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HOSACHUTEJIBHAS 3AIIUCKA

[Iporpamma o yue6HOMy nipenmMety "buonorus” (nanee - 6MOJIOTH) HA YPOBHE CPEIHETO
obmero obpazoBanus pazpadorana Ha ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 o6pazoBanuu B Poccuiickoit ®enepanum», ®I'OC COO, Konmenuuu mnpenogaBaHus
yuebHoro npeamMera «bruonorus» u OCHOBHBIX MOJIOKEHHH (penepanbHoi paboueil mporpaMmbl
BOCIUTAHHUS.

VYueobnsii npenmer «buomorus» yrayonéaHoro ypoBHsS uszyudenus (10—11 xkmaccer)
SBIISICTCS OJHUM M3 KOMIIOHEHTOB MpPEIMETHOH 00macTh «ECTeCTBEeHHO-HAyUHBIE MPEAMETHD).
Cornacuo monoxenusim OI'OC COO mnpodunbHble y4yeOHBIE MPEIMETHI, H3y4aeMble Ha
yriIyOJIEHHOM YPOBHE, SBJISIFOTCS criocoOoM auddepeHnnannu oOydeHUs Ha YPOBHE CPETHET0
oOuiero o0pa3oBaHMsl M MPU3BaHbI 00ECHEUYUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIUM,
CpPEeOHMM OOIIMM, CPeIHUM MPOPECCHOHATBFHBIM W BBICIIUM oOpa3oBaHHeM. B To ke Bpems
KaXJIbI U3 3TUX y4eOHBIX IPEAMETOB JIOJDKEH ObITh OPUEHTHPOBAH HA MPHOPUTETHOE PEHICHUE
00pa3oBaTeNbHbIX, BOCIHUTATEIBHBIX M PAa3BUBAIOIIMX 3aJ]a4, CBA3aHHBIX C MpodopueHTtanuein
o0ydJaromuxcsi U CTUMYJIUPOBAaHHMEM HHTEpeca K KOHKPETHOM O0JacTH Hay4yHOTO 3HAHUA,
CBSI3aHHOTO C OHMOJIOTHEH, MEIUIIMHOW, SKOJOTHUEH, TCHUXOJIOTHEH, CIIOPTOM WM BOEHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npeamery "buosiorus" naér mpencraBieHne O LEIH U 3a/1a4ax
U3y4eHus yueOHoro npeamera «buonorus» Ha yriyOa€HHOM ypoOBHE, OINpeensieT 00s3aTenbHoe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHUEe, €ro CTPYKTypHpOBaHHE MO pa3ieliaM U Temaw,
pacnpeneseHre o KiaccaM, peKOMEHY€eT MOCIe0BaTEeIbHOCTh N3YUEHHs y4eOHOro MaTepualia
C Y4€TOM MEXNPEAMETHBIX M BHYTPUIPEIMETHBIX CBs3€H, JOTMKM Y4eOHOro Imporecca,
BO3PACTHBIX 0coOeHHOCTeH oOyuwaromuxcs. B mporpamme mo OuMojoruu peaian3oBaH MPUHIIKI
IPEEMCTBEHHOCTH C H3y4YeHHEM OHOJOrMM Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs,
Onmaromaps 4yeMy [pOCMaTpHUBAaeTCs  HAlpaBICHHOCTh Ha  MOCJEAYIOIlee  pa3BUTHE
OMOJOTUYECKUX 3HAHWM, OPUEHTHPOBAaHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHUS, IKOJOTHUECKOTO MBIIUIEHUS, MPEJCTaBICHUH O 340pOBOM 0Opas3e *KHM3HM, Ha
BOCIIUTaHHE OEpeHOro OTHOIIEHUS K OKpy»Karolled NpupoJHOoi cpene. B mporpamme mo
OMOJIOTUM TaK)Ke IOKa3aHbl BO3MOXKHOCTH ydeOHoro mnpenmera «buonorus» B peanuzanuu
tpeboBanuiit ®I'OC COO K mIaHUpPYEeMbIM JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM
pedynbrataM oOydeHHs U B (OPMUPOBAHUU OCHOBHBIX BHIOB Y4eOHO-TIO3HABATEIHHOM
JeSITebHOCTH O0YyYaroluXcsi 10 OCBOEHHIO COJepKaHUs OMOJOrMYECKOro oOpa3oBaHMs Ha
YPOBHE CpeHEro 001ero oopa3oBaHus.

VYueOunblii npeamer «buonorusi» Ha ypoBHe cpeAHero o0Iiero oOpa3oBaHHUs 3aBeplIacT
O6uonornyeckoe oOpa3oBaHue B IIKOJIE M OPUEHTUPOBAH Ha pacIIMpeHue U yriryOieHne 3HaHuH
oOyyaromuxcss O JKMBOH TpUpPO/AE, OCHOBAX MOJEKYJSPHOM M KIETOYHOH Ouosoruw,
HMOpHUOJIOTUN U OMOJOTUHU Pa3BUTHS, T€HETHKH, CENEKINH, OMOTEXHOJIOTHH, 3BOIIOIMOHHOTO
YYEHHUS U IKOJIOTUH.

N3zyuenne yuebHoro npeamera «buonorus» Ha yriay0JieHHOM YpOBHE OPUEHTHPOBAHO HA
HOJArOTOBKY OOyYaromuxcs K TOCIEAYIOUIeMy MOJIY4YeHHUI0 OHOJIOrHuyeckoro oOpa3oBaHHUs B
By3ax M OpraHM3alsIX CPeAHEro MpodeccHoHaIbHOro o0pazoBaHusa. OCHOBY €ro COJEpKaHUS
COCTaBJISIET CUCTEMa OMOJOTMYECKUX 3HAHUHM, MOJYYEHHBIX MPU H3YYEHHH OOydarolUMUCS
COOTBETCTBYIOIIUX CHCTEMAaTUYECKHX pa3esioB OHOJOTMM Ha YPOBHE OCHOBHOIO OOILEro
oOpa3oBanus, B 10—11 kimaccax 3TH 3HaHMA MTOTYYarOT pa3BUTHE. Tak, pacIIMPEHbI U YTIyOJIeHbI
OMOJIOTHYECKHE 3HAHUS O PACTEHHSX, JKUBOTHBIX, Ipubax, OaKkTepusix, OpraHu3Me 4YeloBeKa,



O0IMX 3aKOHOMEPHOCTSX KHM3HH, JONOJHUTENbHO BKJIIOUYEHBl OMOJIOTMYECKHUE CBEIEHUS
IPUKJIAJHOTO U IOMCKOBOTO XapaKTepa, KOTOPbIE MOXHO HCIIOJIb30BATh KaK OPUEHTHUPHI AJIs
nocienyoomero Beidopa npodeccun. Bo3MokHa Takke MHTErparis OMOJIOTHYECKUX 3HAHUH C
COOTBETCTBYIOIMMH 3HAHUSMH, IOJTYYEHHBIMU OOYUarOIIUMUCS IIPU U3YYEeHUH (PU3UKH, XUMHH,
reorpauu U MaTeMaTHKH.

CtpykTypa mporpammbl 1o ydeOHOMy mnpeamery "buonorus" oTpaxkaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIOLUOHHBIN MOAXOABI K M3ydeHuto Ouosornu. CoriacHO UM, HM3y4yaroTcs
CBOMCTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JUUIS JKUBBIX CUCTEM Pa3HOIO YPOBHs OpraHU3alluy,
9BOJIIOLIMM OPraHUYecKOro Mupa Ha 3emile, COXpPaHEHUs OMOJIOrMYEeCKOro pa3HooOpa3us
wianetsl. Tak, B 10 Kkiacce M3ydaroTCs OCHOBBI MOJICKYJIIDHOM M KJIETOYHOH OMOJIOTHH,
AMOPHOJIOTUN ¥ OMOJIOTUU Pa3BUTHS, TCHETUKU U CEJIEKLIUH, OMOTEXHOJIOTHH U CUHTETUYECKON
OMoJIOTHH, aKTyalu3upPYyHTCs 3HaHUS OOydaroluxcs Mo OOTaHUKE, 300JI0TMH, AHATOMMHH,
¢uzuonorun yenoseka. B 11 kiacce M3ydaroTcsi 3BOJIIOLMOHHOE YUYEHUE, OCHOBBI SKOJIOTUU U
ydeHue o ouocdepe.

VYueOublii mpenmer «buomorus» mTpu3BaH O00ECIIEYUTH OCBOEHHE OOYYaIOIMIMMUCS
OMOJIOTHYECKUX TEOpUM M 3aKOHOB, HJEH, NPUHIMIIOB W MpPaBMJ, JIEKAIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAyYHOH KapTUHBI MMpa, 3HAHUH O CTPOEHUHM, MHOrooOpasuu u
OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, [OMYJsLUU, OHOLEHO03a, 3KOCHCTEMBI, O BbIIAIOIIUXCS
HAy4YHBIX JOCTHKEHMSIX, COBPEMEHHBIX HCCIIEJOBAHMSIX B OMOJIOTMH, NPUKIAIHBIX acleKTax
Ouonornyeckux 3HaHui. /g pa3BUTHS U MOJJEp)KaHUS MHTEepeca 00ydaromuxcs K OMoIoruu
Hapsy CO 3HAYUTEIbHBIM 00BEMOM TEOPETUYECKOI'0 MaTepuaa B COJIEpKaHUM MPOrpaMMBI 110
OMOJIOTHH TIPEIYCMOTPEHO 3HAKOMCTBO C HMCTOPHEHN CTAaHOBJICHHS W Pa3BUTHS TOW WM MHOU
oOnacTu OMOJIOrMM, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX YUYEHBIX B PEIICHUE Ba)KHEHIIMX
OMOJIOTMYECKUX U HKOJIOTHUECKUX MTPOOIIEM.

Llens u3yuenus yue6Horo npeamera «buosorus» Ha yriyOn€HHOM ypoBHE — OBIIAJICHUE
0o0y4JarIUMHUC 3HAHUAMU O CTPYKTYPHO-()YHKIMOHAJIBHOM OpraHU3alluy >KUBBIX CHCTEM
Pa3HOTO paHra u NpuoOpeTeHrne YMEHUIN UCIIO0NIb30BaTh 3TH 3HAHUS B (POPMUPOBAHUU HHTEpEca
K omnpeaenéHHoi o0nacTu MpodecCHOHATBHON NEATENbHOCTH, CBA3AHHON ¢ OMOJNOTHEH, HIn K
BBIOOpY yueOHOT0 3aBeIeHHs I POAOIKEHUS OMOJIOTHYECKOro 00pa30BaHus.

Joctunxenue 1enu u3ydeHust yueOHoro npenmera «buonorus» Ha yriyOJ€HHOM YpPOBHE
oOecrieunBaeTcs pelIeHueM CIEAYOMNX 3aay:

OCBOCHME OOYyYaroIIMMHUCS CHUCTEMbl OHOJIOTMYECKUX 3HAHMH: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOpHUSX, KOHLEMIMIX, TMIIOTe3aX, 3aKOHAX, 3aKOHOMEpPHOCTSAX U IpaBWIIax,
COCTaBJISIIOLMX COBPEMEHHYIO €CTECTBEHHO-HAyYyHYH0 KapTUHY MHpa; O CTPOCHHH,
MHOT000pa3uu U OCOOEHHOCTAX OMOJOTMYECKHX CHCTEM (KJIETKa, OpraHu3M, MOIYJIALHUs, BUI,
OuoreoneHo3, Ouocdepa); 0 BBIJAIOIIUXCA OTKPBITHAX U COBPEMEHHBIX HCCIEIOBAHUAX B
OHOJIOTHH;

O3HAKOMJICHHE  OOydyarommxcs ¢  MeTOAaMM  TO3HAHMS  JKMBOM  NPUPOABL:
HCCJIEIOBATEILCKUMU METOAaMU OMOJIOTMUECKUX HayK (MOJIEKYJISIpHOW U KIETOYHON OMOoJoruw,
IMOPHOJIOTUN U OMOJIOTUU PA3BUTHS, TEHETUKU U CENIEKLIUHU, OMOTEXHOJIOTHMH U CUHTETUYECKON
OMONIOTHH,  TMAJEOHTOJOIMH, OKOJOTMM); METOAAMU  CaMOCTOSATENBHOTO  IPOBEICHHS
OMOJIOTHYECKNX HCCIIEeOBaHU B JabopaTopuu U B mpupojae (HaOmoaeHHe, H3MEpPEHUE,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIJICHUE OOYYAIOIMMUCS YMEHHSIMH: CaMOCTOSTEIbHO HAaXOIUTh, AHAIN3UPOBATH M
UCIIOJIb30BaTh OMOJIOTUYECKYI0 HH(OPMAIIHIO; TIOIH30BATHCS OMOJIOTMYECKON TePMUHOJIOTHEN U
CUMBOJIMKOW; YCTaHaBIMBaTh CBSI3b MEXKAY pa3BUTHEM OMOJIOTMM M COLMAIBHO-



SKOHOMHMYECKUMU M SKOJIOTMUYECKUMH NpoOJieMaMU YelIOBEYECTBA; OLEHUBATh IOCIEICTBUS
CBOCH [EATENFHOCTH 110 OTHOIIEHUIO K OKPY)KAIOLIEH NPUPOJHOU cpene, COOCTBEHHOMY
30pPOBBI0 W 3JI0POBBIO  OKPYXKAIOUIMX JIIOAEH; OOOCHOBBIBAaTb M COOJIOJATh  MEphI
npoUIakTUKU UHQEKIMOHHBIX 3a00J1eBaHMii, MpaBuiIa MOBEICHUS B MPUPOJIE U OOecTieyeHHs
0e30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B UPE3BbIYAWHBIX CUTYalUSX MPUPOIHOTO U
TEXHOIC€HHOI'O XapakKTepa; XapaKTepHU30BaTh COBPEMEHHBIE HAy4yHbIE OTKpPBITUS B o01acTu
OuoJjioruu;

pa3BUTHE y O0YYAIOUINXCS WHTEIUIEKTYyallbHbIX U TBOPYECKUX CIIOCOOHOCTEW B Ipoliecce
3HAKOMCTBA C BBIJAIOIIMMHCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEJOBAaHUSIMH B OHOJIOTHUH,
pemaeMbpIMi €10 MIpoOJIeMaMH, METOJOJIOTHEeH OHWOJIOTHYEeCKOTO HMCCIIETOBAaHMS, MPOBEICHUS
OKCIEPUMEHTAIBHBIX HWCCIEAOBAHUM, pemeHuss OWOJOTHYECKUX 3a/1ad, MOJEIUPOBAHUS
OMOJOrn4YecKrX 00BEKTOB U MPOLIECCOB;

BOCIIUTAHHUE Y OOYYArOIIMXCSl IEHHOCTHOTO OTHOIICHHs K JKUBOW MPHUPOJE B LEIOM U K
OTHEeNbHBIM €€ OO0bEeKTaM M SBJICHUSAM; (POPMHUPOBAHUE HKOJOTHYECKOH, TEHETHYECKOU
IPaMOTHOCTH, OOIIEH KyJbTypbl NOBEACHUS B TPUPOJC; WHTETPAIUH €CTECTBEHHO-HAYYHBIX
3HAHUU;

npuoOpeTeHue 00y4arIIMMUCA KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAOIOIB30BAHUN
(coOnromenue mMpaBWJI TOBENCHHS B IPHPOJE, OXPAaHbl BHJOB, ASKOCHCTEM, OHOCHEpHI),
COXpaHEHHUU COOCTBEHHOTO 3J0POBbS U 3J0POBbS OKPYKAIOIMIMX JIOACH (COOMIOACHHUS Mep
npodunaktuku  3aboneBaHuii, oOecreyeHne  OE30MACHOCTH  KHU3HEACSITEILHOCTH B
Ype3BBIYAHBIX CUTYALUSAX MPUPOJHOTO U TEXHOTCHHOT'O XapaKkTepa) Ha OCHOBE MCIOJIb30BaHUS
OMOJOrNYEeCKUX 3HAaHUN U YMEHUH B TIOBCETHEBHOM KU3HU;

CO3JaHME YCJOBMM JUIi OCO3HAHHOIO BbIOOpa OOy4YaIOUMMHUCS WHIUBUIYaJIbHOU
00pa3oBaTeNIbHOW  TPAaeKTOPUH, CHOCOOCTBYIOLIEH MoOcienyomeMy HpodecCHOHaIbHOMY
CaMOOIIPEJICIEHNI0, B COOTBETCTBUM C HWHAMBHUIYaJIbHBIMM HMHTEpPECaMH M IOTPEOHOCTIMHU
peruoHa.

OOmiee ymcliO YacoB, OTBEACHHBIX Ha M3y4Ye€HHE OHOJOTMU Ha YriyOJEHHOM YpOBHE
cpenHero obmiero obpaszoBanusi, coctaBiser 204 yaca: B 10 kmacce — 102 gaca (3 waca B
Hezento), B 11 kimacce — 102 gaca (3 gaca B Heziemio).

OTb6op opraHu3alMOHHBIX (OpPM, METOJOB H CPEACTB OOydYeHHs] OHOJIOTHH
OCYIIECTBIISIETCS ¢ YYETOM CHEUM(PHUKU €ro COJEp>KaHUS M HANpPaBIEHHOCTU HA MPOAOKEHHE
Ouoornyeckoro o0pa3oBaHUs B OPraHU3ALUAX CPEAHEro MNPO(ECCHOHATBHOTO U BBICIIErO
o0Opa3oBaHusl.

OO0s3aTeNbHBIM YCIIOBHEM IMPH OO0y4YeHHH OHOJIOTMU Ha YIiayOJIEHHOM YpPOBHE SBIISETCS
MpOBEACHUE J1aObOpaTOPHBIX U TMpakTHUeckux pabdor. Takke yuyacThe oOydalOmMXcs B
BBIMOJIHEHUH  TMPOEKTHBIX U y4eOHO-MCCIIEOBATENbCKUX  paboT, TeMaThKa KOTOPBIX
ONpEAENAETCS YUYUTEIEM Ha OCHOBE MMEIOIIMUXCS MaTepUaIbHO-TEXHUUYECKUX PECYPCOB U
MECTHBIX MIPUPOIHBIX YCIOBUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

CoaepxaHue NpPOrpaMMbl, BBIIECJIEHHOE  KYPCUBOM, HE BXOIUT B  IPOBEPKY
rocyJaapcTBeHHOM utoroBoit arrecrauuu (I'MA).

Tema 1. Bnosorus kak Hayka

CoBpemenHast 6uosnorusi — KOMIUIEKCHas Hayka. Kparkas ucropus pa3BUTHS OMOJIOTHH.
buonornueckue Hayku W u3y4yaemble UMH MpoOiembl. DyHaamMeHTadbHBbIE, NPUKIATHBIE U
MOVCKOBBIC HAYYHBIE UCCIICIOBAHHS B OMOJIOTHH.

3HayeHue OuojoruM B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. Ilpodeccun, cBszanHpie ¢ Ouosnorueil. 3HaueHue OWOJOTMH B MPAKTHYECKON
JIEATEIbHOCTH YEJIOBEKA: MEIUILIMHE, CEJIbCKOM XO3AWCTBE, IPOMBIIIJIEHHOCTH, OXpaHe
TIPUPOIBI.

JleMoOHCTpanuu

[Toptpetsr: Apuctotens, Teodpact, K. JIlunneit, XK. b. Jlamapxk, Y. Japsun, Y. I'apsei, I
Mengens, B. U. Bepuaackuii, U. II. IlaBnoB, . U. Meunuxkos, H. M. Basunos, H. B.
Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuk, /1. K. bensies.

Tabmuubl u cxembl: «CBsi3b OMOJIOTUH C IPYTMMHU HayKamm», «CucreMa OMOIOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak mpeaMeT u3ydeHus: ouosoruu. CBOMCTBA )KUBBIX CUCTEM: €JUHCTBO
XUMHYECKOI'O COCTaBa, JUCKPETHOCTb U LIEJIOCTHOCTb, CIIO)KHOCTh W  YHOPSJOYEHHOCTH
CTPYKTYpBI,  OTKpPBITOCTb, = CAMOOpPraHMU3alus, CaMOBOCHPOU3BEIAEHUE, PA3APAKUMOCTb,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldd JKHUBBIX CHCTEM: MOJEKYJSPHBIA, KIETOYHbIM, TKAHEBBIM,
OpraHU3MEHHBIM, MONYJIALIMOHHO-BHIOBOH, HKOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
ounoctepnsiid. [Iporeccsl, mpoucxoasmue B KUBBIX cucTeMax. OCHOBHBIE MPU3HAKH KUBOTO.
Kuznp kak opma cymecTBoBaHUS Matepuu. Hayku, u3ydaroriye >KuBble CUCTEMBI Ha Pa3HBIX
YPOBHSX OpraHu3alllu.

N3yuenune xuBbIX cucteM. Mertoapl Ouonormdeckod Hayku. HaOmronenue, msmepeHwue,
AKCIIEPUMEHT, CUCTeMaru3anusi, MeraaHanu3. lloHsaTMe O 3aBUCUMONI M HE3aBUCHUMOU
nepemeHHoil. [lmanupoBanue skcnepumenrta. [loctaHoBka u mpoBepka rumore3. Hynesas
runore3a. [lonsTue BEIOOPKU U €€ JocTOBepHOCTh. Pazopoc B Ouonornueckux JaHHbIX. OneHka
JIOCTOBEPHOCTH MOJIYYEHHBIX pe3yibTaToB. [IpHUMHbBI MCKa)KE€HUS PE3yJIbTaTOB IKCIIEPHUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuupel 1 cxembl: «OCHOBHBIE TPU3HAKU JKU3HN», «DBHOIOTHYECKUE CHCTEMBD»,
«CBolicTBa KUBOU MaTepun», « Y POBHU OPTraHU3ALMH KUBOM MPUPOAbD, « CTpOEHHE )KUBOTHOM
KJIeTkn», «TkaHu  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEYECKOrO0  OpraHu3May,
«buoreonenosy», «buocdepar, «MeToabl U3YUSHUS KUBOH TPUPOIIBD».

O6opynoBanue: 1abopatopHOEe 000PYAOBAHUE JIJIsI TPOBEACHUS HAOIOACHHH, M3MEPEHUH,
HKCIIEPUMEHTOB.

IIpakTuyeckas padora «Vcrnonp30BaHHe Pa3TUYHBIX METOJOB MPU M3YUEHHH >KUBBIX
CUCTEM.

Tema 3. buosorust KieTrku



Knerka — crpykTypHO-(yHKIMOHANIbHASI €UHULA KUBOTO. VICTOpHUS OTKpBITHS KIIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOPUHU.

Metonbl MOJEKYJISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHMSA, Xpomartorpadus,
anekTpodope3, METOJ  MEUYeHbIX AaToOMOB, AudQepeHunanbHOe  LEeHTpUdyrupoBaHue,
KyJIbTUBUPOBAHHUE KIETOK. M3yueHue (uKCcUpo8anHuiX Kiemox. DIEKTPOHHAsT MUKPOCKOIHSL.
Konghoxanvnas mukpockonus. Bumanvnoe (npudicuznennoe) usyuenue Kiemox.

