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Pabouas nmporpamma o 6MOJIOTUU Ha YPOBEHb OCHOBHOT'O O0IIEro 00pa3oBaHus Jis
obyuaromuxcs 10 -11 ki1 -x kmaccoB MBOY «I'mmHa3us » pa3paboTaHa B COOTBETCTBHHU C
TpeOOBAHUSIMU:

i DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit

denepanuny;

i mpukaza MunmnpocemeHus ot 31.05.2021 Ne 287 «O06 yTBepkaeHUH (enepaTbHOTO

rocy/1apCTBEHHOI0 00pa30BaTEeIbHOTO CTaHJapTa OCHOBHOTO O0IIEr0 00pa3oBaHuUs»;

i mpukaza Munmnpocsemenus ot 18.05.2023 Ne 370 «O06 yTBepkaeHUH (enepaibHOi

o0pa3oBaTeNbHON TPOrPaMMBbl OCHOBHOTO OOIIEro 00pa3oBaHUsY;

i npuka3za Munnpocsemenus oT 22.03.2021 Ne 115 «O6 ytBepknenuu Ilopsinka
OpraHM3alllK U OCYIIECTBIIEHUSI 00pa30BaTENbHON NEATEIBHOCTH 110 OCHOBHBIM
00111e00pa3oBaTeIbHBIM IPOrpaMMaM — 00pa30BaTEIbHBIM ITPOrpaMMaM HauyalbHOTO
00111ero, OCHOBHOTO OOIIIETO M CPEIHETO O0IIeT0 00pa30BaHMS;

Konnenuuu npenoaasanus yueOHoro npeamera «buonorusy;

Konuenmun skonoruueckoro o0pazoBaHusi B cUcTeMe 0011ero o0pa3oBaHus;

CII 2.4.3648-20 «CaHUTapHO-3TUAEMUOJIOTHUECKUE TPEOOBaHUS K OPraHU3aLUsIM
BOCIHUTAHUS U 00yUEHHs, OTJbIXA U 03JOPOBIICHUS JE€TEH U MOJIOJIEKNY,
YTBEPKICHHBIX IOCTAHOBJIEHUEM ITIABHOI'O CaHUTapHOTo Bpaya oT 28.09.2020 Ne 28;

CanlluH 1.2.3685-21 «['urnennyeckrie HOpMaTUBbI U TPEOOBAHUS K 00ECIIEUEHHUIO
6e3onmacHoOCTH U (Wi1K) O€3BPEHOCTH TS YesloBeKa (PaKTOPOB Cpebl OOUTaHU,
YTBEPKJACHHBIX IOCTAHOBIICHHEM IJIaBHOTO caHUTapHOro Bpada ot 28.01.2021 Ne 2;

y4eOHOT0 IJIJaHa OCHOBHOT'O 00I1Iero 00pa3oBaHus, YTBEPKIACHHOro MpukazoM MbOY
«I'mmuazus» ot 31.08.2023 Ne 32 «O0 yTBepKACHIUN OCHOBHOW 00pa30BaTeIbHON
IIPOTrpaMMbl OCHOBHOTO 00IIEro 00pa30BaHUs»;

ia (enepanbHO pabouell mporpaMMel 1o yueOHoMy npenmMery «buonorusy.
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PaGouas mporpaMmma opueHTHpPOBaHA HA IEJIEBBIC IPUOPHUTETHI, CHOPMYITHPOBAHHBIC B
(dhenepanpHOI pabouel mporpaMme BOCIUTaHUs U B paboueit mporpamme Bocnutanust MbOY
«I'mmuazusy. [Iporpamma mo 6MoJIOTHHM HA YPOBHE OCHOBHOT'O OOIIETO 0OOpa30BaHUs COCTaBIICHA
Ha OCHOBE TpeOOBaHUH K pe3ysIbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTEIbHON MTPOTpaMMBbI
OCHOBHOT0 00111eT0 00pazoBanus, npeacrasieHHbIXx B PI'OC OO0, a Takxe denepaabHON
paboueii mporpaMMbl BOCIIUTAHUSI.

[Tporpamma o 61osIOruyu HarpasieHa Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHON TPAMOTHOCTH
00yyaroIuxcs 1 OpraHU3alMio U3y4eHus: ONOJIOTUH Ha JIeATeIbHOCTHON ocHOBe. B mporpamme
110 OMOJIOTUHU YUUTHIBAIOTCS BO3MOXKHOCTH Y4€OHOI 0 MpeiMeTa B peau3aliy TpeOoBaHui
OI'OC OO0 K IaHUPYEMBbIM JTHYHOCTHBIM U METANPEMETHBIM pe3yibTaTaM 00ydeHus, a
TaKXKe pean3alys MeXIPEeIMETHBIX CBA3EH €CTeCTBEHHO-HAyUHBIX YUeOHBIX IPEIMETOB HA
YpOBHE OCHOBHOTO 00111er0o 00pa3oBaHMUsL.

B nmporpamme 1o 610I0THUN ONPEEIIIOTCS OCHOBHBIE LIENIH U3yUeHHs OMOJIOrMU Ha YPOBHE
OCHOBHOT'O 00111eT0 00pa30BaHUs, TNIAHUPYEMbIE PE3YIbTaThl OCBOSHHS MTPOIPaAMMBI 110
OMOJIOTHU: TMYHOCTHBIE, METANIPEIMETHBIC, TpeAMeTHBIE. [IpeMeTHbIe ITaHupyeMbIe
pe3ynbTaThl JaHbl I KaK0T0 rojla U3y4eHus OMOJIOTHH.

buonorns Pa3BUBACT MPCACTABJICHUA O [IO3HABACMOCTHU JKUBOH npupoabl U MCTOAAX €€
IIO3HaHWA, IO3BOJIACT C(bOpMI/IpOBaTB CUCTCMY HAY4YHBIX 3HAHUU O KHUBBIX CUCTCMAxX, YMCHUS UX
oJiy4aTb, IPpUCBANBATh U IPUMCHATH B )KU3HCHHBIX CUTyalludIX.



buonornueckas IIoATrOTOBKA 06CCHG‘-II/IBaeT IIOHUMAaHHCEC O6y‘-IaIOH_[I/IMI/IC$I HAayYHBbIX TPUHIHIIOB
qeJIOBEUECKONU ACATCIIBHOCTH B IPUPOAC, 3aKIIaIbIBACT OCHOBBI YKOJIOTHUECKOHU KYJbTYPBHI,
3I0POBOTO 00pa3a KU3HH.

Henssmu u3yueHus: OMOIOTHH HA YPOBHE OCHOBHOTO OOIIIETO 00Opa30BaHUS SBIISIOTCS:

i (opmupoBaHue cHCTEMBI 3HaHHI O MPU3HAKAX M MPOLIECCAX KU3HEACATEILHOCTH
OMOJIOTUYECKUX CUCTEM PAa3HOTO YPOBHS OpTraHU3aIHH;

i (opmupoBaHue cHCTEMbI 3HaHHI 00 0COOEHHOCTSAX CTPOCHUS, )KU3HEACATEILHOCTH
OpraHM3Ma YeJIOBEKa, YCIOBUAX COXPAHEHUS €r0 3/10POBbS;

i (opmmupoBaHNe yMeHHI TPUMEHSATH METO/IbI OMOJIOTHYECKOM HAYKH JUTS U3yUYCHUS
OMOJIOrMYECKUX CHCTEM, B TOM YHCIIE OPraHU3Ma YEIIOBEKA;

i (opmmupoBaHNe yMEHHI HCIIOIH30BATh HHPOPMAIHIO O COBPEMEHHBIX JIOCTIKCHHSAX B
o0nacTy OMOJIOTUH JIJ1s1 OOBSICHEHUS ITPOLIECCOB U SIBJIICHUHN )KMBOW IPUPOJIBI U
’KU3HEACATEILHOCTH COOCTBEHHOTO OPTraHU3Ma;

& QopmupoBaHUE YMEHHI OOBSICHATH POJIb OMOJIOTUH B MIPAKTHYECKON ACATEIBHOCTH
Jro/Iel, 3HaueHHe OMOJIOTMIECKOro Pa3HOO0pa3ys A1l COXpaHeHus: Onocdepsl,
MOCTIC/ICTBHS JESTEILHOCTH YeJIOBEKa B IPUPO/IC;

i (opmHpoBaHHE IKOITOTUIECKON KYJIbTYPHI B IEJISIX COXPAHEHUSI COOCTBEHHOTO
3JI0OPOBBS U OXPaHBI OKPY’KAIOMIEH CpeIbl.

JlocTibkeHue 1esei MporpaMMBbl IO OMOJIOTUN 00ECTIEYMBAETCS PEIIEHUEM CIIEeYIONIIUX 3aay:

i mpuobOpeTeHre 00yJarOIIMMHUCS 3HAHUN O KUBOH MPUPOJIE, 3aKOHOMEPHOCTSIX
CTPOCHUS, KUZHEICITEIILHOCTH U CPe1000pasyIolei pojii OpraHu3MOB, YEJIOBEKE KaK
OMOCOIMATFHOM CYIIIECTBE, O POJIM OMOIOTUYECKON HayKH B IPAKTHUECKON
JNeSITeIILHOCTH JIFOJIEH;

i OBIAJIcHHE YMEHUSIMH MPOBOJIUTH UCCIEIOBAHUS C UCTIOIB30BAHUEM OUOIOTHYECKOTO
o0opyToBaHUs U HAOTIOACHHS 32 COCTOSTHIEM COOCTBEHHOTO OPraHU3Ma;

W OCBOEHHE MPUEMOB paboThI ¢ OHoIOTHUYecKol HHPOpMaIel, B TOM YUCIE O
COBpCMeHHBIX JOOCTHUKCHHUAX B O6J'IaCTI/I 6I/IOJ'IOFI/II/I, €€ aHaJIn3 n KpI/ITI/I‘IGCKOC
OLIEHHBAHUE;

W BOCIIMTAHUC 6I/IOJ'IOFI/I‘I€CKI/I 1 SKOJIOTUYCCKHN l'”pﬂMOTHOfI JIMYHOCTH, FOTOBOﬁ K
COXPaHEHHUIO COOCTBEHHOTO 37I0POBbS 1 OXPaHbl OKPYKAIOIIEH Cpebl.

OO1m1ee yrco 4acoB, OTBEICHHBIX ISl H3yYSHHsT OMOJIOTHH, cocTaBisieT 2044acoB:
10-m kiacce — 102 gacoB (3 yaca B Heneno), B 11-m kimacce — 102 gacos (3 yaca B HEACIIO).

[Ipennaraemslii B mporpaMmMe 1o OMOJIOTHH TepeueHb Ja00paTOPHBIX U MPAKTHUECKUX PadoT
SIBIISIETCS PEKOMEHIATeNIbHBIM, YYHUTEINb JeflaeT BEIOOp MpoBeIeH s Ta00paTOPHBIX paboT
OTIBITOB C YYE€TOM MHJIUBUIYaJIbHBIX OCOOEHHOCTEH 00y4arOIUXCs, CIIUCKA SKCTIEPUMEHTABHBIX
3aJlaHUH, IpeIaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOI'O 3K3aMeHa 110 OMOJIOTHH.

I[J'Iﬂ peaﬂmaul/m HpOFpaMMI)I I/ICHOJ'II)3yIOTC$I y‘-IC6HI/IKI/I, I[OHYHICHHI)IG K UCITIOJIB30BAHUIO HpI/I
peaM3aIi UMEIOIUX TOCYAaPCTBEHHYIO aKKPEAUTAIINI0 00pa30BaTEIBHBIX MTPOTPAMM
HaYaJIbHOTO OOIIET0, OCHOBHOT'O O0IIETO, CPEHETO 00IIero 00pa30oBaHusl OpraHU3aIUsIMU,

OCYILECTBIIAIOLIMMH 00pa30BaTENIbHYIO JEATEIbHOCTD, IPUKa30M MUHIIPOCBEILEHUS OT
21.09.2022 Ne 858:



buonorus 10 knace / [laceunuk B.B.,Kamenckuii A.A.,PyomoB A.M. MockBa «
[Ipoceemenne»2020 r
buonorus 11 kmace / [laceunuk B.B.,Kamenckuii A.A.,PyomoB A.M. MockBa «
[Ipoceemenne»2020 r

e buosorus. buonornveckue cucremsl u npoueccel, 10 kiaacce/ Tepemon A.B.,
IleTpocoBa P.A., O011ecTBO C OrpaHUYeHHOI 0TBeTCTBeHHOCTHI0 «MOI]
MHEMO3HUHA»

* buosorus. buosoruvyeckue cucremsl u npoueccol, 11 kiaace/ Tepemon
A.B., Ilerpocosa P.A., O01ecTBO C OrpAHUYCHHOI 0TBETCTBEHHOCTHIO
«1OIl MHEMO3HUHA»

DNeKTpOHHBIE 00pa30BaTEIBHBIC PECYPCHI, JOMYIICHHBIC K HCTIOIB30BAHUIO TIPH peaTu3aiu
MMEIOIINX TOCYAAPCTBEHHYIO aKKPEIUTAIIUI0 00pa30BaTeIbHBIX TPOrpaMM HAa4aIbHOTO OOIIIETO,

OCHOBHOT'0 00111er0, cpeHero oduiero o0pa3oBaHus Npuka3zoM MUHIPOCBEIEHUS OT
02.08.2022 Ne 653:

i buonorus. 5 kmacc, ®I'AOY II1O «Axanemuss Munnpocsenienus Poccuny;

i buonorus. 6 xnacc, DI'TAOY [I1O «Akanemuss Munnpocsemenust Poccuny;

i buonorus. 7 knacc, ®I'AOY II10O «Axanemuss Munnpocpenienus Poccuny;

i buonorus. 8 xnacc, DI'AOY JI1O «Akanemuss Munnpocsemienust Poccuny;

i buonorus. 9 knacc, ®I'AOY II10 «Axanemuss Munnpocpenienus Poccuny;

i DJeKTpOHHBIN 00pa3zoBaTenbHbIN pecype «/Jomanaue 3aganus. OcHOBHOE o01ee

oOpazoBanwue. buonorus». 5-9 knacc, AO «M3narensctBo "[IpocBenienne»;
i Tpenaxep «Ob6nako 3Hanuit». buonorus. 5 knacc, OO0 «®Dusuxon JIad»;
ia Tpenaxep «O6mako 3HaHU». buonorus. 6 knacc, OO0 «Puzukon JIady;

ﬂﬂﬂﬂﬂﬂ

i Tpenaxep «O6naxo 3nanuit». buonorus. 7 kinace, OO0 «Puzukon Jlady;

®enepanbHas pabodas mporpaMma mo yueonomy npeamety «buonorus» (yriyOnéHHbINR
YPOBEHB).

120.1. ®enepanbHast paboyas mporpamma 1o yuebnomy npeamery «buonorusn»
(yrmyOnénubiii ypoBeHb) (peameTHas 001acTh «EcTeCTBeHHO-HAYYHBIE IPEIMETHI») (Jaiee
COOTBETCTBEHHO — MpOrpaMma 1o OuoIoruu, OUOIOT ) BKIIOUAET MOSACHUTEIbHYIO 3aIHCKY,
coJiepKaHre 00y4YeHus, INIaHUPYEMbIE PE3yJIbTaThl OCBOCHUS IPOTPAMMBI 110 OHMOJIOTHH.

120.2. IlosicHuTeNbHAS 3aMKCcKa OTpaXkaeT O0IIKe HEeNH U 3aJa41 U3Y4eHHs OMOJIOTHH,
XapaKTePUCTHKY TICHXOJOTHUECKUX MPEANOCHIIOK K €€ H3y4eHHI0 00yJaroIUMHUCs, MECTO B
CTPYKType yueOHOro IIaHa, a TaKkKe MOAXO0/IbI K 0TOOPY COllepKaHus, K ONpeeNIEHUI0
IUTAHUPYEMBIX PE3YJIbTaTOB U K CTPYKTYPE TEMAaTHUYECKOIO IUIAHUPOBAHMSL.

120.3. Coneprkanue oOy4eHHs pacKphIBaeT COACpKaTEIbHbIC IMHUH, KOTOPHIS
IpeJIaratoTcs s 00s3aTeIbHOTO H3YUYeHHUS B KaXKIOM KJIacce Ha YPOBHE CPETHETO 00IIero
o0OpazoBaHwUs.

120.4. Ilnanupyembie pe3yIbTaThl OCBOCHUS MTPOTPAMMEI 110 OMOJIOTHH BKJIFOYAIOT
JMYHOCTHBIE, METaIIpeIMETHBIE PE3yIbTAThI 32 BECh MEPHO O0YUYEHHS Ha YPOBHE CPETHETO
o01iero oOpa3oBaHusl, a TAKXKE MPEAMETHBIE TIOCTHKEHUST 00YJarOIIErocst 3a KaXKAbIi 1o
o0yJeHwusI.

INOACHUTEJIbBHAS 3AIINCKA

120.5.1. ITporpamMmma 1o OMOJIOTHUU HA YPOBHE CPETHETO 00IIero 00pa3oBaHus



paspaboTtana Ha ocHOBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-D3 «O6 oOpa3oBaHuU B
Poccuiickoit deneparuny, PI'OC COO, Konnenmun npenogaBaHus y4eOHOTO MpeameTa
«buonorus» 1 OCHOBHBIX MOJIOXKEHUH (eepanbHON pabodel mporpaMMbl BOCITUTAHUS.

120.5.2. buonorus yriny06néuHoro ypoBHs u3ydenus (10—11 kiaccel) BIseTCS OJHUM U3
KOMITOHEHTOB NpeIMeTHOM obnacTu «EcTecTBeHHO-Hay4YHbIe TpeaMeTh. CorinacHo
nonioxxeHusM GI'OC COO npoduibHbe yueOHbIE TPEMETHI, H3yuyaeMble Ha YTITy0JIEHHOM
YpOBHE, SIBISIFOTCS criocoOoM nuddepenimanmm 00ydeHust Ha ypOBHE CPEAHETO 0OIIEro
o0pa3oBaHMs U IPU3BAaHbI 00ECTIEYNTh MPEEMCTBEHHOCTh MEX/1y OCHOBHBIM OOILIUM, CPEAHUM
00IIKM, CpeIHUM MPO(eCCHOHANBHBIM U BBICIIMM 00pa3oBaHUEM. B TO jxe BpeMs Kax/blii u3
9THX y4€OHBIX MPEAMETOB JOHKEH ObITh OPUEHTHUPOBAH HAa IPUOPUTETHOE PELICHHE
00pa3oBaTeNbHBIX, BOCIIUTATENbHBIX U Pa3BUBAIOIINX 3a/[a4, CBA3aHHBIX C MPO(OpUECHTALIUCH
00y4aroIuXxcsl U CTUMYJIMPOBAHNEM UHTepeca K KOHKPETHOM 001acTh HayYHOTO 3HAHMUS,
CBSI3aHHOT'O C OMOJIOTHEN, METUIIMHOM, SKOJIOTHEN, ICUX0JI0THel, CIIOPTOM HJIM BOEHHBIM
JIEJIOM.

120.5.3. [Iporpamma o 61o0run Aa&T NpeCTaBICHUE O LU U 3a7a4axX U3yUeHHs
yuebHoro npeamMera «buonorus» Ha yriayOnEHHOM YpOBHE, onpeessieT 00s3aTeIbHOe
(MHBapHaHTHOE) MPEIMETHOE CO/IEPIKAaHUE, €r0 CTPYKTYpUPOBaHHE IO Pa3/ienaM U TeMam,
pacnpeeneHye o KjaccaM, peKOMEHAyeT MOCIeI0BaTeIbHOCTh U3YUeHHs y4eOHOTo MaTepuaa
C Y4€TOM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JOIrMKH yueOHOTO Mpolecca,
BO3pacTHBIX 0COOEHHOCTEN o0yuaronmxcs. B mporpaMMe o 6uosioruu peaan3oBaH NPUHIUI
IPEEMCTBEHHOCTHU C U3y4YE€HUEM OMOJIOTMH Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus,
Oyarozaps yeMy IpocMaTpHUBAETCs HAIIPABJICHHOCTb Ha MOCIEAYIOIEee pa3BUTHE
OMOJIOTMYECKUX 3HAHUIN, OPUEHTHUPOBAHHBIX HAa (POPMUPOBAHNE €CTECTBEHHO-HAYUYHOTO
MHUPOBO33PEHUS, SKOJIOTUYECKOTO MBIIIIJICHUS, IPEICTAaBIECHUH 0 3J0pOBOM 00pa3e KU3HU, Ha
BOCIIUTaHHE OEPEKHOTO OTHOILIEHHSI K OKPYKaIoLIel mpupogHoii cpene. B mporpamme no
OMOJIOrMH TAaK)K€ MTOKa3aHbl BO3MOXHOCTH yueOHOro npeamera «buonorus» B peanuzauuu
tpeboBanuit ®I'OC COO K mIaHupyeMbIM JTUYHOCTHBIM, METAIIPEMETHBIM U NPEIMETHBIM
pe3ynbraraM o0yueHus: ¥ B GOPMUPOBAHUN OCHOBHBIX BUJIOB y4€OHO-1103HABATEIbHON
JeSITebHOCTH 00YUaIOIIUXCsl 10 OCBOGHHUIO COIEP)KaHUsI OMOJIOrMUecKoro 00pa3oBaHus Ha
YPOBHE CpeIHEro 00111ero 00pa3oBaHuUs.

120.5.4. IIporpamma 1o 6MOJIOTUH SBISETCS OPUEHTHUPOM JUIsl COCTaBJIEHUS aBTOPCKUX
pabounx nmporpaMM. ABTOpaMu paboyuX MPOrpaMM MOKET ObITh MPEI0KEH CBOM MOJIX0M K
CTPYKTYPHUPOBAHUIO U MTOCIIEI0BATEILHOCTH N3yUEHUs yueOHOro MaTepHaa, CBO€ BUACHUE
croco60B (hopMHUpoBaHUs Y 00yUaroOIIUXCsl MPEAMETHBIX 3HAHUN U YMEHUH, a TaK)K€ METOJIOB
BOCIIUTaHMS U Pa3BUTHUS CpeACTBaMH yueOHOro npeamera «buomorusy».

120.5.5. buosorust Ha ypoBHE CpeIHETO 00IIero 00pa3oBaHUs 3aBepIIaeT
Ouosiornyeckoe 0OpazoBaHue B IIKOJIE M OPUEHTHPOBAH Ha paclIMpeHue U yriryOneHue 3HaHul
00yJaroumxcs 0 KUBOU MPUPOJIE, OCHOBAX MOJICKYJISIPHOM M KIETOYHOM OUOJIOTHH,
SMOPHOJIOrUY ¥ OMOJIOTHH PAa3BUTHUS, TEHETUKH, CENIEKIIUHN, OMOTEXHOJIOI MU, SBOTIOLIMOHHOTO
YUEHUS U DKOJIOTHH.

120.5.6. M3yuenue yuebHoro npenmeta «buosaorus» Ha yriyOoJeHHOM ypOBHE
OpPUEHTUPOBAHO HA MOJTOTOBKY O0YYAIOUINXCA K MOCIEAYIOMIEMY MOTYUYEHHIO OHOIOIHYECKOT0
0o0pa30BaHus B By3axX U OPraHU3aLMsIX CpeAHEro npodeccuoHaibHoro oopazoBanus. OCHOBY ero
COJIEpKAHUS COCTABIIACT CHCTEMA OMOJIOTMYECKUX 3HAHHM, TIOTYYCHHBIX IPH U3YYCHUU
00yYaroImyUMUCs COOTBETCTBYIOIIMX CUCTEMATUYECKUX pa3/iesioB OMOJIOrMU Ha ypOBHE
OCHOBHOT0 00111er0 00pa3zoBanus, B 10—11 kiaccax 3Tv 3HaHMs OTy4atoT pa3Butue. Taxk,
pacuMpeHsl ¥ yTriayOsieHbl OMOJIOTHYECKHE 3HAaHHSI O PACTEHUSX, )KUBOTHBIX, rpubax, OakTepusx,
OpraHM3Me YeJoBeKa, OOIINX 3aKOHOMEPHOCTSAX KU3HHU, JONOJHUTEIBHO BKIOYEHbI
OMoJIOrnYecKHe CBEICHUS MMPUKIATHOIO M MOMCKOBOT'O XapakTepa, KOTOPbIe MOXKHO



UCIIOJIb30BaTh KaK OPUEHTHUPHI JUI MOCIETyIONIEero Beioopa npodeccun. Bo3moxkHa Taxoke
MHTErpanusi OMOJIOrMYecKUX 3HaHUI ¢ COOTBETCTBYIOIIMMHU 3HAHUSIMU, TTOJTy4YEHHBIMH
00yyYaromuMuCs NMPH U3yYeHUU (PU3HKH, XMMUH, reorpadui U MaTeMaTHKH.

