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IHosicHuTeIbHASA 3aNIUCKA

[Iporpamma no OWOJOTMM Ha YpOBHE CpEIHEro oOlliero ooOpa3oBaHusi pa3zpaboraHa Ha ocHOBe DeleparbHOrO 3aKOHA OT
29.12.2012 N 273-®3 «O06 obpazoBanuu B Poccuiickoii deaeparun», GI'OC COO, Konnenuuu mnpenogaBaHus y4eOHOTO
npenMera «broaorus» U OCHOBHBIX MOJOXKEHUH (enepanbHOi paboueil mporpaMmbl BOCIIUTAHUS.

[Iporpamma no Guosioruu AaeT MpeacTaBiICHUE O IEIN U 3a/ladyax U3y4eHHUs: yueOHoro npeameta «buosnorusy Ha yriayOJeHHOM
yYpOBHE, ompenensieT 00si3aTeabHoe (MHBApUAHTHOE) MPEIMETHOE COJCp)KAHUE, €ro CTPYKTYpUPOBAHHUE MO pasjiesiaM U TeMaw,
pacrpeiesieHre Mo KiaccaMm, PeKOMEHIYET MOCIeN0BaTeIbHOCTh U3YUYeHHUsI yUeOHOro MaTepuasia C YYeTOM MEXKIPEIMETHBIX U
BHYTPHUIPEIMETHBIX CBSI3€H, JJOTUKH Y4eOHOIO MpoIiecca, BO3PACTHBIX 0COOCHHOCTENH 00yJarouxcsl.

B nporpamme 1o OuonOrMU peain30BaH MPUHIUIT MTPEEMCTBEHHOCTH C M3YYEHHEM OHMOJIOTMU HAa YPOBHE OCHOBHOI'O OOIIETro
oOpa3zoBaHusl, Oyarogapsi uyeMy MNPOCMATPUBAETCS HAMPABJICHHOCTh Ha TOCJEAYIOIIEe pa3BUTUE OMOJIOTUMYECKUX 3HAHUM,
OPUEHTHUPOBAHHBIX Ha (DOPMHUPOBAHHE ECTECTBEHHOHAYYHOT'O MHUPOBO33PEHUS, SKOJOTUUYECKOTO MBIIIJICHUS, TIPEICTABICHUNA O
3I0pOBOM 00pase *U3HHU, Ha BOCIIUTAHUE OEPEKHOI0 OTHOIICHUS K OKpYXarolleil npupoaHou cpeae. B nporpamme no 6uosioruu
TaK)Xe IMOKa3aHbl BO3MOXKHOCTH yudeOHoro mnpenmera «buonorus» B peanuzaruu tpedoBanuit ®I'OC COO k miaHUpyeMbIM
JUYHOCTHBIM, METANpeIMETHBIM MW TPEIMETHBIM pe3yiabTaTaM oOOy4YeHHs W B (POPMUPOBAHWUU OCHOBHBIX BHJIOB Y4E€OHO-
MMO3HABATEJILHON JIEATEIbHOCTH OOYYalOIIUXCs MO0 OCBOCHUIO COACP)KAHHUS OMOJIOTMYECKOr0 OOpa3oBaHUs HA YPOBHE CPEIHETO
oO1ero o6pa3oBaHwsl.

buosniorust Ha ypoBHE CpeaHEro o0Iiero oOpa3oBaHus 3aBepIIacT OMOJIOrMYecKoe 00pa3oBaHHUE B IIKOJIE U OPUEHTHPOBAH HA
pacuipeHde W yriayOJieHHWe 3HaHUW OOydarouIuxcs O >KUBOM MPHUPOJIC, OCHOBAX MOJICKYJISIPHOM M KJIETOYHOW OHOJIOTHH,

3M6pI/IOJ'IOFI/II/I u OMoIoTruun pa3BuTHUsA, TCHCTUKHU, CCIICKIINN, 6I/IOTCXHOJ'IOFI/II/I, 9BOJIFONMOHHOTO YYCHHA U SKOJIOTUH.



Nzydenne ydyebHoro mpeamera «buosjorus» Ha yriayOJIeHHOM YpPOBHE OPHEHTHPOBAHO HA TOJATOTOBKY OOYYAIOIIUXCS K
MOCTIEAYIONIEMY TOJYYeHHUI0 OHOJIOTHYECKOTO 00pa3oBaHWsS B By3ax M OpTraHM3AIMAX CpPEIHETO NpodeCCHOHATHLHOTO
oOpaszoBanmsi. OCHOBY €ro coJepKaHUS COCTaBIIICT CHUCTEMa OWOJIOTHYECKUX 3HAHWM, TIOJYYCHHBIX TMPU H3yUYECHUU
00y4aroIUMHUCS COOTBETCTBYIOIINX CUCTEMATHYECKUX pa3zesioB OMOJIOTUM Ha YPOBHE OCHOBHOTO o01miero obpa3oBanus, B 10—11
KJIaccax 9TH 3HAHWS TOJYYArOT pa3BUTHE. TakK, pacHIMpPEHbl W YriyOJeHBI OMOJOTHYECKHE 3HAHUS O PACTCHUSX, KUBOTHBIX,
rpubax, 0aKTepusx, OpraHU3Me YeJIOBEKa, OOITUX 3aKOHOMEPHOCTSIX JKU3HH, TOMOJHUTEILHO BKIFOUEHBI OMOJIOTUYECKUE CBEICHUS
MPUKJIATHOTO U MOMCKOBOI'O XapaKTepa, KOTOPbIe MOXKHO HCIIOJIb30BaTh KaK OPUEHTHUPHI JIJIs OCIEAYIONIETO BhIOOpa nMpodeccuu.
Bo3moskHa Tarke MHTETrpanys OWOJIOTHYECKHUX 3HAHWK C COOTBETCTBYIOIIMMH 3HAHUSMH, TIOJYYCHHBIMH OOYYaIONUMUCS TIPU
u3ydeHuu GU3NKU, XUMHH, reorpaduu U MaTEMATUKH.

CTpyKTypa TporpamMMbl 10 OMOJIOTHH OTPaKaeT CHCTEMHO-YPOBHEBBIM M ABOIIOIMOHHBIA MOAXOABI K U3YUCHUIO OHOJIOTHH.
CorylacHO WM, W3YYarOTCsS CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIC IJIS JKUBBIX CHCTEM pPa3HOTO YpPOBHS OpTraHU3AINH,
HBOJIIOIIMU OPTaHWYECKOTO MHUpa Ha 3eMJie, COXpPaHEHHUs] OMOJIOTUYECKOro pa3HooOpas3us riaHeThl. Tak, B 10 kiacce u3ydaroTcs
OCHOBBI MOJICKYJIIPHON W KJIETOYHOW OMOJIOTHH, SMOPHOJIOTUHA U OWOJIOTHH Pa3BUTHS, TCHETUKHA U CEJICKIINH, OMOTEXHOJIOTHU U
CUHTETUYECKON OMOJIOTHH, aKTyalM3UPYIOTCA 3HAHUS 00ydYaroImuxcs mo 00TaHUKe, 300JI0THH, aHATOMUH, (PU3MOJIOTHN YeTIOBEKa.
B 11 xnacce u3ydaroTcsi 3BOJIIOIIMOHHOE YUYE€HHUE, OCHOBBI IKOJIOTUH U yueHue o ouocdepe.

buonorus npusBaHa 00eCIeYUTh OCBOCHHE O0YJaIOIUMHUCS OMOJIOTHICCKUX TCOPUH M 3aKOHOB, WJCH, MPUHIIMIIOB U TPABHUJI,
JeKAIUX B OCHOBE COBPEMEHHOW €CTECTBEHHOHAYYHON KapTHUHBI MHpA, 3HAHUN O CTPOCHHH, MHOTOOOPAa3WU U OCOOEHHOCTSIX
KJICTKH, OPTaHU3Ma, TIOMYJISAIUH, OMOIIEH03a, SKOCUCTEMBI, O BBIAAIONTUXCS HAYYHBIX JOCTH)KCHHUSIX, COBPEMEHHBIX MUCCIICTIOBAHUSIX
B OMOJIOTHH, IPUKJIATHBIX aCTIEKTaXx OMOJIOTHYECKUX 3HAHUH. JJI1 pa3BUTHS U MOIEpKAaHUS HHTEepeca 00yJaronuxcs K OMOIOruu

Hapsaady CO 3HAYUTCIIbHBIM 00BEMOM TCOPCTUUCCKOIoO Marcpuaja B COACPKAHUK IIPOrpaMMBbl I10 OMOJIOTUH npcayCcMOTpCHO



3HAKOMCTBO C MCTOPHMEH CTAHOBJICHUS W Pa3BUTHUS TOW WIJIM MHON 00JacTH OMOJIOTHH, BKJIAJIOM OTEYECTBEHHBIX M 3apyOe:KHBIX
YYEHBIX B PEIICHUE BAXKHEHUIITNX OMOJIOTMYECKUX U SKOJOTHYECKUX MTPOOIIEeM.

[lear w3ydenms ydueOHOTO TIpeameTa «buonorus» Ha yriayOJEHHOM YPOBHE — OBJAQJCHHE OOYYAIONMMHUCS 3HAHUSMH O
CTPYKTYPHO-(PYHKIIMOHAJILHOW OpraHU3aIluy KMUBBIX CUCTEM Pa3HOTO paHra M MPHOOPETEeHUE YMEHHMM MCIIOIb30BaTh 3TH 3HAHUS B
(dhopMHUpOBaHUM WHTEpPECA K OMPENeTICHHOW 00acTu nMpogheCCHOHATBHON NeATeILHOCTH, CBI3aHHON C OMOJIOTHEH, WK K BBIOOPY
y4eOHOTO 3aBEICHUS JIJIsl TPOIOJKEHUS OMOJIOrMYECKOT0 00pa3oBaHusl.

JlocTikeHne 1end u3ydeHust ydeOHoro mnpeamera «buonorus» Ha yriayOJeHHOM YpOBHE OOECIEUYHMBAETCS  PEIICHHEM
CIIETYIONTUX 3a7a4:

-OCBOCHHE O0YYaIOIIUMHUCS CUCTEMbI OMOJOTUYECKUX 3HAHUN: 00 OCHOBHBIX OMOJIOTMYECKHX TEOPHSX, KOHIEHIUAX, TUIIOTE3aX,
3aKOHaX, 3aKOHOMEPHOCTSX W TMpaBUjIaX, COCTABIISIIONIMX COBPEMEHHYIO €CTCCTBEHHOHAYYHYIO KapTHHY MHpa; O CTPOCHHH,
MHOTr000pa3uu U OCOOCHHOCTSIX OMOJIOTMYECKMX CHUCTeM (KJeTKa, OpraHu3M, MOMyJAlus, BUJ, OuoreoieHo3, Ouocdepa); o
BBIJIAIOIIMXCSI OTKPBITHSIX M COBPEMEHHBIX MCCIICIOBAHUSAX B OMOJIOTHH;

-03HAKOMJICHHE OOYYaloNUXCs ¢ METOJAMH TMO3HAHUS KUBOW MPUPOJBI: MCCIEIOBATEILCKUMH METOAAMH OHMOJIOTHYECKUX HAyK
(MOJICKYJISIDHOM M KJIETOYHOM OHWOJIOTHH, AMOPHOJIOTHHM W OHOJOTHU Pa3BUTHUSI, TCHETUKH M CEJICKIHMH, OMOTEXHOJIOTUU H
CUHTETUYECKON OMOJIOTHH, TTAJICOHTOJIOTHH, SKOJIOTUH ); METOJAAMHU CaMOCTOSATEIHLHOTO TTPOBEICHUSI OMOTOTHIECKUX UCCIEIOBAHUMA
B JJabopaTopuu U B npupo/e (HabroaeHne, u3MepeHue, IKCIePUMEHT, MOACITUPOBAHUE);

-OBJIaJICHUE OOYYAIOMIMMHUCS YMEHHUSMHU: CaMOCTOSITEIbHO HaXOJuTh, AaHAIM3UPOBATh M HCIOJIH30BATh OHOJIOTHYECKYIO
nH()OPMAITHIO; TIOJIE30BAThCS OMOJIOTHYECKOW TEPMHHOJIOTHEH U CUMBOJIMKON; YCTaHABIUBATH CBS3b MEXIY PA3BUTHEM OHOJIOTHH
1 COIMATbHO-3KOHOMUYECKUMH M SKOJOTHICCKUMH MPOOIEMaMH YeJIOBEUECTBA; OIICHUBATh TTOCIICICTBHS CBOCH JACATEIHHOCTH T10
OTHOIIEHUIO K OKPYKAIOIIEH MPUPOTHON cpee, COOCTBEHHOMY 3I0POBBIO M 3IOPOBBIO OKPY’KAIOIIMX JIIOJICH; 0OOCHOBHIBATH H

coOmo1aTh Mepbl MPOGUIAKTUKY MH(PEKIMOHHBIX 3a00JI€BaHUI, TPaBUIa TOBEACHUS B MPUPOJE U olecrieyeHus: 0€30MacHOCTH



COOCTBEHHOW KHU3HENEATETLHOCTH B YPE3BBIYAMHBIX CHUTYyallMAX MNPUPOJHOTO U TEXHOTCHHOIO XapaKTepa; XapaKTEepU30BaTh
COBPEMEHHbBIEC HAyUYHbIE OTKPBITUS B 00JIaCTU OMOJIOTHH;
-pa3BUTHE Yy OOYYAIONIMXCS HMHTEJUICKTYalbHBIX U TBOPUECKHUX CIIOCOOHOCTEH B MPOLECCE 3HAKOMCTBA C BBLAAIOIIMMHUCS
OTKPBITUSIMA M COBPEMEHHBIMU HCCIEAOBAHUSIMHU B OWOJIOTHH, PEHIAEMBIMHU €0 MPpoOJIeMaMU, METOAOJIOTHENH OMOJIOTHYECKOTO
UCCIICIOBaHMs, TPOBEACHUS OKCICPUMEHTAIBHBIX HCCIEAOBAHUN, pEIIeHHs OWOJOTMYECKUX 3a/ad, MOJEIUPOBAHUS
OMONOTUYECKUX OOBEKTOB U MPOIIECCOB;
-BOCIIUTaHUE Y 0Oy4YarOIMXCsl EHHOCTHOTO OTHOILIEHUS K JKUBOM HPUPOJE B LEJIOM U K OTACIBHBIM €€ 00bEKTaM U SIBICHUSM;
dbopMUpOBaHHE SKOJIOTHYECKOH, TEHETUYECKOW TIpaMOTHOCTH, OOIIEH KyIbTypbl TMOBEACHUS B TMPUPOJE; HWHTETPAIUH
€CTECTBEHHOHAYYHBIX 3HAHUM;
-npuoOpeTeHrne 00yYarOIMMHUCS KOMIETEHTHOCTH B PAIlMOHAIILHOM MPUPOJONOIL30BaHUM (COOIOICHHE MPAaBUII MOBEJICHUS B
MPUPOJE, OXPaHbl BHUAOB, IKOCUCTEM, OMOCOEphI), COXpAaHEHUU COOCTBEHHOIO 3J0POBbS W 3[0POBbS OKPYKAIOIIMX JIOAEH
(cobmoneHust Mmep NMpoUIAKTUKHU 3a00JIeBaHUM, oOecIieueHre 0e30MacHOCTH JKM3HEICITCIPHOCTH B UPE3BBIUAMHBIX CUTYAIUSIX
MPUPOTHOTO ¥ TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIIOIh30BaHMsI OMOJIOTUYECKUX 3HAHUI U YMEHUU B MOBCEAHEBHOMN KU3HH;
-CO3JJaHMe YCJIOBUH JUIsi OCO3HAHHOIO BbIOOpa OOy4alOUIMMHCS  HMHAMBUIYaJTbHOM  00pa3oBaTelNbHOM  TPAEKTOPHH,
CHoCcOOCTBYIOLIEH MocienyroneMy npoheccnoHaIbHOMY CaMOOIIPEIEICHHUIO, B COOTBETCTBUH C MHANBUAYAIbHBIMU HHTEpECAMH U
MOTPEOHOCTSIMU PETMOHA.

OO1ee YKCiIo 4acoB, PEKOMEHOBAHHBIX JIJISl M3y4YE€HUs OWOJIOTUM Ha yriayOieHHoM ypoBHe, — 204 daca: B 10 kmacce — 102
yaca (3 gaca B Heeno), B 11 kimacce — 102 gaca (3 yaca B HeJeIo).

OT60p oOpraHu3alMoHHBIX (OPM, METOJOB M CPEACTB OOydeHUs OUOJOTUM OCYIICCTBISIETCA C Y4E€TOM CHElU(UKU ero
COJIepKaHusl U HANpPaBICHHOCTU HA MPOAOJDKEHUE OMOJIOTHYECKOro 00pa30BaHMs B OPraHU3AlMIX CPEAHETO MPO(HEeCCHOHATBEHOTO

H BBICHICTO 06p8.30BaHI/IH.



OO0s3aTenbHBIM  yCIIOBUEM MpU OOyYEeHHUHM OWOJIOTMM Ha YriayOJEHHOM YpOBHE SIBJISIETCS MPOBEACHUE TabOpaTOpPHBIX U
NpakTUYecKux pabot. Takke yyacTue oOy4aronIMXcsl B BBIIIOJIHEHUH MPOEKTHBIX U YYEOHO-HCCIE0BATENbCKUX padoOT, TEMATUKA

KOTOPBIX OIIPCACIIICTCA YIUTCIICM Ha OCHOBC UMCHOITUXCS MATCPUATIBHO-TCXHUYCCKUX PCCYPCOB U MCCTHBIX ITPUPOAHBIX YCHOBHﬁ.

COILEPKAHUE OBYUEHUS
10 KVIACC

Tema 1. buosiorusi Kak HaykKa

CoBpeMeHHas 6MOJIOTHs — KOMIUIEKCHas Hayka. KpaTkast uctopus pa3Butus Ouosioruu. buosornueckue HayKu U U3ydaeMble
uMH poosiembl. DyH1aMeHTanbHbIE, MPUKIAAHBIE U TOUCKOBBIC HAYYHBIE UCCIICAOBAHUS B OMOJIOTHH.

3HaueHue OWONOTMU B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAy4yHOU KapTuHbl mupa. [Ipodeccun, cBsizanHbie C
Oouosnorueid. 3HaueHne OMOJIOTHH B MPAKTUYECKOMN NEATEIbHOCTH YEJIOBEKA: MEIMIIMHE, CETbCKOM XO035MCTBE, MPOMBILIUIEHHOCTH,
OXpaHe MPUPOJIBI.

JdemoHcTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. I'apseit, . Mennens, B. 1. Bepnanckuii, 1.
I1. ITaBnos, U. Y. Meunukos, H. U. BaBuiios, H. B. Tumodeer-PecoBckuit, /[x. Yorcon, ®@. Kpuxk, JI. K. benses.

Tabnuupl 1 cxeMbl: «CBsi3b OMOJIOTUH C APYTUMHU HayKaMu», «Cructema OMOJIOTrHYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl M X U3YyYeHHUE

XKuBble cuctempl Kak mnpeaMerT wusydeHus Ouonoruu. CBOMCTBA KUBBIX CHCTEM: EIUHCTBO XHUMHYECKOTO COCTaBa,
JUCKPETHOCTh M LEJIOCTHOCTb, CJOXKHOCTb M  YHOPANOYEHHOCTb  CTPYKTYPbI, OTKPBITOCTb,  CAaMOOpraHU3alus,

CaMOBOCIIPOU3BCACHUC, PA3APAKNMOCTL, NI3MCHYUBOCTb, POCT U PA3BUTHUC.



YpOBHU OpraHu3alvy >KUBBIX CUCTEM: MOJIEKYJSPHBIN, KIETOYHbINA, TKAHEBBIM, OPraHU3MEHHbBINA, NOMYJISAIIMOHHO-BUIOBOM,
HKOCUCTEMHBIN (OuoreoneHoTHYeCKUii), 6nocdepuniit. Ilpouecchl, mpoucxondiue B >KUBBIX cucTeMax. OCHOBHBIE NPHU3HAKU
xuBoro. Ku3Hp kak ¢popma cyiiecTBoBaHus Matepun. Hayku, u3ydaroriye >KuBble CHCTEMBI Ha Pa3HBIX YPOBHSIX OpPTaHU3AIINH.

N3yuenue xkuBbiXx cucteM. MeTonbl Ouonornyeckod Hayku. HaOmronenue, m3MmepeHue, SKCIEPUMEHT, CHCTeMaTHh3alus,
MeraaHanu3. [loHsTue o0 3aBUCMMOM M HE3aBUCHMOW nepeMeHHOW. [lmanupoBanue skcrepuMenTta. IlocTaHoBKa M mpoBepka
runote3. Hyneas runoresa. [lonstie BoiOOpkU U €€ J0CTOBEpHOCTh. Pazdbpoc B Ouonoruueckux AaHHbIX. OLEHKa JOCTOBEPHOCTH
IIOJIyYEHHBIX Pe3y/bTaTOB. [I[pUYMHBI HCKAKEHUA PE3YIbTATOB dKCIIEpUMEHTa. [IoHsATHE cTaTHCTUYECKOTO TeCTa.

JlemoHCcTpanumn

Tabmumpsl 1 cxembl: «OCHOBHBIE NMPU3HAKU JKU3HW», «buonornueckue cucremb», «CBOMCTBA KUBOW MaTepun», «YpOBHU
OpraHM3alrd XUBOW NPUPOIBD», «CTpoeHne KUBOTHOM KIETKW», «TkaHM XKUBOTHBIX», «CHCTEMBI OPTaHOB YEJIOBEYECKOIO
opranuzMay, «buoreoiieHo3», «buochepa», «MeToabl U3yUeHHUs! )KUBOU TPUPOJIBI».

O6opynoBanue: 1abopaTopHOE 000pPYAOBAaHUE JJIs IPOBECHUS HAOIIOACHUH, U3MEPEHUH, IKCIIEPUMEHTOB.

IIpakTnueckas padora «Vcrnonb30BaHUE PA3TUYHBIX METOJIOB ITPU U3YUYECHHUH )KUBBIX CUCTEM.

Tema 3. buoJsiorust KJIeTKu

Krnerka — cTpykTypHO-(GyHKIMOHATIBHAS euHUIA ®KUBOTO. VcTtopust oTkpbiTust KieTku. Paboter P. I'yka, A. JleBeHryka.
Knerounas reopus (T. [lIBann, M. Illneiinen, P. Bupxo). OcHOBHBIE MOJ0KEHUSI COBPEMEHHOM KJIETOYHON TEOPUHU.

MeToapl MONEKYISIPHON M KJIETOUHOM OHMOJIOrMH: MUKPOCKOMHMS, XpoMaTorpadus, 31eKTpodopes, METO] MEUYEHbIX aTOMOB,
muddepeHnranbHoe HEHTPU(PYTrUpoBaHKEe, KYJIbTUBUPOBAHUE KIETOK. DJIEKTPOHHAS MUKPOCKOIIHSI.

JdemoncTpanumn

IToptpetsr: P. I'yk, A. Jlesenryk, T. [lIBann, M. IlInennen, P. Bupxos, K. M. bap.

Ta6JII/IHBI u cxeMbl: « CBETOBOM MUKPOCKOID?, ((9H€KTpOHHBII>'I MHUKPOCKOID?, ((I/ICTOpI/I}I Pa3sBUTHA MCTOJ0B MUKPOCKOIINH)).



ObopynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl pACTUTEIbHBIX, )KUBOTHBIX U 0aKT€PHAJIbHBIX KIIETOK.

IpakTnueckasi padora «l3ydenue MeTo10B KJIETOUHOU OMojoruu (Xxpomarorpadus, snekrpodopes, nuddepeHnmansHoe
nentpudyruponanue, [1LP)».

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKU

XUMUYECKUN COCTaB KJIETKU. Makpo-, MUKpPO- M YJBTPAMHUKPOAJIEMEHTHI. Boma u €€ posib Kak pacTBOPUTENS, PEarcHra,
y4yacTHE€ B CTPYKTYpUPOBAHUHU KIETKH, TEIUIOPEryasuuu. MuHepaiabHble BEIIECTBAa KIETKH, MX Ouosoruueckas posb. Poib
KaTHOHOB U aHUOHOB B KJIETKE.

Oprannueckue BeUIECTBA KIETKH. buosornueckue mnoguMepnl. benku. AMHUHOKHUCIOTHBIA cocTaB OenkoB. CTpyKTypbl
O0enkoBoil Mozekyiabl. IlepBuuHas cTpykTypa Oenka, NENTHIHAs CBsS3b. BTOpuuYHas, TpeTW4HAasl, YETBEPTUUHASI CTPYKTYpBHI.
Henatypanus. CoiictBa OenkoB. Knaccudukanusa 6enkoB. buonornueckue GyHKIUHA OEIKOB..

VYrieBoabl. MoHOCaxapubl, 1MCaxapyibl, OJIMTrOcaxapuabl U nonucaxapuabl. OOUIMil TIaH CTpOeHUs U (PU3UKO-XUMHUYECKHE
CBOICTBa yriaeBo0B. buonornyeckue GyHKIUHN YIIE€BOAOB.

Jlumuasl. ['wppodunbsHO-ruapodoOHBIe cBolicTBa. Krnaccubukamus nunuaoB. Tpurmumuepuasl, (ochonunuabl, BOCKH,
crepoupl. buonorndyeckue GyHkiuu nunuaoB. OOIMe CBOWCTBA OHMOJIOTHMYECKHX MeMOpaH — TEKy4ecTb, CIOCOOHOCTh K
CaM03aMbIKaHHIO, OJTYTIPOHULAEMOCTb.

Hyxnennoseie kucnotel. [JHK m PHK. Crpoenue nyknenHoBbix kucioT. Hykneotuzael. [IppuHIMI KOMILUIEMEHTapHOCTH.
[IpaBuno Yapradda. Ctpykrypa JJHK — nBoiinas cnupans. Mecronaxoxaenue u omonornueckue ¢pyakuun JIHK. Bugsr PHK.
Oynkuun PHK B knertke.

Crpoenue mosekynbsl AT®. Makpoasprudeckue cBsizu B Mojiekyie AT®. buonornueckue ¢pynkuuun ATD. BoccraHoBieHHbIe

MEPEHOCUYUKH, UX (PYHKIIMU B KIIETKE.



CrpykTypHas Ouoyorus: OMOXUMHUYECKHE U OuodHU3MYecKHe HCCIEeNOBAaHUA COCTaBa M MPOCTPAHCTBEHHOM CTPYKTYPHI
OMOMOJICKY!I.

JleMoHCTpanumn

[Toptpetst: JI. [lonunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, @. Canrep, C. [Ipy3unep.

Juarpammel: «PacripeniesieHue XUMAYECKUX 3JIEMEHTOB B HEXKUBOW NpuUpoAe», «PacnpeneneHne XuMHYECKUX 3JEMEHTOB B
KHABOU IIPUPOIE».

TaOmumsl u cxemsl: «lleproguueckast TabiuIa XUMHUYECKHX AJIEMEHTOBY», «CTpoeHHE MOJEKyJbl BOJbD», «BemectBa B
COCTaBe OpraHu3MoB», «CTpoeHue MOJeKyJbl Oenkay, « CTpyKTypbl O€IKOBOW MOJEKYNIbD», «CTPOEHHE MOJIEKYJI YIIEBOAOBY,
«CTpoeHne MOJEeKyJ TUnuA0BY, «HykienHoBbIe KHCIOThD», «CTpoeHne MosieKyisl ATD».

O6opynoBanue: XUMUYECKast MOCyAa U 000PYyI0BAHHUE.

JlaGopaTopHasi padora «O0HapyxeHUE OCIKOB € MOMOIIBI0 KaY€CTBEHHBIX PEaKIUii».

JlaboparopHasi padora «/ccnenoBanre HyKJIEHHOBBIX KUCIIOT, BBIIEJIEHHBIX U3 KJIETOK Pa3INYHbIX OPraHU3MOBY.

Tema 5. CTpoenne u QyHKIUUM KJICTKH

Tumnsl KJI€TOK: sykaproTHUecKas U pokapuornyeckas. CTpyKTypHO-(yHKIIMOHAIbHbIE 00pa30BaHUsI KIETKH.

Crtpoenne mpokapuoTHdeckoi kieTku. Kietounas creHka OakTtepuili u apxeil. OCOOEHHOCTH CTPOCHHS TeTepOoTpOodHON H
aBTOTPO(HON IPOKAPUOTUUECKUX KIETOK. MecTO U posib MPOKAPUOT B OMOLIEHO3AX.

Ctpoenne u (GyHKIMOHUPOBAHUE SyKapuOTHUECKOW KieTku. [lmazmaruueckass memOpana (mmasmanemma). CTpykTypa
Ma3MaTuyeckod MeMmOpaHbl. TpaHCHIOPT BEIIECTB uepe3 IJIa3MaTHYECKyl0 MeMOpaHy: maccuBHbIA (quddysus, obieryéHHas
muddy3usi), akTUBHBIA (TIEPBUYHBIA M BTOPUYHBIM akTHBHBIM TpaHcnopT). [lomynponuriaemocts MemOpaHnbl. PaGota HaTpwuii-
KaJIMEBOT0 Hacoca. DHJOIMTO3: MUHOLUTO3, (aronutos. Jk3ouuto3. Knerouynas crenka. CTpykTypa W (YHKIMH KJIETOYHOM

CTEHKU pacTeHUM, rpuooB.



[uroruazma. [lurozomns. [utockenet. JBmkenue nuromiazMel. Opranouabl kieTku. OqHOMEMOpaHHbIE OPTaHOUIbI KICTKH:
supomnasmarudeckas cetb (JIIC), anmapar ['onbaxu, JTU30COMBI, UX CTpoeHHE M (QyHKIUH. B3auMocCBs3b OAHOMEMOpaHHBIX
opraHouioB kietku. CTpoeHHE TpaHySIPHOTO peTukyiayMa.. CHHTe3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOUHBIX MEMOpaH.
['manxuii (arpanynsipHbIN) SHIOMIa3MaTHYECKUN peTukyiyMm. CekperopHas GyHkius anmapara ['onpmku. TpaHCHOPT BEIIECTB B
KJeTke. Bakyonu pacturenbHbIX KIeToK. Kiterounslii cok. Typrop.

[ToryaBTOHOMHBIE OPraHOUIBI KJIETKH: MUTOXOHIPUH, TUIACTUIBL. [Ipoucxoscoenue mumoxonopuu u niacmuo. Cumodbuozenes
(K.C. Mepesxckosckuii, JI. Mapeynuc). CtpoeHnne U (QyHKIMM MUTOXOHApPUN M TutacTujl. [lepBUuHBIE, BTOPUYHBIE U CIOXKHBIC
1acTUAbl (POTOCUHTE3UPYIOIIUX FYKApHOT. XJIOPOIUIACTHI, XPOMOILIACTBI, JIEMKOIIIACTHI BBICIIUX PACTCHHM.

HememOpanubsie opranouasl kietku CrTpoeHue u  (QyHKIMM HEMEMOpaHHBIX OpPraHOUAOB KIETKH. PuOoCOMBI.
MukpodunameHnTsl. Mpbleunsie kiaeTkd. Mukpotpybouku. Knetounslii nueHtp. CTpoeHue U ABMKEHHE KI'YTUKOB U PECHUYEK.
MukpoTpyOouku nutoria3Mel. LleHTpronb.

Anpo. ObGonouka siapa, XpoOMaTUH, KapUoIUIa3Mma, SAPBIINIKKA, UX CTPOCHHE M (PYHKIUHU. SnepHbId OEIKOBBI MaTpHKC.
[IpocTpaHCTBEHHOE PACIOI0KEHHE XPOMOCOM B MHTEpPa3zHOM sifpe. besnku XxpomaTrHa — TUCTOHBI.

Krnerounsie Bximtouenusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK SYKapUOT (PaCTUTEIBHOMN, )KUBOTHOU, TPUOHOI).

JleMmoHcTpanuun

[Toptpetsr: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuibr u cxembl: «CTpoeHHE DYKApUOTUYECKON KIeTKn», «CTpoeHue >KMBOTHOW KIETKW», «CTpOeHWEe pacTUTEIbHOMN
KIIETKN», «CTpOEHUE MUTOXOHAPUWY, «S1po», «CTpoeHne NpOKapUOTUYECKON KIETKH.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIpENaparbl pacTUTENbHbIX, JKHUBOTHBIX KIETOK, MHUKpPOIpenaparhbl
OaKTepHaTbHBIX KIETOK.

JlabopaTtopHasi pa6ora «/3ydeHue CTpoeHus KJIETOK Pa3IM4HbIX OPTaHU3MOBY.



IpakTnueckasi padora «l3yueHrue CBOMCTB KJICTOYHON MEMOpaHbI».

JlaGopaTopHnas padora «/ccienoBanue miazMoian3a v IeTUIa3MoJIN3a B PACTUTEIIbHBIX KIIETKAX).

IIpakTuyeckas padora «/I3ydyeHue NBHKEHHS LIUTOILIA3MbI B PACTUTENBHBIX KIETKaX».

Tema 6. O0OMeH BelIeCTB M NPeBpPallleHUe JHEPIUH B KJIETKe

ACCUMWIISIIIAS U TUCCUMIIALIMA — JIBE€ CTOPOHBI MeTabosiu3Ma. Tumbsl oOMeHa BEIIeCTB: aBTOTPOGHBINA U TeTepOTPOdHBII.
VYyactue kuciaopoga B OOMEHHBIX IIpoleccax. DHepreruueckoe oOecnedyeHue kieTku: mnpeBpaiieHne ATD B oOMeHHBIX
npoueccax. @epMeHTAaTUBHBIA XapaKTep peakuuil KIETOYHOro Merabonusma. DepMeHThI, UX CTPOCHME, CBOMCTBA U MEXaHU3M
neictBua. Kodpepmentsl. OTinnunsg (pEepMEHTOB OT HEOPraHMYECKUX KaTanu3aTopoB. benku-akTMBaTOpbl M OEIKH-MHTUOUTOPHI.
3aBUCHUMOCTb CKOPOCTH (DEPMEHTATUBHBIX PEAKLU OT PA3IUYHBIX (PAKTOPOB.

[lepBuunbIii CMHTE3 oOpraHuyeckux BemecTB B kieTke. dorocunrte3. Ponb xjoporacToB B mpoiiecce (oTocHHTE3A.
CeroBast u TemHoBas (aspl. I[lpomykTuBHOCTH (oTocuHTe3a. BiusiHue paznuyHbIX (PAKTOPOB Ha CKOPOCTh (POTOCHHTE3A.
3Hauenue PoTocuHTE3A.

XemocuHte3. PazHooOpa3ue opraHn3MOB-XeMOCUHTETUKOB: HUTPU(DULIMPYIOUTUE OAKTEPHH, KEJIE300aKTEpUH, CEPOOAKTEPHH,
BOJIOPOJHbIE OaKTepur. 3HaYCHHE XEMOCHUHTE3A.

AHaspoOnbie opranu3mbl. Buasl Opokenus. I[IpogykTel OpokeHHMs] W WX UCIHOJIb30BAHUE YEJIOBEKOM. AHa’pOOHbBIC
MUKPOOPTaHU3MbI KaK 00BEKTbl OMOTEXHOJIOTHH U BO30YIUTENN OOJIe3HE.

AdpoOHBIE OpraHu3Mbl. JTambl 3Heprerudyeckoro oOmeHa. [loxroroButenbHbI 3Tam. [MKomuM3 — OECKHCIOPOAHOE
PaCIIEIJIEHUE TIIIOKO3bI.

buonornyeckoe OKHCIIEHHE, WJIM KIETOYHOE JIbIXaHue. Poiib MUTOXOHApHUI B Mpoleccax OHOJIOrMYeCKOro OKHUCIEHUS.
Huknuueckne peakuuu. OxuciautensHoe QochopunupoBanue. IlpenmyiiectBa a’spoOHOro myTh OOMEHa BEIIECTB IEpen

aHa’poOHBIM. DHPEKTUBHOCTH FHEPTETUIECKOTO0 OOMEHA.