JemMoHCTpauMu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKPOCKOM», «McTopus
pPa3BUTHS METOJI0B MUKPOCKOIIUIY.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIpENnapaThl PacTUTEIbHbIX, >KUBOTHBIX H
OaKTepHaIbHBIX KIETOK.

IIpakTuyeckass padora «l3ydeHue METOMOB KJIETOUHON Oumosioruu (Xpomarorpadusi,
atekTpodopes, nuddepennuanpaoe neHTpudyrupoanue, [LIP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKu

XHMMHYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPaMUKPOJIEMEHTHL. Bona u €€ ponb
KaK pacTBOpHUTENS, peareHTa, y4yacTHe€ B CTPYKTYPUPOBAaHUHU KIETKU, TEIUIOPETYJIALUH.
MuHepaibHbIE BEIIECTBA KIETKH, UX OMOJIOrHYecKast poib. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Opranndeckue BellecTBa KIETKU. buosornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTypbl OenkoBoi Mousiekyisbl. llepBuuHas crpykrypa Oenka, MenTUAHas
CBsA3b. BTopuuHas, TpeTuuyHas, 4yeTBepTHUYHAsi CTPYKTypbl. JleHarypanus. CBoiicTBa OENKOB.
Knaccugukarus 6enkos. buonoruueckue GpyHkimn 6enkos. [lpuonut.

VYrneBoasl. MoHOcaxapuabl, AMCAXapHJibl, OJUrocaxapuibsl U monucaxapujpl. OOmui
IUIaH CTPOEHUS M (U3MKO-XUMHUECKHE CBOICTBa yrieBoaoB. buonornyeckue ¢GyHKIMU
YIJIEBOJIOB.

Jlununel.  TuppodunbHo-ruapodoOHBIe  cBoiicTBa.  Kiaccudukauus — aumnumaos.
Tpurnunepunasl, Gochoaunuibl, BOCKU, cTepouisl. buonornyeckue Gpynkunu aunuaos. O6mue
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TEKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHHUIO,
MOJIYITPOHUIIAEMOCTb.

Hyxneunossie kucnotel. JIHK u PHK. Ctpoenune HykienHOBBIX KuCIOT. HykieoTuusl.
[Tpuniun komminementapHoctu. [Ipasuno Yapradda. Crpykrypa JAHK — nBoiinas cnupais.
Mecronaxoxnaenue u 6nonornuyeckue pynkunu JHK. Buast PHK. @ynkunn PHK B kietke.

Crtpoenune monekynbl AT®. Makpospruueckue cBsizu B Mojiekyie AT®. buomornueckue
¢byakumn  AT®. BoccraHoBieHHBIE TMEPEHOCUYMKH, UX (YHKIUU B KIeTKe. [[pyeue
Hykneozuompugocgpamor  (HTD). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrtpykTypHast Ouoisiorus: OMOXMMHYECKHE W OHOopU3NYECKHEe HCCIEAOBAaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMmonekynl. Modenupoeanue cmpykmypovl U @QYHKYui
Ouomonexkyn u ux komniexkcos. KomnvromepHulii Ou3aun u opeanuieckui cunmes 6UOMONEKY U
UX HenpPUPOOHbIX AHATLO208.

JleMoOHCTpanun

IToptpertsr: JI. [Toaunr, [Ix. Yorcon, @. Kpuk, M. Yunkunue, P. ®pankinun, @. Canrep, C.
IIpy3unep.

[uarpammsl:  «PacnpenencHue XUMHUYECKHX JJIEMEHTOB B HEXKHMBOM  IIPUPOIEY,
«Pacnipenenenne XUMUYECKUX IEMEHTOB B )KMBOU IIPUPOJIEN.



Tabmuupel u cxembl: «llepuonuyeckas Tabauna XUMHYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOAB», «BemectBa B cocTaBe OpraHu3zmMoB», «CTpoeHHE MOJEKYJIbl OenKa,
«CTpyKTYypbl OEIKOBOW MOJEKYIb», «CTpoeHHe MOJEKYJ yriaeBofoB», «CTpoeHHEe MOJIEKYIl
nunuaoBy, «HykinenHoBbie KUCIOTh», «CTpoeHue MoJieKyJibl ATDy.

O6opynoBaHue: XuMu4eckas ocyia ¥ 000pyi0BaHUE.

JlaGopaTopHnas pa6ora «OOHapykeHue OeIKOB C ITOMOUIbIO KAUeCTBEHHBIX PEaKIIUii».

JlabopaTopnas pa6ora «lccienoBanne HyKJIE€MHOBBIX KUCIIOT, BBIJIEICHHBIX U3 KIETOK
Pa3IMYHBIX OPTraHU3MOBY.

Tema 5. Ctpoenue 1 QyHKIUMN KJIETKHU

Tumbl KJIETOK: dyKapHOTHYECKass W mMpokapuoTuyeckas. CTpyKTypHO-(DyHKIIMOHAJIBHBIC
00pa3oBaHus KJIETKH.

CtpoeHue MpOKApUOTHYECKOM KieTkh. KierouHnas crTeHka OakTepuii W apxei.
OcoOeHHOCTH CTpOeHUs TeTepoTpodHON U aBTOTPO(HON MPOKAPUOTUYECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AaX.

Crpoenrie u (QyHKIIMOHHMPOBAHUE DYKAPHOTHUECKOW KIIeTKH. [Inmasmarndeckas meMmOpaHa
(mmazmanemma). CTpykTypa IUIa3MaTHueckoil MeMOpanbl. TpaHCIOPT BeHIECTB 4Yepes
I1a3MaTHYeCKyl0 MeMOpaHy: mnaccuBHBIA (muddysus, obnery€éunas auddysus), aKTHUBHBIN
(mepBUYHBI M BTOPUYHBIA aKTUBHBIA TpaHcmopT). [lomynponunaemocts mMemOpansl. PaGota
HATPHUII-KaJIMEeBOTr0 Hacoca. JHAOIMUTO3: MUHOIUTO3, paronnTo3. Dk30uuTo3. Kinerounas creHka.
CrpykTypa v QyHKINU KJIETOYHOU CTEHKU pacTEHUH, rprOOB.

[Mutonnazma. I{utozons. Llutockener. JIBmkenue uurtomnazMbl. OpraHOWIbl KIIETKH.
OnHOMeMOpaHHBIE OpraHOWABI KIeTKH: »HpomIazmMarndeckas cetb (DIIC), ammapat ['ombmku,
JM30COMBI, WX CTpOeHHE W (QYHKUIWHU. B3anmMOCBS3b OJHOMEMOpPAHHBIX OPTaHOMIOB KIIETKH.
CrpoeHne TIpaHYJISpPHOTO peTuKkyiyma. Mexanusm nanpasnenus 6enkoe ¢ OIIC. Cunres
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. [Imankuit  (arpaHyJisipHbIiT)
sHJOIUIa3MaTHUeCKUil peTukyiayM. CekperopHas pyHkuus anmnaparta [onbmxu. Moougduxayus
benxos 6 annapame I onvoocu. Copmupoexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BENIECTB
B KJIeTKe. Bakyonu pactutenbHbIx kineTok. Kierounsii cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOWUIBI KJIETKH: MHUTOXOHIPHUHU, TMJIACTUIBL. [Ipoucxoodicoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYyHKIUMM MHUTOXOHApUH W macTul. llepBuuHble, BTOpPUYHBIE U CJIOXHBIE IUIACTH[BI
(OTOCHHTE3UPYIOMIUX 3YKAapUOT. XJIOPOIUIACTBl, XPOMOIUIACTBI, JIEHKOIJIACTBI ~ BBICIIMX
pacTeHUN.

HememOpannbie opranous! kinetku CtpoeHue u (yHKIMHM HEMEMOpPAaHHBIX OpPraHOHIOB
KieTku. PubGocombl.  [lpomescymounvie guramenmol. MuxpouiaMeHTbl. AKmuHo8bie
Mukpoghunamenmsi. MBIIIEUHbIE KICTKU. AKMUHOBbIE KOMHOHEHMbl HEMbIUEUHBIX KAEmOK.
Muxkpotpy6ouku. Kietounsiit nentp. CrTpoeHHe | JABWKEHHE JKTYTUKOB U PECHHUYEK.
MuxkpotpyOouku nuroriasmsl. Llentpuons. benku, accoyuuposanmusie ¢ Mukpoguiamenmamu u
muxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XPOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHUE M (DYHKIIUH.
Snepubliii GenkoBbli MaTpuKC. [IpoCcTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. benrku XpomMaTuHa — TUCTOHBIL. J{uHamuxa s0epHou
0001104KU 8 Mumose. foepHulil mpancnopm.

Knerounsle  BkimtoueHus.  CpaBHMTENbHAs  XapaKTEPUCTUKA  KIETOK  JyKapHOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).

JleMmoHCTpauMu



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

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIeTKH», «CTpoeHHe >KUBOTHOM
KJIeTKn», «CTpoeHue pacTUTENbHON KiIeTkn», «CTpoeHne MUTOXOHIpUMW», «Snpo», «CtpoeHue
MPOKAPUOTUYECKOM KIIETKH.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHKPOIpENnapaTbl PacTUTEIbHBIX, >XMBOTHBIX
KJIETOK, MUKPOIIPETapaTbl 0aKTepUaIbHBIX KIETOK.

JlabopaTopnasi paGora «/3yueHne CTpoeHUs KIETOK Pa3IMUHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «V3yueHue CBONCTB KIETOYHOW MEMOpaHBI».

JlaGopaTtopHnasi padora «VccienoBanue Ija3Moiin3a U ACIJIa3MOJIM3a B PAaCTUTEIbHBIX
KJIIETKax».

IIpakTnyeckas padora «/3ydyeHne ABMKEHUS LUTOIIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. O0MeH BelecTB M NPeBpPallleHUe IJHEPTUM B KJIeTKe

AcCCUMUIISIIINS U TUCCUMUISILIUSL — JIBE CTOPOHBI MeTabonu3Mma. Tumbl oOMEeHa BEIIEeCTB:
aBTOTpOGHBIH ®  TeTepoTpoHBIA. YyacTHe KuciIopoga B  OOMEHHBIX — IIpoIeccax.
OHepreruyeckoe oOecneueHue kietku: npespanieHue ATd B 0oOMEHHbIX Ipoleccax.
@DepMeHTaTUBHBIM XapakTep peaklMid KIeTOYHOro Merabonu3Ma. DepMeHThI, UX CTPOCHHUE,
cBoiictBa u MexaHusM geiictBus. Kodepmentsl. OTnuuus ¢(EepMEHTOB OT HEOPraHMYECKHX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEIKU-UHTMOMTOpBL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTAaTUBHBIX PEAKIINI OT pa3Iu4HbIX (PAKTOPOB.

[lepBUUHBI CHHTE3 OpraHMYECKUX BeIIeCTB B KieTke. DoTocuHTe3. AHOKCU2eHHblU U
oKcueenHvlll  pomocunmes y obaxmepuu. Ceemocoduparowjue nueMeHmsvl U NUSMEHMbL
peakyuonno2o yeumpa. Pombs xmoporuactoB B mporecce GorocuHTe3a. CBETOBass M TEMHOBAs
dazpl. @omoovixanue, Cz., C4- u CAM-munvr pomocunmesa. IIpogyKTUBHOCTE (DOTOCHHTE3A.
BnusiHue pa3nuuHbIX (GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HaueHHe (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHULIHPYIOLIHE
OaxTepuu, Kene300aKkTepuu, cepoOaKTepuu, BOJOPOIHbIE OaKkTepUU. 3HAUEHUE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buael Opoxkenus. [IpoaykTel OpokeHUS U MX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’pOoOHBIE MHKPOOPTaHU3MBl KAaK OOBEKThl OMOTEXHOJIOTUM WU BO30YIUTENH
001e3HEeH.

AdpoOHBIE OpraHu3Mbl. JTambl YHEPreTUYECKOro oOMeHa. [loaroToBUTENbHBIN STall.
['mukonu3 — 6eCKUCIOPOAHOE PACHIEINIEHUE TIIOKO3HI.

bronornueckoe OKMCIEHHE, WM KIETOYHOE JbIXaHue. Poiib MUTOXOHIpPUI B mpoleccax
O6uonornyeckoro okucieHus. Lluxnuyeckue peakuuu. OkHcIUTENbHOE (GOoChHOpUIHPOBAHUE.
Onepeuss membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnoti ATD-
cunmasel. llpenMymiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpel  aHadpPOOHBIM.
O} PeKTUBHOCTH IHEPTETHIECKOTO 0OMEHa.

JleMoHCTpanun

[Toptpetsr: Ix. [puctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «PoTOCHHTE3», «IDHepreTudeckuii oomen», «buocunres Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyAOBaHUE /ISl PUTOTOBJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTtopnas pabora «V3yuyeHue KaTaJTUTUYECKONW aKTUBHOCTH (epMeHTOB (Ha
IpUMEpE aMHJIa3bl WK KaTanaas3bl)».



JladopaTtopnasi pab6ora «l3yueHue (epMEHTAaTHBHOTO pACIICIUICHUS TIEPOKCHIA
BOJIOPOJIa B PACTUTENIBHBIX U )KUBOTHBIX KIETKaX».

JlaGopaTopHnas padora «CpaBHEeHHE MPOLIECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE ITPOLIECCOB OPOKEHUS U JBIXaHUS.

Tema 7. HaciiencrBennast uHpopMauus U peajn3anus eé B KJIeTKe

Peakuuu marpuyHoro cunrtesa. [IpuHIMI KOMIUIEMEHTApPHOCTH B PEAKLUAX MATPUYHOIO
cuHTe3a. Peanmsanus HacnencTBeHHOM WHGpopMauuu. |'eHeTWyeckwii KOJ, €ro CBOICTBa.
Tpanckpunuus — matpuudbii cuate3 PHK. [IpuHIMObl TpaHCKpUNIIMK: KOMILJIEMEHTapHOCTb,
AHTUIIAPAJUIETbHOCTh, ACUMMETPUYHOCTh. Cospesanue mampuunvix PHK ¢ sykapuomuueckoii
kiemxke. Hexooupyrowue PHK.

Tpaucnsus u e€ aranbl. Yyactue TpancnoptHeix PHK B OmocuHTe3e Oenka. YcioBus
ouocuHTe3a Oenka. KoaupoBanue aMuHOKHUCIIOT. Posib ppubocoM B OnocuHTE3€e OeKa.

Coepemenunvie npedcmasnenus o cmpoeHuu cenog. OpraHu3aus TeHoOMa y MPOKapUoT U
syKapuoT. Perynsuusi akTUBHOCTH I'€HOB y mnpokapuoT. ['mmoreza omepona (®. XKako6, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamumna 6
peaynayuu pabomsl 2enos. Perymsius 0OMeHHBIX MPpolieccoB B kieTke. KiieTounslil romeocTas.

Bupychsl — HekiieTouHble ()OPMBI KU3HU U 0ONMUraTHble mapa3uthl. CTpOEHHE MPOCTHIX U
CJIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusnenmwiii yuxn JHK-cooeporcawux
supycos, PHK-cooepacawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

Bupycuble 3a0osieBaHus uenoBeKa, KUBOTHbIX, pacrtenui. CIINI, COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamura: unmezpayus u ananuz bonvuux maccusos («bigdatay) cmpyxkmypruvix
buonoeuveckux OauHvix. Hanomexwonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
@yukyuu 6enxkos. Cnocobbi 0ocmasKu 1eKapcme.

JleMoHCTpanuu

IToptpetsr: H. K. Konbuos, /1. . IBaHOBCKUI.

Tabmunet u  cxembl: «buocuHTes Oenka», «l'eHetmueckuit kom», «Bupyce»,
«bakrepuodarmy.

IIpakTnyeckas padora «Co3gaHue MOJEIU BUPYCay.

Tema 8. /Ku3HeHHBIN HUKJ KJIETKH

Knerounslii numkin, ero mepuonasl u perynsnus. Wutepdaza um muro3. OcobeHHOCTH
npolieccoB, nporekaronmx B uHtepdase. I[loaroroska kierku k nenenuto. IlpecuHrerndeckuit
(TTOCTMUTOTUYECKHI), CUHTETUYECKHM M TOCTCUHTETUYECKUH (MPEMUTOTUYECKUIN) MEepUOJIbI
uHTEpPAa3BbI.

Marpuunenii  cunre3 JHK —  perumkanms. Ilpunnuner  perumkanmn — JIHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTUIAPALIEIbHOCTh. MeXaHu3M
permukannu  JIHK.  Xpomocombl. Ctpoenne xpomocoM. TemoMepbel W TeloMepasa.
XpOMOCOMHBII HA0Op KJIETKHM — KapUOTHUIl. JIMIIOWIHBIA M TariouJHBIA HAOOPHI XPOMOCOM.
I"'omonornunsie XpoMocoMmsl. 110710BbIE XPOMOCOMBI.

Jenenne kinetkn — muro3. CTaguum MHTO3a U NPOUCXOJAIIME B HUX Ipouecchl. Turmbl
muTo3a. Kaprnokunes u nutokunes. buongornueckoe 3HadeHuEe MUTO3A.

Perynsiuss MuToTHueckoro unukia kieTkd. [IporpamMmmupyemas kierouHas rubenp —
arornTo3.



Knerounoe sapo, XxpoMocombl, GyHKIIMOHATIbHAS TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemkay — buoungopmamuuecxkue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpaunu

Tabmunpl u cxembl: «KU3HEHHBIM LUK KIETKW», «MuT03», «CTpOoeHHE XPOMOCOMY,
«Pennukanus JJHK».

OOGopyaoBaHue: CBETOBOW MHUKPOCKON, MHUKporpenaparbl: «MUTO3 B KJIETKax KOpelka
JTyKay.

JlaGoparopHas padora «/3yueHne XxpoMOCOM Ha TOTOBBIX MUKpOIIpENapaTaxy.

JlaGopaTopnasi pa6ora «HaOnronenne MuTo3a B KIETKAaX KOHYMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOTpENapaTax)y.

Tema 9. Ctpoenue u QyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJIOHHAIBHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OC00EHHOCTH CTPOECHUS U KU3HEACATEIHLHOCTH OJHOKJIETOUYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJOPOCIH, Ipyrue NpoTucTsl. KosoHuanbHbie
OpraHU3MBI.

B3anMocBs3b 4acTeil MHOIOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumbel pacTUTENBHBIX TKaHeW: oOpazoBaTenbHas, MOKPOBHAs,
MPOBOASAIIAs, OCHOBHAsA, MexaHnueckas. OCOOCHHOCTH CTpOeHHMsI, PYHKIMUNA U PaCHOTIOKEHUS
TKaHE! B OpraHax pacTCHUM.

TkaHu JKUBOTHBIX M  Y€JOBEKAa. THUMBI JKUBOTHBIX TKaHEW: SIUTEIUAIbHAs,
COCIMHUTENbHASA, MbllIeuHas, HepBHas1. OCOOCHHOCTH CTPOCHHUSA, (PYHKIHMA U pPaCHONIOKEHUS
TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKa.

Oprasbl. BereratuBHbie U reHEpaTHUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX U YesioBeka. DyHKIIUU OpraHOB M CHCTEM OPTaHOB.

Omnopa Tena opranusmoB. Kapkac pacrenmit. Ckenersl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. Hapy>kHbIl U BHyTpeHHUH ckeneT. CTpoeHUe U TUIIbl COeAMHEHUS
KOCTEH.

JBw>xeHue oOpraHu3MoB. JIBI)KEHHE OJHOKJIETOYHBIX OPTraHU3MOB: aMEOOMIHOE,
KTYTUKOBOE, pECHUYHOE. J[IBU)KEHHE MHOTOKJIETOYHBIX pACTEeHUH: TPONMU3Mbl M HACTHUH.
JIBuKeHre MHOTOKJICTOYHBIX JKUBOTHBIX M YeJIOBEKa: MbIlieuHas cucrema. Pednexc. CkeneTHbie
MBIIIIIBI ¥ UX paboTa.

[Iutanue opranuszmoB. [lormomienre BOIBI, YIICKUCIOTO ra3a U MUHEPAIbHBIX BEIICCTB
pacteHusiMu. [lutanue >KUBOTHBIX. BHYTpUIIONOCTHOE W BHYTPHUKJIETOYHOE MHIIEBApEHHUE.
[luraHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTEIBHOTO TpakTa. llumeBaputenbHbie
xene3bl. [IuieBapurenbHas cucreMa 4eoBeKa.

Heixanue opranu3MoB. [[pixanue pacrenuid. J{prxanne sxuBoTHBIX. [{nddy3us razos uepes
MOBEPXHOCTh KIeTKU. KokHoe nbixanue. JlpIxaTenbHas MOBEpPXHOCTh. JKabepHoe U JErodHOe
JIbIXaHue. JlpIxaHve TO03BOHOYHBIX >KMBOTHBIX M YeJIOBEKAa. OJBOJIOLMOHHOE YCJIOKHEHUE
CTpOCHMsI JETKUX TIO3BOHOYHBIX J>KMBOTHBIX. JlpIXaTenbHasi cHCTeMa dYeloBeKa. MeXaHu3M
BEHTWIAINH JIETKUX Y TITUIl U MJIEKOMTUTAIOMUX. Perymsius npixanus. [[prxateabHbie 00bEMBI.

TpaHcnopT BelIeCTB Y OpPraHUu3MOB. TpaHCHOPTHBIE CUCTEMbI pacTeHuil. TpaHcmopT
BEIIECTB Y JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHocHas cucTema
MTO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepane, KpPOBEHOCHBIE COCyAbl M KpoBb. Kpyru



KpOBOOOpaIieHus.  OBOJIIOLIMOHHBIE  YCIOXHEHHMSI ~ CTPOCHHS  KPOBEHOCHOM  CHCTEMBbI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepauia u e€ perysims.

Beinenenue y opraHusmoB. Belnenenue y pacreHud. BeineneHue 'y KUBOTHBIX.
Cokpatutenbubie Bakyonu. Opranbel BblaeneHus. OuibTpauus, cekpenuss U obpaTHoe
BCAChIBaHHE KaK MEXaHU3Mbl pabOThl OPraHoB BbiAeNeHusA. CBs3b MOJOCTU Teja ¢ KPOBEHOCHO
U BBIICTUTEIBHOM cUCTEMaMU. BpineneHnre y MO3BOHOYHBIX XKMBOTHBIX M 4YesioBeka. [loukwm.
Crpoenne u pyHkunonupoBanue Heppona. O6pazoBaHHe MOYH Y YEIIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LIUCTHI TPOCTEHIINX. 3alllUTa Y MHOTOKJIETOUHbIX pacTeHui. Kytukyna. CpencrBa macCUBHOM U
XUMHUYECKOM 3a1uThl. DUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX )KMBOTHBIX. [TOKpOBBI 1 UX TPOU3BOAHBIC. 3aIlIUTa OPTaHU3MA
oT OosiesHed. MmmyHHas cucrema dyenoBeka. KJeTOUHBIE W TyMOpaldbHBIM HWMMYHHUTET.
Bpoxnéuueiik u  mpuOOpeTéHHBI  cnenuduueckuii UMMyHHTET. Teopus KIOHAJIbHO-
cenexktuBHoro nmmynurera (I1. Opnux, ®. M. bepuer, C. Tonerasa). BocnanutenbHbie OTBETHI
Oopranu3MoB. PoJib BpoXIEHHOTO UNMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUMN.

