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|. TlosicHUTEILHASA 3aANMMCKA

Pabouast mporpamma cocTaBl€Ha Ha OCHOBE:

1.®enepanbHOTO TOCYIapPCTBEHHOTO 00pa30BaTEIbHOTO CTAHIApTa CPEIHET0o 00IIero 00pa3oBaHus
(ITpuxa3 Munuctepcrsa npocsenieanst PO ot 17.05.2012 Ne413 « O6 yrBepxkaenun @I'OC COO»
C U3M. )

2.0OcHOBHOM 00pa3oBaTebHON TPOrpaMMBbl cpeaHero odmiero oopazoBanus MAOY Abarckas COILLI
Ne 1, nporokon nenarornyeckoro coera ot 30.08.2023 1. Ne 18, ¢ usm. ot 23. 05.2025.

3. Ilpukaza Munmnpocsemenus: Poccun ot 26.06.2025 N 495 "OGO yrBepkaeHuu ¢enepaabHOro
nepedHst y4eOHUKOB, IOMYIIEHHBIX K UCIOJIh30BaHUIO IPH PEAIN3alMU HMEIOIIUX TOCYIapCTBEHHYIO
aKKpeIUTAIMIO 00pa30BaTeIbHBIX MPOrPaMM HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIETro, CPETHETO
o0r1ero 00pa3oBaHUsl OPraHU3AIMSIMH, OCYIIECTBIITIONIMMHA 00pa30BaTeIbHYIO IEATEILHOCTD U
YCTaHOBJICHHS TIPE/ICIIBHOTO CPOKA UCIIOJIb30BAHUSI HCKITFOUEHHBIX YYSOHUKOB U pa3pab0TaHHbBIX B
KOMIUICKTE C HUMH Y4eOHBIX TTOCOOMH"

4.Yuebnoro iana MAOY Abarckast COLLL Ne 1 na 2025 — 2026 yueOHbIl TOI.

5.®@enepasbHOM paboyeil MPorpaMMsbl 0 y4eOHOMY IIpeIMETY

[Iporpamma mo ydueOHOMY mpeamety "buonorus" (mamee - OMONOTHS) Ha yPOBHE CPEIHETO
oOmiero oopazoBanus paspadborana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03 «O06
oOpazoBanun B Poccuiickoit ®enepanun», ®I'OC COO, Konuenuuu npenoaaBaHusi y4eOHOTO
npenMeta «buonorus» u OCHOBHBIX MOJOXKEHUH (enepalibHOI paboyeil mporpaMMbl BOCIIUTAHUS.

VYueOnblii npeamer «buonorus» yriyonénnoro ypoBHs uszydenust (10—11 kmaccel) sBisercs
OJIHUM M3 KOMIIOHEHTOB IpeaMeTHON oOnactu «EcTecTBeHHO-Hay4yHble mpeameTb». CoriacHo
nosnoxeHussMm ®I'OC COO npoduinbHbIe yueOHbIE TTPEAMETHI, U3y4aeMble Ha YIIIyOJIEHHOM YPOBHE,
ABISAIOTCS crocoOoMm nuddepenimanuy o0ydyeHUs Ha YPOBHE CpEAHEro o0Iero odpazoBaHus U
NpPU3BaHbl  O0ECIEYUTh MPEEMCTBEHHOCTh MEXKIy OCHOBHBIM OOIIMM, CpEIHUM  OOIIuM,
cpeaHuM MpodeCCHOHATBHBIM U BBICHINM 00pazoBaHueM. B To ke BpeMs KaxAbli U3 3TUX Y4eOHBIX
IPEeIMETOB JIOJDKEH ObITh OPHUEHTUPOBAH Ha IPUOPUTETHOE pelleHHe o0pa30BaTeIbHBIX,
BOCIIUTATEIbHBIX M PAa3BUBAIONIUX 3a7a4, CBS3aHHBIX C MpodopHeHTanueld oO0yJarommxcs Hu
CTUMYJIMPOBAaHUEM MHTEpeca K KOHKPETHOW 00JacTh HAayyHOTO 3HAHMS, CBS3aHHOIO C OuoJoruei,
MEAUIIMHOMN, SKOJIOTUEH, ICUXO0JIOTHEH, CITIOPTOM UM BOCHHBIM JIEJIOM.

[Iporpamma mo ydyeOHoMy mpeamery "buomorus" naér npeacTtaBieHHE O eI W 3aJaydax
u3ydeHus ydeOHoro mpenmera «buonorus» Ha yriayOnE€HHOM YpOBHE, OMpeAenseT 00s3aTenbHOe
(MVHBapuaHTHOE) TMpPEJAMETHOE COJEp’KaHue, €ro CTPYKTYpUpOBaHHE IO pa3jeiaaM U TeMaw,
pacmpesieieHue Mo KjaccaM, PeKOMEHIyeT MOCIeI0BaTeIbHOCTh U3yUeHHUsl Yy4eOHOro marepuana ¢
y4€TOM MEXIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBS3€H, JJOTMKH y4eOHOTO Tpolecca, BO3PACTHBIX
ocobeHHocTel oOydaromuxcs. B mporpaMme nmo 61onoruu peain3oBaH NPUHIMIT TPEEMCTBEHHOCTH C
u3ydeHueM OWOJIOTMM Ha YpOBHE OCHOBHOrO oOmero oOpa3oBaHus, Onarogaps uemy
IPOCMATPUBAETCSl  HANpPABIEHHOCTh HA MOCJENYyIollee pa3BUTHE OHOJOTMYECKHX 3HaHU,
OpUEHTUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOI'O MHUPOBO33PEHUS, 3KOJOTHUYECKOIO
MBILICHUS, TIPEICTaBICHUN O 3J0POBOM 00pa3e >KU3HM, HA BOCIMTAaHHE OEpEeKHOI0 OTHOIICHHUS K
OKpY’KaoIIe NpUpPOJHOU cpere. B mporpamme mo OMOJIOTHHM Tak)Ke IOKa3aHbl BO3MOKXHOCTH
yuebHoro mnpeamera «buonorus» B peamuzanun TpeboBanuin PI'OC COO k mmaHUpyeMbIM
JMYHOCTHBIM, METAlpeAMETHBIM U TPEIMETHBIM pe3yibTaraM oOOy4deHHs W B (OPMHPOBAHUHU
OCHOBHBIX BUJIOB y4eOHO-ITO3HABATEIbHOMN NEATEILHOCTH OOYUYAIOIIUXCS 10 OCBOGHHUIO COAEPIKaHUS
OMOJIOTUYECKOT0 00pa30BaHUs HA YPOBHE CPEHETO 00IIero 00pa3oBaHus.

VYuebublii npeamer «buonorus» Ha ypoBHE cpeaHero ooOmiero oOpa3oBaHUS 3aBeplIaeT
Ouonoruyeckoe oOpa3oBaHHME B IIKOJIE M OPHUEHTUPOBAH HA paCUIMpEeHUE U YriyOJeHHe 3HaHWM



00y4aromuxcs 0 JKUBOM MPHUPOIE, OCHOBAX MOJIEKYJISIPHOU U KJIETOUYHON OMOJIOTHHU, SMOPUOIIOTUU U
OMOJIOTUY Pa3BUTHS, TCHETUKH, CEIEKIINH, OMOTEXHOJIOTHH, SBOJIOIIMOHHOTO YUCHUS U YKOJIOTHH.

Nzyuenue yuebHoro mpenmera «buonorus» Ha yriyOJieHHOM YpOBHE OPHEHTHPOBAHO Ha
MOJIFOTOBKY OOYYarOMIMXCsl K TMOCTEAYIOMIEMY TIOJyUYEHUI0 OMOJIOTHYECKOr0 00pa3oBaHMs B By3ax W
OpraHu3alysaX CpeAHero mpodeccruoHaabHOro odpazoBaHusa. OCHOBY €ro COJEpP)KAaHUS COCTaBISET
CUCTeMa OMOJIOTUYECKMX 3HAHUM, MOJTYYCHHBIX MPHU M3YYCHHH OOYYAIOIIUMUCS COOTBETCTBYIOIIUX
CUCTEeMaTUYECKUX pa3J/ielioB OMOJIOTUU HA YPOBHE OCHOBHOTO 061iero oopa3osanus, B 10—11 kmaccax
9TH 3HAHWS TMONYYal0T pa3BUTHE. Tak, pacHIMpeHbl W YIUIYOJIEHBI OHOJIOTUYECKUE 3HAHUS O
pacTeHHUsX, )KUBOTHBIX, Tpudax, OaKTepusix, OpraHu3Me 4YelioBeKa, OOIIHUX 3aKOHOMEPHOCTSX >KU3HU,
JIOTIOTHATEIFHO BKJIIOYCHBI OMOJIOTUYECKUE CBEACHHSI MPHUKJIATHOTO W TOWCKOBOTO XapakTepa,
KOTOpBIE MOYKHO MCIOJIb30BaTh KaK OPHUEHTUPHI IS MOCIIEAyIolero Bpidopa npodeccuu. Bosmoxkna
Tak)Ke WHTErpanus OWOJIOTUYECKUX 3HAHUKW C COOTBETCTBYIOIIUMH 3HAHHSIMH, TOTYyYCHHBIMU
00y4JaroIMMUCS IPU U3YYEHUU (DU3UKHU, XUMUU, Teorpaguu 1 MaTEMaTHKH.

CrtpykTypa mporpammsl 1Mo ydebnomy npeamery "buonorus” orpaxaeT CHCTEMHO-YPOBHEBBIN
U DBOJIOLMOHHBIA TOAXOJbl K H3ydeHHIO Ouosoruu. COrjlacHO WM, H3ydaloTCs CBOMCTBa M
3aKOHOMEPHOCTH, XapaKTePHBIC IS JKUBBIX CHCTEM pPA3HOTO YPOBHS OPTraHU3aIlldU, BOJIIOIUN
OpPraHMYECKOro MUpa Ha 3emiie, COXpaHEHHUs OMOJOTHYEeCKOro pazHooOpas3us ruiaHeTsl. Tak, B 10
KJIACCe M3YYAIOTCS OCHOBBI MOJICKYJIIPHOW M KIETOYHOW OHMOJIOTHH, SMOPHOIOTHH U OHOJOTHH
pa3BUTHUSA, TEHETUKU U CEJICKIIMH, OMOTEXHOJOTUM M CUHTETHYECKONH OHOJOTHH, aKTyaIU3UPYIOTCS
3HAHUS 00yJarOIIUXCs 0 OOTaHUKE, 300JIOTUH, AHATOMUU, (PU3UOJIOTHH YETIOBEKA.

YueOupii mnpeamer «buonorusi» mpuszBaH  00€CIEYUTh OCBOCHHE  OOYYarOIIMMHUCS
OMOJIOTUYECKUX TEOPUH M 3aKOHOB, HJICH, IPUHIIUIIOB M TIPABHJI, JIXKAIIUX B OCHOBE COBPEMEHHOM
€CTeCTBEHHO-HAYYHOW KapTUHBI MUpPa, 3HaHUN O CTPOCHUHU, MHOTOO0pa3uu U OCOOCHHOCTSIX KIIETKH,
OpraHW3Ma, TMOMYJISIHH, OWOIEHO3a, 3KOCHCTEMBI, O BBIJAIONINXCS HAYYHBIX JOCTHKCHHSX,
COBPEMEHHBIX HCCIEIOBAHUAX B OHOJOTUU, MPHUKIAIHBIX acleKTax OWOJIOrMYecKUX 3HaHWMd. J[is
pa3BUTHS U MOJICPKAHUST HHTEpEeca 00yJaromUXcst K OMOJIOTHH Hapsly CO 3HAYUTEIHHBIM 00BEMOM
TEOPETUYECKOr0 MaTepuaia B COACPKAHUH IIPOrpaMMbl IO OUOJIOTHH TPETyCMOTPEHO 3HAKOMCTBO C
UCTOPHUCH CTAHOBJICHUS W PA3BUTHS TOW WJIM WHOH OOJACTH OHMOJIOTHH, BKJIAJIOM OTCUYSCTBECHHBIX U
3apyO0exKHBIX YIEHBIX B PEIICHHE BAKHEHIINX OUOIOTUYECKUX U IKOJIOTHUECKUX MPoOIeM.

[lenp w3ydeHuss ydeOHoOro mpenmera «buosorus» Ha yriayOJI€HHOM YpPOBHE — OBJIAJICHUE
00y4JarOIMMHUCS 3HAHUSIMU O CTPYKTYPHO-()YHKIIMOHAIBHON OpPraHu3allid >KUBBIX CHCTEM Pa3HOTO
paHra W TpUOOpETEeHWE YMEHHWH WCIONBb30BaTh OTH 3HAHUS B (OPMUPOBAHWU UHTEpeca K
onpeaenéHHoi obmacTu MpodecCuOHANBLHOU AEeSITEIbHOCTH, CBA3aHHON ¢ OMOJIOTHEH, Wi K BBIOOPY
y4eOHOT0 3aBeICHUS ISl MPOJIOJIKEHHUST OMOJIOTHUYECKOT0 00pa30BaHus.

JocTtuxenne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha yriayOn€HHOM ypOBHE
o0ecTieynBaeTCsl pelIeHuEM CIIeTYIOIINX 33 1au:

OCBOEHHE O0YYAIOIIUMHUCA CUCTEMbI OHOJOTMYECKHX 3HAHHM: 00 OCHOBHBIX OHMOJIOTMYECKUX
TEOPUSAX, KOHIICMIHUAX, THUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX W TMPaBWIAX, COCTABJISIOIINX
COBPEMEHHYIO €CTECTBEHHO-HAyUYHYI0 KapTUHY MHPa; O CTPOCHUU, MHOTOOOpa3uu U O0COOEHHOCTSIX
OMOJIOTMYECKUX CcHUCcTeM (KJIeTKa, OpraHu3M, MOMyJslus, BUJI, OuUoreoneHos, oOuocdepa); o
BBIJIAIOIINXCS] OTKPBITUSAX ¥ COBPEMEHHBIX UCCIIEIOBAHMSIX B OMOJIOTHH;

03HAKOMJICHHE OOYYAIOIIMXCS ¢ METOJAMH TIO3HAHUS JKUBOW MPHPOJIBI: WCCIIETIOBATEIbCKHMH
METOJIJaMU OMOJIOTHYECKMX HAYK (MOJIEKYIISIPHOM U KIETOYHOW OMOIOTHH, SMOPUOIOTHH U OMOJIOTUN
pa3BUTHS, TCHETUKH W CEJICKIMH, OMOTEXHOJOTHH W CHHTETHYECKOW OWOJIOTHH, ITaJCOHTOJIOTHH,
DKOJIOTMH); METOJaMHU  CAMOCTOSITETBHOTO TPOBEACHUS OHOJNOTMYECKUX  HCCIENOBAaHUN B
nabopaTopuu U B ipupoie (HabIroIeHe, U3MEPEHHUE, SKCIIEPUMEHT, MOJICTUPOBAHHE);

OBJIaJIcHUE OOYYAIOUIUMUCS YMEHUSMU: CAMOCTOATEIHHO HAXOJUTh, AHAIU3UPOBATH W
UCIIOJIb30BaTh OHMOJIOTHYECKYI0 WH()OPMAIHIO; TOJIh30BATHCS OHMOJIOTHYECKONH TEPMHUHOJIOTHEH U
CUMBOJIMKOMW; YCTaHABIMBATh CBSI3b MEXKAY Pa3BUTHEM OHOJOTHH M COLUATHHO-YKOHOMHUYECKUMHU U
HKOJIOTHYECKAMHU TIPOOJIeMaMH YeJIOBEYESCTBA; OICHWBATh ITOCIICJACTBUS CBOCH JIEATEIBHOCTH II0
OTHONICHHIO K OKPY’KaIOIIeH IPUPOTHON cpesie, COOCTBEHHOMY 3J0OPOBBIO U 3JOPOBBIO OKPYKAFOIINX
Jto/ieil; 000CHOBBIBATh U COOJIIO/IATh MEpbl MPOPHUIAKTUKY MHPEKINOHHBIX 3a00JeBaHUl, paBuia
MOBEJICHUS B TMPHUPOAEC U oOecrmeueHus Oe30MacHOCTH COOCTBEHHOM KU3HEACSTENLHOCTH B



Ype3BbIYANHBIX CUTYaLUAX MPUPOJHOTO U TEXHOIEHHOI'O XapaKTepa; XapaKTepu30BaTb COBPEMEHHbIE
Hay4HbIE OTKPBITHS B 00JIACTH OMOJIOTHH;

pasBUTHE y OOYYaIONIMXCSl HMHTEIJIEKTYaJbHBIX M TBOPYECKHMX CIIOCOOHOCTEH B mpolecce
3HAKOMCTBA C BBIJAIOIIUMUCS OTKPBITHSAMU M COBPEMEHHBIMH HCCIICOBAaHUSMH B OHOJIOTHH,
pelaeMbIMM €10  [Ipo0JieMaMM, METOAOJOIHel OMOJIOTMYECKOTO MCCIEOBAHUSA, IPOBEICHUS
OKCIEPUMEHTAIBHBIX  MCCIEOBAaHUM,  pEUIeHHs  OWOJNOTMYECKUX  3a7ad,  MOJECIMPOBAHUS
OMOJIOrNYeCKUX 0OBEKTOB U IIPOLIECCOB;

BOCIIUTaHHE Yy OOYYaAIOUIMXCS HEHHOCTHOTO OTHOLICHHS K JKUBOW TNPHPOJE B IEJIOM MU K
OTJENIbHBIM €€ 00BbeKTaM U ABJICHUSM; (POPMHUPOBAHUE IKOJOTHUECKOU, T€HETUYECKON IPaMOTHOCTH,
o0riel KyJabTyphl IOBEACHUS B IIPUPO/IC; MHTETPAIIMH €CTECTBEHHO-HAYYHBIX 3HAHHIA;

npuoOpeTeHne 00ydarolMMHUCA KOMIETEHTHOCTH B PallMOHAIBLHOM IPUPOAOINOIb30BAHUU
(cobmrosenue mpaBuil TIOBEACHUS B MPUPOJIE, OXPAHBI BUIOB, YKOCUCTEM, OHOCHEpHI), COXpaHECHUU
COOCTBEHHOT'O0 3JI0POBbS M 3[0POBbsSl OKPYKAIOIIMX JroAeH (coOuojeHuss Mep Npo(UIaKTHKH
3a0oneBanuii, oOecreyeHne Oe30MacCHOCTH JKU3HEACATEIbHOCTH B UYPE3BBIYAWHBIX CHTYaIHAX
IPUPOJHOIO M TEXHOI'€HHOIO XapaKTepa) Ha OCHOBE MHCIOJb30BaHMS OHMOJIOIMUYECKMX 3HAaHUN U
YMEHHI B ITIOBCEHEBHOW KU3HU,

CO3/laHME  YCIIOBUHMl s OCO3HAaHHOTO  BbIOOpa  OOYYarOLMMMCS  MHIMBHUIYaJIbHON
00pa30BaTeNbHON  TPAEKTOPUM,  CHOCOOCTBYIOUIEH — MOCHEAyOUEMY  NPOQECCHOHATbHOMY
CaMOOIIPEeIEJIEHUI0, B COOTBETCTBUU C MHMBHIyaIbHBIMU HHTEpECAMU U MOTPEOHOCTSAMHU PErHOHA.

{OG1Iee YICI0 YaCOB, OTBEACHHBIX HA M3yYCHHE OHOTIOTHH HA YITyOJICHHOM YPOBHE CPEIHETO!

o0ero obpasosanus, cocrapisier 204 gaca: B 10 kiacce — 102 gaca (3 gaca B Hezelmo).]

OTOOp OpraHU3alMOHHBIX (OPM, METOJIOB M CPEICTB OOYYCHUs OMOJOTHU OCYIIECTBIISICTCS C
y4€ToM crenu(UKd ero CoIepKaHWs M HAIpaBICHHOCTH Ha MPOJOJDKCHUE OHOJIOTHYECKOro
00pa30BaHus B OPraHU3alUAX CPETHETO MPO(HECCHOHAIBHOTO U BBICIIETO 00pa30BaHMsL.

OO0s3aTeNbHBIM  YCIIOBHEM TIPU OOYyYeHUHM OHOJOTMHM Ha YriyOJIEHHOM YpOBHE SBISETCS
NPOBEJICHUE JIAOOPATOPHBIX M MPAKTHUECKUX padoT. Takke ydacTre 0OydYarolIuXcsi B BBIIOJHECHUH
NPOCKTHBIX U y4eOHO-HCCIICIOBATEILCKUX PA0OT, TEMAaTHKa KOTOPBIX OMpPEICISeTCS YYUTEIeM Ha
OCHOBE MMEIOIINXCSl MaTePUATTbHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPUPOAHBIX YCIOBHIA.




2. COIEP’ KAHUE OBYUYEHUS
Copep:xaHue MporpamMMmbl, BBIIEIEHHOE KYpPCU80OM, HE BXOTUT B MPOBEPKY TOCYIAPCTBEHHON
utorosoi arrectanuu (I'MA).

Tema 1. Brnosorus kak Hayka

CoBpemeHnHass Ouonorusi — KOMIUIEKCHass Hayka. KpaTkas ucropusi pa3BUTHS OHUOJIOTHH.
buonornueckre HayKu U U3ydaemble UMH pobaemMbl. DyHIaMEHTATbHBIC, TPUKIIATHBIC U TIOUCKOBHIE
HAy4YHbIE UCCIIEIOBAHUS B OUOJIOTHH.

3HayeHue OMOJOrMU B (POPMHUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTHHBI MHpA.
[Tpodeccun, cBsizannplie ¢ Onoorueil. 3HaueHre OMOJOTUHN B IPAKTUYECKOM 1eATeIbHOCTH YeJI0OBeKa:
MEJUIIMHE, CEILCKOM X035IUCTBE, TPOMBIIINIEHHOCTH, OXpaHe MPUPO/IbI.

JdemoHcTpauuu

[oprpetsl: Apucrorens, Teodpact, K. Jlunnedt, X. b.Jlamapk, Y. lapsun, VY. Tapseii,
I'. Mennens, B. U. Bepuanckuii, U. I1. [TaBnos, 1. . Meunukos, H. 1. BaBunos, H. B. Tumodees-
Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

TabGauiel 1 cxeMmbl: «CBsi3b OMONOTMM C APYrMMHU Haykamuy», «Cuctema OMOIOTHYECKHX
HAYK».

Tema 2. /KuBble cucTeMbl M X H3Y4YeHHE

JXKuBble cucteMbl Kak npeaMeTr u3ydeHust ouosiorud. CBOMCTBA KHUBBIX CHCTEM: €IMHCTBO
XUMHUYECKOI'0 COCTaBa, JUCKPETHOCTh U LIEJIOCTHOCTb, CIIO)KHOCTh U YHOPSJOYEHHOCTh CTPYKTYpBI,
OTKPBITOCTb, CaMOOPIaHU3aLUs, CAMOBOCIPOM3BEICHUE, PA3IPAKUMOCTb, U3MEHUUBOCTb, POCT U
pa3BUTHE.

YpoBHM  OpraHM3allud  KMBBIX  CHUCTEM: MOJICKYJSPHBIM, KJIETOUHBIH, TKaHEBBIi,
OpraHU3MEHHBIN, MONYJISIUOHHO-BUIOBOM, SKOCHUCTEMHBIN (OMOreoleHOTUYECKUit), OrochepHBbIN.
[Tporneccel, MpoucXoAsIue B KUBbIX cucTeMax. OCHOBHbIE MPU3HAKU KUBOro. JKu3Hb Kak (opma
cyliecTBoBaHMs Matepuu. Hayku, u3yuaroniye >KuBble CUCTEMbI Ha Pa3HbIX YPOBHSAX OpraHU3alUH.

N3yuenne xuBBIX cUCTeM. Metoasl Ouonormueckoil Hayku. HaOmronenue, u3mepenue,
AKCIIEPUMEHT, CHCTEMaTH3alus, MeTaaHanus. [[oHsaTHe 0 3aBUCMMON M HE3aBUCHUMOMN MEPEMEHHOM.
[TnanupoBanue skcnepuMeHTta. [locraHoBka m mnpoBepka rumore3. Hynesas rumoresa. Ilonstue
BbIOOpDKHM UM €€ JocToBepHOCThb. Pa3bpoc B Ouonornyeckux JaHHbIX. OIlleHKa JTOCTOBEPHOCTH
IIOJIyYEHHBIX  pe3yabTaToB. [IpUUMHBI MCKaXEHUs  pe3yabTaToB dKcrnepuMeHTa. [lonsaTue
CTaTHCTUYECKOTO TECTA.

Jdemoncrpanuu

Tabnuie! u cxembl: «OCHOBHBIE MTPU3HAKU KU3HNY», «buonornueckue cucremsl», «CBONCTBA
JKUBOM MaTepum», «YpPOBHU OpraHU3allid >XUBOW NpUpOIbD», «CTpOEHHE >KMBOTHOW KIETKH,
«TKaHU KUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEUECKOT0 Opranusmay, «buoreonenos», «buocdepar,
«MeTo1bl U3yUeHUs )KUBOW IPUPOJIBI».

ObopynoBanue: 1abopatropHoe 00OpyIOBaHUE [IJIsi TPOBEJACHUS HAOIIONCHUM, M3MEpPEHUH,
HKCIEPUMEHTOB.

IIpakTuyeckasi padora «/Icronb30BaHWE pa3IUYHBIX METOJOB IPU HU3YYEHUH >KHMBBIX
CUCTEM.

Tema 3. Bnosnorus Kierku

Knerka — cTpykTypHO-QYHKIIMOHAIbHAS €IUHMIIA >KUBOrO. VcTOpus OTKPBITHS KIETKH.
Paboter P.T'yka, A.JleBenryka. Kunerounas Tteopus (T.IlIBann, M. llneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIIETOYHOUN TEOPHH.

Metoabl  MONEKYISIpHOW W KJIETOUYHOW OHMOJOrMH: MHKPOCKONMMS, Xpomarorpadus,
anekTpodope3,  METOJ  MEUEHbIX  aToMOB,  JauddepeHnmanbHoe  HEHTPUDYTUPOBAHUE,
KYJIbTUBAPOBaHUE KIIETOK. M3y uenue @ukcuposanHvix K1emoK. OneKTpoHHas
MUKpockonus. Kongokanvras mukpockonus. Bumanvroe (npusicusnennoe) usyyeHue Kiemox.



JdemoHcTpauuu

Hoptpertsr: P. I'yk, A. JleBenryk, T. llIBanu, M. Ilneiinen, P. Bupxos, K. M. bap.

Tabmuubl ¥ cxembl: «CBETOBOM MHUKPOCKOI», «DJIEKTPOHHBI MUKpPOCKOM», «VcTtopus
Pa3BUTHUS METOJIOB MHUKPOCKOITUI.

OO6opyoBaHKE: CBETOBOM MHMKPOCKON, MHKpPOIpENaparbl pPacTUTENbHBIX, KUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IpakTnyeckass padora «/3yyeHne MeTONOB KIETOUHOH Ouonoruu (Xpomarorpadus,
anekTpodopes, nuddepeHImanTbLHOe neHTpudyrupoBanue, [ILP)».

Tema 4. Xumuyeckasi OpraHu3anusi KIeTKH

XHUMHUYECKUH COCTaB KJIETKU. Makpo-, MUKpPO- U yIbTpaMUKpPOAJIEMEHThl. Bosa u e€ posib kak
pacTBOpUTENIS, peareHTa, y4yacTHe B CTPYKTYPUPOBAaHUM KIIETKHU, TEIUIOperyasuuu. MuHepaibHble
BEleCcTBa KJIETKH, UX Ouosornyeckas posib. Posib KAaTHOHOB ¥ aHUOHOB B KJIETKE.

Opranuyeckue BellecTBa KJIETKH. buonoruueckue noiaumepsl. benku. AMHUHOKHCIOTHBIN
coctaB OenkoB. CTpyKTyphl OenkoBoil Moiekynbl. [lepBuunas cTpykTypa Oenika, MenTHIHAS CBS3b.
Bropuunasi, TpermuHas, uerBepTHuYHas CTPyKTyphel. Jlenarypamms. CBoiictBa  OENKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIMN 0enKoB. [Ipuonsi.

VYrneBoabl. MoHOcaxapu/pl, AMCAaxXapuibl, oJrocaxapuibl U noiaucaxapuabl. OOmui mian
CTpOEHHS U (PU3UKO-XUMHUYECKHE CBOMCTBA yriieBo0B. buonorndeckue GpyHKIUN yrIeBOIOB.

Jlumunet. T'uapodmibHO-ruApOodoOHEIe cBOolicTBA. Knaccudukarus mumuaos. Tpurauiepust,
dochonunuapl, BOCKHM, cTepouabl. buonornueckue QyHkuuu gunuaos. OOmuMe CBOMCTBa
OHMOJIOTUYECKHX MEMOpaH — TeKY4eCThb, CIIOCOOHOCTh K CAMO3aMBIKaHHIO, TIOTYIPOHHIIAEMOCTb.

Hyxneunosbie kucnorel. JIHK n PHK. CrpoeHne HyknenHoBbIX KuciaoT. HykneoTuusl.
[Mpunmun  xomriementapHoctu. IlpaBwino Yapradda. Crpykrypa JAHK — nBoiiHas crmpais.
Mectonaxoxaenue u ouonornueckue ¢pynkuu JJHK. Bunst PHK. ®ynknun PHK B kietke.

Crpoenue mosekynsl AT®. Makpospruueckue cBsa3zu B Mosekyine AT®. buomornueckue
byukun  AT®. BoccraHoBieHHbIE  NEPEHOCUMKH, UX  (GYHKIUH B KJIETKe. /[pyeue
nyxneozuompugocgamor (HT®). CexenupoBanue JIHK. Memoowvr cenomuxu, mpanckpunmomuxu,
NPOMEoOMUKU.

