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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no yueOHomy mpeamety "buonorus" (manee - Ouoyiorusi) Ha ypOBHE
cpemHero oOmiero obpaszoBaHmsi pa3paboTaHa Ha ocHOBe dDenepambHOTO 3aKOHA OT
29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit ®denepanun», ®I'OC COO,
Konnermuu npenogaBanust ydeOHOTo npeameTra «bHOIOTHsS» M OCHOBHBIX IMOJIOKCHUHN
dbenepanbHOIl paboyelt mporpaMMbl BOCIIUTaAHUS.

VYyeOubiii npeamet «buonorus» yriyonéuHoro ypoBHs usyuenus (10—-11 kmaccer)
ABJIIETCS OJHUM U3 KOMIIOHEHTOB THpeaMeTHOM oOnactu «EcTecTBeHHOHay4HbIE
npeametb». CornacHo nonoxeHusiMm ®I'OC COO mnpoduiibHble ydeOHbIE TPEIMETHI,
u3ydyaemble Ha YrIIyOJIEHHOM ypOBHE, SIBISIOTCA criocoOoM auddepeHanuu o0yuyeHus
Ha ypOBHE cpelHero oOiiero oOpa3oBaHUs W MPU3BaHbl 00ECIEYUTh MPEEMCTBEHHOCTD
MEX/1y OCHOBHBIM OOLIUM, CPEIHUM OOLIMM, CPEIHUM MPO(EeCCUOHANBHBIM U BBICIIUM
oOpa3zoBaHueM. B To ke Bpemsi KaXIblil M3 3TUX y4eOHBIX MPEIMETOB JOJIKEH OBITH
OPUEHTUPOBAH Ha MPUOPUTETHOE pEIIeHHE O00pa30BaTEIbHBIX, BOCIHUTATEIbHBIX U
pa3BHBAIOIIMX  3aJlay, CBA3AHHBIX C  nOpodopueHTanueln  oOydyaromuxcs U
CTUMYJIMPOBaHUEM HHTEpeca K KOHKPETHOM O0JIAaCTH HAYyYHOTO 3HAHMS, CBS3aHHOIO C
Ouonoruen, MEJUIIMHOM, SKOJIOTHUEH, TICUXO0JIOTHEN, CHOPTOM HJIKM BOEHHBIM JICJIOM.

[Iporpamma no ydebHoMy mpeameTy "buonorus" naér mnpeacTaBieHHEe O LETU U
3alayaX M3ydeHus yuyeOHoro mnpeamera «buonorus» Ha YriIyOJIEHHOM YpOBHE,
ompenensieT  o00s3aTeabHOEe  (MHBApUMAHTHOE)  MPEAMETHOE  COJEpkKaHWe,  €ro
CTPYKTYpUpPOBaHHE MO pa3feiaM U TeMaM, paclpelesieHue IO KiaccaM, PEKOMEHIYeT
MOCJIEIOBATENIbHOCTh M3Y4YeHUs yueOHOTrO Marepuayia ¢ y4€TOM MEXIPEIMETHBIX H
BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKHM y4eOHOTO Tpollecca, BO3PACTHBIX OCOOEHHOCTEM
oOydaromuxcs. B mporpamme 1mo OMONOTHM peadn30BaH MPUHIIMIT MTPEEMCTBEHHOCTH C
u3ydeHneM OWMOJIOTMM Ha YPOBHE OCHOBHOTrO oOIero oOpa3oBaHMs, Onarojaps demy
IPOCMATPUBAETCSl HAPABICHHOCTh HA TIOCIEAYIOINIEee Pa3BUTHE OMOIOTHYECKUX 3HAHUM,
OPUEHTUPOBAHHBIX HAa  (OPMHUPOBAHUE  ECTECTBEHHO-HAyYHOTO  MHPOBO33PEHMUS,
HKOJIOTMYECKOT0 MBIIIJIEHUS, IPEACTABICHUN O 3J0pOBOM 00pa3e )KU3HHU, HA BOCIIUTAHNE
OepeKHOTO OTHONICHHS K OKPY’KaIoIel MpupoHoi cpeae. B mporpamme mo Guonoruu
TaKXKe TI0Ka3aHbl BO3MOXXHOCTH YydeOHoro mnpeamera «buonorus» B peanuzanuu
tpeboBannii PI'OC COO Kk mNIaHUPYEMBIM JUYHOCTHBIM, METAlpEeAMETHBIM U
NpeIMETHBIM pe3yibTaTaM 0O0y4YeHHs U B (POPMHPOBAHMM OCHOBHBIX BHJOB Y4eOHO-
MO3HABATENbHON  JESATENPHOCTH  OOYyYalOHmMXCA 1O  OCBOCHHMIO  COJEp)KaHus
OMOJIOrMYECKOTO 00pa30BaHMs HAa YPOBHE CPEIHETO 00IIero 00pa3oBaHus.

VYyeOnpiii mpenmer «buonorus» Ha YpOBHE CpeaHEro oO0mmero oOpa3oBaHUs
3aBeplIaeT OMoJorndeckoe oOpa3oBaHUE B IIKOJIE U OPUEHTHPOBAH HA PACUIMPEHHUE U
yriyOJieHue 3HAaHUM OOYyYaroIIMXCsl O >KUBOM MPHUPOJIE, OCHOBAX MOJEKYJISIPHOU H



KJIETOYHON OMOJIOTMH, 3MOPHUOJOTHMM M OWOJIOTMU DPa3BUTHS, TEHETUKH, CEJICKIIUU,
OMOTEXHOJIOTUH, IBOFOIIMOHHOTO YICHUS U IKOJIOTHH.

N3yuenne yueOHOrO mipeamera «bwomorus» Ha  yrayOJeHHOM — ypOBHE
OPUEHTHPOBAHO HA TMOATOTOBKY OOYyYaroIIUXCs K TOCIEIYIOIMEMY MOTyYeHHUIO
OMOJIOTUYECKOTO 00pa30BaHUs B By3aX M OPraHU3ALMSIX CPEIHEro MpogecCuOHAIbHOIO
oOpazoBanus. OCHOBY €ro COIEp)KaHHs COCTABISET CHCTEMa OMOJOTMYECKHX 3HAHUM,
MOJIYYCHHBIX TP HM3YyYCHUU OOYYAIOIIMMUCS COOTBETCTBYIONIUX CHCTEMATHYCCKUX
paszesioB OMOJIOTUM Ha YPOBHE OCHOBHOTO 00IIero oopaszosanus, B 10—11 kiaccax 3Tu
3HAHMS TOJIYYArOT pa3BUTHE. Tak, pacHIUPEHBl U YIIIyOJICHBI OMOJIOTMYECKUE 3HAHUS O
pacTCHHUSAX, JKUBOTHBIX, TpuOax, OaKTepusx, OpraHu3Me 4YeJIOBEeKa, OOIIMX
3aKOHOMEPHOCTSIX JKWU3HM, JIOMOJHHUTEIBHO BKIIOUYCHBI OWOJIOTMYECKUE CBEACHHS
NPHUKJIATHOTO M MOMCKOBOT'O XapaKTepa, KOTOPhIE MOXHO HCIOJIb30BaTh KaK OPUCHTHPHI
IUT TIOCTIEAYIONIETO BBIOOpa mpodeccuu. Bo3MokHa Takke WHTETpamust OMOJOTHIECKUX
3HAHHMHA C COOTBETCTBYIOIIMMHU 3HAHUSMU, IMOTYYCHHBIMHU O0YYAFOIIMMHUCS TTPU U3YUCHUU
(GU3HKHU, XUMUH, Teorpaduu U MaTEMaTHKHU.

CrtpykTypa mporpaMmsl 1o yueOHomy npeamety "buonorus" orpakaeT CUCTEMHO-
YPOBHEBBI W JBOJIONMOHHBIA MOAXOAbBl K U3ydeHHIo Owuojorun. COrJIacHO UM,
M3Y4aloTCs CBOWCTBA M 3aKOHOMEPHOCTH, XapaKTePHbBIC IJIsi JKUBBIX CHCTEM Pa3HOTO
YPOBHSl OpraHM3alldM, 3BOJIOLUMHU OpPraHUYECKOr0 MHpa Ha 3emile, COXPaHEHUs
OMOJOTUYECKOTO pa3HoOoOpa3usi TuiaHeThl. Tak, B 10 kiacce H3ydarOTCs OCHOBBI
MOJIEKYJISIPHON U KJIETOUHOM OMOJIOTHH, SMOPUOJIOTUU U OMOJIOTUU PA3BUTHUS, TEHETHKU
U CEJIeKIMH, OMOTEXHOJIOTMM W CHUHTETHYECKON OMOJIOTHH, aKTyaJIU3UpYIOTCS 3HAHUSA
oOydaromuxcs mo 00TaHHKE, 300JI0TUH, aHATOMUH, (u3noioruu yenoBeka. B 11 kiacce
M3YyYarOTCs HBOJIIOIIMOHHOE YU€HHE, OCHOBBI SKOJIOTUHU U yueHue o duocdepe.

VYyeOnbiii nipeameT «buonorus» mpusBaH 00ECMEYUTh OCBOCHHE OOYYAIOIIMMUCS
OMOJIOTUYECKUX TEOPUNM M 3aKOHOB, WJEH, MPHUHIIMIIOB M MPAaBWI, JIEKAIIMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAYYHON KapTUHBI MUPA, 3HAHUN O CTPOCHUH, MHOTO0OPa3uH
U OCOOCHHOCTAX KIJIETKH, OpTraHu3Ma, MOMyJsIIuu, OWOIEH03a, 3KOCHCTEMBI, O
BBIIAIONINXCS HAYYHBIX JIOCTHKEHHUSX, COBPEMEHHBIX HCCIEOBAaHUSAX B OMOJIOTHUH,
MIPUKJIAIHBIX aCTIEKTaX OMOJIOTUYECKUX 3HAHUMN. JJI pa3BUTHS U MOJEp>KaHUs UHTEpeca
oOydJarommxcs K OHOJOTHM HApSAy CO 3HAYUTEIBHBIM O0BEMOM TEOPETUUYECKOTO
Marepuaia B COJIEpPXaHUU MPOrpaMMbl MO OHWOJOTHH MPEAYCMOTPEHO 3HAKOMCTBO C
HMCTOPHCH CTAaHOBJCHUS W Pa3BUTHA TOW WM HWHON o00JacTh OHOJIOTHH, BKIIAJIOM
OTEUECTBEHHBIX W 3apyOEKHBIX YYEHBIX B pEHICHUE BAXKHEHIIMX OMOIOTHYECKUX H
9KOJIOTHYECKHUX MPOOIIEM.

Henp wuzyuenuss yyeOHoro mnpenmera «buonorus» Ha yriayOJ€HHOM YpPOBHE —
OBJIaJIcHNE OOYYAIONTUMHUCSA 3HAHUSIMU O CTPYKTYPHO-(QYHKIIMOHAIBHOW OpPraHU3aIluu
KUBBIX CHUCTEM PAa3HOTO paHra WU MpUOOpPETEHHWE YMEHHUI HCIOJIb30BaTh 3THU 3HAHUS B
dbopMUpOBaHUU MHTEpPECA K OMpeAeaEHHON 00aacTu mpodeCCHOHATBLHON NeATeIbHOCTH,



CBA3aHHOW C OWONOrueil, Wiam K BbIOOPY Y4eOHOIro 3aBEelEeHMs ISl IMPOJOJIKEHUS
OMOJIOrnYecKoro o0pa3oBaHMUs.

JlocTrxeHnue 1enum u3ydeHus ydeOHoro mnpeamera «buonorus» Ha yriayOaéHHOM
YpOBHE 00€CTIeUnBAETCS PEILICHUEM CIEAYIOIUX 3a0a4:

OCBOCHHE OOYYaIOIMMHCS CHUCTEMbl OHOJOTMYECKUX 3HAHHUM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOpHUAX, KOHUEMUUAX, THUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
MpaBWiIaX, COCTABIISIIOUIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHUPA; O
CTPOEHUHU, MHOTO0Opa3ri U OCOOEHHOCTSIX OMOJOrMYECKUX CUCTEM (KJIETKa, OPraHu3M,
MOMYJISIIIUS, BUJ, OUOTeoIeH03, Orocdepa); O BBIIAIOIIMXCS OTKPBITUAX U COBPEMEHHBIX
UCCJICIOBAaHUAX B OHWOJIOTMH; O3HAKOMIICHHE OOYyYaromMXxcs ¢ METOJaMU TO3HaHHs
KUBOM MPUPOJIBI: UCCIIEIOBATETLCKUMHI METOJIaMU OMOJIOTMYECKUX HayK (MOJIEKYJIIPHON
U KJIETOYHON OMOJOTUU, SMOPUOJIIOTMM M OMOJOTUU Pa3BUTHSI, TEHETUKU U CEJEKIUH,
OMOTEXHOJIOTUM U CHUHTETUYECKOW OHMOJIOTHH, MaJl€OHTOJOTUHU, HKOJOTHH); METOJIaMH
CaMOCTOSITEJILHOTO TPOBEJCHUS OUOJIOTMYECKUX HCCIEAOBAHMM B J1abopatopuu U B
npupoae (HaOdroAeHUe, HU3MEpEHUe, HSKCIEPUMEHT, MOJCIMPOBAHUE); OBJIAJCHUE
00y4YaroMMMHCS YMEHHUSIMU: CAMOCTOSITENIbHO HAXOIUTh, aHATU3UPOBATH U UCIOJIB30BaTh
OMONOTUYECKYI0 HMH(OpPMAIIMIO; TIOJb30BaThCS OUMOJIOTMYECKOW TEPMUHOJIOTHEH U
CUMBOJIMKOM; YCTaHABIMBATh CBSI3b MEXJy pa3BUTHEM OHOJOTUM U COLUAIBHO-
SKOHOMUYECKUMH M  3KOJOTMYECKMMHU MpoOiieMaMu  4YeJIOBEYeCTBA;  OLICHUBATh
HOCJIEICTBUSL CBOEH JAESITEIBbHOCTU IO OTHOLIEHHUIO K OKpY’XKalolledl MpUpoIHOH cpene,
COOCTBEHHOMY 370pPOBbI0 M 370POBBIO OKPYKAIOIIUX JIOAEH; OOOCHOBBIBATH W
co0ro1aTh Mephl NPOPMIAKTUKN MH(PEKIMOHHBIX 3a00JIeBaHUM, IIpaBUiia MMOBEACHUS B
npupoge U oOecredyeHHss O€30MIaCHOCTH COOCTBEHHOM  JKM3HEICSATENBHOCTH B
Ype3BbIYAMHBIX CUTYalMsSIX HMPUPOJHOTO U TEXHOI'CHHOI'O XapaKTepa; XapaKTepu3OBaTh
COBpPEMEHHBIE Hay4YHbIE OTKPBITHS B OO0JIACTH OHOJIOTHH; Pa3BUTHE y OOYyYarOIIHXCS
MHTEJUIEKTYalbHBIX W TBOPYECKHMX CIOCOOHOCTEHl B Mpoliecce 3HAKOMCTBA C
BBIJJAIOLUIUMUCS OTKPBITUSAMM M COBPEMEHHBIMH HCCIEJOBAaHUSAMU B OHOJIOTHUH,
pelmaeMbIMM €10 IpobiieMaMu, METOJOoJIoTHeH  OHOJOrMYecKOro  HCCieI0BaHus,
NPOBEACHUSI HKCIEPUMEHTATIbHBIX HCCIIEJOBAHUN, pEIIeHHUs OMOJIOrMYECKUX 3ajad,
MOJIETTUPOBaHUS OUOJIOTUYECKUX 0OBEKTOB U MPOLIECCOB;

BOCIIUTaHUE Y 00YUYaIOIUXCsl LIEHHOCTHOTO OTHOILIEHUS K KUBOU MPUPOJIE B

[EJIOM U K OTACNBbHBIM €€ OOBEKTaM W SIBICHUAM; (DOPMUPOBAHHE HKOIOTHYECKOM,
TeHETHYECKOW TPAMOTHOCTH, OOINEH KyJIbTypbl TOBEACHHUS B TPHUPOAC; HHTETPAIlUU
€CTECTBEHHO-HAYYHBIX 3HAHUN;, MPUOOpPETEHUE OOYYAIONUMHCS KOMIIETEHTHOCTH B
palMOHAJILHOM MPUPOAONOIb30BaHUU (COOIO/ICHHE MpaBUJl MOBEJICHHS B MPUPOJE,
OXpaHbl BHJOB, OJKOCHCTEM, OHOCHEpHI), COXpaHEHUU COOCTBEHHOTO 37I0POBbS U
3/I0pPOBbSl  OKPYXKAIOIIUX JIoJed (coOmoaeHus Mep NpouiIakTUKH 3a00JIeBaHUM,
oOecrieueHue OE30MACHOCTH JKU3HEJAEATEIBHOCTA B  YPE3BBIUAWHBIX CUTyalUsIX



MPUPOAHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE HUCIOJIb30BaHUS OHMOJIOTMYECKUX
3HAHUW U YMEHUU B IIOBCEIHEBHOM KU3HU;

CO37aHUE YCJIOBHM 11 OCO3HAHHOI'O BbIOOpa OOYYAIOIIMMMCS WHAWBUIYAJTIbHON
o0pa3oBaTeIbHOM TPACKTOPHH, CIIOCOOCTBYIOLIEH MOCIEAYIOMEMY TPO(hEeCCHOHATBEHOMY
CaMOOIIPE/CICHUI0, B  COOTBETCTBUM C  HHJMBHUIyAJIbHBIMA  HMHTEpECAaMU H
NOTPEOHOCTSIMU PETUOHA.

OO6111ee 4yncao YacoB, OTBEICHHBIX HA U3YyYEHUE OMOJIOTUU HA YIIIYOJIEHHOM YPOBHE
cpeaHero oOiiero oopazoBanusi, coctapisier 204 gaca: B 10 kmacce — 102 gaca (3 yaca B
Hezemo), B 11 kimacce — 102 gaca (3 yaca B Hezeno).

OT6op opraHu3alMOHHBIX (OpM, METOJOB U CPEACTB OOydeHUss OUOJIOTHUHU
OCYIIECTBIISIETCSI C YYETOM CHEeUU(PUKA €ro COJAEpKaHWs M HalpaBICHHOCTH Ha
OpoJoJKEeHHE  OMOJIOrMYecKoro  oOpa3oBaHusi B OpraHM3alUsix  CpeaHero
npo(eccuOHaIbHOTO U BBICILIET0 00pa30BaHUsl.

OO0s3aTenbHBIM  YCIOBUEM MpU OOYYEHHHM OHOJOTMHM HA YIIIYOJIEHHOM YPOBHE
ABJIIETCS TPOBEJICHHWE JIA0OpAaTOPHBIX U TMpakThyeckux pador. Takke yuactue
oOy4JaromMXcs B BBINOJHEHUH TMPOCKTHBIX U Y4EOHO-HUCCIEAOBATENbCKUX pPaboT,
TEMaTUKa KOTOPBIX OMNpPENENseTCs YYHUTEIeM Ha OCHOBE HMEIOIIHUXCS MaTepHallbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOJAHBIX YCIOBHIA.

COAEP/)KAHUE OBYUEHMUSA

10 KJIACC

ConepxaHue TmpOrpaMMbl, BBIJEIEHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyapcTBeHHo utorosoi arrectanuu (I'1A).

Tema 1. buoJsiorusi Kak HayKka

CoBpemenHasi Ouoyiorusi — KOMIUIEKCHas Hayka. KpaTkas HCTOpUS pa3BUTHS
Oouonoruu. buonornueckre HayKd W U3ydaemble UMHU MpoOieMbl. DyHIaMEHTaIbHBIE,
MPUKJIAIHBIE U TTIOMCKOBBIC HAYYHBIC UCCIICAOBAHMS B OMOJIOTUH.

3HaueHne Owonoru B (POPMUPOBAHUU COBPEMEHHOW E€CTECTBEHHO-HAYYHOU
kaptuHel Mupa. I[Ipodeccun, cBsizanHble ¢ OWonoruel. 3HAUYCHHE OHOJIIOTHH B
MIPAKTUYECKOM  AEATEIIbHOCTM  4YEJIOBEKa:  MEJULMHE,  CEIbCKOM  XO35UCTBE,
MIPOMBILIUIIEHHOCTH, OXPAHE MPUPOIBL.

JdemoHcTpanuu

IToptpersl: Apucrorens, Teodpact, K. JIuaneit, XK. b. Jlamapk, Y. JlapBun,
V. T'apsei, I'. Mennens, B. 1. Bepnaackui, U. I1. I1asnos, 1. 1. Meunukos, H.
N. BaBunos, H. B. TumodeeB-Pecorckuit, [[x. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuuplt u  cxembl: «CBsi3p OWONOrMU C JpyrdMH Haykamuy, «Cucrema
OMOJIOTMYECKUX HAYK.



Tema 2. 7KuBble cUCTEeMbI U UX U3Y4YeHHE

XKuBbie cHCTEeMBbl Kak NpeaAMET u3ydeHus Ouonoruu. CBONCTBA >KUBBIX CHUCTEM:
€IMHCTBO XHMMHYECKOTO COCTaBa, JUCKPETHOCTb M ILEJIOCTHOCTh, CJIOXHOCTh U
YIOPSAIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPTraHW3alns, CAaMOBOCIIPOU3BEICHHUE,
pa3apakxuMoCTh, UI3MEHYMBOCTh, POCT U Pa3BUTHUE.

YPpOBHU OpraHu3alvu XHUBBIX CHCTEM: MOJICKYJSPHBIN, KJIETOYHBIM, TKAHEBBIU,
OpraHW3MEHHBIN, TMOMYJISIMOHHO-BUIOBOM, JKOCUCTEMHBIH (OMOreOIEeHOTUUYECKUM),
ouocdepnsbiii. [Iporecchl, nmpoucxonsimue B KUBBIX cucTeMax. OCHOBHBIE MPU3HAKU
xuBoro. Ku3Hp Kak ¢opma cCyilecTBOBaHMs MaTepuu. Hayku, u3zydaroniue KuBbIC
CHUCTEMBI Ha Pa3HbIX YPOBHSIX OpraHU3aIUU.

N3yuenne kuBBIX cucteM. Meroasl Ouosorndyeckoi Hayku. HaOmronenue,
U3MEpPEHHE, DKCIIEPUMEHT, CUCTEMaTu3alus, MeTaaHanu3. lloHsTHe O 3aBUCUMOW U
He3aBUCUMOW mepemeHHou. [lmanupoBanue skcnepumenta. [locTaHoBKa M MIpOBEpKa
runote3. Hynemas rumnote3a. [lonstue BBIOOPKM U €€ mocTOBepHOCTh. Pazbpoc B
Ooumosiornyeckux JaHHbIX. OIEeHKa JOCTOBEPHOCTH TMOJYYEHHBIX PEe3yibTaToB. [IpUYnHBI
MCKaXXEHUS PE3yJIbTaTOB dKCIIepUMeEHTA. [IoHsATHE CTATUCTUYECKOTO TeCTa.

JdemoHcTpanuun

Tabmunpl 1 cxembl: «OCHOBHBIC TPU3HAKU JKU3HUY», «BHOIOTHYECKUE CHUCTEMBIY,
«CBolicTBa XKMBOM Marepumn», «YPOBHU OpraHHU3allld KUBOW Npupoabl», «CTpoeHue
KUBOTHOM KIETKW», «TKaHM JKUBOTHBIX», «CHUCTEMBI OpPraHOB YEJIOBEYECKOIrO
opranusMay, «buoreonenos», «buochepay, «MeTobl U3yUeHHUS KUBOK TPUPOIBI.

O6opynoBanue: mnaboparopHoe oOOpyIdOBaHUE [JIsi TMPOBEACHUS HAOIIOIECHUH,
U3MEpEHUM, FIKCIIEPUMEHTOB.

IIpakTuyeckass padora «lcmnoib3oBaHHWE PA3IUYHBIX METOJAOB MPHU H3YyUYCHUU
KUBBIX CUCTEM).

Tema 3. buoJiorusi KjieTku

Knerka — cTpykTypHO-QYHKIMOHANBHAS €IWHUIA KUBOTO. McTOpusi OTKpBITHS
kietku. Pabotsr P. 'yka, A. JleBenryka. Knerounas teopus (T. [lIBann, M. llnefigen, P.
BupxoB). OCHOBHBIE MOJOKEHUSI COBPEMEHHOM KIETOUYHON TEOPUHU.

MeTonbl MOJEKYISIPHONW M KJIETOYHOW OMOJIOTUM: MUKPOCKOIHUS, XpoMmaTorpadus,
anekTpodope3, METOJl MEUEHBIX aTOMOB, Au(QepeHInaNIbHOE IEHTPU(PYTUPOBAHUE,
KyJIbTUBUPOBAaHUE  KJIETOK. M3yueHue  @uxcupoganHvlx  KiemoK. DIEKTpOHHAs
MuKpockonus. Kougoxanenaa muxpockonus. Bumanvnoe (npusrxcusmnennoe) uzyuenue
KJIeMOK.

JdemoHcTpanuun

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

Tabmuublt u  cxembl: «CBETOBOM MHUKPOCKOM», «INEKTPOHHBI MHUKPOCKOID,
«HcTopust pa3BUTHSI METOJI0B MUKPOCKOITHIY.



O6opynoBaHue:  CBETOBOM  MHKPOCKOI, MHUKpONpENnapaTbl  pPacCTUTEIbHBIX,
KUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

IIpakTnueckas  padora  «/3yueHue  METOOOB  KJIETOYHOW  OHOJOrUHU
(xpomatorpadusi, anexrpodopes, nuddepeHimanbaoe neHtpudyrupoanue, [ILIP)».