JdeMoHCcTpanuu

[Toptpetst: k. [Ipuctnu, K. A. Tumupsszes, C. H. Bunorpanckuii, B. A. Durensrapar, 11. Mutuem, I'. A. 3aBap3uH.

Tabmumer u  cxembl: «®PotocuHTE3», «DHepreTuueckuii obmen», «buocunTes Oenka», «CtpoeHue QepMeHTay,
«XEeMOCHHTE3Y.

ObopynoBaHue: CBETOBOM MUKPOCKOI, 000pYAOBaHKE AJII MPUTOTOBICHHS IOCTOSHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopHas padora «/3yueHne KaTaTUTUUECKON aKTUBHOCTH (DEPMEHTOB (Ha MpUMEPE aMUIIa3bl WM KaTajiasbl)».

JlabopaTopnas padora «/3yueHne (pepMEHTAaTUBHOIO pacLIEIUICHHUs NEPOKCUAA BOAOPOAA B PACTUTENBHBIX M KHUBOTHBIX
KJIETKaxX).

JlabopaTopnas padora «CpaBHeHuE Npo1eccoB (POTOCUHTE3A U XEMOCUHTE3A.

JlaGopaTopHasi padora «CpaBHeHHE MPOIECCOB OPOKECHUS U JbIXAHUS.

Tema 7. HacaeacrBennass uHGopmManus U peaju3anus eé B KiIeTKe

Peaknum wmatpuuyHoro cuHre3a. IIpUHOMII KOMIIJIEMEHTAPHOCTH B PEAKUUAX MATPUYHOrO CcHHTe3a. Peanmsanus
HacjeAcTBeHHOM uHpopmanuu. ['eHeTmueckuil koxa, ero cpoiictBa. TpaHckpunuuss — MarpuuHblid cuHTe3 PHK. IlpuHiumne
TPAHCKPUIILNN: KOMIJIEMEHTAPHOCTh, AHTUIIAPAJUIEIBHOCTh, aCUMMETPUYHOCTD.

Tpancnsuust u e€ stanbl. Yuactue TpancnopTHeix PHK B OnocunTese Oenka. YcmoBus 6uocuntesa Oenka. KoaupoBanue
aMUHOKHUCITOT. Posibs pubocoM B OnocuHTE3€ Oernka.

Opranuzaiusi reHoMa y IPOKapuoT U dYKapUOT. Perymsius akTUBHOCTH T€HOB y Mpokapuot. [ unotesa onepona (P. XKakoo,
XK. Mano). Perynsiuus oOMEHHBIX MPOLIECCOB B KieTke. KineTouHslil romeocTas.

Bupycel — HekneTouHble (OPMBI KU3HU U 00NHMratHble napa3utbl. CTpOEHHE MPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB,
O6axTeprodaros.

BupycHslie 3a00seBaHus yenoBeka, )XuBoTHbIX, pactenuid. CITN, COVID-19, counanbHbie 1 MEAUITUHCKUE TTPOOIEMBI.



buoungpopmamura: ummeepayus u  anamuz  Oonvwux maccugos  («bigdatay) cmpykmypHuLix  OuUOIO2UYECKUX
oannvix. Hanomexnonozuu 6 buonoeuu u meouyune. Ilpoepammupyemoie pynkyuu 6eakos. Cnocoovt 00cmasKu 1eKapcms.

JlemoHCcTpanumn

IToptpetsl: H. K. Konbios, /. Y. IBaHOBCKUI.

Tabmuips! u cxembl: «buocunTes Oenkay, «I eneTnueckuit Koy, «Bupyce», «bakrepuodarm.

IIpakTnyeckas padora «Co3naHue MOJIEIN BUPYCay.

Tema 8. 7’ Ku3HeHHBIH UK KJIETKH

Kierounslil ukd, ero nepuoasl U peryisiuus. Marepdaza u Muto3. OCOOEHHOCTH MPOLECCOB, MPOTEKAIOMINX B UHTEpdase.
[lonroroBka kieTkn K JeneHuo. Ilpecunrermdyeckuil (MMOCTMUTOTHUYECKHM), CHUHTETUYECKUH M  TMOCTCUHTETUYECKUUN
(IpeMUTOTHUYECKHI) TIEpHOIbI UHTEP(DA3HI.

Marpuunbii cunte3 JHK — permmkanua. [lpuanuner permmmkanuu JHK: kommieMeHTapHOCTh, NOIYKOHCEPBATHUBHBIN
CHUHTE3, aHTUnapauieabHocTh. MexanusMm perukanuu JIHK. Xpomocombl. Ctpoenue xpomocoMm. Ternomepbl U Teaomepasa.
XPpOMOCOMHBIN Ha0Op KJIETKU — KapUOTUIL. JIUIJIOMAHBIA M TaIUIOMAHBIA HAOOPHI XPOMOCOM. ['OMOJIOTMYHBIE XPOMOCOMBI.
ITosmoBBIE XPOMOCOMBI.

Henenne kietkn — MATo3. CTaguu MHUTO3a U MPOUCXOJSAIIME B HUX Ipolecchl. Tumbl MuUTO3a. KapuoKknHE3 W IIUTOKUHES.
buonornueckoe 3HaueHUE MUTO3A.

Perynsanust MuTOTHYECKOTO UKIIA KJIETKH. [[porpamMmmupyemast kiieTouHasi TuOesb — aromnTo3.

Knerounoe simpo, xpomMocoMsbl, hyHKIIMOHAIBHAS TeHOMUKA. Mexanuszmvl npoaughepayuu, oughgepenyuposku, cmapenus u
eubenu knemox. «lL{ugpposas knemrxa» — buoungopmamuyeckue mooenu QYHKYUOHUPOBAHUSL KILEMKU.

JleMmoHCcTpanumn

Ta6nuier 1 cxembl: «  KU3HEHHBIN LUK KIETKNY, «Muto3», «Ctpoenue xpomocom», «Pernukarus JJHK.



OO6opynoBaHue: CBETOBOW MUKPOCKOII, MUKpoIpenapatbl: « MUTO3 B KIETKaX KOPEIIKA JTyKay.

JlaGopaTopHasi padora «/3ydyeHre XpoMOCOM Ha TOTOBBIX MUKPOIIPENApaTax».

JlaboparopHasi pab6ora «HabnroneHne MuTo3a B KJIE€TKaX KOHYMKA KOPEIIKa JIyKa (Ha TOTOBBIX MUKPOITPENapaTax ).

Tema 9. CTpoenne u GQyHKINH OPraHM3MOB

buonornyeckoe paznooOpasue opranu3MoB. OTHOKIETOUYHBIE, KOJIOHUATBHBIC, MHOTOKJICTOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHHSI W >KU3HEACSITEIBHOCTH OJHOKJIETOYHBIX OpraHu3MoB. baktepuu, apxeu, OJHOKJIETOYHBIE T'PUOBI,
OJIHOKJIETOYHBIE BOJOPOCIH, APYrue NpoTUCThI. KoJIOHWAIbHBIE OPTaHU3MBI.

B3anMoCBs3p 4acTell MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl U CUCTEMBI OpraHoB. OpraHus3M Kak €IUHOE LIEJIOE.
I'omeocras.

Tkanu pacteHuil. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTebHAas, MOKPOBHAs, MPOBOJAINAS, OCHOBHAs, MEXaHHYECKas.
OcobeHHoCTH cTpoeHUs, QYHKIIUNA U PACTIONIOKEHUS TKaHEH B OpraHax pacTeHUM.

TkaHW KUBOTHBIX M YEJOBEKA. THIBI JKUMBOTHBIX TKAHEW: OJIMTEIWAJIbHAS, COCAUHUTENIbHAS, MBILICYHAs, HEPBHAS.
OcobeHHoCTH cTpoeHUs, PYHKIIMNA U PACIIONOKEHUS TKAaHEH B OpraHax »KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble 1 T€HEPATUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPTaHOB JKMBOTHBIX M YeiaoBeKa. OyHKIIUU
OPTraHOB U CUCTEM OPIraHOB.

Omnopa Tena opranu3moB. Kapkac pactenuii. CKeJIeTbl OJHOKJIETOYHBIX MU MHOTOKJIETOYHBIX XHUBOTHBIX. HapykHblii u
BHYTpPEHHHUI ckeneT. CTpOeHHE U TUIIbI COCIMHEHUS] KOCTEH.

JIBib>keHUEe OpraHu3MoB. J[BuKeHHE OMHOKJIETOYHBIX OpPraHM3MOB: aMEOOWIHOE, JKTYTUKOBOE, peCHUYHOE. JIBMXKeHUe
MHOTOKJIETOYHBIX PACTEHHH: TPONMU3Mbl U HACTHUU. JIBHIKEHHWE MHOTOKJIETOUYHBIX >KMBOTHBIX M YEJIOBEKA: MBIIICYHASI CHUCTEMA.

Pednexc. CkeneTHble MBILIIBI U UX padOTa.



IInranue opranusmMos. [lornoienne BoAbl, YIVIEKACIOIO ra3a ¥ MUHEPAJIBHBIX BEILIECTB pacTeHUAMU. IIuTaHue KUBOTHBIX.
BHYTpHUIIOJIOCTHOE M BHYTPUKIIETOYHOE MNHUIEBapeHue. [InTaHne mo3BOHOYHBIX KUBOTHBIX. OTHENBI MAIIEBAPUTEIBHOTO TPAKTA.
[TnmeBapurensHbie xkenessl. [InmeBapuTenpHas cucTeMa 4eJI0BeKa.

Jbixanue opraHu3MmoB. JlpIxaHue pacTeHui. /[pixanue >kuBOTHBIX. JuQdy3us razoB uepe3 MOBEPXHOCTh KieTkH. KoxHoe
apixanue. JlpixarenpHas ToBepXHOCTh. JKabOepHoe W J€royHoe apixaHue. [[pIxaHWE MO3BOHOYHBIX XHUBOTHBIX U YeEJIOBEKa.
OBOJIIOLIMOHHOE YCJIIO)KHEHUE CTPOEHUs JIETKMX II03BOHOYHBIX JKMBOTHBIX. /JlpIXarenpHas cuCTeMa 4YeloBeKa. MeXaHWu3m
BEHTWISILIMM JIETKUX Y NTUL U MIEKONUTAIOIUX. Perynsauus apixanus. [[pixaTenbHble 00bEMBI.

TpaHcnopT BEMIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTEHUM. TPaHCHOPT BEWIECTB Y KUBOTHBIX. KpoBeHOCHAs
cucrteMa u e€ opransl. KpoBeHOCHasi CUCTEMa MO3BOHOYHBIX JKMBOTHBIX M 4esoBeka. Cepale, KPOBEHOCHBIE COCYAbI U KPOBb.
Kpyru kpoBooOpaiieHus. DBONIONUOHHBIE YCIOXHEHUS CTPOEHUSI KPOBEHOCHOM CHUCTEMBI IMO3BOHOYHBIX >KMBOTHBIX. Pabota
cepla v €€ peryyisuus.

Beigenenne y opraHu3sMoB. Beinenenuwe y pacreHuid. Boinenenue y xkuBOTHbIX. CoKpaTUTENbHbIE Bakyoau. Oprassl
BbiAienieHns. GunpTpainus, cekpenus u 00paTHOE BCAChIBaHWE KaK MEXaHU3Mbl padO0ThI OpraHoB BblAeneHHs . CBsI3b MOJOCTHU TeENa C
KPOBEHOCHOW W BBIICIUTEIBHON CUCTEMaMH. BplielleHne y NO3BOHOYHBIX JKMBOTHBIX M uyenoBeka. [louku. Crpoenue u
¢dbyHkunonupoBanue Hedpona. OOpazoBaHNE MOYH Y YETIOBEKA.

3ammra y OpraHM3MOB. 3allluTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil M LUCTHI MPOCTEHUIIMX. 3aliuTa y
MHOT'OKJIETOYHBIX pacTeHnid. KyTukyna. CpencrBa NacCUBHOM M XUMUYECKOM 3aIUThl. DUTOHIUABI.

3ammra y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI U MX MPOU3BOAHBIC. 3alllUTa Opranu3Ma ot 6osne3neil. UMmyHHas cuctema
yesnoBeka. KIeTouHblii U TryMOpalibHbIE MMMYHUTET. BpoXXIE€HHBIM M NPUOOPETEHHBIM crnenupuiyeckuii uMMyHuTeT. Teopus
KJIOHaJIbHO-cenekTuBHOro nMmyHurera (II. Opnux, ®@. M. bepner, C. ToneraBa). BocnanutenbHble OTBETHI OpraHu3MoB. Poiib

BpO}KI[éHHOFO HMMYHHUTCTA B Pa3BUTUN CUCTEMHBIX 3a00JICBaHHA.



PaznipaxxuMOCTh U peryisiivsi y OpraHu3MoB. Pa3ipa)kuMOCTh y OJHOKJIETOUYHBIX OpraHu3MoB. Takcucel. Pa3apaxuMocTs u
perynsuus y pacteHuil. PocToBbI€ BElIECTBA U UX 3HAUYCHHUE.

HepBHas cuctema u pedaekTopHas perysnus Y )KUBOTHRIX. HepBHas cucreMa u € oTaesbl. DBOIOIMOHHOS YCIIOKHEHUE
CTPOCHHSI HEPBHOW CHUCTEMBI Yy KUBOTHBIX. OT/IENIBl TOJIOBHOI'O MO3Ta MO3BOHOYHBIX KUBOTHBIX. Peduiekc u pedekTopHas myra.
be3ycnoBHEIE U YCIOBHBIE PE(DIEKCHI.

['ymopanbHast perymsius U SHJIOKPUHHAS CUCTEMA KUBOTHBIX M yesioBeka. JKesne3bl SHAOKPUHHON CUCTEMBI U MX TOPMOHBI.
JleticTBue TOpMOHOB. B3aMOCBs3b HEPBHOM 1 SHIOKPHUHHOM cucTeM. [ nmoranaMmo-runodusapHas cucrema.

JlemoHCcTpanumn

IToptper: U. I1. I1aBnos.

Tabmuiet U cxembl: «OIHOKIETOYHBIE BOJOpOCIN», «MHOroKIeTouHble Bojopocin», «bakrepun», «IIpocreitmmey,
«Opranbpl IBETKOBBIX pacTeHUi», «CUCTEMBbI OPTraHOB MO3BOHOYHBIX JKUBOTHBIX», « BHyTpeHHEE CTpOEHHUE HACEKOMBIX», « TkaHU
pactenmity, «KopHeBbie cuctembl», «CTpoeHue credis», «CTpOeHHE JTUCTOBOM IUIACTUHKH», «TKaHW >KHUBOTHBIX», «CKener
yenoBekay, «llumeBapurensHas cucremayn, «KpoBeHocHas cucrtemay, «/lpixarensHas cucremay, «HepBHas cucrema», «Koxay,
«MpImieyHasi cucteMa», «BbiaenuTenbHas CcUCTEMa», «OHIOKpUHHAs cucteMa», «CTpoeHHe MbIby, «MMMyHUTETY,
«KumegnononoctHbie», «Cxema MUTaHUS pacTeHUi», « KpOBEHOCHBIE CUCTEMBI TTO3BOHOYHBIX KUBOTHBIX», «CTpOEHHE TUAPHIY,
«Ctpoenue mnaHapuny», « BHyTpeHHee cTpoeHHe JO0XKIeBoro ueps», «HepBHas cucrtema pruio», «HepBHas cucrtema JSTyIIKWY,
«HepBHas cucrteMa mnpecMmbikaromuxcs», «HepBHas cuctema ntuiy, «HepBHas cucrema miekonuTaronmx», «HepBHas cucrtema
yesoBekay, «Pediexcy.

O6opynoBaHKe: CBETOBOM MUKPOCKOII, MUKpPOTIpenapaThl OJJHOKJIETOYHBIX OPraHU3MOB, MUKPOIIpENapaThl TKaHEH, paKOBUHBI
MOJUTIOCKOB, KOJIJICKIIMA HACEKOMBIX, HWTJIOKOXKHUX, KUBBIE SK3EMIUIIPhl KOMHATHBIX pAcTeHHH, repOapuu pacTeHUU pa3HBIX

OTACJIOB, BJIAXHBIC MPCHapaTbl JXUBOTHBIX, CKCJICThI ITO3BOHOYHBIX, KOJJICKIHNH 0ECI03BOHOYHBIX ZKHBOTHBIX, CKCJICT YCJIOBCKA,



o0opyJ0oBaHue JUIsl JAEMOHCTpPAlMM TMOYBEHHOTO M BO3AYIIHOTO MUTAaHUS PACTEHUM, paclIeIUieHUs Kpaxmaia U OeTKOB MO/
neicTBueM (GepMEeHTOB, 00OpYJIOBaHUE ISl JEMOHCTPALIUM OIBITOB MO M3MEPEHUIO KU3HEHHOW EMKOCTH JIErKUX, MEXaHU3Ma
JBIXaTEJIbHBIX JBUKEHUI, MOJICJIH TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGopaTopHas padora «/3ydyeHrue TKaHEl paCTCHUI».

JlaGopaTopHasi padora «/3yueHne TKaHeH )KUBOTHBIX».

JlaGopaTopHasi padora «/3yueHne opraHoB IBETKOBOI'O PACTCHHUS.

Tema 10. PazMHokeHHe U pa3BUTHE OPTraHU3MOB

@opMbI pa3MHOKEHHUS OPraHuW3MOB: Oecrojoe (BKIIOYas BEreTaTHUBHOE) W MOJoBoe. Buabl Oecrnojioro pa3MHOKEHHUS:
MMOYKOBAHUE, CIIOPYJIALMS, PparMeHTalrs, KIOHUPOBAHHUE.

[TomoBoe pasmuHoxkeHue. IlonmoBele kneTku, win ramersl. Meno3. Cragum wmenosa. [loBegeHune Xpomocom B MEHO3eE.
Kpoccunrosep. buosiornduecknii CMbICII MEM03a M ITOJIOBOTO Iporecca. Meno3 u ero MecTo B )KU3HEHHOM LIUKIIE OPTaHU3MOB.

[IpenzaponeimeBoe pasputue. ['ametorenes y >kuBoTHbIX. [lonoBbie xene3pl. OOpa3oBaHUE U Pa3BUTHE TOJIOBBIX KIIETOK.
Cnepmarorenes u ooreHe3. CTpO€HHUE MOJOBBIX KIETOK.

OmomoTBOpeHHEe W AMOpPUOHANIBHOE pa3BUTHE KUBOTHBIX. CHocoObl OIUIOJOTBOPEHHUS: HAPY)KHOE, BHYTpPEHHEE.
[Taprenorenes.

NunuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). ODMOpUOJIOTHS — Hayka O pa3BUTUU opraHu3moB. Craguu
AMOpHOTeHe3a JKUBOTHBIX (Ha mpumepe jsarymku). po6nenne. Tunsl npobnenus. OcoOEHHOCTH APOOJICHUS] MIICKOTUTAIONTNX.
3apoJIbIleBble JTUCTKU (TacTpyisiius). 3akjiajJika OpraHOB M TKaHEM W3 3apOJIbIINIEBHIX JIMCTKOB. B3anmHOe BIUsHHE 4YacTei
Pa3BUBAIOIIETOCS 3apojbiiia (AMOpHOHATbHAS UHAYKIMS). 3aKiiaKka MIaHa CTPOCHUS KUBOTHOT'O KaK pe3yJbTaT UePAPXUUECKUX

B3aMMOJICUCTBUI TeHOB. BiusHre Ha SMOPHOHATFHOE PA3BUTUE PA3THYHBIX (DAKTOPOB OKPYKAIOIIECH CPEIb.



Poct u pasButue xuBoTHbIX. [locTamMOpronanbHbiil iepuo. [Ipsimoe u Henpsimoe pa3Butue. Pa3Butue ¢ meramopdo3oM y
0eCcrnO3BOHOYHBIX M TTO3BOHOUYHBIX JKMBOTHBIX. brosnorndeckoe 3HaueHue MpsiMOTo U HETIPSIMOTO Pa3BUTHS, X PACPOCTPAHEHUE B
npupoje. Tumsl pocta >KUBOTHBIX. DaKTOPHI PEryJSIIANA POCTA KUBOTHBIX M YenoBeka. CTaaun MOoCTIMOPHUOHAIEHOTO Pa3BUTHS Y
’KUBOTHBIX U yenoBeka. [lepuonapl onTorenesa yenoBeka. CTapeHue U CMEPTh KaKk OMOJIOTUYECKHE MPOIIECCHI.

Pasmuoxenne u pazputue pacteHuil. 'ametodur u ciopoput. Meiio3 B )KU3HEHHOM LUKIIE pacTeHHi. OOpazoBaHue crop B
mpouecce Meio3a. [ameroreHe3 y pacreHnil. OTIUIOIOTBOPEHHME W PA3BUTHE PACTUTEIBHBIX OpPraHuU3MoB. J[BOiiHOE
OIIOZIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U Pa3BUTHE CEMEHHU.

MexaHu3MBbI PETYJIAIUA OHTOTCHE3a Y PACTCHUMN U )KUBOTHBIX.

JdemoHcTpanuu

IToptpetst: C. I'. Haamun, X. [lInemas.

Tabnuiel u cxembl: «BeretaTuBHOE pazMHOXKEHUE», « TUIIBI OECroIoro pa3MHOXKEHUs», «Pa3MHOXKEHUE XJIaMUIOMOHA/IbIY,
«Pa3MHOXXEeHHE OIBrJICHBDY, «Pa3MHOXEHUE THAPBD, «Meio3», «XpoMmocombl», «l'amerorenes», «CTpoeHHE SHUIEKIECTKH U
criepmaTo3onsiay, «OCHOBHBIE CTaauu OHTOTEeHE3a», «lIpsamoe u HempsiMoe pa3BuThue», «Pa3BUTHE MaWCKOro xyka», «Pa3Butue
capaHun», «Pa3BuTue nATymKn», «J{BOMHOE OIUIOJOTBOPEHUE Y LBETKOBBIX pacTeHuid», «CTpoeHue CceMsiH OJHOAOJBHBIX M
JIBYJIOJBHBIX PACTCHUN», «JKW3HEHHBIN UK MOPCKOW KaIyCTbDy, <« KU3HEHHBIN HUKI MXa», «KU3HEHHBIN UK NAIOPOTHUKAY,
«OKW3HEHHBIN UK COCHBI».

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpEnapaThl SHUIEKICTOK M CIepMaTo30uaoB, Moaenb «llukm pasButus
JATYIIKW.

JlabopaTopHas padora «/3ydueHrne CTpOeHUs MOJOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpenapaTaxy.

IIpakTHyeckas padora «BbIsiBiIeHNE TPU3HAKOB CXOACTBA 3aPOJIbIIIEH TO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopHnasi pa6otra «CTpoeHHE OPraHOB PA3MHOKEHUS BHICIIUX PACTEHUI.



Tema 11. 'eHeTHKa — HAyKa 0 HACJIEACTBEHHOCTH M U3MEHYHUBOCTH OPraHU3MOB

Hctopus craHOBiIeHMS W pa3BUTUA TEHETUKM Kak Hayku. PaGorel I'. Menpnens, I'. ne ®puza, T. Moprana. Poiupb
OTEUECTBEHHBIX YUEHBIX B pa3BuTuu renetuku. Paboter H. K. Kombnosa, H. M. BaBmiiosa, A. H. benosepckoro, I'. JI. Kapmeuenko,
10. A. ®unmunuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIE TEHETUUYECKUE TTOHSATHUSI U CUMBOJIBL. ['OMOJIOrMYHBIE XPOMOCOMBI, aJICJIbHBIE TE€HBI, AIbTCPHATUBHBIC TPU3HAKU,
JTOMUHAHTHBIA U PELECCUBHBIA MPU3HAK, TOMO3UT0Ta, T€TEPO3UT0Ta, YUCTasl JUHUS, THOPUJBI, TeHOTHN, ¢eHoTun. OCHOBHbBIC
METO/Ibl TEHETHKHU: THOPUIOJIOTHUECKHH, IIUTOJIOTHYECKUN, MOJIEKYIIPHO-TE€HETUUECKUM.

JlemoHCcTpanumn

[Toptpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. U1. Basuinos, A. H. benozepckuid, I'. JI. Kapneuenko, FO.
A. ©ununuenko, H. B. Tumodees-PecoBckuid.

Tabnuiel 1 cxembl: «MeToJIbl TeHETUKINY, «CXEeMbl CKPEIIUBAHUS.

JlaGopaTopHasi padora «JIpo3oduiaa kak 00bEKT TeHETUUSCKUX HCCIICIOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckperniuBanue. [lepBblil 3akon MeHenst — 3akoH eMHoo0pasusi TMOPHUIOB MepBOro nokosieHus. [IpaBuino
TOMHUHUpOBaHUs. BTopoil 3akoH MeHmenss — 3akOH pacHieruieHus] Tpu3HakoB. lluTonormveckue OCHOBBI MOHOTHOPHIHOTO
CKpenuBaHud. ['unore3a 4ucToThl ramer.

Ananuzupytoiee ckpenBanue. [IpoMexxXyTOuHbI XapakTep HaciaeqoBaHUs. PaciiernsieHve NpU3HAKOB NPU HEMOJIHOM
JTOMUHUPOBAHUH.

HuruOpuaHoe ckpemuBanue. Tpertuid 3akoH MeHensl — 3aKOH HE3aBUCUMOTrO HacJeJI0BaHMs NMpHU3HAKOB. LluTonornueckue

OCHOBBbI I[I/IFI/I6pI/II[HOFO CKpCIIBAaHMA.



CuerienHoe HacienoBanue npuszHakoB. Pab6otel T. Moprana. CiierieHHOe HacielAoBaHHE T'€HOB, HapylIEHUE CUEIICHUS
MEXy FT€HaMu. XpOMOCOMHAasi TEOPHs HACIEACTBEHHOCTH.

I'enetuka mona. XpoOMOCOMHBIM MEXaHU3M OIpEAETeHUs MoJjia. AYTOCOMBI U TOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbhId U
reTEpOraMeTHBIN MoJl. I'eHeTnYeckas: CTpyKTypa MoJ0BbIX XpoMocoM. HacenoBanue npu3HakoB, CHETIEHHBIX C ITOJIOM.

I'enotun kak wenoctHas cucreMa. l[lnedoTponus — MHOXKECTBEHHOE JEUCTBUE T'e€HAa. MHOXECTBEHHBIA AJUICIIU3M.
B3anmoseiicTBrue HealienbHbIX reHoB. KommiementapaocTs. Dnuctas. [lonumepus.

['eHeTHuecKkuit KOHTPOJIb PA3BUTHUSL PACTCHUM, KUBOTHBIX M YEJIOBEKA, a TaKKe (PU3UOJIOTHYECKUX MPOIECCOB, MOBECHUS U
KOTHUTUBHBIX QyHKIMHN. ['eHeTHUeckrue MeXaHu3Mbl CUMOMOT€HE3a, MEXaHU3Mbl B3aUMOJICUCTBUSI «XO35IUH — MAPa3UT» U «XO35IUH
— MHKpoOMoM». ['eHeTHueckue acheKThl KOHTPOJIS M W3MEHEHHsS HAacJIeICTBEHHOW HWH(OpMAIMu B TOKOJCHHUSIX KIETOK H
OpPTraHU3MOB.

JlemoHCcTpanumn

[Toptpetsr: I'. Menaens, T. Mopras.

Tabnuiel u cxembl: «IlepBblii 1 BTOpo#t 3akoHbl Menaens», « Tpetuit 3axkoH Menaens», « AHAUTM3UPYIOIEe CKPEIIMBAHUEC,
«Henonmunoe nomunupoBanuey, «ClemjieHHOE HacleoBaHUE TNPU3HAKOB Yy npo3oduibl», «['eHetnmka mona», «Kapuotun
yenoBekay, «Kapuotun npo3oduisi», «Kapuotun ntuiisny, « MHOXKECTBEHHBIN ajienn3My, « B3anMoeiicTBre TeHOBY.

OGopynoBaHue: MOJEIb JJIs JEMOHCTpAIlMU 3aKOHOB €IWHO00pa3us THOPUIOB TEPBOrO0 TMOKOJEHUS W PaCIICIUICHUS
MPU3HAKOB, MOJENb Uil JEMOHCTpPAllMM 3aKOHAa HE3aBUCHMOTO HACJIEHOBAHUS MPU3HAKOB, MOJEIb [JIs JIEMOHCTpPALUU
CIICTIJICHHOT'0 HACJIeIOBaHUs IPU3HAKOB, CBETOBOI MUKPOCKOM, MUKpomnpenapar: «Jpo3zoduiay.

IIpakTnueckasi padora «3yueHue pe3yabTaTOB MOHOTHUOPUIHOTO CKPEIIUBAHUSA Y APO30(PUITBD.

IIpakTuyeckas padora «l3ydueHue pe3yabTaTOB AUTHOPUIHOTO CKPEIIUBAHUS Y APO30(DUITBI.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH



B3aumogeiictBue reHotuna u cpeasl npu QopmupoBaHuM ¢deHotuna. M3meHunBocTh mnpu3HaKOB. KauecTBeHHBbIE H
KOJIMYECTBEHHBIEC MPU3HAKU. BUIbI N3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MoaundukannonHas W3MEHYHBOCTh. Poib cpeapl B (opmupoBannn MOAUGUKAIIMOHHONW M3MEHYMBOCTH. Hopma peaxium
npu3Haka. BapuannonHsslil psin v BapuanmonHas kpusas (B. Moranncen). CBoiicTBa MOAM(UKAIIMOHHON U3MEHUYUBOCTH.

I'enoTunuyeckass M3MEeHUUBOCTh. (CBONCTBA TEHOTHUIMUYECKOW HW3MEHYMBOCTU. BUIbI TE€HOTUNUYECKOW HW3MEHUYMBOCTHU:
KOMOWHATHUBHAsI, MyTallMOHHAsI.

KoMmOvHaTtiBHas W3MEHYMBOCTh. MeHo3 H TOJIOBOM TMpOIlECC — OCHOBAa KOMOMHATHUBHOM W3MEHYMBOCTH. Poiib
KOMOMHATUBHOU U3MEHUMBOCTH B CO3/TaHUM T'€HETUYECKOI0 pa3HOOOpasus B Mpejenax 0JHOTO BUA.

MyTanMoHHass W3MEHYMBOCTh. BUABI MyTalMil: T€HHbIE, XPOMOCOMHBIE, T€HOMHbIE. CIIOHTAHHBIE W WHIYLUHUPOBAHHbBIC
MyTaluu. AaepHple U HUTOIIa3MaTHYecKue MyTauuu. CoOMaTUYECKUE U MOJIOBbIE MyTalluu. [[puynHbl BO3SHUKHOBEHUS MYTAllWM.
MyTarenbl W WX BJIMSHUE Ha OPTraHU3Mbl. 3aKOHOMEPHOCTH MYTAIMOHHOTO MIPOIECCA. 3aKOH TOMOJIOTHYECKHX PSAIOB B
HacnencTBeHHo n3meHunBocty (H.M. BaBunoB). BHesiaepHas "3BMEHYMBOCTD U HACIIEICTBEHHOCTb.

JlemoHCcTpanumn

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBuiios.

Tabmuubr u cxemsl: «Buasl u3meHunBocTH», «MomudukanuoHHas N3MEHUYMBOCTH», «KOMOWHATHBHAsS W3MEHUYHMBOCTHY,
«Meio3y, «OmnonoTBopeHuey, «I'eHeTudyeckue 3a00JIeBaHUs YeoBeKkay, « Buabsl MmyTamuiig.

OO6opynoBaHue: )XUBBIE U TepOapHBIE IK3EMILUIIPhI KOMHATHBIX PACTEHUHM, PUCYHKH ((poTOrpadum) > KUBOTHBIX C PA3TMUYHBIMU
BUJAMHU U3MEHYMBOCTH.

JlaGopaTtopnass paGora  «McciemoBanue 3akOHOMEpHOCTEH  MOAM(PUKAIMOHHONW  W3MeH4YMBOCTU. IlocTpoeHue
BAPHUALIMOHHOTO PsiZia U BApUALMOHHON KPUBOMY.

IIpakTuyeckas padora «MyTtauuu y Apo30(duiisl (Ha TOTOBBIX MUKpPOIIpENapaTax).



Tema 14. I'eHeTHKA Ye/IOBEKA

Kapuotun yenoeka. MexayHapoaHasi mporpaMma UCCIEA0BaHUS T€HOMAa YeJIOBeKa. MeTo bl M3yuYeHUs TeHETUKU YeJIOBEKa:
reHEAJIOrMYEeCKUi,  OJIM3HEUOBBIM,  IUTOT€HETUYECKUN,  IMOMYJALHNOHHO-CTATUCTUYECKUN,  MOJEKYJISIPHO-T€HETHUYECKUH.
CoBpeMeHHOE OIpEeICICHUE TeHOTUIA: MOJHOTEHOMHOE CEKBEHUPOBAHME, T€HOTUIIMPOBAHKUE, B TOM 4HcCie ¢ nomoibio TIIP-
aHanuza. HacnmencrBeHHble 3a0oJieBaHusl yenoBeKka. ['eHHbIe U XpOMOCOMHBIE OO0JIE3HHM 4YesloBeKa. boyie3Hu ¢ HaclieICTBEHHOMN
MIPEPACIIOIOKEHHOCThIO. 3HAYCHUE MEIUIIMHCKON TEHETUKH B NPEAOTBPAIICHUM M JICUCHHM TEHETHYECKUX 3a00JIeBaHUI
yenoBeKa. MeauKo-reHeTuUeCcKoe KOHCYIbTHpoBaHue. CTBOJIOBBIC KIIETKU. [[OHATHE «T€HETUUYECKOTO Ipy3a». ITUUECKUE aCTICKThI
HCCIIeIOBaHUM B 00JIaCTH PEJAKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

I'eneTnueckue (akTOphl MOBBIMICHHOW UYYBCTBUTEIBHOCTH 4YEJIOBEKAa K (HU3NUYECKOMY M XHUMHYECKOMY 3arpsS3HEHHUIO
OKpyXarouien cpenpl. ['eHeTnyeckast npeapacnoyioKEeHHOCTh YEJIOBEKA K MATOJIOTHSM.

JlemoHCcTpanumn

Tabmumer m cxeMmbl: «Kapuorun dyenoBeka», «MeToasl H3yYeHHs] T€HETHKH YeloBeKay, «l eHeTmueckue 3a0o0JeBaHMUS
YeJI0BEKaAY.

IpakTnueckas padora «CocTaBieHUE U aHAIU3 POJOCIOBHOW.

Tema 15. Cestekuiusi opraHu3MoB

JloMecTukanus 1 cenekuus. 3apoxkIeHue ceeKuuu u qomectukanuu. Yuenue H. M. BaBusosa o LleHTpax npoucxoxaeHus u
MHOT000pa3usi KyJbTypHBIX pacTeHHU. POJIb CENEKIMU B CO3/JaHNU COPTOB PACTEHHI U MOPOJT )KUBOTHBIX. COpT, MOPO/Ia, MITAMM.
3aKOH roMOJIOTHYECKUX PSAZIOB B HacliencTBeHHOM n3menunBoctu H. Y. BaBuiiosa, ero 3HaueHue Jjis CeNEKIIMOHHON pabOTHI.

Metoabl ceneKuUOHHONW padoThl. MCKYyCCTBEHHBIM OTOOp: MAacCOBBIA U HMHAMBUAYAIbHBIM. Tanbl KOMOWHAITMOHHOM
cenekiuu. Mcneitanue nmpousBoauTeneld Mo moToMcTBy. OTOOp MO TEHOTHITY C MIOMOIIBIO OIIEHKU (PEHOTHIA TOTOMCTBA B OTOOD

0 TEHOTHITY ¢ nmomoibio ananuza JJHK.



HckyccTBeHHBIN MyTareHe3 Kak METOJ CENEKIIMOHHOM paboThl. PaanalioHHBIN M XMMHYECKUH MyTareHe3 Kak HCTOYHUK
MYTalMil y KyJIbTYPHBIX (pOpM Opranu3MoB. Mcnoiab30BaHre TEeHOMHOTO peAakTUPOBaHUsI U MeTO/10B pekoMOnHaHTHbIX JIHK st
MOJYYEHUS] UCXOJHOTO MaTepuana JJjisl CEJIICKINH.

