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Yueonslii roa: 2023-2024

Oopa3oBaresibHasA 00J1aCTh: €CTECTBEHHOHAYYHBIC MPEIMETHI

IIpeamer: 6uonorus

Yuednbiii kypc: «O6mas 6uomnorus. 10 kimace» (yrimyOraeHHBIH YPOBEHB)

Kuaace: 10B

IIporpamma: ®denepanbpHas padouas mporpamma cpeaHero oomero oopazoBanus o npeamety «buonorus» (yrryoneHHbId ypoBeHs) mist 10—11 kmaccoB
00pa3oBarelbHBIX OpraHu3aiuil (yreepxkaeHna npukazom Munnpocseuienust Poccun ot 23. 11. 2022 Ne 1014)

KosindecTBO 4acoB Ha u3yuenue kypca «Oomas o6uosiorus. 10 kiaace»: B ron — 102 yaca, 3 gaca B Hezemnio

CocraButenb: Psb6osa E. B.

IHosicHUTEAbLHAA 3alIHCKA

Pabouas nporpamma no npeamery «buonorusi» ans oOywaromuxcst 10 B kiacca (yriay6nennsiit yposenb) MBOVY rumuaszum Ne 2 HampaieHa Ha
peanuzanuio TpedoBanuit ®I'OC COO, yrBepknennas npukazom MunnpocsenieHus ot 17.05.2012 r. Ne 413 «O06 yTBepk/IeHUM U BBEJCHUU B JICUCTBUE
denepanbHOro 00pa3oBaTENHHOIO CTAHAAPTa CPEAHETO 00IIero oOpa3oBaHus» (B peaakiuu npukaza Munmnpocsenienus Poccun ot 12.08.2022 r. Ne 732).
Hacrosias pabouast mporpamma cocraBiieHa Ha ocHOBe dDenepainbHOil pabodeil mporpaMMbl 10 OMOJIOTHH YIIIYOJIEHHOTO YPOBHS, a TaK K€ C Y4ETOM
®denepanbHOI paboyeil mporpaMMbl BOCIUTAHUS, HHCTPYKTUBHO-MeToandeckoro nuceMa AY JIITO XMAO-FOrpsl « IHCTUTYT pa3Butust o0pa3oBaHus» 00
OpraHu3any o0pa3oBaTeIbHON NEATENbHOCTH B 001€00pa30BaTENbHON EATEIbHOCTH B 0011€00pa30BaTEeNIbHBIX OpPraHu3alusax XaHTbl-MaHCUHCKOTO
aBTOHOMHOTO okpyra — lOrps! B 2023-2024 yue6HOM roay.

Peanuzanus mporpaMmsbl, npezmnoaraeT AEsTeNbHOCTHBIM MOJIXOJ KaK BEAYIIMHA NMPUHIUI OpraHU3allMd YpPOKa M Pa3BUTHUSI MHTEJUIEKTYalbHOIO
NOTEHLIMAala TMMHA3UCTOB.

VY4eOnblil npeamer «buosiorus» yriyonénnoro yposss uzydenus (10 xiacc) sBasieTcsi OMHUM U3 KOMIIOHEHTOB ITpeIMeTHON obnactu «EctecTBeHHO-
HayuHble npeaMeTh». CornacHo nonoxenusm @I'OC COO npodusbHbie ydeOHbIE TPEIMETHI, H3ydaeMble Ha YIIyOIEHHOM YPOBHE, SIBJISIIOTCS CIOCOOOM
muddepeHManuy o0ydeHus: Ha ypOBHE CpeiHEero oOuiero oopa3oBaHus M MPU3BAHbI 00ECTIEYUTh MPEEMCTBEHHOCTh MEX]Iy OCHOBHBIM OOIIKUM, CPETHUM
00IIUM, CpEeAHUM MPOPECCHOHATLHBIM U BBICIIMM 00pa3oBaHueM. B To ke BpeMs KaXIblii U3 3TUX y4eOHBIX MPEIMETOB J0JDKEH ObITh OPUEHTHPOBAH Ha
OPUOPUTETHOE  pelleHHe  00pa30BaTEIbHBIX, BOCIIMTATEIbHBIX WU PA3BUBAIOLIUX 3aJay, CBSI3aHHBIX € MNpodopueHTanuel o0ydarmuxcs H
CTUMYJIMPOBAaHHEM MHTepeca K KOHKPETHOH 00JIaCTH HAay4HOIO 3HAHUS, CBSA3aHHOTO ¢ OMOJIOTrHeH, MEJUIIMHOM, SKOJOTHEN, ICUXOJOTHeH, CIIOPTOM MU
BOCHHBIM JICJIOM.

[Tporpamma 1o 6uonoruu Ja€T MpecTaBIeHUE O LENH U 33/1a4ax u3ydeHus yuebHoro npeamera «buonorus» Ha yriyOJa€HHOM ypOBHE, OIpeenserT
o0s3aTenpHOE (MHBapUAHTHOE) NMPEAMETHOE COJEp)KaHue, €ro CTPYKTYpUpOBaHUE IO pasflesiaM M TeMmaMm, paclpe/eieHHe Mo KiaccaMm, pPeKOMEHIYeT
MIOCJIEIOBATEIbHOCTh M3YyYEHHsI Y4eOHOro marepuaiga ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIPEAMETHBIX CBSI3€H, JOTMKH Y4eOHOTO nporecca,
BO3PACTHBIX OCOOEHHOCTEH O0y4Yaromuxcsl.



B mporpamme mo 61MoIOTMHM peaqn30BaH IMPHHLUUI NPEEMCTBEHHOCTH C U3yYyeHHEM OHOJIOTHH Ha YPOBHE OCHOBHOTO 0O0IEro oopa3oBaHus,
Osarozapsi ueMy IPOCMAaTPUBACTCA HANPABICHHOCTh Ha IOCIEAYIOIEe pa3BUTHE OMOJIOIMYECKMX 3HAHUM, OpPHUEHTHPOBAaHHBIX Ha (OpPMUpOBaHHE
€CTECTBEHHO-HAYYHOTO MUPOBO33PEHHS, SKOJIOTUYECKOTO MBIIIICHHS, IPEICTABICHUNA O 30POBOM 00pa3e KU3HU, HA BOCIIUTAaHUE OEPEKHOTO OTHOIICHHS
K OKpyXarolleil npupofHoil cpere. B mporpamMe mo OHOJIOTHMHM Takke IOKa3aHbl BO3MOYKHOCTH ydeOHoro mnpeamera «buonorus» B peanuzanuu
tpeboBanuit @PI'OC COO K MIaHupyeMbIM JIUYHOCTHBIM, METAIIPEIMETHBIM M TPEAMETHBIM pe3yibTaTaM 0O0ydeHHUs U B OPMUPOBAHUH OCHOBHBIX BUIIOB
y4eOHO-T103HaBaTEIbHON JIEATEBHOCTH OOYYalOLIUXCS 10 OCBOEHHUIO COZAEp)KaHUs OHOJIOrMYecKoro oOpa3oBaHUS HA YPOBHE CPEAHEro o0ILero
o0OpazoBaHusl.

YuebHblil npeamer «buonorus» Ha ypoBHE CpeJHEro oouero oopazoBaHHs 3aBepliaeT OMojoruyeckoe oOpa3oBaHUE B LIKOJE M OPHUEHTUPOBAH Ha
pacumpeHue M yriyOJeHue 3HaHWN OOYdYalOIIMXCsl O JKMBOW NMPHUPOJAE, OCHOBAX MOJICKYJISAPHONH M KIETOYHOH OHMONOTWH, AMOPHONIOTHU W OHOIOTHU
Pa3BUTHSL, TEHETHKH, CEJIEKLIUU, OMOTEXHOJIOTHH, IBOIIOIMOHHOIO YYEHUS ¥ SKOJIOTUH.

N3yuenne yuebHOro npeamera «buosnorus» Ha yriayOIeHHOM YpOBHE OPHMEHTHPOBAHO Ha MOATOTOBKY OOYHaOLIUXCS K MOCIEAYIOIIEMY MOIYyYEHHUIO
O6uosiornyeckoro oOpa3oBaHMs B By3aX M OpPraHMU3ALUAX CpPEeIHEro npodeccuoHaabHOro oOpasoBaHus. OCHOBY €ro CoJepXKaHMs COCTaBISeT CHCTEMa
OMOJIOTUYECKUX 3HAHWM, MOJYYSHHBIX NMPH M3yYCHUH OOYUYAIOMIMMHUCS COOTBETCTBYIOIIMX CHCTEMATHYECKHX pa3/iesioB OMOJOTHHM Ha YPOBHE OCHOBHOTO
oOmiero odpasoBanus, B 10—11 kinaccax 3TH 3HaHUA MOJTy4arOT pa3BuTHe. Tak, paCIIMPEHbl U YIIIyOJleHbl OMOJIOTHYECKUE 3HAHUS O PACTEHUSIX, )KUBOTHBIX,
rpubax, OakTepusxX, OpraHU3ME YEIOBEKa, OOIIMX 3aKOHOMEPHOCTSX >KW3HHU, JOTOJHUTEIFHO BKIIOYCHBI OMOJOTHMYECKHE CBEICHHS MPUKIAIHOTO U
IIOUCKOBOTO XapakTepa, KOTOpble MOXHO HCIOJIb30BaTh KaK OPUEHTHUPHI JAJIS IOCIENYyIOIIero BbiOOpa mpodeccun. Bo3moxkHa Tarkke HHTErparus
OMOJIOTMYECKHUX 3HAHUN C COOTBETCTBYIOIIMMH 3HAHUSMU, ITOTYYEHHBIMU 00YJaIONIMMHCS IPY U3yUeHUH (U3NKU, XUMHH, Teorpa(uu 1 MaTeMaTHKH.

CrpykTypa nporpaMMsl 0 OMOJIOTUH OTPakaeT CUCTEMHO-YPOBHEBBIM M 3BOJIFOLIMOHHBIN MOAX0/bI K M3y4eHHI0 Ononoruu. CorilacHO UM, U3y4aroTcs
CBOICTBa M 3aKOHOMEPHOCTH, XapaKTEepHbIE JJI HKUBBIX CUCTEM PA3HOIO YPOBHS OpraHU3allMH, 3BOJIOLUU OPraHUYECKOTo MHpa Ha 3emiie, COXpaHEHUs
O6uosornyeckoro pasHooOpaszust miuaHersl. Tak, B 10 kiacce M3ydaroTCsi OCHOBBI MOJICKYJISIPHOM M KJIETOYHOH OMOJIOTHM, SMOPUOJIOTHM M OHOJIOTHH
pPa3BUTHSI, TEHETUKH M CENEeKLHUH, OMOTEXHOJOTMM M CHUHTETUYECKOM OHOJIOTHH, aKTyaJM3UPYIOTCS 3HaHUS OOydaroluxcs Mo OOTaHUKE, 300JI0THH,
aHaTOMMHU, (PU3UOJIOTHH YETIOBEKa.

VY4eOnsblil npeamer «buonorusy nmpu3aHa 00ecreyUTb OCBOEHUE O0YYaIOIUMUCS OMOJIOTMYECKUX TEOPUIl M 3aKOHOB, MJIeH, IPUHLUIIOB U IPaBUII,
JealluX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHUHBI MHpa, 3HAHMW O CTPOEHUM, MHOTOOOpa3Wu M OCOOEHHOCTSX KIIETKH, OpraHu3Ma,
HOITYJISIIIH, OMOIEHO03a, DKOCHUCTEMBI, O BBIIAIONIUXCS HAYYHBIX JOCTIDKEHHSX, COBPEMEHHBIX HCCIICIOBAHUSX B OHMOJOTHMH, NMPUKIAIHBIX acleKTax
Ouonornyeckux 3HaHui. {7 pa3BUTHA M MOAJEpKaHHUS MHTEpeca OOydaroUIMXcsi K OMOJIOTMM Hapsly CO 3HAYUTENbHBIM OOBEMOM TEOPETHYECKOTO
MaTepuaia B COJep>KaHUU MPOrPaMMBbI 110 OMOJIOTHU PETYCMOTPEHO 3HAKOMCTBO C UCTOpUEN CTAaHOBIIEHUS U Pa3BUTHUS TOM WM MHOM 0OsacTi OMOJIOTHH,
BKJIAJIOM OT€YECTBEHHBIX M 3apYOEKHBIX YUEHBIX B pellIeHHE BaKHEUIIIMX OMOIOTHYECKUX U KOJOTMYECKUX MPOOIeM.

Heapb uzydenus yueOHoro npenmMera «buonorus» Ha yriayOin€HHOM ypoBHE — OBJa/IeHHE 00Y4aroIIUMHCS 3HAHUSIMU O CTPYKTYpHO-(QYHKIIMOHATBHON
OpraHu3aliK JKUBBIX CHUCTEM pa3HOTO paHra M MpUOOpeTeHHE YMEHUI HCIIONb30BaTh 3TH 3HaHMA B (HOPMUPOBAHMM MHTEpeca K ONpelenEéHHON 00sacTH
poQeCCHOHAIBHON JEATENHPHOCTH, CBSI3aHHOM C OMOJIoTHEeH, WM K BBIOOPY Yy4eOHOTO 3aBeAeHUs IS MPOIOJDKEHUS OMOIOTHYEeCKOTro 00pa3oBaHusI.

JlocTikeHue 1enu u3ydeHus yueoHoro npenmera «buosnorus» Ha yriiy0iaéHHOM ypoBHE 00ecrieunBaeTCs PEeLIeHUEM CIEAYIOMINX 3a1aY:

® OCBOEHHE OOYYarOIIMMHCS CHUCTEMBbl OHOJIOTMYECKUX 3HAHUNA: OO0 OCHOBHBIX OHOJIOTMYECKMX TEOPHSIX, KOHIIEMLHUSAX, THIOTE3aX, 3aKOHaX,

3aKOHOMEPHOCTAX U MpaBWJIaX, COCTABJSIOIIMX  COBPEMEHHYK)  €CTECTBEHHO-HAay4YHYI0  KapTUHY  MHpa; O CTPOECHUH, MHOrooOpasuu u

0COOEHHOCTSX OMOJIOTMYECKHX CHCTEM (KJIETKa, OpPraHu3M, HMOMYJISIUs, BUa, OMOreonenos3, ouocdepa); 0 BHIIAIOMIUXCS OTKPBITUAX M COBPEMEHHBIX

UCCIIIOBaHUSIX B OMOJIOTHH;



® O3HAaKOMJICHHE OOYYaIOIIUXCS C METOJAAMH TO3HAHUS KUBOU MPUPOIBI: UCCIECIOBATEILCKUMHA METOIaMU OMOJIOTHYECKUX HAyK (MOJEKYISIPHOU U
KJICTOYHOW OHMOJIOTHH, SMOPHOJIOTUU U OMOJOTHH PAa3BUTHS, TCHETHKH U CENEKIUU, OMOTEXHOJOTUU U CHHTETUYECKOW OMOJIOTHH, MAJICOHTOJIOTHH,
9KOJIOTHH); METOJIaMU CaMOCTOSITENIbHOTO TPOBEJACHUS OHMOJIOrMYECKUX HCCleoBaHUN B jaboparopuu U B MpHpojae (HabmoJaeHue, U3MepeHue,
OKCIIEPUMEHT, MOJICTTHPOBAHHE);

e OBJIaJICHHE O0YYAIOIIMMHUCS YMEHUSIMU: CAMOCTOSATEIBHO HAXOAUTh, aHAJTHU3UPOBATH U UCIOJIb30BAaTh OMOJOTHYECKYI0 MH(POPMAIIHIO; MTOJIb30BATHCS
OMOJIOTUYECKOW TEPMUHOJOTHEH W CHMBOJUKOHN; YCTaHABIMBAThL CBSI3b MEXIY pPa3BUTHEM OHOJIIOTUM ¥ COIHAIBHO-DKOHOMHUYECKHUMH U
9KOJIOTHYECKUMH MTPOOIeMaMu YeJIOBEUeCTBa; OIICHUBATh IOCIEACTBUS CBOEH JI€ATEIbHOCTH 110 OTHOILIEHHUIO K OKPY)KAIOIIel MPUPOAHOM cpee,
COOCTBEHHOMY 37I0POBBIO M 3JIOPOBBIO OKPYXKAIOIIMX JItOJIeH; OOOCHOBBIBATh M COOMIOAATH MEPhl MPOPMIAKTHKU HH(EKIIMOHHBIX 3a00JeBaHU,
IpaBuiia MOBEACHUS B MpuUpojie U obecriedeHus Oe30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B UPE3BBIYANHBIX CHUTYAlUSX MPUPOJHOTO U
TEXHOTCHHOTO XapaKTepa; XapakTepHU30BaTh COBPEMCHHBIC HAy4YHBIC OTKPBITHS B 00JaCTH OMOJIOTHH;

® pa3BUTHE Y OOyYaIOIIUXCS ~ WHTEJJICKTYadbHBIX U  TBOPYECKHX CIIOCOOHOCTEH B Mpollecce 3HAKOMCTBA C BBIIAIOIIMMUCS OTKPBITUSIMU U
COBPEMEHHBIMH HCCIIEOBAaHUSAMU B OWOJOTMM, pPEIIaeMBIMH €0 MpoOJieMaMu, METOJOJIOTHEH OHONOTUYECKOr0 WCCIeI0BaHus, MPOBEICHUS
IKCIIEPUMEHTATIBHBIX HCCIICOBAHUH, PEIICHUS] OMOJIOTHICCKUX 33]1a4, MOJICTUPOBAHUS OMOJIOTHYECKUX O0OBEKTOB U MPOIIECCOB;

® BOCHHTAaHHE Y OOYYarONIMXCs [IEHHOCTHOI'O OTHOILIEHHUS K >KUBOHM MPHPOJE B LIEJIOM M K OTACNbHBIM €€ 00BbeKTaM W SIBICHUSM; (OpPMHUPOBAHUE
9KOJIOTHYECKOM, TeHETHYECKON TpaMOTHOCTH, OOIIeH KyIbTyphl OBEACHUS B IPUPOJIC; MHTErPAIIUU €CTECTBEHHO-HAYYHbBIX 3HAHHUIA,

e TpHOoOpeTeHNe 00YyYaAIOIUMUCA KOMIICTCHTHOCTH B PAIlMOHATHLHOM IPUPOJIONOIB30BAHUH (COOIIIOICHUE MPABUII TTOBEACHHS B TPUPOJIC, OXPAHBI
BUJIOB, DKOCHCTEeM, OWOC(EpbI), COXpPaHCHHH COOCTBEHHOTO 3/0POBBS M 3JI0POBbS OKPYKAIOIIMX JIFOJEH (COOMONeHMsT Mep NpOo(HIaKTUKH
3a0osieBaHul, obecrieyeHre Oe30MacCHOCTH KU3HEACATEILHOCTH B YPE3BBIYAHBIX CUTYAIUSAX MPUPOJHOTO U TEXHOTEHHOTO XapaKTepa) Ha  OCHOBE
WCIIOJIb30BAaHUS OMOJIOTMYECKUX 3HAHUW M yMEHHI B TOBCEAHEBHOM KU3HU;

® CO3/IaHHE YCIOBHH JIJIsl OCO3HAHHOTO BHIOOPA 00YYarOIIUMHUCA WHINBUAYATHHONW 00pa30BaTeNbHOM TPAeKTOPHH, CIOCOOCTBYIOMIEH
MoCcNeAyIoEMY MpodeccuoHAIEHOMY CaMOOMPEIeTICHUIO, B COOTBETCTBUH C MHAMBUAYAIbHBIMH HHTEPECAMU U TOTPEOHOCTSIMU PErHOHA.

OT100p opraHM3allMOHHBIX (HOPM, METOAOB U CPEICTB OOyUeHHs] OMOJIOTUM OCYLIECTBISETCS ¢ Y4ETOM CHEHU(PHUKH  €ro CoJAepX aHui U
HAIPAaBJIEHHOCTH Ha MPOJI0JKEHUE OMOJIOrMYECKOro 00pa30BaHMsl B OpraHU3alUsiX CPEAHET0 MPo(ecCHOHAIBHOTO U BBICIIETO 00pa30BaHus.

OO0s3aTenbHBIM YCIOBHEM NPU O0YYEHUU OMOJIOTMHU Ha YTIyOJIEHHOM ypOBHE SIBISIETCS MPOBEACHUE JTa0OPATOPHBIX M MpakTHUecKuX padot. Tarke
ydacTue OOYyYaroIIMXCS B BBIMOJIHEHUHM MPOEKTHBIX U Y4eOHO-HCCIEAOBATEIbCKUX pabOT, TeMaThKa KOTOPBIX OMNpENeNseTcs Y4YUTelleM Ha OCHOBE
MUMEIOLINXCS MAaTEPUAIbHO- TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOIHBIX YCIOBUH.

MecTo y4eOHOro npeaMera 0M0JI0rUM B Y4eOHOM IJIaHE.

O011ee yncio 4acoB, peKOMEHI0BaHHBIX Il U3y4eHHs OMOJIOruu Ha yriayosieHHoM ypoBHe B 10 kiacce — 102 yaca (3 vaca B HeJeno).

Pexxum 3aHsATHS — YpOKU IPOBOASATCS B | CMEHYy, 1ecTUAHEBHAs ydeOHas Heaes.
@dopMbl Opranuzanuu yuyeOHoi aedrenbHocTH 1o nmoarotroBke k ['MA oroOpaxens! B paboueil mporpamme B pasnene Ne3 «KanenmapHo-remaTnyeckoe
TJIAaHUPOBAHUEY (ICSITENHHOCTD YUAIIUXCS Ha YPOKE).



Y4eOH0-MeTOAMUYECKOE 0OOecieueHHe 00Pa30BaTeJIbLHOI0 Mpouecca

YuebHas Y4yeOHUKH: HA3BAHUE,
Kaace MeTtoauyeckue MaTepuaibl 1Jsl | Y4eOHO-MeTOAUYeCKHe MATepHaJIbl
nporpamMmma aBTOp (aBTOPBI)

yunTess (MeToauvecKue IS ydammxcst (padoume Terpaam).

PEeKOMeHAalHu, NOCO0Us U T.11.) | DJIeKTPOHHbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PeCypChl
(MyJbTHMENUITHBIE IPOrPAMMBI,
3JIEKTPOHHbIE Y4eOHUKHU U
3aJaYHUKHU, KOJUIEKIIUM HH(POBBIX
00pa3oBaTe/IbHBIX PECYpPCOB).

5 DenepanpHas pabouas mporpamma | buonorus. buonornueckue | buonorus. buonornueckue | bubmoreka [HOK
cpenHero obmiero oopazoBaHus cuctembl u mpomecchl. 10 | cucrembr u mpomecchl. 10-11 | e https://myschool.edu.ru/

Orosorus (yriayOJIeHHBINH YPOBCHB )
(s 10-11 KJIACCOB
00pa3oBaTeNbHBIX OpPTraHU3alNN). —
M.: MHCTUTYT CTpaTeruu pa3BUTHUSA
oOpazoBanus, 2023.

kmacc / A. B. Tepemos, P. A.

IlerpocoBa. —M.: MHeMO3uHa,
2023.

KJlacc. YTiyOJeHHBIH YpOBEHbD.
Mertoanyeckoe nocoOue  aus
yuutens. ®I'OC / Tepemor A.
B., IlerpocoBa P. A. -M.:
Muemo3suna, 2023.

o https://lesson.academy-
content.myschool.edu.ru/06/05
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Paspnen |. Conepxanue yueOHOro npeamera (Kypca)

Tema 1. Buosnorus kak Hayka

CoBpemeHnHast OHOJOTUsSI — KOMILJIEKCHasi Hayka. Kpatkas ucropus pa3Butusi Ouojoruu. buonornueckue HaykKd M U3ydaeMble UMHU MPOOJIEMBI.
dyHIaMeHTaIbHBIC, TPUKIIATHBIC U TIOUCKOBBIE HAYYHBIE UCCIIEAOBAHUS B OMOJIOTHH.

3HaueHue OMOJIOTUH B POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTuHbl Mupa. Ilpodeccun, cBa3aHHble C Ouosnoruei. 3HayeHHE
OMOJIOTMH B MPAKTUYECKOM ESITEIIbHOCTU YEJIOBEKA: MEAUIIMHE, CEIbCKOM XO3SIICTBE, MPOMBIIIIEHHOCTH, OXpaHe MPUPO/IbIL.

Jlemoncmpayuu:

[Toptpetsl: Apuctorens, Teodpact, K. Jlunneii, XK.b. Jlamapk, Y. dapsun, Y. I'apseii, . Mennens, B.U. Bepnaackuii, W.II. IlaBnos, W.N.
Meunukos, H.W. Basunos, H.B. Tumodeen-Pecosckuid, JIx. Yorcon, ®@. Kpuk, /I.K. benses.