120.5.7. CtpykTypa mporpaMMbl 0 OHOJIOTHH OTpakaeT CHCTEMHO-YPOBHEBBIN U
HBOJIIOIMOHHBIN MOAXO0/IbI K M3ydeHuto Ononorun. CoriaacHo UM, U3y4aroTcs CBOWCTBA U
3aKOHOMEPHOCTH, XapaKTEepHBIE IS dKUBBIX CUCTEM PA3HOTO YPOBHSI OpraHU3alliu, 3BOJTIOLUN
OpPraHUYeCcKOro MUpa Ha 3emile, COXpaHEeHUs! OMOJIOTHYECKOT0 pa3HooOpa3us miaHeTsl. Tak, B
10 kacce M3y4aroTcsi OCHOBBI MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHHU, SMOPHUOJIOTHH 1
OMOJIOTMU Pa3BUTHS, TEHETUKHU U CEJIEeKIIUU, OMOTEXHOJIOTUU U CHHTETUYECKOM OMosIoruy,
aKTyaJU3UPYIOTCS 3HAHUST 00yJaronuXxcs o 00TaHUKE, 300JI0THH, AHATOMUH, (DHU3UOJIOTHH
yenoBeka. B 11 kiacce n3ydaroTcs 3BOIIOIUOHHOE YUEHHE, OCHOBBI KOJIOTUHU U YUEHHUE O
ouocdepe.

120.5.8. buonorust npu3BaH o0ecrnednTh OCBOCHHE 00YUarOIUMUCS OMOTOTMYECKUX
TEOpUH U 3aKOHOB, UEH, MTPUHIIUIIOB U MPABUJI, JIEKAIIUX B OCHOBE COBPEMEHHOI €CTECTBEHHO-
HaY4YHOI KapTHHBI MUPA, 3HAHUH O CTPOEHUH, MHOT000pa3uy U OCOOCHHOCTSX KJIETKH,
OpraHusma, MomyJsiuu, ONOIEH03a, IKOCUCTEMBI, O BBIJAIOUINXCS HAyUYHBIX JOCTH)KCHUSX,
COBPEMEHHBIX MCCIIEIOBAHUAX B OMOIOTUH, IPUKIAHBIX ACTIEKTaX OMOJOrHUecKuX 3HaHui. s
Pa3BUTHA U NOJEpKAHUS HHTEpeca 00yUaromuxcs K OMOJIOTUU HApsAIy CO 3HAUUTEIbHBIM
00BEMOM TEOPETHUYECKOTO MaTepHralia B COAEPKaHUH ITPOrpaMMBbl 110 OMOJIOTHH MTPEyCMOTPEHO
3HAKOMCTBO C UCTOpUEN CTAHOBJIEHUS M PAa3BUTHS TOW UM MHOM 00acT OMOIOTHH, BKIIaJOM
OTEUYECTBEHHBIX U 3apyOekKHbBIX YUEHBIX B PELICHUE BAXKHEHIINX OMOJIOTMYECKUX U
9KOJIOTUYECKHUX MTPOOIIEM.

120.5.9. Lenpb uzyuenus yue6Horo npeamera «buonorus» Ha yriay0néHHOM ypOBHE —
OBJIaJIcHHE 00YYaIOIMMHUCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIMOHAIBHOM OpraHu3aluu 5KUBBIX
CHCTEM Pa3HOro paHra u npuoOpeTeHue yMEeHUI UCII0JIb30BaTh 3TH 3HAHUSA B OPMHUPOBAHUU
MHTepeca K onpeAenéHHON 00JacTH NPoPecCUOHANIBHOM 1€ATEeIbHOCTH, CBSI3aHHOM ¢
Ouosiorueil, wim K BbIOOpY yueOHOTro 3aBeieHus U1 IPOAOIDKEHHUS OHOIOTUYeCKOro
oOpazoBaHus.

120.5.10. JJoctmxxeHue nenu u3ydeHus yueoHoro npeamera «buonorus» Ha
yriay0i1EHHOM YpOBHE 00€CTIEUMBACTCS PEICHUEM CIIEIYIOLINX 3a1a4:

OCBOCHHE 00YYAIOIIUMUCS CUCTEMbI OMOJIOTMYECKUX 3HAaHUH: 00 OCHOBHBIX
OMOJIOrMYECKHUX TEOPHSX, KOHIENIHIX, THUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U IIPpaBHIIaxX,
COCTaBJISIOIIMX COBPEMEHHYIO ECTECTBEHHO-HAYYHYIO KapTUHY MHpPA; O CTPOEHUH,
MHOTO00pa3uu U 0COOCHHOCTSIX OMOJIOTHUECKUX CUCTEM (KJIETKA, OPTaHU3M, TTOMYJISIINS, BHI,
6uoreoreHo3, 6uocgepa); 0 BBIIAIOIUXCA OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUSX B
OuoJIoruy;

O3HAKOMJIEHHE 00YYaIOLUXCsl C METOJaMH MTO3HAHUS )KUBOM MPUPOJIBL:
UCCIIEIOBATEIILCKUMH METOJaMH OMOJIOTHYECKIX HAYK (MOJIKYJISIPHON M KJIETOYHOI OMOJIOTHH,
SMOPHUONIOTUN U OUOJIOTHH Pa3BUTHS, TEHETUKU U CENEKIIMU, OMOTEXHOJIOTHH U CHHTETUYECKOM
OMO0JI0THH, N1aJIEOHTOJIOTUH, 3KOJIOTUH ); METOIAMU CaMOCTOSITEJIbHOTO IPOBEACHMUS
OHMOJIOTMYECKHX UCCIIeIOBaHMI B Jab0opaTopuu U B MpUpoe (HaOiroaeHue, H3MepeHue,
9KCIIEPUMEHT, MOJIETTUPOBAHUE);

OBJIaJIeHHE 00YYarOIIMMHCS YMEHHUSIMH: CAMOCTOSITETLHO HAXOUTh, aHATTH3UPOBATh U
UCTIOJIB30BaTh OMOJIOTHYECKYIO HH(OPMAIIHIO; ITOJIE30BATHCS OMOIOTUIECKON TEPMHHOJIOTUEH 1
CUMBOIIMKOM; yCTaHABIUBATh CBS3b MEXKAY Pa3BUTHEM OHMOJIOTUU U COLUATBHO-
SKOHOMMYECKHUMU U 3KOJOTUYECKUMU MPOOIeMaMH YeI0BEYECTBA; OLIEHUBATh NIOCIEACTBUS
CBOCH JIEATENBHOCTH 110 OTHOILICHHUIO K OKPY>KAIOIIEH MPUPOIHON cpeie, COOCTBEHHOMY
3/I0pPOBBIO U 3/I0POBBIO OKPYKAIOLINX JI0/I€H; 000CHOBBIBATH U COOJIOAATH MEPHI
npoduIaKTUKY HHGEKINOHHBIX 3a00IeBaHMii, TpaBuiia OBEICHUS B IPUPOJIE U 0OeCcTIeueHus
0€30MacHOCTH COOCTBEHHOM JKU3HEIEATEIbHOCTH B UPE3BBIYAMHBIX CUTYALUAX IPUPOTHOTO U



TEXHOTEHHOI'O XapaKTepa; XapaKTepu30BaTh COBPEMEHHbIE HAyYHbIE OTKPHITHS B 001aCTH
Onosoruu,

pa3BUTHE y 00YYaAIOUINXCS MHTEIJIEKTYAIbHBIX M TBOPYECKHUX CIIOCOOHOCTEHN B Mpoliecce
3HAKOMCTBA C BBIIAIOIUMUCS OTKPHITUSIMHU U COBPEMEHHBIMH UCCIIEIOBAaHUSIMU B OUOJIOTHH,
pelaeMbIMH €10 PodIeMaMy, METOI0JIOTHEH OMOJIOrMYECKOr0 UCCIIE0BaHMSI, IPOBEICHUS
9KCIIEPUMEHTAIIBHBIX UCCIIEOBAHUMN, peIIEHUsS] OMOJIOTMYECKUX 33/1a4, MOJEIUPOBAHUS
OMO0JIOTNYEeCKUX 0OBEKTOB U MPOIIECCOB;

BOCIUTAaHME y 00YYaIOIINXCS HEHHOCTHOTO OTHOLIEHUS K )KMBOW IPUPOJIE B LIEJIOM U K
OTJeNbHBIM €€ 00BEKTaM U SIBICHUSAM; (POPMHUPOBAHUE IKOJIOTUIECKOM, FTeHETHUECKOM
IPaMOTHOCTH, 001l KyJIbTYypbl IOBEEHUS B IPUPOJIE; MHTETPALIUY €CTECTBEHHO-HAYYHBIX
3HAHUI;

npuodpeTeHue 00yyaroUMMICI KOMIIETEHTHOCTH B PAllUOHAIIBHOM
IpUPOAONOIB30BAHNH (COOIIOIEHUE TTPABHII MIOBEACHUS B IPUPOJIE, OXPaHbI BUIOB, SKOCUCTEM,
6uocgepsl), COXpaHEHUN COOCTBEHHOTO 3/I0POBBS U 37J0POBbs OKPYKAIOIIUX JIFOAEH
(cobmronenus mep npodunakTuku 3ab0seBanuii, odoecreyeHrne 6e30MacHOCTH
KU3HEESATEIbHOCTH B YPE3BbIYAHBIX CUTYAIUSAX IPUPOJAHOIO M TEXHOTEHHOTO XapaKTepa) Ha
OCHOBE HCIOJIb30BAHUsI OMOJIOTUYECKUX 3HAHUN U YMEHUH B OBCEIHEBHON YKU3HU;

CO3/IaHHE YCIIOBHH JIJIs1 0OCO3HAHHOTO BHIOOpA 00yYaroIUMHUC HHIANBUAYATbHON
00pa3oBaTeNbHON TPAEKTOPHH, CIOCOOCTBYIOLIEH MocieytomemMy npopecCuOHATLHOMY
CaMOOINPEJIETICHNIO, B COOTBETCTBUHU C MHJIMBUYaJbHBIMU HHTEPECAMU U OTPEOHOCTSIMU
peruoHa.

120.5.11. OO1m1ee 9rciio 9acoB, pEeKOMEHIOBAHHBIX /ISl U3YYCHHS OMOJIOTUN Ha
yriyoseHHOM ypoBHe, — 204 yaca: B 10 xnacce — 102 gaca (3 yaca B Heznento), B 11 kiacce — 102
yaca (3 yaca B HEJIEJIO).

120.5.12. OT60p opraHu3allMOHHBIX (GOPM, METOOB U CPEICTB O0YUEHUsT OUOIOTUI
OCYIIECTBIISIETCS C YUETOM CHELMPHUKHU €ro COAepKaHMUs U HAIIPaBICHHOCTH Ha MPOJOHKEHNE
OMOJIOrNYEeCKOro 00pa30BaHMs B OPraHU3ALMAX CPEAHEr0 MPOPECCHOHATBHOTO U BBICIIETO
o0OpazoBaHws.

120.5.13. OGs3aTenbHBIM yCIOBUEM MPU 00YUEHUH OMOJIOTHH HA YTIITyOJIEHHOM ypOBHE
SBJISIETCS IPOBECHHE Ja0OPATOPHBIX U MpaKkTHYeCKuX padboT. Taxke ydyactue o0yyaroumxcs B
BBITOJIHEHUH MIPOEKTHBIX U Y4eOHO-UCCIeI0BaTEIbCKUX PadOT, TeMaTHKa KOTOPBIX
ONPEJENAETC YIUTETIEM Ha OCHOBE HMEIOIIMXCSA MATEPHAILHO-TEXHUIECKUX PECYPCOB U

MECTHBIX IPUPOIHBIX YCIOBHIA.
COJAEPKAHUE OBYYEHUA

10 KJIACC

CopepxaHve IPOrpaMMBI,  BBIACIEHHOE  KYPCUBOM, HE BXOIAUT B  IIPOBEPKY
rocyaapcTBeHHoU utorooi arrectauuu (I'MA).

Tema 1. Bnosnorus kak Hayka

CoBpeMeHHast OMOJIOTHSI — KOMITJIGKCHAss Hayka. KpaTkasi McTopusi pa3BUTHS OMOJIOTHH.
buonornueckue Hayku M u3ydaemble MMU NpoOsieMbl. DyHAaMEHTalbHbIE, NMPUKIAIHBIE U
IIOMCKOBBIE HAYUHBIE UCCIIEOBAHMsI B OMOJIOTHU.

3HayeHue OMOJOrMM B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. [Ipodeccun, cBs3anHple ¢ Ouonorueil. 3HauyeHHWE OHONIOTMHM B IMPAKTHYECKOU
JEATCIIBHOCTH  YEJIOBEKA: MEAMIMHE, CEJIbCKOM XO34HCTBE, INPOMBIIUICHHOCTH, OXpaHe
IIPUPOJIBI.

JdemoncTpanuu



[optpetsi: Apucrorens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. dapun, Y. 'apseit, I'.
Menpnens, B. U. Bepnanckuii, U. II. I[laBno, M. WM. Meunuko, H. M. Basunos, H. B.
Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, [1. K. benses.

Tabmunpl u cxembl: «CBsi3b OMONIOTUU C APYTUMHU HayKaMm», «CucreMa OMOJOTHYECKHX
HayK».

Tema 2. 7KuBble cucTeMbl U X H3Y4YeHHE

’Kusble cuctemsbl Kak mpeaMeT uyueHus: ouonoruu. CBOMCTBA )KUBBIX CUCTEM: €IUHCTBO
XUMUYECKOTO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTb, CJIOKHOCTh M YHOPSAIOYEHHOCTH
CTPYKTYpbI,  OTKPBITOCTb, CaMOOpraHW3alus, CAaMOBOCIPOM3BEIEHHUE, Pa3qpaKUMOCTh,
MU3MEHYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3alyyd JKHUBBIX CHCTEM: MOJEKYJSAPHbIMA, KIETOYHBIM, TKAHEBBIM,
OpraHU3MEHHBIH, MOMYJIALIMOHHO-BUOBOM, 3KOCHUCTEMHBIN (OMOTeoIeHOTUYECKHIT),
6uochepusbiil. IIpoueccsl, npoucxoasume B KUBbIX cucteMax. OCHOBHbIE NMPU3HAKU KUBOTO.
XKuznp kak ¢opma cymecTBoBaHusl Matepuu. Hayku, u3yvaromue >KUBbIe CUCTEMbI Ha Pa3HbBIX
YPOBHSX OpraHu3aluu.

N3yuenue kuBBIX cucTeM. Meroasl Ononornyeckord Hayku. HaOmronmeHue, m3MepeHue,
JKCIIEPUMEHT, CHCTEMaTu3alusd, MeTaaHanu3. [loHaTue o 3aBUCMMOM U HE3aBUCUMOU
nepemeHHoil. IlmanupoBanue oskcnepumenrta. [locraHoBka u mpoBepka rumore3. Hynesas
runore3a. [lonsTue BEIOOPKU U €€ A0CTOBEpHOCTh. Pazopoc B Oroiornueckux JaHHbIX. OleHka
JIOCTOBEPHOCTH MOJYYEHHBIX pe3yibTaToB. [IpHUMHBI MCKaKEHMS PE3yIbTaTOB SKCIEPHUMEHTA.
[loHsATHE CTAaTUCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabmuupl u cxembl: «OCHOBHbIE TpPU3HAKU KU3HW», «bBHOIOrMYECKHE CHUCTEMBI»,
«CBoiICTBA KUBOW MaTepumn», « YpOBHU OpraHU3alWU KUBOU MPUPOAbD», «CTpOCHHUE KUBOTHOMN
KIeTK», «TKaHM  KUBOTHBIX», «CHCTEMBI OpPraHOB  YEJIOBEUECKOTO  OpraHu3May,
«buoreonenosy, «buocdepay, «MeToAbl U3yUSHUS KUBOH IPUPOIBD».

O6opynoBanue: 1abopaTopHoe 000pyAOBaHUE JJIs IPOBEACHUS HAOIIOACHUHN, U3MEPEHUH,
JKCIEPUMEHTOB.

IIpakTuyeckass padora «lcrnosb30BaHUE paA3IMYHBIX METOJOB IPU HU3YUYEHUHU >KUBBIX
CUCTEM.

Tema 3. buosorust kieTtkun

Knetka — cTpykTypHO-GYHKIIMOHAJIbHAS €IMHUIA >KMBOTO. VICTOPUS OTKPBITHS KIIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. lnetinen, P. Bupxos).
OCHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KIIETOYHOU TEOPUHU.

MeTtoapl MOJEKYJISPHOM H KJIETOYHOW OHOJOTHH: MHUKPOCKOMHS, Xpomarorpadus,
anekTpodope3, METOoJ  MEYEeHbIX aToMOB, auddepeHIMaTbHOe LEeHTpUudyrupoBaHue,
KyJIbTUBUPOBaHUE KJIETOK. M3y ueHue (UKCUPOBAHHBIX KiemoK. DNEKTPOHHAas MHUKPOCKOIUS.
Konghoxanvnasa muxpockonus. Bumanvroe (npusicusnennoe) uzyuenue Kiemox.

JdemMoHcTpauuu

[Toptpersr: P. I'yk, A. JleBenryk, T. llIBann, M. lIneinen, P. Bupxos, K. M. bap.

Tabmuupl 1 cxeMbl: «CBETOBON MHUKPOCKOI», «IJIEKTPOHHBIM MHUKpPOCKOI», «Mcropus
pa3BUTHUS METOJOB MUKPOCKOIIUI.

OO0opyoBaHMEe: CBETOBOM MMKPOCKOI, MHMKpPOIpPENapaTbl PACTUTENbHbBIX, XUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IpakTuueckass padora «l3ydyeHue METOMOB KJIETOUYHON Omosoruu (Xpomatorpadmus,
anekTpoopes, nupdepenuuansHoe neHTpudyruposanue, [1LP)».



Tema 4. Xumndeckasi OpraHu3anus KJIeTKH

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKPO- U YIbTPaMUKPOAJIEMEHTHL. Boaa u €€ poip
KaK pacTBOPHUTENs, peareHra, ydacTUE B CTPYKTYPUPOBAHHUU KIETKH, TEIJIOPETYIISIHH.
MunepanbHbIe BELIECTBA KIETKH, UX OMoIorhuyecKkas poib. Poib KaTHOHOB M aHHOHOB B KIIETKE.

Oprannyeckue BelecTBa KIETKU. buonorndeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTypbl OenkoBoW Mosekynbl. IlepBudnas ctpykrypa Oenka, HenTuaHAs
CBs3b. BTOpuuHas, TpeTuyHas, 4yeTBepTHUYHAs CTPYKTypbl. JleHaTyparus. CBoiicTBa OENKOB.
Knaccudukanus 6enxoB. bruonornueckne GpyHKIMN 6eNKOB. [lpuoHul.

VYrneBoasl. MoHOCaxapuabl, AUCAXapHIbl, OJIUrocaxapuibl M moiucaxapuabl. OOmmii
IUIaH CTPOEHUS M (U3UKO-XMMHUYECKHE CBOICTBa yrieBoaoB. buonorndeckue ¢GyHKIMN
YTJIEBOJIOB.

Jlunuaer. IM'uppodunsHO-TUAPOPOOHEIE  CBOMCTBA. Knaccupukanuss  numnumos.
Tpurnuuepunsl, pochoaunuipl, BOCKU, cTepouibl. bruonornyeckue ¢pynkuuu aunuaos. OOmue
CBOMCTBAa OHMOJIOTMYECKMX MEMOpaH — TEKy4YecTh, CHOCOOHOCTh K CaMO3aMBIKaHUIO,
HOJIyPOHUIIAEMOCTb.

Hyxneunoseie kuciotsl. JJHK u PHK. CtpoeHue HykJIe€MHOBBIX KUCIOT. HykiieoTH bl
[Mpunnun kommiiementapHocTtu. [IpaBuio Yapradpda. Crpykrypa JAHK — nBoiinas crupaib.
Mecrtonaxoxaenue u 6nonorndeckue pynkimnu JHK. Buast PHK. @ynkiun PHK B kietke.

Crpoenue moinekyisl AT®. Makpospruueckue cBsizu B Mojiekyie AT®. buomornueckue
¢yakmun  AT®. BoccraHoBieHHbIE TNEPEHOCYMKH, WX (QYHKIMA B KIeTKe. J[pyeue
Hykneosuompugocpamor  (HTD). CexBenupoBanne  JIHK.  Memoowt  eenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHast Owonorus: OMOXMMHUYECKHE M OMO(PU3NYECKHE HCCIECIOBAHUS COCTaBa U
IPOCTPAHCTBEHHON CTPYKTYypbl Ouomonekyn. Moodenupoeanue cmpykmypsvl U  @QyHKYui
Ouomonekyn u ux Komniexcos. Komnvromepuwiii Ouzaiin u opeaHuyeckull cunmes OUOMONEKYI U
UX HenpupoOOHbIX AHAL0208.

JdemMoHcTpanuu

[Toptpetsi: JI. [Tonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pauknun, @. Canrep, C.
[Ipy3unep.

Huarpammsl:  «PacnpenencHue XUMUYECKHX JJIEMEHTOB B HEXKHMBOW  IIPUPOACY,
«PacnpenesieHue XUMUYECKUX 3JIEMEHTOB B )KUBOM MIPUPOJEY.

Tabmuupr u cxemsl: «llepuogmdeckass TabauIa XUMHUYECKHX DJIEMEHTOB», «CTpoeHHE
MOJIEKYJIbl BOJBD», «BelmiectBa B cocTaBe OpraHu3MoBy», «CTpoeHHE MOJEKYNIbl OelKay,
«CTpyKTYypbl OenKOBOW MOJEKyIb», «CTpoeHHEe MOJEKYJ yrieBoJoB», «CTpoeHHe MOJeKyl
IMnuoBy, «HykiienHoBble KUCTOTHIY, «CTpoeHre MoseKyIbl ATD».

O6opynoBaHue: XuMUYecKasi 1ocyia 1 000py10BaHUE.

JlabopaTropHnasi pabora «OOHapykeHHE OSITKOB C TTIOMOIIBIO KAYECTBEHHBIX PEaKITHil».

JlabopaTopHas paGora «/ccienoBanne HyKIEMHOBBIX KUCIIOT, BBIJIEICHHBIX U3 KIETOK
Pa3IUYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue u pyHKINHU KIETKH

Tunsl KIETOK: syKapuoTHdeckas W mpokapuoTtuueckas. CTpyKTypHO-(GYHKIMOHAJIbHBIE
00pa3oBaHMsl KIETKH.

CtpoeHre MpPOKApUOTHYECKON KIeTKW. KieTtouHas CTeHka OakTepwii ©  apXei.
OcoOeHHOCTH CTpPOEHUs TeTepoTPOPHON U aBTOTPOPHON MPOKAPUOTUYECKUX KJIETOK. MecTo u
POJIb IPOKAPUOT B OMOLIEHO3aX.



Crpoenre 1 (pyHKIIMOHMPOBAHUE DYKAPHOTHUECKOM kieTKu. IlmazmaTuueckas memOpaHa
(mna3manemma). CrTpykTypa ma3MaTH4ecKod MemOpaHbl. TpaHCHOpPT BelIeCTB 4epe3
I1a3MaTHYecKyt0o MeMOpaHy: maccuBHbIN (auddysusa, obnery€HHas AuQQys3usi), aKTHUBHBINA
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcropT). [lomynponunaemocts MemOpanbl. PaGorta
HATPHI-KaJIMeBOro Hacoca. DHAOLUTO3: MUHOUTO3, (parouuto3. Dx301uto3. Kietoynas cTteHka.
CrpykTypa v QyHKIUU KIETOYHON CTCHKH pacTEHUH, rpHOOB.

Huromnazma. Ilurto3omb. Ilutockener. JIBmwkeHwe uToruiazMbl. OpraHouabl KIETKH.
OnHomeMOpaHHbIE OpraHOUAbI KJIEeTKH: 3HJomIasmarudeckas cetb (OIIC), annapat [Nonbmxu,
JU30COMBI, UX CTpoeHHE U (PyHKUUH. B3anMOCBI3b OJHOMEMOpaHHBIX OPTraHOWUIOB KIIETKH.
CrpoeHne TrpaHYJSpPHOTO peTHKyiIyMmMa. Mexanusm nanpasnenus 6enxkoé ¢ JIIIC. Cunres
pacTBopuMbIX  OenkoB. CuHTE3  KIETOYHBIX  MeMOpaH. Inankuil  (arpaHyssipHBbIiT)
sHOIIIa3MaTHYecKuil petukyinym. CekperopHas (pyHkuus annapata ['onbmxu. Moougukayus
benxoe 6 annapame I onvoxcu. Copmuposxa benkoe 6 annapame I onv0dcu. TpaHCHIOPT BELIECTB
B KJeTKe. Bakyonu pacturenbHbIX KieToK. Kiterounslii cok. Typrop.