PazapaxxuMocTe M peryndauus y OpraHu3MoB. Pa3ipakuMocTb y OJHOKIJIETOYHBIX
opranu3moB. Takcucel. Pazgpaxkxumocts U peryisiuus y pacteHuil. PocToBble BemiecTBa U UX
3HauEHUE.

HepBuast cucrema u peduiekTopHas peryisnus y >KUBOTHbIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIOKHEHUE CTPOCHUSI HEPBHOM CHCTEMbl y JKMBOTHBIX. OTaensl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropnas nyra. bedycrnoBubie u
YCIIOBHBIC PEQIICKCHI.

['ymopasibHast peryssiiiusi M SHIAOKPUHHAs CHUCTEMa >KMBOTHBIX W 4YesioBeka. JKenesbl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleicTBUE TOpMOHOB. B3auMMOCBA3b HEPBHOU U
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoHCTpanuu

IToptper: U. I1. ITaBnoB.

Tabmuel U cxembl: «OTHOKIETOYHBIE BOAOPOCHH», «MHOTOKJIETOYHBIE BOJOPOCIN,
«baktepun», «llpocreitmme», «Opranbl LBETKOBBIX pacTeHui», «CHCTEMBbl OpraHoB
MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHEe CTpOEHHE HACEKOMBbIX», «TKaHU pacTeHHII»,
«KopneBbie cuctembr»y, «CtpoeHue ctednss», «CTpoeHHE IHCTOBOM TIIACTHHKWY», «TkaHu
JKUBOTHBIX», «Ckener uyenoBekay, «llumeBapurenbHas cucrema», «KpoBeHOCHas cuctemay,
«/lpixatenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpbleyHas cucremay,
«BpienurensHas cuctema», «DHIOKpPUHHAS cucTteMay, «CTpoeHue MbIby, «MMMyHUTETY,
«KumeunononoctHeie», «Cxema MUTaHUS pacTeHHiD», «KpOBEHOCHBIE CHCTEMbI MO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruaps», «CTpoeHue IuiaHapun», «BHyTpeHHee cTpoeHue J0KIE€BOro
yepBs», «HepBHas cucrema pwiO», «HepBHas cucrema nsarymkm», «HepBHas cucrema
npecMbikatomuxcs», «HepBHast cucrema ntuny, «HepBHas cuctema MIIEKOMUTAIOMINUXY,
«HepBHas cuctema yenoBekay», «Pedaekcy.

O6opynoBaHHe: CBETOBOW MHKPOCKOI, MHUKPOIMpENapaThl OJHOKIETOYHBIX OPTaHHU3MOB,
MHUKpOIpenaparsl TKaHeW, paKOBUHBI MOJUTIOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbBIE
AK3EMIUISIPBl KOMHATHBIX PACTeHUM, TepOapuul paCTeHUI Pa3HBIX OT/ENIOB, BIIAYKHBIE MTpenapaTshl
KUBOTHBIX, CKEJIETHI TTO3BOHOYHBIX, KOJUIEKITUH OECITO3BOHOYHBIX KUBOTHBIX, CKEJIET YEIOBEKa,
o0opyioBaHuEe s JEMOHCTpPAIMM IMOYBEHHOTO U BO3AYIIHOTO THTAHUS PACTCHUH,
pacuierieHus Kpaxmana M OelkoB moj aeiictBueM (epMeHTOB, 00OpynOBaHHME JUIS



JIEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KU3HEHHON €MKOCTH JIETKMX, MEXaHU3Ma JbIXaTeIbHbIX
JBUKEHUM, MOJIETN I'OJIOBHOTO MO3Ta Pa3JIMYHbIX KUBOTHbIX.

JlabopaTopHasi padora «/3yueHue TkaHell pacTeHUI.

JlaGopaTropHas padora «/3yueHue TkaHei )KUBOTHBIX).

JlaGopaTropHas padora «/3yueHne opraHoB LIBETKOBOT'O PACTEHUSI».

Tema 10. Pa3MHoOeHMe 1 pa3BUTHE OPTraHNU3MOB

®opMbl pa3MHOXKEHUSI OPTaHU3MOB: Oecrionoe (BKJII0Yasi BEreTaTUBHOE) U 110JIoBOoe. Buibl
0ecro0ro pa3MHOKEHUS: TIOYKOBAaHUE, CIIOPYJILMS, (pparMeHTalus, KJIOHHPOBAHUE.

ITonoBoe pasmuHoxkeHnue. [lonoBele kineTkH, unu ramerel. Meiio3. Cranguu Mmeiiosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Meno3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

IIpenzaponpiieBoe pasutrhe. l'ameroreHe3 y JKMBOTHbIX. [lonoBble — Ikemnes3bl.
OOpa3oBaHre U pa3BUTHE MOJOBBIX KJIeTOK. CrepmaroreHe3 u oorene3. CTpoeHHE MOJIOBBIX
KJIETOK.

OmnogoTBOpeHHEe M AMOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrHOCOOBI OIIIOIOTBOPEHUS:
Hapy’kKHOe, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTeHe3). DMOPHOJIOTHS — HayKa O Pa3BUTHH
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npoodrem ambpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaguu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMepe JITYIIKH). J{pobieHue.
Tunsl apobnenus. [emepmunuposanunoe u Hedepmunuposantnoe opobnenue. bracmyna, munvl
onacmyn. OcoOEHHOCTU IPOOJICHUST MIICKOMHUTAIOIMIUX. 3apOJBIIIEBbIE JIUCTKU (TacCTPyJIALIN).
3aknaZKka OpPraHOB M TKaHEW U3 3apOJBIIIEBBIX JHMCTKOB. B3auMmHOe BiIMsSHUE YacTel
pa3BHBaloOIIErocst 3apojpliia (3MOpUOHANbHAS WHAYKIMS). 3akiajka IjlaHa CTPOCHUS
JKUBOTHOTO KakK pe3ylbTaT HepapXWYeCKHX B3aMMOJEWCTBUI TreHOB. BnusHue Ha
AMOPHOHAIBHOE PAa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOLIEH CpeIbl.

Poct u pasButrue xuBoTHbIX. IlocTamOpuoHanbHbIl nepuon. Ilpsmoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHBOTHBIX.
bronoruueckoe 3HaueHue MPSMOrO0 M HENPSMOrO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B IPHUPOJE.
Tunbel pocta KUBOTHBIX. akTOpbl PETYJSIIUU POCTAa KUBOTHBIX U denoBeka. Craguu
MOCTAMOPHUOHAIBHOTO DPa3BUTHS y JKUBOTHBIX M yesoBeka. [lepuojibl OHTOreHe3a dYelloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYeCKHUEe MPOLECCHI.

PasmHoeHue u paszputue pacteHuil. ['amerodpur m crnopodur. Meiio3 B KU3HEHHOM
nukie pacreHuil. OOpa3zoBaHMe cmop B Imporecce Meioza. ['ameToreHes y pacTeHMH.
OImIog0TBOPEHNE H Pa3BUTHE PACTUTEIBHBIX OpPraHu3MoB. JIBOWHOE OIJIOJOTBOPEHHUE Y
[[BETKOBBIX pacTeHuil. OOpa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbI pEryJsliud OHTOTE€HE3a Y PACTEHUH U )KUBOTHBIX.

JleMoHCTpanun

IToptpetsr: C. I'. HaBammn, X. [lIneman.

Tabmunel u cxembl: «BereraTuBHOe pa3MHOKeHUE», « TUIBI OECHOIOr0 pa3MHOKEHUS»,
«Pa3MHOXXEHHE XJIaMUJIOMOHa/b», «Pa3MHOXXEHHUE HBIUVIEHb», «Pa3MHOXXEHHUE THIAPBI»,
«Melioz», «Xpomocomsl», «l'amertorenes», «CTpoeHHME SHLEKIETKH W CIIEPMAaTO30UIay,
«OcHOBHBIE cTaguu OHTOreHesza», «lIpsmoe m Hempsimoe pasBuTHE», «Pa3BUTHE MaNCKOIo
Kykay», «PasButue capanum», «Pa3Butne narymku», «/{BOMHOE OIIIOJOTBOPEHHE Y IBETKOBBIX
pacteHui», «CTpOeHHE CEeMSIH OJHOIOJbHBIX M JABYNOJBHBIX pacTEeHUN», «KU3HEHHBIN IUKI
MOpPCKOM  KamycTeD», «JKu3HEHHBI 1UKI Mxa», <«OKHW3HEHHBI LMKJI NAnOpOTHUKAY,
«KW3HEHHEBIN UK COCHED).



OOGopyaoBaHUE: CBETOBOM MHUKPOCKOI, MUKPOIIPENapaThl SHUIIEKJIECTOK U CIIEPMaTO30U/ OB,
Mojienb «L{uKI pa3BUTHS JIATYIIKWY.

JlabopaTopnasi paGora «l3yueHue CTpOEHMsSI TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckass padora «BblsBlIeHHE NPU3HAKOB CXOJCTBA 3apOAbIIIEH MO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHHE OpraHOB Pa3MHOKEHUS BBICILIUX PACTECHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U MI3MEHYUBOCTH OPraHM3MOB

Hcropusi cTaHOBIIGHUS W Pa3BUTHS TeHETUKH Kak Hayku. Paborel I'. Menpens, I'. ne
@®puza, T. Moprana. Poib oTeuecTBeHHBIX yu€HBIX B pa3BUTHM reHetuku. Paboter H. K.
Konsuosa, H. U. BaBunosa, A. H. benozepckoro, I'. 1. Kapneuenxko, 0. A. ®ununuenxo, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJIEIbHbIE
IeHbl, aJbTEPHATUBHbIC IPU3HAKH, JIOMHHAHTHBI M PELECCUBHBIA NPU3HAK, TOMO3HUIOTA,
TeTepO3UroTa, YUCTas JIMHUS, TUOPUABI, reHOTHN, (GeHoturn. OCHOBHBIE METOJbl TC€HETHUKU:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JdeMoHcTpannmn

IToptpetsr: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsnios, H. M. Basuios, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®unumnaenko, H. B. Tumodeer-PecoBckuii.

Tabmuie! U cxeMbl: « MeTOIbI TeHETUKI, «CXEeMBI CKPEUTUBAHUS.

JlabopaTopnasi pa6ota «/Ipo3oduia kak 00BEKT FreHETHUYECKUX UCCIEIOBAHUIY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpeuuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3Hs
ruOpusioB nepBoro nokojeHus. IIpaBuno gomuHupoBaHus. Bropoil 3akoH MeHnens — 3aKkoH
pacuienjeHus npu3Hakos. L{uTosoruueckue 0CHOBBI MOHOTHOPUAHOTO CKpelMBanus. ['nnoresa
YUCTOTHI FaMeT.

AHanuzupyromiee — ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep — HaclleJJOBaHMS.
Pacmiennienue npu3HaKkoB MIPU HETIOJIHOM JIOMUHUPOBaHUH.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. [uTomornueckrie 0OCHOBBI AUTMOPUTHOTO CKPELIUBAHUS.

CueruienHoe HacnenoBanue npuzHakoB. Paboter T. Moprana. CueryieHHoe Hacae10BaHNE
T€HOB, HApyLICHHUE CLEIUICHNUS MEX1y TeHaMu. XpOMOCOMHas TEOpHsI HaCJIE€ICTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXaHU3M OIPEAEIEHUS Moyla. AyTOCOMBI M IOJIOBBIE
XpPOMOCOMBL. ['OMOTramMeTHBI M TeTeporaMeTHbIM NOJ. ['eHeTmyeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanre npu3HaKoB, CLEMJICHHBIX C TIOJIOM.

I'enotun kak uesnoctHas cucrema. [lneforponus — MHOKECTBEHHOE JIECHCTBHE TI€HA.
MHoO€eCTBEHHBIM ayuienu3M. B3aumoneicTBuE HeaUIeNbHBIX T'eHOB. KoMIeMeHTapHOCTb.
Onwucra3s. [Tomnmepns.

['eHeTMYECKUMIT KOHTPOJb PA3BUTHS PACTEHUM, J>KMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3MOJIOTMUECKUX TMPOIECCOB, TOBEACHUS W KOTHUTUBHBIX (YHKUMH. ['eHeTmueckue
MEXaHU3Mbl CUMOMOTeHe3a, MEXaHU3Mbl B3aMMOJACUCTBUS «XO35MH — MapasuT» U «XO3iUH —
MUKpoOHnOM». ['eHeTHuecKkre acreKTbl KOHTPOJIS U M3MEHEHUs HacJleICTBEHHON nH(popMaluu B
MOKOJIEHUSX KJIIETOK M OPraHU3MOB.

JleMoOHCTpanun

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



Tabmuupl u cxemsl: «[lepBbiii 1 BTOpOi 3akoHBl MeHnens», « Tpetuit 3akon Menuens»,
«Ananuzupymoniee ckpeumBanue», «Hemnonnoe nomunupoBanue», «ClemyieHHOE HACIeJOBaHUE
MPHU3HAKOB Y Mpo3oduinshy, «I'eHeTnka monay, «Kapuotun yenosekay, «Kapuotun apo30Quisy,
«Kapuotun ntunb», « MHOKECTBEHHBIN aJllieIu3m», « BzaumoaeincTeie reHoB.

O6opynoBaHue: MOAENb AJsl JAEMOHCTpPAllMU 3aKOHOB €IUHO00pasus ruOpua0B IEPBOrO
MOKOJICHHSI M PACUIEIUIEHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALMM 3aKOHA HE3aBUCUMOIO
HACJICIOBAHUS MIPU3HAKOB, MOJIEIIb JJISl IEMOHCTPAlMU CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTpenapar: «J{po3oduinay.

IIpakTuyeckas padora «l3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIUBAaHUS Y
JPO30(HITBD).

IIpakTuyeckas pa6ora «U3ydeHwe pe3yabTaTOB JUTHOPUIHOTO CKPEIIUBAHUSA Y
JIPO30(UITBD».

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

BsanmopelictBie reHoTuna W cpeabl npu (opmupoBaHuH (eHotuna. VM3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJUYECTBEHHBIE TpPHU3HAKK. BUIbl  HM3MEHYHBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MonudukanronHas U3MEHUYMBOCTb. Ponb cpeabl B (GOpMUPOBAaHUM MOIUGDUKAIIMOHHON
u3MeHunBoctu. Hopma peakuuu npusHaka. BapuannoHHsll psjn ¥ BapuauudoHHast kpubas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHMBOCTH.

['enoTunuueckass u3MeHYMBOCTb. (CBOWCTBA TEHOTUIIMYECKOW M3MEHUYMBOCTH. Bujbl
TeHOTUITUYECKOW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTtuBHas ©13MEHUYMBOCTh. Mei03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATUBHOM
U3MEHYUBOCTH. POJTh KOMOWHATUBHOW H3MEHYUBOCTH B CO3JAHUH I'€HETHYECKOTO Pa3HO00pa3us
B [Ipe/iesiax OJIHOTO BUJIA.

MyTaimoHHass W3MEHYMBOCTb. BHAbl MyTauuid: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYUUPOBAHHBIE MYTalMH. SIAepHBIE W IUTOIUIA3MATUYECKUE MYTAIlUH.
ComMaruueckre W TMOJOBbIe MyTanuu. [[puYMHBI BOSHUKHOBEHHS MyTaiui. MyTareHsl U UX
BIIMSIHMUE HA OpPraHU3Mbl. 3AKOHOMEPHOCTH MYTAI[MOHHOTO Mpolecca. 3aKOH TOMOJOTUYECKHUX
psagoB B HacneacTBeHHOW wu3MeHunBocTd (H.M. BaBunoB). BHesnepHas W3MEHUMBOCTH H
HACJIEICTBEHHOCTb.

Onueenemuxa u 3NUSEHOMUKA, POJb INULEHEeMUYECKUX (YaKkmopos 6 HACIe008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoHCTpanun

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

Tabmumpl u cxembl: «Buapl m3meHdnBOCTHY, «MoOmU(pUKAIIMOHHAS HW3MEHYHBOCTHY,
«KomOvHaTuBHAsT ~ M3MEHYHMBOCTH»,  «Meio3»,  «OmnomorBopeHue»,  «l eHernuyeckue
3a00JIeBaHUS YeNIOBEKay», « BUIbI MyTammiiy.

OOGopynoBaHue: >KMBBIE W TepOapHbIC HK3EMIUIIPHl KOMHATHBIX PACTEHUW, PHUCYHKH
(doTorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHYHBOCTH.

JlaGopaTopnasi pabora «MccremoBaHue 3aKOHOMEPHOCTEH  MOAM(UKAIIMOHHOM
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BapUAIMOHHOW KPUBOWY.

IIpakTuyeckas padora «MyTtaruu y 1po30Qriibl (Ha TOTOBBIX MUKPOTIPETapaTax)y.

Tema 14. I'eHeTHKA YeJIOBEKA

Kapuotun uenoBeka. MexayHapoaHas NOporpaMMa HUCCIEIOBAHMS T'€HOMa YeJIOBEKa.
MeTobl U3Y4YeHHSI TCHETUKH YETIOBEKAa: TeHEANIOTHUECKU, ONM3HEIIOBBIN, [UTOTCHETHIYECKHIA,
MONYJIALIMOHHO-CTATUCTUYECKUH, MOJIEKYJIsIpHO-TeHeTnYeckuii. COBpPEMEHHOE OIpe/esieHne



TE€HOTHIA: IOJIHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHUE, B TOM yucie ¢ nomoubto [TIP-
anaymza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE 1 XPOMOCOMHBIEC OOJIE3HH YEIIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MNPEApacIONOKEHHOCThI0. 3HAUYEHHWE MEJAMIIMHCKONW T€HETUKH B
NPEIOTBPALICHUH M JICUCHUU TeHETUYECKUX 3a00JieBaHUN YenoBeka. MeauKo-TeHeTH4ecKoe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KIETKU. [I0HATHE «T€HETHYECKOro Ipy3a». DTHUYECKUE aCIIEKThI
WCCJICIOBAHMI B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enerndeckue (HakTOphl MOBBIIMIEHHOW YYBCTBUTEIHHOCTH YEJIOBEKA K (PU3UYECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpYXKarollel cpeabl. l'eHeTnueckas MpeapacroiaoKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpanuu

Tabmuner u cxembl: «Kapuotunm denoBekay», «MeToabl M3yUeHUS] TCHETUKH YEJIOBEKAy,
«"eneTnueckue 3a00JI€BaHUS YETIOBEKAY.

IIpakTuyeckas padora «CocTaBlI€HUE U aHATIU3 POJIOCIOBHOM.

Tema 15. Cenexuusi opraHu3MoB

JlomecTukanus U cenekuus. 3apoXkIEeHHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. U.
BapuinoBa o LleHTpax mpoucXoKIeHUsI 1 MHOT00Opa3usi KyJIbTYPHBIX pacTeHui. Ponb cenexiuu
B CO3/IaHMM COpPTOB pacTeHUM U MOpoa KUBOTHbIX. CopT, mnopojaa, IUTaMM. 3aKOH
TOMOJIOTUYECKUX PSAJOB B HAciaeACTBEHHON m3MeHunBocty H. WM. BaBuioBa, ero 3HaueHue mjist
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekinoHHON paboThl. MICKycCTBEHHBII O0TOOp: MacCOBbI U UHIUBUIYaTbHBIM.
Otanbl KOMOMHAIIMOHHOMN cenekiuu. Vcnbitanue npousBoauteneil mo moromctBy. OTdop mo
TEHOTHITY C TIOMOIIIBIO OIEHKH ()eHOTHIIA TOTOMCTBA M OTOOP IO T€HOTHUITY C TTOMOIIBIO aHATN3a
JAHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ] CENeKIMOHHOW paloThl. PamuanuoHHBIN U
XUMHUYECKHM MyTareHe3 KakK HMCTOYHMK MYyTallMid y KyJIbTYpHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHWe T'€HOMHOTO pEJAKTUPOBaHMS M MeEToAoB pekoMOuHaHTHbIX JIHK s
MOJTYYECHUS UCXOJHOTO MaTepHalia JiJisl CEJICKIIHH.

[Tonydyenne monumuonaoB. BHyTpuBuaoBas rTuOpuau3anus. bIM3KOPOICTBEHHOE
CKpelruBaHue, Wik UHOpUauHT. HepoacTBeHHOE CKpelirMBaHue, Win ayTOpuauHr. ['eteposuc u
ero mpuyuHbl. Mcnonp3oBanue rerepo3rca B - cenekiuu. OTmanéHHas ruOpuaU3aIus.
[Ipeononenne Oecruioausi MEXKBHAOBBIX THOPUIOB. JlOCTHMIXKEHUS CENEeKIMH pacTeHUH |
JKUBOTHBIX. «3€1EéHaAsl pegoNoOYUsL.

CoxpaHeHHe U U3yYEHHE T'€HETHYECKHUX PECYpCOB KYJIbTYPHBIX PACTEHUH M UX IJUKHUX
poauuei sl CO3/IaHMsI HOBBIX COPTOB M THOPHJIOB CEIbCKOXO3SIMCTBEHHBIX KYJIbTYp. M3yuenue,
coxpanenue u ynpaeieHue 2eHemuyecKUMU pecypcamu CeilbCKOX03AUCMEEHHbIX U NPOMBILCIOBbIX
HCUBOMHBIX 8 YENAX YIYYULeHUs CYUeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM quciie ¢ NPUMeHeHUeM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblix uoell u
NepCneKmuBHbIX MexHoL0ULL.

JleMoOHCTpanun

[Toprpersr: H. Y. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, I1. I1. JIykssnenko, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmuip! 1 cxembl: «L{eHTpBI TPOUCXOKACHHUS U MHOTOOOpa3Hs KyJIbTYPHBIX PACTEHUN,
«3aKOH TOMOJIOTHYECKHX PSAIOB B HACIEICTBEHHOW W3MEHUMBOCTH», «METOIbI CEICKINN,
«Otnanénnas rudbpuau3anusy, «MyTtarenesy.

JlabopaTopnasi pabdora «/3ydueHue cOpTOB KyJbTYpHBIX PAaCTEHMH M MOPOJ TOMAIIHUX
AKUBOTHBIX».



JlaGoparopHas padora «/3yueHne METO0B CENEKIIMU PACTEHUI.

IIpakTyeckas padora «lIpuBuBKa pacTeHui».

Ikcekypeust «KOCHOBHBIE METO/ABI M JIOCTHXKEHHUS CEJEKIMM PAaCTEHUM U KUBOTHBIX (Ha
CEJICKLIMOHHYIO CTAaHLMIO, MJIEMEHHYIO (DepMy, COPTOUCHBITATENbHbBIM yYacTOK, B TEIUIMYHOE
XO03sIMCTBO, B JIaOOPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexXHOJIOTUsI M CHHTeTHYeCKasi 0Mo10Tusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTUH, — KJIETOYHBIE M TKAaHEBBIE KYJbTYPHI,
MHUKPOOPIaHU3MBbl, HX XapakTepucCTHKa. TpaguluoHHas OHOTEXHOJIOTUA: XJeOoIeueHue,
HOJyYeHHE KUCIOMOJIOYHBIX MPOIYKTOB, BUHOAEne. Mukpoouonornueckuit cuure3. OOBEKThI
MHUKPOOHOIOTHYECKUX TeXHONOTHi. [Ipon3BoAcTBO Oesika, aMUHOKHUCIIOT U BATAMUHOB.

CozaHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYUPOBaHUS T€HOMOB C LIEJIbIO ITOJIyYEHHs] OPTaHU3MOB U MX KOMIIOHEHTOB, COACPKAIIUX
HE BCTpEYarolluecs B IpUpoJie ONOCUHTETUYECKHE TYTH.

Kiterounas mHkeHepus. MeToapl KylbTypbl KJIETOK M TKaHEH PaCTEHUM M KMBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amuss U comMaTtudeckwii smOpuorenes. lcmons3oBanue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoseanue
MOHOKNIOHANbHBIX U NONUKIOHANLHBIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOJJOTBOPEHHE.
PexoHCTpyKIMS SANWIEKIETOK M KIOHUPOBAaHUE >KUBOTHBIX. METOA TpaHCIUIAHTALMU sIIEp
KIETOK. Texnonocuu 0300po6neHus, KyIbMmueUpoGaHus U MUKPOKIOHANbHO20 DA3MHOICEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHasl U T'€HHasl MH)KeHepHsl. VICKyCCTBEHHBIN CHHTE3 IeHa U KOHCTPYHMPOBAHUE
pexomOunantHeix JAHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxeHUs U NEPCHEKTUBbI
XpPOMOCOMHOW ¥ TEHHOW WH)KEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOJIEMbl TEHHOU
UHXXECHEPUHU.

Menununackue ouorexnonorun. [Tocrrenomuas mudposas meaununa. [TIP-1uarnocTuka.
MeTab010MHBIHM aHaIU3, TEHOLIEHTPUYECKHUI aHaIN3 POTEOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
ero 3a0poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHass Tepanus paka. 3D-
OvomH)xeHepusi A8 pa3pabOTKM  (QyHAaMEHTAJIbHBIX OCHOB MEIMIMHCKHX TEXHOJOTHH,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH CcoYeTaHWeM TEXHOJOIMi TPEXMEPHOro OHONpPUHTHHIa M
ckaddonauHra s peueHus 3a1a4 NepCcoHaTM3UPOBAHHON MEIULIMHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LIEJIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
Bo30yauteneir OPBU, ycraHoBiieHHEe MOJIEKYJISPHBIX MeXaHU3MOB (yHKimonupoBanus PHK-
CoJIep KalllMX BUPYCOB, BBI3BIBAIOIINX 0COOO0 OIMacHbIe 3a00J1eBaHMsI YeIOBEeKa U )KUBOTHBIX.

JleMoOHCTpanun

Tabmuupr u  cxembl: «Vcrnonp3oBaHME  MHUKPOOPraHM3MOB B MPOMBIIIJIEHHOM
IIPOU3BOJCTBEY, «KieTouHas nHxeHepus», «I'eHHas HHXEHEpUI».

JlaGopaTopHnas pa6ora «/3yueHre 00beKTOB OHOTEXHOIOTHI.

IIpakTuyeckas padora «IloayueHrne MOJTOYHOKHUCIBIX MPOAYKTOBY.

Ikekypeust «brorexHonorus — BaxkHeil1as Npou3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE TIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apo:xaenune u pasBUTHE IBOJIONMOHHBIX NPeICTABJICHUH B 0M010THHI
OpomtonmonHas teopust Y. [lapsuna. [Ipeanoceliku BO3HUKHOBEHUS JapBUHU3MA. JKU3Hb
Y Hay4Had nesTenbHocTh Y. JlapBuHa.



JBwxymue cuiasl 3BomonuM  BuAoB 1no Y. JlapBuHy (BbICOKas HWHTEHCHUBHOCTh
PasMHOKEHHUsSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOppOa 3a CyIIeCTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuateTndeckoi Teopun 3Bosronnu (CTI). HelTpanbHas Teopus SBOIOIUH.
CoBpeMeHHas 3BOJIOLMOHHAs OMOIOrus. 3Hau€HHE HBOJIOLMOHHON T€OpUH B (HOPMHUPOBAHUU
€CTECTBEHHO-HAYYHOU KapTUHBI MUDA.

JleMoOHCTpanuu

IToptpetsl: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kiosse, Y.
Hapsun, C. C. YerBepukos, U. U. IlImaneraysen, k. Xonaein, /. K. benses.

Tabmuubl n cxemsl: «Cucrema xuBoi npupoasl (mo K. Jlunuew)», «JlectHuna xKuBBIX
cymectB (mo Jlamapky)», «MexaHusm (opMUpOBaHUS MPUCIIOCOOJICHUNH Yy pacTeHud u
JKUBOTHBIX (10 Jlamapky)», «KapTa-cxema mapmipyta nyremectus Y. Jlapsuna», «Haxonku Y.
HapBuna», «®Popmbl 060pbObl 3a cymecTBoBaHue», «lloponel romy6eit», «Muoroodpasue
KyJbTYpHBIX (hopM KamycTsD», «I1opoabl TOMaNIHUX KUBOTHBIX», «Cxema 00pa3oBaHUsT HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOLIEHMSI JBHIKYIIUX CHJI 3BOJIIOLMM», «OCHOBHBIE
HOJIOKEHUS CUHTETUYECKOM TEOPHH IBOJIFOLIII.

Tema 2. MUKpPO03BOIIOLUSA U €é pe3yJibTaThl

[Tomynsimust kak 3neMeHTapHas eAuHuLa 3BoyolMU. COBpEeMEHHBbIE METOJIbl OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYyphl nonyJisuuil. MIsmeHnenue reHooHaa MomyJisiluy Kak
3JIEMEHTApHOE 3BOJIOLMOHHOE SBJICHUE. 3aKOH reHeTndyeckoro pasHoBecus [Dx. Xapau, B.
Baitn6epra.

OnemeHTapHble (DAKTOPHI (IBMDKYIIME CHIIBI) JBOJIONMH. MyYTalMOHHBIA TpoIecc.
Kom0OunaruBHass u3mMeHUMBOCTh. [lpeil) reHoB — ciyuaiiHble HEHalpaBli€HHblE W3MEHEHUs
qacToT ajulenaed B momymsauusax. D¢¢exT ocHoBatens. IDggexkm OYMuLIOUHO20 20PIbIUUKA.
CHuoicenue eenemuuecko2o paznoobpasus. npudunvl u creocmeus. Illposenenue s¢pgexma
Opetiha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpanuu. W3omsmus  momymsiui:
reorpaduueckast (MpoCTpaHCTBEHHAs ), OnoIoruyeckast (penpoIyKTUuBHas).

EcrectBenHblif oTO0p — Hampamstomuil ¢aktop 3Bomonnu. PopMbl ecTeCTBEHHOTO
oTOopa: NBHXKYIIMHA, CTaOWIM3MPYIOUIMH, paspbiBatomuil (qu3pyntuBHblif). IloioBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATILHOTO MOBEACHUSI )KUBOTHBIX.

[Tprcnioco0IeHHOCT, OpPraHU3MOB KakK pe3ysibTaT MUKpPOABOJIOLWU. BO3HHMKHOBEHHE
npucnocoOi1eHnit y opranu3zmMoB. Apomopdo3ssl u uauoagantanuu. Ilpumepsl npucnocodaeHuit
y OpraHu3MoB: Mopdonorndeckue, QU3NOIOrHYECKHe, OWOXMMHUYECKHE, MOBEICHUECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpa3zoBaHue Kak pe3yibTaT MHKPOIBOJIIOLMH.
W3onsauust — ximroueBoil (akrtop BupooOpazoBanus. Ilytm u cmocoObl BHI000pa3oBaHUs:
ajtonaTpuueckoe  (reorpauyeckoe), CUMIATPUUECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE»
(monummonauzanus, rubpuauzanus). JJIMTeIbHOCTh BOTIOIUOHHBIX TPOLECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOIOTUYECKOTO Pa3HOOOpa3Hsl.

Posnb  »BOMIOIMOHHOM OuoONOrMM B  pa3pabOTKE HAyYHBIX METOJOB COXPAaHEHUS
61opazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS IMapa3sUTOB U HMX X035eB. MexXaHH3MbI
bopMHUpPOBaHMS YCTOMIMBOCTH K aHTHOMOTUKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoOHCTpanun

[Toprpetsr: C. C. YerBepukos, J. Maiip.

Tabmuubl 1 cxembl: «MyTalMOHHAsS U3MEHUYUBOCTBY, «[lomynsiuonHas CTpyKTypa BUaay,
«Cxema mposiBieHHs 3akoHa Xapau—BaiiHOepra», «/IBmwKyIue CHIIBI  DBOJIIOIIUNY,



«JKoJIoTHYeCKasi H3OJSIUS TOMYJ I  ceBaHCKoW Qopenny, «l'eorpaduueckas W30IAIUSA
JMCTBEHHUIIBI CHOMPCKOM M JIMCTBEHHUIIBI JaypcKoi», «IlomyssimuoHHbIe BOJHBI YHCICHHOCTH
XUITHUKOB U XKepTB», «Cxema IeHCTBHA ecTecTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYILLIECTBOBAHHEY, «MHIycTpuanbHbIil MEJIaHU3M», «OKusble HCKOIIaeMBbIE»,
«IIoKpOBUTEIIBCTBEHHAs OKpacka >XMBOTHBIX», «lIpemynpexnaromas oOKpacka >KHBOTHBIXY,
«Duznonoruyeckue agantanum», «IIpucrnocoOIeHHOCTh OPraHU3MOB U €€ OTHOCHUTEIBLHOCThY,
«Kpurepun Buga», «Buabl-nBoiiHukn», «CrpykTypa Buga B npupoge», «CrnocoOsl
BugooOpasoBanus», «l'eorpaduueckoe BumooOpazoBaHMe TPEX  BUAOB  JIAHABILEH,
«DKOJIOTHYECKOE BHJ1000pa3oBaHMe BHMJOB cHHUL, «llomumiaonasl pactenmit», «KamyctHo-
peneyHbId THOPHUIY.

Ob6opynoBanue: repdapuu pacTeHHA, KOJUIEKIIMA HACEKOMBIX, dydesa NTHUI] U 3BEepel C
IpUMEpaMHu pa3IMYHbIX MPHUCIIOCOOJICHHUH, yydena NTUL U 3Bepeil pa3HbIX BHUIOB, repbdapuu
pacTeHHi GJIM3KUX BUI0B, 00pa30BaBIIMXCS PA3IMUHBIMU CIIOCOOAMH.

JlabopaTopHasi padota «BrisiBiIeHIE H3MEHUNBOCTH y 0COOEH OJTHOTO BUIAY.

JlabopaTopuasi padora «[IpucrmocoOneHHsI OpPraHWU3MOB H WX OTHOCHTEIbHAs
1eJ1eCO00Pa3HOCThY.

JlaGopaTopHas pa6ora «CpaBHeHHE BUJIOB 110 MOP(OJIOTHIECKOMY KPUTEPUIO».

Tema 3. Makpo3Bosonusi 1 eé pe3yJbTaThl

MeTtobl u3yueHuss MakposBoiolMy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHH.
ITepexonnbie (GOpMBbI U PUIIOTEHETUYECKHE PSIJIbI OPIaHU3MOB.

buoreorpapuueckue Metonsl uszyudeHus sBomouuu. CpaBHeHue @uopsl U (ayHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpaduueckue odnactu 3emiu. BUIbI-9HIEMUKN U PETUKTHI.

OMOPHONIOTHYECKUE U CPABHHUTEIBHO-MOP(]OIOTHYECKHE METOIbI M3YyYSHHS ABOJIOIHH.
I'eHeTnyeckne MEXaHU3MBI 3BOJIOLUU OHTOTE€HE3a M IOSBJICHMS DBOJIOLMOHHBIX HOBIIECTB.
I'oMostornyHble ¥ aHAJIOTMYHbIE OpraHbl. PyquMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKyIIIpHO-
FeHeTUYeCKne, OWOXMMHUYECKMEe M  MaTeMaTH4YeCKHEe METOJAbl M3yYeHHUs  HBOJIIOLHUU.
["omonornynsie reHbl. CoBpeMeHHbIE METO/IbI TIOCTPOSHUS (PUIIOT€HETUYECKUX JIEPEBHEB.

XPOMOCOMHBIE MyTallUi U SBOJIIOLMSI TEHOMOB.

OOume 3aKOHOMEpPHOCTH  (TpaBWjia)  3BONMOUUHU. [lpunyun  cmenvl  QyHKyui.
HeoOpaTtumocTs 3Bostoninu. AnantuBHas paguanus. HepaBHOMEpHOCTH TEMITOB 3BOJIOLUH.

JleMoOHCTpanun

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkens.

Tabnuupl u cxembl: «PUIOreHETUYECKUM Psifl JTOIAAN», «APXEONTEPUKC», «3Bepo3yObie
amepby, «Creronedans», «Punnodursy, «CemeHHble ManopoTHUKN», «buoreorpaduueckue
30HBI 3emnn», «Jlpeiid koHTHHEHTOB», «Pemukte», «HawampHple cTagum >MOPHOHAIBHOTO
pa3BUTHS  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMUHBIE M  AHAJIOTMYHBIE  OPIaHBDY,
«PyauMeHTB», «ATaBU3MBI), «XpOMOCOMHBIE HAOOpBHI YelOBEKa M MIMMIIaH3e», «[maBHBIE
HaIpPaBJIEHUS IBOJIOLUNY, «O01IHE 3aKOHOMEPHOCTHU HBOJIIOLIUNY.

O6opynoBaHue: KOJUIEKIUH, repOapuu, MYJSKM HCKOMAeMbIX OCTaTKOB OpPraHHU3MOB,
MYJISKA TOMOJIOTUYHBIX, QHAJIOTMUYHBIX, PyJAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLINU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue 1 pa3BUTHE »KU3HU Ha 3eMie

HayuHnble rumoTespl MpPOMCXOXKIEHUS >XKU3HM Ha 3emsie. AOuoreHe3 M NaHCIEPMUS.
JloHay4HbBIE TPEICTABICHMSI O 3apOXKACHUU JKU3HM (KpealuMoHM3M). ['mnore3a MOCTOSIHHOTO
camo3apo>KJIeHus KU3HU U €€ onposep:keHue onsitaMu @. Penu, JI. Cnannanuanu, JI. Iactepa.
[TponcxoxkaeHue )Ku3HU U aCTPOOUOIIOTHSL.



OcHOBHBIE dTanbl HeOpraHUYeCcKoi Bomonnu. [InanerapHas (reosjoruueckas) BOTIOIHS.
XUMHUECKasi HBOJIONMS. AOHOTeHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHX.
Onbir C. Mumnepa u I'. FOpu. OOpazoBanue mnomumepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. WM. Omnapuna, rumote3za mnepBuuHOro OynboHa Jx. XosjgelHa, reHEeTHYecKas
runoreza I'. Mémnepa. Pubosumbl (T. Yek) um rumoreza «mupa PHK» VY. T'mnGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IIPOTOKJIETKH.

HUctopuss 3emnu u Mmeroabl €€ wu3ydeHus. VckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronsl. OtTHOcUTeNnbHAass U aOCONIOTHAasE  T'€OXPOHOJIOTHA.
['eoxpoHoONOrMYecKas mKana: 30Hbl, IPbl, HIEPHUOBI, SITOXH.

Hauanbnabie 3Tanbel oprannyeckoil 3Bostounu. [losiBIEHHE W 3BOJIIOLHUS MEPBBIX KIETOK.
Oomonuss Metabonu3Mma. Bo3HukHOBeHHE mepBbIX SKocucTeM. COBpEMEHHBIE MHUKpPOOHBIE
OMOIIEHKM Kak aHajor mnepBbiX Ha 3emiie coobmectB. Ctpomaronutsl. [Ipokapuorsl u
3YKapHUOTBHI.

[TpoucxoxaeHue sykapuoT (cUMOMOreHe3). DBOJIIOLMOHHOE IMPOUCXOXKAECHUE BHUPYCOB.
[IpoucxoxaeHne MHOIOKJIETOUYHBIX  OpPraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX  IpyII
MHOT'OKJIETOYHBIX OPTraHU3MOB.

OcHoBHBIE 3Talbl ABOJIOLMU BbICIIUX pacTeHuid. OCHOBHBIE apoMOp(O3bl pacTEHHIA.
Brixon pacrenuit Ha cymry. IlosiBieHuMe CHOpPOBBIX pPacTeHUM M 3aBOEBAHWE HMH CYIIH.
Cemennble pactenust. [IponcxoxaeHne HBETKOBBIX PaCTEHUH.

OcHOBHBIE S3Tallbl 3BOJIIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBbie XOpa0BBIE
KUBOTHBIC. JKH3HBL B BOJIEC. DBOIOIUS TTO3BOHOYHBIX. [Iponcxoxaenne aMmpuOuil M penTHIni.
[TpoucxoxaeHne MIICKONHUTAIUX W NTUI. [IpuHiun kimrodeBoro apomopdosa. OcBoeHHE
0€CII03BOHOYHBIMU U T03BOHOYHBIMU KHBOTHBIMH CYIIIH.

Pa3Butue xu3HM Ha 3emile 10 3paM U NEPUOAAM: apXeH, TPOTEpPO30H, AIEC030i, ME3030H,
KaiiHOo30#M. OOmias XapakTepuCTHKa KJIMMara W Treojiorhyeckux mporeccoB. [losBieHue u
paciBeT XapaKTEepHbIX OpPraHU3MOB. YTJI€00pa30BaHME: €ro YCJIOBHS U BIUSHUE Ha ra30BBIN
cocTtaB aTMochepsl.

MaccoBble BBIMUPAaHHS — 3KOJOTMYECKHE KpU3HUCHI npouutoro. IlpuumHel u cnencteus
MaccoBbIX BbIMHUpaHHil. COBpEeMEHHBIM 3KOJIOTHUECKUN KpU3HC, ero ocobeHHocTu. IIpobiema
coxpaHeHHUs 6uopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucTeMa opraHuueckoro mupa. [IpuHIMIBI KiaccuUKaud OpraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPTaHU3MOB.

JleMoOHCTpanun

[Toptpetsr: @. Penn, JI. Cnamnanuanu, JI. [Tactep, . . Meunukos, A. U. Onapun, [Ix.
Xonaeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmumel u cxembl: «Cxema ombita @. Penuy, «Cxema onbita JI. [lacTepa mo u3yueHuro
caMo03apoKJIeHHs )kHu3Hm», «Cxema ombita C. Mwmmepa, I'. FOpw», «3Jtanbel HeopraHnyeckon
sBooLIMNY, «['eoxpoHonoruyeckas mikanay, «HadanpHble 3Tanmbl OpraHUYECKOW SBONIOIUNY,
«Cxema o00pa3oBaHUsI DJYKapHOT MyTéM cHUMOHOreHe3a», «CucremMa 3>KUBOM HPUPOIBD»,
«Ctpoenue Bupyca», «Apomopdosbl pacteHuit», «Punmodute», «OIHOKIETOUHBIE
BOZOpOCIN», «MHOIrOKIETOUHBIE BOJOpociHn», «Mxm», «llanmoporHukmu», «l'onoceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHHi», «Cxema pa3BUTUS IKUBOTHOIO MHPay,
«ApoMop¢ho3bl  KHUBOTHBIX», «IIpocteiimme», «Kumeunononoctusiey, «llinockue uepBun»,
«YneHuCcToOHOr1ueY, «PBIOBIY, «3E6MHOBOIHEICY, «ITpecMmblikaromuecs», «IITumeny,
«Mnekonuraromue», «Pa3Butue KuU3HM B apxeHckoil ape», «Pa3BuTme KU3HU B



MPOTEPO30MCKON 3pe», «Pa3BuThe >KU3HU B TANCO30MCKOM 3pe», «Pa3BUTHE KU3HU B
ME3030MCKOil 3pe», «Pa3BuTve JKU3HM B KailHO30HCKOM »3pe», «CoBpeMEHHas cucrema
OpPraHUYECKOI0 MUPA».

O6opynoBanue: repOapud pacTeHUN pPa3IUYHBIX OTIEJIOB, KOJUJIEKIWU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KMBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUJIEKIIMM HWIJIOKOXKHX, CKEJEThl
[IO3BOHOYHBIX >KMBOTHBIX, 4Uydeja MTHUIl U 3BEpPeH, KOJUIEKIIMM OKAMEHEJIOCTEH, MOJIE3HBIX
MCKOIIAEMBbIX, MYJISKU OPIraHUUYECKUX OCTATKOB OPTaHN3MOB.

Bupryaabnas jgaboparopHass padora «MogenupoBanue onbiToB Muiepa—tOpu 1o
M3YYECHHIO a0MOTEHHOT0 CHHTE3a OPraHUYECKUX COSAMHEHUN B IEPBUYHOI aTMochepe».

JlabopaTopnasi pabdora «l3yueHue U OIUCaHUE HCKOIAEMBIX OCTAaTKOB JPEBHUX
OpPraHU3MOBY.

IIpakTuyeckass padora «l3yueHue OCOOCHHOCTEH CTPOCHUS PACTCHHH pa3HBIX
OT/ZIETIOB.

IIpakTnyeckas padora «/3yueHne o0coOOEHHOCTEN CTPOEHUS TO3BOHOUYHBIX KUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4ej10BeKa — aHTPONOreHe3

Pa3paenbl 1 3anaun aHTponosoruu. MeToasl aHTPOIIOJIOTUH.

CraHOBIIEHHE NPEJCTABICHUNA O MPOUCXOXKICHUU 4YeJIOBEeKa. PenurmnosHbie BO33pEHMUS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxonctBo yenoBeka € JKUBOTHBIMHU. (CuHCTEMaTHUECKOE TIOJIOKEHHE YeJIOBEKa.
CBuzeTenbcTBa CXOJACTBA YEJIOBEKAa C JKMUBOTHBIMHU: CPaBHHUTEIbHO-MOp(]OIOrHuecKue,
sMOpuosioruyecKue, (HU3HO0IOro-0MOXMMHYECKHe, MoBeAeHueckne. OTanuus 4YelnoBeKa OT
KUBOTHBIX. [IpIMOX0K/I€eHNE U KOMILIEKC CBSI3aHHBIX C HUM INpPU3HAKOB. Pa3BuTHE rojgoBHOIO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBwxkymue  cwibl  (pakTopbl) — aHTpoIlOreHe3a:  OMOJIOTMYECKHE,  COLMAJbHBIE.
CooTHolleHre OMOJIOTHYECKUX U COLMANIBHBIX (PAKTOPOB B AaHTPOIIOTEHE3E.

OcHoBHBIE CTaauU aHTpororeHesa. PanHue yenoBekooOpa3Hble 00€3bsHbI (IPOKOHCYJIBI)
U paHHHE TOHTUbI — O0IIME MPEIKH YeTOBEKOOOPa3HbIX 00€3bsiH U JTI0Jei. ABCTPaJIONUTEKH —
JBYHOTHE TpPEAKU JroAch. YenoBeK yMenblid, NEpBbIE M3TOTOBICHUS Opyauil Tpyaa. Yemosek
NPSIMOXOJISAIINI W TEPBBIN BBIXOJ Ntojel 3a mpeaensl Adpuku. YenoBek reinenpoeprekuii —
001IMii TPeIOK HeaHAePTaIbLCKOTO YEJIOBEKa U YEJIOBEKa pa3yMHOT0. YeloBeK HeaH 1epTaIbCKUA
KAaK BHJI JIIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3syMHbIH COBPEMEHHOIO THIIA, JEHHCOBCKUUI
4eJI0BEK, OCBOCHHE KOHTHHEHTOB 3a npenaenaMu Adpuku. [laneorenernka u najneoreHOMHUKa.