Tema 4. Xumnueckasi OpraHu3anus KJICTKH

XUMHUYECKUN COCTAB KIETKU. Makpo-, MUKPO- U YIBTPAMUKPOIIEMEHTHL. Bosia u eé
poJiib  Kak pacTBOPUTENS, peareHTa, Y4YacTH€ B CTPYKTYpUPOBAaHUM  KIIETKH,
TEIUIOPETysiuu. MuHepanbHble BEIIECTBA KJIETKH, UX Ouonorudeckas poisib. Poib
KaTUOHOB M aHUOHOB B KIIETKE.

Opranuueckue  BemlecTBa  KJIETKW.  buonorumyeckue  mnonumepsl.  benkwu.
AMMHOKHUCTIOTHBIM cocTaB OenkoB. CTpyKTyphl Oe€lkoBOW Mojekyibl. [lepBuuHas
CTpYKTypa Oefka, menTuAHasl CBs3b. BTopuuHas, TpeTuuHas, YETBEPTUUHAS CTPYKTYPHI.
Henatypanusi. CoiictBa 0enkoB. Knaccuduxaius 6enkoB.
buonorunyeckue Gpynkunn 6enkoB. [Ipuonsi.

VYraeBoabl. MoHOCaxapuibl, 1UCaXapuabl, OJUTOCAXaPU bl U MOJUCAXAPUIBI.
OO6muit iaH cTpoeHUs M (PU3UKO-XUMHYECKHE CBOWMCTBA YIJIEBOAOB. buomormdeckue
(YHKIIUU yTIEBOJIOB.

Jlununel. T'mapodunsHo-ruapodoOHBIEe cBoiicTBa. Kitaccudukanus aunumos.
Tpurnmuuepunsi, hochonunuabl, BOCKH, CTEpOubl. buonornueckue GyHKIUUA JUTUAIOB.
OO6mue cBoiicTBa OHWOJNOTMYECKMX MeMOpaH —  TeKy4decTb, CIIOCOOHOCTh K
CaMO3aMBbIKaHHIO, TTOJIYITIPOHULIAEMOCTb.

Hykneunossie xkucinotrsl. [JHK wu PHK. CrpoeHue HyKJIEMHOBBIX KHUCIIOT.
Hyxneotuasl. [Mpunnun kommuiemenTapHocT. [IpaBuno Yapradda. Crpykrypa JTHK —
nBoMHas cnupanb. MecTtoHaxoxaenue u Oouonornueckue pynkiuu JHK. Buner PHK.
Oyukunu PHK B kiteTke.

Ctpoenne Monekynbsl AT®. Makpospruueckue cBsa3u B Mmosiekyine ATO.
buonornueckue ¢ynkuun AT®. BoccraHoBIeHHBIE NEPEHOCUMKH, MX (PYHKIUH B
kinetke. /[pyeue Hyxneozuompugocpamor (HT®@). CexBenupoanue [IHK. Memoow:
2EHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrpykrypHas Onojaorus: OMOXUMHYECKHE U OMO(PU3NIECKHUE HCCIIeOBAHUS COCTaBa
U TIPOCTPAHCTBEHHOU CTPYKTYPBI OMoMoneKy. Mooeruposanue cmpykmypul U (yHKYuUll
ouomonexyn u ux Komniekcos. Kommvromepmuwiii Ousaiin u opeaHuueckuii cuHmes
OUOMOIEKYL U UX HENPUPOOHBIX AHAI0208.

JdemoncTpanuun

[Toptpetsr: JI. Ilomunr, /x. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, O.
Conrep, C. [Ipy3unep.

Juarpammbel: «PacripenesieHue XUMHUYECKHX 3JIEMEHTOB B HEXXUBOW MPUPOAEY,
«PacmpenienieHne XMMHUYECKUX SJIEMEHTOB B dKUBOW MPUPOJE».



Tabmuuer u  cxembl: «llepuoguyeckas TaOmuIa XUMHYECKHUX DJIEMEHTOBY,
«CTtpoeHne MOJEKyIbl BOIB», «BemectBa B cocraBe opraHu3MoB», «CTpoeHHE
MOJICKYJBI  Oenmka», «CTpyKTypel OenKoBOH MOJICKYNb», «CTpoeHHE MOJIEKYI
yraeBoaoBy, «CTpoeHHE MOJICKYa JUnuAoB», «HyknewmHoBbIe KUCIOTHIY», «CTpoeHUE
MoJieKyJibl ATD».

O6opynoBaHue: XUMHUYECKasl TIOCyla U 000pyI0BaHUE.

Jlabopatopnas padora «OOHapyxeHHe O€JIKOB C IOMOIIbI0 KayeCTBEHHBIX
peaKumn».

JlaGoparopnass padGora «HccnenoBanue  HYKJIEHMHOBBIX KHUCJIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMUYHBIX OPTaHU3MOB.

Tema 5. CTpoeHue n GyHKINH KICTKH

Tuns KJIETOK: yKapuoTHUYECKast u MIPOKAPUOTUIECKAS.
CrpyktypHODYHKIIMOHATBHBIE 00pa30BaHUs KICTKHU.

CrpoeHue mnpokapuoTHUECKON KieTKH. KierouHas cTeHka OakTepuil U apXew.
Oco0eHHOCTH CTpPOCHHSI TeTepoTpOodHONW M aBTOTPO(HOU MPOKAPUOTUUECKUX KIIETOK.
MecTo 1 poJib MPOKAPUOT B OHUOIEHO3AX.

Crpoenne u (yHKIMOHHPOBAHUE DdyKapUOTHUECKOW KieTku. [lmasmaTnueckas
MeMmOpaHna (miazmaiemMma). CTpykTypa Iia3MaTHdecKol wmeMOpanbl. Tpancmopt
BEIIECTB Yepe3 IUIa3MaTHYEeCKyl0 MeMOpaHy: maccuBHBIM (auddysusa, oOierdyéHHas
muddy3us), aKTUBHBIA  (NEPBUYHBIA W BTOPUYHBIA  aKTUBHBIA  TPAHCIIOPT).
[lonynmponuniaemocts MemOpanbl. PabGora HaTpuiikaniueBOoro Hacoca. OHIOIMTO3:
OUHOLIMTO3, (Qarouuto3. Ox3omuTo3. Kierounas crenka. CrTpykTypa u  (QyHKIHMH
KJIETOYHOW CTEHKH PaCTeHHM, TPUOOB.

Hutommazma. I[luto3onbs. IluTockener. JIBmxkeHue uMTOomIa3Mbl. OpraHoubl
kiaetkd. OpHoMeMOpaHHBIE OpraHouAbl KJIETKU: 3Haorazmarudeckas cetrb (OI1C),
anmmapar  [onmbaxu, JHM30COMBI, UX CTpoeHHe u  (QyHKuuu. B3aumMocssasb
OJTHOMEMOpPAaHHBIX OpraHoMJ0B KJIEeTKU. CTpoeHHEe TPaHYISIPHOTO PETUKYIyMa.
Mexanusm Hnanpasnenus 6Oeaxoe 6 OIIIC. Cunre3 pacTBOpuMbIX OenkoB. CuHtes
KJIIETOYHBIX MeMOpaH. ['nankuil (arpaHyJiIpHbINA) SHIOIUIA3MATHUYECKUN PETUKYIIYM.
Cekperopnas ¢Gyukumst anmapara [onpmxu. Moouguxkayus 6eaxod 6 annapame
Tonvoorcu. Copmuposxa benxos ¢ annapame I onv0xcu. TpaHCIOPT BEIIECTB B KIIETKE.
Bakyonu pacturenbabix kieTok. Kiietounsiii cok. Typrop.

[TonyaBTOHOMHBIE OpPraHOW/IbI KIETKA: MUTOXOHJIPUH, TIACTUABL. [Ipoucxoocoenue
mumoxonopuii u naacmuod. Cumbuocenes (K.C. Mepeockosckuti, JI. Mapeynuc).
Crpoenue u QyHKIIMU MUTOXOHJApPUN W TacTui. llepBuyHble, BTOPUYHBIE U CIIOKHBIE
MJIACTUbI (POTOCUHTE3UPYIOIINX FYKAPHUOT.

XJI0pOmIacThl, XpOMOILIACTHI, JIEHKOIUIACTHI BEICHINX PACTCHUM.

HememOpannsie opranouasl kieTkd CTpoeHne U (QPYHKUMM HEMEMOpaHHBIX

OpraHouioB KieTKH. Pubocomel. [lpomesxcymounsie uramenmol. MukpoduiaMeHTHI.



Axmunosvie muxkpogpuramenmul. MBbllIeUHble KIETKU. AKmuHo8ble KOMNOHEHMbl
Hembiuleunvix kiemok. MukporpyOouku. Kierouneni neHtp. CTpoeHHE M [BUKECHHE
KIYTUKOB U pecHHUYeK. MukpoTpyboukn wnuromiasmel. Llentpuons.  benxu,
accoyuupoganuvle ¢ Mukpoguiamenmamu u mukpompyoouxamu. Momopnuvie denxu.

SAnpo. OOonouka sapa, XpOMaTWH, KapuoIUla3Mma, SAPBINIKK, UX CTPOCHUE U
Gynkuun. AnepHuiii 0enkoBbIi MaTpuKC. [IpocTpaHCTBEHHOE PaCMONOKEHHE XPOMOCOM
B UHTEp(a3HOM sape. Jyxpomamun u 2emepoxpomamun. benku XpoMaTuHa — TUCTOHBI.
Hunamuxa s0eproii 06o10uku 6 mumo3se. oepuviii mparcnopm.

Knerounsie BkmtoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK JYKapHOT
(pacTuTenbHOM, JKUBOTHOU, TPUOHON).

JdemoHcTpanuu

IToptpetsr: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabnuupl u cxembl: «CTpoeHHE YKAPUOTHUECKON KiIeTKn», «CTpoeHue KUBOTHOMN
KIeTKN», «CTpOoeHuEe pACTUTENBHOM KIETKW», «CTPOCHHE MHUTOXOHAPHUN», «SIpo»,
«CTpoeHune NpoKapHOTUYECKON KIETKI».

O6opynoBaHue: CBETOBOM  MHUKDPOCKOI,  MHUKpOMpEnapaTbl  PacTUTEIBHBIX,
KUBOTHBIX KJIETOK, MUKpOIIpEnapaThl 0aKTepuaIbHbIX KIETOK.

JlabopaTopHasi padora «/3yueHne CTpOEHHUS KIETOK Pa3IMYHbIX OPraHU3MOBY.
IIpakTuueckas padora «/3yueHne cBOMCTB KJIETOYHON MEMOPaHBI.

Jlabopatopnas padora «VccrnenoBaHue MIIa3MoiiM3a W JICTUIa3MOJIM3a B
PACTUTENIbHBIX KIETKAX.

IIpakTuueckass pabGora «l3yueHue IBHXKEHUS LUTOIUIA3Mbl B PACTUTEIBHBIX
KIJIETKaX)».

Tema 6. O0MeH BelleCTB M NpeBpallieHNe JHEPTUHU B KJIeTKe

AccuMumsIMg M AUCCUMWISIIIMS — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(DHBIM W TeTepOoTpOdHBIA. YdYacTHE KHUCIOpoJa B OOMEHHBIX
nporeccax. JHepreTuyeckoe obecredeHue KieTku: npespamieHne ATO B 0OMEHHBIX
mporieccax. @DEpMEHTATUBHBIM  XapakTep pPEakIuid  KIETOYHOTO  MeTabosm3Ma.
depMeHThI, UX CTPOCHHE, CBOWCTBA M MexaHm3M gaeictBusa. Kodepmentsr. Otnuums
dbepMEeHTOB OT HEOpPTaHMYECKHX KaTanu3aTopoB. benkuaktuBatopsl u  O€nKH-
UHTHOUTOPHL. 3aBHCHUMOCTh CKOPOCTH (DEPMEHTATUBHBIX pEaKIUid OT Pa3IUIHBIX
(bakTopoB.

IlepBUYHBIN CUHTE3 OPraHMYECKUX BEUIECTB B KIEeTKe. POTOCUHTE3. AHOKCUCEHHbIU
U oxcueenuvlli pomocunmes y baxmepuii. Ceemocoouparoujue nuemMeHmol U NUSMEHMbL
peakyuonnozo yeumpa. Ponb xmoporuiactoB B mporecce (otocuHTe3a. CBeToBas u
temHOBas (pa3el. Pomoovixanue, Cs., Cs. u CAM-munwvt homocunmesa. IIpogyKTUBHOCTD
doTocunTe3a. BnusHue paznuuHbIX (PAKTOPOB Ha CKOPOCTh (OTOCHMHTE3a. 3HAUCHHE
dboTocuHTE3A.



XemocuHTe3. Pa3HO0Opasue OpraHu3MOB-XEMOCHUHTETHKOB: HUTPUPHUIUPYIOIINE
OakTepuu, Keyne300aKkTepuu, CcepoOaKTEepuH, BOJOPOAHBIE OakTepuu. 3HAUYCHUE
XEMOCHHTE3A.

Ana’poOHble opranusmbl. Buael Opokenus. IlpoaykTel OpoxeHus © HX
UCTIOJb30BAaHUE  YEJIOBEKOM.  AHa’pOOHBIE  MHKPOOPTaHM3MBI ~ KaK  OOBEKTHI
OMOTEXHOJIOTUH U BO30YAUTENIN OOJIE3HEH.

AnpoOHBIE OpraHu3MBl. Oransl DHEPreTUYECKOIO oOMeHa.

[ToaroroButenbHbIi dTam. ['MHUKOIN3 — OECKUCIOPOAHOE PACIIEIIEHUE TITIOKO3HI.

buosiornueckoe OKuUCIEHHME, WM KIETOYHOE JbIXxaHue. Poyib MUTOXOHIApPUN B
npoueccax Ouosiorndyeckoro okucieHusa. Lukinueckue peakuun. OKHUCIUTEIBHOE
dbochopunupoBanue. Ouepeus memopannozo epaduenma npomonos. Cunmes ATD:
paboma npomonuou ATD-cunmasvl. [IpenmyniecTBa adpoOHOro MyTH OOMEHa BEIIECTB
nepen aHadpoOHbIM. D(HPEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JdemoHcTpanuun

Ioptpersr: k. Ilpuctou, K. A. Tumupszes, C. H. Bunorpaackumii, B. A.
Ourenbrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmuupr u cxembl: «DoTocuHTE3», «IDHEpreTHyeckuii obOMmen», «buocunres
6enka», «CtpoeHue pepMeHTa, «XeMOCUHTE3.

OOopyznoBaHue: CBETOBOM MMKPOCKON, OOOpyIOBaHHE JJsi HPUTOTOBJICHMUS
IIOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENIapaToB.

JlabopaTtopHas padora «/3ydyeHue KaTanUTUYECKOW aKTUBHOCTH (PEPMEHTOB (Ha
npUMepe aMUJIa3bl WK KaTalla3bl)y.

JlabopaTtopnas pabora «l3ydenue (epMEHTATUBHOTO paCHICTUICHUS MEPOKCHIA
BOJIOPOJIa B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

JladopaTopHasi padoTa «CpaBHeHHE ITPOIIECCOB (DOTOCHHTE3a M XEMOCUHTE3A.

JlabopaTopHas pa6ora «CpaBHEHHUE ITPOIIECCOB OPOKECHUS U ABIXaAHUS.

Tema 7. HacnencrBeHHass uHOpMANUs M peajin3anus e€ B KJIeTKe

Peakuun w™atpuuyHoro cuHre3a. IIpyHUMN KOMIUIEMEHTAPHOCTH B PEAKLHUSIX
MaTpUYHOTO CUHTe3a. Peanmuzammst HacnencTBeHHOW uHbopmanuu. ['eHeTHYeCKui Ko,
ero cporcrBa. T'paHckpunuuss — Matpuudbiii cuHtre3 PHK. IlpuHuuner tpanckpunuum:
KOMILIEMEHTaPHOCTb, AHTUIIAPAJLIEIBHOCTD, ACUMMETPUYHOCTb. CospesaHue
mampuunvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.

Tpancnsmus m e€ osrambl. Yuactue tpancnoptHeix PHK B OmocuuTese Oenka.
VYcnoBus Ouocunresa 6enka. KogupoBanue amuHokucioT. Poib pubocom B OMocuHTE3E
Oenka.

Cospemennvlie npeocmasieHus o cmpoeHuu 2erog. OpraHuzanusi TreHoMa Yy
MPOKAPUOT U FYKApUOT. Perymnsiius akTUBHOCTH I'€HOB y MPOKapuoT. ['unore3a onepoHa
(®. XKaxko0, XK. Mano). Monexkynapuvle mexanuzmvl IKcnpeccuu 2eHo8 y aykapuom. Poib



Xpomamura 8 pe2ynayuu pabomol 2eHog. Perynsuus 0OMEHHBIX MPOLIECCOB B KIETKE.
KieTouHbIl rOoMeocCTas.

Bupycel — HekneTounsie (GoOpMbl KM3HM W oOnwratHeie mapasuThl. CTpoeHHe
MPOCTBIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. Kusuennwiti yuxn JJHK-
cooepacawux supycos, PHK-cooepacawux eupycos, bakmepuogazos.

Obpamuas mpancKkpunyus, pegepmasa, uHmespasa.

BupycHpie 3aboneBaHus 4eioBeka, *kuUBOTHbIX, pactenuit. CIIJ[, COVID19,
COIMAIbHBIE U MEIUIIMHCKHUE TTPOOIIEMBL.

Buoungopmamuxa: unmeepayus u aunanuz 6orvuux maccusos («bigdatax)
CMPYKMYPHBIX Ouoi02udeckux oannsix. Hanomexunonoeuu 6 buonocuu u meouyune.
IIpoepammupyemvie gynxyuu d6eaxos. Cnocobvl 00cmasKu 1eKapcma.

JdemoHcTpanuun

[Toptpetsr: H. K. Konsuos, /. Y. IBaHOBCKUI.

Tabmunpelr 1 cxembl: «buocunTe3 Oenkay, «l'eHeTHmueckuii kon», «Bupycsw,
«bakrepuodarmy.

IIpakTuyeckas padora «Co3naHue MOJEIN BUPYCay.

Tema 8. JKu3HeHHBII UK KJIEeTKH

Kinerounsrnii muki, ero nepuoasl u perynsmnus. Uarepdaza u muto3. OcoOeHHOCTH
IpOIIECCOB, TpoTeKawmux B uHTepdaze. IloarotoBka KIETKHM K  JICJICHHIO.
[IpecunTeTnueckuii (MOCTMUTOTUYECKUI), CHUHTETHYECKUA U TMOCTCUHTETUYECKUU
(IPeMUTOTHYECKUI ) TTIEPUOIBI HHTEP(a3HI.

Marpuunbii  cunre3 JHK — pernmkaums. Ilpunuuner permukanuu  JIHK:
KOMILUIEMEHTApPHOCTh, MOJTYKOHCEPBATUBHBIN CHHTE3, aHTUIAPAJUIEIbHOCTh. MexaHu3m
pemwukanuu  JIHK. Xpomocombl. Ctpoenue xpomocoM. Tenomepsl U TelloMepasa.
XpOMOCOMHBIM HAa0Op KJICTKM — KapuOTHUIl. JIMIUIOWIHBIA M TraryIOuAHBIA HaOOPHI
xpomocoM. ['oMonmornunabie XpoMOCOMBI. [10710BBIE XpPOMOCOMBI.

Henenune kneTku — mMuTo3. CTaiuu MUTO3a M MPOUCXOMASIIME B HUX IPOIIECCHI.
Tunsl muto3a. KapnokuHes U IUTOKKMHE3. bHOJIOTHYECKOE 3HAYCHUE MUTO3A.

Perymnsius MmuToTHYecKOro IuKkia KiaeTku. [IporpaMmmupyemas kietouHas ruOenb —
aromnTo3.

Kierounoe smpo, XpoMocombl, (YHKIIMOHAJIbHAS TEHOMHKA. Mexanuszmol
npoaugepayuu, ouggepenyuposxku, cmapenus u euderu kiemok. «L{ugpposas kiemka» —
ououngpopmamuueckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JdemoncTpanuun

Tabmuubl U cxembl: <«OKU3HEHHBIM UK KIETKW», «Mwuto3», «CTpoeHue
xpomocom», «Perukanust JJHK».

OGopynoBaHue: CBETOBOM MHUKPOCKOM, MHUKporpenapatbl: «MHUTO3 B KJIETKaX
KOpEUIKa JIyKay.



JlaGoparopunass pabGora «3yyeHne XpoOMOCOM Ha  TOTOBBIX
MHKpOIIpEnapaTax».

JlabopaTopHuas padora «HaGmoneHre MmuTo3a B KJI€TKaX KOHUMKA KOpEIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpEnapaTax)».

Tema 9. CTpoenue n pyHKIMH OPraHUM3MOB

buonoruueckoe pasHooOpaszue opraHu3MoB. OHOKJIETOYHBIC, KOJOHHUAJIBHBIC,
MHOTOKJIETOUYHbIE OPTraHU3MBbl.

OCOOEHHOCTH CTPOCHMSI M JKU3HEIEATCIIBHOCTH OJHOKJIETOYHBIX OpPraHU3MOB.
bakrepuu, apxeu, OJHOKJIETOYHbIE TPHUOBI, OJHOKJIETOUYHBIE BOJOPOCIH, JpYyrue
npoTUCThl. KoJIOHHaIbHBIE OPTaHU3MBI.

B3anmocCBs3b yacTeld MHOTOKJIETOYHOTO OpraHu3Ma. TkaHu, OpraHbl U CUCTEMBI
opranoB. OpraHusM Kak eJuHoe 1enoe. ['omeocras.

Tkanu pacteHuid. Tumbl pacTUTENBbHBIX TKaHEW: oOpa3oBaTesbHas, MOKPOBHas,
IPOBOJIAIIASl, OCHOBHas, MexaHudeckas. OcoOEHHOCTH CTpoeHHs, (QYHKIUNA ¢
PAaCIIOJIOKEHHS TKAaHEUW B OpraHax pacTeHUM.

TkaHM JKUBOTHBIX W 4YeJOBEKa. THUNBI >KMBOTHBIX TKaHEW: JIIUTEIHAJIbHAS,
COCMHUTEIbHASA, MbIIeYHasi, HepBHasA. (OCOOEHHOCTH CTpoeHUsA, GQYHKIUNA U
pacmoJIoKEHHS TKaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BeretaTuBHble U T€HEpATHUBHbIE OpraHbl pacTeHUM. OpraHbl U CUCTEMBbI
OpPraHoB KUBOTHBIX U YelioBeKa. DYHKIIMU OPTraHOB U CUCTEM OPTaHOB.

Omnopa Tena opranu3moB. Kapkac pacrenuid. CkeneTbl OJHOKJIETOYHBIX H
MHOTOKJIETOUHBIX JKMBOTHBIX. HapyxHblii M BHYTpeHHUH ckeyeT. CTpO€HUE U THIIbI
COEJIMHEHUST KOCTEM.

JIBI>KeHHEe OpraHu3MOB. J[BH)KeHHE OJIHOKJIETOYHBIX OPraHM3MOB: aMEOOMIHOE,
KTYTUKOBOE, PECHUYHOE. J|BU)KEHNE MHOTOKJIETOYHBIX PACTCHUMN: TPOMM3Mbl U HACTHUH.
JIBI>KeHHEe MHOTOKJICTOUHBIX >KMBOTHBIX M YEJIOBEKa: MbIIIeyHas cucTema. Peduekc.
CkeseTHBIC MBIIIIIBI U UX padoTa.

IIutanue opranmsmos. llormomieHne BOABI, YIJIEKMCIOTO ra3a M MHUHEPAIbHBIX
BEIIECTB pacTeHUsIMU. lIuTaHue XKMBOTHBIX. BHYTpPHIIOJIOCTHOE M BHYTPHUKIETOYHOE
nuiieBapenue. [lutanne mo3BOHOYHBIX KUBOTHBIX. OTAEIbI MUIIIEBAPUTEIIHLHOTO TPAKTA.
[InmeBapurenbHble xene3sl. [lumeBapuTenbHas cUCTEMA YEIIOBEKA.

Jlpixanue opranu3moB. [[prxanue pactenuid. J{prxanue »KuBoTHBIX. Jluddy3us razos
gyepe3 MOBEepXHOCTh KiIeTKH. KoxkHoe npixanue. JlpIxaTeabHas MOBEPXHOCTD. JKabepHoe u
n€royHoe abixaHue. JlpIXaHHWE MO3BOHOYHBIX >KUBOTHBIX U 4eEJIOBEKAa. DBOJIOIIMOHHOE
YCIOXHEHHE CTPOCHUS JETKUX ITO3BOHOYHBIX JKMBOTHBIX. JlpIXarenbHas cHCTEMA
yesoBeka. MexaHW3M BEHTWISIIMU JIETKUMX Y NTUIl M MJIEKONUTAKMMUX. Perynsius
nbIXaHus. JpixaTenbHbie 00bEMBI.

