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HOACHUTEJBHASA 3AITUCKA

[Iporpamma mo ydeGHOMY mpeamery "buomorus" (mamee - Ouosioruwsi) Ha YpPOBHE
cpeaHero odiero oopa3zoBaHus pa3padoTaHa Ha ocHOBe DeaepaibHOTO 3aKkoHa 0T 29.12.2012
No 273-®3 «O6 o6pazoBanuu B Poccuiickoit deneparun», ®I'OC COO, Konuenmuu
npenofaBaHus y4eOHOro mpeamera «buonorus» U OCHOBHBIX MOJIOKEHUH (eaepanbHON
paboueit mporpaMMbl BOCITUTAHUS.

VYyebnniii npeamer «buonorus» yriyonénnoro ypoBHsi usyudenust (10—11 xmaccer)
SBJISIETCS] OJTHUM U3 KOMIIOHEHTOB MPEMETHOM 0011acTu « ECTECTBEeHHO-HAYYHBIE IPEIMETHD.
Cornacao nonoxeHusiMm ®I'OC COO mnpoduibHbie ydeOHbIE MPEAMETHI, U3y4daeMble Ha
yrayOia€HHOM ypOBHE, SBIAIOTCS crocoboM nuddepeHnuanu oOyuyeHUsT Ha YPOBHE
cpenHero oOmero o0pa3oBaHUS W MPU3BaHBI OOECHEUUTh MPEEMCTBEHHOCTh MEXKIY
OCHOBHBIM OOIIMM, CpEOHUM OOUIMM, CpPEOHUM HPO(ECCUOHATBHBIM U  BBICIIUM
oOpa3oBaHueM. B To ke BpeMs KaxAbli M3 3THUX YYEOHBIX NIPEIMETOB JOKEH OBITh
OpPUEHTHPOBAaH Ha NPUOPUTETHOE pELIEHWE O0O0pa30BaTENIbHbIX, BOCIHUTATEIbHBIX H
Pa3BUBAIOIIMX 33]a4, CBSI3aHHBIX C MPOPOpPUEHTAUUENH 00YYAIOIIUXCA U CTUMYJIHUPOBAHUEM
HMHTEpeca K KOHKPETHOM 00JIaCTH HAy4YHOTO 3HAHMS, CBSI3aHHOTO C OUOJOTHUEH, METUIIMHOM,
DKOJIOTUEH, IICUXOJIOTUEN, CIOPTOM WJIM BOEHHBIM JIEJIOM.

[Iporpamma no yueOHoMy npeamery "buosiorus" na€t npeacTaBieHue O LEIU U 3a1a4ax
u3yueHusi ydeOHoro mnpenmera «buonorus» Ha yriyOnEHHOM ypOBHE, ONpENENsieT
o0s3aTeNbHOE (MHBAPUAHTHOE) TMPEAMETHOE COJEPKAHHME, €ro CTPYKTypUpPOBAaHUE IIO
pazzienaMm M TemaM, pacopeleseHue I0 KiaccaMm, PEKOMEHAYET IOCIEA0BATEIbHOCTh
M3y4YeHHs Y4eOHOro Marepuaja ¢ y4€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€EH,
JIOTUKHU y4eOHOTo Tpoliecca, BO3pPacTHBIX 0COOCHHOCTEN oOydarommuxcs. B mporpamme 1o
OMOJIOTUM pPEAIM30BaH MPUHUUI MPEEMCTBEHHOCTH C M3yYE€HHEM OHMOJIOTMH Ha YPOBHE
OCHOBHOI'0 00111ero 00pa3oBaHusi, Ojarogaps 4emy IpOCMATPUBAETCS HAMPABIEHHOCTh Ha
NocCJeAyIolee pa3BUTHE OMOJOTMYECKUX 3HAHWUN, OPUEHTHUPOBAHHBIX Ha (OpPMHpPOBAHUE
€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, 3KOJOIMYECKOrO MBIIIIEHUS, NPEICTAaBICHUN O
3I0pOBOM 00pa3e KU3HH, Ha BOCIIUTaHUE OEPEKHOT0 OTHOIIEHUS K OKPY>Kalollel MPpUpOoIHON
cpene. B mporpamme mno OMONOTMU TakX e MOKa3aHbl BO3MOXKHOCTHM Y4YEOHOTO MpeameTa
«buonorusi» B peanuzaumu TpeboBanuiit @I'OC COO K MIaHUPYEMBIM JUYHOCTHBIM,
METanpeIMETHBIM U TPEIMETHBIM pe3yJibTaTaM O0ydeHHUs U B (POPMUPOBAHUU OCHOBHBIX
BUJIOB y4€OHO-ITO3HABATEIBHON JEATEIBHOCTH OOYYAIOIIUXCS MO OCBOCHHUIO COACPKAHUS
OMOJIOTHYECKOT0 00pa30BaHUs Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHuUsl.

VYyebnbliii npeameT «buoorus» Ha ypoBHE CpeIHEro oO1ero oopa3oBaHus 3aBepliacT
Ouosnoruueckoe oOpa3oBaHHWE B IIKOJE U OPUEHTHUPOBAH HA pACIIMPEHHE U YIIIyOJieHUEe
3HaHUU O0YYaIOUIMXCS O KUBOM MPHUPOJE, OCHOBAX MOJEKYJISAPHOU M KIETOYHOW OMOIOTHH,
HMOPHUOJIOTUN U OMOJIOTHH Pa3BUTHS, TEHETUKH, CEIEKIIUH, OMOTEXHOIOTHH, YBOJIOIMOHHOTO
YYEHHUSI U SKOJIOTHUHU.

N3yuenue yueGHoro npenmera «buonorus» Ha yriiyoJIeHHOM ypOBHE OpUEHTHPOBAHO
Ha MOJTrOTOBKY 00YYarOIIMXCS K MOCIEAYIOEMY MOIYYSHUIO OMOJIOTUYECKOT0 00pa30BaHus
B By3aX M OpraHM3alMsIX CpeaHero mnpodeccHoHaIbHOro oOpa3oBanus. OCHOBY €ro
CoJlepKaHUsl COCTAaBJSIET CHUCTEMa OMOJIOTMYECKUX 3HAHUM, MOJTYYEHHBIX MpPU H3YyUYECHHUH



0Oy4JaroMMHUCSI COOTBETCTBYIOIIMX CHUCTEMATHUYECKUX pa3/ieloB OHOJIOTMM Ha YpPOBHE
OCHOBHOTO o0miero oopazoBanusi, B 10—11 kiaccax 3Tu 3HaHMs MOJy4aroT pa3Butue. Tak,
pacHIMpeHbl W yTIyOJieHbl OWOJIOTMYECKUE 3HAHUS O pPACTEHUSX, XUBOTHBIX, TpHOaXx,
OaKTepusiX, OpPraHU3ME 4YeJlOBEKa, OOIIUX 3aKOHOMEPHOCTSX JKU3HH, JIOMOJHUTEIHHO
BKJIFOYEHBI OHMOJIOTMYECKHUE CBEAECHUS MNPUKIATHOIO M MOMCKOBOTO XapakTepa, KOTOpbIE
MO>KHO HCTIOJIb30BaTh KaK OPUEHTHUPHI I MOCIEAyIomero Beidopa nmpodeccuu. Bosmoxkna
TaK)Ke UHTErpaiys OMOJIOrHYeCKUX 3HAHUN C COOTBETCTBYIOIIMMU 3HAHUSIMU, OTy4YEHHBIMU
oOyYarouMMuUCcs Ipu U3y4YeHuu PU3UKHU, XUMHUHU, Teorpa@uu 1 MaTeMaTHKU.

CrpykTypa nporpamMmbl o ydeOHOMYy mpeaMery "buosorus" oTpakaeT CHCTEMHO-
YPOBHEBBII M 3BOIIOIMOHHBIN MOAXOMABI K U3y4eHHI0 Onosoruu. CoraacHO UM, HU3y4aroTcs
CBOMCTBAa W 3aKOHOMEPHOCTH, XapaKTE€pHbIE [JIsi JKUBBIX CHUCTEM pPAa3HOIO YpPOBHS
OpraHM3aliM, SBOJIIOLMM OPraHUYECKOro Mupa Ha 3emie, COXpaHEHHs] OHMOJIOIMYECKOTO
pa3zHooOpa3us miaHeTsl. Tak, B 10 kiacce n3y4aroTcsi OCHOBBI MOJIEKYJISIPHON M KJIETOYHOU
Ouosoruu, SMOPUOJIOTUH U OMOJIOTHUH PAa3BUTHSA, T€HETUKH U CEJEKIMH, OMOTEXHOJOTUH U
CUHTETUYECKON OMOJIOTUHU, AKTYAIT3UPYIOTCSA 3HaHUS 00y4JaroMXcs o O0TaHUKE, 300JI0TUH,
aHATOMMH, PU3HOJIOTUH YenoBeka. B 11 kiacce n3yyarorcs 3BOJIIOLIMOHHOE YYEHHUE, OCHOBBI
9KOJIOTHH M YU4eHHE 0 Ouocdepe.

VYueOHnbiii mpenMer «buonorus» npusBaH 00eceUUTh OCBOCHHE OOYYarOIIMMUCS
OMOJIOTUYECKUX TEOpUH W 3aKOHOB, HJEH, NMPUHIMIOB M MpaBWJ, JIEKAIIMX B OCHOBE
COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTUHBI MUpPA, 3HAHUU O CTPOCHHH, MHOTO0Opa3uu U
OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, MOIyJALNUU, OUOIIeHO3a, SKOCUCTEMBI, O BBLAAIOIINUXCS
HAYYHBIX JIOCTUKEHUSIX, COBPEMEHHBIX MCCIIEIOBAHUSAX B OMOJIOIMH, MPUKIIAJHBIX aCHEeKTax
OMOJIOrHMYeCKUX 3HaHUU. J{71s1 pa3BUTHS U OIepKaHUsI MHTepeca 00yJarouxcst K OM0JI0Tuu
HapsAy CO 3HAYUTEJIbHBIM 00bEMOM TEOPETUUECKOTO MaTepuaia B COACPKaHUU MPOTrPaMMBbI
1o OMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUE CTAHOBJICHHUS M Pa3BUTHS TOW WU
MHOM 005acTH OMOJIOTHH, BKJIAJ0M OTEUECTBEHHBIX U 3apyOeXKHBIX YUYEHBIX B PEIICHUE
BOKHEHIIIMX OMOJOTHUUECKUX M IKOJIOTHYECKUX MPOOIIEM.

Lenp u3zyuenus yueOHoro npeamera «buonorusp Ha yrimyOn€HHOM ypOBHE — OBJIAJICHUE
00yYaroUMMUCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAJILHOM OpraHU3allMH >KUBBIX CHUCTEM
pa3HOTO paHra W NPUOOPETeHHE YMEHUN HCIOJIb30BaTh 3THU 3HAHMS B (POPMUPOBAHUU
WHTEpeca K ompenenéHHol o0macTu mpo(ecCHOHANBbHON ACSITENBHOCTH, CBSI3aHHOM C
Ouwomnorvel, WM K BBIOOPY y4eOHOTO 3aBEICHUS JUIsl TMPOJOJDKEHHS] OHOJIOTUYECKOTO
o0pa3oBaHUs.

JlocTukeHue e u3ydeHus: yaeoHoro npenmera «buonorus» Ha yriryO0JI€HHOM ypOBHE
o0ecreunBaeTcs peleHueM CIEAYIOMUX 3a/1ay:

OCBOEHHE OOYyYaIOUIMMHCS CHCTEMbl OHOJIOTMYECKHMX 3HAHUU: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHUSX, KOHIICTILHUAX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U MpaBUiIax,
COCTABJISIIOLUIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYI0 KapTHHY MHpa; O CTPOEHUH,
MHOT000pa3uu U1 0COOEHHOCTSIX OMOJOTUYECKUX CUCTEM (KJIETKa, OpTraHU3M, MOITYJISILIHS, BU/,
ouoreoreHo3, Ouocdepa); 0 BBIIAIOUINXCA OTKPBITUSX M COBPEMEHHBIX MCCICIOBAHUSIX B
OMOJIOTHY;



O3HaKOMJIEHHE  OOydaloluXcsi C METOJAaMM  T[O3HAHUS  JKMBOW  MPHUPOJBIL:
HCCIIEIOBATEIbCKUMU METOJIaMi  OMOJIOTMUECKUX HayK (MOJEKYJISIpHOM M KIETOYHOU
OuoN0oruY, SMOPUOJIOTUA U OMOJIOTUM PAa3BUTHS, T€HETUKU U CENEKIMH, OMOTEXHOJOTUU U
CUHTETUYECKON OWOJIOrUU, MNaJCOHTOJIOTMH, SKOJOTHU); METOJAMH CaMOCTOSITEIBHOTO
MPOBEJCHUS OMOJIOTUYECKUX HMCCIEAOBAaHUNA B JabOpaTopuu U B MpHpone (HaOIIoneHue,
U3MEpEHHE, IKCIIEPUMEHT, MOJICTTMPOBAHHE);

OBJIaJICHUE OOYYAIOIIMMUCA YMEHHUSAMH: CAaMOCTOSATEIFHO HAaXOAUTh, AHAIM3UPOBATh U
UCIIOJIb30BaTh ~ OHMOJIOTMYECKYI0  HH(OpMaIuio; MOJIb30BaThC  OUOJOTHYECKOM
TEPMUHOJIOTHEH M CHMBOJIMKOW; YCTAaHABIMBAThb CBSI3b MEXKIY pa3BUTHEM OHOJOTUU U
COLIMAJIbHO-9)KOHOMUYECKUMHU MU IKOJIOTUYECKUMU IMPOOIeMaMH YeIOBEUYECTBA; OLIEHUBATH
MOCIICACTBHSI CBOEH JEATENBHOCTH IO OTHOIIEGHHIO K OKPY’KaIomIed MPUPOTHON Cpere,
COOCTBEHHOMY 3JI0POBBIO M 37J0POBBIO OKPYKAIOUIUX JIF0J€i; 000CHOBBIBATh U COOJIOATH
Mepbl TpouiiakTUKM WHGEKIMOHHBIX 3a00JIeBaHUM, IMpaBUjia TOBEJICHUS B NPUPOJIE U
oOecrieueHus: 0€30MacCHOCTH COOCTBEHHOW KU3HEAESITEIIbHOCTU B YPE3BBIYANHBIX CUTYAIUSAX
MIPUPOTHOTO U TEXHOTEHHOTO XapaKTepa; XapaKTepu30BaTh COBPEMEHHBIC HAYUYHBIE OTKPBITHS
B 00ylacTH OMOIOTHH;

pa3BUTHE Y 00YYAIOIINXCS MHTEIJIEKTYyaIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN B IIPOLIECCE
3HAKOMCTBA C BBIJAIONUMUCS OTKPHITHSIMU U COBPEMEHHBIMH MCCIICIOBAHUSIMU B OMOJIOTHH,
pelaeMbIMH €10 TpoOIeMaMu, METOI0JIOTHEH OMOIOTHUECKOT0 UCCIEI0BaHNs, POBEICHNUS
AKCIIEPUMEHTAJIBHBIX HCCIEAOBAHUN, PpEIIeHHs] OHOJIOTUYECKUX 3aJad, MOACITHUPOBAHUS
OMoNIOTUYECKUX 0OBEKTOB U MPOIIECCOB;

BOCIHTAHUE y 00yUYarOUIMXCs LIEHHOCTHOI'O OTHOIIEHUS K KUBOW MPUPOJE B 1IEJIOM U K
OTIIETBbHBIM €€ O00bEeKTaM U SIBJICHUSM; (OPMUPOBAHUE DKOJOTUYECKON, TC€HETHYECKOM
IPaMOTHOCTH, OOIIEeH KyIbTyphl MMOBEJACHHS B TPUPOJIC; MHTETPALMN €CTECTBEHHO-HAYYHBIX
3HAHUI;

npuodpeTeHue 00y4aroIuMucs KOMITETEHTHOCTH B parMoHAILHOM
MPUPOIONIOIL30BaHNM  (COOMIO/IEHNE TIPaBUJI TOBEJEHUS B TPHUPOJAE, OXPaHbl BHJIOB,
sKOcUCTEM, Ouocheprl), COXpaHEHUH COOCTBEHHOTO 370pPOBbS U 3J0POBbS OKPYKAIOIIHUX
monet (coOmomeHuss Mep NpodUIAKTUKM 3a00jeBaHui, obecriedeHue O0e30MacHOCTH
KHU3HEACSITEILHOCTA B UPE3BbIUAWHBIX CUTYAIMsIX MPUPOJHOTO U TEXHOTCHHOT'O XapakTepa)
Ha OCHOBE HMCIIOJIb30BaHUs OMOJIOTHYECKUX 3HAHUW U YMEHHI B TTOBCETHEBHOM JKU3HH;

CO37laHUE YCJIOBHM IS OCO3HAHHOTO BBIOOpa OOYYArONTUMUCS WHIUBUIYaTbLHOU
00pa3oBaTeNbHON TPAEKTOPHUH, CIOCOOCTBYIOLIEH MOCIEAYIOMEMY po(ecCHOHaTbHOMY
CaMOOTIPEICIICHNI0, B COOTBETCTBUU C MHIWBUAYaJbHBIMA MHTEPECAMHU M MOTPEOHOCTIMHU
pervoHa.

OO1ee 4MCI0 4acoB, OTBEACHHBIX HAa U3y4Ye€HHE OMOJOTMM Ha YIIIyOJIEHHOM YpOBHE
cpennero obmiero obpaszoBanusi, coctaBisier 204 gaca: B 10 xmacce — 102 gaca (3 4daca B
Henento), B 11 kimacce — 102 gaca (3 yaca B HEZeIO).

Ot6op opra"nu3alMoHHBIX (OpPM, METOAOB M CPEACTB OOy4YeHHUsT OHOJIOTHUHU
OCYIIECTBIISIETCS C YYETOM CEHM(PHUKHU €ro COACPKaHUS U HAPaBICHHOCTH Ha MPOI0JKEHUE
OMOIOTHYecKOro 00pa3oBaHusl B OpPraHU3aLUAX CPETHET0 MPO(EeCCHOHATBLHOTO U BBICHIETO
oOpa3oBaHus.



OO0s13aTENbHBIM YCIOBHEM MPU 00y4YEeHUH OMOJIOTUU Ha YIITyOJIEHHOM YPOBHE SIBIISETCS
IpOBEJCHUE J1Ia0OpaTOPHBIX M MpakThdeckux padbor. Tawxke ydactue oOydaromuUXcs B
BBIMIOJJHEHUHU TPOEKTHBIX M Y4YEOHO-UCCIIEOBATENbCKUX pabOT, TEeMaTUKa KOTOPBIX
ONPENENSAETCS YUUTEIEM Ha OCHOBE MMEIOIIMUXCS MaTEPHAIBHO-TEXHHUUECKUX PECYPCOB U
MECTHBIX IIPUPOJIHBIX YCIIOBUM.



COILEPKXAHUE OBYYEHUASA
10 KJTACC

ConepxaHue MpOrpaMMbl, BBIICICHHOE KYpPCUBOM, HE BXOAUT B IPOBEPKY
rocyapcTBeHHou utorooit arrecranuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHnHas OMOJIOTHS — KOMILUIEKCHas Hayka. KpaTkast uctopust pa3BUTHSI OMOJIOTHUH.
buonoruyeckre Hayku M u3zydaeMble UMU TpoOsieMbl. DyHAaMEHTaNbHbIC, TPUKIIAIHBIE U
MOMCKOBBIC HAYYHBIEC UCCIEAOBAHMS B OMOJIOTHH.

3HaueHue OUoIOTUU B (POPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHON KApTHUHBI
mupa. Ilpodeccun, cBsizaHHble ¢ Ouonorued. 3HayeHWe OHMOJIOTUM B MPAKTHUYECKOU
JNEATEIbHOCTH YEJIOBEKA: MEIUIMHE, CEIbCKOM XO3SIMCTBE, MPOMBIIUIEHHOCTH, OXpPaHEe
[IPUPOABI.

JdeMoHcTpanuu

[Toptpetsl: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsun, Y. ['apseii,
I'. Mennens, B. . Bepuaackuu, . I1. [TaBnos, . 1. Meunukos, H. 1. Basunos, H. B.
Tumodeer-Pecosckuit, [Ix. Yorcon, @. Kpuxk, /1. K. benses.

Tabnuubl u cxembl: «CBsi3b OMOJIOTUHU C IPYTUMH HayKaMm», « CUcTeMa OMOJIOTHYECKUX
HayK».

Tema 2. 7KuBble cucTeMbl M UX U3yYCHHUE

KuBbpie cuCTEMBbl Kak MpeaMET u3yudeHus Ouosoruu. CBONCTBA JKHUBBIX CHUCTEM:
€MHCTBO XUMHYECKOTO COCTaBa, MJUCKPETHOCTbh M  UEIOCTHOCTh, CJIO0XHOCTh H
YIOPSAIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CaMOOPTaHMU3aLMs, CAMOBOCIIPOU3BEACHUE,
pa3apaxuMoCTh, U3MEHUUBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHu3anu >KUBBIX CHUCTEM: MOJICKYJSIPHBIA, KIJIETOYHbI, TKAHEBBIM,
OpTraHU3MEHHBIA,  TOMYJISIIMOHHO-BUJOBOM, DKOCUCTEMHBIH  (OMOTeOIEeHOTUYECKUiN),
ounocdepnsiit. [Iporeccel, MporcXoasIIMe B )KUBBIX cucTeMaxX. OCHOBHBIE MPU3HAKU KUBOTO.
XKuznb kak popma cymecTBoBaHusl MaTepuu. Hayku, n3yuaromiye >KuBble CHCTEMbI Ha PAa3HBIX
YPOBHSIX OpTraHU3ALUU.

N3ydenue xxuBbIX cucteM. Metojbl Onosiorudeckoid Hayku. HabGmonenue, usmepenue,
DKCIIEPUMEHT, CHUCTEMAaTHU3alvsd, MeTaaHain3. [loHATHE O 3aBUCHMMOM M HE3aBUCUMOU
nepemeHHo. [lmanupoBanne skcnepumenTta. [locranoBka u nposepka rumnore3. Hynesas
runore3a. [loHarue BbIOOpKH M €€ JOCTOBEpHOCTh. Pa3zdpoc B OMOJOTHYECKHX JaHHBIX.
OueHKka JOCTOBEPHOCTH TMOJYYEHHBIX pE3yibTaToB. [IpUUMHBI MCKaXEHUA PE3YyJIbTATOB
skcriepuMmenTa. [IoHsITHE CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanuu

Tabmuipelt U cxeMbl: «OCHOBHBIE TpPU3HAKU KU3HW», «buoiormyeckne cucrembly,
«CBOMCTBAa JKMBOW MaTepum», «YPOBHU OpraHU3ALMH >KUBOW Npuponb», «CTpoeHue
KUBOTHOU KIIETKW», « TKaHU )KUBOTHBIX», « CUCTEMBI OPTAHOB YEJIOBEUECKOTO OPTraHU3Ma»,
«buoreorieno3y», «buochepa», «MeToabl U3yUECHHS )KUBOK TIPUPOJIBD.



O6opynoBanme: nabopaTopHOe 00OpYyIOBaHWE IS TIPOBEICHUS HAOIOJACHHM,
MU3MEPEHNN, IKCTIEPUMEHTOB.

IIpakTnueckas padora «/crnonp30BaHrEe pa3IMYHbIX METOJAOB MPH W3YUYECHHUH >KHBBIX
CUCTEM.

Tema 3. buoJsiorust KiIeTku

Kietka — cTpykTypHO-QYHKITMOHATBHAS €AMHUIIA )KUBOTO. VICTOPHS OTKPBITUS KIICTKH.
Pa6oter P. I'yka, A. Jlerenryka. Knerounas teopus (T. [lIBann, M. lInetinen, P. Bupxos).
OCHOBHBIE MOJIOKEHUSI COBPEMEHHOM KJIETOYHOU TEOPHUHU.

Meroabl MOJEKYJISIPHOM W KJIETOYHOW OWOJOTHMU: MUKPOCKOIHUS, Xpomarorpadus,
anekTpodopes, MeTod MEYCHBIX aToMoB, uddepeHnraibHoe IEeHTPUdyTUpOBAHUE,
KYyJbTUBUPOBAHUE KIIETOK. M3yuenue ¢huxcuposannvix kiemox. IAEKTPOHHAS MUKPOCKOIIH.
Konghokanvnaa mukpocronus. Bumanvroe (npusicuznenHoe) uzyyerue Kiemox.

JdeMoHcTpanuu

[Toptpetsr: P. I'yk, A. JleBenryk, T. [lIBann, M. IlIneinen, P. Bupxos, K. M. bap.

Tabmuupl u cxembl: «CBETOBOM MUKPOCKOID», « DIEKTPOHHBIA MUKPOCKOID», «HcTopus
Pa3BUTHUSI METOJI0B MUKPOCKOTIHI.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl PACTUTEIbHbBIX, dKUBOTHBIX U
OaKTepHabHBIX KIETOK.

IpakTnueckas padora «l3yueHre METOJIOB KJIETOUHOM Ouosioruu (xpomarorpadus,
anektpodopes, nuddepenmanbaoe nentpudyruposanue, [IL[P)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XUMHAUYECKUM COCTaB KJIETKU. Makpo-, MUKpO- U YJIbTPaMHUKpPOAJIEMEHTHl. Bona u eé
pOJIb KaK pacTBOPUTEIISL, peareHTa, y4acTUe B CTPYKTYPUPOBAHUU KIIETKH, TEIJIOPETYIISIUN.
MuHepanbHble BEIIECTBA KJIETKH, UX OMOJIOrMyeckas poJib. Poib KaTHOHOB M aHMOHOB B
KJIETKE.

Opranuyeckne  BelllecTBA  KJIETKU.  buonoruueckue  moiauMmepbl.  benkwu.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl O€IKOBOIM MoJieKyIibl. [lepBudHas cTpyktypa
Oenka, menTuHas cBsi3b. BTopuuHas, TpeTUuHasi, YeTBEpPTUUHAS CTPYKTYpHhI. JleHaTypaius.
CgoiictBa OenkoB. Knaccudukamus 6enkoB. bruonorudyeckue pyHkuuu 0enkoB. [lpuonsi.

YrneBoasl. MoHOCaxapuibl, AUcCaxapuabl, OJUTOcaxapuibl U mojucaxapuasl. OOt
MJIaH CTPOCHMSI W (PUBMKO-XMMHUUYECKHE CBOWCTBA YTJIEBOAOB. buosorumdeckue (QpyHKIUU
YIJIEBOJIOB.

Jlumuasl.  T'mapodunsHo-TuapodoOHBIe  cBoMcTBa. Kiaccudukanus — Iunuyaos.
Tpurnuuepunbl, ¢Gochoaunuasl, BOCKU, CTepouabl. buosiorndyeckue (QyHKIMU JUAMHIOB.
OO6mme cBoiicTBa OMOJIOTHYECKUX MEMOpaH — TeKy4eCTb, CTIOCOOHOCTh K CaMO3aMbIKAHHIO,
IOy TIPOHULIAEMOCTb.

Hyxneunnoseie kucnotsl. JJHK nu PHK. CtpoeHne HyKiIeHMHOBBIX KHCIOT. HyKneoTubl.
[Tpunnmn kommiaementapaoctu. [IpaBuno Yapradda. Crpykrypa JJHK — nBoiinas criupais.
Mecronaxoxaenue u ouonornyeckue ¢pyukiuu JJHK. Buast PHK. ®ynkuun PHK B kietke.

Crpoenne monekynsl AT®. Makpospruyeckue cBsi3u B Moisiekyjge ATO.
buonoruueckue ¢pynkiun AT®. BoccTaHOBIEHHBIE MEPEHOCUMKH, UX (PYHKIIMH B KIIETKE.



Ipyeue nyxneoszuompugpocghamer (HT®@). CexBenmpoBanue JIHK. Memoowr eenomuxu,
MPAHCKPUNTIMOMUKU, NPONEOMUKU.

CtpykTypHasi OMOJIOTHS: OMOXUMUYECKHE U OMOPU3NYECKHE UCCIEOBAaHUSI COCTaBa U
IIPOCTPAHCTBEHHONW CTPYKTYphl OUOMOJEKYJ. Moodenuposanue cmpykmypol u @QYHKYUL
OuoOMONeKyn U ux Komniekcos. Komnvromepuwiti Ou3aiin u opeaHudeckull cunmes OUOMoNeKyl
U UX HENPUPOOHBIX AHATO0208.

JdeMoHCcTpanuu

[Toptpertsr: JI. ITonunr, Jx. Yorcon, @. Kpuk, M. Yunkuuc, P. ®@panknun, @. CauHrep,
C. Ilpy3unep.

Juarpammel:  «PacnipeneneHne XMMHYECKHX JJIEMEHTOB B HEXHBOM IPUPOIE»,
«Pacnpenenenrne XUMUYECKUX SJIEMEHTOB B JKMBOW MPUPOJIEN.

TaOmumpst u cxemsl: «Ilepuoguueckas Tabauna XMMHUYECKUX 3JEMEHTOBY», «CTpoeHUe
MOJIEKYJbl BOAB, «BemiectBa B cocTtaBe opraHuzMoB», «CTpoeHHE MOJIEKYJbl Oelkay,
«CTpyKTyphl O€TKOBOM MOJEKYIbD», « CTpOEHHE MOJIEKYJ YIIIeBOI0B», «CTPOEHHUE MOJIEKYT
TUnuoBy», «HykinenHoBble KUCHOTED, « CTpoeHuE MOJIEKyIbl ATO».

O6opynoBanue: XuMHYECKas MocyAa U 000py0BaHHE.

JlabopaTopHasi pabora «O0HapyxeHHEe OEITKOB C IOMOILBbIO KAU€CTBEHHBIX PEAKIIHID).

JlaboparopHasi padora «liccnenoBanne HyKJIEHHOBBIX KACIIOT, BBIIEJICHHBIX U3 KJIETOK
Pa3IUYHBIX OPraHU3MOBY.

Tema 5. CTpoenne u QyHKIUM KICTKH

Tunsl KeTOK: 3yKapuoTuyeckas u npokapuornyeckas. CTpyKTypHO-(DyHKLIMOHAIbHBIE
00pa3oBaHUs KICTKH.

CrpoeHue mpokapuOTHYECKOM KieTKu. Kierounas creHka OakTepuii W apxem.
Oco0eHHOCTH CTPOEHUS reTepOTPOPHONM U aBTOTPOPHON MPOKAPUOTUYECKHX KIIETOK. MecTo
Y POJIb IPOKAPUOT B OMOLIEHO3AX.

CrpoeHne u (PYHKIIMOHUPOBAHHME JSyKapuoTHUeckoW kieTku. IlmazmaTtuueckas
MeMOpaHa (tutazmanemma). CTpyKkTypa Tuia3MaTHdeckod MeMmOpaHbl. TpaHCIoOpT BEIIECTB
yepe3 IUIa3MaTHYeCcKyr0 MeMOpaHy: mnaccuBHbIN (muddysus, obneru€HHas nuddysus),
aKTUBHBIA (NEPBUYHBIA W BTOPUYHBIA AaKTHUBHBIA TpaHcnopT). IlomynpoHunaeMocTh
MeMOpaHnbl. Pabora HaTpuii-kaqumeBOro Hacoca. DHAOUMUTO3: MHHOLMTO3, (ParouuTos.
Ox3o1uto3. Kierounas crenka. CTpykTypa v QyHKITUU KIIETOYHOW CTEHKU PAaCTEHUH, TPUOOB.

Hurtomnasma. [uto30mb. [uTockeneT. JIBukeHne murTorsiasMbl. OpraHouabl KJIETKHU.
OngHomeMOpaHHbBIE OpraHouIbl KJIETKU: HHAominasMmaruueckas cetb (JIIC), ammapat
["onb KM, TU30COMBI, KX CTPOCHHUE U QYyHKIKU. B3anMoCBsI3b 0THOMEMOpaHHBIX OPTaHOU OB
kieTkd. CTpoeHue TpaHysIpHOTO peTukyinyma. Mexanusm uanpasnenusi oeikos 6 JIIIC.
Cunre3 pacTBOpuUMBIX OenkoB. CHHTE3 KJIETOUHBIX MeMOpaH. ['mankuii (arpaHyisipHBIN)
sHAOIUIa3MaTHueckuil  petukyinyM. CekperopHas  (yHKuus  anmapata [ OJdbIKu.
Moouguxayus b6eaxos 6 annapame I onvoocu. Copmuposxa benxkos 6 annapame I 0160cu.
TpancnopT BemiecTs B kieTke. Bakyonu pacTutenbHbIX KiaeTok. Kiierounsiit cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOMJIbI KIIETKH: MHUTOXOHIPHUM, IIAcTUAbL. [Ipoucxodcoenue
mumoxonopuit u naacmuo. Cumouoeenes (K.C. Mepeosckosckuil, JI. Mapeynuc). Ctpoenne u
GyHKIMM MHUTOXOHJpUN U TutacTui. [lepBuUYHBIE, BTOPUYHBIE W CJIOXKHBIE TUIACTUIBI



(OTOCHHTE3UPYIOIUX SYKApUOT. XJIOPOIJIACTBI, XPOMOILIACTHI, JIEHKOIUIACTHI BBICIIMX
pacTeHUN.

