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IMNOACHUTEJIBHASA 3AIIMCKA

[IporpaMmma mo OwonornM Ha ypPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
COCTAaBJICHA HAa OCHOBE TpeOOBaHWI K pe3yJbTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTenbHON MPOrpaMMbl OCHOBHOT'O 00I1IET0 00pa30BaHuUsl, MPECTABICHHBIX
B ®I'OC 00O, a taxxke denepaabHON padbouel MporpaMMbl BOCITUTAHUS.

[Iporpamma 1o OwoJiOrMM HampaBjieHa Ha (HOPMUPOBAHHUE ECTECTBEHHO-
HAy4YHOM TPaMOTHOCTH OOYYaIOIIMXCS M OpraHU3alui0 H3y4eHUs OMOJIOTMU Ha
NeSITeTLHOCTHON OCHOBE. B mporpaMmme 1mo 6MoJIOTHH YYUTHIBAIOTCS BO3MOKHOCTH
ydyeObHoro mpeamera B peanusanuu TtpedoBanuit ®I'OC OOO k miaHupyeMbIM
JUYHOCTHBIM W METalpeJAMETHBIM pe3yjbTaraM OOy4YeHHs, a TakKe peau3alus
MEXKIPEIMETHBIX CBA3EH €CTECTBEHHO-HAYUHBIX YUEOHBIX MPEIMETOB HA YPOBHE
OCHOBHOT'0 00IIIeT0 00pa3oBaHUsI.

B nporpamMme mo OuoiioruH ONPEACNSIOTCS OCHOBHBIC II€TIM HW3Y4YEHUS
OMOJIOTUY HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHus, MIIaHUPYEMbIE PE3YyJIbTAThI
OCBOEHHUS  TIporpaMMbl 1O  OWOJOTHM: JIMYHOCTHBIE, METaNpeIMETHbIE,
npeameTHbie. [IpenqMeTHble MIIaHUpyEeMble Pe3yJIbTaThl JIaHbl JJISl KaXJAO0ro rojia
W3YUYCHHS OMOJIOTHH.

buonorusi pazBuBaeT Mpe/CTaBICHUS O MO3HABAEMOCTH KUBOM MPUPOABI U
MeTofax €€ IMO3HaHWsA, MO3BOJIIET CPOPMHUPOBATH CUCTEMY HAyYHBIX 3HAHUU O
KUBBIX CUCTEMaX, YMEHHUS UX MOJIy4aTh, IPUCBAUBATh U MPUMEHSThH B KU3HEHHBIX
CUTYyalUsX.

buonornyeckas mMOArOTOBKAa OOECHEYMBAET TOHMMAaHHE OO0yYarOIIMMUCS
HAYYHBIX MPUHIMUIIOB YEJIOBEYECKON JNEATebHOCTH B MPUPOJE, 3aKIJIAJIbIBAET
OCHOBBI AKOJIOTHYECKOM KYJIbTYpPBI, 310pOBOr0 00pa3a >KU3HHU.

Hensamu u3ydyeHus: OMOJOTMM HAa YPOBHE OCHOBHOI'O OOIlEr0 0Opa3oBaHMs
SIBJISIFOTCSI:

dbopMHupoBaHWE  CHCTEMBbl 3HAHMW O TMpPU3HAKAX W  MpoIeccax
KU3ZHENIEATEbHOCTH OMOJIOTUYECKUX CUCTEM PAa3HOTO YPOBHS OpraHU3aINH;

dbopMupoBaHUEe  CUCTEMbl 3HAHUM 00  OCOOEHHOCTAX  CTPOCHUS,
KU3ZHEACATETbHOCTA OPraHU3Ma YeJIOBEKa, YCIOBUSIX COXPAHEHUSI €0 3/10POBBS;

dbopMHupoBaHWE YMEHUW MPUMEHSATH METOJbl OHWOJOTHYECKON HAyKH IS
U3y4YeHUS] OMOJOTUYECKUX CUCTEM, B TOM YMCJIE OPraHN3Ma YEJIOBEKa;

dbopMupoBaHUEe YMEHHH HCIOJIL30BaTh HHQPOPMAIIUIO O COBPEMEHHBIX
JOCTHXKEHHUSX B 001aCTH OMOJIOTUU JUIsl OOBSCHEHUS MPOLECCOB U SBJICHUN KUBOU
IPUPOIBI U KUZHEEATETLHOCTH COOCTBEHHOTO OPTraHU3Ma,

dbopMupoBaHHEe YMEHHH OOBSICHATH pOJb OHOJIOTHHM B IMPAKTUUSCKOM
NEeSTENBHOCTH JIIOJIeH, 3HaUYeHHuEe OMOJIOTUYECKOT0 pa3Hoo0pasusl IJisi COXpaHEHUs
ounocdepsl, MOCIEACTBUS ACATEILHOCTH YEJIOBEKA B IPUPO/IE;



dbopMHUpOBaHHE  DKOJIOTMYECKOM  KYJIBTYphl B  LEIAX  COXpPaHEHUS
COOCTBEHHOT0 37I0POBBSI U OXPaHbl OKPY>KAIOIIECH Cpe/Ibl.

JlocTiwkeHue melield mporpaMMbl 10 OMOJIOTHH OOECIIeYUBACTCS pPelICHUEM
CJIEIYIOIIUX 3a]a4:

npuoOpeTeHrne  OOydalImMMHCS  3HAHUW O  JKMBOM  TMPHUPOJIE,
3aKOHOMEPHOCTSIX CTPOCHHMS, KU3HEAEATEIbHOCTH M CpeAooOpasyromiet poiu
OpraHu3MOB, YEJIOBEKE KaK OHMOCOIMAIBLHOM CYIIECTBE, O POJIM OMOJIOTMYECKON
HayKH B IPAKTHYECKOMN JAEATEIbHOCTH JIOJIEH;

OBJIAJICHUEC YMCHHUSIMHU TIPOBOJIUTH HWCCICIOBAHUS C MCIOJIb30BAaHUEM
OMOJIOTUYECKOTO O0OpYAOBaHUS W HAOJIONCHHSI 32 COCTOSHHEM COOCTBEHHOTO
OpraHu3Ma;

OCBOEHHE MPUEMOB pabOTHI ¢ OMOJIOTMUECKO UH(pOpMAIIUEll, B TOM YHUCIE O
COBPEMEHHBIX JOCTIDKCHHSIX B 00JlacTh OWoNoruu, €€ aHalu3 M KPUTHYECKOE
OIICHWBAHUE;

BOCITUTAHUE OMOJOTUYECKH M IKOJOTHUUECKH TPAMOTHOU JTUYHOCTHU, TOTOBOM
K COXPaHEHHUIO COOCTBEHHOT'O 3/I0POBbSI U OXPAHbI OKPYKAIOILIEH CpPe/Ibl.

OOG1iee 4KCIIO YacoB, OTBEACHHBIX JJISI U3yUYEHUS] OMOJIOTHH, COCTaBIIsIeT 238
yacoB: B 5 kimacce — 34 ydaca (1 gac B Henento), B 6 kimacce — 34 yaca (1 4dac B
HeJeno), B 7 kiacce — 34 vaca (1 yac B Hegento), B 8 kiacce — 68 yacoB (2 vaca B
HeJeno), B 9 kimacce — 68 yacoB (2 yaca B HEJEIO).

[IpemyiaraeMbiii B mporpaMMe 1o OWOJIOTHH TIEPEUYCHb J1A00PATOPHBIX W
MPAKTHYECKUX PAOOT SBIAECTCS PEKOMEHIATEIbHBIM, YUYUTENh JeJaeT BBIOOP
pPOBENCHUS JTA0OPATOPHBIX pPabOT M OMBITOB C YYETOM HMHIWBHIYATbHBIX
0oCOOCHHOCTEM  OOydarIMXcs, CIHCKa  AKCIEPUMCHTAIBHBIX  3aJaHUMH,
IpeajaraeMbix B paMKax OCHOBHOI'O FOCYJJapCTBEHHOTO 3K3aMEHa 10 OMOJIOTHH.



COJEPXAHUE OBYUYEHUA

5 KUIIACC

1. buoJsorusi — HayKa 0 KMBOMNIPUPOAE

[Tonsitue o xu3Hu. Ilpu3HaKU >KUBOro (KJIETOYHOE CTPOEHHUE, MUTAHUE,
JIbIXaHWE, BBIJIEJICHUE, POCT U Jpyrue npuszHaku). OObEKThl KUBOW M HEKHUBOU
OpUPOAbL, UX cpaBHEHHE. JKHBas U HEXXHMBAsK IPUPOAA — EAUHOE LIETIOE.

buonorus — cucrema Hayk 0 )kuBOM npupoje. OCHOBHbBIE pa3/iebl OMOJIOrun
(OoTaHmKka, 300JI0THSI, PKOJOTHUS, IIUTOJOTHSA, aHATOMHS, (DU3UOJIOTHS U JPyTrHe
pasnensi). [Ipodeccuu, cBszaHHble ¢ OMOJIOTHEil: Bpay, BeTEpUHAp, MCHXOJIOT,
arpoHOM, KMBOTHOBOJ u Apyrue (4—5 mpodeccuii). CBsi3b OMOJOTUM C IPYTUMU
HayKaMu (MaTeMaTuka, reorpadus u apyrue Hayku). Poiap Ononoruu B mo3HaHuu
OKpY>KaloIlEero Mupa 1 IpakTUIECKOM AesITEIbHOCTH COBPEMEHHOTO YEJIOBEKA.

Kabuner Owuonorum. IlpaBuna mnoBeneHus u paboThl B KaOWHETE C
OMOJOTUYECKUMHU MPUOOPAMU U HUHCTPYMEHTAMH.

buonoruyeckue TepMHUHBI, TTOHATUS, CUMBOJIbL. ICTOYHUKN OMOJOTHUUECKUX
3HaHuil. [lonck wWHpOpMaMU ¢ WCIOJB30BAHUEM PA3IUYHBIX HCTOYHUKOB
(Hay4HO-TIOMYJISIpHAS JIUTEPATYpPa, CIPAaBOYHUKH, IHTEpHET).

2. MeToabIn3y4eHUSIKUBOUTIPHUPOIbI

Hayunbie MeToapl M3yueHHs KMBOW MPHUPOJILI: HAOJIOJEHUE, YKCIICPUMEHT,
onucaHue, uamMepenue, kinaccupukanus. IIpaBuia paboThl C yBETUUUTEIbHBIMU
npudopamu.

Meron omucanus B OWOJOTMM (HATJISIHBIA, CIOBECHBIH, CXEMaTUYECKHUH).
Meroa u3mepenusi (MHCTpYMEHTHI u3Mepenusi). Habmrogenne 1 SKCepuMeHT Kak
BEyIIUE METOAbI OMOJIOTUH.

Jlabopamophuie u npaxmuyecKkue padoomol

N3yuenne maGopatopHOro 0OOPYIOBaHUSA: TEPMOMETPHI, BECHI, YaIllK{
[Terpu, mpobupku, meH3ypku. IlpaBuna paboTel ¢ 000pyIOBaHHEM B IIKOJIBHOM
KaOuHeTe.

O3HakoMIJIEHHE C YCTPOMCTBOM JIyIbl, CBETOBOIO MHUKPOCKOIA, IpaBUiia
paboThI C HUMH.

O3HAKOMJICHHE C PAaCTUTEIHHBIMU M JKUBOTHBIMU KJIETKAMH: TOMaTa u ap0y3a
(HatypasibHBle TIpenapartbl), HWHGY30pun Tydenbku W TUIPBl  (TOTOBBIE
MUKpOIpenaparhl) ¢ MOMOIIbIO JIYIIbl 1 CBETOBOTO MHUKPOCKOTIA.

IKCKypcuu unu 6u0e0IKCKypcuu

OBnajieHre METOJIaMH W3Yy4YE€HUs >KUBOW NPUPOJBI — HAOIIOJEHUEM H
DKCIIEPUMEHTOM.

3. OpraHu3msl — TeJaKUBONIIPUPOABI

[Tonsitue 00 opranusme. [osiaepHble U siaepHble opranu3Mbl. Kietka u eé
oTkpbiTHe. KierouHoe cTpoeHue opraHu3MoB. LluTosmorus — Hayka O KIETKE.



Knerka — HamMeHbIIas €IMHUIA CTPOEHUS U JKU3HEIEATEIIbHOCTH OPraHU3MOB.
VY CTpolCTBO yBEIUUMUTENbHBIX MPUOOPOB: JyNbl U MUKpOcKomna.CTpoeHue KIETKU
110J1 CBETOBBIM MUKPOCKOIIOM: KJIETOUHAas 000JI0UKa, LIUTOIIa3Ma, SpO.

OOHOKIETOYHBIE U MHOTOKJIETOYHBbIE OpraHu3Mbl. KieTku, TKaHW, OpraHsbl,
CUCTEMBI OPTaHOB.

KuznenestenbHOCTh Opranu3MoB. OCOOEHHOCTH CTPOCHHS U TPOIECCOB
KU3ZHENIEATETbHOCTH Y PACTeHUH, )KUBOTHBIX, OaKTepuil U TpUOOB.

CBoiicTBa OpraHu3MOB: MHUTaHHUE, JbIXaHWE, BbIACICHUE, JBUKEHUE,
pPa3MHOXEHUE, pPA3BUTHE, PA3qPAKUMOCTh, NPHUCHOCOOIEHHOCTh. OpraHusm —
€AUHOE LIEN0E.

Pa3nooOpa3ue opranu3smMoB U uX KiaccuuKaius (TaKCOHbI B OWOJIOTHU:
1[apCTBa, TUIMBI (OTIENbI), KJIACCHI, OTPSAbI (TOPSIAKK), CEMEUCTBA, POJbI, BUJBI.
baktepun u Bupychl Kak (OpMBI KM3HU. 3HAu€HHE OaKTepuid U BHUPYCOB B
MPUPOJIE U B )KU3HU YETIOBEKA.

Jlabopamopnuie u npakmuueckue padoomal

N3yueHne KIETOK KOXHIIBI YelIyd JIyKa IMOJA JYNod U MHUKPOCKONOM (Ha
IpUMEPE CAMOCTOSTENBHO MPUTOTOBIEHHOTO MUKPOIPENapaTa).

O3HakOMIIEHHE C IPUHLIUIIAMHA CUCTEMATUKU OPraHU3MOB.

Ha6monenue 3a norpediaeHreM BOJIbI PACTEHUEM.

4. OpraHusMsbl U cpe1aoOuTAHUS

[lonsitue o cpene obutanus. BogHasi, Ha3eMHO-BO3AylIHAs, MOYBEHHA,
BHYTPHOpPraHU3MEHHasg cpeabl oburtanus. [lpeacraBurenn cpen  oOUTaHUS.
OcoGenHoctu cpen obutanusi opranu3mMoB. [Ipucnocobnenust opraHu3MoB K cpejie
obutanus. Ce30HHbIE U3MEHEHUS B )KU3HU OPraHU3MOB.

Jlabopamopnule u npakmuyeckue padoomot.

BoisBienne npucnocoOsieHuid OpraHu3MoB K cpene oOutaHus (Ha
KOHKPETHBIX NIpUMeEpax).

IKCKypcuu unu 6u0e0IKCKypcuu.

PacTuTenpHBIN 1 )KUBOTHBINH MUP POJIHOTO Kpas (KpaeBeacHue).

5. IlpupoanbiecooOecTBA

[lonsatTue o mnpupogHoM cooOiiecTBe. B3auMOCBsi3M OpraHu3MOB B
npupoHbIX coobmiecTBax. I[lumieBsie cBs3u B cooOmiectBax. [lumieBrie 3BeHB,
nenu u cetu nuTaHusa. [lpowsBoauTenu, MOTPEeOUTENTH W  pa3pyIIUTENN
OpraHUYEeCKUX BEIIECTB B MPHUPOAHBIX cooOmiecTBax. [Ipumepsl MPUPOTHBIX
coo0111eCTB (JIec, MPYyA, 03€pO U APYryue NPUpPOIHbIE COOOIIECTBA).

HckyccTBeHHBIE COOOIIECTBA, UX OTIUYUTENbHBIE MPU3HAKU OT MPUPOIHBIX
cooOmiectB. [IpUunMHBI HEYCTOMYMBOCTU MCKYCCTBEHHBIX cooOmiecTB. Poiib
HCKYCCTBEHHBIX COOOIIECTB B KU3HU YeJIOBEKA.



[Tpuponnsie 30HbI 3eMin, ux oburarenn. daopa u GayHa NPUPOAHBIX 30H.
JlannmagTel: TPUPOJHBIE U KYJIbTYPHBIE.

Jlabopamopnule u npakmuyeckue padoomol.

N3yueHne HCKYCCTBEHHBIX COOOLIECTB M WX oOurtareneil (Ha mnpumepe
aKBapuyMa U APYTUX UCKYCCTBEHHBIX COOOIIECTB).

IKCKypcuu uiu 6u0eoIKCKypCuu.

N3yuenue npupoHbiXx cooliecTB (Ha mpuMepe Jjeca, o3epa, rnpynaa, Jyra u
JIPYTUX MPUPOIHBIX COOOUIECTB.).

N3yueHune Ce30HHBIX SABJICHHUN B )KU3HU IPUPOJHBIX COOOILECTB.

6. Kupasinpupoaa u 4eji0BeK

W3meHeHuss B IpUpoOJEe B CBSI3M C Pa3BUTHEM CEJIIBCKOTO XO3SMICTBA,
IIPOU3BOJICTBA U POCTOM YHMCIECHHOCTH HACEJIEHUS. BiMsiHuE 4enoBeka Ha KUBYIO
OpPUPOAY B XOJ€ UCTOpHUH. [ 100anbHBIE 3KOJIOTHUECKUE MPOOIEMBbl. 3arpsa3HEeHUe
BO3IyIITHOW W BOJHOW 000J109eK 3eMiin, MOTEepH MOYB, UX MpeaoTBpamenne. [lytu
COXpaHEHUs  OuoyIorMyeckoro paszHooOpaszus. OxpaHsiemMble  TEPPUTOPUU
(3alI0BETHUKH, 3aKa3HUKH, HALIMOHAJIbHBIE MTAPKHU, NaMATHUKY pupoibl). KpacHas
kaura Poccuiickoit ®enepannn. OCo3HaHKE )KU3HUA KaK BEJUKON EHHOCTH.

Ilpakmuueckue padomeoi.

[IpoBenenue akuuu no yoopke mycopa B OynkaiilieM Jiecy, mapke, CKBepe
VI HA NIPULIKOJIBHOW TEPPUTOPHUH.

6 KJIACC

1. PacTuTe/IbHBIOPraHu3M

boranuka — Hayka o pactenusix. Pazpensl Ootanuku. CBsA3b OOTAHUKH C
JPYTUMU HayKaMu U TeXHUKOH. OOIue mpu3HaKky pacTeHUN.

Pa3noobOpaszue pacteHuil. YpoBHU OpraHU3allMu PAacTUTEIHHOTO OpraHu3Ma.
Beicmme u Hu3mme pacrenus. CnopoBbI€ U CEMEHHBIE PACTEHUS.

Pacturenbnas kierka. M3yuyeHWe pacTUTENBHOM KIETKU II0JI CBETOBBIM
MHUKpPOCKONIOM:  KJIETOYHasg  000JiouKa, sApo, LHUTOIIa3Ma  (IJIacCTHbI,
MUTOXOHIPHUH, BaKyOJId C KJIETOYHBIM COKOM). PactutenbHble TKaHu. DyHKUUU
PACTUTENBHBIX TKAHEH.

Opransl U cuctembl OpraHoB pacteHuil. CTpoeHHe OpPraHoB PACTUTEIBHOTO
OpraHu3Ma, Ux poJjib U CBSI3b MEXKYy COOOI.

Jlabopamopnule u npakmuyeckue padoomol.

N3ydenne MUKpOCKOIMYECKOTO CTPOEHHUS JINCTA BOAHOTO PACTEHUS JJIO/IEH.

N3yuenune CTPOCHMUS PaCTUTENIBHBIX TKaHeu (Mcnoap30BaHKE
MUKPOTIPENapaToB).

N3yueHue BHEIIHErO0 CTPOEHHUS TPABSHUCTOTO I[BETKOBOI'O pacTeHus (Ha
YKUBBIX WIH TepOapHbIX FK3EMIUISIPAX PACTEHUI): MACTYIIbs CYMKa, pelibKa JUKas,
JIOTHK €KUU U IPYTUE PACTEHUS.



OO6HapyxeHne HEOPraHUYECKUX U OPTaHMYECKUX BEIIECTB B PACTEHUHU.

IKCKypcuu uau 6u0eoIKCKypcuu.

O3HakOMJIEHHE B IPUPOJIE C IBETKOBBIMU PACTECHUSMH.

2. CTpoeHmne 1 MHOT000pa3HeNnoOKPbITOCEMEHHbIXPACTEHU I

Crpoenue cemsiH. CocTaB U CTPOCHUE CEMSIH.

Bunbl kopHEHN U TUIIBI KOPHEBBIX cucTeM. Bunmonsmenenus kopaen. Kopens —
opraH IOYBEHHOro (MUHEpaibHOro) nUTaHus. KOpHU M KOpPHEBBIE CHCTEMBI.
Buelinee u BHyTpeHHEE CTpOEHUE KOpHs B CBsi3u C¢ ero (yHkuusmu. KopheBoi
yexJimK. 30Hbl KOpHs. KopHeBble Bosiocku. Poct kopHs. IlornonieHue KopHAMU
BOJbl 1 MUHEPAIBbHBIX BEIIECTB, HEOOXOIUMBIX PACTCHHUIO (KOPHEBOE JaBIICHUE,
ocMoc). Bunonsmenenrue KopHe.

[To6er. Pa3Butue mnoGera u3 mnouku. Crpoenue ctebdns. Buemnee wu
BHYTPEHHEE CTpOEHHE JiucTa. BumomsmeHeHus: mOOEroB: KOPHEBUIIE, KIyOEHb,
aykoBunia. X crpoeHue, OMOJOrHYEecKoe W Xo3siiicTBeHHOe 3HaueHue. [lober u
nouku. Jlucropacnonoxxenre u jauctoBas Mo3anka. CTpoeHre U (QYyHKIMH JIUCTA.
[Ipoctbie u cloxkHble JUCThS. Bumoumsmenenuss nauctbeB. (OcoOEHHOCTH
BHYTPEHHETO CTPOCHHMS JUCTa B CBA3U C €ro (PyHKUIUSAMHU (KOXKMIIA U YCTHHUIIA,
OCHOBHAsl TKaHb JIMCTA, MPOBOJASIINE MTy4KH). JIUCT — Opran BO3AyIIHOTO MUTAHMSL.

Crpoenne u paszHooOpazue nBetkoB. Conetus. Ilmoapl. Tumbel mIom0B.
Pacnpoctpanenue mio10B U CEMSIH B IPUPOJIE.

Jlabopamopnule u npakmuyeckue padoomol.

N3yueHue cTpoeHuss KOPHEBBIX CUCTEM (CTEPKHEBOM M MOYKOBATOM) Ha
npuMepe repOapHbBIX IK3EMIUISPOB WU KUBBIX PACTCHUH.

N3ydenune Mukporpenapara KIeTOK KOpHS.

O3HaKOMJIEHHE C BHEIIHUM CTPOEHUEM JIMCTHEB U JIUCTOPACIIONIOKEHUEM (Ha
KOMHATHBIX PACTEHHUSIX).

N3ydenune cTpoeHUsI BET€TATUBHBIX U TE€HEPATUBHBIX MOYEK (HA OpUMEPE
CHUPEHH, TONOJISI U IPYTUX PACTCHUIN).

N3yuenne  MHUKPOCKONMMYECKOTO  CTPOCHHS  JucTa (Ha  TOTOBBIX
MUKpOIIpenaparax).

PaccmarprBanrie MUKPOCKONUYECKOTO CTPOCHHUSI BETKH JiepeBa (Ha rOTOBOM
MUKpoOIpenapare).

UccnenoBanue ctpoeHust KOpHEBUIIA, KITYOHS, TYKOBHIIHI.

N3ydeHune cTpoeHUs IBETKOB.

O3HaKOMJIEHHE C pa3IMYHBIMU TUIIAMH COLIBETHUH.

N3yueHue cTpoeHus CeMsiH IBY10JIbHBIX PACTEHUM.

N3yueHne ctpoeHns CEMSIH OJHOAOJIbHBIX PACTECHUM.

3. ’KusHenesATeIbHOCTh PACTUTEJIbHOTOOPTaHU3MA

OO0MeH BelecTB y pacTeHUu i



Heoprannueckue (Boga, MHHEpAJIbHBIE COJIM) W OpPraHUYECKUE BELIECTBA
(Oenku, XKUpbl, yriaeBOAbl, HyKICHHOBBIE KHUCIOThI, BATAMHUHBI U JPYTUe BEIIECTBA)
pacteHusi. MuHepalibHOE TUTaHUE PaCTeHUI. Y 100peHus.

IIutanue pacrenus.

[Tornomenne KOpHSAMU BOABI M MHHEPAIbHBIX BEIIECTB, HEOOXOAMMBIX
pactennio (KOpHeBoe naBieHue, ocmoc). I[louBa, e€ momoponue. 3HaueHHE
00paboOTKM TMOYBbl (OKyYMBaHUE), BHECEHUS YJIOOpEHUN, NPOpPEKUBAHUS
IPOPOCTKOB, MOJUBA JUISl )KU3HU KYJIbTYPHBIX pacTeHuil. [ uaponoHuka.

dotocuntes. JIucT — opra BO3IyIIHOTO MUTaHUS. 3HaUeHUE (POTOCUHTE3a B
IPUPOJE U B )KU3HU YEIIOBEKA.

JbIxaHue pacTeHus.

Jlpixanue KopHs. PbIxiieHMe MOYBBI JUIsl YIYYIIEHHUS JbIXaHHUS KOPHEHW.
VYcioBusi, NOpPEensATCTBYIONIME [IBIXaHWIO KOpHEW. JIMCT Kak opraH JbIXaHUs
(ycteuunbnii ammapat). [loctymnenue B auct armocdepHoro Bozayxa. CuibHas
3aNbUIEHHOCTh BO3/yXa, KaK MPENsATCTBUE Ul JAbIXaHus JUCTheB. CTebenb Kak
OpraH JIbIXaHus (HaJu4Ke YCThUI[ B KOXKHIIE, YeueBUUEK). OCOOCHHOCTU JbIXaHUs
pacTeHui. B3auMoCBs3b IbIXaHUS pacTeHUS ¢ (POTOCUHTEZOM.

TpancnopT BelecTB B pACTEHUH.

CBsi3b KIJIETOYHOTO CTpPOCHUs cTeOnst ¢ ero ¢yHkiusamu. Poct crebns B
mmHy.  KrnetouHoe crpoeHue CTeONisi  TPaBSHUCTOTO PACTEHUS: KOXKHIIA,
IPOBOJISLIME MyYKH, OCHOBHAs TKaHb (napenxuma). Kierounoe crpoenue creds
JIPEBECHOT0 pacTeHus: kKopa (mpoOka, ny0), kaMOuii, ApeBeCUHa U CEepALCBUHA.
Poct crebns B Ttommuuy. [lpoBonsmme Tkanu KopHS. TpaHCHOpPT BOABI U
MUHEpAJIBbHBIX BEUIECTB B PACTEHUHM (COCYAbl APEBECUHBI) — BOCXOMSIIHNA TOK.
Ncnapenue Bojbl uepes3 credesnb U IUCThs (TpaHcnupalius). Perymisius ucnapenus
BOJIbl B pacTeHUU. BiMsHKME BHEIIHUX YCJIOBUU Ha UCIApEHUE BOAbL. TpaHCHoOpT
OpTraHUYECKUX BEIIECTB B PACTCHUM (CUTOBHUAHBIC TPYOKHU J1y0a) — HUCXOISAIIUN
ToK. IlepepacnpeneneHue M 3amacaHue BELIECTB B pacTeHUU. BpiieneHue y
pacrenui. Jlucronan.

Poct v pazButHe pacTeHus.

[Ipopacranue cemsiH. YcnoBus mpopacraHus ceMmsH. [loaroroBka cemsiH K
nocesy. Pa3Butre npopocTKoOB.

ObpazoBarenbHubie TKaHU. KoHyc HapacTtanus mo0era, pocT KOHYMKA KOPHS.
Bepxymmeunsiii u BcTaBOYHBIN pocT. PocT KOopHS U cTebis B TOJIIMHY, KaMOMIA.
OO6pazoBaHue TOAMYHBIX KOJIELl Yy JPEBECHBIX pacTeHuil. BiusHue guroropmMoHoOB
Ha pocT pactenus. PoctoBble nBM>XEeHMs pacTeHuid. Pa3BuTue nodera u3 movkwu.

PazmHoxkenne pactenuii u ero 3HaueHue. CemeHHOEe (T€HEPAaTHBHOE)
pasMHOkeHue pacteHuil. llBetku u comgetus. Omnbuienue. IlepexkpécTHoe



ombUIeHHE (BETPOM, IKUBOTHBIMHM, BOAOW) U camoomnbuieHHE. JIBoliHOe
omofoTBopeHue. HacienoBanue mpu3HakoB 000MX pacTeHUIA.

BereratuBHOoe  pa3MHOXEHHE  IIBETKOBBIX  PACTEHHl B  MpPUPOJE.
BereratuBHoe pasMHOXEHHME KyJIbTypHbIX pacteHud. Kinonel. CoxpaneHune
IPU3HAKOB MAaTEPUHCKOIO pacTeHus. XO35UCTBEHHOE 3HAUYEHHE BErE€TaTUBHOIO
Pa3MHOKEHUS.

Jlabopamopnule u npakmuyeckue pabomol.

Habnronenue 3a pocTomM KOpHSI.

Habnronenue 3a poctom noodera.

Omnpenenenre Bo3pacra AepeBa 1o CIuiy.

BrisiBneHre nepeIBU>KEHUS BOJIbI 1 MUHEPAJIbHBIX BELIECTB MO IPEBECHHE.

HaGnronenue mnporiecca BbIJECNEHHS KHCIOPOJAa Ha CBETY aKBapUyMHbBIMU
PaCTEHHSIMU.

N3yuenne ponu peIxyieHus IS IbIXaHUS KOPHEU.

OBnagenue  nmpuémMaMu  BET€TaTHUBHOIO  PA3MHOXKEHUS  PacTEHUU
(uepeHKOBaHME TMOOETrOB, YEPEHKOBAaHUE JHUCTHEB U Jpyrue) Ha MpuUMepe
KOMHATHBIX pacT€HU (TpaJeCcKaHIUs, CEHIIONMs, OErOHUs, CAHCEBbEPA U JIpyrue
pacTeHus).

OmnpeneneHne BCX0XKECTH CEMSIH KYJIbTYPHBIX PACTEHHI U ITOCEB UX B TPYHT.

HaGnronenue 3a pocToM M pa3BUTHEM IIBETKOBOTO PACTEHHUS B KOMHATHBIX
yCoBUsX (Ha mpumepe $hacosIu Uik OCEBHOTO ropoxa).

OnpenenenneycaoBUUIIPOPACTAHUACEMSH.

7 KIIACC

1. CucreMaTH4ecKMerpynnbipacTeHui

Knaccudukanusa pacrenuil. Bun kak oCHOBHasi cUCTEMAaTHYECKasi KaTeropus.
Cucrema pacturensHoro Mupa. Husmme, BbICIINE CIIOPOBBIE, BBICIINE CEMEHHbBIE
pactenusi. OCHOBHBIE TAaKCOHBI (KAaTErOpUU) CHUCTEMATUKH pacTeHui (1apcTBo,
OTJIeN, KJIacc, MOPsIIOK, CEMEICTBO, poi, Bua). McTopus pa3BUTHS CHCTEMATHKH,
ONKCaHue BUAOB, OTKPHITHE HOBBIX BUAOB. POJb cucTemMaTuku B OMOJIOTUH.

Huszmme pactenusa. Bogopocnu. OOmiasi xapakTepucTUKa BOAOPOCIHEH.
OnHOKNETOYHBIE M MHOIOKJIETOYHBIE 3€l€Hble Bopopociau. CTpoeHue u
KU3ZHEAECATEIbHOCTh 3€JIEHBIX BOAOpPOCHEH. Pa3zMHOXKEHUE 3€NEHBIX BOJIOPOCIIEH
(becosioe u mosioBoe). bypble W KpacHbIE BOJOPOCIHM, HX CTPOCHUE U
AKU3HENIEATEIIbHOCTh. 3HaYE€HUE BOAOPOCIIEH B IPUPOJIE U )KU3HU YEJIOBEKA.

Briciine ciopoBbie pactenus. MoxoBuanbie (Mxu). O011as XxapakTepucTHKa
Mx0B. CTpoeHHEe U IKHU3HEIEATENIbHOCTh 3€JE€HBIX M C(arHOBBIX MXOB.
[Ipucnoco01eHHOCTh MXOB K JKM3HM Ha CHJIBbHO YBIQXHEHHBIX MOYBaX.
PazmHOXeHHEe MXOB, LIUKJI Pa3sBUTHUSA Ha IPUMEPE 3€JIEHOI0 MXa KYKYIIKUH JIEH.



Pons MmxoB B 3ab6onaunBanuu mouB u TopdoodpazoBanuu. Mcnonb3zoBanue Topda
U TIPOJYKTOB €r0 NepepadOTKU B XO35UCTBEHHOH JESITEIbHOCTH YeJIOBEKa.

[TnaynoBuaneie (Ilnaynsr). XBomeBuanbie (XBoiu), [TanmopoTHUKOBUIHBIE
(ITamopoTHHKR). Oo6mmas XapaKTEPUCTHKA. YcnoxHaenue CTPOEHHUS
ManOPOTHUKOOOPA3HBIX PACTEHHM 1O CpaBHEHHUI0O ¢ MxaMu. (OcoOeHHOCTH
CTPOCHUSI M  IKU3ZHEAECATEIbHOCTH IUIAYHOB, XBOIIE W MANOPOTHHUKOB.
PazmHoxeHne mnamnopoTHuKooOpa3Hbix. [lukn pa3Butus manopoTHuka. Posb
JPEBHUX NAMOPOTHUKOOOPA3HbIX B O0OOpa30BaHMM KaMEHHOTO YIJIs. 3HauyeHUE
NaroOpPOTHUKOOOPA3HBIX B IPUPOJIC U KU3HU YEIIOBEKA.

Briciiue cemennble pacteHus. ['omocemennbie. OOmasi XapakTepUCTHKA.
XBOWHBIE pacTeHus, UX pazHooOpazue. CTpoeHHE U IKU3HEACATEIHHOCTD
XBOWHBIX. Pa3MHOXKEHNE XBOMHBIX, [IUKJI PA3BUTHSI HA MPUMEPE COCHBI. 3HAYEHUE
XBOMHBIX PACTEHUH B IIPUPOJIE U KU3HU YEIOBEKA.

[ToxpeiTocemennbie  (1BETKOBBIE) pacTeHus. OOmas xapakTepUCTHKA.
OC00EHHOCTH CTPOEHHUS U KU3HEEATEILHOCTH MOKPHITOCEMEHHBIX KaK Hanbolee
BBICOKOOPTaHU30BAHHOW TpyNNbl pPAacTeHHi, HMX TOCHOJACTBO Ha 3eMJe.
Knaccudukaiuys TOKPHITOCEMEHHBIX pacTeHuid: kiacc JIByJoJdbHBIE M KJace
Onuononbubie. IlpuznHaku kmaccoB. I[lukim pa3BUTHST  TOKPHITOCEMEHHOIO
pacTeHusl.

CemeiicTBa TMOKPHITOCEMEHHBIX (IIBETKOBBIX) pacTeHUM (M3y4aroTcs TpHU
CEMEMCTBA PacTEHUM 10 BBIOOPY YUUTENs ¢ YUETOM MECTHBIX YCJIOBHH, MPU STOM
BO3MOXKHO M3y4aTh CEMEUCTBA, HE BOIIE/IINE B MEPEUCHb, €CIIM OHU SIBIISIOTCS
HauOoJyiee PAcHpPOCTPaHEHHBIMU B JIAHHOM PETHUOHE). XapaKTepHble NPU3HAKU
ceMeiicTB kiacca JIBynonbHbie (Kpecrousernsie, min Kamyctasie, Po3onserHsie,
i Po3oBrie, MoTheIIbKOBEIE, I boOoBwIe, ITaciénoBrie, Ca0KHOIBETHBIE, HITH
ActpoBbie) u knacca OnHoposnbHbie (Jluneilnble, 3nmaku, Wi MSTIMKOBBIE).
MHuoroo0pasue pacrenuid. Jlukopactyuue npeacTaBuTenn ceMeicTs. KynbrypHsie
NPEACTABUTENIN CEMENCTB, UX UCIIOJIb30BAHUE YETOBEKOM.

Jlabopamopnvie u npakmuueckue pabomeol.

WN3yuenne  cTpoeHuss  OJHOKIETOYHBIX  BOJOpocied (Ha  mpumepe
XJIAMUJIOMOHAbI U XJIOPEIUIBI).

N3ydenune cTpoeHrss MHOTOKJIETOUYHBIX HUTYATBIX BOAOPOCIEH (Ha mpumepe
CIIUPOTHPHI U YIOTPUKCA).

N3yuenune BHEITHETO CTPOCHHSI MXOB (HAa MECTHBIX BHUJIAX).

N3ydeHune BHEIIHETO CTPOCHUS TTAIIOPOTHUKA UITA XBOIIIA.

N3ydeHune BHEIIHETO CTPOEHUS BETOK, XBOM, IIHUIIIEK U CEMSH TOJIOCEMEHHBIX
pacTeHuil (Ha MpUMepe €JIM, COCHBI WU JIUCTBEHHHUIIBI).

N3ydenune BHENMIHETO CTPOCHUS TOKPHITOCEMEHHBIX PACTEHUM.



N3yyenne mnpu3HAKoB  IpeacTaBuTeNie — ceMeucTB:  KpecTtouserHbie
(Kamyctaeie), Pozonsernbie (Po3oBeie), MotbibkoBeie (boGoBbIe), [1acnénoBrie,
Cnoxunongernbie (ActpoBbie), Jlunelnsie, 3naku (MATIMKOBBIC) HA TepOaApPHBIX U
HaTypaJbHbIX 00pa3uax.

Onpenenenve BUAOB pacTeHUd (HA TpuMepe TPEX CEMENCTB) C
UCIIOJIb30BaHUEM OIPEAECITUTENEH PACTEHUN WU ONPEAEIIUTEIIbHBIX KAPTOYEK.

2. Pa3BuTHe pacTuTeIbHOrOMHMpaHa3emMiie

OBOJIIOLIMOHHOE PA3BUTHE PACTUTENBHOTO Mupa Ha 3emiie. CoXpaHEHHE B
36MHOM KOpE€ pPACTHUTENbHBIX OCTaTKOB, MX H3y4deHHe. «KuBble HCKONaeMbIe»
pactuTenpbHOro napcrtsa. JKusHp pacreHud B BoAe. l[lepBbie Ha3eMHbIE PacTECHUS.
OcBoeHME PaCTEHUSMHU CYIIM. JTalbl Pa3BUTHUS HAa3€MHBIX PACTEHUU OCHOBHBIX
CUCTEMaTUYeCKUX rpynin. Beimepiue pactenus.

IKCKypcuu uiu 6u0e0IKCKypcuu.

Pa3Buture pactuTenbHOro Mupa Ha 3emiie (3KCKypCHsl B AJI€OHTOJIOTHYECKUI
WJIM KpaeBeaUYeCKUil My3eil).

3. PacreHusi B npMpoAHBIXCO00IIECTBAX

Pacrenus u cpena oburanusi. Jkojgoruyeckue GpakTopsl. Pactenus u ycnoBus
HEXXUBOU MPUPOBL: CBET, TEMIIEpPATypa, Biara, arMoc(epHbiil Bo3nyXx. Pactenus u
YCIIOBHSI JKMBOW MPUPOIBI: MPSIMOE€ U KOCBEHHOE BO3JCHCTBUE OpPraHU3MOB Ha
pactenusi. IlpucrnocoOmeHHOCTh pacTeHUM K cpeae oOuTaHusd. BzaumocBsizu
pacTeHul Mexay coOOM U C IpyrMMH OpraHu3MaMu.

PacturenpHbie cooOmiectBa. BupoBoil cocTaB pacTUTENBHBIX COOOLIECTB,
npeobnanammye B HUX pacTeHus. PacnpeneneHue BHIOB B pPacTUTEIbHBIX
coobmiectBax. Ce30HHBIE HM3MEHEHUS B JKH3HU PACTUTEIHLHOTO COOOIIECTBA.
CMeHa pacTUTENbHBIX c€000IIeCTB. PacTUTenbHOCTh (PACTUTENBbHBINA MOKPOB)
IPUPOJHBIX 30H 3emiuu. Duopa.

4. PacTteHus 1 YeJIOBEK

KynbrypHsle pactenuss U ux mnpoucxoxzaeHue. LleHTpsl MHOroo0pasus u
IPOUCXOXKJECHNS KYyJIbTYPHBIX pacTeHHMi. 3emuienenue. KynapTypHblE pacTeHuUs
CEJIbCKOXO3SIICTBEHHBIX ~ YTOJWWA:  OBOIIHBIE, IUIOJOBO-ATOAHBIE, TIOJIEBBIE.
Pacrenust ropoaa, oco0eHHOCTh ropoAckoi ¢uopsl. Ilapku, neconapku, CKBEpHI,
OoraHnyeckue canpl. JlekopaTuBHOE 1BETOBOACTBO. KoMHaTHBIE pacTeHus,
KOMHATHOE LIBETOBOJCTBO. IlocmencTBus AesTENbHOCTH YEJIOBEKA B 3KOCHCTEMAX.
OxpaHa pacTUTENBHOTO MHUpa. BOCCTaHOBIIEHHE YHCIEHHOCTH PEAKUX BHJIOB
pacteHuii: oco0o oxpansiembie npupojnbsie Tepputopun (OOIIT). Kpachas kaura
Poccuu. Mepsl coxpaHeHUs1 paCTUTEIBHOIO MUPA.

IKCKypcuu unu 6u0e0IKCKypcuu.

N3yyeHne cenpbCKOX039MCTBEHHBIX PACTEHUN PETMOHA.

N3ydeHune COpHbIX paCTEHUN PETMOHA.



5. I'puObl. JInmaiinuku. bakrepun

I'pubepl. OOmas xapakrtepuctuka. [lnsmounble TpuOB, HX CTPOEHUE,
NUTaHWe, pOCT, pa3smMHOkeHHe. ChenoOHblEe U SA0BUTHIE TpHOBL. Mepsl
npodUIaKTUKK 3a00J€BaHUM, CBA3AHHBIX C TpubaMu. 3HAYCHHE MUIAMOYHBIX
rpubOB B MPHUPOAHBIX COOOIIECTBAX W IKU3HU 4YesloBeka. [IpombliieHHOe
BBIpAIIMBAHKE NUISTIOYHBIX TPUOOB (IIAMITUHBOHBI).

[InecueBble rpubbl. JlposxokeBble TpUOBL. 3HAYCHHWE TUIECHEBBIX W
JIpOXOKEBBIX TpuOOB B TMPUPOJAE H  OJKM3HM  dYelloBeka (THIeBas U
¢dapmatieBTUYECKasi TPOMBIIIIICHHOCTh U IPYTHE).

[Tapasutuueckue rpubsl. PazHooOpasue u 3HaYeHHE apa3suTUIECKUX TPUOOB
(royioBHSI, CIOPBIHBS, (UTOGTOPA, TPYTOBUK U Jipyrue). boprda ¢ 3a0oseBaHusIMHY,
BBI3BIBACMBIMU TAPAZUTUYECKUMU TPUOAMH.

JInmalHUKY — KOMIUIEKCHBIE OpraHu3Mbl. CTpoeHue numanHukoB. [Iuranue,
POCT ¥ Pa3MHOKCHHE JIMIIAWHUKOB. 3HAUYCHUE JIUIIAHHUKOB B MIPUPOJIE U KUZHH
YeJI0BeKa.

baktepun — posinepHbie opranu3Mbl. OOIIas XapakTEepUCTHKA OakTepuil.
Baktepuanbnas kinetka. PasmHoxkenue Oaktepuii. PacnpocTpaneHue OakTepuii.
PasnooOpasue Oaktepuii. 3HaueHue OakTepuid B MPUPOTHBIX COOOIIECTBAX.
BonesnerBopHbie OakTepuu U Mepbl NMPOPUIAKTUKH 3a00JIEBAHHM, BHI3BIBAEMBIX
Oaktepusimu. bakrtepuum Ha ciyxkOe y ueroBeka (B CEITBCKOM XO3SHCTBE,
IPOMBIIIIEHHOCTH).

Jlabopamopnvie u npakmuueckue padomui.

W3ydyenne CTpOEHUS OJHOKJIETOYHBIX (MYKOpP) U  MHOTOKJIETOYHBIX
(TIEHUIIWILT) TUIECHEBBIX TPUOOB.

N3yuenue cTpoeHus IUIOJOBBIX TeNl NUIAMOYHBIX TPUOOB (MM H3yuYEHUE
IUISATIOYHBIX TPUOOB HA MYJISKaX).

N3yuyeHnne cTpoeHus JUIIANTHUKOB.

Nzyuenune ctpoeHus Oaktepuii (Ha TOTOBBIX MUKPOIIPEapaTax).

8 KIIACC

1. ZKMBOTHBIHOPraHM3M

3oon0rusi — Hayka O XHUBOTHbIX. Paznensl 300soruu. CBsi3b 300JI0THU C
JIPYyTUMU HAYKaMH U TEXHUKOM.

OOmue mnpu3HaKd KUBOTHBIX. OTJMUMS JKMBOTHBIX OT PpacTCHHM.
MuorooOpa3zue KUBOTHOTO Mupa. OJHOKIETOYHbIE U  MHOTOKJIETOYHbBIC
*KUBOTHbIC. DOpMa Tesna )KUBOTHOTO, CHMMETPHSI, pa3MephI TeJla U IPYToe.

KuBotHas knetka. OTKpbITHE KUBOTHOU KieTKH (A. JleBeHryk). CTpoeHHE
JKUBOTHOW KJIETKHU: KJIE€TOYHash MeMOpaHa, OpraHOWAbl TEPEABMIKCHHS, SIPO C
SIIPBIIIKOM, LHUTOIUIa3Ma (MUTOXOHIPHUH, TMHUIIEBAPUTEIILHBIE U COKPATUTEIIHHBIC
BaKyOJIM, JIM30COMBI, KJIETOUHBIN 1eHTp). [Iporiecchl, nmpoucxonsimue B KIETKE.



Henenue kneTku. TkaHU >KMBOTHBIX, UX pa3zHooOpasue. OpraHbl U CUCTEMBI
OpPraHoB KUBOTHBIX. OpraHu3M — €IMHOE LETIOE.

Jlabopamopnule u npakmuyeckue padoomol.

HccnenoBanne moa MHUKPOCKOIIOM TOTOBBIX MHUKPOIIPENAPATOB KIETOK M
TKaHEW )KUBOTHBIX.

2. CTpoeHne U )KU3HEEATEIbHOCTHOPIaHU3MAKUBOTHOI' 0

Onopa u jABWXKEHHE KUBOTHBIX. (COOEHHOCTH THAPOCTATUYECKOTO,
Hapy>KHOTO ¥ BHYTPEHHErO CKeJleTa Yy JKUMBOTHBIX. llepenBmxkenune y
OJTHOKJIETOYHBIX (aMEOOBHIHOE, JKTYyTHKOBOE). MBbIIIeUHble JABIKEHUS Y
MHOTOKJIETOUHBIX: TOJET HACEKOMBIX, NTHL], IUIABAaHUE PbIO, JBMKEHUE IO CyIle
MO3BOHOYHBIX JKMBOTHBIX (Moi3aHue, Oer, Xxoanba u jApyroe). Poryaxhbie
KOHEYHOCTH.

[IuTaHnne W THIIEBapEHUE Yy KXUBOTHBIX. 3HaueHWE nuTanus. [lurtanue u
NUIIEBAPEHUE Yy NPOCTEMIIMX. BHYTpPHUNOIOCTHOE W BHYTPHUKIETOYHOE
NUIIEBAPEHUE, 3aMKHYTas W  CKBO3HAas IIMINEBAPUTENIbBHAsA  CUCTEMA Y
0ecrno3BOHOYHBIX. [IulieBapuTeIbHBIA TPAKT Y MO3BOHOYHBIX, MUIEBAPUTEIbHBIC
xene3pl.  DepmeHThl.  OCOOEHHOCTHM  NUIIEBApPUTEIBHOM  CHUCTEMBI Y
IIPEACTABUTEINIEU OTPSAI0B MICKOUTAOIIHX.

JIpIXxaHWe JKUBOTHBIX. 3HAUCHHE JbIXaHWSA. [a3000MeH dYepe3 BCHO
NOBEpXHOCTh KieTkH. JKabepHoe apixanue. HapykHbie M BHYTpEHHHE >KaOpBHI.
Koxnoe, TpaxeiiHoe, n€rouyHoe npixaHue y ooOutarenedd cymu. OCOOEHHOCTH
KOYKHOT'O JIbIXaHUs. POJb BO3MYIIHBIX MEIIKOB y NTHLI.

TpaHCIIOpT BEIIECTB y KMBOTHBIX. POJIb TpaHCIIOpTa BEIIECTB B OPraHU3ME
KUBOTHBIX.  3aMKHyTass M  HE3aMKHyTas  KpPOBEHOCHBIE  CHCTEMBI Y
0ecno3BoHOUYHBIX. Ceplle, KpoBeHOCHBIE cocyAbl. CTIMHHON U OPIOIIHON COCYbI,
KamWUISIPbl, «JIOKHBIE CEpAla» Yy J0XKJIeBoro 4epBsi. OCOOEHHOCTH CTpPOEHUs
HE3aMKHYTOW KPOBEHOCHOM CHCTEMBI Yy MOJUIIOCKOB M HaceKomblX. Kpyrum
KPOBOOOpAIIEHUs 1 OCOOCHHOCTH CTPOEHUS CEpAECL Y MO3BOHOYHBIX, YCIOKHEHHE
CUCTEMBI KPOBOOOPAIIICHUS.

Beinenenne y >KMBOTHBIX. 3HAUEHHUE BBIACICHUS KOHEYHBIX IPOIYKTOB
oOMeHa BemiecTB. COKpaTUTENbHbIE BAKyOJIU y MPOCTEHIINX. 3BE3AUAThIE KIETKU
U KaHAJIbLBl y IUIOCKUX YEpBEW, BBIACIUTENIbHbIE TPYOOUKM U BOPOHKU Y
KOJIBYATHIX YepBeil. MaabIUIUEBBl COCY/Ibl Y HACEKOMBIX. 104Ky (TyJIOBHILHBIE U
Ta30BbI€), MOYETOYHUKH, MOYEBOM IMy3bIph Y TIO3BOHOYHBIX >KUBOTHBIX.
Oco00eHHOCTH BbIAICJICHUS Y TITULL, CBA3aHHBIE C TTOJIETOM.

[TokpoBbl Tena y >XKMBOTHBIX. IIOKpOBBI y O€CHO3BOHOYHBIX. Y CIOXHEHUE
CTPOEHHUS KOXM Yy NO3BOHOYHBIX. Koka kak opran BbiaeneHus. Poib KO0XH B
teroornaue. [IpousBoaneie koxu. CpencTBa MACCUBHOW M aKTUBHOW 3aIlIUTHI Y
YKUBOTHBIX.



Koopaunauust wu  peryndanusi  >KM3HEAESTEIbHOCTH Y  YKUBOTHBIX.
PazapaxxuMocTh 'y  OJHOKIETOYHBIX JKMBOTHBIX. Takcucol  (poToTakcuc,
TpodOTaKCUC, XEMOTaKCUC W JApyrue Takcuchbl). HepBHas perymnsiuus. HepBhas
cuctema, e€ 3HaueHue. HepBHas cuctema y O€CmO3BOHOYHBIX: ceTYaTas
(muddys3nas), crBoyoBas, y3ioBas. HepBHas cucremMa y TO3BOHOYHBIX
(TpyOuarasi): TOJIOBHOM U CHIMHHOM MO3T, HEPBBI. Y CIO)KHEHHE TOJOBHOTO MO3Ta
oT pbi0 10 muekonuTatroux. [losBieHne OONbIIUX MOJNyIIApUA, KOPBI, 00pO31 U
w3BWiInH. ['ymopanbHas perynsinusi. Pojb TOPMOHOB B JKHU3HU JKMBOTHBIX.
[TonoBeie ropmoHbL. [lonoBoit mumop¢usm. OpraHbsl YyBCTB, UX 3HAUYCHHE.
Peuenrropsr. Tlpocteie u cnoxuble ((paceTounsie) riaza y HacekoMbix. Opran
3peHUs U ClyXa y MO3BOHOYHBIX, UX yclokHeHue. OpraHbl OOOHSHUS, BKyca U
ocsi3aHusl y 0€CIO3BOHOYHBIX U MO3BOHOYHBIX KUBOTHBIX. Opran O0KOBOW JTMHUU
y pBIO.

IToBeneHnne IKUBOTHBIX. BpoxaéHHOe U NPUOOPETEHHOE IIOBEJICHHE
(MHCTUHKT u HayudeHue). Haydenuwe: ycinoBHble pediekchl, HWMIOPUHTUHT
(3areuarienue), HHCAUT (moctwkenue). [loBenenue: nuieBoe, 00OPOHUTEILHOE,
TEeppUTOPHAIIBHOE, OpauHoe, nccaeaoBaTesbeckoe. CTUMYJIIbI TOBEICHHUS.

PasMHOXEHHME M pa3BUTHE JKUBOTHBIX. DECNoOnoe pa3MHOXKEHHE: JIEJICHHE
KJIETKH OJHOKJIIETOYHOTO OpraHM3Ma Ha JBe, IOYKOBaHHWE, (parMeHTaIusl.
[TonoBoe pasmHoxkeHue. [IpenmyiiecTBO MOJOBOrO pa3MHOKEeHUs. [lonoBbie
xesesbl. SIuuHuKM U ceMeHHUKU. [lonoBeie kieTku (rameThl). OII010TBOPEHHUE.
3urota. IlapreHorene3. 3apoaspiieBoe pa3zButhe. CTpoeHHE SHLA NTULEHL.
BHyTpuyTpoOHOE  pa3BUTHE  MJIEKONUTAIOIIUX. 3apOJABIIIEBBIE  OOOJIOYKH.
[Lmanenra (metrckoe MECTO). ITynounsIii KaHAaTHUK (mymoBUHA).
[TocTamOpuoHanbHOE pa3BuTHE: MpsiMoe, HempsimMoe. Meramopdo3 (pa3Butue c
MpEBpaIIEHUEM ): TIOJIHBINA U HETIOTHBIH.

Jlabopamophsie u npaxmuyueckue padoomaol.

O3HaKOMJIEHHE C OpraHaMU OIOPbI U JIBHXKEHUS Y )KUBOTHBIX.

N3yuenune crnocoOOB MOTJIONIEHHUS MUY Y )KUBOTHBIX.

N3yuenune crnocoOOB AbIXaHUS y )KUBOTHBIX.

O3HaKOMIIEHHE C CUCTEMAaMH OPTaHOB TPAHCIIOPTA BEIECTB Y )KMBOTHBIX.

N3ydenune NoKpoBOB TeNa y JKUBOTHBIX.

N3ydeHune opraHoB YyBCTB Y KUBOTHBIX.

dopmMupoBaHUE YCIOBHBIX PEIIEKCOB y aKBAPUYMHBIX PbIO.

Ctpoenue siilia 1 pa3BUTUE 3apPOJIbIIIA MTULIBI (KYPHULIbI).

3. CucreMaTM4eCKHerpynnbEKUBOTHBIX

OCHOBHBIE KaTErOpUM CHCTEMATUKU >KUBOTHBIX. BuJ Kak OCHOBHasd
CUCTEMaTHYeCcKas KaTeropus >KMBOTHBIX. Kiaccudukamnus >xuBoTHbIX. Cucrema
AKUBOTHOTO Mupa. CucTeMaTUYeCKUe KaTeropyuu >KMBOTHBIX (LIapCTBO, THUII, KJIacc,



OTpsAZl, CEMEICTBO, POJ, BUJI), WX COIMOJAYMHEHHE. buHapHas HOMEHKIATypa.
OTpaxkeHre COBPEMEHHBIX 3HaHUI O MPOUCXOXKIECHUU U POJCTBE KUBOTHBIX B
KJIacCU(DUKAITUN KUBOTHBIX.

OnHOKIIETOYHBIE YKUBOTHBIE — IIPOCTENIINE. Crpoenue u
KU3HEACATEILHOCTh IpocTemux. Mectooburanue u odpa3 xku3au. Obpa3oBaHue
IIUCTHl TIPU HEOJIArOMPUSTHBIX YCIOBUSX cpelbl. MHorooOpa3ue MNpOCTEHIINX.
3HaueHue MPOCTEHIINX B MPHUPOJIE U KU3HU 4eoBeKa (00pa3oBaHUE OCAAOYHBIX
nopoJi, Bo30yautenu 3abojeBaHuil, cuMOuoTUueckue BUibl). IlyTu 3apakeHus
YeJIOBEKa W MEpPbl MPOPUIAKTUKH, BBI3BIBAEMBIC OJHOKICTOYHBIMU >KHBOTHBIMU
(MansIpUiHBIN T1a3MOIUN).

Jlabopamopnuie u npakmuueckue pabomaul

UccnenoBanue ctpoeHus wuHPy30pun-tydeabku W HaOmogeHue 3a eé
nepeaBkeHneM. M3ydyenne xeMoTakcuca.

MHuoroobpasue mpocTeimux (Ha TOTOBBIX ITpernaparax).

N3rorosnenne Mozenu KIETKHU mpocTeiiero (aMeonl, UHPY30puu-TyPenbKu

U JIPYroe.).
MHOroK/JIeTOYHbIE ’KMBOTHBIE. KuieyHonoaocTHBIE. Oobmas
XapaKTepUCTHKA. MectoobuTanue. OcobenHnoctu CTPOCHHUS u

KUBHEACATEIbHOCTU. DKTOJAEpPMA U SHTOAEpMa. BHYTPHUIIOIOCTHOE W KIETOYHOE
nepeBapuBanue numu. Perenepauus. Peduekc. becnonoe pasmHOXeHUE
(moukoBanue). IlomoBoe pasmHoxkenue. ['epmadpoautusm. PazgenpHOMOINBIC
KUIIEYHOITOJIOCTHBIE. Muoroo0pa3zue KUIIEYHOITOJIOCTHBIX. 3HaueHune
KHIIIEYHOIOJIOCTHBIX B MPUPOJIE U KU3HU 4esioBeka. KopaioBbie MOJUIBI U UX
poJtb B prho0Opa30BaHUM.

Jlabopamopnule u npakmuyeckue padoomot.

HccnemoBanne CTPOEHHST NPECHOBOJHOM THIAPBI U €€ MEPEIBUKECHUS
(IIKOJIbHBIN aKBApUYM).

UccnenoBanme mnutaHus TUAPbl JadbHASIMH W TUKIONAMHU  (IIKOJIBHBINA
aKBapUyM).

N3roroBiieHre MoIeNIA MPECHOBOIHOW THUAPBI.

Ilnockue, Kpyrible, KoJbuyaTble 4epBH. OOmas XapakTEepUCTHUKA.
OCOOEHHOCTH CTPOCHUSI M KUZHEACATEIBHOCTH TJIOCKUX, KPYTJIbIX U KOJIhYaThIX
yepBeil. MuorooOpasue uepseii. [lapasuTudeckue MIOCKWE W KPYTJIbie YEPBHU.
Huknbl pa3BuUTHS TEYEHOYHOTO COCANBIIMKA, OBIYBETO IIETHS, YeIOBEUECKOU
ackapuabl. YepBu, MX TMPHUCIOCOOJNICHUS K Mapa3uTU3My, BpEJI, HAHOCHUMBIN
YEJIOBEKY, CEIbCKOXO3SUCTBEHHBIM PACTEHUSAM M JKMBOTHBIM. Mepsl 1o
NPEAYNPEKICHUIO 3apaKeHHs] MNapa3uTUUECKUMM 4YepBiAMHU. Poiib yepBell Kak
IOYBOOOpA30BATEIICH.

Jlabopamopnule u npakmuyeckue pabomot.



HccnenoBanne BHEIIHETO CTPOEHMsI A0XkAeBoro uepss. Habmionenue 3a
peaKkuuen J0KAEBOT0 YEPBS HA Pa3IpaKUTEIIH.

HccnenoBanre BHYTPEHHETO CTPOCHMS JOKIEBOrO uepBi (Ha TOTOBOM
BJIQ)KHOM IIpernapaTe 1 MUKPOIIPENapaTe).

N3yuenne mpucrnocoOaeHu Mapa3uTHUECKUX 4YepBE K Mmapa3uTu3sMy (Ha
TOTOBBIX BJIKHBIX U MUKPOIIPENaparax).

Yaenucronorme. OOmas xapakrepuctuka. Cpenbl xu3Hu. BHelinee u
BHYTPEHHEE CTPOEHUE  WICHHCTOHOTUX. MHoroo0Opa3ue  YJIEHUCTOHOIHX.
[IpencraBuTenu Kiaccos.

Pakoo6pa3zubie. OCOOEHHOCTH CTPOCHUS U JKU3HEACATEIHHOCTH.

3HaueHne pakooOpa3HbIX B IPUPOJIE U KU3HH YETIOBEKA.

[TaykooOpa3ubie. OCOOEHHOCTH CTPOCHUS M JKU3HEIEATEIHBHOCTH B CBS3U C
XKU3HbIO Ha cymie. Kiemu — BpeauTenu KyJabTypHBIX PaCTEHUN U Mepbl OOpbOBI €
Humu. [lapasutnueckue kinem — BO30YIUTENM M TEPEHOCUYUKH OIACHBIX
Oose3nel. Mepsl 3amuThl OT Kiemieil. Ponp kiemieit B mouBooOpa3oBaHmH.

Hacexombie. OCOOEHHOCTH CTPOCHMS U >KM3HEAECSATEIHbHOCTU. Pa3MHOXKeHUe
HAaCeKOMbIX M  Tumbl pa3Butus. OTpanbl HacekoMbIX: [IpAMOKpbUIbIE,
PaBHOKpBUIBIE, [TomykecTKOKpBUIbIE, Yemryekpouible, JKecTkokpbuibie,
[Iepenonuarokpsuibie, JIBykpbuible u aApyrue. Hacekomble — mNepeHOCUMKH
BO30yAMTENed M TMapa3uThl YeJOBEKa W JIOMAIIHUX >KUBOTHBIX. Hacexombie-
BpEIUTENN caja, oropoja, moiis, jeca. Hacekomble, CHMKAIOIIUE YUCIEHHOCTH
BpenuTenend pacteHuil. lloBeneHWEe HACEKOMBIX, HWHCTHUHKTBL. Mepbl 1O
COKpAILICHUIO YHCIEHHOCTH HACEKOMBIX-BpeAUTENIe. 3HAUEHHE HACEKOMBIX B
IPUPOJE U KU3HU YETIOBEKA.

Jlabopamopnule u npakmuyeckue padoomot.

HccnenoBanre BHEIIHETO CTPOCHHS HACEKOMOro (Ha MpUMEpPE MaiCKoro
KYKa WIH JIPYTUX KPYITHBIX HACEKOMBIX-BPEAUTEIEH).

O3HakOMIIEHHE C Pa3IM4YHBIMU TUIIAMH Pa3BUTHs HACEKOMBIX (HAa IpuMepe
KOJIJICKITUAM ).

MoJsutrocku.  OOmasi  xapakTepucThka. MecTooOuTaHue MOJUTIOCKOB.
CtpoeHne u MpolecChl >KU3HEACSITENIbHOCTH, XapaKTepHbIE ISl OpIOXOHOTHX,
JBYyCTBOPYATBhIX, TOJOBOHOTMX  MOJUIFOCKOB. YUepThl MPUCHOCOOJIEHHOCTH
MOJUTIOCKOB K cpenae oOutanus. PasMHOXeHHE MOJUTIOCKOB. MHoroobpasue
MOJUIFOCKOB. 3HaUY€HHE MOJIJIFOCKOB B PUPOE U )KU3HH YEIIOBEKA.

Jlabopamopnule u npakmuyeckue pabomot.

HccnegoBaHue BHEIIHETO CTPOEHUSI PAKOBUH MPECHOBOJHBIX M MOPCKHX
MOJIJTIOCKOB (paKOBHHBI 0€33yOKH, EPIOBUILIbI, TPYJIOBUKA, KATYIUKHA U JPYTHUE).



Xopaosbie. OOmias xapakTepUCTHKA. 3apOJbILIEBOEC Pa3BUTHE XOPJOBBIX.
Cucrematnueckue rpynnsl XopaoBbix. Iloxrtun becuepenHsle (JaHLETHHK).
ITonrun Yepennsie, wiun I103BOHOYHEIE.

Po10b1. OOm1as xapaktepucTuka. MecTooOMTaHNE U BHEIIHEE CTPOEHHE PHIO.
OcoOeHHOCTH BHYTPEHHETO CTPOEHUSI M MPOLECCOB KUZHEACSITEIbHOCTH.
[IpucnocoOnaeHHOCTh pBIO K ycnoBUSM oOuTaHus. OTIMYMs XPSIIEBBIX PbIO OT
KOCTHBIX pbIO. Pa3MHOXeHue, pa3BUTHE W MUTpALMS pbI0O B MPUPOJE.
MHuoroo0pasue pbl0, OCHOBHbIE CUCTEMATUUYECKUE TPYIIIbI pbl0. 3HaueHue poid B
IPUPOJIE U KU3HU YeJIOBeKa. X03sUCTBEHHOE 3HaYEHHE PBIO.

Jlabopamopnuie u npakmuueckue padbomal.

HccnenoBanne BHELIHETO CTPOECHUS U OCOOEHHOCTEW NEPEIBUKEHUS PHIOBI
(Ha mpuMepe >KUBOU pHIObI B OaHKE C BOAOK).

WccnegoBanne BHYTPEHHErOo CTPOEHHS pBIOBI (Ha NpUMEpPEe TOTOBOTO
BJI&KHOTO TIpernapara).

3emHoBoaHbIe. OOmas xapakTepucTtuka. MecTooOUTaHHE 3EMHOBOHBIX.
OcoOenHocTH BHEIIIHETO " BHYTPEHHETO CTPOEHUH, IIPOLIECCOB
KU3BHEAECATEIBHOCTHA, CBA3AHHBIX C BBIXOJOM 3€MHOBOJHBIX Ha  CywIy.
[Tpucnoco0aeHHOCTh 3eMHOBOIHBIX K KH3HU B BOJE U Ha cymie. PasMHOXeHHe U
pa3BUTHE 3€MHOBOJHBIX. MHOrooOpas3ne 3eMHOBOJHBIX M UX OXpaHa. 3HAYCHHE
36MHOBO/IHBIX B IIPUPOJIE U )KU3HU YEJIOBEKA.

IIpecmbikaronuecs. O6mmas XapaKTEepUCTHKA. MecrooOuTtanue
npecMmbIKaromuxcsi. OCOOEHHOCTM  BHEUIHETO W BHYTPEHHETO  CTPOEHUS
npecMbikatomuxcs.  Ilpomeccsl  ku3HenesTenbHocTH.  [IpucnocobieHHOCTH
IPECMBIKAIOIMXCS K JKW3HM Ha cymle. Pa3MHOXeHWe W pa3BUTHE
npecMbikaronuxcs. Perenepauus. MHoroodpasue MNpecMbIKalOIMIMXCA M HUX
OXpaHa. 3HaYEHNE NMPECMBIKAIOIINXCS B IPUPOJIE U KU3HU YEIIOBEKA.

HTuubl. O6mas xapakrepuctuka. OCOOEHHOCTH BHEIIHErO CTPOCHUS NTHUL.
Oco0EHHOCTH BHYTPEHHETO CTPOEHHS M IPOLECCOB >KU3HEAECATEIBHOCTH IITHILI.
[Tpucnoco6nenus nruil k nonéry. I[loBenenue. PasmMHoXeHHEe W pa3BUTHE MITHIIL.
3abota 0 motoMcTBe. CE30HHBIC SIBICHUS B JKU3HM NTHUL. MuUrpanuu NTUL, UX
uzydeHue. MHoroodOpasue NTUl. OKOJOTMYECKHE Tpynmnbl NTUL (110 BBIOOPY
YUUTENST HAa IpUMEpe TPEX SKOJOTMYECKUX TPyHI C YYETOM PaCIpOCTPaHEHUs
nTull B peruone). Ilpucrnoco0ieHHOCTh NTULl K Pa3IUYHBIM YCIOBHUSIM CPEIBL.
3HAYEHHE NITUL B IPUPOJIE U )KU3HU YEIIOBEKA.

Jlabopamopnuie u npakmuueckue padomol.

HccnenoBanue BHEUTHETO CTPOCHUS M TIEPHEBOr0 OKPOBA NTUI] (Ha MpUMeEpe
gyyelia NTUI] 1 Habopa MepheB: KOHTYPHBIX, yXOBBIX U IMyXa).

HccnenoBanne ocoOeHHOCTEN CKeIeTa MTUIBL.



Muiiexkonurarouue. Oo6mas XapaKTEPUCTHKA. Cpenpl KA3HU
miekonuTaromux. OCoOOEHHOCTH BHEUIHErO CTPOCHMSI, CKEJIeTa M MYCKYJaTyphl,
BHYTpPEHHEro cTpoeHus. lIpouecchl ®U3HENEATENbHOCTH. Y CIOKHEHUE HEPBHOMU
cuctembl. [loBenenue mutekommrarmux. PasmHOXeHWe W pasButHe. 3ab0Ta O
IOTOMCTBE.

[TepBo3Bepu. OpHompoxoausie (shuexnanymue) u CymuaTbie (HU3IINE
3Bepu). Ilnanenrapueie Miekonuraromue. MHorooOpa3ue miiekonuTaroumx (1o
BBIOOPY YUUTENS M3YUarOTCs 6 OTPSI0B MIICKOMUTAIOIINX HA IPUMEPE JBYX BUJIOB
u3 Kaxaoro otpsiaa). Hacekomosinubie u Pykokpeuisie. ['pbi3yHbl, 3alilieoOpa3Hble.
Xumraeie. Jlactonorue nu Kuroobpasusie. [lapHokonbeiTHbie 1 HemapHOKOIBITHBIE.
[Tpumartel. CemeiicTBa oTpsiia XUIHbIE: COOAYbH, KOIIAYbU, KYHbU, MEJIBEKbU.