Tabauysl u cxemol: «CBsi3b OMOJOTHH C APYTUMHU HayKamMu», «CrcreMa OMOJI0rH4eCKUX HAyK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBpie cucTteMbl Kak mpeaMer m3ydeHus Ouosioruu. CBONCTBA KUBBIX CHCTEM: €IWHCTBO XMMHUYECKOTO COCTaBa, IUCKPETHOCTh U LEIOCTHOCTb,
CJI0’KHOCTB U YIOPSIAOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CAMOOPIaHU3aLIMsl, CAMOBOCIIPOU3BE/ICHUE, PA3ApaXKUMOCTb, U3MEHUMBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3aiuy >KUBBIX CHCTEM: MOJICKYJISIPHBIM, KJIETOYHbIM, TKAHEBbIA, OPraHW3MEHHBIN, MONYJISIIMOHHO-BUAOBON, SKOCHUCTEMHBIN
(OuoreonenotTuueckuii), Ouocdepusiii. [lporeccsl, mpoucxoasiiue B )KUBbIX cucteMax. OCHOBHBIC MPU3HAKHU KUBOTO. JKU3Hb Kak ¢opMa CyIIecTBOBaHHS
Marepur. Hayku, n3ydaromuye >KMBbIE€ CUCTEMbI Ha Pa3HbIX YPOBHSX OpraHU3alUu.

W3ydeHue xUBBIX cUCTeM. MeTonbl Ouonornyeckoil Hayku. Habmionenue, usmepenue, SKCIEpUMEHT, cUCcTeMaTu3alus, MeTaananus. [loHsaTtue o
3aBUCHMOM U He3aBUCUMOU nepemMeHHol. [lnanupoBanue skcniepumenTa. [loctanoBka u npoBepka runote3. HyneBas rumnote3a. Ilonstue BbIOOpKH U
€€ IIOCTOBEPHOCTb. Pa3bpoc B Omonormueckux naHHbIX. OllEHKa JTOCTOBEPHOCTH TMONYYEHHBIX pPE3yibTaToB. [IpUYMHBI MCKaKEHUS PE3YIbTAaTOB
skcnepuMeHTa. [IoHATHE CTaTUCTUYECKOrO TECTA.

Jlemoncmpayuu:

Tabauysl u cxemovl: «OCHOBHbBIE IPU3HAKH KU3HW», «BHOIOTMYECKNE CUCTEMBI»,

«CBoOlCTBa KUBOU MaTEpUN», «YPOBHU OpraHU3aLUU KUBOU NPUPOAb», «CTPOEHHE KUBOTHOM KIETKN», « [KaHU KMBOTHBIX», «CHUCTEMBI OPTaHOB
YEJI0BEUECKOro opranu3may, «buoreornenosy», «buocdepar, «MeToabl U3ydeHUS )KUBOU IPUPOIBI».

O6opynoBanue: 1abopaTopHOe 000PYIOBAHUE JIJISl IPOBEACHUS HAOIIOACHUN, U3MEPEHUI, IKCIIEPUMEHTOB.

Ipakxmuueckas paboma:

«cronp30BaHne pa3IMYHBIX METOJIOB IPU U3YUEHUU KUBBIX CUCTEMY.

Tema 3. buoJsiorust KjieTku

Knetka — cTpykTypHO-(QYHKIHOHANbHAS €IUHUIA XKUBOTO. Mctopust oTkpeiTus KineTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T.
[lBann, M. llneiiaen, P. BupxoB). OcHOBHBIE NIOJIOKEHUS COBPEMEHHOM KJIETOUHOM TEOpHUH.

MeTobl MOJEKYISIPHOW M KJIETOYHON OHMOJOTHH: MHUKPOCKOIUS, Xpomarorpadus, 31eKTpodopes, METOJ MEUEHBIX aToMoB, nuddepeHInanisnoe
neHTpUuyrupoBaHre, KyJIbTHBUPOBAHUE KIETOK. M3ydeHne (PUKCHUPOBAHHBIX KIETOK. OJEKTpOHHAs MUKpockomnus. KoHdokambHas MHUKPOCKOIIHS.
BuranbHoe (mpr>XKU3HEHHOE) U3YUYEHUE KIIETOK.

Jlemoncmpayuu:



[Toptpetsr: P. I'yk, A. JleBenryk, T. [lIBanu, M. [llneitnen, P. Bupxos, K.M. bap. Tabmuisr u CXEMBIL: «CBETOBOM  MHUKPOCKOID»,
«NEKTPOHHBIN ~ MHUKPOCKOI»,
«cTopust pa3BUTHSI METOJI0B MUKPOCKOTTHI.

O6opynoBaHue: CBETOBOU MHUKpPOCKOII, MHKpPOIIpenapaTbl  PacTUTEIbHBIX, )KUBOTHBIX U OaKTEPUATIbHBIX KIETOK.

Ilpaxmuueckas paboma:

«3ydenue METOJIOB KJIICTOYHOW  OHOJIOTHH (xpomatorpadusi, anekTpodopes, nuddepeHnranbHOe HeHTpU(yTUpOBaHUE,
[ILIP)».

Tema 4. XuMu4ecKasi OpraHu3anms KJIeTKU

XWMHUYECKUN COCTAaB KJIETKH. Makpo-, MHKpPO- U YyJIbTPaMUKpPOIJIEMEHTH. Boma u €€ ponb Kak pacTBOPUTENs, pearcHra, ydacThue B
CTPYKTYPUPOBAaHUM KJIETKH, TEIUIOpEryysiiuu. MuHepalibHble BEIECTBA KJIETKH, UX OHojoruyeckas pojib. Posib KaTHOHOB U aHHOHOB B KJIETKE.

Oprannyeckre BellecTBa KIETKH. buonormueckue monmMmepbl. benkn. AMHUHOKHCIOTHBIH cocTaB 0enkoB. CTPYKTYpbl OEIKOBOW MOJIEKYJIBI.
[lepBuunas cTpykrypa Oeinka, nmenTHIHas CBA3b. BropuuHas, TpeTnyHas, yeTBepTHuHas CTpYKTypbl. Jlenatypauus. CpoiictBa 6enkoB. Kiaccudukarus
6enkoB. buonornueckue ¢pynkunu 6enxos. [IproHb.

VYraesoasl. MoHOCaxapubl, JUcaxapuibl, oJIdrocaxapuibl U noaucaxapuabl. OO naaH CTPOeHUs U PU3UKO-XMMUYECKHE CBOWCTBA YIJI€BOOB.
Buonornyeckne GpyHKINU YTIIEBOJIOB.

Jlunuasl. 'unpodunbsHo-runpodoOHsie cBoiicTBa. Kinaccudukauusa nununos. Tpurnuuepus!, Gochoaunuasl, BOCKH, crepouabl. buonornuyeckue
¢ynkumum munuaoB. O0mue  cBoiicTBa  OMOJIOTMYECKMX  MEMOpaH —  TEKy4ecTh, CIIOCOOHOCTH K CAMO3aMBIKAHHIO, TOTYIPOHHUIIAEMOCTb.

HykneunoBsie kuciotel. JJTHK u PHK. Crpoenmne nyxnennoBbix kuciorT. Hykneotunsl. [Ipunnun kxommiementapHoctH. [IpaBuno Yapragga.
Crpykrypa IHK — nBoitnas criupans. Mectonaxoxaenue u ouonorundeckue pyakuun JJHK. Bugst PHK. @ynkiuu PHK B kietke.

Crpoenue monekynasl AT®. Makposprudeckue cBsizu B mojekyiae AT®. buonornueckue ¢ynkuun ATO. BoccTaHOBIEHHBIE NEPEHOCUUMKH, HUX
¢yukuuu B knerke. pyrue nykieosuarpudocdatsl (HTD). CexBenuponanue JJHK. MeTo1bl reHOMUKH, TPAHCKPUIITOMUKH, TIPOTEOMHUKH.

CrpykTypHast Ouosorus: OnoxumMuueckue u 6Mopu3nIecKue UCCIeI0BaHus COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OMOMOJIEKy . MoienupoBaH e
CTPYKTYpbI U QyHKIUN OMOMOJIEKYN U UX KOMILJIEKCOB. KOMIbIOTEpHBIN AU3aliH M OpPraHN4eCKU I CUHTE3 OMOMOJIEKY M UX HEMPUPOIHBIX aHAJIOTOB.
Llemoncmpayuu:

[Moptpertsr: JI. [Tonmunr, k. Yorcon, @. Kpuk, M. Yunkusnc, P. ®panxiaun, ®. Canrep, C. [Ipy3unep.

Juarpammsl: «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B HEXKMBOW IIPUPOJIEN,

«Pacnpenenenrne XuMUYECKHX JJIEMEHTOB B )KMBOU MPUPOJIEN.

Tabnuuel u CXEMBI: «Ilepnonnyeckas Tabuma XUMHUYECKUX DIIEMEHTOBY,

«CTpoeHne MoJIeKyIbl BOJbD», «BemiecTBa B cocTaBe opraHu3MoBy, «CTpoeHHne MoJeKybl 6enka», « CTpyKTypbl O0elnKkoBOW MOJEeKybl», «CTpoeHue
MOJIEKYJI YTIIEBOI0BY», «CTpOoeHNE MOJIEKYI JIMTUI0BY, «HyKiIenHOBBIE KUCIOTHIY, «CTpoeHHE MOJIEKYIBl ATD».

O6opynoBaHue: XuMU4ecKas ocya 1 00opyIoBaHue.

JlaGopatopHast  pabota «OOHapyxeHue OenKoBC IIOMOLIBI0  KAa4ECTBEHHBIX PEAKIUII.

JlaGopatopHass  pabota«lccrnenoBanue HYKJIEUHOBBIX KHCIIOT, BBIJIEJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CtpoeHue u QyHKIMH KJIETKH

Tumnsl KJIETOK: yKapruOTHYECKas U MpokaproTHueckas. CTpyKTypHO- (yHKIIMOHAIbHbIE 00pa30BaHMs KIETKH.



Crpoenne mnpokapuoTHueckoi kieTku. Kierounas crenka Oaxtepuil u apxeld. OCOOCHHOCTHM CTPOCHHS TeTepOTPOPHONH U aBTOTPOQHOM
IPOKapUOTUYECKHX KJIETOK. MecTo U posib MPOKapUOT B OMOLIEHO3aX.

Crpoennie n GyHKIMOHUPOBAHUE SYKApUOTUUECKOH KieTku. [lmazmaTnueckas memOpana (rurazmanemma). CTpyKTypa IU1a3MaTH4eCKO MeMOpaHBbI.
TpaHcnopT BEmIECTB Yepe3 IUIa3MaTHYECKyl0 MeMOpaHy: maccuBHbIA (nuddy3us, obnerdyéHnas muddysus), akKTHBHBIN (MEPBUYHBIA W BTOPUYHBIN
aKkTUBHBIN TpaHcnopt). [lonynporunaemocts MeMOpanbl. Pabota HaTpuii-kaimeBoro Hacoca. DHIOUUTO3: MMHOLKUTO3, (parounTo3. DK301uTo3. Kinerounas
creHka. CTpykTypa U GyHKIMHU KIETOYHON CTEHKU PacTeHUH, rpuOOB.

[Mutomnaszma. [{uto3oms. Lurockener. [[Buxenue nuroruiazmbl. Opranousl kieTkn. OHOMEMOPAaHHBIE OPTaHOUIBI KJISTKU: dHIOIUIa3MaTHIECKast
cerb (OIIC), anmapar 'onbpku, JTU30COMBI, UX CTpOCHHE U (YHKUMU. B3aMMOCBS3b OZIHOMEMOpPAHHBIX OPraHOMJIOB KiIeTKH. CTpoeHHe IpaHyJIIpHOIO
perukynyma. Mexanusm Hampasienusi 6enxkoB B OIIC. Cunrte3 pactBopuMbix OenkoB. CHHTE3 KIETOYHbIX MeMmOpaH. ['mankuii (arpanyisipHbII)
sHI0IIIa3MaTHUecKuil petukyiayM. CekperopHas ¢yHkuus annapata ['onbmpxu. Momuduxanus OenkoB B anmapate 'onbmxu. CopTupoBka OEJIKOB B
anmnapare ['onbaxu. TpaHCHOpT BEIECTB B KJIETKe. Bakyonu pacturenpHbIX KieTok. Kiierounsnii cok. Typrop.

[TomyaBTOHOMHBIE OPraHOM/Ibl KJIETKH: MUTOXOHApUH, miuacTubl. [Ipoucxoxaenne mutoxonapuit u miactul. Cumouorenes (K.C. MepexkoBckui,
JI. Maprymuc). Crpoenne u (YHKIMM MUTOXOHApPWUH H TuiacTua. llepBudHble, BTOPHUYHBICE M CIOXKHBIE TUIACTHIBI (DOTOCHHTE3UPYIOMIUX 3YKAPHUOT.
X0poIIacTsl, XpOMOIUIACTBI, JIEMKOIIACTHI BBICIIUX PACTEHU.

HememOpannbie opranouasl kietkun CtpoeHne u (DyHKIMM HEMEMOpPaHHBIX OpPraHOHMIOB KIETKH. Pubocomel. IIpomexyTouHble (QHIaMEHTHI.
Muxkpo¢unaMmeHTbl. AKTUHOBbIE MUKPO(GHIaMEHThI. MblllIeUHble KJIETKH. AKTHHOBbIE KOMIIOHEHTBI HEMBILIEUHBIX KJIETOK. MukporpyOouku. Kierounslit
ueHTp. CTpoeHue U JBUKEHHUE JKTYTUKOB M pecHHUYeK. MukpoTpyOouku nurtomiasMbl. LlenTpuons. benku, acconuupoBaHHble ¢ MUKpO(QHIaAMEHTaMU U
MHUKpOTpyOOouKaMu. MOTOpHBIE OEIKH.

Anpo. OOosiouka sapa, XpOMaTWH, KapuoIUIa3Ma, SAPBINIKK, MX cTpoeHue U (yHKuuu. SnepHbiii OenkoBblii marpukc. IIpocTpancTBeHHOE
pacroyio’keHre XpoMOCOM B MHTEp(}a3HOM sijipe. DyXpOMaTHH U reTepoxpoMaThH. benkn XxpoMaTHHa — rUCTOHBI. JIluHaMuKa saepHOi 000JI0YKH B MUTO3E.
SInepHslii TpaHCTIOPT.

Knerounsie BkimtoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK 9YKapHOT (PacTUTENIbHOM, )KUBOTHOM, TPUOHOI).

Jlemoncmpayuu:

[Toptpetsr: K.C. Mepexkosckuid, JI. Maprymnuc.

Tabmuuel u cxembl: «CTpoeHHE HYKapUOTHUYECKOH KieTKu», «CTpoeHue KUBOTHOM KIeTKu», «CTpoeHue pacTUTENbHOM KieTKn», «CTpoeHue
MUTOXOHJIPUMY, «S1Ipo»,

«CtpoeHne NpoKapuOTHIECKON KIETKH.

O6opynoBaHue: CBETOBOU MHUKPOCKOII, MHKpPOIIpEnapaTbl  PacCTHTEIbHBIX, )KUBOTHBIX KJIETOK, MUKPOIIpEemapaThl OaKTEpUaIbHBIX KIETOK.
JlaGopaTtopHnast pabota «/3ydeHue CTpoeHUs KJIETOK pa3IMuHbIX OpraHnu3mMoBy. [Ipaktuueckas padota «/3ydueHne CBOWCTB KIETOYHON MEMOpPAHBI».
Jlaboparopuas pabota«MccnenoBanue jaa3Moju3a U JIeTJIa3MOJIN3a B PACTUTENBHBIX KIIETKAaX).

HpaKTI/I'-IeCKaSI pa60Ta «I/IsyquHe JABUXXCHUA IUTOINIa3MbI B PACTUTCIIBHBIX KIICTKax».

Tema 6. O0MeH BeliecTB U NPeBpallieHHe JHEPTHH B KJIeTKe

AccUMIIISIINS U JUCCUMUJISIUS — JIBE CTOPOHBI MeTabonm3ma. Tumel oOMeHa BemecTB: aBTOTPO(HBIA U reTepoTpodHBIA. YdacThe KUCIOpoJa B
OOMEHHBIX Ipoleccax. DHepreTuueckoe odecreueHue kieTku: npeBpamieHne AT® B oOMeHHBIX mporeccax. PepMEHTATUBHBIA XapakTep peakuuit
KJIETOYHOT0 MeTa0oIn3Ma.



@depMeHThI, UX CTPOEHHE, CBOWCTBa W MexaHu3M JaeiictBus. Kodepmentsl. OTianuus (epMEHTOB OT HEOPraHMYECKUMX KaTaln3aTopoB. benku-
AKTHUBATOPBI U OEJNKU- HHIUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (pepMEHTATUBHBIX PEAKIMM OT pa3In4HbIX (PaKTOPOB.

[lepBUYHBII CHHTE3 OpraHMYECKHUX BEMIECTB B KieTke. DoTocuHTe3. AHOKCUTCHHBIH U OKCUTeHHBIH (poTocuHTe3 y Oakrepuii. CBeToCOOMparome
MUTMEHTBI M MUTMEHTHI PEaKMOHHOTO LieHTpa. Ponb xjoporactoB B npouecce potocunte3a. CeroBas U TemMHoBas (a3pl. Porogsixanue, C3-, C4- u
CAM-tuns! porocuntesa. [IpogyktuBHOCTH poTOCHHTE3a. BiusiHre pa3nuuHbIX (GaKkTOPOB Ha CKOPOCTh (hOTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

Xemocunre3. Pa3HooOpa3ue OpraHu3MOB-XEMOCHHTETHKOB: HUTPUPUIMPYIOIINE OaKTepuu, 3KeIe300aKTepuu, cepoOdaKkTepuH, BOIOPOIAHbBIE
OaxkTepuu. 3HaYEHHE XEMOCUHTE3A.

AHaspobHble opranu3mbl. Bunesl Opoxenus. [IpoaykTel OpoxKeHHs M UX HCIOJIb30BaHUE YEIOBEKOM. AHA3pOOHBIE MUKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHUU U BO30YIUTENN OOJIEC3HEH.

AspoOHBIe OpraHu3Mbl. JTambl SHEpreTuieckoro ooMena. [logroroBurensHslii 3Tan. [ MUKoaN3 — 6ECKUCIOPOIHOE PACIIEIUIEHHUE TIIFOKO3BI.

Bbuonornueckoe OKHCIEHHE, WJIM KIETOYHOE JAbIXaHWe. Poib MHUTOXOHIpUH B mMporeccax OMOIOTHIECKOro OKUCIIeHHs. L{ukimueckue peakium.
OxucnutensHoe (ochopunupoBanue. DHeprus MeMOpaHHOro rpaaueHTa nporoHoB. Cunte3 AT®: paborta nporoHHoi ATd-cunrassl. [IpenmymiecTBa
a’poOHOTO TyTH 0OOMEHA BEIIECTB Tiepe ]l aHa3pOOHBIM. DPPEKTUBHOCTH SHEPTETUICCKOT0 OOMEHA.

Jlemoncmpayuu:

IToptpersr: x. Ilpuctin, K.A. TumupsizeB, C. H. Bunorpanckuii, B. A. Ourensrapar, I1. Mutuenn, I'.A. 3aBap3uH.
Tabnuupl u cxembl: «POTOCUHTE3Y, «DHEpPreTHuecKuii ooMen», «buocunres 6enkay», «Ctpoenue GpepMeHTay, «XEeMOCUHTESY.
O6opynoBaHue: CBETOBOMU MHUKpOCKOII, 000py/10BaHUE JUIsL  TIPUTOTOBJIEHUS MOCTOSIHHBIX U BPEMEHHBIX MUKPOIPENapaToB.
JlaGopatopHass pabota«l3ydyeHue  KaTaaMTHYECKOH aKTUBHOCTH  (PEpMEHTOB (Ha MpUMEpPE aMUiIa3bl MM KaTajla3bl)y.

JlaboparopHas pabota «3ydyeHne pepMEHTaTUBHOIO pacUIeIIEHUs IEPOKCUIA BOJOPO/Ia B PACTUTENBHBIX U KUBOTHBIX KIETKAX).

JlaGopatopHasi pabota «CpaBHeHHE mporeccoB (HOTOCHMHTE3a M XeMocuHTe3ay». JlabopatopHas pabora «CpaBHEHHE MPOLECCOB OpOXKEHUS U
JIBIXaHUS.

Tema 7. HacneacreenHass HHGOPMANKA U peaJn3anus eé B KJIeTKe

Peakuuu MarpuuHoro cuHresa. IIpHHIMI KOMIUIEMEHTapHOCTH B pEakLUsAX MaTPUYHOTO CHHTe3a. Peanu3ainus HaclieJCTBEHHOW WHQpOpMaIuu.
['eneTnyeckuil koj, ero coicrtBa. TpaHckpunuus — Marpuusblii cuHTe3 PHK. IIpyHIMIBI TpaHCKpUNINMU: KOMIUIEMEHTAPHOCTD, AHTUIIAPAJIIEIBHOCTD,
acummetpudHocTh. Co3peBanue MatpuuHbix PHK B sykapuoTtnueckoit knerke. Hekonupytronme PHK.

Tpancnsuus u e€ stanbl. Yuactue TpaHcnoptHeix PHK B OGuocunrese Genka. YcmoBus OmocuHTe3a Oenka. KomgupoBanue amuHOKucior. Poisb
pubocom B OnocuHTE3€e OeliKa.

CoBpeMEHHbIE TNPEACTABIEHUS O CTpoeHMM  reHoB. OpraHusanus  TIeHOMAa y IPOKApUOT M 3YKApHOT. Perymnsanusi akTMUBHOCTH I€HOB y
npokapuot. ['unoresa onepona (. Kaxo0, XK. Mano). MonekyssipHble MEXaHU3MbI SKCIIPECCUU T€HOB Y 3yKapuoT. Posib XpoMaTuHa B peryasnuu paboThl
reHoB. Perymsiuus oOMeHHBIX IpolieccoB B kieTke. KieTounslii romeocras.

Bupycbl — HekieTouHble (GOpMBI KU3HU U oOiuratHble mapa3utbl. CTpO€HHE HPOCTBIX U CIOXKHBIX BHUPYCOB, PETPOBHPYCOB, OaKTeprnodaros.
Kuznennsrit nukn JJHK-cogepxammx Bupycos, PHK-conepkamux Bupycos, 6akreprodaros. O0patHas TpaHCKpUIILIMS, peBepTas3a, HHTErpasa.

BupycHbie 3a0oneBanust yenoBeka, :KUBOTHbIX, pactenuit. CIIN, COVID-19, couunanbHble 1 METUIUHCKHE TIPOOIIEMBI.

Buonndopmaruka: UHTErpanys 1 aHaiu3 OOJBIIUX MaccuBOB («bigdata») CTPYKTYpHBIX OMOJOrMYecKHX AaHHBIX. HaHOTEXHOMOTMM B OMOJOTHH U
memuinae. [Iporpammupyemsie hyHkmuu 6emkoB. CIocOOBI TOCTaBKH JIEKAPCTB.

Jlemoncmpayuu:



[Toptpetsr: H.K. Konsuos, /.. UBanOBCKuUi.

Tabmuipl u cxemsl: «buocunTes 6enkay, «I'eHeTnyeckuii Kony, «Bupycei»,

«baxrepuodaru».

[TpakTrueckas pabota «Co3nanue MOJICIH BUPYCay.

Tema 8. /Ku3HeHHBIH MUK KIETKH

Knerounslii nuki, ero nepuoasl U perynsiuus. Matepdasza u muro3. OcoOeHHOCTH NPOIECCOB, MpOoTeKarmux B uHTepdasze. [loaroropka KieTku K
nenenuro. [IpecunTernyeckuii (IOCTMUTOTUYECKUIN ), CHHTETUYECKUN M MOCTCUHTETUYECKUHN (IIPEMUTOTUYECKHIA) TIEPHOABI HHTEP(]a3HI.

Marpuunbiii cunte3 JIHK — perumkanus. [punnune perumkanuu JJHK: komeMeHTapHOCTh, TOJTYKOHCEPBATUBHBIA CUHTE3, AHTUIIAPAJLICIIbHOCTD.
Mexanusm permukanun JJHK. Xpomocomel. Ctpoenne xpomocoM. Tenomeps! u Tenomepasa. XpOMOCOMHBIH HA0Op KJIETKH — KapHOTHIL. JIUTITONIHBIN 1
rarIoNIHbIN Ha0Ophl XpoMocoM. ["'oMonorudHbie XpoMocoMBI. [10J10BbIE XPOMOCOMBI.

Jenenue knerku — Muto3. CTaluu MUTO3a M MIPOUCXOAIINE B HUX Ipouecchl. Tunbl Muto3a. Kaprokunes u nutokuHes. buonoruueckoe 3HaueHue
MHUTO3A.

Perymsauus mutoTHueckoro mukia kiaetku. [Iporpammupyemast kKiieTogHasi ruOelb — aromnTos.