CrpykrypHast Ouosiorusi: OMOXMMHUYECKHE U OMOPU3NYECKHE HCCIIEIOBAHUS COCTaBa U
IPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIeKy. Modenupoganue cmpykmypsl U QYHKYuti OUOMONEKYI U
ux Komniexkcos. Komnvromephulil Ou3aiin u OpeaHudecKuti cunmes OUOMONEKYN U UX HeNnpupoOHbLX
aAHano2o8.

JdemMoHcTpauuu

Hoptpersr: JI. [lonunr, [x. Yorcon, ®.Kpuk, M. Yunkunc, P.Ppanknun, O. Coanrep,
C. lIpy3unep.

[lnarpammel: «PacnipefienieHne  XMMHUYECKMX ~ JJIEMEHTOB B HEKHUBOM  IIPHUPOJE»,
«Pacnipenenenue XUMUYECKUX IEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmuuer u  cxemsl: «Ilepuoguueckas Tabauma XUMHYECKHUX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJIbI», «BelecTBa B cocTaBe opraHu3zMoBy, «CTpoeHne MOJIEeKybl 0enka», «CTpyKTypbl
O0enkoBoi MOJeKyJb», «CTpoeHHE MOJeKyd YriaeBoaoB», «CTpoeHHE MOJIEKYN JIMIUIO0BY,
«HyxiienHoBbIe KUCIOTHIY, «CTpoeHne MOeKyabl ATDy.

Ob6opynioBaHue: XMMUYECKas Mocyia 1 000py10BaHHE.

JladopaTopnasi pabora «O6HapyxkeHre OETKOB C TOMOIIbIO KAU€CTBEHHBIX PEAKIIHII.

JlabopaTopHasi pabora «liccienoBanue HYKICMHOBBIX KHUCIOT, BBIJEICHHBIX M3 KIIETOK
pa3IMYHbIX OpPraHU3MOB.

Tema S. CtpoeHue n pyHKIIUM KIETKH

Tumel KIETOK: dyKapuoTHUecKas H mpokapuoTudeckas. CTpyKTypHO-(YHKIIMOHATHHBIC
00pa3oBaHMs KIETKH.

Crtpoenue mpokapuoTuueckoi kiaetku. Kierounas crenka Oakrepuit u apxeil. OcoOeHHOCTH
CTpPOCHHUsI TeTepOTPODHON U aBTOTPOPHON MPOKAPUOTHIECKUX KIETOK. MeCTO M POJb MPOKAPHOT B
OMoIIeHO3aX.



Crpoenue u (QYHKIIMOHUPOBAHWE SYKAPUOTHUECKOM KiIeTKW. [lmasmarmueckass meMOpaHa
(mma3manemma). CTpykTypa mja3MaTH4eckoi  meMmOpaHbl.  TpaHCIOPT  BEMIECTB  4epes
MJIa3MaTUUeCKyl0 MeMOpaHy: maccuBHbIM (muddy3us, obneruéHHas muddys3us), aKTHUBHBIA
(epBUYHBIA M BTOPUYHBIN aKTUBHBIN Tpancnopt). [lomynponunaemocts MeMOpansl. PaboTa HaTpuii-
KaJIMeBOr0 Hacoca. DHJOLMTO3: MUHOLUUTO3, (paronuro3. Jk3ounuto3. Kinerounas crenka. CTpykTypa
U (QYHKIIUH KJICTOYHON CTEHKH pacTeHUH, IpuOoB.

Hutommazma. I{uro3zons. IluTockener. JIBukeHwe uMTOmIazMbl. OpraHougbl KJIETKH.
OnHoMeMOpaHHbBIE OpraHOWIBI KIETKW: 3HuomiasMmarudeckas cerb (DIIC), ammapar [Nombmxw,
JU30COMBI, UX cTpoeHHe U GyHKIUU. B3auMocCBsI3p OJHOMEMOPAHHBIX OPraHOWUJOB KIIETKU.
CrpoeHne TpaHyIsIpHOTO peTukyinyma. Mexanusm  Hanpagnenus 6enkog 6  IIIC. Cunte3
pacTBopuMbIX  OenkoB.  CHHTE3  KIETOYHBIX  MeMmOpaH.  [maakuii  (arpaHynsipHBIi)
SHIOMIIA3MATHYECKU  peTukynyM. CekperopHas ¢yHkuus anmapara [onbmxu. Moouguxayus
benxos 6 annapame Ionvoocu. Copmuposka benkoe 6 annapame I onv0xcu. TpaHCHIOPT BELIECTB B
KJIeTKke. Bakyosn pacturtensHbIX KieToK. Kierounstit cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWJBl  KIJIETKUA: MHUTOXOHJAPHUM,  IACTHABL IIpoucxodcoenue
mumoxonoputi u nracmud. Cumobuoeenes (K.C. Mepeosckosckuii, JI. Mapeynuc). Ctpoenue u GyHKIUH
MUTOXOHJIpHH W mactua. llepBuuHble, BTOPUYHBIE U CIIOKHBIE IMIACTHABI (DOTOCHMHTE3UPYIOIIUX
AYKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTBI, JIEUKOIIACTHI BBICIIMX PACTCHUM.

HememOpanubie opraHounsl kietku CTpoeHne W (YHKIUU HEeMEMOpaHHBIX OPraHOHJIOB
KIJIETKH. PuGocomsl. IIpomescymounvle Quramenmol. MuxkpodunameHTsl. AKmuHogble
MUKpogurameHmol. MpiiieuHbie KIIETKU. AKmuHo8vle KOMNOHEeHMbl HeMblULeYHbIX
kremox. MukpotpyOouku. Knetounslii nentp. CTpoeHue M JBHKEHUE JKIYTUKOB WU PECHUYEK.
Muxkpotpybouku nuroruiasmel. LleHTpuons. benku, accoyuuposanmvie ¢ Mukpoguiamenmamu u
Murkpompybouxkamu. Momopmvie 6eaxu.

SAnpo. OOGomouka siipa, XpOMaTHH, KapuoIUla3Mma, SIPBIIIKH, X CTPOECHHUE M (PYHKIIHH.
SAnepHplii OenkoBbli MaTpukc. [IpocTpaHCTBEHHOE pacHoOIOKEHHE XPOMOCOM B HHTEp(ha3HOM
anape. dyxpomamun u 2emepoxpomamun. benku XpomaThuHa — TUCTOHBL JuHamuxa s0epHOuU
0bonouKu 8 mumose. foepHuiii mpancnopm.

Knerounslie BkmoueHus. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK 3YKapHOT (pPacTUTENbHOM,
YKUBOTHOM, TPUOHOIN).

JdemoncTpanuu

Hoptpetsr: K.C. MepexkoBckuid, JI. Maprysmuc.

Tabnuuel u cxembl: «CTpoeHHE FYKAPHUOTHUECKOHN KiIeTKn», «CTpoeHHne KUBOTHOU KIIETKH,
«CTpoeHne  pacTUTENbHOM  KieTkn», «CTpoeHune  MUTOXOHIpUmM», «Aapo», «CTpoeHue
IIPOKAPUOTUYECKOU KIIETKH.

O6opyoBaHKE: CBETOBOM MUKPOCKOI, MUKPOIIpENnapaThl pacTUTENIbHBIX, KUBOTHBIX KJIETOK,
MHUKpOIpenapaTsl 0aKTepHaIbHBIX KIETOK.

JlaGopaTopHas padora «/3ydeHne CTpOCHUS KIETOK Pa3IN4YHBIX OPraHU3MOB).

IpakTnyeckas padora «/3ydeHne CBONCTB KJIETOYHONH MEMOpPaHBI».

JlabopaTopHnasi padora «/ccneqoBanue Iuia3MoiM3a M JIEIUIa3MOJIM3a B PACTUTEIIBHBIX
KIIETKaxX.

IMpakTnyeckas padora «/3ydyeHne ABMKEHUS HUTOIIA3MbI B PACTUTENBHBIX KIETKAX.

Tema 6. O0MeH BellecTB U NpeBpallleHUue SHEPrul B KJIeTKe

AccUMUIISIIMA M IUCCUMMJISIIMSL. — JIBE CTOPOHBI MeTabosim3ma. Tumbl oOMEHa BEIECTB:
aBTOTPO(QHBIA U TeTepoTpOoHBI. YuyacTHe KHUCIOpoJa B OOMEHHBIX Ipoleccax. DHEpreTHuecKoe
obecrieuenue kietku: npeBpamieHne AT® B oOMeHHBIX mnporeccax. PepMEHTaTUBHBIA XapakTep
peakiuii KJIETOYHOTO MeTabonmusma. DepMeHThI, UX CTPOEHHE, CBONCTBA W MEXaHU3M JEHCTBHSI.
Kodepmentsl. Otinnuus ¢GepMEHTOB OT HEOPTaHMYECKHUX KaTaau3aToOpoB. belku-akTuBaTOpbl MU
OeNKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PepMEHTATUBHBIX pEeaKLUi OT Pa3IMYHBIX (aKTOPOB.

IlepBUuHBI CHHTE3 OpPraHMYECKHUX BEIIECTB B KieTke. DOTOCHHTE3. AHOKCUCEHHbIU U
oxcueenHvlll pomocunmes y bakmepuii. Ceemocodbuparowjue nuemeHmol U NUSMeHmvl peaKyuoHHO20
yenmpa. Ponb xoporuiactoB B mporiecce potocunre3a. CBeToBas U TeMHOBasi (ha3bl. Pomoodvixanue,



Cs, Co u CAM-munvt  ¢homocunmesa. TlpogykTuBHOCTH (OTOCHMHTE3a. BiusSHHE pa3IUYHBIX
(bakTOpoB Ha CKOPOCTH (hoTOCHHTE3a. 3HAUEeHUE (POTOCHHTE3A.

XemocuHTe3. PazHooOpaszue OpraHu3MOB-XEMOCHHTETHKOB: HUTPUGUIUPYIOIIHE OaKTepHH,
xene300aKkTepuu, cepodaKTepuu, BOJIOPOIHbIE OaKTepuu. 3HAaUeHHUE XEMOCHHTE3A.

Anarpobnbie opraHu3Mbl. Bugesl Oposkenus. IIpomykTel OpokeHHS M WX HCIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MUKPOOPTaHU3MBbI KaK 00BEKTHI OMOTEXHOJIOTUH M BO30YAUTENN OOJIE3HEH.

AdpoOHBIE OpraHu3Mbl. OTambl HSHEpreTHueckoro oobmeHa. IloAroToBUTENbHBIN ATarl.
['mukonu3 — 6ECKUCIOPOAHOE PACUIEINIEHUE TIIFOKO3bI.

buonoruueckoe okucieHHE, WM KJIETOYHOE JbixaHHe. Poilb MUTOXOHApPUI B mpoleccax
ouonornyeckoro okucnenus. L{uknmueckue peakiun. OkuciantenbHoe GochoprinpoBatue. Juepeus
MembOpanHo2o — epaduenma npomonos. Cunmez  AT®:  paboma npomonunou  ATD-
cunmasvl. [IpenmyiectBa a3poOHOTro myTH oOMEHa BEIIECTB Iepe] aHa’poOHBIM. DP(PEKTUBHOCTD
SHEPreTU4ecKoro oOMeHa.

JdemMoHcTpanuu

Hoptpetsr: JIx. [Ipuctin, K. A. Tumupsizes, C.H. Bunorpaackuii, B. A.DHrensrapar,
I1. MuTuenn, I'. A. 3aBap3uH.

Tabouiel u cxembl: «DOTOCHHTE3», «IHEpreTudeckuii odmen», «buocuHTes Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opyaoBaHKe: CBETOBOM MHKPOCKOI, O0OpYyIOBaHHE JJIsl MPUTOTOBJICHUS MOCTOSHHBIX WU
BPEMEHHBIX MUKPOIIPETIapaToB.

JlabopaTopHasi pa6ora «/3y4yeHrne KaTaauTH4YEeCKOW aKTUBHOCTH (PepMEHTOB (Ha MpuUMepe
aMUJIa3bl WIK KaTanas3bl)y».

JlabopaTopHasi padora «/3yuenue GpepMEeHTATUBHOTO paCHICTICHUS IEPOKCHIa BOJOPO/IA B
PaCTUTENBHBIX M KUBOTHBIX KIIETKAX).

JlaGopaTopuas padora «CpaBHeHuUE MPOLECCOB (POTOCHUHTE3a U XEMOCHHTE3a».

JlabopaTopHas padora «CpaBHEHUE MIPOIIECCOB OpoxeHus u JIBIXAHUSD.

Tema 7. HaciieacrBeHHasi MHpOpMalus U peaju3anus eé B KJIeTKe

Peakuuu matpuyHOro cuHTe3a. [IpUHIMI KOMITJIEMEHTAPHOCTH B PEAKIMSIX MATPUYHOTO
cuHTe3a. Peanmuzamus  HacnenctBeHHoW uwHGoOpmaruu. [eHeTWYecKWili KOJ, €ro CBOWCTBA.
Tpanckpuniusi — wmarpuusblii cunte3 PHK. TIpuHIUMOB TpaHCKPUIIIMU: KOMIUIEMEHTAPHOCTH,
aHTUNApaIEIbHOCTh, aCUMMETPUUHOCTb. Co3pesanue mampuunvix PHK 6 aykapuomuueckoi
knremxke. Hexooupyrowue PHK.

Tpancnsauuss u e€ srambl. Yuactue TpancnopTHeix PHK B OuocunTesze Oenka. YcioBus
6uocunresa 6enka. Koguposanue amuHokuciot. Ponb pubocom B GMocuHTe3€e Oemka.

Cogpemennvie npedcmaenenus o cmpoenuu 2enog. OpraHusanusi T€éHOMa y TMPOKapUOT U
9YKapHOT. Perymsuus akTHUBHOCTM TE€HOB Yy HpokapuoT. [wumoresa omepona (P. XKakoO,
K. Mano). Monekynsapuvle mexanuzmuvl sIKcnpeccuu 2eHos y sykapuom. Ponb xpomamuna 6 pecynayuu
pabomsi 2enos. Perynsuns oOMEHHBIX poIieccoB B KieTke. KieTounslii romeocTas.

Bupycesl — HexieTouHble (pOpMBI KH3HH W OOJUTaTHBIE Mapa3uTbl. CTpoeHWe MPOCTHIX U
CJIOKHBIX BHUPYCOB, PETPOBHPYCOB, OakTepuodaron. Kusnennwviii yuxn JJHK-codepacawux eupycos,
PHK-cooeporcawux eupycos, bakmepuoghazos. Obpamuas mpanckpunyus, pesepmasa, uHmezpasd.

Bupychsle 3a0oseBaHus yenoBeka, )KuBOTHbIX, pactenuid. CIIN, COVID-19, connansabie U
METUITMHCKHUE TIPOOIIEMBI.

buoungopmamura: unmeepayus u anaiuz Oonvuiux maccugos («bigdata») cmpykmypHwvix
buonoeuueckux oamHvix. Hanomexnonocuu 6 o6uonocuu u meouyune. Ilpocpammupyemvie @yHKyuu
benxos. Cnocobwl docmasKu 1ekapcms.

JdemMoHcTpanuun

Hoptpetsr: H. K. Konsuos, J. U. IBanoBckuii.

Tabnuibl u cxemsl: «brocunTes Oenkay, «I'eHeTnyeckuii kony, «Bupyce», «bakrepuodarmny.

IIpakTnueckas padora «Co3gaHue MOAEIU BUPYCa.

Tema 8. JKu3HEeHHBIN UK KJIETKH



Kierounsrii uki, ero nepuosl u peryisnus. MaTepdaza u Muto3. OCOOEHHOCTH MPOIIECCOB,
nporekaromux B umHTepdaze. IloaroroBka kneTku Kk geneHuto.  [IpecwHTEeTHYECKUIt
(MOCTMHUTOTUYECKUM), CHUHTETHYCCKUA W TOCTCUHTETUYECKHH (NMPEMUTOTHYECKUI) TEPUOIbI
uHTEpQa3bl.

Marpuunbiii  cuntes JHK  —  permmkamusa.  Ilpunmunsr  permukanuu — JIHK:
KOMIUIEMEHTAPHOCTh, ITOJYKOHCEPBATUBHBIM CUHTE3, aHTUIIAPAJUIEIbHOCTh. MexaHu3M perIuKaluu
JHK. Xpomocomsl. CTpoenne xpomocoMm. Temomepsl u TenoMepasa. XpoOMOCOMHBIN HAOOP KIIETKH —
KapHOTHIL. J{MTUIOMIHBINA M TarIOuAHbIN Habopsl XpoMmocoM. ['omonoruunsie xpomocomsl. [TonoBbie
XPOMOCOMBI.

Jlenenue kiueTku — Muto3. CTauu MUTO3a U MPOUCXOSALINE B HUX MIPOLECCH. THUIIBI MUTO3A.
Kapuokunes u uurokunes. buonornueckoe 3HaueHre MUTO3A.

Perynsanus mutotndeckoro nukia kietku. [Iporpammupyemas kiieTouHast TuOeNnb — aromnros.

Krnerounoe sapo, xpoMmocomsbl, (GyHKIMOHaJIbHAas TeHOMUKA. Mexanusmvl nponughepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «Lugpposas knemrxay — oOuoungopmamuyeckue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JdemMoHcTpanuu

Tabnauiel u cxewmbl: «OKU3HEHHBIH UK  KIETKH», «Muto3», «CTpoeHHe XpoMOCOMY,
«Pemnmukanus JJHK».

O6opyaoBaHKe: CBETOBOM MUKPOCKOI, MUKpoMpenaparsl: «MuTo3 B KJIeTKaxX KOpelIka JyKay.

JlabopaTopHas padora «/3ydyeHre XpoOMOCOM Ha FOTOBBIX MUKPOIIPENapaTaxy.

JlabopaTopunasi padora «HaOnrogenne MuTO3a B KJIETKaX KOHYMKA KOpeEIlKa Jyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonoruueckoe pasHooOpasue OpraHU3MOB. OAHOKIIETOUHBIE, KOJIOHUAJIbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHUS M KHU3HEIEATEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepum,
apxeu, OJHOKJIETOYHbIE T'PUObI, OJHOKJIETOYHBIE BOJOPOCIH, Apyrue mnpotuctsl. KomoHuampHbie
OpraHU3MBI.

B3anMocCBsA3p 4acTeil MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OPraHbl U CHCTEMBI OPraHOB.
Opranusm kak enuHoe nenoe. I'omeocras.

Tkanu pacrenuil. Tunbl pacTUTENbHBIX TKaHEN: oOpa3oBaTeNibHas, TOKPOBHAs, IPOBOASIIAS,
OCHOBHas, MexaHuueckasi. OcoOOEHHOCTH CTpOoeHMs, (GYHKLUUN M PacIloyoKEeHHUs] TKaHel B opraHax
pacTeHuM.

TkaHu KUBOTHBIX M 4eJOBEKAa. THIBI )KUBOTHBIX TKAHEH: dIIUTENINAIbHAS, COCAUHUTEIbHA,
MbllIeYHast, HepBHass. OCOOEHHOCTH CTPOEHHUs, (PYHKUMH M pacHoSIOKEHUS TKaHEW B OpraHax
JKUBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHbIE U TeHEpaTUBHbIE OpraHbl pacTeHuil. OpraHbl U CHCTEMbl OpPraHOB
JKUBOTHBIX U 4yesoBeKa. DyHKIIMM OpraHOB U CUCTEM OPraHOB.

Omnopa tena opranu3mMoB. Kapkac pactenuil. CkeneTbl 0JJHOKIETOYHBIX U MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbIll 1 BHYTpeHHMH ckeneT. CTPOEHHUE U TUIIBI COEIMHEHUS KOCTEH.

JIBu>KeHHe OpraHnu3MoB. /[BukeHHe OJTHOKIETOYHBIX OPraHU3MOB: aMEOOUIHOE, KIYTHKOBOE,
pecHuyHoe. JIBMKEHHME MHOIOKJIETOYHBIX PACTEHHMW: TPONM3MBI W HAcTUU. /[IBHykeHue
MHOTOKJIETOUYHBIX KUBOTHBIX M 4eJIOBEKa: MbllieyHas cucrema. Pedrexc. CkeneTHble MBIIIIBI U HX
pabora.

[Intanne oprannsmos. [lormomeHue BOABI, YIVIEKMCIOTO ra3a W MHUHEPAIbHBIX BELIECTB
pacteHussMU. [Iuranue )KMBOTHBIX. BHYTpUIIOJIOCTHOE U BHYTPUKIIETOYHOE NUIleBapeHue. [Iuranue
MTO3BOHOYHBIX JKMBOTHBIX. OTIenbl NUIIEBAPUTENBHOrO Tpakra. llumieBapuTenbHbIE KeENE3bl.
IInmeBapuTenbHas CUCTEMA YEIIOBEKa.

Jpixanue opranu3MoB. Jlpixanwe pactenuil. Jlpixanue >KWBOTHBIX. Juddy3us razos yepes
noBepXHOCTh KieTKu. KokHoe ppixanue. JlpixaTenbHash moBepxXHOCTh. KabGepHoe M J€rodHoe
npixaHue. JlpIxaHne MO3BOHOYHBIX KMBOTHBIX M YeJIOBEKa. DBOJIIOIIMOHHOE YCIIOKHEHHUE CTPOCHUS
JETKUX MO3BOHOYHBIX XUBOTHBIX. J[pIXaTeJIbHAS CUCTEMA YeIOBEeKa. MeXaHu3M BEHTUIISILUU JETKUX
y ITUL] U MIIEKONUTAOMMX. Perymnsiuus apixanus. [IpixarenbHble 00bEMBI.



TpaHcriopT BEHIECTB y OpraHu3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHHI. TpaHCIOPT BEILIECTB
y )kUBOTHBIX. KpoBeHOCHast cucreMa u €€ opranbl. KpoBeHOCHas: cucTema o3BOHOYHBIX KUBOTHBIX U
yenoBeka. Cepie, KpPOBEHOCHBIE COCYIbI M KpoBb. Kpyrm KpoBooOpaiieHus. DBOIIOIHUOHHBIC
YCIIOKHEHUSI CTPOCHHUS KPOBEHOCHOW CHCTEMBbl TO3BOHOYHBIX JKMBOTHBIX. PabGota cepama u eé
peryJsanus.

Beinenenue 'y opraHu3smoB. BeieneHue y  pacreHuil. BplueneHue y  KMBOTHBIX.
CoxparutenbHble Bakyosnu. Opranbl BbieneHus. OunbTpanus, cekpeuus 1 oOpaTHOE BcachlBaHUE
KaK MEXaHU3MbI pabOThI OpraHoB Bble/eHHUs. CBsI3b MOJIOCTH TEJIa C KPOBEHOCHOH M BBIICIUTEIBHOM
CUCTeMaMH. BpleneHne y 103BOHOYHBIX JKMBOTHBIX M u4enoBeka. [louku. CrpoeHne un
¢ynkunonuposanue Heppona. O6pazoBaHUe MOYH Y YETIOBEKa.

3ammra y OpraHu3MoB. 3alluTa y OAHOKJIETOUHBIX OpraHn3MoB. Cropsl OakTepuil U LUCTHI
IpoCTeHIINX. 3auTa y MHOTOKIETOUHbIX pacTeHuil. Kytukyna. Cpencrsa naccuBHOM U XUMHUYECKON
3amuUThl. OUTOHIUIBL.

3amuTa y MHOTOKJIETOUHBIX )KUBOTHBIX. IIOKpOBBI 1 MX NpOM3BOAHbIE. 3alIUTa OPraHU3Ma OT
Oosezneit. UMMyHHas cucteMa denoBeka. KieTouHblil 1 TyMOpaJIbHBIH UMMYHUTET. BpoxXAEHHBIN 1
nproOpeTEHHBI  CrIeUM(pUYECKU HMMYHHUTET. TeopHsi KIOHAJIBHO-CEIEKTUBHOTO HWMMYHHTETA
(IL. Opnux, ®@. M. bepuer, C. Tonerasa). BocianuTenbHble OTBETh OpraHu3MOB. Poiib BpOxkIEHHOTO
MMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUM.

Pa3znpaxuMocTh U peryisnus y opranu3mMoB. Pa3apakxumMocTs y OJHOKIETOYHBIX OPraHU3MOB.
Takcucsl. Pa3npaxuMoCTh U peryisinus y pacTeHuil. POcToBbIe BeniecTBa U UX 3HaYCHUE.

HepBHas cuctema u pediekropHasi peryisiuus y >kuBoTHbIX. HepBHas cucrema u €€ OTaebl.
OBOJIIOLMOHHOE YCJIOKHEHUE CTPOCHUSI HEPBHOM CUCTEMBI Y >KUBOTHBIX. OT/EBI TOJIOBHOTO MO3ra
IIO3BOHOYHBIX KUBOTHBIX. Pedexc u pedaexropHas nyra. besycioBHble U yCIOBHbBIE peQIIEKCHI.

['ymopanbHast peryisiuss W DHAOKPUHHAs CHCTEMa >KUBOTHBIX U desioBeka. JKenessl
SHJOKPUHHOM CHUCTEMBI U UX TOPMOHBI. JlelicTBHEe TOPMOHOB. B3auMOCBs3b HEPBHOM U YHIOKPUHHON
cucreM. [ umoranamo-runodusapHas cucTema.

JdeMmoHcTpamumn

Hoptper: U. I1. [1aBnos.

Tabmuuel u  cxembl: «OJHOKIETOUHbIE BOJOPOCIH», «MHOTOKJIETOUHBIE BOJOPOCINY,
«baktepun», «lIpocteitmne», «Opranbl IBETKOBBIX pacTeHHi», «CrucTeMbl OpraHOB MO3BOHOYHBIX
JKUBOTHBIX», «BHYyTpeHHee cTpoeHHMe HaceKOMbIX», «TkaHM pacTeHMiD», «KOpHEBBIE CHCTEMBI»,
«Ctpoenune cTebisn», «CTpoeHHE JIUCTOBOU IIACTUHKNY, «TKaHM )KUBOTHBIX», «CKENEeT 4eoBeKa,
«IInmeBapurenpHas cucremMa», «KpoBeHocHas cucrema», «JlpixarenpHas cucrema», «HepsHas
cucreMay, «Koxay, «MpIeunas cucremay, «BoienurensHas cucremMay, « JHIOKPUHHAS CUCTEMAY,
«Ctpoenne Mbiune», «MMmynurer», «KumeunononoctHele», «Cxema IHTaHUS PacTEHUI,
«KpoBeHOCHBIE CHUCTEMBI MO3BOHOYHBIX >KMBOTHBIX», «CTpoeHue ruiipb», «CTpoeHue IIaHapumn»,
«BHyTpeHHee cTpoeHue mH0xkaeBoro uepss», «HepBHas cucrema peiO», «HepBHas cucrema
nsarymku», «HepBHast cucrema npecmbikaromuxcs», «HepBHas cuctema ntuny, «HepBHas cucrema
MIIeKonuTaoImx», «HepBHas cucrema uenoBekay, «Peduaexcy.

O6opy0oBaHME: CBETOBOM MHKPOCKOI, MHUKpOINpENnaparbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIIpenaparbl TKaHEW, PaKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, WIJIOKOXKHX, XUBBIE
HK3EMIUISAPbl KOMHATHBIX PAacTeHUM, repOapuu pacTeHUM pa3HbIX OTIENOB, BJIa)KHbIE Mpernaparbl
KUBOTHBIX, CKEJIETHl IMMO3BOHOYHBIX, KOJIJIEKIIMM OECHO3BOHOYHBIX >KMBOTHBIX, CKEJET YeJIOBEKa,
o0opy/soBaHuE Ul JIEMOHCTPALlMU MOYBEHHOTO M BO3JYIIHOTO NMUTaHUS PAaCTEHUH, paclierieHus
KpaxMasia M OEJIKOB IOJ JeHCTBHEM (EepMEHTOB, 000pyIOBaHME ISl J€MOHCTPAIMU OIBITOB IO
U3MEPEHUIO )KU3HEHHON €MKOCTHU JIETKUX, MEXaHU3Ma JIbIXaTeIbHbIX JBHKEHUI, MOAEIU TOJIOBHOTO
MO3ra pa3INYHbIX KUBOTHBIX.

JlabopaTopHas padora «/3ydyeHne TKaHEN pacTEHUI.

JlabopaTopHas padora «/3ydeHne TKaHEN )KUBOTHBIX».

JlaGopaTopHas padora «/3ydeHrne OpraHoB IBETKOBOTO PACTEHUS».

Tema 10. PazMHOkeHHe M Pa3BUTHE OPTaHU3MOB



dopMBI pa3MHOXKEHHUS OPTaHU3MOB: Oecrojioe (BKJIIOYas BET€TaTUBHOE) M TOJIOBOE. Buabl
0ecIoI0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISIHS, (pparMeHTals, KIOHHPOBaHHUE.

[TonoBoe pasmuoxkenue. [lonoBbie kneTku, win rametel. Meito3. Ctanguu meiiosa. [loBegenue
XpoMmocoM B Mero3se. Kpoccunrosep. buosornueckuii CMbICII Me03a U IOJI0BOTO Iporecca. Meno3 u
€ro MECTO B )KM3HEHHOM IUKJIE OPIaHU3MOB.

[IpenzapoapimeBoe pasputue. ['amerorenes y x«uBOTHBIX. [lo0BbIe jkene3bl. OOpazoBaHue U
pa3BUTHE NOJOBBIX KiIeTOK. Criepmarorenes u ooreHe3. CTpOeHUE MOJTOBBIX KIIETOK.

OmooTBOpeHNE M 3MOpPUOHATIBHOE pa3BUTHE >KUBOTHBIX. CIOCOOBI OIJIOOTBOPEHUS:
HapyxHoe, BHyTpeHHee. [lapTenorenes.

WHauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOIEHE3). DMOpPHOJIOTHS — HayKa O pPa3BUTHH
opranu3mMoB. Mopghozenez — o0na u3 enasnvix npobaem smopuonoeuu. Konyenyus mopghoeenos u
Mmooenu mopgozeneza. Ctaaun >MOpHOTreHe3a KUBOTHBIX (Ha puMepe JArymkn). JIpodnenne. Turb
IpoOeHus. [JemepMuHuposantoe u HedepMuHuposanHoe opobiaenue. bracmyna, munwvl Oracmyn.
OcoOeHHOCTH JPOOJICHUST MIICKOIUTAIONINX. 3apOJBIIIEBhIC JUCTKU (TracTpysisius). 3akiajaka
OpraHOB W TKaHEH M3 3apObIIIEBBIX JIUCTKOB. B3anMHOe BIMsHHME dYacTeld pPa3BUBAIOLIEIOCS
3apoapiia (3MOpHOHANBHAS WHAYKIMSA). 3aKjIajJKa IJIaHa CTPOCHHUS >KMBOTHOTO KakK pe3ysbTaT
HEepapXUUECKUX B3aWMOJICHCTBUN TE€HOB. BiusHue Ha HSMOpPUOHAIBLHOE pa3BUTHE PA3TUYHBIX
(aKTOpPOB OKPYXKAIOIIEH CPEJIbI.

Poct u pa3Butue xuBoTHBIX. [TocTamOpuonanbuelil nepuon. [lpsimoe u HenmpsMoe pa3BUTHE.
PazButne ¢ meramopdozom y OeCHO3BOHOYHBIX M MO3BOHOYHBIX JKUBOTHBIX. buomorndeckoe
3HaYeHHE MPSIMOrO W HEMPsIMOTO pa3BUTHUS, WX paclpocTpaHeHwe B mpupone. Tumsl pocra
KUBOTHbIX. DaKTOpbl PEryJsLUUd POCTa KUBOTHBIX M dYenoBeka. CTaguu MOCTIMOPHOHAIBHOIO
pa3BUTHUSL Y JKUBOTHBIX M 4enoBeka. llepmonbl oHTOorenesa uenoBeka. CTapeHME U CMEPTh Kak
OHMOJIOTrNYECKHE MTPOLIECCHI.

Pasmuoxenue u pasButue pacreHuil. ['ameroput u cnopodur. Meiio3 B )KMU3HEHHOM LIHKIIE
pacrenuii. O0Gpa3oBaHue crop B mporecce meio3a. ['amerorenes y pacrenuit. OrmiogoTBopeHue u
pa3BUTHE pPACTUTEIBHBIX OpPraHu3MoB. JIBOiiHOE OIUIOAOTBOpEHHE VY IIBETKOBBIX PACTEHUU.
OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHu3MBbI PETryISIIUM OHTOTE€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemMoHcTpanuu

Hoptpetsl: C. I'. Hapamus, X. [lIneman.

Tabmuiel u cxembl: «BereratuBHoe pasMHOXKeHHE», «THUMbl OEcronoro pa3MHOXKEHHS,
«Pa3MHOXEHHE XJIaMHIOMOHaAbD», «Pa3MHOXeHHE 3BrieHbl», «Pa3zMHOXeHUE TUApBIY, «Meio3,
«Xpomocombl», «l'amerorenes», «CTpoeHue SIMIEKIETKH U criepMaTo3ouaay, «OCHOBHBIC CTaJIUU
oHTOreHe3a», «lIpsimoe u Henpsmoe pa3BuTHe», «Pa3BuTHE MalCKOro *Kyka», «Pa3Butrue capanum»,
«Pa3BuTne nArymku», «/IBolHOE OIIOJOTBOPEHHME Y LBETKOBBIX pacTeHHil», «CTpoeHHe CceMsH
OJIHOJIOJIBHBIX U JIBYJOJIbHBIX pacTeHuin», «KM3HEHHBIM UK MOPCKOM KamycTbD», «KU3HEHHBIN
UK MXay, « KU3HEHHBIN UK MANOPOTHUKAY, « KM3HEHHBIN UK COCHBDY.

OO6opyioBaHME: CBETOBOM MHKPOCKOI, MHKpONpenaparbl SHIEKIETOK M CIepMaTo30M]I0B,
Mojienb «L{uKIT pa3BUTHS JATYLIKN».

JlabopaTopnasi  pabora «/I3yueHune  CTpoeHUs  TOJOBBIX  KJIETOK HAa  TOTOBBIX
MUKpOIIpenapaTax».

IIpakTnyeckass padota «BpIBIEHHE NPU3HAKOB CXOJACTBA 3apOJBIIIEH MO3BOHOYHBIX
KUBOTHBIX).

JlaGopaTopnasi pabora «CTpoeHNE OPraHOB Pa3MHOKEHUS BBICILIUX PACTEHUI.

Tema 11. I'eHeTHKa — HAYKa 0 HACJIEACTBEHHOCTH M U3MEHYHUBOCTH OPraHU3MOB

WcTopusi craHOBIIEHHS U pa3BUTHUS T'eHETHKU Kak Hayku. PaGoter I'. Mennens, I'. ne @pusa,
T. Moprana. Ponp oredecTBeHHBIX Y4€HBIX B pa3Butuu reHetuku. Paborsr H. K. Kombmosa, H.
W. BasunoBa, A. H. benozepckoro, I'. JI. Kapmeuenko, 0. A. ®unumuenko, H. B. Tumodeena-
Pecosckoro.

OcCHOBHbIE TE€HETHMUYECKHUE TOHATHS M CHUMBOJIBI. ['OMOJIOrMYHBIE XPOMOCOMBI, ajuIeJbHBIE
IeHbl, AQJbTCPHATUBHBIC IIPU3HAKU, JOMHUHAHTHBIM M PELECCUBHBIA IPU3HAK, T'OMO3UIOTA,



reTepo3uroTa, 4McTas JUHHS, TUOPUIbL, TeHOTUN, ¢eHoTur. OCHOBHBIE METOJbl TEHETHKU:
THOPHIONOTHYECKUH, IUTOIOTMYECKHH, MOJICKYIISIPHO-TeHETUYECKUH.

JdemoHcTpauuu

Hoptpetsr: I'. Mennens, I'. ne ®pus, T.Mopran, H. K. Konsuos, H. W. BaBunon, A.
H. benosepckuit, I'. /[. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeer-Pecorckmii.

Tabnuibl U cxembl: «MeToJ1bl TeHETUKNY, «CXEeMbI CKPEIIIMBAHUS.

JladopaTopHasi padoTa «/po3oduia kak 00BEKT FreHETHYECKUX UCCIICJOBAHUIT.

Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpemubanue. [lepBoiif 3akoH Menzens — 3aKkoH eAMHO00pa3us ruOpUIoB
neporo nokosneHud. [IpaBuino gomuHupoBaHusa. Bropoi 3akoH MeHuens — 3aKOH pacLICIICHUS
npu3HakoB. LluTonoruueckre 0OCHOBBI MOHOTUOPUTHOTO CKpeluBaHus. [ unore3a 4ucTOThl raMer.

AHanusupyromee ckpemyBanue. [IpomexyTodnslii xapakrep HacienoBanus. Paciuernenue
MIPU3HAKOB IIPU HETIOJIHOM JIOMUHHUPOBAHUMU.

Jurubpugnoe ckpemuBanue. Tpertuid 3axkoH MeHaenss — 3aKOH HE3aBUCHUMOT0 HACIIeIOBAHUS
npu3HakoB. Llutonoruueckre 0CHOBBI TUTHOPUIHOTO CKPEIIMBAHUS.

CuemienHoe HacnenoBaHue mnpusHakoB. Paboter T. Moprana. CuemiieHHOe HacieqoBaHUE
TE€HOB, HAPYIIEHHUE CLETUICHUS MEX1Y TeHaMH. XPOMOCOMHAs TEOPUsl HACIEACTBEHHOCTH.

I'enernka mnosa. XpOMOCOMHBI MEXaHU3M OIpPENEIeHUs] 1ojla. AyTOCOMBI U IIOJIOBBIE
XpPOMOCOMBIL. ['OoMOraMeTHbIi U rereporaMeTHbIi noJl. ['eHeTndeckas CTpyKTypa MOJOBBIX XPOMOCOM.
HacnenoBanue npu3HaKkoB, CHEIUIEHHBIX C ITOJIOM.

l'enotun kak 1nenoctHas cucrema. lliedoTponusi — MHOXECTBEHHOE JIEWCTBUE TEHA.
MHOXeCTBEHHBIN alienu3M. B3aumoieiicTBiue HealyieIbHbIX TeHOB. KoMITJIeMEeHTapHOCTh. DMHCTa3.
[Tonmumepus.

['eHeTdeckuii KOHTPOJIb pa3BUTHSL PACTEHMM, JKUBOTHBIX M 4YEJIOBEKa, a TaKxke
(bU3HONIOrMYeCKUX MPOILECCOB, MOBEJACHUS M KOTHUTHBHBIX (PYHKIMA. ['eHeTHuyeckre MeXxaHU3MBI
cUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJCHCTBUS «XO3SMH — MAapa3suT» U «XO3IMH — MHUKPOOHOMY.
['eHeTHuecKre acHeKThl KOHTPOJS M W3MEHEHHs HAacleJICTBEHHOW HH(pOpMalMKM B MOKOJCHUSAX
KJIETOK U OPTaHNU3MOB.

JdemoncTpanuu

[Moptpetsl: I'. Menaens, T. Mopran.

Tabmuuel u cxemsl: «IlepBbiit U BTOpoil 3akoHbl Menzaens», «Tperuit 3akoH MenHnemns»,
«AHanmusupymollee ckpemuBanue», «HemonHoe pomuHupoBaHue», «CHEIUIEHHOE Haciel0BaHUE
NpPU3HAKOB Yy Jpo3oduiisl», «l'eHetuka monay, «Kapuotun venoseka», «Kapuotun Ipo30Quiibn»,
«Kapuotun ntunb», «MHOKECTBEHHBIN AJIENU3M», «B3anmMoneiicTBre TEHOBY.

OOGopynioBaHue: MOJENIb /ISl JIEMOHCTpAIlMM 3aKOHOB €AMHO00pa3usi THOPUAOB IEPBOTO
IIOKOJIEHUS! W pPAaCIICIUICHWs NPU3HAKOB, MOJENb JUIsl JAEMOHCTPAallMd 3aKOHAa HE3aBUCHMOIO
HACJIEJOBaHMsI NPU3HAKOB, MOJEIb JUIsl JEMOHCTPALMM CLETUIEHHOTO HAacJIEJOBaHMs IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/Ipozodpunay.

IMpakrnyeckass paodora «M3ydyeHue pe3yabTaTOB MOHOTMOPHUIHOTO CKpEIIMBAHHUS Yy
JIPO30(UITBIY.

IMpakrnueckass padora «/3yueHne pe3yiabTaTOB  JUTMOPUIHOTO  CKPEUIMBAHUSA Y
JIPO30(UITBIY.

Tema 13. 3aK0OHOMEpPHOCTH U3MEHYUBOCTH

BzaumopeiictBue TeHoTHMHa W cpenasl npu  (opmupoBaHuH QpeHoTumna. 3MeHYnBOCTH
npu3HakoB. KauecTBeHHbIE U KOJWYECTBEHHbBIEC TPU3HAKU. BUJIbI N3MEHYMBOCTH: HEHACEICTBEHHAS
Y HaCJICJCTBCHHAS.

MoaundukanmonHas W3MEHYMBOCTh. Ponb cpempl B (opmMupoBaHUM MOANGMUKAITTOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuanMoHHBIA psig W BapHallMOHHAs KpUBas
(B. HUoranncen). CoiicTBa MOAM(PHUKAITMOHHON U3MEHUYUBOCTH.

I'enotunuueckas wn3MeHUYUMBOCTHL. (CBONMCTBA TI'€HOTHUIIMYECKOWM H3MEHYMBOCTUA. BUIbI
TEHOTHUITUYECKON M3MEHYNBOCTH: KOMOWHATUBHAS, MyTallUOHHAS.



KomOunaTtuBHasT M3MEHUYMBOCTh. Me0O3 M TOJOBOM MPOIECC — OCHOBA KOMOWHATHBHOM
U3MEHUYUBOCTU. POJIb KOMOMHATUBHON M3MEHYHMBOCTH B CO3JIaHUM T€HETUYECKOTO Pa3zHOOOpasus B
Ipejesiax OJHOrO BHU/A.

MytaimonHasi W3MEHYMBOCTb. BHJIBI MyTaluii: TeHHbIE, XPOMOCOMHBIEC, T'€HOMHBIE.
CrHoHTaHHBIE M UWHAYLUMPOBAHHBIE MYTalUW. SIOepHbIE W LUTOIUIA3MAaTUYECKUE MYTALMH.
Comaruueckue U moyioBbie MyTaluu. [IpuurHbl BOSBHUKHOBEHUS MyTaluil. MyTareHsl U UX BIUSHUE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAallMOHHOTO IIpolecca. 3aKOH TIOMOJIOTMYECKUX pAJIOB B
HacseacTBeHHOU n3mMeHunBocty (H.M. BaBuiioB). BHesinepHast ©3MEHUMBOCTD M HACIIEICTBEHHOCTb.

Onucenemuxa u 3SNULEHOMUKA, PONb INULEHEMUYECKUX (HaKkmopos 6 HAC1e008aHuu U
UBMEHYUBOCIU PEeHOMUNUYECKUX NPUSHAKO ) OP2AHUZMOB.

JdemoHcTpauuu

Iloprpersr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabauiel w1 cxembl: «Buabl  u3MeHUHMBOCTH», «MoaudukanuoHHasT W3MEHYUBOCTDHY,
«KoMmOuHaTUBHAsT W3MEHYMBOCTHY, «Meio3y», «OmiomnoTBopeHuey», «l eHeTudeckue 3a00JIeBaHUS
yesoBekay, «Buasl mytanuii».

OO6opynoBanue: )XUBbIE H repOapHbIe AK3EMIUIAPHl KOMHATHBIX pPAaCTCHUH, PUCYHKH
(dotorpadun) )KMBOTHBIX C PA3JIMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopHas pa6ota «VccnenoBanue 3aKOHOMEPHOCTEH MO (DHKAITIOHHOM
n3mMeHunBOCTH. [locTpoeHre BapuallMOHHOTO psijia U BaApUALMOHHOW KPUBOW.

IpakTuuyeckas padora «Myrtauuu y 1po30¢uiibl (Ha TOTOBBIX MUKPOITPETapaTax ).

Tema 14. I'eHeTnKa Ye10BeKa

Kapuotun yenoBeka. MexayHapoaHasi mporpamma UCClIeZJOBaHHs TeHOMa YejioBeka. MeTobl
W3y4EHUS T€HETUKU YeJIOBEKA: TCHEAIOTHYCCKHI, OJIM3HELIOBBINH, IIUTOrCHETHYCCKHI,
MONYJIAUUOHHO-CTATUCTUYECKUH,  MOJIEKYJIIpHO-TeHeTU4ecKuil.  COBpEMEHHOE  OIpeAesIeHHE
TCHOTHUIIA: IMOJIHOIMCHOMHOC CCKBCHUPOBAHUEC, I'CHOTHIIMPOBAHUEC, B TOM YHUCIIC C IMOMOLIbBIO HHP-
aHanuza. HacnenctBeHnHble 3a0oieBaHusi uenoBeka. ['@HHbIE MU XPOMOCOMHBIE OOJIE3HHM YellOBEKa.
bonesnn ¢ HacieaCTBEHHOW MPEapacloioKEHHOCThIO. 3HAYCHUE MEIUIIMHCKON TE€HETUKH B
OPEJOTBPALIEHUH U JICYUEHUM TeHEeTHYeCKUX 3al0ojieBaHMI dYenoBeka. Menuko-reHeTnyeckoe
KOHCYJIbTUPOBAHHUC. CrtBosnoBble KieTku. lloHsITHE «TreHEeTHYEeCKOro rpysan». DTHUYECKHE aCIEKTHI
UCCIIEIOBaHUN B 00JIACTH PelaKTUPOBAHMSI FT€HOMA U CTBOJIOBBIX KJIETOK.

I'enernueckue (QakTopbl MOBBIIMIEHHON YYBCTBUTEIBHOCTH 4YEJIOBEKa K (PU3MYECKOMY H
XUMHUYECKOMY 3arpsi3HEHUIO OKpPY’KaIoILeH cpelibl. [ eHeTnueckas npeapacnooKeHHOCTh YEI0BeKa K
IIaTOJIOTIUsM.

Jdemoncrpanuu

Ta6J'[I/IIIBI U CXCMBbI. <<KapI/IOTI/IH YCJIOBEKA», «MGTOI[I)I HU3Yy4YCHUS TCHCTUKHU YCIIOBCKA»,
«['enernyeckue 3a0601€BaHUS YEIOBEKaY.

IIpakTH4eckas pa6ora «CocraBiieHue " aHaJIu3 POIOCIOBHOM.

Tema 15. Cesnekuusi oprann3mMosn

JloMecTukanuss M CENEKUUsA. 3apOKICHUE CEJNEeKUMH W JOMeCTUKauuu. Ydenue H.
U. BaBuiosa o LleHTpax mMpoucXoxAeHHUs] 1 MHOT00Opasust KyJbTypHBIX pacTeHuid. Poib cenexkunu B
CO3JaHMM COPTOB PACTEHHWH M MOPOA KUBOTHBIX. COpT, MOpoJa, ITaMM. 3aKOH IOMOJIOTMYECKHX
PSAIOB B HacencTBeHHOW n3MenunBocty H. 1. BaBuiioBa, ero 3HaueHue it CENEKIIMOHHOM paOOTHI.

Metoabl ceneKiMOHHON paboThl. McKyccTBEHHBIH OTOOP: MAacCOBBIM M MHIUBUAYaJIbHBIN.
Otanbl KOMOWHAIIMOHHOW cenekuuu. McmplTaHue mnpou3BoguTeNnel mo moTtomMcTBy. Ot6op 1O
TeHOTHITY C TIOMOIIbIO OLEHKH (PEHOTHUIIA MOTOMCTBA U OTOOP MO T'€HOTHUITY C TOMOILIbIO aHaIM3a
JIHK.

HckyccTBeHHBIE MyTareHe3 Kak MeETOJ[ CEJEeKIMOHHOM paboThl. PanmanuvoHHBI H
XUMHUYECKMHM MyTareHe3 Kak MCTOYHHUK MYTaluil y KyJbTypHbIX (hopMm opraHu3mMoB. Mcronb3oBaHue
TeHOMHOT'O pPEJaKTHUPOBaHUS W MeToAoB pekoMOMHaHTHBIX JIHK 11 momydeHus wuCXomHOro
MaTepHuaa JUisl CEJIeKIUU.

[lonyyenne  monuriounoB.  BHyrpuBumoBas — rubOpuamzamus.  biauskopoacTBeHHOE
CKpelBaHKue, WM UHOpuAMHT. HepoacTBeHHOe ckpeluBaHue, Wik ayrOpuauHr. I'erepo3uc u ero



npuuuHbl. Vcnonb3oBanue rerepo3uca B cenekiuu. OtnanénHas rubpuauszanus. llpeononenue
Oecruionus MEXBUAOBBIX THOpUIOB. JIOCTM)KEHUS CENEKIMU pAacTeHUH M JKUBOTHBIX. «3enénas
pesonoyusy.

CoxpaHeHHe W HM3yUYCHHE TEHETHYECKHUX PECYpCOB KYJIbTYPHBIX PACTEHUH M UX JUKHUX
poauyeil IIsl CO3/1aHHs HOBBIX COPTOB M TUOPHIIOB CEIbCKOXO3SHUCTBEHHBIX KYIbTYp. M3yueHue,
coxpaneHue U YNpaeieHue 2eHemudecKuMu pecypcamiu CelbCKOXO3AUCMBEHHbIX U NPOMbICIO0GbIX
HCUBOMHBIX 8 YEJIAX VIVUUEHUS CYUeC8YIOUUX U CO30AHUS HOBbIX NOPOO, JIUHUL U KPOCCO8, 8 MOM
yucie ¢ NPUMEHEHUeM COBPEMEHHbIX Memo008 HAYYHLIX UCCLe008aAHUL, Nepedosulx udeu U
NepCHeKmMUBHbIX MEXHOLO2ULL.

JdemMoHcTpanuu

[optpetsl: H. W. BaBunos, M. B. Muuypun, I'. 1. Kapneuenko, II. Il. Jlykbsinenko, b.
JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabmauipl 1 cxembl: «L{eHTphl MPOUCXOXKIACHHUSI U MHOr000pasus KyJIbTYPHBIX PAaCTEHUII»,
«3aKOH TOMOJIOTMYECKMX PpsJIOB B HACJIEACTBEHHOM HW3MEHUMBOCTH», «METOIbl CEIEeKLHUNY,
«Otnanénnas rubpuanzanus», «MyTtareHesy.

JlabopaTopHasi pabora «/I3ydeHre COpPTOB KYJIbTYPHBIX PAaCT€HHH M IOPOJ JOMAIIHUX
YKUBOTHBIX).

JlaGopaTopHas padora «/3ydeHne METO0B CEIIEKIIUN PACTCHUI».

IpakTuyeckasi padora «lIpuBrBKa pacTeHUII».

Ikckypensi «KOCHOBHBIE METOAbl U JIOCTHIKEHHUS CEJIEKLIUU pacTeHWH M JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, IUIEMEHHYI0 (GepMy, COPTOMCHBITATENIbHBIA YYacTOK, B TEIUIMYHOE
XO035ICTBO, B JIADOPATOPHUIO arpOyHUBEPCUTETA WIH HAYYHOTO IIEHTPA).

Tema 16. BUOTEeXHOJIOIUA U CHHTETUYECKAA OHOJIOrH A

OOBeKThl, HCHOJb3yeMble B OHOTEXHOJOTMH, — KIETOYHbIE MU TKaHEBBIE KYJbTYpBI,
MHUKPOOPTaHU3MBI, UX XapaKTepUCTHUKA. TpaauiinoHHas OMOTEXHOJIOTHS: XJIeOomneueHne, morydeHue
KHUCIIOMOJIOYHBIX ~ HPOAYKTOB,  BHHOAenue.  MukpoOuonornueckuif  cunte3.  OOBEKTHI

MHUKPOOHOIOTHYECKUX TeXHONOTHi. [Ipon3BoAcTBO Oesika, aMMHOKHUCIIOT U BATAMUHOB.

Cozanue TEXHOJOTUN U MHCTPYMEHTOB LIEJICHAIIPaBICHHOIO U3MEHEHNUS U KOHCTPYHPOBaHUS
T€HOMOB C LIEJIBI0 MOJYYEHHsS] OPraHU3MOB M UX KOMIIOHEHTOB, COAEPIKALIUX HE BCTPEYAOLIUECS B
npUpojie OMOCUHTETHYECKHUE ITYTH.

Kinerounas wnnxeHepus. MeToapl KynbTyphl KIETOK M TKAHEW pPACTEHUM W JKUBOTHBIX.
Kpuobanku. Comaruueckas rubpuam3anus W coMaTHueckudl smOpuoreHes. lcmonb3oBanue
TaljiOWJIOB B CEJIEKUUU pacTeHul. [lonyuenue MmoHoKnOHANbHOLIX —aHmumen. HMcnonvzosanue
MOHOKNOHANbHLIX U NOJUKIOHAIbHLIX anmumen 6 MmeouyuHe. VICKycCTBEHHOE OIUIOI0TBOPEHUE.
PexoHCTpyKIMsl AMIEKIETOK M KIOHMPOBAHHWE >KMBOTHBIX. MeETOJ TpaHCIUIaHTaUUu  sJep
KJIETOK. Texnonocuu  0300posnenus, KyIbMueUpO8aHusi U MUKPOKIOHAILHO2O — PASMHONCEHUS.
CeNbCKOXO3AUCMBEHHbIX KYAbMYP.

XpOMOCOMHass U TE€HHas HMHKEHepus. VCKyCCTBEHHBIM CHUHTE3 T€HAa U KOHCTPYUPOBAHHUE
pexomOunantHeix JHK. Cozdanue mpanceennvix opeanuzmos. JIOCTHRKEHHS] W TEPCHEKTUBBI
XPOMOCOMHOM U T€éHHON MHKEHEPUH. JKOJIOTUYECKHE U 3THYECKHE MPOOIeMbl TeHHOW NWHXKEHEPUH.

Menunuackue OuorexHosorun. I[loctreHomuas mmdposas memununa. [TP-aumarnoctuka.
MeTaboI0MHBIN aHANIN3, TEHOLIGHTPUUYECKUI aHaIN3 MPOTeoMa YeIOBeKa [l OLEHKH COCTOSIHUS €ro
310poBbs. Mcronb30BaHWEe CTBOJOBBIX KJIETOK. TaprerHas Tepanusi paka. 3D-OumoumkeHepus s
pa3paboTKu (PyHIaMEHTATbHBIX OCHOB MEAMIMHCKUX TEXHOJIOTUH, CO3JaHUs KOMIUIEKCHBIX TKaHEH
COUYETaHHEM TEXHOJOTUH TPEXMEPHOTO OWONPUHTUHTA W cKapoOIAUHra A pelleHus 3aaad
[IEPCOHAIN3UPOBAHHON MEIULIUHBI.

Co3manrie BEKTOPHBIX BaKIMH C IEJbI0 oOecreueHruss KOMOWHHUPOBAHHOW 3alllUTHl OT
Bo30yauteneit OPBU, ycraHoBieHHME MOJEKYISPHBIX MeXaHW3MOB (yHkimonupoBanus PHK-
CoJIeprKalliX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHNUs YETIOBEKA U JKUBOTHBIX.

JdemoHcTpanuu

Tabauie! u cxembl: «Mcnonb3oBaHHEe MUKPOOPTaHU3MOB B IIPOMBIIIIIEHHOM IPOU3BOJCTBE,
«Knerounas nnxeHepusn», «I eHHas HHXXEHEPUSI».

JlabopaTopuasi pa6ora «/3yyeHne 00beKTOB OMOTEXHOIOTHI.




IpakTuyeckasi padora «IlonydeHne MOJIOYHOKUCIBIX TPOTYKTOBY.
Ikckypeust «bUOTeXHONIOrHS — BaKHEHIIas MPOM3BOAUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MIPOU3BOJICTBO)».



I[eﬂTeJ'[LHOCTL yYuuTesad ¢ y1eTomM paﬁoqeifl nmporpaMmmbl BOCIIMTaAHUA:

1. VYcranoBieHue 1OBEPUTEIBHBIX OTHOLLIEHUI MEXKY YUUTEIEM U €r0 YYCHUKaMH,
CIOCOOCTBYIOUINX [TO3UTUBHOMY BOCIIPUSTHIO YUalIUMHCS TPEOOBAaHUM U MPOCHO yUUTENS,
MPUBIICUCHUIO UX BHUMAHHUSI K 00CYKJ1aeMOii Ha ypoke MH(POpPMAaLIUY, aKTUBU3ALIUU UX
MO3HABATEIbHOU JESTeNIbHOCTH;

2. TloOyxneHure MKOJIBHUKOB COOJIOAATH HA YpOKE OOLIETPUHSATHIE HOPMBI ITOBE/ICHHUS, TIPaBUIIa
OOIIEHUS CO CTapIIMMHU (YUYUTEISIMH) U CBEPCTHUKAMU (IIKOJILHUKAMU ), TPUHITUITB y4eOHOM
JTUCHHUTITMHBI U CAMOOPTaHU3aIUH;

3. IlpuBnedyeHne BHUMaHUS IIKOJIbHUKOB K IEGHHOCTHOMY aCIEKTy H3y4aeMbIX Ha ypoKax
ABJICHUI, OpraHu3alus X paboThl C MOIy4aeMOil Ha ypOKe COLMaIbHO 3HAYUMOMN
UHpOpMaIel — MHUIIUHPOBAHUE €€ 0OCYKICHHSI, BEICKa3bIBAaHHS YUAIIUMUCS CBOETO MHEHHS
10 €€ IIOBOALY, BBIPAOOTKHU CBOETO K HEH OTHOILIEHUS;

4. Hcnonn30BaHHE BOCIUTATENLHBIX BO3SMOKHOCTEH COACPIKAHHUA y‘Ie6HOFO npeamMeTa 4epes3
JACMOHCTPAIUI0 ACTAM IIPUMEPOB OTBECTCTBCHHOI'O, I'PAKIAAHCKOT'O ITOBCACHU, ITPOABJICHHA
YeJIOBEKOIIOOHS U ,Z[O6pOCGpI[€‘lHOCTI/I, ucpe3 HOI[60p COOTBCTCTBYIOIIUX TCKCTOB IJIs YTCHU,
3aiaq Il pelIcHud, l'IpO6J'I€MHBIX CI/ITyaI_II/Iﬁ I 06CY)KI[€HI/I}I B KJIaCCcE,

5. IIpuMeHeHre Ha YpOKe UHTEPAaKTUBHBIX (hopM pabOThl yyaluxcs:

6. HHTGJ’IJ’IGKTyaJ'IBHBIX HUIp, CTUMYIUPYIOOIUX ITO3HABATCIIBHYIO MOTUBAIUIO IKOJIbHUKOB;
AUTAKTHYCCKOI'O T€aTpa, I'’IC MOJYYCHHBIC Ha YPOKE 3HAHUA O6BIl"pBIBaIOTC5{ B T€aTpaJIbHBIX
INOCTaHOBKaAX; ,HPICKYCCPIP'I, KOTOPBIC JAOT YHalllUMCsI BO3BMOXKHOCTDH HpI/IO6peCTI/I OIIBIT BCACHUA
KOHCTPYKTUBHOI'O Jxajiora prr[HOBOfI pa6OTBI HnJIn pa6OTI>I B I1apax, KOTOPBIC y4UaT IIKOJILHUKOB
KOMaHIHOM pa60Te U B3aUMOJEHCTBUIO C APYIruMHU JACTbMU;

7. BKIIFOU€HHE B YPOK UTPOBBIX MPOUEAYP, KOTOPHIE TOMOTAIOT MOAIEPKATh MOTUBAIUIO 1ETEN
K MOJIYYCHUIO 3HAHUH, HAJTAKUBAHUIO MO3UTUBHBIX MEKJIMYHOCTHBIX OTHOIIEHU B KJacce,
MIOMOTal0T YCTAHOBJICHUIO 100pOKeNaTeIbHON atMocdepbl BO BpeMs ypOoKa;

8. Opranu3zanus medcTBa MOTUBUPOBAHHBIX M SPYAUPOBAHHBIX YUaIIUXCs HAJl UX
HEYCIIEBAIOLUMU OTHOKJIACCHUKAMM, JAOILEr0 IKOJIBHUKAM COLMAIIBHO 3HAYUMBIH OIBIT
COTPYAHUYECTBA U B3aMMHOU IIOMOIIW; UHULIUMPOBAHUE U MOAJEPIKKA UCCIIE0BATEIbCKON
JIeATEIbHOCTHU LIKOJIBHUKOB B PAMKAX pealn3alii UMY UHIUBULYAIbHBIX U IPYIIIOBBIX
HCCJIEJIOBATENBCKUX MTPOEKTOB, UTO JACT IIKOJIbHUKAM BO3MOXXHOCTh TPUOOPECTU HABBIK
CaMOCTOSITEJILHOTO PEICHUs TEOPETUUECKON MpoOIeMbl, HABBIK TeHEPUPOBAHUS U OPOpPMIIEHUS
COOCTBEHHBIX HJI€W, HABBIK YBAXKUTEILHOTO OTHOIICHHUS K YyXKUM HJIeIM, OPOPMIIEHHBIM B
pabotax apyrux u BocnurarenbHblil mpoliece HIKOIbl OMUPAETCS Ha TpaJuLiun
MHTEJUIEKTYaIbHBIX, TBOPYECKUX COOBITHI U MaTPUOTUYECKUX MPAKTHK.