3HayeHWe  MJICKOMUTAIOIIMX B  MNPUPOAE W JKU3HU  YeJOBEKa.
MinekonuTaronue — NEPeHOCUUKH BO30yAUTENEeH omacHbIX 3a0oieBaHuil. Mephl
060pBOBI ¢ TphI3yHAMU. MHOT000pa3ne MICKOMUTAIONIUX POAHOTO Kpasl.

Jlabopamopnvie u npakmuueckue pabomol.

UccnenoBanune ocobeHHOCTEN CKelleTa MIEKOMUTAIOIIUX.

HccnenoBanre ocoOeHHOCTEN 3yOHON CUCTEMBI MIICKOTTUTAIOIINX.

4. Pa3BuTHE )KUBOTHOrOMHpPaHa3eMJie

DBOJIIOIIMOHHOE Pa3BUTHE JKUBOTHOTO MHpa Ha 3emiie. YCIOKHEHHE
KUBOTHBIX B MpOLIECCE IBONIOLUUH. J[OKa3aTelbCcTBAa SBOJIOIMOHHOTO Pa3BUTHUA
KUBOTHOro Mwupa. IlameonTtosorusi. Vckomaemble OCTAaTKM J>KMBOTHBIX, HX
u3yueHue. MeToapl HM3y4YEeHHsS] HMCKOIMAEMbIX OCTaTKOB. PectaBpaius JapeBHHUX
KUBOTHBIX. «JKMBBIE UCKOMAEMBbIE)» KUBOTHOTO MUPA.

Kuznp XUBOTHBIX B Bojae. OQHOKIETOYHBbIE KUBOTHBIE. [Iponcxoxnenue
MHOTOKJIETOUYHBIX KUBOTHBIX. OCHOBHBIE 3Talbl SBOJIOUUU OECIO3BOHOYHBIX.
OCHOBHBIE 3TaIbl BOJIOIMU TTO3BOHOYHBIX JKUBOTHBIX. BhIMepIle )KUBOTHBIE.

Jlabopamophsie u npaxmuyueckue padoomaol.

HccnenoBanme NCKOMaeMbIX OCTATKOB BEIMEPIINX KUBOTHBIX.

5. 7JKuBOTHBIE B IPHUPOAHBIXCOO0IIECTBAX

XKuBoTHbIe U cpena obuTanus. BiusHue cBera, TemnepaTypsl U BIQKHOCTU
Ha KUBOTHBIX. [[prCIOCOOIEHHOCTD JKUBOTHBIX K YCIIOBUSIM CPEIbl OOUTAHUS.

[lonmynsuuyu >KUBOTHBIX, MX XapaKTEPUCTUKU. OIMHOYHBIMN M TPYNIOBOMN
o0pa3 >xu3Hu. B3anMOCBSI31 JKUBOTHBIX MEXIY COOOM M C IPYTUMU OPTaHU3MaMHU.
[TumeBbie cBA3U B MPUPOIHOM coolriecTBe. [luieBbie ypoBHHU, IKOJIOTHYECKas
nupamMpia. JKOCUCTEMA.

JKuBOTHBIMI MUP TPUPOAHBIX 30H 3eMind. (OCHOBHBIE 3aKOHOMEPHOCTH
pacrpe/eneHus )KUBOTHBIX Ha riaHere. DayHa.

6. /KMBOTHBIE H YeJI0BEK



BozaelicTBue 4eoBeka Ha >KMBOTHBIX B MPUPOJE: IMPSIMOE U KOCBEHHOE.
[TIpombICcIOBBIEC )KUBOTHBIC (PHIOOJIOBCTBO, 0X0Ta). BegeHue mpompiciia >KMBOTHBIX
Ha OCHOBE HAy4YHOI'0 MOAXO0/1a. 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

OnomaniHuBaHue *XUBOTHBIX. CeleKlus, MOpOAbl, UCKYCCTBEHHBIM 0TOOD,
JTMKWE TPEIKH JIOMAIIHUX >KUBOTHBIX. 3HAUYCHHUE JOMAIITHUX JKMBOTHBIX B JKM3HHU
yeroBeka. JKHWBOTHBIC CEIbCKOXO3SMCTBEHHBIX yroawi. Meroasl OOpbOBI ¢
YKUBOTHBIMU-BPEIUTEIISIMU.

l'opon xak ocobasi UCKYCCTBEHHas cCpela, CO3/laHHAas YeJIOBEKOM.
CuHaHTpONHBIE BUJIBI KUBOTHBIX. YCIIOBHS WX OOuTaHus. becrio3BOHOYHBIE U
MMO3BOHOYHBIEC >KMBOTHBIE TOpojia. AjanTainus >KUBOTHBIX K HOBBIM YCJIOBHUSM.
PekpeanimoHHbIi mpecc HAa JKUBOTHBIX JHMKUX BHJIOB B YCJIOBHUSX TOpOJA.
be3nanzopHbie JIOMAaIIIHHE JKMBOTHBIE. IInToMHUKU. Boccranosnenue
YUCJIEHHOCTH PEAKUX BHUJIOB KUBOTHBIX: OCO00 OXpaHSAEMbIC MPUPOIHBIC
tepputopun (OOIIT). Kpacnas kuura Poccun. Mepbl coxpaHEHHs >KMBOTHOIO
MHpa.



[IJIAHUPYEMBIE PE3VJIBTATHI OCBOEHMS ITPOT'PAMMBI T1O
BUOJIOTUU HA YPOBHE OCHOBHOT'O OBIIIEI'O OFPA3BOBAHUS
(FA3OBBII YPOBEHbD)

OcBoenune yueOHOro mpeamera «buojgorus» Ha ypoBHE OCHOBHOTO OOIIETro
00pa3oBaHUs JOMKHO OOECIEUHUTh AOCTHXKEHHUE CICAYIONUX OOyYaromUMHUCs
JUYHOCTHBIX, METAMPEIMETHBIX U MPEMETHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJbTAaThl OCBOCHHS NPOTPAMMBI 110 OMOJIOTUH OCHOBHOTO
oOmero  oOpa3oBaHUs  JOJKHBI ~ OTpaXaTb  TOTOBHOCTh  OOYyYarOIIMUXCS
PYKOBOJICTBOBATbCS ~ CHUCTEMON TO3UTUBHBIX IIEHHOCTHBIX OpHUEHTALUM W
pacliMpeHre OIbITa JEATEbHOCTH Ha €€ OCHOBE W B MPOLIECCE pealn3alluu
OCHOBHBIX HalpaBJICHUN BOCIUTATEIbHOMN AESATEILHOCTH, B TOM YUCJIE B YaCTH:

1) rpa:x1aHCKOr0 BOCIIMTAHMS:

TOTOBHOCTh K KOHCTPYKTHBHOM COBMECTHOM JIEATEIBHOCTH MIPU BBINOJHEHHUU
UCCIIEIOBAHUM U MIPOEKTOB, CTPEMIJICHUE K B3aUMOTIOHMMAHHUIO U B3aUMOIIOMOIIIH;

2) NaTPUOTUYECKOTO BOCIIUTAHMS:

OTHOILIEHUE K OMOJIOTHMU KaK K BaXKHOW COCTABJISIIOLIEH KYJIbTYPhI, TOPAOCTb
3a BKJIQJI POCCHMCKUX M COBETCKMX YYEHBIX B Pa3BUTHE MUPOBOW OMOJIOTUYECKOU
HayKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

TOTOBHOCTh OLICHMBATh MOBEJEHUE U TMOCTYINKH C MO3UIMU HPABCTBEHHBIX
HOPM M HOPM 3KOJIOTUYECKOU KYJIBbTYPHI;

MOHUMAHHUE 3HAYMMOCTH HPABCTBEHHOI'O acCIE€KTa JEATEIbHOCTH YEJIOBEKA B
MEJIUIIMHE U OMOJIOTHH;

4) 3¢TEeTHYeCKOr0 BOCIIUTAHUSA

MOHUMaHUE poyiu OuoJoTHH B (OPMHUPOBAHUM ACTETHUYECKOW KYIBTYPHI
JUYHOCTH;

5) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHMS KYJbTYPbl 310POBbS H
IMOIMOHAJIBLHOIO 0JIAronoJy4Yns:

OTBETCTBEHHOE OTHOIIIEHUE K CBOEMY 3JI0POBbI0 U yCTaHOBKA Ha 3JI0POBBIM
00pa3 KXu3HU (3J0pOBOC MUTAHHE, COOJIOICHNE TMTUEHUYCCKUX MPABHII U HOPM,
COQIaHCUPOBAHHBIN PEXUM 3aHIATHUH H OTAbIXa, peryjsipHas (dusndeckas
aKTUBHOCTb);

OCO3HAHME TOCJICICTBUN W HENPUSITHE BPEIHBIX MPUBBIYEK (ymoTpeOiieHue
AJIKOTOJIsl, HApKOTHKOB, KypeHHE) M HHbIX (opM Bpeaa i (PU3NYECKOrO U
MICUXUYECKOTO 3/I0POBbS;



cobrofieHne TpaBmwil O€30MAaCHOCTH, B TOM YHCJIE HaBBIKM OE€30I1acCHOTO
MOBEACHUS B IPUPOIHOU CpeIe;

c(OpMUPOBAHHOCTh  HaBblKa peQIIEKCUU, yIpaBiI€HUE COOCTBEHHBIM
AMOIMOHAJILHBIM COCTOSIHUEM;

6) Tpy10BOr0 BOCIIMTAHMSI:

AKTUBHOE YYaCTHE B PEIICHUM TNPAKTUYECKUX 3a/ady (B paMKax CEMbH,
o0pa3oBaTeIbHON OpraHU3allii, HACEJIICHHOTO IMYHKTa, Kpas) OMOJIOTHYECKOU W
SKOJIOTMYECKON  HAIPaBJICHHOCTH, HWHTEPEC K MPAKTUYECKOMY H3YyUYCHUIO
npodeccuii, CBI3aHHBIX ¢ OMOJIOTHEH;

7) 3K0JIOrn4eCKOro BOCIIMTAHMS

OpHEHTAllUA Ha MPUMEHEHHUE OMOJIOTMYECKUX 3HAHUM MpU PEHICHUH 3a7a4 B
00J1aCTH OKPYIKAIOIIEH Cpe/Ibl;

OCO3HAHHE PKOJIOTUYECKUX MPOOJIEM U MyTEeH UX PEIICHHUS;

FOTOBHOCTh K YYaCTUIO B MPAKTUYECKOW MESITEIBHOCTH HKOJOTHYECKOMN
HaIlPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

OpHUEHTAIlMs Ha COBPEMEHHYI0 CHUCTEMY HAay4dHbIX TMpPEACTaBICHUNA 00
OCHOBHBIX OHMOJIOTUYECKHX 3aKOHOMEPHOCTSIX, B3aUMOCBSI3IX UEJOBEKa C
MIPUPOJHOM U COLMATBHOU CPENION;

MOHUMaHUE POJU OHOJIOTMYEeCKOM Hayku B (GOPMHUPOBAHHMK HAYYHOTO
MHUPOBO33PEHUS;

pa3BUTHUE HAy4YHOU JIF0OO3HATENLHOCTU, MHTEpEca K OMOJIOTHYecKOl Hayke,
HAaBBIKOB UCCJIE0BATEIBCKON NESITENHbHOCTH;

9) ananTanuyu 00y4awuerocsi K N3MEeHAIMMCH YCJIOBHIM COIHAIbHOM
U MPUPOIHOM Cpebl:

aJIeKBaTHasl OLICHKA U3MEHSIOUIUXCS YCIOBUM;

NPUHATHE peIIeHUs (MHIUBUAYAIbHOE, B TpyNNe) B H3MEHSIOMIUXCS
YCJIOBHSIX Ha OCHOBAHHWH aHAIIN3a OMOIOTHYECKON HH(POpMAIIHH;

IUJAHUPOBAHUE JICMCTBUM B HOBOM CHUTyallud HAa OCHOBAaHWM 3HAHUU
OMOJIOTUYECKUX 3aKOHOMEPHOCTEH.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbie  pe3yiabTaThl OCBOEHUSI TMPOrpaMMbl MO  OHOJIOTHH
OCHOBHOTO 001Iero 00pa3oBaHUs, JODKHBI OTpa)kaTh OBIIAJICHUE CIICTYIONUMU
YHUBEPCAIbHBIMU YYEOHBIMU JCHCTBUSMU:

ITo3HaBaTe/bHBIE YHUBEPCAJIBHBIC y‘leﬁﬂble I[eﬁCTBI/IH

1) 6a3oBble JIOrHYECKHUE TeHCTBUSA:



BBISIBIISITh M XapaKTEPHU30BaTh CYIECTBEHHbIE TPU3HAKKA OHOJIOTHYECKUX
00BEKTOB (SIBJICHUI);

yCTaHABJIMBATh CYIICCTBEHHBIM NpPH3HAK KIaCCU(PUKAIIMU OMOJOTHYECKHUX
00BEKTOB (SIBICHUM, TPOIECCOB), OCHOBaHUS s OOOOIICHHWS W CpaBHEHUS,
KPUTEPHUH MPOBOJANMOTO aHAJIN3A;

C Y4€TOM MPEIJIO’)KEHHON OMOJIOTUYECKOM 3a/1auu BBISBIISTH 3aKOHOMEPHOCTH
U TPOTUBOPEUMS B paccMaTpuUBacMbIX (akTax M HaONIOJACHUSAX, IpeIaraTh
KPUTEPHH JIJIs1 BBISIBIICHUS 3aKOHOMEPHOCTEH M IIPOTUBOPEUHIA;

BBISIBIISATH JACPUIIUTH WHOOpPMAIUU, TAHHBIX, HEOOXOMUMBIX ISl PEIICHUS
IMOCTABJICHHOM 3a/1a4H;

BBISIBJISITh NPUYUMHHO-CIIEACTBEHHBIE CBSI3M NPU H3YYEHHH OMOJIOTHYECKUX
SBJICHMA W TIPOIIECCOB, JEJaTh BBIBOJBI C HCIIOJIb30BAHMEM JCTYKTHBHBIX H
WHIYKTUBHBIX YMO3aKIIFOUCHHUH, YMO3aKIIOUCHUN MO0 aHAJIOTHH, (POpMyIHpOBATH
TUTIOTE3BI O B3aMMOCBSI3SIX;

CaMOCTOATENIbHO BBIOMpATh Ccroco0 perieHus ydeOHOM OMoIorundecKomn
3ajayn  (CpaBHUBATh HECKOJBKO BAapUAHTOB peEILIEHUs, BBIOMpaTh Haubolee
MOIXOISIINAN C YIETOM CaMOCTOSATEILHO BBIICIICHHBIX KPUTECPHUEB).

2) 0a3oBbIe HCCeI0BaTEIbCKHE AeiiCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIE0BATEIIbCKUN HHCTPYMEHT TTO3HAHUS,

dbopMyIMpoBaTh BOIMPOCH], (UKCUPYIOIIUME pPa3pblB MEXIY peaJbHbIM H
JKeJNaTeIbHBIM COCTOSIHHEM CHTYallud, 00bEeKTa, M CAMOCTOSTEIbHO YCTaHABINBATh
HCKOMOE U JIAaHHOE;

dbopMupoBaTH THUMOTE3Y OO0 WMCTUHHOCTH COOCTBEHHBIX CYXICHH,
apryMEHTUPOBATh CBOIO TO3UIUIO, MHEHUE;

MPOBOJUTH TIO CaMOCTOSITEIbBHO COCTaBIIGHHOMY IUIaHy HaOJI0JIeHuE,
HECJIOKHBIM  OMOJIOTHYECKUN OSKCIEPUMEHT, HEOOJIbIIOe HCCIIe0BaHUuEe IO
YCTAHOBJICHUIO OCOOEHHOCTEH OMOJIOTHYECKOTro O00BeKTa (Tpoliecca) U3y4deHUs,
PUYUHHO-CJICICTBEHHBIX CBS3€H W 3aBUCHMOCTEH OHOJIOTMYECKHX OOBEKTOB
MEXTy COOOM;

OLICHUBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh UH(POPMAIIKIO, TTOIYYCHHYIO
B XO/JI¢ HAOJIFOICHHS ¥ SKCTICPUMCHTA,

CaMOCTOSATENILHO (OPMYIUPOBATh OOOOIIEHUS W BBIBOJABI 1O pe3yibTaTam
MPOBENEHHOTO HAOIIOJCHUS, IKCIIEPUMEHTA, BJIAJ€Th MHCTPYMEHTAMHU OIICHKU
JIOCTOBEPHOCTH MOJTYUYEHHBIX BHIBOJIOB U 0000IIEHU;

IIPOTHO3UPOBATh BO3MOXKHOE JalIbHEWINIeE pa3BUTHE OHMOJIOTHYCCKUX
IIPOIIECCOB M WX IMOCJICACTBUS B aHAIOTHYHBIX WJIM CXOJTHBIX CUTYaIHsIX, a TaKKe
BBIJIBUTATH MPEITOJIOKEHHUS 00 UX PA3BUTUHU B HOBBIX YCIIOBUSX U KOHTEKCTAX.

3) padora ¢ nnpopmanueii:



OPUMEHSTh PA3IHYHbIE METOJbI, MHCTPYMEHTBl M 3alpOChl MpPU TOHUCKE U
orOope OmoMOTHYECKOW WHGOPMAIMK WU JaHHBIX W3 UCTOYHUKOB C YYETOM
NpEAJIOKEHHON y4eOHOM OMOIOTUUECKOM 3a/1auu;

BEIOWpATh, aHAJIM3UPOBATh, CHUCTEMATHU3UPOBaTh MW HWHTEPIPETHPOBATH
OMOJIOTHYECKYIO0 HH(DOPMAITHIO PA3TUYHBIX BUIOB U ()OPM MPECTABICHHUS;

HaXOJHWTh CXOIHBIE APTYMEHTHI (IMOATBEPXKAAIOIINE WA OIPOBEPraroIIne
OJIHY M TY %€ HJICI0, BEPCHIO) B Pa3IMUHBIX HHPOPMAIIMOHHBIX UCTOYHHUKAX;

CaMOCTOSATENIbHO  BHIOWpAaTh  ONTUMaJIbHYI0  (OpMY  TNpEACTaBICHUS
uHGOpPMAIIM W WIIIOCTPUPOBATH pEIIaeMble 3a7a4d HECIOKHBIMH CXEMaMH,
TuarpaMMaMu, MHOW Tpadukoil 1 nX KOMOWHAIIUSAMY,

OIICHMBATh HAAEKHOCTh OHMOJOTHMYECKOH WHQPOpPMAIMK 10 KPUTEPHSIM,
IPEIIOKCHHBIM YUYHUTEIEM WU CPOPMYITHPOBAHHBIM CaMOCTOSTEIIBLHO;

3alIOMHUHATh U CHCTEMATHU3UPOBATH OMOJIOTHYECKYI0 HH(POPMAIIHIO.

KoMMyHMKATHBHbIE YHMBepPCcaJIbHbIe YueOHbIe 1eiCTBHUSA

1) oOmenue:

BOCIPUHUMATh U (OPMYJIUPOBATh CYKJEHUS, BBIPAKAaTh SMOIIMH B IpoLiecce
BBINIOJIHEHHUS MPAKTUYECKUX U 1a00paTOpHBIX padoT;

BBIpAKaTh ce0s1 (CBOIO TOUKY 3pEHHSI) B YCTHBIX U TUCbMEHHBIX TEKCTaX;

pacrno3HaBaTh HeBepOalbHbIE CpEACTBAa OOLICHHs, MOHUMAaTh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, 3HaTh M pacHo3HaBaThb MPEIANOCHUIKM KOH(DIMKTHBIX
CUTyallui U cMsr4aTh KOH(DIUKTHI, BECTU IEPETOBOPHI;

NOHUMAaTh HAMEPEHUsI IPYTUX, NPOSABIATh YBAXKUTEIHHOE OTHOLIEHUE K
co0eceTHUKY U B KOPPEKTHOU opMe (hopMyIupoBaTh CBOM BO3PAKEHHUS;

B XOJ€ Juanora W (Wiav) JUCKYCCHUM 3aJaBaTh BOIPOCHI IO CYIIECTBY
oOcyxJaeMoil OMOJOrMYEeCKOM TeMbl M BBICKA3bIBATh WJEH, HAICJICHHbIE Ha
penieHre OMOIOrHYecKOM 3ajauM U MOJIepKaHue 0J1arokenaTeaIbHOCTH OOIIEeHHUS;

COIMOCTABIIATh CBOU CYXACHUS C CYKIEHUSMHU JIPYTUX YYACTHUKOB JIMAJIOra,
0oOHapyKMBaTh Pa3JIMYME U CXOJCTBO MO3UIUM;

nyOJIMYHO TMPEACTaBIATh PE3yJNbTAaThl BBIIOJHEHHOTO OHOJOTHYECKOrO
OmbITa (IKCIIEPUMEHTA, UCCIICJOBAHMSI, IPOEKTA);

CaMOCTOATENIbHO BbIOMpaTh (opMaT BBICTYIUIGHHS C YY€TOM 3ajay
IPE3EHTAlMU U OCOOEHHOCTEW ayJUTOPUU U B COOTBETCTBHM C HUM COCTaBJISTh
YCTHBIE€ U TUCBMEHHBIE TEKCTHI C HCMOJIb30BAHNEM WIITIOCTPATUBHBIX MATEPUAJIOB.

2) coBMeCTHas JAesiTeJIbHOCTD:

INOHMMAaTh M HCIIOJIb30BATh MPEUMYIIECTBA KOMAaHAHOW M MHIUBUAYaJIbHOU
paboThl MpU PEIICHUH KOHKPETHOM OMOJIOTMYECKOW MpoOsieMbl, 0OOCHOBHIBATH
HEOOXOMMOCTh NMPUMEHEHHsI TPYNIOBBIX (DOPM B3aMMOJEHUCTBHS IPHU PELIECHUU
IIOCTaBJICHHOM y4YeOHOM 3a/1a4u;



IIPUHUMATh LE€Jb COBMECTHOM JEATEIIbHOCTH, KOJUIEKTUBHO CTpPOUTH
JNEUCTBUA IO €€ NOCTHXKEHHIO: paclpeAesiaTh PO, JOrOBapUBAThCs, 00CYXKIaTh
MPOIIECC U PE3YyJbTaT COBMECTHOM pabOThI, yMETh 0000IIaTh MHEHHUSI HECKOJIBKHUX
JIOEH, MPOSABIATH TOTOBHOCTh  PYKOBOJWTH,  BBINOJHATH  MOPYYECHHS,
MOJYUHATBCS,

IUTAHUPOBATh OPraHU3aIMI0 COBMECTHOM paOOThI, OMPEEIsATh CBOIO POJb (C
y4ETOM TPEANOUYTCHU M BO3MOXKHOCTEM BCEX YYAaCTHUKOB B3aUMOCHCTBHS),
pacmpenensaTh 3aJadyd MEXIy 4WICHAMM KOMaHZbl, Y4aCTBOBAaTb B TI'PYNIOBBIX
dbopmax paboTel (0O6CyX)aeHMSI, 0OMEH MHEHUSMH, MO3TOBBIC IITYPMbI U UHBIC);

BBITIOJIHATH CBOIO YacTh PabOThI, IOCTUTATh KAYECTBEHHOTO pe3yJibTara o
CBOEMY HAIIPABIICHUIO U KOOPJAMHUPOBATH CBOM JACHCTBUS C APYTHUMHU YICHAMHU
KOMaH/Ibl;

OLICHMBATh KAauye€CTBO CBOEro BKJaJa B OOIIMU MPOAYKT IO KPUTEPHSM,
CaMOCTOSITEIILHO chopMyITUPOBAaHHBIM YYaCTHUKAMU B3aUMOJICCTBUS,
CpaBHUBATh PE3yJIbTAThI C UCXOJAHOM 3aJauei U BKJIAJ KaXXJI0I'0 YiIeHa KOMaH/bl B
JOCTH)KEHUE PEe3yJIbTaTOB, pa3leisaTh c(epy OTBETCTBEHHOCTH U TPOSBIATH
TOTOBHOCTB K IPEIOCTABICHUIO OTUETA IIEPEL TPYIIION;

OBJIQJICTh CUCTEMON YHUBEPCAIbHBIX KOMMYHUKATUBHBIX JIEUCTBUM, KOTOpas
obOecrieunBaeT CHOPMUPOBAHHOCTh COIMAIBHBIX HAaBBIKOB U HAMOIIMOHAIBLHOTO
MHTEJIEKTa 00yYaroIInXCs.

PerJIHTI/IBHLIe YHUBEPCAJIbHbIC yqeﬁnble JeHCTBHSA

Camoopranusanus:

BBISIBJISITH TPOOJIEMBI 71l PEIICHUSI B JKU3HEHHBIX M YUYEOHBIX CHUTYaIUsX,
UCTIOJIb3Ysl OMOJIOrMYECKUEe 3HAHUS;

OPHUEHTHPOBATHCA B  PA3IUYHBIX  [MOAXOJAaX  TPHHATHA  pEIICHUN
(MHIUBUIYaTbHOE, IPUHATHE PEUICHUS B TPYIINE, MPUHATHE PEIICHUA TPYIIION);

CaMOCTOSITENIbHO COCTaBIISITh aJNTOPUTM pEIICHHs 3a7add (UM €ro 4acTh),
BbIOMpaTh Ccmoco0 pemieHuss y4eOHOM OHOJOrMYecKod 3adauyu ¢ YYETOM
UMEIOIINXCA PECYpPCOB U  COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUpPOBATh
npe/iaraeMbie BApUAHTHI PEIICHUH;

COCTaBIAITh TUIAH ACWCTBHMN (TUIaH peanu3allid HaMEUeHHOTO alTOpHTMa
peIIeHus1), KOPPEKTHPOBATh MPEAIOKEHHBIM alrOpUTM C YYETOM TOTYYCHHS
HOBBIX OMOJIOTUYECKUX 3HAHUM 00 N3ydaeMOM OHOJIOTHYECKOM OOBEKTE;

JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTEJJIEKT:

BJIAJIETh CIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHBAIIMH U PEQIICKCHH;

JlaBaTh OLEHKY CUTYAIlMH U Mpeaarath Iian e€ N3MEeHEHUS;



YUYUTHIBATh KOHTEKCT U MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh
Opy pelieHud Yy4uyeOHOM OMOoJIOTMYecKoW 3ajJaud, aJanTHPOBaTh pEIIEHUE K
MEHSIIOIIUMCS] 00CTOATENIbCTBAM;

OOBSICHATH ~ MPUYUHBI  JOCTHKEHUS  (HEOCTHUXKEHHUS])  pe3yJIbTaToOB
NESTENbHOCTH, JaBaTh OIEHKY MPUOOPETEHHOMY OIBITY, YMETh HaxXOJUTh
MO3UTHUBHOE B MTPOU3OIIE/IICH CUTYallUU;

BHOCUTh KOPPEKTHBBI B JEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB,
W3MEHUBIINXCS CUTYaIlui, yCTAaHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEMH;

OIICHUBAaTh COOTBETCTBHE PE3yJIbTaTa IIEIN U YCIOBUSIM;

pasznuyaTh, Ha3bIBaTh M YIPABISITH COOCTBEHHBIMU SMOLUSIMH U SMOIUSMU
IPYTHX;

BBISIBJISITh Y @HAJTU3UPOBATh TPUUMHBI SMOIIHIA;

CTaBUTh CeOsl HA MECTO APYroro 4eJoBeKa, MOHUMATh MOTUBBI U1 HAMEPEHUS
JIPYTroro;

PEryIupOBaTh CIIOCOO BHIPAKEHUS IMOIIHIA.

IIpunsiTue cedst M IPyrux

OCO3HAHHO OTHOCHUTBLCS K APYTrOMY UeJIOBEKY, €r0 MHEHHIO;

MpU3HAaBaTh CBOE MPABO HA OLIMOKY U TAKOE K€ MPaBO JAPYIoro;

OTKPBITOCTH Ce0€ U IPYTUM;

0CO3HaBaTh HEBO3MOXKHOCTh KOHTPOJIUPOBATH BCE BOKPYT;

OBJIQJIETh CHCTEMON YHUBEPCAIbHBIX YUYEOHBIX PETYJISATUBHBIX JICHCTBHIA,
KoTopasi oO0ecrneunBaeT (POPMHUPOBAHUE CMBICIOBBIX YCTAaHOBOK JIMYHOCTHU
(BHYTpEHHSIS O3ULIHS TUYHOCTH), U KU3HEHHBIX HABBIKOB JTMYHOCTH (YTPaABJICHUS
co00¥, cCaMOIUCIUIUTNHBI, YCTOMYUBOTO TIOBEICHMUS ).

HPEAMETHBIE PE3YJIBTATDI

[IpenMeTHbie pe3ysbTaThl OCBOCHHUSI MPOTPAMMBI MO OHOJOTMH K KOHILY
oOyueHus ¢ 5 knacce:

XapakTepu30BaTh OHOJIOTHI0O KakK HayKy O JKHBOW MpPHUPOJE, Ha3bIBAThH
MPU3HAKH )KUBOTO, CPABHUBATH OOBEKTHI )KUBOW U HEIKUBOW TIPUPOJIBI;

NEPEUUCSATh MCTOYHUKH  OHMOJOTMYECKHUX  3HAHUW, XapaKTepu30BaTh
3HaUY€HHE OMOJOTMYECKUX 3HAHUM I COBPEMEHHOIO YeNoBeKa, Mpodeccuu,
CBsI3aHHbIE ¢ Ouonorueit (45 npodeccuii);

NPUBOJUTH MPUMEPHI BKJIaga poccuiickux (B ToMm uncie B. U. Bepnaackuii,
A. JI. YwmxeBckuil) u 3apyOexHbIXx (B TOM umcie Apucrtorenb, Teodpacr,
['unmnokpar) y4€HbIX B pa3BUTUE OHOJIOTUY;

UMETh TIPEACTABJICHHWE O BaXKHEHIIUX OMOJIOTMYECKHX TMpoleccax Hu
SIBJICHUSAX: MHUTAHUE, AbIXaHHWE, TPAHCHOPT BEIIECTB, Pa3APaKUMOCTh, POCT,
pa3BUTHE, TBHKEHUE, PA3MHOKEHHE;



MPUMEHSTh OUOJIOTUYECKHUE TEPMUHBI U TIOHATHS (B TOM YHUCIIE: KUBbBIE TENa,
OMOJIOTHS, DKOJIOTHS, LUTOJOTUS, aHaToMus, (U3HOJIOTHS, OuoIorHYecKas
CUCTeMaTHKa, KJeTKa, TKaHb, OpraH, CHCTeMa OpPraHoB, OpraHW3M, BHUPYC,
JBYDKEHUE, TUTaHue, (OTOCHUHTE3, NIbIXaHWE, BBIJCICHHE, Pa3IpakUMOCTh, POCT,
pa3MHOXEHWEe, pa3BUTHE, cpeJa  OoOWTaHWs, TMPUPOJHOE  COOOIIECTBO,
UCKYCCTBEHHOE COOOIIECTBO) B COOTBETCTBUU C TIOCTABJICHHOW 3ajaueid U B
KOHTEKCTE;

pazinyath MO BHEIIHEMY BHUAY (M300paXEHUsIM), CXeMaM U OIHCAHHUSIM
JOSIICPHBIE W S/ICPHBIC OPTaHW3MBI, PA3JTUYHBIE OWOJIOTHYECKHE OOBEKTHI:
pacTeHusi, JKUBOTHBIX, TpHUOBI, JHINAWHUKH, OaKTEpPUH, MPUPOTHBIE W
UCKYCCTBEHHbIE COOOIIECTBA, B3aUMOCBSI3M OPraHU3MOB B MPUPOJHOM U
UCKYCCTBEHHOM COOOIIECTBaX, MpeacTaBuTenei (Gaopbl v (payHbl MPUPOIHBIX 30H
3emud, TaHAMA(TH IPUPOJHBIE U KYJIbTYPHBIE;

MPOBOJUTh OMUCAHUE OpraHu3Ma (pacTeHus, *KUBOTHOIO) IO 3aJaHHOMY
IJIaHy, BBIACISATh  CYIIECTBEHHbIE IPU3HAKM CTPOCHUS U MPOLECCOB
KUBHENIEATETbHOCTH OPraHMW3MOB, XapaKTepHU30BaTh OPraHU3Mbl KaK Teja >KUBOU
OPUPOJIBI, TEPEUUCISITh  OCOOCHHOCTH  PACTeHMM, JKUBOTHBIX, TpUOOB,
JUIIAMHUKOB, OAKTEPHII U BUPYCOB;

packpbIBaTh MOHSATHE O cpene oOuTaHus (BOJAHOW, HA3eMHO-BO3IYIITHOM,
MOYBEHHOM, BHYTPUOPTaHU3MEHHOM ), YCIOBUSX CPEIbl OOUTaHUS;

MIPUBOUTH MPUMEPHI, XapaKTEPU3YIOIIUE TPUCITOCOOIEHHOCTh OPTraHU3MOB K
cpee oOUTaHMs, B3aUMOCBSI3U OPTaHU3MOB B COOOIIECTBAX;

BBIJICIATh OTJIMUUTENIbHBIE MPU3HAKK TMPUPOAHBIX U  HCKYCCTBEHHBIX
COOOIIIECTB;

apryMEHTUPOBaTh OCHOBHBIE TpaBWja TMOBEACHHS 4YelIOBEKa B MPUPOJEC U
OOBSICHSTH 3HAYEHHE MPUPOJAOOXPAHHOMN JEATEILHOCTH YEJIOBEKA, aHAIM3UPOBATH
rJ100aJbHbIE HKOJOTUUECKUE MPOOIIEMBI,

PacKphIBaTh POJIH OMOJOTUU B MPAKTHUECKON JEATETHHOCTH YEIOBEKA;

JIEMOHCTPUPOBATh HAa KOHKPETHBIX MPUMEPAX CBA3b 3HAHUM OHOJIOTHH CO
3HAHUSIMU 110 MaTeMaTUKe, MPEAMETOB TYMaHUTAPHOTO IUKJA, Pa3IUYHbBIMU
BUJIaMH UCKYCCTBA;

BBITIOJTHATH TPAKTUYECKHE PaOOoTHI (TTOMCK WH(POPMAIUK ¢ MCTIOI30BaHUEM
pa3IMYHBIX HCTOYHUKOB, OIKMCAHWE OpraHu3Ma [0 33JaHHOMY IUIaHy) H
nabopaTopHble paboThl (paboTa ¢ MHUKPOCKOIIOM, 3HAKOMCTBO C Pa3jIN4YHBIMU
croco6amMu U3MEpPEHUs U CPAaBHEHUS KUBBIX OOBEKTOB);

MPUMEHSITh METOJIbl Ouosoruu (HaOJIOJeHUEe, ONHUCcaHue, KiaccuduKaius,
U3MEPEHUE, SKCIIEPUMEHT): MPOBOJUTH HAOIIOJICHHS 32 OpraHu3MaMu, OMUCHIBATh
OMOJIOTHYECKHE OOBEKTHI, MPOILECChl W SBICHHS, BBINOJHATh OWOJIOTHUYCCKHUI
PUCYHOK M U3MEpEHUE OMOJOTUYECKUX 0O0BEKTOB;



BIAJCTh MpUEMaMH pabOThI C JYTON, CBETOBBIM U ITU(POBBIM MUKPOCKOTIAMHU
IpY paccCMaTpUBAHUU OMOJIOTMUECKUX OObEKTOB;

coOmroaTh MpaBuiia O€30MacHOro Tpynaa Mpu pabore C ydyeOHbIM U
7abopaTOpHBIM  O00OpYAOBaHUEM, XHWMHUYECKOW TIOCYJIOH B COOTBETCTBHH C
MHCTPYKIHSAMU HA YPOKE, BO BHEYPOUHOU JI€SITENHHOCTH;

UCIIOJIb30BaTh TPHU BBIMOJTHEHUM YUYEOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
JUTEPATypy Mo OUOIOTUH, CIIPAaBOYHbIE MaTepUalbl, pecypchl IHTepHeTa;

co3/laBaTh MHUCHMEHHBICE M YCTHBIE COOOILECHMS, HWCIOJB3Ysl MOHSTUUHBIN
anmapat U3y4aeMoro pasjeia OuooTuu.

[IpeameTHbIe pe3yibTaThl OCBOEHUS MPOTPaMMbI MO OWOJIOTMM K KOHILY
oOy4eHus 6 6 knacce:

XapaKTepu30BaTh OOTAHUKY KaK OMOJOTUYECKYIO HAyKy, €€ pa3Jiesbl U CBSI3U
C ApYTUMHU HaAyKaMU U TE€XHUKOM;

PUBOJUTH MPUMEPHI BKJIaaa poccuiickux (B Tom uucie B. B. [Jokyuaes, K.
A. Tumupsizes, C. I'. HaBamun) u 3apy0exxubix yu€Hbix (B ToMm uucie P. ['yk, M.
Manbpnuru) B pa3BUTHE HAYK O PACTCHUSX;

MPUMEHSITh OMOJIOTUYECKHE TEPMHUHBI M MOHATUS (B TOM uucie: 0OoTaHUKa,
pacTUTENbHAS KJIETKA, pacTUTENbHAs TKaHb, OpraHbl paCTEHUMN, CUCTEMA OPraHOB
pacTeHus: KOpeHb, MOOEr MoYKa, JIUCT, BUJIOU3MEHEHHBIE OpPTraHbl, IBETOK, TUIOJ,
CeMsi, PaCTUTEJbHBIA OpPraHu3M, MHUHEpaIbHOE NMUTaHUE, (HOTOCHHTE3, JbIXaHUE,
pOCT, pa3BUTHE, Pa3MHOXKEHHUE, KIOH, pa3JApaKMMOCTh) B COOTBETCTBUU C
MOCTABJICHHOM 3a/1ayeil U B KOHTEKCTE;

ONKCHIBATh CTPOCHUE U KU3ZHENEATEIbHOCTh PACTUTEIBHOIO OpraHmsma (Ha
pUMepe MOKPHITOCEMEHHBIX WJIM IBETKOBBIX): MOTJIOMIEHUE BOJAbI 1 MUHEPAIBHOE
nuTaHue, (QOTOCUHTE3, JAbIXaHUE, TPAHCIOPT BEUIECTB, POCT, PA3ZMHOKEHUE,
pa3BUTHE, CBS3b CTPOCHUS BET€TATUBHBIX M T€HEPATUBHBIX OPraHOB PACTEHUM C UX
GyHKIUSAMU,

paznuyaTh ¥ OMHCHIBATH JKMBBIE M TepOApHBIE IK3EMIUIPHI PACTCHHUM IO
3aIaHHOMY IIJIaHy, YacTH PACTCHHM TI0 HU300paKEHUSM, CXEMaM, MOJEIISM,
MYyJIsIKaM, pesibe(HBIM TaOIuIaM;

XapaKTepHU30BaTh MPU3HAKU PACTEHUH, YPOBHU OPraHHU3aLUU PACTUTEIHLHOTO
OpraHu3Ma, YacTH pPACTEHWI: KIETKH, TKaHW, OpPraHbl, CUCTEMbI OpPraHOB,
OpraHu3M;

CpPaBHUBATH PACTUTEJIbHBIC TKAHU U OPTaHbl pACTEHUN MEXKIY COOOM;

BBINIOJIHATDh TMPAKTUYECKUE U JIabOpaTOpHble padOThl MO MOPQOJIOTHH U
(¢u3HONIOruM pacTeHuid, B TOM YHUCiI€ padOThl C MUKPOCKOIIOM C MOCTOSSHHBIMHU
(pukcHpoBaHHBIMM) M BpPEMEHHBIMU MHKpPOIIpENapaTaMy, HCCIEA0BATEIbCKUE
paboThI C UCTIOIB30BAHUEM MPUOOPOB U UHCTPYMEHTOB 1M (pOBOit TabopaTropun;



XapaKTepU30BaTh MPOLIECCHl KUZHEACSATEIbHOCTH PACTEHUI: MOTJIOLICHUE
BOJIbl 1 MUHEpaAJIbHOE MUTaHUE, (DOTOCUHTE3, JAbIXaHUE, POCT, PA3BUTHE, CIIOCOOBI
€CTECTBEHHOTO M MCKYCCTBEHHOTO BETre€TaTUBHOTO PAa3MHOXKEHHS, CEMEHHOE
pa3MHOXKEeHUE (Ha TpUMEpE MOKPHITOCEMEHHBIX, WJIH [IBETKOBBIX);

BBISIBIISITh IPUYMHHO-CIICICTBEHHBIC CBSI3U MEXKIY CTPOCHUEM U (QYHKIMSIMU
TKaHEW 1 OPraHoB pacTeHUI, CTPOCHUEM U KU3HECATEIHLHOCThIO PACTCHHUI;

KJ1IacCU(UIIMPOBATH PACTCHUS U UX YaCTH IO pa3HbIM OCHOBAHUSIM;

OOBSICHSITH POJIb PACTEHUM B TMPUPOJAEC W KU3HM 4YEJOBEKAa: 3HAYCHUE
dboToCcHHTE3a B MPUPOJIC U B KU3HU UEJIOBEKA, OMOJIOTHYECKOE M XO3SIHCTBEHHOE
3HAUYCHHE BHUJIOM3MEHEHHBIX IMOOETOB, XO3SHUCTBEHHOE 3HAYEHHE BETeTaTUBHOTO
Pa3MHOXKEHUS;

NPUMEHSITh TIOJIydEHHbIE 3HAHUS JUIS BBIpAIIMBAHUS UM Pa3MHOXKEHUS
KyJIbTYPHBIX PaCTCHUMH;

UCIIOJIb30BaTh METOJbI OMOJIOTUH: MPOBOJUTH HAOIIOMCHUS 32 PACTCHUSIMH,
OMHCHIBATh PACTEHUS M UX YaCTHU, CTABUTh MPOCTEUITNE OUOTOTUYECKUE OTBITH U
AKCIIEPUMEHTHI;

cobmoaaTh MpaBwia OE30MAaCHOTO TpyAa Tpu paboTe ¢ Y4eOHBIM H
7ab0paTOpHBIM  O0OpPYAOBaHUEM, XHWMHUYECKOW TIOCYJIOH B COOTBETCTBHH C
WHCTPYKIMSIMU HA YPOKE U BO BHEYPOUHOU €SI TEIBbHOCTH;

JIEMOHCTPUPOBATh Ha KOHKPETHBIX MPUMEPAX CBA3b 3HAHUM OHOJIOTHH CO
3HAQHUAMHM TI0 MaTeMaTuke, reorpaduu, Tpyay (TEXHOJOTHUH), MPEIMETOB
TYMaHUTAPHOTO LIUKJIA, pa3IUYHBIMU BUJIaMHU UCKYCCTBA;

BJafeTh  mnpuémMamMu  paboTbl ¢ OHOJOrMYeckod  HH(OpMaLME:
dbopMyIIMpOBaTh OCHOBAHUS JIJII U3BJICUYCHUS U 00001IeHUsT HHOOPMALIMK U3 JIBYX
MCTOYHUKOB, TPEOOpa3oBbIBaTh MH(POPMAIMIO U3 OJHOM 3HAKOBOM CHUCTEMBI B
APYTyIo;

co3/laBaTh MHCHMEHHBICE M YCTHBIE COOOILECHMS, HWCMOJB3Ysl MOHSATUNHBIN
amnmapar u3y4aeMoro pasjeia Ouoiaoruu.

[IpeameTHbIe pe3yibTaThl OCBOEHUS MPOTpaMMbl MO OWOJIOTMH K KOHILY
oOyueHus ¢ 7knacce:

XapakTepu30BaTh MPUHLUINBI  KJIacCU(PUKAIMA  PACTEHUN, OCHOBHBIE
CUCTEMAaTHUYEeCKUE TPYyMNIbl pacTeHUH (BOJOPOCIM, MXH, IUJIAyHBI, XBOIIIH,
NaroOPOTHUKH, TOJIOCEMEHHBIE, MOKPHITOCEMEHHBIE WIIH [IBETKOBBIE);

MIPUBOJUTH MPUMEPHI BKJIana poccuiickux (B Tom umcie H. Y. BaBuios, U.
B. Muuypun) u 3apyoexnsix (B Tom uucie K. Jlunneit, JI. Tlactep) yuéHbix B
pa3BUTHUE HAYK O PACTCHUSX, Tpudax, TUIIaHHUKAX, OAKTEPHUSX;

MPUMEHSTh OMOJIOTUYECKHE TEPMHUHBI M MOHATUS (B TOM yucie: O0OTaHUKa,
IKOJIOTHSl PACTEHUW, MUKOJIOTHS, OAaKTEpUOJIOTHS, CUCTEMAaTHKa, 1IapCTBO, OT/EI,
KJIacC, CEMEMCTBO, poJ, BUJ, >KM3HEHHass ¢dopMa pacTeHU#, cpeia oOuTaHus,



pPacTUTENIbHOE COOOIIECTBO, BBICIINE PACTCHUS, HM3IINE PACTCHHS, CIIOPOBBIC
pacTeHus, CECMEHHBIE PACTEHUSI, BOAOPOCIH, MXH, IIAYHBI, XBOIIH, MAaTIOPOTHUKH,
rOJIOCEMEHHBIE, TOKPBITOCEMEHHbIE, OakTepuu, TpuUObl, JHIIAWHUKU) B
COOTBETCTBMHU C ITOCTABJICHHOM 3aJaucii 1 B KOHTEKCTE;

pa3InyaTh M ONKCHIBAThH KUBBIC U TepOApHBIC SK3EMIUIIPHl PACTCHUM, YacTH
pacTeHHii 10 U300paXeHUsSIM, CXeMaM, MOJEIAM, MYyJshbKaM, peiabe@HBIM
TabiaunaM, TpuObBl MO HW300paXEHUsIM, CXeMaM, MyJskaM, OaKTepu Mo
U300paXKEHUSIM;

BBISIBJISITh TIPU3HAKU KJIACCOB MOKPHITOCEMEHHBIX MJIM I[BETKOBBIX, CEMEHCTB
JIBYJIOJIbHBIX U OJTHOJIOJIbHBIX PACTCHUM;

OTPENICNIATh CUCTEMATHYECKOE IIOJIOKEHHE PACTUTEILHOIO0 OpraHu3Ma (Ha
npuMepe MOKPBITOCEMEHHBIX, WM IBETKOBBIX) C TOMOIIBIO OINpeaeTuTeIbHON
KapTOYKH;

BBITIOJTHATh TIPaKTHYECCKHE U JlabopaTOopHBIE PAOOTHI MO CHCTEMaTHKE
pPacTeHHI, MUKOJIOTUHA ¥ MUKPOOHOJIOTHH, B TOM YHCJIE PAOOTHI ¢ MEKPOCKOIIOM C
NOCTOSTHHBIMU ~ ((DUKCUPOBAHHBIMM) M BPEMEHHBIMH  MHUKpOIIpenapaTaMu,
UCCIeI0OBaTeIbCKUE padOThl C HCIOJIb30BAHHEM MPUOOPOB U HUHCTPYMEHTOB
uudpoBoii 1aboparopuu;

BBIJICTIATh CYIIECTBEHHBIE TNPU3HAKK CTPOCHUS U KU3HEJCATEIHbHOCTU
pacTeHuii, 6akTepuit, rpuOOB, TUIIAHHUKOB;

MPOBOJIUTH ONHCAaHWE W CPaBHUBATh MEXJIYy COOOM pacTeHus, TpuobI,
JUIIaiHUKY, OaKTepuu MO0 3aJ]aHHOMY IUIaHy, JelaTh BBIBOJALI HAa OCHOBE
CpaBHEHMUSI;

ONKCHIBATh YCIIO)KHEHUE OpraHu3alMid pacTeHU B XOJE HBOJIOIUU
pacTUTEIBLHOTO MUPA Ha 3EMIJIC;

BBISIBJISITh  UEPThl MPHUCIOCOOJICHHOCTH pacTeHW K cpefe oOuTaHus,
3HAYCHHUE IKOJIOTUUECKUX (PaKTOPOB JIJIsl PACTEHUI;

XapaKTEePHU30BaTh PACTUTEIBHBIC COOOIECTBA, CE30HHBIC U MOCTyNATEIbHBIC
W3MEHEHUsI PACTUTEIIBHBIX COOOIIECTB, PACTUTEIIBHOCTh (PACTUTEIIBHBIM ITOKPOB)
MPUPOIHBIX 30H 3€MIIH;

MPUBOJUTH MPUMEPHI KYJIbTYPHBIX PACTEHUW W WX 3HAUYCHHE B >KU3HU
YyeJoBeKa, MOHUMATh MNPUYMHBI M 3HATh MEPbl OXPaHbl PACTUTEILHOTO MHpPA
3emiu;

packpbIBaTh POJIb pacTeHUH, TpUOOB, JTUITAWHUKOB, OAKTEPHil B MPUPOTHBIX
cooOI111ecTBax, B XO3AMCTBEHHOH JIEATCIBHOCTH YEJIOBEKAa M €ro ITOBCEIHEBHOM
JKU3HH;

JEMOHCTPUPOBATh Ha KOHKPETHBIX MPUMEpax CBSA3b 3HAHUM MO OMOJIOTUHU CO
3HAHUSAMH 10 MaTeMaTuke, pusuke, reorpaduu, Tpyay (TEXHOJIOTHUH), TUTEpATypeE,
Y MIPEIMETOB T'YMAHUTAPHOIO IIUKJIA, PAa3JIUYHBIMU BUJIAMHU UCKYCCTBA;



UCIOJIb30BaTh METO/bI OMOJIOTHU: NMPOBOIUTH HAOJIO/IEHUS 32 PACTCHUSIMH,
OakTtepusiMu, rpubamu, JIMIIAHHUKAMH, ONMUCBHIBATH MX, CTABUTh NPOCTEUIINE
OMOJIOTMYECKHE OTIBITHI U IKCIIEPUMEHTHI,

coOmromaty mpaBwia Oe30macHOro Tpyna mpu pabore ¢ ydeOHbIM U
1a00paTOpHBIM  00OPYJOBaHMEM, XHMHUYECKOH TMOCYJO0M B COOTBETCTBUU C
UHCTPYKUUSMU Ha YPOKE U BO BHEYPOUHOM JESATEIBHOCTH;

BIaJCTh NMpuéMaMu padoThl ¢ MH(pOpMaluei: GopMyIHpOBATH OCHOBAHUS
JUIsl U3BJ€YEeHHSI U 0000IIeHHs] HHPOpPMALMK U3 HECKOJIbKUX HCTOYHUKOB (2-3),
peoOpazoBbIBaTh HHPOPMAIIHIO U3 OJTHOM 3HAKOBOW CUCTEMBIB JPYTYIO;

CO3/1aBaTh IMHCHMEHHbBIE M YCTHBIE COOOLICHMSI, MCIOJb3Yysl MOHATUHHBINA
anmapaT M3y4aeMoro pasjena OHOJIOTMH, COINpPOBOXKJAATh  BBICTYIUICHHE
npe3eHTaluen ¢ yuéToM 0COOEHHOCTE ayAUTOPUU 00YyHarOIINXCS.

[IpenMeTHbIe pe3yNbTaThl OCBOCHHUS MPOTPAMMBI MO OHOJOTHU K KOHILY
oOyueHus 6 8 Knacce:

XapaKTepU30BaTh 300JI0THIO0 KaK OMOJIOTMYECKYIO HayKy, €€ pa3/iesibl U CBS3b
C IpyTMMH HayKaMH U TEXHUKOM;

XapaKTepU30BaTh MPUHITUIIBI KIIACCU(UKAIINN KUBOTHBIX, BUJ K&K OCHOBHYIO
CHUCTEeMAaTUYECKYI0 KaTeTOPUIO, OCHOBHBIE CHCTEMATHUYECKHE TPYIIIbI KHUBOTHBIX
(mpocTeiiiye, KHUIIEYHOIMOJIOCTHBIE, IJIOCKHE, KpYyTJible W KOJIbYaThle YEpBH,
YJICHUCTOHOTHE, MOJUTFOCKHU, XOPJIOBBIE);

PUBOJUTH IPUMEPHI BKIaaa poccuiickux (B Tom uncie A. O. KoBaneBckwid,
K. U. Ckpsabun) u 3apyoexsbix (B Tom uucie A. Jlerenryk, XK. Kiosbe, 3.
I'exkenb) y4€HBIX B pa3BUTHE HAYK O )KUBOTHBIX;

OPUMEHATh OMOJIOTMYECKHE TEPMHUHBI U MOHATHUA (B TOM YHUCIE: 300JI0THS,
DKOJIOTHUSI KUBOTHBIX, ATOJOTHS, IAaJ€O300JI0TUs, CUCTEMAaTHKa, L@pPCTBO, THII,
OTpsi, CEMEWCTBO, pOJX, BHUJ, JKMBOTHAas KJETKAa, J>KMBOTHAas TKaHb, OpTaH
KUBOTHOTO, CHUCTEMBl OPraHOB >XHBOTHOTO, XHBOTHBI OpraHW3M, MNUTAHHE,
IbIXaHHe, POCT, Pa3BUTHE, KPOBOOOpAICHHE, BBIJCICHUE, OMNOpa, IBUKCHHE,
pa3MHOXXEHHE, MapTEHOTE€HE3, pa3llpa)kKUMOCThb, pediaekc, opraHbl YYyBCTB,
IOBEJICHUE, cpeJa OOuTaHWs, NPUPOJHOE COOOIIECTBO) B COOTBETCTBUU C
MOCTABJICHHOM 3a/1ayeil U B KOHTEKCTE;

packpbIBaTh OOIIME MPU3HAKH KUBOTHBIX, YPOBHU OpPTaHHU3AIMH KUBOTHOTO
OpraHmsma: KJIeTKH, TKaHU, OPT'aHbl, CHCTEMbI OPTraHOB, OpPraHU3M;

CpaBHMBATh KUBOTHbBIE TKAHU U OpraHbl )KUBOTHBIX MEXY COOOM;

OMKCHIBATH CTPOEHUE U KUZHENEATEIbHOCTh )KUBOTHOI'O OPTaHU3Ma: ONOpY U
JBW)KCHHE, TUTAHKUE U MTUIIEBAPEHUE, IbIXaHWEe U TPAHCTIOPT BEIIECTB, BHIICICHHE,
PEryJsLUIO U MOBEJEHUE, POCT, PA3MHOKEHHUE U Pa3BUTHE;



XapaKTEPU30BaTh IPOLECCHl KU3HEACATENBHOCTH >KMBOTHBIX H3Y4YaeMBbIX
CUCTEMATUYECKUX TPYIIL: JBUKEHHUE, NMHUTAaHUE, AbIXaHHWE, TPAHCIIOPT BEILECTB,
BbIJICJICHUE, PETYIISIUIO, TOBEACHUE, POCT, Pa3BUTHE, PA3MHOKEHUE;

BBISIBJISIT  NPUYUMHHO-CIEJACTBEHHbIE  CBA3M  MEXKIY  CTPOCHUEM,
KU3BHENEATEIPHOCTBIO M Cpelodl  OOWMTaHMsI  KMBOTHBIX  M3Y4YaeMbIX
CUCTEMATUYECKUX TPYIII;

paznuyaTh M OIMUCHIBATH KMBOTHBIX M3Y4Ya€MbIX CUCTEMATHYECKUX TPYIIIL,
OTJIETIbHBIE OpraHbl W CHUCTEMbl OPraHoOB IO CXE€MaM, MOJEISAM, MYJIsKaM,
penbedHbIM TabauIaM, MPOCTEHIINX — MO U300PAKEHUSIM;

BBISIBJSITH [IPU3HAKM KJIACCOB UJIEHUCTOHOTMX M XOPAOBBIX, OTPSIOB
HACEKOMBIX U MJIEKONMTAIOIIUX;

BBINIOJIHATDh MpaKTHUYeCKue U JsabopaTopHble paboThl MO Mopdosoruu,
AHATOMHUH, (PU3MOJOTUM M TOBEJIEHUIO JKUBOTHBIX, B TOM uHcie pabOThl €
MHUKPOCKOIIOM €  TOCTOSHHBIMH  ((UKCUPOBAHHBIMH) ¥  BpPEMEHHBIMU
MUKpOIIpenapaTaMu, UCCIIeI0BaTeNbCKUE pabOThl ¢ UCIIOJIb30BaHUEM MPUOOPOB U
UHCTPYMEHTOB LIU(POBOH J1abopaTopuy;

CpaBHUBATh  MPEACTABUTENECH  OTAENbHBIX  CHUCTEMATHUYECKHX  Tpymnm
YKUBOTHBIX U JIEJIaTh BBIBOJbI HA OCHOBE CPAaBHEHMS;

KJIaCCU(PHUIMPOBATH )KUBOTHBIX HA OCHOBAHUN OCOOEHHOCTEHN CTPOCHUS;

ONUCHIBATh YCJIOXHEHHE OpraHU3allud >KUBOTHBIX B XOJ€ HBOJIOLUU
YKUBOTHOT'O MUpa Ha 3eMJIE;

BBISIBJISITh YEPThl NPHUCHOCOOJICHHOCTH JKUBOTHBIX K Cpele oOuTaHus,
3HaYeHHUE IKOJOTHUECKHUX (PaKTOPOB IJIsl KUBOTHBIX;

BBISIBJISITH  B3aUMOCBSI3U JKMBOTHBIX B TPUPOAHBIX COOOIIECTBAX, LENHU
NUTaHUS,

yCTaHaBIMBAaTh B3aMMOCBSI3M  KUBOTHBIX C  pacTEeHUsIMH, TIpubdamu,
JUIIAMHUKAMU U OaKTEepUsIMU B IPUPOJHBIX COOOIIECTBAX;

XapaKTEepU30BaTh  JKUBOTHBIX  MPUPOJHBIX 30H  3€MJM, OCHOBHBIE
3aKOHOMEPHOCTH PaCIPOCTPAHECHHUSI )KUBOTHBIX I10 TUIAHETE;

pacKpbIBaTh POJb JKUBOTHBIX B PUPOJHBIX COOOLIECTBAX;

packpbIBaTh pPOJb JOMAIIHUX M HENPOAYKTHBHBIX >KMBOTHBIX B >KU3HU
YeJI0BEKa, pOJIb IPOMBICIOBBIX XUBOTHBIX B XO3SHCTBEHHOM JAESTENbHOCTU
YeJI0BEKa U €ro MOBCEIHEBHOM KU3HU, OOBSICHATH 3HAUE€HUE )KUBOTHBIX B MIPUPOJIE
Y JKU3HU YEJIOBEKA;

UMETh MPEICTABICHUE O MEPOIIPUATHUAX IO OXPaHE KUBOTHOTO MUPA 3eMJIH;

JEMOHCTPUPOBATh HAa KOHKPETHBIX MPUMEPAX CBSI3b 3HAHHUM 1O OMOJIOTHU CO
3HaHUAMU IO MaTeMaTHKe, (U3HKe, XUMUHU, reorpaduu, Tpyay (TEXHOJOTHH),
IPEIMETOB I'YMaHUTAPHOIO LUKJIOB, PA3JIMYHBIMU BUJIAMU UCKYCCTBA,



UCIIOJIb30BaTh METOJbl OMOJIOTHUU: TIPOBOJIUTH HAOJIOEHUS 32 KUBOTHBIMU,
OMKCHIBATh >KUBOTHBIX, UX OPTraHbl U CHUCTEMbl OPTraHOB; CTaBUTb IMPOCTEHIINE
OMOJIOTMYECKHE OTIBITHI U IKCIIEPUMEHTHI,

coOmoaTh mMpaBwia OE30MacHOTO Tpyda mpu pabore ¢ ydeOHBIM U
1a00paTOpHBIM  00OPYJOBaHMEM, XHMHUYECKOH TMOCYJO0M B COOTBETCTBUU C
WHCTPYKIUSIMU HA YPOKE U BO BHEYPOUHOU JI€ATETbHOCTH;

BJIaeTh NpuéMaMu paboThl ¢ WH(poOpManuen: (GopMyIUpOBaTh OCHOBAaHUS
JUIS U3BJICUCHUST U 00001IeHusT nHDOpMaluu U3 HECKOJIbKUX (3—4) MCTOYHUKOB,
peoOpazoBbIBaTh MHPOPMAIIHIO U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co371aBaTh MHUCHMEHHBIE M YCTHBIE COOOIIEHUS, HCIOIb3Ysl TMOHATUWHBIN
anmapar HM3y4aeMmMoro pasjaeiia  OMOJIOTMHM, CONPOBOXIATh  BBICTYIUICHUE
npe3eHTaIuen ¢ yaéToM 0COOEHHOCTEH ay TMTOPUH O0yYaIOIIUXCS.



TEMATHYECKOE IINTAHUPOBAHUE

5 KJIACC
KosmnuectBouyacos DIeKTPOHHBIE
Ne HaumeHnoBaHuepa3ae/ioB U
(uugposbIe)
/1 | TeMIpPorpaMMbl Bcero Kontpoabsusiepadorsl | [IpakTnyecknepadoThl
o0pa3oBaTebHbIEepecypChI
| buonorus — Hayka o )xuBoi 4 bubnuorexa LIOK
IpUpOJE https://m.edsoo.ru/7f413368
bub6mmoreka [JOK
2 M 7 4 1 1
€TOABIN3YYEHUSKUBOUITPUPOIBI https://m.edsoo.ru/7f413368
3 Opranusmbl — 10 | 15 bubnuorexa LIOK
TEJIAXKUBOUIIPUPOIBI ' https://m.edsoo.ru/7f413368
bu6mmoreka [IOK
4 OpraHu3msl 1 cpeJaoOuTaHus 6 0.5 httos-//m.edsoo.ru/ 7413368
bubmuorexa [JOK
> Ipuposriecoobmectsa 6 : 0.5 https://m.edsoo.ru/7f413368
bu6mmoreka [JOK
XK
6 MBAANPUPONa H HCIOBCK 3 https://m.edsoo.ru/7f413368
bu6mmorexa [JOK
7 P 1
C3CPBHOCEPENA hitps://m.edsoo.ny/7f413368
OBILEE KOJIMYECTBO YACOB I10 34 3 15
[TPOTPAMME '



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368

6 KJIACC

KoanuecTBouacos DIeKTPOHHDIE
Ne HauMeHnoBaHMepa3ae/0B U
(uugposbIe)
n/m| TeMIpPOrpaMMbl Bcero Koutpoabubiepaborsl | IlpakTnueckuepadoTsl
o0pa3zoBaTejibHbIEpPeCyPCHI
bu6mmorexa [JOK
7| 1 1.
! Pacrurensbifioprausv 8 > https://m.edsoo.ru/7f4148d0
Crtpoenune orooopasue
2 H;IZ I;II"{FiceI/IIVIZII{{HZIX ’ 11 1 3.5 Bubmiorexa HOK
P . ’ https://m.edsoo.ru/7f4148d0
pacTeHuit
3 Kusnenesare1bHOCTD 14 1 3 bu6mmoreka [JOK
pacTUuTeIbHOroopranu3Ma https://m.edsoo.ru/7f4148d0
bu6mmoreka [IOK
4 Peseproespems ! https://m.edsoo.ru/7f4148d0
OBIIEE KOJIMYECTBO YACOB 34 3 g
110 ITPOI'PAMME



https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0

7 KIIACC

Koaun4yecrBoyacos D1eKTPOHHbIE
Ne HauMeHnoBaHMepa3ae/0B U
(uugposbIe)
n/m | TeMIporpaMMsbl Bcero Konrpoabnbiepadorsl | IIpakTHyecknepadoTnl
o0pa3oBaTebHbIepecypChI
bu6mmoreka [JOK
1 i 1 1 4.
CucreMaTH4eCKHErpyIIIbIPACTCHUM 9 5 hits://m.edsoo r/7¥416720
) Pa3BuTHe pacTuTenpHOro Mupa Ha ) bubnuorexa LIOK
3emie https://m.edsoo.ru/7f416720
3 Pacrenus B 3 1 bubnuorexa [JOK
MPUPOTHBIXCOOOIIECTBAX https://m.edsoo.ru/7f416720
bu6mmoreka [IOK
4 P 3
ACTCHI H HENOBCK https://m.edsoo.ru/7f416720
bu6mmoreka [IOK
r I i .b 1 2
> pubpt. Jlnuaiiruic. baxrepui ! https://m.edsoo.ru/7f416720
OBIIEE KOJIMYECTBO YACOB I10 34 3 6.5
[NPOTPAMME ’



https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720

8 KJIACC

KoanuecTBouyacoB

N JIEKTPOHHbBIE
[
n/ Haumenosanuepasiei1os u Bceer Kourpoabubiepabor | IlpakTtuueckuepadbor (wipposrie)
TEMIIPOrPpaMMBbI o0pa3oBaTejbHbBIEpecypc
n 0 bl bl
bl
. bubnuorexa [JOK
1 KUBOTHBIHOPraHi3M 4 1 0-5 https://m.edsoo.ru/7f418886
) CtpoeHue U KU3HEIeATENbHOCTh 12 | 3 bubnnorexa [JOK
Opra’usma XUBOTHOI'O https://m.edsoo.ru/7f418886
3 OCHOBHBIEKATErOPUUCUCTEMATUKUKUBOTH | bub6nuoreka [IOK
BIX https://m.edso0.1ru/7f418886
4 OIHOKIIETOYHBICKUBOTHEIC - IPOCTCHUIIINE 3 1 bubmorera [TOK
a p https://m.edsoo.ru/7f418886
5 MHOTOKJIETOYHBIC)KUBOTHBIC. 5 1 bubmuorexa [JOK
KumreunononocTHeie https://m.edso0.1ru/7f418886
6 [Imockue, Kpyrible, KOJbYaThICUYSPBU 4 1 bubmorexa [TOK
- 1Py ’ p https://m.edsoo.ru/7f418886
bu6mmoreka [JOK
1
7 Hrenmcronorne 6 https://m.edsoo.ru/7f418886
bubmuorexka [JOK
2 1 .
8 Moiockn 0-5 https://m.edsoo.ru/7f418886
bu6nmnoreka [JOK
X 1
? OPAIOBBIC https://m.edsoo.ru/7f418886
Bbu6nuoreka [JOK
1 Pr16 4 1
0 PIO https://m.edsoo.ru/7f418886
bu6mmoreka [{OK
3 3 1
i CMHOBOAHBIC https://m.edsoo.ru/7f418886
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bu6mmorexa [IOK

12 TIpecMBIKaoIAECs 3 https://m.edsoo.ru/7f418886
13 | Irums 4 ! fffiﬁfgigﬁﬁfugggé
14 | Muekonuraromme 7 I Eggggj;;ggﬁfmsg%
15 PazButue ;kMBOTHOTO MUpa Ha 3emJie 4 0.5 m
16 JKuBoTHBIE B TPUPOIHBIXCOOOIIIECTBAX 3 ngjﬁif;ig S/I§f418886
17 | JKuBoTHbIe 1 YenOBeK 3 fggj;gg;gg;mgggé
18 | PesepsHOeBpeMs 2 E‘;ISSJT/I;I]?::;;EI’(Z/I;41 8886
OBLLEE KOJIMYECTBO YACOB I10 6 115

[TPOTPAMME
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INIOYPOYHOE INIAHUPOBAHUE

5 KJIACC
Ne KoaunvecTBouacos
Bce
1| Temaypoka Kontpoasy Mpaxrmaeck JMarauzy | DjaekTpoHHblenM(ppoBbIEOOPa3 Jarauzyue
/ er YyeHus oBaTeJIbHbIEPeCYpPChI HUsIpaKT
bIepadoThI uepadoThl
1| 0
’KuBas 1 HeXKMBas
1 npupoaa. [Ipuznaku 1 bubmmorexa [IOK
puposa. 1p https://m.eds00.1ru/863cca60
KUBOTO
) buonorus - cuctema Hayk 1 bubnunorexa [JOK
0 J)KMBOM ITPUPOJIE https://m.edsoo.ru/863cccle
Poaw 6uonoruu B
MMO3HAHUU OKPYKAIOLIEro
3 MHpPA U T aKEIquCK:;I 1 bubmmorexa [TOK
p P https://m.edsoo.ru/863cccle
NEeSATEIbHOCTH
COBPEMEHHOT0 YeJIOBEKa
4 M cTOYHMKHONOI0THUECKH I bubmuorexa [IOK
X3HAHUUN https://m.edsoo.ru/863ccf56
Hayunbie MeToib1
5 W3yYEHUS KUBOU 1 bubmmorexa HOK
Y https://m.edsoo0.ru/863cd0c8
MIPUPOJBI
6 Mertoabl u3ydeHus KUBOH | bu6mmoreka [JOK
MIPUPOABL: U3MEPEHUE https://m.edsoo.ru/863cd9ce
Mertobl U3y4YeHHUs :KUBOU
7 IPUPOJIBL: HAOIIOIEHUE U 1 0.5 bub6nuoreka [IOK
OKCIIEPUMEHT. ' https://m.edsoo.ru/863cd65e
Jlaboparopuas pabora.



https://m.edsoo.ru/863cca60
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«3yueHue
J1a00paTOPHOTO
000pyI0BaHUS:
TEPMOMETPBHI, BECHI,
yamku [letpu, mpoOupkw,
MeH3ypku. [IpaBuiia
paboThI ¢ 000pyIOBAaHUEM
B IIIKOJILHOM KaOWHETe.
O3HaKoOMJIEHHE C
YCTPOHCTBOM JIYTIBI,
CBETOBOI'0 MUKPOCKOTIA,
npaBuiia paboThl C HUMI»

MeTo/1bl U3y4YeHHUs )KUBOU
IIPUPOJIbL: OIIMCAHUE.
[IpakTuueckas pabora
«O3HaKOMIIEHHE C
pacTUTENbHBIMU U
KUBOTHBIMH KJIETKAMU:
ToMara 1 apOy3a
(HaTypanbpHbIE
npernaparsl), UHQY30pHH
Ty(QeTbKy ¥ THIPHI
(roToBBIE
MHUKPOIIpENapaThl) ¢
MIOMOILBIO JIyTIBI U
CBETOBOT'0 MUKPOCKOTIa»

0.5

bu6mmoreka [JOK
https://m.eds00.ru/863cd866

KonTponbhas padbora
"Buonorus-nayka o
YKWBOU MPHUPO/IE.

Bbu6morexa [JOK
https://m.edso00.ru/863cdb36



https://m.edsoo.ru/863cd866
https://m.edsoo.ru/863cdb36

Meroasn3y4deHU)KUBOUIT
pupoast".