Knetounoe siypo, XxpomMocombl, (pyHKIIMOHAJIbHAas TeHOMHKAa. MexaHusMbl nponudepanuu, auddepeHIupoBKH, CTapeHHs U THOENIH KIETOK.
«u¢posas xinerka» — OnonHpopMaTHIecKnue MoaeTH (QYHKITHOHUPOBAHUS KICTKH.

Jlemoncmpayuu:

Tabmuier u CXEMBI: «Ku3HCHHBIN LMK KJICTKH, «MuTo3, «Ctpoenue xpomocomy, «Permukarus JJHK.

Ob6opynoBaHue: CBETOBOM MUKPOCKOII, MUKponpenapaTsl: «MHUTO3 B KJIETKaX KOPEIIKa JIyKay.

JlabGopaTtopHast pabota «M3yueHue XpoMOCOM Ha TOTOBBIX MUKPOTIpETapaTax.

JlaGopatopHas pabota «HaOnroeHne MuTo3a B KJIeTKax KOHYMKA KOPEIIKa Jiyka (Ha TOTOBBIX MUKPOIIpenaparax)y.

Tema 9. CtpoeHue u GyHKIIMH OPraHU3MOB

buonorudeckoe pasHooOpasue oprann3MoB. OJJHOKIETOUHbIE, KOJIOHUAIbHBIE, MHOTOKJIETOUYHbIE OPTaHU3MBI.

OcoOeHHOCTH CTPOEHUS U JKU3HEIEATEIIbHOCTH OJHOKJIETOUHBIX OpraHu3MOB. bakTepuu, apxeu, OAHOKIETOYHbIE T'pUOBI, OJHOKJIETOYHBIE
BOJIOPOCIIH, APYTHE NPOTUCTBI. KOJIOHHAIBHBIE OpraHU3MBI.

B3aumocBs3b yacTeit MHOTOKJIETOYHOI'O OpraHu3Ma. TKaHU, OpraHbl U CUCTEMBI opraHoB. OpraHu3M Kak enHoe 1esoe. 'omeocras.

Tkanu pacreHuil. Tunbl pacTUTENbHBIX TKaHEil: oOpa3oBarenbHas, MOKPOBHAs, MPOBOJsAIIAs, OCHOBHAs, MexaHudeckas. OcOOEHHOCTH CTPOCHHMS,
(GYHKIMI 1 pacrnoioXeHHs TKaHel B opraHax pacTeHUH.

TkaHM )KUBOTHBIX M YesioBeKa. TUIBI )KMBOTHBIX TKaHEH: sMUTeNualbHas, COeTMHUTEIbHAS, MbllIIeyHast, HepBHas. OCOOEHHOCTH CTPOEHUs, PYHKIIHIA
U PacIoJIOKEHUS TKaHEeW B OpraHax >KMBOTHBIX U Y€JIOBEKa.

Opranel. BereratuBHble M reHEpaTUBHbIE OpraHbl pacTeHU. OpraHbl U CUCTEMBI OPTaHOB >KMBOTHBIX M 4esloBeKa. DYHKIMM OpraHOB M CHCTEM
OpraHoB.

Onopa Tena opranusmoB. Kapkac pactennii. CkeneTsl OJHOKJIETOUHBIX U MHOTOKJIETOUHBIX KUBOTHBIX. HapyXHbIil 1 BHYTpeHHHUH ckeneT. CTpoeHue
Y THUIIBI COEMHEHUS KOCTEH.

JIBr>xkeHne opraHu3MoB. J[BH)KEHHE OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOHMIHOE, KI'YTUKOBOE, PECHUYHOE. [IBM)KEHHE MHOTOKJIETOUYHBIX PAaCTCHHUI:
TPOIU3MBI M HACTUU. J[BU)KEHHE MHOTOKJIETOUHBIX )KMBOTHBIX U U€IOBeKa: MblleyHas cucreMa. Pednexc. CkeneTHbie MBILIIBI U UX paboTa.
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IInranue opranusmos. [loryomenue BOABI, YIVIEKUCIOrO ra3a U MHUHEpAJIbHBIX BELIECTB pacTeHUsAMU. lIuTaHue XuBOTHBIX. BHyTpuIonoctHoe u
BHYTPUKIICTOYHOE MHIIeBapeHHe. [IluTaHme 1MO3BOHOYHBIX KMBOTHBIX. OTHENBl NHILNEBAPUTEIBHOIO TpakTa. IlumeBapuTenbHbE  KENE3bl.
[InmeBapurenpHas CHCTEMA YEIOBEKA.

Jbixanue opranu3moB. Jlpixanue pacteHuil. JlpixaHue »uBOTHBIX. [Juddy3us ra3os uepes noBepxHoOCcTh kieTku. KoxkHoe apixanue. [lpixarenbHas
noBepxHocTh. JKabepHoe M 5€rouynoe apixanue. JlpIXaHWE MO3BOHOYHBIX JKMBOTHBIX W YEJIOBEKA. DBOJIOIHMOHHOE YCIOKHEHHE CTPOCHHUS JETKHX
IIO3BOHOYHBIX JKMBOTHBIX. JIpIxaTenpHas cucTteMa 4YeinoBeKa. MeXaHW3M BEHTWIALMH JIETKUX Yy NOTUL M MIEKONUTAIOIIMX. Perymsauus abIxaHus.
JlpixaTenbHbIe 00BEMBI.

TpaHcnopT BewecTB y OpraHu3MoB. TpaHCIOPTHBIE CHCTEMBI pacTeHUM. TpaHCIOPT BeLIECTB y KUBOTHBIX. KpoBeHOCHas cucrema u €€ OpraHsl.
KpoBeHocHasi cuctemMa IMO3BOHOYHBIX KMBOTHBIX M uenoBeka. Cepjie, KpOBEHOCHBIE COCYAbl M KpoBb. Kpyrm KpoBooOpaiieHusi. DBOJIOLUOHHBIC
YCIIOKHEHHUSI CTPOCHUSI KPOBEHOCHON CHCTEMbI IO3BOHOUYHBIX KUBOTHBIX. PaboTa cepaua u e€ perymnauus.

Boigenenue y opranuzMoB. Beienenue y pacrenuid. Bwinenenue y xkuBoTHbIX. CokpaTutenbHble Bakyoiu. Opranbl BblaeneHHs. DuiabTpanus,
CeKpeLusi U 0OpaTHOE BCAaChIBAHUE KAK MEXaHU3Mbl pabOThl OpPraHoB BblAeIeHHs. CBsA3b MOJOCTHU Teja ¢ KPOBEHOCHOM M BBIACIMTEIBHOW CHCTEMaMHU.
Brienenne y mo3BOHOYHBIX KHBOTHBIX U 4enoBeka. [louku. Ctpoenne u pyHKunoHnupoBanue Heppona. OOpazoBaHre MOYH y YETIOBEKA.

3amyra y OpraHu3MoB. 3alluTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil U LUCTBI MPOCTEHIIMX. 3aIllUTa Y MHOTOKJIETOYHBIX PAaCTEHU.
Kyrukyna. Cpencrsa nacCuBHOM U XMMHUECKOM 3a1UThl. DUTOHIIMIBI.

3amuTa y MHOTOKJIETOUHBIX KHUBOTHBIX. [IOKpOBBI M MX pOM3BOJHBIE. 3alIUTa Opranui3Ma ot OosezHeil. IMMyHHas cuctema yenoBeka. KitleTounblii
U TYMOPaJIbHBII UMMYHUTET. BpoxKnIEHHBIN 1 TPHOOPETEHHBIN crienn(UIecKrii UMMYHUTET. Teopusi KIOHaIbHO-ceneKTuBHOro nmmyHutera (I1. Dpnux,
®.M. bepner, C. Tonerasa). BocnanurenbHble 0TBEThl OpraHu3MoB. Poiib BpokIEHHOI0 MMMYHHTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUH.

PaznpaxuMocTh M peryisinus y OpraHu3MoB. Pazapa)kuMocTh y OJHOKJIETOYHBIX OpraHu3MOB. TakcHCbl. Pazapa)kuMocTh U peryisinys y pacTeHUM.
PocroBele BemiecTBa U UX 3HaYCHUE.

HepBHas cucrema u pedrextopHas peryisiuus y >KUBOTHBIX. HepBHas cucremMa u €€ OTJesbl. DBOJIIOIMOHHOE YCIOKHEHHE CTPOEHUs HEPBHOU
CHCTEMBI y ®KHUBOTHBIX. OT/I€]IbI TOJIOBHOTO MO3Ta MO3BOHOYHBIX )KUBOTHBIX. Pediiexc u pednexropHas ayra. bezycinoBHble U yCIOBHBIE pedIeKChl.

I'ymMopasibHas peryisiuus W SHAOKPHHHAS CUCTEMa JKUBOTHBIX M 4esloBeKa. JKene3bl SHIOKPUHHOM CUCTEMBI M UX FOPMOHBI. J[efiCTBHE TOPMOHOB.
B3anmMocBs3p HepBHOM U HIOKPHUHHOM cucteM. [ nnoranamo-runopuzapHas cucrema.

Jlemoncmpayuu:

IToprper: N.II. I1aBnoB.

Tabmumpl u cxembl: «OIHOKIETOYHBIE BOJIOpOCTNY, «MHOTOKIETOUHBIE Bomopochny», «bakrepumy», «lIpocreiimmey», «OpraHbl IIBETKOBBIX
pacTteHni», «CHcTeMbl OpraHoOB IT03BOHOYHBIX KUBOTHBIX», « BHYTpeHHEE CcTpoeHHE HACEKOMBIX», « TkaHn pacTeHuit», «KopHeBble cucteMbl», «CTpoeHne
ctebmns», «CTpoeHue TUCTOBON IIaCTUHKWY, « TkaHu )KMBOTHBIX», «CKeJeT yenoBekay, «[lummeBapurenbHas cuctemay,

«KpoBeHocHas cucremay, «/lpixatenbHas cuctema», «HepBHas cucremar, «Koxay,

«Mpblmeynas cucremay, «BplenuTenbHas cucTemay, «OHAOKPHHHAs CHCTEMAy,

«Ctpoenue MBILIIIBIY, «IMMyHUTETY, «KHI1e4yHOI0IOCTHBIEY, «Cxema NUTaHusl pacTteHui», «KpoBEHOCHBIE CHUCTEMBI
MO3BOHOYHBIX JKUBOTHBIX», «CTpOEHHE THIPHDY,
«CtpoeHnue miaHapumn», «BHyTpeHHee cTpoeHHe J0XKIeBOro 4epBsi», «HepBHas cuctema poidb», «HepsHas cucremMa asrymkny, «HepBHas

CUCTEMA MPECMBIKAIOIIHUXCS),
«HepBHa;{ CHUCTEMA IITHUILTY, ((HepBHa}I cCucTéMa MJICKOIIUTAIOIIHNX ), «HepBHa}I CHUCTEMA YCIIOBCKA», ((PC(I).HGKC».

11



OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIpPENapaThl OJHOKJIETOYHBIX OpPraHM3MOB, MHKPOIIpEnaparbl TKaHEH, PaKOBHHBI MOJIIIOCKOB,
KOJUICKIIUA HACEKOMBIX, UTJIOKOKUX, KUBBIE HK3EMILISIPbl KOMHATHBIX PACTeHUM, repOapuul pacTeHUN pa3HBIX OTAENOB, BIAXKHbIE MPENapaThl )KUBOTHBIX,
CKeJIEThl MO3BOHOYHBIX, KOJUICKIMH OECIIO3BOHOYHBIX >KMBOTHBIX, CKENIET YelloBeKa, 00OpyIOBaHHME IJIsi JEMOHCTPALUH IOYBEHHOTO U BO3IYLIHOTO
MUTaHMS pacTEHU, pacIIerieHUs KpaxMaia 1 OelIKoB MoJ AeiicTBreM (epMEeHTOB, 000pYI0BaHUE ISl AEMOHCTPALMU OMBITOB MO U3MEPEHUIO KU3HEHHON
EMKOCTH JIETKUX, MEXaHNU3Ma JbIXaTEJIbHBIX JBUKEHUN, MOJIEIH F'OJJOBHOTO MO3Ta Pa3/IMYHbIX )KUBOTHbIX.

JlaGopaTopHas pabora «M3yuenue TkaHel pacteHmii». Jlaboparopnas pabora «M3yueHue TKaHeW >KMBOTHBIX». JIabopartopHas pabora «M3ydeHue
OpraHOB LIBETKOBOI'O PACTEHUS».

Tema 10. Pa3MHoOKeHMe M pPa3BUTHE OPraHM3MOB

@opMbl pa3MHOXKEHHS OPraHU3MOB: Oecrioioe (BKIJIFOYas BETeTaTUBHOE) M MOJOBOE. Buabpl Oecronoro pasMHOXKEHHUS: IMOYKOBAHUE, CHOPYIIALNS,
dbparmeHTaIys, KJIOHUPOBAHUE.

[TonoBoe pa3muHoxenue. [lonoBeie kneTku, ninu ramersl. Meiio3. Ctaauu meiiosa. Ilosenenue xpomocoM B Mmeiiose. Kpoccunrosep. buonornueckuii
CMBICJI M€ 03a 1 MOJ0BOro npouecca. Meito3 u ero MecTo B )KM3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzaponpiiieBoe pa3Butue. 'amerorenes y ;xuBoTHBIX. [lonoBsie xene3sl. OOpa3oBaHue U pa3BUTHE MOJIOBBIX KIeTOK. CriepMaToreHe3 U OOreHes.
CrpoeHue noJIOBbIX KIETOK.

OmogoTBOpeHHE U IMOPHOHAIBHOE PA3BUTHUE KUBOTHBIX. CIIOCOOBI OIJIOJJOTBOPEHMSI: HAPYKHOE, BHyTpeHHee. [lapTenorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHONIOTHUS — HayKa O pa3BUTHH OpraHu3MoB. MopdoreHnes — ofjHa U3 TJIaBHBIX MPOOIeM
smOpuonorun. Konnernuust mopdorenoB u mozenu Mopgorenesa. Cragum sMOpHOTreHe3a >KMBOTHBIX (Ha mpumepe Jsrymku). JpoGmenue. Tumbl
npoOrenHus. JleTepMUHHpPOBAHHOE W HEJIEpPMUHUpPOBaHHOE JpobieHue. bmactyna, Tumbl Onactyn. OcoOeHHOCTH JIpOOJEHHMS MIIEKOMUTAIOLIHX.
3apobliieBbIe JIUCTKU (TacTpyssiius). 3aKiajJka OpraHoB M TKaHEW U3 3apObILIEBBIX JIUCTKOB. B3anMHOE BiMsHHE yacTeil pa3BHBAIOIIETOCS 3apoAbliia
(sMOpHoOHanbHas HHAYKLUSA). 3aKiIaka [JaHa CTPOCHHs )KUBOTHOTO KaK pe3yabTaT MepapXUUYECKHX B3aMMOJEHCTBHM reHoB. BiusHue Ha sMOpHOHaIBHOE
pa3BUTHE Pa3IMUHBIX (AKTOPOB OKPYKAIOIIEH CPEJIBI.

Poct u passutue xuBoTHbIX. IlocTamMOpronansHblil nepuoa. [Ipsmoe u Hempsimoe pa3ButTHe. PasButue ¢ meramopdo3oM y OeCro3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHojormueckoe 3HaueHHE MPSIMOrO W HENPSIMOIO  Pa3BUTUSA, HX pacHpOCTpaHeHue B mIpupoje. TUrbl pocTta KUBOTHBIX.
@DaKTOphI peryysluu pocTa )KUBOTHBIX U YeioBeka. CTajuu MOCTIMOPUOHATIBHOTO PAa3BUTHUS Y )KMBOTHBIX U YesnoBeKka. [lepro/ibl OHTOreHe3a yenoBeka.
Crapenue 1 cMepTh Kak OMOJIOrMYECKHUE TPOLECCHI.

PasmHoxenue u paszputue pacrenuil. ['ametodut u cnopodur. Meito3 B KM3HEHHOM LuKiIe pacTeHuil. OOpazoBaHHME CIOp B Ipolecce Meno3a.
["ameTorenes y pacreHuil.

Om1010TBOpPEHUE U Pa3BUTHE PACTUTEIBHBIX OPraHU3MOB. J[BOIfHOE OIIOAOTBOPEHUE Y IIBETKOBBIX pacTeHHi. OOpa3oBaHUE U pa3BUTHE CEMEHH.

MexaHnu3Mbl PETYJISIUU OHTOT€HEe3a Y PACTEHUN U )KMBOTHBIX.

Jlemoncmpayuu:

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

Tabmuupl 1 cxembl: «BereratnuBHoe pasMHOXKeHUEY, «THUIBI Oecronoro pa3MHOXKeHUs»,  «Pa3MHOXeHHEe  XJIaMUJAOMOHaAb»,  «Pa3MHOXeHue
3BIJIEHBD,

«Pa3mHOXeHue THApEIY, «Meito3y», «XpoMocombl», «['amerorenesy», «CTpoeHue SIMIEKIETKU U criepMaTo3onia», «OCHOBHBIE CTaJIud OHTOTEHE3ay,
«IIpsimoe u HenpsiMoe pa3BuTHE», «Pa3BUTHE MaliCKOro KyKa», «Pa3Butue capanumn», «PazBuTue JsArymKu,

12



«/IBOITHOE OIJIOJOTBOPEHME y LIBETKOBBIX pacTeHMi», «CTpOEHHE CEMSH OJHOIOJIBHBIX M ABYIOJBHBIX PacTeHUI», «KU3HEHHBIH LMK MOPCKOU
KanmycTbl», «KU3HEHHBIA UK MXay», « KU3HEHHBIM LUK MANOPOTHUKAY, «KM3HEHHBIN LIMKI COCHBI.

OO6opyaoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl SIMIEKJIETOK U CIIEPMATO30M10B, MOACIb «L{UKII pa3BUTHS JISATYIIKNY.

JlaboparopHas pabota «/3ydyeHne CTpOeHHs MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOIMpEnapaTax.

[TpakTudeckast pabota «BrIsSBIeHHE MPU3HAKOB CXOJICTBA 3aPOBIIICH MO3BOHOYHBIX KHUBOTHBIX).

JlaboparopHas pabota «CTpoeHre OPraHoOB Pa3MHOKEHUS BBICIINX PACTEHUN».

Tema 11. 'eHeTHKA — HAyKa 0 HACJIEACTBEHHOCTH U H3MEHYHBOCTH OPraHNU3MOB

Hcropust craHOBIEHUS M Pa3BUTHS IeHETUKH Kak Hayku. PaGoter I'. Mennens, I'. ne @pusa, T. Moprana. Posib 0TedecTBEHHBIX YUEHBIX B Pa3BUTHH
regeruku. Paboret H.K. KompmoBa, H.M. BaswioBa, A.H. benoszepckoro, I'.Jl. Kapmeuenko, F0.A. ®unmumuenko, H.B. Tumodeera-PecoBckoro.

OCHOBHbBIE T€HETUYECKUE IOHATUS M CHUMBOJIBL. ['OMOJIOTMUHBIE XPOMOCOMBI, aJUICJIbHBIE TI'€Hbl, AJIbTEPHATUBHbIC IMPU3HAKU, JOMUHAHTHBIM MU
pEeleCCUBHBINA MPHU3HAK, TOMO3UTOTa, FeTEPO3UTOTa, YUCTAs JIMHUSA, THOPHUABI, reHoTull, ¢peHoTurl. OCHOBHBIE METOABl TCHETHKH: THOPUIOIOTHYCCKHM,
LHUTOJIOTHYECKUI, MOJIEKYJIIPHO-TEHETUYECKUM.

Jlemoncmpayuu:

[Toptpetsi: I'. Menpnens, I'. ne ®pus, T. Mopran, H.K. Konsuio, H.W1. BaBunos, A.H. benozepckuii, I'./[. Kapnedyenko, I0.A. ®ununyenko, H.B.
TumoddeeB-PecoBckuii.

Tabmue! u cxeMbl: «MeTopl TeHeTUKNY, «CXeMbl ckpettuBanusy. JlaboparopHas padora «/Ipo3oduia kak 00beKT FTeHETUYECKUX UCCIIETOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuBanue. [lepBblil 3akoH MeHens — 3aK0H eTMHO000pa3us THOPUIOB TIepBoro mokoneHus. [IpaBuno nomuHupoBanus. Bropoii
3aKOH MeH/ienst — 3aK0H paclieruieHus Tpu3HakoB. [{utonornyeckne OCHOBBI MOHOTHOPHIHOTO CKpeNIMBanus. [ Mmore3a 4ucTOTH raMer.

AHanu3upyrollee ckpeuupanie. I[IpoMexyTOUHBI XapakTep HaclieJOBaHUsA.

Pacmiennenve mpu3HakoB MpU HETIOJTHOM IOMUHHUPOBAHUH.

Jurubpunnoe ckpeuruBanue. Tpetuii 3akoH MeHens — 3aKOH HE3aBHCUMOTO HacleOBaHUs MPU3HAKOB. [[uTomornyeckre OCHOBBI AUTUOPUTHOTO
CKpEIIUBaHMUS.

CuenneHHoe HacnenoBaHue mpu3HakoB. Paboter T. Moprana. CuernsieHHOe HaclelOBaHUE TE€HOB, HapyIIEHHE CIEIUICHHUS MEXIy TeHaMHU.
XpoMOCOMHast TEOPHST HACIIEACTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXaHM3M ONpeNeNeHUs Moja. AyTOCOMBI M TOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII U TeTeporamMeTHbIM MOoJl.
['eneTrdeckast CTpyKTypa MoJIOBBIX XpoMocoM. HacniemoBanre Mpu3HAKOB, CIIETUICHHBIX C ITOJIOM.

I'enoTun kak nenocrtHas cucrema. [lineroTponns — MHOKECTBEHHOE AECHMCTBUE reHa. MHOKECTBEHHBIM ajulenu3M. B3anmoneincTsre HeaJuleIbHbIX
reHoB. KommementapHocts. Onucras. [lonmumepns.

['eHeTHYeCcKUil KOHTPOJIb PA3BUTHSI PACTEHUH, )KUBOTHBIX M YETIOBEKA, a TaKkKe (PU3MOIOTHMUECKUX TMPOIIECCOB, MOBEACHUS U KOTHUTUBHBIX ()YHKITHIA.
['eHeTHYecKMe MEXaHU3MBbI CUMOHMOTEHE3a, MEXaHWU3Mbl B3aUMOJICHCTBUS «XO3IMH — MAPA3UT» U «XO3IMH — MHUKpOOHMOM». ['eHeTHdYecKkue acmheKThl
KOHTPOJISI U U3MEHEHUs HACIIeJICTBEHHON WH(OPMAIIUU B TOKOJIEHUSIX KIETOK U OPTaHU3MOB.

Jlemoncmpayuu:

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

Tabmumpl u cxemsl: «llepBbiii m BTOpoil 3akoHbl Menaens», «Tpetudt 3akoH MeHnmens», «AHamu3mWpylolee CKpenmBanue», «HemomHoe
JIOMUHUPOBAHUE,
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«CrieruieHHOe HaclIeI0OBaHUe MPU3HAKOB Y Ipo3oduiiely, «I eHeTnka mona», «Kapuorumn genoBekay, «Kapuotumn apo3oduiis», «KapuoTum MTUIED,
«MHOK€eCTBEHHBIN ajuIeNIn3M», «B3auMoeiicTBue TeHOBY.

O6opynoBanue: MoOJENb IJIsl JAEMOHCTPALUU 3aKOHOB €IMHO00pasusi TMOPHIOB MEPBOrO MOKOJEHUS M paCIICIUICHHs MPHU3HAKOB, MOJENb s
JEMOHCTPALIMM 3aKOHAa HE3aBUCHMOIO HACJEIOBAHMS MPU3HAKOB, MOJENb ISl JIEMOHCTpAllMM CLEIUNIEHHOIO HAaclIeJOBaHUsA IPU3HAKOB, CBETOBOU
MHUKPOCKOII, MUKpoTpenapar: «J{pozoduiiar.

[TpakTrueckas pabota «M3ydeHue pe3yabTaToB MOHOTUOPUTHOTO CKPEIUBAHUS Y APO30(UIIBI.

[Ipaktuyeckas padora «M3ydyeHue pe3yabTaToB TUTHOPUIHOTO CKPEIMBAHUS Y 1PO30(DUIBI».

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHotuna u cpensl npu GopmupoBaHuu ¢GeHoTuna. V3MEHYMBOCTh MpPU3HAKOB. KadecTBEHHbIE M KOJMYECTBEHHBIC MPU3HAKU.
Bupl n3MeHUMBOCTH: HEHACIIEICTBEHHAS U HACIIEICTBEHHAS.

MomudukaronHast ”3MEHUYNBOCTh. Poib cpensl B popMupoBaHur MOaMGPUKAIMOHHONW H3MeHYMBOCTH. Hopma peakunu npusHaka. BapuannoHHbIN
psa u BapuanuonHast kpusas (B. Moranncen). CBoiicTBa MOAM(PUKAITMOHHON H3MEHYHBOCTH.