3.IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOI'MU HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yabTaTaM OCBOCHHUS OOYYaIOUIMMHUCS
IIPOrpaMM CpeTHEro 00IIero 00pa3oBaHus: IMUHOCTHBIE, METAIIPEIMETHBIE U TIPEIMETHBIC.

B cTpykType NMUYHOCTHBIX pPE3yJIbTAaTOB OCBOEHHS IPOIPaMMBbI 110 OHOJIOTMH BBIIEICHBI
CJIEIYIOIINE COCTABIISAIONINE: OCO3HAHNE 00YUaIOIIMMUCS POCCUICKOM IpaskJaHCKOM MIEHTUYHOCTH —
TFOTOBHOCTH K CaMOPa3BUTHUIO, CaAMOCTOATEIBHOCTH U CaMOOIPENCIICHUIO, Haludyue MOomueayuu K
00y4eHHI0 OUOJIOTHH, yeleHanpasieHHoe pa3éumue BHYTPEHHUX YOeXICHHHM JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX IEHHOCTEN U UCTOPUUECKUX TPAIULUN Pa3BUTUS OMOJIOTMUECKOTI0 3HAHUS, 20MOBHOCHb U
CcnocobHocmb 00YUaIOIUXCSl PYKOBOJACTBOBATHCA B CBOCH JESITENBHOCTH IIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAMH, IIPUCYIIUMHU cucreme OMOJIOrMYECKOI0 o0Opa3oBaHusl, Hanuuue
NPABOCO3HAHUSA YKOIIOTUYECKON  KYIbTYPBl, CHOCOOHOCMU CMABUMb 1IN U CTPOUTH KU3HEHHbBIC
IIJIaHBI.

JIM4HOCTHBIE PE3yabTaThl OCBOCHMSI MPOrpaMMbl MO OHUOJOTMH JOCTHTAIOTCS B E€IMHCTBE
y4eOHOM M BOCHUTATEJIbHOM MAESITEIBHOCTH B COOTBETCTBUU C TPAJULIUOHHBIMU POCCUHCKUMU
COLIMOKYJIbTYPHBIMH, HCTOPUYECKUMU U JIYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTAMM, I[PUHATHIMU B
oOuiecTBe MNpaBWIaMM M HOPMAaMM IOBEACHMS U CIIOCOOCTBYIOT IIpolleccaM CaMOIO3HAHMS,
CaMOBOCIIUTAaHUSA M CAMOpPA3BUTHUS, Pa3BUTHS BHYTPEHHEM NO3MLMU JUYHOCTHU, MATPUOTH3MA H
YBaXEHUSA K 3aKOHY M MPaBONOPSJIKY, YEJIOBEKY Tpyla M CTaplIeMy IOKOJEHUIO, B3aUMHOTO
yBa)KEHUsI, OEPEKHOTO OTHOLIEHUSI K KYJIbTYPHOMY HACJIEIUIO U TPAAULMSIM MHOTOHAIMOHAIBHOIO
Hapoza Poccuiickon denepannn, NpUPOAE U OKPYKAIOLIEH cpelie.

JInuHOCTHBIE pPE3yJbTaThl OCBOECHUS Yy4yeOHOro mnpeamera «bHOJIOTHS» JOIKHBI OTpakaTh
TOTOBHOCTb U CIIOCOOHOCTh OOYYAIOUIMXCSl PYKOBOJACTBOBATHCA C(HOPMHPOBAHHOM BHYTpEHHEH
MO3UIMEN JIMYHOCTU, CUCTEMON LIEHHOCTHBIX OpPUEHTALMH, NMO3UTUBHBIX BHYTPEHHUX YOEXKIECHUH,
COOTBETCTBYIOLUX TPAJUIIMOHHBIM LIEHHOCTSIM POCCUICKOro OOIIecTBa, paclIMpeHHe XKU3HEHHOTO
ONBITA U OIIbITA JEATEIBHOCTU B IPOLECCE PEANN3alMd OCHOBHBIX HAIIPABJICHUN BOCHUTATEIBHOU
JESATEIIBHOCTH, B TOM UHUCJIE B YACTH:

1) rpa:kIaHCKOro BOCIUTAHUSI:

c(OPMHPOBAHHOCTh T'PAKIAHCKOHN MO3UIIMH 00YUYaIOIIErocss Kak aKTUBHOTO U OTBETCTBEHHOTO
YIeHa POCCUIICKOro 00I1IecTBa;

OCO3HAaHME CBOMX KOHCTHUTYLMOHHBIX IIpaB M OO0S3aHHOCTEH, YyBakKeHHWE 3aKOHA U
IIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOH MESATENbHOCTH IMpPH CO3/aHUHM YYEOHBIX NPOEKTOB,
pelieHnn y4yeOHbIX U TO3HABATeNIbHbIX 33/1a4, BBITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH ONPENEATh COOCTBEHHYIO IMO3UIUIO [0 OTHOIICHUIO K SIBICHUSIM COBPEMEHHON
JKH3HU U O0BACHATH €€,

YMEHHUE YYHUTHIBaTh B CBOUX JIEHCTBHUAX HEOOXOJMMOCTh KOHCTPYKTMBHOTO B3aHMMOJAEHUCTBUS
JHOJIeH ¢ pa3HbIMU YOEXKACHUSIMH, KYJIbTYPHBIMHU [ICHHOCTSIMU U COIIMAJIbHBIM ITOJIOKEHHUEM;

TOTOBHOCTb K COTPYJHHYECTBY B THPOIIECCE COBMECTHOTO BBIIIOJHEHHS Yy4YEOHBIX,
ITO3HABATEJIBHBIX M MCCJIEN0BATEIBCKUX 33/a4, YBAKUTEIBHOTO OTHOIIECHHS K MHEHHUIO ONIIOHEHTOB
pu 00CYXJIEHUH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPKAHMS;

TOTOBHOCTh K T'YMaHUTapHOU U BOJOHTEPCKON JIE€ATEIbHOCTH;

2) NIATPHOTHYECKOTO BOCTIUTAHUS:

c(hOpMHUPOBAHHOCTh POCCHICKON TPa)XTAaHCKON HJACHTHYHOCTH, MATPUOTHU3MA, YBAXKEHUS K
CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH nepel PoauHoN, ropaocTu 3a ¢cBOU Kpai, cBOoX0 Poauny,
CBOM SI3BIK U KYJIBTYPY, IPOLLIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Pocenu;



LIEHHOCTHOE OTHOIICHHE K MPHUPOJAHOMY HACIEAMIO U MaMATHHUKAM IPUPOJBI, TOCTHKEHUSM
Poccun B Hayke, ICKyCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPYIIE;

CIIOCOOHOCTH OIICHMBATh BKJIAJ POCCHICKUX YYEHBIX B CTAHOBJIEHHE U pa3BUTHE OMOJIOTHUH,
MOHMMAaHUS 3HAYCHUS OWMOJIOTUY B TIO3HAHWU 3aKOHOB MPUPOJIBI, B )KU3HH YEIOBEKA M COBPEMEHHOTO
00111eCTBA;

ujeiHas yoexkIEHHOCTh, TOTOBHOCTh K CIIY)KCHHIO U 3ammure OTedecTBa, OTBETCTBEHHOCTH 32
ero cyapoy;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS

OCO3HaHHUE AYXOBHBIX [IEHHOCTEH POCCUIICKOT0 Hapo/a;

c(hOpPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSI, ITUYECKOTO ITOBEIICHHS;

CIIOCOOHOCThH OLIEHMBATh CUTYAllUIO U MPUHUMATh OCO3HAHHBIC PELICHUS, OPUEHTHPYSICH Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYMBOIO OYAYyIIero;

OTBETCTBEHHOE OTHOIIICHHE K CBOUM POJUTENSIM, CO3JaHHUIO CEMbU Ha OCHOBE OCO3HAHHOTO
MPUHITUS LEHHOCTEW CEMEIHON KU3HU B COOTBETCTBUHU C TpaJIULUsAMU HapoaoB Poccuu;

4) 3¢TeTHYEeCKOr0 BOCIIMTAHUSI:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIOYas ICTETUKY ObITa, Hay4HOTO U TEXHHYECKOIO
TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIIECTBEHHBIX OTHOIICHHIA,

MMOHMMAaHKUE YMOLIMOHAILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIP2)KEHUIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMJICHHE IPOSIBIISITh KAYeCTBA
TBOPYECKOH JINYHOCTH;

5) ¢pu3nyeckoro BocnuTaHusi, POopMUPOBAHUSI KYJIbTYPbI 310POBbsI M IMOIHOHAJIBLHOTO
OJ1aronoJryymsi:

MOHMMAHUE W pealih3alusi 3I0pOBOro U 0Oe3omacHoro olOpasa KU3HHM (30pOBOE MHUTAHHE,
coONIOZIeHHEe TUTMEHWYECKUX MpaBWJI U HOPM, COANaHCHPOBAHHBIN pEXUM 3aHATHH M OTHAbIXA,
peryisipHas pu3ndecKasi aKTHBHOCTB), OEPEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHS K
coOcTBEeHHOMY (PU3UUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAHHE [[EHHOCTH TPABWJI WHAWBHIYAIHHOTO M KOJUICKTUBHOTO O€30MacHOTO MOBEICHUS
B CUTYaIlUSX, YTPOXKAIOIIUX 37I0POBBIO U KU3HU JIIOJICH;

OCO3HAaHWE TIOCJICJICTBUH W HEMPHUATUS BPEAHBIX MPHUBBIYCK (YIIOTPEOJICHHS AIKOTOIIS,
HApKOTUKOB, KYPEHUS);

6) TPy10BOT0 BOCIIMTAHUS:

TOTOBHOCTB K TPYAY, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPy 10J1t00ue;

TOTOBHOCTh K AKTUBHOHU JCSTEILHOCTH TEXHOJOTHYECKOW M COIMAIBHON HAINpPaBIICHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATD, IJIAHUPOBATH U CAMOCTOSITEILHO BBITMOIHSITH TAKYIO ASITENbHOCTD;

WHTEpEC K pa3ndHbIM cdepaM TpodeCCUOHATHLHOW JCSITeNLHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BEIOOp OyayIieii mpodeccruu U peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K 0OOpa30BaHUI0O M CaMOOOpPA30BAaHUIO Ha MPOTSKEHUM Bcel
JKU3HU;

7) 3K0JIOrHYeCKOr0 BOCIIUTAHMS

IKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHHE K MPHUPOAE KaK HCTOYHHUKY >KM3HH Ha 3emie,
OCHOBE €€ CYyIIIECTBOBAHUS;

MOBBIIIICHUE YPOBHS OKOJOTHYECKON KYJIbTYpBI: MPUOOPETEHHE OIbITa TIAHUPOBAHUS
MOCTYITKOB M OI[EHKH WX BO3MOXHBIX ITOCIICJICTBUH JIJIST OKPY)KAOIIEH CPEeIbI;

OCO3HaHUe TTI00aTHHOr0 XapaKTepa SKOJOTUIECKUX MPOOJIeM U MyTeH X pPelIeHus;

CIIOCOOHOCTH MCITOJIb30BaTh MPUOOPETACMbIC TTPH U3YYICHUN OWOJIOTHH 3HAHUS U YMEHUS MPH
pelieHuy TpoOieM, CBS3aHHBIX C PAlMOHAIBHBIM MPHPOIONOIB30BaHUEM (COOIOCHHE MPaBHII
MOBEJICHUS B TIPHUPOJIC, HANIPABICHHBIX HA COXPAHCHHE PABHOBECHS B SKOCHUCTEMax, OXpaHy BHJIOB,
IKOCHCTEM, Orochepsl);

AKTUBHOE HEMPUATHE JECUCTBUNA, MPUHOCIIIUX BPE OKPYKAIOIIEH MPUPOIHON cpeae, YMEHUE
MPOTHO3UPOBATh HEONATOMPHUITHBIE JKOJOTHUECKUE TMOCIEICTBUS MPEANPUHUMAEMBIX IEHCTBUN U
MPeIOTBPAIIaTh UX;

HAJIMYUE PA3BUTOTO DKOJOTHYECKOTO MBIIUICHHS, JKOJIOTMYECKON KYIbTYpHl, OMBITA
NESATENIbHOCTH  JKOJOTMYECKOW  HAmpaBlIEHHOCTH, YMEHUS  PYKOBOJACTBOBAaThCS HUMH B



MIO3HABATEIbHOW, KOMMYHHMKATHBHOH M COIMANbHOW TIPaKTHKE, TOTOBHOCTH K Y4YacTHIO B
NPAaKTUYECKOHN eATeHOCTH SKOJIOTHYECKON HAIIPAaBICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HayKl M OOIIECTBEHHOM TPAKTHKH, OCHOBAaHHOTO Ha JHajore KyJabTyp, CIIOCOOCTBYIOIIETO
OCO3HAHHIO CBOETO MECTA B MOJHUKYIHTYPHOM MHUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOW W YHMTATEIbCKOM KYJIBTYphl KaK CpEICTBAa B3aUMOACHCTBHUS
MEXTY JIIOJIbMU M TTO3HAHUS MUPA;

NOHUMAaHUE CIeNU(pUKH OMOJOrMM KaK HayKH, OCO3HaHUS e poiu B (OPMUPOBAHUU
PaLMOHAIBHOTO HAYYHOT'O MBIIIICHHUS, CO3/1aHUHU 1IETIOCTHOTO MPEACTAaBICHUS 00 OKPYKAIOIEM MUPe
KaK O €AMHCTBE NPHUPOABI, YEIOBEKa M OOILIECTBA, B MO3HAHHM NPHPOAHBIX 3aKOHOMEPHOCTEH M
peneHn: mpoodIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTh B 3HAYMMOCTH OWOJOTMH JUIS COBPEMEHHOW IMBHWIIM3ALMH: OOCCICUCHHS
HOBOTO YPOBHSI pa3BUTUS MEIUIIMHBI, CO3/IaHHE MEPCHEKTUBHBIX OHOTEXHOJOTHH, CIOCOOHBIX
peniaTth pecypcHble MPOOJIEMBl Pa3BUTHS YEJIOBEYECTBA, IOMCKA IMyTEH BBIXOAA M3 TI00ATBHBIX
HKOJIOTHYECKUX MPOoOJieM M obOecredeHus mepexona K yCTOWYMBOMY Pa3BUTHIO, PAIlMOHAIEHOMY
UCIIOJIb30BAHUIO ITPUPOAHBIX PECYPCOB M (POPMUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HH;

3aWHTEPECOBAHHOCTh B MOJYYCHHH OMOJOTMYECKMX 3HAHUH B IENSAX TMOBBIIICHHUS OOIIEH
KyJIbTYpbl, €CTECTBEHHO-HAyYHOH TIpaMOTHOCTH, KaK COCTaBHOMW 4YacTh (yHKIMOHAIHHOH
IpPaMOTHOCTH 00ydJarouxcs, GopMupyeMoi Ipu U3y4eHUH OUOIIOTHH;

NOHUMAHUE CYINIHOCTH METOJOB IIO3HAHUS, MCHOJb3YeMbIX B ECTECTBCHHBIX HayKax,
CIIOCOOHOCTH  HCIIOJIb30BaTh IOJIydaeMble 3HAaHUS Ui aHajdu3a ¢ OOBSCHEHHS SIBICHHM
OKPYXAIOUIETO MHPa M NPOUCXOAAIMX B HEM U3MEHEHHH, YMEHHE JenaTh O0OCHOBaHHBIC
3aKJIFOYCHHS Ha OCHOBE HAYYHBIX (DAaKTOB M MMEIOIIMXCS JAHHBIX C LEIBI0 MOTYYCHHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO HCIIOIb30BaTh OMOJIOTMYECKHE 3HAHUS AJIsI PEHICHUs IpoliieM
B peaJIbHBIX )KU3HEHHBIX CUTYAIINsAX;

OCO3HAaHME IEHHOCTH HAYYHOH JEATENIbHOCTH, TOTOBHOCTh OCYHIECTBISTH INPOEKTHYIO M
UCCIIEIOBATEIbCKYIO JeSITEIbHOCTh HHANBHIYyaTbHO U B IPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEIPEPHIBHOMY OOpPa30BaHUIO U €aMOOOpPA30BAaHUIO, K
AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAaHUM MO OHOJOTMHM B COOTBETCTBUHM C JKU3HEHHBIMH
MOTPEOHOCTSMHU.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3ysbTaThl OCBOEHHS yudeOHoro mnpeamera «bHoJorus» BKIIOYAIOT:
3HauMMble  JUIS  (OpMHUpPOBaHMS ~ MHUPOBO33pEHMS  OOy4arOIIMXCS — MEXIUCLUIUTMHAPHBIE
(MeXnpeIMeTHbIE) O0IleHayuHble MOHSITHS, OTPAXKAOIIME 1IEIOCTHOCTh HAyYHOW KapTHHBI MHUpa U
cneuu(uKy METONOB MO3HAHUS, HCIOJB3YeMbIX B ECTECTBEHHBIX HayKax (BEILIECTBO, JHEpPrus,
SBJIEHUE, TPOIECC, CHUCTEeMa, HAyYHBIH (DAaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, T€OpUs,
UCclieloBaHue, HaOJroieHne, HM3MepeHHe, HSKCIEPUMEHT W Jpyrue); yHHBepcalbHble y4yeOHbIe
neiicTBus (Io3HaBaTeNIbHbIE, KOMMYHUKATUBHbBIE, PETYJIATUBHbIE), 00ecrieurnBaoImye GopMUpoBaHue
(YHKIMOHAIBHOH T'PAaMOTHOCTH U COLMAIbHOM KOMIIETEHIIMM OO0YYaloUMXCs; CIIOCOOHOCTh
00y4aromuxcsi UCMOIb30BaTh OCBOEHHBIE MEKIUCIUILUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUS U
YHUBEpCaJbHbIE YUeOHbIE ICHCTBHS B TO3HABATEILHOM U COIMAIBHON MPAKTHKE.

B pesynprare wusydeHuss OWOJOTMM HAa YpPOBHE CpEAHEro oO0mero oOpa3oBaHUsA Y
oOyuaromierocsi Oyayr chopMupoBaHbl TO3HaBaTeNbHBIE YHUBEPCAJIbHbIE Y4eOHBIE JIEHCTBUS,
KOMMYHHUKAaTHBHbIE YHUBEpCAJIbHbIE yueOHbIE NEHCTBUS, PETYNIATHBHbIE YHUBEPCAJIbHBIE yUeOHbIE
JENCTBUS, COBMECTHAs 1€ATEIBHOCTb.

MertanpeameTHble pe3yJlbTaThl OCBOSHHSI MIPOrpaMMbl CpEAHEro O00IIero o0pa30BaHUS
JIOJKHBI OTPakaTh:



OBJj1aieHHe YHUBePCATBLHBIMH Y4eOHBIMH N03HABATEILHBIMH /ICHCTBUSIMMU:

1) 6a3oBble JoruYecKue el CTBUS:

CaMOCTOATENIFHO  (OPMYJIMPOBATh M aKTyaIM3HPOBaTh IpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIB30BATh NPU OCBOCHHMM 3HAHUI NMPUEMBI JIOTMYECKOTO MBIIUICHHS (aHalM3a, CHHTE3a,
CpaBHEHMsI, Kiaccu(uKanuu, 0000IIeHNs), PACKPBIBATH CMBICIT OMOJIOTUYECKUX TOHATUN (BBLACIATH
UX XapaKTepHbIC IPU3HAKH, YCTAaHABIMBATH CBSA3U C JPYTHMMU ITOHITUSIMH);

ONpeNeNIATh UENU JACATENbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPUH HX JIOCTHIKEHUS,
COOTHOCHUTD PE3YJbTATHI ACATEIBHOCTU C OCTABICHHBIMH LIEJISIMH;

MCIIOJIb30BATh OMOJIOTUYECKUE TIOHATHS JIs1 O0OBsICHEHUS (PAKTOB U SIBIICHHU KUBOM MPUPOJIBI;

CTPOUTH JIOTHUECKHE pacCyKAeHUs (MHIYKTHBHBIC, JCTyKTUBHBIC, 10 aHAJIOTHHN), BBISIBISATH
3aKOHOMEPHOCTH W TPOTHBOPEYHS B PACCMATPUBACMBIX SIBJICHUAX, (DOPMyITUpOBaTh BHIBOJABI U
3aKITIOUCHHS;

MPUMEHATh CXEMHO-MOJEIBHBIE CpPEACTBA Uil MPEICTABICHHUS CYIIECTBEHHBIX CBSI3EH U
OTHOUICHUH B HM3y4aeMbIX OHOJOTMYECKHX OOBEKTaxX, a TaKKe MNPOTUBOPEUYHMH pa3HOrO poja,
BBISIBIICHHBIX B PA3JIMYHBIX HHPOPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaThIBaTh IUIaH PEIICHHs MPOOJIEMBI ¢ YY4ETOM aHAIM3a UMEIOIINXCS MaTepPUAIBHBIX U
HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHBBI B JEATEIBHOCTh, OLIEHMBATH COOTBETCTBUE PE3YJIbTATOB IIEJISIM,
OLICHUBATh PUCKH MOCIIEICTBUI IEATETLHOCTH;

KOODIMHMPOBATh M BBINOJHATH pPaOOTy B YCIOBUSX pEAbHOTO, BHPTYAJIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOCHCTBUS;

Pa3BHBATh KPEAaTHBHOE MBIIUICHHUE TIPU PELICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIEN0BATEILCKHE AeiiCTBHA:

BJIAJIETh HAaBBIKAMHU Y4€OHO-MCCIIECOBATEIILCKOM M TPOEKTHOW JEeATEIHbHOCTH, HABBIKAMHU
pazpeiieHusi MmpoOsieM, CIOCOOHOCThIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOMCKY METOJIOB
pelieHust MpakTUYECKHUX 3a/1a4, IPUMEHEHHUIO Pa3TUYHBIX METO/I0OB ITO3HAHMUS;

WCIIONb30BaTh PA3JMYHbIE BHUJAbl JIEATEIBHOCTH MO TIOJYYEHHIO HOBOIO 3HaHUS, €ro
WHTEpIpETaIi, NMPeoOpa3oBaHUI0O W TMPUMEHEHHUIO B Y4YEOHBIX CHUTYallUsX, B TOM YHCIE TpH
CO3aHUU YUEOHBIX U COITMAIBHBIX TPOEKTOB;

(dhopMHUpOBaTh HAYYHBIN THUI MBIIUICHUS, BJIQJIETh HAYYHOM TEPMHMHOJOTHUEH, KITFOYEBBIMHU
MOHATUSMU U METOAAMU;

CTaBUTh W (HOPMYITUPOBATh COOCTBEHHBIC 3a/layd B OOpa30BATENBHON JESITEIBHOCTH U
JKU3HEHHBIX CUTYalLMSIX;

BBISIBIIATh MIPUUMHHO-CJICICTBEHHBIC CBSI3U M aKTyaJIM3UPOBATh 3aJ/1auy, BBIJIBUTATh THUIIOTE3Y
€€ pelleHys], HaXOUTh apryMEHTHI JJIs 1I0Ka3aTeNbCTBA CBOMX YTBEPKICHUM, 3a/1aBaTh apaMeTpbl U
KPUTEPUU PEILICHUS,

aHAIM3UPOBATH MOJIYYEHHBIE B XOJI€ PELIECHUS 3aa4l Pe3yIbTaThl, KPUTUUECKH OLICHUBATh UX
JIOCTOBEPHOCTH, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSX;

JlaBaTh OLEHKY HOBBIM CHTYAIIUsM, OIEHUBATH MPUOOPETEHHBIN OIBIT;

OCYIIECTBJISITh II€JICHANIPABICHHBIN TIOWCK TEepeHOCca CPEICTB W CIOCOOOB JIEHWCTBHS B
po(hecCHOHATBEHYIO CPey;

yMEeTh  TIEPEHOCHTh 3HAaHWS B  TIO3HABATEIBHYD W  TPAKTUYECKYI0  00JIacTu
KU3ZHEACSITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTe;

BBIJIBUTaTh HOBBIE WJIEW, MpeJIaraTb OPUTMHAJIBHBIE MOAXOJbl M PEIIECHUS, CTaBUTH
poOJIEMBI U 337291, JOIMYCKAIOIINE AIbTEPHATUBHBIC PEIICHMUS.

3) padora ¢ ungopmanmei:



OPUEHTHPOBATHCS B PA3IMYHBIX HMCTOYHHMKAX HWH(opManuu (TEeKcTe y4eOHOTO TocoOus,
HAYYHO-TIOMYJISIPHON JIUTEpaType, OMOJIOTMUECKUX CIOBApPSAX M CIIPABOYHHUKAX, KOMIIBIOTEPHBIX 0a3ax
NaHHBIX, B VIHTepHETe), aHATN3UpOBaTh WHPOPMAILIMIO PA3IIMYHBIX BHIOB U (OpPM TpeacTaBICHUS,
KPUTUYECKH OIICHUBATh €€ JJOCTOBEPHOCTH U HEITPOTHBOPEYNBOCTH;

(GbopMyIHpOBaTh 3ampPOCHl M NPUMEHSTH pPA3JIUYHbIC METOABI TNPH IOWCKE W OTOOpe
Ouonornyeckoit nHMGopMaIK, He0OXOIMMOH /IS BHIIOJHEHNS y4eOHBIX 3a/1a4;

NpUOOpETaTh OIBIT KCIOJIB30BaHKUS HWH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
COBEPILEHCTBOBATH KYJIbTYPY aKTHUBHOTO UCIOJIB30BAHNUS PA3ITUYHBIX TTOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpAaTh  ONTHUMAIBHYIO (GOpPMY MPEICTABICHHS  OHOJOTHYECKON
uHpopManuu (cxembl, rpaduKu, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTOE);

WCIIOJBb30BaTh HAYYHBIM S3bIK B KayeCTBE CpPEIACTBA IPH padoTe C OHOJOTHYECKOM
uHpoOpMaLuell: NPUMEHATh XWMHUYECKHe, (U3MUYecKue W MaTeMaTHYeCKHWe 3HAKH W CHUMBOJIBI,
dopmynbl, abOpeBUaTypy, HOMEHKJIATYpPY, HCIIOJIB30BaTh M  NpeoOpa3oBhIBATH  3HAKOBO-
CHUMBOJIMUYECKHE CPECTBA HATIISTHOCTH;

BJIAJICTh HABBIKAMU  pACIO3HABAaHWS W  3allMThl  WHPOpPMANWH, WHPOPMAIUOHHOM
0€30MacHOCTH JINYHOCTH.

OB1ajieHNe YHUBEPCATLHBIMH KOMMYHHKATHBHBIMH J€iiCTBHSIMHU:

1) o61menmne:

OCYIIECTBIIATh KOMMYHHUKAIIUK BO BCEX chepax KHU3HH, aKTUBHO Y4aCTBOBATH B THAJIOTE WIIH
JIMCKYCCHU TI0 CYIIECTBY 00CYKIaeMOil TeMbl (YMCHHE 33aBaTh BOIPOCHI, BHICKA3BIBATH CYKICHUS
OTHOCHUTEIIbHO BBIMIONHCHHS MPEIaraeMoil 3aJa4d, YYHTBIBATH HHTEPECHI M COTJIACOBAHHOCTh
MO3ULMUH IPYrUX YYaCTHUKOB AMAJIOra WIN JUCKYCCUN);

pacro3HaBaTh HEBepOAbHBIC CPEICTBA OOIICHUS, TIOHUMATh 3HAYECHHUE COIMAIBHBIX 3HAKOB,
MpEaAIIOCbIIOK BO3HHUKHOBCHU KOH(i)JII/IKTHI)IX CI/ITyaIII/H\/JI, YMCTb CMAT4aThb KOH(bJ'H/IKTI)I U BECTHU
IEPErOBOPBL;

BJIAZACTH pa3JIMUHBIMU crocobamu 06HIGHI/I$I n B3aHMOI[efICTBH?I, IIOHUMATb HAMCPCHUSA APYTrUux
JIOJeH, TPOSIBISTh YBAKHUTEIBHOE OTHOLICHHE K COOCCeTHHKY W B KOPPEKTHOH Qopme
(OpMyITMPOBaTH CBOM BO3PAKCHUS,

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOKO TOUKY 3PEHHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPEICTB.

2) COBMeCTHAs IeSITeIbHOCTh:

MMOHMMAaTh M HCIOJIb30BaTh MPEUMYILIECTBA KOMaHIHOW M WHAMBUAYaJIbHOH pabOThl Mpu
peleHn OMOJIOTHUECKOW MpoOieMbl, OOOCHOBBIBATH HEOOXOJUMOCTh MPUMEHEHHUs TIPYNIOBBIX
¢dbopM B3aMMOEMCTBYS IPU pEUICHUH yueOHOM 3a/1auH;

BbIOMPATh TEMAaTHUKy W METO/bl COBMECTHBIX JEHCTBHM € Y4€TOM OOIIMX HHTEPECOB M
BO3MOKHOCTEH Ka)KJIOTO 4I€HA KOJUIEKTHBA,

IIPUHUMATDH LEIU COBMECTHOW JEATEIIBHOCTH, OPraHU30BbIBATE U KOOPAUHUPOBATH JEHCTBUS
10 €€ JOCTHKEHHIO: COCTABIIATH IUIAH IEUCTBUH, PACIIPEAEIIATh POJIU ¢ YYETOM MHEHUN YYaCTHUKOB,
00CyX/1aTh pe3yJIbTaThl COBMECTHOI paboThI;

OILICHMBATh KaYeCTBO CBOETO BKJa/a M KaKJIOr0 y4aCTHHKA KOMaH[bl B OOIIMI pe3ynabTaT 1o
pa3paboTaHHBIM KPUTEPHUSIM;

MpeJiaraTb HOBBIE ITPOEKTHI, OLEHWUBATH HJEW C MO3UMLUMU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYHIECTBJIATh MTO3UTUBHOE CTPATETHMUECKOE MTOBEJICHNE B PA3JIMUHBIX CUTYalUsIX, MPOSIBIAThH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIUATHBHBIM.

OBjaieHHe YHUBEPCAJIbHBIMH PEryJsiTHBHBIMU JAEHCTBUAMM:

1) camoopranu3anms:

HCIIOJIL30BAThL OMOJIOTHYECKHE 3HAHUS JUIS BBIABJIICHU ST HpO6J'IeM " UX PCIICHUA B )KU3HCHHBIX
nu y‘-Ie6HBIX CUTYyalUsIX,



BbIOMpPATh Ha OCHOBE OMOJOIMYECKUX 3HAHUI II€JIEBbIE U CMBICIOBBIE YCTAHOBKM B CBOUX
JEUCTBUSX M IOCTYIIKaX I10 OTHOIUCHHUIO K >KMBOM IPUPOJIE, CBOEMY 3I0POBBI0 U 3I0POBBIO
OKPYXKaIOIINX;

CaMOCTOSITENIPHO OCYIIECTBIISTh T03HABATEIbHYIO JESTEIbHOCTh, BBIBISATH MPOOIEMBI,
CTaBUTb U (OPMYJIHUPOBATh COOCTBEHHBIE 337aYd B 00pa30BaTEIbHOM JEATEIbHOCTH M YKU3HEHHBIX
CUTyalUsX;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH PELIeHHs NpoOJIeMbl ¢ Yy4ETOM HMEIOIIHUXCS PECYpCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEIIOUYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsM;

pacpsATh paMK1 y4eOHOTO IPpeIMeTa Ha OCHOBE JIMYHBIX MPEATOUTEHHIA;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHMIO M IPOSIBICHUIO LIMPOKON SPYAULUHM B pa3HbIX 00IaCTIX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEeNbHBINA M KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OILIGHKY HOBBIM CHTYallMsIM, BHOCHTb KOPPEKTHBBI B JESATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIa/ICTh HaBBIKAMHU [O3HABATEIHHOW pe)IEKCHM KaK OCO3HAHHS COBEPIIACMBIX JCHCTBUI U
MBICJIMTCIIBHBIX IMPOLECCOB, UX PC3YJIbTATOB U OCHOBaHI/IfI, HCIIOJIb30BATh HpI/IéMI)I pe(bJ'IeKCI/II/I JJIsL
OLICHKU CUTYalliH, BEIOOPa BEPHOTO PELICHHSL;

YMCTb OLICHUBATDb PUCKHU U CBOCBPEMCHHO IMIPUHUMATDL PCHICHUSA 110 UX CHUKCHUTO,

HNPUHAMATh MOTHBBI U apIYMEHTHI APYTUX TP aHAIN3E PE3YJIbTATOB JICSITEIIbHOCTH;

3) npuHsATHE CeOSl M IPYTHX:

IIPUHUMATD ce0s, TOHUMasi CBOM HEJAOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTUX IIPU aHAIMU3€E PE3yNIbTaTOB AEATEIbHOCTH;
MIPU3HABATH CBOE MPaBO U MPABO JPYTUX Ha OIIMOKHY;

pa3BuBaThb  CIIOCOOHOCTb ~ MOHMMAaTh  MHpP C  TO3MIMM  JIPYroro  4ejoBeKa.

IMPEAMETHBIE PE3YJIBTATHBI

[IpenmeTHbie pe3yabTaThl OCBOCHUS COAep)kaHUs ydeOHoro mnpenmera «buosnorwms» Ha
yrI1yOnéHHOM YpOBHE OpPUEHTHPOBAHbBI Ha obecrieyeHne npopUILHOTO
o0OyueHus oOydaromuxcst Ononornd. OHU BKIIIOYAIOT: crleuu@uueckue s OUOJIOTUM HayyHbIe
3HaHUS, YMEHUS U CHOCOOBI IEHCTBUIA 1O OCBOEHHIO, MHTEPIPETAMU U NMpeoOpa30BaHUIO 3HAHUMA,
BUBI JIESTEIFHOCTH IO IMOJYYSHHIO HOBBIX 3HAHUH W MX MPUMEHEHHUIO B PA3IMYHBIX Y4EOHBIX, a
TaKXKe B pealbHBbIX JKU3HEHHBIX CUTyalMsx. [IpenMeTHble pe3ynbTaThl NMPEACTaBJICHbI MO Tojam
U3yUYCHHS.

[IpeameTHBIC pe3ynbTaThl OCBOCHUST yueOHOTO mpenmera «buonorus» B 10 Kaacce NOMKHBI
OTpaXkaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECT€ W pPOJIM OMOJIOTHM B CHCTEME €CTECTBEHHBIX HayK, B
(OpMHpPOBAHNN €CTECTBEHHO-HAYYHOM KapTHHBI MHpA, B MO3HAHUM 3aKOHOB HMPUPOABI U PELICHUU
npo0sieM paloHaIbHOTO MPUPOOIOIB30BAHUS, O BKJIAJE POCCHMCKUX M 3apyOEKHBIX YUEHBIX B
pa3BUTHE OMOJIOTUH;

BJIQJICHUE CHCTEMOH OHOJIOTMYECKUMX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJATaoIlne
OuoNornyeckue TEPMHUHBI M TOHATUSA (KU3Hb, KIETKAa, OpraHu3M, MeTaboIM3M, TOMEOCTa3,
CaMOperyJsiliisi, CaMOBOCIIPOU3BEACHNUE, HACIEICTBEHHOCTb, M3MEHYMBOCTb, POCT U pa3BUTHE),
O6uonornyeckue teopun (kinerouynas teopus T. llIBanna, M. lllnelinena, P. BupxoBa, xpomMocoMHast
teopusi HacieactBeHHOCTH T. Moprana), yuenust (H. U. BaBunoBa — o mentpax mHOrooOpasus u
MPOMCXOXKAECHUS KYJIbTYpPHBIX PAaCTEHUH), 3aKOHBI (€IMHOOOpPa3Us MOTOMKOB IEpPBOTO MOKOJICHHS,
pacIIeIUIEHHs], YUCTOTHI FaMeT, HE3aBUCUMOTI0 HacyienoBanus I'. MeHiens, roMOJIOTHYECKUX PSIOB B
HacieacTBeHHOM n3MenunBocty H. M. BaBuiioBa), mpuHIUIEL (KOMILUIEMEHTAPHOCTH);



BJIa/ICHHE OCHOBHBIMU METOJAMH HAyYyHOTO MO3HAHUS, HCIOJB3YEMBIX B OMOJOTHYECKHX
UCCIIEIOBAaHMAX JKUBBIX O0BEKTOB (OMMCaHUe, U3MepeHHe, Ha0II01eHUE, SKCIICPUMEHT);

YMEHHE BBIJICNATh CYIIECTBEHHbIE MPU3HAKH: BHUPYCOB, KIETOK MPOKAPHOT U 3YKAPHUOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM 4HCJe OakTepuii, rpuOOB, pacTeHUil,
JKUBOTHBIX U YEJIOBEKa, CTPOCHMSI OPraHOB M CHUCTEM OPraHOB pPAaCTEHUM, JKUBOTHBIX, YEIOBEKA,
IPOIIECCOB JKU3HECSTEIBHOCTH, MPOTEKAIOIIMX B OpPraHM3Max PacTEeHHWH, KMBOTHBIX M YEJIOBEKa,
OMOJIOTMYECKUX TPOIECCOB: OOMEHa BemIecTB (MeTaboJIM3M), MPEBpaIIEeHUs SHEPrUH, OpPOKCHHUS,
aBTOTPO(HOrO M TeTepOTPOPHOro TUMOB MUTAHUS, (DOTOCHMHTE3a M XEMOCHHTE3a, MUTO3a, MeH03a,
rameTrorenesa, MOpHOreHe3a, MOCTIMOPUOHAIILHOTO Pa3BUTHUS, PA3MHOXKEHUS, WHIAUBUAYAIBHOTO
pa3BUTHS OpraHn3Ma (OHTOT€He3a), B3aUMOJICHCTBHS T'€HOB, FeTEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTAHABJIMBATh B3aMMOCBS3U MEXKIy OpPraHOMJIAMHU KJIETKM M HUX (PYHKIHUIMH,
CTPOCHHEM KIJIETOK pa3HBIX TKaHEH M MX (QYHKIUSAMH, MEXKIY OpraHaMH U CHUCTEMaMH OpPraHoOB y
pacTeHUi, )KMBOTHBIX U Y€JIOBEKAa U UX (YHKIMSIMH, MEXKAY CUCTEMaMU OPraHOB U UX (PYHKUUAMU,
MEXy dTarlaMd OOMEHa BEIIECTB, dTallaMU KJICTOYHOTO IMKJIA M JKU3HEHHBIX LUKJIOB OPraHU3MOB,
sTanamMu SMOPHUOHAIBHOIO PAa3BUTHS, T€HOTUIIOM U (PeHOTHIOM, (EHOTUIIOM H (PaKTOpamMHu Cpeibl
o0uTaHus;

YMEHHE BBIABIATH OTJIMYUTENbHBIC MPHU3HAKK JKUBBIX CHUCTEM, B TOM YHCIE PACTCHHUH,
KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOIIME APTYMEHThI, OWOJIOTMYECKYI0 TEPMHHOJOTHIO U
CHUMBOJIMKY JIJIS TOKA3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIIL;

YMEHHE pelllaTh OMOJIOTMYECKHE 3a/la4M, BBISBISATH MPUYMHHO-CIIEICTBEHHBIE CBSA3H MEXKIY
UCCIIEYEeMBIMH OMOJIOTHYECKMMH TPOIECCaMU M SIBIICHHSMH, J€JIaTh BBIBOJBI W TPOTHO3BI Ha
OCHOBaHUU TOJTYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIIOJHATH JTAOOPAaTOPHBIE U MPAKTHYECKHE PadOThI, COOIIOIATh MPaBHiIa IPH padoTe
¢ y4eOHBIM 1 1a00PaTOPHBIM 000PYI0OBAHUEM;

YMEHHE BBIIBHTaTh THUIOTE3bl, IMPOBEPATh WX OKCICPUMEHTAIBHBIMA  CPEACTBAMH,
bopMynupys 1eib UCCIeI0BaHuUs, aHATM3UPOBATh MMOJIYYCHHBIE PE3YNIbTAThI U JIeNIaTh BBIBOIBI,

YMEHHE Yy4acTBOBAaTh B Y4E€OHO-HCCIIENOBATEIbCKOM paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MEAWIIMHE, TPOBOAMMON Ha 0a3e MIKOJbHBIX HAy4YHBIX OOIIECTB, M MYOJUYHO TMPEICTaBIATh
MOJTy9YEeHHBIE PE3YIIbTAaThl HA YICHUYECKUX KOH(DEPEHIHIX;

YMEHHUE OLICHUBATh ITHUECKUE aCIEKThl COBPEMEHHBIX MCCIeI0BaHUN B 001acTH OMOJIOTHU U
MeIUIUHBI (KJIOHUPOBaHHUE, UCKYCCTBEHHOE OIUIOOTBOPEHHUE, HANPABICHHOE W3MEHEHHE TeHOMa U
CO3/1aHUE TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBISATH OCO3HAHHBIM BBIOOp Oyaylied mpodecCHOHaIbHOU NEATENbHOCTH B
o0nacT OMOJIOTUHM, MEIUIMHBI, OMOTEXHOJOTHH, BETEPUHAPUHU, CEIBCKOTO XO3SICTBA, MUILEBOMN
NPOMBIIIJICHHOCTH, YTJIYOJIATh MO3HABATEIbHBI WHTEpPEC, HANPAaBICHHBI HAa OCO3HAHHBIA BBHIOOD
COOTBETCTBYIOLIEH Mpodeccun M MPOAOKEHHE OHOJIOTHYECKOro OOpa3oBaHUs B OpPraHMU3ALUAX
cpenHero npoheccuoHaIbHOTO U BBICIIETO 00pa30BaHuUs.

[IpenmerHble pe3ynbTaThl OCBOEHUS yueOHOro mpeamera «buonorus» B 11 kaacce NOTKHbBI
OTpakaTh:

c(OPMHPOBAHHOCTh 3HAHUI O MeCTe W POJM OMOJOTMM B CHCTEME €CTECTBEHHBIX HayK, B
(bOopMHpPOBaHNN COBPEMEHHOHN €CTECTBEHHO-HAYYHOIH KapTHHBI MHpPA, B MIO3HAHUH 3aKOHOB IPHPOIBI
U pEIIeHUH SKOJIOTUYECKUX MPOOJIEM UeIOBEUYECTBA, a TAK)KE B PEIICHUU BOIIPOCOB PALMOHAIBHOTO
NPUPOJIONIONB30BaHNsA, W B (POPMHUPOBAHUM IIEHHOCTHOTO OTHOIIEHHWS K TPHPOJIE, OOIIECTBY,
YeJIOBEKY, O BKJIAJIC POCCUICKUX U 3apyOeKHBIX YUEHBIX-OMOIOTOB B pa3BUTHE OMOJIOTHH;

YMEHHE BIIQJIETh CHUCTEMOH OHMOJOTMYECKMX 3HAHWH, KOTOpas BKIIOYAET ONpEICNCHHUs MU
MOHUMAaHHE CYITHOCTH OCHOBOIIOJIAraAlOLINX OMOJIOTHYECKUX TEPMHUHOB M MOHATUH (BH]I, SKOCHCTEMA,
ouocdepa), Omomornueckue Teopuu (dPBoJOoNMOHHAs Teopust Y. JlapBuHa, CHHTETHYECKash TEOPHUS
sBosronn), yueHnus (A. H. CeBeprioBa — o myTsiX U HampasJIeHUsX 3Bosonnu, B.M. Beprnaackoro — o
ouocdepe), 3akoHBl (reHeTHdyeckoro paBHoBecus Jkx. Xapau u B. BaitnOepra, 3apojbiimieBoro
cxoactea K. M. bopa), mpasuna (munumyma lO. JInOuxa, 5KOJOTHUECKOM NHpaMHIbl SHEPTHH),
runoTe3bl (runote3a «mupa PHK» V. I'mnbepra);



yYMEHHE BIAJETh OCHOBHBIMH METOJaMH HAYYHOTO IIO3HAHUS, MWCIHOJIb3YyeMbIMH B
OMOJIOTHYECKUX HCCIICOBAHUSAX JKUBBIX OOBEKTOB M HIKOCHCTEM (OMHCAaHUE, HU3MEpEHUe,
HaOIOJIeHNe, SKCHEPUMEHT), Croco0amMM BBISBICHHS W OLEHKH aHTPOIIOTCHHBIX W3MEHEHUH B
pUPOJIE;

YMEHHE BBIICNATH CYLICCTBEHHBIE NPU3HAKH: BHIOB, OHOTrE€OLIEHO30B, HKOCHUCTEM H
Oouocdeprl, CTAaOMIM3HMPYIOUIETO, ABIKYIIETO ¥  Pa3pbIBAIOLIETO  €CTECTBEHHOro  0TOOpa,
AJUTONATPUYECKOTO U CUMITATPUYECKOTO BUI000PA30BaHUS, BIMSHUS ABWKYIIUX CHJI SBOJIOIHMU Ha
reHo(OH]] TOMYJIALNU, TPHUCIOCOOJEHHOCTH OpPraHM3MOB K cpeae OOWTaHMsA, YepeJOBaHUS
HAaIpaBJICHUH SBOJIIOINHU, KPYTOBOPOTA BEIIECTB M TOTOKA YHEPTUH B AKOCUCTEMAX;

YMEHHUE YCTaHABJIMBATH B3aUMOCBS3U MEXIY MPOLIECCAMU BOJIIOIHH, JBUXKYIIMUMHU CHUIAMHU
aHTPONOreHe3a, KOMIIOHCHTAMH PA3JIMYHBIX YKOCHCTEM U NMPHCIOCOOICHUSAMI K HUIM OPTaHU3MOB;

YMEHHUE BBISBIISATH OTIMYUTENbHBIC MPU3HAKH KUBBIX CHCTEM, NPHUCIIOCOOIEHHOCTh BUAOB K
cpene oOWTaHUS, a0MOTHYECKUX M OHOTHYECKHX KOMIIOHCHTOB SKOCHCTEM, B3aUMOCBS3CH
OpPraHu3MOB B COOOIIECTBAX, AaHTPOIIOI'€HHBIX U3MEHEHHH B IKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIUE APTyMEHTHI, OMOJIOTHYECKYI0 TEPMHHOJIOTHIO H
CUMBOJIMKY [UIi JIOKa3aTeNbCTBA POJCTBA OPraHM3MOB PA3HBIX CHUCTEMATHYECKUX TPYIII,
B3aUMOCBSI3M OpPTraHM3MOB W CpeObl OOWTAaHWS, €IMHCTBA YEIOBEYECKUX pPAaC, HEOOXOIMMOCTH
COXpaHEHHsT MHOTrooOpas3usi BHUIOB M HSKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHHS MPHPOIBI H
YeJI0BEUECTRA;

YMEHHE pemiaTth OWOJIOTHYECKUE 3a/1a4M, BBIABISATH NMPUYNHHO-CICICTBEHHBIC CBSI3U MEXKIY
UCCIIEYyeMbIMH OMOJIOTHYECKUMH IPOIIECCAMU M SIBJICHHUSIMU, JeNaTh BBIBOJABI M IPOTHO3BI Ha
OCHOBAHHU TIOJYYEHHBIX PE3YIbTATOB;

YMEHHE BBINIOJIHATH JIAOOpATOPHBIC U MPAKTHYECKHE pabOThI, COOIOAATh MPaBMiIa Ipu padoTe
¢ y4eOHBIM U J1a00paTOpHBIM 000pYyI0OBaHUEM;

YMEHHE BBIIBHraTh THIIOTE3bl, MPOBEPSITh UX OKCIEPUMEHTAIBHBIMH  CPEICTBAMH,
bopMyupys 1eNb UCCIeI0BaHNs, aHATM3UPOBATh MOJTYYCHHBIE PE3YIbTATHI U I€TIaTh BEIBOIBI;

YMEHHE Yy4YacTBOBAaTh B Y4eOHO-MCCIEIOBATEIbCKOH pPaboTe MO OMOJOTWUH, SKOJIOTHH H
MeIUIMHe, TPOBOJMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOMIECTB, M IYOJIMYHO NPEIACTABIATH
MOJIy4YEeHHBIE PE3Yy/IbTaThl HA YUEHUUYECKUX KOH(DEpEeHIUIX;

YMEHHE OLIEHUBATh TUTIOTE3bI M TEOPUU O MPOUCXOKICHUH KU3HU, YEIOBEKA U YEITOBEYECKUX
pac, 0 IpUYMHAX, OCIEICTBHUIX U CIIOcO0ax MpeloTBpalleH s rI100albHbIX U3MEHEeHUH B Onocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBINM BBIOOp Oyaymied mpodecCHOHaIbHOU NEATENbHOCTH B
o0nact OMOJIOTHH, SKOJOTMM, MPUPOJOINONIB30BAHMS, MEIUIMHBI, OMOTEXHOJIOTHH, TCHUXOJIOTHH,
BETEpUHAPUH, CEIHCKOTO XO3SICTBA, NHINEBOW IMPOMBIIUIEHHOCTH, YIIyOJIATh IO3HABATEIHHBIN
UHTEpeC, HalpaBJICHHBIH Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOIIEH Mpodeccuu U MpOJOKEHUE
OMOJIOTHYECKOTO O00pa3oBaHMs B OPraHU3AlMAX CPEIHET0 MPO(ECCHOHATBFHOTO ¥ BBICIIETO
o0Opa3oBaHusl.



INPOBEPAEMBIE HA EI'D 11O BUOJIOI'MU TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSA
OCHOBHO# OBPA3OBATEJBHOM ITPOI'PAMMBI CPEJTHEI'O OBIIET'O OEPA3OBAHUSA

Konx npoBepsiemoro
TpeOOBaHUSI

IIpoBepsieMmble TpeOOBaHUS K MPeAMETHBIM pPe3yJbTaTaM 0CBOEHHUSI 0CHOBHOI1
00pa3oBaTe/IbHOI MPOrpaMMbl CpeiHero 001ero 00pa3oBaHusI

CdopMupoBaHHOCTH 3HAHUI O MECTE U POJIH OMOJIOTHH B CHCTEME €CTeCTBEHHBIX HaYK,
B (OPMHUPOBAHHUU COBPEMEHHOH €CTECTBEHHOHAYYHOH KapTHHBI MHpa, B MO3HAHUH
3aKOHOB  IPUPOABl U PELIEHUH  JKU3HEHHO  BaXKHBIX  COLMAJIBHO-3TUYECKHX,
SKOHOMHYECKUX, OJKOJIOTHUECKMX TIIPOOJeM YEJIOBEYeCTBAa, a TAaKKe B PEIICHUH
BOIIPOCOB PAMOHAIFHOTO TPHUPOIOIOIB30BAHMA, B (OPMHPOBAHHU IIEHHOCTHOTO
OTHOWICHHUS K MPHUPOJE, OOIIECTBY, YENOBEKY; O BKIIAJE POCCHICKHX U 3apyOesKHBIX
yuEHBIX — OMOJIOTOB B pa3BUTHE OHOJIOTHH

Bnamenme cuctemoif 3HaHWH 00 OCHOBHBIX METOJAaX HAYYHOTO IIO3HAHWS,
UCTIONB3YEMBIX B OMOJIOTMUYECKUX MCCIIEAOBAHUAX KHUBBIX 00BEKTOB M HIKOCUCTEM (OIH-
caHue, W3MEpeHHe, MpOoBeAeHUE HaOIIoAeHUI); crocoOaMu BBISBICHUS U OICHKH
AQHTPOIOTCHHBIX U3MEHEHHH B IPUPOJIE.

YMeHue BBIABUTATh THUIOTE3BI, NPOBEPATh HUX SKCHEPHUMEHTAIBHBIMU CpEACTBAMU,
(bopMyIupys LeNb UCCIICAOBAHNS, aHAIN3UPOBATh MOJTYICHHBIE PE3yIbTaThl M [IeNaTh
BBIBOJIBL.

BruBneHre  3aBHCHMOCTH  MEXKAY HCCICIyeMBIMH BEIHYMHAMH, OOBSCHEHHUE
MTONYYEHHBIX PE3YNIBTATOB M (POPMYIHPOBAHUE BHIBOAOB C HCIIONB30BAHUEM HAYIHBIX
MIOHSITUH, TEOPUI U 3aKOHOB

Ymenue BIIAJIETh CUCTEMO OHOJIOTrMYECKIX 3HAHUH, KOTOpast
BKJIFOYAET: OCHOBOIOJIATraroie OUOJIOTHYECKHEe TEPMUHBI W TIOHATUS (KU3Hb, KIIETKA,
TKaHb, OpTraH, OPraHu3M, BUJ, TIOMYJISIHS, SKOcUcTeMa, OMOLIeHO3, Orocdepa; MeTadou3Mm,
TOMEOCTa3, KJIETOYHBI MMMYHHUTET, OMOCHHTE3 Oellka, OMOMOIMMEpBI, JIUCKPETHOCTh, Ca-
MOPET YIS, CaMOBOCIIPOM3BEICHIIE, HACJICICTBEHHOCTb, W3MCHIMBOCTE,
SHEPrO3aBHCHMOCTD, POCT U Pa3BUTHE);

Ouonornueckue Teopuu: kietodnas teopus T. llIBanna, M. lllneiinena, P. Bupxoga;
KJIOHaJIbHO-ceNleKTUBHOrO uMMyHurteta Il Opnux, W.M. MeunukoBa, XpoMOCOMHas
Teopust HacneAacTBeHHocTn T. Moprana, 3akoH 3apojsimieBoro cxozactsa K. bapa,
OBOJIIOLIMOHHAA TCOpHUA 4. I[apBI/IHa, CUHTCTHYCCKas TCOpHda OBOJIIOLU, TEOpUA
anTporioreneza Y. Jlapeuna; Tteopuss Oworeomeno3a B.H. Cykauépa; yueHue
H.J. BaBuinioBa 0 LeHTpax MHOT000pasusi U MPOUCXOXKICHUS KYIbTYpPHBIX PacTCHHUH,
yuenue A.H. CeBepuoBa 0 myTdx M HampaBileHUsAX 3Boiouuu, yueHue B.U. Bep-
HaJICKoro — 0 Ouocdepe);

3aKOHBI (€AWHOOOpPa3usl ITOTOMKOB TIEPBOTO ITOKOJEHUS, PACIICIUICHHUS IPU3HAKOB,
HE3aBUCUMOTO HacjeloBaHHUs Mpu3HakoB I'. MeHens; CLEMJIeHHOT0 HacleOBaHUs
MPU3HAKOB W HApyHICHUA CHCIIJICHUSA TI'CHOB T. MopraHa; TOMOJIOTHYCCKUX PAOOB B
HacneacTBeHHOM n3MeHurnBocTd H.U. BaBuiosa; renetndyeckoro pasHoBecust J[x. Xap-
mu u B. BaitaOepra; 3aponsimeBoro cxoxactBa K. bapa; OuoreHermueckuii 3akoH
3. I'exkens, @. Mromiepa);

MIPUHLHUIIBL (YUCTOTHI TAMET, KOMIUIEMEHTAPHOCTH);

npaBmwia (MuauMyma 1O. JluOnxa, SKOJNOTHYECKOH NMHPaMUABI YHCeN, OHMOMACCH W
SHEPTrUH);

runote3sl  (koauepBatHOM A.U. Onapuna, mnepBuuHoro OymboHa JDk. XonzgeiiHa,
mukpochep C. Dokca, pndozuma T. Yek)

VYmenue peuatb IMOMCKOBBIC OHOJIOrHYECKHE 3a/la4v; BbIIBJIATL TPUYUHHO-
CJICACTBEHHBIC CBA3U MEXKIY UCCIICAYCMbIMU OHOJIOTMYECKUMU O6’beKTaMI/I, nponueccaMu u
SABJICHUAMU, ICJIaTh BHIBOABI M ITPOTrHO3bI HA OCHOBAHWH NOJTYYCHHBIX PE3YJIbTATOB,

COCTaBJIATh TCHOTUIIMYECKUE CXEMbl CKPCHIMBaHUA JJIA PA3HBIX TUIIOB HACJICAOBAHUA
TIPU3HAKOB Yy OPraHU3MOB, COCTABJISAITH CXCMbI IIEPEHOCA BEUICCTB U DOHEPI'H B SKOCUCTEMAX




Kox nposepsiemoro
TpeOOBaHUS

ITpoBepsieMble TPEOOBAHUS K MPEAMETHBIM Pe3yIbTaTaM O0CBOEHUsI OCHOBHOI
00pa3oBaTe/IbHOI MPOrpaMMBbI CPeIHEero 001Iero 00pa3oBaHusI

(Ueny muTaHVs, TUIIEBBIC CETH)

YMeHne ycTaHaBIMBATh B3aUMOCBS3U MEXAY CTPOCHHEM M (DYHKIMSMH: OpTaHOWIOB,
KJIETOK pa3HbIX TKaHEW, opraHaMy U CHUCTEMaMHU OpPraHOB y PacTE€HUH, KUBOTHBIX U
YeNoBeKa; MEXIy OJTamamMu oOOMeHa BEIIeCTB; JTamaMH KICTOYHOTO IMKIa U
KU3HEHHBIX ITUKJIOB OpPTaHU3MOB; 3TallaMHd AMOPHOHAIFHOTO DPAa3BUTHS;, T€HOTHUIIOM
U PEHOTUTIOM, (PCHOTUTIOM M (PaKTOpaMH CpeIbl OOUTAHHS, MPOIECCAMH SBOJIIOIIHY;
JIBWKYIIMMH CWJIaMH aHTPOIIOT€HEe3a; KOMIIOHEHTAaMH PasiIUYHBIX OKOCHCTEM U
MIPUCTIOCOOJIEHUSIMHU K HUM OpPTaHU3MOB

YMeHue BBIIENATh CYNICCTBEHHBIC IPU3HAKH:

CTPOCHUSI BUPYCOB,  KJIIETOK  MPOKApUOT W  JYKApPHUOT;  OJHOKICTOYHBIX H
MHOTOKJICTOYHBIX OPraHU3MOB, BHJIOB, OHOTCOIICHO30B, 3KOCHUCTEM H OHOC(hEpHI;
CTPOEHHsI OPTaHOB M CHCTEM OPIraHOB PACTEHHM, JKUBOTHBIX, YEIOBEKA; IPOIECCOB
KU3HEIESTEIIbHOCTH, TPOTEKAIOINX B OPraHM3MaxX PacTeHWH, KMBOTHBIX M YEIOBEKA,
OMOJIOTHYECKMX TIPOIIECCOB: OOMEHa BellecTB (MeTabonmM3M), HHQOPMAIHUHA |
MPEBPALICHUS SHEPTUH, OPOKEHUSI, aBTOTPOGHOTO U reTepOTPO(GHOro THUIIOB MHUTAHUS,
¢doTocMHTE3a M XCEMOCHHTE3a, MHTO3a, Meio03a, raMmeroreHesa, 3MOpHOrCHE3a,
MOCTIMOPHUOHANILHOTO ~ Pa3BUTHS, PAa3MHOXKCHHS, HWHIUBHUIYAILHOTO  Pa3BUTHUS
opranm3ma (OHTOTreHe3a), B3aUMOJICHCTBUS T'eHOB, IeTepPO3UCa; NCHCTBHI MCKYCCTBEH-
HOro 0TOOpa, CTAOMIM3HPYIOLIETO, IBMXKYIIETO M pPAa3PHIBAIONIETO E€CTECTBEHHOTO
or00Opa; AUIONATPUYECKOTO W  CHMIIATPHYECKOTO BHI00OPAa3OBaHUSA;  BIIHSHHS
JOBWKYIIMX CHJT SBOJIONKHU HA TeHO(MOH/I MMOMYJISAINHN; IIPUCIIOCOOTIEHHOCTH OPTaHM3MOB
K cpene OOMTaHWs, YepEAOBAHMS HAMpPaBICHUN 3BOIIOIMH; KPYrOBOPOTA BEIIECTB M
MMOTOKA DHEPTUH B IKOCHUCTEMAX

ChopMUpPOBAaHHOCTh YMEHHS BBLACIATH CYIICCTBEHHbIC MPH3HAKH BHPYCOB, KIETOK
MPOKAPHOT M DYKAPHOT; OIHOKIETOYHBIX W MHOTOKJIETOYHBIX OPTraHM3MOB, BHJIOB,
OrOreoneHo30B u 9KOCHCTEM;
0COOEHHOCTH TIPOIleCCOB OOMEHa BEIIECTB W TPEBpAICHUS DHEPTUHM B KICTKE,
(oToCHHTE3a, ITACTUYECKOT0 M HIHEPreTHYeCKOro oOMEeHa, XeMOCHHTEe3a, MHTO3a,
Meii03a, OIUIOOTBOPEHHUS, PA3BUTHSI M Pa3MHOKEHHS, WHAUBHIYAIBHOTO Pa3BHTHS
opraHm3Ma (OHTOreHe3a), OOphOBI 3a CYIIECTBOBaHHE, ECTECTBEHHOIO OTOOpA,
BHJI000pa30BaHUs, IMPUCIIOCOOJECHHOCTH OPraHU3MOB K cpele OOWTaHWS, BIHSHHUS
KOMITOHEHTOB JKOCHCTEM, AaHTPOIOTCHHBIX HW3MEHEHHH B 3KOCHCTEMax CBOCH
MECTHOCTH, KPYrOBOPOTa BEILECTB M NPEBPAIlICHUs SHEPriH B Orochepe

YmMenue HCIIONIb30BaTh COOTBETCTBYIOLIUE apryMEHTHI, OHMOJIOTUYECKYIO
TEPMHUHOJIOTUI0O W CHUMBOJIIUKY IS JIOKA3aTelIbCTBA POJICTBA OPTaHM3MOB Pa3HBIX
CUCTEMAaTHYECKUX TPYII;, B3aUMOCBSA3M OPTaHW3MOB U CpPEeIbl OOWTaHUS; €IWHCTBA
YEJIOBEYECKUX pac; HEOOXOIMMOCTH 3A0pPOBOTO 00pa3a KHM3HH, COXPAHEHUS
pa3sHooOpa3usi BHIOB W OJKOCHCTEM KaK YCJIOBHSI COCYIIECTBOBAHUS IPHPOABI U
YeJIOBEUeCTBa

YMeHHE KPUTHYCCKH OICHHBATh WH(POpMANHIO OHONOTHYECKOTO —COACPIKAHUS;
HHTEPIIPETUPOBATh JTHUCCKHE AaCICKTHl COBPEMEHHBIX HCCIICAOBAaHHNA B OHOJOTHH,
MEIWIIHE, OMOTEXHOJIOTHH; PAaCCMATPUBATH TIOOATBHBIC JKOJOTHUSCKHE IPOOIEMBI
COBPEMEHHOCTH, ()OPMHUPOBATH MO0 OTHOIICHUIO K HUM COOCTBEHHYIO MO3UITUIO




HNEPEYEHBb 2JIEMEHTOB COJAEPKAHUSA, IPOBEPSEMBIX HA EI'D 110 BUOJOI'NHA

Kog

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

buonorus xak HayKa. JKuBbIe cUCTEMBI B X N3Yy4YCHHC

11

CoBpemMeHHas Ouonorus - KOMIUIEKCHAs HayKa. Buonoruyeckue HayKH
U u3ydaemble UMHU poOnembl. DyHIaMeHTaTbHBIC, NMPUKJIATHBIE M TOHUCKOBBIE HAYYHBIC HCCIICIAOBAHUS B
Ouonoruu.

3HaueHue OWoJOTMH B (DOPMHUPOBAHUHM COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHBI Mupa. [Ipodeccun,
CBSI3aHHBIE ¢ Onosorueil. 3HaueHne OMOIOTHH B IPAKTHUCCKON IESTEIHHOCTH YEIOBEKA: MEIUIMHE, CEIbCKOM
XO0351IICTBE, MPOMBIIIJIEHHOCTH, OXpaHe MPHUPOJIBI

1.2

JKuBble CHCTEMBI Kak MpenMeT u3ydeHus Ouonoruu. CBOMCTBA JKUBBIX CUCTEM: IMHCTBO XUMHYECKOTO CO-
CTaBa, JUCKPETHOCTh U IEIOCTHOCTD, CIIOKHOCTD M YIMOPSIOYCHHOCTh CTPYKTYPHI, OTKPBITOCTh, CAMOOPTaHH-
3aIusi, CAaMOBOCIIPOU3BEICHUE, PA3IPAKUMOCTh, H3MEHIUBOCTh, POCT U Pa3BUTHE.

YpOBHH OpraHW3alUH JKUBBIX CHCTEM: MOJICKYJISAPHBIA, KJICTOYHBIH, TKAHEBbIA, OPraHU3MEHHBIH, TOMYJISIH-
OHHO-BHJIOBOM, SKOCHCTEMHBIH (OHOTeoneHOTHUeCKuH), OnocdepHbii. [Iporecchl, TPOUCXOIAIIHE B KUBBIX
cuctemax. OCHOBHbIE IPU3HAKH XKUBOTr0. JKH3Hb Kak opma CyIeCTBOBAaHHSI MATEPUH

1.3

Mertonst  Omomormueckodl — Hayku.  HaOmiomeHme, w3MepeHHe, OKCIIEPUMEHT, CHCTEMAaTH3aLlus,
MeTtaaHanu3. [lonsTre o 3aBUCHMOi 1 He3aBUCHMO nepeMmenHoN. [ImanupoBanue sxcnepumenTa. [loctanoBka
U TpoBepka THmoTes. HyneBas runore3a. [loHstne BBIOOPpKM © €€ JIOCTOBEpHOCTh. Paszbdpoc
B Ouojormueckux JaHHbIX. OIIGHKAa JOCTOBEPHOCTH TMOJyUYEHHBIX pe3yabTaToB. [IpUYMHBI HCKaKEHUS
pe3ynbTaToB SKcnepuMenTa. [IoHsATHE CTaTHCTUYECKOTO TECTa

Krnerka kak Omonoruyeckas CHcTeMa

2.1

Kretka — cTpykTypHO-QYHKIIMOHATIBHAS EAWHHUIA JKUBOTO. VcTOpHs OTKphITHS KieTKu. Paboter P. I'yka,
A. Jlesenryka. Kierounas teopust (T.IlIBamn, M. lllneiinen, P. BupxoB). OcHOBHBIC TOJIOXKEHHS CO-
BPEMEHHOM KJIETOYHOU TEOPHH.

MeToapl MOJICKYJIAPHOW M KJIETOYHOW OMOJOTHHM: MHKPOCKOMHsS, Xpomarorpadus, 37eKTpodopes, MeTona
MEUYEHBIX aTOMOB, JHpdepeHIatpHoe eHTpU(YTrHpOBaHHUE, KYIbTHBHPOBAHHE KIETOK

2.2

XUMHUECKUH COCTAaB KIETKU. Makpo-, MUKpPO- U YJIbTpaMHUKpPO3J1eMEHTHL. Bona u €€ posib Kak pacTBOpPUTEINS,
peareHTa, y4acTU€ B CTPYKTYPUPOBAHUHU KJIETKH, TEIIOpPeryiasnuyd. MuHepalbHblE BEIIECTBA KIETKH, UX
Ouosornueckas poib. Pojib KATHOHOB ¥ AaHHOHOB B KJIETKE.

Buonormueckne mommmepsl. benkn. AMUHOKHCIOTHBIH cocTaB OenkoB. CTPYKTYphl OCITKOBOH MOJEKYIIBL
[lepBuunas crTpykTypa Oenka, MeNTHAHAS CBA3b. BTopwdHas, TpeTHYHAs, YETBEPTHUYHAS CTPYKTYPEL.
Henaryparust. CoricTBa 6enkoB. Kitaccudukarus 6ekoB. bruonorndeckne QyHKIIMU OCIKOB.

YraeBoasl. MoHOCaXapuabl, AHCaXapyuabl, OMUTOcaxapuasl U monucaxapuasl. OOmuil mian cTpoeHus u ¢u-
3MKO-XMMHYECKUE CBOWCTBA YIIIEBOAOB. brosnornueckue pyHKIMM yrieBO0B.

Jlununer. TunpodunbHO-rHAPODHOOHEIE CBOICTBaA. Knaccuduxarnms
nunuaoB. Tpurnuuepupl, Gochomunuabl, BOCKH, CTepouabl. buonornueckue ¢yHkuuu aunugoB. Oomume
CBOICTBA OMOJIOTMYECKUX MEMOpPaH — TEKy4eCTh, CIOCOOHOCTh K CAMO3aMBIKaHHUIO, OTYIIPOHUIIAEMOCTb.
Hyxnennossie xucnotsl. JJHK u PHK. Crpoenune nykienHoBbix kuciior. Hykneoruasl. [IpuHuun xomrme-
mentapaoct. [IpaBmio Yapradda. Crpykrypa HHK — npBoitHas crnmpans. MecToHaxoxaeHue U OHO-
normaeckue Qyakmn JHK. Buast PHK. ®yakunu PHK B kireTke.

Crpoenne monekynsl AT®. Makposprudeckue cBsizu B Moiekyine AT®. buonormdeckue ¢ynkmmm ATO.
BoccranoBneHHbIe IEpeHOCUHNKH, UX QyHKIMHU B KiieTke. CexkBennpoBanue JJHK.

CrpykrypHast Omojorus: OHOXMMHUYCCKHE W OMO(HU3MUCCKHE HCCIICAOBAHUS COCTaBa M NPOCTPAHCTBEHHOU
CTPYKTYPHI OMOMOJIEKYII

2.3

THIBI KJIETOK: 3yKapHOTHYECKasi U mpokapuoTHdeckas. CTpyKTypHO-(QyHKIIMOHAIBHBIE 00pa30BaHUs KICTKH.
CrtpoeHue mpokapuoTHueckoi kieTku. Kierounas crenHka OakTtepmii m apxeil. OcoOeHHOCTH CTpOCHHS
reTepoTpoHOM U aBTOTPO(DHOH MPOKAPUOTHIECKUX KIETOK. MECTO U poJib MPOKAapUOT B OHOIICHO3aX.
Crpoenre W (QYHKIMOHMPOBAaHHE SYKapHOTHYECKOH KieTkH. [lmasmarmueckas memOpaHa (TurazMaieMma).
CrpykTypa mnazMarndeckoi MeMOpaHsl. TpaHCHOPT BEIIECTB uepe3 IU1a3MaTUYECKyI0 MeMOpaHy: aCCUBHBIN
(muddysus, obmeryénnas auddys3us), aKTHBHBINA (NEPBUYHBIA W BTOPUYHBI AKTHBHBIA TPAHCIIOPT).
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[Momynponutiaemocth MeMOpaHbl. PaboTa HaTpHii-KaMeBOro Hacoca. DHJONUTO3: MUHOIMUTO3, (ParommTos.
Ox3ommro3. Kinerounas crenka. CTpykTypa v (DYHKIHH KJICTOYHON CTCHKH PACTEHUI, TPHOOB.

Hutonnasma. Lluro3omns. Llurockener. JIsmkenne ruromnasmel. Opranouns! Kietku. OqHOMeMOpaHHbIe opra-
HOUIBI KJIETKH: dHaomuasmaruueckas cetb (JI1C), anmapar ['ombaxu, JTU30COMBI, UX CTPOCHUE W (HYHKIIUH.
B3aumocBsa3b 0mHOMEMOpaHHBIX OpraHouAoB KieTku. CTpoeHue TrpaHysipHOro petukyinyma. CHHTE3
pacTBOpuMBIX OenkoB. CHHTE3 KJIETOYHBIX MeMOpaH. [ nmajkuil (arpaHyisipHBIA) SHIOIIA3MATHUSCKUN peTH-
kynyMm. CekperopHas (yHKIws ammapara [onboku. TpaHCIOPT BEIIECTB B KIETKE. Bakyonn pacTUTEIbHBIX
Kietok. Knetounsrit cok. Typrop.

[TomyaBTOHOMHBIE OPTaHOWABI KJIETKHA: MUTOXOHAPHH, IDIACTHIBL.

CrpoeHue U GYHKIIUM MUTOXOHAPHN W IUIacTH. [lepBUYHBIC, BTOPUYHBIC W CIOXKHBIC ILIACTHIIBI OTOCHHTE-
3HPYIOIIUX DYKapUOT. XJIOPOILIACTHI, XPOMOILIACTHI, ICHKOTLIACTHI BBICIIUX PACTCHUI.

HememOpannbie opranounsl kieTku CTpoeHHE U (YHKIUM HEMEMOpPAHHBIX OPTraHOWIOB KIETKU. PHUOOCOMBI.
MuxkpodmiameHTsl. Mbleunble  KieTkn. Mukpotpyoouku. Kietounsrit nentp. CTpoeHHE U IBIKCHHUE
XKTYTHKOB U pecHHYEeK. MUKpOTPyOOUKH IUTOIDIa3MBL. L[eHTproms.

SAnpo. O6onouka sapa, XPOMAaTHH, KapHOILIa3Ma, SAPBIIIKH, UX CTPOCHUE M (PYHKIHHU. SIHepHBI OeTKOBHIH
MaTpukc. IIpocTpaHCTBEHHOE PacHONIOKEHIE XPOMOCOM B HHTep(a3HOM siape. benku xpoMaTrHa — THCTOHBL.
Knerounsie Bkmtouenus. CpaBHHUTENbHAS XapaKTEPUCTHKA KIIETOK JSYKapHOT (pacTUTENHHOW, XUBOTHOM,
IpuOHOM)

2.4

AccnMuAis W JUCCHMWISINNS — JBE CTOPOHBI MeTabonm3Ma. THIEI oOMEHa BEINECTB: aBTOTPOQHBII
U reTepoTpodHBIA. YdacTHe KUCIOpoJa B OOMEHHBIX IIpolieccax. DHEpPreTHdyecKkoe oOecledyeHHe KIIETKHU:
npespaiieHue AT® B 0OMeHHBIX nporeccax. PepMEHTATUBHBINA XapakTep peakuii KIETOYHOro MeTaboIn3Ma.
@DepMeHTBI, UX CTpOEHHE, CBOMCTBa M MexaHm3M neiictBus. KodepmenTsl. OTnuuus (GepMEeHTOB OT He-
OPTaHMUYECKUX KaTalu3aTOPOB. BelKu-akTUBATOpPHI U OENKU-MHIHMOUTOPHL. 3aBUCHUMOCTh CKOPOCTH (hepMeH-
TaTUBHBIX PEAKIMH OT Pa3IMIHBIX ()aKTOPOB.

[lepBuuHBIA CHHTE3 OPraHWYECKHMX BeNiecTB B KieTke. PorocuHTe3. Poiib XstopomiacToB B mpomecce GoTo-
cunte3a. CBetoBasg M TemHOBas (aswl. [IpomykTuBHOCTE (hoTOCHHTE3a. BimsHme pasnuuHbIX (akTopoB Ha
CKOpOCTh (hoTocuHTE3a. 3HaUCHUE (POTOCHHTE3A.

XemocuHTe3. PasHooOpa3ue opraHu3MOB-XEMOCHHTETHKOB: HUTPUPHULIUPYIONIHE OaKTepHH, KeIe300aKTepu,
cepobakTepun, BOJIOPOIHbIC OakTepry. 3HaYeHNE XEMOCHHTE3a.

AmnaspoOHbIe oprann3Mel. Busl 6poxenns. [IpoxyKkTel OpokeHHs M X UCIIOIB30BaHUE YETIOBEKOM. AHA’PO0-
HBIE MUKPOOPTaHU3MBbI KaK 00BEKTHI OMOTEXHOJIOTHU U BO30YIUTENN OOIE3HEH.

AdpoOHBIE OpraHm3Mbl. OJTambl JHepreTmdeckoro obmena. [logroroBmrenbHeld dTan. [nmkomms —
OECKHCIIOPOHOE pacIeIIeHUE TITIOKO3HI.

Bbronornueckoe OkucieHWe, WM KIETOYHOE IbIXaHWe. Poib MUTOXOHIpHWII B mporeccax OHOJIOTHYEecKOro
okncnenns. Luxummaeckne peaknmn. OkucianuTensHoe (ocdopmnpoBanne. [IpenMymiecTtsa a3poOHOTO MyTH
oOMeHa BelecTB nepes] aHadpoOHbIM. D (HEKTUBHOCTh YIHEPTETHIECKOTO OOMEHa

2.5

Peakuuu matpuuHoro cunresa. [IpuHIMI KOMIUIEMEHTAPHOCTH B PEAKLMAX MaTPUYHOIO cCuHTe3a. Peanusanus
HacJieIcTBeHHOU mH(opMaluu. [ eHeTHUecknuid Ko, ero cBoiictea. TpaHckpumiys — MaTpu4HbIi cuHTe3 PHK.
[IpyHLIHKITBI TPAHCKPUIILIMU: KOMIUIEMEHTApHOCTh, aHTUTIAPAJIIEIbHOCTD, AaCUMMETPUYHOCTh. TpaHCcsaus 1 eé
sranbl. Yuactue TpaHcnoptHbix PHK B Omocnurese Oenka. YcmoBust OmocuHTe3a Oenka. Kommpoanme
aMHMHOKHCIOT. Poib pubocom B OrocuHTe3e OemKa.

OpraHuzamys TeéHOMa y IMPOKapHoT M SYKapHOT. Peryssiuus akTHBHOCTH T'€HOB y IpoKapuoT. ['mmoresa
ornepona (P. XKaxob, XK. Mano). Perynsanus oOMEHHBIX POLIECCOB B KieTKe. KiteTounslit romeocTas.

Bupycsl — HekeTouHble (OPMBI )KU3HU U OOMUTaTHBIC Hapa3suThl. CTpPOEHUE MPOCTHIX U CIOXKHBIX BHPYCOB,
peTpoBupycoB, 6akTepuodaros.

BupycHbie 3a0oneBanus 4enoBeka, XUBOTHEIX, pacteHmid. CITM/], COVID-19, counansHble © MEIUIIMHCKUE
MPOOJIEMBI

2.6

Krnetounslit 1k, ero nepuossl u perymsnusi. MaTepdaza u Mmuto3. OcoOEHHOCTH TPOIIECCOB, TPOTEKAOIIINX
B uHTepdase. [loaroropka kineTku K AeneHuio. IIpecMHTETHYECKUH (TOCTMUTOTHYCCKHH), CHHTETHIECKUH 1
MMOCTCUHTETUYECKUIA (TIPEMUTOTHYECKUH ) TepHoabl HHTepda3bl.

Matpuunsblii cunte3 JJHK — peruukauus. punnuns! pernkanuu JJHK: koMiieMeHTapHOCTb, MOTYKOHCEP-
BaTHBHBIA CHUHTE3, aHTUMapamieabHocTh. Mexanm3m permkanun  JIHK.  Xpomocombl.  CtpoeHue
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xpomocoM. TemoMepsl U Tenomepasa. XpOMOCOMHBIH HAOOP KJICTKH — KAPHOTHIL. JIUTITOUAHBIA U TarIOW IHbIH
Ha00pBI XpoMocoM. ['oMooruuHbIe XpOMOCOMBI. [10J710BbIE XPOMOCOMBEI.

Henenne xiaetkn — muto3. CTaauu MUTO3a U MPOUCXONAIINE B HUX Tpouecchl. Tumbl Muto3a. Kaprnokunes
Y IUTOKWHE3. buomornueckoe 3HaueHne MuTo3a. Perymsmmss MUTOTHYECKOTO IHKIA KieTkd. [Iporpam-
MHUpyeMasi KIIETOYHas THOENb — aronTo3.

OyHKIMOHATIbHASI TEHOMHUKA

Opranusm Kak Onosiornveckas cucreMa

3.1

OIHOKJIETOYHBIE, KOJIOHUAIbHbIE, MHOTOKJIETOYHBIE OPraHU3Mbl 1 MHOTOTKAHEBbIE OPraHU3MBI.

@DopMBbl pa3MHOXKEHHsI OpraHU3MOB: Oecrojioe (BKJIIOYas BEreTaTMBHOE) W MOJ0Boe. Buabl Oecrojoro pas-
MHOCHUS: IOYKOBAHUE, CIIOPYJISINNS, (PparMeHTaIus, KITIOHUPOBAHHUE.

[TonoBoe pazmuokeHue. IlonoBele kieTkH, WM rameTsl. Meio3. Ctaguu meiiosa. I[loBenenne xpomocoMm B
meioze. Kpoccunrosep. bruonornueckuii cMbIc Meiio3a W MOIOBOTO Tpoiiecca. Melo3 B ero Mecto B KH3-
HEHHOM LIMKJIE OPI'aHU3MOB.

[Ipem3aponsimeBoe pa3Buthe. ['ameroreHe3 y >KMBOTHBIX. [lonmoBbie skeme3pl. OOpa3oBaHHE W Pa3BHUTHE
monoBeIX Kietok. Crnepmarorene3 u oorene3. CTpoeHue TONOBBIX KIETOK. OIUIOAOTBOpEeHHE |
SMOpPHOHAIBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OIIOAOTBOPEHHS: HApY)KHOE, BHyTpeHHee. [lapTeHoreHes.
NnpuBuayansHOEe pa3BUTHE OpraHu3MoB (oHTOreHes). CTaguu >MOpHOreHe3a KHBOTHBIX (HA TpUMeEpe JIATyI-
kn). Jpobnenue. Tumbl apobneHus. OCOOEHHOCTH APOOJCHHS MIIEKOMUTAIOMIUX. 3apOJBIIIEeBbIE JIMCTKH
(racTpymsuusi). 3akiazka OpraHOB W TKaHEW M3 3apoAbIIIEBBIX JIMCTKOB. B3anMHOe BIUsSHME dYacTei
Pa3BHBAIOIIETOCS 3apObIIIa (AMOpHOHATBHAS HHIYKIHS). 3aKiIaqKa IUIaHa CTPOCHHUS KHBOTHOTO KaK Pe3ysbTar
HepapXuUuecKuX B3aUMOICHUCTBUII TeHOB. BimsgHne Ha 5SMOpPHOHAIBHOE pPAa3BHTHE PAa3UYHBIX (HaKTOPOB
OKPYXAaIOILEH CpeIbl.

Poct u pa3ButHe )UBOTHBIX. [locTaMOproHaNbHBIN iepuo. [Ipsmoe u HenpsiMoe pa3BuTHE. PazBuTue ¢ MeTa-
Mop(}o30M y 6eCrO3BOHOUHBIX U MO3BOHOYHBIX )KUBOTHBIX. BHoJornueckoe 3HaueHUE MPsIMOTO U HETIPSMOTO
pa3BUTHS, X pacIpOCTpaHeHHe B pupoe. TUIlbl pocTa )KMBOTHBIX. DaKTOPBI PETYISAIUN POCTa KUBOTHBIX U
YCJIOBCKaA. CTa[[I/II/I HOCTSMGpI/IOHaHLHOFO Ppa3BUTUA y )KUBOTHBIX U YCJIOBCKA. Hepnomﬂ OHTOI'€HE3a 4YCJIOBCKA.
PasmHOXeHHEe M pa3BuTHE pacTeHui. ['ametodur u cnopodpur. Meio3 B >KH3HEHHOM IIMKJIE DPACTECHUIL.
O0pazoBanue crop B mporecce Meiosa. ['amerorenes y pacrenuit. OImIogoTBOpEeHNE U Pa3BUTHE PaCTUTEIb-
HBIX OpraHm3MOB. /[BOWHOE OILIOAOTBOpEHWE Y IBETKOBBIX pacTteHuil. OOpa3oBaHHE W Pa3BUTHE CEMEHH.
MexaHu3Mbl peryJsiiuy OHTOT€He3a Y PACTEHUH U )KHBOTHBIX

3.2

HcTopust CTaHOBIEHHS M PA3BUTUSI TEHETUKU KaK HayKu. OCHOBHBbIE I'€HETHYECKUE IOHSTUS U CHUMBOJIBIL.
I'omMonoruuHele XpOMOCOMBI, aJUIENbHbIE TEHbI, AbTEPHATHBHbIC MPU3HAKU, JOMHHAHTHBIA M PELiCCCUBHBIN
MPU3HAK, TOMO3MIOTa, TETEPO3UTr0Ta, UUCTAsl JIMHUS, TMOpUABI, TeHOTHMN, (eHoTun. OCHOBHBIE METOJBI
TCHETHKH: THOPUIOIOTHYECKUH, TUTOJIOTHUECKHUH, MOJICKYIISIPHO-TeHETHUECKHH

3.3

MownorubpunHoe ckpenuanue. IlepBbrif 3akoH MeHIens: — 3aK0H eAnHO00pasusi T’MOPUA0B NEPBOrO MIOKO-
nenus. IlpaBuino nomuHupoBanus. BTopoil 3akoH MeHaens — 3aKOH paculeruieHusl Mpu3HakoB. L{uronoru-
YEeCKHEe OCHOBBI MOHOTHOPUIHOTO CKPEUIMBaHM. | UI0Te3a YUCTOTHI rameT.

AHanusupyoulee ckpemrBanue. [IpoMexxyTouHblil Xapakrep HacieloBaHMA. PaciueruieHue NpU3HaKoB IIpU
HETIOJIHOM JIOMUHHPOBAaHHH.

HdurubpunHoe ckpemuBaHue. TpeTuid 3akoH MeHIens — 3aKOH HE3aBUCHMOTO HACIICJOBAHUS IPH3HAKOB.
HuTomoruueckrie OCHOBBI JUTHOPUIHOTO CKPEIIUBAHHS.

CueruieHHoe HacnenoBaHue npusHakoB. Pa6oter T. Moprana. CrieriieHHOE HacjleJOBaHWEe T€HOB, HapyIICHHE
CHEIUICHHS MKy TeHaMH. XpPOMOCOMHAs TEOpHs HacIeACTBEHHOCTH.

I'enetuka ToJ1a. XpOMOCOMHBIH MEXaHU3M OIIpEICIICHUS ToJIa. AyTocoMBl
U TI0JIOBblE XPOMOCOMBI. I'OMOraMeTHbIi M rereporamMeTHbIi moi. I'eHeTHueckass CTPYKTypa IIOJIOBBIX
xpoMocoM. HacrnenoBanue Npu3HAKOB, CHEIJIEHHBIX C ITOJIOM.

I'enotnm kak nenoctHas cucreMma. llneloTponus — MHOKECTBEHHOE JEHCTBUE TeHA. MHOKECTBEHHBIN ae-
nu3M. BzaumopeiicTBue HeayuienbHbIX reHoB. KomruieMenTapHocTh. Dnucta3. [lonumepus

3.4

BzanMozeiicTBre reHOTHIIA B CpefIbl IpH (POPMHUPOBaHKH (GeHOTHITa. M3MeHInBOCTE pru3HaKoB. KadecTBeHHBIC 1
KOJIMYECTBEHHbIE NIPU3HAKHU. BUIbI N3MEHUMBOCTH: HEHACIIEICTBEHHAS U HACTIEJICTBEHHASL.

MoaupukanoHHas U3MEHYMBOCTh. Poib cpenpl B JOpMUPOBAHUN MOIU(PUKAIIMOHHON M3MeH4YnBocTH. Hopma
peakiy npu3Haka. BapuanmonHsld psin 1 BapuanmonHas kpusas (B. Moranncen). CoiicTBa MoqupUKaIimOHHOM
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HM3MEHYHMBOCTH.

l'eHOTHIIMYUCCKAst M3MEHUMBOCT. (CBOHCTBA TIEHOTUIIMYECKOH H3MCHUMBOCTH. BHIOBI TC¢HOTHIIHYCCKOM
W3MEHYMBOCTH: KOMOMHATHUBHAS, MyTAlMOHHASL.

KomOnHaTBHasT M3MEHYMBOCTb. Mel03 M TMOJOBOIM MPOLECC — OCHOBa KOMOMHATUBHOM HM3MEHUYMBOCTH. Pob
KOMOMHATUBHOM N3MEHUYMBOCTH B CO3/IaHUH T€HETUYECKOT0 pa3HOOOpa3us B Mpeesiax 0JJHOTO BUIA.
MyrtaroHHasi I3MEHYMBOCTh. BBl MyTaluii: TeHHbIE, XpPOMOCOMHEIE, TeHOMHbIe. CITOHTaHHBIE W WHAYIUPO-
BaHHBIE MyTalWd. SlnepHble W UUTOIUIa3MaTHueckiue Myrarmi. CoMaTHYecKre W IOJIoBble MyTamuu. [IpudauHbl
BO3HUKHOBEHMSI MyTarii. MyTareHsl U UX BIMSHHE HA OPraHU3MBL. 3aKOHOMEPHOCTH MYTAIMOHHOTO TPOILIECcCa.
3aKk0oH TOMOJIOTHYECKHUX PSAZOB B HacieAcTBeHHOM n3MeHunBoctr (H.M. BaBunos). BHesnepHas n3aMeHYNBOCTD
W HACJIeJICTBEHHOCTD

3.5

KapuoTun uenoseka. MexmyHapoHas mporpaMMa McciaeJOBaHUs FeHOMa 4eaoBeka. MeToIbl n3y4eHus reHe-
TUKU 4YeJOBEKAa: TIE€HEAJOrn4yecKui, ONM3HEIOBBIN, IMTONE€HETUUECKUH, MOMYJISUOHHO-CTAaTUCTUYECKUH,
MOJICKYNApHO-TeHeTHUeckuid. COBpEMEHHOE OIpeesieHNe TIeHOTHUIA: IOJHOT€HOMHOE CEKBEHHUPOBAHUE,
TeHOTUIIMPOBaHKE, B TOM duciie ¢ nomouisto I11IP-ananusa. HacinencTeenHsle 3a00neBaHus yenoBeka. I'eHHbIe
U XpOMOCOMHBIE 0O0JIE3HM uelloBeKa. bonesHn ¢ HacleICTBEHHON INpPeApaclONoKEHHOCTbIO. 3HaYEHHE MeIH-
IIMHCKOW TeHETHKH B IPEIOTBPAICHIN 1 JIEYEHNH TeHeTHUEeCKUX 3a001eBaHni JyeraoBeka. CTBOIOBBIE KIETKH

3.6

JloMecTrKanyst U celeKnus. 3apoKIeHHe CceJeKnnu u gomectukarun. Ydenne H.M. BaBumoBa o meHTpax mpo-
UCXOXKICHHUS W MHOT000Opasms KyJIbTYPHBIX pacTeHHil. Ponb cenekimy B CO3TaHHH COPTOB PACTCHHH W IIOPOX
#&UBOTHBIX. CopT, mnopozxa, MMTaMM. 3aKOH TIOMOJIOTMYECKHMX PsIOB B HAcJleICTBEHHOW HW3MEHUYHMBOCTH
H.. BaBuiioBa, ero 3Ha4eHHE ISl CEJICKIIMOHHOMN PadoTHI.

MeTtozpl ceneKIIMOHHON paboThl. MIcKycCTBEHHBIH OTOOP: MAcCOBBIM M MHAWBUAYaNbHBIA. DTanbl KOMOWHA-
LIMOHHOM cenekiuu. VcnpiTanue npou3BoauTeNeil o motoMcTBy. OTOOp MO T€HOTUIY C MOMOIIBIO OLIEHKU
(eHoTHIIa TOTOMCTBA U OTOOP 1O FeHOTUILY ¢ oMolIbio aHanu3a JHK.

HckyccTBeHHBIN MyTareHes Kak METo/] CeJIeKIIMOHHON paboThl. PainanMoHHbI 1 XMMUYECKHA MyTareHe3 Kak
HCTOYHUK MYTAIlM{ Y KyITbTypHBIX (OPM OpraHM3MOB. Vcrionp30BaHIe TEHOMHOTO PEIAKTHPOBAHHUS M METO-
noB pekoMOrHAaHTHEIX JIHK 17151 moirydeHnst HiCXOAHOTO MaTeprana JUis CeNeKIIHH.

[omydenre mommruronaoB. BHyTprBIIOBas ruOpumm3anis. bian3KoponcTBEeHHOE CKpEIIMBAHUE, VI WHOPHIIHHT.
HeponcteeHHoe ckpellMBaHvie, WM ayTOpHAMHT. [erepo3wic W ero NpuuMHBL Vcmons3oBaHHe rereposuica B
ceneximu. OtnanénHas rubpummzanys. [Ipeogonenne 6ecruious MEeKBHIOBBIX THOPHIOB. JIOCTIKEHHUS CeNeKIIN
pacTEHHUI1 ¥ )KUBOTHBIX

3.7

O6’I)CKTLI, HCTIOJIb3YEMBIC B 6I/IOT6XHOJIOFI/II/I, — KJIICTOYHBIC W TKAHCBLIC KYJIbTYPbl, MUKPOOPraHU3MBbI, HUX
XapaKTCPUCTHKA. Tpa,Z[I/IHI/IOHHaﬂ OMOTEXHOJIOTHSI: XH€6OHG‘I€HI/IC, TMOJIYYCHUE KHCJIOMOJIOYHBIX IIPOAYKTOB,
BUHOZIeTIHEe. Mukpobuonornueckuii cuates. OO0BEKTHl MUKPOOHOIOTHYeCKUX TeXHOoJIoTui. [Tpon3BoacTBO Oenka,
aAMHUHOKHCIIOT U BUTaMHUHOB. ICKyCCTBEHHOE OIJIOAOTBOpPEHUE. PEKOHCTPYKIMS SHLEKIETOK U KIOHHUPOBaHHUE
YKUBOTHBIX. MeTO/1 TpaHCIUIAaHTALUH SIAEP KIIETOK.

XpoMocoMHasE ¥ TeHHas WHKeHepus. VICKyCCTBEHHBIN CHHTE3 TeHa W KOHCTPYHPOBAHHWE PEKOMOWHAHTHBIX
JHK. JlocTHeHHS W TIEPCIEKTUBBI XPOMOCOMHOM M T€HHOH HWHXKEHEPUU. MeIWIMHCKAE OHOTEXHOJIOTHH.
Hcnonb3oBaHNE CTBOJIOBBIX KIETOK

Cucrema u MHOFOO6pa3I/Ie OpPraHu4€CKOTro MHUpa

4.1

buonoruueckoe pazHooOpaszue opranu3MoB. COBpeMeHHasl CUCTEMa OpraHudeckoro mMupa. IIpuHnuns knac-
cuukanuy oprann3mMoB. OCHOBHBIE CHCTEMAaTHUECKHE IPYIITEI OPTaHU3MOB.

Oco0eHHOCTH CTPOCHUS W YKU3HEJCATEIbHOCTH OJHOKJICTOYHBIX OpraHu3MoB. baktepum, apxen, omHOKIIe-
TOYHBIE TPHOBI, OIHOKJIETOYHBIE BOJOPOCIH, APYrHe NpoTUCTHL. KojoHWambHBIE OpraHu3Mbl. [IBrkeHHe
OJTHOKJICTOYHBIX OPTaHU3MOB: aMEOOHIHOE, KTYTHKOBOE, PECHUYHOE. 3aIMTa ¥ OAHOKIECTOYHBIX OpTaHU3MOB.
Pa3pa>kxuMoCTh Y OJJHOKJIETOYHBIX OPraHu3MOB. TaKkCUChI

4.2

MHorokneTouHble pacTeHus. B3auMocBs3b 4acTeid MHOTOKJIETOYHOT'O OpraHu3Ma. TKaHW, OpraHbl U CUCTEMBI
OpraHOB MHOTOKJIETOYHOTO opranusma. Opranusm Kak equHoe 1ienoe. Tkanu pacteHuil. TUIBI pacTUTENbHBIX
TKaHeW: oOpa3zoBaTeNbHAsl, MOKPOBHASA, MPOBOJAAIIAS, OCHOBHAs, MexaHwueckas. OCOOCHHOCTH CTpPOCHUS,
(YHKITHIA 1 pacIIOIOKCHHUS TKaHEH B OpraHax pacTeHHH

4.3

BeretatuBHble U renepaTuBHbIe Opranbl pacteHuil. yHKIMKM OpraHoB U cucteM opraHoB. Kapkac pacTeHHid.
JIBm>KeHHe MHOTOKJIETOYHBIX PAaCTeHMH: TPOMM3Mbl M HAcTuW. [lorjoiieHue BOABI, YIVIEKUCIOrO rasa u
MUHEpaJbHBIX BellecTB pacTeHusimMu. [Ipixanwe pactenwit. [uddy3us ra3oB dyepe3 MOBEPXHOCTh KIICTKH.
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Tpancnoptabie cuctembl pacTeHui. Bwimenenne y pacrteHunid. 3ammTa y MHOTOKIETOYHBIX PACTCHHM.
Kytukyna. CpencTsa HacCUBHOM U XUMHUECKOI! 3a1uThl. DUTOHLUABI.

PaznpaxuMoCTh U perynsuus y OpraHu3MoB. Pa3apakuMocTh U peryssiius Yy MHOTOKJIETOUHBIX PaCTEHUIL.
PocToBble BEIECTBA U UX 3HAUCHUE

45

MHorokIeToYHbIe )KUBOTHBIE. B3aMOCBS3b YacTelf MHOTOKJIETOYHOTO OpraHu3ma. TKaHu, OpraHbl U CUCTEMBI
OpPraHOB MHOTOKJIETOYHOrO opraHu3ma. OpraHu3Mm Kak enuHoe menoe. ['omeocta3d. TkaHU KUBOTHBIX W
yenoBeKa. THIbI KUBOTHBIX TKaHEH: 3MHUTeNHaIbHAs, COeNUHUTENbHAs, MbllIeyHas, HepBHas. OcoOeHHOCTH
CTpoeHws, GYHKIHHA 1 PacroiIoKeHHs TKaHEeH B OpraHax >KHBOTHBIX U YCJIOBEKa

4.6

OpraHsl 1 CHUCTEMBI OPTaHOB JXKUBOTHBIX. DYHKINU OpraHoB M cucTeM opraHoB. Omopa Tea OpraHu3MOB.
CkeneTsl OJHOKJIETOYHBIX WU MHOTOKJIETOYHBIX >KMBOTHBIX. HapyxHblii u BHyTpeHHU# ckener. CTpoeHune u
TUIIBI COCTMHEHUS KOCTEH.

JBIKeHre MHOTOKJIETOYHBIX KUBOTHBIX. [luTanue >kuBOTHEIX. [InTaHe MO3BOHOYHBIX KUBOTHBIX. [lpIXxaHme
#uBOTHBIX. KoskHOe npixanue. JKaGepHoe 1 JIEroYHOe IbIXaHHe.

JpixaHue TO03BOHOYHBIX JKHUBOTHBIX. OBOJIIOIIMOHHOE YCIOXHEHHE CTPOCHHS JIETKUX TO3BOHOYHBIX
KUBOTHBIX. [IpIxaTenbpHas cucTeMa 4YejoBeka. MexaHW3M BEHTWISILMHU JIETKUX y NTHI U MIJIEKOMUTAIOIIUX.
Tpancnopt BEIICCTB
y Opranm3MoB. TpaHCIIOPT BEIIECTB y KUBOTHBIX. KpoBeHOCHAst cucteMa u e€ opranbl. KpoBeHOCHas cuctemMa
MMO3BOHOYHBIX JKUBOTHBIX. Kpyrn KpoBooOpamieHus. DBONIOMUOHHBIE YCIOKHEHUS CTPOCHUS KPOBCHOCHOM
CHCTEMBI TIO3BOHOYHBIX JKHBOTHEIX. BhimeneHne y opraHu3moB. Brinenenue y kuBoTHBIX. COKpaTHTEIBHEIC
Bakyonrd. Opransl BoieneHHs. CBS3p MOJOCTH Tela € KPOBEHOCHOW W BBIACIHUTENFHOH CHCTEMaMH.
BoieneHre y TO3BOHOYHBIX JKMBOTHBIX. 3alllUTa Yy MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI U UX
MIPOU3BOJIHEIE.

PaznmpaxxumMocTs M perynsiuus y OpraHu3MoB. Pa3paKUMOCTh Y OJHOKIETOYHBIX OpPraHM3MOB. TaKCHCHI.
PaznpaxxuMocTh 1 perymsius y MHOTOKJIETOUHBIX pacTeHUi. POCTOBEIE BelllecTBa U MX 3HAUCHHE.

HepBHas cuctemMa U peduekTopHAs Peryisius Yy MHOTOKIETOYHBIX JKHBOTHBIX. HepBHas cuctema u eé
OTAETHI. DBOIIOIOHHOE YCIOKHEHHE CTPOSHHSI HEPBHOHM CHCTEMBI Y )KUBOTHBIX.

PaspaboTka anroputMoB u mporpamMMm s 3(G(EKTUBHOW (YHKIIMOHATHLHOW aHHOTAIMH T'CHOMOB,
TPAHCKPHUITOMOB, IPOTEOMOB, META00JIOMOB MUKPOOPTaHU3MOB, PACTCHHUH, JKUBOTHBIX U UCIIOBEKA

OpraHusm 4YenoBeKa 1 €ro 30pOBbe
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OpFaHLI U CHUCTEMblI OpPraHoOB YCJIOBCKA. OT}Z[GJ'II:I T'OJIOBHOI'O MO3ra INIO3BOHOYHBIX >XHWBOTHBIX. Pe(bneKc u
pednexTopHas mgyra. besycnoBHbIe U ycIOBHBIE pediieKchl. ['yMopanbHast peryisiis 1 SHIOKPUHHAS CHCTEMA
JKUBOTHBIX M yesioBeka. JKenes3bl S3HIOKPUHHONW CUCTEMBI U UX TOPMOHBL JleficTBue ropMoHoB. B3anmocBs3b
HEPBHOH W SHIOKPHHHOW cUCTeM. [ 'mnoraramo-rumnodusapHas cucrema. Pednekc m pediekTopHas ayra.
BesycnoBHBIE 1 yCIOBHBIE pedIIeKCh

52

3amuTa opranu3Ma ot OosiesHed. IMMyHHas cucrema denoBeka. KieTouHbI U ryMopaibHBII UMMYHUTET.
BpoxnéHnsblii, mproOpeTéHHBIN criennpuueckuii UMMYHHUTET. TeopHst KIIOHAIbHO-CEJIEKTUBHOTO UMMYHHUTETA
(IL.Opmux, @®.M.bepuer, C.ToneraBa). BocmamutenbHble OTBETHI OpPraHW3MOB. Poiib  BpOXIEHHOTO
UMMYHHUTETA B PA3BUTHN CHUCTEMHBIX 3a00JIeBaHUN

53

KposenocHast cuctema u e€ opranbl. Cepjile, KpOBEHOCHBIC COCYIbI W KpoBb. Kpyrm kpoBooOpareHwUs.
Pabora cepama u e€ perymnsmms

54

Hpixanwe denoBeka. Jluddy3us ra3oB dyepe3 MOBEPXHOCTh KIETKH. JlpIxaTenbHas cHUCTeMa YeJIOBEKa.
JpIxaTenpHas MoBepXHOCTh. Perymsinus neixanus. [Iprxateabable 00bEMBI

5.5

HmueBapMTeanas{ CUCTEMA YCJIIOBCKA. OT}ICJ’[BI MUIIEBAPUTECIIBHOI'O TpPAaKTa. HI/IH_[eBapI/ITeJ'[BHBIe KCIIC3BbI.
BHyTpI/IHOHOCTHOe W BHYTPUKJICTOYHOC NUICBAPCHUC

5.6

HOKpOBBI n UX NPOU3BOJHBIC. Opl"aHBI BeiieneHus. Ilouku. CTpOGHI/Ie u (1)YHKL[I/IOHI/IpOBaHI/IC He(prHa.
(I)I/IJ'H)TpaI_II/IH, CCKpeHuAa U O6paTHOC BCAaCbIBAHUC KaK MCXAaHU3MbI paGOTBI OpraHoOB BBIACJICHUS. O6paSOBaHI/I€
MOYH y YCJIOBCKaA

5.7

,HBI/I)KCHI/IG YCJIOBCKA. MbBIIIICYHAI CHUCTEMaA. CKGJ’[eTHBIC MBIHIIIBI U UX pa60Ta. CTpOGHI/Ie U TUIIBI COCIUHCHUS
KoCTel

Teopus sBosmonuu. Pa3sutue xxu3Hu Ha 3emiie

6.1

OpomonnonHas Teopust Y. Jlapsuna. [Ipennocsiuiku BO3HUKHOBEHUS AapBUHI3MA. JKU3Hb U HAy4YHAs JESATENb-
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Hocth Y. JlapBuHa.

JABmkymue cuisl 3Bomouuu BUAoB 1o Y. JlapBuHy (BBICOKAas MHTEHCHBHOCTb Pa3MHOXKEHUSI OPraHU3MOB,
HaCcJIeICTBEHHAsI U3MEHUUBOCTb, 00pB0a 3a CyIIeCTBOBAaHHE, €CTECTBEHHBIM  HCKYCCTBEHHBII 0TOOD).
Odopmnenne cuntermyeckoid Teopuu sBomormn (CTD). Heditpansaas Teopus sBomornun. CoBpeMeHHas
9BOJIOLIMOHHAS OMOJIOTHsl. 3HAUCHUE SBOJIOIMOHHOM TEOpUH B (POPMUPOBAHUM €CTECTBEHHO-HAYYHOH Kap-
THHBI MHpPa

6.2

INonmynsiuus Kak 3yeMeHTapHasi equHULA 3Boironru. COBpeMeHHbIE METOJbl OLIEHKU I€HETHUECKOIO pasHo-
o0pasust U CTPYKTypsl nomynsauuil. M3meHeHne reHodoHa MOMyIAUM KaK 3JIEMEHTAPHOE 3BOIIOLMOHHOE
siBJIeHUE. 3aKOH TeHeTnyeckoro papHoBecus [x. Xapau, B. BaituOepra.

OnemeHTapHbIe (aKTOPHI (ABMKYIUE CHIIBI) 3BOJIONHMHA. MyTallMOHHBIN mporecc. KomMOMHATHBHAS H3MEH-
9uBOCTh. J[peiid reHoB — ciydJaifHble HEHANPaBICHHBIC U3MEHEHUS YacTOT ayiesiel B Momyasausx. D¢ dekrt
ocHoBaTensi. Mmurpanuu. M3omsiuus monyisinuid: reorpadudeckas (MIPOCTPAaHCTBEHHAs), OWOJIOTHYECKas
(penponyKTHBHAS).

EcrtecTBenHBII 0TOOp — HanpaBsonmit pakTop 3BoorMU. OopMBI €CTECTBEHHOTO 0TOOpA: ABMXKYIIUH, cTa-
OuIM3MpYyIOIIUi, paspeIBatoIuil (AU3pynTUBHEIN). [TonoBoit oT6OpP.

ITpucnocobaeHHOCT OPraHU3MOB KakK pe3ynbTaT MHKPO3BOJIONMM. BO3HUKHOBEHHE MPHCIIOCOONEHUH
y OpraHusmMoB. Apomopdo3sl U wuauoazantanuu. Ilpumepsl mnpucrnocoOieHHd y opraHusmoB. OTHO-
CHUTENBHOCTH IIPUCTIOCOOICHHOCTH OPTaHN3MOB.

Bun, ero kputepuu u cTpykTypa. BumooOpazoBanue Kak pe3yabTaT MUKPO3BOIIONHH. V301U — KITFOUEBOH
(dakrtop BHmooOpasoBanusa. IlyTh W cmocoObl BHA000pa30BaHHWA: ajulomaTpuyeckoe (reorpaduueckoe),
CHMITATPHYECKOE (IKOJOTHIECKOE), «MTHOBEHHOE» (MONHMIUIONIU3ANMs, THOpuam3amus). J{nmnTensHOCTH
IBOJIOIIMOHHBIX MTPOLIECCOB.

MexaHU3MbI (POPMHUPOBAHUS OMOJIOIUIECKOr0 Pa3HOOOpa3Hs.

Posnb 3BOMIONMOHHON OHONOTUH B pa3paboTKe HAyYHBIX METOJOB COXpaHEHMs OuMopasHooOpasus. MUkpo3Bo-
JIFOLIMS ¥ KODBOITIOIMS Mapa3uToB U UX X03s55€B. MeXaHH3MbI ()OPMHUPOBAHUS YCTONYMBOCTH K aHTHOMOTHKAM 1
cnocoObl OOPHOKI ¢ HEll

6.3

Mertonsl m3ydeHUsT MakpodBodonuH. IlameoHTONMOrHYecKHe METOABl W3y4YeHHs 3BOMIONUH. llepexomHble
(hOpMBI U GUITOTEHETHYECKHE PSIIbI OPTaHH3MOB.

Buoreorpadudeckne mMeromsl m3ydeHus dBoirormu. CpaBHeHHE (IOpHI M (payHBI MAaTEPHKOB M OCTPOBOB.
Buoreorpaduyeckne obnacti 3emin. BUIBI-3HIEMUKN U PENAKTHL

OMOpHOIOTHYECKHE U CPABHUTEIHHO-MOP(OIOTHUECKUE METOJIBI U3YUEHUS 3BONIONMU. | eHeTHYecKre Mexa-
HU3MBI 3BOJIFOIIMM OHTOI'CHE3a MU IIOABJICHHUS DSBOJIOIMOHHBIX HOBIICCTB. I'oMmoyiorMYHBIE U aHAJIOTMYHBIC
opransl. PynuMeHTapHbIE OpraHbl W aTaBU3MbL. MOJIEKYISIPHO-TEHETHUECKHE, OMOXMMHUYECKHE M MareMma-
TUYCECKUC MCETOJAbl H3YYCHUS OBOJIIOIUH. T'oMoOOrnYHBIE TEHEL. COBpeMeHHbIe METOAbl TMOCTPOCHUA
(PUITOTCHETHYECKHUX ICPEBHEB.

XpOMOCOMHEIE MYTAllU! U ABOIOLUS TCHOMOB.

OOmme 3aKOHOMEpHOCTH (TpaBUia) OHBOMIONWH. HeoOpaTHMOCTh SBOMIONMH. AJANTHBHAS —pPaJHAIHSL.
HepaBHOMEPHOCTH TEMITOB ABOIOIHHU

6.4

Hay4HbIe THIIOTE3BI TIPOUCXOKACHUS KI3HA Ha 3eMiie. AOHOTeHe3 U mancnepMmus. JJoHay4HbIe TpeacTaBiie-
HUS O 3apOXJICHUHU JKU3HU (KpeauuoHu3M). ['MmoTe3a MOCTOSHHOTO CaMO3apOXKAEHUS >KM3HM U €€ Oompo-
BepkeHue onbitamu @. Penu, JI. Cmannannanu, JI. [Tacrepa. [IporcxoxaeHne )KU3HU U aCTPOOHUOIIOTHSI.
OcCHOBHBIC 3Tanbl HEOpPraHWYecKoil sBomtormu. llmanerapHast (TeojoTHYECKas) 3BONIOLHS. XHUMHUYECKas
9BOIOIINS. AOMOTEHHBIN CHHTE3 OpraHUYecKUX BemlecTB u3 Heopranmueckux. Ombir C. Mwmepa u . FOpu.
OO0pa3oBanue mosmMepoB 3 MoHOMepoB. KoamepBarHas rumorte3a A.M. OmapuHa, THIOTE3a MEPBUYHOTO
oymeoHa [[x. Xonneiina, reneTndeckas runote3a ['. Mémnepa. Pudosumsr (T. Uek) u runotesza «mupa PHK»
VY. I'mnbepra. ®opmupoBanue MeMOpaH ¥ BOSHUKHOBEHHE IPOTOKICTKH.

Uctopus 3emnu u meronsl e€ usyueHus. Vckomnaemple OpraHn4eckue OCTaTKU. ['€0XpOoHOJIOrus U €€ METOMBI.
OtHocHuTENBHAS U a0COTIOTHASI TEOXPOHOIOTHS. I'@0XpOHONIOTHYecKas! IIKaIa: S0HBI, 3B, HEPHOIBI, STIOXH.
HavanpHble 3Tanbl opraHudeckoil 3pomronuu. [1osiBIEHHE ¥ 3BONIONHS TMEPBBIX KIETOK. DBOMONUS MeTabo-
nu3Ma. Bo3HuKHOBEHHE MEpBBIX 3KocHcTeM. COBpEMEHHBIE MUKPOOHBIC OMOTUIEHKM KaK aHAJIOT MEpBBIX Ha
3emite coobmiectB. CTpomMatonuThl. [IpoKapruOTHI U DYKapHOTHI.

[IpoucxoxaeHne 3ykapuoT (cuMOMOreHe3). DBOJIOLMOHHOE NPOHCXOXAEHUE BUpycoB. [IpoucxoxaeHue
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MHOTOKJICTOYHBIX OPTaHU3MOB. BO3HHMKHOBEHUE OCHOBHBIX IPYII MHOTOKJIETOUHBIX OPraHU3MOB.

OcCHOBHBIE 3Tanbl 3BOJIOLUM BBICIINX pacTeHui. OcHOBHBIE apoMopdo3bl pacTeHHid. Bbixon pacreHuil Ha
cymry. IlosiBiieHne cHOpOBBIX pacTeHWil W 3aBoeBaHHe MMM cylud. CeMmeHHbIe pacTteHus. llpoucxoxaeHue
LIBETKOBBIX PACTCHUH.

OCHOBHBIC JTambl JBOJIOIMU JKUBOTHOTO Mupa. OCHOBHBIE apomopho3bl KUBOTHBIX. BeHiackas QayHa.
KemOpuiickuii B3pbIB — TOSBJICHHE COBPEMEHHBIX THNOB. [lepBble XOpAOBBIC XMBOTHBIC. JKU3HL B BOjE.
OBomonMs TI03BOHOYHBIX. [Ipomcxoxnenue ampuoOuii u pentwimid. [IpoucXokIeHHe MIICKOHTAOIIIX
untan. [puHaiun kimrodeBoro apomopdosza. OcBoeHHe OECO3BOHOYHBIMH M TTIO3BOHOYHBIMH JKHBOTHBIMH
CYIIH.

PasButue xu3HU Ha 3emile 10 dpaM U MepHodaM: apxeid, MpoTepo30il, maaeo30i, Me3030i, kaiHo30M. O0Imas
XapaKTepUCTUKa KIMMaTa M TeoJIOTHYeCKUX mpoieccoB. [logBieHne U pacuBeT XapaKTepHBIX OPraHU3MOB.
YrneoOpa3oBaHue: ero yCIOBUS U BIIMSHUE HA Ta30BbIi COCTAaB aTMOCQEPHL.

MaccoBble BBIMUPaHUS — 9KOJIOTHYECKHE KPU3UCHI TPOULTOro. [IpHuuHbI U ClIeJICTBUS MAaCCOBBIX BEIMUPAHUIA.
CoBpeMEHHBIN 3KOJIOTHUECKUI KPHU3HC, €T0 0COOCHHOCTH

6.5

Paznensl 1 3agauu aHTPONONOTUU. MeToabl aHTpononorui. CTaHOBJICHNE MPEACTABICHUN O IPOUCXOXKICHUH
gyenoBeka. COBpeMEeHHBIEC HAyYHEBIE TEOPHH.

CxozcTBO YenmoBeKka ¢ KHUBOTHBIMHU. CHCTEMaTHUECKOE TIOJIOKEHHEe YesoBeka. CBUIETEIhCTBA CXOICTBA YeTIO-
BeKa C JKUBOTHBIMH: CPaBHHUTEIBHO-MOp(doIOTHYEeCKre, dMOPHOIOTHUYECKUE, (PH3HOIOT0-0MOXUMHYECKUE,
noBefeHYeckne. OTIIMYNS YelOBeKa OT KUBOTHHIX. [IpsAMoOXoXkIeHHe M KOMIUIEKC CBS3aHHBIX C HUM TpH-
3HaKOB. Pa3BUTHE rOJOBHOIO MO3Ta U BTOPOIl CUTHAJIBHOM CUCTEMBI.

Jpmxymmune cuisl ((hakTopbl) aHTPOIOT€HE3a: OUOJIOrHUYecKHe, colanbHble. COOTHOLIEHHE OHOJIOTHYECKUX U
COIIMAJIBHBIX (JAKTOPOB B AHTPOIIOTEHE3E.

OCHOBHBIEC CTaJUM AHTPOIOreHe3a. ABCTPAJIONUTEKU — ABYHOTHE Npeaku Joaei. UenoBek ymenblil, epBble
W3TOTOBJICHUS OpYAWi Tpyna. UeloBeK NPAMOXOIAIIMN M TIEPBBIM BBIXOA JIOACH 3a mpenenbl AQpUKH.
Yenosek reinensOeprckuii — oOIUE NpeJioK HeaHAepTATLCKOTO YeIoBeKa U YelloBeKa pasyMHoOro. Yenoek
HEaHJepPTaIbCKUH KaK BHI JIOJACH XONONHOTO KiIMMaTa. YemoBeK pa3yMHBIH COBPEMEHHOTO THIIA,
JCHUCOBCKHUH YeTIOBEK, OCBOCHHE KOHTHHEHTOB 3a IpeaenaMu AQpHKH.

DBOIONHS COBPEMEHHOTO UesioBeKka. EcTecTBeHHBIN 0TOOP B MOMYNSANUAX YeIoBeka. MyTallMOHHBIH mpoliecce
u nonumMopdusM. [lomynsairoHHbIe BOJHBI, Apeiid reHoB, Murpammsa 1 «3(p(GeKT OCHOBATEN» B HOMYISIHUIX
COBPEMEHHOTO YeIOBEKa.

UYenopeueckue pacwl. [lonsTre o pace. bojbiue pacel: eBponeonaHas (eBpa3uiickas), aBcTpalio-HEerpouIHast
(’xBaropuanbHasi), MOHTOJIOMAHAS (a3MaTCKO-aMepUKaHCKas). BpeMs W ImyTu pacceleHds 4YelOoBEKa IO
wranere. EquHCTBO yenoBedeckux pac. HaydHas HecocTosTenbHOCTE pacu3Ma. [IprcnocobneHHOCTh JemoBeka
K Pa3HBIM YCIOBHSIM OKpYXarolied cpeabl. Biwsaue reorpadguyeckod cpensl W Apeida TI'eHOB Ha
MOP(}OJIOTHIO U PU3HOJIOTHIO YESIIOBEKA

DKOCUCTEMbI U PUCYLINE UM 3aKOHOMEPHOCTH

7.1

Paznens! u 3agaun sxonoruu. CBs3b SKOJIOTUU C APYTUMHU HAYKaAMH.
Mertonsr skonorun. IloneBbie HaOmOACHMS. DKCIEPHUMEHTH B SKOJOTHMH: NPHUPOAHBIE M JlabopaTopHEIE.
MozenupoBaHue B 3KOJIOTHH. MOHUTOPHHT OKPYKAIOLIEH CPE/Ibl: JTOKAIBHBIHN, PETHOHATBHBINA U IT00aTBHBIHN

7.2

Okornornueckne (akTopbsl ¥ 3aKOHOMEPHOCTH uX nAedcTBus. Kiaccumdukanmmst 3KOIOTHYecKHX (aKTOPOB:
abnoTHyeckue, OMOTHIECKHe, aHTpororeHHbIe. OOIIe 3aKOHOMEPHOCTH ASHCTBHS SKOJIOTHYECKUX (PaKTOPOB.
[paBuwio mumammyma (K. Hlnpenrens, 0. JIubux). TomepanTHOCTE. DBPUOMOHTHBIE U CTCHOOWOHTHEIC
OpTraHU3MBI.

Abuotnueckue paxkTopsl. CBET Kak 3KOJIOTHUECKHUH (akTop. JleficTBHE pa3HbIX YIaCTKOB COIHEYHOTO CIIEKTpa
Ha OpPraHU3MBbl. DKOJOTMYECKUE TPYIIBl PACTEHUI M JKUBOTHBIX IO OTHOLIEHUIO K cBeTy. CUrHajbHas poib
cBeTa. PoTonepuoausM.

Temnepatypa kak skosornueckwii Qaxtop. [eiictBue TemmnepaTypbl Ha OpraHu3Mbl. [IOWKHIOTEpMHBIC
U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE 1 CTEHOTEPMHBIE OPraHU3MBI.

BraxxHocTh Kak sKosorndeckuii haxrop. [Iprcrocobiaenns pacteHuii K HOIepXKaHNio BogHOro Oananca. Kirac-
cu(UKaIys pacTeHUH 110 OTHOIICHUIO K BoJie. [TprcnocoOienus >KMBOTHBIX K M3MEHEHHIO BOJHOTO PeXHMA.




Kogx

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

Cpensl oOuTaHMS OpPraHM3MOB: BOIHAs, HA3eMHO-BO3IYIIHAs, IOYBEHHAs, TIyOMHHAS MOJIIOYBEHHASI,
BHyTpHOpTraHu3MeHHas. PU3NKO-XUMHUYECKHe OCOOCHHOCTH cpel oOuTaHus opraHu3MoB. IIpucrnocobnenus
OpPraHU3MOB K >KU3HH B Pa3HbIX Cpeax.

Buonoruueckue purmbl. BHemHne u BHyTpeHHHE pUTMBL. CyTOUHBIE W TOIWYHBIE PUTMBI. [Ipucmnocobinen-
HOCTb OPT'aHU3MOB K CE30HHBIM U3MEHEHHUSIM YCIOBUH JKU3HU.

JKuznennsie popmbl oprann3MoB. [lonarue o xu3HeHHOH (hopme. XKuzHeHHBIE (HOPMBI paCTCHHNA: IEPEBbS,
KYCTapHUKH, KYCTapHUYKH, MHOTOJICTHWE TPaBBI, OJHOJETHHE TpaBbl. JKU3HEHHBIC (OPMBI >KUBOTHBIX:
TUAPOOMOHTHI, T€OOMOHTBI, a3pOOHOHTHI. OCOOEHHOCTH CTPOSHUS B 00pa3a KU3HHU.

Buotnueckue GakTopsl. Bumbl OHOTHYECKUX B3aUMOJCHCTBUN: KOHKYPEHIIUS, XUIITHUIECTBO, CHUMONO03 U €ro
¢dopmel. [apazuTusm, Koomeparus, MyTyaln3M, KOMMEHCAIN3M (KBapTHPAHTCTBO, HaxyieOHW4ecTBO). He-
TpoUUECKIe B3aMMOJICHCTBU (Tomuueckue, Gopudeckue, Gpadpuieckue). 3HaueHHe OUOTHUSCKHX B3aUMO-
JICWCTBHIA JJIs CYIIECTBOBAHMSI OPTaHM3MOB B cpejie oOuTanust. [IpUHINT KOHKYPEHTHOTO UCKITIOYCHUS

7.3

OKOJIOrMYeCKHe  XapaKTepUCTUKHU  momymsauuu. [lomymsimust kak — Owonoruyeckas — cucrema. Ponb
HEOJITHOPOJHOCTH cpellbl, (U3NYECKHX OapbepoB M OCOOCHHOCTEW OHMOJIOTMH BHIOB B (HOPMUPOBAHUH
MIPOCTPAaHCTBEHHON CTPYKTYpbl momyisiuii. OCHOBHBIE MOKa3aTeNd MOIMYJSIUH: YHUCICHHOCTh, TUIOTHOCTD,
BO3pAaCTHAs U TIOJIOBAsi CTPYKTYpPa, POKIAEMOCTb, TPUPOCT, TEMIT POCTA, CMEPTHOCTD, MUTPALIHSI.
Oxonornyeckass CTpykTypa nomymsinuu. OmeHKa YHCIEHHOCTH MOmyisinuu. JuHamuka momynsuud U eé
perymsimusi. bruotndeckuii moteHnuan nomyisaud. MoaenupoBaHne TUHAMUKH momymsinuu. Kpueie pocta
YUCICHHOCTH MMOMYJIAIHUH. KpHBbIe BBDKHBAHUA. Peryisius YHCICHHOCTH TOIMYJAIUH: poiib (aKTOpOB,
3aBUCAIINX U HE 3aBUCAIIUX OT IJIOTHOCTU. DKOJIOTHUECKUE cTpaTerun BuAoB (r- u K-ctparterun).

[Tonsitue 00 sKojOrMUYecKol HUIE Buaa. MecrtooOutaHue. MHOTOMEpHas MOJENb IKOJOTHYECKON HUIIH
k.M. XarunHcoHa. PazMepsl skonorudeckoi Humy. [loTeHnnanbHas v peau30BaHHas HULIH.

Bun kak cucrema nomynsinuii. Apeansl BUIOB. BUIBI U UX KU3HEHHbIE CTpaTeTHH. 3aKOHOMEPHOCTH MOBEe-
HUS ¥ MUTPaNWid )XUBOTHBIX. bronorndeckre WHBa3uM 9y)KEPOITHBIX BHIIOB

7.4

CoobmiecTBa opraHu3MoB. bronienos u ero cTpykTypa. CBs31 MEXIy OpraHU3MaMi B OHOIIeHO3e. DKOCHCTEMA
Kak oTKpheITast cucrema (A.Jlx. Tercnn). OyHKIMOHATBHBIE OJIOKA OPTaHH3MOB B SKOCHUCTEME: MPOIYLIEHTEHI,
KOHCYMEHTBI, peayleHThl. Tpodudeckne ypoBHH. Tpoduueckue mend u ceTH. AOHOTHUECKHE OJOKH
skocucteM. [10YBHI 1 MBI B 3KOCHCcTEMaX. KpyroBOpoT BEMIECTB U MIOTOK SHEPTHU B YKOCHUCTEME.

OCHOBHBIC [TOKa3aTeNId IKOCHCTeMbI. bromacca u mpoayKius. DKOJIOTHYESCKUE MUPAMUIBI YHUCEIT, OHOMACCHI U
SHEPTHUu.

HamnpaBieHHble 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIlecCHU. llepBHUHBIC M BTOPHYHBIE CYKLIECCHH U HX
NPUYUHBL. AHTpPOMOTeHHBIC BO3IEHCTBHA Ha Cykieccud. KimMakcHoe coobuiecTBo. buopasHoobpasue wu
MIOJTHOTA KPYTOBOPOTA BEIIECTB — OCHOBA YCTOMIHBOCTH COOOIIECTB.

[IpuponHBIe 3KOCHCTEMBI. AHTPOIIOTEHHBIE JKOCHCTEMEI. ATPOIKOCHCTEMAa. ATpOLEeH03. Pasmuums Mexmy
AQHTPONOT€HHBIMH U TIPHPOAHBIMHU YKOCHCTEMAMIL.

Ypb6oskocuctemsl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['oponckast ¢propa u dayna. CHHaHTpOH3AIHS
ropojackoil ¢ayssl. buonorudeckoe U X03MHCTBEHHOE 3HAUEHHE arpO3IKOCHCTEM M YpOOIKOCHUCTEM. 3aKOHO-
MEpPHOCTH (POPMHUPOBAHHS OCHOBHBIX B3aUMOACUCTBUI OPraHU3MOB B SKOCHCTEMAX.

[Tepenoc »Heprum M BEUIECTB MEXKIY CMEXHBIMH IKOCHCTEMaMmH. Y CTOMYHMBOCTH OPTaHHU3MOB, MOIMYJISIIIHI
1 OKOCUCTEM B YCJIOBHAX €CTCCTBCHHBIX U aHTPOIIOTCHHBIX BO3H€I>‘ICTBH12

7.5

Buocdepa — oOmerutaneTapHas 00osiouka 3eMiM, TAE CYIMIECTBYST WM CYIISCTBOBANA J>KU3Hb. YUCHHE
B.U. Bepuazackoro o 6uochepe. O6nactu 6uocheps! u eé cocran. JKuBoe BemmecTBo 6Hochepsl U ero QyHK-
UM

3aKOHOMEpPHOCTH cyliecTBOBaHUS Ouocdepsl. OcobeHHOCTH Ouochepsl Kak TI00ATbHOW SKOCHCTEMBI.
JduHamudeckoe paBHOBecne B Omocdepe. KpyroBopoTsl BemlecTB W OMOrCOXMMHYECCKHE IMKIBI (YTiaepoza,
a30Ta). PUTMUYHOCTH sBNICHU B Ouocdepe.

3onansHOCTE OMocdepsl. Ilonsatre o 6nome. OCHOBHBIE OMOMBI CYIIH: TYHAPA, XBOWHBIC JIeca, CMEIIAHHbIC
1 IIUPOKOJIMCTBCHHBIC JI€CAa, CTCIIM, CaBaHHbI, ITYCTBIHH, TPONHNYCCKUE JI€CA, BBICOKOI'OPbA. KJ'[I/IMaT, pacTtu-
TENbHBIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTypa 1 GYHKIWSI )KHUBBIX CHCTEM, OIICHKA MX PECYPCHOTO MOTEHIHANA 1 OnocepHbIX GpyHKIMiH

7.6

DKOoJIOTHYECKHE KPU3KCHI M UX MIPUYHHBL BozneiicTBre uenoBeka Ha Ouocgepy. 3arps3sHeHne BO3AYIIHOMN cpe-
Jbl. OxpaHa Bo3ayxa. 3arpsisHeHue BOAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paszpymenue noussl. Oxpana




Kon IIpoBepsieMblii 3JIeMEHT COAepPKAHMUS

MMOYBEHHBIX PECYypPCOB. VI3MEeHEeHNE KITMMaTa.

AHTpPOIIOTEHHOE BO3/CHCTBUE HA PACTUTENbHBIM M )KUBOTHBIM Mup. OXpaHa pacTUTEIBHOIO U >KUBOTHOTO
Mupa. OCHOBHBIE MPUHIMITEI OXpaHbl Mpupoasl. KpacHble kHUrd. Ocobo oxpaHseMble NPUPOIHBIE TEPPUTO-
puu (OOIIT). boranudeckue caapl U 300JI0THYECKHE TAPKH.

OCHOBHbIE TPUHIUIBI YCTOHYMBOTO Pa3BUTHS YEJIOBEUECTBA U MPHUPOJILL. PalnnoHambHOE NPHUPOIONONb-
30BaHUE M COXPaHEHUE OMOJIOTHYECKOTO Pa3sHOOOpas3us 3eMin




TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
Ne HanmenoBanue pa3neinoB U TeM IPOrpaMMbl KonnuecTBo yacos
n/m Bcero| KoHTtpoisbHBIE [IpakTrueckue
paboThl paboThl
1 buonorus kak Hayka 1
2 JKuBble crucTeMBbl M UX U3Y4YECHUE 2
3 buonorus knerku 2 0.5
4 XuMHUECcKasi OpraHu3aius KIeTKH 10 1 1
5 Crpoenue u GyHKLIUU KIETKU 8 2
6 OOMeH BelecTB U MPEBPAICHUE SHEPTUH B KIIETKE 9 1
/ HacnencrBennas nndopmanms u peanuszanus e€ B 9 ! 0.5
KJIETKE
8 JKM3HEHHBIN TUKIT KIETKH 6 1
9 CtpoeHure u GyHKIMH OPraHU3MOB 17 1 15
10 | pasmuoxenne u pa3BUTHE OPTaHU3MOB 8 15
11 Ireneruxa - HayKa O HaCJIeJICTBEHHOCTH U 2 0.5
U3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1 1
13 3aKOHOMEPHOCTH U3MEHUYNBOCTHU 6 1
14 |reneruka uenonexa 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 | Buorexmonorus u cunrernueckas Guonorus 4
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 TIPOTPAMME 102 4 13




IHOYPOYHOE IIVIAHUPOBAHUE
10 KJIACC

Ne Tema ypoka
n/m

KonugecTBo gacor

Bcero

KontponbHsie
paboTHI

IIpakTrueckue
paboThI

Jlara
W3YYCHHS

JJIeKTPOHHBIE
(G poBkIe
00pa3oBaTelIbHbIC

pecypcsl

buosorus kak KOMIIJIEKCHas
HayKa U KaK 4aCTb
COBPEMCHHOT'O 06I_HGCTB8.

JKuBrle cucTeEMBI U UX
CBOICTBa

YpoBHeBas opraHu3anus
KUBBIX CUCTEM

Hcropust OTKpbITHS 1
n3ydeHus kietku. Knerounas
Teopus

MeToabl MOJEKYISIpHOU U
KIJICTOUHOU OMOJIOTHH.
[IpakTuueckas pabota
«M3yueHne MeTo10B
KJIETOYHOW OMOJIOTHH
(xpomarorpadus,
anekTpodopes,

g depeHInanbHoe
uentpudyruponanue, [1LP)»

0.5

XUMHUYECKUU COCTaB KIETKU

MuHepanbpHbIE BElIECTBA
KJIETKH, UX OHOJIoTnYecKas
poib

Oprannueckue BeecTna
KIJIETKU — OEJIKU.
Jlaboparopnas padoTa
«O6HapyxeHue OeJKoB ¢
TTOMOIIIbIO Ka4eCTBEHHBIX
peaxkuuii»

0.5

CsoiicTBa, Kitaccupukanus u
¢byHKIMU OENKOB

10
OpPaHI/I‘{CCKI/IC BCIICCTBA

KJICTKH — YIJICBOABI

11
Opranndeckue BellecTBa

KIJIECTKHU — JIMITHUIbI

12 Hyxknennoseie kucnotel. JJTHK

u PHK. JlaGoparopnas pabota

0.5




n/n

Tema ypoka

KonnuectBo yacoB

Bcero

KonTtponbusie
paboTsl

[IpakTuueckue
paboThI

Jlara

HU3y4YCHHA

DNeKTpOHHbBIE
UQpPOBEIC
00pa3oBaTeNIbHbIC

pecypesl

«MccnenoBaHre HYKJIEMHOBBIX
KHCJIOT, BBIIEJIEHHBIX U3
KJICTOK pa3JII/I‘-IHLIX
OpraHU3MOBY

13

Crpoenue u pyHkiuu ATO.
HApyrue
HYKJIe03uaTprdochaTh
(HT®)

14

CexBenuponanue JTHK.
MeToasl TCHOMUKHU,
TPaHCKPUITOMUKH,
MIPOTEOMUKH

15

Mertoabl CTpyKTYypHOI
ouonorun. K/p Nel
«XUMHUYECKHH COCTaB
KJICTKID)

16

THub KIETOK.
[Ipokapuoruueckas KieTka

17

CrpoeHue 3yKapuoTH4eCKOM
kietku. [Ipaktnueckas padora
«M3yueHne CBONCTB
KJIETOYHON MeMOpaHbI»

0.5

18

HOBerHOCTHHﬁ arrapar
KIICTKH

19

OnHoMmeMOpaHHBIE OPTaHOUTBI
kietku. [Ipaktuueckas padota
«3yyenue nIBH>KEHUS
[UTOIJIA3MBI B PACTUTEIHHBIX
KJIETKAX)»

0.5

20

[TomryaBTOHOMHBIE OPTaHOUIBI
KJICTKH: MI/ITOXOH)IpI/II/I,
mactuel. JIabopatopHast
pabora «lccnenoBanue
IUIa3MOJIN3a U JEIIa3MOIn3a B
paCTI/ITeJ'IBHI)IX KJICTKax»

0.5

21

HemeMmOpaHHbIe opraHou/ bl
KJIETKH

22

CrpoeHue u QyHKUIUHU Apa

23

CpaBHurenbHas

0.5




n/n

Tema ypoka

KonnuectBo yacoB

Bcero

KonTtponbusie
paboTsl

[IpakTuueckue
paboThI

Jlara
W3YYCHHUSI

DNeKTpOHHbBIE
UQpPOBEIC
00pa3oBaTeNIbHbIC

pecypesl

XapaKTePUCTHUKA KIIETOK
sykapuoT. JlaboparopHas
pabota «/3ydeHue cTpoeHus
KJIETOK Pa3JInuHbIX
OpPraHUu3MOB»

24

Accumumsiuus u
JTUCCUMMIISALIUS — JIBE
CTOpOHBI MeTaboMu3Ma. Turbl
oOMeHa BEIECTB.
JlaboparopHas padbora
«M3y4yeHne KaTaaTuTHIECKOM
aKTUBHOCTH (pepMEHTOB (Ha
MpUMepe aMHIIa3bl UK
KaTanasbl)»

25

depMeHTaTUBHBIN XapaKTep
pPEaKUH KJIETOYHOTO
MeTtabosm3ma. JlaboparopHas
pabora «3ydenue
(bepMeHTaTUBHOTO
pacuieryieHus IEPOKCHIA
BOJIOPOJIa B PACTUTENBHBIX U
KUBOTHBIX KIIETKAX)

0.5

26

Benku-akTuBaropsl u OenKu-
UHTUOUTOPBI

27

ABTOTpOQHBIN THIT 0OMEHA
BELIECTB

28

dorocunTes

29

XemocunTes. JlaboparopHas
pabota «CpaBHEeHHE
nporieccoB (OTOCUHTE3A U
XEMOCHHTE3a»

0.5

30

AHa3poOHBIE OPraHU3MBI.
Bupr 6poxenus.
JIaGoparopHast paboTta
«CpaBHEHHE MTPOLIECCOB
OpOXEHUS U IIXaHUS

31

AspoOHBIE OpraHU3MBI. ITaITbl
HHEPreTHUECKOro 0OMeHa

32

DHeprust MEMOPaHHOTO
rpaaueHTa npoToHoB. CHUHTE3
AT®: pabora MpOTOHHOM




No Tema ypoka KonnuectBo wacos JHara DNeKTpOHHbBIE
n/n Bcero |Kourponsnbie| [Tpakriueckue| 13YICHIA 5 uupposee
P 260ThI pa6 OTBI 00pPa30BaTCIbHBIC
pecypchl
AT®-cunTa3bl
33 1
Peakuuun MarpuyHOrOo CMHTE3a
34 . 1
Tpanckpunuus — MaTpUyHbII
cunre3 PHK
35 , 1
Tpancasuus u e€ sTansl
36 1
KonupoBanue aMUHOKHCIIOT.
Ponb pubocom B GuocunTese
Oenka
37 1
Opranuzanus reaoma y
MPOKAPUOT U FYKAPUOT
38 1
MouekysipHbIE MEXaHU3MBI
JKCIIPECCHUU F'€HOB Y DYKapHOT
39 1 0.5
Bupycel — HekneTouHble
(hopMBI KU3HHM U OOJIUTaTHBIC
napasursl. lIpakTuyeckas
pabota «Coznanue Moaenu
BHpYyCa»
40 1 1
Bupychble 3a0oneBanus
YeJ0BEKa, )KUBOTHBIX,
pactenuii. K/P Ne2
IMpoueccsl
JKM3HEAeSTeJIbHOCTH B
OpraHusMe»
41 1
Hanorexnosnoruu B 6uonoruu
Y MEIULIMHE
42 o 1
JKu3HEHHBIN UK KIETKU
43 o 1
Marpuunslii cuntes JJHK
44 1 0.5
Xpomocomel. JTabopaTopHas
pabota «3ydeHne XxpoMocoM
Ha F'OTOBBIX
MHUKpOIpenaparax»
45 1
Jlenenne KIeTKU — MHUTO3
46 1 0.5

Tune! knerok. Kapuokunes u
nuTokuHe3. JlaboparopHas
pabora «Habmonenne MuTo3a
B KJIETKaX KOHYMKA KOpEIIKa




No Tema ypoka KonnuectBo wacos JHara DNeKTpOHHbBIE
n/n Bcero |Kourponsnbie| [Tpakriueckue| 13YICHIA 5 uupposee
pa6OTI>I pa6OTI:I 00pPa30BaTCIbHBIC
pecypchl
JyKa (Ha TOTOBBIX
MUKpOTpenaparax)»
47 1 Jaty
Perynsuus ®u3HEHHOTO LUK
KJIETOK
48 1
OpranusM Kak eIMHOE LEN0e
49 . 1 0.5
TkaHu pacTeHuM.
JlaboparopHas pabora
«M3yueHne TKaHel pacTeHU»
50 1 0.5
TkaHU KUBOTHBIX M YEJIOBEKA.
JlaGoparopHas paboTa
«M3ydeHne TKaHen
YKUBOTHBIX»
51 1 0.5
Opranbl. CUCTEMBI OPraHOB.
JlaboparopHas padbora
«M3yueHue opraHoB
LIBETKOBOTO PACTCHUSI»
52 1
Ornopa tena opraHu3MoB
53 1
JIBrKeHUEe OpraHu3MOB
54 1
[Intanue opraan3MoB
55 1
[InTanne mMO3BOHOYHBIX
KUBOTHBIX.
[InmeBapurenpHas cucreMa
YyeJoBeKa
56 1
JIpIXaHne OpraHn3MoB
57 1
JIpIxaHre mo3BOHOYHBIX
YKUBOTHBIX U YEJIOBEKa
58 1
TpaHcnopr BelEecTB y
OpraHu3MOB
59 1
KpoBenocHas cucrema
MTO3BOHOYHBIX JKUBOTHBIX U
YyeloBeKa
60 1
Brinenenne y opranuzmMoB
61 1
3amuTa y OpraHu3MoB
62 1

NMMyHHas cuctema 4einoBeKa




n/n

Tema ypoka

KonnuectBo yacoB

Bcero

KonTtponbusie
paboTsl

[IpakTuueckue
paboTEI

Jlara
H3y4YEHUS

DNeKTpOHHbBIE
UQpPOBEIC
00pa3oBaTeNIbHbIC

pecypesl

63

PasnpaxxuMocTs 1 perynsnus
y OpraHu3MoB

64

I'ymopanpHas perysauus u
SHJOKPUHHAS CUCTEMA
JKMBOTHBIX U 4yenoBeka. K/P
Ne3 «Ku3HenesiTeJILHOCTD
OPraHu3MOB»

65

@OopMBI pa3sMHOKEHUS
OpPraHU3MOB

66

[TonoBoe pazMHOXKEHUE

67

[Meito3

68

I'amerorenes. O6pa3oBanue u
pa3BUTHE MOJOBBIX KJIETOK.
JlaGoparopHas paboTa
«M3yueHne cTpoeHus
TMIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpPOIIpEerapaTax»

0.5

69

WNHnuBunyansHOE pa3BUTHE
OpraHU3MOB — OHTOT'€HE3

70

3a1<naz[1<a OpraHoB U TKaHEH
13 3apOAbIIICBLIX JIMCTKOB

71

PocT u pa3ButTHe )XMBOTHBIX.
Jlaboparopnas padoTa
«BplIsBNEHNE TPU3HAKOB
CXOZICTBA 3apOJbIIICH
MO3BOHOYHBIX KUBOTHBIX)»

0.5

72

Pa3smHOXeHUE U pa3BUTHE
pactenuii. JlaboparopHast
pabota «CTpoeHue opraHoB
Pa3MHOKEHHS BBICIINX
pacTeHui)

0.5

73

Hcrtopus cranoBieHus 1
Pa3BUTHUS TEHETHKU KaK HAyKH

74

OcCHOBHbBIE TIOHATHS U
CHMBOJTBI TCHETHKH.
JIaGoparopHast paboTta
«/Ipo3oduna kak 00BEKT
TeHETHYECKUX UCCIICAOBAHMID)

0.5




n/n

Tema ypoka

KonnuectBo yacoB

Bcero

KonTtponbusie
paboTsl

[IpakTuueckue
paboTEI

Jlara
H3y4YEHUS

DNeKTpOHHbBIE
UQpPOBEIC
00pa3oBaTeNIbHbIC

pecypesl

75

3aKOHOMEPHOCTHU
HaCcJIeJOBAaHHS PU3HAKOB.
Monorubpuanoe
ckpemuBanue. [Tpakrrnueckas
pabota "H3yuenue
PEe3yabTaTOB MOHOTHOPHUIHOTO
CKpEeUIMBaHUs y Ap030¢huibl"

0.5

76

Lluronornyeckre OCHOBBI
MOHOTHUOPUIHOTO
CKpeIIMBaHUS

77

AHanu3upytouee
ckpeuuBanue. Hemonnoe
JTIOMHUHUPOBAHHE

78

JurubpuHoe CKpelnBaHue.
[IpakTuueckas pabora
«W3yueHue pe3ynbraToB
JUTUOPUIHOTO CKPEIIMBAHUS
Y IpO30(HITBI»

0.5

79

IuTonorn4yeckre OCHOBBI
JTUTUOPUTHOTO CKPEIIMBAHUS

80

CuerieHHO€e Hacleg0BaHNue
MIPU3HAKOB

81

XpOMOCOMHaSI TCOpHUA
HaCJICACTBECHHOCTH

82

I'eneTuka nosa

83

I'enoTHn Kak 1en0CTHAS
cucrema

84

I'enHeTnueckuii KOHTPOIb
pa3BUTHSL paCTECHUH,
KUBOTHBIX U 4enoBeka. K/P
Ne4 «Pemenne
reHeTU4eCKUX 3a1a49»

85

MN3MeHUNBOCTH NMPU3HAKOB.
Bunn nsMeHUYHBOCTH

86

MonuduxarmonHas
U3MEHYUBOCTD

87

Bapuanuonsslii psa u
BapualMOHHAas KpUBas.

0.5




n/n

Tema ypoka

KonnuectBo yacoB

Bcero

KonTtponbusie
paboTsl

[IpakTuueckue
paboTEI

Jlara
H3y4YEHUS

DNeKTpOHHbBIE
UQpPOBEIC
00pa3oBaTeNIbHbIC

pecypesl

JlaboparopHas padbora
«HccnenoBanue
3aKOHOMEPHOCTEN
MOJU(UKALIMOHHON
n3MeH4nBOCTH. [locTpoeHne
BAapUALIMOHHOTO pssia U
BApUALIMOHHON KPUBON»

88

T'enorunmueckas
H3MEHYUBOCTbD.
KombOunarusHas
H3MEHYUBOCTD

89

MyTanroHHast “3MEHUYNBOCTb.
[TpakTrueckas padora
«Mytammu y apo3oduis (Ha
TOTOBBIX MUKpOIpEnaparax)»

0.5

90

3aKOHOMepHOCTI/I
MYTAallMOHHOTI'O ITponecca.
OIHUIeHEeTHKA B ITUT€HOMMKA

91

I'eneruka yemoBeka.
[IpakTrueckas pabota
«CocraBieHHe U aHAIU3
POIOCIIOBHON»

0.5

92

MeTtonpl MeIUITMHCKON
TE€HETUKHA

93

3HaueHne MEIUIIMHCKOM
TCHCTUKU B HpeﬂOTBpaHIGHI/II/I
U JIEUEHUN T'eHETUYECKUX
3a00JIeBaHUH YeIoBEKA

94

OCHOBHBIC TTOHSATHS
cenekuuu. JlaboparopHas
pabora «3yueHue copToB
KYJIBTYPHBIX PaCTeHUN U
MTOPOJT JOMAIITHUX JKHUBOTHBIX)

0.5

95

MeTozasl ceneKIIMOHHOM
paboTsl. JlabopaTopHas
pabota «/3ydyeHne MeTOI0B
CEJIEKIIUU PACTCHUIN»

0.5

96

JocTtrxeHus celneKkuu
pacTeHui U KUBOTHBIX.
[TpakTuueckas pabota

«IIpuBuBKa pacTeHUN»




No Tema ypoka KonnuectBo wacos JHara DNeKTpOHHbBIE
n/n Bcero |Kourponsnbie| [Tpakriueckue| 13YICHIA 5 uupposee
pa6OTI>I pa6OTI:I 00pPa30BaTCIbHBIC
pecypest
97 1
CoxpaHenue, U3y4yeHue u
KCIMOJIb30BaHUE T€HETUUYECKHUX
pecypcoB
98 1 0.5
buotexHonorus kak Hayka u
OTpaciib TPOU3BOACTBA.
[IpakTuueckas pabota
«M3yuenne 00bEKTOB
OMOTEXHOJIOTHH
99 1
OcCHOBHBIE HaITpaBJICHUS
CHHTETHUYCCKON OMOJIOTHUH
100 1
XpoMOCOMHas ¥ TeHHast
WHXKEHEPUs
101 1
MenunHckue
OMOTCXHOJOTHH
102 N 1
Pe3epBHbIit ypok.
[ToBTOpeHue, 06001ICHNME,
cucTeMaTu3alys 3HaHu
102 4 135

OBIIEE KOJIMYECTBO YACOB
I10 ITPOI'PAMME
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