10

[Tonsatue 06 opranusme.
YBenuuuTenbHbIe
puOOpHI 17151
HCCIEA0BAHUMN

bu6mmorexa [JOK
https://m.edsoo.ru/863cd3de

11

[{uTonorus — Hayka o
kierke. JlaboparopHas
pabora «M3yuenue
KJIETOK KOKHUIIBI YCIITYH
JIyKa MoJI Jynou u
MHKPOCKOTIOM (Ha
IpUMepe CaMOCTOSITEIEHO
MPUTOTOBJICHHOTO
MHUKpOIpernapara)»

0.5

Bbu6morexa [JOK
https://m.edsoo.ru/863cddde

12

Kn3nenearenbHOCTD
OpraHu3MOB

Bbubmorexa [JOK
https://m.edso0.ru/863ce568

13

CBoiicTBa JKUBBIX
OpPTraHHU3MOB.
JlaGopaTtopHnast pabota
«Habmronenue 3a
oTpeOIeHUEM BOIBI
pacTeHHEeM»

0.5

bu6mmorexa [JOK
https://m.edsoo.ru/863ce73e

14

Paznoo0Opasue
OpraHnu3MoOB U UX
KJIacCU(pUKAIIHSL.
[TpakTrueckas padota
«O3HaKOMJIEHUE C
MPUHITUTIAMA

bub6mnoreka [IOK
https://m.edsoo.ru/863ce8ec
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CUCTEMATUKHU
OpraHu3MoB»

15

MHuoroob6pasue u
3HAYCHUEPACTCHUN

16

MHoroo6pa3ue u
3HaYEHUE)KMBOTHBIX

17

MHuoroob6pasue u
3HaYEHUETpuoOOB

18

bakrepuu u BUpyCHI KaKk
(dbopMa KU3HU

bubmuoreka [[OK
https://m.edsoo.ru/863ce8ec

19

KontponbHas padota
"Opranu3Mbli-Tesa KUBOU
IpUPOIBI".

20

Cpensr oouTanus
opranu3MoB. BogHas
cpena oouTaHus
OpraHU3MOB

bubmanoreka [IOK
https://m.edsoo.ru/863ceab8

21

Hazemno-Bo3aymHas
cpema oouTaHus
OpraHU3MOB

Bbu6morexa [JOK
https://m.edsoo.ru/863cec3e

22

[TouBennas cpena
OOUTaHUSI OPraHU3MOB.
[IpakTuueckas pabora
«BpIsBIEHUE
MIPUCTIOCOOICHU I
OpPraHHU3MOB K cpejie
obOuTaHus (Ha
KOHKPETHBIX MPUMEPAX )>

0.5

bub6manoreka [IOK
https://m.edsoo.ru/863cedba
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https://m.edsoo.ru/863cea68
https://m.edsoo.ru/863cec3e
https://m.edsoo.ru/863cedba

3 OpranuzmMbl bubmmorexa [IOK
KakcpeaaoOuTaHus https://m.edso00.1u/863cf684
24 Ce30HHbBIC U3MEHEHUS B bubmuoreka [{OK
JKW3HU OPTaHU3MOB https://m.eds00.ru/863¢f508
)5 [TonsiTue o bu6moreka [IOK
MIPUPOTHOMCOOOIIIECTBE. https://m.eds00.1ru/863cf684
Bzaumocsszun
bu6morexa [JOK
26 | oOpraHu3MOB B
https://m.eds00.1ru/863cf684
MIPUPOHBIX COOOIIECTBAX
7 IIumeBsie CBI3U B bu6mmoreka [JOK
MIPUPOJIHBIX COOOIIEeCTBAX https://m.edsoo.ru/863cf7e2
)3 Paznoo6pasue bubnuoreka [JOK
MPUPOTHBIXCOOOIIECTB https://m.eds00.1ru/863¢fb20
HckyccTBeHHBIE
c000IIIeCTBA, NX OTJIMYHE
OT MPUPOTHBIX
COOOIIIECTB
29 JlaGopatopHnast pabora 0.5 bubnuoreka [IOK
«U3yuenue ' https://m.edsoo.ru/863cfd3c
HCKYCCTBEHHBIX
COOOIIEeCTB U UX
oburarenel (Ha mpumepe
aKBapuyMa v Ip.)»
30 IIpupoanble 30HbI 3eMH, bubnuoreka [IOK
HX o0UTaTEIn https://m.edsoo.ru/863cfeea
31 Bnusinue uyenoBeka Ha bu6mmoreka [IOK
JKMBYIO IIPUPOLY https://m.edsoo.ru/863d0340
32 | T'moGanbHBIEIKOTOTHYECK bubnuorexa [JOK
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nenpooIeMbl

https://m.edso0.ru/863d0340

[Iytn
33 | coxpaHeHUsOMOIOTHIECK
oropasHooOpasus

bubmuoreka [JOK
https://m.edso00.ru/863d064c

Pe3epBHbIil ypoK.
O60061eHne 3HaHU# 1O

34 1
Marepuaiy, u3y4eHHOMY
B 5 KJtacce
OBIIEE KOJIMYECTBO 14

YACOB 110 ITPOTPAMME
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6 KJIACC

Ne KoaunuecTBovacos
n Temaypoka Be Kontpoasn MpakTuueck JMaTauzy | DJieKTpoHHBbIeH(POBHIEOOPaA3 JaTauszyude
/ er YeHus oBaTeJIbHbIEpecypChl HusApaKT
blepadoThI nepadoThI
I 0
| boranuka — Hayka o | bubmuoreka [JOK
pacTeHusx https://m.edsoo.ru/863d0af2
OO01mure npu3HaKu U
2 YPOBHH OIIZ))PaHI/I3aI_II/II/I 1 Bubmmorexa [IOK
https://m.eds00.ru/863d0c82
PacCTUTENHHOTO OpraHu3Ma
3 CropoBsie 1 | bubnuorexa [JOK
CEMEHHBIEPACTEHUSA https://m.edsoo.ru/863d0de0
PacturensHas KieTka, e
usydenue. JlabopaTopHas
4 pabota «M3yuenue | bu6mmoreka [{JOK
MUKPOCKOIIUYECKOTO https://m.edsoo.ru/863d0fde
CTPOEHHUS JIUCTa BOJHOTO
pacTeHus INOJEU»
XUMHUYECKUN COCTAB
kieTku. JlaboparopHas
5 pabota «OOHapy)KeHue 1 0.5
HEOPTaHUYECKUX U
OpraHUYECKHUX BEIECTB B
pacTeHum»
6 KusaeneareabHOCTD |
KIIETKU
7 PacturenbHbie TKaHU, UX 1 0.5 bubmuoreka [JOK



https://m.edsoo.ru/863d0af2
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¢yukun. JlaboparopHas
pabota «3yueHue
CTPOCHUS PaCTHTEIBHBIX
TKaHe# (MCIOIb30BaHue
MHUKpPOIPENapaToB)»

https://m.edsoo.ru/863d115a

Opranbl pacTeHUH.
JlaGopaTtopHnas pabota
«/3yueHue BHEIIHETO
CTPOEHHS TPABSIHUCTOTO
I[BETKOBOI'O pacTeHus (Ha

bu6mmoreka [IOK

8 KHUBBIX WIH TepOapHbIX 05 https://m.edsoo.ru/863d12ae

AK3EMILIIpax PacTeHui):
NAcTYLIbsl CYMKa, pe/ibkKa
KA, JIIOTUK €IKUI 1

JIpyTrHe pacTeHUsD»

9 KontponsHaspabora bubnuorexa LIOK
"Pacturenbubiiiopranuzm” https://m.edso0o.ru/863d197a
CtpoeHue ceMsH.

JlaboparopHnas paboTa
10 | «M3ydyenue cTpoeHus 0.5 bubnmorexa LOK
https://m.edsoo.ru/863d3cca
CEMSH OJITHOJIOJIbHBIX U
JIBY10JIbHBIX PAaCTEHUI»
Buabl kopHE# U TUTIBI
KOPHEBBIX CUCTEM.
JlaGopatopHas pabota
bubnuorexa [JOK
11 «3y4yeHue crpoeHus

KOPHEBBIX CUCTEM
(cTep>kHEBOU U
MOYKOBATO) Ha IpUMEpE

https://m.edsoo.ru/863d1402
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repOapHbIX IK3EMILISIPOB
WJIM KUBBIX PACTCHHUIA.
N3yuenuneMukpormpenapar
AKJIETOKKOPHSD)
Bunousmenenusikopuen

[To6Ger. Pa3BuTne mobdera
u3 nmouku. JlabopaTopHas
pabora «3y4eHune

bu6mmoreka [JOK
12 | cTpoeHus BereTaTUBHBIX U 0.5
https://m.eds00.ru/863d1c90
TeHepaTUBHBIX MOYEK (Ha
MpUMeEpe CUPEHU, TOTOJIS
U APYTUX PaCTECHUMN )»
Crtpoenue cTebis.
JlaGopaTtopHnas pabota
«PaccmarpuBanue
13 | MHKpPOCKOMHYECKOTO 0.5 Bubmmorexa LHOK
https://m.edsoo.ru/863d28ca
CTPOCHHUSI BETKU JIepeBa
(Ha rOTOBOM
MHUKPOIIpENapare)»
Bnemnee u BHyTpeHHee
CTPOEHHUE JIUCTA.
JlaboparopHnas pabota
14 «O3HaKOMIICHUE C 0.5 bubnunorexa LIOK
BHEIITHUM CTPOCHUEM https://m.edsoo.ru/863d1e98
JUCTHEB U
JUCTOPACIIONOXKEHHEM (Ha
KOMHATHBIX PACTCHHSIX)».
15 Bugousmenenus mooeros. 0.5 bubnunorexa LIOK

JlaGopaTtopHnas pabota

https://m.edsoo.ru/863d2¢08
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«HccnenoBanue CTpOCHUS
KOPHEBHIIA, KITyOHS,
JTYKOBHIIBI)

Crtpoenue u pazHooOpaszue
BeTKoB. JlaboparopHas

bubnunoreka LIOK

16 pabota «M3y4yenne 0.5 https://m.edso0.ru/863d3842
CTPOEHHUS LIBETKOBY
Cougerust. JTaboparopHast

17 pabora «O3HaKOMIIEHUE C 0.5 bubmmnorexa [JOK
pa3IM4YHBIMU TUIIAMU https://m.edsoo.ru/863d3842
COLIBETUI»
ITmoxel. PactipocTpanenue

18 HJIOI:[HOB u CeMI:IH Bp bubmmorexa TIOK

https://m.edsoo.ru/863d3b4e

pupoe
KonTponbnas pabota

19 "CrpoeHue u bubnuorexa IIOK
MHOrooOpasue https://m.edsoo.ru/863d3bde
MOKPBITOCEMEHHBIX "

20 OOMeH BelecTB y bubnuorexa [JOK
pacTeHui https://m.edso0.ru/863d2550

21 MuHepanpHOEIUTaHUEPAC Bubmuoreka [JOK
TeHui. Y 1o0peHus https://m.edso0o.ru/863d1b00
doTocuHTES.
[TpakTuueckas pabora

2 «Habmronenne mporecca 0.5 bubnmnoreka [JOK

BBIICTICHUS KUCIIOPOAA Ha
CBETY aKBapHUyMHBIMU
pacTeHUusAMU»

https://m.edsoo.ru/863d2028
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23

Poinpb poTocunTe32 B
HPUPOJIE U )KU3HU
YeJIoBeKa

bubmmoreka [JOK
https://m.edso0.ru/863d2028

24

Jlprxanue KopHsI.
JlaGopaTtopHnast pabota
«HM3ydenue posnn
PBIXJICHUS JUI JbIXaHUS
KOpHEI»

0.5

bubmunorexa LIOK
https://m.edsoo.ru/863d21c2

25

JIuct u crebeib Kak
0pFaHI)I ObIXaHUS

bubnmnorexa LIOK
https://m.edsoo.ru/863d2320

26

TpaHcropT BeliecTs B
pacrenun. [IpakTuueckas
pabota «BrisiBieHHE
NePEABIKEHUS BOBI U
MHUHEPaJIbHBIX BEHIECTB 10
JPEBECHUHE

0.5

bu6mmoreka [JOK
https://m.eds00.ru/863d2c08

27

Beinenenue y pacteHui.
JIucromaz

28

ITpopacTanue cemsH.
[TpakTuueckas pabora
«OrpenienieHue BCXOXKECTU
CEMSH KYJIbTYPHBIX
pacTeHUI U NIOCEB KX B
TPYHT».
«OrnpeeneHueycaoBUUNp
OpacTaHUSICEMSTH»

0.5

but6mmoreka [IOK
https://m.edsoo.ru/863d3cca

29

KontponpHas padora
"doTocuHTE3, NBIXaHUE,
TPAHCIOPT BEIIECTB U



https://m.edsoo.ru/863d2028
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BbI/IEJICHUE Y pacTeHUil"

30

Pocr u passutue
pacrenus. [Ipaktnueckas
pabora «HaGmronenue 3a
POCTOM U pa3BUTHEM
LIBETKOBOT'O PacTEHUS B
KOMHATHBIX YCJIOBHSX (Ha
npumepe Gpaconu win
HOCEBHOT'O TOPOXa)»

0.5

bubnunoreka LIOK
https://m.edsoo.ru/863d2tb4

31

Pa3MHOXeHUE pacTeHuil u
€ro 3Ha4YCHHE

32

OnbuieHue.
JIBOMHOEOIUIOAOTBOPEHUE

bu6mmoreka [JOK
https://m.edsoo.ru/863d3842

33

O06pa3oBaHUEILIONOB U
ceMsIH

bu6mmorexa [IOK
https://m.eds00.1ru/863d39¢8

34

BereraTtuBHoe
Pa3MHOKEHHE PACTEHUN.
[IpakTuueckas pabota
«OBnagenue npuémamu
BEreTaTUBHOTO
Pa3MHOKEHUS PaCTEHUN
(uepeHKOBaHHE MOOETOB,
YEepEHKOBaHUE JINCTHEB U
Jpyrue) Ha puMepe
KOMHATHBIX PaCTEHUN
(TpameckaHIus, CCHIIOMMA,
OeroHus, caHCeBbEPA U
JIPyTHE PacTeHUS)»

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/863d34d2



https://m.edsoo.ru/863d2fb4
https://m.edsoo.ru/863d3842
https://m.edsoo.ru/863d39c8
https://m.edsoo.ru/863d34d2

OBILEE KOJIMYECTBO
YACOB 110 ITPOTPAMME
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7 KIIACC

KoanuecTBouacoB
B

Jara JlaTtan3
DJIeKTPOHHBbIEH(PPOBHIEOOPa30BaTEIbHbIEPECYPC

u3y4 YYeHust
JIbHbIEP yecKuep bl

eHus dakr

Kontpo IIpakTu

N
;1 Temaypoka
1|

a00ThI a00THBI

e ™= & &

MHuoroobpasue
OPraHu3MOB U UX 1 bubnuoreka [{OK https:/m.edsoo.ru/863d4314
Kiaccuukanus

CucremaTtuka pacTeHuit 1 bubnnoreka [{OK https:/m.edsoo.ru/863d449a

Hwusmme pactenus.
OOm1ast XxapakTepuCTUKA
BOJIOPOCIIEH.
Jlaboparopnas pabota
«3yuenue crpoeHus 1 0.5 bubnnoreka [{OK https:/m.edsoo.ru/863d46a2
OJTHOKJICTOYHBIX

BOJIOpOCIIEH (Ha IpUMEpE
XJIAMUIOMOHA/IBI U
XJIOPEJUTBI)»

Husmme pacrenus.
3eseHbIe BOJOPOCIIH.
[TpakTuueckas pabora
«MsyHenue crpoetia 1 0.5 bu6mmoreka LIOK https://m.edsoo.ru/863d4832
MHOTOKJIETOYHBIX

HUTYATHIX BOJAOPOCIEH

(Ha mpuMepe CIUPOTUPHI

U YJIOTPHUKCA)»



https://m.edsoo.ru/863d4314
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https://m.edsoo.ru/863d4832

Husmme pacrenus.
Bypsie u kpacHbie
BOZIOPOCIIH

bubmuoteka [{OK https:/m.edsoo.ru/863d499a

BricimecnopoBsiepacte
HUA

bubnuotexa [{OK https:/m.edsoo.ru/863d4fc6

OO01as xapakTepucTHKa
U CTPOEHHE MXOB.
[TpakTuyeckas pabora
«3y4eHue BHEIIHETO
CTpOEHHS MXOB (Ha
MECTHBIX BHIaX)»

0.5

bubnuotexa LJOK https:/m.edsoo.ru/863d4b02

{1k pa3BUTHS MXOB.
Ponp Mx0B B ipupojie u
JIESATEIIbHOCTH YEJIOBEKA

bubmuoreka I{OK https://m.edsoo.ru/863d4e5e

OOmas
XapaKTepUCTUKANIAIOPOT
HUKOOOpa3HbIX

bubnunoreka L{OK https:/m.edsoo.ru/863d4fc6

OcoOeHHOCTH CTPOCHUS
U JKU3HEAEATEbHOCTU
IUIayHOB, XBOLLEH U
HaropOTHUKOB.
[TpakTuyeckas pabora
«3y4eHueBHEHErocTp
OCHHUSMATIOPOTHUKANINX
BOILA»

0.5

bubmuoteka I{OK https://m.edsoo.ru/863d512¢

Pa3MHoOXeHME U LUK
pa3BUTHS
NarnopoOTHUKOOOPA3HBIX.
3HaueHue

bubmuoreka I{OK https:/m.edsoo.ru/863d5282



https://m.edsoo.ru/863d499a
https://m.edsoo.ru/863d4fc6
https://m.edsoo.ru/863d4b02
https://m.edsoo.ru/863d4e5e
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ManoOpOTHUKOOOPA3HbIX B
IPUPOJE U )KU3HU
YeJI0BEKa

OO0mas xapakTepucTHKa
XBOMHBIX PACTECHUM.
[TpakTnueckas pabora
«3y4eHune BHEIIHETO
CTPOCHUS BETOK, XBOH,
HIMIIEK U CEMSH
TOJIOCEMEHHBIX PACTEHUN
(Ha mpuMepe €Jn, COCHBI
WIIN JINCTBEHHULIBI)»

0.5

bu6nmoreka LIOK https://m.edsoo.ru/863d55a2

3HaueHne XBOMHBIX
pacTeHui B IPUPOJE U
JKA3HU YEJIOBEKA

bubmuoTeka [{OK https://m.edsoo.ru/863d5714

Oco0eHHOCTH CTPOEHUS
1 )KU3HENEATEIbHOCTU
MTOKPBITOCEMEHHBIX
pactenuil. [Ipaktuueckas
pabota
«3y4eHueBHEIHEroCTp
OCHUSNOKPBITOCEMEHHBIX
pacTeHU»

0.5

bubmuoreka [{OK https://m.edsoo.ru/863d5868

Knaccudukanus u muxt
pa3BUTHSL
MMOKPBITOCCMCHHBIX
pacTeHuit

bubmuoreka L{OK https://m.edsoo.ru/863d5a02

CemeiicTBa Ki1acca
JIBYI0JTbHBIE.

0.5

bu6mmoreka [JOK
https://m.edso0.1u/863d5b88https://m.edsoo.ru/863d5dachtt
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https://m.edsoo.ru/863d5b88

[TpakTuueckas pabora
«3ydyeHune npu3HaKkoB
npeacTaBuTeNeH
CEMENCTB:
Kpecrougernsie
(KamycThsie),
Po3zouernsie (Po30BbIe)
Ha repOapHbIX U
HaTypaJIbHBIX 00pa3ax»

ps://m.eds00.1u/863d5{20https://m.edsoo.ru/863d607ehttps:
//m.edso00.ru/863d61e6

CewmelicTBa Ki1acca
JIBYI0JIbHBIE
[TpakTnueckas padbora
«/3y4yeHue npu3HaKkoB

IpeJICTaBUTENCH Bbubnuorexa [IOK

CEMEHCTB: 05 https://m.edsoo.ru/863d5b88https://m.edsoo.ru/863d5daehtt
MoOTBUIBKOBEIS ps://m.eds00.1ru/863d5{20https://m.edsoo.ru/863d607ehttps:
(boGoBrie), ITaciaéHoBsle, //m.eds00.1u/863d61e6

CJI0’)KHOLIBETHBIE

(ActpoBbie) Ha

repOapHbBIX U

HATYpaJIBHBIX 00pa3ax»

XapaKTepHbIe IPU3HAKH

CEMENCTB KJacca

OIHOJIONIBHBIE. Bu6mmorexa [{OK

[IpakTuueckas padbora 05 https://m.edso0.1u/863d5b88https://m.edsoo.ru/863dSdachtt

«3y4eHune npu3HaKkoB
IIPEACTABUTENEH
ceMmeiicTs: JInmeiHele,
3nmaku (MSTINKOBBIC) Ha

ps://m.edso0o0.1ru/863d5f20https://m.edsoo.ru/863d607ehttps:
//m.edsoo.ru/863d61e6
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repOapHbIX U
HaTypaJIbHBIX 00pa3Iax»

KynbrypHble
IIpEJICTaBUTENN
CEMEHICTB
MOKPBITOCEMEHHBIX, UX
UCIIOJIb30BaHUE
4eJIOBEKOM

bu6mmoreka LIOK https://m.edsoo.ru/863d634¢

IBOJIIOUOHHOE
pa3BUTHE PACTUTEIBLHOTO
Mupa Ha 3emiie

bu6mmoreka LIOK https://m.edsoo.ru/863d651a

OraInsl pa3BUTUSA
HAa36MHBIX PACTCHUI
OCHOBHBIX
CHUCTEMaTUYECKHUX IPYyIII

bubnnoreka [{OK https:/m.edsoo.ru/863d668¢

Pactenus u cpena
o0OMTaHuA.
DKOIOrHYeCKHre
(dakTopbl

bubmuoreka I{OK https://m.edsoo.ru/863d67ea

PacTurensHubie
coo01ecTna

bubmuoreka [{OK https://m.edsoo.ru/863d695¢

CrtpykTtypa
PacTUTEIHLHOTOCOO0IIECT
Ba

bubmuoteka [{OK https://m.edsoo.ru/863d695¢

KynerypHble pacTenus u
UX IPOUCXOK/ICHUE.
KynerypHblepacTeHusice
JIbCKOXO3AHCTBEHHBIXYTO
B10%0%1

bubmuoteka [{OK https://m.edsoo.ru/863d6cc2



https://m.edsoo.ru/863d634e
https://m.edsoo.ru/863d651a
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Pactenusaropona.
JlekopaTUBHOELIBETOBOIC
TBO

bubmuoteka [{OK https:/m.edsoo.ru/863d6e2a

OxpaHapacTUTETLHOTOM
upa

bubnuoteka L{OK https://m.edsoo.ru/863d6f88

bakrepuu - nosaepHsie
opranusmsl. OOmias
XapaKTepUCTHKA
OakTepuil.
JlaGopaTtopHnast pabota
«HM3ydenne ctpoeHus
OakTepuil (Ha TOTOBBIX
MUKpOTIpenaparax)»

0.5

bubnuoreka [{OK https:/m.edsoo.ru/863d7510

Poub Gakrepwii B
NPUPOE U )KU3HU
YeJoBeKa

bubnuoteka [{OK https:/m.edsoo.ru/863d75f0

['pu6s1. ObmIas
XapaKTepUCTHKA

bubmuoreka L{OK https://m.edsoo.ru/863d70e6

Insirmo4HbIe TPUOEHI.
[TpakTuyeckas padora
«3yuenue cTpoeHus
TUTOZIOBBIX TEJ
[UISTIOYHBIX TPUOOB (WK
W3YYCHHE TUISTTOYHBIX
rpruOOB Ha MYJISDKAX )»

0.5

bubmuoreka I{OK https://m.edsoo.ru/863d70e6

IInecHeBblE U IPOKKHU.
[TpakTuueckas pabora
«3y4yenue crpoeHus
OJIHOKJIETOYHBIX (MYKOP)

0.5

bubmuoreka I{OK https://m.edsoo.ru/863d72b2



https://m.edsoo.ru/863d6e2a
https://m.edsoo.ru/863d6f88
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¥ MHOTOKJICTOYHBIX
(TEHUITUILT) TUIECHEBBIX
rpuOoOB»

['puOBbI -mapa3uTs
pacTeHuH, )KUBOTHBIX U
YyeJioBeKa

bu6mmoreka LIOK https://m.edsoo.ru/863d72b2

JInmaiiHukH -
KOMIUIEKCHBIE

3 OpraHU3MBl.

4 | Ilpaktuueckas paboTa
«HM3ydenne ctpoeHus
JUIIATHUKOBY

0.5

bubnuoteka LHOK https:/m.edsoo0.ru/863d7460

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

6.5



https://m.edsoo.ru/863d72b2
https://m.edsoo.ru/863d7460

8 KJIACC

Ne KoanyecTBOouacos
Bc
1| Temaypoxa KouTpoasn Mpakraaeck Harau3 JyekTpoHHBbIeNM(PpPOBBIEOOpPa Jarauzyue
/ er YYeHust 30BaTe/IbHbIEPECYPCHI HusApaKT
o pIepadoThI nepadoTbl
n
| 3o010rUs1 — HAyKa O | bubnmnoreka [JOK
JKUBOTHBIX https://m.edsoo.ru/863d7744
OO01mure npu3HaKy )KUBOTHBIX.
2 MHuoroo0Opa3sue )KUBOTHOI'O 1 bubmmorexa [IOK
p https://m.edsoo.ru/863d78a2
Mupa
Ctpoenue u
3 JKU3HENEATEIIHLHOCTD 1 1 bubmmorexa [TOK
a . https://m.eds00.1u/863d7¢26
SKUBOTHOU KJIETKU
Txanu >kuBOTHBIX. Opransl U
CHUCTEMbI OPraHOB KUBOTHBIX.
JlaGopaTtopHnas pabota
4 «UccnenoBanue mo 1 0.5 bubmmorera [TOK
8 A ' https://m.edso0.ru/863d7d98
MHUKPOCKOIIOM T'OTOBBIX
MHUKPOIPENapaToB KJIETOK U
TKaHel >KUBOTHBIX»
Onopa u IBHKEHUE
>)KUBOTHBIX. [IpakTHueckas
5 abota «O3HaKOMIIEHHE C 1 0.5 bubmmorexa IOK
P ' https://m.eds0o0.ru/863d7fle
OopraHaMu ONOpHI U
JIBUKEHUS Y 5KUBOTHBIX)
6 [Iuranue u numeBapeHue y 1 bubnuorexa [JOK

MPOCTEHIINX U

https://m.edsoo.ru/863d809a



https://m.edsoo.ru/863d7744
https://m.edsoo.ru/863d78a2
https://m.edsoo.ru/863d7c26
https://m.edsoo.ru/863d7d98
https://m.edsoo.ru/863d7f1e
https://m.edsoo.ru/863d809a

0€eCII03BOHOYHBIX JKUBOTHBIX

[Turanue u nuIEeBapeHue y
IIO3BOHOYHBIX XMBOTHBIX.
[TpakTnueckas padbora

bu6mmoreka [JOK

! «M3yuenue crnocobos 05 https://m.edsoo.ru/863d82ca
MOTJIOUICHUSI UL Y
KUBOTHBIX»

JIpIXxaHue KUBOTHBIX.

g [TpakTnueckas padbora 0.5 bubnuorexa [IOK
«M3yuenue crnocobos https://m.edsoo.ru/863d84fa
JBIXaHUS Y KUBOTHBIX)»

TpaHcnopt BewecTB y
0eCro3BOHOYHBIX KUBOTHBIX.

9 [TpakTnueckas pabora 0.5 bubnuorexa [IOK
«O3HaKoMIIEHHE C cCUCTEMaMu https://m.edsoo.ru/863d86c6
OpraHoOB TPAHCIIOPTa BEIIECTB
Y JKUBOTHBIX»

10 KpoBooOpamienue y bubnuoreka [IOK
[M03BOHOYHBIX)KUBOTHBIX https://m.edsoo0.ru/863d8856

11 Brinenenue y )KMBOTHBIX bubnnorexa [IOK

https://m.edso00.ru/863d89d2
IToxpoBbI TE€NA Y KUBOTHBIX.

12 [TpakTuueckas pabora 0.5 bubnuoreka [IOK
«/3y4eHune oKpoBOB Tea y https://m.edsoo.ru/863d8d74
JKUBOTHBIX»

Koopaunauus u perynsauus
13 )KI/I3E§IICH:6HLHOI():TI/IY}/ ’ bubnmorexa IOK
https://m.edsoo.ru/863d8f%a
YKUBOTHBIX
14 | PazmpaxumocTh u bu6mmoreka [IOK



https://m.edsoo.ru/863d82ca
https://m.edsoo.ru/863d84fa
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INOBECACHUC)KHUBOTHBIX

https://m.eds00.1ru/863d9260

DopMBI pa3MHOKEHUS
JKUBOTHBIX. [IpakTrueckas

. bubnuorexa [IOK

15| pabora «Crpoenne sifua 0.5 httns://m.edsof)_.[ru/863d93b4
pa3BUTHE 3apOJIbIIIA TULIBI
(KypuLBI)»

16 | Poct u pa3BUTHEKUBOTHBIX Bubmmorexa LIOK

https://m.edsoo0.ru/863d93b4

17 OCHOBHBIECHCTEMATHYECKUEK bubmuoreka [JOK
aTEerOpUNKUBOTHBIX https://m.edsoo0.ru/863d9526
OO01as xapakTepucTHKa
npocreimux. JlabopatopHas
pabota «VccnenoBanue

18 | crpoenus undyzopun- 0.5 Bubmmorexa LIOK

https://m.edsoo.1u/863d974c
Ty(enbKu 1 HabIIoICHNE 32
€€ mepeIBUKECHUEM.
N3yueHnexemMoTakcuca»

19 KrytukoHocus! u bubnuoreka [IOK
Nudyszopun https://m.edsoo.ru/863d974c
MHoroob6pa3ue npocTenImX.
3HayeHue npocTeimux B

20 IIPUPOJE U )KU3HU YEIIOBEKA. 0.5 bubnuoreka [IOK
JlaGopatopnasipabota«MHOTro https://m.edsoo0.ru/863d974c
00pa3zuenpocTenImx
(HaroToBBIXIIpenapaTax)»

OO011as xapakTepuCcTHKa
21 KUIIEYHOMNOJIOCTHBIX. 0.5 bubnuoreka [{OK

[TpakTuyeckas pabora
«HccnenoBaHue CTpOCHUS

https://m.edso0.ru/863d9a30
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IIPECHOBOTHOM THJIPBI U €€
nepeaABHKEHMs (IIKOIbHBIIHI
aKBapUYyM )»

MHuoroo6pasue
KHIICYHOITOJOCTHBIX.
3HaveHHE
KHAIICYHOITOJIOCTHBIX B
NPUPOJIC Y )KU3HU YEJIOBEKA.

bu6mmoreka [{OK

22 [TpakTrueckas pabota 0.5 https://m.edsoo.ru/863d9ba2
«HccnenoBanue nutanus
TUAPBI JadHUSMU U
HUKJI0TIaMU (ITKOJIbHBIN
aKBapuyMm)»
bubmuoreka [JOK
23 | Hepsn. Ihiockuetepen https://m.eds00.ru/863d9d50
[Tapazutnueckue miockue
yepBu. JlabopaTopHas pabora
«3yuenue npucnocobieHui
24 | mnapa3uTUYECKHUX YepBeH K 0.5 Bubmmorexa LIOK
https://m.edsoo.ru/863da070
napasutu3My (Ha TOTOBBIX
BIIQXKHBIX U
MUKpOIIpenaparax)»
bu6mmorexa [JOK
25 Kpyraeietepen https://m.edsoo.ru/863d9efe
Konpuatsle yepBu.
[TpakTnueckas pabora
26 | «HccnenoBanue BHYTPEHHETO 0.5 bubmorexa HOK

CTPOCHHA NOKACBOTO UCPBS
(Ha I'OTOBOM BJIaXXHOM

https://m.edsoo.ru/863d9efe



https://m.edsoo.ru/863d9ba2
https://m.edsoo.ru/863d9d50
https://m.edsoo.ru/863da070
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npernapare u

MHUKPOIIpEnapare)»
OOmmas
27 XapaKTePUCTUKAYICHUCTOHOT bubmorera [IOK
P P https://m.edsoo.ru/863da3c2
ux
Pakoo6paznbie. OcobeHHOCTH
28 | crpoers i bu6mmoreka [JOK
p https://m.edsoo.ru/863das3e
KH3HEACATCILHOCTH
[TaykooOpasHbie.
bu6mmoreka [JOK
29 | Oco0OeHHOCTH CTPOCHHUS H
https://m.edsoo.ru/863da6abd
JKH3HEACATCILHOCTH
Hacexomsre. OcoOeHHOCTH
CTPOCHHUS 1
JKU3HEICATCIIbHOCTH.
[TpakTrueckas pabora
30 «HccnenoBanyue BHEIIHETO 0.5 bubmmorexa IOK
' https://m.edsoo.ru/863da89a
CTPOEHHUSI HACEKOMOTO (Ha
IIPUMEPE MAMCKOI0 KyKa WU
JIPYTHX KPYITHBIX
HACEKOMBIX-BpEUTENEH )»
HacexoMele ¢ HEIOJIHBIM
MpEBpaIICHUEM.
ITpakTnueckas padbora
31 «O3HaKOMIICHHE C 0.5 bubmorexa HOK
’ https://m.edsoo.ru/863da89a
Pa3TUYHBIMHU THIIAMHU
pa3BUTHS HACEKOMBIX (Ha
IpUMEPE KOJITIEKITHM )»
1 HacexomMmsle ¢ bu6mmoreka [JOK

IMOJIHBIMITPEBPALICHUEM

https://m.edsoo.ru/863da89a
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OO61mas xapakTepucTHKa
MOJUTIOCKOB. [IpakTuyeckas
pabota «VccnenoBanue
BHEIIHET0 CTPOCHUS PAKOBHH

bu6mmoreka [IOK

33 0.5
MPECHOBOIHBIX U MOPCKHUX https://m.edsoo.ru/863dab7e
MOJITFOCKOB (pPaKOBHUHBI
0e33y0Ku, MepIOBHIIbI,
MPYJI0BUKA, KATYIIKH U JIP.)»
MHuoroo6pasue MOJIITIOCKOB.
34 | 3HaueHHEe MOJUIIOCKOB B Bubmmorexa [IOK
https://m.edsoo.ru/863dacd2
MPUPOJIE U )KU3HU YeJIOBEKa
Ob6mas
35 | XapakTepUCTUKaXOPAOBBIXKHU brbmmorexa [TOK
P p PA https://m.edsoo.ru/863dae44
BOTHBIX
OOGm1as XxapakTepucTuka poio.
[TpakTnueckas pabora
«HccnenoBanye BHENTHETO
. bubnuorexa [JOK
36 | cTpoeHUs U 0COOEHHOCTEH 0.5
https://m.eds00.ru/863db010
nepeBUKEHUS phIObI (Ha
pUMepe KUBOH PHIOBI B
OaHKe ¢ BOAOH)»
Oco0eHHOCTH BHYTPEHHETO
CTPOEHHS U MPOLIECCOB
YKU3ZHEJESTENIbHOCTH PBIO.
37 JlaGoparopHas pabota 0.5 bubnuoreka [IOK

«HccnenoBanue BHYTPEHHETO
CTpPOEHHUsI phIObI (Ha MpUMepe
TOTOBOTO BJIAYKHOTO
npernapara)»

https://m.eds00.ru/863db010
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bu6mmoreka [{OK

38 X 0
PAMICBRIC H KOCTHRICPRIDH! https://m.edsoo.ru/863db16e
MHuoroo6pasue poIO.
39 | 3naueHue pwIO B IPUPOJE U bubmorexa HOK
p PHpOA https://m.edsoo.ru/863db2ea
JKU3HH YeJIoBEKa
OOGmmas
40 | xapaKTepHCTUKa3€MHOBO/IHBI bubmoreia HOK
PaIep A https://m.edsoo.ru/863db6be
X
Oco0GeHHOCTH BHYTPEHHETO
4] | CTPOCHHS H NPOLECCOB bubnmoreka [JOK
JKU3HEAEATEIbHOCTH https://m.edsoo.ru/863db6be
36MHOBO/THBIX.
MHoroo6pasue 3eMHOBOIHBIX
4y | W HX OXpaHa. 3HaueHue bubnuoreka [IOK
3€MHOBO/JIHBIX B IIPUPOJE U https://m.edsoo.ru/863dbala
JKU3HU YeJI0BeKa
OO6mas
43 | xa L:KTC WCTHUKAIPECMBIKAIO bubmorexa HOK
P p P https://m.edso00.ru/863dbb78
X CS
Oco0eHHOCTH BHYTPEHHETO
44 CTPOEHUS U MPOLIECCOB bubnuoreka [IOK
KHU3HEACATCIBHOCTH https://m.edsoo.ru/863dbcc2
MPECMBIKAIOIIUXCS
MHuoroobpasue
MIPECMBIKAIOIINUXCS U UX
45 | oxpaHa. 3HaueHHUE bubmorexa OK
pand. https://m.edsoo.ru/863dbef2
MIPECMBIKAIOIIUXCS B IPUPOJIE
Y KW3HU YeJIoBeKa
46 | OO0mas xapaKTepucTUKa 0.5 bu6mmoreka [IOK
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ntull. [Ipaktuyeckas pabora
«HccnenoBanye BHENIHETO
CTPOEHUS U NIEPbEBOTO
HOKpOBa NTHIL (Ha IpUMepe
yyyesa NTULl 1 Habopa
HepbeB: KOHTYPHBIX,
IIyXOBBIX U ITyXa)»

https://m.edsoo.ru/863dclea

Oco0eHHOCTH CTPOCHUS U
MIPOIIECCOB
JKU3HEAESITEIIbHOCTU MITHULL.

bu6mmorexa [JOK

47 | Hpaxruseckas padora 05 https://m.eds00.ru/863dc352
«Hccnenosanue
0COOCHHOCTEH CKeneTa
IITHULIBDY

43 [ToBenenue nruil. Ce30HHBIE bubmuoreka [JOK
SIBJICHUS B ’KU3HU ITHILL https://m.edso00.ru/863dc62¢

49 3HavyeHHEe NTHIL] B IPUPOJE U bubnuorexa [JOK
JKW3HU YEJIOBEKA https://m.edsoo.ru/863dc8a2

50 S})GGI;I;H;;SEETGPHCTHM B bubnuorexa [IOK

https://m.edsoo.ru/863dca3c
MJICKOITUTAIOIIHNX
Oco0eHHOCTH CTPOEHUS
MJICKOITHUTAOIIIHX.

5] [TpakTnueckas pabora 0.5 bub6nuorexa [IOK
«HccnenoBanue https://m.edsoo.ru/863dca3c
0COOCHHOCTEH CKeneTa
MJICKOTTUTAIOIIINX)

5 ITpoueccel 0.5 bubnuoreka [IOK

KHN3HCACATCIIBHOCTH

https://m.edsoo.ru/863dccda
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MJIEKOTTUTAOIIUX.
[TpakTrueckas pabota
«Hccnenoanue
0COOCHHOCTEH 3yOHOI
CUCTEMBbI MIIEKOITUTAIOLIIX)

HOBGI[CHI/I@ MIJICKOIIMTAIOIIUX.

53 | Pa3MmHOXeHHUE U pa3BUTHE bubmorexa HOK
https://m.edsoo.ru/863dce9c
MJICKOTTUTAIOIIUX

54 MHoroo0Opa3neMIeKonuTa bubnuorexa [IOK
X https://m.edsoo.ru/863dd374

55 3HayeHUe MIJICKOMTUTAIOIIUX B bubmuorexa [JOK
MPHUPOJE U XKU3HU YEJIOBEKA https://m.edsoo.ru/863dd4e6

56 O06o0maromuii ypok 1mo Teme
«ITo3BOHOYHBIE JKUBOTHBIC

57 DBOJIIOIIMOHHOE Pa3BUTHE bubnmnorexa [JOK
’KUBOTHOTO MHpa Ha 3emiie https://m.edsoo.ru/863dd8ba
[TaneonTonorus — Hayka o
JIPEBHUX OOUTATENAX 3EMITH.

58 [TpakTuyeckas pabora 0.5 bubnuoreka [IOK
«HccnenoBanne HCKOIIaeMbBIX https://m.edsoo.ru/863dda2¢
OCTaTKOB BBIMEPIIIHNX
JKUBOTHBIX)»

59 OCHOBHBIE ATaIbI IBOTIOLIMHI bubnuorexa [[OK
0€CI03BOHOYHBIX )KMBOTHBIX https://m.edsoo.ru/863ddb94

60 OCHOBHBIE 3Tanbl YBOITIOLUN bubnuorexa [JOK
IMO3BOHOYHBIX KUBOTHBIX https://m.eds00.ru/863ddd60

61 JKvBOTHBIE U cperaoOuTaHMs bubmmorexa LOK

https://m.edsoo.ru/863de058
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HOHy.HHHI/II/I KHUBOTHBIX, HX

2 XapakTepucTukH. [Inmesbie 1 bubnuoreka [JOK
CBS3U B IPUPOJTHOM https://m.edsoo.ru/863delca
€c0001IEeCTBE
63 KuBOTHBIN MUP MPUPOIHBIX | bubnuorexa [IOK
30H 3emMn https://m.edso0.ru/863de6c0
64 BosneiicTBue uenoBeka Ha 1 bubmuoreka [JOK
JKMBOTHBIX B IIPUPOLE https://m.edsoo.ru/863de846
65 CenbCKOX03511ICTBEHHBIE)KUBO 1 bubnuorexa [JOK
THBIE https://m.edsoo.ru/863de9a4
66 KupoTHble B ropoae. Mepbl | bubnuorexa [IOK
COXpaHEHUs )KUBOTHOTO MHUpPa https://m.edsoo.ru/863dec7e
Pe3epBHbIii ypOK.
O06006mmanmuil ypok o Teme
67 | «Ctpoenue u 1
JKU3HEIESITEIIbHOCTh
OpraHu3Ma >KHBOTHOTO»
Pe3epBHbIii ypOK.
68 O06006mmanmuil ypok 1o Teme 1
«CucremMaTuyeckue Tpymnbl
JKUBOTHBIX»
OBUIEE KOJIMYECTBO YACOB 68 115

[10 ITIPOT'PAMME
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YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30OBATEJLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI VYEHUKA

* buonorus: 5-i kinacc: 6a30BbIi ypoBeHb: yueOHUK, 5 kiacc/ [laceunuk B. B.,
Cywmaroxun C. B., I'anontok 3.1, [IIBenoB I'.I'.; nox pen Ilaceunnka B. B.,
AxtonepHoe o6miectBo «M3narensctBo «IIpocBemienue

* buonorus: 6-i knacc: 6a30BbIi ypoBeHb: yueOHUK, 6 kinacc/ [laceunuk B.
B., Cymartoxun C. B., I'anontok 3.1"., [lIsenoB I'.I".; mox penakiueit
[Taceunuka B. B., Akunonepnoe o0mectBo «M3natenserBo «IIpocBemenne»
* buonorus, 7 knacc/ [laceunuk B.B., Cymaroxun C.B., Kanunosa I'.C.; non
penakmueit [laceunnka B.B., AkiimonepHoe obuiectBo «M3aaTenbcTBO
«IIpocBenienne»

* buonorus, 8 knacc/ I[laceunnk B.B., Kamenckuii A.A., [lIBenos I'.I".; mox
penakuuei [laceunnka B.B., AkimonepHoe obuiectBo «M3aaTenscTBoO

«IIpocBemienne»

METOANYECKHUE MATEPHUAJIBI 1JIAA YYUUTEJIA

buonorusi: 5—9-e kinaccel: 6a30BbIi YPOBEHB : METOIMYECKOE MTOCOOUE K
npeaMeTHon auHnn «JIuaus xxu3an» / B. B. ITaceunuk. — Mockaa :
[Ipocsemenne, 2022. — 186 c.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPChHI CETU
NHTEPHET

https://lesson.edu.ru/catalog
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[Iporpamma no GuoOTMH HAa YPOBHE OCHOBHOTO OOIIEr0 00pa30BaHUs COCTaBJIe€HA HA OCHOBE TpeOOBaHUM K pe3ysbTaTram
OCBOEHHUS OCHOBHOM 00pa30BaTelIbHOM MpOrpaMMbl OCHOBHOTO 0011ero odpaszoBanus, npeacraBieHHbix B @I'OC OO0, a takxe
benepanbHOI paboyeii MporpaMMbl BOCITUTAHUS.

[Iporpamma 1o Owuosoruu HampaBieHa Ha (GOPMHUPOBAHHWE €CTECTBEHHO-HAYYHOW TPaMOTHOCTH OOYy4YaloIMXCi U
OpraHu3allii0 M3Y4YeHUsi OWOJIOTMM Ha JEeATEIbHOCTHOW OCHOBe. B mporpamme mo OMOJOTUM YYUTHIBAIOTCS BO3MOXKHOCTHU
yueOHoro npeamera B peanuzanuu Tpedoannii GI'OC OOO kK miaHupyeMbIM JIMYHOCTHBIM M METANpPEIMETHBIM Pe3yJIbTaTaM
00yUeHHUsI, a TaKXKE peaau3alusi MEKIPEIMETHBIX CBSI3€M €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MPEIMETOB HAa YPOBHE OCHOBHOTO
obmero oOpa3oBaHus.

B nporpamme o 61on0ruu onpeaensroTcss OCHOBHBIE IEJIM U3y4YeHHsI OMOJIOTUH Ha YPOBHE OCHOBHOTO 00111eT0 00pa30BaHus,
IJIaHUPYEMBbIE PE3yJIbTaThl OCBOCHUS MPOrpaMMBbI MO OMOJIOTHU: JIMYHOCTHBIE, METaNpeIMeTHbIe, MpeaMeTHbIe. [IpeameTHbie
MJIaHUPYEMBbIE PE3yJIbTaThl JIaHbI JUISI KaXKJI0TO ro/ia U3y4eHUs: OMOJIOTHH.

buonorus pazBuBaeT nmpeacTaBiICHUS O TO3HABAEMOCTH KUBOU MPUPOJIBI U METOIaX €€ MO3HAHMS, T03BOJISIET CHOPMHUPOBATH
CUCTEMY HAayUYHBIX 3HAHUM O XKUBBIX CUCTEMAX, YMEHHUS UX MOJTy4aTh, HPUCBAUBATH U IPUMEHSTH B )KU3HEHHBIX CUTYyaIUsX.

buonoruyeckas nmoAroToBka o0ecrnevyrnBaeT MoHUMaHue 00yJarouMMUCs HAyYHbIX IPUHIIUIIOB YeJIOBEUECKON A TENbHOCTH
B MIPUPOJIE, 3aKIIAbIBAET OCHOBBI 3KOJIOTMUECKOU KYJIbTYPHbI, 310POBOr0 00pa3a *HU3HH.

®opMUpOBaHUE COAEpPKaHUS ydeOHOro npeamera «bHOoIorus» OoCylecTBIEHO Yepe3 CpaBHEHHE AJIEMEHTOB COAEPKAHUS
Kypca OMOJIOTHH OCHOBHOM IIKOJIBI IPUMEPHON 00pa30BaTEIbHONW POrPpaMMbI (TI0 KOHIIEHTPUUECKOUW cucTteMe) u (henepaibHON
00pa3oBaTeNbHON MPOrpaMMBbl JIJIsi OMPEACNICHUsS HEIOCTAIONIEr0 COJEPKAHMS U €ro BKIIOUEHHS B pabodyro mporpammy IO
npeaMeTy I U3yd4eHus B 9 Kiacce.

[Hensamu nzyyeHust OMOJOTUM HAa YPOBHE OCHOBHOT'O OOIIEr0 0Opa30BaHUs SBIISIIOTCS:

(dopMupoBaHUEe CUCTEMbI 3HAHUN O MPU3HAKaX M Mpoleccax KU3HEeAEATeIbHOCTH OMOIOTHYECKUX CUCTEM Pa3HOTO yPOBHS
OpraHu3alluy;

dbopMHUpOBaHUE CHUCTEMBbI 3HAHUNU 00 OCOOCHHOCTAX CTPOCHHUS, KU3HENEATEIbHOCTH OpraHu3Ma 4YeJlIOBEKa, YCIOBHUSIX
COXpaHEHUs €ro 3/10POBbS;



dbopMupoBaHE YMEHUN MPUMEHSTh METOJIbI OMOJIOTUYECKOW HAYKH JIUII M3yUYeHUS] OMOJOTUYECKUX CHUCTEM, B TOM UHUCIIE
OpraHu3Ma 4YeJIOBeKa;

dbopMHUpOBaHNE YMEHUN MCTIOIB30BaTh HH(OPMAITHUIO O COBPEMEHHBIX JIOCTHKCHUSAX B 00JIaCTH OMOJIOTHH JIJIs1 OOBSICHCHUS
IIPOIIECCOB U SBJICHUN KUBOW IPHUPOIBI U )KU3HEIEATEILHOCTH COOCTBEHHOTO OpraHU3Ma,

dbopMupoBaHUE YMEHUN OOBICHATH POJIb OWOJIOTHH B MPAKTHYECKOW NESITEIBHOCTH JIIOJEH, 3HaUYeHHWE OMOJIOTHYECKOTO
pa3Ho00pasus [Jisi coXpaHeHus 6uocdepsl, TOCIEACTBUS NEATEILHOCTH YeJI0BEKa B IPUPO/IE;

dbopMHUpOBaHKE HKOJIOTHYECKOMN KYJIbTYPHI B LIEISIX COXpaHEHUsI COOCTBEHHOTO 3JI0POBhSI M OXPaHbl OKPY>KAIOIIECH Cpe/Ibl.

JlocTkeHue 1eseit mporpaMmMbl 1o OMOIOTHU 00eCIIeYnBaeTCs PEIICHUEM CIICTYIONTUX 3a1a4:

npuoOpeTeHNe OOyYAIOIIMMKCS 3HAHWK O JKUBOW TIPUPOJE, 3aKOHOMEPHOCTSX CTPOCHHWS, >KU3HEACATEIBPHOCTH U
cpenooOpasyromel poJii OPraHu3MOB, YEJIOBEKE KaK OMOCOIMAIFHOM CYIIIECTBE, O POJIM OMOJIOTHYECKOM HAYKH B MPAKTHYECKON
JICITEIbHOCTH JIIOJICH;

OBJIAJICHUE YMEHUSMHU IMPOBOJUTH HCCIEAOBAHUS C MCIOJIB30BAHHEM OHMOJIOTMYECKOTO 000pYyIOBaHUS M HAONIOJCHHS 32
COCTOSIHHEM COOCTBEHHOTO OpTraHU3Ma;

OCBOCHHE TPUEMOB pabOTHl ¢ OMoJOTMUYECKOW WHGOpPMAIME, B TOM YHCJIE O COBPEMEHHBIX JOCTHKEHHUSX B 00JIacTH
Oouomnoruu, e€ aHaIN3 U KPUTHIECKOE OLICHUBAHUE;

BOCITUTAHUE OMOJIOTMYECKH U HKOJOTHYECKHM TPaMOTHOM JIMYHOCTH, FOTOBOM K COXPaHEHHUIO COOCTBEHHOTO 3/I0POBBS U
OXPaHbI OKPYKAKOIIEN CPEIBI.

OO0m1ee YnciIo YacoB, OTBEJICHHBIX ISl U3y4YeHus Ouosoruu B 9 kinacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipenyaraemslil B mporpaMMe 1mo OMOJIOTUH TTEPEUYCHB JIA0OPATOPHBIX M MPAKTHYECKUX PA0OT SBIISIETCS PEKOMEHIATEeIbHBIM,
YUUTEIb JIETIAeT BHIOOP MPOBEJCHUS Ta0OPATOPHBIX PAOOT U OMBITOB C YYETOM MHAMBUIYAIBHBIX OCOOEHHOCTEHW 00yJaronmxcs,
CIIMCKA SKCIIEPUMEHTAJIbHBIX 3aJaHU, MpeJIaraéMbIX B paMKaXx OCHOBHOT'O TOCY/IapCTBEHHOI'0 AK3aMeHa M0 OUOJIOTHH.



COJEP XAHME OBYYEHUA

9 kJiacce
1. MeTtoabl u3y4eHHs KMBOW NPUPOALI (2 1)

Hayunbie MeTonbl M3y4YeHHs >KMBON NPUPOIBI: HAOIIOJEHUE, SKCIEPUMEHT, OMHCaHWEe, M3MEpPEHHue, Kiaccuuxarus.
[IpaBuna paGoThI ¢ yBETHUUTETLHBIMU TPUOOPAMH.

Meron onucanusi B Ouosioruu (HarJIsiAHBIN, CIIOBECHBIN, cXxeMaTudeckuil). Meton usmepenusi (MHCTPYMEHTBI U3MEPEHUS ).
HabGnronenue u 3kCnepuMeHT Kak BeAylIUE METO bl OUOJIOTHH.

I'mnoresa, Moaenp, TEOPHS], UX 3HAYEHUE U UCIIOJIb30BAHNE B MIOBCEIHEBHON KU3HU.

2. MecTo Kypca B CHCTeMe eCTeCTBeHHO-HAYYHbIX JUCHUIIMH (4 1)

3HaueHue npeaMeTa Uit IOHMMaHUs €IMHCTBA BCET0 )KMBOI'O M B3aMMO3aBUCUMOCTH BCexX yacTel Onocdepsl 3emiin. Y poBHU
OpraHu3alyy >KU3HU: MOJIEKYJISIPHO-T€HETUYECKUM, KIIETOYHBIM, TKAHEBBIM, OpPraHHbIM, OPraHU3MEHHBIM, IOIYJISLMOHHO-
BUJIOBOM, OMOreoneHoTudeckuii u OuocdepHblid. EAMHCTBO XMMHUYECKOrO COCTaBa >KUBOW MAaTE€pUH; OCHOBHBIE TI'PYMIIbI
XUMHUYECKUX 3JIEMEHTOB U MOJIEKYJI, 00pa3yrollre )KUBO€E BelecTBO Ornocdepnl. KiileTouHoe cTpoeHne OpraHu3MoB, HACEISIFOITUX
3emmio. OOMEH BEIIECTB M CaMOpPErysisilus B Ouonorunueckux cucremax. (CaMOBOCHpPOHM3BEICHHE;, HACIEICTBEHHOCTh U
M3MEHUYMBOCTh KaK OCHOBA CYIIIECTBOBAaHMS KUBOU MaTepuu. Poct u pazsutue. Pazapaxkumocts; hopmbl n30UpaTeIbHON peakiiuu



OpPraHU3MOB Ha BHEIIHHUE BO3JCHCTBUSA. PUTMUYHOCTH MPOIECCOB KUZHEACSITEIbHOCTH; OMOJIOTMUYECKHE PUTMbI U UX 3HAUYEHUE.
JIMCKPETHOCTb ’KHBOTO BEIIECTBA M B3aMMOOTHOLIEHMSI YACTH U 1I€JIOT0 B OMOCUCTEMaX. DHEPrO3aBUCUMOCTh KUBBIX OPraHU3MOB;
dopmbl moTpebdiienust sHepruu. LlapcTBa KMBOM MPUPOJBI; KpaTKash XapaKTepUCTUKA €CTECTBEHHOW CUCTEMBbI Kilaccu(uKauuu
KUBBIX OpraHu3mMoB. BunoBoe pazHooOpasue. buosornueckue Hayku. Ponap 6uonoruu B pOopMUpPOBAHUU €CTECTBEHHO-HAYYHOM
KapTuHbl MUpa. OCHOBHBIE MPU3HAKHU KUBOTO. YPOBHM OpPraHHU3alUU KUBOU NpHUpoAbl. MICTOUHMKM OMOJIOTMYECKHUX 3HAHUU.
[Touck nHpOpMAIMH C UCIIOJIB30BAHUEM PA3IUYHBIX HICTOYHUKOB (HAyYHO-TIOMYJISIpHAs TUTEpaTypa, CIpaBOUYHUKH, IHTEpHET)
3. Ctpoenue u pyHKIUM KJIETOK (5 1)

[Ipokapuotuueckue kiaeTku: ¢opma U pazMepsl. LluTomnasma OakrepuanbHOW kiaeTkd. OpraHuzanus MmeTadboau3Ma y
npokapuoT. I'eneTnueckuii anmnapat 6akrepuil. CnopooOpa3zoBanue. PasmHoxeHne. MecTo U poJib MPOKapuoT B OMOLEHO3aX.

Oykapuorudeckas kierka. L{uromnnasma sykapuotndeckonkieTku. OpraHeibl UTOIIIa3Mbl, UX CTPYKTypa U (QyHKLIUU.

[uTockener. BkitoueHus 1 ux pojb B MeTabonu3me KieTok. KinetouHoe aapo — HEeHTp yHpaBieHUs )KU3HEAEATEIbHOCThIO
KiIeTKU. CTpyKTypbl KJIETOUHOTO sifipa: siiepHasi 000J04YKa, XpOMATUH (T€TEPOXPOMATHH), SAPBIIIKO. OCOOEHHOCTH CTPOEHUS
pacTuTeNnbHOU KiIeTKH. [lenenue kiaeTok. KieTku B MHOIOKJIIETOYHOM OpraHu3Me.

[Tonste o nuddepeHUpPOBKE KIETOK MHOTOKJIETOYHOTO Opranm3mMa. MUTOTHYECKUH IUKI: MHTEepdasa, peayIuuKanus
JIHK; MuT03, pa3pl MUTOTHYECKOTO ACICHUS 1 MTPEOOpa30BaHUSI XPOMOCOM.

buosnornueckuii cMpIca M 3HaueHHE MUTO3a (OECHojoe pa3MHOKEHHUE, POCT, BOCHOJHEHHE KIETOYHBIX IOTEPh B
(U3HOIOTUYECKUX U TATOJOTUYECKUX YCIOBUSX).

Kierounast Teopusi CTpoeHUs: OpraHU3MOB.

Jlabopamopnvie u npakmuyeckue pabomul

H3yuenue knemok baxmepuil, pacmenuil U HCUBOMHBIX HA 20MOBLIX MUKPOnpenapamax ™,
4. OOMeH BewiecTB B KJIeTKe U npeo0pasoBanue dHeprun (3 4)

OOmeH BemiecTB U MpeoOdpa3oBaHuE IHEPTUU B KIIETKE.
TpaHCIOPT BemiecTB yepe3 KiIeTouHyro MemOpany. [InHo- u daroruTo3. BHyTpuKIeTOYHOE MUIIIEBapEHNE U HAKOTUICHHE
SHEPTUU; PACIICTUICHHE TJTFOKO3bl. bBHOCHHTE3 OEIKOB, )KHPOB U YTIIECBOIOB B KIICTKE.

5. IIpouecchl npoucxoasinme B KieTke (5 4)



Onopa u asuxenue. [lenenue kinetku Muto3s, Mmenos.

6. KueTounble 1 HeKJIeTOYHBbIEe GOPMBI KU3HHU (3 1)
BuyTtpennsis cpenia opraHuzma, KJIETOYHBIE U HEKJIETOUHbIE (POPMBI )KU3HU, BUPYCHI, BUPYCHBIE 3a00eBaHusl. OIHOKJIETOYHBIE U
MHOT'OKJIETOUYHbIE OPTaHU3MBI.

7. XuMuYecKasi Opranu3anm KieTtku (4 1)

DNEeMEHTHBIM COCTaB KJICTKH. PaCHpOCTpaHGHHOCTB OJICMCHTOB, X BKJIaJd B 06p330BaHI/IC YKMBOU MAaTCpun " 00BEKTOB
HE)KUBOU IMPpUPOJLI. MaKpOBHGMeHTBI, MHUKPOJ3JICMCHTBI; UX BKJI4aJ B O6pa3OBaHI/IC HCOPraHNYCCKUX U OPraHNYCCKUX MOJICKYJI
ZKHNBOI'O BCIICCTBA. HeOpFaHI/I‘-IeCKI/Ie MOJICKYJIBI J)KMBOI'O BCIICCTBA. Boz[a; ee XMMHUYECKHE CBOMCTBA U OMOJIOrnyecKas POJIb. Conn

HCOPraHM4CCKMUX KHUCJIOT, UX BKJIad B obecrieueHue MMpOoUCCCOB KUBHCACATCIILHOCTU U MOAACPKAHUE TOMCOCTAa3a.

Poiib xaTHOHOB M aHHWOHOB B 0OOCCIICYCHUU IMpoHcCCOB KUBHCACATCIIBHOCTHU. OcMOC UM OCMOTHYECKOE JaBJICHUC,

OCMOTHYCCKOC IMMOCTYINICHUE MOJICKYJ B KIICTKY. OpI‘aHI/I‘ICCKI/Ie MOJICKYJIBI.

buonornyeckue moaumepsl — O€NKH; MX CTPYKTypHasi opranuzanusa. OyHKIMM OETKOBBIX MOJEKYJ. YTIEBOIbI, UX

CTpOEHHE U OroJoruyeckas posib. JKUpbl — OCHOBHOM CTPYKTYPHBIi

KOMITIOHCHT KJICTOYHBIX M€M6paH U UCTOYHUK SHCPIHUMU. I[HK — MOJICKYJbI HACJICACTBCHHOCTHU. PC,Z[YHJ'II/IKB.HI/IH I[HK, nepecaada

HaCHeHCTBeHHOﬁ I/IH(l)OpMaHI/II/I N3 IIOKOJICHHUA B IIOKOJICHHC.

[lepenaua nHacnencTBeHHOM HH(oOpManuu u3 sAapa B uurorasMmy; tpanckpumnuus. PHK, ee ctpykrypa m Qynkuum.

NHudopmanmoHHsle, TpaHCIOPTHBIE, pubocoManbHbie PHK.



JlemoHcTpanus

OOBbeMHbIE MOJIENT CTPYKTYPHON OpraHU3ali OMOJIOTHYECKUX MOJUMEPOB — OEJKOB U HYKJICMHOBBIX KHUCIIOT, UX CPAaBHEHHE C

MOZEJISIMUA UCKYCCTBEHHBIX MTOJIMMEPOB (HAIIpUMEP, NOJIUBUHUIXJIOPUIA).
8. Ilpu3Haku KMBBIX OPraHu3MoB (6 4)

Heixanue. Poct u pa3Butue opranu3moB. PasmHokeHue. becnosnoe u monoBoe pasmHoxxkeHue. HabGop xpomocom. IlosoBbie
xpomocoMbl. [TosoBeie kneTku. OmtogorBopenue. HaciiencTBeHHOCTh M K3MEHUUBOCTh — CBOMCTBA Oprannu3MoB. HacnencTeeHHas
U HEHaCJeJCTBEHHas M3MEHUYMBOCTh. [IpucrocoOIeHHOCTh OPraHu3MOB K YcloBuUsiM cpefbl. [Iuranue u numeBapenue. Bun,

MPU3HAKY BUJIA.
9. CoBpeMeHHBIE NPeACTABJICHU 00 IBOJIIOINH (5 1)

By kak reHeTHuecKyr U30JUPOBAHHASI CUCTEMA; PENPOAYKTUBHAS U0 U €€ MexaHu3Mbl. [lonyIsinuonHas cTpyKTypa BUAA;

9KOJIOTHYCCKUC U TCHCTHYCCKNEC XapaKTCPHUCTUKHU HOHyJ’IHHHﬁ.

HOHYJI}IHPISI — JJICMCHTApHAs 5BOJIIOINMOHHAA CAWHHUIIA. HYTI/I H CKOPOCTH BI/II[006p330BaHI/ISI; reorpa(bﬂquI(oe H 3KOJIOTHYCCKOC

BUI000pa30BaHuUE.

I'maBHbIE HampaBJi€HMs SBOJIOLMOHHOTO Tporecca. ApoMmopdo3, wuauoazanTanus, ooOmas gereHepanus. OCHOBHbIE
3aKOHOMEPHOCTH 3BOJIFOLIUN: TUBEPTECHINA, KOHBEPTreHINsI, apaenu3M. [IpaBuia 3BOIOMUY IpynI OpraHu3MoB. Pe3ynbrarsl

OBOJIIOIINH: MHOFOO6p33He BHIO0B, OpTaHU4YCCKasd I_IeJ'IeCOO6p33HOCTB,HOCTGHCHHOC YCIOKHCHHUC OpIraHHU3allnH.



JleMoHCTpauus

CxeMbl, WJUTIOCTPHUpYIOLIME Mpouecc reorpaduueckoro BuaooOpazoBaHus. KuBble pacTeHHs] M KUBOTHBIE, TepOapuu U
KOJIJIEKLIMH, TOKAa3bIBAIOIINE HHINBUTYyAJIbHYI0 U3BMEHYMBOCTD U pa3HOOOpa3ue COPTOB KYJIbTYPHBIX PAaCTEHUH U OPOJ] AOMAITHUX
KUBOTHBIX, a TAK)KE PE3YyJIbTAThI IPUCITOCOOJIEHHOCTH OPTaHU3MOB K CpeZie OOMTAaHUs U PEe3yJIbTaThl BUA00Opa3oBaHus. [IpumMepsl
TOMOJIOTUYHBIX W AHAJOTMYHBIX OPraHOB, MX CTPOCHHUS M MPOHUCXOXKAECHHS B OHTOreHe3e. CXeMbl COOTHOIICHMS IyTeu
IPOrPECCUBHOM OMOJIOTUYECKOM IBONIONMU. MaTepuaibl, XapaKTepU3yIOIIIe IPeICTaBUTeNIel >KUBOTHBIX U PACTEHHM, BHECEHHBIX

B KpacHyro KHUTY 1 HaXOSIIMXCS TIOJT OXPAaHOH roCy1apCTBa.

JIaGopaTopHbIe U TPAKTHIECKHE PabOTHI

N3yuenune nmprucrnocoOJI€HHOCTH OPTaHU3MOB K Cpejie 0OuTaHus ™.

N3ydenne n3MEeHYUBOCTH, KpUTEPUEB BUJIA, PE3YJIHTATOB HCKYCCTBEHHOTO 0TOOpa HAa COPTax KyJIbTYPHBIX PaCTCHUIT™.
10.buocdepa, ee crpykrypa u pynkuuu (17 1)

buocdepa — xuBas obonouka riaHeTsl. CTpykTypa 6uocdepsl. KomnoneHTsl 6uocdepsl: )KMBOE BEIIECTBO, BUAOBOIM COCTaB,
pa3HooOpasue u Bkiaa B buomaccy. buokocHoe u kocHoe BemectBo ouochepst (B. 1. Bepuanckuii). KpyroBopoT BemecTs B

npupoze. EcrecTBeHHbIe COOOIIECTBA KUBBIX OPTaHU3MOB.
buoreonieno3sl. KoMnoHeHTHI OMOTE01I€HO30B: TPOIYIIEHTHI, KOHCYMEHTBI, peAYyLIeHThl. BuOIleH03bI: BUI0BOE pasHOOOpasue,

MJIOTHOCTh MOMYJIsALMM, OnoMacca. Aonotudeckue GakTopbl Cpeibl.



buotnueckue dakroper cpenpl. llenmn m cetw muTaHWSA. DKOJOTHYECKHE MUpaMUIBL: 4ucen, Ouomaccel, 3Hepruu. CMeHa

6I/IOHCH030B. HpI/I‘II/IHBI CMCHEI 6I/IOHCH030B; q)OpMI/IpOBaHI/IC HOBBIX COO6HICCTB.

@opMbI  B3aMMOOTHOIIIEHUNA MEXAy oOpraHu3mMamu. [lO3UTHUBHBIE OTHOIICHHS — CHMOMO3: MYTyalu3M, KOOIepalus,
KOMMEHCaIu3M. AHTHOMOTHYECKHE OTHOIICHUS: XHUIIIHUYECTBO, Mapa3uTH3M, KOHKypeHIusa. HeWlTpasibHble OTHOIEHUS —

HeiTpanu3Mm. buonornyeckuii mporpecc u GMOIOTHUECKHIM perpecc.

[IpucnocoOutenbHble OCOOEHHOCTU CTpoeHMs. [lOKpOBHUTENbCTBEHHAs] OKpacka IIOKPOBOB Teja: CKphIBAOLIas OKpacka
(OmHOTOHHAsA, ABYXTOHOBAs, pacwWICHOLAs U JIp.); peaocreperaromas okpacka. Mumukpus. [IpucrnocoOurensHoe MoBeieHne

KUBOTHBIX. 3a00Ta 0 moToMcTBe. Pu3nosornyeckue aaantanui. OTHOCUTEIBHOCTh MPUCTIOCOOIEHHOCTH.
11. DkoJiorust ;KUBOTHBIX (5 4)

Opranbl YyBCTB U CEHCOPHBIE CUCTEMBI. JKUBOTHBIE B TPUPOAHBIX coodmiecTBax. JKMBOTHbIE U cpefia oOuTanus. BnusHue cBera,

TEMIIepaTyphl U BIAXKHOCTH Ha KUBOTHBIX. [[pUCIIOCOOIEHHOCTD JKUBOTHBIX K YCIIOBUSIM CpPEIbl OOUTAHMUS.

[Tonynsmmu >KMBOTHBIX, MX XapakTepucTuku. OMMHOYHBINA W TPYIIIOBOM 00pa3 )KU3HHU. B3anMOCBSI3M JKUBOTHBIX MEXITY COOOU H

C IpyTHMMH OPTaHU3MaMHU.
[TumieBbie CBSA3M KUBOTHBIX B IPUPOAHOM coodiiecTBe. [IuieBbie ypoBHHU, 3KOJIOTHYecKast MUpaMua. DKOCHCTEMA.
JKuBOTHBINM MUP NPUPOAHBIX 30H 3eMin. OCHOBHBIE 3aKOHOMEPHOCTH PACTIPEIEIICHUS )KUBOTHBIX Ha Iu1anete. dayHa.

buocdepa — rinobansHas sxocucteMa. B. 1. BepHanckuii — 0CHOBOIOJIOXKHUK yueHuUs: 0 onocdepe. Ctpykrypa 6uochepsl.



12.CoBpeMeHHBIE IKO0JIOTHYeCKHe MP00JeMbI (8 1)

[loBenenue u ncuxuka. 3HaYeHUE 0XpaHbl OMochepbl 111 COXpaHEHUs KU3HU Ha 3emiie. bruonornyeckoe pazHooOpasue Kak OCHOBA

YCTOMYUBOCTU OMOChEPHI.

COBpeMCHHBIe OKOJIOTHYCCKUC HpO6HCMI)I, HUX BJIWAHHUC Ha CO6CTBCHHYIO JKU3Hb U JKHU3Hb OKPYXKAIOIHUX J'IIOI[GI‘/IL HOCJ’ICI[CTBI/UI

ACATCIIBHOCTH YCJIOBCKA B OKOCHCTCMaAX. Bausane coOCTBEHHBIX ITOCTYIIKOB HA JXHMBBIC OPIraHU3MbI U D9KOCHUCTCMBEI.

JKuBoTHbIE M 4YenoBek. Bo3aelcTBHE 4YeNOBEKAa HAa KMBOTHBIX B MPHUPOJE: MPSIMOE€ U KOCBEHHOE. IIpOMBICIIOBBIE KWBOTHBIE

(pI)I6OJIOBCTBO, OXOTa). BeIleHI/IG IMPpOMBICJIa )KUBOTHBIX HAa OCHOBC HAYYHOT'O ITIOAXO0JA4A.