['eHoTHnMYeckass W3MEHYUBOCTh. (CBOHCTBA TEHOTHIMYECKOH W3MEHYMBOCTH. BHIBI T'E€HOTUIMYECKOH W3MEHYMBOCTH: KOMOWHATHBHAS,
MyTalMOHHAs.

KoMmOuHaTtuBHas M3MEHUYMBOCTh. Mei03 M TOJIOBOM MpOLleCC — OCHOBA KOMOWHATUBHOM M3MEHYMBOCTH. POJIb KOMOMHATUBHON W3MEHYMBOCTH B
CO3/IaHUU T€HETUYECKOTO pa3HOoOpa3us B Mpe/iesiax OJJHOTO BUIA.

MyTtanuonHasi U3MEHYMBOCTh. BuUIbI MyTaluii: T€HHbIE, XPOMOCOMHBIC, TeHOMHbIe. CIIOHTAaHHBIE W WHAYIMPOBAaHHBIE MyTaluu. SnepHble U
nUTOIUIa3MaTuyeckue myrauud. ComMaTH4ecKue W MojoBble MyTaluud. [[pUymHbl BO3ZHUKHOBEHUsT MyTauuid. MyTareHbl MU MX BJIMSIHUE Ha OPTraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TpoIecca. 3aKOH TOMOJIOTHYECKUX PSIOB B HacyencTBeHHOU n3MeHunBocTH (H.M. BaBuno). BuesnepHas u3aMeHUMBOCTH
Y HACJEICTBEHHOCTb.

DNUTeHEeTHKA U YTIUTC€HOMHUKA, POJIb SIMUTEHETHYECKUX (PaKTOPOB B HACJIETOBAHUH M U3MEHYUBOCTH (DEHOTUITUYECKUX TTPU3HAKOB Y OPraHU3MOB.

Llemoncmpayuu:

IToptpertsr: I'. ne ®pus, B. Moranucen, H.J. BaBuiios.

Tabmuie! 1 cxeMbl: «Buibl n3MeHUNBOCTHY, «MoauduKamoHHas H3MEHIHUBOCTD,

«KombunaTuBHas W3MEHYHUBOCTH, «Menos», «OmnogotrBopenuey, «l eHeTnueckue 3a00JeBaHUS YeTOBEKa», «Buapl MyTauiiy.

O6opynoBaHue: )KUBbIE U TepOapHbIe K3EMIUTSIPhl KOMHATHBIX pacTeHUH, pucyHkH ((hoTorpadun) )KUBOTHBIX C pa3TUYHBIMU BUAAMH U3MEHUHUBOCTH.

JlabopaTtopnast pabora «MccnenoBanue 3aKOHOMEPHOCTEH MOIU(PUKAIMOHHON H3MEeHUYNBOCTH. [locTpoeHne BapralimOHHOTO psA/ia U BapUallMOHHOMN
KpUBOW».

[IpakTuueckas padota «MyTaruu y 1po30¢puisl (Ha TOTOBBIX MUKPOIIpENaparax ).

Tema 14. I'eHeTHKA YeJIOBeKa

Kapuotun yenosexka. MexayHaposiHas MporpaMma HCCI€I0BaHUSI FeHOMa dYesloBeka. MeToJpl M3y4yeHHUs] TEeHETUKH YelIOBeKa: MeHeaJorMYecKui,
ONIM3HELIOBBIM, IMTOTCHETUYECKUH,  MOMYNIAIMOHHO-CTATUCTHUECKUM, MOJICKYIsIpHO-TeHeTudeckuii. CoOBpEeMEHHOE  OmpeAeNieHue TEeHOTHUIa:
MOJITHOTEHOMHOE CEKBEHHPOBaHUE, TCHOTUITUPOBaHUE, B TOM uucie ¢ nomotpio [1I[P-anamm3a. HacnencrBennsie 3a0oneBanns 4denoBeka. [ €HHbIE W
XpPOMOCOMHBIE OO0JIe3HH 4YeNoBeKa. boJe3Hu ¢ HacIeICTBEHHON IMpenpacioiloKeHHOCThI0. 3HAaYeHHEe MEIUIMHCKON T'eHETHKH B MPEAOTBPAIICHUN U
JICYUEHUU TEeHETHYECKHX 3a0ojieBaHUIl uenoBeka. Meauko- reHeThdyeckoe KOHCynbTUpoBaHue. CTBOJIOBbIE KIETKU. [IOHSATHE «T€HETUYECKOTO Ipy3ay.
DTHUYECKUE aCTIeKThl UCCIEAOBAHNUN B 00JIACTH PEAAKTUPOBAHUS TEHOMA U CTBOJIOBBIX KIIETOK.
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['enerndyeckue (akTOpbl  TMOBBHIIICEHHONH  YYBCTBUTEIBHOCTH  YeJIOBEKA K (PH3NYECKOMY H XUMUYECKOMY 3arpsS3HEHUIO OKPYKAIOMIEH CPEIbI.
['eHeTnyeckas MpeapacrnoioKeHHOCTh YEIOBEKa K IMaTOJIOTHSIM.

Jlemoncmpayuu:

Tabmuie! u CXEMBbI: «Kapuotun denoBeka», «MeTojbl U3y4eHUs TeHETUKH 4YelloBeka», «[eHeTndeckue 3a0ojieBaHUs
YEJI0OBEKAY.

[TpakTrueckas pabota «CocTaBieHHE U aHAIU3 POJIOCIOBHOM.

Tema 15. Cesiekniusi OpraHu3MoB

JlomecTukanus M celeKuus. 3apokJeHHe CeNeKIuu W aomectukanuu. Yuenue H.M. BaBunoBa o LleHTpax mpoMCXOXKIEHHS U MHOTO0Opasus
KYJIBTYPHBIX pacTeHHil. Poib ceneknuu B co3gaHuy COPTOB paCTEHUM U MOPOJ KUBOTHBIX. COpT, MOpoJa, ITaMM. 3aKOH TOMOJIOTUYECKUX PSNOB B
HacyiecTBeHHOW u3MeHunBocTH H.W. BaBuiosa, ero 3HaueHue Jiisi CEIEKLIMOHHON pabOoTHI.

Mertonbl ceneKIMOHHOM paboThl. MCKycCTBEHHBIH OTOOp: MAaccoBbII M HMHAMBHUIYaNbHbIM. OTambl KOMOMHALMOHHOM cenekuuu. VcnbiTanue
IPOU3BOUTEINEH IO OTOMCTBY. OTOOP 10 T€HOTUITY C ITOMOIIBIO OLIEHKH (PEHOTHIIa TOTOMCTBA U OTOOP 110 reHOTUIy ¢ momolnpto aHanuza JJHK.

HckyccTBEeHHBIN MyTareHe3 Kak METOJl CeJIEKLIMOHHOM paboThl. PanuanMoHHbI 1 XUMHUYECKUI MyTareHe3 Kak MCTOYHMK MYTAalMi y KyJbTYpPHBIX
¢dopm oprann3moB. Mcronp30BaHHe TEHOMHOTO PENAKTUPOBAHMS U METOI0B pekoMOnHaHTHBEIX JJHK ams momydeHust ucXoaHoTro MaTepuana Ui CeNeKINH.

[Tonydyenue nonumiaonnoB. BHyTpuBuaoBas ruOpunusanus. biuzkopoacTBeHHOe CKpelMBaHue, UM MHOpuAMHT. HepoacTBeHHOE CKpellvBaHMUE,
wi ayropuauar. ['erepo3uc u ero mpuumHbl. Vcmonp3oBanuwe rerepo3uca B cenekuuu. OtnanénHas ruOpuamsanms. [Ipeomonenue Oecruroaus
MEKBUJIOBBIX THOPUIOB. JIOCTHKEHNUS CENEKIIUN PACTEHUH U )KUBOTHBIX. «3€JEHAsT PEBOTIOLIUSY.

CoxpaHeHue M M3y4eHHE T€HETUYECKUX PECYPCOB KYJIbTYpHBIX PACTEHMM M HX JUKUX POAUYEN s CO3JaHUSl HOBBIX COPTOB M THOPHIIOB
CENbCKOXO3SANUCTBEHHBIX KYyIbTYyp. 3ydeHue, COXpaHEHNE U YIIPABICHUE T€HETUYECKUMU PECYPCAMH CEIbCKOXO3MCTBEHHBIX U IIPOMBICIIOBBIX KUBOTHBIX
B LEJISIX YJAYYIIEHHs CYyIIECTBYIOIIMX M CO3JaHUs HOBBIX IIOPOJ, JUHUNA W KPOCCOB, B TOM YHCIIE C IPUMEHEHHUEM COBPEMEHHBIX METOJOB
Hay4YHBIX UCCIIEJOBAaHUN, IEPEAOBBIX UAECH U NEPCIEKTUBHBIX TEXHOJIOTHH.

Jlemoncmpayuu:
[Toprpersr: H.M. Basunos, 11.B. Muuypus, I'./[. Kapneuenxo, I1.I1. JIykpsanenko, b.JI. Acraypos, H. bopnoyr, /I.K. benses.
Tabmunpe! u cxeMbl: «LeHTpbI NPOUCX0XKIEHUSI 1 MHOT000pa3us KyJIbTYPHBIX pacTeHUN», «3aKoH TOMOJIOTHYECKHUX pAIOB B

HACJICICTBEHHOW HM3MEHUYHUBOCTHY,

«Metonsl cenekiuny, «OTaanéaras rudpuan3anus», «MyTtareHesy.

JlaboparopHass pabota«M3yueHHE COPTOBKYIBTYPHBIX pACTEHUU u MOPO/I TOMAIITHUX KUBOTHBIXY.

JlaGopaTtopHas pabota «M3yueHue MeTo10B celeKuu pacteHuin». [IpakTudeckas padora «[IpuBuBKa pacTeHHit».

Okckypeusi «OCHOBHBIE METOJBI W JIOCTHDKCHHUS CENIeKIIMM PACTeHWH U JKUBOTHBIX (HA CEJEKIMOHHYIO CTaHIIMIO, TUIEMEHHYIO QepMmy,
COPTOUCTIBITATEBHBIN YUaCTOK, B TEIUTMYHOE XO3SHCTBO, B Ta0OPATOPHIO arpOYHHBEPCUTETA HITH HAYIHOTO IIEHTPA)».

Tema 16. BUOTeXHOJI0TUA ¥ CHHTETHYECKAS OMOJIOTUSA

OOBEKTHI, HUCIOJb3yeMble B OHOTEXHOJIOTHH, — KJIETOYHBIE M TKAHEBBIC KYJIbTYpPhl, MHUKPOOPTAHW3MBI, UX XapaKTepUCTHKA. TpaauIimoHHas
OMOTEXHOJIOTH: XJIeOONIeUeHHE, MOTYYeHHE KHCIOMOJIOUHBIX MPOIYKTOB, BUHOJENHE. MukpoOronorndeckuii cunte3d. OObEeKThl MUKPOOHOIOTHUECKUX
texHojoruil. [IpousBoacTBo Oenka, aMUHOKUCIOT M BATAMHHOB.
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Coznlanue TEXHOJIOTMH U MHCTPYMEHTOB IIEJICHAIIPABIEHHOTO M3MEHEHUS U KOHCTPYUPOBAaHUS I€HOMOB C LIEJIbIO IOJIyYEHHS OPraHU3MOB U HX
KOMIIOHEHTOB, COJIEPKaIlliX HE BCTPEUAIOIIUecs: B IPUPOAe OMOCUHTETHUECKUE MTYTH.

Knerounas nmxeHepusi. MeTobl KyJIbTyphl KJIETOK M TKaHEH pacTeHuil U >kuBOTHBIX. KprnobGanku. Comaruueckast THOpHIM3AIMS U COMAaTHYECKHM
sMOpuorenes. lcnosp3oBaHue TramiouaoB B CelIeKIMM pacTeHUH. IlonmydyeHne MOHOKJIOHANBHBIX aHTUTeN. lcnoJsib30BaHHME MOHOKJIOHAJIBHBIX U
IIOJIMKJIOHAJIBHBIX aHTUTE]I B MeaMIuHe. VICKyCCTBEHHOE OIIONOTBOpPEHHE. PEKOHCTpPYKIMS SHLEKIETOK M KIOHUPOBAHME JKUBOTHBIX. Meron
TPaHCILIAHTALMHU AJep KJIETOK. TeXHOI0ruu 0310pOBICHHS, KYIbTUBUPOBAaHUSA U MUKPOKJIOHAJIbHOIO PA3MHOKEHUS CENbCKOX O35IMICTBEHHBIX KYJBTYD.

XpoMocOMHasi W TeHHas WHXeHepusa. VICKycCTBEHHBI CHHTE3 reHa M KoHCTpyupoBaHue pexkomOuHaHTHbIX JIHK. Co3nanue TpaHCTEHHBIX
Oopranu3MoB. JIOCTHKEHMsI U IEPCIEKTUBBI XPOMOCOMHOM 1 T€HHON MHKEHEPUH. DKOJIOIHYECKHE U 3TUYECKHE POOIeMbl FeHHOM HHKEHEPUH.

Menumuackue ouotexnonoruu. [loctreHomuas nudposas menunumHa. [IIP-auarHoctrka. MeTaboNOMHBIM aHAIN3, TEHOICHTPUYECCKUI aHAN3
poTeoMa 4YesloBeKa JUIsl OLEHKM COCTOSHMsI €ro 370poBbs. Vcrmonb3oBaHME CTBOJIOBBIX KJIETOK. TaprerHas Tepanus paka. 3D-OmounxeHepus s
pa3paboTku GpyHIaMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3AaHUsI KOMIUIEKCHBIX TKaHEH COYETaHWEM TEXHOJIOTHIA TPEXMEPHOTO OMOIIPUHTHHTA
U ckaddonauHra s peleHus 3a1a4 NepCoOHaIM3UPOBAaHHON MEAULIUHBI.

Co3naHne BEKTOPHBIX BaKIMH C IEJIbI0 OOEcredeHus: KOMOMHHPOBAHHOW 3amuTbl OoT Bo30ymuteneii OPBU, ycraHoBieHHE MOJIEKYISPHBIX
MexaHu3MoB (pyHkronupoanus PHK-conepaxamux BupycoB, BbI3bIBAOIIUX 0CO00 OnacHble 3a00JIeBaHMs YeJIOBEKa U KUBOTHBIX.

Jlemoncmpayuu:

TaGnuupel 1 cxembl: «Mcroap30BaHHE MHUKPOOPIaHU3MOB B IPOMBIIIJIEHHOM ITPOU3BOJCTBEY, «KieTouHas nHxeHepus», «I'eHHas MHKEHEPHUsI».

JlaGoparopHas pabota «3yuenne 00beKTOB OnoTexHOoIOrHMY. [IpakTndeckas padora «l[lomydeHre MOJTOYHOKHUCITBIX TPOITYKTOBY.

Okckypeust «bHOTEXHONIOTUS — BayKHEHIIAs NPOM3BOAUTENbHAS — CUJIA COBPEMEHHOCTH (Ha OMOTEXHOIOTHYECKOe IIPOU3BOJICTBO)».
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Paspean |l. Iliianupyemblie pe3y/ibTaThbl OCBOCHHUS Y4eOHOT0 MpeaMeTa

JINMYHOCTHBIE PE3VYJIbTATHI

®OI'OC COQO ycranaBnuBaeT TPeOOBAHHUS K pe3yJbTaTaM OCBOCHHUS OOYYAIOUIMMUCS MPOrpaMM CPEIHEro OOIIero oOpa3oBaHWS: JTHUYHOCTHEHIE,
METaIpeAMETHBIE U NTPEAMETHBIE.

B crpykType NTUYHOCTHBIX PE3y/lbTaTOB OCBOEHHUS MIPOrPaMMBbI 110 OMOJIOTMH BBIAECJIEHBI CIEAYIOIUE COCTABIISIIOIIME: OCO3HAHUE 00YYarolIMMHUCS
POCCUHCKON Tpa)kIaHCKON MACHTUYHOCTU — FOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIIbBHOCTH U CAMOOIIPEACNICHUIO, HAIMYME MOTHUBALMU K OOYYECHHUIO
OMOJI0rUH, LIEJICHAIIPABIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUI JIMUYHOCTH HAa OCHOBE KJIIOUEBBIX LIECHHOCTEH U UCTOPUYECKUX  TPAagULMM  pa3BUTHS
OHMOJIOTUYECKOr0 3HAHUSA, TOTOBHOCTh M CIIOCOOHOCTh O0YyYaIOUIMXcs PYKOBOJACTBOBATHCS B CBOCH JEATEIBHOCTH 1LIEHHOCTHO-CMBICIOBBIMU YCTaHOBKaMH,
NPUCYIIMMH CHCTEME OHMOJIOTMYECKOro 00pa3oBaHWs, HAJIMYUE NPABOCO3HAHMS HKOJOTHYECKOW KYIbTYPHI, CHOCOOHOCTH CTaBUTh IIEIM U CTPOUTH
JKU3HEHHBIE ILJIAHBI.

JIMYHOCTHBIE PE3yabTaThl OCBOCHUS MPOTPAMMBI IO OMOJIOTUH TIOCTUTAIOTCS B €IMHCTBE YUEOHOI U BOCIUTATEIbHOM  JIEATEIBHOCTH B

COOTBETCTBUM C TPAJULHUOHHBIMU POCCUWCKUMHU COLMOKYJIbTYPHBIMH, HCTOPUYECKUMU U JTyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMH, INPUHATHIMU B
oOuiecTse IIpaBWJIaMU U HOPMaMU TIOBEJIEHUS U CIIOCOOCTBYIOT IpOLIECCaM CaMOIIO3HAHMSI, CAMOBOCIIMTAHUS U CAMOPA3BUTHSI, pa3BUTUSI BHYTPEHHEN
MO3UIUH JTUYHOCTH, MaTPUOTU3MA U YBAXKEHUS K 3aKOHY U MPABOIOPSJIKY, YEJIOBEKY TpyJa U CTaplieMy MOKOJICHHIO, B3aMMHOTO yBa)KEHHUs, OEpeKHOTO

OTHOWIEHUS K KYJIbTYPHOMY HACJIEIUI0 U TPaJuUUsIM MHOTOHAIMOHAIBHOTO Hapoja Poccuiickoi denepanuu, Npupoae U OKPYXKarollel cpere.
JIM4HOCTHBIE pe3ybTaThl OCBOCHHS Y4eOHOTo npeameTa «buonorusy T0KHBI OTpaXaThb TOTOBHOCTh U CIIOCOOHOCTH O0YYaIOUIUXCS PYKOBOJICTBOBATHCS
c(OpMUPOBAHHON BHYTPEHHEW MO3UIMENW JIMYHOCTH, CHUCTEMOM IEHHOCTHBIX OpUEHTAIMH, TO3UTUBHBIX BHYTPEHHUX YO€XJAEHHUM, COOTBETCTBYIOIINX
TPaJULMOHHBIM IIEHHOCTSIM POCCHHMCKOTO OOINECTBa, paclIMpeHHE >KU3HEHHOI'O OIbITa W OMbITa AEATENIbHOCTH B IPOLECCE peaau3allMd OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxIaHCKOTO BOCITUTAHHUS:

e c(hOPMHUPOBAHHOCTH IPa’KJAHCKOM MO3UIIMK 00YUarOLIErocsi Kak akTUBHOTO U OTBETCTBEHHOT'O UJI€HA POCCUNCKOro OOIIEeCTBA;

® OCO3HAaHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB U 00s13aHHOCTEH, YBaXKCHHE 3aKOHA U ITPABOIIOPSIJIKA;

® TOTOBHOCTh K COBMECTHOH TBOPUYECKOW AEATENbHOCTU IPU CO3JaHMM Y4EOHBIX MPOEKTOB, PELICHWH Y4eOHBIX M MO3HABATENBHBIX 33724, BHIIOIHEHUH
OMOJIOTNYECKHUX IKCIIEPUMEHTOB;

® CIOCOOHOCTH OIpPEAENATh COOCTBEHHYIO MO3UIUIO IO OTHOIIEHHIO K SIBJICHUSIM COBPEMEHHOM JKU3HHU U OOBSACHSATH €€,

® YMEHHE YUYUTHIBaThb B CBOUX JIEHCTBUSX HEOOXOJMMOCTh KOHCTPYKTHBHOTO B3aUMOAEMCTBUS JIIOJEH C pa3HBIMU YOEXKIECHUSMH, KYJIbTYpHBIMU
LHEHHOCTSMHU U COLUATbHBIM TOJI0KEHUEM;

® TOTOBHOCTh K COTPYIHHYECTBY B IPOILIECCE COBMECTHOT'O BBHIMOJHEHUS Y4EOHBIX, MO3HABATENIBHBIX M HCCIEI0BATEIbCKUX 3afay, YBa)KUTEIBHOTO
OTHOIIEHHSI K MHEHHIO OMIMOHEHTOB MPH 00CY>KACHUU CIIOPHBIX BOPOCOB OHMOJIOTHUYECKOTO COAEPKAHUS;

® TOTOBHOCTh K 'YMaHUTapHOH U BOJOHTEPCKON JEATENBbHOCTH;

2) MaTpUOTHYECKOTO BOCIIUTAHUS:

e CcpOpMHUPOBAHHOCTH POCCHICKON I'paXTaHCKOW WICHTUYHOCTHU, MATPUOTU3MA, YBAKECHHUS K CBOEMY HapoOJy, UyBCTBAa OTBETCTBEHHOCTH niepea PoanHoM,
TOpJIOCTH 32 CBOM Kpal, CBOIO PoaunHy, CBOM SI3BIK U KYJIbTYPY, MPOIIJIOE U HACTOSAIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

® I[IEHHOCTHOE OTHOLIEHHE K PUPOJHOMY HACJIENIO U TAMATHUKAM IIPUPOJIbL, JOCTHKEHUSIM Poccun B Hayke, HICKYyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;
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® CIIOCOOHOCTH OIICHHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAHOBJICHUE M Pa3BUTHE OMOJIOTWH, MOHUMAHUS 3HAYCHHUS OHMOJIOTUM B MO3HAHMM 3aKOHOB
IPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOI'O OOIIECTBA;
e yeiiHast yOexKIEHHOCTh, TOTOBHOCTD K CIIY’KE€HUIO U 3auure OTeuecTBa, OTBETCTBEHHOCTh 3a €ro CyIb0Y;
3) 1yXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUSI:
® OCO3HAHHUE JYXOBHBIX IEHHOCTEH POCCUHCKOr0 HapoAa; cOPMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMSI, STUUECKOI'O IIOBEJICHNUS;
® CIIOCOOHOCTb OLIEHWBATh CUTYALUIO M IPUHUMATh OCO3HAHHbIE PEIIEHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH;
® OCO3HAHME JINYHOTO BKJIaZa B MOCTPOCHHE YCTOMYMBOIO OYAYILEro; OTBETCTBEHHOE OTHOLIEHHE K CBOMM POAUTENISAM, CO3JaHUIO CEMbH Ha OCHOBE
OCO3HAHHOTI'O NMPUHSTHUSA LIEHHOCTEN CeMEHHOMN )KU3HU B COOTBETCTBUM € TPaAULUAMU HapoaoB Poccuy;
4) 3CTETHYECKOrO BOCIIMTAHMUS:
® 53CTETMYECKOE OTHOLICHHE K MUPY, BKIIHOYasl 3CTETUKY ObITa, HAYYHOI'O M TEXHUYECKOI'0 TBOPUECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOILICHHUH;
e [IOHUMAaHHE SMOLMOHAIBHOIO BO3JACHCTBUS KUBOW MPUPOABI U €€ LIEHHOCTH; TOTOBHOCTh K CAMOBBIPAKEHHIO B PAa3HBIX BHJIAX UCKYCCTBA, CTPEMIICHHE
HPOSIBJIATH Ka4eCTBA TBOPUECKON JIMYHOCTH;
5) ¢usuyeckoro BocnuTaHusi, HOPMUPOBAHUS KYJIBTYPBI 3I0POBbsi M SMOIIMOHAIBHOTO OJIArOmoIy us:
e [IOHUMaHHWE WU peanu3alus 370pOBOro M Oe30macHOro oOpa3a JKWU3HU (370pOBOE MHMTaHUE, COOJIOJAEHHME T'MIMEHWYECKMX IPaBUI U HOPM,
cOaaHCUPOBAHHBIN PEXUM 3aHATHHA M OT/ABIXa, peryispHas (u3ndeckas aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIEHHS K
COOCTBEHHOMY (PM3MUECKOMY U ICUXUYECKOMY 3/I0POBBIO;
¢ TIOHUMaHWE IIEHHOCTH MPaBWJI UHANBUAYAILHOTO U KOJUIEKTUBHOTO O€3011acHOTO MOBEICHHS B CUTYAIIHSIX, YTPOXKAFOIINX 3I0POBBIO U KH3HH JFOICH;
® OCO3HAaHHWE TOCIEJCTBUI Y HEMTPUATHUS BPEIHBIX IPUBBIUEK (YIIOTPEOICHHS aJIKOTOJIsl, HAPKOTUKOB, KYpEeHHs);
6) Tpya0BOIrO BOCIIUTAHUS:
® TOTOBHOCTH K TPYJy, OCO3HaHHE IIEHHOCTU MacTepCTBa, TPYAOI00ue;
® TOTOBHOCTh K AaKTMBHOH JEATEJBHOCTH TEXHOJOTHYECKOM M COILMAIbHONM HamNpaBI€HHOCTH, CIIOCOOHOCTh HMHULUHUPOBATh, IUIAHUPOBATh MU
CaMOCTOSITENILHO BBIMOJIHATh TAKYIO AEATEIbHOCTD;
® UHTEpEC K pazlu4HbIM cepam NpoecCHOHANbHON N1eATENbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynyied mpodeccuu U peasu3oBbIBATh
COOCTBEHHBIC )KM3HECHHBIC TUIaHBL;
® TOTOBHOCTH M CITIOCOOHOCTBH K 00Pa30BaHHIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HU;
7) 9KOJIOTHYECKOTO BOCTIUTAHUSI:
® HKOJIOTMYECKH 1eIecO00pa3HOe OTHOIICHHE K MTPUPO/Ie KaK UCTOUHUKY )KM3HU Ha 3emile, OCHOBE €€ CYIIIeCTBOBAHNUS;
® T[IOBBIIICHHE YPOBHS SKOJIOTMYECKON KYJIbTYpbl: MPUOOpPETEHHE OMNbITa IUIAHUPOBAHUS IMOCTYIKOB M OIEHKM HX BO3MOXKHBIX IOCJIEACTBUN IS
OKpYXKaroIllel Cpeibl;
® OCO3HaHHE TJ00ATBHOIO XapakTepa SKOJIOIMUYECKHUX MpoOjeM W ImyTed MX pelleHHs; CIoCcOOHOCTh HCIOJIb30BaTh NMpUOOpeTaeMble MPH HU3yYEHHH
OHMOJIOTVY 3HAHHS U YMEHHS [TPH PEIICHUHU TPO0IIeM, CBSI3aHHBIX C paIllHOHAIEHBIM IPUPOAONIOIH30BaHUEM (COOITIOICHHE TTPABIIT TIOBEACHHUS B