[losyaBTOHOMHBIE OpraHoMibl KJIETKH: MUTOXOHJIPHUM, IUIACTUIBL. [Ipoucxoocoenue
mumoxonoputl u naacmuod. Cumodbuocenes (K.C. Mepesckosckuti, JI. Mapeynuc). CtpoeHue u
(GYHKIMH MUTOXOHApPHM W T1wiacTul. llepBUuYHBIE, BTOPHYHBIE U CIOXHBIE TUIACTHU]BI
(DOTOCHHTE3UPYIOMIUX DYKAPHOT. XJIOPOIJIACTHI, XPOMOIUIACTHI, JIEWKOIUIACTHI  BBICIIUX
pacTeHuM.

HememOpannble opraHouas! kieTkd CtpoeHue M (QyHKIMH HEMEMOpaHHBIX OpPraHOUIOB
kIneTku. PuGocombl.  Ilpomesicymounvie  gunramenmol. MuxpodunameHTsl. Axmunogvle
Mukpogunamenmul. MBblllIeUHbIE KIETKU. AKMuUHOGble KOMNOHEHMbI HEMbIUEUYHbIX KIemOK.
MuxkpotpyOouku. Knetounsiii nentp. CTpoeHHE U JBUKEHUE JKIYTUKOB M PECHHYEK.
MuxkpoTtpyOouku nutomiasmsl. Llentpuons. berku, accoyuupogannvie ¢ MUKpoguiameHmamu u
Mukpompybouxkamu. Momopuvie benxu.

SAnpo. Obonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHUE M (DYHKIUH.
Snepublii 6enkoBbId MaTpuKC. [IpocTpaHCTBEHHOE PACIONOKEHHE XPOMOCOM B MHTEp(ha3HOM
anape. dyxpomamun u 2emepoxpomamun. Belku XpoMaTHHAa — TMCTOHBL. JJunamuxa s0epHol
06010uKU 8 Mumo3ze. HoepHulii mpancnopm.

Knerounbie  BkmtoueHusi. CpaBHHUTENbHAas  XapaKTEPUCTUKAa  KJIETOK  JYKapHOT
(pacTuTenbHOM, KUBOTHOM, TPUOHOI).

JdemoHcTpauuun

[ToptpeTtsi: K.C. MepexkoBckuii, JI. Maprymuc.

Tabmuupl u cxembl: «CTpoeHHE SYKApHOTHUECKOM KIeTkn», «CTpoeHHe >KUBOTHOMN
KJIeTKN», «CTpoeHue pacTUTENbHON KiIeTKW», «CTpoeHne MUTOXOHIpUW», «SAnpo», «CtpoeHune
MIPOKAPUOTHYECKOHN KIETKH.

OOGopynoBaHue: CBETOBOM MHMKPOCKOI, MHUKPOIpPENapaTbl PacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIpenapaThbl 0aKTepUaIbHBIX KJIETOK.

JlabopaTopHas paGora «/3yueHne cTpoeHUs KIETOK pa3IMUHbIX OPIraHU3MOBY.

I[IpakTnyeckas padora «l3ydyeHue cBOICTB KJIETOUHOI MEMOpaHbD».

JlaGopaTopHasa pabora «lccnenoBanue mia3sMonu3a M AENaa3MoJM3a B PacTUTEIbHbBIX
KJIETKAX».

IIpakTnueckas padora «/3yueHue qBMKEHUS LIUTOIIA3MbI B PACTUTENIBHBIX KIETKAX».

Tema 6. O0MeH BelllecTB U NpeBpallleHUe JHEPTUH B KJIeTKe

AccuMMIAIMS M AUCCUMWIALUS — JBE CTOPOHBI MeTabosn3Ma. Tumsl oOMeHa BElIeCTB:
aBTOTpPOGHBIH U reTepoTpodHbId. YyacTue KucIOpoa B OOMEHHBIX  Ipoleccax.



Ounepreruyeckoe oOecnieueHue kieTku: rmnpespamenue AT® B 0OMEHHBIX Mpoleccax.
@DepMeHTAaTUBHBIM XapakTep peaklUMid KJIETOYHOro MeradonuszMa. PepMeHTbI, UX CTPOCHHUE,
cBoiictBa W MmexaHusMm peiictBus. Kodepmentsl. OTinnuus (EepMEHTOB OT HEOPTraHUYECKHX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEIKU-UHTUOUTOPHL.  3aBUCUMOCTH  CKOPOCTHU
(hepMEHTAaTUBHBIX PEAKIUIl OT pa3NIUYHBIX (PAKTOPOB.

[lepBuuHBI CHHTE3 OpPraHMYECKHX BEUIECTB B KileTke. POTOCUHTE3. AHOKCUcEeHHbIU U
oxcuzenHvlll  omocunmes y oaxmepuu. Ceemocoduparowue nueMeHmsl U NUSMEHMbl
peaxyuonHoz2o yenmpa. Ponp xjmopormnactoB B mporecce potocunTeza. CBeToBas U TEMHOBAS
¢bazpl. @omoovixanue, Cs, Cy u CAM-munvr gpomocunmesa. [IpoayKTUBHOCTD (HDOTOCHUHTE3A.
Bnusiaue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (hOTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

Xemocunte3.  PazHooOpazue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUDUIMPYIONINE
OaxTepuu, kene300aKTepuu, cepoOakTepuu, BOJOPOIHbIE OaKTepun. 3HAUEHUE XEMOCHHTE3A.

AmnaspoOHble opranu3Mbl. Bunabl 6poxkenus. IIpoaykTsl OpokeHHsT U UX HCIIOJIb30BaHUE
YeNOBEKOM. AHa’pOOHBIE MHUKPOOPTaHM3MBI KaK OOBEKTbI OMOTEXHOJIOTUHM M BO30YIUTEIH
0ose3Hel.

AspoOHBIE OpPraHW3MBbl. DTambl YHEPreTUYECKOro oOMeHa. [loAroToBHWTENbHBINA STall.
I'mukonu3 — 6eCKUCIOPOAHOE paclieIVIEHHE TTIFOKO3bI.

buonornueckoe okucieHue, WIK KIETOYHOE AbIXaHHWe. Pojb MUTOXOHApPHI B Ipoueccax
Ouonornvyeckoro okucieHus. lluknmdeckne peakuuu. OKHcIUTENbHOE (GochHOpHIMpPOBAHHE.
Onepeuss membpannoeo epaduenma npomonos. Cunmes ATD: paboma npomonmnoii ATD-
cunmaswl. llpeumymiectBa a’poOHOro mmyTH OOMEHa BEIIECTB Tepel aHadPOOHBIM.
O PeKTUBHOCTH IHEPTrEeTUIECKOT0 0OMEHA.

JdemMoHcTpanuu

[Toptpetsi: k. [Tpuctim, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, 1.
Murtuenn, I'. A. 3aBap3uH.

Tabmumer 1 cxembl: «DotocuHTE3», «DHEepreTueckuid oOmeH», «buocuHTe3 Oenkay,
«Ctpoenue pepmenTay, «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyAOBaHUE ISl IPUTOTOBIJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENIapaToB.

JlaGopaTopnass paGora «VI3ydyeHue KaTaJTUTHUYECKONH aKTUBHOCTH (EpPMEHTOB (Ha
IpUMEpE aMMJIa3bl UM KaTanasbl)».

Jlaboparopnasi padora «l3ydenue (EepMEHTAaTUBHOTO pACIICIUICHUS TEPOKCH/IA
BOJIOPO/Ia B PACTUTEIBHBIX U dKUBOTHBIX KIIETKaX).

JlaGopaTopHas pa6ora «CpaBHeHHUE NPOLECCOB (POTOCUHTE3A U XEMOCHHTE3a.

Jlaboparopnasi padora «CpaBHEeHHUE IPOLIECCOB OPOKEHUS U JBIXaHUSD).

Tema 7. HacieacrBeHHasi HHpopManus U peaju3ainus eé B KJIeTKe

Peakuun matpuyHOro cunresa. [IpuHIUIT KOMIUIEMEHTAPHOCTH B PEAKLMSIX MATPUYHOTO
cuHTe3a. Peanmmsanus HacnencTBeHHONW wHQoOpMarmu. [eHeTHueckwii KOJH, €ro CBOWCTBA.
Tpanckpunuus — matpuusbii cuHTe3 PHK. [IpuHIUMIBI TpaHCKPUNIMK: KOMILJIEMEHTAPHOCTD,
aHTHUNApaAIEIbHOCTh, aCUMMETPUUYHOCTh. Cospesanue mampuunvix PHK 6 syxapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ stanbl. Yuactue TpaHcnopTtHeix PHK B Guocunrese Genka. YcnoBus
6uocunresa 6enka. Koguposanue amuuokuciot. Ponb pubocom B GnocuHTe3e Oemka.

Coepemennvie npedcmasnenus o cmpoeruu 2eHos. OpraHu3anus TeHoMa y MPOKapUoOT U
JyKapuoT. Perymsius akTMBHOCTH T€HOB y TpokapuoT. ['mmoreza omepona (P. XKakoo, XK.



MaHo). Monekynsipuvie Mexanusmvl dKCnpeccuu 2eHos y dykapuom. Ponv xpomamuna 6
peayaayuu pabomul 2eHog. Perysius 0OMEHHBIX MPOLECCOB B KiIeTke. KiieTouHbli roMeocTas.

Bupycer — HekneTounbie (OpMBI KU3HU U 00IUTaTHBIE Mapa3uThl. CTPOCHHUE MPOCTHIX U
CJIIOKHBIX BHPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kuszneuwnviti yuxn JIHK-cooepocawjux
supycos, PHK-cooeparcawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

Bupycubie 3a0oneBaHusi 4enoBeka, KUBOTHBIX, pactenuit. CIIUJ[, COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIEMBI.

buoungpopmamuxa: unmeepayus u ananuz 6onvuux maccugog («bigdatar) cmpyxmypHuvix
ouonocuueckux oaunvix. Hanomexunonoeuu 6 oOuonocuu u meouyune. Ilpocpammupyemvie
@dynxyuu benxos. Cnocobvl 00cmasKu 1eKapcms.

JemoHcTpaunu

[Hoptpetsr: H. K. Konbuos, J[. . IBanoBCKui.

Tabmunet u cxembl: «buocuHTes Oenka», «l'eHeTuueckwii kom», «Bupyce,
«bakrepuodarmuy.

IIpakTnueckas padora «Co3nanue MOJICIIU BUPYCay.

Tema 8. ’KusHeHHDBIH UKJ KJIETKHA

Knerounslii nukin, ero mepuoabl u perymsmus. Murtepdaza m muto3. OcobGeHHOCTH
MPOIECCOB, MpoTeKaronux B uHTepdasze. [loaroroBka KieTku K JeieHuto. [IpecuHTeTHuecKkuii
(MOCTMHUTOTUYECKHI), CHHTETHUYECKHUH W TOCTCHHTETUYECKUM (MPEMUTOTHYECKUN) TEePUOIBI
uHTep(Da3bL.

Matpuunelii  cunte3 JHK -  perummkaumsa. Ilpunnunsr  perummkanun — JIHK:
KOMILJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTUIIAPAUIETBHOCTh. MeXaHu3Mm
pemwmkauun  JIHK.  Xpomocomsbl. Ctpoenue xpomocom. Tenmomepsl ©  Telomepasa.
XpOMOCOMHBI HA0Op KIETKH — KapuUOTHUI. JIMIUTOMAHBIA M TaluIOWIHBIA HAOOPBI XPOMOCOM.
I'omonoruyneie XxpoMocoMsbl. [10710BbIE XPOMOCOMBI.

Henenune kietku — mMuto3. CTaguu MHUTO3a W MPOUCXOJANIME B HUX MPOIECCHL. THIBI
mutTo3a. Kaproknnes u nutokuHes. buosornueckoe 3HaueHUE MUTO3A.

Perynsiuss MutoTHueckoro uukia kietkd. [Iporpammupyemasi kjieTodHas Trubenb —
arnomnTo3.

Knerounoe sapo, XpoMOCOMBI, (YHKIIMOHATIbHAS TeHOMUKA. Mexanuzmsl npoaugepayuu,
ougpepenyuposxu, cmapenus u eubeau kiemox. «L{ugpposas knemka» — ououngopmamuiecxkue
Mooenu hYHKYUOHUPOBAHUSL KIEMKU.

JdemoncTpanuu

Tabmumel U cxembl: «KU3HEHHBIM MUK KIETKH», «MuTo3», «CTpoeHHEe XPOMOCOMY,
«Pemmukanms [JHK>.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpompenapaTsl: «MUTO3 B KIETKax KOpeIKa
JTyKay.

JlaboparopHnasi padora «/3yueHne XpoMOCOM Ha TOTOBBIX MUKpOITpenapaTaxy.

JlabopaTopnas pabGora «HaOmoneHne MuTo3a B KIETKaX KOHUMKA KOpellka Jiyka (Ha
TOTOBBIX MUKpPOIIpenapaTax).

Tema 9. Ctpoenune u pyHKIMH OPraHUu3MOB

buonorumdeckoe  paszHooOpazwe  opraHu3moB.  OJHOKJIETOYHBIE, KOJIOHHAIILHEIC,
MHOTOKJICTOYHBIC OPTaHU3MBI.



OCOOEHHOCTH CTPOCHHUS U KU3HEIACATEIbHOCTH OAHOKJIETOUHBIX OpraHu3MoB. bakrepun,
apxeu, OJIHOKJIETOUYHbIE IPUOBI, OJJHOKJIETOUHbIE BOJOPOCIH, Ipyrue npotuctsl. KonoHunanbHbie
OpTaHHU3MBI.

B3anMocBs3b 4acTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTaHOB.
OpranusMm Kak exuHoe nesoe. I'omeocras.

Txanu pacreHwil. Tumbel pacTUTENBHBIX TKaHEW: oOpa3oBaTeNnbHas, MOKPOBHAS,
MPOBOJAIIAsA, OCHOBHAs, MexaHHueckas. OCOOEHHOCTH CTPOEHMsSI, PYHKIHMH M pacroIOKEeHUs
TKaHEW B OpraHax pacTCHHI.

TkaHu JKMBOTHBIX M  4YeloBeKa. THUNBl JKMBOTHBIX TKAaHEW: AIUTENUAIbHAs,
COCIMHUTENIbHAS, MBbIlIeyHas, HepBHas. OCOOCHHOCTH CTpPOeHUs, (GYHKIHMH M PaCHOJIOKECHHUS
TKaHEW B opraHax >KMBOTHBIX U Y€JIOBEKa.

Oprasbl. BereratuBHble U reHEPATUBHBIE OpraHbl pacTeHUil. Opranbl U CUCTEMBI OPraHOB
KUBOTHBIX U 4YesoBeKa. DyHKIMM OpraHoB U CUCTEM OPraHOB.

Omopa Tema opranusmoB. Kapkac pacrenuit. CkeneTsl OJHOKJIETOYHBIX U
MHOTOKJIETOUYHBIX KUBOTHBIX. Hapy>kHblil 1 BHyTpeHHUH ckeneT. CTpOeHHE U TUIIbl COeTUHEHUS
KOCTEH.

JIBi>keHHe OpraHu3MoB. J[BWKEHHME OJHOKJIETOYHBIX OPraHU3MOB: aMEOOHMIHOE,
KTYTUKOBOE, PECHHYHOE. J[BM)KEHHE MHOIOKJIETOYHBIX pPACTEHUMH: TPONMM3Mbl U HACTHH.
JIBu>KeHre MHOTOKJIETOYHBIX JKHUBOTHBIX UM YeJIOBeKa: MbllleuHas cucrema. Pednexc. CkeneTHbie
MBIIIIIBI U UX padoTa.

[Iuranune opranusmos. [lorinomnieHne BoJbl, YTIEKUCIOrO ra3a U MUHEPAIbHBIX BELIECTB
pactenusiMu. IluTaHue >KMBOTHBIX. BHYTpPHUIIONIOCTHOE M BHYTPUKIETOYHOE NUIIEBAPEHUE.
[Iutanue MO3BOHOYHBIX XUBOTHBIX. OTHENbl MUIIEBApUTEIbHOrO Tpakrta. [luieBapurenbHbie
xkenesbl. [IumeBapurenbHas cucremMa 4eaoBeKa.

Jpixanue opranu3moB. [Ipixanue pactenuil. Jpixanue xuBoTHbIX. [uddy3us razos yepes
MOBEpXHOCTh KieTkh. KokHoe npixanue. /[pixarenbHas moBepxHocTh. JKabGepHoe U JIErodHoe
JbpIxaHue. JlpIXxaHue MO3BOHOYHBIX >KMBOTHBIX U 4YEJIOBEKA. OBOJIOLHMOHHOE YCIIO)KHEHHE
CTPOEHHs JETKUX IT03BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas cUCTEMa 4YeJIoBeKa. MexaHusm
BEHTWJISILIMU JIETKUX Y NITUI U MIEKONUTAOMKX. Perynanuus npixanus. /[pixaTenbHble 00bEMBI.

Tpa"cnopT BelIECTB Y OpPraHU3MOB. TpaHCHIOPTHBIE CUCTEMBl pacTeHuM. TpaHcmopr
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opranbl. KpoBeHocHas cucrema
MMO3BOHOYHBIX KUBOTHBIX M uenoBeka. Cepjlle, KpOBEHOCHbIE cocyAbl U KpoBb. Kpyru
KpOBOOOpaAIeHHus.  OBOJIIOIMOHHBIE  YCIOXHEHHS  CTPOEHHS  KPOBEHOCHOH  CHUCTEMBI
IIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsauus.

Beinenenne y opraHusmoB. Belnenenue y pacteHuid. BeineneHune 'y KMBOTHBIX.
CokpatutenbHple Bakyonau. Opranbsl BblaeneHus. PuibTpanus, cekpenuss u obpaTHoe
BCAChIBaHHE KaK MEXaHU3Mbl paOOThl OPraHoOB BhiJeNeHUA. CBs3b MOJOCTH Tella ¢ KPOBEHOCHOM
Y BBIICIUTEIBHON CUCTEMaMH. BpleneHne y MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. lloukn.
Crpoenue u GpyHkuuonupoBanue Heppona. OOpa3zoBaHHEe MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3allldTa y OJHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
LIUCTBI MPOCTEHIINX. 3alllUTa Y MHOTOKJIETOUHBIX pacTeHuid. KyTukyna. CpenctBa nacCUBHON U
XUMHUYECKOM 3aiuThl. DUTOHIUBI.

3amuTa y MHOTOKJIETOUYHBIX )KUBOTHBIX. [IOKpOBBI M MX IPOM3BOJHBIE. 3alIUTa OPraHU3Ma
or OonesHeil. MmmyHHass cuctema denoBeka. KileTouHbIi W TyMmMOpalibHbII HMMMYHMTET.
BpoxnéHueiii u  mpuOOpeTEHHBIM  crnenupUYeCKUid HWMMYHHUTET. Teopus  KIOHAJIbHO-



cenexktuBHOro uMmynureta (I1. Dpaux, @. M. bepuer, C. Tonerasa). BocnanurenbHble OTBEThI
opranu3MoB. Poib Bpo)kIEHHOTO MMMYHHTETA B Pa3BUTHU CHCTEMHBIX 3a00JICBaHHH.

PaznpakxumMocTe W perynsiuus y OpraHu3MoB. Pa3gapaXxumMocTh y OJIHOKJIETOYHBIX
opranu3moB. Takcucel. PazgpaxxumocTs U peryisiuus y pacTeHuil. PocToBble BeliecTBa M HMX
3HAUEHHUE.

HepBHas cucrema u pediekTopHas peryisiius y >KUBOTHbIX. HepBHas cuctema u eé
OTJIeNbl. DBOJIIOLIMOHHOE YCJIOXKHEHHE CTPOEHHUSI HEPBHOM CHUCTEMBI y KHUBOTHBIX. OTxessl
TOJIOBHOTO MO3ra MO3BOHOYHBIX XHUBOTHBIX. Pedrnexc u pednexropnas nyra. bezycrnoBubie u
YCIIOBHBIE PE(IIEKCHI.

I'yMopanbpHas perynsiuuss ¥ 3HIOKPMHHAs CHUCTEMa >KMBOTHBIX M uesoBeka. Kesessl
SHIOKPUHHOM CHCTEMBI M HUX TOPMOHBI. JIeHCTBHE TOpPMOHOB. B3aMMOCBSI3b HEPBHOW H
SHAOKPUHHOM cucteM. ['unoranamo-runoduzapHas cucTeMa.

JdemoncTpanuu

[Toptper: U. I1. I1aBios.

Tabmuupl U cxembl: «OTHOKJIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIC BOIOPOCIH,
«bakrepun», «lIpocreitmme», «OpraHbl I1BETKOBBIX pacTeHui», «CuUCTeMbl OpPraHoB
NIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CcTpoeHMEe HaceKoMbIX», «TKaHH pacTeHui»,
«Kopuesbie cucrembl», «Ctpoenue credis», «CTpoeHHE IHCTOBOM TIACTMHKMY», «TkaHu
KUBOTHBIX», «Ckener dyenoBeka», «llumeBapurenvHas cucrema», «KpoBeHocHas cucrema,
«/lpixatenpHast cucrtema», «HepBHas cucrema», «Koxa», «MplmeyHnas cucremay,
«BpiaenurenpHas cucremMay, « DHIOKPUHHAs cucTemMay, «CTpoeHue MbIIbDy, « MMyHUTETY,
«Kumeunononoctusie», «Cxema nuTaHusl pacTeHU», «KpOBEHOCHBIE CHCTEMBI ITO3BOHOUYHBIX
KUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue TutaHapun», « BHyTpeHHee cTpoeHHE T0KIeBOrO
yepsi», «HepBHas cucrema pwiO», «HepBHas cucrema marymku», «HepBHas cucrema
npecMblKaromuxcs», «HepBHasg cucrema nTuny», «HepBHas cucreMa MIIEKONUTAOLINXY,
«HepsHas cucrema uenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHUKpOIpENnaparbl OJHOKIETOYHBIX OpPraHU3MOB,
MUKpOIIpenaparsl TKAaHEW, PaKOBUHBI MOJIIFOCKOB, KOJUIEKIIUM HACEKOMBIX, UTJIOKOXKHUX, )KUBbIE
9K3EMILIAPhl KOMHATHBIX PAaCTEHUI, repOapuu pacTeHUN pa3HbIX OTAENIOB, BIaXKHbIE MTPemapaThl
KUBOTHBIX, CKEJICTHI T03BOHOYHBIX, KOJUIEKIIMHA OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeJIOBeKa,
o0opys0OBaHHE Il JIEMOHCTpAallMU [OYBEHHOIO W  BO3AYLIHOIO IUTaHMUSI PACTEHUH,
pacuiernyieHus Kpaxmana u OenkoB MoJ JeHCTBUEM (EpMEHTOB, O0OpYyIOBaHHE JUIS
JEMOHCTPALIMH ONBITOB MO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKHUX, MEXaHU3Ma JIbIXaTeJIbHbIX
JBUKEHHUM, MOJIETIN F'OJIOBHOTO MO3Tra Pa3JINYHbIX )KUBOTHBIX.

JlabopaTropHasi padora «/3yueHue TkaHell pacTeHUID.

JlaGopatopHas padora «/3yueHne TkaHel )KUBOTHBIX».

JlaGopatopnas padora «/3yueHne opraHoB IBETKOBOTO PACTEHUSI».

Tema 10. Pa3MHOKeHHe W Pa3BUTHE OPTaHU3MOB

@DopMBI pa3MHOKEHUS OPTaHU3MOB: Oecrosioe (BKIItoUYasi BEreTATUBHOE) M TOJI0BOE. Bubl
0ecrooro pa3MHOKEHUS: IOYKOBAaHUE, CIIOPYJISILMS, (hparMeHTaus, KIOHUPOBaHNUE.

[TonoBoe pasmHoxkeHnue. IlonmoBele kneTku, uiam ramersl. Meio3. Craaum Mmeno3sa.
[loBenenue xpomocom B Menose. Kpoccunrosep. buosorndyeckuil cMbIcil Meiio3a U MOJIOBOIO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzaponpimieBoe  paszButhe. ['ameroreHes 'y KUBOTHBIX. [lonoBble  Kese3sl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KieTOK. Cnepmarorene3 u ooreHe3. CTpoeHHE IMOJIOBBIX
KJIETOK.



Omto10TBOpeHNE U AMOPHOHAIIBHOE pa3BUTHE >KUBOTHBIX. CrOCOOBI OMIIOIOTBOPEHUS:
Hapy’KHOe, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOJIOTUs — HayKa O pa3BUTHH
opranu3mMoB. Mopghozenesz — 00Ha u3 enaguwvlx npobaem smopuonocuu. Konyenyus mopghozeros
u mooenu mopghocenesa. Craauu sMOpHOTreHe3a KUBOTHBIX (Ha MpuMepe JArymkH). Jpobienue.
Tunsl apoOnenust. Jemepmunuposannoe u neoepmunuposannoe opodnenue. bracmyna, munwvi
onacmyn. OcoGEHHOCTU pOOJIEHUST MIIEKOMHUTAIOMIKX. 3apOJIbIIIEBble JUCTKU (TacTPYJISLINS).
3JaknaJka OpPraHOB M TKaHEW M3 3apOJBIIIEBBIX JIMCTKOB. B3anMHOe BiMsiHME yacTel
pa3BUBAWOIErocs 3apofpiia (dIMOpHOHANbHAs WHAYKIHA). 3aKiajJka IUlaHa CTPOCHUs
JKMUBOTHOTO KaK pe3ylbTaT HEpPapXUYECKUX B3aUMOJCHUCTBUM TI'€HOB. BiusHue Ha
SMOpPHOHANIBHOE Pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOILIEH CPEIbL.