TpaHcnopT BEmECTB y OpraHu3MOB. TpaHCHOPTHBIE CUCTEMBI PaCTEHHUM. TpaHCopT
BEIIECTB y XUBOTHBIX. KpoBeHOCHas cuctema u €€ opranbl. KpoBeHOCHas cucrema



ITO3BOHOYHBIX KMBOTHBIX M 4esoBeka. Cepaue, KpOBEHOCHBIE COCYnbl U KpoBb. Kpyru
KpOBOOOpaIlleHHs. ODBOJIIOLMOHHBIE YCIOXHEHHUS] CTPOEHUS KPOBEHOCHOW CHUCTEMBbI
MMO3BOHOYHBIX )KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Beinenenue y opraHusMoB. Beinenenue y pacteHuid. BplaeneHue y XKHUBOTHBIX.
CokpatutenbHble Bakyosnu. Opranbl BblaeneHus. OuibTpanus, cekpenuss u oOpaTHOe
BCAChIBAHWE KAaK MEXaHU3Mbl PAOOThl OpraHoB BblaelieHUA. CBsA3b MOJOCTH Tela C
KPOBEHOCHOW M BBIJICJIMTEIILHOM CUCTEMaMH. BblJieIeHHEe y MO3BOHOYHBIX KMBOTHBIX U
yenoBeka. [louku. Ctpoenne u (yHkuronupoBaHue Hedpona. OOpazoBaHHE MOYHU Y
YEJI0BEKA.

3aimura y Opranu3MoB. 3aliuTa y OJJHOKJIETOYHBIX oprann3mMoB. Cropsl 6akTepuil u
OUCThl MOpPOCTEMIIMX. 3aluTa y MHOTOKJIETO4HbIX pacteHuid. Kytumkyna. Cpencrtsa
MMACCUBHOM M XMMHUYECKOM 3aIIUThl. DUTOHUMUIBI.

3ammTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M MX MPOU3BOJIHBIC. 3allMTa
opranuzMa ot Ooisie3Heil. UMMyHHas cucrema uenoBeka. KileTouHbI W rymopanbHBIM
UMMYHUTET. BpoxaEHHBIA KW MpUOOpETEHHBIN crnenu@uueckuii UMMyHUTET. Teopus
KIIOHAIbHO-ceIeKTUBHOTO uMMyHuteta (II. DOpnux, ®. M. bepuer, C. Tonerana).
BocnanutenbHble OTBEThI OpraHu3MoB. PoJib BpOXAEHHONO MMMYHUTETa B Pa3BUTHUU
CHUCTEMHBIX 3a00JICBaHUI.

PazgpaxxumMocTh M perysanus y opraHu3MoB. Pa3ipakuMOCTh y OJHOKIETOYHBIX
opraHn3MoB. Takcucel. Pa3npaxuMocTh U peryisuus y pacTeHuil. PocToBblie BellecTBa u
UX 3HAYEHUE.

HepBuas cuctema u peduiekTopHas peryisius y >kMBoTHbIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIOKHEHUE CTPOCHUSI HEPBHOM CHUCTEMBI Yy JKMBOTHBIX.
OTtaenbl TOJOBHOTO MO3ra MO3BOHOYHBIX KUBOTHBIX. Pednekc u peduexkrtopHas myra.
besycnoBHbIE U YCIOBHBIE PEQIIEKCHI.

['ymopanpHas peryisiuus U SHIOKPUHHAS CUCTEMA KUBOTHBIX U yesoBeka. JKeessl
SHJIOKPUHHOW CHCTEMbI M MX TOPMOHBI. [[eliCTBHE TOPMOHOB. B3aMMOCBS3b HEPBHOW H
SHJOKPUHHOM crucTeM. [ umorasamo-runoduszapHas cucreMa.

JdemoHncTpanuun

[Toptper: W. I1. [1aBnos..

Tabmuuet u  cxembl:  «OIHOKJIETOYHBIE  BOJIOPOCIN», «MHOTOKIETOYHBIC
Bojopociny, «baktepun», «IIpocreitmmney, «Opranbl HBETKOBBIX pacTeHUIN», «CHUCTEMBI
OpraHoB TMO3BOHOYHBIX JXUBOTHBIX», «BHyTpeHHee CTpO€HME HACEKOMBIX», «TkaHu
pactenuit», «KopHeBble cuctembl», «CtpoeHue crebns», «CTpOeHHE JHCTOBOM
MJIaCTUHKNY, «TKaHU )KUBOTHBIX», «CKeneT denoBekay, «llumeBapurenbHas cuctemay,
«KpoBeHocHast cucrtema», «J/lpixarenpHas cucrema», «HepBHas cucrema», «Koxay,
«MpblleyHas cuctema», «BblaenuTtenbHas cuctemMa», «DHIOKpPHUHHAsi CHCTEMay,
«Ctpoenue wMpimub», «MMmynuter», «KumeyHonosocTHeie», «Cxema MNTUTAHUA
pacteHuin», «KpOBEHOCHBIE CUCTEMBI MO3BOHOYHBIX JKHUBOTHBIX», «CTPOEHHUE THUIPBI»,



«CTpoeHue miaHapuny», «BHyTpeHHee CTpOeHUE N0XKAEBOro uepBs», «HepBHas cucrema
pbiO», «HepBHas cucrema nsarymkun», «HepBHas cuctema npecMblkaromuxcs», «HepBHas
cuctema ntuny, «HepBHasg cuctema MiekonuTaromuxy, «HepBHas cucrema denoBekay,
«Pednexcy.

O6opynoBaHue: CBETOBOW  MMKPOCKOI, MHUKpOIpenaparbl  OJHOKJIETOYHBIX
OpraHU3MOB, MUKPOIpENapaThl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJUJIEKIIMM HACEKOMBIX,
UTJIOKOKHX, KUBbIE 3K3EMILUISIPhl KOMHATHBIX pPAaCTE€HUM, repOdapuu pacTeHUM pa3HbIX
OTJEJOB, BIAXHBIE IMpenapaTrbl >KUBOTHBIX, CKEJETbl TMO3BOHOYHBIX, KOJUJIEKIUH
0ECO3BOHOYHBIX >KMBOTHBIX, CKEJET 4YeJOBeKa, OO0OpyIOBAaHME JUIsl JIEMOHCTPALMH
MOYBEHHOI'O M BO3/yIIHOTO MUTAaHUS PAaCTEHUM, paclIeIIeHus Kpaxmajia u OelIKoB Moj
neictBueM (epMeHTOB, 000OpydOBaHUE ISl JIEMOHCTPAIlMM OIBITOB MO H3MEPEHHIO
KU3HEHHON E€MKOCTU JIETKUX, MEXaHU3Ma JbIXaTeNbHBIX ABUKEHUN, MOJEIN TOJIOBHOTO
MO3ra pa3InyHbIX KUBOTHBIX.

JlaGoparopHasi pabora «/3ydyeHue TKaHEel paCTEHHII».
JlaGoparopHasi pabora «/3yueHue TKaHEH KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydueHue opraHoB [IBETKOBOTO PACTCHUS».

Tema 10. PazmHoXeHHe U pa3BUTHE OPTaHU3MOB

dopMbl pa3MHOKEHHUS OPraHU3MOB: Oecroioe (BKJIF0Yas BEreTaTUBHOE) U TIOJIOBOE.
Buner  Gecniooro  pasMHOXKEHMs:  TOYKOBAaHHME, CHOPYJSLuUs, (parMeHTaIus,
KJIIOHUPOBAHUE.

[TonoBoe pa3muoxkenue. IlomoBeie kneTku, win ramersl. Meiio3. Ctaguu menosa.
[ToBenenne xpomocoM B meio3e. KpoccuHrosep. buosiormyeckuii CMBICI MeEWO3a H
MI0JIOBOTO Mpouecca. Meio3 u ero MecTo B )KM3HEHHOM LIMKJIE OPTaHU3MOB.

[Ipen3aponpiieBoe pazputve. ['ameToreHe3 y KUBOTHBIX. [l07OBBIE JKeEE3BbI.
OO6pa3oBaHre W pa3BUTHE IMOJOBBIX KiIeTOK. CrnepmaroreHe3 u ooreHes. CrtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne W SMOpHOHAIbHOE  pa3BUTHE  KUBOTHBIX.  CrocoObl
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBrayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DOMOPHOJIOTHS — HayKa O
pPa3BUTHH OpPraHU3MOB. Mopghocene3 — o00Ha u3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyus mopgpoeenos u mooenu mopgoeenesa. Cranuu 3mMOprUOTeHe3a )KUBOTHBIX (HA
npumepe narymku). [poGnenwme. Tumsl apoOnenus. [emepmunuposanunoe u
HedepmunuposarnHoe opooaenue. bnacmyna, munvt 61acmyn. OcoOCHHOCTH IPOOICHHS
MJIEKOTUTAIOMMX. 3apO/IbIIIeBbIE JUCTKH (TacTpyisiius). 3akiiajka OpraHoB U TKaHEeH u3
3apOJBIINIEBBIX JIUCTKOB. B3anMHOe BiIMsAHME YacTell pa3BUBAIOMIETOCS 3apojbliia
(oMOpuoHanbHass WHAYKIHS). 3akiajKa IIaHa CTPOSHUS JKMBOTHOTO KakK pe3yibTaT
HMepapXUUECKUX B3aUMOJECHUCTBUI TeHOB. BnusHue Ha >SMOPHOHAIBHOE pa3BUTHE
pa3IUYHbBIX (PAKTOPOB OKPYKAIOIIEH Cpeibl.



Poct n pa3Butue xuBoTHBIX. [locTaMOpHuoOHanbHBIN niepuoa. IIpsMoe u Henmpsmoe
pazButue. PazButue ¢ metaMopdo30oM y OECIO3BOHOUHBIX U MO3BOHOYHBIX >KUBOTHBIX.
buonornueckoe 3HaueHUME MPSAMOrO M HENPSIMOIO PA3BUTHS, UX PACIPOCTPAHCHUE B
npupoae. Tunel pocrta KUBOTHBIX. DAKTOPHI PETYIIAILMUA POCTA KMBOTHBIX M YEIIOBEKA.
Craauu mocTIMOPUOHAIBHOTO Pa3BUTHUS Y )KUBOTHBIX U 4esioBeka. [lepuospl oHTOreHe3a
yenoBeka. CTapeHue U CMepTh Kak OMOJIOTHYECKHUE TTPOLIECCHI.

PasmHoxenue u pasButue pacreHuidl. [amerodpur u cnopodur. Meiio3 B
KU3HEHHOM IuKJIe pacteHuil. OOpa3zoBaHue crHop B Mpolecce Meiosza. ['ameTtorenes y
pacrenuii. OTIJIOAOTBOPEHHME U PA3BUTHE PACTUTENBHBIX OpPraHu3MoB. J[BoitHOE
OTUIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHuid. OOpa3oBaHue U Pa3BUTHE CEMECHHU.

MexaHu3Mbl pEeTyJsiliii OHTOT€HE3a Y PACTEHUHN U )KUBOTHBIX.

JdemoHncTpanuun

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

Tabmunpt u  cxembl: «BereratuBHoe pa3sMHOXKeHUE», «Tumbl Oecrnonoro
pasMHOXKEHUs», «Pa3MHOXKEHHE  XJIaMHJAOMOHAAb», «Pa3MHOXEHME  IBIJICHBI»,
«Pa3mHOkeHne ruape», «Meio3», «XpomocoMbl», «l'ameTorenes», «CtpoeHue
SMIEKJIETKHU U criepMaTo3oniay, « OCHOBHBIE CTauu OHTOreHe3a», «IIpsamoe u Henpsimoe
pazBuruey», «Pa3BuTue manckoro xyka», «Pa3Butue capanum», «Pa3BuUTHE JATYIIKWY,
«/IBOIHOE OITIOAOTBOPEHHUE Y IIBETKOBBIX pACTEHUI», «CTPOCHUE CEMSIH OJHOOIBHBIX
U JBYAOJIbHBIX pacTeHUN», «’KU3HEHHBIN LUK MOPCKOW KaIyCTbD», «/KU3HEHHBIN LIUKII
Mxa», «KU3HEHHBIN UK NAITOPOTHUKAY, «JKU3HEHHBIN LUK COCHBI».

O6opynoBaHue: CBETOBOM  MHKPOCKON, MHUKpONpENapaThl  SUIEKIECTOK U
CIIEpMAaTO30M10B, MOJENb « LMK pa3BUTHSI JIATYLIKI.

JlaGoparopuasi pa6ora «V3yueHne CTpOEHMS TMOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpEenapaTax.

IIpakTuyeckass padora «BpIsiBICHHE TPU3HAKOB  CXOJCTBA  3apOJBIIICH
MO3BOHOYHBIX KUBOTHBIX.

JladopaTopHasi padora «CTpoeHrE OPraHOB Pa3MHOXKEHHUS BBICIIMX PACTCHUIN.

Tema 11. 'eHeTuka — HayKa 0 HACJIEACTBEHHOCTH M U3MEHYUBOCTH OPraHU3MOB

HcTopus cTaHOBIEHUS U PA3BUTHs TeHETUKHU Kak Hayku. PaGotel I'. Mennens, . ne
®puza, T. Moprana. Poib oTe4ecTBEeHHBIX YUEHBIX B pa3BuTUU reHeTuku. Padotel H. K.
KombroBa, H. M. BaBwnoBa, A. H. benozepckoro, I'. [I. Kapmeuenko, 1O. A.
dumumuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHbIE TEHETHYECKHE TIOHATHS KW CHUMBOJIBI. [ OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHBI, AIbTEPHATUBHBIC NMPU3HAKHA, JOMUHAHTHBIA U PEUECCUBHBIA MPU3HAK,
TOMO3HT0Ta, TETEPO3UT0Ta, YACTAS JTUHUS, THOPUIBI, TCHOTHUTI, (DEHOTHII.

OCHOBHBIE METO/IbI TEHETHKU: THOPHUI0JIOTUYECKUM, LIUTOJIOTUYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKHM.



JdemoHcTpanuun
Iloptpersr: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Konsnos, H. 1. BaBuios,
A. H. benozepckuit, I'. JI. Kapneuenko, 10. A. ®ununuenko, H. B.

TumodeeB-PecoBckuii.
Tabnuupl u cxembl: «MeToAbl TEHETUKNY, «CXeMbl CKPEIIUBAHUS.

JlabopaTopHasi padora «/Ipo3oduia kak 00bEKT TEHETUYECKUX UCCIIEIOBAHUI.

Tema 12. 3aK0HOMEpPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemubanue. [lepBbiii 3akoH MeHaenss — 3aK0H eIrHOo00pa3us
ruOpuaoB nepBoro mnokojeHus. [IpaBuno nomuHupoBanus. Bropoit 3akon Mennpens —
3aKOH  paculeIuieHHs TNpu3HakoB. LluTomornyeckue OCHOBBI ~ MOHOTHOPUIHOTO
CKpelrBaHus. [ umore3a YucToThl raMeT.

AHanu3upyroniee CckpemuBaHue. IIpoMeKyTO4YHBIM XapakTep HACJEeIOBAHUS.
Pacuiernienre npu3HakoB IIPU HEMOJIHOM JTOMHUHUPOBAHUU.

HuruOpuaHoe ckpemuBanue. Tpetuit 3akoH MeHzenss — 3aKOH HE3aBHCHMOIO
HacJIeI0BaHus MPU3HAKOB. LluTomornyeckre OCHOBBI TUTMOPUIHOTO CKPEITUBAHUS.

CuemnienHoe HacienoBanue npusHakoB. PabGorsl T. Moprana. CremniieHHOe
HACJIEJOBaHUE TE€HOB, HAPYIICHUE CLEIUICHHS MEXIy TeHaMu. XPOMOCOMHasi TEOpHs
HACJIEICTBEHHOCTH.

I'enetnka nosa. XpOMOCOMHBIM MEXaHU3M OIpEAENeHHs] moja. AyTOCOMBI U
[I0JIOBBIE XpOMOCOMBI. ['OMOrameTHeBlii M TreTeporaMeTHbld 1oJ. [ 'eHeTmyeckas
CTPYKTYpa IOJOBBIX XpOMOCOM. HaciienoBanue pu3HaKoB, CLEIUIEHHBIX C ITOJIOM.

I'enotun kak nemnoctHas cucrema. [IneloTponuss — MHOKECTBEHHOE JIEMCTBUE T'€HA.
MHOkecTBEHHBI AJJIEIIN3M. B3aumoeiictBue HeaJUIEJILHBIX T'€HOB.
Kommnniementaprocts. Onuctas. [lonumepus.

['eHeTMUECKHIT KOHTPOJIb PAa3BUTHSI PACTEHUM, KMBOTHBIX M YEJIOBEKA, a TAKKE
(U3MOTOTHYECKUX MPOIECCOB, MOBEACHUS M KOTHUTHUBHBIX (QYHKUUNA. ['eHeTnyeckue
MEXaHM3Mbl CHMOMOTEHE3a, MEXaHWU3Mbl B3aHUMOJICEUCTBUA «XO3SIMH — TapasuT» U
«XO3MH — MHUKpoOuom». ['eHeTHueckne acmekThl KOHTPOJS ¢ W3MCHEHHS
HACJIEICTBEHHON MH(OPMAIIUU B TTIOKOJICHHUSIX KIIETOK U OPTaHU3MOB.

JdemoHncTpanuun

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

Tabmuuer u cxemsl: «llepBblii u BTOpoW 3akoHBl Menpaens», «Tperuit 3akoH
Meunnens», «AHanu3upyroiiee ckpeumpanuey, « Hemomnoe JoMUHUpOBaHUEY,
«CrieTuieHHOE HACJIE0BaHHUE MPU3HAKOB y Jpo3odmiby, «I eHetnka monay, «Kapuotum
gyenoBekay, «Kapmotunm napozodunsy, «Kapuotunm nrTuib», «MHOXKECTBEHHBIN
ajIeau3mMy, «B3aumMoaecTBUe T€HOBY).

OO6opynoBaHue: MOJENb M JAEMOHCTPAIIMU 3aKOHOB €IWHO0Opas3usi THOPHIIOB
MIEPBOr0 MOKOJICHUS M PACLICIUICHUS MPHU3HAKOB, MOJEIb I JEMOHCTpPAlUd 3aKOHa



HE3aBUCHUMOTO HACJEJOBaHUs MPHU3HAKOB, MOJENb S JAEMOHCTPAIMH CIETTICHHOTO
HACJIeI0BaHUS MPU3HAKOB, CBETOBOW MUKPOCKOII, MHUKpoIpenapar: «Jlpo3odumay.

IIpakTuueckas padora «/3ydeHune pe3ylbTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUS
y ApOo30(P B,

IIpakTnueckas padora «/3yueHue pe3ynbTaTOB TUTHOPUIHOTO CKPEILUBAHMS Y
TPO30(UITBI.

Tema 13. 3akoHOMEepPHOCTH U3MEHYHBOCTH

B3aumopneiictBue reHoruna W cpeabl  npud  (popmupoBaHuM  (peHOTHUIIA.
N3menunBocTh mpu3HakoB. KauecTBeHHbIE W KOJNMYECTBEHHbIE MpU3HAKUA. Buubl
M3MEHUYMBOCTHU: HEHACJIEICTBEHHAs U HACJIE/ICTBEHHAS.

MopaudukannonHass ~ U3MEHUMBOCTb.  Ponmb  cpenbl B (pOpMHUpPOBAHUU
MoaupUKauMOHHON n3MeHunBocTH. Hopma peakuuu npusHaka. BapuanuoHHbIN psan u
BapuanmonHas kpusas (B. Moranncen). CoiicTBa MoiuprKaimOHHON U3MEHYMBOCTH.

['enoTunuyeckast ”3BMEHUMBOCTh. CBONCTBA Fr€HOTUIMYECKON M3MEHUMBOCTU. Bubl
TeHOTUITNYECKON U3MEHUYUBOCTH: KOMOMHATHUBHASI, MyTallMOHHASI.

KomOunaTuBHasT W3MEHYMBOCTH. Meio3 M TOJOBOM TMpOIECC — OCHOBa
KOMOWHATHUBHON W3MEHYMBOCTU. Poib KOMOMHATMBHOW HW3MEHYHMBOCTH B CO3JaHUU
T€HETUYECKOr0 pa3HOo0Opas3us B Mpejiesiax 0JTHOrO BU/A.

MyTannoHHas U3MEHYMBOCTh. BUibl MyTalluii: TEHHbIE, XPOMOCOMHBIE, TECHOMHBIE.
CrnoHTaHHbIE M UHAYUHPOBAHHBIE MyTallMU. fSII€pHbIE U HUTOIUIA3MATUYECKUE MYTALIUH.
Comarnueckue U MojoBble MyTaluu. [I[puunHbl BOSHUKHOBEHUSI MyTaluil. MyTarensl u
UX BIMSHUE HA OPraHu3Mbl. 3aKOHOMEPHOCTH MYTAlMOHHOIO IMpoIecca. 3aKOoH
TOMOJIOTUYECKUX PsIIOB B HacyueacTBeHHON n3MeHunBoctu (H.M. BaBuiioB). Buesnepnas
U3MEHYMBOCTD U HACIIEICTBEHHOCTb.

Onuecenemuxa u 3nU2eHOMUKA, POTb INUSEHEMUYECKUX PaKmopoe 8 Hac1e008aHUU U
UBMEHYUBOCU (DeHOMUNUYECKUX NPUSHAKOB Y OPSAHUIMOS.

JdeMoHCcTpamuun

[Toptpetsr: I'. ne ®pus, B. Moranucen, H. N. BaBuiios.

Tabnuiel u cxembl: «Buasl I3BMEHUYUBOCTHY, «MoaudukamoHHass U3MEHIHUBOCTHY,
«KomOMHaTHBHAST K3MEHUYHUBOCTBY, «Mero3y,

«OmnopoTBopeHuey, «I eHeTnueckue 3a00eBaHUS YeIOBeKay, «BUIbI MyTaIuiiy.

O6opynoBaHue: )XUBbIE U repOapHbIe K3EMIUIAPhl KOMHATHBIX PACTCHHM, PUCYHKHU
(pororpadun) KUBOTHBIX C PA3THMYHBIMU BUJIAMUA U3MEHYUBOCTH.

JladopaTopHasi pab6ora «lcciaeqoBaHue 3aKOHOMEPHOCTEH MOIU(DUKAIIMOHHOM
n3MeHUYMBOCTHU. [locTpoeHne BapualMOHHOTO psAia U BAPUALMOHHOW KPUBOW».

IIpakTuyeckass padora «Mytauuun 'y npo3oduibl (HAa  TOTOBBIX
MHUKpOIIpEenapaTax)y.



Tema 14. I'eneTuka 4esioBeKka

Kapuotun 4enoseka. MexayHapoaHas mporpaMMa HCCIEAOBAaHHUS TE€HOMA
yesnoBeka. MeToabl M3y4YeHUs TEHETUKH YellOBeKa: TeHEeaJIOrMYecKUuil, OJM3HEIOBBIM,
UUTOTCHETUYECKUW,  MOMYISLIHUOHHO-CTATUCTUYECKUNA,  MOJEKYJISIPHO-TEHETUUECKHI.
CoBpemeHHOE ONpEACICHUE T€HOTHIA! MMOJTHOTEHOMHOE CEKBEHUPOBAHUE,
TEHOTUIIUPOBAaHUE, B TOM uucie ¢ noMowbro [II[IP-anamu3a. HacimencrtsenHbie
3a00JieBaHUsl 4eJoBeKa. ['€HHbIE M XPOMOCOMHBIC OOJe3HM 4deynoBeKka. boie3nu c
HACJICJICTBEHHON MPEIpPacHOIOKEHHOCThIO. 3HAUYEHUE MEIUIIMHCKON TE€HETUKH B
NpEeJIOTBpAIllCHU W JIEYEHUM TeHETHYeCKuX 3al0oyeBaHuUM yenoBeka. Menuko-
F€HETHYECKOe KOHCyIbTHpoBaHUE. CTBOJIOBbIE KIETKU. [IOHSATHE «TE€HETMYECKOTO
rpy3a». OTHYECKHE aCIMEKThl HUCCJIEAOBAHUM B O00JACTH pPEAAKTUPOBAHMS T'E€HOMA H
CTBOJIOBBIX KJIETOK.

I'enetnyeckre  ¢GakTOpbl  TOBBIINICHHOW  YYBCTBUTEIBHOCTH  YeJOBEKa K
bu3UYeCKOMY M XHMHYECKOMY 3arpsi3HEHUIO OKpyKarolied cpeabl. [eHeTmdeckas
PEAPACIIONONKEHHOCTh YEJIOBEKA K MaTOJIOTUSIM.

JemoHncTpanuun

Tabmumper u  cxembl: «Kapuotun dyenoBekay, «MeTOabl W3yYEHHS TEHETUKHU
yesioBekay, «I eHeTnyeckue 3a001eBaHUs YEIOBEKAY.

IIpakTnuyeckas padora «CocTaBlIeHHE U aHAIU3 POJTOCIOBHON.

Tema 15. Cerekuusi OpraHusMoB

JlomecTukamuss U celeKuus. 3apoXkKIAEHUE CENEKIMH U JOMecTHUKauuu. Yuenue H.
N. BaBuiioBa o l{eHTpax mporCXOXKIeHUSI 1 MHOTOOOpa3usl KyJIbTYPHBIX pacTeHUu. Poib
CEJIEKIIMM B CO3JaHUU COPTOB PACTEHHUM M MOpoA KUBOTHBIX. COpT, MOpOJa, MITaMM.
3aKOH TOMOJIOTHYECKUX PsIAOB B HacieAcTBeHHOW m3meHunBoctd H. . BaBuiona, ero
3HAYEHUE ISl CEJIEKIIMOHHON pabOTHI.