OBOJIIOLIMS COBPEMEHHOI0 4enoBeKka. EcTecTBeHHBIH OTOOp B MOMYJISALUSAX YEIOBEKa.
MyTtannonssiit iporiecc U nonumopdusm. [lonyasimoHHbIe BOJIHBI, Apeii reHoB, MUTpaLUs U
«3(exT ocHOBaTENA» B MOMYJIALUIX COBPEMEHHOTO YeJIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. boibmme pacel: eBponeouaHas (eBpasuiickas),
aBCTPANIO-HErPOHIHAS (PKBAaTOpHANbHAsI), MOHTOJIONIHAs (a3MaTCKO-aMepuKaHcKas). Bpems u
IIyTH pAacCeJIeHWs] 4YeloBeKa IO IulaHere. EauHCTBO denmoBeyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOseHHOCT,  4YelaoBeKa K  pa3HbIM  YCIOBHUSIM
OKpy>Karoliel cpensl. Biausuue reorpaduyeckoit cpeasl u npelida reHoB Ha MOP(HOJIOTHIO U
(U3UOIIOTHIO YeTTOBEKa.

MexauciuruinHapaple MeTolbl B (u3udeckod  (OMOJIOTHYECKON) aHTPOIOJIOTHH.
OBOJIIOIMOHHAS ~ AHTPOIOJIOTMST M TMaJlCOAHTPOIOJIOTHSI  YEJIOBEYECKUX  MOMYJISLHM.
buocounaneHple  uCClE€NOBaHMS ~— NPUPOABI  yesoBeka.  VMccimenoBaHue — KO3BOJIIOLUU
OMOJIOTUYECKOTO M COLIMAIBHOTO B YEJIOBEKE.

JleMmoHCTpauMu



[Toptpetsr: Y. HapBun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumel u  cxeMbl: «MeETOABI  aHTPOMOJIOTUM», «['OJOBHOM MO3r deIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHBD, «CKENeT YeloBeKa M CKEJeT MIMMIIaH3e», «PyIuMeHTh u
aTaBU3MbD», «JIBIKyIIME CHJIBI aHTPOIOTEHE3a», «ODBOJIIOLUOHHOE JPEBO YEJIOBEKAY,
«ABcTpanonurek», «HenoBek yMensbli», «HenoBek NpAMOXoIaIuin», «/eHncoBCKUil 4eIoBeK»
«Heanpepranbiupl», «KpomanboH1bl», «llpenku uvenoBekay, «OTambl 3BOJIOLUU YEIOBEKAY,
«Pacepl yenoBekay.

OO6opynoBaHue: MyJISKH OKaMEHEJIOCTeH, MPeIMETOB MaTepUallbHOW KyJIbTYphl MIPEIKOB
4yelnoBeka, penpoaykiuu (dotorpaduu) KapTHH C  MHQPOJIOTHYSCKUMH W OMOJICHCKUMU
CIOKETaMH MTPOUCXOKICHUS YeIoBeKa, (poTorpaduu HaXOA0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YEJIOBEKA, MOJIEIb Yepela 4ellOBEeKa M Yepena IIMMIIAH3€, MOJIENb KUCTH YEJIOBEKa U
KHCTHU IIMMIIaH3€, MOJIEIHN TOPCa IPEIKOB YEJI0BEKA.

JlaGopaTtopnas pabora «M3ydeHne oOCOOEHHOCTEH CTPOEHMsI CKeJeTa 4YeJOBeKa,
CBS3aHHBIX C IPSIMOXOXKIACHUEM.

IIpakTnyeckas padora «/3yuyeHune 3K0JOrMYECKUX afanTalui YETOBEKaY.

Tema 6. OJxosorussi — Hayka O B3aHMOOTHOLICHHMSAX OpPraHu3MoOB H
HAJ0OPraHU3MEHHBIX CHCTEM € OKPYKAKlIel cpe1oi

3apoxaeHue U pa3Buthe dKonoruu B Tpyaax A. ['ymOompara, K. @. Pymwse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznmenst u 3amaum skosioruu. CBsi3b
9KOJIOTMH C APYTHUMH HayKaMH.

Mertonbl skosoruu. [loneBble HaOMOEHUS. DKCIEPUMEHTHI B 3KOJOTMU: HPUPOAHBIE U
naboparopHble. MogenupoBaHyue B 3KOJOTMU. MOHUTOPUHT OKpY>KAIOILIEH CpeJibl: JIOKaIbHBIMH,
pErHOHANIbHBIN U TJI00AILHBIN.

3HAUEHUE DKOJOTMYECKMX 3HAHUM IS 4YEIOBEKA. DKOJOTMYECKOE MHUPOBO33PEHHUE Kak
OCHOBa CBs3€HM uyenoBeuyecTBa C MNpupoAoid. DOpMHUPOBAaHHE 3KOJOTUYECKOW KYyJIbTYPBl U
HKOJIOTMYECKOM rPaMOTHOCTU HACEJIEHUSI.

JleMoOHCTpanun

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBeprios, 3. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmunpel u cxembl: «Paznensl skoiorum», «MeToasl 3kogoruny, «CxemMa MOHUTOPHHTA
OKPYXAaIOIIEH CpeabD».

JlabopaTopnasi padora «/3ydeHne METOI0B KOJIOTUYECKUX UCCIIETOBAHUID.

Tema 7. Opranusmsl u cpeaa 0OMTaAHUA

Okonoruyecknue (GakTopbl W 3aKOHOMEpHOCTH uX JeictBus. Knaccudukanus
HKOJIOTMYECKUX  (akTOpoB:  abMOTHYEeCKHe, OHOTHYEeCKHe, aHTpornoreHHele.  OOuue
3aKOHOMEPHOCTH JIelcTBUS 3Kojdoruueckux ¢akropos. Ilpasuno munnmyma (K. [npenrens, 1O.
JInbux). TonepaHTHOCTH. DBPHOMOHTHBIE M CTEHOOMOHTHbIE OPTaHU3MBI.

Abuotnueckue ¢akropbl. CBeT Kak skoioruueckuit paxrop. JleiicTBre pasHbIX y4acTKOB
COJIHEYHOT'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PACTeHUH M >KUBOTHBIX IO
OTHOLIEHHUIO K cBeTy. CurnanpHas poisib ceera. doTonepuoausm.

Temmeparypa Kak 3kojoruyeckuit gaxrtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
[ToriknitoTEpMHBIE U TOMOMOTEPMHBIE OPTaHNU3MBbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BrnaxnocTts kak skonoruueckuil ¢akrop. [IpucnocobneHuss pacTteHui K MOAJIEPKaHUIO
BojHOro Oamanca. Kiaccudukanms pacteHuid mo OTHouIeHHI0 K Boje. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXHUMA.



Cpenpl oOuTaHMs OPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIHAs, MOYBEHHAs, TTyOWHHas
NOJNOYBCHHAs, BHYTPHOpraHU3MeHHas. (DHU3MKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpejiax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMbI. CyTOYHBIE U TOAUYHBIE PUTMBL.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIIOBUH JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonsarue o xusHeHHoi (opme. KuzneHHBIE (OPMBI
pacTeHMii: NepeBbs, KYyCTapHHKH, KyCTapHHYKH, MHOTOJETHHUE TpaBbl, OJHOJETHHUE TPABBHI.
JKuznenneie (GoOpMBI KHMBOTHBIX: THAPOOMOHTHI, TE€OOMOHTHI, a’pOOMOHTHL. (COOCHHOCTH
CTpOEHUS M 00pa3a KU3HU.

buotnueckne  Qakroppl. Buasl OMOTHUECKMX  B3aMMOJACHCTBHMA:  KOHKYpPEHIIHS,
XHUITHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, Kooneparus, MyTyaJu3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyieOHMUYecTBO). Herpoduyeckne  B3aumMoOIEUCTBHS  (TONMUYECKHUE,
dopuyeckue, dadbpuyeckue). 3HadyeHHE OMOTHMYECKHX B3aUMOJEHCTBUHN Ui CYLIECTBOBAHUS
OpraHu3MOB B cpejie ooutanus. [IpHHINT KOHKYPEHTHOTO UCKITFOYCHHUS.

JleMoOHCTpanuu

Tabmuipl 1 cxeMbl: «Konoruueckue ¢GakTopb», «CBETOBOU CHEKTPY», « IKOIOTHUECKUE
TPYIIBI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», « TerI0KpOBHBIE JKUBOTHBIEY, «XO0JIOJHOKPOBHBIE
KUBOTHBIEY, «DHU3HOIOTHYECKHE aTanTallid XUBOTHBIX», «Cpenbl OOMTAaHUS OpPraHU3MOBY,
«buonornyeckre puTMbD, «KnuzneHHsie GOpPMBI pacTeHH», « Ku3HEHHBIE POPMBI )KUBOTHBIX),
«JKocUCTeMa IUPOKOIUCTBEHHOTO Jieca», «DKOCHUCTeMa XBOitHoro necay, «llemn nurtanusy,
«XumuugectBoy, «llapazutuzmy», «Konkypenmus», «Cumounosy», «KommeHcanuzm.

OGopynoBaHue: Tepbapuy pacTCHHd € JKUBOTHBIX, MPHCIIOCOOJICHHBIX K BIHUSHHUIO
pa3IMYHBIX  JKOJIOTWYECKHX  (AKTOPOB, TepOapuu  CBETONIOOMBBIX, TEHETIOOMBBIX H
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIE, TEHENIOOUBBIE M TEHEBBIHOCIUBBIE KOMHATHBIE
pacTteHus, repOapudl M KOJUIEKIIMU TEIUIOMIOOMUBBIX, 3MMOCTOMKHX, MOPO30YCTOWYHMBBIX
pacTeHMii, 4Yydena MNTULl M 3Bepel, repOapuu pacTeHH, OTHOCSIIMXCS K TUrpoduTam,
KcepopuTam, Me30(pHUTaM, KOMHATHBIE DPACTEHHs JaHHBIX TPYII, KOJUIEKIWH IKHBOTHBIX,
OoOHuTAIOIMX B pasHbIX Cpeiax, repOapuu U KOJUIEKLIMU PacTeHUH M KUBOTHBIX, 00JaJar0LINX
YepTaMul MPUCHOCOOTIEHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUHM JKU3HU, repbapuu H
KOJJICKIIMM PACTEHUH W JKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (OPM, KOJUICKIIUU KHUBOTHBIX,
YYaCTBYIOUIMX B PA3JIMUHBIX OMOTHYECKUX B3aHMMO/ICHCTBHSIX.

JlaGopaTopHnas pa6ora «BpisiBIeHHE MPUCTTOCOOICHUN OPraHU3MOB K BIUSTHUIO CBETaY.

JlaGopaTtopnas padotra «BbisBIeHHE NPUCHOCOONEHUNH OPraHU3MOB K BIMSHHUIO
TEMIIepaTypbI».

JladopaTtopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
OoOUTaHUS.

Tema 8. Iko/10rus1 BUAOB ¥ NOMYJIALHI

DKOJIOTHYECKHE XapaKTePUCTUKU MOMysuuu. [lomynsust kak Onojiorudeckasi cucreMa.
Pons HeomgHOpomHOCTH cpefpl, puznueckux OapbepoB W OCOOCHHOCTEW OWOJOTHH BHUIOB B
(bopMHpPOBAHNHU MPOCTPAHCTBEHHOM CTPYKTYpHI NOMYJIAIMi. OCHOBHBIE IOKA3aTEIH MOIMYJIALUH:
YHUCJIEHHOCTh, IJIOTHOCTh, BO3pAacTHAas U MOJOBas CTPYKTYpa, POXKAAEMOCTb, NMPHUPOCT, TEMII
pOCTa, CMEPTHOCTH, MUTPAIIHSI.

Okonornyeckast CTpykTypa momyssimud. OIleHKa YHCICHHOCTH TOMyJsiud. JlmHamMuKa
HOMyJISAUH U e€ peryisiuusa. buotuueckuil noreHMan nonyasnuu. MoaenupoBaHue AMHAMUKU
nomynsud. KpuBble pocTa uwncieHHocTH mnomynsauuu. Kpusble BbDKHMBaHUS. Perymsanums



YUCIIEHHOCTU MOMYJISIUA: poiib (aKTOPOB, 3aBUCSIIMX M HE 3aBUCALIUX OT IUIOTHOCTH.
DKoJoru4eckue crpareruu Buaos (I- u K-crparerun).

[Tonsatue 00 »HKoJMOrMYecKoi Huie BUAa. Mecroobutanue. MHOroMepHas MO
skosornueckor Humm Jx.M. Xaruuncona. Pa3mepsl skonorndeckoil Hum. Ilorenuuanbaas u
peann30BaHHAas HUILN.

Bun xak cucrema nomyssuuil. Apeansl BUIOB. BHIbl M HMX JKU3HEHHBIE CTPATErMH.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU TIOBEJIECHUS M MUTpalMil >KUBOTHBIX. bHojgornueckue HMHBa3UU
Yy’KEpPOJHBIX BUOB.

JleMoOHCTpanuu

IToprper: Ixx. . XaT4ynuHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHUECKHUE XapaKTepUCTUKU nonysuuny, «[IpoctpancTBennas
CTpPYKTypa mnonyisinun», «Bo3pactHble nupamuasl nomyisiuun», «CKOpPOCTb 3aceieHust
MOBEPXHOCTU 3eMJIM Pa3Iu4YHbIMH OpranuzMamu», «Mopaenb skonornueckord Humm Jx. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu pacCTeHUA, KOJIEKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucmnocoOaeHus ceMsH pacCTeHUN K PaCCENCHUIO.

Tema 9. Jxos0rus coodmecTB. IKOJOrHYeCKre CHCTEMBbI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHU3MamMH B
OHOLICHO3E.

Oxocucrtema kak oTkpeiTasg cucrema (A. k. Tencnu). DyHKUMOHANBHBIE OJIOKU
OpraHU3MOB B JKOCUCTEME: IPOAYLIEHThI, KOHCYMEHTbI, peayleHThl. Tpoduueckue ypoBHH.
Tpoduueckue nenu u cetu. Abnorndyeckue OIOKK dKocucTeM. [10UBBI M WUIIBI B 9KOCHCTEMAX.
KpyroBopoT BELIECTB U MOTOK 3HEPTUU B IKOCHCTEME.

OCHOBHBIE MTOKA3aTENHN YKOCUCTEMBI. buomacca u npoaykius. DKOIOTHYECKUE MUPAMUIBI
yucesl, OnomMacchl ¥ SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOILECTB — CyKieccuu. llepBuuHble U BTOPUYHBIE CYKIECCUHM U HUX
NPUYMHBL. AHTPONOTEHHBIE BO3JCHCTBUS Ha Cykineccu. KiuMakcHoe cooOIIecTBoO.
buopa3Hoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[TpuponHbIe 3KOCUCTEMBI. JKOCUCmEMbl 03Ep U peK. DKOCUCmeMbl MOopel U OKeaHO8.
Dxocucmemvl myHop, 1ecos, cmenetl, Ny CmbvlHb.

AHTpPONIOTEHHBIE  HKOCUCTEMBI. Arposkocuctema. ArpoueHo3. Paznumums wmexnay
AHTPOIIOTEHHBIMH M MIPUPOTHBIMU YKOCHCTEMAaMH.

YpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['opojckas ¢uopa u ¢dayHa.
CunaHTpomnu3anus ropojackoi (ayHbl. buomornueckoe ¥  XO3MiCTBEHHOE 3HAYCHHE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aUMOJEWCTBUNA  OpraHM3MOB B
sKkocucTteMax. Ponb kackadnoeo aghgexma u 6u008-30upuxamopos (Kuouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC HHEPrMM W  BEIIECTB MEXIY CMEXKHBIMH
HSKOCHUCTEMaMU. Y CTOMUMBOCTh OpPraHU3MOB, TOMYJSALMUA U DKOCUCTEM B  YCIOBHUAX
€CTECTBEHHBIX U aHTPONOTEHHBIX BO3JCHCTBUM.

Mexanuzmvl  6030eticmeusi  3a2psA3HEHUU  PA3HLIX MUNO08 HA  CYOOP2AHUSMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOJI0SUUECKO20
HOPMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeToI0IOTUS MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIOTE€HHBIX SKOCHUCTEM.



JleMoHCTpauMu

[Toprper: A. JIx. Tencnu.

Tabmuubl u cxemsl: «CTpykTypa OHOLIEHO3a», « DKOCUCTEMA MIMPOKOIUCTBEHHOTO JIECay,
«JKocucremMa XBOWHOTO Jiecay, «DyHKIMOHAIbHbIE TPYNIbl OPraHU3MOB B 3KOCHUCTEMEY,
«KpyroBopor BemectB B 23kocucteMe», «llenmu mnuTaHus (macTOUIHAs, JETPUTHAN)»,
«JKoJorhYecKasi MUpaMmuIa Yucen, « IKOJIOruYecKas nupaMua OMoMacco», « IKOJIOrHuecKas
nupampaa sHeprum», «OOpazoBanue Oosota», «IlepBuuHas cykueccus», «BoccraHoBineHue
Jeca mociie moxapa», «IKocucTema o03epa», «ArporeHos», «KpyroBopor BemecTB W HOTOK
SHEPruu B arpoueHosey, «lIpumepsl ypooskocucTem.

Ob6opynoBanue: repbapuu pacTeHHUU, KOJJICKIUM HACEKOMBIX, dydella NTHUI] U 3BEpeH,
repOapuu KyJlIbTYPHBIX M JUKOPACTYIIUX PACTCHUN, aKBAPUYM KaK MOJIEIb YKOCHUCTEMBI.

IIpakTuyeckasi padora «/3yueHue u onrcaHue ypoOIKOCHCTEMBD».

JlabopaTopnasi pa6ora «/3yueHue pazHooOpa3usi MEIKUX MOYBEHHBIX WICHUCTOHOTHX B
Pa3HbIX SKOCUCTEMAX).

IKCKypeusi «DKCKYpCHs B THIWYHBIN OHOreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBIN WM IOWMEHHBIH JyT, 03€p0, O0JI0TO)».

IKeKypeust «IKCKYPCHs B arpOdKOCHCTEMY (Ha MOJIE WK B TEIUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3kocucTeMa

buocdepa — obmeruianerapHas o0ojgo4Yka 3eMiH, TJe CYHIECTBYET HJIM CYIIECTBOBaJa
*u3Hb. PazButue npencrasienuii o buocdepe B Tpyaax J. 3rocca. Yuenue B. U. Bepuaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKupoe BemecTBo 6uocheps U ero PyHKINU.

3aKOHOMEPHOCTH CymiecTBOoBaHUS Onochepsl. OcobeHHOCTH OMochepsl Kak TI00aTbHON
skocucTeMmbl. JluHammdeckoe paBHoBecue B Omocdepe. KpyroBoporel Bemiects U
OMOreoXMMHUYECKHE HUKIBI (YIiiepoa, a3oTa). PUTMHUHOCTS sBIIeHUH B OHocdepe.

3onanbHOCTh Onochepsl. [TonsTe 0 6Mome. OCHOBHBIE OMOMBI CYLIHM: TYHJIpa, XBOHHbBIE
jeca, CMEIIaHHbIE U MIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHHU, TPOIIUYECKHUE JIeca,
BBICOKOTOphsi. Knnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Crpyktypa M (YHKIMS O>KUBBIX CHCTEM, OLEHKAa HX PECypCHOro TMOTEHLHala |
6uochepHbIX QyHKIHUI.

JleMoHCTpanuu

[Toptpetsr: B. U. Bepnanckuii, 3. 3rocc.

Tabmuuel u cxemsl: «I'eoctepsl 3emnu», «Kpyrosopot azora B npupoae», «Kpyrosopor
yriaepoaa B npupoae», «Kpyrosopor kuciopoaa B nmpuponae», «KpyroBopor Boasl B IpUpoe»,
«OcHoBHBIE OuoMBI cymmy», «Knumatmdyeckue mosica 3emnm», «TyHmpay, «Taiiray,
«Cmemannbii  sec», «lllupokomuctBennsiii  nec», «Ctenb», «CaBaHHa», «IlycThIHSY,
«Tponunyeckuii necy.

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUHU KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kaouias cpeaa

DKOJIOTHYECKHE KPU3UCHI W WX NpUYMHBL Bo3ngeiicTBue denmoBeka Ha Ouocdepy.
3arpsi3HeHue BO3MyIIHOM cpenapl. OxpaHa Bo3ayxa. 3arpsisHeHUE BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpymenne noussl. OXxpaHa OYBEHHBIX pecypcoB. MI3MeHeHe KinMara.

AHTpOIIOTEHHOE  BO3JCMCTBHE Ha pPACTUTENbHBIK M KMBOTHBIM wmup. OxpaHa
pPacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHIMIIBI OXPAaHbI MPUPOAbl. KpacHble KHUTH.
Oco60 oxpansembie npupojnsie Tepputopun (OOIIT). boranndeckue caapl U 300J0THYECKUE
MapKu.



OcHOBHbBIE TPUHIIMIIBI YCTOMYMBOIO pa3BUTHUS YeJIOBEUECTBA U MPHUPOAbL. ParronanbHoe
NPUPOJIONIONB30BAHNE M COXpaHeHHe Ouojormueckoro pasHooOpasus 3emumn. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3Hca
U €r0 BEpOSITHbIEC OCIEACTBHS.

Pa3BuTHe METOAOB MOHUTOPUHTA PAa3BUTHS OINACHBIX TEXHOTCHHBIX IMPOIECCOB.
Cucmemmuble ucciedosanusi nepexooa K pecypcocoepezaioujeil. U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonocuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugaroujue O00CMyn K UHGOpMaAyuU NO COCMOAHUIO OMOEIbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayuy 3K0CUcmem u cnocobos 6opbobl ¢ OHUONOBPENCOCHUAMU.
Pexoncmpyxkyus MopcKux u HA3eMHbIX IKOCUCTHEM.

JleMoOHCTpanuu

Tabmupl u  cxeMbl: «3arpsizHeHue arMmocdepbl», «3arps3HeHUe TUAPOCcPepb,
«3arpszHenne mouBbl», «l[lapHukoBeli 3ddexT», «Ocobo oxpaHseMble NPUPOIHBIC
TEPPUTOPUNY, «MOJEIN YIPABISIEMOTO MUPAY.

OoGopynoBanue: Qororpaduu  OXpaHSIEMbIX pPACTEHWH W JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepaiuu, KpacHoil KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOTI'MH
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS OOYYArOIIUMUCS
pOTpaMM CPeAHEro 00IIero 00pa30BaHus: TUYHOCTHBIC, METAIPEAMETHBIC U TIPEIMETHBIC.

B cTpykType JMYHOCTHBIX pe3yibTaTOB OCBOEHUS MPOTrpamMMbl MO OUOJOTHH BbIIEICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAHHME OOyYaroIIMMHCA  POCCUHMCKONW  Tpa)JIaHCKON
UJECHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH M CAMOOIIPEAEIEHUIO,
Hanuuue momueéayuu K OOy4eHUIO OHWOJIOTHH, yeleHanpasieHHoe passumue BHYTPEHHUX
yOEXKICHUIM JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEH M MCTOPUUYECKUX TPaJWLUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb O0YYaIOIIUXCSI PYKOBOACTBOBATHCA B
CBOEM  JEATENIbHOCTH  ILI€HHOCTHO-CMBICIIOBBIMM ~ yYCTAaHOBKAMM, IPUCYIIUMU  CHCTEME
Ouosnoruueckoro  oOpa3oBaHMs, Haauuue NPABOCO3HAHUS ~ DKOJIOTMUECKOM  KYJIBTYpHI,
CHOCOOHOCMU CMABUMb IETH U CTPOUTH KU3HEHHBIE TJIaHBI.

JInaHOCTHBIE pPe3yNbTaThl OCBOCHUS MPOTPaMMBbl 110 OMOJIOTHH JOCTHUTAIOTCSA B €IMHCTBE
y4eOHOM M BOCIIUTATENbHON AEATEIbHOCTU B COOTBETCTBUM C TPAAULIMOHHBIMU POCCUHCKUMU
COLIMOKYJIbTYPHBIMHU, UCTOPUUECKUMU U J1yXOBHO-HPABCTBEHHBIMH IICHHOCTSIMHU, IPUHSATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpPOIECCaM CaMOIO3HAHUS,
CaMOBOCITUTAaHUSI U CaMOPAa3BUTHsI, Pa3BUTHs BHYTPEHHEH MO3UIMH JIUYHOCTH, MATPUOTHU3MA U
YBOXEHUSI K 3aKOHY M IPaBOIOPSIKY, YEJIOBEKY TpyJla U CTAaplIeMy HNOKOJEHUIO, B3aUMHOI'O
yBOKEHHUsS, OCEpeKHOTO  OTHOMICHHS K  KyJbTYPHOMY  HAcleIui0 W TPaIulisIM
MHOI'OHALIMOHAJIBHOTO Hapoaa Poccuiickon denepannu, IpUpoae U OKPYXKaIOLEH Cpee.

JIMuHOCTHBIE pe3yNIbTaThl OCBOEHUs y4eOHOro mnpenMeTa «bHoaorus» IOMKHBI OTPaXkaTh
TOTOBHOCTb M CHOCOOHOCTH OOYyYarolUuXcsi pyKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEN
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAlUi, IO3UTHUBHBIX BHYTPEHHHUX
yOexXIeHU, COOTBETCTBYIOIIMX TPAJUIHOHHBIM IIEHHOCTSM POCCHMCKOro  OOILEeCTBa,
paclIupeHHe KU3HEHHOTO OIbITa U ONbITA JAEATEIbHOCTH B IPOLIECCE PEaIU3allii OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHMSA:

C(OPMHPOBAHHOCTh  TPAXJAHCKOM MO3MLIMU  OOydaromierocs Kak aKTHMBHOTO U
OTBETCTBEHHOTO WIE€HA POCCUICKOro 00I1eCTBa;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOSA3aHHOCTEH, yBakeHHWE 3aKOHa U
IIPABOIOPSAJIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOH NEeATEIBHOCTH NMPU CO3JaHUU YUEOHBIX MPOEKTOB,
peleHnH yuyeOHbIX U 03HABaTENbHbIX 3371a4, BHITOJIHEHUH OMOIOTHUECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TIO3MIIMIO TIO OTHOIIEHWIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YYUThIBaTh B  CBOMX JICHCTBUSX  HEOOXOAMMOCTb  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUSA JTIOJIeH ¢ pa3HbIMU YOSKICHUSAMHU, KYJIbTYPHBIMU IIEHHOCTSMU M COLMAIbHBIM
MOJIOKEHUEM;

FOTOBHOCTh K COTPYJHHUYECTBY B IIPOILECCE COBMECTHOTO BBIMIOJHEHHS Y4eOHBIX,
MIO3HABATEJIbHBIX M HCCIEOBATEIbCKUX 33Ja4, YBAXKUTEIBHOIO OTHOLIEHUS K MHEHHIO
OTIIOHEHTOB MPU 00CYKAEHUH CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COACP KAHUS;

TOTOBHOCTb K TYMAHUTAapPHON U BOJIOHTEPCKOM NIEATEIBHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPAKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMYy HAapoOAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonMHOMN, ropmoctu 3a CBOW Kpai, CBOIO
Ponuny, cBOM A3BIK M KYJIBTYPY, POILJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M [AMITHUKAM IPUPOJBI,
JoCcTHXEeHUsAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAaHOBJIEHME M pa3BUTHE
OHOJI0TUY, TOHUMAaHK 3Ha4eHUsl OMOJIOTHH B MIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

uelHas yoe:x IEHHOCTh, TOTOBHOCTH K CITY>KEHHIO U 3ammTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCUICKOr0 HapoAa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 MIOBEJCHMUS;

CIIOCOOHOCTh OLICHMBAaTh CUTYallMI0 M IPUHUMATh OCO3HAHHbBIE PEIICHUS, OPUEHTUPYSACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAyIIEero;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSM, CO3/JaHHUI0 CEMbHM Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUHU C TPAIULIMSIMH HAPOJIOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOIO U TEXHUYECKOI'O
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOLIEHMUI;

MMOHUMaHUE SYMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ [IEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BUJIAX HCKYCCTBAa, CTPEMIJICHUE MPOSBIATH
KayecTBa TBOPUYECKON JIMUYHOCTH;

5) ¢usuyeckoro BocnuTaHHUS, (OPMHPOBAHMUA  KYJbTYPbI 3I0POBbSI M
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

NOHMMAaHME U peau3alys 370poBoro U 0e3omacHoro odpasa *HU3HH (3J0pOBOE MUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TPaBUI U HOPM, COaJaHCHPOBAHHBIM PEXXHUM 3aHSATHH U OTIbIXA,
peryisipHas (¢u3NYecKas AaKTUBHOCTb), OEpEeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHONICHUSI K COOCTBEHHOMY (PU3UYECKOMY U ICUXHUYECKOMY 3/10POBbIO;

MOHMMAaHWE I[EHHOCTH TPaBUJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBE/ICHUS B CUTYALIUAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHUWE TIOCJIEICTBHI M HEMPHUSATHS BPEIHBIX MPUBBIYEK (YHMOTPEOJCHHS aJIKOTOJS,
HApKOTHUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/y, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPY10J1001E;

TOTOBHOCTb K aKTUBHOM JESITEIbHOCTH TEXHOJIOTMUECKON U COI[MAIbHOI HANPaBIEHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CaMOCTOSITENBHO  BBHIMOJHATH — TaKyHO
JIeATEITbHOCTb;

UHTEpEC K pa3iuyHbIM chepam mpodeccnoHaNbHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOOP Oyaymiel mpodeccru U peaqTn30BbIBaTh COOCTBEHHBIE KM3HEHHBIC TUTAHBI,

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHU BCei
KU3HHU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:



9KOJIOTUYECKHU 11e51ecO00pa3HOe OTHOIIEHUE K MIPUPOJIE KAK UCTOYHMKY JKU3HU Ha 3eMile,
OCHOBE €€ CYILLECTBOBAHMS;

MOBBIIIEHUE YPOBHS 3KOJOTMYECKON KYJIBTYpbl: MpUOOpETEHHE OIbITa IIAHWPOBAHUS
IOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEACTBUH JUIsl OKPYKAIOLIEH Cpeibl;

0CO3HaHME INI00AIBHOIO XapaKTepa 3KOJIOIHYECKUX MPo0sIeM U IyTel ux peleHus;

CHOCOOHOCTh HCIIOJIb30BaTh MPHOOpPETaeMble IPU U3YUYEHUH OMOJIOTMU 3HAHHS U yMEHUS
OpU pEIICHUH MPOoOJeM, CBS3aHHBIX C paIlMOHAIBHBIM IMPHPOJIONONB30BaHIEM (cOoOII0AeHNE
IpaBUJI MOBEACHMs B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BHUJIOB, SKOCHCTEM, OHOChephl);

AKTHUBHOE HEIpUATUE NECHUCTBUM, INPUHOCAIIMX BpEI OKpPYXKaroled INPUPOJHON cpene,
YMEHHE MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JICUCTBUI U MPEIOTBPAILATh UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBILIUICHUS, SKOJOTUYECKOM KyJIbTYphl, OIBITA
JESTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHUS pYKOBOJCTBOBATbCS HMH B
[IO3HABATEJIbHON, KOMMYHHUKAaTUBHOM M COLMAJIbHOM IpakTHUKE, FOTOBHOCTU K YYacTHIO B
IPAaKTUYECKOH 1eATEIbHOCTH 3KOJIOTHYECKON HallPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSL HayKd M OOIIECTBEHHOM IpPAaKTUKH, OCHOBAHHOTO Ha JUAJIOTe KyJIbTYp,
CHOCOOCTBYIOILIET0 OCO3HAHUIO CBOET'0 MECTA B MOJIMKYJITYPHOM MHPE;

COBEpILEHCTBOBAHUE A3BIKOBOW U UUTATEIBCKOW KYJIBTYphl KaK CPEJICTBA B3aUMOACHCTBUS
MEX]1y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE crenupuKu OUOJIOTMM KaK HAayKHM, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paLMOHATIBHOIO HAyYHOT'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpY’KaloIeM
MHUpe KaK O €IUHCTBE NpPUPOABI, YelOBeKa U OOIecTBa, B MO3HAHUU HPUPOAHBIX
3aKOHOMEPHOCTEH U pelIeHuu NpodieM COXpaHeHUs! IPUPOTHOTO PaBHOBECHS;

yOEXKAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBWIM3ALMU: OOECIieueHus
HOBOT'O YPOBHS Pa3BUTHSI MEIMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
pelaTh pecypcHble MpoOIeMbl pa3BUTHs YEIOBEUECTBA, TIOMCKA IyTeH BbIX0J1a U3 II100aIbHBIX
HKOJIOTMYECKUX MPOOJIeM U oOecreueHus nepexoa K yCTONYMBOMY Pa3BUTHIO, PAllMOHATIbLHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAH/IAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJIOTMYECKMX 3HAHWM B IIENAX MOBBILICHUs OOIIeH
KYJIbTYpbl, €CTECTBEHHO-HAyYHOM T'PaMOTHOCTH, KaK COCTaBHOW YacTH ()yHKIIMOHAJIbHOU
rpaMOTHOCTH o0yuaromuxcs, GopMUPYEeMOil pu N3y4eHUN OMOJIOTHH;

NMOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIOJNb3yeMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IOJlydyaeMble 3HAHUS Ul aHaiu3a M OOBSICHEHUS SBICHUN
OKpY’KaIOIIETO MHpa M NPOMCXOJAIIMX B HEM HU3MEHEHHH, yMEHHUe JeiaTb 0OOCHOBaHHbBIE
3aKJIIOUYEHUSI Ha OCHOBE HAy4yHbIX (PAKTOB M HMEIOIIMXCS JAaHHBIX C LENbI0 TOJTYYEHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCMOJIb30BaTh OMOJIOTUYECKHE 3HAHUS ISl peIIeHUs
npo0JeM B peabHbIX KU3HEHHBIX CUTYallUsX;

OCO3HaHHE IIEHHOCTH Hay4HOH NeATeIbHOCTH, TOTOBHOCTh OCYIIECTBISATH NMPOEKTHYIO U
HCCJIEIOBATENBCKYIO ACSITEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HEMpPEphIBHOMY OOpPa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJYYECHUIO HOBBIX 3HAHMM MO OHOJOTMHM B COOTBETCTBHHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.



METANPEJMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3yIbTaThl OCBOCHUS Y4YeOHOro mpeamera «bUONOTHsS» BKIIIOYAIOT:
3HaUUMbIe Ui  (OPMHPOBAHHMSI MHUPOBO33PEHUS  OOYYAIOIMIUXCSA  MEXIUCIUIIIMHAPHBIC
(MeXTpeaMeTHbIE) OOIeHAYyYHbIE TTOHATHS, OTPAXKAIOIIUE 1IEJI0OCTHOCTh HAYYHOU KapTHHBI MUpPa
U crienu(UKy METOJIOB IMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHbIH (haKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEeOpHs, MCCIIEIOBaHNe, HAONIOJCHUE, M3MEpPEHUE, DKCIICPUMEHT W JIPYTue); YHUBEPCAIbHBIC
y4yeOHbIe JEHCTBUS (ITO3HABATEIbHBIC, KOMMYHHKATUBHBIC, PETYIISITUBHBIE), 00CCIICUHBAIOIINC
dbopmupoBanre (PyHKIIMOHAIBHONH T'PAMOTHOCTH M COIMATBHOW KOMIIETCHIIMH OOYYarOIIUXCS;
CIIOCOOHOCTH 00y4Jaromuxcst HCII0Ib30BaTh OCBOCHHEIC MEXKIUCHUTIITNHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCaIbHbIe YyueOHBbIC JAEWCTBHUS B II03HABATEIHHOU U
COIMAIbHOM MPAKTHKE.

B pesynprate wu3ydeHuss OWOJIOTMM Ha YpOBHE CpeaHEro obmiero oOpa3oBaHHS Y
oOydaromerocss OyayT copMupoBaHBI MO3HABATEILHBIC YHUBEPCAIBHBIC yUeOHBIC JIEHCTBUS,
KOMMYHHKATHBHbIE YHUBEpCaJbHbIe Yy4eOHbIE JEWUCTBUS, PETyJIATUBHBIE YHHUBEPCAIbHbBIE
y4eOHbIe JeMCTBHSI, COBMECTHAS IEATEIbHOCTD.

MeranpeameTHbie pe3ysibTaTbl OCBOCHUSI MPOTPaMMBbl CPEAHETO OO0IIero 00pa3oBaHUs
JIOJKHBI OTPaXaTh:

OByaieHHe YHHBEPCAJIbHBIMH Y4eOHBIMH N03HABATEJIbHBIMH /ICHiCTBUSIMH

1) 6a3oBbIe JJOrHYECKHE TeHCTBHUS:

CaMOCTOSITENILHO (DOPMYIMpPOBaTh M aKTyaJIM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

WCIIOJIB30BaTh TIPH OCBOCHUW 3HAHUM TPUEMBI JIOTUYECKOTO MBIIUICHUs (aHaIu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIeHHUsI), PaCKPBIBATh CMBICT OHOJIOTHYECKHX
MOHSTH (BBIIEATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATH CBS3H C APYTUMU MOHITUSIMH);

OTIPENIETIATh 1NN JeATeTbHOCTH, 3aJlaBas MapamMeTpbl W KPUTEPHUH UX JOCTHIKEHUS,
COOTHOCHUTD PE3YNbTATHI ACATEIHHOCTH C MTOCTABICHHBIMH IIEJISIMHU;

UCIONIb30BaTh OMOJIOTHYECKHUE TOHSTHUSI JUIsi OObACHEHUs (AKTOB U SIBICHUU KUBOU
MIPUPOIBL;

CTPOUTH JIOTHUECKUE pacCykAcHUs (MHIYKTUBHBIC, JCIYKTUBHBIC, [0 aHAJOTHH),
BBISIBJIATh 3aKOHOMEPHOCTH W TIPOTHUBOPEYMSI B PACCMATPUBAEMBIX SIBICHUSX, (OPMyIHpOBATH
BBIBOJbI U 3aKITIOUCHUS,

MPUMEHSATh CXEMHO-MO/IEIbHBIE CPEACTBA AJIA MPEJACTaBICHUSI CYIIECTBEHHBIX CBA3EH U
OTHOIIICHUN B W3Yy4YaeMbIX OMOJOTHYECKHX OOBEKTaX, a TAaKKe MPOTHBOPEUYHMA PA3HOTO POJa,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTeIBaTh TUIAH PEIICHHS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTePUATbHBIX
Y HEMaTepHUaIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JIEATEIBHOCTh, OIEHWBATh COOTBETCTBHE PE3YIHTATOB IIEIISM,
OIICHUBATh PUCKH MOCIIECACTBHUI IS TEILHOCTH;

KOOPJIMHHUPOBATh M BBINONHATH padOTy B YCIOBHUSX peadbHOro, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEAaTUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHIE e CTBHA:



BJIAJICTh HaBbIKAMHU y4€OHO-HMCCIEI0BATENBCKON U NMPOEKTHOW AEATEIbHOCTH, HaBBIKAMU
paspernieHus: npodsieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOWCKY METOIOB
pelIeHUs] NPAKTUYECKUX 3a/]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IT03HAHUS;

UCIOJIb30BaTh PA3JIUYHbIE BUJBl AEATEIBHOCTH I10 IOJYYEHUIO HOBOTO 3HAHMS, €ro
UHTEpIpeTaluy, NpeoOpa3oBaHUI0 U MPUMEHEHHIO B Y4EOHBIX CUTyalMsX, B TOM 4HUCIe IpU
CO3/IaHUH YYEOHBIX U COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBINH THIT MBIIUICHHS, BIAJCTh HAYYHOU TEPMUHOIOTHUEH, KIIIOYEBBIMH
HOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3a7aud B OOPa30BaTEIbHOW NEATENBHOCTH U
KU3HEHHBIX CHUTYaIlHsX;

BBISIBJISITH [IPUYMHHO-CIICACTBEHHbIE CBSI3M U aAKTyaJM3UpOBaTh 3aJadyy, BbIABUIATh
rUNoTe3y €€ pelleHus, HaXOAWUThb AapryMEHThl [Uld JJ0Ka3aTelbCTBA CBOUX YTBEPXKICHHH,
3ajJjaBaTh NapaMeTpbl U KPUTEPUU PELICHUS;

AHIM3UPOBATh IIOJYYEHHBIE B XOJE€ pEUIeHHUs 3a7aud pPe3yJbTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSAX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLEHUBATh IPUOOPETEHHBIHN OIBIT;

OCYILECTBIIATh 1IEJICHANPABICHHBIN MOMCK IMEPEeHOCa CPEACTB U CIIOCOOOB JEWCTBUSA B
poQeCCHOHATIBHYIO CPEy;

YyMETb IMEPEHOCUTHh 3HAHWS B  I[IO3HABAaTEJIbHYIO U  IPAKTUYECKyl0 olrnactu
KHU3HENIeATEIIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE WJEH, MNpPEUIaraTh OPUTMHAIBHBIC TOJAXOAbI W PEUICHUS, CTABUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHNUS.

3) padora ¢ nngopmanmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOYHUKAX HMH(pOpMaM (TEKCTe ydeOHOro mocodus,
HAy4YHO-TIOMYJIIPHOM JIUTEpaType, OMOJIOTUYECKUX CIIOBApAX M CIPABOYHMKAX, KOMIIbIOTEPHBIX
0a3ax maHHbIX, B VHTepHeTe), aHANIM3UpPOBaTh HMH(OPMALMIO pPa3IUYHBIX BHJIOB U (HopM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(GopMyIMpOBaTh 3ampoChl M TNPUMEHATh PazIMYHbIE METOJAbl NpPH IOHMCKE U OTOOpe
Ounonoruueckoit nHGOpMau, HEOOXOIMMOM JIJIsl BHIITOJIHEHUS YU€OHBIX 33/1a4;

NpUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIb30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMaJbHYIO (OpMY THpPEACTaBICHUS OMOJIOTHYECKOM
uH(popMaluu (cxemsl, rpaduKy, JUarpaMmbl, TAOIHUIbI, PUCYHKH U IPYTOe€);

HCIIOJIb30BaTh HAyYHBIH $3bIK B KauecTBE CpeACTBa NpH paboTe C OHOJOTHYEecKOU
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (U3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpy, HCIOIb30BaTh W TMPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISTHOCTH;

BJIQ/IeTh HABbIKAMHU pAClO3HABaHUS U 3alMTHl HHpOpMAIMH, HHOOPMALMOHHON
0€30MaCHOCTH JINYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM el CTBUSIMU:

1) obuenue:

OCYHIECTBIISITh KOMMYHHKAIIMN BO BCEX cepax >KM3HU, aKTUBHO y4acTBOBATh B JHAJIOre
WIN JIUCKYCCUU TI0 CYIECTBY 00CYXTaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CYX/IEHUS OTHOCHUTEJBHO BBINIOJHEHUS TMIpe/ylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COIVIACOBAHHOCTb MO3ULUHI IPYTUX YYaCTHUKOB JUAJIOTa UIH JUCKYCCUH);



pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOLIEHMs, MOHUMATh 3HAUYEHUE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTyallli, YMETh CMATYaTh KOH(PIUKTHI U
BECTH IEPErOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUS
JpYTUX JIIOAEH, IPOSIBIATh YBAXKUTEIBHOE OTHOLIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) cOBMeCTHAs /1eITeJIbHOCTD:

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW M MHIUBUAYaTbHONH pabOTHI IpU
peleHn OMOIOTUYECKON MPOoOIeMbl, 000CHOBHIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIIOBBIX
(dbopM B3aMMOAEUCTBUS NIPH PELLICHUH yueOHOM 3a1auu;

BbIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JACHCTBUH ¢ yu€TOM OOLIMX HMHTEPECOB U
BO3MO>KHOCTEH Ka)kJI0TO YJe€Ha KOJUIEKTHBA;

OPUHUMATh IEJIM COBMECTHOW JEATEIbHOCTH, OPraHW30BHIBATH W KOOPIMHHUPOBATH
JefcTBUs MO €€ JOCTM)KEHHUIO: COCTaBIATh IJIaH JEMCTBUM, pacupeneisTh poJid € y4€ToM
MHEHHMH yYaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHON paboThl;

OLICHMBATh KaYeCTBO CBOETO BKJIAJA U KaXKJAOr0 YYaCTHMKA KOMaH/bl B OOLIUI pe3ynbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/UlaraTb HOBBIE IMPOEKTHI, OLEHWBATh WUJEH C MO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYLIECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMUHbIX CHUTYyalUsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBJiajieHHe YHUBEPCAIbHBIMH Pery/IsTHBHBIMM A€l CTBUSIMU:

1) camoopranu3amnms:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABIEHUS NpPoOJeM M HUX pelIeHUs B
KU3HEHHBIX M YYCOHBIX CHUTYAIHSIX;

BBIOMpPATh Ha OCHOBE OMOJIOIMYECKUX 3HAHUU LIEI€BbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JENCTBUAX M IMOCTYINKax IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPYXKaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISTh MO3HABATEIbHYIO JEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBaTH COOCTBEHHBIE 33Jaydl B 00pa3oBaTENbHON JEATENBHOCTH U
KU3HEHHBIX CUTYyallUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs MPoOIeMbl C yUETOM UMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEITOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuIMpsATh paMKH Y4eOHOTIO IPeMETa Ha OCHOBE JIMUHBIX MPEATNOYTEHHIA;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OIICHUBATh MMPHOOPETEHHBIN OIIBIT;

CHocoO0CTBOBaTh (POPMUPOBAHMIO M TPOSIBIICHUIO IMIMPOKOH APYIUIIMH B Pa3HBIX 00JacTAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OIEHKY HOBBIM CHUTYAIlMsIM, BHOCHUTh KOPPEKTHBHI B JICATEILHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIETSIM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JeUCTBUN
¥ MBICIIUTENBHBIX POIECCOB, UX PE3YJIbTaTOB M OCHOBAHUI, UCIIOIB30BAaTh NMPUEMBI pedieKCun
JUISL OLIGHKY CUTYyallud, BBIOOPA BEPHOTO PEILICHHS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E PE3yIbTaTOB ACSITEIbHOCTH;

3) npuHATHE ceds U APYrux:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3E PE3yIbTaTOB ACSITEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTh TOHUMATh MUP C TIO3UIUH JIPYTOr0 YEIOBEKA.
MNPEIMETHBIE PE3YJIbTATHI

[IpenmeTHble pe3ysibTaThl OCBOEHUS coOjep)KaHMs yueOHoro mpenmera «buonorus» Ha
yri1y0JE€HHOM ypOBHE OPUEHTHPOBAHbI Ha obecnieueHre npouiIbHOro o0yueHust o0ydaromuxcs
Oouonornu. OHM BKIIOYAIOT: creHU(pUYECKUe sl OWOJIOTMM HAy4HbIC 3HAHWSA, yYMEHUS U
CHocoObl JEHCTBUII 1O OCBOEGHMIO, HMHTEpPHpPETAMUd U PeoOpa3OBaHUIO 3HAHWM, BHJbI
NEeSTEIbHOCTH MO TOJyYEeHUIO HOBBIX 3HAHUN M HMX HPHUMEHEHHIO B PA3JIMYHBIX Y4eOHBIX, a
TaK)KE B PEAJIbHBIX )KM3HEHHBIX cUTyauusx. [IpeamerHbie pe3ysbTaThl IPEACTaBICHbI 110 T01aM
U3YYEHHUS.

[IpenmerHbie pe3ynabTaTbl OCBOCHHs ydeOHoOro mnpeamera «buonorust» B 10 knacce
JOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTb 3HAHUH O MecTe U PoJId OHMOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B
(OpMHUPOBAHUM E€CTECTBEHHO-HAYYHOW KapTHUHbBI MHpA, B IIO3HAHWU 3aKOHOB IPUPOABI U
pelIeHny MpodieM palOHAIbHOIO MIPUPOIONOIB30BaHus, O BKIIaJIe POCCUMCKUX U 3apyOeKHbIX
yu€HBIX B pa3BUTHE OMOJIOTUY;

BJIaJICHUE CHCTEMOW OHOJIOTMYECKHUX 3HAaHUM, KOTOpas BKJIKOYAeT: OCHOBOINOJArarolue
OMOJOTMYECKHEe TEPMHUHBI U TOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboju3M, IrOMeocTas,
caMOperyJisilysi, CaMOBOCIIPOU3BEICHUE, HACIEICTBEHHOCTh, N3MEHYHUBOCTb, POCT U Pa3BUTHE),
O6uonornyeckue Teopun (kiaetouHas Teopus T. IlIBamna, M. Ilnelinena, P. Bupxosna,
XpoMOCOMHasi TeopHsi HacleAcTBeHHocTH T. Moprana), yuenus (H. 1. BaBunoBa — o nieHTpax
MHOT000pa3usi U MPOUCXOXKACHUS KYJIbTYpHBIX pacTEHHI), 3aKOHBI (€IUHO00pa3us MOTOMKOB
NEPBOrO MOKOJIEHUS, pacIIEIJIeHHUs, YUCTOThl FaMeT, He3aBUCUMOro HacineaoBanus . Mennens,
TOMOJIOTHYECKUX PAJOB B HacleACTBeHHOM wu3aMeHuumBocth H. M. BaswiioBa), nmpuHUIHMIBI
(KOMILIEMEHTApHOCTH);

BJIa/ICHWE OCHOBHBIMHM METOJaMH HAy4YHOT'O MO3HAHUS, UCIOJIB3YEMBIX B OMOJIOTHYECKHX
HCCJIETOBAHMSIX KUBBIX OOBEKTOB (OMHCAHNE, U3MEPEHNE, HAOII0IEHIE, SKCIIEPUMEHT);

YMEHHE BBIACIATH CYLIECTBEHHBIE NIPU3HAKU: BUPYCOB, KJIETOK IIPOKAPUOT U DYKapHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB, B TOM 4Hcie OakTepuid, rpubOB, pacTeHHIA,
’KMUBOTHBIX U Y€JIOBEKa, CTPOCHHS] OPraHOB U CHUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB KU3HEAEATEIbHOCTH, MPOTEKAOIUX B OpraHU3Max pacTeHUil, >KUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLECCOB: 0OMEHa BEIIeCTB (METab0IM3M), IPEBPALLCHUS] SHEPTHH,
Opo>keHHsI, aBTOTPO(PHOro M reTepoTpo(HOro TUIOB MUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, Meii03a, raMeToreHesa, IMOprUoreHe3a, MoCTIMOPHOHAIBHOIO PAa3BUTHS, Pa3MHOKEHUS,
WHAMBUAYAIbHOTO pa3BUTHs OpraHu3Ma (OHTOr€He3a), B3aWMOJEWCTBUS TI'€HOB, Te€TEepO3Hca,
HCKYCCTBEHHOT'O 0TOODA;



YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXAY OpPraHOMAAMU KIETKH M HUX (PYHKIHIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH M UX PYHKUUSMH, MKy OpraHaMH U CUCTEMaMH OPTaHOB Y
pacTeHHi, >KUBOTHBIX M YEJIOBEKa W HX (YHKUUAMH, MEXKAY CHUCTEMaMH OpPraHOB M UX
byHKIUAMEU, MEXKIY dTanmaMu OOMEHa BEIIeCTB, dTalaMH KJIETOYHOTO LMKJIA U >KMU3HEHHBIX
[UKIOB OPraHu3MOB, JTalaMd AMOPUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTunom u (hakropamu cpeapl OOUTAHUS;

YMEHHUE BBISBIISATH OTIMYUTENIbHBIC MPHU3HAKH JKUBBIX CHCTEM, B TOM YHUCIIE PACTCHHIH,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJB30BaTh COOTBETCTBYIOLIUE apTyMEHThI, OMOJIOTHYECKYI0 TEPMUHOIOTHIO U
CUMBOJIMKY ISl OKAa3aTeJIbCTBA POJCTBA OPraHU3MOB Pa3HbIX CUCTEMAaTUUYECKUX IPYIII;

YMEHHE pelIaTh OWOJIOTUYECKHE 3a/a4H, BBISABISATh MPUYUHHO-CIEICTBEHHBIC CBSI3U
MEXJy HCCIEIYyeMbIMU OHOJOTHYECKMMH TpOIeCCaMd U SIBJICHUSMH, JeJlaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH TOJIYY€HHBIX PEe3yJbTaTOB;

YMEHHE BBINOJIHATH JJAOOPATOpHbIE U IpPAKTHUECKHE paboThl, cOOII0aTh MpaBuUia HpU
paboTe ¢ y4eOHBIM U JTA00PaTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATH HUX IKCHEPUMEHTAIbHBIMU CPEACTBAMH,
dbopMynupys Le’Ib UCCIe0BaHNUs, aHAIM3UPOBATh MMOJYYSHHBIE PE3yIbTAThl U JIEJIaTh BBIBO/IBI,

YMEHHE y4YacTBOBaTh B Y4eOHO-HCCIENOBATEIbCKONW paboTe 1Mo OHMOJIOTHH, SKOJIOTHU U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOLIECTB, M MYOJUYHO IPEACTABIATH
MOJTy4YeHHBIE PE3yNIbTAaThl HA YYCHHUECKUX KOH(PEPEeHIUAX;

YMEHHE OILIEHUBAaTh JTUYECKUE aCHEKThl COBPEMEHHBIX HCCIEIOBaHUN B o0nactu
OMOJIOrMM M MEOUIMHBI (KJIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJOTBOPEHUE, HAMpPaBICHHOE
M3MEHEHHE TeHOMa U CO3JjaHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyay1ei mpodeccuoHanbHON AEATEIbHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBL, OMOTEXHOJIOTHH, BETEpUHAPUH, CETbCKOI0 X031 CTBA, MUIIEBOM
IPOMBIIIIEHHOCTH, YIIyOJsTh MO3HABaTENbHBIM HHTEPEC, HANpaBICHHBIH Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH mpodeccud W TPOJOJDKEHHE OHOJIOTMYECKOro O0pa3oBaHUs B
OpraHu3alUsaX CPEAHEro NPOPEeCcCCHOHATBHOTO U BBICIIET0 00pa30BaHusl.

[IpenmerHble pe3yabTaThl OCBOECHUs ydeOHoro mnpeamera «buonorus» B 11 knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTe W POJM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(OpMHpPOBAaHUN COBPEMEHHON €CTeCTBEHHO-HAyYHOW KapTHHBI MHpa, B IO3HAHWU 3aKOHOB
OPUPOJBI U PEIIEHUHN HKOJOTHYECKUX MpOOJeM 4YeloBeYecTBa, a TAaKKe B PEIIEHHUU BOIPOCOB
paloOHaIbHOIO MPHUPOJIONOIL30BaHUS, U B (OPMUPOBAHMM LEHHOCTHOTO OTHOLIEHUS K
mpupojie, OOIIECTBY, YEJIIOBEKY, O BKJIAJ€ POCCHUCKUX M 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHY;

YMEHHUE BIa/IeTh CUCTEMOM OMOJIOTMYECKMX 3HAaHUI, KOTOpas BKIIIOYAET ONpPEesICHUS U
MOHMMAaHHUE CYIIHOCTH OCHOBOIOJArarolmX OWOJIOTMYECKUX TEPMUHOB U MOHATHH (BHL,
sKocucTteMa, Owuocdepa), Oumosormuyeckue Tteopuu (dBomonMoHHas Teopus Y. JlapBuHa,
CHUHTETHYecKasi Teopusi sBoiouuu), yueHus (A. H. CeBepuoBa — 0 MyTsSX M HalpaBIECHUSX
sBomtonuu, B.M. Beprnanackoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaiinGepra, 3aponsimeBoro cxonactsa K. M. baspa), npaBuna (Mmunumyma FO. JIubuxa,
AKOJIOTHYECKON MTUPaMUIbl YHEPTUN ), TUIIOTE3bI (TUnoTe3a «mupa PHK» V. I'unGepTa);

YMEHHE BIIaJIeTh OCHOBHBIMH METOJAMH HAyYHOTO [IO3HAHUS, HCIOJIb3YEMBIMU B
OMOJIOTUYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (ONHMCaHUE, H3MEpeHHe,



HaOJI0/IeHUe, SKCIIEPUMEHT), CIIOCO0aMU BBISIBJICHUS U OLIEHKH aHTPOMNOTCHHBIX M3MEHEHUH B
IPUPOJIE;

YMEHHE BBIACTATh CYIIECTBEHHBIC NPU3HAKU: BHUJIOB, OHOTEOIICHO30B, JKOCHCTEM U
ouocteppl, CTaOMIM3UPYIOUIET0, ABMXKYIIETO U Pa3pbIBAIOLIET0 €CTECTBEHHOro 0TOopa,
AJTONATPUYECKOr0 U CUMIATPUYECKOT0 BU000pa30BaHUs, BIUSHUS JIBIKYIIUX CHII 3BOJIOLUU
Ha TeHO(OH]| MOIYJIALUHN, TPUCIOCOOICHHOCTH OPTaHU3MOB K cpefe OOMTaHMs, YepeOBaHUS
HaIpaBJIEHUH 3BOJIIOLUH, KPYTOBOPOTA BEIIECTB U MIOTOKA S3HEPTUU B SKOCUCTEMAX;

YMEHHE YCTaHABIMBATh B3aHMMOCBS3M MEXAY IMPOLIECCAMU SBOJIOIHUH, ABMKYIIUMU
CHJIAaMU aHTPOIOTeHe3a, KOMIIOHEHTAMHU PAa3JIMYHBIX 3KOCHUCTEM M MPHUCHOCOOIECHUSMU K HUM
OpraHU3MOB;

YMEHHUE BBISBIIATH OTIUYUTENIbHBIC IPU3HAKH KUBBIX CUCTEM, IIPHCIIOCOOICHHOCTh BUI0B
K cpene oOutaHusi, aOMOTHUYECKUX M OMOTHMUYECKUX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBSI3EH
OpPraHU3MOB B COOOIIECTBAaX, AHTPOIIOTCHHBIX U3MEHEHUN B SKOCHUCTEMAaX CBOEH MECTHOCTH;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOLIUE apTyMEHThI, OMOJIOTUYECKY0 TEPMUHOJIOTHIO U
CUMBOJIUKY JUISl JOKa3aTelIbCTBA pOJICTBA OPraHUM3MOB pa3HbIX CHCTEMaTHYECKUX TpPYIII,
B3aMMOCBSI3M OPraHU3MOB M Cpelbl OOUTaHUs, €IMHCTBA YEIOBEYECKUX pac, HEOOXOAMMOCTH
COXpaHEHUsS MHOrooOpasusi BUAOB M IKOCHCTEM KaK YCIOBUS COCYIIECTBOBAHUS MPUPOABI U
YeJI0BEYECTBA,

YMEHHE pelaTh OWOJIOTUYECKHE 3a/a4H, BBISBISATh NPUYUHHO-CICICTBEHHBIC CBSI3U
MEXJy HCCIEyeMbIMH OHOJOTHYECKHUMH TpOIeCCaMd U SIBJICHUSMH, JellaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH TOJIYYE€HHBIX PEe3yJbTaTOB;

YMEHHE BBINOJIHATH JIAOOPATOPHBIE M MPAaKTUYECKHE PaldOThI, COONIONATh MpaBWIIa TPU
paboTe ¢ y4eOHBIM U JTA00paTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIIBUraTh THUIOTE3bl, NPOBEPATh HUX OSKCIEPUMEHTAIBHBIMU CPEICTBAMHU,
bopMyIMpys LeNb UCCIIeI0BaHNs, aHATM3UPOBATh MOJTYUYEHHbIE PE3YJIbTaThl U JIeNIaTh BHIBOJIBI,

YMEHHE Y4YacCTBOBaTh B YU€OHO-HCCIEIOBATEIHCKON pabdoTe MO OMOJOTUM, DKOJIOTHH U
MeIUIMHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W MyOJIMYHO INPEICTABISATH
NOJIyYeHHbIE Pe3yJIbTaThl HA YUEHUYECKUX KOH(EpEeHIUX;

YMEHHE OIICHMBATh TUIOTE3bl W TEOPUM O MPOUCXOXKIACHUU JKU3HHU, 4YeJOBeKa U
YeJIOBEYECKHX pac, O MPUYMHAX, MOCIEACTBUAX U CIOCO0axX MPeIoTBpallleHusl INI00ATbHBIX
U3MEHEHUH B buocdepe;

YMEHHE OCYLIECTBIATh OCO3HAaHHBIN BBIOOp Oyayiei mpodeccuoHanbHON AEATEIbHOCTH B
o0macti  OMOJOTMM, SKOJOTMH, IPHUPOJOINOJB30BAHUS, MEIUIHUHBI, OHOTEeXHOJOTHUH,
NICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO3SAMCTBA, MUIIEBOM MPOMBIINIJIEHHOCTH, YIIIyOIsATh
MO3HABATENIbHBII MHTEpEC, HampaBiICHHBIH Ha OCO3HAHHBIH BHIOOP COOTBETCTBYIOLIEH
npodeccun U TMPOJOIDKEHHE OHMOJIOTHYECKOro o00pa3oBaHUs B OPraHU3aLUSAX CpEIHEro
po¢eCCHOHATBHOTO U BBICILIETO 00pa30BaHuUsI.



TEMATHYECKOE IINTAHUPOBAHHME
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM (ungposbie)
Ne i/m Konrpouabnsie IIpakTnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypenI
1 buonorus xak Hayka
2 JKuBble crcTeMBI U UX H3yUYCHHE 1
3 buonorus knetku 0.5
4 XUMHUYECKasi OpraHu3aIus KICTKH 10
5 Ctpoenue u GyHKIMH KIETKH 8 1
6 OOMeH BellecTB U NpeBpallleHue S3HEPTUU B 9 1
KJIETKE
; Hacnencreennas ungopmanus u 9 05
peanmu3anus e€ B KIeTKe
JKU3HEeHHBIN UK KIETKU 6 1 1
9 Ctpoenue u QyHKIIMH OpraHu3MOB 17 1.5
10 Pa3mHOXkeHue u pa3BUTHE OPraHU3MOB 8 1 1.5
11 I'enernka — HayKka 0 HACIEICTBEHHOCTH U ) 05
U3MEHYHNBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 ['eneTrka yemoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buotexHonorus u cuHTETUYECKask OMOIOTHS 4 1
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/ieioB U TeM Kowrporsmsie  Tpakruueckue (ungposbie)
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThbI pecypen
1 3aposkJeHe U pa3BUTHE IBOJIIOIMOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUI
2 MuKpo3BOIIOLHS U €€ PE3YIIbTAThI 14 2
3 Makpo3Bosronus 1 €€ pe3yabTaThl 6
4 [IpoucxoxaeHne u pa3BUTHE KU3HA HA 15 15
3emie
5 [TporcxokIeHHE YeI0BEKa — aHTPOIIOTCHE3 10 1
DKOJIOTHsA — HayKa O B3aWMOOTHOIICHHUSX
6 OpPraHU3MOB M HAaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpYKaroIlei cpeaou
Opranu3Msbl U cpesia 0OUTaHus 9 15
DKOJIOTUS BUJIOB U TOIYISAUN 9 0.5
9 DKoJorust cood1ecTB. DKOJIOTHYECKUE 12 05
CHCTEMBI
10 Buocdepa — rimobanbHast skocucTemMa
11 YenoBek U OKpyrKarolas cpeaa
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 7.5







IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudgposbie
n/n Tema ypoka Bcero Kontpoaeusie  Ipakrueckue H3yYeHUS o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 buonorus kak KOMIIJIEKCHas HAyKa U KaK 1
4acTh COBPEMEHHOT'0 O0IIeCTBa 01.09.2023
2 Bxonnas koHTposbHas paboTa 1 1 05.09.2023
3 JKuBble cucTeMbl U UX CBOWCTBA. 1
YpoBHEBasi OpraHU3aIs KUBBIX CHCTEM 06.09.2023
4 VcTopust OTKPBITUS U U3yYEHUS KIIETKU. 1
Knerounas reopus 08.09.2023
Metoasl MOJNIEKYJISIPHON U KJIETOYHON
6uonorun. [Ipaktuyeckas pabora
5 «M3y4eHne MeTo10B KJIETOYHON OMOJIOTHH 1 0.5
(xpomarorpadus, snexTpodopes, 12.09.2023
g depeHmaIbHOe HeHTpU(yTrupoBaHue,
ITLIP)»
6 XUMHUYECKUH COCTaB KIETKH 1 13.09.2023
7 MuHepasibHbIE BEIIECTBA KIIETKH, HX 1
Ouosornueckas poib 15.09.2023
Opranuyeckue BeecTBa KIeTKH — OEJKH.
8 JlaGopatopHas pabota «OOHapy eHue 1 0.5 10.09.2023

OCJIKOB C IIOMOIIBIO KAYCCTBCHHBIX




peaKLHin»

CBoiicTBa, ki1accupuKaius u GyHKIHHA

o 0enKoB 20.09.2023
10 Opranuueckue BellecTBa KIeTKH —
YTJIEBOJIBI 22.09.2023
1 Oprannyeckue BenecTBa KIeTKH —
JIUTIVJTB 26.09.2023
Hyxknennossie kucnotsl. JIHK nu PHK.
JlabopaTtopHast pabora «HMcciaenoBanue
12 0.5
HYKJIEMHOBBIX KUCJIOT, BBIJCJIIEHHBIX U3 27.09.2023
KJIETOK Pa3JIMYHBIX OPTaHU3MOBY
13 Crtpoenue u ¢pynkiuu ATO. [Ipyrue
nykieosuarpudocharsr (HTD) 29.09.2023
CexBennpoBanue [JHK. Meroms
14 TE€HOMUKH, TPAHCKPUIITOMHKH, 03.10.2023
IPOTEOMHUKHU
15 MeTto/1bl CTPYKTYpPHON OMOTIOTHH 04.10.2023
16 T B
unbl KJ1eTok. [IpokapruoTnyeckas KieTka 06.10.2023
CrpoeHne 3yKapuOTHUECKOM KIETKH.
17 HpaKTI/I‘{ef:KaSI pabota «M3y4yeHue cBONCTB 0.5 10.10.2023
KJIETOYHOM MeMOpaHb»
18 [ToBepXHOCTHBIN ammapar KJIeTKH 13.10.2023
OnHoMeMOpaHHbIE OPraHOUIbI KIETKH.
19 [IpakTuueckas padota «M3ydenue 0.5 17.10.2023

JABVKCHUSA OUTOINIA3MBbI B paACTUTCIIBHBIX




KJIICTKax»

IToryaBTOHOMHBIE OPTAHOUIbI KIETKHU:
MUTOXOHJIPHH, TuTacTUIbL. JlabopaTopHas

20 0.5
pabora «MccnenoBanue miazmonsa u 18.10.2023
JIEIUIa3MOJIN3a B PACTUTENBHBIX KIIETKAaX»
21 H 0
eMeMOpaHHbIE OPTaHOUIbI KJIETKU 90.10.2023
22
Ctpoenue u GyHKIIH s1Ipa 94.10.2023
CpaBHuUTENbHAS XapaKTEPUCTUKA KIETOK
sykapuot. JlabopaTopnas pabora
93 «M3y4eHne CTpoeHUs KJIETOK Pa3InIHbIX 05
OpPraHU3MOBY». ACCUMIIIAIINS U ' 25.10.2023
JTUCCUMUIIALIUSA -/IB€ CTOPOHBI
Metaboau3ma. THIbI 0OOMeHa BEeLEeCTB.
24 K o]
OHTpOJIbHAs paboTa Ne 97 10.2023
DepMEHTAaTUBHBIN XapaKTep PeakLun
KJIeTOUHOTo MeTabonu3Mma. JlaboparopHas
2 n :
5 pabora «M3yuenue hepMEeHTaTUBHOTO 0.5 07.11.2023
pacIerneH s epoKcuaa BOA0poa B
PaCTUTENBHBIX W KHUBOTHBIX KIIETKAX)
2 b - -
6 €JIKU-aKTUBATOPBI U OEITKU-UHTHOUTOPHI 08.11.2023
27 A i
BTOTPO(HBINA THIT 0OMEHA BEIIECTB 10.11.2023
28 ®doTocuHTE3

14.11.2023




AHa’poOHbBIE OpraHu3Mbl. Bubl
opoxenus. JlabopaTopHas pabora

29 «CpaBHEHHE MPOIIECCOB OPOKCHHS U 15.11.2023
JIBIXAHUSD)
Xemocwunres. Jlaboparopras pabora
30 «CpaBHeHHE MPOIIeCcCOB POTOCHHTE3A U 0.5
XEMOCHHTE3a» 17.11.2023
31 AdpoOHBIE OPTaHU3MBL. JTaIbl
OHEPreTHYECKOro 0OMeHa 21.11.2023
DHeprus MeMOpPaHHOTO TPaIUCHTA
32 HpOTOHOB.vCI/IHTGS ATO®: pabora 99 11.2023
npoToHHON AT®-cuHTa3bI
33 Peakiiuu MaTpuyHOro CHHTE3a 94.11.2023
34 TpaHcKkpunus — MaTpUYHBIA CHHTE3
PHK 28.11.2023
35 Tpancisuus u e€ 3ranbl 99.11.2023
36 Konnposanne amuHokucinor. Poib
pubocom B OmocuHTe3e Oenka 01.12.2023
37 Opranuzanus reHoMa y IpoKapuoT 1
JyKapuoT 05.12.2023
38 MornekysipHble MEXaHU3MBbI SKCIIPECCHH
TEHOB y 3YKapHOT 06.12.2023
Bupycsl — BHEKIIeTOYHBIC ()OPMBI KU3HH
39 u oOnuratHbie napa3uthl. [IpakTudeckas 0.5
pabora «CO3I[aHI/II; MOJIEITH Enpyca» 08.12.2023
40 BupycHbie 3a0051eBaHMsI YeI0BEKA,




JKUBOTHBIX, PACTCHUI

12.12.2023

41 HanorexHOoI0rHH B OMOJIOTUN U MEIULINHE 13.12.2023
42 JKu3HEeHHBIN KT KIETKH 15.12.2023
43 Matpuunslii cunte3 JJHK 10.12.2023
Xpomocomsl. JITaboparopHas pabota
44 «3yyeHne XxpoMoCOM Ha FOTOBBIX 0.5 90.12.2023
MUKpOIpenapaTax»»
45 JleneHue KICTKHM — MHTO3 99 12 2023
Tunel kneTok. KapuokuHes U IUTOKUHES.
JlaGopaTtopHnas pabora «Habmronenue
46 0.5
MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa 26.12.2023
(Ha TOTOBBIX MUKpOIIpenaparax)»
47 Perynsuust KU3HEHHOTO LIMKJIA KIIETOK 97 12,2023
48 Konrponbnas padora Ne2 09.01.2024
Opranusm Kak eguHoe 1enoe. TkaHu
49 pacTeHHH. Ha6opavTopHa${ pav60Ta 0.5 10.01.2024
«M3y4yeHune TkaHel pacTeHUI»
TxaHM KUBOTHBIX U Y€JIOBEKA.
n 7 :
50 JlaboparopHas padota «/3y4ueHne TkaHeh 0.5 12.01.2024
YKUBOTHBIX)»
51 Opransl. CucTeMbl OPraHoB. 05
JlaGopaTtopHas pabota «3yueHne opraHoB ' 16.01.2024




LIBCTKOBOI'O PAaCTCHUS

52 Ornopa Tena opranu3MoB 17.01.2024
53 JIBr>KeHHEe OpraHu3MOB 10.01.2024
54 [Inutanue opranu3zMoB 93.01.2024
55 [TuTaHue MO3BOHOYHBIX )KUBOTHBIX.

