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MNOSICHUTEJIBHAS 3AITUCKA

[Tporpamma no yuebnomy npeamery "buonorus" (nanee - Ononorus) Ha ypoBHE CpeiHEro oo1ero oopazoBanus pazpadoTaHa Ha OCHOBE
®denepanpHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit deneparuny, @I'OC COO, Konnenmuu npenogaBaHus
yueOHoro npenmera «broaorus» U OCHOBHBIX MOJIOKEHUH (penepaibHON paboyel mporpaMMbl BOCIIUTAHUS.

VYuebubiit npeamer «buonorus» yrmyOnénnoro ypoBHs uzydenus (10—11 kiaccel) sBIsSieTCsl OJHUM U3 KOMIIOHEHTOB NPEIMETHOM
obmactn «EctecTBenHO-HayuHble npeamersl». CormacHo mnonoxenusM OI'OC COO mnpoduibHble ydyeOHBIE NpEAMETHI, H3y4yaeMble Ha
yriyOJIEHHOM YPOBHE, SIBIISTFOTCS criocoOoM auddepeHnanuy oOydeHusl Ha YPOBHE CPEIHETO O0IIEero o0pa3oBaHus M MPU3BaHbI 00ECIICUYUTh
IIPEEMCTBEHHOCTb MEXAY OCHOBHBIM OOIIMM, CPEIHUM OOLIMM, CPEIHUM INpOo(ecCHOHAIBHBIM U BBICIIUM oOpa3oBaHueM. B To xe Bpems
KaX/IbI U3 3TUX y4eOHBIX MPEIMETOB JIOJKEH ObITh OPUEHTUPOBAH HA MPHOPHUTETHOE pelIeHHE 00pa30BaTENbHBIX, BOCIUTATEIBHBIX H
pa3BUBAIONIMX 3a/1a4, CBS3aHHBIX C MpodopUeHTAlMe 00yJYaromMXCsi U CTUMYJIMPOBAHHWEM HHTEpeca K KOHKPETHOW O0JIACTH HAy4YHOTO
3HaHUS, CBA3aHHOTO ¢ OMOJIOTUEH, MEAULIMHOMN, SKOJIOTHEH, ICUXO0JIOTUEH, CIOPTOM UM BOCHHBIM JIEJIOM.

[Tporpamma no yue6HOMy npenmMety "buosnorus" naér npeacraBieHue o LeIu U 3a7adax u3ydeHus yueOHoro npenmera «buonorus» Ha
yriayOnEéHHOM ypOBHE, OIpeaesieT 00s3aTelIbHOE (MHBAPUAHTHOE) MPEAMETHOE COJEP)KAHUE, €r0 CTPYKTYpUPOBAaHUE IO pa3jesiaM U Temaw,
pacmpenelneHne Mo KiaccaM, PEKOMEHIYET IIOCIEeI0BaTeIbHOCTh M3y4eHUs Y4YeOHOro warepuaja C Y4€TOM MEXKIIPEIMETHBIX MU
BHYTPUIIPEIMETHBIX CBSA3€H, JJIOTMKU y4eOHOTro Mpolecca, BO3pacTHRIX 0coOeHHOocTel o0ydaromuxcs. B nporpamme o 6uosnoruu peanu3oBaH
IOPUHIUI TPEEeMCTBEHHOCTH C H3y4YE€HHEM OMOJIOTMM Ha YpOBHE OCHOBHOTO oOmiero obpa3oBaHMs, Onarojapsi 4emy I[pOCMaTpUBaeTcs
HANpaBJICHHOCTh Ha TMOCIEAYIONIee pPa3BUTHE OHMOJIOTMYECKHX 3HAHWW, OPHEHTHPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, KOJOTMYECKOTO MBIIIJICHUS, MPEACTAaBICHUI O 310pOBOM 00pa3e KH3HU, Ha BOCHUTaHHE OEpEeKHOTO OTHOLIEHUS K
OKpy’Karoliel mpupoJHoi cpene. B mporpamme mo 61os1oruu Takxke Moka3aHbl BO3MOKHOCTH yuyeOHOro npeaMera «buonorus» B peanusanuu
tpeboBanuit ®I'OC COO K IUIaHUPYEMbIM JIMYHOCTHBIM, METANpeAMETHBIM U IMPEIMETHBIM pe3ylibTaTaM O0Oy4eHus U B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATENIbHOM AEATEIbHOCTH 00YyYaOIIMXCsl IO OCBOCHUIO COJIEpKaHUSI OMOJIOTHYECKOro 00pa3oBaHusl Ha YpOBHE
cpenHero odmiero oopa3oBaHus.

VYuebHblit npenMer «buonorus» Ha ypoBHE cpelHero oouero odpa3zoBaHMs 3aBeplIaeT OHOJOrMYeckoe oOpa3oBaHHE B UIKOJE U
OpPUEHTHPOBAH Ha PACHIMPEHHE U YIIyOsieHHe 3HAHMH 00ydarolmuxcs O XHUBOW MPHUPOJE, OCHOBAX MOJEKYJISPHOM M KIETOUYHOW OMOJIOTHH,
3SMOPHOJIOTUH U OMOJIOTHH Pa3BUTHUS, TEHETUKHU, CEJIEKIIMH, OMOTEXHOJIOTHH, SBOJIFOLIMOHHOTO YUYE€HHUS U IKOJIOTHH.

Nzyuenue yueOHoro npenmera «buonorus» Ha yriayOJIeHHOM ypOBHE OPUEHTHPOBAHO HA MOJATOTOBKY O0OYYAIOIIUXCS K MOCIEIYIOMIEMY
MOJYYEHUIO0 OMOJIOrMyeckoro o0Opa3oBaHUs B By3axX M OpraHH3alMsX CpeAHero mnpogeccuoHanbHOro oOpasoBaHusi. OCHOBY €ro CoaepsKaHus
COCTaBJIIET CUCTEMa OMOJIOTMUECKUX 3HAHWM, MOJyYEHHBIX MPU W3YYEHUH OOY4arOIIMMUCS COOTBETCTBYIOIIMX CHCTEMATHUYECKHX pa3felioB
OMOJIOTUM Ha YpOBHE OCHOBHOTO 001ero obpaszoBanus, B 10—11 kiaccax 3TH 3HaHMS MOIY4arOT pa3BUTHE. Tak, paclIUpeHbl U YriyOJaeHbI
OHMOJIOTHYECKHE 3HAHUSI O PaCTEHUSX, KUBOTHBIX, TpHOax, OaKTepusix, OpraHiu3Me 4YeaoBeKa, 00IUX 3aKOHOMEPHOCTAX JKU3HHU, JOMOJIHUTEIBHO
BKJIIOYEHbI OMOJIOTMYECKHE CBEICHMS NPUKIAJHOTO M MOUCKOBOTO XapaKTepa, KOTOpble MOXKHO HCHOJb30BaThb KaK OPHEHTUPHI IS



nocienyomero Beibopa npodeccun. BozMokHa Takke MHTErpanusi OMoJIOrH4ecKuX 3HaHUH C COOTBETCTBYIOLUIMMHU 3HAHUSAMU, OJYyYEHHBIMU
00y4aroImyUMUCS MPH U3Y4EeHUH (PU3UKH, XUMUH, Treorpaduu 1 MaTeMaTHKH.

CrpykTypa nporpaMMsl 1o yaeOHoMy npenMeTy "buosnorus" oTpaxaer CUCTEMHO-YPOBHEBBIN U 9BOJIOIMOHHBIN MOIXOABI K H3yYECHUIO
6uosnoruu. CoriaacHo MM, M3Yy4arOTCs CBOICTBA M 3aKOHOMEPHOCTH, XapaKTepHbIE Ul JKUBBIX CHUCTEM pa3HOrO YPOBHS OpraHM3aLUU,
9BOJIIOLIMM OPraHUYECKOro Mupa Ha 3emjie, COXpaHEHHUs OMOJIOTMYEeCKOro pasHooOpasus miaHeTel. Tak, B 10 kiacce M3ydyaroTCsl OCHOBBI
MOJICKYJISIPHOW ¥ KJIETOUHOW OMOJIOTHH, SMOPUOJIOTHH M OWOJIOTUH PA3BUTHUS, TCHETUKU W CEJIEKIHMH, OMOTEXHOJOTHH M CHHTETHUYECKOU
OMOJIOTHH, aKTYyaJH3UPYIOTCS 3HAHUS OOydYaroUIMXcs 1Mo OOTaHWKE, 300JI0THH, aHATOMHHM, (GHU3HOIOruM denoBeka. B 11 kmacce m3ydarorcs
9BOJIIOLIMOHHOE YYEHHE, OCHOBBI 3KOJIOTUHU U yueHHe 0 Ouocdepe.

VYuebublil npeamer «buoorus» npu3BaH 00eceYnTh OCBOCHUE 00yUYarOIIUMUC] OMOIOIHYECKUX TEOPUM M 3aKOHOB, UAEH, IPUHIUIIOB
U TIpaBWJI, JISKAIMX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MUpPA, 3HAHWWA O CTPOCHHWH, MHOTOOOpA3WU M OCOOEHHOCTSIX
KJIETKW, OpraHu3Ma, MONYJSLUU, OMOLEHO03a, 3KOCHUCTEMBI, O BBIJAIOLUIMXCS HAYYHBIX JIOCTHKEHHUSX, COBPEMEHHBIX MCCIEIOBAaHUSAX B
OMoJIOrny, NMPUKIAJHBIX aCHEeKTaX OMOJIOrMYEeCKUX 3HaHWH. J[7s pa3BUTHS M NMOAJIEP)KaHUS MHTEpeca o0ydaroImuxcs K OMOJOrHH Hapsly co
3HAYUTEIbHBIM 00BbEMOM TEOPETHUYECKOr0 MaTepuana B COAEP)KaHUM IPOrpaMMBbl 110 OMOJIOTMU HPESYCMOTPEHO 3HAKOMCTBO C MCTOpHUEH
CTaHOBJICHUS U Pa3BUTHS TOM WM MHOW oOnacTu OMOJIOrMH, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B pEIICHHE BaKHEUIIUX
OHMOJIOTUYECKHUX M HKOJIOTHYECKUX MTPOOIIEM.

Llens u3yuyenus yuyeOHoro npeamera «buonorus» Ha yriayOn€HHOM YpOBHE — OBJIaJIEHHE OOYHYAIOUIMMMUCSA 3HAHMSIMU O CTPYKTYpPHO-
(YHKLIMOHAJIBHON OpraHu3alMd >KUBBIX CHCTEM Ppa3HOrO0 paHra M NpUOOpETEeHHE YMEHUN HCIOJb30BaTh 3TH 3HaHMUA B (OpPMUPOBAHUU
WHTEpeca K OmnpeAes€éHHON 00JacTu mpodecCuOHaTbHON NeATeTbHOCTH, CBSI3aHHOW C OWMOJIOTHEH, WM K BBHIOOPY y4eOHOTO 3aBEICHHS s
IPOJOKEHUS OMOJIOTHYECKOr0 00pa3oBaHUsl.

JlocTikeHue Lenu u3ydeHus yueOHoro npenmera «buonorus» Ha yrinyoa€HHOM ypoBHE 00ecrieunBaeTCs pellieHHeM CIIEAYIOLINX 3aay:

OCBOCHME 00YUaIOIIUMUCS CUCTEMbl OMOJIOTHYECKUX 3HAHUN: 00 OCHOBHBIX OMOJIOTMYECKUX TEOPUAX, KOHIETIHUAX, THIIOTE3aX, 3aKOHAX,
3aKOHOMEPHOCTSIX M IMpaBWJIaX, COCTABISIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAyYHYI0 KAapTHHY MHUpPA; O CTPOEHHHM, MHOIo00pazuu Hu
OCOOEHHOCTSIX OMOJOTMYECKUX CHCTEM (KJIETKA, OpraHu3M, IOMyJsALHus, BUA, OHOreoneHos3, Ouocdepa); O BBIIAOIIUXCS OTKPBITUAX U
COBPEMEHHBIX MCCIIEJOBAHUAX B OMOJIOTUY;

O3HAaKOMJICHHE OOy4arolMXCsi C METOJaMM TIO3HAaHMs >KMBOM HPUPOABI: HCCIEIOBATENbCKMMU METOJaMH OHOJIOTMYECKUX HayK
(MOJNEKYISIpPHON W KJIETOUYHOM OMONOrHH, SMOPHUONIOrMM U OWOJIOTMU Pa3BUTHS, T€HETHKH U CEJIEKIMH, OMOTEXHOJOTUU U CUHTETHUYECKOM
OMOJIOTUH, TAJEOHTOJIOTHH, IKOJIOTHUH); METOJaMU CAaMOCTOATEIBHOTO MPOBEIACHHS OMOJOTMYECKHX HCCIeAOBaHUM B Jaboparopuu U B
npupoze (HaOmroieHne, U3MepeHue, SKCIEPUMEHT, MOICITUPOBaHKE);

OBJIaJICHUE OOYYaAIOUIMMUCA YMEHHSIMU: CaMOCTOSITENIbHO HaXOJUTh, aHAJIM3UPOBATh U HCIIOJIB30BaTh OMOJIOTHYECKYI0 MH(OPMAIHIO;
MOJIb30BAThC OWOJIOTMYECKOM TEPMHUHOJIOTMEH M CHUMBOJIMKOW; YCTAaHaBIMBaTh CBSI3b MEXKIY pa3BUTHEM OHMOJOTHH U COLMAJIbHO-
SKOHOMMYECKHMH M SKOJOTMYECKHMMH MpoOJeMaMy YeJOBEYeCTBA; OILIEHUBATh IOCIEACTBHS CBOEH JE€ATENbHOCTH IO OTHOIIEHUIO K



OKpY’Karollled MNPUPOJHON cpele, COOCTBEHHOMY 3/I0POBBIO U 3J0POBBIO OKPYXKAIOLIUX JIO/IeH; OOOCHOBBIBATH W COOJIIOJIaTh MEpPHI
npopMIakTUKM HMHQEKIMOHHBIX 3a00JIeBaHM, TpaBWia TOBEACHUS B TMpHUpPoJAe U oOecredeHuss Oe30macHOCTH COOCTBEHHOMU
KHU3HEIEATSIIFHOCTH B UYPE3BBIYAWHBIX CHTYaLUSAX IMPHPOTHOTO M TEXHOICHHOTO XapaKTepa; XapaKTepH30BaTh COBPEMEHHBIC Hay4HBIC
OTKPBITHS B 00J1acTH OUOJIOTHH;

pa3BUTHE Yy O0YYaIOIIUXCSI HHTEUIEKTYaIbHBIX U TBOPUYECKHX CIHOCOOHOCTEH B Ipoliecce 3HAKOMCTBA C BBLAAIOIIUMUCA OTKPBITHUSIMU U
COBPEMEHHBIMU HCCJIECIOBAHUSAMHU B OMOJIOTHH, PEIIAEMBIMU €10 NpoOJIeMaMu, METOAOIOrHel OMOJOTHYECKOTO MCCIIEeIOBAHUSA, TPOBEICHUS
AKCIIEPUMEHTAIBHBIX HCCIIEIOBAHNHN, pEIIeHHs] OMOJIOTMUECKUX 3a1a4, MOJICTTUPOBAHUS OMOIOTHUECKUX OOBEKTOB U IMPOLIECCOB;

BOCIIMTAaHUE y OOYyYaroUIMXcs LIEHHOCTHOTO OTHOIIEHHUS K >KMBOM MPUPOJE B IIEJIOM M K OTICIbHBIM €€ OObEeKTaM U SIBJICHUSM;
dbopMupOBaHUE IKOJOTUUYECKON, FT€HETUUECKON IPaMOTHOCTH, OOIIeH KyJIbTyphl MOBEACHUS B MPUPOJIC; UHTETPALUU €CTECTBEHHO-HAYUHBIX
3HAHHI;

npruobpereHne 00yJaroIMMHIC KOMIIETEHTHOCTH B PAallMOHAIBHOM IPUPOIOTIONBF30BaHUH (COOIIOACHNE TPABUII IOBECHHS B IPUPOJIE,
OXpaHbl BHJIOB, SKOCUCTeM, Ouocdepbl), COXpaHEHHWU COOCTBEHHOIO 3I0POBbS W 3J0POBbSl OKPYXKAIOIIUX JHOACH (coOntoneHus mep
npodunakTuku 3a0oiieBaHuM, obecrieueHue 0€30MacHOCTH JKU3HEEATEIbHOCTH B UPE3BbIUAHHBIX CHUTYAIUSIX MPHUPOJAHOTO M TEXHOTCHHOTO
XapakTepa) Ha OCHOBE UCIOJIb30BaHUs OMOJIOTHYECKUX 3HAHUN U YMEHHI B TIOBCEIHEBHOM KU3HU,

CO3/JIaHHME YCJIOBUHM JJIi OCO3HAHHOTO BbIOOpa OOYyUYaIOLIMMUCS HHAMBHUIYabHOM 00pa30BaTeIbHONW TPAEKTOPHH, CIIOCOOCTBYIOLIEH
nocleaAyemMy npodeccnoHalIbHOMY CaMOOIPEIETICHHUIO, B COOTBETCTBUU C MHIMBUIyaTbHBIMU HHTEPECAMHU U MOTPEOHOCTSIMH PETHOHA.

OO1ee 9KucIo 4acoB, OTBEIEHHBIX Ha M3Y4YeHHE OMOJIOTUM Ha YriayOJIEHHOM ypOBHE cpeqHero oluiero oOpa3oBaHus, coctaBiser 204
yaca: B 10 kitacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102 ygaca (3 yaca B Heeno).

OT60p OpraHM3alMOHHBIX ()OPM, METOJIOB M CPEICTB OOyUEHHsI OMOJIOTHH OCYIIECTBISIETCS C YUYETOM CHEIH(HUKH €0 COACpKaHUs H
HalpaBJIEHHOCTH Ha MPOJIOJKEHNE OMOIOTHYECKOro 00pa3oBaHus B OpraHU3alUiX CpeIHEro NpoheCcCHOHATLHOTO U BBICIIEr0 00pa30BaHMsL.

OO0s3aTenbHBIM YCIOBUEM IPU 00y4YEeHUH OMOJIOTHU Ha YIIIyOJEHHOM YpPOBHE SIBJII€TCS IPOBEIEHUE JaO0OPATOPHBIX M MPAKTHYECKUX
pabot. Takxke ydactie oOydarOMIMXCsl B BBIMOJHEHHH TPOEKTHBIX M y4eOHO-HCCIIEIOBATENECKAX paboT, TeMaTHKa KOTOPBIX OINPENesIeTCs
YYUTENIEM Ha OCHOBE UMEIOIINUXCSI MATEPUATbHO-TEXHUIECKAX PECYPCOB U MECTHBIX PUPOIHBIX YCIOBUH.

COAEPXAHUE OBYYEHUSA

10 KVIACC

CopepxaHue MpOrpaMMbl, BBIAECIEHHOE KYPCUBOM, HE BXOJUT B IPOBEPKY rocyAapcTBEHHON ntorosoi arrecraunu (I'MA).

Tema 1. Bnosnorus kak Hayka

CoBpemeHHass OuoONOrus — KOMIUIEKCHas Hayka. KpaTkas ucrtopust pa3BuTusi Ouosioruu. buonormueckue Hayku W HM3ydaemble HMH
HpO6HeMBI. qDYH)IaMeHTaJ'II)HI)Ie, IMPUKIAAHBIC U ITIOMCKOBBIC HAYYHBIC HCCIICAOBAHHNA B OHOJIOTHH.



3nayeHue OWoJOrHMM B (DOPMUPOBAHMM COBPEMEHHOW €CTeCTBEHHO-HAy4yHOW KapTHHbI Mupa. [Ipodeccun, cBs3aHHbIE ¢ OHMOIOTHEH.
3Ha4yeHne OUOJIOTUH B MIPAKTHYECKON JAEATEIBHOCTH YEIOBEKa: MEIUIIMHE, CETbCKOM X03SHCTBE, MPOMBIIIICHHOCTH, OXPaHE IPHPO/IBL.

JdemoHcTpauuu

[Toptpetsr: Apuctorens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. Jdapsun, Y. I'apeeit, I'. Mennens, B. 1. Bepnanckuii, U. I1. I1aBnos, U.
N. Meunukos, H. U. Basunos, H. B. Tumodees-Pecorckuit, J[x. Yorcon, ®. Kpuk, J. K. benses.

TaGnuuer u cxembl: «CBsI3b OMOJIOTHH € APYTUMHU HayKaMu», «CructemMa OMOIOrHYeCKIX HaYK.

Tema 2. ’KuBble cuCTEeMbI M UX U3yYeHHUE

XKusbie cuctembl Kak mpeamer u3ydeHus Ouosiornu. CBOICTBa KHBBIX CHUCTEM: €IMHCTBO XMMHUYECKOTO COCTaBa, AMCKPETHOCTh U
LEJIOCTHOCTh, CJOXHOCTh U YIOPSJAOYEHHOCTb CTPYKTYpbl, OTKPBITOCTb, CaMOOPIaHMU3AlMsl, CAMOBOCIPOU3BEICHHUE, Ppa3IPaKUMOCTbh,
U3MEHUYUBOCTb, POCT U Pa3BUTHE.

YPOBHU OpraHu3aluy KUBBIX CUCTEM: MOJIEKYJISIPHBIH, KJIIETOUHbIN, TKAHEBBIN, OPraHU3MEHHBIHN, TONMYISALUOHHO-BUIOBOM, IKOCUCTEMHBII
(Obuoreonenoruyeckuii), 6uocdepusiif. IIpouecchl, nmpoucxoasime B XKUBbIX cucteMax. OCHOBHBbIE MpU3HAKH kuBOro. JKu3Hb Kak ¢opma
cyuiecTBoBaHMs Marepuu. Hayku, usyuaroniyie »KuBble CUCTEMBI HA Pa3HbIX YPOBHAX OpraHU3ALMH.

N3ydyenne xuBbIX cucTeM. Metoasl Omosiornyeckoil Hayku. HaOnroneHue, M3MepeHHe, SKCICPUMEHT, CHCTEMAaTH3allvs, METaaHaU3.
[lonsiTue o 3aBUcHMMON M He3aBUCHMOM nepeMeHHOW. [lnmanupoBanue skcnepumenta. [loctaHoBka u mpoBepka runote3. HyneBas rumoresa.
[Tonatue BBIOOpPKM U €€ JocTOBepHOCTh. Pa3bpoc B Ouosnornueckux MaHHbIX. OIleHKa JTOCTOBEPHOCTH MOJIYYEHHBIX pe3yiabTaToB. IIpuunHEI
UCKaKEHUS pe3yNbTaToOB IKCIIEpUMEHTA. [[OHATHE CTaTHCTUYECKOTO TECTa.

JdemMoHcTpanuu

Tabmuier 1 cxembl: «OCHOBHBIC MPU3HAKHU KU3HMY», «bHomornyeckue cuctembl», «CBOWCTBA KMBOW MaTepuu», «YpPOBHHU OpraHHU3AINH
AKUBOM MpUpoabl», «CTPOEHHE MKUBOTHOM KIIETKM», «TKaHU >KUBOTHBIX», «CHCTEMBI OpPraHOB YEJIOBEYECKOTO OpraHu3Ma», «buoreoreHosy,
«buocdepay, «MeToIbl U3YUIESHHS )KUBOUW MPUPOIBI».

ObopynoBanue: 1a00paTopHOE 000PYIOBAHKE JIJISl TPOBEACHUS HAOIOACHHH, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTHyeckasi padora «l/cronb3oBaHue pa3IUYHBIX METOAOB MPU U3YUEHUU KUBBIX CUCTEM).

Tema 3. Bnosorus Kierku

Krnetka — cTpykTypHO-(YHKIIMOHATbHAS eAUMHUIIA )KUBOTO. McTopust oTKkphITUs KieTKU. PaboTer P. ['yka, A. JleBenryka. Knerounas Teopust
(T. OBanH, M. llneiinen, P. BupxoB). OcHOBHBIE IIOJIOKEHUSI COBPEMEHHOM KJIETOUHOM TEOpHUH.

MeToapl  MOJNEKYJISIpHOM U KIETOYHOM OMONOTMHM: MHUKPOCKOIHUS, XpoMarorpadus, 3JIeKTpopope3, MEeTOJ MEUYEHBIX AaTOMOB,
muddepeHManbHOe HEHTPUPYTUPOBAHUE, KYJIbTUBUPOBAHHE KIETOK. /M3yueHue @uKkcupoeannvlx Kiemok. DIEKTPOHHAs MHUKPOCKOIHSI.
Kongoxranvnasa muxkpockonus. Bumanvhoe (npusicuznennoe) uzyuenue Kiemox.

JdemMoHcTpauuu



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

TaOmuis! u cxeMbl: «CBETOBOM MUKPOCKOI», «JIEKTPOHHBIA MUKPOCKOI», «MlcTopus pa3BUTHS METOJJ0OB MUKPOCKOITUI.

OO6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIPENnapaThl paCTUTEIbHbIX, )KUBOTHBIX M OaKTEPUAJIbHBIX KJIETOK.

IlpakTuyeckasi padora «/3ydeHne MeETOAOB KIETOYHOW Owosorun (Xpomartorpadus, 3iekTpodopes, muddepeHnnamIbHOe
ueHrpudyruposanue, [1LP)».

Tema 4. Xumuveckasi OpraHu3anus KIeTKU

XUMUYECKUN COCTaB KJIETKH. Makpo-, MUKpO- U YJIbTPaMUKPOXJIEMEHTBI. Boma u €€ poib Kak pacTBOPHUTENSA, PEarcHTa, y4acTHE B
CTPYKTYPUPOBAHUM KIIETKH, TEIUIOPErysiiui. MuHepalibHble BEILECTBa KJIETKU, UX OMOJIorHyecKas poiib. Poib KaTHOHOB M aHMOHOB B KJIETKE.

Oprannyeckue BemecTBa KiIeTku. buonorndeckue monmumepsl. benkn. AMUHOKHCIOTHBIN cocTaB 0enkoB. CTPYKTyphl OETKOBOW MOJIEKYJIHI.
[lepBuynas cTpykTypa Oe€nKa, MENTHIHAs CBs3b. BTOpHuHAs, TpeTHUUYHAs, YeTBepTHUYHAs CTPYKTyphl. JleHarypamus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkoB. buonornueckue pyHkiuu 6e1koB. [lpuonsi.

VYraeBoasl. MoHOcaxapusl, Jucaxapuibl, oJIMrocaxapusl U noaucaxapuabl. OOmuil miaaH cTpoeHus U (PU3NKO-XUMUYECKHE CBOMCTBA
yriaeBoAoB. buonornueckue GpyHKIINHN yriIeBOAOB.

Jlumuael.  TuapodunbsHO-rHApOdOOHBIE cBoiicTBa. Knaccudukaums munumoB. Tpurmmnepuabl, (ocoaunuasl, BOCKH, CTEPOHUJIBI.
buonornueckue ¢yHkuuu aunuaoB. OOmme CcBOHCTBa OHOJOIMYECKMX MeMOpaH — TEKydecTb, CIIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCT.

HyxneunoBbie kucnotel. JIHK u PHK. Crpoenue HyknenHoBbix kucinoT. Hykneoruasl. [lpuHiun xomrmuiemeHTapHocTH. I[IpaBuio
Yapradda. Crpykrypa JJHK — nBoiinas cnupans. Mectonaxoxaenue u ouonornueckue pyakuun JJHK. Bugst PHK. @ynkiuu PHK B kietke.

Crpoenue monekynasl AT®. Makposprudeckue cBsizu B Mojekyie AT®. buonornueckue pynkunn AT®. BoccTaHoBiIeHHBIE IEPEHOCUHKH,
ux (GyHKIMHU B KIeTKe. Jpyeue nykneosuompugocpamor (HTD). Cexenuponanue JJHK. Memoowv: cenomuku, mpanckpunmomuxu, npomeomuxu.

CtpykTypHast Ouoyiorusi: OMOXUMHUYECKHE W OMO(DU3WYECKHUE HCCIIEIOBAHMS COCTaBa M IMPOCTPAHCTBEHHON CTPYKTYphl OHOMOJIEKYIL.
Mooenuposanue cmpykmypol u Qyukyui OUOMONEKYN U Ux Komniekcos. Komnviomepuviti Ou3ain u OpeaHuYecKuil cunmes OUOMONEKYN U UX
HeNnpupoOHbIX AHAL0208.

JdemMoHcTpanuu

IToprpersr: JI. Ilonunr, . Yorcon, ®@. Kpuk, M. Yunkusnc, P. ®panknun, @. Canrep, C. [Ipy3unep.

Huarpammbl: «Pacnpenenenne XHMHUYECKUX 3JEMEHTOB B HEXHMBOM mpupone», «PacmpeneneHne XMMHUYECKUX 3JEMEHTOB B IKHBOU
MIPUPOIE».

Tabmuuer um cxemsl: «llepmoguueckas Tabiuua XUMHUYECKHX 3JIEMEHTOB», «CTpoeHHE MOJIeKYNIbl BOAb», «BemectBa B cocraBe
opranuszMoB», «CTpoeHue Mojekyibl Oenkay, «CTpyKTypbl OEIKOBOMH MOJEKYIb», «CTpoeHHEe MOJIEKYN YIIeBOJIOB», «CTpoeHHE MOJIEKYI
nunuaoBy, «HykinenHoBbie Kucinote», «Ctpoerue Mmosekyiasl ATDy.



OO6opynoBanue: XUMUYECKas OCyia 1 000pyIOBaHHE.

JlabopaTopnasi pa6ora «O0HapyxeHHE OEITKOB C TTOMOIIBIO KAYeCTBEHHBIX PEAKITHIN.

JlabopaTopnas padora «lccnenoBaHue HyKJIEMHOBBIX KMCIIOT, BBIICICHHBIX U3 KIETOK Pa3IMYHBIX OPIraHU3MOBY.

Tema 5. CTpoenue u yHKUMH KJIETKH

Turbl KJIETOK: yKapHOTHYECKasi M MpoKaproTHueckas. CTpyKTypHO-() yHKIIMOHAIbHBIE 00pa30BaHUs KIETKH.

Crpoenne npokapuotudeckoil kinetku. Kierounas crenka Oaxtepuil u apxeidl. OCOOEHHOCTH CTPOEHUS reTepoTpOdHONH M aBTOTPOGHOM
IIPOKAPUOTUUYECKHUX KJIETOK. MeCTO U pojib MIPOKAPHOT B OMOLIEHO3aX.

Crpoenue U (pyHKIIMOHMpPOBAHHUE SyKapHOTHUecKOH kieTku. Ilnaszmatnueckas memOpana (rutazmaiemma). CTpyKTypa Mia3sMaTH4ecKon
MeMOpanbl. TpaHCHOPT BemecTB Yepe3 MIa3MaTHIECKyI0 MeMOpaHy: nmacCuBHBIN (quddy3us, ooneruénnas nudQysus), akTUBHBIA (IEPBUYHBIN U
BTOPUYHBIA aKTUBHBIA TpaHcmopT). [lomynponunaemocts MmeMOpansl. Pabora HaTpuii-KanmeBoro Hacoca. DHIOLUMTO3: MHUHOIMTO3, (haromuTos.
Ox3ouuTo3. Kinerounas crenka. CTpykrypa v QyHKIUHM KJIETOYHON CTEHKH pacTeHuil, rpuOoB.

[Mutormasma. Ilutozonbs. Llutockener. JIBmxkenue nutoriasmbl. Opranoujsl kieTkd. OJHOMeMOpaHHbIE OpraHOUAbI KJIETKH:
supomnazmatrueckas cets (DI1C), anmapar ["onbmku, TH30COMBI, HX CTpOeHHE U (YyHKINHU. B3aMOCBs3b 0THOMEMOpPaHHBIX OPTaHOHIOB KIICTKH.
Crtpoenue rpanyisipHOTO petuxkyinyma. Mexanuzm unanpasnenus oerxkos ¢ IIIC. CunTe3 pacTBOpUMbIX OenkoB. CHHTE3 KJIETOYHBIX MeMOpaH.
I'magxuii (arpaHynspHBIA) 2HIOMIIa3MaTH4YecKuil petukynym. CekperopHas ¢yHKuus annaparta [onbmku. Moougukayus 6enxoe 6 annapame
Tonvoorcu. Copmuposka b6enxoé 6 annapame I onv0orcu. TpaHCIOPT BelIECTB B KileTke. Bakyonu pacturensHbIX KieTok. Kietounstit cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOMIBI KJIETKU: MHUTOXOHAPWHU, TIACTHABL. [Ipoucxoscoenue mumoxonopui u naacmud. Cumoébuocenes (K.C.
Mepeosckosckuui, JI. Mapeynuc). Ctpoenue u GYHKIMM MHUTOXOHAPUN W TutacTuia. [lepBUYHBIE, BTOPUYHBIE W CJIOXKHBIE TIJIACTHUIBI
(OTOCHHTE3UPYIOIIUX 3YKapUOT. XIIOPOILIACThI, XPOMOIIIACTHI, JIEHKOIUIACTHI BHICIINX PACTEHUI.

HememOpanuble opranounasl kinetku CrpoeHue M (QYHKIMM HEMEMOpaHHBIX OpPraHOMIOB KJEeTKH. PuGocomsl. [Ipomesicymounvie
Gunamenmol. MuxkpopuinaMeHTsl. Axmunogvle Muxkpoguiamenmol. MBpILIEUHbIE KIETKH. AKMUHOBbIE KOMNOHEHMbl HEeMbIUEUHbIX KIemOoK.
Muxkpotpybouku. Knerounsiii nentp. CTpoeHHe U JBUKEHHE >KTYTUKOB M pecHHYeK. MukpoTpyOouku uurtomnaasMmbl. llentpuons. benku,
accoyuupoganuvie ¢ MUKpOQUIaMeHmamu u Muxpompyooukamu. Momopusvie benxu.

Snpo. O6omnouka sapa, XpOMaTHH, Kapuorjiazma, SAPBIIIKH, UX CTpoeHue U GyHKIMU. SInepHbiil 6enkoBelii MaTpukc. [IpocTpancTBeHHOE
pacroyio’keHre XpoMoCcoOM B HHTEp(A3HOM siaipe. Jyxpomamun u cemepoxpomamun. benku XxpoMaTuHa — TUCTOHBL. JJuHamuxa sa0epHotl 000104KU
6 mumo3e. foepuwiiit mpancnopm.

Kinerounsie BrmtoueHust. CpaBHUTENbHAS XapaKTEPUCTHUKA KIETOK YKapHOT (PACTUTEIHHOM, )KHBOTHOM, TPHOHON).

JdemMoHcTpanuu

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



Tabmuupl u cxempl: «CTpoeHHME 3YKapUOTUYECKOW KIETKM», «CTpoeHue KHUBOTHON KiIeTKn», «CTpOeHHE pacTUTEIbHOM KIIETKW»,
«CTpoeHre MUTOXOHAPUN», «Sapo», «CTpoeHHe TPOKApUOTHUUECKOMN KIETKHY.

OO6opyoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPENnapaThl PAaCTUTEIbHbIX, )KUBOTHBIX KJIETOK, MUKPOIIPENapaThl OaKTepUaIbHBIX KIIETOK.

JlaGoparopHas padora «/3yueHue cCTpoeHHs KJIETOK Pa3IuyHbIX OPraHU3MOB).

IIpakTnyeckas padora «/3ydeHrne CBOUCTB KJIETOYHONH MEMOpPaHBI».

JlabopaTopnasi padora «lccienoBanue niaazMoinsa U JeI1a3MoiIn3a B paCTUTENBHBIX KIETKaX».

IIpakTnyeckas padora «3ydeHue IBUKEHUS HUTOILUIA3Mbl B PACTUTEIIBHBIX KJIETKAX».

Tema 6. O0MeH BelecTB U MPeBpPalliecHUe JHEPTUU B KJIETKe

AccuMWISIIIAS M TUCCUMWISIIIMSI — JBE€ CTOPOHBI MeTa0onu3Ma. Tumbl oOMEHa BEIIeCTB: aBTOTPO(MHBIN M TeTepOTPOHBIA. YdacTue
KHCIIOpo/ila B OOMEHHBIX Ipoleccax. JHEpreTuueckoe odecrieueHue KieTku: mnpeBpaiieHue AT® B oOMeHHbIX npoueccax. PepMeHTaTUBHBIN
XapakTep peakluil KjaeTouHoro Metadonusma. depMeHThl, X CTPOCHUE, CBOMCTBA U MexaHu3M aencTBus. KodepmenTtsl. Otnuuuns GpepMeHTOB OT
HEOPraHMYECKUX KaTaiau3aTopoB. benku-akTUBaTOpbl U OENKU-UHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX PEaKLUil OT pa3IHMyYHbIX
(hakTopoB.

[lepBUYHBIN CHHTE3 OpPraHUYECKHX BEIIECTB B KieTKe. DOTOCHHTE3. AHOKCUSEHHbI U OKCUSEHHbIU ¢pomocunmes y Oaxkmepuil.
Csemocobuparowue nuemenmul U NUSMeHMbL peakyuoHno2o yenmpa. Poib xmoporuiactos B npouecce GorocuHre3a. CBeToBast U TeMHOBast (hazbl.
@omoovixanue, Cs., Cs u CAM-munvr ¢pomocunmesa. IlpopykTUBHOCTH (QoTocHHTe3a. BnusHue pa3nuyHbIX (AKTOPOB HA CKOPOCTh
¢dotocuHTe3a. 3HaueHne (HOTOCHHTE3A.

XemocuHTe3. PazHooOpa3ue opraHu3MOB-XEMOCUHTETUKOB: HUTPUPUIIUPYIOIINE OaKTepUH, Kejle300aKTepun, cepoOaKTeprH, BOIOPOIHbBIE
O6akTepuu. 3HaUEHHE XEMOCHHTE3A.

AHaspoOHbIe opraHu3Msbl. Buabl 6poxenus. [IpoxykTsl OpoxkeHHs W UX UCHOJIb30BAHUE YEIOBEKOM. AHA3POOHBIE MUKPOOPTaHU3MBI KaK
00BEKTHI OMOTEXHOJIOTUU U BO30YIUTENN OOJIE3HEH.

AspoOHBIE OpraHnu3Mbl. JTamnbl SHEpreTHYeckoro ooMeHa. [logroroBurenbHblil ATamn. ['Mukonn3 — 6eCKUCIOPOAHOE paCUIEINIEHNE TIIOKO3bI.

buonoruyeckoe OKuClI€HHE, WIH KJIETOYHOE JbIxaHue. Poib MUTOXOHApHH B mpoleccax OHOIOrMYecKoro okucieHus. Lluxkinmdeckue
peakiuu. OkucnutenbHoe (ochopunupoBaHue. IJHepeus memoparnoz2o epaduenma npomonos. Cummes ATD: paboma npomonnon ATD-
cunmasuvl. [IpenMy1iiecTBa a3poOHOTo MyTH OOMEHa BEIIECTB Nepes] aHadpoOHbIM. D(H(HEKTUBHOCTH SHEPTETHUECKOT0 OOMEHA.

JdemMoHcTpanuu

[Toprpersr: [Ix. [Ipuctin, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Ourensrapar, I1. Mutuem, I'. A. 3aBap3uH.

Tabnuue! u cxembl: «POTOCUHTE3Y, «IHEpreTHUecKuil ooMen», «buocunres 6enkay, «CtpoeHue pepmMeHTay, «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pYJOBaHUE JUIsl IPUTOTOBIICHUS TOCTOSIHHBIX U BPEMEHHBIX MUKPOIPENapaToB.

JlabopaTopHas padora «/3ydeHne KaTAIUTUYECKOW aKTUBHOCTH ()EPMEHTOB (HA MPUMEpPE aMUIa3bl WIIM KaTaxas3bl)y.



JlaGopaTopHas padora «/3yueHne hepMEHTATUBHOTO pacIICIICHH TEPOKCHAA BOJIOPOIAa B PACTUTEIBHBIX M dKUBOTHBIX KIETKAX.

JlaGopaTopHnas padora «CpaBHeHHUE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JlaGopaTopHas padora «CpaBHEHHE ITPOILIECCOB OPOKECHUSI M IBIXAHHSI.

Tema 7. HacieacrBenHasi MH(poOpMalus U peaju3anus eé B KJieTKe

Peakuuu wmarpuuHoro cuHte3a. [IpMHIMI KOMIJIEMEHTApPHOCTH B pPEAKUMSAX MATPUYHOIO CUHTe3a. Peanuszanus HaciieCTBEHHOMN
uHpopmanuu. I'eHeTnyeckuit Kox, ero cBoiicra. Tpanckpunuus — marpuudblii cuate3 PHK. TIpuHIMITBI TpaHCKPHUIILIMK: KOMITJIEMEHTapHOCTH,
aAHTUTIAPAILICITLHOCTh, ACUMMETPUUHOCTE. Coszpesanue mampuunvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.

Tpaucmsiius u e€ stanbl. Yuactue TpancnoptHeix PHK B Onocunrese 6enka. YcnoBusa Ouocunre3a 6enka. KoaupoBanue aMUHOKHCIIOT.
Pois pubocom B OuocuHTE3E Oenka.

Coepemennvie npeocmasnenusi o cmpoenuu 2erog. OpraHuzanys IeHOMa y IMPOKapuoOT W 3YKapHoT. Perynsuus akTUBHOCTU I'€HOB Y
npokapuot. ['unoresa onepona (®@. XKaxo0, XK. Mano). Morexynapnvie mexanuzmvl 3Kkcnpeccuu 2eHos y sykapuom. Ponv xpomamuna 6 pezynsiyuu
pabomuwl 2enos. Perynsius 0OMEHHBIX MPOLIeCcCOB B KiieTke. KieTounslif romeoctas.

Bupycsl — Hekjerounele (QOpPMBI KM3HH M OONMraTtHele mnapa3utbl. CTPOEGHHE TMPOCTHIX M CIIOKHBIX BHPYCOB, PETPOBHUPYCOB,
OakTepuodaroB. JKusuennviti yukn JJHK-cooepocawux supycos, PHK-cooepocawux eupycos, dbaxmepuogpacos. Obpamuas mpancKpunyus,
pesepmasa, unmezpasa.

BupycHsle 3a00s1eBaHus yenoBeka, KUBOTHBIX, pacTeHuid. CITN/], COVID-19, counanbHble 1 MEIUIIMHCKHE TPOOIEMBI.

Buoungpopmamura: unmeepayus u ananuz oonvuux maccusos («bigdatay) cmpyxmypuvix 6uonocuueckux oamnvix. Hanomexmonocuu e
ouonocuu u meouyune. Ilpoepammupyemvie pyuxyuu 6eakos. Cnocobvi 00cmasKu 1ekapcms.

JdemMoHcTpanuu

[Hoptpetsr: H. K. Konsuos, J. N. IBaHOBCKUI.

Tabnune! u cxembl: «buocunTes 6enka», «'eneTndyeckuilt ko, «Bupycel», «baktepruodaruy.

IIpakTnueckas padora «Co3gaHue MOJEIU BUPYCa.

Tema 8. JKu3HeHHDBIH MUKJ KJIETKHA

Knerounslif nuki, ero nepuoasl u perymsauus. Marepdasza u Muto3. OCOOEHHOCTH MPOIECCOB, NMpoTeKaronmx B uHTepdase. [Toaroroska
KJIETKH K JeneHuto. [IpecunteTndeckuii (IOCTMUTOTUYECKUIA), CHHTETUYECKUN M TOCTCUHTETUYECKUN (PEMUTOTUYECKHI) TepHOAbl HHTEP(]a3bI.

Marpuunsiii  cunate3 JHK — permkanusa. Ilpunnuner permukanuun  JHK: koMIiuieMeHTapHOCTh, MOJYKOHCEPBAaTHUBHBINA CHUHTE3,
anTunapawieabHocTh. Mexanm3m perumkanuu JIHK. Xpomocombl. Ctpoenue xpomocoMm. Temomepbl U TenoMepasza. XpOMOCOMHBIA Ha0Op
KJIETKH — KapuoTuI. JIUMIonHbIi U rarionAHbIi Habopbl XpoMocoM. ['oMosiornunbie XpoMocoMbl. 110710BbIe XpOMOCOMBI.

Henenue knetku — Muto3. CTaauu MUTO3a U MPOUCXOAAIINE B HUX Mporecchl. Tunel Muto3a. Kapnokunes u nntokuHes. buonornueckoe
3HaYEHHE MUTO3a.



Perynsauus mutoTrueckoro nukia kietku. [Iporpammupyemast kjaeTouHas ru0elb — arnomnTos.

Knerounoe siipo, XpoMOCOMBI, (DYHKIIMOHAJIbHAS TeHOMUKA. Mexanusmsl nporugepayuu, ouppepenyuposxu, cmaperus u subeiu Kiemox.
«ugposas knemrxa» — buounghopmamuuecxkue mooenu GYHKYUOHUPOBAHUSA KIEMKU.

JdemoHcTpauuu

Tabnuup! U cxembl: «KU3HEHHBIA HUKII KIETKIY, «MuT03», «CTpoeHue xpomocomy, «Pemnukarus JJHK».

O6opynoBaH#e: CBETOBOW MUKPOCKOI, MUKpOTpenaparhbl: «MUTO3 B KIETKaX KOPEIIKa JTyKay.

JlaGoparopHas padora «3yueHne XxpoMOCOM Ha FOTOBBIX MUKPOITpENapaTaxy.

JlabopaTopnasi pabora «HabmoieHue MUTO3a B KJIETKaX KOHUMKA KOPEIIKa JTyKa (Ha TOTOBBIX MUKPOTpEnaparax)y.

Tema 9. CTpoenue u GyHKIIMH OPraHU3MOB

buonoruueckoe paznooOpa3ue opranu3moB. OHOKIIETOUHBIE, KOJIOHUAIbHbBIE, MHOTOKJIETOYHbIE OPIaHU3MBI.

Oco0eHHOCTH CTPOCHHS U KU3IHEACSITEIFHOCTH OJHOKJIETOUYHBIX OpraHu3MoB. bakTepuu, apxeu, 0IHOKIETOYHbIE TPUOBI, OTHOKIECTOYHBIE
BOJIOPOCIIH, Ipyrue NpoTucTbl. KonoHnanbHbIe OPraHUu3MBl.

B3aumocBsi3p yacTeit MHOTOKJIETOUHOTO OpraHu3Ma. TKaHu, Opranbl U cucTeMbl opranoB. OpranusM Kak euHoe Leinoe. 'omeocTas.

Tkanu pactenmil. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTeibHas, MMOKPOBHAs, MPOBOJAIIAS, OCHOBHAasA, MexaHudeckas. OcoOeHHOCTH
CTpoeHHUs, PYHKUIUN U pacroiOKEeHUs TKaHEH B OpraHax pacTeHHI.

TkaHu KUBOTHBIX U YelOBEKa. TUIBI )KUBOTHBIX TKaHEH: dMUTENUANbHAS, COeIMHUTENbHAS, MbIIIeYHasi, HepBHas1. OCOOEHHOCTH CTPOCHHS,
(GYHKIMA 1 pacioIOKEHUsI TKAHEW B OpraHax »KMBOTHBIX U YEJIOBEKa.

Opranbl. BereratuBHbie U TeHEpPATHUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMbI OPTaHOB KXUBOTHBIX M 4elloBeka. DYHKIIUU OPTaHOB U
CUCTEM OpPraHoOB.

Omnopa Ttena opraun3MoB. Kapkac pacrenuii. CKeneTbl OJHOKJIETOYHBIX U MHOTOKJIETOUHBIX )KUBOTHBIX. HapyKHbBIN U BHYTPEHHHI CKEJET.
CtpoeHue U THIBI COSAMHEHUS KOCTEH.

JIBrokeHrue opraHu3MoB. J[BM)KEHHE OJTHOKJIETOUHBIX OPTaHU3MOB: aMEOOUIHOE, KI'YTUKOBOE, PECHUYHOE. [[BM)KEHHE MHOTOKJIETOYHBIX
pacTeHMii: TPOMU3MBI M HACTHH. [|BUKEHHE MHOTOKJIETOYHBIX KMBOTHBIX U U€IOBEKa: MblleyHas cucreMa. Peduiekc. CkeneTHble MBIIIIBI U UX
pa0ora.

[luranue opranusmoB. llorjomieHue BOJBI, YIAEKHCIOrO Tra3a W MHUHEpPAJIbHBIX BEIIECTB pacTeHUsMHU. [luTaHue IKUBOTHBIX.
BrayTpunonoctHoe u BHYTPHUKJIETOUYHOE mHIIeBapeHue. [luTaHwe TMO3BOHOYHBIX JKMBOTHBIX. OTHENbl MHINEBAPUTEIHLHOTO TpaKTa.
[InmeBapuTenbHble xene3bl. [IumeBapuTenbHas cucTemMa 4eaoBeKa.

Jlpixanue opraHuzMoB. Jlpixanue pacreHuid. Jlpixanue xuBOTHBIX. Juddy3us razoB depes MoBepXHOCTh KiIEeTKH. KoxkHOE IbIXaHUE.
JlpixaTtenpHasi ToBepXHOCTh. JKabepHoe U NEroyHoe apixaHue. J[pIXxaHue MO3BOHOYHBIX JKUBOTHBIX M YENIOBEKA. DBONIOIMOHHOE YCIOKHEHUE



CTPOEHHUs JIETKUX IIO3BOHOYHBIX JKMBOTHBIX. J[pIXaTelIbHAs CHCTEMa 4YeloBeKa. MexXaHu3M BEHTUIISLUHU JIETKMX Yy NTHUL U MIIEKOIMUTAKOLIUX.
Perynsmus neixanus. JlprxarenbHbie 00BEMBIL.

Tpancnopr BemecTs y opranu3mMoB. TpaHCHOpTHBIE cUCTEMBI pacTeHMil. TpaHcHopT BemiecTB y >KMBOTHBIX. KpoBeHOCHas cucreMa u €€
opranbsl. KpoBeHOCHast cucTeMa NO3BOHOYHBIX JKMBOTHBIX M yenoBeka. Cepuue, KpOBEHOCHBIE COCYAbl M KpoBb. Kpyru KpoBooOpaiieHHs.
DOBOJIIOLIMOHHBIE YCIOKHEHUS CTPOSHUS KPOBEHOCHON CHCTEMBI TIO3BOHOYHBIX KHBOTHBIX. PaboTa cep/ma u e€ peryssims.

Boinenenue y opranusmoB. Breinenenue y pactenuil. Bwinenenune y xuBOTHbIX. CoOKpaTuTelbHblE Bakyosu. OpraHbl BBIIEIECHHUS.
QunbTpanys, cekpenus U oO0paTHOE BCAChIBAHME KaK MEXAaHM3Mbl PabOThl OpraHoB BblieieHHA. CBs3b IOJOCTH Tella ¢ KPOBEHOCHOH M
BBIJICJIUTENIBHOM cHucTeMaMu. BblieneHne y IO3BOHOUYHBIX JKMBOTHBIX M uyenoBeka. [louku. CrtpoeHue u (yHKIMOHMpOBaHHE HeppoHa.
OO6pa3oBaHue MOYH y YETIOBEKA.

3ammTa y OpraHu3MoOB. 3alIUTa Y OJHOKIETOYHBIX OpraHu3MoB. Cropsl OakTepuid M MUCTHI MPOCTEHIINX. 3aIIUTa Y MHOTOKIJIETOYHBIX
pactenuii. Kytukyna. CpencTBa nacCUBHOW U XUMHUYECKOM 3aIUThl. OUTOHLUIBI.

3ammra y MHOTOKJIETOUHBIX XKMBOTHBIX. IIOKpOBBI M MX IpPOU3BOJHBIE. 3alMTa OpraHu3Ma ot Ooje3Heil. IMMyHHas cucrema 4yenoBeka.
Knerounslii U rymopanbHblii UMMYHUTET. BpokI€HHBIN M NMPUOOPETEHHBIM crenupuueckuii UMMyHUTET. Teopus KIOHaIbHO-CEJIEKTUBHOIO
ummynurera (II. Opnux, ®. M. bepner, C. ToneraBa). BocnanurenbHble OTBETI OpraHu3MoB. Poiib BpOXAEHHOIO UMMYHUTETa B Pa3BUTUU
CHCTEMHBIX 3a00JI€BaHH.

PasgpaxkxuMocTs U perynsauus y opraHu3MoB. Pa3apakuMoCTh y ONHOKJIIETOYHBIX OPraHu3MoOB. Takcuchbl. Pa3apakuMocTs U perynsuus y
pacteHuii. PocToBble BEMIECTBA U UX 3HAYEHHUE.

HepBhas cucrema u pedrextopHas peryisuus y >KUBOTHBIX. HepBHasg cucrema u e€ oThenbl. DBONIOIMOHHOE YCIOXKHEHHE CTPOCHHUS
HEPBHOM CUCTEMBI y *KUBOTHBIX. OT/eNbl TOJIOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Peduiekc u pedaextopHas nyra. besycioBHble U ycIOBHbIE
pedIieKchl.

I'ymopasibHas peryssinys ¥ 3HIOKPHUHHAs CHCTEMA JKMBOTHBIX M 4enoBeKa. JKene3bl SHIOKPMHHOM CUCTEMBI M MX TOpMOHBI. JleicTBue
rOpMOHOB. B3anMocCBs3b HEPBHOU U SHAOKPUHHON cucTeM. [ unoranamo-runoduzapHas cucrema.

JdemMoHcTpanuu

IToprper: U. I1. I1aBnos.

Tabmuue! u cxemsl: «OIHOKIETOUHBIE BOJOPOCINY», « MHOTOKIETOUHBIE BoAOpociny, «bakrepum», «IIpocreitmuey, «Opraibl IIBETKOBBIX
pacteHuin», «CucTeMbl OpraHoB IO3BOHOYHBIX KMBOTHBIX», «BHYTpeHHEee cTpoeHue HaceKOMbIX», «TkaHu pacTeHui», «KopHEBbIE CUCTEMBIY,
«Ctpoenune crebusa», «CTpoeHHe JIMCTOBOM IUIaCTUHKM», «TkaHM >KHMBOTHBIX», «Ckener denoBeka», «llumeBapurenbHas cucreMay,
«KpoBeHocHas cucrema», «/lpixarenbHas cucrema», «HepBHas cucrema», «Koxa», «Mpleunas cucreMa», «BpiienutenbHas cuctemay,
«OHI0KpUHHAas cuctemMa», «CTpoeHue MbIIbD, «MIMMyHUTET», «KHUIIeuHOMONOCTHBIE), «CXeMa MUTaHUs pacTeHU», «KpOBEHOCHBIE CUCTEMBI
MMO3BOHOYHBIX JKUBOTHBIX», «CTpoeHue rufpbl», «CTpoeHue IaHapumn», «BHyTpeHHee cTpoeHue 10K1eBOro uepBsi», «HepBHas cucrema poioy,



«HepBHas cucrema jsrymkny, «HepBHas cucreMa mpecMbIkaronuxcs», «HepBHas cuctema nrui», «HepBHas cucremMa MIICKOIHMTAIOIINXY,
«HepsHas cucrema uenoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOH MHKPOCKOI, MUKPOIIpENapaThl OJJHOKIETOYHBIX OPraHU3MOB, MUKPOIIpernapaThl TKaHEeH, paKOBUHBI MOJUIIOCKOB,
KOJUIEKIIUM HACEKOMBIX, UTJIOKOXKHX, JKUBBIE SK3EMIUIAPhl KOMHATHBIX PACTeHHM, repOapuu pacTeHUI pa3HbIX OTJIEJNOB, BIAXKHBIC MperapaThl
KUBOTHBIX, CKEJIETHI TO3BOHOYHBIX, KOJJICKIIMH OECITIO3BOHOYHBIX )KUBOTHBIX, CKEJIET YelloBeKa, 000pyI0BaHUE TSl IEMOHCTPAIMH TOYBEHHOTO U
BO3YIIHOTO MUTAHUS PACTCHUH, pacIeIIeHHsI KpaxMana 1 OelKOB 1Moj AeWcTBUEM (HepMEHTOB, 00OPYIOBAaHUE Ui IEMOHCTPALMU OMBITOB IO
U3MEPEHUIO )KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeNbHBIX ABM)KEHUN, MOJIENIA TOJIOBHOTO MO3Ta Pa3IMYHBIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TKaHeill pacTeHUI.

JlabopaTopHas padora «/3yueHne TKkaHEel )KUBOTHBIX».

JlabopaTopHas padora «/3yueHne opraHoB IBETKOBOTO PACTCHUS».

Tema 10. Pa3MHoOKeHMe U Pa3BUTHE OPTraHU3MOB

@opMbl pa3MHOXKEHHUS OpPraHU3MOB: Oecroyioe (BKIIIOYasi BEreTaTUBHOE) M MOJIOBOe. Buapl OGecrosoro pa3MHOKEHHUS: MOYKOBaHUE,
cropyJsanus, pparMeHTanus, KIOHUPOBAHHUE.

[TonoBoe pasmuoxxenue. [lonoBwie kieTku, wian rametsl. Meio3. Craguu meiioza. IloBenenne xpomocom B Mmeio3e. Kpoccunrosep.
buonoruueckuii cMbpIcI Mei03a U TOIOBOTO Tpoliiecca. Meio3 U ero MecTo B )KM3HEHHOM ITUKJIE OPraHU3MOB.

[TpenzapoapiieBoe pa3BuTHe. 'ameTorenes y »uBoTHBIX. [losoBsie sxene3sl. OOpa3oBaHue U pa3BUTHE MOJIOBIX KIeTOK. CrepmaTroreHes u
ooreHe3. CTpoeHHe MOJIOBBIX KJIETOK.

Orm1o10TBOpEHHE ¥ SMOPHOHAIBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OTUIOIOTBOPEHUS : HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHONIOTHS — HayKa O Pa3BUTHH OPraHU3MOB. Mopgoeenes — 0o0Ha u3 2nasHuix
npobnem smbpuonocuu. Konyenyus mopghozenos u mooenu mopghocenesa. Craauu sMOpHoreHesa )KMBOTHBIX (Ha puMepe Jsarymkn). Ipodiaenue.
Tuner apobnenus. /Jemepmunuposannoe u HedepmMuHuposannoe opodnenue. brnacmyna, munvr 6nacmyn. OCOOEHHOCTH JIpOOJIEHUS
MJIEKOTMTAIOIINX. 3apO/BIILEBbIE JIUCTKU (TacTpyiauus). 3aKiajka OpraHOB M TKaHEH U3 3apobIIIeBBIX JUCTKOB. B3anMHoe BiusiHuEe yacteil
pa3BUBAOIIETOCS 3apojbllia (AMOpUOHANBbHAS HMHIYKIUS). 3aKkiagka IUlaHa CTPOCHMSI JKHMBOTHOTO KaK pe3ylbTaT HepapXUUecKUX
B3aMMO/ICHCTBUI reHOB. BrusHue Ha SMOpHOHANIBHOE pa3BUTHE Pa3IMUHBIX (PAaKTOPOB OKPYKAIOIIEH CPEIBI.

Poct u pasButue xuBOTHBIX. [locTomMOpuoHanbHbIl mepuoa. [Ipsmoe u Hempsimoe pasButue. Pa3Butue ¢ meramopdozoMm y
0€cr03BOHOYHBIX U TO3BOHOYHBIX JKMBOTHBIX. buonornueckoe 3HaueHHE MPSIMOTO WM HEMPSMOIO Pa3BUTHS, X PACIPOCTPAHEHHUE B MPHUPOJIE.
Tunsl pocta KUBOTHBIX. DAKTOPHI PEryISLUUU POCTa )KUBOTHBIX M 4esoBeka. CTaauy MocTIMOPHOHAIBHOTO Pa3BUTHSI Y KUBOTHBIX U YEJIOBEKA.
[lepuonel oHTOreHe3a yenoBeka. CTapeHre U CMepTh Kak OMOJIOTHYeCKHUe MPOLIECCHI.



PasmHoxenune u pasButue pacteHuil. ['amerodut u copodpur. Meo3 B )KU3HEHHOM IHMKJIEe pacTeHuil. OOpa3zoBaHue CIOp B mpolecce
Meio3a. 'amerorenes y pacteHuil. Omio10TBOpEHUE U pa3BUTHE PACTUTEIbHBIX OPraHU3MOB. [[BOMHOE OIJIOIOTBOPEHHUE Y IBETKOBBIX PACTEHUH.
OO0pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHnu3MBl PEeryJIsiuy OHTOTE€HE3a y PACTCHUH U )KUBOTHBIX.

JdeMoHcTpanuu

[Toprpersr: C. I'. HaBamun, X. IlIneman.

Tabnuue! u cxemsl: «BereratuBHOe pa3sMHOXKEHHEY, «TUIIBI OECIIONOr0 pa3sMHOXKEHU», «Pa3MHOXKEHNE XIaMUOMOHa b, «Pa3MHOXeHnE
3BIUIEHBI», «PazMHOXEeHHE THAPB, «Meio3y, «XpoMocoMbl», «l'amerorenes», «CTpoeHue AULEKIETKA U CliepMaTo30uaa», «OCHOBHBIE CTaIuU
oHTOreHesa», «lIpsmoe u Hempsmoe pasButue», «Pa3BuThme Malckoro xyka», «Pa3Butme capaHum», «Pa3Butue JArymkn», «J(BoiHOE
OILJIOJIOTBOPEHHUE Y LIBETKOBBIX pacTeHuil», «CTpoeHue CeMsH OJITHOI0JIbHBIX U JABYAOJIbHBIX PacTeHUN», « KM3HEHHBIN LIMKJI MOPCKOW KamyCThI»,
«OKn3HeHHbI UK MXay, «KW3HEHHBIN LMK TAIOPOTHUKAY, <« KU3HEHHBIN LUK COCHBI».

OO6opyioBaHue: CBETOBOM MUKPOCKOII, MUKPOIpenapaTsl SHIEKIETOK U CIIEpMaTO30UI0B, MOeb «LMKT pa3BUTHS JATYILIKI.

JlabopaTopHas padora «/3yueHue cTpoeHHs MOJOBBIX KJIETOK Ha TOTOBBIX MHUKPOTIPEIapaTax.

IIpakTnueckas padora «BplisBlIeHNE TPU3HAKOB CXOACTBA 3apO/IbIIIEH TO3BOHOYHBIX JKUBOTHBIX.

JlabopaTopHas padora «CTpoeHre OpraHOB Pa3MHOKEHUS BBICIIMX PACTCHUN».

Tema 11. I'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH M U3MEHYHUBOCTH OPraHU3MOB

WcTopust craHOBIEHUs U pa3BUTUS T€HETUKU Kak Hayku. Pabotel I'. Mennens, I'. ne ®pusza, T. Moprana. Posib oTe4ecTBEHHBIX yYEHBIX B
pa3sutuu reHetuku. Padotsl H. K. Konbsrosa, H. U. Basunosa, A. H. benozepckoro, I'. /1. Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE TEHETUYECKUE MOHATHSI M1 CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI, aJUIEIbHBIE TE€HBI, aIbTEPHATUBHBIC IPU3HAKH, TOMUHAHTHBIN
U PELECCUBHBII MpU3HAK, TOMO3UIOTa, TE€TEPO3UTr0Ta, YHUCTasl JIMHUS, TUOpUIbl, TEeHOTHN, (eHoTun. OCHOBHBIE METOJbl TE€HETHKHU:
rUOPUA0IOTHUECKUN, IUTOJIOTMYECKHUM, MOJIEKYIISIPHO-T€HEeTHUYECKHH.

JdemoncTpanuu

[Hoptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A.
Ounumyenko, H. B. Tumodeen-PecoBckuii.

TaOmuis! u cxeMbl: «MeTobl TeHETUKIY, «CXeMBbl CKpEIIMBaHUS.

JlabopaTopnas padora «/[po3oduia kak 00bEKT TEHETUUECKUX UCCIEIOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH



Mounorubpumnoe ckpenuBanue. [lepBeiii 3akoH MeHaens — 3akoH eAMHOOOpasusi THUOPHUIOB TIEPBOTO MOKOJCHUs. [IpaBmio
JIOMUHHpOBaHUs. BTopoii 3akoH MeHzenss — 3aKOH pacUIeIUICHHs HpPU3HAKOB. LluToiorndeckne OCHOBBI MOHOTHOPHIHOTO CKPELIMBAHUS.
['unores3a 4uCTOTHI raMer.

AHanusupyrouee ckpenuBanue. [I[pomexxyTouHblil XapakTep HaciaeqoBaHus. Pacuierienre npu3HakoB IIPU HEMOJHOM JOMUHHPOBAaHUH.

JurubpumHoe ckpemuBanue. Tperuil 3akoH MeHaens — 3aKOH HE3aBUCHMOTO HACJEIOBaHUS MPHU3HAKOB. L{uTOMOrMdeckue OCHOBBI
JTUTHOPUIHOTO CKPEIIMBAHMUSL.

Cueriennoe HacnenoBanue npusHakoB. Pabotsl T. Moprana. CuersieHHOe HacieI0BaHUE T€HOB, HAPYIIECHUE CLEIICHUS MEXIY TeHaMU.
XpoMOCOMHasi TEOpUsl HACIEACTBEHHOCTH.

I'enetuka nosia. XpOMOCOMHBIM MEXaHU3M OIIPEACICHUs IOJIa. AyTOCOMBI U IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIM U reTepOoraMeTHBIN
noJi. 'eHeTnyeckast CTpyKTypa MoJIoBbIX XpoMocoM. HacnenoBanue npu3HaKkoB, CHEIUIEHHBIX € TIOJIOM.

l'enotun kak nenoctHas cuctema. [lmedoTponuss — MHOKECTBEHHOE AEHCTBHME TeHa. MHOXKEeCTBEHHbIN ajenu3M. BzaumonelictBue
HeajuieNnbHbIX reHoB. KoMiiemenTtapHocTs. Onucras. [lonumepust.

I'eneTrueckuii KOHTPOJIb PA3BUTHS PACTCHUH, )KUBOTHBIX M YEJIOBEKa, a TaKKe (PU3MOIOTUIECKUX MPOIIECCOB, TIOBEACHUS U KOTHUTUBHBIX
¢bynkuuid. I'eHeTHyeckne MeEXaHU3Mbl CHMOMOTEHE3a, MEXaHH3MBbl B3aUMOJICHCTBHSA «XO35SMH — MAPa3sUT» U «XO35MH — MHKPOOHOMY.
['eneTnyeckue acmeKkTbl KOHTPOJISA U U3MEHEHUS HacleACTBEHHON NH(POpPMAIINH B MOKOJICHUSIX KJIETOK U OPraHU3MOB.

JdemoHcTpanuu

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

Tabmuuel u cxembl: «llepBblil 1 BTOpO 3akoHBI MeHnensy, «Tpetuit 3akon Mennens», «AHanu3upymolee ckpeuuBanuey, «Henomnoe
JOMUHHpOBaHUE», «CIeTJICHHOE HACIeJOBaHUE TIPU3HAKOB y Npo30uiisl», «I eHeTnka nonay, «Kapuorun yenoBekayn, «Kapuotun qpo3oduis»,
«Kapnotun nrunen», «MHOKECTBEHHBIN alIenu3mM», «B3anMonelicTBre reHoBY.

O6opynoBanue: MOJCIb IJisi IEMOHCTPAIIUU 3aKOHOB €AMHOO00pa3us TMOPHUIOB MEPBOTO0 MOKOJICHUS M PACIICIUICHUS TMPU3HAKOB, MOJIEIh
JUIS IEMOHCTpAllMM 3aKOHA HE3aBHCHMOI'O HAclIeJJOBaHMsI NMPU3HAKOB, MOJENb JUIsl JIEMOHCTPAIMU CLEMJIECHHOIO HACJIEJOBaHUs NPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKponpenapart: «Jpo3odpunay.

IIpakTnueckas padora «/3y4yeHue pe3ynbTaTOB MOHOTUOPUAHOTO CKPEIIMBAHUS Y IPO30(DHIIBI.

IIpakTnyeckas padora «/3ydeHue pe3yibTaTOB AUTHOPHIHOTO CKPEIUBAHUS Y APO30(DUIBD».

Tema 13. 3aK0OHOMEpPHOCTH U3MEHYUBOCTH

BsaumopeiictBue reHotuna u cpeabl npu (opmupoBaHuu QeHotuna. M3meHunBOCTh mpu3HaKoB. KadecTBeHHbIE M KOJUYECTBEHHBIE
IIpU3HaKU. BUbl N3MEHYMBOCTHU: HEHACIICCTBEHHAS U HACJIEICTBEHHASI.

MoaudukanoHHas HU3MEHUMBOCTh. Ponb cpeasl B GopMHUpOBaHUM MOIM(UKAMOHHOW H3MEHUMBOCTH. Hopma peakuuu npu3HaKa.
Bapuarnonnslii psg u Bapuaronsas kpusas (B. Moranncen). CBoiicTBa MOAM(PHUKATMOHHON U3MEHUYHUBOCTH.



I'eHoTHIIMYeCcKass U3MEHUYHMBOCTh. CBOMCTBA TI'€HOTUIMYCCKON HM3MEHYMBOCTH. BHUJBI T€HOTHINYECKONM HM3MCHYMBOCTH: KOMOHMHATHBHAS,
MYTallMOHHAs.

KoMmOuHaTtuBHasT W3MEHYMBOCTH. Mei03 M TIOJIOBOM MpOIECC — OCHOBA KOMOWHATUBHOM W3MEHYHMBOCTH. Ponb KOMOWHATHBHOM
M3MEHYMBOCTH B CO3JaHMHM T€HETUYECKOT0 Pa3HOOOpa3us B Mpeesiax OJITHOTO BU/IA.

MyTarmonHasi ”3MEHYMBOCTh. BUbl MyTaluii: TeHHbIE, XpPOMOCOMHBIE, TeHOMHbIe. CTIOHTaHHbIE U UHAYLIUPOBAHHBIE MyTallUU. SliepHbIe
U 1UToIUIa3MaTudyeckue myranuu. CoMaTUYecKHe W TOJIOBble MyTanuu. [IpvuuMHBI BO3HUKHOBEHHMS MyTauuid. MyTareHbl W UX BIMSHHE Ha
OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO Iporecca. 3aKOH TOMOJIOTMYECKHX PsIOB B HaciencTBeHHoW uaMmeHunBoctu (H.U. BaBuios).
BuesnepHast ”3BMEHYMBOCTb U HACJIEACTBEHHOCTb.

Dnucenemurxa u NUCEHOMUKA, POJIb INULEHEMUYEeCKUX (DAKMOpos 6 HACAeO08AHUU U UBMEHYUBOCMU QEeHOMUNUYECKUX HPUSHAKOS )
Op2aHU3MOS.

JdeMoHcTpamun

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

Tabmumer w0 cxeMbl: «Bungsl m3mMeHunBOCTHY, «MonuduKamoHHas H3MEHYHBOCTh», «KOMOWHAaTHBHAs W3MEHUYHBOCTBY, «Meio3y,
«OmnogotrBopenuey, «I'eneTndyeckue 3a001eBaHus YeIOBEKay», «BUIIbI MyTaluii».

O6opynoBaHue: KUBbIE W repOapHbIE AK3EMIUISIPhl KOMHATHBIX pPAacTeHUM, pUCYHKU ((oTorpaduu) >KMBOTHBIX C PA3THUYHBIMH BUIAMH
W3MEHYUBOCTH.

JlabopaTopuasi padora «lccienoBanne 3aKOHOMEPHOCTEW MOIUQPUKANMOHHONW W3MEHUYMBOCTH. [lOoCTpoeHHE BapHAIMOHHOTO psijia U
BAPUALIMOHHON KPUBOI».

IIpakTnueckas padora «Mytanuu y Apo30¢puibl (Ha TOTOBBIX MHUKPOIPENapaTax).

Tema 14. I'eHeTHKAa Ye/I0BEKA

Kapunotun denoBexka. MexayHapoaHas MporpaMma HUCCIEIOBAHUS TE€HOMAa 4YeloBeKa. MeTonbl W3y4YEHHs] TEHETUKH YeJIOBEKa:
TeHEATOTUYECKUN,  OJIM3HEIOBBIM, IUTOTCHETHYECKUH, MOMYJSIIIUOHHO-CTATUCTUUECKUH,  MOJEKyJsIpHO-TeHeTHUYeckuidi. CoBpeMeHHOoe
ONpPEACIICHUE T'€HOTHUIA: IMOJHOIN€HOMHOE CEKBEHHPOBAHUE, IN€HOTUIIMPOBAHWE, B TOM uucie ¢ nomoubto II[[P-anamusza. HacnenctBeHHsbie
3a0oneBaHusl 4ejoBeKa. ['@HHbIE W XPOMOCOMHBIE OOJIE3HW ueloBeKa. bOoNle3HM C HAaCIeICTBEHHOW MPEapacloNoKEHHOCThIO. 3HAuYeHUe
MEIHUIIMHCKOW TeHETUKH B MPEIOTBPAICHUU M JICYCHWU TEHETHYEeCKUX 3a00JieBaHUU dYeloBeKa. MeauKO-TeHeTHYeCKOe KOHCYIbTHPOBAHUE.
CrtBosioBbIe KJIETKH. [IOHATHE «T€HETHYECKOTO Tpy3ay. DTUUYECKHE ACIEeKThl MCCICAOBAHHMI B 00JIACTH PEIAKTUPOBAHUS T€HOMA M CTBOJIOBBIX
KJIETOK.

I'enernyeckue GaxTOpbl MOBBIIIEHHOW YYBCTBUTEIHLHOCTH YETOBEKA K (PU3UYECKOMY M XUMHUYECKOMY 3arpsi3HEHUIO OKPYXKAIOIIeH Cpelibl.
['eneTnueckas npenpacnoaoKEHHOCTh YEJIOBEKA K IMaTOJIOTUSIM.

JdemMoHcTpauuu



Tabmuuer u cxemsl: «KaproTum yenoBeka», «MeToIbl H3ydeHHs TEHETUKU YeloBeKay, «I eHeTnueckre 3a001eBaHus YEIOBEKay.

IIpakTnyeckas padora «CocraBieHue U aHaJIU3 POAOCIOBHOMN.

Tema 15. Cesiekuusi OpranHu3MoB

JloMmecTukanusi W CeJeKIUs. 3apoKAeHue celekuuu v jnoMectukanuu. Yuenune H. WM. BaBwioBa o lleHTpax NpOUCXOXKICHUS H
MHOTr000pa3usi KyJIbTYpHBIX pacTeHuil. Ponb ceieknuu B CO3JaHUHM COPTOB PACTEHHUH M MOpOJ >KMBOTHBIX. COpT, mopona, mMTaMM. 3aKOH
TOMOJIOTHUECKUX PsIIOB B HacleAcTBeHHOU n3MeHunBocty H. V. BaBuiosa, ero 3Ha4eHue 111 CeIEKIIMOHHON paboTHI.

Mertoapl ceneKIIMOHHON paboThl. MICKyCCTBEHHBIN OTOOP: MAacCOBBIN M MHAMBUIYAJIbHBINA. DTalbl KOMOMHAITMOHHON ceneKiuu. McnbiTanue
MIPOU3BOUTENEH 1O MOTOMCTBY. OTOOp MO TEHOTUIY C MOMOMIbIO OIEHKH (PEHOTUIA MMOTOMCTBA U OTOOp MO T€HOTUIY C MOMOIIBI0 aHATU3a
JHK.

HckyccTBeHHBIE MyTareHe3 Kak METOJl CEJIEKIIMOHHOW paboThl. PagualiMOHHBIA M XMMHUYECKUH MyTareHe3 Kak HCTOYHUK MyTaluil y
KYJIbTYPHBIX (hOpM OpraHu3moB. Vcrnosnbp3oBaHHe T€HOMHOTO PelaKTUPOBaHMUS U MeTol0B pekomMOuHaHTHBIX JJHK ans momydenust mcxomgHoro
Marepuana JUisl CEJIeKIHUU.

[Tonyyenne mnonumuionioB. BHyTpuBuaoBas ruOpuausaius. BiImM3KopoacTBEHHOE CKpelluBaHWe, WM HHOpuAMHT. HeponacTBeHHOE
CKpeuIBanue, wiu ayropunuar. ['erepo3uc u ero npudnnel. Mcnonap3oBanue rerepo3uca B cenekuun. Otnanénnas rudpuansanus. [Ipeononenue
Oecrioius MEXBHUI0BBIX THOPHUI0B. JlOCTHKEHUS CENEKIIMU PACTEHUN U JKUBOTHBIX. «3eéHas pegontoyusy.

CoxpaHeHHe U U3y4YeHHE TeHETUYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHUN U MX JAUKUX POIAMYEH IS CO3/IaHUsI HOBBIX COPTOB M TMOPHUIOB
CEJIbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u ynpaeieHue 2eHemuyecKumu pecypcamu CenbCKOXO3AUCTEEHHBIX U NPOMbICIO08bIX
HCUBOMHBIX 8 YENAX YAVUUEeHUS CYUWeCmEYIoWux U CO30aHusi HO8bIX NOPOO, JNUHUL U KPOCCO8, 8 MOM Yucie C NPUMEHEeHUeM COBPEeMEHHbIX
Memo008 HAYUHbIX UCCTIe008aAHULL, NepedosblX Udell U NePCHeKMUBHBIX MEXHOLO2ULL.

JdemoHcTpanuu

[Moptpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, I1. I1. JIykssinenko, b. JI. Actaypos, H. bopnoyr, /1. K. benses.

Tabmumpsl u cxeMmbl: «LleHTpBl TPOUCXOXKIEHUS M MHOTOOOpa3usi KyJIbTYPHBIX pacTEeHUN», «3aKOH TOMOJIOTHYECKHX PSIOB B
HACJIEICTBEHHOW N3MEHUUBOCTHY, «MeTobl cenekiuny, «OTaanéunas rudpuanzanus», «MyTareHes3».

JlabopaTopHas padora «/3yueHne copToB KyJbTYPHBIX PACTEHUI U MOPOJ JOMAIIHUX KUBOTHBIX».

JlabopaTopHas padora «/3ydueHne METOJIOB CEJIEKIIUN PACTEHUII.

IIpakTuyeckas padora «lIpuBrBKa pacTeHUI.

Ikckypeusi «OCHOBHBIE METONBI M JOCTHIKCHMsSI CEJICKIIMM PACTEHUN W KUBOTHBIX (Ha CEJEKIIMOHHYIO CTaHIIMIO, IUIEMEHHYIO (Qepmy,
COPTOUCIIBITATEIbHBINA YUACTOK, B TEIUTMYHOE XO3SHCTBO, B JTA0OPATOPHIO arpOYHUBEPCUTETA WIIH HAYUYHOTO IIEHTPA)».

Tema 16. buoTexHOJI0TUsI U CHHTETHYeCKAast OMOJIOTHA



OOBEKTHI, UCNIOTB3YyEMbIE B OMOTEXHOJOTHH, — KJIIETOYHBIC U TKAaHEBBIE KYJIBTYpPhl, MUKPOOPTAaHU3MBI, UX XapaKTepUCTUKA. TpaguiiMoHHAas
OuoTexXHOJOTHA: XJeOomeyeHue, IMOJyYeHHE KHUCIOMOJIOYHBIX TMPOAYKTOB, BUHOAenue. MukpoOuonornueckuii cuHTe3. OOBEKTHI
MHUKPOOHOIOTHYECKUX TexHOonoruil. [Ipon3BoacTBo Oenka, aMUHOKUCIIOT U BUTAMUHOB.

Cozanue TEXHOJIOTUI U MHCTPYMEHTOB LIEJICHAIPABICHHOIO U3MEHEHNSI 1 KOHCTPYUPOBAHMSI TEHOMOB C LIEJIBIO ITOIY4EHHs OPTaHU3MOB U
UX KOMIIOHEHTOB, COJIEpKaIllUX HE BCTPEUAIOIINECS B PUPOI€ OMOCUHTETHYECKHUE ITYTH.

Knerounass umxeHepusi. Metoabl KynbTyphl KIETOK M TKaHEH pacTeHuil W >kuBOTHBIX. KpmoOanku. Comaruyeckass THOpuaM3anus |
coMaTH4yecKuil smOpuorenes. lcronp3oBaHHE TalUIOMIOB B CEIIEKUMU pacTeHuil. [lonyuenue monoknoHanvhwvix awmumen. Hcnonvzosanue
MOHOKIOHANbHLIX U NONUKIOHANbHLIX anmumen 6 meouyure. VICKycCTBEHHOE OIUIOOTBOpEHHUE. PEKOHCTPYKIUS AWLEKIETOK U KIOHUPOBaHHE
XKUBOTHBIX. MeTo/ TpaHCIUIAaHTALMKU SAEp KIETOK. Texnonocuu 0300poeieHus, KYIbMUGUPOSAHUs U MUKPOKIOHANbHO20 PAZMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHasl M TeHHasi HHXeHepus. VIcKkyccTBeHHBIN cuHTe3 reHa U KoHcTpyupoBaHue pekoMOuHaHTHbeIX JIHK. Cozodanue mpanceennuvix
opeanusmos. JIoCTHKEeHUs U IepCIeKTUBBl XPOMOCOMHOM M F€HHOM MHXKEHepUU. DKOJOTHUECKUE U ITHYECKHUE ITPOOJIEeMbl T€HHONW MH)KEHEPHUH.

Menunuackue O6morexHosorun. [loctrenomuas mudposas menunuHa. [TP-quarnoctrka. MeTaOoMOMHBINA aHaNW3, TCHOIECHTPUYCCKUI
aHaJI3 IMpPOTEOMa YelIOBEKa JUIsl OLEHKHU COCTOSHUSL €ro 370poBbs. lcrosib30BaHME CTBOJIOBBIX KJIETOK. TapreTHas Tepamnusi paka. 3D-
OMOMHXKEHepus s pa3pabOTKHU (PyHIaMEHTAIbHBIX OCHOB MEAMLIMHCKUX TEXHOJIOTUH, CO3AaHUs KOMIUIEKCHBIX TKaHE! COYeTaHUEeM TEXHOJIOTUM
TpEXMEpHOro OMONPUHTHHTA U cKadOIAUHTA [T PELIeHUs 3a1a4 IePCOHATM3UPOBAHHON METUIIMHBI.

Coznanne BEKTOPHBIX BaKIIMH C 1I€JIbI0 00ecrieueHrss KOMOMHUPOBAHHOM 3auThl OT Bo3Oynuteneir OPBU, ycranoBieHre MOJEKYISPHBIX
MexaHu3MoB QyHkunoHupoBanusi PHK-conepkamux BUpycoB, BEI3BIBAIOIINX 0CO00 OMAacHbIe 3a00JI€BAHNS YEJIOBEKA U )KUBOTHBIX.

JdemMoHcTpanuu

Tabmuupel u cxemsl: «Vcnoiap30BaHWE MHUKPOOPTaHW3MOB B MPOMBIIIJIEHHOM MpOU3BOJACTBe», «Kietounass wuHxeHepus», «I eHHas
UHXCHEPUS».

JlabopaTopHas padora «/3yueHrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTnyeckas padora «IloayyeHne MOJTOYHOKHUCIIBIX IPOAYKTOBY.

Jdkckypeus «broTexHOI0rus — BayKHeHIast MPOM3BOAUTENbHAS CUJIa COBPEMEHHOCTH (Ha OMOTEXHOJIOTHUECKOE IPOU3BOJICTBO).



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'U HA YPOBHE CPE/JHEI'O OBIIETI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHMSI K PE3yJbTaTaM OCBOCHHsI OOYYAIOIIMMHCS IPOrpamMM CpPEIHEro OOIIero oOpa3oBaHUS:
JIMYHOCTHBIE, METANIPEIMETHBIE U IIPEIMETHBIE.

B cTpyKkType IWYHOCTHBIX pE3YJIbTATOB OCBOCHHS IMPOTPAMMEI IO OHOJOTHU BBIJCIICHBI CIICIYIOIINE COCTABJISIONINE: OCO3HAHUE
00yYaIOIUMUCS POCCHICKOM TPaXKTAHCKOW UICHTHYHOCTA — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIILHOCTH U CAaMOOTIPEICIICHUIO, HAAUYUe
Momusayuu K OOy4EHUIO OWMOJIOTHH, yeleHanpasieHHoe passumue BHYTPEHHHX YOEXKIEHUN JIMYHOCTH HA OCHOBE KJIFOYEBBIX ILIEHHOCTEH U
UCTOPUYECKUX TPAAUIMKA pPa3BUTHS OHOJIOTHYECKOTO 3HAHHS, 20MOBHOCMb U CNnocoOHOocmb O0ydYaloIUXCsl PYKOBOJICTBOBATHCS B CBOEH
JESITEIbHOCTH 1LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAMHU, IPUCYLIUMHU CHUCTEME OHOJIOTUYECKOTr0 O0O0pa3oBaHUsl, Haiuuue npasoCco3HaAHUs
9KOJIOTMUYECKOH KYJIbTYPBl, CHOCOOHOCMU CIMABUMb IETU U CTPOUTH )KU3HEHHbIE TJIAHBI.

JInuHOCTHBIE PE3yabTaThl OCBOEHHUS MPOTPAMMBI MO OMOJOTHUU AOCTUTAIOTCS B €IMHCTBE y4eOHOW M BOCHHUTATEIHHOW NESATENHHOCTH B
COOTBETCTBUH C TPAJULUOHHBIMU POCCUUCKUMU COIMOKYJIBTYPHBIMH, UCTOPUYECKUMHU U TyXOBHO-HPABCTBEHHBIMU LIECHHOCTSAMH, MPUHATHIMU B
oOlecTBe TpaBWiIaMHd M HOPMaMHU TOBEACHHS U CIOCOOCTBYIOT MPOIIECCaM CaMOIO3HAHMS, CAMOBOCIUTAHUS W CaMOPA3BUTHS, Pa3BUTHUSA
BHYTPEHHEH TMO3MIINK JIMYHOCTH, MATPUOTU3MA U YBKEHHUS K 3aKOHY W IMPABOIMOPSIKY, YEJIOBEKY TPYyJa U CTaplIeMy MOKOJICHHIO, B3aUMHOTO
yBa)KeHHUA, OEPEKHOTO OTHOIICHHS K KyJIbTYPHOMY HACIEAWIO U TPAAUIIMSIM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, mpupoae u
OKpY>Karollen cpene.

JlnuHOCTHBIE pe3yNbTaThl OCBOCHHUS yueOHOTO mpeameTa «buosorus» MODKHBI OTpa)aTh TOTOBHOCTh M CIHOCOOHOCTH OOYYarOIIUXCS
PYKOBOJICTBOBAThCS C(OPMUPOBAHHON BHYTPEHHEH TMO3UIIMEH JUYHOCTH, CHCTEMOW IICHHOCTHBIX OpPHEHTAIMi, TMO3UTHUBHBIX BHYTPEHHHUX
yOeXIeHUIi, COOTBETCTBYIOIINX TPAIUIIMOHHBIM IIEHHOCTSIM POCCUHMCKOTO O0IIECTBa, paclIupeHNe KU3HEHHOTO OIBITa U OMbITA JESTEILHOCTH B
MpolIecCce pealn3alui OCHOBHBIX HAMPABIEHUN BOCIIUTATEIbHOM I€ITEIbHOCTH, B TOM UKCJIE B YACTH:

1) rpaIaHCKOTro BOCIUTAHUS:

c(hOpPMHUPOBAHHOCTD TPAKIAHCKOM MO3HUITNH 00yUYarOIIETOCs KaK aKTUBHOTO U OTBETCTBEHHOTO UJIeHA POCCUUCKOTO OOIIECTRA;

OCO3HaHUE CBOMX KOHCTHTYIITMOHHBIX MPaB U 00513aHHOCTEHN, YBOXKEHHE 3aKOHA U TTPABOTIOPSIKA,

TOTOBHOCTh K COBMECTHOW TBOPUYECKOHW NEATEIBHOCTH MPHU CO3/IaHUU YU4E€OHBIX MPOEKTOB, PEIICHUH YYeOHBIX M TMO3HABATENBHBIX 3aj1ad,
BBITIOTHEHUH OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPEENSTH COOCTBEHHYIO IMO3HITUIO 110 OTHOIIEHUIO K SIBJICHUSIM COBPEMEHHOM JKM3HU U OOBSICHATH €€,



YMEHHE YYHUTHIBATh B CBOMX JCHCTBUSAX HEOOXOAMMOCTbh KOHCTPYKTMBHOTO B3aMMOJACWUCTBHUS JIIOJCH C pPa3HBIMH YOEKICHUSIMH,
KYJIbTYPHBIMU LIEHHOCTSIMU U COLIMAJIBHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IIPOLECCE COBMECTHOIO BBIIOJHEHUs Y4EeOHBIX, IIO3HABATENIBHBIX W MCCIEIOBATENbCKUX 3a/ad,
YBa)KUTEJIBHOTO OTHOILIEHHSI K MHEHHIO OIIIOHEHTOB MPHU 00CYKIEHUN CIIOPHBIX BOIIPOCOB OMOJIOIMYECKOI0 COAECPIKAHNUS;

TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOU JIEATEIIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHMSA:

C(OPMHUPOBAHHOCTb POCCUMCKON I'pa)IaHCKOW HMJICHTUYHOCTH, NMAaTPUOTU3MA, YBAKEHHsI K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH
nepel PonnHoii, ropaoctu 3a cBoi Kpai, cBoro PoauHy, CBOM s3bIK U KYJIBTYPY, IPOLLJIOE ¥ HACTOSAIIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIECHHWE K IPUPOJHOMY HACIEIUI0O M IIaMATHHKAaM IPHUPOABI, JOCTHKeHUAM Poccum B Hayke, MCKYCCTBE, CIOpPTE,
TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OLICHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAHOBJIEHUE U Pa3BUTHE OMOJIOTHH, IOHUMAaHUS 3HAYEHUS OMOJIOTUM B MTO3HAHUU
3aKOHOB ITPUPO/IbI, B )KU3HU UEJIOBEKA U COBPEMEHHOTO O0IIECTBA;

ujeiHas yoe:xxIEHHOCTh, TOTOBHOCTb K CIIY’KE€HHUIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh 32 €ro CyAbOy;

3) AyXOBHO-HPAaBCTBEHHOI0 BOCIIMTAHHUS:

OCO3HaHHUE NYXOBHBIX LIEHHOCTEN POCCUICKOr0 Hapoa;

Cc(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHNUS;

CIOCOOHOCTH OLIEHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PELLIEHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMUMBOIO OYAYyIIEro;

OTBETCTBEHHOE OTHOLIEHUE K CBOMM POJUTEISAM, CO3JaHHUIO CEMbU HAa OCHOBE OCO3HAHHOIO INPHUHATUSA LICHHOCTEH CEMEWHOW KHU3HU B
COOTBETCTBHUU C TpaauLUAMU HaponoB Poccuu;

4) 3cTeTH4eCKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIIOYas 3CTETUKY ObITAa, HAyYHOTO M TEXHHUYECKOTO TBOPYECTBA, CIOPTa, TPYyJa, OOIIECTBEHHBIX
OTHOIIICHUH;

IIOHUMAaHHE YMOLMOHAIIBHOIO BO3ACUCTBUS KUBON IIPUPOABI U €€ IEHHOCTH;

TOTOBHOCTB K CAMOBBIPAXKCHUIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMIICHUE IIPOSIBIIATh KA4E€CTBA TBOPUYECKOM JINYHOCTH;

5) ¢pusuyeckoro BocnuTaHus, POPMUPOBAHUSA KYJIbTYPbI 310POBbSl H IMOLMOHAJIBHOI0 0JIAr OOy YHsI:

MMOHMMAaHHUE W peaju3alus 340pOBOro U Oe3omacHoro oOpasza »KU3HU (30pOBOE MUTaHHUE, COONIIOIEHHE TUTHEHUYECKUX MPAaBHI U HOPM,
cOaTaHCUPOBAHHBIM PEXUM 3aHATHUH W OTIbIXa, peryispHas ¢u3ndeckas AaKTHUBHOCTb), OEpEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIIEHHS K COOCTBEHHOMY (PM3UYECKOMY H IICUXUYECKOMY 3/I0POBBIO;



IMOHUMAaHWEC HNCHHOCTU NpaBUJI MHAUBUAYAJIBHOTO W KOJIJICKTUBHOI'O 0€301IacHOrO MOBCACHHUA B CUTyalHUAX, YIpOXAOIMIUX 3J0POBbBIO U
JKM3HU JIFOJICH;

OCO3HAHME MOCIEACTBUIA U HENIPUATHUS BPEIHBIX IPUBbIUEK (YHOTpEeOIEHUS aJIKOT0Jis, HAPKOTUKOB, KYpEeHNUs);

6) Tpy10BOr0 BOCIMTAHMSA:

TOTOBHOCTB K TPYJly, OCO3HAHHE [IEHHOCTH MacTepPCTBa, TPYI0I00HE;

TOTOBHOCTHh K aKTHBHOM ACATCIIbHOCTH TEXHOJIOTHYECKONH M COHH&HBHOﬁ HaITpaBJICHHOCTH, CIIOCOOHOCTD HHUIIMUPOBATh, IJIAHUPOBATL U
CaMOCTOSITEJILHO BBINOJIHATh TAKYIO 1€ATEIIHOCTD;

MHTEpEC K pasiuyHbIM cdepam NpodeccHoHaNbHON NesATeNbHOCTH, YMEHHE COBEplLIaTh OCO3HAHHBIM BBIOOp Oynyuiei mpodeccun u
PCaIN30BbIBATH CcOOCTBEHHBIE JKU3HEHHBIE IIJTaHBbI,

TOTOBHOCTB U CIIOCOOHOCTH K 00pPa30BaHUIO M CaMOOOPa30BAHUIO HA TIPOTSHKEHUN BCEH KHU3HH,

7) 3K0JIOrH4eCKOr0 BOCIIUTAHMSA:

HKOJIOTUYECKH 11eJ1ecO00pa3HOe OTHOLICHUE K MPUPO/IEe KaK UCTOUHUKY KU3HU Ha 3eMile, OCHOBE €€ CyILeCTBOBAaHUS;

IOBBIICHUEC YPOBHA KOJIOTUYECKOM KYJIbTYPBI: HpI/IO6peT€HI/I€ OIIbITa IJIAHUPOBAHUA MMOCTYIIKOB M OLCHKH MX BO3MOJIKHBIX HOCJICI[CTBI/Iﬁ
JUISL OKPY>KArOIEen CpeJibl;

OCO3HaHME ITI00AJILHOTO XapaKTepa 3KOJIOIMYECKUX Mpo0IeM U IyTel UX pPeLIeHus;

CIOCOOHOCTh HCIIOJIB30BaTh NpUOOpeTaeMble NpPU H3YYEHUH OWOJIOTUM 3HAHMS M YMEHMsS IpH pEHIeHUH NpoOjeM, CBA3aHHBIX C
palrOHAJIBHBIM MIPUPOJOIIOJIB30BAHUCM (CO6J’IIO]1€HI/I€ IMpaBUJI TOBCACHUA B IPUPOJAC, HAITPABJIICHHBIX HAa COXPAHCHUEC PABHOBECH B OKOCUCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, OHOChepsl);

aKTUBHOE HEMpUATHE NeHCTBUM, NMPUHOCAIIMX BpPE OKpYXKalolleld NPUPOJHOM Cpele, YMEHHE MPOTHO3UpPOBaTh HEOJIAaronpusTHbIE
HKOJIOTUYECKHUE TOCIEACTBUS NPEANPUHUMAEMbIX IeHCTBUI U MPeI0TBpaIaTh UX;

HaJINYHUEC Pa3BUTOr0 SKOJOTMYCCKOTO MBINIJIICHUA, DKOJIOTUYECKOH KYJbTYPBI, OIIbITa ACATCIBHOCTU DKOJIOTHUECKOH HaITpaBJICHHOCTH,
YMCHUA PYKOBOJACTBOBATLCA MMH B HOSH&B&TGHBHOﬁ, KOMMYHHKaTHBHOfI n COHH&HBHOﬁ IMPaKTUKE, TOTOBHOCTU K Y4YaCTHUIO B HpaKTH‘{eCKOﬁ
JesTeIbHOCTH HKOJIOTHUECKON HalpaBIeHHOCTH;

8) HeHHOCTH HAYYHOI 0 NMO3HAHHUS:

c(OPMHPOBAHHOCTE MHMPOBO33PEHHsI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAayKHM W OOIIECTBEHHOM NpPaKTUKH,
OCHOBAHHOTO Ha JIUAJIOTE KYJIBTYp, CHOCOOCTBYIOMIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIETYPHOM MHPE;

COBCPHICHCTBOBAHUEC SI3BIKOBOM M YMTATENHCKOM KYJIBTYPEI KaK CpEACTBa BSaHMOHCﬁCTBHﬂ MCXKAY JIIOAbMHU W ITO3HAHUWA MUPA,

NOHMMaHHue creuuuku OMOJIOTUM KaK HAayKH, OCO3HaHUsS e€ poiu B (pOPMHUPOBAHUM PAllMOHATIHHOIO HAYYHOT'O MBIIIJICHUS, CO3JaHUU
L[EJIOCTHOTO MPEJICTaBICHHUS 00 OKPYKAIOLIEM MUPE KaK O €JMHCTBE MPUPO/IbI, YeIOBeKa U 0OIIeCcTBa, B TO3HAHUH NTPUPOTHBIX 3aKOHOMEPHOCTEN
U peleHnH Mpo0IeM COXpaHEHHs PUPOJHOTO PAaBHOBECHS;



yOeKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JUISI COBPEMEHHON LMBWIIM3ALMU: 00ECIIEYeHUsT HOBOTO YPOBHS Pa3BUTHS MEAMLMHBI, CO3/IaHUE
MEPCHIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX peIIaTh peCypcHble MpoOJIeMbl pa3BUTHs YEJIOBEYECTBA, MOMCKA MyTEH BBIXOAA U3 TI00ATBHBIX
HKOJIOTUYECKUX MpoOsieM M obOecredeHus mepexosra K yCTOWYMBOMY pPa3BUTHIO, PALMOHAIBHOMY MCIIOJIb30BAaHHUIO NPHPOJHBIX PECYPCOB U
(OpMHPOBAHUIO HOBBIX CTAHJAPTOB KHU3HH;

3aWHTEPECOBAHHOCTh B MOJIyYEHUH OMOJOTMYECKMX 3HAHHWH B LENAX MOBBIIICHUS OOIIEH KyIbTYPBI, €CTECTBEHHO-HAYUYHOW I'PaMOTHOCTH,
KaK COCTaBHOW 4acTH (PYyHKUIMOHAIBHOM IPaMOTHOCTH O00yJaromuxcs, GopMHpPyEeMOi IPU U3y4EeHUH OHOJIOTHH;

[IOHMMaHME CYIIHOCTU METOJIOB IO3HAHMsI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH MCIOJIb30BATh M10JIy4yaeMble 3HAHUS AJIS
aHaIM3a M OOBSACHEHMs SBJICHUN OKPYXKAIOIIEro MUpPAa U MPOUCXOISAIMX B HEM M3MEHEHUI, yMEHHE JeiaaTh 00OOCHOBAHHBIE 3aKIIOYEHUS Ha
OCHOBE Hay4YHbIX (PaKTOB M UMEIOLIUXCSI JAHHBIX C LIEJIbI0 IOJYyYEHUS JOCTOBEPHBIX BbIBOJIOB;

CTIIOCOOHOCTH CaMOCTOSTEIBHO HCIIOJIB30BaTh OMOIOTUYECKHE 3HAHUS [T PEUICHUs IPOOJIeM B PeabHbBIX )KU3HEHHBIX CUTYAIUX;

OCO3HaHUE LEHHOCTH HAy4YHOM [JEATEIBbHOCTH, TOTOBHOCTH OCYIIECTBIATH IPOEKTHYHO M MCCIEIOBATEIbCKYIO JIEATECIBHOCTD
WHJUBHUIYaJILHO U B IPYIIIIE;

TOTOBHOCTb U CITIOCOOHOCTB K HENPEPHIBHOMY 00pa30BaHUIO U caMO0Opa30BaHHUIO, K AKTUBHOMY IOJyYEHUIO HOBBIX 3HaHUM 110 OMOJIOTUH B
COOTBETCTBHH C )KU3HEHHBIMHU TOTPEOHOCTSIMH.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3yiabTaTbl OCBOCHHS yd4eOHOro mnpeamera «buosorus» BKIIIOUYAIOT: 3HAUMMBbIE JUIsl (OPMUPOBAHUS MHUPOBO33PEHUS
o0yyaroluxcsl MEKIUCUUILIMHAPHBIE (MEXIPEIMETHbIE) OOIlEHAayYHbIE TOHATHS, OTPAXKAIOLIUE I[EJOCTHOCTh HAYYHOH KapTHHBI MHpa H
crieln(UKy METO/0B MO3HAHHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEILECTBO, PHEpIus, sBIEHHE, NPOIEecC, CUcTeMa, HayuHbId (akr,
NPUHIMI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIIeOBaHHE, HAOIIOJCHUE, M3MEpPEHME, SKCIEPHUMEHT M JIpyrue); YHUBEpCallbHbIE
yueOHbIe 1eiicTBUS (IT03HABaTENbHbIE, KOMMYHUKATUBHbBIE, PETYIATUBHBIE), oOecreunBatone GopMupoBane GyHKIIMOHATbHONW IPAMOTHOCTH U
COLIMAJIbHOW KOMIIETEHIIMH O0Y4YaroluXCcsl; CIOCOOHOCTh 00yUYarolMXCcsl UCHOIb30BaTh OCBOCHHBIE MEKIUCIUIUIMHAPHBIE, MUPOBO33PEHYECKUE
3HaHUS U YHUBEpCaJbHbIE YueOHbIE IEHCTBUS B TO3HABATEIBHOMN U COLMAIEHON TIPAKTHKE.

B pesynbrare u3yyeHus OMOJIOrMH Ha YPOBHE CpeIHEro ooiero odpasoBaHus y oOydaromierocst Oynyr copMupoBaHbl O3HABATEIbHBIE
YHHUBEpCcaJbHble yueOHbIE AEHCTBUSI, KOMMYHUKATUBHBIE YHUBEPCAIbHbIE yUeOHbIE NEHCTBUS, PETYIISITUBHBIE YHUBEPCAJIbHbBIE YUeOHbIe EHCTBUS,
COBMECTHAs AEATEIbHOCTb.

MeramnpeamMeTHbIe pe3yIbTaThl OCBOSHHS TPOrPaMMBbI CPETHET0 00IIEro 00pa3oBaHUs JOIKHBI OTPAXKAaTh:



OgyajeHne YHHBEPCAJIbHBIMH Y4eOHBIMH NI03HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a3oBbIe JIOrHYeCcKHeE IeHCTBHSA:

CaMOCTOSITENILHO (POPMYIUPOBATH U aKTyaIH3UPOBATh IPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPHU OCBOCHHM 3HAHHWM NMPUEMBI JOTMYECKOTO MBIIUICHHS (aHaiu3a, CUHTE3a, CpaBHEHUS, Kiaccudukanuu, o0001eHus),
PacKpBIBaTh CMBICII OMOJIOTUYECKUX MOHATUH (BBLACTATH UX XapaKTEePHbIC MPU3HAKH, YCTAHABIMBATD CBS3H C IPYTHMU MOHSATHIMH);

ONpEeAEATh LENU JeATEJbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUUM HX JIOCTHIKEHHUS, COOTHOCUTHb pE3YyJbTaThbl JEATEIbHOCTU C
ITOCTaBJICHHBIMU LIEJISIMU;

UCIOJIb30BaTh OMOJOTHYECKHUE MOHATHS ISl O0bsICHEHUS (DAKTOB U SBJICHUH KUBOW MPUPOIBL;

CTPOUTb JIOTHYECKHE pPACCYKIEHUS (MHIYKTUBHbBIC, JEAYKTUBHBIC, IO AHAJIOTWUH), BBIABIATH 3aKOHOMEPHOCTH U NPOTHUBOpPEYUs B
paccMaTpUBaeMbIX SABICHHSX, (OPMYIUPOBATH BEIBOIBI U 3aKITIOUCHHS,

MPUMEHSTh CXEMHO-MOJICIbHBIE CPEACTBA MJiA MPEJCTaBICHHs CYIIECTBEHHBIX CBSI3ed M OTHOIICHWH B HM3y4aeMbIX OHOJOTMYECKUX
00BEKTaX, a TAaKXkKe MPOTUBOPEUUH Pa3HOTO POJIa, BHISIBJICHHBIX B PA3TUYHBIX HH()OPMALIMOHHBIX HCTOYHUKAX;

pa3padarbIBaTh IUIaH PEHICHUs MPOOIeMbl ¢ YIETOM aHAIM3a UMEIOIINXCS MAaTePHATbHBIX U HEMaTepUaAIbHBIX PECypPCOB;

BHOCHUTb KOPPEKTHUBBI B JIESITEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3Y/IbTATOB LEJISIM, OLIECHUBATh PUCKU MOCIEACTBUM JEATEIbHOCTH;

KOOPJIUHHUPOBATH U BBIMIOIHATH PA0OTY B YCIOBUAX PEaTbHOT0, BUPTYATHHOT'O U KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS,

pa3BUBATh KPEaTMBHOE MBIIUICHUE MPU PEIIEHUH KU3HEHHBIX MPOOIeM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHS:

BJIa/IETh HaBbIKAaMH Yy4e€OHO-HCCIIEIOBATENIbCKOM M IPOEKTHON JeATENIbHOCTH, HaBbIKAMHM pa3pelieHus MpoljeM, CHOCOOHOCThIO U
TOTOBHOCTBIO K CAMOCTOATEIbHOMY IIOMCKY METOJIOB PEIICHUS TPAKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IUYHbIX METOI0B TIO3HAHHS;

UCIOJIb30BATh PA3JIMYHBIE BU/bI JESITEIBHOCTH IO MOJTYYEHUI0 HOBOTO 3HAHMS, €r0 MHTEpIpeTalnu, NpeoOpa3oBaHUI0 U MPUMEHEHUIO B
y4eOHBIX CUTYaIUsIX, B TOM YHCJIE IPU CO3JJaHUH YU€OHBIX U COLMAIBHBIX TPOEKTOB;

(hopMHPOBATh HAYYHBIH TUIT MBIIUIEHUS], BIaJ€Th HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATUSIMHI U METO/IaMU;

CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOMN EATEIbHOCTH U AKU3HEHHBIX CUTYalUsX;

BBISBJIATh NPUYMHHO-CJIEACTBEHHBIE CBSI3U M aKTyaJIM3UPOBaTh 3a7ady, BBIIBUIaTh TUIIOTE3y €€ pEUICHMs, HaXOAUTh apryMEHTHI IS
JI0Ka3aTeNIbCTBA CBOMX YTBEPXKACHUM, 3a1aBaTh ApaMETPbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBATh MOJTYYCHHbBIE B XO/I€ PEIICHUS 3aJa4l Pe3yJIbTaThl, KpUTHUECKH OIIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH H3MEHEHHE
B HOBBIX YCJIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OLEHUBATh PUOOPETEHHBIH OMBIT;

OCYILECTBIATH LI€JICHANIPABICHHBIHN ITOMCK MEPEHOCa CPEACTB U CIIOCOOOB AEUCTBUS B MPO(HECCHOHAIBHYIO CPELyY;

YMETbh NEPEHOCUTH 3HAHUS B TO3HABATENIbHYIO U MPAKTUYECKYIO 00JIaCTH KU3HEACSTEIbHOCTH;



YMETb UHTEIPUPOBATh 3HAHMSI U3 PA3HBIX [IPEIMETHBIX 00acTel;

BBIIBUTaTh HOBBIE WJIEH, IIpeIaraTb OpUrHHAIbHbIE TOAXO/Abl U PELIEHUs], CTAaBUTh MPOOJIEMBI U 3a/1a4M, JOMYCKAIOUIUE aJbTEePHATUBHBIE
peleHus.

3) padora ¢ ungopmanmei:

OPHEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MH(POpMaLUU (TEKCTe y4eOHOTO MocoOHs, HAyYHO-TIOMYIIIPHOM JUTEepaType, OMOIOrHYECKIX
CIIOBApsX M CHPAaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax MJaHHBIX, B VIHTepHETe), aHAIM3UPOBaTh WH(GOPMAIMIO DPA3IUYHBIX BHIOB U (opm
IIPEJCTABICHUS, KpUTUUECKU OLIEHUBATh €€ I0CTOBEPHOCTh U HEIIPOTUBOPEUUBOCTb;

(GbopMynMpOBaTh 3alpoChl U MPUMEHSATh Pa3IMYHbIE METO/Abl IpPU MOMCKE M OTOOpe Omojoruueckoid HMHpOpMaIMM, HEOOXOAUMOM s
BBITNIOJTHEHUS Y4€OHBIX 3aj1a4;

npuoOpeTaTh OMNBIT MCIOJIB30BaHUS HWH(OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH, COBEPIICHCTBOBATH KYIBTYPy aKTUBHOTO
MCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTHUMAJIbHYIO (hOpMY MpeACTaBIeHUs OMOIOrnYeckol nHpopManuu (cxemsl, rpaguKy, AUarpaMMbl, TaOJIUIB,
PUCYHKHU U APYTOE);

WCIIOJIb30BATh HAyYHBIN S3BIK B KAYECTBE CPENICTBA MPH paboTe ¢ OMOIornyeckoi nHpopMalmen: MPUMEHATh XUMUYECKUe, GU3NIEeCKue U
MaTeMaTHYeCKue 3HAaKM M CHMBOJIbI, (OpMyIbl, aOOpeBUaTypy, HOMEHKJIATYpy, MCIIOJIb30BaTh M IPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMUYECKHUE
CpEICTBa HAIJISIIHOCTH;

BJIa/IETh HAaBbIKAMU PACIO3HABAHUS U 3aIUTHl HHPOpMAIK, HHHOPMALIMOHHONW O€301MaCHOCTH JIMYHOCTH.

Ogi1ajeHne YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMHU 1€l CTBUSIMU:

1) oomenne:

OCYILIECTBISATH KOMMYHHUKAIIMK BO BCEX cepax KU3HHU, aKTUBHO YYaCTBOBAThH B AMAJIOTe UIIHM TUCKYCCHUH 110 CYIIECTBY 00CYKIaeMOM TEMBI
(ymMeHue 3ajaBaTh BOMPOCHI, BBICKA3bIBATH CYXJACHHUS OTHOCUTENIBHO BBINOJHEHUS TMpeJlaraéMod 3aJayd, Y4YWUThIBaTb WHTEPECH U
COTJIACOBAHHOCTD MO3UIUHI IPYrUX YYaCTHUKOB AMAJTIOTA W JUCKYCCUN);

pacrio3HaBaTh HeBepOaJIbHbBIE CPEACTBA OOLIEHHS, TOHMMATh 3HAYCHUE COLMAIbHBIX 3HAKOB, MPEANOCHUIOK BOZHUKHOBEHHUSI KOH(IMKTHBIX
CUTYyallui, YMETb CMSTYaTh KOH(QIMKTHI U BECTH IEPETOBOPHI;

BJaJIeTh PA3JIMYHBIMU CIOCO0aMM OOILIEHHS M B3aUMOJEHCTBHS, IMOHMMAThb HAMEPEHUs APYTUX JIOAEH, MPOSBIATH YBAXKHUTEIHHOE
OTHOIIIEHHE K cOOECeHUKY U B KOPPEKTHOH (popme popMyIrpoBaTh CBOU BO3PAKEHNUS,

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MOHMMAaTh M HCIIOJIb30BaTh IMPEUMYIIECTBA KOMAHJHOW W WHAMBHUIYaJIbHOM pabOTHl MpH peIIeHHH OWOJIOTHYECKOM MpoOIeMBl,
000CHOBBIBaTh HEOOXOAMMOCTh PUMEHEHUS TPYIIOBBIX (OPM B3aUMOIEHCTBUSI IPU pelIeHUH YueOHO 3a1aui;



BBIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JICHCTBUI C yUE€TOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH KaXKJI0TO WeHa KOJJICKTHBA,

IPUHUMATh L€ COBMECTHOH MAESITEIbHOCTH, OPraHU30BBIBATH U KOOPAUMHUPOBATH JEMCTBHS MO €€ JOCTUIKEHHMIO: COCTaBIATh IUIAH
JEeUCTBUH, paclpellesiATh PO C yU€TOM MHEHUH Y4aCTHUKOB, 00CYX/1aTh pPe3yJIbTaThl COBMECTHOM palboThI;

OLIEHUBATh KAY€CTBO CBOETO BKJIAJa U KAXJIOTO0 yYaCTHUKA KOMaH]Ibl B OOIIMI pe3ysbTaT 110 pa3padoTaHHBIM KPUTEPUSIM;

IIpeyiaraTb HOBbIE IIPOEKTHI, OLICHUBATH UJIEH C [TO3ULIMU HOBU3HBI, OPUTMHAIBHOCTHU, IPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISITh IMO3UTHBHOE CTPATETHYECKOE IOBEACHHE B PA3IMYHBIX CHTYaLUSAX, MPOSIBIATH TBOPYECTBO U BOOOpaXKEHHE, OBITh
MHULUATUBHBIM.

OgyajgeHne yHMBEPCAJIBHBIMHU PeryJisiTHBHBIMH 1eCTBUAMM:

1) camoopranu3anus:

WCTIOJIb30BATh OMOJIOTUYECKUE 3HAHUS [T BBISIBIICHHS TPOOJIEM M UX PEUICHUS B )KU3HEHHBIX U y4EOHBIX CUTYaIUsX;

BbIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 11€JIEBbIC U CMBICIIOBBIE YCTAHOBKH B CBOMX JECHCTBUAX U MOCTYIKAX 10 OTHOIIEHUIO K )KUBOMH
IIPUPOJIE, CBOEMY 3[J0POBBIO U 370POBbIO OKPYKAOIINX;

CaMOCTOSITENILHO OCYIIECTBIIATH I03HABATEIbHYIO JAESITEIbHOCTD, BBIABIATH MPOOJIEMBbI, CTABUTh U (POPMYJIUPOBATH COOCTBEHHBIE 33/1a4H B
00pa3oBaTENbHON ACATEIHHOCTH M KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENILHO COCTABJIATH IUIAH PEIIeHUs POOJIeMbl C YUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U MPEANOUTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsaTh paMKHM y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX MPEATNIOYTEHUN;

JieNlaTh OCO3HAHHBIM BHIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO LIMPOKOM SPYAMLUMU B PAa3HBIX OONACTAX 3HAHWH, IMOCTOSHHO TMOBBIIIATH CBOM
o0pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTh KOPPEKTUBBI B IEATENBHOCTD, OLIEHUBATh COOTBETCTBHUE PE3YJIBTATOB LIETAM;

BJIaJIeTh HAaBBIKAMU MTO3HABATENBbHOMN pedIeKCHH KaK OCO3HAHUS COBEPILAEMBIX JEHCTBHI M MBICIUTENBHBIX MPOIECCOB, UX PE3YIbTATOB U
OCHOBAHHUH, HUCIIOJIB30BaTh MPUEMBI peIEKCHHM ISl OLIEHKU CUTYalluH, BEIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEHICHUS 110 UX CHUKEHHUIO;

MPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX IIPU aHAIHU3€E PE3yNIbTaTOB AEATEIbHOCTH;

3) npuHATHE cedsi U APYTHX:

NPUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTHX IIPHU aHAIHU3€E PE3yNIbTaTOB AEATEIbHOCTH;



IPU3HABaTh CBOE IIPAaBO U MPABO APYTUX Ha OIINOKY;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3UIMH APYroro 4eJI0BEKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHble pe3yibTaThl OCBOCHMS COJEpKaHUs ydyeOHOro mnpenmera «buonorus» Ha yriiyoJ€HHOM YpOBHE OpPUEHTHPOBAaHBI Ha
obecnieuenre npoduibHOTO 00yueHus: oOyJaromuxcst ouonoruu. OHM BKIIOYAOT: CHEIU(PUIESCKHE ISl OMOJIOTHN HAyYHBIC 3HAHUS, YMCHHUS U
CIOCOOBI JIEHCTBHI 1O OCBOCHHWIO, MHTEPIIPETAMN W MPEOOpPA30BAHMUIO 3HAHHWMA, BUABI JESITEIBHOCTH IO TOJXYYEHUIO HOBBIX 3HAHUN W HX
MPUMEHEHHUIO B Pa3jMYHbIX Y4eOHBIX, a TaKKe€ B pPeaJbHBIX XU3HEHHBIX CUTyauusax. [IpenMeTHble pe3ynbTaThl MPECTAaBICHBI MO ToAaM
M3y4YEHUSI.

[IpenmMeTHBIE pe3ybTaThl OCBOEHUS yueOHOro npenmMera «buonorus» B 10 kaacce n0MKHbBI OTPAKaATh:

c(OPMHPOBAHHOCTH 3HAHUN O MECTE U POJHM OMOJIOTUU B CHCTEME €CTECTBEHHBIX HAyK, B (DOPMUPOBAHHH €CTECTBEHHO-HAYYHOW KapTHUHBI
MHUpa, B TO3HAHUH 3aKOHOB MPUPOJIBI U PEHICHUH MPOOIEM PALlMOHAIBHOTO MPUPOJIONOIB30BaHuUs, O BKJIA/I€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX
B pa3BUTHE OUOJIOTHH;

BJIAJICHUE CUCTEMOW OWOJOTMYECKHUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJATAIONIME OUOJOTHYECKUE TEPMUHBI U TOHATUS (KHU3Hb,
KJIETKa, OpraHu3M, MeTa0oJIu3M, TOMEOCTa3, CaMOpPEryJslMs, CaMOBOCIPOU3BEIEHUE, HACIEICTBEHHOCTh, U3MEHUYUBOCTh, POCT M pa3BUTHE),
o6uosiornyeckue teopun (knerouyHas teopus T. IlIBanna, M. Ilneiinena, P. BupxoBa, xpomocoMHas Teopust HaciencTBeHHocTH T. Moprana),
yuenus (H. V. BaBuioBa — o 1meHTpax MHOrooOpasusi M MPOUCXOXKIEHHUs KYJIbTYPHBIX pacTeHHUil), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB IEPBOTO
MIOKOJICHUS, pACUICIIEHUsI, YMCTOTHl TaMeT, HE3aBHUCUMOro HacienoBaHuss [. MeHzaens, TOMOJIOIMYECKHX PSJIOB B HACJIEICTBEHHOU
m3menunBocty H. V. BaBuioBa), mpuHIUIIBI (KOMIUVIEMEHTAPHOCTH);

BJIaJICHE OCHOBHBIMH METOJIaMH HAy4YHOI'O MO3HAHUS, UCHOJb3YEMBIX B OMOJOTMUECKUX HCCIEIOBaHMSAX JKUBBIX OOBEKTOB (ONHUCAHHE,
U3MepeHue, HabJoIeHNe, SKCIIEPUMEHT);

YMEHHE BBIJENATH CYILIECTBEHHbIE IPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U 3YKAPUOT, OJJHOKJIETOUHBIX U MHOTOKJIETOYHBIX OpPraHU3MOB, B
TOM yucie OakTepuid, TpUOOB, pacTEHUl, KUBOTHBIX W YEJIOBEKAa, CTPOEHHUS OPraHOB M CHUCTEM OPraHOB PACTEHHM, *KUBOTHBIX, YEJIOBEKa,
MIPOIIECCOB KU3HEAEATEIBHOCTH, MMPOTEKAIOIIUX B OPraHU3MaxX PacTEeHHM, )KUBOTHBIX M YeJIOBEKa, OMOIOTHYECKUX MPOIIECCOB: OOMEHa BEIIECTB
(MeTabosn3M), MpeBpalleHus] SHEPTUK, OpOXKEHHsI, aBTOTPOGHOIO M reTepoTpOGHOro TUIOB MUTaHMS, (OTOCHHTE3a U XEMOCHHTE3a, MUTO3a,
Meio3a, raMeToreHesa, SMOpUOreHe3a, MNOCTAIMOPHOHANILHOTO Pa3BUTHS, PA3MHOKEHMSI, UHAUBHUIYaJIbHOTO Pa3BUTHs OpraHu3Ma (OHTOTE€HEe3a),
B3alMO/ICIICTBUS T'€HOB, reTepo3rca, HCKyCCTBEHHOTO 0TO0Pa;

YMEHHUE YCTaHaBIMBATh B3aMMOCBSI3U MEXKIY OPraHOMIaMH KJIETKH U UX (QYHKIUSAMH, CTPOCHHEM KJIETOK Pa3HBIX TKaHed U X (QYHKLIUIMHU,
MEXy OpraHaMH U CUCTEMaMH OPraHOB y PACTEHHM, )KMBOTHBIX U UEJIOBEKA M UX (DYHKIMSAMM, MEXKIAY CUCTEMaMH OPTaHOB M UX (DYHKIHUSIMH,



MEXIy AdTariaMd OOMEHa BEIIECTB, dTalaMy KJIETOYHOTO LHMKIA M KU3HEHHBIX IMKJIOB OPraHU3MOB, 3TallaMH SMOpPHOHAIBHOTO Pa3BHUTHS,
TEHOTHUIIOM U (PEHOTHIIOM, (DEHOTUTIOM U (PaKTOPaMU Cpe/ibl OOUTAHMS;

YMEHHE BBISBIISTH OTJIMYNTEIIbHBIC IPU3HAKH KHUBBIX CHCTEM, B TOM YHCIIE PACTCHUH, )KUBOTHBIX U YEIIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE apryMEHTHI, OMOJIOTHYECKYI0 TEPMHHOJIOTHIO W CHMBOJIMKY JJIsl JI0Ka3aTelbCTBA POJACTBA
OpPTaHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIIL;

YMEHHUE pelaTh OMOIOTUYECKUE 33aJauH, BBISABISATh PUIHMHHO-CIICICTBEHHBIE CBSI3U MEX]y HCCIIETyeMbIMUA OMOJIOTHYECKUMH TPOIIECCaMU
U SIBIICHUSIMH, JI€J1aTh BHIBOBI U IIPOTHO3BI HA OCHOBAHHUH TOJIYYEHHBIX PE3YJIbTATOB,;

YMEHHE BBINOJHATH Ja0OpAaTOpPHBIE W NpaKTHYeCKWe padoThl, coONMoJaTh NpaBwia Npu paboTe C Y4eOHBIM U J1a0OPAaTOPHBIM
o0opynoBaHUEM;

YMEHHUE BBIIBUTATh THIIOTE3bI, MPOBEPATh HMX AIKCIEPUMEHTAIBHBIMUA CPEICTBaMHU, (OPMYIHPYS LENb HCCIEIOBAHUS, aHATH3HPOBATH
MOJTYYEHHBIEC PE3YJIbTAThI U JIENIaTh BBIBOJIBL;

YMEHHE Y4acTBOBaThb B Y4EeOHO-HCCIIEIOBATEILCKOW paboTe MO OMOIOTHH, DKOJIOTMM W MEAHMLUHE, NPOBOJMMOM Ha 0a3e IIKOJIBHBIX
HAYYHBIX OOMIECTB, ¥ MyOJINYHO MPEACTABIATH OTYYEHHBIC PE3YJIbTAaThl HA YUCHHUECKUX KOHPEPEHIIHAX;

YMEHHUE OICHHBATh 3TUYECKHUE aCTEKThl COBPEMEHHBIX MCCIEIOBAaHUN B 00JaCTH OMOJIOTUM W METUIMHBI (KJIOHUPOBAaHHUE, HCKYCCTBEHHOE
OILUTIOIOTBOPEHKE, HATIPABJICHHOE U3MEHEHHE T€HOMA U CO31aHUE TPAHCTCHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oyaymiell npodeccHOHATbHOM AEATENbHOCTH B 00JacTH OMOJIOTUH, METULMHBI,
OMOTEXHOJIOTHH, BETEPHUHAPHH, CEIIBCKOTO XO3SICTBA, MUIIEBON MPOMBIIUIEHHOCTH, YIIIYONsTh IMO3HABATEIbHBIA MHTEPEC, HANPABICHHBIN Ha
OCO3HAHHBI BHIOOP COOTBETCTBYIOIIEH mpodeccurt W MPOJODKEHHE OHMOJIOTHYECKOro 00pa3oBaHHs B OpPraHHU3AIMAX — CPETHETO

npo¢ecCuOHAIBLHOIO " BBICILIETO o0pa3oBaHMUsL.
TEMATHYECKOE IINTAHUPOBAHHE
10 KJIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM nu(ppoBbIe
Ne ni/m P Konrtpouabnbsie IIpakTnueckue (upp )
NPOrpamMMsbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypchbl
1 buonorus kak Hayka 1 bubmmorexa LIOK
Ve https://m.edsoo.ru/7f41c292
2 JXKuBble cucTeMbl U UX U3y4YECHUE 2 bu6muoreka [JOK



https://m.edsoo.ru/7f41c292

https://m.edsoo.ru/7f41c292

3 buosnorus kineTku 2 0.5 bubnrorexa LIOK
https://m.edsoo.ru/7f41c292
bub6nmoreka [IOK

4 XuUMHYecKask OpraHu3aiusl KICTKH 10 1 https://m.e dsg).ru 17§416292
bubnuorexa [IOK

> CTpoeHIe 1t pyHKLIH KICTKH 8 2 https://m.edsi.ru/7f410292

6 OOMeH BelecTB U PEBPaIlCHHE SHEPTHH B 9 1 bu6nmorexa LIOK

KJICTKE https://m.edsoo.ru/7f41c292

7 HacneacrBennas napopManus u 9 05 bu6nmorexa LIOK

peanu3aius eé B KIETKE https://m.edso0.ru/7f41c292

8 JKW3HEHHEBIN UK KIIETKU 6 1 bubmorexa HOK
https://m.edsoo.ru/7f41c292

9 Ctpoenue u GyHKIIMH OPraHU3MOB 17 1.5 ﬁgg:f;;:é;ii?ﬁN £416292

10 Pa3mHOXeHME U pa3BUTHE OPraHU3MOB 8 1.5 Bubmmorexa IOK
https://m.edsoo.ru/7f41¢c292

11 ['eneTnka — Hayka 0 HacJI€/ICTBEHHOCTH U 9 05 bubmmnoreka HOK

U3MEHYMBOCTH OPTraHU3MOB https://m.edsoo.ru/7f41c292

12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1 bubmorexa HOK
https://m.edsoo.ru/7f41¢c292

13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 1 Bubmmorexa IOK
https://m.edsoo.ru/7f41c292
but6mmorekxa [IOK

14 Peneriica ueropeka 3 05 https://m.edsi.ru/7f410292
bubmuorexa [{OK

15 Cenekuusi OpraHu3MOB 4 1 https://m.edstlalo.ru/7f41<:292

16 buoTtexHomorus u cHHTETHYSCKAs OMOJIOTHS 4 but6mmoreka [IOK
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https://m.edsoo.ru/7f41c292

bu6nmoreka [IOK

17 Peseparioe Bpemst 1 https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 102 0 13
ITPOI'PAMME
INOYPOUHOE IINIAHUPOBAHUE
10 KJIACC
N Kosaun4yecTBo 4acoB Jara JIeKTPOHHBbIE MU(PPOBHIE
, Tema ypoka Kontpoabnbie  IIpakTHueckue oGpa3oBaTe/bHbIe
n/n Bcero U3YYeHUS
padoThbI padoTbI pecypchl
buonorus kak KOMIUIEKCHAsI HayKa 1 bubmmorexa LIOK
L KaK 9acTh COBPEMEHHOI'0 00IIIeCcTBa L https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
2 JKuBbIe cuCTeMBbI M MX CBOIMCTBA 1 bubmmorexa LIOK
https://m.edso0.ru/863e6564
3 YpoBHEBas opraHu3anus ) KUBbIX 1 bubnuoteka [JOK
CHCTEM https://m.edso0.ru/863e6564
4 Hcropust OTKPBITUS U U3YUEHUS 1
kietku. Kinerounas teopust
Merozasl MOJIEKYJIIPHON U
KJIETOYHOU OMOJIOTHH.
IIpakTuueckas padora «M3yueHue
5 MSTO,Z[OB KHCTOEHOﬁ 6140110}:1/111/1 1 0.5 bubmorexa HOK
https://m.edso00.ru/863e6122
(xpomatorpadus, anextpodopes,
nuddepeHnuantbHoe
nentpudyruposanue, [11P)»
6 XUMHYECKUH COCTaB KICTKH 1 bu6nmoreka [JOK
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https://m.edso0.ru/863e674¢

MI/IHepaJ'IBHI)IC BC€IIECTBA KIICTKH, UX

bu6mmoreka [IOK

! OuosIOrHYecKas poiib https://m.edso0.ru/863e674e
Opranuyeckue BelecTBa KIEeTKH —

3 oenku. JlaboparopHas pabota 05 bubmuorexa [JOK
«O06Hapy)eHHe OEIKOB C TOMOIIBIO ' https://m.edso0.ru/863e6b72
KaueCTBEHHBIX peaKLuii»

9 CBoiicTBa, KIaccupuKanus u bu6mmoreka [IOK
byHKIMH OETKOB https://m.eds00.ru/863e6b72

10 Oprannyeckue BeniecTBa KIETKH — bubnuorexa [JOK
YTJICBOIBI https://m.eds00.ru/863e6870

11 OpraHuuyecKkue BEIIecTBa KJIETKH — bu6mmoreka [IOK
JIATIHTBI https://m.edso0.ru/863e6870
Hyxkneunossie kucnortsl. JITHK u
PHK. Jlaboparopnas pabota

12 «I/ICCJ'IG,I[OBEII)HI/IepHYKJIIZI/IHOBBIX 0.5 bubmorexa HOK

https://m.edso0.ru/863e6d5¢c
KHCTIOT, BBIJICJICHHBIX U3 KIIETOK
pa3IMYHBIX OPTAHU3MOB)

13 Crpoenue u pyukiuu ATO. [Ipyrue
Hykneosuarpugpocdarer (HTD)

CexsennpoBanue [JHK. Metoms

14 T€HOMUKH, TPAHCKPUIITOMHUKH,
MPOTEOMUKH

15 MeTtoab! CTpYKTypHOU OHOJIOTHI

16 Tunel knetok. [Ipokapuornueckas
KIIETKa

17 Ctpoenue 3yKapuoTHIECKON 05 bubnmuorexa [JOK

kneTku. [Ipaktuueckas padota

https://m.edso0.ru/863e6ff0
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«3y4eHune CBOMCTB KJIETOYHOU

https://m.eds00.ru/863e716¢

MeMOpaHbD»
18 [ToBepxXHOCTHBIN amnmapar KiIeTKU
OpnHoMeMOpaHHbIE OPTraHOU/IbI
KJ‘IHGTKI/I. HpI:lKTI/I‘leCKE}I pa6oia Bubmiorexa LIOK
19 T ———— 0.5 https://m.edso0.ru/863e6ff0
https://m.edso0.ru/863e716¢
B PACTUTEIBHBIX KIETKaX)
[ToryaBTOHOMHBIE OPraHOUBI
KJIETKW: MUTOXOHJIPHUH, TUTACTUIBL.
JlaboparopHas paI(;l?)Ta’ " Bubmiorexa LIOK
20 RS —— 0.5 https://m.edso0.ru/863e6ff0
https://m.edso0.ru/863e716¢
JETUIa3MOJIN3a B PACTUTENBHBIX
KIIETKaX)»
bubmuorexa [JOK
21 HememOGpaHHbIe OpraHOM/IbI KJIETKH https://m.edso0.ru/863e6ff0
https://m.edso0.ru/863e716¢
bu6mmoreka [IOK
22 CtpoeHue u QyHKIHMH S7Ipa https://m.eds00.ru/863e6ff0
https://m.edso0.ru/863e716¢
CpaBHI/ITeJ'IBHaSI XapaKTCPUCTHUKA BHGIHOTEeKA HOK
23 ieToK oyKapHor. Jlabopatopias 0.5 https://m.edso0.ru/863e6ff0
padora 1syuerie CTpOCHH KICTOK https://m.edso0.ru/863e716¢
pa3IMYHBIX OPTAHU3MOB)
ACCI/IMI/IJ'ISIIII/ISI U JUCCUMUIIAIIUS —
JIBE CTOPOHBI MeTaboIm3Ma. THITbI
24 obmena BemiecTB. JlaboparopHas bubnmuorexa [JOK

pabora «/3yueHne KaTaIuTUIECKOU
aKTUBHOCTH (pepMEeHTOB (Ha
IpUMepe aMMJIa3bl WK KaTala3bl)»

https://m.eds00.ru/863e766¢
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DepMEHTaTUBHBIN XapaKTep
peaxiuii KJIeTOYHOro MeTabonu3ma.
JlaGopaTtopHnas pabora «3yuenue

25 (hepMEHTATUBHOTO PACIICTUICHHS 0.5
NepoKCHIa BOJIOPOIa B
PACTUTENBHBIX U )KUBOTHBIX
KIIETKaX)»
26 benku-akTuBaTopsl U OeNKu-
HHTHOUTOPBI
27 ABTOTpO(hHBIN THIT 0OMEHA BEIIECTB
28 ®doTocuHTe3 bubmmorexa LIOK
https://m.edsoo.ru/863e7c98
Xemocunres. Jlaboparopnas pabota
29 «CpaBHeHUE npouer():cOBp ’ 0.5 bubmorexa LIOK
https://m.edsoo0.ru/863e7c98
dboTocuHTE3a U XEMOCUHTE3a)
AHa’poOHBIC OpraHU3MBbL. Bub
opoxenus. JlabopatopHas pabora bubnuotexa [JOK
30
«CpaBHEHHE TIPOIIECCOB OPOKEHUS https://m.edso0.ru/863e7aae
U JIBIXaHUSD)
AspoOHBIE OpraHU3MBbl. JTaIlb bubnnoreka [JOK
31
YHEPreTUIeCKOro oOMeHa https://m.edso0.ru/863e7aae
DHeprus MeMOpPaHHOTO TpaiueHTa
32 npoToHoB. Cunte3 AT®: pabota
npotoHHON AT®-cuHTa3bI
33 Peakuun MaTpuyHOro CUHTE3a bubmorexa HOK
https://m.eds00.ru/863e796e
34 Tpanckpunuums — MaTpUYHBINA bubnnorexka [JOK

cunte3 PHK

https://m.edso0.ru/863e796e
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bubmuoreka [JOK

3 Tpancats it e¢ oTarte! https://m.edso0.ru/863e796e
36 Konuposanue amuHokucior. Poib bubmuorexa [IOK
pubocomM B OuocuHTe3e Oernka https://m.edso0.ru/863e796e
37 Opranu3zanus reHoma y mpoKapuoT
¥ 9yKapHoT
38 MonexyJsspHbIE MEXaHU3MBbI
9KCIPECCUH T€HOB Y 9YKapHOT
Bupycsr — BHeKsIeTOYHBIE (POPMEI
39 YKU3HU U OOJIUTaTHBIC Tapa3UThI. 05 bubnnorexa [JOK
[paktuueckas padora «Co3znanue https://m.eds00.ru/863e7540
MOJIEIT BUPYCa»
40 BupycHsie 3a00neBaHus YenoBeka,
KUBOTHBIX, PACTCHHUI
41 Hanotexnonornu B Onosioruu u
MeuIHe
. bubmnoreka [IOK
42 AKH3HEHHEIH LK KICTRH https://m.edso0.ru/863e7dc4
43 Matpuunsnii cunte3 JTHK
Xpomocomsl. JIaboparopHast pabora
44 «M3yueHne XxpoMOCOM Ha TOTOBBIX 0.5
MHKpOIpernaparax»
45 JleneHne KJISTKM — MHTO3
Tunes! kietok. Kapuokunes u
nuTokuHe3. JlaboparopHas pabota
46 «Habmroieane MuTO3a B KJIIETKAX 0.5

KOHYMKA KOpEIIKa JIyKa (Ha TOTOBBIX
MUKpoOIIpenaparax)»
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PGI‘y.TI}II_II/ISI JKN3HCHHOI'O IUKJIa

47
KJIIETOK
48 OpranusM Kaxk eMHOE LIeJI0e
Tkanu pacrenuii. JlabopaTopHas
49 pabora «3yueHue TkaHen 0.5
pacTeHui»
TkaHU KUBOTHBIX U YEJIOBEKA.
50 JlaGopaTtopHnas pabora «M3yueHue 0.5
TKaHEW KUBOTHBIX)»
Opranbl. CucTeMbl OPraHoB.
51 JlaGopaTtopHast pabora «3yuenue 0.5
OpraHOB IIBETKOBOTO PACTEHHSD
52 Ornopa Tena opraHu3MoB
53 JIBI>KeHNEe OpraHn3MOB
94 [Iutanue oprann3MoB
[TuTanne MO3BOHOYHBIX )KUBOTHBIX.
55 [IumeBapuTenbHas cucreMa
YesoBeKa
56 JlpIxaHue opraHu3MoB
57 JIpixaHue MO3BOHOYHBIX )KHBOTHBIX
U YeJIOBeKa
58 TpaHcTOpT BEIIECTB Y OPraHu3MOB
KpoBeHocHas cucrema
59 MO3BOHOYHBIX JKHBOTHBIX H
YeoBeKa
60 Boiaenenue y opranu3smMosB
61 3amuTa y OpraHu3MoB




62

HNMmyHHas cuctema 4enoBeka

Pa3znpaxxuMocTh 1 perynsauus y

63
OpPTaHU3MOB
['ymopanbHast perynsuus u
64 SHIOKPUHHAS CUCTEMa KUBOTHBIX U
YyelioBeKa
bubmuorexa [JOK
65 DOpMBI pa3MHOKCHHSI OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mmoreka [IOK
66 [TonoBoe pazMHOXKEHUE https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
. bu6mmoreka [IOK
o7 Meiio https://m.edsoo.ru/863e7f4a
["amerorenes. O6pazoBanue u
A3BHUTHE MOJIOBBIX KJIETOK.
68 5)1a6opaTopHasl pabota «M3yuenue 0.5 bubmorexa IOK
https://m.edsoo.ru/863e7f4a
CTPOEHHUS TOJOBBIX KJIETOK Ha
TOTOBBIX MUKpPOIIpEIapaTax»
69 NunuBuyansHOE pa3BUTHE bu6nmoreka [JOK
OpPTraHU3MOB — OHTOTEHE3 https://m.edso0.ru/863e8436
20 3akyajKa OpraHOB U TKaHEH U3 bubnuoteka [JOK
3apOJIBIIIEBBIX JTUCTKOB https://m.edso0.ru/863e8436
PocT u pa3ButHe KHUBOTHBIX.
71 JlaGopaTtopHnas pabota «BrisBiieHHe 05
MIPU3HAKOB CXOJCTBA 3apOIbIIIeH
MTO3BOHOYHBIX JKHBOTHBIX)
72 Pa3smHoxkeHue u pazButue 0.5



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436

pactenwii. JlaboparopHas pabota
«CTpoeHne OpraHoB pa3MHOKEHUS
BBICILIUX PACTCHHID»

I/ICTOpI/ISI CTAaHOBJICHUA U Pa3BUTHA

bubmuorexa [JOK

3 TCHETHKH KaK HayKH https://m.eds00.ru/863e86f2
OcHOBHBIE IOHATHS U CUMBOJIBI
72 reHetuku. JlabopaTopHas pabora 05 bubnuorexa [JOK
«Jlpo3oduia kak 00BEKT https://m.eds00.ru/863e86f2
TCHETHUYECKUX MCCIICTOBAHUI
3aKOHOMEPHOCTH HACJIEI0BAHUS
npu3HaKoB. MoHOrubpuaHOE
75 ckpemuBanue. [Ipaktnyeckas 05 bubnnoreka [JOK
pabota "M3ydeHue pe3yibTaToB https://m.edso0.ru/863e8878
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
npo3oh s
76 [MuTonormyeckrne OCHOBBI bubmuorexa [JOK
MOHOTHOPHUIHOTO CKPEIIUBaHUS https://m.eds00.ru/863e8878
77 AHanM3upymrouee CKpeuuBaHue. bubnuoreka [IOK
HenonHoe noMuHUpOBaHKE https://m.eds00.ru/863e8878
JurnbpuaHoe cKpemmrBaHue.
[IpakTuueckas pabora «M3yueHue bubnnoreka [JOK
78 0.5
pe3yabTaTOB TUTHOPUIHOTO https://m.edsoo.ru/863e89a4
CKpEIIUBAHUS Y TIPO30(UITBD)
79 [{uTomornyeckre OCHOBBI bubnuorexa [JOK
JUTHOPUIHOTO CKPEIIUBAHUS https://m.edso0.ru/863e89a4
80 CuenuieHHOe Hacae10BaHNe bubnmoreka [JOK
IPU3HAKOB https://m.eds00.ru/863e8c60
81 XpoMOCcOMHas TEOpus
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HaCJICACTBCHHOCTHU

82
83

I'enetuka noma

TI'enoTun kak LeI0CTHAS CUCTEMa

84

85

I'eneTndeckuii KOHTPOJIb Pa3BUTHUSA
pacTeHnl, )KUBOTHBIX U YEJIOBEKA

N3MeHunBOCTh MpU3HAKOB. Buibl
W3MEHUYUBOCTH

86

MonudukarmonHas U3MEHIHBOCTh

bu6mmorexa [IOK
https://m.edso0.ru/863e8efe

87

Bapuaunonsslii psg u
BapHallMOHHAs KpUBasl.
JlaGopaTtopHnast pabora
«HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(UKAITIOHHONH H3MEHUYMBOCTH.
[TocTpoeHne BapuallMOHHOTO psifa U
BapUALMOHHON KPUBOI»

0.5

bu6mmoreka [IOK
https://m.edso0.ru/863e8efe

88

89

90

91

I'enoTnnmyeckas N3MEHUYNBOCTb.
KombOunarusHass U3MEHYHUBOCTD

MyTanuoHHast U3MEHYHBOCTb.
[IpakTuueckas pabora «Myrauuu y
Jpo30¢ bl (Ha TOTOBBIX
MUKpoOIIpenaparax)»

3aKOHOMEPHOCTU MYTAI[MOHHOTO
npoiiecca. DNUTeHETUKA U
SIIMTCHOMMHKA

I'enetuka yemnoBeka. HpaKTI/I‘-IeCKa}I

pabota «CocTaBieHre U aHATTU3
POAOCIIOBHOM

0.5

0.5

bu6mmoreka [IOK
https://m.edso0.ru/863e8efe

bu6mmorexa [IOK
https://m.edso0.ru/863e8efe

bubmuorexa [JOK
https://m.edsoo.ru/863e8efe

bu6nmoreka [JOK
https://m.edso0.ru/863e8d78
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92

MeToasl METUITMHCKON T€HETUKHT

93

94

95

96

3HaueHNE MEIUIIMHCKON T€HETHKHU B
MPEIOTBPALIEHUH U JICUCHUH
TeHETUYECKHX 3a00Ie€BaHNl
YyeIoBeKa

OCHOBHBIC TIOHSTHS CEJICKIIHH.
JlaGopaTtopHnas padora «3yueHue
COPTOB KYJIbTYPHBIX PACTEHUH H
MOPOJT IOMAIITHUX KUBOTHBIX)

MeToapl CeIeKIIMOHHON paOoTHI.
JlaboparopHas pabota «3yuenue
METOJIOB CEJICKIIUU PACTCHUI»

JocTrxeHus ceneknu pacTeHui u
*KUBOTHBIX. [IpakTHueckas pabota
«I[IpuBHBKa pacTeHHII»

0.5

0.5

bu6mmoreka [IOK
https://m.eds00.ru/863e9214

bubmuorexa [JOK
https://m.edso0.ru/863e9214

bubmuoreka [JOK
https://m.edso0.ru/863e9214

97

CoxpaHeHnue, U3y4eHue u
UCTIOJIF30BaHUE TEHETUIECKUX

pecypcoB

98

EI/IOTGXHOJ’IOFI/IH KakK HaYKa 158
OTpaciib MPOU3BOJICTRA.
[IpakTuueckas pabora «3yuenune
00BEKTOB OMOTEXHOJIOT U

0.5

bu6mmoreka [IOK
https://m.eds00.ru/863e9336

99

100

OCHOBHbIE HAaIIPABJICHUS
CUHTETHYECKONU OMOJIOTHUHN

XpOMOCOMHa}I " I'CHHasA NHXKXCHCPUA

101

102

Memunuackiue OMOTEXHOIOTUN

[ToBTOpenue, 06001IeHNE,
cHUCTeEMaTH3alMs 3HaHUI
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