HememOpannbie opranonabl kiaetku CTpoenue u GyHKIUA HEMEMOPaHHBIX OPTaHOU OB
KiIeTku. Pubocomel. [lpomeosxcymounvie guramenmoi. MukpoduiaMeHTbl. AxmuHosvle
Muxkpoguiamenmol. MbIIIIEUHBIE KIETKH. AKMUHOBbIE KOMNOHEHMbl HEMBIULEYHBIX KIEMOK.
Mukpotpy6ouku. Kierounslii neHtp. CTpoe€HHE M JBUKEHUE J>KTYTHKOB M PECHUYEK.
MukpotpyO6ouKu U TOIJIA3MBbI. LlenTpuons. benku, accoyuupo8anHvle c
Muxkpoguramenmamu u Mukpompyoouxkamu. MomopHwie 6enxu.

SAnpo. Obosouka siapa, XpOMaTUH, KapuoIlia3Ma, SAPBIIIKA, UX CTPOCHUE U (QYHKIIUU.
SAnepuslii 6eaKoBbIi MaTpuKe. [IpocTpaHCTBEHHOE PacTIONOKEHHE XPOMOCOM B UHTEp(a3zHOM
anpe. Jyxpomamun u cemepoxpomamui. benku XxpomaTuHa — TUCTOHBL. /[unamuka s0epHou
obonouku 6 mumose. AoepHulil mparcnopm.

Kierounsle BkiatoueHus. CpaBHUTENBHAS  XApaKTEPUCTHKA KIETOK  3yKapUOT
(pacTUTENnBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpauun

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

TaOmumpl u cxembl: «CTpoeHHE SYKapUOTHUECKON KIETKH», «CTpoeHHe >KUBOTHOM
KIEeTKN», «CTpoeHHe pacTUTEIbHOM KIETKW», «CTpOEHHE MHUTOXOHIPUN», «Snpoy,
«CTpoeHune MpOKAPUOTUIECKON KIIETKI.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MUKpPOIpENnaparbl pacTUTEIbHBIX, JKUBOTHBIX
KJIETOK, MUKpOTpenapaTsl 0aKTepHalIbHbIX KJIETOK.

JlaboparopHasi padoTa «/3yueHue CTpoeHuUs KJIETOK Pa3Iu4YHbIX OPraHU3MOBY.

IIpakTuyeckas padora «l3ydeHue CBOMCTB KJIECTOUHON MEMOPAHBI.

JlabopaTopHas pabdora «VccrnenoBanue mia3Monansa 1 Iemia3MoiIn3a B paCTUTEIbHBIX
KJIETKax».

IIpakTHyeckas padora «l3yueHue [JBMIKEHUS LUATOIUIA3MbI B PACTUTEJBHBIX
KJIETKaxX».

Tema 6. O0OMeH BelecTB M NPeBpalleHUue JHEPIUH B KJIETKe

AccUMWISILUS U TUCCUMUITSLIAS — IBE CTOPOHBI MeTabom3Ma. Turbl o0OMeHa BeIleCTB:
aBTOTpO(HBIH U rerepoTpodHBIM. YdyacThue KUCIOpoAa B OOMEHHBIX MpOIEccax.
DHepreTudeckoe obOecnedeHne KieTku: mnpeBpaiieHue AT® B 0OMEHHBIX MpoIrieccax.
DepMEHTATUBHBIM XapaKkTep peakiuil KJIeTOYHOTo MeTabonn3zma. DepMEeHTHI, UX CTPOCHHE,
cBoiicTBa U MexaHusM jaeiictBusi. Kopepmentsl. Otnnunst pepMEHTOB OT HEOPraHUYECKUX
KaTajln3aTopoB. benku-akTuBaTOphl U OCIKU-UHTHOUTOPHL. 3aBUCUMOCTH CKOPOCTH
(hepMEHTAaTUBHBIX PEAKIINI OT Pa3INYHbBIX (PAKTOPOB.

[lepBHUYHBII CUHTE3 OPraHUYECKHUX BelIEeCTB B KieTke. DoTocuHTe3. AHOKCUSEHHbIU U
oxcueenHvlll omocunme3 y oaxmeputl. Ceemocobuparowue nueMeHmvl U NUSMeHMbl
peaxkyuonno2o yenmpa. Polib XJIOpOIJIacToB B mpoiiecce porocuHTeza. CBeTOBast U TEMHOBAs
dazel. Domoovixanue, Cs., Cs. u CAM-munvi homocunmesa. IpoayKTMBHOCTH (HOTOCUHTE3A.
Brnusinue pa3nudsbix (pakTopoB Ha CKOPOCTh POTOCHHTE3A. 3HAUEeHHE (POTOCHHTE3A.

XemocuHTte3. PasznooOpasue OpraHM3MOB-XEMOCHHTETUKOB: HHUTPUDUIUPYIONTUE
OakTepuu, xKene300aKkTepun, CepodaKkTepuu, BOJOPOAHbIE OaKTEpHH. 3HAUEHHE XEMOCUHTE3A.



Anarpobnbie opranusMbl. Bunbel 6poxenus. [IpoaykTsl OposkeHuUs U X UCIIOIb30BAHNE
YeJI0BEKOM. AHA’pOOHBIE MUKPOOPTAHU3MBbI KaK OOBEKThl OMOTEXHOJIOTUH W BO30YAUTEIH
0oJe3He.

AspoOHBIE OpraHU3Mbl. JTallbl YHEpreTudeckoro oomena. IloaroroBurensHbI 3Tar.
['ukonm3 — OECKUCIOPOIHOE PACILIEIIEHUE TIIFOKO3bI.

buonoruueckoe okucieHne, Uiau KJIETOYHOE JbIXaHue. Pojib MUTOXOHAPHI B polieccax
ounonoruyeckoro okucienus. Hukmueckue peakuuu. OkucnureabHoe hochoprinpoBaHue.
Ouepeusi membpannoeo epaouenma npomonos. Cunmes ATD: paboma npomonnou ATD-
cunmas3vl. IlpeumyiiectBa a’poOHOro MyTH OOMEHa BEIIECTB TMepe]] aHadPOOHBIM.
O} hekTUBHOCTH SJHEPTETHUESCKOTO OOMEHA.

JlemoHcTpauun

IToptpetsr: k. [Tpuctiu, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A. DHrensrapr,
IT. Mutuenn, I'. A. 3aBap3uH.

Tabmuier u cxemol: «DotocuHTe3y, «IHEpreTuueckuit oOMeH», «bruocuHTe3 OenKay,
«CtpoeHue pepMeHTa», « XeMOCUHTERY.

O6opynoBaHue: CBETOBOM MUKPOCKOIL, 000pYI0BAHKE JJI1 HPUTOTOBIIEHUS TOCTOSTHHBIX
Y BPEMEHHBIX MUKPOIIPENapaToB.

Jlaboparopnasi padora «/3yueHue KaTaquTUYECKOM aKTUBHOCTU (PepMEHTOB (Ha
MpUMEPE aMIJIa3bl WIIM KaTallasbl)y.

JlaGopaTtopnasi pa6ora «M3ydeHue QepMeHTATUBHOTO paCIICIUICHUS TMEePOKCHUaA
BOJIOPO/Ia B PACTUTEIIBHBIX U KUBOTHBIX KIETKAX).

JlaGopaTopHnasi padora «CpaBHEeHHE MPOIECCOB (OTOCHHTE3a U XEMOCHHTE3a».

JlaboparopHnasi pa6ora «CpaBHEHHE MPOIIECCOB OPOKECHUSI U IBIXAHUSD.

Tema 7. HacaeacrBenHass uHGopMalus U peajin3anus eé B KiIeTKe

Peakuuu MmatpuyHOro cuHTe3a. [[puHIIUN KOMIJIEMEHTAPHOCTH B PEAKIIUSIX MATPUYHOTO
cunTe3a. Peanuzanmsi HacnenctBeHHOW uHbopmanuu. ['eHeTHYeCKui KOJ, €ro CBOMCTBA.
Tpanckpunuus — Marpuusbiii cuaTe3 PHK. [IprHIUIIBEI TpaHCKpUNIIIUK : KOMILLIEMEHTAPHOCTD,
AHTUNAPAIENIbHOCTh,  ACUMMETPUYHOCTb. Cospesanue  mampuuneix  PHK 6
aykapuomuyeckou kiemxe. Hexooupyrowue PHK.

Tpancasiuusa u e€ sranbl. Yuactue TpancnopTHeix PHK B Ouocuntese 6enka. Y cioBus
ouocuntesa 6enka. KomupoBanue amunokuciaor. Poib pubocoM B OnocuHTE3€e OeKa.

Cogpemennvie npedcmagnenus o cmpoenuu 2eHog. Opranusanys FeHoMa y IpOKapuoT U
AyKapuOT. Perynsius akTUBHOCTH T'e€HOB y MpokapuoT. ['unotesa onepona (®. XKaxoo, XK.
Mano). Monexynapuvie mexanuzmvl dKcnpeccuu 2eHog y sykapuom. Ponv xpomamuna e
peaynayuu  pabomul 2enos. Perynsuus oOMEHHBIX IpoleccoB B kieTke. KiieTouHsblit
rOMEOCTa3.

Bupycer — HekneTounbie POpPMBI KU3HHU U 00TUTaTHBIC TTapa3uThl. CTPOEHUE MPOCTHIX U
CJIIO’KHBIX BHUPYCOB, PETPOBUPYCOB, Oaktepuodaros. ;Kusuennwiti yuxn /[HK-coodeporcawux
supycos, PHK-cooepoicawux eupycos, 6akmepuoghazos. QObpamuas mpaHcKpunyus,
pesepmasa, unmezpasa.

Bupycubie 3aboneBanus dyenoBeka, >KUBOTHbIX, pactenuit. CIIN], COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKUE TPOOIEMBI.



buoungpopmamura: umwmecpayus u ananuz 6borvuux maccugoé  («bigdatay)
CMPYKMYpHuIX  Ouonocudeckux Oaunvix. Hanomexnonoeuu 6 oOuonocuu u meouyuHe.
IIpocpammupyemvie ghynxyuu d6enxos. Cnocobwvl 00cmasKu 1ekapcms.

JdeMoHCcTpanuu

[Toptpersr: H. K. Konsuos, /. . UBanOBCKUI.

Tabmuet u  cxembl: «buocunrtes Oenkay, «['eHetmueckuit koa», «Bupyco,
«baktepuodarm.

IpakTnueckas padora «Co3naHnue MOIEIA BUPYCA.

Tema 8. ’Ku3zHeHHBIH HUKJ KJIETKH

Knerounslii 1uki, ero mepuoabl W peryisiusa. Muatepdaza u muto3. OcoOeHHOCTH
MpoIecCOB, mpoTrekarommux B  uHTepdaze. [loaroroBka KIETKM K  JICJCHUIO.
[IpecunTeTnyeckuif  (MOCTMUTOTHUYECKUI), CHHTETUYECKUH UM  MOCTCUHTETHYECKUI
(IpeMHUTOTUYECKUI) IEPUOIBI UHTEP(DA3BI.

Marprunbii  cunte3 JHK — pemmkanms. [lpuHnuner  permmkanum — JIHK:
KOMILJIEMEHTAPHOCTh, TOJYKOHCEPBATUBHBIM CHUHTE3, AHTUIIAPAIUICIBHOCTh. MeEXaHu3M
permmkanuun  JIHK. Xpomocombr. Ctpoenne xpomocoM. TemomMepel U TeloMepasa.
XPOMOCOMHBIN HAOOP KIETKU — KapUOTHIL. JIUIIIOUAHBINA U TarIOUAHBIA HA0OPhI XPOMOCOM.
I'omonornunsie XxpoMocoMbl. [10J10BbIE XPOMOCOMBI.

Jenenne knetkn — MuTo3. CTalui MUTO3a M MPOUCXOAAIINAE B HUX MPOUECCHI. THUIIBI
muTo3a. Kaprnokunes u uutoknHes. buonornyeckoe 3HaueHUE MUTO3A.

Perynsmust MUTOTHYECKOTO HUKIA KIeTkd. [Iporpammupyemasi kieTouHas Trudenp —
arorTo3.

Knerounoe  sampo, XpoMocombl, (yHKIMOHaNbHAasg TeHOMHUKA.  Mexanusmol
npoaughepayuu, ouppepenyuposxu, cmapenus u eubenru kiemox. «lL{ugpposas xknemkar —
ouounpopmamuueckue mooeau GyHKYUOHUPOBAHUSL KILEMKU.

JdeMoHcTpanuun

Tabmuiel 1 cxembl: «KU3HEHHBIN ITUKII KICTKW», «MuT03», « CTpOCHHE XPOMOCOMY,
«Pennmukanusa JIHK».

OO6opynoBaHKe: CBETOBOM MUKPOCKOII, MUKpoTIpenapaThl: «MuUTO3 B KJIETKaX KOpEIKa
JTyKay.

JlaGopaTopHas padora «/3ydeHre XpoMOCOM Ha TOTOBBIX MUKPOIIPENapaTaxy.

Jlaboparopnasi pabora «Habmonenne MuTo3a B KJIeTKaxX KOHYMKA KOpEIKa JTyka (Ha
TrOTOBBIX MUKpOTpenaparax ).

Tema 9. CTpoenne u GQyHKIMHM OPraHM3MOB

buonornueckoe pasznooOpaszue opraHu3zmMoB. OIHOKJIETOYHBIC, KOJOHHAIIBHBIE,
MHOTOKJIETOYHBIE OPTAHU3MBI.

OCOOEHHOCTH CTPOEHUS U JKU3HEACATEIBHOCTA OJHOKJIETOYHBIX OpPTaHU3MOB.
bakTepun, apxeu, OIHOKIETOUHbIE TPUOBI, OJHOKJIETOUYHbIE BOJOPOCIH, IPYTUe MPOTUCTHI.
KosonnaneHble OpraHu3MBl.

B3auMocBs3p 4YacTell MHOTOKJIETOYHOTO OpraHu3ma. [KaHWh, OpraHbl M CHUCTEMBI
opraHoB. OpranusM Kak euHoe 1eioe. ['omeocras.



Txanu pactenmii. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTenbHasi, MOKPOBHAs,
MPOBO/AIIAsA, OCHOBHAsI, MexaHnueckast. OCOOEHHOCTH CTPOCHHUSA, GYHKIUI U pacoIOKEHUS
TKAHEW B OpraHax paCTCHUU.

TkaHuM KUBOTHBIX M YEJOBEKA. [HMObl JKUBOTHBIX TKAHEW: HSHUTEIHAIbHASA,
COEMHUTEINbHAs, MBIIIIEYHAsI, HepBHAs. OCOOEHHOCTH CTPOCHUS, GYHKIUI U pacloNOKEeHUS
TKaHEN B OpraHax *KMWBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHbIE W TE€HEpPAaTUBHBIE OpraHbl pacTeHUil. OpraHbl U CUCTEMBI
OpPraHOB KUBOTHBIX U 4YesnoBeka. OyHKIMU OPraHOB M CUCTEM OPTraHOB.

Omnopa Tenma opranu3smMoB. Kapkac pacrenmil. CkeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX >KUBOTHBIX. HapyxHblii W BHYTpeHHHH ckeneT. CTpOeHHUE U THUIIBI
COEIMHEHNS KOCTEN.

JIBvokeHue OpraHu3MoB. J[BM)KEHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOMHOE,
KTYTUKOBOE, PECHUYHOE. J[BM)KEHME MHOTIOKJIETOYHBIX PACTEHHUU: TPONMU3Mbl U HACTHM.
JIBUKE€HME MHOTOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKa: MbllIeyHas cucrema. Peduekc.
CkeneTHbIE MBIl U KX padoTa.

IIntanue oprann3mMos. Ilornonenre BOAbI, YIIIEKUCIIONO ra3a U MUHEPAIbHBIX BEIIECTB
pacreHusaAMU. [Iutanue XKUBOTHBIX. BHYTPHUIIOJIOCTHOE U BHYTPUKIICTOYHOE IHILEBAPEHUE.
[IuTanue N03BOHOYHBIX )KUBOTHBIX. OTEbI MUILEBAPUTENIBHOTO TpakTa. [IuieBapuTeabHbIe
*enessl. [InimeBapuTenbHas cucTemMa 4ejIoBeKa.

Jlpixanue opraHu3moB. Jlpixanue pacteHuid. J[pixanue >kxuBOTHBIX. Juddy3us razon
yepe3 MoBepXHOCTh KieTku. KoskHoe npixanue. JlpixarenbHas mMOBEepXHOCTh. JKabGepHoe u
JNErovyHoe JbpIXaHue. J[pIXaHWe TIMO3BOHOYHBIX YKUBOTHBIX M YEJIOBEKA. DBOJIIOIUOHHOE
YCIIOKHEHUE CTPOECHUS JIETKUX ITO3BOHOYHBIX )KUBOTHBIX. JlpIXaTeapHAs CUCTEMA YEIOBEKA.
MexaHu3M BEHTWISIUAM JIETKUX y NOTUI] U MICKONMUTAIOMUX. Perynsiuus IbIXaHus.
JlpixaTenbHble 00bEMBI.

TpaHcnopT BEWIECTB Yy OPraHU3MOB. TPaHCIIOPTHBIE CUCTEMBI pacTeHUi. TpaHCnopT
BEIIECTB y XKUBOTHBIX. KpoBeHOCHass cucremMa u €€ opranbl. KpoBeHOCHas cucrema
ITIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepjle, KpOBEHOCHBIE COCYIbl U KpoBb. Kpyru
KpOBOOOpAIIeHHsl. DBOJIOLUOHHBIE YCIOXHEHUS CTPOCHHUS KPOBEHOCHOW CHCTEMBI
MMO3BOHOYHBIX )KUBOTHBIX. PaboTa cepitia u e€ perynsius.

Brigenenne y opranusmoB. Breinenenue y pacrteHuil. BbineneHue y KUBOTHBIX.
CokparutenpHbie Bakyodu. Opranbl BeimencHus. OuibTparus, cekpenus U oOpaTHOe
BCACHIBAHME KAaK MEXaHM3Mbl pabOThl OpraHoB BblAesneHMs. CBs3b MOJOCTU Tena C
KPOBEHOCHOW W BBIJICIUTEIBHON CHUCTEMaMH. BblleneHrne y MO3BOHOYHBIX >XMBOTHBIX M
yenoBeka. [louku. Crtpoenme u (QyHkimonupoBanue Hedpona. OOpa3zoBaHHe MOYHU Yy
YEJI0BEKA.

3amuTa y OpraHu3MOB. 3alluTa Y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LYCTHI MPOCTEUIINX. 3allliTa Y MHOTOKJIETOUHBbIX pacTeHuil. Kytukyna. Cpencta nacCUBHOM
Y XUMUYECKOU 3auThl. ODUTOHIUABI.

3ammTa y MHOTOKJIETOYHBIX »MBOTHBIX. [IOKpOBBI M HMX MPOU3BOJHBIC. 3aluTa
opranuzma oT Ooisie3Hel. MIMMyHHast cucrtema venoBeka. KileTO4uHBIE W T'yMOpaJIbHBIN
UMMYHUTET. BpoXn€HHbli U nOpuoOpeT€éHHBIN cnenuuiyeckuii uMmMyHUTET. Teopus



KJIOHaIbHO-cenekTuBHOro uMmyHutera (II. Opmux, @®. M. bepuer, C. Tonerasa).
BocnanurensHple OTBETHI OPraHu3MoOB. Poib BpOXIAEHHOIO HMMMYHHTETA B Pa3BUTHH
CUCTEMHBIX 3a00JIeBaHUM.

PaznpaxuMoCTh M peryisiius y OpPraHu3MoB. Pa3gpakuMocTh y OJHOKJIETOYHBIX
oprann3MoB. Takcucel. PaznpaXxuMocCTp U perynsuus y pacTeHuil. POCcTOBBIE BEIIECTBA U UX
3Ha4YECHHUE.

HepBHas cuctema u pediexktopHas peryisiuus y *UBOTHbIX. HepBHas cuctema u eé
OTJEJIbl. DBOJIOLMOHHOE YCJIOKHEHUE CTPOEHUS HEPBHOW CUCTEMBI Y KUBOTHBIX. OTIEIBI
TOJIOBHOTO MO3Ta MO3BOHOUYHBIX KUBOTHBIX. Peduiekc u peduexropHas nyra. bezycinoBHbie u
YCIIOBHBIE PEQIICKCHI.

I'ymopanbpHast peryisinus W 3HIOKPUHHAs CHUCTEMA >KMBOTHBIX M 4esoBeKa. JKemessl
OHJIOKPUHHOW CUCTEMBI U UX TOPMOHBI. JlelicTBHE TOPMOHOB. B3aMMOCBs3b HEPBHOU U
SHAOKpUHHOU cucteM. ['unoranamo-runoduzapHas cucrema.

JlemoHcTpauun

[Toptpert: U. I1. I1aBnoB.

Tabmuupl u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOUHBIE BOJOPOCINY,
«bakrepun», «lIpocreiimme», «Opranbl LIBETKOBBIX pacTeHui», «CHCTEMBI OpraHoB
II03BOHOYHBIX JKUMBOTHBIX», «BHyTpeHHee CTpoeHHE HACEKOMBIX», «TKaHU pacTeHUN»,
«KopHueBbie cuctembl», «Ctpoenue credns», «CTpoeHue JIMCTOBOM IMIACTUHKW», «TKaHH
KHUBOTHBIX», «CKener uenoBekay, «llumesapurensHas cucremay», «KpoBeHocHas cucrteMay,
«/lpixaTenbHas cucrema», «HepBHas cucrema», «Koxa», «Mplmeunas cucremMay,
«BblgenurenbHas — cUcTeMa», «OJHIOKPUHHAs  cucTeMa», «CTpOEHHE  MBILIIBDY,
«AmmyHurer», «KumeunononoctHeie», «(Cxema NUTaHUS pacTeHui», «KpoBeHoCHbIE
CUCTEMBI TIO3BOHOYHBIX JKUBOTHBIX», «CTpoeHHe THuapb», «CTpoeHue IUIaHapum»,
«BHyTpeHHee cTpoeHue NoKIeBoro uepss», «HepBHas cucrema poeido», «HepBHas cucrema
marywkmny, «HepBHas cucrema npecMbikaromuxcs», «HepBHas cucrema ntuny, «HepsHas
cucTeMa MieKonuTaronmx», «HepBHas cuctema yenoBeka», «Pediexey.

O6opynoBanue: CBETOBOM MUKPOCKOI, MUKPOTIpENapaThl OJIHOKJIETOYHBIX OPTaHNU3MOB,
MHUKpOINpEnaparsl TKaHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUA HACEKOMBIX, HUIJIOKOXKUX,
’KUBBIE PK3EMILISIPhl KOMHATHBIX PACTEHHM, TepOapuu pacTEHUIN pa3HbIX OTAENIOB, BIAXKHbIE
mpenaparbl KUBOTHBIX, CKEJIETHl MO3BOHOYHBIX, KOJJICKIIUA OECIIO3BOHOYHBIX JKUBOTHBIX,
CKEJIeT 4eJioBeKa, 000pyJ0BaHUE Ul JAEMOHCTPALlMU MMOYBEHHOTO M BO3AYIIHOTO MUTaHUS
pacTeHul, paculeieHus Kpaxmana u OeJKOB o1 AeCTBUEM (PEpMEHTOB, 000PYIOBAHUE JIJIS
JEMOHCTPAllUM OIBITOB II0 M3MEPECHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3MaA
JbIXaTEJIbHBIX JBUKEHUM, MOJEIN TOJIOBHOTO MO3Ta Pa3JIMYHbIX )KUBOTHBIX.

JlaGopaTopHas padora «/3yueHne TKaHEel pacTeHUI.

JlaGopaTopHas padora «/3ydeHne TKaHel ) KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHre OpraHoB IBETKOBOI'O PACTCHHUS.

Tema 10. PazmHoKeHre ¥ pa3BUTHE OPraHU3MOB

@®opmbl pa3MHOKEHHUSI OPTaHM3MOB: Oecrioyioe (BKJIIOYash BETeTaTUBHOE) U MOJIOBOE.
Buner 6ecrionioro pa3MHOKEHUs: MOYKOBAHUE, CIIOPYJISLMS, pparMeHTalus, KJIOHHPOBAHHUE.



[TonoBoe pa3mHoxkeHue. IlonoBeie kieTkHu, win ramersl. Meio3. Cragum Meiiosa.
IToBenenue xpomocom B menose. Kpoccunrosep. buosiornuecknii cMbICI MEHO03a U ITOJI0BOTO
nporecca. Meno3 1 ero MecTo B dKU3HEHHOM LIUKJIE OPraHU3MOB.

[Ipen3zaponpimeBoe paszputue. ['ameroreHe3 y JKUBOTHBIX. [loJIOBBIE JKETE3blI.
OO6pa3oBaHue U pa3BUTHE MOJOBBIX KIEeTOK. CriepmaTorene3 u oorene3. CTpoeHue MoJIOBBIX
KJIETOK.

OrmiotoTBOpeHre U SMOPUOHAIBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OMIIOA0TBOPEHUSI:
Hapy>KHO€, BHyTpeHHee. [lapTeHorenes.

NuauBuyanbHOE pa3BUTHE OpPraHuW3MOB (OHTOTreHe3). OMOPHOJIOTHS — HayKa o
pa3BUTUU OPTaHU3MOB. Mopgozenes — 00na uz enaguvix npoodiem smopuonocuu. Konyenyus
Mmopgocenos u moodenu mopgoceneza. Craauu 3MOpHOreHe3a XKUBOTHBIX (Ha MOpUMEpPE
nsarymku). Jpobnenue. Tunbl npobnenus. /Jemepmunuposannoe u HeOepMUHUPOBAHHOE
opobnenue. bnacmyna, munvt 6aacmyn. OcCoOEHHOCTH JpOOJEHUS MIICKOMUTAOIINX.
3apoJibIeBble JUCTKU (TacTpyJtialus). 3akjajgka OpraHoB U TKaHEW M3 3apOJbIIIEBBIX
JUCTKOB. B3amMHOe BIMSHUE 4YacTe pa3BUBAIOILIETOCS 3apojplia (3MOpHUOHANTBHAS
MHIYKIMSA). 3aKiajka IUIaHa CTPOCHHS JKMBOTHOTO KAaK pe3yJbTaT HEepapXUUYECKUX
B3aMMOJEHCTBUI reHoB. BnusHue Ha »MOpHOHAIBPHOE pa3BUTHE pPa3IMUYHBIX (HAaKTOPOB
OKPY’KaroUIEH CPEIbI.

Poct u pa3zButue xuBOTHBIX. [locTamMOpuoHanbHbIM mepuoi. Ilpsimoe u Hempsimoe
pazButue. Pa3Butue ¢ metamMopdo3oM y OEClO3BOHOUHBIX M TMO3BOHOYHBIX >KWBOTHBIX.
bronornyeckoe 3Ha4eHUE NMPSMOI0 U HEMPSMOIO Pa3BUTHSL, UX PACIIPOCTPAHEHUE B IPUPOIE.
Tunber pocta XUBOTHBIX. DaKTOpbl PEryJslIMM POCTAa KUBOTHBIX W yenoBeka. Cranuu
MOCTAMOPUOHAIBHOTO Pa3BUTHSI Yy J)KUBOTHBIX UM 4esioBeka. [leproasl oHTOreHe3a YelloBeKa.
CrapeHue u cMepTh Kak OMOJIOrMYECKUE MPOLECCHI.

PasmHoxenue u pazputue pacteHuil. ['ameroput u cnopoput. Meiio3 B )KM3HEHHOM
nukie pacrenuit. OOpa3oBaHHe cHop B TMpollecce Meho3a. ['amMeroreHe3 y pacTeHUM.
OnoI0TBOPEHNE M Pa3BUTUE PACTUTENIBHBIX OpPraHU3MOB. [[BOMHOE OIUIOZOTBOPEHHUE Y
LBETKOBBIX pacTeHuil. OOpa3oBaHue U Pa3BUTHE CEMEHH.

MexaHu3MBbl pEeryJISIlIMM OHTOT€HE3a Y PACTEHUH U )KUBOTHBIX.

JdemMoHcTpanuu

IToptpetsl: C. I'. HaBamun, X. [lIneman.

Tabnuib! u cxembl: «BereraTuBHOE pa3sMHOXKEHHEY, « THUTIBI 0ECITOIOT0 PA3MHOKEHUS,
«Pa3MHOXeHUE XJIaMUJIOMOHAb», «Pa3MHOXeHHE »3BrieHbD», «Pa3MHOXKEHUE THUPBDY,
«Meiiosz», «Xpomocombly, «l'ameTorenes», «CTpoeHUE SMIEKIETKH W CHEPMATO30UIAN,
«OcHOBHBIE CTamuHu OHTOreHe3a», «lIpsimoe m HenpsMoe pas3BuTue», «Pa3zBuTHEe MalCKOro
Kyka», «PaszButne capanum», «PaszButne narymkm», «JIBOMHOE OINIONOTBOPEHHE Yy
LBETKOBBIX pacTeHui», «CTpoeHHne CeMsH OJHOJOJIBHBIX M JIBYJOJIbHBIX PACTEHHII»,
«OKM3HEHHBIN LUK MOPCKOM KamycTbDy, <«OKW3HEHHBIM LUK MXxay», «KU3HEHHBIM LUKII
NAaropOTHUKAY, «KU3HEHHBIN IIUKII COCHBD).

OOopynoBaHue:  CBETOBOM  MHUKPOCKOI,  MHUKpOOpemaparbl  SHLEKIETOK |
CIEPMATO30UI0B, MOJIENb «LIMKI pa3BUTHUS JISTY LK.



JlaGopaTtopnass paGora «l3yueHHe CTPOCHHUSI TMOJOBBIX KIETOK Ha TOTOBBIX
MHKpOIpenapaTaxy.

IIpakTnueckas padora «BbIsgBIECHNE IPU3HAKOB CXOJCTBA 3apOJIBIIIEN TO3BOHOYHBIX
AKUBOTHBIX).

JladoparopHasi pa6oTra «CTpoeHHE OPraHOB PA3MHOKEHUS BBICIINX PACTEHUI.

Tema 11. I'eHeTnKa — HayKa 0 HACJIEACTBEHHOCTH U U3MEHYUBOCTH OPraHU3MOB

Hctopus craHoBieHUs W pa3BUTHS I'eHETUKU Kak Hayku. PaGotel I'. Mengaens, I'. ne
®puza, T. Moprana. Posib oTeyecTBEHHBIX Y4YEHBIX B pa3BUTHM TeHeTHkd. Paboter H. K.
Konsioa, H. Y. BaBunosa, A. H. benosepckoro, I'. JI. Kapnieuenko, FO. A. @ununuenko, H.
B. Tumodeena-Pecosckoro.

OCHOBHBIE TEHETUYECKHE TOHATHS U CAUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI, AJJIETIBHBIC
IEHBI, AJIbTEPHATUBHBIC NPU3HAKU, JOMWUHAHTHBIA U PELECCUBHBIA IIPU3HAK, TOMO3UIOTA,
reTepo3uroTa, YucTas JIMHUS, TUOPUIbI, TeHOTHUIl, (peHoTurl. OCHOBHbIE METO/bl T€HETUKHU:
rUOPUI0JIOTHUECKHH, IUTOIOTUYECKUN, MOJIEKYJIIPHO-T€HETUYECKUN.

JlemoHcTpauun

[Toptpetst: I'. Mennens, I'. ne @pus, T. Moprasn, H. K. Konsnos, H. 1. Basuiios, A. H.
benozepckuit, I'. JI. Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeen-Pecorckuii.

Tabnuibl 1 cxeMbl: «MeTo bl TeHETUKINY, «CXEMBbI CKPEITUBAHUSD.

JlaGopaTopHnas padora «/Ipo3oduia kak 0ObEKT TCHETUYECKUX UCCIICTIOBAHUIN.

Tema 12. 3aKOHOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpeniuBanue. [lepBoiii 3akoH MeHaenss — 3aKOH €AMHOOOpa3us
ruOpuI0B TiepBOro nokosieHus. [IpaBuino nomunupoBanus. Bropoii 3akon Menenst — 3akoH
pacuieruieHusi Tpu3HakoB. lluronormyeckue OCHOBBI MOHOTHOPUIHOTO CKPEIIMBAHUS.
['uniore3a ynCTOTHI raMeT.

AHanm3upyromee  cKpenuBaHue.  [IpoMexyTOuHBI — XapakTep  HACIEHOBaHUS.
Pacmerienre nmpru3sHakoB NPy HENMOJIHOM JOMUHUPOBAHUH.

HuruOpuaHoe ckpemmBanue. Tpetuit 3akoH MeHaens — 3aKOH HE3aBUCHUMOTO
HacJieJJoBaHUs MPU3HAKOB. [{UTOM0rHUecKrue OCHOBBI TUTUOPUTHOTO CKPEIIIMBAHUS.

CuerieHHoe HacienoBanue mnpusHakoB. Paboter T. Moprana. CremnieHHoe
HACJIEJOBAHUE T€HOB, HApPYUIEHUE CLEIUIEHUS MEXAY TeHamMu. XPOMOCOMHAas TEOpHs
HACJIEICTBEHHOCTH.

I'eneruka nosia. XpOMOCOMHBIN MEXaHU3M OIpPEAEIEHUA Moaa. AYTOCOMBI U MOJIOBBIE
XpOMOCOMBI. ['oMOraMeTHsblil U rereporaMeTHbIN IoJl. ['eHeTndeckas CTpyKTypa ITOJOBBIX
xpomocoM. HaciienoBanue npu3HakoB, CUEIIEHHBIX C TIOJIOM.