[Tonyyenue mnonurionoB. BHyTpuBuaoBas rulOpuauzanus. bIU3KOPOACTBEHHOE CKpeUIMBaHWE, WIM HWHOPHUIUHT.
HeponctBenHoe ckpemuBanne, wuiu aytOpuauHr. ['eteposnc um ero mnpuuuHbl. lMcmonap30BaHHWE TeTepo3uca B CEICKIIHM.
Otnanénnas rtubpuauzanus. Ilpeogonenue Oecryionuss MEXBUIOBBIX THOPHUIOB. JIOCTMXKEHHS CENEKIIMM pPACTCHUM U
KUBOTHBIX. «3€1E€HASL PEBOIOYUSAY.

CoxpaHeHue U U3yUYCHHE IEHETUUECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN M UX JUKUX POJAUYEH ISl CO3/IaHUSI HOBBIX COPTOB
U TUOPUIOB  CEIbCKOXO3SHUCTBEHHBIX  KYJIBTYp. M3yueHue, coxpaHeHue u YnpagieHue 2eHemudecKUMu  pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICTIOBIX HCUBOMHBIX 8 YEAX YIYUUIeHUS CYWECmBYIOuUX U CO30aHUsl HOBbIX NOPOO, JUHUL U
KpoCcco8, 8 mMoM uucie ¢ NpUMeHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCLe008AHUL, Nepedosulx udeu U NnepcneKmueHblX
MexXHON02ULL.

JlemoHCcTpanumn

[Toptpetsi: H. 1. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenxo, II. II. JIykbsinenko, b. JI. Acraypos, H. bopnoyr, 1. K.
benses.

Tabnuier u cxeMmbl: «LIeHTPBI TPOUCXOXKICHUS U MHOTOOOpa3usi KyJIbTYPHBIX PacTeHUI», «3aKOH TOMOJIOTHYECKHUX PSI0B B
HACJICJICTBEHHOW U3MEHYUBOCTHY, «MeTo bl cenekimmy, «OTaanénnas ruopunuzamnusy, «Myrtarenes».

JlaGopaTopHasi padora «/3yueHne COpTOB KyJbTYPHBIX PACTCHHUM U TIOPOJ] JOMAIITHUX KUBOTHBIX .

JlabopaTopHas padora «/3ydueHrne METOI0B CEJIEKIINU PACTCHUI.

IIpakTn4yeckas padora «lIpuBuBKa pacTeHu».



Ikckypeust «OCHOBHBIE METO/IbI U JOCTHXKEHUS CEJIEKIIMU PACTEHUN U dKUBOTHBIX (Ha CEJICKIMOHHYIO CTAHIIUIO, TUIEMEHHYIO
bepMy, COPTOUCIIBITATENIbHBIN YU4aCTOK, B TEIUTMYHOE XO35HUCTBO, B JIA0OPATOPHUIO arpOYHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. buorexHos10rust ¥ CHHTeTHYECKAas1 OMOJIOT UL

OOBEKTHI, UCIOJIb3YyEeMbIE B OMOTEXHOJIOTUH, — KJIETOYHBbIE M TKAHEBBIE KYJIBTYPbl, MUKPOOPTaHU3MBI, UX XapaKTEPUCTHKA.
TpamunronHass OMOTEXHONOTHS: XJIeOONEYCHUE, MOMYyUYeHUE KHUCIOMOJIOYHBIX IMPOIYKTOB, BHHOAEIHE. MHKPOOHOIOTHICCKUI
cuHTe3. OOBEKTH MUKPOOUOIOTHYECKUX TeXHOIOorui. [Ipon3BoacTBO O6€lika, aMUHOKUCIIOT U BUTAMUHOB.

Co3panue TEXHOJIOTHIM U MHCTPYMEHTOB 1IEJICHAIIPABICHHOTO U3MEHEHHSI U KOHCTPYUPOBAHUS TEHOMOB C LEJBIO MOJTYyUYECHUS
OpraHu3MOB U UX KOMIIOHEHTOB, COJIEpKAIIUX HE BCTPEUAIOIIHUECS B IPUPOIe OMOCUHTETUYECKUE ITYTH.

Knerounass wumxeHepusi. MeTonpl KyJIbTypbl KJIETOK M TKaHEW pacTeHUM © KUBOTHBIX. KpumoOanku. Comartuueckas
rUOpUAM3alis U COMaTUUeCKUui aMOpuorenes. Vcnonb3oBaHue ramiouoB B CEJNEKIUU pacTeHUi. [lonyuenue MOHOKIOHAIbHBIX
anmumen. Hcnonv3zoeanue MOHOKIOHANbHBIX U HOJIUKIOHANbHBLIX aHmumen 6 meouyuHe. VICKyCCTBEHHOE OIUIOJ0TBOPEHHE.
PekoHCTpyKIIUS SIMIIEKIETOK W KIOHUPOBAHHME J>KUBOTHBIX. METOJ TpaHCIUIAHTAIMU SJEp KIETOK. TexHonocuu 0300po6ieHus,
KYIbMUBUPOBAHUS U MUKDOKIOHATLHO20 PASMHONCEHUS CEbCKOXO3AUCTNEEHHBIX KYAbIMYD.

XpomocoMHas 1 TeHHas nHxeHepus. ICKycCTBeHHBIN CHMHTE3 TeHa U KoHcTpyrpoBanue pekomOuHanTHRIX JIHK. Co3zdanue
MPAHC2eHHBIX OpeaHu3mo8. JIOCTHXKEHUSI U TMEePCIEKTUBBI XPOMOCOMHON M T€HHON HWHXKEHEPUHU. DKOJIOTUYECKHUE M ATUYECKUE
po0JieMbl FTEHHON WHXKEHEPUH.

Menuruackue Ouotexnosnoruu. [loctrenomuas tudpoBas wmemunmaa. [II[P-muarnoctrika. MeTtaOonOMHBIN  aHAMU3,
F€HOLICHTPUYECKU aHaln3 MPOTeOMa YEJIOBEKA JJIsi OLEHKH COCTOSAHHUS €ro 3/10pOBbs. VCHonb30BaHHME CTBOJIOBBIX KIIETOK.
Taprernas Tepanusi paka. 3D-OmouHxeHepus sl pa3paboTku (yHIAMEHTAIBHBIX OCHOB MEAUIIMHCKUX TEXHOJOTHUM, CO3IaHUS
KOMILJIEKCHBIX TKaHEW COYETAaHHEM TEXHOJIOTHH TpEXMEpHOTO OwonpuHTHHTa © ckaddonaumHra I pemeHus 3aaad

HCpCOHaHHSHpOBaHHOﬁ MCIHUIIUHBI.



CoznaHne BEKTOPHBIX BaKIUH C LENbi0 o0ecredeHnss KOMOMHUPOBAHHOM 3auThl OT Bo30yauteneii OPBU, ycranoBieHue
MOJIEKYJIIPHBIX MeXaHu3MoB (yHkuuoHupoBaHuss PHK-copepxamyx BUpycOB, BBI3BIBAIOIIUMX OCO0O ONAacHble 3a00JE€BaHUS
YEJI0BEKA U )KUBOTHBIX.

JdeMoHCcTpanuu

Tabmuupl 1 cxeMmbl: «/crnonap30BaHEe MHUKPOOPTraHW3MOB B MHPOMBIIUIEHHOM MPOU3BOJACTBE», «KileTouHas MHXKEHEpHs»,
«I'eHHas MHKEHEPUD).

JlabopaTopnas padora «/3yueHne 00beKTOB OMOTEXHOIOTUNY.

IIpakTnuyeckas padora «llomyyeHne MOJTOYHOKUCIBIX TPOAYKTOBY.

JkcKkypenss  «buorexHonorus — BakHEWIIas NPOM3BOAMTEIbHAS CHUJIa COBPEMEHHOCTH (Ha  OMOTEXHOJIOTHMYECKOe

MIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apo:kaeHue u pasBuTHE IBOJTIOLUOHHBIX NPEACTABJICHUN B OMOJIOT MU

OBomonmonHas teopus Y. JlapBuHa. [Ipeanochulku BO3HUKHOBEHHUS AapBUHU3MA. JKU3Hb WM HaydHas JEATEeIbHOCTH Y.
JlapBuHa.

JIBI>KyIIIMEe CUJTbI HBOMIONMK BUIOB 10 Y. /lapBHHY (BBICOKAss MHTEHCUBHOCTh Pa3MHOKEHUSI OpPraHU3MOB, HACJIEICTBEHHAs
M3MEHYHBOCTH, 0Opb0a 3a CyIIECTBOBAHUE, €CTECTBEHHBIN M UCKYCCTBEHHBIN OTOOD).

Odopmrnenue cunternueckoit Teopuu sBoonuu (CTD). Hetpanbaas Teopust sBosornuu. CoBpeMeHHas 3BOJIOIMOHHAS
Ounosnorus. 3HaueHHe PBOJTIOLUOHHON Teopru B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOU KapTHUHBI MUPA.

JleMmoHCcTpanumn



[Toptpetsl: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Krwosbe, U. Hapsun, C. C. YerBepukos, . 1.
[[Imaneraysen, x. Xonnenn, J. K. benses.

Tabnuiet u cxeMbl: «CucteMa xuBoi npuposl (1o K. JIunuero)», «JlectHuiia xuBbix cymiecTts (1o Jlamapky)», «MexaHuzm
(dhopmupoBaHUs MPUCTIOCOOJICHUHN Y pacTeHUH U )KUBOTHBIX (TI0 Jlamapky)», «Kapra-cxema mapuipyra nyremectsus Y. JlapBunay,
«Haxongku Y. JlapBuna», «®opmbl O0ppOBI 3a cymiecTBoBaHue», «llopoasr romybei», «MuorooOpasme KyJabTypHBIX (opm
KarmycTb», «[lopoasl moMamHuX KUBOTHBIX», «Cxema oOpa3zoBanus HOBBIX BHIIOB (1o Y. [lapBuny)», «CxeMa COOTHOIIEHUS
JOBIDKYIIUX CUJ 3BOIOLUNY, «OCHOBHBIE MTOJIOKEHHSI CHHTETUYECKON TEOPUH IBOJIIOIIUNY.

Tema 2. MUKpoIBOIIOLMSA U €€ pe3yJIbTAThI

[Tonynsauust Kak dsJeMEHTapHas eAuHuIa 3BOIONUU. COBpEMEHHBIE METO/bl OLICHKHM T'€HETHYECKOTO pa3HOOoOpasus u
CTPYKTypbl nomyisitnii. I3MeHeHne reHodoHia MOMyJIsIUA KaK 3JIEMEHTAPHOE SBOJIOIMOHHOE SIBJICHUE. 3aKOH T€HETUYECKOTO
paBHoBecus [x. Xapau, B. BaitnOepra.

DneMeHTapHbIe (HAKTOPHI (IBMKYIIHE CHIIBI) ABOIIONMH. MyTannoHHbIN npornecc. KomOuHaTuBHAs M3MEHYMBOCTD. Jperid
T€HOB — CIIydailHble HEHAIPaBJICHHbIC U3MEHEHUS YacTOT ajuiesiel B momyssiuusix. Iddexkt ocHoBaTens. Ipgexkm OymuliouH020
eopavliuka. CHUMCEHUe 2eHemu4ecko20 pazHooopasus: npuyunsl u cieocmsus. llposenenue s¢pgpexma opetigha eenos 6 borvuiux u
manvix nonyaayusx. Murparuu. V3omsiius nomymsiuii: reorpadgudeckas (mpocTpaHCTBEHHAs), Onoorndeckas (penpoayKTUBHAS).

EcrectBennbiii  or6op — Hanpapisiomuii  dakrtop sBomonuu.  DopMbI  €CTECTBEHHOrO0  OTOOpa:  JABMIXKYIIHM,
CTAaOMIIM3UPYIONINHN, pa3phiBatonuil (Iu3pynTuBHbBIN). [lomoBoi 0TOOP. BO3HMKHOBEHHE M DBOJIONMS COIMAIBHOTO TMOBEICHUS
KUBOTHBIX.

[Iprcnoco6IeHHOCT, OPraHU3MOB KakK pe3ysibTaT MHUKPOAIBOIIOUMHM. BO3HUKHOBEHHE NPHUCIOCOOJEHUM y OpPraHU3MOB.
Apomopdo3pl u  wmamoamantaruu. llpumepbl mnpucmocobieHuid 'y opraHu3MoB: Mopdomormdeckue, (HUNMOIOTUIECKUE,

6I/IOXI/IMI/I‘I€CKI/I€, IMOBCACHYCCKHC. OTHOCUTENHLHOCTh HpI/ICHOCO6JI€HHOCTI/I OpraHnu3MoOB.



Bun, ero kpurepun u cTpykrypa. BumooOpa3zoBaHue Kak pe3ysibTaT MHUKPOIBOIIONMU. M30ms1us — KIO4eBOM (aktop
BU1000pa3oBanus. [IyTu u cmiocoObl BUA00Opa30BaHMs: ajuionarpuyeckoe (reorpaguyeckoe), CHMIaTpuIecKoe (IKOJIOTHYECKOE),
«MTHOBEHHOE» (MOJUITOMAN3ALNS, THOpUan3anus). JJUTeIbHOCTh IBOTIOIIMOHHBIX MPOIIECCOB.

Mexanusmbl (OpMHUPOBaHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Ponp »BomMoIMOHHON OHONOrMM B pa3pabOTKE HAYYHBIX METOJOB COXpaHEHHUs OuopasHooOpaszus. MUKpOIBOMIONUS U
KODBOJIIOIMS MTapa3UTOB U UX X035€B. MexaHu3Mbl (POPMUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHUKAM M CIIOCOOBI OOPHOBI ¢ HEH.

JdemoHcTpanumn

[Toptpetsr: C. C. YUeTBepukos, 3. Maiip.

Tabmuubl 1 cxembl: «MyTallMoOHHAsE W3MEHUYMBOCTHY, «llomynsiuoHHas CTpykTypa Buaa», «CxemMa MpOSBICHHS 3aKOHA
Xapau—BaiinOepra», «JIBuKyliue CHUIbI  3BOJIOUUNY», «DKOJOTMYECcKas HW30JsLUMd MONyJALMA CeBaHCKOM  (dopenny,
«l"eorpaduueckast M30dsUUs JIMCTBEHHUIIBI CUOMPCKOM M JIMCTBEHHHUIIB JAypcKoib», «llomynasiunoHHBIE BOJIHBI YMCIEHHOCTH
XUITHUKOB U KepTB», «Cxema JCHCTBUS €CTECTBEHHOTo 0TOOpay, «Popmbl O0pHOBI 3a cyliecTBOBaHUEY», «HAYyCTpUaTbHBIN
MeJlaHu3M», «KuBble nckonaembie», «[IOKpOBUTENBCTBEHHAs OKpacKa KUBOTHBIX», «lIpemymnpexnaromas okpacka »KUBOTHBIX),
«Duznonornueckue amantarun», «lIpucrmocoOJIeHHOCTh OpraHW3MOB M €€ OTHOCHUTEIBHOCTHY, «Kpurepum Buma», «Bumsb-
nBoitHukn», «CTpykTypa Buaa B mpupoze», «Crocodsl BugooOpa3oBanusy», «l eorpaduueckoe Bug0o00pa3zoBaHue TPEX BUJIOB
JaHABIIIEH», « IKOJIOTHYECKOe BUI000pa30BaHNE BUIOB CUHUL, «[lonumionasl pacteHuity, «KamycTHo-peneuHblii ruopuy.

O6opynoBanue: repbapuy pacTeHUM, KOJJICKIIMM HACEKOMBIX, dydella MTUIl W 3Bepe ¢ MNpuMepamMu pPa3THYHbBIX
MPUCIIOCOOJICHHUM, Yydena NTUIl U 3Bepeld pa3HbIX BUAOB, repOapuu pacTeHHil OMU3KUX BUAOB, 00pa30BaBLIMXCS PA3TUYHBIMU
croco0amu.

JlabopaTopnasi pabora «BrisiBneHre H3MEHUUBOCTH Y 0COO€H OTHOTO BUAAY.

JlabopaTtopHnasi padora «IIpucnoco6ieHust OpraHu3MoB U UX OTHOCHUTEIIbHAS 11€51€CO00Pa3HOCThY.



Jlaboparopnasi pa6ora «CpaBHEHHE BUIOB 10 MOP(OJIOTUYECKOMY KPUTEPUION.

Tema 3. Makpo3BOJIIOLNS U €€ pPe3yJibTAThI

Metoapl W3ydeHHs MakpodBoionuu. IlajgeoHTonorMYecKne METOAbl W3ydeHHs dBojtonmu. llepexomnsie (opmbl U
(uIOreHeTUYECKUE PSbl OPraHU3MOB.

buoreorpaduyeckne wmetonmpl u3ydeHus oBomonuu. CpaBHeHue (uopsl u  ¢dayHbl MaTepUKOB U OCTPOBOB.
buoreorpaduyeckue obnactu 3emin. BUabl-sHAEMUKA U PEITUKTHI.

OMOpPHOJIOTUUECKHE U CPaBHUTEIHLHO-MOP(POJIOTHYECKUE METOJbl H3YUYEHHUs OHBOJIONUU. [ eHeTHYecKne MeXxaHU3MBbI
ABOJIIOIIMM OHTOT€HE3a W TOSIBJICHUSI SBOJIOIMOHHBIX HOBIIECTB. [ OMOJOTMYHBIE M AaHAJIOTHYHBIE OpraHbl. PynumeHTapHbIE
OpraHbl M aTaBU3Mbl. MOJIEKYJISIPHO-TEHETUYECKUE, OMOXUMHUYECKHME M MaTEMaTUYECKHE METOJbl HM3YyUYCHHs] DBOJIIOIHH.
I"'omosnoruunsie renbl. CoOBpeMeHHbIE METOAbI MOCTPOCHUS (PUIIOTEHETUUECKUX JICPEBHEB.

XpOMOCOMHBIE MyTalliU U SBOJIIOIUSI TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuiaa) 3BOJIONUU. [Ipunyun cmensvt Gynxyuti. HeoOpaTUMOCTh 3BONIONHUH. AIaNTHBHAS
panuanus. HepaBHOMEPHOCTH TEMITOB 3BOJIIOIUU.

JdemoHcTpanuu

[ToptpeTtsi: K. M. bap, A. O. KoBanesckuii, ®. Mrosiep, 3. ['ekkelb.

Tabmuiel U cxembl: «DUITOTEHETUYECKUN ps JIOMIAIN», «APXEONTEPUKC», «3Bepo3yObie siiepbl», «Creromedanby,
«Puanodputery, «CemeHHBIE TANOPOTHUKWY», «buoreorpaduyeckue 30HB 3emum», «Jlpeiid) KOHTUHEHTOB», «PemuKThI,
«HavanpHble cTaguu SMOPHUOHAIILHOTO PAa3BUTHSL TMO3BOHOYHBIX >KUBOTHBIX», «l OMOJIOTMUYHBIE U AaHAJOTUYHBIE OPTaHbD,
«PynumeHThb», «ATaBU3MbD», « XpOMOCOMHBIE HAOOPHI YeJIOBEKa U IIUMIIaH3e», «[JIaBHbIE HamMpaBJICHUS ABOIIOLMNY, «O01IHe

3aKOHOMCPHOCTH 3BOJIOIU.



ObopynoBaHue: KOJUIEKIIMH, TepOapuu, MyJISDKH HCKOIIAEMBIX OCTaTKOB OPTaHU3MOB, MYJISKH TOMOJIOTUYHBIX, aHATOTMYHBIX,
PYIMMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUIEKIINA HACEKOMBIX.

Tema 4. Ilponcxo:kaeHue U pa3BuTHe )KM3HU Ha 3emJie

HayuyHbple runote3sl NpPOUCXOXKIEHUS KU3HM Ha 3emie. AOuoreHe3 W mnaHcrnepMmus. JloHayyHble MpeNCTaBICHUS O
3apOKICHHUH KU3HU (KpealmoHu3M). ['unores3a nmocTosIHHOro caMO3apoKICHUS XKU3HH U €€ onpoBepxkeHue onbitamu . Penn, JI.
Cnamnanuany, JI. ITacrepa. [IpoucxoxaeHue xuU3HU U aCTPOOHOJIOTHS.

OcHoBHbIE 3Tambl HEOpraHuyeckoil »sBomouuu. IlnanerapHas (Teosoruyeckas) 3SBOMIONUS. XHUMHUYECKas 3BOJIOLUS.
AOHOTreHHbI CUHTE3 OpraHMYeCcKUX BemnlecTB U3 Heopranudeckux. Ombir C. Mumiepa u I'. FOpu. Obpa3oBaHue MOIMMEPOB U3
MoHoMepoB. KoanepBatHas runore3a A. U. Onapuna, runore3a nepsuyHoro 0ynboHa /x. XongeitHa, renetnueckas runoresa .
Ménnepa. Pu6osumsl (T. Yek) u runoreza «mupa PHK» V. I'unbepra. @opmupoBanre MeMOpaH 1 BOSHUKHOBEHHE MPOTOKJIETKH.

Uctopua 3emumm u Metonapl €€ wu3ydeHus. lIckomaemble OpraHMYeCKHME OCTaTKU. ['eoXpoHonorus W €€ METONBI.
OTtHOcuTeNnbHAS U a0COMIOTHAS T€OXPOHOIOTH. ['e0XpOoHOI0rnUecKast Kaja: 30Hbl, 3Pbl, IEPHUObI, FTTOXH.

HavanbHble 5Tanbl opraHuyeckoi 3Bostouud. llosiBieHre W 3BOMIONMSA MEPBBIX KIETOK. OBOMIONUS MeTadonu3Ma.
Bo3nukHOBeHHe mnepBbix sKocucTeM. CoBpeMEeHHble MHKPOOHbIE OWOIUIEHKM KaK aHajor MepBbIX Ha 3emile COOOILECTB.
CrpomaTonuTsl. [IpoKkapruOTHI U 3YKapHOTHI.

[Ipoucxoxaenue 3ykapuoT (cUMOUOTreHe3). DBOJIIOIMOHHOE MPOUCXOXKIECHUE BUPYCOB. [[ponCcXoxkaeHNe MHOTOKJIETOYHBIX
OpraHn3MOB. BO3HUKHOBEHHE OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE ATambl BOJIOLMH BbICIIUX pacTeHUui. OcHOBHBIE apoMopdo3bl pacTeHui. Boixon pactenuit Ha cymry. [losiBinenue
CIIOPOBBIX PACTEHUN U 3aBOeBaHUE MMHU cyliu. CemeHHbIe pacTeHusd. [I[poncxoxneHne NBETKOBBIX paCTEHUM.

OcCHOBHBIE 3Tarnbl SBOIIOIUH )XKUBOTHOTO Mupa. OcHOBHBIE apoMop(h03bl KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB

— IIOSABJICHHUC COBPCMCHHLBIX THUIIOB. HepBble XOpAOBBIC XHMBOTHEIC. Kuzub B BOJC. 9BOJIIOHI/I$I ITIO3BOHOYHBIX. HpOI/ICXO}K,Z[CHI/IC



ampuouit u pentwinid. IlpoucxoxxneHue Miekonuralomux W OTal. [lpuHnun kmoudeBoro apomopdosa. OcBoeHue
0€CI03BOHOUYHBIMU U TO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3Butne >xu3HM Ha 3emiie MO HpaM U TNEPUOJAM: apXeu, MpOoTepo30i, Maneo30il, Me3030i, KkahHO30u. OOmas
XapaKTepUCTHKa KJIMMaTa U Ie0JOrMUecKuX IpoieccoB. [1osiBieHne U pacBeT XapaKTepHbIX OPraHU3MOB. YTJI€00pa30BaHUE: €ro
YCIIOBUS ¥ BIUSHUE Ha Ta30BbIi COCTaB aTMOC(HEpHI.

MaccoBble BBIMUPAHHUS — SKOJIOTUYECKHUE KPU3UCHI ITPOLLIOro. [[puunHbI U ClIeACTBUS MACCOBBIX BRIMUpaHUd. COBpEMEHHBIN
HKOJIOTMUYECKUIN KPU3HUC, ero ocoOeHHocTu. [Ipobiaema coxpaneHus: Ouopa3sHooOpasus Ha 3eMIe.

CoBpeMeHHasg cucTeMa opraHnyeckoro mupa. IlpuHnmnsl kmaccupukanuu opraHu3mMoB. OCHOBHBIE CHCTEMAaTHYECKUE
IpyIIIbl OPTaHU3MOB.

JlemoHCcTpanumn

[Toptpetsr: @. Penu, JI. Cnannanuanu, J1. [Tactep, M. . Meunnkos, A. 1. Onapun, . Xongeis, ['. Mémnep, C. Munnep,
I'. FOpu.

Tabmuupl u cxemsl: «Cxema onbiTa @. Penny», «Cxema onbita JI. [Tactepa mo uzydeHuto camo3apoKIaeHus Ku3Hu», «Cxema
onbiTa C. Mumnepa, I'. IOpu», «3JTtanbsl HEOpraHUYECKON 3BOTOLUNY, «l'eoXpoHojoruueckas Iikanay, «HadanbHble 3Tarbl
OpraHuyeckoil sBomtonuny, «Cxema oOpa3oBaHHs 3YKapUOT MyTEM cuUMOMOreHesa», «Cucrema >XMBOW MpHUpoab, «CTpoeHue
BHUpYyca», «ApoMopdo3bl pacTeHuit», «Punnopursr», «OJHOKIETOUHBIE BOIOPOCIN», «MHOTOKIETOUHBIE BOAOPOCIN», «MXu»,
«ITanopotHukm», «l'oocemenHbple pacTeHus», «OpraHel LBETKOBBIX pacTeHui», «Cxema pa3BUTUS JKUBOTHOIO MHpPay,
«Apomopdo3bl  KUBOTHBIX», «lIpocteiimue», «KumeunononoctHeie», «llnockue uepBu», «YUneHuctonoruey, «PoiOb»,
«3emHOBOAHBIEY, «IIpecmpikaronuecsy», «IItuipy, «MitekonuTaromue», «Pa3BuTre )KU3HU B apXEHUCKOU apey, «Pa3BUTHE KU3HU
B IPOTEPO30MCKON 3pe», «Pa3BuTue KN3HU B NaIe030MCKOUN 3pe», «Pa3BuTue KU3HU B ME3030MCKOU dpe», «Pa3BuTHE )KU3HU B

KaiiHO30MCKOM 3pe», «CoBpeMeHHask CUCTeMa OPraHUuYECKOro MUPaY.



O6opynoBanue: repOapuu pacTeHUN pa3IMYHBIX OTAEJIOB, KOJUIEKIMHM HAaCEKOMBIX, BIJIQXKHbIE IpenapaThl >KUBOTHBIX,
PAKOBHHBI MOJUIIOCKOB, KOJUIEKLIUH HIJIOKOXKHX, CKEJIEThl IT03BOHOYHBIX JKMBOTHBIX, Yyyena ITHIl W 3BEped, KOJUICKIHUH
OKaMEHEJOCTEN, IMOJIE3HBIX NCKOMAEMBIX, MYJISKA OPTAHUYECKUX OCTATKOB OPraHU3MOB.

BupryanbHasa JjgaGoparopHas padora «MoaenupoBanue onbiToB Muniepa—tOpu no u3ydeHHI0 aOMOT€HHOIO CHUHTE3a
OpPraHUYECKUX COEAMHEHUN B IEPBUYHOMN aTMOC(epe.

JlaboparopHasi pabora «l/3ydeHue 1 ONucaHue UCKOMAEMBIX OCTAaTKOB IPEBHUX OPIaHU3MOB).

IIpakTnyeckas padora «l3yueHne ocoOEHHOCTEN CTPOEHUS paCTEHUI pa3HbBIX OTIEIOBY.

IpakTnueckas padora «3yueHue 0coOOEHHOCTEN CTPOCHUS MO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxxkaeHue 4eji0BeKa — AaHTPOINOIeHe3

Paznensl u 3anaun aHTPONOIOTHH. METOIBI aHTPONIOJIOTHH.

CranoBieHuE MPEACTABICHUN O MTPOUCXOKICHUH YelloBeKa. Penurno3nsie Bo33peHns. COBpEMEHHbBIE HAYYHBIE TEOPHH.

CxoncTtBo desoBeKa € KMBOTHbIMH. (CHCTEMAaTHYECKOE IOJIOKEHHE uvenoBeka. CBHIETENbCTBA CXOJCTBA YEJIOBEKA C
KUBOTHBIMH: CPABHUTEIbHO-MOP(]OJIOTHYecKrue, 3MOPUONIOTHYECKUE, (PU3M0IOro-OMOXMMHUYECKUE, MoBeaeHYeckne. OTinnuus
YeJIOBEKa OT KUBOTHBIX. [IpAMOXOKIEHME M KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra M BTOPOM
CUTHAJIbHON CUCTEMBI.

JBrxyiue cuibl (pakTopbl) aHTPOIOTeHEe3a: OMOJIOrHYecKre, colranbHbie. COOTHOIIEHNE OMOJOTUYECKUX U COIMATIbHBIX
(haKTOpPOB B aHTPOIIOTECHE3E.

OcHoOBHBIE cTanguu aHTpororeHe3a. PaHHue 4denoBekooOpasHble 00€3bsHbI (IIPOKOHCYJBI) W paHHUE TOHTUIBI — OOIIHe
MPEAKU YEJIOBEKOOOPA3HbIX 00€3bsiH M JIoACH. ABCTpPaJIONUTEKH — JABYHOTME Npelnku mroAeil. YenoBek ymenblid, MepBble
M3TOTOBJICHUSI OpYauil Tpyna. YeraoBek NpsMOXOISIINIA U MEPBBI BHIXOJ JII0AEH 3a npeaensl Appuku. UenoBek reinenboeprekuii

— 06[HHﬁ MpEAOK HCAHACPTAILCKOI0 YCJIOBCKA M YCJIOBEKAa pPa3syMHOIO. YenoBek HeaHI[CpTaJIBCKI/Iﬁ KaK BUJ HIO,Z[Cﬁ XOJIOJHOTO



KiIuMaTa. YemoBeK pa3yMHBIH COBPEMEHHOTO THIIA, JICHHMCOBCKHM YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a mpeneinamMu Adpukwu.
[TaneoreHeTyka U MmajaeorcHOMHKA.

OBOMIOUST COBPEMEHHOTO 4YeJoBeKa. ECTeCTBEHHBIM OTOOp B MOMYJSUIX 4YeloBeKa. MyTallMOHHBIA Mpolecc |
nosmmmopdusmM. ITlomynsuroHHBIE BOJIHBI, JApeid TeHOB, Murpanus u <«3(PEGEKT OCHOBATEIs» B IMOMYJISIUIAX COBPEMEHHOIO
YyeJIoBEKa.

UYenoseueckue packl. Ilonstue o pace. bomaeime pacel:  eBporeowaHas (€BpasHiickas), aBCTPaJIO-HETPOMIHASL
(?xBaTOpHANIbHAS), MOHTOJIOMJIHAS (a3UaTCKO-aMepuKaHCKas). BpemMs W myTH pacceleHuss 4eloBeka I0 IulaHeTe. EauHCTBO
yenoBedeckux pac. HayuHast HecocTosiTenbHOCTh pacu3Ma. [Ipucnoco0aeHHOCTh YeloBeKa K pa3HbIM YCIOBHUSIM OKpYXKaroien
cpensl. Bimmsiaue reorpadudaeckoit cpeasl u apeiida reHoB Ha MOp(]ooTHio U (PU3UOIOTHIO YEJIOBEKA.

MexauciuuIuiMHapHble  MeToAbl B (hU3M4eckol (OMOJOTrMYecKoi) aHTPOIOJIOTMU. OBOJIOLMOHHAA AaHTPOMOJIOTHS U
MAJICOAHTPOMOJIOTHS YEIOBEUECKUX MOMYJISIAN. bruocommanbabie nCcClieN0BaHUS NPUPOIbI YesnoBeka. MccneqoBanre KO3BOIOIUN
OMOJIOTHYECKOT0 M COIMAIBHOTO B YCIOBEKE.

JlemoHCcTpanumn

[Toprpersr: Y. apsun, JI. Jluku, 4. . Porunckui, M. M. I'epacumos.

Tabmumer 1 cxembl: «MeToabl aHTpOIONOrun», «I'0JIOBHOM MO3T dYenoBeka», «UenoBekooOpasHbie 00e3bsHBD», «CKeneT
YEJIOBEKAa U CKENeT MMUMIaH3e», «PyauMEHThI M aTaBU3MbD», «J[BHKYIIME CHIIBI aHTPOIOreHE3a», «IBOJIIOLMOHHOE APEBO
YeJI0BEKa», «ABCTpAIONUTEK», «UenoBek yMmenbli», «YenoBek npsaMmoxoasuuiy, «JleHucoBckuil dyenoBek» «HeanaepTanbiby,
«KpomanboH1b, «IIpenkn yenoBeka», «ITalbl 3BOJIOLUN YeJIOBEKay, «Packl yenoBekay.

OGopynoBaHue: MYJSDKA OKaMEHEJIOCTEH, MPeIMETOB MATepUAIbHOM KYJIbTYphl TMPEAKOB 4YeJIOBEKa, PErNpOayKIIUU

(dpotorpadum) kapTH C MHQPOJOTUYECKUMH U OHOJEHCKMMH CIOKETaMH IPOMCXOXKICHUS dYelnoBeka, (ororpadmm HAXOIOK



MCKOIAEMBIX OCTAaTKOB YEJIOBEKa, CKEJET YEJOBEKa, MOJIEIb Yepena YeJoBeKa U Yepena IIMMIAaH3€, MOJENb KUCTU YEIOBEKA U
KHCTH IIUMIIAH3€, MOJIENIA TOPCa NPEAKOB YEIOBEKA.

JlabopaTtopHasi pa6ora «/3ydeHue ocOOEHHOCTEH CTPOCHUS CKEJIeTa YeTIOBEKA, CBI3aHHBIX C TIPIMOXO0KICHHEM.

IIpakTnueckasi padora «/3yueHne 3KOJIOTMYECKUX aIallTallui YETOBEKAY.

Tema 6. IKk010rus — HAYKA 0 B3AUMOOTHOILIEHUAX OPraHU3MOB U HAIOPTaHU3MEHHBIX CHCTEM C OKPY KaK0Ieil cpeaoi

3apokaeHue u pa3BUTHE dKojdoruu B Tpyaax A. I'ym6onbara, K. @. Pynse, H. A. CeBepuioa, O. I'ekkens, A. Tencnu, B. H.
Cykaué€Ba. Paznensl u 3agaun 3k010run. CBsi3b SKOJOTUH C IPYTUMU HAyKaMH.

Mertonbl 3konoruu. [loneBsie HaOMIOIEHNA. DKCIIEPUMEHTHI B 3KOJIOTUU: MPUPOJHBIE U JabopaTopHble. MoaenupoBanue B
AKOJIOTUU. MOHUTOPHUHT OKPY>KAIOIIEH CPEIbl: TOKATbHBIN, PETMOHATIBHBIN U TI100aTbHBIM.

3HaueHHE SKOJIOTMYECKUX 3HAHUU IS YesloBeKa. DKOJOTMYECKOEe MHPOBO33PEHHUE KaK OCHOBA CBS3E€M 4YeEIOBEYECTBA C
npuponor. PopMupoBaHUE IKOJOTHUECKON KYIbTYpPbI M SKOJIOTMYECKON I'PAMOTHOCTH HACEJICHUS.

JdemoHcTpanuu

[Toptpetsi: A. I'ymOonbar, K. ®@. Pynbe, H. A. CeBepuos, O. I'ekkensb, A. Tencnu, B. H. Cykaués.

Tabmuier 1 cxembl: «Pa3nenst akoorun», «MeTobl FKoI0Tun», «CXxeMa MOHHUTOPHUHTA OKPY>KAIOIIECH CPeIbl».

JlaGopaTopHasi padora «/3yueHrne METO/10B KOJIOTHUECKUX UCCIICTIOBAHUIN.