Poct u pasButue xuBoTHbIX. [locTamOpuoHanbHblii nepuon. Ilpsamoe u Hempsimoe
pasButue. Pa3Butue ¢ meramopo3oM y OECHO3BOHOUHBIX M IO3BOHOYHBIX IKHBOTHBIX.
buonoruueckoe 3HaueHHE MPSMOTO U HEMPSMOIO Pa3BUTHUS, UX PAaCIPOCTPAHEHUE B MPUPOJE.
Tunsl pocta >XUBOTHBIX. DaKTOpbl peryssiqud pocTa KHUBOTHbIX U uenoBeka. Cranuu
MOCTAIMOPHUOHAIIBHOTO PAa3BUTHS Y JKUBOTHBIX M uesnoBeka. [lepuojpl OHTOreHe3a dYeloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE MPOLIECCHI.

PasmHOxeHMe W pasButue pacteHuid. ['ameropur m crnopodur. Meiio3 B >KU3HEHHOM
nukie pacrenuit. OOpa3oBaHue crmop B Tpolecce Meno3a. ['aMeTroreHe3 y pacTeHHIA.
OImIogoTBOPEHNE W PA3BUTHE PACTUTENIBHBIX OpPraHu3MoB. JIBOWHOE OIJIOAOTBOPEHUE Y
I[BETKOBBIX pacTeHuit. OOpa3zoBaHNe U Pa3BUTHE CEMEHH.

MexaHu3MBI PETYJISILUNA OHTOTEHE3a Y PACTEHUI U )KUBOTHBIX.

JdemMoHcTpanuu

[Toptpetsi: C. I'. Hapamwun, X. [lIneman.

Tabmunpl 1 cxembl: «BereraTuBHOEe pa3MHOKeHHE», « THUIBI GECHOIOr0 Pa3MHOKEHUS,
«Pa3MHOXEHHE XJTaMHUJIOMOHAAbD», «Pa3MHOKeHUE »HBrieHb», «Pa3MHOXEHHE THAPBDY,
«Meito3», «Xpomocombly, «['amerorenes», «CTpoeHHE SHUIEKICTKH U CIIEPMATO30UIA,
«OcHoBHBIE cTaauu OHTOreHe3a», «lIpsMoe u Hempsmoe pa3BuTue», «Pa3BuTHE MailCKOro
Kyka», «Pa3Butue capanum», «Pa3zBurue narymkun», «J[BoiiHOE OIJIOJOTBOPEHUE Y LIBETKOBBIX
pacrenuii», «CTpoeHHE CeMSIH OAHOJIOJBHBIX W JBYIOJbHBIX PACTCHHI», «KU3HEHHBIA LUK
MOPCKOWM  KamycTbl», <OKWM3HEHHbIM LHMKI MXa», <OKW3HEHHBId LMK [anoOpOTHUKAY,
«OKV3HEHHBIN IUKJT COCHBI».

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKPOIIpEnapaThl sIMIIEKIETOK U CTIepMaTO30UI0B,
Mozelb «L{UKIT pa3BUTHS JISATYIIKIY.

Jlaboparopnass pabGora «M3yueHue CTpOEHHS TIOJIOBBIX KIJIETOK Ha TOTOBBIX
MHKpOIIpernapaTax».

IIpakTnyeckas padora «BbIsiBIeHHE NPU3HAKOB CXOJCTBA 3apOAbIIIEH MO3BOHOYHBIX
YKUBOTHBIX».

JlabopaTopHas padora «CTpoeHrE OpraHOB Pa3MHOKEHUS BBICILIUX PACTCHUI».

Tema 11. 'eHeTnka — HAYKa 0 HACJIeICTBEHHOCTH M N3MEHYHMBOCTH OPraHU3MOB

Hcropusi cTaHOBIIEHUS W Pa3BUTHUS T'€HETUKH Kak Hayku. Pabotel I'. Mengens, I'. ne
@puza, T. Moprana. Poib oTeuecTBeHHBIX yu€HBIX B pa3BUTHM reHetuku. Pabotsr H. K.
Konsuosa, H. U. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 10. A. ®unmunuenko, H. B.
Tumodeepa-Pecosckoro.

OCHOBHBIE T€HETUYECKUE MOHATHS U CUMBOJIBL. ['OMOJOTHYHBIE XPOMOCOMBI, aJJIEJIbHbIE
TeHbl, albTEPHATUBHbIC NPHU3HAKH, JIOMUHAHTHBIH W PELECCUBHBIA MpPHU3HAK, TOMO3UIOTA,



reTepo3UroTa, 4McTas JWHUS, THOPUABI, TeHOTUN, (eHoTturn. OCHOBHBIE METOJbl T€HETHKHU:
TUOPUA0IOTMUECKUH, TUTOJOTUUECKHHM, MOJIEKYISIPHO-T€HETHUECKHH.

JdemoHcTpauuun

[Toptpetsi: I'. Mennens, I'. ne ®pu3, T. Mopran, H. K. Konsuos, H. 1. Basuios, A. H.
Bbenozepckuii, I'. /1. Kapnieuenxko, 10. A. ®ununuenko, H. B. Tumodeen-PecoBckuii.

Tabmuie! U cxeMbl: « MeTOIbI TeHETHKIY, «CXEeMBI CKPETITUBAHUS.

JlabopaTropHnasi pabdora «/[po3odmiia kak 00bEKT TeHETUUECKUX UCCIAEIOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpuanoe ckpemuBanue. I[lepBbrii 3akoH MeHaens — 3aKOH €IUHOO0Opasus
rudpuoB nepBoro nokoijeHus. llpaBuno nomuHupoBanus. Bropoil 3akoH Menzaens — 3akoH
pacienieHus npusHakoB. L{uTonornueckiue ocCHOBbI MOHOTMOPHUIHOTO CKpeluBaHus. I unoresa
YUCTOTHI F'aAMET.

AHamusupyromee  ckpemmBaHue.  [IpoMmexyTOdHBI ~ XapakTep — HaclelOBaHUS.
Pacenienne npu3HaKkoB U HEIIOJIHOM JTOMUHHUPOBAHUU.
Hurubpunnoe ckpemuBanue. Tperudt 3akoH MeHaens — 3aKkOH HE3aBUCUMOTO

HacJIeJOBaHMsI MPU3HAKOB. [uToNIOrn4Yecke OCHOBBI AUTHOPUIHOTO CKPEIIIMBAHHUS.

CuerieHHoe HacienoBaHue npusHakoB. Pabotel T. Moprana. CriernyieHHOe HacleoBaHNe
T€HOB, HAPYLIEHUE CLEIUIEHUS MEXAY T'€HaMU. XPOMOCOMHAasl TEOpUs HACJIEACTBEHHOCTH.

'enernka mona. XpOMOCOMHBIM MEXaHHU3M OMNpefeNieHusl 1moia. AyTOCOMBI U IOJIOBbIE
XpoMocoMbl. ['OMOramMeTHBIi M TeTeporaMeTHBIM MoJ. ['eHeTHdeckas CTPYKTypa MOJOBBIX
xpoMocoM. HacnenoBanue npu3HaKoB, CIEIUVIEHHBIX C MOJIOM.

I'enotun kak wnenoctHas cucreMa. Ilnedorponuss — MHOKECTBEHHOE JEHWCTBUE TIEHA.
MHOK€ECTBEHHBI ajuien3M. B3auMOJelCTBUE HEaUIENbHBIX T€HOB. KOMIIIEMEHTapHOCTD.
Onucrtas. [Tomumepusi.

['eHeTnyeckuid KOHTPOJb pPa3BUTHSI PACTEHUW, >KUBOTHBIX M YEJIOBEKAa, a TaKkKe
(DU3HONOTHYECKUX TPOIECCOB, TMOBEACHUS M KOTHUTHBHBIX (yHKIUWH. [eHeTmueckue
MEXaHU3Mbl CUMOHMOTEHE3a, MEXaHU3Mbl B3aMMOJICUCTBHS «XO35UH — Mapa3suT» U «XO35UH —
MUKpoOnom». ['eHeTHueckne acreKThl KOHTPOJIS U U3MEHEHUs HacleACTBEHHON MH(popMaluy B
MOKOJICHUSIX KJIIETOK U OPTaHU3MOB.

JdemoncTpanuu

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

Tabmuipr u cxemsl: «IlepBbiii 1 BTOpoid 3akoHBI MeHnens», «Tpernii 3akon Menaens»,
«Ananusupymoliee ckpemuBanue», «HemonHnoe noMmuanpoBanue», «ClenIeHHOE HAClIeJOBaHUE
MPU3HAKOB Y Opo3oduibhy, «I'eHeTuka monay, «Kapuorun yenoekay, «Kapuotun aApo30Quiibn,
«Kapuotun ntuup», « MHOKECTBEHHBIN aJIIEIU3M», « B3auMoaencTBUE TEHOBY.

O6opyaoBaHue: MOIETH IS JTEMOHCTPAIMN 3aKOHOB €IMHO00pa3us THOPUIOB TEPBOTO
MOKOJICHUS] U PAaCLUCIUICHUS] NPU3HAKOB, MOJENb JUIsl JEMOHCTPALMM 3aKOHA HE3aBUCUMOIO
HACJIEJ0BAHUS MPU3HAKOB, MOJENb JUIsl JEMOHCTPALIMH CLUEIJIEHHOTO HACIEJOBAaHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIipenapar: «J{pozodumnay.

I[IpakTnueckas padora «V3ydyeHue pe3yabTaTOB MOHOTHOPHIIHOTO CKpEIIMBAHUS Y
JIPO30(UITBD».

IIpakTnueckas padora «M3yueHue pe3yabTaTOB JUTUOPUIHOTO CKPEIIMBAHHS Y
TPO30(HITBD».

Tema 13. 3akoHOMEePHOCTH U3MEHYHUBOCTH



B3aumopneiictBue reHotuna v cpeisl npu popmupoBaHuu (eHotuna. M3meHUMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJMYECTBEHHbIE NpPHU3HAKU. BUIbl  M3MEHYHBOCTH:
HEHACJIeACTBCHHAs! U HACJICICTBEHHAs.

MonudukarnonHas U3MeHUUBOCTh. Ponb cpenpl B popmupoBaHuM MOAU(DUKAIIMOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. Bapuanuonsnslid psa v BapuanioHHast kpuBas (B.
Noranncen). CoiicTBa MOIM(UKAITIOHHONW N3MEHUYUBOCTH.

l'enoTunuyeckass u3MeHYMBOCTh. (CBOMCTBA TEHOTUIMYECKOW WM3MEHUYMBOCTU. Buapl
TeHOTUITUYECKONW U3MEHYMBOCTU: KOMOMHATUBHASI, MyTallHOHHASI.

KoMOunatuBHast U3MEHUMBOCTh. Mei03 M TMOJIOBOM MPOLECC — OCHOBA KOMOWHATUBHOM
U3MEHYUBOCTH. POJTh KOMOMHATUBHON M3MEHYHBOCTH B CO3/JaHUU TE€HETUYECKOTO pasHOOOpa3us
B IIpeJieNiax OJHOTO BU/IA.

MyTanuonHass HM3MEHYMBOCTh. Buabl MyTaumii: T€HHbIE, XPOMOCOMHBIE, TI'€HOMHBIE.
CrnoHTaHHbIE W WMHAYUUMPOBAHHBIE MYTAalMHU. SAEpHbIE M LUTOIUIa3MAaTUYECKUE MYTallUH.
ComMaruueckue W MOJOBble MyTanuu. [[pUYmMHBI BO3HMKHOBEHHUS MyTaluil. MyTareHbl M HX
BIIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO Tpoliecca. 3aKOH TOMOJOTHYECKHUX
panoB B HacienctBeHHoW wu3meHunBocTH (H.M. BamunoB). BHesaepHas M3MEHYMBOCTH M
HaCJIEJACTBEHHOCTb.

Onueenemuka u NUSEHOMUKA, POIb INUSEHEMUYECKUX (DAKMOPO8 8 HACIe008aHUU U
UBMEHYUBOCU (PeHOMUNUYECKUX NPUSHAKOE V) OP2AHUZMOS.

JdemoHcTpauuu

[Toptpertsr: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.

Tabmumel U cxembl: «BuIpl M3MEHUHMBOCTHY, «MoaupuUKallMOHHAS H3MEHYHBOCTHY,
«KoMmOnHaTBHAass  U3MEHYHUBOCTLY, «Mewosy, «Ormog0TBOpEHUEY, «["eneTnueckue
3a00JIeBaHUs YEIOBEKaY, « Buabl myTariuiiy.

O6opynoBaHue: XUBble U repOapHble 3K3EMIULSIPHl KOMHATHBIX PACTEHHM, PHUCYHKU
(oTorpacuu) KUBOTHBIX C PA3TUUYHBIMUA BUAAMU U3MEHUYUBOCTH.

JlaGopaTopnass pabora «McciemoBaHue 3aKOHOMEPHOCTEH — MOAM(DHUKAIIMOHHOM
M3MEHYMBOCTH. [locTpoeHME BapUAILIMOHHOTO PsAJla U BApUAIMOHHON KPUBO.

IIpakTnyeckas padora «Myrtanuu y apo30¢uibl (Ha TOTOBBIX MHUKPOIIpEnapaTax).

Tema 14. I'eHeTHKA YeJi0BeKa

Kapuotun uenoBeka. MexayHapo/Has mIporpaMma HCCIEIOBAaHUS TEHOMAa YEeJIOBEKa.
Metoapl U3ydeHHUs] TEHETUKH YEJIOBEKA: T€HEATOTHYCCKUN, OJM3HEIIOBBIN, ITUTOTEHETUYECKHM,
NOMYJIALIUOHHO-CTATUCTUYECKUH, MOJIEKYJIsIpHO-reHeTuYecKuil. COBpEMEHHOE OmpenesieHue
TE€HOTHIA: TOJTHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUITUPOBAHKE, B TOM yHcie ¢ nomouibio [TIP-
ananu3a. HacneacTBenHble 3a00sieBaHus YesloBeKa. [ eHHbIE 1 XpOMOCOMHBIE OOJIE3HH YeTIOBEKA.
bonesnn ¢ HaciaeACTBEHHOW MPEApacloNOKEHHOCThI0. 3HAUYEHWE MEIWIIMHCKONW TEeHETUKH B
NPEIOTBPAlICHUH M JICUEHUU TeHETHMYeCKUX 3a00JIeBaHUN yenoBeKka. MeIuKo-TreHEeTH4YeCcKoe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KJIETKHU. [I0HATHE «T€HETUUECKOT0 Ipy3a». DTHUECKUE aCIEKThI
UCCJICIOBAHMIA B 00JIACTH PEAAKTUPOBAHUS TEHOMA U CTBOJIOBBIX KIIETOK.

['eneTndeckre ¢akTOphl MOBBIMICHHONW YYyBCTBUTEIBHOCTH 4YENOBEKa K (DU3UYECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpYXKarolleil cpenpl. l'eHeTnueckas MNpeapacnoioKeHHOCTh
YeJIOBEKa K MaTOJIOTUSIM.

JdemoHcTpanuu

Tabmuupr u cxemsl: «Kapuotun denmoBeka», «MeToabpl M3ydeHHs] TEHETHUKU YETIOBEKAY,
«"eneTnueckue 3a00JI€BaHUS YETIOBEKAY.

IIpakTuyeckasi padora «CocTaBlieHUE U aHATIU3 POJIOCIOBHOM.



Tema 15. Cesiekuusi OpraHu3MoB

JomecTukanusi ¥ CeJeKIus. 3apOoXACHUE CEJCKIMU U JomecTukanuu. Yuenue H. U.
BasuiioBa o LleHTpax mpoucxoxaeHuss 1 MHOroo0pasus KyJbTYpHBIX pacTeHui. Ponb cenexuuu
B CO3JaHMM COPTOB pPAcTeHHH M MOpoA KUBOTHBIX. CopT, mopoja, IUTaMM. 3aKOH
TOMOJIOTHYECKUX PSAIOB B HacleACTBeHHOM m3MmeHuuBocTh H. M. BaBuiioBa, ero sHadeHue mis
CEJIEKIIMOHHOM padOoTHI.

MeTtobl ceneKIMoHHOM paboThl. MicKycCTBEHHBINH OTOOP: MAacCOBBIM M MHAUBHUAYAIbHbIN.
Otanbl KOMOMHAIIMOHHOM cenekiuu. McnblTaHue npousBoauteneil mo noromcty. Otbop 1o
TEHOTHITY C ITOMOIIIBIO OLIEHKH (PEHOTHIIA TOTOMCTBA M OTOOP MO FE€HOTHITY C MOMOIIIBIO aHAIN3A
JIHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ[ CEJICKIIMOHHOW paboThl. PagmanuoHHBId U
XMMHUYECKMH MyTareHe3 Kak MCTOYHHUK MyTaluMid y KyJbTYpHBIX (OPM OpPraHU3MOB.
Hcnonp3oBaHne TEHOMHOTO pEAAKTUPOBAaHUS M MeToloB pekomMOuHaHTHBIX JHK s
IIOJIYYEHUS UCXOJHOTO MaTepHraIa JUsl CEJIECKLUU.

[lonyuenne mnonumuionnoB. BuyTtpuBuiosas rubpuausanus. biauskoponacTtBeHHOe
CKpelMBaHue, Wi UHOpuauHr. HepoacTBeHHOE CKpelBaHue, WiIu ayTOpuauHT. ['eTepo3uc u
ero mnpuuuHbl. Mcmonb3oBanue rereposuca B cenekuud. OtnanéHHas ruOpHUIU3aIMsL.
[Ipeononenne Oecryionusi MEXKBUAOBBIX THOPUAOB. JOCTHMKEHHS CENEKUUH PpACTeHUH W
KUBOTHBIX. «3€1EHAs peBONIOYUsLY.

CoxpaHeHne M HM3y4CHHME T'€HETUYECKUX PECYpCOB KYJIbTYPHBIX PACTEHHH M UX JHUKHX
poauueil A co31aHusl HOBBIX COPTOB M TMOPHUIOB CEIbCKOXO3HCTBEHHBIX KYJIbTYp. M3yuenue,
COXpaHeHue u ynpaeieHue 2eHemu4ecKuUMU pecypcamiu celbCKOX03AUCMEEHHbIX U NPOMbICIO6bIX
JHCUBOMHBIX 8 YENAX VIYUULEHUS CYWEeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCOB, 8
MOM Yucie ¢ NPUMeHeHUeM COBPEMEHHBIX MEMO008 HAYYHbIX UCCIe008AHUL, NEePedosblx Uoell U
NepCcneKmueHbIX MexXHON02ULL.

JdemMoncTpanuu

[Toptpersr: H. M. BaBwios, 1. B. Muuypus, I'. /1. Kapneuenko, II. II. JIykbsanenko, b. JI.
Actaypos, H. bopioyr, /I. K. benses.

TaGnuuel u cxembl: «L{eHTpbI IPOMCXOXKACHUS U MHOT000pa3us KyJbTYPHBIX PACTCHUI,
«3aKOH TOMOJIOTMYECKHMX pSAJOB B HACJIECACTBEHHOH H3MEHYMBOCTH», «METOIbI CENeKLUn»,
«Otnanénnas rubpuanzanus», « MyrtareHes».

JlaboparopHasi padora «/3ydyeHne COpTOB KyJBTYPHBIX PACTEHUN M MOPOJ JOMAIIHHUX
KUBOTHBIX».

JlabopaTopHas padora «/3yueHne METOIOB CENIEKLIUN PACTEHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHui».

Ikekypenst «OCHOBHbIE METO/ABI M JIOCTH)KEHUS CEJEKIMH PAacTeHUH M KUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTAaHLMIO, MJIEMEHHYI0 ()epMy, COPTOUCIHBITATENbHBIM YYacTOK, B TEMJIMYHOE
XO034HCTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexXHOJIOTHSI U CHHTeTHYeCKasi 0Mo10Tusl

OOBeKTHI, HCIOJIb3yeMble B OHOTEXHOJOTMHM, — KIETOYHbIE M TKAHEBBIE KYJIBTYpHI,
MHUKPOOPTaHU3MBbl, HX XapaKTepUcTHKa. TpaauiuoHHas OWOTEXHOJIOTUs: XJebomeueHue,
HOJy4YEeHHUE KUCIOMOJIOYHBIX IPOIYKTOB, BUHOAenue. Mukpoobuonornueckuit cuares. OOBbEKThI
MHUKPOOHOJIOTHYECKUX TeXHOIOTui. [Ipon3BoacTBO Oelika, aMMHOKUCIIOT U BATAMUHOB.

Cozanue TEXHOJOTMM UM MHCTPYMEHTOB  II€JICHANpPaBIE€HHOTO  W3MEHEHUs U
KOHCTPYMPOBAHUSI T€HOMOB C LIEJbIO IOJIYYEHHs] OPraHU3MOB U MX KOMIIOHEHTOB, COJEPKALINX
HE BCTpEYarolIuecs B MpUpoJie ONOCUHTETUYECKHE MTyTH.



Kinerounas unxkeHepus. Meronabl KylbTypbl KJIETOK M TKaHEHl PACTEHUN U JKUBOTHBIX.
Kpuobanku. Comarudeckas THOpMAM3AaLMsS M COMAaTHYECKUH smOpuorenes. lcmomb3oBaHue
TaluIONI0B B CEIIEKIMU pacTeHui. [lonyuenue MOHOKIOHANbHbIX anmumen. Fcnonvzosanue
MOHOKIOHANbHBIX U NONUKIOHANLHLIX aHmumen 6 meouyute. VICKycCTBEHHOE OIIOZ0TBOPEHHUE.
PexkoHcTpykuMs SIMIEKIETOK M KIOHMPOBAaHUE >KMBOTHBIX. MeETOA TpaHCIUIAHTAUUU SAEp
KIETOK. TexHonocuu 0300pO6NeHUs, KyIbMUGUpOBAHUs U MUKPOKIOHANbHO20 DA3ZMHONICEHUs
CeNbCKOXO3AUCMBEHHbIX KYAbMYP.

XpOMOCOMHasl M T'eHHass MH)KEeHepHs. VICKyCCTBEHHBIN CHHTE3 I'€éHa U KOHCTPYHPOBAHME
pexomOuHanTHbIX JAHK. Cozdanue mpanceennvix opeanuzmos. JIoCTURKEHUS U TEPCIIEKTUBBI
XpPOMOCOMHOM M TEHHOM HWHXEHEpUHU. OKOJOTMYECKHME M ITHUYECKHE NpOOJIEMbl TI'e€HHOU
UH)XEHEPUU.

Menununckue 6uotexnonoruu. [locrrenomnaas nudposas meauimua. [T1IP-quarnocTuka.
MeTaboI0MHBIN aHATN3, TEHOLEHTPUUECKUI aHaIU3 IPOTEOMa YeIOBEKa JJIsl OLEHKH COCTOSTHUS
ero 310poBbs. lcmonb3oBaHME CTBOJIOBBIX KIETOK. TapretHas Tepanus paka. 3D-
OvouHXKeHepuss Uil pa3paboTKU (PYHIAMEHTAJIbHBIX OCHOB MEIULMHCKUX TEXHOJIOTUH,
CO3/1aHUsI KOMIUIEKCHBIX TKaHEH COYeTaHWEM TEXHOJOTMM TpEXMEPHOro OWONpPHUHTHUHIA H
ckaddonaMHra Ui pelieHns 3a7a4d NepCOHAIN3UPOBAHHONW MEIUIIUHBI.

Co3naHue BEKTOPHBIX BAaKIMH C IEJIbI0 OOECTeYeHHs KOMOMHHMPOBAHHOW 3alIUTHI OT
Bo30ynuteneir OPBU, ycTaHoBineHHe MOJEKyJIspHBIX MeXaHU3MOB (yHKunoHHpoBaHus PHK-
coJiepKallliX BUPYCOB, BBI3BIBAIOIINX 0CO0O0 ONacHbIe 3a00JIeBaHUs YEJIOBEKA U KUBOTHBIX.

JdemoHcTpauuu

Tabmuuer u  cxembl: «Mcronb30BaHME  MHUKPOOPTaHM3MOB B MPOMBIIIICHHOM
pou3BOACTBE», «KiierouHas nnxeHepus», «I'eHHass HHXEHEPUS.

JlabopaTropHnasi padora «/3yueHne 00beKTOB OMOTEXHOIOTHI.

IIpakTnyeckas padora «llomydyeHne MOJIOYHOKHUCIBIX IPOLYKTOBY.

IKCKypens «buOoTEXHOIOrUs — BaXKHEHIIAask TPOU3BOIUTENBHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE IIPOU3BOICTBO)».