I'enotnn kak nenoctHas cucreMa. lImeroTpornuss — MHOXKECTBEHHOE IEHUCTBUE TE€HA.
MHOKECTBEHHBIN ajienu3M. B3anmMoAencTBUEe HEAUIEIbHBIX T€HOB. KOMILIEMEHTapHOCTSD.
Onucra3. [lonumepus.

['eHeTHUECKMI KOHTPOJb pPa3BUTUSl PACTCHMM, >KMBOTHBIX M YEJIOBEKA, a TAKKE
(U3MONIOTUYECKUX TMPOIIECCOB, IMOBEICHUS M KOTHUTHBHBIX (yHKuil. ['eHeTnueckue
MEXaHU3Mbl CHMOMOTeHE3a, MEXaHU3MbI B3aUMOJICUCTBHS «XO35UH — Mapa3uT» U «XO35UH —
MUKpOOHOMY. ['eHeTHIeCKre acTIeKThl KOHTPOJIS M U3MEHEHUS HaceICTBEHHOM nH(opMaIuu
B [TOKOJICHUSIX KJIETOK U OPTaHU3MOB.



JemoHCcTpanun

IToprpetsr: I'. Mennens, T. Mopras.

Ta6muier 1 cxembl: «IIepBoIit 1 BTOpoit 3akoHbl MeHaensy, « Tpetuit 3axkon MeHens»,
«Anamuzupyromee — ckpemmBaHue», «HemomHoe — nmomuHupoBanue», — «CLEIUIEHHOE
HAacJeOBaHWE TMPHU3HAKOB Yy apo3odmib», «l'eHetnka mona», «KapuoTum demoBekay,
«Kapuotunn  nmpozoduner»y, «Kapuotunm nTunepy, «MHOXKECTBEHHBIH  aICIH3M»,
«B3anmoaencTBre reHoBy.

O6opynoBanue: MOJENb JIJIsl IEMOHCTPAIMU 3aKOHOB €MHO00pa3usi THOPUIOB MEPBOITO
NOKOJIEHUS W PACIICIUICHUS MMPU3HAKOB, MOJEIb I IEMOHCTPALIMU 3aKOHA HE3aBHCUMOIO
HACJICIOBAHUS TIPU3HAKOB, MOJICNIb JUIA JEMOHCTPALMU CIEIJICHHOTO HACJIEAOBaHUS
MPU3HAKOB, CBETOBON MUKPOCKOM, MUKponpenapar: «Jpozoduiay.

IIpakTuyeckas padora «lI3ydeHue pe3ylbTaTOB MOHOTHUOPHUIHOTO CKPEIIMBAHUS Y
JIPO30(DHITBD.

IIpakTuyeckas padora «/3ydyeHue pe3ynbTaToB AUTMOPUIHOIO CKPEIIMBAHUS Yy
JPO30(UITBI.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumogeiicTBue reHotuna u cpenbl npu popmupoBanun GeHorurna. M3MeHUHBOCTD
npu3HakoB. KauecTBEHHbIE W  KOJIMYECTBEHHBIE MPU3HAKH. BHIBI H3MEHYMBOCTHU:
HEHACJICJICTBEHHAS U HACJICICTBCHHAS.

MoaudukanronHas U3MEHYUBOCTh. Poiib cpenbl B (hopMupoBaHUM MOAU(DUKAITMOHHON
m3mMeHunBoct. HopMma peakiuu npusHaka. BapuaimonHslil psin v BapuanuonHas kpusas (B.
Noranncen). CoiicTBa MO (PUKAITMOHHON U3MEHYUBOCTH.

I'enoTnnnueckass M3MeHYMBOCTHb. CBOMCTBA T'€HOTHUIIMYECKOM W3MEHYMBOCTU. BUIbI
F€HOTUITNYECKOM N3MEHUUBOCTH: KOMOMHATUBHAS, MyTal[MOHHASI.

KombOunaTuBHas nu3MeHYMBOCTh. Mei03 1 MOJI0BOM Mpollecc — 0CHOBA KOMOMHATUBHOM
U3MEHYMBOCTU. PoJlb KOMOMHATUBHON W3MEHYMBOCTH B CO3JaHUM T'€HETHYECKOTO
pa3Hoo0pasus B pejiesax OJHOTO BUA.

MyTaimoHHas W3MEHYMBOCTh. BUAbl MyTaluii: T€HHbIE, XPOMOCOMHBIE, T€HOMHEIE.
CrnoHTaHHBIE M WHAYUMPOBAHHBIE MyTalMU. SIIE€pHBIE W LUTOIIA3MATUUYECKUE MYTALIHH.
Comatrueckue M MmojaoBbie MyTaluy. [[puurMHbl BOSHUKHOBEHUS MyTaluil. MyTareHsl U ux
BJIMSIHUE HA OPTAaHU3MBbI. 3AKOHOMEPHOCTH MYTAIIMOHHOTO MPONEcca. 3aKOH TOMOJIOTHUYECKUX
psanoB B HacieacTBeHHOW u3meHuuBoctu (H.M. BaBunoB). BHesinepHas M3MEHYMBOCTH U
HACJIEICTBEHHOCTb.

Onuecenemurxa u NUEHOMUKA, PONb INUSEHEMUYECKUX (DaKmopos 8 HACIe008aHUU U
UBMEHYUBOCTNU (PEHOMUNUYECKUX NPUSHAKO8 Y OP2AHUZMOS.

JemoHCcTpanun

[Toptpersr: I'. ne @pus, B. Moranucen, H. 1. Bapunos.

Tabmuubl 1 cxembl: «Buabsl uameHunBocTH», «MoaupuKalMOHHAs U3MEHYUBOCTHY,
«KomOuHaTHBHAsE M3MEHUYMBOCTH», «Meho3», «OmnogorBopeHue», «l'eHeTnyeckue
3a00eBaHUs YeIOBEKay, « BUIbI MyTainii.

O6opynoBaHue: *KHUBble M TepOapHbIE K3EMIUISIPbl KOMHATHBIX PACTEHHUM, PUCYHKU
(boTorpadum) )KMBOTHBIX C Pa3IMUYHBIMU BUIaMU U3MEHYUBOCTH.



Jlaboparopunasi pabora «JVcciemoBaHue 3aKOHOMEPHOCTEH MOAM(PUKAIMOHHOMN
M3MEHUYMBOCTH. [locTpoeHrEe BaprallmOHHOTO psiia U BAPUALUOHHON KPUBOWY.

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

Tema 14. I'eneTuka yesoBeka

Kapuorun uvenoseka. MexayHapoaHass MporpaMma MCCIECIOBAaHMS T'€HOMa YEIOBEKA.
MeTtobl U3yYEHUS T€HETUKH YeJI0BEKa: FeHeaJIOTMYECKUH, OM3HEIOBLIH,
IUTOT€HETUYECKHIA, HNOMYJISIITUOHHO-CTaTUCTUYECKUH, MOJIEKYJISIPHO-TE€HETUUECKHM.
CoBpeMeHHOE OIPEAEICHUE TEHOTUIIA: TTOJITHOTEHOMHOE CEKBEHUPOBaHUE, TEHOTUIINPOBAHHE,
B TOM uucJe ¢ nomoibto [11[P-ananu3za. Hacnencrsennsie 3a00eBanus yenoBeka. [ eHHbIe U
XpOMOCOMHBIE 00JIe3HH 4YeloBeKa. bole3HM ¢ HaclIelICTBEHHOM MpenpacroiokeHHOCTHIO.
3HaUYCHUE MEIMIMHCKOM TE€HETUKUM B TMPEAOTBPAIICHUM W JICYCHUH TECHETUYECKUX
3a0o0eBaHUN uejoBeKa. MenuKo-reHeTHYecKoe KOHCYIbTUpoBaHHE. (CTBOJIOBBIE KIIETKH.
[loHsiTHE «TEHETHMYECKOTO TIpy3a». ITUYECKHE AacCHeKThl HCCIEAOBaHUM B 00JacTH
PEIAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIIETOK.

I'enetnueckue GpakToOphl MOBBIICHHOW YYBCTBUTEIIBHOCTH YEJIOBEKA K (PU3MUECKOMY U
XUMHUYECKOMY 3arpsA3HCHUIO OKPYXarouenh cpeabl. ['eHeTnueckas npeapacroioKeHHOCTb
YEJIOBEKA K ITaTOJIOTUSIM.

JdeMoHcTpanuu

Tabnuiet 1 cxembl: «Kapuotun uenoBekay, «MeToAbl U3YyUECHUS] TCHETUKHU YEJIOBEKAY,
«I"enernyeckue 3a001€BaHUS YEIOBEKAY.

IpakTnueckas padora «CocTaBieHUE U aHAIU3 POJOCIOBHO.

Tema 15. Centekuusi OpraHu3MoB

JlomecTuKanusa U CeleKUuus. 3apoKICHUE CEJIEKIUU U aomectukanuu. Yuenue H. U.
BaBunoBa o LleHTpax NpOUCXOXKACHUS M MHOrooOpasusi KyJbTYpHBIX pacTeHuil. Poib
CEJIEKIIMU B CO3JaHUU COPTOB PACTEHHUU M MOPOJ KUBOTHBIX. CopT, mopoaa, mraMM. 3aKOH
TOMOJIOTHYECKHX PSAAOB B HacueACTBEHHOM n3MeHunBocTy H. . BaBuiosa, ero 3naueHue 11
CEJICKIIMOHHOM paboTHI.

Meroabl  cenekUMOHHOM  paboTbl.  VICKyCCTBEHHBIM  OTOOp:  MAacCOBBIA U
WHJUBUAYAIbHBIA. DTambl KOMOWMHAIIMOHHON cesekiuu. VcmbiTaHue Mpou3BOIUTENIEH IO
noToMcTBY. OTOOp MO T'E€HOTUILY C MOMOIIBIO OIEHKHA (PEHOTHUIIAa MOTOMCTBA U OTOOp MO
TEHOTUITY ¢ momouipto ananusa JHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJl CENeKIIMOHHOW paboThl. PagmanuoHHBIA U
XUMUYECKUH MyTareHe3 Kak MCTOYHHMK MYTalui Yy KyJIbTypHBIX (OpPM OPTraHU3MOB.
Hcnonb3oBaHWe T€HOMHOTO pEIaKTUPOBaHUS U METOJI0B pekoMmOuHaHTHhIX JIHK s
MOJy4YEHUsI UCXOAHOTO MaTepuasa sl CEJICKINH.

[Tonyyenune mnonumiIonaoB. BHyTpuBuaoBas ruOpuausanus. bin3kopoacTBeHHOE
CKpeniuBanue, wiv nHOpuaAuHT. HepoicTBeHHOE CKpelnuBanre, Wik ayToOpuauHr. [ eTeposuc
u ero npuuuHbl. Mcmonp3oBaHue rerepo3uca B cenekuuu. OTnan€HHas TUOpUau3aiius.
[Ipeononenne Oecrioaus MEXBUIOBBIX THOPHUAOB. J[OCTHMXKEHUS CENEKIUU PACTEHUU U
KUBOTHBIX. «3€1€HAS PEBOIOYUSL).

CoxpaHeHUe U U3yYCHUE TEHETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUM M UX JTUKUX
poauduer s CO3/laHHsS HOBBIX COPTOB M THOPUIIOB CEIbCKOXO3SUCTBEHHBIX KYJIBTYP.



H3yuenue, coxpanenue u ynpaeienue 2eHemuiecKUMU pecypcamu ceibCKOX03AUCMEEHHbIX U
NPOMBICIOBLIX HCUBOMHBIX 6 YENAX YIYUULEHUS CYUeCmeyIowux U co30aHusi HO8bIX NOpPOO,
JUHUL U KPOCCOB8, 6 MOM YUCIe C NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYUHbIX
uccne008anuil, nepedosulx uoeti U nepCneKmueHbIX MmexHoI02UlL.

JdemoHcTpauumn

IToprpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIlykpsauenxko, b.
JI. Acraypos, H. bopnoyr, /. K. benses.

Tabmuubr U cxembl: «lLIeHTpbl NPOUCXOXKACHUS U MHOTO00pa3usi KyJIbTYpPHBIX
pacTeHmin», «3aKOH rOMOJIOTUYECKUX PSAOB B HACIEACTBEHHONW M3MEHUYHUBOCTH», «METOIbI
ceneknum», «Otnanéanas rudpuan3anus», «K MyTareaesy.

JlaGopaTopHasi padora «/3yyeHue cOpTOB KyJIbTYPHBIX PACTEHUN U TOPOJ JOMAIITHUX
AKUBOTHBIX).

JlaGopaTopHasi padora «/3ydyeHre METOIOB CEIEKIIUA PACTEHUIN).

IIpakTnuyeckas padora «lIpuBnBka pacTeHuID.

IKckypeusi «OCHOBHBIE METOJIbI U JOCTHXKEHUS CEJICKIIUM PACTEHUM U )KUBOTHBIX (Ha
CEJICKIMOHHYIO CTAaHIHUIO, INIEMEHHYIO (PepMYy, COPTOUCIIBITATENbHBIN yUYaCTOK, B TEININYHOE
X035IUCTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA UITU HAYYHOTO IIEHTPA)».

Tema 16. buoTexHo0rust U CHHTETHYECKAsA OHOJIOTHS

OOBEKThI, UCTONB3YyEMbIE B OMOTEXHOJIOTMHU, — KJIETOYHBIE M TKAHEBBIEC KYJIBTYPBHI,
MUKpPOOPTaHU3MBI, UX XapakTepUCTHKA. TpaauuuoHHAas OMOTEXHOJIOTHS: XJeOOIeyeHue,
MOJIydYeHUE KHUCIOMOJOYHBIX TPOIYKTOB, BHHOJETUE. MMUKPOOMOIOTHUECKUIT CHUHTE3.
OOBEeKTH MHKpOOMOJIOTHYECKUX TexHoyoruil. [Ipom3BoacTBo Oenka, aMUHOKHCIOT H
BUTaMUHOB.

Co3ganue TEXHOJOTMM W HWHCTPYMEHTOB  LICJICHANPABIECHHOTO MW3MEHEHUA U
KOHCTPYMPOBAaHHUSI TE€HOMOB C LEIbIO IIOJYYEHHS] OPraHU3MOB M HMX KOMIIOHEHTOB,
coJieprKalIiX HE BCTPEYArOIIUecs B MPUPOie OMOCUHTETUUECKUE TYTH.

Knerounas nnxenepusi. MeToabl KyJIbTYpbl KIETOK U TKAHEHW PACTEHUU U )KUBOTHBIX.
Kpuobanku. Comatuyeckas ruOpuu3anus 1 coMaTudeckuii smopuoreHes. Mcnonb3zoBanue
ranjoOu/IOB B CEJIEKUMU pacTeHul. [lonyuenue mMoHokIoOHaNbHbIX anmumel. Mcnoav3oseanue
MOHOKNIOHANbHBIX U NOJUKIOHANbHBIX — awmumenl 68  meduyuHne. VIcKyccTBeHHOE
OIUIONOTBOPEHUE. PEKOHCTpPYKLMS SWIEKIETOK W KJIOHUPOBAaHUE KUBOTHBIX. Meton
TPAaHCIUIAHTALIMK  SiA€p KIETOK. Texnonozuu  0300po6ieHus,  KyIbmueuposaHus U
MUKDOKIOHATLHO20 PASMHONCEHUSL CENbCKOXO3AUCTNEEHHBIX KYIbIMYD.

XpOMOCOMHasl ¥ T'eHHasl MH)KeHepus. ICKyCCTBEHHBIN CUHTE3 T'€HA U KOHCTPYHUPOBAHUE
pexkomouHauTHBIX JIHK. Coz0anue mpanceennvix opeanuzmos. JIOCTHKEHUS 1 TIEPCIICKTUBBI
XPOMOCOMHOW M TE€HHOW HWHXXEHEPUHU. DKOJOTHYECKHUE W ATHUYECKHE MPOOJIEMbl TE€HHOMN
VH)XXEHEPUH.

MenunuHckue OuorexHojoruu. IloctreHomHas mudpoBas wmeauinuHa. [ILP-
JIUarHocTuka. MeTtaboJIOMHBIN aHaIu3, TeHOUEHTPUYECKUN aHAlIM3 MPOTeOMa YesloBeKa s
OLICHKHM COCTOSIHUSI €T0 310pOBbs. Vcronb30BaHue CTBOJIOBBIX KIIETOK. TapreTHas tepanus
paka. 3D-Omoumkenepusi sl pa3pabOTKM (PyHIaMEHTAIbHBIX OCHOB MEIUITUMHCKHUX



TEXHOJOTHH, CO3/1aHHMSI KOMILUIEKCHBIX TKAaHEH COYETAaHUEM TEXHOJIOTUHA TPEXMEPHOTO
OMONpUHTHHTA U cKaPOIAMHTA TS peIeHHs 3a1a4 IePCOHATTM3UPOBAHHON MEIMIIUHBI.

CoznaHne BEKTOPHBIX BaKIMH C LIETbI0 O0ECreueHHUss KOMOMHUPOBAHHOM 3alllUThI OT
Bo30yauteneit OPBU, ycTaHOBieHHE MOJEKYJISAPHBIX MEXaHU3MOB (DYHKIHOHHPOBAHUS
PHK-conepxammx BHPYCOB, BBI3BIBAIOIIMX OCO0O OINACHbIE 3a00JIEBAHMS YEJIOBEKAa U
KUBOTHBIX.

JdeMoHCcTpanuu

Tabmumsr u  cxembl: «Vcnonp3oBaHME MHUKPOOPTaHM3MOB B IIPOMBIIIJIEHHOM
IPOU3BOJACTBEY, «KieTouHas nHxeHepus», «I eHHass HH)XEHEpUs».

JlaboparopHnasi padora «/3yueHue o0beKTOB OMOTEXHOIOTHI.

IIpakTnuyeckas padora «llomyyeHne MOJIOYHOKUCIBIX IPOAYKTOBY.

IKCcKypeus «bHOTEXHOIOrMS — BaKHEWIAsl TPOU3BOAUTENIbHASL CHIIA COBPEMEHHOCTH
(Ha OMOTEXHOJIOTHYECKOE ITPOU3BOJICTBO)».

11 KUIACC

Tema 1. 3apo:xaeHue U pa3BUTHE IBOJTIOIHMOHHBIX NMPEACTABJICHUI B 0MO0JI0THH

OpomonnonHas teopusa Y. JlapsuHa. IIpeanmochulky BO3HUKHOBEHHS TapBUHU3MA.
JKuszHp 1 HayuyHad nedarenbHocTh Y. JlapBuHa.

JIBwkymue cuiabl 3BOooLMM BuAoOB mno Y. JlapBuHy (BbICOKas HWHTEHCHBHOCTH
Pa3MHOXEHHUSI OPraHU3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, OOph0a 3a CyIECTBOBAHHE,
€CTECTBEHHBII 1 HCKYCCTBEHHBIN 0TOOP).

Odopmnenue cunterudyeckod Teopun sBomonuu (CT3). HelitpansHas Teopus
sBoitoiny. COBpeMEeHHasl 3BOJIOLMOHHAsA OMOJIOTHs. 3HAUY€HUE HBOJIIOLIMOHHOW TEOpUHU B
(GhOpMHUPOBAHUN €CTECTBEHHO-HAYYHOW KapTHUHBI MHPA.

JemoHcTpanumn

[Toptpetsl: Apucrorens, K. JInnnen, K. b. Jlamapk, 3. XK. Cenr-Unep, XK. Krobe, Y.
Hapsun, C. C. YerBepukos, U. U. llImansraysen, [Ix. Xonneiin, /. K. benses.

Tabmuibr u cxemsl: «CucreMa sxuBoit ipupoas! (mo K. Jlunuero)y», «JlecTHHIIA KUBBIX
cymectB (o Jlamapky)», «Mexanuzm (HopMHUpOBaHUS TPUCTOCOOTCHUN y pacTeHUN H
*KUBOTHBIX (110 Jlamapky)», «KapTta-cxema mapuipyra myremectsust Y. Jlapsunay, «Haxonku
Y. Japsuna», «®@opmbl 60ps0OBI 3a cyliecTBoBaHuey, «llopoasl romyoeit», «MHoroodpasue
KyJbTYpHBIX (opM KamycThl», «llopoapl qomamrHMX >KUBOTHBIX», «Cxema 00pa3oBaHUs
HOBbIX BUJOB (o Y. [lapBuny)», «CxeMa COOTHOIICHUS ABUKYLIUX CHJI SBOJIOLUNY,
«OCHOBHBIE TTOJOKEHUSI CHHTETHYECKON TEOPHUH 3BOJIFOLIUNY.

Tema 2. MUKpPO03BOTIOLINSA U €€ pe3yJibTaThl

[Tonynsuusa Kak 3ja€MEHTapHas eAuHuna 3BoJonuU. COBPEMEHHBIE METONBI OLEHKHU
TeHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl MOMyJsiui. Mi3meHeHne reHooHa NomyIsaiuu
KaK 3JIEMEHTAapPHOE 3BOJIIOLIMOHHOE SIBJIEHHE. 3aKOH reHeTn4YecKoro pasHosecus Jlx. Xapau,
B. BaiinGepra.

OneMeHTapHble (PakToOpbl (ABMKYILIKME CUJIBI) 3BOJIOUUUA. MyTalMOHHBIA MpoIlecC.
KombOunatuBHas namMeHunBocTh. [peii reHoB — cinyuaiiHple HEHANpaBJICHHbIE W3MEHEHUS



4acTOT ajuiened B momyssusx. DGheKkT ocHoBaTens. Dghghexm OYymMbLIOUHO020 2OPAbIUIKA.
CHudicenue 2eHemuuecko20 pasHooopasusa: npuuunsl u creocmeus. Ilpoasnenue s¢hghexma
Opeticha 2enos 6 Ooabwux u Mmanvix nonynayusx. Murpamuu. M30as1us MOMyJIsSIniA;
reorpaduyieckas (MpocTpaHCTBEHHAs ), OMoJIOrudecKasi (pernpoayKTHBHA).

EctectBennblii 0T60p — HampaBisiouuii Gaxtop sBoonnu. OOpMBI €CTECTBEHHOTO
oT0opa: IBMXKYIINI, CTAOMIM3UPYIOUINH, pa3phIBatOMid (Tu3pynTUBHEIN). [TonoBoit oT6Op.
B0O3HHUKHOBEHHE U 3BOJIIOIUS COLUAIBHOTO MOBEACHUS )KUBOTHBIX.

[Ipucnoco01eHHOCTh OPTraHU3MOB KaK pPE3yJIbTaT MUKPOABOMIOIUHU. BO3HUKHOBEHHE
npucnocoOyieHnii 'y  opranu3mMoB. Apomopdo3sl U uwamoanantauud. IIpumepsl
MPUCTIOCOOTICHUI Y OpraHu3MOB: MOPGOIOTUYECKUE, PU3NOIOTHUYECKUE, OMOXUMHUYECKUE,
noBegeH4Yeckue. OTHOCUTENBbHOCTh IPHUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepuu u ctpykrypa. BumoobpazoBanue Kak pe3ysbTaT MUKPOIBOJIIOLHH.
M3omsmust — xinroueBoi ¢aktop BugooOpaszoBaHus. Ilytu u crmocoGbl BHI00Opa3OBaHUS:
ajuionarpuyeckoe (reorpaduueckoe), CUMIATPUUECKOE (IKOJIOTUUYECKOE), «MTHOBEHHOEH
(mosurmionau3anus, ruopuan3zanus). JJmuTeasHOCTh SBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl (HOpMUPOBAHUS OMOIOTMYECKOT0 pa3HOOOpa3usl.

Ponp sBOMOIMOHHON Ounosiornd B pa3pabOTKE HAyYHBIX METOJIOB COXpPAaHEHUs
OounopazHooOpasus. MHUKPOIBOJIIOLKS M KOABOJIIOLNA Mapa3uTOB U UX X034€B. MeXaHU3MBbI
(dhopMUpOBaHUS YCTOMYHUBOCTH K aHTUOUOTHUKAM U CIIOCOOBI OOPHOBI C HEM.

JlemoHcTpanumn

IToptpetsi: C. C. UeTBepukos, J. Maiip.

Tabmuubr u cxembl: «MyTallMoOHHAsE U3MEHUYUBOCTHY», «llomymnsiimoHHas CTpyKTypa
BHaa», «Cxema mposiBieHUs 3akoHa Xapau—BaiinOepra», «JIBHKyIue CHIIBI DBOJIIOIUNY,
«IKojoruyeckas M30Js1Us MOMYJSIUUiA ceBaHCKOW (openmn», «I'eorpaduyeckas U30JLUS
JUCTBEHHULIBI CUOMPCKOW W JIMCTBEHHUUIBI Jaypckoit», «llomynsiiiMoHHbIE BOJIHBI
YUCJICHHOCTH XMIIIHUKOB U XepTB», «Cxema JEUCTBUS €CTECTBEHHOTO 0TOOpay, «Dopmbl
O0opbOBI 3a cymiecTBOoBaHUEe», «MHIycTpUanbHBIE MelaHu3M», <«OKUBBIE HCKOMAcMBbIC,
«ITokpoBHUTENBLCTBEHHAS] OKpacKa *KUBOTHBIX», «[Ipemymnpexaaronias okpacka >KHUBOTHBIXY,
«DPU3HUOJIOTUYECKUE ajanTauumny, «ITpucnocoOseHHOCTh OpPTraHU3MOB 51 eé
OTHOCUTEIBHOCTBY, «Kputepun Buna», « Buabl-nsoitnukn», « CTpyKTypa BUAa B IPUPOEY,
«Cmoco0b1  BumooOpaszoBanus», «l'eorpaduueckoe BumooOpazoBaHue TpEX BUIOB
JAHJBIIICHY, « DKOJOTHUECKOS BUI000pa30BaHUE BUIOB CHHUID, «[10IUIIIIONIBI pacCTeHHI,
«KamycTHOo-peieuHbIil THOpUIY.

OO6opynoBanue: repdapun pacTEHUM, KOJUICKIIMM HACEKOMBIX, Uydesa MTUI] U 3BEpeH C
MpUMeEPaMH Pa3IMIHBIX MPUCTIOCOONIEHUH, Yydenia NTHI] U 3Bepel pa3HbIX BUIOB, TepOapuu
pacTeHuii OJIM3KUX BUIOB, 00OPa30BaBIINXCS PA3TMYHBIMU CIIOCOOAMHU.

JlabopaTopHasi pabora «BrisiBneHrEe H3MEHUNBOCTH Y 0COO€H OTHOTO BUAAY.

Jlaboparopnasi padora «llpucnocoOneHuss OpraHu3sMOB U HUX OTHOCUTEJIbHAs
11EJ1€CO00Pa3HOCTDY.

JlabopaTopnas pabora «CpaBHEeHHUE BUA0B IO MOP(OJIOTHUECKOMY KPUTEPHION.

Tema 3. Maxkpo3BoJironus 4 e€ pe3yabTaThl



Meronpl u3yueHHs MakpodBomonMH. llaneoHTosormdeckne MeToABl HU3y4EHUS
sBoonnu. [lepexonupie GopMbl M PUIIOTEHETHUYECKHUE PSAIbI OPTaHU3MOB.

buoreorpaduueckue metonbl u3yueHus sBojtonuu. CpaBHenue ¢Giaopel U (payHbI
MaTEPHUKOB U OCTPOBOB. buoreorpaduueckue odaacti 3emiu. BUasl-sHIEMUKH U PETUKTHI.

DOMOPHOIOTHYECKUE W CPABHUTEILHO-MOP()OTIOTHISCKAE METOIbI U3YUCHUS IBOJTIOIIH.
I'eHeTnyecKkne MEXaHU3MBI IBOJIFOLIMA OHTOT€HE3a U TMOSBJICHUS 3BOJIIOLIMOHHBIX HOBIIECTB.
['omMosornuHble W aHAJOTUYHBIE OpraHbl. PynuMeHTapHble OpraHbl W aTaBU3MBIL.
MonekynapHO-TeHeTUYECKUE, OMOXMMUYECKHEe M MAaTeMaTHYeCKHME METOIbl HU3YYCHUS
sBONMIOIMU. ["'oMosioruuHbie reHbl. COBpEMEHHBIE METOJbI MOCTPOEHUSI (UIOTEHETUYECKUX
NEPEBHEB.

XPpOMOCOMHBIE MyTallMy U 3BOJIIOLIUSA TEHOMOB.

O6mme 3akoHOMepHOCTH (MpaBuiia) HBoOMONUU. [lpunyun cmeHnvl  QDyHKYU.
HeoOpaTtumocTs 3BostonuMu. AjnantuBHas paguaius. HepaBHOMEpHOCTb TEMIIOB 3BOIOIUH.

JlemoHcTpauun

[Toptpetsr: K. M. bap, A. O. KoBanesckuit, ®. Mromep, 3. ['ekkensb.

Tabmuupr u  cxeMmbl: «@DUIOTEHETUYECKUA Ppsii  JIOaan», «APXEONTEPHUKCY,
«3Bepo3yOnie sAmepb», «Creronedansy, «Punnodurey, «CeMeHHbIE NANOPOTHUKM,
«buoreorpaduueckue 30HbI 3emin», «Jpeild KoHTUHEHTOBY», «Penuktb», «HauanbHblie
CTaAuM SMOPHOHAIBHOTO pa3BUTUSA ITO3BOHOYHBIX JKUBOTHBIX», «l'OMOJIOTMYHBIE U
aHaJIOTMYHbIE OpraHbDy, «PyIUMEHTh, «ATaBU3MBD», « XpOMOCOMHBIE HAOOPHI YeJIOBEKa U
muMnanse», «l naBHble HampaBICHUs 3BOITIOLUNY, «OO0II1e 3aKOHOMEPHOCTH 3BOTIOLIUI.

O6opynoBaHue: KOJJIEKLIHUU, repOapuu, MYJISKH HCKOMAEMbIX OCTAaTKOB OPraHU3MOB,
MYJISDKM TOMOJIOTHYHBIX, aHAJOTHYHBIX, PYIMMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUIEKLIUU
HAaCEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3BuTHe *KU3HU Ha 3emJie

HayuHble rumoTe3bl MPOUCXOXKACHUS KU3HU Ha 3emiie. AOMOreHe3 M MaHCHEPMUS.
JloHayuHbIe MPEACTaBICHUS O 3apPOXKACHUHU KU3HU (KpealMoHu3M). ['nmnores3a nmocTossHHOTO
caMO03apOoXIeHUs XU3HA U €€ onpoBepkeHue onbiTamu P. Penu, JI. Cnamnmanumanu, JI.
[Tactepa. [IpoucxoxaeHue KU3HU U aCTPOOHUOIOTHS.

OcHOBHBIE dTanbl HEOpraHWYecKoW HBoyonuu. IlmanerapHas (reojoruyeckas)
HBOJIIOLIMA. XUMHUYECKass 3BOJIONUS. AOUOTEHHBIM CHUHTE3 OPraHUYECKUX BEIIECTB U3
Heopranndeckux. Oneir C. Mumiepa u I'. FOpu. OGpa3oBanue momMepoB U3 MOHOMEPOB.
Koauepsarnas runoresa A. U. Onapuna, runote3a nepsudyHoro OynboHa J[x. XosnaeiiHa,
reHeruueckas runoteza I. Mémnepa. Puboszumer (T. Yek) u runoresza «mupa PHK» V.
['un6epra. ®opmupoBanre MmeMOpaH U BOSHUKHOBEHHE MPOTOKJIETKH.

Ucropust 3emmm u Mmeronbl €€ u3ydeHus. lckonmaemble OpPraHMYECKHE OCTaTKH.
I'eoxpononoruss u e€ w™eroabl. OTHOcUTENbHAsT U aOCONIOTHAsE TEOXPOHOJIOTHUS.
['eoxpoHoIOrnYeCcKas MKajaa: 30Hbl, 3Pbl, IEPUOIbI, STTOXU.

HauanpHble 3Tansl Oprannvyeckon 3BOIOIUM. [10sBIIEHNE U SBOIIOLHS NEPBBIX KIETOK.
OBomonus Metabonu3ma. BozHukHOBeHHE MepBbIX dKocucTeM. COBpeMeHHbIE MUKPOOHbBIE
OMOTUIEHKM Kak aHajor mepBbiX Ha 3emiie coobmectB. Ctpomaronutsl. [IpokapuoTsl u
DYKApPUOTHI.



[Tpoucxoxaenre 3ykapuoT (CUMOHOTeHEe3). DBOIIOIUOHHOE MPOUCXO0KICHUE BUPYCOB.
[IpoucxoxieHre MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHHE OCHOBHBIX TpYIIN
MHOT'OKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tallbl BOJIOLUMHA BBICHINX pacTeHHil. OCHOBHbIE apoMOp(O3bl PACTEHHIA.
Beixon pacrenud Ha cymry. [losiBaeHue CIOPOBBIX PAaCTEHUM M 3aBOCBAHME MU CYLIW.
Cemennble pacteHus. [IponcxoxxaeHue BETKOBBIX PACTEHUN.

OcHOBHBIE 3Talbl 3BOJIIOLMK KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KUBOTHBIX.
Bennckas ¢dayna. KemOpuiickuii B3pbIB — TMOSBICHHE COBPEMEHHBIX THIOB. [lepBbie
XOpAOBBIE KUBOTHBIE. JKU3HB B BOJIE. DBOMIOIMS MO3BOHOYHBIX. [Iporcxoxknenne ampuouit
u pentunui. [Ipoucxoxaenre muekonuraronmx 1 ntull. [IpuHuun kiaroueBoro apomopdosa.
OcBoeHne 6€CrI03BOHOYHBIMU Y TTO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3Butre xu3HM Ha 3emile MO 3paM M IEPUOJAM: apXeil, MpOTEpO30H, MaIeo30i,
Me3030, KaiHO30M. OOmas xXapakTEepUCTHKa KiIMMaTa W Te0JIOTHYECKUX TMPOIECCOB.
[losiBEeHME U paclBET XapaKTEPHBbIX OPraHU3MOB. YTJIe00pa30BaHUE: €ro YCIOBUS U BIUSHUE
Ha ra30BbIi cocTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — KOJIOTHYECKUE KPUZUCHI MPONLIOTro. [IpUuYuHbI U clieICTBUS
MaccoBBIX BBIMUpaHUN. COBpPEMEHHBIN IKOJIOTUYECKUI KpU3HC, ero ocooeHHocTu. [Ipobiema
coxpaHeHusi OMopa3zHo00pa3us Ha 3emIie.

CoBpeMeHHas cucTteMa opraundeckoro Mupa. [[puHIumb! K1accu(puKauy OpraHu3MOB.
OCHOBHBIE CHCTEMATHYECKHUE TPYNIbl OPTaHU3MOB.

JdemoHcTpanuun

[Toptpetsl: @. Penu, JI. Cnannanuanu, JI. ITactep, . 1. Meunukos, A. 1. Onapun, JIx.
Xonpeiis, I'. Mémnep, C. Munnep, I'. IOpu.

Tabmuiet u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [lactepa 1o uzyueHuro
caMo3apoXKaeHus KU3HW», «Cxema onsita C. Mutepa, I'. FOpn», «3tanel Heoprannueckon
sBOIOLINNY, «[ €0XpoHOIOrnYecKas 1Kana», « HauanpHble 3Tanbl OpraHu4eCcKOr 3BOJIIOLUNY,
«Cxema 00pa3oBaHUsl JYKapuOT MyTEM cumOuoreHesa», «CucremMa >KUBOM TPHUPOIBD»,
«Ctpoenue Bupyca», «Apomopdossl pacTeHuit»y, «Punnopute», «OTHOKIECTOUHBIC
BOJIOpOCHN», «MHOIOKIETOUHBIE BOLOpocIny, «Mxuy, «llanoporHukm», «I'onoceMeHHbIE
pacteHusn», «Opranbl LBETKOBBIX pacTeHMi», «(Cxema pa3BUTHUA KUBOTHOTO MHUPAY,
«Apomopdo3ssl KUBOTHBIX», «IIpocreiimmuey, «Kumednomnonoctueiey, «llnockue uepBu»,
«Unenucronorue», «PpiOb»,  «3emHOBOAHBICY»,  «lIpecMmbikaromuecs»,  «IITumby,
«Mnekonurarome», «Pa3Butue KH3HM B apXxeuckou spe», «PazButue KHU3HU B
MPOTEPO3OUCKON 3pe», «Pa3BUTHE KXU3HU B MAJICO30MCKOM dpe», «Pa3Butue Xu3Hu B
M€e3030MCKOM 3pe», «Pa3BUTHE KU3HM B KalHO30MCKOW 3pey», «CoBpeMEHHas cucrema
OpPraHU4ECKOTr0 MUPAY.

O6opynoBanue: TepOapuul pacTeHUN Pa3TUYHBIX OTACJIOB, KOJUICKIIMA HACEKOMBIX,
BJIQXKHBIE ITPENApaThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIMM UIJIOKOKHUX, CKEJIETHI
NO3BOHOYHBIX JKMBOTHBIX, Yy4e€Jia MTULl U 3BEPEU, KOJUIEKIIMM OKAMEHEIOCTEM, MOJE3HBIX
MCKOMAEMBbIX, MYJISKA OPTAaHUYECKUX OCTATKOB OPTraHU3MOB.

Bupryaabnasa naboparopHas padora «Moaenuposanue onbiToB Mumiepa—tOpu no
U3YYEHHUIO0 aOMOTEHHOTO CUHTE3a OPraHUYECKUX COCIMHEHUI B MEPBUUHON aTMoc(epe».



JlaGopaTtopnasi pabdora «/3ydyeHue M omMCaHWE HCKOMAEMBIX OCTATKOB JPEBHHX
OpPTraHU3MOB).

IpakTnueckasi padora «l3ydyeHne OCOOCHHOCTEH CTPOEHHMS PACTCHHM pa3HBIX
OTJZICIIOBY.

IIpakTuyeckas padora «M3yueHue OCOOEHHOCTEN CTPOEHUS IO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJ0BeKa — AaHTPOIOTeHe3

Paznensl 1 3aqaun aHTPONOJIOTHH. METO/IBI aHTPOTOJIOTHH.

CraHoBJ€HUE TIPEACTABICHUIN O MPOUCXO0KICHUM YeJIOBEKA. Penrno3nsie BO33peHHUs.
CoBpeMeHHbIE HAyYHbIE TEOPUHU.

CxoncTBO 4enoBeKka € KMBOTHBIMU. CHCTEMATHYECKOE IIOJIOKEHUE YEJIOBEKA.
CBuzerenbcTBa CXOACTBA 4YEJIOBEKA C JKMBOTHBIMU: CpPaBHUTEIHHO-MOP(OIOrHUECKHE,
AMOpHUOSIOTHYECKUE, (PU3NOTIOro-OnoXuMudeckue, nopeaeHueckue. OTauuMs YeloBeKa OT
KUBOTHBIX. [[pAMOX0KA€HNE 1 KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE rOJIOBHOTO
MO3Ta U BTOPOM CUTHAJIBbHON CUCTEMBL.

JBrwxymue cuibl  (pakTopbl) aHTPOINOTEeHe3a: OHOJIOTMYECKHE, COLUAJIbHBIE.
CooTHolIeHrEe OMOIOrMUECKUX U COLMANIbHBIX (DaKTOPOB B aHTPOIIOTEHE3E.

OcHoBHbIE  CTanguu  aHTponoreHeza. PaHHue  4yenmoBekooOpasHble  00€3bsHBI
(IPOKOHCYJIBI) U paHHUE TMOHTHUIBI — OOIIKE MPEIKH YeTOBEKOOOPA3HBIX 00€3bsIH U JIIO/CH.
ABCTpaJIONIUTEKH — JABYHOTHE TMPEAKU JIIoAend. UenoBeK yMelblid, NEPBbIE H3TOTOBICHUS
opyauii Tpyaa. UemoBeK NMPSMOXOISIIMN W MEPBBIM BBIXOJ JIFOJACH 3a Tpeaesbl AQpUKH.
YenoBek reiaenbO0eprckuii — oOIMMNA TPEIOK HEaHJEPTaTbCKOro YeIOBEKa M YeJIOBEKa
pazyMHOTo0. YeJOBEK HEAHIACPTAIBCKHM KAaK BHUJ JIIOACH XOJOJHOrO KiauMmara. YernoBek
pPa3syMHBIM COBPEMEHHOTO THIIA, JECHUCOBCKMN YEJIOBEK, OCBOCHHE KOHTMHEHTOB 3a
npeaenamu Adpuku. [TaneoreneTnka u najieoreHOMHUKa.

DBOIOIUS COBPEMEHHOIO uesoBeka. EcTecTBeHHbIN 0TOOP B MOIMYJALMAX YEIOBEKA.
MyTanumonHbIi iporiece U moauMopdusm. [lonynsaimroHHbIe BOJIHBL, Ipeiid TeHOB, MUTpaIUs
1 «d(QHEKT OCHOBATEINS B MOMYJISIUAX COBPEMEHHOTO YeJIOBEKa.

Yenoseueckue packl. [lonarue o pace. bonbiue pacel: eBpornieoniHas (e€Bpazuiickas),
aBCTpaJIO-HErpouIHas (PKBATOpHaIbHAs), MOHTOJIOUHAS (a3MaTCKO-aMepuKaHcKasi). Bpems
U TYTH pacceleHus 4YeloBeKa N0 IulaHere. EauHCTBO denmoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh  pacu3Ma. [IpucnocoOieHHOCTh YeIoBeKa K pa3HbIM  YCIOBUSM
OKpYy>Karolen cpeapl. Biausinue reorpaduueckoit cpesl U Apeiida reHoB Ha MOP(HOJIOTHIO U
(Y3HOJIOTHIO YeTIOBEKaA.

MexaucIiuIuinHapHble METOAbl B (u3NyYecKod (OMOJIOTHYECKOW) aHTPOIOJIOTHH.
OBOJIIOLIMOHHASL ~ AHTPOIOJIOTUS M MAJICOAHTPOIIOJIOTUSl  YEJOBEYECKUX  IOITYJISLMIA.
buocoumansHple MccmenOBaHMS —NPUPOABI  4YesloBeKa. lccnemoBaHume — KO3BOIIOLMHU
OMOJIOTUYECKOTO U COIIMAIBHOTO B YEJIOBEKE.

JdeMoHcTpanuu

IToprpetsr: Y. lapsun, JI. Jluku, . . Pornacknii, M. M. I'epacumos.

Tabmuupr u  cxembl: «MeTonbl aHTPONMOJIOTHN», «l'OJOBHOM MO3r 4YeIOBEKay,
«YenoBekooOpa3Hbie 00e3bsiHBbI», « CKENET YeIoBeKa U CKeJleT muMIan3e», «PyTuMeHThI u



aTaBU3Mbl», «J[BIKylME CHUJIBI AHTPOMOTE€HE3a», «IBOJIOLMOHHOE JPEBO YEIOBEKaY,
«ABcTpanonutek», «YenoBek yMmemnbliy, «YenoBek MNpAMOXOASUIMN», «JleHrnCOBCKHiA
yenoBek» «Heanpepranpus», «KpomaHboHIBY, «lIpeakn demoBekay, «ITallbl 3BOIIOLUU
4yenoBeKay, «Packl 4enoBekay.

OOopynoBaHue: MyJSDKM OKaMEHEJIOCTEeH, MPEeAMETOB MAaTEPHAIBHOM KYJIbTYpPHI
MPEAKOB deloBeKa, penponykiuuu (dororpadun) KapTUH C MHUGPOJIOTHICCKUMU U
OMONEHCKUMU CIOKETaMU TPOUCXOXKICHUST 4yenoBeka, (pororpaduu HaXOJOK HCKOIMAEMbIX
OCTAaTKOB YEJIOBEKA, CKEJIET YEIOBEKA, MOJIEIIb YEPETIA YETIOBEKA U Yeperna IUMIaH3€, MOACIb
KHCTH Y€JIOBEKA M KUCTU IIMMIIaH3€, MOJEIH TOPCa MPEIKOB YEIOBEKA.

Jlaboparopnasi padora «M3yueHne OCOOEHHOCTEH CTPOEHHS CKEJIEeTa 4YeJIOBEKa,
CBSI3aHHBIX C IPSMOXOKICHUEM.

IIpakTnueckas padora «3yueHne 3KOJIOTHYECKHUX aJallTAllNi YEIIOBEKay.

Tema 6. DJxojormsi — Hayka O B3aHMOOTHOIICHUSAX OPraHU3MOB H
HAJ0PraHU3MEHHBIX CHCTEM C OKpY:Kamollei cpeaou

3apokaeHue u pa3BuThe dKojoruu B Tpynax A. ['ymbonpara, K. ®@. Pynse, H. A.
CesepuoBa, J. ['exkkensa, A. Tenciu, B. H. CykauéBa. Paznensl u 3amaun 3xonoruu. Ces3b
AKOJIOTHH C IPYTUMU HAyKaMHU.

Mertoabl skonoruu. [lonesbie HaOMIOEHUSA. DKCIIEPUMEHTHI B SKOJIOTUU: IPUPOJIHBIE U
nabopaTopHble. MoaenupoBaHue B HKOJOTMUM. MOHHUTOPUHI OKpYy)Karolmed Cpebl:
JIOKAJIbHBIN, PETMOHAIBHBIN U TJI00QJTHHBIMN.

3HaYeHUE HKOJOTUUECKUX 3HAHUU Ui YeJI0BEKa. JKOJOTHUYECKOE MUPOBO33PEHUE KAK
OCHOBA CBSI3€M 4EJIOBEYECTBA C NMPpUPOAON. POPMUPOBAHUE SKOJOTHYECKOU KYJIbTYPhl U
JKOJIOTUYECKOM IPaMOTHOCTH HACEJICHUS.

JlemoHcTpanumn

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynbe, H. A. CeBepros, 3. ['ekkensb, A. Tencnu, B. H.
Cykaués.

Tabmuier u cxeMsbl: «Pa3aensl 3Koaorum», «MeToapl dKoJaorun», «CxeMa MOHUTOPHUHTA
OKPYIKarOIIEH CPEIBI».

JlaGopaTopHas padora «/3ydyeHrne METOIOB SKOJIOTHYECKUX UCCIIETOBAHUID).

Tema 7. Opranusmsl u cpeaa 00MTAHUA

Okonornueckre GakTopel W 3aKOHOMEpHOCTH ux JeicTBusa.  Kimaccudukamms
DKOJOTHYECKUX (DAKTOPOB: aOWOTHYECKHE, OumoThueckue, aHTpororeHHsie. OOmue
3aKOHOMEPHOCTH JIeUCTBUS 3KoJIornueckux paktopos. [IpaBuno munumyma (K. Inpenrens,
1O. JIu6ux). TonepaHTHOCTb. DBpUOUOHTHBIE U CTEHOOMOHTHBIE OPTAHU3MBI.

AbGuotnueckue (akropel. CBeT Kak dKojoruueckuit ¢aktop. JleiicTBUe pasHBIX
YYaCTKOB COJIHEUHOI'O CHEKTpa Ha OpPraHU3Mbl. OKOJOTMYECKHWE TPYNNbl pPACTCHUN U
KUBOTHBIX 110 OTHOLIEHUIO K CBeTY. CUTHaIbHAsA poJib cBeTa. DOTONEPUOIU3M.

Temneparypa kak skosiornueckuii axrtop. JleWcTBue TemrepaTypbl HA OPTraHU3MBI.
[ToliKkunoTepMHBIE M TOMOMOTEPMHBIE OpPraHU3Mbl. ODBPUTEPMHBIE U CTEHOTEPMHBIE
OpTraHU3MBI.



BrnaxHocTs kak skojoruueckuii ¢pakrop. [IpucnocodbneHuss pacTeHul K Moaaep:KaHuIo
BoaHOro Oamanca. Kiaccudukanusi pacTeHHil 1Mo OTHOIIEHHIO K Boje. llpucrocoGnenus
KUBOTHBIX K U3MEHEHUIO BOJIHOTO PEKUMA.

Cpenpl oOuMTaHMsS OpraHU3MOB: BOJHAs, HA36MHO-BO3/YIIHAs, IOYBEHHAs, TJTyOUHHAS
MOANOYBEHHAsA, BHYTPUOPraHU3MeHHas1. PU3NKO-XUMHYECKHE OCOOCHHOCTU Cpel OOUTaHUS
opranu3mMoB. [IpucnocoOienus: opraHu3MoB K KU3HHU B Pa3HBIX Cpeiax.

buonornueckne putmbl. BHemHue M BHYTpeHHHE PUTMBI. CyTOYHBIE M TOJHMYHBIC
putMbl. [Ipucnoco01eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUN KU3HU.

XKuznennsie popmbl opranu3moB. [lonsiTue o xxu3HeHHoU dopme. JKuzHeHHbie POPMBI
pacTeHui: AepeBbs, KyCTAPHUKH, KyCTAPHUYKHA, MHOTOJIETHUE TPAaBbl, OJHOJIETHUE TPABBI.
XKu3zHeHHble QOpPMBI KMBOTHBIX: THAPOOUOHTHI, T€0OMOHTHI, a3pOOHOHTHI. OCOOEHHOCTH
CTpOeHHMsI U 00pa3a )KU3HHU.

buotnueckue ¢akroppl. Buael OHMOTHYECKMX B3aUMOJEHCTBUI: KOHKYPEHLIMS,
XUIIHMYECTBO, CcUMOMO3 u ero ¢opmbl. [lapasutusm, Koomepauus, MyTyalHu3M,
KOMMEHcalu3M (KBapTUPAHTCTBO, HaxjeOHWMYecTBO). HeTpoduueckue B3auMoaehcTBUsS
(Tormyeckue, dopudeckue, hadpuveckue). 3HAUCHUE OMOTHUYSCKUX B3aUMOACUCTBUH ISt
CYILECTBOBaHMsI OPraHU3MOB B cpejie 0OuTaHus. [IpHHIIMIT KOHKYPEHTHOTO UCKIIFOUEHUS.

JdeMoHcTpanuu

Tabnuupl 1 cxembl: «DKonorudeckue Gaxkropb», « CBETOBOM CIIEKTPY, « IKOJIOTHUECKHE
IPpyNIbl  KUBOTHBIX IO OTHOUIEHUIO K  CBETY», «TEMJOKpPOBHBIE KUBOTHBIEY,
«XOJIOTHOKPOBHBIE KUBOTHBIE», «DHU3MOIIOrMUECKUE afanTalud >XKUBOTHBIX», «Cpelpl
oOuTanus opraHu3mMoB», «buonormyeckue putmby, <«KuzHeHHbIE (OPMBI pacTECHUI,
«KuzHeHHble (POPMBI JKUBOTHBIX», « IKOCUCTEMA IIUPOKOIUCTBEHHOT'O Jieca», « DKOCHCTEMA
XBOWHOTO Jeca», «llenn nutanusy», «XumuuuectBo», «llapasutusm», «KoHKypeHLUs»,
«Cnumbomno3y, «KoMMeHcaIn3mM».

O6opynoBanue: repbdapul PacTCHHM W >KHUBOTHBIX, IMPHUCIOCOOJICHHBIX K BIIUSHUIO
Pa3IUYHBIX DJKOJIOTUYECKHX (haKTOpPOB, TepOapuu CBETOJMIOOMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCJIMBBIX PACTEHUH, CBETOJIIOOUBBIE, TEHETIOOMBBIE U TEHEBBIHOCIUBbIE KOMHATHbBIE
pacTeHusi, repObapuu M KOJUICKIIMU TEIIONIOOUBBIX, 3UMOCTOMKHX, MOPO30YCTONUMBBIX
pacTeHul, uydesia NTUI U 3Bepel, repbapuu pacTeHHil, OTHOCSIIUXCS K TUTpoduTam,
Kcepoduram, Me3oduTam, KOMHATHBIC PACTCHHS JAHHBIX TPYMI, KOJUICKIIUU XKUBOTHBIX,
OOWTAOIINX B Pa3HBIX Cpelax, repoapru U KOJUISKIINHI PACTEHUH U )KUBOTHBIX, 00J1aat0NX
YepTaMH TPHUCIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCIOBHM >KWU3HM, repOapuu u
KOJUIEKIIMM PACTEHUN U JKMBOTHBIX PA3JIMYHBIX KU3HEHHBIX (DOPM, KOJUIEKIUHU >KUBOTHBIX,
YYaCTBYIOUIMX B Pa3IMYHBIX OMOTHUECKUX B3aUMOJACUCTBUSIX.

Jlaboparopnasi padora «BbIsiBIeHHE TPHUCTOCOOJICHUN OPTaHU3MOB K BIIMSHHIO

CBETa».

JlabopaTtopnass padGora «BbIsiBIeHME NPUCIIOCOOJIIEHUH OPraHU3MOB K BIIHSHHIO
TEMIIEPATYPBI».

JlabopaTopHas pabdora «AHaToMHYECKHE OCOOEHHOCTH PACTEHHUI U3 pPa3HBIX MECT
OOUTaHUS.

Tema 8. Ixos10rvsi BUAOB M MOMYJIAUI



DKOJIOTHUECKHE XapaKTePUCTUKU Tmomyssmun. [lomymsanus kak —Ouosiorhyeckast
cuctemMa. Posib HEOTHOPOTHOCTH Cpelbl, PU3NIECKUX OApPbEPOB U OCOOCHHOCTEH OMOJIOTHH
BUJIOB B (DOPMUPOBAHUM IIPOCTPAHCTBEHHON CTPYKTYPhI omyJisuii. OCHOBHBIC IMOKa3aTeNn
MOMYJISILMKU: YUCIECHHOCTh, IJIOTHOCTh, BO3PAcTHAsl M TOJIOBas CTPYKTYypa, POXKIAAEMOCTb,
MPUPOCT, TEMII POCTA, CMEPTHOCThH, MUTPALIUSL.

DKkoyioruyeckasi CTpykTypa nomnyiasiuuu. OleHKa YUCIECHHOCTH MonyJsiiuu. JlnHaMuka
NOMyJSIMU U €€ Pperyjanus. bHOTHMYECKMH NOTEeHUHaT MOonysiuuu. MoaennpoBaHue
JWHAMUKU Tonyssiiuu. KpuBblE pocTa YHCIEHHOCTH MONyJsiliuu. KpuBble BBIKHWBAHUSL.
Perynsaius 4uCIEHHOCTH TOMYJSAIUNA: pojb (PAKTOPOB, 3aBUCSIIMX M HE 3aBUCSIIUX OT
IJIOTHOCTHU. DKOJOTMYECKHE cTpaTerun BUaoB (- u K-ctpaterun).

[TonsiTue 00 s3KoJOrMUYecKoW HUIIEe BHUIA. Mecroobutanue. MHoromepHas MOJENb
skonornyeckor Huu /.M. XatunHcona. PazMepsl skoornueckon Huu. IlotenunanpHas
Y pealn30BaHHas HUIIIU.

Bun xak cucrema nomysanuid. Apeansl BUAOB. BUabl M MX KU3HEHHBIE CTPATETHUU.
DKOJIOTUYECKHUE DYKBUBAJICHTHI.

3aKOHOMEPHOCTA TMOBEJICHUS W MUTPAlUi KUBOTHBIX. DBHOJIOrMYEecKue WHBA3WU
YyKEPOJHBIX BUJIOB.

JdeMoHcTpanuu
[Toptpert: k. . XaTunHCOH.
Tabmuubl ¥ CXEMBL: «JKOJOTHYECKUE  XApAKTEPUCTHKU  MOMYJSALUNY,

«IIpocTpaHcTBeHHass CTPYKTypa TNOMyJsun», «Bo3pacTHble NHUpaMHUIIBI TMOMYJISIIANY,
«CKopocTh 3acefieHHUs] TOBEPXHOCTH 3€MJIM pPa3lIMUYHbIMUA OpraHusmammy», «Mojaelnb
skonornyeckor Humm Jx. M. XatanHcoHay.

O6opynoBanue: repdbapuu pacTeHUM, KOJJIEKIIMH KUBOTHBIX.

JlaGopaTopHas padora «IIpucrnocobieHus: ceMsiH paCTeHUN K pacCEICHUIOY.

Tema 9. Jkon0rust coodmEecTB. IKOJIOTHYECKHE CHCTEMBI.

CoobmiectBa opranu3mMoB. buorieHo3 u ero crpykrypa. CBsizu MeXIy OpraHM3MaMu B
OuoIIeHO3E.

Okocucrema kak OTkpbiTas cuctema (A. [Ix. Tencnu). PyHKUMOHANbHBIE OJOKH
OpPraHU3MOB B DKOCHCTEME: MPOAYIIEHThI, KOHCYMEHThI, peAYyLEeHThI. Tpodruueckrue ypoBHH.
Tpoduyeckue nenu u cetu. AOGHoTHYECKHE OJI0KH SKOCHCTEM. [10UBBI M MITBI B DKOCHCTEMaX.
KpyroBopoTt BemiecTB U MOTOK SHEPTUU B SKOCUCTEME.

OcHOBHBIC TIOKa3aTeld »JKOCUCTEeMbl. buomacca M TNpoOAyKIHA. DKOJIOTHUYECKHUE
MUPaMUJIbI YUCesl, OMOMACChl U SHEPTHUH.

Junamuxa  sxocucmem.  Kamacmpoguueckue — nepecmpotiku.  Daykmyayuu.
HanpaBneHnHbie 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKilecCuu. [lepBUUHbIE U BTOPUYHBIE
CYKIIECCMM M HMX NPUYUHBI. AHTPOIOT€HHBIE BO3JIEUCTBUS Ha cCykueccuu. KiammakcHoe
coobuiecTBo. buopasHoobpasue u moJiHOTa KPyroBOpoTa BEIIECTB — OCHOBA YCTOWYHMBOCTHU
COOOIIIECTB.

[IpupoaHbie PKOCUCTEMBL. JDKOCUCEMbL 03ED U PeK. DKOCUCMEMbL MOPell U OKeaHO8.
Dxocucmemvl myHOp, 1ecos, cmenell, nyCmvlHb.



AHTpONOTEeHHBIE JKOCUCTEMBI. ArposkocucteMa. ArpoiueHo3. Pazmuums mexmay
AHTPOIIOTCHHBIMU U TIPUPOTHBIMH IKOCHCTEMAaMHU.

VYpboskocucrembl. OCHOBHBIE KOMIOHEHTHI ypbOoskocucteM. [opozackas ¢iopa u
¢dayna. CuHanTponu3zanus ropojckor gaynsl. bruojgornyeckoe u x03sUCTBEHHOE 3HAUCHHE
arpo3KOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (OPMHUPOBAHUSA OCHOBHBIX B3aHMMOJICHCTBHII OpPraHU3MOB B
aKocucTeMax. Ponv kackaonozo sgpghexkma u 6ud06-30uguxamopos (Kiouesvix 6udos) 6
@yHKyuoHuposanuu dxocucmem. IlepeHOC HHEPrUM M BEHIECTB MEXKAY CMEXKHBIMU
HKOCUCTEMaMHU. Y CTOMYMBOCTh OPraHU3MOB, TOMYJSIUNA M DKOCHUCTEM B YCIOBHUAX
€CTECTBEHHBIX U aHTPOIIOIE€HHBIX BO3JAEHUCTBUM.

Mexanuszmvl  8030eticmeusi 3a2pA3HEHUll PA3SHBLIX MUNO8 HA CYOOP2aHUIMEHHOM,
OP2AHUIMEHHOM, NONYIAYUOHHOM U OKOCUCMEMHOM YPOBHAX, OCHOBbL IKOJLOSUYECKO2O
HOPMUPOBAHUS AHMPONO2EHH020 8030¢elicmaus. MeTo10JI0THsI MOHUTOPUHTA €CTECTBEHHBIX U
AHTPOTIOTEHHBIX SKOCUCTEM.

JlemoHcTpauun

[Toptpert: A. JIx. Tencnn.

Tabmuubr 1 cxembl: «CTpykTypa OHOIIEHO3a», «IKOCHCTEMa HIUPOKOJIMCTBEHHOTO
necay, «JKOcHCTeMa XBOMHOro Jeca», «DyHKIMOHAJIbHBIE TPYMNbl OPraHU3MOB B
skocucteMe», «KpyroBopor BemecTB B 3KkocucteMe», «llemm mmranms (macTOuIHAS,
AeTpUTHAs )», « IKOJOTHUECKast MUPAMUJIA YUCEI», « IKOJIOTHUECKas MHpaMua OMoMacchy,
«IJKojoruyeckas nupamuaa sHeprun», «O0pa3zoBanue 6omota», «[lepBuyHas cykieccus»,
«BoccTaHoBiieHHe Jieca mocie moxapa», « JKocucTema o3epa», « ArporeHosy», «Kpyropopot
BELIECTB U MMOTOK SHEPTUU B arporeHosey, «lIpumepsl ypooskocucTem».

OO6opynoBanue: repOapuu pacTeHUM, KOJUIEKIIMM HACEKOMBIX, Yydesia MTHI] U 3BEpel,
repOapuu KyJIbTYPHBIX U TUKOPACTYIINX PACTCHHM, aKBAPUYM KaK MOJIETh SKOCUCTEMBI.

IIpakTuyeckas padora «3ydyenue u onvcanue ypO03IKOCUCTEMBD».

JlabopaTropHnasi padora «3yuenue pasHo0Opa3usi MEJIKUX MOYBEHHBIX WICHUCTOHOTUX
B Pa3HBIX IKOCUCTEMAX).

IKCKYypeHs «IKCKypCHs B TUIIMYHBINA OMoreoneHo3 (B 1yOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBIN WJIM TOUMEHHBIH JIYT, 03€p0, 00JI0TO)».

IKCKypcusl « IKCKYpPCHs B arpo3KOCUCTEMY (Ha TOJI€ WIIH B TEIUTMYHOE XO3SIIICTBO )».

Tema 10. buocdepa — riodanbHas 3KOCHUCTEMA

buocdepa — obmienanerapHas 060y104ka 3eMiIu, TJIe CYIIECTBYET WU CYIIECTBOBaja
XKW3Hb. Pa3ButHe mnpeacrtaBieHuii o Ouochepe B Tpymax . 3rocca. Yuenue B. U.
Bepnaackoro o 6uocdepe. Obmactu 6uocdepsl u € cocran. JKuBoe BemiecTBo ouocheps! u
ero GyHKIIIH.

3aKOHOMEPHOCTH  cylecTBoBaHMsl  Ouocdepsl. OcobeHHocTn Ouocdepsl  Kak
ri100anbHOM 3KOCUCTEMBI. J{MHaMu4eckoe paBHOBecue B brocdepe. KpyroBopoTsl BelecTs u
OmoreoxuMuueckue UKIbI (yriepoaa, a3ota). PUTMUYHOCTSG siBJIeHUH B Onocdepe.

3onanbHOCTH OMochepsl. [TonsTue o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHpa, XBOHHBIE
Jeca, CMEIIaHHbIE M IIMPOKOJUCTBEHHBIE Jieca, CTENH, CABaHHBI, MYCTHIHHU, TPOIMUYECKUE
jeca, BhICOKOropbs. KiiuMar, pacTUTeNbHbIN U 5KUBOTHBIA MUP OMOMOB CYIIIH.



Ctpykrypa u (QyHKIUS SKMBBIX CHCTEM, OIEHKa HX PECYpPCHOrOo MOTEHLHWada u
ounocepHbIx QPyHKIUH.

JdeMoHCcTpanuu

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

Tabmuis! u cxemsr: «I"eocdepsl 3eminy, «KpyroBopot azota B mpupoe», «Kpyrosopor
yriepona B npupoae», «KpyroBopor kwuciopoga B mpupone», «KpyroBopor Boasl B
npuponae», « OcHOBHbIE OMOMBI cyIny, « Knmumatnyeckue nosca 3emin», « Tyaapay, «Taiiray,
«Cmemanneiii  siec», «llIupokonuctBenHslii Jiec», «Cremb», «CaBanHay, «IlycThIHY,
«Tpornuueckuu Jiec.

O06opynoBanue: repOapuu pacTEHUNM pa3HbIX OMOMOB, KOJIJIEKIIMH )KUBOTHBIX.

Tema 11. YestoBek M OKpyxKA0OLIAS Cpeaa

DKOJIOTHYECKHE KPHU3UChl U UX NpUuYuHBbL. BosneiicTBue uvenoBeka Ha Ouocdepy.
3arpsi3HEHHE BO3AYIIHOM cpeabl. OxpaHa BO3ayXxa. 3arpsi3HEHHE BOJHOM cpeasl. OxpaHa
BOJHBIX pecypcoB. Pazpymenue noussl. OXxpaHa OYBEHHBIX peCypcoB. M3mMeHenne kimmara.

AHTpPOIIOTEHHOE BO3JCHCTBUE HA PACTUTENBHBIM M JKUBOTHBIM Mup. Oxpana
PACTUTENBHOIO M KUBOTHOTO Mupa. OCHOBHBIE NMPUHUMUIIBI OXpaHbl HpHupoAbl. KpacHbie
kHuru. Ocobo oxpansemble npuponnbsie Teppuropun (OOIIT). boranuueckue caisl u
300JIOTMYECKUE TTApKU.

OCHOBHBIE NPUHUMUIIBI  YCTOMYMBOTO  Pa3BUTHS  YEJIOBEYECTBA M MPUPOIBI.
PannonansHOE€ IPUPOAOIIONB30BAHNE U COXPAHEHUE OMOJIOTUYECKOI0 pa3HOOOpa3us 3eMJu.
OO0mme 3aKOHOMEPHOCTH  TJ00aNbHBIX  DKOJIOTHYECKUX  Kpu3ucoB. (OCOOEHHOCTH
COBPEMEHHOTO KPU3UCA U €TI0 BEPOSITHBIEC NTOCIIEICTBHS.

Pa3zBuTne METOJOB MOHHUTOPHMHIA pa3BUTHUS OMNACHBIX TEXHOTECHHBIX MPOIECCOB.
Cucmemnvie uccnedosanusi nepexooa K pecypcocbepezaroujeti u KOHKYPEHMOCHOCOOHOU
sHepeemuxe.  buonoeuueckoe  pasmoobpazsue u  oOuopecypcvl.  Hayuomanvnule
uHgopmMayuonHvle cucmemvl, obecneuusarowue O00CMYn K UHDOPMAYUU NO COCMOSHUIO
omoenbHuIX U008 U IKocucmem. OCHOBbI IKOPeAOUNUMAYUU IKOCUCTEM U CHOC0608 OOpbObL
¢ buonospescoeHuamu. Pexoncmpykyus Mopckux u Ha3eMHbIX 9KOCUCTIEM.

JdeMoHcTpanuu

Tabmuiel U cxeMbl: «3arps3HeHue arMmocdepbd», «3arps3HeHue TuApocheps»,
«3arpsizaenue mouBbl», «llapaukoBeiii AdpdexT», «Ocobo oxpaHseMble NPUPOTHBIC
TeppuTopumn», «MoAenH yrnpaBisieMOrO MUPay.

OGopynoBanue: ¢otorpadur OXpaHSIEMbIX PACTCHHH U >KUBOTHBIX KpacHOW KHUTH
Poccniickoit @enepanun, KpacHoil KHUTH pernoHa.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOT'PAMMBI 11O
BUOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeTr TpeOOBaHUS K pe3yjibTaTaM OCBOCHUS O0YYarOIIUMHCS
MIPOTPaMM CPEIHETO 00I111eT0 00pa30BaHUs: JIUYHOCTHBIE, METAIIPEIMETHbBIC U IPEIMETHBIC.

B cTpykType TMYHOCTHBIX pe3yJIbTaTOB OCBOCHUS MPOrPAMMBI IO OMOJIOTUH BBIICIICHBI
CIIEIyIOIIME COCTaBIIOIIME: OCO3HAHWE OOYYAIOIMIMMUCS POCCUICKOM TI'paXkIaHCKOU
UJEHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOIPENEIEHUIO,
Hanudyue momueayuu K OOyUYEHUIO OWOJIOTHH, YyeleHanpasieHHoe pa3eumue BHYTPEHHHUX
yOexKAeHUM JIMYHOCTH HA OCHOBE KJIFOUEBBIX IIEHHOCTEW U UCTOPUUYECKUX TPAJAUIUN pa3BUTHS
OMOJIOTUYECKOT0 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb 00YUAIOIINXCSl PYKOBOJICTBOBATHCS B
CBOEH JIESITEIBbHOCTU LIEHHOCTHO-CMBICIIOBBIMH yCTAHOBKAMHU, MPHUCYIIUMH CHCTEME
OMOJIOTUYECKOTO 00pa3oBaHUs, HaAIUuUe HNPABOCO3HAHUS DKOJIOTHUYECKOW KYJIBTYDHI,
cnocooHocmu cmasums 1EIU U CTPOUTD KU3HEHHBIC TIIaHBI.

JIngyHOCTHBIE PE3yJbTAThl OCBOCHUS IPOTPAMMBbI IO OMOJIOTHUHU TOCTUTAIOTCS B €IMHCTBE
y4eOHOM U BOCIIUTATEIILHOU JEATeIbHOCTU B COOTBETCTBUM C TPAAUIIMOHHBIMU POCCUMCKUMU
COLMOKYJIbTYPHBIMH, UICTOPUYECKUMU U TyXOBHO-HPABCTBEHHBIMU LIEHHOCTAMHU, IPUHSITHIMU
B 00IIIECTBE MPaBUJIAMU U HOPMaMU TTOBEJICHUS U CITIOCOOCTBYIOT MPOIEcCcaM CaMOTIO3HAHUS,
CaMOBOCIIMTaHUSI U CAMOPa3BUTHS, PA3BUTUSI BHYTPEHHEH MO3UILIUK JIMYHOCTH, MATPUOTU3MA
Y YBaXKEHUS K 3aKOHY U MPABOMOPSJIKY, YEJIOBEKY TPYyAa U CTapIiieMy MOKOJIEHUIO, B3aUMHOTO
YBOKEHUSI, OCEPEKHOTO OTHOIICHWS] K KYJbTYPHOMY HaClIEOUI0 U TPaJULMAIM
MHOT'OHAIIMOHAJILHOTO Hapoa Poccuiickoit denepanuu, IpUpoJIe U OKPYKAIOIIEN CPEE.

JIndHOCTHBIE pE3yNbTaThl OCBOCHUA YyueOHOTro mpeamera «buomorus» MOKHBI
OTpaxkaThb TOTOBHOCTb U CIIOCOOHOCTH O0YYaIOIIMXCA PYKOBOACTBOBATHCS CPOPMUPOBAHHOM
BHYTPEHHEW TNO3UIMEN JMYHOCTHA, CUCTEMOW IEHHOCTHBIX OPHUEHTAIIMH, MMO3UTUBHBIX
BHYTPCHHUX YOEXKICHHIM, COOTBETCTBYIONUIUX TPATUIUOHHBIM IIEHHOCTSIM POCCHUICKOTO
o0II1ecTBa, pacIIUPEeHNE KU3HEHHOTO OMBITA U OTBITA JEATEILHOCTH B MPOIECCE pPeATU3AINH
OCHOBHBIX HalpaBJICHUN BOCIUTATENbHOM AEATEILHOCTH, B TOM YUCIIE B YACTHU:

1) rpaKIaHCKOT0 BOCTIMTAHUS

c(hOPMUPOBAHHOCTh T'PAXJAAHCKOW TMO3UIIMU OOy4YalolIerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTRA;

OCO3HAaHWE CBOMX KOHCTUTYIIMOHHBIX TIPaB M OOS3aHHOCTEH, yBa)XEHHE 3aKOHA H
MIPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW [EATCIBHOCTH TNPH CO3JaHUU YUYCOHBIX
IPOEKTOB, PEIICHUH YYEOHBIX M TO3HABATENbHBIX 3a]a4, BBITOJIHEHUH OWOJIOTHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH OMpPEAENATh COOCTBEHHYIO IMO3UIMI0O IO OTHOUIEHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €€;



YMEHHUE YYUTHIBAaTh B CBOUX JIEUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUSL JIIOJIEH C pa3HBIMU YOCKICHUSAMH, KYyJbTYPHBIMH IICHHOCTSIMH U
COLIMAJIbHBIM ITOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B TPOIECCE COBMECTHOI'O BBIMOJHEHHUS Y4YEOHBIX,
IIO3HABATEJIbHBIX W HCCIENOBATEIILCKAX 3a/1a4, YBAKUTEIBHOIO OTHOIIEHUS K MHEHHIO
OTIIOHEHTOB MPH 00CYKIEHUU CIIOPHBIX BOIIPOCOB OMOIOTHYECKOTO COJICPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM NEATEIBHOCTH;

2) IATPMOTHYECKOT0 BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTh  POCCUMCKOM  TIPaKJAHCKOW  HJEHTUYHOCTH, MATPUOTU3MA,
YBAKEHMS K CBOEMY HAapOAy, YyBCTBA OTBETCTBEHHOCTH Iepel PoaumHOM, ropnocTu 3a cBOM
Kpaii, CBO0 PoaunHy, CBOM A3bIK U KYJBTYpPY, IPOLLIOE U HACTOSAIIEE MHOTOHAIMOHAIIBHOTO
Haponaa Poccuu;

[EHHOCTHOE OTHOIICHUE K MPUPOAHOMY HACIEAUI0 W MaMSATHUKAM TPUPOIBI,
TOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;

CHOCOOHOCTh OLICHMBATh BKJAJ POCCUHCKUX YYEHBIX B CTAHOBJIEHUE W Pa3BHUTHE
OMOJIOTHUH, TIOHUMAHMS 3HAYCHUsI OWOJOTMU B TO3HAHUHU 3aKOHOB MPHUPOJABI, B KU3HU
YeJI0BEKa U COBPEMEHHOI0 O0IIECTBA;

uaeiiHas  yOeXkIEHHOCTb, TOTOBHOCTh K CHOyKeHH0 u 3amure OTtedecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE IyXOBHBIX LIEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIIEHUBATH CUTYAIIUIO U IPUHUMATh OCO3HAHHBIC PEIICHHUs, OPUEHTUPYSICh
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTHY;

OCO3HaHME JINYHOTO BKJIaJa B IOCTPOEHUE YCTONYMBOrO OyAYILIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJIUTENAM, CO3JAAHUIO CEMbU Ha OCHOBE
OCO3HAHHOT'O IPUHSATHS IECHHOCTEW CEMEMHOM )KU3HHU B COOTBETCTBUHU C TPAAUIIUSIMHU HApOI0OB
Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHUE K MUPY, BKIIIOYAsl ACTETUKY ObITa, HAYYHOT'O M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUIA;

MMOHMMAaHUE YMOIIMOHATBHOTO BO3AECHCTBHUS )KMBOM TPUPOJIBI U €€ IEHHOCTH;

FOTOBHOCTh K CAMOBBIPAQXXECHHUIO B PA3HBIX BHAAX MCKYCCTBA, CTPEMJICHUE MPOSIBIATH
Ka4yeCTBA TBOPYECKOU JIMYHOCTH;

5) ¢usunyeckoro BocnUTAHHMS, (OPMHUPOBAHUS KYJIbTYPHI 3A0POBbS H
IMOIMOHAJILHOIO 0JIaronoJIyuns:

MOHMMAaHUE U peajn3allis 310pOBOro U 6€30MacHOro 00pasa K1U3HH (310pOBOE MUTAHHE,
COOJII0/IEHNE TUTUEHUYECKUX MTPABUIT U HOPM, COAJTaHCUPOBAHHBIN PEXKUM 3aHATUN U OT/AbIXA,
peryisipHas (¢u3nueckass aKkTUBHOCTb), OEpexKHOro, OTBETCTBEHHOIO W KOMIIETEHTHOT'O
OTHOIIIEHHUS K COOCTBEHHOMY (DPHU3HUECKOMY U NICUXHUECKOMY 3/10POBBIO;

MMOHMMAHUE IIEHHOCTU MpPaBWJl WHIUMBHUAYaJIbHOTO M KOJJIEKTUBHOIO 0€30MacHOro
NOBEJICHUS B CUTyallUsX, YTPOKAIOIINX 30POBBIO U )KU3HHU JIFOJIEH;



OCO3HaHUE MOCNEACTBUIA U HEMPUITHS BPEIHBIX NPUBBIYEK (YIOTPEOICHUS aIKOTOJIs,
HapKOTUKOB, KypPEHHUS);

6) TPy10BOIr0 BOCIMTAHUS

TOTOBHOCTH K TPY/ly, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K  AaKTHBHOM  JESATENBHOCTH TEXHOJOTMYECKOM W COLMAIbHOU
HaIIPaBJIEHHOCTH, CIOCOOHOCTh MHULIMUPOBATh, INIAHUPOBATH U CAMOCTOSTEIBHO BBIIIOIHAThH
TaKyo JEATEIIbHOCTb;

UHTEPEC K pa3IinuHbIM chepaM npodeccuoHaTbHOM AESITEIbHOCTH, YMEHUE COBEPIIATh
OCO3HaHHBIA BBIOOp Oynymied npodeccuu U peaiv30BbIBATH COOCTBEHHBIE >KU3HEHHBIC
IUJIaHbL;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSKEHUU BCEH
KU3HY;

7) 3K0JIOTM4eCKOI0 BOCIIUTAHMSA

AKOJIOTUYECKH L1eJ1ecO000pa3HOe OTHOLLEHUE K IPUPOE KaK UCTOUYHUKY JKU3HU Ha 3eMIle,
OCHOBE €€ CyIIECTBOBaHUS,

MOBBIIICHHE YPOBHS 3KOJOTUYECKOW KYJIBTYpbl: PUOOPETEHUE OIbITa TUIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKH X BO3MOKHBIX ITOCJIEICTBHUM JIJIs1 OKPYKAIOLLEH CPEIbI;

OCO3HaHUe TI00aIbHOI0 XapaKTepa 3KOJOTMUYECKUX Ipo0OJieM U IyTel X pelIeHMs;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOpPETAEMBbIE IPH U3YUEHUH OMOJIOTUN 3HAHUS U YMEHUS
IIPU PEIICHUH MPOOJIEM, CBI3aHHBIX C PALIMOHAIBHBIM MPUPOAOIOIb30BaHUEM (COOMIOICHHE
IIpaBUJI MOBEJICHUS B IPUPOJE, HANPABIECHHBIX HA COXPAaHEHUE PABHOBECHS B SKOCHCTEMAX,
OXpaHy BHJIOB, JKOCUCTEM, Orochepsl);

AKTUBHOE HEMPUSITHUE JTEUCTBUN, MPUHOCSIIIUX BpPEI OKPYKAIOIIEH MPUPOIHON Cpele,
yMEHUE IPOTHO3UPOBATh HEOIaronpusITHbIE HKOJIOTHYECKUE MOCJIEICTBUS
MPEANPUHUMAEMBIX JIEUCTBUM U NTPENOTBPALIATh UX;

HaJIMYHUE PA3ZBUTOTO 3KOJIOTMYECKOTO0 MBIIUICHHS, YKOJIOTMYECKOM KYJIBTYpBI, OIbITA
NEATENBbHOCTH JKOJIOTMYECKOW HAIpaBICHHOCTH, YMEHHsS PYKOBOJCTBOBATHCS HUMHU B
MO3HABATEJIbHOM, KOMMYHUKATUBHOW M COLIMAJIBHOW MPAKTUKE, TOTOBHOCTH K YYacTHIO B
IIPAKTUYECKOMN IEATEIBHOCTH KOJIOTUYECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(OpPMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUsI HAyKM U OOIIECTBEHHOM MpakTUKH, OCHOBAaHHOTO Ha JUAJIOTe KYJbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHUE  SI3bIKOBOM M YMTATENbCKOW  KYJIBTYpbl KaK CpeJICTBa
B3aUMOJICUCTBUS MEXIY JIOAbMU U IO3HAHUS MUPA;

MOHMMAaHUE CeUU(PUKU OMOJOTUU KaK HayKd, OCO3HaHMs €€ poiu B (HOPMUPOBAHUU
paloOHaIbHOTO HAYYHOTO MBIIUJICHHUS, CO3JAaHMM IEJIOCTHOTO TMpPEACTaBIeHUS 00
OKpY’KalollleM MHpE Kak O E€IUHCTBE NPHUPOJAbI, YeIOBEKa W OOIIeCTBA, B IMO3HAHUU
NPUPOAHBIX 3aKOHOMEPHOCTEN U PEIICHUH MPOOJIEM COXPAHEHUs TPUPOJHOTO PABHOBECHS;

yOEKIAEHHOCTH B 3HAUMMOCTH OMOJIOTHH JI1 COBPEMEHHOM IIUBUIIM3AINH: 00€CTICUCHHSI
HOBOTO YPOBHSI pa3BUTHS MEAUIIMHBI, CO3/1aHNE MEPCIEKTUBHBIX OMOTEXHOJIOT Ui, CTIOCOOHBIX
pemiaTb pecypcHble MpoOJieMbl pa3BUTHsS 4YEJIOBEYECTBA, IOMCKA MyTeW BbIXOJA U3



TJT00ATBHBIX AKOJIOTHYECKUX TIPOOJIEM M 00CCIIeUeHUs Mepexoia K yCTOHIMBOMY Pa3BUTHIO,
parioHaJIbHOMY HCITOJIb30BAHHUIO TPHUPOAHBIX PECYpCcOB H  (OPMHPOBAHHWIO HOBBIX
CTaHIaPTOB YKHU3HHU;

3aMHTEPECOBAHHOCTH B IMOTYYCHHH OMOJIOTMUECKHUX 3HAHUH B LIEJISX TOBBIIICHUS OOIIIeH
KyJIbTYPBl, €CTECTBEHHO-HAYYHOH TPaMOTHOCTH, KaK COCTaBHOW YacTH (HyHKIIMOHAIHLHOU
I'PaMOTHOCTH O0YYaroIuxcs, GOpMUPYEMOU MTPH H3ydSHUH ONOJIOTHH;

HOHMMAaHHE CYIIHOCTH METOJOB IO3HAHMS, HMCIIOJIB3YEeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh IOJIydaeMble 3HAHUS IS aHaIW3a U OOBSCHEHHUS SIBICHUMN
OKPY’KaloIlIero MUpa M IMPOUCXOASAINNX B HEM HM3MEHEHHUH, YMEHHE JejaTh 000CHOBAHHBIC
3aKJIFOYCHUS HAa OCHOBE HAyYHBIX ()AaKTOB W UMEIONIUXCS JTaHHBIX C IIEJBIO0 IOJyYICHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSTEIBLHO MCIIOJIB30BaTh OHWOJIOTHYCCKUE 3HAHMS IS PCIICHHS
po0JIEM B PEaIbHBIX KU3HCHHBIX CUTYAIIHSX;

OCO3HaHHWE IICHHOCTH HAyYHOH JIEATEIIBHOCTH, TOTOBHOCTD OCYIIIECTBIISATH IPOCKTHYIO
HCCIICIOBATEIILCKYIO ACATCIIEHOCTh HHANBUAYAIBHO U B TPYIIIIC;

TOTOBHOCTh M CHOCOOHOCTh K HEIMPEPHIBHOMY 00pa30BaHUIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHUH IO OHMOJOTMU B COOTBETCTBUH C >KU3HCHHBIMH
MMOTPEOHOCTIIMU.

METAITPEAMETHBIE PE3YJIBTATDBI

MeTtanpeameTHbie pe3yabTaThl OCBOCHHS YUeOHOTO MpeaMeTa « broorus» BKIIOYAIoT:
3HaUUMBbIE I (POPMUPOBAHUS MHPOBO33PECHHSI OOYYAIONIUXCS MEXKIUCITUTUTHHAPHbIE
(MexnpenMeTHbie) OOIEHAyYHbIE MOHSATHS, OTPAKAIOIINE EJIOCTHOCTh HAYYHOW KapTHUHBI
MHpa U CcrieluPprKy METOJ0B MO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO,
SHEprus, SBICHUE, MPOIIECC, CUCTeMa, HayYHBIN (aKT, MPUHIUI, TUTIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TeOpus, WCCIeAOBaHNEe, HAONIONCHNEe, W3MEpPEHHUe, OHKCIEPUMEHT U JApYyTue);
YHUBEpCaIbHbIC YUeOHBIC NEUCTBUS (ITO3HABATEIbHBIE, KOMMYHHUKATUBHBIE, PETYIISITUBHBIC),
obOecrieunBarmme (GopmupoBanue GYHKIMOHATHHOW TPAMOTHOCTH H  COIMAJIBLHOM
KOMIIETCHIIMM O0YYalOIINXCs; CIOCOOHOCTh OOYYalOUIMXCS HCIOJIB30BaTh OCBOCHHBIC
MEXIUCIUTUTMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHbIC YUYeOHbIE NCHCTBUS B
[1I03HABATEJIbHOU U COLMAIIBHON IIPAKTUKE.

B pesynpraTe um3ydeHuwss OHMOJOTMHM Ha YPOBHE CpPEIHET0 OOIIero oOpa3oBaHUS Yy
oOyyarorerocst OyayT chopMUpPOBaHbI IO3HABATEIHHBIC YHUBEPCATIbHbBIE YUCOHbBIC ICHCTBYS,
KOMMYHUKATHUBHBIC YHUBEpCAJIbHbIC yYECOHBIC NCUCTBHS, PETYJSATHBHBIC YHHBEPCAIbHBIC
y4eOHBIC JCHCTBHS, COBMECTHAS JIEATEIHHOCTb.

MeTtanpeameTHbie pe3yabTaTbl OCBOCHHUS MPOTPaMMBbI CPEIHEr0 OOIIero 00pa30BaHus
JIOJIKHBI OTPAXKATh:

OBJajieHUe YHMBEPCAJbLHBIMH Y4€OHbIMM MO3HABATEIbLHBIMHU JeHCTBUSIMU:

1) 6a3oBblIe JIOTHYECKHE JAeiiCTBHUSI:

CaMOCTOSTENIbHO (POPMYJIMPOBaTh U aKTyaJM3UPOBaTh MPOOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;



MCIIOJIh30BaTh TPU OCBOCHHWM 3HAHWN MPUEMBI JIOTUYECKOTO MBINUICHUS (aHaN3a,
CUHTE3a, CpaBHEHHUS, Kiaccupukanuu, 0OOOIICHUS), PACKPHIBATH CMBICT OHWOJIOTHYECKUX
NOHATUN (BBIIEIATh HMX XapaKTEepPHbIE TPU3HAKH, YCTAaHABIMBATh CBSI3M C JAPYTHUMH
MOHSATUSIMHU );

OTIpENEeNATh LETU NeATeTLHOCTH, 3aJlaBas MapamMeTpbl U KPUTEPHUH WX JTOCTHKCHUS,
COOTHOCHTH Pe3yJIbTaThl IEITEILHOCTH C TIOCTABJICHHBIMU IIEIISIMU;

MCTIOJb30BaTh OMOJIOTHYECKHE MOHSATHS Il 00BbsSCHEHUS (DaKTOB W SBIICHUU KHBOU
TIPUPO/IBL;

CTPOUTH JIOTHYECKHE pacCyXICHUs (MHIYKTHUBHBIC, NEAYKTHBHBIC, IO aHAJOTHH),
BBISIBIIATh  3aKOHOMEPHOCTH W TNPOTUBOPEYHMS B pPacCMaTPpUBAEMBIX  SIBJICHUSX,
(hOpMyTUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

PUMEHSTh CXEMHO-MOJICIIbHBIE CPEJICTBA VISl MPE/ICTABIICHUS CYIIIECTBEHHBIX CBA3EH U
OTHOUIIEHUH B U3y4aeMbIX OMOJIOTMYECKUX O0BEKTAX, a TAKKe MPOTUBOPEUUIA pa3HOTO PO/Ia,
BBISIBIICHHBIX B Pa3IMYHBIX HHOOPMAITMOHHBIX UCTOYHUKAX;

paspabaTeiBaTh IUIaH pEIICHHUS MPOoOJeMBI ¢ yYE€TOM aHamW3a HMEIONMIUXCS
MaTepHaTbHBIX M HEMATePUATBLHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JCSTEIBHOCTD, OIEHUBATH COOTBETCTBHE PE3YJIbTATOB IIEIISIM,
OILICHUBATh PUCKHU MOCIIE/ICTBUN JEATEIbHOCTH;

KOOPJIWHUPOBATh W BBIMOJHATH PabOTy B YCIOBHSX PEaTbHOTO, BHPTYAIBHOTO H
KOMOWHHPOBAaHHOTO B3aWMO/ICHCTBHUS,

Pa3BUBATh KPEATUBHOE MBIILICHUE TP PEIICHUH )KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBUS:

BJIA/ICTh HABBIKAMH Y4EOHO-UCCIIEA0BATEIbCKOM U TPOCKTHOM IeITeIbHOCTH, HABBIKAMHU
paspernieHus mpooJieM, CITOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IMTOUCKY METOJIOB
pEIICHUS MPAKTHICCKUX 3a7a4, TPUMEHEHHUIO Pa3INIHBIX METOIOB ITO3HAHMSI,

UCIIOJIb30BaTh PA3JIMYHBIE BUJIbI JEATEILHOCTH MO TMOJYYEHUIO HOBOTO 3HAHHS, €ro
HMHTEpIpETalNU, MPEeoOpa30BaHUIO U MPUMEHEHHIO B YUEOHBIX CUTYAIUsAX, B TOM YUCJIE TIPH
CO37[aHUH YUEOHBIX U COIMAIIbHBIX MPOCKTOB;

dbopMHpOBaTh HAYYHBIA THUI MBIIUICHHS, BIAJCTh HAYYHOHW TEPMHUHOJIOTHCH,
KJIFOUECBBIMH MTOHATHUSIMHA U METOAMHU;

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIE 3a]]a4l B 00pa30BaTEIHLHON NEATEILHOCTH H
KU3HCHHBIX CUTYaIlUsX;

BBISBIISATh TIPUYMHHO-CJICICTBCHHBIC CBS3W M aKTyaJlM3MpPOBaTh 3aJlady, BBIABUTATH
rUnoTe3y e¢ pelieHHs, HaXOJWTh apryMEHTHI IS JTOKa3aTeIbCTBA CBOMX YTBEPIKICHUH,
3a/1aBaTh MapaMeTPhl U KPUTEPUU PEIIICHUS,

aHAM3UPOBATh TIOJYYCHHBIC B XOJAC PCIICHUS 3aJa4d Pe3ybTaThl, KPUTHUECKH
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX yCIIOBHSIX;

JaBaTh OIEHKY HOBBIM CHTYAIIUSIM, OIICHUBAThH MPUOOPETEHHBIH OIIBIT,

OCYIIECTBIISTH 1EJICHANPABICHHBIN TTOUCK TIEpEeHOCca CPEACTB M CIIOCOOOB JCHCTBUS B
po(eCCUOHATIEHYIO CPENY;

yMETh TEPEHOCUTh 3HAHUS B TIO3HABATEIIBHYIO MW MPaKTUYECKYyl0 0OJacTh
KHU3HEACSITCILHOCTH;



YMETh MHTETPUPOBATh 3HAHUSA U3 Pa3HBIX IPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE WJEH, NpeAjiaraTh OPUTMHAJIbHBIE MOJAXOJbl W PELICHUS, CTaBHUTh
po0JIEMBI U 33JJa4H, JOIYCKAIOIUE AIbTEPHATUBHBIE PEIICHNUS.

3) paboTa ¢ nunpopmanueii:

OpPUEHTHPOBATHCS B Pa3IMYHBIX UCTOUYHUKAX MH(OpMALUU (TEKCTE yueOHOro mocoous,
HAay4YHO-TIOMYJISIPHOM  JuTepaType, OWOJOrMYECKUX  CIIOBAapsAX M CIPABOYHHUKAX,
KOMIIBIOTEPHBIX 0a3ax OaHHbIX, B VHTepHeTe), aHanu3upoBaTh MH(MOPMALMIO PA3TUYHBIX
BUJAOB M (OpM MPEJICTaBICHUS, KPUTUYECKH OLIEHWBATh €€ JOCTOBEPHOCTb U
HENPOTUBOPEUYHUBOCTH;

(GopMynIupoBaTh 3ampoChl U MPUMEHITHh PAa3IMYHbIE METOJBI MpPU TOUCKE U OTOOpe
OunoJsiornyeckor nHPpopmMaIuu, He0OXOUMMOM sl BEIIOJIHEHUST YUEOHBIX 3a/1a4;

IpUOOpeTaTh OMBIT UCIOJIB30BaHUS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA,
COBEPILEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIOJIb30BAHMS PA3JIMUHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIbHYIO (OPMY MPEACTABICHUS OHOJIOTHYECKOU
uH(popmanuu (cxemsbl, rpaduKu, TUarpaMmbl, TAOJIULIBI, PUCYHKH U JPYTOE);

WCIIOJIb30BaTh HAYYHBIM $I3bIK B KayeCTBE CpPEACTBAa IpH paboTe ¢ OMOJOrHYECcKOM
uH(popMaluel: IPUMEHATh XUMUYECKHE, (PU3MUECKUE U MaTEMAaTUUYECKHE 3HAKU U CUMBOJIBI,
¢dopMyibl, abOpeBHaTypy, HOMEHKJIATYypy, HCHOJb30BaTh M IMpeoOpa3oBbIBATH 3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA HATTISITHOCTH;

BJQJ€Th HABBIKAMHU pACIIO3HABAHUS M 3allUThl WHGOpMAIMK, HWHPOPMALUOHHOU
0€30MacCHOCTH JIMYHOCTH.

OgBiageHne YHMBEPCAJIbHBIMH KOMMYHMKATHBHBIMHM A€ CTBUSIMU:

1) o0menue:

OCYLIECTBIISATh KOMMYHHUKAILIUU BO BCEX CcPepax KU3HU, AKTUBHO y4aCTBOBATh B JUAJIOTE
WJIM IUCKYCCHH T10 CYLIECTBY 00CYKJ1aeMOl TeMbl (YMEHHE 3aaBaTh BOMNPOCHI, BHICKA3bIBATh
CYXKJEHUS OTHOCHUTEJIbHO BBINOJHEHUs MpEeAJIaraeéMoi 3aJlayd, YYUThIBaTb HHTEPECHl U
COrJIaCOBAaHHOCTH IMO3HMIMI IPYTUX YYACTHUKOB JUAJIOra WIH JUCKYCCUN);

pacno3HaBaTh HeBepOalbHbIE CPEICTBA OOIECHHSA, NOHMMATh 3HAYEHHE COIUATbHBIX
3HAKOB, TMPEANOCHUIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHUTyallud, yMETh CMAr4aTh
KOH(JIUKTBI U BECTU MIEPETOBOPHI;

BJAJIETh PA3IMYHBIMU CTIOCOOAMU OOILEHUSI M B3aUMOJCHCTBHS, TOHUMATh HaMEpPEHUs
APYTUX JIOACH, MPOSIBIATH YBaKUTEIBHOE OTHOIICHHE K COOECEHUKY U B KOPPEKTHOH (hopme
(bopMyIupOBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO M3Jaratb CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SA3BIKOBBIX
CPEICTB.

2) coBMeCTHAs eSTeJbHOCTh:

MTOHUMATh U UCIIOJIb30BaTh NPEUMYILECTBA KOMAHIHON U MHAUBUYyJIbBHON pabOThI IPH
pelieHnn  OMOJIOrMYecKOM MpoOsemMbl, OOOCHOBBIBATH HEOOXOAMMOCTh IPUMEHEHHUS
IpyNNOBbIX (POPM B3aUMOJICHCTBUS IIPU PELLICHUU YUEOHOH 3a7auu;

BBIOMpATh TEMATUKY U METObl COBMECTHBIX JEHCTBHUI ¢ y4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEM Ka)J0ro YieHa KOJIJIEKTHBA,



IIPUHAMATh LEIU COBMECTHOM JAEATEIBbHOCTH, OPraHU30BBIBATH W KOOPAUHUPOBATH
JNEUCTBUS MO €€ TOCTHXKEHUIO: COCTABJIATH IUIAH JIEVCTBUM, PACHpEIeNATh POJIA C YUETOM
MHEHHUM Y4aCTHUKOB, OOCYKJaTh pe3yJIbTaThl COBMECTHON padOTHI;

OLIEHMBATh Ka4€CTBO CBOETO BKJIAAa M KAX/10I0 yYaCTHUKA KOMaH/Ibl B OO pe3ynbTar
1o pa3paboTaHHBIM KPUTEPHUSIM;

IpeUIaraTb HOBBIE MPOEKTHI, OLIEHUBATh WU C MO3UIMU HOBU3HBI, OPUT MHAIBHOCTH,
IIPAaKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh IMO3UTUBHOE CTPATErMYECKOE IOBEACHUE B PA3JIUYHBIX CUTyalUsX,
IPOSIBIISITH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

OBJageHue YHUBePCaIbHbIMU PeryJasaTUBHbIMU ACHCTBUAMM:

1) camoopranu3anusi:

UCIIOJb30BaTh OMOJOTMYECKHE 3HAHUS Ui BBIABICHUS MPOOJIEM M HMX pPELICHUs B
’KU3HEHHBIX U YUEOHBIX CUTyaIUsX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKMX 3HAHUI LEJIEBbIE U CMBICIOBBIE YCTAHOBKHU B
CBOMX JEUCTBUSAX M MOCTYIKAax IO OTHOIICHUIO K JKMBOM IMPHUPOJE, CBOEMY 3J0POBBIO U
30POBBIO OKPYKAKOIINX;

CaMOCTOSITENIFHO OCYILECTBIIATh IIO3HABATENbHYIO ACSITEIbHOCTD, BBISBISATH MPOOJIEMBI,
CTaBUTb U (HOPMYIHpPOBATH COOCTBEHHBIE 33/Jaud B OOpPa30BATEIbHOW MAESITEIBHOCTU U
KU3HEHHBIX CUTYaIUAX;

CaMOCTOSTENIbHO COCTaBJISATh IUJIaH pEUIeHUs MNpoOJieMbl C YYETOM HMEIOIIMXCA
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATOYTCHUM;

JABaTh OLICHKY HOBBIM CUTYaLUsIM;

paciupsTh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEINOUYTEHUMH;

JienaTh OCO3HAHHBIA BBIOOP, ApPryMEHTUPOBAaTh €ro, OpaTh OTBETCTBEHHOCTHh 3a
pelIeHue;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (OPMUPOBAHUIO U MPOSBICHUIO HIMPOKOW SPYIUIMH B pa3HbIX
00J1acTsAX 3HAHUM, TOCTOSIHHO TOBBILIATH CBOM 00pa30BaTEIbHBIM U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYAaIUSIM, BHOCUTh KOPPEKTHUBBI B AEATEIBbHOCTh, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LEIAM;

BJa/leTh HABbIKAMU TMO3HABATEIBbHOM pedieKCUH KaK OCO3HAHHSA COBEPIIAEMBIX
JNEUCTBUM W MBICIMTENBHBIX IIPOLIECCOB, HUX pPE3yJbTaTOB U OCHOBAHUM, HCIIOJIb30BATh
puEMBI pedIeKCHH JIJIsl OLICHKU CUTYAallMH, BHIOOpA BEPHOTO PEILICHUS;

YMETbh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATDH PELLIEHHUS 10 UX CHUKECHUIO;

IIPUHAMATh MOTUBBI U apTYMEHTBI IPYTHUX IIPU aHAJIM3€E PE3yJIbTATOB ACATEIBHOCTH;

3) npuHATHE ceOs U APYTUX:

OPUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKU U JJOCTOMHCTBA;

[IPUHUMATh MOTUBBI U apT'YMEHTHI APYTUX IIPU aHAIU3€ PE3YyJIbTaTOB NEATCIbHOCTH;

IIPU3HABATH CBOE IPABO U MIPABO JPYI'MX HA OIIMOKH;

pa3BUBaTh CIIOCOOHOCTh OHUMATh MUP € TO3UIMH JPYTOro YeIOBEKa.
HPEAMETHBIE PE3YJIBTATBI



[IpeameTHbIC pe3ynbTaThl OCBOCHMS COAEpKaHMs yueOHoro npeamera «buonorus» Ha
yrayOa€HHOM YpOBHE OpPHUEHTHUPOBaHbI Ha oOecredeHue MpoPUIbHOTO O00y4YeHHS
oOyuatomuxcst 6nosoruu. OHU BKITIOYAIOT: CHEIU(PUUECKHE sl OMOJIOTUH Hay4YHbIC 3HAHUS,
YMEHUSL M CIOCOOBI JACHCTBUN MO OCBOCHUIO, MHTEPHPETALNUA U MPeoOpa30BaAHUIO 3HAHUM,
BUJIbI JIEATEILHOCTH IO TMOJYYEHUIO HOBBIX 3HAHUW M HUX MNPUMEHEHHIO B PA3IMYHBIX
y4eOHBbIX, a TaKKe B pEaAIbHbIX J>KU3HEHHBIX cUTyanusix. l[IpenMeTHble pe3yJbTaThl
MIPEICTABIICHBI IO TOJIaM U3YYEHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHUs ydyeOHoro mpeamera «buonorus» B 10 knacce
JOJIKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTb 3HAHUHN O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK,
B ()OPMHPOBAHUU €CTECTBEHHO-HAYYHOU KapTUHBI MUpA, B MO3HAHUU 3aKOHOB MPHUPOJbI U
pelieHu: MpoOJIEM PpalHOHAIBHOTO NPHUPOAOIONB30BAaHUSA, O BKIAJIE POCCHUMCKUX U
3apyOeKHBIX YUEHBIX B pa3BUTUE OMOJIOTHUY;

BJIJICHUE CUCTEMOM OMOJOTMYECKUX 3HAHWM, KOTOPasi BKJIIOYAET: OCHOBOIIOJIAratoIne
OMOJIOTUYECKUE TEPMHUHBI M TOHATHUS (KU3Hb, KJIETKA, OPraHu3M, MeTaboIn3M, TOMEOCTa3s,
CaMOpETyYJIALIMSI, CAMOBOCIPOM3BEEHUE, HACIEICTBEHHOCTh, HW3MEHYMBOCTb, POCT H
pazButue), Ouonornueckue Teopum (kierouyHass teopust T. IlIBanna, M. Ilnelinena, P.
BupxoBa, xpomocomHas Teopus HacienctseHHoctu T. Moprana), yuenus (H. . BaBunosa —
0 LIEHTpax MHOroo0Opa3us U MPOUCXOKICHUS KyJIbTYPHBIX PACTEHHI ), 3aKOHBI (€AMHOOOpa3us
ITOTOMKOB IIEPBOI0 IOKOJIEHHUS], PACILEIIJIEHUS, YACTOTHI TAMET, HE3aBUCUMOT'0 HACIEA0BaHUS
I'. MeHpens, roMoJIOTHYECKUX PSAOB B HacleacTBeHHOM n3MenunBoctd H. V. BaBumnoga),
MPUHIUIBI (KOMIUIEMEHTAPHOCTH );

BIIQJICHUE OCHOBHBIMM  METOJIaMM  HAYYHOIO  IIO3HAHUS, MCIOJb3YEMBIX B
OMOJIOTHYCCKUX HCCIICIOBAHUSAX KUBBIX OOBEKTOB (OINMHUCAHHUE, U3MEPEHHUE, HaOJI0JICHHE,
AKCIIEPUMEHT);

YMEHHUE BBIIEIATH CYIIECTBEHHBIE MPU3HAKU: BUPYCOB, KJIIETOK MPOKAPUOT U IYKAPHOT,
OJIHOKJIETOYHBIX 1 MHOTOKJIETOUYHBIX OPTaHU3MOB, B TOM YHCIIe OaKTEpHil, TpuOOB, paCTEHUH,
KUBOTHBIX W YEJIOBEKAa, CTPOCHUSI OPraHOB M CHUCTEM OPraHOB pACTEHHH, *KUBOTHBIX,
YeJIOBEKa, IPOLIECCOB IKU3HEAEATEIbHOCTH, IPOTEKAIOIUX B OpPraHU3Max pacTEHUH,
KUBOTHBIX W YeJIOBEKa, OWOJOTMYECKUX MPOIECCOB: OOMEHa BelecTB (MeTadonun3Mm),
MpEBpAIICHHs] DHEPrUHu, OpPOKEHMs, aBTOTPOPHOro M TreTepoTpo(HOTO TUNOB MUTAHUS,
doTocuHTE3a U XEMOCHHTE3a, MHTO3a, Meio3a, TrameToreHesa, AMOpHOIeHe3a,
MOCTAIMOPHUOHAIBHOTO PAa3BUTHS, PA3MHOXKECHHS, WHIWBUIYAJIBHOTO PAa3BUTHUS OpraHU3Ma
(oHTOTEHE3a), B3aUMOJICHCTBUS T€HOB, T'€TEPO3HCa, HICKYCCTBEHHOTO 0TOOpA;

YMEHHE YCTaHABIMBATh B3aUMOCBSI3U MEXAY OPraHOMJAAMHU KJICTKH U UX (PYyHKIHSIMU,
CTPOEHHEM KJIETOK Pa3HbIX TKaHEeW U uX QYHKIMIMU, MEXAY OpPraHaMH U CUCTEMaMH OpraHOB
Yy PacTEeHHWI, KUBOTHBIX M UYEJIOBEKA W WX (YHKIIUSAMH, MEKIY CHUCTEMaMH OPTaHOB U UX
GyHKIUSAMEU, MEXIY dTarnaMu OOMeHa BEIECTB, 3TallaMU KJIETOYHOIO IUKJIA U KU3HEHHBIX
IIUKJIOB OPTraHU3MOB, STalaMd 3MOPUOHAIBHOTO Pa3BUTHS, T€HOTUIIOM M (DEHOTHUIIOM,
(dheHoTUIIOM U (paKTOpaMu CpeJibl OOUTAHMS;



YMEHHE BBISIBIIATH OTIWYUTEIbHBIC TPU3HAKH KUBBIX CUCTEM, B TOM YHUCJIE€ PACTEHU,
KUBOTHBIX U YEJIOBEKA;

YMEHUE UCTOIb30BaTh COOTBETCTBYIOUIUE APTYMEHTHI, OMOJIOTHYECKYIO TEPMUHOIOTHIO
Y CUMBOJIMKY JIJIsl JOKA3aTeIbCTBA POJICTBA OPTaHU3MOB PAa3HBIX CUCTEMATUUYECKUX TPYIII;

yMEHHE peliaTh OMOJIOTMYecKHe 3aaud, BBISABIATH MPUYUHHO-CICACTBEHHBIE CBSI3U
MEXIy HCCIEAYyeMbIMH OHOJIOTMYECKMMHU MpOLECCaMU M SIBICHUSIMH, J€JaThb BBIBOJBI U
POrHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTaTOB,;

yMEHUE BBINOIHATH Ja00OPATOPHBIE U MPAKTUYECKUE pabOThI, COOJIIOAATH MIpaBUiIa MIPH
paboTe ¢ yueOHBIM U JTabOpaTOPHBIM 000PY/I0BAHHUEM;

YMEHHE BBIJIBUTATh THUIIOTE3bl, MPOBEPSITh HMX IKCICPUMEHTAIBHBIMU CpPEICTBAMU,
bopMynupysa Ueldb HCCIEAOBAHMS, aHAJU3UPOBATH IOJYYEHHBIE pE3yJbTaThbl W JI€JaTh
BBIBO/IBI;

YMEHHE y4acTBOBAaTh B yUE€OHO-MCCIIE0BATENLCKON paboTe Mo OUOJIOrUH, SKOJOTUU U
MEJUIMHE, POBOAUMON Ha 0a3€ MIKOJBHBIX HAyYHBIX OOIIECTB, U MyOJIUYHO MPEACTABIISTH
MOJTYYEHHbIC PE3YJIbTaThl HA YYCHUYECKUX KOH(PEPEHIIUSIX;

YMEHUE OLIEHHBATh STUYECKHUE AaCIEKThl COBPEMEHHBIX HCCIEIOBAHMM B 00JacTH
OMOJIOTUM YW METUIMHBI (KJIOHUPOBaHUE, UCKYCCTBEHHOE OILJIOJIOTBOPEHHE, HAIPABICHHOE
M3MEHEHHUE TeHOMA U CO3[aHNe TPAHCTEHHBIX OPraHU3MOB);

YMEHHME  OCYIIECTBJISTh OCO3HAHHBIM  BBIOOp  Oyaymiei  mpodeccuoHalbHOU
JEeSATENBHOCTH B 00JacTH OUOJOTUU, MEAULIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIBCKOTO
XO35UCTBA, THUIIEBON  MPOMBIIUIEHHOCTH, YIUIyOJIATh  TO3HABaTEIbHBIM  HMHTEpPEC,
HaIpaBJICHHBIM HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH mMpodeccud U MPOAOHKEHHUE
OMOJIOTUYECKOTO 00pa30BaHUs B OPraHU3AIMIX CPEIHEro MpoeCcCUOHATBLHOTO U BBICIIETO
o0pa3oBaHus.

[IpeameTHbIe pe3ynbTaThl OCBOCHUSI ydyeOHoro mpeamera «buonorus» B 11 kKnacce
JOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUIN O MECTE U POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX HAYK,
B (JOPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOI! KapTUHBI MUpPA, B TO3HAHUU 3aKOHOB
MPUPOBI U PEIIEHUH SKOJOTUYECKHUX POOJIEM YeIOBEYECTBA, a TAK)KE B PELICHUU BOIIPOCOB
pPalMOHAIIBHOTO MPUPOJIONOJIb30BAHUS, U B (DOPMUPOBAHUM ILEHHOCTHOTO OTHOUIEHUS K
npupojie, oOUIECTBY, YEIOBEKY, O BKJIAJI€ POCCUHUCKUX U 3apyOCKHBIX YUEHBIX-OUOJIOTOB B
pa3BUTHE OHUOJIOTHH,

yMEHUE BJIa/IETh CUCTEMON OMOJIOTUYECKUX 3HAHUM, KOTOPAasi BKIIIOYAET ONPECICHUS U
MOHUMAHUE CYIIHOCTH OCHOBOIOJIArarolux OWOJOTMYECKUX TEPMUHOB U TOHSTHM (BHI,
skocucTteMa, Omocdepa), Ouonormyeckue Teopun (dBonrorMoHHas Teopus Y. [lapBuHa,
CUHTETHYECKasl Teopust 3BoironuM), yueHus (A. H. CeBeprioBa — 0 MyTsSIX U HaNpaBIEHUSAX
spommoruu, B.M. BepHanckoro — o Ouocdepe), 3akoHbI (TeHeTUYECKOTo paBHOBecus JIx.
Xapau u B. BaitnOepra, 3apossiieBoro cxojacrsa K. M. bapa), npasuna (Mmuaumyma lO.
JInbuxa, HSKOJIOTMYECKOW MHUpaMUIbl IHEPTUM), THUNOTEe3bl (rumore3a «mupa PHK» V.
['un6epra);

YMEHHE BJIAJIETh OCHOBHBIMU METOJaMU HAy4YHOTO I[IO3HAHUS, HUCIOJIb3YEMbIMHU B
OMOJIOTUYECKUX HCCIEAOBAHUSIX JKUBBIX OOBEKTOB M IKOCUCTEM (OMHCAHHE, U3MEPEHUE,



HaOII0/IEHUE, HKCIIEPUMEHT), CIOCOOAMHU BBISIBICHUS U OIICHKH aHTPOIMOTEHHBIX U3MEHEHUN
B IIPUPOJIE;

yMEHUE BBIICIATH CYIIECTBEHHBbIE MPU3HAKU: BHUJIOB, OMOTEOIIEHO30B, DKOCHUCTEM H
onocdepbl, CTAOUIU3UPYIOUIETO, ABMXKYILIETO U Pa3pbIBAIOIIETO €CTECTBEHHOTO OTOOpa,
QJIJIOTIATPUYECKOTO ¥ CHMIATPUYECKOIO BHUI000pa30BaHUSA, BIUSHHUS JBIKYIIMX CHII
HBOJIIOLIMY HA T€HO(GOH]I MOMYJISIIIUK, TPUCTIOCOOJICHHOCTH OPTaHU3MOB K Ccpejie 0OuTaHus,
YyepeloBaHus HaNpaBJICHUN HBOIIOIMHU, KPYroBOpOTa BEIIECTB W IOTOKAa JHEPrUU B
HKOCUCTEMAX;

YMEHHUE YCTaHaBJIMBATh B3aUMOCBS3U MEXIY MPOIECCAaMU SBOIIONUHU, JIBUKYIIUMHU
CHJIaMU aHTPOTIOTeHe3a, KOMIIOHEHTAMHU PA3JIMYHBIX SKOCUCTEM U MIPUCTIOCOOTCHUSIMUA K HUM
OpTraHHU3MOB;

YMEHUE BBIABIATh OTIUYUTEIbHBIC MPU3HAKU JKUBBIX CHUCTEM, IMPHUCIOCOOJIECHHOCTD
BUJIOB K cpene oOWTaHusA, a0MOTUYECKMX U OHUOTHYECKHX KOMIIOHEHTOB 3KOCHUCTEM,
B3aMMOCBS3€ OpPraHU3MOB B COOOINECTBAX, aHTPOMOTEHHBIX H3MEHEHHH B JKOCHCTEMax
CBOEM MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTHYECKYIO0 TEPMUHOIOTHIO
U CHUMBOJIUKY JUJIS JIOKAa3aTeIbCTBA POJICTBA OPTraHU3MOB Pa3HBIX CHUCTEMATHYECKUX TPYIIII,
B3aMMOCBS3M OPTaHU3MOB U CPEJbl OOUTaHUS, EAUHCTBA YEJIOBEUECKUX pac, HEOOXOUMOCTH
COXpPaHEHHUsI MHOT000pa3us BUAOB M DKOCUCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPUPOJIBI U
YeJI0BEYECTBA;

yMEHHUE pelaTh OMOJOTUYECKUE 3a/laud, BBISIBISATH MPUUYUHHO-CIICICTBEHHBIE CBS3H
MEXIy HCCIEAyeMbIMU OWOJIOTHYECKUMHU TMPOIIECCAMH U SIBIICHUSMH, J€JaTh BBIBOJBI U
MIPOTHO3bI HA OCHOBAHUU TOJTYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIMOJIHATH JJA0OPAaTOPHBIE U PAKTUYECKUE padOThI, COOJIIOAATH IIpaBUiIa MpH
paboTe ¢ yueOHBIM U JJabOpaTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPATh UX OKCIEPUMEHTAIBLHBIMU CPEACTBAMH,
dbopMmynupys 1eldb HWCCIACAOBAHMS, aHAJTU3UPOBATH TOJYUYEHHBIE pe3yJibTaThl M JeiaTh
BBIBOJIBL,

YMEHHE y4acCTBOBaTh B yU4e€OHO-UCCIEI0BATEIBLCKON paboTe Mo OMOIOTHH, IKOJOTUH U
MEHIMHE, TPOBOIUMON Ha 0a3e IMIKOIBHBIX HAYYHBIX OOIIECTB, U MyOJUIHO TPEICTABISThH
MOJTyYCHHBIC PE3YIbTAThl HA YUCHUUYECKUX KOH(DEPEHITUSAX;

YMEHHE OIIEHWBATh THUIOTE3bl M TEOPUU O TPOUCXOKICHUU O>KU3HH, UYEIIOBEKA M
YeJI0OBEYECKIX pac, 0 MpUYMHAX, TOCIEACTBUAX U CIOC00ax MpeJOTBPAIICHUS TII00ATBHBIX
M3MEHEeHM B buocdepe;

YyMEHHE  OCYIIECTBISATh OCO3HAHHBIA  BBIOOp  Oyaymiedt  mpodeccruoHambHOM
NeSTeTbHOCTH B 00JacTH OWOJIOTHH, OKOJOTHUH, MPUPOJIONOIB30BAHUS, MEIHUIINHBI,
OMOTEXHOJIOTMH,  TICHXOJIOTUH,  BETEPUHAPUHU,  CEIbCKOTO  XO3sICTBa,  MHILEBOM
POMBIIIEHHOCTH, YIIIyOIsTh MO3HABATEIbHBIN MHTEpPEC, HANpPABJICHHbIH HA OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH mpodeccud U MPOAOTKEHHE OHOJOTMYECKOro O0pa3oBaHUs B
OpraHMU3aIMsIX CPeTHEr0 MPOodECCHOHATBLHOTO U BBICILIEr0 00pa30BaHMS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KoJsimyecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM udposbie
Ne i/ NporpaMMEI pas Beero Kontpoabubie IIpakTnueckue f)lgpg:m ar e.])ILHbI e
padoThI padoThI pecype
1 buonorus kak Hayka 1
2 JKuBbI€ CHCTEMBI M X U3yUYCHHUE 2
3 buonorus knetku 2 0.5
4 XHUMHYECKasi OpraHu3amus KIECTKHA 10 1
5 Crpoenre u GyHKIUHU KICTKU 8 2
6 OOMeH BellecTB U peBpallleHue S3HEPTUU B 9 1
KJICTKE
v HaCJ'Ie,I[CTBeHIfa}I uHpopMaLus U 9 05
peanu3anus e€ B KIeTKe
8 JKu3HEHHBIN UK KICTKU 6 1
9 CtpoeHue u QyHKIIMH OPraHu3MOB 17 1.5
10 Pa3mHOkeHue U pa3BUTHE OPTaHU3MOB 8 1.5
11 ['eHeTHKa — HayKa O HACJIEICTBEHHOCTH U 5 05
U3MEHYHMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH NU3MEHYHNBOCTH 6 1
14 I'eHeTHKa yenoBeka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 BroTexHONMOorHs ¥ CHHTETHYECKass OMOJIOTHs 4
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 13




11 KJTACC

KoauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeEM (ungposbie)
Ne ni/m
NMPOrpaMmblI Bcero Kontponbueie  Ipakrmyeckue odpa3oBaTe/bHbIE
padoThI padoThI pecype
1 3apoxIeHUE U Pa3BUTHE IBOJIOIIMOHHBIX 4
MPEJICTABICHUI B OMOJIOTHI
2 Muxkpo3BoIIOLHs U €€ PE3yIbTaThl 14 2
3 MakposBoTIOIUS U € Pe3yJIbTaThl 6
[TpoucxoxaeHue u pa3BUTHE )KU3HU HA
4 P A P 15 15
3emie
5 [TpoucxoxaeHue yeaoBeKa — aHTPOIIOTEHES 10 1
DKOJIOTHSI — HayKa 0 B3aHMOOTHOIIICHUSIX
6 OpPraHU3MOB M HaIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKPYXKAaIOIIEH cpeaoi
7 Opranusmel U cpeia 0OUTaHus 9 15
8 DKOJIOTHS BUJIOB U TOMYJISIIUN 9 0.5
DKos0rus coo01IecTB. DKOJIOTHYECKHE
9 B 12 0.5
CUCTEMBI
10 bruocdepa — riodabHas SKOCUCTEMA 6
11 UenmoBek U OKpy’KaroIas cpea 6
12 PesepBHOE Bpemst 8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5




ITPOBEPAEMBIE HA EI'D 110 BUOJIOI'UM TPEBOBAHUA K PE3YJIbTATAM
OCBOEHUSI OCHOBHOM OBPA30OBATEJIbHOM IMPOI'PAMMBI CPEJHEIO
OBHIEI'O OBPA30BAHUA

Kon
NpoBePSIEeMOro
TpeOoOBaHUs

IIpoBepsiemble TpeGOBaAHUSA K MPeAMETHBIM Pe3y/JbTATAM O0CBOEHUS
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbI CPeIHEro 001ero 00pa3oBaHus

CdopmupoBaHHOCTH 3HAHUHM O MECTE U POJIU OMOJIOTUU B CUCTEME €CTECTBEHHBIX
HayK, B (DOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHUHBI MHpa, B
MO3HAHUM 3aKOHOB MPHUPOJbI U PEIIEHUU S>KU3HEHHO BAXKHBIX COLMAIBHO-
STHYECKUX, IKOHOMHUYECKUX, IKOJIOTHUECKUX MPOOJIEM YeTIOBEYECTBA, a TAKKE B
pElIeHNH BOMPOCOB PAlMOHAIBLHOTO MPHUPOIONOIb30BaHuUs, B (HOPMUPOBAHUU
LIEHHOCTHOTO OTHOIIEHUS K TpuUpoje, OOIIEeCTBY, YEJIOBEKY; O BKJaje
POCCHUICKHX U 3apyOEKHBIX YUEHBIX — OMOJIOTOB B pa3BUTHE OMOJIOTUU

Bnanenue cucremoil 3HaHMH 00 OCHOBHBIX METOJaX HayyHOIO I103HAHUS,
WCTIOJIb3YEMBIX B OMOJIOTUIECKUX UCCIIETOBAHMSIX JKUBBIX 00BEKTOB M AKOCUCTEM
(onmcanue, U3MepeHue, MpoBeAeHUE HAOMIOIEHU); cl1oco0aMu BBIABICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B IIPUPOJIE.

YMeHHe BBIABHUraTb TUIOTE3bl, IPOBEPATH HX  OKCIIEPUMEHTAIbHBIMU
cpeacTtBaMu, (QOpPMYIHPYs LENb HCCIEAOBAHUS, aHAIM3UPOBATH IOJTYYCHHBIC
pE3yJIbTAThl U JEJIaTh BBIBOJBL.

BolsiBieHHE 3aBUCUMOCTH MEXIY HCCIIEIyEMbIMU BEIMYMHAMHU, OOBSICHEHHE
MOJIyYEHHBIX PEe3yJbTaTOB U (POPMYJIUPOBAHHUE BHIBOJOB C HCIIOJIb30BAHUEM
Hay4HBIX [IOHATHHI, TEOPUHI U 3aKOHOB

YMeHue BIaeTh CHUCTEMON OHOJOTHYECKHX 3HAHUM, KOTOpas BKIIOYACT:
OCHOBOIIOJIATaloIIMe OUOJIOTHYECKHe TEPMHUHBI M TIOHSTHS (3KH3Hb, KIIETKA, TKaHb,
OpraH, OpraHu3M, BHJI, OMYJISIH, SKOCUCTEMa, OHMOIIeHO3, Orocdepa; MeTadomm3Mm,
rOMeOCTa3, KJIETOYHBI IMMYHUTET, OMOCUHTE3 OelKa, OMOTIOIUMEpBI, TUCKPETHOCTD,
CaMOPETYJISIMS,  CAMOBOCIIPOM3BEICHHUE,  HACJIEACTBEHHOCTh, HM3MEHYMBOCTb,
SHEPro3aBUCHUMOCTb, POCT U PA3BUTHE);

ouonornueckue Tteopuu: kieroyHas teopus T. IlIBanna, M. Illnelinena, P.
BupxoBa; kioHalbHO-ceneKkTuBHOTO nMmyHuteta [1. Opmux, 1.11. MeunukosBa,
XPOMOCOMHAasi TEOpHUsl HaciaeAcTBeHHOCTH T. MopraHa, 3aKOH 3apOJbIIIEBOTO
cxoactBa K. bapa, sBomtounonnas teopust Y. JlapBuHa, CHHTETHYECKasi TEOpUs
IBONIONINU, Teopusi aHTpomorene3a Y. JlapsuHa; Teopust Ouoreorenoza B.H.
CyxkauéBa; yuenue H./. BaBunoBa o 1ieHTpax MHOT00Opasusi ¥ IPOUCXOXKICHUS
KyJIbTypHBIX pacTeHud, ydenne A.H. CeBepiioBa o MyTSX W HaIlpaBICHUAX
sBoonny, yuenue B.U. Bepuaackoro — o 6uocdepe);

3aKOHBI  (€IMHOOOpa3Wsi TMOTOMKOB TIEPBOTO TOKOJEHUS, PaCHICTUICHUS
MIPU3HAKOB, HE3aBUCUMOT0 HaclieJoBaHus Npu3HaKkoB ['. Menaens; cluernieHHoro
HACJIEIOBAHUSI TPU3HAKOB M HapyIlIeHUs cuemieHuss reHoB T. Moprana;
FOMOJIOTUYECKUX PSAJOB B HacieAcTBeHHOM wu3aMenunBoctu H.U. Basunosna;
reHeTudyeckoro pasHoBecus Jx. Xapau u B. BaiinOepra; 3apobIieBoro
cxoxactBa K. bapa; Ouorenernyeckuii 3akon 3. ['ekkens, . Miomiepa);
MIPUHLIMIIBI (YUCTOTHI FaMeT, KOMIUIEMEHTAPHOCTH);

npaBuia (MuaumyMa FO. JInOuxa, S5K0JIOrH4ecKoi mupamMu bl Yuces, OMoMacchl
Y DHEPTUHN);

runoressl (kKoarepBatHoi A.M. Onapuna, nepBuyHoro OynboHa J[x. XomnjaeiHa,
mukpochep C. dokca, pudbozuma T. Yek)

YmMmenue peuraTtb IMOUCKOBBIC OHOJIOrUYECKHUE 3ala4i; BbIABJIATL HNPUYHUHHO-
CICACTBCHHBIC CBsA3HM MCXKAY HCCICAYCMBIMU OHOJIOrMYECKUMU 06’BCKTaMI/I,




MIPOLIECCAMU U SBJICHUSIMHU; JI€TATh BHIBOJIbI 1 IPOTHO3bI HA OCHOBAHUH TIOTYYEHHBIX
PE3yNbTaTOB,

COCTaBJIATh T€HOTUIIMYECKUE CXEMbl CKPEUIMBAHUSA JJII  Pa3HbIX  THUIIOB
HacJIeJOBaHUsI IPU3HAKOB Y OPraHU3MOB, COCTaBIIATH CXEMbI MIEPEHOCA BEUIECTB U
SHEPruu B 3KocUcTeMax (1eTH MUTAHUSI, TUIIEBbIC CETH)

YMeHue ycTaHaBIMBaTh B3AaUMOCBSI3M MEXIY CTPOCHHEM H  (DYHKIUSAMHU:
OpPraHOMJIOB, KJETOK pa3HBIX TKaHEH, OpraHaMM M CHUCTEMaMu OpIaHOB Yy
pacTeHuil, )KUBOTHBIX M YEJIOBEKA; MEXIy dTamaMH OOMEHa BEIECTB; dTalaMH
KJICTOYHOTO IUKJIA W JKU3HEHHBIX IIMKJIOB  OPraHM3MOB;  JTalaMu
SMOPHOHAIBHOTO PA3BUTHS; TCHOTUIIOM M (PEHOTHIIOM, (PEHOTHIIOM U (haKTOpaMu
cpenbl OOMTaHUsI; MPOLIECCaMH IBOJIOINH; IBHXKYIIIMMU CHIIAMHU aHTPOIIOTEHE3a;
KOMIIOHEHTAMU Pa3IMYHbIX 3KOCUCTEM U MPUCTIOCOOICHUSIMHU K HUIM OPTaHU3MOB

YMeHue BBIICNATH CyIlIeCTBEHHBIE IPU3HAKHU:

CTPOCHHSI BHPYCOB, KIETOK IPOKAPUOT U OYKAPUOT; OJHOKJICTOYHBIX U
MHOTOKJIETOYHBIX OPIaHU3MOB, BUJIOB, OMOTEOIIEHO30B, 3KOCUCTEM U OHoc(ephI;
CTPOCHHS OpPraHOB W CHCTEM OPraHOB pACTEHUMH, >KHBOTHBIX, YEJIOBEKa;
MPOIIECCOB  YKU3HEICATEILHOCTH, MPOTEKAIOIIMX B OpPraHU3Max pacTCHUH,
KUBOTHBIX M 4YEJIIOBEKa; OWOJIOTMYECKUX TIPOIECCOB: OOMEHa BEIIECTB
(MeTabonu3M), wuwHGOpPMAIMM W MPEBpAIllCHUS  DHEPrud, OpOXKeHHS,
aBTOTPO(PHOTO U TeTEPOTPOPHOTO TUIIOB MUTAHUS, POTOCHHTE3a K XCMOCHHTE3A,
MUTO33a, MEi03a, TaMETOTeHe3a, IMOPHUOTeHe3a, TOCTIMOPUOHAIBHOTO Pa3BUTHS,
Pa3MHOXKCHHUS, WHAWBUAYAIBHOTO  PAa3BUTHS  OpraHm3Ma (OHTOTCHE3a),
B3aMMOJICHCTBHSI T'€HOB, TeTEpPO3KCa; JCUCTBUI HMCKYCCTBEHHOTOo OTOOpa,
CTa0MIIN3UPYIOUIETO, ABIDKYIIETO M Pa3phIBAIOIIETO E€CTECTBEHHOTO OTOOPA;
QIJIONIATPUYECKOT0 U CUMIATPUUYECKOTO BUA000pA30BaHUS; BIUSHUS JABIKYIIUX
CWJI DBOJIIONIMMA HAa T€HOMOH MOMYJISAIUHN; MPUCITIOCOOIEHHOCTH OPTraHU3MOB K
cpene obuTaHus, YepeoBaHUS HAIMPABJICHUN DBOJIOIUU; KPYTrOBOPOTa BEUIECTB
Y TIOTOKA DHEPTHH B SKOCHCTEMAX

ChopmMupoBaHHOCTh YMEHUSI BBIICNATH CYLIECTBEHHBbIE IPU3HAKH BHPYCOB,
KJIETOK TPOKApUOT U DSYKapUOT; OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
OpraHU3MOB, BHUJIOB, OHMOTEOIIEHO30B M IKOCHUCTEM; OCOOEHHOCTH IPOIIECCOB
oOMEHa BelIeCTB M IMpeBpallleHUus] HHEpruu B KJIETKe, (POTOCHHTE3a,
TUTACTHYECKOTO M DHEPTeTHYECKOro OOMeHa, XeMOCHHTE3a, MHTO03a, Meho3a,
OIJIOZIOTBOPEHMSI, PA3BUTUS W Pa3MHOXKEHHUS, WHAMBUIYAJIbHOTO DPAa3BUTHUS
opranusma (oHTOreHe3a), OOpbOBI 3a CyIIECTBOBAaHHE, €CTECTBEHHOTO 0TOOpa,
BUZ000pa30BaHusl, MPHUCIIOCOOJEHHOCTH OpPraHW3MOB K cpele oOuTaHus,
BJIMAHHA KOMIIOHCHTOB 3KOCHUCTEM, aHTPOIIOTCHHBIX H3MEHEHUH B DKOCHCTEMaX
CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB U MPEBpAIIEHUs SHEPruH B Ouocgepe

YMeHHe HCIONb30BaTh COOTBETCTBYIOIIME ApPTyMEHTHI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO M CUMBOJIMKY JUISI JOKA3aTEIbCTBA POJACTBA OPTaHU3MOB PA3HBIX
CHCTEMaTUYeCKHX TPYII; B3aUMOCBSI3M OPraHU3MOB U CpeIbl OOUTAaHHUS;
€IMHCTBA YEJIOBEYECKHX pac; HEOOXOJUMOCTH 3JI0pOBOr0 00pa3a »KHU3HH,
COXpaHEeHHUs Pa3HOOOpa3us BUAOB U IKOCHUCTEM KaK YCJIOBHUS COCYIIECTBOBAHHUS
MIPUPOJIBI M YEIOBEYECTBA

YMeHue KPUTHYECKH OIICHWBATh MH()OPMAIHUIO OHMOJIOTHYECKOTO COICPKAHMS;
MHTEPIPETUPOBATh 3THUYECKUE ACHEKTbl COBPEMEHHBIX HCCIEAOBAaHUN B
OWoyoTMH,  MEIUIIMHE, OWOTEXHOJIOTMH;  pacCMaTpuBaTh  IJIOOAIBHBIC
HKOJIOTUYECKHUE MTPOOIEMBI COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOLICHUIO K HUM
COOCTBEHHYIO TTO3HUIIHIO




IHHEPEYEHDb 3JIEMEHTOB COILEPKAHUA, IIPOBEPAEMBIX HA EI'D 110
BHOJIOTUHN

Kon
1

11

IIpoBepsieMblii 3JIEMEHT COJEPKAHUS
buonorus xak Hayka. JKuBble CUCTEMBI U UX U3YUYCHHE

CoBpemMeHHast OMOJIOTHS — KOMIUIEKCHAsl HayKa. bruonorndyeckne Hayku U M3ydaeMble UMU
npobnembl. DyHTaMEHTANbHbIE, NPUKIAJHBIE W TIOMCKOBBIC HAYYHBIC HCCIICJAOBAHHS B
Ouosiorum.

3HayeHue 6MoI0ruu B OPMHUPOBAHIH COBPEMEHHON €CTECTBEHHO-HAYYHOI KapTUHBI MUPA.
[Tpodeccun, cBa3anuble ¢ Ononoruell. 3Ha4yeHNEe OMOIOTUH B IPAKTHYECKO IESITEIbHOCTH
YeJIOBEeKa: MEAMIIMHE, CEIbCKOM X035IICTBE, MPOMBIIUIEHHOCTH, OXPaHe IPUPOIBI

1.2

1.3

2.1

JKuBble cucTEeMBI Kak MpeaMeT u3ydeHus Omonoruu. CBOMCTBA KUBBIX CHCTEM: IMHCTBO
XUMHUYECKOTO COCTaBa, JMCKPETHOCTb M LIEIOCTHOCTb, CIOKHOCTh U YINOPSAOYEHHOCTh
CTPYKTYpPBI, OTKPBITOCTh, CaMOOpPraHHU3alMs, CAMOBOCIPOU3BEACHUE, PA3APAKUMOCTD,
HW3MEHUYUBOCTh, POCT U pa3BUTHE.

YpOBHM OpraHu3aldd >KUBBIX CHUCTEM: MOJEKYJSAPHBIA, KJIETOYHBIM, TKaHEBBI,
OpPraHU3MEHHBIN, MOMYJISIIHOHHO-BUIOBOM, 3KOCHCTEMHBIH (OMOTreOIeHOTHYECKHIA),
ounochepnsiid. Ilporeccel, mpoucxomsiue B KUBbIX cucTeMaxX. OCHOBHBIC TPU3HAKU
)uBoro. JKnu3Hb Kak ¢popMa CyIecTBOBaHUS MaTepUr

Metonel  Omonormdeckoid — Hayku. — HaOmropeHwe,  W3MEpeHHE,  DKCIECPHUMEHT,
cUCTeMaTru3anus, MeraaHaiau3. [loHsATHE O 3aBUCHMOM W HE3aBHCHMOM IEPEMEHHOM.
[TnaampoBanue skcrepuMeHTa. [locTraHoBka W TpoBepka rumnore3. Hymesas rumotesa.
[TonsiTue BBIOOPKM M €€ MOCTOBEpHOCTh. Pa3bpoc B Omonornueckmx maHHBIX. OleHka
JIOCTOBEPHOCTH  IMOJIYYCHHBIX  Pe3yJbTaToOB. [IpUYMHBI HCKaKEHUS  pPE3yIbTaTOB
sKcriepuMeHTa. [loHsITHe CTAaTHCTUYECKOTO TecTa

KneTka kak Omosiorudyeckasl CicteMa

Knerka — cTpyKTypHO-(QYHKLIMOHANbHAs €AMHUIA JKUBOTO. VICTOPHST OTKPBITHS KIETKH.
Pa6otsr P. T'yka, A. Jlesenryka. Knerounas reopus (T. LlIBann, M. [llneiinen, P. Bupxos).
OCHOBHBIE MOJIOKEHUS COBPEMEHHON KIIETOYHOU TEOPHUH.

MeToapl MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTMM: MHUKPOCKONHUS, Xpomarorpadus,
aseKTpoope3, METOJ MEYEeHbIX aTOMOB, UG (depeHnalbHoe LUEeHTPUPYTUPOBaHHUE,
KyJIbTUBHUPOBaHUE KIETOK

2.2

XVMHYECKUH COCTAB KIETKU. Makpo-, MUKpO- U YIIbTPaMUKPOdJIEMEHTBI. Bosia 1 €€ poiib kak
pacTBOpUTENS, peareHTa, y4dacTHME€ B CTPYKTYpPUPOBAaHMM KJIETKH, TEIJIOPETYIISIIIUH.
MuHepanbHble BelleCTBa KJIETKU, UX Ouosiornyeckas pojib. Pojb KaTHOHOB M aHMOHOB B
KJIETKE.

buonoruueckue nonumepsl. benku. AMHUHOKUCIOTHBIA cocTaB O0enkoB. CTpYyKTypbl
OenxoBoi Monekynbl. [lepBuuHast cTpykTypa Oeiika, NHeNTHAHAs CBsA3b. BTopuuHas,
TpeTUYHasi, YeTBepTUUHAsA CTPYKTyphl. JleHarypamus. CpoiictBa 6enkoB. Kmaccudukarms
6enkoB. buonornueckue GyHKINU OEIKOB.

VYrneBonbl. MoHOCaxXapuIbl, AUCAXapUIbl, OJIMTOCAXAPUIBI U TTosncaxapuabl. OOmuii miaH
CTpoeHus: M (U3MKO-XMMHMUYECKHE CBOWCTBA YIJeBOJOB. buonoruueckue QyHKINH
YIJIEBOJIOB.

Jlumuasl.  TuppodunbHo-ruapodoOHBIe  cBoiicTBa.  Kiaccudukaums — aunumios.
Tpurnuuepunsl, Gochonunusl, BockH, crepouabl. buonornyeckue (QpyHKIUN JUIUIOB.
OOm1re cBoiicTBa OMOTOTHUECKUX MEMOPaH — TEKy4eCTh, CHOCOOHOCTh K CaMO3aMbIKaHHIO,
MOJIyIIPOHUILIAEMOCTb.

Hyxneunossie kucnotel. JJHK u PHK. Ctpoenune HykienHoBbIX KHcaoT. HykiaeoTumsl.
[Tpunnun kommnementapaoctu. [Ipasmno Yapradda. Ctpykrypa [JHK — nBoiinas criupaits.
Mecronaxoxnaenue u Ouonoruueckue Qynkumu JHK. Bugst PHK. ®ynkmun PHK B
KIIETKE.




Crpoenne monekynsl AT®. Makpospruueckue cBa3u B Moiekyine AT®. buonornueckue
¢byukaun AT®. BoccTaHOBICHHBIE TEPEHOCUNKH, UX GYHKIIUH B KileTke. CEeKBEHHPOBaHHUE
JHK.

CrpykTypHast Ouosorus: OMoXuMUYecKue M OMOPU3NYECKUE HCCIEIOBAHUS COCTaBa U
MPOCTPAHCTBEHHOW CTPYKTYpPbI OMOMOJIEKYJI

2.3

2.4

Tumbl KiIeTOK: 3yKapuoTHYecKass M IMpoKaproTHuecKas. CTpyKTYpHO-(YHKIHOHAIHHBIE
00pa30oBaHMs KIETKH.

Crpoenue npokapruoTHuecKoi kiieTku. Kierounas crenka 6akrepuit u apxeit. OcoOeHHOCTH
CTPOEHUsI IeTepoTpo(HOM M aBTOTPO(HOM MPOKAPUOTHUECKUX KIETOK. MecTo M poiib
MPOKAPHUOT B OHOIIEHO3aX.

CrpoeHue U (QyHKUHMOHUPOBAHHE 3yKapuoTHueckol kieTku. Ilnazmatnueckas memOpaHa
(mnasmanemma). CTpykTypa Ia3MaTtudeckoi memOpaHbl. TpaHCIOPT BEIIECTB uepe3
IJIa3MaTHYECKYI0 MeMOpaHy: naccuBHbIi (muddy3us, odneryéanas qudysus), ak THBHBII
(mepBUYHBIH M BTOPUYHBIA aKTUBHBIA TpaHcnopT). [lomynpoHunaemocts MeMOpaHBbI.
Pabora Harpuii-kamueBoro Hacoca. DHJIOLMTO3: MUHOLUTO3, (arouuTo3. DK30LUTO3.
Knerounas crenka. CTpyKkTypa U GyHKIMHU KIETOYHON CTEHKH pacCTeHUH, TpUOOB.
[Muromnazma. Ilurozons. Llutockener. J[BuwykeHue nuTOmIa3Mbl. OpraHouabl KIETKH.
OnHomeMOpaHHBbIE OpPraHoOMJbl KIETKU: 3Hjaominazmaruyeckas cerb (JIIC), anmapar
lombmkn, aM30COMBI, WX CTpoeHHe W (yHKOUH. B3anMOCBsS3b OZHOMEMOpPaHHBIX
opraHouJ1oB kietku. CTpoeHue TpaHyJIIpHOro peTuKyiayMa. CUHTE3 paCTBOPUMBIX OEIKOB.
CuHre3 K1€eTOYHbIX MeMOpaH. [ 1ankuii (arpanyisipHbIi) 3HI0MIa3MaTUYECKUI PETUKYITYM.
CekperopHas ¢yHkius annapara ['onbxu. TpaHcnopT BemiecTB B KieTke. Bakyonu
pacTuTenbHbIX KiIeToK. Kierounslii cok. Typrop.

ITosryaBTOHOMHBIE OpraHOUBI KJIETKU: MUTOXOHIPHUH, IUTACTUIBI.

Crpoenne u QyHKIUM MUTOXOHJpHM M miactul. [lepBuuHble, BTOPUUYHBIE U CIOXHBIE
IUIACTUIbI (DOTOCHMHTE3UPYIOLIMX JyKapuoT. XJIOPOIUIACThI, XPOMOIUIACTHI, JICHKOMIACTHI
BBICIIMX PAaCTEHUM.

HememOpannble opranounjsl kietkun CTpoeHue M (DyHKIHMHM HEMEMOpaHHBIX OpPTraHOWIOB
kieTku. Pubocombl. MukpodunamenTsl. Mplieunslie kieTku. Mukpotpyoouku. Kinerounsrii
ueHtp. CTpoeHHe M JIBM)KEHHE JKIYTHMKOB U pecHHUYeK. MHKpOTpyOOUKM IMTOILIA3MBI.
Llentpurons.

SAnpo. Ob6onouka siipa, XpOMaTUH, KapHUOIIa3Ma, SIPBIIIKH, X CTPOCHHE U (YHKIIMH.
SAnepHpiii  O6enkoBblii  MaTpukc. [IpocTpaHCTBEHHOE pacHojiOKEHHE XPOMOCOM B
uHTepGazHoM siape. benkn XxpoMaTHHA — THCTOHBI.

Knerounsle  BritoueHus.  CpaBHMTENBHAs ~ XapaKTEPUCTHKAa  KJIETOK  JyKapUOT
(pacTuTENBHOM, )KUBOTHOM, TPUOHOIA)

AcCCUMMIIAIIMS U TUCCUMWISIIMA — JBE CTOPOHBI MeTabonu3ma. Turbel oOMeHa BEIecTB:
aBTOTPO(HBIH U TeTepoTpodHBIA. VYuacTHe KuCIOpoJa B OOMEHHBIX IIpoleccax.
OHepreruyeckoe obecneueHue KieTku: mnpespaiieHue AT® B 0OMEHHBIX IpolEccax.
depMeHTaTUBHBINA XapaKTep peakiuil KiIeTouHoro Meraboiansma. GepMeHThI, UX CTPOEHUE,
cBoMcTBa M MexaHu3M JeiicTBus. Kopepmentsl. OTianuus GpepMeHTOB OT HEOPraHHMUECKUX
KaTajanu3aTopoB. benku-akTUBaTOpsl W OEJNKU-UHTHOUTOPBI. 3aBUCUMOCTH CKOPOCTHU
(epMEeHTaTUBHBIX pEaKIfil OT pa3IUMYHbIX (PaKTOPOB.

[lepBHuHBIl CUHTE3 OpraHMYECKUX BEeMECTB B KieTke. dorocunTes. Ponp xyopomiactos B
nporecce ¢orocunreza. CBeroBas W TemHOBas ¢a3bl. [IpoaykTuBHOCTH (OTOCHHTE3A.
Biustaue paznuusbix GpakTopoB Ha CKOPOCTh (OTOCHHTE3a. 3HaueHHEe (POTOCHHTE3A.
XemocuHTe3.  PazHooOpazue  OpraHM3MOB-XEMOCHHTETHKOB:  HHUTPH(PHULIUPYIOLIHNE
OakTepuu, IKele300aKTepuu, CcepoOaKTepuH, BOJOPOAHBIC OakTepuu. 3HAYCHHE
XEMOCHUHTE3A.

AmnaspobHble opraHu3Mbl. Buasl Opoxxenus. I[IpoaykTel OpoxeHHs M UX HCIOJIb30BaHUE
YeJI0BEKOM. AHaIpOOHbBIE MUKPOOPTraHU3MBbI KaK 00BEKTHl OMOTEXHOJIOTHH U BO30YIUTEITH
Oosie3HeN.




2.5

AdpoOHBIE OpraHW3Mbl. JTambl JHEPreTUYecKoro ooOmeHa. IloAroTOBUTENBHBIN ATarl.
['mukomu3 — 6ECKUCIOPOAHOE PACIIETUICHHIE TITFOKO3BI.

buonorudeckoe okucIeHHE, WM KICTOYHOE JbIxaHue. Poib MUTOXOHIIpHA B MpoIeccax
OHMOJIOTUYECKOTO OKHCJICHUSI. Huknmueckue pEaKIvH. OKHUCIUTEIBHOE
dbochopmmupoBanue. [IpenmymiectBa a’dpoOHOTO TyTH OOMEHa BEHIECTB Tepen
aHa’pOoOHBIM. DD (PEKTUBHOCTD SHEPTETHIECKOTO OOMEHa

Peakuuu matpuyHoro cunHresa. [IpyHINI KOMIUIEMEHTAPHOCTH B PEAKLMSIX MATPUYHOTO
cuHTe3a. Peanmsanus HaciencTBeHHOW mHpopMmanuu. ['eHeTHUecKuil Ko, ero CBOWCTBA.
Tpanckpunuuss —  marpuunbelii  cuHte3  PHK.  IlpuHuunsl — TpaHCKpUIILIUHM:
KOMIUIEMEHTAPHOCTb, aHTUIAPATIICIBHOCTh, ACHMMETPUYHOCTb. TpaHCHAIMs U e€ dTarbl.
VYyactue tpancnoptHeix PHK B OwmocunTte3e Oenka. VYcimoBus OumocwHTE3a Oelka.
Komuposanue amuHokuciot. Posb pubocom B GuocunTese Oenka.

Opranuzanus reHoOMa y TMPOKapHOT W JYyKapuoT. Perynsuus akTUBHOCTH T€HOB Yy
npokapuot. ['unoresa onepona (®. XKaxo0, K. Mano). Perymnsimnust 0OMEHHBIX TPOIIECCOB B
kietke. Knetounsiit romeocras.

Bupycer — Heknerounsle (GOpMBI KU3HU M 00JIMTraTHBIE napa3uTel. CTpOEHHE MPOCTHIX H
CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.

Bupycuble 3a0051eBanus yenaoBeka, xkuBoTHbIX, pactenuit. CIIU, COVID-19, counansHbie
U MEIMLIMHCKHE MTPOOIIEMBbI

2.6

Knerounsnii nmkin, ero mepuoasl u peryismus. Wurtepdaza m muto3. OcoOeHHOCTH
MpoleccoB, Mporekawmux B  wuHTepdasze. IloaroroBka KIETKH K  JCNEHHUIO.
[IpecunreTnyueckuii  (MOCTMUTOTUYECKUM), CHHTETHUYECKUH U  TOCTCUHTETHYECKHUI
(IpEeMHUTOTUYECKHI ) TIEPUOIbI HHTEP(A3HI.

Marpuunsiii  cunte3  JIHK —  permmkanms.  [lpunnuner  permukanmmn  JIHK:
KOMILIEMEHTAPHOCTh, IOJIyKOHCEPBATUBHBIM CHHTE3, AHTUIIAPAUIEIBHOCTh. MexaHu3m
perummkammu  JJHK. Xpomocombl. Ctpoenue xpomocom. Temomepsl U TeloMepasa.
XpOMOCOMHBIM Ha0Op KJIETKM — KapHOTHUM. JIUMIOMIHBIA W TalUIOMAHBIM HaOOpHI
xpoMocoM. ['omosornuHbIe XpoMOCOMBI. [10510BBIE XPOMOCOMBI.

Henenue xietkn — muto3. CTaguu MUTO3a U NPOMCXOIALIUE B HUX INPOLECCHL. THIIBI
muro3a. Kaprnokune3 u nuTokuHe3. buonormuyeckoe 3HaueHue MuUTO3a. Perymsanms
MHUTOTHYECKOT0 LUKJIa KiIeTKu. [Iporpammupyemas KietouHasi rudesb — arnonTos.
@yHKINOHAIbHAS TEHOMHKA

Opranusm Kak OMoJIOrMYecKasi CUCTEMa

3.1

OAHOKJIETOYHBIE, KOJOHUAIbHBIE, MHOTOKJIETOYHBIE OpPraHU3Mbl M MHOTOTKAHEBbHIE
OpPTraHU3MBI.

DopMBI pa3MHOKEHHUS OPTraHU3MOB: OecToioe (BKIIIOYasi BET€TAaTUBHOE) U MOJI0BOE. Bun
0€ecroJIoro pa3sMHOXKEHUS: IOYKOBAHUE, CIOPYJIALNA, (pparMeHTalHs, KIOHUPOBaHHE.
[TonoBoe pasmHoxenue. IlomoBble knerku, wuiam ramersl. Meio3. Cragum Meiio3sa.
[ToBenenue xpomocoMm B Mmeito3e. Kpoccunroep. buonorunueckuii cMbicn Mmeno3a u
ITOJIOBOTO Iporecca. Meio3 1 ero MecTo B JKU3HEHHOM IIUKJIE OPTaHU3MOB.
[IpenzapoapieBoe pa3BuTHe. [ 'amerorenes y :xuBoTHbBIX. [1o0BbIe kene3pl. OOpa3oBaHue
U pa3BHUTHE MOJOBBIX KieToK. CnepmaroreHes u ooreHe3. CTpoeHHE IMOJIOBBIX KJIETOK.
Omo10TBOpeHNE U SMOPUOHATIBHOE Pa3BUTHE >KUBOTHBIX. CHOCOOBI OIIOAOTBOPEHHMS:
Hapy’KHOe, BHyTpeHHee. [lapTeHorenes.

WunuBunyanbHOE pa3BUTHE OpraHu3MoB (oHTOreHe3). Ctaaun sMOpuoreHe3a >KUBOTHBIX (Ha
npumepe Jarymku).  JpoGnenme. Tumbl  npoGnenus. OcoOeHHOCTH — ApOOJIECHUS
MJIEKOITUTAIOIIMX. 3apOABIIIEBbIE JTUCTKU (TacTpyJislus). 3akiajka OpraHoB U TKaHEW U3
3apOJBIIIEBBIX JIMCTKOB. B3anMHOe BiusSHHE 4YacTell pPa3BHBAIOIIErOCS 3apojblilia
(oMOpuoHanbHAS MHAYKIMS). 3akjajJka IUIaHa CTPOEHHUS JKUBOTHOTO KakK pe3yibTaT
HepapXUUecKUX B3aUMOJecTBUI reHoB. BiusHie Ha sMOpHOHAIbHOE Pa3BUTHE PA3IMYHBIX
(aKTOpOB OKpY’KarOIIEH Cpebl.

Poct u pa3Butue xxuBotHbIX. [locTamMOpuonanbHbIi iepuo. [Ipsmoe u HenpsiMoe pa3BUTHE.
PazButue ¢ wmeramop¢o3oM y OECHO3BOHOYHBIX M  TIO3BOHOYHBIX KUBOTHBIX.




buonoruueckoe 3HaueHHE MNPSMOTIO U HENPSIMOIO Pa3BUTHUS, UX PACHPOCTPAHEHUE B
npupoje. Tumbl pocra KUBOTHBIX. DAKTOPBI PETyNSIIUU POCTA KUBOTHBIX U YEJIOBEKA.
Crasuu nocTOMOPUOHATIBHOTO PAa3BUTHUSL y KUBOTHBIX M yesioBeka. [lepuoabl oHTOreHe3a
YeJI0BEeKa.

PazmHosxeHue u pazsutie pacteHuid. 'amerodut u cnopoput. Meiio3 B )KU3HEHHOM LIUKIIE
pactenuii. OOpa3oBaHue cHop B IIpolecce Meio3a. [ameroreHes y pacTeHUH.
OmnogoTBOpPEHNHE U PA3BUTHE PACTUTENBHBIX OPraHU3MOB. [[BOMHOE OIJIOJOTBOPEHUE Y
LBETKOBBIX pacrteHuid. OOpa3oBaHHe W pa3BUTHE CeMEHU. MexaHH3Mbl peryJsluu
OHTOT€HE3a Y PACTEHHI U )KUBOTHBIX

3.2

HcTopus craHOBIEHUS M pa3BUTHS T€HETUKU KaKk HayKu. OCHOBHbIE T€HETUUECKUE TIOHATHUS
U CHUMBOJBI. ['OMOJIOTrMYHBIE XPOMOCOMBI, aJUIEIbHBIC T'€HBI, AJIbTEPHATUBHBIE NTPU3HAKH,
JOMUHAHTHBIM U PELIECCUBHBIM IIPU3HAK, IOMO3UIOTA, IE€TEPO3UIOTa, YUCTas JIUHUA,
ruOpuapl, reHotun, QeHoTun. OCHOBHBIE METOAbl TE€HETHKH: THOPUA0JIOTHYECKUH,
LATOJIOTUYECKUN, MOJIEKYJIIPHO-TEHETHYECKUI

3.3

Monorubpuanoe ckpermpanue. IlepBolii 3aKkoH MeHens — 3aK0H eJMHO00pa3us ruOpuI0B
nepBoro rmnokosjeHus. IlpaBuno pomMuHHMpoBaHus. Bropol 3akoH Mennens — 3aKkoH
pacuieryieHusi Npu3HakoB. lluromoruueckue OCHOBBI MOHOTMOPUIHOIO CKPELIMBAHMUS.
['unores3a 4uCTOTHI raMer.

Ananusupyrolee ckpemmbanue. [[pomexxyTounslii XapakTep HaciaenoBaHus. Pacienenne
IIPU3HAKOB IIPU HETIOJHOM JIOMUHHUPOBAHUU.

JurnbpunHoe ckpemuBanue. Tperudt 3akoH MeHaenss — 3aKOH HE3aBUCHUMOIO
HacJieI0BaHus pU3HaKoB. L{uTonornyeckue OCHOBBI AUTMOPUTHOTO CKPEILIBAHUSL.
CueruieHHoe HaciezoBaHue npusHakoB. Pa6otel T. Moprana. CuemnieHHOe HaclieioBaHHe
I€HOB, HAPYIICHHUE CLETUICHUS MEX1y TeHaMu. XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTH.
I'enernka mosia. XpOMOCOMHBIA MEXaHU3M OIpPEAEIEHUS Ioia. AYTOCOMBI U IIOJIOBBIE
XpPOMOCOMBI. |'OMOTaMeTHBIN U reTeporaMeTHBIN MoJ. ['eHeTnyeckas CTpyKTypa MOJIOBBIX
xpoMocoMm. HaciienoBanue npu3HaKkoB, CLETUIEHHBIX C ITOJIOM.

l'enotun kak wnenoctHas cucrema. [lmeloTponus — MHOKECTBEHHOE JICMCTBHUE TEHA.
MHosxecTBEeHHBIN ayuienn3M. B3anMozelicTBue HealuenbHbIX TeHOB. KOMITIIEMEHTapHOCTb.
Onucras. [Tonumepust

3.4

B3anmopeiictBre TeHOTHMNAa M cpeabl npu ¢GopMHUpoBaHMM (eHoTuna. l3meHunBOCTH
npu3HakoB. KayecTBEHHbIE M KOJIMYECTBEHHbBIE MPHU3HAKH. BHAbl HM3MEHUYMBOCTH:
HEHACJIEICTBEHHAs! U HACJIE/ICTBEHHASI.

MopaudukaonHas U3MEeH4YMBOCTb. Ponb cpensl B (OPMUPOBAHMM MOJIU(PUKAIIMOHHON
n3MeHunBocTH. Hopma peakumu npusHaka. Bapuanyonsslit pst v BapuanionHas kpusast (B.
Horanncen). CoiicTBa MO (pUKAIIMOHHON U3MEHUYNBOCTH.

I'eHoTnnmyeckass W3MeHUMBOCTb. (CBOWCTBA TE€HOTHUIIMYECKOM W3MEHYMBOCTH. Bumpl
TeHOTUITMYECKOW M3MEHUMBOCTH: KOMOMHATUBHAS, My TallIOHHASL.

KomOunaruBHasgs u3MeH4YMBOCTh. Melo3 M TOJOBOW MpoIEecC — OCHOBa KOMOMHATHBHOM
U3MEHUYMBOCTH. Pojb KOMOMHATMBHOM W3MEHUMBOCTH B CO3JaHHM T'EHETHUYECKOTO
pa3Ho00pa3us B peienax 0JHOro BUA.

MyranuoHHass HM3MEHYMBOCTb. Buabl MyTanui: TI'€HHbIE, XPOMOCOMHBIE, TI'€HOMHBIE.
CrioHTaHHBIE W HMHIYLUPOBaHHBIE MyTalMH. SepHbIE M LUTOIUIA3MATUYECKHE MYTAalWU.
Comarnueckue U MosioBble MyTauuu. [IpMunHbI BO3HUKHOBEHUS MyTaluil. MyTareHsl U UX
BIIMSIHME HA OpPraHU3Mbl. 3AKOHOMEPHOCTH MYTAIIMOHHOTO MpOoLecca. 3aKOH TOMOJIOTHYECKUX
psnoB B HacienctBeHHoW m3MeHunBoctd (H.M. BaBunoB). BHesaepHas u3MEHUYUBOCTh U
HACJIEICTBEHHOCTh

3.5

Kapuotun wenoBeka. MexayHapoaHas mnporpaMmMa HCCIEIOBaHUS TI'E€HOMa 4YeJIOBEKa.
MeTtoapl A3y4YEHUS T€HETUKH 4eI0BeKa: TeHEeaIOTHYSCKUI, OJIM3HEIOBBIH,
IIUTOICHETUYCCKHUH, MOMYJISIMOHHO-CTATUCTUYECKHIA, MOJIEKYJIIPHO-TEHETUYECKU .
CoBpeMeHHOE onpeaccHue TeHOTHUIIA; IIOJIHOT€HOMHOE CEKBEHHPOBaHUE,
TeHOTHNHPOBaHKE, B TOM uymcie ¢ momoinsto [1I[P-ananmmu3a. HacnencTtBennsie 3a00ieBaHus
4yenoBeka. ['@HHbIe W XPOMOCOMHBEIE OOJIE3HH YeJoBeKa. boNe3Hu ¢ HacleACTBEHHOM




npeaApacnoIOKCHHOCTBIO. 3HaucHUe MCI[HHHHCKOﬁ TCHCTUKHU B IPCAOTBPAILLICHUN U JICUCHUN
FeHETHYECKHX 3a00JieBaHni uetoBeka. CTBOIOBEIC KIIETKU

3.6

JlomecTukanuys v cenexkuus. 3apoxaeHUe CeleKuu U foMectukanuu. Yuenue H.M. BaBuiioa
0 IEHTpaxX MPOMCXOXICHUS M MHOrooOpas3wsi KyJIbTypHBIX pacTeHwil. Ponb cenekmuu B
CO3/IaHMM COPTOB pPAcCTeHMH M MNOpPoJ >KUBOTHBIX. CoOpT, MOpojaa, WITaMM. 3aKOH
TOMOJIOTUYECKUX PAJIOB B HACJIEACTBEHHOM n3MeHunBocTy H.M. BaBuiosa, ero 3nauenue ais
CENIEKIIMOHHON paboThI.

Metoabl ceneKunoHHOM paboThl. MIcKycCTBEHHBIH 0TOOP: MAacCOBBIM M MHIMBHYaJbHBIN.
Dtarnbl KOMOMHAIIMOHHOW ceNleKIuu. VciblTanne nmpou3BoauTeNei mo motoMcTBy. OT60p
10 TEHOTHITY C IIOMOIIBIO OIIEHKU ()EHOTHITA TOTOMCTBA M OTOOP MO TEHOTHUITY C IIOMOIIBIO
anamm3a JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ] CENEeKIIMOHHOW paboThl. PaawanuoHHBIA U
XUMHUYECKUM MyTareHe3 Kak HCTOYHMK MYyTallMid Yy KyJIbTYpHBIX (DOpM OpraHu3MOB.
Hcnonb30BaHne T€HOMHOI'O peNaKkTUpOBaHUS M MeTo0B pexomOuHaHTHBIX JIHK nns
MOJIyYEHUSI UCXOIHOT'O MaTepuaa Jjsl CEeIeKLHH.

[Nomydgenne nonumuionioB. BHyTprBHIOBas THOpHIU3aIist. BIM3KOpOICTBEHHOE CKPEIIMBAHNE,
Wi uHOpuAMHT. HepocTBeHHOE CKpelMBaHue, Wik ayTOpUIUHT. ['eTepo3uc 1 ero mpuirHbL.
Hcnonn3oBanue rereposuca B cenekuun. Ornanénnas ruopummsanyst. [Ipeononenue Oecruionus
MEXKBUIOBBIX THOPUIOB. JIOCTHKEHUS CENIEKIINH PACTEHUM U )KUBOTHBIX

3.7

OOBeKThl, HCIOJB3yEMblE B OWOTEXHONOIMH, — KIETOYHbIE U TKAHEBBIE KYJBTYpHI,
MHUKpPOOPIaHU3Mbl, UX XapakTepUCTHKa. TpaauluoHHas OMOTEXHOJIOTHs: XJeOOoNeueHue,
MOJy4YeHHE KHCIOMOJIOUHBIX MPOAYKTOB, BHHOJENNE. MHKpPOOHOIOTUYECKU CHHTE3.
OOBeKTbl MUKpOOMOJIOTHUECKHX TexHonoruil. [IpousBoicTBo Oenika, aMMHOKHMCIOT MU
BUTaMUHOB. MICKyCCTBEHHOE OIIOIOTBOpEHNE. PEKOHCTPYKINS ANIIEKIIETOK U KIIOHUPOBAaHUE
JKUBOTHBIX. MEeTO TpaHCIIIAHTALUHU SAAEP KIETOK.

XpOoMOCOMHasl 1 TeHHas MHKeHepHsl. VICKyCCTBEHHBIM CHHTE3 I'€éHa U KOHCTPYHUPOBAHHUE
pexomOuHanTHeIX JIHK. JlocTwkeHHst M TNepCreKTUBBI XPOMOCOMHOM M T€HHOH
HMHXeHepuu. MeaunuHckue OMoTexHonoruu. Mcnoab30BaHue CTBOJIOBBIX KJIETOK

Cucrema 1 MHOroo0Opa3ue OpraHn4eckoro Mupa

4.1

4.2

4.3

bronorudeckoe pazHooOpasue opranu3MoB. COBpeMEHHAss CUCTEMA OPraHMYECKOro MHpa.
[Mpuniunsl  knaccudukanuu  opraHu3MoB. OCHOBHBIE — CHUCTEMATHUECKHE  TPYIIIBI
OpPraHHU3MOB.

OCOOEHHOCTH CTPOCHMS U JKU3HEAEATENbHOCTH OJHOKJIETOUHBIX OpraHu3MoB. bakrtepuu,
apxew, OJHOKJIETOYHblE TpUOBI, OJHOKJIETOYHBIE BOAOPOCIH, JAPYTrue MPOTUCTHL
Kononuanbuple opraHu3mbl. [IBI)KEHHE OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOUIHOE,
KTYTUKOBO€, PECHUYHOE. 3alliTa y OJHOKJIETOYHBIX OpraHu3moB. PazapaxumocTts y
OJITHOKJIETOYHBIX OpraHu3MoOB. Takcuchbl

MHoroxkeTo4Hble pacTeHus. B3auMocBsA3b 4acTeil MHOIOKJIETOUHOTO OpraHu3ma. TKaHH,
OpraHbl U CUCTEMbI OPraHOB MHOTOKJIETOYHOr0 opranu3ma. OpraHu3M Kak €IMHOE LeJ0e.
Txanu pacrenuif. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTesbHas, IOKPOBHA,
MPOBOAsAIIAsA, OCHOBHas, MexaHuyeckas. OcoOeHHOCTH CTpoeHHs, (YHKUMA U
PacrosoKEeHUsl TKaHEN B OpraHax pacTeHUU

BereraTtuBHbIE U T€HEpAaTUBHBIE OpPraHbl pacTeHHl. DYHKIIMKA OPraHoOB U CUCTEM OPTaHOB.
Kapkac pacrenuii. JIBuKeHHE MHOTOKJIETOUHBIX PACTEHUH: TPONU3MBI U HACTHH.
[Tornonienne BOABI, YIIIEKUCIOrO ra3a U MUHEPAJIbHBIX BEIIECTB pacTeHUsIMU. J[pIxaHue
pacrenuil. Ju¢¢ys3us ra3oB uepe3 NOBEPXHOCTh KIETKU. TpaHCIOPTHBIE CHUCTEMBbI
pactenuii. Bpigenenue y pacTeHuil. 3amura y MHOTOKJIETOYHBIX pacTeHuid. KyTtukyna.
CpencTBa nacCMBHOW U XMMUYECKOH 3auThl. ODUTOHIUABI.

PazgpaxxumocTte W perymsanus |y oOpraHu3moB. PazgpaxumocTe u - perymsauus  y
MHOTOKJIETOYHBIX pacTeHui. POCTOBBIE BEIECTBA U UX 3HAUYCHHUE

4.5

MHOroKJIETOYHBIE KUBOTHBIE. B3aMMOCBS3b YaCTE€ MHOTOKJIETOYHOTO Opranu3ma. TkaHu,
OpraHbl U CUCTEMbBI OPraHOB MHOTOKJIETOYHOTO opranu3ma. Opranu3M Kak €IMHOE IEJI0E.




TI'omeocTas. TkaHM >KUBOTHBIX W dYeJIOBeKa. THITBI KMBOTHBIX TKaHEH: SIUTEIHAILHAas,
COCIMHMTENIbHAsI, MbIlIeuHas, HepBHas. (OcoOeHHOCTH CTpoeHMs, (QYHKIUH ©
pacIoIOKEHUS TKAHEN B OpraHax )KUBOTHBIX M UYEJIOBEKA

4.6

5.1

OpraHsbl ¥ CUCTEMBI OPTaHOB KUBOTHBIX. DYHKIIMK OPTaHOB U CUCTEM OpraHoB. Omnopa Tena
opranu3mMoB. CKeJeTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX >KMBOTHBIX. HapyskHbIM u
BHYTpeHHUH ckener. CTpoeHue U TUIIBI COEAMHEHNS KOCTEH.

JIBM>KEHHE MHOTOKJIETOYHBIX >KMBOTHBIX. [IuTaHme >kxuBOTHBIX. [IMTaHME MO3BOHOYHBIX
KUBOTHBIX. JlpIxanue ®UBOTHBIX. KoxkHOE nbixanue. JKabepHoe U IEroyHoe AbIXaHue.
JIbIxaHWe IT03BOHOYHBIX >KMBOTHBIX. OBOJIOLMOHHOE YCJIOXHEHHE CTPOCHUS JETKHUX
[I03BOHOYHBIX >KMBOTHBIX. JIpIXaTenpHas cucTEMa dYesloBeKa. MexXaHu3M BEHTWIALUHU
JNETKUX Yy NOTHUIl M MIEKONMTAIMX. TpaHcnopT BewmecTB y opraHu3moB. TpaHcmopt
BELIECTB y XUBOTHBbIX. KpoBeHocHas cucrema u e€ opranbsl. KpoBeHOCHas cucrema
MIO3BOHOYHBIX JKMBOTHBIX. Kpyru KpoBooOpaiieHHs. OBOJIIOLMOHHBIE YCIOKHEHMS
CTPOEHHsI KPOBEHOCHON CHUCTEMBI IIO3BOHOYHBIX >KMBOTHBIX. BBIZICIICHHE y OpraHU3MOB.
Boiaenenue y xuBoTHbIX. COKpaTUTENbHbIE BaKyonu. Opransl BelaeseHus. CBsi3b 0JI0CTH
TeJa C KPOBEHOCHOM M BBIICIUTEIBHOM CHCTEMaMH. BblaeneHue y I03BOHOYHBIX
JKUBOTHBIX. 3alIUTa Y MHOTOKJIETOYHBIX KUBOTHBIX. [[OKpOBBI U NX IPOU3BOJHEIE.
PasnpaxumMocTs M peryisiuus y OpraHM3MOB. Pa3gpakuMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcuchl. Pa3npaXumMocTb M PEryisius y MHOTOKJIETOYHBIX PACTCHHM.
PocToBbI€ BelecTBa U MX 3HaYCHHUE.

HepBHas cuctema u peduiekTopHasi peryisiiys Y MHOTOKJIETOYHBIX KMBOTHBIX. HepBHas
cucTeMa M €€ OTAENbl. ODBOIIOLUOHHOE YCIOXXHEHHME CTPOEHUS HEPBHOM CHCTEMBI Y
KUBOTHBIX.

PazpabGotka anroputMoB M mporpamm st 3QGeKTUBHON (DyHKIMOHAIBHOW aHHOTAIUH
TF€HOMOB, TPAHCKPUIITOMOB, IPOTEOMOB, META0OJIOMOB MHKPOOPTaHU3MOB, PACTEHUH,
JKUBOTHBIX U YEJIOBEKA

OpraHI/I3M YCJIOBCKA U €10 3JO0POBLE

Opranel U cucTeMbl OpraHoB 4enoBeka. OTHensl TOJOBHOTO MoO3ra IO3BOHOUYHBIX
KUBOTHBIX. Pediexc u peduekropHass ayra. be3ycinoBHble M YCIOBHBIE PEQIIEKCHI.
I'yMopanbHass perynsuus M SHAOKPUHHAs CUCTEMA JKMBOTHBIX M dYenoBeKa. JKenessl
SHJOKPUHHOM CUCTEMBI M UX TOPMOHBI. JleliCTBHE TOPMOHOB. B3anMMOCBS3b HEPBHOU M
SHJIOKpUHHON cucteM. ['mmortanamo-runodusapHas cucrema. Peduexc u peduiekropHas
nyra. be3ycnoBHbIE B YCTIOBHBIE pedIeKChl

5.2

amura opraHusma otT Oone3Heidl. MMmyHHass cuctema denoBeka. KierouHsli u
TYMOpaJIbHBIA UMMYHUTET. BposxEHHBIN, MPHOOPETEHHBIN crieUpUUECKUl UMMYHHTET.
Teopust knonanbHO-cenekTuBHOro uMmyHutera (I1.0pnux, ®.M.bepuer, C.Tonerasa).
BocnanurensHbele OTBETBHI OpraHu3MoB. Poib BpOXXKIEHHONO MMMYHHUTETa B Pa3BUTHUU
CUCTEMHBIX 3a00JIeBaHUN

5.3

5.4

5.5

KposeHnocHas cucrema u e€ opransl. Cepane, KpOBEHOCHBIE cOCyAbl M KpoBb. Kpyru
KpoBooOparieHus. Pabora cepaua u eé perynsuus

Jbixanue yenoseka. [ud¢y3us razoB uepe3 MoBEpXHOCTh KIETKHU. [[pIxaTenpHas cucreMma
yesoBeKa. JpIxaTenbHasi MOBEpXHOCTb. Perymsuus apixanus. JlprxatenbHble 00bEMBI

HI/IH_ICBapI/ITeJILHaﬂ cucrema YCJIO0BCKaA. OTI[CJ'H:I MUIICBAPUTCIBHOT'O TpaKTa.
HI/II_HeBapI/ITeJ'II)HI)Ie KEJIC3bI. BHYTpI/IHOJ'IOCTHOG 1 BHYTPHUKIICTOYHOC NMUIICBAPCHUC

5.6

[TokpoBel ®u wux mnpousBoaHble. Opranbl BbigeneHus. [louku. Ctpoenne u
¢byHkunoHnupoBanue HedponHa. DuibTpanus, cekpeuus U 0OpaTHOE BCACBIBAHUE Kak
MeXaHU3MBbI pabOThl OpraHoB BbiaenaeHus. OOpa3zoBaHHe MOYH Y UeIOBEKa

5.7

JIBrokeHre demoBeka: MbllieuHas cuctema. CkeneTHbIe MBIIIIB 1 uX padorta. CTpoeHne u
TUIILI COEUHEHNS KOCTEN

Teopust sBosIOIMKU. Pa3BuTHe xu3HM Ha 3emiie
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OpomtonnonHas teopus Y. [lapsuna. [Ipennocbuiki BO3HUKHOBEHUS 1apBUHU3MA. JKU3Hb 1
HayyHas nestenbHocTh Y. J[apBuHa.

JIBroKy11e cuiibl 3BoIoLMY BU0B 110 Y. JlapBuHY (BbICOKasi ”THTEHCUBHOCTh Pa3MHOKEHUS
OpraHM3MOB, HaCJe/ICTBEHHAs: N3MEHYUBOCTb, 00pH0a 3a CyIIECTBOBAHUE, ECTECTBEHHBIN U
HCKYCCTBEHHBII 0TOOD).

Odopmnenne cuateTndeckoi Teopun 3o (CTD). HeltpanbHas Teopust 3BOJIOIUH.
CoBpeMeHHass 3BOMIOLMOHHAs OMOJOrMs. 3HAYEHHE HBOJIIOLMOHHOW TEOopuu B
(hOpMUPOBAHUU €CTECTBEHHO-HAYYHOU KapTUHBI MUPA

[lonynsums kak sjaeMeHTapHas enuHuna HBoMoUUUA. COBPEMEHHBIE METONbl OLEHKH
TEHETHYECKOTr0 Pa3HoOOpa3us | CTPYKTYpbl momyisuuil. V3menenue reHopoHIa
MONYJIALMY KaK 3JIEMEHTAPHOE SBOJIFOLIMOHHOE SIBJICHUE. 3aKOH F€HETUYECKOTO PABHOBECH S
JIx. Xapau, B. BaitnOepra.

DOnemeHTapHble (aKTOpbl (ABMXKYIIME CHIIBI) SBOMIONMH. MyTallMOHHBINA Ipoliecc.
KomOunaTuBHas 13MEHYHBOCTb. [[petih reHoB — citydaiiHble HeHAIIpaBICHHBIE N3MEHEHUS
4acToT ayuiened B nomyssinusax. Dddext ocHoBatens. Murpanuu. V301U nomysuui:
reorpaduueckas (IpOCTpaHCTBEHHAs ), OMoIOTHYecKas (Penpo yKTHBHAS).

EctectBennbiii 0TOOp — HampaBisiromuii ¢akrtop sBomOnUH. DOpMBI €CTECTBEHHOTO
oTOopa: JBWXKYIIUH, CTaOWIM3UPYIOLIMI, paspbiBaromuii (Iu3pyntuBHbii). I[lonoBoi
oToop.

[IpucnocoOaeHHOCT, OPraHW3MOB KaK pe3yibTaT MHUKPOSBOMIONMH. BoO3HHKHOBEHUE
NPUCTIOCOOTCHUH Yy  OpraHu3MoB. Apomopdo3sl W uauoamanrtanuu. [lpumepsr
MpHUCTIOCOOICHHH y Oprann3MoB. OTHOCUTENBHOCTh MPUCTIOCOOIEHHOCTH OPTaHU3MOB.
Bun, ero xpurepun u cTpykrypa. BugooOpazoBaHue Kak pe3ysbTaT MHKPOIBOJIIOLUU.
W3onsanus — ximoueBoi gaxTop BuaooOpasoBanus. Ilytn u crnocoObl BUI000pa30BaHUS:
ajutonaTpudeckoe (reorpaduyueckoe), CUMIIATPUIECKOE (IKOJIOTHIECKOE), «MTHOBEHHOE)
(monumuionan3anus, rudpuanzanus). JmuTeasHOCTh SBOMIOMOHHBIX ITPOLECCOB.
Mexann3mbl (GopMHUpPOBaHUS OMOJIOTUYECKOTO Pa3HOO0pasHsl.

Ponp  »BoOmtOnMOHHONW OMONOrMM B pa3pabOTKE HAy4YHbIX METOAOB COXPaHEHMS
O6uropaszHooOpaszus. MUKpOIBOIIONMS U KOIBOJIIOLMS TAPAa3UTOB M UX X035€B. MeXaHU3MBbI
(dhopMUpOBaHUS YCTOWYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOpHOBI ¢ HE

MeTtoapl H3ydeHus: MakpodBOIOIMH. [laneoHTonornyeckue METO bl H3yUEHUS SBOIIOIHH.
[lepexonHbie popMbl U PUITOrEeHETUYECKUE PSAJIbI OPTaHU3MOB.

buoreorpaduueckue meTo 16l H3yueHus sBomonmu. CpaBHeHUe (Bropsl v payHbI MATEPUKOB
1 ocTpoBOB. bruoreorpaduueckue oomactu 3eMau. BUIbI-D)HIEMHUKN U PEITUKTHI.
OMOpPHONIOTHYECKHE U CPAaBHUTEIbHO-MOP(OIOTUIECKHE METOABI M3YyUEHHUs HBOJIIOIHU.
T'eneTnyeckue MeXaHU3MEI OBOJIFOIINH OHTOI'€HE3a U ITOABJICHUS 3BOJIFOITMOHHBIX HOBIICCTB.
['oMonornuHble ¥ aHAJIOTHYHBIE OpraHbl. PyauMeHTapHbIE OpraHbl W AaTaBU3MBL
MOJ’IeKy.]'IﬂpHO-FeHeTI/I'-IeCKI/Ie, OMOXMMHYECKHE W MaTeMaTUYECKUE MCTOABI H3YUCHHA
sBononu. ['oMonornunsie reHbl. COBpEMEHHBIE METO Il TOCTPOSHUS (PUITOTEHETHUECKHUX
JIePEBbHEB.

XPpOMOCOMHBIE MYTAaIlUU M SBOJIOIHS TEHOMOB.

O6mume 3akoHOMepHOCTH (TIpaBuiIa) dBOIONMHA. HeoOpaTuMOCTh IBOMIONMA. AanTHBHAS
paauanus. HepaBHOMEpPHOCTh TEMIIOB YBOJIIOIUH

Hayunble TuIoTe3sl NPOUCXOXKICHHUA >KU3HM Ha 3emiie. AOHOreHe3 M MaHCHEepMUs.
JloHayuHbIe MTpe/ICTaBICHHS O 3ap0XK/ICHUU KU3HHU (KpealnoHu3M). ['umnore3a mocTostHHOTO
camMo3apoKJIeHusl KU3HU U e€ omnposepxkeHue onbitamu @. Penau, JI. Cnamnanuanu, JI.
[Tacrepa. [IponcxoxaeHne KU3HU U aCTPOOUOIIOTHSI.

OcHoBHBIE 3Tanbl HEOPraHU4YecKou ABosonnu. [1nanerapHas (reosorudeckast) 3BOIIOLUS.
Xumuueckas BOJIOLUSA. AONOTreHHBIN CUHTE3 OPraHMYECKUX BEILECTB U3 HEOPIraHNYECKHX.
OmnpbiT C. Munnepa u I'. FOpu. O6pa3zoBanue nonumMepoB u3 MoHoMmepoB. KoarepBarHas
runote3a A.. Omapuna, runore3a nepBudHoro OynboHa J[k. XonmeiHa, reHeTHYecKast
runoreza . Mémnepa. Puboszumer (T. Uek) u runoresa «vupa PHK» V. T'mnGepra.
dopmupoBaHue MeMOpaH ¥ BOSHUKHOBEHUE ITPOTOKIIETKH.
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HUctopus 3emnmu u  Metonsl €€ wu3ydeHHdA. Vckomaemble OpPraHUYECKHE OCTaTKH.
I'eoxpononorust u e€ wmeroapl. OTHOCHTENbHAsE U aOCONIOTHAsE TEOXPOHOJIOTHUS.
['eoxpoHonOrnyecKas mKaaa: 30Hbl, 3Pbl, IEPUOJIBI, FTIOXU.

HavanbHble 3Tanbsl opraHnyeckod sBostonuu. [losiBneHue u 3BOMIOLUS MEPBBIX KIETOK.
Opontonus MeTabonn3ma. BosHMKHOBEHHE NTEpBBIX 3KocucTeM. COBpEMEHHbBIE MUKPOOHbIE
OMOIUIEHKU KaK aHajor mepBbIXx Ha 3emie coobmecTB. Ctpomartonuthl. [IpokapuoTsl u
JYKapHUOTBHI.

[Ipoucxoxaenue 3ykapuoT (CUMOHMOreHe3). DBOJIIOIMOHHOE MPOUCXO0XKIEHUE BHUPYCOB.
[IponcxoxaeHMe MHOTOKJIETOYHBIX OpPraHM3MOB. BO3HHMKHOBEHHME OCHOBHBIX TI'pYIIII
MHOT'OKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tamlbl SBONIONMU BBICHIMX pacTeHuil. OCHOBHBIE apoMOpP(O3bl pacTEeHUIl.
Brixon pacrenuii Ha cyury. [losiBieHne cropoBBIX PacTE€HUH M 3aBOEBAHUE UMHU CYIIH.
Cemennbie pacteHust. [Iporcxoxienne IBETKOBBIX PACTEHUMN.

OcHOBHBIE 3Tambl 3BOJIOLUU KUBOTHOTO Mupa. OcCHOBHBIE apoMOp(}O3bl KUBOTHBIX.
Benpackast ¢ayna. KemOpwuiickuii B3pbIB — MOSIBIIEHHE COBPEMEHHBIX THIIOB. [lepBbie
XOp/A0OBbIE )KUBOTHBIE. JKW3HB B BoZIe. DBOIIOLINS TO3BOHOUHBIX. [Iponcxoxaenne ampuouii
u pentwmid. [IpoucxoxnaeHne wmiekonuraromux W Otul.  [IpuHOuMn Kiar04YeBOro
apomopo3za. OcBoeHHe OECTIO3BOHOYHBIMH U TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.
PazButue xu3Hu Ha 3emIie 1Mo dpaM U Mepuogam: apxeu, mpoTepo30i, Majieo30n, Me3030i,
KaifHo30#. OO1as XxapakTepucTUKa KIMMaTa U reoJoruyeckux mnpoueccoB. [losBienue u
pacuBET XapaKTEpPHbIX OPraHU3MOB. YTie00pa30oBaHUE: €ro YCIOBUS U BIMSHUE HA Fa30BbIN
coctaB aTMoc(]ephl.

MaccoBble BBIMUPAHHS — DKOJIOTMYECKHE KPU3MCHI npouuioro. IIpuyuHel M ciencrBus
MaccoBbIX BbIMUpaHHil. COBpeMEHHBIN IKOJIOTUYECKUN KPU3UC, €T0 0OCOOEHHOCTH

Pa3nens! u 3agaun antpononoruu. Meroas! anTponosorud. CTaHOBIEHHE TPEICTaBICHUN
0 IIPOUCXOXKIACHHUH 4yesloBeKa. COBPEMEHHBIE HAYUHbIE TEOPHH.

CxoncTBo uenoBeka C  JKMBOTHBIMU. (CHcTeMaTHUeCcKOe IIOJIOKEHHE  YeJIOBEKa.
CBujerenbcTBa CXOJCTBA YEIOBEKAa C JKUBOTHBIMM: CPAaBHUTEIBHO-MOP(OIOTHYECKHUE,
AMOpHOTIOTUYECKHE, (PU3HOTIOTO-OMOXUMUYECKHE, TToBeeHYecKrne. OTIuYusl YeloBeKa OT
KUBOTHBIX. lIpAMOXOXIEHHE M KOMILIEKC CBSI3aHHBIX C HUM IpU3HaKoB. PasBurtue
TOJIOBHOTO MO3Tra M BTOPON CUTHAJIBHON CUCTEMBI.

JIBrxynue cuiibl (pakTopbl) aHTpONOreHe3a: OHoIoruyeckue, conraababie. COOTHOIIEHUE
OMOJIOTUUECKUX U COITHATBHBIX (DaKTOPOB B aHTPOIIOTCHE3E.

OCHOBHBIE CTaINN aHTPONIOreHe3a. ABCTPAJIONUTEKH — IBYHOTHE TIpeKu mroaei. Yenosek
YMEJbI, IEPBbIE U3TOTOBIICHUS OPYIUN Tpyaa. YenoBeK NPSAMOXOIAIINN U MTEPBBIN BBIXOJ
moxae 3a mpenensl Adpuku. Yenmoek reipensOeprckuit — oOmMi  mpenok
HEeaHIepTaJIbCKOr0 YeJIOBEKa M YeJIoBeKa pa3yMHOro. UenoBek HeaHIepPTaIbCKUM KaK BH]T
JIOJEN XOJNOAHOro KiMMaTa. YesloBeK pa3yMHBIM COBPEMEHHOIO THUIIA, JIEHHUCOBCKUMN
4eJlI0BEK, OCBOEHUE KOHTUHEHTOB 3a npezenaMu AQpHuky.

DOBOJIIOLIUS COBPEMEHHOTO uelnoBeKa. EcTecTBEHHBIH OTOOp B MOMYJSLMAX YeJIOBEKa.
Myrtaunonsusiii npouecc u noaumop¢usM. llomynsuvoHHbIE BOJHBIL, Jpeld TeHOB,
MUTpanus u «3pQGeKT 0OCHOBATENsD B MOMYJIALUAX COBPEMEHHOTO YeJIOBEKa.
Yenoseueckue pacwl. [loHarue o pace. bomnbime pacel: eBporneouHas (eBpaszuiickas),
aBCTpaJlo-HerpouHas (dKBAaTOpHaJbHAs), MOHTOJIOMIHAS (a3MaTCKO-aMEPUKAHCKas).
Bpems u myTH paccenenus yenoBeka 1o ruianere. EauHcTBoO uenoBeueckux pac. Hayunas
HECOCTOATENILHOCTh pacu3Ma. IIpucnocoOneHHOCTh 4YeloBEeKa K Pa3HBIM  YCIOBUSIM
OKpY>Karolien cpenbl. Biusiaue reorpaduyeckoit cpeasl u npeiida reHoB Ha MOP(HOIOTHIO
1 (U3UOJIOTHIO YeJIOBEeKa

DKOCUCTEMBI U TIPUCYILIME UM 3aKOHOMEPHOCTHU

7.1

Paznenbl u 3agaun sxonorun. CBsi3b SKOJIOTUU C APYTUMH HayKaMHu.

Metoast skosnoruu. [lonessle HaOMOIEHUSA. DKCIEPUMEHTHI B KOJOTUH: MPUPOJIHBIE U
naboparopueie. MoJenupoBaHHE B OKOJOTUA. MOHUTOPUHT OKpYKAIOIIEH Cpebl:
JIOKaJIbHBIN, pETHOHAJIBHBIN U TJIO0ATBHBIN
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Okonorndyeckue  (GakTopbl W 3aKOHOMEpPHOCTH WX jAedctBus. Kiaccudukarms
AKOJIOTUYECKHX (AaKTOpPOB: aOMOTHYECKHE, OMOTHYECKHE, aHTpomoreHHeie. OO0mme
3aKOHOMEPHOCTH JeMcTBUS dKojmoruueckux (akropos. IlpaBmio wmwmuaumyma (K.
[npenrens, F0. JIn6ux). TonepaHTHOCTh. IBpUOMOHTHBIC U CTEHOOMOHTHBIE OPTaHU3MBI.
Abunortnueckue GaxTopbl. CBEeT Kak dKoJIOrn4eckuil paktop. JelicTBUe pa3HBIX Yy4aCTKOB
COJIHEYHOT'O CIIEKTPAa HAa OPraHU3MBbl. DKOJIOTMYECKHE IPYIIBl PACTEHUN U KUBOTHBIX I10
OTHOIIEHUIO K cBeTy. CurHaibHas poib cBeta. oronepuousm.

Temneparypa kak skojorumueckuii ¢akrop. [leiicTBue Temmeparypbl Ha OpPIraHU3MBIL.
[ToiiKkuaOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. ODBPUTEPMHBIE M CTEHOTEPMHbBIE
OpPraHU3MBI.

Brnaxxnocts kak skomormdeckwii ¢axrtop. IlpucrnocobneHus pacTeHHUHd K MOIICPKAHUIO
BojHOro Oananca. Knmaccudukauus pacteHuil mo otHoueHuto kK Boze. IlpucnocoOnenus
YKUBOTHBIX K H3MEHEHUIO BOJHOIO PEXXHUMA.

Cpenpl oOuTaHMsS OPraHM3MOB: BOJHAs, HA3€MHO-BO3/YILIHAs, I[OYBEHHAas, INIyOWHHAs
[IO/IIIOYBEHHASL, BHYTPUOpPraHu3MeHHas. PU3NKO-XUMHUYECKHUE OCOOEHHOCTH CpeJl 0OUTaHUs
opranu3MoB. [IpucnocoOieHns opraHu3MoB K KU3HHU B pa3HbIX Cpejax.

buonoruueckue purmbl. BHeniHue u BHyTpeHHUE pUTMbl. CyTOUHBIE U TOJIUYHBIE PUTMBI.
[TprucnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIIOBUM KHU3HH.

XKuznennsie Gopmbl opranuzMoB. [loHsTre o >xu3HeHHoU (opme. JKusHeHHBIE (HOPMBI
pacTeHMI: AepeBbs, KyCTaApHUKHU, KyCTapDHUUKHA, MHOT'OJIETHUE TPAaBbl, OJHOJIETHUE TPABBI.
XKuznennrsie (HOPMBI )KUBOTHBIX: TUAPOOMOHTHI, TEOOHOHTHI, adpoOnOHTEL. OCOOEHHOCTH
CTpOEHUs 1 00pa3a KU3HHU.

buotnueckne  QaxTopel. Buapl  OMOTHUECKMX  B3aMMOACWUCTBUI:  KOHKYPEHIIHS,
XMIIHUYECTBO, cuMOM03 u ero ¢Qopmel. Ilapasutusm, Koomepauus, MyTyalu3sM,
KOMMEHCaJIN3M (KBapTUPAHTCTBO, HaxyeOHM4ecTBO). HeTpoduueckue B3aumonencTBUS
(Tonmmueckue, popuueckue, padpuyeckue). 3HaueHNE OMOTUYECKUX B3aMMOICHCTBHM IS
CYILIECTBOBAHMSI OPraHU3MOB B cpejie oouTanusl. [IpMHIMI KOHKYPEHTHOTO UCKITFOUEHHUS

7.3

DKOJIOTHYECKHE XapaKTepUCTUKU monyssiuuu. [lomynsius kak OGuosiornyeckas cucrema.
Ponws HeogHOpOAHOCTH Cpefbl, GU3HUECKUX OapbepOB U OCOOCHHOCTEW OMOJIOTUM BUIOB B
(GbopMHpPOBaHUN NPOCTPAHCTBEHHOM CTPYKTYpbl monmyisaiuid. OCHOBHbIE NOKa3aTelu
MTONYJIALMK: YUCJIEHHOCTh, IUNIOTHOCTh, BO3PACTHAs M I0JIOBAs CTPYKTYypa, POKIAEMOCTb,
IIPUPOCT, TEMI POCTA, CMEPTHOCTh, MUTPALIU.

DKkojorudeckas CTpykTypa nomyisuuu. OneHka YHCIEHHOCTH momynsauud. [{uHamuka
NOMyJISAUUMM U €€ peryjsuusa. buoTuueckuii moTeHUMan MNomyasuuu. MozaenupoBaHue
OUHAMHUKU nomyssinuu. Kpusble pocta ymciieHHOCTH nonyisuuu. KpuBble BbIKHBaHHUS.
Perynsauus 4McIeHHOCTH MOMYJIALMI: posib (HaKTOPOB, 3aBUCALIMX U HE 3aBHCALIMX OT
IJIOTHOCTU. DKOJIOTHYECKHE cTpaTeruu BuaoB (I- u K-ctparerun).

[lonatue 006 »okojoruyeckod Huile BuAa. MectooOuTaHnue. MHOroMepHas MOAENb
skonornyeckod Humm  Jx.J. XatumHcoHa. Pa3mepbl  DKOJOTMYECKOM  HHIIW.
[loTeHunanpHas U peain30BaHHAs HULIH.

Bun xak cucrema nomynsuuid. Apeanbl BUAOB. BuIbl M MX KU3HEHHbIE CTpPATETHU.
3aKOHOMEPHOCTH IMOBEAECHHUA M MUIpalUil KUBOTHBIX. bHOJOrMueckue WHBA3UU
Yy>KEPOJHBIX BUJIOB

7.4

CooOmiectBa opranu3mMoB. buoneHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MaMiu B
OuorneHosze. JkocucremMa Kak oTkpbiTast cucrema (A.Jlx. Tercnn). PyHKIHOHATIBHBIE OJIOKH
OpPraHU3MOB B KOCHCTEME: IPOAYLIEHTbI, KOHCYMEHTBI, pelyLIeHThl. Tpodudeckne ypoBHH.
Tpoduueckne uenu u cetu. AOuorudyeckue Ooku dskocucteM. [louBBI W WIBI B
sKocucTemMax. KpyroBopor BemecTB U MOTOK SHEPTHH B IKOCUCTEME.

OcHOBHBIE ITOKa3aTeIN dKOCUCTEMbI. bruomacca u npoaykuus. DKOJIOTHYECKUE THPaMUIbI
Yyucen, OMOMacChl U SHEPTHH.

HamnpaBnenHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKeccuu. [lepBUuHbIC U BTOPUYHBIC
CYKLECCUM M HX TNpPHUYMHBL. AHTPOIOI€HHbIE BO3/eHCTBUS Ha cykueccuu. KnmmakcHoe




coobmectBo. buopasHooOpasue u MosHOTa KPYyroBOpOTa BEIIECTB — OCHOBA YCTOHYMBOCTH
COOOIIIECTB.

[Tpupoanble SKOCUCTEMBI. AHTPOIOTEHHBIE KOCHCTEMBI. ATpO’KOCHCTEMA. ATPOICHO3.
Paznuuus Mexxay aHTpOIIOT€HHBIMU U IPUPOAHBIMU SKOCUCTEMAMHU.

Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['opoackas ¢uiopa u ¢ayHa.
Cunantponu3zanust ropoackoi ¢aynsl. buonornyeckoe u X03sCTBEHHOE 3HAu€HHE
arpo’KOCUCTEM U ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH  (HOPMHUPOBAHHS  OCHOBHBIX
B3aUMOJICHCTBUI OPraHU3MOB B SKOCHCTEMAX.

[lepenoc oHepruM MW BEIIECTB MEKJIY CMEXKHBIMU OSKOCUCTEMaMH. Y CTOWYMBOCTh
OpPraHU3MOB, MONYJSIMA M 3KOCUCTEM B YCIOBHUAX E€CTECTBEHHBIX M aHTPOIOTEHHBIX
BO3JICUCTBUI

7.5

7.6

buocdepa — obmerranerapHas 0001049ka 3eMIIH, /i€ CYIMIECTBYET WJIH CYIIECTBOBAJA
*u3Hb. YueHnue B.UM. Beprnanckoro o 6uocdepe. Ob6nactu 6uocheps u e€ cocras. JKupoe
BEIIECTBO OMOCHEPHI U er0 (PyHKITUH.

3aKOHOMEPHOCTH cylecTBoBaHusl 6uocdepsl. OcodbeHHOCTH Ouocdepsl Kak riodanbHON
sKocucTeMbl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemectB u
OroreoXnMMHYECKHUe MUKIIBI (YIiiepoa, a3ota). PutMuuHocTh sBieHuit B buocdepe.
3oHanpHOCTH OMochepsl. [lonsTie 0 6Gmome. OCHOBHBIC OMOMBI CYIIU: TYHJpPA, XBOHHbIC
Jeca, CMEIIaHHbIE W IMPOKOJIMCTBEHHBIE JIeca, CTENH, CaBaHHBI, TyCThIHU, TPOIINYECKHE
Jieca, BBICOKOTOpbsi. KitMMar, pacTUTENbHBIN U )KUBOTHBIH MUP OMOMOB CYIITH.

CrtpykTypa 1 QyHKIUS )KUBBIX CHCTEM, OIICHKA MX PECypCHOTO IMOTEHITHANIA i OMoC(epHBIX
byHKIMI

DKOJIOTUYECKHE KPU3UChl M HMX TPUYMHBL. Bo3gelicTBue uenoBeka Ha Ouochepy.
3arpsi3HeHue BO3AyIIHOM cpenbl. OXpaHa Bo3ayxa. 3arps3HeHue BOJIHOM cpenbl. OxpaHa
BOAHBIX pecypcoB. Pazpymienue mouBbl. OxpaHa TOYBEHHBIX pecypcoB. V3meHeHue
KIIIMaTa.

AHTpOMOreHHOE BO3/ICHCTBIE HA PACTUTENbHBIN U )KUBOTHBIN Mup. OXpaHa pacTUTEIBHOTO
1 KUBOTHOTO Mupa. OCHOBHBIC TPHUHIUIBI OXpaHbl Mpuposl. Kpacueie kaurH. OC000
oxpansiembie npupoansie Tepputropun (OOIIT). boranuveckue caipl U 300JI0THYECKUE
MapKH.

OcHOBHBIE TPHUHIIMITBI YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA U MPUPOJbL. PannoHanbHOE
MIPUPOIONOJIB30BaHUE U COXpaHEHHE OMOJIOTUYECKOT0 pazHooOpa3us 3eMiun




YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPUAJIBI IS YYEHUKA

e TepemoB A.B., IletpocoBa P.A. buosiorus. buojgornyeckue CUCTEMBI U ITPOLECCHI
(yry6nennsiii yposenb). OO "BUTA-npecc", 2024

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

e buonorusa. COopHuk 3amad u ynpaxksenuid. 10-11 xmacc.  YrmyOneHHBIH
ypoBeHb/lembsinkoB E. H., CoGomneB A. H. AxuumonepHoe oo6miectBo «M3maaTenbcTBO
«ITpocsemnieHue.

e bruonorusa. 10-11 xnaccel. YriyOon€éuuslii ypoBesb.lIpaktukym piMmmn I M.,
Cabnuna O. B., Breiconkas JI. B. AkiimonepHoe o6miectBo «3narenbctBo «IIpocBenieHue.

e ['enernka 10-11 knaccsiKy3pmun U. B., Kum A U., Kykymikuna 1.B., Hepenosa JI.H.
u ap. AkuuronepHoe obmectBo «M3narensctBo «IIpocBenieHuey.

e buosorus. ®usmka. Xumusa. 10-11 xmacc. COopHMK 3agady W YNpaKHEHUI
Kynsaruna I'. I1., MemepsikoBa JI. B., Munos3opoBa A. M. u np. AKIIMoHEepHOE 0OIIECTBO
«M3parenscTBO «lIpocBemieHuey.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

ebubmoTeka nudpoBoro odpazoBareaLHOr0 KoHTeHTa // https://academy-
content.apkpro.ru/ru/catalog

eM3narenbcTBo «IIpocBemmenue // https://prosv.ru/?ysclid=mgd8xikdd2579193224

«Yun.py // https://uchi.ru/teachers/lk

«Dusuxon y1abd // https://physicon.ru/catalogeor

eDoxcBop // https://vk.cc/cQ5wWY L

eDx3ameH-menua hitps://examen-media.ru/

4 xmacc // https://www.yaklass.ru/

o SIunexc yueonuk https://vk.cc/cQ5x5]
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