Mertoasl  ceneKIMOHHOW  paboTel. VMckyccTBeHHBI  OTOOp: MAacCOBBIM U
WHIMBUTYaJIbHBINA. DTarbl KOMOMHAIIMOHHON CEJICKIIUU. VIcTibITaHe MPOU3BOIUTEIICH 110
noroMcTBY. OTOOp MO T€HOTHUIY C TIOMOIIBIO OILIEHKK ()EHOTHUIA MOTOMCTBA U OTOOP TIO
FeHOTUIy ¢ momoulpto ananuza JJHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJI CEJICKIIMOHHOW pa0oThl. PamuanvoHHBIA U
XUMHYECKUN MyTareHe3 KaK HCTOYHUK MYTalluil y KyJbTYPHBIX (OPM OpPTaHH3MOB.
Hcnonp3oBaHue T€HOMHOTO pEJAaKTUPOBaHUS U METOJ0B pekoMOmHaHTHBIX JIHK mms
MOJY4YEHUSI HCXOTHOTO MaTepuaa sl CeJICKIHH.

[Tonyyenne mommmionsoB. BHyTpuBUAoBas rtulOpuamsaius. biaum3kopoacTBeHHOE
CKpellluBaHue, Wik HHOpuAuHr. HepoacTBEHHOE CKpellMBaHWe, WA ayTOPUIUHT.
I'etepo3uc u ero npuuunbl. Mcnonb3oBaHue reTepo3uca B ceiekuuu. OtnanéHHas
rubpuauzanus. [lpeomonenne Oecruiogusi MEXBUIOBBIX THOpuAOB. JlocTimkeHUs
CEJIEKLMH PACTECHUN U )KUBOTHBIX. «3€1E€HASl PeBONOYUSY.



CoxpaHeHue M M3y4Y€HUE TE€HETHMYECKHX PECypCOB KYJIBTYPHBIX PACTEHUH U HMX
OUKAX POAUYEH Il CO3JaHUS HOBBIX COPTOB U THOPUAOB CEIbCKOXO3MCTBEHHBIX
KyIbTyp. M3yuenue, coxpawenue u  ynpaejieHue  2eHemuyecKuMu  pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICIO6bIX  JCUBOMHBLIX 6  Yeasiax  YIyYuleHus
cywecmeylowux U Cco30aHusi HOBbIX NOPOO, JUHUU U KPOCCO8, 6 MOM Uucie ¢
NpUMEHEeHUeM COBPEMEHHLIX Memo008 HAYYHLIX UCCIe008aAHUll, Nepeoosvblx udeu U
nepcneKmueHbIX MmexHoa02Ul.

JdemoHcTpanuun

Iloptpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II. JIykpsHeHKO,
b. JI. Acraypos, H. bopinoyr, /I. K. bensies.

Tabnuupsl u cxembl: «LleHTpBl NPOUCXOXKACHUS W MHOrooOpasusi KyJbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTMYECKUX PAIOB B HACIEICTBEHHON W3MEHUYHBOCTHU,
«Metonpbl cenexuumny, «OTnanéHHas rudpuausanus», «MyrareHes».

JlabopaTtopHass padora «l3ydeHHe COPTOB KyJNbTYpHBIX PAacTEHUW U TOPOA
JIOMAIIIHUX KUBOTHBIX).

JlaGoparopHasi pabora «/3ydueHue METOI0B CEJICKIIUU PACTEHUM.

IIpakTueckas padora «lIprBrUBKa pacTeHHII.

Ikckypcusi «OCHOBHBIE METOJBI U JJOCTHUKEHUS CEJICKIIUU PACTEHUN U KUBOTHBIX
(Ha CEeNEeKIMOHHYIO CTaHIHMIO, IJIEMEHHYI0 (pepMy, COPTOMCHBITATEIbHBIN Y4YacTOK, B
TEIUTMYHOE XO3SMCTBO, B TAOOPATOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

Tema 16. buoTexHo10rus 1 CHHTETHYECKAas1 O0MOJI0TUsA

OOBEKTHI, UCTIONB3YEMbIE B OMOTEXHOJIOTUH, — KJIETOYHbIE U TKAHEBBbIE KYJIbTYPBHI,
MUKPOOPTaHU3MBbI, UX XapaKTePUCTUKA. TpaauliMOHHAas OMOTEXHOJIOTHs: XJIeboeueHue,
MOJIyYeHUE KHUCIOMOJIOUYHBIX MPOAYKTOB, BUHOJAENWE. MHUKPOOHMOJIOTHYECKUN CHHTE3.
OOBEKTBI MHKPOOHMOJIOTHYECKUX TEeXHOJOTHH. I[Ipon3BojacTBo Oeiika, aMHUHOKHCIOT M
BUTaMHUHOB.

Co3naHue TEXHOJOTHMI W HMHCTPYMEHTOB LEJICHANPABICHHOTO W3MEHEHUS W
KOHCTPYUPOBAHUS T€HOMOB C LEJIbIO IOJYYEHUS OpPraHu3MOB U HMX KOMIIOHEHTOB,
coJiep KallnX He BCTPEUAIOIIUECs B MPUPOJIe OMOCUHTETUYECKHE Ty TH.

Knerounas wnHxeHepus. MeToabl KyJIbTypbl KIETOK M TKAaHEHM pPACTCHUU W
KUBOTHBIX. Kprobanku. CoMaTtnyeckas TUOpUIM3AIUS U COMAaTUIECKUA dMOPHUOTECHES.
Hcnonp3oBaHue TrarmiouJioB B CEIEKUUU pacTeHuul. [lonyuenue MOHOKIOHANbHBIX
anmumen. HMcnonv3zoeanue MOHOKIOHANbHBIX U NOJUKIOHAIbHLIX AHMUMeEN 8 MeOuyuHe.
HckyccTBEHHOE OIUIOJIOTBOpPEHUE. PEKOHCTpYKIMSA S[MIEKIETOK W KIOHUPOBAaHHE
KUBOTHBIX. MeToJ TpaHCIUIAHTAlMU SIAEp KIETOK. Texwonocuu 0300posieHus,
KVIbMUBUPOBAHUSL U MUKPOKIOHANbHO20 — PASMHOJCEHUS  CEeNbCKOXO3AUCMBEHHbIX
KyJibmyp.

XpoMOCOMHasi W T€HHas WHXEHepusa. VICKyCCTBEHHBIM CHHTE3 T€Ha W
koHcTpyupoBanue pekomOouHanTHbeIX JJHK. Cozdanue mpanceennvix opeanusmos.



JIocTvKeHUssT UM IEpCHEKTUBBl  XPOMOCOMHOM U TE€HHOM  MHXKEHEPUH.
DKOJIOTMYECKHUE U ITUYECKUE NTPOOIEMbI TEHHON MHKEHEPUU.

Memuuunckue  OuotexHonoruu.  IloctreHomHass — nudpoBas ~ MeaUIMHA.
[MIIPanarnoctrika. MeTaboJOMHBIA aHaIU3, TEHOLICHTPUUYECKUH aHaiu3 MpoTeoma
YeJioBeKa JUIsl OLUEHKH COCTOSIHHUSI €ro 3/10poBbs. Mcronb3oBaHUE CTBOJIOBBIX KJIETOK.
TapretHas tepanus paka. 3D-Onounnxxenepust 1y pa3paboOTKu PpyHIaMEHTaIbHBIX OCHOB
MEIUIUHCKUX TEXHOJIOTHH, CO3/1aHUd KOMIUIEKCHBIX TKaHEW COYETaHWEM TEXHOJOTUH
TpéXMepHOro  OWONpUHTHMHTa U ckapdonguHra a8 pelleHds  3aj1ay
MEPCOHAIIU3UPOBAHHON MEIULINHBL.

Coznlanre BEKTOPHBIX BAKIMH C II€JIbI0 0O0ecredeHus KOMOMHUPOBAHHOM 3aIlUThI
oT BO30yuTenei OPBH, YCTaHOBJICHUE MOJIEKYJIIPHBIX MEXaHU3MOB
¢ynkumonuposanust PHK-copepkamux BHpPYCOB, BBI3BIBAIONIMX 0CO0O OINAaCHbIE
3a00J1eBaHUS YEJIOBEKA U )KUBOTHBIX.

JdemoHcTpanuun

Tabmuupsl u cxembl: «Mcnonb3oBaHUE MHUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
npou3BoJICTBE, «KieTouHas unxeHepus», «I eHHas UHKEHEPHUs».

JlabopaTtopHnas padora «/3yueHue o0bEeKTOB OMOTEXHOIOT M.
IIpakTnyeckas padora «lloaydeHre MOTOYHOKUCITBIX TPOTYKTOBY.

BKCKprI/Iﬂ «buorexnonorus - Ba)KHEHIIast IMPOU3BOAUTCIIbHAS CHJIa
COBPCMCHHOCTHU (Ha OMOTEXHOJIOTHYECKOE HpOI/I3BOIICTBO)».

11 KIJACC

Tema 1. 3apokaeHue u pa3BuTHE IBOJTIONNOHHBIX NPeICTABJICHU B 0MOJIOTUHN

OposmonionHas teopus Y. JlapsuHa. [Ipennochuiku BOZBHUKHOBEHUS JapBUHU3MA.
JKu3Hb 1 HayuHas nestenbHOCTh Y. JlapBHHA.

JBrokymue cuibl 3Bosouuu BuoB mo Y. JlapBuHy (BbICOKassh MHTEHCUBHOCTD
Pa3MHOXEHUSI OPTaHU3MOB, HACIIEICTBEHHAs U3MEHYMBOCTh, OOpPKOA 3a CYIIECTBOBAHUE,
€CTECTBEHHBIN M MCKYCCTBEHHBIN 0TOOD).

Odopmienne cuaTeTHyeckor Teopun sBomtonuu (CTD). HeltpanbHas Tteopus
sBomoIu. CoBpeMeHHas HBOJIIOIIMOHHAS OMOJIOTHS. 3HAYCHHUE YBOTIOIMOHHON TEOPHUH B
dbopMHUpPOBaHNY €CTECTBEHHO-HAYYHOW KapTHHBI MUPA.

JdemoncTpanuun

[Moptpetsi: Apuctotens, K. Jlunneit, XK. b. Jlamapk, 3. K. Cent-Unep, XK. Kiosse,
Y. apsun, C. C. UetBepukos, 1. . llImansraysen, /. Xonaeitn, . K. benses.

Tabmuupl u cxembl: «Cuctema xuBoi npuponasl (mo K. Jlunuerw)», «JlectHuna
KUBBIX cyilecTB (mo Jlamapky)», «Mexanusm QOpMHUPOBAHUSI MPHUCIIOCOOICHUN Y
pacteHuil u kuBoTHbIX (mo Jlamapky)», «Kaprta-cxema Mapuipyta mnyrtemectBus Y.



Hapsuna», «Haxogku Y. Jlapuna», «®@opmbl 00pbOBI 3a cymiecTBoBaHue», «lloponbl
ronyoeity, «MHoroo0Opasue KylabTypHbIX (opM KanycTel», «llopoasl moMamHuX
KUBOTHBIX», «Cxema oOpa3oBaHus HOBbIX BuI0B (mo Y. JlapBuny)», «Cxema
COOTHONIIEHHUS JIBIXKYIIUX CHJ 3BOJIOIUNY», «OCHOBHBIE TOJIOKEHUS CHUHTETUYECKOU
TEOPUHU IBOJTIOLIUNY.

Tema 2. MUKPO3BOJIIOLMA U €€ Pe3yJIbTATHI

[lonynsuusa Kak aneMeHTapHas eIMHULa 3BOToIUU. COBpEMEHHbIE METO/IbI OLIEHKHU
IF€HEeTUYECKOro pa3HooOpa3us U CTPYKTypbl nomyiasuuid. M3menenwe reHodoHaa
MONYJISAILUU  KAK DJIEMEHTAPHOE DJBOJIIOHMOHHOE SIBJIEHUE. 3aKOH TIE€HETHYECKOIO
paBHoBecus [Ix. Xapnau, B. BaiinGepra.

OnemeHTapHble (AKTOPHI (IBHKYIIHE CUJIbI) HBOJIONUU. MyTallMOHHBINA MpoLEcC.
KomOunatuBHas wu3MeH4YuBOCTh. Jlpelid TeHOB — cly4aliHble HEHampaBJICHHbIC
U3MEHEHUsS 4YacToT ajiened B mnomyisamusx. Oddekt ocHoBarens. Iggexm
oymuinoyno2o coprviuika. CHUdCeHUe 2eHemu4ecKkoeo pasHooopas3us: NpuduHsbl U
cneocmesus. [lposienenue s3gpgpekma Opetigha 2eno8 8 OONLUUUX U MATLIX NONYIAYUSIX.
Murparuu. Nzonsuust MOMYJISIUH: reorpaguyeckas (mpocTpaHCTBEHHAs ),
Oouosioruueckas (pernpoayKTUBHAS).

EctecTBenHBIi 0TOOp — HampaBisomui pakTop 3BoTOIUA. DOPMBI €CTECTBEHHOTO
otOopa: IBIKYIIUH, CTAOWIM3UPYIOMMK, pa3phIBalOUi (Iu3pynTUBHBIN). [lomoBoi
ot100p. Bo3HMKHOBEHNE 1 HBOJIIOIUS COLIMAIBHOTO MTOBEICHUS )KUBOTHBIX.

[Ipucnoco61eHHOCTh OpraHU3MOB KaK pe3yabTar MHUKPO3BOJIIOLUU.
Bo3HukHOBeHHE mNpuCIOcOO0IeHU y opraHu3MoB. ApomMop}o3bl M HIAMOAIANTALUH.
[Ipumepsl npucocoOIeHUN Yy OpraHu3MoB: Mopdosorudyeckue, QU3N0IOruuecKue,
onoxumudeckue, nopegeHueckre. OTHOCUTETLHOCTh MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero «kpurepum u cTpykTypa. BumooOpazoBaHume Kak ~ pe3yiabTaT
MUKpO3BOJIOMHU. M3omsaiusa — kiroueBor dakTop BugooOpazoBanus. IlyTu u crocoOs
BUI000pa30BaHUs: aJJIONaTPUYECKOE (reorpacduueckoe), CUMITATPUYECKOE

(9KOJIOTUYECKOE), «MTHOBEHHOE» (monuIIonAn3aLus, ruOpUIU3aIus).
JUIUTENbHOCTH 3BOJIOLMOHHBIX ITPOLIECCOB.

Mexaau3mMbl GOpMUPOBAHUS OMOIOTUUECKOTO pa3HOOOpa3usl.

Ponp sBOMIOIIMOHHON OHOJOTHH B pa3pabOTKE HAYYHBIX METOJOB COXPaHEHUS
OouopasHooOpasus. MUKpPOIBOMIONMS M KOIBOJIOLMSA MApasUTOB M HUX  XO35EB.
Mexaau3mMbl GOpMHUPOBAHUS YCTOMYUBOCTH K aHTUOMOTHKAM U CITOCOOBI OOPHOBI C HEM.

JemoHncTpanuun

IToptpetsi: C. C. YUeTBepukos, 3. Maiip.

Tabmuipl 1 cxembl: «MyTallMOHHAsT U3MEHYUBOCTHY, «[lomynsiimoHHast cTpykrypa
BUIa», «Cxema TposiBiIeHUs 3akoHa Xapau—BaitnOepra», «/[Bukyiue CHIIbI
ABONIOLIMKY,  «DKOJOTMYECKass  W3OJSLMS  HOMyJsAlMi  ceBaHCKOM  (dopenuy,
«l'eorpaduyeckasi M30JALMS JTUCTBEHHUIBI CUOUPCKOW M JMCTBEHHMIIBI JAypCKOM»,



«llonmynsaMOHHBIE BOJHBI YWCICHHOCTH XMIIHUKOB U XEpTB», «(Cxema neucTBus
€CTEeCTBEHHOro o10opa», «Dopmbl 00pbOBI 3a cyuiecTBOBaHUEY», «MHIyCTpHanbHBIN
MenaHu3M», <«OKuBble uckomaemble», «IIOKpOBUTENBCTBEHHAs OKpacKa »KHUBOTHBIX,
«lIpegynpexnaromas  OKpacka  KUBOTHBIX»,  «DHU3HOJIOIMYECKUE  afalTaluny,
«IIpucnocoO0aeHHOCTh OPraHU3MOB U €€ OTHOCUTENBHOCTHY, «Kpurepuu Buna», «Buabr-
nBOMHUKKM», «CTpykTypa BHaa B mpupone», «CnocoObl BHI000pa30BaHUSY,
«['eorpaduueckoe BugOOOpa3zoBaHUME TPEX BHUAOB JaHABIIEH», «IKOJIOTHUECKOE
BUJI000pa3zoBaHue BUAOB cUHULY, «[lomumionasl pacrenuit», «KamycTHO-peaeuHbIi
rUOpUI.

O6opynoBanue: repbapu pacTEHUM, KOJJIEKIIMM HACEKOMBIX, 4Yydela NOTUI U
3Bepell ¢ MpUMEpaMU Pa3IUYHBIX MPHUCIOCOOJICHUH, yyyena NTHUIl U 3Bepel pasHbIX
BUJIOB, repOapuu pacTeHHil OJU3KUX BUI0B, 00pa30BaBIIMXCS PA3TUYHBIMU CIIOCOOAMH.

JlabopaTopHasi padoTa «BpIsiBIeHHE U3MEHUYUBOCTH Y 0COOEH OJTHOTO BHUIAY.

JlabopaTopHasi pabora «IIpucnocoOieHUss OPraHU3MOB W WX OTHOCHUTEIbHAs
EJIECO00PA3HOCThY.

JlabopaTopHasi padora «CpaBHeHHE BUIOB MO0 MOP(OIOTHUECKOMY KPUTEPHUION.

Tema 3. Maxkpo3Boaonus U €€ pe3yJbTaThl

Metonpl u3ydeHus: makpodBoiiouuu. [lameoHTonormyeckue MeTOAbl H3YUYEHUS
sBomoIuu. [lepexoansie hopmbl U GUITOreHETUYECKUE PSAAbI OPTaHU3MOB.

buoreorpadguueckue Meroasl uzyudeHus sBojtonuu. CpaBHeHue (Giopbl U (GayHbI
MaTEpPUKOB M OCTpOBOB. buoreorpaduueckue obGmactu 3emnu. BunpnHaemukud u
PEJUKTHI.

OMOpHOJIOTUYECKHE U CPABHUTEIBbHO-MOP(OJIOTHYECKHE METOAbl HU3y4YeHUs
ABOMIIOIMHU. ['€HeTHYeCKHe MEXaHM3Mbl HBOJIIOIMM OHTOT€HE3a W  TOSBJICHUS
HBOJIIOIIMOHHBIX HOBIIECTB. ['OMOJOTHYHBIE M aHAJIOTHUYHBIE OpraHbl. PyaumeHTapHbIE
OpraHbl U aTaBU3MbL. MOJIEKYIIPHO-TEHETUYECKHUE, OMOXUMHUYECKUE U MaTeMAaTUUECKHE
METO/IbI U3YYEHHUS IBOMONHH. ['oMoniornunbie TeHbl. COBPEMEHHBIE METO 1Bl TOCTPOCHUS
(UITOTEHETUYECKUX IEPEBHEB.

XPpOMOCOMHBIE MYTALIMHU U 3BOJIOLHSI TECHOMOB.

O6mme 3akoHOMEpHOCTH (TIpaBWia) OHBOMIONUU. [lpunyun cmeHvl QYHKYUIL.
HeoOpatumocTs sBomtonuu. ApnantuBHas paguanus. HepaBHOMEpPHOCTH TEMIIOB
3BOJIIOLIUH.

JemoHcTpanumn

IToptpetsi: K. M. Bap, A. O. Koanesckuii, @. Mromiep, 3. [ 'ekkeb.

Tabmuubl U cxembl: «DUITOTEHETUUYECKUN psi  JIoagu», «APXEONTEPUKC,
«3Bepo3yOrie smeprl», «Creronedansly, «PuHnoduthy, «CeMEHHBIC TAIOPOTHUKHY,
«buoreorpadudeckue 30HbI 3emMian», «JIpeiid KoHTUHEHTOBY, «PenukTeiy», «HavaabHbie
CTaguu SMOpPUOHAIBLHOTO pAa3BUTHSA TO3BOHOYHBIX >KMUBOTHBIX», «l OMOJOTHYHBIE H
aHAJIOTUYHBIE OpraHbl», «PyAUMEHTB», «ATaBU3MBI», «XPOMOCOMHBIE HAOOPHI



yejoBeKka W mmMmnaHize», «[maBHble — HampaBieHUs ~— dBodouuny,  «OOmmue
3aKOHOMEPHOCTH 3BOJIOLAN.

O6GopynoBaHue:  KOJUICKIIMH, TrepOapuu, MYJSKH  HCKOMAEMbIX  OCTaTKOB
OpPraHu3MOB, MYJISDKM TOMOJIOTMYHBIX, AQHAJOTMYHBIX, PYAUMEHTApPHBIX OpPraHOB U
aTaBU3MOB, KOJUICKIIUY HACEKOMBIX.

Tema 4. IIpoucxoxaenne u pa3sBUTHE )KU3HU HA 3emJie

HayuHnbie rumores3sl MpOUCXOXKICHUS KU3HU Ha 3emiie. AOHOreHe3 u MmaHCIepMUsl.
JloHayuHble TpEACTaBICHUS O 3apOXKACHUU OKW3HU (KpeaunoHu3M). [‘mmotesa
IIOCTOSIHHOTO CaMO3apOKJICHUS XU3HU U €€ onpoBepxkeHue onbitaMu O. Penu, JI.
Cnannanmanu, JI. [Tactepa. [IpoucxoxieHue sKM3HA U aCTPOOUOJIOTUSL.

OcHOBHBIE JTanbl HEOpPraHWYecKoW »sBosonuu. I[lmanerapnHas (Teojoruyeckas)
ABOMIONMS. XUMUYECKash IBONIONUS. AOUOTEHHBIH CHUHTE3 OPraHMYECKHX BEIIECTB W3
Heoprannueckux. Onbir C. Mwwuiepa u I'. HOpu. OO6pazoBaHue MNOIUMEPOB U3
moHomepoB. KoanepBarnas runote3a A. M. Onapuna, runore3a mepBUYHOrO OYyJIbOHA
Jlx. Xonneiina, renernueckas runotesa I'. Mémnepa. Pubo3umsl (T. Uek) u rumotesa
«vupa PHK» V. I'mnbepra. ®opmupoBanue MmeMOpaH U BOSHUKHOBEHHE TIPOTOKIICTKH.

Uctopus 3emnu u MeToabl €€ u3ydeHusd. MckomaeMmble OpraHMYECKHE OCTATKH.
I'eoxponosorust u e€ wmetonbl. OTHOCHUTENbHAsT W aOCONIOTHAS TE€OXPOHOJIOTHS.
['eoxpoHosIOrMUecKas mKana: 30Hbl, 3Pbl, IEPUOIBI, STTOXH.

HavanpHble 3Tanbl opraHuyeckoi 3BoNtOUMH. llosiBIEHHE W SBOJIONUS MEPBBIX
KJIETOK. DBOJIOIUS MeTabonn3ma. Bo3HMKHOBeHHE TEpBBIX 3KOcUcTeM. CoBpeMEeHHbBIE
MUKpOOHbIE OWOIUIEHKM KaK aHaJllor MepBhIX Ha 3emiie coodimiectB. CTpOMAaTOJUTEHI.
[TpokapuoThl K 3yKapHOTHI.

[IpoucxoxaeHue dykapuoT (CUMOHOTEHE3). OBOJIOIMOHHOE IPOUCXOXKICHUE
BUpYycOB. [IponcxokneHne MHOTOKJIETOYHBIX OpraHu3MOB. BO3HMKHOBEHHWE OCHOBHBIX
IPYII MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE OTambl JBOJIONUK BBICIIUX pacTeHuil. OCHOBHBIE apoMop(hO3bl
pactennii. Beixon pacrenuit Ha cymy. [losiBiieHHME CIIOPOBBIX pacCTEHUW M 3aBOCBAHUE
nmu cymu. CemenHble pacteHust. [IporcxoxieHre IBETKOBBIX PACTEHUI.

OcHOBHBIE JTambl dBOJIONUUA KUBOTHOTO MHpa. OcCHOBHBIE apomMop(do3bl
KUBOTHBIX. BeHnckas dayna. KemOpuiickuii B3phIB — MOSBICHUE COBPEMEHHBIX THIIOB.
IlepBble  XOpaoBble KMBOTHbIE. JKH3Hb B BOJE. OBOJIOIUSA [O3BOHOYHBIX.
ITpoucxoxaenne ampubuii m pentunuid. [IpoucxokaeHHEe MIICKONMUTAIONIUX M IITHII.
[Tpuaun  kmtogeBoro apomopdosa. OcBoeHHE OECMO3BOHOYHBIMA U TIO3BOHOYHBIMHU
KUBOTHBIMU CYLIU.

Pa3Butre xu3HM Ha 3emiie MO 3paM M MepuodaM: apxeul, MpoTepo30il, Maneo3ou,
Me3030H, KailHO30M. OOIas XapakTepUCTUKA KIMMAaTa U TEOJIOTHYECKUX MPOIECCOB.
[losiBieHre W paclBET XapaKTEPHBIX OPraHU3MOB. YTieoOpa3oBaHUE: €ro YCJIOBUSA U
BIIMSIHUE HA Ta30BbIi COCTaB aTMOC(EPHL.



MaccoBble BBIMHUpPAHHS — SKOJOTHMYECKHE KpH3UCHhl mpouuioro. IlpuunmsHsl u
CIEACTBUS MAacCOBbIX BbIMUpaHUN. COBPEMEHHBI OJKOJIOTMYECKHM KPHU3HUC, €ro
ocobenHoctu. [Ipobiema coxpanenust OropasHooOpasus Ha 3emIIe.

CoBpemeHHasi cuctemMa OpraHudeckoro wmupa. IlpuHnunsl kiaccudukanuu
oprann3mMoB. OCHOBHbBIE CUCTEMATUYECKUE IPYMITBI OPTraHU3MOB.