NpUpoJie,  HalpaBIEHHBIX Ha COXpaHEHHE PAaBHOBECHS B IKOCUCTEMAX, OXpaHy BHJIOB, SKOCUCTEM, OHOChepHl);
® AKTMBHOE HENpUATHE ACUCTBHUM, NMPUHOCAIIUX BPEJ] OKpPY)KaloUIeW MPUPOIHON cpeie, yMEHHE NPOrHO3MPOBATh HEOJAroNnpHsTHBIE 3KOJIOIMUYECKHUE
HOCJIEICTBHSI TPEIIPUHUMAEMBIX AEHCTBUM U MPEAOTBPAIATh UX;
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® HAJIMYUE PA3BUTOIO HKOJOTMYECKOTO MBIIIJIEHUS, SKOJIOIMYECKOM KYJbTYphl, OINbITA JEATENBHOCTH 3KOJIOTMYECKOM HAIpPaBIEHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCSI MMM B I103HABATEJIIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOW IPAKTUKE, FOTOBHOCTH K YYacTUIO B IMPAKTUYECKOW IEATEIbHOCTU
9KOJIOTMYECKON HaIpPaBICHHOCTH;

8) LIeHHOCTH HaYYHOT'O ITO3HAHUSI:

e Cc(OpPMHUPOBAHHOCTh MHMPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKHM M OOIIECTBEHHOM NpPaKTHUKH, OCHOBAHHOI'O Ha
JMAJIore KyJbTYp, CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

® COBEPUICHCTBOBAHHUE SA3BIKOBOM M YUTATEIBCKOM KYJIbTYPBI KaK CPEACTBA B3aUMOJIEHUCTBUS MEXY JIFOABMH U IIO3HAHWS MUPA;

e [IOHUMMaHUE crneun(puKH OMOJIOTMU KaK HayKd, OCO3HaHUsA €€ pojau B (OPMHUPOBAHUM PALMOHAIBHOIO  HAYYHOTO  MBILUICHUS, CO3aHUNU
LIEJIOCTHOTO ~ NPEACTaBICHUs 00 OKPYXKAIOLIEM MHpEe KaK O €AMHCTBE IPUPObI, YEJIOBEKa U OOLIeCTBA, B O3HAHUU IPUPOAHBIX 3aKOHOMEPHOCTEH U
pelieHny IpobsieM COXpaHEeHUsI IPUPOAHOIO PABHOBECHS;

e yOEXAEHHOCTh B 3HAYMMOCTHM OWOJIOTMM [yl COBPEMEHHOM LMBWIM3ALMU: OOECIEYeHUsT HOBOTO YpPOBHS pa3BUTUS MEIUIMHBIL, CO3JlaHHE
HNEPCHEKTUBHBIX OMOTEXHOJOTHM, CIHOCOOHBIX pELIaTh pecypcHble NpoOJIeMbl pPa3BUTHUS UEJIOBEYECTBA, IOMCKA IyTeHd BbIXOJAa U3 TINIOOAIBHBIX
IKOJIOTHYECKUX MPOoOIIeM U 00ecTieueHHs Imepexo/ia K YCTOMUMBOMY Pa3BUTHIO, PAIIMOHAIIBHOMY HCIOJIB30BAHUIO MPUPOIHBIX PECYpPCOB U (hopMUPOBaHUIO
HOBBIX CTaHJAPTOB )KU3HU;

® 3aUHTEPECOBAHHOCTb B MOJIYYEHHM OHOJIOTMYECKHUX 3HAHUN B LENSIX MOBBILIEHUS OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, KakK
COCTaBHOM YacTH (PYHKIIMOHAILHOW T'PAaMOTHOCTH 00ydaronmxcs, GopMupyemMoii mpu u3y4eHuu ONoJIOTHH;

® [IOHUMaHHE CYIIHOCTU METO/0B IO3HaHUS, UCHOIb3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH HCIOJb30BaTh MOTy4aeMble 3HAHUS Ul aHAJIM3a U
OOBSICHEHUS SIBICHUH OKPYXKAIOIIEro MUpa M MPOUCXOAAIINX B HEM U3MEHEHH, yMEHHe JielaTh 000CHOBAHHBIE 3aKJIIOYEHUSI HA OCHOBE HaY4HBbIX (DaKTOB
Y UMEIOIIMXCS JAHHBIX C II€JIbIO MOIY4YEHHUS JOCTOBEPHBIX BHIBOJIOB;

® CIIOCOOHOCTH CAMOCTOSATENBHO MCIIOIb30BaTh OMOJIOTHYECKUE 3HAHUS [T PELIeHUs TPOoOJIeM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

® OCO3HAaHHE LEHHOCTU HAy4YHOW JESATEIBHOCTH, NOTOBHOCTH OCYUIECTBIISATH MPOEKTHYKD U HMCCIEIOBATEIbCKYIO AEATEIbHOCTb WHIUBUAYAIbHO U B
rpymre;

® TOTOBHOCTh M CHOCOOHOCTh K HENpPEpPhIBHOMY OOpa30BaHMI0O M CaMOOOpA30BaHMIO, K AKTHBHOMY IOJIYYEHUIO HOBBIX 3HAaHMA MO OMOJIOTUH B
COOTBETCTBUH C )KM3HEHHBIMU OTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3VJIbTATHI

MeTanpenMeTHHe peSYJ'II)TaTI)I OCBOCHUA yqe6H0ro npe)lMeTa ((BI/IOJ'IOFI/ISI)) BKJIFOYAKOT: 3HAYUMBIC JIsA q)OpMI/IpOBaHI/IS[ MI/Ip0B033peHI/I$[
00yJaromuXcsi MEXIUCHUIUIMHAPHBIE (MEXIpEeIMETHbIC) OOIeHayYHbIe TMOHATHS, OTPa)KarolIHe IEJIOCTHOCTh HAy4YHOH KAapTHUHBI MHpa U CHeHU(PUKY
METOJ0B ITO3HAHMA, I/ICHOJ’ILByeMBIX B C€CTCCTBCHHBIX HaYKaX (BeHIeCTBO, SHCPFI/ISI, SIBJICHUC, Hpouecc, cucrema, H&y‘IHLIfI (1)3KT, HpI/IHHI/IH, THUITIOTE3Aa,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeIOBaHUE, HAOMIOJeHHe, W3MEPEeHHEe, OKCIePUMEHT U Jpyrue); YHHBEepcajdbHbIe Y4eOHBbIE eWCTBUA
(mo3HaBaTeIbHbIE, KOMMYHUKATUBHbBIE, PETYISATUBHBIE), oOecneunBaromye GopMupoBaHue GyHKIMOHATBHOM IPaMOTHOCTU U COIMAJIbHOW KOMITETEHIUH
00y4JaromuXxcsi; CIOCOOHOCTh OO0YYAIOIIUXCS UCIIOJIb30BaTh OCBOEHHBIC MEKIUCIUILUIMHAPHBIE, MUPOBO33PEHUYECKIE 3HAHUS M YHUBEPCAIbHBIE yueOHBIE
JICUCTBUS B TO3HABATEIbHOU U COLIMAIIBHON ITPAKTHKE.
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B pesynbrare u3ydyeHuss OMONIOTMM Ha YpOBHE cpenHero oodmero oOpa3oBaHus y oOywatomerocss OyayT chOpMHpPOBaHBI IO3HABATEIbHBIC
yYHUBEpCaJIbHbIE ydeOHBbIE NEHCTBUS, KOMMYHHMKATHUBHBIC yHUBEpCAJIbHBIC ydeOHBIC ICHCTBUS, PETYIATHUBHBIC YHUBEpCAJIbHBIC ydeOHBIE IeiCTBUS,
COBMECTHAs JIeSITEIbHOCTD.

[To3HaBaTenbHbIC YHUBEPCAIbHBIC YICOHbIE ICHCTBUS
bazoevie nocuueckue oeticmsus:
® CaMOCTOSTEIBHO (HOPMYIHMPOBATh M aKTyaIN3UPOBATH MIPOOJIEMY, PACCMAaTPUBATh €€ BCECTOPOHHE;
® HCHOJB30BaTh NPH OCBOCHUHU 3HAHHMH NMPHUEMBI JIOTHUECKOTO MBIIUICHUS (aHAHM3a, CHHTE3a, CPaBHEHUs, Kiaccuukanuu, o000IIeHHs), paCKpPhIBATh
CMBICJI OMOJIOTUYECKHUX MOHATHI (BBLACIATH UX XapaKTEPHbIC IPU3HAKH, YCTAHABIMBATD CBSA3U C IPYTUMU MOHATHIMH);
® OIpeNeNsATh e JAeSTeIbHOCTH, 3a1aBasi TapaMeTPpbl U KPUTEPUU UX JOCTHIKEHUS, COOTHOCUTD PE3yJIbTAThl IESTEIBHOCTH C IIOCTABICHHBIMH LIEISIMU;
® HCIOJIB30BaTh OMOJIOTHYECKUE TOHATHUS U1 OOBACHEHUS (PAKTOB U SIBICHUHN KUBOM ITPUPOIBI;
® CTPOWTH JIOTHYECKUE PACCYXKICHUs (MHIYKTUBHBIC, EAYKTHBHBIC, [0 aHAIOTUH), BHISABIATH 3aKOHOMEPHOCTH M MPOTHUBOPEYHS B PacCMaTPHUBACMBIX
SIBJICHUSX, ((OPMYITMPOBATH BBIBOJIBI U 3aKJIIOYCHUS;
® TIPUMEHSTH CXEMHO-MOJICIIbHBIC CPENICTBA IS NMPEACTABICHUS CYIIECTBEHHBIX CBS3€H M OTHOIICHHN B M3Y4a€MBIX OMOJIOTHUECKUX OOBEKTAX, a TAaKKe
NPOTHBOPEYHI Pa3HOTO POJIA, BEISIBICHHBIX B Pa3IMYHBIX HH(POPMAIIMOHHBIX UCTOYHUKAX;

e pa3pabaThIBaTh IUIAH PELICHUS MPOOJIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTePHAIbHBIX 1 HEMaTePUAIIbHBIX PECYPCOB;

® BHOCHUTbH KOPPEKTUBBHI B ICSTEIBHOCTD, OLICHUBATH COOTBETCTBHE PE3YJIbTATOB EIISM, OLICHUBATH PHUCKU TIOCIIC/ICTBHI AEATEILHOCTH;

® KOOPIWHHPOBATH M BBITIOIHATH PA0OTY B YCIOBUSAX PEAbHOTO, BUPTYAIBHOTO U KOMOWHHUPOBAHHOTO B3aMMO/ICHCTBHS,

pa3BUBaTh KPEaTHBHOE MBIIIJICHHE TIPU PEIICHUH KU3HEHHBIX TPOOIIeM.

bazoesvie uccnedosamenvckue oeticmeusi:

e BIAJCTh HABBHIKAMH YUeOHO-HMCCIIEIOBATEIIHCKON W MPOEKTHOW NESTETLHOCTH, HABBIKAMH pa3pelIeHus] MpoO0JieM, CIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEIFHOMY ITOMCKY METO/IOB PEIICHUS TPAKTHIECKUX 3a/1a4, IPUMEHEHUIO PA3IMYHBIX METOJIOB ITO3HAHHMS;

® JCIIOJIB30BaTh Pa3jIMyHbIC BHUJbI JIEATEIBLHOCTH IO MOJYYEHHIO HOBOTO 3HAHUS, €r0 WHTEpHpEeTaluy, NpeoOpa3oBaHUIO M NMPUMEHEHHIO B Y4eOHBIX
CUTYallUsX, B TOM YHCJIe IIPU CO3/1aHUM YUEOHBIX U COIIMATIBHBIX IPOEKTOB;

¢ (GopMHPOBATH HAYYHBIH THUI MBIIUICHHUS, BIIJIETh HAYYHOW TEPMUHOJIOTHEN, KITFOUEBBIMHU TIOHSATHSIMUA U METOJIAMH;

e CTaBUTH U (OpMyTHpPOBaATH COOCTBEHHBIE 33]]a4l B 00pa30BaTEIHHOMN NEATEIFHOCTH M KU3HEHHBIX CUTYaIUsX;

® BBIABIATH MPUYNHHO-CIICACTBEHHBIC CBSI3U W aKTYaJIM3MPOBAThH 33]ady, BBIIBHTATh TUTIOTE3Y €€ pPelIeHHs], HaXOAUTh apTyMEHTHI JIJIS JI0Ka3aTelIbCTBa
CBOMX YTBEp)KIICHHI, 3a]1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

® aHAJIM3UPOBAThH IOJYYCHHBIE B XOJ€ PEIICHUS 337a4H Pe3yJbTaTbl, KPUTHUECKH OLEHUBATh UX JJOCTOBEPHOCTb, IPOrHO3UPOBATh M3MEHEHHE B HOBBIX
YCIIOBHSX;

e J1aBaTh OIICHKY HOBBIM CHTYyallUsM, OLCHMBATh NMPHOOPETEHHBIM OIBIT, OCYLIECTBIAThH LIEJICHANPABICHHBIM MOUCK IepeHoca CPEACTB U CIIOCOOOB
JEUCTBUS

e B poheCCUOHATBHYIO CPENY;

® yMeTh HEPeHOCUTh  3HAHHAB MI03HABATEIbHYIO " NPaKTHYECKYIO 00J1aCTH KU3HEIEATEIBHOCTH;

® yMEeTh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

® BBIIBUTATh HOBBIC UJIEH, IPEAJIaraTb OPUTHHAIBHBIC TOIXOAbI U PEIICHHNS, CTABUTH MPOOJIEMBI U 33/1a9H, JOMYCKAIOIINE aTbTepPHATUBHBIC PEIICHNUS.
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Paboma c ungopmayueri:

® OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHKAX MHGOpMALUH (TeKCTe yueOHOro mocodus, Hay4HO-MOMY/ISIPHOM JUTEpaType, OMOIOTHYECKUX CIOBapsAX U
CIIpaBOYHHUKAX, KOMIBIOTEPHBIX 0a3ax NaHHBIX, B VIHTEepHETE), aHATM3UPOBATh MH(GOPMAIMIO PA3IHYHBIX BUIOB U (OPM NPEACTABICHUS, KPUTHUYECKU
OLIGHUBATh €€ IOCTOBEPHOCTh M HEITPOTHBOPEUYHBOCTH;

¢ (opmynHMpoBaTh 3amPOCH U MPUMEHATH PA3IMYHBIE METOJBI IPHU MOHMCKE M OTOOpe OMOIOrMyYecKkoi MH(OpMaMu, HEOOXOIUMOM ISl BBHIIOJHEHHUS
yueOHBIX 3a7a4;

e puoOpeTaTh OMNBIT HCIOJIb30BAHUS WHPOPMAIMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH, COBEPIICHCTBOBATH KYJIBTYPY AKTHBHOTO HCIIOJIB30BAHUS
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

® CaMOCTOSITEIILHO BBIOMpATh ONTUMAIBHYIO (HOpMY MpEACTaBICHUS OMOIOTHYECKOH nH(popMauu (CXxeMbl, TpaduKu, TUarpaMMBbl, TaOJIUIbI, PUCYHKU U
Jpyroe);

® HCHOJNB30BaTh HAyYHBIH S3BIK B KauecTBE CpEACTBA NpU paboTe ¢ OMOIOTMYecKOW WHQpOpMAIMEH: NPUMEHSTh XHMHUYECKHe, (uindeckue u
MaTeMaTUYeCKUe 3HAKU M CHUMBOJIBI, (OpMYIbl, aOOpeBHaTypy, HOMEHKIATYpPYy, UCIIOIB30BaTh M MPeoOpPa3OBBIBaTh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA
HarJSTHOCTH;

BJIaZICTh HABBIKAMU PACIIO3HABAHMS U 3alUTHI HH(pOpManny, THPOPMAIIMOHHOH 0€30ITaCHOCTH JIMYHOCTH.

KomMMmyHUKaTHBHBIC YHHBEpCAIbHBIC YICOHBIC ICHCTBUSL

Obuwenue:

® OCYIIECTBIATh KOMMYHHKAIIUK BO BCEX cepax *KU3HH, aKTUBHO y4aCTBOBATh B JMAIOTe WM JUCKYCCHH IO CYIIECTBY 00CYKIaeMoil TeMbl (YyMEHHE
3aaBaTh BOIPOCHI, BBICKA3HIBATh CYXKIEHHUS OTHOCHTEIBHO BBHITIOJHEHUS IpeiaraéMoil 3aqadd, YYUTHIBaTh WHTEPECHl M COTJIACOBAHHOCTH IMO3WIIHA
JPYTUX YYaCTHUKOB JAMAIOra WIN AUCKYCCHUN);

® pacrio3HaBaTh HeBepOAJIbHBIE CPEICTBA OOIIEHUS, IOHUMATh 3HAYEHUE COIMAIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS! KOH(IUKTHBIX CHUTYAIlHH,
YMETh CMSTYaTh KOH(IIUKTHI U BECTU TIEPETOBOPHI;

e BIAJETh PA3JIMYHBIMM CIIOCOOAMHU OOIEHUS M B3aMMOJAEHCTBHS, MOHMMAaThb HAMEPEHUS JAPYIHX JIIOJEH, MpOSBIATh YBaKUTEIbHOE OTHOLICHHE K
cobeceTHUKY U B KOPpeKTHO! (opme GopMyTupoBaTh CBOM BO3PAKEHMS;

e pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOIO TOYKY 3PEHHSI C MCIIOJIb30BAaHNEM SI3BIKOBBIX CPEJICTB.

Cosmecmuas oeamenvbHoCcmb:

® TIOHMMATh W HCIIOJIB30BATh MPEUMYIIECTBA KOMAHIHOW WM WHAWBUIYAIBHOW paOOTHI NMpH PEUICHWH OWOJIOTHYECKOW MpoOsieMbl, 0OOCHOBHIBATH
HEOOXOIMMOCTh TIPUMEHEHUS TPYTIIOBBIX ()OPM B3aMMOICHCTBHSI IIPH PEIICHUN yIeOHOH 3a/1aun;

e BBHIOMpATh TEMATUKY U METO/bl COBMECTHBIX JCHCTBUII ¢ yUETOM OOILIMX MHTEPECOB M BOZMOKHOCTEH Ka)KI0r0 YjeHa KOJIEKTHBA;

® [PUHUMATH LEIM COBMECTHOM JEATENbHOCTH, OPTaHU30BBIBATH W KOOPAMHUPOBATH JACUCTBUS MO €€ JTOCTHMIKEHUIO: COCTaBJATH IUIAH JeHCTBUM,
pacrpenesaTh pojii ¢ yuéTOM MHEHUH Y4aCTHHUKOB, 0OCYX/IaTh pe3yJIbTaThl COBMECTHOM padoThI;

® OIIEHMBATh Ka4eCTBO CBOETO BKJIAa M KAXKJOTO yYaCTHUKA KOMAH/Ibl B OOIIUI pe3yabTaT 1o pa3pad0TaHHBIM KPUTEPHSIM;

® TIpejsIaraTh HOBBIC TIPOEKTHI, OIICHUBATH HJIEH C TIO3UIIMY HOBU3HBI, OPUTUHAILHOCTH, MPAKTHYECKON 3HAYNMOCTH;

® OCYIIECTBIATH MO3UTHBHOE CTPATEINYECKOE OBEACHNUE B PA3INYHBIX CUTYAIHAX, IPOSBISATH TBOPYECTBO M BOOOpaKEHHE, OBITh HHUIIMATHBHBIM.
PerynaruBHble yHUBEpCalIbHbIC yUeOHbIC IeHCTBUS

Camoopeanuzayusi:
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UCIIOJIb30BaTh OMOIOTHYECKHUE 3HAHUS JUTSI BBISIBIICHUS MPOOJIEM M UX PEIICHUS B )KU3HEHHBIX U YYCOHBIX CUTYaIUsX;

e BBHIOMpATh HA OCHOBE OMOJOTMYECKMX 3HAHUU IIE€JICBBIC U CMBICIOBBIC YCTAHOBKH B CBOMX JCHCTBUSX M MOCTYIKAX MO OTHOIICHHIO K )KUBOM MpUpOJIE,
CBOEMY 3JI0POBBIO H 3JI0POBBIO OKPY)KAIOIIHX;

® CaMOCTOSITENIbHO OCYIIECTBIISITh IMO3HABATENIBHYIO JICATEIBHOCTh, BBIABISATH MPOOJIEMBI, CTaBUTh U (OPMYIHpPOBaTH COOCTBEHHBIC 3a/la4ll B
00pa3oBaTeNbHON ACATEIBHOCTH M JKU3HEHHBIX CHTYAIIUsX;

CaMOCTOSITEITLHO COCTABJISATH IJIaH PEIICHHUS TPOOJIEMBI ¢ YIETOM UMEIOIIUXCS PECYpCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEAOYTCHUNL;

JlaBaTh OIEHKY HOBBIM CHTYAIIHIM;

paciupsaTh paMKH y9eOHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUL;

JIeNlaTh OCO3HAHHBIA BEIOOD, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;

OIICHUBATH IPHOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO M TIPOSBICHUIO IMUPOKOH SPYAUIIMK B PA3HBIX OOJACTSAX 3HAHWM, MOCTOSHHO IMOBBINIATH CBOM 00pa3oBaTCIbHBIN U
KYJBTYPHBIH YPOBEHbD.

CamoxoHmpons.

® J1aBaTh OIICHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTUBHI B JICATEILHOCTD, OLICHUBATH COOTBETCTBUE PE3YJILTATOB IICIISIM;

® BJIAJICTh HABBIKAMH MTO3HABATEILHON pe(ICKCHH KaK OCO3HAHUS COBEPIIAEMbIX JCHCTBUI U MBICIHTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAaHUH,
UCIIOJIb30BaTh MPUEMBI PEIICKCUU ISl OIICHKH CUTYAIlMH, BBIOOPA BEPHOTO PEIICHUS;

® yYMETh OIICHHBATh PHCKH U CBOEBPEMEHHO MPUHUMATH PEIICHHUS M0 UX CHWKCHUIO; TPHHIUMATh MOTUBBI M apTyMEHTHI APYTUX MPH aHAIN3E PE3yTbTaTOB
NeSITeTTbHOCTH;

Ilpunamue cebs u opyaux:

® TIpUHUMATH ce0sl, TOHMMAasi CBOU HEJIOCTATKU M JOCTOWHCTBA,

® TIPUHUMATH MOTHUBBI U apTYMEHTHI APYTUX MPH aHATN3E PE3yJIbTaTOB JACATEIbHOCTH; IPU3HABATH CBOE MPABO M MPABO JPYTUX HA ONMIMOKH;

® Ppa3BHBATH CIIOCOOHOCTH MOHUMATh MHP C TIO3HIIUH JIPYTOTO YEIOBEKA.

[MPEAMETHBIE PE3VYJIBTATHI

[IpeameTHble pe3ynbTaThl OCBOCHUS COJEpXaHMUA yuyeOHOro npenmera «buosorus» Ha yriyOoJ€HHOM YpOBHE OpPHEHTHPOBAHBI Ha oOecledeHue
npodmibHOro 00yueHust ooydaronmxcss 6uonorud. OHM BKIIOYAIOT: crieruduueckue Uit OMOJIOTMM HaydHbIE 3HAHMS, YMEHUS M CIIOCOOBI IEHCTBHIM IO
OCBOEHUIO, UHTEPIPETALMU U MPeoOpa30BaHUIO 3HAHUN, BUJIbI JAESTEILHOCTH MO MOJTYYEHHIO HOBBIX 3HAHUN M UX MPUMEHEHUIO B Pa3IMYHBIX y4eOHbIX, a
TaK)K€ B peajIbHbIX )KU3HEHHBIX cuTyauusx. [IpeameTHeie pe3yabTaTel IPEACTABICHBI 110 TOJaM U3YUYCHUS.

IIpeomemnvie pesynomamul oceoenus yuebHo2o npeomema «buonozua» 6 10 knacce 0ondchvl ompadcamo:
e CcpOpMHUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTMHM B CHCTEME €CTECTBEHHBIX HayK, B (DOPMUPOBAHMM €CTECTBEHHO-HAYYHOI KapTHHBI MUpA, B
MO3HAHUM 3aKOHOB NPHUPOABI M pPEUIeHUH NMPOOJIeM palMOHaIbHOTO NMPHUPOAOIOIB30BAHUS, O BKJIA/J€ POCCUHUCKUX M 3apyOEKHBIX YYEHBIX B Pa3BUTHE
OuoJIOrNy;
® BJIAJICHUE CUCTEMON OMOIOrMYECKUX 3HAHUM, KOTOPask BKJIIOYAET: OCHOBOIIOJIATAIOLIe OMOJI0rMYECKHe TEPMHUHBI U MTOHATUS (KU3HB, KJIETKA, OPraHu3M,
MeTaboIM3M, TOMEOCTa3, CaMOPETYJIALMs, CaMOBOCIPOM3BEIEHUE, HACIEICTBEHHOCTh, U3MEHUYNBOCTh, POCT M  pa3BUTHE), OMOJIOTHYECKUE TEOPHUHU
(xnerouynas teopus T. lIBanna, M. lllneiinena, P. BupxoBa, xpomocoMHas Teopus HaciencTBeHHOCTH T. Moprana), yuenus (H.M. BaBuioBa — o nieHTpax
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MHOT000pa3usi U MPOUCXOXKICHUS KYJIbTYpPHBIX pacTE€HHil), 3aKOHBI (€IUHOOOpa3Hsi MOTOMKOB IEPBOIO MOKOJCHHUS, PACLICIUICHHS, YMCTOTHI TaMerT,
HEe3aBUCHUMOTO HaciefoBanus ['. MeHzens, roMOJIOTHYEeCKHX PsIOB B HacieACcTBeHHOU n3menunBoctu H.M. BaBunosa), npuHIUMIBI (KOMILIEMEHTAPHOCTH);
® BIAJCHHE  OCHOBHBIMH  METOJAMH HAYYHOTO  TO3HAHHS,  HCIOJb3yEeMBIX B OMOJIOTMYECKUX MCCIIEOBAHUSIX JKUBBIX OOBEKTOB (OIMHUCAHUE,
U3MepeHue, HabI0IeHNE, SKCIIEPUMEHT);

® yMEHHE BBIJCNATH CYIIECTBEHHbIC MPU3HAKU: BUPYCOB, KJIETOK IMPOKAPHOT U YKAPHOT, OHOKIECTOYHBIX U MHOTOKJICTOYHBIX OPIraHU3MOB, B TOM YHCIIE
Oaktepuii, rpuOOB, PAaCTEeHHUH, )KMUBOTHBIX W YEJOBEKA, CTPOCHUS OPraHOB M CHCTEM OPraHOB pAacTEHWH,  JKUBOTHBIX,  YEJIOBEKa,  IPOLIECCOB
KU3ZHEJEATEIIbHOCTH,  MPOTEKAIOIIUX B OPraHHW3Max PACTEHUH, KUBOTHBIX M UEJIOBEKa, OMOJIOTMYECKUX IPOILIECCOB: OOMEHa BeliecTB (MeTaboiIu3Mm),
NPEBPAILCHUS SHEPTHH, OpOKEHHsI, aBTOTPO(HOr0 U TeTepOTPOPHOro THUIIOB MHUTAaHUS, (POTOCHHTE3a U XEMOCHHTE3a, MHTO3a, MeH03a, raMeTOreHesa,
SMOpHOreHe3a, MOCTIMOPUOHAILHOTO Pa3BUTHUSA, DPA3MHOXKEHUS, HMHIUBUIYaJbHOTO pa3BUTUS OpraHu3Ma (OHTOreHe3a), B3aUMOJICHCTBHS T'€HOB,
reTepo3uca, UCKyCCTBEHHOI0 0TO0Da;

e yMEHHE YCTaHaBJIMBATh B3aMMOCBSA3M MEXAY OpraHOMUJAMHU KJIETKH M UX (DYHKIUSMHU, CTPOCHUEM KIIETOK Pa3HbIX TKaHEH U MX (YHKIHSIMH, MEXITY
OpraHaMH U CUCTEMaMH OPraHOB Y PAacTEHUH, )KUBOTHBIX M UEJIOBEKA U UX (PYHKIHMSIMH, MEXAY CUCTEMaMU OPraHOB U UX (PYHKIMSIMH, MEXIY dTaraMu
oOMEHa BEIIECTB, 3TAallaMH KJIETOYHOTO IMKJIA W KU3HEHHBIX IMKJIOB OPraHW3MOB, 3TalaMH AMOPHOHAIBHOTO PAa3BUTHSA, T€HOTHIIOM W (DEHOTHIIOM,
(dbeHoTUIIOM U (haKTOpaMH Cpe/ibl OOUTAHNS;

® yYMEHHE BBISIBIISATh OTIIMYUTEIbHBIC TPU3HAKH KUBBIX CUCTEM, B TOM YHCIIC PACTCHUH, )KUBOTHBIX U YEJIOBEKA;

® yYMEHHE UCIOJIh30BATh COOTBETCTBYIOLINE aPTyMEHTHI, OMOJIOTHYECKYIO TEPMHHOJIOTHIO M CHMBOIIUKY JIJIS IOKA3aTeILCTBA POJICTBA OPraHU3MOB Pa3HBIX
CHCTEMaTHYEeCKHX TPYIII;

e yMEHHME pellaTh OWOJIOTMYECKUE 3a]laud, BBISBIATH MNPUYUHHO-CIEICTBEHHBIE CBSI3M MEXKIY HCCIEAYeMbIMH OHOJIOTMYECKMMH TNpOLEeCCaMU U
SIBJICHUSIMU, JIeJ1aTh BBIBO/IbI U IPOTHO3bI HA OCHOBAaHMM MOJIYYEHHBIX Pe3yJIbTaTOB;

® yMEHHUE BBIIOJIHATH JIAOOpaTOPHBIE U MPAKTUYECKUE padOThI, COOII0aTh MpaBuiIa pu padoTe ¢ yueOHbIM U Ja00PaTOPHBIM 000pYI0OBaHHUEM;

e YMEHHE BBIJBUTATh THIIOTE3BI, NMPOBEPSTHh MX OSKCIEPUMEHTAIBHBIMU CPEICTBaMH, (HOPMYIHpYs LENb HCCICIOBAHUS, aHAIM3UPOBAThH IOJyYCHHBIE
PEe3yabTATHI U IeTaTh BBIBOBI;

® yYMEHHE Y4acTBOBATh B y4eOHO-HCCIIEAOBATENBLCKOM paboTe M0 OGMOIOrUH, SIKOJOTUN M MEIUIIMHE, TPOBOIMMON Ha 0a3e IIKOIbHBIX HAyYHBIX OOIIECTB,
U IyOJIMYHO MIPECTABIATH IMOJIyYSeHHBIE Pe3yIbTaThl HA YICHUYECKUX KOH(EPEHITUX;

® yMEHHE OIEHHMBATh OSTHYECKHE aCHEeKThl COBPEMEHHBIX MCCIEJOBAaHUNH B 00JAaCTM OWOJOTMM M MEIUIMHBI (KIOHHPOBAHUE, HCKYCCTBEHHOE
OIIJIOJIOTBOPEHHE, HANPaBJIEHHOE N3MEHEHNE T'eHOMA U CO3/I1aHUe TPAHCTEHHBIX OPraHU3MOB);

® yMEHHE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaymier mnpodecCHOHATbHON ACSITEIHPHOCTH B O0JACTH OWOJIOTHH, MEIWIIMHBI, OMOTEXHOJIOTHH,
BETCPUHAPUH, CEIHCKOTO XO3SHCTBA, IMMHIIEBOH MPOMBIILICHHOCTH, YIIIyOJSATh TO3HABAaTENbHBIH WHTEpPEC, HANpPAaBICHHBI Ha OCO3HAHHBIH BBIOOD
COOTBETCTBYIOIIEH Mpodeccuu U Mpo10JKeHne OMOIOTHYECKOro 00pa3oBaHus B OpraHU3alMaX CpelHEro MpoQecCHOHaNbHOTO U BhICIIEro 00pa3oBaHusl.
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Pa3nean I11. Kanengapuo-rematuueckoe mianupoanue 10 B kiaacca

Ne Tema ypoka Koa- JJeMeHTHI CoAep:KaAHUS Tun ypoka Bua koHTpOIsS OcHoBHBbIE BUABI YUeOHOI Hdara no || laTta no
n/n BO AeATeJbHOCTH mwiany || gaxkry
4yacoB
Tema 1. buoJiorust kak Hayka (1 yac)
1 ||Buoyiorus xax 1 ||CoBpemenHas GuoIOTHS — BBoansbIit BBoHbIN. PackpriBath copepxaHue TEPMUHOB 1
KOMIIIEKCHAs HayKa U KOMITJIEKCHasE ~ HayKa. Kpatkas VeTHAas | u MTOHSTHI: Hay4HOE
KaK 4acTh COBPEMEHHOTO HUCTOpPUSL  DPa3BUTHA  OHOJIOTHM. MEchMeHHas || MUPOBO33PEHNE, HayuHasd KapTuHa
Buonoruyeckue Hayku U U3ydaeMble MHUpa, Hay4yHBId METOJH, THUIIOTe3a,
oOmrecTBa pabora ¢
HUMH TIPOOITEMBL. TEOpUsl, METOJIbl HCCIIEIOBAHUS.
QDyHaMeHTalIbHbIE, MPHUKIAIHbIE U YUCOHHKOM. XapakTepnu30BaTh OMOJIOTHIO KaK
MTOVCKOBBIC HAyYHBIC HCCIICIOBAHUS Bompockl Ha | kommuekcryio Hayky, eé Mecto u
B OMOJIOTHH. CTp. Y4E€OHHKA. |[posb Cpean APYTHX €CTECTBEHHBIX
3HaueHHne ouonoruu B HayK.
(hopMupoBaHUH COBPEMEHHOM OueHuBaTh BKIIaJ OTEUECTBEHHBIX
€CTECTBEHHO-HaY4HOI KapTUHBI VIEHBIX B pa3BUTHE OUOJIOTHH.
mupa. [Ipodeccun, cBs3aHHBIE C OreHUBaTh POJIb OHOTOTHYECKUX
Ouonorueil. 3HadeHHEe OMOJIOTHM B OTKPBITHH W  HCCICIOBAaHUM B
MIPaKTHYECKOM JesITeTbHOCTH pPa3BUTUM HAyKHM W NPAKTUYECKON
YeJlloBeKa:  MENWLUHE, CEJIbCKOM NIeATENbHOCTH JIIOJEH.
XO3s1iCTBE, IIPOMBIIIIEHHOCTH, Ilepeuncnath npodeccun,
OXpaHe IPUPOIbL. CBSA3aHHBIE c COBPEMEHHOM
JeMoHcTpanuu: [TopTpeTsr: OMOJIOTHEH.
Apuctotens, Teodpacr, ITpuBoauTh IIPUMEPBI
K. Jlunme#t, X.b. Jlamapkx, Y. MIPAKTUYECKOTO HCTIOTh30BAHUS
Hapsun, Y. I'apseit, I'. MeHaens, TIOCTHKEHHU I OroJIoruu B
B.M. Bepnanckmii, W.II. IlaBnos, MEIUIINHE, CETbCKOM XO3SIHCTBE,
N.N. MeunukoB, H.M. Basunos, MIPOMBIIUIEHHOCTH u OXpaHe
H.B. Tumodees-PecoBckuti, MIPUPOLBL.
k. Yorcon, ®@. Kpuk, JI.K. benses.
Tabaurs! " CXEMBI: «CBs3b
OWONIOTMH C JPYIHUMH HayKaMIy,
«Cucrema
OMOJIOTHYECKUX HAYKY.
Tema 2. «’KuBble cucTeMbl U UX H3y4YeHHe» (2 yaca)
2 |DKuBbIE CHCTEMBI U UX 1 |PKuBble cuCTEMBI Kak MpeaMeT YPOK Texyimuii. PackpriBath copepxaHue TEPMUHOB 1
CBOIiCTBA uzydyeHusi  Ouonorun.  CBoiicTBa obmemeToonory || YCTHIi onpoc. |[H MOHATUH: JKMBasg  CHUCTEMa,
KUBBIX CUCTEM: €IMHCTBO JJIEMEHT, MOJCUCTEMA, CTPYKTYpa;
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MPOUCXOASAIINE B )KUBBIX CHCTEMaX.
OCHOBHBIE ~ MNpPU3HAaKU  XKHUBOIO.
’KusHp kak (opMa CyIIecTBOBaHHMS
MaTepuu. Hayxun, H3ydarolue
JKUBBIE CUCTEMBI Ha Pa3HBIX YPOBHSIX
OpraHU3allyu.

N3yuenue xuBbIX cucteM. MeTonabl

MPaBUIIO, 32KOH.
IlepeuncnaTe NpU3HAKKA KUBOTO.
XapakTepuzoBaTh OCHOBHBIC
YPOBHH OpraHM3allid  YKUBBIX
CHCTEM M METOJbI OMOJOTMYECKHX|
HCCIICIOBAHUM.

OmnuceiBaTh 0COOEHHOCTH,

Ne Tema ypoka Koua- JJleMeHTBI coiep KAHUA Tun ypoka Bupg koHTpOJIsS OcHoBHbIE BUbI Y4eOHOI Hdara no || IaTa mo
n/n BO JAesITeTbHOCTH miany || dgakry
4acoB
XUMHYECKOTO COCTaBa, JecKou IInceMeHHBIN  ||OTKPBITOCTS, BBICOKas
AUCKPETHOCTE M LENOCTHOCTD, | yaynapieHHOCTH OmpocC: UHI.  ||YTOPA/IOUEHHOCTD, YIPABISEMOCTD,
CJIO’KHOCTb U YIOPSAA0YEHHOCTh 3a1aHuA. HUEPAPXUYHOCTb. XaPaKTCpI/ISOBaTL
CTPYKTYPBI, OTKPBITOCTb, CTPYKTYpDY M CBOWCTBA KHBBIX
camMoOpraHu3anus, CHUCTEM, OTJIMYHUA XUMHUYECKOTO
CaMOBOCIIPOU3BENICHUE, coctaBa  OOBEKTOB  JKHBOW U
pa3apakuMOCTh, W3MEHYNUBOCTD, HEXUBOU TIPUPOABL, oOmwiA
pPOCT U pa3BUTHE. MPUHLMI KJIETOYHOW OpTaHu3aluy
JemoncTpanuu TaOiuIBI ¥ CXEMBI: KUBEIX CUCTEM.
«OCHOBHBIE ~ NPU3HAKU  KU3ZHU, CpaBHHBaTh OOMEHHBIE TIPOIIECCHI B
«buonornueckue CUCTEMBI», HEXHMBOH M  JKUBOW  MPUPOIE;
«CBOHCTBA )XKHBOU MaTEPHUI. pacKpbIBaTh CMBICTT  peaKIiii
MeTabonn3Ma.
OOBSICHATH MEXaHU3MBbI
CaMOPETYJISIUH KUBBIX CUCTEM
Pa3IMYHOTrO HepapxXUIecKoro
YPOBHS;
PacCKpbIBaTh CyTb MPUHIUIIOB
MOJIOKUTEIIBHOW W OTPHIATEIBHOM
00paTHO¥ CBSI3HU.
AHanu3upoBatb CBOICTBa
CaMOBOCHPOU3BEAEHUS, pOCTa U
pa3BUTHUS OPraHU3MOB
3 YpOBHeBag OpraHu3aus 1 |[VpoBHHu OpraHu3aluu JKUBBIX yp()K TeKyulpn‘/i, PackpriBath coaep:xkaHue TEPMUHOB 1
SKUBBIX CHCTEM CHUCTEM: 5 MOHeKYJIHpHLH:/:I, obmmemMeronosory || YeTHsiii onpoc. (|4 NOHSATHH: OOMEH BEIIeCTB U
KJIICTOYHBIU, . TKaHCBbIN, quKOﬁ HHCBMeHHBIﬁ IpEBpalicHue OHCPIruu,
OpPraHM3MEHHBIA,  MOMYJISLIUOHHO- CaMOBOCIPOM3BEACHNE,
BHJIOBOIA, skocucteMusiii|| HAIIPABICHHOCTH OHpOC: UHA. |\capoperymsius, pasBuUTHE, KU3HD,
(6HOreoIeHOTHYECKHIA), 3aZlaHust. Hay4yHbI (akT, Hay4HBI METOZ,
OHOChEepPHBI. IIponeccsl, mpobyieMa,  THIIOTE3a,  TEOpus,
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(I)YHKIII/IOHaJ'[BHaSI C¢AHUIa >XKHUBOIO.

U TIOHSTH: KJICTKA, OpraHeJulbl,

Ne Tema ypoka Koua- JJleMeHTBI coiep KAHUA Tun ypoka Bupg koHTpOJIsS OcHoBHbIE BUbI Y4eOHOI Hdara no || IaTa mo
n/n BO JAesITeTbHOCTH miany || dgakry
4acoB
OHOIOruYecKon HAyKH. XapaKTepHbIe AJS KaXIO0TO YPOBHS
Habmonenue, H3MEepEeHue, OpraHMU3aluy )KUBOTO.
JKCIIEPUMEHT, CUCTeMaTu3aLus, HazpiBaTh  Hayku, HU3yyarouue
MeTaaHaJu3. JKUBBIE  CHUCTEMBl Ha  Pa3HBIX
[onstue 0 3aBHCUMOM u YPOBHSIX OpraHU3allu.
HE3aBUCUMOMN TIepeMEHHOM. CpaBHUBaTh MEXIY COOOU JKUBEIC
[TnanupoBanue CHCTEMBI Ppa3HbBIX ypOBHEH
skcriepuMeHTa.  [locTtaHoBka OpraHM3allid W MPOUCXOJAIINE B
MpOBEpKa TUIIOTES. Hynesas HUX
runore3a. IloHATHE BHIOOpKH W e npoueccel.  [loka3plBaTh  poJib
JOCTOBEpHOCTH. Pa3bpoc TUIIOTE3 U Teopuil B (hopMUpOBaHIU
B Omojormdeckux NaHHBIX. OmeHka €CTECTBEHHO- Hay4yHOW KapTHUHBI
JIOCTOBEPHOCTH [10JTy4YEHHBIX MHUpa
pe3ynpTaToB. [IpUYMHBI HCKaXXKEHUS
pe3yIbTaTOB SKCIIEPUMEHTA.
[TonsTHE CTATUCTHUYECKOTO TECTA.
JemoHcTpanuu
Tabmumpl ©U  cxeMmbl:  «YPOBHH
OpraHU3aLuK KUBOM MPUPOIBI»,
«CTpoeHue JKUBOTHOM KIIETKI,
«TkaHn  KHBOTHBIX», «CHCTEMBI
OpraHoB YeJI0BEYECKOro
OpraHHU3May,
«buoreorenosy, «buocgepay,
«MeTtoapl HU3yYCHUS JKUBOU
TIPUPOABDY. O6opynoBanue:
nabGopaTopHOe O0OpYAOBaHUE IS
TIPOBEICHUS HaOJII0ICHHH,
HW3MEPEHUN,
DKCIIEPUMEHTOB.
[IpakTugeckas padora
«UcnonpzoBaHue pa3IUYHbIX
METOJOB TPU H3YUYEHUH IKHUBBIX
CHCTEM».
Tema 3. «buosorus kjierkn» (2 yaca)
4 HcTopust OTKpBITUS U 1 ||[Kierka — cTpyKTypHO- Ypok Texymmii. PackpriBath copepxaHue TEPMUHOB 2
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Ne Tema ypoka Koua- JJleMeHTBI coiep KAHUA Tun ypoka Bupg koHTpOJIsS OcHoBHbIE BUbI Y4eOHOI Hdara no || IaTa mo
n/n BO JAesITeTbHOCTH miany || dgakry
4acoB
HU3YUYEHUS KIETKH. HcTopust OTKPBHITUS KIETKH. 0OIIIEMETOLOJIOTH || Y CTHBIN OMPOC. |[3YKAPUOTHI, MPOKAPUOTHI, BUPYCHI,
Knerounas Teopus Pagorer P. I'yka, A. JleBenryxa. yecKol [IucoMeHHBIi  |[TMTONOTHS (KIeTouHas OuomorHs),
inemq]_}[llaa Teopust (T. UIBanH, HATPAB/ICHHOCTH ONpOC: HHIL. KJIETOYHAS TEOPHSI.
. neiinen, P.  Bupxos). XapakTepu30BaTb OCHOBHBIE HTAllbl
OcHOBHbIE MOJIOKEHHUS SaflaHHA. pa3BUTHUS LIUTOJIOTUM KaK HAyKd U
COBPEMEHHOM KJIETOYHOU TEOPHUH. e€ odopmieHHe B  KJIETOYHYIO
JlemoHCTparmu OHOJIOTHIO.
[optpetsr: P. I'yk, A. JleBenryxk, T. [Toka3siBaTh BKJIaJ Y4EHBIX-
[IBann, M. Ilnefinen, P. Bupxos, OHMOJIOTOB B M3y4YCHHE KJIETOYHOTO
K. M. bap. CTPOCHHUS OPTAaHU3MOB.
O6opynoBaHue: CBETOBOM [Tepeuncnath OCHOBHBIE
MUKPOCKOII; MUKpOIIpenapaThbl MIOJIO’KEHUS
paCTUTEINIbHBIX, KIIETOYHOH TEOpHH, OOBACHATH €€
KUBOTHBIX U OaKTepUAIBHBIX KJIETOK poJib B (hopMupoBaHUH
€CTEeCTBEHHO-HAYYHOMN KapTHHBI
MUpa.
[IpuBoauTH 0Ka3aTeIbCTBA
POJICTBA OPTaHU3MOB
C UCIIOJIb30BAaHUEM I10JIOKEHHM
KJIETOYHOH TEOPHUU
5 |Metombl MoneKynslpHoﬁ 1 |Metonsl MOJIEKYISIPHOMN Hu yp()K Texymuii. PackpriBath cogep:xkaHue TEPMUHOB 2
U KJIETOYHOM GHOJIOTHH. KJIETOYHOH ouosoruu: obiemMeTooI0ory | BblmonHenue |1 MOHATHI: MHMKPOCKOIIMPOBAHUE,
TMpakTnueckas padora MHUKPOCKOIIUS, xpoMaTorpadus, HeCKOI MPAKTHYeCKoif |[IPUTOTOBICHNE Cpe3oB,
anekTpodope3, METON  MEUYCHBIX g depeHIMaIbHOEe OKpAaIIMBaHNUE,
Nel «3ydyenue meTo10B paboThI.

. aTOMOB, nuddepenimansaoe|| HAIPaBJICHHOCTA xpomarorpadus,  3aeKkTpodopes,
KJIETOUHOH GHoIoTHH HeHTpudyruposanue, METOJ MEUYEHBIX aToOMOB,
(xpomarorpadusl, KyJbTUBHPOBAHUE KJIETOK. UEHTPU(YTHPOBaHUE, METO/|
3HeKTpO(1)Ope3, Wzyuenne (UKCHPOBAHHBIX KIIETOK. KYJIbTYphl KJIIETOK M TKaHEW, METOJ|
z[H(b(bepeHuHanLHoe ONEeKTPOHHASI MUKPOCKOTIHSI. pexombuHanTHBIX JJHK.
IEeHTpH(YTUPOBaAHHE, Kondoxkanpnas MUKPOCKOIIHSL. XapakTepu3oBaThb OCHOBHbIE
TILIP)» BuransHoe (IpIKU3HEHHOE) METO/]IbI U3yUYEHUs JKUBOU

M3YyYCHHUE KIIETOK. TIPUPOIBL.