3arpsi3HeHHE OKpysKaromieil cpeapl. OmomManiHuBaHue KXUBOTHBIX. CeleKus, MOpojbl, UCKYCCTBEHHBI OTOOD, TUKHE MPEIKU
JIOMAIIIHUX KUBOTHBIX. 3HAYCHUE JIOMAITHUX )KUBOTHBIX B )KU3HU Y€JI0BEKa. JKUBOTHBIE CEILCKOXO3SIMCTBEHHBIX YTOIuil. MeTo bl

60p5651 C JKUBOTHBIMH BPCIAUTCIIAAMMU.

I'opon kak ocobasi UCKyCCTBEHHasl cpelia, co3laHHas 4desoBeKoM. CHMHAHTPOMHBIE BUJIBI JKUBOTHBIX. Y CIOBUSI UX OOWTaHUSI.
becrno3BOHOYHBIE U TTO3BOHOYHBIE KUBOTHBIE rOpoAa. Ajanranus KMBOTHBIX K HOBBIM YCIIOBUSIM. PexkpeannoHHBIN mpecc Ha

JKUBOTHBIX JUKUX BHJOB B YCIIOBHAX IOpoJaa. BC3H3I[30pHI>I€ JOMAITHUC ) KNBOTHLIC. [IuToMHMKHU.

BoccranoBneHue 4MCIEHHOCTH PEIKMX BUIOB )KUBOTHBIX: 0c000 oxpaHsiemblie mpupoanbie Tepputopun (OOIIT). Kpachas kaura

Poccun. Mepm COXpaHCHHA ) KUBOTHOI'O MHUpPA.



No [ToypouHoe MmIaHuPOBaHUE Konnue W3 VueOnuk u3 nepeuns OITY Jara ruian Harta daxt
H/H CTBO Kakoro
4acCcoB KJj1acca
coepx
aHHue
1 |[Yenosek — O6uoconuanpHbIil Bua. Hayunbie 1 5 buonorns 5  kiacc.
METOABl U3Y4Y€HUs, NPUMEHICMbIE B ITaceynuk B.B,,
Ouonoruu:  HaOJIOJEHUE,  OIUCAHUE, CyMaroxuH C.B,,
DKCIIEPUMEHT. I'anmonrok 3.I'., IIIBeroB
I'l'., mon pen. B. B.
[Taceunuk
2 |'umotesa, MOJieNb, TEOPUS, UX 3HAUYCHHE 1 9 VuyeOHuk 9  Kkiacca,
Y UCTI0JIb30BAHUE B IOBCETHEBHOM KU3HU. KOTOpBI  HMEEeTCAd B
HAJIMYUU B OMOIHOTEKE
3 |buonoruueckue Hayku. Ponb Ouonoruum B| 1 9 VYyebnuk 9  kiacca,
dbopmMHpoBaHUU €CTECTBEHHO-HAYYHOU KOTOPBIM ~ MMEETCAd B
KapTuHbl MHpa. (OCHOBHBIE TPU3HAKU HAJIM4YUU B OMOIHOTEKE
KUBOTO. YPOBHU OpraHU3ALMU KUBOU
IPUPOJIbI
4 |Ctpykrypa opranusma yenoBeka. CBs3b 1 5 buonorus 5  kiacc.
OuoJsioruu c IPYTUMU HAayKaMu [Taceununk B.B.,
(MaTemaTuKa, reorpadus u ap. HAyKu) CyMaroxuH C.B.,
I'anmonrok 3.I'., IIIBeroB
I'l'., mon pen. B. B.
[Taceunuk
S | buonorunueckue TepMUHbBI, TOHATHUS, 1 5 buomoruss 5 kiacc.
CUMBOJIBI. [Taceunuk B.B.,




No [ToypouHoe mIaHupOBaHKE Konnue 4] VueOHnuk u3 nepeuns OITY MJara nnan Harta ¢daxt
CTBO KaKoro
n/m
qacoB Kiacca
cozepxk
aHHue
CyMaroxuH C.B.,,
I'amonrok 3.I'., IIIBeroB
I'l'., mon pen. B. B.
[Taceunuk
6 |McrouHukd  OMOJIOTMYECKHX  3HAHHM. 1 5 buonorns 5  kiacc.
[Touck uHpOpMAIMK C HCIOJIBL30BaHUEM [Taceunuk B.B.,
Pa3IUYHbIX VCTOYHHUKOB (Hay4HO- CyMaroxuH C.B.,,
IOIYJISIpHAsl JIUTEpPATypa, CIPABOYHUKH, [Nanontok 3.I'., IlIBenoB
WNurtepHer) I'l'., mon pen. B. B.
[Taceunuk
7 |HeniporymopayibHast perysisius. 1 9 Yuebuuk 9  kiacca,
Knerounas reopus. KOTOpBIA  HMMEETCS B
HaJU4IUU B OUOINOTEKE
8 |[KineToyHoe CTpOEHHE OpPraHu3MOB Kak 1 9 VYuyebuuk 9  kiacca,
JIOKa3aTeIbCTBO MX PpOACTBA, E€IUHCTBA KOTOpBIM ~ MMeEEeTCSd B
YKUBOM Tpupoabl. MHOTrOOOpa3ue KIETOK. HAJIM4YUU B OMOIHOTEKE
9 |KieTouHoe CTpOE€HHE OpPraHu3MOB Kak 1 9 Yuebuuk 9  kiacca,
JIOKa3aTeIbCTBO MX POACTBA, E€IUHCTBA KOTOpBIM  MMEEeTCAd B
KUBOU npupoasl. KiieTku sykapuor. HAJIMYUU B OMOIHOTEKE
10 |[CtpoeHue XKMBOTHOM KIIETKW: KieTouHass| 1 9 VYuyebnuk 9  kiacca,
MeMOpaHa, OpraHoOUAbl EPEeABUKECHHUS. KOTOPBIM  MMEETCAd B
HaJIM4YUU B OMOIHOTEKE
11 |[CrpoeHne KMBOTHOM KIETKH: SIpPO C 1 9 Yuyebnuk 9  kiacca,




No [ToypouHoe mIaHupOBaHKE Konnue 4] VueOHnuk u3 nepeuns OITY MJara nnan Harta ¢daxt
CTBO KaKoro
n/m
qacoB Kiacca
cozepxk
aHHue
SJIPBIIIKOM, [MTOIIa3Ma (MUTOXOHIPHH, KOTOpBIM ~ MMEEeTCAd B
NUIIEBAPUTEIIBHBIE W  COKPATUTEIIbHBIC HAJIMYUU B OMOIHOTEKE
BaKYOJIU, TU30COMBI, KJIIETOYHBIN LIEHTP)
12 |[O6MeH BelecTB U MpEeBpallleHHe SHEPTUun 1 9 Yuebuuk 9  kiacca,
B KJIETKE: SHEPreTHUYEeCKUl 0OMEH KOTOpPBIM  HMeEEeTCid B
HaJIMYUU B OMOIHOTEKE
13 ||OOMeH BewiecTB U npeBpanieHue sueprum| 1 9 VYuyebnuk 9  kiacca,
B KJIETKE: IMJIACTUYECKUI 0OMEH KOTOPBIM  MMEETCAd B
HAJIM4YUU B OMOIHOTEKE
14 ||OOMeH BewecTB W NpeBpalieHue sueprum| 1 9 YuyeObnuk 9  kiacca,
B KJETKE: CBS3b IJJACTUYECKOTO W KOTOpBIM  HMMeeTCs B
PHEPreTUYECKOro ooOMeHa HaJIMYUU B OMOIHOTEKE
15 ||Onopa u nBuxeHuE. IIpoueccsl, 1 9 Yyebnuk 9  kiacca,
MPOUCXOISIINE B KIJIETKE. KOTOpBI  HMMeeTCs B
HaJU4YuU B OUOIHNOTEKE
16 |[Ipouecchl, NPOUCXOASIINE B KIETKE. 1 9 Yuebunk 9  kiacca,
KOTOpBIA  HMMEETCS B
HaJW4Yuu B OUOINOTEKE
17 ||Jlenenne kaeTku. MuTo3 1 9 YuebHuk 9  Kiacca,
KOTOpBIA  HMMEETCS B
HaJIu4yuu B OUOIMOTEKE
18 ||[denenue xkmetku. Meiio3 1 9 Vuebnuk 9  Kkiacca,




No [ToypouHoe mIaHupOBaHKE Konnue 4] VueOHnuk u3 nepeuns OITY MJara nnan Harta ¢daxt
H/H CTBO KakKoro
qacoB KJj1acca
conepx
aHHue
KOTOpbIA  MMEETCs B
HaJIMYUH B ONOJIMOTEKE
19 |PezepBHbiit  ypok.  IloBropenme  wu|| 1 Yyebuuk 9  kiacca,
000011IeHre U3YUYEHHOTO MaTepuasa KOTOpbIA  HMMEETCs B
HAJIMYUU B OUOJIMOTEKE
20 | BryTpeHHss cpena opraHusma. 1 5,9 | buonmorns 5  kiacc.
Knerounsle ©  HekieTO4YHbIE  (DOPMBI [Taceynuk B.B,,
YKU3HU. CymaToxuH C.B.,
I'anmonrok 3.I'., IIIBeroB
I'l'., mon pen. B. B.
[Taceununk
21 |Bupycol.  Ilpodunaktvka  BHUPYCHBIX 1 5 buonorns 5  xiacc.
3a00JIEBaHH ITaceynuk B.B.,
CyMaroxuH C.B,,
I'anmonrok 3.I'., IIIBeroB
I'l'., mon pen. B. B.
[Taceunuk
22 ||OIHOKJIIETOYHBIE 1 5 buonorus 5  xiacc.
Y MHOTOKJIECTOYHBIC OPTraHU3MBl. [Taceunuk B.B.,
CymMaroxuH C.B,,

I'anmonrok 3.I'., IIIBernoB
I'l'., mon pen. B. B.
ITaceynuk




No [ToypouHoe mIaHupOBaHKE Konnue 4] VueOHnuk u3 nepeuns OITY MJara nnan Harta ¢daxt
H/H CTBO KaKoro
qacoB Kiacca
cozepxk
aHHue
23 |OcobeHHOCTH XUMHYSCKOTO COCTaBa 1 9 Vuebnnk 9  Kkiacca,
OpraHU3MOB: HEOPraHUYECKUE BEILIECTBA, KOTOpBIM  HMeEEeTCAd B
UX pOJb B OPTaHU3ME. HAJIMYUU B OMOIHOTEKE
24 ||OcoOeHHOCTH  XMMHYECKOI'0  COCTaBa 1 9 VyeOnuk 9  Kkiacca,
OpraHU3MOB: OPTaHUYECKHUE BEIIECTBA, UX KOTOpBIM  MMeEEeTCAd B
pOJIb B OpraHu3Me. YTJIEBOAbI U JTUIIH]IbI HAJIMYUU B OMOIHOTEKE
25 ||OcobeHHOCTH  XMMHYECKOI'O  COCTaBa 1 9 VyeOHuk 9  Kiacca,
OpraHU3MOB: OPTAHUYECKHE BEIIECTBA, UX KOTOpBIM  HMeEeTCAd B
poJib B opranusMe. benku HAJIMYUU B OMOIHOTEKE
26 ||OcoOeHHOCTH  XMMHYECKOI'O  COCTaBa 1 9 VuyeOHuk 9  Kiacca,
OpraHU3MOB: OPTaHUYECKHUE BEIIECTBA, X KOTOpBIM  HMMeeTCs B
ponb B opraHusme. HykinenHoBbIe HaJIM4YUU B OMOIHOTEKE
KHCJIOTHI U JIp.
27 ||OOMeH BelecTB U npeBpanieHus suepruu| 1 9 Yyebunuk 9  kiacca,
— IMIPU3HAK KUBBIX OPTraHU3MOB. KOTOpBIM  HWMeeTcs B
HaJU4Yuu B OUOINOTEKE
28 | Isixanue. Poct m pa3zBuTHE OPraHU3MOB. 1 9 VYuyebnuk 9  kiacca,
Pazmuoxenne. becnomoe u  mosoBoe KOTOPBI ~ MMEETCAd B
pPa3MHOKEHHUE. HaJU4YuU B OUOIHNOTEKE
29 |[Habop xpomocoM. I1os10BbIE XPOMOCOMBI. 1 9 YyeOnuk 9  kiacca,
[Tonoseie kneTku. OTII0I0TBOPEHUE. KOTOPBI ~ MMEETCAd B
HaJU4YuU B OUOINOTEKE




No [ToypouHoe mIaHupOBaHKE Konnue 4] VueOHnuk u3 nepeuns OITY MJara nnan Harta ¢daxt
H/H CTBO KaKoro
qacoB Kiacca
COJIEpIK
aHHue
30 |HacnencTtBeHHOCT M HM3MEHYMBOCTH — 1 9 VuyeOnuxk 9  Kkiacca,
CBOMCTBa opranu3moB. HacnencrBenHnas u KOTOpBIA ~ HMMEETCS B
HEHACJIE/ICTBEHHAsI U3MEHUYHUBOCTb. HAJIMYUU B OMOIHOTEKE
31 |IIpucriocoG€HHOCTh ~ OPraHU3MOB K 1 9 Yuebuuk 9  kiacca,
YCJIOBUSIM CPEJIBI. KOTOpBIM  MMeEEeTCAd B
HaJU4IUU B OUOIHOTEKE
32 |[Iutanue u nuueBapeHue. Bua, npusznaku 1 9 VYuebuuk 9  kiacca,
BU/IA. KOTOpBIM  HMeEeTCAd B
HAJIMYUU B OMOIHOTEKE
33 |Bug kak OCHOBHas CHCTeMaTHyecKas 1 9 VuyeOHuk 9  Kiacca,
KaTeropusi ’KUBOTO. KOTOpBIM  HMMeeTCs B
HaJIM4YUU B OMOIHOTEKE
34 |[Tomynsuus kak popMa CyIecTBOBaHUS 1 9 Yuyebnuk 9  kiacca,
BHUa B ipupoze. [lomyssanus kak KOTOpBIA  HUMEETCs B
€IUHHUIIA DBOIIOINH. HAJMYUU B OMOJIMOTEKE
35 |[Y. lapBuH — OCHOBOIIOJIOKHUK YUEHUS 1 9 VYuyeObnuk 9  kiacca,
00 sBosto1uu. OCHOBHBIE IBUKYIIIHE KOTOpBIM  HWMeeTcs B
CHJIBI 3BOJIFOLIMHU B MIPUPOJIE. HaJIM4UU B OMOIHOTEKE
36 |Pesynpratel »Bomonmu: MHOTrooOpasue| 1 9 YuyeOnuk 9  Kkjacca,
BHUJIOB, MPUCIIOCOOJICHHOCTh OPraHU3MOB KOTOpBIM  HMMeeTcs B
K cpeJie 00uTaHus HaJU4Yuu B OUOIMOTEKE
37 |[Pe3epBHblii  ypok. IloBTropenme  wu|| 1




No [ToypouHoe mIaHupOBaHKE Konnue 4] VueOHnuk u3 nepeuns OITY MJara nnan Harta ¢daxt
H/H CTBO KaKoro
qacoB Kjiacca
cozepxk
aHnue
00001IeHNE

38 |[OOMeH BelecTB U MPEBpAICHUE SHEPTHH. 1 9 VYuyebnuk 9  kiacca,
DKOJIOTHSI, KOJIOTMYecKre (HaKTOPhl, HX KOTOpPBIM  HMMEETCAd B
BIMSHUE Ha OPraHU3MBbl. OKOCHUCTEMHAas HaJINYUM B ONOInoTeKe
OpraHu3aLysl )KUBOU IPUPOJBI.

39 |[Ipuponubie coobmectBa. Ilonsitue of 1 9 VYyebnuk 9  kiacca,
IPUPOAHOM COOOIIECTBE. KOTOpbIA  HMMeeTCcsl B

HaJIM4YUU B OMOIHOTEKE

40 | B3auMOCBSI3M OPraHU3MOB B NPUPOAHBIX| 1 9 VYuyebnuk 9  kiacca,

coO0IIeCTBax. KOTOpbIA ~ HMMEeTCsl B
HaJIM4YUU B OMOIHOTEKE

4] |[IumeBble CBI3M B COOOIIECTBAX. 1 9 YueOunk 9  Kiacca,
[IuieBbie 3BEHbS, LENH U CETU MUTAHMUSL. KOTOpbIA  HMMEeTCsl B
[IpousBoaureny, noTpeouTeNnu u HaJIM4UU B OMONIHOTEKE
pa3pylIUTEN OpPraHUYECKUX BEIIECTB B
IPUPOAHBIX COOOIIECTBAX.

42 |[Koxa. [Ipumepsl TpUpOAHBIX COOOIIECTB 1 9 YuyeObnuk 9  kiacca,
(Jlec, mpyn, 03epo U JIpyrue MNpUpOIHbIE KOTOpbI ~ HMeEeTCsl B
co00IIIeCTBA). HaJU4Yuu B OUOINOTEKE

43 |ckyccTBEHHBIE coo01iecTBa, nx| 1 5 buomorns 5 kunacc.
OTJIMYUTEIIbHBIE IPU3HAKUA OT IIPUPOIHBIX [Taceunnk B.B,,
cooOmectB. [lpuunHBl HEYCTOWYHMBOCTH CymaToxuH C.B.,

MCKYCCTBEHHBIX COOOIIECTB. Ponb

I'amonrok 3.I'., IIIBeroB




No [ToypouHoe mIaHupOBaHKE Konnue 4] VueOHnuk u3 nepeuns OITY MJara nnan Harta ¢daxt
H/H CTBO KaKoro
qacoB Kiacca
conepx
aHHue
HUCKYCCTBEHHBIX COOOIIECTB B JKU3HHU I'l'., mon pen. B. B.
YeJI0BEKA. [Taceunnk
44 |TIpuponHbie 30HBI 3eMJIM, UX OOUTATEIH. 1 5 buomorns 5 kunacc.
ITaceynuk B.B.,
CymaToxuH C.B.,
I'anmonrok 3.I'., IIIBeroB
I'l'., mon pen. B. B.
[Taceunuk
45 |dnopa u hayHa MpUPOIHBIX 30H. 1 5 buonorms 5  knacc.
ITaceynuk B.B.,
CyMaroxuH C.B.,,
I'amonrok 3.I'., IIIBeroB
I'l'., mon pen. B. B.
[Taceunuk
46 ||JlanamadTel: TPUPOAHBIE U KYJIbTYpPHBIE. 1 5,7 | buonorus 5, 7 xiacc.
PacturenbHble cooOmiectBa. Bumosoit ITaceynuk B.B.,
COCTaB PACTUTEIBHBIX COOOIIECTB, CymaToxuH CB.,
mpeoOjafaroie B HHUX  PACTCHHS. [Nanontok 3.I'., IlIBenoB
Pacnipenenenne BUIOB B PACTUTENBHBIX I'l'., mon pen. B. B.
coo0I1IeCTBax. [Taceunuk
47 |Pe3zepBubiii  ypok. IloBTOpeHue u 1
00001IeHNe
48 |Beinenenue. Pactenus B npupoassix|| 3/1 7 buonorus 7  kiacc.




No [ToypouHoe mIaHupOBaHKE Konnue 4] VuebHuk u3 nepeunst GIIY MJara nnan Harta ¢daxt
H/H CTBO KaKoro
qacoB Kiacca
COAEpK
aHHue
CcOo00I1IeCTBAX. Pacrenus u cpena IIaceuynuk B.B.,
oOuTaHuA. CyMaroxuH C.B,,
I'anmonrok 3.I'., IlIBeroB
I'l'., mon pen. B. B.
[Taceunuk
49 |[Okonoruyeckue (axktopel. Pactenus u 1 7 buonoruss 7  wiacc.
YCJIOBUSI  HEXKUBOW  IPUPOABL:  CBET, [Taceunuk B.B,,
TeMIiepaTypa,  Blara, aTMOC(hEpHBIH CyMaroxuH C.B.,,
BO31yX. PacteHnss W yCIOBUSA KUBOU I'anmontok 3.I'., IIIBerioB
IPUPOABI: npsAMOE M KOCBEHHOE I'l'., mon pen. B. B.
BO3/ICIICTBHE OPraHU3MOB Ha PACTEHUS. [Taceunuk
50 |[IpucnocoOIeHHOCTh pacTeHUN K Cpene 1 7 buonorus 7  wiacc.
obOutanus. B3aumMocBs3u pacTeHUN MEXIy [Taceunuk B.B,,
coboli W C JApYyrMMH OpTaHU3MaMHU. CyMatoxuH C.B,,
Ce30HHBIE N3MEHEHUS B JKU3HU INanmonrox 3.I'., IlIBeros
pactuTenbHOro  coobmecrBa.  CmeHa I'T'., mox pen. B. B.
PACTUTEIIbHBIX COOOIIECTB. [Taceunuk
PacTuTenbHOCTh (pacTUTENbHBIA MOKPOB)
IPUPOJHBIX 30H 3emiuu. Diopa.
51 ||[PazmHOxenue u pazgutue. Pacrenus wu| 1 7 buomorns 7  kunacc.
yenoBeK. KynbTypHbIE pacTeHuss U UX [Taceunuk B.B,,
MIPOUCXOKICHHUE. CymMaroxuH C.B,,

I'amonrok 3.I'., IIIBerioB




No [ToypouHoe mIaHupOBaHKE Konnue 4] VuebHuk u3 nepeunst GIIY MJara nnan Harta ¢daxt
H/H CTBO KaKoro
qacoB Kiacca
cozepxk
aHHue
I'l'., mon pen. B. B.
[Taceunuk
52 |LleHTpBsl MHOTOOOpA3Hs U TPOUCXOXKICHUS 1 7 buonorns 7  xiacc.
KYJbTYPHBIX  pacTeHUW. 3eMIIeNICIIHE. [Taceununk B.B.,
KynbTypHbIE pacteHus CymaToxuH C.B.,
CEIbCKOXO035IMCTBEHHBIX YTOIWMN: I'anmonrok 3.I'., IIIBeroB
OBOIITHBIEC, TIOJIOBO-ATOJIHBIC, TOJIEBLIC. I'l'., mon pen. B. B.
[Taceunuk
53 |[PacTenus ropoja, 0COOEHHOCTh 1 7 buomorns 7  kiacc.
ropoackoi ¢uopel. Ilapku, necomapkw, [Taceunuk B.B.,
CKBEpBHI, OoTaHWYECKUE caJpl. CyMaroxuH C.B.,,
JlekopaTuBHOE LIBETOBOJCTBO. [Nanontok 3.I'., IlIBenos
KomHuartnbie pactenus, KOMHAaTHOE I'l'., mon pen. B. B.
LIBETOBOJCTBO. [Taceunuk
54 |[TocnencTBUsT NEATEIHLHOCTH 4YEJIOBEKa B | 7 buonorns 7  kiacc.
skocucTeMax. (OxpaHa pacTUTEIBHOTO [Taceynuk B.B,,
Mupa. BocCTaHOBIIEHHWE  YHCIEHHOCTH CyMaroxuH C.B.,,
pEIKUX  BUJIOB  PACTCHUM: ocobo I'anmontok 3.I'., IIIBerioB
OXpAaHSIEMbIE€ TNPUPOJHBIE TEPPUTOPUHU I'l'., mon pen. B. B.
(OOIIT). Kpacnas knura Poccun. Mepbl [Taceunux
COXPAaHEHHS PACTUTEIBLHOTO MUPa
55 |PesepBHbiii  ypok.  lloBrOpeHne wu 1

00001IeHNE




No [ToypouHoe mIaHupOBaHKE Konnue 4] VuebHuk u3 nepeunst GIIY MJara nnan Harta ¢daxt
H/H CTBO KaKoro
qacoB Kiacca
conepx
aHHue
56 ||OpraHbl 4yBCTB U CEHCOPHBIE CUCTEMBI. 1 8 buonorus 8  kiacc.
JKvBOTHBIE B TPUPOJHBIX COOOIIECTBAX. [Taceynuk B.B,,
’KuBoTHbIE U cpena oburtanus. BrnusHue CyMaroxuH C.B.,,
CBETa, TEMIIEpPAaTypbl U BIAKHOCTA Ha [Nanontok 3.I'., IlIBenoB
YKUBOTHBIX. [Tpucnoco6ieHHOCTh I'l'., mon pen. B. B.
YKUBOTHBIX K YCJIIOBHSIM CPEJIbI OOUTaHUS. [Taceunuk
57 |[Tonmynsiuuu ’KUBOTHBIX, nx 1 8 buosmorns 8  kiacc.
XapaKTEPUCTUKU. OnuHOYHBIM u [Taceunuk B.B,,
TpynmoBoil o0pa3 >XKu3HHU. B3ammocBsizu CyMaroxuH C.B,,
KUBOTHBIX MEXIy CcO00OM M C JpyrHMH [Nanonrox 3.I'., IlIBeros
OpraHu3MaMH. I'l'., mon pen. B. B.
[Taceunuk
58 |[[IumieBbie CBSI3U )KUBOTHBIX B MPUPOJHOM 1 8 buomornss 8  kiacc.
COOOIIIeCTRE. [Tumessie YPOBHHU, [Taceunuk B.B,,
AKOJIOTUYECKas MupaMuia. JKOCUCTEMA. CymaToxun C.B.,
I'anmonrok 3.I'., IIIBeroB
I'l'.,, mon pen. B. B.
[Taceunuk
59 |KuBOTHBII MUP HPHUPOAHBIX 30H 3EMIIH. 1 8 buomorms 8  kiacc.
OcHOBHBIE 3aKOHOMEPHOCTH [Taceunnxk B.B.,,
pacipeelieHus] KUBOTHBIX Ha IUIAHETE. CymaToxuH C.B.,

@ayHa.

I'amonrok 3.I'., IIIBeroB
I'l'., mon pen. B. B.




No [ToypouHoe mIaHupOBaHKE Konnue 4] VuebHuk u3 nepeunst GIIY MJara nnan Harta ¢daxt
H/H CTBO KaKoro
qacoB Kiacca
cozepxk
aHHue
[Taceunuk

60 |[buocdepa — rinobanbHas 3kocucrema. B. 1 9 VYuyebnuk 9  kiacca,
. BepHaackui — OCHOBOIOJIOKHHUK KOTOPBII  UMEETCS B
yaeHuss o  Ouocdepe.  CTpykTypa HaJU4Yuu B OUOIHNOTEKE
ouocdepsl.

61 |IloBeneHnne n ncuxuka. 3HaueHHE oxpaHbl| 1 9 VYyebnuk 9  kiacca,
ouocdepsl MJIsI COXPAHEHHS KU3HU Ha KOTOpBIM  WMeeTCs B
3emiie. buosorudeckoe pasHooOpasue Kak HaJU4YuU B OUOINOTEKE
OCHOBa YCTOMYHMBOCTHU OHOCHhEpPHI.

62 ||[CoBpeMEeHHbIE FKOJIOTUYECKHUE MPOOIEMBI, 1 8 buomorns 8  kiacc.
UX BIJIMSHHE HA COOCTBEHHYIO XU3Hb U ITaceynuk B.B,,
KU3Hb OKpY>KarOLIUX JOJIEM. CymMaroxuH C.B,,
[locnencTBus nesATEILHOCTH YEIOBEKa B I'anmonrok 3.I'., IIIBerioB
JKocucTeMax. BausgaHue CcOOCTBEHHBIX I'l'., mon pen. B. B.
MIOCTYIIKOB Ha JKUBBICE OpPraHU3Mbl U [Taceunuk
SKOCUCTEMBI.

63 [DKuBotHble © 4esoBeK. BosuencTBue 1 8 buonorus 8  xiacc.
YeJIOBEKAa Ha JKUBOTHBIX B IPUPOLE: [Taceunuk B.B.,
npssMoe U KOCBeHHoe. [IpoMbIciioBbie CymaToxuH C.B.,
KUBOTHBIE (pp10OOTIOBCTBO, 0XO0Ta). [Nanontok 3.I'., IlIBenos
Benenue mpombiciia )KMBOTHBIX HA OCHOBE I'l'., mon pen. B. B.
HAYYHOTO MOJX0/1A. ITaceunuk

64 |3arps3HeHue OKpYKarouien CpEIbL. 1 8 buonorus 8  kiacc.




No [ToypouHoe mIaHupOBaHKE Konnue 4] VuebHuk u3 nepeunst GIIY MJara nnan Harta ¢daxt
H/H CTBO KaKoro
qacoB Kiacca
COAEpK
aHHue
OpnomamrHuBaHue >KMBOTHBIX. Cenexmus, IIaceuynuk B.B.,
OpOJbl, MCKYCCTBEHHBIM OTOOp, AMKHE CyMaroxuH C.B,,
MPEJIKU JTOMAITHUX >KMBOTHBIX. 3HAYCHUE I'anmonrok 3.I'., IlIBeroB
JIOMAIIIHUX JKUBOTHBIX B KH3HH YEJIOBEKA. I'l'., mon pen. B. B.
’KuBoTHBIE CEIIbCKOXO03SIMCTBEHHBIX [Taceunuk
yroguii. Metonbl G0pbOBI C KUBOTHBIMH
BPEIUTEISIMU.

65 |['opox xak ocobasi UCKyCCTBEHHasi cpejia, 1 8 buomornss 8  kuacc.
co3aHHas 4enoBeKoM. CHHaHTpPOIHbIE [Taceynuk B.B,,
BHU/IbI JKUBOTHBIX. YCJIOBUA MX OOWTAHUSL. CyMaroxuH CB.,,
becrio3Bono4HEIE u MO3BOHOYHBIC I'anmonrox 3.I'., IlIBeros
YKUBOTHBIE TOpOJa. AanTanus >KUBOTHBIX I'T'., mox pen. B. B.
K HOBBIM YCIOBUAM. PexpeanroHHbIN [Taceunnk
Mpecc Ha JKUBOTHBIX JUKUX BHUIOB B
YCIIOBUSIX ropoja. besnanzopHbie
JIOMAIIIHUE KUBOTHBIE. [ [MTOMHUKWU.

66 |[BoccTaHOBIIEHHE YHCIEHHOCTH peakux| 1 8 buomorms 8  kimacc.
BUJIOB JKMBOTHBIX: 0CO00 OXpaHsSEMbIC ITaceunuk B.B.,
IPUPOJIHBIE TEPPUTOPUH (OOIIT). CymMaroxuH C.B,,
Kpacnas KHUTa Poccuu. Mepsl ['anontok 3.I'., IlIBenos
COXpaHEHHUS KUBOTHOTO MUPA. I'l'., mon pen. B. B.

[Taceynuk
67 |PesepBubiii  ypok. IloBropenme  wum|| 1 8 buomorns 8  kiacc.




No [ToypouHoe mIaHupOBaHKE Konnue 4] VueOHnuk u3 nepeuns OITY MJara nnan Harta ¢daxt
H/H CTBO KaKoro
qacoB Kiacca
COJIEPIK
aHHue
00001IeHNE [Taceynux B.B.,
CyMaroxuH C.B,,
I'anmonrok 3.I'., IlIBeroB
I'l'., mon pen. B. B.
[Taceunuk
68 |Pe3epBHblii  ypok. IloBTOpeHue u 1
000011IeHNE
HUTOI'O|| 68 N3 Hux 6 — pe3epBHBIE YPOKH,
4acoB | KOTOpbIE YUUTED MOXKET

UCTIOJIb30BaTh I MOBTOPCHUE U
00001IeHHS U3YYEHHOTO
MaTepuasa
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MNOACHUTEJIBHASA 3AIIMCKA

IIpu pa3paboTke mporpamMmbl MO OHOJOTHH TEOPETHUECKYIO OCHOBY IS
OTpe/ieNieHUs] TMOAXOA0B K (OPMHUPOBAHUIO COJCp)KAHUS Y4eOHOTo MpeaMera
«buonorus» cocraBwiaM: KoHuUenTyaneHble nojoxeHuns PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJIel, COJEp)KaHus, pe3yJbTaToB OOydYeHus u
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOIIUX LENIX U
NPUHIMIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSHHUE CHCTEMBI CpPEIHEro
oOmero oOpa3oBanusi B Poccuiickoil ®enepanuu, a TakXKe IOJIO0KEHUI O
cnenuduke OMoIOTuY, €€ 3HaYeHUH B MO3HAHUU JKUBOM MPUPOABI U 00ECIICUSHUN
CYILIECTBOBAaHMS 4YelioBeuecKoro obimiectBa. COriiacHO Ha3BaHHBIM TOJIOKEHUSIM,
ornpe/eneHbl OCHOBHBIE (DYHKIIMM MPOrpaMMBbl IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonorud Ja€T MPEACTABICHHE O LENsAx, 00 oOmen
cTpaternu OOy4YeHUs, BOCHHUTAHHUSA M PA3BUTUS OOYYAIOIIMXCS CpeICTBaMU
yueOHoro mpeamera «buonorus», omnpeneiser o00s3aTeNnbHOE IPEeIMETHOE
colepKaHUe, €ro CTPYKTypy, pachpeielieHhe 1o pas3ieliaM H  TeMmaw,
PEKOMEHIYEMYIO TIOCIEA0BATEIHHOCTh U3YUEHHSI y9eOHOTO0 MaTepuana ¢ yu4&éToMm
MEXIMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHMKHM 00pa30BaTEIBHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEN 00yYaroImnXCs.

B nporpamme mno OuosorMM TakKe YYMTHIBAIOTCS TpeOOBaHUA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W MPEAMETHBIM pe3yJibTaTaM
oOyueHuss B (POPMHUpPOBAHMM OCHOBHBIX BHJOB Yy4e€OHO-ITO3HABATEIbLHOU
NEeATeNIbHOCTH/YUeOHbIX JEeUCTBUN OO0ydYarolUXCcs IO OCBOCHUIO COJIEPKAHUS
OMOJIOrMYEeCcKOTro 00pa30BaHHUS.

B nporpamme no 6uonorun (10-11 xmaccel, 6a30BbI ypOBEHb) peaIn30BaH
OPUHIMI MPEEMCTBEHHOCTH B M3yYE€HUM OHWoOJoruu, Onarojgapss 4eMy B HeH
IpOCMaTPUBAETCS HAIMpPABJICHHOCTh Ha pa3BUTHE 3HAHWH, CBSI3aHHBIX C
dopMuUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpHUEHTALMH JTMYHOCTH, 3KOJOTUUYECKOTO MBIIUICHUS, IPEICTABICHUN O 3J0POBOM
o0Opa3e >XU3HU U OEPEKHBIM OTHOIIEHWEM K OKpY’Kalolllel MPUPOIHON cpene.
[ToaTomy Hapsay ¢ M3ydeHHEM OOIICOMOIIOTUYECKUX TEOPHUH, a TakKe 3HAHHWHA O
CTPOCHHH KHUBBIX CHCTEM PA3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yJI€JICHO BHUMAaHHE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUU B MMOBCEIHEBHOM JKU3HU ISl PEUICHUS MPUKIATHBIX 3a7a4, B
TOM 4YHCle: NPO(QUIAKTUKY HACIEIACTBEHHBIX 3a00JIEBAHUI 4YeNOBEKa, MEIMKO-
TeHETUYECKOTO KOHCYJbTUPOBAHUS, 000CHOBaHUS IKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIECHHUS B OKpYy)Kalolleil NpUpPOJHOM cpene, aHaiu3a
BIIMSIHUSL XO3SMCTBEHHOW JAESTENbHOCTH 4YEJIOBEKAa Ha COCTOSHUE NMPUPOIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAaHUSI K MPUKIIATHON HAIIPABICHHOCTH



ydeOHOoro mpenMera «buosorus» mpoauKTOBaHO HEOOXOJAMMOCTBIO OOCCIIeUeHUS
YCIIOBUM JUIsl pEUICHUS] OJJHOM U3 aKTyaJIbHBIX 3a/1ay IIKOJBHOTO OMOJIOTUYECKOTrO
oOpa3zoBaHMs, KOTOpas Impeanojaraer (QopMupoBaHuE Yy  OO0yyarOIIUXCA
CIIOCOOHOCTH aJaNTHPOBAaThCA K HW3MEHEHUSM JUHAMHUYHO Pa3BUBAOLIETOCS
COBPEMEHHOT'O MHpA.

buonoruss Ha ypoBHE cpenHero ooOmero oOpa3oBaHUS 3aHUMAET Ba)KHOE
Mecto. OHa obGecneuuBaer (GOpPMUPOBAHUE Y OOYYAIOIIUXCA MPEACTaBICHUU O
HAay4YHOM KapTUHE MHpA, pacliupseT U 0000LaeT 3HaHUA O KUBOW IpHUpoie, €€
OTJIMYUTENBbHBIX MPU3HAKAX — YPOBHEBOW OPraHU3aldyd M HBOJIIOLUH, CO3IAET
yCIOBUSI  JJIs:  TO3HAHWS  3aKOHOB  JKUBOW  MPUPOJBI,  (POPMUPOBAHUS
(GyHKIHMOHATBHOM TI'PaMOTHOCTH, HAaBBIKOB 30pOBOTO W Oe3omacHoro obpasza
KU3HH, IKOJIOTMYECKOTO MBILIUICHHS], IEHHOCTHOTO OTHOIIECHUS K KUBOW MPUPOJIE
U YEJIOBEKY.

Bosbiioe 3HaueHne OMONIOTHS UMEET TaKKe JUIsl PEIICHUS] BOCHUTATEIbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero o0pa3oBaHMs,  COLMAIU3AINU
oOyyaroruxcs. M3yyenue Guonioruu oOecrneurnBaeT ycinoBus At (OpMUPOBAHUS
WHTEJUICKTYaJbHbIX, KOMMYHUKAIMOHHBIX W HWH(GOPMAIUOHHBIX  HABBIKOB,
ACTETUYECKON KYyIbTYpBI, CHOCOOCTBYET HHTETPAllMd OMOJOTHYECKHX 3HAHUHU C
MPEICTABIICHUSIMU U3 IPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKHU, XUMUHU
u reorpaduu. Ha3BaHHbIE TOJOXEHHS O TMpeJAHA3HAYCHUH Y4eOHOTo MpeaMmera
«buonorus» cocTaBUIM OCHOBY JUIsl OIpEAENICHUs TMOIXOJ0B K OTOOpY U
CTPYKTYPUPOBAHHMIO €r0 COJEP)KaHMs, MPEJCTABIEHHOTO B MpPOTrpaMMe IO
OHOJIOTHUH.

Ot6op comepkanus yudeOHOro mpeamera «buonorus» Ha 0a30BOM YpPOBHE
OCYHIECTBIEH C MO3MIMK KyJIbTYpOCOOOPAa3HOTO MOAXO0/a, B COOTBETCTBUHU C
KOTOPBIM OO0y4aroIuecs: JOJKHbI OCBOMTH 3HAHUA W YMEHHMs, 3HAUUMBbIE IS
dbopmupoBaHus 0OIIEH KyJIbTYpbl, ONPEACISIONINE aJEeKBATHOE TOBEIACHUE
YeJIOBeKa B OKPYIKAIOIMIEeH MPUPOTHON cpejie, BOCTPEOOBAaHHBIC B MOBCEIHEBHOU
KU3HU U IpaKTHUecKoM aestenpbHOocTH. Oco0oe MECTO B 3TOM cucTeMe 3HAHUN
3aHUMAIOT 3JIEMEHTHI COJIEPKaHUsI, KOTOPbIE CIIyKaT OCHOBOMW /1Jisi (pOpMUPOBAHUS
IIPEICTABICHUM O COBPEMEHHOW €CTECTBEHHO-HAyYHOU KapTUHE MHpA U
LHEHHOCTHBIX  OPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOIIMX  TI'yMaHHM3alUU
OMOJIOrMYecKOro 0Opa30BaHUS.

CtpyKkTypupoBaHUE COJACpKaHUA Y4YeOHOro MaTepualia B Mporpamme Io
OMOJIOTUM OCYILIECTBICEHO € YYETOM NPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTAX >KMBOUM MPUPOJbI, O €€ YPOBHEBOW OpraHU3ALMU U
3BOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro npeamera «buosorus»
BBIJICJIEHBI CIIEIYIONINE COAEpKaTelbHble JIMHUU: «bronorus kak Hayka. MeToabl
HAy4YHOro To3HaHUs», «Kierka kak Ouonorumyeckas cuctemay, «OpraHusm Kak



ouosnoruyeckas cucteman, «CucreMa M MHOTO0Opa3ve OpPraHuYECKOro MHUPAY,
«IBOMIONHUSA KUBOK IPUPOABD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTHY.

[lens um3yuenuss ydeOHOro mnpeamera «buomorus» Ha 0a30BOM YpOBHE —
OBJNaJICHNEC  OOYYArOMIMMUCS 3HAHUAMH O  CTPYKTYPHO-(PYHKITMOHATBHON
OpraHW3allMi >KUBBIX CHCTEM pAa3HOTO paHra W MpuoOpeTeHHue yMEHUH
UCIIOJIb30BaTh ATH 3HAHMS IS TPAMOTHBIX JEUCTBUI B OTHOIICHUH OOBEKTOB
YKUBOH TIPHPOJIBI U PEIICHUS Pa3INYHBIX )KU3HCHHBIX MPOOJIEM.

JlocTmwkeHne 1enu u3ydeHus ydeOHoro mpeameta «buomorus» Ha 6a3oBoM
ypOBHE 00€CTICUnBACTCS PEIICHUEM CIISAYIOINX 3a1a4:

OCBOCHHE OOYYaIOIIMMHCS CUCTEMBbI 3HAHUWA O OHMOJOTUYECKUX TEOPHUSX,
YUYECHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIAX, CIYKaIllUX OCHOBOU
st GOPMHUPOBAHUS TIPEACTABICHHA O €CTCCTBEHHO-HAYYHOW KapTHHE MHpaA, O
METO/IaX HAyYHOTO IMMO3HAHWS, CTPOSHUH, MHOTOOOpa3ud U OCOOCHHOCTSX YKMBBIX
CHUCTEM PA3HOTO YPOBHS OPTaHU3AINH, BBIAAIONTUXCS OTKPHITUSIX U COBPEMEHHBIX
UCCJIeIOBAaHUSIX B OMOJIOTHH;

dbopMHpoBaHrEe y OOYYalOIIMXCS IMO3HABATENIbHBIX, WHTEJUICKTYyaJIbHBIX H
TBOPYECKUX CIIOCOOHOCTEHW B TPOIECCE aHajdu3a JaHHBIX O MyTSIX Pa3BUTHS B
OWOJIOTUY HAYYHBIX B3TJBIIOB, WIEH M TIOIXOMOB K M3YUYCHHUIO JKUBBIX CHUCTEM
Pa3HOTO YPOBHSI OPTaHHU3AIINN;

CTAaHOBJICHHE Yy oOydaroumxcsi oOmieil KyJnbTypbl, (YHKIIMOHAIBLHON
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATHh U OIICHUBATH SBJICHUS OKPYKAIOIIETO
MHUpa JKMBOW TPHUPOILI HA OCHOBAaHWUW 3HAHWW W OMbBITA, IOJYYCHHBIX IPHU
U3y4eHUN OMOJIOTHH;

dbopMupoBaHre y OOydYalOIMMXCSd YMEHHM WUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTUYECKUX 3HAHUW B TMPAKTUYECKOW JCSATENbHOCTH YeEJIOBEKa, Pa3BUTHU
COBPEMEHHBIX MEIUITUHCKUX TEXHOJOTUN U arpOOMOTEXHOJIOTHIA,

BOCTIUTaHUE YOEKIAEHHOCTH B BO3MOYKHOCTH TO3HAHUS YEIIOBEKOM KUBOM
IPUPOJIBI, HEOOXOIUMOCTH OSPEKHOTO OTHOIICHHUS K HEeH, COOIIOICHHS ATHICCKHUX
HOPM IIPU IPOBEJICHUN OMOJIOTHUECKUX UCCIIEIOBaHM;

OCO3HaHWE IIEHHOCTH OWOJOTMYECKUX 3HAHUWU [JIs TIOBBIIICHUS YPOBHS
AKOJIOTHYCCKOHN KYIbTYPHI, ISl POPMUPOBAHUS HAYTHOTO MUPOBO33PCHHUS,

IpUMEHEHUE MTPHOOPETEHHBIX 3HAHUN U YMEHHUI B TOBCETHEBHOM KU3HU AJIs
OLICHKHU MOCJIEACTBUI CBOEH JIESITEIRHOCTH 10 OTHOILICHUIO K OKPYXKAIOLIEN Cpelie,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHME M COONIOJCHUE Mep NPOPHUIAKTUKA
3a00JIeBaHUM.

B cucreme cpegnero oOmiero oOpasoBanusi «buosjorus», uzydaemas Ha
0a30BOM YpOBHE, SBISICTCS O0S3aTEIbHBIM YUEOHBIM MPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHOM 00aacTi « EcTecTBeHHO-HAYUHbBIE TIPEIMETHI.



Jlist u3ydenusi OMoJI0TuM Ha 6a30BOM YPOBHE CpPEHETO 00111ero 00pa3zoBaHus
otBoAuTCs 68 yacos: B 10 kimacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34
yaca (1 gac B Hezento).



COJEPXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorust kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTUM C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JPYTUMHU €CTECTBCHHBIMU HayKamu, (puiiocodueit, ITUKON, ICTETUKON U MPaBOM.
Pons Ouonoruum B (HopMUpOBAaHHH COBPEMEHHOW HAy4YHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Meto/bl TO3HAHUS KUBOUM MPUPObI (HAOMI0ICHUE, SKCIIEPUMEHT, ONKUCAHUE,
U3MEpEHUe, KIacCU(PUKALMs, MOJEIUPOBAHUE, CTaTHCTHYECKass 00paboTka
JTAHHBIX).

JdemoHcTpanuu:

[Toptpetst: Y. Hapun, I'. Menaens, H. K. Konbios, /Ix. Yorcon u @. Kpuk.

Tabnuiel 1 cxembl: «MeTo/Ibl MO3HAHUSI )KUBOW TTPUPOJIBD.

JlabopaTopHbIe M IpaKTHYecKue padoThbl:

[Ipaktuueckas pabGotaNe 1. «Mcmonp3oBaHHWE pa3IUYHBIX METOAOB MpHU
U3Y4EHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbI U UX OPraHU3al M.

Kubie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus: ouonoruu. OTiandue
KUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CaoiicTBa 6MOCHCTEM M X pa3HOOOpa3ue. YPOBHU OpPraHU3aIllUd OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIA, MOMYJIAIMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTreoeHOTHYeCKu ), OnocepHbIii.

JdemoHncTpanuu:

Tabmuubl u cxembl: «OCHOBHBIC TPU3HAKU JKU3HWY», «YPOBHU OpraHU3AIUU
YKUBOU MPUPOIBD.

O6opynoBanue: moaenb Mosiekybl JIHK.

Tema 3. XumuuyecKuii COCTAB U CTPOCHHUE KJIETKH.

XUMHUYECKHM COCTaB KIETKA. XHMHUYECKHUE BJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MUKpPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BELIECTBA.

OyHKIMM BOABI M MHUHEpaAIbHBIX BEHIECTB B KieTke. llomnepxanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u crpoeHue OENKOB. AMHHOKHCIOTBI — MOHOMEpHI OEIKOB.
HezaMeHnunmble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYphl ~O€IKOBOM MOJIEKyJbl (NepBUYHAs, BTOpUYHAS, TpPETUYHAA U
YETBEPTUYHASI CTPYKTypa). XHUMHYECKHME CBOIcTBa OenkoB. buonornuyeckue
GyHKUIHUU OENKOB.



depmeHTHl — OuWosormdeckue Kartamusatopel. CTpoeHume (epmeHTa:
aKTUBHBIA TEHTp, cyOcTpaTHas cnenudpuyHocTtb. KodepmeHnTsl. Butramunsi.
Otnuuus pepMEeHTOB OT HEOPraHUUECKUX KaTaInu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIOKO3a, pudo3a ©  JE30KCHpu003a),
aucaxapuipl  (caxapo3a, JaKTo3a) MW noiMcaxapuiabl (Kpaxmall, TJIMKOTEH,
1eJUTI0I103a). bruonornvyeckue GyHKIIMH YTIIEBOIOB.

Jlunuaper:  Tpuraunepunbl, ¢dochoaunuasl, crepouabl. [ 'uapoduIbHO-
ruapodoOHble  cBoiicTBa. buonornueckue ¢GynHkumu aunuaoB. CpaBHeHHe
YIJIEBOJIOB, OETKOB U JIMMHUIOB KaK UICTOYHUKOB SHEPTHUU.

HyxnennoBeie xucnorel: JHK wu PHK. Hykieoruaer — MoHOMEpPBHI
HyKJIenHOBBIX KuciaoT. Ctpoenue u ¢pyukiuu JHK. Ctpoenne n ¢pynkunu PHK.
Buaest PHK. AT®: ctpoenue u GyHKIIUH.

[utonorus — Hayka o kietke. Kietounast Teopust — npumep B3auMOACHCTBUS
uzeil 1 PaKkToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIICTKH.

Knerka kak menoctHas >xuBas cuctemMa. OOmmMe NpPU3HAKH KJIIETOK:
3aMKHyTasi HapyxHass mMemOpana, monekynbl JIHK kak reneruueckuit ammapar,
cucTeMa cuHTe3a Oenka.

Tumnbl KJIETOK: 3yKapuoTHuecKas U mpokapuotuyeckas. (OCOOEHHOCTH
CTpOEHHUs TpoKapuoTuueckor kieTku. Kierounas crenka Oakrtepuii. CTpoeHue
AYKApUOTUYECKOW KIETKH. OCHOBHBIE OTJIMYWS PACTUTEIbHOW, >KUBOTHOU H
rpUOHOMN KJIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJTMKOKAJIUKC, UX
¢ynxun. [Inazmatuueckas memOpana, e€ cBoiicTBa u pyHkuuu. L{lutonnazma u eé
opranounbl. OnHomeMOpannbie opraHounbl kietku: OIIC, ammapat ['onbmxkwy,
a30CcoMBl. [10yaBTOHOMHBIE OpPraHOWIbl KIETKU: MHUTOXOHIPHUH, IIIACTUIBI.
[Ipoucxoxxaenne MUTOXOHJApUN U TuiacTua. Bunbl mmactun. HememOpaHHbIe
OpraHoOWJbl KJIETKU: pPUOOCOMBI, KJIETOYHBIM IIEHTP, IEHTPUOJH, PECHUUKH,
KryTUKHA. QyHKIIMM OPraHOMI0B KJIETKU. BKitoueHus.

SAnpo — perynaropHsiid 1ieHTp KiIeTku. CTpoeHue sjpa: siaepHas 000104Ka,
KapHoIlIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JdemoHcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBann, M. lnelinen, P. Bupxos, [Ix.
Yorcon, ®©. Kpuk, M. Yuikunc, P. ®@pankinun, K. M. bap.

Huarpammel:  «PacrnipeniesieHue XUMHUYECKMX JJEMEHTOB B HEXHBOU
npupojie», «PacnpeneneHne XuMUUECKUX 2JIEMEHTOB B )KUBOU MPUPOIE.

Tabmuubr u cxembl: «llepuognveckas TabaUIIAa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHue MoJeKyJIbl BOb», «brocunTtes 0enka», « CTpoeHrne MOJIEKYJIbI OenKay,
«Ctpoenue depmentay, «Hykmennosbie kucnotel. JJHK», «Ctpoenue monexybi



AT®», «CtpoeHue >yKapuoTHUYECKOM KIETKW», «CTpOEHUE >KMBOTHOU KIIETKU»,
«CtpoeHue pacTUTENbHOM KIETKN», «CTpOEHHE TNPOKAPUOTHUECKON KIIETKH,
«CTpoeHue sapa KIETKn», « YTIIEBOIAbD, «JIumuabn.

OOopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYJOBAaHHME [UIsl MPOBEACHUS
HAOJIIOICHHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpPENapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHblie 1 NpakTHYeCKHE PadOThI:

Jlabopatopuas pabora Ne 1. «M3yueHue KaTaaTuTUYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha IpUMEPE aMIITIa3bl WU KaTajaasbl)y.

Jlabopatopuass pabora No 2. «l3ydyeHue CTpOeHHS KIETOK paCTEHUH,
KUBOTHBIX M OaKTEepHil MOJI MUKPOCKONOM Ha TOTOBBIX MHUKpONpenaparax M HX
OTHCAHUE.

Tema 4. /KusHeaesiTeJIbHOCTh KJIETKH.

OOmeH BemecTB, Wik MeTadoIu3M. AcCUuMUIAIUsS (TUTACTHYECKUT OOMEH) U
JTUCCUMUJIISIIUS (SHEPTeTUUECKHil OOMEH) — JBE CTOPOHBI E€IMHOrO Ipoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB U HHEPrUU B IMOHUMAHUU
MeTabonu3ma.

Tuner oOMeHa BemecTB: aBTOTpodHBIN U reTepoTpodHbii. Pons dhepmenToB
B OOMEHE BEIIECTB U MPEBPAILIEHUH SHEPTUU B KIIETKE.

®orocunte3. CperoBass W TeMHOBasg (a3bl ¢doTocuHTe3a. Peakuuu
dbotocunTeza. DPdekTuBHOCTh oTOCHHTE3a. 3HaAUeHUE (POTOCHUHTE3a ISl KU3HU
Ha 3emsie. BiausiHue ycioBuil cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIMIEHUS €TI0
NPOJAYKTUBHOCTU Y KYJbTYPHBIX PACTCHUI.

XeMOCHHTE3. XEeMOCHHTE3UPYIoIUe OakTepur. 3HAUCHUE XEMOCHHTE3a IS
KU3HU Ha 3eMJIe.

DHepreTuueckuii oOMeH B KieTke. PaciieruieHue BeliecTB, BbIJEICHUE U
AKKyMYyJIUPOBaHUE DSHEPruM B KIJIETKE. OTalbl SHEPreTUYECKOro OOMeHa.
I'mukomus. bpoxenune m ero Buuabl. KHCIOpOOHOE OKHCICHHE, WIM KIETOYHOE
JbIXaHUE. OkucnuTenbHOE dbochopunupoBaHue. OddexTuBHOCTH
SHEPreTUYECcKoro oOMeHa.

Peaknuu wMarpuunoro cunre3a. ['enernueckas wuHpopmamus u JIHK.
Peanuzanus renetwdyeckodt wHpOpManuu B KIETKE. | €HETHYECKHH KOJ W €ro
cBoiictBa. Tpanckpurnus — Matpuuabii cuaTe3 PHK. Tpancnsanus — GuocunTtes
Oenka. Ortanbl TpaHcisiuuu. KoaupoBanue amuHOKuciIoT. Ponb pubocom B
OonocuHTE3€e OemKa.

Heknerounsie ¢popmbl sxu3HU — BUpychl. ctopust oTkpeiThs Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMSI MW KU3HCHHOTO IIMKJIa BHUPYCOB.
baktepuodaru. bonesnu pacreHuid, KXUBOTHBIX U YEJIOBEKa, BHI3HIBAEMbIC
Bupycamu. Bupyc ummynoxaedunura yenopeka (BUY) — Bo3Oyaurens CITN/a.



OOparHast ~ TpaHCKpuIiusi, peBepraza u  uHTerpaza. lIpodunakruka
pacnpocTpaHeHUsl BUPYCHBIX 3a00JIeBaHUM.

JdeMoHcTpanuu:

[optpetsr: H. K. Konbuos, /1. . IBanosckuii, K. A. Tumupszes.

Tabmumer u cxembl: «Tunbl mutanusy, «Metaboauzm», «MHTOXOHIPUN,
«OHepreTuueckuit oomen», «Xmopomnacty, «®Dorocunredyn, «Ctpoerue JIHK»,
«CTtpoeHue u PyHKIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit Komy,
«Bupyce», «bakrepuodarn», «Crtpoenne u xuzHeHHblM nuka Bupyca CIIN/a,
oakTepuodaray, «Pemmukarus JTHK».

O6opynoBanne: Moaenu-anmukaun «Yapoeaue JIHK um Tpanckpurmmsy,
«buocuntes 6enkay, «CTpoeHue KIeTKn», Mojenb cTpykTypsl JJHK.

Tema S. PasMHoOKeHHe M MHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounbii 1uki, WM SKU3HEHHBIM LMK KiaeTku. MHTepdaza u MHUTO3.
[Tpomeccrl, mpoTekaromme B wHTEpdasze. Permkanus — peakuus MaTPpUIHOTO
cunteza JIHK. Crpoenmne xpomocom. XpOMOCOMHBIH HabOp — KapHOTHIL
JIMTITON THBIN U TaIUIOUIHBIN XPOMOCOMHBIE Ha0OPHI. Xpomatuisl.
[{uTOJIOTUYECKHE OCHOBBI PAa3MHOXEHUS W  MHIMWBUIYAJIbHOTO  Pa3BUTHUA
OpPTaHU3MOB.

Henenue knetku — muto3. Craauu mutosza. IIpoueccsl, npoucxonsiue Ha
Pa3HBIX CTAIUAX MUTO3a. BUOJIOrHYECKU CMBICT MUTO3A.

[Iporpammupyemasi rudenb KJIETKH — aromnTo3.

®opMbI pa3sMHOKEHHSI OPraHU3MOB: Oecrosnoe U nmososoe. Bunpl 6ecnosnoro
Pa3sMHOXKEHUA: JICJICHUE HAABOE, IIOYKOBAaHHE OJHO- KM MHOTIOKJIETOYHBIX,
cropooOpa3zoBaHKe, BEreTaTUBHOE pa3MHOXKeHHE. VICKyCcCTBEHHOE KIOHUPOBAHUE
OpPraHu3MOB, €T0 3HAYECHHE JJIS1 CEJICKIUU.

[TosioBOE pa3MHOXKEHHE, €T0 OTINYHSI OT OECTIOJIOTO.

Meiio3. Cragun menosa. [Iponeccsl, MpoUCXOondIIne Ha CTagusAX MeWo3a.
[ToBenenne xpomocoM B wmenose. KpoccuHrosep. buosiornueckuii CMbICI U
3HAYCHHUE MEN03a.

'ameTtorenes — mpouecc oOpa30BaHUA TOJOBBIX KJIETOK Y >KHMBOTHBIX.
[TonoBeie xene3bl: CEMEHHMKHM M AUYHUKUA. OOpa3oBaHME W Pa3BUTHUE IOJOBBIX
KJIETOK — TaMeT (CrepMaro30ui, SIMIEKIeTKa) — CHEepMaTOreHe3 M OBOIEHE3.
OcoOeHHOCTH CTpPOEHHUsl ANWLEKIETOK W CHepMaTro3ouaoB. OII0J0TBOpPEHHUE.
[TapTenorenes.

NunuBunyanbHoe pa3BuTHE (OHTOreHE3). OMOpHUOHAIBHOE  pPa3BUTHE
(aMOpuorenes). Jtarnbl SMOPHOHAJIBHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KHUBOTHBIX:
apobneHue, racTpyisaius, opraHorere3. IloctamOGpuonanbHOoe pa3Butue. THUIIBI
NOCTAIMOPHUOHAIBHOTO PAa3BUTHS: MpsAMOE, HempsiMoe (IMUMHOYHOE). BrumsiHue



Cpenbl Ha Pa3BUTHE OPTraHU3MOB, (AKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIEHHBIC
YPOJICTBA.

Poct u pazButue pacrenuii. OHTOreHe3 ILBETKOBOIO PACTEHUA: CTPOCHHE
CEMEHU, CTA/INU PA3BUTHSL.

JdemoHcTpanuu:

Tabmuiel u  cxeMbl: «DOpMBI pPa3MHOXKEHHS OPraHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHUE y IIBETKOBBIX pacTeHUil», «BeretaTuBHOE pa3MHOXKEHUE
pactenuity, «J/lenenue xknetku Oaktepuit», «CTpOE€HHE TOJIOBBIX KJIETOK,
«Ctpoenue xpomocombly, «Knetounsiii nukmy», «Pemnukanusa JTHK», «Murtos»,
«Meiios», «IIpsmoe u HenpsMoe pa3zButue», «l'aMeTorenes y MICKONUTAIOMINX U
4yesoBeKka», « OCHOBHBIE CTAIMM OHTOT'€HE3ay.

OGopynoBaHue: MHKPOCKOTI, MHKpOIpenapaThl «Cnepmaro3onasl
MJICKOTIUTAIOIIETO», «SIHIEeKIeTKka MiIeKonuTarmero»y, «KapuoknHes B KieTKax
KOpEIIKa JIyKa», MarHuTHAas MOJEb-alIuIMKauus «/lejieHne KIEeTKn», MOJEIb
JIHK, monenp meTadazHoit XpOMOCOMBI.

JlaGopaTopHblie 1 NpakTHYeCKHE PadoThI:

JlaGoparopuass pabora No 3. «HaOmromeHue MuTO3a B KJIETKaX KOHUYMKA
KOpEIIIKa JTyKa HAa TOTOBBIX MUKPOMPENapaTaxj».

JlaGoparopuass pa6ora Ne 4. «M3ydeHwe CTpPOCHHS IIOJIOBBIX KIETOK Ha
FOTOBBIX MUKpOIIpPENapaTaxy».

Tema 6. HacsiencTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipeamer u 3agauu renetuku. Mctopust pa3BuTHs T€HETUKUA. POJIb IUTONOTUU
U SMOPHUOJIOTUU B CTAHOBJIICHUM TEHETUKHU. BKiianm poCCHUUCKUX M 3apyOeKHBIX
y4EHBIX B pa3BUTHE TCHETHUKH. METOIbl TEHETUKH (THOPHI0JIOTHICCKHM,
IIUTOTCHETUYECKUH, MOJEKYJISIpHO-TeHeTHYeCKUii). (OCHOBHBIE T'€HETHYECKHUE
noHATHs. ['eHeTn4yeckass CHMBOJIMKA, UCMOJIb3yeMasi B CXeMaxX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MMPU3HAKOB, YCTAHOBIEHHBIE . MeHenem.
MoHorubpunHOe CKpemMBaHWe. 3aKOH €AMHOO0Opa3usi THOPHUIIOB TIEPBOTO
nokoJieHus. IIpaBuio JOMUHMpPOBaHMS. 3aKOH PpACHICIJICHUS MPU3HAKOB.
I'unores3a unctoTsl rameT. [1oHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpeniuBaHWe. 3aKOH  HE3aBUCHUMOTO  HacCIeIOBaHMS
npu3HakoB.  [[UTOreHETHYEeCKWE  OCHOBBI  JUTHOPHUIHOTO  CKPEIIMBAHUA.
AHanuzupyouiee ckpenmpanue. Mcnoap30BaHne aHAIU3UPYIONIETO CKPEIIUBAHUS
JUISL OTIPEIeSICHHS] TEHOTHIIA OCOOH.

CuernyieHHoe  HacienoBaHue Tpu3HakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HACJI€JOBaHUIO '€HOB. HapyllleHue CueruieHrst TeHOB B PE3yJbTaTe
KPOCCUHIOBEpA.

XpOMOCOMHAasl TEOPUS HACIIEACTBEHHOCTHU. [ eHeTHYeCKue KapThl.



I'enetnka mosa. XpoMOCOMHOE ONpENENIeHUE Moja. AyTOCOMBI U IIOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble M TreTeporameTHble opraHu3Mbl. HacnenoBaHue
IIPU3HAKOB, CLIETUVIEHHBIX C ITOJIOM.

N3meHunBOCTH. BHIBI N3MEHYMBOCTH: HEHACIIEACTBEHHASI M HACJIEACTBEHHAS.
Posp  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTH.  XapaKTEPHUCTUKA
MOJIU(PUKAIMOHHON M3MEHUYUBOCTU. BapualimoHHbIN psil M BapUallMOHHAS KPUBAs.
Hopma peakuuun npusHaka. KonndecTBEHHbIE M KAUECTBEHHBIE NPU3HAKUA U MX
HOopMa peakuuu. CBolicTBa MOANU(DUKAIIMOHHON U3MEHYHUBOCTH.

HacnencrBennasi, wiM TEHOTHNHYECKas, W3MEHYMBOCTb. KoMOMHAaTHBHAS
U3MEHYMBOCTb. Meio3 W TMOJOBOM MPOIECC — OCHOBAa KOMOWHATHBHOMU
U3MEHYMUBOCTU. MyTalmoHHasi u3MeHUYnBOCTh. Kitaccudukanust MmyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U MpU4MHBI MyTaluuid. MyTareHHble (GaKTOPBHI.
3aKOH rOMOJIOTMYECKHX PSAAOB B HaclIeACTBEHHOM n3menunsoctu H. Y. BaBuiiosa.

BresnepHas HacIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka wenoseka. Kapuotun uyenoBeka. OCHOBHBIE METOJBI T'€HETHKU
YeJIOBEKA: FeHeANIOrM4eCKui, OJIM3HEIOBBINM, IIMTOr€HETUUYECKUN, OMOXUMUYECKUM,
MOJIEKYJISIPHO-TE€HETUUECKHM. CoBpemeHHOE ONIpENIEIICHHE TE€HOTHUIIA!
IIOJIHOTEHOMHOECEKBEHUPOBAHNE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE C IOMOIIBIO
[111P-ananu3a. HacneacTtBeHnHble 3a00JIeBaHHMS 4YeJIOBEKAa: TI'€HHBIE OOJIC3HH,
00JIe3HH C HACJIEICTBEHHOW MPepacroyioKeHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comarnueckue W TreHeparuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHUHATIBI
310pOBOro 00pa3a KU3HU, TUATHOCTUKU, MPOPUIAKTUKH U JI€UEHUS T€HETUYECKHUX
Oone3Held. MenuKO-reHeTUYECKOE KOHCYJIbTUPOBAHHE. 3HAYEHUE MEIAMIIMHCKON
TeHETHUKH B MPEAOTBPAILIEHUH U JICYCHUN TeHETUYECKUX 3a00JIeBaHUN YelloBeKa.

JdeMoHcTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumogees-Pecosckuii, H. 1. BaBunos.

Tabmuel ©W  CXEMBL: «MoHOrHOpUIHOE  CKpEIIMBaHUE U €ro
LIUTOT€HETUYECKAs] OCHOBa», «3aKOH pAaCIICIUIEHUS M €ro LHUTOrE€HETHYECKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JurubpumHoe  CKpeluBaHHE,
«lluTosornyeckre  OCHOBBI  JUTHOPUAHOTO  CKpemiuBaHus»,  «Mehosy,
«B3auMOIEenCcTBUE  AJUIENIBHBIX TI'E€HOB», «l'€HeTH4Yeckne KapThl pPacTEHUH,
KUBOTHBIX W YEJIOBEKa», «l'€eHeThka moiyia», «3aKOHOMEPHOCTH HAacJIeI0BaHUs,
CUEIUIEHHOr0 ¢ mojom», «KapuoTumbl 4YenoBeKa W KUBOTHBIX», «Buabl
U3MEHUMUBOCTHY», «MoaudukanronHas H3MeHUYMBOCTH», «HacnmemoBanue pesyc-
(dakropa», «I'eHeTrka rpynn KpoBuw», « MyTamoHHasi U3MEHUYHUBOCTHY.

O6opynoBanue: MoJEIH-aNIUIMKAIMN «MOHOTUOPUHOE CKPELIUBAHUEY,
«Henonmnoe nmomuHupoBaHuey, «JuruOpumnoe ckpemnuBanue», «llepexpéct



XpOMOCOM», MHKPOCKOIl M MHKporpenapaT «Jlpo3odpuna» (Hopma, MyTanuu
(bopMBI KPBUIBEB M OKPACKH Tela), repoapuii «I'opox moceBHOM».

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

JlabopaTtopHast pabora Ne 5. «V3ydeHuwe pe3ynabTaTOB MOHOTHOPUIAHOTO WU
JUTHOPUIHOTO CKPEIUBAHUS Y IPO30( MBI HA TOTOBBIX MUKPOIpPENapaTaxy.

JlabopatopHast pabota Ne 6. «M3yueHne MoaN(pUKAIIMOHHON U3MEHUNBOCTH,
IIOCTPOECHUE BapUALIMOHHOTO Ps/Ia U BAPUALMOHHON KPUBOID.

JlaGoparopHas pabota Ne 7. «AHanu3 MmyTanuil y 1po30(uiibl Ha TOTOBBIX
MHKpPOIIpENapaTax».

[Ipaktuueckass pabora Ne 2. «CocraBieHHWE M aHAIU3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekuiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekupst Kak HayKa MU MpOLECC. 3apPOKICHHUE CEIEKIUH W JTOMECTUKALMS.
Yuyenne H. UW. BaBumoBa 0 1eHTpax MOPOUCXOXKACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHUM. LIeHTphl MPOUCXOXKIAEHUS JOMAIIHUX KUBOTHBIX. CoOpT,
OpOJ1a, ITaMM.

CoBpeMeHHbIE METO/IbI celeKIMU. MacCoBBIM U MHAMBUIYAJbHBINA OTOOPHI B
CEJIEKIIMM pPACTEHWH M JKUBOTHBIX. OleHKa 3KcTepbepa. bIM3KOpoACTBEHHOE
ckpenuBanue — WHOpuAWHT. Ywmcras nuHug. CKpelMBaHUE YHUCTHIX JIMHUM.
I'ereposuc, wnn rubpunHas cuna. HepoAacTBeHHOE CKpelIUBaHUE — ayTOPUAMHT.
Otrnanéunas rtubpuau3anuss U e€ ycrnexu. VICKyCCTBEHHBIM MyTareHes u
MOJYy4YEHUE TOJUIUIONA0B. JlOCTMXKEHHS CENEKIMU PACTEHHM, >XUBOTHBIX W
MHKPOOPTaHU3MOB.

buotexHonoruss Kak OTpacib MPOU3BOACTBA. ['€HHAsi WHXKEHepHUs. OTalbl
co3nanusi pexomOuHanTHoM JIHK wu TtpaHcrennsix opranusmoB. Kierounas
nxeHepud. Kiietounsle KylbTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTEHHUIA.
KnonupoBanue BBICOKOMPOAYKTHUBHBIX CEIIBCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

Okosornuecknue W oTtudeckue  npodmempl. MO —  reHeTmdecku
MOJIU(PUITUPOBAHHBIC OPTAHU3MBI.
JlemoHcTpanuu:

[Toptpersi: H. WM. BaBunos, . B. Muuypun, I'. /. Kapneuenko, M. @.
HMBaHoB.

Tabmuiel 1 cxeMbl: Kapra «lIeHTphl MPOMCXOXKICHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoabl 1oMalHUX KUBOTHBIX», «CopTa KyJIbTYypPHBIX
pacrenuity, «OTnanéHHas rudpuauzamus», «Padotel akagemuka M. ®. MiBanoBay,
«llomumnongus», «OObEeKThl OuorexHonorun», «KiaeTtounele KyJIbTyphl U
KJIOHUpOBaHHeE», « KoHCTpynpoBaHuE U MEPEHOC TEHOB, XPOMOCOM).