JdemoHcTpanumn

[Toptpetsr: ®@. Penu, JI. Cnannanuanu, JI. ITactep, Y. 1. Meunukos, A. 1. Onapus,
Jx. Xonpewn, I'. Mémnep, C. Munnep, I'. FOpu.

Tabmunpl u cxembl: «Cxema ombiTa @. Penm», «Cxema ombita JI. Ilactepa mo
U3YUCHHUIO caMo3apokaeHus *ku3Hm», «Cxema onbita C. Mumnepa, I'. FOpu», «Otamnsl
HEOPraHU4ecKo sBosronun», «l'eoxpoHosnorundeckass mkanay, «HavanbHbple dTanbl
OopraHudeckoil 3Bojouun», «Cxema o0pa3oBaHUsA SYKApUOT MYTEM CHUMOUOTEHE3a»,
«Cucrema xuBoM mpuponab», «CTpoeHue BuUpyca», «ApoMopdo3bl PpPaCTCHUI»,
«Punnodutsl», «OIHOKIETOUHBIE BOAOPOCIHN», «MHOTOKIETOUYHbIE BOJAOPOCINY,
«Mxn», «IlanopotHukmn», «I'oioceMeHHbIe pacTeHus», «Opransl HBETKOBBIX PACTEHUI,
«Cxema pa3BUTHS >KUBOTHOTO MHpPa», «ApomMopdo3bl KUBOTHBIX», «lIpocreiimmuey,
«KueyHonosoCTHBIEY, «IInockue 4epBU», «HUneHucroHorue, «PbIOBIY,
«3eMHOBOnIHBIEY, «IIpecMbikatomuecs», «lltuupl», «Maekonutaromue», «Pa3Butue
YKU3HU B apXEUCKOM 3pe», «Pa3BUTHE KU3HU B MPOTEPO3OUCKON 3pe», «Pa3BuTue xu3Hu
B IMAJIEO30MCKON 3pe», «Pa3BUTHE KU3HU B ME3030UCKOU dpe», «Pa3zBurhe Xu3HU B
KaiHO30MCKOM 3pey», «COBpEMEHHAasi CUCTEMA OPTraHUYECKOTO MUPAY.

O6opynoBanue: repOapuu pacTeHU pa3IUYHBIX OTAENIOB, KOJUIEKIIMH HACEKOMBIX,
BJIQXKHBIE TMpEnaparbl >KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIWU HWIJIOKOXKUX,
CKEJIEThl TTO3BOHOYHBIX JKMBOTHBIX, Uyuesia MTHUIl U 3BEpE, KOJUIEKIIMM OKaMEHEJIOCTEN,
MOJIE3HBIX HCKONAEMBIX, MYJISDKM OPIraHUYECKHX OCTATKOB OPraHU3MOB.

BupryanbHas nabopatopHas padora «MoaenupoBanue onbiToB Mumepa—tOpu
M0 W3Yy4YCHHIO a0MOTEHHOTO CHUHTE3a OpPraHWYECKUX COCIUHEHUH B TEPBUYHOU
atMocdepe».

JlaGopaTopHasi pabora «l3yuyeHue U OMHCAHUE HMCKOMAEMbIX OCTATKOB JIPEBHUX
OpPTraHU3MOB.

IIpakTuueckas padora «l3ydyenne ocoOEHHOCTEH CTPOCHMS PACTEHUN pPa3HBIX
OTZIEJIOBY.

IlpakTnueckas padora «l3yueHne OCOOECHHOCTEW CTPOEHUS TO3BOHOYHBIX
KABOTHBIX).

Tema 5. IlpoucxokaeHue 4ejioBeKa — aHTpomoreHe3 Paznens u

3aJla4d aHTPOIOJOTUHU. MeTOIbl aHTPOIIOJOTHH.

CTaHOBJIEHME MPEJCTABICHUNA O TMPOUCXOXKICHUU YEIOBEKa. Pemurno3Hbie
BO33peHUs. COBpEMEHHBIC HAYYHbBIC TCOPHH.



CxoncTBo 4yenoBeka C KUBOTHBIMU. CHCTEMAaTHUECKOE ITOJIOKEHHE YEJIOBEKA.
CBHETENBCTBA CXOACTBA YEJIOBEKA C >KMBOTHBIMU: CPaBHUTEIBHOMOP(OIOTHYECKUE,
AMOpHOJIOTHYEeCKUe, (PU3HOIOTO-OMOXUMUYECKUE, MoBeaeHYeckre. OTanyusi yejaoBeKa
OT XUBOTHBIX. [IpsIMOXOXJIeHHE M KOMILJIEKC CBSI3aHHBIX C HUM INpHU3HaKoB. Pa3Burtue
TOJIOBHOTO MO3ra U BTOPOW CUTHAJIBHOU CUCTEMBI.

JBuwxkymue cuiabl  ((hakTophl) aHTpONOreHe3a: OHMOJOTHYECKUE, COIMANIbHBIE.
CooTHouleHne OMOIOrHYECKUX U COUUAIBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTaAMM aHTponoreHe3a. PaHHUE 4enoBeKOOOpa3Hble 00€3bsSHbI
(MIpOKOHCYJIBI) M paHHUE MOHTUIbl — OOILIME MPEAKU YEIOBEKOOOpa3HbIX 00€3bsSH U
M0JIed. ABCTPAJIONUTEKW — JBYHOTHE NpEAKU Jrojae. YUenoBeKk yMenblil, NEPBBIE
U3TOTOBJIICHUSL OpyAuH TpyZha. YenoBek NpsIMOXOASAIIMUA U IIEPBBIM BBIXOJ JIFOJACH 3a
npenensl Adpuku. YenoBek reiaenbOeprckuii — oOHIMI MpesoK HeaHAepTalbCKOTo
YEJI0BEKa U YeJIOBEKa pa3yMHOro. UenoBek HEaHAEPTANbCKANM KaK BUJ JIFOJIEW XOJIOJHOTO
kauMara. YenoBek pa3yMHBId COBPEMEHHOIO THUIA, JAEHUCOBCKUN YEJIOBEK, OCBOCHHE
KOHTHMHEHTOB 3a MpejaenaMmu AQpuku.

[TaneoreneTuka 1 NajeoOreHOMUKA.

DBONIOLMSA COBPEMEHHOro 4elioBeKa. EcTecTBeHHBI O0TOOpP B  MOMJNSIUSAX
yesioBeka. MyTalMoHHBIN nporiecc u noaumopdusM. IlonmynsinuoHHble BONHBI, Jpeiid
TeHOB, MUTpaIys U «3((PEeKT OCHOBATENS» B MOMYJISAIUIX COBPEMEHHOTO YETIOBEKA.

UYenoBeueckne pacel. lloHstue o pace. bonbiuwe pacel: €BponeouaHas
(eBpaswmiickasi), aBCTpaJlo-HETpoHAHAsl (IKBaTOpHAbHAs), MOHTOJOUIHAs (Aa3UATCKO-
amepukaHckas). Bpemss u myTu pacceieHuss dYeloBeka Mo IaHeTe. EauHCTBO
yenoBeyeckux pac. HayuHas HecocrosTenbHOCTh pacusma. [lpucrnocoOieHHOCTh
YeJIOBeKa K Pa3HbIM YCIIOBHAM OKpYXKarolei cpeanl. BiusHue reorpadudeckon cpeipl U
npeiida reHoB Ha MOP(HOJIOTHIO U (PU3UOJIOTHIO YeTOBEKA.

MeXIuCIMIUIMHAPHBIE METOJbl B (pU3MYECKOU (OHMOJIOTHYECKOM) aHTPOIOJIOTHH.
OBOJIIOIIMOHHASA AHTPOMNOJIOTUS W MAaJCOaHTPOIOJIOTHUSl YEJOBEYECKUX TIOIMYISLHM.
buocouunanbHbie HCCIIEI0BAHMS TPUPOJIBI YETOBEKA.

HccnenoBanue KOABOMIOLUH OMOIOTHYECKOIO U COLIMATIBHOTO B YEJIOBEKE.

JdemoHcTpanuun

[Toptpetsr: Y. lapsun, JI. Jluku, A. 5. Poruackuii, M. M. I'epacumos.

Tabmumel 1 cxembl: «MeTOabl aHTPOIOJOTUM», «[ OJOBHOW MO3r 4YeIOBEKay,
«HenoBekooOpa3Hbie 00€3bsiHBIY, «CKENET YeI0BEKa U CKEJIeT MHUMIaH3e», «PyauMeHTsl
U aTaBU3MbDY, «JIBHXKYIIUE CHIIBI aHTPOINOTEHE3a», «IBOJIIOIIMOHHOE JPEBO UYEIOBEKA,
«ABcTpasionutek», «YenoBek ymenbiin», «HenoBek npsaMoxoasmuiny, «JleHHnCOBCKUU
yenoBek» «Heannepranbiel»y, «KpomanboHIb», «lIpeaku denoBekay, «ITambl
ABOJIIOLIMM YelloBeKay, «Packl uenoBekay.

OO6opynoBaHue: MYJISDKM OKaMEHEJIOCTEH, MPEeIMETOB MaTepUaTbHOM KYJIbTYphI
MpPEAKOB 4YeloBeKa, penpoaykiuuu (dortorpaduu) kapTUH C MUDOIOTHYECKUMHU U



OMONENCKUMHM  CIOKETaMH  MPOUCXOXKIEHUs  4YeloBeKa, (Qororpaduu  HaXOA0K
HCKOIAEMbIX OCTaTKOB YE€JIOBEKa, CKEJIET YeJI0BEKa, MOJEIb Yepera 4ejloBeKa U depena
IIMMIaH3€, MOJIEJIb KHCTH YEJOBEKa M KHUCTU IIKMMIIaH3€, MOJENIU Topca IpPEeaKoB
4eJI0BeKa.

JlabopaTopHasi padora «3yueHne ocoOEHHOCTEH CTPOEHHUS CKejleTa 4eloBeKa,
CBSI3AHHBIX C IPSIMOXOXKICHUEM.

IIpakTnuyeckas padora «3yueHne SKOJOTMYECKUX aJalTalllui YeJT0BEKay.

Tema 6. IK010rusi — HAyKa 0 B3aMMOOTHOILICHUAX OPraHU3MOB U
HAJJOPraHU3MEHHBIX CUCTEM C OKPY KaloIlel cpeaoi

3apoXkJieHne U pa3BuTHe 3Koyoruu B Tpynax A. I'ym6onbara, K. @. Pynbe, H. A.
CesepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3gensl U 3agaum 3KOJIOTHH.
CBs13b DKOJIOTHHU C IPYTUMH HAYKAMH.

Mertonsl sxosioruu. [lonessie HAOMIOAEHNS. DKCIIEPUMEHTHI B KOJIOTHUH:

IPUPOJIHBIE U JabopaTopHbie. MOJeIMpOBaHUE B SKOJOTHH. MOHUTOPUHT OKPY>KarOIIeH
Cpebl: TOKaIbHBIN, PETHOHAIBHBINA U TI100JIBHBIN.

3HaYEHUE SKOJIOTUYECKUX 3HAHUM I YEJIOBEKa. JKOJOTUUYECKOE MUPOBO33PEHUE
KaK OCHOBa CBf3€HM 4YeEIOBEUECTBA C MNpUpPOJod. DOPMUPOBAHUE HKOJOTHUYECKOU
KYJIbTYPbI U OKOJIOTHYECKON TPaMOTHOCTH HACEJICHHUSI.

JdeMoHCcTpamuun

[Toptpersi: A. I'ym6ompaT, K. @. Pynwse, H. A. Ceepuios, O. I'ekkens, A. Tencnu,
B. H. Cykaués.

Tabmuupt u cxembl: «Pa3gensl skonorum», «Metomasl skojorum», «Cxema
MOHUTOPHHIA OKPYXAIOIIEH Cpeb».

JlaGoparopHas padora «/3ydeHue METO10B AKOJOTHUYECKUX UCCIICIOBAaHUI.

Tema 7. Opranusmbl U cpeia 00UTAHUS

Okonornyeckue (HaKTOpel W 3aKOHOMEpPHOCTH uX aAeiicTBus. Kriaccudukamms
DKOJIOTHUYECKUX (DAKTOPOB: abHWOTHUYECKHe, OWOoTHYEeCKHe, aHTpororeHHble. OOmue
3aKOHOMEPHOCTH JCWCTBUS dKojormdeckux (axtopos. I[IpaBuno wmumaumyma (K.
Mmpenrens, HO. Jlubux). TonepaHnTHOCT. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpraHU3MBlI.

Abuotnueckue ¢aktopsl. CBeT Kak sKojormyeckuid Qakrop. JlelicTBue pa3HBIX
YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPraHU3Mbl. DKOJIOTUYECKHE TPYIIIbl PACTCHUN U
KUBOTHBIX MO OTHOIIEHUIO K cBeTy. CUTHaJIbHAsS POJib cBeTa. DOTONEPUOAN3M.

Temneparypa kak skonorudeckuid gakrop. JeiicTBre Temneparypsl Ha OpraHU3MEI.
[lolikmoTepMHBIE M TOMOMOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbIC
OpraHU3MBlI.

BnaxHocte kak skonorudeckuit - gaktop. IlpucnocoOnenust pacteHuidl K
nojiep>KaHuio0 BoAHOro OanaHca. Knaccudukamusi pacTeHuil 1Mo OTHOLIEHUIO K BOJIE.
[Ipucnoco6yieHust KUBOTHBIX K U3BMEHEHHUIO BOJHOTO PEXKUMA.



Cpensl oOWTaHWS OPraHW3MOB: BOJHAs, HA3eMHO-BO3/YIIHAS, TOYBEHHAsI,
rIIyOWMHHAs TIOJMTOYBEHHAS, BHYTPHOPTaHU3MEHHass. DU3HKO-XUMHUUYECKHE OCOOCHHOCTH
cpen ooutanusi opranu3MoB. [IprucrmocobeHns OpraHu3MOB K JKM3HU B Pa3HBIX Cpeaax.

buonornyeckne putmel. BHemHne M BHyTpeHHUE pUTMBI. CyTOUHBIE W TOAUYHBIC
puTMBL. [IprUCTIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM U3MECHECHUSM YCJIOBUH KU3HH.

Xuznennole GopMbl opranu3moB. [loHsTHe O >ku3HEHHOW ¢dopme. JKu3HEHHBIE
GOpMBI  pacTCHMIA: JEpPEeBbS, KYCTAaPHUKH, KYCTapHWYKH, MHOTOJICTHUE TpPAaBBI,
ONHOJNIETHHE TpaBbl. JKU3HEHHBIE (OPMBI IKUBOTHBIX: THIPOOHOHTHI, TEOOMOHTHI,
a’poOroHTEI. OCOOEHHOCTH CTPOSHUS U 00pa3a KU3HH.

buotnyeckne ¢akTopel. Buasl OMOTHYECKMX B3aMMOJCHCTBUN: KOHKYPEHITHS,
XHIIHAYECTBO, CUMOMO3 ® ero QopMmbl. [lapasutusMm, Koomepanus, MYyTyallu3M,
KOMMEHCaIu3M (KBapTHPAHTCTBO, HaxjeOHMYecTBO). HeTpoduueckne B3anMoacHCTBUS
(Tornueckue, dopudeckue, padbpuueckue). 3HaUeHHUE OMOTHUUECKUX B3aMMOJICHCTBUIA
JUISL CYIIECTBOBAHMsI OpPraHW3MOB B cpejae oOurtaHus. [IpHHIMI KOHKYPEHTHOTO
VCKJTFOUCHHSI.

JdemoHcTpanuun

Tabmumber w  cxeMbl: «Okonormueckue (pakTope», «CBETOBOW  CHEKTpY,
«OKOJIOTUYECKUE TPYIIbl J>KUBOTHBIX 110 OTHONICHUIO K CBeTy», «TemiIoKpoBHbBIE
KUBOTHBIE»,  «XOJOJHOKPOBHBIE  KUBOTHBIE», «DU3MOJOTHYECKHE  aJanTalluu
KUBOTHBIX», «Cpenpl 00UTaHUsT Opranu3MoBy, «bruonornyeckue puTMbDy, «KU3HEHHbBIE
(dbopMbI pacTeHuin», « KusHeHHbIe POPMBI JKUBOTHBIXY,

«JKOocUCTEMA IIUPOKOJIMCTBEHHOTO Jiecay, «DKochcTeMa XBOMHoOro jueca», «llemu
nuTaHus»,  «XumHudectBo»,  «llapasutuzm»,  «Konkypenuwms»,  «CuMOu03»,
«KomMmMmeHcanmuzmy.

O6opynoBaHue: repOapuy pacTCHUN W KMBOTHBIX, MPUCIIOCOOICHHBIX K BIIMSHUIO
Pa3IMUHBIX JKOJIOTHYECKUX (PaKTOPOB, TrepOapvu CBETOIIOOMBBIX, TEHETIOOMBBIX H
TEHEBBIHOCIMBBIX PACTEHUM, CBETOMIOOMBBIC, TEHETIOOMBBIE M TEHEBBLIHOCIWBHIC
KOMHATHBIE pacTeHHs, TepOapuu ¢ KOJUICKIIMU TEIUIONIOOMBBIX, 3UMOCTOMKUX,
MOpPO30yCTOWYMBBIX pACTEHUW, 4Yydela MTULl U 3Beped, repOapud pacTEHUM,
OTHOCSIIIIUXCST K TUTpoduTaM, KcepoduraM, Me30huTaM, KOMHATHBIE PACTEHUS JTaHHBIX
TPyNI, KOJUICKIIMU >KHBOTHBIX, OOMTAIOMIMNX B Pa3HBIX Cpefax, repOapuul U KOJUICKITUU
pacTeHUil W KUBOTHBIX, OOJAJAIOMIMX YepTaMHU TPHUCIIOCOOJIEHHOCTH K CE30HHBIM
M3MECHEHHUSM YCJIOBHH JKW3HH, TepOapuyl W KOJJICKIIMM PACTCHUH W JKUBOTHBIX
Pa3TUYHBIX JKU3HEHHBIX (POPM, KOJJICKIIMH KUBOTHBIX, YYACTBYIOIIMX B Pa3TMYHBIX
OMOTHYECKUX B3aMMO/ICHCTBHSIX.

JlabopaTopHasi padoTra «BbIsBiacHHE TPUCTIOCOOJCHUI OPraHU3MOB K BIHUSHUIO
CBETay.

JlaGopaTopHasi padora «BplsiBiIeHHE TPUCTOCOOJICHUH OPraHU3MOB K BIHUSHUIO
TeMIIEPaTyphI».



JlabopaTopHasi pabora «AHATOMUYECKHE OCOOCHHOCTH PACTEHUH U3 Pa3HbIX MECT
OoOUTAHUS Y.

Tema 8. Dkos10orust BUA0B U MOMYJISILMH

DKOJIOTMYEeCKUe XapakTepucTuku mnonynsuuu. [lomynsiiusa kak Ouonoruyeckas
cucreMa. Ponb HEOAHOPOAHOCTH cpenbl, (U3MYECKUX OaphbepoB U OCOOEHHOCTEH
Ouosioruu BUAOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYpPHI MOITYJISIIHMA.
OCHOBHBIE TIOKA3aTENH MOMYJSALUU: YUCICHHOCTb, IUIOTHOCTh, BO3pacTHasi W IOJIOBas
CTPYKTYpa, POKAAEMOCTb, IPUPOCT, TEMIT pOCTA, CMEPTHOCTh, MUTPALIS.

DKojloruveckass CTpykTrypa mnonyisuuud. OIlLleHKa YHCIEHHOCTH MOMYJISIUH.
JlnvHamMuKa m[OomyJaluu W €€ peryiadiusa. DbHOTHYeCKHil MOTeHIMal MNOMYJISIUH.
MoaenupoBaHue IMHAMUKKA monyiasiuu. KpuBble pocTa YUCICHHOCTH MOIMYJISIUU.
KpuBsie BeDKUBaHUsA. Perynsius 4ucIeHHOCTH MOMYJISIUNA: POJib (DAKTOPOB, 3aBUCSIITNX
U HE 3aBUCAIINX OT MNIOTHOCTU. DKOJIOTHYECKHUE cTpaTeruu BUaoB (- u K-ctparerun).

[Tonsitue 06 skonormyeckoil Hume Bujaa. MecrooOuranue. MHOromepHas MoJelb
skonorndyeckon Humm Jxk.M.  XarumHcona. Pa3mepbl  3KOJIOTMYECKOW  HMIIU.
[ToreHimanbHasi U peain30BaHHAS HUIIH.

Bup xak cucrema nomynaiuid. Apeasibl BUA0B. BUabl 1 UX )KM3HEHHBIE CTPATETHUMU.
DKOJIOTUYECKUE IKBUBAIICHTHI.

3aKOHOMEPHOCTH TOBEICHUS M MUrpaluil >KUBOTHBIX. bHONOrnyeckue HHBA3HU
Yy’KEpOAHBIX BUIOB.

JdeMoHCcTpamuun

[Toptper: dx. . XaTuuHCOH.

Tabmuupt u cXeMbl:  «OKOJOTMYECKHE  XapaKTEPUCTHKU  MOMYJISLUNY,
«IIpocTpaHcTBEHHAss CTPYKTypa HOMYJsLUN», «Bo3pacTHble NMUPaMUAbl MOMYJISLIUN,
«CKOpOCTh 3aceyieHHs] MOBEPXHOCTU 3€MIIM pa3IMYHbIMU OpraHuzmMaMmn», «Mojenb
skosorndeckor Humu Jx. M. XaTanuHcoHa.

O6opynoBaHue: repoapuu pacTeHUM, KOJUICKIIMH )KHBOTHBIX.

JlabopaTopHuas padora «IIpucnocobsieHnst ceMsiH pPaCTeHH K PACCEICHUION.

Tema 9. Jkos0rusi co001ECTB. IKOJIOTHYECKHE CUCTEMBbI.

Coo0mectBa oprann3mMoB. bruorienos3 u ero crpykrypa. CBsizu MEXIy OpraHu3MamMu
B OMoOIIeHO3E.

OkocucrteMa kak oTkpbiTas cuctema (A. Jx. Tencnu). OyHKIMOHATBHBIE OJOKU
OpraHWU3MOB B OKOCHCTEME: MPOAYIEHTH, KOHCYMEHTHI, PEAyIEHTHL. Tpodudeckue
ypoBHH. Tpodudeckue nenu u cetu. AOGMOTHYCCKHE OJTOKH dKOCHCTeM. [10YBBI U MBI B
aKocucTteMax. KpyroBopoTt BEIIECTB U MOTOK YHEPTUU B IKOCHUCTEME.

OcHOBHbIE  TIOKa3zaTeNnu  3KocucTeMbl. buomacca uw  mpoaykuusi.
DKOJIOTMYECKHE MUPAMUbI YhCell, 0MOMacChl U SHEPTUH.

Jlunamuxa  sxocucmem. Kamacmpoghuueckue nepecmpotiku.  DPuykmyayuu.
HanpaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuuHbie u



BTOPHYHBIC CYKIIECCHM M WX MPUYUHBL. AHTPOTIOTEHHBIC BO3JICUCTBHS Ha CYKIICCCHUHU.
KnnmakcHoe coobiectBo. bruopaznooOpa3ue v moaHOTa KpyroBOpPOTa BEIIECTB — OCHOBA
YCTOMYMBOCTHU COOOIIECTB.

[IpupoaHble 3KOCHCTEMBI. JKocucmemvl 03€p U peK. IKocucmemvl mopel U
oKeano8. Ixocucmemvl MyHOp, J1ecos8, cmenel, nyCmvlHb.

AHTpPONIOTEHHBIE JIKOCUCTEMBL. Arposkocucrema. ArpoueHos3. Pazmnuusa mexny
AHTPONIOTEHHBIMU Y TIPUPOJTHBIMU YKOCHUCTEMAaMH.

VYpboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['oponckas ¢iopa u
¢ayna. CunHanTponuzauus TOpoJCKOW ¢ayHbl. buonorunueckoe u X034WCTBEHHOE
3HAUEHHUE arpO’IKOCUCTEM U YPOOIKOCHUCTEM.

3aKkOHOMEpHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aMMOJCHCTBHII OpPraHW3MOB B
akocuctemax. Poab kackaonozo 3gpghekma u 8U008-30UPUKAmMopos (Kirouesvlx 8U008) 8
@yHkyuonuposanuu sxkocucmem. llepeHOC HPHEPruM M BEIIECTB MEXKIY CMEKHBIMU
HKOCUCTEMAMU. YCTOWYMBOCTh OPraHU3MOB, MOMYJSIIUHA M SKOCUCTEM B YCIOBHSIX
€CTCCTBECHHBIX U aHTPOITOTCHHBIX BO3ACHCTBUI.

Mexanusmol 8030eticmeusi 3a2psA3HeHUll pPA3HbIX MUNO08 HA CYOOP2aAHUZMEHHOM,
OpP2aHUMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHAX, OCHOBbL IKOI02UUECKO20
HOPMUPOBAHUSL AHMPONOSEHHO20 8030€UCMBUSL.

MeTo1010TUsi MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIMIOTEHHBIX SKOCUCTEM.

JdeMoHCcTpamuun

IToptpert: A. JIx. Tencnu.