Hemonctparuu: TaOnHIBI U CXEMBI: ['oToBUTH BpeMeHHBIE

«CBeToBoOi MHUKPOCKOI, MHUKpOIIpenaparbl, paccMaTpUBaTh
«ONEeKTPOHHBIN MHKPOCKOID, WX B CBETOBOW MHKPOCKOII U JeNaTh
«Uctopuss  pasButus METOJIOB ONHCaHue.

MHUKPOCKOITUI. OOBACHATH U COONIONATH TMPaBHIIA
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Ne Tema ypoka Koua- JJleMeHTBI coiep KAHUA Tun ypoka Bupg koHTpOJIsS OcHoBHbIE BUbI Y4eOHOI Hdara no || IaTa mo
n/n BO JAesITeTbHOCTH miany || dgakry
4acoB

Ob6opynoBaHue: CBETOBOH TEXHUKU MUKPOCKOITUPOBAHMUS

MHUKPOCKOIT; MUKPOIIPEIapaThl

PaCTUTEIBHBIX,

YKUBOTHBIX u OakTepuabHBIX

KJICTOK.

[IpakTrueckas padorta

«3yuenne METOJIOB  KJIETOYHOU

6uosoruu (xpomarorpadus,

anekTpodopes, nuddepeHImaIbHOS

neHTpudyruposanue, I[1LIP)»

Tema 4. «Xumuueckas opranusanusi kjiaetkmw» (10 yacon)

6 ([ Xumuueckuii COCTaB 1 || Xumunueckuit COCTaB KJIETKH. ypoK TeKyHmf/’L PackpriBath conep:xaHue TEPMUHOB 2
KIIETKH Makpo-, MUKPO- 4| o6memerononoru || YeTHbiit ompoc. |4 MOHSATHIA:  3JIEMCEHTHI-ONOTCHEI,

YBTPAMHKPODIIEMEHTEL. 4eCKOI [ucoMenmb  |[ATOT5, BOJIOPOIHAS CBS3b,
Bona m e€ poib Kak pacTBOpHTENS, TUAPOGUIBHOCTD, THIPOPOOHOCTS,
peareHTa, yqacTHe HaNpaBIeHHOCTH || OMPOC- MHA. \\rysron  Mumepanbube  Bemectsa,
B CTPYKTYpUPOBaHHUHM  KIIETKH, 3aZlaHust. OydepHble  cUCTEMBI,  aHHOHBI,
TETLTOPETYIIALINH. MunepaibHbIe KaTHOHBI.

7 |MunepanbHble BemectBa|| 1 |Bemecrsa KJIETKH, nX Ypoxk Texyrmid. I[Tepeuncnsrs 0CcOOEHHOCTH 3
KJIETKH, UX Ouoyoruyeckas pOJib. Ponnb 00IIEMETO0JIOTH VY CTHBIU OMpoC. |[XMMUYECKOro  COCTaBa  KICTKH.
GUONOTHYECKas POTIb KaTHOHOB ¥ aHHOHOB qecKoi IMuchMennpri |[Pa371M9aTh  Makpo-, MHKpPO- M

B KJIETKE. . VIBTPAMHKPOIIEMEHTBI, BXOJSIIUE
JleMOHCTpaIuy HalpaBJICHHOCTH OmpOC: MHA. ||} - 5cTaB sKMBOTO H HX poJIb
3a1aHUs.

Hwuarpammer: «Pacnpenenenue
XUMHUYECKUX DIIEMEHTOB B HEKUBOM
TIPUPOJIEY, «Pacmpenenenue
XUMHYCCKHUX DJJIEMEHTOB B JKHUBOH
MIPUPOJIEN.

Ta0aurs! u
«ITeprnoanueckas
XUMHYECKUX DIIEMEHTOBY,
«CTpoeHue MOJIEKYIIbI BOJBD),
«BerecTBa B cocTaBe OpPraHu3MOB»

CXEMBI:
TabIuIA

B OpTraHU3Me.

XapakTepu3oBaTh  CTPOCHHE U
CBOMCTBaA BOJBI, OOBACHATH
MpUYUHBl €€ OCOOBIX CBOHCTB H
(YHKITHH B KIETKE.

Iloka3piBaTh poJIb KaTHOHOB WU
aHUOHOB B 00ECIIEYCHUH TPOIIECCOB

JKU3HEICSITCITEHOCTH
(ocMmoperynsus, CO3/1aHHE
MeMOpaHHOTO [OTEHIMANa,
peryssus paboThI 0enKoB),
paboThI OyPEepPHBIX CHCTEM.
YcranaBnmuBaTh B3aUMOCBSI3b
CTPOECHHUS
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Ne Tema ypoka Koua- JJleMeHTBI coiep KAHUA Tun ypoka Bupg koHTpOJIsS OcHoBHbIE BUbI Y4eOHOI Hdara no || IaTa mo
n/n BO JAesITeTbHOCTH miany || dgakry
JacoB
U (QYHKOMH  HEOPraHWYEeCKUX
BEILECTB KJIETKH
8 |Oprannueckue BemiectBa| 1 ||Opranndeckue BemecTBa KIETKH. VYpok Texyrumii. PackprIBath conep)kxaHue TEPMHHOB 3
KIETKH — OCKH. buonornyeckue mnomumepsl. benku. obmeMeronooru|| BblmonHeHue (U TIOHSITHUI: MOHOMEDEI, ITOJMMEPHI,
JlaGopaTopuasi paGoTa AMUHOKHCIIOTHBIN cocTas OeIKOoB. HeCKoii 11abopaTopHOii Oerok (mpoteun), TENTUI,
CTpyKTypsl OENKOBOI MOJEKYJIBI. AMHMHOKHUCJIOTA, MEeNTHIHAs CBS3b,
Nel «O6HapyxeHue o HAIPABICHHOCTH paboTHL.
epBHYHAs ~ CTPyKTypa  Oelka, PpaBJICHHOC MOJATETITH, JICHATYpaLusl,
0€JIKOB C MOMOIIBIO . MENTHAHAS CBSA3b. BTopnuHas, peHaTypamusi, TJIOOYISIpHBIE |
Ka4CCTBEHHBIX PCAKIIUN» TpEeTHYHAS, YeTBEPTHYHAS (GuOpULISIpHBIE GEJKH, IPHOHBI.
9 |Cgoiictsa, 1 |lctpyktypsl. Jlenarypamwms. CBoiicTBa VYpok TexyLuii. XapakTepru3oBaTh OCIIKH, UX 3
KJIacCU(pUKALUS U OeKoB. 001IeMETO0I0rH | Y CTHBIH ompoc. CTPYKTYPHYIO  OPTaHM3amMio — M
Knaccuduxanus OeTKOB. N . ||pyHKIMN (cTpykTypHas,
(bynkwin benxos buonornueckne (yHKIMH OEIKOB. qecKon ITnceMeHHbIN SHepreTHyecKas, CUTHAJIbHAS,
IIproHsL. HAIIPABIIEHHOCTHU OHpPOC: UHA.  IperymsTopHasi, JBUTATEIbHAs,
JemoHncTpanuu 3aIaHUsL. 3aIuTHas, epMEHTaTUBHAS).
[Toptper: JI. [Tonunr. HaspiBaTh  XMMHYECKHE OCHOBBI
Tabmuer m  cxemsl:  «CTpoeHne (OpMHPOBaHHS CTPYKTYP OEITKOBOI
MOJIEKYNBI Oenkay, « CTpyKTypHhI Mouiekynbl. IIpuBoauTs mpuMepsl
6eIKOBOM MOJIEKYJIBI». (UOPUIIIAPHBIX, TII00YISIPHBIX
OObopynoBaHue: XUMUYECKasi OCyal OCITKOB.
1 000pyIOBaHUE. Brmmonaate KadeCTBCHHBIE
JlaGoparopHas paboTa peaxknuu Ha oOHapyXeHHe OCJIKOB B
«OOHapyxeHHe OCITKOB C IMOMOIIBIO KIIETKE;
Ka4eCTBECHHBIX PEaKIINi» OOBSICHATD MOy IEeHHBIC
pe3yNbTaThl
10 OpraHuyeckre BelecTna 1 |{|YrioeBomsl. MoHocaxapupl, Ypok Texymmii. PackpriBaTh conepxaHue TEpPMHUHOB 4
KJIETKU — yl"J'IeBOJIBI aucaxapunabl, OHHFOC&XE{JPHHBI u 06H1€MGTO)10J‘IOFI/I YCTHBH‘/'I OHPOC. u TIOHSTHH: YIJ€BOabI,
monucaxapunpl.  OOmmiA  1uraH HeCKOI [uchMenubi  |[MOHOCAXaPHIBI, JUCaxapuIbl,
CTpOCHUA U (bI/IBI/IKO'XI/IMI/I‘IeCKI/Ie OJInrocaxapu/bl, nojmcaxapuanbl,
CBO¥icTBa yriesoos.|| HAIIPABJICHHOCTH OmpOC: MHA.  |\1yi6k03a, puGo3a, ae30kcnpu603a,
Buonornyeckne (hyHKIIMH 3aZianus. J1aKTO3a,  MajgbTO3a,  Ccaxaposa,
YIIICBOJIOB. KpaxMaJl, [TUKOTeH, [IEJUTI0JI03a.
JemoHCcTpanuu KnaccuduumpoBats yrieBomsl Mo
Tabmuuer u  cxemsl: «CTpoeHue CTPOCHHIO W  TEPeUUCIiATh HUX
MOJIEKYJT yTIICBOIOBY» GbyHKITUH.
[IpuBOIUTE TpUMEPHI PA3TUYHBIX
YIJICBOZIOB (MOHOCaxapH/I0B,
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Ne Tema ypoka Koua- JJleMeHTBI coiep KAHUA Tun ypoka Bupg koHTpOJIsS OcHoBHbIE BUbI Y4eOHOI Hdara no || IaTa mo
n/n BO JAesITeTbHOCTH miany || dgakry
4acoB
TUCaxapyuIOB, OJIUTOCAXAPHIOB,
MO CAXapUIOB)
11 ||Oprannyeckue BemectBa| 1 |Jlunuast I'unpodunsHo- Ypok Texymwmii. PacKpbIBaTh COIEPKAHHE TEPMUHOB 4
KJIETKH — JIAITAIBI ruapodobHbIe CBOHCTBA.| oGiemeTomomory || YCTHBI onpoc. |1 HOHATHH: JMIMIBL,
Krnaccudukanus munuaos. HeCKOI TrchMennpi  |[TPATTHICPHIBL, dochonumuabl,
Tpurnunepums!, ¢bochonumumpr, BOCKH, CTEPOUJBI, JIAMOMPOTCHHEI,
BOCKH, cTepouibl. buonorunueckue| HAPABJICHHOCTA OHpOC: MHA. |l o,
GbyHKIHHT JIATIAIOB. OO0wmme 3alaHusd. KnaccuduunpoBars TUIHAIBI
CBOWCTBAa OHOJIOTUYECKUX MeMOpaH MO CTPOCHUIO; XapaKTePH30BaTh HUX
—  TEeKy4ecTb, CIIOCOOHOCTh K GbyHKIAH
CaMOo3aMBIKaHHIO,
MOJYIIPOHUIIAEMOCTb.
JemoHncTpanuu
Tabmumer w cxemel:  «CTpoeHne
MOJICKYJT JIUTTUIOBY
12 HyxkienHoBbIe KUCIIOTHI. 1 |[HyknewnoBbie kucinotel. JHK wu Ypoxk Texymmii. PackpsiBath copepxkaHue TEPMUHOB 4
JTHK u PHK. PHK. Crpoenne  HYKJIEHHOBBIX obiemMeTo0I0ry | BblmonHenune |1 MOHATHIH:
JIaGopaTopnas paGoTa KHCJIOT. . J1aGOPATOPHOi e30KCHPUOOHYKICHHOBAsT KUCIIOTA
Ne2 «(JlcCieoBatHe Hyxneotuasl. Ipunnun paGOTL. (JIHK), pubonyxnenHoBas
KOMILIEMEHTAPHOCTH. IMpasuiio|| HAIPABICHHOCTH kuciora  (PHK),  nykieoru,
HYKJICMHOBBIX KHCIIOT, Uaprapga. Crpykrypa JHHK — HYKJIEO3U/, a30THCTble OCHOBAHUS,
BBIJCIICHHBIX W3 KJICTOK JBOIHAs CIMpaIb. ajJleHdH, TYaHWH, IMTO3HMH, THMUH,
Pa3JIMYHBIX OPTraHU3MOB» MecToHaxoxIeHNE U ypanuin,
13 |[Crpoenme 1 dynkmmm 1 ||Ouonornueckne  dynxkumm  JIHK. Vpok Texymuii. KOMITJICMEHTapHBIC OCHOBaHUS, 5
Bunet PHK. ®ysxknuun PHK B . azeHo3uHTpUdochar (ATD),
AT®. [lpyrue KJIETKE. 0b1emeTo0IorH || Y CTHEIH OIpoC. MaKpO3pruvecKas CBs3b,
HyKI€03HATpH(pOCHATHI Crpoenue mMonekyis AT®. YECKOM [InceMeHHbIl  ||cekpennposanne, IeHOMHUKA,
(HT®) Makposprudeckue CBSI3U B|| HANPaBJIEHHOCTH OIIPOC: MHJ.  ||TpaHCKPUIITOMHUKA, TPOTCOMHUKA.
monekyne AT®. buonornueckue 3aJaHUS. XapakTepu3oBaTh, OIUCHIBATh U
¢yukimn AT®. BoccraHoBICHHBIE CXEMaTH4YECKHU n300paxarth,
14 ||CexBennposanne JHK. 1 |mepeHocumku, ux (QyHKIUM B Ypox Texymmit. CTpOCHHE  HYKIICOTHA JHK wu 5
MeTo1bl TEHOMUKH, KICTKE. Jlpyrue 00IIEMETOOJIOTH || Y CTHBIA OIIPOC. JIBOHHOM crpa JIHK,
Hykieosuarpudocdars (HTD). . |lcexBenupoBanue JJHK. OnmuceiBath
TPaHCKPUIITOMHUKH, CekpennpoBanne JIHK. Metomas! YECKOU ITncpmennbIit mporiecc  perutikanun - JJHK B
IPOTCOMUKH T€HOMUKH, TPAHCKPUIITOMUKY,|| HATPABICHHOCTH OIIPOC: UHA. KJIETKE ¥ Ha3bIBaTh €ro
MIPOTEOMHUKH. 3aJIaHUA. OMOJIOTHYEeCKOE 3HAYCHHUE.
HemoncTpanuu XapakrepuzoBats (ynkuuu JJHK.
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Ne Tema ypoka Koua- JJleMeHTBI coiep KAHUA Tun ypoka Bupg koHTpOJIsS OcHoBHbIE BUbI Y4eOHOI Hdara no || IaTa mo
n/n BO JAesITeTbHOCTH miany || dgakry
4acoB

IToprpersr: k. Yorcon, @. Kpuk, Pa3nuuate cTpyKTypy M (DyHKIHH

M. VYwunkunc, P. ®panknun, O. PHK. OnuceIBaTh Ipouecc

Comrep, C. [Ipy3unep. TPAHCKPHUIIIIH.

Tabmuupl 1 cxemsl: «HykinenHoBBIE CpaBHUBATb HYKJICUHOBBIE

KHUCIOTBD, «CTpOEHHE MOJIEKYJIbI kucnotsl (JJHK u PHK).

AT®y». O6opynoBaHue: XUMUYECKAs XapakTepu3oBaTh 0COOCHHOCTH

rmocyza u 00opya0BaHue. ctpoeuss u  ¢yHknun  ATO.

JlaboparopHas pabota @opMyIMpoBaTh U OOBACHAITH

«Hccnenoanue HYKJICHHOBBIX NPUHINI KOMIUIEMEHTapHOCTH U

KHCJIOT, npasmio Yapradda

BBIJICJICHHBIX M3 KJICTOK Pa3lIUIHBIX

OPTaHI3MOBY

15 ||Metonast CprKTypHof/i 1 ||CtpykTypHas OHOJIOT U YpOK Texymuii. PackpsiBaTh copepxaHue TEPMUHOB 5

OHOJIOTHH Ouoxumuueckue u Ouodusnueckue obmemeToonory || YcTHbiit onpoc. |4 HOHATHI: MOZIEJIIPOBAHHUE,
HCCIE/IOBAHMA COCTABA u HeCKOI TTychMeHHEG  |[KOMIPIOTEPHBIH TH3aHH.
MIPOCTPAHCTBEHHOMN CTPYKTYpPBI Iepeuncnsats MepPCIICKTHBHbIE
OUOMOJIEeKYI. Monenuposanne| HAIIPaBJICHHOCTH Ompoc: UHA. ||y anpasinenus HAYYHBIX
CTPYKTYpBI B (QYHKIMHA OHOMOJIEKYIT 3aZanus. UCCJICNIOBaHU B CTPYKTYypHOMU
U UX KOMIUIEKCOB. KoMmbloTepHBIi 6uosnoruy, pacKphIBaTh ux
I3aifH W OpPraHWYeCKUd CHHTE3 3HAYEHHUE IJIS1 MCAUIIUHEI U
OMOMOIIEKYN U X HEMPUPOIHBIX CEITECKOTO XO3SCTBA
aHaJIOTOB

Tema 5. «CTpoeHne u pyHkImMHn KaeTkn» (8 yacon)

16 ||Tunsel KJIETOK. 1 ||[Tumbl kIETOK: dyKapHOTHUYECKas M Ypoxk Texymwmii. PackpsiBath copepxkaHue TEPMUHOB 6
[TpokapHoTHYECKas npokapuotnyeckas.  CTpyKTypHO- obmeMeTo oo || YCTHsIi ompoc. |[H MOHATHI:  MIPOKAPHOTHYECKas
KIIETKA (yHKIHOHATBHBIE 00pa30BaHUS HeCKOI [ucoMennpi  |[1€TKa, KICTOUHAs CTEHKa, MyPEHH,

KJIETKU. (oTOCHHTETHYCCKHE  MEMOpaHsbI,
Crpoenue npokapuotuyeckoii|| HAIIPaBICHHOCTH Ompoc: UHA. |\ h rarem.

KJICTKH. Kitetounas CTCHKA 3a/laHus. XapakTepu3oBaTh bopmy "
Oaktepuit u apxeil. OcoOeHHOCTH pasMepsl MPOKAPUOTHYECKHUX
CTPOEHHUS KJIETOK; (pyHKIUHU

rerepoTpoHOil M aBTOTpOdHOH TeHEeTHYECKOTO armapara
MPOKApUOTHUECKUX KIETOK. MecTo u npokapuoT. OmnucelBaTh IMpouecce

pPOJTb TIPOKAPHOT B OMOIICHO3aX.
HemoHcTpanuun
Ta6muub! u cxembr: «CTpoeHue

CropooOpa3oBaHus, OTMEUYaTh €ro
3HAYECHUE UL BbDKUBAHUS
OakTepuil IpH YXyIIEHNUH yCIOBHI
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Ne Tema ypoka Koua- JJleMeHTBI coiep KAHUA Tun ypoka Bupg koHTpOJIsS OcHoBHbIE BUbI Y4eOHOI Hdara no || IaTa mo
n/n BO JAesITeTbHOCTH miany || dgakry
4acoB
AYKapUOTUIECKOM KIICTKID), CYIIECTBOBaHMUS.
«Ctpoenne MPOKAPHOTHYECKOH OnuceIBaTh pa3MHOXKEHHe
KIICTKI» MIPOKAPHOT.
OneHuBaTh  MECTO H  POJIb
MPOKAPHOT B OMOLIEHO3aX
17 ||Ctpoenue 1 |[Ctpoenne ¥ (YHKIMOHHPOBaHHUE Ypok Texymmii. PackpspIBaTh cogepKaHUe TEPMUHOB 6
3YKapHOTHYECKOI JYKapHOTUIECKOH KIETKH. obmemMeroooru || BblnonHeHue M MOHATHHA:  TUIa3MaTHIecKas
wierky. TIpakTHYecKas [Tnazmarnyeckas MeMOpaHa HeCKOI IIPAaKTHYECKOIT MeMOpaHa (nmazmanemma),
paGora Ne 2 (Mzyuenue (nna3ManeMMa).v Crtpykrypa pPaGOTEL KUIKOCTHO-MO3anYHasI MOJIETIb,

N . [UIA3MaTHYECKOM MeMOpansL.|| HAIPaBJICHHOCTHA MeMOpaHHEBIE OesKu
CBOUCTB KJICTOIHOH Tpancnopt BEIIECTB uepe3 (mepudeprudeckre, HHTETPAbLHBIC),
MeMOpaHbD) TUIA3MaTHYECKYIO MeMOpany: DIIMKOKAITHKC, TU(GY3HUst, 0CMOC,

18 |[ToBepXHOCTHBIIA 1 HaCCI/IBI.-.ILII‘/’I (umbq)ysmv, Ypox TeKyuwuii. AKTHUBHBIA TPAHCIIOPT, JHIOIMTO3, 6

AITApaT KIeTKH 06nerquHav;{ b dy3us), AKTHBHBIH oB1IeMeTo0N0rH || Y CTHBI ompoc. (haronuTo3, MMHOIMTO3, 3K30IUTO3,
(TIepBUYHBIIA u BTOPHYHBIH 3 . ||[k7IeTo4Has CTeHKa, IIa3MOAECMBI,
aKTHBHBIN TPAHCIIOPT). qecKon IIMCEMEHHBIH || iacr.
INomynpornmaemocts  MeMOpaHBL.|| HAIIPABJIEHHOCTH OIIpOC: UHA. || XapakTepu30BaTh 0COOEHHOCTH
PaboTta HaTpuii-kaqmeBoro Hacoca. 3a/IaHUSL. CTPOECHHUS u (byHKIUH
OHAOIMTO3: MHHOIUTO3, (arouTo3. 9YKapHOTUYECKON KJIETKH;
Ox3o1uTo3. Kieroynas creHka. TPAHCIIOPT BEIIECTB
Crpykrypa W (DYHKOUH KIETOYHOMH gepe3 IIa3MaTHIecKyr0 MeMOpaHy:
CTEHKH pacTeHUui, rpruooB. MaCCUBHBIN u AKTHUBHBIN
JleMoHCTparu TPaHCIIOPT; paboty OeITKOB-
Tabnuis! 1 cxemsl: «CTpoeHue KaHaJIOB; paboty HaTpHil-
9YKapHOTUIECKOH KIICTKI, KaJMeBOTO0 HACOCa; CTPYKTypy H
«CTpoeHue  KUBOTHOM  KIIETKW», GYHKIIMM ~ KJIETOYHOH  CTEHKHU
«CTpoeHre paCTUTEITHHOM KICTKID. pacTeHui
O6opynoBanue: CBETOBOM 1 TpuboB
MHKPOCKOIT; MHUKPOTIPEapaTh
pacTUTEIbHEIX,
JKUBOTHBIX KIJICTOK.
[IpakTugeckas padora
«M3ydyeHne CBOMCTB  KJIETOYHOM
MeMOpaHBD)

19 OnnomemMOpaHHbBIC 1 |[Huromma3ma. IuTo301b. Ypok Texyimuii. PackpriBath copepkaHue TEPMUHOB 7
OpraHOU b KIETKH. IMurockener. obmeMeronooru || BblonHeHHe (|1 HOHATUM: UTOILIA3MA, LIUTO30]Ib,
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Ne Tema ypoka Koua- JJleMeHTBI coiep KAHUA Tun ypoka Bupg koHTpOJIsS OcHoBHbIE BUbI Y4eOHOI Hdara no || IaTa mo
n/n BO JAesITeTbHOCTH miany || dgakry
4acoB
IIpakTHyeckas padora JBmxenue IIUTOILIa3MBI. YeCcKOH NPAaKTUYECKOM |[IMTOCKENET, KOMITAPTMEHTBI,
Ne 3 «M3yucHne Opranoubt HAPABJEHHOCTH paGoTHL. OpPTaHOMIbI, JHJIOILIA3MaTHYeCcKast
JBHIKCHUS IATOIIA3MbI KIICTKH. OnHOMeMOpaHHEIE cetb (OIIC), ammapat [@'ombmxw,
OPTaHOUJIBI KJIICTKU: JT30COMBI, BaKyOJlb, PHOOCOMEI,
B PaCTUTEJILHBIX 2
sHpomIa3Mariueckas cetb (OIIC), aBTOJIU3, BE3UKYJISPHBIA
KIIeTKax» ammapat [ oJbKH, JH30COMBI, HX TPaHCIIOPT,
20 |IToayaBTOHOMHBIE 1 |lctpoenue m pyHKIMH. B3anmocBs3b Vpoxk Tekymmii. MEPOKCUCOMBI,  KICTOYHBIH  COK, 7
OpraHOH/IbI KIICTKH: OJTHOMEMOPaHHBIX OPraHOMIOB|| (o1 enreroosory || BbINONHEHHE |[TYPTOP,  MHTOXOHIDHH, —KDHCTBI,
MHTOXOHIPHH, kiaetkn. CTpoeHHe TpaHyISIPHOTO qeCKO aGOpaTOPHOH | T1aCTHIBL, XPOMOILIACTHI,
IUTACTHILL. pEeTHUKyITyMa. Mexaamm PaBOTHL TIeHKOILIACTEI, XJIOPOIUIACTEI,
HampaBieHuss OenxoB B OIIC.|| HAIIPABJICHHOCTH CTpOMa, TpaHsbl,
Jlaboparopuas pabora CuHTE3  pacTBOPHMBIX  OEIKOB. THIAKOMI, TAMEILIA.
Ne3 «Mccenenosanue CHHTe3  KJIETOYHBIX  MeMOpaH. XapakTepu3oBaTh LIATOILIA3MY
IJ1a3MOJIU3a U [Mmaaxuit (arpanynsapHBIi) 9YKApUOTUYECKON KIETKH;
Tery1a3MoJIn3a B SHJIOIIA3MATHUECKUH  PETUKYIYM. KJIaCCU(HUIIUPOBATH OPTAaHOHIBI

PACTUTCIILHBIX KIJICTKAX»

CekpeTopHas (YHKIHS —ammapara
Fonpmxu. Moaudukamnus OeIKoB B
anmnapare ['onpmxu.