120.7. Conep:xanue o0y4enus B 11 kiaacce.

102 4, u3 HUX 8 4 — pe3epBHOE BpemMsi

Tema 1. 3apoxkaeHue U pa3BUTHE IBOJIOIMOHHBIX NIPeICTABJIEHHH B OMOJIOTHH

OpommononHas Teopust Y. Jlapuna. IIpennoceuiku BOSHUKHOBEHHS JapBUHU3Ma. JKU3Hb
U Hay4Has JearenbHocTs Y. JlapBuHa.

JBwxkymue cwibl sSBoionnu  BugoB 1o Y. JlapBuHy (BbICOKas HWHTEHCUBHOCTH
Pa3MHOXKEHHS OPraHu3MOB, HACJIEJCTBEHHAas W3MEHYMBOCTb, OOppba 3a CyIIEeCTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIH 0TOOD).

Odopmiienne cunteTndeckoit Teopuu 3omonuu (CTI). HeifrpanbHas Teopust 3BOTIOLMH.
CoBpeMeHHast HBOJIOIMOHHAS OMOJNOTHSA. 3HAUCHHE HBOJIOIHOHHONW TEOpUH B (HOPMUPOBAHHUU
€CTECTBEHHO-HAYYHOU KapTHHBI MUDA.

JdemoHcTpauuu

[loprpersr: Apucrorens, K. JIunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Krosbe, Y.
Hapsumn, C. C. Yerepuxos, 1. U. llImansraysen, Jx. Xongeitn, J. K. benses.

Tabmuupl u cxembl: «Cucrema xuBoi npuponsl (o K. Jlunuero)», «JlecTHuma »uBbIx
cymectB (mo Jlamapky)», «MexaHu3m ¢GOpPMHPOBAHUS TPHUCIIOCOOIEHUH Yy pacTeHUd u



*UBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyra nyremectsus Y. Jlapsuna», «Haxoaku Y.
Hapsuna», «®Popmbl 00pb0OBI 3a cymecTBoBaHue», «llopoxbr romy0eit», «MHoroobOpasue
KyJIbTYPHBIX GopM KamycTb», «Ilopoasl JOMaTHUX XKUBOTHBIX», «Cxema 00pa3oBaHMsI HOBBIX
BuoB (mo Y. [lapBuny)», «Cxema COOTHOLIEHMS IBMXKYIIUX CHJI 3BOJOLUN», «OCHOBHBIE
MIOJIO’KEHUSI CUHTETUUECKON TEOPUH IBOJIIOLIUNY.

Tema 2. Muxkpo3sBoaonus 4 eé pe3yJbTaTbl

[Honmynsus kak sneMeHTapHas eAuHHUIA SBOMIONUH. COBpEMEHHBIE METOMbI OLIEHKH
TeHETUYECKOr0 pa3Hoo0pas3us U CTPYKTYpbI NONy sIUUi. MI3MeHeHue reHo(oH1a MOMyJIsIUY KaK
3JIEMEHTApHOE SBOJIIOLIMOHHOE SIBICHHE. 3aKOH IeHeTudeckoro pasHoBecus JIx. Xapnau, B.
BaitaGepra.

DOnemeHTapHble (akTOpbl (IBWXKYILIKME CHUJIbI) HBOJIOLMHU. MyTallMOHHBIM MpoIiecc.
KomOunatuBHass u3MeHuuBOCTh. [lpelid reHoB — ciyuyailHble HEHalpaBIECHHbIE W3MEHEHUs
qyacToT ajvieneil B momynsauusax. D¢ddekt ocHoBarens. Ighgexm 0YmMuLIOUHO20 20PbIUKA.
CHudiceHue 2enemuuecko2o pasHooopasus: npudunsl u creocmeus. Ilpossnenue s¢gexma
opetigha 2cenos 6 Oonvwux u manvix nonyaayusx. Murpamuu. W3o0msmus mOMysIui:
reorpaduueckas (MpoCTpaHCTBEHHAs ), OMoIorndyeckas (penpoIyKTHBHAS).

EcrectBeHHbIf 0TOOp — HampaBistromuil ¢axTop 3BosoLUU. POPMBI €CTECTBEHHOTO
or0opa: NBWXKYIIMHA, CTaOWIM3UPYIOUIMHA, paspbiBaromuil (nu3pynTuBHbIN). [TomoBoit or6op.
Bo3HMKHOBEHHE U 3BOJIIOLUS COLIMATILHOTO MOBEACHUSI )KUBOTHBIX.

[TprucnocoOneHHOCTh OPraHW3MOB KaK Ppe3ysbTaT MHKpPO3BOMIOLMU. Bo3HuMKHOBEHHE
npucnocoOneHuit y opranusmoB. Apomopdo3ssl u uauoananrtauu. Ilpumeps npucnocodaeHni
y oOpranu3MoB: Mopdonorunueckue, GU3NONIOTHYECKUE, OHOXMMHYECKUE, TOBEICHYECKHE.
OTHOCHUTENBHOCTD MPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bup, ero kputepun u cTpykrypa. BupooOpa3oBaHue Kak pe3ysibTaT MHUKPOIBOJIOLUH.
W3onaums — xmroueBoil (axkrop BupooOpasoBanus. Ilyth u cmocoObl BUIOOOpa30BaHMSL:
ajsionatpuueckoe  (reorpauyeckoe), CHUMIATPUYECKOe (IKOIOTUYECKOE), «MIHOBEHHOE)
(monumonan3auust, rudbpuansanus). JJMTeIbHOCTh BOTIOIUOHHBIX TPOLECCOB.

Mexanu3msbl HopMupOBaHUS OMOJIOTHUYECKOTO Pa3HOOOpa3usl.

Ponp  3BONIONMOHHOM OuojOrMM B  pa3pabOTKEe HAay4YHbIX METOAOB COXpaHEHHUs
6uopazHooOpasus. MUKPOIBOIIONUS W KOIBOJIOLUS IMAapa3sUTOB M HX XO035€B. MeXaHU3Mbl
(hopMUpOBaHHS YCTOWIMBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI ¢ HEHl.

JdemoHcTpauuun

[ToptpeTtsi: C. C. UerBepukos, 3. Maiip.

Tabnuuel 1 cxembl: «MyTalMOHHAs U3MEHUYHUBOCTBY, «[lomynsuonHas CTPyKTypa BHIA»,
«Cxema mposiBIeHMs 3akoHa Xapau—BaiinOepra», «IBHKyIIMe CHIJIBI  DBOJIOLUNY,
«OKosornyeckas M30JSLMS TMOMyJISUil ceBaHCKOU ¢openn», «['eorpaduyeckas u3oIALUSA
JMCTBEHHUIIBI CUOMPCKOM M JTMCTBEHHMLIBI Jaypckoiy, «IlomyasiMoHHbIE BOJIHBI YUCIEHHOCTH
XMITHUKOB U XKepTB», «Cxema JeHCTBHS ecTecTBeHHOro otbopa», «®Popmbl OOpbOBI 32
CyLICCTBOBAHUEY, «npycrpuanbHbli MEIIaHU3M, «Kussbie HCKOIIa€MBbIE»,
«IlokpoBUTENbCTBEHHAs OKpacka >XKHBOTHbIX», «lIpemympexnaromias okpacka 3>KUBOTHBIX),
«®uznonoruueckue aganranun», «IIpucnoco6ieHHOCTh OPraHu3MOB U €€ OTHOCUTENIBHOCThY,
«Kputepun Buna», «Bugsl-aBoitHukm», «CTpykTypa BHza B npuponae», «CrocoOsbl
BujooOpazoBanus», «l'eorpaduyeckoe BHmoOOpazoBaHMe TPEX  BUAOB  JIAHABIIECH,
«OKosoruyeckoe BHUI000pa3oBaHuEe BHUAOB cUHUL, «llomummounsl pacrenuit», «KamyctHo-
penedHblil rTHOpuIL.



Ob6opynoBanue: repdapuy pacTeHUH, KOJUIEKIIMUM HACEKOMBIX, dydesa NTHUIl U 3BEper C
NpUMEpaMHu Pa3InYHBIX MPHUCIIOCOONICHUH, Yydena NTUI] U 3Bepeill pasHBIX BHUJIOB, repbapuu
pacTeHuii OIM3KUX BHIOB, 00Pa30BABIINXCS PA3IMYHBIMU CIIOCOOAMU.

JlabopaTopHasi padora «BrIsiBiIeHHE N3MEHUNBOCTH y OCOOCH OJTHOTO BUIA».

JlabopaTtopuas pabora «IIpucrnocobneHuss OpraHu3MOB W HUX OTHOCHTENbHas
1EJIECO00PA3ZHOCTHY.

JlabopaTropHasi padora «CpaBHeHHE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPUIOY.

Tema 3. Makpos3BoJsouus U eé pe3yabTaThbl

MeTtonpl u3yueHus MmakposBosronuy. [lageoHTonornyeckne METOAbI U3YUEHMSI BOIIOLUH.
[epexoanbie GopMbI U GUIOTEHETUYECKHE PSIIBI OPTaHU3MOB.

buoreorpaduueckue Meronpl uszydeHus sBomonuu. CpaBHeHue ¢uopsl U (payHBbI
MaTEepUKOB U 0cTpoBOB. bruoreorpaduyeckue odnactu 3emian. BUab-sHIEMUKU U PETUKTHI.

OMOPHOJIOTMUECKUE U CPaBHUTEIBHO-MOP(OIOTHYECKHE METOJbl M3YUYCHHs 3BOJIIOLMH.
I'enernueckue MeXaHHU3Mbl IBOJIIOLMM OHTOI€HE3a M IOSBICHUS 3BOJIOLUOHHBIX HOBIIECTB.
['oMosiornuHele ¥ aHaJIOrMYHbIE OpraHbl. PyumMeHTapHble opraHbl U aTaBU3Mbl. MOJIEKYIISIpHO-
reHeTUYeCKue, OHOXMMHUYECKHE UM  MaTeMaTUYeCKMe METOAbl HW3YYEHHUS  SBOJIOIMH.
I'omonoruunsie reHsl. COBpeMEHHbIE METO/Ibl IOCTPOCHHUS (PHIIOTEHETUYECKHX IEPEBBEB.

XPpOMOCOMHBIE MyTallM1 U SBOJIIOLIMSI TEHOMOB.

OO0mue 3akoHOMEpHOCTH (TIpaBWia) JBONONMH. [Ipunyun  cmeHvl  YHKYuULL.
Heob6patumocTs BOIONIMK. ATanITUBHAS paauanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOIIHMH.

JdemoHcTpauuu

[optpets: K. M. bap, A. O. KoBanesckuii, ®. Mromnep, O. I'ekkensb.

Tabmuiel U cxeMbl: «DWIOTCHETUICCKUH PsJ JIOMIATN, «APXCONTEPUKCY, «3BEPO3yOBIe
smeps», «Creronedans», «PuanodguTe», «CeMeHHbIe TAanopoTHUKN», «buoreorpaduueckue
30HbI 3emnuny, «[peiip koHTHHEHTOB», «PenukTe», «HavanpHble cTaauu 3MOPHOHATBHOTO
pa3BUTUSL  TMO3BOHOYHBIX  JKUBOTHBIX», «['OMOJIOTMUHBIE M  aHAJOTMYHBIE  OpraHb»,
«PynumeHTs», «ATaBU3MBD», «XpOMOCOMHBIE HAOOpHI ue€lOBEKa W IIMMIIAH3e», «lJaBHBIE
HaIpaBJIEHUS 3BOJTIOLUNY, «O01IMe 3aKOHOMEPHOCTH BOJIIOLIUNY.

O6opynoBaHue: KOJUICKIUH, repOapuu, MYJSDKA HCKOMAeMbIX OCTAaTKOB OpPraHHU3MOB,
MYJISDKM TOMOJIOTHYHBIX, AHAJIOTHMYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJUICKIIMU
HACEKOMBIX.

Tema 4. IIpoucxoxkaeHue 1 pa3BUTHE )KM3HU Ha 3emJie

HayuHble ruUmoTe3bl NMPOUCXOXKACHUS >KM3HM Ha 3emiie. AOHOreHe3 U IMaHCIepMHUS.
JloHay4HbBIE TPEICTaBIEHUS O 3apOXKACHUU KU3HU (KpealuuoHM3M). ['Mmore3a MOCTOSIHHOTIO
camMo3aposKJIeHus )KU3HU U e€ onposepxkeHue onbitamu ®@. Penu, JI. Cnannannanu, JI. ITactepa.
[IpoucxoxaeHne KU3HU U ACTPOOUOIIOTUSI.

OcHoBHbIE 3Tanbl HeopraHuueckoi »Bomonnu. [InanerapHas (reosoruyeckas) BOJIOLHUS.
XuMHUecKasi IBOJIONMS. AOHOreHHBIH CHUHTE3 OPraHMYECKHX BEIIECTB W3 HEOPraHUYECKHUX.
Omeir C. Mumutepa u I'. KOpu. OOpaszoBanue mnonumepoB u3 MoHOMepoB. KoarepBarHas
runore3a A. M. Omnapuna, rumote3a nepBuuHoro OynboHa JIkx. XomnaeiHa, reHeTuyeckas
runote3a I'. Mémnepa. PubGosumel (T. UYekx) m rumoresa «vupa PHK» V. T'mnGepra.
dopmupoBaHue MeMOpaH U BOSHUKHOBEHHUE NPOTOKIICTKH.

Hcropus 3emmum u metonsl €€ wusydeHus. lickomaemble OpPraHM4ecKUE OCTaTKH.
l'eoxpononoruss u e€ Meronpl. OTHOcUTeNbHAasE W aOCOJIOTHAsE  TE€OXPOHOJIOTHSL.
["'eoxpoHoONOrnYecKas mKajaa: 30Hbl, IPbl, HEPHOJBI, SITOXH.



Hauanbnbie 3Tanel oprannyeckoil 3Bostounu. [losiBieHre U 3BOIOLUS MEPBBIX KIETOK.
OBomonust MeTabonu3ma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. CoBpeMEHHbIE MHKpPOOHBIC
OMOIUIEHKM Kak aHajor mnepBbix Ha 3emuie coobmiectB. Ctpomaronuthl. [IpokapuoTsl u
3YKapHuOTHI.

[Ipoucxoxaenne sykapuoT (cMMOMOTeHe3). DBOIIOIMOHHOE MPOUCXOXKIEHUE BUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOUYHBIX  OpPraHU3MOB. BO3HUKHOBEHHE  OCHOBHBIX  TPYIIII
MHOTOKJIETOYHBIX OPTaHHU3MOB.

OcHoBHBIE 3Talbl HBOJIONMU BbhICHIUX pacTeHUid. OCHOBHBIE apoMOpP(O3bl pacTEHHIA.
Brixon pactenuit Ha cyumry. IlosiBleHuMe CHOpPOBBIX pacTeHUH W 3aBOEBAHME HMMH CYUIM.
Cemennble pactenust. [IponcxoxkaeHne HBETKOBBIX PACTEHUH.

OCHOBHBIE 3Tambl ABONIONUUA KUBOTHOTO Mupa. OCHOBHBIE apoMOp(}O3bl KUBOTHBIX.
Benackas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX THUIOB. [lepBble XOpI0BBIC
KUBOTHBIE. J)KU3Hb B BOJE. DBOIIONUS MO3BOHOUHBIX. [Ipoucxoxaenne ampuOuil U penTuiImii.
[IpoucxoxaeHne MICKONMUTAIUX W nTull. [lpuHinmn kmoueBoro apomopdosza. OcBoeHue
0EeCI03BOHOYHBIMU Y TTO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PazButue ku3Hu Ha 3emIie 10 3paM U IepuoaaM: apxeu, NpoTepo30i, Majieo30il, Me3030H,
KaiiHO30#. OOmas xapakTepuUCTHKa KJIMMara M TeoJIOTMYeCKUX TmporeccoB. l[losBrenue u
paciBeT XapaKTepHBIX OPTaHU3MOB. YTJIe00pa3oBaHME: €Tr0 YCIOBHUS W BIUSHUE HA Ta30BBIHA
cocTaB aTMOC(]epHl.

MaccoBble BBIMMpPaHHsI — 3KOJOTMYECKHE KpU3UChl mpouuioro. ITpuumsbl u cineactBus
MaccoBbIX BbIMHUpaHH. COBpEeMEHHBIH SKOJIOTHUYECKHN KpU3HC, ero ocodeHHocTu. [Ipobmema
COXpaHeHHs OMOpa3HoOoOpasus Ha 3emie.

CoBpeMeHHAsI cHCTEMa OPTaHWYECKOro Mupa. [IpUHIUIBI KIaCCU(PUKAIUNA OPTaHU3MOB.
OCHOBHBIE CUCTEMAaTUYECKHUE IPYIIIBI OPraHU3MOB.

JlemoHCcTpamumn

[Moptpetsr: @. Penu, JI. Cnamnanuanu, JI. Ilactep, M. . Meunukos, A. U. Onapun, JIx.
Xonneitn, I'. Ménnep, C. Munep, I'. IOpu.

Tabmuupl u cxembl: «Cxema omnbita @. Peany, «Cxema onwita JI. IlacTepa mo usydenuro
caMo3apokJieHus ku3Hm», «Cxema ombitTa C. Mumiepa, I'. FOpu», «3Jrtanbl HeopraHnyeckou
3BOMIOLUNY, «I'eoxpoHosioruueckas mkana», «HaudanpHble 3Tanbl OPraHUYECKON 3BOJIIOIIUNY,
«Cxema oOpa3zoBaHusi JYKapuoT MyTéM cuMOMoOreHe3a», «CucreMa >KHBOW MPHPOIBD,
«Ctpoenne  Bupyca», «Apomopdos3sl pacteHuit», «PurHMOPUTE), «OIHOKIETOYHBIC
BOZOpOCIN», «MHOrOKIETOUHbIe BOJopocin», «Mxm», «llanmoporHukm», «l'onoceMeHHbIE
pactenus», «Opraibl IIBETKOBBIX pacTeHui», «(CxeMa pa3BUTHUS KUBOTHOTO MHpPay,
«ApomMopho3bsl  KHBOTHBIX», «IIpocteiimme», «KumeunononoctHsiey, «Ilmockue dYepBuy»,
«YenucroHorue, «PpI0OBIY, «3eMHOBOIHBIEY, «ITpecMbIkaromuecs», «IITHey,
«Mnekonuraronmey, «Pa3BuTue IKM3HM B apXeWckoul aspey», «Pa3BuTMe IKHM3HH B
MPOTEPO3OMCKON 3pe», «Pa3BuTue KHU3HM B MNAICO30MCKOW 3pe», «PazButue XKu3Hu B
Me3030icKkoil 3pe», «Pa3BuThe XKU3HM B KailHO30HCKOH »3pe», «CoBpeMeHHas cucrema
OpPTaHUYECKOTO MHUPAY.

O6opynoBanue: repOapuu pacTeHUN pa3IUYHBIX OTAEIOB, KOJUICKIIUA HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJJIEKIIMM HWIJIOKOXKUX, CKEJIEThl
MO3BOHOYHBIX JKUBOTHBIX, 4yueja NTUIl U 3BEpeHd, KOJUICKIMU OKAMEHEJIOCTEH, IOJIE3HBIX
MCKOIIa€MBbIX, MYJISIKH OPTaHUYECKHUX OCTAaTKOB OPTaHH3MOB.

Bupryanbnas jgaGoparopHas padora «MoaenupoBanue onbiToB Musnepa—tOpu 1o
U3YYEeHUI0 a0MOTEHHOTO CHHTE3a OPraHMYECKUX COSAMHEHUN B IEPBUYHOM aTMocdepe».



Jlaboparopnasi pabora «M3ydyeHue M ONUCAHHWE HCKOMAEMBIX OCTATKOB JPEBHHUX
OpPraHU3MOB).

I[IpakTnueckas padora «l3yueHue ocoOeHHOCTEN CTPOEHMS PACTEHUH pas3HbBIX
OTJIETIOBY.

IIpakTnueckas padora «/3yueHne ocoOEHHOCTEH CTPOSHUS TO3BOHOYHBIX KHUBOTHBIX).

Tema S. IIpoucxo:kaeHne 4eJ10BeKa — AHTPONOreHe3

Pa3nens! u 3aaun aHTPONOIOTMU. METo/1bI aHTPOTIOTIOTHH.

CraHOBJIEHHE MPEJCTABICHUNA O MPOUCXOKICHUU 4YeIOBEKa. Pelnrno3Hele BO33pEHUSI.
CoBpeMeHHbIE HAYUHBIE TEOPHH.

CxoncTBo uyenoBeka ¢ KMBOTHBIMHM. (CuHcTeMaTHUECKOE TOJOKEHUE  YeJIOBEKa.
CBuzerenbcTBa CXOJACTBA YEJIOBEKa C JKUBOTHBIMHM: CpPaBHHUTEIbHO-MOp(dooruueckue,
sMOpuosIoTUYeCKUe, (PU3HOIOro-OMOXUMHYECKHe, MoBeAeHueckue. OTiauuMs YenoBeKa OT
KUBOTHBIX. [IpAMOX0KI€HNE U KOMILJIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BuTue rojaoBHOrO
MO3ra U BTOPOW CUTHAJIBHOM CUCTEMBL.

JBuwxyme  cuiabl  (pakTopel) — aHTpONOreHe3a:  OWOJIOTMYECKHE,  COLUANIbHBIE.
CooTHolleHre OHOJIOTMYEeCKUX U COLMANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTauu aHTpororeHe3a. PanHue yesnoBexooOpa3Hble 00e3bsHbl (IPOKOHCYJIBI)
¥ paHHUE TIOHTH/BI — OOIIHME MPEIKH YeIOBEKOOOPa3HBIX 00€3bsH U JI0AEH. ABCTPATONUTEKH —
JBYHOTHE TNPEIKH JIroAei. YenoBek yMenblid, NepBble M3TOTOBJIECHUS OpyAuid Tpyla. HemoBek
NPSMOXOSIIMNI M TEePBBIA BBIXOJ JIFOACH 3a mpenensl Adpuxu. YenoBek reimenbOeprekuii —
o01IMii MpeaoK HeaHepTaIbCKOTO YeIOBeKa U YeIoBeKa pa3yMHOro. YeaoBek HeaH1epTaabCKui
Kak BHUJ JIFOJEH XOJIOJHOrO KiuMara. YenoBeK pa3yMHbI COBPEMEHHOIO THUIIA, JEHHUCOBCKHM
YeJIOBEK, OCBOEHNE KOHTMHEHTOB 3a npeaenamMu Adpuku. [laneoreneruka u najieoreHoOMMKa.

DBOJIIOIHMS COBPEMEHHOTO YeJIOBEKa. ECTeCTBEHHBIM OTOOpP B MOMYJISIIUSAX YEIOBEKA.
MytauuonHsiii iporiecc u nonumopdusm. [lonynsiuonHbie BOIHBL, Apeiid TeHOB, MUTpaLUs U
«3( ekt ocHOBATENS» B MOMYJISILIUAX COBPEMEHHOT'O YEJIOBEKA.

Yenoseueckue pacbl. [lonstue o pace. bonbiune packl: eBpomneougHast (eBpasuiickas),
aBCTpaso-HerpouHasl (PKBAaTOpHUAJIbHAS), MOHTOJIOWHAs (a3uMaTCKO-aMepuKaHcKas). Bpems u
NyTH pacceleHus 4YeloBeKa Mo [uiaHere. EnuHcTBO 4yenmoBewyeckux pac. Hayunas
HECOCTOSITENILHOCTh ~ pacu3Ma.  [IpHcrocoONeHHOCTh  4YeloBeKa K  PasHbIM  yCIOBHUSAM
OKpYyXaromie cpeapl. BiausHue reorpaduveckoii cpeabl U apeida reHoB Ha MOPQOJIOTHIO U
(hU3HONIOTHIO YeTIOBeKa.

MexaucuuIUIMHapHble  MEeToJbl B (u3uueckoi (OMOIOTUYECKOM) aHTPOMOJIOTHH.
OBOJIOMOHHAsA ~ aHTPOIOJIOTHA M MAJCOAHTPOIIOJIOTHS  YEJIOBEYECKUX  MOIYJIALHUM.
buocounaneHple  uccieqoBaHMS ~— NpUPOABI  yenoBeka.  lccienoBaHue — KORBOJIOLMU
OHMOJIOrMYECKOI0 U COLUATBHOIO B YEJIOBEKE.

JemoHcTpaunu

IMoprpersr: Y. dapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuel ¥ cxeMbl: «MeETOIbl  aHTPOMOJIOTHM», «[OJOBHOM MO3r deIOBEKay,
«YenoBexkooOpa3Hble 00€3bsiHBDY, «CKEJIEeT yelnoBeKa M CKeJleT MHMMaH3e», «PyIuMeHTsl u
aTaBU3MbI», «/[BHXKylIME CHUJIBI aHTPONOreHe3a», «OBOJIIOIUOHHOE JPEBO YEIIOBEKay,
«ABcTpanonurek», «HemoBek yMensblit», «HenoBek npAMoXoasauuiny, «leHucoBCKuil 4enoBeK»
«Heannepranbupl», «KpomanboHip», «llpenku uvenoBekay, «ITambl 3BOJIOLUU UYEIOBEKAY,
«Pacepl yenoBekay.