O06opynoBaHue: MYJISDKH TUIOJIOB U KOPHETUIOAOB JUKHUX (POPM U KYJIBTYPHBIX
COpTOB pacTteHui, repoapuii «CenbcKOX03sUCTBEHHbBIE PACTECHUS.



JlaGopaTopHble U pakTHYecKue padoThbl:

Okckypcusi«OCHOBHBIE METOAbl M JIOCTMDKCHHS CEJEKIUU pacTeHUuH u
YKUBOTHBIX (Ha CEJICKIIMOHHYO CTaHIINIO, IJIEMEHHYIO bepmy,
COPTOUCTIBITATENIBHBIM ~ y4acTOK, B TEIUIMYHOE XO3S4MCTBO, J1a0OpaTOPHIO
arpOyHUBEPCUTETA WM HAYUYHOTO LICHTPA)».

11 KUIACC

Tema 1. DBoJIOIMOHHAA OMOJIOTHAL.

[IpeanocpUlKu BO3HUKHOBEHUS HBOJIOLMOHHOW TEOPUU. OBOJIIOLIMOHHAA
Teopuss U €€ MecTo B OMONOruu. BiusiHue 3BOJIIOIMOHHONW TEOPUM HA Pa3BUTHE
OUOJIOrMH U APYTUX HAYK.

CeuzerenbcTtBa  dBoMoLMU. [lal€eOHTONIOTHYECKHE:  ITOCIIEN0BATEIBLHOCTD
NOSIBJICHUS BHUJIOB B MaJICOHTOJOTMYECKOW JIETOMHUCH, MEePEeXOaHbIe (HOPMBI.
buoreorpaduueckue: cxoacTro u paznuune ¢ayH u Gaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHUE: CXOJACTBA W PA3NUYMUSI SMOPHOHOB PpAa3HBIX BHUIOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJIOTHYHBIE,
pYJIUMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIpHO-OMOXUMUYECKHE: CXOJCTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKUX MyTed Yy Bcex
OpraHU3MOB.

OpomononHas Teopuss Y. JlapBuna. IlpeAnochbliKM BO3HUKHOBEHUS
JapBUHMU3Ma. JIBWXKyIME CHUJIbI 3BOJIOLNUU BUJIOB Mo JlapBuHY (M30BITOYHOE
pPa3MHOXKEHHE IIPU OTPAHUUYEHHOCTU PECYPCOB, HEONPEIECNEHHAs W3MEHUHUBOCTD,
O0opb0a 3a CyllecTBOBAaHUE, €CTECTBEHHBINA OTOOD).

Cunrernueckas teopus 3Bomonuu (CTI) u e€ OCHOBHBIE TTOJIOKEHHUS.

MukposBomronus. [Tonynsuus kak equHUIA BUAA U 3BOJIIOLIHH.

JBukyme cuibl ((pakTopbl) SBOJIOLMHM BUJIOB B IpUpojie. MyTallMOHHBIH
npoluecc ¥ KOMOWHATHBHAas W3MEHUYMBOCTH. [lomynsiiMOHHBIE BOJHBI U Jpeild
reHoB. M30s1us 1 MUrpanus.

EcrtecTBeHHBII 0TOOp — HampaBisOmMi  Qakrtop 3Bomaouud. DPopMbI
€CTECTBEHHOTO 0TOODA.

[IprcnocoOaeHHOCT, OPraHU3MOB Kak pe3yibTarT 3Boitouuu. Ilpumepsr
MPUCIIOCOOJICHHUH Y OpraHu3MoB. ApoMop(dO3bl U UIMOA AN TALINH.

Bun wu BupmooOpazoBanue. Kputepuum Buga. OcHOBHble  (HOPMBI
BUI000pa30BaHus: reorpaduieckoe, IKOJIOTHIECKOE.

Maxkpospomtorusi.  Dopmbl  3BonoLMU:  puUIETHYECKAs, JUBEpreHTHasl,
KOHBEpreHTHasl, napajiesbHas. HeoOpaTuMocTs 3BONIOIUH.

[TpoucxoxieHne OT HecleuuaTu3UpOBaHHbIX MNpenakoB. IIporpeccupyromnias
crnenuain3anrs. AJanTUBHAS paguanus.

JdemoHcTpanuu:



[Toptpetsl: K. Jlunneit, K. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bbap, DO. I'ekkens, @. Mromiep, A. H. CeBepiios.

Tabnuirel 1 cxembl: «Pa3BUTHE OPraHUYECKOro MUpa Ha 3eMiiey, «3apOIbIIiIn
MO3BOHOYHBIX ~ JKUBOTHBIX»,  «ApxeonTepukc», «®Dopmbl  OoprOBI  3a
cymectBoBanue», «EctecTBeHHbIl 0TOOPY, «MHOr0o00Opasue COpPTOB PACTCHUIDY,
«MHoroo6pazue  mopon  KUBOTHBIX»,  «[lomymsauum»,  «MyTauuoHHas
U3MEHUUBOCTB», «ApoMopdo3bl», «Uamoamantaummn», «OO0mas aereHepauus,
«JIBmkymue cunbel 3Bofouun», «Kapra-cxema wapmpyra myrtemectBuas Y.
Hapsunay, «boppba 3a cymectBoBaHue», «lIpucrmocobIeHHOCTh OPraHU3MOBY,
«"eorpaduueckoe Bu1000pa3oBaHne», « IKOJIOTHIECKOE BUI000PA30BAHUEY.

OO0opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3jIM4YHBIMU THUIIAMH OKPACKH,
Ha0oOp TJI0JIOB M CeMsH, KoJuleKuus «lIpuMepbl 3alIUTHBIX MPUCIIOCOOTICHUN Y
KUBOTHBIX», MOJIeJb «OCHOBHBIE HAIPaBJICHUS SBOJIIOIUNY», OOBEMHAS MOJEIb
«CTpoeHue roiIoBHOTO MO3ra O3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KoiuieKuus «PopMbl COXPaHHOCTH
UCKOMAEMBbIX JKMBOTHBIX M pacTeHuil», wmonenp anmumkanus «llepexpécr
XpOMOCOM», BIaxHble npenapaTbl «Pa3Butue Hacekomoro», «Pa3Burtue
JSATYIIKA», MUKpompernapat «/[po3odwmma» (Hopma, myTtanmuu GOpMBI KPBIILEB U
OKpacCKH Tena).

JlaGopaTopHblie U NpaKTHYeCKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHJOB IO MOP(OIOTrHIECKOMY
KPUTEPHUION.

JlabopatopHas padota Ne 2. «Onucanue mpucrnocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEeHNE M pa3BUTHE *KU3HU HA 3emuie.

JloHayuyHbIE TIPEICTABICHUS O 3apOXKICHUM KWU3HU. HaydHble THUIIOTE3bI
BO3HUKHOBEHHUsI KU3HU Ha 3emiie: a0uoreHe3 W NaHcnepMmus. XuMUUYecKas
ABOMIOLMS. AOHOT€HHBIH CHUHTE3 OPraHMYECKUX BEIIECTB M3 HEOPraHUYECKHX.
DKCIEPUMEHTANIBHOE MOATBEPKIAECHNE XUMUYECKOW IBOMIOINH. HauanbHbIe 3Tanbl
ounosorndeckor sBojtoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HHUKHOBEHHWE NPOTOKJETKU. [lepBble KIETKM M WX SBOJIIOLHUS.
@opMUPOBAHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emiie mo spam M nepuojam. Kartapxeil. Apxelickas u
nporepo3oiickas dpbl. llaneo3oiickas spa u €€ mnepuoabl: KEeMOPUMCKUH,
OPAOBUKCKUH, CULITYPUHUCKHM, JEBOHCKNM, KAMEHHOYTOJIbHBIN, TIEPMCKHUU.

Me3o3o0iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBO.

KaiiHo3olickas 3pa u €€ mnepuoApl: NaAJCOr€HOBBIM, HEOTCHOBBIMH,
AHTPOIIOT€HOBBIM.



XapakTepucTUKa KIMMaTa M IeoJIOTMYECKUX NpoueccoB. OCHOBHBIE 3Talbl
SBOJIIOIMU PACTUTENBHOTO M KMBOTHOrO MHUpa. ApoMopdo3bl y pacTeHUM u
XKUBOTHBIX. [losiBiI€HME, paclBET U BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

Cucrema OpPraHM4YecKOro Mupa Kak oOTpaxeHue »3BoJouuH. (OCHOBHBIE
CUCTEMATUYECKHE IPYIIIBI OPTraHU3MOB.

DBOJIIOLMA YeJIOBEKa. AHTPOIIOJIOTHS KaK HayKa. PazBuTue npeacraBiieHHil o
IIPOUCXOXKJIEHUH uesoBeka. Meroabsl u3ydeHusl aHTporioresesa. CxoacTBa u
paznuyms 4es0BeKa U KUBOTHBIX. CHCTEMATHUECKOE MOJIOKEHUE YeTIOBEKa.

JBwkymme — cuibl  ((pakTopel)  aHTPOIIOTEHE3A. Hacnencreennas
U3MEHUYMBOCTh M  €CTECTBEHHBIM o0TOOp. OOmecTBeHHbI o00pa3 KH3HHU,
U3rOTOBJIEHUE OPYIUN TPyJAa, MBILLJICHUE, PEYb.

OCHOBHBIE CTaJAMU U BETBU IBOJIOIMU YEJIOBEKA: aBCTPAIONUTEKH, YeIoBeK
yMmeneli, YenoBek mnpsamoxomamui, YenoBek HeanaepTtanbckui, Yenosek
pa3yMHbIii. Haxoakum MCKOIAaeMbIX OCTaTKOB, BpPEMS CYIECTBOBAHMS, 00JIaCTh
pacmpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUSL.

UYenoBeueckne packl. OcCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUTHAS
(eBpasmiickasi),  HErpo-aBCTpalioujHas  (PKBAaTOpUaAlbHAs),  MOHTOJOUIHAsS
(a3maTcko-amepukaHckas).  YepTsl  NPUCHOCOOJIEHHOCTH  MPEACTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBHUSAM CYIIECTBOBAHMS. EIMHCTBO 4YEIOBEYECKHX pac.
Kpurtuka pacusma.

JdeMoHcTpanuu:

[Toprpetsr: ®. Pemu, JI. Ilactep, A. . Omapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuipel 1 cxembl: «Bo3nnkHOBeHHMe COJIHEUYHON CHCTEMEBI», «Pa3BuTHE
OpraHuueckoro wmupa», «PacturenbHas kieTka», <« KHUBOTHas  KJETKay,
«IIpokapuoTtnueckas kinetka», «CoBpeMeHHash CHCTeMa OpPraHUYECKOro MUY,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHSI YEIOBEKAa U YEJIOBEKOOOpa3HBIX
00e3psiH», «OCHOBHBIE Me€CTa NAJCOHTOJOTMYECKUX  HAXOJOK  MPEAKOB
COBPEMEHHOI'0 4YeJoBeKa», «J/lpeBHenmune moam», «/IpeBHue moam», «llepsbie
COBPEMEHHBIE JIIOIN», «HeIoBeueCKue pacoly».

O6GopynoBanue:  Mysiku  «lIpoucxoxknenue — yenoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTalblda, KPOMAaHbOHIIA), CIIECNKH WU
U300pKEHUS KaMEHHBIX OpYyJIui TEpBOOBITHOTO YeIoBeKa (KaMHHU-YOMIEPHI,
pyOuna, ckpebna), TeOXpoHOJOrHYecKkass Tabnuna, Kojuiekuus «Dopmel
COXPaHHOCTH MCKOMAEMbIX )KUBOTHBIX Y PACTCHUI».

JlaGopaTopHblie U NpakTUHYeCKHEe PadoThI:

[Ipaktuueckas pabora Ne 1. «M3yueHne HCKOMAaEeMbIX OCTATKOB PACTCHHUM U
KUBOTHBIX B KOJIJICKIIUSX).



DKCKypcusl «IBOJIIOIUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HayYHBIN WJIM KpaeBeIUeCKui My3eil).

Tema 3. OpranusMbl U OKpYy:Ka0IIas cpeaa.

DKOJIOTHSl KaK HayKa. 3aJau U pa3/iesibl 3KOJIOTMU. MeTOoIbl SKOJIOTUYECKUX
UCCJIEI0BAaHNI. DKOJIOTMYE€CKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHus OpPraHU3MOB: BOJAHAs, HA3eMHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTaHU3MEHHAS.

Okonornueckue (axktopel. Knaccudukanus skonorudeckux (akTopoB:
abuoTuueckre, OMOTHYECKHE U AHTPOINOTeHHbIe. JIeHCTBHE 3KOJOTHYECKHX
(GhakTOpOB Ha OPTAHU3MBI.

AOGuoTtnueckue (hakTophl: CBET, TEMIIEpaTypa, BIaXHOCTh. DoTonepuoan3m.
[Ipucniocobnenust OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonornueckne puTMBl.

buornueckue (bakTopBHI. Buner OMOTHYECKUX B3aUMOJICICTBUM:
KOHKYPEHLUS, XUIIHUYECTBO, CUMOMO3 U ero ¢opmel. [lapazutusm, koonepanus,
MyTyajlu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJECOHMYECTBO). AMEHCAIM3M,
HEUTpaiu3M. 3HAau€HHE OWMOTHMYECKUX B3aMMOJEWUCTBUM MJisi CYIIECTBOBAHUS
OpPraHU3MOB B PUPOJIHBIX COOOIECTBAX.

OKOJIOTUYECKHE XapaKTepUCTUKH monyssiuud. (OCHOBHBIE TMOKa3aTenu
NOMYJISIIUU: YHUCJIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, HIPHUPOCT,
murpanus. J[nHaMyka 4ucI€HHOCTH MOMYJISIIUU U €€ PeryJsius.

JdeMoHcTpanuu:

[Toptpetsr: A. I'ymb6onsar, K. ®@. Pynbe, D. 'ekkensb.

Tabmumsl u cxembl: kapta «lIpuponusie 30Hb1 3emiun», «Cpeapl oOUTaHUSA
opranu3sMoBy», «®oronepuoguzm», «llonmynsuunm», «3aKOHOMEPHOCTH pOCTa
YUCJIIEHHOCTU NOMYJsiUUU UHPY30puu-Ty penbkny, «Ilumesslie nenm.

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

Jlabopatopnas paborta Ne 3. «Mopdonorudeckne ocOOEHHOCTH PaCTEHUN W3
Pa3HBIX MECT OOHUTaAHUS.

JlabopatopHas pabota Ne 4. «BinusiHre cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KOJIeyCcay.

IIpaktrueckas padora Ne 2. «IToacu€r MIOTHOCTU MONMYJIALMIA pa3HbIX BUJIOB
pacTEeHUI.

Tema 4. Coo011ecTBa M DK0JIOTHYeCKHEe CHCTEMBI.

Coo01iectBOo opranu3sMoB — OuoneHo3. CTpyKTypbl OMOLIEHO3a: BUIOBa,
NPOCTPAHCTBEHHAs, Tpoduueckass (mumieBas). Buabl-momuHantel. CBsA3M B
OHOLIEHO3E.

Dkosoruueckre cuctembl (dkocucreMbl). IloHarue 00 »3KocucTeMe U
ouoreorieHoze. DyHKIIMOHANBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TPOIYIICHTHI,



KOHCYMEHTBI, peAYyLEHThl. KpyroBopoT BEMIECTB U MTOTOK 3HEPTUU B S3KOCHUCTEME.
Tpoduueckue (muieBble) YPOBHU OKOCUCTEMBbI. [luiieBble LeMM U CETH.
OcCHOBHBIE TIOKa3aTeld SKOCHUCTEMbl: Ouomacca, NPOAYKUHUA. OKOJIOTHYECKHE
OUPaMUIBL:  TPOAYKIMHM, YHUCICHHOCTH, Omomacchl. (CBOHCTBA 3KOCHUCTEM:
YCTOWYUBOCTB, CAMOPETyYJIALHUs, pa3BuTHe. CyKUeccus.

[Ipupoaubie SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOWHOTO
WIH IIMPOKOJIMCTBEHHOIO Jieca.

AHTpONOreHHbIE  IKOCUCTEMBI.  ATPO3KOCUCTEMBL. Y POOIKOCHUCTEMBI.
buonornyeckoe u X03s1iICTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

buopa3noobpasue kak @aktop ycroiunBocTH 3kKocucteM. CoxpaHeHUe
OMOJIOTUYECKOTO pazHooOpa3us Ha 3emie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['panuiibl, coctraB u CTpyKTypa
ouochepnl. XKuBoe BemecTBO U ero QyHkuuu. OcodbeHHOCTH Ouochepbl Kak
[JI00AJIBHOW 3KOCUCTEMBL. J[MHaMHuYeckoe paBHOBecME M oOpaTHas CBSI3b B
ounocdepe.

KpyroBopoTs! BelecTB U OMOT€OXMMHUYECKUE IIUKIIBI JIEMEHTOB (yTiepo/a,
azota). 30HAIbHOCTH Orocdeprl. OCHOBHBIE OMOMBI CYIITH.

YenmosedyecTBO B Onochepe 3eMau. AHTPOTIOTEHHBIE U3MEHEHHS B Orocdepe.
I'moGanpHbIE PKOJIOTHUECKHE TTPOOIICMBI.

CocymiecTBoBaHHe PUPOIBI u YeJI0BEUYECTRA. Coxpanenue
Oounopa3zHooOpa3usi Kak OCHOBa ycToiunBocTH Ouocdepsl. OCHOBaA pallOHATBHOTO
yOpPaBJICHUS] TMPUPOJIHBIMU pEcCypcaMu M HX HCHONb30BaHue. JlocTuxkeHus
OHMOJIOTUHU U OXpaHa MPUPOJIBI.

JdemoHcTpanuu:

IToptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackui.

Tabnuupbl u cxemsl: «llumesbie nenu», «buoleHO3: cocTaB U CTPYKTypay,
«IIpupoaubie cooOimectBay, «llemu nuTaHus», «IKOJIOTHYECKAs] MHUPAMUJIAY,
«buocdepa u genoBek», «IKOoCUCTEMA MTUPOKOTUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTO  Jeca», «buoneHo3d Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOIIOTCHHbIE  BO3ACHCTBUS Ha TOPUPOAY», «Baxuelume HUCTOYHUKU
3arpsi3HEHMs] BO3/yXa W TPYHTOBBIX BO», «[louBa — BakHEHIIass cOCTaBISIOLIAs
ouocdeps», «Paktopsl aerpaganuu mouBy, «llapHukoBed 3PderT», «DaKkTophI
PaIMOAaKTUBHOTO 3arpsizHeHust Ouocdepsl», «OO0mas crpykrypa Ouocheps»,
«Pacnpoctpanenue xuzHu B Ouocdepe», «O30HOBBIM dKpaH Ouochepsn,
«Kpyrosopot yriepoaa B buochepe», «KpyroBopor azora B mpupoey.

O6opynoBanue: Mojenb-anmuKaus «TunuyHble OMOLIEHO3b», repOapuit
«PacrturenbHble cooOIIEeCTBaY, KOJUleKInKU «broiieHo3y, «Bpenurenu BaxKHEUIINX
CEIbCKOXO3SMCTBEHHBIX ~ KYIBTYyp», TepOdapuu W KOJUICKIMUM PACTCHUH U
YKUBOTHBIX, MPUHAJIEKAIINE K Pa3HBIM SKOJOTWYECKUM TpyMraM OJHOIO BHJA,



Kpacnas xnura Poccuiickoii ®eneparuu, M300paK€HUS OXPAHSIEMBIX BHJIOB
PacTEHHI U )KUBOTHBIX.



[INTAHUPYEMBIE  PE3VJIbTATBI OCBOEHHA IIPOTPAMMBI 11O
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA30OBAHUMA

Cormacno ®I'OC COO, ycranaBnuBalTCs TpeOOBaHUS K pe3yibTaTam
OCBOCHHUS  OOYyYalIIMMHUCA TpOrpaMM  CpeaHero oOImero oOpa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM M MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType IMYHOCTHBIX pE3yibTAaTOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CIEAYIOIIME COCTABIISIONIUE: OCO3HAHUE OOYyYarOIIUMUCS POCCUNUCKON
rpaXXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACNIICHUIO, HalMyue MOTUBAIlUM K OOyd4YeHHI0  OWOJIOTHUH,
L[EJICHANPABIICHHOE PAa3BUTHUE BHYTPEHHUX YOEKIECHUM JMYHOCTH Ha OCHOBE
KITFOUEBBIX IICHHOCTEM M MCTOPHUYECKUX TPATUIUN pPa3BUTHUSI OMOIOTHYECKOTO
3HaHMS, TOTOBHOCTh M CIHOCOOHOCTH OOYYaloIIUXCs PYKOBOJICTBOBATHCS B CBOEH
JNEATENbHOCTH I[I€EHHOCTHO-CMBICJIOBBIMH  YCTAHOBKAaMH, MPUCYIIUMH CUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIWYME HKOJOTMUECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIM U CTPOUTD KU3HEHHBIEC TIJIAHBI.

JInuHOCTHBIE pe3ynpTaThl OCBOCHUs Hpeamera «buonorus» AOCTUTrarOTCs B
€IMHCTBE Y4YeOHOM M BOCHUTATEIbHOW JAESATENBHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMA POCCUMCKUMU COLMOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMH B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEJACHUSI W CIOCOOCTBYIOT TIPOIECCaM CaMOIIO3HAHHS, CAaMOBOCHHUTAHUS U
CaMOpa3BUTHUA, PA3BUTUS BHYTPEHHEH IMO3HMIMU JMYHOCTH, MaTPHUOTHU3MA,
YBOKEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIIOBEKY TPY/a U CTapllieMy MOKOJIEHUIO,
B3aMMHOI'0 YBA)XKCHUS, OCPEKHOr0 OTHOIIECHUS K KYJIbTYPHOMY HacCJIEAUI0 U
TpaJuLUsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoii denepanuu, mpupone u
OKPYKaroUIEen cpee.

JIndHOCTHBIE pe3yJIbTaThl OCBOCHMS YyueOHoro mpenmera «buomorus»
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYarONINXCsl PyKOBOJICTBOBATHCS
c(hOpMUpPOBAHHOW BHYTPEHHEH MO3ULMEN JIUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlUM, TIO3UTUBHBIX BHYTPEHHHX  YOEXKICHHWH, COOTBETCTBYIOIIMX
TPaJAUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OMBITA AEATEIBHOCTH B IMPOILECCE PEAIM3AUUN OCHOBHBIX HANPABICHUN
BOCIUTATEIIBHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1)rpamaancKoOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMH 00yYaIOIIETOCs KaK aKTHBHOTO U

OTBETCTBEHHOTO YJIEHa POCCUICKOTO OOIIECTBA;



OCO3HaHME CBOMX KOHCTHTYLMOHHBIX IpaB U OOS3aHHOCTEH, yBaKCHHE
3aKOHA U MPaBOIOPSAIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JEATEIBHOCTH IMPU CO3JAHUU
y4eOHBIX MPOCKTOB, PEUICHWN y4eOHBIX W MO3HABATEIBHBIX 3a/a4, BHITIOJHEHUN
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OTPEENSITh COOCTBEHHYIO TO3UIMIO 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE YUYUTHIBATH B CBOMX JCHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOCKICHUSIMHU, KyJIbTYPHBIMH IIEHHOCTSMH U
COLUAIIBHBIM IOJIOKEHUEM;

TOTOBHOCTh K COTPYOHUYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHHS
y4eOHBIX, TO3HABATEIBHBIX W HCCIEAOBATEIBCKUX 3a/ad, YBaXUTEIHLHOIO
OTHOIIIEHUSI K MHEHHUIO OIIMOHEHTOB NPH OOCYXJIEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

FOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU AEATEIBHOCTH;

2) IATPMOTUYECKOT0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOU UJICHTUYHOCTH,
MaTpUOTH3Ma, YBaXKEHUS K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH IEpPE]
Ponunon, ropmocty 3a cBOM KpaW, CBOK PoauHy, CBOW S3bIK U KYJIBTYpY,
MPOIILJIOE U HACTOSIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEINIO U MaMITHUKAM MPUPOJIBI,
JTOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OILICHMBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAaHOBJICHUE H
pa3BUTHE OWOJOTWH, TOHUMAHUS 3HAYCHHs] OWMOJOTMM B TO3HAHUM 3aKOHOB
IPUPOBI, B AKU3HU YEJIOBEKA U COBPEMEHHOIO 00IIIEeCTBA;

ujeiHas yOexxJI€HHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amute (OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAaHUE TYXOBHBIX LIEHHOCTEW POCCUMCKOTO HAPO/1a;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIlMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH,;

OCO3HAHME JINYHOTO BKJIJ[a B TOCTPOEHUE YCTOMIMBOTO OYIyIIIETOo;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHUI0 CEMbU HAa OCHOBE
OCO3HAaHHOT'O TPHUHATHS IIEHHOCTEH CEMEMHOM JKU3HU B COOTBETCTBHUM C
TpaauuusaMu Haponos Poccuu;

4) 3¢TEeTHYeCKOr0 BOCIIUTAHUSA:

ACTETHUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAs 3CTETUKY OBbITa, HAyYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIICHUH;



NOHMMaHUE 3MOLIMOHATIBHOTO BO3EHCTBUS )KUBOU IPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HBIX BHJIAX HCKYCCTBA, CTPEMIICHUE
IPOSBIISITH KAYECTBA TBOPUECKOU JTMYHOCTH;

S) ¢pusunyeckoro BocnuTaHUSA, (POPMHPOBAHUA KYJILTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0J1aroNOyYHusi:

NOHUMaHUE W peaju3alus 370poBoro u Oe3omacHoro oOpa3a >KHU3HU
(31opoBOo€  TUTaHUE, COOJIIOJICHHME TUTMEHWYECKUX TMpaBU]l U HOPM,
COQIaHCUPOBAHHBIN pPEXUM 3aHATHUH M OTAbIXa, peryjsipHas (usnveckas
aKTUBHOCTH), OEpEeKHOTO, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOILIEHUS K
cOOCTBEHHOMY (DPM3MYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHUMAHUE LEHHOCTH MNpPaBUJ HWHIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEJICHUS B CUTYallUsAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HAaHWE MOCHEACTBUNA W HENPUATUS BPEAHBIX NPHUBBIUEK (yHNOTpeOIEHUS
AJIKOT0Jisl, HAPKOTUKOB, KypEHHUSI);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/ly, OCO3HaHHUE LIEHHOCTU MacTepCTBa, TPYA0II00uE;

TOTOBHOCTh K AKTHUBHOM JEITEIIBHOCTU TEXHOJOTMYECKOM WU COLIMAJIbHOM
HaMpPaBIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, IJIAHUPOBATH M CaMOCTOSTEIHHO
BBITIOJTHATh TaKyIO J€ATEIbHOCTD;

MHTEPEC K pa3InyHbIM cdepaMm npodecCHOHANBHONU JeSTEIbHOCTH, YMEHUE
COBEpILAaTh OCO3HAHHBIA BBHIOOP Oyaymei npodeccu U pearru30BbIBAThH
COOCTBEHHbIE KU3HEHHbIE TUIAHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30oBaHUI0O W CaMOOOpA30BaHHWIO Ha
MPOTSKEHUU BCEU )KU3HU;

7) 3K0JI0THYECKOr0 BOCIIUTAHUS:

AKOJOTMYECKH LEJIECO00pa3HOe OTHOIIEHHE K MNPUPOAE KaK HCTOYHUKY
KU3HU Ha 3eMJle, OCHOBE €€ CYILECTBOBAaHNUS;

MOBBIIICHHE YPOBHS OSKOJOTHYECKOW KyJIbTypbl: NPHOOPETEHHE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKHM HUX BO3MOXHBIX MOCHEACTBUNA IS
OKpY>Karollen Cpe.ibl;

OCO3HaHWE TriI00aJbHOTO XapakTepa IKOJIOTMYECKUX MpoOJeM W MyTel ux
pelIeHus;

CIIOCOOHOCTh HMCITOJIb30BaTh MPUOOpETaeMble TMPU HU3YYEHUU OUOJOTHUHU
3HAHUST W YMEHUS TMpPU PEHICHUH TpoOJieM, CBS3aHHBIX C PalMOHAIbHBIM
IPUPOAOIIONb30BaHUEM  (COONIOZICHHE  TpaBWJI  MOBEACHHUS B MPHUPOJIE,
HaIpaBJICHHBIX HA COXPAaHEHUE pPABHOBECHS B HKOCHUCTEMAX, OXpPAaHY BHJIOB,
aKocucTeM, orocdepsr);



AKTUBHOE  HEINpUITUE JEUCTBUM, NPUHOCAIIMX Bpel  OKPYKarOLIEH
IPUPOAHON cpelie, YMEHHE MNPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTHYECKUE
MOCJICACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEOTBPAIIATh UX;

HaJUYUe PAa3BUTOrO SKOJIOTMYECKOTO0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYpHI,
OmbITa NEeATENbHOCTU HKOJIOTHYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSI UMM B IO3HABATEIIbHOW, KOMMYHHKATUBHOW M COIMATIBHOM
MPaKTUKE, TOTOBHOCTU K YYAaCTHIO B IPAKTUUECKOMN JIEITEIHLHOCTH SKOJIOTMYECKON
HaIPaBJICHHOCTH;

8) HEeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOI'O Ha JMAJIOTE
KyJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOEI0 MECTA B MOJMKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATENbCKON KYyJNbTYpPhl KaK CpeICTBa
B3aUMOJICHCTBUSI MEXK/Ty JIFOJbMH U MIO3HAHUS MUPA;

NOHUMaHUEe crnenu@uKkd OWOJIOTUM KaK HayKd, OCO3HAaHUsA €€ pOoJu B
GbopMHpPOBAaHUK PALMOHATBHOTO HAYYHOTO MBINUICHUS, CO3[IaHUU IIEJIOCTHOTO
npeACTaBlIeHUs] 00 OKpYKalollleM MHUpPE KaKk O €JIMHCTBE MPHUPOJIbI, YeJIOBEKa U
o01lecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEW U pelieHuu mnpodaemM
COXpaHEHUS IPUPOJIHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTU OHMOJOTUU JJII COBPEMEHHOW IMBHIM3AINU:
obecrieyeHuss HOBOTO YPOBHSI Pa3BUTUSI MEIMIIMHBI, CO3JIaHHE TMEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEIIaTh PECYpCHble  MPOOJEMbl  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BBIXOJIa U3 TII00ATBHBIX SKOJOTMYECKUX MPOOJIeM U
obOecrieueHnss  mepexoJa K  YCTOMYMBOMY  Pa3BUTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJY4YEHUUM OHUOJOTMUECKUX 3HAHUW B IEJIX
MOBBIMICHUS OOIIEH KyJIbTYpPhl, €CTECTBEHHO-HAyYHOW T'PaMOTHOCTH, Kak
COCTaBHOW 4YacTH (PYHKIIMOHAJIBHOW TPAMOTHOCTH OOydwaromuxcs, Gpopmupyemon
IpU U3y4YEeHUU OUOJIOTHH;

MOHUMAHHE CYITHOCTU METOJIOB MO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH WCIOJb30BaTh MOJydyaeMble 3HAHUS [JIs aHaliu3a u
O0OBSCHEHHSI SIBIICHUN OKPYKAIOIIET0 MUPAa W MPOUCXOANINX B HEM M3MEHEHUH,
yMEHHUE JieJlaTh OOOCHOBAHHBIE 3aKIIIOUEHHMsS] HAa OCHOBE HAyuyHbIX (DaKTOB U
UMEIOITUXCS JAHHBIX C IEJIbIO MTOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCHOJb30BaTh OMOJIOTMYECKUE 3HAHUS IS
pelieHus Npo0JieM B pealbHbIX JKU3HEHHBIX CUTYalUsX;

OCO3HAaHHE IIEHHOCTHM HAyYHOW JEATEIbHOCTH, TOTOBHOCTH OCYUIECTBIATH
MPOEKTHYIO M UCCIIEIOBATENBCKYIO AESTEIBHOCTh UHIMBUIYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO U
caMo00pa3oBaHWIO, K AaKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAHWH MO OHWONOTHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

METANPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yibTaThl OCBOCHHS ydueOHOro mpemmera «buomorusyy
BKJIFOYAIOT: 3HAYUMble I (OPMUPOBAHHMS MHPOBO33PCHHS OOyYarONTUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIEHAYYHBIC MOHITHS, OTPaKAIOIINE
IEJOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHEUU(PUKY METOJIOB IO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOLECC,
cHUCTeMa, HayYHbIH (pakT, MPHUHIIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIeIOBAaHUE,  HAOJIOJICHWE, W3MEpPEHHE, OKCIEPUMEHT U JIPYTrHux),
yHUBEpCAJIbHbIC ydeOHbIe JAeicTBHS (IO3HABaTeJbHbIC, KOMMYHHKATHUBHBIC,

pEryJsITUBHBIE), o0ecreynBaroIue dbopmHpoBaHue (yHKUIHOHATBHOM
IPaMOTHOCTH ¥  COLMAJbHOW KOMIIETEHIMH OOydYaloluXcs, CIOCOOHOCTD
oOyJaromuxcs UCII0JIB30BAaTh OCBOCHHBIE MEXAUCLUIUIMHAPHBIE,

MHUpPOBO33pEHUYECKHUE 3HAHMS W  YHUBEpCAJIbHble ydeOHbIE JIEHUCTBUA B
II03HABATEIbHOU U COLMAJIBHON IIPAKTHKE.

MeranpeaMeTHbIe PE3yJNbTaTbl OCBOEHHS MPOrPaMMBbI CPEAHEr0 OOLIEro
00pa30BaHMsl TOJKHBI OTPAXKAaTh:

OBaagenue YHHMBEpPCAJIbHBIMH y4eOHBIMHU MO3HABATEJIbLHBIMH
NEeHCTBUSAMM:

1)0a30BbIe JIOrHYecKUe AeCTBUA:

caMoCTOSITENIbHO  (OpMyNIHpOBaTh W aKTyaJU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHHHM 3HAHMM IPUEMBI JIOTMYECKOTO MBILUICHUS
(aHanu3a, CUHTE3a, CpaBHEHHUsI, KjaccuuKaium, 0000IIeH s ), pACKPbIBATh CMBICT
OMOJOTMYECKUX MOHATUN (BBIAEIATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIUBATh
CBSA3M C IPYTUMH MOHATUSAMH);

ONpENENATh LENU JEATEIbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUH HX
JNOCTHKEHHUSI, COOTHOCUTB PE3YJIBTATHI ACSITEIBHOCTU C IOCTABICHHBIMHU LETSIMU;

UCIIOJIb30BaTh OMOJOTUYECKUE MOHATUSA JUIsl OOBsICHEHUS (DAKTOB U SIBJICHUUN
YKUBOW IPUPOJBI,

CTPOUTH JIOTMYECKHE pPaCCyKIeHUs (MHIYKTUBHBIC, JEAyKTUBHBIE, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W NPOTHUBOPEUMs] B paccMaTpUBaEMBbIX
SIBJICHUSIX, (POPMYJIMPOBATh BHIBOJBI U 3aKIOUECHMS;

IPUMEHSTh CXEMHO-MO/IECJIbHbIE cpeactea Ui IIPEACTABICHUS
CYILIECTBEHHBIX CBSI3€l M OTHOLUEHUN B M3y4YaE€MbIX OMOJOTMYECKHX OOBEKTax, a



TaKK€  NPOTHUBOPEYMH  pa3HOr0  poja,  BBIBICHHBIX B Pa3jM4YHbIX
UH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUJIaH pEIICHHs] MPOOJIEMbl C Y4ETOM aHAIM3a MMEIOIIUXCS
MaTepuaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JCSITEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
EJISIM, OLIEHUBATh PUCKH MOCTIEACTBUMN JACSITEIBHOCTH;

KOOPAWHHUPOBATh W  BBINOJNHATH pabOTy B  YCJIOBHSX  pPEaIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBYS;

pa3BUBaTh KPEATUBHOE MBIIILJICHUE NPU PEUICHUH KU3HEHHBIX TIPOOIIEM.

2)0a30BbIe MCCIeI0BaTEIbCKHE AeiiCTBUA:

BJIAJICTh HABBIKAMH Y4E€OHO-UCCIIE0BATEIILCKON U MTPOESKTHOM JESITEIbHOCTH,
HaBbIKAMM  pa3peuieHus MpooOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATENIbHOMY MOUCKY METOJIOB PEIIEHUs MPAKTUYECKHX 3a/1a4, IPUMEHEHUIO
Pa3IMYHbIX METOJOB MMO3HAHUS;

UCIIOJb30BaTh pa3jMuYHble BUABI JESATEIBHOCTH IO IOJIYYEHHIO HOBOTO
3HaHUS, €ro HHTEpIpeTald, NPeoOpa3oBaHUI0O M NPUMEHEHUI0 B YyueOHBIX
CUTYaIlUsAX, B TOM YUCJIE TP CO3aHNH YIEOHBIX U COITUATBHBIX TPOCKTOB;

(dbopMupoOBaTH HAYYHBIN TUI MBIIUICHUS, BIA€Th HAYYHOH TEPMUHOJIOTHUEH,
KJIIOYEBBIMU MTOHITHSIMH U METOJIaMU;

CTaBUTh M (OopMyJIHpoBaTh COOCTBEHHBIE 3aJladyd B 00pa3oBaTENbHOMN
TSI TEIbHOCTH Y )KU3HEHHBIX CUTYAIHIX;

BBISIBJISITH  IPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3MpOBAaTh 3ajauy,
BBIIBUTATh THUIOTE3y €€ pelIeHHs, HaXOAWTh apryMEHThI Ui J0Ka3aTelbCTBa
CBOMX YTBEpXKJICHUH, 3a71aBaTh MapaMeTPbl U KPUTEPUU PEILICHUS;

aHAIM3UPOBaTh TOJIYYCHHBbIE B XOJ€ PEIHICHUS 3aJladyd  Pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX IOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBJISATh LIEJCHANPABICHHBI MOMCK IEpEeHOca CPEJCTB U CHOCOOOB
NENCTBUA B MPOGECCUOHANBHYIO CPENy;

yMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYI0 M NPAKTUYECKYIO 00JIacTh
KU3ZHENIEATEIbHOCTH;

yYMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIE WJIEH, MpeJjiaratb OPUTHHAIbHBIE MOIXOJbI M pElICHUs,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbT€PHATUBHBIE PEILICHUS.

3) pabora ¢ unpopmanueii:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOUYHUKAX HHPOpMAIUU (TEKCTE yueOHOTro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIIOBapsX U
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHaIu3UpOBaATh



UHGOPMAIUIO Pa3IMYHbIX BUJOB U (POPM Mpe/CcTaBICHUs], KpUTUUECKU OLIEHUBATh
€€ TOCTOBEPHOCTh Y HETIPOTUBOPEUNBOCTb;

(GopMyIMpOBaTh 3aMpPOChl U MPUMEHSTH PA3NMYHBIE METOJbI MPU MOUCKE U
otOope Omosornyeckoil nHpopManuy, HEOOXOAUMOM ISl BBHIIOJHEHUS YYEOHBIX
3ajady;

npuoOpeTaTh ONBIT HUCIHOJIb30BAaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM, COBEPIIEHCTBOBATh KYJIbTYpPY aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMy  MpeICTaBICHUS
ounosnornyeckon uHbopmarmu (cxeMbl, rpaduKku, TUarpaMMbl, TaOIHIIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAyYHbIM fA3BIK B KayecTBE CpeAcTBa Npu padoTe C
OMOJOTMYeCKONM HMH(pOpMalMe: MPUMEHATh XHMHYECKHE, (usnyeckue u
MaTeMaTUYeCKUe 3HAKU W CUMBOJIBI, (hopMyIbl, aO0peBHaTypy, HOMEHKIATYpY,
UCIOJb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HarJIsAHOCTH;

BJIAJE€Th  HABBIKAMM  pAacloO3HaBaHWd M  3allUThl  MH(OpManuw,
UH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OsJ1aieHHe YHHBEPCAJIbHBIMU KOMMYHUKATUBHBIMH 1eliCTBUSIMM:

1)o0menme:

OCYLIECTBJISATh KOMMYHHUKAIIMK BO BCeX c(pepax >KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCUU MO CYIIECTBY OOCyX AaeMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYKIEHUS OTHOCHTEJIBHO BBINOJHEHHS MNpeIaraeMon
3aJlauM, YYUTHIBAaTh MHTEPECHl U COIVIACOBAHHOCTh MO3MIMH APYTUX YYaCTHHUKOB
JMaiora Win JUCKYCCHUH);

pacno3HaBaTh HeEBepOaJbHbIE CpEACTBA OOILECHMS, MNOHMMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCBHIJIOK BO3HUKHOBEHHS KOH(JIMKTHBIX CHUTyalluH,
YMETb CMATYATh KOH(MIUKTHI U BECTU MEPErOBOPHI;

BJa/IETh Pa3IMYHbIMU CHOCOOAMU OOILEHUS U B3aUMOJEHUCTBUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJEH, IPOSBIIATh YBAKUTEIBHOE OTHOLIEHHE K COOECETHUKY
U B KOPpeKTHOU popme HopMyaupoBaTh CBOM BO3PAKEHNUS,

pa3BEPHYTO M JIOTMYHO HM3JIaraTh CBOK TOYKY 3pPEHHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2)coBMeCTHAasA AeSITeJIbHOCTD:

NOHUMAaTh M MCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHAUBUIAYaIbHON
paboThI MpH PEIICHUU OUOJIOTUYECKOM MpOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUs TPYNIOBLIX (JOPM B3aUMOJICHCTBUS MPHU PelIeHNH y4eOHOil 3a1auu;

BbIOMpaTh TEMAaTHKY W METOJIbI COBMECTHBIX AEHCTBHM C y4éToM oOLIMX
MHTEPECOB U BO3MOXKHOCTEHN KaXK/10T0 YjieHa KOJUIEKTHBA;



IPUHUMATh [EJIHM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPAMHUPOBATh JEWUCTBUS MO €€ NOCTHKEHHUIO: COCTABJIATh IUIAH JIEWCTBUU,
pacupenensiaTh poiad € Y4ETOM MHEHHH YYaCTHMKOB, OOCYXKIATh pe3YJbTaThl
COBMECTHOU padoThI;

OIICHMBAaTh KAuye€CTBO CBOEr0 BKJIAJla M KaXXJOrO0 yYaCTHHKA KOMAaH/bl B
001Ut pe3ynbTar Mo pa3paboTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE MPOEKTHI, OIECHMBAThL WAEU C TO3UIMA HOBU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYHIECTBIJISITh TTO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PaA3JIMYHBIX
CUTYaIHIX, IPOSIBIISITH TBOPUYECTBO U BOOOPAKEHHE, OBITh MHUIIMATHBHBIM.

OBJaieHNe YHMBEPCAJTbHBIMY PeryJIATHBHBIMU ACHCTBUSIMH:

1)camoopranusanus:

UCIIOIb30BaTh OWOJOTUYECKUE 3HAHMS [IJIs BBISBICHUS MPOOJIIEeM U UX
pEIIeHNs B )KU3HEHHBIX U YICOHBIX CUTYAIUSX;

BHIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUW IIeJIEBble M CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSX M MOCTYIKAax IO OTHOILIEHHUIO K JKMBOHM MPUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIBHO OCYILECTBIISITh MO3HABATENBHYIO JACSTEIBHOCTD, BBIABIATH
po0IeMBbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHON
NEATEIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOATENIbHO COCTaBJATh IUJIaH pElIeHHs Npo0iemMbl C  yuy€ToMm
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTECHUIA;

JIaBaTh OLICHKY HOBBIM CUTYAaIUsIM;

pacHIMpsaTh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JIeNiaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OIICHUBATh TPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO IIUPOKOW JPYIUIUU B
pPa3HBIX O00JIACTSX 3HAHWM, IOCTOSIHHO TOBBINIATH CBOM 00pa30BaTENbHBIN H
KYJbTYPHBIN YPOBEHb.

2)CaMOKOHTPO.Ib:

JlaBaTh OLIEHKY HOBBIM CHUTYAaIlUsIM, BHOCUTHh KOPPEKTUBBI B JIESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEIISM;

BJIAJCTh HABBIKAMHM  IIO3HABATENHHON  pedieKCHUH KaK  OCO3HAHHS
COBEpIIAEMBIX JEUCTBUM U MBICIUTEIbHBIX MPOILIECCOB, HUX PE3YyJIbTaTOB U
OCHOBAHM, UCIOJIb30BaTh MPUEMBI peIeKCUU IJisi OLEHKH CUTyalluu, BbIOOpa
BEPHOTr'0O PELICHHUS;

YMETh OILIEHUBATh PUCKHM U CBOEBPEMEHHO NPUHUMATh PEUIEHUS MO HUX
CHUKEHHIO;



IIPUHUMATh MOTHMBBI M apryMEHTBl JPYTHX IIPU aHaIu3€ pe3yJIbTaToB
NEeATENbHOCTH;

3)npunsaTHE ce0s M APyrux:

OPUHUMATh Ce0sl, MIOHUMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M apryMEHTBl JPYTHX IIPU aHajau3€ pe3yJIbTaToB
NEATENBHOCTH;

IPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJOBEKa.

HPEJMETHBIE PE3YJIBTATBI

[IpeameTHbie pesynbTaThl ocBoeHUs mporpammbl COO 1o Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielupuyeckue s yueoOHoro npeamMera «buomorus»
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOObI IEUCTBUI MO OCBOCHUIO, HHTEPIPETALUU U
npeoOpa3oBaHUI0 3HAHUM, BUIbI JAESITEIBHOCTH IO MOJIYYEHUIO HOBOIO 3HAHUS U
OPUMEHEHUIO 3HAHUU B Pa3jMYHbIX Y4EOHBIX CUTyalHsAX, a TAKXKE B peajbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX Cc Ouosoruei. B mporpamme mnpenmMerHbie
pe3yabTaThl MPEACTABICHBI IO TOAaM 00yUeHHUS.

[IpenmeTHble pe3ynbTaThl OCBOCHMS yueOHOro npeamera «buonorus» ¢ 10
Kjlacce NOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE M POJU OMOJIOTUU B CHCTEME HayYHOTO
3HAaHUS ECTECTBEHHbIX HAyK, B (OPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KapTHHBI MHUpa MU HAyYHOTO MHPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyOeKHbIX YYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTWH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COJAEp)KaHHE OWOJIOTMYECKUX TEPMHMHOB M TOHSTHM:
KU3Hb, KJETKa, OpraHu3M, MeTaboiau3M (OOMEH BEIIECTB M TMPEeBpallCHUE
SHEPrUuu), rOMeocTa3 (caMoperyJsisilus), ypoOBHEBasE OPraHU3alUs KUBBIX CUCTEM,
CaMOBOCHPOU3BEACHUE (PENPOLYKLIHS ), HACIEACTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Hu3JlaraTb OWOJIOTUYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajibHasg JOorMa MOJEKYyJspHON Ouosiorun), 3akonbl (I
Menpnens, T. Moprana, H. 1. BaBuiioBa) u ydeHust (0 1eHTpax MHOTrooOpas3usi u
MPOUCXOXKIEHUS KyJIbTypHbIX pacTtenuit H. M. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIaJIETh METOIaMU HAYYHOI'O MO3HAHUS B OMOJIOTUHU: HAOIIOACHNUE U
ONMCAaHUE YKMBBIX CUCTEM, MPOLECCOB U SIBICHUM, OpraHu3alus U IPOBEIAECHUE
OMOJIOTUYECKOTO  3KCHEPUMEHTa,  BBIABM)KEHHME  THIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEXJy HCCIEIyEMbIMH BEJIMYMHAMH, OOBSICHEHHE IOJTYyYEHHBIX



pe3yJIbTaTOB, UCIOJIb30BAaHHBIX HAayYHbIX MOHATUN, TEOPUNH U 3aKOHOB, YMEHHE
JIeJ1aTh BBIBOJIbI HA OCHOBAHUU MOJIYUYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIJCNSATh CYIICCTBEHHBIE MPU3HAKNA BHPYCOB, KIETOK MPOKAPUOT H
SYKapuoT, OJHOKIETOYHBIX M MHOTOKJIETOUYHBIX OPTaHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BEILECTB M MpPEBpALICHUs] 3HEPTUU B KIIETKe, (DOTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTUYecKoro oOMEeHa, XEMOCHHTE3a, MHUTO3a, Meno3a,
OIJIOJIOTBOPEHUS, PA3MHOKCHHS, WHIUBUAYaJIbHOTO pa3BUTHS OpraHU3Ma
(oHTOTEHE3);

YMEHHE MPUMEHSTH MOJyYEeHHBbIE 3HAHUS i1 OOBSICHEHUS OMOJIOTUYECKUX
IIPOLIECCOB U SIBJICHUU, JUISl NPUHATUS NPAKTUYECKUX PELICHUH B MOBCEIHEBHOU
KHU3HU C LEeNaplo obOecredeHus: 0e30IacHOCTH CBOETO 3/J0POBbs U 3JI0POBbS
OKPY>KaIOIIUX JIIOJIeH, COOIIOICHHSI HOPM T'PaMOTHOTO TTOBEACHUS B OKPY Karolen
IPUPOJTHON cpene, MOHUMAHUE HEOOXOIWMOCTH WCIOJIB30BaHUS JOCTHXKCHUN
COBpEMEHHOW  Ouomorud W OMOTEXHOJOTHMH AN palMOHAIBHOIO
IPUPOIOTNIOIB30BAHUS;

YMEHHME pellaTh »JJIEMEHTApHble TIEHETUYECKHE 3aJaud Ha MOHO- H
TUTHOpUIHOE CKpEUIMBaHUE, CIEIUICHHOE HAaclleJOBAaHUE, COCTaBISATh CXEMBbI
MOHOTHOPHIHOTO CKPEIIMBAHUS JJIsl MPEICKa3aHMsl HACIEAOBAHUSA MPU3HAKOB Y
OpPraHHU3MOB;

YMEHHE BBINOJHITH J1a0OpAaTOPHBIE M MPAKTHUYECKHE paboThl, COOMIOAATH
npaBuia npu padbote ¢ yueOHbIM U Ja00paTOPHBIM 000pYA0BaHUEM;

YMEHHE KPUTHUYECKH OIEHUBaTh W HWHTEPIPETHPOBATH WH(GOPMALIUIO
OMOJIOTMYECKOTO COJEP)KAaHUSA, BKIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAHUSA W3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCcOBOW MH(pOpMalLMU, HAYYHO-IIOMYJISIPHBIE
MaTepuaibl), STUYECKHE acClEeKTbl COBPEMEHHBIX HCCIENOBaHUI B OHOJIOTHUH,
MeAHIINHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE TNHCHMEHHBIE M YCTHBIE COOOIICHHUS,
000011ast OMOJIOTHYECKYI0 MHPOPMAIUIO0 M3 HECKOJbKUX HCTOYHHMKOB, I'PaMOTHO
UCIOJI30BATh MOHATUITHBIN armapaT OMOJIOTHH.

IIpenMeTHble pe3ysabTaThl OCBOEHUs yueOHOro npeamera «buonorus» ¢ 11
KJlacce JOJKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTH 3HAHUI O MECTE M POJN OMOJIOTUU B CHCTEME Hay4HOTO
3HAaHUSA ECTECTBEHHbIX HAayK, B (OPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAayYHOW KapTHHBI MUpPa M HAYYHOIO MHMPOBO33PEHMS, O BKJIaJ€ POCCUHUCKHUX U
3apyOEKHbIX yUEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTWH, (PYHKIHMOHAIBHOU
TPaMOTHOCTH Y€JIOBEKa ISl pEIICHHS )KU3HEHHBIX 3a/1a4;

YMEHHE pACKpbIBaTh COJAEp)KaHHE OUOJIOTMYECKUX TEPMHMHOB M TOHSTHIA:
BUJI, MOIMYJIALNSA, TeHO()OHA, SBOIIONMS, ABIKYIINE CUIIbI ((DaKTOPBI) HBOJIIOLINH,
IPUCIIOCOOJIEHHOCTh OPraHMW3MOB, BHMJI000pa30BAaHME, HKOJIOTMUYECKHE (DAKTOPBHI,



DKOCHUCTEMA, MPOAYUEHTb, KOHCYMEHTBI, PEAYLEHTbl, LENH MUTaHUA,
AKOJIOTHYECKas MupaMua, OuoreoueHos, ouocdepa;

yMEHUE Hu3aratb OWOJOrMYecKue Teopuu (IBONIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUs OHBOJIOLMHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apoabiieBoro cxoactsa K. M. bapa, depenoBaHusi TJIaBHBIX HANpaBICHUN U
nyteit sBomonuun A. H. CeseproBa, yuenus o 6uochepe B. W. Bepuanckoro),
OMPEICNIATh TPAHUIIBI UX TPUMEHUMOCTH K KHUBBIM CHCTEMaM;

YMEHUE BIJIAJIETh METOJIAMUA HAYYHOTO MMO3HAHUS B OMOJIOTHH: HAONIOACHUE U
ONMCAHUE JKUBBIX CHCTEM, IPOLIECCOB W SIBJICHUM, OpPraHHU3alus U NPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIBM)KCHHE  THUIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEX]y HCCIEyeMbIMH BEJIMYMHAMU, OOBICHEHHE IMOTYYEHHBIX
pe3yJIbTaTOB, WCIOJIB30BAaHHBIX HAYYHBIX TMOHATHM, TEOPUH M 3aKOHOB, YMEHHE
JIeNaTh BHIBOJbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTAaTOB;

YMEHUE BBIICIATHh CYIIECTBEHHBIC MPU3HAKU CTPOCHUS OMOJIOTHYECKHUX
O00OBEKTOB: BHJIOB, TMOMYJSIHUN, TPOAYIIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB,
OMOT€OlIEHO30B U HJKOCHUCTEM, OCOOCHHOCTH IMPOIIECCOB: HACIEICTBEHHOMN
W3MEHYUBOCTU, €CTECTBEHHOI'0 OTOOpa, BHUI000pa30BaHMs, MPUCTOCOOIEHHOCTH
OpPraHM3MOB, JIEHUCTBUS OSKOJOTHYECKHX (PAKTOPOB HaA OpPraHM3MBI, IEpeHoca
BEIIECTB M TIOTOKAa HHEPIHMM B HKOCHUCTEMAaX, AHTPOINOIE€HHBIX H3MEHEHUN B
HKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHX
LUKJIOB B Ouocdepe;

YMEHHUE TPUMEHSTh IMOJIYyUYCHHBIC 3HAHUS 11 OOBSICHEHUS OUOJOTHUYECKUX
IIPOLIECCOB M SIBJICHUM, JUISl NPUHATHS NPAKTUYECKUX PEUICHUN B IOBCEIHEBHOMU
KHU3HU C LeNplo obOecriedeHus 0e30MacHOCTH CBOETO 3J0POBbs U 3JI0POBbS
OKPY>KaIOIIUX JIIOJIeH, COOIIOICHHUSI HOPM TPaMOTHOTO TTOBEACHUS B OKPY Karolen
OPUPOAHON cpese, MOHUMaHUWE HEOOXOJAMMOCTH HCIHOJIb30BaHUSL JOCTHKEHUN
COBPEMEHHOU OMOJIOTUH JIs1 PALIMOHAIBHOTO MTPUPOOTIOIb30BAHHS;

YMEHHE peuiaTh 3JIEMEHTapHbIE OUOJOTUYECKUE 3aJlaud, COCTABJISTh CXEMBbI
NEPEHOCa BEILIECTB U YHEPTUH B IKOCUCTEMAaX (LIETIH MUTAHUsA);

yYMEHUE BBINOJIHATH JIA0OpATOpHbIE M MpakTU4YecKue paboThl, COOJIOIAThH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIabOpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPHUTHYECKH OICHWBATh W WHTEPIPETHPOBATH HHGOPMAIIHIO
OMOJIOTUYECKOTO COJEPKaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOM MHGPOPMAIIMH, HAYYHO-TIOMYJISIPHBIE
MaTepualibl),  paccMaTpuBaTh  IJ00ajgbHblE  HAKOJOTMYECKHE  TPOOJIEMbI
COBPEMEHHOCTH, (HOPMHUPOBATH 10 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3ULIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHHUS,
000011ast OMoJIOTHYecKyr0 MHGOPMAIINIO U3 HECKOJbKHX HMCTOYHUKOB, TPAMOTHO
UCIOJIb30BATh MOHITUIHBIN armapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaunuyecTBouaconB D1IeKTPOHHBIE

Ne HaumeHnoBaHuepa3ae/ioB U
(uugposbie)

n/m | TeMIporpaMmbl Bcero Koutpoabubiepaborsl | IlpakTnueckuepadoTsl
oOpa3oBaTe/ibHbIEpecypChl
bu6mmorexa [JOK

1 b 2 0.5
HoJorukarHayka https://m.edsoo.ru/7f41¢292
) JKuBble cUCTEMEI U BX | bub6mmorexa [JOK
opraHusauus https://m.edsoo.ru/7f41¢292
3 XUMHUYECKHUN COCTaB U 2 1 1 bubnuoreka [{OK
CTPOEHUE KIETKHU https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
4 X
HMBHEACATENRHOCTD IICTIH 6 https://m.edsoo.ru/7f41¢292
PaszmuoxkeHue u
5 WHIUBUAYaJIbHOE Pa3BUTHE 5 1 1 bubmorexa TIOK
FHBIALY p https://m.edsoo.ru/7f41¢292
OpraHU3MOB
6 HacnenctBeHHOCTE B 8 15 bu6mmoreka [IOK
U3MEHYUBOCTHOPTAHU3MOB ’ https://m.edsoo.ru/7f41¢292
. Cenekusopranu3mMoB. 3 | bubmmoreka [JOK
OCHOBBIOMOTEXHOJIOTHI https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
8 PesepBHOEBpE 1
PBHOCBPEM https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO HACOB 34 3 4

[10 ITIPOTPAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KIIACC

KoaundecTBouacoB DIeKTPOHHbIE

Ne HaumenoBanuepasjae/ion
(uu¢possbIe)

n/n | M TeMOporpamMMbl Bcero Koutpoabubiepaborsl | IIpakTnueckuepadoTsl
o0pa3oBaTejibHbIEPECYPCHI
bubnnoreka [IOK

1 ] 0 9 1 1
BOTOUHOHHAAOUOTOTHA https://m.edsoo.ru/7f41cc74
Bo3HukHOBeHHE U
2 a3BUTHE KU3HU Ha 9 1 0.5 buGnnorexa LIOK
p ) https://m.edsoo.ru/7f41cc74
3emiie
3 Opranusmsl 1 5 | 1 bubnmnoreka [JOK
OKpYyXaroliascpeaa https://m.edsoo.ru/7f41cc74
4 CooOmecTBa u 9 bu6mmorexa [IOK
IKOJIOTMUYECKUECUCTEMBI https://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
5 P 2
C3CPBHOCBPEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO 14 3 )5
YACOB I10 ITPOTPAMME '



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

INIOYPOYHOE INIAHUPOBAHUME

10 KJIACC
Ne KoauvecTBouyacon
Be
1| Temaypoxa KonTpoanH Tpasriaeck JaTausy | DuiekTpoHHBbIeU(POBHIEOOPaA3 Harauzyye
/ er YyeHust oBaTeJbHbIEPeCYpPChI HUsIpaKT
o bIepadoTHhI uepadoTsl
1|
bu6mmorexa [IOK
1 buonorus B cucremenayk 1 https://m.edsoo.ru/863e6122https:/
m.edsoo.ru/863e632a
MeTo 16l TO3HAHUS KUBOH
npuponsl. [Ipakrnueckas
pabota Ne 1
2 «Hcnonp3oBaHue 1 0.5 bubmorexa [IOK
) https://m.eds00.ru/863e6122
Ppa3IMYHBIX METOJIOB MPHU
W3Y4YEHUH OMOJIOTHYECKHUX
00BEKTOBY
3 buonornueckne cucTemsl, | bubmuorexa [JOK
IIPOLIECCHL U UX U3YYEHUE https://m.edsoo.ru/863e6564
XUMHUYECKUN COCTaB
4 wrerin. Boxa i 1 bubmuorexa [JOK
- oA https://m.edsoo.ru/863e674e
MUHEpaIbHBIE COJIH
5 benku. CoctaB u cTpoeHue 1 bubnuorexa [JOK
OCIIKOB https://m.edsoo.ru/863e6b72
depMeHTH —
6 OMOJIOTHUECKHUE 1 0.5 bu6mmoreka [IOK
KaTaJIn3aTOPBI. ' https://m.eds00.ru/863e6b72
Jlabopartopnas pabota Ne 1



https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
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https://m.edsoo.ru/863e6b72

«3yuenune
KAaTAJIMTUYECKON
aKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMuIIa3bl WIH
KaTasasbl)»

but6mmoreka [IOK
7 vy I
TJICBOIBL. /HHITHIBE https://m.eds00.ru/863e6870
2 Hyk1enHOBBIEKUCTIOTHI. bubmuorexa [JOK
ATOD https://m.edsoo.ru/863e6d5c¢c
Hctopust u meTozsl
9 W3Y4EHUS KIETKH buGnnorexa LIOK
M ' https://m.edsoo.ru/863e6e88
Knerounasiteopus
10 Kinerka xak neimoctHas
SKHUBast CUCTEMA
Ctpoenue
JYKapUOTHYECKON KIIETKH.
JlaGopatopHnas paborta Ne 2
«3ydyenue crpoenus
. but6mmoreka [{JOK
KJIETOK pacTeHUH,
11 KUBOTHLLX. IDHGOB I 0.5 https://m.edsoo.ru/863e6ff0https://m
L P .eds00.1u/863¢716¢
OakTepuit o
MHUKPOCKOIIOM Ha TOTOBBIX
MHUKpOIIpenaparax u ux
OIMCAaHUEY
12 OOmen bubmuorexa [JOK
BEIIECTBHINMETA00IN3M https://m.edso0.ru/863e766¢
bub6nuoreka [JOK
13 ®dotocuHTe3. XeMOCHHTES
TOCHHT MOCHHT https://m.edsoo.ru/863e7¢98
14 | Duepretnueckuii oOMeH bubmmoreka [IOK



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
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https://m.edsoo.ru/863e7aae

JKu3HEeHHBIN UK KICTKH.
Jenenue kneTku. MuTos.
JlaGopaTtopHnast pabota Ne 3

but6mmoreka [{JOK

15 «HaOmronenne murosa B 0.5
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOpeIIKa
JyKa Ha TOTOBBIX
MUKpOIpenapaTax»

16 buocunTtes 6enka. Peakuus bubnuotexa [JOK
MaTpUYHOI'0 CUHTE3a https://m.edsoo.ru/863e796e

17 Tpaucusus — bu6mmoreka [IOK
O6rocuHTe30€eNKa https://m.edsoo.ru/863e¢796e

13 HeknerounsiepopMbKU3H bubnmnoreka [JOK
1 — BUPYCBI https://m.edsoo0.ru/863e7540
Dopmbi bubnmoreka [JOK

19 PA3MHOPKEHIHOPIAHH3MOB https://m.edsoo0.ru/863e8 1 b6https://

m.edsoo.ru/863e831e
. bubmmoreka [JOK

20 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK.

OmogoTBOpeHue.

21 JlaGopatophas pabota Ne 4 0.5 bubnuoreka [IOK
«3ydyenue crpoenus https://m.edsoo.ru/863e81b6
MOJIOBBIX KJIETOK Ha
TOTOBBIX
MHUKpOIpenapaTax»

2 HNunuBunyansHOE bubnunoreka [IOK

pa3BUTHEOPTraHU3MOB

https://m.edsoo.ru/863e8436
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23

I'enernka — Hayka o
HACJIEJACTBEHHOCTH U
U3MEHYHMBOCTH

bubmmoreka [IOK
https://m.edsoo.ru/863e8612

24

3aKOHOMEPHOCTHU
HacJIEJOBaHMsI IPU3HAKOB.
Monorubpuanoe
CKpellMBaHNe

Bbub6nuoreka [JOK
https://m.edsoo.ru/863e8878

25

JurubpunHoe
CKpelIuBaHue. 3aKOH
HE3aBUCHMOTO
HaCIIeZIOBAaHUsI TPH3HAKOB

bubnuoreka [JOK
https://m.edsoo.ru/863e89a4

26

CuemieHHOE
HACJIeI0BAHKE MPU3HAKOB.
JlabopaTtopnast pabota Ne 5
«/3yueHue pe3ynbTaToB
MOHOTHOPUAHOTO U
JTUTHOPUTHOTO
CKpEIIUBAHUS Y
Ipo30(UIIbl Ha TOTOBBIX
MUKpOIIpenapaTax»

0.5

bubmuoreka [JOK
https://m.edso00.ru/863e8c60

27

T'enetuka noma.
HacnenoBanue npusHaKkos,
CIEMJIEHHBIX C ITOJIOM

bubmmoreka [IOK
https://m.edso00.ru/863e8c60

28

M3MeHYHUBOCTb.
Henacnenacreennas
H3MEHYHUBOCTb.
JlaGopaTtopnas pabota No
6.
N3yuennemoandpukainoHH

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e8efe
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OMM3MECHYHNBOCTH,
MOCTPOEHUEBAPUALIMOHHOT
opsiaa u
BapUAITMOHHOUKPHUBO»
Hacnencrennas
M3MEHUYHUBOCTD.

29 JlaboparopHas pabota Ne ) 0.5 bubmuorexa [JOK
7. « AHQJIN3 MyTalUK y https://m.edsoo.ru/863e8efe
JpO30( MBI HA TOTOBBIX
MUKpOIpenapaTax»

30 ['eHeTnkauyeaoBEKa 1 Bubmorexa TIOK

https://m.edsoo.ru/863e8d78
Pe3epBHbIii ypoK.
O0001IEeHME 10 TEME

31 «HacnenctseHHOCTE U 1
M3MEHYHBOCTh
OpraHU3MOB)

1 Cenexkuus Kak HayKa 1 1 bu6mmoreka [IOK
rnporecc https://m.edso00.1ru/863e9214
MeToanl U JOCTHKCHUS

33 | cenexkuMH pacTEHUU U 1 bubmorexa HOK

https://m.edsoo.ru/863¢9214
JKHUBOTHBIX

34 buotexHonorus 1 bubmmorexa [JOK

KaKOTpaciabIIPOU3BOICTBA https://m.edsoo.1ru/863e9336
OBIIEE KOJIMYECTBO 14 4

YACOB II0 ITPOTPAMME



https://m.edsoo.ru/863e8efe
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11 KIIACC

Ne KoaunvecTBoyacos
/| Temaypoxa Bee | KonTpoabHbie Mpakraaecine JaTau3yu | JaekTpoHHblenndppoBbieodpazoBaTe
eHust JbHbIEPECYPChI

n ro padoTsbI padoThI
DBOIIONUS U METOABI €€ 1 bu6nmoreka [JOK
U3y9IEHUs https://m.edsoo.ru/863ea20e
Uctopus pazsutus 1 bubnnorexa [HOK
MPEJICTAaBICHUI 00 SBOIOINH https://m.edsoo.ru/863e¢9570

bu6mmoreka [IOK
Muipososrows ! https://m.edsoo.ru/863e9cle
[Tonynsuus kak
AIIeMEHTapHas eUHUIIA BUIA
u sBororu. JlaboparopHas | 0.5 bubnuoreka [JOK
pabota Ne 1 «CpaBHeHue ' https://m.edso0.ru/863e99¢6
BUJIOB 110 MOP(OIIOTHYECKOMY
KPUTEPHUIO»
BIDKYIIIUE CHJIIBI
gHeMZHTapHLIe (hakTophI) 1 bubmorexa HOK
https://m.edsoo.ru/863e9dad

ABOJIIOLIUU
EcrecTBennsIit 0T00p 1 ero | bubnuorexa [JOK
dhopmbl https://m.eds00.ru/863e9ed0
Pe3ynbTaTe! 3BOMIOLMY:
IIPUCTIOCOOTIEHHOCTh
OpPraHHU3MOB U | 0.5 bubmmoreka [IOK
BHUJ1000pa3oBaHue. https://m.edsoo.ru/863e9fde
JlabopaTtopnasipadota No 2
«OnucaHnenpucrnocoO0IeHHOC
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https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

TUOpPraHu3Ma U
e€OTHOCUTEITLHOTOXapaKTepay

Hamnpasnenus u

bubmuoreka [JOK

YCJIO0BCKa

8 Iy TUMAKPOIBOIIOLIUU https://m.edsoo.ru/863e9cle
9 HeobOpatumocThIBOIIOIAH
10 WcTopus xu3Hu Ha 3emiie U
METObI €€ N3yUCHUs
1 I'unoressl NIPOUCXOKACHUS bubnuoreka [IOK
JKU3HU Ha 3emJie https://m.edsoo.ru/863ea5a6
12 PasButne xu3Hu Ha 3emie no bubnuorexa [JOK
3paM U epuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarbl HBOJTIOIUN
PaCTUTENHHOTO U )KUBOTHOTO
13 mupa. [IpakTrnueckas padbora 0.5 bubnnorexa [JOK
Ne 1 «3yueHne ucKkomaemMbIx https://m.edsoo.ru/863ea8bc
OCTaTKOB PacTeHUH U
KUBOTHBIX B KOJUICKIIHSIX)
14 CoBpeMeHHasicCCTeMaopraHu bubnuorexa [JOK
YeCKOroMupa https://m.edsoo.ru/863ea48e
15 DBOJIIOIIUS YEJIOBEKA bubmuoreka [JOK
(anTpomnorenes) https://m.edsoo.ru/863eac2¢c
16 JBmwxymuecusl (haKTOpsI) bubnuorexa [JOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIECTAIMHIBOJIOIIIY
eJIoBeKa
UYenoBeueckue packl U
bubmuoreka [JOK
18 MPUPOAHBIEC aanTaluN

https://m.edsoo.ru/863eaca?
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PesepBubIil ypok. O6001eHIE

19 1o reme « Bo3HUKHOBEHUE U
pa3BUTHE )KU3HU HA 3eMIie»
20 DKOJIOTUSIKAKHAYKA
)1 Cpensl oOuTaHus u bu6mmoreka [IOK
HKOJIOTHYECKUE (PaKTOPbI https://m.edsoo.ru/863eafec
AOuotndeckue (HaxTopsl.
JlaGopaTopnas pabota Ne 3.
«Mopdonorudeckue
” O0COOEHHOCTH pacTeHH U3 0.5 bubnuorexa [JOK
pa3HBIX MECT OOUTaHUS». https://m.edsoo.ru/863eb10e
JlaGopatopHas pabota Ne 4.
«BnusgHue cBeTa Ha POCT U
Pa3BUTHE YEPEHKOB KOJIEYyCa
bu6nmoreka [IOK
23 brorureckuedakTopet https://m.edsoo.ru/863eb348
DKOJIOTUUECKHUE
XapaKTEPUCTUKU MOMYJIALINH.
24 HpaKTI/I‘feCKaH pabora Ne 2 0.5
«IToacuér mioTHOCTH
MOMYJIAIIMA PAa3HBIX BUIOB
pacTeHuin»
75 Coo0rmiecTBaOpraHu3MoB — bubnnorexa [JOK
OMoLEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKUE CUCTEMBI bu6mmorexa [IOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTENN
bu6mmoreka [{OK
27 9KOCHUCTEMBI. JKOJIOTUYECKHE

nmupaMHubl.

https://m.edsoo.ru/863eb5fa
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CBOICTBA’KOCUCTEM.