Tema 7. Opranusmsl u cpeaa 00MTAHUA

Dkosornueckre (GakTopbl U 3aKOHOMEPHOCTH WX AeucTBHUs. Kiaccudukarus 3KOJIOTHYECKUX (PaKTOpOB: aOMOTHYECKUE,
OmoTudeckue, aHTpomnoreHHnle. OOIME 3aKOHOMEPHOCTH JEUCTBUS dkojormdeckux ¢aktopos. IlpaBwio munumyma (K.
[npenrens, FO. JIubux). TonepaHTHOCTb. DBpUOUOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBI.

Abuotnyeckue Qakropel. CBeT Kak 3kojormueckuit Qakrtop. JeilcTBHe pa3HBIX YYacTKOB COJIHEYHOTO CIIEKTpa Ha

OpraHU3MBbI. DKOJIOTUYECKHUE I'PYIIIIBI paCTeHI/Iﬁ W )KUBOTHBIX I10 OTHOLICHHIO K CBETY. CurnanpHas PpOJib CBCTA. CDOTOl'IepI/IO,Z[I/I?)M.



Temmneparypa kak skosiorudeckuii pakrop. [lelictBue TemrepaTypsl Ha opraHu3Mbl. [IOWKHUIOTEpMHBIE U TOMOMOTEPMHBIC
OpraHU3Mbl. DBPUTEPMHBIE U CTECHOTEPMHbBIE OPTAHU3MBI.

BrnaxnocTts kak skonoruueckuir axrtop. [lpucrnocobnenns pacTteHuil K moanep:kanuio BogHoro 6amanca. Knmaccuduxarms
pacTeHul 1o OTHOIIECHUIO K Boje. [IpucrnocoOneHust KUBOTHBIX K M3MEHEHUIO BOJHOTO PEKUMA.

Cpenst  oOWTaHMS ~ OpPraHW3MOB:  BOJHAs,  HA3€MHO-BO3MYIIHAS,  IOYBCHHAs, TJIyOWHHAas  MOAIMOYBEHHAS,
BHyTpHOpraHu3MeHHas. OU3NKO-XUMUYECKUE OCOOEHHOCTH cpejl 00uTaHusl opranu3MoB. [Ipucnocobnenust opraHu3MOB K KU3HU
B Pa3HBIX Cpelax.

buonoruueckue putmbl. Bueninue u BHyTpeHHUE pUTMbl. CyTOYHBIE U TOJUYHBIE pUTMBL. [IprcriocOOIEHHOCTh OpraHu3MOB
K CE30HHBIM U3MEHEHUSIM YCIOBUM KU3HMU.

XKuznennsie Gopmbl opranu3MoB. [lonsitue o xu3HeHHON (opme. KuzHeHHble (GOPMBI PacCTEeHUIl: AEpEeBbs, KYCTAPHUKH,
KYCTapHUYKH, MHOTOJICTHHE TPaBBI, OJTHOJICTHUE TpaBbl. JKu3HeHHbIe (DOPMBI KUBOTHBIX: THAPOOUOHTHI, F€OOMOHTHI, a3POOUOHTHI.
Oco0EeHHOCTH CTPOEHHUS U 00pa3a >KU3HHU.

buotnueckue daktopel. Bujsl OMOTHYECKMX B3aMMOJICUCTBUNA: KOHKYPEHIMS, XHUITHUYECTBO, CUMOUO3 U €ro (hOPMHBI.
[Tapazutusm, Koomepaius, MyTyalin3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxyieOHWYecTBO). Herpodudeckue B3auMoaencTBUsA
(Tormueckue, dopuueckue, padpudeckue). 3HaUCHHE OMOTHUECKUX B3aMMOJICUCTBHM ISl CYIIECTBOBAHUS OPTaHU3MOB B Cpelie
obutanus. [I[pyHINI KOHKYPEHTHOTO UCKIIFOUCHUSI.

JdeMoHcTpanuu

Tabnuiel U cxembl: «Jkosiorudeckue GpaxkTopbny, «CBETOBOM CHEKTPY, « IKOJOTUUECKUE TPYMIIBI )KUBOTHBIX 10 OTHOILICHUIO
K CBETY», «TenmoKpOBHBIE KUBOTHBIEY, «XOJOJHOKPOBHBIE XKHUBOTHBIE», «DU3MOIIOrMUECKUE alanTallu KUBOTHBIX», «Cpenbl

oOutaHust opraHu3MoB», «buonormueckue purmbe», «KusHennole (opmbl pacTeHHiD», «Ku3HeHHbIE (OPMBI KHUBOTHBIXY,



«IKocucTeMa MMUPOKOIMCTBEHHOTO Jiecay, «DKOCUCTEMa XBOMHOTO Jecay, «Llenu nutanusy, «XuimHuuectBoy, «llapazutuzmy,
«Konkypenuus», «CumoOnosy», «Kommencanuzm.

O6opynoBanue: repbapuu pacTCHUN W JKUBOTHBIX, MPUCTIOCOOJICHHBIX K BIIMSHUIO PA3IUYHBIX 3KOJOTHYECKHX (DaKTOpOB,
repOapuu CBETONIOOMBBIX, TEHENIOOUBBIX W TEHEBBIHOCIMBBIX PACTEHUM, CBETOJIIOOMBBHIC, TEHEIIOOMBBIE M TEHEBBIHOCIIHMBBIC
KOMHATHBIE PAacTeHHS, TepOapuyl M KOJUICKIIUU TEIJIONIOOUBBIX, 3UMOCTOMKHX, MOPO30YCTOMUMBBIX PACTCHHH, Yydesia MTHIl U
3Bepeil, repOapuu pacTeHUil, OTHOCSIIUXCA K rurpoduram, kcepoduraMm, Me3oduTaMm, KOMHATHBIC PACTCHHS JAHHBIX TPYIIIL,
KOJUICKIIMU >KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX Cpeaax, repbdapuu M KOJUICKIIMH PACTEHUN M >KMBOTHBIX, 00Jaal0NIMX YepTaMHU
MIPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSM YCJIOBUU KU3HHM, repOdapul U KOJUICKIMH PACTEHUM U KUBOTHBIX Pa3JIMUYHBIX
KU3HEHHBIX (POPM, KOJUICKIIUH )KUBOTHBIX, YIACTBYIOIINX B PA3IMYHBIX OMOTUYECKUX B3aUMOJICUCTBUSIX.

JlaGopaTopHasi padora «BpisBieHuE TPUCITOCOOJICHUI OPraHU3MOB K BIUSHUIO CBETAY.

JlabopaTropHasi pab6oTa «BplsiBIieHHE TPUCTIOCOOIEHHUI OPraHU3MOB K BIMSHHUIO TEMIIEPATYPHI».

JlaGopaTopHasi paboTa K AHATOMHYECKHE OCOOCHHOCTH PACTECHUN M3 Pa3HBIX MECT OOUTAHUS.

Tema 8. IKo10rust BUA0B U MOMYJIAMH

DKOJIOTUYECKHE XapakTepucTuku mnonyisuuu. [lomynsius kak Ouosnorumdeckas cucrema. Ponb HEOTHOPOAHOCTU CPEbl,
¢duzndeckux OapprepoB M OCOOCHHOCTEW OHOJIOTHH BUAOB B (OPMHUPOBAHUM TMPOCTPAHCTBEHHOW CTPYKTYPHI TMOIYJISITUH.
OcHOBHBIE TIOKA3aTENU MOMYJSALNUNA: YACIEHHOCTh, TUIOTHOCTh, BO3pacTHas U MOJIOBAsI CTPYKTYpPa, POKIAEMOCTh, IPUPOCT, TEMI
pocTa, CMEPTHOCTh, MUTPAITHSL.

Dxoyioruyeckasi CTpykTypa mnomyssiiuu. OIleHKa YHCICHHOCTH MNOMyJsauuu. J[MHaMuka MOMynsiuuu U e€ peryisius.
buotndeckuii noteHIman nonyasiuu. MojenupoBaHue TMHAMUKHA ToNyJsiui. KpuBbie pocTa YMCICHHOCTH TTonysiuu. Kpubie
BBDKUBAHUA. Perynsius 4ucieHHOCTH MOMYJISIHN: poib (aKTOPOB, 3aBUCAIIUX W HE 3aBUCAIINX OT TUIOTHOCTH. DKOJIOTHIECKUE

cTpaTeruu BusioB (r- u K-ctparerun).



[Tonsatue 00 skoJorMUecKoi Hule Buaa. MectooOutanue. MHOTOMepHast MoJielb 3kosiorudeckoi Humu Jx.M. XarunHcona.
Pa3mepsl sxonornueckoit Huiu. [loTreHnmanbHas u peanu3oBaHHAas HUILIH.

Buj kak cucteMa nomnynsuuid. Apeainbl BUI0B. BUabl U UX KU3HEHHBIE CTPATETHU. JKOJIOTUUYECKUE SKBUBATICHTHI.

3aKOHOMEPHOCTH MOBEJICHUS 1 MUTPALIMI )KUBOTHBIX. buonornyeckrue nHBa3un 4yKepoOIHbIX BUIOB.

JlemoHCcTpanumn

IToptper: Ix. 1. XaTunHCOH.

Tabmuubr ¥ cxeMbl: «OKOJOTHYECKHUE XapaKTEPUCTUKU TOMyJsiun», «[IpocTpaHCTBEHHAss CTPYKTypa MOMYJISIUNY,
«Bo3pactHbie nmupamMuabl NOMYJSIUKM», «CKOPOCTh 3aceleHusi MOBEPXHOCTH 3€MJIM pPA3IUYHBIMU OpraHuzMamu», «Mopaenb
skonornyeckor HumM Jx. Y. Xatunnconay.

O6opynoBaHue: repOapuu pacTEHUM, KOJIJIEKIIUU KUBOTHBIX.

JlaGopaTopHnas padora «IIpucrnoco0yieHus: CEMsIH paCTCHUHN K paCcCEIICHUIOY.

Tema 9. Ikon0orust coodmecTB. IKOIOrHYECKHE CHCTEMBI.

CoobmiecTBa opranu3MoB. brorieHos u ero cTpykrypa. CBs3u MEX1y OpraHU3MaMu B OMOIIEHO3E.

Okocuctema Kak otkpbitas cucrema (A. Jx. Tencnu). OyHKIMOHATBHBIE OJIOKA OPTaHU3MOB B SKOCHCTEME: TIPOYIICHTHI,
KOHCYMEHTHI, penyleHTsl. Tpoduueckue ypoBau. Tpoduueckue nenu u cetu. Abnotnyeckue 010k dkocucteM. [1ouBbI 1 UiIbl B
sKocucTeMax. KpyroBopoT BeleCcTB U MOTOK YHEPTUU B IKOCUCTEME.

OcHOBHBIE MTOKa3aTeIN YKOCUCTEMBbI. brioMacca u mpoyKIrs. DKOJIOTHYECKUE TUPAMHUJIBI YUCEeI, OMOMAacChl M DHEPTHH.

Jlunamuka skocucmem. Kamacmpoguuecxue nepecmpotixu. @nykmyayuu. HarnpapiieHHbIE 3aKOHOMEPHBIE CMEHBI COOOIIIECTB
— cykueccud. [lepBuuHble 1 BTOPUYHBIE CYKIIECCUU M WX MPUYUHBI. AHTPOIOT€HHBIE BO3ACHCTBUS Ha cykieccuu. KimmmakcHoe

coobmiectBo. bropasHooOpasue U MoJIHOTa KPYyroBOPOTa BEIIECTB — OCHOBA YCTOWYHBOCTH COOOIIECTB.



[IpupoHbie SKOCUCTEMBL. DKOCUCHEMbL 03€P U peK. IKOCUCHeMbl MOpel U OKeaHO8. DKOCUCmeMbl MyHOp, Jlecos, cmenel,
NYCMbIHb.

AHTpPOTIOTEHHBIE JKOCHUCTEMBI. ATpOdKOCHMCTEeMa. ATrpomeHo3. Pa3nmuuus Mexay aHTPONOTeHHBIMH W TPHPOIHBIMU
HKOCHUCTEMAMH.

VYpboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opoxackas ¢mopa u dayna. CuHaHTpoOnHM3anusi TOPOACKON
daynbl. bruonornyeckoe u X03sMCTBEHHOE 3HAYCHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMOJICUCTBUI OPraHU3MOB B 3KOCHUCTeMax. Poib kackaonozo sgpgexma u
8UO08-20UPUKAMOPO8 (KNI0YeBbIX 6U008) 6 (DYHKYUOHUposanuu 3kocucmem. IlepeHOC SHEPrUU W BEIIECTB MEXKAY CMEKHBIMU
HKOCHUCTEMaMHU. Y CTOMYMBOCTh OPTaHU3MOB, MOIYJISIIIUI U 9KOCUCTEM B YCIIOBUSX €CTECTBEHHBIX U aHTPOIIOTEHHBIX BO3JACHCTBUH.

Mexanuszmvl  8030eticmeusi 3aepsA3HEHUll PA3HbLIX MUN08 HA CYOOP2AHUBSMEHHOM, OpP2AHUSMEHHOM, NONVIAYUOHHOM U
IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOJO2UYECKO20 HOPMUPOBAHUS AHMPONOSEHHO20 8030elicmeus. MeToq0JIorus MOHUTOPUHTa
€CTECTBEHHBIX U aHTPOIIOTCHHBIX IKOCUCTEM.

JlemoHCcTpanumn

[Toptpert: A. . Tencnu.

Tabmuubr u cxembl: «CTpykTypa OHOIIEHO3a», «DKOCHCTEMA IMUPOKOJIMCTBEHHOTO Jiecay, « IKOCHCTEMa XBOWHOTO JIecay,
«DyHKIMOHATILHBIC TPYIIBI OPTaHU3MOB B 3KOCHUCTEME», «KpyroBopor BemiecTB B dkocuctemey, «llemy nmuranus (mactOumrHas,
JETpUTHAS)», «IKOJOTHYECKas MUpaMuaa 4YuCeN», «IKOJOTUYECKass MHpaMujia OMOMacChl», «IKOJOTHYECKas MHpaMuIa
sHeprum», «ObpazoBanue Oonotay, «llepBuunas cykieccus», «BoccTaHoBleHHE Jieca MOce Moxapa», «IKOCHCTEMA 03epay,
«Arpo1eHo3», «KpyroBopoT BeLECTB U OTOK 3HEPTUH B arpoiieHo3e», «lIpumepsl ypboskocucTem.

O6opynoBanue: repbapuy pacTEeHUHM, KOJUICKIIMM HACEKOMBIX, dYydeja NTHI] W 3Beped, repOapuul KyJIbTYPHBIX U

AUKOPACTYyIIUX paCTCHHﬁ, AKBApHUYyM KaK MOJCJIb OKOCHUCTCMBI.



IIpakTuyeckas padora «3yuenue u onucanue ypO03KOCUCTEMBD.

JlaboparopHnasi padora «/3yueHue pazHooOpa3us MEIKUX MTOYBEHHBIX WICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX).

IKCKypeus «IKCKypcHsi B TUITMYHBIN OHoreoieHo3 (B 1yOpaBy, Oepe3HsK, €IbHHUK, HAa CYyXOJOJbHBIA WM MOWMEHHBIN YT,
03epo, 00JI0TO)».

IKCKypcus «IKCKYPCHs B arpo3KOCUCTEMY (Ha TOJI€ WIIH B TEIUTMYHOE XO3SIIICTBO)».

Tema 10. buocdepa — riodanbHas IKOCHCTEMA

buocgepa — obmenanerapHas o0oyiouka 3eMiIH, TJ€ CYIECTBYET WM CYLIECTBOBaJIA KU3Hb. Pa3BuTHE Npe/CTaBICHUN O
ouochepe B Tpymax J. 3wocca. Yuenue B. M. Bepuanckoro o ouocdepe. Obmnactu 6uocdepsl u €€ cocran. JKuBoe BeEIIECTBO
o6uocdeps! u ero GyHKIUU.

3akOHOMEpHOCTH cyiecTBoBaHusl Ouochepsl. OcobeHHOCTH Ouochepbl Kak TII00ATBHOM ASKOCHUCTEMBI. JlMHAMUUYeCcKoe
paBHOBecue B Ouochepe. KpyroBopoTsl BeliecTB U OMOTreOXMMHUYECKHE IUKIBI (Yriaeponaa, a3oTra). PUTMUYHOCTh SIBICHHI B
ouocdepe.

3oHanbHOCTh Ouocdepsl. IlonsiTue o Omome. OCHOBHBIE OWOMBI CYIIW: TYyHJpa, XBOWHBIE Ji€ca, CMENIaHHbIE H
HIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIYCThIHU, TPOMMUYECKUE Jieca, BBICOKOTOpbs. Kimumar, pacTUTenbHBIA M KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa 1 (QyHKIHS )KUBBIX CUCTEM, OLIEHKA UX PECYpPCHOr0 MOTEeHIHaNla U OnochepHbIX QyHKIIHIMA.

JlemoHcTpanuun

[Toptpetsi: B. 1. Bepnanckuii, 9. 3rocc.

Tabmuupr u cxembl: «l'eochepst 3emnu», «KpyroBopor azora B mnpupone», «KpyroBopoT yriepoja B HpHUpPOAE»,

«Kpyrosopot kucinopona B mpupoze», «KpyroBopot Boasl B mpupoae», «OcHOBHbIE OHMOMBI cylin», «Kiaumarnueckue mosica



3emnmn», «Tyngpa», «Takiray, «Cmemansnsiid Jec», «llIupokonuctBenHsiii Jec», «Cremby», «CaBaHHay, «llycTbiHDY,
«Tpornuueckuu Jiec.

O6opynoBanue: repdapun pacTCHUI pa3HBIX OMOMOB, KOJUICKITUHN YKUBOTHBIX.

Tema 11. YestoBek M OKpyka0MIAs Cpeaa

DKoJIOTHUECKHE KPU3KUCHl M MX NMPHUUYMHBL. Bo3nelicTBue yenoBeka Ha Owochepy. 3arps3HeHne BO3MyMIHON cpeanl. OxpaHa
BO3/lyXa. 3arpsA3HeHue BOAHOU cpeabl. OXpaHa BOJHBIX pecypcoB. Paspyiienne nousel. OXpaHa IOYBEHHBIX pecypcoB. MI3meHeHne
KJINMaTa.

AHTpOIIOTEHHOE BO3JICUCTBUE HA PACTUTEIBHBIA U KUBOTHBIM MUp. OXpaHa pacTUTEIBHOIO U )KUBOTHOTO Mupa. OCHOBHBIE
NPUHLUIBI oXpaHbl npupoabl. KpacHeie kuuru. Oco6o oxpansemble npupognsie tepputopun (OOIIT). borannueckue caasl U
300JIOTMYECKUE TTApKH.

OCHOBHBIE TPUHLMIBI YCTOMYMBOIO pA3BUTUSL 4YEJIOBEUECTBA M MNPUPOAbI. PaluMoHaNbHOE MNPUPOJONOJIb30BaHUE U
COXpaHEeHHe OHoJoruueckoro paszHooOpazus 3emau. OOLME 3aKOHOMEPHOCTU TIJIOOANBHBIX HKOJIOTMYECKUX KPHU3UCOB.
Oco0eHHOCTH COBPEMEHHOTO KPU3UCA U €r0 BEPOSITHBIE MTOCIIEICTBHSL.

Pa3BuTHe METOAOB MOHUTOPUHIA Pa3BUTHS ONACHBIX TEXHOTEHHBIX MpoueccoB. Cucmemubie uUccie008anus nepexooa K
pecypcocobepezaroueil U KOHKYPEHMOCHOCOOHOU sHepeemuke. buonocuueckoe pasnoobpaszue u 6uopecypcwi. Hayuonanvhvie
ungopmayuonHvle cucmemvl, obecneuugaroujue OOCMyn K UHopmayuu no COCMOSIHUIO 0moenbHblx U008 u skocucmem. OCcHOBbI
IKOPeadOUNUMAYUYU IKOCUCIEM U CNOCO008 OOPbObL ¢ OLUON08pecOeHUAMU. Pexoncmpykyus MopcKkux u Ha3eMHbIx IKOCUCTEM.

JdemMoHcTpanuu

Tabmuubl 1 cxeMbl: «3arpsi3HeHue atMmocdepsd», «3arps3HeHue Tuapocepb», «3arps3HeHue MNouBb», «llapHUKOBBII

s dek», «Ocobo oxpaHseMble IPUPOAHBIE TEPPUTOPUNY», «MOaenH yIpaBIsIeMOro MUPay.



Oo6opynosanue: ¢otorpadun oxpaHseMbIXx pacTeHU U KUBOTHbIX KpacHoil kuuru Poccuiickoit ®@enepanuu, KpacHoit KHUTH
peruoHa.

INJIAHUPYEMBIE PE3YJIBTATHBI OCBOEHUSA TPOTI'PAMMBI 110 BUOJIOT'MU HA YPOBHE CPE/IHET'O

OBIIEI'O OBPA3OBAHUA
JINMYHOCTHBIE PE3YJIBTATBHI

OI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHSI OOYyYalOUMMHUCA MPOrpaMM CpEIHEro OOIIero
o0pa3oBaHUsl: IMYHOCTHBIE, METANIPEIMETHBIC U TIPEIMETHBIC.

B cTpykType IHWYHOCTHBIX pE3yJbTaTOB OCBOEHHUS MPOTPaMMbl MO OWUOJOTUM BBIICICHBI CIEAYIONIME COCTaBJISIIOIIUE:
OCO3HaHWE O00YYaIOUUMUCA POCCUUCKOW TPakKIaHCKOW UIACHTUYHOCTH — FOTOBHOCTU K CAMOPa3BUTHIO, CAMOCTOSITENIBHOCTU U
CaMOOTIPECNICHNUIO, Haauyue Mmomusayuu K 00y4deHUto OWOJIOTUH, yeleHanpagienHoe paszsumue BHYTPEHHUX YOeXKIeHHM
JUYHOCTU HA OCHOBE KJIIOUEBBIX IIEHHOCTEH M HCTOPUUECKUX TPAMUIIMN Pa3BUTHUS OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U
cnocobHocms 00YJarOIINXCSl PYKOBOJICTBOBATHCS B CBOEHM JEATEIBHOCTH IIEHHOCTHO-CMBICIOBBIMH YCTAaHOBKAMH, MPHUCYITUMU
cucteMe OHOJIOTMYECKOTO OO0pa3oBaHUs, HAIUuUe HPABOCO3HAHUS IKOJIOTUUYECKON KYJIbTYpbI, CHOCOOHOCMU CMABUMb LIETU |
CTPOUTH )KM3HEHHBIE I1JIaHbI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS NPOTPAMMBI O OHOJOTHUU JIOCTUTAIOTCS B €IWHCTBE y4eOHOW W BOCIHMTATEILHOMN
NEATEIbHOCTH B COOTBETCTBUM C TPAJAUIMOHHBIMU POCCUMCKUMHU  COLMOKYJIBTYPHBIMH, HWCTOPUUECKHUMH U JIYXOBHO-
HPaBCTBCHHBIMU IICHHOCTSIMH, TPHHATHIMA B OOIIECTBE MpaBWJIaMHU U HOPMaMd TOBEICHHUS U CIIOCOOCTBYIOT TIpolieccam
CaMOIMO3HAHUS, CAMOBOCIIUTAHUS U CAMOPA3BUTHS, PA3BUTHUSI BHYTPEHHEW NMO3UIMU JIMYHOCTH, TATPUOTU3MA U YBAKEHUS K 3aKOHY
Y TIPaBOIOPSAKY, YEJIOBEKY TpyJa M CTapiieMy IOKOJEHUIO, B3AMMHOTO YBAXKEHHS, OCPEKHOrO OTHOIIECHUS K KYJIbTYPHOMY

HACJIEAUIO U TPAAULASIM MHOTOHAIMOHAIIBHOTO Hapoaa Pocculickon denepanuu, MpUpoe U OKPYKAIOIIEN CpeE.



JIM4HOCTHBIE pe3yibTaThl OCBOEHHUS y4yeOHOro mnpeamera «buosorus» AOMKHBI OTpa)kaTb TOTOBHOCTh M CIIOCOOHOCTh
oOy4Jaronmxcsi pyKoBOJICTBOBATHCS CPOPMUPOBAHHON BHYTPEHHEH MO3UIMEH JTUYHOCTHU, CUCTEMOM LIEHHOCTHBIX OpPHEHTAIUH,
MO3UTHUBHBIX BHYTPEHHHUX YOEKICHHI, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBA, PaCIIMpPEHUE
YKU3HEHHOTO OIBITA U ONbITA AEATEIbHOCTH B MPOLIECCE PEATU3AIMU OCHOBHBIX HAIIPABJICHUIN BOCIUTATEIBHON NIEATEIIBHOCTH, B
TOM YHCJIE B YACTHU:

1) rpaKIaHCKOT0 BOCTIMTAHUS

-C)OPMHUPOBAHHOCTh TPAKIAAHCKON TMO3UIIMK OOYYAIOMIETOCs KAaK aKTHUBHOTO M OTBETCTBEHHOTO YJIEHA POCCHUUCKOTO
0OIIIeCTBA;

-0CO3HAaHHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, YBaKEHHE 3aKOHA U MPABOIIOPSIIKA;

-TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEbHOCTU TMPU CO3JaHUM YYEOHBIX IIPOEKTOB, pPEIICHUU YYEOHBIX U
MMO3HABATEJbHBIX 3a]1a4, BBITIOJIHEHUU OMOJIOTHYECKUX IKCIIEPUMEHTOB;

-CIIOCOOHOCTD OMPEEIATh COOCTBEHHYIO MO3UIIMIO 110 OTHOIIECHHUIO K SIBJICHUSM COBPEMEHHOM KU3HU U OOBIICHATH €€;

-YyMEHHE YYHUTBhIBaTh B CBOUX JCUCTBUSX HEOOXOJUMOCTh KOHCTPYKTHMBHOTO B3aMMOJCUCTBUS JIIOAEH C pa3sHbIMU
yOEXKICHUSMH, KYJTbTYPHBIMU IIEHHOCTSIMU M COLIMATIBHBIM TOJIOKEHHUEM;

-TOTOBHOCTh K COTPYJIHUYECTBY B IPOIIECCE COBMECTHOTO BBHITIOJHEHUS YYE€OHBIX, TO3HABATEIBLHBIX U HCCIIEIOBATEIBCKUX
3a/1ay, YBOKUTEIbHOTO OTHOUIEHUS! K MHEHHIO ONIMOHEHTOB NPH 00CYKJEHUU CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COAEPIKAHMUS;

-TOTOBHOCTbh K TYMaQHHUTAPHOMN U BOJIOHTEPCKOM AEATEIBbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS :

-C()OPMUPOBAHHOCTh POCCUMCKOM TPa)KTaHCKOW HWIESHTUYHOCTHU, NATPUOTH3MA, YBAXXEHUsI K CBOEMY HApoOay, 4YyBCTBa
OTBETCTBEHHOCTU Tmepen PoauHoM, roploctu 3a CBOM Kpail, CBOW PoauHy, CBOW SI3bIK M KYJbTYpPy, IPOIUIOE U HACTOSIIEE

MHOI'OHAlIMOHAJIbBHOT'O HapoJda POCCI/II/I;



-IICHHOCTHOE OTHOIIICHHE K IPHPOJHOMY HACIICIUIO W IMaMATHUKAM IPHPOMABI, JTOCTHKCHUSAM Poccwu B Hayke, MCKYCCTBE,
CIIOpTE, TEXHOJIOTHUAX, TPYJIC;

-CIIOCOOHOCTD OIEHWBATH BKJIAJ POCCUUCKHUX YUEHBIX B CTAHOBJICHUE U PA3BUTHE OWMOJIOTHH, TOHUMAHMS 3HAYEHUST OMOJIOTHH
B ITIO3HAHWH 3aKOHOB MPUPOJIBI, B )KHU3HU YCIIOBEKA M COBPEMEHHOI'O O0IIECTBA;

-ujieiiHas yOekIEHHOCTh, TOTOBHOCTH K CIIY>KeHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

-0CO3HaHUE TyXOBHBIX IIEHHOCTEN POCCUHUCKOTO HAPO/Ia;

-c(pOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUUECKOTO MTOBEICHUS;

-CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0 W MPUHUMATh OCO3HAHHBIE PEIICHMS, OPUCHTUPYSICh HAa MOPAIBLHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH,

-0CO3HAaHHE JTUYHOTO BKJIa/Ia B OCTPOCHHUE YCTOMYNBOTO Oy YIIETO;

-OTBETCTBEHHOE OTHOIIIEHHE K CBOUM POJUTEINISIM, CO3aHUIO0 CEMbH Ha OCHOBE OCO3HAHHOTO MPUHSITHS IEHHOCTEH CeMEeNHO
’KU3HHA B COOTBETCTBUH C TPAIUIIUSIMH HapoaoB Poccuu;

4) 3cTeTH4eCKOTr0 BOCIIUTAHMS:

-3CTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYAsl ICTETHKY ObITa, HAYYHOTO W TEXHUYECKOTO TBOPUYECTBA, CIOPTa, TPYAA,
OOIIECTBEHHBIX OTHOIIICHHIA;

-IIOHUMAHHUE SYMOITMOHAIBHOTO BO3ICUCTBHS YKHBOU MPUPOJIBI U €€ IIEHHOCTH;

-TOTOBHOCTH K CAMOBBIPKCHHUIO B PA3HBIX BHIaX MCKYCCTBA, CTPEMIICHHE MPOSBIISATH KaueCTBA TBOPUYCCKOUN JIMYHOCTH;

5) pusnyeckoro BocnuTaHus, (POPMHUPOBAHUA KYJIbTYPbI 310POBbS U IMOLMOHAJBHOIO 0J1ar0NOJIyYHs:



-MIOHMMAaHUE W peaju3alus 310poBoro M Oe3omacHoro obOpasa KU3HU (3J0pOBOE MUTAHUE, COOIIOJEHUE TUTHEHUYECKUX
OpaBWil M HOpPM, cCOaNaHCUPOBAHHBIM PEXKUM 3aHATUH M OTIbIXa, peryjspHas (Qu3uyeckas akTUBHOCTB), OEpEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIICHHUS K COOCTBEHHOMY (PU3MYECKOMY U MICUXHUECKOMY 3/10POBBIO;

-MIOHMMAaHKUE IEHHOCTH TMPaBWJI WHIWBUIYAIBHOTO U KOJJIEKTUBHOTO O€30MACHOTO MOBEJEHHUS B CUTYALUAX, YIPOXKAIOUIUX
3JI0POBBIO U KU3HU JIIOJIEH;

-0CO3HaHUE MOCJIEICTBUM U HETIPUSATHS BPEIHBIX MIPUBBIUEK (YIIOTPEOICHUS aJIKOT OIS, HAPKOTUKOB, KypEHUS );

6) TPy10BOI0 BOCTIMTAHMS:

-TOTOBHOCTH K TPYY, OCO3HAHHE LICHHOCTU MacTE€PCTBA, TPYAOIIO0HE;

-TOTOBHOCTb K AKTUBHOM JEATEIBHOCTH TEXHOJOTMYECKOW M COLMAJILHOM HAIPaBI€HHOCTH, CIIOCOOHOCTh MHUIMHPOBATH,
MJIAHUPOBATH U CAMOCTOSITEILHO BBITIOJIHATH TAKYIO AESITEIbHOCTD;

-MHTEPEC K pa3IMuHbIM cdepaM MnpodecCHOHATBHON NEATeIbHOCTH, YMEHUE COBEpIIaTh OCO3HAHHBIM BHIOOp OymIyIiei
npodeccuu 1 peanu3oBbIBaTh COOCTBEHHbBIE )KU3HEHHbBIE TUIAHBI,

-TOTOBHOCTb U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HAa MPOTSKEHUU BCEH KU3HU;

7) 3K0JIOrM4€eCKOr0 BOCIIUTAHMSA

-3KOJIOTHUECKH 1ieJieco00pa3Hoe OTHOLIECHHE K MPUPOE KaK UCTOYHHUKY KU3HU Ha 3eMJjie, OCHOBE €€ CYIIECTBOBAHMS,

-TIOBBIIIIEHUE YPOBHS 3KOJOTUYECKON KYJIbTYpPbl: MPUOOPETEHHUE OMbITA MIIAHUPOBAHUS MOCTYIKOB U OLUEHKU X BO3MOXKHBIX
MOCJIEICTBUN [T OKPYIKAIOLIEN CPELBI;

-0CO3HaHUE MI00ANTBHOrO XapakTepa KOJIOTHYECKUX MPoOJIeM U MyTel UX pelIeHus;

-CIIOCOOHOCTh HMCIOJIb30BaTh MPUOOpETaeMble MPU M3YYCHUH OWOJIOTMM 3HAHUS M yMEHUS NpHU PEIIeHHH MpoOseMm,
CBSA3aHHBIX C PAlMOHAIBHBIM TPUPOAONOIb30BAHUEM (COOIIOACHUE MPABUII IOBECHUS B IPUPOJIE, HAITPABICHHBIX HA COXPAHEHUE

paBHOBECHUS B 9KOCHCTEMAaX, OXpaHy BHJIOB, IKOCUCTEM, Orochepsl);



-aKTUBHO€ HENpUATHUE JACUCTBUNA, NPUHOCIIIMX BpEI OKpYXKAIOIIEeH MNPUPOTHOM cpene, yMEHHE MPOrHO3MpOBATh
HEOJAarONpUSITHBIE KOJOTUUYECKHE MTOCIEACTBUS NPEAIPUHUMAEMBIX AEUCTBUNA U IPEJOTBpAIATh UX;

-HAJIMYUE PA3BUTOrO SKOJOTMYECKOTO MBILUIEHUS, 3KOJOTMYECKOM KYJIbTYpbl, OIbITAa JEATEIBHOCTH 3KOJIOTHYECKOM
HaIpaBJIE€HHOCTH, YMEHUS PYKOBOJCTBOBATHCS UMU B [T0O3HABATEIbHOM, KOMMYHUKATUBHOM U COLMAJIbHOW MPAKTUKE, TOTOBHOCTU
K YYaCTHIO B TPAKTUYECKOU JESATENBHOCTH SKOJIOTUYECKON HAIIPABICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

-c(pOpMHPOBAHHOCTh MHPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pPa3BUTUSl HAayKd U OOIIECTBEHHOM
MPAKTUKH, OCHOBAaHHOTO Ha IHAJIOTE KYJIbTYp, CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

-COBEpPLICHCTBOBAHUE S3BIKOBOM M YMTATEJIBCKOW KYJBTYpbl KaK CpPEICTBA B3aUMOJACUCTBUS MEXKIY JIIOJABMHU U ITO3HAHHUS
MUpa;

-MIOHUMaHKEe creu(pUKN OMOJIOTUH KaK HAyKH, OCO3HAHUs €€ poiu B ()OPMUPOBAHUH PALMOHAILHOTO HAYYHOI'O MBIIIJICHUS,
CO3/IaHHU LEJIOCTHOIO MpPEICTaBICHUsI 00 OKpY’KalolleM MHUpPe KaK O €IUHCTBE MPHUPOAbI, YeJOBEKa M 00IecTBa, B MO3HAHUU
MPUPOIHBIX 3aKOHOMEPHOCTEN M pelIeHUH Npo0JIeM COXpaHEHUs MPUPOTHOTO PABHOBECHS;

-yOe)KIEHHOCTh B 3HAYMMOCTM OWOJIOTMM Ui COBPEMEHHOM LMBMIM3aLMU: OOECHEYEHHs HOBOIO YPOBHSI Pa3BUTHS
MEIUIIMHBI, CO3/IaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTHH, CIOCOOHBIX pEelIaTh PECypCHble MPOOJIEeMbl pPa3BUTHUS UEIOBEUECTBA,
MOMCKa MyTeW BBIXOAA W3 TJI00ATBHBIX HKOJOTMYECKUX MpodiieM U oOecleueHus Mepexola K YCTOMYMBOMY pPAa3BUTHIO,
paloHaIbHOMY HCTIOIB30BAHUIO MPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HH;

-3aMHTEPECOBAHHOCTD B MOJYYEHUU OMOJIOTMYECKUX 3HAHUH B IEJISIX MOBBIIMICHUS OOIIEH KYJIbTYypbl, €CTECTBEHHO-HAYYHON
IPaMOTHOCTH, KaK COCTaBHOM 4acTHU (PYHKI[MOHAIBHOM I'PaMOTHOCTH 00y4Yaroluxcs, GopMUpPyeMO Py N3y4eHUU OHOJIOTUY;

-MIOHUMaHUE CYIIHOCTH METOAOB IIO3HAHMs, HCIOJb3YeMbIX B ECTECTBEHHBIX HAyKaX, CIOCOOHOCTH HCIOJIb30BaTh

IMOJIy4acMbBIC 3HAaHUA OJId aHallu3a U OOBSCHECHUS SIBICHHUM OKpPYyXKarouiero Mupa U IpoUuCXOoagAlIInuX B HEM HBMCHCHHﬁ, YMCHHC



nenaTh 0OOCHOBAHHBIC 3aKJIIOUYCHHS Ha OCHOBE Hay4YHBIX (DAKTOB M HMMEIOIIMXCS JAHHBIX C IEJbI0 MOJYYEHHUS JOCTOBEPHBIX
BBIBOJIOB;

-CIIOCOOHOCTh CaMOCTOSITEIPHO HCITOJIB30BaTh OMOJOTWYECKHE 3HAHUS IS PEHIeHUs TPOoOJIeM B pealbHBIX KU3HCHHBIX
CUTYaIUsX;

-0CO3HAHHE IICHHOCTH HAYYHOU NESITEIEHOCTH, TOTOBHOCTh OCYIIIECTBIIATHh MMPOCKTHYIO W UCCIIEIOBATEIBCKYIO AEATEILHOCTD
WHJIUBUAYAJIBHO U B TPYIIIIE;

-TOTOBHOCTb M CITOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOO0OPa30BaHUI0, K AKTUBHOMY TOJIYYEHHUIO HOBBIX 3HAHUIMA
110 OMOJIOTHUHU B COOTBETCTBUU C JKU3HEHHBIMH MOTPEOHOCTSIMH.
METAIIPEAMETHBIE PE3YJIBTATDI

MeramnpeaMeTHbIe pe3yabTaThl OCBOSHHUS Y4eOHOro mpeameTa «bHonorus» BKIIOYAIOT: 3HAYUMBIE I (OPMHUPOBAHUS
MHPOBO33pEHUS 00YyJArONUXCS MEKIUCIUTIIHHAPHBIC (MEXMPEIMETHbBIE) OOIICHAYYHBIC TMOHATHS, OTPAKAIOIINE IEIOCTHOCTD
HAay4YHOW KapTHUHBI MUpA U CIEU(DUKY METOJIOB MTO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (BEIECTBO, YHEPTHs, SIBJIICHUE,
MpoIecC, CHCTeMa, HAy4YHBIM (aKT, NPUHINI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIAeAOBaHHME, HaOIOICHUE,
M3MEpPEHUE, DKCIIEPUMEHT U JIPyTHe); YHUBEpCaIbHbIC yueOHbIe ACHCTBUS (MI03HABATEIbHBIC, KOMMYHUKATUBHBIE, PETYIISITUBHBIC),
obecrieunBaromue (GopmupoBanre (QyHKIIMOHATLHON TPAMOTHOCTH M COIMATBHOM KOMIIETCHIIMU OOYYarolIuXcsl; CIIOCOOHOCTh
0Oy4JaronuXcsl HCIOJIb30BaTh OCBOCHHBIC MEKIMCIUILIMHAPHBIC, MHUPOBO33PCHUYCCKHE 3HAHUS W YHHBEPCAIBbHBIC YydeOHBIC
JIEVCTBUS B MMO3HABATEIILHOM U COLMAIIBHOM MPAKTHKE.