O6opynoBaHue: MyJISKM OKaMEHEJIOCTeH, IPEeIMETOB MaTepHAIbHON KYJIbTYpPhI IPEIKOB
4ejoBeKa, penpoaykuuu (pororpaduu) KapTUH C MHUQPOJIOTMYECKUMH U Oubieickumu



CIO)KETaMH MTPOUCXOKICHHUS YeloBeka, (poTorpaduu HaX0JA0K MCKOMAeMbIX OCTATKOB YEJIOBEKaA,
CKEJIET YeJIOBEKa, MOJIETb Yepena 4eJloBeKa M Yepena IIMMIIaH3€, MOJIENb KUCTH YeJIOBEKa U
KHCTH HIMMITaH3€, MOJIENIU TOpCa MPEJIKOB YEIOBEKa.

Jlaboparopnasi pa6ora «M3yueHne OCOOCHHOCTEH CTPOCHHS CKeJleTa 4YeIOBeKa,
CBSI3aHHBIX C IPSIMOXOXKICHUEM.

IIpakTnyeckas padora «/3yueHne 7KOJIOTHUECKUX aJalTallii YEI0BEKay.

Tema 6. OJkojoruss — HaykKa O B3aHMOOTHOUIIEHHSIX OPraHuU3MOB H
HAJ0PraHUu3MEeHHBIX CHCTEM € OKPY:Kalollei cpeaoi

3apoxaeHue W pa3BUTHE HKojoruu B Tpyaax A. ['ymbonsara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tenciau, B. H. CykauéBa. Pa3znensl u 3agaum skonoruu. CBs3b
9KOJIOTUH C IPYTUMHU HayKaMH.

Metonsl skonoruu. [loneBbie HaOMIOAEHUS. DKCIEPUMEHThI B AKOJIOIMU: MPUPOAHBIE U
nabopaTopHble. MoenupoBaHuEe B KOJIOTHH. MOHUTOPUHT OKPY’KAIOIIEH CPENbl: JTOKAIbHBIH,
PETHOHANBHBIN U T100aIbHbII.

3HAYEHUE SKOJOTMYECKMX 3HAHUM IS 4YelOBEKa. DKOJOTMYECKOE MHUPOBO33PEHHUE Kak
OCHOBAa CBA3€H YeJIOBEYeCTBA C MNpUponod. P@OpMHpPOBAHME SKOJOTHYECKOW KYJIbTYpbl U
3KOJIOTMYECKON I'PaMOTHOCTH HACEJICHHUS.

JdemoHcTpauuu

[optpetsi: A. I'ymbonsar, K. @. Pynse, H. A. CeBeprios, 3. ['ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuupl u cxemsbl: «Pa3nensl skongorumy», «MeTonbl sKojorun», «CxemMa MOHUTOpPUHTA
OKPY’KaIoIIeH cpeanh».

JlabopaTropHasi padora «/3ydyeHne METOJ0B SKOJIOTMUYECKUX HCCIIETOBAHUI.

Tema 7. Opranusmsl U cpefa 0OMTaAHUSA

Oxosiornueckue  (GakToppl W 3aKOHOMEpPHOCTH uXx jaectBus. Kiaccudukamms
JKOJIOTMUECKUX  (akTopoB: abuoThyeckue, OUOTHYECKHE, aHTpomnoreHuele.  OOmue
3aKOHOMEPHOCTH JACUCTBUS 3KoIornyeckux paxtopos. [Ipasuno munumyma (K. [npenrens, 1O.
JInbux). TonepaHTHOCTh. DBPUOUOHTHBIC U CTCHOOMOHTHBIC OPTaHU3MBI.

Abuotnyeckue gaktopsl. CBeT Kak 3konoruueckuii pakrop. JleiicTBue pasHbIX y4acTKOB
COJIHEYHOTO CIIEKTpa HAa OPTraHU3Mbl. OKOJOTMYECKHE TpYNIbl PACTEHUW W KUBOTHBIX IO
OTHOIIEHHUIO K cBeTy. CurnanpHas poisib cBera. doTonepnoausm.

Temmeparypa Kak skojormdeckuit Qaxtop. [leiicTtBue TemmepaTypbl Ha OpraHU3MBL
[ToiikunoTepMHbIE 1 TOMOHOTEPMHBIE OPTraHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTaHU3MBI.

BrnaxHocTs kak skojorumueckuit ¢akrop. IIpucnocobnenuss pacTeHuii K MOAJEPKaHUIO
BojHOro Oamanca. Kiaccudukanus pacteHuid mo OTHOUIeHHIO K Bojge. IlpucnocoOienus
YKUBOTHBIX K U3MEHEHHIO BOJJHOTO PEXKHUMA.

Cpenbl oOuTaHMSI OpraHU3MOB: BOJIHAs, HA3€MHO-BO3/YIIHAs, MOYBEHHAs, ITyOWHHAas
MOJIMTOYBEHHAsA, BHYTpPHOpPraHu3MeHHas. DU3HKO-XMMHUYECKHEe OCOOCHHOCTH Cpell OOMTaHus
opranu3MoB. [IpucrnocobaeHns opraHu3MoB K KU3HU B Pa3HBIX cpesiax.

buonoruueckue purmel. BHeninue 1 BHyTpeHHUE pUTMbl. CyTOUHBIE M TOJUYHBIE PUTMBI.
[Ipucnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIIOBUN KU3HU.

JKuznennsie dopmbl opranu3moB. [lonsitue o xu3HeHHOU (opme. KusHeHHBIE (HOPMBI
pacTeHUM: JepeBbsl, KyCTapHUKHU, KYyCTAPHUUKH, MHOTOJETHUE TpaBbl, OJHOJETHUE TpPaBbI.



XKuzneHnole (GOpPMBI JKUBOTHBIX: THAPOOHMOHTHI, T€OOHMOHTHI, a’dpOOHOHTHL. (OCOOEHHOCTH
CTpOEHHS U 00pa3a KU3HU.

buotnueckue  Qaktopel. Buapl OHMOTHYECKHMX  B3aUMOJEWCTBUN:  KOHKYPEHIIMS,
XHUIIHAYECTBO, CUMOMO3 U ero ¢opmel. [lapazutusm, koomeparus, MyTyaln3M, KOMMEHCATIU3M
(KBapTHpaHTCTBO, HaxyJeOHWYecTBO). Herpoduueckne B3auMoaeWcTBUA  (TOMHYECKHE,
(dopuueckue, (abpuueckue). 3HaUCHUE OMOTUYCCKUX B3aMMOJACHCTBHIA IS CYIIECTBOBAHUS
OpraHU3MOB B cpesie oouTanus. [[puHINI KOHKYPEHTHOTO UCKITIOUEHUSI.

JemoHcTpauuu

Tabmuipl u cxeMbl: «JKonoruueckue GakTopbl», «CBETOBOM CHEKTPY», «IKOIOTHUECKUE
TPYIIIBI )KUBOTHBIX MO OTHOIICHUIO K CBETY», « TeMIOKPOBHBIE KUBOTHBIE», «XOJOJHOKPOBHBIC
KUBOTHBIEY», «DU3NOIOTMYECKUE aJanTalli XUBOTHBIX», «Cpelnbl OOWTaHUS OPraHU3MOBY,
«buonornyeckue putMbly, «KuszneHusie Gopmbl pacTeHuit», « KusHeHHbIe (OPMBI JKUBOTHBIX),
«JKocHucTeMa MIMPOKOIUCTBEHHOIO Jieca», «IKOCUCTEMa XBOMHOro Jyeca», «llenu nutanusy,
«XumnangyectBoy, «Ilapasutuzm», «Konkypenmus», «Cumomnosy, «KommeHcammuzmy».

O6opynoBanue: repbapuud pacTeHW W JKUBOTHBIX, MPHUCIIOCOOJICHHBIX K BIUSHUIO
pPa3IMYHBIX  DKOJOTHYECKUX  (PaKTOpPOB, TepOapuu  CBETOJNIOOMBBIX, TECHEIIOOMBBIX |
TEHEBBIHOCIIMBBIX PACTEHUIl, CBETONIOOMBBIC, TCHEMIOOMBHIE U TEHEBHIHOCIHBBIE KOMHATHBIC
pacteHus, repOapuM W KOJUJICKIMH TEIUIONIOOUBBIX, 3UMOCTOMKHX, MOPO30yCTOMYUBBIX
pacTeHuii, dYydenra NTHIl W 3Bepei, repOapuu pacTEHUH, OTHOCAIIMXCS K TUTpOQHTaM,
kcepouraMm, Mme3oduTaM, KOMHATHBIE PACTEHHUS HaHHBIX TPYMI, KOJUIEKIUH IKUBOTHBIX,
OoOUTAIONINX B Pa3HBIX cpefax, repOaphu U KOJUIEKIIMH PACTeHUH W KMBOTHBIX, 00JaJaroIInX
yepTaMyd TPHUCIIOCOOJCHHOCTH K CE30HHBIM W3MEHEHUSM YCIOBUH JKHU3HH, TepOapuu u
KOJUICKIINA PACTECHUH W >KUBOTHBIX PAa3IMYHBIX J>KU3HCHHBIX ()OPM, KOJUICKIIMH KHUBOTHBIX,
Y4acCTBYIOUIMX B Pa3IMYHBIX OMOTUYECKHX B3aUMOACHCTBUSIX.

JlaGopaTopnas padora «BrisiBiaeHue npucnocoOIeHU OpraHu3MOB K BIUSHUIO CBETAY.

JlaGopaTopnass paGora «BbIsSBICHHE NPUCTIOCOONCHUN OpPraHU3MOB K BIIUSHUIO
TEMIIEpaTypPbD».

JlabopaTopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 pPa3HBIX MeECT
oOUTaHUM.

Tema 8. Jko/10rusi BUA0B M NOMYJISAIHI

DKOJIOTUYECKHE XapaKTePUCTUKHU nomyssiiuu. [lomynsuus kak Ouonoruueckasl cCUucTema.
Pons HeomHOpomHOCTH Cpenbl, (U3HUECKUX OapbepoB M OCOOCHHOCTEH OMOJOTHHM BHIOB B
(hopMHUPOBaHUH MTPOCTPAHCTBEHHOMN CTPYKTYpPHI MOMyJsiiuii. OCHOBHBIE MMOKA3aTeI MOMYJIALINU:
YUCJIIEHHOCTh, IJIOTHOCTh, BO3pACTHAas W MOJIOBas CTPYKTypa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTpALIUSL.

DKojorydeckas CTpykTypa nomyisiuuu. OleHKa YUCIEHHOCTH Momyisuuu. J(nHamuka
NOMYJISALUU U €€ peryssiius. buotnueckuil moTeHuMan nonyssuui. MoaenupoBaHue TUHAMUKA
nonyysiuud. KpuBble pocta uyucineHHoctu nonynsuuu. Kpusbsle BbDKuBaHMs. Perymsmus
YHCICHHOCTH TOMYJISIMA: poJib (aKTOPOB, 3aBUCAIIUX M HE 3aBHCALIMX OT IJIOTHOCTH.
DKOJOTrH4ecKHe cTpateruu BuoB (1- u K-crparerun).

[Tonsitue 00 »sKonoruueckod Humie Buga. Mectoobutanue. MHoromepHass MOZENb
akosiornyeckor HumM Jx.M. XarunHcona. Pa3smepsl 3xonornueckoit Humu. [loreHmansHas u
peann30BaHHAs HULIU.

Bun xak cucrema nomyisiiuid. Apeanbl BUIOB. BuAbl M HMX KU3HEHHbBIE CTPATETHU.
DKOJIOTMYECKUE IKBUBAJICHTBHI.



3aKOHOMEPHOCTU TMOBEJICHUS M MUIpPALMi KUBOTHBIX. buojnornueckue WHBa3UU
YyKEepPOJIHBIX BUIOB.

JdemoHcTpauuun

[Toptpet: k. . XaTunHCOH.

Tabmuiel u cxeMbl: «IKOJIOTHYECKUE XapaKTePUCTUKU monmysiuny, «[IpoctpancTBeHHas
CTpPYKTypa mnonyisauun», «Bo3pacTHbie mnupamuasl nomyiasiuun», «CKOpPOCTh 3aceieHust
MOBEPXHOCTH 3eMJIM Pa3IMYHBIMH OpraHu3Mamm», «Mopjenb 3Kkonorudeckoit Humm Jx. .
XaTuynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJUIEKIIUN KHUBOTHBIX.

JlaGopaTopHas padota «IIpucnocoOnenus: ceMsH pacTeHUI K PacCEeICHUION.

Tema 9. Jkos0orus cooduecTB. IKOJOrH4ecKUe CHCTEMBI.

CooOmiectBa opranu3moB. buoreHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MaMH B
OuoreHose.

Okocuctema kak oTkpeitasg cucrema (A. JIx. Tencnwm). DyHKUMOHAIBHBIE OJIOKU
OPTraHU3MOB B JKOCHCTEME: IMPOAYLIEHTHI, KOHCYMEHTHI, peayleHThl. Tpoduueckne ypoBHH.
Tpoduueckue nenu u cetu. A6uornyeckue 00ku 3kocucteM. [1oUBBI U MBI B SKOCHUCTEMaX.
KpyroBopoT BemiecTB 1 NOTOK SHEPTHH B SKOCUCTEME.

OcCHOBHBIE MTOKa3aTeNHN IKOCUCTEMBI. bruomacca u mpoayKius. DKOJIOTHYeCKUe MUPaMUJIbI
yucesl, OnomMacchl U SHEPTUH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @uykmyayuu. HanpaBieHHbIE
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKiecCuu. [lepBUUHbIE M BTOPUYHBIE CYKIIECCHH M HX
OPUYUHBL. AHTPOTIOTEHHBIE BO3ICHCTBHS Ha CyKineccud. KiuMakcHOe CcOOOIIEeCTBO.
buopasnoobpa3ue 1 noJHOTa KPyroBOpOTa BELIECTB — OCHOBA YCTOMYMBOCTH COOOLIECTB.

[IpupoaHbie 3KOCUCTEMBI. JKOCUCMEMbL 03€P U peK. IDKOCUCmeMbl Mopel U OKeaHos.
Oxocucmemvl myHOp, 1eco8, cmenetl, NyCmbvlHb.

AHTpOIIOT€HHBIE  3KOCUCTEMBI. Arposkocuctema. ArpoueHo3. Pasmuuus mexay
AQHTPOIIOTCHHBIMH M MIPUPOIHBIMU YKOCUCTEMAMH.

VYpb6oskocuctempl. OCHOBHBIE KOMITIOHEHTHI ypOoskocucteM. ['opojackas diopa u dayna.
CuHanTpomnuzanus ropojackoi (¢ayHbl. buomornueckoe ¥ XO34WCTBEHHOE 3HAYCHUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aUMOJICHCTBUH  OpraHMU3MOB B
aKocucTteMax. Ponb kackaomozo 3¢pgexma u 6udos-30upukamopos (Kiouevlx 6udos) 8
@yHrkyuonuposanuu  sxocucmem. llepeHOC HHEPrUM U BEHIECTB MEXAY CMEXHBIMU
SKOCUCTEMAaMH. Y CTOMYMBOCTb OpPraHMW3MOB, TMONYJSALMA © 3KOCUCTEM B  YCIOBHSIX
€CTECTBEHHBIX U AHTPONIOTEHHBIX BO3JACHCTBUM.

Mexanuzmbl  8030eticmeus  3a2psA3HeHUll  PA3HLIX  MUNO8 HA  CYOOP2AHUBMEHHOM,
OpP2AHUBMEHHOM, HNONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHO8bl IKOIOSULECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 8030eticmausi. MeToqoIoTusT MOHUTOPUHTA €CTeCTBEHHBIX U
AQHTPOIIOT€HHBIX IKOCUCTEM.

JdemoHcTpanuu

[Toptpet: A. Ix. Tencnu.

Tabmuiet u cxeMbl: «CTpyKTypa OHMOLIEH03a», « IKOCUCTEMA ITUPOKOIMCTBEHHOTO JIeCay,
«JKocucTeMa XBOWMHOTO Jjecay, «DYHKIMOHAIbHBIE TPYIIBI OPraHU3MOB B 3KOCHUCTEMEY,
«KpyroBopor BemecTB B dkocucteme», «llemm mnwmTanus (macTOWIIHAS, ETPUTHAs)»,
«OKosornyeckas nmupamujia yucen», « JKojorudyeckas nupamuaa Ouomaccbn, « IKOJIOTHYecKas
nupamuga sHeprum», «OOpa3oBanue Oomorta», «llepBuuHas cykueccus», «BoccraHoBieHue



Jeca moclie moxkapa», «IKOCHCTeMa 03epa», «ArpolueHo3», «KpyroBopoT BeHIECTB UM MOTOK
SHEPTUM B arpoleHosey, «lIpumepsl ypboskocuctem».

OGopynoBanue: repbapuyl pacTeHU, KOJUICKIIMM HACEKOMBIX, uydesla TTHI[ U 3BEpeH,
repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTEHHI, aKBApUYM KaK MOJIEIb SKOCUCTEMBI.

IIpakTnyeckas padora «l3zydeHue u onrucanue ypooIKOCHCTEMBI.

JlaGopaTopHas padora «l3ydueHne pazHOOOpa3UsT MEIKUX TTOYBEHHBIX WICHUCTOHOTHX B
Pa3HBIX SKOCUCTEMAX).

IKeKypeust «IKCKypcHs B TUIIUYHBIN OuoreoneHos (B ayOpaBy, Oepe3HSK, €bHUK, Ha
CYXOJIOJIbHBIHN WM MOMMEHHBIH JIyT, 03ep0, 00JI0TO)».

IKeKypeHs «IKCKYypCHsl B arpo3KOCUCTEMY (Ha IMOJIE UM B TEIUIMYHOE XO3SHUCTBO)».

Tema 10. Buocdepa — rinodajbHas IKoCHCTEMA

buocdepa — oOuiernianerapnas o0osiouka 3emid, /i€ CYHIECTBYET WJIM CYyIIeCTBOBaja
*u3Hb. Pa3BuTne npeacrasienuit o buocdepe B Tpynax 3. 3rocca. Yuenue B. U. Bepnaackoro o
6uocdepe. O6snactu 6nocheps! u e€ cocran. JKupoe BemecTBo Onocheps! 1 ero GyHKIUU.

3aKOHOMEpPHOCTH cyiecTBoBaHus 6uocdepsl. OcodeHHOCTH Onochepsl Kak rio0ambHOM
skocuctembl. JluHamuuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OMOTreOXMMHYECKHE UKIBI (Yriepoa, a30Ta). PUTMHYHOCTD sBIIeHUH B Ouochepe.

3onaneHOCTh Onochepsl. [TonsTre o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHJIpa, XBOWHBIE
jeca, CMEUIaHHbIE U HIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHBI, ITyCTHIHU, TPONIMUYECKUE Jieca,
BBICOKOTOPBS. KiTuMar, pacTUTENbHBIN U )KUBOTHBIM MU OMOMOB CYIITH.

CtpykTypa ¥ (QyHKUUS S>KMBBIX CHCTEM, OIIEHKAa WX PECYpPCHOrO TMOTeHIHala u
O6uochepHbIX QyHKIHI.

JdemMoHcTpanuu

[Toptpetsi: B. U. Bepnaackuii, 3. 3rocc.

Tabmunet u cxemsl: «I'eochepsr 3emnny», «Kpyrosopot asora B mpupone», «Kpyrosopor
yriepojia B npupojie», «Kpyrosopot kuciopoaa B npupone», «KpyroBopoT Boabl B IPUPOIE,
«OcHoBHBIE OuOMBI cymmy», «Knumatudyeckue mosica 3emun», «TyHuapa», «Taiiray,
«Cmemannbii - jec», «llupokonuctBeHubli jnec», «Cremby, «CaBanHHay, «llycThiHSY,
«Tponuueckuit necy.

Oo6opynoBanue: repOapuu pacTeHUN Pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YesioBeK U OKpYKAWOIIAs cpeaa

DKOJIOTHYECKUE KPU3UCHI M WX TpUYHHBL Bo3aeicTBue denoBeka Ha Ouocdepy.
3arpsi3HeHUEe BO3IYyIIHOM cpeabl. OxpaHa Bo3ayxa. 3arps3HeHHe BOAHOW cpenpl. OxpaHa
BOJHBIX pecypcoB. Pa3zpymienne nouBbl. OXpaHa NOUYBEHHBIX pecypcoB. M3MeHeHue kiumara.

AHTpOIIOr€HHOE  BO3/CICTBHME HA pacTUTEIbHBIM M KUBOTHBIM Mup. OxpaHa
pacTUTEIBLHOTO M )KMBOTHOTO MHpa. OCHOBHBIE MPUHIIMIIBI OXpaHbl MpUpoabl. KpacHble KHUTH.
Oco60 oxpansiembie npupoaubie Tepputopuu (OOIIT). botanuveckue caapl ¥ 300J0THYECKHE
MapKH.

OCHOBHBIE TIPUHIUIIBI YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA M MpUpOAbl. PamroHnansHOe
IPUPOJIONIONB30BAaHUE M COXpaHEHHe OuoJormdyeckoro paszHooOpasus 3emnu. OOmue
3aKOHOMEPHOCTH TJI00ATBHBIX SKOJIOTHUECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpH3Hca
U €r0 BEPOSITHBIC MOCIIEACTBUS.

Pa3Bute METOJOB MOHUTOPUHIA PA3BUTHSL OIMACHBIX TEXHOTEHHBIX IPOILIECCOB.
Cucmemuvie ucciedosanus nepexooa K pecypcocbepezaroueli U KOHKYPEHMOCNOCOOHOU
aHepeemuxke. buonozuueckoe paznoobpasue u duopecypcuvl. Hayuonanvhvle ungopmayuonmsvie
cucmemvl, obecneuugaroujue O0OCMyn K UHDOpMAYUU NO COCMOSHUIO OMOEIbHLIX QU008 U



akocucmem. OCHO8bL IKOpeabUIUMayuu IKOCUCmeMm U cnocob08 6opbobL ¢ OUONOBPENCOCHUAMUL.
Pexoncmpykyus MOpCKUX U HA3EMHBIX IKOCUCTNEM.
JdemoHcTpauuun
TaOmuel W cxeMbl: «3arpsi3HeHHe aTMmochepnl», «3arps3HeHue TUIPOochepb,
«3arpsisHeHne  mouBbl», «llapHukoBbi  3ddekr», «Ocobo oxpaHseMble MPUPOJHBIC
TeppuTOpUn», «MOJIENN YITPABISAEMOTO MUPay.
O6opynoBanue: ¢dortorpadhuu OXpaHSIEMBIX pACTEHUH U KUBOTHBIX KpacHOW KHUTH
Poccuiickoit ®eneparuu, KpacHoil KHUTH peruoHa.



INVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTA HA
YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHMUSA

JIMHHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ysbTaTaM OCBOCHHS OOYYAIOIUMUCS MPOTPAMM
cpemHero o0miero 00pa3oBaHus: JHYHOCTHBIC, METAPEIMETHBIE U TIPEIMETHEIE.

B cTpykType JHYHOCTHBIX pe3yJbTaTOB OCBOEHHUS MPOTPaMMbl IO OWOJIOTUH BBIJIEICHbI
CIIEYIOIINE COCTABJISIONINE: OCO3HAHWE OOYYAIOMIMMHCS POCCHUICKON Tpa)IaHCKOW HISHTUYHOCTH —
TOTOBHOCTU K CaMOPAa3BUTHUIO, CAMOCTOSATEIBHOCTM M CaMOOIPENCICHUIO, Haaiudyue MOmueayuu K
0o0y4eHHI0 OHOJIOTUH, YeleHanpasieHHoe pa3eumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIIOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPATUIMI pa3BUTHUS OUOJIIOTMYECKOTO 3HAHUS, 2OMOBHOCHb U
cnocobnocms 00Yy4YaIONIUXCSI PYKOBOJCTBOBATHCSI B CBOEH JAESITENBHOCTH IEHHOCTHO-CMBICIIOBBIMH
YCTaHOBKaMHM, NPUCYIIUMH CHUCTEME OHOJIOrMYecKoro oOpa3oBaHUs, Haiuyue HpPa8OCO3HAHUS
9KOJIOTMUYECKOH KYJIBTYPbl, CHOCOOHOCMU CMAaBUmMb I€TIN U CTPOUTH )KU3HEHHbIE TJIAHBI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHSI MPOTPAMMBI MO0 OMOJIOTHH JOCTUTAIOTCS B €IMHCTBE YUeOHOM
U BOCHUTATEIbHOM  JIEATEIBHOCTH B COOTBETCTBMM  C  TPAJAULHUOHHBIMHU  POCCUUCKUMU
COLIMOKYJITYPHBIMU, HCTOPUYECKUMU U TyXOBHO-HPABCTBEHHBIMH [IEHHOCTSIMH, TIPHHSITHIMU B OOIIIECTBE
MpaBUJiaMd ¥ HOPMaMH TIOBEJIEHUS W CIOCOOCTBYIOT MPOIIECCAM CAaMOIIO3HAHHS, CAMOBOCIIMTAHMS U
CaMOpPA3BUTHs, Pa3BUTUS BHYTPEHHEH MO3MLMHU JIMYHOCTH, MATPUOTHU3MAa M YBAKEHMUS K 3aKOHY U
MIPaBOIOPAIKY, YEJIOBEKY Tpy/Ja U CTapIIieMy MOKOJIEHHUIO, B3AUMHOTO YBa)KE€HUsI, OEPEKHOTO OTHOIICHHUS
K KyJbTYPHOMY HACIECIUI0 M TPAJUIMUSAM MHOTOHAUMOHAJIBHOro Hapona Poccuiickoii ®enepaumu,
MPUPOJAE U OKPYKAIOILEH cpelie.