Cykueccus

28 IIpupoaHBIEIKOCUCTEMBI 1

29 AHTPOIOTE€HHBIEIKOCUCTEMBI 1

30 buocdepa — 1 bub6nuoreka [IOK
rJ100abHasIIKOCUCTEMA3EMITH https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH 1 bubnuoreka [JOK
CYILIECTBOBAHUAOHOCHEPHI https://m.edsoo.ru/863ebd16

1 YenoseuecTBo B |
ounochepe3eman

13 Cocy1iecTBOBaHUETTPUPOIBI U 1 bubnmnoreka [JOK
YeJIOBEYECTBA https://m.edsoo.ru/863ebale
PesepBHblit ypok. O6001IeHNE

34 TeMbl «Coo011iecTBa u 1
AKOJIOTMYECKUE CUCTEMBD)

OBILEE KOJIMYECTBO YACOB 14 )5

[10 ITPOTPAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIS1 YYHEHUKA

* buonorus / Ilaceunuk B.B., Kamenckuii A.A., Py6uios A.M. u apyrue /Iloxg
pen. Ilaceunuka B.B., AxuimonepHoe o6miectBo «3narenbcTBo
«ITpocsemnieHue»

 buonorus, 11 knacc/ Kamenckuii A.A., Kacniepckas E.K., CuBorazos B.I.,

AxuuonepHoe o6iectBo «M3narensctBo «IIpocBenienne

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

buonorus : O6masa 6uonorust. 10—11 Kimaccsl : METOIMYECKOE ITOCOOHE K
yueOHuky A. A. Kamenckoro, E. A. Kpukcynosa, B. B. [Taceunuka
«buonorus. O6mas 6uonorus. 10—11 kmaccel. bazoserit yposens» / B. B.
[Taceunuk, I'. I'. IBenoB. — M. : [Ipoda, 2015. — 190, [2] c. : un. ISBN 978-

5-358-14741-6

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://lesson.edu.ru/catalog



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://lesson.edu.ru/catalog



MHWHHUCTEPCTBO IMPOCBEIEHUA POCCUIUCKOM ®EJEPAIIIN
IIpaBuTenbcTBO SpociaBckoii 00J1acTH
MyHununajbHoe 001eo0pa3oBaTeibHOE yUpeKIeHne

Cpennss mkosa Ne 55

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO

PykoBoaurens HIMO Pykosoautens HIMC HMupextop MOY
"Cpennss mkosna No55"

[Termkuna JI.H. burkosa O.B.
IIporokoi Nel ot «29» IIporokois Ne 1 ot 29 aBrycra Butkosa O.B.
aBFyCT3.2024 TI. 2024 r. HpI/IKa3 Nel 01-07/119 ot
«29» aBrycra 2024 r.
PABOYAS ITPOI'PAMMA

(ID 1564060)
yueOHoro npeamera «buosiorus. Yriy0aéHHbIH yPOBEHb)

st ooyuatomuxcst 10 — 11 xmaccos

Apocaasab 2024-2025



MNOACHUTEJIbBHASA 3AIINCKA

[Iporpamma mo ydebHomy mnpenmety "buonorus" (manee - Ouojorus) Ha
ypOBHE cpeaHero ooOiiero odpa3oBaHusi pazpaboTaHa Ha ocHoBe dDenepaabHOrO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoanuu B Poccuiickoit deaepanumny,
®I'OC COO, Konnenuuu mpenonaBanus ydeOHoro mnpeamera «buomorus» u
OCHOBHBIX TMOJIOKEHUM (peepanbHoil pabouel mporpaMMbl BOCIIUTAHHUS.

VYyebusiii npeamer «buonorus» yriayOnéHHoro ypoBHs uzydenus (10-11
KJIACChI) SIBJSIETCS OAHUM K3 KOMIIOHEHTOB IMpeAMETHOU obnactu «EcTecTBEeHHO-
HayuyHble mpenMers». CormacHo monoxeHusm OI'OC COO mpodunbHbIE
yueOHble IpeIMeThl, U3ydyaeMble Ha yriayOJIEHHOM YPOBHE, SIBISIOTCS CIOCOOOM
muddepennyann  oOydeHUsT Ha YPOBHE CpeAHEro oomero oOpa3oBaHUS H
IPU3BaHbl OOECHEYUTHh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIKM, CPEIHUM
o01IKM, cpeTHUM MPOodeCCUOHANIBHBIM U BBICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIBIA M3 DJTHX Y4YEeOHBIX TMPEAMETOB [OJDKEH OBITh OPHEHTHPOBAH Ha
MPUOPUTETHOE pelIeHue 00pa30BaTEIbHBIX, BOCHUTATENBHBIX M Pa3BUBAIOIIMX
3a/ay, CBS3aHHBIX C MpoQopueHTalueld 00yYaroluXcsi U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM O0JIACTM HAyYHOIO 3HAHUS, CBA3aHHOIO C OMOJIOTHEH,
MEIUIUHOW, SKOJIOTUEMN, ICUXOJOTUEN, CIIOPTOM HIJIM BOCHHBIM JEJIOM.

[Iporpamma mo y4yebnomy mnpeamety "buonoruss" maér mpencraBieHue o
Henu M 3ajadax HM3ydeHusi yuyeOHoro mpenmera «buonmorus» Ha yriyOn€éHHOM
YpOBHE, onpeenser 00s13aTebHoe (MHBAPUAHTHOE) MTPEAMETHOE COAepKaHue, ero
CTPYKTYPUPOBAHHME TIO pa3fesaM U TeMaM, paclpeiesieHue 1o Kiaccam,
PEKOMEHIYET MOCIEAOBATEIbHOCTh HM3YyYEHHs Y4YE€OHOro Marepuajla ¢ Yy4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBs3€d, JIOTUKH Y4eOHOTo Tpoliecca,
BO3pPaCTHBIX OCOOEHHOCTeH oOyuaromuxcsi. B mporpamme mno Ouojoruu
peanu3oBaH MNPUHLMI MPEEMCTBEHHOCTH C HU3yYEHUEM OHOJOTMU Ha YpOBHE
OCHOBHOro  oOmero oOpa3oBaHus, Onarogapss 4YeMy MpOCMaTpUBAETCS
HAMPABJICHHOCTh HA  MOCJIEAYIOIMIEe pPa3BUTHE  OWOJOTWYECKUX  3HAHUH,
OpUEHTHUPOBAHHBIX Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
9KOJOTUYECKOTO MBIIUICHUS], MPEJICTABICHUNA O 3I0pOBOM 00pa3e KU3HU, Ha
BOCIIUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyXaromeu mnpupoaHoi cpene. B
nporpaMme no OHMOJOTMM TaKKe IOKa3aHbl BO3MOXXHOCTH YYEOHOIro MpeaMmera
«buonorusi»y B peammzaruu  TpeboBanmit DPI'OC COO k mnIaHUPYEMBIM
JUYHOCTHBIM, METAlpeAMETHbIM M TPEAMETHBIM pe3yJibTaTaM OO0ydeHUs U B
(GbOpMHpPOBAaHMK OCHOBHBIX BHUJOB Yy4€OHO-TIO3HABATEIBHOW  JI€ATEIbHOCTH
00yYaromMxcsi MO0 OCBOCHUIO COJIEpXaHUsSI OHOJOTMYECKOro O0pa3oBaHUsI Ha
YPOBHE CpeHero o01mero 0opa3oBaHusl.

VYyebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEro oOIero oopa3zoBaHuUs
3aBepiiaeT Ouoyioruuyeckoe oOpa3oBaHWE B IIKOJE W OPUEHTHPOBAH Ha



paciidpeHre U yriyOsjeHue 3HaHUM oO0yyarouuxcs O JKMBOM IPHUpOJiE, OCHOBAX
MOJIEKYJIIPHOM W KJIETOYHOW OMOJOTHH, SMOPHOJIOTUM U OHOJOTHUU Ppa3BUTHS,
TeHETUKH, CEICKINHN, OMOTEXHOJIOTHH, SBONIOIIMOHHOTO YUCHHS U SKOJIOTHH.

Nzydyenne yueOHOoro mnpeamera «buomorus» Ha yriayOleHHOM YpOBHE
OPUEHTHPOBAHO Ha MOJTOTOBKY OOYYAIOIIMUXCS K MOCIEAYIOLIEMY MOTYyUYEHUIO
Ouojornyeckoro  oOpa3oBaHMs B By3aX W OpraHU3alUsX  CPEIHEro
npodeccuonanbHoro oopa3zoBanus. OCHOBY €T0 COACPKAHMSI COCTABIISIET CHCTEMA
OMOJIOTMYECKUX  3HAHWW, TOJYYCHHBIX TPU HU3YYCHHH  OOyYaIOIUMUCS
COOTBETCTBYIOIIUX CHUCTEMATHUECKUX pa3/esioB OMOJIOTMHA Ha YPOBHE OCHOBHOTO
obmiero obpazoBanus, B 10—11 kmaccax 3Tu 3HaHUS TOJNYYarOT pa3BUTHE. Tak,
pacHmIMpeHbl U YriayOJjeHbl OHOJOTUYECKHE 3HAHUS O PACTCHUSX, >KHUBOTHBIX,
rpubax, OaKkTepusx, OpraHMU3ME YeIOBEeKa, OOIMUX 3aKOHOMEPHOCTAX JKU3HH,
JIOTIOJTHUTEIHHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHHUS TPUKIIATHOTO U TIOMCKOBOTO
XapakTepa, KOTOPbhIe MOKHO HCIIOIh30BAaTh KaK OPHEHTHPHI IS MOCIEIYIOMIEro
BbIOOpa mpodeccuu. Bo3mokHa Takke HMHTErpaiusi OWOJOTHYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMH 3HAHUSIMHU, MOJYYECHHBIMH OOYYAIOIIMMUCS TMPU HU3YUYEHUU
bu3KKU, XUMHUH, reorpaduy 1 MaTEMaTUKH.

CrpykTypa mnporpammel no y4yeOHoMmy npeamery "buosorus" otpaxaer
CHUCTEMHO-YPOBHEBBIH U 3BOJIOUMOHHBIA TOAXOAbl K H3YYEHHIO OHOJIOTHH.
CoryiacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTHU, XapaKTEePHBIC JJI )KUBBIX
CUCTEM Pa3HOTO YPOBHS OpraHU3alliH, YBOJIOIUN OPTaHUIECKOr0 MHUpa Ha 3emiie,
COXpaHEHHs OHMOJIOTHYEecKOoro paszHooOpasms miaHeTsl. Tak, B 10 kmacce
U3y4aloTCsI OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OWMOJOTHH, SMOPUOIOTHH U
OMOJIOTUN PA3BUTUS, TEHETUKU W CEJICKIMH, OMOTEXHOJOTUM W CHUHTETUYECKOMN
OMOJIOTHH, aKTyalIM3UPYIOTCS 3HAaHMS OOydYaroIMXCcs MO OOTaHWKE, 300JI0THUH,
aHaromMuu, (Qusnongoruu uenoBeka. B 11 kiacce wu3ydaroTcsi 3BOJIIOIIMOHHOE
y4eHUE, OCHOBBI KOJIOTUHU U y4YeHHUE 0 Ouocdepe.

VYuebnunii mpeamer «buonorus» mpuszBaH  00ecleUnTh  OCBOCHHWE
00yJaronmMMucs OMOJIOTUYECKUX TEOPUN U 3aKOHOB, UJICH, MPUHIIUIIOB U MPABUII,
JeXAaIllUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, 3HAHUH O
CTPOCHHH, MHOTOOOPa3MM M OCOOEHHOCTSAX KJIETKH, OpraHu3Ma, TMOIYJIAINH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTH)KEHUAX, COBPEMEHHBIX
UCCJICIOBAHUSIX B OMOJIOTHH, IPUKIIAHBIX ACTIEKTaX OMOJOTHYECKUX 3HaHWUM. J[is
pa3BUTHS M TOJAJIEPKaHUS HMHTEpeca OOydaromMXxcsd K OHOJOTHM Hapsiay Cco
3HAYUTEILHBIM 00BEMOM TEOPETUUYECKOTO MaTepHalia B COACPXKAHUH MPOTPaMMBbI
1o OWOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBIEHUS W Pa3BUTHS
TOM WIM MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
Y4EHBIX B pEIIEHUE BAKHEUIITUX OMOJIOTHYECKUX U SKOJIOTUYECKUX TTPOOIIEM.



Lens u3yuenus yueOHoro npeamera «buonorus» Ha yriyOnEHHOM ypOBHE —
OBJIaJICHUE  OOYYAIOUNIMMUCS  3HAHUAMH O  CTPYKTYPHO-QPYHKIMOHAIBHOU
OpraHu3allMi >KUBBIX CHCTEM PA3HOTO paHra U MNpuoOpeTeHue yMEHUui
UCTIOJb30BaTh 3TH 3HaHUS B (JOPMUPOBAHHUU MHTEpEca K OMPEIeIEHHON o0nacTu
npoecCHOHanbHON NIeATeTFHOCTH, CBSI3aHHOW C OHOJIOTHEW, WM K BBIOOPY
y4eOHOTO 3aBEeICHHUS IJIsl TPOJIOJKEHUS OMOJIOrMYeCKOro 00pa3oBaHusl.

JoctixkeHue uenu u3ydeHus yuyeOHoro nmnpeamera «buonorus» Ha
yIiyOJI€HHOM YpOBHE 00€CTIEUMBAETCS PEHIEHUEM CIEIYIOIIUX 3a0a4:

OCBOCHHE OOYYaIONUMHUCS CUCTEMBI OMOJIOTMUECKUX 3HAHWA: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
paBuiIaX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHPA; O
CTPOCHUHU, MHOIroo0pa3uM M OCOOCHHOCTSIX OWOJOTHUYECKHUX CHUCTEeM (KJIETKa,
OpraHu3M, MOMYJISLNS, BUJ, OMOreoleH03, Onocdepa); O BhIJAIOINXCSA OTKPBITHIX
Y COBPEMEHHBIX MCCIICIOBAHUSAX B OMOJIOTHH;

O3HAKOMJIEHHE OOYYarolIMXcsi C METOJAaMHU TO3HAHUS >KUBOM MPUPOJIBI:
UCCJIEIOBATEILCKUMHU  METOJlaMUd  OMOJIOTUYECKHX HayK (MOJIEKYJSipHOU U
KJIETOYHOM OMOJIOTUM, SMOPHOJIOTMM U OWOJIOTMM pa3BUTHUS, TE€HETHUKU U
CeJIeKIINHM, OWOTEXHOJOTUM W CHHTETUYECKOW OWOJIOTMH, TaJCOHTOJIOTHUH,
JKOJIOTUH);  METOJJaMHU  CaMOCTOSITEIBHOTO  IMPOBEJIEHUS  OMOJOTHYECKHX
ucclieloBaHuil B JjabopaTopum M B 1pupone (HabmroleHue, H3MepeHue,
AKCIIEPUMEHT, MOJIEIMPOBAHUE);

OBJIAJICHHE OOYYAalOLIMMHUCA YMEHUSIMU: CaMOCTOSITEIbBHO  HAXOJUTh,
aHAJIM3UPOBATh W HCIOIB30BaTh OMOJOTHYECKYIO HH(OPMALMIO; MOJIB30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOHN; YCTaHABIMBATh CBSI3b MEXIY
pa3BUTHEM OHOJIOTMM U  COIUAIbHO-PKOHOMUYECKMMH U  SKOJOTUYECKUMHU
npo0jeMaMu 4YeJIOBEYECTBa; OLIEHUBATh IMOCIEACTBUS CBOEH NE€ATEIBbHOCTH I10
OTHOIIICHUIO K OKpY’KaloIled NpUpPOAHON cpese, COOCTBEHHOMY 3/I0POBBIO U
3I0POBBIO0  OKPYKAIOIIMX  JIIOAe; OOOCHOBBIBAaTH M COOJIOJATH  MEPHI
npoduakTUKY WHGEKITMOHHBIX 3a00JI€BaHU, TIPaBUIa MTOBEJCHUS B NIPUPOJE U
oOecrieueHns 6€30MaCHOCTH COOCTBEHHOM KM3HENEATEIbHOCTH B UPE3BbIYANHBIX
CUTyallUsIX MPUPOJHOTO M  TEXHOTEHHOIO  XapakTepa; XapaKTepH30BaTh
COBPEMEHHBIEC HAyUHbIE OTKPBITUS B 001aCTH OMOJIOTHH;

pa3BUTHE Y O0YyYarONINXCSI MHTEIUICKTYIbHBIX M TBOPUYECKUX CIIOCOOHOCTEN
B IIpoIlecCCe 3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBHITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMH, pEIIaeMbIMU €10 MpoOiieMamMH, METOAOJIoruen
OHOJOTUYECKOTO UCCJIeI0BAHMS, MIPOBEICHHUS AKCIIEPUMEHTATBHBIX
UCCJIEIOBAHNM, PEIICHHs] OMOJIOrMYECKUX 3a7a4, MOACINPOBAHUS OMOJIOTHYECKHUX
00BEKTOB U MPOIIECCOB;



BOCITUTAHUE Y 00YyYaIOMUXCs [IEHHOCTHOT'O OTHOIIEHUS K KUBOW MPHUPOJE B
1EJIOM M K OTJICIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMUPOBAHUE IKOJIOTUUYECKOH,
TCHETUYECKOW TPaMOTHOCTH, OOIIEH KyJIbTypbl TIIOBEICHUS B TPHUPOJIE;
WHTETPAllUN €CTECTBCHHO-HAYYHbBIX 3HAHUH;

npuoOpeTeHre  OOydYaroIMMMHCS  KOMIIETEHTHOCTH B PAIlMOHAIHLHOM
PUPOAOIOIb30BaHUN (COOMIO/IEHNE TpaBUJ TOBEJICHUS B MPHUPOJE, OXPaHbI
BUJIOB, DKOCUCTEM, OHMOC(hephl), COXpaHEHUH COOCTBEHHOTO 3JI0POBbSI M 3/I0POBBS
OKpyXaromux Joaed  (coOmogeHuss Mep NpoPUIaKTUKKA — 3a00JICBaHUI,
obOecrieueHrne OE30MACHOCTH JKU3HEACSITCIIBHOCTA B YPE3BBIYAMHBIX CHUTYAIIHSIX
OPUPOAHOTO ¥  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO3/IaHM€  YCIOBHH  UIsl  OCO3HAaHHOTO  BBIOOpa  OOYYarOIIUMUCS
VHIUBUTy aJIbHOU 00pazoBaTenbHON TPAaCKTOPHH, CIIOCOOCTBYIOIIIEH
MOCIIeyIoeMy TPO(EeCCHOHATFHOMY CaMOOTIPECICHHIO, B COOTBETCTBUH C
WHMBUy AIbHBIMU UHTEPECAMH U MIOTPEOHOCTSIMHU PETHOHA.

OO61iee yKca0 YacoB, OTBEJACHHBIX HAa M3yYeHHE OMOJIOTUU Ha yTiyOJIEeHHOM
ypOBHE cpeaHero oobiero oopazoBanusi, coctasiser 204 yaca: B 10 kiacce — 102
yaca (3 gaca B Hezento), B 11 kmacce — 102 gaca (3 yaca B HEJEIO).

Ot16op opraHu3ariOHHBIX (OPM, METOJIOB M CPEACTB OOyYeHHS OHOJIOTHH
OCYIIECTBIISIETCS ¢ YUETOM CcHenu@UKU ero COoJep)KaHHWs W HANpaBIEHHOCTH Ha
POJIOJDKEHNE  OMOJOTMYECKOro 00pa3oBaHMs B OpraHMU3aIUsAX  CPEIHETO
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.

OO0s13aTENbHBIM YCTIOBHEM MPU 00y4YeHUH OMOJIOTUH Ha YTITyOJIEHHOM YPOBHE
SBJISIETCSl TIPOBEJICHUE JIA0OPATOPHBIX M TpakTUYecKux pador. Takke ydactue
0o0y4Jaronuxcsi B BBIMOJHEHUU MPOEKTHBIX M Y4EOHO-MCCIIEI0BATENBCKUX PadoT,
TEMaTHKa KOTOPBIX OMpEIEIsIeTCS YYUTEJIeM Ha OCHOBE  HMCIOIIHUXCS
MaTePUATBHO-TEXHIYECKUX PECYPCOB U MECTHBIX MTPUPOTHBIX YCIOBUH.



COJEPXAHUE OBYUYEHUA
10 KITACC

Copnepxxanue TporpamMMbl, BBIIECICHHOE KYpcusoM, HE BXOAUT B IPOBEPKY
rocyiapctBeHHoi utorooi arrecrauu (I'MA).

Tema 1. buosiorusi Kak HayKka

CoBpemenHas OMOJIOTHS — KOMITIEKCHas: Hayka. KpaTkas vucTopust pa3BUTHS
ovosioruu.  buojornueckue HaykKd W H3ydyaeMble ~HMH  IIPOOJIEMBI.
OyHIaMEHTaJbHbIC, TPUKIAIHBIE KM TMOUCKOBBIE HAy4YHbIC HWCCICAOBAHUS B
OHOJIOTHH.

3HadyeHue Onojgoruu B (HOPMHUPOBAHHHM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kapTuHbl mupa. IIpodeccun, cBszanHbie ¢ Ouojorueil. 3HaueHUe OHUOJOTHHM B
MPAKTUYECKON JEATEIIbHOCTA 4YEJIOBEKa: MEIUIIMHE, CEIbCKOM XO34ICTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJBI.

JdemoHcTpanumn

[Toptpets: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapsuH,
V. I'apseii, I'. Mennens, B. U. Bepnanckuii, U. I1. I1aBnos, 1. . Meunnkos, H.
N. Basunos, H. B. Tumodees-Pecorckuit, . Yorcon, ®@. Kpuk, /. K. benses.

Tabmuupl 1 cxembl: «CBsi3b OMOJIOTMM C JOpYrUMU Haykammu», «Cucrema
OMONIOrMUYECKUX HAYK.

Tema 2. 7KuBble cMCTEeMbI U MX U3Y4YeHHUE

JKuBble cuCTEMBl Kak mpeaMeT wu3ydeHus Ouosioruu. CBOMCTBa KUBBIX
CHUCTEM: E€IMHCTBO XHMMHYECKOIO COCTaBa, JUCKPETHOCTh M IEJIOCTHOCTb,
CJI0KHOCTh W YINOPSJAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPTaHU3alus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTh, U3MEHUYNBOCTD, POCT U PA3BUTHE.

YpoBHU oOpraHu3allid KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJIETOYHBIMH,
TKAHEBBIU, OpPraHU3MEHHBIMN, MOMYJISIHUOHHO-BUIOBOM, AKOCUCTEMHBIN
(OuoreouenoTuueckuit), oOuochepupiii. Ilpoueccbl, Mpoucxonsdiue B KHUBBIX
cuctemax. OCHOBHBIC TpPHU3HAKH JXHUBOTO. JKW3HB Kak ¢opMa CyIIECCTBOBAHUS
Martepud. Haykn, n3ydaroniue >KxMBbl€ CUCTEMbBI HA PA3HBIX YPOBHSIX OPraHU3allH.

N3ydenune xuBbIX cucteM. MeToasl Omonornueckoi Hayku. HabmroneHwue,
U3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATH3alM, MeTaaHanus3. [lonaTue o 3aBUCUMON U
HE3aBUCHUMOW mnepemMeHHOU. IlmaHmpoBanme skcnepumenta. IloctaHoBka wu
npoBepka rumnote3. HyneBas rumotesa. [loHsiTue BBIOOPKH U €€ TOCTOBEPHOCTE.
Pa3z6poc B Owuonornmueckux maHHBIX. OIEHKAa JOCTOBEPHOCTH TOJYYEHHBIX
pe3ynbTatoB. [IpuyuHBI HCKa)X€HUSA pe3yJbTATOB J3KcrnepuMeHTa. IloHsTue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpauumn



Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKU KU3HW», «buonornueckue
cuctembl», «CBOMCTBAa KUBOW MaTepun», «YPOBHU OPraHU3ALMUU KUBOU
npuponb», «CTpoeHHe MXWUBOTHOW KIIETKM», «TKaHU JKUBOTHBIX», «CHCTEMBI
OpraHoOB YEJIOBEUYECKOTO opraHu3May, «buoreonenos3», «buochepa», «Metoas
V3Y4YEHUS )KUBOU MPUPOJIBDY.

ObopynoBanue:  naboparopHoe  oOopyaoBaHuWE  JJig  IMPOBEACHUS
HaAOJII0ICHUM, U3MEPEHH I, SKCTIEPUMEHTOB.

IIpakTuyeckas padora «lcnonp30oBaHuEe pAa3aUYHBIX METOAOB MpPH
V3YYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KIeTKu

Knerka — cTpykTypHO-QYHKIIMOHAJIbHAS €QUHUIA >KuBOro. KMcropus
oTKpbITUA KiIeTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHbBIE MOJIOKEHUS COBPEMEHHON KIIETOUHOU
TEOPUH.

Meroabpl  MOJIEKYJISIPHOM ¥ KJIETOYHOM  OWOJIOTMH:  MUKPOCKOMUS,
xpoMmarorpadusi, 3MekTpodopes, METoJl MEUYEHBIX aTOMOB, AuU(depeHInaIbHOe
HEHTPU(PYTUpPOBaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue @OuKCUpOBAHHbBIX
K1emoK. DIEKTpoHHAass MUKpockonus. Kougoxanvuas muxpockonus. Bumanvhoe
(npusicusHeHHoe) uzyueHue Kiemox.

JdeMoHcTpanuu

[Toptpetst: P. I'yk, A. JleBenryk, T. llIBann, M. llneiinen, P. Bupxos, K. M.
bap.

Tabnusl 1 cxembl: «CBETOBOMI MUKPOCKOID», «IIEKTPOHHBIA MHKPOCKOI,
«Hcropus pa3BUTHSA METOLOB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIMpENnapaThl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

IIpakTuueckass padora «/3ydueHue METOAOB KJIETOYHOM OUOJIOTUH
(xpomarorpadus, saexrpodopes, auddepeHMaTbLHOE EHTPUGYTUPOBAHNE,
[ILIP)».

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKU

XUMHUYECKAM COCTaB KJIETKH. Makpo-, MUKpPO- U YJIbTPAMHUKPOIIEMEHTHI.
Bonma m e€ posb Kak pacTBOpPUTENs, pearcHTra, y4acTue B CTPYKTYPHUPOBAHHH
KJIETKH, TEIUIOPETysiuuu. MuHepaabHble BEIIEeCTBAa KIETKH, MX OHOJIOrHYecKas
poJib. Posib KATHOHOB M AaHHOHOB B KJIETKE.

Opranuyeckue BellecTBAa KIETKA. buonormyeckue mnoiauMmepsl. benku.
AMMWHOKHUCIIOTHBIN cocTaB 0enkoB. CTpYKTypbl O€IKOBOM MoseKybl. [lepBuuHas
CTpyKTypa Oeika, MenTHAHas CBsA3b. BTopuyHas, TpeTW4HAas, 4YeTBEPTHUHAsS
cTtpyktypel. Jlenarypamus. CpoiictBa OenkoB. Kraccudukaruss  OenkoB.
buonorunueckue QpyHkumun 6enkoB. Ilpuonsi.



YrneBoasl. MoHOCaxapuabl, IUCaXapUibl, OJIMTOCAXapUAbl U TOJIUCAXAPUIBI.
O6mmit mmaH cTpoeHHss W (UBMKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonorudeckue pyHKIUM YTIEBOIOB.

Jlumunet. I'uapodunsHo-ruapodoOHbIe cBoMcTBa. Kimaccudukamus munuaos.
Tpurnunepunbl, ¢GocPomunuasl, BOCKH, cTepounbl. buonormueckue ¢QyHKIAN
aunuaoB. OOmme CBONCTBAa OMOIOTMYECKIX MEMOpaH — TeKy4eCThb, CIIOCOOHOCTh K
CaMO3aMbIKaHUIO, TIOJYIIPOHULIAEMOCTb.

Hyxkneunoseie kucnorsl. JJHK um PHK. CrpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneotunpl. Ilpuanun xomruiementapuoctu. [Ipasmno Yapradda. Ctpykrypa
JIHK — nBoiinas cnupans. Mectonaxoxaenue u ouonorndeckue Gpynkuuu JIHK.
Bunpsl PHK. ®ynkuuu PHK B kieTke.

Ctpoenue monekyibsl AT®. Makpospruueckue cBa3u B Mojekyie ATO.
buonornueckue pynkiun AT®. BoccraHoBIEHHBIE TEPEHOCUUKH, UX (QYHKLIHUU B
kietke. Jlpyeue wuyxneozuompugocgpamer (HT®). CexenupoBanue JIHK.
Memoouvl cenomuxu, mpancKpunmomuKu, npomeoMuKHu.

CtpykTypHasi OMOJIOTHS: OMOXUMUYECKUE U OMO(PU3NYECKUE HCCIEAOBAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OHOMONEKyn. Mooeruposarnue
CmMpYyKmypol U QYHKYUL OUOMONEKYL U UX KOMHIeKcos. KomnviomepHulil ouzatin u
opeaHudeckull cunmes 6UOMONEKY]L U UX HENPUPOOHBIX AHANO208.

JdeMoHcTpanuu

[Toptperst: JI. Ilonunr, k. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®pankiuH,
®. Conrep, C. [Ipy3uHep.

[uarpammer:  «PacnpeneneHne XHMMHUYECKHX 3JEMEHTOB B HEXHBOU
npupone», «Pacnpenenenne XUMUYECKUX SJIEMEHTOB B )KUBOU IIPUPOJIEN.

Tabmuubr u cxembl: «llepuognueckas TabiauIa XUMHUYECKUX DIIEMEHTOBY,
«CtpoeHue MOJIEKyJIBl BOJBI», «BellecTBa B cocTaBe OpraHu3moB», «CTtpoeHue
MOJIEKYJIbI Oenikay, «CTpyKTypbl O€IKOBOM MOJIEKYJb», «CTpOEHHUE MOJIEKYII
yriieBooB», «CTpoeHne MoJieKyn JHUnuAoBy», «HyKIeMHOBbIE KHUCIOTBIY,
«Ctpoenue Monekyasl ATO».

O6opynoBanue: XuMHUYECKas ocya U 000pyA0BaHHE.

JlabopaTopHnasi padora «O0HapykeHHE OCJIKOB C TTOMOIIbIO KaUeCTBEHHBIX
peaKuuin.

JlaGopaTtopnass  paGora  «JlccinemoBaHuWe ~— HYKJIEHHOBBIX  KHCIIOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOB).

Tema 5. CTpoenne u QyHKIIUN KICTKH

Tunsl KJIETOK: DJyKapHOTHYECKass W npokapuothueckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KICTKH.



CrtpoeHue npokaproTHIecKol KieTku. Kilerounas creHka OakTepuii u apxeit.
OcC0OEHHOCTH CTPOEHUSI TeTepOoTPOPHOW U aBTOTPO(GHON MPOKAPHUOTUYECKHUX
KJIETOK. MecTo U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue u (YHKIIMOHUPOBAHHE AYKapUOTUYECKOU KJIETKH.
[Tnasmatnueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHUYeCKOn
MeMOpanbl. TpaHcmopT BelecTB yepe3 IIa3MaTUYecKyt0o MeMOpaHy: MacCHUBHBIN
(nuddysus, obneruénnas auddysus), aKTUBHBIN (NMEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopt). llomynponunaemocts MeMOpanbl. PaboTta HaTpuii-
KaJMeBOr0 Hacoca. DHJOIMTO3: MUHOIMTO3, (aronuto3. DK3o1uTo3. Kierounas
crenka. CTpykTypa u QyHKIIMHM KJIETOYHON CTEHKH PACTEHH, TPHOOB.

Hurormasma. [urozons. Lutockener. [IBuxkenue nuroriazMbel. OpraHouabl
kinetkd. OnHoMeMOpaHHbIE OpraHoubl KIETKH: HHAOIJIa3MaTHYecKash CeTh
(OIIC), anmapar I'onbaXku, JTU30COMBI, UX CTpoeHUE M (yHKIHMH. B3aumMocBs3b
OJTHOMEMOpPaHHBIX OPTaHOWIOB KiIeTKH. CTpoeHHEe TpaHyISIPHOTO PETHKYIyMa.
Mexanusm nanpaenenus 6enxog ¢ IIIC. Cunte3 pacTBOpuUMBIX OenkoB. CuHTE3
KJIETOYHbIX ~ MeMOpaH. [mamkuii  (arpaHyJsSIpHBIA) — 3HAOIUIaA3MaTUYECKUN
petukynyMm. CexkperopHas QyHkuus anmapata ['onbmku. Moougurkayus b6enxkos 6
annapame [onvoxcu. Copmuposxa 6enxog 6 annapame Ionvoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyosn pacturenbHbIX KieTOK. Kitetounbiid cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOWABI  KJIETKH:  MHUTOXOHJIPUHU,  IJIACTHUJIBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumobuozenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne u (yHKIUMHM MUTOXOHIpUN W 1wiactui. llepBuunele,
BTOPUYHBIE U  CIIOKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOLUIUX  IYKAPHOT.
XJIOPOIJIACTBI, XPOMOILIACTHI, JIEUKOIIACTHI BBICIIUX PACTEHUM.

HememOpanubie opranoussl kietkn CtpoeHue W GyHKIMM HeMeMOpaHHBIX
OpraHOMJI0B KJIETKH. Pubocomsl. lIpomesxcymounvie Quramenmel.
MukpodunamMeHTsl. Axkmunogvle Muxkpogunamenmol. MpIIEUHbIE — KIIETKH.
Axmunosvle KOMnOHenmvl Hemblueunvlx Kiemok. MukporpyOouku. Kierounsrit
neHtp. CrTpoeHwe U JBWIKEHUE JKITYTMKOB W peCHUYEK. MHUKpOTpyOOUKH
nutomiasmel. LleHTpuons. benku, accoyuuposanmvie ¢ MuKpoguiameHmamu u
mukpompyooukamu. MomopHvie 6enku.

Anpo. O6onouka sapa, XPOMATHH, KapUOILIa3Ma, SAPBIIIKU, UX CTPOEHUE U
bynkuuu. Snepupiii O0enkoBbI MaTpuKc. [IpocTpaHCTBEHHOE PaCIOIOKEHUE
XpOMOCOM B HUHTeppazHOM snpe. Iyxpomamur u cemepoxpomamur. benxu
XpOMaTuHa — THUCTOHBI. Jlumamuxa sdepHou 00010YKU 6 Mumose. Foepmbiii
MPaucnopm.

Knerounsie BkimtoueHusi. CpaBHHUTENIbHAS XapaKTEPUCTUKA KIIETOK 3YKApUOT
(pacTUTeIbHOM, )KUBOTHOM, TPUOHON).

JdeMoHcTpanuu



[Toptpetsi: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuupbl U cxembl: «CTpoeHHE 3YKApUOTHUECKOW KIeTkn», «CTpoeHue
KUBOTHOW  KJIETKW», «CTpO€HME  pacTUTENbHOM  KIeTKW», «CrpoeHue
MUTOXOHAPUNY, «S1po», «CTpoeHne NpOKapUOTUUECKON KIETKI.

OO6opynoBaHHe: CBETOBOM MHKPOCKON, MHUKPOTMpENapaThl PaCTUTEIHHBIX,
KUBOTHBIX KJIETOK, MUKPOMpENapaThl OaKTepUaaIbHbIX KIETOK.

JlaGopaTropnass pabGora «l3yueHue CTpOEHHUS KJIETOK Pa3IUYHBIX
OPTaHU3MOB.

IIpakTnuyeckas padora «l3ydyeHne cBOWCTB KIETOYHOU MEMOpPaHBI».

JlaGopaTopnas padora «lccienoBaHue IUIa3MoOJiM3a U JICTUIA3MOJIM3a B
PACTUTENIBHBIX KIIETKAX).

IIpakTuyeckass  pabGora  «/3ydyeHue  JBMKEHHUS  LUTOIUIa3Mbl B
PaCTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelleCTB M MPeBpPallleHUE SJHEPTUH B KJIETKe

AccuMUITALINS ¥ TUCCUMIIISIIHS — JIBE€ CTOPOHBI MeTa0om3Ma. Tumnsl oomMeHa
BEIIECTB: aBTOTPO(HBIN W TeTepoTpO(HBIA. YdUacThe KHUCIOpOoAa B OOMEHHBIX
npoleccax. OJHepreTuueckoe obOecrnedueHue KieTKu: mnpeBpanieHue ATD B
oOMeHHBbIX Tmponeccax. DepMeHTAaTUBHBIM XapakTep peakluuil KJIETOYHOIO
Metabonu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUA.
Kodepmentsl. Otnuuust pepMeHTOB OT HEOPraHMYECKHX KaTaau3aTtopoB. benku-
AKTUBATOPbl U OEJIKU-MHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PEepMEHTATHBHBIX
peakiuii OT pa3IuYHbIX (PaKTOPOB.

IlepBuuHbBIi CHUHTE3 OpPraHUYECKMX BeIIEeCTB B KieTke. dorocuHTEs.
AHokcueenHblll U OKcueeHHbld omocunmes y obaxkmepuil. Ceemocobuparowue
nUSMeHmyl U NUSMEHMbl peakyuoHHo20 yeumpa. Poib XJIOPOIUIACTOB B MPOLECCE
dboTocunTeza. CBeroBast u TeMHOBas pasbl. Pomoovixanue, Cs., C,. u CAM-munol
¢domocunmesa. IlponykTuBHOCTh (oTOCHHTE3a. BinsgHHMe pa3iaudHbIX (DAKTOPOB
Ha CKOpOoCTh (hoTOCHHTE3a. 3HaUeHHe (POTOCUHTE3A.

XEMOCHHTES. PaznooGpasue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUIUpPYIOIIKE OaKTepuu, Kene300aKTepuu, CepoOAKTEPUH, BOJOPOAHbBIC
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHa’poOHbIe opraHu3Mbl. Buaer Opoxxenus. [IpomykTel OpokeHHs W HX
UCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH B BO30YAUTEH O0JIE3HEH.

AspoOHBbIe OpraHu3MBl. Oranbl JHEPreTUYECKOrO oOMeHa.
[ToaroroBuTenbHBIN 3Tan. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTIICHUE TIFOKO3bI.

buonornueckoe okuciIeHHE, WIK KIETOYHOE AbIXaHUE. POIbp MUTOXOHIpUI B
nporeccax ouonornyeckoro okucienus. [{uknnueckue peaknuu. OKUCIUTEIBHOE
dbochopunupoBanue. Ouepeus memopannoz2o epaduenma npomonos. Cunmes



AT®D: paboma npomonuoi ATD-cunmaszwvl. [lpeumyiiecTBa a’poOHOro MyTH
oOMeHa BelecTB nepes aHadpoOHbIM. DP(HEKTUBHOCTH IHEPTETUUECKOTO 0OMEHa.

JdemoHcTpanuu

[Hoprpetsr: JIx. [lpuctiu, K. A. Tumupsazes, C. H. Bunorpaackuii, B. A.
Ourenwrapar, I1. Murtdenn, I'. A. 3aBap3uH.

Tabnuupr u cxeMbl: «DOTOCHHTE3Y, « IHEPreTHUECKUl 0OMen», «brocunres
oenka», «CtpoeHue pepMeHTa», «XeMOCUHTE3.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, OOOpYyAOBaHUE JUIsl MPUTOTOBICHUS
MOCTOSTHHBIX Y BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopnass pabGora «/3yueHue  KaTaIUTUYECKOW  AKTUBHOCTH
(dbepMeHTOB (Ha IpUMEpE aMIIIa3bl UM KaTajaasbl)».

JladbopaTopnass pabora «/3yuenue (QepMEHTATUBHOIO PpaCIICTUICHUS
MEPOKCHUJIa BOJIOPOJIa B PACTUTEIIBHBIX U dKUBOTHBIX KIJIETKaX).

JlabopaTtopnass paGora «CpaBHeHue mporeccoB  (POTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTtopnas padora «CpaBHEHUE MTPOLIECCOB OPOKEHUS U JIBIXaHUSD.

Tema 7. HacaeacrBeHHass uHGoOpManus U peajin3anus eé B KIeTKe

Peakuuun matpuunoro cuHte3a. [[pMHIMI KOMIUJIEMEHTAPHOCTU B PEAKIIUSIX
MaTpUYHOTO CHHTe3a. Peanm3anms HaciaeACcTBeHHOM mHGopMaluu. [ eHeTnuecKuit
KOJ, €ro cBoWcTBa. TpaHckpurnuusa — MaTpuuHbii cuHTe3 PHK. IIpuHnmer
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, aHTUIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemxe. Hexooupyrowue PHK.

Tpancmauus u e€ sransl. Yuactue TpancnoptHbix PHK B OnocunTese Genka.
VYcnosusi O6uocunre3a Oenka. KomupoBanuwe ammHokucior. Ponb pubocom B
ounocuHTe3e Oenka.

Cogpemennvie npeocmasieHus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U PYKApHOT. Perysiius akTUBHOCTH T€HOB Yy TIpokapuoT. ['mmotesa
onepona (®. XKakoo, XK. MaHo). Moaexynsipnvie mexanuzmvl IKCNPECCUU 2eHO8
aykapuom. Ponv xpomamuna 6 pecynsiyuu pabomsi 2enog. Perymnsaius oOMEHHBIX
poreccoB B kieTke. KiieTounblii romeocTas.

Bupycsl — HekneTounble (hOpMBI )KU3HU U OOJIUTraTHBIE Mmapa3uThl. CTpoeHUE
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBHPYCOB, OakTepruodaros. Kusnennwiil yuki
JIHK-cooepocawux eupycos, PHK-cooepocawux eupycos, 6axmepuogazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasa.

BupycHbie 3a0oneBanus yenoBeka, KUBOTHBIX, pactenuid. CIINJ, COVID-
19, counanbHble 1 MEAUIIMHCKUAE TPOOIIEMBI.

buoungopmamuka: unmeepayus u ananuz oonvuux maccueos («bigdatar)
CMPYKMYPHbIX OUonocuyeckux oannvix. Hanomexuonoeuu 6 buonocuu u meouyume.
IIpoepammupyemoie pynxyuu 6eakos. Cnocodvl 00cmasKu 1eKapcms.



JdemoncTpanuu

[Toptpetsi: H. K. Konsuos, . Y. IBaHOBCKUIA.

Tabnuiel u cxembl: «buocunte3 Oenkay, «l'eHeTuYeckuilt Koy, «Bupyce»,
«bakrepuodarmy».

IIpakTnueckas padora «Co3iaHue MOJIEIIA BUPYCA.

Tema 8. ) KuzHeHHbIH HUKJ KJIETKH

Knerounsi 1uki, ero mnepuonabl W perynsaiua. Warepdaza u  MuTO3.
Oco0eHHOCTH MPOIIECCOB, MpPOTEKaoMMX B uHTepdaze. IloaroroBka KIeTKH K
nenenuto.  Ilpecuntetmyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETUYECKUN U
MOCTCHHTETHYECKHUH (MPEMUTOTUIECKUI) TIEPUOIBI UHTEP(DA3HI.

Martpuunsiii cunte3 JAHK — permuxauus. [Ipunuunsl perukanuu JIHK:
KOMIUIEMEHTAPHOCTh,  ITOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAIIIECIBHOCTb.
Mexannsm perukanuu JIHK. Xpomocomsl. Ctpoenne xpomocoM. Termomepsl u

TeaoMepaza. XPOMOCOMHBIH Ha0Op KJIETKHM — KapuoTUIl. JIUIUIOMIHBIA W
rariouHeli  HaboOpsl  XpoMocoMm. ['omonoruuneie xpoMocombl. [lonoBbie
XPOMOCOMBI.

[enenne knerkn — wmuTo3. CTaguM MHUTO3a WU MPOUCXOIAIINE B HUX

npoueccel. Tunel muto3a. KapuoknHe3 u nuToknHe3. buosorndyeckoe 3HaueHune
MUTO3a.

Perynsuuss MuToTHYEeCKOro IMKIA KIEeTKH. [Iporpammupyemas kieTouyHas
rudeb — anornTo3.

Knerounoe s1po, XpoMocombl, (yHKIMOHAJIbHAs TEHOMHKA. MexaHuzmol
npoaugepayuu, ouppepenyuposxku, cmapenus u euberu xiemox. «l{ugposas
K1emKay — ououHgpopmamuveckue mooeiu QyHKYUOHUPOBAHUS KIEMKU.

JdeMoHcTpanuu

Tabmuiel U cxeMbl: <«OKW3HEHHBIM IUKI KIETKW», «Mutosdyn, «CtpoeHue
xpomocom», «Permmkanus JJHK.

OO6opymoBaHme: CBETOBOM MUKPOCKOII, MUKpOIpenaparsl: «MUTO3 B KIETKax
KOpEUIKA JTyKa».

Jlabopatopnas  pabdora  «/3ydyeHnme  XpomMocOM  Ha  TOTOBBIX
MUKpOIIpenapaTax.

JlabopaTopHnas paGora «HaOntoneHre MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. CTpoenne u QyHKIIUM OPraHN3MOB

buonorunyeckoe pazHooOpazue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHbIE OPTaHU3MBI.

OcoOEHHOCTH ~ CTPOEHUSI U JKUBHEHEATEIBHOCTH  OJIHOKJIETOYHBIX
opranu3moB. baktepuu, apxeu, OIHOKJIETOYHBIE TpPHUOBI, OJHOKIECTOYHBIC
BOJIOPOCIIH, APyTrHe NpOoTUCThI. KoJTOoHMaNbHBIE OpraHU3MBbI.



B3auMocBs3p 4acTel MHOIOKJIETOYHOIO OpraHu3ma. TkaHu, OprasHbl M
cucteMbl opranoB. OpranusM Kak eIMHoe 1einoe. ['omeocras.

Tkanu pacreHuid. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTesbHasl,
MOKPOBHAsI, TMPOBOJsAIIASA, OCHOBHAas, MexaHudeckas. OCOOECHHOCTH CTpPOECHUS,
GbyHKINN 1 PacToNOKEHHs TKAHEH B OpraHax pacTeHUH.

TKaHU KUBOTHBIX U YEJOBEKA. THIIbI KMUBOTHBIX TKAHEHU: IMUTEIIMAIbHAS,
COCMHUTENbHASI, MbllIeyHas, HepBHas. OCOOCHHOCTH CTpoeHUs, (QYHKIUNA U
pacmnoJIOKEHUsI TKAHEW B OpraHax *KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble W TIeHEpaTUBHBIE OpraHbl pacTeHuil. Opranbl H
CHCTEMBI OPTaHOB XUBOTHBIX U 4YeoBeKa. PyHKIUHU OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrtenuili. CkeneTbl OJHOKIETOYHBIX H
MHOTOKJICTOUHBIX XMBOTHBIX. HapyHblii M BHYTpeHHUU ckeneT. CTpoeHune u
THIBI COEAUHEHUS KOCTEN.

JIBmkeHne  opraHu3MoB.  JIBH)KEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aME0OMIHOE, KTYTHKOBOE, PEeCHUYHOE. JIBMKEHHUE MHOTOKJIETOYHBIX PaCTEHUM:
TPOIIU3MBI M HACTUU. JIBM)KEHHME MHOTOKIIETOYHBIX >KUBOTHBIX M YEJIOBEKA:
MbIlieyHasi cucrema. Pednekc. CkeneTHbIe MBIIIIBI U UX paboTa.

[Iutanne opramusmoB. IlormomieHne BOABI, YIJIEKHACIOrO Ta3a M
MHHEPAIBHBIX BELIECTB pacTeHUsMU. lIuTaHme XUBOTHBIX. BHyTpuUIlOa0CTHOE U
BHYTPHUKIIETOYHOE NHUIIEBapeHHue. [IuTaHWe MO3BOHOYHBIX KUBOTHBIX. OTHENbI
MUIIEBAPUTENILHOTO TpakTa. [lumeBaputenvHble kene3bl. lluieBapurtenbHas
CHCTEMA YEIIOBEKA.

Jlpixanue opranu3moB. /[pixanue pactenuit. J[prxanue >kuBoTHBIX. Juddy3us
ra3oB 4€pe3 NOBEPXHOCTh KiIEeTKU. KoxkHoe npixanue. /[pIxarenbHas IOBEPXHOCTD.
XKabepHoe u nérouHoe apixaHue. J{prxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIOIMOHHOE YCIIO)KHEHUWE CTPOEHUSI JIETKUX IMO3BOHOYHBIX JKUBOTHBIX.
JIpixaTenpHasi cucTemMa d4elioBeKa. MeXaHu3M BEHTWISIUAM JIETKUX y NTUI U
MiIeKonuTaromux. Perymsus apixanus. J{prxatenbapie 00bEMBI.

TpaHcnopT BeEWIECTB Y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMbI PACTECHHM.
TpaHncmopT BemecTB y KUBOTHbIX. KpoBeHOcHas cucrema W €€ OpraHsbl.
KpoBeHocHast cucTeMa TMO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepjle,
KPOBEHOCHBIE COCylIbl M KpoBb. Kpyru kpoBooOpailieHHsl. IBOJIOLHUOHHbBIC
YCIIOKHEHUSI CTPOCHUS KPOBEHOCHOW CHUCTEMBI TTO3BOHOUYHBIX JKHBOTHBIX. PaboTa
cepaua u e€ peryJisnus.

Beigenenue y opranu3MoB. Beinenenue y pacrteHuil. Beimgenienue y
*KUBOTHBIX. CokparuTenbHble Bakyonu. Opranbel BbeiaeneHus. DOuiabTpanus,
CeKpelus U 00paTHOE BCACHIBAHWE KaK MEXaHW3MbI pa0OTHI OPTaHOB BBIICICHUS.
CBs13b MOJIOCTH TEJIa C KPOBEHOCHOM U BBIACIUTENBHON cucTeMaMu. Beinenenue y



MO3BOHOYHBIX JKUBOTHBIX U yenoBeka. [louku. CtpoeHue u (QyHKIMOHUPOBAHUE
Hedpona. OOpa3zoBaHHE MOYH Y YEJIOBEKA.

3amuTa y OpraHuM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpPraHu3moB. Cropsl
OakTepuii M UUCThl MNPOCTEMIIMX. 3almUTa Yy MHOTOKJIETOYHBIX pPACTEHUM.
Kyrtukyna. Cpeactsa macCUBHON U XUMHUUYECKOM 3a1UThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M KX NPOU3BOJHEIE.
3ammTa opranu3Ma ot OojeszHeidl. UMmyHHas cuctema uenoBeka. KiieTouHblil u
TYMOpaJIbHBIA UMMYHUTET. BpoxaEHHBIA M NpUOOPETEHHBIN crnenupuyecKuii
UMMYHUTET. Teopus KIOHaJIbHO-celeKTUuBHOro ummyHnurera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocniasiutenbHble OTBETHI OPraHU3MOB. PoJib BpOXKIEHHOTO
UMMYHUTETA B Pa3BUTHUU CUCTEMHBIX 3a00JI€BaHUN.

Pazgpaxxumocte W perynsuusa y  OpraHu3moB. Pasznpaxumocts y
ONHOKJIETOYHBIX Oprann3MoB. Takcucel. PazgpaxumocTts u  perymsuusa y
pactenuid. PocToBbIe BEeCTBA U UX 3HAYCHHUE.

HepBHas cucrema u pednekTopHas peryidnus Yy >XUBOTHBIX. HepBHas
cucTeMa M €€ OTHEeINbl. JBOJIOIMOHHOE YCIIOKHEHUE CTPOEHUSI HEPBHOM CUCTEMBI
y KMBOTHBIX. OTIENbl TOJOBHOTO MO3ra IMO3BOHOYHBIX >XUBOTHBIX. Pediiekc u
pednexropHas myra. be3yciioBHbIE U YCTOBHBIE pe(dIEKCHI.

['ymopanbpHas peryisinus M SHIOKPUHHAS CHCTEMA >KMBOTHBIX M YEJIOBEKA.
JKene3pl DHOOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleMCTBUE TOPMOHOB.
B3aumocBs3p HEpBHOW U JHAOKPUHHON cucteM. [unotanmamo-runodusapHas
cucTeMa.

JdemoHcTpanumn

[Toptper: U. 11. ITaBnos.

Tabmuubr u cxembl: «OIHOKIETOUYHBIE BOJOPOCIH», «MHOTOKIETOUHbIE
Bojopocnm», «bakrepum», «lIpocreiimmue», «Oprasbl LBETKOBBIX PACTEHHI,
«CHucTeMbl  OpPraHOB MO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacreHuii», «KopueBbie cuctembry, «CTpoeHue CTeOIIsD,
«CtpoeHue IUCTOBOM IUIACTUHKW», «TKaHW >KUBOTHBIX», «CKEJET YeI0BEKay,
«ITumeBapurenbHas cucrema», «KpoBeHocHass cucrema», «/lpixarenbHas

CHCTEMaY, «HepBnas CHUCTEMa, «Koxay, «MpIreyHas CHCTEMa,
«BbigenurenbHas cucTeMa», «IOHIAOKPHUHHAsA cUCTEMa», «CTpOCHHE MBIIIIbDY,
«mmynuter»,  «KumiedHonosioctHeie», «Cxema  IUTaHUS  PACTEHHIN,

«KpOBEHOCHBIE CHCTEMBI [O3BOHOYHBIX JKHUBOTHBIX», «CTpO€HUE THUIIPBI»,
«Ctpoenue mnaHapumn», «BHyTpeHHee cTpoeHue noxaeBoro uepBs», «HepBHas
cuctema poeio», «HepBHas cucrema sarymkum», «HepBHas ~— cucrtema
npecMmblkatomuxcs»,  «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKOTTUTaromux», «HepBHas cuctema denoBekay», «Pediexcey.



O6opynoBaHHe: CBETOBOW MHUKPOCKOI, MHKpPOIpENnapaThl OJHOKJIETOYHBIX
OpraHu3MOB, MHKpPOIpPENApaTbl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUU
HACEKOMBIX, UIIJIOKOXHUX, *KUBbIE SK3EMIUISIPhl KOMHATHBIX pPacTeHUM, repdapuu
pacTeHUil pa3HbIX OTHAEJOB, BIAXHBIE MpenapaTrbl >KUBOTHBIX, CKEJIETHI
NO3BOHOYHBIX, KOJUIEKIIMM OECIIO3BOHOUHBIX JKUBOTHBIX, CKEJIET YeJOBEKa,
o0opy0BaHuE AJI IEMOHCTPAIIMK MIOYBEHHOTO U BO3IYIIIHOTO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia u 0eiIKoB oA aAelcTBrueM (HepMeHTOB, 000pyI0BaHUE IS
JEMOHCTPALIMU OIBITOB MO U3MEPEHUI0 )KM3HEHHON €MKOCTU JIETKUX, MEXaHU3Ma
JbIXaTeJIbHBIX JBUKEHUI, MOJIENIA TOJIOBHOTO MO3Tra Pa3IUYHbIX )KUBOTHBIX.

JlabopaTopHnasi padora «/3yueHne TKaHEeW pacTeHUI.

JlaGoparopHasi padora «3ydyeHue TKaHEe )KUBOTHBIX).

JlaGoparopHasi pabora «3ydeHrue OpraHoB IIBETKOBOI'O PACTEHUS».

Tema 10. PazMHOkeHHEe M pa3BUTHE OPraHU3MOB

®dopmbl pa3sMHOXKEHHSI OPraHU3MOB: Oecrosnoe (BKJIIOYas BEreTaTUBHOE) U
nojoBoe. Buasl  Oecrnonoro  pasMHOXKEHHs: [OYKOBaHHWE, CHOPYJISALUS,
dbparMeHTaiys, KIOHUPOBAHUE.

[TonoBoe pa3zmuHoxeHue. [lomoBeie kneTku, win rametrsl. Meno3. Craaun
Mmeino3a. [loBenenne xpomocom B Meio3e. Kpoccunrosep. buomornyeckuii CMbICI
M€Ho3a M IIOJIOBOTO Iporecca. Mewo3 W €ro MeCTO B JKM3HEHHOM ITHUKJIC
OpTraHU3MOB.

[IpeazaponpiieBoe pazputue. I'amerorenes y :KUBOTHBIX. [1070BbBIE jKelE3bl.
OO6paszoBaHue U pa3BUTHE NOJOBBIX KiIeTOK. CriepMarorenes u ooreHe3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHre U 3MOpPHOHAJIbHOE pa3BUTHE KUBOTHBIX. CrocoObl
OIUIOJIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

WuauBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOJIOrUs — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyua mopgoecenoe u mooenu mopgpozenesa. Craaun >MOpHOTreHE3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOnenuwe. Tumbl  apoOieHus.
Jemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munwi
onacmyn. OCOOEHHOCTH APOOJICHUS MIIEKOMMUTAIONMIUX. 3apOJBIINICBbIC JIUCTKU
(racTpyssinus). 3aKiaaJKka OpraHOB U TKaHEW U3 3apOJIbIIIEBBIX JUCTKOB. B3auMHoe
BIUSHAE YacTel pa3BUBAIONIIETOCS 3apojbliia (SMOpPHOHANbHAS WHIYKIIHS).
Jaknagka TIUIaHA CTPOCHUS KUBOTHOIO KakK  PE3yibTaT HEpPaApXUUECKHUX
B3aMMOJICUCTBUI TeHOB. BrusiHue Ha 3MOpPUOHANIBHOE pPAa3BUTHE PaA3JIMYHBIX
(haKTOPOB OKPYKAIOIICH CPE/Ibl.

Poct u pa3Butne xuBOTHBIX. [locTamOpuoHanbHblii mepuoa. [Ipsmoe wu
HenpsMoe pas3BuTHe. Pa3zButue ¢ meramMoppo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX KMBOTHBIX. BHOJIOTMYECKOE 3HAYEHHE MPSMOr0 W HENPSIMOIO



pa3BUTHUSA, UX PACHPOCTPAHECHHUE B NpuUpoje. Turbl pocTa KUBOTHBIX. DakTOpHI
PEryJsiliuy poCcTa >KUBOTHBIX U YesoBeka. CTaguu MocTIMOPUOHATBHOTO PA3BUTHS
y KUBOTHBIX U 4esoBeka. [leproabl oHTOreHe3a uenopeka. CTapeHue u CMEpTh Kak
OHMOJIOTNYECKHE MTPOLIECCHI.

Pasmuoxxenne u passutue pacrenuid. ['ametoput u crnopodur. Meiio3 B
KU3HEHHOM IMKJIe pacteHuil. OOpa3oBaHue crop B IMpolecce Menosa.
l'ametorenes y pacteHuil. OIJIOJOTBOPEHHE U PA3BUTHE PACTUTEIBHBIX
OopraHu3MoB. /[BoliHOe OII0I0TBOPEHUE Y LIBETKOBBIX pacTteHuil. OOpa3zoBaHue U
pa3BUTHE CEMEHH.

MexaHu3MBbl PEryJISIHUA OHTOT€HE3A Y PACTEHUN U )KUBOTHBIX.

JdeMoHcTpanuu

[Toptpersr: C. I'. HaBammun, X. llneman.

Tabnuiel 1 cxembl: «BereratuBHOe pa3MHOXeHHE», «TuIbl Oecrnoioro
pa3sMHOXEHUD», «Pa3MHOXEHHE XJIaMUAOMOHAIb», «Pa3MHOXEHHUE 3BIJICHBDY,
«Pa3MHOXeHUEe TUAPB, «Meio3y, «XpoMocoMmbl», «l'ameroreHnes», «CTpoeHue
AWLEKIETKH U crepmaTo3onaa», «OCHOBHBIE CTaauu OHTOreHe3ayn, «lIpsamoe u
HETpsiMOE pa3BuTHE», «Pa3BuThe waiickoro xyka», «Pa3Butue capaHum,
«Pa3BuTne nArymkm», «JIBOMHOE OIUIOJOTBOPEHHE Y LBETKOBBIX PACTCHHI»,
«CtpoeHue ceMsiH OJHOJIOJIbHBIX U JIBYJIOJIbHBIX pacTeHUN», « KU3HEHHBINA UK
MOPCKOM  KamycTbD», <«OKU3HEHHBIM LHKI MXa», <KW3HEHHBIM  IUKI
ManopoOTHUKA», « KM3HEHHBIN LIUKII COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpEnaparbl SUIEKIETOK U
CIIEpMATO30UI0B, MOAENb « LUK pa3BUTHS JATYIIKI.

JlaGopaTopHas padora «l3ydeHue CTpOCHHMS TMOJOBBIX KJIETOK HAa FOTOBBIX
MUKPOIIPENapaTaxy.

IIpakTnyeckass padora «BrplsiBlIeHME NPU3HAKOB CXOACTBA 3apOJbILICH
MO3BOHOYHBIX )KUBOTHBIX).

JlabopaTopnass padora «CTpoeHHe OpraHoB pPa3MHOXKEHHUSI BBICIIHUX
pacTeHUI.

Tema 11. I'eHeTMka — Hayka 0 HACJIEJICTBEHHOCTH W HM3MEHYMBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUS W pa3BUTUS TEHETHKM Kak Haykh. Pabotsr I
Menpens, I'. ne ®@pusa, T. Moprana. Posib OT€UeCTBEHHBIX YUYEHBIX B Pa3BUTHHU
renetuku. Pa6oter H. K. Konbnoa, H. 1. Basunora, A. H. benoszepckoro, I'. JI.
Kapneuenko, 1O. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE€ TEHETUYECKUE MOHSATHUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeIbHBIC TEHbI, AbTEPHATHUBHBIC IPU3HAKU, JOMHUHAHTHBIM W PEUECCUBHBIN
pU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTASI JIMHUS, TUOPHUIbI, TEHOTHUII, (PEHOTHII.



OcCHOBHBIE ~ METOJIbI ~ T€HETUKH: THOPUIOJOTUYECKHM,  [UTOJOTHYECKUH,
MOJIEKYJISIPHO-TE€HETUUECKUM.

JdemoHcTpanuu

[Toprpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuid.

Tabnuiel 1 cxembl: «MeTo bl TeHETUKNY, «CXeMbI CKPEIIUBAHUSD.

JlabopaTtopnass padora «J/lpo3oduna Kak OOBEKT TE€HETHUYECKUX
VCCIIEJOBAHUID.

Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemmuBanue. IlepBwlii 3akoH MeHaens — 3aKoH
eAMHO00pa3us THOPUIOB MepBOro nokojeHus. [IpaBuno noMmunupoBanusa. Bropoit
3aKOH MeHaenss — 3aKOH pacuICIUICHUs MPU3HAKOB. [[UTONIOrMYecKrne OCHOBBI
MOHOTHOPHTHOTO CKpeluBaHus. [ imores3a 4ucTOTh raMer.

AHanuzupyouiee ckpemnBanue. [[poMeKyTouHbI XapakTep HaclieI0BaHMUS.
Pacmerienue nmprusHakoB IpU HEITOJIHOM JTOMUHUPOBAHUU.

JHuruOpuaHoe ckpemrBanue. TpeTuil 3akoH MeHienst — 3aKOH HE3aBUCUMOTO
HACJICIOBAaHUSI  IPU3HAKOB. [{uToNorMdeckue  OCHOBBI  JAUTHOPHUIHOTO
CKpPELIMBAHUA.

CuemienHoe HacnenoBanue npusHakoB. Paborel T. Moprana. CuersieHHOe
HACJICIOBAaHUE T'E€HOB, HAPYIICHUE CLEIUICHUS MEXIy TeHaMu. XPOMOCOMHas
TE€OpHUs HACIEICTBEHHOCTH.

I'enernka nosa. XpoOMOCOMHBIM MEXAHU3M OIpEAEaeHus moia. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TeTepOoraMmeTHbId I0J. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacneqoBanue npus3HakoB, CLETUIEHHBIX C ITOJIOM.

['eHoTuIr Kak 1enocTHas cucrema. [lenoTponuss — MHOKECTBEHHOE IEMCTBUE
reHa. MHOXECTBEHHBIM aJienu3M. B3anMoAeiCcTBUE HEaJUIEIbHBIX TI'E€HOB.
Kommnementapuocts. Dnuctas. [Tonumepus.

['eHeTyeckuii KOHTPOJIb Pa3BUTHUS PACTCHUM, XMBOTHBIX M YEJIOBEKa, a
TaKkKe (PU3MOJIIOTMYECKUX TMPOIECCOB, TMOBEICHUS M KOTHUTHUBHBIX (YHKIHUM.
['eHeTHYeCKre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35IUH
— Tapa3uT» U «XO35IMH — MHUKpOOMOM». ['eHeTHYeCKHe acleKThbl KOHTPOJIS U
W3MEHEHHS HACJIEICTBEHHON MH(OPMAIIUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

[Toprpersl: I'. Menaens, T. Mopran.

Tabnuupl u cxemsl: «IlepBblil 1 BTOpo#l 3akoHbl Menaens», «Tperuii 3aKkoH
Mengens», «AHaIU3UpPYyHOIIee CKpemuBanue», «HemomHoe noMHHUpPOBaHUEY,
«CrersieHHOEe HaclieIoBaHWE TPU3HAKOB Yy Jpo30duibl»y, «['eHeThka Imoay,



«Kapuotun uvenmoBeka», «Kapuotun npozodunbl», «Kapuotum nOTHIBD,
«MHOX€ECTBEHHBIN ajuIenu3mM», « B3auMoIeicTBUE TEHOBY.

OOGopynoBaHue: Mojelb JUisl JIEMOHCTpPAIlMM 3aKOHOB  €IMHO0Opa3us
rUOpUZIOB TEPBOrO TOKOJEHUS M paACUICIUICHUS NPU3HAKOB, MOJEIb IS
JEMOHCTpAllU¥ 3aKOHA HE3aBUCHUMOIO HACJIENOBAHUSA NPU3HAKOB, MOJEIb JJIs
JEMOHCTPALUM CLEIJICHHOIO HACJIEI0BaHUs IPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKporpenapar: «J[po3odumnay.

IIpakTnueckas pabdora «/3ydyeHue pe3yiabTaTOB  MOHOTHMOPUIHOTO
CKpENIMBAHUA Y APO30DUITBD».

IIpakTnueckas  padora  «l3ydeHme  pe3ynbTaToB  JUTHOPUIHOTO
CKpEUIMBaHUA Y AP030DUIBI».

Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHoTuna u cpeabl npu  GopmupoBaHuud (peHoTHna.
N3menunBOCTh Npr3HakoB. KauecTBEHHBbIE M KOJMYECTBEHHBIE NMPU3HAKU. Buabl
V3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHASI.

MoaudukanronHas U3MEHYMBOCTb. Ponb cpenbl B (OpMHUpPOBAHUU
MOJAU(PUKALMOHHON HM3MeHYnBOCTH. Hopma peakuuu npusHaka. BapuanmoHHbIN
psa u BapuanvoHHas Kpubass (B. HMoranncen). CpolicTBa Moau(pUKalMOHHON
V3MEHYHMBOCTH.

I'enoTunuueckass N3MeHYNMBOCTh. CBOKMCTBA T€HOTUITMYECKON N3MEHUYUBOCTH.
Bupl reHoTHIIMYECKON M3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAs.

KomOunaTtuBHass u3MeHYHMBOCTH. Meio3 W TMOJIOBOM MpoIEcc — OCHOBA
KOMOMHATUBHOW U3MEHUYMUBOCTH. POJIb KOMOMHATUBHON U3MEHYMBOCTH B CO3JaHUU
TeHETUYECKOTO pa3HOOOpa3usl B Mpeiesiax OJJHOTO BUA.

MyTtanmoHHass W3MEHYMBOCTb. BHabl MyTalMil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHAYUMPOBAaHHbIE MyTaluW. SnepHble U
HUATOIUIa3MaTuYeckue myTtanuu. CoMaTUYeCKUe W TMOJOBbIe MyTauuu. [IpudnHbI
BO3HUKHOBEHUs MyTanuid. MyTareHpl W WX BJIUMSHUE HAa OpPraHU3MBI.
3aKOHOMEpPHOCTH MYTAllMOHHOI'O TMPOIECCa. 3aKOH TOMOJIOTHYECKUX pSAJIOB B
HacneacTBeHHoW m3meHuunBoctu (H.M. BaBuiioB). BHesinepHas M3MEHUYMBOCTH U
HACJICICTBEHHOCT.

Onuzcenemurxa u 9NUSEHOMUKA, pOIb dNULEHEeMUYEeCKUx @Gaxkxmopos 6
HACIe008aHUU U USMEHYUBOCIU (PEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdeMoHcTpanuu

[Toprpersr: I'. ne @pus, B. Moranucen, H. 1. Basuios.

Tabmuiet u cxeMbl: «Bugsl  u3MmeHunBOCTHY», «MoaudukanuoHHas
U3MCHYHUBOCTHY, «KomOnHaTHBHAs U3MCHYHUBOCTEY, «Meiio3y,
«OmnonorBopeHuey, «I eHeTHUYecKHue 3a00JIeBaHUs YeIoBeKay, « Buabpl MyTarmii.



OO6opynoBaHue: XHUBbIE W TepOapHbIe SK3EMIUISIPhl KOMHATHBIX PACTEHUH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUAAMHU U3MEHUYHUBOCTH.

JlaGopaTopuas padora «HMccnenoBanne 3aKOHOMEPHOCTEUN
MOMU(PUKANMOHHON W3MEHUYMBOCTU. [locTpoeHne BapuallMOHHOTO psna U
BAPUALIMOHHOU KPUBON».