Tabnuuel u cxembl: «CTpykTypa OHOIIEHO3a», «IKOCUCTEMA IIMPOKOJIUCTBEHHOTO
jecay, «IJKocHUCTeMa XBOMHOro Jecay, «DyHKIMOHAIbHBbIE TPYNIbl OPraHU3MOB B
skocucteme», «KpyroBopor BemiecTB B dKocuctemey, «llemm murtanus (mactOumHas,
NETpUTHAsA)», «DKOJIOTMYECKasi MHUpaMHAa 4YUCen», «IKOJOTHYecKas MupaMuja
ouomaccel», «ODKoloruueckas nupamuga oSHeprum», «OOpazoBaHue  0OonoTay,
«IlepBuunas cykueccusi», «BoccraHoBieHue meca mocne TMoXapa», «IKocHCTEMa
o3epa», «ArporeHo3», «KpyroBopoT BemeCTB M TOTOK HHEPrUUM B arpoleHo3e»,
«IIpumeps! ypOboskocucTem».

O6GopynoBanue: repOapuM pacTECHUM, KOJUICKIIMM HACEKOMBIX, Yydelia NTHI[ U
3Bepei, repOapu KyJIbTYpHBIX W JUKOPACTYIIMX PACTCHHM, aKBapuyM KaK MOJIETb
KOCUCTEMBI.

IIpakTuueckas padora «3yueHue u onucanue ypo03KOCUCTEMBDY.

JlabopaTtopHass pabora «/3ydyeHune pa3sHOOOpa3usi MEIKUX TMOYBEHHBIX
YICHUCTOHOTHX B Pa3HbIX IKOCUCTEMAX).

IKCKypceus «IKCKypCUs B THTUYHBIA OMOTEOIIeH03 (B TyOpaBy, OEpe3HsIK, CIbHUK,
Ha CyXOJIOJbHBIA WY IOMMEHHBIN JyT, 03€p0, 00JIOTO)».

IKcKypcusi «IKCKypcuUsi B arposKocucTeMy (Ha Tojie WIM B TEIUIMYHOE
XO3SIUCTBO)».



Tema 10. buocgepa — riiodanbHast IKOCHCTEMA

buocpepa — oOmermanerapHas oOojouka 3emuiM, TJ€ CYIIECTBYET WU
CyllleCTBOBaJa XU3Hb. Pa3BuTHe npejcraBieHnit o 6uocdepe B Tpynax 3. 3rocca.
Vuenue B. U. Bepnaackoro o 6uochepe. Obnactu Ouochepsr u e€ coctaB. XKuoe
BEIECTBO OHOCc(hephl U €ro PyHKIUU.

3aKOHOMEpHOCTH cylecTBoBaHUs Ouocdeprl. OcobeHHoctn Ouochepbl Kak
riobanbHOM 3KocucTeMbl. JluHamuueckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BELIECTB M OMOreoXMMHYECKHE LHUKIbI (yriaepoja, a3oTra). PUTMUYHOCTH SIBJICHUN B
o6uocdepe.

3oHanbHOCTh OWochepnl. [lonstue o O6wome. OCHOBHBIE OMOMBI CYIIM: TYHJIpa,
XBOMHbBIE JieCa, CMEIIAHHbIE M IIMPOKOJIUCTBEHHBIE JIECa, CTEMH, CABAHHBI, MYCTBHIHH,
TPOIUYECKUE Jieca, BBICOKOropbsi. Kiumar, pacTUTENbHbIA U >KMBOTHBIA MHp OHOMOB
CYIIN.

CtpykTypa U (YHKIUS >KHUBBIX CHUCTEM, OIIEHKAa MX PECYpCHOTO MOTEHIHMala U
o6unochepHbIX QYHKIIHIA.

JemoHncTpanuun

[Toptpetsl: B. . Bepuanckuii, 9. 3rocc.

Tabmuusr u cxembl: «['eocdepnr 3emnu», «KpyroBopoT azora B HpUPOIEH,
«KpyroBopotr yrimepoma B mpupone», «KpyroBopor kuciopoia B MPUPOJIE»,
«KpyroBopoT Bonbl B mpupone», «OcHOBHbIe OuoMbl cymmy, «Knumarudeckue mosica
3emnm», «Tynnpa», «Taitra», «Cmemanueiii Jsecy», «lMPOKOTUCTBEHHBIA JEC»,
«Ctenby, «CaBannay, «[lyctoinsay, « Tponnueckuit gecy.

Ob6opynoBanue: repbapuu pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YesnioBek u oKpy:kaoinas cpeaa

DKOJIOTUYECKUE KPU3UCHI U MX NMpUYUHBL. BoszneicTBue udenoBeka Ha Ouocdepy.
3arpsisHeHHEe BO3AyIIHOM cpeabl. OxpaHa Bo3ayxa. 3arpsi3HeHHe BOOHOM cpeabl. OxpaHa
BOJHBIX pecypcoB. Paspymienue mouBbl. OxpaHa TOYBEHHBIX pecypcoB. M3MeHeHue
KJIUMaTa.

AHTpPONIOTEHHOE BO3JCHCTBHE HAa pACTUTEIbHBIA M >KUBOTHBIA Mup. OxpaHa
PaCTUTENBHOIO U KMBOTHOTO MHpa. OCHOBHBIE MPUHIUIIBI OXpaHbl Npupoabl. KpacHbie
kauru. Ocobo oxpansembie npuponnbie Tepputopun (OOIIT). boranuueckue caawl u
300JIOTMYECKHE MTAPKHU.

OCHOBHbIE MPHUHIUIBI YCTOMYMBOTO PpPa3BUTHS YEJIOBEYECTBA U  IMPUPOJBIL.
ParnmonanpHOE€ NPUPOAOIOIB30BAHUE U COXpaHEHHE OMOJIOrMYECKOTO pPa3sHOOOpa3us
3emun. OOmMEe 3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX Kpu3ucoB. OCOOEHHOCTH
COBPEMEHHOI'0 KPU3HUCA U €r0 BEPOSITHBIE TOCIIEICTBUS.

Pa3Butrie METOJIOB MOHUTOPUHIA Pa3BUTHS OMACHBIX TEXHOTEHHBIX IPOLIECCOB.
Cucmemnvle ucciedosanusi nepexooa K pecypcocoepezaioujeii U KOHKYPEeHmMOoCnocoOHOu
snepeemuxe.  buonocuuecxoe  pasnoobpasue u  oOuopecypcevi.  Hayuonanvhwvie



uHgopmayuonnsvle cucmemsl, odecneyugaruue 00Cmyn K uH@opmayuu no COCMoAHUIO
omoenvHuiX 6u006 u sxocucmem. OCHo8bl IKOpeadburumayuyu dKOCUCmemM U cnocobos
O0pbOBL ¢ OUONOBPEHCOCHUAMU.
Pexoncmpyxyus MOpcKux u Ha3eMHbIX IKOCUCTEM.

JdemoHncTpanuun

Tabmuupel um cxembl: «3arpsi3HEHHE aTMoc(epbl», «3arps3HeHHE THIAPOCPEPHI»,
«3arpsasHenue nouBbl», «llapHukoBbiil 3Pdekr», «Ocodo oxpaHsieMble NPUPOHBIE
Tepputopun», «Mogenu ympamiasiemoro wMupa». OOopynoBanue: ¢dotorpadpuu
OXpaHsEMBIX pacTeHUIl U )kUBOTHBIX KpacHoi kauru Poccuiickoit ®enepannu, KpacHoi
KHUTH pervoHa.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ybTaTaM OCBOCHHUS O0yJarOITUMHUCS
nporpaMM CpeaHero oOmiero oOpa3oBaHUs: JIMYHOCTHBIE, MeETANpeIMETHbIE U
MpeMETHBIE.

B cTpykType IHMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaMMbl MO OHOJOTUH
BBIZICJICHBI  CJICAYIOIIME COCTABJISIIONIME: OCO3HAHME OOYYaIOIIUMUCS POCCUMCKON
IPKIAHCKON HJIEHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSTEIBHOCTH U
CaMOOMPEICIICHUIO, Haauyue Momusayuy K OOyUYEeHUIO OUOJIOTHU, YeleHaANnpasieHHOoe
pazeumue BHYTPEHHUX YOEXKICHUN JHUYHOCTA HA OCHOBE KJIIOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX TPAAMIMN  Pa3BUTHS  OHUOJIOTHYECKOTO 3HAHUS, 20MOBHOCMb U
cnocobHocms 00YYAIOIIMXCSI PYKOBOJCTBOBATHCS B CBOCH JEATENHHOCTU IIEHHOCTHO-
CMBICJIOBBIMM YCTAHOBKaMHM, NPHUCYIIUMHU CHCTeME OHOJOTMYECKOro oO0pa3oBaHus,
Hanu4ue npasoco3HaHusi YKOJOTUUECKOW KYIbTYPBI, CHOCOOHOCMU Ccmasums LEIA WU
CTPOUTH )KU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIC Pe3yJabTaThl OCBOEHHUS MPOrpaMMbl 1O OHMOJOTUM JOCTUTAIOTCS B
€JMHCTBE YU4eOHOM 1 BOCIIUTATEIILHOM JEATETbHOCTA B COOTBETCTBHUH C TPAJAUITMOHHBIMHU
POCCUMCKMMHU  COIMOKYJIbTYPHBIMH, HCTOPUYECKUMH U  JyXOBHOHPABCTBEHHBIMU
IIEHHOCTSIMHM, TPUHITBIMH B OOIIECTBE TMpaBWIaMH W HOPMaMU TIOBEJCHUS W
CIOCOOCTBYIOT IIPOIIECCaM CaMOTIO3HAHMS, CAMOBOCITUTAHUSI M CAMOPA3BUTHS, PA3BUTHUS
BHYTPEHHEN MO3ULIMHU JTUYHOCTHU, ATPUOTHU3MA M YBAKECHUS K 3aKOHY M IPABOIOPSIKY,
YeJIOBeKY Tpyla M CTaplieMy IIOKOJICHHIO, B3aHMHOIO YBaXEHHUS, OEpeKHOIo
OTHOIIEHUS K KYJIbTYPHOMY HACJIECAUI0O U TPAIUIMSAM MHOTOHAIMOHAJIBHOTO Hapoja
Poccuiickoit @enepannu, NpUpoOIe U OKPYKAIOIIEH Cpee.

JImaHOCTHBIE pe3yibTaThl OCBOCHHUS ydeOHOTO mpenmera «buoNorus» MOIKHBI
OoTpakaTb ~ TOTOBHOCTh W  CIIOCOOHOCTh  OOYyYalOIIUXCS ~ PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW  BHYTPEHHEW  IMO3MIIMEH  JUYHOCTH, CHCTEMOM IICHHOCTHBIX
OpHEHTAIM, TO3UTUBHBIX BHYTPEHHUX YOCKICHHA, COOTBETCTBYIOIINX TPAIUIIUOHHBIM
LIEHHOCTAM POCCHUWCKOTO OOIlleCTBa, PACHIMPEHUE KU3HEHHOrO OIbITa W OIbITa
NEATeNIbHOCTH B TIPOLIECCE pealM3allid OCHOBHBIX HAaIpPaBICHUN BOCIUTATEIbHOM
NEeATEeNIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpakaaHCKOro BOCHUTAHHS: CPOPMUPOBAHHOCTH TPAXKITAHCKOW TO3HIIMH
oOydJaromerocst Kak akTHBHOTO H

OTBETCTBEHHOTO UJICHAa POCCHUHCKOTO OOIECTBa; OCO3HAHWE CBOUX KOHCTHUTYITMOHHBIX
MpaB U 0053aHHOCTEH, yBaXKEHUE



3aKOHA U IIPaBOIIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW MAEATENBHOCTH MPH CO3JaHUU Y4EOHBIX
MIPOEKTOB, PEIICHUH Y4E€OHBIX M MO3HABATENbHBIX 3aJa4, BHIIOJHEHUU OMOIOTMYECKUX
HKCIIEPUMEHTOB; CIIOCOOHOCTh ONPEESATh COOCTBEHHYIO MO3UIIMIO IO OTHOLIEHHUIO K
SABJICHUSM COBPEMEHHOM KU3HU U OOBACHSTH €€; yMEHUE YUUTHIBATh B CBOUX JIEUCTBUSIX
HEO0OXOIUMOCTh KOHCTPYKTHUBHOTO B3aUMOJIEHUCTBUA JIOACH C pa3HbIMU YOEXKICHUSIMHU,
KYJIbTYPHBIMU LIEHHOCTSAMU U COLMAJIBHBIM I10JI0KEHUEM; TOTOBHOCTh K COTPYIHUYECTBY
B IpOLECCEe  COBMECTHOIO  BBIMOJHEHHMS  y4eOHbIX,  IO3HABaTEJIbHBIX U
HCCIIEIOBATENBCKUAX 3a7a4, YBAXKUTEIBHOIO OTHOLICHUS K MHEHHUIO OIIIOHEHTOB IIPU
OOCYXXJIGHUU CIIOPHBIX BOIPOCOB OHMOJOTMYECKOTO COAEp>KaHUS; TOTOBHOCTb K
T'YMaHUTapHOU U BOJIOHTEPCKOM JIEATEIBHOCTH;

2) NAaTPHOTUYECKOI0 BOCIIUTAHUSA:

c(OpPMHUPOBAHHOCTh POCCUHUCKOW TPaKJAHCKOW HJIEHTUYHOCTH, MATPUOTU3MA,
YBOXKEHUS K CBOEMY Hapoay, 4yBCTBA OTBETCTBEHHOCTH Iepen PoauHou, roproctu 3a
CBOM Kpail, CcBOW PoauHy, CBOM S3bIK U KYJIbTYPYy, IMPOIUIOE M HACTOAILIEE
MHOTOHAallMOHAJILHOIO Hapojxa Poccuu; IEHHOCTHOE OTHOLIEHHWE K IPUPOJHOMY
HACJICIMIO U MaMATHUKAM IIPUPOBI,
nocTwkeHussiM Poccum B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPY/AE; CIIOCOOHOCTD
OLICHMBATh BKJAJ POCCHMCKMX YYEHBIX B CTAHOBJIECHHUE M pa3BUTHE OHOJIOTHH,
NOHUMAaHHS 3HAYEHHsS] OWOJIOTUU B MO3HAHUM 3aKOHOB NMPHUPOJIbI, B KU3HHU YeJIOBEKa U
COBPEMEHHOI'0 OOIIeCTBa; HeHHAs yOeKIEHHOCTh, TOTOBHOCTh K CIIY’)KEHHIO U 3aIUTE
OrTeuecTBa,

OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) JAYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:
OCO3HAHHME JIyXOBHBIX IIEHHOCTEH pPOCCHUIMCKOTO Hapoaa; cHOPMHUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHUSA, DJTUYECKOTO TOBEJICHUS;, CIIOCOOHOCTh OIICHUBATH
CUTYaIlUIO U PUHUMATh OCO3HAHHBIC PEIICHUS,

OPUEHTUPYSACh HAa MOpPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH; OCO3HAHHUE JIMYHOTO
BKJIaJla B TOCTPOCHUE YCTOMYHMBOTO OYAYIIEro; OTBETCTBEHHOE OTHOIICHHWE K CBOUM
pPOIUTENSAM, CO3JaHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO MPUHATHUS LEHHOCTEW CEMEUHOU
’KW3HU B COOTBETCTBUHU C TpaAULIUSIMU Hapo10B Poccuu;
4) CTETHYECKOr0 BOCIIUTAHUSA:
ACTETUYECKOE OTHOIIICHUE K MUPY, BKJIIOUasi SCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUYECTBA, CIIOPTA, TPYy/Aa, OOIIECTBEHHBIX OTHOLICHUH; TOHUMAaHUE
SMOIMOHAIBHOTO BO3ICMCTBUSA KUBOM MPUPOIBI U €€ [IEHHOCTH; TOTOBHOCTD K
CaMOBBIPOXXEHHUIO B Pa3HBIX BUJIaX UCKYCCTBA, CTPEMJICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOM JTMYHOCTH;
5) (puznyeckoro BocnutTaHus, GopMupoBaHus KYJIbTYPbI 310POBbA U
IMOLUMOHAJIBLHOTO 0JIATOMOTYYHs:



MOHMMAaHWE W pealu3alusi 30pOBOro u 0Oe3omacHoro obpasza KU3HH (370pOBOE
MUTaHUE, COONIOJIEHHE TUTHEHUYECKUX MpaBUI U HOPM, COQIIAHCUPOBAHHBIM PEXKUM
3aHSATUN U OTIbIXA, perylisipHas (Gu3znyeckass akTUBHOCTD), OE€pPEKHOT0, OTBETCTBEHHOI'O
U KOMIIETEHTHOIO OTHOIIEHUSI K COOCTBEHHOMY (DU3UYECKOMY U TCUXUYECKOMY
3I0POBBIO; TOHUMAHKE [IEHHOCTHU MTPaBUJI MHIUBUIYIBHOTO U KOJUIEKTUBHOTO
0€30MacHOr0 TMOBEJICHUS B CHUTYaIMSAX, YIPOXKAIOIMIMX 3J0POBBIO M KU3HU JIIOACH;

OCO3HAHUE MOCTECTBUN U HEMPUATHUS BPEAHBIX IPUBLIYEK (YHOTpeOICHUS
aJIKOTOJIsI, HAPKOTUKOB, KypeHUs); 6) TPYAOBOr0 BOCIUTAHMS: TOTOBHOCTH K TPYIY,
OCO3HAHUE IIEHHOCTU MAacCTEePCTBA, TPYIOII00UE; TOTOBHOCTh K aKTUBHOU JEATEIbHOCTH
TEXHOJIOTUYECKOM ¢ COIMAJIbHOM HANpPaBJIECHHOCTH, CHOCOOHOCTh WHHIIMUPOBATS,
IUIAHUPOBATh W CaMOCTOSITEILHO BBIMIOJIHATH TaKyI JEATEIbHOCTh, HWHTEpPEC K
pasnmuuHbiM  cepam  mpodeCCUOHANBHOM  JESATENBHOCTH, YMEHHUE  COBEpIIaTh
OCO3HAHHBIN BBIOOp Oyaymied mpodeccun U peain30BbIBATH COOCTBEHHBIC KU3HEHHBIE
IJIaHBI, TOTOBHOCTh M CLIOCOOHOCTH K 00OpPa30BaHUIO U CaMOOOPa30BAHUIO HA
POTSHKCHU U BCEH JKU3HU,

7) 3K0JI0THY€eCKOT0 BOCTIUTAHMS:

AKOJIOTUYECKH 11e71Iec000pa3HOe OTHOIIEHUE K TPUPO/IC KaK UICTOUHUKY
KU3HM Ha 3emJjie, OCHOBE €€ CYIEeCTBOBAHHUS; IOBBIIICHUE YPOBHS JKOJIOTUYECKOM
KyJIbTYpBI: IPUOOPETCHHUE OIbITA TJIAHUPOBAHUS IMOCTYIMKOB M OIEHKH MX BO3MOYKHBIX
MOCJICICTBUN  JIIT  OKPY’XKAIOIIEH Ccpelbl; OCO3HAHHWE TJI00AJIBHOTO  XapakTepa
AKOJIOTUYECKUX TIPOOJIEM U MyTeH UX
pelIeHus; CIOCOOHOCTh UCTOB30BaTh MpHoOpeTaeMble IPH U3YUYEHUH OMOJIOTHUH 3HAHUS
¥ YMEHHMS MPU PEIICHUH MPOOJIEM, CBI3aHHBIX C PAIIMOHAIBHBIM MTPUPOJIONOIB30BaHUEM
(cobmroieHre IpaBUJI TIOBEJICHUS B IPUPO/IC, HAMPABJICHHBIX HA COXpPAHEHNUE PAaBHOBECHS
B DKOCHUCTEMaX, OXpaHy BHIOB, SKOCUCTEM, Orocdephl); aKTHBHOE HENPUATHE JACHCTBHIA,
NPUHOCAIIMX BpEeJ OKpYKalIed MPUPOJHOM cpele, YMEHHE MPOTHO3UPOBATh
HEOJaroNpHUATHBIE JKOJOTUYECKUE TIOCICACTBUS NPEANPUHUMACMBIX JICUCTBUH U
pe0TBpaIlaTh UX;

HaJIMYHUE PA3BUTOIO IKOJOTMYECKOTO MBIILICHUS, IKOJOTHYECKOU KYIbTYpPHhI, ONbITa
JEATEIBHOCTH SKOJIOTUYECKOW HANpaBIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEIILHOW, KOMMYHUKATUBHON M COIMAJIBHOW MPAKTHUKE, TOTOBHOCTH K YYaCTHIO B
MPAKTUUYECKOMN JEATEIHbHOCTH IKOJIOTUUECKOW HAIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 TO3HAHMA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PCHHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAyKW M OOIIECTBEHHOW TMPAaKTUKHW, OCHOBAHHOTO Ha JHAJIOTe KYJIbTYD,
CIIOCOOCTBYIOIIIETO  OCO3HAHMIO  CBOETO  MeCTa B TMOJHUKYJIBTYPHOM  MHPE;
COBEPIIICHCTBOBAHUE S3BIKOBOM M UMTATEIbCKOU KYJIBTYPhI KaK CPEJICTBA

B3aUMOJICHCTBUS MEXKY JIFOJbMH U TTO3HAHHS MHUPA; TIOHUMaHHUE CrieliM(UKA OMOJIOTHH
KakK HayKH, OCO3HAHMS €€ poiiu B POPMUPOBAHUH PAIIMOHAILHOTO HAYYHOTO MBIIIJICHUS,



CO3IaHUH LIEJIOCTHOTO MPECTaBICHUS 00 OKPYKAIOIIEM MUPE KaK O €AUHCTBE IPUPOIBL,
YeJIoBeKa U 00111eCTBa, B MO3HAHUM MPUPOIHBIX 3aKOHOMEPHOCTEN U PEIICHUU MPOoOIeM
COXpAaHEHUS IPUPOJHOTIO PaBHOBECHUS; yOXKAEHHOCTh B 3HAUMMOCTU OMOJIOTUH JJIsT
COBPEMEHHON UBUJIM3ALMH: 00ECIIEYEHUsI HOBOTO YPOBHS Pa3BUTHS MEIULIUHBI,

CO3/1aHNE TIEPCIIEKTUBHBIX OMOTEXHOIOTHIA, CIOCOOHBIX peIaTh pecypcHbie
npoOJieMbl  Pa3BUTHS YEJIOBEUECTBA, MOMCKA MyTEH BBIX0/1a U3 TTI00ATBHBIX
HKOJIOTHYECKUX MpoOJieM U obecrieueHrus mepexoaa K YCTOMYUBOMY

Pa3BHUTHIO, PAIMOHAIBHOMY MCTIOJIBb30BAHUIO IPHUPOIHBIX PECYPCOB H
(bOpMHUPOBAHUIO HOBBIX CTAHIAPTOB KU3HH; 3AMHTEPECOBAHHOCTH B TIOJYICHUH
OMOJIOTUYCCKUX 3HAHWUU B IIEJISAX TIOBBIIIICHUS oOmei KyJbTYpbl, €CTECTBEHHO-
HAyYHOH TPaMOTHOCTH, KaK COCTaBHOW 4acTH ()yHKITMOHAIBHOW I'PAMOTHOCTH
oOy4arormmxcs, GopMupyeMoi pu U3ydeHUH OUOJIOTHH; TOHUMaHUE CYIITHOCTH METOJIOB
MO3HAHUS, UCIIOJIb3YEMBIX B €CTCCTBEHHBIX HayKax, ClIOCOOHOCTH UCITOJI30BaTh
ToJTydaeMble 3HaHMS JIJIS aHAIM3a U 00BSICHEHUS SIBIICHUIA OKPYIKAIOIIETO MUPA U
IPOUCXOJIANINX B HEM U3MECHECHHI, YMCHHE JIeJIaTh 000CHOBAaHHBIC 3aKIIOUCHUS Ha
OCHOBE HayYHBIX ()aKTOB U UMCIONINXCS JAHHBIX C IICJIBIO MOJYYCHHS JTOCTOBEPHBIX
BBIBOJIOB; CITIOCOOHOCTH CAMOCTOSITEIHHO UCTIOJB30BaTh OMOJIOTHYECKUE 3HAHUS /IS
pelIcHHS IPOOJIEM B PEAIbHBIX JKM3HEHHBIX CHUTYaIUsAX; OCO3HAHWE IICHHOCTH HAYYHOU
JESATEIIBHOCTH, TOTOBHOCTh OCYIIECTBIISATh
MPOCKTHYIO M UCCIIEIOBATEIBCKYIO e TEIIbHOCTh MHINBHYAIBLHO U B TPYIIIIE;
TOTOBHOCTB U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO, K
AKTUBHOMY TIOJyYEHHUIO HOBBIX 3HAHHWH MO OWOJIOTHH B COOTBETCTBHH C KH3HCHHBIMU
OTPEOHOCTSIMH.

METAIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3ysibTaThl OCBOCHUS ydeOHOro mnpeaMera «buoiorus»
BKJIFOYAIOT:  3HAYMMbIe  JUIi  (DOPMHUPOBAHHUS  MHUPOBO33PCHHS  OOYYAIOIIUXCS
MEXIUCIUIUIMHAPHBIE  (MEXMIpPEIMETHbIE) OOIeHAYyYHbIE TOHSTHS, OTpaKArOUIUe
[[EJIOCTHOCTh HAYYHOUW KapTHUHBI MHpa U CIeNU(DHUKY METOAOB MO3HAHUS, UCIIOJIb3yEeMbIX
B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHUsl, SIBIECHUE, MPOIECC, CUCTEMA, HAYUHbIN
dakT, NpPUHIUI, THUMNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIEAOBaHUE,
HaOJIOICHNE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHUE); YHUBEPCAIbHBIE yU4eOHbIC NEeHCTBUS
(mo3HaBaTeNbHBIE, KOMMYHHUKaTHBHBIE, PEryJIsTUBHBIE), obecrnieunBaroIIne
dbopmupoBanue (QyHKIIMOHATIBHOW TPaMOTHOCTH ¥  COIMAIBHOW  KOMIICTEHIIUH
00y4JarOIIMXCS; CIIOCOOHOCTD oOyyaromuxcs UCIIOJIb30BaTh OCBOEHHBIE
MEXKJUCIUIUIMHAPHBIE, MHUPOBO33PEHUECKHE 3HAHUS U YyHHUBEpCAlbHble Yy4eOHbIC
JICVCTBUS B ITIO3HABATEIILHOW M COLIMATIBHOM MPAKTHUKE.