B pesynbrare m3zydyeHus OMOJIOTMH Ha YPOBHE CpeAHEro oodiiero oOpazoBaHus y oOydaromierocs OyayT chopMUpPOBaHbI
MMO3HABATEIIbHBIE YHUBEpCAJIbHBIC yUeOHBIC NEHCTBHS, KOMMYHHKATHBHBIC YHHBEPCAIbHBIC YUCOHBIC NECUCTBUS, PETYISTHUBHBIC
YHUBEpCaIbHbIC YI€OHBIE TEUCTBUS, COBMECTHAS JCSITEIBHOCTb.

MCTaHpCI[MCTHBIe PE3YIbTAaThl OCBOCHHS IIPOrpaMMBbl CPEAHETO O6H_ICFO o6pa3013aH1/151 HOJIDKHBI OTPaXKaThb!:



OBJageHne yHUBEPCAIbHBIMHU YUeOHBIMH MO3HABATEILHBIMU ACHCTBUSIMH:

1) 6a3oBbIe JIOTHYECKHE JAeiiCTBHSL:

-CaMOCTOATEIBHO (HOPMYIUPOBATH U AKTyaJIM3UPOBAThH MPOOJIEMY, pacCMaTpPUBATh €€ BCECTOPOHHE;

-MCMOJIb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHajdu3a, CUHTE3a, CpaBHEHUS, Kiaccu(UKaIuy,
00001IeHNs), PACKPBIBATh CMBICT OWOJIOTMYECKUX TOHATUN (BBLACTATh WX XapaKTEpHbIE MPU3HAKH, YCTAaHABIMBATH CBA3H C
APYTUMHU NOHITUSIMH);

-OIIPEIEIATD LIENIN AEATEIbHOCTH, 3a/1aBasi IapaMeTPhbl U KPUTEPUU UX JTOCTUKEHMS, COOTHOCUTH PE3YJIbTAThI NEATEIIBHOCTH C
ITIOCTABJICHHBIMU LIEJISIMU;

-ACII0JIb30BaTh OMOJIOTHYECKUE MMOHATHS 17151 OOBSICHEHHSI (PAKTOB U SIBJICHUH KUBOM MPUPOJIBL;

-CTPOUTh JIOTHUECKHE PaACCYKJEHUS (MHAYKTUBHBIC, IEAyKTUBHBIE, [0 aHAJOIMH), BBIBIATH 3aKOHOMEPHOCTH H
MIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSX, (POPMYIHPOBATH BHIBOABI U 3aKIHOUECHHUS;

-IIPUMEHATh CXEMHO-MOJIEIIBbHBIE CPEACTBA I IIPEACTABICHUS CYIIECTBEHHBIX CBA3€H W OTHOIICHUH B H3y4aeMbIX
OMOJOrnYeCKUX 00BEKTAX, a TAKAKE MPOTUBOPEUHA PA3HOTO POJIA, BBISIBIEHHBIX B PA3IUYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;

-pa3pabatbIBaTh IJIaH peUIeHHsI MPOOJIEMbI C YUETOM aHaAJIM3a HMEIOIUXCSl MaTepHAJIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

-BHOCUTb KOPPEKTUBBI B JEATEIIBHOCTb, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LEIAM, OLEHUBATh PUCKU IOCIEICTBUHI
NEATEIIbHOCTH;

-KOOPJIMHUPOBATH U BBINOJHATH Pa0OTY B YCIOBUSIX PEAIbHOTO, BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICH CTBHUS;

-pa3BUBATh KPEAaTUBHOE MBIILICHUE MTPU PEHICHUH KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE IEHCTBUS:



-BJIaJIETh HaBBIKAMM Y4YEOHO-MCCIEOBATEIbCKOM M TPOEKTHOM N€ATEIbHOCTH, HaBBIKAMHM pa3pelieHust MpodieMm,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEJIBHOMY MTOMCKY METOJOB PEIICHUs MPAKTUUECKHUX 3ajja4, IPUMEHEHUIO Pa3IMuHbIX
METO/I0B ITO3HAHMS;

-ACII0JIb30BaTh Pa3JIMYHbIE BUJBI JACSITEILHOCTH IO IMOJYYEHHUIO HOBOTO 3HAHMS, €r0 MHTEPIPETALUH, PEOOPA30BAHUIO U
MPUMEHEHHUIO B YU€OHBIX CUTYAIUSIX, B TOM YUCIIE MIPHU CO3JJaHIH YI€OHBIX U COLUATIBHBIX MPOCKTOB;

-(popMHUpoOBaTH HAYYHBIN THII MBIIIJICHUS, BIAJAETh HAYYHON TEPMUHOJIOTUEH, KIIFOUEBBIMU MOHATUSMHU U METO/IAMU;

-CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 33]1a4K B 00pa30BaTEIbHOM IE€ATEILHOCTH U )KU3HEHHBIX CUTYaIUsX;

-BBISIBJISITh TIPUYMHHO-CIIEJICTBEHHBIE CBA3M M aKTyaJM3UPOBATh 3a7ady, BbIIBUIATh TUIIOTE3y €€ pelIeHUs, HaXOJIUTh
apryMEHTHI JUIS 10Ka3aTeIbCTBA CBOMX YTBEPXKICHMM, 3a/1aBaTh apaMETPbl U KPUTEPUH PELLICHHUS;

-aHAJIM3UPOBATh TOJYYEHHbIE B XOJE PEIICHHS 3aJayd pe3yJibTaTbl, KPUTUYECKH OILIEHHBaTh HX JOCTOBEPHOCTD,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCJIOBUSIX;

-J1aBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

-OCYILECTBIIATH LI€JICHANIPABIECHHBIN MOMCK MEPEHOCA CPEJCTB U CITOCOOOB ACHCTBUS B TPOPECCUOHAIBHYIO CPEAY;

-yMETh MEPEHOCUTD 3HAHHUS B TO3HABATENBHYIO U MPAKTUYECKYIO 00JaCTH KU3HEACSITEIbHOCTH;

-yMETh MHTETPUPOBATh 3HAHMS U3 Pa3HbIX IPEIMETHBIX 00acTei;

-BBIJIBUTAaTh HOBBIE WJEH, MpEIaraTbh OpUrMHaIbHBbIE MOAXOAbl M PEUICHUS, CTABUTh MPOOJIEMbl M 3aJayud, AOIMYCKAIOIINe
aIbTEPHATUBHBIC PEILICHHUS.

3) paboTa ¢ uHpopmManmeii:

-OPUEHTUPOBATHCS B PA3IUYHBIX MCTOYHMKAX MHPOpMaluu (TEKCTe Y4eOHOro mocoOus, Hay4yHO-TIOMYJISIPHOW JIMTEpaType,
OMOJIOTHMYECKHUX CJIOBapsiX MU CIPaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax naHHbIX, B VHTepHeTe), aHamu3upoBaTh HH(OpPMALIHIO

Pa3JINYHbIX BUJOB U (I)OpM MMpeACTaBJIICHUA, KDUTHYCCKH OLICHUBATDH e€ AOCTOBCPHOCTb U HEIIPOTUBOPCUNBOCTD,



-(opmMyaMpoBaTh 3ampochl M NPUMEHATH pa3jIMYHbIE METOABI INPU IOUCKE M 0TOOpe Ouosorndeckol MHGpopMauy,
HEOOXOAMMOM JIs1 BBIMOJIHEHMSI YU€OHBIX 3a71a4;

-IPUOOPETATh OMBIT HCHOJIB30BAaHUS HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH, COBEPIICHCTBOBATH KYJIBTYpPY
aKTUBHOTO MCIIOJIb30BAHMSI PA3JIMYHBIX TOMCKOBBIX CUCTEM;

-CaMOCTOSAITEIPHO BBIOMpATh ONTHMAaJbHYI0 (QOpMy TMpeAcTaBieHUs OHOJOrHUYecKord uHpopManuu (CxeMbl, rpadukw,
Auarpammbl, TaOJIHIIbI, PUCYHKH U JPYToe);

-ACII0JIb30BaTh HAYYHBIN S3bIK B KQUE€CTBE CPEACTBA MPHU padboTe ¢ OHoNIornueckoi nHdopmanuen: IpUMEHATh XUMUYECKUE,
(¢u3nUecKkue 1 MaTeMaTUYECKHE 3HAKU M CUMBOJIBI, (hOpMYJIbl, aO0OpeBUATYpy, HOMEHKIATYPY, UCHOJb30BaTh U MPEOOPA30OBHIBATH
3HAKOBO-CHUMBOJINYECKHE CPEACTBA HATJIAIHOCTH;

-BJIaJIETh HaBBIKAMH PACIIO3HABAHUS U 3alIUThl HHPOpMaLnu, HHHOPMAIITMOHHON O€30aCHOCTH JIMYHOCTH.

OBjajieHUe YHMBEPCAJbHBIMM KOMMYHUKATHBHBIMHM 1eICTBUSIMU:

1) o6menue:

-OCYILIECTBIIATh KOMMYHHUKALIMM BO BceX cdepax >KM3HU, aKTUBHO Y4YacTBOBATh B JMAJIOTE€ WA JIMCKYCCHMU MO CYIIECTBY
oOcyxnaemMoil TeMbl (YMEHHME 3a/aBaTh BOIPOCHI, BHICKA3bIBATh CY)KJIEHUS OTHOCUTEIHHO BBIMIOJHEHUS IpeJjiaraeMoi 3anayi,
YUYHUTBIBATh HHTEPECHI M COINIACOBAHHOCTh NO3ULMI APYTHX YYaCTHUKOB IHAJIOTA WU JUCKYCCHUH);

-pacro3HaBaTh HeBepOaIbHbIE CPEACTBA OOIICHMS], TOHUMATh 3HAYEHUE COLUATIBHBIX 3HAKOB, NMPEANOCHIIOK BOZHUKHOBEHUS
KOH(JIMKTHBIX CUTYaIlNi, yMETh CMATYaTh KOH(MIUKTHI U BECTU MEPErOBOPHI;

-BJIaJIETh PA3TUYHBIMU CIIOCOOAMM OOIIEHWS M B3aUMOJCHCTBUS, IMOHUMATh HAaMEpPEHUs APYruX JIOJeH, NpPOSBIATH
YBXUTEIHHOE OTHOILIEHHUE K COOECEAHUKY U B KOPPEKTHON (hopMe (pOpMyIHpPOBATH CBOU BO3PAKEHUS;

-pa3BEPHYTO U JIOTUYHO M3J1araTtb CBOKO TOUKY 3PEHUS C UCIOJIb30BAHUEM SI3bIKOBBIX CPECTB.

2) coBMeCTHAsI IesiTeJIbHOCTD:



-IOHMMAaTh W HCIOJb30BaTh IMPEUMYIIECTBA KOMAHJHOM W WHAMBHIYaJIbHON pPAa0OOTHI TPU PEIICHHUH OWOJIOTHYECKOM
po0JIeMbI, 000CHOBBIBATH HEOOXOAUMOCTh IIPUMEHEHHUS TPYIIOBBIX (DOPM B3aUMOJICHCTBHS ITPH PELICHUN YUCOHOM 3a/1auu;

-BBIOMpATh TEMAaTUKy W METOJbl COBMECTHBIX IEHCTBHU C y4ETOM OONIMX HMHTEPECOB M BO3MOXKHOCTEH KaXKIOTO YieHa
KOJIJICKTHBA;

-IPUHAMATh [T COBMECTHOW JESTETHbHOCTH, OPTaHW30BBIBATH M KOOPIWHHUPOBATH JCHCTBUS MO €€ OCTHIKCHUIO:
COCTABIISITh TUIAH JICHCTBUH, paCIpeeNiaTh POIH C YIETOM MHEHHUI yYaCTHUKOB, 00CYKIAaTh Pe3yIbTaThl COBMECTHOW paOOTHI;

-OIICHUBATh KAYEeCTBO CBOETO BKJIA/Ia M KAXJIOTO yYaCTHHKA KOMaH/Ibl B OOLIHI pe3yNbTaT 10 pa3padOTaHHBIM KPUTEPUSIM;

-TIpeJyIaraTh HOBBIE MPOCKTHI, OIICHUBATh HJIEH C TIO3UIIMY HOBU3HBI, OPUTUHAIBHOCTH, MPAKTHYECKON 3HAYNMOCTH;

-OCYIIECTBIISITh MO3UTHBHOE CTPATETHUECKOE MOBEICHUE B PA3IMUHBIX CUTYallUsX, MPOSBISTH TBOPUYECTBO M BOOOPAKEHHE,
OBITh HHUIIMATHBHBIM.

OgJajieHne YHHBEPCATbHBIMU PETYJISITHBHBIMH JI€CTBUSIMU:

1) camoopraHu3anusi:

-HACTIOJIb30BaTh OMOJIOTMYECKIE 3HAHUS JIJISl BBISIBJICHUS TIPOOJIEM U UX PEUICHUS B )KU3HCHHBIX M YUCOHBIX CUTYAIHSIX;

-BBIOMpATh Ha OCHOBE OMOJOTMYECKUX 3HAHUH IIEJEBBIC M CMBICIIOBBIC YCTAHOBKH B CBOMX JCHCTBHUSX U TOCTYIKaX MO
OTHOIICHHIO K XKUBOW MPUPOJE, CBOEMY 3I0POBBIO M 3I0POBBIO OKPYKAIOIINX;

-CaMOCTOSITEJIbHO OCYILECTBIIATh IMO3HABATEIBHYIO JIEATCIILHOCTh, BBISBIISATH MPOOJIEMBI, CTaBUTh W (HOPMYIHPOBATH
COOCTBEHHBIC 33J1a4ll B 00pa30BaTEIbHOM JCATCILHOCTH U JKU3HCHHBIX CUTYAIIUAX;

-CaMOCTOSITEJIbHO COCTaBJISTh IUIAH PEUICHUS MPOOJIEMBI ¢ YYETOM UMECIOIIUXCS PECYPCOB, COOCTBECHHBIX BO3MOXKHOCTEH U
IIPEANIOYTECHUN;

-J1aBaTh OI[CHKY HOBBIM CHUTYAI[HSIM;

-paClInupsATb paMKH yqeGHoro npeaAMETa Ha OCHOBC JIMYHBIX HpeIIHO‘lTeHI/II‘/JI;



-JleJIaTh OCO3HAHHBINA BBIOOP, apryMEHTHUPOBAThH €ro, OpaTh OTBETCTBEHHOCTH 3a PELICHUE;

-OLIEHHUBATh MPUOOPETEHHBIN OIIBIT;

-CII0cOOCTBOBATh (DOPMUPOBAHUIO U TPOSBICHUIO ITUPOKOW IPYIUIMHA B PA3HBIX OOJACTSAX 3HAHHM, TOCTOSHHO IMOBHIIIATH
CBOM 00pa30BaTENIbHBINA U KYJbTYPHBIH YPOBEHbD.

2) CAMOKOHTPOJIb:

-J1aBaTh OLIEHKY HOBBIM CUTYAaIUSIM, BHOCHUTh KOPPEKTUBBI B IESITEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LICIISIM;

-BJIaJIeTh HABbIKAMU MO3HABATEIILHON pedieKCH Kak OCO3HAHUS COBEPIIAEMBIX JEHCTBUN U MBICIMTEIBHBIX MPOIIECCOB, UX
pe3yJbTaTOB U OCHOBAHUH, UCIIOIB30BATh MPUEMBI peICKCUM I OLIEHKU CUTYalluH, BLIOOpA BEPHOTO PEIICHUS;

-YMETbh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS IO UX CHHKEHUIO;

-IIPUHUMATh MOTHUBBI U APTYMEHTHI APYTUX MPU aHAIU3E PE3YJIHTATOB JIEATEIbHOCTH,

3) npuHsiTHE CeOsl U APYTUX:

-IIPUHUMATH ce0s1, TOHNUMAasi CBOM HEJIOCTATKHU U JOCTOWHCTBA,

-IIPUHUMATh MOTHUBBI U ApTYMEHTHI APYTUX MPU aHAIU3E PE3YIHTATOB JIEATECIbHOCTH,

-pU3HABATh CBOE MPABO U MPABO JIPYTUX HA OUTUOKU;

-pa3BUBaTh CIIOCOOHOCTH TOHMUMATh MUP C TTO3UIIUU JPYTOTO YETIOBEKA.

MNMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIC PE3yNbTaTHl OCBOCHUS COJIEpKaHus yueOHOTO TIpenMeTa «buosnorus» Ha yriryOJI€éHHOM YpOBHE OPHUEHTHPOBAHBI
Ha obOecrnieueHre MpoduiIbHOrO0 00yueHus: oOydaromuxcs Ouonorur. OHM BKIIOYAIOT: crienuduyeckue s OUOJOTUM HAy4YHBIE
3HaHUSA, YMEHHS U CIIOCOOBI JIEUCTBUN IO OCBOEHUIO, MHTEPIPETAIMd U MPEeoOpa3OBaHUIO 3HAHWUM, BHUJBI JEATEIBHOCTHU IO
MOJTYYCHUIO HOBBIX 3HAHUHW U WX MIPUMEHEHUIO B PA3JIMYHBIX YICOHBIX, a TAKKE B PEATbHBIX KU3HEHHBIX cUTyanusx. [IpenmeTHbie

PE3YIbTAThI IPCACTABIICHBI I10 Ir'OAaM U3YUYCHMUA.



[IpenmeTHbIE pe3yapTaThl OCBOECHUS yueOHOro npenmMera «buonorus» B 10 knacce n0mKHbBI OTpaXxaTh:

-c(pOpMHUPOBAHHOCTh 3HAHUN O MECTE U POJM OMOJIOTUU B CHUCTEME €CTECTBEHHBIX HAayK, B ()OPMHUPOBAHHUU ECTECTBEHHO-
Hay4YHOM KapTHHBI MHUpPA, B MO3HAHUHU 3aKOHOB NPHUPOJABI U PEHIEHUH MPOOJEM PAaMOHAIBHOIO MPUPOIONOJIB30BAHUS, O BKIIAJIE
POCCHUICKHX U 3apyO€KHBIX YUEHBIX B Pa3BUTHE OUOJIOTUH;

-BJIaJICHUE CUCTEMOW OMOJIOTMYECKUX 3HAHUW, KOTOPasi BKIFOYAET: OCHOBOIIOJIATAIOIIME OMOJIOrMYE€CKUE TEPMUHBI U TTOHSTHS
(’K13Hb, KJIETKa, OpraHU3M, METab0I13M, TOMEOCTa3, CaMOPETYJISILMSI, CAMOBOCIIPOM3BEICHUE, HACIEICTBEHHOCTh, U3MEHUHUBOCTD,
pOCT U pa3BuTHE), Ouosiornueckue teopun (kiaerounas teopus T. llIBanna, M. [lneiinena, P. BupxoBa, XxpoMocoMHasi Teopus
HacneacTBeHHocTH T. Moprana), yuenus (H. Y. BaBunoBa — o 1ieHTpax MHOT000pa3usi U MPOUCXOKACHUS KYJIbTYPHBIX PACTCHHI),
3aKOHBI (€AUHO00pa3Hs MOTOMKOB IIEPBOr0 MOKOJIEHMS, pacILieIVIEHNs, YUCTOThI FaMeT, He3aBUCUMOTo HaciienoBanus ['. Mennaens,
TOMOJIOTUYECKUX PSJIOB B HaciaeACTBeHHOM n3MeHnunBocty H. V. BaBuioBa), npuHUuUIbl (KOMILIEMEHTAPHOCTH);

-BJIaJICHUE OCHOBHBIMHU METOJAMH HAYYHOT'O MO3HAHMS, UCTIOIb3YEMBIX B OMOJOTUYECKUX UCCIEAOBAHUSAX KUBBIX 0OBEKTOB
(omucanue, U3MepeHue, HaOMIOACHUE, SKCTICPUMEHT);

-YMEHUE BBIJIEIAThH CYIIECTBEHHbIEC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U FYKAPUOT, OJHOKIETOYHBIX U MHOTOKJIETOUHBIX
OpPraHHU3MOB, B TOM 4HcJie OaKTepHil, TpuOOB, paCTEHUM, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPraHOB M CUCTEM OPraHOB pacTEHUM,
KUBOTHBIX, YEJIOBEKA, IPOLIECCOB KU3HEIEATEIbHOCTH, INPOTEKAIOIINX B OpPraHU3Max pPACTEHHM, MXUBOTHBIX M YEJIOBEKA,
OMOJIOTUYECKUX TMPOIECCOB: OOMeHa BemecTB (MeTaboau3M), MpPEBpaALICHUS DSHEPrUHM, OpOXKEHUs, aBTOTPOPHOro U
reTepoTpopHOro THUMOB NHUTaHUA, (HOTOCHMHTE3a U XEMOCHHTE3a, MHUTO3a, MeiHo3a, TraMeToreHesa, »MOpHOreHesa,
MOCTAMOPUOHAIBHOTO Pa3BUTHSI, PA3MHOKEHUS, MHAUBUAYAIbHOTO Pa3BUTHUSI OpraHu3Ma (OHTOT€He3a), B3aMMOJCIHCTBUS T€HOB,
reTepo3nca, NCKYCCTBEHHOTO 0TOOpa;

-yMEHHE YCTaHABIIMBATh B3aWMOCBS3U MEX]y OpraHOUJAMH KIETKU U UX (PYHKUIHUAMHU, CTPOCHHUEM KJIETOK Pa3HbIX TKaHEU U

1%0,¢ q)YHKIII/IHMI/I, MCXKY OpraHaMu U CUCTEMaMH OPIraHOB Yy paCTeHHﬁ, KHUBOTHBIX M YCJIOBCKA U UX q)YHKHI/IHMI/I, MCXKIY CUCTCMaMHU



OpraHoB M UX (PYHKIUSMHU, MEXKIY dTaraMud OoOMEeHa BEIEeCTB, dTallaMu KJIETOYHOI'O IUKJIA U JKU3HEHHBIX IUKJIOB OPraHU3MOB,
ATanaMu YMOPUOHAIBLHOTO PAa3BUTHUS, TEHOTUIIOM U (PEHOTUIIOM, (DEHOTUIIOM U (haKTOpaMH Cpe/ibl OOUTaHUS;

-YMEHUE BBISBIIATHh OTIMUYNTEIbHBIC PU3HAKN KUBBIX CHCTEM, B TOM YHCJIE PACTCHHM, )KUBOTHBIX U YEIIOBEKA;

-YMEHHUE UCTIO0JIb30BaTh COOTBETCTBYIOUIUE apTyMEHThI, OMOJIOrMYECKYI0 TEPMUHOJIOTUIO U CUMBOJIMKY JJIs JIOKa3aTeIbCTBA
POJICTBA OPTAaHU3MOB PA3HBIX CHCTEMATUYECKUX TPYIII;

-yMEHUE pelIaThb OWOJIOTMYECKHE 3aJaud, BBISBISATH MPUYUHHO-CICACTBEHHBIE CBSI3U MEXAY HUCCIEAyEeMbIMU
OMOJIOTUYECKUMHU MPOIECCAMU U SIBICHUSIMHU, JIEJIaTh BBIBOJIbI U MMPOTHO3bI HA OCHOBAHUU TMOJTYYEHHBIX PE3yJIbTATOB;

-yMEHHUE BBIMOJIHATE Ja0OpaTOpHBIC M MIPAKTUYECKUE pabOTHI, COOIOIATh MpaBwiIa MPU padboTe ¢ YI4COHBIM U JTa00PaTOPHBIM
o0opy10BaHUEM;

-yMEHHE BBIJIBUTATh THUIIOTE3bI, MPOBEPATh WX OKCICPUMEHTATBLHBIMU CpPEACTBaMH, (GOPMYIUPYS Ielb HCCIeAOBaHUS,
aHAJIM3UPOBATh TIOJYUYCHHBIE PE3yJbTaThl M JICJIaTh BHIBOJIHI;

-yMEHHE y4acTBOBaTh B yueOHO-HCCIIEIOBATEIHCKON padOTe MO OMOJIOTHH, SKOJOTUU W MEIUIIMHE, MPOBOAMMON Ha 0ase
IITKOJTBHBIX HAYYHBIX OOIIECTB, U MyOJWYHO MPEACTABISAThH MOJYICHHBIC PE3YIbTaThl HA YYEHUYECKUX KOH(EPEHITUSAX;

-yMEHHUE OLICHUBATh dTUYECKUE ACTIEKThI COBPEMEHHBIX MCCJIEIOBAHUM B 00JIaCTH OMOJIOTUH U MEAMIIMHBI (KJIOHUPOBAHUE,
MCKYCCTBEHHOE OTUIOJIOTBOPEHHUE, HATIPABICHHOE N3MEHEHHE TeHOMA U CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

-YMEHHME OCYIIECTBIJISITh OCO3HAHHBIN BBHIOOp Oyaylied mpodecCUOHAIBHON JIeATeIbHOCTH B 00J1aCTH OMOJIOTHHU, MEIUIIMHEI,
OMOTEXHOJIOTHH, BETEPUHAPHH, CEITHCKOTO XO35SWCTBA, MHUIIEBON MPOMBINIJICHHOCTH, YrAyOJsTh MO3HABATEIbHBIN HHTEpEC,
HaIlpaBJICHHBIA Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOIIEH NpodeccHr M MPOJOKEHHE OHOJIOTMYECKOTO O0pa3oBaHUs B
OpraHU3aNMIX CPETHETO MPO(HEeCCHOHATBLHOTO M BBICIIETO 00pa30BaHMS.

[IpeameTHBIC pE3yNbTaTHl OCBOCHUS yueOHOTO TipeaMeTa «buonorus» B 11 Kiacce nOTKHBI OTPAKATh:



-c)OPMHUPOBAHHOCTh 3HAHUN O MECTE€ W POJU OMOJOTUU B CUCTEME €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KAapTUHBI MHpPA, B MO3HAHUU 3aKOHOB MPHUPOJbI U PEHICHUH SKOJOTMYECKUX MPOOJIEeM ueIoBe4ecTBa, a
TaK)XK€ B PEIICHUH BOIPOCOB PAIMOHATILHOTO MPUPOIONONB30BaHUs, U B (DOPMHUPOBAHUH IIEHHOCTHOTO OTHOIICHHS K MPHUPO/IE,
0O0IIIECTBY, YEJIOBEKY, O BKJIAJI€ POCCUMCKUX U 3apyOESKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHUE OMOJIOTUY;

-yMEHHE BJIAJICTh CHCTEMOW OWOJOTHYECKUX 3HAHWM, KOTOpas BKJIIOYACT OMPEACICHUS W IMOHWMAaHHUE CYITHOCTH
OCHOBOITOJIATAIOIIUX OMOJIOTUYECKHX TEPMHUHOB M TMOHATUM (BUJ, DJKocucTeMa, Ouocdepa), OHOJOTHUYECKUE TEOPUU
(aBomroniionHas teopus Y. JlapBuna, cuHTeTHYecKast Teopus 3Bostonun), yaenus (A. H. CeBepiioBa — 0 MyTaX W HampaBICHUSIX
sBosronnu, B.W. BepHanckoro — o ouocdepe), 3axkonsl (reHernyeckoro papHoBecus [[x. Xapau u B. BaitnOepra, 3apobIieBoro
cxoactBa K. M. bapa), npaBuna (Munumyma FO. JInOuxa, 3K0I0rudeckoi mupaMuibl YHEPTUH ), TUIOTE3bI (runores3a «mupa PHK
V. I'unGepra);

-yMEHHE BJaJeTh OCHOBHBIMH METOJAMH HAyYHOTO TO3HAHUS, MCIOJb3YeMBIMH B OMOJOTHYCCKUX HMCCICIOBAHUSX >KHBBIX
00BEKTOB M IKOCUCTEM (OMHCaHHUE, U3MEPEHUE, HAOIIOACHHE, IKCIIEPUMEHT), CIIOCOOAMM BBISIBIICHUSI U OLIEHKH aHTPOIIOTCHHBIX
W3MEHEHU B IPUPOJE;

-yMEHUE BBIJICTSTh CYIIECTBEHHBIE NPU3HAKU: BUIOB, OHOTEOIICHO30B, IKOCHUCTEM U Ouochepsl, CTaOUIN3UPYIOIIETO,
JBIDKYIIETO U Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa, aJIONMATPUYECKOTO M CHUMIMATPUUYECKOTO BUI000pA30BaHUS, BIUSHUS
JBIDKYIIUX CHUJI DBOJIIONMKM HAa TEHO(MOH[ TOIMYJISIUN, TPHUCIIOCOOJICHHOCTH OpPraHW3MOB K Cpele OOWTaHWS, dYepeOBaHUS
HaIpaBJICHUI DBOJIIOINH, KPYTOBOPOTA BEIIECTB M MOTOKA YHEPTUH B IKOCUCTEMAX;

-yMEHHE YCTaHABIIMBATh B3aMMOCBS3H MEXIY MPOIECCaMHU SBOJIIOINH, IBIKYIIIMMHU CHJIaMU aHTPOTIOTEHE3a, KOMIIOHCHTAMHU

Ppa3INYIHBIX 9KOCUCTEM U HpI/ICHOCO6J'IeHI/I$IMI/I K HUM OpPraHu3MOB;



-YMEHHE BBISIBJIATH OTJINYUTENIbHBIE PU3HAKH JKUBBIX CUCTEM, IIPUCIIOCOOIEHHOCTh BUIOB K Cpejlie OOUTaHUs, aDNOTHUECKUX
1 OMOTHYECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBSI3E€H OPraHU3MOB B COOOILECTBAX, AaHTPOIIOTEHHBIX U3MEHEHH B 3KOCHCTEMAX
CBOCH MECTHOCTH;

-yMEHHUE HCIOJIb30BaTh COOTBETCTBYIOIUE apTryMEHThI, OMOJOTUYECKYIO TEPMUHOJIOTUIO U CUMBOJIMKY JUISl OKA3aTeNIbCTBA
POJICTBA OPTaHU3MOB PA3HBIX CHCTEMAaTHYECKUX TPYIIN, B3aUMOCBSI3U OPTaHU3MOB M Cpellbl OOWTaHUS, €AUHCTBA YEIOBEUYECKUX
pac, HeOOXOIMMOCTH COXPaHEHHUsI MHOT000Opa3usi BUAOB U HKOCUCTEM KaK YCJIOBUS COCYIIECTBOBAHMS IIPUPOIBI M YEIOBEUYECTBA;

-yMEHHE pemarh OWOJIOTMYECKHE 3aJaud, BbIABIATh I[PUUYMHHO-CIECACTBEHHBIE CBSI3U MEXIY HCCIETyEeMbIMU
OMOJIOTHYECKUMH MTPOLIECCAMU U SIBICHUSMU, I€TIaTh BBIBOABI M POTHO3bI HA OCHOBAHWH TIOJYUYEHHBIX PE3yIbTATOB,;

-yMEHHE BBINOIHSTH JJAOOPATOPHBIE U MPaKTUUYECKHE pabOThI, COOII0IAaTh MTpaBuila MpU padboTe ¢ yueOHBIM U JaOOPATOPHBIM
000opy10BaHUEM;

-yMEHHE BBIJIBUTaTh THUIIOTE3bI, MPOBEPATh HMX OSKCIEPUMEHTAIBHBIMU CpEACTBaMH, (HOPMYIHpYs Ielb HCCIEeI0BaHMUS,
aHaAJIM3UPOBATh MOTYUYCHHbIE PE3YJIbTAThl U JIE1aTh BIBOJIbI,

-yMEHHE y4acTBOBaTh B y4e€OHO-MCCIIEIOBATENbCKOM padoTe MO OMOJIOrMH, 3KOJOTUM U MEIULMHE, TPOBOAMMOI Ha 0ase
IIKOJIbHBIX HAYYHBIX OOIIECTB, U MyOJIUYHO MPEICTABIATh MOTYUYSHHbIE PE3YIbTaThl HA YUEHUUYECKUX KOH(DEPEHITHIX;

-yMEHHE OIICHMBATh TUIIOTE3bl M TEOPUU O MPOUCXOXKACHUU JKU3HM, YEJIOBEKAa W YEJIOBEYECKUX pac, O MPUYMHAX,
MOCJIEJICTBUSIX U CIIOCO0aX MPEJOTBPAILEHUS N00aNbHBIX U3MEHEHHH B Ouocdepe;

-yMEHHE OCYIIECTBIISITh OCO3HAHHBIN BHIOOP Oyymiei mpodeccuoHaIbHON ASSTENBHOCTH B 00JIACTH OMOJIOTHH, DKOJIOTHH,
MPUPOIOTIONB30BAHUS, MEAUIMHBI, OWOTEXHOJOTHH, TIICUXOJOTHUH, BETEPUHAPHH, CEIhCKOTO  XO3AHCTBA, MUIICBOU
MPOMBINIJICHHOCTH, YIITyOJIsITh MO3HABATEIbHBIM HHTEPEC, HAIIPABICHHBIM Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIONIEH IPOhECcCuu u

MPOAOHKEHHE OMOJIOTHYECKOro 00pa30BaHusl B OPTaHU3ALUAX CPEAHET0 MPOPECCUOHANIBHOTO U BBICIIET0 00pa30BaHus.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoauuecTBO 4acoB

Ne n/mm HaumeHoBaHue pa3/ie/ioB U TeM NPOrPaAMMBbI Beero Konrpoubusie IIpakruyeckue dueKkTpoHHbIe (LM (POBbLIE)
paﬁoTbl paﬁoTbl OﬁpaSOBaTe.Hl)Hble pecypchl
1 buonorus xak Hayka
2 JKvBBIE CHCTEMBI U X H3YUICHHE
3 buonorus kneTku 0.5
4 XuUMHU4YECKask OpraHu3anus KIETKN 10 1 1
5 Ctpoenue u GyHKIMH KIETKH 8 1 2
6 OOMeH BellecTB U NpeBpallleHue S3HEPTUH B 9 1 )
KJIETKE
7 Hacnencrennast uadopmanust 1 peaauzamnus eé 9 1 05 E;Irili[/l//lr(])::;t; (I;[r(a/I;f413368
L . http:.//eb.io.ru/.
8 PKH3HCHHBII KT KACTICH ° ! 1 http://bio.1september.ru/urok/
CtpoeHue u QyHKIIMH OpraHU3MOB 17 1 1.5 http://djvu-inf.narod.ru/
10 Pa3zMHOXkeHUE U pa3BUTHE OPTaHU3MOB 8 1 1.5 http://biology.ru/index.php
1 ['eHeTHKa — HayKa O HACJIEICTBEHHOCTH U 5 1
W3MEHYUBOCTH OpPTraHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1 1
13 3aKOHOMEPHOCTH U3MEHUYUBOCTU 6 1 1
14 ['eHeTHKa YemoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 BrorexHo0oTHs 1 CUHTETHYECKAsA OMOJIOT S 5 1 0,5
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 10 16



https://m.edsoo.ru/7f413368
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php

TEMATHYECKOE IINTAHUPOBAHHUE

11 KIIACC

HaumeHoBaHue pa3iesioB U TeM

KoaudecTBO 9acoB

JaekTpoHHbIe (HU(pPOBHIE)

Ne /i Konrpoabnbie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/IbHBIE pecypchl
padoThI padoThI

1 3apoKIeHUE U PAa3BUTHE SBOJIOIIHOHHBIX 4
Npe/ICTaBICHUN B OHOIOTUH
Mukpo3Botonus 1 €€ pe3yabTaThl 14 1 2
Makpo3BoJtoIHs 1 e€ pe3yybTaThl 6

4 g[pOI/ICXO)K,I[eHI/IC Y pa3BUTHE KU3HH Ha 15 1 15

emIe bubmmoteka IIOK

5 ITponcxox/eHNE YEN0BEKA — aHTPOIIOTEHES 10 1 https://m.eds00.ru/7f413368
DKOJIOTHSI — HayKa O B3aUMOOTHOIICHHX http://ebio.ru/

6 OpPraHU3MOB M HAJIOPTaHU3MEHHBIX CHCTEM 3 1 0.5 http://bio.1september.ru/urok/
C OKpY’KaroIei cpemoit http://djvu-inf.narod.ru/
OpraHu3msl 4 cpesja 0OuTaHUs 1.5
DKOJIOTHSI BUIOB U TIOMYJISIIUHI 0.5

9 DKoJI0THs CO00IIeCTB. DKOJIOTHYECKHE 12 1 05
CHCTEMBbI

10 Buocdepa — rimobanbHast skocucTemMa 6 1

11 YenoBek M OKpyKaromas cpeja 6 1

OBIIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 102 7.5



https://m.edsoo.ru/7f413368
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/

ITOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

n/n

Tema ypoxka

buonorus kak KOMIJIEKCHAas HayKa nu
KaK 9aCTb COBpEMCHHOI'O OGH.[@CTBa

KoauuecTBO 4acoB

KonTpoabubie IIpakTuuyeckue

B
cero padoThI padoThI

Jlara
U3y4YeHUS

JKuBrle cUCTEMBI U UX CBOMCTBA

YpoBHEBasi OpraHu3alus KUBBIX
cucteMm. [Ipaktuueckas pabota
«Vcnonp30BaHuE PA3TMYHBIX METOJIOB
NP U3YYCHHUH KUBBIX CUCTEM).