IIpakTnueckas padora «Mytaruu y Apo3oduiasl  (HA  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTuka yesi0BeKka

Kapuorun uyenoBeka. MexayHapoaHas mporpaMma HCCIEAOBaHHS T€HOMA
yernoBeka. Meronbpl  M3ydeHUsT TI€HETHMKHM  YEJIOBEKAa: TIEeHEaJOTHMYeCKUM,
OJIM3HEIIOBBIH, LUTOr€HETUYECKUH, MONYJISIIUOHHO-CTAaTUCTUYECKUH,
MOJIEKYJISIPHO-TE€HETUYECKHI. CoBpemeHHOE ONpENIECIICHHE TE€HOTHUIIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJIE C MOMOIIBIO
[T11P-ananu3a. HaciaeacTBeHHbIe 3a00IeBaHNS YelIOBEKA. | €HHBIC 1 XPOMOCOMHBIC
0oJe3HM 4YeloBeKa. bolie3HM C HACleNCTBEHHOW MPenpacroyioKeHHOCTHIO.
3HaueHUE MEAUIMHCKON T€HETUKHU B MPEIOTBPAILICHUHU U JICYEHUH T'€HETHYECKHUX
3a0oneBaHui 4YenoBeka. MeauKo-reHeTUYecKoe KOHCYJbTHupoBaHuEe. CTBOIOBbBIE
KJIETKH. [[OHSATHE «T€HETHYECKOro rpy3a». DTUUYECKUE ACIEKThl UCCIECIOBAHUN B
00J1aCTH peTaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

'enetnueckue ¢akTophl TMOBBIIMIEHHOW YYBCTBUTEIBHOCTH YeEJIOBEKa K
(bU3UYECKOMY U XMMUYECKOMY 3arps3HEHHMIO OKpYsKatoleh cpesnl. ['eneTnueckas
IIPEAPACTIOIOKEHHOCTD YEJIOBEKA K MAaTOJIOTHUSIM.

JdemoHcTpanumn

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeTobl U3y4eHHsS] TEHETUKHU
yenoBekay, «l eHeTnyeckue 3a00JeBaHUS YEITOBEKaY.

IIpakTnuyeckas padora «COoCTaBICHHE U aHAIU3 POJOCIOBHONY.

Tema 15. Cenexkunst OpranusMoB

JlomecTuKanus H CEJeKUUs. 3apOXKICHUE CEeIEKIMU U JIOMECTUKALUU.
Yyenue H. WM. BaBumoBa o lleHTpax mNpoOUCXOXKIEHUS U MHOro00pas3us
KyJbTYPHBIX pacTeHuil. Poip celekuuy B CO3IaHUM COPTOB PACTEHUUM M MOPOJ
*KuBOTHBIX. CopT, mopoaa, ITaMM. 3aKOH TOMOJOTMYECKUX PSIJO0B B
HacjaeACTBeHHOM wu3MeHuuBoctd H. WM. BaBuimoBa, ero 3HadyeHue s
CEJICKIIMOHHOU PabOTHI.

Metoasl ceneKImoHHON paboThl. MCKYyCCTBEHHBIM OTOOp: MacCOBBIA U
VHIMBUTy AJIbHBIH. Ortanbl ~ KOMOMHAIIUOHHOW  CEJIEKIIUH. UcnbiTanue
MpPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHUNY C TOMOIIBIO OLEHKHU
¢eHoTHIIa TOTOMCTBA U OTOOP IO TEHOTHUITY ¢ omolIbio aHanu3a JJHK.

HckyccTBeHHBIN ~ MyTareHe3  Kak  METOJ[  CEJCKIHMOHHOM  paloThlI.
PannanmoHHbIil 1 XUMHYECKUA MyTareHe3 Kak UCTOYHUK MYTallui y KyJIbTYPHBIX



dbopm opranuzmoB. Mcmonb30BaHHE T€HOMHOTO PEIAKTUPOBAHUS M METOOB
pexkoMOuHanTHBIX JIHK 17151 monmydenust iCXOAHOTo MaTepuaa JIjisi CeleKIUu.

[Tonyuenue MOJIUTLIIOUIOB. BuayTtpuBugoBas ruopuan3aIus.
bnu3koponcTBeHHOE  cKpemiuMBaHue, WM MHOpuauHr.  HepoxactBeHHoe
CKpelnuBanue, win ayTopuauHr. ['erepo3uc u ero npuyuHbl. Mcmonb3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuauzanus. [Ipeomonenue Oecruionus
MEXBUIOBBIX THOPUIOB. JJOCTHKEHUS CEIEKIIMU PACTEHUH U )KUBOTHBIX. «3enéHas
DEBONIOYUAN.

CoxpaHeHUe U U3yYEHUE T'€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUHN U
UX JUKAX pOAMYEH IS CO3JaHUS  HOBBIX COPTOB W THOPUIIOB
CEJIbCKOXO3SIICTBEHHBIX  KYJbTYp. M3yuenue, coxpaneHue u  ynpaegieHue
2EHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMEEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 Yensax YAVUUEHUs CYUeCmeyiomux U co30anusl HO8bIX NOpoo, TUHUL U KPOCCO8, 8
MmoM uYucie ¢ NpPUMEHEeHUeM COBPEMEHHbIX Memo008 HAYYHbIX UCCIe008aAHUl,
nepeodosuvlix uoell U nepcneKmueHbX MexHoI02UlL.

JdeMoHcTpanuu

[Toptpersi: H. W. BaBunmos, M. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlyxpsinenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuibl u cxembl: «LleHTPBI TPOUCXOXKIEHUS U MHOTOOOPa3Us KyJIbTYPHBIX
pacTeHmi», «3aKOH TOMOJIOTHYECKUX PSAOB B HACIEICTBEHHON HU3MEHUYHBOCTH,
«Metogpl cenexkuun», «OTnanénnas rudpuauzanus», «MyTtareHes».

JladopaTopHas padora «/3yyeHue cOpTOB KyJNbTYpHBIX PACTEHUN U TOPOL
JIOMAITHUX KUBOTHBIX).

JlaGopaTopHuasi pabora «3ydeHrne METOAOB CEJICKIIUM PACTEHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikckypeuss «OCHOBHBIE METOJbl M JOCTHUXKEHHUS CENEKIMH pPACTeHUH H
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IJIEMEHHYIO bepmy,
COPTOUCTIBITATENILHBIN  yYacTOK, B TEIUIMYHOE XO3SMCTBO, B JIAOOPATOPHIO
arpOyHMBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. buoTexHoJI0THA U CHHTETHYECKAas OMOJIOTUS

OOBEKThI, MCHOJIb3yeMble B OHMOTEXHOJIOTMH, — KJIETOYHBIE W TKaHEBbIE
KYJbTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpanuuronHas
OMOTEXHOJIOTHS:  XJICOOMEeUeHne, TMOJYyYEeHUE KHCIOMOJIOYHBIX MPOTYKTOB,
BUHOAenue. Mukpoouonornyeckuit cunre3. OOBEKTHI MHUKPOOMOIOTHUYECKHUX
TexHoJorui. [Ipon3BoacTBO OeIKa, aMUHOKUCIOT U BUTAMUHOB.

Co3naHue TEeXHOJOTU M MHCTPYMEHTOB LIEJIEHANPABICHHOIO M3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C IEJIbIO MOTYYEHUSI OPTaHU3MOB U UX KOMITIOHEHTOB,
CoJIeprKalliX HE BCTpeYaroluecs B MpUpoie OMOCUHTETUUECKHUE MTYTH.



Knerounas unxxenepus. Meroapl KynbTypbl KJIETOK U TKAaHEW PAaCTECHUU U
#*uBOTHBIX. Kpuobanku. Comatuyeckas TUOpUAM3ALMA W  COMATUYECKUU
sMOpuorene3. lcnonb3oBaHuEe Tramiou0oB B CeleKUMH pactenuil. [lonyuenue
MOHOKNIOHAbHBIX anmumen. HMcnonv3zoeanue MOHOKIOHATbHBIX U NOAUKIOHATbHBIX
aumumen 6 Mmelduyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PeKOHCTpyKuus
AUIEKIETOK U KJIIOHUPOBAHUE KMBOTHBIX. METOM TpPaHCIUIAHTALMM SI€p KIIETOK.
Texnonoeuu 0300po8JIeHUs, KYTbMUBUPOBAHUS U  MUKDOKIOHATbHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMoCcOMHass W TeHHasg WHKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pekomOouHantHbiX [IHK. Cozdanue mpanceennvix opeanusmos.
JlocTmKEeHUs W NEPCHEKTHBBI  XPOMOCOMHOM M TE€HHOM  HHYKEHEpPHUH.
DKOJIOTUYECKHE U 3TUYECKUE MPOOJIEMbI T€HHON MHXEHEPHUHU.

Menuuunckue ouorexHonoruu. [loctrenomuas nudposas meaununa. [1LP-
JUAarHoCTUKa. MeTaOoJIOMHBI aHaIM3, TCHOIICHTPUYCCKHM aHajau3 MpoTeoMa
YesoBeKa Uil OLEHKM COCTOSIHHS €ro 310poBbiA. VICIOJIb30BaHME CTBOJIOBBIX
kineTtok. TapretHas Tepanus paka. 3D-OunoumkeHepus s pa3paOOTKU
(yHIAMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHM, CO3AaHHUSl KOMIUIEKCHBIX
TKaHEeH COUeTaHHMEM TEXHOJOTUH TPEXMEPHOTrO OMOMpHHTHHTA U ckaddonauHTa
JUISL PELLIEHUS 3a/1a4 [IePCOHAIN3UPOBAHHON MEULIMHBI.

Co3naHue BEKTOPHBIX BAaKIMH C II€JIbI0 OOeCreYeHus] KOMOMHHPOBAHHOMN
3amuThl OT BO3Oyautenet OPBU, ycTaHoBieHHE MOJNEKYJSIPHBIX MEXaHU3MOB
¢ynkunonupoBanusi PHK-conepskamux BUPYCOB, BBI3BIBAIOIIMX OCOOO OINACHBIE
3a00J1€BaHUs YEJIOBEKA U )KUBOTHBIX.

JdemoHncTpanuu

Tabnuupl u cxemsbl: «/Mcrnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIILIIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxxeHepusn», «['eHHass HHXKEHEPUS».

JlabopaTopHasi padora «/3yueHrne 00bEKTOB OMOTEXHOJIOTUM.

IIpakTuuyeckas padora «IlomyyeHne MOJIOUYHOKHUCITBIX TPOTYKTOBY.

Jkckypeusi  «buorexHonmorus — BakHEHIIas MPOU3BOJWTENIbHAA CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE MTPOU3BOICTRO)».

11 KIIACC

Tema 1.3apoxaeHue W pa3BUTHE 3BOJIOHUOHHBIX IMPEIACTABJICHUHA B
OounoJiornu

OpomonuoHHas Teopuss Y. JlapBuHa. IlpeAnochlIKM BO3HUKHOBEHUS
napBuHHM3MAa. JKU3Hb U Hay4yHas aesaTenbHocTh Y. JlapBuHa.

JIBkynye cuiibl 3BoIIOIMU BUAOB 110 Y. JlapBuHy (BbICOKast HHTEHCUBHOCTD
Pa3MHOXKEHHUSI OpPraHM3MOB, HACJEJICTBEHHAs W3MEHYMBOCTh, OoOpnOa 3a
CYIIIECTBOBAHKE, €CTECTBECHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmienne cunTteTnueckoir Tteopuu 3Bomornuu (CTD). HelrpanbHas
Teopust sBomtouud. CoBpeMeHHas JBOJIOLMOHHAS  OuWojorusa. 3HAYCHHE
SBOJIIOLIMOHHOM T€OpHH B (POPMUPOBAHUHU €CTECTBEHHO-HAYUYHON KapTUHBI MUPA.

JdemoHcTpanumn

[Toptpetsi: Apuctotens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK.
Krosbe, Y. Hapsun, C. C. UerBepuxos, W. 1. lImansraysen, . Xonaein, /. K.
benses.

Tabmuupr m cxembl: «Cucrema »xuBoil mnpupoasl (mo K. Jlunuew)y,
«JlectHuma xuBbBIX cymiectB (o Jlamapky)», «MexaHusm ¢GopMupOBaHUs
NPUCTIOCOOJICHNA y pacTeHnid W >KMBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapmipyTta nyremectBus Y. Japsuna», «Haxonku Y. Jlapsunay, «DopMbl 60pbObI
3a cyuiectBoBanue», «llopoasl romy6eit», «MHoroodbpasue KylabTYpHBIX (GopM
KanycTbl», «[lopoabl TOMaIIHUX )KMBOTHBIX», «CxemMa 00pa3oBaHusi HOBBIX BUJIOB
(mo Y. [HapBuny)», «Cxema COOTHOWIECHUSI JBHXKYIIUX CHJ DSBOJIIOLUNY,
«OCHOBHBIE MTOJOKEHUSI CHHTETUUECKON TEOPUH 3BOJIIOLIUNY.

Tema 2. MUKPO3BOJIIOLMS U €€ pPe3yJibTaThI

[Tonynsauus Kak 3JieMEeHTapHas eIWHULA 3BOJOLMH. COBpEMEHHBIE METO/IbI
OLICHKM TE€HETUYECKOro pa3zHooOpa3us W CTPYKTypbl nomyssiuil. V3meHeHue
reHo)OoH/Ia TOMYJSIMKA KAaK DJIEMEHTAPHOE SBOJIONMOHHOE SIBJICHUE. 3aKOH
reHeruueckoro paBHosecus k. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOpbl (IABMKYIIME CHJIBI) JBOJIOUUH. MyTallMOHHBIN
npouecc. KomOuHaTuBHasg u3MeHUMBOCTh. [Jlpelidp reHOB — ciiydaiiHble
HEHAIPaBJICHHBIC W3MEHEHHS YacTOT aienedl B momymsamusx. Oddexr
OCHOBartelnsa. JIpgexm Oymoviiounoco 2opaviuika. CHUdNCEHUe 2eHemuuyecKo2o
pasnooopazus: npudunsvl u creocmeus. Ilposenenue sgpghexma Opeiigha 2eros 6
oonvuwux u  manelx  nonyrayusax.  Murpauun.  M3omAuus  mOmyssIuii:
reorpaduueckast (mpocTpaHCTBEHHAs1), OMoJIorndeckast (penpoayKTUBHA).

EctecTBenHbIii oT60p — HampaBnsoommi ¢akrtop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWKYIIMMA, CTAOWIM3UPYIOIIUMA,  pa3pbIBAONIUI
(nu3pynTtuBHbIf). [lomoBoit orOop. BO3HMKHOBEHHE U HBONIOIUS COLUATBHOTO
MOBEICHUSI )KUBOTHBIX.

[IpuciocoOaeHHOCT,  OpPraHU3MOB  KaK  pe3yJabTaT  MHUKPOIBOIIOIHUH.
Bo3nukHoBeHue — mpucrnocoOneHudd y  opraHuzMoB.  Apomopdo3pl U
uanoananrtanuu. [lpumepsl npucnocobieHnit y opranu3mMoB: MOp(hOIOrH4YecKue,
dusnonornyeckue,  OMoXuMUYeckue,  noBeAeHUYeckue.  OTHOCHUTEIBHOCTb
IPUCTIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero xpurepuum u crpykTypa. BumooOpasoBaHue Kak pe3yibTar
MUKPOIBOJIOIMHU. M3onmsmus — kioueBod ¢dakTop BupooOpazoBanus. Ilytu u
CIIOCOOBI BUJI000pa30BaHUS: aJUIONIaTPUYECKOe (reorpacduueckoe),



CUMITaTPUYECKOE (3KOJI0THYECKOE), «MTHOBEHHOE» (monuIUION IU3aIIHS,
rudpuauzanus). JUTenbHOCTh IBOTIOIMOHHBIX MPOIECCOB.

Mexanuzmbl (OpMUPOBAHUS OMOJIOTMYECKOT0 pa3HOOOpa3usl.

Pons sBOMOUMOHHON OMoOrMM B pa3pabOTKE HAyYHBIX METOJIOB
COXpaHeHHus1 0Mopa3zHooOpas3us. MUKpPOIBOIIONUS U KOIBOJIIOLUS Mapa3UTOB U UX
x03s51eB. MexaHnu3mbl (POPMUPOBAHUSI YCTOMUUBOCTA K aHTUOMOTHKAM U CIOCOOBI
O00pBOBI C HEll.

JdemoHncTpanuu

[Toptpetsr: C. C. YerBepukos, O. Maiip.

Tabmuubr u cxembl: «MyTanmoHHass W3MEHYUBOCTHY, «llomymnsimonHas
CTPYKTypa Buaa», «Cxema nposiBleHus: 3akoHa Xapau—BainOepray, «JBuxyiine
CWJIBl 3BOJIIOLUNY, «IKOJOTHYECKass M30JSLUs MOy ceBaHCKOU (openmy,
«l'eorpaduueckass M30JSLUS  JTUCTBEHHULIBI CHUOUPCKOM W JTMCTBEHHHULIBI
naypckoiy, «IlomynsiOHHbIE BOJHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «CxemMa
JENUCTBUSA €CTECTBEHHOro oT0opa», «DopMmbl OOpPHOBI 3a CYIIECTBOBAHHUEY,
«naycTpuanbHblii MenaHnu3M», «KuBble uckomaemeie», «[[oKpOBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka AKUBOTHBIX»,
«®Dusnonornueckue amantrauun», «lIpucnocoOIEHHOCT, OpraHu3MOB U €€
OTHOCUTENBHOCTHY», «Kpurepuu Buaa», «Buasl-nBoitHukn», «CTpyKTypa BUAa B
npupozae», «CrocoObl BugooOpazoBanus», «I'eorpaduyeckoe BUI000pa3zoBaHue
TPEX BUAOB JAHABIIICH», «DKOJIOIMUYECKOE BHUI000PA30BAHUE BHUJIOB CHHUID),
«ITomunnounael pacteHuin», «KamycTHo-peaeuHbiii rTHOpuI.

O6opynoBanue: repbapun pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uydesa NTUIl U
3BEpel ¢ mMpuMepaMu pa3IMYHBIX TPHUCIOCOOJICHUI, 4Yydella NTHI[ U 3Bepei
pa3HbIX BHJOB, TepOapuu pacTeHUd OJNM3KUX BHUAOB, O0OpPa30BABIIMXCS
Pa3JIMYHBIMU CTIOCOOAMH.

JlabopaTopnasi padora «BpbisBIeHHE HW3MEHUYMBOCTH Y 0COO€H OJHOTO
BUJIA».

JladbopaTtopnasi  paGora  «llpucrocoOiieHuss  OpraHU3MOB H  HUX
OTHOCHUTEJIbHAS 1IEJIECO00PAZHOCTDHY.

JladbopaTopnass paGora «CpaBHeHHE BHUJOB 1O MOP(POIOrHIECKOMY
KPUTEPUIOY.

Tema 3. Makpo3Boouus u eé pe3yJibTaThl

Mertoapl HU3ydyeHUsT MakKpoOdBOJMOIMU. [laneoHTolIOrMYecKHEe  METOJIbI
uzydeHus: odBoyonuu. Ilepexonnbie ¢GopMbl U (UIOTEHETHYECKUE —PSAbI
OpraHU3MOB.

buoreorpaduueckue Meronbl uszydeHus s3Boitonuu. CpaBHeHUE (IOPHI U
dayHpl MaTepuKOB U OCTpOBOB. buoreorpaduyeckue obmactu 3emun. Bumbl-
SHJEMHUKHU U PEIUKTHI.



OMOPHOIOTHUECKHE U CPABHUTEIHHO-MOP(POIOTUUECKHE METOJbI U3YUCHUS
3BOJMIOIMHU. ['eHeTHueckue MeXaHU3Mbl HBOJIOLMM OHTOI€HE3a W TMOSIBICHUSA
OBOJIIOLIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJIOTMYHBIE  OpraHbI.
PynumenTtapusie  opraHbl U aTaBU3Mbl.  MOJEKYJISIPHO-TEHETUYECKHUE,
OMOXMMUYECKHEe W  MaTeMaTHYeCKUE  METOJbl  W3YUYEHHUS  HBOJIIOIUU.
I'omonoruynsie reHbl. COBpEeMEHHBIE METOIbI MOCTPOEHHUS (HUIOTEHETUYECKHUX
NEPEBHEB.

XPpOMOCOMHBIE MyTall{ U SBOJIIOIUSA TEHOMOB.

OO6mme 3aKOHOMEPHOCTH (TpaBwiia) dBOMONUH. [IpuHyun cmenvl yHKyuil.
HeobOpatumocTs 3Bomonuu. AnantuBHas paauaius. HepaBHOMEPHOCTh TEMIIOB
ABOJIIOLINH.

JdemMoHcTpanuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrosep, 3. I 'ekkenb.

Tabmuibl 1 cxembl: «DWIOTCHETHYECKUN PsIT JIOMIAIN», «APXECONTEPUKCY,
«3Bepo3yoOple  smepbl»,  «Creromedansr»,  «Punnodutey,  «CeMeHHBIS
nanopoTHukn», «buoreorpaduyeckue 30HB 3emun», «Jlpeiid) KOHTHHEHTOBY,
«Penukte»y, «HavanpHble cTagud SMOPUOHAILHOTO PAa3BUTHS TMO3BOHOYHBIX
XKUBOTHBIX», «['OMOJIOrMYHBIE U aHAJIOTUYHBIE OpraHby, «PyAUMEHTBI»,
«ATaBU3MBI», «XpPOMOCOMHBIE HAaOOpHI YENOBEKa W IMHMMMaH3e», «laBHBIE
HaIPaBJICHUS dBOJOIUIY, «O0I11I1e 3aKOHOMEPHOCTH IBOJIIOIIHI.

OO6opynoBaHue: KOJUIEKIUMHU, TrepOapuu, MYJSDKM HCKOMAeMbIX OCTAaTKOB
OpraHU3MOB, MYJISI)KU TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYJUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHe )KU3HN Ha 3emJie

Hayunble rHmore3sl TPOUCXOXKIEHUA KU3HM Ha 3emiie. AOHOreHe3 u
naHcnepmusi. JloHayuHble IpeaCTaBlICHUs O 3apPOKJIECHUU JKU3HU (KPEALMOHU3M).
I'mnoTe3a NoCTOAHHOTO CaMO3apOKICHHUS KU3HU U €€ onpoBepKeHue onbitaMu O.
Penu, JI. Cnannannanu, JI. [Tactepa. [IpoucxoxkaeHue sxu3Hu U aCTPOOUOIIOTHS.

OcHOBHBIE dTanbl HEOPraHUYECKOU DBOJIFOLUU. [InmanerapHas
(reosnoruyeckasi) HBOJIONUS. XUMHUYECKas 3BOJIOLUS. AOHUOTeHHBIA CHUHTE3
OpraHnyeckux BemecTB u3 Heopranudeckux. Omeir C. Mumnepa n I'. HOpm.
O6pazoBanue mnoaumepoB u3 MoHomepoB. KoanepBatHas rumoreza A. .
Omnapuna, runoresa nepBudHoro oynapoHa k. XomnaeitHa, TeHETHYECKasi TUTIOTE3a
I'. Ménnepa. Pubosumsl (T. Yek) um rumoreza «mupa PHK» V. T'unbGepra.
dopmupoBaHue MEMOPAH U BOSHUKHOBEHUE MPOTOKIIETKH.

Uctopusa 3emnm u Mmeronael €€ wuszydeHus. lVIckomaeMble OpraHUYECKHUE
ocrarku. ['eoxpoHonoruss u e€ wMeroabl. OTHocHUTeNnbHass W aOCONIOTHAs
re0XpOHOJIOrUsA. ['€0XpOHOIOrHYecKast IKaJIA: J0HBI, 3PbI, IEPUOJIBI, JITOXU.



HavanbHpie »Tambl opranmyeckor sBostonuu. [losiBieHne u 3BOOLMS
NEPBBIX KJIETOK. DBONMIONUSA MeTabonu3Ma. BO3HUKHOBEHHE TEPBBIX IKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHbIE OMOIUIEHKM KaK aHajior MEPBBIX Ha 3emie cOOOIIECTB.
Crpomaronutsl. [IpokapruoTsl 1 3yKapHOTHI.

[Ipoucxoxaenue 3ykapuoT (CUMOHOreHe3). DBOIIOIUOHHOE MPOUCXOXKICHHE
BUpPYCOB. [IponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BoO3HUKHOBEHUHE
OCHOBHBIX TpYyIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIEC ATamnbl ABOJIONMHU BBICIIMX pacTeHuil. OCHOBHBIE apoMOp(]o3bI
pacrennii. Bpixony pacremun Ha cymy. IlosBieHue CHOpPOBBIX pacTeHUM H
3aBoeBaHMEe uMH cyld. CeMeHHble pacTeHus. [IpoucXoeHHEe IBETKOBBIX
pacTEeHUM.

OCHOBHBIEC 3Tamnbl SBOJIONUU KUBOTHOrO MHpa. OCHOBHBIE apoMop(o3bI
AKUBOTHBIX. BeHnckas ¢ayna. KeMOpuiickuid B3pbIB — IMOSIBIEHUE COBPEMEHHBIX
tunoB. IlepBbie XxopaoBbie KUBOTHBIE. JKH3Hb B BOJE. DBOJIIOIUSA TO3BOHOYHBIX.
[Tpoucxoxnenne ampubuii u pentuwnnii. [IporcxoxneHne MIESKOMUTAIOMUX U
ntul. [lpuHnun xmoyeBoro apomopdosa. OcBoeHue O€CIO3BOHOYHBIMU U
MMO3BOHOYHBIMH >KMBOTHBIMU CYIIU.

Paszputne xu3HM Ha 3emie MO ’paM M NEPUOJAM: apXeu, NMPOTEpPO30H,
najgeo30oM, Me3030M, KahHo3ou. OOmas XapakTepucTUKa KiIuMmarta U
rEOJIOTUYECKUX TMponeccoB. [losiBIIeHHME W paclUBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: ero yclioBUs U BIMSHHUE HA ra30Bblil cocTaB aTMOC(hephl.

MaccoBble BBIMUPAHHSI — 3KOJOTHYECKUE KPU3UCHI Mpouuioro. [IpuduHel u
CJIEICTBHSI MAcCOBBIX BbIMHpaHUN. COBPEMEHHBIM SKOJIOTMYECKUN KpPHU3UC, €ro
ocobennoctH. [Ipobiema coxpanenus OnopasHooOpas3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHmdeckoro mupa. [IpuHUuUNbBI Kiaccupukaiuu
opranu3mMoB. OCHOBHbBIE CUCTEMATUYECKHUE TPYIIIbI OPraHU3MOB.

JdemoHcTpanumn

[Toptpetsi: @. Penu, JI. Cnamnannanu, JI. Ilactep, . . Meunukos, A. U.
Omnapun, [Ix. Xonneiin, I'. Mémnep, C. Munep, I'. FOpu.

Ta6muier u cxembl: «Cxema onbita @. Penny», «Cxema onbita JI. [Tactepa mo
M3YUYCHUIO CaMO3apOoXKIeHUS Xu3HW», «Cxema ombita C. Mwmmiepa, I'. FOpuy,
«JTanel  HEOPraHWUYECKOM  3BooLMM», «l'eoXpoHosOormyeckas  mKamay,
«HadanpHble 3Tanbl OpraHUYecKkoi sBoonumn», «Cxema 0Opa3oBaHUS IYKapHUOT
nyTéM cumbuoreHeza», «Cucrema XuUBOM mpupoab», «CTpoeHUE BHUPYCAY,
«Apomopdossl  pactenuity, «Punuoputey, «OIHOKIETOUHBIE BOJOPOCINY,
«MHOroknerounsle Bogopocin», «Mxuy», «llamoporHukm», «l'onocemeHHbIe
pactenus», «Opranbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTHUS KUBOTHOTO
Mupa», «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KumedHononiocTHwIe,
«ITnockue 4EPBUY, «UEHUCTOHOTHEY, «PBIOBIY, «3€MHOBOJHBIEY,



«IIpecmbikarommecs», «lltuupr», «Miuekonuratomme», «Pa3BuThe XU3HH B
apxeunckou spey», «Pa3BUTHE )KU3HU B IPOTEPO3OMCKON 3pe», «Pa3BUTHE KU3ZHU B
I1aJIE030MCKOM 3pey, «Pa3BuTHe )KU3HU B ME3030MCKON dpey, «Pa3sBUTHE KU3HU B
KalHO30MCKOM 3pe», « COBpEMEHHAs! CUCTEMA OPraHUYECKOTO MUPay.

OGopynoBanue: repbapuud pacTeHUH Pa3IMYHBIX OTACNIOB, KOJUICKITUU
HAaCEKOMBIX, BIIAYKHBIE IIpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
WUTJIOKOXKUX, CKEJIEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyuesia NTHUI[] WU 3BEpew,
KOJUICKIIUM OKAMEHEJIOCTEHM, TMOJIE3HBIX MCKOMAEMbIX, MYJISDKH OpPraHMYeCKHX
OCTaTKOB OPraHU3MOB.

Bupryanbnas  sabopatopHasi padora «MogenupoBaHUE — ONBITOB
Musnepa—HOpu 1o u3ydeHuto abMOreHHOr0 CUHTEe3a OPraHUYeCKUX COSAMHEHUN B
NEePBUYHON aTMochepe».

JlaGoparopnass pabdora «/3ydyeHue u ONMCAaHUE HMCKOMAEMBIX OCTATKOB
JPEBHUX OPTraHU3MOB).

IIpakTnueckas padora «l3ydeHue OCOOEHHOCTEW CTpOEHUS pacTeHUM
Pa3HBIX OTAEIIOBY.

IIpakTuueckas padora «/3yueHne ocOOEHHOCTEH CTPOEHUSI TTO3BOHOYHBIX
KUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4eji0BeKa — AHTPOIIOT eHe3

Paznensl 1 3agaun aHTPONOIOTHH. METOIbl aHTPOTIOJIOT U H.

CraHoBIIEHUE TIPEICTABICHUN O MPOUCXOXKICHUU 4YEIOBEKa. PenurnosHbie
BO33peHUs. COBpEMEHHBIE HAYUHbIE TEOPUH.

CxoacTBO yenoBeKa ¢ KUBOTHBIMH. CHUCTEMAaTUYECKOE MOJIOKEHUE YeTIOBEKa.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA C  JKMBOTHBIMU:  CPaBHHUTENIBHO-
MOP(OIIOTHYECKHE, AMOPHOJIOTHYECKHE, (bH3M0JI0T0-0MOXUMHUYECKUE,
nopepieHYecKkre. OTIMYMS YETOBEKA OT XKUBOTHBIX. [IpAMOXO0XKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBuTHE TOJIOBHOTO MO3ra M BTOPOM CUTHAJIBHOU
CHCTEMBI.

JBrxymue cuiibl ((pakTopbl) aHTPOINOreHe3a: OUOIOTHYECKre, COIlUaTbHbIC.
CooTHollleHne OMOJIOTUYECKHUX U COLIMANIbHBIX (PAKTOPOB B AHTPOIIOTEHE3E.

OcHoBHBIE CcTaauu aHTpororeHe3a. PanHue uenoBekooOpa3Hbie 00E3bSHBI
(IPOKOHCYJIbI) M PaHHUE MOHTUBI — OOIIUE MPEIKHU YeTOBEKOOOPA3HBIX 00€3bsH U
JTroJieid. ABCTpaJONUTEKN — ABYHOTHE MpEeAKH Jtofeh. YenoBeK yMelbli, epBbie
W3TOTOBJICHUS OpYyAWi Tpyaa. YenoBeK MpsAMOXOASAIINN U MEPBBIA BBIXOJ JIIOACH
3a mnpenensl  Adpuku. YenoBek reiaenbOeprckuii —  0oOmMMA  MPEoK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YeloBEK HEaHAEPTaIbCKUN
KaK BHJI JIIOJIEM XOJOJHOTO KiMMaTa. YelloBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKMM YEJIOBEK, OCBOCHME KOHTHHEHTOB 3a TmpeaenamMu AdQpuKu.
[TaneoreneTrka U NajaeoreHOMHUKA.



DBOJIONMSI COBPEMEHHOTO uejioBeKa. EcTecTBeHHBIN OTOOp B MOIMYJISAIUSAX
yenoBeka. MyTalMoOHHBIN Tipoliecc ¥ noauMopdusM. IlomynsiiiMoHHbIE BOJHBI,
npeid reHoB, murpaius U «3PEGEKT OCHOBATESN» B MOMYJIAIUSAX COBPEMEHHOIO
YEJI0BEKA.

UYenoseueckue packl. I[loHstue o pace. boisbmme pacel: €BporeouaHast
(eBpasmiickasi),  aBCTpajo-HerpoujHas  (dKBaTOpHalbHasi),  MOHTOJIOMAHAS
(a3maTcko-amepuKaHckas). Bpemss u myTu pacceiieHHs 4YeloBeKa IO IJIaHEeTe.
EnuHcTBO  4yenmoBeweckux — pac. HaydHas  HECOCTOATENBHOCTh — pacu3Ma.
[IpucnocoOaeHHOCTh dYeNoBeKa K Pa3HBIM YCIOBUSAM OKPY’KAIOLIEH CpEebl.
Brnusaue reorpaduyeckoit cpeapl W apeiida TeHOB HA MOPQOJOTUIO U
(bU3HOIOTHIO YETIOBEKA.

MexaucuuiuiMHapHbple  MeToasl B (u3uveckol  (OMOJIOTMYECKOM)
AQHTPOIOJIOTUU.  OBOJIIOLIMOHHAS ~ AHTPOIOJIOTHST U MHaJE€OAaHTPOIIOIOTHUS
YEeJIOBEYECKUX MOMYJSIUi. buoconuanbHble UCCIEOBAHUS MPUPOABl YEIOBEKA.
HccnenoBanue KO3BOMIOIMHN OMOJIOTHYECKOTO U COLIMAIBHOTO B UETIOBEKE.

JdeMoHcTpanuu

IToprpersr: Y. lapsun, JI. JIuku, . 5. Porunckui, M. M. I'epacumos.

Tabmuist 1 cxembl: «MeToIbI aHTPOMOIOTUNY, «[ 0OTOBHOW MO3T YETIOBEKay,
«YenoBekooOpa3Hble 00€3bsiHbDY, «CKeleT dYelloBeKa M CKEJIET IITUMIIaH3e,
«PyIMMEHTHI U aTaBU3MbDY, «/IBHXKYILIHE CHUIIBI AHTPOIIOTE€HE3A», « DBOITIOLIMOHHOE
IpEBO  4eJoBeKa», «ABcrpanonuTek», «UYenoBexk  ymenslit», «Yenosek
npsSMOXOsIIIuiY, «JlenrucoBckuil yenoek» «Heanaepranbiipy, « KpoMaHbOHIIBD,
«IIpenxu yenoBeka», « ATamnbl SBOJIOIUU YEIOBEKa», «Packl UeloBeKay.

OOGopynoBaHue: MYJBSDKM — OKaMEHEJIOCTeH, IPEAMETOB  MaTepHaIbHOM
KyJbTYpbl TIPEJAKOB 4YeJOBEKa, penpoaykiuu (¢potorpaduu) KapTUH C
MU(OJOrMYeCKUMU W OHOJICHCKUMM CIOKETAaMH TPOUCXOXKICHHUS 4YeJIOBEKa,
(doTorpaguu HaxoI0K KCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJI0BEKA, MOJENb
yepena uYejJoBEeKa M deperna IIMMIIAH3€, MOJENIb KHCTH 4YeJIOBE€Ka U KHUCTH
IMMIIaH3€, MOJAEJIH TOPCa MPEAKOB YETIOBEKa.

JlabopaTtopnas pabGora «/3ydyeHne OCOOCHHOCTEH CTpOEHUs CKeJeTa
YeJIOBEKA, CBA3AHHBIX C MPAMOXO0KICHUEM.

IIpakTnuyeckas padora «/3ydyeHne 3KOJOrMYECKHUX afanTaliil 4eJTOBEKay.

Tema 6. Jkojioruss — Hayka O B3aMMOOTHOIICHUSIX OPraHU3MOB H
HAIOPraHM3MEHHBIX CHCTEM C OKPY/KaKIel cpeaou

3apoxkaeHue U pa3Butue skojoruu B Tpyaax A. I'ymGonbara, K. @. Pynse,
H. A. CeBepuona, 3. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaumn
3KoJIOTuH. CBSI3b KOJIOTUU C IPYTUMH HAYKAMH.



Metoapl skonoruu. [loneBble HaOMoAEHUA. DKCIEPUMEHTHI B HKOJIOTUU:
npupoAHble U JlabopaTropHble. MoJenupoBaHue B HKOJIOTMU. MOHUTOPUHT
OKpY>KaloIlel Cpeibl: JIOKaIbHBIN, peTUOHAIIbHBIN U TJ100abHBIH.

3Ha4YeHUE DOKOJIOTMYECKMX 3HAHMW JUIA  4YEJIOBEKAa. OKOJOTHYECKOE
MHPOBO33PEHHUE KaK OCHOBA CBS3EH YEJIOBEYECTBA C MPUPOAoH. DPOpMHpPOBAHUE
AKOJIOTHYECKOMN KYJIbTYPbl U SKOJIOTMYECKON TPAMOTHOCTH HACEIEHUS.

JdemoHcTpanuu

[Hoprpetsl: A. I'ymbonbar, K. @. Pynse, H. A. CeBepuos, 3. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuibl 1 cxeMbl: «Pa3jensl skonorumy, «Metoabl skonorum», «Cxema
MOHUTOPHUHIA OKPYKAOLIEN CPEIBD.

JlaGoparopuas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
VCCIIEOBAHUI.

Tema 7. Opranu3msl u cpeaa 00MTaHUA

Dkojorudeckue (HakTopbl U 3aKOHOMEPHOCTH uX AeiictBus. Knaccudukanus
AKOJIOTHYECKUX (PAKTOpOB: abMOTHYECKHUE, OUOTHYECKUE, aHTpornoreHHbie. O01me
3aKOHOMEPHOCTH JEHCTBUA 3KoJiornueckux ¢akropos. IIpaBuno munumyma (K.
mpenrens, 0. Jlubux). TomepaHTHOCTh. DBPHOMOHTHBIE M CTEHOOMOHTHBIC
OpTraHU3MBlI.

AbGuotnueckue ¢aktopel. CBeT Kak sKojorumdeckuid (axrop. eiicTBue
Pa3HBIX Y4YaCTKOB COJHEYHOTO CIIEKTpa Ha OPraHU3Mbl. JKOJIOTMYECKHUE TPYMIIBI
pPacCTeHMI M JKMBOTHBIX II0 OTHOIIEHUIO K cBeTy. CHUrHaibHas poOJib CBETA.
doTtonepuoausm.

Temneparypa kak oskonorudeckuid (axrop. [leiicTBue TemmepaTypbl Ha
opranu3Msbl. [IoMKHIOTEpPMHBIE U TOMOMOTEPMHBIE OPraHU3MbL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocts kak skojormyeckuid (akrtop. Ilpucnocobienus pacteHull K
noJiiepaHuio BogHoro OanmaHca. Knaccudukanusi pacTeHH MO OTHOIIECHHUIO K
Bojie. [Ipucnoco6nenns KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHHsS OpPraHU3MOB: BOJAHAs, HA3eMHO-BO3JYIIHAs, MOYBEHHA,
rNyOMHHAsT  TMOANOYBEHHAs,  BHYTpUOpPraHuW3MeHHas.  DPU3NKO-XUMUYECKHE
0COOEHHOCTH cpex oOuTaHus opraHu3MoB. IlpucrnocoOneHus OpraHu3MoB K
YKA3HU B Pa3HbIX Cpeiax.

buonornueckue putMbl. BHemHue u BHyTpeHHUE pUTMBL. CyTOYHBIE H
roJlnyHble pUTMBL. [IpUCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBHI )KU3HU.

XKuznennoie Qopmbl opranusmoB. I[lonste o JKu3HEHHOH Qopme.
Kuznenusie popMbI pacTeHUN: TEPEBbS, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJICTHHUE



TpaBbl, OJHOJIETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: THUIPOOUOHTHI,
re0OMOHTHI, a9POOUOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HH.

buortnyeckue (hakTopBHI. Buner OMOTHUYECKUX B3aMMOJICUCTBUM:
KOHKYPEHIIUS, XUIIHUIECTBO, CUMOMO3 1 ero ¢opmel. [lapazutusm, koomeparus,
MYTyaln3M, KOMMEHCAIu3M (KBapTUPAHTCTBO, HaxJieOHnuecTBO). HeTpoduueckue
B3auMojelcTBus  (Tomuueckue,  Qopuyeckue, (Qpabpuueckue). 3HauEHUE
OMOTUYECKUX B3aUMOJCUCTBUN JUIsl CYIIECTBOBAHHUS OpPraHU3MOB B Cpele
obOutanus. [IpuHIKI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabmuupbr u cxembl: «Ikonorudeckue Qaxrtopb», «CBETOBOW CIEKTpPY,
«IKOJIOTUYECKHUE TPYIIIbl )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TEIIOKpPOBHBIE
XKUBOTHBIE», «XOJIOJHOKPOBHBIE >XMBOTHbIE», «DuU3MoONOruueckue ajaantauuu
KUBOTHBIX», «Cpenpl oOuTaHUS OpraHu3MoBy», «buosorudeckue puTMBDY,
«Kuznennbie  Qopmel  pacteHmity, «KuzHeHHBIE  (GOPMBI  KUBOTHBIXY,
«JKocucTeMa MIMPOKOIMCTBEHHOTO JIeca», « DKOCUCTEMA XBOMHOTO Jiecay, «Llenn
nuTaHus», «XuuHudectBoy, «llapasutuzm», «Koukypenuus», «CumOuosy,
«KomMMeHcanuzm».

OO6opymoBanne: TepOapu pPACTCHWA W SKUBOTHBIX, MPUCIIOCOOJICHHBIX K
BIUSHUIO PA3IUYHBIX OKOJOTHYECKUX (PAKTOpOB, repOdapuu CBETOIIOOHBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX DPACTEHHM, CBETOJIIOOMBBHIC, TEHEIIOOUBBIC U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHMSI, TepOAPUN U KOJUICKIIUU TETUIOIIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOWYMBBIX PACTEHUM, dyyyena MTHULl U 3Bepeil, repdapuu
pacTeHuii, OTHOCSIIUXCS K TUrpoduram, xcepopuram, Me3oduraM, KOMHATHBIC
pacTeHusl TaHHBIX TPYMI, KOJUICKIIMN KUBOTHBIX, OOUTAIONINX B Pa3HBIX Cpelax,
repbapyu ¥ KOJUIGKIIMM PACTEHUHW M IKUBOTHBIX, OO0JaJalOMIMX YepTaMu
IPUCHIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHMSIM YCIOBUM KU3HM, repObapuu u
KOJUIEKI[UM PACTEHHM M JKUBOTHBIX PA3JIMYHBIX XU3HEHHBIX (POPM, KOJUIEKUUU
KUBOTHBIX, YUACTBYIOIINX B PA3JIMYHBIX OMOTHYECKUX B3aUMOJICHCTBUSX.

JlabopaTopHasi paGora «BpIABICHHE TMPUCTIOCOOICHUN OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTopnasi paGora «BbIsBI€HHE MNPUCTIOCOOTIECHUNM OPraHU3MOB K
BIIUSTHUIO TEMIIEPATYPbI».

JlabopaTopnass pa6ora «AHaToMHUYeCKHE€ OCOOCHHOCTH PACTCHHH U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Iko10rusi BUIA0B U MOIMYJIANH

DKOJIOTUYECKHE  XapaKTePUCTUKHU  TOMYJISALHH. [Monmynsimus  kak
Ouonornyeckas cuctema. Posb HEOTHOPOAHOCTH cpenbl, (pu3nueckux 6aprepoB U
0COOEHHOCTEHN OMosoruu BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiuid. OCHOBHBIE TIOKa3aTeAW MOMYJSIUU: YHUCIECHHOCTb, IUIOTHOCTb,



BO3pacTHasi M TMOJIOBasl CTPYKTypa, POKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEpPTHOCTb, MUTPALIUS.

DKOJOTUYECKasi CTpyKTypa nomyssiuuu. OLieHKa YHUCICHHOCTU TMOMYJISLIHH.
JuHnamuka nonyisiuud U e€ peryisiius. buotudeckuil MOTEHIMAN MOMYJISIHUHU.
MopaenupoBanue IMHAMUKH HonyJaiuu. KprBbie pocTa YUCIEHHOCTH MOIMYJISLIHH.
Kpusbie BbDKMBaHUA. Perynanus 4YMCIECHHOCTH MOMYJSAIHA: posib (PaKkTOpoB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTU. DKOJIOTHYECKHUE CTPATETUH BUOB (T- U
K-cTparerun).

[Tonarue o0 skosormueckoi Huile Buaa. MectooOutanue. MHoromepHas
MoJzenp sKkosormyeckon Humm Jx.M. XarumHcona. Pa3mepbl 3konornueckou
Huu. [loTeHnnanbpHas U pealn30BaHHas HULIU.

Bun kak cucrema momynsiuuii. Apeanbl BUIOB. Buabl M MX KU3HEHHBIE
CTpaTeruu. JKOJIOTUYECKUE IKBUBAIICHTHI.

3aKOHOMEpPHOCTU TIOBEJECHUSI U MUTpaluid KUBOTHBIX. buosorumyeckue
WHBA3UH YyKEPOJIHBIX BUJIOB.

JdeMoHcTpanuu

IToprper: k. M. XaT4ynHCOH.

Tabmuubr u  cxembl: «ODKOJOTHYECKHE XaPAKTEPUCTHKU  TOMYJISIANY,
«IIpocTpaHcTBEHHass  CTpyKTypa HoOmyasiuuu», «Bo3pacTHble  NHUpaMHIbI
nonyysiiun», «CKOpPOCTh  3aceleHusi IOBEPXHOCTH  3EMJIM  Pa3iIMYHbIMU
opranu3zmammn», «Mojensb skosnorndeckor Huum Jx. M. XaTunHcoHay.

O6opynoBanue: repOapuu pacTeHUM, KOJJIEKIIUN KUBOTHBIX.

JlabopaTtopnass pabora  «llpucnocoOneHus ceMssH  pacTeHHH K
pacceNeHuo.

Tema 9. DKo0rud COOOIECTB. JKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoneno3 u ero crpykrypa. Csizu Mexuay
OpraHu3MaMH B OMOLIEHO3E.

Dxocucrtema kak oTkpbiTas cucrema (A. k. Tencnn). OyHKIMOHAIbHBIC
OJIOKM OpPraHW3MOB B JKOCHUCTEME: MPOIYIECHThl, KOHCYMEHTBI, PEIYIICHTHI.
Tpoduueckue ypoBHu. Tpoduueckne mnenu u ceru. AOHOTHUECKHE OJIOKHU
skocucteMm. [TouBbl U Wbl B 3kOcHCcTEMAaX. KpyroBopoT BEIIECTB U MOTOK SHEPTUU
B 9KOCHCTEME.

OcHOBHBIE  TIOKa3aTeIW  BKOCUCTEeMbl. buomMacca u  OpoayKIHS.
DKOJIOTUYECKHE MUPAMU/IBI UhCeT, OMOMACChl U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Duyxmyayuu.
Hamnpasnennbie 3akOHOMEpPHBIE CMEHBI COOOIIECTB — CyKileccuu. llepBuuHble U
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPONOrE€HHbIE BO3JICUCTBUA Ha
cykneccuu. KnumakcHoe coobiectBo. bropasnoobpasue u mojgHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOWYMBOCTH COOOIIECTB.



[Ipupoaubie IKOCUCTEMBI. DKOCUcmeMbl 03Ep U peK. DKocucmemvl Mopel U
oKeano8. Ixocucmemvl MYHOP, 1€CO8, Cmenel, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArpouneHo3. Pasnuums
MEXK]Ty aHTPOTIOT€HHBIMH U MIPUPOJIHBIMHU 3KOCUCTEMAaMH.

VYpOoskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['oponckas
dnopa u dayna. CuHaHTpomm3alus TOpoACKON ¢ayHbl. buonormyeckoe u
X03SIICTBEHHOE 3HAYCHHE arpO3KOCHCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHHSI OCHOBHBIX B3aMMOCHCTBHII OPraHU3MOB B
sKocucTteMax. Ponb kackadnoeo sghghexkma u 6u008-30upuxamopos (Kuouesvix
6u008) 6 QyHKYUuoHUposanuu skocucmem. IlepeHOC FHEPrUM U BEIIECTB MEXIY
CMEXHBIMH SKOCUCTEMAaMH. Y CTOMYMBOCTh OPTaHU3MOB, MOMYJISIIIUN U SKOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOMOTEHHBIX BO3ACHCTBHIA.

Mexanuzmuol 8030€UCmeUss  3a2pASHEHUL  pPA3HbIX Mmunos Ha
CYOOP2aAHUIMEHHOM, OP2AHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCIEMHOM YPOBHSX,
OCHOBbI ~ DKOJI02UHECKO20  HOPMUPOBAHUS  AHMPONOSEHHO020  B030€UCMEUSL.
MeTo100THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOT€HHBIX YKOCUCTEM.

JdemMoHcTpanuu
[Hoptpet: A. Ix. Tencnu.
Tabmuuer u  cxembl:  «CTpykTypa  OWoleHo3a»,  «IDKOCUCTEMA

HMIMPOKOJIUCTBEHHOTO Jiecay, «IKOCUCTEMa XBOWHOTO Jjecay, «DYHKIMOHAIbHbBIC
TPYIIbl OPraHU3MOB B 3KOCUCTEME», «KpyroBopoT BEIIECTB B HIKOCHUCTEMEY,
«Ilenu nutanus (macTOUIIHAS, TETPUTHAS)», « IKOJIOTMUECKasl MUpAMHUIA YUCEID»,
«JKoJIOrHYecKasi mupaMua OMOMacchl», «IKOJOTMYECKasi MUpaMHUIa SHEPTUM,
«O6pazoBanue Oosotay, «llepBudnHas cykieccus», «BoccranoBieHue jeca mocie
noxkapay», «KocucTteMa o3epay», «ArpoieHos», «KpyroBopor BemiecTB U MoTOK
SHEPruu B arpoiieHo3ey, «IIpumepsl ypOOIKOCUCTEM.

O6opynoBanue: repbapun pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uydesa NTUIl U
3Bepeil, repdaprn KyJbTypHBIX M TUKOPACTYIINX PACTCHUHN, aKBapUyM KaK MOJECIb
HDKOCHUCTEMBI.

IIpakTnyeckas padora «/3ydenue u onucanue ypo03KOCUCTEMBD».

JlabopaTopnasi paGora «lV3yueHue pazHOOOpa3usi MEJIKUX MOYBEHHBIX
YJIEHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKcKypeusi «DKCKypCcHUsi B TUIMMYHBIN OmoreorieHo3 (B ayOpaBy, Oepes3HSsK,
CJIbHUK, Ha CYXOJI0JIbHBINA WU TOMMEHHBIN JIYT, 03€p0, OOJIO0TO)».

IKCKypeHusi «IDKCKYpCHUsl B arpodKoCHCTeMy (Ha MoJjie WIM B TEIUIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buocdepa — obmennanerapHas 000J0YKa 3eMIIM, TJIE€ CYIICCTBYET WIIH
CylllecTBOBaJa XM3Hb. Pa3BuTue npeacraBieHuit o 6mocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuanckoro o 6uochepe. Obmactu 6mocdeps u €€ cocran. JKupoe
BelllecTBO Ouocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyulecTBOBaHusA Ouocdepbl. OcobeHHOCTH Onocdepsl Kak
rI100aIbHON 3KOCUCTEMBI. J[MHaMuueckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEIECTB U OMOTEOXMMHUYECKHE IUKIBI (YIiiepoaa, a3oTra). PUTMHUUHOCTE sSIBIEHUN
B Onocdepe.

3oHanbHOCTE Ouocdepnl. I[lonarue o Ouome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJpa, XBOWHBIE Jieca, CMEIIIaHHbIE U ITUPOKOJIMCTBEHHbIEC Jieca, CTENH, CABaHHBI,
MyCThIHU, TPOIMUYECKHE JIECA, BRICOKOTOPhA. KiMMar, pacTUTEIbHBIN U AKUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa U (PyHKIIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIUANa U
ounochepHbIX QyHKIUI.

JdemoHcTpanumn

[Toptpetsi: B. N. Bepnaackuii, 3. 3rocc.

Tabmuubr 1 cxembl: «l'eocdepsr 3emnn», «KpyroBopoTt azora B HmpHUpOJE»,
«Kpyrosopot yriepona B mpupozae», «KpyroBopoT Kuciopojia B TpPHUPOAEY,
«KpyroBopoT BoJbI B mpupojie», «OcHOBHbIE OMOMBI cymmny, «Kiaumartuueckue
nosica 3emnm», «TyHapay, «Taira», «Cmemannsiii gec», «LIMpokoanCTBEHHBIN
aec», «Ctenby, «CaBanHay, «IlycTbiHsy, « Tpornueckuii gecy.

ObopynoBanue: repbapun pacTeHUIN pa3HbIX OMOMOB, KOJUIEKIIUN KUBOTHBIX.

Tema 11. HestoBek M OKpyKa0OIIAs Cpeaa

DKOJIOTUYECKUE KpUBUCHI M UX NpuuunHbl. Bo3nelicTBue dYenoBeka Ha
ouochepy. 3arps3HeHHe BO3MyIIHOW cpenbl. OxpaHa Bo3dyxa. 3arps3HEHUE
BOOHON cpenbl. OxpaHa BOAHBIX pecypcoB. Pa3pymenue mnouBbsl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHune KiuMara.

AHTpOIIOT€HHOE BO3JCHCTBUE HA PACTUTENIBHBIM M KUBOTHBIA Mup. OxpaHa
pPaCTUTENIBHOTO U KUBOTHOrO0 Mupa. OCHOBHBIE MNPUHITUIBI OXPAaHbI MPUPOJIBIL.
Kpacaeie xHmru. Ocob0o oxpaHsemble mpupoansie Tteppuropuu (OOIIT).
boranndeckue cazibl ¥ 300J10THYECKUE TTAPKH.

OCHOBHBIE TPHUHIMIBI YCTOMYMBOTO Pa3BUTHsI YEJIOBEYECTBA U MPUPOJIBI.
PannonansHOe  MpPUPONONOJIB30BAHUE W COXpaHEHUE  OMOJOTHYECKOro
pazHooOpasust 3emumn. OOmue 3aKOHOMEPHOCTH TJ00ATBHBIX 3KOJIOTHUYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa B €T0 BEPOATHBIE TIOCIIEICTBU.

Pa3BuTHe METOIOB MOHUTOPHHIAa pa3BUTUS OIMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle UCCNIe008aHUA nepexooa K pecypcocbepezaroujei U
KOHKYDEeHmOocnocoonou snepeemuxe. buonoeuueckoe pasnoodbpasue u buopecypcoi.
Hayuonanvuvie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu no COCMOAHUIO OMOENbHBIX 6U008 U 3Kkocucmem. (OCHOBbI



9Kopeadburumayuu dKocucmem U cnocooos 60pvObLl ¢ OUONOBDENHCOCHUSMUL.
Pexoncmpykyus mopckux u HazemHwix IKOCUCTIEM.

JdemoHcTpanuu

Tabmumst  w cxeMbl:  «3arpsi3HEHHE  aTMOcdepb»,  «3arps3HEHHE
ruapocdheps», «3arps3HeHne TouBb», «llapHukoBwIl  3ddexT», «Ocobo
OXpaHsieMbIe IPUPOIHBIC TEPPUTOPUIY, «MOJENH YIIPaBISIEMOTO MUPAY.
Ob6opynoBanue: ¢ororpaduu OXpaHSIEMbIX PACTEHUH M >KUBOTHBIX KpacHoi
kHuru Poccutickont @eneparnuu, KpacHoi KHUTH pernuoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BHOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
OoOydJaronmMMucss TporpaMM CpeIHero o0mero oOpa30BaHUS: JWUYHOCTHBIC,
METaNPEAMETHBIE U ITPEIMETHBIE.

B cTpykType TUYHOCTHBIX PE3yJbTaTOB OCBOCHHS ITPOTrPaMMBbl 110 OMOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABJISIONINE: OCO3HAHME OOYYaIOIUMUCS POCCUMCKON
rPaXXJaHCKOM UAEHTUYHOCTH — FTOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpENeNeHUI0, Hamuyue Mmomusayuu K  0OydeHWI0  OHOJOTHUH,
yeneHanpaeiennoe pazsumue BHYTPEHHHX YOEXIEHHWNM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUECKUX TPAJAUIUN Pa3BUTHUS OHOJIOTHYECKOTO
3HAHUSA, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JNEATEBHOCTH [IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJOTUYECKOTO  00pa3OBaHMs, Haluyue  NpPaABOCO3HAHUS  IKOJOTUYECKOUN
KYJBTYPBI, CHOCOOHOCMU CMABUMb TSN U CTPOUTH )KU3HEHHBIC TUIAHBI.

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHUS MPOTPAMMBI 10 OMOJIOTUU JTOCTUTAIOTCS
B EJIUHCTBE Y4YeOHOW M BOCHUTATEIHLHON JESATEIBHOCTH B COOTBETCTBUH C
TPAAULMOHHBIMUA POCCUMCKUMH COLUUOKYJIBTYPHBIMU, HCTOPUUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUIaMU U HOPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT TMpOIleccaM CaMOIIO3HAHUS, CAMOBOCIUTAaHUS U
CaMOpAa3BUTHUA, PA3BUTHUS BHYTPECHHEH TNO3MIMK JMYHOCTH, NATPUOTHU3MA U
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPY/Ja U CTapIIEMy MOKOJEHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOMIICHHUS K KYyJIbTYPHOMY HACIEIUI0 U
TpaJuILMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, npupoae u
OKPY>KaroUIen cpele.

JIngyHOCTHBIE pE3yibTaThl OCBOEHHUS yueOHoro mpeamera «buomorus»
JIOJKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH O0YJAIOIINXCS PYKOBOACTBOBATHCS
chOpMHUpPOBAaHHOW BHYTPCHHEH TO3WIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpHMEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YOCXKJCHUH, COOTBETCTBYIOIIHNX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOIO
ONBITA U OMNbITA IESITEIBHOCTH B MPOIECCE pPea3ali OCHOBHBIX HAIpPaBJICHUN
BOCIIUTATEIIbHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1)rpaxaancKoro BOCIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMHK 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WI€HA POCCUICKOI0 OOIIECTBA;

OCO3HAHHME CBOUX KOHCTUTYIIMOHHBIX TMpaB U OOS3aHHOCTEH, YBa)KCHHE
3aKOHa U MPaBOIOPSIKA;



FOTOBHOCTb K COBMECTHOM TBOPYECKOW JEATEIBHOCTH IIPU CO3JaHHU
y4eOHBIX MPOEKTOB, PELICHUU y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIECHUIO K
SIBJICHHUSIM COBPEMEHHOM KU3HU U OOBICHITH €€;

yMEHUE YYUTHIBATh B CBOMX JIEUCTBHIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSAMH, KYyJIbTYPHBIMU LIEHHOCTSIMU U
COLUAIIBHBIM TOJIOKEHUEM;

FOTOBHOCTb K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHHUS
y4eOHBIX, TIO3HABAaTEIbHBIX M HCCJIEAOBATEIBLCKUX 3a7ady, YBaKHUTEIHHOTO
OTHOUIECHUSI K MHEHUIO OIMOHEHTOB MpU OOCYXIACHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPHKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW W BOJIOHTEPCKOU JAEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TpakIaHCKOU WUJICHTUYHOCTH,
NaTPpUOTU3MA, YBaXKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IIEpPE]
Ponunont, ropmocty 3a cBOM Kpal, CBOKO PoauHy, CBOM S3BIK M KYJIBTYpY,
MPOIUIOE U HACTOAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHWE K MPUPOJTHOMY HACIEAUIO U MaMSTHUKAM IPUPO/IbI,
NOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIOCOOHOCTh OIICHUBATh BKJIAJl POCCUUCKMX YYEHBIX B CTAHOBJICHUE H
pa3BuTHE OWOJOTHM, TMOHUMAHHS 3HAYCHUs OWOJOTUM B IO3HAHWU 3aKOHOB
IPUPO/JIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIIyXeHUIo u 3anmurte (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX IEHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallUI0 W TMPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

OCO3HAHME JINYHOTO BKJIAJ]a B MOCTPOCHUE YCTOMUYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOILICHUE K CBOMM POAUTEIAM, CO3IAHUIO CEMbU HA OCHOBE
OCO3HAHHOI'O0 TPHUHATHS LEHHOCTEM CEMEMHOM JKWU3HU B COOTBETCTBHUH C
TpaauuusaMu HaposioB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOLIEHHWE K MUPY, BKJIIOUYas ACTETUKY ObITa, HAYYHOTO M
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYJa, OOLIECTBEHHBIX OTHOIICHUI;

MOHUMAHHE SMOIMOHAIBHOTO BO3/ICHCTBUS JKMUBOI IPUPOJIbI U €€ IIEHHOCTH;



TOTOBHOCTh K CaMOBBIPQXXEHUIO B Pa3HbIX BHAAX HCKYCCTBA, CTPEMIICHUE
IPOSIBIISATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢uzuyeckoro BocnuTaHUsl, (POPMUPOBAHUS KYJILTYPbl 310POBbS H
3MOLMOHAJBHOIO 0J1arONOJyYHs:

NOHMMaHUWE W pealu3aluus 3J0pOBOro U 0e3omacHOro oopasza >KU3HU
(3mopoBOo€  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMPaBUI U HOPM,
cOaJlaHCUPOBAHHBIA PEXUM 3aHATUM W OTIbIXa, peryisapHas Qunueckas
AKTUBHOCTb), OEpEXHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
coOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHMMAHWE LEHHOCTH TNPaBUJ HWHJIUBUAYAIBHOTO W  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYaIUAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHME TMOCJEICTBUN W HENPUATHS BPEIHBIX MPUBBIUEK (yHOTpeOIeHUs
AJIKOT0J1s, HAPKOTUKOB, KYpEHHs);

6) TPy10BOr0 BOCTIUTAHMS:

TOTOBHOCTB K TPYZY, OCO3HaHUE LIEHHOCTU MacTepCcTBa, TPy 10J1t00ue;

TOTOBHOCTh K AKTUBHOM JAESATEIBHOCTM TEXHOJOTMYECKOW W COLMAIbHOMN
HAIPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJTHSITh TaKy0 J€ATEIbHOCTD;

MHTEPEC K pa3IuyHbIM cdepam mpodecCHOHANBHONU JESATEIHLHOCTH, YMEHUE
COBEpIaTh OCO3HAHHBIA BBHIOOP Oynaymei mnpodeccu U pearn30BbIBATH
COOCTBEHHBIC KU3HEHHBIE TIJIaHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHUI0 M €amMOOOpa3OBaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JIOrn4eCKOro BOCIIMTAHMS

AKOJOTHYECKU 1EJIECO00pa3HOe OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emJle, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIIEHUE YPOBHS HKOJOTMUECKON KyJIbTYpbl: MPUOOPETEHUE ONBITA
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX TMOCHEACTBUNA ISt
OKPYKaroIEH CPEIbL;

OCO3HaHHWE TrI00aJBbHOTO XapakTepa IKOJIOTHYECKUX MpoOJeM U MyTel ux
pelieHus;

CIIOCOOHOCTBh HMCIIOJIB30BaTh MPUOOpPETAaeMble MPU H3YyYEHUU OHOJIOTUHU
3HAHUS W YMEHUS TPU PEHICHHH TPoO0JeM, CBS3aHHBIX C PalMOHAIBHBIM
IPUPOAOIIOIL30BaHUEM  (COONIIOZICHHE  TPaBWJI  TOBEACHHUS B IMPHUPOJIE,
HaIpaBJICHHBIX HA COXpPaHEHUE pPABHOBECHS B HKOCHUCTEMAX, OXpPaHY BHJIOB,
AKOCHUCTEM, OHOC(EPHI);

AKTUBHOE  HEMNPHUITUE JICWUCTBUM, NPUHOCAIIMX BpEI  OKPYKAIOLIEH
IPUPOIAHON cpeie, YMEHHE MPOrHO3UPOBATh HEOJIATONMPHUATHBIE IKOJIOTHYECKUE
MOCJIEACTBUA MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpALIATh UX;



HaJIMYUE PA3BUTOTO HKOJOTHYECKOTO MBIIIJICHUS, YKOJIOTMYECKON KYIbTYPHI,
OITbITA JIeATSIILHOCTH AKOJIOTHUYECKOM HaIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCA MMU B ITO3HABATEIbHOW, KOMMYHMKATUBHOW U COLMAIBHOU
MPaKTUKE, TOTOBHOCTU K YYAaCTHUIO B MPAKTUUECKOMN JIESITEIHbHOCTH SKOJIOTMYECKON
HaIpaBJIECHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU M OOIIECTBEHHON MPAKTUKH, OCHOBAHHOI'O Ha JUaJore
KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE SI3bIKOBOW M YHUTATEJIBCKOM KYJIbTYpPhl KaK CpEACTBa
B3aUMOJICHCTBUS MEXKY JIFOJIbMHU Y MO3HAHUS MUPA;

NOHUMaHUEe crneuu@uKkd OHOJIOTMM Kak HayKd, OCO3HaHUsA €€ poJu B
GbopMUPOBAaHUU PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IEJTOCTHOTO
peacTaBlieHuss 00 OKpYXaloleM MHUpPE KaK O €JUHCTBE MPUPOJbI, YEIOBEKa U
oOImecTBa, B TMO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH TpodsIeM
COXpaHEHHMS IPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAYMMOCTH OUOJOTUM JJII COBPEMEHHOW IUBWJIM3AIINU:
oOecriedyeHuss HOBOTO YPOBHSI Pa3BUTUSI MEIMIIMHBI, CO3/IaHHE MEPCIEKTUBHBIX
OMOTEXHOJOTHIA, CIIOCOOHBIX  pelaTh pecypcHble NPOOJEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTeH BBIX0JIa U3 TJI00ATBHBIX IKOJOTHYECKUX MPOOJIeM U
obecrieyeHuss  mepexojia K  yCTOMYMBOMY  Pa3BUTHUIO,  PallMOHAIIBHOMY
UCIIOb30BaHUI0 TPUPOJHBIX PECYpPCOB M (HOPMUPOBAHHMIO HOBBIX CTAHIAPTOB
JKU3HH;

3aMHTEPECOBAHHOCTh B TIOJIYYEHUH OHWOJIOTMYECKUX 3HAHMH B IEIAX
MOBBIIIICHUS  OOIIEeH KyJIbTYphl, €CTECTBEHHO-HAyYHOM T'PaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIMOHAJIBHOW T'PaMOTHOCTH OOywaromuxcs, (popmupyemon
IpU U3YUYEHUU OUOJIOTHUH;

MOHUMAHHUE CYUIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH HCIIOJIb30BaTh TOJydaeMble 3HAaHHMS I aHadu3a |
0OBSICHEHUS SBJICHUN OKPYKAIOIIETO MUpa M MPOUCXOASIINX B HEM M3MEHEHUH,
yMEHHE JeJaTh OOOCHOBAHHBIC 3aKJIIOUCHHUS HAa OCHOBE HAyYHBIX (PAKTOB H
MMEIOIIUXCS JAHHBIX C 1IEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEILHO HCIIOJb30BaTh OHMOJIOTMYECKUE 3HAHUS IS
penieHus MpooieM B peaabHbIX )KM3HCHHBIX CUTYAIUsX;

OCO3HAaHME IIEHHOCTH HAyYHOW JESATEIbHOCTU, TOTOBHOCTH OCYIIECTBIATH
MPOCKTHYIO U UCCJIEA0BATEIBCKYIO ACATEIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUI0 U
caM0oOOpa30BaHMIO, K AKTMBHOMY IIOJYYCHHIO HOBBIX 3HAHWW 1O OWOJIOTUHM B
COOTBETCTBHH C )KM3HCHHBIMH MOTPEOHOCTSIMHU.



METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpenMeTHbIe pe3ybTaThl OCBOCHHS y4eOHOTo mpeameTa «buosmorus»
BKJIFOYAIOT: 3HA4YMMbIe I (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyUYaIOIIHUXCS
MEXAUCITUTUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIeHayYHbIC MOHSATHS, OTPAXKAIOIINE
IEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa M CHEUU(PUKY METOJ0B TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILIECTBO, DHEPTHs, SBJICHUE, MPOIECC,
cUCTeMa, Hay4HbId (PakT, MPUHIUI, TUNOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCClIeloBaHMe,  HAOMIOJeHHWE, W3MEpPEHWEe, OKCIEPUMEHT U JIpyTue);
yHUBEpCalbHble Yy4yeOHbIC JeWcTBHUS (MO3HABATENbHBIE, KOMMYHUKATHBHBIC,

peryJISITUBHBIC), o0ecreurBaroIIme dbopmupoBaHue (byHKITMOHATBHOMN
rPaMOTHOCTH Y  COIMAJIBHOM KOMIIETEHIIMM OOYYaroIIuXcs; CIOCOOHOCTH
o0yJaronmxcs WCITIOJIB30BATh OCBOCHHBIC MEXIUCITUTUTHHAPHEIE,

MHUpPOBO33pEHUYECKHE 3HAHMS W  YHUBEpCcaJlbHble yueOHble JEWUCTBUA B
MO03HABATENLHOMN M COLIMATBLHOMN MpPaKTHKE.

B pesynapraTte wu3ydeHuss OWOJOTMM HAa YPOBHE CpPEAHETO OOUIEro
oOpazoBaHusi y oOyyaromierocss OyAayT chOpMUPOBAHbI  [O3HABATEIbHbBIC
yHHUBEpCajbHbIEC yueOHbIE JeHCTBHSI, KOMMYHUKAaTUBHbBIE YHUBEPCAIbHBIE YUEOHBIC
NEUCTBUS, PETyJSITUBHbIE YHHUBEpPCAJIbHbIE Y4yeOHble JIEHCTBUS, COBMECTHas
NEeSITENBHOCTbD.

MeTtanpeamMeTHble pe3yibTaThl OCBOCHHS TMPOTPaMMBbl CPETHETO OOIIero
00pa30BaHUs TOJKHBI OTPAXKaTh:

OsiasieHue YHUBepPCAJbHBIMU Y4eOHBIMHU NMO3HABATEJIbHBIMHU
JAeHCTBUSIMU:

1)0a30Bble JJOruvyecKue aecTBUsI:

CcaMoOCTOSITENbHO  (OpPMyNIHpOBaTH W aKTyaJU3WpoBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIOJb30BaTh IMPU OCBOCHUU 3HAHUM MNPUEMBI JIOTHYECKOIO MBIIUICHUS
(aHanu3a, CUHTE3a, CpaBHEHHUsI, KjaccuuUKaIum, 0000IIeH s ), pACKPbIBATh CMBICT
OMOJIOTMUECKUX TOHATHH (BBIICIATh UX XapaKTepHBbIE MPU3HAKH, YCTaHABINBATH
CBSI3H C APYTUMHU MOHITHSIMH);

ONpEeAeNATh LEIN MACSITeNbHOCTH, 3a/JaBas NapaMeTpbl U KPUTEPHUH UX
JOCTUKEHHSI, COOTHOCUTD PE3yJIbTAThl JESATEIbHOCTH C TOCTABJICHHBIMU LEISIMH;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS ISl OOBsICHEHUST (DAKTOB U SIBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHUECKHE PpACCYXKACHHUS (MHIyKTUBHBIC, [EAYKTHBHBIC, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHUBOpPEUMs] B paccMaTpUBaEMBbIX
SIBJICHUSIX, (POPMYJIMPOBATh BHIBOJBI U 3aKIIOUCHMUS;

OPUMEHSATh  CXEMHO-MOJIENIbHBIE  CpeACTBAa Uil MpeACTaBICHUS
CYIIIECTBEHHBIX CBSA3CH M OTHOIICHWHA B M3y4aeMbIX OMOJOTHYECKHX OOBEKTax, a



TAK)K€  MPOTUBOPEUMH  Pa3HOrO0  pOAA,  BBIIBICHHBIX B Pa3JIMYHBIX
UH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUJIaH pEIICHHs] MPOOJIEMbl C Y4ETOM aHAIM3a MMEIOIIUXCS
MaTepHaJIbHBIX U HEMATEepUaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIILHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
EJISIM, OLIEHUBATh PUCKH MOCTIEACTBUMN JACSITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEANBHOTO,
BUPTYAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOIEHCTBHSI;

pa3BUBaTh KPEATUBHOE MBIILJICHUE TPU PELIEHUH )KM3HEHHBIX MTPOOJIEM.

2)0a30Bble HCCIeI0BaTEIbCKHE NeiiCTBUSA:

BJIAJICTh HABBIKAMH Y4E€OHO-UCCIIE0BATEIILCKON U MTPOESKTHOM JESITEIbHOCTH,
HaBbIKAMM  pa3peuieHus MpooOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATENIbHOMY MOUCKY METOJIOB PEIIEHUs MPAKTUYECKHX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIIOJIB30BaTh pPAa3JWYHbIE BUJBl JEIATEIBHOCTU I10 IIOJIYYEHUIO HOBOIO
3HaHUS, €ro HHTEpIpeTald, NPeoOpa3oBaHUI0O M NPUMEHEHUI0 B YyueOHBIX
CUTYaIMsIX, B TOM YHCJIE TPU CO3aHUH YUEOHBIX U COLUATIBHBIX TPOECKTOB;

(dbopMupoOBaTH HAYYHBIN TUI MBIIUICHUS, BIA€Th HAYYHOH TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MTOHATUSMU U METO/IAMU;

CTaBUTh M (OopMyJIHpoBaTh COOCTBEHHBIE 3aJladyd B 00pa3oBaTENbHOMN
NEeSATENbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJM3UpOBATH 3ajady,
BBIIBUT'aTh TUIOTE3y €€ pEeIlEHUs, HaXOAUTh APIYMEHTHI MJIs JIOKa3aTelbCTBa
CBOMX YTBEPXKJICHMI, 3a1aBaTh NapAMETPbI U KPUTEPUH PELLICHMUS;

aHAIM3UPOBaTh TOJIYYCHHBbIE B XOJ€ PEIHICHUS 3aJladyd  Pe3yJbTaThl,
KPUTUYECKU OIIEHUBATH UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBJISATh LIEJCHANPABICHHBI MOMCK IEpEeHOca CPEJCTB U CHOCOOOB
NENCTBUA B MPOGECCUOHANBHYIO CPENy;

yMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYI0 M NPAKTUYECKYIO 00JIacTh
KU3ZHENIEATEIbHOCTH;

yYMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIE WJIEH, MpeJjiaratb OPUTHHAIbHBIE MOIXOJbI M pElICHUs,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbT€PHATUBHBIE PEILICHUS.

3) pabora ¢ unpopmanueii:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOUYHUKAX HHPOpMAIUU (TEKCTE yueOHOTro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIIOBapsX U
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHaIu3UpOBaATh



UHGOPMAIUIO Pa3IMYHbIX BUJOB U (POPM Mpe/CcTaBICHUs], KpUTUUECKU OLIEHUBATh
€€ TOCTOBEPHOCTh Y HETIPOTUBOPEUNBOCTb;

(GopMyIMpOBaTh 3aMpPOChl U MPUMEHSTH PA3NMYHBIE METOJbI MPU MOUCKE U
otOope Omosornyeckoil nHpopManuy, HEOOXOAUMOM ISl BBHIIOJHEHUS YYEOHBIX
3ajady;

npuoOpeTaTh ONBIT HUCIHOJIb30BAaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM, COBEPIIEHCTBOBATh KYJIbTYpPY aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMy  MpeICTaBICHUS
ounosnornyeckon uHbopmarmu (cxeMbl, rpaduKku, TUarpaMMbl, TaOIHIIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAyYHbIM fA3BIK B KayecTBE CpeAcTBa Npu padoTe C
OMOJOTMYeCKONM HMH(pOpMalMe: MPUMEHATh XHMHYECKHE, (usnyeckue u
MaTeMaTUYeCKUe 3HAKU W CUMBOJIBI, (hopMyIbl, aO0peBHaTypy, HOMEHKIATYpY,
UCIOJb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HarJIsAHOCTH;

BJIAJE€Th  HABBIKAMM  pAacloO3HaBaHWd M  3allUThl  MH(OpManuw,
UH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OsJ1aieHHe YHHBEPCAJIbHBIMU KOMMYHUKATUBHBIMH 1eliCTBUSIMM:

1)o0menme:

OCYLIECTBJISATh KOMMYHHUKAIIMK BO BCeX c(pepax >KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCUU MO CYIIECTBY OOCyX AaeMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYKIEHUS OTHOCHTEJIBHO BBINOJHEHHS MNpeIaraeMon
3aJlauM, YYUTHIBAaTh MHTEPECHl U COIVIACOBAHHOCTh MO3MIMH APYTUX YYaCTHHUKOB
JMaiora Win JUCKYCCHUH);

pacno3HaBaTh HeEBepOaJbHbIE CpEACTBA OOILECHMS, MNOHMMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCBHIJIOK BO3HUKHOBEHHS KOH(JIMKTHBIX CHUTyalluH,
YMETb CMATYATh KOH(MIUKTHI U BECTU MEPErOBOPHI;

BJa/IETh Pa3IMYHbIMU CHOCOOAMU OOILEHUS U B3aUMOJEHUCTBUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJEH, IPOSBIIATh YBAKUTEIBHOE OTHOLIEHHE K COOECETHUKY
U B KOPpeKTHOU popme HopMyaupoBaTh CBOM BO3PAKEHNUS,

pa3BEPHYTO M JIOTMYHO HM3JIaraTh CBOK TOYKY 3pPEHHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2)coBMeCTHAasA AeSITeJIbHOCTD:

NOHUMAaTh M MCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHAUBUIAYaIbHON
paboThI MpH PEIICHUU OUOJIOTUYECKOM MpOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUs TPYNIOBLIX (JOPM B3aUMOJICHCTBUS MPHU PelIeHNH y4eOHOil 3a1auu;

BbIOMpaTh TEMAaTHKY W METOJIbI COBMECTHBIX AEHCTBHM C y4éToM oOLIMX
MHTEPECOB U BO3MOXKHOCTEHN KaXK/10T0 YjieHa KOJUIEKTHBA;



IPUHUMATh [EJIHM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPAMHUPOBATh JEWUCTBUS MO €€ NOCTHKEHHUIO: COCTABJIATh IUIAH JIEWCTBUU,
pacupenensiaTh poiad € Y4ETOM MHEHHH YYaCTHMKOB, OOCYXKIATh pe3YJbTaThl
COBMECTHOU padoThI;

OIICHMBAaTh KAuye€CTBO CBOEr0 BKJIAJla M KaXXJOrO0 yYaCTHHKA KOMAaH/bl B
001Ut pe3ynbTar Mo pa3paboTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE MPOEKTHI, OIECHMBAThL WAEU C TO3UIMA HOBU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYHIECTBIJISITh TTO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PaA3JIMYHBIX
CUTYaIHIX, IPOSIBIISITH TBOPUYECTBO U BOOOPAKEHHE, OBITh MHUIIMATHBHBIM.

OBJaieHNe YHMBEPCAJTbHBIMY PeryJIATHBHBIMU ACHCTBUSIMH:

1)camoopranusanus:

UCIIOIb30BaTh OWOJOTUYECKUE 3HAHMS [IJIs BBISBICHUS MPOOJIIEeM U UX
pEIIeHNs B )KU3HEHHBIX U YICOHBIX CUTYAIUSX;

BHIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUW IIeJIEBble M CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSX M MOCTYIKAax IO OTHOILIEHHUIO K JKMBOHM MPUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIBHO OCYILECTBIISITh MO3HABATENBHYIO JACSTEIBHOCTD, BBIABIATH
po0IeMBbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHON
NEATEIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOATENIbHO COCTaBJATh IUJIaH pElIeHHs Npo0iemMbl C  yuy€ToMm
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTECHUIA;

JIaBaTh OLICHKY HOBBIM CUTYAaIUsIM;

pacHIMpsaTh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JIeNiaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OIICHUBATh TPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO IIUPOKOW JPYIUIUU B
pPa3HBIX O00JIACTSX 3HAHWM, IOCTOSIHHO TOBBINIATH CBOM 00pa30BaTENbHBIN H
KYJbTYPHBIN YPOBEHb.

2)CaMOKOHTPO.Ib:

JlaBaTh OLIEHKY HOBBIM CHUTYAaIlUsIM, BHOCUTHh KOPPEKTUBBI B JIESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEIISM;

BJIAJCTh HABBIKAMHM  IIO3HABATENHHON  pedieKCHUH KaK  OCO3HAHHS
COBEpIIAEMBIX JEUCTBUM U MBICIUTEIbHBIX MPOILIECCOB, HUX PE3YyJIbTaTOB U
OCHOBAHM, UCIOJIb30BaTh MPUEMBI peIeKCUU IJisi OLEHKH CUTyalluu, BbIOOpa
BEPHOTr'0O PELICHHUS;

YMETh OILIEHUBATh PUCKHM U CBOEBPEMEHHO NPUHUMATh PEUIEHUS MO HUX
CHUKEHHIO;



IIPUHUMATh MOTHMBBI M apryMEHTBl JPYTHX IIPU aHaIu3€ pe3yJIbTaToB
NEeATENbHOCTH;

3)npunsaTHE ce0s M APyrux:

OPUHUMATh Ce0sl, MIOHUMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M apryMEHTBl JPYTHX IIPU aHajau3€ pe3yJIbTaToB
NEATENBHOCTH;

IPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJOBEKa.

NNPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIe pe3ynbTaTbl OCBOCHHUS COJIEPKaHHUS Y4yeOHOro mpeaMera
«buonoruss» Ha yrIyOJEHHOM YpPOBHE OpPHEHTHUPOBAaHBI Ha oOecredYeHue
npo¢uiabHOrO  00y4deHHst — oOyuwaromiuxcsa — Oumomormu. OHHM  BKIIOYAIOT:
cneruduyueckue st OMOJIOTHH Hay4YHbIE 3HAHUS, YMEHHUS U CTIOCOOBI IEHCTBUI 110
OCBOCHHIO, MHTEPIIPETAIIMN U MPeoOpa30BaHUIO 3HAHUM, BHUBI JEATEILHOCTH T10
MOJTYYE€HUIO HOBBIX 3HAHWUW W UX MPUMEHEHUIO B PA3JIUYHBIX YUCOHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuUTyanusx. [IpeameTHbie pe3ynbTaThl MPEICTABICHBI IO
rojlamMm U3y4eHus.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydeOHOro mnpeamera «buonorus» B 10
KJlacce JOJKHBI OTPAKATh:

chOpMUPOBAHHOCTh 3HAHUM O MeCT€ M pOJM OHOJOTHMH B CHCTEME
€CTECTBEHHBIX HAayK, B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOU KApTUHBI MHUpa, B
NMO3HAHWM  3aKOHOB TPHUPOABI M  PEHICHWU TPoOJeM  PAIMOHAIBLHOTO
PUPOOIIOIH30BaHUS, O BKJIAJIE POCCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH,

BIIQJICHUE CUCTEMOM OWOJOTMYECKUX 3HAHWH, KOTOpash  BKJIOYACT:
OCHOBOITOJIATAIONINE OWOJIOTHYECKUE TEPMHUHBI M TOHATUS (KWU3HB, KIIETKA,
OpraHu3M, MeTaboJau3M, TOMEOCTa3, CaMOPETYISAIUs, CaMOBOCIIPOM3BEICHUE,
HACJIeICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHUE), OMOJOTUYECKHE TEOPUU
(xnerounast teopus T. llIBanna, M. Illneiinena, P. BupxoBa, xpomocoMHas Teopust
HacnenctBeHHoctT T. Moprana), yuenus (H. WM. BaBumoBa — o wneHtpax
MHOTOOOpa3usi ¥ TPOUCXOXKICHUS  KyJIbTYPHBIX  PACTEHUH),  3aKOHBI
(emnHOOOpa3Msi MOTOMKOB TEPBOTO TOKOJICHHUS, PACIICIICHUS, YHCTOTHI TaMer,
He3aBUCUMOro HaciegoBanuss [.  Mengens, TOMOJIOTMYECKUX PSIOB B
HacJIeICTBEHHOU U3MCHYUBOCTHU H. . Baswuiona), MIPUHLMIIBI
(KOMILJIEMEHTapHOCTH);

BJIQJICHUE OCHOBHBIMH METOJaMH HAyYHOTO IIO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIAEAOBAHUSIX JKUBBIX OOBEKTOB (OMHCaHWE, HU3MEPEHUE,
HaOJII0/IeHHUE, SKCIIEPUMEHT);



yMEHUE BBIICTATh CYIIECTBEHHBIE NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapuOT, OJHOKJICTOYHBIX W MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4YHUCIIC
OakTepuii, rpuOOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHS OPTaHOB M CUCTEM
OpraHOB pACTCHHH, KUBOTHBIX, YEJIOBEKa, IPOIECCOB >KU3HEACITCIBHOCTH,
MPOTEKAIONIUX B OPraHW3Max PacTEHUH, KUBOTHBIX M YEJIOBEKAa, OMOJIOTUYECKHIX
IIPOIECCOB: 0OMEHa BemlecTB (MeTaboJM3M), MPEBPAIICHUST SHEPTUH, OpOKEHUS,
aBTOTPO(MHOTO M TeTepOoTPOPHOTO THUIIOB MHUTAHMS, (POTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, MeH03a, TaMEeTOreHe3a, SMOpHUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHA,
Pa3MHOXEHUsS,  WHIAWBUAYAIbHOTO  Pa3BUTHs  OpraHm3Ma  (OHTOTEHE3a),
B3aMMOJICHCTBHS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOT'O 0TOOPA;

YMCHHE YCTaHABJIMBATh B3aHMMOCBS3M MEXIYy OPraHOMIAMH KICTKH M HUX
GYHKIUSIMHM, CTPOCHHEM KJIETOK pa3HBIX TKaHEH M HMX (QYHKOHSAMH, MEXKIY
opraHaMd W CHUCTEMaMH OpPTraHOB y pACTCHUU, XWUBOTHBIX W YEJIOBEKAa M WX
GYyHKIUAMHA, MEXIY CHUCTEMaMH OPTaHOB M WX (PYHKIUSIMH, MEXAY dTaramu
oOMeHa BeIIeCTB, dTalaMu KJIETOYHOTO ITUKJIA U KU3HEHHBIX [IUKJIOB OPTaHU3MOB,
dTamaMu SMOPHUOHAILHOTO Pa3BHUTHSA, TEHOTHIIOM M (DEHOTHUNOM, (EHOTHUIIOM U
dbakTOopamMu cpebl OOUTAHUS;

YMEHUE BBISIBJIATh OTIUYHUTEIBHBIE MPU3HAKUA KUBBIX CHCTEM, B TOM YHCIIC
pacTeHul, )KUBOTHBIX M YEJIOBEKA;

YMEHHE HCIOJB30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OMOJOTHYECKYIO
TEPMHUHOJIOTHIO ¥ CHMBOJIUKY IS J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYTIII;

yYMEHUE penIaTh OMOJIOTUYECKUE 3aa9d, BHISBISTh IPHUYNHHO-CIIC/ICTBCHHBIC
CBSI3U MEXKIY UCCIIEAYEMbIMU OMOJIOTMYECKUMH TIPOIECCAMU U SIBJICHUSIMHU, 1€TIaTh
BBIBOJIbI X TTPOTHO3BI HA OCHOBAHHH ITOJIYYCHHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATH JIA0OPATOPHBIE M MpaKTUYECKHe paboThl, COOJIIOIAThH
npaBuiia pu padboTte ¢ y4eOHBIM U JJa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPITh HUX OKCIEPUMEHTAIbHBIMU
cpenctBamu, GOpPMYIUPYS II€JIb HUCCIENOBAaHUS, AHAIU3UPOBATH IOJYYCHHBIC
PE3yJIbTAThI U ACTATh BBIBOJIBL;

YMEHHE Y4YacTBOBaTh B y4E€OHO-HUCCIIEIOBATEIIbCKON paboTe Mo OMOoJIOTHH,
9KOJIOTUU W MEIUIIMHE, MPOBOJAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOMUYHO  TPEACTaBIATH  TMOJYYCHHBIE  PE3yJNbTaThl HAa  yYCHHYECKHX

KOH(PEPEHITUSAX;
YMEHHUE OIICHUBATh JTUYECKHE aCIeKThl COBPEMCHHBIX WCCIICIOBAHUN B
obmactu  OWojorMM W MEAWNHWHBI  (KJIOHHPOBAaHWE,  HCKYCCTBEHHOE

OIUIOJIOTBOPEHUE, HAIPABICHHOE M3MEHEHUE T'€HOMAa W CO3JIaHHE TPAHCTEHHBIX
OpraHU3MOB);



yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyayied npodeccuoHaIbHON
NEeSATENbHOCTH B 00JacTH OMOJOTHHU, MEAUIMHBI, OMOTEXHOJIOTUHU, BETEPUHAPUH,
CEeJIbCKOTO XO3SIICTBA, MUILEBOW MPOMBIIUIEHHOCTH, YIUIYOJISITh [MO3HABATEIbHBIN
MHTEpEC, HAIPaBJICHHBII HAa OCO3HAHHBINM BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
POJOJDKEHNE OHOJOTHYECKOro o0pa3oBaHMs B OpPraHU3AIUsAX  CPETHETO
po(ecCHOHaTBLHOTO U BHICIIETO 00pa30BaHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS ydeOHOro mnpeamera «buosnorus» B 11
Kjlacce JOJIKHBI OTPAXKATh:

chOpPMUPOBAHHOCTh 3HAHUW O MECTe€ W pOJM OWUONOTMH B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOMN
KapTUHBl MHpA, B MO3HAHMHM 3aKOHOB MPUPOABI M PEIICHHH SKOJOTMYECKHUX
npo0jieM 4YeloBEeYecCTBa, a TakKe B PEUIEHMH BOIPOCOB PALMOHAIBLHOTO
MPUPOJIONOIB30BAHUS, U B (POPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPUPOJIE,
0O0IIIEeCTBY, YEIOBEKY, O BKJIAJ€ POCCHICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OHUOJIOTHH,

YMEHHUE BIAJIETh CUCTEMOW OMOJOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
onpeneneHus] M TMOHMMAaHHE CYIIHOCTH OCHOBOIOJAralmIuX OHOJIOTHYECKHX
TEPMUHOB M MNOHATHH (BHJI, 3KOCUCTEMa, Ouocdepa), OMONOrMUYECKUE TEOpUHU
(aBostonionHas teopus Y. JlapBuHa, CUHTETUYECKAsl TEOPUS IBOJIIOLMN), YUCHUS
(A. H. CeBepuoBa — 0 nyTsx U HampaBieHUsX 3Bontounn, B.M. BepHanckoro — o
ouocdepe), 3akoHbl (TeHeTudeckoro paBHoBecus [[x. Xapau u B. BaiinGepra,
3apojeiieBoro cxoacrea K. M. bapa), mpaBwina (Munumyma FHO. JlubOuxa,
AKOJIOTMYECKON MUpaMUIbl SHEPruM), rumore3bl (rumore3a «mupa PHK» V.
I'unGepra);

YMEHHE  BJIaJA€Th  OCHOBHBIMH  METOJAMH  HAy4YHOrO  ITO3HAHMS,
UCIIOJIb3YEMbIMHU B OMOJIOTHYECKUX MCCIICIOBAHUSAX KUBBIX 0OBEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOIIOJIEHUE, SKCIEPUMEHT), CIOCOO0aMU BBISBJICHUS U
OIICHKH aHTPOIOIE€HHbIX U3MEHEHUI B PUPOJIE;

YMEHUE BBIJCIATh CYIIECTBEHHBIE TPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
JKOCUCTEM M OHocdepbl, CTaOMIM3UPYIOUIETO, ABUXKYILIETO U Pa3pbhIBAIOIIETO
€CTECTBEHHOTO otOopa, AIIONaTPUYECKOTO u CUMITIaTPUYECKOTO
BUI000PA30BaHMs, BIUSHUS JABIDKYITUX CHJI OBOJIONMN HA TEHO(POH]T TOMYJISIINH,
MIPUCTIOCOOJICHHOCTH OPTraHU3MOB K Cpejie OOWTaHMs, YepeJOBaHUsI HAMpPaBICHUN
ABOJIIOLIMH, KPYTOBOPOTA BEIIECTB U OTOKA YHEPTUH B IKOCHUCTEMAX;

yMEHUE YyCTaHaBJIMBATh B3aMMOCBA3M MEXAY MPOIECCAaMU 3BOJIOLMH,
JBIDKYIIAMHA CHJIAMU aHTPOMOTeHE3a, KOMIIOHEHTaMU Pa3JIMYHbIX 3KOCUCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBISIBISATH  OTJIMYMUTENbHBIE  MPU3HAKKH  JKUBBIX  CHCTEM,
PUCTIOCOOJICHHOCTh BHJIOB K Cpelle OOWTaHMs, aOMOTHYECKUX U OMOTHUYECKHX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aUMOCBsI3€il  OpraHM3MOB B  cOOOLIECTBaXx,
AHTPOIIOTEHHBIX U3MEHEHUI B 9KOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY ISl TOKA3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U CPeJbl OOUTAHUSI, €INHCTBA
YEeJIIOBEUECKUX pac, HEOOXOJIMMOCTH COXPAaHEHHS MHOTrooOpasusi BHUIOB U
HKOCHCTEM KaK YCJIOBHSI COCYIIIECTBOBAHUS MIPUPOJIBI M YETIOBEUECTBA,;

YMEHHE peliaTb OMOIIOTUYECKUE 3a/Ja4H, BBISBISATH IPHUNHHO-CIICICTBEHHBIC
CBSI3M MEXKIY MCCIETyeMbIMU OMOIOTHUYECKUMH MIPOLIECCAMU U SIBJICHUSMH, J€JIaTh
BBIBOJIbI U TPOT'HO3bI HA OCHOBAHHH IOJIyYEHHBIX PE3YJIbTATOB;

YMEHHUE BBINOJIHATH JIA0OpATOpHBIE M MpaKTUYECKUe pPabOThl, COOJIIOIAThH
npaBuiia Mpu padboTte ¢ y4eOHBIM U JIabOpaTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTATBHBIMH
cpeactBamMu, GOpMyIHpys LElb HCCIEIOBaHUs, aHAJIU3UPOBATh MOJTYYCHHBIC
pe3yibTaThl U J€JIaTh BHIBOIBI,

yMEHUE Y4YacTBOBaTh B y4eOHO-HCCIIEIOBATEIbCKON paboTe Mo OHOJIOTHUH,
AKOJIOTMM U MEIUIIMHE, MPOBOIMMON Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB, U
nyOMMYHO  TPEACTABIATH  MOJYYCHHBIE  PE3yNbTaThl HA  YYEHHYECKHX
KOH(DEPEHITUSX;

yMEHUE OIEHUWBATh THUMOTE3bl M TEOPUH O TIPOUCXOKICHUHU KU3HU, YEIOBEKa
¥ YEJIOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUSIX M CHOC00ax MpeAoTBpaIleHUs
ro0anbHbIX U3MEHEHUM B Ouocdepe;

YMEHHE OCYIIECTBISTh OCO3HAHHBIM BBIOOp Oyaymied mpodeccroHambHOM
JesITeIbHOCTH B 00J1aCTH OMOJIOTUH, KOJIOTUH, IPUPOIOTOIB30BAHUS, MEIULIUHBL,
OMOTEXHOJIOTUU, TICUXOJOTUU, BETEPUHAPHUH, CEIHCKOIO XO35SHCTBA, MHUIIEBOM
IPOMBIIIUICHHOCTH, YIUIyOJIsATh TO3HABaTEIbHBIH HMHTEpEC, HAMpaBICHHBIA Ha
OCO3HaHHBIM  BBIOOP  COOTBETCTBYIOUIEH  MpOPEeccCMu HU  IPOJOJIKEHUE
OMOJIOTUYECKOTO 00pa30BaHUs B OPTaHMU3AIUAX CPEAHETO MPOPECCHOHATBHOTO U
BBICIIIET0 00pa30BaHUSI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Koaun4yecTBO yacoB DIeKTPOHHBIE
Ne HaumeHnoBanue pa3uesioB Kontposusie | TIpakTaueckme (undposbie)
n/m | ¥ TeM NPorpamMmbl Bcero oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchbl

1 buoiorus kak Hayka 1 https://m.edsoo.ru/7f413368
K

2 HBBIC CHCTEMBL H X 2 1 https://m.edsoo.ru/7f413368
U3y4yeHue

3 buomnorus knerku 2 0.5 https://m.edsoo.ru/7f413368
X €CcKasl opraHusa

4 MMHTACCKad OpranHsatit 10 1 https://m.edsoo.ru/7f413368
KJIETKU https://m.edsoo.ru/ /141
Crpoenue u GyHKIUHA

5 8 1 2 https://m.edsoo.ru/7f413368
KJIETKU
OOMEeH BelIeCTB U

6 MPEBPAILICHUE YHEPTUH B 9 1 1 https://m.edsoo.ru/7f413368
KJIETKE
Hacnencrsennas

7 uHpOpMAaIUs U 9 1 0.5 https://m.edsoo.ru/7f413368
peanuzanus €€ B KIIETKE

8 JKU3HEHHBIN UK KIETKU 6 1 https://m.edsoo.ru/7f413368
Crpoenne 1 GyHKIINN

9 P PyHKu 17 | 15 https://m.edsoo.ru/7f413368
OpraHU3MOB
Pa3sMmHoOXeHue u pa3Butue

10 p 8 1 1.5 https://m.edsoo.ru/7f413368
OpraHU3MOB
['eneTnka — Hayka o

11 Y 2 0.5 https://m.edsoo.ru/7f413368
HACJIEACTBEHHOCTH U
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M3MEHYUBOCTH
OpraHU3MOB
3

12 AKOHOMEpHOCTH 10 1 1 https://m.edsoo.ru/7f413368
HACJIEICTBEHHOCTH
3

13 AKOHOMEpHOCTH 6 1 1 https://m.edsoo.ru/7f413368
U3MEHYUBOCTH

14 I'enetnka gesoBeka 3 1 0.5 https://m.edsoo.ru/7f413368

15 Cenekiusi opraHu3MOB 4 1 https://m.edsoo.ru/7f413368
Bbuorexnonorusa u

16 4 1 https://m.edsoo.ru/7f413368
CUHTETHYECKAsT OMOJIOTUA

17 PesepBHoe Bpems 1 https://m.edsoo.ru/7f413368

OBIIEE KOJIMYECTBO
1 102 10 13

YACOB II0 ITPOTPAMME
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11 KITACC

KoandyecTBO 4acoB

DJIEeKTPOHHbBIE
Ne HaumenoBanue pa3uesion Kontponbusie | TIpakTaveckme (undposbie)
n/m | W TeM NPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchbl

3apoKeHUE U pa3BUTHE
JBOJIFOLIMOHHBIX

1 . 4 https://m.edsoo.ru/7f413368
MPEJICTABICHUN B
Onoornuu
MuxkposBoironug u eé

2 p H 14 1 1 https://m.edsoo.ru/7f413368
pe3yabTaThI
MakposBoionus u eé

3 p H 6 1 https://m.edsoo.ru/7f413368
pe3yNbTaThl
TIpoucxoxaeuue u

4 p g 15 1 15 https://m.cdsoo.ru/7f413368
pa3BUTHE )KU3HU Ha 3eMIIe
IIpoucxoxeHue deaoBeka

5 p A i 10 1 1 https://m.edsoo.ru/7f413368
— aHTPOTIOTeHE3
DKOJIOTHS — HayKa O
B3aUMOOTHOIIIEHUAX
OpPra’Hu3MoOB U

6 p 3 1 0.5 https://m.edsoo.ru/7f413368
HAJI0PTaHU3MEHHBIX
CHCTEM C OKpY>Karolen
cpenoit
OpraausMmel U cpeaa

7 p e 9 1 1.5 https://m.edsoo.ru/7f413368
oburanus
DKO0JIOTUs BUIOB U

8 A 9 1 0.5 https://m.edsoo.ru/7f413368

MOMYJISUNA



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368

D 0 )

9 KOJIOTHA cOOBIIECTB 12 | 0.5 https://m.edsoo.ru/7f413368
DKOJIOTHYECKUE CUCTEMBI
B _

10 mocgepa — robanbnas 6 1 https://m.edsoo.ru/7f413368
3KOCHCTEMA
q

11 CJIOBCK 1 Okpyaiomas 6 1 https://m.edsoo.ru/7f413368
cpena

12 PesepBHOE Bpems 8 https://m.edsoo.ru/7f413368

OBIIEE KOJIMYECTBO
m 102 10 6.5

YACOB I10 ITPOTPAMME
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IHOYPOYHOE IVTAHUPOBAHUE

10 KUIACC
N Koauectso 1acos 1 DnekTpoHHbIe HU(ppoBbIe | JlaTa
° ara
Tema ypoka KonrpoJsbubie | IIpakTnyeckue o0pa3oBaTe/ibHbIE U3yYeHUs
n/n Bcero U3yYeHUst
padoThI padoThI pecypcbl dakr
buonorus xak
1 KOMIIJIEKCHAs HayKa U 1 https://lesson.academy-
KaK 4acTb COBPEMEHHOI'0 content.myschool.edu.ru/06/05
oOmiecTBa
5 JKuBble cucTEMBI U UX 1 https://lesson.academy-
CBOICTBA content.myschool.edu.ru/06/05
YpoBHEBas opraHuzanus https://lesson.academy-
3 1
JKUBBIX CUCTEM content.myschool.edu.ru/06/05
Hcropus oTkpseITHA 1
4 e — 1 1 https://lesson.academy-
M ) content.myschool.edu.ru/06/05
Krnerounas reopus
MeTo1bl MONEKYISPHOM
Y KJIETOYHOW OMOJIOTHH.
[IpakTuueckas pabora
«3yueHne MeToa0B
KJICTOYHOU OMOJIOTUI https://lesson.academy-
5 1 0.5
(xpomarorpadus, content.myschool.edu.ru/06/05
anekTpodopes,
muddepeHmaIbLHOe
HEHTPU(YTrUpOBaHUE,
[TLIP)»
6 XUMHUYECKUH COCTAB 1 https://lesson.academy-
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KIJIIETKHN

content.myschool.edu.ru/06/05

MI/IHCpaJIBHBIC BCIICCTBA

https://lesson.academy-

7 KJICTK
HETIH, M content.myschool.edu.ru/06/05
Ouosoruueckas poib
OpraHuueckue BeIecTBa
KJIETKH — OEJIKH.

g JlaGoparopHas paboTa 0.5 https:/lesson.academy-
«O6Hapy>xeHHne OEITKOB ¢ ' content.myschool.edu.ru/06/05
ITOMOIIILI0 KaYECTBECHHBIX
peaKuuin»

CBoiicTBa,

9 KnaceH(uKaLIs 1 https://lesson.academy-

H content.myschool.edu.ru/06/05
GyHKIH OEIKOB

10 OpraHuyeckue BeIecTBa https://lesson.academy-
KJIETKU — YTJIEBOIBI content.myschool.edu.ru/06/05
Oprannueckue BenecTna https://lesson.academy-

11
KJICTKH — JIMIIHUIBI content.myschool.edu.ru/06/05
HyxkiienHoBbIE KUCTOTBHI.

JIHK u PHK.
JlabopaTtopHnast pabota
12 B . 0.5 https://lesson.academy-
a ) content.myschool.edu.ru/06/05
HYKJICUHOBBIX KHUCIIOT,
BBIZICIICHHBIX M3 KIIETOK
Pa3JIMYHBIX OPTaHU3MOBY
Crpoenne u QyHKIUU

13 ATO®. [Ipyrue https://lesson.academy-

HyKjeo3uaTpudocaTsl content.myschool.edu.ru/06/05

(HT®)
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CexBennpoBanue [IHK.
MeTo1pI TEHOMUKH,

https://lesson.academy-

14
TPAHCKPUIITOMHUKH, content.myschool.edu.ru/06/05
IIPOTEOMUKH

15 Meroas! CTPYKTYpHOMR https://lesson.academy-
ouosornu content.myschool.edu.ru/06/05
Turbl KIETOK.

16 ToOKADHOTHICCKASE https://lesson.academy-

pokap content.myschool.edu.ru/06/05
KJIETKa
Ctpoenue
JYKapUOTHUYECKOU
kieTku. [Ipaktuueckas https://lesson.academy-

17 0.5
pabota «M13yuyeHune content.myschool.edu.ru/06/05
CBOMCTB KJIETOYHOH
MeMOpaHbD»

18 [ToBepxHOCTHBIN anmapar https://lesson.academy-
KJIETKU content.myschool.edu.ru/06/05
OnxnomemMOpaHHbBIE
OpPraHOU/IbI KJIETKHU.

[IpakTrueckas pabota https://lesson.academy-

19 0.5
«3y4yenue nBuKEHUA content.myschool.edu.ru/06/05
LUTOILUIa3Mbl B
PaCTUTENBHBIX KIETKAX)

[TomyaBTOHOMHBIE
OPraHOU/IbI KIIETKHU:
MHUTOXOHOPHUHU, https://lesson.academy-

20 0.5
MJIACTUIBL. content.myschool.edu.ru/06/05

JlabopaTtopHnast pabota
«HccnenoBanne
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IjiasMoJim3a u
JCIIIa3sMOJIn3a B
PaCTUTCIIBbHBIX KIICTKAaX»

HememOpannsie https://lesson.academy-

21
OpPraHoOubI KJIETKU content.myschool.edu.ru/06/05
CtpoeHue u QyHKINH https://lesson.academy-

22
saapa content.myschool.edu.ru/06/05
CpaBHuTenbHas
XapaKTEPUCTUKA KIIETOK
aykapuort. JlabopaTopHas https://lesson.academy-

23 0.5
pabota «3y4eHune content.myschool.edu.ru/06/05
CTPOEHUS KJIETOK
Pa3IMYHBIX OPTaHU3MOBY
AccuMmianusa u
JUCCUMUIISILIAS — JIBE
CTOPOHBI METa0O0NIM3MA.

Turnbl oOMeHa BeecTB.

24 JlaboparopHas paboTa https://lesson.academy-
«3yyenune content.myschool.edu.ru/06/05
KaTaJTUTUYECKOMN
aKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMHIIa3bl
WJIM KaTanasbl)»
depMEHTaTUBHBIN
XapakTep peaKuuii

75 KJIETOYHOTO 0.5 https://lesson.academy-
MeTabor3ma. content.myschool.edu.ru/06/05

JlaGopaTopHnas pabota
«3yyenune
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(dbepMEeHTaTUBHOTO
pacIIerieHus! IepOKCuIa
BOJIOpPOJIA B
PaCTUTEIBHBIX U
JKUBOTHBIX KIIETKAX)

benku-akTuBaToOpsI U

https://lesson.academy-

2
0 OeNKU-UHTHOUTOPBI content.myschool.edu.ru/06/05
7 ABTOTpO(DHBIN THIT https://lesson.academy-
oOMeHa BEIeCTB content.myschool.edu.ru/06/05
78 @ https://lesson.academy-
oTocHHTes content.myschool.edu.ru/06/05
XeMOCHHTES3.
JlaGopaTopHnast pabota
29 CpaBHEHIE IDOLECCO 05 https://lesson.academy-
«t-pasfierue fpot i ) content.myschool.edu.ru/06/05
dboTocuHTE3a U
XEMOCHHTE3A)
AHa’pOoOHbBIE OPTaHU3MBI.
Bunbr 6poxeHust.
30 TlaBobaTobHas paGora https://lesson.academy-
patop p content.myschool.edu.ru/06/05
«CpaBHeHUE Mpo1EeCcCoB
OpO’KEeHUS U JBIXaHUS»
ABpOoOHbBIE OPraHU3MBI.
31 TALBL SHEDLETIUCCKOro https://lesson.academy-
MBI SHEpreTiHeckor content.myschool.edu.ru/06/05
oOmeHa
OHeprus MEMOpPaHHOTO
rpaJii€HTa MPOTOHOB. S q
ps: . y-
32 Cunre3 AT®: pabora s.ressolacacem

npoToHHOU AT®D-
CUHTA3bI

content.myschool.edu.ru/06/05
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Peaknun Mmatpu4HOro

https://lesson.academy-

33 CHUHTE3A content.myschool.edu.ru/06/05
34 Tpanckpunuus — https://lesson.academy-
MaTpuuHbli cuaTe3 PHK content.myschool.edu.ru/06/05
35 TpaHCISLS 1 o8 STALL] https://lesson.academy-
PancIIAlL content.myschool.edu.ru/06/05
Konnposanue
36 aMHUHOKUCIIOT. Poiib https://lesson.academy-
puboCcOM B OMOCHHTE3E content.myschool.edu.ru/06/05
Oeska
37 Opranuzanys reaoma y https://lesson.academy-
MPOKApUOT U DYKapUOT content.myschool.edu.ru/06/05
MonexynspHble
38 MEXaHHM3MBbI SKCIIPECCUU hitps:/ilesson.academy-
p content.myschool.edu.ru/06/05
TE€HOB Y DYKapUOT
Bupycsr —
BHEKJICTOYHBIC (POPMBI
JKU3HU U O0JIMTaTHBIC https://lesson.academy-
39 0.5
napasutsl. [IpakTuyeckas content.myschool.edu.ru/06/05
pabora «Co3znanue
MOJIEIN BUPYCa»
Bupycuble 3a00neBaHus
40 R — https://lesson.academy-
D ’ content.myschool.edu.ru/06/05
pacTeHui
41 HanoTtexHoioruu B https://lesson.academy-
OHMOJIOTHU U MEIULINHE content.myschool.edu.ru/06/05
47 JKn3HeHHBIN ITHKIT https://lesson.academy-

KIJIIECTKHN

content.myschool.edu.ru/06/05
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https://lesson.academy-

43 Marpuiiiii cnrres JIHK content.myschool.edu.ru/06/05
XPpOMOCOMBI.
JlabGopaTtopHnast pabota
44 «3ydyenune xpomocoM Ha 0.5 hitps://lesson.academy:
content.myschool.edu.ru/06/05
TOTOBBIX
MUKpOIIpenapaTax»
45 Jlenenve KIeTKu — https://lesson.academy-
MUTO3 content.myschool.edu.ru/06/05
Tumbl KJIETOK.
Kapunoxkunes n
LUTOKUHE3.
JlaboparopHas paboTa
46 «Habnronenne MuTo3a B 0.5 hitps://lesson.academy:
content.myschool.edu.ru/06/05
KJIETKaX KOHYHKA
KOpEIKa JTyka (Ha
TOTOBBIX
MUKpOIIpenaparax)»
47 Peryssimus :KU3HEHHOTO https://lesson.academy-
IIUKJIA KJIETOK content.myschool.edu.ru/06/05
43 OpranusMm Kak equHoe https://lesson.academy-
1enoe content.myschool.edu.ru/06/05
TkaHu pacTeHuil.
JlaGopaTopHnas pabota https://lesson.academy-
49 . 0.5
«W3yuenue Tkanei content.myschool.edu.ru/06/05
pacTeHun»
TkaH# >KUBOTHBIX U
50 yenoBeka. JlaboparopHas 0.5 hps://lesson.academy-

pabora «3yueHue

content.myschool.edu.ru/06/05
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TKaHEN KUBOTHBIX)

Oprasbl. Cuctemsl
opranos. JlabopaTopHas

https://lesson.academy-

o1 pabora «Msyucuue 0.5 content.myschool.edu.ru/06/05
OpPraHoOB I[BETKOBOI'O
pacTeHusD
59 OloDa Te1a OBIAIEMO https://lesson.academy-
fiopa TeJla OpraHusMos content.myschool.edu.ru/06/05
53 I S ——— https://lesson.academy-
P content.myschool.edu.ru/06/05
54 TWTAHIE ODFAHISMOR https://lesson.academy-
p content.myschool.edu.ru/06/05
IInTanue No03BOHOYHBIX
55 ’KMBOTHBIX. https://lesson.academy-
[IumeBapurenbHas content.myschool.edu.ru/06/05
cHCTeMa 4eJIOBEKa
56 il https://lesson.academy-
bIXaHHC OpraHH3MOB content.myschool.edu.ru/06/05
Jlprxanue mo3BOHOYHBIX https://lesson.academy-
57
’KMBOTHBIX M 4Y€JIOBEKA content.myschool.edu.ru/06/05
TpaHcnopT BemEeCTB y https://lesson.academy-
58
OpPraHU3MOB content.myschool.edu.ru/06/05
KpoBenocHas cucrema
59 MIO3BOHOYHBIX KUBOTHBIX L bessor e,
content.myschool.edu.ru/06/05
U 4eJI0BeKa
Brinenenue y https://lesson.academy-
60
OpPraHu3MoOB content.myschool.edu.ru/06/05
https://lesson.academy-
61 3amnmTa y OpraHu3MoB

content.myschool.edu.ru/06/05
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HNmMmmyHHas cuctema

https://lesson.academy-

62 qeIoBEKa content.myschool.edu.ru/06/05
63 Pazgpaxkxumocts u https://lesson.academy-
perynsauus y OpraHu3mMoB content.myschool.edu.ru/06/05
I'yMopansHas perynamnus
64 H};H 1(3)1( HHHai CIZCTGL:VM https://lesson.academy-
JLOKp content.myschool.edu.ru/06/05
’KUBOTHBIX U YeJIOBEKa
DopMBbI pa3MHOKEHUS https://lesson.academy-
65
OpPraHu3MOB content.myschool.edu.ru/06/05
66 [OM0BOE PAIMHOKEHILE https://lesson.academy-
p content.myschool.edu.ru/06/05
. https://lesson.academy-
M
67 cenos content.myschool.edu.ru/06/05
T"ameTorenes.
OO6pa3oBaHue U pa3BUTHE
MIOJIOBBIX KJIETOK.
JlaGopaTopHnas pabota https://lesson.academy-
68 0.5
«3y4yenue crpoenus content.myschool.edu.ru/06/05
MOJIOBBIX KJIETOK Ha
TOTOBBIX
MHKpOIpenapaTax»»
HuanuBuayaiapHOE
69 %'EHTH':}; AHI3MOR https://lesson.academy-
p P content.myschool.edu.ru/06/05
OHTOTCHE3
3akJiajika OpraHoB 1
70 T — https://lesson.academy-
POA content.myschool.edu.ru/06/05
JIUCTKOB
71 Poct u paszButne 0.5 https://lesson.academy-

KHNBOTHBIX.

content.myschool.edu.ru/06/05
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JlaGopaTtopHnast pabota
«BrIsiBIICHHE TIPU3HAKOB
CXOJICTBA 3apO/IbIIIEH
MIO3BOHOYHBIX
KUBOTHBIX)»

PasMHOkeHue u pa3Butne
pacrenuii. JlabopaTtopHas

https://lesson.academy-

72 aboTta «CTpoeHue 0.5
p p content.myschool.edu.ru/06/05
OpPraHoOB Pa3MHOKECHUS
BBICHIMX PACTEHUI»
Hctopus ctaHOBIEHUS 1
73 R — https://lesson.academy-
p content.myschool.edu.ru/06/05
HayKH
OCHOBHBIE TOHATHA U
CUMBOJIBI T€HETHUKH.
JlaGopaTtopHnast pabota https://lesson.academy-
74 0.5
«JIpo3oduna kak 00BEKT content.myschool.edu.ru/06/05
TE€HETUYECKUX
HUCCIIEJOBAHUI
3aKOHOMEPHOCTH
HACJIEIOBAaHUS
MPU3HAKOB.
MonorubpumaHoe
CKpellBaHue. https://lesson.academy-
75 P 0.5

[IpakTuyeckas pabora
"N3y4yeHue pe3yapTaToB
MOHOTHOPHUIHOTO
CKpEIBaHHS y

npo3o¢ b

content.myschool.edu.ru/06/05
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IluTonornyeckue OCHOBBI

https://lesson.academy-

76 OHOTHO oro
MOHOTHOPHAHOT content.myschool.edu.ru/06/05
CKpEIIMBaHUS
AHanu3upyroliiee
77 CKDE HBZI}{,HG Helomtoe https://lesson.academy-
pett ’ content.myschool.edu.ru/06/05
JIOMAHHPOBAHUE
Jurubpunxoe
CKpEILMBaHHUE.
[IpakTuyeckas pabora
78 «HW3ydenne pe3yiabpTaToB 0.5 hitps:lesson.academy-
y pesy ’ content.myschool.edu.ru/06/05
JTUTUOPUTHOTO
CKpEIIMBaHUS Y
JPO30(UITBDY
Ilutonoruyeckue OCHOBBI
79 N S, https://lesson.academy-
A prA content.myschool.edu.ru/06/05
CKpEIIMBaHUS
20 CuermieHHoe https://lesson.academy-
HacJIeI0BaHUE IIPU3HAKOB content.myschool.edu.ru/06/05
21 XpoMOCOMHasi TEOpUst https://lesson.academy-
HacJIeJICTBEHHOCTH content.myschool.edu.ru/06/05
22 Teeruka nosa https://lesson.academy-
content.myschool.edu.ru/06/05
%3 I'eHoTHI Kak 11eJI0CTHAS https://lesson.academy-
cucreMa content.myschool.edu.ru/06/05
['eneTnueckuii KOHTPOJIb
24 ASBHTHA DACTEHM https://lesson.academy-
p p ’ content.myschool.edu.ru/06/05
JKABOTHBIX U YEJIOBEKA
https://lesson.academy-
85 M3MeHunBOCTD

content.myschool.edu.ru/06/05



https://lesson.academy-content.myschool.edu.ru/06/05
https://lesson.academy-content.myschool.edu.ru/06/05
https://lesson.academy-content.myschool.edu.ru/06/05
https://lesson.academy-content.myschool.edu.ru/06/05
https://lesson.academy-content.myschool.edu.ru/06/05
https://lesson.academy-content.myschool.edu.ru/06/05
https://lesson.academy-content.myschool.edu.ru/06/05
https://lesson.academy-content.myschool.edu.ru/06/05
https://lesson.academy-content.myschool.edu.ru/06/05
https://lesson.academy-content.myschool.edu.ru/06/05
https://lesson.academy-content.myschool.edu.ru/06/05
https://lesson.academy-content.myschool.edu.ru/06/05
https://lesson.academy-content.myschool.edu.ru/06/05
https://lesson.academy-content.myschool.edu.ru/06/05
https://lesson.academy-content.myschool.edu.ru/06/05
https://lesson.academy-content.myschool.edu.ru/06/05
https://lesson.academy-content.myschool.edu.ru/06/05
https://lesson.academy-content.myschool.edu.ru/06/05
https://lesson.academy-content.myschool.edu.ru/06/05
https://lesson.academy-content.myschool.edu.ru/06/05

IIPU3HAKOB. Byl

W3MEHYHMBOCTHU

26 MoudukaroHHas https:/lesson.academy-
H3MEHYMBOCTD content.myschool.edu.ru/06/05
BapuanyonHsslii psa u
BapuallMOHHAsl KpUBasl.
JlaGoparopHas paboTa
«Hccnenosanue

27 3aKOHOMEPHOCTEMN ) 0.5 https://lesson.academy-
MO (PUKAITHIOHHOK content.myschool.edu.ru/06/05
M3MEHYHUBOCTH.
[Toctpoenue
BApUAIMOHHOTIO psJlia U
BapUaIMOHHOW KPUBOM»
I'enotunuueckas

28 N3MEHYHUBOCTb. https://lesson.academy-
KomOunaTuBHas content.myschool.edu.ru/06/05
M3MEHYUBOCTD
MyTranuonHnas
M3MEHUYHUBOCTD.

29 [IpakTrueckas pabota 0.5 https://lesson.academy-
«MyTaruu y 1p0o30QHsI content.myschool.edu.ru/06/05
(Ha TOTOBBIX
MUKpOTIpenaparax)»
3aKOHOMEPHOCTH

90 MYTalOHHOTO IIpolLiecca. https://lesson.academy-
ONUTeHeTHKA U content.myschool.edu.ru/06/05
SIUTCHOMHKA

91 I'enernka yenoBeka. 0.5 https://lesson.academy-



https://lesson.academy-content.myschool.edu.ru/06/05
https://lesson.academy-content.myschool.edu.ru/06/05
https://lesson.academy-content.myschool.edu.ru/06/05
https://lesson.academy-content.myschool.edu.ru/06/05
https://lesson.academy-content.myschool.edu.ru/06/05
https://lesson.academy-content.myschool.edu.ru/06/05
https://lesson.academy-content.myschool.edu.ru/06/05
https://lesson.academy-content.myschool.edu.ru/06/05
https://lesson.academy-content.myschool.edu.ru/06/05
https://lesson.academy-content.myschool.edu.ru/06/05
https://lesson.academy-content.myschool.edu.ru/06/05

[IpakTuueckas pabora
«CocTaBlieHrE U aHAIN3
POAOCIOBHOM

content.myschool.edu.ru/06/05

MeToapl MeUITMHCKOM

https://lesson.academy-

92 T€HETUKU content.myschool.edu.ru/06/05
3HaueHHe MEIUIIMHCKON
T€HETHUKH B

93 PE/IOTRPAIICHIH 1 https://lesson.academy-

content.myschool.edu.ru/06/05

JICYEHUH T'€HETUYECKHUX
3a00JIeBaHUI YelloBeKa
OCHOBHBIE TIOHSTHS
cenekuuu. JlabopatopHas

94 pabora «3yuyeHue 0.5 https:/lesson.academy-
COPTOB KYJIBbTYPHBIX content.myschool.edu.ru/06/05
pacTeHnl U OPOL
JIOMAIIHUX KUBOTHBIX)»
Metobl CEneKIIMOHHON
pabotel. JIabopaTopHas

95 pabora «M3yuenue 0.5 hutps://lesson.academy-

content.myschool.edu.ru/06/05

METOJIOB CEJIEKIUU
pacTeHui»
JIOCTHXKEHMS CeICeKIIUU

96 pacTEeHUl U KUBOTHBIX. https://lesson.academy-
[IpakTuueckas pabora content.myschool.edu.ru/06/05
«lIpuBuBKa pacTeHHi»
CoxpaHeHue, U3y4eHHE U

97 . https://lesson.academy-

TEHETUYECKUX PECYPCOB

content.myschool.edu.ru/06/05

98

buorexHosorus kax

https://lesson.academy-
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HayKa 1 OTpacib content.myschool.edu.ru/06/05
IIPOU3BOCTBA.
[TpakTuueckas pabora
«3yuenue 0ObEKTOB
OMOTEXHOIOTHID)
OcHoBHbIE HampaBICHUS
99 CHHTETHICCKO 1 https://lesson.academy-
HHTCTIHECRON content.myschool.edu.ru/06/05
OuoI0rNu
XpOMOCOMHAsI ¥ T€HHas https://lesson.academy-

100 1 1
HH)XXEHEPUL content.myschool.edu.ru/06/05

101 Menuunnckue 1 https://lesson.academy-
OMOTEXHOIOTHH content.myschool.edu.ru/06/05
Pe3epBHBIii ypOK.

102 [ToBTOpEHME, 1 https://lesson.academy-
00001IeHME, content.myschool.edu.ru/06/05
crucTemMaTu3alus 3HaHUI

OBUIEE KOJIMYECTBO
- 102 10 13

YACOB 110 ITPOTPAMME
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11 KITACC

KoanuyecTBO 4acoB

DJIEeKTPOHHbIE
Ne Hara nudposbie Aara
n/n Tema ypoka Bcero Kourpoipneie | [parrieckue u3ydeHusi | oOpa3zoBaTe/ibHbIE HByHeHin
padoThI padoTbI ¢pakr
pecypcsl

1 IBOIOUHONHAS TeOpHs . 1 https://lesson.edu.ru/catalog
HapBuna
JIBIOKyIIME CUITBI

2 3BOJIIOIHY BUIOB 110 Y. 1 https://lesson.edu.ru/catalog
HapBuny
bopn0a 3a cymecTBoBanue,

3 €CTECTBEHHbIN U 1 https://lesson.edu.ru/catalog
HCKYCCTBEHHBIH 0TOOP
dopmMupoBaHue

4 CUHTETUYECKOU TEOpUH 1 https://lesson.edu.ru/catalog
3BOJIIOLHAN
DTaIbl 3BOIOIIMOHHOTO

5 MPOLECCA: MUKPOIBOJOLUS 1 https://lesson.edu.ru/catalog
Y MaKpO3BOJIIOIIHS
[onmynsaums —

6 dJIEMEHTapHas €AUHULA 1 https://lesson.edu.ru/catalog
IBOJIIOLIUU
3aKOH T€HETUYECKOTO
paBHoBecus [x. Xapau, B.

7 Baiin6epra. JlabopaTopHas 1 0.5 https:/lesson.edu.ru/catalog
pabora «BrlsiBieHne
U3MEHYUBOCTH y 0CO0eH
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OJJHOI'O BHUIa»

DneMeHTapHbIe GaKTOPbI
IBOJIIOLIUU

https://lesson.edu.ru/catalog

DddekT ocHoBaTesI.
D¢ dekT OyTHUTOUHOTO
TOPJIBIIITKA

https://lesson.edu.ru/catalog

10

Murpauuu. M3onsumun
HOMYJISLAN:
reorpaduyeckas,
OuoJoruyecKkas

https://lesson.edu.ru/catalog

11

EcrecTBennsbIit oT00p —
HaIpapJsomui HakTop
IBOJIIOLIMH

https://lesson.edu.ru/catalog

12

[TonoBoit oT6OP

https://lesson.edu.ru/catalog

13

[Tpucnoco61eHHOCTh
OpPraHU3MOB KakK pe3yJibTaT
MHUKPO3BOIIOIHH.
JlaGopartopHas paboTa
«M3yuenue apomopho30B u
MIM0AJAITAlNI y paCTeHUI
Y JKUBOTHBIX)

0.5

https://lesson.edu.ru/catalog

14

[Tpumeps! npucnocobieHui
y OpPraHu3MOB:
MOp(OJIOTHUECKHE,
¢du3nonornuecKue,
OHMOXMMUYECKHUE,
MOBE/IEHYECKUE.
JlaGopaTopHnas pabota
«IIpucnocobnenus

0.5

https://lesson.edu.ru/catalog
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OpTraHHU3MOB U UX
OTHOCUTCIIbHAs
HeHeCOO6paSHOCTB»

Bupn, ero xpurepuu u
cTpykTypa. JlabopaTopHas

15 pabota «CpaBHEHHE BUIOB 0.5 https://lesson.edu.ru/catalog
10 MOP(HOIOTHIECKOMY
KPUTEPUIO»

16 Crpykrypa Buaa https:/lesson.edu.ru/catalog
BunoobpazoBanue kak

17 https://lesson.edu.ru/catalog
pe3yabTaT MUKPOIBOJIOLIMHI
CBS3b MUKPODBOIIOIINA 1

18 P https://lesson.edu.ru/catalog
SMUIEMUOIOTUH
MaxkposBoitonus.
ITazeoHTONOrNMYECKHE

19 https://lesson.edu.ru/catalog
METO/Ibl U3YUYCHUS
3BOJIIOINHA
buoreorpaduueckue

20 METO/Ibl U3YUYEHUS https://lesson.edu.ru/catalog
SBOJIIOIIAHT
DOMOpHOJIOTHYECKUE U
CpPaBHUTENLHO-

21 p https://lesson.edu.ru/catalog
MOP(}HOIOTHUECKHE METOIbI
W3YUYEHUS HBOJIIOIUU
MonekynspHo-
TreHeTHYECKHE,

22 https://lesson.edu.ru/catalog

OMOXUMHUYECKHUE U
MAaTEMATHYCCKUEC MCTOAbI
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HN3YUCHUA DBOJIOLUA

OO111e 3aKOHOMEPHOCTH

23 https://lesson.edu.ru/catalog
SBOJIIOIIAHT
AnanTuBHas paguanus.

24 HepaBHOMEpHOCTH TEMIIOB https://lesson.edu.ru/catalog
3BOJTIOIHUHU
HayuHble runoressl

25 MIPOUCXOXKIECHUSA )XU3HU Ha https://lesson.edu.ru/catalog
3emite

OHAy4YHEIE IIPEICTABICHUS

26 Hlouay p https://lesson.edu.ru/catalo
0 3apOXKICHUH KUZHU
OCHOBHBI€E ATAIIbI

27 . https://lesson.edu.ru/catalog
HEOPraHWYECKON IBOJIOLUU
['unoressl 3apoxaeHus

28 https://lesson.edu.ru/catalog
JKU3HU
Ucrtopus 3emiid 1 MeTObI
€€ U3y4CHUs.
JIaGopaTopHas paboTta

29 patop p 0.5 https://lesson.edu.ru/catalog
«/3yueHne u onucaHue
HMCKOITIaeMBIX OCTAaTKOB
JIPEBHUX OPraHU3MOBY»
HauanbHubie 3Tamst

30 . https://lesson.edu.ru/catalog
OpPTaHUYECKON IBOJTFOIIUN

31 OBOIIOLUSA DYKApUOT https://lesson.edu.ru/catalog
OCHOBHBIE dTaIIbI
JBOJTIONNHN PACTUTEIHHOTO

32 P 0.5 https://lesson.edu.ru/catalog

mupa. [IpakTrueckas
pabota «M3yuenue
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0COOEHHOCTEHN CTPOCHUS
pacTeHHi pa3HBIX OTACIOBY

OCHOBHBIE 3TAIIbI

33 ABOJIIOIUHN KUBOTHOTO https://lesson.edu.ru/catalog
Mupa
DBOJIOLNS KUBOTHBIX.
[IpakTuueckas pabora

34 «3yuenue 0coOCHHOCTEH 0.5 https://lesson.edu.ru/catalog
CTPOEHHUSI TO3BOHOYHBIX
YKUBOTHBIX)

35 PassuTHe xushu Ha Seme https://lesson.edu.ru/catalog
0 3paM U NeproJiaM
MaccoBbi€ BEIMUpPaHHS —

36 AKOJIOTUYECKUE KPU3UCHI https://lesson.edu.ru/catalog
MPOIIIIOTO
CoBpeMeHHBIN

37 3KOJIOTUYECKUI KPU3HUC, ETO https://lesson.edu.ru/catalog
0COOEHHOCTH

38 CoBpemernas cHeTema https://lesson.edu.ru/catalog
OpPraHUYECKOTO MPOIILIOTO
OcHOBHBIE

39 CUCTEMAaTUYECKHUE IPYIIIIbI https://lesson.edu.ru/catalog
OpraHU3MOB
AHTpONOJIOTHSI — HayKa O

40 https://lesson.edu.ru/catalog
YeJI0BeKe

41 Passurhe npeAcTaBeHuii o https://lesson.edu.ru/catalog
MPOUCXOXKICHUH YEJIOBEKA

42 Mecto yenoBeka B CUCTEME 0.5 https://lesson.edu.ru/catalog
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OpPTraHUYECKOT0 MHPA.
JlaGopaTopHnast pabota
«3ydyeHune ocobeHHOCTEH
CTPOCHHS CKelleTa
YeN0BEeKa, CBA3aHHBIX C
PSIMOXOXKIACHUEM)

JBroKy1ne cuiibl

43 https://lesson.edu.ru/catalog
AHTPOIOTeHE3a
CooTHolIeHne
OMOJIOTMYECKUX U

44 https://lesson.edu.ru/catalog
COLIMAJIbHBIX (PaKTOPOB B
AHTPONIOTEHE3E
OCHOBHBIE CTaIUU

45 https://lesson.edu.ru/catalog
aHTPOIIOTeHE3a
ITaseoreneTuka n

46 https://lesson.edu.ru/catalog
aJIEOT€EHOMUKA
DBOJIIOUST COBPEMEHHOTO

47 p https://lesson.edu.ru/catalog
qeJI0BEKA
Yenoseueckue pachl.
ITpaxTrueckas padbora

48 P P 0.5 https://lesson.edu.ru/catalog
«3ydeHune 3K0JI0rn4ecKux
ajanTanuil 4eJI0BEKa»
MexnucuuIuinHapHbIie

49 p https://lesson.edu.ru/catalog
METO/Ibl aHTPOIIOJIOTUHU
3apokIeHue U pa3BUTHE

50 p p https://lesson.edu.ru/catalog
JKOJIOTUU
MeTtoabl 3K0JIOTHH.

51 0.5 https://lesson.edu.ru/catalog

JlaGopaTtopHnast pabota
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«3yyenune meTo10B
3KOJIOTHIECKUX
HUCCIIETOBAHUN

52

3HaYEeHNUE IKOJIOTUIECKAX
3HAHUI QJIS YeIIOBEKA

https://lesson.edu.ru/catalog

53

Okonorndyeckue GakTopsl

https://lesson.edu.ru/catalog

54

AOuoTtndeckue (HaKTopsl.
CBeT Kak 3K0JIOTUYECKU I
dakrtop. JlaboparopHas
pabota «BrisiBieHHe
MPUCTIOCOOTICHHIA
OpPTaHU3MOB K BIIHSTHUIO
CBETa»

0.5

https://lesson.edu.ru/catalog

55

AbuoTtndeckue (HaKTopsbl.
Temnepatypa kKak
9KOJIOTUYECKUH (aKTop.
JlaGopatopHas paboTa
«BbIsABIEHUE
MPHUCIIOCOOTICHHIA
OPTraHU3MOB K BITUSTHHIO
TEMIIepaTypbI»

0.5

https://lesson.edu.ru/catalog

56

AbuoTtnueckue (GpakTopsl.
BnaxnocTs kak
IKOJIOTHYECKUH (aKTOpP.
JlaGopaTtopHnast pabota
«AHaTOMHYECKHE
0COOEHHOCTH PAaCTCHHH U3
pa3HBIX MECT OOUTAHUS»

0.5

https://lesson.edu.ru/catalog

57

Cpenpl oouTanus

https://lesson.edu.ru/catalog
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OpraHU3MOB

58 buonornueckue puTMsl https://lesson.edu.ru/catalog
Kusaennrle popMbl

59 Gop https://lesson.edu.ru/catalog
OpraHU3MOB

60 buotnueckue GaxTopsr https://lesson.edu.ru/catalog
3HaueHne OMOTHUYECKUX
B3aMOJIEUCTBUN I

61 CyILIECTBOBaHUSA https://lesson.edu.ru/catalog
OpraHU3MOB B CpeJie
oOuTanus
DKOJIOTHYECKUE

62 XapaKTePUCTUKHU https://lesson.edu.ru/catalog
MO JISIITAH
OCHOBHBIE ITOKa3aTEIN
IIOITYJISILIUN: YUCIIEHHOCTD

63 y ’ https://lesson.edu.ru/catalog
MJIOTHOCTh, BO3pAcTHAs U
MOJIOBAs CTPYKTYpa
OCHOBHBIE [TOKa3aTeIN
MIOIYJISIIIUA: POKIAEMOCTE

64 y p ’ https://lesson.edu.ru/catalog
MPUPOCT, TEMI POCTA,
CMEPTHOCTh, MUTPAITUN
DKOJIOTHYECKAsI CTPYKTYypa

65 PYKTYP https://lesson.edu.ru/catalog
MOMYJISIIUA

WHAMUKA [OIYIISINN U €6

66 A y https://lesson.edu.ru/catalog
perynsuus
Kpussie pocta

67 YUCIICHHOCTH MOMYJISIUH. https://lesson.edu.ru/catalog

KpI/IBLIe BBDKHWBAaHUA
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DKOoJOrnyecKas HHUIlla BUIA.

JlaGopaTopHnast pabota

68 0.5 https://lesson.edu.ru/catalog
«IIpucnocobiienus cemsiH
PacTEeHUI K pacCeICHUIO»
Bun kak cucrema

69 A . https://lesson.edu.ru/catalog
MOy JISIIHA
3aKOHOMEPHOCTH

70 MOBEICHUS 1 MUTPALIMi https://lesson.edu.ru/catalog
SKUBOTHBIX
Co00111eCcTBO OPraHu3MOB

71 B p https://lesson.edu.ru/catalog
— OHOILIEHO03
DKOCHCTEMA KaK OTKpbITas

72 P https://lesson.edu.ru/catalog
cucTeMa
Kpyrosoport BemiecTs 1

73 IOTOK DHEPTHUU B https://lesson.edu.ru/catalog
9KOCHCTEME
OcCHOBHBIE TTOKa3aTeEIN

74 https://lesson.edu.ru/catalog
3KOCHUCTEMBI

75 DKOJIOTHYECKUEe MUPAMUIBI https://lesson.edu.ru/catalog
H3menenus cooduiecTs —

76 = https://lesson.edu.ru/catalog
CyKLIECCUU
[IpupoaHbie S5KOCUCTEMBI.
DKOCHUCTEMEI 03€pP U PEK.

77 P . P https://lesson.edu.ru/catalog
DKocucTEMBI MOpEN U
OKEaHOB
[IpupoaHbie 5KOCUCTEMBI.

78 DKOCUCTEMBI TYHJIP, JIECOB, https://lesson.edu.ru/catalog

CTGHGIZ, ITYCTBhIHb
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AHTpOIIOTeHHBIE

79 https://lesson.edu.ru/catalog
3KOCHUCTEMBI
YpboakocucTeMBI.
IIpaxTnueckas padbora

80 P P 0.5 https://lesson.edu.ru/catalog
«3y4yenue u onucanue
ypOOIKOCUCTEMBI»
3aKOHOMEPHOCTH

OPMUPOBAHUS OCHOBHBIX

81 Gopmup . . https://lesson.edu.ru/catalog
B3aUMOIEHCTBUH
OpPTaHU3MOB B IKOCUCTEMAX
Mexanu3mbl Bo34eiicTBUA
3arpsi3HEHUN pa3HbIX TUIIOB
Ha CyOOpraHM3MEHHOM

82 yoop ’ https://lesson.edu.ru/catalog
OpTraHU3MEHHOM,
MOIYJISIITIOHHOM H
9KOCUCTEMHOM YPOBHSIX
buocpepa —

83 oOmienaneTapHas https://lesson.edu.ru/catalog
o0oJrouka 3emMitu
Yuenue B. U. Bepnajackoro

84 https://lesson.edu.ru/catalog
o Ouocdepe
3aKOHOMEPHOCTH

85 https://lesson.edu.ru/catalog
CyIIeCTBOBaHUS OMOChEphI
KpyroBopoTs! BellecTB u

86 Py p https://lesson.edu.ru/catalog
OHOreOXUMHUYECKHUE IIUKIIEI
30HaITBLHOCTH OMOC(EPHI.

87 https://lesson.edu.ru/catalog
OcHOBHBIE OMOMBI CYIIN

88 YceroitunBocTh 6uochepsl https://lesson.edu.ru/catalog
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DKOJOTUYECKHE KPU3HUCHI

89 B a— https://lesson.edu.ru/catalog

90 ]gng;i;;]me AeoBeKa Ha https://lesson.edu.ru/catalog
AHTpPONOTreHHOE

91 BOSICHCTBIE Ija . https://lesson.edu.ru/catalog
pPaCTUTENbHBIN U )KUBOTHBIH
MUD

92 OxpaHa npuposl https://lesson.edu.ru/catalog
OcCHOBHBIE IPUHLIUIIBI

93 YCTOMYHUBOTO Pa3BUTHS https://lesson.edu.ru/catalog
YeJI0BEUECTBA U MPUPOJIBI
PanuonansHOE
MPUPOONOIB30BAHUE U

94 COXpaHEHUE https:/lesson.edu.ru/catalog
OMOJIOTHYECKOTO
pazHooOpa3us 3emin
O06o0meHue 1Mo Teme

95 «MuxkposBosronus u e€ https://lesson.edu.ru/catalog
pe3yabTaThD»
O0001IEeHME 110 TEME

96 «MakpoaBoironus 1 eé€ https://lesson.edu.ru/catalog
pe3yNbTaThDy
O00011eHe 110 TEME

97 «ITpoucxoxenne u https://lesson.edu.ru/catalog
pa3BUTHE KU3HU Ha 3eMIIC»

98 Oobmerme 1o Teme https://lesson.edu.ru/catalog

«IIponcxoxaeHne yenoBeka
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— aHTPOIIOTCHE3

O060061IeHue o Teme
«IKOJIOTUS — HAyKa O

99 1 https://lesson.edu.ru/catalog
B3aMMOOTHOIIIEHUSIX
OpPTraHU3MOB)
O06o0meHue Mo Teme

100 «Opranusmel U cpena 1 https://lesson.edu.ru/catalog
oOUTaHUS
O00011eHME 110 TEME

101 «DKOJIOTHS BUIOB U 1 https://lesson.edu.ru/catalog
MOIYJILIAM
O06o06meHne 1o TeMe

102 «buocdepa — rimodanpHas 1 https://lesson.edu.ru/catalog
9KOCHUCTEMAY

OBIIEE KOJIMYECTBO YACOB 102 10 75

[10 [IPOT'PAMME
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus, 10 knacc/ Ilaceunuxk B.B., Kamenckuit A.A., Py6rioB A.M. u
apyrue; mnon pepakmueit [laceunmka B.B., AxuumonepHoe 0011ecTBO
«3paTenbCcTBO «IIpocsemenue»
» buonorus, 11 knacc/ Ilaceunuk B.B., Kamenckuit A.A., Pyomior A.M. u
npyrue; mon penakuumeit Ilaceunuka B.B., AxmnuonepHoe 006IIeCTBO

«M3parenscTBO «IIpocBenienne»

METOINYECKHUE MATEPHUAJIBI U YYUTEJIA

buonorus (yrnyOnenusiil ypoBens) : Peanuzanus tpedoBannii ®I'OC
CpEIHEro 00I1IEero

oOpa3oBaHusl : MeToandyeckoe rnocodue ans yuutens / [JILA. Ilapurytuna, A.B.
OBYMHHHKOB,

O.B. Komsicaukos, C.M. I'nmarones]; nox pen. JI.A. Ilapurytunoid. — M.:
OI'bHY «MHCTHTYT

CTpaTeruu pa3BUTUs 00pazoBaHus», 2023. — 154 c.: ui.

ISBN 978-5-6049296-4-3

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

https://lesson.edu.ru/catalog



