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MHNOSICHUTEJBbHASA 3AIINCKA

[Iporpamma no yueoHomy npeamery "buosiorus” (nanee - OMoJIOTrHs) Ha ypOBHE
cpenHero obmero obpa3zoBaHusl pa3paboraHa Ha ocHoBe DenepanibHOrO 3aKOHA OT
29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepannny, ®I'OC COO,
Konuenuuu npenogaBanus yueoHoro npeamera « buonorus» u OCHOBHBIX MOJIOKEHUM
benepabHON pabodeit mporpaMMbl BOCITUTAHUS.

VYueOusiii npeamer «buonorusi» yriayonénnoro ypoHs usydenus (10 kmacce)
ABJISIETCSI OJIHUM W3 KOMIIOHEHTOB MpeIMeTHOM obyiactu «EcTecTBeHHO-Hay4dHbIE
npeametb». CornacHo nonoxerussMm GI'OC COO npoduinbHbie yueOHbIE TPEAMETHI,
u3ydaemble Ha YriayOJE€HHOM YpOBHE, SBJISIOTCS crnocoboM auddepeHmanuu
oOy4eHHs Ha YPOBHE CpEIHEro oOmero oO0pa3oBaHWA W TPHU3BaHBI 00ECIICUNUTH
MPEEMCTBEHHOCTh MEXJIy OCHOBHBIM OOIIUM, CpPEOHUM OOIIMM, CPEIHUM
Mpo(eCCUOHANIBHBIM U BBICHIMM oOpa3oBaHueM. B To ke BpeMsi KaxIblid U3 ITHX
y4eOHBIX MPEIMETOB JIOJDKEH ObITh OPUEHTHUPOBAH HAa MPUOPUTETHOE PEIICHUE
00pa30BaTeNbHBIX, BOCHUTATENBHBIX W Pa3BUBAIONIMX 33/7a4, CBS3aHHBIX C
npodopueHTanueil 00yJaImuxcss U CTUMYJIHPOBAaHHEM HWHTEpeca K KOHKPETHOU
00JIacTU HAy4YHOTO 3HAHUS, CBSI3aHHOTO C OWOJOTHEH, MEIUIIMHOM, HKOJOTHUEH,
TICUXOJIOTUEH, CITIOPTOM MJIM BOCHHBIM JIEJIOM.

[Iporpamma 1o yue6HOMY nipeameTy "buosnorua" ga€t npeacraBieHue o el U
3ajayax u3y4deHus ydeOHoro mpenmera «buomorus» Ha yriyOnEHHOM YpOBHE,
omnpenensier o0sA3aTeNbHOE (MHBAapUAHTHOE) NPEIMETHOE COAEp)KAaHUE, €ro
CTPYKTYPUPOBAHHE I10 pa3jiesiaM U TeMaM, pacipeieJIeHUe Mo KilaccaM, pEKOMEHyeT
MOCJIEIOBATEILHOCTh U3YYCHHUSI YUEOHOTO MaTepuaia ¢ y4€TOM MEKIIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBS3€H, JOTMKH Y4EOHOTO IpolLecca, BO3pPACTHBIX 0COOEHHOCTEN
oOyuatomuxcs. B mporpamme mo 6uonornu peaan3oBaH MPUHIAI TPEEMCTBEHHOCTH
C U3y4YE€HHEM OMOJIOTHH HAa YPOBHE OCHOBHOTO 00IEro o0pa3zoBaHus, 0jaroaps 4emy
MIPOCMATPUBAETCSI HAMPABICHHOCTh Ha TMOCIEAYIONIee pPa3BUTHE OHOJIOTHYECKUX
3HaHWM,  OPUEHTUPOBAHHBIX  HA  (opMUpPOBaHME  €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJIOTUYECKOTO MBIIUICHUS, MPEICTABICHUA O 3JOPOBOM 00pase
KU3HU, HA BOCMIUTaHUE OEPEKHOTO OTHOIICHUS K OKPY>Karollel mpupoaHoi cpene. B
nporpaMMe Mo OWOJIOTMHM TakXe IOKa3aHbl BO3MOXHOCTH Y4YeOHOTO MpeaMeTra
«buonorusy B peanuzanuu tpedoBanuit ®I'OC COO K miaHupyeMbIM JIAYHOCTHBIM,
METaIrpeAMETHBIM W TPEIMETHBIM pe3yiabTaTaM oOydeHuss U B (OPMHPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIBHON JEATEIBHOCTH OOYyYaIOIIUXCS TI0
OCBOCHHUIO COJIEpKaHUsI OUOJIOTHUYECKOTO 00pa30BaHUs Ha YPOBHE CPEIHEro OOIIEero
o0Opa3oBaHUs.

VYuebnniii mpeamet «buosorus» Ha ypoBHE cpemHero o0Imero oOpa3oBaHUs
3aBepuIaeT OMOJOruuYecKkoe 00pa3oBaHKe B IIKOJIE 1 OPUEHTUPOBAH Ha pacIlIUpeHHe U
yrayOneHne 3HaHWi OOYYaromMxcsi O JKUBOW MPHPOJE, OCHOBAX MOJEKYISIPHOU U



KJIETOYHOW OMONOruH, SMOPUONOTHH U OUOJIOTMH PA3BUTHS, T€HETHKHU, CEJICKIIHUH,
OMOTEXHOJIOTHH, IBOJIOLIMOHHOTO YUEHUS U KOJIOTHH.

Wzyuyenne yueOHOro mpenmera «buonorus» Ha yriyOJIEHHOM YPOBHE
OPUEHTHPOBAHO Ha TMOATOTOBKY OOYYAIOIIMXCS K TMOCJIEAYIOMEMY MOJTYyYEHHUIO
Ouonoruyeckoro  oOpa3oBaHMs B By3aX M OpraHM3alUsiXx  CpPEIHEro
npodeccuonansHoro odpazoBaHus. OCHOBY €ro COJEp)KaHUsI COCTAaBISIET CHCTEMa
OMONOTHYECKUX  3HAHWM, TOMYYEHHBIX MPH  HW3YYCHHH  OOYy4YaIOIIUMUCS
COOTBETCTBYIOIIUX CHCTEMAaTHUYECKUX pa3lesioB OMOJOTMHM HAa YPOBHE OCHOBHOI'O
oO1ero oopazoBanusi, B 10 ki1accax 3TH 3HaHMS TIOJy4alOT pa3BUTHE. TakK, pacliupeHbl
U YIIIyOJIeHbl OMOJIOTUUECKHUE 3HAHUS O PACTEHUAX, )KMBOTHBIX, IprbOax, OaKTepHsX,
OpraHu3Me€ YeJOBeKa, OOIIUX 3aKOHOMEPHOCTAX KU3HU, JOMOIHUTEIBHO BKIFOYECHBI
OMOJIOTUYECKHUE CBEACHUS MPUKIAAHOIO M MOUCKOBOTO XapaKTepa, KOTOPhIE MOXKHO
MCIIOJIb30BaTh KaK OPUEHTHUPHI JJIs MOCIEAyouero Beidbopa npopeccuu. Bozmoxkna
TaK)K€ MHTErpauus OMOJOTMYECKUX 3HAHUM C COOTBETCTBYIOLIMMH 3HAHUSIMH,
MOJIYYEeHHbIMH OOYy4YalOIIMMHUCS TpPU HU3Y4eHUH (U3UKUA, XUMUHU, Treorpapuu u
MaTE€MAaTHUKHU.

Crpyktypa mnporpaMmbl 10 YyueOHOMY mpeamety "buomorus" oTpaxkaer
CHUCTEMHO-YPOBHEBBIN U 3BOJIIOLMOHHBIN MOIXObI K U3ydeHHI0 Onosnoruu. CoriacHo
UM, H3Yy4aroTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpHBIE IS >KUBBIX CHCTEM
Pa3HOTO YpPOBHS OpraHW3allld{, »3BOJIOLUUU OPraHMYECKOro MHpa Ha 3emie,
COXpaHEeHUs1 OMOJIOTUYECKOTro pa3HooOpasus miaHetbl. Tak, B 10 kjmacce uzydarorcs
OCHOBBI MOJIEKYJISIPHOM U KJIIETOYHOIN OMOJIOTHH, SMOPUOJIOTUU U OMOJIOTUU Pa3BUTHA,
TEHETUKM U CEJEeKUWH, OHOTEXHOJOTMM W  CHHTETUYECKOW  OMOJIOruH,
aKTyalM3UpYyIOTCsl 3HaHMsI OOydaroIuxcsi 1o OOTaHMKE, 300JI0TUH, AaHATOMMHH,
(bM3HOJIOTUH YETTOBEKa.

VYuebnsiit npeamet «buonorusy npu3Bad 00€CIeYUTh OCBOCHHUE 00YUYaIOIIUMUCS
OMOJIOrMYECKUX TEOpUi U 3aKOHOB, MJI€H, MPUHIIMIIOB U MPABUJI, JIEKAIINX B OCHOBE
COBPEMEHHOW €CTECTBEHHO-HAy4YHOM KapTUHBI MHpa, 3HAHUW O CTPOCHUH,
MHOrooOpa3uu M OCOOCHHOCTSX KIIETKH, OpraHu3Ma, MOMyJsiul, OHOILIEHO3a,
HKOCHUCTEMBI, O BBIAAIOUIUXCSI HAYYHBIX JTOCTHXKEHHSIX, COBPEMEHHBIX UCCIEA0BAHUIX
B OMOJOTMHM, MPUKIAAHBIX acleKkTax OWOJOrMYecKuX 3HaHui. s pa3BuTus u
NOJIEpKaHUSl MHTEpeca OO0ydaromMxcsi K OHOJOTMM Hapsay CO 3HAUUTEIbHBIM
00BEMOM TEOPETHYECKOr0 MaTepuana B COJAEPKAaHUUM TPOrpaMMBbl MO OHOJIOTHU
NPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEN CTAHOBJIEHWS U PA3BUTUA TOW WM HHOM
00yacT OMOJIOTHH, BKIJIAJIOM OTEYECTBEHHBIX M 3apyOEKHBIX YUEHBIX B DPEILICHUE
BOKHEHIIIMX OMOJOTHUECKUX M YKOJIOTHYSCKUX MPOOIIEM.

Lenb n3ydyenus: yueOHoro npeamera «buosorus» Ha yriyOiEHHOM YpPOBHE —
OBJIaJIeHHE 00YUYaIOIIMMUCS 3HAHUSIMH O CTPYKTYPHO-(YHKIIMOHATIBLHON OpraHu3aluu
’KUBBIX CUCTEM PA3HOI'0 paHra M NpuoOpeTeHNne YMEHUN MCIOIb30BaTh 3TH 3HAHUS B



dbopMuUpOBaHNM HWHTEpeca K ompenen€éHHod  obmactu  mpodecCHuOHATBHON
JESITeIbHOCTH, CBSI3aHHOW C OWMOJIOTHEW, WM K BBHIOOPY y4eOHOTO 3aBedeHUS IJis
MIPOJIOJKEHUS OMOJIOTMYECKOr0 00pa30BaHUsL.

JlocTkeHue e u3ydeHus yaueOHoro npeameta «buonorusy» Ha yriyosi€éHHOM
ypOBHE 00€creunBaeTCs peleHueM CIeAYIOIINX 3a/1a4:

OCBOEHHE OOYYaIOIUMUCS CUCTEMbl OHMOJOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJOTHYECKUX TEOPHUsSIX, KOHIEMIUSIX, THIMOTe3axX, 3aKOHaX, 3aKOHOMEPHOCTIX M
paBUiIaX, COCTABIISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHUPA; O
CTPOEHUH, MHOT00oOpa3uM W OCOOEHHOCTSX OHOJIOTHUECKMX cucTeM (KJIeTKa,
OpraHu3M, MOMYJISIIKS, BUJI, OMOTE01eH03, Onocdepa); 0 BBLAAIOIINXCS OTKPBITUAX U
COBPEMEHHBIX HCCIIEAOBAHUAX B OUOJIOTHH;

O3HAaKOMJIEHWE OOy4YalIMXCd C METOJaMU TO3HAHUSA KUBOM MPUPOJIBL:
HCCIIEIOBATEIbCKUMU METOAAMH OMOJIOTMUECKUX HAyK (MOJIEKYJIIPHOU M KJIETOYHOU
Ouonoruu, -HMOpPUOJIOTMM U OWOJIOTMHM pPa3BUTUS, TEHETUKH U  CEJIEKIHH,
OMOTEXHOJIOTMH U CUHTETUYECKOM OMOJIOTUH, TAJT€OHTOJIOTHH, SKOJIOTHH ); METOJaMHU
CaMOCTOSATENIHOTO MPOBEAEHUSI OMOJIOrMYECKUX UCCIENOBaHUN B JabOpaTOpuu U B
npupojie (HabI0IeHUE, U3MEPEHUE, YKCIIEPUMEHT, MOJICIUPOBAHMUE);

OBJIaJiIcHHME  OOYyYaloLUMHUCS ~ YMEHHUSIMU:  CaMOCTOSITEIbHO  HaxOJUTh,
aHAJIM3UPOBaTh M UCIOJB30BaTh OHOJIOTMUYECKYI0 HH(POPMAIUIO; IOJIb30BATHCS
OMOJIOTUYECKOM TEPMUHOJIOTHE W CHMBOJIMKOM; YCTaHABIMBATH CBS3b MEXKIY
pa3BUTHEM OHOJIOTMM M  COIMAIBHO-3KOHOMUYECKMMH U  3KOJOTHYECKUMH
npoOyieMaMy 4YeJIOBEYECTBA; OLEHUBATh IOCIEJACTBUS CBOEH JEATEIBHOCTH IO
OTHOIIECHUIO K OKpYXarouiel MNpupoAHON cpene, COOCTBEHHOMY 30POBBIO U
3JI0POBBIO OKPYXKAIOIIUX JIF0JIeH; 000CHOBBIBATH M COOJIIOAATh MEPHI MPOQPHITAKTUKA
MH(DEKIMOHHBIX 3a00JI€BaHM, MpaBWIIa TOBEACHUS B MpUPOAE U oOecrneyeHus
0e30MacHOCTH COOCTBEHHOM KM3HEEATEIbHOCTH B YPE3BbIYAWHBIX CHUTyalUsIX
MPUPOIHOTO U TEXHOTEHHOTO XapaKTepa; XapaKTepH30BaThb COBPEMEHHbIE Hay4yHbIE
OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BUTHE y O0YYaIOIIMUXCS UHTEJUIEKTYAJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEHN B
Ipolecce 3HAKOMCTBA C  BBIIAIOIIUMHUCA OTKPBITUSAMH W COBPEMEHHBIMH
UCCJIEIOBAHUSIMU B OHMOJIOTUM, pEIIAEMBIMU €10 Mpo0JeMaMu, METOAO0JOTUen
OMOJIOTrMYECKOr0 MCCIEA0BaHUSA, MPOBEACHUS 3KCIEPUMEHTANbHBIX HCCIEIOBAHMM,
perieHusT OMOJIOTMYECKUX 3a7a4, MOJICTUPOBAHHS OHOJOTHUYECKHX OOBEKTOB H
MPOIIECCOB;

BOCIIUTAaHUE y OOyYaroUIMXCsl EHHOCTHOIO OTHOUIEHHWS K >KMBOW HpHUpoOjAe B
LEJIOM M K OTJCNIBbHBIM €€ 00BEeKTaM U SIBICHUSM; (DOPMHUPOBAHHUE IKOJIOTUUYECKOM,
TeHETUYECKON TPaMOTHOCTH, OOIEl KyJIbTYphl MOBEACHUS B MPUPOAE; MHTETPALUU
€CTECTBEHHO-HAYYHbIX 3HAHMIA;



npuoOpeTeHne  OOyYarOIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAIBHOM
MIPUPOIOTIOIL30BaHNH (COOIIOICHNUE TIPABUJI TIOBEICHHS B TIPUPOJIC, OXPAHbI BUIOB,
KOCHUCTEM, Omocheprl), COXpaHEHHMH COOCTBEHHOTO 370POBbS W  30POBBS
OKpY’KaroIuX JIroAeH (coOmroiennss Mep npoduiiakKTUKK 3a00JIeBaHUM, 00eCIIeUCHHE
0€30MacHOCTH JKU3HEACATEIBHOCTH B YPE3BBIUYAMHBIX CHUTYalMsIX MPUPOIHOTO U
TEXHOTEHHOTO XapakTepa) Ha OCHOBE HCIIOJIb30BAHUS OHMOJOTHYECKUX 3HAHUU W
YMEHUU B TOBCEHEBHOM KU3HU;

CO3/IaHUE YCJIOBUH /I 0CO3HAHHOTO BHIOOpa 00YHArOITUMUCS UHIANBUYAIbHON
oOpazoBarenbHON TPaeKTOPUH, CrocoOCTBYIOMIEH MOCJIETYIOLIEMY
npodeccoHaTbHOMY CaMOOIIPEEIICHUIO, B COOTBETCTBUU C HWHIUBUIYAIbHBIMU
WHTEpEecaMu U TIOTPEOHOCTSIMH PETHOHA.

OOmiee 4KCIIO YacoB, OTBEACHHBIX HA W3YYEHHE OMOJIOTMH Ha YIJIyOJIEHHOM
ypOBHE cpeaHero ooiiero oobpasoanus, cocrapisieT B 10 kimacce — 102 gaca (3 gaca B
HEJISTTIO).

OT16op opraHu3alMOHHBIX (OpPM, METOJOB U CPEIACTB OOyUYECHHUS OHOJIOTUU
OCYIIECTBIISIETCA C YYETOM CIEenu(PUKA €ro coaepKaHus W HAMpaBJICHHOCTH Ha
MPOJIOJDKCHNE  OMOJIOTMYECKOTO  O0pa3oBaHWsS B OpPTaHM3AIUAX  CPEIHETO
MPOQ)ECCUOHATILHOTO U BBICIIET0 00pa30BaHMUs.

OO0s3aTeNbHBIM YCIOBUEM TpU 00y4YeHUU OUOJIOTHU Ha YIiyOJIEHHOM YpPOBHE
SBIISICTCSI TIPOBEJCHUE JIAOOPATOPHBIX M TMpakThdeckmx pabor. Tarke ydactue
OoOyJaronuxcsi B BBITOJTHCHUHM IPOCKTHBIX W y4eOHO-MCCIIEIOBATEILCKUX PadoT,
TEMaTHKa KOTOPBIX OIMPEEISIeTCS] YUUTENIeM Ha OCHOBE MMEIOIINXCS MaTepHaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJIHBIX YCIOBHM.



COILEPKXAHUE OBYYEHUA
10 KJTACC

ConepxaHue MNPOrpamMMBbl, BBIJICJICHHOE KYPCUBOM, HE BXOJIUT B MPOBEPKY
rocyjaapcTBeHHou utorooit arrecranuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas OuoJyiorusi — KOMIUIEKCHasi Hayka. Kpartkasi uictopusi pa3BuUTHSA
Oouonoruu. bruonorndeckrue HayKu U U3ydaeMble UMH TpoOsieMbl. DyHIaMeHTaIbHBIC,
MIPUKJIA/IHBIC U TIOMCKOBBIE HAYUHbIE UCCIICIOBAHKS B OMOJIOTHUHU.

3HaueHue Ouosorud B (OPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAy4YHOU
kaptuHbl Mupa. lIpodeccun, cBs3aHHbie ¢ Ouojoruel. 3HaueHHE OUOJIOTUU B
MPAKTUYECKOM  JIESITEIbHOCTH  YEJIOBEKA: MEIUIMHE, CEJIbCKOM  XO35ICTBE,
MPOMBIIIJIECHHOCTH, OXPAHE TPUPOBI.

JlemoHCcTpauun

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBun, V.
lapsen, I'. Menpnens, B. U. Bepnanckuit, 1. I1. [laBnos, . 1. Meunukos, H. .
Basunos, H. B. Tumodees-Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /. K. bensies.

Tabmuubr 1 cxembl: «CBsi3b OHMOJOTMM C JPYrMMH Haykamm», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cucTeMbl M UX U3yYeHHUE

JXuBble cUCTEMBI Kak MpeaMeT udydeHus ouosoruu. CBOWCTBA KUBBIX CUCTEM:
€IMHCTBO XHWMHYECKOTO COCTaBa, IUCKPETHOCTh W IEJIOCTHOCTh, CIIOKHOCTh U
YIIOPSAI0YEHHOCTh CTPYKTYPBHlI, OTKPBITOCTb, CaMOOpTraHu3aIus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHUUBOCTD, POCT U Pa3BUTHE.

YPpOBHU OpraHu3aly KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KIETOYHbIN, TKAHEBBIM,
OpraHU3MEHHbIN, MOMYJISUUOHHO-BUIOBOM, 3KOCHUCTEMHBIH (OMOTre0nEeHOTHYECKU),
ouocdepnsiit. [Iporeccel, npoucxoasiue B >KUBbIX cucTeMax. OCHOBHbIC MTPU3HAKU
xuBoro. Ku3Hp kak (opma cymiecTBoBaHus Matepuu. Hayku, uzydaromniye >KuBbIe
CHUCTEMBI Ha Pa3HbIX YPOBHAX OpPraHU3aLMH.

N3yuenue >xuBbIX cucTeM. Metoasl Ouosnormdyeckoit Hayku. Habmronenue,
W3MEpPEHUE, IKCIEPUMEHT, CUCTeMaTH3alus, MeraaHanus. [lonsatrue o 3aBUCMMON U
HE3aBUCUMOM nepeMeHHoM. [imannpoBanue skcnepumenTa. [loctaHoBka U nmpoBepka
runore3. Hynesas rumoresa. [lonsitue BeIOOpKM m €€ mocToBepHOCTh. Pazbpoc B
Oononornueckux naHHbIX. OTEHKAa JOCTOBEPHOCTH TIONYUYCHHBIX PE3YJIHTATOB.
[IprurHBI UCKaXKEHHS PE3YIBTATOB SKCIIEpUMEHTA. [[OHATHE CTATUCTUYECKOTO TECTA.

JdemoHcTpanuu

Ta6muiel u cxembl: «OCHOBHBIC PU3HAKH KU3HNWY, « BHOJIOrMYecKue CuCTeMbD»,
«CBOIICTBa )KMBOI MaTepum», «YPOBHH OpraHU3allUU )KMBOU MPUPOAbD, «CTpoeHHe



’KUBOTHOM KIIETKM», «TKaHU KUBOTHBIX», «CHCTEMBbl OpPraHoOB YEJIOBEYECKOIrO
opranuzmay, «buoreorenosy, «buocdepa», «MeTobI U3YUECHUS KUBOM MPUPOIBD.

O6opynoBanme: JabopaTopHoe 000pYyJOBaHUE JJIA MPOBEACHHS HAOIIOICHUIA,
U3MEPEHUN, IKCIIEPUMEHTOB.

IIpakTnueckas padora «lcrnonap30BaHuEe pa3IMYHBIX METOAOB MPU U3YYEHUU
KUBBIX CUCTEM).

Tema 3. buoJsiorus KiIeTku

Kietka — cTpykTypHO-pYHKIIMOHAIIbHAS €IMHULIA KUBOTO. MIcTOpUs OTKPBITHS
kietku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBann, M. llIneiiaeH,
P. BupxoB). OCHOBHbIE TIOJIO)KEHUSI COBPEMEHHON KJIETOYHOW TEOPHUHU.

Meroapl  MOJEKYJSPHOH W KJICTOYHOW  OWOJIOTHH:  MHUKPOCKOIIHSA,
xpoMarorpadusi, 3JeKTpoPope3, METOJ MEUYEHbIX aTOMOB, AH(depeHIUaTBHOE
1eHTpuyrupoBaHue, KyJIbTUBUPOBAHUE KIIETOK. M3yuenue ukcupo8aHHbix Kiemox.
OnexkTpoHHass  MUKpockonus.  Kowgokanvnas — muxpockonus.  Bumanvhoe
(npusicuznenHoe) uzyueHue Kiemox.

JlemoHCcTpauumn

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

Tabmuubr 1 cxembl: «CBETOBOM MHUKPOCKOI», «IJIEKTPOHHBIA MHUKPOCKOI,
«HMctopust pa3BUTHS METOOB MUKPOCKOTTHI.

OOopynoBaHue: CBETOBOM MHMKPOCKOI, MHUKpPOIpPENaparbl pPaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

IIpakTuyeckass padora «l3yyeHue MeETONOB KJIETOYHOM OHOJOTHU
(xpomatorpadusi, anekrpodopes, nuddepeHimanpHoe neHTpudyruposanue, [1LP)».

Tema 4. Xumuueckasi OpraHu3anus KJICTKH

XUMHUYECKHUMN COCTaB KIETKH. MaKpo-, MUKPO- U YJIBTPAMUKPOIIEMEHTHI. Boma
U e€ poJib KaK pPACTBOPUTEINS, PEareHTa, y4acTU€ B CTPYKTYPUPOBAHUMU KIIETKH,
TeTrIoperyisinuu. MuHepalbHbIE BEIIeCTBa KJIETKH, UX OUOJIOrHYecKas posib. Ponb
KaTHOHOB ¥ aHUOHOB B KIIETKE.

Oprannueckre BeEIIECTBA KIETKH. buonorudyeckue mnonuMmepsl. benkwu.
AMHWHOKHUCIIOTHBIN cocTaB OenkoB. CTpyKTypbl OenkoBoil moiiekyisbl. [lepBuunHas
CTpyKTypa Oeika, TmenTuaHas CBA3b. BTopuyHas, TpeTH4YHAas, YeTBEPTUYHAS
cTpykTyphl.  JleHarypamus. CsoiictBa  OenkoB. Kiaccudpukanus — Oenkos.
buonornueckue Qynkiumn 6enkoB. /lpuonsi.

YrneBoael. MoHOCaxapuapl, IUcCaxapuibl, OJUIOCaxapuabl U IOJUCAXAPUJIBIL.
OOmmif man cTpoeHus U (HU3NKO-XUMHUYECKUE CBOMCTBA yrieBoa0B. bronornueckue
(GYHKIIUM yTIIEBOIOB.

Jlumuapl. [uapodunsHO-THAPODOOHBIE cBOiicTBA. Knaccudukarus TUNUAOB.
Tpurnunepunabl, ¢GocPoaunuasl, BOCKH, CTepouibl. buomornueckue ¢GyHKUUN



munuoB. O0mme cBOMCTBa OMOJIOTHYECKUX MEMOpaH — TeKy4eCTh, CIIOCOOHOCTh K
CaMO03aMbIKaHHIO, TOTYIPOHUIIAEMOCTb.

Hyxneunoseie kucnotel. JJTHK m PHK. CrpoeHue HYKJIEHMHOBBIX KHCIOT.
Hyxneorunsl. [punnun komruiementapuoctu. [Ipasuino Yapradda. Ctpykrypa JHK
— JIBOMHas crmpaib. MecToHaxoxneHue u oumonornyeckue ¢yukiuu JJHK. Bums
PHK. ®ynkuuu PHK B knerke.

Crpoenue wmoiekynbl AT®. Makpospruueckue cBsizu B Mosekyine ATO.
buonornueckue ¢ynkuuu AT®. BoccTaHOBICHHbIE MEPEHOCUUKH, UX (DYHKIMU B
kietke. /pyeue nyxneozuompugpocgamer (HT®). CexenupoBanue JHK. Memoosi
2CHOMUKU, MPAHCKPUNTMOMUKU, NPOMEOMUKU.

CtpykTypHass OWOJOTHS: OMOXMMHYECKHE U OMO(PU3NYECKHE WCCIICTOBAHUS
COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJeKyL. Mooenuposanue cmpyKmypbi
U yHxyull buomonexyn u ux Komniekcos. Komnovromepnolii ouzaiin u opeanuyeckutl
cuHme3 OUOMOIEKYL U UX HENPUPOOHBIX AHATLO208.

JlemoHCcTpauumn

[Toptpetst: JI. [lonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, O.
Conrep, C. [Ipy3unep.

Huarpammel: «PacnpenesieHe XUMAYECKUX 3JIEMEHTOB B HEXKHBOU MPUPOIEH,
«Pacrnpenenenue XuMUYECKUX 3JIEMEHTOB B JKUBOU TIPUPOJIEN.

Tabmuiet u cxembl: «llepuogmdeckas TabnMIla XUMHUUYECKUX DIIEMEHTOBY,
«Ctpoenne MoOJIeKysbl BOAb), «BemecrBa B coctaBe opranusmoBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYIbDY, «CTpOCHHE MOJEKY
YIIIEBOIOBY, « CTpPOCHUE MOJIEKYJ JUMUI0BY», « HyKIIeMHOBBIE KUCIOTh», «CTpoeHue
MoJeKybl ATOy.

O6opynoBaHue: XUMHAYECKAsl MOCYAa U 000PYI0BaHHUE.

JlaGopaTopnas padora «OOHapykeHHEe OEJIKOB C MOMOIIBIO KauyeCTBEHHBIX
peaKIui».

JlaGopaTopHas padora «/ccienoBanre HyKJIEUHOBBIX KUCIOT, BBIJICJIEHHBIX U3
KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenne u QyHKIUUM KJICTKH

Tumbl KJIETOK: »JyKapuoTHyecKass W Mnpokapuotuueckas. CTpPyKTypHO-
(GyHKIMOHATBHBIE 00pa30BaHUs KICTKH.

CrpoeHne mpoKapuoTHYECKOW KieTkd. KilerouHas creHka OakTepuil M apXew.
Oco0eHHOCTH CTPOEHUS reTepoTPOoHOM 1 aBTOTPOPHOM MPOKAPUOTUIECKUX KIIETOK.
MecTo 1 poJib IPOKAPUOT B OMOIIEHO3aX.

Crpoenne u (QPyHKIIMOHHUPOBAHUE dyKapUOTHUECKOW KieTku. [lma3smarudeckas
MeMOpana (rrazmanemma). CTpykTypa Iia3mMatuueckoir mMemOpansl. Tpancmopt
BEIIIECTB Yepe3 IJIa3MaTHUeCKy0 MeMOpaHy: maccuBHbIA (muddy3us, oOaerd€éHHast
mubdy3us), akTUBHBIM (TEPBUYHBIA M BTOPUYHBIA AKTUBHBIA TPAHCHOPT).



[Tomynponuriaemocts MemMOpanbl. PaboTa HaTpuii-KaJneBOTO Hacoca. DHAOLUTO3:
MUHOIUTO3, (harormTo3. Dx3omuTo3. Kierounas crenka. Ctpykrypa U GyHKIAA
KJIETOYHOW CTEHKH pacTE€HUM, TpUOOB.

Hurormazma. Iuroszons. Lurockener. JBuxkenue uuroriazMbl. OpraHoujsl
kjeTku. OqHOMEeMOpaHHbIE OPraHOWIBI KIETKU: 3HJomuIazmatudeckas cetb (JI1C),
anmapat [ompmku, JM30COMBI, UX CcTpoeHne H  (yHKIUU. B3aumocBs3b
OJTHOMEMOpaHHBIX OpPraHOMJOB KIeTKU. CTpoeHHe TpaHyIIpHOTO PETUKYIyMa.
Mexanuzm Hanpasenenus 6enxoe ¢ IIIC. CuHTte3 pacTBOpUMbIX OenkoB. CuHTE3
KJIETOUHbIX MeMOpaH. ['nmagkuii (arpanyispHbIN) SHAOMIA3MATHUYECKUN PETUKYIYM.
CexperopHast ¢yukius amnmapara [onbmku. Moougukayus 6enxoe 6 annapame
Tonvoorcu. Copmuposka 6enxos 6 annapame I 0160xcu. TpaHCTIOPT BEIIECTB B KIIETKE.
Bakyonu pactutensnbix knetok. Knerounsiit cok. Typrop.

[TonyaBTOHOMHBIE ~ OpPraHOWABI  KJIETKW:  MUTOXOHJIPUH,  IUIACTHUBL
IIpoucxoocoenue mumoxonopuu u niacmuo. Cumodbuozenes (K.C. Mepeoickosckuii, JI.
Mapeynuc). CTpoeHue u pyHKIUNA MUTOXOHAPUIN U miacTul. [lepBudHbIe, BTOPUYHbBIE
U CIOXHBIE IJACTUABl  (OTOCHHTE3UPYIOIIMX  AYKapHOT.  XJOPOIUIACTHI,
XPOMOIIJIACTHI, JJIEUKOIIACTHI BHICIIIUX PACTEHUM.

HememOpanubie opranouabl kieTku CtpoeHue U (QYHKIMH HeMeMOpaHHBIX
OpraHOUJ0B KJIETKH. PuGocomsl. IIpomeosrcymounvie Qunamenmeo.
MukpodunaMeHnTsl. Axkmunogvle  Muxkpoguiamenmol.  MBIIIEUHbIE  KJIETKH.
AxmuHosble KoMnoHenmovl HembluleuHvlx Kiemox. MuxkporpyOouku. KieTouHslii
ueHTp. CTpoeHue u JBUKEHHE KIYTUKOB U peCHUYEK. MUKPOTPYOOUKH LIUTOIIIA3MBI.
HenTtpuons. beaku, accoyuuposannvle ¢ MUKpODUIAMEHMAMU U MUKPOMPYOOUKAMU.
MomopHhvie 6enxu.

SAnpo. OGonouka siApa, XpoMaTHH, KapuoIUla3Ma, SIIPBIINIKK, UX CTPOCHHUE U
bynkuun. SAnepHeiii  6enkoBbIi  MaTtpukc. IIpocTpaHCTBEHHOE PpACMOJIOKEHUE
XpoMocoM B uHTep(da3sHOM sape. yxpomamun u 2emepoxpomamunr. benku
XpOMaTHHA — THUCTOHBL. Junamuxa sdepHoti o00o0n0uku 6 mumo3se. Hoephbiii
MPAaHcnopm.

Knerounsle BkitoueHusi. CpaBHHUTENbHAS XapaKTEPUCTHKA KJIETOK 3YKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanuun

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

Tabmuubr u cxembl: «CTpoeHHE HYKapHOTUYECKOM KieTkn», «CTpoeHue
KUBOTHOU KIETKN», « CTpOEHUE PaCTUTENIbHON KIIETKI», «CTpoeHHEe MUTOXOHAPUNY,
«SAnapo», «CtpoeHre NpoOKapUOTUYECKON KIETKH.

O6opynoBaHHMe: CBETOBOW MHUKPOCKOI, MHKpPOIIpEnapaTbl pPAaCTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKPOTIpETapaThl 0aKTepUaIbHbIX KIETOK.

JlabopaTopHas padora «/3ydeHue CTpOEHUsI KIETOK pa3IMYHbIX OPTaHU3MOBY.



IIpakTuyeckas padora «/3yyeHne cBONCTB KJIETOYHOU MEMOPAHBI.

JlaGopaTopHass padora «JccnenoBaHue I1Ia3mMoiM3a W JIETUIA3MOJIM3A B
PACTUTENBbHBIX KIETKAX).

IIpakTuyeckas padora «/3ydeHue NBUKEHUSI LUTOIUIA3Mbl B PACTUTEIBHBIX
KJIETKAX).

Tema 6. O0OMeH BelIeCTB M NPeBpallleHUe JHEPIUH B KJIETKe

AccuMWISIIIMS U TUCCUMIJISILIUMS — JIBE€ CTOPOHBI MeTaboiu3ma. Tumsl oOMeHa
BELIECTB: aBTOTPO(HBIA U TeTepoTpodHBIA. YdacThe KHUCIOpoJa B OOMEHHBIX
npolieccax. JHepreTuueckoe odecreueHue KieTku: npeppamiearne AT® B 0OMEHHBIX
npoueccax. DepMEHTAaTUBHBIN XapakTep peakliMid KIETOYHOro MeTaboiau3ma.
depMeHTHI, X CTPOEHHUE, CBOMCTBA U MexaHu3M neicTBus. Kopepmentol. OTinnuus
(epMEHTOB OT HEOPraHUYECKUX KaTalin3aTopoB. benku-akTuBaTOphl U OEJKU-
MHTUOUTOPBL. 3aBUCHMOCTh CKOPOCTH (PEPMEHTATHUBHBIX pEaKUUi OT PpazIUUHbIX
(bakTOpoB.

IlepBUuHBI CHUHTE3 OPraHUYECKUX BEIIECTB B KiIeTKe. {DOTOCHHTES.
AHoxcucenHvlll U OKcuceHHbll Gomocunmes y obaxkmepuii. Ceemocoouparoujue
nueMeHmsl U NUSMEHMbl PeakyuoHHo20 yeHmpa. Poib XJOpOIUIacToB B IMpoOIEcCe
dborocunTe3a. CBeToBass U TeMHOBas ¢aszpl. Domoovixanue, Cs., Cs. u CAM-munot
gomocunmesa. IIpogyKTuBHOCTh (OoTOCHHTE3a. BiusHue pa3nuuHbix (axTopoB Ha
CKOpOCTh (poTocHHTE3a. 3HaUYECHUE (POTOCUHTESA.

XEMOCHHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUDUIUPYIOIIHE OaKTepUuH, KeIe300aKTepuH, CepoOaKTepuu, BOJOPOIAHBIC
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHaspoOHble opraHu3mbl. Bumsl Opoxenusi. [IpomykTbl OpokeHHS W HX
HCIIOJIb30BAaHUE  YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPraHU3Mbl KaK  OOBEKTHI
OMOTEXHOJIOTHH U BO30OYUTETN OOJIe3HEH.

AdpoOHBIE OpraHU3MBbl. DTalbl YHEPreTUYecKoro ooMeHa. [1oaroTroBUTENbHBIM
stamn. [ Mukonmu3 — 6ecKUCIOpOaHOE PACLIEINIEHUE TIIOKO3bI.

buonornyeckoe OKUCIEHWE, WIA KIETOYHOE AbIXaHHWE. Ponb MUTOXOHApPHI B
npoieccax Ouosiornueckoro okucienus. Lluknuyeckue peakiuu. OKHCIUTEIBHOE
dhochopunupoBanue. Iuepeus memoparnnoz2o epaouenma npomonos. Cunmez ATD:
paboma npomonuou AT®-cunma3zvl. llpeumymiecTBa a’poOHOTO IMyTH OOMEHa
BEIIIECTB Iepe aHadPpOOHBIM. D(PPEKTUBHOCTD SHEPTETUUECKOTO OOMEHa.

JdemoHcTpanuu

[Moptpetsr: k. Ilpuctnm, K. A. Tumupsaszes, C. H. Bunorpanckuii, B. A.
Onrenwrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmuier 1 cxeMbl: «DPOTOCHHTE3», «DHEPreTHUCCKH OOMeH», «bHOocHHTE3
oenka», «CtpoeHue pepMeHTa», « XEMOCHUHTE3Y.



ObopynoBaHue: CBETOBOW MHKPOCKOI, OOOpYIOBaHHE MAJsi MPUTOTOBICHHS
MOCTOSIHHBIX ¥ BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopnas padora «/3yueHue KaTaaTuTHUECKONW aKTHBHOCTH (PEPMEHTOB
(Ha mpuMepe aMuiIa3bl WA KaTalla3bl).

Jlaboparopuasi pabGora «M3yueHue (QepMEHTATUBHOTO  paCHICTICHUS
MEPOKCHUA BOJIOPOJA B PACTUTENIBHBIX U )KUBOTHBIX KIIETKaX».

JlabopaTopnasi padora «CpaBHeHHE MTPOLIECCOB (POTOCUHTE3a U XEMOCHHTE3a.

JlaboparopHnasi pa6otra «CpaBHEHHE MPOIECCOB OPOXKEHUS U IIXAHUSD.

Tema 7. HacaeacrBennass uHGopManus U peajn3anus eé B KIeTKe

Peakiuu matpuyHoro cunres3a. [IpuHIMI KOMIUIEMEHTAapHOCTH B pEaKIUIX
MaTpUYHOTO cHHTe3a. Peanmuzanus HaciencTBeHHOW uHpopmaiuu. [ eHeTHueckuit
KOX, ero cpoucrBa. Tpanckpunmmss — wMarpuunbld cuHTe3 PHK. IlpuHnumne:
TPAHCKPUMNIMUU: KOMIUIEMEHTAPHOCTh, AHTHUIIAPAJUICIIbBHOCTh, ACHMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.

Tpancnauus u e€ sranbl. Yyactue tpancnoptHeix PHK B OnocuHTese Oernka.
VYcnoBus OumocuntTe3a Oenka. KoaupoBanwe amuHokucinor. Posb pubocom B
OnocuHTe3e Oernka.

Cogpemennvie npedcmasnenusi o cmpoerHuu eeHos. OpraHuzanus reHoma y
MIPOKAPUOT M DYKapuoT. Perynsiuus akTUBHOCTHM TE€HOB Yy MpOKapuoT. ['mmoresa
onepona (®. XKako0, K. MaHo). Monexkynapuvie mexanusmvl dIKCHPeCccuu 2eHo8 )
aykapuom. Ponv xpomamuna 6 pezynayuu pabomwvi cenog. Perynsius oOMEHHBIX
IIpoLIECcCOB B KieTKe. KieTouHslil romeocTas.

Bupycel — Hekiierounbie (pOpMBI KU3HU M OOJMTaTHbIE Tapas3uThl. CTpoeHue
MPOCTBIX U CIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHnHwill yuxi
JIHK-cooepocawux  eupycos, PHK-codepocawmux eupycos, baxmepuogphazos.
Obpamuas mpanckpunyus, pegepmasd, uHmezpasd.

Bupycubie 3a0o05eBanus 4yenoBeka, ;kuBoTHbIX, pactenuid. CITN, COVID-19,
ColLMaJIbHbIE U METUIUHCKUE TIPOOJIEMBI.

Buoungopmamuxa: unmeepayus u ananuz 6orvuux maccusos («bigdatar)
CMPYKMYPHLIX Ouoocuyeckux oanuvix. Hanomexnonoeuu ¢ buonocuu u meouyuHe.
IIpoepammupyemvie pynxyuu 6eaxos. Cnocodwvt 00cmasKu 1eKkapcma.

JdemoHcTpanuun

[Toptpetsr: H. K. Kosbiios, /1. Y. UBanHoOBCKUI.

Tabmuiel 1 cxembl: «buocuHTe3 Oenka», «l'eHeTHdyeckuilt kKoay», «Bupych»,
«bakrepuodarm.

IpakTnueckas padora «Co3znanue MOAEIU BUPYCA.

Tema 8. ’Ku3HeHHBIH IUKJI KJIETKH

Knerounsli 1wmkn, ero mepwoAasl u perymsuus. HMaTepdaza u  MHTO3.
OcobeHHOCTH TIpoLieccOB, NpoTekaroumx B uHTepdasze. [loaroroBka KIETKH K



NEJICHUIO. [IpecunteTnyecknii  (HOCTMUTOTUYECKUI), CUHTETUYECKUN U
MOCTCUHTETUYECKUH (MIPEMUTOTUICCKUIN ) TIEPHOIBI HHTEP(DA3HI.

Marprunbii cunte3 JHK — permmukanusa. Ilpunnunsr perumkanmu JIHK:
KOMIUIEMEHTAPHOCTh,  INOJYKOHCEPBAaTUBHBIM  CHUHTE3,  AHTUIAPAJUIEIBHOCT.
Mexanusm perukanuu IHK. Xpomocombl. Ctpoenue xpomocom. Tenomepsl u
TeroMepasza. XpOMOCOMHBIN HAOOP KIETKH — KapUOTHUII. J[UTIIIONTHBIN U TarIOuTHBIHI
HabopbI XpoMocoM. I'oMosioruuHbIe XpoMOCOMBI. [10710BbIE XPOMOCOMBI.

JHenenue kietku — MmuTo3. CTaauy MUTO3a U MPOUCXOISIINE B HUX MPOLIECCHI.
Tuner MuTo3a. KaproknHes u nuToknHE3. brosiornueckoe 3Ha4YeHUE MUTO3A.

Perynsuua mutoTHueckoro mnukia kietku. [Iporpammupyemasi KieTo4yHas
ru0esb — arnomnTo3.

Kinerounoe sapo, XpoMOCOMBI, (YHKIHMOHAJIbHAs TE€HOMUKA. Mexanuzmbi
npoaugepayuu, oupdepenyuposxu, cmapenus u eubenu kiemok. «Llugposas
K1emkay — ouourHgopmamuyeckue Mooenu QyHKYUOHUPOBAHUS KIEeMKU.

JlemoHCcTpauumn

Tabmuiplt u cxembl: <«OKU3HEHHBIM LMK KIETKW», «Muto3y», «CtpoeHue
xpomocomy, «Perumkanus [JHK.

O6opynoBaHue: CBETOBOM MHUKPOCKOIN, MHUKpompenapatsl: «MHUTO3 B KIETKax
KOPEILIKA JIyKa.

JlabopaTopHas padora «/3yueHne XpoMOCOM Ha TOTOBBIX MUKpOIIpenapaTax».

JlaGopaTopnas pabora «HaOmogeHue MuTO3a B KJIETKaX KOHUMKA KOPEIKa
JyKa (Ha TOTOBBIX MUKpOTpEIapaTax ).

Tema 9. CTpoenne u QyHKINHM OPraHM3MOB

buonornueckoe pasHooOpazue opranuzMoB. OIMHOKIETOUYHBIC, KOJIOHUATBHBIE,
MHOTOKJIETOYHBIE OPTAHU3MBI.

OCc0OEHHOCTH CTPOEHHUSI U KU3HEACSITEIbHOCTH OJHOKJIETOUYHBIX OPraHU3MOB.
baktepun, apxeu, OTHOKJIETOYHBIE TPUOBI, OJHOKIETOUYHBIE BOJOPOCIH, APYTHE
poTucThl. KonoHManbHble OpraHu3MBbl.

B3anmocCBsA3p yacTeld MHOTOKJIIETOYHOIO OpraHn3Ma. TKaHW, OpraHbl U CUCTEMBI
opranoB. Opranusm kak eguHoe nenoe. ['omeocras.

Tkanu pacteHuid. TUnbl pacTUTEIBHBIX TKaHE: oOpa3oBaTesbHAsl, TOKPOBHAS,
MPOBOJIAIIASL, OCHOBHas, MexaHuueckas. OcCOOEHHOCTH CTpoeHHs, (GYHKUUNA U
PAacCMoOJIOKEHUSI TKAHEW B OPraHax pacTECHUM.

TkaHU >KMBOTHBIX M 4YEJIOBEKA. THIBI >KMBOTHBIX TKAaHEH: SMUTEIUANIbHASA,
COCIMHUTEbHAsI, MbIlIeYHasi, HepBHasg. (OCOOEHHOCTH CTPOCHUS, (PYHKIMH U
pPAacMoJIOKEHUSI TKAHEW B OPraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BeretaTuBHbIE U T€HEpATUBHBIE OPTraHbl pacTeHUd. OpraHbl U CUCTEMBbI
OPraHoOB KMBOTHBIX U YeoBeKa. OyHKIIMHA OPraHOB U CUCTEM OpPTaHOB.



Onopa Ttena opranusmoB. Kapkac pacteHuil. CkeneTbl OJHOKIETOYHBIX M
MHOT'OKJIETOYHBIX >KMBOTHBIX. HapyXHbIli 1 BHYTpeHHHI ckeneT. CTpOEHUE U TUIIBI
COEAMHEHNS KOCTEN.

JIBrkeHue opraHu3MoB. [[BrkeHre OJHOKJIETOYHBIX OPraHU3MOB: aMEOOUTHOE,
KTYTUKOBOE, PECHUYHOE. J[BMKEHHWE MHOTOKJIETOYHBIX PACTEHUW: TPOIMU3MBI H
HacThM. J|BM)KEHHE MHOTOKJIETOYHBIX KUBOTHBIX M YEJIOBEKA: MBIIIEYHAS CHUCTEMA.
Pednexc. CkeneTHbIe MBI U UX padoOTa.

[Iutanue oprann3mos. [lornomenne BOAbl, YIJIEKACIOrO raza 1 MUHEPAIbHBIX
BEILIECTB pacTeHUsAMU. [IuTaHne )KUBOTHBIX. BHYTPUIIOIOCTHOE ¥ BHYTPUKIETOYHOE
nueBapenre. [IutaHue MNO3BOHOYHBIX KUBOTHBIX. OTAENBl MUIIEBAPUTEIBHOTO
TpakTa. [IumesapurensHble xkenessl. [InmeBapurenbHas cucTeMa 4ejIoBeKa.

Jlpixanue opraHu3MmoB. Jlpixanue pacteHuil. Jpixanue >kuBoTHbIX. Juddy3us
ra3oB 4epe3 NOBEpPXHOCTh KieTkH. KokHoe apixaHue. J[pIxaTeslbHas MOBEPXHOCT.
XKabepHoe u né€rounoe napixanue. J[pIxaHue MO3BOHOYHBIX JKUBOTHBIX M UEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCJIO)KHEHUE  CTPOCHMS  JIETKMX ITO3BOHOYHBIX  KMBOTHBIX.
JlpIxarenbHas CUCTEMA 4YeJIOBEKa. MeEXaHu3M BEHTWIALHMM JETKHX y NOTHL U
MJIEKONUTAOIKX. Perymnsus apixanus. JpixaTenbHble 00bEMBI.

Tpancnopr BeWECTB Yy OPraHUu3MoOB. TpaHCIOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancnopt BemecTB y )KUBOTHBIX. KpoBeHOCHAs1 cuctema 1 €€ opranbl. KpoBeHOCHas
CHUCTEMA IO3BOHOYHBIX XMBOTHBIX M 4enoBeKa. CepAre, KPOBEHOCHBIE COCYIbI U
KpoBb. Kpyru kpoBooOpamieHusi. OBOJIONUMOHHBIE  YCIOXHEHUS  CTPOEHUS
KPOBEHOCHOM CHCTEMBI TI03BOHOUYHBIX KMBOTHBIX. PaboTa cepaua u e€ perymsanusi.

Brigenenue y opranu3mos. Beiaenenne y pacreHuid. Bolienenue y :)KUBOTHBIX.
CoxpaturenbHble Bakyosd. Opransl BeiaeneHus. OuibTpalus, cekpenus u o0paTHoe
BCACBHIBAHME KaK MEXaHU3Mbl pabOThl OPraHoB BhleiaeHUS. CBs3b MOJOCTH TEJa C
KPOBEHOCHOW U BBIACIHUTENBHON CUCTEMAMU. BbIEEHNE Y TO3BOHOYHBIX KUBOTHBIX
u yenoBeka. [louku. Ctpoenue u pyHkunonupoanue Hepona. O6pazoBaHue MOUU y
YeJI0BeKa.

3amuTa y OpPraHu3MOB. 3alllUTa Y OJHOKJIETOYHBIX OpPraHu3moB. Crnopsl
OakTepuil U LMUCTHl NPOCTEUIIMX. 3alIUTa Y MHOTOKJIETOUHbIX pacTeHui. KyTukyna.
CpencTBa NacCUBHOW U XUMUYECKOM 3a1IUThl. OUTOHIUBI.

3amunTa y MHOTOKJIETOYHBIX KUBOTHBIX. [[OKpOBBI M UX IMTPOU3BOAHBIC. 3alUTa
opranusma ot 6ose3Heil. UMMmyHHas cuctema yenoBeka. KneTouHsli U ryMopaibHbIN
MMMYHUTET. BpoxIEHHBIN 1 MpUoOpeTEHHbIN cnenudruyecknii UMMyHUTET. Teopus
KJIOHaJIbHO-ceNlekTuBHOrOo uMMmyHuTeTa (I1. Dpnux, @. M. bepuer, C. Tonerasa).
Bocnanurensapie 0TBETHI OpraHu3mMoB. Poib BpOKIEHHOTO HNMMYHUTETA B Pa3BUTHH
CUCTEMHBIX 3a00JICBaHUM.



Pa3npaxuMocCTh ¥ peryssnus y Opranu3MoB. Pa3apakumMoCTh y OJTHOKJIETOYHBIX
oprann3MoB. Takcucel. PazmpaxumMocTts M perymsauus y pacteHud. PocToBbie
BEILIECTBA U UX 3HAYCHHUE.

HepBHas cucrema u pediekropHas peryisuus y >kMBOTHbIX. HepBHas cucrema
U €€ OTAENbl. DBOJIIOIUOHHOE YCI0KHEHNE CTPOCHUSI HEPBHOW CUCTEMBI Y dKUBOTHBIX.
OTnenbl TOTOBHOTO MO3Ta MO3BOHOYHBIX )KUBOTHBIX. Pedriekc u peduektopHas nyra.
besycioBHbIE U yCIOBHBIE PEICKCHI.

['ymopanbHast peryisiuss U SHAOKPUHHAs CHUCTEMa JKUBOTHBIX U YEJIOBEKA.
XKemnes3pl SJHIOKPUHHOW CHUCTEMBI U UX TOPMOHBI. JlelicTBUE TOPMOHOB. B3anmMocBs3b
HEPBHOW U SHIOKPUHHON cucteM. [ unoranamo-runoduszapHas cucrema.

JdemoHcTpauumn

[Toptpert: U. I1. I1aBnoB.

Tabmumbslt u  cxeMmbl: «OJHOKJIETOYHBIE BOAOPOCIN», «MHOIOKIETOYHBIE
Bojopocin», «baktepunm», «lIpocteiimme», «Opranbl IIBETKOBBIX pPACTECHUNY,
«CurcTemMbl OpraHOB TO3BOHOYHBIX KUBOTHBIX», « BHyTpEHHEE CTPOEHHE HACEKOMBIX),
«Tkanm pacrenuit», «KopueBble cucremb», «CtTpoeHue crebns», «CTpoeHue
JINCTOBOM TUTIACTUHKN, «TkaHu YKUBOTHBIX)», «Ckernet YEJI0BEKa»,
«ITumeBapurenbHas cucrema», «KpoBeHocHast cucremay, «/lpIxarenbHasi cucTemMay,
«HepBHas cuctema», «Koxay», «MpblllleuyHas cucteMay», «BplaenuTenbHas cUCTEMay,
«OHIOKpUHHAS CHCTEMAY, «Crtpoenue MBIIIBD, «AMMmyHUTETY,
«Kunmeuynononoctusie», «CxemMa nUTaHUS pacTeHUN», «KpOBEHOCHBIE CHCTEMBI
MTIO3BOHOYHBIX  JKMBOTHBIX», «CTpoeHue ruiape», «CTpoeHue IIaHapumy,
«BHyTpeHHee cTpoeHue H0XKAeBOro uepBsi», «HepBHas cuctema pwid», «HepBHas
cucreMa JArymkw», «HepBHas cucrema mnpecmbikaromuxcs», «HepBHass cucrema
ntu», «HepBHas cucrema wmnekonuraronmx», «HepBHasg cucrema dYenoBeKkay,
«Pedexcy.

ObopynoBaHue: CBETOBOM MMKPOCKON, MHUKpPOIpEnaparbl OJHOKIETOYHBIX
OpraHM3MOB, MHKpOIIpENaparbl TKAaHEW, PAKOBHHBI MOJUIOCKOB, KOJUIEKLIHU
HAaCEKOMBIX, HWIJIOKOXKHUX, >KUBBIE SK3EMIUISIPbl KOMHATHBIX PACTEHHH, TepOapuu
PACTEHMI pa3HbIX OTAENOB, BIAXKHBIE NPENAPATHI )KUBOTHBIX, CKEIETHI IO3BOHOYHBIX,
KOJUIEKIIMM O€CMO3BOHOYHBIX >KMBOTHBIX, CKEJET YelOBeKa, 00O0pylOBaHUE JIA
JEMOHCTpPALlMA IIOYBEHHOTO M BO3AYIIHOIO INMUTAaHUA PACTEHHUM, paCILICILICHUS
Kpaxmaia u 0eJIKoB o JAeicTBUEeM (DepMEHTOB, 000OpyAOBaHUE IS JEMOHCTPAIIUN
ONBITOB IO HM3MEPEHHUIO >KU3HEHHOW EMKOCTH JIETKMX, MEXaHW3Ma JbIXaTEIbHbIX
IBWKEHUH, MOJIEJIM TOJIOBHOTO MO3Tra Pa3JINYHbIX )KUBOTHBIX.

JlaGopaTopHas padora «/3yueHne TKaHel pacTeHUIN.

JlaGopaTopHas padora «/3yueHne TKaHel JKUBOTHBIX».

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

Tema 10. PazMmHOkeHHe M pa3BUTHE OPraHM3MOB



@dopMbl pPa3MHOXKEHHSI OPTaHW3MOB: Oecroysioe (BKJIIOYash BEreTaTHBHOE) U
moyioBoe. Buzpl 6€conoro pa3sMHOKEHUS: TTOYKOBAHUE, CIIOPYJIAIUS, (parMeHTaIHs,
KJIOHUPOBAHHUE.

[TonoBoe pa3zmHoxenue. [1onoBeie KIIETKH, UK rameTsl. Meito3. Ctaguu Meitosa.
IToBenenne xpomocoM B meiose. KpoccunroBep. buonmornyeckuii cMbICc Melo3a U
ITOJIOBOTO Tporecca. Meno3 u ero MecTo B )KU3HEHHOM LIUKIIE OPTraHU3MOB.

[Ipen3aponpimeBoe pasButue. I'ameToreHe3 y KMBOTHBIX. [1070BBIE KEE3bL.
OOpazoBaHue M pa3BUTHE MOJOBBIX KieTok. Criepmarorene3 u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmonoTBOpeHHEe ©W  AMOpPUOHAIBHOE  pa3BUTHE KUBOTHBIX. (CrocoObl
OIUIOIOTBOPEHUA: HApYKHOE, BHYTpeHHee. [lapTeHorenes.

NHauBHyallbHOE pa3BUTUE OPTAHU3MOB (OHTOTEHE3). OMOPHOJIOrusa — HayKa O
Pa3BUTHN OPraHu3MoB. Mopghozenes — oOna u3 enasuvix npoobaem S3MOPUOTOSUU.
Konyenyus mopghocenos u mooenu mopghozcenesa. Craguu sMOproreHesa KuBOTHBIX
(Ha npumepe nsarymku). Jpoonenue. Tumbl apoOneHus. /Jemepmunuposanroe u
HedepmMuHupoganHoe Opobnenue. bnacmyna, munvt  6nacmyn. (OcoOEHHOCTH
JIpOOJIEHUST MIICKOTUTAIOMIMX. 3apOJIbIIIeBbIe JIMCTKUA (TacTpysisanus). 3akiaaka
OpPraHOB W TKaHEHd W3 3apOJBIIIEBbIX JIMCTKOB. B3auMHOE BIUAHHE YacTel
Pa3BUBAIOIIIETOCS 3apO/Ibiiia (AMOpUOHATBHAS UHAYKIUS). 3aKIa/lKa MJIaHa CTPOCHHUS
KMBOTHOTO KAaK pe3yJbTaT HEPAPXUUYECKUX B3aUMOJIECHCTBHM T'€HOB. BnmsHue Ha
AMOPHOHATILHOE PAa3BUTHUE PATUYHBIX (PAKTOPOB OKPYKAOIIEH Cpe/Ibl.

Poct u pasButue xkuBOTHBIX. [locTamOpuonHanbhbili nepuon. Ilpsimoe u
HerpsiMoe pa3Butue. PazButue ¢ MeraMop(o30M y 0€CrO3BOHOYHBIX M TTO3BOHOUYHBIX
KUBOTHBIX. buHonornueckoe 3HayeHUWE NPSMOrO0 U HENPSIMOTO Pa3BUTHS, HX
pacrpocTpaHeHue B npupojie. Tumbl pocTta KUBOTHBIX. DAKTOPHI PEryJsiiuu pocTa
KUBOTHBIX W uenoBeka. CTaiuM MOCTAMOPUOHAIBHOTO PA3BUTUSA Y >KUBOTHBIX H
yenoBeka. [lepruoapl oHToreHesa uenoBeka. CTapeHrue U CMepTh Kak OMOJOTUYECKUE
IIPOLIECCHI.

PasmHoxenne u paszButue pacteHuil. ['amerodutr u crnopodut. Meiio3 B
KU3HEHHOM IIMKIIe pacteHuil. OOpa3zoBaHue criop B mpoliecce Meito3a. ['amerorenes y
pactrenuid. ONJIOAOTBOPEHHWE W PA3BUTHUE PACTUTEIBHBIX OpraHu3MoB. JIBoWHOE
OTUIOZIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbl PETYISIUA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanuu

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

Tabmumer u  cxeMbl: «BererarmBHOe pa3MHOXeHHE», «Tumbel Gecroaoro
pa3sMHOXeHUsD», «Pa3MHOXKEHHE XJIaMUJIOMOHAIbD», «Pa3MHOXKEHUE HBIJICHBDY,
«Pa3MHOXeHue Tuape», «Meho3y, «Xpomocombl», «l'amerorenes», «CTpoeHue
SUUEKIETKH W crnepMaro3onaa», «OCHOBHBIE CTaauu OHTOreHesa», «llpamoe wu



HENpsIMOE pa3BuTHE», «PazBuTre Maiickoro xyka», «Pa3sputue capanum», «Pa3zpurtue
JATYLIKW», «J[BOMHOE OIIIOJOTBOPEHNE Y IBETKOBBIX pacTeHui», «CTpoeHHe CeMsH
OHOJIOJIBHBIX U JABYAOJIBHBIX PACTEHUI», «/KU3HEHHBIM LIMKI MOPCKOM KaIlyCThI»,
«KM3HEHHBIN UK MXa», «KU3HEHHBIN UK MarnopoTHUKA», «KW3HEHHBIA LUK
COCHBI».

ObopynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOMpEnapaTsl SHUIEKIETOK U
CIIEpPMATO30UI0B, MOAENb «LIMKII pa3BUTHSA JIATYILIKIY.

JlaGopaTtopHasi padora «/3ydeHue CTpOEHHs MOJOBBIX KJIETOK Ha TOTOBBIX
MUKPOIIPENapaTaxy.

IIpakTnueckass padora «BbIABICHUE TPU3HAKOB CXOJACTBA 3apOJbILIEH
MMO3BOHOYHBIX KUBOTHBIX).

JlabopaTopHas padora «CTpoeHHE OPraHOB Pa3MHOKEHHUS BBICIIIMX PACTCHUIN.

Tema 11. I'eHermka — Hayka O HACJEeACTBEHHOCTH W HM3MEHYHUBOCTH
OPraHu3MoB

Hcropust cTaHOBIEHUS M Pa3BUTHUS T€HETUKH Kak Hayku. Padbotel I'. Menpnens, I'.
ne @pusza, T. Moprana. Poias oTeuecTBEHHBIX YUEHBIX B pa3BUTUU F€HETUKU. PaboThI
H. K. KonenoBa, H. U. Basunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A.
Ounumuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHBIE T€HETUYECKUE IOHATHS M CHMBOJIBL. [ OMOJIOTMYHBIE XPOMOCOMBI,
aJUIEJIbHBIE TE€HbI, AJBTCPHATUBHBIC NPU3HAKWA, JOMUHAHTHBIA W PELECCHUBHBIN
MPU3HAK, TOMO3UI0Ta, I€TEPO3UT0Ta, YUCTAs JTMHUSA, THOPUABI, TEHOTHUII, (PEHOTHII.
OCHOBHBIE METO/IbI TEHETUKU: TUOPUIOIOTUUECKHH, IUTOIOTHUECKHM, MOJIEKYJIPHO-
TEHETUYECKUU.

JdemoHcTpanuun

[Toptpetst: I'. Mennens, I'. ne ®pu3s, T. Mopran, H. K. Kossnos, H. 1. BaBuinos,
A. H. benozepckuit, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B. Tumodeesn-
PecoBckuii.

Tabnuubl 1 cxeMbl: «MeTobl TeHETUKIY, «CXEeMBbI CKPEITUBAHUS.

JlaGopaTtopnass  paGora  «/lpo3oduna kak  OOBEKT  T'€HETUYECKHUX
HCCIIETOBAHUIN.

Tema 12. 3aKOHOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemmuBanue. IlepBbiii  3akoH MeHuenss —  3aKoH
eAMHO00pa3usi THOPUIOB TIepBOTO TOKoNeHUs. [IpaBuno momuHupoBaHusi. Bropoii
3aKOH MeHzaenss — 3aKOH paclICIUICHHs] MPU3HAKOB. lluTonormueckue OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unore3a 4ucTOThl raMer.

Ananuzupyroniee ckpemmBaHue. [[poMeXyTOUHBIH XapaKTep HacCJEeIOBAaHMUS.
Pacuieruienre npu3HaKoB MIPU HEMIOJIHOM JOMUHUPOBAHUH.

HuruOpuaHoe ckpernuBanue. Tpetuit 3akoH MeHaens — 3aKOH HE3aBUCHUMOTO
HacJeI0BaHMs NpU3HaKoB. [{uTonornyeckne OCHOBBI AUTMOPUIHOTO CKPEIIUBAHMUS.



CuemnnieHHoe HacnefoBaHue mnpuszHakoB. Pabdoter T. Moprana. CuemieHHoe
HACJIEI0BAHHUE T€HOB, HAPYIIEHUE CLEIJICHUS MEX1y T'€HaMH. XPOMOCOMHAs TEOPHUS
HACJIEICTBEHHOCTH.

I'eneTnka nona. XpoOMOCOMHBIA MEXAHU3M ONPEACIICHUS I0Ja. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOrameTHBlii M TreTreporaMeTHbId MoJ. |'eHeThueckas
CTPYKTypa MOJOBBIX XpoMocoM. HacnenoBanue npru3HaKkoB, CHEIUVIEHHBIX C MOJIOM.

I'eHotnn kak nenoctHas cucrema. [lmeroTponuss — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXKECTBEHHbI ajuienu3M. B3auMoaeicTBUE  HEalsIeNbHBIX  T'€HOB.
Komnnementapuocts. Onucras. [lomumepus.

['eHeTHYECKUIT KOHTPOJIb PA3BUTHS PACTEHUMN, KUBOTHBIX U YEJIOBEKA, a TAKKE
(U3HONIOrMYECKUX MPOLIECCOB, MOBEACHUS U KOTHUTUBHBIX (PyHKIMA. [ eHeTHUeCKue
MEXaHU3Mbl CUMOMOre€HEe3a, MEXaHU3Mbl B3aUMOJCHCTBUSA «XO35IMH — MapasuT» H

«XO03MH — MHKpOOMOM». ['‘eHeTHyeckue acreKkTbl KOHTPOJS U HU3MEHEHUs
HACJIEICTBEHHOW MH(OpPMaLMU B IOKOJEHUSIX KJIETOK U OPTaHU3MOB.
JlemoHCcTpauumn

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

Tabmuubr n cxemsel: «llepBblii 1 BTOpoM 3akoHBl Menaens», «Tpertuil 3akoH
Mennens», «AHanusupymollee cKpemyBanue», «HenoiHoe ROMHUHHpOBaHUEY,
«CIHemieHHOe HAcle0BaHWE MPHU3HAKOB Yy Jpo3oduiibly, «l'eHeTHka moJay,
«Kapuotun  yenosekay, «Kapuotun  apo3oduib»y, «KapuoTunm — OTHLBD,
«MHOXECTBEHHBIN aJlJIeIn3M», «B3anuMoaecTBHE TCHOBY.

O6opynoBaHue: MOAEIb i1 JEMOHCTpALMM 3aKOHOB €JMHO00pa3us ruOpuaoB
IIEPBOI0 MOKOJICHUs U PACILEIUIEHUS] IPU3HAKOB, MOJEIb I AEMOHCTPALMU 3aKOHA
HE3aBHCUMOT0 HACJIEOBAHMS NPU3HAKOB, MOJEIb I IEMOHCTPALMU CLEIUIEHHOTO
HaCJIeI0BaHMs MPU3HAKOB, CBETOBOM MUKPOCKOMN, MUKporpenapart: «/po3oduay.

IIpakTuyeckass  paGora  «/3yueHue  pe3ylbTaTOB  MOHOTHOPHUIHOIO
CKpENIMBaHUsA y IP030DUITBI».

IIpakTuyeckas padora «/3ydeHue pe3yabTaTOB TUTHOPUTHOTO CKPEIIUBAHUS
y ApO30(UITBD.

Tema 13. 3aKoHOMEpPHOCTH U3MEHYUBOCTH

B3aumogeiictBue reHotuna M cpenbl npu  GOPMHUPOBAHUU  (EHOTHIIA.
N3menunBoCTh Tpu3HAaKoB. KayecTBEHHbIE M KOJWYECTBECHHBIE NPU3HAKU. Buubl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACIIEACTBEHHAS.

MoaudukanonHas HM3MEHYUBOCTh. Poib  cpeasl B (OPMHUPOBAHUU
MOAU(PUKALIMOHHON M3MeHYuBOCTH. Hopma peakiuu npusHaka. BapuanmoHHbsli psi
u BapuarmonHas kpuBas (B. HWoranncen). CgoiictBa MOauUKAITMOHHON
U3MEHYUBOCTH.

I'enoTnuyeckass U3MeHUYUBOCTh. CBONCTBA T€HOTUIMUYECKOW W3MEHUYMBOCTH.
Bubl reHOTUITMYECKON N3MEHUYMBOCTU: KOMOMHATUBHASI, MyTallMOHHAs!.



KomOunaTtuBHass u3MeHYMBOCTH. Meilo3 © TMOJOBOM Mpolecc — OCHOBA
KOMOWHATUBHOW M3MEHUYMBOCTU. POJIb KOMOMHATUBHOW W3MEHYMBOCTH B CO3/IaHUU
T€HETUYECKOr0 pa3HO00pa3us B Mpejiesiax OJHOTO BU/IA.

MyTalnMoHHAasT W3MEHYMBOCTh. BHIBI MyTaluMi: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble.  CIIOHTaHHbIE W MHAYLUPOBAHHbIE  MyTallMu. SOepHble WU
nuToIa3MaTuyeckue mytanuu. ComMaTHYeCKHE W TOJIOBble MyTanuu. [IpuduHb
BO3HUKHOBEHHUS MyTalllil. MyTareHsl U UX BIUSHUE HA OPTaHU3Mbl. 3AKOHOMEPHOCTH
MYTallMOHHOI'O TMpolecca. 3aKOH TOMOJOTHYECKUX pSJIOB B HACIEICTBEHHOM
n3menuuBocty (H.W. BaBunoB). BHesnepHas ”3MEHUMBOCTh U HACJIEICTBEHHOCTbD.

Onuecenemuxa U SNUSEHOMUKA, pPOJb  INUSEHEMUYEeCKUX (HaKxmopos &
HACNe008aHUU U USMEHYUBOCU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JlemoHCcTpauumn

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

Tabmuubr w  cxembl: «Bunmbl  uw3meHumBoCTH», «MoaudukanuoHHas
M3MEHYUBOCTHY, «KOMOMHATUBHAS U3MEHYMBOCTHY», «Meiio3y, «Omio10TBOpEHUEY,
«I"eneTnueckue 3a00JieBaHUA YeTOBeKay, « Buabpl MyTaiuii.

OOopynoBaHue: >KMBbIE U TrepOapHbe 3K3EMIUISIPbl KOMHATHBIX PAaCTEHUM,
pucyHku (doTtorpaduu) >KMBOTHBIX C PA3TUYHBIMUA BUIAMH U3MEHYHUBOCTH.

JlaGopaTopHasi padora «VccnenoBanne 3aKOHOMEPHOCTEH MOIU(PUKAITMOHHOM
n3MeHYnBOCTH. [locTpoeHne BapralmoHHOro psija 1 BApUAlMOHHON KPUBOW».

IpakTnueckass padora «Myrtamuu y  gpo3oduwibl (Ha  TOTOBBIX
MHUKpoTpenaparax)y.

Tema 14. I'eneTuka yesi0BeKka

Kapuorun uyenoseka. MexayHapoaHas mnporpaMMma HCCIEAOBAaHUS T€HOMA
yejioBeka. MeTo/bl M3yueHUs] TeHETUKY YeJIOBEKA: TeHea IornuecKui, OJM3HEIOBbIH,
IUTOT€HETUYECKUM, TMOMYISALHUOHHO-CTATUCTUYECKUAN, MOJICKYJISIPHO-TEHETUYECKUM.
CoBpemMeHHOE  ONpEACIICHUE T€HOTUNA:  IOJHOT€HOMHOE  CEKBEHHUPOBAHME,
TEHOTUIIUPOBAaHUE, B TOM uucie ¢ nomoupro I[II[P-ananmuza. HacnencrBeHHbie
3a00JieBaHUsl 4esloBeKa. ['eHHbIe U XPOMOCOMHBIE OO0JIE3HM uesioBeka. bone3Hu ¢
HACJICJICTBEHHOM MPEAPACIIONOKEHHOCThI0. 3HAUYEHUE MEIUIMHCKOM TEHETUKHA B
NpEJOTBpAIlCcHUM U JICUEHUM Te€HEeTUYeCKuX 3a0oJieBaHUM YelioBeka. Meauko-
T€HETUYECKOEe KOHCYIbTUpOBaHUE. CTBOJIOBbIE KIETKU. [IOHSITHE «TE€HETUYECKOTrO
rpy3a». ITUYECKHUE ACTIEKThI MCCIEAOBAHUM B OOJACTH PENAKTHUPOBAHUS T€HOMA H
CTBOJIOBBIX KJIETOK.

I'enetnueckue (pakTophl TOBBIIMICHHONW YYBCTBUTEIHHOCTH 4YEJOBEKA K
(GU3UYECKOMY M XMMHUYECKOMY 3arps3HEHUI0 OKpYKarome cpenbl. | eHeTmyeckas
MPEIPACIOIOKEHHOCTD YEJIOBEKA K MTATOJIOTUSM.

JdemoHcTpanuu



Tabmuubr u cxembl: «Kapuotun yenoBeka», «MeTonbl H3y4eHUsS T'€HETHKU
yesoBeKay, «I'eHeTnyeckue 3a00JIeBaHUs UETTOBEKay.

IIpakTuyeckas padora «CocTaBieHue U aHAIU3 POAOCIOBHOMN.

Tema 15. Cesnrekuiusi OpraHu3MoB

JlomecTukanusa U CeleKUus. 3apOoXKICHUE CEIIEKIUA U JOMECTUKAIIMU. Y UYEHUE
H. 1. BaBuiiosa o l{eHTpax NpoucX0XIeHUsI © MHOTOOOpa3us KyJIbTYPHBIX PAaCTCHUIA.
Ponb cenexkiuu B CO3JaHUM COPTOB PACTEHUM U MOPOJ KUBOTHBIX. CopT, mopoja,
mTaMM. 3aKOH TOMOJIOTMYECKUX PSOOB B HACIEACTBEHHOW u3MeHunBocTH H. U.
BasunoBa, ero 3HaueHue 7151 CEIEKIIMOHHON paObOTHI.

Metoabsl  ceneKIMOHHOM paboThl. MCKycCTBEHHBIH OTOOp: MACCOBBIM U
WHJIUBUAYAJIbHBIA. JTarbl KOMOMHAIIMOHHOM ceeKiuu. VcnpiTanne npou3BoAUTENCH
1o MOTOMCTBY. OTOOp MO T€HOTUITY C MOMOIIBIO OIEHKH (DEeHOTHUNAa MOTOMCTBA U
0TOOp 10 TEHOTHUITY ¢ TToMoIIbI0 aHam3a JIHK.

HckyccTBeHHBINM MyTareHe3 Kak METOJ CEeIeKIIMOHHON paboThl. PagnanuoHHbIi
Y XMMUUYECKUN MYyTareHe3 Kak MCTOUHHUK MYTalluil y KyJIbTypHBIX (POPM OpraHU3MOB.
Hcnonb3oBaHrne TEHOMHOTO pEJaKTUPOBaHUs U MeToA0B pekoMOnHaHTHBIX JJHK mis
MOJyYEHUS] UCXOJHOTO MaTepuana JJjisl CEJICKINH.

[Tonmyuenue ITOJIUILIIOUIOB. BryTtpusunosas rUOpUIU3ALIHSL.
bnu3kopoacTBEHHOE CKpellMBaHue, W HHOpUIUHT. HepoacTBeHHOE CKpelluBaHue,
Wiy ayTopuauHr. ['eTeposuc u ero npuurHbl. Mcnosib30BaHNuEe TeTepo3uca B CEIEKIIUH.
Otnanéunas rubpuauzanus. [IpeogoneHue Oecrionusi MEXBHUIOBBIX THOPHUIOB.
JIOCTHKEHUS CEJIEKIMU PACTEHHUMN U JKUBOTHBIX. «3€/1EHAsL PeGONIOYUSY.

CoxpaHeHUEe U U3yUYCHUE TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX
JTUKUX POAMYEH JUIsl CO3/IaHWs HOBBIX COPTOB M THOPUIIOB CEIbCKOXO3SIMCTBEHHBIX
KYJIbTYp. M3yuenue, coxpanenue u yYnpaeieHue 2eHemudyecKumu pecypcamu
CENbCKOXO3AUCMBEHHVIX U NPOMBICAOBLIX  JHCUBOMHBIX 8  YENsAX  VIyYUuleHUs
Cyuecmeyowux U COo30aHusi HOBbIX NOPOO, JUHUU U KPOCCO8, 8 MOM HUcie C
NpUMEHEeHUEeM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008AHULL, Nepedosblx uoell u
NepCneKmuBHbIX MexHoI02Ul.

JemoHcTpauumn

[Toptpersr: H. WU. BaBunos, WM. B. Mwuuypun, I'. JI. Kapmeuenko, II. IL
JIykpsanenko, b. JI. Acraypos, H. bopnoyr, /. K. bensies.

Tabmuubr u cxembl: «L[eHTpBI MPOUCXOXKICHUSI U MHOTOOOPA3Hs KyJIbTYPHBIX
pacTteHuil», «3aKOH TOMOJIOTHYECKHUX PSIJ0B B HACIEACTBEHHOW HM3MEHYMBOCTHY,
«MeTtoapl cenekiuny, «OTnanéunas rTuopuauzanus», «MyTtareHesy.

JlaGopaTtopHasi padora «/3ydeHue COpPTOB KYyJIbTYPHBIX PAaCTEHUU U MOPOJA
JIOMAITHUX )KUBOTHBIX).

JlaGopaTopHas padora «/3yueHre METOIOB CEIEKIIUA PACTCHUIN.

IIpakTnueckas padora «lIpuBuBKa pacTeHUI.



IKekypeuss «OCHOBHBIE METOAbI U JOCTHUXKEHHS CEJIEKIUH PACTCHUH W
KUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHITUIO, INIEMEHHYIO ()epPMY, COPTOUCTIHITATEIHHBIN
Y4acTOK, B TEIUTMYHOE XO3SMCTBO, B JTAOOPATOPHUIO arpOYHHUBEPCUTETA UM HAYIHOTO

IIEHTPA)».
Tema 16. BMOTEeXHOJIOTMA U CHHTETHYECKAA OHOJIOTUS
OOBEKTHI, HCIOJIb3yEeMbIE B OHOTEXHOJIOTHH, — KICTOYHbIE U TKAHEBBIC

KYJIbTYpbl, MUKPOOPTaHU3MBI, UX XapaKTEpPHUCTHKA. TpalulMOHHAs OMOTEXHOJOTHUS:
XJIeOOIeYeHHe, IIOJIyYCHUE KHACIIOMOJIOYHBIX IIPOJIYKTOB, BHUHOJIEIIHE.
MuxkpoOuosornyeckuii  cuHTe3. OOBEKTHI MUKPOOMOIOIMYECKUX TEXHOJOIHH,
[TpousBoacTBoO Oenka, aMUHOKUCIIOT U BUTAMUHOB.

Co3aHre TEXHOJOTMi W HMHCTPYMEHTOB LIEJICHAIIPABICHHOTO HM3MEHEHUS U
KOHCTPYHMPOBAHHSI TEHOMOB C LIEJIBIO IOJTYYEHHS] OPTaHU3MOB M X KOMIIOHEHTOB,
COJIeprKalIiX HE BCTPEUArOIIUECs B IPUPOI€ OMOCUHTETUUECKUE ITyTH.

Kiterounass unHxeHepus. MeTolpl KyJbTypbl KJIETOK W TKaHEW pPAcCTCHUM U
#KUBOTHBIX. KpuoOanku. Comarnueckas ruOpuaMzanuss M COMAaTUYECKHM
sMOpuorene3. lcnonb3oBaHue ramioujioB B CEJIEKUUU pacTeHuiu. [lonyuenue
MOHOKIIOHANbHBIX anmumen. Hcnoav3zoeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 meouyuHe. VICKYCCTBEHHOE OIUIOJOTBOpEeHUE. PeKoHcTpyKuus
AULEKIETOK U KJIOHMPOBAHWE >XUBOTHBIX. METOJ TpaHCIUIAHTALMHU sIep KIETOK.
Texnonocuu 0300posneHUs, KyTbMUBUPOBAHUS U MUKPOKIOHAILHO20 PA3ZMHOMNCEHUS
CeNbCKOXO3AUCMBEHHBIX K)IbMYP.

XpoMOCOMHass M Te€HHasg WHXEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pekomOuHaHTHBIX JHK. Coszoanue mpanceennvix opeanusmos.
JIoCTHKEeHUs ¥ IEPCIIEKTUBBI XPOMOCOMHOM ¥ T€HHOW MHKEHEPUU. DKOJIOTUYECKHUE U
ATUYECKHE TPOOIEMbl FTEHHOW HHKEHEPUU.

MenuuuHckue OuotexHosoruu. Iloctrenomuast nudpoBas meaunuua. [TLP-
JTMarHoCTUKa. MeTa0oJIOMHBIM aHaln3, TEHOICHTPUYCCKHM aHajlu3 IpoTeoma
YeJI0BEKA IS OLIEHKH COCTOSIHUS €ro 310pOoBbi. VCronb30BaHNE CTBOJIOBBIX KIIETOK.
Tapretnas Tepanus paka. 3D-OmounkeHepusi aisi pa3pabOTKU (PyHIaMEHTATbHBIX
OCHOB MEJMIIMHCKUX TEXHOJOTHM, CO3[JaHHUS KOMIUIEKCHBIX TKAHEHM COYETAaHUEM
TEXHOJIOTH TPEXMEPHOTro OMONPHHTHHra M ckapdonauHra ajas peleHus 3aaad
[IEPCOHATIN3UPOBAHHON MEAULIUHBI.

Coznanne BEKTOPHBIX BakLUMH C MENbI0 OoOecrneueHuss KOMOMHUPOBAHHOM
3amuTel OT Bo3Oyauteneid OPBU, ycraHoBieHHME MOJEKYISIPHBIX MEXaHU3MOB
¢bynkunonupoBanusi PHK-conmepxkammx BHpPYCOB, BBI3BIBAIOIIUX OCO0O OMAaCHbBIE
3a00JIeBaHNUs YEJIOBEKA U )KUBOTHBIX.

JdemoHcTpanumn

Tabmumsl u cxemsl: «lcmosnb30BaHHEe MUKPOOPTaHU3MOB B IMPOMBIIIJICHHOM
MPOMU3BOJCTBEY, «KileTouHas nHxkeHepus», «['eHHass HHKEHEPUs».



JladopaTopHas padora «/3ydueHne 00bEeKTOB OMOTEXHOIOTUNY.

IIpakTuyeckas padora «llomydeHre MOTOYHOKUCIBIX TTPOTYKTOBY.

Ikckypeusi  «buorexHomorus — BaKHEWIas MPOW3BOIUTENBHAS — CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHIECKOE TTPOU3BOJICTBO)».



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS TIPOI'PAMMBI 11O
BUOJIOTUHN HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3ysibTaTaM OCBOCHUS
OoOy4aronMMuUCsl MporpaMM  CpeHero ooOmero o0pa3oBaHMs: JUYHOCTHBIE,
METaINpeIMETHBIE U PEIMETHBIC.

B cTpykType NUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUS MPOTPaMMbl MO OHOJIOTUU
BBIJICTICHBI CJICAYIOIINE COCTABJISIONIME: OCO3HAHWE OOYYaIOIIMMUCS POCCUUCKOM
IPAXXIAHCKOM UAEHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOOTIPEICNICHUIO, Haluyue momugayuu K 00y4eHuI0 OUOJIOTHH, YeleHanpasieHHoe
pazeumue BHYTPEHHUX YOEKJICHUI JTUYHOCTH HAa OCHOBE KJIOUEBBIX IIEHHOCTEH W
HUCTOPUYECKUX TPATUIMA pa3BUTUSI OUOJOTHUYECKOTO 3HAHUSA, 20MOBHOCMb U
cnocobHocmb 00YUYarOIINXCSl PYKOBOACTBOBATHCSI B CBOEH JIEATEIIBHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKaMU, MPUCYIIMMH CHCTEME OHOJIOTHYECKOTO OO0pa3oBaHUs,
Hanudue npagoCco3HaHUsi YKOJIOTHIECKON KYJIbTYpPbl, CHOCOOHOCMU cmasums eI U
CTPOUTH KU3HCHHBIC TJIAHBI.

JIngHOCTHBIE PE3yIbTaThl OCBOCHUS MPOTPAMMBI MO OMOJIOTMU JOCTUTAIOTCS B
€AMHCTBE Yy4YeOHOM U BOCIUTATEIBHOM JESITEIbHOCTH B COOTBETCTBUU C
TPAJULIUOHHBIMA POCCUHMCKUMHU COLUUOKYJIbTYPHBIMH, UCTOPUYECKUMHU U JYyXOBHO-
HPaBCTBEHHBIMU I[EHHOCTSIMHU, MPUHSITHIMA B OOINECTBE MpaBWJIAMU W HOPMaMHU
MOBEJICHUSI U CHOCOOCTBYIOT TIpOIlecCaM CaMOIIO3HAHUS, CaMOBOCIUTAHHUS U
CaMOpPa3BUTHS, PA3BUTHUSI BHYTPEHHEN MO3UIUN JTUYHOCTH, TATPUOTU3MA U YBAKEHUS
K 3aKOHY M NPaBOMOPSIKY, YEJIOBEKY TpyJa U CTApIIEMY IMOKOJICHHIO, B3aUMHOTO
YBaXEHUS, OCEPEKHOTO OTHOIIEHWS K KYyJIbTYPHOMY HACICAUI0 W TPAIULIUIM
MHOTOHAIIMOHANIBHOTO Hapoaa Poccuiickoit denepanuu, Tpupoae U OKPYKAKOLIEH
cpene.

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHUSI y4eOHOro mpeameTa «bruonaorus» JOKHBI
OTpaxaTb TOTOBHOCTb W  CIOCOOHOCTh  OOYYAlOIIUXCS  PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH IIO3MIIMEH JUYHOCTH, CHCTEMOM IICHHOCTHBIX
OpUCHTAIlM{,  TO3UTUBHBIX  BHYTPEHHUX  YOEKIEHUM,  COOTBETCTBYIOIIMX
TPaIUIIUOHHBIM IIEHHOCTSIM POCCUIMCKOTO O0IIECTBA, pPACIIUPEHHUE YKU3HEHHOTO OIbITa
M OIbITa JEATEIBHOCTU B TIPOILECCE peaau3alid OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEIbHOMN JAESTEIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS

c(hOPMHUPOBAHHOCTh TPAKIAHCKOM MO3UIIUKM OOYYarOIIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBaXKEHNE 3aKOHA U
MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOUW TBOPYECKOH JACSITEIBHOCTU MPU CO3JIAaHUN YIEOHBIX
MIPOCKTOB, PEIICHWH Yy4eOHBIX ¥  IIO3HABATEIIbHBIX  3a/1a4d, BBITIOJIHCHUH
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMpPEAEIATh COOCTBEHHYIO MO3UIMIO IO OTHOIIECHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €&;

YMEHHE YYUTHIBaTh B CBOMX JEUCTBUSX HEOOXOJAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHS JIIOJICH C Pa3HBIMU YOCKICHUSMH, KYJIbTYPHBIMH IIEHHOCTSIMHU W
COLIMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTH K COTPYIHUUYECTBY B IMPOIECCE COBMECTHOTO BBIITOJIHEHHS YUEOHBIX,
MIO3HABATEIIbHBIX U UCCIIEIOBATENIbCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOUIEHUS K MHEHUIO
OTIMOHEHTOB TIPH OOCYKICHUN CITIOPHBIX BOMPOCOB OMOJIOTHYECKOTO CONCPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIBHOCTH;

2) NaTPUOTHUYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakJIaHCKOW UIACHTUYHOCTH, MAaTPUOTH3MA,
YBaKEHUS K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH Tepes PoauHol, ropaocTu 3a
CBOM Kpa#, cBOWO PoauHy, CBOM S3BIK M KYyJbTYPYy, IPOLIJIOE M HACTOSIIEE
MHOTOHAIIMOHAIIBHOTO Hapoja Poccuu;

[EHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEAUI0O M MaMSITHUKAM MPUPOJIBI,
NOCTHXKEHUAM Poccuu B HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTH OLICHUBATH BKJIAJl POCCUMUCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE
OMOJIOTHH, TIOHUMAaHUS 3HaUYEHUsI OMOJIOTUHU B TTO3HAHUU 3aKOHOB MIPUPO/IbI, B )KU3HU
YeJIOBEKa M COBPEMEHHOIO 00I1IeCTBa;

uzeiiHas yO0exJAEHHOCTh, TOTOBHOCTh K CIHyKeHHIO H 3ammte OTedecTBa,
OTBETCTBEHHOCTb 3a €r0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUWE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIICHMBATh CUTYaIlMI0O M TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HAHME JINYHOTO BKJIAJ]a B MOCTPOCHUE YCTOMUYUBOTO Oy IyIIIEro;

OTBETCTBEHHOE OTHOIIECHHWE K CBOUM POJUTEIISIM, CO3JaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O IPUHATUSA HEHHOCTEN CEMEWMHOMN )KU3HU B COOTBETCTBUHU C TPAJAULUAMHU
HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIOYAash SCTETHKY ObITa, HAy4HOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECCTBEHHBIX OTHOIIICHU;

MMOHMMAaHUE YMOIIMOHATBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDQKEHHUIO B Pa3HbIX BHAAX HCKYCCTBA, CTPEMJIEHUE
MPOSIBIIATH Ka4€CTBa TBOPUYECKOM JIMUHOCTH;



S) ¢usnyeckoro BocnuUTaHHsA, (GOPMHUPOBAHHMA KYJbTYPbl 310POBbSA H
IMOLMOHAJIBHOIO 0J1ArONOyYHs:

MOHMMAaHKE U pean3alus 30poBoro u 6e3omnacHoro odpasa >ku3HH (30pOBOE
NUTaHuE, COOIOJIEHNE TUTUEHUYECKUX MPABUIl U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATUM W OTHbIXa, peryjspHas (u3MYecKas aKTUBHOCTh), OEpeXHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (HM3HUECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

NOHMMAHWE [EHHOCTH TMPaBWI HWHIWBUAYAIBHOTO M  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYaIlUX, YTPOXKAIOIIUX 3/I0OPOBBIO U KU3HU JIIO/ICH;

OCO3HAaHWE TMOCIEACTBUN M HENPUATHUS BPEIHBIX MPUBBIUEK (YHNOTpeOJIeHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAaHUE [IEHHOCTH MacTepCTBa, TPY10J1t00ue;

TFOTOBHOCTh K AKTHBHOM JE€ATEIBHOCTH TEXHOJOIMYECKOM H COLUAIbHOU
HaIPaBJIEHHOCTH, CIIOCOOHOCTh WHULMHUPOBATh, IUIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJIHSTH TAKYIO IESITENbHOCTD;

MHTEpPEC K pa3nyHbIM cdepaM MpOoPECCUOHAIBHON AESITEIbHOCTH, YMEHHUE
COBepLIaTh OCO3HAHHBIN BHIOOP Oy Tyiiel npodeccuu U peaan30BbIBaTh COOCTBEHHBIE
KU3HCHHBIC TUUIaHbL;

FOTOBHOCTh M CIHOCOOHOCTH K OOpa3oBaHUI0O U CaMOOOpa30BaHUIO Ha
MPOTSKECHUN BCEU JKU3HU;

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

HKOJIOTMUYECKHU 1eJeco00pa3HOe OTHOLIECHHE K MPUPOJIe KaK UCTOYHUKY JKU3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIIEHHE YPOBHS JKOJOTMYECKOW KYJIbTYypbl: NPUOOPETEHUE OINbITa
MJIAaHUPOBAHMS TOCTYIIKOB U OLEHKH MX BO3MOHBIX MOCJEICTBUM JIJIS1 OKPYKaIOIEn
Cpelbl;

OCO3HaHUE TIJIOOATLHOTO XapakTepa 3KOJOTMYECKUX MpoOJeM W MyTed HX
pelIeHus;

CIIOCOOHOCTH MCMOJB30BATh MPUOOPETAEMBbIE PU U3YYEHUH OMOJIOTHH 3HAHUS U
YMEHUS MPU pEeLIEHUU MPOOJIEM, CBSI3aHHBIX C PALMOHAIbHBIM IPUPOIOTOIB30BAHUEM
(cobmtoieHne TmpaBWJI TIOBEJIEHUS B MPHUPOJIE, HAIPABICHHBIX HAa COXPAHEHUE
paBHOBECHUS B 9KOCHCTEMaX, OXpaHy BHJIOB, IKOCUCTEM, Orocdeph);

AKTUBHOE HENPUATUE IEUCTBUM, NPUHOCAIIUX BpPEI OKPYKAIOLIEU MPUPOLHOU
cpelne, yMEHUE NPOrHO3UPOBATh HEOJArONPHUSATHBIE 3KOJIOTMYECKHE MOCIEICTBUSA
NpEeANTPUHUMAEMBIX ICMCTBUM U MPEAOTBPAIATh UX;

HaJU4Me Pa3BUTOrO 3KOJOTMYECKOIO MBIIUICHHS, 3KOJOTUYECKOW KYJIbTYpHI,
OMbITA JESTEIIBHOCTH 3KOJIOTMYECKONW HAIPaBJIEHHOCTH, YMEHUS PYKOBOACTBOBATHCS



VMU B MTI03HABATEJIbHON, KOMMYHUKATUBHON U COLMAIBHON MPAKTUKE, TOTOBHOCTH K
Y4acTHUIO B TPAKTUUECKOMN AEATEILHOCTH SKOJOTHUYECKON HAMIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS

c(OPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO DPa3BUTHUS HAYKH M OOIIECTBEHHOW MPaKTUKH, OCHOBAHHOIO HA JHAJOTe
KYJBTYp, CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKOW KYJIBTYpbl KaK CpEACTBa
B3aUMOJEHCTBUS MEXKY JIFOAbMU U IMO3HAHUS MUPA;

NOHUMaHUEe crheruuKd OUOJOTUM KaK HayKH, OCO3HaHUs €€ pOJau B
(GbOpMHUPOBAaHUM PAIIMOHATILHOTO HAYYHOTO MBINUICHUS, CO3JaHUM 1EJIOCTHOTO
MIPEACTABICHUS] 00 OKPYKAIOIIEeM MHpPE KaK O €IWHCTBE MPHUPOJIBI, YEIOBEKa U
o01iecTBa, B TO3HAHWM TPUPOJIHBIX 3aKOHOMEPHOCTEH U PEIICHUH MpoOJieM
COXpaHEHUS IPUPOJIHOTO PAaBHOBECHS,

yOeKIEHHOCTh B 3HAYUMOCTH OWOJOTHHU [IJII COBPEMEHHOW IMBWJIM3AIUU:
oOecriedyeHUsT HOBOTO YPOBHS pPa3BUTUSA MEIULIUHBI, CO3JaHUE MNEPCHEKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX pelIaTh peCypcHbIE TPOOJIEMbl PA3BUTHS YEJIOBEUECTRA,
MOMCKa MyTeHl BBIXOJa M3 TIOOAIBHBIX KOJIOTHYECKUX MpOoOIeM U oOecreyeHus
Mepexo/ia K yCTOMYMBOMY Pa3BUTHIO, PALIMOHAIBHOMY HCIIOJIb30BAaHUIO MTPUPOIHBIX
pecypcoB U (OPMHUPOBAHUIO HOBBIX CTAaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTDH B MOTYUYECHUH OMOJIOTUYECKUX 3HAHUH B IIEJISIX TOBBIIIICHUS
o01Iei KyJIbTYphbl, €CTECTBEHHO-HAYyYHON TPaMOTHOCTH, KaK COCTaBHOM YacTu
(GYHKIMOHATBFHOM TPaMOTHOCTH oOOydarouuxcsi, (GopMUpyeMoOl TMpu H3yYEeHUU
OMOoJIOTHH;

MOHUMAHHUE CYUIHOCTHM METOJIOB MO3HAHMS, HUCMOJb3yEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH MCIO0JIb30BaTh MOJy4YaeMble 3HAHUS JIJIs1 aHATIM3a U O0BSICHEHUS
SIBJICHUN OKPYXKAIOIIEro MUpa U MPOUCXOASAIIUX B HEM U3MEHEHUN, YMEHHE JeNaTh
000CHOBaHHBIC 3aKJIFOYCHHUS Ha OCHOBE HAy4YHBIX ()aKTOB M HMMEIOIIMXCS JTAHHBIX C
LEJIBIO TIOJIYYEHUSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEILHO HCIIOJIb30BaTh OWOJOTUYECKUE 3HAHUS IS
pelieHus mpooJieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHME IICHHOCTU HAy4YHOM JESATEIbHOCTH, TOTOBHOCTH OCYLIECTBIISIThH
MPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh UHIUBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTh M CIIOCOOHOCTH K  HENPEPHIBHOMY  O0pa3oBaHUIO U
caM0oOOpa30BaHMIO, K AaKTUBHOMY IIOJyYCHUIO HOBBIX 3HAHUW IO OHOJIOTHU B
COOTBETCTBHHM C )KM3HCHHBIMH OTPEOHOCTAMM.

METANPEAMETHBIE PE3YJIBTATHI

MeramnpeaMeTHble pe3yJbTaThl OCBOEHUs ydeOHoro mpenmera «buomorusy»
BKJIFOYAIOT: 3HAuyuMble 711 (OPMHUPOBAHUS MHUPOBO33PEHUS  OOYUAIOIIMXCS



MEXIUCITUTUIMHAPHBIE (MEXIPEIMETHBIE) OOIIEHAYYHbIE TMOHSTHS, OTPAKAIOIINE
IIEJIOCTHOCTh HAYYHOW KApTUHBI MHUpa U CHCNU(PUKY METOJOB ITO3HAHMSI,
HCIIOJIb3YeMBIX B ©CTECTBCHHBIX HayKaxX (BEIIECTBO, DHEPTHUSA, SBJICHHE, IMPOIIECC,
CHUCTEeMa, Hay4yHbIH (akT, MPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCleIoBaHNe, HAOMIOAeHNEe, U3MEPEHHE, IKCIICPUMEHT U JPYTHUE); YHUBEPCAIbHBIC
yaeOHbIe  JeiCTBUSA  (ITO3HABATENIbHBIE, KOMMYHUKATHBHBIC, PETYJSTUBHBIC),
obecrieunBaromue GopMupoBaHue (PYHKITMOHAIBHOW TPAMOTHOCTA WU COIMAIBLHOM
KOMITETEHITUH 00YYaIOIINXCsI; CHOCOOHOCTh 00YUYaOIIUXCS UCIOJIH30BaTh OCBOCHHBIE
MEXIUCIUIUIMHAPHBIC, MHUPOBO33PEHUYECKHE 3HAHUS M YHUBEPCAIbHBIC YUYCOHBIC
JEeUCTBUS B IMO3HABATEIIBHOM M COLIMAIBHOM MPAKTHUKE.

B pesynbrate nzyuenus OMOJIOTHHM Ha YPOBHE CPEAHETO 00IIero o0pa3oBaHUs y
oOyuatotierocss 0ynyT chOpMUPOBaHbI MO3HABATEIbHBIE YHUBEPCAIbHBIC YUCOHBIC
NEeHCTBUS, KOMMYHUKATHBHBIC YHUBEpPCAJIbHBIC yUeOHBIC JCHCTBUSI, PETYJISTUBHBIC
YHUBEPCAJIbHBIC YUCOHBIC ICUCTBUS, COBMECTHAS JICITCIHBHOCTD.

MeranpeaMeTHbIe pe3yiabTaThl OCBOCHHS TPOTPAaMMBI CPEAHETO O0OIIero
00pa30BaHUsl TOJHKHBI OTPAXKATh:

OBjajieHue YHHBePCAJIbHBIMH YUeOHBIMHU MO3HABATEIbHBIMY /1€l CTBUSIMU:

1) 6a30BbI€e JJOTHYECKHE TeCTBHA:

CaMOCTOSITEIILHO dbopmynmupoBaTh U aKTyaJIu3upPOBaTh pobiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TPHW OCBOCHWM 3HAHUW TPHUEMBI JIOTMYECKOTO MBIIIICHUS
(aHanm3a, cMHTE3a, CpaBHEHMS, KiaccudUKaIuyu, 0000IIEeHHS), PACKPhIBATh CMBICI
OMOJIOTHYCCKUX TOHATHUM (BBIACIAT, MX XapaKTepHbIE NPH3HAKH, YCTaHABIMBATH
CBSI3U C JIPYTUMH TIOHATHUSIMH ),

OTpeNeNiaTh IIeNM JeATCIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPHH WX
TOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTH C TIOCTABICHHBIMHU HIETISIMU;

UCIIOJIb30BaTh OMOJIOTMUECKHE TOHSATUS Uil OOBsSICHEHHUS (DaKTOB M SIBICHUHN
YKABOU IIPUPOJBI,

CTPOUTH JIOTHYECKHUE pacCyXaeHus (MHIYKTUBHBIC, JCAyKTUBHBIC, II0
aQHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH M TPOTHUBOPEUHS B pacCMaTPUBAEMBIX
SIBJICHHSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MOJICJIbHBIC CPEACTBA IS MPEICTABICHUS CYIICCTBCHHBIX
CBSI3€H U OTHONICHHH B M3y4aeMbIX OMOJIOTUYECKUX 00BEKTAX, a TAKIKE MPOTUBOPEUNIA
Pa3HOTO POJIa, BBIIBICHHBIX B PA3IMYHBIX HH()OPMAITMOHHBIX HCTOYHUKAX

pa3pabaThiBaTh TUTAaH PEHICHUS TPOOJEMBI ¢ YYETOM aHadu3a HMMEIOITUXCS
MaTepHaTbHBIX U HEMATePUATLHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JIEATEILHOCTH, OIEHUBATh COOTBETCTBUE PE3yJIHTATOB
IIEJISIM, OIICHUBATh PUCKH TIOCIICICTBUI ACATCIHHOCTH,



KOOPJIMHUPOBATH U BBHIOIHATH PaObOTY B YCIOBUSAX PeajJbHOT0, BUPTYAIHHOTO U
KOMOMHHPOBAHHOI'O B3aUMO/JICHCTBHUS;

pa3BUBAaTh KPEATUBHOE MBILLJIEHUE IPHU PELIEHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCIEN0BATEIbCKIE TeliCTBUS:

BJa/IE€Th HABBIKAMU Y4YEOHO-MCCIIEOBATEIbCKON U NPOEKTHON JEATEIbHOCTH,
HAaBbIKAMU  paspemieHusi  mpoOjeM, CIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSATENIbHOMY IMOMCKY METOJOB PEHICHUS MPAKTUYECKUX 3a7ad, TPUMEHEHUIO
pa3IMYHbIX METOJIOB IO3HAHUS;

UCIOJIb30BaTh PA3JIMYHbIE BUJIbI JEATEIBHOCTH IO MOJIYYEHHUIO HOBOTO 3HAHMUS,
€ro MHTEPIPETALNH, IPEOOPA30BAHNIO U IPUMEHEHUIO B YUEOHBIX CUTyalUsIX, B TOM
YKCIIE NIPU CO3AAaHUM YUEOHBIX U COLIUAIIBHBIX MPOEKTOB;

dbopMupoBaTh HAay4YHBIM TUI MBIIUICHHS, BJIaJ€Th HAYYHOU TEPMHUHOJIOTHEH,
KJIFOUYEBBIMHU MTOHATUSAMH U METOAAMM;

CTaBUTh M (OPMYyJIHUPOBATh COOCTBEHHbIE 3aJaud B 0Opa30BaTEIbHOU
NESATENbHOCTU U KU3HEHHBIX CUTYalUsX;

BBISIBJIATh PUYMHHO-CJIEJICTBEHHBIE CBSI3M M aKTyaJlM3UpoBaTh 3ajavy,
BBIJIBUTATh TUIIOTE3Y €€ pelIeHUs, HAXOAUTh apryMEHTHI JJIs JOKa3aTeIbCTBAa CBOUX
YTBEPKJICHUM, 33]1aBaTh [1APAMETPhl U KPUTEPUH PEILECHUS;

aHAJIM3UPOBATh ITOJIYYEHHBIE B XOJI€ PEIIEHUS 3aa4M Pe3yJIbTaThl, KpUTUUECKN
OLICHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OILIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh MPUOOPETEHHBIN ONBIT;

OCYIIECTBIISITh LEJICHAINIPABJICHHBII MOUCK IEpeHoca CPEeICTB U CHOCOOOB
JEeNCTBUS B MPO(PECCUOHANBHYIO CPELLY;

YMETh TEPEHOCUTh 3HAaHHSA B IIO3HABATEIbHYIO M MPAKTUYECKYIO 00JacTu
KU3ZHENIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHMSI U3 PA3HBIX MIPEAMETHBIX 00JacTel;

BBIJIBUT'aTh HOBBIE HJEHU, IPEUIaraTb OPUTMHAIBHBIE MOJIXOJbl WU PELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, I0NYCKAIOIINE albTEepHATUBHBIEC PEILICHUSI.

3) pabora ¢ undpopmanueii:

OpUEHTHUPOBATHCSA B PA3IMYHBIX MCTOYHUMKAX MHPOpMALMU (TEKCTE y4eOHOTO
nocoOus, HAyYHO-TIOMYJISIPHOW  JIUTEpaType, OHOJOTMYECKUX  CIIOBapsAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX Oa3ax JaHHbIX, B HTepHere), aHamu3upoBaTth
MH(GOPMALIMIO PA3IMYHBIX BUIOB U (POPM IPEICTaBICHUS, KPUTUUECKH OLICHUBATDH €€
JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTB;

(GopMyIMpOBaTH 3aMpPOCHl U MPUMEHATH PaA3JIMYHBIE METOJbI MPHU TOUCKE U
otbope Ouosornueckor wHOpMAIK, HEOOXOMUMOW Jis BBITIOJHEHUS Y4YeOHBIX
3az1ay;



npuoOpeTaTh OMBIT HWCIOJIb30BaHUS HWH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATh KYJIbTYPY AKTUBHOTO MCIOJIb30BAHUS PA3TUUYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO  BBIOMpaTh  ONTHUMalbHYI0O  (opMy  mpeacTaBieHUs
ouosiorndyeckor nHbopmalu (cxembl, rpadMKU, TUarpaMMBbl, TaOJIUIbI, PUCYHKU H
Apyroe);

WCTIOJI30BaTh HAYYHBIH SI3bIK B KAYECTBE CPEACTBA MpU pabOTe C OMOJIOrHYECKON
uH(popMaIeil: TPUMEHATh XUMUYECKUE, (PU3NYecKrue U MaTeMaTUYEeCKUe 3HaKU U
CUMBOJBI,  (QopMynbl, a0OOpeBHaTypy, HOMEHKJIATypy,  HUCIOJIb30BaTh U
npeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH;

BJIJICTh HAaBBIKAMH PACIIO3HABAHUS U 3aIUTHI HH(POpMAIU, HHOOPMAITMOHHON
0€30MacHOCTH JTUYHOCTH.

OBjajieHHe YHHBEPCAJbHBIMM KOMMYHUKATUBHBIMH JeCTBUSIMU:

1) oO1eHne:

OCYILIECTBIISITh KOMMYHHUKAIIUUA BO BceX chepax >KU3HU, aKTUBHO y4acCTBOBATH B
Yanaore Wik JUCKYCCHM IO CYIIECTBY oOOCyXkaaeMoW Tembl (YMEHHE 3a7aBaTh
BOIIPOCKI, BBICKA3bIBATh CYXJEHUSI OTHOCUTEIBHO BBIMOJHEHUS MpeaaracMoi
3aJlayd, YYUTHIBAaTb MHTEPECHl W COIVIACOBAHHOCTH TMO3HIIMN APYrMX YYaCTHUKOB
JUanora Wid JUCKYCCHUH);

pacrio3HaBaTh HEBEpPOAJbHBIE CpPEJACTBA OOIICHUS, IOHUMATh 3HAYCHUE
COIIMAJILHBIX 3HAKOB, MPENOCHUIOK BOSHUKHOBEHHUS KOH(DIUKTHBIX CUTyallul, YMETh
CMSTYaTh KOH(JIUKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3JTMYHBIMU CIIOCOOAMU OOIICHHWS W B3aUMOJCUCTBUS, MOHUMATh
HaMepEeHUs APYTUX JIOACH, MPOSBISATh YBAXKUTEIBHOE OTHOIICHUE K COOECETHUKY U B
KOPPEKTHOU opMe (hopMyTupoBaTh CBOM BO3PAKEHHUS;

pPa3BEPHYTO M JIOTUUHO WH3JaraTh CBOK TOYKY 3PEHHUS C HCIOJIb30BaHUEM
S3bIKOBBIX CPEJICTB.

2) cOBMeCTHAas eI TeJbHOCTh:

MOHMMATh M HCMOJIb30BaTh MPEHUMYIIECTBA KOMAHIHOW W WHIWBUAYaJbHOU
paboThl MPU PEIICHUH OHOJOTMYECKOM MpoOJieMbl, 000OCHOBBIBATh HEOOXOJAUMOCTh
MIPUMEHEHUS TPYIINOBBIX (DOPM B3aUMOJICUCTBUS MPU PEIICHUN yUeOHOM 3a7a4H;

BBIOMpATh TEMATUKy M METOAbl COBMECTHBIX JNEUCTBUH € Y4€TOM OOIIHMX
MHTEPECOB U BO3MOXKHOCTEN KaXKI0TO YJIeHA KOJIJIEKTUBA;

NpUHUMATh  I[€JTM  COBMECTHOM  JESATEeNbHOCTH, OPTraHU30BBIBATH U
KOOPAMHUPOBATH JEUCTBUA MO €€ JOCTHKEHUIO: COCTaBJIATh IUIAH JEHUCTBUH,
pacnpenensiaTb poJid ¢ YYETOM MHEHUW YYaCTHHKOB, OOCYXIAaTh pe3yJbTaThl
COBMECTHOM paboTHI;

OIICHMBATh Kau€CTBO CBOETO BKJIaJIa U KAKJIOTO YYaCTHUKA KOMaH/bl B OOIIUIA
pe3yJabTar Mo pa3paboTaHHBIM KPUTEPUSIM;



IpeyiaraTb HOBBIE IIPOEKTBI, OLIEHMBAaTh MWJAEU C IO3ULIUMHA HOBU3HBI,
OPUTMHAIBHOCTH, MIPAKTUYECKOW 3HAYUMOCTH;

OCYILIECTBJIATh ITO3UTUBHOE CTPATErMYECKOE IIOBEICHHE B  Pa3IMYHBIX
CUTYaIMSIX, IPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, ObITh MHULIUATUBHBIM.

OBJageHne YHUBEPCAJIbHBIMY PeryJIsSTUBHbIMHU ACHCTBUAMM:

1) camoopranuzanus:

MCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS SIS BBISIBJICHUS IPOOJIEM U UX PELICHUS B
KU3HEHHBIX M YYEOHBIX CUTYaIUsX;

BBIOMPATh HA OCHOBE OMOJIOTUYECKUX 3HAHUM 1IEJIEBBIE U CMBICIIOBBIE YCTAHOBKU
B CBOMX JECHCTBHSX U MMOCTYINKaX MO OTHOLIEHHIO K )KUBOU IPUPOJIE, CBOEMY 3/I0POBBIO
Y 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIBHO OCYUIECTBIIATh ITO3HABATEIIBHYIO JEATEIBHOCTD, BBIABIATH
npo0JsieMbl, CTaBUTh M (POPMYIMPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTENIbHOM
NEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSTENIbHO COCTABJIATH IUIAH PEHICHUS MPOOJIEMBbI C YUETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEU U MPEANOYTECHUM;

JABATh OLICHKY HOBBIM CHUTYaLlHsIM;

paciupsaTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JINYHBIX NMPEATNIOYTEHUN;

JieJ1aTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32
pelIeHue;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBATh (DOPMHUPOBAHUIO U MIPOSBICHUIO HIMPOKOM 3pyIULIUU B Pa3HBIX
0o0JacTsAX 3HAHUW, MOCTOSIHHO TOBBIIIATH CBOW 00pa30BaTEIbHBIM M KYJIbTYPHBIM
YPOBEHB.

2) CAMOKOHTPOJIb:

NaBaTh OLICHKY HOBBIM CHUTYyalUsM, BHOCUTb KOPPEKTHBBI B JESATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISAM;

BJIa/IeTh HaBBIKAMH MMO3HABATEIbHON pe(IeKCUU KaK OCO3HAHUSI COBEPIIAEMbIX
JNENCTBUI U MBICIIUTENIBHBIX ITPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, UCIIOIb30BaTh
npuEMBbI pedIeKCHH VISl OLIEHKU CUTYalluH, BHIOOpA BEPHOTO PELIEHUS;

YMETh OLEHHMBAaThb PUCKM M CBOEBPEMEHHO IMPUHHUMATh PEIICHUS II0 MX
CHIKEHMIO;

NPUHUMATL MOTHBBI W aApPryMEHTHl JAPYTUX I[IPU aAHAIU3E PE3YyJIbTaTOB
NEATEIIbHOCTH;

3) npuHsATHE CeOsl U APYTUX:

NPUHUMATD ce0sl, MOHMUMAsi CBOU HEJOCTATKU M IOCTOMHCTBA;

NPUHUMATL MOTHBBI W aApPryMEHTBl JAPYTUX I[IPU aAHAIW3E PE3YyJIbTaTOB
NEATEIIbHOCTH;

IpU3HABATH CBOE MPABO U MPABO APYIHX HA OIIHOKH;



pa3BUBATh CIIOCOOHOCTh MOHUMATh MHUP C MO3HUIIMH JPYTOro YeJIOBEKa.
HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3yiabTaThl OCBOCHHUSA COJEP)KAaHMUS Y4yeOHOro TpenMeTa
«buonorusy Ha yriay0aéHHOM ypOBHE OPUEHTUPOBAHBI HA 00ecriedeHre MPOPUIBLHOTO
oOyuenus oOydaromuxcs ononoruu. OHU BKIIOYAIOT: CHEIU(UUYECKHE 1T OMOJIOTUN
Hay4YHbIC 3HAHUS, YMEHHS U CIOCOOBI JEHUCTBUI MO OCBOCHUIO, MHTEPIPETALUN U
npeoOpa3oBaHUIO 3HAHUN, BUJIbI IESITEIIBHOCTU MO MOJYYCHHUIO HOBBIX 3HAHUM M MX
IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, @ TAKKE B PEAIbHBIX JKU3HEHHBIX CHUTYyaIlUsX.
[IpenMeTHbIe pe3yabTaThl MPEACTABICHBI IO TOJaM U3yUYCHHUS.

[IpeameTHBIC pe3ynabTaThl OCBOCHHS ydeOHOro mpemmera «buwomorus» B 10
Kjlacce NOJDKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE U POJIU OMOJIOTUU B CUCTEME €CTECTBEHHBIX
HayK, B (POPMHUPOBAHUHN €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B TIO3HAHWU 3aKOHOB
MPUPOJBl U PEIICHUH MPOOJEM pPalMOHAIBLHOIO MPHUPOJIONOIB30BAHUS, O BKJIAJE
POCCUNCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHUE OUOJIOTHUH;

BJIQJICHUE  CUCTEMOM  OHMOJOTMYECKUX  3HAHWM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIAra0IIre OMOJOTUYECKUE TEPMUHBI U IOHATUSI (KU3Hb, KJIETKA, OPTaHU3M,
MeTaboJIn3M, rOMEOCTa3s, caMOpETryJIsLHs, CaMOBOCIIPOU3BEJCHHUE,
HACJICJICTBEHHOCTh, W3MEHUYHUBOCTh, POCT W pa3BUTHE), OHOJOTMYECKUE TEOPUH
(xnetounas teopus T. lllBanna, M. llneiinena, P. BupxoBa, XxpoMocoMHasi Teopus
HacieacreHHoctu T. Moprana), yuenus (H. Y. BaBunoBa — o ieHTpax MHOT0OOpasus
U TPOUCXOXKACHHUS KYJIbTYPHBIX pACTEHUM), 3aKOHBI (€IUHOOOpa3vs TMOTOMKOB
MePBOIro MOKOJICHUS, PaCIIEIJICHUSI, YUCTOThI TaMeT, HE3aBUCUMOT0 HacyieaoBaHus I
Menpensi, TOMOJIOTUYECKHX PSAIOB B HACIEICTBEHHOW wu3MeHunBoctn H. M.
BasunoBa), npuHIMIBI (KOMITIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMM METOJAMU HAYYHOTO TII03HAHUS, HCIOJIb3YEMBIX B
OMOJIOTHYCCKUX  HCCIICIOBAHUSAX KUBBIX OOBEKTOB (ONMHCaHHWE, H3MEPCHHE,
HaOJII0/ICHHE, DKCIIEPUMEHT);

YMEHHE BBIJICTATh CYIICCTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHUOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM YHUCJE OaKTepHil,
rpu0OB, pacTeHUH, >KUBOTHBIX W YEJIOBEKAa, CTPOCHUS OPraHOB U CHUCTEM OPTraHOB
pacTeHH, KUBOTHBIX, YEJIOBEKA, MPOIECCOB KU3HEACITEIbHOCTH, MPOTEKAIOIIUX B
OpraHu3Max pPacTEHUM, KUBOTHBIX U YEJIOBEKA, OMOJIOTHYECKHUX MPOIECCOB: OOMEHa
BEIIECTB (MeTadoNM3M), NpPEBpAILCHUS] DHEPruu, OpOXKEHUs, aBTOTPO(PHOro
reTepoTpo(HOTO TUIIOB MUTaHUA, (HOTOCHHTE3a M XEMOCHWHTE3a, MHUTO3a, MEWO03a,
ramMeToreHesa, HMOpPHOTEHe3a, TOCTIMOPHOHAILHOTO pAa3BUTHSA, Pa3MHOXKCHHS,
WHJUBUAYAJIbHOTO pa3BUTHUS OpraHu3ma (OHTOI€HEe3a), B3aWMOJICUCTBUS TE€HOB,
reTepo3nca, NCKYCCTBEHHOT0 0TOOpa;



YMEHHE YCTaHABIMBATh B3aUMOCBS3UM MEXJIYy OpPraHOMAAMH KIETKU U UX
GYHKIUSMU, CTPOCHHEM KJIETOK Pa3HbIX TKaHeW M UX (PYHKIHMSIMH, MEKIY OpraHaMu
U CHCTEMaMH OpPTaHOB Y PaCTCHMI, )KUBOTHBIX U YEJIOBEKA U UX (PYHKIMSIMH, MEKITY
CUCTEMAaMM OPraHoB M UX (PYHKLUMSIMH, MEXKIY dTanaMyd oOMEHa BELIECTB, 3TallaMu
KJIETOYHOI'O LMKJIA U JKU3HEHHBIX LIMKJIOB OPraHU3MOB, dTanamMu 3MOPHOHAIBHOIO
pa3BUTHS, TEHOTHUIIOM U (PEHOTUTIOM, (DEHOTHUIIOM U (paKTOpaMU Cpebl OOUTAHUS;

YMEHHE BBIABIATH OTIUYHUTEIbHBIC MPHU3HAKU KUBBIX CHUCTEM, B TOM YHCIE
pacTeHUi, )KUBOTHBIX U YEJIOBEKA;

YMEHHE HCHOJb30BaTh COOTBETCTBYIOIIME apryMEHTHI, OHOJOTHYECKYIO
TEPMHHOJIOTHI0 M CUMBOJIUKY JUISl JI0Ka3aTeJbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CHUCTEeMAaTUYECKUX TPy,

YMEHHE pelaTh OMOJOTHYECKHE 3aJadyd, BBIABIATH MPUUMHHO-CIICACTBECHHBIC
CBSI3M MEXJy HCCIEeIyeMbIMU OHMOJIOTMYECKUMH MPOLIECCAMU U SIBJICHUSIMU, J€NIaTh
BBIBOJIbI U [TPOTHO3bI HA OCHOBAHUHM MOJIyYE€HHBIX PE3YJIbTATOB;

YMEHHUE BBINOJHATh JAa0OpPAaTOPHBIE U MPAKTHYECKUE padoThl, COOJIOIAThH
MpaBuiia Mpy padboTe ¢ y4eOHBIM U J1a00OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTAaTh THUIOTE3bl, MPOBEPATH HX OKCIEPUMEHTAIbHBIMH
cpeactBamu, (oOpMysIupys I€llb HCCIEAOBAHUSA, AHAJU3UPOBATH IOJTYYECHHbBIE
pe3yJIbTaThl U AENIaTh BBIBOJBL;

YMEHHE YYacTBOBaTh B Yy4e€OHO-HCCIIEIOBATENIbLCKON paboTe 1o OHUOJIoTHH,
AKOJIOTMM W MEAWIIMHE, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAyYHBIX OOIIECTB, U
yOJIMYHO MPEACTABIIATh NOJYyYEHHbIE PE3YJIbTaThl HA YYEHUUECKUX KOH(PEPEeHIUX;

YMEHHE OIICHUBATh ITUYECKHE aCIIEKThl COBPEMEHHBIX UCCIIEIOBAaHUM B 00J1aCTH
Ouonoru W MeAMUMHBI  (KJIOHUPOBAaHHE, HWCKYCCTBEHHOE OIUIOJOTBOPEHHE,
HAIpPaBIEHHOE N3MEHEHNE T€HOMA M CO3/JaHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBIISITH OCO3HAaHHBIM BbIOOp Oyaymied mnpodeccuoHaIbHOM
JesITeIbBHOCTU B 00JacTH OMOJIOTUH, MEIULMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CEJIbCKOI0 XO3siiCTBa, MUIIEBONW NPOMBIIUIEHHOCTH, YIIyOJsTh MO3HABATEIbHBIN
MHTEpEC, HANpPABJICHHbIA HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH MPOQPECccCUuu u
MPOJIOJDKEHHE  OMOJIOTMYECKOro  o0pa3oBaHUs B OpPraHM3alUsAX  CPEIHEro
po¢heCCUOHAIBHOTO U BBICIIETO 00pa30oBaHMUs.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

HaumeHoBaHue pa3jiesioB U TeM
NMPOrpamMmbl

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

JuaexkTpoHHbIe (HU(poBbHIE)
o0pa3oBaTe/ibHbIE PeCYPChI

buonorus xak Hayka

JKuBBIe cCTEMBI U X HU3YUCHUC

buonorus xierku

0.5

https://videouroki.net/video/biologia/10-
class/obshchaya-biologiya-10-klass/
https://interneturok.ru/subject/biology/class/10

https.//videouroki.net/video/2-kratkaya-
istoriya-razvitiya-biologii.html
https://videouroki.net/video/3-metody-
issledovaniya-v-biologii.html
https://videouroki.net/video/4-sushchnost-
zhizni-i-svojstva-zhivogo.html

https://videouroki.net/video/5-urovni-
organizacii-zhivoj-materii.html

XyUMHU4YecKast opraHu3anus KJICTKHU

Crpoenuie u GyHKIUHU KIETKU

10 1

https://videouroki.net/video/7-0sobennosti-
himicheskogo-sostava-kletki.html
https://videouroki.net/video/8-
neorganicheskie-veshchestva-voda.html
https://videouroki.net/video/9-mineralnye-
veshchestva-kletki-organicheskie-veshchestva-
uglevody.html https://videouroki.net/video/10-
lipidy.html
https://videouroki.net/video/7-osobennosti-
himicheskogo-sostava-kletki.html
https://videouroki.net/video/14-stroenie-kletki-
kletochnaya-membrana-yadro.html
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OOMeH BeIeCTB U PeBpaIleHe

https://videouroki.net/video/21-obmen-

0 SHEPrUHU B KIIETKE o 1 veshchestv-i-ehnergii-v-kletke.html
7 Hacnencreennas uadopmarus u 9 05 https://videouroki.net/video/28-polovoe-
peanuzanus e€ B KIETKe ' razmnozhenie-razvitie-polovyh-kletok.html
https://videouroki.net/video/26-zhiznennyj-

8 JKu3HeHHBIN UK KIETKH 6 1 cikl-klet_k i-mitoz-_amito_z.html
https://videouroki.net/video/27-bespoloe-
razmnozhenie-mejoz.html

9 Crpoerne u dynicin 17 15 https://interneturok.ru/subject/biology/class/10

OpraHnu3mMoB
https.//videouroki.net/video/27-bespoloe-
razmnozhenie-mejoz.html
https://videouroki.net/video/28-polovoe-
razmnozhenie-razvitie-polovyh-kletok.html
PasMHOKEHHE 1 PasBUTHE https://videouroki.net/video/29-
10 8 15 oplodotvorenie-ontogenez.html
OpraHHU3MOB https://videouroki.net/video/30-individualnoe-
razvitie-ehmbrionalnyj-i-postehmbrionalnyj-
period.html
https://reshak.ru/otvet/reshebniki.php?otvet=39
predmet=pasechnik ugl10
I'enernka — Hayka o https://videouroki.net/video/31-istoriya-
11 HaCJIEICTBEHHOCTH U 2 0.5 razvitiya-genetiki-gibridologicheskij-metod-
W3MEHYUBOCTU OPraHU3MOB monogibridnoe-skreshchivanie.html
https://videouroki.net/video/32-
mnozhestvennye-alleli-analiziruyushchee-
3aKOHOMEPHOCTH skreshchivanie.ht_ml . .
12 10 1 https://videouroki.net/video/33-digibridnoe-
HACJICACTBECHHOCTU

skreshchivanie-hromosomnaya-teoriya-
nasledstvennosti.html
https://videouroki.net/video/34-
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https://videouroki.net/video/36-
izmenchivost.html
https://videouroki.net/video/37-vidy-

13 3aKOHOMEPHOCTH H3MCHUMBOCTH 6 1 mutacij.html https://videouroki.net/video/38-
prichiny-mutacij-somaticheskie-i-
generativnye-mutacii.html
https://videouroki.net/video/39-metody-

14 ['enernka uemoBeka 3 0.5 issledovaniya-genetiki-cheloveka-genetika-i-
zdorove.html

15 C 4 1 https://reshak.ru/otvet/reshebniki.php?otvet=50

CIICKIIUS OPTaHU3MOB predmet=pasechnik ugl10
BbuorexHonorusa u CHHTETHYECKAs https://videouroki.net/video/11-osnovnye-

16 4 . »

ounosorus metody-selekcii-i-biotekhnologii.html

17 PesepsHOe Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 102 13

I[TPOTPAMME
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YUYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJBLHOI'O
MPOLIECCA
OBSI3ATEJBHBIE YUEBHBIE MATEPUAJIBI JUISI VUEHUKA

1. Yyebnoe nocobue «O01mas 6uonorusi». 10 knace» (M.: Ipoda, 2016) — yueOHuk
B. b. 3axapoga, C. I'. MamonroBa, H. 1. Conuna, E.T. 3axapoBoii;

METOANYECKHUE MATEPHUAJIBI JIJISI YUUTEJIA
YueOHoe nocobue «O61mas 6uonorus». 10 kmace» (M.: dpoda, 2016) — yuebuuk B.

b. 3axaposa, C. I'. MamonToBa, H. 1. Conuna, E.T. 3axapoBoii

Tunosble s3k3aMeHalMOHHbIE BapuaHThl. 30 BapuanTos, B. C. Poxyos, 2021.

EI'D 2023. buonorus. Poximos B.C. Tunosie 5K3aMeHallMOHHbBIE BapyuaHThIL: 10
BapuantoB OUIIN.

Metoauyeckum ocoOUeM C JIEKTPOHHBIM MHTEPAKTUBHBIM Tpuiioxenuem / O. JI.
Bamenko. — M.: [Tnanera, 2012. — 576 ¢. — (KauectBo 00yueHus);

9. CipaBouyHO€E n3aHue. bonbiias WUTFOCTPUPOBAHHAS SHIMKIONEAUS B 32 TOMAax.

00O «M3paTenbcTBO ACTpEIbY

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETH
HUHTEPHET
https://gdz-online.ws/ege-gia-onlajn/ege-biologiya/15922-rokhlova-ege-2021-30-
variantov-biologiya

https://relasko.ru/forum/66-49521-1

https://bio-ege.sdamgia.ru/
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