I/ICTOpI/IH OTKPBITHA U U3YUCHUA
knetku. Knerounas TCOpHUA

6-7

Metoasl MOJNIEKYJIIPHON U KJIETOYHON
6uonoruu. [IpakTnueckas padora
«3yueHnne MeTo0B KJIETOYHOH
6uonoruu (xpomarorpadus,
anexkTpodopes, auddepeHnnaibHoe
nentpudyruposanwue, [TLP)»
XUMHUUYECKUN COCTaB KJIETKHU.
MuHepaibHbIe BEIIECTBA KIETKU, UX
Ouonoruveckas poib

8-9

OpraHuyecKkre BemecTBa KIeTKH —
Oenku. CBoiicTBa, KJIacCUPUKALUSI 1
¢ynkuuu 6enkos. JlaboparopHas
pabota «O0HapyxeHHue OETKOB C
TIOMOIIBIO KAYECTBEHHBIX PEAKLIUIN

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTesibHbIE pecypchl

bubnunoreka LIOK
https://m.edsoo.ru/7f413368
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
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10

11

OpraHqu(:KHe BCIICCTBA KJIICTKHU —
YIJI€BOJBI.

OpI‘aHI/IquKI/Ie BCIICCTBA KIICTKHU —
JIUIIU ABI

12-13

Hyxkneunossie kucnorsl. JIHK u PHK.
JlaboparopHas pabota «MccrnenoBanue
HYKJICMHOBBIX KHUCJIOT, BbIJICJICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOBY

0.5

14

15

16

Crpoenne u pynkuuu ATO. [pyrue
aHykneosuarpudocdarsr (HTD)
CexBenupoBanue JIHK. Metoapl
T€HOMHUKH, TPAHCKPUIITOMHUKH,
MPOTEOMHUKU. METO/IbI CTPYKTYPHOMR
Oouonoruu

Tunel knerok. [Ipokapuornueckas
KJIETKa

17-18

CtpoeHnune syKapuoTUYECKON KIIETKH.
[IpakTuueckas pabora «M3yuenune
CBOICTB KJIETOUHON MeMOpaHbI».
IToBepXHOCTHBIN anmnapar KIeTKU

0.5

19

OnHOoMeMOpaHHBIE OPTaHOUIBI KIICTKH.

[TpakTrueckas pabota «3yuenue
JABUXXCHUA ITUTOIIJIa3MbI B
PACTUTENBHBIX KIETKAX»

0.5

20

HOHyaBTOHOMHBIe OpraHOrAbI KJICTKH:
MHUTOXOHAPHUH, IITACTUABI.
JlabopaTtopHast paborta «HcciaenoBanue
TUTa3MOJIN3a U JIETUIa3MOJTN3a B
PACTUTCIIbHBIX KJICTKAX»

0.5

21

HememOpanHbIe OpraHOU/IbI KIETKH.

bubnuoreka [{OK
https://m.edsoo.ru/7f413368
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
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Ctpoenue u GyHKIMH s1Ipa

22-23

CpaBHHTENbHAS XapaKTEPUCTUKA
KJIETOK 3yKapuoT. JlaboparopHas
pabota «/3ydyeHue cTpoeHHsI KJIETOK
Pa3JINYHBIX OPIaHU3MOBY

0.5

24-25

ACCUMUIISITIVS ¥ TUCCUMIIISLINS — JIBE
CTOpOHBI MeTaboau3Ma. Turmbl ooOMeHa
BemecTB. JlabopaTopHas pabora
«M3ydyeHune KaTaTuTHYECKOU
AKTUBHOCTH (DepMEHTOB (Ha IpuMepe
aMIJIa3bl WM KaTanasbl)»

0.5

26

27-28

29

30-33

DepMEHTaTUBHBIN XapaKTep PeaKkuu
KJIETOYHOr0 MeTaboIn3Ma.
JlaboparopHas pabota «3yuenue
(epMEHTaTUBHOTO PACIIETIIICHUS
HEePOKCHJIa BOJOPO/ia B PACTUTEIbHBIX
U J)KUBOTHBIX KJI€TKax». benku-
aKTHUBATOPbI U OEIKU-UHTUOUTOPBI

ABTOTpO(DHBIN THIT 0OMEHa BELIECTB.
®orocuHTe3. XEMOCUHTES.
JlaGopatopHas pabota «CpaBHeHUE
npoueccoB poTocHHTE3a U
XEMOCHHTE3a»

AHa’poOHBIEe OpraHu3MbL. Bus
6poxxenus. JlaboparopHas paboTa
«CpaBHEHHE TTPOLIECCOB OPOKEHUS U
JIBIXQHHUSI

AdpoOHBIE OPraHU3MBL. JTarbl
HHEPTreTUYECKOro oOMeHa. DHeprus
MeMOPaHHOTO I'PaJMEHTa IPOTOHOB.

0.5

0.5

0,5

bubnunoreka LIOK
https://m.edsoo.ru/7f413368
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/

bubnunoreka LIOK
https://m.edso0.ru/7f413368
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34-35

Cunre3 AT®: pabota mpoTOHHOM
AT®-cunTassl

Peakuyun MaTpu4HOro CUHTE3A.

TpaHckpunus — MAaTPUYHBIA CUHTE3
PHK

36-37

Tpancisauus u e€ sransl. Konuposanue
aMUHOKUCIOT. Pob pubocom B
OuocuHTe3e Oenka

38-39

40-41

Opranu3zanys reHoMa y Ipokapuor u
AyKapuoT. MOJIEKYyJIIpHBIE MEXAHU3MBbI
JKCIIPECCUN FE€HOB Y 9YKapuOT

Bupycol — BHekIIeTOUHBIE (HOPMBI
YKU3HU U OOJIUTaTHBIC Tapa3UTHI.
[IpakTuueckas pabora «Co3nanue
MOJIeJTH BUpYyca». BupycHeie
3a00J1eBaHUs YCIOBEKA, )KUBOTHBIX,
pacteHui

0.5

42

43-44

HanotexHonoruu B OMOJIOTHH U
MCIUIINHE

JKu3HEHHBIN UK KJIeTKA. MaTpu4HbIi
cunre3 JHK

45

Xpomocomsl. JITaboparopHast pabora
«M3ydeHne XpoMOCOM Ha TOTOBBIX
MUKpoTpenaparax». JleaeHue KIeTku
— MUTO3

0.5

46-47

Tunsl knetok. Kapuokunes u
nutokunes. JlaboparopHas padora
«Habmronenne MuTo3a B KieTKax
KOHYMKA KOpEIIKa JIyKa (Ha FOTOBBIX
MHUKpOIpenapaTax)»

0.5

http://ebio.ru/
http://bio.1september.ru/urok/

http://djvu-inf.narod.ru/

bubnunorexa LIOK
https://m.edsoo.ru/7f413368
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
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48

49-50

PGFYJ'IHI_II/IH KU3HCHHOI'O IUKJIa KJIICTOK.

OpFaHI/I3M KakK €I1MHOC LICJI0C

Tkanu pacrenuii. JlJaboparopHas
pabora «/3ydyeHue TkaHel pacTeHU»

0.5

51

TkaHu )KMUBOTHBIX U YEJIOBEKA.
JlaboparopHas pabota «3ydenue
TKaHEN KUBOTHBIX»

0.5

52

53

Oprassl. CHCTEMBI OPTraHOB.
JlaGopaTtopHast pabora «3yuenue
OpraHOB I[BETKOBOT'O PACTECHUSI»

Ornopa Tena opranu3mMoB. JIBuxeHue
OpPTaHU3MOB.

0.5

54-55

[Inutanue opranusmos. [Inutanue
MTO3BOHOYHBIX KUBOTHBIX.
IInmeBapuTenbHas CUCTEMA YEIIOBEKa

56-57

58-59

60-62

Jprxanue opraau3moB. Jpixanue
MMO3BOHOYHBIX KUBOTHBIX U YEIOBEKA

TpchnopT BCIICCTB Y OpIraHU3MOB.
KpOBeHOCHaSI CUCTEMA ITO3BOHOYHBIX
JKHBOTHBIX U YCJIOBCKA

Boiaenenue y opranu3mMoB. 3ammra y
opranu3MoB. IMMyHHas cucteMa
4eJI0BeKa

63-64

PaznpaxxumocTs n peryisius y
OpraHu3MoB. ['ymopanbpHas peryiasnus
Y DHIOKPHUHHAs CUCTEMA )KUBOTHBIX U
4eJIoBeKa

65-66

@DopMBbl pa3MHOKEHUSI OPTraHU3MOB.
[TonoBoe pazmHoxxkeHue. Meiio3

but6mmoreka [IOK
https://m.edsoo.ru/7f413368
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
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67-68

69-70

71

72

["ameTorenes. OOpa3oBaHKe U Pa3BUTHE
MOJIOBBIX KJeTOK. JIabopaTopHas
pabora «3yueHnue cTpoeHHUsI MOJTOBBIX
KJIETOK Ha TOTOBBIX MUKpOIIpEnapaTax»

NHauBuyanpbHOE pa3BUTHE
OpraHW3MOB — OHTOT'€HE3. 3aKyIajaKa
OpraHOB W TKAHEH M3 3apPOJIBIIICBBIX
JINCTKOB

PocTt u pa3ButHe KHUBOTHBIX.
[TpakTrueckas pabota «BoisiBneHue
MPU3HAKOB CXOJCTBA 3apObIIIeh
MO3BOHOYHBIX KUBOTHBIX)

Pa3smHOKeHue 1 pa3BUTHE pACTEHUM.
JlaboparopHas pabota «CtpoeHue
OpPTraHOB Pa3MHOKEHUS BBICIIIUX
pacTeHumn»

0.5

0.5

0.5

73-74

75-76

77

HcTopus cTaHOBJIEHUS M Pa3BUTHS
TeHETUKHU Kak HayKu. OCHOBHbBIE
MOHATHUS U CUMBOJIbI T€HETHUKH.
JlaGopatopHas pabota «J{pozoduia kak
00BEKT FeHETUYECKUX UCCIICOBAaHUI»

3aKOHOMEPHOCTH HaCJIEA0BaHUS
NpU3HAKOB. MOHOTHOpUIHOE
ckpeuuBanue. [Ipaktuueckas pabota
"N3y4yeHue pe3yapTaToB
MOHOTHOPHUHOTO CKPEIIMBAHUS Y
Jpo30¢uiIs"

I{utonoruueckue 0OCHOBBI
MOHOTHOPHUIHOTO CKPEIIMBAHUS.
AHanu3upymroliee CKpeuuBaHue.

0.5

0.5

bubmmoteka IIOK
https://m.edsoo.ru/7f413368
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
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Hemnomnnoe JOMUHHUPOBAHUEC

78

JuruOpuiHoe cKpenuBaHue.
[IpakTudeckas padora «3yueHue
pe3yJIbTaTOB TUTUOPUIHOTO
CKPCIIBAHUS Y JPO30(HITBI»

0.5

79

I{uTonorunueckre OCHOBBI
TUTHOPHIHOTO CKPEIUBAHUS.

CI.[GHJ'ICHHOG HaCJICJOBAHUC ITPHU3HAKOB

80-81

82-84

85

XpOMOCOMHasI TEOPUS
HACJIEICTBEHHOCTH

I'enetuka nmona. I'eHOoTHUN KaK
nenocTHas cucteMa I'eHeTHUeCcKHi
KOHTPOJIb Pa3BUTHUS PACTCHUH,
JKUBOTHBIX M UeJIOBEKa

N3MeHUnBOCTH ITPU3HAKOB. Buibl

N3MCHYHNBOCTH. MO,[[I/I(bI/IKaI_II/IOHHaH
N3MCHYHUBOCTD

86-87

88

BapuanuvoHHBIN psa U BapUallMOHHAs
KkpuBas. Jlaboparopnas padota
«HMccnenoBanue 3aKkOHOMEPHOCTEN
MOIU(UKAITMIOHHONH H3MEHUYMBOCTH.
ITocTpoeHue BapuallMOHHOTO psifa u
BapUALMOHHON KPUBOI»

I'enoTunuyeckas U3MEHUMBOCTb.
KomOuHaTBHAsE ”3AMEHYHMBOCTD

0.5

89

MyTanuoHHasi H3MEHYHBOCTb.
[MpakTndeckas padora «MyTaruu y
Jpo30¢uIbl (Ha TOTOBBIX
MHUKpOIpenapaTax)»

0.5

90

3aKOHOMEPHOCTH MYTAI[MOHHOTO

bubnunoreka LIOK
https://m.edsoo.ru/7f413368
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
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Impounecca. OnureHeTHKa 1
SIIUI'CHOMHMKA.

I'enernka yenoseka. [IpakTuueckas
pabora «CocTaBiieHHE U aHAJIN3
POAOCIOBHOMY». METO1bl METUIIMHCKOMN
91-93 T€HETHUKHU. 3HAUYEHNE METUITMHCKOU
TEHETUKU B MPEAOTBPAILICHUHU U
JICUCHUN I'CHETUUECKHX 3a00JIeBaHMI
YyeJIoBeKa

OcHoBHbIE IOHATHSA ceneKIuu. MeTonbl
CeJIeKLIMOHHON paboTel. JlabopaTopHast
94-95 pabota «/3yueHne copToB KyJIbTypPHBIX
pacTeHni U OPOJ JOMAIIHUX
JKUBOTHBIX»

JlOCTHIKEHMS CEJIEKIUU PACTEHUIN U
96-97 KUBOTHBIX. [IpakTnueckas pabora
«IIpuBUBKa pacTeHUI»

buorexHoorus Kak Hayka ¥ OTpaciib
98-99 npousBojcTBa. [IpakTuyeckas padora
«M3yyeHne 00beKTOB OMOTEXHOIOTUI

0.5

0.5

0.5

0,5

100 OCHOBHBIE HaIIPABJICHUS
CUHTETUYECKOI OMOJIOTHH.

101-102 XpOMOCOMHAs U TEHHAs1 UHXKEHEPUS.
Mequnuackiue OMOTEXHOIOTUN

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

102

10

16




ITOYPOYHOE IIVTAHUPOBAHUE

11 KJIACC
KosnuuyectBo 4yacos aTa
Ne A DJIeKTPOHHbIE
Tema ypoka Kounrpoabusie  Ilpakrnyeck u3y4deH
n/n Bcero uudposbie
padoThI ue padoThbl s
o0pa3oBaTe/ibHbIE PeCypChl
1 OposmononHas teopus Y. Jlapsuna. JBrxyuime 1
CUJIBI 3BOTIOLMU BUIOB 110 Y. J[apBuUHY
)3 Bbopwba 3a cymiecTBOBaHHE, €CTECTBEHHBINH U 5
HCKYCCTBEHHBIH 0TOOD
DopMUPOBAHHE CUHTETUYECKON TEOPUH
4 IBOJTIOINHN. DTAIIBl YBOJIOIMOHHOTO MPOIECCA: 1 bubanoreka LOK
MHKDODBOJIOLHS H MAKPOIBOIOLHS https://m.edso0.ru/7f413368
- http://ebio.ru/
OIYJISILIMSL — DJIEMEHTapHAas €INHULA -
> 1 http://bio.1september.ru/urok/
HBOJIIOLINN .
http://djvu-inf.narod.ru/
3aKOH reHeTHYeCKOro paBHoBecus Jx. Xapau,
6.7 B. BaitnGepra. JlaboparopHas paboTa 5 05
«BbIsiBI€HNE U3MEHUYUBOCTH Y 0c00€# 01HOTO '
BHUJIa»
8 OnemeHTapHbIe (haKTOPbI IBOTOLUU. DDPeKT 1
ocHoBarenst. DdeKT OyThIIIOYHOTO rOpIIbIIIKaA
9-10 Murpauuu. M30asumun nomysmuii: 5
reorpaduueckasi, OnoJIoruIecKas
1112 EcrecTBeHHbI 0TOOp — HaNpaBIAIOMINN 9
daxTop sBosonuu. [lonoBoit oT60p
[Tprcnoco0aeHHOCTh OPTaHU3MOB KaK pe3yibTat
13 MHUKposBoJrony. JlaboparopHas pabora 1 0.5
«M3yuyenune apomop(o30B U uAMOANANTALNN Y bubmorexa [IOK
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paCTeHI/Iﬁ X ) KUBOTHBIX»

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

14

15-16

[Tpumeps! mpuCTIOCOOICHHUH Y OpPraHU3MOB:
Mophooruueckue, GU3N0IOTUIECKHE,
OMOXMMHUYECKHUE, TOBEICHYCCKHUE.
JlaGopaTtopHas pabora «IIpucnocobneHus
OpPraHU3MOB M UX OTHOCHUTEIIbHAS
1eNIecO00Pa3HOCThY

Bupn, ero kpurepuu u crpykrypa. JlabopatopHas
pabota «CpaBHEHUE BUIOB IO
MOP(}OIOTHUECKOMY KPUTEPHIO)

http://ebio.ru/
http://bio.1september.ru/urok/

http://djvu-inf.narod.ru/

0.5

0.5

17

Crpykrypa Buna. BunmoobpazoBaHue kak
pe3ysbTaT MUKPOIBOIIOLUI

18

19-20

CBs13b MHUKPO3BOJIOLIUHU U SITUACMHUOJIOT U

MaxpoaBomtonus. [TaneoHTonornueckne MeTo bl
M3Y4YEHUS HBOJIIOLIUN

21-22

buoreorpaduueckre METObI U3yUEHUS
ABOJTIOIUN. DMOPHOJIOTHUECKUE 1
CPaBHUTEIHLHO-MOP(HOIOTHIECKHUE METO/IbI
W3YYEHUS IBOJTIOIIUN

23

24

25-26

MonexynsipHO-TeHeTUUECKUE, OMOXUMUYECKUE U
MaTEeMaTUYECKHE METOIbI H3YICHHSI IBOJIOIIHI

OO01mre 3aKOHOMEPHOCTH JBOJTIOIIHH.
AnanTtuBHas paguanus. HepaBHoMepHOCTH
TEMIIOB 3BOJIOLUU

Hay4nble THIIOTE3BI MPOUCXOXKACHUS )KU3HU Ha

3emie. I[OHayLIHLIC OpCACTaBJICHUSA O
3apOXKACHUHN KU3HU.

bubnunorexa LIOK
https://m.edso0.ru/7f413368
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/

27-28

OCHOBHBIE 3Tallbl HEOPTAHUYECKOU IBOJIIOIIUH.
['unoTe3sl 3apoXKACHUS )KHU3HU
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29

30-31

Uctopus 3emiin 1 METO/IbI €€ U3YUCHUS.
JlaboparopHas pabota «3ydeHue u onvucanue
MCKOITA€MbIX OCTATKOB JIPEBHUX OPTaHU3MOBY

HauanbpHble 3Tanbl OpraHnyecKoil 3BOTIOIUH.
DBOJIOLUS DYKAPUOT

0.5

32

OCHOBHBIE 3TaIlbl 3BOJIIOLUU PACTUTEIILHOTO
mupa. [Ipaktuueckas padora «/3yuenue
0COOCHHOCTEH CTPOCHUS PACTEHUN Pa3HBIX
OTJICTIOB)

0.5

33-34

OCHOBHBIE 3TaNbl 9BOJIIOLUHA )KUBOTHOI'O MHpaA.
[IpakTuueckas pabora «M3yuenue
0COOEHHOCTEHN CTPOEHNS O3BOHOYHBIX
KHBOTHBIX»

0.5

35-36

37-38

39

Pa3BuTHe )xu3HM Ha 3eMIie 10 IpaM U TIEPUOIaM.
MaccoBble BBIMUpPaHUSI — 3KOJOTUYECKUE
KPHU3HUCHI MPOLLIOTO

CoBpeMEHHBIHN KOJIOTUYECKUI KPU3UC, ETO
ocobenHocTH. COBpeMeHHasl CucTeMa
OpPraHMYECKOT0 MPOIIIIOTO

OCHOBHBIC CHUCTEMAaTHUUYSCKHUE TPpYIIIIbI
OpTraHnu3MOB

40-41

AHTpomosiorusi — Hayka o 4eioBeke. Pa3Butue
MPEJCTABICHUN O TPOUCXOKICHUH YEITOBEKA.

42

43-44

MecTo yenoBeka B CUCTEME OpraHUIeCKOTro
mupa. Jlaboparopnas padota «13yueHue
0COOEHHOCTEH CTPOCHHS CKEJIeTa YeI0BeKa,
CBA3aHHBIX C MPAMOXOXIACHHUEM»

JBmxyie cuibl antpororeneza. CooTHOIIEHNE
OMOJIOTUYECKHUX U COLUANBHBIX (PaKTOPOB B
aHTPOIOTEHE3e

0.5

bubnunoreka LIOK
https://m.edsoo.ru/7f413368
http://ebio.ru/
http://bio.1september.ru/urok/
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IIposepsiembie Ha EI'D o 0uosiorum Tped00OBaHUsA K pe3yJIbTATaAM OCBOCHHSI OCHOBHOI 00pa3oBaTe/IbHOM
NMPOrpaMMbl CpeIHero 001ero 00pa3oBaHus

Kon [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM Pe3yIbTaTaM OCBOCHUS
TIPOBEPSIEMOTO OCHOBHOM 00pa30BaTeNIbHOM MPOTpaMMBbl CPETHETO OOIIETO

TpeOOoBaHUS oOpa3oBaHUs




CdopMupoBaHHOCTh 3HAHUN O MECTE U POJM OHOJOTHUU B CHCTEME
€CTECTBEHHBIX HAayK, B ()OPMHUPOBAHUU COBPEMEHHOH €CTECTBEHHO-
HAyYHOM KAapTUHBI MHUPA, B MO3HAHUM 3aKOHOB MPUPOJBLI U PEIICHUU
JKU3HEHHO  BAXHBIX  COIMAJIBbHO-ITUYECKUX,  IKOHOMHUYECKUX,
HKOJIOTMYECKUX TpOoOJIeM YellOBEUeCTBa, a TakKe B PEIICHUU
BOIIPOCOB PAIMOHATIBLHOTO MPUPOJONOIL30BaHUsI, B (OPMUPOBAHUU
LEHHOCTHOTO OTHOLIEHUS K MPUPOJE, OOLIECTBY, YEIOBEKY; O BKIIAJIE
POCCUICKUX U 3apyOekKHBIX YYEHBIX — OHOJIOTOB B pa3BUTHE

OHOJIOTHH.

Bnanenue cucremoili 3HaHMM 00 OCHOBHBIX METOJaX HAy4YHOTO
MO3HAHUS, UCTIONb3YEMBIX B OMOJIOTHYECKUX MCCIEIOBAHUAX HKUBBIX
OOBEKTOB U HKOCUCTEM (ONHCAaHHE, U3MEpPEHUE, NPOBEICHUE
HaAOJIIOIeHNH); croco0amMH BBISBICHUS M OLICHKM AaHTPOIOI€HHBIX
W3MEHEHUN B IPUPOJE.

YMeHHe BBIABUTATh THIOTE3bI, IPOBEPATHh UX IKCIIEPUMEHTAIbHBIMU
cpeacTBamMu, (GopMmyIaHpys Iellb HUCCIEIOBaHMs, aHaJIU3UPOBAThH
MOJIyYeHHBIE PE3YJIbTATHI U JI€JIaTh BHIBOBI.

BolsiBieHHE 3aBUCHUMOCTH MEXIY MCCIEyEeMbIMU BEITUYHMHAMM,
OOBSICHEHHE TIOJYYEHHBIX PE3yJIbTaTOB U (POPMYJIUPOBAHUE BHIBOIOB

C UCIIOJIb30BAHUEM HAYYHBIX HOHﬂTHﬁ, TCOpI/Iﬁ N 3aKOHOB




YMeHue BiajeTh CUCTEMOM OMOJIOTHYECKUX 3HAHUH, KOTOpast
BKJIIOYAET: OCHOBOIIOJIATaloNMe OMOJIOTHYECKUE TEPMUHBI U TTOHSTHUS
(>KM3Hb, KJIETKA, TKaHb, OpPTaH, OPTaHU3M, BHU/I, TTOIYJISIIHUA,
AKOCHCTEMA, OMOIIeH03, Onocdepa; MeTadoIm3M, TOMEOCTas,
KJICTOYHBI UMMYHHUTET, OMOCHHTE3 OelKa, OMOTOIMMEpHI,
JIUCKPETHOCTh,  CaMOPETYJIAIIHSI, CaMOBOCTPOW3BEJICHHUE,
HACJIEJICTBEHHOCTh, U3MEHYMBOCTb, SHEPT03aBUCUMOCTh, POCT U

pa3BUTHE);

Ouonormueckue  Teopuu:  kieroyHas Tteopus 1.  IlIBanHa,

M.IInerinena, P.BupxoBa; KJIOHaJIbHO-CEJIEKTUBHOIO UMMYHUTETA

IL Opnux, n.n. MeuHnnkoBa, XpPOMOCOMHas TEOpUs
HacyiencTBeHHOCTH T.Moprana, 3aK0H 3apoasIeBoro cxoacrsaa K.
bapa, sBomonronHas teopus Y. /lapBuHa, CHHTETHYECKAS TEOPUS
HBOJIIOLINM, TeOpHs aHTpornorenesa Y./lapsuna; Teopus 6uoreoieHos3a
B.H.CykaueBa; yuenue H.M.BaBuioBa o neHTpax MHOrooopasusi u
IIPOUCXO0XKJIEHU KYJbTYpHBbIX pacTeHuld, yuenne A.H. CeBepuosa o
IyTAX W HAIlPaBJICHUX dBoJronmy, yauenue B.M.BepHanckoro— o
ouocdepe); 3aK0HBI(eTMHOOOPa3UsI TOTOMKOB MIEPBOTO MOKOJICHHUS,
pacuierieHns MPU3HAKOB, HE3aBUCUMOI'0 HACJIEIOBaHUs IPU3HAKOB

F.M@H,Z[CJI}I; CHCILUICHHOI'O HACJICAOBAaHM: IIPU3HAKOB U HAPYIICHUA




cuerieHuss TreHoB 1. MopraHa;  TOMOJOTMYECKHX — PSAIOB
B HacieAcTBeHHOU n3MeHunBocTy H.M.BaBuiosa; renernueckoro
paBHoBecus [x.Xapau u B. BaitnOepra; 3apoapimeBoro cxoacrsa K.
bapa; 6uorenernueckuii 3akon 3. ['ekkens, ®. Mrosiepa);
MPUHIHUIBI (YUCTOTHI FAMET, KOMILUIEMEHTAPHOCTH);

npaBuia (MuaumymMma FO. JInbuxa, sKoIornyeckoi mupamMuabl YUCell,
OHOMAacCCHI M SHEPTHUN);

runote3bl  (koanepBatHo AWM. OmapuHa, nepBUYHOrO OyIbOHA

JIx. Xonnaeitna, mukpochep C. @oxca, pudozuma T. Yek)

YMeHue peimare IMMOHCKOBBIC OMOJIOTHYECKHE 3aJa4l, BBIABIISITH
IMPUYINHHO-CJIICACTBCHHBIC CBsiA3HU MCIKIAY HCCICAYCMBIMHU
OMOJIOTMYECKUMHU O6’beKTaMI/I, npoueccamMm " ABJICHUAMM, ACJIATh
BBIBOABI U ITPOTHO3bI HA OCHOBAHUH ITOJIYUCHHBIX PE3YJIbTATOB,

CocTaBnsATh TEHOTUIIMYECKHUE CXEMBI CKPCIIMBAHUA [JIX1 PA3HBIX
THUIIOB HACJICAOBAHHUA IMPHU3HAKOB Y OPTraHU3MOB, COCTABJIATH CXCMbI
IIEPCHOCa BCHICCTB M OHCPIHMUM B JKOCHUCTECMaAX (I_ICHI/I IIUTaHUA,

MUILEBBIE CETH)




YMGHI/ICYCTaHaBHHBaTI)BBaI/IMOCBSI?)I/IMG}KIIYCTpOCHI/IGMI/I(i)YHKHI/IHMI/IZO
pFaHOI/II[OB,KJ'ICTOKp%HBIXTKaHeﬁ,OpFaHaMH U CUCTCMAMM OPraHOB Yy
paCTeHHﬁ, JKUBOTHBIX U YCJIOBCKA; MCKAY STallaMHU oOMeHa BCIICCTB,
9TallaMy KIJICTOYHOI'0 IMHUKJIIA M JKH3HCHHBIX HIHUKJIOB OpPIraHU3MOB,
oTalrlaMm 3M6pI/IOHaJ'IBHOFO pasBuTHUiA; T'CHOTUIIOM H CI)CHOTI/IHOM,
(beHOTI/IHOM )51 (1)aKTOpaMI/I CpCabl 06I/ITaHI/ISI; ImponecccaMu 3BOJJIOLINH,
ABMKYIIMMH CHJIIAMH aHTPOIIOICHEC3a; KOMIIOHCHTAMHU Pa3JIMYHBIX

9KOCHCTCM U HpI/ICHOCO6J'I€HI/IHMI/I K HUM OpPraHu3MOB

YMeHue BBIICIIATE CYINCCTBCHHBIC IIPU3HAKH

CTpoeHHS BUPYCOB, KJIETOK MPOKAPHUOT U DYKAPHOT; OJHOKIECTOUHBIX
Y MHOTOKJIETOYHBIX OPTaHU3MOB, BUJIOB, OMOTEOIIEHO30B, YKOCHCTEM
u Ouocdepbl; CTPOCHHUS OPraHOB MU CHUCTEM OPTraHOB pPACTEHUH,
YKUBOTHBIX, YEIIOBEKa,; MIPOIIECCOB KHU3HEACSITEIFHOCTH,
MPOTEKAIONUX B OpraHu3Max pPACTCHMM, >KUBOTHBIX M YEJIOBEKa;
OMOJIOTMYECKUX TPOIECCOB: OOMEHa BemiecTB (MeTabosu3M),
uH(pOpMaIUU TPEBpPAILCHUsS] dHEPrUH, OpPOKEHUs, aBTOTPOPHOTO M
reTepoTpo(HOr0 THIOB NHUTaHUSA, (OTOCHHTE3a M XEMOCHHTE3a,
MHUTO3a, MEH03a, TaMeTOTeHEe3a, SMOPHUOTEHEe3a ,TOCTIMOPHOHAITEHOTO
pa3BUTHS, PA3MHOXKCHHS, WHIWBUIYAIBHOTO Pa3BUTHS OpTaHU3Ma

(oHTOr€He3a), B3aWMOJICUCTBUA T€HOB, TE€TEpO3UCa; JACHCTBUIA




HUCKYCCTBEHHOTO OTOOpa, CTaOWIM3HPYIOIMIETO, JBIDKYIIETO |
pa3phIBAIOIICTO  €CTECTBEHHOTO OTOOpa;  a/UIOMATPHUYECKOrOo W
CUMIIATPUYECKOTO BUI000pPA30BAaHUs; BIMSHUAS JBIDKYIIHX — CHII
9BOJIIOIMM  HAa  TCHOQOHJ  TOMYJSAIUH,  MPUCIIOCOOJICHHOCTH
OPraHM3MOB K cCpele OOWTaHWS, 4YepeIOBaHUS HampaBICHUM

9BOJIOIUHN; KPYTOBOPOTA BCIICCTB M IIOTOKA SHEPTUH B 9KOCUCTECMAX

ChopMupoBaHHOCTh yMEHHUS BBIICIATH CYIICCTBCHHBIC NPH3HAKH
BUPYCOB, KJETOK TMPOKAPUOT U OYKAPUOT; OIHOKJIETOUHBIX
UMHOTOKJICTOYHBIXOPTaHU3MOB,BHJIOB,0HOT€0IIEHO30BUIKOCHCTEM;0C
O00EHHOCTHUITPOIIECCOBOOMEHABEIIIECTB W TIPEBPAIICHUS] JHEPTHH B
KJIeTKe, (POTOCHMHTE3a, MJIACTUUYECKOTO W IHEPTeTHYECKOro OOMEHa,
XEMOCHHTE3a, MHTO3a, MeEW03a, OIUIOAOTBOPEHUS, pa3BUTUSA U
Pa3MHOXKEHH S, MHIUBUIyAIbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3a),
O00pbObI 3a CYIIIECTBOBAHMUE, €CTECTBEHHOTO otOopa,
BUI000pa30BaHUs, TMPUCIIOCOOJIEHHOCTH OpPraHu3MOB K Cpefe
oOWTaHWs, BIUSHUS KOMIIOHEHTOB JKOCHUCTEM, AaHTPOMOTEHHBIX
W3MEHEHUN B DKOCHUCTEMAX CBOEHM MECTHOCTH, KPYTOBOPOTa BEIIECTB

W TIpeBpaIleHus SHEpruu B Onocdepe




8 YMenue HCIIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTBI,
OMOJIOTMYECKYI0 TEPMHMHOJIOTMIO U CUMBOJIMKY IS JOKa3aTelIbCTBA
pPOJICTBA OPTraHU3MOB Pa3HbIX CUCTEMAaTUYECKHUX TPYII; B3aUMOCBSA3U
OpPraHW3MOB U cpeabl OOMTAHMSA; €IUHCTBA YEJIIOBEYECKUX pAC;
HEOOXOIMMOCTH  3J0pOBOro  oOpa3a  JKHM3HH,  COXpaHEHMs
pa3HoOoOpa3usl BUJOB M HKOCHCTEM KaK YCJIOBHS COCYILECTBOBaHUS

IIPUPOJIBI U YEIOBEYECTBA

9 YMeHue KpUTHYECKH OILICHUBAaTh HHGOPMAIMIO OHOJIOTHYECKOTro
COJICp>KaHMsl; UHTEPIPETUPOBATh STUUECKUE ACTIEKTHI COBPEMEHHBIX
HUCCICIOBAaHUK B OHMOJIOTMH,  MCAUIMHE, OHOTCXHOJIOTHUH,
paccMaTpHBaTh III0OATBHBIE YKOJIOTHUSCKHE TTPOOJIEMbI COBPEMEHHOCTH,

dbopMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIUIO

IlepedyeHb 3J1IeMEHTOB co/iep:KaHus, MpoBepsaeMbix Ha EI'D mo Ouostorumn

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1 buonorus kak Hayka. JKuBble CHCTEMBI U X U3y4YEHUE
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CoBpeMeHHas OMOJIOTUSI—KOMILUIEKCHas Hayka. buonornueckue Haykd u
u3ydaemble UMH 1poOsieMbl. DyHAaMEHTaJIbHbIE, TMPUKIATHBIE U
MOMCKOBBIE HAYYHbIE UCCIICIOBAHKS B OMOJIOTHUHU.