JIndHOCTHBIE pe3yNbTaThl OCBOEHHUS ydeOHoro mpenMera «buonorus» IOMKHBI OTpaXkaTh
TOTOBHOCTb U CIIOCOOHOCTH 00yUaIoIUXcs PyKOBOJCTBOBATHCS CPOPMUPOBAHHON BHYTPEHHEH MO3UITHEH
JUYHOCTH, CHCTEMON  IIEHHOCTHBIX  OpHUCHTAlMH, T[O3UTHUBHBIX  BHYTPEHHUX  YOEXKICHUH,
COOTBETCTBYIOIINX TPAAUIIMOHHBIM IIEHHOCTSM POCCHHCKOrO O0OIEeCcTBa, pPaCHIUPEHHE >KU3HEHHOTO
ONbITa W ONBITA JEATEIBHOCTH B IIPOLIECCE PEaTU3aALMH OCHOBHBIX HAIPABJICHUN BOCHHUTATEIBHON
JeATEIbHOCTH, B TOM YUCJIE€ B YACTHU:

1) rpamaaHCKOTr0 BOCIUTAHMS:

c(OPMUPOBAHHOCTh TPAXKJIAHCKON TO3UIMH OOYYarOMIerocss Kak aKTUBHOTO W OTBETCTBEHHOTO
YJIeHa POCCUIICKOro 00I11ecTBa;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00s13aHHOCTEH, YBa)KEHUE 3aKOHA U MTPABOTIOPSIIKA;

TOTOBHOCTH K COBMECTHOM TBOPUECKOH JAESITETLHOCTHU MIPH CO3JJaHUH YYEOHBIX MPOEKTOB, PEIICHUN
y4eOHBIX U IMO3HABATEIBHBIX 33]1a4, BHIMOJIHEHUN OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTh OMpPEACNATh COOCTBEHHYIO TO3HMIIMIO 1O OTHOIICHHIO K SIBJICHHUSM COBPEMEHHOU
KHU3HU U OOBSICHATD €€;

YMEHHE YUYUTBIBATb B CBOUX JEUCTBUAX HEOOXOIMMOCTh KOHCTPYKTHBHOTO B3aMMOJCHCTBUS
JIOZICH ¢ pa3HBIMU yOCKICHUSIMH, KYIbTYPHBIMHU IICHHOCTSIMU M COITUAIBHBIM TIOJIOKEHUEM;

TOTOBHOCTbH K COTPYJAHHYECTBY B MPOIECCE COBMECTHOTO BBIMOTHEHUSI YUEOHBIX, MTO3HABATEIHHBIX
U HCCIIEIOBATENbCKUX 3a]a4, YBAKUTEIHHOIO OTHOIICHHS K MHEHHIO OIIMOHEHTOB MPU OOCYKICHHUU
CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO CONCPIKAHMUS;

TOTOBHOCTbH K TYMAHUTAPHOM M BOJIOHTEPCKOU JIEATENBHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(OpMHUPOBAHHOCTh POCCUHCKOM I'paKAaHCKOW MIEHTUYHOCTH, TATPUOTU3MA, YBAXKEHHUS K CBOEMY
HapoJly, 4yBCTBA OTBETCTBEHHOCTH Iiepes PoauHoM, ropnocTu 3a ¢BOM Kpaii, cBor0 PoauHy, CBOH SA3BIK U
KYJIbTYPY, IPOILJIOE U HACTOAIIEE MHOTOHALIMOHAIBLHOTO Hapoaa Poccnu;



LIECHHOCTHOE OTHOIIEHHWE K MPUPOJHOMY HACIEAUI0 W TMAMSATHUKAM HOPHUPOAbI, JTOCTHKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIOCOOHOCTh OIICHWBATh BKJIAJ POCCHUHUCKHX YYEHBIX B CTAHOBJIEHHWE W pa3BUTHE OWOJIOTHH,
NOHMMAaHUs 3HAaYeHUs OUOJIOTMH B MO3HAHUM 3aKOHOB MPHUPOJBI, B JKU3HHU YEJIOBEKa U COBPEMEHHOTO
o0111eCcTBA;

ujeiiHas yOeIEHHOCTh, TOTOBHOCTh K CITY>KEHUIO U 3ammre OTeduecTBa, OTBETCTBEHHOCTH 3a €T0
cynn0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUICKOT0 HApOAa;

c(hOpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO TIOBEICHUS;

CIOCOOHOCTh OIIEHHWBATh CUTYaIlMI0O W TMPUHUMATh OCO3HAHHBIC PEHICHHUS, OPHCHTHPYSACH Ha
MOpaIbHO-HPABCTBEHHbIE HOPMBI U LICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMUMBOTO OYyAYIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM POJHUTENSIM, CO3/IaHUIO CEMbHM Ha OCHOBE OCO3HAHHOTO
NPUHSTUS LIEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU C TPaAULIMSIMU HapoaoB Poccuu;

4) 3cTeTHYECKOr0 BOCIIUTAHMSI:

ACTETHMYECKOE OTHOIIEHHE K MHpPYy, BKIIOUYas OJCTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA,

TMOHUMAaHUE SMOIMOHAIIBHOTO BO3ICHCTBUS KUBOM IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHUIO B Pa3HbIX BUAAX HMCKYCCTBA, CTPEMJICHHE MPOSBIATH KauecTBa
TBOPYECKOH TNYHOCTH;

5) ¢usnueckoro BocnuTaHMs, (GOPMHUPOBAHMS KYJIbTYPbI 310POBbSI U 3MOLHMOHAJIBLHOIO
Os1aronmosyqus:

MOHUMaHUE W pealn3anus 370pOBOTO M 0€30macHOro o0pasza KU3HHM (30pOBOE IHTAHHE,
COONIOZICHHE THUTMEHUYECKHMX TMPaBHJI W HOPM, COalaHCUPOBAHHBIM pPEXHUM 3aHATUA U OTAbIXA,
perymsipHasi ¢pu3nyYecKas aKTUBHOCTH), OEPEKHOr0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIEHUS K
coOCTBEHHOMY (PU3HUYECKOMY U TICUXUIECKOMY 3/I0POBBIO;

MMOHMMAaHHUE IIEHHOCTH MPaBWJI MHAMBUAYAIbHOTO M KOJUJIEKTUBHOTO 0O€30MacHOro IMOBEIEHUs B
CUTYalUsX, YTPOKAIOLIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HaHUE MOCIEACTBUI M HETIPUSTUS BPEIHBIX MPUBBIUEK (YIOTPEOICHHS alKOTOJIs, HAPKOTHKOB,
KypeHHUs);

6) TPya10BOr0 BOCIUTAHMS:

TOTOBHOCTD K TPY/y, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPY10J1t00ue;

TOTOBHOCTh K AaKTHBHOM JE€ATEIbHOCTH TEXHOJIOIMYECKONM M COLMAJIbHOW HaNpaBIC€HHOCTH,
CMOCOOHOCTh UHUIIMUPOBATH, INIAHUPOBATH U CAMOCTOSITENIBHO BBITIOJIHITH TAKYIO JAESTEIHHOCTD;

WHTEpPEC K pa3IuyHbiM cdepaM MpoPEeCCHOHATBPHOW JeATeTbHOCTH, YMEHHE COBEpIIaTh
OCO3HaHHBIN BBIOOP Oyay1ieil mpodeccrun u peanr3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE IIJIaHbI;

TOTOBHOCTb U CLIOCOOHOCTH K 00Pa30BaHUIO U CaMOOOPAa30BAHUIO HA TIPOTSKEHUH BCEH KU3HU;

7) 3K0JIOTMYECKOTr0 BOCTINTAHUS:

9KOJIOTUYECKH IIeJIECO00pa3HOE OTHOIICHHE K MPUPOJIC KaK UCTOYHUKY KU3HHU Ha 3emiie, OCHOBE
e€ CylIecTBOBAaHMUS;

MOBBIIIEHUE YPOBHSI 9KOJOTUYECKON KyIbTYPBhI: IPHOOPETEHUE OMBITA INIAHUPOBAHUS TOCTYIIKOB U
OIICHKU UX BO3MOXHBIX MOCJIEICTBUM JIJISi OKPY>KAIOIIEH Cpebl;

OCO3HaHUE TJI00ATILHOTO XapaKTepa KOJIOTHUYECKUX MPOOJIeM U ITyTeH UX PEIICHUS;

CIIOCOOHOCTh HCMOJIb30BaTh MpUOOpeTaeMble MPU HM3YYEHUHU OMOJOTUU 3HAHUS M YMEHHUS MpH
pelieHuu TpoOJieM, CBSA3aHHBIX C PAIMOHATIBHBIM TMPUPOAOIONIBE30BaHUEM (COONIOACHHUE MPaBUII
MOBEJICHUs B NPHUPOJE, HAMPABICHHBIX HA COXpPAaHEHUE PaBHOBECHUS B HKOCUCTEMAX, OXpaHy BHJIOB,
IKOocUcTeM, Ouocdepsi);



AKTUBHOE HEINPUATUE JEUCTBUN, NPUHOCALIMX BpPEI OKPYKAIOLIEW NPUPOJHOW Cpene, yYMEHHE
IPOrHO3UPOBAaTh HEOJArONpPUSTHBIE HKOJIOTMYECKUE IIOCIEACTBUS MPEANPUHUMAEMbIX JAEUCTBUNA H
MpeI0TBPALIATh UX;

HaJIM4HMe PA3BUTOIO 3KOJIOTMYECKOr0 MBIIUICHHUS, SKOJIOTMYECKON KyJIbTYpbI, ONbITA IESITEIIbHOCTU
9KOJIOTMUECKOM  HAINPaBIEHHOCTH, YMEHHUS  pYKOBOJCTBOBaTbCS HMHU B  IIO3HABaTEJIbHOM,
KOMMYHHMKaTUBHOW M COLMAIbHON IMPAKTUKE, TOTOBHOCTU K yYaCTUIO B IPAKTHUUECKON IESATEIbHOCTH
JKOJIOTUYECKON HAIIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHUSA:

c(OpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 OOIIECTBEHHOH MPAKTHUKH, OCHOBAHHOT'O HA JMAJIOTe KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO
MeCTa B MOJUKYJIBTYPHOM MHPE;

COBEPILECHCTBOBAHUE SI3bIKOBOM M UYHUTATEIbCKOW KYJIBTYpPbl KaK CPEACTBA B3aAMMOJEHCTBUS MEXIY
JIOABMH U NTO3HAHUS MUPA;

MOHMMaHWE CIenU(pUKA OHOJIOTUM KaK HayKd, OCO3HaHusiA €€ poimu B (OPMHPOBAHUU
PaLMOHAIBbHOTO HAy4YHOI'O MBIIUIEHHS], CO3JaHUM IIEJIOCTHOIO IPEJICTaBICHHsI 00 OKpy)KarolleM MUpe
KaK O €IUHCTBE IMPUPO/IbI, YEIOBEKa U 00IeCTBa, B MO3HAHUU IPUPOJIHBIX 3aKOHOMEPHOCTEH U pelIeHUH
npo0seM COXpaHeHHsI TPUPOTHOIO PAaBHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OHMOJIOTUU JIJIsl COBPEMEHHOM LMBUIIM3AIMU: OOECIIEYeHHUsS HOBOTO
YPOBHSI pa3BUTHS MEIUIMHBI, CO3JaHUE TIEPCIIEKTHBHBIX OHOTEXHOJOTHHA, CIHOCOOHBIX pelIaTh
pecypcHbie MpoOIeMbl pa3BUTHS YEIOBEUYECTBA, MOMCKA IMyTEH BBIXOAA M3 INIOOATBHBIX HKOJIOTMYECKUX
npobiieM U ob0ecrneueHus: mepexoja K YCTOMUMBOMY pPa3BUTHIO, DPAIMOHAIBHOMY HCIOJIb30BAHUIO
MPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHJAPTOB KU3HH;

3aWHTEPECOBAHHOCTh B TIONYYCHHH OWOJOTMYECKUX 3HAHMH B IIENAX MOBBIIMICHUS OO0IIeiH
KyJbTYpPBbI, €CTECTBEHHO-HAy4YHOI IPaMOTHOCTH, KaK COCTaBHOM 4acTu (yHKIIMOHAJIHHOW T'PaMOTHOCTH
oOyudaromuxcsi, GopMupyemMont Ipu U3y4eHUH OUOJIOTUH;

MOHMMaHHE CYIIHOCTH METO/IOB IMO3HAHMS, HCIIOIb3yeMbIX B €CTECTBEHHBIX HayKax, CHOCOOHOCTH
UCTIONIb30BaTh TIOJTy4YaeMble 3HAHUS IS aHalu3a U OOBSICHEHHs SBICHUH OKPYXKAIOIIEro MHUpa M
MPOUCXOJIIMX B HEM U3MEHEHHUHM, yMEHHE JieJaTb OOOCHOBAaHHBIE 3aKIIOYEHHS HA OCHOBE HAYYHBIX
(haKTOB ¥ UMEIOIIMXCS IaHHBIX C IIeJIBIO MOJIYYEeHUs JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS Ui pelieHHus mpolieM B
peaJIbHBIX KU3HEHHBIX CUTYalLUsX;

OCO3HAaHHE LIEHHOCTH HAy4YHOM JEeSATEJbHOCTH, TOTOBHOCTh OCYIIECTBIISAITh IPOEKTHYIO H
HCCJIEI0BATENIbCKYIO AESTENbHOCTh HHIMBUYAJIbHO U B TPYIIIIE;

TOTOBHOCTb M CHOCOOHOCTh K HENMPEPHIBHOMY 0Opa30BaHUIO M caMOOOPa30BaHUIO, K AKTUBHOMY
MIOJTYYECHHUIO HOBBIX 3HAHHUH MO OMOJIOTUU B COOTBETCTBHH C KU3HEHHBIMH ITOTPEOHOCTSAMHU.

METAIIPEIMETHBIE PE3YJIbTATBI

MertamnpeaMeTHbIe pe3yIbTaThl OCBOCHHS yUeOHOTo npeameTa «bronorus» BKIIOYAIOT: 3HAYUMbIE
s (GOPMHUPOBAHHUA  MHUPOBO33PEHUS  OOYYarOIUMXCAd  MEKIUCHUIUIMHAPHBIE  (MEXIIPEIMETHBIC)
oOlIeHayYHbIE MOHATHS, OTPa)KaloIKE LEJIOCTHOCTh HAYYHOW KapTHUHBI MHUpa U CHEUU(PUKY METOIOB
MIO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BELIECTBO, DHEPrHs, SBICHHE, IPOLECC, CUCTEMA,
Hay4HbIM (aKT, OPUHIMI, TMIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEJOBaHUE, HAOIIOICHUE,
U3MEpEeHUe, DSKCIEPUMEHT M Jpyrue); YHUBEpCalbHble YydeOHble JeHCTBHA (IIO3HABATENIbHBIC,
KOMMYHHUKATHBHBIE, PETYJISTHBHEIE), oOecreunBaronme GopMupoBanue (GpyHKIIMOHAIBHOW IPaMOTHOCTH
U COLMAJILHOM KOMIIETEHIMH OOYyYaloluXcs; CIOCOOHOCTh O0YYarolIMXCS MCIOJB30BaTh OCBOEHHBIE
MEXIUCIUIUIMHAPHBIE, MHUPOBO33pDEHUYECKHE 3HAHMA W YyHHBEpCaJbHble yueOHble JEHCTBHS B
[I03HABATEJILHOW U COL[UAIbHOU IIPAKTHKE.



B pesynbrate u3yueHus OMOJIOTMM HA YPOBHE CPEIHEro ooIiero o0pa3oBaHUs y 00y4aroIierocs
OynyTt chopMmHpoBaHBl IO3HABATENIbHBIE YHHUBEpCAJIbHbIE Y4YeOHbIE JAEHCTBHS, KOMMYHUKAaTHUBHBIE
yHHUBEpcajbHble Y4eOHbIe NEHCTBUS, PEryJATUBHbIE yHHBEpCajbHble Y4eOHbIE NEHCTBHS, COBMECTHAs
JeSITebHOCTb.

MertarnpeaMeTHble pe3yibTaThl OCBOCHUS MPOTPAMMBlI CPEIHEr0 O00Iero oOpa3zoBaHUs JIOJIKHBI
OTpaXkaTh:

OgBi1ageHne YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH /1HICTBHSIMH:

1) 6a30Bble JOrnYecKue AecTBUS:

CaMOCTOATENILHO (hOPMYIUPOBATh U aKTYaJIM3UPOBATh MPOOIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

HCIIOJIb30BaTh MPU OCBOCHUM 3HAHUN NPUEMBI JIOTMUECKOIO MBIIUIEHUS (aHanu3a, CUHTE3a,
CpaBHEHHUs, Kilaccu(ukanuy, 0000IIeHNs), paCKpbIBaTh CMBICT OMOJIOIMUECKUX MOHSTUN (BBIAEIATH UX
XapaKTepHble IIPU3HAKU, YCTAHABIMBATD CBA3U C IPYTHMU MOHATHIMH);

OIIpEACIIATh LIENIN ACITEIbHOCTH, 3a7aBasi MapaMeTpbl U KPUTEPUU UX JOCTUKEHHS, COOTHOCHUTH
pe3yNbTaThl JEATEIBHOCTH C ITOCTABJIEHHBIMU LIETSIMU;

HCII0JIb30BaTh OMOJIOTMYECKHUE MOHATHS JIIsl O0bsICHEHUS (DAKTOB U SIBJICHUI KUBOM MPUPOIBL;

CTPOUThH JIOTUYECKHUE PACCYXJIEHUS (MHAYKTUBHbBIC, JEIyKTHBHbIC, IO AHAJIOTUH), BBIABIATH
3aKOHOMEPHOCTH W NPOTHBOPEYMsS B pAcCMaTPUBAEMBIX SBJIECHUSX, (OPMYJIMPOBATH BBIBOJBI U
3aKJIFOYEHUS;

MPUMEHSTh CXEMHO-MOJICJIbHbIE CPEJICTBA JUIsl NPEJCTaBICHMUS CYILIECTBEHHBIX CBA3€H U
OTHOLICHMH B U3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TaKXKe IMPOTUBOPEUYMH pa3HOro poja,
BBISIBJICHHBIX B PA3JIUYHBIX MH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabarbiBaTh IUIaH pEIIEHUS MPOOJeMbl C yY€TOM aHaliM3a UMEIOIIUXCS MaTepHabHBIX U
HeMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JI€ATEIILHOCTb, OLIEHUBATh COOTBETCTBHE PE3yJIbTATOB LIENSIM, OLICHUBATh
PHUCKH MOCTIEICTBUI JeATEIbHOCTH;

KOOpDAMHUPOBaTb W  BBIIOJHATH paboOTy B  YCIOBHAX pEalbHOrO, BHUPTYAJIbHOTO U
KOMOMHHMPOBAHHOI'O B3aUMO/JICHCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIIICHUE IPU PEIIEHUH KU3HEHHBIX IPOOIEM.

2) 0a30BbIe UCCIEA0BATENbCKUE eiCTBHS:

BJIQJIETh HABBIKAMHM Yy4e€OHO-HCCIEIOBATEIbCKOW M TMPOEKTHOW JEATENbHOCTH, HaBBIKAMHU
paspelieHus: mpodsieM, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAaMOCTOSITEIbBHOMY ITOMCKY METOJIOB PELIEHUS
MPaKTUYECKHX 3a]1a4, IPUMEHEHHUIO Pa3IMUHbIX METOJI0OB IMO3HAHUS;

UCIOJIb30BaTh  pA3jMyHble BUABI JIEATEIBHOCTH MO TIOJY4YEHUIO HOBOTO 3HAHUA, €ro
UHTEpHpeTanuy, NpeoOpa3oBaHUI0 U NPUMEHEHUIO B YUeOHBIX CUTYalUsAX, B TOM UYHUCIIE MIPU CO3AAHUU
y4€OHBIX U COLUAIbHBIX ITPOEKTOB;

(¢bopMUpOoBaTh HAay4YHBIM THUI MBIIIJICHUS, BIIAJETh HAYYHOM TEPMUHOJIOTHEH, KIIOUEBBIMU
HOHATUSMH U METO/IaMU;

CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4M B 00Pa30BaTENbHON AEATEIBHOCTH M )KU3HEHHBIX
CUTYyaIHSAX;

BBISIBJISITh IIPUUMHHO-CJIE/ICTBEHHBIE CBSI3W W aKTyaJIM3UpPOBATh 3aJady, BbIABUIaTh T'MIIOTE3Y €&
pelleHus, HaxOQUTh ApryMEHThl AJs J0Ka3aTelbCTBAa CBOMX YTBEP)KICHWH, 3aJaBaTh IHapamMeTpsl U
KPUTEPHUH PELICHHUS;

AHAJIN3UPOBATh IOJIyYEHHBIE B XOJ€ PELICHUS 3aJadd Pe3yJbTaTbl, KPUTUYECKU OLICHUBATh UX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLICHUBATh IPUOOPETEHHBII ONBIT;

OCYILECTBIISATh  LI€JICHANIPABICHHBIM MOUCK IIepeHoca CpeICcTB M CIOCOOOB JACWUCTBUS B
npodeccuoHABHYIO Cpeny;

YMETb IEPEHOCUTD 3HAHUS B IO3HABATENIbHYIO U MPAKTUYECKYIO 00JIaCTH KU3HEACSITEIbHOCTH;



YMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIE HJIEH, MpeAaraTh OPUTHHAIBHBIC TIOJXOAbI M PEIICHUs, CTaBUTh MPOOIEMbI U
3aJ1a4uu, JIOMYCKAIOIINE allbTePHATHBHBIC PEIICHHS.

3) pabora c unopmaunmeii:

OPHEHTUPOBATHCS B PA3IUYHBIX MCTOUYHUKAX MHPOpPMALUU (TEKCTe y4eOHOTo MOcoOMs, Hay4dHO-
HOMYJISIPHOM TMTEpaType, OMOJIOTHYECKUX CIOBApSIX U CIPAaBOYHHKAX, KOMIBIOTEPHBIX 0a3ax NaHHBIX, B
WuTepHere), aHaMM3UpOBaTh WHPOPMALHUIO PA3IUYHBIX BUAOB U (OPM MPEICTABICHUS, KPUTHUECKU
OLIEHUBATh €€ I0CTOBEPHOCTh U HEPOTUBOPEUNBOCTD;

(hopMyIHpPOBATH 3aMIPOCHl U IPUMEHATH PA3IMUHbIE METOBI IPU MTOUCKE U 0TOOpE OMOTOTHYECKOIM
nHpopManuy, HeOOXOAMMOH IS BBIMIOJIHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  WCIOJIB30BaHUS ~ MHPOPMAIMOHHO-KOMMYHUKATHBHBIX  TEXHOJIOTHH,
COBEPILEHCTBOBATh KYJIbTYPY aKTUBHOI'O HCIOIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BbIOMPATh ONTHUMAJIbHYIO (OpMY HpPEICTaBICHUS OMONIOTHYECKOM HH(OpMaIu
(cxemsl, rpaduKy, TMarpaMMbl, TaOJIHUIIBI, PUCYHKH U APYTOe);

WCIIOIb30BaTh HAYYHBIA S3BIK B KaU€CTBE CPEJCTBA MpHU paboTe ¢ OMOIorndecKkor uHpOpMaIuei:
IPUMEHATh XUMHUYECKHe, GU3NYEeCKUe U MaTeMaTUYecKre 3HaKU U CUMBOJIbI, (hopMyJibl, aOOpeBuaTypy,
HOMEHKJIATypy, UCIOJIb30BaTh U MPEe0OPa30BbIBATh 3HAKOBO-CUMBOJINUECKUE CPE/ICTBA HATJITHOCTH;

BJIQJIETh HaBbIKAMH PACIO3HABaHMA W 3aIIUTHl MH(POpMaLuu, WHPOPMAIMOHHON 0€301macHOCTH
JTHYHOCTH.

OsJiaieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH J1eHCTBUAMU:

1) oOmenue:

OCYILECTBIISATh KOMMYHHKALIMM BO BCeX c(epax >KHU3HM, aKTHBHO Y4YacTBOBATh B JIUAJIOTE WIIH
JMICKYCCHH TI0 CYIIECTBY OOCYXIaeMod TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKA3bIBATH CYXICHUS
OTHOCHUTEJIHO BBINIOJHEHUS IpPEeJIaraéMoi 3aJaud, YYUThIBATh UHTEPECHl U COINIACOBAHHOCTh MO3MLIUHI
JPYTUX YYaCTHUKOB AMAJIOra WK AUCKYCCHH);

pacro3HaBaTh HeBEepOaJbHBIE CPEJCTBA OOLICHHS, MOHMMATh 3HAYCHHWE COIMAIBbHBIX 3HAKOB,
NPEANOChUIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CHUTyallMd, yMeTb CMSTr4aTh KOH(JIHMKTBI M BECTH
IIEPErOBOPHI;

BJIAJETh PA3JIMYHBIMU CHOcO0aMM OOIIEHUS U B3aUMOJCHCTBUSA, NMOHMMATh HAMEPEHUS IPYTUX
JrO/IeH, TIPOSIBIATH YBOKUTEIBHOE OTHOLIECHHE K COOECETHUKY U B KOPPEKTHOU (hopme GpopMynupoBaTh
CBOU BO3PAXKCHUS;

Pa3BEPHYTO U JIOTHYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCTIOIH30BAHNEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeJIbHOCTD:

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON U MHAMBHUYaJIbHON paOOThI IPU PELICHUU
OuosIorn4eckoil  mpoOieMbl, O00OCHOBBIBATH HEOOXOAUMOCTh TNPUMEHEHUS TPYNIOBBIX  (opMm
B3aUMOJICHCTBUS NP pelIeHNH y4eOHOil 3a1auu;

BBIOMpAaTh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBMH ¢ Yyu€ToM OOIIMX MHTEPECOB H
BO3MO>KHOCTEH Ka)KA0T0 4ileHa KOJUIEKTHUBA;

MPUHUMATD LIEJH COBMECTHOM JIEATEILHOCTH, OPraHU30BBIBAaTh U KOOPAMHUPOBATH ACUCTBUS 1O €&
JOCTH)KCHMIO: COCTaBIIATh IUIAH JCHCTBUM, pacHpeneisiaTb poiad ¢ Y4YETOM MHEHHH YYacCTHHUKOB,
00CyX/1aTh pe3yJIbTaTbl COBMECTHOM paldoThI;

OLIEHUBAaTh KayeCTBO CBOET0 BKJIAJAa M KaXKIOrO YYaCTHUKA KOMaHJAbI B OOMIMHA pe3ysbTaT IO
pa3paboTaHHBIM KPUTEPHUSIM;

npeuiaraTh HOBBIE MPOEKTHI, OICHWBATh WJAEH C TMO3WIHMHA HOBU3HBI, OPUTHHAIBHOCTH,
NPaKTUYECKOH 3HAYUMOCTH;

OCYILECTBIISATh TO3UTUBHOE CTPATETMUECKOE IOBEJIEHHE B PA3JIMYHBIX CHUTYalMsSX, MPOSBIATH
TBOPYECTBO U BOOOPAKEHUE, OBITh NHUITUATUBHBIM.

Ogiajienne YHUBEPCAJIbHBIMH PeryJsiTUBHbIMU 1€ CTBUSIMM:



1) camoopranusanus:

UCTIOJIb30BaTh OMOJIOTWYECKHE 3HAHMS NIl BBISBICHHS MPOOJEeM M UX pEIIeHUS B JKU3HEHHBIX H
y4eOHBIX CUTyalUsX;

BBIOMpAaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHUM II€JIeBblE U CMBICIOBBIE YCTAaHOBKM B CBOUX
JNEHCTBUAX M TMOCTYNKax II0O OTHOIIEHHWIO K JKUBOM IpPHUPOAE, CBOEMY 3I0POBBI0 M 310POBBIO
OKpYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISThH MO3HABATEIbHYIO NEATEIbHOCTD, BBISBIATH MPOOJIEMBI, CTABUTh U
(opMyIHpoBaTh COOCTBEHHBIE 3a7]aull B 00pa30BaTENbHOM AEATEIbHOCTH U )KU3HEHHBIX CUTYaIUX;

CaMOCTOSITEJIbHO COCTaBIIATh IUIAH pEIleHUs MNpoOJeMbl ¢ y4ETOM MMEIOLIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEIIOUTEHU;

JTaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paclupATh paMKU y4eOHOI0 IpeIMeTa Ha OCHOBE JIMUHBIX MPEANOUYTEHUH;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a PELLICHHE;

OLIEHUBATh MIPUOOPETEHHBIN OIIBIT;

CIoCcOOCTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO LIUPOKOH SPYAULIMH B Pa3HbIX 00JIaCTAX 3HAHUH,
IIOCTOSIHHO IOBBIIIATh CBOM 00pa30BaTeIbHbIN U KyJIbTYpHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTb, OLEHUBATh
COOTBETCTBHUE PE3YJITATOB LIEISIM;

BJIa/IeTh HAaBBIKAMHU I103HABATENBHOM pe(eKCHMM KaK OCO3HaHMSA COBEpLIAEMbIX JEHCTBUH U
MBICIUTENIBHBIX MPOLECCOB, UX pE3yJbTaTOB W OCHOBAaHHM, MCIOIb30BaTh NMPUEMBI pedIeKcuu A
OLIEHKU CHUTYalllH, BHIOOPA BEPHOTO PEILICHHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHMBBI U apTYMEHTBI IPYTMX IIPH aHAJIU3€E PE3yNIbTaTOB ACATECIbHOCTH;

3) npuHsiTHe ce0sl U APYrux:

MIPUHUMATD ce0sl, TOHUMAsi CBOM HEJOCTATKH U JIOCTOMHCTBA;

IPUHUMATh MOTHUBBI U ApIYMEHTBI JPYTUX IPU aHAINU3€E PE3yJbTaTOB AEATEIbHOCTH;

IIPU3HABATH CBOE IPABO U IPABO JPYTUX HA OLIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMH APYroro 4eaoBeka.

HNPEAMETHBIE PE3YJIBTATbBI

[IpenqmeTHbie pe3ynbTaThl OCBOCHHS cojepkaHus ydeOHoro mnpenmera «buonorus» Ha
yriyOJIEHHOM ypOBHE OPHUEHTHPOBAHBI Ha oOecredeHue NTPOPHIBHOTO OO0ydYeHHs OO0ydJaroIIHXCS
Oouonoruy. OHM BKIIOYAIOT: cHeluduUeckre s OUOJOrMM Hay4yHble 3HAHUS, YMEHHS U CIIOCOOBI
NEHCTBUI 1O OCBOCHHMIO, WHTEPIpETAllMM W TMpeoOpa3oBaHUIO 3HAHUM, BHUIBI ACSITENBHOCTH TIO
MIOJTyYEHHUIO HOBBIX 3HAHUH M UX MPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX, a TAKXKE B PEATbHBIX KU3HEHHBIX
cutyanusax. [IpeaMeTHbie pe3ybTaThl MPeICTABICHBI TI0 TO/IaM U3yYCHUS.

[IpenMeTHbIe pe3ynbTaThl OCBOCHHUs yudeOHoro mpenmera «buonorwus» B 10 knacce HOMKHBI
OTpaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MECTE€ M POJM OHOJIOTMM B CHCTEME €CTECTBEHHBIX HAyK, B
(hopMUPOBaHUM E€CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B IMO3HAHUM 3aKOHOB HPUPOJBI U PEUICHUU
mpo0JieM palMOHaIBbHOTO TMPHUPOOIOIB30BAHNS, O BKIAJAE POCCHICKUX M 3apyOEKHBIX YYEHBIX B
pa3BUTHE OMOJIOTHUH;

BJIQJICHUE CHCTEMOHl OMOJOrMYECKMX 3HaHMH, KOTOpas BKJIOYAET: OCHOBOIOJArarolme
OMOJOrMYeCKHe TEepPMUHBI W TOHATHUS (KHU3Hb, KIETKa, OpraHu3M, MeTadoyiu3M, TOMEoCTas,
CaMOpETyJISIIHsI, CaMOBOCIPOW3BEICHNE, HACIEICTBEHHOCTh, H3MEHYMBOCTh, POCT M pPAa3BUTHE),
ounonorudeckne Teopuu (kimerouHas teopust T. llIBanma, M. Illneiinena, P. BupxoBa, xpomocomHas



Teopust HaciencTBeHHOcTH T. Moprana), ydyenus (H. WM. BaBunoBa — o meHTpax MHOrooo6pasusi u
NPOMCXOXICHUS KYJBTYPHBIX PACTEHHH), 3aKOHBI (€AMHOOOpa3us TOTOMKOB IIEPBOTO MOKOJICHUS,
pacIernyeH s, YUCTOTH TaMeT, He3aBUCUMOro HacienoBaHusi [. MeHpaens, roMOJOrH4ecKUX pSAOB B
HacyencTBeHHOU n3MeHnunBoctu H. V. BaBunosa), npuHIUIBI (KOMITIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMM METOJAMU HAy4YHOTO TIO3HAHUS, HCIONb3YEeMBIX B OHOJIOTHYECKUX
UCCIIEIOBAaHMSX JKUBBIX 00BbEKTOB (OMHCaHUe, U3MEPEHUE, HAOIIOACHNE, SKCIIEPUMEHT);

YMEHHE BBIACIATh CYILIECTBEHHbIE IPU3HAKU: BUPYCOB, KIETOK TMPOKAPHOT M OIyKapHOT,
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOUHBIX OPTaHU3MOB, B TOM 4ucjie OakTepuil, IpuOOB, paCTeHMIA, JKUBOTHBIX
U YeJIOBEKa, CTPOEHUS OPraHoOB M CHCTEM OpIraHOB pAacTEHUl, *XMBOTHBIX, YEJIOBEKA, IPOLECCOB
KHU3HEEATSTPHOCTH, MPOTEKAIONINX B OPraHU3Max PACTEHH, )KUBOTHBIX U UYEJIOBEKAa, OMOIOTMYECKHX
MPOIIECCOB: OOMEHa BeEmIeCTB (MeTaboJiu3M), TMPEBPAIICHHUS SHEPTHH, OpOXKEHUsS, aBTOTPOPHOTO H
reTepoTpopHOro THUIIOB MUTaHUSA, (POTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meio3a, rameToreHesa,
SMOpHOreHe3a, MOCTIMOPHUOHAIBHOTO Pa3BUTHS, Pa3MHOKEHUS, HHANBUIYAIBHOTO Pa3BUTHS OpraHU3Ma
(oHTOTEHE3a), B3aUMOICHCTBHUS TEHOB, T€TEPO3KCa, UCKYCCTBEHHOT'O 0TOOpA;

YMEHHE YCTaHaBJIMBATh B3aUMOCBSI3U MEXJy OPraHOMJAMU KIETKU U UX (QYHKUMUSIMH, CTPOCHUEM
KJIETOK pa3HbIX TKaHEH M WX (PYHKUHMAMH, MEXIy OpraHaMd M CHUCTEMaMH OpPraHOB y pacTeHHI,
KHUBOTHBIX U YeJIOBEKa M UX (QYHKLHUAMH, MKy CUCTEMaMH OpraHOB U UX (QYHKIMIMHU, MEXKIY dTaraMu
oOMEHa BeIIEeCTB, JTalaMy KJIETOYHOTO IMKJIA M JKM3HEHHBIX LHKIOB OPIraHU3MOB, JTalaMu
SMOPHOHAIIEHOTO PA3BUTHS, TEHOTUTIOM M (PEHOTUTIOM, (PEHOTHIIOM H (haKTOpaMH Cpelbl OOUTAHHUS;

YMEHHE BBIABIIATH OTIIMYUTENbHBIE PU3HAKH JKUBBIX CHCTEM, B TOM YHCJIE PACTEHUH, )KUBOTHBIX U
YeJI0BeKa;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIME aPTryMEHTHl, OWOJOTHYECKYI0 TEPMHHOJIOTUIO U
CUMBOJIMKY JJIs1 JOKa3aTeJIbCTBA POJCTBA OPraHU3MOB Pa3HbIX CUCTEMAaTUYECKUX IPYIIII;

yMEHHE pemniatb OWOJIOTUYECKUE 3aJauM, BBISBISATh NPUYMHHO-CIEICTBEHHBIE CBSI3U MEXIY
UCCJIeTyeMbIMU OMOJOTHUECKUMH MPOLIECCAMU U SIBJICHUSIMHU, JIE1aTh BHIBOABI U IMPOTHO3bI HA OCHOBAHHUH
MOJIyYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBINONHATH Ja00paTOpHbIE M MpaKTH4YeCKue paboThl, COOM0ATh MpaBWia MpH padboTe C
y4eOHBIM U JTa0OPaTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIIBUTaTh TUIOTE3bI, MPOBEPATh MX SKCIEPUMEHTAIBHBIMHU CPEICTBaMU, (hopmyrupys
LIeJIb UCCIICI0OBaHMSI, aHAJTU3UPOBATh MTOJyUYCHHbIE PE3YyJIbTAThI U I€7aTh BIBOIbI;

YMEHHE y4acTBOBATh B Y4€OHO-HMCCIIEIOBATEIbCKONH paboTe MO0 OMOJIOTHH, SKOJIOTHH U MEIHUIIMHE,
MpoBOAMMON Ha 0a3e IIKOJbHBIX HAy4HbIX OOLIECTB, U MMyOJMYHO MPEICTABIATH IOJyYEHHBIE
pe3yNbTaThl HA YYEHUYECKUX KOH(PEPEHIINAX;

YMEHHE OLEHMBATh JTHUYECKUE AaCMEKThl COBPEMEHHBIX HCCIIEOBAaHUI B 00macTu OHONOTMH U
MEAMIMHBI (KJIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJAOTBOPEHHE, HANpaBICHHOE W3MEHEHUE T€HOMa MU
CO3/1aHH€ TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIA BBHIOOp Oyaymieil mnpodecCHOHATbHOW MAESITeTbHOCTH B
o0nacTd OHOJOrMM, MEIUIMHBL, OHWOTEXHOJIOTHH, BETEPUHAPUHU, CEJIbCKOIO XO3siCTBa, MNHUIIEBOMN
MPOMBIIIICHHOCTH, YTIIyONSATh IO3HABATEIbHBIA HHTEpEC, HANpaBIEHHBIH Ha OCO3HAHHBIA BBHIOOP
COOTBETCTBYIOIIEH Mpodeccuu 1 Mpo10JKEHNE ONOJIOTHYECKOT0 00pa30BaHUs B OpraHU3alUsAX CPEAHETO
po(heCcCHOHANBFHOTO U BBICIIEr0 00pa30BaHUsl.

[IpenmeTHble pe3ynbTaThl OCBOEHMs ydyeOHoro npeamera «buonmorusi» B 11 Knacce NOIKHBI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUH O MeECTe M pPOJM OHUOJOrMM B CUCTEME ECTECTBEHHBIX HAayK, B
(hopMHUPOBaHUM COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHUHBI MUpA, B MO3HAHUHM 3aKOHOB NMPUPOIbI U
pELICHUH 3KOJOIMYECKUX NpoOjeM dYeIoBeYecTBa, a TakkKe B PELICHWH BOIPOCOB PALMOHAIBHOIO
MIPUPOJIOTIONB30BaHUSA, U B (POPMUPOBAHUU [IEHHOCTHOTO OTHOUICHHUS K NMPHPOJIE, OOIIECTBY, YEIOBEKY, O
BKJIa/I€ POCCUICKUX U 3apyOeKHBIX YUEHBIX-OMOIOTOB B pa3BUTHE OUOJIOTHH;



YMEHHE BJAJeTh CHCTEMOW OHOJOTMYECKMX 3HAHMUH, KOTOpas BKIIOYACT OIpPEICICHUS |
NOHUMAaHHE CYIIHOCTH OCHOBOIIOJIAralOIIMX OMOJOTMYECKMX TEPMHUHOB M MOHATUH (BUA, SKOCUCTEMA,
ouocdepa), Owmonmornueckne Teopuu (dBomronMOHHAs Teopus Y. JlapBuHa, CHHTETHUYECKash TEOpHs
sBomtonun), yaeHus (A. H. CeBeprioBa — o myTsSX W HampasiieHUsx sBojtonun, B.M. Bepnanckoro — o
6uocdepe), 3aKoHbI (reHeTrnueckoro pasHoBecus Jlx. Xapau u B. BaiinOepra, 3apoJpIeBoro cxocTa
K. M. bopa), mpaBuna (mMunumyma HO. JIubGuxa, 3KOJIOTMYECKON MUpaMUIbl IHEPTUHU), THUIOTE3BI
(runoresa «mupa PHK» V. I'unbepta);

yMEHHE BJIaJIeTh OCHOBHBIMH METOJaMH HAY4YHOT'O MO3HAHUS, UCIOJIb3YEMBIMH B OMOJIOTHUECKHUX
HCCIIEZIOBAaHUAX JKUBBIX OOBEKTOB M IKOCHCTEM (OIHMCaHME, W3MEpEHue, HaOlIo/eHue, SKCIIEPUMEHT),
CII0c00aMH BBISIBJICHUS U OLICHKU aHTPOIOI'€HHbIX U3MEHEHUN B IPUPOJIE;

YMEHHE BBIIEIATh CYIIECTBEHHbIE NMPU3HAKU: BUAOB, OMOTEOIEHO30B, 3KOCUCTEM U Ouochepsl,
CTaOUIM3UPYIOLIEro, JABIKYIIETO M pa3pbIBAIOIIETO0 €CTECTBEHHOrO0 OTOOpa, auionaTpUyecKoro Hu
CUMIATPUYECKOT0 BUI000pPA30BaHUsS, BIUSHUSA ABMKYIIMX CHUJ SBOJIONMH HAa TeHO(OH[ MOMYJISAIHH,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K cpele OOWTaHMsA, YEpeJOBAaHUS HAINPABICHUHA HBOJIOIHH,
KpyroBOpPOTa BEILLIECTB U MOTOKA 3HEPTUU B IKOCUCTEMAX;

yMEHHE YCTaHABJIMBATh B3aUMOCBSI3M MEX]y MPOIECCaMU HBOJIIOLMH, IBMKYUIUMH CHIAMU
aHTPOIIOreHe3a, KOMIOHEHTaMHU Pa3IMUHBIX SKOCHUCTEM M MPUCIIOCOOICHUSAMHU K HUM OPraHU3MOB;

YMEHHUE BBISBIATH OTJIMYUTEIbHbBIE PU3HAKU JKUBBIX CUCTEM, NPHCIIOCOOIEHHOCTh BUIOB K Cpelie
oOuTaHus, aOMOTHYECKMX W OMOTHYECKHMX KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBS3€H OpPraHU3MOB B
c000111eCTBaX, aHTPOMOTEHHBIX U3MEHEHUI B 3KOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIONb30BaTh COOTBETCTBYIOIIME aPTyMEHTHI, OWOJIOTMYECKYI0 TEPMHHOJIOTHIO U
CHUMBOJIMKY JJISl JIOKa3aTeNbCTBA POJCTBA OPTaHU3MOB PA3HBIX CHCTEMATUYECKHX TPYII, B3aHMMOCBS3U
OpPTaHU3MOB U Cpeasl OOWTaHWs, EIWHCTBA YEIOBEYECKHX pac, HEOOXOAMMOCTH COXPaHEHUS
MHOT000pa3usi BUAOB U IKOCHCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MTPUPO/IBI U YEIOBEUYECTBA,

yMEHHE pemiatb OWOIIOTUYECKUE 3aJaud, BBISBISATh MPUUYUHHO-CIECICTBEHHBIC CBSI3U MEXKIY
UCCIIeyEeMbIMU OMOJIOTHYECKUMHU MPOLIECCAMHU U SIBJICHUSMU, JIEJIaTh BHIBOJIBI U IPOTHO3bI HA OCHOBAHUU
IIOJIyYEHHBIX PE3yJIbTATOB;

yMEHHUE BBITMOJHATD JIAOOPATOPHBIE U MPAKTHYECKUE padOTHI, COONIOAATh MpaBUjia Mpu padoTe ¢
y4eOHBIM U JTa00OPaTOPHBIM 000PYAO0BaHUEM;

YMEHHE BBIIBUTATh TUIOTE3bI, MPOBEPATh MX SKCICPUMEHTAIBHBIMH CPEICTBaMH, (hopmymupys
L€JIb UCCIIEI0BAaHMS, AaHAJIM3UPOBATh MIOJyUYEHHBIE PE3YJIbTAThI U J€JaTh BbIBOIBL;

yMEHHE y4acTBOBaTh B y4eOHO-HCCIIEI0BATEIbCKONW paboTe Mo OMOJIOTHH, SKOJIOTHH U MEJIULIUHE,
NpoBOAMMON Ha 0a3e MHIKOJBHBIX HAy4YHBIX OOHIECTB, W MYyOJMYHO TMPEACTABIATH MONyYECHHBIE
pe3yNbTaThl HA YUEHUYECKUX KOH(DEPEHIIHSIX;

YMEHHE OLIEHUBATh TUIIOTE3bl U TEOPUU O NMPOUCXOKICHUM JKU3HM, YEJIOBEKAa U YEJIOBEYECKUX pac,
0 MPUYMHAX, MOCJIEJCTBUAX U CIIOCO0aX MPeOTBpaIleHUs IN100aTbHBIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIA BBHIOOp Oyaymieil mnpodecCHOHATbHOW MAESITeTbHOCTH B
o0nacti OWOJIOTUH, SKOJOTUH, NPUPOAONOIb30BAHUS, MEIUIMHbBI, OHOTEXHOJIOTUH, TICUXOJIOTHH,
BETEpUHAPHUH, CEITHCKOTO X03HUCTBA, MUIIEBON MPOMBIIIICHHOCTH, YIITyOIsTh MO3HABATEIbHbIN HHTEPEC,
HaIpaBJICHHBIM HAa OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH MPOodeccCuu U MPoI0JKEHUE OMOJIOTHYECKOTO
o0pa3oBaHMs B OPraHU3alUAX CPEIHEro MPOPEeCCHOHANTBHOIO U BBICIIETO 00Pa30BaHHUS.
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

buonorust 10 knacc / [Taceunuk B.B.,Kamenckuit A.A.,PyomoB A.M. MockBa «
[Ipocsemienne»2020 r
buonorus 11 kiace / Ilaceunuk B.B.,Kamenckuit A.A.,PyomoB A.M. MockBa «

[Ipocsemnienne»2020 r

* buonorus. buonornyeckue cucrteMsl u mporecchl, 10 kimace/ Tepemor A.B.,
[Terpocosa P.A., O6mecTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO « MOI]
MHEMO3HNHA»

* buonorus. buonornyeckue cucrtemsl u mporieccsl, 11 kiacc/ Tepemor A.B.,
ITerpocosa P.A., O01iecTBO ¢ orpaHudeHHON O0TBETCTBEHHOCTHIO «MOL]

MHEMO3HNHA»

METOAUYECKHUE MATEPUAJIBI JJISA YUUTEJISA
[Toypounsie ansl 10 kitace nox penakuueit J[.K.bensesa, A.O. PyBuHckoro
buomnorus . [Toypounsie miiansl. [Ipodunbhbeiii ypoBeHs .M3aaTenscTBO

YUYUTEIIb

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET

bubmoreka I{OK https://m.edsoo.ru/863e6122 https://m.edsoo.ru/863e632a
bubmoreka [{OK https://m.edsoo.ru/863e¢6122
bubnuoreka [{OK https://m.edsoo.ru/863e6564
bubnuorexa L{IOK https://m.edsoo.ru/863e674e
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bubmmoreka I{OK https://m.edsoo.ru/863e¢6870
bubmmoreka I{OK https://m.edsoo.ru/863e6d5c
bubnuoreka [{OK https://m.edsoo.ru/863e6e88

bubmmoreka I{OK https://m.edsoo.ru/863e6f0 https://m.edsoo.ru/863e716¢
bubmoreka I{OK https://m.edsoo.ru/863e¢766¢
bubmuoreka [{OK https://m.edsoo.ru/863e7¢c98
bu6mumoreka I{OK https://m.edsoo.ru/863ea20e
bubmuoreka [{OK https://m.edsoo.ru/863¢9570
bu6mmoreka I{OK https://m.edsoo.ru/863e9cle
bu6mmoreka I{OK https://m.eds00.ru/863e99¢6
bu6nmmoreka I{OK https://m.edsoo.ru/863¢9da4
bu6nunoreka I{OK https://m.edsoo.ru/863e9ed0
bu6mmoreka I{OK https://m.edsoo.ru/863e9fde
bu6mmoreka I{OK https://m.edsoo.ru/863e9cle

bu6nmmoreka I{OK https://m.edsoo.ru/863ea5a6
bu6mmoreka I{OK https://m.edsoo.ru/863eabbe
bu6mmoreka I{OK https://m.edsoo.ru/863ea8bc



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc

