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IHOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo yuebHomy mnpenmery "buonorus" (mamee - OHONOrHsA) Ha YpOBHE CpeAHEro obmiero oOpa3oBaHUsS pa3pabdOTaHa HA OCHOBE
®denepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 o6pazoBanuu B Poccuiickoit @enepanumny, ®I'OC COO, Konnenmuu npenogaBanus yueOHOTO
npeamera «brosorus» u OCHOBHBIX MOJOKEHUH (eaepanbHoil paboueii mporpaMMbl BOCITUTAHUS.

VYuebOnsii npeamer «buonorus» yrinyonéaHoro ypoBHs uszydeHus (10—11 kmaccel) sBISIETCS OAHUM M3 KOMIIOHEHTOB MPEIMETHOH 00J1acTH
«EctectBeHHO-HayuHbIe npeaMeThy. CormacHo nonoxkenusM OI'OC COO npodunbHbie yueOHBIE TPEIMETHI, U3ydaeMble Ha YIITYOJIEHHOM YPOBHE,
ABIIAIOTCS criocoOoM nuddepeHanuu 00y4eHuss Ha YpOBHE CpeAHEero o0Iiiero oopazoBaHUs U MpPU3BaHbl 00ECHEUYUTh MPEEMCTBEHHOCTh MEXIY
OCHOBHBIM OOIIMM, CPETHUM OOIIUM, CPETHUM MPO(HECCHOHATLHBIM U BBICIIIMM 00pa3oBaHueM. B TO e Bpems Kaxabli U3 3TUX yUEOHBIX MPEIMETOB
JOJKeH OBITh OPHUEHTUPOBAH HA MPHUOPUTETHOE pelleHrne oO0pa3oBaTeNbHbIX, BOCIHTATENIbHBIX M PA3BUBAIOIIMX 3374, CBS3aHHBIX C
npodopueHTauel 00yJaronxcs U CTUMYJIHPOBAHIUEM HHTEpPEeca K KOHKPETHOW OOJIACTH HAYYHOTO 3HAHUS, CBS3aHHOTO ¢ OMOJIOTHEH, METUITUHOM,
HKOJIOTHE, TICUXOJIOTHEN, CHOPTOM HJIM BOSHHBIM JIEJIOM.

IIporpamma mo ydeOGHOMY npeamery "buosorus" maér mpeiacrtaBieHHe O LEIU W 3ajJadyax H3ydeHHs ydeOHoro mpeamera «buosorus» Ha
yrIyONnE€HHOM YpOBHE, OIpenenseT o0s3aTenbHOe (MHBApUAaHTHOE) MPEIMETHOE COJEpKaHWE, €ro CTPYKTYpUPOBaHHE IO paslesiaM M TeMaw,
pacripeieieHue 1o KijaccaM, peKOMEHyeT IOCIeI0BaTeIbHOCTh U3YUYeHUsl y4eOHOro Marepuana ¢ y4éToM MEXKIPEIMETHBIX U BHYTPHUIIPEIMETHBIX
CBsI3€H, JIOTMKK y4eOHOTO TpoIiecca, BO3PACTHRIX 0COOEHHOCTEH o0ydaromuxcs. B nmporpamme mo 6Monoruu peaan3oBaH MPUHIUI TPEEeMCTBEHHOCTH
C U3y4YeHHEM OMOJIOTMU Ha YPOBHE OCHOBHOI'O 0011ero o0pa3oBanus, O6jarojaps 4eMy IpocMaTpHUBaeTCsl HAIIPABJICHHOCTh Ha MOCIEAYIolIee pa3BUTHE
OMOJIOrMYECKUX 3HaHUHN, OPUEHTHUPOBAHHBIX Ha (POPMHPOBAHUE €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHUS, FIKOJIOTMYECKOTO MBILIUIEHUS, IPEICTaBICHHM
0 3710pOBOM 00pa3e KU3HHU, Ha BOCIIUTaHUE OEPEeKHOT0 OTHOLIEHHS K OKpY:Karolle npupoaHoil cpeae. B mporpamMmMe 1o 6Mooruu Takxke MOKa3aHbl
BO3MOXXKHOCTH yueOHoro mnpeamera «buonorus» B peanuzanuu TpeOoBanuii @I'OC COO k 1ulaHHpPYEeMBIM JIMYHOCTHBIM, METallpeIMETHBIM U
IPEIMETHBIM pe3yibTaTaM OO0y4eHUs U B (POPMHUPOBAHUU OCHOBHBIX BHUJIOB Y4e€OHO-IIO3HABATENbHOH NEATENbHOCTH OOYYaIOUIMXCS 10 OCBOCHHUIO
coJiepKaHusl OMOJIOTHYECKOT0 00pa30BaHUsI HA YPOBHE CPEHET0 00IIero 00pa3oBaHus.

VYuebublil npeamer «buoorus» Ha ypoBHE CpeIHEro oo1iero oopa3oBaHus 3aBepiiaeT OMoJoruueckoe 00pa3oBaHKe B MIKOJE M OPUEHTUPOBAH
Ha pacIIMpeHHe U yriyOjaeHue 3HaHUN 00yJaronIuXcs 0 JKMBOW MPUPOJIE, OCHOBAX MOJICKYJISIPHOM U KJIETOYHOU OMOJIOTHU, SMOPUOJIOTUU U OMOJIOTUH
pa3BUTHSL, TEHETHKH, CEJIEKLIUU, OMOTEXHOJIOTHH, YBOJIIOIIMOHHOTO YYEHHS U SKOJIOTHH.

N3ydyenune yueOHoro mpenmera «buosorus» Ha yriayOGJI€HHOM YpOBHE OpPHUEHTHMPOBAHO HAa MOJATOTOBKY OOydYaroOIIUXCs K IOCIEIYIOIIEMY
MOJyYeHHI0 OHMOJIOrMYecKoro o0pa3oBaHMs B By3aX M OpraHM3alUsAX CpegHero MpodeccuoHaabHOro obpaszoBaHus. OCHOBY €ro cojaep)kaHus
COCTaBJISIET CHCTEMa OMOJIOTUYECKUX 3HAHUI, MOTYYEHHBIX MPU U3YYEHUH 00YJaroIIUMHUCS COOTBETCTBYIOIINX CHCTEMATHUYECKUX pa3esioB OMOJIOTHU
Ha ypOBHE OCHOBHOro oOmiero odpaszoBanus, B 10—11 kiaccax 3TH 3HAaHUS MOMY4YalOT pa3BUTHE. Tak, pacIMpeHbl U YriayOJieHbl OHOJIOTHYECKHe
3HaHHUA O PACTEHHUSX, KUBOTHBIX, rpubax, OaKkTepusx, OpraHU3ME 4YeJIOBEKa, OOIIMX 3aKOHOMEPHOCTSX MKH3HHU, JOMOJHUTEIBHO BKIIOUYEHBI
OMOJIOTMYECKHE CBEACHUS IMPHUKIAAHOTO M MOUCKOBOI'O XapakTepa, KOTOpble MOXHO HCIOJb30BAaTh KaK OPHEHTUPHI JJIS MOCIETYIOUIero BhIOOpa



npodeccun. Bo3zMokHa Takke MHTErparyst OMOJIOTHYECKUX 3HAHUHM C COOTBETCTBYIOIIUMH 3HAHUSMH, MOJYYEHHBIMH 00yYarOIIUMUCS IPU U3YyYSHUU
(bu3uKN, XUMHH, Teorpaduu 1 MaTeMaTUKH.

CrtpykTypa mporpamMmsbl 1mo ydeOHoMmy mpenamery "buonorus" oTpaxkaeT CHCTEMHO-YPOBHEBBIM M 3BOJIIOLMOHHBIM TMOAXOIBI K H3YYCHHIO
ouosioruu. CorjlacHO UM, M3Yy4alOTCSl CBOWCTBA M 3aKOHOMEPHOCTH, XapaKTEpHbIE JJI JKMBBIX CHUCTEM DPAa3HOIO YPOBHS OpPIraHU3ALMH, SBOJIIOLUHU
OpPraHMYECKOTO MHpa Ha 3emiie, COXpaHEHHsS OMOJOTHYEeCKOro pasHooOpasus miaHeThl. Tak, B 10 Kiacce M3y4arOTCS OCHOBBI MOJICKYJISIPHOU H
KJICTOYHOM OMOJI0ruu, SMOPUOJIOrMM U OUMOJIOTHUM Pa3BUTHS, TEHETUKH U CEJIEKIMH, OMOTEXHOJIOIUN M CUHTETUYECKOH OMOJIOIHHU, aKTyalu3upyrOTCs
3HaHUS 00y4JaroUINXCs 0 OOTaHUKE, 300JI0TUH, aHATOMUH, (hr3nonoruu yenoseka. B 11 kinacce u3ydaroTcs SBOJIIOIUOHHOE YISHHE, OCHOBBI AKOJIOTHH
1 ydeHue o ouocdepe.

VYuebubiii npeamer «buoJorHs» MpHU3BaH 00ECIIEYUTh OCBOCHUE OOYYAIOIIMMUCS OMOJIOTMYECKUX TEOPHHA M 3aKOHOB, HJEH, NPUHIMIIOB U
IIPaBUJI, JISKAIIMX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTHHBI MHpa, 3HAHUH O CTPOCHMM, MHOrooOpa3suu M OCOOEHHOCTSX KIIETKH,
OpraHu3Ma, NOIMYJISIHH, OMOLIEHO03a, SKOCHCTEMBI, O BBIIAIOIIMXCS HAYYHBIX JTOCTHIKECHHUSAX, COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHH, TIPUKIIA THBIX
acriekTax OuosorMuecKkux 3HaHui. {7 pa3BUTUS M NOJJEp)KaHUS HMHTEpeca oOydarolluMXcs K OMOJIOTMM Hapsay CO 3HAYUTEIbHBIM O0O0BEMOM
TEOPETUYECKOT0 MaTephalia B COACP)KaHUU MPOTPaMMbI IO OMOJIOTHH TPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBIICHUS W Pa3BUTHSA TOH WIH
MHOMU 00J1acTH OMOJIOIUH, BKJIAJOM OT€YECTBEHHBIX U 3apyOeKHbBIX YUEHBIX B PELICHNE BaKHEHIINX OMOIOIMYECKHX M 9KOJIOTHYECKUX MTPOOIIEM.

Llenp w3ydenust ydeOHOro mnpenmera «buomorus» Ha yriyOnEHHOM YpPOBHE — OBJIAJCHHE OOYYAIONMMHCA 3HAHUSAMU O CTPYKTYPHO-
(YHKIMOHATIBHON OpraHM3alUyU KHUBBIX CHCTEM PAa3HOI0 paHra U NpUOOpeTeHHEe yMEHHUIl MCMOJIb30BaTh 3TH 3HAHMS B (POPMUPOBAHMM MHTEpeca K
orpeneni€éHHOW 007acTH MPOopECCHOHATFHON JESITEeNbHOCTH, CBA3aHHOW ¢ OHOJOTMEH, WJIM K BBIOOPY Y4eOHOTO 3aBEACHHUS [UIS NPOJODKEHUS
Ouooruueckoro oOpa3zoBaHusl.

JlocTmkeHue 1enu u3ydeHnus yueonoro npeamera «buonorus» Ha yriry0a€HHOM ypoBHE 00€CTIEUMBACTCS PELICHUEM CIIEIYIOIINX 32124

OCBOEGHHE OOYYalOIIMMUCS CUCTEMBbl OMOJOTMUYECKUX 3HAHUH: 00 OCHOBHBIX OHOJOTMYECKMX TEOPHSIX, KOHLEMIMAX, T'MIOTe3aX, 3aKOHaX,
3aKOHOMEPHOCTSX M MpaBUJIaX, COCTABIIAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAyYHYIO KapTHHY MHpA; O CTPOEHUH, MHOT0OOpa3uu U OCOOEHHOCTSIX
OMOJIOTMYECKUX CUCTEM (KJIEeTKa, OpraHu3M, MOMyJIALus, BUl, OnoreoneHos, ouochepa); o BbIIAIOMIMXCS OTKPBITUSAX U COBPEMEHHBIX MCCIIEIOBAHUAX
B OHOJIOTHY;

O3HAKOMJIEHHE OOYYaIOIIMXCsl ¢ METOJIaMH MO3HAHUS JKUBOW MPUPOABL: UCCIEI0BATEILCKUMHI METOAaMU OMOJIOTHYECKUX HAyK (MOJIEKYJISIPHOM
U KJIETOYHOM OMOJIOruu, SMOPHOJIOTUN U OMOJIOTHH Pa3BUTHS, TEHETUKU U CEJIEKIUU, OMOTEXHOJIOTUN U CUHTETUUYECKON OMOJIOrnH, MajJeoHTOJIOTHH,
HKOJIOTUH); METOJAMHU CAMOCTOSITEIBHOIO MPOBEIEHUs] OMOJOTMUECKUX HCCIeOBaHUNA B J1TaOOpaTOpuu U B Npupoje (HaOitoJeHHe, HU3MEepeHHe,
AKCIIEPUMEHT, MOJIETIUPOBAHUE);

OBJIajiecHue OOYyYaroIMMUCS YMEHUSMHU: CaMOCTOSTEIbHO HAXOJWTh, AaHAIM3UPOBATH M HCIOJIB30BaTh OHOJIOTMYECKYI0 HH(OpMAaIHIo;
10JIb30BAThCS OMOIOrMYECKON TEPMUHOIOIHEN U CUMBOJIMKOW; YCTaHABIMBATh CBA3b MEXKIY pa3BUTHEM OMOJIOTUU U COLUATbHO-3KOHOMHUYECKUMH U
HKOJIOTUYECKUMHU TpoOIeMaMH YeIOBEYECTBA; OLIEHUBATh IOCIEACTBUS CBOEH JESITEIbHOCTH MO OTHOUICHHIO K OKpYXarolled HpUpOAHOH cpene,
COOCTBEHHOMY 37I0POBBIO M 3J0POBBIO OKPYXKAIOIIMX JIIOZCH; OOOCHOBBIBATH M COOJIOMATh MEPhl MPOQPUIAKTUKH WH(EKITMOHHBIX 3a00JICBaHUM,
IpaBUja TMOBEIEHUS B NPHUpPOJAE U obecrieueHus 0e30IacHOCTH COOCTBEHHOM JKH3HENEATENbHOCTH B UPE3BBIYAWHBIX CHUTYaLUSAX MPHUPOTHOTO U
TEXHOTE€HHOI'0 XapaKTepa; XapaKTepru30BaTh COBPEMEHHbIE HayYHbI€ OTKPBITHS B 00J1aCTH OMOJIOTHH;



pa3BUTHE Yy OOYYaIOUIMXCS WHTEIUIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH B Mpolecce 3HAKOMCTBA C BBLIAIOLUIMMHCA OTKPBITHAMH H
COBPEMEHHBIMU HCCIIEIOBaHUSAMU B OMOJIOTHH, pPELIAeMbIMM €10 IpoOJeMaMu, METOMO0JIOTHEH OHOJIOrMYEecKOro HCCIEIO0BaHMs, IPOBEIECHUS
HKCIEPUMEHTAIBHBIX HCCIEIOBAHNHN, peIIeHUs] OMOJIOTHUECKUX 3aJa4, MOICTUPOBAHNUS OHOIOTHYECKUX 00BEKTOB U IIPOIIECCOB;

BOCIUTaHKUE y 00y4aromuXxcs [IEHHOCTHOTO OTHOLIEHUS K JKUBOM IPUPOZAE B LIEJIOM U K OTAENbHBIM €€ 00BbeKTaM U ABJICHUSIM; (GOpMHUpPOBAHUE
HKOJIOTHYECKOM, TeHETHUECKOW TPAaMOTHOCTH, OOIIEH KyIbTYpPHI OBEACHUS B IPUPO/IC; HHTETPAIIMA €CTECTBEHHO-HAYYHbIX 3HAHHIA;

IpuoOpeTeHne 00y4aroIUMICS KOMIETEHTHOCTH B PallMOHAIBHOM IPUPOIONIONIB30BaHUH (COOII0IEHNE TPaBUII TOBEICHHSI B IPUPOJIE, OXPaHBI
BUJIOB, JKOCHCTEM, Ouocdepsl), COXpaHEHHH COOCTBEHHOTO 3/I0POBbSI M 3[0POBbS OKPYXKAIOIUX JIIOAeH (coOmromeHuss Mep NpOoQUIaKTUKU
3a0oseBaHui, obecrieueHre OE30MAaCHOCTH KU3HEIESITEIbHOCTH B UPE3BBIYAMHBIX CUTYallUsX HPUPOAHOIO U TEXHOI'€HHOI'O XapaKTepa) Ha OCHOBE
MCTOJIb30BaHUS OMOIOTHYECKUX 3HAHUI U yMEHHH B MOBCETHEBHOM JKU3HU;

CO3JlaHME YCJIOBHUH JJsi OCO3HAHHOrOo BbIOOpa O0OydaroUIMMMCS WHAWBUIYAJIbHOM 00pa30BaTEIbHOM TpPaeKTOPUH, CIOCOOCTBYIOLIEH
nocyeIymemMy IpoQecCHOHaILHOMY CaMOOIIPEICIICHUI0, B COOTBETCTBUU C MHMBHIyaTbHBIMA HHTEPECAMHU U MIOTPEOHOCTSAMHU PErHOHA.

OO11ee yMcI0 YacoB, OTBEICHHBIX HA N3yuyeHHe OMOJIOTUH Ha YIiIyOJI€HHOM YpOBHE CpeiHero odiero odbpa3oBanus, coctabiseT 272 yaca: B 10
kiacce — 136 gaca (4 gaca B Henenmo), B 11 kimacce — 136 gaca (4 gaca B Helemo).

O10op oOpraHu3allMOHHBIX (OPM, METONOB U CpPEACTB O0Yy4YeHHs OHOJIOTUM OCYILECTBIIAETCS € Y4YETOM CHEUM(UKH €ro colepx aHus U
HAIPaBJICHHOCTH Ha MPOIOJDKEHNE OMOIOTHYECKOTO 00pa30BaHUs B OPraHU3AIMIX CPEIHET0 MPOo(eCCHOHAIBHOTO U BBICIIETO 00pa30BaHMUSL.

OO0s3arenbHBIM yCIOBUEM IpH 00y4eHMH OWOJIOTHMM Ha YriIyOJIEHHOM ypOBHE SIBJISETCS MPOBEACHUE Ja0OpaTOPHBIX M NPAKTUYECKUX padoT.
Taxke ydactue OOyYarOIIMXCS B BBIMOJHEHUH MPOEKTHBIX M y4eOHO-HCCIIEOBATENBCKUX PabOT, TEMAaTHKa KOTOPBIX ONPEACISIeTCs yYUTEIeM Ha
OCHOBE UMEIOIINXCSI MATEPUAIBHO-TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOAHBIX YCIOBUI.

COJEP/)KAHUE OBYYEHUA

10 KJIACC

Copep:xaHue MPOrpaMMbl, BBIICIIEHHOE KYPCUBOM, HE BXOJIUT B IPOBEPKY rocyAapcTBeHHON ntoropoi arrecrauuu (I'MA).

Tema 1. Bnonorns kak Hayka

CoBpemeHHast 6M0JI0TUsl — KOMILIEKCHasi Hayka. KpaTkast uctopust pa3Butus 6uosoruu. buonornueckne Hayku ¥ M3y4aeMble MU MPOOIIEMBI.
®dyHnaMeHTaIbHbIE, IPUKIIAJAHbBIE U TIOUCKOBBIC HAyUHbIE UCCIIEI0OBaHNUS B OMOJIOTHH.

3HaueHue Ouosioruu B (GOPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAy4yHOW KapTHHBI Mupa. [Ipodeccun, cBsi3anHble ¢ 6Honorueil. 3HaueHue
OMOJIOTUH B MPAKTUYECKON JAEATEIbHOCTH YeJI0BEKa: MEIUIIUHE, CETbCKOM X03SIHCTBE, MPOMBILIIIEHHOCTH, OXPaHe MPUPOIbI.

JleMoOHCTpaLun

[Toptpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapeun, VY. I'apseii, I'. Mennens, B. W. Bepuanckuii, 1. I1. [1aBnos, U.
N. Meunukos, H. 1. Basuiios, H. B. Tumodees-Pecosckuit, [Ixk. Yorcon, ®@. Kpuk, /1. K. benses.

Tabnuiibl v cxembl: «CBsI3b OMOJIOTHH C APYTUMH HayKaMny, «CrcreMa OMOJOTHUECKUX HAYK).




Tema 2. 7KuBble cucTeMbl U X H3yYeHHE

JXuBple cuctembl Kak IpeaMer u3ydeHus Ouosiornu. CBONCTBAa JKHMBBIX CHCTEM: E€IMHCTBO XHMMHYECKOIO COCTaBa, IUCKPETHOCTb M
LEJIOCTHOCTD, CJIIOKHOCTb U YIOPSJAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPTIaHU3aLUs, CAMOBOCIIPOU3BECHUE, PA3APAKUMOCTb, U3MEHUNUBOCTb,
POCT U pa3BUTHE.

YpOBHM OpraHu3alMy KMUBBIX CUCTEM: MOJEKYISPHBIN, KJIETOUHbIA, TKAHEBBIM, OPraHU3MEHHBIN, MOIMYJISUUOHHO-BUIOBOM, 3KOCUCTEMHBIN
(OmoreoneHoruueckuit), O6uochepHsiii. IIpoueccsl, mpoucxopsmme B KHUBbIX cucteMax. OCHOBHble Hpu3HAKM kuBoro. JKu3Hp kak ¢(opma
cylecTBoBaHus matepuu. Hayku, u3ydaromue »KuBble CUCTEMBI Ha Pa3HbIX YPOBHAX OpraHU3aluu.

N3yuenue xuBbIx cucteM. Metozsl 6nosnoruueckoi Hayku. HaGmonenue, u3mepenue, SKCIEpUMEHT, cucTeMaTu3anus, Metaadanus. [lonsatue
0 3aBHCUMOH U He3aBHCUMOH niepeMenHoi. [ImanupoBanne sxcnepumenta. [locranoBka u mpoBepka runote3. Hynesas runoresa. [lonsitue BeIOOpKH 1
e€ JocToBepHOCTh. Pa3bpoc B Ouosnoruueckux AaHHbIX. OLIEHKa JOCTOBEPHOCTH IOJIYYEHHBIX PE3ynbTaToB. [IpUUYMHBI HCKaXEeHUs pe3yJbTaToB
sKcrnepuMeHTa. [IoHsATHE CTaTUCTUYECKOTO TECTA.

JdeMoHcTpannmn

Tabmuibt u cxembl: «OCHOBHBIC TPU3HAKH KU3HWY, «bronornyeckue cuctemol», «CBONWCTBA JKUBOM MaTepun», «Y pOBHU OPraHU3ALUH KUBOM
npupoas», «CTpoeHHe KUBOTHOU KIETKH», «TKaHU JKUBOTHBIX», «CHCTEMBbI OpraHOB UYE€IOBEYECKOro opraHusmay, «buoreonenosy», «buocdepay,
«MeTtobl U3yUEHHUsI ) KUBOU ITPUPOIBIY.

Ob6opynoBanue: 1abopaTopHoe 000py10BaHUE IS TPOBECHUS HAOII0ACHUH, H3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTuyeckas padora «licnonb3oBaHne pa3audHbIX METOAOB IIPU U3YYEHUU KUBBIX CHCTEM).

Tema 3. buosiorusi Kjierku

Knetka — cTpykTypHO-(QyHKIHOHANbHAs eANMHUIA KUBOTO. cTopust oTkphiTus KieTku. PaboTsl P. I'yka, A. JleBenryka. Knerounas teopust
(T. llIBanu, M. lIneitnen, P. BupxoB). OCHOBHBIE MOJOKEHUS COBPEMEHHOMN KJIETOYHON TEOPUH.

MeToapl  MONEKYISIPHOW W KIETOYHOW OHOJOTHMHU: MHUKPOCKOMHUSA, Xpomatorpadus, daekTpodope3, MeToI MEYEHBIX AaTOMOB,

g depeHnnaIbHoe LEeHTpU(yrupoBaHue, KyJIbTUBUPOBAHHE KIIETOK. /3yuenue QukrcuposanHvix KIemOK. DneKTpoHHas
MUKpockonus. Kougokanvras muxpockonus. Bumanvroe (npusicusnennoe) uzyieHue Kiemox.
JleMoOHCTpaLuu

Ioptpertsl: P. I'yk, A. JleBenryk, T. llIann, M. lllneiinen, P. Bupxos, K. M. bap.

Ta6muipl u cxembl: «CBETOBOM MHUKPOCKOID, «DJIEKTPOHHBIA MUKPOCKOID», «MIcTOpHs pa3BUTHS METOJOB MUKPOCKOTTUN .

O0opynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIPENIapaThl pAaCTUTENBHBIX, )KUBOTHBIX U OaKTePUAIbHBIX KIIETOK.

IIpakTuyeckass  padora «/3yueHne MeTonoB  KJeTOYHOW  Ouojoruu  (xpomartorpadus,  snextpodopes, auddepeHIHaIbHOe
ueHrpudyruposanue, [1LP)».




Tema 4. Xumuyeckasi OpraHu3anus KIeTKH

XUMHUYECKUH COCTaB KIETKH. Makpo-, MHUKpO- U YyJIbTpaMUKpOJIeMEHThl. Boga m €€ poip Kak pacTBOpUTENs, peareHTa, y4acTue B
CTPYKTYPUPOBAHUU KIIETKH, TEIIOPETyIsiui. MuHepaibHble BEIIECTBA KJIETKU, UX OMoJoruueckas poiib. Pojib KaTHOHOB U aHMOHOB B KJIETKE.

Opranuyeckue BemiecTBa KiIeTKU. buonorunueckue noiaumepsl. benku. AMUHOKUCIOTHBIA cocTaB 0enkoB. CTPYKTYpbl OEIKOBON MOJIEKYJIBI.
[lepBuynas cTpykTypa Oenka, NeNTUAHAS CBA3b. BTopuYHAs, TpeTW4HAs, YeTBepTHUHAs CTPYKTyphl. [lenarypamms. CBoiicTBa OenKoB.
Knaccudukanms 6enkos. buomornueckue GyHKIUN OEIKOB. [IpuoHui.

VYraeBoasl. MoHoOcaxapuabl, Iucaxapuibl, OJMIOCaXxapuabl W mosucaxapuisl. OOmmii miuaH cTpoeHus W (PU3HKO-XMMHYECKHE CBOMCTBA
yriaeBoaoB. buonornyeckue GyHKIIMHN YTIE€BOAOB.

Jlummasl.  T'uppodunbHO-rHIpOdoOHEIE cBolcTBa. Krnaccmpukanmus nunumoB. Tpuriunepuasl, (Hoconumuabl, BOCKH, CTEPOHIBI.
buonoruueckue ¢pynkiuu munuaos. O6mMe cBoiicTBa OMOIOTHYECKUX MEMOPaH — TEKY4YECTh, CIIOCOOHOCTh K CaMO3aMbIKaHHIO, MTOTYIIPOHUIIAEMOCTb.

Hyxnennoseie kuciotsl. JJHK u PHK. Ctpoenne nykienHoBbix kuciot. Hykneorunsl. [Tpuaiun kommmiemenTapaocta. [IpaBuimo Yapradda.
Crpykrypa JJHK — nBoitnas cnupans. Mectonaxoxaenue u ouonorunueckue pyukiuu JHK. Bunst PHK. ®ynkuun PHK B kietke.

Crpoenne monekynsl AT®. Makpospruueckue cBs3u B Mosekyine AT®. buonornueckue ¢pynkunn AT®. BoccTtaHoBIEHHBIE IEPEHOCUNKH, UX
byHkMu B Kietke. [pyeue nykneozuompugocghamor (HT®). CexBenupoBanue JJHK. Memoows: eenomuxu, mpanckpunmomuxu, npomeomuxu.

CrpyktypHast  Ouomorusi:  OMOXMMHUYEeCKHMe H  OuWoU3MUYECKHEe  HCCIENOBAHMS  COCTaBa W TNPOCTPAHCTBEHHOH  CTPYKTYPHI
ouomonekyn. Mooenuposanue cmpykmypul u YHKYUti OUOMONEKYT U UX KOMNIEeKC08. KomnvromepHbili Ou3aut u opeanuyecKuti cunmes OUOMONIEKYI U
UX HEeNnPUPOOHBIX AHATI0208.

JleMoHCTpanuu

optpertsr: JI. [Tomunar, k. Yorcon, @. Kpuk, M. Yunkuunc, P. ®panxnun, ®. Canrep, C. [Ipy3unep.

[Inarpammsl: «Pacnpenenenne XMMHUECKHX 3JIEMEHTOB B HEXXUBOU MIPUpOe», «Pacnpenenenne XUMHUYECKUX 3JIEMEHTOB B KUBOU NIPUPOAEY.

Tabaune! u cxemsl: «Ilepuoanueckas Tabiaua XMMHUYECKUX 3JIEMEHTOBY», «CTpoeHue MOJIEKYJIbl BO/IbIY, «BelecTBa B cocTaBe OpraHU3MOBY,
«Ctpoenne Monekynbl Oenka», «CTpykTypbl OenkoBOMl Monekynbl», «CTpoeHHe MOJIEKYN YIiIeBoAoB», «CTpoeHHe MOJeKyd JUIHIOBY,
«Hyxknennosblie kucnote», «Ctpoenue monekysnbl ATD».

Ob6opynoBanue: XMMHUYECKas ocyia 1 000py10BaHUE.

Jla6opaTopnasi pa6ora «O0HapykeHue OETKOB C MOMOILBIO KAU€CTBEHHBIX PEAKIIUID.

JlabopaTopnasi pa6ora «liccienoBanne HyKIE€MHOBBIX KHCIIOT, BBIIEIECHHBIX U3 KIIETOK Pa3JIMYHBIX OPIaHU3MOB.

Tema 5. Ctpoenue U QyHKIMH KIETKH

Tunsl KIETOK: 3yKapruoTHYecKas U pokapuoTuyeckas. CTpyKTypHO-(yHKIIMOHAIbHBIE 00pa30BaHUs KIETKH.

Crpoenne mpokapuoTHyeckoi kieTku. Kierounas crenka Oakrepuili m apxei. OCOOEHHOCTH CTpPOEHHUsS reTepoTpoHOW U aBTOTPOPHOM
MIPOKAPUOTUYECKUX KJIETOK. MecTO U poJib MPOKapHOT B OMOIEHO3aX.



Crpoenrie W (GyHKIMOHMPOBAHUE 3yKapuoTH4ecKoM KieTku. I[lnmasmarmueckas memOpana (mnazmasniemma). CTpyKTypa Ila3MaTHYecKOn
MeMOpaHbl. TpaHCHOPT BEHIECTB Yepe3 IUIa3MaTHYECKyl0 MeMOpaHy: maccuBHBIN (nuddy3us, obneruénnas nud@ysus), akTUBHBINA (TICPBUYHBIA U
BTOPUYHBIM aKTUBHBIM TpaHcnopt). llomynmponunaemocts MemOpanbl. PaboTa HaTpuif-kaaueBOro Hacoca. DHAOIMTO3: MUHOLUTO3, (arouuTos.
Ok3o1uTo3. Kierounas crenka. CTpykTypa U GyHKIIMH KJIECTOYHON CTEHKH PACTCHHM, TPHOOB.

[Mutormmazma. I[luto3omb. Ilutockener. [IBmxkenwe muroruiasmel. OpraHounsl kieTkd. OgHOMEMOpaHHBIE OPraHOWBI  KJICTKH:
snpomnazmaTuueckas cerb (OIIC), annapat ["onbmku, TM30COMBI, UX CTpOoeHHE M (YHKLIMU. B3auMOCBS3b OHOMEMOpPAHHBIX OPraHOMUJOB KIIETKH.
CrtpoeHue TpanyaspHOTO peTuKyiayma. Mexanusm nanpasnenus 6eikos ¢ II1C. Cunte3 pacTBOpuUMbIX O0enkoB. CHHTE3 KIECTOYHBIX MeMOpaH. [ maqkuii
(arpanynspHBIi) sHAOMIA3MaTHUeCKuil peTukyiayM. CekperopHas (yHkuus anmapara [onbmxu. Moougukayus oOenrkoe 6 annapame 1 onvoorcu.
Copmupoexa b6enxos 6 annapame 1 o1v0xcu. TpancnopT BelecTB B KieTke. Bakyonu pacturenbHbiX KieTok. Kietounsiii cok. Typrop.

[TonmyaBTOHOMHBIE ~ OpPraHOMABI  KJIETKU: MHUTOXOHAPHUM, IUIACTUABL [Ipoucxodicoenue mumoxonopuii u  naacmud. Cumbuocenes
(K.C. Mepeorcrkosckuui, JI. Mapeynuc). Ctpoenne U (QYHKIUHM MUTOXOHApHM © 1iactul. llepBuuHble, BTOPUYHBICE W CJIOXKHBIC TUIACTHU]IBI
(OTOCUHTE3UPYIOIUX 3YKApUOT. XJIOPOILIACThI, XPOMOILIACTHI, JIEHKOIUIACTHI BHICIIUX PACTEHUH.

HememOpannsie opranonssl kinetkn CTpoeHne u GyHKIMU HEMEMOPAaHHBIX OPTraHOUIOB KIIETKU. PubocoMmsl. IIpomescymounvie gpunramenmol.
MuxkpoduiiaMeHTbl. Akmunosvie Mmukpoguramenmol. MplLIEUHbIE KIETKH. AKMUHOBbIE KOMNOHEHMbl HEeMbIUEYHBIX KlemoK. MUKPOTPYOOUKH.
Knerounslii nentp. CTpoeHue M ABMIKEHHE JKI'YTUKOB U pecHHUYEK. MuUKpoTpyOouku nutoriaasMbl. LleHTpuons. berku, accoyuuposannvie c
MuKpoghunamenmamu u muxpompyoouxkamu. Momopnule 6enxu.

Anpo. OOosiouka siipa, XpOMaTUH, KapuoIula3Mma, SJIPBILIKU, UX CTpoeHue U (yHKUuH. SnepHblii GenkoBblii MaTpukc. [IpocTpaHcTBeHHOE
pacIioyio’keHNue XpoOMOCOM B UHTepGa3zHOM sape. Jyxpomamun u cemepoxpomamun. benku XpoMaTUHa — TUCTOHBL. Junamuxa s0epHol 000104KU 8
mumo3se. Hoepuwlilt mpancnopm.

Knerounsie BkimtoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapHoT (pacTUTENIbHOM, )KUBOTHOI, I'pUOHOI).

JleMoHCTpaL U

IToprpetsr: K.C. MepexkoBckuid, JI. Maprynuc.

Tabaunel u cxeMbl: «CTpoeHHE PYKapUOTHUECKON KIETKN», «CTpoeHHe KUBOTHOU KIIETKN», «CTpOeHUE pacTUTENbHON KieTkn», «CTpoeHune
MUTOXOHJPUMNY, «S1po», «CTpoeHHEe MPOKAPUOTHYECKOMN KIETKHY.

O6opyoBaHue: CBETOBOM MUKPOCKOI, MUKPOIpENapaThl paCTUTENbHBIX, )KUBOTHBIX KJIETOK, MUKpOIIpEnapaThl 0akTepHalbHbIX KIETOK.

Jlaboparopnasi padora «/3ydeHne CTpOCHHS KIETOK Pa3IMUYHbIX OPTaHU3MOBY.

IMpakTuyeckas padora «3yueHue cBOWCTB KJIETOUHON MEMOPAHbBI».

JlabopaTopnasi pa6ora «lccienoBanue niaazMonsa U JEMIa3MONIN3a B PACTUTEIBHBIX KIETKAX).

IpakTuyeckas padora «/3yueHue ABMKEHUS HUTOIUIA3MBI B PACTUTENIBHBIX KIETKAX.

Tema 6. O0MeH BeleCTB U NIPpeBpallleHHe JHEPIMHU B KJIeTKe
ACCUMMIISIMS M TUCCUMUJISIIIAA — IBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa BeIlecTB: aBTOTPO(MHBINA U reTepoTpodHbIN. YdacTue Kuciopoia
B 0OMEHHBIX Mpolieccax. JHepreTuyeckoe odecreyeHue kieTku: npespamienne AT® B oOMeHHbIX nporeccax. DepMeHTATUBHBIN XapaKTep peakuuit



KIeTouyHOoro Metabonusma. DepMeHTHI, UX CTPOCHHE, CBOMCTBA W MexaHu3M JneicTBus. KodepmeHntsl. Otnuumst GEepMEHTOB OT HEOPTaHUYECKUX
KaTaan3aTopoB. benku-akTuBaToOpsl U OEIKU-UHTUOUTOPBL. 3aBUCUMOCTh CKOPOCTH (DePMEHTATUBHBIX PEAKINI OT pa3lu4HbIX (PAKTOPOB.

[lepBUYHBII  CHHTE3  OPraHMYECKMX  BEIIECTB B  KIeTKe. DOTOCHHTE3. AHOKCUCeHHbI U OKCU2EHHbIl  homocunmes y
baxkmeputi. Ceemocobuparowue nuemMeHmol U NUSMeHmyvl peakyuoHHo2o yeumpa. Ponb xioporactoB B mpolecce porocuHTe3a. CBeToBast U TEMHOBAs
¢dazel. @omoovixanue, Cs., C4. u CAM-muner ¢pomocunmesa. TlpogykTUBHOCTH ¢oOTOCHHTE3a. BrusHue pa3iInyHBIX (PAKTOPOB HA CKOPOCTh
dboTocuHTe3a. 3HaUEeHHUE (DOTOCHHTE3A.

XemocuHTe3. Pa3zHooOpa3ue OpraHu3MOB-XEMOCHHTETHKOB: HUTPUPHUIUPYIONIHE OAaKTEpUH, KeIe300aKTepuu, cepoOaKTepuu, BOJIOPOIHBIE
OakTepuu. 3HaYCHHE XEMOCHUHTE3A.

AHa’poOHbIe opraHu3Mbl. Buasl OpoxeHus. [IpoaykTel OpoKeHHS M UX HUCIOJIH30BAHUE YEIOBEKOM. AHA3pOOHBIE MHUKPOOPTAaHU3MBI KakK
00BEKTHI OMOTEXHOJIOTUU U BO30YIUTEITN OOJIE3HEH.

AbdpoOHBIE OpraHu3MBbL. JTarnbl 3HEepreTudeckoro oomena. [logroroButenbHsiil aTan. [MUKoIN3 — 6ECKUCIOPOJHOE PACIIEIUICHUE TITFOKO3HI.

buonoruueckoe okucieHue, Wik KJIETOYHOe JbIXxaHue. Poib MUTOXOHAPUIT B Mpolieccax OMOJOrH4YecKoro okuciaeHus. [luknndeckue peakiuu.
OxucnurensHoe  pochopunupoBanue. Jnepeuss  memopannoeo  epaduenma  npomonog. Cunmes  AT®:  paboma  npomounnoi  ATD-
cunmaswl. [IpenmyiecTBa a3poOHOro MyTH 0OMEHa BEUIeCTB mepe aHadpoOHbIM. D(H(HEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JleMoOHCTpaL U

Hoprpertst: JIx. [Tpuctiu, K. A. Tumupsizes, C. H. Bunorpanckuii, B. A. Ourensrapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabmuiel U cxeMbl: «POTOCHUHTE3Y, «DHEpreTHUecKuil 00MeHy, «brnocunTtes 6enkay, «CtpoeHue GepMeHTa, «XEeMOCHHTE3Y.

O6opynoBaHue: CBETOBOI MUKPOCKOI, 000PYAOBaHUE I IPUTOTOBIEHUS MIOCTOSIHHBIX U BPEMEHHBIX MUKPOTPEIapaToB.

JlaGopaTopHnasi pa6ora «l3yueHne kaTanuTUUECKON aKTUBHOCTH ()EPMEHTOB (Ha MpUMEPE aMuUIa3bl WM KaTajlasbl)y.

JlaGopaTopHuas padora «/3yyeHue (epMEHTATUBHOTO paclIeIICHHUs IEPOKCHIa BOJIOPO/Ia B PACTUTENIBHBIX U KHUBOTHBIX KJIETKaX).

Jla6opaTopnasi pa6ora «CpaBHeHHE Npo1ieccoB (OTOCUHTE3A U XEMOCUHTE3A).

JlaGopaTopHnas padora «CpaBHEHHUE NTPOLECCOB OPOKEHUSI U JABIXaHUS.

Tema 7. HacneacreenHass HHGOPMALMA U pean3anus e B KJIeTKe

Peakuuu matpuyHoro cunresa. [IpuHIMI KOMIUIEMEHTAPHOCTH B peaklUsiX MaTpUYHOTO CUHTe3a. Peanu3anus HacaenCTBEHHON MH(pOpMaluy.
I'enernueckuit kox, ero cBoicrBa. TpaHckpunuuss — Marpuudblii cuHTe3 PHK. IlpuHuunsl TpaHCKpunuuu: KOMIUIEMEHTapHOCTD,
AHTUTIAPAIUIEITLHOCTh, ACUMMETPUUHOCTE. Co3zpesanue mampuunvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.

Tpancnsanus u e€ sransl. Yuactue TpancnopTHeix PHK B GnocunTese 6enka. Ycnosus 6uocunresa 6enka. Koguposanne aMuHOKUCHOT. Poib
pubocom B OMocuHTE3€e OernKa.

Cospemennvie npedcmasnenus o cmpoenuu 2enos. OpraHuzalys T'€HOMa Yy MPOKAPHUOT M DYKApHOT. Perynsuus akTHUBHOCTU T'€HOB Y
npokapuot. ['mmoreza onepona (®. XKakob, XK. Mano). Monexynsapuvie mexanusmovl 3Kcnpeccuu 2eHos y aykapuom. Ponv xpomamuna 6 pezynayuu
pabomui 2enos. Perynsuns oOMEHHBIX IPOIIECCOB B KieTke. KieTounslil romeocTas.



Bupycel — HekneTodHble (GOpMBI KHU3HM U oOmuratHele mapa3uThl. CTpOEHHWE TPOCTBIX U CIOXHBIX BHPYCOB, PETPOBHPYCOB,
0akrepuodaroB. Kusneunviti yuxn JHK-cooepocawux eupycos, PHK-cooepoicawux eupycos, o6axmepuoghacos. QObpamuas mpaHcKpunyus,
pesepmasa, unmezpasd.

BupycHsbie 3a0oneBanus yeaoBeka, )KuBOTHBIX, pacteruii. CITN /], COVID-19, connanpHble 1 MEIUIIMHCKHE TTPOOIEMBI.

buoungpopmamura: unmezpayus u ananuz oOonvuwux maccusos («bigdata») cmpykmypHuix Ouonocuyeckux oauHuix. Hanomexnonoeuu 6
ouonocuu u meouyune. Ilpoepammupyemoie pynxyuu 6earkos. Cnocobvt 00cmasKu 1ekapcms.

JleMoHCTpan U

[Moptpetwt: H. K. Konbuos, /1. 1. IBaHOBCKUIA.

Tabmuubt u cxembl: «buocunTtes 6enkay, «I'eneTnueckuit Koy, «Bupycer», «bakrepuodarm.

IIpakTuyeckasi padora «Co3iaHue MOJEIN BUPYCay.

Tema 8. 7Ku3HeHHBIN HKJI KICTKH

Knerounsnii nuki, ero mepuonsl u perynsamus. Uatepdaza n muto3. OCOOEHHOCTH MpPOIECCOB, MpoTekarommx B uHTepdase. [loaroroska
KJIETKH K JesieHuto. [IpecunreTnyeckuii (IOCTMUTOTUYECKUI), CHHTETUYECKUHA U TOCTCUHTETUYECKUN (IIPEMUTOTUYECKHI) TepHObl HHTEP(]A3bI.

Marpuussbiii  cunte3 [JHK — pemmkauus. Ilpunounsr  permmukanumu  [IHK:  koMruieMeHTapHOCTb, TMOJYKOHCEPBATUBHBIA CHHTE3,
a"TUnapamienbHocts. MexannsMm peruukanuu JJHK. Xpomocomsl. Ctpoenue xpomocoMm. Tenomepsl u Teaomepasza. XpoMOCOMHBINH Ha0Op KIETKU —
KapuoTHuIl. JMIJIOUIHBIN U TarIOnIHBIA HA0Opsl XpoMocoM. ['oMostornyHbie XpoMocoMbl. 110710BbIE XPOMOCOMBI.

[Jenenne xnerku — muto3. Craguu MHUTO3a M NPOUCXOIALIME B HUX Ipouecchl. Tumbl muro3a. Kapuokunes m nurokuses. buonorudeckoe
3Ha4YE€HHE MUTO3a.

Perynsuus MUTOTHYECKOTO IIMKIIA KIeTKU. [IporpaMmmupyemas kiaeTounasi TuOesb — aromnTo3.

Krnerounoe sypo, XpoMocoMbl, PyHKIIMOHATBHAS T€HOMHKA. Mexanuzmol nponugepayuu, ougdgepenyuposku, cmaperus u 2ubeiu Kiemok.
«ugpposas knemra» — buoungopmamuueckue mooenu hyHKYUOHUPOBAHUSL KNEMKU.

JleMoHCTpaL U

Talnuiibl ¥ cxembl: «Ku3HEHHBIN UK KIETKHY», «Muto3», «Ctpoenne xpomocomy, «Perumkanus JJHK».

OOGopynoBaHue: CBETOBOM MUKPOCKOI, MUKpOIIpenapaThl: «MHUTO3 B KJIETKaX KOPEIIKa JIYKay.

Jlaboparopnasi padora «/3ydeHre XpOMOCOM Ha F'OTOBBIX MUKPOIIPENapaTaxy.

Jla6opaTopnasi pa6ora «HabmoneHne MuTo3a B KJIeTKaX KOHYMKA KOPEIIKa JIyKa (Ha FOTOBBIX MUKpOIIpenaparax ).

Tema 9. CtpoeHue u GyHKIIMH OPraHU3MOB

Buonornueckoe paznoobpasue opranu3mMoB. OTHOKIIETOYHbIE, KOJIOHHAJIbHbBIE, MHOTOKJICTOYHbBIE OPIaHU3MBI.

OCOOCHHOCTH CTPOCHHSI M JKU3HEACATEITHHOCTH OJHOKJIETOYHBIX OpPTraHM3MOB. bakTepuu, apxew, OJHOKIETOYHBIC TPHOBI, OIHOKICTOYHBIE
BOJIOPOCIH, Jpyrue nNpoTucTsl. KonoHuambHble OpraHUu3MBbl.

BzanmocBs3b yacTeit MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CHCTEMBI opraHoB. OpraHn3M Kak eguHoe mnenoe. ['omeocras.



Txkanu pacteHuil. Tumbl pacTUTENbHBIX TKaHEH: oOpa3zoBaresibHAas, NMOKPOBHAs, IPOBOJMINAS, OCHOBHas, MexaHuuyeckas. OcoOeHHOCTH
CTpoeHus, PyHKIUI U pacHoIOkKEeHHUs TKaHEH B OpraHax pacTeHHH.

TkaHM )KMBOTHBIX M YEJIOBEKa. THIIBI KUBOTHBIX TKaHEW: SMUTENUANIbHAs, COCAUHUTENbHAs, MblIeYHas, HepBHast. OCOOEHHOCTH CTPOCHUS,
(GYHKLIMN M pacroyioKeHHUs TKAaHEH B OpraHax >KUBOTHBIX M YeJIOBEKa.

Opranel. BereratuBHble U reHepaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbBI OPIaHOB KUBOTHBIX U YesloBeKa. DYHKIIMM OPraHOB U CUCTEM
OpraHoOB.

Onopa tena opranu3moB. Kapkac pacteHuil. CkeneTsl OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX UBOTHBIX. HapyKHbI M BHYTPEHHUH CKEJET.
CrpoeHue U THIIBI COEAMHEHUS KOCTEN.

JIBukeHue opraHu3MoB. JIBM)KEHHME OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOMJIHOE, KT'YTHMKOBOE, PECHUYHOE. [[BMKEHHE MHOIOKJIETOYHBIX
pacTeHMil: TpoIu3Mbl U HAaCTUU. J[BU)KEHME MHOTOKJIETOYHBIX *XMBOTHBIX M YeJlOBEeKa: MbllleyHas cuctema. Peduiexkc. CkeneTHble MBIIIBI U UX
paborta.

[Tutanue opranusmos. [lormomenue Boabl, yrIIEeKUCIIOrO ra3a 1 MUHEPAJIbHBIX BELECTB pacTeHUsIMHU. [Intanue xuBOTHBIX. BHyTpHIionocTHoe
U BHYTPUKIIETOUYHOE TnuIIeBapeHue. lIuTaHue NO3BOHOYHBIX JKUBOTHBIX. OTAENbl NMILEBAPUTENBHOTO TpakTa. I[IMIleBapUTENbHBIE JKEJIE3bI.
[InmeBapuTenbHas cucTeMa 4€JI0BEKa.

lpixanne opranm3moB. Jlpixanue pacteHuid. Jlpixanwe >KUBOTHBIX. Juddy3us ra30B dvepe3 MOBEPXHOCTh KIETKUH. KoxHOE bhIXaHUE.
JlbixatenpHasi MoBepXHOCTh. JKabepHoe M JIErouyHoe abIxaHue. JIpIXaHHE MO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKa. DBOJIOLMOHHOE YCIOXKHEHUE
CTPOEHHs JIETKUX [TO3BOHOYHBIX KMBOTHBIX. JlpIXaTenbHasA CUCTEMA YeloBeKa. MexXaHn3M BEHTWISALUY JIETKUX Y ITULl U MIIEKONIUTAOMMX. Perymsanus
IbIXaHus. [[pIxaTenbHbie 00bEMBI.

TpaHcnopT BeIECTB Yy OpPraHU3MOB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUM. TpaHCIOPT BELIECTB Yy KUBOTHBIX. KpoBeHOCHas cucremMa u eé
opranbsl. KpoBeHOCHass cucTeMa MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepjle, KpPOBEHOCHBIE cOCyAbl U KpoBb. Kpyru KpoBooOparieHus.
DBOJIOIIMOHHBIE YCIIO)KHEHUS CTPOEHUSI KPOBEHOCHOW CUCTEMBbI TO3BOHOYHBIX KUBOTHBIX. PaboTa cepua u e€ perynsuus.

Brinenenue y opranusmos. Beinenenue y pactenuil. Beinenenue y xuBoTHbIX. CokpaTuTenbHble Bakyond. Oprassl BbaeneHus. Ounbrpanus,
ceKpenysi 1 o0paTHOE BcachblBaHHE KaK MEXaHU3MbI pPa0OThl OpraHoB BblJeIeHUs. CBA3b MOJOCTH Tela C KPOBEHOCHOM U BBIIEIUTEIbHOW CUCTEMaMH.
Beienenue y mo3BOHOYHBIX KHUBOTHBIX U yenoBeka. [Touku. Ctpoenue u ¢pyHKIMOHHpOBaHUE HeppoHa. OOpa3zoBaHKHE MOYH y YeTIOBEKa.

3amuTa y OpraHu3MoOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil M LMCTHI NMPOCTEHIIMX. 3alUTa Y MHOTOKJIETOYHBIX
pactennii. Kyrukyna. CpencTBa nacCUBHON M XUMUYECKOW 3aIIUTHI. DUTOHLUBI.

3amuTa y MHOTOKJIETOYHBIX >KUBOTHBIX. IIOKpOBBI M MX HpOM3BOJHBIE. 3alluTa opraHu3zMa oT Ooze3Heil. IMMyHHas cucrtema yenoBeka.
Knerounslii ¥ rymMopalnbHbIE MMMYHUTET. BpoXIEHHBII M NpHOOpPETEHHBIA crenupUUecKuii UMMYHUTET. TeopHs KIOHAIbHO-CEIEKTUBHOTO
ummynurera (I1. Opmux, ®. M. bepner, C. Tonerasa). BocmanmuTenbHble OTBETHI OpraHu3MoB. Ponb BpOXIEHHOTO MMMYHUTETa B pPa3BUTHH
CHCTEMHBIX 3a00JI€BaHHIA.

Pa3apakuMoCTh M peryisanus y OpraHu3MoB. Pa3pakMMOCTh y OJHOKJIETOYHBIX OpraHu3MOB. Takcucel. PaznpaxumocTs M perymisauus y
pacTeHuil. PocToBBIE BElllECTBA U UX 3HAYCHUE.



HepsHnas cuctema u pedexkropHast perynsnus y >KuBoTHbIX. HepBHast cuctema u €€ oTeNnbl. DBOJIOIUOHHOE YCIOKHEHNUE CTPOCHUS HEPBHOM
CHCTEMBI y KMBOTHBIX. OT/1€J1bI TOJIOBHOTO MO3I'a IO3BOHOUHBIX KUBOTHBIX. Pediexc u pedaexropHas nyra. bezycioBHble U yCIOBHBIE pe(IEKCHI.

I'ymopasibHas peryisinys U SHIAOKPUHHAs CUCTEMa >XUBOTHBIX M 4eloBeKa. JKene3bl 3HAOKPUHHOM CHCTEMBI M HUX TOPMOHBL. JlencTBHE
rOPMOHOB. B3auMocBs3b HEPBHOH U SHIOKpUHHOMN cucTeM. ['unoranamo-runodusapHas cucrema.

JleMoHCTpanuu

IToprper: U. I1. ITaBnos.

Tabmuubl u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOUHbIe Bojopocian», «bakrepum», «lIpocreiimmey, «OpraHbl BETKOBBIX
pacTeHni», «CHCTEMBl OpPraHOB II03BOHOYHBIX JXHBOTHBIX», «BHyTpeHHee cTpoeHume HaceKoMbIX», «Tkanu pacrenHuit», «KopHEBBIE CHUCTEMBD»,
«Ctpoenue cTebns», «CTpoeHHe JIMCTOBOM IUIAaCTUHKNY, «TKaHM >KMBOTHBIX», «CKkener uenoBekay, «llumeBapurtenbHas cucrema», «KpoBeHocHast
cucreMa», «JlpixarenpHas cucreMay, «HepBHas cuctemay, «Koxay, «MbleyHas cucreMay, «BplienurenpHas CUCTEMa», « JHIOKPUHHASA CUCTEMay,
«Ctpoenue MbILb, «MMmyHutery, «KumeunononoctHsie», «Cxema nutanus pacteHui», «KpoBeHOCHbIE CUCTEMBbl IO3BOHOYHBIX JKHBOTHBIXY,
«Ctpoenue rups», «CTpoeHue miaHapun», «BHyTpeHHee cTpoeHue 10aeBoro yepBs», «HepBHas cuctema pbio», «HepBHas cucrema JATYIIKH»,
«HepBHas cucrema npecMmbikamomuxcs», «HepBHas cucrema nruny», «HepBHas cucrema mutekonutaromux», «HepBHas cucrema yenoBekay,
«Pedaekey.

OO0opyi0BaHKEe: CBETOBOM MUKPOCKOI, MHUKPOIIpENnapaThl OJHOKJIETOYHBIX OPraHU3MOB, MHKpPOIIpENapaThl TKaHEH, PaKOBHUHBI MOJUIIOCKOB,
KOJIJICKIIUM HACEKOMBIX, WIJIOKOKUX, JKUBBIE SK3EMIUIIPbl KOMHATHBIX PAaCTeHUH, repOapuM pacTeHUM pa3HbIX OTIEJOB, BIAXHbIE NpenapaThl
KUBOTHBIX, CKEJIEThl [103BOHOYHBIX, KOJUIEKIIMM OECII03BOHOYHBIX >KMBOTHBIX, CKEJIET YE€JIOBEKa, 000OpyNOBaHUE UIsl JEMOHCTpAllMM MOYBEHHOTO U
BO3/YIIHOTO MHUTAaHUS PACTEHUH, PACIICIUICHUs Kpaxmana U OelIKOB MoJ AEeWCTBUEM (EpMEHTOB, 00OpYAOBaHHUE JUIsl JIEMOHCTPALMU OIBITOB IO
M3MEPEHUIO KU3HEHHON EMKOCTH JIETKUX, MEXAaHNU3Ma JIbIXaTeJIbHBIX JIBHKEHHUM, MOJEIN T'OJIOBHOIO MO3Ta Pa3Iu4YHbIX KUBOTHBIX.

JlaboparopHasi padora «/3ydyeHne TKaHEH paCTEHUI.

JlaGopaTopHnasi pa6ora «l/3yueHue TkaHel KUBOTHBIX».

JlaboparopHasi padora «/3ydeHne opraHoB LIBETKOBOT'O PACTEHHUS.

Tema 10. Pa3MHOKeHHe 1 pa3BUTHE OPTaHN3MOB

@opMbl pa3MHOXKEHHS OPraHuU3MOB: Oecrojioe (BKJIIOYash BEreTaTWBHOE) M MOJoBOoe. Buasl 0ecnojoro pa3MHOXKEHMS: IOYKOBaHUE,
criopyJsisaLus, pparMeHTanus, KIOHUpOBaHUE.

[TonoBoe pasmHoxxkenue. I[lomoBbie kieTkw, win Tametrsl. Meiio3. Craguum wmeiioza. IloBegenue xpomocom B Mmeio3e. Kpoccunrosep.
buonoruueckuii cMbIC Me03a U IOJIOBOTO Npolecca. Melo3 U €ro MecTO B )KU3HEHHOM IIUKJIE OPraHU3MOB.

[IpenzaponpiieBoe pa3Butue. I'amerorene3 y kuBOTHbIX. [lonoBbie xene3pl. OOpa3oBaHMe M pa3BUTHE MOJOBBIX KieTOK. CriepmaToreHes u
ooreHe3. CTpOeHHE MOJIOBBIX KIIETOK.

OmogoTBOpeHne U IMOPHOHAIBHOE Pa3BUTHE KUBOTHBIX. CIOCOOBI OIIIOA0OTBOPEHUS: HapyKHOe, BHyTpeHHee. [lapTeHorenes.

WNuauBUayalbHOE Pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOpPUONOTUS — HAyKa O pa3BUTHH OPraHU3MOB. Mopgocenes — oOHa u3 2na6HbIX
npobnem amodpuonoeuu. Konyenyus mopghocenos u mooenu mopgoeenesa. Ctanuu >MOpHOTeHe3a KUBOTHBIX (Ha TpuMepe JsarymkH). JpooOienue.



Tunsl gpobnenwus. [Jemepmunupogantoe u HedepmuHuposanHoe opoobaenue. bracmyna, munvt 6aacmyn. OCOOEHHOCTH APOOICHUS MICKOMUTAIOIINX.
3aponpllieBble JMCTKH (racTpynauus). 3akiajgka OpraHoB M TKaHEH W3 3apobIIIEBBIX JHCTKOB. B3auMHOe BiIMSHHME YacTeil pa3BUBAIOLIETOCS
3apojpliia (SMOpHUOHATBbHAS HHIYKINSA). 3aKiaJKa IJIaHa CTPOSHHS KUBOTHOTO KaK pe3yJbTaT UepapXHUECKUX B3aUMOJCHCTBHI reHOB. BiusHue Ha
SMOpPUOHANIEHOE PA3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOILIEH CPEIbl.

Poct u pa3Butie xxuBoTHBIX. [locTaMOpronansublil nepuo. [Ipsmoe u Henpsimoe pa3ButHe. Pa3Butue ¢ Metamopho30oM y 6€CIIO3BOHOYHBIX U
IT03BOHOYHBIX XKMBOTHBIX. brosorndyeckoe 3HaueHUE MPSAMOrO M HENPSMOIO Pa3BUTHS, UX PACHPOCTPAaHEHUE B MpUpoje. TUIbI pocTa KUBOTHBIX.
@aKkToOpbl peryasuu pocTa >KUBOTHBIX M yenoBeka. CTaauu MOCTIMOPHOHAIBFHOTO PAa3BUTHS y KMUBOTHBIX M dYeloBeka. Ilepmonsl oHTOreHesa
yenoBeka. CTapeHre U cMepTh Kak OMOJIOTUYECKUE MPOIIECCHI.

Pasmuoxenue u pazsutre pacreHuil. ['amerodur u cnopoput. Meiio3 B )xu3HeHHOM IUKIE pacTeHuil. OOpazoBaHue CIop B Ipoliecce Meio3a.
l'amerorenes y pacrenuil. OIUIOAOTBOPEHUE W PA3BUTUE PACTUTENIBHBIX OPraHU3MOB. J[BOWHOE OIUIOJOTBOPEHHE Y LBETKOBBIX PACTEHUU.
OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3Mbl PErySIlIUU OHTOI€HE3a Y PACTEHUN U dKUBOTHBIX.

JleMoOHCTpaL U

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

Tabmuiel U cxeMbl: «BereratuBHOE pa3sMHOXKEHHE», « THIBI O€Crosoro pasMHOXKeHUs», «Pa3MHOKEHUE XJIaMHIOMOHAbD», «Pa3zMHOKEHHE
3BIUIEHBI», «Pa3MHOkeHHE ruapb», «Meios», «Xpomocomsl», «I'ameroreHes», «CTpoeHHME SHLIEKIETKH U cliepMaro3ouna», «OCHOBHBIE CTaluU
oHTOreHesza», «lIpsamoe wm Henpsmoe passButue», «Pa3Butume Mailckoro »xyka», «Pa3Butme capaHum», «PaszButue marymku», «JlBoitHOE
OILIOIOTBOPEHHUE Yy LIBETKOBBIX pacTeHUil», «CTpPOCHHE CEMSH OJHOIOJIBHBIX U ABYJOJBHBIX PAacTeHU», «OKM3HEHHBI LIMKJI MOPCKOM KallyCThI»,
«OKu3HEHHBIN UK MXay, «KU3HEHHBIN HUKII MATOPOTHUKAY, «KU3HEHHBIN UK COCHBDY.

O6opynioBaHue: CBETOBOI MUKPOCKOII, MUKPOIIPENapaThl AUIEKIETOK U CIIEPMAaTO30M10B, MOJIeNb «L{MKII pa3BUTHS JIATYIIKIY.

Jladoparopnasi padora «/3ydeHne CTpOCHHsI MOJOBBIX KJIIETOK HAa TOTOBBIX MUKpPOIIpENapaTax».

IIpakTuyeckas padbora «BbIsiBiIeHHE IPU3HAKOB CXOACTBA 3apOABILIEH TO3BOHOYHBIX JKUBOTHBIX).

Jla6opaTopnasi pa6ora «CTpoeHHEe OPraHOB Pa3MHOXKEHUS BBICIINX PACTEHUI».

Tema 11. I'eHeTHKA — HAyKa 0 HACJIEACTBEHHOCTH U HI3MEHYHMBOCTH OPraHU3MOB

Hcropus CTaHOBIIEHUS M Pa3BUTHUS T'€HETHKH Kak Hayku. Pabotel I'. Menpgens, I'. ne ®pusa, T. Moprana. Posib oTedecTBEHHBIX YyYEHBIX B
paszButun renetuku. Pabotel H. K. Konbuosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B. Tumogeena-
Pecosckoro.

OCHOBHbBIE TEHETUYECKHE MOHATHS U CUMBOJIBI. [ OMOJIOTMYHbBIE XPOMOCOMBI, aJlJIeIbHbIE T€HbI, albTEpHATUBHbIC IPU3HAKHU, IOMUHAHTHBIN U
pelecCUBHBIN MPU3HAK, TOMO3UT0Ta, TE€TEPO3UTOTA, YUCTas JTMHUS, THOPU/IBI, TeHOTHUII, (heHOTHN. OCHOBHbIE METO/Ibl T€HETUKU: THOPHI0IOTHUECKHUH,
LATOJIOTUYECKNN, MOJIEKYJIIPHO-TE€HETUYECKHIA.

JleMoHCTpanuu



[optpetst: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. BaBunos, A. H. benozepckuit, I'. /I. Kapneuenko, FO. A. ®ununyeHko,
H. B. TumodeeB-PecoBckuii.

Tabmuiel U cxeMbl: «MeTOIbI TeHETUKIY, «CXEMbI CKPEIITUBAHUS.

Jla6opaTopHnasi pa6ora «/{po3oduiia kak 00bEKT FT€eHETHUECKUX HCCIEAOBAHUNY.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBeiii 3akoH MeHaenst — 3aKOH €AMHO00pa3usi THOPUAOB MEpBOro MOKoJIeHUA. [IpaBuiio TOMUHUPOBAHHUS.
Bropoii 3akoH MeHnzens — 3aK0H paclieneHHus IPU3HAKoB. [luTonornueckue 0CHOBbI MOHOITMOPHUHOTO CKPEIMBaHUs. [ MIIOTe3a YUCTOTHI raMer.

AHanuzupyrouiee ckpeuiuBanue. [IpoMexxyTouHblil XapakTep Hacie10BaHus. Paciienenne npu3HakoB Ipy HEMOJIHOM JOMUHHUPOBAHUU.

Jurubpunnoe ckpeuBaHue. Tperuil 3akoH MeHJenss — 3aKOH HE3aBUCUMOIO HAacJleIOBaHMsA NpU3HAKoB. LluTojoruueckue OCHOBBI
IUTHOPUIHOTO CKPEIIUBAHMSL.

CueruieHHoe HaciiefoBaHue npu3HakoB. Pabotel T. Moprana. CuemnieHHOe HaclieloBaHHE I€HOB, HapyIIEHHE CLEIUIEHUS MEeX]y TNeHaMH.
XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH.

I'eneruka nosa. XpoMOCOMHBIM MEXaHU3M OIPEAEIEHUS 10J1a. AYyTOCOMBI U IIOJIOBBIE XPOMOCOMBI. I'OMOraMeTHbIN U T€TepOraMeTHBIN MOJ.
I'eneTndeckas CTpyKTypa IOJIOBBIX XpoMocoM. HacnenoBanue npu3HakoB, CUEIJIEHHBIX C IIOJIOM.

['eHoTun kak wenoctHas cucreMa. llneloTponuss — MHOXECTBEHHOE JAeWCTBHE TIeHAa. MHOXKECTBEHHBIM auienusM. BsaumopeiictBue
HeaJuleNbHBIX TeHOB. KoMiementapHocts. Dnuctas. [lonumepust.

['eHeTHueCcKUil KOHTPOJb Pa3BUTHs PACTEHUM, )KUBOTHBIX M YeJIOBEKa, a Takxke (PU3MOJIOTMYECKUX MPOLECCOB, MOBEICHHUS U KOTHUTHUBHBIX
¢bynkuui. 'eHeTHYecKre MEXaHW3Mbl CHMOHMOTE€HE3a, MEXaHU3Mbl B3aUMOJICHCTBHS «XO35SUH — MapasuT» M «XO03IUH — MHUKpoOnom». [ eHeTndeckue
acIeKThl KOHTPOJIS M U3MEHEHUs! HAacJIeJCTBEHHOW HH(POPMALIMY B TIOKOJIEHUSX KJIETOK M OpraHU3MOB.

JleMoHCTpaL U

Iloprpersl: I'. Mennens, T. Mopran.

Tabmunel u cxembl: «IlepBbiii U BTOpOW 3akoHbl MeHnens», «Tperuil 3akoH Menzaens», «AHanu3upymollee ckpelnBanue», «HemomaHoe
JOMUHHMpOBaHuE», «CIENJIeHHOe HacleOBaHUe NMPU3HAKOB Y Jpo3oduis», «l'eHetuka nona», «Kapuotun yenoseka», «Kapuotum apo3ouisn»,
«Kapuorun ntuue», « MHOKECTBEHHBIN allIENU3M», «B3anmMoneiicTBre reHoBY.

Ob6opynoBaHue: MOJIENb U1l AEMOHCTPALMU 3aKOHOB €IMHO00pa3usi THOPHIOB MEPBOrO MOKOJIEHUS M pacllerIeHUs] IPU3HAKOB, MOJENb s
JEMOHCTPALIMM 3aKOHA HE3aBUCHMOI'O HACJIEIOBAHMS IMPU3HAKOB, MOJENb JUIsI JEMOHCTPALMM CLEIJIEHHOTO HACJIEIOBAaHUS IPHU3HAKOB, CBETOBOM
MHUKPOCKOII, MUKponpenapat: «/po3odpunay.

IMpakTuyeckas padora «3yueHue pe3ynbTaToB MOHOTMOPUIHOTO CKPEIIMBAHUS Y JPO30(UIBI».

IIpakTH4eckasn pabora «M3yueHue pe3ynbTaToOB JTUTUOPUIHOTO CKpELIUBAaHUS y Ip030(UITBD».

Tema 13. 3aKoHOMEpPHOCTH H3MEHYHBOCTH



B3aumoneiicTBue reHoTuna u cpenbl npu popmupoBanuu penotuna. M3MeHUNBOCTh Mpu3HAKOB. KauecTBEHHBIE 1 KOIMYECTBCHHBIE TIPU3HAKH.
Bubl n3aMeHUMBOCTH: HEHACIIEICTBEHHAS] U HACJICICTBEHHASL.

Mopudukanonnas W3MEHYUBOCTh. Ponb cpensl B GopMUpOBaHUM MOAM(DHUKAIIMOHHON W3MEHYMBOCTH. Hopma peaknuwm mpu3HaKa.
Bapuannonnsiii psix u BapuanuonHas kpubas (B. Moranacen). CBoiicTBa MOIU(PUKAIIMOHHON N3MEHUHNBOCTH.

['eHoTHNIMUECKass W3MEHYMBOCTH. (CBONCTBA TE€HOTHUIIMYECKOW HW3MEHYMBOCTU. BUABI TEHOTHIMYECKOW W3MEHUYUBOCTH: KOMOWHATHBHAS,
MyTalMOHHAsI.

KomOuHaTuBHASE ©I3MEHUMBOCTH. Mei03 ¥ MOJI0BOH MPOoIecc — 0OCHOBA KOMOMHATUBHON M3MEHUYHUBOCTH. POJTh KOMOWHATHUBHOWM N3MEHUYHNBOCTH B
CO3/IaHUU T€HETUYECKOr0 pa3Hoo0pa3us B Mpejiesiax OJJHOTO BUIA.

MyTtanuonHasi U3MEHYMBOCTb. BUJIbI MyTaluil: reHHbIE, XPOMOCOMHBIE, TeHOMHbIE. CTIOHTaHHbIE U MHAYLMPOBAHHBIE MYyTallMH. SIepHbIC U
nuToIUIazMaTnyeckue Myrauu. ComaTU4ecKue U MojaoBble MyTanuu. [I[puunHbel BOSHUKHOBEHUS MyTallui. MyTareHsl U UX BIMSHUE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAI[MOHHOTO TMpoIlecca. 3aKOH TOMOJIOTMYECKUX PsiioB B HacieacTBeHHOM wu3MenunBoctd (H.M. BaBuioB). Buesnepnas
M3MEHYUBOCTb U HACIIEJICTBEHHOCTb.

Onuecenemuxa u 3NUSEHOMUKA, DOJb INUSEHEMUYECKUX (HaKmopos 68 HACIe008aHuu U UBMEHYUBOCNU (DEHOMUNUYECKUX NPUSHAKOS Y
OpP2aHU3MOS8.

JleMoOHCTpaL U

[loptpetst: I'. ne ®pus, B. Moranucen, H. 1. Bapunos.

Tabmuiel ¥ cxembl: «Buabl HW3MEHUMBOCTHY, «MoauduKanuoOHHAs H3MEHUYMBOCTHY, «KOMOWHATHBHAS W3MEHYHBOCTHY», «Meho3y,
«OmnonorBopeHuey, «I'eHernueckue 3a00aeBaHus YeaoBekay, «Buabl MmyTamuiiy.

OO0opynoBaH¥ue: )KUBbIE W TrepOapHbIe 3K3eMIUISIPl KOMHATHBIX PAcTCHHU, PUCYHKH (pororpaduu) >KUBOTHBIX C Pa3IUYHBIMH BUIAMH
M3MEHYUBOCTH.

JlaGopaTopnasi padora «/ccienoBaHne 3aKOHOMEpPHOCTEH MOAM(PHUKAMOHHON H3MEHUMBOCTH. llocTpoeHue BapHalMOHHOTO psaa U
BAPUALIMOHHON KPUBON».

IMpakTuyeckas padora «MyTauu y 1po30Quiibl (Ha TOTOBBIX MUKPOIpPENapaTax)m».

Tema 14. 'eHeTHKa YeI0BeKa

Kapuotun wuyenoBeka. MexayHapoaHass MporpaMMa HCCIEJOBaHUSA TIE€HOMa 4YeloBeka. MeToAsl H3y4eHHs] TEHETHMKH YeJOBEKa:
TeHEATOTUYECKUM, OJIM3HEIOBBIM, ITUTOTCHETHUECKUH, MOMYJISIIMOHHO-CTATUCTUYECKHUM, MOJEKYJISIpHO-TeHeTHYeCKuil. COBpEeMEHHOE OIpeelieHe
TeHOTHUIA: TIOJTHOTEHOMHOE CEKBEHHUPOBAaHUE, TEHOTUIIHPOBaHKE, B ToM 4ucie ¢ moMompto [11[P-ananu3a. HacneacrBeHHble 3a00aeBaHUs YeTIOBEKA.
I'ennpie 1 XpomMocOMHBIE OOJIE3HM 4YeENOBEKa. boJIe3HW ¢ HacIeACTBEHHON MPEeApacloNiOKEHHOCThI0. 3HAYCHUE MEIUIIMHCKOW TEHETUKH B
MPEeIOTBPALICHUN U JICUCHUU TEHETUYECKUX 3a0oJieBaHUil denoBeka. MeauKo-reHeTH4eckoe KOHCynbTupoBaHue. CTBOJOBbIE KIeTKU. [loHsTHE
«TEHETUYECKOTO TPy3a». DTHUECKHUE aCTIeKThI UCCIICIOBAHUN B 00JIACTH PEAAKTUPOBAHHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (akTOPHl MOBBIIICHHONW YYBCTBHTEIHHOCTH YEJOBEKAa K (DM3MYECKOMY M XMUMHUUYECKOMY 3arps3HEHHIO OKPYXKAIOIIEeH Cpebl.
['eneTnveckast mpeapaconoKEHHOCTh YeJIOBEKa K TTATOJIOTHIM.



JleMoHCTpanuu
Tabnuuel u cxembl: «Kapuorun yenoBeka», «MeTo/ibl H3y4E€HUSI TEHETUKU YeJI0BeKay, «I'eHeTnueckue 3a001€BaHUs YETOBEKay.
IIpakTnyeckas padora «CocTaBlIeHUE U aHATIU3 POJOCIOBHOMNN.

Tema 15. Cesiekuusi OpraHu3MoB

JlomecTukanusi U celeKuus. 3apoxaACHUE celeKIuu 1 qomecTukanuu. Ydenue H. V. BaBunora o LleHTpax MporCX0XKACHUS U MHOTO0Opa3us
KYJIbTYPHBIX pacTeHuil. Poib cellekiuu B CO3JJaHUM COPTOB PACTEHUI M MOpoJ *KUBOTHBIX. COpT, mopoja, mTaMM. 3aKOH TOMOJIOTHYECKUX PSIIOB B
HacjeacTBeHHOM n3MeHunBocty H. 1. BaBuiioBa, ero 3HaueHHe 151 CEJICKITMOHHOM pabOTHI.

MeTobl CeNeKIMOHHON paboThl. ICKYCCTBEHHBINM OTOOP: MACCOBBIM M WHIUBUAYAIBHBINA. DTallbl KOMOMHAIIMOHHOW celekiuu. McnpiTanue
MPOU3BOUTENIEH TTO MOTOMCTBY. OTOOP MO T€HOTHUITY C IOMOIIBIO OIEHKU (PeHOTHIIa TOTOMCTBA M OTOOP 10 TeHOTHUITY ¢ IoMolkio aHanuza JJHK.

HckyccTBEeHHBIE MyTareHe3 Kak METO]| CEJEKUHMOHHOW paboTbl. PanuanuoHHBII M XMMHMYECKUH MyTareHe3 Kak HCTOYHUK MyTaluud y
KyIbTYpHBIX (opM oOpraHu3MoB. lcmonp3oBaHHE T€HOMHOTO pEJaKkTUPOBaHHA U MeTOoA0B pekomMOuHaHTHbIX JIHK i momyueHuss ucxomaHoro
Marepuaia Jiis CEJICKINH.

[Tonyuenue mnonumaouaoB. BHyTpuBumoBas ruOpuausanus. bIM3KOpOACTBEHHOE CKpellMBaHWe, WM WHOpuauHr. HepoacTBeHHOE
CKpeIlMBaHUe, WK ayTOpuauHT. ['eTeposnc u ero mpuuuHbl. Mcnons3oBanue rerepos3uca B cenekiuu. Otnanénnas rubpumusanus. [Ipeomoenue
Oecrioius MEXBUI0BBIX THOPUI0B. JlOCTHKEHUS CENEKIIMU PACTEHUN U JKUBOTHBIX. «3eéHas pesontoyusy.

CoxpaHeHHE M M3yYEHHUE TCHETHYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHMM M UX JUKUX POAUYEH NJIsi CO3JaHUs HOBBIX COPTOB U THOPHUIOB
CEJIbCKOXO35IMCTBEHHBIX KYJbTYp. M3yuenue, coxpamenue u YnpaeieHue 2eHemuyecKUMuU pecypcamu CelbCKOXO03AUCMBEHHbIX U NPOMbBICIO8bIX
HCUBOMHBIX 8 YEIAX VAVUUEHUS CYUeCmBYIOWUX U CO30aHUSl HOBbIX NOPOO, TUHULL U KPOCCO8, 8 MOM YUCIe C NPUMEHEHUEeM CO8PEMEHHbIX Memo008
HAY4HbIX UCCIe008aHULL, NepedosblX udell U NePpCHeKmMUBHbIX MEXHOLO2ULL.

JleMoHCTpaL U

Ioptpetsl: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, I1. I1. Jlykssinenko, b. JI. Actaypos, H. bopnoyr, /I. K. benses.

Tabmuipl U cxembl: «LIeHTpBI TPOUCXOKACHHUSI 1 MHOTO00Pa3usl KYJIbTYPHBIX PACTEHUN», «3aKOH TOMOJIOTHYECKUX PSAIOB B HACJIEICTBEHHOM
U3MEHUYUBOCTHY, «MeTobl cenekiumny, «OTaanénnas rudbpuanzanus», «MyTareHes».

Jlaboparopnasi padora «/3ydeHne COpTOB KyJIbTYPHBIX PACTEHUN U MTOPOJ JOMAIIHUX KUBOTHBIX».

JlaboparopHasi padora «/3ydeHrne METOZOB CEJIEKIIUU PACTCHUII.

IIpakTuyeckas padora «IIpuBHBKa pacTeHUIN.

Ikckypeusi «OCHOBHBIE METO/bI M JOCTHIKEHHS CENeKUUU PACTeHHH M JKMBOTHBIX (HA CEJIEKIIMOHHYIO CTAaHLMIO, IJIEMEHHYI0 (epmy,
COPTOUCHIBITATENIbHBIN YUaCTOK, B TEINTMYHOE XO35HUCTBO, B 1a0OPATOPHIO arpOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».

Tema 16. BuoTexHO0JIOrUA U CUHTETHYECKAas OMOJIOTUA



OOBeKTHI, UCIOJIb3yeMble B OMOTEXHOJOTHH, — KJIETOYHbIE U TKAHEBbIE KYJIbTYpbl, MUKPOOPTaHU3MBI, UX XapaKTepUCTHKA. TpaauiimoHHas
OMOTEXHOJOIUA:  XJIeOOIEeueHHe, IOJydeHHE  KHCIOMOJIOUHBIX  INPOAYKTOB, BHUHOAenue. Mukpobuonorndeckuii  cuHTte3.  OOBEKTHI
MHUKPOOHOIOTHYECKUX TeXHOIOrui. [Ipon3BoacTBO Oenka, aMUHOKUCIIOT U BUTAMUHOB.

Co3zranue TeXHOJIIOTHH U MHCTPYMEHTOB 1ICJICHAIIPABICHHOTO U3MEHEHUS U KOHCTPYUPOBAHUS T€HOMOB C LIEJIBIO ITOJIY4EHHsI OPraHU3MOB U UX
KOMITIOHEHTOB, COJIEpKaIllMX HE BCTPEUAIOIIMECs B IPUPOIe OMOCUHTETHYECKHE MTyTH.

Knerounas umxeHepus. MeTonpl KyJabTypbl KJIETOK M TKaHeH pacTeHMH M KuMBOTHBIX. KpuoOGanku. ComaTnueckass rudpuausanus H
coMaTH4YeCKHil 3MOpuoreHe3. lcmonb3oBaHWe TalUIOWAOB B CEJICKIMH pacTeHuil. [lonyuenue MOHOKIOHANbHBIX aHmumen. Hcnonv3osanue
MOHOKIOHANbHLIX U NOJIUKIOHANbHLIX anmumen 6 meouyune. VICKyCCTBEHHOE OIJIOJOTBOpEHHE. PEKOHCTPYKIMS SIMLEKIETOK U KIOHMPOBAaHUE
KUBOTHBIX. MeETOA TpaHCIUIAHTallMKd SAep KIETOK. TexHonocuu  0300posieHus, KyIbMUSUPOBAHU U MUKPOKIOHAAbHO20 —PA3ZMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCcOMHasi U TeHHasi MHXKeHepHs. VICKyCCTBEHHBIH CHHTE3 reHa W KoHcTpyupoBanue pekomoOunaHTHbIX JIHK. Cozoanue mpanceennwix
opeanusmos. JIoCTHKEeHUs U epCIeKTUBBl XPOMOCOMHOM M F€HHOM MH)KEeHepUU. DKOJOTHUECKUE U AITUYECKHUE MTPOOIEeMbl TeHHON MH)KEHEPUH.

Menuuunckue 6unorexnonoruu. [locrrenomuas nudposas menununa. [11[P-aguarnoctuka. MetabonoMHbBIN aHATN3, TEHOIICHTPUUYECKHUIM aHAIINU3
IIpoTeOMa 4eJI0BEKa JUIsl OLIEHKHU COCTOSHHS €ro 3/10poBbs. Vcrosib30BaHME CTBOJIOBBIX KJIETOK. TaprerHas Tepanus paka. 3D-Onmommxenepus Juis
pa3paboTku (yHIAMEHTAIBHBIX OCHOB MEIHMIMHCKUX TEXHOJOTUH, CO3JaHMs KOMIUIEKCHBIX TKAaHEH COYETAaHHEM TEXHOJOTHH TPEXMEPHOTO
OuonpuHTHUHIA U cKadOIAUHTA I PELICHUs 3a1a4 IePCOHATTU3UPOBAHHON METULIMHBI.

CozlaHue BEKTOPHBIX BaKLUH C LENbI0 oOecrieueHuss KOMOMHUPOBAHHOM 3auThl OoT Bo3Oynuteneir OPBU, ycraHoBieHHE MOJIEKYISIPHBIX
MexaHu3MoB (pyHkmonupoBanus PHK-conepxaiux BUpycoB, BBI3bIBAIOIIUX 0CO00 OMacHbIe 3a00JIeBaHUS YEJIOBEKA U KUBOTHBIX.

JleMoOHCTpaL U

Tabnuibl 1 cxembl: «Vcnoab30BaHNE MUKPOOPTaHU3MOB B IPOMBIIIJICHHOM ITPOU3BOACTBEY, «KiieTouHas nHxeHepusn», «I eHHast HHKEHEPH».

JlaGopaTopHnasi pa6ora «/3ydyeHrne o0beKTOB OMOTEXHOIOTUN.

IIpakTuyeckas padora «IloayyeHrne MOITOYHOKHUCIIBIX IPOAYKTOBY.

Ikckypceusi «bHOTEXHOJIOTUS — BayKHEHIIas TPOU3BOIUTENbHAS CUJIa COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE ITPOU3BOJICTBO)».

IINTIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOI'MU HA YPOBHE CPEJJHET'O OBIIET'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ybTaTaM OCBOCHHUS O0O0YYAIOIIMMHUCS MPOTPAMM CPEIHETO OOIIero 0Opa3oBaHUs: JTUYHOCTHEIE,
MeTanpeMETHBIE U MPEAMETHEIE.



B cTpykType JMYHOCTHBIX pE3yAbTaTOB OCBOCHUS MPOTPaMMbI 110 OHOJOTHM BBIIEICHBI CIIEAYIOUINE COCTaBJISAIOIINE: OCO3HAHUE
00y4aroIUMHUCsT POCCUICKONW TpakJaHCKOH HAEHTHYHOCTH — IOTOBHOCTH K CaMOpPa3BUTHIO, CaMOCTOSATEIBHOCTH M CaMOOIPENENCHUIO, Hanauyue
Momueayuu X 00y4eHUIO0 OWOJIOTHH, YeleHanpasienHoe paseumue BHYTPEHHUX YOEXKIEHHH JIMYHOCTH Ha OCHOBE KJIIOUEBBIX IIEHHOCTEH U
HCTOPUYECKHUX TPATULMNA pa3BUTHs OMOJIOTUYECKOT0 3HAHUS, 20MOGHOCHb U CHOCOOHOCHb 00YUAIOIIUXCSl PYKOBOACTBOBATbCS B CBOEH JEATEIbHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKaMH, IPHCYIIUMH CHCTEME OWOJIOTHYECKOT0  OOpa30oBaHUSA, HAIUYUE  NPABOCO3HAHUS FKOTOTUIECKOM
KYJIBTYpPBI, CHOCOOHOCMU CMABUMb LIETU U CTPOUTh )KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE PE3YNbTAaThl OCBOCHHS MPOTPAMMBI IO OWOJIOTHMH JOCTUTAIOTCS B €JMHCTBE Y4EOHOM M BOCHHUTATENBHOW NEATETHLHOCTH B
COOTBETCTBUM C TPAAULMOHHBIMH POCCHHCKMMM COLUOKYJIBTYPHBIMU, UCTOPUYECKMMM M JyXOBHO-HPAaBCTBEHHBIMM LICHHOCTSIMHM, NPUHATBIMU B
o0IIecTBe MpaBWIaAMU U HOPMaMH MOBEJCHHS M CIIOCOOCTBYIOT IPOIlEccaM CaMOITO3HAHMS, CAMOBOCIIMTAHUS M CAMOPA3BUTHSA, Pa3BUTHsI BHYTPEHHEH
MO3ULMHU JINYHOCTH, NATPUOTH3Ma M YBAKEHHUS K 3aKOHY U IIPABOIOPSIKY, YEIOBEKY TpyJa M CTApLIEMY IIOKOJEHUIO, B3aMMHOIO YBa)KCHUS,
Oepe’KHOTO OTHOIIEHHS K KYJIbTYPHOMY HACJIEIUIO U TPAJAWULUSM MHOTOHAMOHAIBHOTO Hapoja Poccuiickoit denepanuu, mpupoae U OKpyKaromei
cpexe.

JImuHOCTHBIE pPE3YyNbTaThl OCBOEHHS y4eOHOro mnpenmera «BHONOTHS» MOIDKHBI OTpa)XkaTb TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCs
PYKOBOJICTBOBATHCSI CPOPMHUPOBAHHON BHYTPEHHEN MO3ULIMEN JTUYHOCTH, CUCTEMOM LIEHHOCTHBIX OPUEHTALUN, TO3UTUBHBIX BHYTPEHHUX YOS KICHUH,
COOTBETCTBYIOIIUX TPAJUIMOHHBIM IIEHHOCTSIM POCCUHCKOIrO OOIIECTBa, pacIIMPEHUE >KM3HEHHOIO OIBbITa U ONBITa JEATENBHOCTH B IpoLiecce
pean3ali OCHOBHBIX HAIIPABJICHUIM BOCIIUTATENBHON AEATEIbHOCTH, B TOM YHCIIE B YACTH:

1) rpa:KIaHCKOro BOCIIMTAHMSA:

c(OPMHPOBAHHOCTb I'PAXKJAHCKOM MO3UIUKM 00YUYaIOLIErocss Kak aKTUBHOTO M OTBETCTBEHHOI'O YJIEHAa POCCUHCKOTO O0IIECTBA;

OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00sI3aHHOCTEH, YBaXKEHHE 3aKOHA U IIPABOIIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM MAEATENbHOCTU IMPH CO3/aHMM Y4eOHBIX IMPOEKTOB, PELICHHH Y4eOHBIX U IMO3HABATENbHBIX 3ajad,
BBITIOJTHEHUH OMOJIOTHYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTh ONPEENATh COOCTBEHHYIO MO3ULIMIO TI0 OTHOLIEHUIO K SBJICHUSM COBPEMEHHOW KHU3HU U OOBICHATH €€;

YMEHME YYUTHIBATH B CBOUX JEHCTBUIX HEOOXOAMMOCTh KOHCTPYKTUBHOTO B3aUMOJIEH CTBUSI JIIO/IEN C pa3HbIMU YOEKIEHUSMU, KYIbTYPHBIMU
LIEHHOCTSIMU U COLIUAJIbHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TIIpPOLIECCE COBMECTHOI'O BBIIIOJIHEHUS Y4EOHBIX, IO3HABATENbHBIX W HCCIENOBATENIbCKUX 3ajad,
YBAKUTEIBHOI'O OTHOLIEHHUS K MHEHHIO ONIOHEHTOB MPH 00CYKAEHNUU CIIOPHBIX BOIIPOCOB OHMOJIOTMUYECKOTO COJIEPKAHUS;

TOTOBHOCTh K T'YMaHUTapHOU U BOJIOHTEPCKOU JIEATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCTTUTAHMS:

c(OpMUPOBAHHOCTh POCCUMCKON Ipa)KIAaHCKOW MIEHTHUYHOCTH, NATPUOTU3MA, YBAXKEHHSI K CBOEMY HapoAay, YyBCTBA OTBETCTBEHHOCTH IEpEN
PonuHoii, roprocTy 3a CBOM Kpal, CBOX PoaunHy, CBOM SA3BIK U KYJBTYPY, IIPOLIIOE U HACTOALIEE MHOTOHALIMOHAJILHOIO Hapoaa Poccun;

LIEHHOCTHOE OTHOLIEHHNE K MPUPOJHOMY HACIEANIO U NaMATHUKAM IIPUPOABL, JOCTHKEHUSIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX,

TPpyHAe,



CHOCOOHOCTh OLIEHMBATh BKJIAJ POCCHMCKHUX YYEHBIX B CTAHOBJICHHE W Pa3BUTHE OWOJIOTHH, NMOHWMAaHHs 3HAYCHHUS OHOJOTHU B TO3HAHUH
3aKOHOB IIPUPO/IbI, B )KU3HU UEJIOBEKA U COBPEMEHHOT'O OOIIECTBA;

uelHas yoex1€HHOCTh, TOTOBHOCTD K CIY)KCHHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 32 €0 CyAb0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUICKOr0 HAPOa;

c(OpPMHPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO TIOBEACHNUS;

CIIOCOOHOCTH OLIEHMBATh CUTYALUIO U IPUHUMATh OCO3HAHHBIE PELLEHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HaHME JIMYHOT'O BKJIaJ1a B IOCTPOEHUE YCTOMUMBOro OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM POJUTENSIM, CO3JAaHUI0 CEMbU Ha OCHOBE OCO3HAHHOI'O IMPHUHATHUS LIEHHOCTEH CEMEMHOM XHU3HU B
COOTBETCTBHUHM € TpaAULUAMHU HapoaoB Poccuy;

4) 3cTeTH4eCKOro BOCIIMTAHMSA:

JCTETUYECKOE OTHOILEHHE K MHpY, BKJIIOYas 3CTETHKY ObITa, HaydHOrO M TEXHMYECKOIO TBOPYECTBA, CIIOPTAa, TPYyJAa, OOLIECTBEHHBIX
OTHOIIICHHH;

HNOHUMaHHE HMOLMOHAIILHOTO BO3ICHCTBUS KUBOM MPUPOJIBI U €€ LIEHHOCTH;

FOTOBHOCTb K CAMOBBIPAKEHMIO B PA3HBIX BUJIaX UCKYCCTBA, CTPEMIIEHNE IIPOSBIIATH Ka4ECTBA TBOPUYECKOM IMYHOCTH;

5) ¢pu3nyeckoro BocnuTanusi, oOpMUPOBAHUS KYJIbTYPHI 310POBbS U SMOIMOHAIBHOTO 0J1ar0NOIyYHsI:

NOHMMAaHWE M pealn3anus 3J0pOBOro M 0e30macHOro o0pasza >KM3HM (3I0pOBOE MUTAHHE, COONIO/ICHHE TUTHEHWYECKUX MPaBWII M HOPM,
cOaaHCUPOBAHHBIN PEKUM 3aHATUI U OTAbIXA, peryisipHas (usnueckas akTUBHOCTB), OEPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOILEHHUS K
COOCTBEHHOMY (PM3MUECKOMY U TICHXHYECKOMY 370POBBIO;

NOHMMAaHME IIEHHOCTHU MPAaBUJI UHIAMBHYaTbHOTO U KOJUIEKTUBHOIO 0€30MIaCHOIO MOBEIECHUS B CUTYallUsX, YIPOXKAIOIIUX 3I0POBBIO U JKU3HU
JTIOJIEH;

0CO3HAHME MOCIEICTBUI U HENIPUATHS BPEIHBIX MPUBbIUEK (YHOTPEOIEHUS aJIKOroJisl, HAPKOTUKOB, KYpEHUS);

6) TPy10BOT0 BOCIIUTAHUS

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPY0I00HE;

FOTOBHOCTb K AKTHUBHOH JEATEJbHOCTH TEXHOJIOIMYECKONM M COLMAbHOM HANpaBJIEHHOCTH, CIOCOOHOCTb WHUIMUPOBATH, IJIAHUPOBATH U
CaMOCTOSITENILHO BBIMOJIHATh TAKYIO 1€ATEIbHOCT;

MHTEpEC K pa3MuHbIM cdepaM NpopecCHOHANbHONW JeATENbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOp Oyaylued npodeccun u
peann30BbIBaTh COOCTBEHHbIEC )KU3HEHHBIE IJIAHBI;

TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BAHUIO HA MIPOTSHKEHUH BCEH KU3HU;

7) 3K0JIOrH4eCKOr0 BOCIIHTAHHUS:

HKOJIOTMUYECKH 1eJIeCO00pa3HOe OTHOIIEHHE K MPUPO/IE KaK HCTOYHUKY KM3HU Ha 3emile, OCHOBE €€ CYIIIeCTBOBAHNUS;

MOBBIIIIEHUE YPOBHS SKOJIOTMYECKON KYIbTYphl: IPUOOpETEHHE OIbITA MJIAHUPOBAHUS MTOCTYNKOB M OLEHKU WX BO3MOXHBIX MOCIEICTBUN JUIS
OKpY>Karollen Cpeibl;



0CO3HAHHE TTI00ATBHOTO XapaKTepa KOJOTMYECKUX MPo0IeM U IMyTel UX peLIeHHUs;

CHOCOOHOCTh MCII0JIb30BaTh IPHOOpETaeMble IIPU N3YYE€HUH OMOJIOTHH 3HAHUS M YMEHHUS IIPU PELICHUH IPOOJIeM, CBA3aHHBIX C PALIMOHATIBHBIM
IIPUPOIONOIB30BaHNEM (COOIIOIEHUE MTPaBUIl MTOBEACHUS B IIPUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PAaBHOBECUS B 3KOCHCTEMax, OXpaHy BUOB,
IKOCcUCTeM, OMocdepbl);

AaKTUBHOE HENPHATHE JEHCTBHIA, NPUHOCSAIIMX BpEA OKpYXKAIOMIeH NPUPOAHOM cpelae, yMEHHE MPOTHO3UPOBATh HEOIAronpusTHBIE
9KOJIOTMYECKHE NIOCIEACTBHS IPEANPUHUMAEMBIX JEHCTBUHI U IIPENOTBPAILATD UX;

HaJIM4Me Pa3BUTOrO SKOJOTMYECKOI0 MBIIUICHHMS, SKOJIOTHUYECKOW KYJIbTYPBI, OIIbITA JEATEIbHOCTU YKOJIOTMYECKON HAIPABICHHOCTH, YMEHHUS
PYKOBOJICTBOBATHCS UMHU B IIO3HABATEIIBHOM, KOMMYHUKaTUBHOW U COLIMAJILHOM IMPAKTHKE, TOTOBHOCTU K YYAaCTHUIO B NPAKTHYECKOH IEATEIBHOCTU
JKOJIOTUYECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOT'O MIO3HAHMS:

c(OPMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOW MPAKTHUKH, OCHOBAHHOTO
Ha JIMaJIore KyJabTyp, CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B MOJUKYJIbTYPHOM MHUPE;

COBEPIICHCTBOBAHUE S3bIKOBOW U YUTATEIIBCKOM KYJIBTYPBI KAK CPEICTBA B3AUMOIEHCTBHS MEXAY JIFOJbMHU U ITO3HAHUS MUPA;

NOHUMaHue creuu(uky OMOJOrMHM KaK HayKH, OCO3HaHHUS €€ ponu B (HOPMUPOBAHMM PALMOHAIBHOI'O HAYYHOTO MBIIIJICHUS, CO3JIaHUH
LIEJIOCTHOTO IMPEICTaBICHHUS 00 OKpPYXaIOLIeM MHUpE Kak O €JUHCTBE MPUPOAbI, YeIOBEKa U OOIIECTBA, B IO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEN U
peleHny IpodIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJOTMH JJIsl COBPEMEHHOW IMBHIJIM3AIMH: OOECIIEYeHHS HOBOTO YPOBHS PA3BUTHS MEIHMIMHBI, CO3JaHUE
NEPCHEKTUBHBIX OMOTEXHOJIOTUH, CIOCOOHBIX peIIaTh PEeCypCHbIe MpOOJeMbl pa3BUTHUS YEIOBEUYECTBA, MOMCKA IyTeH BBIXOJA M3 II0OATbHBIX
9KOJIOTMUECKUX Mpo0jeM U oOecledeHUsl Iepexoja K YCTOMYMBOMY pa3BUTHIO, PAallMOHAJIbHOMY HCIOJIb30BAHUIO MPUPOAHBIX PECYPCOB U
(OpMHPOBAHNIO HOBBIX CTAHJAPTOB KHU3HH;

3aMHTEPECOBAHHOCTD B MOJyYEHUU OMOJIOTMYECKUX 3HAHWM B IENIAX MOBBIIIEHUS OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAyYHOI IPaMOTHOCTH, KaK
COCTaBHOM yacTH (PYHKIIMOHAIBLHON ITPAaMOTHOCTH 00y4aromuxcsi, GopMUPYEeMOil IpH N3ydeHUH OUOJIOTHH;

MOHMMAaHHE CYHIHOCTH METOJOB IMMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJY4aeMble 3HAHUS JUIS
aHaJIM3a U OOBSCHEHMs SIBJICHUH OKPYXKAIOIIEro MUpPA U MPOMCXOJAIMX B HEM M3MEHEHUH, YMEHUE JenaTbh 0OOCHOBAaHHBIC 3aKIIOUEHUS] Ha OCHOBE
Hay4YHBIX ()aKTOB M UMEIOIMXCS TaHHBIX C LIEJIBI0 MOJIyYEHUs JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITEIBHO MCII0JIb30BaTh OMOJIOrMYECKHE 3HAHUS JUIsl peLICHHsI TPOOJIEM B peaibHBIX KU3HEHHBIX CUTYalLlUsX;

OCO3HaHUE LIECHHOCTH HAYYHOU JESTEIBHOCTH, TOTOBHOCTh OCYIIECTBIISITh MPOEKTHYIO M UCCIIEI0BATEIBCKYIO JAESITEIIBHOCTh UHANBUIYAIbHO U
B IpYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HENPEPHIBHOMY O0Opa30BaHUIO M caMO00pa30BaHUIO, K AKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHUHN MO OMOJIOTMU B
COOTBETCTBHUH C )KMU3HEHHBIMU MOTPEOHOCTSIMH.

METANIPEIJMETHBIE PE3YJIbTATBI



MertamnpenMeTHble pe3yibTaThl OCBOCHHUS ydeOHOro mpenMera «buomorus» BKIIOYAIOT: 3HAUMMBIE JUIsI (DOPMUPOBAHUS MHUPOBO33PEHHS
o0yyJaromuxcs MeKAUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOLIEHAYUHbIE TOHATHS, OTPaXAIOIUE [IEIOCTHOCTh HaAyYHON KapTHHBI MUPA U CeLU(UKY
METOOB MO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHsl, SBJICHUE, NPOLIECC, CHCTEMa, HAyYHBIN (aKT, MPUHIIMII, TUIIOTE3A,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIICOBAaHHE, HAOJIOJCHUE, W3MEpEHHUe, SKCIEPUMEHT W JpYyrue); YHHUBEpCaJbHble Y4eOHbIC AECHCTBUS
(mo3HaBaTenbHBIE, KOMMYHHKATHBHBIC, PETYJIATHBHBIE), oOecmeuuBaromue QGopMupoBaHue (YHKIMOHATIBHOW TPAaMOTHOCTH M COLMAIBbHOU
KOMIIETEHIIMM OOYyYarolIMXCsl; CIIOCOOHOCTh OOYYaroIIMXCsl MCIIOJb30BaTh OCBOEHHBIE MEXAMCUUIUIMHAPHBIE, MHUPOBO33PEHUECKUE 3HAHUA U
YHHUBEpCaJIbHbIC YUeOHBIC IEHCTBHS B TO3HABATEIBHOMN U COIMAIEHON TPAKTHKE.

B pesynbrare m3yueHus OMOJIOTMM Ha YPOBHE CpefHEro ooluiero obpa3oBaHMs y oOywaromierocss OyayT c(OpMHpOBaHBI MO3HABaTEIbHbIE
YHHUBEpCaJbHbIE y4eOHbIC JCHCTBHUS, KOMMYHUKATUBHBIC YHHUBEpPCAJIbHBIC y4eOHBIC ICHCTBUS, PETYNISTUBHBIC YHUBEpCAIbHbIC yueOHbIC NEHCTBHUSA,
COBMECTHAs JCSATEIBHOCTD.

MertarnpenmMeTHbIe pe3yIbTaThl OCBOSHHSI IPOTPAMMBI CPETHEr0 00IIIero 00pa3oBaHusl JODKHBI OTPaKaTh:

OByaieHUe YHHBEPCAJbLHBIMH Y4eOHBIMH NMO3HABATEJIbHBIMY /IE/iCTBUSIMH:

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

CaMOCTOSITEIILHO (POPMYITUPOBATEH U aKTyaTU3UPOBAThH MTPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

WCITOJIB30BaTh TPH OCBOCHUHM 3HAHWUK NPUEMBI JIOTHYECKOTO MBIIUICHUS (aHalW3a, CHHTE3a, CpaBHEHUs, KiacCH(HUKAIUU, 00O0OIICHU),
PacKpbIBaTh CMbICT OMOJIOITMYECKUX MOHATUH (BBLACIATh UX XapaKTepHble IPU3HAKHU, YCTAHABIUBATH CBSI3U C IPYTMMHU ITOHATHSIMH);

OTIPEICIIATh LIeNU AeATEIIbHOCTH, 3alaBasi apaMeTphl U KPUTEPUU UX JOCTHKEHHUS, COOTHOCUTh PE3yJbTaThl JESTEIBHOCTH C MOCTABIEHHBIMU
LETAMHU;

MCIIOJIb30BaTh OMOIOTHUECKHUE TOHITHS ISl 00bSICHEHUs (DaKTOB U SIBJICHUN KUBOU MPUPOJIBI;

CTpOI/ITI) JIOTHYECCKHUC paCCY)KI[eHI/ISI (I/IHJIYKTI/IBHBIC, )IGI[YKTI/IBHI)IG, 110 aHaJ'IOFI/II/I), BBIABJIIATH SaKOHOMepHOCTI/I nu HpOTI/IBOpe‘-II/IH B
paccMaTpuBaeMBbIX SIBICHUSX, (HOPMYIUPOBATH BHIBOJBI M 3aKIIOYCHHUS,

HpI/IMCHSITB CXEMHO-MOJCJIBbHBIC CpeI[CTBa 1A HpCI[CTaBJ'ICHI/IH CYHIGCTBGHHI)IX CBSISGfI nu OTHOHIGHI/IfI B I/I3y‘~Ia€MI>IX 6I/IOJ'IOFI/I‘-ICCKI/IX 06’BGKTaX, a
Tak)kKe MPOTUBOPEUHI PA3HOTO PO/Ia, BHISIBICHHBIX B Pa3IMUHBIX HHGOPMAIMOHHBIX HCTOUHUKAX;

pa3pabaThIBaTh TUIaH pelieHus MpoOIeMbl ¢ YIETOM aHaIM3a UMEIOITUXCSI MATEPUATTbHBIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JEATENBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YNIBTATOB LIEJIAM, OLIEHUBATH PUCKH MOCIEACTBUN AEATEIbHOCTH;

KOOpI[I/IHI/IpOBaTI) U BBIIIOJIHSATH pa60Ty B yCJ'IOBI/IﬂX peam,Horo, BI/IpTyaJ'II)HOFO 158 KOM6I/IHI/Ip0BaHHOFO B3aHMOHeﬁCTBHﬂ;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbI€e HCCJIEI0OBATEIbCKHE IeHCTBHS:
BJIAJICTh HAaBBIKAMH YI€OHO-HCCIIET0BATEILCKOM U MMPOSKTHOM JAEATEIHHOCTH, HABBIKAMH Pa3pelieHus MpooiieM, CTOCOOHOCTHIO U TOTOBHOCTBIO
K CAMOCTOSITEJIbHOMY MTOMCKY METO/IOB PEUIECHUs MPAKTUUECKHX 3a/1a4, IPUMEHEHUIO Pa3IMYHbIX METOI0B [TO3HAHMS;



WCIIONIb30BATh PA3JIUYHbIC BUIBI JIEATEIHHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUS, €r0 WHTEPIPETalUH, MPeoOpa3oBaHUI0 U MPUMEHEHUIO B
y4eOHBIX CUTYaIUSIX, B TOM YHCJIEe IPU CO3JJaHUH YU€OHBIX U COLUAIBHBIX TPOEKTOB;

(bopMUPOBATh HAYYHBIN TUI MBIIUICHHUS, BIaJIeTh HAYYHONW TEPMUHOJIIOTHEH, KIIIOYEBBIMU MOHITHSIMHA U METOJIAMU;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a]]a4ul B 00pa30BaTEIbHOMN AE€ATEIbHOCTH U JKU3HEHHBIX CUTYaIUsX;

BBISIBJIATh TPUUYMHHO-CIIC/ICTBEHHBIC CBSI3M M aKTyaJIU3UPOBaTh 3aJady, BBIJBUraTh TUIOTE3y €€ pEeIIeHHs, HaXOJUTh apPryMEHTBI IS
JI0Ka3aTeJIbCTBA CBOMX YTBEPKACHUM, 3a]1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBATH TOJYUCHHBIC B XO/€ PEIICHUS 3a/1a4l Pe3yJabTaThl, KPUTUYECKU OILIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH NU3MEHEHUE B
HOBBIX YCJIOBHUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIIEHUBATh IPUOOPETEHHBIHN OIBIT;

OCYIIIECTBIISTH I[€JICHAIIPABIICHHBIN MOMCK IIEPEHOCa CPEICTB U CIIOCOOOB AeCTBUS B IPO(ECCHOHATIBLHYIO CPEY;

YMETh IEPEHOCUTH 3HAHUS B MIO3HABATEIBHYIO M MPAKTUYECKYIO 00JIACTH KUZHEICATEIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC WJICH, NpeaJiaraTh OPUTHHAIBHBIC MOIXOJbI U PEHICHUS, CTaBUTh MPOOJEMbl M 3aJla4yH, JOMYCKAIOIINE aJbTepHATUBHBIC
pelIeHus.

3) pabora ¢ undgopmanmeii:

OpUEHTUPOBATHCSA B Pa3IMYHBIX MCTOYHHMKAX HH(OpMaLMM (TEKCTe Yy4eOHOro MocoOMs, HayYHO-NOMYJISIPHON JUTEepaType, OMOIOrMUeCKUX
CJIOBapsX M CIPAaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax MaHHbIX, B MIHTepHeTE), aHaNu3UpoBaTh UH(YOPMAIMIO PA3IIMYHBIX BUJIOB U (OPM IPEICTABICHHUS,
KPUTHUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUYUBOCTD;

(dbopMynHMpoBaTh 3ampockl M MPUMEHATh pa3IMUHble METO/Abl NpPU TMOUCKE MU OTOOpe Oumojoruueckoi MH(POpPMaLUM, HEOOXOIUMON JUIs
BBITIOJTHEHUS Y4€OHBIX 3a]1a4;

npuoOpeTaTh OMNBIT HUCMOJb30BAHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTUH, COBEPUICHCTBOBATH KYJNbTYpy aKTHBHOTIO
HCIOJIb30BAaHUS Pa3IMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMAaNbHYIO (OpMY HpecTaBiIeHHUs OHonorndeckoil uHdopmaruu (cxemsl, rpaduku, AuarpaMMbl, TaOIMIIbI,
PUCYHKHU U APYTOE);

UCIOJIb30BaTh HAay4yHBIN SI3bIK B KauecCTBE CPEICTBA Mpu paboTe ¢ Ouonoruyeckoil MHGopMaIMen: NpUMEHITh XUMUUECKue, GU3NYecKue H
MaTeMaTHYeCKHUe 3HaKU U CUMBOJIBI, (OpMYJIbl, a00OpeBUATYpPY, HOMEHKIIATYpy, UCIIOJIb30BaTh U NpeoOpa30BhIBATh 3HAKOBO-CUMBOJINYECKUE CPECTBA
HarJIsJHOCTH;

BJIa/IETh HaBbIKaMH PaclO3HaBaHUs U 3aIlIUTHI UH(POpManuu, HHPOPMAIIMOHHON 0€30MaCHOCTH JTUYHOCTH.

OBJ]aZIeHI/Ie YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMHU lIeﬁCTBPIﬂMPI:
1) o6menne:



OCYILECTBIISATh KOMMYHHKAIIMA BO BCeX c(epax >KU3HU, aKTUBHO y4acTBOBATh B JAMAJIOTe MJIM JUCKYCCHHU IO CYHIECTBY OOCYXKIAeMON TEMbI
(ymeHue 3a7aBaTh BOIPOCHI, BBICKA3bIBAaTh CYXKICHHSI OTHOCHUTEIBHO BBINOJHEHUS MpeIaraeMoil 3a/1auu, yYUThIBaTh HHTEPECHl U COTJIACOBAHHOCTD
MO3ULMHI IPYrUX YYaCTHUKOB AMAJIOra WIN JUCKYCCHN);

pacno3HaBaTh HeBepOaIbHBIE CPEJICTBAa OOIICHMS, MOHMMATh 3HAYEHHE COLUAIBHBIX 3HAKOB, NPEINOCHUIOK BO3HUKHOBEHHS KOH(IMKTHBIX
CUTYyallul, YMETh CMSTYaTh KOH(IMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CTIOcO0aMM OOIIEHHS U B3aMMOJICHCTBHSI, HOHMMAaTh HAMEPEHUS IPYTHUX JIIOJCH, IPOSIBIATh yBAKUTEIFHOE OTHOILICHHE K
cobeceHUKY U B KOPPEKTHOH opme HopMyTHpOBaTh CBOU BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOYKY 3PEHUSI C HCIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MMOHUMATh M UCIIOIH30BATh MPEUMYIIECTBA KOMAaHIHOW M UHJIMBHUAYAIbHOW pabOThI MPH pelIeHnH OMOJOTUYECKON MpoOsieMbl, 000CHOBBIBATH
HE00XOIUMOCTh MMPUMEHEHHUS IPYNIOBLIX (HOPM B3aUMOJICHCTBUS MPHU PELICHUHN Y4eOHOM 3a1a4H;

BEIOMpATh TEMATHUKY M METO/IBI COBMECTHBIX JCHCTBHIA C y4ETOM OOIIMX HHTEPECOB M BO3MOXHOCTEH Ka)I0TO WICHA KOJUICKTHBA;

MPUHUMATD LIETTH COBMECTHOMN JIESATEIBHOCTH, OPTaHU30BhIBATh U KOOPIMHUPOBATH JIEHCTBUS MO €€ JOCTUKEHHUIO: COCTABIIATH IUIAH JIEHCTBHIA,
pacrnpeienaTh poyid ¢ y4€TOM MHEHUM YYaCTHHKOB, 00CYK/IaTh pe3yIbTaThl COBMECTHOU PaOOTHI;

OILICHMBATh KAYECTBO CBOETO BKJIAJa U KaXKJOT0 yYaCTHUKA KOMaH/bl B OOIIHI pe3yabTaT Mo pa3padOTaHHBIM KPUTEPHSIM;

npeaiaraTh HOBBIE MMPOEKTHI, OLIEHUBATh UJICH C IMO3UIIMH HOBU3HBI, OPUTMHAILHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETUYECKOE IMIOBEACHHE B PpA3UYHBIX CHTYalUsX, MPOSBISATH TBOPYECTBO M BOOOpaKeHUE, OBIThH
WHUILIMATUBHBIM.

OBJj1ajieHNe YHHBEPCATLHBIMHA PEryJIATHBHBIMH 1eCTBUAMM:

1) camoopranu3amus:

HCITIOJIB30BaAThH 6I/IOHOFI/I‘~IGCKI/IC 3HAHUS JJI1 BBISIBJICHUA HpO6J'IeM Hn Ux peIHeHI/Iﬂ B ) KU3HCHHBIX U y‘-Ie6HI)IX CI/ITyaHI/IﬂX;

BBIOMpATh Ha OCHOBE OMOJOTMYECKUX 3HAHHH IIE€JIeBbIe M CMBICIIOBBIC YCTAHOBKH B CBOUX JCUCTBHSAX U MOCTYNKAX MO OTHOIICHHIO K YKHBOM
NPUPOJIE, CBOEMY 370POBBIO U 3JI0POBBIO OKPYIKAOIIHX;

CaMOCTOSTENILHO OCYIIECTBIIATh MO3HABATEIbHYIO JAEATEIBHOCTD, BBISBIIATH MPOOJIEMbI, CTaBUTh M (OPMYITHUPOBATH COOCTBEHHBIC 3a/a4d B
06pa30BaTeJ'H)HOI\/’I JCATCIIBHOCTHU U JKU3HCHHBIX CI/ITyaHI/IﬂX;

CaMOCTOSTENILHO COCTABJIATH IUIAH PEIICHHs IPOOIEMBI ¢ Y4ETOM UMEIOIIMXCSI PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH M TPEITOYTEHHIA;

JaBaThb OIICHKy HOBBIM CI/ITyaIII/IflM;

pacCIIUpPATh paMKH y4eOHOTO MpeaIMeTa Ha OCHOBE JTHUHBIX HPEAMTOUYTEHHIA;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PEIICHHUE;

OLIEHUBATH MPUOOPETEHHBIN OIBIT;



CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHHUIO IIHUPOKOW OHPYIUIMH B pa3HBIX 00JacTAX 3HAHWUHM, IIOCTOSHHO TIOBBIIATH CBOM
00pa3oBaTeNbHbIN U KYJIbTYPHBI YPOBEHB.

2) CAMOKOHTPOJIb:

JAaBaTb OUCHKY HOBBLIM CUTYyallUsIM, BHOCUTb KOPPCKTHUBLI B ACATCIIBHOCTh, OUCHHUBATL COOTBETCTBUC PC3YJILTATOB LCJIAM,

BJIJICTh HABBIKAMHU ITO3HABATEIBHONW peieKCHMHM KakK OCO3HAHHUS COBEPIIAEMBIX NEUCTBUIM M MBICIHUTEIBHBIX MPOIECCOB, MX PE3YILTaTOB U
OCHOBAHHUH, HUCIIOJIB30BAaTh NIPUEMBI pe(ICKCHH ISl OLIEHKU CUTYalliH, BEIOOpA BEPHOTO PELICHUS;

YMETh OIIEHUBATH PUCKU U CBOEBPEMEHHO IMPUHUMATE PELIEHHS 110 HX CHUKEHHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI PYI'UX IIPU aHAIU3€ PE3YJIBTATOB IEATECIbHOCTH;

3) npuHATHE ceds1 U IPYrux:

IpUHUMATh ce0sl, TOHMMAasl CBOM HEIOCTATKU U IOCTOUHCTBA,

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB JIE€ATEIbHOCTH;
IPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OLINOKHY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYrOro YeJI0BeKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHBIE pe3yabTaThl OCBOCHUS COJIEpKaHus yueOHoro mpeamMera «broaorusy Ha yriiyoaéHHOM ypOBHE OpUEHTHUPOBAHBI HA O0eCcTieueHne
npopuIbHOT0 00yueHus o0ydarommxcs Ononoruu. OHU BKIIIOYAKOT: crieluUUecKue i1l OMOJIOTUH HayYHbIC 3HAHUS, YMEHHS M CTIOCOOBI IeUCTBUI
M0 OCBOCHHIO, UHTEPIPETAINH U TPE0OPa30BAHUIO 3HAHUM, BUJIBI ACSITEILHOCTH IO MOJTYYSHUIO HOBBIX 3HAHUHN M UX TMPUMEHEHUIO B Pa3IMYHBIX
y4eOHBIX, a TAK)KE B PeaTbHBIX )KU3HCHHBIX CUTyalusX. [[peMeTHBIC pe3yIbTaThl MPEACTABICHBI 10 T0JIaM U3YUCHUS.

[TpenmMeTHBIE pe3yabTaThl OCBOEHUS yueOHoro npeamera «buonorus» B 10 knacce NOIKHBI OTPaXaTh:

c(OpPMHPOBAHHOCTh 3HAHMH O MeCTe€ M POJU OHUOJIOTMM B CHCTEME €CTECTBEHHBIX HayK, B (POPMHUPOBAHUHM €CTECTBEHHO-HAyYHOW KapTHUHBI
MUpa, B MO3HAHUU 3aKOHOB IPUPOJIbI U PEIICHUU MPOOJIEM pallMOHAIBHOIO MPHUPOIONOIB30BaHuUs, O BKIIAJE POCCUICKUX U 3apyOeXKHBIX YUEHBIX B
pa3BUTHE OMOJIOTHY;

BJIa/ICHHE CHUCTEMOI OMOJIOTMUYECKUX 3HAHHWM, KOTOpas BKJIKOYAeT: OCHOBOIOJATaloIiue OMOIOrHuecKue TEPMUHBI U MOHATUS (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIU3M, TOMEOCTa3, CaMOPETYJISAIHs, CaMOBOCIIPOU3BEIEHUE, HACIIEACTBEHHOCTh, HU3MEHYMBOCTh, POCT M pa3BUTHE), OMOJIOT HYECKHE
teopun (knerouyHas Teopus T. llIBanna, M. lllneiinena, P. BupxoBa, xpoMmocoMHasi Teopusi HacienctBeHHoctu T. Moprana), yuenus (H. 1. BaBunosa
— 0 IIEHTpax MHOrooOpa3usi W IMPOUCXOKICHUS KYJIbTYPHBIX PacTE€HHi), 3aKOHBI (€AMHOOOpa3us MOTOMKOB MEPBOTO MOKOJEHHUS, PacUIeTICHHS,



YUCTOTHI TAMET, HE3aBUCUMOT0 HacnenoBaHus ['. MeHiens, TOMOJIOTHYECKUX PSAJIOB B HacieACTBeHHON u3MeHunBoctu H. M. BaBuiioBa), mpUHIUIIBI
(KOMIIJIEMEHTapPHOCTH);

BJIQJICHHE OCHOBHBIMH METOJIaMU HAYYHOTO IO3HAHUS, UCIOJB3YEMBbIX B OHOJIOTMUECKUX HCCIICTOBAHMIX JKUBBIX OOBEKTOB (OMHUCAHUE,
U3MEpeHHe, HaO0IeHNe, YKCIIEPUMEHT);

YMEHUE BBIJICIATh CYIIECTBEHHbIC MTPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKAPUOT, OJHOKJIETOYHBIX U MHOTOKJIETOUYHBIX OPraHU3MOB, B
TOM ymciie 0akTepuil, rpuOOB, PACTEHU, )KUBOTHBIX U YEJIOBEKa, CTPOCHHUSI OPTaHOB M CUCTEM OPraHOB PACTEHMM, >KMBOTHBIX, YEJIOBEKA, MPOIIECCOB
KHU3HEICITSILHOCTH, TPOTEKAIONIUX B OPTaHU3MAaX PACTCHHI, )KUBOTHBIX U YEJIOBEKA, OMOJOTUYECKHX IPOIECCOB: OOMEHa BemecTB (METaboIm3M),
MIpEeBpaLICHUs SHEPTUHU, OPOKEHUS, aBTOTPO(HOT0 U TeTepoTpO(HOro TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Meilo3a, TaMeToreHesa,
IMOpHOreHe3a, MOCTIMOPHOHATIBHOTO PAa3BUTHS, PA3MHOKEHUS, WHIUBUAYAIBHOTO Pa3BUTHs OpraHm3Ma (OHTOTE€HE3a), B3aUMOJICHCTBUS T'EHOB,
reTepo3uca, UCKyCCTBEHHOT0 0TOO0pa;

YMCHHE YCTaHABJIMBATh B3aUMOCBSI3U MEXIYy OPraHOMIAMH KJICTKH M MX (DYHKIUSIMHU, CTPOSHUEM KJICTOK Pa3HbIX TKaHEW W WX (YHKIIHSIMH,
MEX1y OpraHaMH M CHCTEMaMU OPTraHOB y PACTCHHI, )KUBOTHBIX U YENIOBEKa U UX (QYHKIUSMU, MEX]y CHCTEMaMU OPTraHOB M UX (PYHKIMSIMH, MEXKIY
sTanaMyd OOMEHa BEIIECTB, AdTalaMU KJIETOYHOTO LHKJIA M XKU3HEHHBIX LHUKJIOB OPraHU3MOB, 3TAallaMH ASMOPHOHAIBHOTO Pa3BUTHUS, TEHOTHIIOM M
(dheHoTunoM, GEeHOTHIIOM U (PAKTOpaMH Cpebl OOMTAHHUS;

YMEHUE BBISIBIISATh OTJIMUYUATEIbHBIE PU3HAKU KUBBIX CHCTEM, B TOM YHUCJI€ PACTEHUMN, ’KUBOTHBIX U YEJIOBEKA,

YMEHHE HCIOIb30BaTh COOTBETCTBYIOIIME apPTyMEHTHI, OHOJOTHYECKYI0 TEPMHUHOJOTHUI0O M CHMBOJHUKY JJisi JIOKa3aTelbCTBa POJACTBA
OpPraHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYIIII;

YMEHHE pellaTh OMOJOTHYEeCKUe 3a7a4uu, BBIABIATH MPUYUHHO-CIEACTBEHHBIE CBS3H MEXAY HCCIEIyeMbIMU OMOJIOTHYECKHMH MPOLIECCaMu U
SIBJICHUSIMH, JIeJIaTh BHIBOJIbI U MTPOTHO3bI HA OCHOBAHUH TMOJTYUYEHHBIX PE3YJIbTaTOB;

YMEHHE BBITIONHSATH JTA00paTOPHBIEC U MPaKTHUUECKHe PaboThl, COOIII0IaTh IpaBUiia MpU paboTe ¢ yueOHBIM U 1aOOpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIOTE3bl, MPOBEPATh HMX OKCICPUMEHTAIBHBIMU CpEACTBaMH, (OPMYIHPYs I1I€Jb HUCCICIOBAHMS, AHAIU3UPOBATH
MOJIyYEHHBIE PE3YyJIbTaThl U JI€JaTh BHIBOJBL;

YMEHHUE y4acTBOBATh B YUEOHO-MCCIIEAOBATEIBCKON paboTe 1Mo OMOIOTHH, SKOJIOTHH U METUIIMHE, TPOBOJUMOM Ha 0a3e MIKOJIBHBIX HAyYHBIX
00I1eCcTB, U MyOIMYHO MPEACTABIAThH MOJYyYCHHBIE Pe3YyIbTaThl HA YICHUYECKUX KOH(EepEHIHIX;

YMEHHUE OIIEHWBATh DTHUYECKHE ACMEKThl COBPEMEHHBIX HCCIICIOBAaHUN B O0JACTU OWMOJOTHUU W MEIUIMHBI (KIIOHUPOBAHHE, MCKYCCTBEHHOE
OIUIOAOTBOPEHHUE, HAITPABIEHHOE U3MEHEHNE T€HOMA U CO3/IJaHMEe TPAHCTEHHBIX OPIraHU3MOB);

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIN BBIOOP Oyaymier mpodeccHoHanbHON NeATeTbHOCTH B 00JacTH OMOJIOTUH, MEIUIIMHBI, OMOTEXHOJIOTHH,
BETEPUHAPUU, CEIBCKOTO XO34KCTBa, MUIIEBOW MPOMBIIUIEHHOCTH, YIIyOIsaTh MO3HABATENIbHBIN WHTEpEC, HAIMPaBJICHHBIM Ha OCO3HAHHBIN BHIOOD
COOTBETCTBYIOIIEH Mpodeccuu U TPOJOJDKEHHE OHOJIOTMYECKOro OO0pa3oBaHUsS B OpPraHU3AIMAX CpEJHEro MpOo(EeCcCHOHATIBHOTO W BBICIIETO
o0Opa3oBaHHUsl.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

Ne

HanmenoBanue pa3nesnoB 1 TeM IPOrpamMMsl

KonunuectBo yacoB

OnextpoHHble (IU(POBLIC)

n/m Bcero KontpomnbHbie [IpakTuueckue o0pa3oBaTeIbHbIE PECYPChI
paboThI paboThI

1 buonorus kak Hayka 1

2 JKuBBIC CHCTEMBI M X U3yUYEHHUE 2

3 buosnorus knetku 3 1

4 XuMHUYecKasi OpraHu3aIus KJICTKA 13 3

S) Crtpoenre u GyHKINHU KICTKU 11 4

6 OOMeH BelecTB U MpeBpalleHue Y HEPTUH B 12 3
KJICTKE

7 HacnencrBennas nndopmanms u peanusanus e€ B 10 3
KJICTKE

8 JKu3HEHHBIN UK KIETKU 8 2

9 CtpoeHue u GyHKIMH OPraHU3MOB 20 3

10 Pa3MHOXEHNE U pa3BUTHE OPraHU3MOB 13 3

11 ['eHeTHKa — HayKa O HACJIEICTBEHHOCTH U 3 1
W3MEHYUBOCTH OPTraHU3MOB

12 3aKOHOMEPHOCTH HACJIENCTBEHHOCTH 15

13 3aKOHOMEPHOCTH W3MEHYNBOCTH 8 2

14 ['eHeTnKa yenmoBeka 4 1

15 Cenexuusi OpraHu3MoB 6 2

16 buorexHosorus u cHHTETHYECKast OMOJIOTHS 4 1

17 Pe3epBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 0 27




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoka KosmmuectBo wacos JlomalHee 3anaHue DIIEKTPOHHBIE
n/m Bcero | Kontponsneie | IlpakTuueckue uudpoBbIe
paboTsI paboThI o0Opa3oBaTenbHbIC
pecypcehl
1 buonorus kak KOMIUIEKCHas HayKa U KaKk 1 §1
4acTh COBPEMEHHOTO 00IIeCcTBa
2 JKuBEIC cCTEMBI M KX CBOMCTBA 1 §2
3 YpoBHEBas opraHu3anus >KMBbIX CUCTEM 1 §3
4 HcTopust OTKPBITHS U U3YYEHUS KIETKU. 1 §4
Kiterouynas teopus
5 MeTo1bI MOJIEKYIISIPHOM M KJIIE€TOYHOM 1 §5
OnoIIOTHH.
6 [IpakTuueckas pabora «M3ydeHre METO10B 1 3akoHYUTH OpopmIleHUE
KJIETOYHOU Omosioruu (xpomarorpadus, nabopaTopHON pabOTHI.
anekTpodopes, auddepeHnnaibHoe OTtBeTuTh HA
nentpudyruposanue, [T1P)» KOHTPOJIBbHBIE BOIIPOCHI
7 XHUMHYECKUN COCTAB KIETKH 1 §6
9 MruHepanbHbIE BEIIECTBA KIETKH, UX 1 §7
Ouosiornyeckas poJib
10 | OpraHuyeckue BelecTBa KJIETKH — OENKH. 1 §10
11 | JIaGoparopnas pabora «ObHapyxeHHE OEITKOB 1 §11
C TMOMOIIIbIO KAUYECTBEHHBIX PEaKIHii» OTBeTUTH HA
KOHTPOJIbHBIE BOITPOCHI
12 | CroiicTBa, Kiaccuukanys U GyHKIUU OEIKOB 1 §12
13 | OpraHnyeckne BemecTBa KICTKH — YTIIEBOJIBI 1 §9
14 | Oprannyeckue BemecTBa KIETKU — JIMIH/IBI 1 §8
15 | Hykneunossle kucnotsl. JJHK §13
16 | Hyknemnossie kuciotsl. PHK. 1 §14
17 | JJaboparopHas pabota «MccnenoBanue 1 3akoHYUTH O(hopMIIEHHE

HYKJIICHMHOBBIX KUCJIOT, BBIJICJICHHBIX U3 KJICTOK
PAa3JIMIHBIX OPraHU3MOB»

nabopaTopHON pabOTHI.
OTBeTHUTH Ha




KOHTPOJIBHBIE BOIIPOCHI

18 | Crpoenue u ¢pynkiuu ATO. Jlpyrue 1 §15
nykieosunrpudocdarsl (HTD)

19 CexBenupoBanue JIHK. Meroabl reHOMHKH, 1 3anucu B TeTpaau
TPAHCKPUNITOMUKHU, TPOTEOMUKH

20 | Metoabl CTPYKTYpHO#H OMOJIOTHH 1 §18

21 | Tunel kaetok. [IpokapuoTudeckas KieTka 1 §19

22 | CtpoeHHe SyKapHOTHUECKOM KIETKH. 1 §20

23 | [Ipaktnueckas padota «3ydeHne CBOKCTB 3aKOHYUTH OpOpMIICHUE
KJIETOYHOW MEMOPaHBI» MPAKTUIECKON PaOOTEHI.

OTtBeTuTh HA
KOHTPOJIbHBIE BOITPOCHI

24 | [ToBepXHOCTHBIN anmapar KJICTKH 1 §20

25 | OnHomemMOpaHHBIE OPTaHOUIbI KIETKH. 1 §21

26 | [Ipaktuyeckas padora «M3ydyeHue IBUKECHUS 3aKOoHUYUTH OhopmIIeHUE
[UTOIJIA3MbI B PACTUTENBbHBIX KIETKAX) MPAKTUYECKON pabOTHI.

OTBeTUTH HA
KOHTPOJIbHBIE BOTIPOCHI

27 | [lomyaBTOHOMHBIE OPTaHOMIBI KJICTKH: 1 §25
MUTOXOHJIPHH, TIIACTH/IBL.

28 | Jlaboparopnas pabota «HccnenoBanue 3akoHYUTE OhopmITeHUE
IUIa3MOJIN3a U JIETUIa3MOJIN3a B PACTUTENIbHBIX nabopaTopHOil paboTBhI.
KJIETKaxX» OTBeTuTH HA

KOHTPOJIbHBIE BOITPOCHI

29 | HemeMOpaHHBIE OPraHOUIBI KIETKH 1 §22 -23

30 | Crpoenue U GyHKIUH s1Ipa 1 §24 -25

31 | CpaBHHTENbHAS XapaKTEPUCTHUKA KIETOK 1 §26
HYKapHOT.

32 | JIaboparopHas paboTa «/3yueHue cTpoeHus 3akoHYUTH O(hopMIIEHHE
KJIETOK Pa3JINYHBIX OPTaHU3MOBY nabopaTopHON pabOTHI.

OTBeTUTH HA
KOHTPOJIbHBIE BOITPOCHI
33 | AccuMmISInUA U JUCCUMUIISIIIUS — JIBE 1 § 27




CTOpOHBI MeTabonu3ma. Tumbl oOMeHa
BEIICCTB.

34 | Jlaboparopnas pabota «13ydeHue 3akoHUUTH OhopmIteHUE
KaTAIUTUYECKOW aKTUBHOCTH ()EPMEHTOB (HA nabopaTopHON pabOTHI.
IIpUMepe aMuJIa3bl WK KaTajaasbl)» OTBeTuTH HA

KOHTPOJIbHBIE BOITPOCHI

35 | ®depMeHTATUBHBIN XapaKTep PeaKui 1 § 12
KJICTOYHOTO MeTaboJIn3Ma.

36 | JlabopaTopHas paborta «3ydyeHue 3aKOHYUTH OpOopMIICHHE
(hepMEHTATUBHOTO PACHICTUICHUS TIEPOKCUIA nabopaTopHOi paboOTEHI.
BOJIOPOJIa B PACTUTEIIBHBIX M YKHBOTHBIX OTBeTUTH HA
KJIIETKaxX) KOHTPOJIbHBIE BOITPOCHI

37 | benku-akTUBaTOPHI U OETKU-UHTHOUTOPHI 1 3anucu B T€Tpaau

38 | ABToTpodHBII THIT 0OOMEHA BEIICCTB 1 3anucu B TeTpaau

39 | ®oTocuHTE3 1 §31

40 | XemocHHTE3. 1 §30

41 | JIabopatopHas pabora «CpaBHEHHE IIPOIIECCOB 3akoHYUTH OhopmITeHUE
(OTOCHHTE3a U XEMOCHHTE32) nabopaTopHOit paboTHI.

OTtBeTuTh HA
KOHTPOJIbHBIE BOITPOCHI

42 | Ana>poOHBIe Opranu3Mbl. Buiel OposkeHwsl. 1 §28

43 | JlaGopatopHas pabota «CpaBHEHHUE MPOLIECCOB 3akOoHYUTH OhopMIIeHHE
OpO’KEHUS U JBIXaHUS» 1abopaTopHOM paboOTHI.

OTBeTuTh HA
KOHTPOJIbHBIE BOITPOCHI

44 | A>poOHbIe OpraHU3MBbl. DTarbl 1 §29
SHEPreTHYecKoro oOMeHa

45 | DHeprus MeMOpPaHHOTO TpaJIueHTa MPOTOHOB. 1 3anucu B TeTpaau
Cunre3z AT®: pabora npotoHHoi AT®-

CHHTA3bl

46 | Peaknum MaTpuyHOTO CHHTE3a 1 §32

47 | Tpanckpunuusi — Matpudsblii cuaTe3 PHK 1 §32

48 Tpancnauus u e€ 3ransl 1 §33




49 | KogupoBanue aMuHOKHCIOT. Posb pubocom B 1 §33
O6uocuHTe3e Oenka
50 | Opranm3anus reHoMa y MpoKapuoT U 1 3anucu B TeTpaau
AYKapHOT
51 | MosekyssipHbIe MEXaHU3MbI IKCIIPECCUU 1 3amucu B TeTpau
TCHOB Y DYKapHOT
52 | Bupycel — BHeKIIeTOUYHBIC (DOPMBI KU3HHU U 1 §16
O0JIUTaTHBIC NAPA3UTHL.
53 | [Ipaktuueckas padora «Co3gaHue MoIeIu 3aKOHYUTH OpOopMIICHHE
BHUpYCa» MPAKTUIECKON PaOOTEHI.
OTtBeTuTh HA
KOHTPOJIbHBIE BOIIPOCHI
54 | BupycHble 3a0051eBaHuUs YeIOBEKA, JKUBOTHBIX, 1 §17
pacTeHui
55 | HanorexHoornu B OMOJIOTHH U MEIULIMHE 1 3anucu B TETpaau
56 | )Ku3HCHHBIH MK KICTKH 1 §35
57 Marpuunsiii cuaTe3 JJHK 1 3anucu B TeTpaau
58 | XpomMoCOMBL. 1 3anucu B T€Tpaau
59 | JIaboparopnas pabota «/3ydeHne XpoMocom 3akoHYUTH OhopmITeHUE
Ha TOTOBBIX MUKpOTIpErapaTax» nabopaTopHOi paboTHI.
OTBEeTUTH HA
KOHTPOJIbHBIE BOTIPOCHI
60 | JleneHue KIETKH — MHTO3 1 §36
61 | Tumns! knerok. Kaproknnes v IUTOKHUHES 1 3amnucu B TETpaau
62 | JlJaboparopnas pabota «HalOmronenne MuTo3a 3akoHYUTH OhopmITeHUE
B KJIETKAaX KOHUMKA KOpeIlIKa JyKa (Ha nabopaTopHOi paboTHI.
TOTOBBIX MUKPOTIPEapaTax)» OTBeTUTH HA
KOHTPOJIbHBIE BOTIPOCHI
63 | Perymsnus >kW3HEHHOTO ITMKIIA KJIETOK 1 § 34
64 Opranusm Kak €IMHOE [EJI0e 1 3anucu B TETpaau
65 | TkaHu pacTeHUil. 1 3anucu B TETpaau
66 | JJaboparopuas pabota «/3ydeHne TkaHeH 3aKoHYUTH OhopmITeHUE

pacTeHu

1a0opaTopHOil paboTHI.




OTBeTUTH HA
KOHTPOJIBHBIC BOIPOCHI

67 TkaHU KUBOTHBIX U YEJIOBEKA. 1 3anucu B TeTpaau
68 | Jlaboparopnas pabota «/3y4ueHue TkaHen 3akoHUUTH OhopmIteHUE
AKUBOTHBIX)» n1abopaTopHOi paboOTHI.
OTBeTUTh HA
KOHTPOJIbHBIE BOTIPOCHI
69 | Opranbsl. CUCTEMBI OPTAHOB. 1 3amnmcu B TETpaau
70 | JlabopaTopHas pabota «l3y4eHue opraHoB 1 3aKOHYUTH OpOopMIICHHE
I[BETKOBOT'O PACTECHUS» nabopaTopHOil paboTHI.
OTtBeTuTh HA
KOHTPOJIbHBIE BOITPOCHI
71 | Onopa Tena opraHu3MoB 1 3anucu B T€Tpaau
72 | JIBmkeHUe OpraHu3MoB 1 3anucu B TeTpaau
73 | Iluranue opraHu3MoB 1 3anucu B T€Tpaau
74 | IlutaHue MO3BOHOYHBIX KUBOTHBIX. 1 3amnucu B TeTpaau
[TumeBapuTenpHas cucTeMa 4eIoBeKa
75 | JlpixaHue opraHu3mMoB 1 3anucu B T€Tpaau
76 | JIpIxaHue NO3BOHOYHBIX KUBOTHBIX U 1 3anucu B TeTpaau
4eJI0BEKa
77 | TpancnopT BelecTB y OpraHu3MOB 1 3anucu B TeTpaau
78 | KpoBeHocHas cucTemMa MO3BOHOUHBIX 1 3anucu B TeTpaau
KMBOTHBIX U YEIOBEKa
80 | Beienenue y opraHu3MoB 1 3anucu B TETpagu
81 | 3ammra y opraHu3MoB 1 3anucu B TeTpaau
82 | MmMmyHHast cucTeMa 4eaoBeKa 1 3anucu B TeTpaau
83 | PazapaxuMocTh U perymsius y OpraHu3MOB 1 3amnucu B TETpaau
84 | I'ymopanbHast peryJsius U dHIOKPHHHAS 1 3anucu B TeTpaau
crcTeMa KUBOTHBIX M YeJIOBEeKa
85 | ®opmbI pa3MHOXKEHHS OPTAaHU3MOB 1 § 39
86 | [TomoBoe pa3MHOXKEHHE 1 §38
87 | Metio3 1 §37
88 | 'amerorene3. OOpa3oBaHUE W pa3BUTHE 1 §38




ITIOJIOBBIX KJICTOK.

89 | JlabopaTopHas pabota «/3ydeHue cTpoeHus 3aKOHYUTH OpOopMIICHHE
MOJIOBBIX KJIETOK Ha FOTOBBIX nabopaTopHOil paboTHI.
MUKpOIIpernaparax» OTtBeTuTH HA

KOHTPOJIbHBIE BOIIPOCHI

90 | MaauBuayaibHOE PA3BUTHE OPTAaHU3MOB — §40
OHTOTEHE3

91 | 3akyaaka OpraHoB M TKaHEH U3 3apOJIBIIIEBBIX §41
JIMCTKOB

92 | Poct u pa3BuTHE KUBOTHBIX. §41

93 | JIaboparopnas pabota «BrisiBneHHe 3akoHYUTH OpopmIleHUE
MIPU3HAKOB CXOJICTBA 3apOAbIIICH nabopaTopHON pabOTHI.
MO3BOHOYHBIX JKUBOTHBIX» OTBeTUTH HA

KOHTPOJIbHBIE BOITPOCHI

94 | Pa3MHOXKEHHE U pa3BUTUE PACTCHUIA. 3anucu B TeTpaju

95 | JIaboparopnas pabota «CTpoeHHE OpraHOB 3akoHYUTH OpopmIieHUE
Pa3MHOXKEHHUS BBICIIUX PACTECHUI» 1ab0paToOpHOM pabOTHI.

OTBeTuTh HA
KOHTPOJIbHBIE BOITPOCHI

96 | Mcropus cTaHOBJICHUS U Pa3BUTHS T€HETHUKU 3amucu B TETpaau
KaK HayKH

97 | OcHOBHBIE OHATHUS U CHMBOJIBI T€HETHKHU. 3amnucu B TETpaau

98 | Jlaboparopnas padota «/lpo3oduna kak 3akoHYUTH OhopmITeHUE
O00BEKT FeHETUYECKUX UCCIICOBAaHUII» nabopaTopHOil paboTBhI.

OTBeTUTH HA
KOHTPOJIbHBIE BOITPOCHI

99 | 3akOHOMEPHOCTH HACJICIOBAHUS IPU3HAKOB. §43
MoHOrubpuIHOE CKpelBaHue.

100 | INpakTudeckas padota "M3yueHne 3akoHYHTH O(hopMIICHUE
pe3yabTaTOB MOHOTMOPUHOTO CKPEIIMBAHUS nabopaTopHOil paboThI.
y npo3o¢uisr" OTBeTUTH HA

KOHTPOJIbHBIE BOITPOCHI

101 | Iluromornvyeckne OCHOBBI MOHOTHOPHTHOTO §43




CKpELIUBaHUs

102 | Ananusupyroriee ckpemuBanue. Hemonnoe 1 §44
JOMHUHHUPOBAHHE
103 | luruOpugHoe CKpelBaHue. 1 §45
104 | IIpakTrueckas padora «M3yuenune 3aKOHYUTH OpOpMIICHHE
PE3yNbTaTOB TUTHOPUIHOTO CKPEIIUBAHUS Y MPAKTUIECKOH pabOTEHI.
Ipo30GUIIb» OTBeTUTH HA
KOHTPOJIbHBIE BOTIPOCHI
105 | [{uTosoru4ecKue OCHOBBI JUTHOPHUIHOTO 1 §45
CKpEIIUBAHUS
106 | CuemuieHHOE HACJIEIOBaHKE IMPU3HAKOB 1 §46
107 | XpomocomHas TeOpHsl HACICICTBEHHOCTH 1 §47
108 | I'enetnka mosa 1 §48
109 | 'eHoTHO Kak LIEJIOCTHAS CUCTEMA 1 §48
110 | I'eneTHyecKuii KOHTPOJIb PA3BUTHUS PACTECHUH, 1 3anucu B TeTpagu
KUBOTHBIX U YEJIOBEKA
111 | 3meHunBOCTH NpU3HAKOB. Bubl 1 §49
W3MEHYUBOCTH
112 | MoaudukanmonHas H3MEHINBOCTh 1 §49
113 | BapuanuoHHbli psJ ¥ BapUallMOHHAs KpUBasl. 1 §49
114 | JlaboparopHnas padota «MccrnenoBanue 3aKoHUYUTH OpopmIIeHHE
3aKOHOMEPHOCTEH MOAU(PHUKAITMOHHOMN nabopaTopHOi pabOTHI.
M3MEeHYUBOCTH. [locTpoeHre BapraimOHHOTO OTBeTUTH HA
psifa ¥ BaprHallMOHHOM KPUBOI KOHTPOJIbHBIE BOTIPOCHI
115 | I'eHoTUNUUYECKast K3BMEHYHUBOCTb. 1 3anucu B TeTpaau
KoMbOunHaTtuBHast ©3MEHUHUBOCTD
116 | MyrannonHasi ”3MEHYHBOCTh 1 §49
117 | . IIpakTuueckas pabota «Myrauuu y 3aKoHUYUTH OpopmIIeHHE
npo30¢ bl (Ha TOTOBBIX MUKpPOIIpernapaTax)» MPAKTUIECKONH pabOTHI.
OTBEeTUTH HA
KOHTPOJIbHBIE BOTIPOCHI
118 | 3akoHOMEpPHOCTH MYTAITMOHHOTO TIPOIlecca. 1 3anucu B TeTpaan

ONUTreHETHKA U SITUTSHOMUKA




119

I'eneTuka uenoBexa.

3anucu B TeTpaau

120 | IIpakTuueckas pabora «CocTaBlieHHE U 3aKOHYUTH OpOopMIICHHE
aHaJN3 POJIOCIOBHOI» MPAKTUIECKON PaOOTEHI.
OTtBeTUTh HA
KOHTPOJIbHBIE BOTIPOCHI
121 | MeTtoabl MEAUIIMHCKOM T'€HETUKHU 3anucu B TeTpaau
123 | 3HaueHue MeIUIIMHCKOI T'€HETUKU B 3anucu B TeTpaan
MPEIOTBPALICHUH U JICYCHUN TeHETUIECCKUX
3a00JIeBaHUI YeIIOBeKa
124 | OCHOBHBIC IOHSTHS CCIICKIUU. §50
125 | Jlaboparopnas pabota «3ydyeHnue copToB 3akoHYUTH OpopmIleHUE
KYJIbTYPHBIX PACTEHUH U TIOPOJI JOMAIIHUX 1ab0paToOpHOM pabOTHI.
KUBOTHBIX)» OTBeTUTH HA
KOHTPOJIbHBIE BOIPOCHI
126 | Metoabl ceneKunOHHON pabOTHI. 3akoHYUTH OpopmIleHUE
Jlaboparopuas pabora «/3y4eHne METOI0B nabopaTopHON pabOTHI.
CEJIEKIIMH PACTCHUI» OTBeTUTH HA
KOHTPOJIbHBIE BOIIPOCHI
127 | JlocTHyKeHUs CeNEKIIMKU PACTEHUN 1 §50
KUBOTHBIX.
128 | Ilpaktuueckas padota «I[IpuBHBKa pacTeHHI» 3akOoHYUTH OhopMIIeHHE
MPAKTUYECKONH pabOTHI.
OTBeTuTh HA
KOHTPOJIBbHBIE BOIPOCHI
129 | CoxpaHenue, n3y4eHHEe 1 MCIIOIb30BaHNIE §o1
TeHETUYECKUX PECYPCOB
130 | buorexHomOrMs Kak HayKa M OTPacib §o1
MIPOM3BO/JICTBA.
131 | Ilpaktudeckas padota «M3yueHrne 00BEKTOB 3aKoHYUTH OpopmIIeHHE
OMOTEXHOTIOTHI MPAKTUIECKONH pabOTHI.
OTBEeTUTH HA
KOHTPOJIbHBIE BOTIPOCHI
132 | OcHOBHBIC HAIIPABJICHUST CHHTETHYCCKON 3anucu B TeTpaan




OHOIOruu

133

XpOMOCOMHaﬂ W I'CHHAasA NHXKXCHEPH.
MGI[I/H_[I/IHCKI/IC OMOTEXHOJIOT U

3anucu B TeTpaau

134

PesepBHriit ypok. [ToBTOpenue, 06001eHu e,
CHCTeMaTH3allnsl 3HAHUH

135

PesepBHriit ypok. [ToBTOpenue, 06001meHue,
CUCTEMaTHU3alMs 3HAHUU

136

PesepBHrlit ypok. [ToBTOpeHue, 06001meHue,
CUCTEMaTHU3alMs 3HAHUU

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

136

27

YYEBHO-METOJUYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

METOANYECKHUE MATEPHUAJIBI U1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

OI'BHY «HCTUTYT cTpaTeruu pa3BUTHS 00pa30BaHUs»
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