3HadeHne 6mosoruu B POPMHUPOBAHUH COBPEMEHHOW €CTECTBEHHOHAYIHOU
kapTuHbl Mupa. [Ipodeccun, cBs3anubie ¢ Ouosorueil. 3HaueHue OMOJIOTUU
B IIPAKTUUECKOM JIEATEIIbHOCTH YEJIOBEKA: MEUIIMHE, CEThCKOM XO35UCTRBE,

IMPOMBIINIJICHHOCTH, OXPAaHC ITPHUPOALL

1.2

XKupble cuCTeMbl Kak MpeAMET u3ydeHusi Ouosoruu. CBOICTBA >KHUBBIX
CHUCTEM: €JWHCTBO XMMHUYECKOIO COCTABA, NUCKPETHOCTHh U ILEIOCTHOCTb,
CJI0KHOCTD 151 YIIOPSI0YEHHOCTh CTPYKTYPBHI, OTKPBITOCTb,
CaMOOPraHu3aLMs, CAaMOBOCIPOU3BEICHHUE, PA3APAKUMOCTb, U3MEHUNBOCT,
POCT U pa3BUTHE.

YPpOBHM OpraHM3alvy >KUBBIX CHUCTEM: MOJIEKYJISIPHBIA, KIIETOYHBIMH,
TKAQHEBbI, OPTraHU3MEHHBIN, MOMYJAIMOHHO-BUIOBOM, SKOCUCTEMHBIN
(buoreonenotnueckuit), Ouochepusiif. Ilpomecchl, npoucxoasnIue B
KUBBIX cucTeMax. OCHOBHbIE TpPU3HAKK KUBOTO. JKu3HB Kak ¢dopma

CymcCTBOBaHUs MAaTCPHUU
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Metoasl 6uonorunueckoit Hayku. Habmionenue, usmMepeHue, 3KCIEPUMEHT,
cucreMatu3anusd, MeTaaHanus. lloHsitue o 3aBUCHMMOM M HE3aBHCHUMOM
nepeMeHHou. lInanmpoBanue skcriepuMenTa. llocTaHOBKa M ImpoBepka
runote3. HyneBas runore3a. IloHsiTue BBIOOPKM M €€ JIOCTOBEPHOCTb.
Pa30poc B Ouonornyeckux JaHHbIX. OLIEHKA JTOCTOBEPHOCTH IMOITYYEHHBIX
pe3ynbraroB. [IpUunHBI UCKAKEHUS pe3yJIbTaTOB dKcHepuMeHTa. [lonarue

CTaTUCTHYCCKOI'O TECTA

Knerka kak OMoJiorndeckas cucremMa

2.1

Knerka — cTpykTypHO-QYHKIIMOHANbHAS €auHUIA KUBOTO. McTtopus
oTKpbITUs KieTku. PaGoter P.I'yka, A.JleBenryka. Kierounas Tteopus
(T.IIBanH, M.IIIneiinen, P.BupxoB).OCHOBHbIE MOJIOKEHHSI COBPEMEHHOMN
KJIETOYHOU TEOPHHU.

MeTtoapl  MOJEKYJISIPHOH ©  KJIETOYHOH OHMOJOTMHM: MHMKPOCKOIIHSI,
xpomarorpadus, anexTpodopes, METO/T MEYEHBIX aTOMOB,

muddepennmansHoe EHTPU(DYTUpOBaHKEe, KYJIbTUBUPOBAHUE KIIETOK

2.2

XUMHUYECKHAMN COCTAB KJIETKU. MaKkpo-, MUKPO- U YIIbTPAMUKPOIIEMEHTHI.

Bopna u ee posib Kak pacTBOPUTENS, peareHTa, y4acTue B CTPYKTYpPHUPOBAHHUU




KJIIETKW, TEIUIOPETYysilMU. MUHEpalbHbIE BEIIECTBA  KIETKH, HX
ouonoruyeckas poib. Pojab KaTHOHOB M aHHOHOB B KJIETKE.

buonornyeckue nomumepbl. benku. AMHHOKHCIOTHBIM COCTaB OEJIKOB.
CtpykTyphbl 6e5KoBOM MoJeKybl. [lepBuyHas cTpykTypa Oenka, menTHaHas
CBsI3b. BTopuuHas, TpeTuuHasi, 4eTBEPTUUHAsI CTPYKTypbl. JleHaTyparusi.
CgoiictBa OenkoB. Krnaccudukamus OenkoB. buosormyeckne ¢GyHKIIMU
OETKOB.

YrneBonsl. Momnocaxapunapl,  Iucaxapuisl, OJINTOCaxapuabl U
nosimcaxapubl. OO TUIaH CTPOCHUSI U (PU3UKO-XUMUYECKHUE CBONCTBA
yraeBoJoB. buonornueckue GyHKINUN YIIIEBOJOB.

Jlumuasl.  ['mapodunsHo-TUapOdPOOHBIE  cBoMicTBa.  Kiaccudukarms
JIUTIH]IOB. Tpurnunepunsl,  pochomunuabl,  BOCKH,  CTEPOHUJIBI.
buonornveckne ¢yHkuuu aunugoB. OOIIME CBOWCTBA OMOJOTMYECKUX
MEMOpaH  —  TEKYy4ecTb, CIOCOOHOCTB K CaMO3aMBbIKaHHUIO,
MOJIYyIIPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. [JHK n PHK. Ctpoenne HyKJIIEMHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunmun komruiementapuoctd. [lpasBmiio  Yapradda.
Crpyxrypa JJHK—nBoiinas cnupaib. Mecto HaxoxeHue U OUOIOrH4ecKue
¢bynkmuu JIHK. Buast PHK. ®ynknun PHK B kimetke.

Crpoenue monekynsl AT®. Makposprudyeckue cBsizu B moliekysie ATO.
buonornueckue ¢ynkiuu AT®. BoccTaHOBICHHBIE TEPEHOCUUKH, HUX
¢ynkiuu B kietke. Cexkenuponanue [JHK.

CrpyktypHast OM0JIOTHs: OMOXUMUUYECKUE U OMO(PU3NIECKUE UCCIIEIOBAHUS

COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OMOMOJIEKYII




2.3

Tumbel KJIETOK: 3yKapuoTHuYecKas W TmpokapuoTuyeckas. CTpyKTypHO-
GyHKIIMOHATBHBIC 00pa30BaHMS KICTKH.

CrpoeHue npokapuoTHUEeCKOM KieTkh. KierouyHass creHka OakTepuil u
apxei. OCOOEHHOCTM CTPOCHHSI TeTepOTpOoPHOM U  aBTOTPOGHOI
POKAPUOTUYECKUX KIETOK. MECTO U pojib MPOKApUOT B OMOIIEHO3aX.
Crtpoenue u GyHKIMOHUPOBaHUE AYKapUOTUYECKOU KJICTKHU.
[Inazmatuueckas memOpana (razmanemMma). CTpykTypa IIa3MaTHuecKou
MeMOpanbl. TpaHCmopT BeHIECTB uYepe3 IUIa3MaTHYECKyl0 MeMOpaHy:
naccuBHbIN (nMuddy3us, obnerdyenHas aud@ysus), akTUBHBIA (TIEPBUYHBII
U BTOPUYHBIM aKTUBHBIN TpaHcropt). [lomynpoHuiiaeMocTs MeMOpaHBI.
PabGora HaTpwmii-kammeBOoro Hacoca. JHIOIMTO3: MUHOIMTO3, (aroiuTo3.
Oxk3ouuTo3. Knerounas crenka. CTpykTypa U pyHKIUHU KJIETOYHON CTEHKHU

pacTeHul, rpudoB.

[uronnasma.  Iluro3ons.  Ilutockener.  JIBWKEHHE  LMTOILIA3MBI.
Opranounipl KJICTKH. OnnomeMOpaHHbIE OpPTraHOUbI KJICTKH:
suporuiazmarudeckas cetb (OIIC),anmapar Tonbaxu, JU30COMBI, HX
ctpoeHne u (GyHKIUU. B3auMOCBS3b OJHOMEMOpPAHHBIX OPTaHOWJIOB
KkieTku. CTpOEHHE TpaHyJIsIpPHOrO peTukyiayMa. CHUHTE3 PacTBOPUMBIX
oenkoB. CuHTE3 KIETOYHBIX MeMmOpaH. [maakuii (arpaHyssipHBIA)
SHJOIIa3MaTHUeCKuil  peTukynyM. CekperopHas (QyHKIuUs anmapara
lNonbmxu. TpaHcnopT BELIECTB B KIIETKE. Bakyosin pacTUTENbHBIX KIIETOK.
Knerounsiit cok. Typrop.

[TomyaBTOHOMHBIE OPTaHOU/BI KJIIETKA: MUTOXOHIAPUU, INIACTUBL.
Crtpoenue u PyHKIIMU MUTOXOHApUA U TacTua. [lepBuuHbie, BTOpUYHbBIC U
CJIOKHBIC TIACTU/IBI (DOTOCUHTE3UPYIOIIUX DYKaApHOT. XJIOPOTUIACTHI,
XPOMOIIACTHI, JIEUKOIIACTHI BBICIIIUX PACTEHUM.

HememOpannbie opranou bl kietku CtpoeHue U GyHKIUA HEMEMOpPAHHBIX
opraHousioB kjieTku. Pubocombl. MukpoduaaMeHThl. MblIlIEUHbIE KIETKH.
Muxkpotpy6ouku. Knerounsriii ienTp. CTpoeHHEe U ABMKCHHE KI'YTUKOB U

pecHuyek. MukpoTpyoouku nuroruiazmel. LleHTpuosnb.




Snpo. Obonouka siapa, XpOMaTUH, KapUOIIa3Ma, AIPBILIKH, UX CTPOCHHUE U
(GYyHKITIH. SnepHpiit OCJIKOBBIA ~ MAaTpHKC. [IpocTpancTBeHHOE
pacmojokKeHue XpoMocoM B uHTepdaszHOM sjpe. beiaku xpomaThHa —
TMCTOHBI.

Kinerounsle  BkmtoueHus. CpaBHUTENbHAs  XapaKTEPUCTHKA  KIIETOK

AYKapHuoT (pacTUTEIBHOM, )KUBOTHOM, TPUOHOM)

2.4

AccuMmisiivsl M AUCCUMMIISILUSL — JIB€ CTOPOHBI MeTabonu3ma. Turel
oOMeHa BelIeCcTB: aBTOTPOGHBINA U TeTepoTpodHbI. YyacTue Kuciopoaa B
OOMEHHBIX  TIpoleccax.  OJHepreTuueckoe  oOecrnedyeHue  KIETKU:
npeBpamienne AT® B oOMeHHbIX Tpoueccax. DepMeHTaTUBHBINA XapaKTep
peakuii KJIeToYyHOro Merabosmsma. epMeHThI, UX CTPOEHHUE, CBOMCTBA U
mexanu3Mm  geiictBus.  Kodepmentsl.  Otnuumst  pepmMeHTOB  OT
HEOPraHMYEeCKUX  KaTanu3aTopoB.  benku-aktuBaTopel W O€IKHU-
UHTUOUTOPBL. 3aBHCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX pEaKIMA OT
pazIMYHbIX (AKTOPOB.

IlepBU4HBINM CHHTE3 OPraHUYECKUX BELIECTB B KieTke. PoTtocuHTe3. Poub
XJIOpOIUIacTOB B mpouecce (orocunre3a. CBeroBas M TeMHOBasl (hasbl.
[IponyktuBHOCTh (poTOCHMHTE3a. BiusHue pasznuyHbIXx (AKTOPOB HA
CKOpOCTh (hoTOCHHTE3a. 3HaUeHUE (POTOCUHTE3A.

XEeMOCHUHTE3. Paznoobpazue OpPraHn3MOB-X€MOCHHTETUKOB:
HuTpuuupyromme  OakTepuu,  Kele300aKTepuH,  CepoOaKTepHH,
BOJIOPOAHbIE OaKTEpUU. 3HAUEHUE XEMOCHUHTE3A.

AHaspoOHble opranu3Mbl. Buasl Opoxenus. IIpogykTel OpoxeHus u ux
UCIIOJIb30BAHUE YEJIOBEKOM. AHA3pOOHBIE MUKPOOPTAHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTMH U BO30YyIUTENN OOJIE3HEH.

AspoOHbIE OpraHU3Mbl. DTalbl SHEPTETUUECKOT0 OOMEHa.




[ToaroroButenbHbIl 3Tan. [I'MKONINM3 — OECKUCIOPOAHOE pacCIICIIEHUE
TJIIOKO3BI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE AbIXaHue. Poiib MUTOXOHAPHIA
B Ipoueccax OHOJOTMYEeCKOro OKuciaeHus. Lluknnueckue peaxiuu.
OxucnutensHoe QochopunupoBanue. [IpenmyiiectBa a’poOHOTO MyTH
oOMeHa BeILIECTB Iepesn aHa3poOHBIM. D(PPEKTUBHOCTH IHEPIETUUYECKOTO

oOMeHa

2.5

Peaknuu marpuyHoro cuntesa. [[puHIMI KOMIIJIEMEHTAPHOCTH B PEAKLIMSIX
MaTPUYHOTO CHHTe3a. Peanuzanms HacleACTBEHHON  HMHQOpPMAIIUU.
I'eneTnyeckuil KoA, €ro CBOWCTBA. TpPaHCKPUIILMS — MATPUYHBIM CHHTE3
PHK. ITprHIMIIBL TPAHCKPUIILIUHN: KOMILIEMEHTAPHOCTb,
AHTUNAPAIIEIBHOCTh, ACUMMETPUYHOCTh. TpaHCISILUS M €€ dTallbl.
VYyactue tpancnoptHeix PHK B OnocunTese Oenka. YciaoBus OnocuHTE3a
oenka. KonupoBanue amunokucnot. Pois pubocom B OuocuHTe3e Oenka.
Opranusanusi reHoMa y IPOKapHOT U 3YKapUOT. Perynsauus akTMBHOCTU
reHOB y mpokapuoT. ['unoresa onepona (. XKako0, XK. Mano). Perynsius
0OMEHHBIX MPOIECCOB B KieTke. KiieTounsiii romeocTas.
Bupycei—Heknerounbie GOpMbl KU3HU U OOJUTaTHBIE Mapa3uTsl. CTpoeHue
IIPOCTHIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.

Bupycusbie 3a0oneBanus yenaoBeka, >kuBoTHbIX, pactenuii. CITN ], COVID-

19, counanbHble U MEAUIIMHCKUAE TPOOIIEMBI




2.6

Knerounslii 1muki, ero mepuonbl U peryisanus. Wutepdaza u MuUTO3.
OcoOenHocTn TporeccoB, mpoTekaromux B uHTepdaze. I[loaroroska
KIeTKH K geneHuto.  IIpecuHreTrmueckuii  (OCTMUTOTHYECKHUIA),
CUHTETUYECKUA M TOCTCHUHTETUYECKHA (MPEMHUTOTUYECKUN) MEPUOJIbI
uHTepdasbl.

Martprunbii cunte3 JHK-pernmmmkanusa. [Ipuamuner permmkanuu JIHK:
KOMIUIEMEHTAPHOCTbD, ITOJYKOHCEPBATUBHBINA CUHTE3, AHTUIIAPAUIEIIbHOCTD.
Mexann3zm pemmkanun  JIHK.  Xpomocombl. CTpoeHHE XpOMOCOM.
Tenomepsl U Temomepaza. XPOMOCOMHBIM Ha0Op KIETKH — KapUOTHIL.
JIMIIIOUIHBIM M TatuiouAHbIA  HAOOpBl  XpoMOCcOM. [ 'OMOJOrHYHBIE
XPOMOCOMBI. 110J10BBIE XPOMOCOMBI.

Henenne kietkn — MHTO3. CTagum MHUTO3a W IPOUCXONAIME B HHX
npoueccbl. Tunbel muto3a. KapuokmHes u 1muTokuHe3. buosormdeckoe
3Ha4eHUe  MUTO3a. Perymanus  MUTOTHYECKOIO  LMKJIA  KIETKU.
[Iporpammupyemasi kietoyHasi THOEIb — alonTo3.

qDYHKHI/IOHaJ'IBHaSI T'€HOMHKA

Opranusm kKak OMOJIOruYecKas cucrema

3.1

O)IHOKIICTO‘{HBIC, KOJIOHHAJIbHBIC, MHOTI'OKJICTOYHBIC OpraHrn3Mbl

N MHOI'OTKAHCBBIC OPIraHHU3MBl.

dopMBI Pa3MHOKECHHS OPraHU3MOB: Oecriojioe (BKIIIOYAs BETeTaTUBHOE) M
nojoBoe. Buasl 0ecrnonoro pa3MHOMXEHUs: TMOYKOBAHUE, CHOPYJISIIUS,
dbparmeHTanus, KJIOHUPOBAHHE.

ITonmoBoe pazmHoxkeHue. IlonoBeie KieTkH, Wiu ramethl. Melo3. Craguu
Mmeno3a. [loBenenne xpomocom B mernose. Kpoccunrosep. buonornueckuit
CMBICJI MEM03a M IMOJIOBOrO mpolecca. Meno3 U €ro MeCTo B KM3HEHHOM
[IUKJIE OPTAHU3MOB.

[Ipen3aponpimieBoe paszButhe. ['ameroreHe3 y KUBOTHBIX. IlosoBbie
xkenes3pl. OOpa3oBaHHE W pa3BUTHE IOJOBBIX KieToK. CrepMaroreHe3 u
ooreHe3. CTpoeHue MOJIOBBIX KJIETOK. OII0A0TBOPEHUE U IMOPHUOHAIIEHOE

pa3BuUTHE )XUBOTHBIX. CIIOCOOBI OIJIOJOTBOPEHUSI: HApYKHOE, BHYTPEHHEE.




[TapTeHorenes.

NunuBuayanbHOoe  pa3BUTHE OpTraHHU3MOB (oHTOTEHER). Cranun
sMOpHoOreHe3a >KMBOTHBIX (Ha mpuMmepe JArymku). Jpobrnenue. Tumsl
npoosienusi. OcoOEHHOCTH APOOJICHHUST MIIEKOMUTAIOUIUX. 3apOJIbIIIeBbIC
JUCTKH (TacTpyyiAums). 3akjaJka OpraHOB M TKAHEW W3 3apOJbIIIEBBIX
JUCTKOB. B3anMHOEe BIMsSHME YacTel Pa3BUBAIOLIETOCS  3apOAbIIa
(aMOpuoHanbHAasT MHAYKLMS). 3aKjiajKa TUIaHa CTPOCHUSI KUBOTHOTO Kak
pe3ysIbTaT HEPAPXUUYECKUX B3aUMOJCUCTBHUM TE€HOB. BriusHue Ha
SMOpPUOHAJILHOE DPA3BUTHE PA3NUYHBIX (DAKTOPOB OKpPYKAIOMIEH CpEbl.
Poct u pasButue xuBOTHBIX. [locTamMOpuoHanbHBIM nepuof. Ilpsmoe u
HenpsMoe pa3Butue. PasButue ¢ meramopdo3oMm y O€ClO3BOHOYHBIX U
[I0O3BOHOYHBIX )KMBOTHBIX. broJIornueckoe 3HaueHue NpssMOro 1 HEMpsSIMOIo
pa3BUTHS, HMX PACIPOCTPAHEHHE B MpUpoJe. TUmIbl pocTa >KUBOTHBIX.
@akTopbl  pEeryjsiliiM  pocTa KUBOTHBIX W  4enoBeka. Craauum
MOCTAMOPUOHAIBHOIO PAa3BUTHS Yy JKMBOTHBIX M 4YenoBeka. llepuossl
OHTOT'€HE3a YEIOBEKA.

Pasmuoxxenne u passutrue pactenuii. ['amerodut u cnopodut. Meiio3 B
KU3HEHHOM IMKie pactenuit. OOpa3oBaHue CIOp B Tpoilecce Menosa.
I'amerorene3 y pacrenuid. OIUIOAOTBOPEHUE W Pa3BUTHUE PACTUTEIIBHBIX
opraHu3moB. JIBOWHOE OIJIOJOTBOPEHHWE Y I[BETKOBBIX PACTCHUM.
OOpazoBaHue M pa3BUTHE CEMEHU. MeXaHU3Mbl PETyJSIIUM OHTOT€HE3a Y

pPacTEHUN U JKUBOTHBIX

3.2

Uctopus cTaHOBIEHUS W pa3BUTHUS TEHETUKU KakK Hayku. OCHOBHbIE
FEHETUYECKUE TIOHATUS W CHMBOJIBI. | OMOJIOTUYHBIE XPOMOCOMBI,
aJUleIbHBIC  T€Hbl, AaJIbTCPHATUBHBIC MPU3HAKH, JOMHHAHTHBIN U
PELIECCUBHBIM TPU3HAK, TOMO3WIOTa, TETEPO3UIOTA, YHUCTAs JIMHUS,
rubpuael, reHoTun, ¢eHotun. OCHOBHBIE  METOAbI  T'€HETUKHU:

TUOPUIOTOTUUECKUN, IIUTOIOTUUECKUHN, MOJICKYJISIPHO- T€HETUYECKUMA




3.3

Monorubpunnoe ckpeuBanue. IlepBeiii 3akoH MeHaenss — 3akKoH
eauHooOpa3usi THOPUJIOB TEepBOro mnokoJyieHus. [IpaBuino JOMUHUPOBAHMS.
Bropoit 3akoH Menaenss — 3aKOH  paCIICIUIEHHAS  IPU3HAKOB.
[{utomornyeckue OCHOBBI MOHOTHOPHIHOTO CKpeIlMBaHUA. [ umoresa
YHUCTOTHI FaMeT.

AHaM3upyoiiee CKpeEIlIUBaHUE. [TpoMexxyTOUHBII XapakTep
HaclienoBaHusl. PaciiernyieHue Npu3HakoB PU HETIOJHOM JJOMUHUPOBAHUU.
JurubpunHoe  ckpemmBaHue. Tpetuil 3akoH MeHnmenss — 3aKoH
HE3aBUCUMOIO  HACJEJOBAaHUSA IPU3HAKOB. [luTonmormyeckue OCHOBBI
JUTHOPUIHOTO CKpPEIMBAHUSI.

CuerieHHOE HacienoBaHue npu3HakoB. Pa6otel T. Moprana. CrenieHHoe
HACJICIOBAHKUE T€HOB, HAPYIIIEHUE CUCIUICHUS MEXKIy T€HaMU. XPOMOCOMHAs
TEOpHUS HACIIEICTBEHHOCTH.

I'enetuka mona. XpoMOCOMHBIM MEXaHU3M ONpPEACICHUS T0Ja. AYTOCOMBI
W TIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIH M TETEPOraMETHBIM IOJ.
['eneTnyeckasi CTpyKTypa MOJOBBIX XpoMOCOM. HacnenoBanvue mpu3HaKoB,
CLEIJICHHBIX C TMOJIOM. ['eHOTHIT Kak 1enocTHas cucreMa. [linenorponus —
MHO>XECTBEHHOE TNIEUCTBHUE reHa. MHO>KeCTBECHHBIN AJICIIN3M.
B3auMogeiicTBUe HeaJUleNbHBIX T€HOB. KoMIieMeHTapHOCTh. OMNuUCTa3.

[Tomumepust




3.4

B3aumogeiictBue reHotumna W cpeasl npu  (GOpPMHPOBAHWU (PEHOTHIIA.
N3MeHunBOCTh TpH3HAKoB. KauecTBEHHbIE M KOJWYECTBEHHBIC MPU3HAKHU.
Buibl ”3AMEHUMBOCTH: HEHACIIEACTBCHHAS M HACJIEACTBCHHAS.
MoaudukannonHas HW3MEHYHBOCTh. Ponbs cpempl B (OpMHpOBAHUU
MOAU(DUKAIIMOHHOM  M3MEHUMBOCTH. Hopma  peakinuum  Npu3HaKa.
Bapuanunonnslii psn u BapuaunonHas kpuas (B. Moranncen). CpoiicTBa
MOAU(UKAIIMOHHON N3MEHUYNBOCTH.

['eHoTHIIMYECKas U3MEHYHUBOCTb. CaolicTBa T€HOTUITMYECKON
U3MEHYUBOCTU. BHUIBI T€HOTUNMYECKONW HM3MEHUMBOCTH: KOMOWHATHBHAs,
MYyTalOHHAsI.

KomOunaTuBHAs M3MEHYMBOCTH. MeH03 M IOJIOBOM MPOIIECC — OCHOBA
KOMOHMHATUBHOM H3MEHUYHMBOCTH. POJb KOMOWHATHBHON H3MEHUYHMBOCTH B
CO3JIaHUM TEHETHYECKOTO pa3HoOOpa3us B Ipejeiax OJHOTO BHIA.
MyTtanroHHass W3MEHYHUBOCTh. BUIbl MyTanuii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W WHAYIUPOBAHHBIE MyTalHUHU. SAnepHble u
UTOIUIa3MaTuYeckue MyTtaruu. CoMaTU4ecKue W IOJIOBbIE MYTAIlUH.
[IprunHBl BO3HMKHOBEHMS MyTauuid. MyTareHbl M WX BIUSHUE Ha
OpPTraHu3Mbl.  3aKOHOMEPHOCTHM  MYTallMOHHOTO  Ipoliecca.  3aKOH
TOMOJIOTHYECKHX PSJIOB B HacaeACTBeHHOM n3MeHunBocTH (H.M. BaBuios).

BHCHI[@pHaH HU3MCHYHUBOCTB U HACJIICACTBCHHOCTD




3.5

Kapuorun uenoBexka. MexayHapoaHas mporpaMma MCCII€IOBaHUSI T€HOMaA
4yenoBeKa. MeToapl M3YyYEeHHUSI TE€HETHMKM YEJIOBEKA: TIE€HEATOTHYECKUM,
OJIM3HEIIOBBIM, LIMTOr€HETUYECKU, MOMYJISLIMOHHO-CTATUCTUYECKUM,
MOJIEKYJISIpHO-TeHETUUEeCKU. COBpPEMEHHOE  OIpEeNeNICHue T'€HOTHUIIA!
MOJJHOTEHOMHOE CEKBCHUPOBAHHWE, T€HOTUIIMPOBAHUE, B TOM YHCIE C
noMmompio III[P-ananmu3a. HacnmencTBeHHble 3a00€BaHUS  YCIOBEKA.
['eHHble U1 XPOMOCOMHBIE 0OJIE3HH YeloBeKa. bojie3HH ¢ HacCeICTBEHHOU
MPEAPaACHONIOKEHHOCThIO.  3HAYEHUWE  MEIMUIIMHCKOW  TEeHETHKU B
IpEAOTBPAIICHUHM U JICYCHHHM TEHETUYECKUX 3a00JICBaHMM YeIIOBEKa.

CTBOJIOBBIE KJIETKA

3.6

JlomecTuKanus W CENEeKUMs. 3apOKICHUE CEJNEKUHH W JOMECTHUKALUU.
VYuenue H.W. BaBunmoBa o 1meHTpax NPOUCXOXKACHUS M MHOTroo0Opasus
KYJIbTYPHBIX pacTeHud. Ponp cenekumu B CO3JaHUM COPTOB PACTCHUN M
nopo/J1 )kUBOTHBIX. COopT, MOpoia, mTaMM. 3aKOH TOMOJIOTHYECKHUX PSIAOB B
HaclieACTBeHHOM wu3MeHuuBoctH H.M.BaBuioBa, ero 3HaueHue s
CEJICKIIMOHHOM paboTHI.

Meroabl cenekuMOHHON paboThl. VICKycCTBEHHBI OTOOp: MacCOBBIM U
WHIMBHUAYAIbHBIA. OTanmbl KOMOMHAITMOHHOM celekuuu. McmbiTaHue
MPOU3BOAUTENEH 1O TOTOMCTBY. OTOOp MO T€HOTUITY C OMOUIBIO OLEHKH
(eHoTHIAa MOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMouIbio aHanu3a JJHK.
HckyccTBeHHBIN  MyTareHe3 Kak  METOJl  CEJICKIIMOHHOW  pabOoThI.
PamnanmoHHpli M XMMWUYECKMM MyTareHe3 Kak MCTOYHHK MyTalud y
KYJbTYPHBIX dbopm OpPraHUu3MOB. Hcnonp3oBanue T€HOMHOTO
pelakTUpoBaHUsI M MeToJIoB pekoMOuHaHTHRIX JIHK s momydenus
MCXOJHOTO MaTepuaia JJisl CENEKINH.

[Tomyuenue MTOJIUTLIIONIOB. BryTtpuBnaoBas rHOpUIN3aIINSL.
bnuskoponcTBeHHOE CKpenMBaHue, WM HMHOpuAMHr. HeponacTtBenHoe
CKpeluBaHue, WId ayTOpuaAWHr. [eTepo3suc ©  ero MIPHUYUHBIL.
Hcnonp3oBanue rerepo3uca B cenekuud. OtTnaneHHas TruOpuau3anus.

[Ipeononenne Oecruioaus MEKBUIOBLIX THOPUAOB. JIOCTHIKEHHS CENEKIINU




paCTCHI/Iﬁ N ) KUBOTHBIX

3.7

OOBEKTHI, UCHOJIb3yeMble B OMOTEXHOJIOTUH, — KIIETOYHBIE M TKAHEBbHIC
KyJIbTYpbl, MHKPOOPTAHU3MBI, HX XapaKTepUCTHKA. |pagulMOHHAS
OnoTexHoONOTHs: XJeOoneueHrne, NoayuYeHue KUCIOMOJIOYHBIX MPOIYKTOB,
BUHOJEIIHE. MukpoOuonaorudeckuit CHHTE3. OOBEKTHI
MUKPOOHOJIOTHYECKIX  TEXHOJIOTHH, aMWHOKHCIOT ¥  BHUTaMHHOB.
HckyccTBEeHHOE — OIUIOAOTBOPEHHME.  PEKOHCTpPYKIMsA — SIMUEKIETOK U

KIIOHUPOBAHUC JKUBOTHBIX. MGTOI[ TPaHCINUIAHTAOUHU AOCP KIICTOK.

XpoMOCOMHass M TE€HHasd WHXKeHepusd. VCKyCCTBEHHBIM CHHTE3 T€HA U
koHCcTpyupoBanue pekomOuHaHTHbIX JIHK. JlocTmkeHus u mepcrnexkTUBbl
XpPOMOCOMHOW M T€HHOM WHXeHepuu. MeaunuHCKue OMOTEXHOJIOTHH.

Hcnonbp30BaHuE CTBOJIOBBIX KIETOK




Cucrema 1 MHOr00Opa3ue OpraHu4eckoro Mupa

4.1

buonornyeckoe paszHooOpasme opraam3MoB. COBpeMEHHas CHUCTEMa
opranudeckoro Mupa. [IpuHiumne! kinaccupukauu opraHu3MoB .OCHOBHbIE
CHUCTEMAaTUYECKHUE TPYINIbl OPraHU3MOB.

OCOOEHHOCTH  CTPOEHUSI U JKU3HEJEATECIIBHOCTH  OJHOKJIETOUYHBIX
opraHu3MoB. bakrtepuu, apxeu, OJHOKIETOUYHbIE T'PUOBI, OJHOKIIETOUYHbIE
BOJIOpPOCHH, Jpyrue npoTtuctbl. KonoHuanbHble OpraHusmsbl. [[BuxkeHue
OJIHOKJIETOUYHBIX OPraHU3MOB: aMeOOUIHOE, KIYTUKOBOE, PECHUYHOE.
3amnmTa y OJJHOKJIETOYHBIX OPraHu3MOB. Pa3ipakuMoCTh Y OJTHOKJIETOYHBIX

OpraHu3MoB. TakCHUCHI

4.2

MHOroKneTOYHbIE pacTeHusd. B3auMOCBSA3b YacTe€d MHOTOKJIETOYHOIO
opranu3ma. TKaHW, OpPraHbl M CHCTEMbl OpPTraHOB MHOTI'OKJIIETOYHOIO
opranuzma. OpraHu3m Kak eauHoe 1enoe. Tkanu pacteHuil. Tumbl
pacTUTENIbHBIX TKaHEH: oOpa3oBarelibHAs, TOKPOBHAs, IPOBOISAIIAS,
OCHOBHas, MexaHuueckas. (OcoOEHHOCTH  CcTpoeHus, (QYHKIUH U

PAcCIIOJIOKEHUS TKAaHEN B OPraHaxX PaCTCHUM

4.3

BereratuBHble M reHEpaTUBHBIE OpraHbl pacTeHUl. PyHKIIMU OPraHOB U
cucteM opradHoB. Kapkac pacrenuid. JIBH>K€HHE MHOTOKJIETOYHBIX
pacTeHM: TpPONMU3Mbl U HacTuu. Iloryonienne BOIbI, YITIEKMCIIOrO rasa u
MUHEpaJIbHBIX BEIECTB pacTeHusIMU. Jpixanue pactenuil. uddysus razos
yepe3 NOBEPXHOCTh KIETKU. TpaHCIOPTHBIE CHUCTEMBI PACTCHUMU.
Brinenenne y pactenuid. 3aura y MHOTOKJIETOUHBIX pacTeHnil. KyTukyia.
CpencTBa NacCUBHOM U XUMUYECKOM 3a1IUThl. OUTOHITUIBI.

PaznpaxuMoCTh 1 perynsuus y Opranu3MoB. Pa3apa)kuMocTs U peryisiius

Y MHOT'OKJICTOYHBIX paCTeHHﬁ. PoctoBrIe BCIICCTBA N UX 3HAUYCHUC

4.5

MHOrOKJIETOYHBIE JXUBOTHBIE. B3anmMOCBS3b dYacTeil MHOTOKJIETOYHOTO
opranusma. TKaHHW, OpraHbl W CHCTEMBl OPTraHOB MHOTOKJIETOYHOTO
opranusma. Opranu3Mm kKak eauHoe nenoe. ['omeocras. TkaHu KUBOTHBIX U

yejoBeKa. THUMbl >KMBOTHBIX TKaHEH: SIUTCINAJIbHAsA, COCIUMHUTCIIbHAA,




MblllIeyHasi, HepBHas. OCOOEHHOCTU CTPOEHMSI, PYHKIUMN U PACHOJIOKEHUS

TKaHEH B OopraHax KMBOTHBIX K YCJIOBCKaA

4.6

Opranbl U CHCTEMBI OPTaHOB XUBOTHBIX. DYHKIIMM OpPraHOB U CHUCTEM
opraHoB. Omnopa Tena opraou3moB. CKeNneTbl OJHOKJIETOYHBIX U
MHOTOKJICTOUYHBIX KMBOTHBIX. Hapy>kHbI U BHyTpeHHUM ckeneT. CTpoeHue
U THUIBI COCAUHEHMS KOCTEH. [[BM)KEHHME MHOIOKJIECTOYHBIX >KHBOTHBIX.
IIutanne >xuBOTHBIX. IluTaHWEe TMO3BOHOYHBIX JKHMBOTHBIX. JIpIXxaHue
KUBOTHBIX. KoxxHOE npixanue. JKabepHoe U JIerouHoe JbIXaHHeE.

JIpixaHWe€ MO3BOHOYHBIX JKMBOTHBIX. OBOJIOIMOHHOE YCJIOXKHECHUUE
CTPOCHHUS JIETKMX II03BOHOYHBIX KHUBOTHBIX. JlpIXaTenpHasg cucTEMA
YeJIoBeKa. MeXaHu3M BEHTWIIIMHA JIETKHX y NTUI U MJIEKOMUTAIOUIUX.
TpaHcnopT BEMIECTB y OPraHW3MOB. TpaHCHOPT BEWMIECTB y YKUBOTHBIX.
KpoBeHocHast cuctema u ee opranbl. KpoBeHOCHas cucTtemMa Mmo3BOHOYHBIX
KUBOTHBIX. Kpyru KpoBooOpaiieHusi. DBOJIIOIUOHHBIE  YCIOXHECHUS
CTPOCHUS KPOBEHOCHOW CHCTEMBI IIO3BOHOYHBIX KMBOTHBIX. BblzeneHue y
opra"Hu3MoB. BeijeneHue y ;kuBOTHbIX. COKpaTUTEIbHbIC BaKyoJu. OpraHsl
BblIcsIcHUA. CBA3b TOJOCTM TE€la C KPOBEHOCHOW M BBIICIUTEIHHOU
cucteMaMu. BbiieneHue y  IO3BOHOYHBIX JKMBOTHBIX. 3alura Yy
MHOTOKJIETOYHBIX  KUBOTHBIX. [IoKpoBBI W WX  TIPOU3BOAHBIE.
PaznpaxxumocTe © peryisiuus y OpraHusmoB. PazgpaxumocTts y
OJHOKJIETOYHBIX OpPraHu3MOB. TakCHChI. Pa3pakuMOCTh W PETYyJSIIUS Y
MHOTOKJIETOYHBIX pacTE€HU. POCTOBBIEC BENIECTBA U X 3HAYCHHUE.

HepBHas cucrema u peduiekTopHas pPETyJsus y MHOTOKJICTOYHBIX
KUBOTHBIX. HepBHAs cucTemMa U €e OTHAeNbl. DBOJIOLMOHHOE YCIOKHEHUE

CTPOEHHUS HEPBHOM CUCTEMBI Y JKUBOTHBIX.
Pa3zpaboTka anroputmMoB U nporpamMm it 3GPeKTUBHON PYyHKIMOHATBHOU

AdHHOTallnuHn Ir¢HOMOB, TPaHCKPHUIITOMOB, IIpOTCOMOB, MeTa00JIOMOB

MUKPOOPTaHU3MOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKA




OpFaHI/ISM YCJIOBCKA U €I'0 3J0POBLEC

5.1

Opranbl M cHUCTEMBI OpPraHoB 4enoBeka. OTAeNbl TOJOBHOTO MO3ra
ITO3BOHOYHBIX JKUBOTHBIX. Peduiekc u pedexropHas nyra. besycinoBHble u
ycioBHbIe pediekcel. ['yMopanpHas peryisauus M 3HIOKPUHHAS CHUCTEMA
KUBOTHBIX W 4YesioBeKa. JKese3pl SJHIOKPUHHOW CHCTEMBI U UX TOPMOHBI.
JleyicTBuE TOPMOHOB. B3aMMOCBS3b HEPBHOM M DJHJIOKPUHHOM CHUCTEM.
['unortanamo-runodu3zapHas cucrema. Peduekc u peduekTopHas mayra.

be3ycioBHbIE U YCI0BHBIE pe(dIEKChHI

5.2

3amuTa opranusmMa ot 0osne3neid. UMMyHHas cuctema uenoBeka. Kietounbliit
151 TyMOpPaJIbHbIN MMMYHUTET. BpoxnenHsin, npUOOPETEHHBIN
cnenupUIecKuii MMMYHUTET. Teopus KJIOHAJIbHO-CEJIEKTUBHOTO
ummynuteta (I1. Dpnux, ®.M. bepuer, C. Tonerasa). BocnanurenbHbie
OTBETHl OPraHU3MOB. Poib BPOXKIECHHOTO HMMMYHHUTETa B PAa3BUTHU

CHUCTEMHBIX 3a00JIEBaHUN

5.3

KpoBenocnas cucrema u ee opranbl. Cep/ilie, KpOBEHOCHBIE COCYbI U

KkpoBb. Kpyru kpoBooOparienus. Paborta cep/uia u ee perymsius




5.4

Jlpixanue 4yenoBeka. Jluddy3us ra3oB dYepe3 MOBEPXHOCTh KIIETKH.
JIpixaTenpHas cuctemMa 4enoBeka. JlpIxaTenbHass MOBEPXHOCTh. Perynsaums

JAbIXaHHA. I[I)IXaTeHBHBIe 00BEMBI

5.5 |llumeBaputenbHass cucrema 4yenoBeka. OTaenbl MHUILEBAPUTEIBLHOTO
TpaKTa. [TumeBapuTenbHbIC JKEJIE3BI. BryTpunosoctHoe 17}
BHYTPHKJIETOYHOE MHILEBAPCHUE

5.6 [ToxpoBel 1 ux mpousBojHble. Opranbl BbaeneHud. [louku. CtpoeHue u
(¢yHKIIMOHUpOBaHUE HeppoHa. DuibTpanus, CeKpeuus MU 00paTHOE
BCACBIBAHME KaK MEXaHHM3Mbl paOOThl OpPraHoB BwlaeieHUs. OOpa3zoBaHue
MOYH y YEJIOBEKA

5.7 JIBuKeHHe yenoBeKa: MpllieyHas cucrema. CKeJleTHbIE MBIIILBI U UX padoTa.
CTpoeHue U TUIIBI COEAUHEHUST KOCTEN

6 Teopwus sBomtoruu. Pazsutue xu3au Ha 3eme

6.1 OpomonnonHas teopus Y. [lapunHa. [Ipennoceuikn BO3HUKHOBEHHS

napBuHu3Ma. JKu3Hb 1 Hay4dHas aedarenbHocTh Y. JlapBuHa.

JBwkymue cwibl dBodtonuMu  BugoB 1o Y. JlapBuHy (BbICOKas
UHTEHCHUBHOCTb Pa3MHOXKEHUS OpraHu3MOB, HacIeICTBEHHAs
M3MEHYUBOCTh, OOpPH0A 3a CYyIIECTBOBAaHUE, ECTECTBEHHBIN U UCKYCCTBEHHBIN
otbop).

Odopmienne cunternyeckort teopuu sBomtouuu (CTI). HelTpanbHas
Teopusi sBodtouMU. CoBpeMEHHas 3BOJIOLMOHHAA OHOJOrUs. 3HAYEHUE
HBOJTFOIIMOHHON TEOpUU B (DOPMUPOBAHUH €CTECTBEHHO-HAYYHOW KapTHHBI

MHpa




6.2

[Tonynsauus Kak 3JeMeHTapHas € AMHUIA 3BOJOLNH. COBPEMEHHBIE METObI
OLICHKH T'€HETUYECKOT0 pa3HOO0pa3usi U CTPYKTYphI nomyisnuid. U3MeneHnue
reHo(oH/1a MOMyJISALUN KaK 3JIEMEHTapHOE IBOJIIOLIMOHHOE SIBICHUE. 3aKOH
reHetuueckoro paBHosecus k. Xapau, B. Baitn6epra.

DOnemeHTapHbIe (PAKTOPHI (IBUKYIIHE CHIIBI) SBOMIONUH. MyTallMOHHBINA
npouecc. KomOunatuBHasi u3mMeHYMBOCTb. Jlpeld reHoB — ciydaiiHbie
HEHANpaBJIeHHbIE W3MEHEHMS YacToT ajuienedl B momymanusx. Oddext
ocHoBarenss. Murpauuu. M3onmauus — momynsiuii:  reorpaduueckas
(mpocTpaHcTBeHHAas1), Ononoruveckas (penpoayKTHUBHAs).

EcrtecTBeHHBII 0TOOp — HampaBisomui Qakrop sBomonuu. Dopmbl
€CTECTBEHHOI'0 O0TOOpa: NBIXKYIIUN, CTaOWIM3UPYIOMIMMA, pa3pbIBAIOILUN
(mu3pynTuBHbIii). [TonoBoit oTOOD.

[IpucnocoOIeHHOCT,  OPraHU3MOB  KaK  pe3yJbTaT MHUKPOIBOJIOLUU.
Bo3HuUKHOBEHHE NPUCIIOCOONIEHUH Yy OpraHu3MoB. ApoMopdo3bl U
UIA0AJaNTaL|H. [Iprmepsl IPUCTIIOCOOICHHI y OPraHu3MOB.

OTHOCHUTEIBLHOCTD HpHCHOCOGJ’IeHHOCTI/I OpraHu3mMoOB.

Bun, ero kputepum u cTpykTypa. BumooOpa3oBaHue Kak pe3yjibTaT
MUKpOdBoOIOIMHU. M3omsiius — kirodeBoit aktop BuaooOpazoanus. [lytu
U cnocoObl BUI000pa3oBaHusA: ajulonmarpuueckoe (reorpaduyeckoe),
CHMIATPUUECKOE (PKOJOTHMYECKOE), «MTHOBEHHOE» (MOJUILIOUAN3ALIMSA,
rubpuauzanus). JMUTenbHOCTh YBOIIOIMOHHBIX MPOIECCOB.

Mexanusmbl (hOpMUPOBAHHS OUOTOTHYECKOTO PAa3HOOOpa3Hsl.

Ponr »BomOIMOHHONW OWONOTMM B pa3pabOTKE HAy4YHBIX METOJIOB
coxpaHeHusi  OuopazHooOpaszusi. MUKPOIBOMIONUS W KOIBOJIOLMS
napasuToB M WX X03s¢B. MexaHWU3Mbl (OPMHPOBAHUS YCTOWYHMBOCTH K

aHTHOMOTHKAM U CITIOCOOBI OOPHOBI ¢ Hel




6.3

Metoabl u3yueHHs MakpolBojronuu. [laneoHTonornyeckrue MeToJbl
u3ydeHus sBomiouuu. Ilepexonnbie GopMbl U (QHUIOTEHETUYECKHE PSIIbI
OpTraHU3MOB.

buoreorpaguyeckue meToasl usyuyeHus sBosrounu. CpaBHeHHE (UIOpHl U
¢dayHpl MaTEpUKOB W OCTPOBOB. buoreorpaduueckue obiactu 3emiu.
Buap-sHIEMHUKH U PETUKTHIL.

OMOPHOIOTHYECKHE U CPABHUTEIBHO-MOP(POIOTHIECKIE METOIBI U3YUCHHUS
ABOJIOIUH. | eHeTHUeCKN eMeXaHU3MBbl SBOJIIOLIMU OHTOTCHE3a U MOSIBIICHUS
HBOJIIOIIMOHHBIX HOBIIECTB. ['OMOJOrMYHBIE ¥ AaHAJNOTUYHBIE OPTaHBI.
PynuMeHTapHble oOpranbl M araBU3Mbl. MOJEKyJIIpHO-TEHETUUECKHUE,
OMOXMMHYECKHEe W MaTEeMaTHYEeCKHEe METOAbl HW3YYCHHS DSBOJIOIUH.
["'omonoruynbie TCHBI. CoBpeMeHHbIE METO/IBI MOCTPOCHUS
(unoreHeTHYECKUX JEpeBbEB. XPOMOCOMHBIE MYTAallUH M 3IBOJIIOLMS
T€HOMOB.

OOmue  3akoHOMepHOCTH  (mpaBwia) »Boiouuud. Heobpatumoctsb

OBOJIFOITHH. AI[aHTI/IBHaSI paaunanuysi. HepaBHOMCpHOCTB TCMIIOB 3BOJIFOITMHA

6.4

Hayunple THMOTE3bl MPOUCXOXKIEHUS >KU3HU Ha 3emie. AOuoreHes u
nancnepmusi. JloHay4dHble TMPEACTABICHUS O 3apOXKIACHUU  KU3HU
(kpearmonu3M). ['Mmore3a MOCTOSHHOTO CaMO3apPOXKJICHUS JKU3HU U €€
onposepxkeHue omnbitamu . Penn, JI. Cnamnanuanm, JI. Ilacrepa.
[IpoucxoxaeHne >Ku3Hu U aCTPOOUOIIOTHSI.

OcHoOBHBIE JTanbl HEOPraHUYECKOU ABOJIIOLUH. [ImanerapHas
(reosoruueckas) HBOMOLMSA. XUMUYECKash YBOTIONUS. AOUOTEHHBIN CUHTE3
opraHnueckux BeniecTB U3 Heopranundeckux. OneiT C. Mumiepa u I'.1Opu.
OO6pazoBanue moauMepoB u3 MoHOMepoB. KoamepBatHas rumnoteza A.U.
Omnapuna, runore3a nepBuyHoro OymboHa Jx. XomaeitHa, reHeTHYECKas
runore3a [ .Memepa. Pubosumer (T.Uek) u rtmmore3a «mupa PHK»
VY .I'mnGepra. dopmuipoBaHre MeMOpaH U BO3HHUKHOBEHHE MPOTOKJICTKH.
Uctopusa 3emin u MeTonbl ee u3ydeHus. VckomaeMble OpraHUYECKHE

OCTaTKH. F@OXpOHOJ’IOI‘I/Iﬂ n €€ MCTOAHI. OtHocuTenbHas B a0CONIOTHAS




rEOXPOHOJIOTHA. ['€OXpOHOJOTHYECKass WIKajla: DOHbI, HpPbl, MNEPHUOJBI,
snoxu. HauwanpHble »3Tanbl oOpraHudeckord 3Boitouuu. llosBieHue wu
HBOJIIOLIMS TEPBBIX KIETOK. OBOMIONMS MeTabonu3Ma. Bo3HUKHOBEHHE
nepBeix dkocucteM. CoBpeMeHHble MUKPOOHBIE OHMOIJIEHKM KaK aHajor
nepBbIx Ha 3emuie coobuiecTB. CTpoMaToauThl. [IpokapuoThl U 3yKapUOTHI.
[Tpoucxoxnenune AYKapuoT (cumbuorenes). DBOJIFOIIUOHHOE
POUCXOKIAECHUE BUPYCOB. [IponcxoxkaeHne MHOTOKIIETOYHBIX OPraHU3MOB.
BO3HMKHOBEHHE OCHOBHBIX I'PYIIl MHOTOKJIETOYHBIX OPTaHU3MOB.
OcHOBHBIE 3Tanbl 3BOJIIOLUHU BBICHIUX pacTeHUi. OCHOBHBIE apoMOp(O3bl
pactennil. Beixon pacrenuil Ha cymry. llosiBiieHHe CIOPOBBIX pacTEeHHUN U
3aBoeBaHue UMM cylu. CemeHHble pacTeHus. [IporcxoxkaeHre IBETKOBBIX
pacTeHuil.

OcHOBHBIE 3Talbl BOJIOLUU KUBOTHOrO MHpa. OCHOBHBIE apoMOP(O3bI
KUBOTHbIX. BeHackas ¢ayna. KemOpuiickuii B3pbIB — TIOSBIICHUE
COBpeMEHHBIX THUNOB. IlepBble XOpmoBble >XHMBOTHbIE. JKU3HB B BOJE.
OBoJioLMs MO3BOHOYHBIX. [Ipoucxoxknenue ampubOuii M penTuiIui.
[IponcxoxneHne MIIEKONMTAOMMX M OTUl. [IpuHOMO — KIr04YeBOTO
apoMopdo3a. OcBoeHre 0ECITO3BOHOYHBIMUA U MO3BOHOYHBIMH KUBOTHBIMU
CYILN.

Pa3BuTtne *u3HM Ha 3emiie MO 3paM M NEpUOAaM: apxeH, MPOTEPO30i,
najgeo3oi, Me3030M, KaiiHO30M. OOImas XxapakTepUCTHKa KiuMmaTa u
reoJIOTHYeCKnX mnporeccoB. llosiBaeHMe W pacuBeT  XapaKTEpHBIX
OpraHu3MOB. YTJIEOOpa30BaHUE: €ro YCIOBUS U BIMSHHUE HA aTMOC(hEpHI.
MaccoBble BBIMUPAHHUS—IKOJOTUYECKHE KPU3UCHI mpouuioro. [IpuunHel u
CJIEACTBUS MacCCOBBIX BbIMUpaHU. COBPEMEHHBIA IKOJIOTUYECKHI KPU3HC,

€ro 0COOEHHOCTH




6.5

Paznensl u 3amaun anTponojorur. Metoasl aHTponosiorud. CTaHOBIICHHE
NPEICTAaBICHU O TMPOUCXOXKIECHUU uenoBeka. COBpEMEHHbIC HayYHbIC
TEOPHUHU.

CxoxctBo 4enoBeka C  KUBOTHbIMH. (CHCTEMAaTHYECKOE MOJIOKEHUE
yenoBeka.  CBHIETENbCTBA  CXOJICTBA  4YEJIOBEKA €  JKMBOTHBIMH:
CpPaBHUTEIBHO-MOP(OJIOTHUECKHE, IMOPUOTOTHYECKHE, ¢busmnooro-
OnoxuMu4eckne, ToBeaeHUeckrue. OTIUYHMS 4YeIOBeKa OT JKUBOTHBIX.
[IpssMoxo0XkaeHUE M KOMIUIEKC CBSI3aHHBIX C HHMM MpU3HAKOB. Pa3Butune

T'OJIOBHOI'O MO3Tra 1 BTOpOﬁ CUTHAJIbHOM CUCTEMBI.

JBwxkymue  cuiabl  (GakTopbl)  aHTPOIIOTEHE3a:  OMOJIOTUYECKUE,
conrasibHble. COOTHOIIEHHE OMOJOTMYECKUX U COLMAIBHBIX (PaKTOPOB B
anTporioreie3e. OCHOBHBIE CTaguU AaHTPONOreHe3a. ABCTPATONUTEKH—
JIBYHOTHE IIPEAKY JIroAcH. UenoBek yMelblil, IepBble U3TOTOBIICHUS OPY AN
Tpyaa. UemoBek NpsIMOXOASIIMA W TIEPBBIM BBIXOJ JIIOJECH 3a MOpPEAECIbl
Adpuku. YemoBek reitnenb0eprcKuii—o0Iuil MpeoKk HeaHAepTaIbCKOTo
YeJIOBEKa M 4YEJIOBEKa Pa3yMHOro. YenoBeK HEaHAEPTAIBCKHA Kak BHJ
JIOJIE XOJOIHOIO KiuMara. YenoBeKk pa3yMHbIM COBPEMEHHOIO THIIA,
J€HUCOBCKHI YeJIOBEK, OCBOEHNE KOHTMHEHTOB 3a npeenaMu AQpHuky.
DBOJIIOLMS COBPEMEHHOTO 4esioBeKa. EcTecTBEeHHBI OTOOp B MOMYISLUAX
yenoBeka. MyTanmoHHslid mpouecc W nonumopdusm. [lomynsauuoHHbie
BOJIHBI, Jperd reHoB, murpanus u «3¢h@GEKT OCHOBATENS» B MOIYIISIUAX
COBPEMEHHOTO YEJIOBEKA.

UYenoseueckue pacel. [lonsarue o pace. bouplne packl: eBporneonHas
(eBpaswuiickas), aBcTpano-HerpouaHas (3KBaTOpUasibHAs ), MOHTOJIOWTHAS
(a3marcko-aMepukaHckas).BpeMs u myTu pacceneHus 4eloBeKa 1o IJIaHeTe.
EanncTBO uenoBeueckux pac. HaydHast HECOCTOSTENBHOCTh pacu3Ma.
[Tprcnoco0aeHHOCTh YeI0BeKa K pa3HbIM YCIOBHSIM OKPY’KaIOIEH CPEIbl.
Bnusane reorpaduueckoit cpenbl u aperida reHoB Ha MOP(HOIOTHIO U

(U3HOJIOTHIO YeTOBeKa




DKOCHUCTEMBI U IMPpUCYIMIUE UM 3aKOHOMCPHOCTHU

7.1 Paznensl u 3agaun sxonorun. CBA3b SKOJOTHH C IPYTUMU HAyKAMHU.
Mertons! sxonoruu. [loneBbie HaOMOIEHUS. DKCIIEPUMEHTHI B 3KOJIOTHH:
npUpoAHbIE U JabopaTopHbie. MoaenupoBaHue B SKOJIOTUU. MOHUTOPUHT
OKpY’Karollel cpeibl: JIOKaIbHBIN, peTHOHATBHBIN U TJI00aTbHbIN

1.2 Okonornuueckue  (GakToppl M 3aKOHOMEPHOCTHM  MX  JEHCTBUS.

Knaccudukanus sxomoruyeckux (pakTopoB: aOMOTHYECKUE, OMOTHUYECKUE,
anTpornioreHHble. OOUIME 3aKOHOMEPHOCTH JIEUCTBUS HKOJIOTUYECKUX
¢akropoB. IlpaBuno wmumaummyma (K. IHnopenrens, . JIubux).
TonepaHTHOCTb. DBpHUOUOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBI.
Abunornyeckue (axtopel. CBeT Kak sKkosnoruueckuid ¢akrop. JlelicTtBue
Pa3HBIX YYacCTKOB COJIHEYHOIO CIHEKTpa Ha OPraHU3Mbl. DKOJOTUYECKHE
IPYIIIBI PACTEHUM U )KUBOTHBIX IO OTHOLIEHUIO K cBeTy. CHUrHaNbHAs poJib
ceera. @otonepuoansM. Temmeparypa Kak 3KOJOTHYECKHU (PaKTOp.
JleiictBue  TemmepaTypsl Ha  opraHu3mbl.  [loWikunorepmHble U
rOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPraHU3MBI.
BnaxHocTts kak 3kosoruuyeckuil (axrtop. Ilpucnocobiienus pacTteHUil K
nojajepKaHuo  BoaHoro Oamanca. Kiaccudukanus pacteHuidd 1o
OTHOIIEHHIO K Boje. [IpucnocoOienust KUBOTHBIX K U3MEHEHHUIO BOJHOIO
pexuma.

Cpenbl oOuTaHMsI OPraHM3MOB: BOJHAs, HA3€MHO-BO3AYIIHAS, [TOYBEHHAs,
rIIyOMHHasl MOJNOYBEHHAsi, BHYTpUOpraHu3MeHHas. PU3MKO-XUMHUYECKUE
0COOEHHOCTH cpefl 0ouTaHusi opraHu3MoB. [IpucrnocoOnenust opraHu3mMoB K

JKU3HHU B PAa3HbBIX CpCaax.




buonornueckue putmbl. BHemnue u BHyTpeHHHE pUTMBL. CyTOUHBIE H
roJiuyHbie puTMbl. [IpUCTIOCOONIEHHOCT, OpPraHU3MOB K CE30HHBIM
M3MEHEHHUSAM yCIOBUH JKU3HH.

XKuznennsie ¢Gopmbl opranuzMoB. [loHsTHe o0 KHU3HEHHOU dopMe.
XKuzHeHnnsie GOpMbI paCTEHUMN: JEepeBbs, KYCTapHUKH, KYCTapHUYKU,
MHOTOJICTHUE TPaBbl, OHOJETHHE TpaBbl. JKU3HEHHBIE (YOPMBI KUBOTHBIX:
TUAPOOHOHTHI, TEOOMOHTBI, a3pO0OUOHTHI. OCOOEHHOCTH CTPOCHHS U 0o0pas3a
KU3HU.

buotnueckue  ¢daktopel.  Bumbpl  OMOTHYECKHMX  B3aMMOJEHCTBUI:
KOHKYpPEHLUS, XMIIHUYECTBO, cuMOMO3 u ero ¢opmbl. I[lapasutusm,
KooTeparus, MYTYyaJIn3M, KOMMEHCAJIN3M (KBapTHPaHTCTBO,
HaxjeOHnuyecTBo).  Herpoduuecknme  B3aumonelcTBusi  (TONHUYECKHE,
popuueckue,pabpuueckre).3HaueHUE OMOTUUYECKUX B3aUMOAECUCTBUNA IS
CYIIECTBOBAHHSI OPTraHU3MOB B cpene oOuTanus. [[puHIMI KOHKYPEHTHOTO

HCKIIIOUYCHUA

7.3

OKOJIOTUYECKUE  XapakTepucThukn  nomyysanuu.  [lomymsmma — kak
Ouonoruyeckas cucrema. Poiab HEOJHOPOAHOCTU Cpeabl, (PU3MYECKHUX
OapbepoB M OCOOEHHOCTE OWOJOrMM BUAOB B  (POPMHUPOBAHUU
OPOCTPAHCTBEHHOM CTPYKTypbl mnonyysinuii. OCHOBHBIE IOKa3aTesn
MONYJISIUU: YUCJIEHHOCTh, TUIOTHOCTh, BO3PACTHAS M MOJIOBAsl CTPYKTYpa,
POXKIAEMOCTD, IPUPOCT, TEMII POCTA, CMEPTHOCTh, MUT'PALIUS.
DKoyoruyeckas CTpykTypa nonyssiquu. OeHKa YMCIEHHOCTH MOITYJISLHAH.
JIlnvHaMuKa TOMyJsALMM W €€ peryiasauusa. buortuuecknii mnoTeHUHA
nonyysinuud. MognenupoBanue IMHAMUKM nonyisinud. Kpusble pocta
YUCJIEHHOCTU Tonyysinuu. KpuBble BbDKMBaHUS. Perynsnus 4ncIeHHOCTH
MOMYJISILUM: POJb (PAKTOPOB, 3aBUCAIIUMX M HE 3aBUCALIMX OT IUJIOTHOCTH.
DKoyiornyeckue crpareruu BuaoB (- u K-ctparerun).

[Tonsitue 00 3KoJOrMUEcKOW HuUlIe BUaa. MectooouTanue. MHoroMepHas
Mozenb  3konornmdyeckon — Humm  Jx.M.  XarumHcona.  Pasmepsr

AKOJIOTUYECKOM HUIIIM. HOTGHHI/IaHLHaH " p€ajin30BaHHAA HUIIIH.




Bun xak cucrema nonyssuuid. Apeasibl BUAOB. BHIBI U MX KU3HEHHBIE
CTpaTeruu. 3aKOHOMEPHOCTH TIIOBEICHHS M MHIPAlMil  KUBOTHBIX.

buonornyeckue nHBa3zuu qYy>XKXCPOJIHbIX BUIOB
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CooOmiectBa opranu3moB. buoreHo3 u ero crpykrypa. CBsi3M MEXIy
opraHu3MamM B OMOIIEHO3€. DKOcHCTeMa Kak OTKpbITas cucrema (A.J[x.
Tencnu). @OyHKUMOHAJIBbHBIE OJIOKM OPraHU3MOB B  DKOCHCTEME:
OPOAYLEHThl, KOHCYMEHTBI, peayleHThl. Tpoduueckue  ypOBHH.
Tpoduueckunenenuuceru. AbnotnaeckredaokmdIKocucTeM. [ [ouBBIMHITBIBIK
ocuctemMax.KpyroBopoTBeiecTBUIOTOK3HEPIMU B 3KocucTeMe. OCHOBHBIE
MOKa3aTelM JSKOCUCTEMBbl. buomacca © mpoaykuus. OKOJIOTHYECKUE
OUpaMUJIbl YKcell, OMoMacchl U SHEPTUU.

HanpaBieHHble 3aKOHOMEpPHBIE CMEHBI COOOILIECTB —  CYKIIECCHU.
[lepBuuHBIE M BTOPUYHBIE CYKIIECCHM M WX NPHYMUHBI. AHTPOIOr€HHbIE
BO37eiicTBUs Ha cykueccuu. KimMakcHoe cooOuiectBo. buopasznoo6pasue
Y TIOJIHOTA KPYTrOBOPOTA BELIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.
[IpupoaHbie IKOCUCTEMBI. AHTPONOTEHHBIE SKOCUCTEMBI. ATPOIKOCUCTEMA.
Arpoueno3. Paznuumss MeXAy AaHTPONOINEHHBIMH U IPUPOJIHBIMU
HKOCUCTEMAaMH.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['oponckas
dnopa u ¢payna. Cunanrponu3zaius ropojickoil ¢aynsl. buonornueckoe u
XO35MCTBEHHOE  3HAYECHHE arpo’KocucTeM U ypOOIKOCUCTEM.
3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJIEHCTBUN OpPraHHU3MOB
B 9KOCHCTEMAX.

IlepeHoC »HEpruMm H BELIECTB MEXIY CMEKHBIMH 3KOCHCTEMAMH.
YCTOMYUBOCTh OpPraHU3MOB, NONYJSILUM U DKOCUCTEM B  YCIOBHAX

€CTECTBECHHBIX U aHTPOIIOTEHHBIX BO3AECUCTBUI




7.5

buocdepa—oOmeruianerapaas o0osouka 3emMid, TAE CYIIECTBYET WIIH
cyuiecTBoBasia xu3Hb. Yuenue B.M. Bepuaackoro o Ouocdepe. Obnmactu
6uocgepsl u ee coctas. JKuBoe BemecTBo Onocdepsl U ero PyHKIUH.
3aKOHOMEpPHOCTH cyiiecTBoBaHus 6nochepbl. OcoOeHHOCTH OHMocPephl Kak
ro0anbHOM AKOocucTeMbl. J[MHamudeckoe paBHOBecue B Ouocdepe.
KpyroBopoThsl BemecTB M OMOT€OXMMHUYECKHE LHUKIBI (yriaeponaa, a3oTra).
PutmuaHOCTS siBIIeHUI B OHochepe.

3oHansHOCTE Onochepnl. [lonstrne o OGmome. OCHOBHBIE OWOMBI CYIIIH:
TYHJpa, XBOMHBIE Jieca, CMEIIaHHbIE M IIUPOKOIUCTBEHHBIEC Jieca, CTElH,
CaBaHHBI, IyCTHIHM, TPOIMYECKHE Jieca, BBICOKOTOPhs. Kimmar,
PaCTHTEIBHBINA U )KUBOTHBIM MUP OMOMOB CYIIIH.

Crpykrypa v QyHKIHS )KUBBIX CUCTEM, OIIEHKA UX PECypCHOTO TIOTEHITHAIA

n onocdepHbIX PyHKIUI

7.6

OKOJIOTUYECKUE KPU3UCHI M MX MpUYMHBL. Bo3xeicTBue yenoBeka Ha
ouocdepy. 3arpsi3HeHrEe BO3AYIIHOU cpenbl. OxpaHa Bo3ayxa. 3arpsa3HeHUE
BOAHOU cpeapl. OxpaHa BOAHBIX pecypcoB. Paspymenne mousBbl. OxpaHa
IIOYBEHHBIX pecypcoB. 3MeHeHne KimmMara.

AHTpPOIIOT€HHOE BO3/ICMCTBUE HA PACTUTEIBHBIN U )KUBOTHBIM MUp. OXpaHa
PaCTUTENBHOTO W KMBOTHOrO Mupa. OCHOBHBIE NPHUHLMIBI OXPaHbI
npupozsl. Kpacueie kauru. Ocob0 oxpaHsemble MPUPOIHBIE TEPPUTOPUU
(OOIIT).

boranndeckne cagpl W 30010rMyeckue mNapku. OCHOBHBIE ITPUHLINIIB]
YCTOMYMBOTO pPa3BUTUA 4YEJIOBEYECTBA M NOpUpoAbl. PanumoHanpHOE

MIPUPOIOTIOIH30BAHUE U COXPAHEHNE OMOJIOTUYECKOTO pa3HOOOpas3us 3emiu




YYEBHO-METOJIUYECKOE OBECIIEYEHHUE OBPA3OBATEJLHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI JUIS YUEHUKA

l.I[Naceunuk B.B., Kamenckuit A.A., PybuoB A.M. u np. /Ilon pen. Ilaceunuka
B.B.//buonorusi. bazoBeiii  ypoBenr 10 kmacc 2019-2023 AO MU3znarenbcTBO
«IIpocsemenue»

2.ITonomapeBa M.H., Kopaunosa O.A.; Jlomununa T.E. u ap.;non pen. [lonomapeBoi
WN.H./buonorus (6a3oBbiii ypoBensb) 11 kmacc 2020-2022 AO U3narenscTBO
«IIpoceemienue»

3.B.B.I[laceynuxk u ap. buonorusa. Pabouas terpaas. 10 xiacc

4.B.B.Ilaceunuk u ap. buonorus. Pabouas terpaas. 11 knacc

METOAUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1.B.C.PoxiioB. TemaTuueckuii 1 UTOTOBBIM KOHTPOJIb. COOPHUK MPOBEPOUYHBIX PaldOT.
buosnorus. 10 kmacc. Mocksa 2014r.

3. O.IL. dynxuna. buonorus 6-11 knaccel. [IpoBepoyHbIe TECTHI, pa3HOYPOBHEBBIE
3aaanus. Bonrorpan: Yuurens, 2012r

4. H.A.bornanoB. KoHTponbHO-U3MepUTeNnbHbIE MaTepHraibl. buonorus 10 kiacc.
®I'OC. Mockna. Bako, 2016r.

5. A.A.Kupunenko. buonorus. Pazgen «9Bontounst opraHuyeckoro mupay. Teopusi,
TPEHUPOBOYHBIE 3a1aHusl. Jlernon, 2016r.

6. A.A.Kupunenko. buonorus. Pasznen «I'enerukay. Bee tunsl 3amad. TpeHupoBouHas
terpanb. Jlernon, 2016r

7. C.1.KonecuukoB. buonorus. Paznen «9xonorus». Teopus, TpeHUPOBOYHBIE 3a/1aHHUS.
Jleruon, 2016r.

8. B.C.PoxyoB. Temarnueckuii u UTOroBbIN KOHTPOJIb. COOPHHUK TPOBEPOUYHBIX padOT.
buonorus. 11 knacc. Mocksa 2014r.

[IBeroB. buonorus. O6mas 6uonorus 10-11 kmaccesl. Mocksa. Jlpoda.2012r.

10. H.A.bornanoB KonTtponbHo-u3meputenbHbie Matepuansl. buonorus 11 knacc.

®I'OC. Mocksa. Bako, 2016r.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1.http://bio.1september.ru/urok/
2. http://ebio.ru/
3.http://djvu-inf.narod.ru/

4.http://biology.ru/index.php

5.http://www.sbio.info
6.http://biouroki.ru/test/
7.http://www.darwin.museum.ru
8.https://m.edso00.ru/7f413368

OCOBEHHOCTHU 1 HOPMbI ONEHKHU HPEIMETHBIX PE3YJIBbTATOB

https://edsoo.ru/wp-content/uploads/2025/01/10-11kl soo biologiya 2024 q.pdf
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