B pe3ynbraTe u3ydeHuss OMOJIOrMM HA ypOBHE cpefHero oOiiero oOpa3oBaHUA Y
obOyuarorerocss OyayT chOpMHUpOBaHBI TO3HABATEJIbHBIC YHUBEPCAJIbHBIC YYCOHBIC



JICHCTBUS, KOMMYHHMKATHBHBIC YHHBEpPCAJIbHBIE Y4YEOHbBIC MEWUCTBUS, DPETYISTHBHBIC
YHHUBEpCaTbHbIC yUYEOHbIC NEHCTBUS, COBMECTHAS JACSTEIbHOCTD.

MeTtanpeaMeTHble  pe3yabTaThl OCBOCHHUS MPOTPAMMBI  CPEAHETO  OOIIEero
00pa30BaHus JOJKHBI OTPAXKATh:

OsgiiaieHHe YHUBEPCAJIBHBIMHU Y4eOHBIMHU MO3HABATEIbHBIMU I€HiCTBUSIMM:

1) ©a3oBble JIOTHYeCKHE EHCTBHSI: CAMOCTOATENBHO (OPMYIHPOBATH U
aKTyaqu3upoBaTh MpoOJeMy, paccMaTpuBaTh €€ BCECTOPOHHE; HCIIOJIb30BATh IIPH
OCBOCHMM 3HAaHWW TMPUEMBI JIOTUYECKOTO MBINUICHHUS (aHaiW3a, CUHTE3a, CPaBHEHUS,
Kkiaccudukanuu, 0000IIeHUs), PACKPBIBATh CMBICT OMOJOTHYECKUX MOHSATUN (BBIACTATH
UX XapaKTepHbIC MPHU3HAKU, YCTAHABIUBAThH CBS3H C JIPYTUMH MOHSATHUSMH); OMPEICIATH
IeJIN ACSITENFHOCTH, 3a7aBasi MapaMeTPhl U KPUTEPUH UX
JTOCTH)KCHUS, COOTHOCHTH pE3yJIbTaThl JEATEIBHOCTH C TIOCTABICHHBIMH IICIISIMU;

MCTIOJIH30BaTh OMOIOTUYECKUE TIOHATHUS 11 O0OBsICHEHUS (PaKTOB U SBICHUH
KUBOW MPUPOMABI; CTPOUTH JIOTUYECKHE PACCYKIeHUS (MHIYKTUBHBIC, JICTyKTUBHBIC, IO
aHAJIOTHH), BBISABIIATH 3aKOHOMEPHOCTH U MPOTUBOPEUUS B PACCMAaTPUBACMBIX SBICHHSIX,
(GopMyTUpPOBaTH BHIBOJBI M 3aKIIOUYCHHS; TPUMEHATh CXEMHO-MOJICIHHBIC CPENICTBA IS
NPE/ICTABIICHUSI CYIIECTBEHHBIX CBSI3€ M OTHONICHUH B HM3y4aeMbIX OHMOJIOTHYECKHX
00BEKTaX, a TakXKe NPOTHBOPEYHUH pPA3HOTO pOJA, BBHISBICHHBIX B Pa3TUYHBIX
MHPOPMAITMOHHBIX WCTOYHHUKAX, pa3padaThiBaTh IUIAH PEIICHUS TPOOJIEMBI ¢ y4ETOM
aHaIIN3a UMEIOIITIXCS
MaTepUANBHBIX W HEMaTepPHAIBHBIX PECypCOB; BHOCHTH KOPPEKTHBHI B JESATEIBHOCTD,

OILIEHUBATh COOTBETCTBHUE PE3YJIbTATOB
IeJIsSIM, OIICHUBATh PHUCKHU TIOCIEICTBUN AESITETbHOCTH; KOOPIUHUPOBATH U BBHIMOIHSTH

paboTy B yCIOBHUSIX PEATBHOTO,

BUPTYQJIBHOTO W KOMOWHHPOBAHHOTO B3aWMOJICHCTBHS, pa3BHBATh KPEATHBHOE

MBIIIUICHNE TIPY PEIICHUH KU3HEHHBIX TTPOOIIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHUS:

BJa/IeTh HaBbIKAMHU Y4YeOHO-MCCIEIOBATEIbCKOM M MPOEKTHOM JAEsITeIbHOCTH,
HaBBIKAMH pa3pelIeHus MpoOsieM, CIOCOOHOCThIO U FOTOBHOCTBIO K CAMOCTOSITEIEHOMY
MOMCKY METOJIOB pPEIICHHs MPAKTUYECKUX 3aJad, MPUMEHEHUIO Pa3IUYHBIX METOOB
MO3HAHMS; HUCIOJB30BaTh pa3IWYHbIE BUIBl JEATEIBHOCTH IO MOJYYEHHUIO HOBOTO
3HaHUs, €ro UHTEPIpEeTAIMH, TPEOOPA30BAHUIO U IPUMEHEHUIO B YYEOHBIX CUTyalUsIX, B
TOM YHCJI€ TPU CO3/1aHUU YYEOHBIX M COLMAIBHBIX MPOEKTOB; (POPMHUPOBATH HAYUYHBIH
THUT MBIIUJICHUS, BIaI€Th HAYYHOW TEPMHUHOJIOTHUECH,

KITFOUEBBIMU TTOHSATUSMU U METOJIaMU; CTAaBUTHh M ()OPMYITUPOBATH COOCTBEHHBIC 3a]]a4H B
00pa3oBaTeIbHOM

TESTENHPHOCTH W JKU3HCHHBIX CUTYAIIUSAX; BBISIBIATh MPUIUHHO-CIIEACTBEHHBIC CBS3U U

aKTyaJIM3UPOBATh 3aJ]]ady, BBIABUTATh THIOTE3y €€ PEIICHUs, HAXOIUTh apryMEHTHI IS

JI0Ka3aTeIhCTBA CBOWX YTBEPXKIACHUH, 3a7aBaTh IMMapaMeTphl W KPHUTECPUU PEIICHUS;



aHAIM3UPOBATh TMOJYYCHHBIE B XOJI€ PEIICHUs 3aJadydl pPe3yibTaTbl, KPUTUUYECKU
OLIEHWBATh WX JOCTOBEPHOCThH, MMPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCJIOBHSX; JAaBaTh
OLICHKY HOBBIM CHUTyallusiM, OIICHHBATh MPHOOPETEHHBIA OMBIT, OCYIIECTBIATH
LeJIeHaNpaBICHHBIA TOUCK IEPEHOCA CPEACTB U CIIOCOOOB

AecTBUA B MPO(eCcCHOHANBHYIO CPEey; YMETh MEPEHOCUTh 3HAHUS B MO3HABATEIBHYIO

MPaKTUYECKYIO 00J1aCTH
KU3HEACATEILHOCTH; YMETh WHTETPUPOBATH 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIC HJIEH, TPEJIaraTh OPUTHHAIBHBIE TTOAXO0/IbI M PEIICHUS,

CTaBHUTbH MPOOJIEMBI U 33/1a4H, TOMYCKAIONINE ATbTEPHATUBHBIC PEIICHHS.

3) paboTa ¢ uHpopMaumeii:

OPUCHTHPOBATHCS B PA3NMYHBIX HCTOYHUKAX HWHPOpMAIUH (TEKCTe Y4eOHOTO
nocoOus, HayYHO-TIOMYJISIPHON JUTEepaType, OMOIOTHIECKIX CIIOBApSX M CIIPABOYHUKAX,
KOMIBIOTEPHBIX 0a3ax NaHHBIX, B IHTepHETE), aHaTN3upOBaTh HHGOPMAITUIO Pa3THIHBIX
BUIOB H (OpM TMPEACTABICHHS, KPUTUYCCKH OIICHWBATh €€ JIOCTOBEPHOCTh W
HETIPOTHBOPEUHUBOCTH; (POPMYITHPOBATH 3allPOCHl M MPUMEHSTh Pa3IMYHbIE METOMbI TIPU
TIOUCKE 1
orOope Ouoornueckoit nHpGopMauu, HEOOXOAMMOM /ISl BBITIOTHEHHS YIeOHBIX 337124,

NpHOOpeTaTh  ONBIT  HWCIOJB30BaHUS  WH(GOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJbTYPY AaKTHUBHOTO WCIIOJIb30BAaHUS Pa3IUYHBIX
MIOMCKOBBIX CHUCTEM; CAMOCTOSITENIbHO BBHIOMPATH ONTUMAIbHYIO (OpMY MpeCcTaBICHUS
ouonornyeckoil uHpopManuu (cxembl, TpaduKH, TUArPaMMbI, TaOJIUIbI, PUCYHKU H
Jpyroe);

UCIIOJIb30BaTh HAYUHBIN f3BIK B KaUECTBE CPEJCTBa MpHU paboTe ¢ OMOIOrHYeCcKOil
uHbOpMaIMel: MPUMEHATh XUMHUYECKHEe, (U3MYECKHE M MAaTeMaTHYeCKHe 3HaKu |
CUMBOJIBI, GOpMYyJIbI, a0OpeBHaTypy, HOMEHKIIATYPY, UCIIOIL30BaTh U MPEoOpa30OBBIBATH
3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISIHOCTH;

BJI/ICTh HABBIKAMHU PACMO3HABAHMS W 3aIUThl WHGOpMAIK, WHGOPMAIMOHHON
0€30MacCHOCTH JIUYHOCTH.

OgiajieHue YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1)  oOmeHHe: OCYIIECTBISITh KOMMYHHKAIIMH BO BCEX cepax KU3HH, aKTHBHO
y4acTBOBAaTh B JHAJIOTEe WM JUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil Tembl (yMeHUE
3a/1aBaTh BOIMPOCHI, BHICKA3bIBATh CYXKJEHUS OTHOCHTEIHHO BBITIOJHEHUS MpeiaraeMoi
3aJlauy, yYUTHIBATh UHTEPECHI U COTIACOBAHHOCTH MO3UIIUN IPYTUX YYACTHUKOB JTHAJIOTa
WM TUCKYCCHH); PacTlioO3HABaTh HEBEpOAIbHBIC CPEICTBA OOIICHUS, TOHUMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHIIIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CUTYyallud, yMETh
CMATYATh KOH(MIUKTHI M BECTH MEPETOBOPHI; BIAJICTh PATHYHBIMU CTIOCOOaMU OOIIECHUS
U B3aWMOJICHCTBHS, MMOHUMATh HAMEPEHHS APYTUX JIIOJICH, MPOSBIATH YBaKUTEIHHOE
OTHOIIIEHHE K COOECEAHUKY U B KOPPEKTHOU Popme GopMyIupoBaTh CBOM BO3PAKECHUS;
Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C UCIIOIh30BAHUEM



SI3BIKOBBIX CPCICTB.

2)  coBMecTHasl JeSITeJbHOCTb: MOHMMATh W HCIOJIB30BATh IMPEUMYIIECTBA
KOMaHJHOM M WHAMBUAYAJbHOM palOOThl MpU pEHIEHUH OHOJIOTHYECKON MpoOJIeMBbl,
000CHOBBIBaTbh HEOOXOJUMOCTh MPUMEHEHHS TPYNIOBBIX (OPM B3aUMOJAEUCTBUS TpPH
pemieHnr y4eOHOM 3ajayu; BbIOMpATh TEMATUKY M METOJbl COBMECTHBIX IEHCTBHI C
y4€TOM 00X
MHTEPECOB U BO3MOKHOCTEHN Ka)XJA0ro YieHa KOJJIEKTHBA;

MPUHUMATh LEIH COBMECTHOU NEATEIbHOCTH, OPraHU30BBIBATh U KOOPJIUHUPOBATH
JNEUCTBUA 10 €€ NOCTUKEHHUIO: COCTABIATH IIJIaH IEUCTBUM, PACIIPENEIIATh POJIU C YUETOM
MHEHUH YYaCTHUKOB, OOCY>KIaTh pe3yJbTaThl COBMECTHON pabOThI; OLIEHUBATH KAue€CTBO
CBOETO BKJIaJ[a U KaXJA0r0 YYaCTHHKA KOMaH/IbI B
o0t pe3ynbraT Mo pa3pabOTaHHBIM KPUTEPUSIM; TMpesiaraTh HOBBIE MPOEKTHI,

OLICHMBATh UJICH C MO3UIIMH HOBU3HBI,

OpUTHMHAIBHOCTH, NPAKTUYECKONM  3HAYMMOCTH;  OCYIIECTBJIATh  MO3UTHUBHOE

CTpaTEru4ecKoe MOBEJICHUE B PA3TUYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OBiaeHue YHUBEPCATBLHBIMHU PEryJSTUBHBIMHU AeHCTBUAMM:

1) camMoopraHu3amusi: KCIOJb30BaTh OWOJIOTMYCCKUE 3HAHUSA IS BBISBICHHUS
mpoOJieM U UX
pElIeHHs] B U3HEHHBIX U Y4EOHBIX CHUTYallMsX; BHIOUPATh Ha OCHOBE OMOJIOTMYECKHUX
3HAHMM 1IEJ€BbIE W CMBICIOBBIE YCTAHOBKHM B CBOUX JEHCTBUAX M TMOCTYINKax IO
OTHOIICHUIO K J>KMBOW TMPHUPOJE, CBOEMY 3IO0POBBI0O M 3J0POBBIO OKPYKAIOUIUX;
CaMOCTOSTEIILHO OCYILECTBIIATh MMO3HABATENBHYIO JI€ATENLHOCTD, BBISBISATH MPOOJIEMBI,
CTaBUTh M (HOPMYJIUPOBATH COOCTBEHHBIC 3a/laud B 00pa30BaTEIBHON ACATEILHOCTH H
KU3HEHHBIX CHUTYaIUsX; CAMOCTOATENBHO COCTaBIATH IUJIAH pEUICHUs TPOoOJIeMBbl C
YYETOM
UMEIOIIUXCST PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEW M MPEANOYTEHUMN; NaBaTh OICHKY
HOBBIM CHTYaIlUSM; PACIIUPATH PaMKA Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX
MPEANOYTCHHH; JeNaTh OCO3HAHHBIA BBIOOp, apryMEHTUPOBaTh €ro, Oparth
OTBETCTBEHHOCTD
3a pelIeHHe; OLICHWBATh MPUOOPETEHHBIA OMBIT; CIIOCOOCTBOBATH (POPMUPOBAHUIO U
MPOSIBIICHUIO TIMPOKOW APYIAUIIMU B Pa3HBIX 00JACTAX 3HAHWMA, MOCTOSHHO TOBBIIIATH
CBOW 00pa30BaTCIbHBIM M KYJIbTYPHBIH ypPOBCHB. 2) CAMOKOHTPOJIb: JIaBaTh OIICHKY
HOBBIM CHUTYAISIM, BHOCUTH KOPPEKTUBHI B JEATEIHHOCTD,
OIICHWBATh COOTBETCTBHE pPE3YyJbTATOB IICJISIM; BJIAJICTh HABBIKAMU TO3HABATEIHHOMN
pedaekcud Kak OCO3HAHHSI COBEPINAEMBIX JEUCTBUNA W MBICIHUTEIBHBIX MPOIECCOB, UX
PE3YJIbTATOB U OCHOBAHWM, HCIIONIB30BATh MPUEMBI pedIeKCHH ISl OICHKH CHUTYaIluH,
BEIOOpa BEPHOTO pEIICHUS; YMETh OIICHWBATh PHUCKH M CBOCBPEMEHHO MPUHUMATh
PEIICHHS TI0 UX



CHUKEHUIO;
IPUHUMATh MOTHBBI M apTYMEHTHI APYTUX [IPU aHAJIU3€E PE3yJIbTATOB
NEATEIbHOCTH;

3) nmpuHsTHE ce0si M JAPYrHX: NMPUHUMATH Ce0s, MOHUMAs CBOM HEIOCTATKH W
JOCTOMHCTBA; IPUHUMATh MOTHBBI U APTYMEHTHI APYTUX IIPHU AHAIU3E PE3YIbTATOB
JEeSTENbHOCTH; IPU3HABATh CBOE MPABO U MPaBO JIPYTUX HA OUIMOKH; pa3BUBAThH
CIIOCOOHOCTh MOHUMATh MUP C IMO3ULIUU APYTOro YEIOBEKA.
HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHBIC pe3yJbTaThl OCBOSHUS COJICpKaHUS yueOHOro npeameTa «buomorusy»
Ha yriayOJ€HHOM YpOBHE OpPHMEHTHPOBAHBI Ha oOOcCHedYeHHE NPOMHUIBHOTO OOyUYCHHUS
oOyyaromuxcs ouonorur. OHU BKIIFOYAIOT:
cneruuyecKkue s OMOJOTUU HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI JCHCTBHHA I10
OCBOCHHIO, HMHTEPIpPETAllMM W MPeoOpa30BaHHUIO 3HAHWUMN, BHUABI JACATCIBHOCTH IIO
NOJIYYCHUIO HOBBIX 3HAHWW M WX NPUMCHCHHUIO B Pa3jIMYHBIX yYeOHBIX, a TaKKe B
pCaNbHBIX KU3HCHHBIX CHUTYalusX. [IpeqMeTHbIe pe3yJbTaThl MPEACTABICHBI O TOJaM
U3YYCHHS.

[IpenmeTHBIE pe3yabpTaThl OCBOEHUS ydeOHoro npeamera «buonorus» B 10 knacce
JOJDKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUN O MECTE M POJIU OMOJIOTHMU B CHCTEME €CTECTBEHHBIX
HayK, B (hOPMHUPOBAHHWU E€CTECTBEHHO-HAYYHON KapTUHBI MHUpA, B MO3HAHUHM 3aKOHOB
OpUPOABl M pEHIeHUH MpoOJieM palMOHAIBHOTO MPHUPOAOINOIb30BaHUS, O BKJIAJE
POCCHMCKUX U 3apyOeKHBIX YUYEHBIX B pa3BUTHE OHOJOTHU; BIIAJIEHUE CHCTEMOU
OMOJIOTUYECKUX 3HAHHWM, KOTOpas BKJIOYAET: OCHOBOIIOJATAIONINE OMOJOTUYECKUE
TEPMUHBI W TOHATUSA (KU3Hb, KIETKA, OpraHu3M, METa0oJu3M, TOMEOCTa3s,
CaMOpETyJISLUs, CaMOBOCIPOU3BEICHUE, HACIEACTBEHHOCTb, HM3MEHUYHMBOCTb, POCT U
pasBuTue), ononorundeckue Teopuu (kierounas teopus T. IlIBanna, M. Illneiinena, P.
BupxoBa, xpomocoMHass Teopusi HacieacTtBeHHoctn T. Moprana), yuenus (H. W
BaBuioBa — o0 1meHTpax MHOrooOpasusi W TMPOUCXOXKIEHUS KYyIbTYPHBIX PpacTEHUN),
3aKOHBI (€IMHOOOpPA3Usl TIOTOMKOB MEPBOT0 MOKOJEHUS, PACIHICTUICHNUS, YACTOTHl TaMeT,
HE3aBUCUMOr0 HaciienoBanus ['. Menzaens, TOMOJIOTHYECKUX PSIAOB B HACJIEACTBEHHOM
m3menunBocty H. V. BaBuiioBa), mpuHIMIIBI
(KOMIIJIEMEHTApPHOCTH); BJIaJC€HUE OCHOBHBIMU METOJaMH HAy4YHOrO IO3HAHUS,
UCIIOJIb3YeMbIX B OWOJIOTMYECKUX HCCIEOBAHUSAX IKUBBIX OOBEKTOB (OMHCAHUE,
U3MepeHue, HaOII0/ICHUE, SKCIIEPUMEHT);
YMEHME BBIJICIISTh CYLIECTBEHHBIE PU3HAKU: BUPYCOB, KIIETOK IPOKAPUOT U 3YKAPHOT,
OJIHOKJIETOUYHBIX 1 MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4HCIie OakTepui, rpu0oB,
pacTeHuM, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM OPTraHOB PACTECHU,
KUBOTHBIX, YEJIOBEKA, IPOLIECCOB )KU3HEIECATEIBHOCTH, ITPOTEKAOIINX B OPraHU3Max



pacCTEHU, )KUBOTHBIX U YEJIOBEKA, OMOJIOTUYECKHUX MPOIECCOB: OOMEHA BEIIECTB
(MeTabonu3M), IpeBpaIleHus: SHEPTUU, OpPOKEeHHUsI, aBTOTPO(YHOTO U TeTEPOTPOPHOTO
TUIIOB MUTaHUs, (JOTOCUHTE3a U XEMOCHUHTE3a, MUTO3a, MEi103a, raMeTOreHe3a,
AMOpHUOTeHe3a, MOCTAIMOPUOHAIBHOTO PA3BUTHS, PA3MHOXKEHUS, WHIMBUIYaJIbHOTO
pa3BuTHA  OpraHu3Ma (OHTOTEHE3a), B3aUuMOJCHCTBUS T€HOB, T€TEPO3UCa,

HMCKYCCTBEHHOI'0 OTOOpa; yMEHHE YCTAaHABIMBATH B3aUMOCBSI3U MEXKy OpraHOUIaMHU

KJIETKU U UX QYHKIIUSIMU, CTPOCHUEM KJIETOK Pa3HbIX TKaHEH U UX PYHKIUSIMU, MEKTY
OpraHaM# ¥ CUCTEMaMH OPTaHOB y PaCTCHUH, )KUBOTHBIX U YeJIOBEKa U UX QYHKIUIMU,
MEXy CUCTEMaMM OPTaHOB U UX (QYHKIHUSIMH, MEXITY dTallaMi OOMEHa BEIIECTB,
dTaraMy KJIETOYHOIO IUKJIA U KU3HEHHBIX [TUKJIOB OPTaHU3MOB, dTallaMu
AMOPUOHATBHOTO PA3BUTHUS, TEHOTUIIOM U (DEHOTUIIOM, (PEHOTUIIOM U (DAKTOpAMU CPEIbI
oOUTaHUS; YMEHHE BBISBIISATh OTJIUYUTEIbHBIC TPU3HAKU KUBBIX CUCTEM, B TOM YHCIIC
pacTeHU, )KUBOTHBIX U YEJIOBEKA; YMEHUE HUCIIOIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI,
OMOJOTUYECKYIO TEPMUHOJOTHIO M CUMBOJIMKY JIJIsl J0Ka3aTeIbCTBA POACTBA OPraHU3MOB
Pa3HBIX CUCTEeMATHYECKHUX TPYIIT, YMEHUE pelllaTh OMOJIOTUYECKHUE 3a/1a4H, BBISIBIISITh
MPUYMHHO-CIIC/ICTBEHHBIE CBA3U MEXK/y UCCIIEAYEMbIMH OMOJIOTHUYECKUMH TPOIIeCCaMu U
SIBJICHUSIMH, JI€JIaTh BBIBOJIBI M TTPOTHO3BI HA OCHOBAHMH TOJIYYEHHBIX PE3YyJIbTaTOB;
YMEHUE BBIMOJHATH JJA00OPATOPHBIE U MTPAKTHYECKHUE pabOThI, COOTIOIATH
npaBuja Ipu padoTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYIOBaHHUEM; YMEHUE BBIJIBUTATh
TUMOTE3bl, MPOBEPSITh HX OKCIEPUMEHTAIBHBIMU CpEeACTBaMHU, (GopMylnupys 1eib
UCCJIEOBaHUsA, aHAJIU3UPOBATHh IOJYYEHHBIE PE3yJbTaTbl M JENAaTh BBIBOJBI; YMEHHE
y4acTBOBAaTh B Yy4eOHO-MCCIIENOBATENbCKOW paboTe MO OHOJOTUM, DKOJOTHH U
MEIUIMHE, MPOBOAMMONM Ha 0a3e WIKOJBHBIX HAyYHBIX OOIIEeCTB, W MYOJIUYHO
NPEJICTABIISATh TOJYYCHHBIE PE3yJNbTaThl HA YYEHHYECKUX KOH(MEPEHIUAX; YMEHHUE
OIICHMBATh JTUYECKHUE ACMEKTHl COBPEMEHHBIX HCCICAOBAHHM B 00JACTH OMOJOTUM U
MEIULUHUHBl  (KJIOHUPOBAaHUE, HMCKYCCTBEHHOE  OIUIOJIOTBOPEHHE,  HAIpaBJIECHHOE
U3MEHEHNE T'€HOMA U CO3/IaHUE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIIATh OCO3HAHHBIM BBIOOp Oyaymied mpodeccuoHaTbHON
JESTENHbHOCTH B 00JAacCTH OWOJOTHUH, MEIUIMHBI, OWOTEXHOJIOTHH, BETEPUHAPHH,
CEJIbCKOr0 XO34MCTBA, NHUIIEBOM MPOMBIIIJIEHHOCTH, YINIYOJsATh MO3HABATEIbHbBIN
WHTEPEC, HAIMpaBICHHBIM Ha OCO3HAHHBIM BBHIOOP COOTBETCTBYIOIICH MPOPECCUu u
MPOJOJDKEHNE  OMOJOTHYECKOTO  O0pa3oBaHUsS B OpPraHM3aIUsiX  CPEIHETO
po(ecCHOHaTBLHOTO U BRICIIIETO0 00pa30BaHUSI.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUs yueOHOTO npeameta «buonorus» B 11 knacce
JOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUW O MECTE W POJU OMOJOTHU B CHCTEME €CTECTBEHHBIX
HayK, B (QOPMHpPOBAHHH COBPEMEHHOM €CTECTBEHHO-HAYyYHOM KapTHUHBI MHUpa, B
MMO3HAHUHU 3aKOHOB NPHUPOJbI W PEIICHHH SKOJOTMYECKUX MPOOJIEM 4YeloBeuecTBa, a
TaK)ke B PEIICHUU BOMPOCOB PALlMOHATIBHOIO MPUPOJIONOIB30BaHUS, U B (DOPMUPOBAHUU
LIEHHOCTHOT'O OTHOIIEHUSI K MPHUpPOJie, OOIIECTBY, YEIOBEKY, O BKJIAaJ€ POCCUUCKUX H



3apyOeKHBIX YUE€HBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHUU;, YMEHHE BIAJIETh CHUCTEMOU
OMOJOTMYECKUX 3HAHUN, KOTOpas BKIIOYAET ONpPENENICHUS W TOHMMAHHE CYIIHOCTH
OCHOBOIIOJIATAlOIIUX OHOJOTMYECKUX TEPMUHOB W TMOHATUH (BUJA, D3KOCHCTEMA,
o6uocdepa), bronoruueckue Teopun (dBosrormoHHas Teopus Y. JlapBuHa, CHHTETHYECKAs
Teopus 3Boounn), yueHust (A. H. CeBepuoBa — 0 myTsX W HANpaBIECHUAX SBOJIOLHH,
B.U. Bepnanckoro — o 6uocdepe), 3akoHbl (TeHeTH4Ieckoro pasHoBecust JIx. Xapau u B.
Baitn6epra, 3aposasimeBoro cxoacrsa K. M. bapa), npaswia (Mmunumyma 1O. JIubuxa,
AKOJIOTUYECKOM MUpaMuUIbl SJHEPTUn ), THOTe3bI (Tunote3a «mupa PHK» V.
I'unGepra);

yMEHHUE BJIQJICTh OCHOBHBIMU METOJaMU HAYYHOTO MO3HAHWUSI, WUCIOIb3YEMbIMU B
OMOJIOTUYECKUX HCCIIEIOBAHUAX KMBBIX OOBEKTOB U IKOCHUCTEM (OMHCAaHHE, U3MEPEHHE,
HAOIIOJIEHUE, DKCIIEPUMEHT), CMOCO0aMM BBISBIIGHUS W OIEHKH aHTPOMOTCHHBIX
U3MEHEHU B TPUPOJIC; YMEHHE BBIJICNATh CYIICCTBEHHbIC NPU3HAKU: BHJIOB,
OMOreoleHO30B, JKOCUCTEM U Ouochepbl, CTaOUIU3UPYIOMIETO, JBIXKYIIETO U
pa3phIBAIONIETO €CTECTBEHHOTO OTOOpa, auIoNaTpUuyeckoro W CHUMIIATPUYECKOTO
BUI000pa30BaHUs, BJIMSHUS JBIKYIIUX CHJ DBOJIOIUU Ha TEHO(POHJ TMOMYJISAIUH,
NPUCTIOCOOJIEHHOCTH OpPraHU3MOB K Cpelle OOMTaHMs, YepeJOBaHMsS HaIpPaBICHUM
ABOJIIOIIMU, KPYrOBOpPOTa BEIIECTB W IOTOKA DJHEPrMM B JKOCHUCTEMax; YMEHHE
YCTaHABJIMBATh B3aUMOCBSI3M MEX]Y TMPOIECCAaMU 3BOJIOLMH, ABUKYIIUMU CHUIAMHU
aHTPOIOTeHe3a, KOMIIOHEHTAMH Pa3IUYHBIX HKOCHUCTEM U MPUCIOCOOJIICHUSAMH K HUM
OpraHU3MOB;

YMEHHE BBIABISTH OTJIMYUTENbHBIE MPU3HAKU KUBBIX CUCTEM, MPUCTIOCOOIEHHOCTh
BUJIOB K Cpelie 00UTaHusl, aOMOTUYECKUX U OMOTHUECKHX KOMIIOHEHTOB HKOCHUCTEM,

B3aMMOCBSI3ei OpraHu3MOB B COO0IIeCcTBaX, AHTPOIMOTEHHBIX
M3MEHEHHH B DKOCHCTEMaxX CBOCH MECTHOCTH; YMEHHUE HCIOIb30BaTh COOTBETCTBYIOIIUE
apryMeHThl, OMOJIOTMYECKYI0 TEPMUHOJIOTHUIO U CUMBOJIUKY ISl JOKa3aTeIbCTBA POJICTBA
OpraHU3MOB PAa3HBIX CHUCTEMATHYECKUX TPYIIN, B3aUMOCBSI3U OpPTaHU3MOB U CPEIbI
oOWTaHMs, €IUHCTBA YEJIOBEUCCKHUX pPac, HEOOXOIWMOCTH COXpaHEHHS MHOT000pa3us
BHUJIOB M KOCUCTEM KaK YCJIOBHS COCYILIECTBOBAHMS MPUPOJbI U YEIOBEUYECTBA; YMEHUE
pemiate OMOJIOTMYECKHE 3aJayM, BBISBIATH MPUUYMHHO-CIIECICTBEHHBIE CBSI3U MEXKIY
UCCIIENYyEMbIMI OMOJIOTUYECKUMH TIPOIECCaMH W SIBJICHUSMH, JENaTh BBIBOJABI U
MIPOTHO3BI HA OCHOBAHWH MOJYYEHHBIX PE3YJIbTATOB; YMEHHE BBIOJHSITH J1A0OPAaTOPHBIE
U MIpaKkTHUYeCKue paboThl, COOMIOAATh
MpaBmiIa MpU paboTe ¢ y4eOHBIM U Ja0OPaTOPHBIM 00OPYIOBAHHEM; YMEHHUE BBHIIBUTAThH
TUTOTE3bl, TMPOBEPATh WX OKCIEPUMEHTAIBHBIMU CpeACTBaAMHU, (GopMymupys 1eb
UCCIIEIOBAHUSI, aHAJTU3UPOBATh IMOJYYECHHBIE PE3yJIbTaThl M J€JaTh BBIBOJbI, YMEHHUE
y4acTBOBaTh B y4eOHO-UCCIEAOBATEIILCKOW paboTe 1O OWOJOTHH, OHKOJOTHH U
MEJIUIIMHE, TPOBOJMMONW Ha 0a3e IIKOJbHBIX HAy4YHBIX OOIIECTB, U IMYOJIUYHO
MPEACTaBIATh IOJYUYCHHBIE pE3yJAbTaThl Ha YYEHHUYECKUX KOH(PEpPEHUHUIX; YMEHHUE



OLICHWBATh THIOTE3bl U TEOPUU O MPOUCXOXKACHUU KU3HU, UYEIOBEKA M YEIOBEUYECKUX
pac, 0 MpUUMHAX, MOCIEACTBUAX M CIOCO0axX MpeJOTBpAIICHHS TTI00aTbHBIX H3MEHEHHH
B Onocdepe; yMeHHE OCYLIECTBISATh OCO3HAHHBIA BhIOOP Oyayiied mpodeccuoHasbHON
AeSTeNbHOCTH B 00JacTH OMOJOTWH, SKOJOTHH, MPUPOAONOJB30BAHUs, MEAHUIIUHEI,
OMOTEXHOJIOTUH, TICUXOJOTHH, BETEPUHAPUH, CEIIbCKOTO  XO35AHCTBA, MHUIIECBOU
NPOMBIIUICHHOCTH,  YIIyOJsTh  TIO3HABATENbHBIM  HMHTEPEC, HAIMpaBICHHBIA  Ha
OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH Mpodeccuu W MPOJOKEHHE OHOIOTHYECKOTO
0o0pa3oBaHUs B OpraHU3AIUSAX CPEAHETO MPOHECCHOHAIIBHOTO U BBICIIETO 00pa30BaHMUs.



TEMATHUYECKOE IINTAHUPOBAHHUE 10 KJIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
Nen/ HanMeHoBaHHe Pa3/ie/ioB U TeM (un¢pposere)
g NPOrpamMMbl B Kontpoabnbie | Ipakrtuueckue | 00pasoBaTeibHbIe
cero
padoTsI padoThbI pecypchbl

1 buonorus kak Hayka 1
2 JKuBbie cucTeMbl U UX U3yUEHUE 2
3 Buonorus kinetku 2 0.5
4 XHUMHU4YECcKasi OpraHu3anys KIeTKN 10 1
5 Crpoenue u GyHKUNHU KIETKU 8 2

OOMeH BellecTB U MpeBpallleHue SHEPTUN B
6 KJIETKE 9 1

HacnencrBennas nndopmManus u peanusarus
7 €€ B KIIETKE 9 0.5
8 ’Kv3HEeHHBI UK KIETKU 6 1
9 Crtpoenue u GyHKIIUHA OPTaHU3MOB 17 15
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 15

I'eneTrka — Hayka O HACIEACTBEHHOCTH U
11 W3MEHUYMBOCTH OPraHU3MOB 2 0.5
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1




16 buorexnomorua u cuaTeTUYECKass OMOJIOTUS 4
17 PesepBHOE Bpems 1
OBILIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 102 13







IHHOYPOYHOE IIVTAHUPOBAHHE 10 KJIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
Ne Jara uudposbie
/i Tema ypoka B Kourposbubie | IlpakTudeckue | ysyyenus o0pa3soBaTe/ibHbIE
cero
padoTsI padoThbI pecypcel
bronorus kak KOMIUICKCHAsI HayKa U Kak
1 9aCTh COBPEMEHHOIO 00IIECTBA 1 05.09.2023
2 JKuBbI€ cCUCTEMBI U KX CBOMCTBA 1
05.09.2023
3 YpoBHEBast OpraHu3anusl KUBBIX CHCTEM 1
06.09.2023
HcTtopus OTKPBITHS U U3Y4EHUS KIETKU.
4 Kiterounas Teopust 1 12.09.2023
Metonbl  MOJIEKYJSAPHOM W KJIETOYHOM
ounosorun. [IpakTrueckas paboTa
«/3ydeHne MEeTOI0B KJIIETOYHON OMOJIOTHH
5 (xpomatorpadus, anekTpodopes, 1 0.5 12.09.2023
mddepeHnnaibHoe HeHTPUPYrupoBaHue,
I11IP)»
6 XUMUYECKUI COCTaB KIETKU 1
13.09.2023
; MunepanbHbIe BeIECTBa KIETKH, UX 1

Omosoruyeckas POJib

19.09.2023




Opranuyeckre BelecTBa KIeTKU — OCJKH.

8 Jlaboparopnas pabota «OOHapyx)eHUE 0.5
OEJIKOB C IIOMOIIBIO KAUYECTBEHHBIX 19.09.2023
peaxkuuin»
9 CaoiicTBa, Ki1accuukanus 1 QyHKIUU
0eJKoB 20.09.2023
10 Oprannydeckue BenecTBa KIeTKH —
YTIIEBOIBI 26.09.2023
1 Opranudeckrie BEeIecTBa KICTKH — JIATTHIBI
26.09.2023
Hyxneunossie kuciorsl. JJHK u PHK.
JlabopaTtopHnas pabota «lccnenoBanue
12 HYKJIEMHOBBIX KUCIIOT, BbIICTICHHBIX U3 0.5 27.09.2023
KJIETOK Pa3JInYHBIX OPraHU3MOBY
Crpoenne wu Qyaxkuun ATD. [lpyrue
13 nykieosuarpudocdars (HTD) 03.10.2023
CexBenuponanue JJHK. MeToabl reHOMUKH,
14 TPAHCKPUIITOMUKH, IPOTECOMUKHU
03.10.2023
15 Mertomp! CTPYKTYpHOU OHOJIOTHH 04.10.2023
16 Tunst knetok. [IpokaproTHyeckas KieTka

10.10.2023




CrpoeHnue 3yKapuoTUYECKON KIIETKH.

17 [TpakTudeckas padbora «3ydeHne cBOWCTB 0.5
KJICTOYHON MEMOpaHbD» 10.10.2023
18 I1 i
OBEPXHOCTHBIN anmapar KJIETKH 11102023
OnHomeMOpaHHbIE OPTaHOUABI KIIETKH.
19 [TpakTuueckas padota «M3ydeHue IBIKEHUS 05
LUTOTIIIA3MBI B PACTUTEIIBHBIX 17.10.2023
KJIETKaX»
[TomyaBTOHOMHBIE OpTaHOWIBI KJIETKH:
MUTOXOHAPHUH, MacTuabl. JlabopartopHas
20 pa60Ta «HCCJ‘IGI{OB&HI/IC IJ1a3MoJim3a u 0.5 17.10.2023
JeTNIa3MOJIN3a B PACTUTENBHBIX KIETKaX»
21 HememOpaHHbBIE OpraHOW/IbI KJIETKH
P pravont 18.10.2023
22 Crpoenue
TpoeHUe U PYHKUUU sAapa 94.10.2023
CpaBHUTENIbHASA XapaKTEPUCTHUKA KIETOK
’3 sykapuoT. Jlaboparopnas pabota «3yuenue 05

CTPOCHH: KIICTOK PA3JIMYHBIX OPraHu3MOB»

24.10.2023




24

AccumMmwiLMs U AUCCUMUIISLUS — JIBE
CTOpOHBI MeTabonu3ma. Tumbl oOMeHa
BemecTs. JlabopaTopHas paborta
«M3ydyeHne KaTaIuTUYECKOM aKTUBHOCTU
(dbepMeHTOB (Ha MpUMEpe aMIJIA3bl WIN
KaTaJasbl)»

25.10.2023

25

@epMEeHTAaTUBHBIN XapakTep peaKuui
KJIeTOUHOTO MeTabonu3ma. JlabopaTopHas
pabora «M3yuenue pepMeHTaTUBHOTO
paciiernieHus IepoKCuaa BOJI0OpoJia B
PaCTUTENLHBIX W )KHBOTHBIX KIJIETKAX)

0.5

08.11.2023

26

benku-akTuBaTOpBI U OEIKU-UHTUOUTOPHI

14.11.2023

27

ABTOTpOGHBII THIT 0OMEHa BEIIECTB

14.11.2023

28

doTtocunTes

15.11.2023

29

XemocuHTe3. JlaboparopHas padoTa
«CpaBHeHHE MPo1IecCOB POTOCUHTE3A U
XEMOCHHTE32

0.5

21.11.2023

30

AHa’poOHBIE OpraHn3Mbl. Buasl OposkeHus.
JlaGopatopHas pabota «CpaBHeHUE
MIPOIIECCOB OPOXKEHUS U IBIXAHUS

21.11.2023

31

AdpoOHBIE OPraHU3MBI. JTaIbI
SHEPreTHUECKOro oOMeHa

22.11.2023




OHeprusi MeMOpaHHOTO T'paJHeHTa

32 npotoHoB. Cunrte3 AT®: pabora
npotoHHOU AT®-crnTa3b! 28.11.2023
33 P
€aKIMU MaTPUYHOIO CUHTE3a 98.11.2023
4 Tpanckpunuus — MaTpUYHBIN CUHTE3
PHK 29.11.2023
35 Tpancnsus u e€ sTanbl 05.12.2023
Komuposanue amunokucnot. Poss pubocom
36 B OnocuHTe3e Oerka 05.12.2023
- Opranu3anys reHoMa y IpoKapuoT U
SYKapHoT 06.12.2023
38 MonekymsipHble MEXaHU3Mbl SKCIIPECCUU
I'CHOB y DYKapHOT 12.12.2023
Bupycsl — BHeKs1eTOUHBIE ()OPMBI JKU3HU U
39 oOnuratHble napa3utsl. [Ipaktuyeckas 0.5 12.12.2023
pabota «Co3iaHre MoJIesId BUPYyCa»
Bupychble 3a0051€BaHuUS YeIOBEKa,
40 KHUBOTHBIX, PACTCHUN 13.12.2023
41 H 0
AQHOTEXHOJIOTUU B OMOJIOTUH U MEIULINHE 10.12.2023
42 JKU3HEHHBIN UK KIETKU

19.12.2023




43

Marpuunsiii cuare3 JJHK

20.12.2023
Xpomocowmsl. JTaboparoprast paboTa
44 «M3ydenue XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOIIpernapaTax» 09.01.2024
45 Jlenenue KIeTKH — MHUTO3 09.01.2024
Tunel knetok. KapuokuHes U HUTOKUHES.
16 JlabopaTtopHnas pabora «Habmonenmne 0.5
MHUTO3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa ' 10.01.2024
(Ha rOTOBBIX MUKpOIIpenapaTax)»
47 P
eTYJISIHS JKU3HEHHOTO IUKJIA KIIETOK 16.01.2024
48 Opranu3Mm Kak eMHOE 11eJI0¢
16.01.2024
Txanu pacrenuid. JlaboparopHas pabora
49 «M3ydyeHne TKaHEeH pacTeHUIN» 0.5 17.01.2024
TkaHM KUBOTHBIX U Y€JIOBEKA.
50 JlabopatopHas pabota «/3ydeHue TkaHen 0.5
YKUBOTHBIX)» 23.01.2024
51 Oprassl. CHCTEMBI OPraHoOB. 0.5
JlaGopatopHas pabota «/3ydeHne opranoB 23.01.2024
LIBETKOBOT'O PACTEHHUS»
52 Onopa Tena opraHu3mMoB

24.01.2024




53

JIBMKEHHE OpPraHU3MOB

30.01.2024
54 I1
WTaHHE OPTaHU3MOB 30.01.2024
[MuTanne MO03BOHOYHBIX )KHUBOTHBIX.
95 [InmeBapuTenbHas cucTeMa 4enoBeKa 31.01.2024
56 JlpIxaHue opraHu3MOB 06.02.2024
JlpIxaHue MO3BOHOYHBIX JKHBOTHBIX H
57 denoBexa 06.02.2024
58 TpaHcTopT BemecTB y OpraHu3MoB
07.02.2024
KpoBeHocHas cucTeMa Mo3BOHOYHBIX
59 JKUBOTHBIX U YEJIOBEKA 13.02.2024
60 B
BIJICJICHNE Y OPTaHU3MOB 13.02.2024
61 3
alUTa y OpraHu3MoB 14.02.2024
62 n
MMYHHasi CHCTEMa YeJIOBEKa 20.02.2024
63 Pa3apaskuMocCThb U perymsanus y OpraHu3MoB
20.02.2024
64 ['yMopanbHas perymnsnus 1 SHIOKPHHHAsI

CHUCTCMA )XMBOTHBIX U YCJIOBCKA

21.02.2024




65

®opMbl pa3MHOKEHUSI OPTaHU3MOB

27.02.2024
66 [TomoBoe pa3MHOXKEHHE
HIOBOC PASMHORCHH 27.02.2024
67 Meiios
28.02.2024
I'amerorenes. OGpa3oBaHue U pa3BUTHE
MOJIOBBIX KJIeTOK. JlaboparopHas pabota
63 <<I/I3yquI/Ie CTPOCHHA MMOJIOBBIX KJICTOK Ha 0.5 05.03.2024
TOTOBBIX MUKPOIIpErapaTax»
69 NunuBuayaibHOE pa3BUTHE OPraHU3MOB
— OHTOTEHE3 05.03.2024
3akJiaJiKka OpraHoB M TKaHEH U3
70 3apO/IBIIIEBBIX JTUCTKOB 06.03.2024
Poct u pa3zButue xxuBoTHBIX. JlabopaTopHas
pabota «BblsiBIeHUE MPU3HAKOB CXOJICTBA
71 3apo/IbIlIel MO3BOHOYHBIX KUBOTHBIX) 0.5 12.03.2024
Pa3mHOKeHue 1 pa3BUTHE PACTEHUN.
72 JlaboparopHas pabota «CTpoeHHe OpraHoB 05
Pa3MHOKEHHUSI BBICIIUX PACTCHHID) 12.03.2024
23 HcTopus cTaHOBNEHUS U Pa3BUTHS T€HETUKH
KaK HayKu 13.03.2024
OcHOBHBIE TIOHATHS U CUMBOJIbI TEHETHUKH.
74 JlaboparopHas pabota «/Ipo3oduia kak 05
19.03.2024

00BEKT Fr€HETHUYECKUX HCCIIeOBaHUI




3aKOHOMepHO CTH HaCJICAOBAHUWA ITPU3HAKOB.

& Mouorubpuntoe 05 19.03.2024

ckpemuBanue.  [lpakthueckas — pabora

"N3ydyeHue pe3yabTaTOB MOHOTHMOPHIHOTO

CKpEeIlMBaHUs Y 1p030duisl"

[{uToslorMuecKkue OCHOBBI MOHOTHOPHUIHOTO
76 CKpCIINBAHNA 20.03.2024

JurnbpumHnoe CKpEIlMBaHUE.

[IpakTnueckas pabora «3yuenue
[l Pe3yJIbTaTOB JAUTHOPUIHOTO CKpPEITUBAHUS 0.5 02.04.2024

Yy Ap030(HITBI

AHaIM3UPYIOIEEe CKPEIIUBaHUE.
8 Henonnoe nomMmunnpoBanue 02.04.2024
29 HuTonornyeckue OCHOBBI TUTHOPUTHOTO

CKpCIINBAHNA 03.04.2024
80 CuermieHHOe HacJIeI0BaHUE TPU3HAKOB 09.04.2024
81 XpOMOCOMHas TEOpHs HACIIECTBEHHOCTH 09.04.2024
82 r

€HeTHKa 1oJja 10.04.2024
83 r
€HOTHUII KaK IIeJI0OCTHAsI CUCTEMa 16.04.2024

84 I'eneTnyeckuit KOHTPOJIb Pa3BUTHUS

paCTCHHﬁ, JKHMBOTHBIX U YCJIOBCKA

16.04.2024




85

HN3MeHYnBOCTD MpU3HAKOB. Brbl
U3MEHYUBOCTH

17.04.2024

86

MoudukanuoHHas U3BMEHIHMBOCTh

23.04.2024

87

BaprannonHsli psa 1 BapHallMOHHAs

0.5

kpuBas. JlaboparopHas pabota
«HccnenoBanre 3aKOHOMEPHOCTEN
MOAU(PHUKAITTOHHON U3MEHUYUBOCTH.
[TocTpoenne BapuallMOHHOTO psija u
BAPHUALIMOHHON KPUBOI»

23.04.2024

88

I'enoTnmnuyeckass U3MEHUNBOCTb.
KoMmOuHaTuBHAsT H3MEHYUBOCTE

24.04.2024

89

MyranroHHasi U3MEHYHBOCTb.
[IpakTuueckas pabota «MyTaruu y
po30¢ Bl (Ha TOTOBBIX
MUKpOITperaparax)»

0.5

30.04.2024

90

3aKOHOM€pHOCTI/I MYTAalUOHHOTI'O ITpomecca.
OIHUIeHETHKA U SITMT'CHOMHUKA

30.04.2024

91

I'eneruka yenoseka. [IpakTudeckas pabota
«CocraBneHue 1 aHajJu3 poAO0CIOBHOI

0.5

07.05.2024

92

Metoapl MeAUITMHCKON T€HETUKH

07.05.2024

93

3HadeHUe MEIUIIMHCKON T'€HETUKHU B
NpeAOTBPAlICHUUN U JICHCHHUU I'CHCTHYCCKUX
3a00JICBaHHUH YeJI0OBEKa

08.05.2024




OCHOBHBIE ITIOHSITUI CCJICKLINHU.
Jlaboparopnas pabota «3yueHue copTos

94 KYJIBTYPHBIX PACTCHHUN U TIOPOJI IOMAITHUX 1 0.5 14.05.2024
KUBOTHBIX)»
MeTo1bl cENeKIMOHHON pabOTHI.
95 JlabopaTtopHnast pabota «3yyeHne MeTo 0B 1 0.5
CEJIEKIIMU PACTECHHIN 14.05.2024
96 JIOCTIDKEHMSI CENEeKIIMN PACTCHUN U 1
XKUBOTHBIX. [IpakTHueckas pabora 15.05.2024
«IIprBUBKa pacTeHHI»
CoxpaHeHue, U3y4CHHE U UCIIOJIb30BaHHUE
97 TCHETHYECKUX PECYpPCOB 1 21.05.2024
broTexHoI0THS KaKk HayKa U OTPacib
98 npou3BocTBa. [IpakTuueckas pabora 1 0.5
«M3ydeHne 00bEKTOB OMOTEXHOJIOT U 21.05.2024
OCHOBHBIC HAINPABJICHUS] CHHTETHYECKON
99 Oouonoruun 1 22 .05.2024
100 X 1
POMOCOMHasI ¥ TCHHAsI HHKCHEPHSI 28.05.2024
101 Menuuuackrue OMOTEXHOJIOTUN 1
28.05.2024
PesepBHriit ypok. [ToBTOpenue, 060011eHue,
102 cUCTeMaTH3aIlus 3HAaHUH 1 29.05.2024
OBIIEE KOJIMYECTBO YACOB I1O0
102 13.5

[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA OBA3SATEJ/IBHBIE YYEBHBIE
MATEPHUAJIBI JJIAA YYHEHUKA

* buonorus. O6mas 6uonorus, 10 kinacc/ 3axapos B.b., MamonToB C.I"., Conun
H.U., 3axaposa E.T.; nox penakuueit 3axaposa B.b., O61iecTBO ¢ orpaHuYeHHON
O0TBETCTBEHHOCTHIO «[IPODA»; AkiimonepHoe o01iecTBo «M3maTenbeTBo

«HpOCBeH_ICHI/IC»

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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