[IumeBapurenbHas cucreMa 4ejaoBeKa 24.01.2024
56 JlpIxaHue opraHu3MoB 96.01.2024
57 JIpIxaHue MO3BOHOYHBIX )KHBOTHBIX U

yeJioBeKa 30.01.2024
58 TpaHCTOpT BEIIECTB y OPraHU3MOB

31.01.2024

59 KpoBeHocHas cucremMa mo3BOHOYHBIX

JKUBOTHBIX U YEJIOBEKa 02.02.2024
60 Brinenenue y opranu3mMoB 06.02.2024
61 3amuTa y OpraHu3MoB 07.02.2024
62 NMMyHHas cucrema 4yenoBeka 09.02.2024
63 PazipakxuMoCTh ¥ perysius y

OpraHU3MOB 13.02.2024
64 I'yMopanbpHas perymsaus u SHIOKpUHHAS

CHCTEMa KUBOTHBIX U YEJIOBEKa 14.02.2024
65 DopMBbI pa3MHOKEHUST OPTaHU3MOB




16.02.2024

66

67

[TonmoBoe pazmMHOKEHUE

Metiio3

20.02.2024

21.02.2024

68

l'amerorenes. O6pa3oBaHue U pa3BUTHE
HOJIOBBIX KJeTok. JlabopaTtopHas paboTta
«W3yueHne cTpoeHus MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOTIpEIapaTax»

0.5

27.02.2024

69

70

71

HNunuBuayanpHOE pa3BUTHE OPraHU3MOB
— OHTOI'€HE3

3akJiaJika OpraHoB M TKaHEH u3
3apOIBIIICBHIX JINCTKOB

PocTt u pa3zButne XUBOTHBIX.
JlaGopatopHas paboTa «BplsiBIeHHEe
IIPU3HAKOB CXO/CTBA 3apOAbIIIEH
MO3BOHOYHBIX JKUBOTHBIX)»

0.5

28.02.2024

01.03.2024

05.03.2024

72

PasMHOXeHUE U pa3BUTHE PACTEHUM.
JlabopaTtopHast pabota «CTpoeHue opraHoB
Pa3MHOKEHUS BBICIIUX PACTECHUI

0.5

06.03.2024

73

74

75

KonTponbnas padota Ne3

Hcropust cTaHOBIEHUS U PA3BUTHUS
TeHETUKU KaK HayKu. OCHOBHBIC TTOHITHS U
CHUMBOJIBI TeHeTHKH. JIabopaTopHast pabota
«JIpo3odumna Kak 0OBEKT TEHETHIECKUX
HUCCIIETOBAHUN

3aKOHOMCpHOCTI/I HacJacJo0BaHUsA

0.5

0.5

12.03.2024

13.03.2024




NpU3HAKOB. MOHOTHOpUIHOE
ckpemuBanue. [Ipaktuueckas padbota
"N3ydeHue pe3yabTaTOB MOHOTHOPHIHOTO
CKpeluBanus y apo30Quibr”

15.03.2024

I{uTonorunueckre OCHOBBI

76

MOHOTHOPHUIHOTO CKPEIIUBAHUS 19.03.2024
7 AHanm3upyomiee CKpeniBaHue.

Hemnonnoe nomunupoBanue 20.03.2024

JuruOpuiHOE CKpeIuBaHHKE.

[TpakTiueckas pabora «3yuyenue
78 0.5

pe3yNbTaTOB TUTHOPUAHOTO CKPEIUBAHUS 22.03.2024

y Ip030(HIIBD)
79 [{uTonoruyeckre OCHOBBI AUTHOPHUIIHOTO

CKpEITUBaHUS 02.04.2024
80 CrerieHHOE HaclleZIOBaHUE TPU3HAKOB 03.04.2024
81 X

POMOCOMHasI TEOpUS HACIIEJICTBEHHOCTH 05.04.2024
82 r
€HEeTHKa Toja 09.04.2024

r
83 €HOTHIT KaK IIeJIOCTHAs CHCTEMa 10.04.2024
84 I'eneTnueckuii KOHTPOJIb PA3BUTHUS

pacTeHUH, )KMBOTHBIX U YEJIOBEKA 12.04.2024
85 W3mMeHunBOCTh NpHU3HAKOB. Buabl

U3MEHYUBOCTH 16.04.2024
86 MonudukarmoHHas U3MEHIHBOCTh

17.04.2024




87

88

BapuauuvoHHbIN psia U BapUaLlMOHHAs
KkpuBas. JJaboparopHas pabota
«HccnenoBanue 3akOHOMEPHOCTEN
MOIM(PUKAITMOHHOM U3MEHYUBOCTH.
[TocTpoeHne BapuallMOHHOTO psifa U
BApUALIMOHHON KPUBOI»

I'eHOTHIIMUECKAs N3MEHYNBOCTD.
KoMOunHaTHBHAs HU3MEHYHUBOCTE

0.5

19.04.2024

23.04.2024

89

MyTtaunoHHasi U3MEHYUBOCTb.
[IpakTuyeckas pabora «MyTtanuu y
Tpo30¢h Uikl (Ha TOTOBBIX
MHKpOIIpernaparax)»

0.5

24.04.2024

90

91

3aKOHOMEPHOCTH MYTAl[HIOHHOTO
npoiiecca. DMUTeHETHKA U STTUT€HOMHUKA

I'enetuka yenoseka. [IpakTuyeckas pabora
«CocTaBiieHUE U aHAIU3 POJOCIOBHOIN

0.5

26.04.2024

30.04.2024

92

MeToapl METUITMHCKON T€EHETUKHT

03.05.2024

93

94

95

3HaueHue MEIMLUHCKON N'€eHETUKHU B
IIPEAOTBPALIEHUH U JICUEHUH
TEHETUYECKUX 3a00JI€BaHUN YeTI0BEKa
OCHOBHBIE TIOHATHUS CENEKIUH.
JlaGopatopHas pabota «3yueHue copToB
KYJBTYPHBIX PACTEHUN U IOPOJ TOMAITHUX
JKUBOTHBIX»

MeToab! ceaeKIIMOHHON paboTHl.
JlaGopatopHas pabota «/3yueHune MeToa0B
CEJICKLIUH PACTECHUN»

0.5

0.5

07.05.2024

08.05.2024

10.05.2024




JloCcTH>KEeHMS CeJIEKIMU PACTECHUN U

96 JKUBOTHBIX. HpaKTI/I‘IueCKaH pabora 1 14.05.2024
«IIpuBHUBKa pacTeHUN
97 CoxpaHenue, n3y4eHue 1 UCIOJIb30BaHHE 1
TEHETUYECKUX PECYPCOB 15.05.2024
broTexHoorns Kak HayKa ¥ OTpaciib
98 npou3BojcTBa. [IpakTnyeckas pabora 1 0.5 17.05.2024
«M3yuenne 00bEKTOB OMOTEXHOJIOTHUI
99 OCHOBHBIC HANPaBJICHUS] CHHTETHUECKOU 1
Ounonoruun 21.05.2024
100 XpoMOCOMHasi M TeHHAsI HH)KEHEPHUS 1 99 05.2024
101 MenunuHcke OMOTEXHOJIOTUA 1 24.05.2024
102 HToroBast KOHTpOJIbHAsA paboTa 1 94.05.2024
OBIIEE KOJIMYECTBO YACOB I10 102 135

[NPOTPAMME




11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne ara u¢posbie
n/n Tema ypoka Bcero Kontpoapueie  Tparkruueckue fI[Sy'—IEHI/IH :)Iﬁlt)l;l;OBaTeJIbele
padoThI padoThI pecypen
1 OpodmoniionHast Teopust Y. JlappuHa 1
5 JIBH>KyILIME CHIIBI 3BOJIFOLMU BUAOB 110 Y. 1
JapBuny
3 Bbopn0a 3a cymiecTBoBaHMEe, €CTECTBEHHbIN 1
Y UCKYCCTBEHHBIH 0TOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH 1
HBOJIIOLIMH
5 DTarbl HBOJIIOIIMOHHOTO MPOIecca: 1
MHUKPOIBOJIONNS U MAKPOIBOIIOLIHS
5 [Honynsiius — snemMeHTapHas €IMHULIA 1
3BOJIOLUAA
3aK0OH TeHETHYECKOTo paBHOBeCHS JIK.
7 Xapau, B. BaiinOepra. JlabopaTopHas 1 05
pabota «BpIsiBIeHE U3MEHYUBOCTH Y '
oco0elt 0ZJHOTrO BUIa»
8 DneMeHTapHbIe (PaKTOPHI IBOTFOIIUN 1
9 OS¢ ekt ocnoBaremnst. dpdexr 1
OyTBLUTOYHOTO TOPIIBIIIKA
10 Murpauuu. M30auuu nomyJsisaiuii: 1
reorpaduueckas, Ouonormueckas
11 EctecTtBeHHbI 0TOOp — HanpaBIISIOLINI 1

(hakTOp IBOIOITUN




12

[TosoBoit oTO6OP

13

[TpucrocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOIBOIIOIHH.
Jlaboparopuas pabora «3ydeHne
apoMop(h030B ¥ HINOANATITAIIUH Y
pacTeHUH U KUBOTHBIX»

0.5

14

[Ipumeps! npucnocodaeHN y OpraHu3MoB:

Mopdonoruaeckne, GU3NOIOTHIECKHUE,
OHMOXMMUYECKHUE, ITIOBEICHUYECKHUE.
Jlaboparopnas padota «IIpucrnocobnenus
OpraHnu3MoOB U UX OTHOCHUTCJIbHAA
1eJIECO00Pa3HOCTH

0.5

15

16

Bun, ero kpurepuu u CTpykTypa.
Jlaboparopnas pabota «CpaBHEHHUE BUIOB
10 MOP(OJIOTHIECKOMY KPHTEPHIO»

CrpykTypa BUaa

0.5

17

Bunoob6pa3oBanue kak pe3yiabrar
MHUKPOIBOJIOIUU

18

19

CBs3b MHKPO3BOJIFOOHUHU U STTHICMHUOJIOTUN

MaKpOBBOJ'IIOI_II/ISI. ITameonToNMOrNYECKHE
MCTOAbI U3YYCHHA 3BOJIFOINTUN

20

buoreorpaduueckre METOIbI H3yICHHS
IBOJIIOLIMU

21

22

OMOpPHUOTOTHYECKHE U CPAaBHUTEIHHO-
MOP(OJIOTHYECKUE METOIBI NU3YUCHUS
3BOJIIOIUA

MOJ'ICKyJBIpHO-I‘eHeTI/I‘-ICCKI/IC,
OMOXMMHUYECKUE U MaTEMaTUUECKUE




MCTOABI U3YYCHHA 3BOJIFOIUN

23 OO61re 3aKOHOMEPHOCTH BOJIIOIUH
24 AnanTtuBHas paguanus. HepaBHOMepHOCTH
TEMITIOB 3BOJIOIUU
o5 HayuHblie runmoTessl IpOUCX 0K ISHUS
KU3HHU Ha 3emJie
26 JloHayuHbIe MPEACTABICHUS O 3aPOKICHUH
KU3ZHU
97 OCHOBHBIE 3TaIlbl HEOPraHUIECKON
HBOJIIOLINH
28 ['unoTe3sl 3apoKACHNUS )KU3HU
WcTopus 3emau 1 MeTOIbI €€ N3yUeHHUS.
29 Jlaboparopnas pabota «/3ydyenue u 05
OTHMCaHNE UCKOMAEMbIX OCTaTKOB JIPEBHUX
OpPTaHHU3MOB)
30 HauanbHble 3Tanel opraHnyecKkoin
HBOJTIOIINH
31 DBOITIOLUS 3YKApUOT
OCHOBHBIE 3TaIlbl BOTIOIUU
39 pacturensHoro Mupa. [Ipaktudeckas 05
pabota «3yyenne ocoOeHHOCTEH '
CTPOCHHS PACTCHHI Pa3HBIX OTICIIOB)
33 OCHOBHBIE 3TaIlbl BOIIOIUHU KUBOTHOTO
Mupa
DBOJIIOLHS KUBOTHBIX. [IpakTrueckas
34 pabota «M3yduenne ocoOeHHOCTEH 0.5
CTPOCHHSI TTO3BOHOYHBIX KHBOTHBIX)»
35 PazButue xu3HM Ha 3eMIie Mo Ipam 1




nepuojam

MaccoBbie BbIMHUPpAaHUA — 3KOJOT'MYCCKUE

36 KPHU3HUCHI MPOIILIOTO

37 CoBpeMEHHBIN IKOJIOTUYECKUN KPU3HUC, €TO
0COOEHHOCTH

38 CoBpeMeHHas ccTeMa OPraHHYECKOTo
MPOIILIIOTO

39 OCHOBHbBIE CUCTEMAaTUYECKHE IPYTIIIBI
OpPTraHU3MOB

40 AHTpPOIOJIOTHS — HayKa O YeJIOBEKe

41 PasButne npexacrasienuii o
MIPOUCXOKACHUH YEIOBEKA
Mecto yenoBeka B CUCTEME
opranudeckoro mupa. Jlaboparopnas

42 pabota «M3y4uenne ocoOeHHOCTEH 0.5
CTPOCHUSI CKeJleTa YeJIOBEKa, CBI3aHHBIX C
MPSIMOXOKIICHUEM

43 JIBM>KylIMe CUiIbl aHTPOIIOTEHE3a

44 CooTHomieHrne OMOIOTHYECKUX U
COLIMAJIbHBIX (PaKTOPOB B AHTPOIIOT€HE3E

45 OCHOBHBIE CTaJIMH aHTPOIIOTeHe3a

46 [Taneorenerrka u NajeoreHOMHUKa

47 DBOJTIONHS COBPEMEHHOTO YeJIOBEKa
Yenoeueckue pacel. [IpakTuyeckas

48 pabota «M3ydyeHune 3K0I0rnIecKux 0.5
ajlanTalnui 4eJoBeKay

49 MeXIuCIUTUTMHAPHBIE METO/IBI

AHTPOIIOJIOTUN




50 3apokIeHUE U Pa3BUTHE IKOJIOTUN 1
Metonsl sxkonorun. JlabopaTtopHast pabora

o1 «3yueHne MeToA0B IKOJOTHUYECKUX 1 0.5
HCCIIEA0OBAHUN

59 3Ha4YeHHUE 3KOJIOTMYECKUX 3HAHUM IS 1
YelioBeKa

53 Okonorndyeckue GaKTopsl 1
Abuornueckue paktopbl. CBET Kak

54 skosiormueckuii pakrop. JlabopaTopHas 1 05
pabota «BrIsiBI€HNE TPUCTIOCOOICHUI '
OPTaHU3MOB K BIIUSTHHIO CBETa)»
Abunortnyeckue pakropsl. Temnepartypa
KaK 9KOJIOTHYECKHI pakTop.

55 Jlaboparopuas pabota «BrisiBicHME 1 0.5
MPHUCIIOCOOTICHNI OPTaHU3MOB K BITUSTHHIO
TeMIepaTypb»
AbuoTtnueckue pakropsl. BiaaxkHOCTh Kak

56 sKosioruueckuit gpaxrop. JlaboparopHas 1 05
paboTa « AHATOMHUYECKHE OCOOEHHOCTH '
pacTeHui U3 pa3HbIX MECT OOUTAHUS»

57 Cpenpl 0OuTaHUs OPraHU3MOB 1

58 Bronornveckne puTMBbI 1

59 XKuznennsie GopMbl OpraHU3MOB 1

60 bruotnueckue hakTopsr 1
3HayeHrne OMOTUYECKUX B3aUMOCHCTBUI

61 JUIsl CYIIIECTBOBAHUS OPIaHU3MOB B CpeJie 1
oOuTanus

62 DKOJIOTHYECKHUE XapaKTEPUCTUKU 1




MomyJsinun

OCHOBHBIE TTOKa3aTeIIN IIOIMyJIIOHU N :

63 YHCIIEHHOCTb, TUIOTHOCTh, BO3pAacTHAS U
MOJIOBAsl CTPYKTYypa
OCHOBHBIE TIOKA3aTEeIH MOIYJISIUH:

64 POXKJ1aeMOCTh, TPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPAIIUU

65 DKoJIOTUYECKast CTPYKTYpa MOIYJISIUN

66 JlnHaMuKa MONYJISIIHAA U €€ peryJsnus

67 KpuBsie pocta 4MCIEHHOCTH MOMYJISIHH.
KpuBbie BbDKHUBaHHS
DKOJIOTHYECKas HHUIIIA BHJIA.

68 Jlaboparopnas padota «IIpucrnocobnenus 0.5
CEMSIH PACTEHUI K PACCEIIECHUIO»

69 Bun kak crucreMa Tommy isimia

70 3aKOHOMEPHOCTH MOBEJCHUS U MUTPALIAN
KUBOTHBIX

71 Co00111€CTBO OpraHU3MOB — OHOIIEHO3

72 DKocucTeMa Kak OTKpPbITasi cucTeMa

73 KpyroBOpOoT BEmIECTB ¥ MOTOK YHEPTHH B
IKOCHCTEME

74 OcHOBHBIE TTOKA3aTENN YKOCHCTEMBI

75 DKOJOTHYECKHE MUPaMHIbI

76 N3menenns cooOIecTB — CyKIIECCHHI

77 [IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI
03€p U peK. DKOCHCTEMbI MOPEH U OKEaHOB

78 [IpupomHbIE S5KOCUCTEMBI. DKOCUCTEMBI




TYHJp, JIECOB, CTEIIEH, TyCTHIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI

80 Ypboakocucremsl. [IpakTuaeckas pabora 05
«HW3ydeHue u onucaHue ypooIKOCUCTEMBD '
3aKOHOMEPHOCTH (HOPMUPOBAHHS

81 OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB B
HKOCHUCTEMAX
MexaHU3Mbl BO3AEHCTBUS 3arpsi3HEHUN

82 pa3HBIX TUIIOB Ha CYyOOPTaHU3MEHHOM,
OpPTraHU3MEHHOM, MOMYJISIIUOHHOM U
HKOCHCTEMHOM YPOBHSIX

83 buocdepa — obmemianerapHas 00009Ka
3emnn

84 VYuenue B. U. Bepuaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYLIECTBOBAHUS
ouochepsl

86 KpyroBopoTs! BelecTs u
OMOTe0XUMHYECKUE IIUKIIbI

87 3oHanbHOCTH OuOochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh 6HOCheps!

89 DKOJIOTHYECKHE KPU3UCHI U UX TPUUHHBI

90 BosneticTBue denoBeka Ha 6nochepy

01 AHTpPONOTreHHOE BO3/ICHCTBUE Ha
PaCTUTENbHBIN U )KUBOTHBIN MU

92 OxpaHa npupoabI

93 OCHOBHbBIE IPUHIIMIIBI YCTOHYHUBOTO




Pa3BUTHA YCIIOBCUYCCTBA U ITPUPOAbL

PaI_[I/IOHaJ'H:HOG IIPpUPOAOII0JIB30BAHUE U

94 COXpaHEHHE OMOJIOTHIECKOTO 1
pa3zHooOpa3us 3eMiaun

95 0"606meHI/Ie 1o TeMe « MHUKPOIBOJIIOLHUS U 1
e€ pe3yaIbTaThi»

96 Q§06meHHe 1o TeMe «Makpo3BoJIOLUs U 1
e€ pe3yIbTaThl»

97 O6o06mienne no Teme «IIpoucxoxaenue u 1
pa3BUTHE )XKU3HU Ha 3eMIIe»

08 Oo6o06menue o Teme «IIpoucxoxacHue 1
YeJI0BEeKa — aHTPOTIOTCHE3)

99 O06o061IeHre 10 TeMe «DKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHSIX OPTAaHH3MOBY

100 O600menue mo Teme «OpraHu3Mbl U cpeia 1
oOuTaHUS

101 O606H1€Hlil’e o TeMe «DKOJIOTUS BUJIOB U 1
TIOTTYJISIIU I

102 O600menue mo teme «buocdepa — 1
rJI00abHAast IKOCUCTEMAY)

OBIIEE KOJIMYECTBO YACOB I10 102 75

[TPOT'PAMME







YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
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METOAUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA
Mertonuueckoe nocobue k yueOHuky A.A. Kamenckoro, E.A. Kpukcynosa, B.B. [Taceunnka
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