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MNOACHUTEJIbBHASA 3AIINCKA

Pabouast mporpamma 1o OMOJIOTMM Ha YPOBEHb CpPEJHEro OOIIero oOpa3oBaHUs s
oOyuatomuxcs 10-11-x  kmaccoB MAOY IlepeBanosckoit COII pa3paborana B
COOTBETCTBHUH C TPEOOBAHUSAMU:

- @egepanpHOro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit

denepanun»;

- mpukaza MunoOpHayku oT 17.05.2012 Ne 413 «O06 yrtBepxkaeHun (eaepaabHOTO
TOCy/IapCTBEHHOTO 00pa30BaTENIBHOTO CTaHJApTa CpeIHEro oO0Iiero oodpazoBaHus» (C
U3MEHEHUSIMU, BHECEHHBIMU Npuka3zoM Munrmpocsenienus ot 12.08.2022 Ne 732);

- mpukaza Munnpocsemenust ot 18.05.2023 Ne 371 «O06 yrBepxkieHuu ¢eaepanbHON
00pa30BaTeNbHON MPOrpaMMBbl CPEHETO 00IIEero 00pa3oBaHUNY;

npukaza Munnpocsenienust ot 22.03.2021 Ne 115 «O6 yrBepxaenuu Ilopsiaka
OpraHM3allMM M OCYUIECTBICHHS O00pa30BaTENbHOM JAESATEIbHOCTH IO OCHOBHBIM
o011eo0pa3oBaTeabHbIM IIpOrpaMMaM — 00pa30BaTENIbHBIM IpOrpaMMaM HayalbHOI'O
00111er0, OCHOBHOT'O OOIIIETO M CPETHEr0 00I1Iero 00pa3oBaHUs Y,

CII 2.4.3648-20 «CaHuTapHO-3MUAEMHOJIOTHYECKHE TPeOOBaHUS K OpPraHU3ALMIM
BOCIIUTAHUSI U 00YYEHUSI, OTIIbIXa U O3JIOPOBJICHUS JETEH U MOJIOACKN», YTBEPKIECHHBIX
MMOCTAHOBJIEHUEM TJIAaBHOTO CAaHUTApHOTO Bpaya oT 28.09.2020 Ne 28;

- CanlluH 1.2.3685-21 «I'uruennyeckrue HOPMAaTHBBI U TPEOOBaHUS K OOECHEUYEHHIO
Ooe3zonacHocTH M (Wiau) O€3BPEAHOCTH [JIsl 4YeloBeKa (DaKTOPOB Cpenbl OOUTAHUS,
YTBEPKIAEHHBIX TOCTAHOBJIEHUEM IJIaBHOTO caHUTAapHOTO Bpaya ot 28.01.2021 Ne 2;

KOHIICTIIIUUA pa3BUTHsl Teorpadudeckoro obpazoanus B Poccuiickoit deneparum,
YTBEPXKIAECHHOM perieHneM koiuierun Munnpocsemienus ot 24.12.2018;

* KOHLIETILIMU 3KOJIOTUYECKOT0 00pa30BaHus B CUCTEME 0011ero oOpa3oBaHus;

* yueOHOTO MJIaHa CpeHero ooOiero o0pa3zoBaHus, YTBEPKIECHHOTO npukazoM MAOY
ITepeBanoBckoit COII ot 29.08.2025 r. Ne 213-O/1;

- moJioxkenust o padoueit mporpamme MAOY IlepeBanoBckoii COIL;

‘@enepanbHON pabouel mporpaMmsl 1o yueOHOMY MpeaAMETY «bruonorusy.

Pabouas IIporpaMMa OpHUEHTHPOBAaHA Ha IE€JIE€BBIC MIPUOPUTETHI, cHhOpMyIUPOBAHHBIE
B (enepanbHOi pabouell mporpaMme BOCIUTaHHUS W B paboueil mporpamme Bocnutanus MAOY
[epesanosckoit  COILIIpu pa3palboTKe MIPOTPaMMBbI o Oouosioruu
TEOPETUYECKYIO OCHOBY JUIA OMNpEACICHHs TMOAXOAOB K  (OPMHPOBAHUIO
coliepKaHusl y4eOHOro mpeaMera
«buonorus» COCTaBWJIN: KOHLENTYyaJIbHbIE MOJIOKEHUS dIr'ocC COO
0 B3aMMOOOYCIIOBJICHHOCTH I1IeJIeH, CoJIepKaHus, Pe3yIbTaTOB O0Oy4YeHUsI U TpeOOBaHUI
K YPOBHIO TMOJIOTOBKHM BBIMYCKHUKOB, TOJIOXKEHUS 00 OOIIMX IEIsAX M MNPUHIUIAX,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPEHEro O0IIero o0pa3oBaHMUsI
B Poccuiickoit deaeparuu, a Takxke MOJIOKEHUS O crenuduke OMOJIOTHH, €€ 3HaYCHUH
B MO3HAHUM KUBOU MIPUPOJIBI U 00ECTICUECHUH CYIIIECTBOBAHUSI YEJIOBEYECKOTO OOIIIECTRA.
CoryiacHO Ha3BaHHBIM TIOJIOKEHHSIM OTPEJEICHBl OCHOBHBIE (DYHKIIUU MPOTPAMMBI
10 OMOJIOTHH U €€ CTPYKTYpa.



[IporpamMMa mo OHONIOTHMH JAeT MPEICTaBICHHE O IENAX, 00 0Omel crpareruu
oOydeHUs, BOCIIUTAHUSA U PA3BUTHSA OOYYAIOIIMXCS CPEICTBAMHU y4eOHOTO IMpeaMeTa
«buonorusy, ompenenser o0sg3aTeNbHOE MPEAMETHOE COJICpXKAHHUE, €ro CTPYKTYpY,
pacmpesiesieHue 1o pa3zesiaM U TeMaM, PEKOMEHTyeMYI0 TIOCIe0BaTEeIbHOCTh U3yUEHUS
y4eOHOro MaTepuala ¢ y9eTOM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, JIOTHKH
00pa3oBaTEIBLHOIO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yYarOmnXCs.

B mporpamme 1o OHOJIOTHH Tak)Ke yUWUTHIBAIOTCS TPEOOBaHHS K IUIAHUPYEMBIM
JUYHOCTHBIM,  METANpEeIMETHBIM ¥  MPEAMETHBIM  pe3yjibTaTaM  OOydeHUs

B (popMUpOBaHMU OCHOBHBIX BHUJIOB Y4€OHO-TIO3HABATEIHLHON IEATEIBLHOCTH/YUEOHBIX
JACHCTBHIM 00YyJarOMIMXCs IO OCBOCHHUIO COJIEP KaHUs OMOJIOTHIECKOT0 00pa30oBaHusl.

B mporpamme mo Owmonormm (10—11 kimaccel, 0a30BBIH ypOBEHB) peaM30BaH
OPUHIIMI TPEEMCTBEHHOCTH B UW3Y4YEHUM Ouosioruu, Olarojaps uYeMy B HeH
MIPOCMATPUBACTCS HAIPABICHHOCTh HAa Pa3BUTHE 3HAHUMN, CBSI3aHHBIX ¢ (DOPMHUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUSA, IIEHHOCTHBIX OpHUEHTAIlUi  JMYHOCTH,
AKOJIOTHYCCKOTO MBINIJICHHUS, TIPEICTABIICHUN O 3JJ0OPOBOM 00pa3e KU3HU U OCPEIKHBIM
OTHOIIIEHHEM K OKpyKawmeld npupoaHor cpene. [losromy Hapsgy ¢ u3ydeHHEM
0011eOMOIOTUYECKUX TEOPHH, a TaKKe 3HAHUU O CTPOCHHUM >KHBBIX CHCTEM Pa3HOTO
paHra W CYIIHOCTH OCHOBHBIX IIPOTEKAIOMIMX B HHUX TIPOIECCOB B TIPOrpaMMe
10 OMOJIOTUH Y/IeJICHO BHUMAHUE UCTIOJIb30BaHUIO MOTYYE€HHBIX 3HAHUM B IIOBCEIHEBHOU
KU3HU TSI PEIICHUS PUKIIATHBIX 33/1a4, B TOM YuCJe: MPOGUIaKTUKN HACIEICTBEHHBIX
3a00JIeBaHUN YEIOBEKa, MEAMKO-TEHETHYECKOTO KOHCYJIbTUPOBAHUSA, OOOCHOBAHUS
HKOJIOTMYECKH I1€JIeCO00pa3sHOro IMOBEACHHUS B OKpYXKalolleil NpupoAHON cpene,
AHAJIN3a  BJIMSHUS ~ XO3AMCTBEHHOM  JEATCIBHOCTH  YEJIOBEKA Ha  COCTOSIHUE
MPUPOIHBIX M HWCKYCCTBEHHBIX JKOCHCTEM. YCWICHHEC BHUMAHHS K TPHUKIAQTHON
HaIPaBJICHHOCTH yueOHOTro mpeaMera «buosorus» MpOIUKTOBAHO HEOOXOIMMOCTHIO
oOecrieueHrsT YCIIOBUU Ui PEIICHUS OJHONW W3 aKTyallbHBIX 3a/lad IIKOJHHOTO
Ononornyeckoro 00pa3oBaHus, KOTOpas mpeanoiaraet GopMUPOBaHKUE Y 00yUaIOIIUXCS
CIIOCOOHOCTH ~ aJanTUPOBAThCA K HW3MCHEHHSIM JUHAMHYHO  Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHpA.

[Iporpamma 1m0 OWMONOTHU SIBISIETCS OPUEHTHPOM [JISi COCTaBJICHUS pabOUMX
MporpamMM, aBTOPBI KOTOPHIX MOTYT MPEIJIOKHTh CBOWM BapHaHT IOCJIEIOBATEILHOCTH
M3YYEHUSI M CTPYKTYphl Y4eOHOrOo MaTepuayiia, CBOE BHJCHHE MyTel (hopmMupoBaHUs
y oOyuatomuxcsi 10—11 xjmaccoB mpeaMeTHBIX 3HAHWN, YMEHHUM U CIOCOOOB y4eOHOU
NEATETPHOCTH, a TaK)Ke€ METOJMYECKHX PeIICHWH 3amad BOCIUTAHWUS W Pa3BUTHS
cpenctBamu yuebHoro npeameta «buomorusy.

buonorust Ha ypoBHE cpemaHero o0Iero oopa3oBaHUs 3aHUMAET BaXXHOE MECTO.
OHn oGecnieunBaet GpopmMupoBaHUe Yy 00yUaOIIUXCsl MPEACTABICHUIN O HAYyYHOH KapTUHE
MHpa, pacmmpser U 0000ImaeT 3HAHUS O JKUBOW MPHUPOJE, €€ OTIMYUTEIIHbHBIX
NpU3HAKaX — YPOBHEBOW OpraHU3aIllMU U DBOJIOIUH, CO3/1aeT YCIOBHUS JUJIs: MO3HAHUS
3aKOHOB >KHBOUW TpUpObI, HOpMUPOBaHUS (YHKIIMOHATHHOW TPaMOTHOCTH, HABBHIKOB
3I0pPOBOTO M 0€30IMacHOro o0pasa >KU3HHU, IKOJIOTUYECKOTO MBIIUICHHS, [IEHHOCTHOTO
OTHOLIEHUS K )KUBOW IPUPOJE U YETOBEKY.



bonbmioe 3HaueHne OMOJOTHS HMMEET TaKXkKe I PELICHUS BOCIUTATENbHBIX
M Pa3BUBAIOIIMX 3a[a4 CPEAHEro 00IIero oopa3oBaHus, COIMATN3AINH 00yYarOIINXCSL.
Nzydenne Ouonornu obecrieunBaeT yCIOBUs sl (GOPMUPOBAHUS MHTEIUICKTYaIbHBIX,
KOMMYHHUKAIIHOHHBIX W HWH(POPMALMOHHBIX HAaBBIKOB, O3CTETHUYECKOW KYJIBTYpHI,
CIOCOOCTBYET HMHTErpanuy OHOJOTUYECKHX 3HAHWW C TPEACTABICHUSMHU M3 JIPYTHX
y4eOHBIX TMPEAMETOB, B YAaCTHOCTHU, (PHU3UKU, XUMUU U reorpaduu. HaszBanubie
MOJIOKEHUSI O MpeAHAa3HAYeHUH y4eOHOro mpeamera «bHONOrHs» COCTaBUIM OCHOBY

JUISL  OTIpENeIeHUs] TOAXOJ0B K OTOOPY M CTPYKTYPUPOBAHHMIO €r0 COJEp KaHMs,
IPEICTaBIIEHHOTO B IIpOrpaMMe Mo OUOJIOTHH.

Ot16op conepxanus ydyeOHOro npeamera «buonorus» Ha 0a30BOM YpOBHE
OCYUIECTBJIEH C MO3ULUHI KyJIbTYpOCOOOPA3HOr0O MOJX0J1a, B COOTBETCTBUU C KOTOPBIM
oOyyJaronuecsi AOJKHbI OCBOMTH 3HAHMS M YMEHHUS, 3HAUUMble Uil (POPMUPOBAHUS
oO1Iel KyJlbTyphl, ONpPEAEIAIONINE MOBEICHUE YEIOBEKAa B OKPYKAIOLIEH MPUPOJAHOU
cpene, BOCTPEOOBaHHBIE B IOBCEIHEBHOW JKM3HU M MPAKTUYECKON JEATEIBbHOCTH.
Ocoboe MecTo B 3TO CUCTEME 3HaHW 3aHUMAIOT AJIEMEHTBI COAEpPKaHUs, KOTOPbIE
CIIy’KaT OCHOBOH Juisi (pOpMUPOBaHUS MPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTUHE MHpPAa U LEHHOCTHBIX OPHEHTALMSAX JUYHOCTH, CIIOCOOCTBYIOIIMX
ryMaHH3aluu OMOJIOTUYECKOr0 00pa30BaHMUsl.

CTpyKTypHUpOBaHUE COAEpPKaHUA Y4EOHOr0 MaTepralia B IporpaMme o OMOoJ0oruu
OCYUIECTBJIEHO C YYETOM HPHOPUTETHOTO 3HAYEHHSI 3HAHMK 00 OTIMYUTEIbHBIX
OCOOEHHOCTSIX >KMBOM TMPHUPOJBI, O €€ YPOBHEBOW OpraHU3allid M SBOJIOLHUU.
B cooTrBercTBHM € 3TUM B CTPYKType yueOHOro mnpenmera «buonorus» BbIAEIEHbI
CIEAYIOIIME CoJepKaTelbHble JUHUU: «buonorus Kak Hayka. MeToJbl HAy4YHOIO
no3Hanus», «Kierka kak Ouosoruyeckas cuctemay, «OpranusMm Kak OuoJIorHuYecKas
cucrema», «Cucrtema W MHOrooOpasue OpPraHM4ecKoro Mupa», «IBOJIOIUS KUBOM
OPUPOABD», « IKOCUCTEMBI U MIPUCYIIAE UM 3aKOHOMEPHOCTHY.

Lenb u3yyenus yuebnoro npeamera «buonorus» Ha 6a30BOM ypoBHE — OBIJIaJICHUE
OOyYaroNIMMUCS 3HAHUSMHU O CTPYKTYPHO-(DYHKITMOHAJILHOW OpraHu3aliui IKUBBIX
CUCTEM PAa3HOIO0 paHra W MpUOOpPETEeHHE YMEHUN HCIONb30BaTh ATH 3HAHUSA
JUISE TPAaMOTHBIX JCHCTBUHA B OTHOIICHHMH OOBEKTOB >KMBOW MPUPOJLI M PEIICHUS
Pa3TUYHBIX KU3HEHHBIX MTPOOJIEM.

Hoctuxenue 11 (S 0% U3Yy4YEeHUs y4eOHOTO npeamera «buonorus»
Ha 6a30BOM ypOBHE 00€CIIeUMBACTCS PEIICHUEM CIIEIYIOIINX 3aau:

OCBOCHHE 00YyYarOUUMUCS CUCTEMbI 3HAHUNA O OMOJOTUYECKUX TEOPUSIX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX,  THUMNOTe3aX, MpaBWiaX,  CIyXalluX  OCHOBOMU
7Tt GOPMHUPOBAHUS TPECTABICHUI O €CTECTBEHHO-HAYYHOW KapTHUHE MUPA, O METOIaxX
HAy4YHOTO MO3HAHUS, CTPOEHUH, MHOTOOOPa31H U OCOOEHHOCTSX KUBBIX CUCTEM PAa3HOTO
YPOBHSI OpraHu3allud, BbIJAIOIINXCS OTKPBITUSAX U COBPEMEHHBIX MCCIEAOBAHUAX
B OMOJIOTHY;

dbopmupoBaHre y  0OydYaromuxcsi  TMO3HABATENbHBIX, HMHTEIJICKTYyaIbHBIX
Y TBOPUYECKUX CIIOCOOHOCTEH B MPOIIECCE aHAM3a TaHHBIX O MyTSIX pa3BUTHA B OMOJIOTUU
Hay4HbIX B3IJISJ0B, M€ U MOAXOJOB K M3YyYEHHIO >KMBBIX CHCTEM Pa3HOIO YPOBHS
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OpraHu3aIuy;
CTaHOBJICHHE y 00yYaroumxcs o0Ien KyabTypsl, PyHKIIMOHAIBHON IPaMOTHOCTH,
pa3BUTHE yMEHHUH OOBACHATH W OICHMBATH SIBICHUSA OKPYXAIOUIETO MHpa KUBOU
MIPUPOJIbI HA OCHOBAHWH 3HAHUU M OMBITA, OTYYEHHBIX MPU U3yUYEHUU OUOJIOTHH;
dopMupoBaHne |y OOy4arOmIMXCSi yMEHMM  WJUTIOCTPUPOBATH  3HAYCHUE
OMOJOTHMYECKUX 3HAHWM B MPAKTUYECKOW JEATEIBHOCTH YEJIOBEKa, pa3BUTHUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEXKJICHHOCTH B BO3MOXXHOCTH TIO3HAHMUS YEJIIOBEKOM IKHUBOMU
IIPUPO/IbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIEHUSI K HEM, COOJIIOACHUS AITHIECKUX HOPM
MIPU MIPOBEJCHNUU OMOJIOTUYECKUX UCCIIEI0BaHUM;

OCO3HAHME IICHHOCTH OWOJOTHYECKUX 3HAHUW JJI TIOBBIIIEHUS  YPOBHS
AKOJIOTHYCCKOHN KYJIBTYPHI, 11 POPMUPOBAHUS HAYIHOTO MUPOBO33PCHHUS,

IPUMEHEHHE TIPUOOPETCHHBIX 3HAHUW W yMEHHM B TOBCEIHEBHOM JKM3HU
JUTSI OTICHKH TIOCTICJICTBUN CBOCH JEATEIHHOCTH IO OTHOIIECHUIO K OKpYXKAIOIIeH cpee,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME M COOJIOAEHUE Mep MNpOoPUIAKTUKI
3a00JICBaHU.

B cucreme cpemnero oOmero oOpa3zoBaHusi «buonorus», u3ydaemas
Ha 0a30BOM ypOBHE, SABJISICTCS 00513aTEILHBIM YI€OHBIM MTPEAMETOM, BXOISAIINM B COCTaB
npeamMeTHol obnactn «EcTecTBeHHO-HAyYHBIC MPEIMETHIY.

OO6miee ynca0 YacoB, PEKOMEHAOBAHHBIX I M3ydeHUs OWonoruu, — 68 dacos:
B 10 knacce — 34 gaca (1 gac B Henenmo), B 11 kimacce — 34 gaca (1 gac B Heneno).



COIEPKAHUE OBYYEHMUA

10 KJIIACC

Tema 1. Buojsiorusi kKak Hayka

buonorus kak Hayka. CBsi3b OHUOJOTMU C OOLIECTBEHHBIMHU, TEXHUYECKUMU
U IpYTUMH €CTECTBEHHBIMH HayKaMHu, prtocodueit, STUKON, 3CTETUKOM 1 TIpaBoM. Poib
Oouonoru B (POPMUPOBAHWU COBPEMEHHOM HaydyHOW KapTuHbl Mmupa. Cucrema
OMOJOTHYECKHUX HayK.

MeToapl TMO3HAHUS JKUBOM TPUPOIBLI (HAOMIOJCHUE, DKCIIEPUMEHT, OIHCAHWE,
U3MEepeHHe, KiacCUPUKaIMs, MOJCITUPOBAHNE, CTAaTHCTUYECKass 00paboTKa JaHHBIX).

Jlemoncmpayuu:
llopmpemuwi: Y. Japsun, I'. Mennens, H.K. Konbios, /Ix. Yorcon nu @. Kpuk.
Tabauywl u cxemol: «MeTOJIbI TO3HAHUS KUBOU TTPUPOJIBIY.

Jlabopamopnsie u npakmuueckue padoomoi:
[Ipaktuueckas padorta Ne 1. «Vcnonb30BaHue pa3aM4HbBIX METOIOB MPU U3YUECHUHU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBI U HX OPraHU3AIUs

XKusble cucteMbl (OMOCHCTEMBI) Kak MpeaMeT Hu3ydeHus: Ouosnoruu. Otauyue
KUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM M WX pa3HOOOpasue. YPOBHH OpraHu3ali OWOCUCTEM:
MOJICKYJIAPHBIM, KJIETOYHBIM, TKAHEBBIM, OPTaHU3MEHHBIM, MOIMYJIALMOHHO-BUI0BOM,
AKOCHUCTEMHBIN (OMOTE€OIIEHOTHYECKHU ), OnOChEepHBI.

Jlemoucmpayuu:

Tabauywl u cxemol: «OCHOBHBIE TIPU3HAKH KU3HUY, « Y POBHU OpTaHU3AINH KUBOU
TIPUPOIBD).

Obopyodosanue: Mmoaenb moJiekyibl JJHK.

Tema 3. XuMnuyeckuii cocTaB U CTPOEHHE KIETKH

XUMHAYECKHM COCTaB KJIETKA. XUMHYECKHE DJIEMEHTBhI: MAaKpPOIJIEMEHTHI,
MHUKpPOAJIEMEHTHI. Boa 1 MHUHEpabHBIC BEIICCTRA.

DYHKITUY BOJIBI 1 MHHEPAJLHBIX BEIIECTB B KieTke. [loanepxanue 0CMOTHIECKOTO
Oananca.

benku. CoctaB u cTtpoeHue O€IKOB. AMHHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3zameHumble ¥ 3aMEHUMBbIE aMHUHOKUCIIOTHI. AMHWHOKHUCIOTHBIA COCTaB. YPOBHHU
CTPYKTYpBI OE€TTKOBOW MOJIEKYJbI (IepBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OenkoB. bromornueckne QpyHKITUU OEIKOB.

depMeHTH — OMosormueckre KaTtanm3aTopbl. CTpoeHUE (GepMeHTa: aKTUBHBIN
IIEHTp, cyOcTpatHas crnenuduyHoctsb. Kodhepmentol. Butamunbl. Otnuuus hepMeHTOB
OT HEOPTaHUYECKHUX KaTaTu3aTOPOB.



VYrneBoapl: MOHOcaxapuibl (TJIIOKo3a, prubo3a M Je30KcHpru003a), Jucaxapuibl
(caxapo3a, JaKkTo3a) MW modMcaxapuibsl  (Kpaxmal, TJIUKOTeH, IEeJUII0JI03a).
buonoruueckue GyHKIUU YTIIEBOOB.

Jlumu et Tpurmunepuabl, Gochonunuabl, crepouasl. ['unapodunsHo-ruapoPoOHbIE
cBoiictBa. buonormueckue QyHkuuu aunuaoB. CpaBHEHHE YIJIEBOJOB, OEIKOB
Y JTUIIAJI0B KaK KICTOYHHUKOB YHEPTHH.

Hyxkneunossie kucnotel: JIHK u PHK. Hykneotuasl — MOHOMEpPBI HYKJIEMHOBBIX
kucnoT. Crtpoenne u ¢Qynkiuu [IHK. Crpoenne um ¢ynknuu PHK. Buast PHK.
AT®: ctpoenne u GyHKIUH.

[utonorus — Hayka o kieTke. Knerounas Teopust — npumep B3auMOACHCTBHS UACH
U (GaKTOB B HAYYHOM MO3HAHUHU. MeTOIbl U3YyUEHUS KIECTKH.

Knerka kak nenoctHas >kuBasg cuctema. OOluMe NMpU3HAKU KIETOK: 3aMKHYTas
HapyxHass MeMOpana, mosiekysbl JIHK kak renernueckuii ammapaT, cucTeMa CHUHTE3a
Oenka.

Tunsl KJIETOK: yKapuoTHUecKas M MHpokapuotuueckas. OCOOEHHOCTH CTPOEHUs
npokapuoTuyeckou kiuetku. Kiierounas crenka 6akrepuil. CTpoeHHEe 3yKapuOTUUECKON
KJIeTKU. OCHOBHBIE OTJINYUS PACTUTENBHOM, )KUBOTHOM U TPUOHOM KIETKHU.

IIoBEpXHOCTHBIE CTPYKTYpbl KIJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJUKC,
ux ¢yHkuuu. Ilnazmatmyeckas memOpaHna, ee cBoiicTBa M (yHkuuu. Lluromnazma
u ee opraHouasl. OnHomeMOpaHHble opraHouabl kietku: OIIC, anmapar ['onbmxw,
IM30COMBI.  [lomyaBTOHOMHBIE OpPraHOWABI KIJIETKH: MHTOXOHJAPHUH, ILIACTHJIBIL.
[Tpoucxoxaenre MUTOXOHAPUM U TacTul. Buael mnactua. HememOpaHnHbie OpraHOU bl
KJIETKH: PUOOCOMBI, KJIETOUYHBIM IEHTP, NEHTPHUOIN, PECHUYKH, KIYTUKU. DyHKIMH
OpPraHoOMJ0B KJIETKU. BKiItoueHus .

SAnpo — perynsaTtopHblii HEeHTp KieTku. CTpoeHue sapa: saepHas 000J0uKa,
KapHOoIlIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCnOpT BELIECTB B KJIETKE.

Hemoncmpayuu:

llopmpemwvi: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneinen, P. Bupxos,
Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K.M. bap.

Jluaepammer: «PacnipeniesieHne XUMHUYECKUX AJIEMEHTOB B HEKHMBOW TMPUPOIL,
«Pacrnipenenenne XUMUYECKHUX JIEMEHTOB B )KUBOM MPUPOJIC».

Tabnuyvr u cxemwr: «llepmonmueckass TabMUIIa XUMHUYCCKHX DJIEMCHTOBY,
«CTpoeHue MOJIEKYyJbl BONbI», «buocuHTe3 Oenkay, «CTpoeHHE MOJEKYJbl OelKay,
«Ctpoenue pepmenta», «Hyknennossie kuciotsl. JJHK», «Ctpoenune monexyist ATDy,
«CTpoeHue PyKapUOTHYECKOU KIETKW», «CTPOCHHE >KMUBOTHOM KIETKu», «CTpoeHue
pacTUTEIbHOU KIETKH», «CTpOeHHE MNPOKAPUOTUYECKOW KIETKH», «CTpoeHue sapa
KIIETKHY, « Y TIAE€BOABD», «JIMIHIbD).

Obopyoosanue: CBETOBOM  MHUKPOCKON, OOOpYyJOBaHUE [JJisi MPOBEICHUS
HAOMIOJICHU, W3MEpPEHUM, HKCIEPUMEHTOB, MHUKpOIpenapaTbl  PacTUTEIbHBIX,
KUBOTHBIX U OaKTEpUATIbHBIX KJIETOK.



Jlabopamopnvie u npakmuyeckue pabomol:

JlabopatopHast padota Ne 1. «M3yyeHue kaTauTHUECKOW aKTUBHOCTU (EPMEHTOB
(Ha mpuMepe aMuJIa3bl WA KaTaaasbl).

JlabopaTtopnast padota Ne 2. «M3ydeHue CTpOCHHS KJIETOK PACTCHHM, KUBOTHBIX
1 OaKTepuil 0T MUKPOCKOIIOM Ha TOTOBBIX MUKPOTIPEIapaTax U UX OIMHCAHKE.

Tema 4. ’KusHenesiTeJIbHOCTb KIETKH

OOmeH BemiecTB, WM MeTabOoMM3M. ACCUMWIAIUS (TUIACTUYECKUA OOMEH)
U JUCCUMWIALIMS (PHEpreTuueckuidi oOMEH) — JBE CTOPOHBI €AMHOTO TIpoliecca
Metabonu3ma. Poiib 3aKOHOB COXpaHEHHUsI BEHIECTB W HHEPrUM B MNOHUMAHUU
MeTabonu3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOHBIM U reTepoTpodHbiil. Ponb ¢epmeHTOB
B 0OOMEHE BEIIECTB U MPEBPAILCHUHN YHEPTUU B KIIETKE.

®dotocunTe3. CBeroBasi U TemMHoBasi ¢as3pl (oTocuHTe3a. Peakuuu porocuHTesa.
OddextuBHOCTH (PoTOCHHTE3a. 3HaUeHHE (HOTOCUHTE3A VIS J)KU3HU Ha 3emiie. Biausinue
yciaoBuM cpeapl Ha (HOTOCHHTE3 M CIOCOOBI TMOBBIIIEHUS €r0 MPOJYKTUBHOCTH
y KyJIbTYPHBIX PACTECHUH.

XeMocHHTE3. XeMOCUHTE3UPYIONINE OaKTEpUU. 3HAUCHUE XEMOCUHTE3a JJIsl )KU3HU
Ha 3emJIe.

OHepreTuueckuii oOMeH B KJeTke. PaciiernyieHue BemecTB, BbIJEICHHE
U aKKyMYJIMPOBAHHUE SHEPIUU B KJIETKE. DTambl YJHEPreTUUECKOTo oOMeHa. ['nmukonus.
bpoxenne wu ero Buabl. KHCIOpOAHOE OKHCIEHHE, WA KIETOYHOE JIbIXaHUE.
OxucnurensHoe GpocopunupoBanne. IHHEKTUBHOCTH IHEPTETUIECKOTO 0OMEHA.

Peakiuu marpuyHoro cuntesa. ['enernueckas napopmanus u JJHK. Peanuzanus
reHeTHYeCKo uH(opManmu B KJIeTKe. [ eHeTWYecKWid KOJ ¥ €ero CBOMCTBA.
Tpanckpuniust — matpuubii cunTe3 PHK. Tpancnsamus — 6uocunTes Oenka. DTarbl
tpaHcisiiyu. KonupoBanue aMmuHokucnoT. Poiabs pubocom B OnocuHTe3e Oenka.

Heknerounsie ¢Gopmbl XKH3HU — BUPYCHl. VICTOpusi OTKpBITHUS BUPYCOB
(1. WanoBckuii). OCOOEHHOCTH CTPOECHHMSI UM IHKU3HEHHBIM LUKI BHUPYCOB.
bakrepuodaru. bonesnu pacteHuil, )KMBOTHBIX U YEJIOBEKA, BHI3BIBAEMBIE BHUPYCAMHU.
Bupyc wummynonedpunmra demoBexka (BUY) — BozOyaurens CIIN[a. OOpatHas
TpaHCKPUMIUS, peBepTaza U uHTerpasa. [Ipodunaktuka pacnpoCcTpaHEHUs BUPYCHBIX
3a00JIeBaHU.

Jemoncmpavuu:

Ilopmpemwi: H.K. Konbsuos, JI.1. Usanosckuii, K.A. Tumupszes.

Tabnuyvr u cxemvi: «Tumbl mmTaHusy, «Merabomsmy, «MHTOXOHAPHUSY,
«JHepreTnuueckuii  oOMen», «Xiopomiacty, «®Porocunredy, «Crpoenue JIHK»,
«Ctpoenue u (QyHKIMOHHMpOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTHueckuit Kom»,
«Bupyco», «bakrepuodarun», «CtpoeHue u >xu3HeHHbIM 1wk Bupyca CII]/la,
6akrepuodaray, «Pemmxkarus JTHK.



Obopyoosanue: wmoaenu-antummkanuu «Yasoenne JHK wu Tpanckpummmsy,
«buocuntes 0enka», «CTpoeHue KIeTku», Mojaenb cTpykrypsl JJTHK.

Tema 5. PasMHoOkeHNe U HHANBUIYAJIbHOE PAa3BUTHE OPraHM3MOB

KrneTouHslii UK, WK KU3HEHHBIA TUKI KIeTku. MHTepdaza u muto3. IIpoiecchl,
nporekatone B uHTepdasze. Perumkanus — peakuust matpuuHoro cunresa JIHK.
Crpoenue xpoMocoM. XpOMOCOMHBIN HA0Op — KapuOTUI. JIUTIIIONAHBIA U TarjIOUIHbINA
XpOMOCOMHBIE HaOOphl. XpomaTuabl. lLluToMOrHMYECKHE OCHOBBI Pa3MHOXKEHUS
Y MHJIWUBHUIYaJbHOTO Pa3BUTHS OPraHU3MOB.

Jlenenue knetkn — Muto3. Craaun murtosa. IIponeccel, npoucxoasume Ha pa3HbIX
CTaIUIX MUTO3a. bOJIOrMYeCKU CMBICII MHUTO34.

[IporpamMmmupyemasi TuOenb KJIETKU — aloITo3.

@opMbI pa3MHOXEHUSI OPraHU3MOB: O€clojoe W TMojoBoe. Buasl Oecrnosnoro
Pa3MHOXEHUS: JEJICHHE HaJABOE, IOYKOBAaHHUE OJHO- M  MHOTOKJIETOYHBIX,
CHOpoOOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIOHUpPOBaHUE
OpraHU3MOB, €r0 3HAUE€HUE ISl CEJIEKIUH.

[TonoBoe pa3MHOXKEHHE, €0 OTINYMS OT OECIIONOTO.

Meiioz. Craguum wMeiosa. IIpouneccel, mnpoucxondiiue Ha CTaausIX Menosa.
[ToBenenne xpomocoMm B Mmenose. Kpoccunroep. bruonornueckuii CMbICIT U 3HAYCHUE
Meno3a.

["ameTorenes — mporecc 0Opa3oBaHUs IMOJOBBIX KJIETOK y KMBOTHBIX. [lomoBbie
’KeJe3bl: CEMEHHUKU U sIMYHUKUA. OOpa3oBaHME U Pa3BUTHE IMOJIOBBIX KIJIETOK — raMeT
(cepmaTo3ouy, sifliekneTka) — crnepMaroreHe3 u ooreHe3d. OCOOEHHOCTH CTPOEHUS
SMUEKJIETOK U criepMaTto3ou10B. OmnogorBopenue. [laprenorenes.

NunuBuayanbHoe  pa3BuTHe  (OHTOTEHE3). OMOpUOHANIBHOE  pa3BUTHE
(omOpuorenes). Jranbl AMOPUOHAIBHOTO PA3BUTHUS Y TO3BOHOYHBIX >KUBOTHBIX:
npobOyeHue, racTpyisuusa, opraHorene3. llocramOpuoHanibHOE pa3BuTHE. THIIBI
MOCTAMOPUOHAIBHOTO PA3BUTHA: MpsIMOE, HempsiMoe (IMYMHOYHOE). BiusiHue cpenbl
Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CHOCOOHBIE BHI3bIBATH BPOXKJACHHBIE YPOICTBA.

Poct n pa3zButue pacrennii. OHTOreHe3 [IBETKOBOTO PACTEHUA: CTPOCHHUE CEMEHH,
CTaJNH Pa3BUTHS.

Jemoncmpavuu:

Tabnuyer u  cxemovl: «DOpMBI  pa3sMHOXKEHHS  OPTaHM3MOBY», «JIBoitHOE
OTUIOJIOTBOPEHHUE Y IIBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOXKEHUE PACTCHUIN,
«Jlenenue kieTku 6akTepuit», «CTpoeHne MOJIOBBIX KIETOK», « CTPOCHHE XPOMOCOMBI,
«Knerounsiii mukny, «Pemukanus [JHK», «Mutosy, «Meio3y», «IIpssMoe u HenpsiMoe
pazButue», «l'ameToreHe3 y MJICKOMUTAIOMMX W 4YeloBekay, «OCHOBHBIE CTaIuu
OHTOT'CHE3a.

Obopyodosanue: MUKPOCKOII, MHUKpOTpenaparsl «CrniepMaTo30uabl
MJIEKOMUTAIOIEroy, «Siekinerka MiekonuTaromeroy, «KapuoknHes B KieTkax



KOpelllKa JyKa», MarHuTHas MoJeib-aniumkanus «J/lenenue xietku», moxaens JJHK,
MOjieNIb MeTa]azHoil XPOMOCOMBI.

Jlabopamopnuie u npakmuyeckue pabomol:

JlabopatopHast padota Ne 3. «HaGnronenue MuTo3a B KIETKaX KOHYMKA KOPEIIKa
JyKa Ha TOTOBBIX MUKPOTIpETapaTax».

JlabopatopHasi padota Ne 4. «/3ydeHue CTpOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEenaparax».

Tema 6. HacieAcTBEHHOCTh U H3MEHYUBOCTH OPraHU3MOB

[Ipenmer u 3agaum reHetuku. Mcropus pa3Butus reHetTuku. Posib nurosoruum
U SMOpHOJIOTMHM B CTAHOBIICHUU T€HETHKU. BKI1aJl pOCCUNMCKUX U 3apyOEKHBIX YUEHBIX
B pa3BUTUE T€HETUKH. MeTo/bl reHeTUKH (TUOPUAOJOTUYECKUM, ITUTOTeHETUYECKUN,
MOJIEKYJISIpHO-TeHETHYEeCKUM). (OCHOBHBIE TE€HETHMYECKUE TMOHATHUS. [ eHeTudeckas
CHMBOJIMKA, UCIIOJIb3yEeMasl B CXeMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJICIOBaHUs TPU3HAKOB, YCTaHOBJIEHHbIE [. MeHuenem.
MoHorubpuiHoe ckpenMBaHue. 3aKoH euH000pa3usi THOPUIOB MEPBOTO MOKOJICHHUS.
[IpaBuiio nOMUHUPOBaHUA. 3aKOH PACIICIUICHUS PU3HAKOB. [ UIIOTE3a YUCTOTHI TaMeT.
[TommHOE M HEMOTHOE JOMUHUPOBAHHUE.

JHuruOpuaHoe ckpenBaHue. 3aKOH HE3aBHUCHUMOTO HAcJIeIOBaHUS IPU3HAKOB.
[lutoreHeTuueckue OCHOBBI  JUTHOPUIHOTO  CKpEIIMBaHUA.  AHAIU3UPYIOIIEE
cKpenuBanue. Mcnosib30BaHWE AHATM3UPYIOLIETO CKPEIIMBAHUSA U1l ONPENCICHUS
reHOTHUIa 0COOH.

CuermieHHoe HacnenoBaHue mnpuzHakoB. Pabora T. Moprana mo cuenjieHHOMY
HacJIeI0BaHUIO TeHOB. HapylieHnue cluernsieHns TeHOB B pe3yIbTaTe KPOCCUHTIOBEPA.

XpOMOCOMHas TEOPHUS HACIIEICTBEHHOCTH. | €eHETUUECKHUE KapThl.

['enetnka mnoma. XpOMOCOMHOE OIpenesieHue mojia. AYyTOCOMbI W TOJOBBIE
XpPOMOCOMBI. ['OMOraMeTHbIe U reTeporaMeTHbIe Opraiu3Mbl. HaciienoBanue nmprusHaKkos,
CLEIUICHHBIX C TTOJIOM.

N3menunBOCTh. BHbl N3MEHUMBOCTH: HEHACIIEICTBEHHAS U HACJIEACTBEHHAsA. Poiib
Cpenbl B HEHACJEJICTBEHHOM HW3MEHYMBOCTH. XAapaKTEPUCTUKA MOAMPUKALMOHHON
U3MEHUMBOCTH. BapuanuoHHBIA psig U BapuauuMoHHas KpuBas. Hopma peakiuum
npu3Haka. KolnuecTBeHHbIE M KaU€CTBEHHBIE MPU3HAKU U UX HOpMa peakinu. CBoONCTBa
MOAU(UKAITMOHHON U3MEHYHUBOCTH.

HacnenctBennas, wiIM TEHOTUNUYECKAs, W3MEHYMBOCTh. KomOMHAaTHBHAs
M3MEHYUBOCTh. Meii03 U MOJ0BOM MpollecC — OCHOBA KOMOMHATUBHOW M3MEHUYHUBOCTH.
MyTtannonHass u3MeH4uBOCTh. Kraccudukanuss MyTanuid: TEHHBIE, XPOMOCOMHBIE,
reHoMHbple. Yactrota u mpuuuMHbl MyTanuid. MyTtareHHsle  (pakTopbl. 3aKoH
TOMOJIOTUYECKUX PAIOB B HACIeACTBEHHOW n3MeHunBoctu H.U. BaBuiosa.

BuesnepHnas Haclie1ICTBEHHOCTh U U3MEHYUBOCTD.

I'enetuka yenoseka. Kapuorun yenoBeka. OCHOBHbIE METO/Ibl TEHETHKHU YEJIOBEKA!
reHeaJIOTUYECKUN, OJIM3HEIIOBBIN, IIMTOTEHETUUECKUN, OMOXUMUYECKUHN, MOJIEKYJISIPHO-
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TeHETUYECKUI. CoBpemeHHOE ompeiesieHue IeHOTHIIA: ITOJITHOT€HOMHOEC
CEKBEHHPOBAHHWE, TI'E€HOTUIIMPOBAaHKWE, B TOM 4uciae ¢ mnomormlsio [IIIP-ananu3za.
HacnencrBennbie 3a00JIeBaHMs YeI0BEKA: T€HHBIC 00JIC3HH, O0JIC3HM ¢ HACJICACTBEHHOMN
IPEAPACTIONIOKEHHOCTBIO, XpOMOCOMHBIE Oojie3Hn. CoMaThueckue W TeHepaTHBHBIC
myTaruu. CTBONOBBIE KJIETKH. [IpUHIUIIBEI 370pOBOTO OOpas3a >KU3HH, JUATHOCTHKH,
npoQUIaKTUKA W  JIGYCHUS TEHETHYEeCKHX Ooje3Hedl. MeauKo-reHeTH4ecKoe
KOHCYJIbTHPOBaHKE. 3HAUYEHUE MEIUIIMHCKONW I€HETUKHU B MIPEAOTBPAIICHUHU U JICUSHUH
IeHETHYCCKUX 3a00JIeBaHNM YeJIOBEKa.

Jemoncmpavyuu:

llopmpemwi: I'. Mengens, T. Mopran, I'. ne ®puz, C.C. UeTBepuKoB,
H.B. Tumodees-Pecosckuii, H.M. Bapuios.

Tabauyvl u cxemvl:. «MOHOTHUOPUIHOE CKpPEIIMBAHHE M €r0 IUTOTCHETHYECKas
OCHOBa», «3aKOH PACHICIJICHHS U €ro UUTOTCHETUYECKas OCHOBA», «3aKOH YHUCTOTHI
rameT», «JluruOpuaHoe ckpemmBaHue», «lluronorudyeckue OCHOBBI JAUTHOPUIHOTO
CKpemuBaHuss», «Melo3», «B3auMoaeicTBUE alielbHBIX TE€HOBY», «l'eHeTnueckue
KapThl pPACTEHHM, >XUBOTHBIX W 4YeNOBEKa», «l'eHeTnka mnoja», «3aKOHOMEPHOCTH
HACJIEOBAHUsI, CUEIUICHHOTO C MOJ0M», «KapruOTHUIIbl YeIOBEKa U JKUBOTHBIX», « Bubl
U3MEHUHUBOCTHY», «MonudukanuonHas HW3MEHUMBOCTh», «HacnenoBanue pesyc-
dakTopay, «I'eHeTrKa rpynn KpoBu», « MyTallMOHHAs U3MEHYUBOCTH.

Obopyoosanue:  MoJenu-ammMkaul  «MOHOTHOpUIHOE  CKpEUIMBAHUEY,
«Henonmnoe  nmomuHupoBanue»,  «uruOpuaHoe  ckpemuBanue»,  «llepexpect
XPOMOCOM», MHKPOCKON W MUKpompemnapaT «Jlpozoduna» (Hopma, myranuu (Hopmbl
KPBUIBEB M OKPACKH Tela), repoapuii «I'opox moceBHOM».

Jlabopamopnuie u npakmuyeckue paoomol:

JlaGoparopnas pabGora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUIHOTO
U TUTUOPUIHOTO CKPEUTMBAHUS Y APO30(UITBI HA TOTOBBIX MUKPOTIPETapaTax».

Jlaboparoprnas pabGorta Ne 6. «M3ydeHue MOAM(PUKANMMOHHON W3MEHUYHMBOCTH,
ITIOCTPOECHUE BAPUALIMOHHOTO PsIIa U BApUALMOHHON KPHUBOW».

Jlabopatopnass padota Ne 7. «AHanu3 MyTanuil y Apo30(puiabl Ha TOTOBBIX
MHUKpPOIperapaTaxy.

[Tpaktuueckas padora Ne 2. «CocTaBiieHHe U aHAJIA3 POJIOCTIOBHBIX YETIOBEKAY.

Tema 7. Cesiexkuust oprann3mMoB. OCHOBbI OMOTEXHOJIOTHH

Cenekuys Kak HayKa W Ipolecc. 3apoXIEHUE CENEKIUN U JOMECTUKALUA. Y YEHUE
H.N. BaBunoBa o 1eHTpax MPOUCXOXKACHUS U MHOTO0Opa3us KyJIbTYPHBIX PAcTEHUH.
[{eHTpbI MPOUCXOKACHUS TOMAIIHUX )KUBOTHBIX. COPT, MOpOAaA, IITAMM.

CoBpeMeHHbIE METOJbl CeNeKUMUu. MaccoBblii M MHAMBHUIYaJIbHBIM OTOOPHI
B CEJICKIUM pAaCTEHU U KUBOTHBIX. OIll€HKa 3KCTepbhepa. bIM3KOPOACTBEHHOE
cKkpeniuBanue — MHOpuauHT. Yucras nunus. CkpelMBanre YuCThIX JuHui. ['eTeposuc,
win rubpuaHas cuia. HepoactBeHHoe ckpemyBaHue — ayTOpuauHr. OTaaneHHas

11



rubpuauzanus u ee ycrnexu. VIcKycCTBEHHBIM MyTareHe3 U MOJTy4YeHUE MOIUILIOUIOB.
JlocTUKEHUS CeNEKIIMU PACTEHUH, S)KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHonorus kak oTpacib IPOU3BOJACTBA. | '€HHASI MHKEHEPHU. DTallbl CO3/JaHUs
pekomOunantHot JIHK wu Tpancrennbix opranusmoB. KierouHas uWHXEHepHUs.
Kinerounsle KynpTypbl. MUKpOKIOHAJIBHOE pa3MHOXEHUE pacTeHuil. KioHupoBaHue
BBICOKOTIPOJYKTUBHBIX  CEJIbCKOXO3SIUCTBEHHBIX  OPraHU3MOB.  ODKOJOTHYECKHUE
u aTrdeckue npoodsuemsl. MO — reneTnuecku MOIUGUIIMPOBAHHBIE OPTAHU3MBI.

Jlemoncmpayuu:

llopmpemwvi: H.W. BaBunos, 1.B. Muuypun, I'./[. Kapneuenko, M.®. l1BaHoB.

Tabauywl u cxemwl: xapTa «L{eHTpBI IPOUCXOKIEHUS U MHOTO00pa3Hsl KYJIbTYPHBIX
pactenui», «llopoasl nmOMamIHUX KUBOTHBIX», «CopTa KyJIBTYpHBIX PpPaCTCHHID,
«Otnanennas rudpuan3anus», «Padotel akagemuka M.®. BanoBay, «Ilomurionaus,
«O0bekTl  OuoTexHoJoruM»,  «KierouHele  KyJabTypbl W KJIOHUPOBAHHE»,
«KoHcTpynpoBanue u nepeHoc reHoB, XPOMOCOM.

Obopyoosanue.: MyJISKA TUIOJOB U KOPHEIUIOAOB JUKUX (POPM M KYJIBTYPHBIX
COpPTOB pacTeHuil, repbapuil «CeabCKOX035UCTBEHHBIE PACTCHUSI.

Jlabopamopnuie u npakmuueckue padoomol:

Okckypeusi « OCHOBHBIE METOJIbI U JOCTHKEHUS CEICKIIUUA PACTCHUM U YKUBOTHBIX
(Ha CeNeKIIMOHHYIO CTaHIMIO, IUIEMEHHYIO (epMy, COPTOUCHIBITATENbHBIN YYacTOK,
B TEIUTMYHOE XO35HCTBO, TA0OPATOPUIO arpOYHUBEPCUTETA UIIH HAYYHOTO IICHTPA)».

11 KJIACC
1 gac B Hegemto, Bcero 34 yaca, u3 HUX 2 4aca — pe3epBHOE BpeMs.

Tema 1. DBosTroIMOHHASA OMOJIOTHSA

[Ipennocbuikn BO3HUKHOBEHUS SBOJIIOIMOHHON TEOpUH. DBOIIOLMOHHAS TEOPHS
U ee MEeCTO B OMOJoruMu. BnusiHHE 3BONIONMOHHOW TEOPHHM HA pa3BUTHE OWOJIOTUU
U IPYTUX HayK.

CeugerenscTBa  3BOJIOUMA.  [lam€OHTONOrMYECKUE:  MOCIENOBATENBHOCTh
MOSIBJIEHUSI BHUJOB B NAJCOHTOJIOTMYECKON  JIETOMMCH, TMEpPEXOJHbIE  (POPMBI.
buoreorpaduyeckue: cxoncTBo u pazinuane GayH u (Gaop MaTEepUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOACTBA U Pa3iMuus SMOPHOHOB pa3HbBIX BHUOB
N03BOHOYHBIX.  CpaBHHUTENbHO-aHATOMHYECKHE:  TOMOJIOTMYHBIE,  AHAJOTUYHbIE,
PYIMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX META0OJMYECKUX IyTed Yy BCexX
OpraHU3MOB.

OBomononHas teopust U. lapsuna. [Ipennockuiku BO3SHUKHOBEHUS JapBUHU3MA.
JIBIOKyIIMe CWJIBl DBOJIIOIMK  BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHUE
Opyd  OrPAaHUYEHHOCTH  PECYpPCOB,  HEOMpeNereHHass  W3MEHYMBOCThb, OopbOa
3a CyIIECTBOBAaHUE, €CTECTBEHHBIN 0TOOD).
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Cunrernueckas reopus ooy (CTD) u ee OCHOBHBIE TIOJIOKEHUSI.

Muxkpossomonus. [lonmynsanus kak equHUNA BUIA U 3BOJIIOLHH.

JIBroxymue cuibl (paKkToOphl) SBOTIONNUH BUIOB B MPUPOIE. MyTallMOHHBIN MTPOIIECC
¥ KOMOMHATUBHAs U3MEHYMBOCTh. [lonmynsnnoHHbIe BOJHBI U Apei( reHoB. M3onsauus
Y MUTPALIHSL.

EctecTBennslit 0TO0p — Hanpasisomuil paxtop 3Boonnn. GopMbl €CTECTBEHHOTO
otOopa.

[IpucnocoOaeHHOCT,  OpPraHM3MOB  Kak  pe3ysbTaT dBojouuu. IIpumepsl
MPUCTIOCOOTICHHUM Y OpraHu3MOB. ApoMop(h03bl U UANOA AN TAIHH.

Bun u Bunoo6paszosanue. Kputepun Buga. OcHoBHBIE (HOPMBI BUI000PA30BAHMUS:
reorpauueckoe, 3KOJIOrHuecKoe.

MakposBomorusi.  PopMbl  3BONIONMU:  (puileTHYECKasl,  JIUBEPreHTHas,
KOHBEpreHTHas1, napauiesbHas. HeoOpatuMocTh 3BOMIOLHUN.

[IpoucxoxaeHne OT HeCHEeUaIu3UpOBaHHBIX NpeakoB. [Iporpeccupyromas
CrienuaIn3anrs. ATanTUBHAS paIAALMS.

Jlemoncmpayuu:

Ilopmpemuwi: K. JIlunnen, XK.b. Jlamapk, Y. {apsun, B.O. Koanesckuii, K.M. Bap,
9. I'ekkenw, @. Mromnep, A.H. CeBep1ios.

Tabnuyer u cxemvl: «Pa3BuUTHE OPraHUYECKOTO MUpa Ha 3eMie», «3apObIIin
MMO3BOHOYHBIX JKUBOTHBIX», «APXEONTEPUKC», «DopMbl OOPHOBI 3a CYIIECTBOBAHUEY,
«EctectBeHHBI 0TOOpPY», «MHOr0ooOpasue copToB pacteHuit», «MHOrooodpasue mopo
KUBOTHBIX», «llomymsuum», «MyTalMoOHHAsE U3MEHUYMBOCTHY, «ApPOMOpPdO3bI»,
«anoananrtanuny», «O0Imas aereHepanus», «J[Brwxyime cuibl 3Boonuny, «Kapra-
cxema wMapumpyra nyremectBus Y. Jlapsuna», «bopbba 3a cyuiecTBOBaHHEY,
«IIpucnocoOIeHHOCTD OpraHU3MOB), «I"eorpaduueckoe BUJI000pa30BaHUEY,
«IKOJIOTMYECKOE BUI00OPA30BAHUE.

Obopyoosanue.; KOIJIEKIHUS HACEKOMBIX C Pa3JIMUYHBIMU THIIAMHU OKPAacKH, HabOP
IJIOIOB U CeMsH, KoJUTeKIus «lIpuMepsl 3alIUTHBIX MPUCTIOCOOTICHUN Y KUBOTHBIXY,
mMozenb «OCHOBHBIE HAMpaBlICHUS HBOJIOIUUY», oOOBeMHas wmonaenb «CTpoeHue
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX).

buoreorpaduueckas kapra mupa, koyuiekius «DopMbl COXpaHHOCTH MCKOTAaeMBbIX
KUBOTHBIX W pacTeHUid», Mozenb ammukaius «llepekpect XpomMocomy, BIaKHbBIE
npenapatbl  «Pa3BUTHE HacekoMoroy», «Pa3BUTHE JISITYLIKW», MHUKpOIpEnapar
«/Ipo3odumna» (Hopma, myTaruu GOpMbI KPHITEEB U OKPACKH TETIA).

Jlabopamopnuie u npakmuyeckue paoomol:

Jlaboparopnas pabora Ne 1. «CpaBHeHHE BHUJOB MO MOPQPOIOTUIECKOMY
KPUTECPHUION.

JlaboparopHas pabora Ne 2. «Onucanvue mpuCrocOOJEHHOCTH OpPraHu3Ma U ee
OTHOCUTEJILHOTO XapaKTepay.
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Tema 2. Bo3HUKHOBEeHUe U Pa3BUTHE )KU3HU Ha 3eMuie

JloHaydHble TIPEACTABICHUS O 3apOXKACHUM JKU3HU. HayuHble TUIIOTE3bI
BO3HMKHOBEHUS XKW3HU Ha 3emiie: a0MOTreHe3 U MaHCIepMus. XUMHUYECKash IBOJIFOLHS.
AOGHOTeHHBIN CUHTE3 OPraHUYECKHUX BEIIECTB U3 HEOPTAHUYECKUX. DKCIEPUMEHTATbHOE
NOJATBEP)KIACHUE XHUMHUUYECKOW »HBoMonuU. HauvanbHble dTanbl  OHOJOTHYECKON
spomonuu. ['mnoresa  PHK-mmpa. ®opmupoBanne  MeMOpaHHBIX  CTPYKTYp
Y BO3HHUKHOBEHHE NPOTOKJIETKU. llepBbpie kieTkn u ux sBomtouus. GopmMupoBaHue
OCHOBHBIX I'PYII KUBBIX OPIraHU3MOB.

Pazeutne xu3Hm Ha 3emsie 1mo 3pam U nepuoaaM. Karapxen. Apxeiickas
U IpoTepo3orickas 3pbl. [1aneosolickas spa u ee epruoabl: KEeMOPUNHCKUIN, OPJOBUKCKUM,
CUJIypUMCKHN, IEBOHCKNN, KAMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3030iicKast 3pa U €€ EPUOIbl: TPUACOBBIN, FOPCKUM, METOBOM.

Kaiino3zolickas spa u ee Iepuo/ibl: MajeOr€HOBbIN, HEOT€HOBBIM, aHTPOIIOTE€HOBBIM.

XapakTepucTuKa KIMMAaTa M TEOJOTHYECKHX IporeccoB. OCHOBHBIE OTallbl
ABOJIFOLIMU PACTUTEIBHOIO U AKUBOTHOTO MUpPa. ApoMop(}O3bl y paCTEHUI U )KUBOTHBIX.
[TosiBneHue, pacuBeT U BBIMUPAHUE TPYIIT )KUBBIX OPTaHU3MOB.

CucremMa OpraHM4ecKOro MwHpa Kak oOTpakeHue »HBomound. (OCHOBHBIE
CUCTEMATUYECKHE IPYIIIBI OPTaHU3MOB.

OBoyonysA 4YenoBeKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npencTaBieHHN
O MPOUCXO0KICHUU YEIOBEKA. MeTOIbI M3yueHHs aHTponorenesa. CXoAaCcTBa U pa3Inams
YEJI0BEKA U JKUBOTHBIX. CUCTEMAaTHYECKOE MOJIOKEHNE YETOBEKA.

JIBwxytme cuibl ((pakTopel) aHTpororeHe3a. HacnmencTBeHHas W3MEHUYHBOCTH
U €CTeCTBEHHBIM 0TOOp. OOIIECTBEHHBI 00pa3 »WU3HHU, U3TOTOBIICHUE OPYIUNU Tpy.a,
MBIILIJIEHUE, PEYb.

OCHOBHBIE CTaAMM W BETBU DBOJIIOLMU YEJIOBEKA: ABCTPAIONMUTEKH, UYenoBek
yMenbii, YenoBek npsmoxonsdmuid, YenoBek HeaHIepTadbCKui, YelOBEK pa3yMHBIN.
Haxonku mckomaeMbIX OCTaTKOB, BPEMS CYIIECTBOBAaHHUA, 00JAacTh pacnpoOCTpaHEHHUS,
00BEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIHS.

YenoBeueckue packl. OCHOBHBIE OOJBIIME pachl: €BpONeoH]IHAsA (eBpa3uiickasi),
HErpo-aBCTpAIONAHAs (PKBATOpHUANIbHAS), MOHTOJOUIHASA (A3MATCKO-aMEPUKAHCKAs).
YepTbl TPUCHIOCOOJICHHOCTH TMPEACTABUTENEH UYENOBEYECKUX pac K YCIOBUSIM
cyuiectBoBanus. EqnHCTBO uenoBeuecknx pac. Kpuruka pacusma.

JHemoncmpavyuu:

llopmpemuwi: ®©. Penn, JI. [Tactep, A.. Onapun, C. Munnep, I'. FOpu, Y. JlapBuH.

Tabnuyer u cxemvi: «Bo3aukHOBeHHe CONHEYHON CHCTEMBI», «Pa3ButHe
oprannueckoro  mupa»,  «PactutenpHas — kietka»,  «KuBOTHas  KIIETKay,
«IIpokapuotnyeckas kieTka», «CoBpeMEHHasi CHUCTEMa OPraHUYECKOro MHPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHHS YEJIOBEKA U YEJIOBEKOOOPA3HBIX 00E3bsSIHY,
«OCHOBHBIE MECTa MaJCOHTOJIOTMYECKUX HAXOJO0K MPEIKOB COBPEMEHHOIO YEJIOBEKa,
«/lpeBnenmme soanw», «/peBHue moan», «llepBble  COBpEMEHHBIE  JIFOAWY,
«Yenoseueckue paco».
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Obopyodosanue: mynsxku «lIpoucxoxaenue dyenoBeka» (OIOCTBI aBCTpajoONUTEKA,
NMUTEKAHTPOTA, HEAHJEPTalblla, KPOMAHbOHIIA), CJIENKH WU U300paKe€HUsT KaMEHHbIX
OpyAMii  TEepBOOBITHOTO  4YeloBeKa  (KaMHU-YOIIEphl,  pyOwina,  ckpedia),
reoxXpoHojioruyeckas Ttabnuna, Koulekiuus «PopMbl COXPAaHHOCTH HMCKOMAeMbIX
KUBOTHBIX U PACTECHUI».

Jlabopamopnuie u npakmuyeckue padoomol:

[Ipaktuueckas pabora Ne 1. «M3yueHue UCKOMAEMbIX OCTaTKOB pacTEHUM
U )KUBOTHBIX B KOJUICKITUSIX).

DKCKypcust « DBOIIOLNS OPraHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-HAYUHbIN
WJIM KpaeBeqUECKUN My3€e).

Tema 3. Opranu3Mbl 4 OKpPY Kalomias cpeaa

OKOJIOTHSI KaK HaykKa. 3aJayd M pasleiibl dKOJOrMU. MeToabl 3KOJOTMYECKHX
MCCIIE0BAHUM. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHMsS OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3YIIHAs, IIOYBEHHAs,
BHYTPUOPTraHU3MEHHASI.

Okonornueckre  (aktopel.  Knaccudukamuss — 3KOJOTMYECKHX  (PAKTOPOB:
abuoTnyeckre, OMOTUUECKHE U aHTPOIOTeHHbIe. JlefcTBUE HKOJIOTUYECKUX (DaKTOPOB
Ha OpraHU3MBl.

AbGuotnyeckue (QaxkTophl: CBET, TeMIlepaTypa, BIAXKHOCTh. DOTONEpPUOAU3M.
[IpucnocoOneHus: OpraHu3MoOB K JIEUCTBHIO a0MOTHYECKUX (PakTOpoB. buonoruueckue
PUTMBI.

buotnueckue ¢dakTopel. Bumabl OMOTHYECKHX B3aMMOJIEHCTBUIM: KOHKYPEHITHS,
XUIIHUYECTBO, cUMOMO3 W ero (opmel. [lapasutusMm, koomepauus, MyTyaJlHu3M,
KOMMEHCANM3M  (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAINU3M, HEHUTpaIU3M.
3HaueHne OWOTHYECKHX B3aUMOACMCTBMM Uil  CYyIIECTBOBAaHUS  OPTaHU3MOB
B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTHYECKHUE XAPAKTEPUCTUKHU NOMyIsuuU. OCHOBHBIE MTOKA3ATENH MOIYJISILUU:
YUCJIEHHOCTD, IJIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTB, IIPUPOCT, MUTpaLus. JJnHaMuka
YUCJIEHHOCTH NOMYJISIUU U €€ PETyJIALHNS.

JHemoncmpavyuu:

Ilopmpempsi: A. I'ymbonpar, K.®. Pynbe, O. ['ekkerns.

Tabnuyer u cxemvi: xapra «llpupomnsie 30HBI 3eMim», «Cpeabl OOUTaHUS
opranu3sMoB»,  «®oronepuoauam», «llomymsauum», «3aKOHOMEPHOCTH  pOCTa
YUCJICHHOCTH TONYJISIITUU UHPY30puu-Typeabkuy, «IIuieBsie nemnm.

Jlabopamopnuie u npakmuueckue padoomol:

Jlabopatopuass pabora Ne 3. «Mopdonoruueckue OCOOEHHOCTH PACTCHUMN
13 pa3HbIX MECT OOMTAHUS.

Jlabopatopuass pabora No 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KoJIeycay.
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[Ipaktuueckass padora Ne 2. «llomcyueT MIOTHOCTH TOMYJSUUN pa3HBIX BUIOB
paCTEHUIN.

Tema 4. CooluecTBa ¥ 3K0JI0THYECKHE CHCTEMbI

CooOmectBo opranu3sMoB — OuoneHo3. CTpyKTypsl OHMOLIEHO3a: BHIOBA,
MPOCTPAHCTBEHHAs, Tpoduueckas (muuieBas). Bunpi-nomuHantel. CBsi3u B OMOLIEHO3E.

Dkosoruueckue cucteMsl (3kocuctemsl). [lonaTue 00 skocucTeMe U GUOreoIeHo3e.
QOYHKITMOHATBHBIC KOMIIOHEHTHI SKOCUCTEMBI: TTPOTYIICHThI, KOHCYMEHTBI, PEIYIICHTHI.
KpyroBoport BeniecTB v NOTOK 3HEPTUU B dKOcucTeMe. Tpoduueckue (NMUIIeBbIe) ypOBHU
skocucTeMbl. [IumeBbie nenu u cetd. OCHOBHBIE MOKa3aTeIu YKOCUCTEMBI: Onomacca,
OPOAYKIHS. OKOJOTMYECKHE TMUPaMHUAbL: TPOAYKIIMHM, YHCIEHHOCTH, OHOMACCHI.
CBolicTBa 3KOCHCTEM: YCTOMUYHUBOCTh, CAMOpETYJIsilus, pa3BuTHe. CyKiueccus.

[IpuponHbie 3KOCHCTEMBI. DKOCHCTEMBI 03€p M pPEK. DKOCHCTEMa XBOWHOTO
WIH IIAPOKOJIMCTBEHHOIO Jieca.

AHTPOTIOTEHHBIE DKOCHUCTEMBI. ATPOSKOCUCTEMBI. YpO0IKOCUCTEMBL.
buonoruueckoe n Xx034iCTBEHHOE 3HAUYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak Qakrop ycrounBocTH 3KocucteMm. CoxpaHeHue
OMOJIOTUYECKOTO pa3HO0Opa3us Ha 3eMIie.

VYuenue B.U. Bepuaackoro o 6uocdepe. I'panulibl, cocTaB u CTpyKTypa 0uochepsl.
XuBoe BemectBo u ero (QyHkauu. OcobeHHOcTH Ouocdepsl Kak ria00anbHOI
’KOCHCTEMBI. /[uHamMnueckoe paBHOBECHE U 00paTHas CBs3b B Ouocdepe.

KpyroBopoTs! BeeCTB 1 OHOT€OXUMHUYECKHE ITUKITBI DJIEMEHTOB (YTJIepo/ia, a30Ta).
3oHasbHOCTH OHMochepbl. OCHOBHBIE OMOMBI CYIIIH.

UenoseyecTtBOo B Ouocdepe 3emsid. AHTPONOTCHHBIE HU3MEHEHHSI B Ouocdepe.
['moGanbHbIE SKOJIOrHYECKHUE TTPOOIIEMBI.

CocymecTBoBaHe MPUPOJLI U yeroBedecTBa. CoxpaHeHHe OMOpa3HOOOpa3us Kak
OCHOBa yCTOWYMBOCTH Ouocdepsl. OCHOBA PalMOHATILHOTO YIPABJICHUS MPUPOTHBIMU
pecypcamu U UX UCTIONIb30BaHue. JlOCTIKEeHUsT OMOJIOTHHN B OXpaHa MPUPOIbI.

Hemoncmpayuu:

llopmpemuwi: A.Jl. Tencnu, B.H. Cykaues, B.U. Bepnaackwuii.

Tabauyert u cxemwvr: «llumessie memm», «buoIEHO3: COCTaB W CTPYKTypay,
«IIpuponubie coobmiectBay, «llemu mnuTaHus», «OKojOrMyYeckKas MUPAMHUIAY,
«buocepa u denoBek», «IKOCHCTEMa IMIUPOKOIUCTBEHHOTO Jiecay, «IKOCHUCTEMA
XBOWHOTO Jieca», «buoneno3 BogoeMa», «ArponeHos», «IIpuMepHbie aHTPONOTEHHBIE
BO3JCHUCTBUA HA IpUpPOAY», «BaXHeWIIMe WCTOYHUKHU 3arps3HECHUS BO3JIyXa
U TPYHTOBBIX BOI», «llouBa — BakHeiias coctaBisonias Ouochepb», «DakTops
nerpananuu nouBy, «l[lapaukoBeiit 23GpderT», «PaKTOpbl PATUOAKTUBHOIO 3arps3HEHUS
ouochepn», «Ob6mas ctpykTypa 6uocheps», «Pacnpoctpanenne xxu3Hu B 6rocheper,
«O30HOBBIN 3kpaH Ouochepr», «KpyroBopor yriaepona B ouochepe», «Kpyroropor
a30Ta B IPUPOJEN.
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Obopydosanue: Mojenb-aninkanusa «TunuyHaeie  OHOIEHO3B», repbapuit
«PacTtutenbHble cooOmIecTBa», Koyuekiuuu «buonenos», «Bpeautenu BakKHEUIINX
CETbCKOXO3SMCTBEHHBIX KYJIBTYp», TepOapu W KOJJICKIIMA PACTEHUW W KUBOTHBIX,
MPUHAJIEKAIIME K Pa3HbIM DKOJIOTMYECKUM TpynmnaMm OJHOro Bupaa, KpacHas kHura
Poccuiickoit @eneparyu, n300pakeHUsI OXpaHsIeMbIX BUJIOB PACTCHHUH U )KUBOTHBIX.
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IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA TPOT'PAMMBbI
1O BUOJIOTUHN HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUA

Cormacao ®I'OC COO ycraHaBIMBAIOTCS TPEeOOBAaHUS K pe3yJbTaTaM OCBOCHHS
OoOy4aromyMHUCs  MPOrpaMM  cpelHero  odmero  o0pa3oBaHUS:  JIMYHOCTHBIM,
METaIpeIMETHBIM U IPEMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B crpykType JIMYHOCTHBIX pe3yJIbTaTOB OCBOCHUs IipeaMera «buomorus
BBIJICJICHBI  CJIEYIOIIME COCTABJISIONIME: OCO3HAHHWE OOYYaIOIMMUCS POCCUUCKON
FPaXJAHCKOM HMIAECHTUYHOCTH — TOTOBHOCTM K CaMOPa3BUTHIO, CAMOCTOSITEIIBHOCTH
U CaMOOTIPE/ICTICHUIO, HAJTMYMEe MOTUBAIIMU K 00yYEHUIO OMOJIOTHH, IeJICHAPaBICHHOE
pa3BUTHE BHYTPEHHUX YOEXKICHHN JWYHOCTM Ha OCHOBE KIIOYEBBIX I[EHHOCTEH
U UCTOPUYECKUX TpaAulMid pa3BUTUA OHOJOTMYECKOTO 3HAHMS, TOTOBHOCTH
U CIOCOOHOCTh 00YYaIOIUXCsl PYKOBOJCTBOBATHCS B CBOEH JCSITEIBHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKaMH, NPUCYIIMMH CHCTEME OHOJIOTHYECKOTO 00pa3oBaHMS,
HAJIM4YHUE SKOJOTUYECKOTO MPABOCO3HAHUS, CIMOCOOHOCTH CTaBUTh IEIM M CTPOUTH
YKU3HCHHBIE IIJIaHBI.

JInyHOCTHBIE peE3ynbTaThl OCBOCHMS Ipeamera «buonorus» pocturarorcs
B €IMHCTBE Yy4yeOHOM U  BOCHUTATEIBbHOMW  JIEATEILHOCTH B COOTBETCTBUU
C TPaJULIMOHHBIMH POCCUHUCKUMH COLUUOKYJIBTYPHBIMU, UCTOPUUYECKUMU U JTYXOBHO-
HPABCTBEHHBIMU IICHHOCTSMH, TPHUHATHIMH B OOIIECTBE NpPaBWIAMH W HOPMaMu
MOBEJEHUSI M  CIOCOOCTBYIOT  MpOLECCaM  CaMONO3HAaHWS, CAMOBOCIHMTAHUS
Y CaMOpPa3BUTHS, PA3BUTUS BHYTPEHHEU NMO3UIMU JIMYHOCTH, NATPUOTU3MA, YBAKCHUS
K 3aKOHY W MPaBONOPSJAKY, YEJIOBEKY TpyJa WU CTaplIeMy IOKOJICHUIO, B3aHMMHOIO
YBOKCHUS, OCEPEKHOTO OTHOUIEHUS K KyJIbTYPHOMY HAaCIEIUI0 U TPaJULMAIM
MHOTOHAlIMOHAJIBbHOrO Hapoaa Poccuiickon @enepanuu, OpUPOLE U OKPYNKAIOLIEH
cpene.

JIndHOCTHBIE pe3yNbTaThl OCBOCHUSI Y4eOHOro mpenMera «buonorus» TOHKHBI
OTpaxaTb ~ TOTOBHOCTh M  CIIOCOOHOCTh  OOYYaloIIUXCS  PYKOBOJICTBOBATHCS
cOpMUpPOBAHHOW BHYTpPEHHEW TO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHYEHTAIIUN, TO3UTUBHBIX BHYTPEHHUX YOCKICHUH, COOTBETCTBYIOIINX TPAIUIIMOHHBIM
IIEHHOCTSIM POCCHUMCKOIro OOIIECTBa, pacCHIMpPEHUE MKWU3HEHHOIO OIbITa W OIbITa
JNEATENPHOCTH B IMPOLECCE peaar3ally OCHOBHBIX HANpPAaBJICHUN BOCHUTATEIBLHOU
NEATENBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCcKOro BOCIIMTAHUS:

C(OPMHPOBAHHOCTDh TPAXIAHCKOW MO3MIMKA OOYy4YaroIIerocs Kak aKTHBHOTO
Y OTBETCTBEHHOTO YJIEHA POCCUHCKOTO O0IIIEeCTBa;

OCO3HAHHME CBOMX KOHCTHTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)keHHE 3aKOHA
Y TIPaBOIIOPSI/IKA;
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TOTOBHOCTh K COBMECTHOM TBOPYECKOW MAESATEIBbHOCTU NPU CO3AAHUU YUEOHBIX
IPOEKTOB, PEIICHNN YUEOHBIX U IMO3HABATEIbHBIX 3a/1a4, BBIIIOJHEHUU OMOJIOTUYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTh OMNPEIENIATh COOCTBEHHYIO MO3MIMIO [0 OTHOLICHHMIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHSTH €€;

YMEHUE YYWUTHIBATb B CBOMX JICUCTBHUSIX HEOOXOOUMOCTh KOHCTPYKTHBHOIO
B3aUMOJICUCTBUS JIIOJEH C pa3HbIMH YOEXKICHHUSIMH, KyJIbTYPHBIMH LEHHOCTSIMU
Y COLMAJIBHBIM IIOJI0KEHUEM;

TOTOBHOCTh K COTPYAHHUYECTBY B IMPOILIECCE COBMECTHOTO BBIMOTHEHUS YYEOHBIX,
IIO3HABATEIbHBIX U HCCIEIOBATEIBCKUX 3a7a4, YBAKUTECIBHOEC OTHOLICHUE K MHEHUIO
OIIIOHEHTOB IIPHU 00CYK/IEHUU CIIOPHBIX BOIIPOCOB OMOJIOIMUECKOTO COJEPIKAHNS;

TOTOBHOCTb K T'YMaHUTApPHOU U BOJIOHTEPCKOM ACATEIBHOCTH;

2) MaTPHOTHYECKOTO BOCTIMTAHMS

c(hOPMHUPOBAHHOCTh POCCUUCKON TpaxkAaHCKOW HWJICHTUYHOCTH, NaTPUOTU3MA,
YBOXEHHSI K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH Tmiepen PomuHoO#, ropaoctu
3a CBOM Kpal, cBOO PoauHy, CBOW S3BIK M KYJBTYpPY, IPOLUIOE M HACTOSIIECE
MHOT'OHAIIMOHAJIBHOr0 Hapoaa Poccuu;

LIECHHOCTHOE OTHOIICHUE K MPUPOJHOMY HACIECAUIO M TAMSTHUKAM IPUPOIBI,
TOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUAX, TPYAE;

CIIOCOOHOCTH OIIEHUBATh BKJIAJ] POCCUHCKUX YUYEHBIX B CTAHOBIICHUE U Pa3BUTHE
OuoNoTHUY, TTOHUMAaHWE 3HAYECHUS] OMOJIOTMHM B TIO3HAHWU 3aKOHOB MPUPOJIBI, B KU3HU
YeJI0BEKa U COBPEMEHHOIO 00IIECTBa;

uaerHas yOeXJAeHHOCTh, TOTOBHOCTh K CiyxeHutro OTE4ecTBYy M €ro 3allluTe,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) MyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSI:

OCO3HaHUE JTYXOBHBIX LEHHOCTEN POCCHICKOTO HapoJa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHM S, STUUECKOTO MOBEICHNUS,

CIIOCOOHOCTh  OIIEHHMBATh CHUTYallMI0O W TPUHUMATh OCO3HAHHBIE peEIICHUs,
OPUEHTHUPYACH HA MOPAIILHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH,;

OCO3HaHME JUYHOTO BKJIJIa B IOCTPOCHUE YCTOMYHUBOTO OYIYIIETO;

OTBETCTBCHHOE OTHOIICHHUE K CBOMM POJMTENISAM, CO3JIaHHWI0 CEMbH HA OCHOBE
OCO3HAHHOI'O0 MPUHATHS LUEHHOCTENM CEMEWHOM KU3HU B COOTBETCTBUM C TPAIULMSIMU
HaponoB Poccuu;

4) 3CTETHYECKOr0 BOCIIMTAHUS:

SCTETHYECKOE OTHOLIEHWE K MHUPY, BKJIIOYas OCTETHKY OBbITa, HAy4YHOI'O
¥ TEXHUYECKOIO TBOPYECTBA, CIIOPTA, TPYAa, OOMIECTBEHHBIX OTHOIICHHIA;

MOHMMAaHHE DMOIMOHAILHOTO BO3AECHCTBHS KUBOM NPUPOALI M €€ ILEHHOCTH;

TOTOBHOCTB K CAMOBBIP@YKEHHUIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMIICHHE ITPOSIBIISTH
Ka4yeCcTBa TBOPYECKOM JINYHOCTH;
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5) ¢pu3HUecKoro BOCIUTAHUA:

MOHMMaHUE W peau3als 370pOBOro M 0e30macHOro obpasa sKU3HHU (310pOBOE
NUTaHKe, COOJIIOJICHUE TMTHEHHYECKUX IMPaBHI U HOPM, COAJaHCHPOBAHHBIA PEKUM
3aHATHI M OT/bIXa, pEryIsapHas pU3nUecKas akKTUBHOCTD), OEPEIKHOr0, OTBETCTBCHHOT'O
U KOMIIETEHTHOI'O OTHONICHHS K COOCTBEHHOMY (HU3MYECKOMY M IICHXHYCCKOMY
37I0POBBIO;

MOHUMaHKE [EHHOCTH MPABUJI MHIAMBHIYaIbHOTO U KOJUIEKTHBHOIO 0€30I1aCHOTO
TIOBE/ICHUS B CUTYaIlUAX, YIPOXKAIOIIMX 30POBBIO U JKU3HH JIFOJICH;

OCO3HAaHWE TOCIEACTBUI W HENPHUSATHE BPEAHBIX NPUBBIYCK (YIOTpeOICHHS
aJIKOTOJIs, HAPKOTUKOB, KYPEHHS);

6) TPya0BOIr0 BOCIIMTAHUSA:

TOTOBHOCTB K TPY/ly, OCO3HAaHUE LIEHHOCTH MacTEPCTBA, TPYAOIO0HE;

TOTOBHOCTh K aKTUBHOM JEATEIBHOCTH TEXHOJOTHYECKOW H  COIMAIbHOM
HAIPABIEHHOCTH, CIMOCOOHOCTh WHHUIIMUPOBATH, IUTAHUPOBATH M CAMOCTOSITEIHHO
BBINOJIHATH TaKyIO JESATEIbHOCTD;

UHTEpEC K pa3Iu4HbIM cdepaM NpoPecCHOHANBHON JEATEIbHOCTH, YMEHHE
coBeplIaTh OCO3HAHHBIA BBIOOP OyaylIeil mpodeccuu U pearn3oBbIBaTh COOCTBEHHBIE
KU3HEHHBIC TIIAHbI;

TOTOBHOCTh M CITOCOOHOCTh K 00OPAa30BaHUIO U CAMOOOPAa30BaHUIO HA MPOTSHKEHUH
BCEM KU3HU,

7) 3K0JIOrHYEeCKOr0 BOCIIUTAHMA:

AKOJIOTMYECKHU 11€JIECO00pa3HOe OTHOIICHUE K MPUPOJE KaK HMCTOYHUKY >KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHUSI;

MOBBIIIICHUE  YPOBHS  JKOJIOTHYECKOM  KYJIbTYphl: INPUOOPETECHHUE  OIBITA
IJIAHUPOBAHUS MOCTYIIKOB M OLIEHKM WX BO3MOYKHBIX MOCJIEACTBUN U1 OKPYKAFOIIEH
cpenpl;

OCO3HAaHHME TJIOOATBHOTO XapakTepa OJKOJOTHMUECKHUX TMpodsieM U MyTew ux
pELICHMS;

CITOCOOHOCTh HCIIOJIb30BaTh MpHOOpeTaeMble IPU HM3YYCHUH OWOJOTUM 3HAHUS
Y YMEHHUS TIPH PEIICHUHU POOJIeM, CBSI3aHHBIX C PAllMOHAIBHBIM MPUPOIO0TIOIB30BaHUEM
(cobOmroieHUMe TMpaBWI TOBEJICHUS B TNPHUPOJIC, HAMNPABICHHBIX Ha COXpaHEHUE
paBHOBECHUSI B 9KOCHCTEMAaX, OXpaHy BHJIOB, SKOCUCTEM, Orochepsl);

AKTUBHOE HEIPUATHE ACUCTBUN, IPUHOCIIIMX BpEI OKPYXNKAIOLIEH IPUPOLHON
cpene, yMEHHWE TMPOTHO3MPOBATH HEOIATOMPHUSTHBIE JKOJOTHYECKUE MOCIEICTBUS
MPEANPUHUMAEMBIX IEUCTBUN U IIPEIOTBPAILATh UX;

HAJIMYME PA3BUTOTO 3KOJOTMYECKOTO MBIIUIEHUS, SKOJIOTUYECKOW KYJIbTYPHI,
ONbITA JEATEIBHOCTH 3KOJOTMYECKOW HAIPABIEHHOCTH, YMEHHS PYKOBOJCTBOBATHCA
MMHU B II03HABATEJIbHOW, KOMMYHMKATUBHOM M COLUMAIBHOM NPAKTUKE, TOTOBHOCTHU
K YYaCTHUIO B TPAKTUUECKOMN JEATEILHOCTH KOJIOTHYECKOW HAITPABICHHOCTH;
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8) HeHHOCTH HAYYHOT0 MO3HAHMA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAyKH W OOILECTBEHHOW MpPaKTUKH, OCHOBAHHOIO Ha JUAlOre KYyJbTYD,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHKUE SI3BIKOBOM M YHUTATEIbCKOM KYJIBTYpbl Kak CpeJlCTBa
B3aMMOJICUCTBHS MEX]TY JIIOJAbMH U MIO3HAHUS MUPA;

MOHMMAaHUE cTienn()UKN OMOJIOTHH KaK HayKH, OCO3HAHHUE €€ POJIH B HOPMHUPOBAHUH
pPallMOHAIIBHOTO HAy4YHOTO MBILIUICHHS, CO3JaHUU IEJIOCTHOIO  IPEICTABJICHHUS
00 OKpY’KalollleM MHUpE Kak O €JMHCTBE MPUPOJIbI, YeIOBEKAa U 00IIEeCTBa, B MO3HAHUU
MPUPOAHBIX 3aKOHOMEPHOCTE M PEIIEHUH MPOOJIEM COXpPaHEHUsS MPHUPOJIHOIO
paBHOBECHS;

yOEXKJIEHHOCTh B 3HAYUMOCTH OHWOJIOTMM JJIi COBPEMEHHOW LMBHIIM3ALINH:
o0OecrieyeHrss HOBOIO YPOBHSI pa3BUTUS MEIMILMHBI, CO3[JaHUE TEPCIEKTHUBHBIX
OMOTEXHOJIOTHH, CIIOCOOHBIX pelIaTh PecypcHbIe MPOOJIEMbl Pa3BUTHUS YEJIOBEUECTBA,
MOMCKa MyTeW BbIXOJA W3 IJIOOAIBHBIX SKOJOTMYECKHX MpoOJieM M 00ecrnedeHUs
nepexoAa K yCTOMYHMBOMY pPa3BUTHIO, PAlMOHAIIBHOMY HCIOJI30BAaHUIO INPUPOJIHBIX
pecypcoB U (POPMUPOBAHUIO HOBBIX CTAaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B IMOJTYYEHHH OMOJIOTMYECKUX 3HAHUM B LIEJISAX MOBBIILICHUS
oOmiel KyJIbTypbl, €CTECTBEHHO-Hay4HOW TPAMOTHOCTH, KaK COCTAaBHOM YacTu
(YHKIMOHAILHOM IPaMOTHOCTH 00y4aroIuxcsi, GOpMUPYEMOI IPU U3yUEHUH OHOJIOTHH;
NOHUMAaHHUE CYIIHOCTH METOJOB IIO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH MCMOJIB30BATh MOTYYaeMble 3HAHUS ISl AaHAJIM3a U OObSICHEHUS SIBJICHUI
OKPYKAIOIIEr0 MHUpa MW IPOUCXOJAUMX B HEM M3MEHEHWH, YyMEHHE JIenaTh
00OCHOBaHHbIE 3aKJIIOUEHUSI Ha OCHOBE HAy4YHBIX (AKTOB W HMMEIOIIMXCS JIaHHBIX
C LIEJIBIO MTOJIYYEHUS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEIBHO UCIIOJIb30BATh OMOIOrMUECKUE 3HAHUS [T PEILICHUS
po0JIeM B peasIbHBIX )KU3HEHHBIX CUTYALMSIX;

OCO3HaHUE LEHHOCTH HAy4YHOW JEATEIBbHOCTH, TOTOBHOCTb OCYIIECTBISATH
MPOEKTHYIO U MCCIIEIOBATEIBCKYIO AEATEIbHOCTh MHIUBUIYATIbHO U B TPYIIIIE;

TOTOBHOCTh M CITIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMO0OpPa30BaHMUIO,
K aKTUBHOMY TIOJTyYEHHUIO HOBBIX 3HAHUU 110 OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMU
MMOTPEOHOCTSIMHU.

B nponecce gocTtukeHHsl TMUHOCTHBIX PE3YJIbTaTOB OCBOCHHS OOYYarOIIUMUCS
MIPOTPAMMBI 110 OMOJIOTUY HA YPOBHE CPEIHETO O0Iero 00pa3oBaHusl Y O0YJaArOITXCS
COBEPLICHCTBYETCSl YMOLIMOHAIBHBIN UHTEIIEKT, TPeAnoiaraloumi copMiupoBaHHOCTb:
CaMOCO3HaHUs, BKIIIOYAIOUIETO CIOCOOHOCTh MOHMMATh CBOE 3MOIMOHAIBHOE
COCTOSIHUE, BUAETh HAMPABIICHUS Pa3BUTHS COOCTBEHHOM AYMOIIMOHAIILHOM Cepbl, ObITh
YBEPEHHBIM B cele;

CaMOpETYJINPOBAHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTb 3a CBOE MOBEIECHUE, CIOCOOHOCTH a/IallTUPOBATHCS K SMOLIMOHAIBHBIM
M3MEHEHUSIM U TPOSIBISITH THOKOCTb, OBITH OTKPHITHIM HOBOMY;
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BHYTPEHHEW MOTHBAIlMH, BKIIOYAIONIEH CTPEMJICEHUE K JIOCTHKEHUIO LIEJIH
U yCIEeXy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHUE JI€MCTBOBaThb, HCXOJs H3 CBOHUX
BO3MOXKHOCTEH;

SMIIATHH, BKIIOYAIOMICH CIIOCOOHOCTh MOHHMATh SMOLMOHAIBHOE COCTOSHHC
IPYTUX, VYHATHIBATH €0 TPH OCYIICCTBICHHH KOMMYHHKAIIUHA, CIIOCOOHOCTH
K COUYBCTBHIO U CONIEPEKUBAHMUIO;

COITMAJIbHBIX HABBIKOB, BKJIIOYAIONIUX CIOCOOHOCTh BBICTPAMBATh OTHOIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3peIiaTh KOH(PIHKTHI.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yJabTaTbl OCBOCHHUA YydeOHOro mpeamera «buosorus»
BKJIIOYAIOT:  3HauMMble s  (QOPMHPOBAHHS  MHPOBO33PEHHS  OOYYAIOIIMXCA
MEXMCUUIUIMHAPHBIE (MEXIpPEIMETHbIE) OOIlEHAayYHblE€ IOHATHUS, OTpa)Karolue
LEJIOCTHOCTh HAYYHOM KAPTUHBI MUPA U ClIeHU(DUKY METOAOB MO3HAHUS, UCIIOJIb3YEMbIX
B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHUs, SIBJICHHUE, MPOLECC, CUCTEMA, HAYUYHBIH
(akT, NpPUHLUI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIET0BaHUE,
Ha0II0ieHUE, U3MEPEHUE, FIKCIIEPUMEHT U IPYTUX), YHUBEPCAIbHbIE YUEOHBIE IEHCTBUS

(mo3HaBaTebHBIE, KOMMYHUKATUBHbBIE, PEryJIsITUBHBIE), obecreunBaroIme
dbopmupoBaHre (PYHKIMOHAIBHOW TPAMOTHOCTH M COIMAIBHOW  KOMIIETEHITUU
oOyyarommxcsl, CIIOCOOHOCTH 00yUaroIMXxcs HCIIOJIb30BaTh OCBOCHHBIE

MEXIMCUUIUIMHAPHBIC, MHPOBO33PEHYECKHE 3HAHMS U YHHMBEpCalbHbIE Y4YeOHbIE
NEUCTBUSA B IIO3HABATEIBHOW U COLMAIIBHON MPAKTHUKE.

ITo3HaBaTeIbHbIE YHUBEPCAJbHbIE YUeOHbIEe AeilCTBHUS
ba3oBble Jloruyeckue 1eicTBUsA:

CaMOCTOSTENbHO (HOPMYTUPOBATh U aKTYaTU3UPOBATH MPOOIEMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

UCIOJIb30BATh MPU OCBOCHHUM 3HAHUI MPUEMBI JIOTUUECKOTO0 MBIIICHUS (aHAIH3a,
CUHTE3a, CpaBHEHU, KiIaccuukamu, 000011eH s ), pAaCKPbIBATh CMBIC OMOJIOTHYECKUX
MOHATUN (BBIJEIATh MX XapaKTEpPHbIE MPU3HAKH, YCTAHABJIMBATh CBA3U C JIPYTUMHU
MIOHSATHUSAMH );

ONPEAETATh e JCITEIbHOCTH, 3a/1aBas MapaMeTpbl U KPUTEPUH UX TOCTUKEHHUS,
COOTHOCHUTB PE3YJIbTaThl ICSITEIHLHOCTH C TOCTABJIECHHBIMH LIEJISIMU;

MCIIOJIH30BaTh OMOJIOTUYECKUE TIOHATHS JIJIsl 00BsICHEHU (DaKTOB U SIBJICHUH KUBOU
MIPUPO/IBI;

CTPOUTH JIOTUUECKUE pacCyXIeHUs (MHIAYKTHUBHBIC, JCAYKTUBHbBIC, 110 aHAJIOTHH),
BBISIBJISITh  3aKOHOMEPHOCTH W NPOTUBOPEUUS B PAcCMaTPUBAEMBIX  SBJICHUSX,
(hopMyIHpPOBATH BHIBOJBI U 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MOJIETIbHBIE CPENICTBA JJIsl TMPEJCTABICHUS CYLIECTBEHHBIX
CBSI3€H M OTHOIIEHUN B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTAX, a TAKKE MPOTHBOPECUUI
PA3HOIO POJIa, BBISIBICHHBIX B PA3IMYHBIX MH(OPMAIIMOHHBIX HCTOYHUKAX;
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pa3pabaTbiBaTh IUIAH pEUIEHHA MPOOJIEMbl C YYETOM aHajdu3a HMEIOIINXCS
MAaTEPUAIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB
LIEJIIM, OLIEHUBATh PUCKH NOCJIENCTBUN AEATEIBHOCTH;

KOOPAVHUPOBATh U BBINOJHATE padOTy B YCIOBHUSX PEAJIbHOIO, BUPTYaJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJIEUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUIEHUE TPH PEIICHUH KU3HEHHBIX IPOOIIEM.

Ba3oBnle uccieaoBaTe/IbCKHeE AeCTBUSA:

BJIaJICTh HAaBBIKAMHU Y4YEOHO-HCCJIEIOBATEIILCKOM M TPOEKTHON JEeATEeNbHOCTH,
HaBbIKAMH pa3pelieHusi MpodiieM, 00J1aaTh CIHOCOOHOCTBIO W T'OTOBHOCTBIO
K CaMOCTOSITEJIbHOMY MOHMCKY METOJIOB PEUICHUs MPAKTUYECKUX 3a]ay, TPUMEHEHUIO
Pa3IMYHBIX METOJOB MO3HAHUS,

VICIIOJIB30BATh PA3JIMYHBIE BUJIbI IESTEIBHOCTH 110 ITOJYYEHUIO HOBOT'O 3HAHUSI, €TI0
UHTEpPIpETalU, MPeoOPa30BAHUIO U IPUMEHEHHUIO B YUEOHBIX CUTYAIUSIX, B TOM YHUCIIE
MIPU CO3/IaHUM YYEOHBIX U COLIMAIIBHBIX MTPOCKTOB;

dbopMupoBaTh HAy4YHBI THUI MBIIUICHUS, BIAJETh HAYYHON TEPMUHOJOTHEH,
KJIFOYEBBIMU MOHATUSAMHU U METO/IAMU;

CTaBUTb U (HOPMYITUPOBATH COOCTBEHHBIE 33]]a4H B 00pa30BaTEIIbHOMN €SI TEIbHOCTH
Y )KU3HCHHBIX CUTYaLUSX;

BBISIBIIATH PUYMHHO-CJIEJICTBEHHBIEC CBSI3U U AKTYaAJIM3UPOBATh 33/1a4y, BbIIBUTATh
TUIIOTE3Y €€ PEUICHUs, HAXOAUTh ApTyYMEHTHI JJIs I0KA3aTEIbCTBA CBOMX YTBEPKICHUN,
3a7aBaTh MAPAMETPHI U KPUTEPUU PELLICHHUS;

AHAJIM3UPOBATh TMOJIYYEHHBIE B XOJI€ PEUICHUS 3aJa4yu PEe3yJIbTaTbl, KPUTUUECKU
OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;

JIaBaTh OIICHKY HOBBIM CUTYAIIUsIM, OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

OCYIIECTBJISATH IIeJICHANPABIEHHBIN MOUCK TTEPEHOCa CPEICTB U CIIOCOOOB JIEHCTBUS
B MPO(EeCCUOHANIBHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHUS B TO3HABATEIBHYID M MPAKTUYECKYIO 00JIacTH
KUZHEIEATEIBHOCTH;

yYMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JacTeH;

BBIJIBUT'aTh HOBBIE UJEH, [TPEJIaraTb OPUTMHAIBHBIE ITOAXO0/IbI U PELICHUS, CTABUTD
npoOJieMbl U 3a/1a4u, JOMYCKAIOIIUe aTbTePHATUBHBIC PEIICHMUS.

Pab6ora ¢ undpopmanmeii:

OpUEHTHUPOBATLCS B PA3IUYHBIX HCTOYHHKAX HWHMOpMaruu (TEKCTe y4eOHOTO
0COOUsI, HAYYHO-TIOMYJISIPHOM JINTepaType, OMOJOTHICCKUX CIIOBAPAX U CIIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3ax MdaHHbIX, B HHTepHeTe), aHanM3upoBaTh HUHMOpPMAIIHIO
Pa3TUYHBIX BUIOB U (OPM TMPEACTABICHHS, KPUTHUECKH OLIEHUBATh €€ JOCTOBEPHOCTH
¥ HEMIPOTHUBOPECUYUBOCTD;

(GbopMyIMpOBaTh 3aMPOCH U MPUMEHSTH Pa3IMYHbIE METO/IBI ITPH TTOMCKE U OTOOpe
Oouonornyeckoi nHGOpPMAIN, HEOOXOIUMOM JIJIsl BBITIOTHEHWS y9eOHbIX 3a/1a4;
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npuoOpeTaTh  ONBIT  HUCHOJB30BAaHUS  MHPOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH, COBEPIIEHCTBOBATH KYJIbTYPY AaKTHUBHOTO HCIOJIb30BAHUS PA3IUYHBIX
MOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMAIbHYIO (OPMY NPEACTABIECHUS OMOJIOTUYECKON
uH(popMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U JIPYTOE);

UCIIOJIb30BaTh HAYYHBIN A3bIK B KAUECTBE CPEACTBA NPU paboTe C OMOIOTNYECKON
uHpOpMalMel: TPUMEHATh XHMHYECKHEe, (PU3NYECKHEe M MaTeMaTHYeCKHe 3HaKU
U cuMBOibl,  (Gopmynbl,  abOpeBuaTypy,  HOMEHKIATypy,  HCIOJIb30BaTh
U IpeoOpa30BbIBaTh 3HAKOBO-CUMBOJINYECKUE CPECTBA HATIISTHOCTH;

BJa/IeTh HAaBBIKAMHU PACIO3HABAHWSA W 3aIUUTHl MHPOpMAUH, UHPOPMALIMOHHON
0€301aCHOCTH JTUYHOCTH.

KoMMmyHuKkaTHBHBIE YHUBEpPCAJbHbIE yueOHbIEe eiiCTBHUS
Oo0uenne:

OCYIIECTBJISITh KOMMYHHMKAIIMM BO BceX c(epax KU3HHM, aKTUBHO Y4YacCTBOBATH
B JUAJOr€ WM JUCKYCCHU TIO CYIIECTBY OOCYKJaeMoil TeMbl (yMEHHE 3a/JaBaThb
BOIIPOCHI, BBICKA3bIBATh CYXKJICHHUSI OTHOCUTEJIBHO BBITIOJIHEHUS TpeJiaraeéMom 3aauu,
VYHTHIBATh WHTEPECHI M COTVIACOBAHHOCTH TIO3UIIUH JIPYTUX YYACTHUKOB JHAJIOTA
WJIU TUCKYCCHH);

pacno3HaBaTh HeBepOalibHbIE CpeAcTBa  OOIIEHHUs, IOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEJIMOCHUIOK BO3SHUKHOBEHUS KOH(IMKTHBIX CHUTYallUd, YMETh
CMSATYaTh KOH(JIUKTHI U BECTH IIEPETOBOPHI;

BJIQJCTh PA3IUYHBIMU CHOCOOaMU OOIIEHUS W B3aUMOJACHCTBHUS, IOHUMATH
HaAMEpEeHUsl JAPYTUX JIOACH, MPOSBIATH YBAXKHUTEIBHOE OTHOIIEHHWE K COOECEIHUKY
U B KOPpeKTHOU popme hopMyIMpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOJIB30BAHUEM SI3bIKOBBIX
CPEICTB.

CoBMecTHasI AeSITEJIbHOCTD:

MMOHKUMATh U UCTION30BATh MPEUMYIIIECTBA KOMaHAHOW U MHIUBUAYAJIbLHOU pabOThI
MIPU pelIeHUN OMOIOTHYECKOM MpoOIeMbl, 000CHOBHIBATH HEOOXOIUMOCTh MPUMEHEHUS
TPYNIOBBIX (HOPM B3aUMOJICHCTBHS TPU PEIICHUH YIeOHOMN 3a/1a4H;

BBIOMPATh TEMATHUKY U METOJIbI COBMECTHBIX JICUCTBHUI C YIETOM OOIIUX HHTEPECOB
¥ BO3MOXKHOCTEH Ka)KJI0TO 4YieHa KOJUICKTHUBA;

MPUHUMATH LIEJIA COBMECTHOM JIESITEIbHOCTH, OPTaHU30BbIBATH U KOOPJAUHUPOBATH
JNEUCTBHS 110 €€ TOCTUKEHUIO: COCTABJIATH IUIaH JECUCTBUM, PACTIPENEIISITh POJIA C YUETOM
MHEHUN Y9aCTHUKOB, OOCYKIaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OIICHUBATh Ka4eCTBO CBOETO BKJAJa M KaXKJIOrO0 y4YacTHHUKA KOMAaH/Ibl B OOIIUI
pE3yNbTaT MO pa3paboTaHHBIM KPUTEPUSIM;

npejjiaraTb HOBbIE MPOEKTHI, OIEHWBATh UJEW C T[O3UIUHA HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;
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OCYIICCTBJIATh IMO3UTUBHOC CTPATCIHYCCKOC IMMOBCACHHUC B PA3JIMYHLIX CUTYALHAX,
IMPOABJIATH TBOPUYCCTBO U B006pa)KeHI/Ie, OBITh WHHUIIUAaTUBHBIM.

PeryjsiTuBHbIe YHHBeEpPCAJIbHbIE Y4eOHbIe JeMCTBUA
Camoopranu3anus:

MCITOJIh30BaTh OMOJIOTMYECKUE 3HAHWS JJIA BBISBICHHS MPOOJIEM M UX PEIICHUS
B KU3HEHHBIX M YYEOHBIX CUTYaIIUSX;

BBIOMpPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUW II€JIEBbI€ U CMBICIOBBIE YCTaHOBKH
B CBOMX JEHCTBUSX U MOCTYIIKaX MO OTHOLIEHUIO K KMBOM MPUPOJIE, CBOEMY 310POBBIO
Y 30POBBIO OKPYKAOIIUX;

CaMOCTOSITEIBHO ~ OCYHIECTBJISITh  [MO3HABATEIIBHYI) JEATEIbHOCTb, BBISBIISITh
npo0JsieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3aJaud B 0OpPa30BATEIIHLHOU
NEATEIIBHOCTH U JKU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO COCTaBIIATh IJIaH PEIICHUS MPOOJEMbI C YYETOM HMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEINOYTECHUH;

JaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pacHMpATh paMKi y4eOHOTo IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHHUIA;

JieaTh OCO3HAHHBIA BBIOOP, ApryMEHTHPOBATH €ro, OpaThb OTBETCTBEHHOCTH
3a pEIICHHUE;

OILICHUBATh MPUOOPETEHHBIH OTIBIT;

CIocoO0CTBOBATh (POPMUPOBAHUIO M MPOSBICHUIO MIMPOKON APYIAUIIMU B Pa3HbIX
o0NacTsAX 3HAHUM, IMOCTOSHHO TOBBINIATH CBOM OOpa3oBaTEIbHBIM W KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIBb:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsiIM, BHOCUTHb KOPPEKTHBBI B JEATENBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIIAM;

BJa/IeTh HaBbIKAMM IO3HABATEIbHOM pe(dIeKCUU KaK OCO3HaHHUS COBEpLIAEMbIX
JNEUCTBUI U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, UCIOJb30BATh
npueMbl peIeKCUu s OLIEHKH CUTYallud, BEIOOpa BEPHOTO PELLICHUS;

OLIEHMBATh PUCKM M CBOEBPEMEHHO IIPUHUMATh PELIEHUS II0 HUX CHUKECHUIO;

IPUHUMATh MOTHUBBI M ApTYMEHTBI APYTUX MPH aHAJIU3E PE3YNIBTATOB AEATEIbHOCTH.

IIpunsaTHe ceds U APyrUx:
MPUHUMATH ceOsl, TOHNMAasi CBOM HEJIOCTATKH U JIOCTOMHCTBRA,;
MIPUHUMATh MOTHBBI U aPTYMEHTHI JIPYTUX MPU aHAIU3E PE3YyJIbTATOB JACSTEIbHOCTH;
MIPU3HABATh CBOE MPABO U MPABO JAPYTHX HA OUIHUOKY;
pa3BUBaTh CIOCOOHOCTh MTOHUMATh MUP C TTO3UIIMH JIPYTOro YeJIOBEKa.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHUs mporpamMmbl COO mo 6mosornu Ha 6a30BOM
YpOBHE BKJIIOYAIOT crenuduueckue s ydeOHoro mpeamera «buonorus» HaydHbIE
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3HaHWSA, YMEHHA U CHocoObl  JEHCTBUH MO  OCBOEHUIO, HMHTEpPIpPETaLUuu
U NpeoOpa3oBaHUIO 3HAHWM, BUIBI AEATEIbHOCTU IO IOJYYEHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUU B PA3JIMYHBIX YYEOHBIX CHTyalUsX, a TaKXe B peaJbHBIX
KU3HEHHBIX CUTYyallUsX, CBsS3aHHBIX C Ouosorued. B mporpamme mnpeameTHble
pe3yNbTaThl MPEACTABJIECHBI IO TOAAM O0yUYEHHUS.

[IpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHOro npeameta «buonorus» B 10 kiacce
JOJKHBI OTPAXaTh:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTUU B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()DOPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHHBI
MHpa U HAy4YHOIO MHPOBO33PEHHUA, O BKJIAJAE POCCHMCKUMX M 3apyOEKHBIX YUECHBIX-
OMOJIOTOB B pa3BUTHE OWONOTMM, (YHKIHMOHAIBHOM TIPaMOTHOCTH  YEJIOBEKa
JUISl pELIEHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBATH COJIEPKAHUE OMOJIOTMYECKUX TEPMUHOB U MOHSITHI: KU3HBb,
KJIETKA, OpraHu3M, MeTaboau3M (0OMEH BEIIECTB U MPEBPAIEHUE YHEPIUH ), TOMEOCTa3
(camoperynsuus), ypoBHEBash OpraHU3alUsl *XUBBIX CHUCTEM, CaMOBOCIIPOM3BE/ICHUE
(penponykius), HaCJAEACTBEHHOCTb, U3MEHYMBOCTD, POCT U Pa3BUTHE;

YMEHHE U3Jaratb  OMOJOTHMYECKHE TeOopuu  (KJIETOYHasg, XPOMOCOMHAs,
MyTallMOHHAsI, HEHTpajbHas 0TMa MOJIEKYJSIpHOI Oumosorun), 3akonsl (I'. Menaens,
T. Moprana, H.W1. BaBunoBa) u ydeHus (0 HEHTpaxX MHOTOOOpa3Hsl U MPOUCXOKICHUS
KynbTypHBIX pacteHuit H.V. BaBunoma), ompenenars TpaHHIbl WX MPUMEHUMOCTH
K KUBBIM CUCTEMaM;

YMEHHUE BIIAJIETh METOJAaMU HAay4YHOro TMO3HaHUS B OWOJOruu: HaOIOJIeHNE
U OIMCAHME JKMUBBIX CHUCTEM, MPOLECCOB M SBICHUH, OPraHM3alus U IPOBEICHUE
OMOJIOrMYECKOr0 HSKCIEPUMEHTA, BBIIBH)KEHUE TUIIOTE3bl, BBISBICHHE 3aBUCUMOCTU
MEXIy MCCIEIyEMbIMU BEJIMYMHAMHU, OOBSICHEHHE IMOJYYEHHBIX pEe3yJIbTaTOB,
UCIIOJIb30BAHHBIX HAy4YHbIX IOHATHH, TEOPUH M 3aKOHOB, YMEHHE JI€JaTh BBIBOJIbI
Ha OCHOBAHMH IIOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICIATh CYLUIECTBEHHbIE NPU3HAKKM BUPYCOB, KIETOK MPOKAPHUOT
U DYKapUOT, OJHOKJETOYHBIX M MHOTOKJIETOUYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IpoLIeCCOB: OOMEHa BEIIECTB M NPEBpPAILCHUS SHEPrHMM B KieTKe, (OTOCHHTE3a,
IIACTHYECKOTO u ASHEPTEeTUYECKOTO oOMeHa, XEMOCHHTE3a, MHUTO32,
Mel03a, OIUIOAOTBOPEHUS, PA3MHOXKEHMS, HWHIMBUAYAJIbHOIO pAa3BUTHS OpraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHATh TMOJYyYEHHbIE 3HAHUS JUIsi OOBACHEHHS] OMOJOTUYECKHX
IIPOLIECCOB U SIBJICHUM, JUUISl IPUHATHSA NPAKTUYECKUX PELICHHUI B IOBCEIHEBHOW JKU3HU
C LIeJIbI0 00OecrieyeHus: 0€30MaCHOCTH CBOETO 3/10POBbSI U 3I0POBbSI OKPYKAIOIINX JTIOACH,
COOJIIOJIEHHUST HOPM TpaMOTHOIO TMOBEJAEHUS B OKPYXKAIOIIEW MNpUpOIHON cpene,
MOHMMAaHUE HEOOXOIUMOCTH HCIIOJIb30BAHUS JIOCTHXKEHUN COBpEMEHHOW OHOJIoTuu
1 OMOTEXHOJIOTUM ISl pallOHATBHOTO MPUPOJIONOJIb30BAHUS;
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yMEHHUE pelaTh 3JIEMEHTApHbIEe N€HETUYECKUE 3a7aul Ha MOHO- U JTUTMOpUIHOE
CKpEelIMBaHue, CIICMVICHHOE HacleJOBAaHUE, COCTaBISATh CXEMbl MOHOTHOPUIHOTO
CKpEIIMBAHUSA JUIS MIPeICKa3aHus HACIEAOBAHUS TPU3HAKOB y OpPraHU3MOB;

yYMEHUE BBINOIHATH Ta00OpAaTOPHBIE U MPAKTHUYECKUE paboThl, COOJI0IaTh MpaBUIIa
pu padboTe ¢ y4eOHBIM U JJa0OPaTOPHBIM 000PYIOBAHUEM;

yMEHUE  KPUTHUYECKH  OICHUBATh U  HMHTEPIPETUPOBATH  UHOOPMAIUIO
OMOJIOTHYECKOTO COJEPKaHUsl, BKIIOYAIONIYIO TICEBAOHAYUYHbIE 3HAHUSA U3 PA3TMYHBIX
MCTOYHUKOB (CpeICcTBa MaccOBOM HH(OpPMAIMHM, HAYYHO-TIOMYJIAPHBIE MAaTEpHAIIbI),
ATUYECKUE AaCTEeKThl COBPEMEHHBIX MCCJIEIOBaHUA B OHMOJOTUH, MEIUIIUHE,
OHMOTEXHOJIOTHH;

yMEHHUE CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHHUS, 00001as
OHoN0rHYecKy0 WH(GOPMAIIMIO W3 HECKOIbKUX HMCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh
MOHSATUMHBIN anmnapat OMOJOTHH.

[IpenmeTHble  pe3ysbTaThl  OCBOCHHMS  ydyeOHOro mpeamera «buomorus»
B 11 KJ1acce 10KHBI OTPAXkKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUU O MECTE U POJIU OMOJIOTUH B CUCTEME HAYUYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI
MHpa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJEC POCCUUCKHX U 3apyOEKHBIX YUYCHBIX-
OMOJIOTOB B pa3BUTHE OWONOTMHM, (YHKIHOHAIBHOM TIPaMOTHOCTH  YEJIOBEKa
JUTSL pelIeHUs AKU3HEHHBIX 3a/1a4;

YMEHHE pPacKpbIBaTh COJAEpKaHUE OWOJIOTMYECKUX TEPMUHOB M MOHATHM: BUJ,
MOMYJISIUsA, TEeHO(OHI, DSBOJIOIHUA, JABUXKYIIHE CUJIbl ((aKTOpbl) SBOJIOLNH,
PUCTIOCOOJICHHOCTh  OPTaHU3MOB, BHUJA000pa30BaHUE, HJKOJOTHUECKHE (HAKTOPHI,
AKOCHUCTEMA, MPOAYIEHThI, KOHCYMEHTBI, PEIYIECHTHI, 1IEMU MUTAHUS, DKOJIOTHYECKAS
nipamMujia, OMoreoleHo3, ornocdepa;

YMEHHE Hu3JIaratb OuoJIorndyeckue Teopuu (dBostonroHHas teopus Y. [lapBuHa,
CUHTETUYECKAss TEOPHUs DBOJIOIMHU), 3aKOHbI M 3aKOHOMEPHOCTHU (3apOJIbIIIEBOTO
cxoactea K.M. bopa, depenoBaHusi TJIaBHBIX HAIpPaBICHUUW W NYyTEH IBOJIOLUU
A.H. CesepuioBa, yuenust o ouocepe B.U. BepHaackoro), onpeaensiTe rpaHUIbl UX
IPUMEHUMOCTH K KMBBIM CHCTEMAM,;

YMEHUE BIJIAJIETh METOJaMU HAYYHOTO TIO3HAHUA B OWOJIOTHH: HaOIIOJCHUE
U ONHUCAaHHUE >KUBBIX CHCTEM, IPOIECCOB U SBJICHUM, OpraHu3alusi W MPOBEIICHUE
OMOJIOTUYECKOTO SKCIEPUMEHTA, BBIIBIDKCHHE TUIIOTE3bI, BBISBICHWE 3aBUCHMOCTH
MEXIy HCCIeAyEeMbIMH BEJIMYMHAMHU, OOBICHEHHUE TIOJYYEHHBIX pe3yJbTaTOB,
WCTIOJB30BAaHHBIX HAYYHBIX TMOHATHI, TEOPUM M 3aKOHOB, YMEHHUE JE€JIaTh BbIBOJIbI
Ha OCHOBAHHM TMOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIJICTSATh CYIICCTBCHHBIC MTPU3HAKU CTPOCHUSI OMOJIOTMYECKUX OOBEKTOB:
BUJIOB, TOMYJSIIUNA, TPOJYIIEHTOB, KOHCYMEHTOB, PEAYIIEHTOB, OHOTEOIEHO30B
Y SKOCHUCTEM, 0OCOOEHHOCTH MPOLIECCOB: HACIIEICTBEHHON U3MEHYUBOCTH, €CTECTBEHHOTO
0oTOOpa, BU1000pa30BaHuUsl, TPUCIIOCOOJIEHHOCTH OPTaHU3MOB, IEUCTBHUS YKOJIOTHUECKUX
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(GakTOpOB Ha OpraHM3Mbl, MEPEHOCA BEIIECTB M MOTOKAa JHEPrMU B IKOCHCTEMaX,
AHTPOIIOTCHHBIX M3MEHEHUN B HKOCHUCTEMAax CBOEH MECTHOCTH, KPYrOBOpPOTa BEIIECTB
1 OMOTEOXMMHYECKHUX IUKIIOB B Onocdepe;

YMEHHE TMPUMEHATh TMOJNyUYCHHBIE 3HAHUS I OOBACHEHUS OMOJOTHYECKHX
MIPOIIECCOB U SBJICHUM, JIJISl IPUHSATHS MPAKTUICCKUX PEIICHUA B MIOBCETHEBHON JKU3HU
C 1IeJIbI0 00ecTieyeHus 0€30MaCHOCTH CBOETO 3/I0POBbS U 3/I0POBbSI OKPYKAIOIIUX JIIOICH,
COONIOICHUST HOPM TPaMOTHOTO TOBEACHHS B OKpYXalollell MpHUPOAHON cpene,
NOHUMaHUE HEOOXOJMMOCTH HCIOJIb30BAaHUSA JTOCTHXKEHUN COBPEMEHHOW OHOJIOrHH
IS paliMOHATBHOTO IPUPOIOTIOIB30BAHUS;

YMEHHE peIlaTh JJIEMEHTAapHbIC OHOJOTHYECKUE 3aJadyH, COCTaBISATH CXEMBbI
MepEeHOCca BEIIECTB U IHEPTUU B HKOCUCTEMAX (IIEMU MUTAHHUS);

YMEHHE BBITIOJIHATH 1a00paTOpHBIE M MPAKTHUECKHE pabOThI, COOMIOAATH MpaBUia
pu paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYI0OBAHUEM;

YyMEHHE  KPUTHYECKH  OIICHWBATh W  HHTEPIPETUPOBATH  WH(OOPMAIUIO
OMOJIOTUYECKOTO COJIEPKAHUsI, BKIIOUAIOIIYIO TICEB/IOHAYYHbBIEC 3HAHUS U3 Pa3IMYHBIX
UCTOYHUKOB (CpeICcTBa MAaccOBOM HH(OpMAIUU, HAYYHO-TIOMYJSPHBIE MaTepUaIbl),
paccMaTpuBaTh IIOOATBHBIE YKOJIOTUYECKUE TTPOOIEMBI COBPEMEHHOCTH, (POPMHUPOBATH
10 OTHOUIEHHIO K HUM COOCTBEHHYIO IO3ULUIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE MHUCBMEHHBIE M YCTHBIE COOOUIEHUs, 0000mas
OHMoI0rMUecKy0 MH(OPMAILUIO U3 HECKOJBKUX HCTOYHHMKOB, TPAaMOTHO HCIOJB30BaTh
MOHSATUIHBIN armapaT OMOJOTHH.
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TEMATHYECKOE INTAHUPOBAHUE

denepanbhas padoyas nmporpamma | bruonorus. 10-11 kinaccel (6a30BbIi YPOBEHB)

10 KJIACC
HaumenoBanue
No KomauuectBo OCHOBHEIE BUJIBI 1€ATEILHOCTH
pa3liesioB U TeEM [IporpammHoOe conepxkanue
/11 4acoB oOy4Jaronuxcs

y4eOHOTO IpeaAMeTa

Tema 1. Buosiorus kak Hayka

YKUBOU IIPUPOBI

npupoAbl (HaboieHue,
AKCTIEPUMEHT, OTIFCAaHHE,
U3MEpEeHUe, KiIaccupuKaIms,
MOJICTUPOBAHUE, CTATUCTUIECKAS
00paboTKa JTaHHBIX ).

1.1 | Buomnorus B cucreMe 1 buonorus kak Hayka. CBs3u OUOJI0OTUH PackpwiBaTh copepkaHue TEPMUHOB
HayK C OOIIECTBEHHBIMU, TEXHUYECKUMHU Y IIOHATUM: HAYYHOE MUPOBO33pEHUE,
U IPYTUMHU €CTECCTBCHHBIMU HAyKaMH, Hay4JHas KapTHHA MHUPA, HAYIHBII MCTOT,
dunocodueii, penurueit, STUKOM, I'UIIOTE3a, TCOPUA, MCTO/BI
ACTETUKOM U mpaBoM. Posib Orooruu UCCICOBaHN.
B HOPMHPOBAHHU COBPEMEHHOM HAYIHOI XapakTepu3oBaTh OMOJIOTHIO KaK HAYKY,
KapTuHbI MUpa. CucteMa OUOJIOTUUECKUX €€ MECTO 1 POJIb Cpeli ApYTHX
€CTECTBEHHBIX HayK.

HayK. [lepeuncnars pa3aesnbl OMOJIOTUI
Aemoncmpayuu: B COOTBETCTBUE C 00BEKTAMU HU3yUCHHUS.
Iopmpemei: 1. lapsym, 1. Mennexs, HaspiBaTh BaxKHEHIINE OTPACIIH
H. K. Konenos, Jix. Yorcon n @. Kpuk. | g6 1orymeckix snammii n 3aJa4H,
Tabnuywl u cxemwvi: «MeTObI TO3ZHAHUS crosme nepen 6uonorueii XXI B.
KUBOU MPUPOIBI»

1.2 | MeToibl TO3HAHUS 1 MeTo bl MO3HAHUS )KUBOM PackpriBaTh conepxaHre TEpPMUHOB

Y MIOHATUM: HAYYHBIA METOJI, METObI
HUCCJICIOBAHMS.

XapakTepu30BaTh OCHOBHBIE METO/IbI
MTO3HAHUS YKUBOM IMPUPOIBI: HAOIIOEHUE,
AKCIIEPUMEHT, ONMCAHUE, U3MEPEHUE,
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denepanbhas padoyas nmporpamma | bruonorus. 10-11 kinaccel (6a30BbIi YPOBEHB)

JHemoncmpayuu:

Tabauywl u cxemol: «MeTOABITTO3HAHUS
YKUBOW NPUPOABD.

Jlabopamopnbsie u npakmuueckue
paoomuwl:

[TpakTuueckas padota Ne 1.
«/cnonb30BaHuE pa3InuHbIX METOJOB
IPU U3yUYECHUH OMOJIOTHYECKUX
00BEKTOBY

KJIacCU(pUKaLUsi, MOJCIUPOBAHHE,
cTaTucTuyeckas 00paboTka JaHHBIX

Hror

O 9acCoOB IIO TEMC

2

Tema 2. JKuBble cucTeMbl M

X OpraHm3anus

2.1

buosnornueckue
CHUCTEMBI, ITPOLIECCHI
Y UX U3YYCHUE

1

XKusble cuctemsbl (OUOCUCTEMBI)
Kak IpeaMET U3y4eHUsI OMOJIOTHH.
OTnuane KUBBIX CUCTEM

OT HEOPTraHUYECKOU TPUPOIBL.
CBoiicTBa OMOCHUCTEM U UX
pazHooOpasue.

YPpOBHH OpraHu3anuu
OMoCHUCTEeM: MOJICKYJISIPHBIH,
OPTraHOUIHO-KJIIETOYHBIM,
OpraHU3MEHHbIM,
MOMYJISIIIHOHHO-BHUTOBOM,
SKOCUCTEMHBIN
(OMOTeoIIeHOTUYECKUIT),
OorochepHbIH.

Hayku, n3ydaroniye 6MoCuCTEMbI
Ha pa3HbIX YPOBHSIX OpraHu3aliu.

PackpbIBaTh cOJiep:KaHUE TEPMUHOB

1 IOHSATHI: CHCTEMa, OHOJIOTHYECKas
CHUCTEMA, DJIEMEHTBI CUCTEMBI, CTPYKTYpa
OMOCHCTEMBI, CBOMCTBA JKUBBIX CUCTEM,
0OMEH BeIleCTB, Pa3MHOXEHUE, POCT,
pa3BUTHE, HACIIEICTBEHHOCTb,
M3MEHYUBOCTb, Pa3IpaKUMOCTbh,
YHEPro3aBUCUMOCTh, YPOBHU
OpraHu3aIliy XKU3HU (OMOCHUCTEM).
XapaxkTepu3oBaTh MPUHITUIIBI
OopraHu3aiuu OMOCUCTEM: OTKPBITOCTD,
BBICOKAs yIOPSAI0YEHHOCTb,
CaMOPETryJISLNs, UEPAPXUYHOCTb.
IlepeuncnaTh yHUBEPCAIBbHBIE CBOMCTBA
JKUBOTO: €IMHCTBO XUMUYECKOTO
COCTaBa, pa3ApaKuMOCTh, JIBHOKEHUE,
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denepanbhas padoyas nmporpamma | bruonorus. 10-11 kinaccel (6a30BbIi YPOBEHB)

JHemoncmpayuu:

Tabauywl u cxemwvi: «OCHOBHBIC
PU3HAKY KU3HUY, « Y POBHU
OpraHu3aINU KUBOU TPUPOIBD».
Mopens monekynsr JTHK

rOMeOoCTa3, POCT U Pa3BUTHE,
HACJICICTBEHHOCTh, HI3MEHYNUBOCTD,
ABOTIOITHS (TIPUCTIOCOOICHNE

K U3MCHSIFOIIIMMCSI YCIIOBHUSIM).
[TpuBOIUTE TPUMEPHI OMOCUCTEM
pa3HOTO YPOBHS OpTaHU3aIIH

Y CPaBHUBATH MPOSBIICHUS CBONCTB
’KUBOTO Ha Pa3HBIX YPOBHSX.
XapakTepru30BaTh OCHOBHBIE MTPOIIECCHI,
poTeKaronme B OMocucTeMax:
O0OMEH BEILIECTB U MPEBPAILCHUE
HHEPrUH, CAMOBOCIIPOU3BEICHHE,
CaMOPETYJISLIHNS, PA3BUTHE.
CoOmroath npaBusia 6€peKHOTO
OTHOIIICHUS K KHUBOU MPUPOJIE

Hroro yacoB nmo teme

1

Tema 3. XuMun4yeckuii cocTaB M CTpoeHHe

KJIICTKHA

3.1

XMUMHUYECKUU COCTAB
KJeTkd. Boma
Y MUHEpaJIbHbIE COJIN

1

XHUMHUYECKUI COCTaB KIIETKH.
XHUMHUYECKHE DIIEMEHTHI:
MaKpO3JIEMEHThI, MUKPOAJIEMEHTHI.
Bona u MmuHepanbHbIE BELIECTBA.
OYHKIMY BOABI U MUHEPATbHBIX
BEIIECTB B KJeTke. [Toanepxkanue
OCMOTHYECKOro OajaHca.
Jemoncmpayuu:

Juaepammur: «Pacnipenenenue

XUMHYECKHUX DJIEMEHTOB B HEXKMBOU

PackpbIBaTh copepkaHue TEPMUHOB

Y TIOHSITHIL: AJIEMEHTBI-OMOTEHBI,
MaKpO3JIEMEHTBI, MUKPOJJIEMEHTHI;
MUHEPAJIbHBIE BEILIECTBA, MOJIEKYJIa
BOJIbI KaK JUIOJIb, BOAOPOIHbIE CBA3H;
ruApoduiIbHbIe U THAPOGOOHBIE
BEIIIECTBA.

Jlokxa3bIBaTh €IUHCTBO 3JIEMEHTHOTO
COCTaBa KaK OJIHO U3 CBOWCTB KUBOTO.
Pacnipenensite XUMUYECKHE 3JIEMEHTHI
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denepanbhas padoyas nmporpamma | bruonorus. 10-11 kinaccel (6a30BbIi YPOBEHB)

npupojie», «PacnpeneneHne XUMUYECKUX
AJIEMEHTOB B )KMBOM IIPUPOIEY.

Tabauywt u cxemol.: «llepuoguueckas
Ta0JIMIA XUMUYECKHUX DIIEMEHTOBY,
«CTpOEHHEMOJEKYIBI BOABD)

10 TPyNIiaM B 3aBUCUMOCTH

OT KOJINYECTBEHHOTO IIPEACTABUTEIIbCTBA
B OPraHU3Me€; XapaKTEPU30BaTh POJIb
OTAEJBHBIX JIEMEHTOB.

BBISBIISTE CBSI3b MEXKIY COCTABOM,
CTPOECHUEMMOJIEKYJIBI XUMUYECKOTO
COEIMHEHUS U ero QYHKIUSIMH B KIIETKE

3.2 | benku. CoctaB u benku. CocTaB u cTpoeHue OEIKOB. PackpbIBaTh cofepkaHue TEPMUHOB
CTpOEHHE OEJIKOB AMMHOKHCIIOTBI — MOHOMEpPHI OEIIKOB. U TIOHATHIA: OCJIKH, TIOJUMEPHI,
HeszaMeHnnmble 1 3aMEHUMBIE MOHOMEpPbI, AMUHOKHUCIIOTHI, IENTUHAS
AMUHOKHUCJIOTHl. AMHUHOKHCIIOTHBIHN CBS3b, OJUIENTU], IEHATYPALIHSL.
coCTaB. YPOBHU CTPYKTYpPhI OEITKOBOI Xapaktepu3oBaTh O€JIKH KakK KJiacc
MOJIEKYJIbI (IepBUYHASI, BTOPUYHAS, OpraHUYECKUX COCIUHEHUI;
TPETUYHAS U YCTBEPTHYHAS CTPYKTypa). | KJIacCU()UUUPOBATH UX [10 CTPOECHUIO
XHUMHUYECKHE CBOMCTBA OCIIKOB. (rmoOynspHbIe U GUOPHILIIPHBIC OCITKN),
buonornueckue pyHKIIMMU OEITKOB. MEPEUUCIIATh U XapaKTepHU30BaTh
Jemoncmpayuu: GbyHKIIUU OEIKOB
Tabnuywvl u cxemwvl: «CTpoeHUE
MOJIEKYJIbI OeNKay.
Obopyodosanue: CBETOBON MUKPOCKOIIL,
MUKpOIpenaparhbl
3.3 | ®epMeHThI — depMeHThI — OMOJIOTHYECKHE PackpbIBaTh cojiepkaHre TEPMUHOB
OuoIOTHYeCcKHe KaTaJu3aToOPhI. Y TIOHATHUI: (PEPMEHTBHI, AKTUBHBIHN IICHTD,
KaTaJIM3aTOPBI CrtpoeHue epMeHTa: aKTUBHBIN IICHTP, | CyOCTpaTHas Celu(pUIHOCTD,

cyOcTpaTHas crienu(pUIHOCTb.
KodepmenTtsl. Buramusbi.
Otnuuust pepMeHTOB

KOo(epMEHTHI, OCIIKHN-aKTHBATOPBI
1 OEJIKU-UHTUOUTOPBI.
VYka3pIiBaTh OTIIMUUS (PEPMEHTOB
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OT HEOPraHUYECKUX KaTaau3aTopoB.
Jemoncmpayuu:

Tabauywl u cxemsi: «CTpoeHHe
dbepmeHTay.

Obopydosanue: 000pya0BaHUE

JUTSl TIPOBEJICHUST HAOIIOICHU,
M3MEPEHNN, IKCIIEPUMEHTOB.
Jlabopamopnsie u npakmuueckue
pabomol:

Jlaboparopnas padota Ne 1. «M3yuenue
KaTaJIUTUYECKONW aKTUBHOCTH
dbepMeHTOB (Ha TpUMEPE aMHJIa3bl

WJIM KaTajasbl)»

OT HEOPTaHWYECKHUX KaTaIn3aTOPOB.
OOBICHATH POJIb (PEPMEHTOB

B (DYHKIIMOHUPOBAHUU KUBBIX CUCTEM,
B [IPOMBIIIUICHHOCTH, B MEJIUIIMHE,

B MOBCETHEBHOW JKU3HU YEJIOBEKA

3.4

YrneBoanl. JIunuasl

VYTieBoibl: MOHOCaxapu bl (TIIFOKO3a,
prbo03a 1 1e30KCUpu003a), Tucaxapubl
(caxapo3a, JJakT03a) U MOJIKCaXapHibl
(kpaxmaJ, TJIMKOTEeH, 1EJITI003a).
buonornyeckue pyHKITUN YTIIEBOOB.
JIunuapl: TPUTTULIEPUIBI,
dbocdomunubl, CTEPOUIHI.

[IMunpodunsHO-TUAPOGDHOOHBIE CBOWCTBA.

buonornueckue QyHKITUU JIUMHIOB.
CpaBHeHue yriieBoJI0B, OEJIKOB

U JIMIUAO0B KaK UCTOYHUKOB SHEPIHH.
Jemoncmpayuu:

Tabnuywl u cxemol. «YTIECBOIBD,
«JInmmaeny.

PackpbiBath coniepkaHie TEPMUHOB

Y TIOHSTHI: YTJIEBOJIbI, MOHOCAXaPH/IbI,
U Caxapu/Ibl, TIOJIMCaXapy/Ibl, TITF0K03a,
prbo03a, 1e30Kcupud03a, caxaposa,
JIAKTO3a, MaJbT03a, LEJIII0103a
(kmeTyaTka), Kpaxmall, TIIMKOT€H;
JIUTIUAJIBI, TPUTTULEPUIbI (GKUPBI, Macia),
dbochonmunuapl, CTepOUIbI.
XapakTepu3oBaTh yIJIEBObI,

JUTUABI KaK KJIACC OPraHUYECKHUX
COCIUHCHU.

KnaccudummpoBats yrieBoabl U JIATTHATBI
110 CTPOCHUIO; TIEPEUHUCIIATh (PYHKITUN
YTIIEBOJIOB U JIUTIHJIOB.
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Obopyodosanue: 000pyI0BaHNE
JU1S1 IPOBEICHUSI HAOIIOICHU,
M3MEPEHNN, JKCIIEPUMEHTOB

CxeMaTnyecku nu300paxkaTb CTPOCHHE
MOJIEKYJI YTJI€BOI0OB, JTUIUIOB

3.5 | HykneuHoBsie Hyxkneunossie kucnotsl: JJHKu PHK. PackpsIBaTh conepkaHue TEPMUHOB
KHCIIOTHL. AT® Hyxieornisl — MOHOMEpBI Y MIOHATHI: 1€30KCUPUOOHYKIIENHOBAs
HYKJIEMHOBBIX KHCIOT. CTpoeHune kucnota (JJHK), pubonyknennonas
u pynkuuu JJTHK. Ctpoenue u pyuknuu | kucnora (PHK), aykneorns,
PHK. AT®: crpoenue u pyHKIHUN. MOJIMHYKJICOTUHAS LCIIb
Jemoncmpayuu: (MOAMHYKIICOTH]T), KOMIJIEMEHTAPHOCTb,
Ilopmpemuwi: JIx. Yorcon, @. Kpuk, ¢dbyukiuu JIHK (xpanenue u nepenaya
M. Yunkunc, P. ®pankiuH. HACJIEICTBEHHOW HH(POPMAIIKHU); BUJIBI
Tabauywl u cxemvi: PHK (undopmarnrionnasi, TpaHCcIiopTHAs,
«Hyxneunossie kuciotsl; JJHKY, pubocomanbHas); ageHo3uHTpudocar
«buocunres 0enkay, « CTpoeHue (AT®D), makposprudeckas CBsI3b.
MouteKyJiel ATD». XapakTepu3nupoBaTh HyKJIENHOBBIE
ObopydosaHue. CBETOBON MUKPOCKOTI, KHCJIOTBI KAK XUMUYECKHE COCTUHEHHUS
MUKpOIpenaparbl Y HOCUTEJIN HACJIEACTBEHHOM
MH(pOpMALIUH.
OtMmeyaTh 0COOEHHOCTH CTPOCHHUS
MoJIeKyJ1 HykJIenHoBbIX kuciot (JHK,
PHK) u AT®.
CxemaTHuecku n300paxarb CTpOCHHE
HYKJIEOTHIOB, MOJIEKYJI HYKJIEHHOBBIX
kuciaor, AT®
3.6 | UcTopus u meTojibl [uTonorus — Hayka O KJIETKE. PackpsIBaTh conepkaHue TEPMUHOB

U3YYEHUS! KIIETKHU.
Kiterounas teopus

Knerounas reopus — npumep
B3aUMOJCHCTBUS UIEH U (PaKTOB

Y TOHSTUIN: KJIE€TKA, IUTOJIOT U,
PACKpBIBATH COJACPHKAHUE MOJTOKEHUMN
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B HAyYHOM ITO3HAHUH.
Mertoabl U3yueHus KIETKH.
Jemoncmpayuu:

llopmpempul:

A. Jleenryk, P. I'yk, T. llIBaHH,

M. IIneitnen, K. bap, P. Bupxos.
Obopyodosanue: CBETOBOH MUKPOCKOTI,
MHUKpOIIpEnapaThl paCTUTEIbHBIX,
KUBOTHBIX NOAKTEPUATBHBIX KIIETOK;
PUCYHKHU ¢ MUKpodoTOrpapusiMu
KJIETOK, OJIYYEHHBIE C TTOMOIIIBIO
CBETOBOTO U AJIEKTPOHHOI'O MHKPOCKOIA

KJIETOYHOM TEOPUHU.

[lepeunciiaTh U XapaKTEpPU30BaTh
OCHOBHBIE METO/IbI U3yUCHHS KIETKH:
(IpUTOTOBIIEHUE CPE3OB,

OKpalIMBaHUE, MUKPOCKOIIMPOBAHUE,
HeHTpUuyrupoBaHue, KyJIbTUBUPOBAHHE
KJIETOK U TKaHEeM)

3.7

Knertka
KakK LIEJIOCTHAs
JKUBasg CUCTEMA

KieTka kak 11e510cTHas xKuBasi CUCTEMA.
OO01re NpU3HAKY KIETOK: 3aMKHYyTast
Hapy»Has MeMmOpaHa, Mosekybl JJHK
KaK T€HETUYECKUI anmnapar, CHCTEMA
cuHTe3a Oeska. TUmbl KIeTOK:
A3YKAPUOTHYECKAS U ITPOKAPUOTUYECKASL.
Oco0eHHOCTH CTPOCHHUS
MIPOKAPUOTUYECKOUN KIIETKHU.

Knerounas crenka 6akrepuit. CtpoeHue
AYKAPUOTHYECKOM KJIEeTKU. OCHOBHBIE
OTJIMYHS PACTUTEIBHOU, JKUBOTHOM

U rpuOHO KiteTku. [loBepXHOCTHBIE
CTPYKTYpPHI — KJIETOUHAs CTEHKA,
TJIMKOKAJNKC, UX (PYHKITUH.
[TnazmaTudeckasimeMOpaHa,

PackpriBaTh coaep:kaHue TEPMUHOB

Y TIOHSTHI: KIIETKH (dyKapruoTU4YecKas,
MPOKAPUOTUYECKAs ), TITa3MaTHIECKast
MeMOpaHa (TuiazmanemMma), TTHKOKAJIMKC,
TPAHCIIOPT BELIECTB (I1aCCUBHBIM,
aKTUBHBIN), DHAOUUTO3 ((parouTos,
MUHOLIUTO3), SK301IUTO3, KIETOUHAs
CTEHKa, HYKJICOUI.

CpaBHUBaTh MeX1y cO00i
HYKapUOTHUYECKUE U IPOKAPUOTHUECKHE
KJIETKH; OTMEYaTh CXOJICTBO U Pa3INUHsI
B CTPOCHMHU KJIETOK OaKTEepUd,
YKUBOTHBIX, PACTCHHUH 1 TPHUOOB
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€€ CBOMCTBA M (DYHKIIMH.
Jemoncmpayuu:

Ilopmpempwi: A. JleBenryk, P. I'yxk,

T. llIann, M. Ilnennen, K. bap,

P. Bupxos.

Tabauywl u cxemor: «CTpoeHHE
3YKAPUOTUYECKOM KIETKN», «CTpoeHue
AKUBOTHOU KJIETKW», «CTpoeHUE
pacTUTENIbHOU KIIETKNY», « CTpOCHUE
MPOKAPUOTUYECKOU KIIETKW.
Obopyodosanue: CBETOBOM MUKPOCKOTI,
MUKPOIIPENApAThl PACTUTEIbHBIX,
YKUBOTHBIX M OaKTEPUATBHBIX KJIETOK

3.8

CrpoeHnue
AYKAPUOTUYECKON
KJIETKH

[MuTonnasma u ee OpraHoU/IbI.
OnnoMeMOpaHHbBIE OPraHOUAbI KJIETKHU:
OIIC, anmapar ['oyibaKH, TU30COMBI.
[TosmryaBTOHOMHBIE OPTraHOU/ bl KJIETKHU:
MUTOXOHAPUH, TJIACTUIBI.
[IpoucxoxieHne MUTOXOHIPHUIA

v miactud. Bunpl mmactu.
HememOpanHbie opraHouIbI KJICTKU:
prUOOCOMBI, KJIETOYHBINA IEHTP,
HEHTPHUOJIU, PECHUUKHU, )KTYTUKH.
OYHKIIMY OPTaHOUIOB KIIETKH.
Bxurouenns. Anpo — perysisiTopHbIin
HEeHTp KiIeTku. CTpoeHue sapa: siaepHas
000J104Ka, KapuoIjiazma, XpoMaTHH,

PackppiBaTh copepkaHue TEPMUHOB

Y TIOHSTHIA: ITUTOTIIa3Ma, OPTaHOU/IHI,
sHjom1azMarudeckasceTs (I11C),
anmapat [ oJIbKu, TM30COMBI, BAKYOJIb,
MUTOXOHAPHH, TUTACTHIBI (XJIOPOILIACTHI,
XPOMOILIACTHI, JICHKOIJIACTHI),
pUOOCOMBI, MUKPOTPYOOUKH, KIICTOUHBIN
IEeHTp (IIEHTPOCOMa), PECHUYKH,
KTYTUKH, BKITFOUCHHUS, PO, sAepHast
000J104Ka, KapuoIjia3Ma, XpOMaTHH,
STPBIIIKO, XPOMOCOMBEI.

OnuceIBaTh CTPOCHHE DYKAPUOTUIECKOMN
KJIETKH 110 U300paKEHUSIM

¥ Ha MUKpOIIpenaparax;
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SIAPBIIIKO. XpOMOCOMBI. TpaHcniopT
BEILIECTB B KIIETKE.

Jemoncmpayuu:

Ilopmpempwi: A. JleBenryk, P. I'yxk,

T. llIBann, M. Ilnennen, K. bap,

P. Bupxos.

Tabauywl u cxemwvr: «CTpoeHue
AYKAPUOTUYECKOMN KIETKN», «CTpoeHue
KUBOTHOU KJIETKW», «CTpoeHUE
pacTUTENbHOU KIETKW», «CTpoeHue
MPOKAPUOTUYECKON KIIETKHNY,
«Crtpoenue saapa KIETKN.
Obopyoosanue.: CBETOBOW MUKPOCKOIL,
MUKPOIIpEnapaTbl PpaCTUTEIbHBIX U
KUBOTHBIX KJIETOK.

Jlabopamopnuie u npakmuueckue
pabomot:

Jlabopatopnas paborta Ne 2. «M3yuenue
CTPOEHUS KIIETOK PACTEHHI, J)KUBOTHBIX U
OakTepuil MoJ MUKPOCKOTIOM Ha TOTOBBIX
MHUKpOIIpENapaTax U UX OMNUCAHUEN

KJIaCCU(DUITMPOBATH OPTaHOU/IBI

B 3aBUCHUMOCTH OT OCOOEHHOCTEH UX
cTpoeHus (0THOMEMOpaHHBIE,
nBymMeMOpaHHbIe, HeMeMOpaHHbIE);
OMKCHIBATH (PYHKIIUU KaXKOTO
OpraHoOH/a B KJIETKE.
XapakTepu3oBaTh KJIETOYHOE SJIPO KaK
MECTO XpaHEHHUs], epeadn (yABOCHHE
XpOMOCOM) U peanu3aluu
(TpaHCKpHUIILIKS) HACIEICTBEHHON
UH(pOpMaIIUU KIETKH.

[lepeuncriaTh ¥ ONUCHIBATH KOMIIOHEHTHI
a5pa U uxX QyHKINH;

CxemMaTH4HO U300paXkaTh CTPOCHUE
PaCTUTEIBHOU U )KUBOTHOW KJIETKHU.
OOBICHATH OMOJIOTMYECKOE 3HAYEHUE
TPAHCIIOPTA BEILECTB B KJIIETKE

Wroro yacoB no teme 8

Tema 4. /KusHeneATeIbHOCTh KJIETKH

4.1 | OOMeH BelecTB. 2 OOMEH BeIIeCTB, MM METa0OIU3M. PackpbiBaTh cojiepkaHrie TEPMUHOB
[InactTnueckuit Accumuiisanus (TIacTUYeCKUil OOMEH) Y TIOHATHI: 0OMEH BEIECTB U
oOMeH. DOTOCHHTE3. U TUCCUMWISILIUS (SHEPreTHUECKUI MpeBpalleHne YHEPTur (METaboIn3M),
XeMOCHHTE3 00MEH) — JIB€ CTOPOHBI €TUHOTO ACCUMUJISINS, TUTACTUIECKUNA OOMEH,
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npolecca Metabonuszma. Poib 3aKkoHOB
COXpaHEHUs BEIECTBA U SHEPTUU

B IOHUMaHUH MeTabonmu3ma. TUmbl
oOMeHa BeleCTB: aBTOTPOGHBIN

u retepoTpodusii. Pois hepmenTos
B 0OMEHE BEIIECTB U MPEBpALICHUU
JHEpruu B KieTke. POTOCUHTES.
CaetoBas 1 TeMHOBas (a3bl
¢doTocuHTe3a. Peakunu porocuHTesa.
OddpekTuBHOCTH POTOCUHTESA.
3HavyeHue (HOTOCUHTE3a AJIS )KU3HU
Ha 3emuie. BisiHue ycnoBuii cpefsl
Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIICHUS
€ro MPOJAYKTUBHOCTH Y KYJbTYPHBIX
pacTeHuil.

XeMOCHHTE3. XEMOCUHTE3UPYIOIINE
OakTepuu. 3HaYEHHE XEMOCHHTE3a
JUIA )KU3HHU Ha 3eMIIe.
Jemoncmpayuu:

llopmpemuwi: K. A. Tumupszes.
Tabauyvt u cxemol: «XJIOPOILIACTY,
«DoTocuHTE3»

JTUCCUMUJISITINS, SHEPTETHUECKII 0OMEH,
dboTocunTe3, GOTONINU3,
dhochopunupoBanue, MEPeHOCUNK
POTOHOB, XEMOCHHTE3.

OmnuceiBaTh (HOTOCUHTE3, MMPOIIECCHI,
MPOTEKAIOUE B CBETOBOM U TEMHOBOM
daze.

BBIABIATh MPUIMHHO-CIICACTBEHHBIC
CBSI3U MEX/TY MOTJIOIICHUEM COTHEUHON
SHEPTUH XJIOPO(DUIIIOM U CHHTE30M
Monekyna ATO.

CpaBHMBaTh UCXO/IHBIC BEIIECTBA,
KOHEYHBIE MPOAYKTHI U YCIOBUS
MIPOTEKAHUS PEAKI[MI CBETOBOU

¥ TEMHOBOM (pa3bl (OTOCHUHTE3A,
CpaBHHBaTh (DOTOCHHTE3 U XEMOCHHTE3.
OueHuBarh 3HaUeHHE POTOCUHTE3A U
XEMOCHHTE3a JIJIS )KU3HU Ha 3emile

4.2

DHepreTuYeCcKui
obmeH

DHepreTUdeckuii OOMEH B KIIETKE.
Paciennenue BemiecTs, BhICICHUE

U aKKyMYJIMPOBAaHHE YHEPTUH B KJICTKE.
DTarbl JHEPreTUIECKOTO OOMEHA.
['mukonu3. bpoxkeHnuen ero BUbl.

PackpeiBaTh copepkaHie TEPMUHOB

U TIOHSATUI: DHEPreTUYECKU 0OMEH,
TJIMKOJIN3, MOJIOYHOKHCIIOE OpOKEHHE,
CIUPTOBOE OpOXKEHUE, OMOIOTUYECKOE
OKHCIIEHUE, KJIETOYHOE JbIXaHHUE,
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KucnoponHoe okucienue,

WJIN KJICTOYHOE JIbIXaHHE.
OxucnurensHoe hochopuimpoBaHue.
O} heKTUBHOCTH FHEPTETHUECKOTO
oOMeHa.

Jemoncmpayuu:
Tabauywvl u cxemol: « TUMIBITATAHUS,

«MeTabomm3my», « MUTOXOHIPHS,
«JHepreTUYecKul 0OMeH»

JTUCCUMUTIATINSA, (PEPMEHT.
Xapaktepu3oBaTh OOMEH BEIECTB

Y TIpEBpallleHue SHEPTUuH (METa0b0IN3M)
KaK OJIHO UX CBOMCTB HUBOTO.
[lepeuncnaTh 0COOCHHOCTH
MJIACTUYECKOTO Y SHEPTETUYECKOTO
oOMEHa B KJIETKE; yCTAaHABJIUBATh
B3aMMOCBSI3b MEXTy HUMHU.

Paznuuate TUIIEI 0OOMEHA BEIIECTB

B KJIETKE: aBTOTPO(HBII

U TETePOTPOHBIIA.

OnuceIBaTh 3TAIBI SHEPTETUUECKOTO
oOMeHa (MOArOTOBUTEIbHBIMN,
OECKHUCIOPOIHBIN, KUCTOPOIHBIN )

Y CPaBHHMBATh UX MEXKIY COOOM.
XapaKTepru30BaTh PEaKIUH TIHKOJIN3A,
OpOKEeHUSI, KJIETOYHOTO JbIXaHUS;
BBISIBIIATH MPUYMHHO-CJICACTBEHHBIC
CBSI3U MEXTY TITUKOJIN30M, KI€TOYHBIM
JIBIXaHUEM U CUHTE30M MOJIEKYJT ATO.
CpaBHuBaTh 3QHEeKTUBHOCTD
OECKUCIIOPOTHOTO U KUCIOPOIHOTO
ATAroB

4.3

BbuocunTes Oenka

Peaknuu MaTpu4HOTO CUHTE3A.
I'enetnueckas unpopmanus u JJHK.
Peanuzanus reHeTudeckoit nuHGopmanuu
B KJIeTKe. | eHeTHUeCcKU KO HUero

PackpriBaTh cojziep>kaHHE TEPMUHOB
U NOHSITHUU: TeH, TCHETUYECKUU KO/,
MaTPUYHBIN CUHTE3, TPAHCKPUIILIHS,
TPAHCIALMS, KOJIOH, aHTUKOJIOH,
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CBOMCTBA. TpaHCKpUNIMSA — MATPUYHBIN
cunte3 PHK. Tpancasnus — OnocunTes
Oenka. DTamnbl TPAHCIALUU.
KoaupoBanneamunokucnor. P

0JIb puOOCOMB OHOCHHTE3E OETKa.
Jemoncmpayuu:

Ilopmpemuwi: H.K. Konbuos.

Tabauyet u cxemwvi: «Ctpoenue [JHK»,
«CTtpoeHue u PyHKIIMOHUPOBAHUE TEHAY,
«Cunre3s Oenkay, «Permukanms JTHK»,
«I'eHeTHYECKHUM KOI.

Obopyodosanue: MO~ alTUTMKAIIAN
«Y nBoenue JIHK n Tpanckpumnys»,
«buocunTes 6enka

pubocoma, IeHTpabHas J0rMa,
MOJICKYJIIpHAst OMOJIOTHSI.

OmnpenensiTh CBOHCTBA TEHETUIECKOTO
Koja (TPHUILIETHOCTh, OJJTHO3HAYHOCTD,
BBIPOXKJICHHOCTD, YHUBEPCATBHOCTD,
HETIEPEKPHIBAEMOCTh, HEIPEPHIBHOCTH ).
OnuceIBaTh ATAIBI peaaTnu3aluu
HACJICJICTBEHHOW MH(POPMAITUH B KJIETKE.
CpaBHUBATH PEAKIIUN MATPUIHOTO
cuate3amonekyn PHK u Genka B kireTke

4.4

Heknerounsie
(bOpMBI KUZHU —
BUPYCHI

Hexknerounsie hopMbI KU3HA — BUPYCHI.
Hcropust OTKpBITHSI BUPYCOB

(. W. ViBanoBcKkwii).

OcoOeHHOCTH CTPOSHHUS U dKU3HEHHOTO
nuKJia BupycoB. bakrepuodaru.
bone3nu pacreHnit, )KUBOTHBIX

Y YEJIOBEKA, BHI3BIBAEMBIC BUPYCAMH.
Bupyc ummyHonedunura uesoBeka
(BUY) — Bo30yauTenb

CIT1[a. OOpaTHasi TpaHCKPHUIILKS,
peBepTasa u MHTErpasa.
[IpodunakTuka pacnpocTpaHeHuUs
BUPYCHBIX 3a00JI€BaHUI.

PackpriBaTh coepkaHue TEPMUHOB

Y TIOHATUH: BUPYC, BUPYCOJIOTHS,
Karcu, bakrepuodar, BUpyc
uMMmyHoaeduiuTa yenoseka (BUY),
OHKOT'€HHbIE BUPYCHI.
XapakTepru3oBaTh BUPYCHI KaK
HEKJICTOYHYIO (POpMY JKU3HH;
O0COOEHHOCTH CTPOCHUS

U )KU3HENIeATEIbHOCTH BUPYCOB.
OnuceIBaTh KU3HEHHBIN ITUKI BUPYCOB
UMMYHOJE(PUIINTA YETOBEKa; pa3IindaTh
Ha pucyHkax BTM ((Bupyc TabauHoii
MO03auKn), bakrepuodar, BUY.
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JHemoncmpayuu:

Ilopmpemuwi: JI. 1. IBaHOBCKUIA.
Tabauyvt u cxemol: «BUpych»,
«bakrepuodarny; «CtpoeHue

1 sku3HeHHBbIN nukia Bupyca CITINda,
OakTepuodaray.

Obopyoosanue.: MOJENb CTPYKTYPbI
JIHK; MmarauTHas MOI€/Ib-aNITMKAIIIS
«CTpoeHUE KICTKI»

OOG0CHOBBIBATH U COOJIIOIATH MEPHI
npodMIAKTUKN PACTIPOCTPAHEHUS
BUPYCHBIX 3a00JI€BaHHIA
(pecniupaTopHBbIe, KEITYA0IHO-
KUIICYHbIE, KJICIIEBON SHIIE(ATHT,
BUY-undexims)

Htoro yacos 1o teme 6
Tema 5. PazMHoOKeHHe W MHIAMBHAYAJIbHOE Pa3BHTHE OPraHHU3MOB
5.1 | )KusHeHHbI UK 1 KiteTouHBIN UK, MK )KU3HCHHBIA UK | PacKkpbIBaTh COJICpIKaHHE TEPMUHOB

KJIeTKU. [lenenue
KJIETKU. MuTo3

kieTku. MHTepdasza u MuTos.
[Iporneccol, mpoTekaronue B uHTEepdase.
Penukanus — peakuusi MAaTpU4HOTO
cunte3a JIHK. Ctpoenue xpomocom.
XPpOMOCOMHBII HAOOP — KAPUOTHII.
JIMTIIONAHBIN U TallJIOWIHBIN
XPOMOCOMHBIE€ HA0OPHI. XPOMATHU/IBI.
[{uTosmornyeckre OCHOBBI PA3MHOKEHUS
Y UHJMBUAYAJILHOTO Pa3BUTHS
OPraHu3MOB. [[elleHne KIIETKU — MUTO3.
Craaun muto3a. [Ipoueccsl,
MPOUCXOIAIINE HA PA3HBIX CTAIUIX
MMTO3a. bHOJIOrnYecKnit CMBICI MUTO3A.
[Tporpammupyemasi rubGesb KIETKA —
aroInTo3.

U TIOHATHM: KJICTOYHBIN ITUKII,
uHTep(dasza, peayrimKaims, XxpoMocoMma,
KapUOTHUII, TAIUIOUIHBIN, TUTIIION AHBII
XPOMOCOMHBI HA0Op, XPOMATHU/IBI;
MHTO3 €ro cTaauu: npodasa, meradasa,
anagasza, Tenodasa.

OnuceIBaTh KU3HEHHBIN ITUKJT KJIETKU;
MePEUYUCIIATh U XapaKTepUu30BaTh
MePUO/JIbl KIIETOYHOTO 1IUKJIA,
CpPaBHUBATH UX MEXY COOOM.
OnuchIBaTh CTPOEHUE XPOMOCOM,
KapHOTHUIIOB OPraHW3MOB, CPaBHUBATH
XPOMOCOMHBIE€ HA0OPHI KJIETOK.
CpaBHMBATH CTAJIMM MUTO3A.

PaznuyaTh Ha MUKpoOIIpenaparax
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JHemoncmpayuu:

Tabauywl u cxemol: «KIETOYHBIN ITUKID,
«Pernmukanus [IHK», «Ctpoenue
XpPOMOCOMBI», « MUTO3»; MarHuTHasI
MOJIeIb-anIIuKaIus «Jlenenue KIeTkny;
moxens JJHK.

Obopyoosanue.: CBETOBOM MUKPOCKOIT U
Mukponpenapat «Kapruoknnes B KiieTkax
KOpELIKA JIYKa».

Jlabopamopnbsie u npakmuueckue
pabomol:

JlabopaTopnas pabota Ne 3.
«HabOmronenne MuTo3a B KJIIeTKax
KOHYHMKA KOPEIIIKa JTyKa Ha TOTOBBIX
MUKpOIIpenapaTax»

Y PUCYHKAX CTaJINA MUTO3A.
PackpbIBaTh OMOJIOTUYECKUA CMBICT
MHUTO32

5.2

dopmbl
Pa3MHOXEHHUS
OpPraHu3MOB

®opMBI pa3MHOKEHHS OPTaHU3MOB:
0ecI10JI0€ U MOJIOBOE.

Buasr 6ecronoro pa3MHOXKEHHUS:
JleJIEHNE HAJIBOE U IOYKOBAHHUE
OJIHO- I MHOT'OKJICTOYHBIX,
CropooOpa3oBaHKE, BEreTaTHBHOE
pPa3sMHOKCHHE.

HckyccTBeHHOE KJIOHUPOBAHNE
OpraHU3MOB, €0 3HAUYCHHE
JUISICENIEKIIU .

[TosioBOE pazMHOXKEHUE, ETOOTIINYUSA
oT O€eCII0JIOrO.

PackpwiBaTh copepkaHue TEPMUHOB
Y TIOHSITUI: PA3MHOXKEHUE, KIJIOH,
MTOJIOBBIC KJIICTKH (raMeThl),
SANIEKJIETKA, CIIEPMATO30M 1, 3UTOTA,
JICIICHHUE HAJIBOE, IIOUKOBAHHUE,
CHIOpYJISAIIHS, (PparMeHTaIs,
BEreTaTUBHOE Pa3MHOXKEHHE,
CEMEHHOE Pa3MHOKEHHE, OTIbIJICHHE,
JIBOMTHOE OTJIOJIOTBOPEHUE, TTOJIOBBIE
JKEJIe3bl, CCMCHHUKH, SMIHUKH,
OIUIOJIOTBOPEHUE (HAPYKHOE,
BHYTpPEHHEE).

42



denepanbhas padoyas nmporpamma | bruonorus. 10-11 kinaccel (6a30BbIi YPOBEHB)

JHemoncmpayuu:

Tabauyel u cxemvt: «POPMBbI
Pa3MHOXKEHUS OPTAaHU3MOBY, «/{BOITHOE
OIUJIOJIOTBOPEHUE YIBETKOBBIX
pacTeHun», «/leneHue KIeTku
Oaktepun», «BereratuBHOE
pa3MHOXXEHUE pacTeHHi», « CTpoeHUe
MOJIOBBIX KJIETOK»

XapakTepu3oBaTh 0COOCHHOCTH

¥ 3HaYeHHEe OECIOJIOTO

1 TIOJIOBOTO CITIOCOO0B

Pa3MHOXKCHHSI.

Boienats BUIbI O€CIOI0ro
Pa3MHOKEHUST; BBISBIISTH B3aMOCBSI3U
Mexay (opmamu u cnocobamu
Pa3MHOXEHUS, U X OMOJIOTHYESCKUM
3HAYCHUEM.

Bnanets npriemamMu BereTaTUBHOTO
Pa3MHOXEHUS KyJIbTYPHBIX pACTCHUN
(Ha mpuMepe KOMHATHBIX).
XapaKkTepru30BaTh MOJIOBBIC KICTKH:
STUTIEKJICTKH, CTICPMATO30HU/IbI;
BBISIBIIATH OCOOCHHOCTHU

UXCTPOCHHUS

5.3

Meiios

Meiio3. Ctaguu meiio3a. [Ipoueccsi,
POUCXOJIAIIME HA CTAIUSIX MEi103a.
[ToBeneHune XxpoMOCOM B MEHO3E.
Kpoccunrosep. brosiornueckuii CMbICIT
Y 3HAYCHHE MENO03a.

Jemoncmpavyuu:

Tabauysl u cxemol: «JleneHNE KISTKI,
«Meiios».

Obopyoosanue: moaens JJHK;
MarHUTHas MOJIEb-aNTIuKaI1sI
«JleneHue KIeTKM»

PackpeiBath copepkaHue TEPMUHOB

U TIOHATHUM: MEH03, KOHbIOT AU
XPOMOCOM, MEPEeKPeCT (KPOCCUHTOBEP)
XpPOMOCOM, TaMETHI.

XapaxkTepuzoBaTh MeH03 Kak Crloco0
KJIETOYHOTO ICJICHUST; ONTUCHIBATH MEHO03
0 CTaJusIM; CPABHUBATH CTAJINU MeHO03a
Y MHUTO3a.

PaznuyaTh Ha pUCYHKAX CTaIUU MEi03a;
pPacKpbIBaTh OMOJOTUYECKOE 3HAYCHUE
Meno3a
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5.4 | ObpazoBanme ["ameTorenes — npouecc 06pa3oBaHus PackpeiBaTh coaep:kaHue TEPMUHOB
U pa3BUTHUE MOJIOBBIX KJIETOK Y>KMBOTHBIX. Y TTOHSITUM: TaMETOTE€HE3, CIEPMATOreHE3,
MOJIOBBIX KJIETOK. [TonoBble xene3bl: CEMEHHUKH OOT€HE3, CIEPMATO30U /I, AKPOCOMA,
OrmiogoTBOpEHNE u ssnyHuKkd. OO0pa3oBaHuE U pa3BUTHE SAUIIEKIIETKA, MOJISIPHBIE TEIbIIA.
MTOJIOBBIX KJIETOK — FraMeT (CepMaTo30M I, | XapakTepu3oBaTh OCOOEHHOCTU
AULEKIETKA) — CIEPMATOreHeE3 ramMeToreHe3a y *HUBOTHBIX U €r0 CTaJIUH;
1 ooreHe3. OCOOEHHOCTH CTPOCHMUS TIOJIOBBIE KJICTKH JKHBOTHBIX 1 OTIMCHIBATH
AUIEKIETOK U CIIEPMAaTO30UI0B. IIPOLIECC UX PA3BUTHA.
OnnonorBopenue. [lapreHorenes. CpaBHHBATh ClIEPMATOIE€HE3 U OOTEHES.
Jemoncmpayuu: OnuceIBaTh OIUIOIOTBOPEHHE,
Tabauywt u cxemor: «lIpsmoen HepsiMoe | OMOJIOTMYECKOE 3HAUECHUE
pasButuey, «l'ameToreHnes OILTIOIOTBOPEHUS
Yy MIIEKOIUTAIOIIUXH YETOBEKaY.
Obopyodosanue: MoJeIL MeTadazHOU
XPOMOCOMBI, MUKPOCKOTI,
MUKponpenapatbl «CriepMaTo30U/Ibl
MJICKOITUTAIOIET 0y, «ANIeKIIeTKa
MJIEKOTIUTAIOLLIET 0.
Jlabopamopnuie u npakmuueckue
pabomol:
JlaGoparopnas padota Ne 4. «3yueHue
CTPOCHUS TMOJIOBBIX KJIETOK HA TOTOBBIX
MUKpOTIpenaparax»»
5.5 | UnauBuyanbHOE NunuBuayanbHoe pa3BuTue (OHTOreHe3). | PackpbiBaTh coepkaHne TEPMUHOB
pa3BHUTHE OMOpHOHAIBHOE PA3BUTHE Y TIOHSTHUI: OHTOTEHE3, IMOPUOTEHE3,
OpPraHU3MOB (aMOpmoreHes). Dtarbl SMOPUOHAIBHOTO | 3Ur0Ta, IpOOJIeHKE, OJaCTOMEDBI,

Pa3BUTHA Y ITIO3BOHOYHBIX JKHUBOTHBIX:

MopyJia, 6y1actysa, 0JacToIelNb,
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IpobIieHue, racTpysIus, OpraHOTeHE3.
[TocTamOproHanbHOE pa3BUTHE. THIIBI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHSL:
psIMOE, HE IPSIMOE (JINYMHOYHOE).
BinsiHue cpenbl Ha pa3BuTHE
OpraHu3MOB; (PaKTOPHI, CTIOCOOHBIE
BBI3bIBATh BPOKJICHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3
LBETKOBOI'O PACTEHUSI: CTPOCHUE CEMEHH,
CTaJNM Pa3BUTHSL.

Jemoncmpayuu:

Tabauyvl u cxemovl. «OCHOBHbBIE CTAIUU
OHTOreHe3a», «IIpssmoe u Henpsmoe
pa3BuUTHE», «/IBOMHOE OIJIONOTBOPEHUE
YUBETKOBBIX PACTEHUI

racTpyJa, HelpyJa, OpraHoreHes;
3apOABIIIEBBICIIUCTKHU: IKTOJACPMA,
Me30/IepMa, SHTOAEPMa;
MOCTAMOPHUOHAIBHOE PAa3BUTHE: MIPSIMOE
1 HenpsiMoe (JTMIMHOYHOE); MeTaMop(o3,
Meracropa, MHUKpOCIOpa, MbUIbLIEBOE
3€pPHO, CIIEPMUH, 3aPOABIIIEBBIA MEIIOK,
JBOMHOE OILJIOIOTBOPEHHUE.
Onpenensrtsb dTarbl SMOPUOHATIHLHOTO
Pa3BUTHS XOPIOBBIX HAa CXeMaX

U TperapaTax ¥ OIMUCHIBATH MPOIIECCHI,
MIPOUCXOISIINE HA KaXKIOM dTarle.
CpaBHUBAaTh NEPUO/IbI OHTOTCHE3A;
MPSIMOE U HETIPAMOE (JTMYMHOYHOE)
MOCTAIMOPHUOHAIBHOE Pa3BUTHE,
3apOBIIIN YeJIOBEKA U IPYTUX
XOP/IOBBIX.

OOBICHATH OMOJIOTHYECKOE 3HAYCHUE
pa3BUTHS C METaMOP(HO30M;
OTPHIIATEIFHOE BIUSHUE aJIKOTOJIA,
HUKOTHHA U JAPYTHX TEPATOTEHHBIX
(bakTOpOB Ha pa3BUTHE 3aPO/IbIIIA
YeJIoBeKa.

OnuceIBaTh NPOIIECC IBOMHOTO
OTLIOIOTBOPEHHMS y IIBETKOBBIX
pacTeHU

HToro yacoB nmo teme
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Tema 6. HaciiencTBeHHOCTh M K3MEHYHUBOCTH OPraHU3MOB

6.1 | 'eneTuka — Hayka 1 [IpeameT u 3a1a4n FEHETUKH. PackpbIBaTh cofiepkaHue TEPMUHOB
O HACJIEICTBEHHOCTH Pounb nuronorun 1 sMOproOIOTHN Y TIOHSTHIL: T€H, TEHOM, T€HOTHII,

Y U3MEHYHUBOCTHU B CTAHOBJICHUU T'eHETUKU. Bkiaz (dbeHOoTHUII, XPOMOCOMBI, AJIJIENIbHBIE T€HBI
POCCHICKUX U 3apyO€KHBIX YUEHBIX (annenu), rOMO3UrOTa, FE€TEPO3UTOTa,
B Pa3BUTHE F'€HETHKU. METOIbl TCHETUKH | JOMUHAHTHBIN IPU3HAK (T€H),
(ruOpUIOIOTNYECKUH, PELECCUBHBIN MPU3HAK (T€H), YuCcTas
LIUTOT€HETUYECKHI, MOJIEKYJISIPHO- JVHUSL, THOPUL.
TE€HETHUYECKUN ). [lepeuncnarh U XapaKTepU30BaTh
OCHOBHBIE T€HETUYECKUE MTOHATHS. METO/Ibl TEHETUKH: THOPUIOJIOTUYECKHI,
I'eHeTHUECKast CUMBOJIMKA, LHUTOT€HETUYECKHM, MOJIEKYIISIPHO-
UCIIOJIb3yEeMasl B CXEMaX CKPEIIMBAHUM. | TCHETHYECKUI; TOMUHAHTHBIC
Jemoncmpayuu: Y PELIECCUBHBIE IPU3HAKU PACTEHUI
Ilopmpemuwi: I'. Mennens, T. Mopras, Y KUBOTHBIX.
H. 1. BaBunos, C. C. UeTBepHuKOB, [Tosib30BaThCS FEHETUYECKOM
H. B. Tumo¢deen-PecoBckuii. TEPMHUHOJIOTHEN U CUMBOJIMKON
Obopydosanue: MOJIE€Tb- ANITITUKALIUS JUISL 3aIIMCH TEHOTUITHYECKUX CXEM
«MOHOTMOPUIHOE CKPELIUBAHUEY, CKPEILMBAHUS
repbapuii «['opox moceBHOI»

6.2 | 3akoHOMEpHOCTH 1 3aKOHOMEPHOCTH HACJIEI0BAHUS PackpbiBaTh cofepkaHue TEPMUHOB
HACJIEJOBaHUS IPU3HAKOB, YCTAHOBJICHHbBIE Y TIOHATUN: MOHOTHOPUAHOE
MIPU3HAKOB. I'. Mennenem. MoHorubpuHoe CKpeluBaHue, (eHOTUITHYECKUE
Monorubpuanoe CKpelIMBaHue. 3aKOHeAMHO00pa3us IpyMNIbl, THOPUIOIOTUYECKUI METO/,
CKpEILMBAHNE ruOpuI0B NepBOro nokoyieHus. [IpaBuio | 4ucThie TUHUH, TOMUHUPOBAHUE TEHOB

JOMUHUPOBAHMS. 3aKOH paculeIIeHUs
MPU3HAKOB. [ MMOTE3a YMCTOTHI TaMeET.
[TommHOEHM HEMOJIHOE TOMHUHUPOBAHUE.

(moJIHOE, HETMOIHOE), pacUIEIICHUE
B MIOTOMCTBE.
OnuchIBaTh METOAUKY ITPOBEACHUS
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JHemoncmpayuu:

Ilopmpemui: I'. Mennens.

Tabauysr u cxemovl. «MOHOTUOPUTHOE
CKpELIMBAaHUE U €r0 IUTOICHETUYECKas
OCHOBa», «3aKOH PacCIICIICHUS U €T0
LIUTOT€HETHUYECKAs] OCHOBaY», «3aKOH
YUCTOTHI TAMETY.

Obopyoosanue:

MOJIeIH-aNIIMKauu «MoHoruopuHoe
CKpenuBanue», «Henomnoe
JOMUHUPOBaHUE», repbapuii «I opox
ITIOCEBHO»

I'. MeH1e1eMOTIBITOB 10 U3YYEHUIO
HACJIEIOBAHUS OJIHOU Mapbl MPU3HAKOB
y TOpOXa IMOCEBHOTO.

PackpsiBaTh conep:kaHue 3aKOHOB
eIMHOO00pa3usi THOPHUIOB IEPBOTO
MTOKOJICHUS W 3aKOHA PACILIETUICHHUS.
OOBSACHSITH TUIIOTE3Y YUCTOTHI TaMET.
3anuceIBaTh CXeMbl MOHOTHOPUTHOTO
CKpeNIMBaHus, OOBACHSITH €T0
[UTOJIOTUYECKUE OCHOBBI U pEIIaTh
TEHETUYECKUE 3aJaU

Ha MOHOTHOpUJIHOE CKpEIMBAHUE

6.3

Jurubpunoe
CKpelIMBaHue.
3aKOH HE3aBHUCHUMOT'O
HACJeIOBaHUS
MIPU3HAKOB

JuruOpuaHoe ckpeluBanue. 3aKoH
HE3aBUCUMOTO HACJIEAOBAHUS
NpU3HAKOB. [luTOreHeTnuecKre OCHOBBI
JUTHOPUIHOTO CKPEIUBAHUSI.
AHaIM3upyrouee CKpeluBaHue.
Hcnonb3oBaHre aHATU3UPYIOIIETO
CKpEILUBAHUS JIJIsl OTIPEACIICHUS
Te€HOTHUITa OCOOMU.

Jemoncmpayuu:

llopmpemuwi: I'. MeHiemnb.

Tabauysl u cxemot: «JlurudpugHOe
cKkpeluBanuey, «llutonornyeckue
OCHOBBI TUTHOPUTHOTO CKPEIITUBAHUS.
Obopyodosanue: MOJIEIb- allTUTUKALIAS
«JIurnOpuHOe CKpEIBaHUEY

PackpbIBaTh cojiepKaHUE TEPMHUHOB

Y TIOHATHI: TUTHOPUIHOE CKPELIMBAHNE,
aHAIM3UPYIOIEE CKPEIIMBAHUE.
OnuceiBaTh onbITH ['. Menaens

M0 M3YYEHUIO HACJIeI0BaHUs ABYX Map
IIPU3HAKOB Y TOPOXa ITOCEBHOTO.
PackpeiBaTh conep:kaHue 3aKoHa
HE3aBUCUMOTOHACIIE0BAHMS TPU3HAKOB.
ITpumeHsaTs MaTEMaTUYECKUN pacyeT

C MOMOIIbI0 METOJa MEPEMHOKEHUS
BEPOSITHOCTEN U 3alKCh C MOMOIIBIO
(hEHOTUITMYECKUX PATUKATIOB
pacuIeIEHNs] TPU3HAKOB y MTOTOMKOB
1o ()EHOTUITY U TE€HOTHUITY.

3anuceiBaTh CXEMbl AUTUOPUTHOTO
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CKpCIIBAHUA, O0OBACHATH €TI0
IMUTOJIOTMYCCKNEC OCHOBLI U pCIIATh
IFCHCTUYCCKUC 3a4a4Yl Ha I[I/IFI/I6pI/II[H06
CKPCIIMBAHNUC

6.4

CueruieHHOE
HAacJIeJOBAaHUE
MIPU3HAKOB

CuenyieHHOE HacleJOBaHUE TPU3HAKOB.
Pabota T. MopraHna 1o cuerieHHOMY
HaclieIoBaHHI0 TeHOB. HapyiieHue
CLEIICHUS TEHOB B PE3yJIbTaTE
KPOCCUHTOBEpa. XpOMOCOMHAs TEOPUS
HACJIEICTBEHHOCTH.

['eneTnueckue KapTel.
Jemoncmpavyuu:

Ilopmpemuwi: T. MopraH.

Tabnuywl u cxemol: «Menosy,
«I'eHeTnueckue KapThl PACTCHUH,
KUBOTHBIX U YEIIOBEKAY,
«B3auMoaelicTBre alJIeJILHBIX T€HOBY.
Obopydosanue: MUKponpenapar
«dpo3oduna» (Hopma, MyTariuu (Gopmsl
KPBUIBEB U OKPACKHU TE€Ja), MUKPOCKOIIL,
Mopenb-anmnkanus «llepekpect
XPOMOCOM.

Jlabopamopnvie u npakmuueckue
pabomot:

JlaGoparopnas padota Ne 5. «M3yuenue
PE3yIbTATOB MOHOTHOPHUTHOTO

Y JUTHOPUIHOTO CKPEIUBaHUS

PackpriBaTh conepkanne TEPMUHOB

Y ITOHATHUM: CLIETUICHHOE HACJIEI0BAaHNE
MPU3HAKOB, PEKOMOWHALINS T€HOB,
T€HETUYECKHUE KapThl XPOMOCOM,
MOpraHu/a.

Has3piBaTh OCHOBHBIE I1OJI0KEHUSA
XPOMOCOMHOU TEOPUHU
HacnencTseHHocTH 1. Moprana;
pPacKphIBaTh COJIEpKaHUE padOThI

T. Moprana 1o cuerieHHOMY
HACJIEJOBAHUIO T€HOB U IPUYHHBI
HapyILIEHUs CUEIICHNS] MEXK LY T€HAMHU.
3anuceIBaTh CXEMbI CKPELMBAHUS

IIPY CLECINICHHOM HACJIEI0BAHWH,
OOBSACHSTH NPUUMHBI PEKOMOMHAIIUU
I'€HOB, ONPEAEIIATH YACIIO IPYIIII
CUEIJICHUSI TEHOB; PEIIATh TEHETUYECKHE
34144 HA CLCIUIEHHOE HACJIEA0BaHUE
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y Ap030(HIIBI HAa TOTOBBIX
MHUKpOIIpernapaTax»

6.5 | ['eneruka nona. I'enernka nomna. XpoMocoMHOE PackpbIBaTh cofepkaHue TEPMUHOB
Hacnenosanue OIIpeaeIeHHE oNIa. AYTOCOMBI Y TIOHATUI: XPOMOCOMHBII Ha0op,
IIPU3HAKOB, Y TIOJIOBBIE XpOMOCOMBI. ['OMOrameTHbie | ayTOCOMBI, TIOJIOBBIC XPOMOCOMBI,
CLICTUICHHBIX C IIOJIOM Y T€TEPOTraMETHBIE OPraHU3MBI. TOMOT'aMETHBIN 1101, F€TEPOraMETHBII

HacnegoBanue npu3HaKkoB, CUEIJIEHHBIX | ITOJI, CLICIUIEHHOE C II0JIOM HACJIEJOBAaHUE
C II0JIOM. IIPU3HAKOB.
Jemoncmpayuu: OOBACHATH HUTOJIOTMYECKUE OCHOBBI
Ilopmpemuwi: I'. Menpaens, T. Mopras, XPOMOCOMHOT'0 MEXaHU3MAa ONPEACIEHUS
H.N. BaBuios. [10J1a y pa3IMYHBIX OPraHU3MOB.
Tabnuywl u cxemvi: «I'eHeTHKa 110J1aY, CpaBHHBaTh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTHU HACJIEJOBAHHUS, HACJICJOBaHNs IPU3HAKOB, CLEIITICHHBIX
CLICTUIEHHOTO C II0JIOM», «KaproTunsl Y HE CLEIUIEHHBIX CIIOJIOM. PemaTth
YeJIOBEKA U KUBOTHBIX» IeHETUYECKUE 3a]a4X Ha HACIICIOBAaHUE
CLICTUICHHBIX C I10JIOM IIPU3HAKOB

6.6 | 1I3MeH4YnBOCT®. N3MeHunBOCTb. BH/Ibl H3MEHUNBOCTH: PackpriBaTh copepkaHue TEPMUHOB
Henacnencreennas HEHACJICICTBEHHAs ¥ HACJIEJCTBEHHASI. Y TIOHATUIN: U3MEHYUBOCTb,
U3MEHYHUBOCTb Pounb cpenbl B HEHACIEICTBEHHOM HaCJICCTBEHHAs! U3MEHYHUBOCTD,

U3MEHYUBOCTH. XapAKTEPUCTUKA
MOIU(UKAITMOHHON U3MEHYUBOCTH.
BapuanuuonHsbii psa v BapyualOHHas
KkpuBas. Hopma peakuuu npusHaka.
KosnuecTBeHHBIE M KAYECTBEHHBIE
IIPU3HAKU U UX HOPMA PEaKLIUHU.
CaoticTBaMOAM(PUKAITUOHHON
U3MEHYUBOCTH.

HEHaCJIEACTBEHHAs! U3BMEHUYHUBOCTb,
Mou(UKaIIMOHHAS U3MEHYUBOCTD,
BapUALMOHHBIN psill, BApHaHTAa,
BapuallMOHHAsl KpUBas, MpPU3HAK,
HOpPMa PEaKLMH, KOJIMYECTBEHHBIE
Y KaUY€CTBEHHbIE TPU3HAKH.
KnaccuduimpoBatb BUIbI
WU3MEHYHMBOCTH U BBISIBIISITH UX
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JHemoncmpayuu:

Tabauywvl u cxemvl: «Buasl
U3MEHUYHBOCTHY, «MoaudukarmonHas
U3MEHYUBOCTDHY.

Jlabopamopnvie u npakmuueckue
paoomuwl:

Jlabopatopnas padota Ne 6. «3yuenue
MOAU(UKAIMOHHON N3MEHUNBOCTH,
MOCTPOEHUE BapUAIMOHHOTO Psijia

Y BApUALMOHHOW KPUBOM»

Ounonornyeckue 0COOEHHOCTH.
[TepeuncnsaTs cBOMCTBA
MOAU(PUKAIIMOHHON N3MEHUYUBOCTU

U OOBSCHATH €€ 3HAUCHUE

JUIS1 OPTaHU3MOB.

PaznuyaTh KOIMYECTBEHHBIE

Y KQUECTBEHHbIE NIPU3HAKH; CTPOUTD
BAPUALIMOHHBIN P, BAPUALTMOHHYIO
KPUBYIO, BBIUYUCIIATH CPEIHEE 3HAUCHUE
MpU3HaKa

6.7

HaCJ'Ie,IICTBGHHa}I
N3MCHYHNBOCTD

HacneacTBenHasi, Uiy reHOTUITHYECKast
u3MeHunBoCTh. KoMOnHaTuBHAsS
M3MEHYMBOCTb. M€ei03 1 NOJI0BOU
IIPOIIECC — OCHOBA KOMOWHATUBHOM
WU3MEHYMBOCTU. MyTallMOHHAS
U3MEHYHUBOCTb.

Knaccudukanus myTaiuii: TeHHbIE,
XPOMOCOMHBIE, T€HOMHBIE.
YacToTa 1 NpUYNHBI MyTalU K.
MyrtareHnHbie (GaKTOPBbI.

3aKOH TOMOJIOTHUYECKUX PSIJIOB

B HACJIEJICTBEHHON U3MEHYMBOCTHU
H. 1. BaBunosa. Buesaepuas
HACJIEJICTBEHHOCTh U U3MEHUYUBOCTb.
Jemoncmpayuu:

llopmpemuwi: I'. ne ®pu3, H. 1. BaBunos.

Tabauyvl u cxemol: «MyTalMOHHAS

PackpeiBath conep:xkaHue TEPMUHOB
Y IIOHATHI: HACJICACTBEHHAs
U3MEHYMBOCTh, KOMOWHATUBHAS
U3MEHYUBOCTb, MyTallUOHHAS
U3MEHYUBOCTb, MyTaHT, MyTallNU:
TE€HHBIE, XPOMOCOMHBIE, T€HOMHBIE;

IMOJIMINNION NS, aHCYIIIION WA, MyTar CHEI.

XapakTepu3oBaTh HACIEICTBEHHYIO
M3MEHYUBOCTh; (OPMYJIUPOBATH 3aKOH
TOMOJIOTUYECKHX PSJIOB

B HACJIEACTBEHHOM N3MEHUHNBOCTH

H. 1. BaBuiioBa u 0OBSICHATE €r0
3HAYEHUEISI OMOJOTHU M CEJCKIMH.
KnaccudummpoBats MyTanuu: TeHHbIE,
XPOMOCOMHBIE, TCHOMHBIE U IPUBOJIUTH
MIPUMEPHI MyTALIUM.

OOBSICHATH IPUYNHBI BOSHUKHOBEHUS
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U3MEHYUBOCTHY.

Obopyodosanue: MUKPOCKOII,
Mukpomnpenapar «/po3zodpuna» (Hopma,
MyTaluu GOpMbI KPBUILEB U OKpacKa
Tesa); KOMHATHbBIE PACTEHHUS C IECTPO
OKPAaCKOM JINCTHEB.

Jlabopamopnbsie u npakmuueckue
pabomol:

JlaboparopHas padota Ne 7. « AHanu3
MyTaIuil y 1po30(Q bl Ha TOTOBBIX
MHUKpOIIpenapaTax»

MyTalui, posib (PaKTOPOB-MYTareHOB.
CpaBHUBaTh BUBI MyTallU; BBISBISTH
IIPUYUHBI HACJIEACTBEHHOU
U3MEHYMBOCTH, UCTOUHUKHU MYTarceHOB
B OKpYyXarolei cpene (KOCBEHHO).
XapaxkTepu30BaTh BHESACPHYIO
HACJIEICTBEHHOCTh U H3MEHUUBOCTb

6.8

['eneTuka 4yegoBeka

I'enetruka yenoseka. Kapuorun
YeJIOBEKa.

OcCHOBHBIE METO/IbI TCHETHUKH YEJIOBEKA:
IreHeaJIOrnYeCKHi, OJIU3HEI[OBBIH,
IIUTOTCHETHYCCKHM, ONOXUMUUCCKUI,
MOJIEKYJIIPHO-TEHETUYECKU.
CoBpeMeHHOE OIpe/IeSICHUE TeHOTUIIA!
MOJTHOT€HOMHOE CEKBEHHPOBAHUE,
F€HOTUITUPOBAHUE, B TOM YHCIIE

¢ nomouipto [1I[P-ananu3a.
HacnencrBennble 3a001€BaHUS
YeJI0BEKa: TeHHEIE 00J1e3HU, 001e3HU

C HaCJICACTBEHHOM
MPEIPACIIONIOKEHHOCTBIO, XPOMOCOMHBIE
0osie3an. ComaTHUYECKUe

Y TCHEPATUBHBIC MyTallUH.

PackpbiBaTh cosiep>kaHre TEPMUHOB

Y TIOHSATUH: KapHOTHUII YeJIOBEKa,
IIUTOTCHETUYECKUIA METOI,
reHEAIOrMYEeCKUI METO1, POJOCTIOBHBIC,
OJIM3HETIOBBIA METO/I, HACIICICTBCHHBIE
0omne3Hu: (MOHOTECHHBIE,

C HACJIEICTBEHHON
MPEIPaCTOI0KEHHOCTHIO,
XPOMOCOMHBIE), METUKO-TCHETHUECKOE
KOHCYJIbTUPOBaHUE.

[lepeuncnarb 0COOCHHOCTH U3yUCHHUSI
TCHETHUKH YeJIOBEKA; MPUBOIUTH
MIpUMEPHI HACIIEICTBEHHBIX O0JIe3HEeN
YeJIOBEKa, XapaKTePU30BaTh METOIbI UX
poHIIaKTUKN; 00OCHOBBIBATH 3HAYCHUE
MEIUKO-TEHETHYECKOTO
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CtBoJoBBIC KJIETKH. [IpUHIIATIBI
3I0pPOBOT0 00pa3a KWU3HU, TUATHOCTHKH,
pOoUIAKTUKY U JICUCHUS TCHETUISCKUX
OonesHei. MeauKko-TeHETHIeCKOe
KOHCYJIbTHPOBaHKE. 3HAUYCHUE
MEIUIIMHCKOW I'eHEeTUKHU

B IIPEIOTBPAIIICHUH U JICUSHUN
TCHETHYECKUX 3a00JICBaHMI YEIIOBEKA.
Jemoncmpayuu:

Tabnuywvl u cxemor: «HacnemoBanue
pesyc-paktopay, «I'eHeTruKa rpymnm
KPOBUY.

Jlabopamopnvle u npakmuueckue
pabomol:

[TpakTuueckas pabora Ne 2.
«CocraBiieHHE M aHAIU3 POJIOCIOBHBIX

KOHCYJIbTUPOBaHU.

BbIABISTH U cCpaBHUBATH MEX1Y COOOM
JIOMUHAHTHBIE U PELIECCUBHBIE TPU3HAKH
YEJIOBEKA.

CocTaBisaTh U aHATU3UPOBATH
POJIOCIIOBHBIE YEJIOBEKA

YEJIOBEKa»
HTtoro yacoB no teme 8
Tema /. Cesiekuusi OpraHusMoB, OCHOBbI OMOTEXHOJIOTUH
7.1 | Cenexuus Kak HayKa 1 Cernekuus Kak HayKa U Mporiecc. PackpriBaTh comepkaHue TEPMUHOB

U TIpoIecc

Yuenue H. . BaBunosa o nenrpax
MHOT000pa3us U MPOUCXOKACHUS
KYJIbTYPHBIX PACTEHUM.

[{eHTpbI MPOUCXOKICHHS JOMAITHUX
AKUBOTHBIX.

Coprt, nopoja, mramm.

3apO)K,21€HI/IC CCIICKIINMU U JOMCECTHUKAaIlUA.

Y TIOHATHUU: CEJIEKLIHs, COPT, IOPOAa,
ITaMM, JIOMECTHKAIHS,

WJIM OJTOMAIITHUBAHUE, [ICHTPHI
MHOT000pa3us U MPOUCXOKICHUS
KYyJIbTYPHBIX paCTCHUHN

U KMBOTHBIX, TUOPHUIN3AIINSA,
MCKYCCTBEHHBIN 0TOOD.
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JHemoncmpayuu:

Ilopmpemwi: H. 1. BaBunos.
Tabauyvt u cxemol. kapTa «L{leHTpBI
MHOT000pa3usi U MPOUCXOKICHUS
KYJbTYPHBIXpAaCTeHUI», «I1opobl
JOMAIIHUX )KUBOTHBIX», «CopTa
KYJIbTYPHBIX PACTEHUI.
Obopyodosanue: MyJSIKY TIIOI0B

Y KOPHEIUIOJ0B IUKUX (PopM 1
KYJbTYPHBIX COPTOB PACTEHUI;
repbapuii «CeabCKOX035HCTBEHHBIC
pacTeHHsD)

Ha3biBaTh U CpaBHUBATH OCHOBHbBIE
ATaIlbl Pa3BUTHUSI CEJICKIIUH.

N3narate yuenune H. 1. BaBunosa

0 IIEHTPAaX MPOUCXOXKACHUS KYJIbTYPHBIX
pacTeHMil; pa3auyaTh HEHTPHI Ha KapTe
MHUpA, CBSI3bIBATH UX MECTOIOJIOKEHUE
C 0YaraMu BO3HUKHOBEHUS IPEBHENIIINX
[MABWJIN3AIINN.

CpaBHHBaTh copTa KyJIbTYPHBIX
PACTEeHHI, MOPOABI JOMAITHUX
YKUBOTHBIX U UX JUKHUX IIPEKOB.
OueHnBaTh poJib CEJIEKIINU

B 00€CIEUEeHUH MTPOI0BOJILCTBEHHOM
0€30IacHOCTH YeJI0BEYECTBa

7.2

Metonap! 1
JIOCTUKEHHUS
CEJIEKLIUH PACTEHUIN
Y KUBOTHBIX

CoBpeMEHHBIE METOBI CEJICKIUN.
MaccoBblii 1 UHANBUAYAIbHBIN OTOOPHI
B CEJICKIMU PACTEHUNA U KUBOTHBIX.
Ouenka skcTepnepa.
biM3KOpOACTBEHHOE CKPEIMBAHUE —
uHOpuAuHT. Yucras TuHUs.
CkpenmBaHue YUCThIX JTUHUN.
['erepo3suc, niu rubpuaHas cuia.
Heponcreennoe ckpemmBanue —
ayTOpuauHr. OtaaneHHas
TUOpUIU3AIHS U €CYCIIeXH.
HckyccTBEHHBINM MyTareHes3 U Mojay4yeHue
MOJUIIONIOB. JIOCTHIKEHUS CENEeKINN

PackpbIBaTh copepkaHue TEPMUHOB

Y TIOHSTHUI: UICKYCCTBEHHBIN 0TOOD,
MacCOBbI 0TOOP, MHAMBUAYAJIbHBIHI
0T00p, IKCTEPHEP, OTUZKOPOJACTBEHHOE
CKpELIMBaHUE, YUCTAasl JIMHUSA, T€TEPO3UC,
HEPOJICTBEHHOE CKPELIMBAaHUE,
VCKYCCTBEHHBIH MYyTarcHes,
nosuronibl. CpaBHUBATH POPMBI
HCKYCCTBEHHOTO 0TOOpa (MaccoBOro

Y WUHJIMBUAYAJIBHOTO), BUIBI
rubpuan3anuu (6JIM3KOPOICTBEHHON

U OTJAJIEHHOM), CHOCOOBI MOTy4YEHUs
MTOJIUTIOUOB.
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pacTeHul, )KUBOTHBIX
MMHUKPOOPTaHU3MOB.
Jemoncmpayuu:

llopmpemuwi: Y. B. MuuypuHs,

I'. . Kapneuenko, M. ®@. 1BaHOB.
Tabauywl u cxemovl: «OTHaTICHHAS
rubpuauzanus», «PaboTsl akagemMuka
M. ®@. UBanoBay, «llomummonausy.
Obopydosanue: MyJSKU TIOA0B U
KOPHEIUIOZ0B TUKUX (popM u
KYJIBTYPHBIX COPTOB PaCTEHUH.
Jlabopamopnule u npakmuuecxkue
pabomot:

Okckypeusi « OCHOBHBIE METOBI U
JTOCTKEHUSI CEJIEKIINK PACTEHUN U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHIIHIO,
IIEMEHHYI0 depmy,
COPTOUCTIBITATENILHBIA Y4aCTOK

WJIU TETTUYHOE XO3SIMCTBO)

[TpuBOINTE MPUMEPHI TOCTUKECHUN
CEJICKLIUH PACTECHUN U JKUBOTHBIX

7.3

buorexnonorus
KaK OTpacJb
MPOM3BO/JICTBA

buorexnonorus KakK OTpacib
IPOU3BOJCTBA. | €HHAs MHKEHEPUs.
Otanbl co3nanus pekomOuHanTHOUM JIHK
Y TPAHCTEHHBIX OpraHu3MoB. Kiierounas
uHxxeHepus. Kinerounblie KyJIbTyphl.
MUKpPOKIIOHATIBHOE Pa3MHOKEHUE
pacrenuii. Knonnposanue
BBICOKOIIPOAYKTUBHBIX

PackpsiBaTh conep:kaHue TEPMUHOB

Y TIOHSITHI: OMOTEXHOJIOT S, KJIETOUHAs
VH)XEHEpUsl, TCHHAsSUHKEHEPHs,
KJIOHUPOBAHUE, TPAHCT€HHBIE
opranusmbl, MO (reHeTudecku
MOIU(ULIMPOBAHHBIE OPTraHU3MBI).
XapakTepu30BaTh OMOTEXHOJIOTHIO KaK
OTpacCiIb IPOU3BOJICTBA, OCHOBHBIE
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CEIbCKOXO03SIMCTBEHHBIX OPTaHU3MOB.
DKOJIOTHYECKHE U ATUUECKUE TTPOOIIEMBI.
I'MO — reneTruuecku
MOAUGUITIPOBAHHBIC OPTAHU3MBI.
Jemoncmpayuu:

Tabauyvt u cxemvi: «OOBEKTHI
ouoTexHoJorun», «Knetounsie
KYJBTYPBI U KJIOHUPOBAHUE,
«KOHCTpyHpOBaHUEH TEPEHOC TEHOB,
XPOMOCOM»

MOCTIKEHUS OMOTEXHOJIOTUHU B 00JIaCTH
MIPOMBITIUICHHOCTH, CEJTLCKOTO XO3SMCTBA
1 MEIULINHEI.

[lepeunciiaTh U XapaKTepHU30BaTh
OCHOBHBIEMETOIBI U JTOCTHIKECHUS
OMOUH)KEHEPHU.

OOCyX1aTh SKOJOTUYECKHE

1 dTUYECKHE aCIeKThl HEKOTOPBIX
HWCCIIEeN0BAaHUN B 00J1acTH
OonoTexHOMOTHH (KJIOHHPOBAHUSA,
HMCKYCCTBEHHOT'O OILIOJOTBOPEHHS,
HaIpaBJICHHOTO W3MEHEHHUS TeHOMA

1 CO3/IaHUsI TPAHCTCHHBIX OPTaHU3MOB)

HToro yacos 110 Teme 3
Pe3epBHoe Bpemst 1
OBILEE KOJIMYECTBO 34
YACOB I10 ITPOIT'PAMME
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11 KJIACC
HaumenoBaunue
Ne KommuaectBo OCHOBHBIE BUIIBI 1€ATEIHLHOCTH
pa3/iesioB U TeEM [IporpammHOe copepraHue
/11 4acoB oOydJaronuxcs

y4e0HOTO MpeaMeTa

Tema 1. DBoJMIOLHOHHAA OHOJIOTHA

1.1 | DBomrouMsa U METOIBI

€€ U3YUYCHHUS

1

[IpeAnocbuUIKM BOBHUKHOBEHUS
HBOJIFOLIMOHHON TEOPUU. DBOJIIOLIMOHHAS
TEOpUS U €€ MECTO B OMOJIOTUH.
BrnusiHue 3BOIOLIMOHHON TEOPUU

Ha pa3BUTHE OMOJIOTHU U JPYTUXHAYK.
CBuETENBCTBA SBOIOLUN.
IlaneoHTonornyeckue:
MOCJIEIOBATEIBHOCTD MOSIBJICHUS BUJIOB
B MAJICOHTOJIOTUYECKOM JIETOUCH,
nepexoaHbie (POPMBI.
buoreorpaduueckue: cxoacTBo

u paznuune dayH udiop MaTEPUKOB
U OCTPOBOB. DMOPHUOIOTHYECKHUE:
CXOJICTBAaM PA3IUYUs SMOPHOHOB Pa3HbIX
BHJIOB MO3BOHOYHBIX.
CpaBHUTENIBHO-aHATOMUYECKHE:
rOMOJIOTUYHbBIE, aHAJIOTUYHbIE,
PYJIVMMEHTAPHBIE OpraHbl, ATABU3MBI.
MounekynsipHO-OMOXUMUYECKHUE:
CXOJCTBO MEXAHU3MOB
HACJIEJICTBEHHOCTH M OCHOBHBIX

PackpbIBaTh cojiepkaHue TCPMUHOB
Y TTOHSTUI: DBOJIIOLINS, TIEPEXOTHBIC
(bopMBI, GUITOTEHETUIECKUE PSIBI,
BHJIBI-DHJIEMUKH, BUJIBI-PEIIUKTHI,
3aKOH 3apO/IBIIICBOTO CXOJICTBA,
OMOreHEeTHYECKUH 3aKO0H,
TOMOJIOTMYHBIC U aHAJIOTUYHBIC
OpraHbl, pyIUMEHTAPHBIC OPTaHbI,
aTaBU3MBI.

[lepeuncriaTh OCHOBHBIC ATAIBI Pa3BUTHS
ABOJIFOLIUOHHOMN TEOPUHU.
XapakTepru30BaTh CBUIACTCIIHCTBA
HBOJTIOIMU: TIAJICOHTOJIOTHYECKHE,
ouoreorpaduueckue,
AMOPHOJIOTHICCKHEC, CPABHUTEIIHHO-
aHATOMHUYECKHUE, MOJIEKYJISIPHO-
OMOXMMHUYECCKHE.

[IpyuBOINUTH MPUMEPHI MEPEXOTHBIX
dhopM OpraHu3MoB, (PUIOTCHETHICCKHUX
PSIOB.

[IpuBoauTh (HOPMYTUPOBKH 3aKOHOB
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METa0O0JMYECKUX MyTEeH y BCEX KUBBIX
OpraHU3MOB.

Hemoncmpayuu:

Ilopmpemuwi: K. JIlunnen, X. b. Jlamapk,
Y. Jlapsun, B. O. KoBasieBckuid,

K. M. Bap, 3. I'ekkens, ®. Mrosuiep.
Tabnuywvl u cxemol: «PazBurue
OpPraHUYECKOro MUpa Ha 3eMJe,
penbedHbIe TAOTUIBI «3apOIbIIIN
MMO3BOHOYHBIX YKUBOTHBIX),
«ApXEONTEPUKCH.

Obopydosanue: dbuoreorpapuyeckas
KapTa MHUpa; KoJeKuusa «DopMbl
COXPAHHOCTHU MCKOTAEMBbIX KUBOTHBIX
Y PacTEHUI»; BIIAKHbIE MPENapaThl
«Pa3BuTre Hacekomoro», «Pa3Butue
JISITYILKI

OMOreHETUYECKOTO U 3apOJbIIIICBOTO
CcXoAacTBa

1.2

Ucrtopus pazsutus
NpPEICTaBICHU I
00 IBOITIOTTNH

OpouronimoHHas teopus Y. JlapBuHa.
[IpeanochbUIKM BOBHUKHOBEHUS
JapBUHU3MA. [[BHXKYyIIIME CUITBI
ABOJIIOLINM BUIOB 110 JlapBUHY
(M30BITOYHOE PA3MHOKEHUE

IPU OTPAHUUYEHHOCTHU PECYPCOB,
HEOoNpeeIeHHas U3MEHYUBOCTb,
O0opb0a 3a CyllecTBOBaHMUE,
€CTECTBEHHBII 0TOOD).
CuHTeTHyecKasi TEOpHsl SBOIIOLUN

PackpeiBaTh cojiepkaHue TEPMUHOB

U MMOHSTHN: CHCTEMAaTHKa, €CTECCTBECHHBIN

U UCKYCCTBEHHBII 0TOOD.
XapakTepu3oBaTb OCHOBHBIE
HBOJIIOLIMOHHBIC UAEH, KOHLEILIUN

Y TEOPUH; CPABHUBATDH B3IJIAIBIHA BUJL

u sBomonuio K. Jlunnes, JK.b. Jlamapka,

Y. JlapBuHa.
OuenuBath BkIaj JIMHHES B pa3BUTHE
CUCTEMATUKU U OOBACHSTH MPUHIUIIBI
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(CTD) u ee OCHOBHBICTIONOKECHHS.
Jemoncmpayuu:

Ilopmpemuwi: K. JIlunnen, XK. b. Jlamapk,
Y. JlapBuH.

Tabauywl u cxemol.: «llomymsumy,
«Kapra-cxema mapuipyta myTelneCTBHUs
Y. JapBunay, «@opMbl 60pHOBI

3a CyLIECTBOBAaHUE», « ECTECTBEHHBIN
ot0op», «MHOroo0pas3ne cCopTon
pacteHui», «MHorooOpasue nopo
YKUBOTHBIX)

OMHApHON HOMEHKJIATYPBbI.
XapakTepu3oBaTh COACPIKAHNE

Y 3HaYEHHE YBOJTIOLIMOHHON KOHIEIIINH
K. b. Jlamapka.

OneHnBaTh €CTECTBEHHO-HAYYHBIE

U COLIMAIbHO-DKOHOMUYECKUE
MPEANOCHUIKH BOBHUKHOBEHUS
ABOJTIOLMOHHON Teopuun Y. /lapBuHa.
PackpriBaTh cojiepxaHue 3BOTIOIUOHHON
teopunl. /lapBuHa; CpaBHUBATH
HEOIPEACIEHHYIO U ONIPEACICHHYIO
W3MEHYUBOCTb, €CTECTBEHHBIN U
MCKYCCTBEHHBINA 0TOOD, PopMbI OOPHOBI
3a CYILECTBOBAHHUE.

OnuceIBaTh MOJOKEHUS] CHHTETUUECKOM
teopuu dBostonuu (CTI) u 00bACHATDH
ee 3HaueHue JUISIOMOIOTHH

13

Bun: kpurepun n
CTPYKTYpa.
[Tommynsiuysa kak Kak
DJIEMEHTapHasI
€IUHNLIA BUAA

Muxposomonus. [Tomymnsmus kak
€AMHHUIABUA U DBOJIIOLUH.
Hemoncmpayuu:

Tabnuyvt u cxemor: «llomymnsiumy,
«MyTanMoHHass U3MEHYUBOCTH.
Obopyoosanue: MUKPOCKOTI,
Mukpornpenapar «Jlpo3oduna» (Hopma,
MyTaluu GOPMBIKPBLIILEB U OKPACKH
Tena), Mmojenb-anturkanus «llepekpect
XPOMOCOM.

PackpriBath conepxaHue TEPMUHOB

Y TIOHSTHI :MUKPOIBOJTIOIIHS, BUI,
KpUTEPHUH BUA, apeat, TOMYJISAIINs,
reHo(OoHI, MyTaIii, KOMOMHAIITNH
TCHOB.

XapakTepru30BaTh BUJI KaK OCHOBHYIO
CUCTEMATHUYECKYIO STUHUILY

U TICJIOCTHYIO OMOJIOTHYECKYIO CHCTEMY.
BreinensaTs kpuTepun BHIa
(Mopdonoruueckuii, GU3NOJIOrMUECKUH,
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Jlabopamopuvie u npakmuueckue
paoomowi:

JlaGoparopnas padorta Ne 1. «CpaBHeHue
BUJIOB 10 MOP(POJIOTUYECKOMY
KPUTEPUIO»

OMOXMMHYECKHH, TEHETUUECKU,
HKOJIOTUYECKUH, TeorpadudecKuii)

Y IPUMEHSTh KPUTEPUU JJIsl OUCAHUS
KOHKPETHBIX BUJIOB.
XapakTepu30BaTh MOIMYJISINIO0 KaK
CTPYKTYPHYIOEUHUILY BUJIA U
ABOJIIOIUH.

OnuceIBaTh NOMYJISIIMIO IO OCHOBHBIM
MOKa3aTessiM: COCTaB, CTPYKTypa

1.4 | JIsmxymye CUibl JIBrkymue cuiel ((pakTopsl)3Bomonuu | PackpsiBaTh cofiepikanne TEPMUHOB
(3memMeHTapHbIC BUJIOB B IIpUPOie. MyTalmOHHBIHI Y TIOHATHI: KOMOWHATUBHAS
(haKTOPBI) FIBOTIOIINN mpoIiecc ¥ KOMOWHATUBHAS U3MEHYHUBOCTb, MyTallUW, MyTaIlMOHHBIN
U3MEHYHMBOCTD. [[OMyIAIIMOHHBIC BOJHBI | POLIECC, MOIYJIALMOHHBIE BOJIHBI,
u npeiid renos. M3omsiuus U Murparus. | Apeid reHoB, U30JIALUs, MUTPALIH.
Jemoncmpayuu: XapakTepu30BaTh 3JICMEHTAPHbBIC
Tabauywl u cxemvl: «JIBUKYIINE CUITBI (baKTOpBI SBOIONUN: MyTAITMOHHBIN
ABOJIIOLHI) mpoIiecc, KOMOMHATHBHAS
W3MEHYHUBOCTD, MOMYJISIITAOHHBIE BOJHBI,
Jpeiid TEeHOB, N30JIAINS, MUTPAIIHS.
YcraHaBiMBaTh NIPUYUHHO-
CJICICTBEHHBIC CBSI3U MEXKTY
MEXaHU3MOM M PE3yJIbTaTOM JICHCTBHS
JBIDKYIIUX CHJ (9JIEMEHTAPHBIX
(hakTOpPOB) IBOJIIOITUHU
1.5 | EcrecTBeHHBIi 0TOOD EcrectBennbIit 0TOOp — HanpaBisoIui | PackpeiBaTh conep:xaHue TEPMUHOB

U ero GopMbl

(haxTOp IBOJIIOIUH.
dopMBbI €CTeCTBEHHOT00TOOPA.

1 TIOHSATHIA: €CTeCTBEHHBIN 0TOOD,
O6opr0a 3a CyIecTBOBaHHE.
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Hemoncmpayuu:
Tabnuywl u cxemol: «ECTECTBEHHBIN
oTOop», «boprda 3a CyIIeCTBOBAHUE)

OnuceIBaTh MEXaHU3M JICUCTBUS
€CTECTBEHHOTO 0TOOpA.
XapakTepu3oBaTbh GOPMBI €CTECTBEHHOTO
oTOopa (ABMKYIIHMA, CTAOMITU3UPYIOIIHA,
JU3PYIITUBHBIN) M CPAaBHUBATH X MEKITY
co0O0i1.

XapaktepusoBaTh 00pbOy

3a CYIIIECTBOBAHKE U CPAaBHUBAThH €€
BUJIBI (MEXKBHIOBAs, BHYTPHBHIOBAS,
060oprOa c HeOIaroNPUATHEIMU
(hakTOpamMu BHEIIHEH CPEIbI)

1.6

Pe3ynbTaTh
HBOJIIOLIUU:
MPUCIIOCOOJIEHHOCTh
OpPraHHU3MOB U
BUJ1000pa30BaHKE

[IpucnocobIeHHOCTh OPraHu3MOB
KaK pe3ysbTat 3BoJitoruu. [Ipumepsi
MPUCTIOCOOJICHUI Y OPTaHU3MOB.
ApoMopdh 036l U KO0 TANITAITIH.
Buau Bumoobpa3oBaHue.

Kpurepuu Buga. OcHoBHbIE (HOPMBI
BHJI000pa30BaHMs: reorpaguieckoe,
HKOJIOTHYECKOE.

Hemoncmpayuu:

Tabauywl u cxemol:
«IIpucnoco6IeHHOCTh OPTAHU3MOBY,
«I"eorpaduueckoe BU1000pa3oBaHUE»,
«IKOJIOTHICCKOE BU000PA30BAHUCY.
ObopyoosaHue:

KoJuTeKIus «[Ipumepsl 3aIMTHBIX
MPUCTIOCOOJIEHUM Y 5KUBOTHBIX),

PackpbiBath comepxaHue TEPMUHOB

U TIOHSTHI: TPUCTIOCOOJIEHHOCTD,
MTOKPOBUTEIILCTBEHHAS U
npenocTeperamolas oKpacka,
MacCKHpOBKa, BU000pa30BaHUE.
OnuceIBaTh MEXaHNU3M BOZHUKHOBEHUS
MIPUCIIOCOOJICHUI Y OpraHU3MOB.
BoIBIATH 110 M300paKeHUSIM, HAa KUBBIX
1 (DMKCUPOBAHHBIX TIperapaTax MpUMEphI
MPUCTIOCOOJICHHOCTH PACTCHUM

U KUBOTHBIX K YCJIOBHSIMCPEIbI
oOWTaHus, T0Ka3bIBaTh OTHOCUTEIHHYIO
11e71ecO000pa3HOCTh MPUCTOCOOICHUM.
XapakTepu3oBaTh CIOCOObI

1 MEXaHU3MBI BUJI000Pa30BaHNS;
OTHCHIBATH U CPABHUBATH OCHOBHBIC
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KOJUIEKIIAS HACEKOMBIX C Pa3IMYHBIMU
TUTIAMHU OKPACKU; HAOOP II0/I0B

U CEeMSsH.

Jlabopamopnuvie u npakmuueckue
paoomowi:

JlabopaTtopHas pabota Ne 2. «Onucanue
MPUCTIOCOOTICHHOCTH OpPTaHU3Ma U ee
OTHOCHTEIFHOTO XapaKTepay

(hOpMBI 3KOJIOTHIECKOTO
U reorpaduyecKoroBUI000pa3oBaHUS

1.7 | HampaBnenus u myTH
MaKpO3BOJIIOLIUU

MakposBonronusi.

DopMbI IBOITIOIUH: (pUsIeTHYECKas,
JTUBEPreHTHAS, KOHBEPTCHTHAS,
napayuiensHas. HeoOpaTtumocTthb
sBoJironuu. [Ipoucxoxnenue

OT HECIICIIMATN3UPOBAHHBIX
MIPEJIKOB.

[Iporpeccupyromias cnenuanan3amnus.
AnanTyuBHas paaualus.
Hemoncmpayuu:

lopmpemuwi: A. H. CeBep11ioB.
Tabauywl u cxemovl. «KApoMop}o3b»,
«Manoamanranuny, «O01mas
JIeTeHEePaLIs.

Obopyoosanue: monenb « OCHOBHbBIE
HaIpaBJICHUS DBOJIIOIUNY; 00BEMHAs
Moaenb «CTpOeHHE TOJIOBHOTO MO3Ta
MTO3BOHOYHBIX)

PackppiBaTh comepxaHue TEPMUHOB

Y TIOHSTUI : MaKpOIBOTIOIUS, (PrTOoreHe3,
OMOJIOTHYECKHI MPOTrpecc U perpecc,
apomop}o3, uaroamanrarus, oomas
JeTeHepaIys, aJanTUBHAS paararius.
XapakTepu3oBaTh (hOPMBbI IBOJFOIUH.
BoisiBiiaTs apomMopo3sl

Y MaMoaJanTalul ypacTeHUH

1 )KUBOTHBIX.

CpaBHUBaTh OMOJOTHUYECKUN TIPOrpecc
1 OMOJIOTHYECKUH perpecc, apoMopdo3,
UIN0AIANITAIIAIO U OOIIYIO
JICTeHEepaIHIo.

BhIABISATH B3aUMOCBSI3M MEKTY MY TSIMHU
1 HaIlpaBJICHUSAMH SBOJIIOITUU

Yy PaCTE€HUN U KUBOTHBIX

NToro yacoB 1o teme
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Tema 2. Bo3HnkHOBeHHe M pa3BUTHE KM3HU HA 3eMuie

2.1 | Uctopwus xxu3Hu

Ha 3eMJI€ U METOIbI
€€ U3YUYCHHUS.
I'unore3nl
MPOUCXOKICHUS
’KHM3HHU Ha 3eMiie

2

JloHay4yHbI€ MPEICTABICHUS

0 3apOKJICHUM Xn3HU. HayuHble
TUIIOTE3bl BO3HUKHOBEHUS KU3HU

Ha 3emJie: abMOTeHe3 UITAHCTIEPMHUSI.
XuMHUYECKasi SBOJIFOLHS.
AOWOTEeHHBIN CUHTE3 OPraHUYECKUX
BEIIECTB N3HEOPTAHUYECCKUX.
DKCNEPUMEHTAIBLHOE MOATBEPIKICHUE
XUMHUYECKOUN SBOJIIOLIHH.

HadanpHbie 3Tamnsl OMOJIOrHIeCcKOoi
sBotonmu. I'unoresa PHK- mupa.
dopMupoBaHUE MEMOPAHHBIX CTPYKTYP
Y BO3HMKHOBEHHE MTPOTOKJIETKHU.
ITepBbIe KJIETKU U UX DBOJTIOLIMSI.
DopMHUPOBAHUE OCHOBHBIX IPYTIIT
JKUBBIX OPTaHU3MOB.
Hemoncmpayuu:

Tlopmpempor:

®. Penu, JI. [Tactep, C. Mumnep,

A. W. Omapum, I'. FOpu.

Tabnuywvl u cxemvt: «BO3HHKHOBEHUE
CoJIHEeUHOM CUCTEMBI»,

«Pa3BuTHE OPraHNYECKOro MUpay,
«PacturenpHas kjieTka», « KuBoTtHas
KieTkay, «[IpokapuoTnueckas
KJIETKa»

PackpriBaTh copepkaHue TEPMUHOB

Y MOHATHIL: KpealMOHU3M, aOMOTEeHE3,
BUTAJIN3M, ITAHCTIEPMUS, OMOTI0A3,
KOallepBaThl, TPOOUOHTHI, CHMOHOTEHE3.
XapakTepu3oBaTh METObI U3YUCHUS
HMCTOPUYECKOTO MPOIILIOro 3eMJIH.
[lepeuncnsaTb OCHOBHBIE TAIbI
XUMHUYECKON HOMOJIOrMYeCKOM
ABOJIIOIHUH.

N3narath cosiepkaHue ruroTe3 U Teopui
BO3HUKHOBEHUS )KM3HU Ha 3eMJIe
(KpeanimoHU3Ma, CaMOINPOU3BOJIBHOTO
3apOXKJeHUs (CIIOHTAHHOTO),
na"cnepmuu, runore3sl PHK-mupa).
OmnuceiBaTh 3kcniepuMmenTsl C. Musnepa
u I'. FOpu no nosiyd4eHuto OpraHudeCcKux
BEIIECTB M3 HEOPTaHMYECKUX MTyTEM
a0MOTeHHOI'0 CHHTE3a
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2.2

OcHOBHBIE HTarb
HBOJIIOIUH
OpPraHUYECKOTO MUPA
Ha 3emJie, pa3BUTHE
KU3HH T10 IpaM H
nepuoiam

Pa3BuTHe )x13HHA Ha 3eMJie IO 3paM

u nepuoaam. Karapxei. Apxeiickas

Y IpoTepo3oickas 3psl. [1ameo3orickas
apa " ee MePUOIbI: KEMOPHICKHUIA,
OPIOBHUKCKHUH, CUITYPUNUCKUH,
JICBOHCKHUM, KAMEHHOYTOJIbHBIM,
IIEPMCKHI.

Me3so301ickas 3pa ¥ €€ IEPUOIBL:
TPUACOBBIM, FOPCKUM, METIOBOU.
Kaitno3olickas 3pa u ee epruoabl:
MajJeOreHOBBIN, HEOT€HOBBIH,
AHTPOIIOT€HOBBIM.

XapakTepucTrKa KJIMMara

Y F€0JIOTUYECKUX IpoLeccoB. OCHOBHBIE
ATarbl 3BOJIFOLIMU PACTUTEIIBHOTO U
YKUBOTHOTO Mupa. ApoMopho3bl

y pacTeHui 1 )KUBOTHBIX. [losiBIEHNME,
pacUBET ¥ BBIMUPAHUE TPYIIN )KUBBIX
OpraHU3MOB.

Hemoncmpayuu:

Tabauyvl u cxemol.: «Pa3Butne
OpPTraHUYECKOT0 MUPay,
reOXpPOHOJIOTHYecKas Ta0JInIIa;
KOJUTEKIHS «DPOpMBbI COXpAHHOCTH
HCKOITa€MbIX )KUBOTHBIX U PACTCHUI.
Jlabopamopnwie u npakmuueckue
paoomoi:

PackpsIBaTh coep:xkanue TEPMUHOB
Y TIOHSITUIA: 30H, 3pa, MIEPUOI,
apoMop(}o3bl, UIUOATANITALINH.
3HaTh MOCIIEA0BATEIBHOCTh JOHOB:
KaTapxeu, apxeu, mpoTepo30H,
(dhaHepo3oii; 3p: apxeickas,
MPOTEPO30MCKas, MaJICO30MCKasl,
M€3030MCKasi, KAHHO30MCKasl; IEPUOJIOB:
KEeMOPHICKHI, OPTIOBUKCKHH,
CUJIYPUMCKUU, IEBOHCKUU,
KaMEHHOYTOJIbHBIN, IEPMCKHUH,
TPUACOBBIHN, FOPCKUM, MEJIOBOH,
MaJI€OreHOBBINA M HEOT€HOBBIH,
AHTPOIIOT€HOBBIM.

XapaxkTepu3oBaTh OCHOBHBIE COOBITHS
B Pa3BUTUH OPTAaHUYECKOTO MUpPA

I10 3paM U IIEpUOJIaM re0JI0THUYECKOU
WCTOPHUM; ITAIbl PA3BUTUS
PaCTUTEIBLHOIO U 5KUBOTHOTO MUDA.
Breiienuth riaBHbie apoMop(o3sl
PacTEeHUN U )KUBOTHBIX.

CpaBHUBaTh MEX]1y COOOM
MIPEJICTABUTENICN CUCTEMATUUYECKHUX
TPYIII OPTraHKU3MOB, BBISIBISIT UYEPThI
YCIIOKHEHUS U TPUCTIOCOOJICHHOCTH
K YCIIOBUSIM KU3HU
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[Ipaktuueckas padota Ne 1. «M3yuenue
MCKOTIAeMbIX OCTAaTKOB pPaCTEHUI

Y J)KUBOTHBIX B KOJUICKITHSIX).
DKCKypcust « DBOJIOLIMS
OpraHU4EeCKOro MHUpa Ha 3eMJIe»

(B ecTeCTBEHHO-HAy4HbIN
WJIMKPACBEIUECKUM MYy3€il)

2.3 | CoBpeMeHHas CucrteMa OpraHu4ecKoro Mupa Kak PackpriBaTh cojiepkaHue TEPMUHOB
cucrema OoTpakeHHe 3BoJIIOIMU. OCHOBHBIE Y MIOHSITUH: CUCTEMAaTUKa, UCKYCCTBEHHAsI
OpPraHUYECKOTro MUpa CUCTEMATHUYECKHUE TPYIIIBI OPraHU3MOB. | U €CTECTBEHHAs Kilaccu(uKaiusi,

Jlemoncmpavyuu: OmHapHas HOMEHKJIATypa, MPUHITUIT
Tabauyvt u cxemovl: «COBpeMeHHas HUEPapXUYHOCTH.
CHUCTEMa OPraHUYECKOr0 MHUPa XapakTepu30BaTh COBPEMEHHYIO
CUCTEMY OPTaHMYECKOro MHUpa
2.4 | DBOJIOIHS YEIIOBEKA DBOJIOLMS YETIOBEKA. AHTPOMOJIOTHS PackpriBaTh copepkanue TEpMUHOB

(anTpOMIOTEHE3)

KaK Hayka. Pa3BuTue npeacraBieHU
O MPOUCXOKICHUU YeI0oBeKa. MeTo bl
U3y4deHus aHTpororenesa. Cxoacraa
Y pa3iinuusl 4YEJIOBEKA U )KUBOTHBIX.

CucreMaTnuecKoe IMoJI0KEHHE YeJIOBEKa.

Hemoncmpayuu:

Topmpemuwi: Y. [lapBuH.
Tabauywl u cxemwvr: «CpaBHEHUE
AHATOMHYECKUX YePT CTPOCHUS
YeJIoBeKa M 4eJI0BEKOOOPa3HbIX
00€3bsIH.

ObopyoosaHue: cienku

Y TTIOHSTHI: aHTPOITOJIOTUs,
AHTPOINOIEHE3, YEIIOBEK PA3yMHBIN
(Homo sapiens), npsiMOX0XkKICHHE,
BTOpAsi CUTHAJIbHASL CUCTEMA.
IlepeuncnaTs 3a1a4M aHTPOIIOJIOTHH,
ATAIIBICTAHOBIICHUS U PA3BUTHS
MPEACTABICHUMN O POUCXOKICHUU
YyesoBeKa.

N3naratb OCHOBHBIE TOJIOKEHUS
teopun Y. J[apBuHa, KDUTHYECKU
OLICHMBATh HEHAYYHYIOMH()OPMALIHIO
O MPOMCXOXKICHUU YEJIOBEKA.
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WINN300pakeHUs] KAMEHHBIX OPY/IUiA
NIEPBOOBITHOTO YEIIOBEKA: KAMHH-
qorepsl, pyouna, ckpedia

3HaTh CUCTEMATUYECKOE MOJIOKEHUE
Busia Homo sapiens, nepeducists ero
MOP(OJIOTO-aHATOMHYECKHUE TPU3HAKH
pPa3HOro ypoBHsI (THIL, KJIacc, OTPSL

u 1p.).

VYcraHaBaMBaTh YEPThI CXOJCTBA U
pa3InuniiuenoBeKa 1 5KUBOTHBIX.
OOBSACHSTH U OLICHUBATH 3HAYCHUE
Hay4YHBIX 3HAHUI O MPOUCXOKICHUN
YeJIoBeKa JJIsl MOHUMaHUSI MeCTa U POJIH
YeJ0BEKa B MPHUPOJC

2.5

JIBrKy11IME CUIIBI

(axTopsr)
aHTpOIIOTeHEe3a

JIBrkytue cuiibl ((hakTophbl)
aHnTpornorenesa. Hacinencrsennas
U3MEHYUBOCTb U €CTECTBEHHBIN O0TOOP.
OO011ecTBeHHBIN 00pa3 KU3HHU,
U3TOTOBJICHUE OPYAUN TPYAQ,
MBIIILJICHUE, PEUb.

Jemoncmpayuu:

Tabauyvl u cxemol: «CpaBHEHHE
aHATOMUYECKHUX YEPT CTPOCHUS YeTOBEKa
U 4eJIOBEKOOOPa3HBIX 00E3bsHY,
«OCHOBHBIE MECTa MaJICOHTOJIOTUYECKUX
HAXOJOK MPEIKOBCOBPEMEHHOTO
YEIIOBEKaAY.

Obopyoosanue: MK
«IIpoucxoxaeHue yenoBeKa
(Ma7ICOHTOIOTUYECKNE HAXOIKH )»

PackppIBath copepkaHrne TEPMUHOB
Y TIOHATHI: aKTOphl aHTPOIOTEHE3a,
TPYIIIOBOE COTPYAHUYECTBO, PEYb,
OpyAUTHAS NEATEIbHOCTD,
NOJIMMOP(PU3M.

XapaKkTepru30BaTh ABUKYIINAE CHITBI
((paxTopsl) aHTpOTIOTEHE3A:!
OMOJIOTUYCCKHE U COIUAIIbHEIC,
CpaBHUBATH UX MEXTY COO0H
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2.6 | OCHOBHBIC CTANH OCHOBHBIE CTaJIUX U BETBU YBOJIOLINHU PackpriBaTh copepkaHue TEPMUHOB
ABOJIIOLINM YEJIOBEKA YeJIoBEeKa: aBCTpajonuTeku, YenoBek Y TIOHSTHIA: aBCTPAJIOIIUTEK, YETOBEK

yMelblid, YenoBek MpsaMOXOIAIINi, YMEJIbIN, YEIIOBEK MTPAMOXOIALINHT,
YenmoBek HEaHAEPTAIBCKUN, UeloBeK HEaHJiepTajel, KpOMaHbOHELl,
pa3yMHBII COBPEMEHHOTI'O THUIIA. HEOJIUTUYECKAS PEBOJIIOLINS,
Haxoaxn nckonaeMbIx OCTaHKOB, MEPBOOBITHOE UCKYCCTBO.
BpeMsl CYyIIIECTBOBaHMUsI, 00JACTh XapakTepu30BaTh U CPABHUBATH MEXKY
pacnpocTpaHeHus, 00beM TOJIOBHOTO co00¥ OCHOBHBIE CTAJMH IBOJIOIINH
MO3ra, 00pa3 xKU3HU, OPYAUSL. YeJI0BeKa: XPOHOJIOTHYECKHI BO3PACT,
Jemoncmpayuu: apeaJl pacpoCTpaHeHHs, 00beM
Tabauywl u cxemwvl: «OCHOBHBIE MeCTa TOJIOBHOTO MO3ra, 00pa3 >KU3HU
[AJICOHTOJIOTUYECKUX HaXOOK IIPEIKOB | U OpYAMS TpyJa
COBPEMEHHOI'0 YEJIOBEKAY,
«JlpeBHeimme moan», «pesHue
moan», «IlepBbie COBpEMEHHBIE JIFOIN.
OO06opynoBaHue: MYJISIHKU
«IIpoucxoxaenue yenoBeka» (OOCTHI
aBCTpaJIONUTEKa, MUTEKAHTPOIIA,
HEaHIepPTAIblIa, KPOMAHbOHIIA); CIEIKU
WM 1300paKeHUsI KAMEHHBIX OpPYIUN
MEePBOOBITHOTO YEJIOBEKA: KAMHHU-
YoIrepsl, pyousna, ckpedna

2.7 | YenoBeueckue pachl Yenoseueckue pacbl. OCHOBHbBIE PackpsiBaTh copep:kaHue TEPMUHOB

Y IPUPOJIHBIE
aJjanTally YeJIoBeKa

OOJIBIIME pachl: €BPONIECOUTHAS
(eBpazwmiickasi), HErpo-aBCTpaJouaHAas
(?KBaTOpHUANIbHAS ), MOHTOJIOMTHAS
(a3uaTcko-aMepUKaHCKas).

Y TIOHSATHUM: paChl, paCOTEHE3, COLUATI-
JIAPBUHU3M, PACU3M, METHUCALIYS.
XapakTepu30oBaTh U CPABHUBATH
MPEICTABUTEIIENYEIIOBEYECKUX PaC,
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YepThl IPUCIIOCOOICHHOCTH
MPEJICTABUTEIIEN YETIOBEUECKUXPAC

K YCJIOBHUSIM CYIII€CTBOBaHMs. ENMHCTBO
yenoBeueckux pac. Kputuka
COILMAJIBHOTO JIApBUHU3MA U pacu3ma.
Jemoncmpayuu:

Tabauyvt u cxemwvi: «YemoBeueckue
pach»

PACKpBIBATh IPUUMHBI U MEXAHU3MBbI
pacoreHesa, nepeumncisiTb U IPUBOJIUTh
MIPUMEPHI MPUCTIOCOOICHHOCTH YEJIOBEKa
K YCIIOBUSIM CPE€Jibl, TPUMEPDI
MIPUCIIOCOOUTETLHOTO3HAYEHHUS PACOBBIX
MIPU3HAKOB.

Jloka3piBaTh equHCTBO BUaa Homo
sapiens, Hay4HyI0 HECOCTOSTEIbHOCTD
PaCOBBIX TEOPHUU, UJEH COLHUAITBHOTO
JIApBUHU3MA U pacusma

HToro yacoB mo teme

9

Tema 3. Opranu3mbl U OKpY:KamoIas cpeaa

3.1 | Dkojorus Kak Hayka 1 DKoJlorus Kak Hayka. 3ajaunu pa3fensl | PackpbelBaTh cofepkaHue TEPMUHOB
DKOJIOTHH. Y TIOHSITHI: DKOJIOTHSI, TTOJIEBbIE
MeTobl SKOJIOTUYECKUX UCCIIEOBAaHUMN. | HAOIIOACHUS, SIKCIICPUMCHTBI,
DKOJIOTHYECKOE MUPOBO33pEHUE MOHHUTOPHUHT OKPYKAIOIIEN CPEABL,
COBPEMEHHOTO YEJIOBEKA. MOJICJIUPOBAHUE, IKOJIOTHUECKOE
Hemoncmpayuu: MHUPOBO33PEHHE.
Tlopmpemeoi: A. I'ymO60IB1T, ITepeuncnsaTh 3a/1a4u SKOJIOTHUH, €€
K. ®@. Pynre, O. I'ekkens. pas3zesnsl UCBSI3U C IPYTMMU HayKaMH.
Tabnuyer u cxemur: xapra «IIpupoansie | XapakTepru3oBaTh METOIBI
30HBI 3EeMJIN AKOJIOTUYECKUX UCCIEA0BAHNN

3.2 | Cpenbl oOuTaHUs U 1 Cpenbl oOMTaHUS OpraHU3MOB: BOAHAas, | PackpeIBaTh coliep:kaHue TEPMUHOB

HKOJIOTUIECKHE
dakTopbI

HA3eMHO-BO3IyIIIHAS, TIOYBEHHAS,
BHYTpHU-OpraHU3MEHHAsL.
Dkonoruueckue GaKkTopshl.
Krnaccudukarus sK0m0rnaeckux

Y TIOHATHI: cpesia oOuTanusl,
AKOJIOTHYECKHE (DAKTOPHI,
OMOJOTUYECKUN ONTUMYM,
OTrpaHUYMBAIOIINUNA (JIMMUTUPYIOLIUIN )
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(hakTOpOB: A0MOTHYECKHUE, ONOTHUECKHUE
¥ aHTPOIIOTCHHBIC.

JleticTBHE SKOJIOTHYECKHX (PAKTOPOB

Ha OpPTaHU3MBI.

Hemoncmpayuu:
Tabauyst u cxemol: «CpenblOOUTAHUS

OpraHnu3mMoB»

dbaxkrop.
XapakTepu30BaTh YCIOBHS CPE]I

OOUTaHMsI OPTaHU3MOB;
KJIaCCU(UIIMPOBATH U XapaKTEPU30BaTh
AKOJIOTHYECKHE (haKTOPhI: a0HOTHYECKHE,
OMOTHYECKHUE U aHTPOIIOT'CHHBIE.
OmuceIBaTh IEUCTBUE YKOJIOTHUICCKUX
(hakTOpOBHA OPTaHU3MBI.
XapaxkTepuzoBaTh 0COOCHHOCTH
CTPOEHUSI U KU3HEJAEATEITbHOCTH
pPacTEHUI U JKMBOTHBIXPA3HBIX CPEJl
oOHnTaHUA

3.3

AOuoTnueckue
(akTopbI

AOGuoTtnueckue (paKTophl: CBET,
TeMIlepaTypa, BJIaXKHOCTb.
doronepuoausm.IIpucnocodnenus
OpPraHU3MOB K JICUCTBUIO aOMOTUYECKHUX
(dbaxkTopoB. bHOJIOrHYECKUEPUTMBI.
Jemoncmpayuu:

Tabauyvt u cxemol: «POTOMEPUOIUIMY.
Jlabopamopnvie u npakmuueckue
paoomot:

JlabopaTtopnas padota Ne 3.
«Mopdosornueckre 0COOEHHOCTH
pacTeHui U3 pa3HbIXMECT OOUTAHUS.
JlaGoparopHas padota Ne 4. «Biusinue
CBETa Ha POCT U Pa3BUTUEC YEPEHKOB
KoJIeyca»

PackpriBaTh copepkaHle TEPMUHOB

Y MIOHATHIA: aOMoTHYecKHe (aKTOPbI,
dhoToneprnoau3M, OMOJIOTHUSCKUE
PHUTMBI.

AHanu3upoBaTh ACHCTBUE CBETA,
TEMIIEPATYPbI, BIAXKHOCTH Ha OPraHU3MbI
Y TIPUBOANTH MTPUMEPHI
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.
[TpoBoauTH OMOTOTHYECKUE HAOTIOACHHUS
U1 0QpOPMIISITh PE3YNbTAThl TPOBEIACHHBIX
HaOJTIOIeHU I
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3.4 | buoTnueckue buotnueckue daxropsl. Buabl PackpbIBaTh cofepkaHue TEPMUHOB
dakTopbI OMOTUYECKUX B3aUMOJICUCTBUM: U TIOHATHUI:0M0TUYECKHE (PaKTOPHI,
KOHKYPEHIIUS, XUIIIHUIECTBO, CHMOHO03 XUILHAYECTBO, apa3UTU3M,
u ero ¢popmsl. [Tapazutusm, koonepauus, | KOHKYPEHIIHS, MyTyaIu3M, CHMOHO3,
MyTYyajJu3M, KOMMEHCAIU3M KOMMEHCAJIU3M, HaXJIeOHUYECTBO,
(KBapTUPaHCTBO, HAXJIEOHUYECTBO). KBapTUPAHCTBO, aMEHCAIU3M,
AMeHcaIN3M, HEUTPAIU3M. HEUTPAIHU3M.
3HaueHue ONOTHUYECKUX XapakTepu3oBaTh OMOTUYECKHUE
B3aUMOJICUCTBU 17151 CYILIECTBOBAHMS (aKTOpBI U BUJIBIB3AMMOOTHOILICHUN
OpraHU3MOB B ITPUPOJHBIX COOOIIECTBAX. | MEXIY OpraHu3MaMu; IIPHBOIUTh
Jemoncmpayuu: IIPUMEPBI B3aUMHOU
Tabauywl u cxemoi: «llumiessie nenm» MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.
CpaBHUBATh MEXy COOOU BUIIBI
OMOTUYECKUXB3aUMOIEHCTBUN
OpPraHHU3MOB
3.5 | Dkonoruyeckue DKOJIOTUYECKHE XapaKTEPUCTUKU PackpbIBaTh coaepkaHre TEPMUHOB
XapaKTePUCTUKU nonynsunu. OCHOBHbIENIOKA3aTeIu Y TIOHATUI:TOMYJISLKS, YACICHHOCTb,

BUJIA U TIOITYJISIITAN

NOMYJISILUN: YUCIEHHOCTb, INIOTHOCTb,
POXKIAEMOCTh, CMEPTHOCTB, IPUPOCT,
Murpaunus. J[MmHaMuka 4uciIeHHOCTH
NOMYJISILNUN U €€ PEryJIALHsL.
Hemoncmpayuu:

Tabauyvt u cxemor: «Ilomynsium,
«3aKOHOMEPHOCTH POCTa YUCIEHHOCTH
NOMYJSINUNA UHOY30pUU-TYPEITbKNY.
Jlabopamopnwie u npakmuueckue
paoomowi:

IJIOTHOCTB, POXKAAEMOCTh, CMEPTHOCTb,
MIPUPOCT, MUTPALINs], TUHAMUKA
YUCJIEHHOCTH MTOMYJISILUU.
XapaxkTepu30BaTh OCHOBHBIE [I0KA3aTENN
1 DKOJIOTUYECKYIO CTPYKTYPY
MOMYJISILNN; ONUCHIBATh MEXAHU3MBbI
PEryJIALMY YUCIEHHOCTH NOMYJIALINN
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[TpakTrueckas padota Ne 2. «Iloacuer
IJIOTHOCTH IOITYJISINUN PA3HBIX BUJIOB
PacTCHUIN

Hroro gyacoB 1o teme

5

Tema 4. Coo011ecTBa H DKOJOrHYECKHE CHCTEMBI

4.1 | CoobmiectBa 1 Coo00111eCcTBO OpPTraHN3MOB — OMOIIEHO3. PackpbIBatTh cojiepKaHue TEPMUHOB
OpTaHU3MOB CTpyKTyphl OMOIIEHO3a: BHIOBAs, Y TIOHATHI:0MOIIEHO3, YKOCUCTEMA,
MPOCTPAHCTBEHHAS, TpOPUUECKas OMOreo1eHO03, BUJIbI-IOMUHAHTHI,
(mumreBast). Buapl-1OMHUHAHTHL. AKOJIOTHYECKAs HUIIIA.
Casi3u B OHOIIEHO3E. XapaxkTepuzoBaTh OMOIIEHO3
Jlemoncmpauuu: (coo0111eCcTBO), €r0 BUIOBYIO,
Tabauywl u cxemol: «llumesslie nenu», MPOCTPAHCTBEHHYIO U TPO(YUUYECKYIO
«buroIIeHO03: COCTaB U CTPYKTypay. CTPYKTYpBHI.
ObopyoosaHue: MOJEb-aNIUIAKAIUS OOBSACHITH POJbL KOMIIOHEHTOB
«Tunuuneie GMOLIEHO3BI»; TepOapHii OMoIIeHO3a B MOJJICP>)KaHUU €TO
«PacTtutenbHbIe COOOIIECTBAY; CTPYKTYPBI U CyIIIECTBOBaHUS
KOJUIeKIus «broneHos» Ha ONPEACIEHHON TEPPUTOPHH.
OOBICHATH OMOJIOTHUECKHI CMBICIT
SPYCHOCTH MIUCTOBOM MO3AHKH.
CpaBHHMBaTh KOMIIOHEHTHI OMOIIEHO30B,
WX BUJOBYIO, TTPOCTPAHCTBEHHYIO
U TPOPUIECKYIOCTPYKTYPHBI, CBS3U
MEXIy OpTaHU3MaMH
4.2 | DKOCHCTEMBI 2 DKOJIOTHYECKHE CUCTEMBI (3KOCUCTEMBI). | PackphIBaTh copepkaHue TEPMUHOB

" 3aKOHOMCPHOCTH
X CYHICCTBOBAHUWA

[TousTre 00 PKOCUCTEME
1 OMOTr€eO0IEHO3E.
OyHKIMOHATIBHBIC KOMITOHCHTHI

W OHSATHH: DKOCHUCTEMA, OMOreOIIEHO03,
MPOIYIICHTBI, KOHCYMEHTHI, PeTyIICHTHI,
TpopHUIECKUE YPOBHH, TUIIICBAsT
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AKOCHUCTEMBI: TIPOIYIIEHThI, KOHCYMEHTHI,
PEAYLICHTHI.

KpyroBopoT BelecTB U MOTOK SHEPTUU
B DKOCHUCTEME.

Tpoduueckue (MUIIEBLIE) YPOBHU
sKocHUCTeMBI. [lHilleBbIC IENU U CETH.
OcCHOBHBIE MMOKA3aTEIN SKOCUCTEMBI:
oromMacca, MpoayKIIHs. DKOJIOTUUECKHE
MUpaMUIBL: IPOTYKIIMH, YUCICHHOCTH,
o6romaccel. CBOMCTBA SKOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALINS,
pa3BUTHE.

Cykueccus.

Hemoncmpayuu:

Ilopmpemuwi: A. JIx. Tencnu,

B. H. Cykaues.

Tabauywl u cxemol.: «IIpuponnbie
coobmecTBay, «Llernmm nmuranusy,
«IKOJIOTUYECKAS TUPAMUIA»

LEIb U CETh, IKOJIOTMUYECKUE
nUpaMuIbl, Onomacca, mpoyKITHs,
CYKIIECCHSI.

XapakTepu3oBaTh CBOMCTBA SKOCUCTEMBbI
(ee crmOCOOHOCTH K JUIUTETHHOMY
CaMOMOJIJIEP>KaHUI0, OTHOCUTEIILHO
3aMKHYTBIA KPyTOBOPOT BEILIECTB,
HEO0OXOMMOCTh TOTOKA SHEPTHUH).
CpaBHUBAaTh NACTOUIIHBIE U IETPUTHBIE
NUIIEBbIE LIENH, TPOYUUECKUE YPOBHU
DKOCUCTEMBI.

Paznuuate nupamMubl MPOIyKIIUH,
NUpaMUAbl YUCIEHHOCTH U TUPAMU/IBI
OMOMAacCCHI.

CocTaBisATh UEMU U CETH MUTAHUSI.
IIepeuncnsaTh CBOMCTBA YIKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALIMS,
pa3BuTHE (CyKIleccusi).

OnuceIBaTh MEXaHU3M MOIEPKAHUS
pPaBHOBECHS B 3KOCHCTEMaAX.
XapakTepu30oBaTh CyKIECCUU, BBISBIISATD
MPUYHUHBI U O0LIME 3aKOHOMEPHOCTH
CMEHBI 3KOCUCTEM

4.3

[Ipuponnsie
AKOCUCTEMBI

[IpupoHbIE 3KOCUCTEMBI.
DKOCHUCTEMBI PEK U 03€P.
DKocHUcTEMA XBOMHOTO WK
IMPOKOJIMCTBEHHOTO JIECa.

PackpsIBaTh cojiepkaHue TEPMUHOB
Y MIOHATHI: BOJIHBIE DKOCUCTEMEI,
OMOT€eO1IeHO3bI, (PUTOIIAHKTOH,
300IUTAHKTOH, OCHTOC, TYMYC.
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Hemoncmpayuu:

Tabnuysl u cxemol: «IKOCUCTEMA
HIUPOKOJIMCTBEHHOTO JIECAY,
«DKocHuCcTEMa XBOMHOTO JIeca,
«buroneHo3 Bogoema.

Obopyoosanue: TepOAPUH U KOJIICKITUN
PACTEHHI U JKUBOTHBIX,
MPUHAJICKAIINX K Pa3HBIM
AKOJIOTHYECKUM TPYIIIIaM OJHOTO BUAA

[TpuBOIUTH IPUMEPHI TPUPOTHBIX
PKOCHCTEM CBOEH MECTHOCTH.
CpaBHMBATh HA3€MHBIE U BOJHBIC
AKOCHUCTEMBI; OPTaHU3MBbI, 00pa3yIOIIHe
pa3Hblie TpohUUECKHE YPOBHU

4.4 | AHTpOIIOTCHHBIC AHTPOTNIOTE€HHBIE IKOCUCTEMBI. PackppiBath conmepikaHie TEPMHUHOB
AKOCHUCTEMBI ATpPO3KOCHUCTEMBI. Y MIOHSITUI: aHTPOIIOTe€HHAs IKOCUCTEMA,
Ypboskocuctemsl. buonornyeckoe arpo3’KoOCcCUCcTeEMa, YpOOIKOCcHUCTEMA,
1 XO3IMCTBEHHOE 3HAUCHHUC OonopazHooOpasue.
arpodKOCUCTEM U YPOOIKOCHUCTEM. XapakTepu3oBaTh arpo3KOCUCTEMBI
buopasnooOpasue kak dpakTop 1 ypOO3IKOCUCTEMBI, 0COOEHHOCTH UX
YCTOWYMBOCTHU 3KocucTeM. COXpaHEHUE | CYIIECTBOBAHUA.
OMOJOTUYECKOTO pazHOo0pasus [IpuBOANTH MPUMEPHI AHTPOTIOTEHHBIX
Ha 3emie. HKOCUCTEM CBOEH MECTHOCTHU, OITUCHIBATH
Hemoncmpayuu: MX BUJIOBOM COCTaB U CTPYKTYPY.
Tabauywl u cxemvl: KATPOLIEHO3Y. CpaBHHBaTh COCTaB U CTPYKTYPY
Obopyoosanue: xomiekuus «Bpequren | mpupomHbIX S3KOCUCTEM
BAXXKHEUIINX CENBCKOXO35MCTBEHHBIX Y arpoO3KOCUCTEM, arPOIKOCUCTEM
KYJbTYp» 1 ypOOIKOCUCTEM
4.5 | buocdepa — VYuenue B. . Bepnaackoro o 6uocdepe. | PackpsiBaTh conepxaHue TEPMUHOB
riio0abHast ['paHuIIbl, COCTaB U CTPYKTYpa U MOHATHUI: 6nocdepa, )KUBOE BEIIECTBO,
IKOCHUCTEMA 3eMJITH ouocdepsl. XKruBoe BEIeCTBO U €T0 JTMHAMUYECKOE PAaBHOBECHE.

bynkiun. OcodeHHoCcTH OnoCchephl Kak

OuenuBats Bkinana B. Y. Bepnaackoro
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r7100ambHON SKOCUCTEMBI.
JlunaMudeckoe paBHOBECHE 1 0OpaTHas
CBsI3b B Onocdepe.

Hemoncmpayuu:

Topmpemuwi: B. U1. BepHaackuii.
Tabauywl u cxemol: «O0IAs CTPYKTYpa
onocdepr», «PacnpocTpaneHne KU3HU
B Ouocdepe», «O30HOBBIN dKpaH
onochepb»

B CO3/laHUE yueHus o ouocdepe.
XapakTepu3oBaTh cOCTaB OMocdepsl,
(byHKIIUH ’KHBOTO BeIllecTBa OMocdepsl
U onpeaesITh (Ha KapTe) 00J1acTH ero
HauOOJIBIIIETO PACTIPOCTPAHCHHMS.
[TpuBOIUTH TPUMEPHI TIPOSBICHHUS
(GyHKUHIA )KMBOTO BelecTBa Onocgepsl,
OMOreOXMMHUYECKOH J1eATEIbHOCTH
YeJI0BEKa.

[lepeuncnarb ocobeHHOCTH Orocheps
KaK [J100aJIbHOM AKOCUCTEMBI 3eMJIH

4.6 | 3aKOHOMEPHOCTH KpyroBopoTs! BetiecTB PackpriBaTh copepkaHne TEPMUHOB
CYIIECTBOBaHUS 1 OMOT€OXMMHUYECKUE IIUKIIBI 2JIEMEHTOB | M IMIOHSATUI: IIEJIOCTHOCTh OMOchepHl,
ouocdepsl (yrnepona, a3ora). KPYrOBOPOT BEIIECTB,

3oHanbHOCTH OMochepbl. OCHOBHBIE OMOT€OXUMUYECKUE ITUKITBI
OMOMBI CyIIN. AJIEMEHTOB, 30HAIBHOCTH OUOC(heEpHI,
Jlemoncmpayuu: OHOMBI.
Tabauyvt u cxemvi: «KpyroBopot OnuchIBaTh KPYroBOPOT BEUIECTB,
yriaepoaa B ouocgepe», «Kpyrosopor OMOreoXMMHUYECKHE IIUKJIIbI a30Ta
a30Ta B IPUPOICH u yriepoja B ouocdepe.
OOBACHATH MPUUUHY 30HATHHOCTH
ouocdepsl. [lepeunciars
U XapaKTepU30BaTh OCHOBHBIC OMOMBI
CylIu 3eMIIH
4.7 | YenoBeuecTBO YenoBeuecTBO B OnMochepe 3emin. PackpbiBath cosiepkaHie TEPMUHOB

B Onocdepe 3emiu

AHTPOIOreHHbIC H3MCHEHHSI
B Ouocdepe. ['mobanpHBIC

Y TIOHATHI: aHTPOTIOTEHHBIC H3MEHEHHUS,
HKOJIOTUYECKUN KPU3UC, TI100aIbHBIE
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AKOJIOTHYECKHE POOJIEMBL.
Jemoncmpayuu:

Tabauyvt u cxemol: «IIpumepHbIe
AHTPONOT€HHbIE BO3ACHCTBUS

Ha Ipupoay», « BaxxHelIne uCTOYHUKA
3arpsA3HEHUs BO3yXa U TPYHTOBBIX
Bo», «IlouBa — BaxkHeHIIasK
cocTasJsronias ouochepso», «DakToOpsl
Jerpaganuu nouBy, «llapHuKoBbIi
abdexT», «PakTophl paIuOAKTUBHOTO
3arpsizHeHus ouocgeps»; KpacHas
kaura P®, n300pakeHus 0XpaHsIeMbIX
BHJIOB PACTEHUI U 5KUBOTHBIX

POOJIEMBI.

XapakTepuszoBaTh OMOC(hHEPHYIO POJIb
YyeJIOBEKa.

[IpuBOIUTH TPUMEPHI AaHTPOTIOTEHHBIX
U3MeHeHu# B Onocdepe.

OneHnBaTh MOCIEJCTBUS 3arPsI3HEHUS
BO3/IYIIIHOM, BOJHOU CPEJIbl, U3MECHEHHUS
KJIUMAaTa, COKpaIieHus
O6ropa3zHooOpasusl.

dopMyIUpOBaTh COOCTBEHHYIO TTO3UIIHIO
10 OTHOIICHMIO K TJI00aJIbHBIM

U PErHOHAIIBHBIM KOJIOTUYECKUM
npoOJsieMam, apryMEeHTUPOBaTh CBOIO
TOYKY 3pEHHUS.

HasbiBaTh NpUYUHBI OSIBJICHUS
IIPUPOIOOXPAHHON ITHKH,

PacKpbIBaTh 3HAYEHHUE Mporpecca

JUJIS1 IPEO0JICHHS SKOJIOTHYECKOTO
Kpu3uca

4.8

CocymiecTBoBaHuE
MIPUPOIBI
1 4YEJIOBEUECTBA

CocyuiecTBOBaHUE TPUPOIBI

1 yenoBeyecTBa. CoxpaHEeHUE
Omopa3HooOpa3us Kak OCHOBA
YCTOMYMBOCTU OMOChEpHI.

OcHoBa palMOHAILHOTO

YIPaBJICHUS TPUPOTHBIMH pECYypcamMu
U UX UCTIOJIh30BaHUE.

Joctrxenust OMoI0THH

PackpeiBaTh coziepkaHue TEPMUHOB

Y TIOHSTUN: PALMOHAJIBHOE
IIPUPOIOIIOIB30BAHUE, YCTOUUHNBOE
pa3BUTHE, KODBOIIOLIUAL.
XapaxkTepu3oBaTh PaLMOHAIBHOE
WCII0JIb30BaHUE IPUPOJAHBIX PECYPCOB;
OCHOBHBI€ IT0JIOKEHUA KOHLENIUU
YCTOMYUBOI'O Pa3BUTHUS
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U OXpaHa MPUPOJIBI.
Jemoncmpayuu:

Tabnuyvl u cxemol: «buocdepa u
4eJIOBEK»

HToro yacoB mo Teme 9

Pe3epBHOE BpemsI 2

OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOI' PAMME
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HEPEYEHDB (KOAUDPUKATOP) PACITPEAEJIEHHBIX ITO KIIACCAM
MPOBEPSIEMbIX TPEFOBAHUM K PE3YJIbTATAM OCBOEHUSA
OCHOBHOU OBPA30BATEJBbHOM NPOT'PAMMBI CPEJHEIO OBIIEIO
OBPA30BAHUA U DJIEMEHTOB COAEPKAHUSA 110 BUOJIOI'NHU

B ¢denepanpHbIX W perHOHANIBHBIX TPOIEAYypax OIICHKH KadyecTBa OOpa3oBaHUS
UCIIONIB3yeTCs TiepeueHb (KoAupuKaTop) paclpeiesIiCHHBIX MO KJIaccaM IMPOBEPSIEMBIX
TpeOOBaHUIl K pe3yibTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTEeNbHOM MpPOTpamMMbl
CpemHero o0mero o0pa3oBaHus U AJIEMEHTOB COJEPKaHUS 110 OMOJIOTHH.

10 KJIACC

IIpoBepsieMble TpeOOBAHUS K pPe3yJibTaTaM OCBOEHHMSI OCHOBHOI 00pa3oBaTeIbHOM
MPOrpamMmMbl

Kon [IpoBepsieMble PEIMETHBIE PE3YJIBTATHI OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTeNbHOM MPOTrpaMMBbI CPEAHETO 00111eT0 00pa30BaAHMUS
pe3yibTara
1 CdopMUpOBaHHOCTh 3HAHUW O MECTE M POJIU OUOJIOTUU B CHUCTEME

HAy4YHOTO 3HAHMS  €CTECTBEHHBIX HayK, B (OPMUPOBAHHUU
COBPEMEHHOW €CTEeCTBEHHO-HAyYHON KapTUHBI MHUpa M HAYYHOTO
MHUPOBO33pPEHHUS; O BKIJIAJIE POCCUUCKHX M 3apyOCKHBIX YUCHBIX-
OMOJIOrOB B pa3BUTHE OuOJIOTHH; (DYHKIIMOHAIBHONH TPaMOTHOCTU
YeJIOBeKa JJIsl PEIICHUsI )KU3HEHHBIX 3a]1a4

2 YMeHune packpbiBaTh COJEp)KaHHE OHOJIOTHUECKUX TEPMHUHOB
Y TIOHSITUM: XKU3HB, KJIETKA, OpraHu3M; MeTaboM3M (0OOMEH BEIECTB
U TpeBpallleHHe SHEPruM), rOMeocTa3 (CaMOperysisiuus), ypoBHEBas
OpraHU3aIMs )KUBBIX CHCTEM, CAMOBOCIIPOU3BEICHUE (PETIPOTYKITHUS),
HACJIEJICTBEHHOCTh, H3MEHYUBOCTh, POCT U Pa3BUTHE

3 YMeHnue uznaratb OMOJOrHYecKre Teoprn (KJIETOUHas, XpOMOCOMHas,
MyTanonHas ), 3akoHbl (I'. Mennens, T. Moprauna, H.. BaBunosa)
U y4eHus (0 LEHTpax MHOroo0pa3usi U MPOUCXOKACHUS KYJIbTYPHbIX
pactenuit H.W. BaBunosa), onpenensars rpaHullbl UX MPUMEHUMOCTH
K JKHUBBIM CUCTEMAM

4 YMenue BiaZeTb METOJAaMU HAay4yHOTO T[IO3HaHUS B OHOJIOTUH
(HaOmrofieHHe W OMMCAaHUE JKUBBIX CHCTEM, IPOLIECCOB U SIBJICHMIA;
OpraHu3alys Y TMPOBEACHHE OHOJOTMYECKOr0 3KCHEPUMEHTA,
BBIIBIJKCHUE  TUIOTE3Bl;  BBIIBJICHUE  3aBUCUMOCTH  MEKIY
UCCJIeNyEMbIMU BETUUMHAMU, OOBSICHEHUE TTOJIyYeHHBIX PE3YJIbTATOB,
WCIIOJIb30BAaHHBIX HAYYHBIX IOHATHH, TEOPUHA W 3aKOHOB; yYMEHUE
JienaTh BBIBOJIbI HA OCHOBAHUH MOJIYYEHHBIX PE3yJIbTAaTOB)
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YMeHue BBIIENATh CYHIECTBEHHBIE TNPU3HAKKM BHPYCOB, KIIETOK
OPOKAPUOT UM JYKAPHOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
OpPraHU3MOB;  OCOOEHHOCTHM  TpOLIECCOB ~ OOMEHa  BEIIECTB
U TpEeBpallleHHUs] SHEPruM B KJEeTKe, (POTOCHHTE3a, IIaCTUYECKOTO
U DSHEpreTHYeckoro oOMEHa, XEMOCHHTe3a, MHUTO03a, Melo3a,
OIUIOAOTBOPEHHS, PA3MHOXKEHUS, HHIUBUAYAIBHOTO  Pa3BUTHS
opraHu3ma (OHTOI€HE3)

YMeHue npUMEHATh [OJIyYEHHbIE 3HAHUS I OOBACHEHUS
OMOJIOTMYECKUX MPOLIECCOB U SIBJICHUM, I TPUHATHUS MPAKTHUECKUX
pelIeHui B TOBCETHEBHOM KU3HHU B IIeJIsIX oOecreueHus: 6e30macHOCTH
CBOETO 3JI0POBbS U 370POBbSl OKPYXKAIOUIMX JIOAEH, COOIOIEHUS
HOPM TPAMOTHOTO TOBEAECHUS B OKPYXKAIOIIEH MPUPOTHOU CPENE;
IIOHUMaHUE HEOOXOUMOCTH UCIIOJIb30BAHUS  JIOCTHIKCHUI
COBpPEMEHHOW OHONOrMH M OHOTEXHOJOTMHM /i paluOHAIBHOTO
IIPUPOJOTOIB30BAHUS

YMeHHe pemarb 3JEMEHTapHblE T€HETHYECKHE 3aJadyd Ha MOHO-
U JUrMOpUAHOE  CKPELIMBAaHUE, CLEIUICHHOE  HACIEI0BaHUE;
COCTaBJISITh CXEMBI MOHOTHOPUAHOTO CKpEIIMBaHUs
JUISl IPEJICKA3aHUs HACJIEI0BAHMSI IPU3HAKOB Y OPTaHU3MOB

YMeHue BBIIONHATH Ja0OpaTOpHblE M MPAaKTHUYECKHE PpadoThI,
coO0aTh NpaBWwia Mpu paboTe ¢ y4eOHBIM M JIA0OPATOPHBIM
o0opyI0BaHHEM

YMeHue KpUTHYECKU OLICHWBATh M MHTEPIPETUPOBATH WH(POPMAITHIO
OMOJIOTMYECKOTO  COJIEPKaHUs, BKJIOYAIONIYI0 TICEBIOHAYYHBIC
3HaHUS W3 pa3audHbIX HcToYHUKOB (CMMU, HaydyHO-TIOMYJISIpHBIC
MaTepualibl); STHYECKHE AacIeKThl COBPEMEHHBIX HCCICAOBAHUN
B OMOI0THHU, MEIUIIMHE, OMOTEXHOJIOTUH

10

YMeHnue co3ziaBaTh COOCTBEHHbBIC MMCbMEHHBIE U YCTHBIE COOOIIICHUS,
0000111251 6MOJIOTHYECKYI0 HH(OPMAIIUIO U3 HECKOJIBKUX UCTOYHUKOB,
IPaMOTHO HMCIIOJI30BaTh MOHITHHHBIN armapat OMoJIOTHr

IIpoBepsieMble 3J1eMEHTBI COAEPKAHUS

Kon [IpoBepsieMblii 3IEMEHT COJICPIKAHUS
1 buoiorus xak Hayka
1.1 buonorus — Hayka o xuBoil npupoze. Ponb 6uosnornu B hopMHpOBaHUU

COBPEMEHHOM Hay4HOU KapTuHBI Mupa. CucTemMa OMOJOTHUYECKUX HAyK
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1.2

Meronpl TIO3HAHUS KUBOW TpUpOAbl (HAOMIOIEHHWE, HSKCIEPUMEHT,
OlHcaHue, U3MEepPEHHUe, KIacCU(pUKaIUs, MOJACITUPOBAHNE, CTATUCTHYECKAs
00paboTKa TaHHBIX )

JKuBbIe CUCTEMBI M UX opraHu3anus

2.1

XKusbie cuctemMbl (OMOCHCTEMBI) KakK TMpEAMET W3yYeHUs OWOJIOTHH.
CaoiicTBa OMOCHCTEM U UX pa3zHOOOpasue

2.2

VY poBHU OpraHu3alry OMOCUCTEM: MOJEKYIISIPHO-TEHETUUECKUA, KIIETOYHBIH,
OpPTraHU3MEHHbIN, TOMYJISILIMOHHO-BUI0BON, SKOCUCTEMHBIN, OOCepHBIN

XHUMHMYECKHUM COCTAB U CTPOCHUC KJICTKH

3.1

XHUMMYECKHUM COCTaB KJIETKH. XMMHUUYCCKHE SJIEMCHTHI: MAaKpO3JICMCHTEI,
MHUKPOIJICMCHTHI. Boz[a N MHHCPAJIBHBIC BCHICCTBA. CDyHKI_[I/II/I BOJbI
U MUHCPAJIbHBIX BCUICCTB B KJICTKC. HOI[I[Gp)KaHI/IG OCMOTHYECKOro Oajianca

3.2

benku. CoctaB u ctpoeHue O6€IKOB. AMHUHOKHUCIOTB — MOHOMEPHI OEJIKOB.
He3zameHnmble 1 3aMEHUMbBIE aMUHOKHUCIOTBI. AMWHOKHUCIOTHBIA COCTaB.
YpoBHM CTPYKTYphl OCJIKOBOM MOJIEKYJbI (TIEpBUYHAs, BTOpPUYHAS,
TpEeTUYHAsT U YETBEPTUYHAS CTPYKTypa). XMMHUECKHE CBOMCTBA OEJIKOB.
buonornyeckue QyHKIMN OEITKOB.

®depMeHTHl — Ouosiorudyeckue Karanuzatopbl. CTpoeHue ¢epMeHTa:
aKTUBHBIN LIEHTp, cyOcTpaTHas cnenupuyHoctb. KopepmenTsl. ButaMuHsl.
OTnunuust PepMEHTOB OT HEOPTAHUYECKUX KATATN3aTOPOB

3.3

VYrneBoasl: MoOHOcaxapuabl (TJIOKO3a, pubo3a U Je30KCHpuO03a),
nucaxapubl (caxaposa, JJakTo3a) M IMojucaxapuibl (Kpaxmal, TJIUKOTEH,
1eJUTI0J103a). bronmorndeckrue pyHKIIMK YTIIEBOIOB.

Jlunuapl:  TpUTTUUEPHUAbI, cTepouabl, Qocomunuasl. [uapodunsHO-
ruipodoOHbIe cBOMcTBA. buonornueckue QpyHkuuu aunuaoB. CpaBHEHHE
yTIEBOAOB, OCJIKOB U JIMIHIOB KaK UCTOUHUKOB YHEPTUU

3.4

Hykneunoseie xwucnorsl: JHK wu PHK. Hykneoruaer — moHOMEpSHI
HyKJIenHOBBIX KucnoT. Ctpoenue u ¢pynkiuu JTHK. Ctpoenne u QyHkimu
PHK. AT®: crpoenue u pyHKuu

3.5

[utomorus — Hayka o kierke. Knerounast reopusi. MeTo1bl H3y4eHUs KIIETOK

3.6

Knerka xkak menoctHass >kuBas cuctema. OOIIMe NpU3HAKU KIIETOK:
3aMKHyTasi HapykHas wMemOpana, Mmonekynasl JIHK kak renermdeckuit
ammapar, cucTeMa CuHTe3a Oernka

3.7

Tunel KIEeTOK: dyKapuoTW4YecKass W Tpokapuotudeckas. OcoOeHHOCTH
CTPOCHHUS TPOKAPHOTHYCCKON KiIeTKU. KieTouHas cTeHka OaKTepuil.
CtpoeHHE DYKapHOTHYECKON KiIeTKH. OCHOBHBIC OTJIWYHS PACTHTEIIBHOM,
KUBOTHOU U TPUOHOM KIIETKU
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3.8

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAs CTEHKA, IITUKOKAJIUKC, UX
¢yukuu. I[lnasmatuueckas wmemOpaHa, €€ CBOWCTBA H  (YHKIUH.
[Mutromnaszma u ee opranoujibl. OgHOMEMOpaHHBIE OPraHOWAbI KIIETKH:
sHporuiazmatuueckas cerb  (OIIC), ammapar ['onabaxku, JHM30COMBI.
[lomyaBTOHOMHBIE ~ OPraHOWJABI  KJIETKUA: MUTOXOHAPWUH, IUIACTU[BI.
[Ipoucxoxaenre MUTOXOHApUIA U macTu. Bunbl mnactun. HememOpanubie
OpraHOMJIbl KJIETKH: PUOOCOMBI, KJIETOUYHBIA LIEHTP, PECHUYKHU, JKTYTHKHU.
@yHKIMU OPraHOUAOB KIETKH. BKItoueHns

3.9

SAnpo — perynsTopHblil HeHTp KieTku. CTpoeHue sapa: saaepHas 000J04Ka,
KapuoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI

3.10

TpchnopT BCIICCTB B KIICTKC

X(PIBHGI[GHTGHBHOCTB KIICTKH

4.1

OOMeH BellecTB, WM METabO0IU3M. ACCUMUIAIUS (TUTACTUYECKU 0OOMEH)
U JUCCUMWISLUS (PHEPreTUUeCKuid OOMEH) — JBE CTOPOHBI €IUHOTO
npouecca  Meradonm3ma. Tumbl  oOMEHa  BEHIECTB:  aBTOTPOQHBIN
u rereporpodubiidi. Poiab hepMEeHTOB B 0OOMEHE BEIIECTB M MPEBPAIICHUN
SHEPTUHU B KIIETKE

4.2

®orocunTe3. CBeroBas W TemHOBas (a3l (oTocuHTe3a. Peakuuu
doTocunTe3a. DPdekTuBHOCTH (oTOoCHHTe3a. 3HadYeHHe (POTOCHHTE3a
JU1s JkU3HU Ha 3emiie. Biusinue ycinoBuit cpenibl Ha (DOTOCUHTE3 U CIIOCOOBI
MTOBBIIICHHSI €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMOCUHTE3. XEMOCHUHTE3UpYIoIIMe OaKTepuu. 3HAYEHUE XEMOCHUHTE3a
IUTA KU3HHU Ha 3eMIie

4.3

DHepreTuueckuii oOMeH B KieTKe. PaciierieHue BeIeCTB, BBIICICHUE
U aKKyMYJUPOBAHUE DHEPTUU B KIIETKE. DTalbl IHEPTETUUYECKOTO OOMEHa.
I'mukonus. bpoxenue u ero Buzbl. KHCIIOpOAHOE OKUCIIEHUE, WU KIIETOYHOE
npixanue. DPPEeKTUBHOCTh SHEPTETUYECKOI0 0OMEHa

4.4

Peaknuu wmatpuuHoro cuHte3a. I'enernueckas wuHpopmamms u JIHK.
Peanuzanus renernyeckoit nHGopMaluu B KieTke. [ eHeTHIeCcKuil Ko U ero
cBoiictBa. Tpanckpunuuss — marpuunbld cuHTe3 PHK. Tpancmsamusa —
ouocunte3 Oenka. KoaupoBanwe amuHokucior. Pomabp  pubocom
B OMocuHTE3€e OenKa

4.5

Hexnerounsie (Gopmbl xu3HU — BUPYCHL. VCTOpWs OTKpBITHS BHUPYCOB
(.M. VBanoBckuif). OCOOEHHOCTH CTPOCHUS U JKU3HEICATECIBHOCTH
BupycoB. baktepuodaru. bome3nu pacteHuid, >XKUBOTHBIX M YEJIOBEKA,
BbI3bIBaeMble BHpycamu. Bupyc unmmyHozeduuurta uenoBexka (BUY) —
Bo3Oyautens CIIWda. Ilpodunaktuka pacnpocTpaHEHHUS BHPYCHBIX
3aboJeBaHu
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Pa3MHOX€eHME M MTHAUBHIYaIbHOE PA3BUTHE OPTaHU3MOB

5.1

Kinerounslii 1UKI, WK SKU3HEHHBIM HUKA KieTku. MHTepdaza u MHUTO3.
[Ipomeccrl, mnpotekaromue B wuHTEephaze. Pemmkamus — peaknus
marpuuHoro cunte3a JIHK. Ctpoenue xpomocoM. XpOMOCOMHBINH HAbOp —
KapuoTun. JIUMIOWAHBIA ¥  TaIUIOMJHBIA  XPOMOCOMHBIE  HaOOPBI
Xpomaruapl. [{uTonornyeckue OCHOBBI PA3MHOKEHUSI U UHAUBUYaIbHOTO
Pa3BUTHS OPraHU3MOB.

Henenue knetkn — muto3. Craguu muto3a. Ilpoueccwl, nmpoucxopasuime
Ha Pa3HbIX CTAUAX MUTO3a. BUOJOTMUECKU CMBICTT MUTO3a

5.2

®opmBbI pa3MHOKEHHUST OPTAaHU3MOB: OecIoyioe 1 1mosioBoe. Buabl 6ecmoioro
Pa3MHOXKCHUS: JICJICHHE HAJBOE, TIOYKOBAHUE OJIHO- M MHOTOKJICTOYHBIX,
criopooOpa3oBaHUE,  BETETATHUBHOE  pa3MHOXeHHe.  VICKyccTBeHHOE
KJIOHUPOBAHHUE OPTaHW3MOB, €T0 3HAUCHHUE JIJISI CEJICKIITNU

5.3

ITonoBoe pa3MHOXKEHUE, €ro OTIIMYHS OT OSCIIOJIOTO.

Meito3. Cranuun meiiosa. [Ipoueccel, mpoucxoasume Ha CTaausIX MEHWo3a.
IToBenenue xpomocoM B Meiio3e. Kpoccunrosep. buonornueckuii cmbici
Y 3HaYC€HHE Meio3a

5.4

I'amerorenes — mporecc oOpa3oBaHUsl MOJIOBBIX KJIETOK Y >KUBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKM U SUYHUKU. OOpa3oBaHUE U Pa3BUTHE
MOJIOBBIX KJIETOK — TameT (ClepMaTo30uj, SUIIEKIEeTKA) — CIIepMaTOTreHe3
n oorene3. OCOOECHHOCTH CTPOCHUSI SUIIEKIECTOK U CIIEPMATO30UIOB.
OmnonorBopenue. [laprenorenes

5.5

NunuBunyanbHoe pas3BuTue (OHTOTeHE3). OMOpHUOHANIBHOE pa3BUTHE
(amOpuorenes3). OTambl SMOPUOHAIILHOTO Pa3BUTUSI Y TMO3BOHOYHBIX
KUBOTHBIX: JIPOOJICHHUE, racTpyssius, opraHorenes3. [loctamOpuonanbHoe
pazButue. TuUIBI MOCTAIMOPUOHANIBHOIO Pa3BUTHS: MPSIMOE, HENPSMOe
(inumHOuYHOE). BimsHHMe cpenbl Ha pa3BUTHE OPraHU3MOB; (DAKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOKICHHBIE YPOJICTBA.

Poct u paseutne pacteHuid. OHTOr€HE3 LBETKOBOTO PACTEHUS: CTPOCHHE
CEMEHH, CTaJAUU Pa3BUTHUS

HaCHeI[CTBeHHOCTL N USMCHYHUBOCTDb OPraHu3MOB

6.1

IIpenmer wu 3amaun re”etuku. Mcropus pasBUTHS TIeHETUKU. Bxian
POCCUHCKHX U 3apyO€KHBIX YYEHBIX B pa3BUTHE TE€HETHKU. MeTomabl
reHeTUKH  (TUOPUAOJIOTUYECKUN, IIUTOTEHETUYECKUN, MOJIEKYJSIpHO-
reHeTuueckuil). (OCHOBHbIE TIE€HETUYECKHE TMOHATUS. | eHeTmyeckas
CHUMBOJIMKA, UCIIOJIb3yEMAsl B CXEMaX CKpEIMBaHUN

6.2

3aKOHOMEPHOCTH HACJIeI0BaHMS TPU3HAKOB, yCTaHOBIICHHBIE I'. Menaenem.
MoHoruOpuHOe CKpeIIuBaHue. 3aKOH €IUHO00pa3us THOPHUIOB TIEPBOTO
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nokosnieHus. [IpaBuno JOMHHHpPOBaHWS. 3aKOH PACIICIUIEHUS IPU3HAKOB.
['unoTe3a unctoTsl raMert. [loaHOE U HEMOIHOE JOMUHUPOBAHUE.
JluruOpuaHoe  CKpelIMBaHHWE. 3aKOH HE3aBHCUMOTO  HacCJEAOBaHUS
npu3HakoB. lluToreHeTnueckne OCHOBBI AUTMOPUIHOTO CKPEIIMBAHUA.
Ananmusupyromee  ckpemuBanue.  Vcmosb3oBaHME  aHANIM3HUPYIOLIETO
CKpELIMBaHUsA ISl ONPEAEIICHHSI TEHOTUIIA 0COOH

6.3

CuemienHoe — HaciemoBanme — mpus3HakoB. Pabora T.  Moprana
N0 CIEIJIEHHOMY HacjledOBaHUIO TeHOB. HapylieHue cuerieHuss TeHOB
B pe3yJIbTaTe KPOCCHUHIOBEpa. XPOMOCOMHAs TEOpPUs HACIEICTBEHHOCTH.
I'eneTnueckue KapTel.

I'eneTnka nosia. XpoOMOCOMHOE OIIpENENIEHUE 10JIa. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['oMoraMeTHble 1 rereporaMeTHble oprann3mel. HacnenoBanue
IPU3HAKOB, CLEIJIEHHBIX C IIOJIOM

6.4

N3MeHYnBOCTS. Bunpr U3MEHYUBOCTH: HEHACJIEICTBEHHAs
U HaciueACTBeHHasA. Ponb cpeapl B HEHACHEACTBEHHOW WM3MEHUYHMBOCTH.
XapakTepucTuka MOAU(PUKALMOHHON U3MEHUYMBOCTU. BapualmoHHbIN psin
M BapuanMoHHass kpuas. Hopma peakumum npusHaka. KonnuecTBeHHBIE
M Ka4eCTBEHHbIE INPU3HAKM W HUX HopMa peakiuuu. CBoiicTBa
MOAU(PUKALMOHHON U3MEHUYNBOCTU

6.5

HacnencrBenHasi, win TeHOTHIMYECKas, M3MEHYUMBOCTh. KoMOuHaTHBHAS
M3MEHYMBOCTh. MeH03 M MOJOBOWM MpOLECC — OCHOBA KOMOWHATHMBHOMU
M3MEHYMBOCTU. MyTarimoHHass u3MeHUYMBOCTh. Kiaccudukanus MyTanuid:
IE€HHBIE XPOMOCOMHBIE, TE€HOMHbIE. YacroTa W IPUYMHBI MYTalUM.
Myrtarennbie QakTopbl. 3aKOH FOMOJIOTUYECKHUX PSAOB B HACJIEICTBEHHOU
n3menunsoctu H.M. BaBunosa

6.6

I'enetuka 4denoBeka. Kapuortumn uenoBeka. OCHOBHBIE METO/bl T'€HETHUKH
YEJI0BEKA: reHeaJIOTMYeCKUi, OJIV3HEIOBBIH, LIUTOTCHETUYECKUIM,
OMOXMMUYECKU, MOJIEKYJISIpHO-TeHeTHYecKUid. COBpEMEHHOE OIpeesIeHHE
TEHOTHUIIA: TOJHOIN€HOMHOE CEKBCHUPOBAHWE, TCHOTUIIMPOBAHUE, B TOM
yucne ¢ nomomplo [TIP-ananu3a. HacneacrBenHble 3a001¢BaHMs YeJIOBEKa:
reHHble O00JIe3HHM, OOJIE3HU C HACIEJICTBEHHOM MpeapacroioKeHHOCTHIO,
XpoMocoMmHble Oone3nn. CoMaThyeckue W TEeHEpAaTHBHBIE MYTAIlUu.
[IpuHIMOBI  370pOBOTO O00pa3a KWU3HU, JAMATHOCTUKH, MPOPUIAKTHKA
u JICUCHMUS T'€HETUYECCKUX 0ose3HeEN. MeauKo-TeHeTHUECKOE
KOHCYJIbTUPOBAHHE. 3HAUCHUE MEAUIIMHCKON T€HETUKHU B MIPEAOTBPAILICHUN
1 JICYCHUN T'€HETUUECKNX 3a00JICBaHUN YEI0BEKa

Cenexknust opraan3MoB. OCHOBBI OMOTEXHOJIOTH

7.1

Cenekups Kak HayKa U MPOLECC. 3apOKIACHUE CEIIEKIUN U JOMECTUKALUSA.
Yuenue H.M. BaBunoBa 0 IieHTpax NPOUCXOXKIACHUS W MHOTO00pa3us
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KYJbTYPHBIX pacTeHUU. LIEHTpBI MPOMCXOKAEHUSA NOMAIIHUX XKUBOTHBIX.
Coprt, nopoja, mramMmm

7.2

CoBpeMeHHbIE METOJIbI CeJIeKIIMU. MaccoBbIi U MHANBUIYATbHBINA OTOOPHI
B CENeKIMU pacTeHud U  KUBOTHBIX. OllEHKa  JKCTepbepa.
brnuskoponcTBeHHOE  cKpemMBaHwe — HUHOpuAMHr. Yucras nuHUA.
CkpeliuBaHue 4YHUCTBIX JIMHUWA. [erepo3uc, wiaM TUOpUIHAS CHIIA.
HeponctBenHoe ckpemmBanue — aytopuauar. OTaaieHHass THOPUIN3aIns
u ee ycnexu. VMCKycCTBEHHBIM MyTareHe3 M TIOJy4Y€HUE TMOJUILIIOU]IOB.
JIoCTHKEHUS CeJIEKIIMU PACTEHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB

7.3

broTexHOJIOTHs KaK OTpacilb MPOU3BOJACTBA. ['eHHas MH)KEHepHs. OTallbl
co3nanusa pekomOuHanTHOU JIHK u Tpancrennsix opranusmos. Knetounas
uHxeHepus. Kierounble KynabTypbl. MHKPOKIOHAJIBHOE Pa3MHOXKEHHE
pacteHuii. KiloHMpOBaHKHE BBICOKONPOAYKTHBHBIX CEJIBCKOXO035HCTBEHHBIX
OpraHU3MOB. DKOJIOTHYECKUE U 3THYecKUE nMpoodsieMbl. MO — reneTnuecku
MOAU(PUIMPOBAHHBIE OPTaHU3MBI
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IIpoBepsiemble TpeOOBaHUS K pe3yJbTaTaM 0CBOCHUSI OCHOBHOI 00pa3oBaTeIbHOM

NpOrpaMMbIl

Kox
MIPOBEPSIEMOTO
pe3yibTaTa

[IpoBepsiemble IPEAMETHBIE PE3YIbTATHl OCBOEHUSI OCHOBHOM
0o0pa3oBaTenbHOM MPOTrpaMMBbI CPEAHETO 00111eT0 00pa30BAHMUS

1

ChopmMupoBaHHOCTh 3HAHUW O MECTE M POJM OMOJOTUU B CHCTEME
HAyyHOIO0 3HAaHUS €CTECTBEHHBIX HayK, B (opMHpOBaHUU
COBPEMEHHOW €CTECTBEHHOHAY4YHOM KapTUHbI MHpPA W HAYy4HOTO
MHUPOBO33pEHUS; O BKJIAJ€ POCCHUMCKMX M 3apyOCKHBIX YUYEHBIX-
OMOJIOrOB B pa3BUTHE OHOJOTHUH; (PYHKIMOHAIBHOW TI'PAMOTHOCTH
YeJIOBeKa JJI PEIICHMS )KU3HEHHBIX 3a]1a4

YMeHue packpbeiBaTh COJepkKaHUE OUOJOTUYECKUX TEPMHUHOB
Y TIOHSATHUH: BHUJI, TTOMYJISAIINS, TeHOMOH/I, SBOTIONNS, TBYIKYIITUE CHITBI
(pakTopsl) 3BOJIIOLINH, MIPUCTIOCOOJICHHOCTh OpraHU3MOB,
BHUJ1000pa30BaHue, AKOJIOTUYECKHUE (haxkTopshl, HKOCHUCTEMA,
OPOAYIEHThl,  KOHCYMEHTBI,  PEAYLUEHThI, IeNu  UTaHus,
AKOJIOTHYECKas MupaMuaa, OuoreoreHos, onocdepa

YMeHue uznaraTh OMOJOTHYECKHE TEOpPUHU (IBOJIIOIMOHHAS TEOPHS
Y. JlapBuHa, CHUHTETHYECKas TEOPHs  SBOJIOLMH), 3AKOHBI
W 3aKOHOMEpHOCTH (3apopsimieBoro cxoactBa K.M. boapa,
4yepeloBaHUsl TJaBHBIX  HANpaBJICHUH W MyTed  SBOJIIOIUU
A.H. CesepuoBa, yuenuss o Ouochepe B.M. Bepnauckoro),
ONPENIENATh T'PAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM

YMeHue BiageTh METOJaMHU HAydHOTO II0O3HaHUS B OHOJIOTHH
(HaOyroZiIeHMe W OINMCAHUE >KUBBIX CHCTEM, IPOIECCOB U SBJICHUIA;
OpraHu3aiys ¢ TMpPOBEJACHUE OHOJIOTHYECKOT0 IKCIEPUMEHTA,
BBIJIBDKEHHE  TUIIOTE3bl;,  BBISIBJICHHE  3aBUCUMOCTH  MEXKIY
UCCIIeTyeMbIMU BEJIMUUHAMU, 0OBSICHEHUE MMOJTYUYCHHBIX PE3YyJIbTaTOB,
WCMOJIb30BAHHBIX HAyYHBIX MOHSATHM, TEOPUM U 3aKOHOB;, YMEHUE
JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJYUYECHHBIX PE3YIHTATOB)

YMeHHe  BBIACHATH  CYIIECTBEHHBIC  TPHU3HAKKM  CTPOCHHS
OMOJIOTHYECKUX OOBEKTOB: BHJOB, MOMYJIAIWNA, MPOIYIICHTOB,
KOHCYMEHTOB,  PEIYyLIEHTOB, OHOIrE€OLEHO30B M  HKOCHCTEM;
OCOOCHHOCTH  TPOIIECCOB  HACJIEACTBEHHOW  HW3MEHUYUBOCTH,
€CTECTBEHHOTO O0TOOpa, BUI000pa30BaHUsA, MPUCIOCOOICHHOCTU
OpraHU3MOB, ICHCTBUS SKOJOTHYCCKUX (AKTOPOB HA OPTaHHU3MBEI,
TIEPEHOCA BEIIECTB U TTOTOKA DHEPTHH B OKOCHCTEMaX, aHTPOTIOTEHHBIX
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M3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH, KPYTrOBOPOTA BEILIECTB
1 OMOTEOXMMHUUYECKHUX ITUKIIOB B Onocdepe

YMeHue TNpUMEHSTh TIOJyYeHHbIE 3HaHUS Uil  OOBSICHEHUS
OMOJIOTMYECKUX MPOLIECCOB U SIBIICHUM, JJIsl MPUHSITUS MPAKTUYECKUX
pelIeHHId B TOBCEHEBHOM KM3HU B LIETISIX 0OecreueHus: 6€30MacHOCTH
CBOETO 3J0POBbS M 3JI0POBbSl OKPYXKAIOMIMX JIIOACH, COOI0/IeHus
HOPM TPAMOTHOTO IOBEACHUS B OKPYXAIOLIECH MPUPOJHOM CPEXE;
MOHUMAaHUE HEOOXONMMOCTA  HMCHOJB30BAHUS  JOCTHXKEHUU
COBPEMEHHOW OMOJIOTHH ISl PALIMOHATIBHOTO PUPOI0IOIb30BAHUS

YMeHue peIIaTh 3JICMCHTAPHBIC OMOJIOTHYECKHE 3aJa4n, COCTaBJIATH
CXCMHEI IICPCHOCA BCUICCTB U SHCPIUHU B SKOCUCTCMAX (HGHI/I HI/ITaHI/IH)

YMeHue BBIIONHATH Ja0OpaTOpHblE M MPAKTHUYECKHE PpaboThI,
coO0aTh OpaBWia MpU padoTe € y4eOHbIM M J1TA0OPAaTOPHBIM
o0opyI0BaHHEM

YMeHne KpUTUUECKH OIEHHUBATh U MHTEPIIPETUPOBATh UHGOPMAIUIO
OMOJIOTUYECKOTO  COJIEpKaHMs, BKJIIOYAIONIYI0  TICEBOHAYYHBIC
3HaHUS M3 pa3nuuHbIX HcTOYHMKOB (CMU, Hay4dHO-TOMyINsSIpHbBIE
MaTepualibl); paccMaTpUBaTh IJ100aIbHbBIE YKOJIOTHUYECKUE TTPOOIEMbI
COBPEMEHHOCTH, (HOPMHUPOBATH 110 OTHOLICHUIO K HUM COOCTBEHHYIO
MO3ULIIO

10

YMeHnue co3ziaBaTh COOCTBEHHbBIC MMCbMEHHBIE U YCTHBIE COOOIIICHUS,
0000111251 6MOJIOTHYECKYI0 HH(OPMAIIUIO U3 HECKOJIBKUX UCTOYHUKOB,
I'PAaMOTHO HMCTIOJIb30BaTh MOHATHHHBIN anmapaT OHMOJIOTHI

IIpoBepsieMble 3J1eMEHTbI COAEPKAHUS

Kon IIpoBepsieMblii A3JIEMEHT COJIEPIKAHMS
1 DBOJIONMOHHAST OUOJIOTHS
1.1 DBOJIIOIIMOHHAS TEOPHUS U €€ MEeCTO B OMOJIOTHH.

CBuzerenbcTtBa 3BoMOLMH. [laleoHTOIOTMYECKHE: TOCIEA0BATENIBHOCTD
MOSIBJICHUS BUJIOB B IMAJEOHTOJOTUYECKON JIETOMUCH, IEPEXOIHBIE (DOPMBI.
buoreorpaguueckue: cxoAacTtBO W paznuuue (payH u (Iop MaTepUKOB
¥ OCTPOBOB. DMOPHOIOTHUECKHE: CXOJICTBA U Pa3IniMsi SMOPUOHOB Pa3HbIX
BHUJIOB TO3BOHOYHBIX. (CpaBHHUTEIBbHO-aHATOMHYECKHE: TOMOJIOTHYHBIE,
aHAJOTMYHble, pYyAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOoJIEKyJIspHO-
OMOXMMHMUYECKHE: CXOACTBO MEXAaHU3MOB HACIEICTBEHHOCTH U OCHOBHBIX
MEeTa0O0JMYECKUX MYyTEH Y BCEX OPraHU3MOB

84



denepanbHas pabouast nporpamma | buosnorus. 10—11 kiaccer (0a30BBIH YpOBEHb)

1.2

OpomrorimonHast teopust Y. JlapBuna. IlpennmochuikKu BO3HHKHOBEHHS
TapBUHU3MA. [[BIDKYyIIIHE CHITBI 3BOJIONMH BUAOB 110 J[apBHHY (M30BITOYHOE
pa3MHOKEHHE TpPU  OrPAHUYCHHOCTH  PECYpPCOB,  HEOMpeAesieHHas
U3MEHYUBOCTbh, 00ph0a 3a CYIIECTBOBAHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckas teopus sBoitouuu (CTD) U OCHOBHBIE €€ TMOJIOKEHUS.
MuxkponsBomornus. [lomymsiius kak eAMHUIA BUAA U 9BOJIIOLNUN

1.4

JIBmokyriue cuibl ((pakTopbl) HBOIIOLNUK BUJOB B MpUpoAe. MyTallmoHHBIN
npolecc W KOMOMHATHBHAasT WM3MEHYMBOCThH. [lOMynsIMOHHBIE BOJHBI
u gapeiid renoB. Mzomsmus u  murpanus. EcrtecTBeHHBIE 0OTOOp —
HaAMpPaBIAOMUN GakTop BoMonUUA. DOPMBI ECTECTBEHHOTO 0TOOpA.
[Ipucnoco0IeHHOCTh OPraHu3MOB Kak pe3yibTaT 3BoJirouuu. [lpumeps
IPUCTIOCOOJIEHUH y OpraHu3MoB. ApoMop¢03bl U UAMOATANTALUH.

Bun wu Bunoo6pasoBanme. Kpurepun Buma. OCHOBHBIE (QOpPMBI
BHU1000pa30BaHus: reorpaduueckoe, IKOJI0THIECKoe

1.5

MaxkposBomtonusi. PopMmbl  IBOMOLMU:  (DUIETHYECKAs, JUBEPIrEeHTHA,
KOHBEPIeHTHas, apaenbHas. HeoOpaTuMocTs 3Boronnn

Bo3HukHOBEHHUE U Pa3BHUTUC )KU3HU HA 3emiie

2.1

JloHay4yHbIE OPEACTABICHUA O 3apOKJICHUM XKU3HU. HaydHble THUIOTE3BI
BO3HUKHOBEHUS KU3HU Ha 3emJie: abMoreHe3 U MaHcrnepMus. XUMHUUecKas
ABOJIFOLUS. DKCIEPUMEHTAIIBHOE MOATBEPKICHUE XUMUUYECKON BOJIIOLINH.
Hauanbuble sTanbl Ouosnormyeckoil spomonuu. ['unmoreza PHK-mupa.
IIepBbie kieTKH U UX 3BOJIONMA. DOPMUPOBAHUE OCHOBHBIX I'PYIII KUBBIX
OpraHn3MOB

2.2

PazButne xu3Hu Ha 3emuie 1o spam W nepuonam. Karapxei. Apxerckas
U npoTtepo3oiickas dpel. [laneo3olickas spa v ee mepuojpl: KEMOPUNCKUH,
OPAOBUKCKHUH, CHIYPUHUCKHUM, JEBOHCKHM, KAMEHHOYTOJIbHBIM, MEPMCKHUU.
Me3so30¥icKas opa U €€ IEPUOIBI: TPHACOBBIM, IOPCKUM, METIOBOM.
KaliHo30lickas 2pa W €€ TepUoIbl: MaJICOr€HOBBI, HEOTCHOBBIN,
AHTPOIIOr€HOBBIN. XapaKTEPUCTHUKA KIMMATa U T€OJOTMYECKUX MPOLIECCOB.
OcCHOBHBIE H3Tambl 3BOJIIOLIUHA PACTUTEIBHOTO U JKHUBOTHOTO MHpA.
Apomopdo3bl y pacTeHul 1 KUBOTHBIX. [10siBIIeHHE, pacliBET U BHIMUPAHUE
TPYIII )KUBBIX OPTaHU3MOB

2.3

Cucrema OpraHMYECKOro MHpa Kak OTpakeHue 3Boonuu. OCHOBHBIC
CUCTEeMAaTHUYECKHE TPYIIITBI OPraHN3MOB

24

DBOJIIOIMA YeJIOBeKa. AHTPOIOJIOTHS Kak HayKa. Pa3BuTue npeacTaBieHui
0 IPOUCXOXKJAECHUHU YeJIoBeKa. MeTo bl n3yueHus aHTpornoreHesa. CxoncTaa
U pa3Iuyusl 4YeJOBEKa M KUBOTHBIX. CHCTEMATMYECKOE TOJIOKEHUE
YeJI0BEKa.
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IBwxymme  cunbl  (daktopel) — aHTpomorenesa.  HacnenctBeHHas
U3MEHYMBOCTh U €CTECTBEHHBIH OTOOp. OOIIECTBEHHBIN 00pa3 >KHU3HM,
U3rOTOBJICHUE OPYIU TPY/A, MBILUIEHUE, PEUb

2.5

OCHOBHBIE CTaIMN ¥ BETBU HBOJIFOLIUY YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbii, YenoBek npsaMoXondimnii, YemoBek HeaHAEpTaIbCKHM, YeoBek
pa3yMHbIii. Haxongkum HMCKOIaeMbIX OCTAaHKOB, BpEMsl CYLIECTBOBaHUS,
o0JacTh pacnpocTpaHeHHsl, 00bEM TOJIOBHOTO MO3Ta, 00pa3 JKU3HU, OpYyIUs

2.6

YenoBeueckne packl. (OCHOBHbIE OOJBIIME  pachbl:  €BPOMNEOUIHAS
(eBpasuiickas), Herpo-aBCTpaJiouaHas (dKBATOpUalIbHAs), MOHTOJOUHAS
(azuarcko-amepukanckas). UepThl MPUCTIOCOOTICHHOCTH TpPEICTaBUTEIEH
YEJIOBEUECKUX pac K YCJIOBHUSIM CYIECTBOBaHMs. EAMHCTBO YelioBeUeCKHUx
pac. Kputuka pacuzma

OpraHu3mbl U OKpY’Karolas cpenia

3.1

DKOJIOTUA KaK HayKa. 3ajauu U pa3eibl 9KOJIOTUH. MeToAbl 3KOIOTUYECKUX
UCCJIeIOBaHUM. DJKoJoruueckoe wmupoBos3peHue. Cpeapl oOuTaHUS
OpraHU3MOB: BOJHAS, HA3eMHO-BO3IyIIIHAs, MOYBEHHAS,
BHYTPHOPraHU3MEHHAS

3.2

Oxonornueckue (Gaktopel. Kiaccuduxaius 5>KoI0rMUecKUX (HaKTOPOB:
abnoTnyeckne, OMOTUYECKHE U aHTPOIOTCHHBIC. J[eCTBHE IKOJOTHIECKUX
(GaKkTOpOB Ha OPTaHU3MBI

3.3

Abunotnyeckue (pakTophbl: CBET, TEMIEpaTypa, BIaXXHOCTb. PoTOnepuoan3M.
[IpucnocoOneHusi OpraHu3MoB K JEHCTBUIO a0MOTHYECKUX (HaKTOPOB.
buonornueckue puTMbl

3.4

buotnueckne  daxktopel.  Bumbpl  OMOTHYECKHMX  B3aMMOJICHCTBUIA:
KOHKYPEHITUS, XWUIIHWYECTBO, IMApPa3UTH3M, MYTyajlu3M, KOMMEHCAIU3M
(HaxJIeOHMYECTBO, KBAPTUPAHTCTBO), aMEHCAIU3M, HEUTpanu3M. 3HaUYCHUE
OMOTUYECKHX  B3aUMOJCHCTBUUA  JJIi  CYIIECTBOBAaHUS  OpPraHU3MOB
B [IPUPOJHBIX COOOLIECTBAX

3.5

DKOJIOTHYECKHUE XapaKTCPUCTUKHN  TIOITYJIALINU. OcHOBHBIE TTOKa3aTeNIH
IOy JIALINN YUCJICHHOCTL, IINIOTHOCTb, POXIAACMOCTb, CMCPTHOCTD,
IMpHUPOCT, MUT'PALTHA. I[I/IHaMI/IKa YHUCJIICHHOCTH IOIIYJISAIUN U €€ PCTYJIALNUA

COO6HI€CTB3 H OKOJIOTHYCCKHUC CUCTCMBI

Coo0miecTBo opranu3smMoB — OuoreHo3. CTpyKTypsl OMOIIEHO3a: BHIOBa,
MPOCTPAHCTBEHHAsI, Tpoduueckas (mumieBas). Bumbl-momuHantel. CBs3u
B OMOLICHO3€

4.2

Okonorudyeckue cuctembl (3Kocuctembl). [loHsiTHE 00 9KOCHCTEME
u  Oworeomenoze. DyHKIMOHATBHBIE  KOMIIOHEHTHI ~ JKOCHUCTEMBI:
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OPOJYLIEHThI, KOHCYMEHTBI, peayleHTbl. KpyroBopoT BellecTB U IMOTOK
SHEpruM B 3kocucreMe. Tpoduueckue (MUIIEBBIE) YPOBHU SKOCHUCTEMBI.
[Mumessie nenu u cetu. OCHOBHBIEC MOKA3aTeIN IKOCHCTEMBI: OHOMacca,
OPOAYKIHUA. DKOJOTMYECKHE TMHUPAMUJIBI: TMPOAYKIIMH, YHUCICHHOCTH,
o6uomaccel. (CBOHCTBAa 9KOCHUCTEM: YCTOMUHMBOCTH, CaMOPETYJISAIHS,
pasButue. Cykueccus

4.3

[IpupoHbIe SKOCUCTEMBI. DKOCHCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOTO
WJIA HIMPOKOJIMCTBEHHOTO JIECa.

AHTpPOIIOTEHHBIE  DKOCHCTEMBI.  ATPOIKOCHUCTEMBL. Y POOIKOCUCTEMBI.
buonornueckoe M XO3sICTBEHHOE 3HaYCHUE  arpodKOCUCTEM
1 ypOOIKOCHCTEM.

buopasnooOpazue kak (akrop ycroiumBoctu sKocucTeM. CoxpaHeHHE
OMOJIOrMYECKOro pa3HooOpasus Ha 3emiie

4.4

VYuenue B.M. Bepnaackoro o Ouocdepe. I'paHunpl, coctaB U CTPYKTypa
ouocdepsl. XKuoe BeriecTBo 1 ero hyHkuuu. OcodeHHocTn Onochepsl Kak
rJ1I00aNbHON 3KOCUCTEMBI. J[MHAMHUYECKOE paBHOBECHME M oOpaTHasi CBS3b
B Ouocdepe. KpyroBopoTsl BelIeCTB U OHMOTCOXUMUYECKUE ITUKIIBI
AJIEMEHTOB (yTepoaa, a30Ta). 30HAIbHOCTh Onocdepbl. OCHOBHBIE OHMOMBI

CYILIH

4.5

YenoeuecTBo B Onocdepe 3emiin. AHTpONIOr€HHbIE U3MEHEHUS B Ouocgepe.
I'moGanpHbIE PKOJTOTHYECKUE TTPOOIICMBL.

OcHOBa panMOHAJIBHOIO YIPAaBICHHUsS NPHPOIHBIMM pecypcaMu M HX
UCIosb30oBaHue. JlocTuxkeHus: OMOJIOTUH U OXpaHa MPUPOIbI
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