CoprtupoBka O€JIKOB B ammapare
Tlonbmxu. TpanCIOPT BEIECTB

B KJIeTKe. Bakyosu pacTUTENbHBIX
kietok. Knerounsrit cok. Typrop.
[TosryaBTOHOMHBIE OpPTraHOMIbI
KIICTKU: MUTOXOHAPUH, TINTACTUIBI.
[Ipoucxoxaenrne MUTOXOHAPUA H
mwiactu. Cumbuorenes

(K.C. MepeKKOBCKHH, JL
Maprynuc). CtpoeHune u (yHKIHA
MUTOXOHIPUI u IJIaCTU.
HepBI/I‘IHLIe, BTOPUYHBIC U CJIIOKHBIC
IJIACTHIBI (OTOCHHTE3NPYIOIINX
3yKapuoT.
XJIOpOIIACTHI,
JTENKOIIIaCThI
HemoHcTpanuun
[Moptpetsi: K. C. MepexkoBckuii, J1.
Maprynuc.

XPOMOILIACTHL,
BBICIIUX PAaCTEHUM.

B 3aBHCHUMOCTH OT OCOOCHHOCTEU
WX CTpoeHus (oJHOMEMOpaHHbIE,
TByMeMOpaHHBIE, HeMEMOpaHHEIE);
ONMHUCHIBATh  (DYHKIUH  Ka)XIIOTO
OpraHouyia B KIICTKE.

OOBSICHATH COOBITHSI, CBI3aHHBIC

c BHYTPUKJIETOYHBIM
MUILEBAPEHNUEM, €r0 3HAYEHUE JUIs
OopraHusma.

OTMeuaTh 3HAYEHHUE LIMTOCKENIETa;
XapaKTEePHU30BaTh €0 AIEMEHTHI
(MHUKPOTPYOOUKH,
MUKpPO(HIaMEHTEHI,
MPOMEXYTOUHBIE (HIIAMEHTHI), WX
POJb B JKU3HEACSITEIBHOCTH KIETOK
U TKaHeH
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n/n

Tema ypoxa

Kou-
BO
4acoB

JJleMeHTBI coiep KAHUA

Tun ypoxa

Bua koHTpOJIS

OcHoOBHBIE BH/bI y4eOHO
AesITeTbHOCTH

Hdara mo
TJIaHy

Hdara mo
daxry

Tabmuns! u cxemsl: «CTpoeHHe
9YKapHOTHYECKOH KIICTKID),
«CTpoeHue >KMBOTHOM  KIIETKWY,
«CTpocHUE PACTUTEIBHON KIIETKUY,
«CTpocHrE MUTOXOHIIPUNY.
Oo6opynoBanue:
MHUKPOCKOIT;
paCTUTEIIbHBIX,
KHBOTHBIX KJIETOK.
[IpakTrueckas padorta

«/3yueHne NBUKEHUS IUTOILIA3MBI
B PACTHTEIBHBIX KIETKaX).
JlaGoparopHas paboTa
«MccnenoBanue  Iula3MoiMza U
JIeTUIa3MOJIN3a B PACTUTEIBHBIX
KIICTKaX»

CBETOBOM
MUKPOITPEapaThl

21

HemeMmOpanHbie
OpraHOUbI KJIETKU

HememOpaHHBIE OpraHOMBI KIETKH
Crpoenue u GbyHKIUH
HEMEMOPaHHBIX OPTaHOUOB KIICTKH.
Pubocomsr.

IIpomexyTouHbIe (UIaMeHTHI.
MuxkpoduiaaMeHTsI. AKTHUHOBBIE
MHUKpO(UIaMeHThI. MBIIIeYHbIe
KIETKH. AKTUHOBBIE KOMIIOHEHTBI
HEMBIIICYHBIX KIJIETOK.

MukpoTpyOouKH. Knerounsiit
ueHtp. CrTpoeHne W JABIKEHHE
KTYTHKOB " pECHHYEK.
MukpoTpyOouku IIUTOTLTa3MBl.
LlenTpuons. benku,
ACCOITMMPOBAHHEIC c
MUKpO(HIaMEHTaMHU u
MHUKPOTPYOOUKaMH. MortopHsbie
6enku. JleMoHCTpauuu

Tabmumert u  cxembl:  «CTpoeHHe

J)KMBOTHOM KJICTKHW), ((CTpOCHI/Ie

001EMETOI0JIOTH

HAIpaBJICHHOCTHU

Ypok

YyecKou

Texymuii.
YcTHBII onpoc.
[TucbmeHHbIiM
ONpocC: UHJ.
3a7aHusl.

PackpeiBaTh copepikaHnue TEPMHUHOB
Y TIOHATH: pubocoma, moaucoma,
MUKPOTPYOOUKH, TyOynuH,
KJIIETOYHBIH TEeHTp (LIEHTpOoCcoMa),
[IEHTPHOJIH, neHTpocdepa,
KTYTHUKH, PECHUYKH, Oa3zajbHOE
TEJbIIE.

XapakTepnu3oBaTh HeMeMOpaHHEBIE
OpraHouJbl KJICTKH, UX CTPOCHUEC H
byHKIIAH
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Ne Tema ypoka Koua- JJleMeHTBI coiep KAHUA Tun ypoka Bupg koHTpOJIsS OcHoBHbIE BUbI Y4eOHOI Hdara no || IaTa mo
n/n BO JAesITeTbHOCTH miany || dgakry
4acoB
22 CTpoeHHe u (byHKLII/II/I 1 ||fAapo. O6onouka sapa, XpOMaTHH, YpQK TeKymm‘/i, PackpeiBaTh copepxaHue TEPMUHOB 8
spa KapuoIuiama, SITPBIIITKH, nX{| oGriemeTononoru || YCTHBIH ompoc. |1 MOHATHIA: AP0,  sAAepHas
CTpOCHHE 1 (byHKIIMA. S MepHBIA YeCKOI TicEMeHHb 00oJI0uKa,
OEITKOBBII MAaTPHKC. sSJIEpHbIE  TIOPBI, HYKJIEOIIa3Ma
IpocTpancTBeHHoe pacnonoxenue|| HAIIPABICHHOCTH OMmpOC: MHA.  |\yappormasma), TeHOM, XPOMATHH,
XPOMOCOM 3ajaHusd. 9YXPOMATHH, F€TEPOXPOMATHH,
B HHTEpha3HOM sape. DyXpOMaTHH SITPBIIIKO, XPOMOCOMEL,
u reTepOXPOMATHH. Benkun LEHTpOMepa, KHHETOXOP,
XpOMATHHA — TUCTOHEI. KIICTOUHBIE BKITIOUCHHUSL.
JluHaMmuka saepHoi 000JI0UKH XapakTepu3oBaTh KIETOYHOE AP0
B MUTO3€. SIIepHBINA TPaHCIIOPT. KaK I[CHTp YIPaBJICHUSI
Krnerounsie BKITIOUEHUS. JKU3HEESITENEHOCTHIO KIICTKH;
JdeMoHcTpanmn TCHETHYECKUH  ammapaT  KJIETOK
Tabmuip! 1 cxeMbl: «Sapo SYKapuoT, CTPOCHUE U (PYHKIHH
XPOMOCOM.
OnuceBaTh CTPYKTYPHI SAPa U UX
B3aMMOCBSI3b  C  OpPTraHOMJAMH
OUTOIIIa3MbI
23 CpaBHuTeNbHAS 1 ||CpaBuuTenbHas XapaKTepUCTHKA Ypoxk Texymmii. XapakTepu30BaTh THUIIBI KJIETOK 8
XapaKTepPUCTHKA KIETOK KIETOK  3yKapHoT (pacTuTenBbHOM, 0bIIeMeTo[0I0orH || BBIIONHEHHE  |[PYKApHOT: pacTuUTeIbHAS,
yKapHoT. YKUBOTHOM, TPHOHO ). YeCKOI J1aGOpaTOpHOli |KUBOTHAS, rpuOHast. §
JlaGopatopuas paGota JemoHcTpanuu ' paGOTHI. CpaBHUBAThH MEXTY coboit
Tabmuuel u  cxembl:  «Crpoenue|| HAPaBJICHHOCTA CTpPOEHHE U IKM3HEAEATEIHLHOCTD
Ned  «zyuenne SYKapHOTUIECKOH KIETKIY, SYKApUOTHYECKUX KIETOK H POJIb
CTpOCHUs KIETOK «CTpoeHue KMBOTHON KIETKH, NPOKApHOT B OHOIIEHO3aX
pa3JIMYHBIX OPTaHU3MOB) «CTpoeHHUE paCTUTEIHHOMN KIISTKNY.
O6opynoBanue: CBETOBOM
MHKPOCKOIT; MHUKPOTIPEapaTh
PACTUTCIIbHBIX, )KUBOTHBIX KJICTOK.
JlaGoparopHas paboTa
«3yuenue CTPOEHHUS KJIETOK
Pa3JIMIHbIX OPTaHU3MOB»
Tema 6. «O0MeH BellecTB U NpeBpallleHHe JHEPTHH B KJIeTKe» (9 4acoB)
24 ||Accummsuus u 1 ||AccumMmsiiss U OUCCUMWIALUAS — Ypok Texymmii. PackpriBath copepxaHue TEpPMUHOB 8
JUCCUMUITSLIUS — JIBE JIBE€ CTOPOHBI MeTaboim3ma. THuIbl obmemeToonory || BblnonHenue |1 MOHATUH: OOMEH  BEIecTB
CTOPOHBI METabOIN3Ma. oOMCHa BEIECTB: aBTOTPO(HBIA U - 11abopaTopHO (Metabonusm), ACCUMUIISIIIUS
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Ne Tema ypoka Koua- JJleMeHTBI coiep KAHUA Tun ypoka Bupg koHTpOJIsS OcHoBHbIE BUbI Y4eOHOI Hdara no || IaTa mo
n/n BO JAesITeTbHOCTH miany || dgakry
4acoB
Tumnel 0OMeHa BeIecTs. reTepoTpOdHBIH. Yyactue HAIPaBICHHOCTH padoTHI. (anabonm3M), WM TUIACTUYECKUHN
JlaGoparopHas paéora KHCIIOpOoJia B OOMEHHBIX MpOoleccax. o0MeH, I[I/ICCI/IMI/IJ'ISIIII/I{[
NeS «M3yuenne DHepreTHYecKoe obecrnieueHme (kaTaboNM3M), UM SHEPTeTUICCKHMA
o KiIeTku: mpeBpamienue ATD B o0MeH, aBTOTPO(BI, TeTepOTPOdEI,
KaTaJIMTUYECKOU
OOMEHHBIX mpolieccax. aHadpoObl, a’po0bI,  (epMeHTHI,
AKTHBHOCTH (hepMEHTOB depMeHTATUBHBIN aKTUBHBIM  IIGHTp, CyOCTpaTHas
(Ha IpEMepe aMuUIIa3bl XapakTep  peaKiii  KJIETOYHOTO CIEnnU(pUIHOCTD,
WJIH KaTajasbl)» MeTabonmu3Ma.  DepMeHTB,  HX KO(EPMEHTBI, OCIIKH-aKTUBATOPHI U
25 |[depmenTaTuBHbIt 1 |ctpoenne, CBOWMCTBA W MEXaHU3M Vpok Texymmii. OCITKU-HHTHOUTOPBI. 9
o neiicteus. Kodepmentsl. OTimuans B [epeuncsaTs 0coOeHHOCTH
XapakTep peakinn (EpMEHTOB OT HEOPraHUYECKUX obmemeTo1010TH HHOHHCHH% IUTACTHYECKOTO U DHEPreTUIECKOTO
KICTOTHOTO KaTaIu3aTOPOB. bBelKHu-aKTHBATOPEI YECKON 1abOPATOPHOH || 6oy KJIETKE; YCTAaHABIIMBATH
MeTaboaMu3Ma. H GeITKH-HHIHOUTOPBL. 3aBHCHMOCT || HATIPABICHHOCTH pabOTET. B3aMMOCBS3b MEXKLY TIACTHIECKAM
JlaGoparopHnasi pabora CKOPOCTH (hepMEHTaTUBHBIX Y SHEPreTUYECKUM OOMECHOM.
Ne6 «M3yuenne peaKInil OT Pa3TUYHBIX (AKTOPOB. Pasnuuate THOBI OOMEHA BEINECTB:
(epMEeHTATHBHOTO JleMoHCTparu aBTOTPO(DHEIN U TeTepOTPODHBIIA.
paclerieH s TIepoKcH A TaOnuis! u CXEMBI: «DOTOCUHTESY, Iloka3piBaTh ponb KHUCIOPOAA B
«DHepreTUdecKuii 00Men», 0OMEHHBIX IIpOoIIeccax.
BoZloponid B «brnocunTes Gemkay, «CrpoeHne CxeMaTHYeCKH n300paxkaTh,
PACTHTC/IBHBEIX 1 depmenTay», «XeMOCHHTE3Y. cTpoeHue (pepMeHTa.
JKUBOTHBIX KJICTKAX» Ob6opynoBanue: CBETOBOH OTnu4ath HepMEHTEHI
26 |[Benku-akTuBatopsl u 1 |Mmkpockom; oOopymoBaHWE A Ypox TexyLuuii. OT HEOPTraHWYECKUX KaTaJM3aTOPOB 9
eI -HHHGHTODEL [PHTOTOBICHUS ~ MOCTOAHHBIX  H|| o VerHb ompoc. |[F OMPEAEISTh HX poITh
p 001I1eMeTOI0JIOTH p
BPEMEHHBIX N . |B  (QYHKIMOHUPOBAHUHM  >KUBBIX
MHKpomnpenapaToB. JlaGopartopHas 1E€CKOHn ITucbmennbli CHCTEM, B NPOMBIIUIEHHOCTH, B
paboTa HAaMpaBJICHHOCTH || OHNPOC: HHA.  |lmenuIMHE, B MOBCEJHEBHOM KU3HU
«M3yueHne KaTaTuTHYECKON 3a1aHUs. YeJIoBeKa.
AKTUBHOCTHU (epMeHTOB (Ha CraButb 9KCHEPUMEHT 1o
MpUMepe aMUIIa3bl WK KaTalasbl)y. BEISIBIICHUIO KaTaTUTHICeCKOM
JlaGoparopHas pabota aKTUBHOCTHU
«3yuenue (hepMeHTaTHBHOTO MIEPOKCHA3bI, aMUIIa3bl, OOBACHATD
pacIIerUIeHus IEPOKCHIa BOJOPOAA MOTY4CHHBIC PE3YIIbTATHI
B PACTUTECIBHBIX W  IKHBOTHBIX
KJIETKaX»
27 ABTOTpO(bHBIﬁ THII 1 |[[lepBUYHBI CHHTE3 OPraHUYCCKHUX Ypox Texyimuii. PackpriBath copepxaHue TEpPMUHOB 9
0OMeHa BEIeCTB BEIIECTB B KieTke. DoToCHHTES. obmemeToonory || YcTHbIit ompoc. |4 MOHATHI:  QOTOCHHTE3, (ha3bl
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Ne Tema ypoka Koua- JJleMeHTBI coiep KAHUA Tun ypoka Bupg koHTpOJIsS OcHoBHbIE BUbI Y4eOHOI Hdara no || IaTa mo
n/n BO JAesITeTbHOCTH miany || dgakry
4acoB
AHOKCUTEHHBIH W OKCUT'€HHBIH 4eCcKOu [TuceMenHslii  ||poTocuHTe3a (ceToBas,
¢dorocunHTe3 y 6aKTepUil. HAIPABIICHHOCTH OIIPOC: HHI. TEMHOBAs), ¢doronus,
CerocoOHparole TMHTMEHTH U 38 aHHA. dbochopunupoBanue, KT
IATMEHTBl PEAKIUOHHOIO ILIEHTpA. Kanseuna, HAJI®O+ (mepeHOCUMK
Ponp xj0oporutactoB B mpoliecce = BOJIOPOAA).
28 | DorocumTe3 1 Q)OTOCHHTeI;a. CgeroBas u TSMHOBaﬂ Ypox TeK}:mHH' XapaII)(TepllmBaT}, TJIACTHYECKUH 10
¢aser. Dortompixanme, C3-, C4- u 00IEMETOH0JI0TH || Y CTHBIA ONPOC. (loGMen Kkak »Tam oOero obmeHa
CAM-Tuist ¢dbotocunTe3a. YeCKOH IInceMeHHBIN |[BemiecTB; COOBITUS  (HOTOCHHTE3A
[IpoaykTuBHOCTH (hOTOCHHTE3A. HAPABJICHHOCTH OMpOC: MHI. (peakm CBETOBOM W TEMHOBOH
Brusaue pa3nnaHbpix (akTopos 3a/[AHNA. ¢a3); poilb  XJIOPOIUIACTOB B
Ha CKOpPOCTb (hoTocunTe3A. nporecce (POTOCHHTE3A.
3navyeHne GoTocHHTE3A. BrisBnsaTs MPUIAHHO-
Hemonctpauuu  Iloptpersr: k. CIICICTBCHHBIE CBSI3U MEXKTY
IMIpuctmu, K. A. Tumwupsses. MOIJIOIIEHUEM COJIHEYHOH JHEpruy
Tabmuips! 1 cxembl: «@OTOCHHTES XJIOPOPHUILIIOM u CHUHTE30M
Monekyn ATO.
CpaBHUBATh UCXOJHbIEC BEUIECTBA,
KOHEYHBIE TMPOAYKTBI M YCIOBUSA
MPOTEKAHUS PEAKIUl CBETOBOU M|
TEMHOBOH (ha3 POTOCHHTE3A.
'Y cTaHaBIMBAThH B3aMOCBSI3b
MEXITY (dhoTocHHTE30M u
IbIXaHUEM; CBETOBOM M TEMHOBOM
peaKIusIMH ¢doTocuHTe3A.
OneHnBaTh 3HaUYCHUE (POTOCHHTE3A
IS )KM3HU Ha 3eMiie
29 ([XemocHHTES. 1 |Xemocunres. Pa3noob6pazue Ypok Texyimuii. PackpriBath conepkaHue TSPMHUHOB 10
ﬂaﬁopaTopHaﬂ paﬁOTa OpPraHnu3MOB-XEMOCHUHTCTHUKOB! 06H1€M€TO£[0JIOFI/I BLIHOJIHCHI/IC M TIOHSTHI: XEMOCHHTES3.
Ne7 «CpaBHenne HUTPHUPUILIUPYIOIHE ; Oakrepum, YeCKOI 11abopaTOPHOi OOBACHUTH CYILIHOCTh
HpOTIECCOB (hOTOCHHTE3A XKeJle300aKTepun, cepoOaKTepuH, pPaGOTBL XeMOCHHTE3a,  pacKpblBaTb  €ro
BOJIOpOHbIE OakTepuu. 3Hadenue| HAIIPABICHHOCTH 3Hayenue B 6uochepe. [IpusoauTh
1 XCMOCHHTE3a» XEMOCHHTE3a. MpUMEPHl  XEMOCHUHTE3UPYIOIIUX
JemoHcTpanuu Oaktepuit (HETpUpHUIHpPYOITHE
[Moptpetsi: C. H. Bunorpajackuii, I OaKkTepuH,
A. 3aBap3uH. Kele300aKkTepun,  cepoOaKTepuH,
Tabmunpl U cxembl: «DOTOCUHTESY, BOJIOPOJIHBIC OAKTEPUN) U
«XEMOCHHTE3 XapaKTepH30BaTh ux
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Ne Tema ypoka Koua- JJleMeHTBI coiep KAHUA Tun ypoka Bupg koHTpOJIsS OcHoBHbIE BUbI Y4eOHOI Hdara no || IaTa mo
n/n BO JAesITeTbHOCTH miany || dgakry
4acoB
JlabGoparopHas pabota JKU3HEAESTEIbHOCTD.
«CpaBHeHUe MPOIIECCOB CoCTaBJIATh YpaBHCHHS PEaKIHid
(oToCcHHTE3a 1 XEMOCHHTE32» XEMOCHHTE3a.
CpaBHUBATh XEMOCHHTE3
¢ (OTOCUHTE30M
30 AHa3poOHBIC 1 |[AnadspoOHble opraHusmbl. Buabl Ypok Texymmii. PackpeiBaTh copepxaHue TEPMUHOB 10

OpraHu3MBbl. BHibl Opoxenus. IIpomykTel OpoxeHHs U obmemMeroooru || BblnonHeHue M HOHATHI: 3TaIbI

OpPOKEHHSL. UX UCIIONB30BAHUE YETIOBEKOM. HeCKOI NaGopaTopHOl ||PHEPreTHiecKkoro obOMmeHa -

JaGoparopHas paGota AHa3pOOHBIE MUKPOOPTaHU3MBbI KaK PaBOTHL. MOJITOTOBUTEILHBIH,

OOBEKTE OHOTEXHOJIOTHU u|| HAIIPaBJICHHOCTH OECKHUCIOPOAHBII (aHAIPOOHEIIA),

Ne8 «Cpasnenne BO30yauTenH OoJyie3Hel. A3pOOHEIC KHCIIOPOTHBIN (a9po0OHBIN);

IPOLIECCOB OPOXKCHUS I OpraHU3MBbI. Drarbt [JTUKOJIH3, OpoxeHwue,

IBIXaHUSD) SHEPreTHYECKOro OOMeHa. Ounosoruueckoe OKHCIICHHE

31 Aap OGHEIC OpTaHH3MBL 1 IToarorosurenpublii 3Tan. [ mukonus Yp oK Texymyit. (mprxanue), mukit Kpeoca, 11
— OECKUCIIOPOJHOE pacIIeIUIeHe . OKHCITUTEIEHOE

Dranbl SHEPTCTUUCCKOT'O IIOKO3EL 00IEMETOI0JIOTH VYcrHblit OHpOf. $OcOPUIMPOBAHHE,  IPOTOHHBI

oOmeHa Buonorndeckoe  OKHCICHHE, HIH YECKOU IIMCBMEHHBIH |rpanyent,  mporomnas ~ AT®-
KJIETOYHOE JbIXaHUE. Posnb HAaIMpPaBJIECHHOCTH OIIpoC: UHA. CHUHTAas3a.

MHUTOXOHPUIt B mpoireccax 3aaHusl. [epeuncnath 0COOEHHOCTH
OHMOIIOTMYECKOTO OKHCIICHUSL. SHEPTreTHYECKOTO OOMEHA B KIIETKE.
32 |[DHeprust mem6panHOro 1 |Huxindeckue peakuuu. Ypox Texymmit. OmnwuceBaTh STaITbl 11

IpaIENTA TPOTOHOB. OxucnurenbHoe obImeMeTooNor || Y CTHBI ompoc. SHEPrETHYECKOro oOMeHa
(dhochopunpoBanue. OHeprus _ |(moaroToBUTENHHBIN,

Crnres AT®: pabota MEMOPaHHOIO T'PaJWEHTa MPOTOHOB. YCCKOMH [TucemennbIi 0eCKHUCIIOPOIHBIM, KHCIOPOIHBIH) 1

nporonHon AT®- Cunres AT®: pabora HpOTOHHON| HANPABICHHOCTH OIpOC: UHJ.  ||cpaBHUBATH X MEXKIY COOOM.

CHUHTAa3BbI. AT®-cuHTa3bL. 3aaHusl. XapakTepu3oBarthb peakuun
[IpenmymecTBa a’dpoOHOrO  IMyTH TITUKOJIH3a, OPOXKEHHUS, KICTOYHOTO
oOMeHa BEILECTB nepe; JIBIXAHUA.
aHa’pOOHBIM. D PeKTUBHOCTD YcranaBnuBath B3aMOCBSI3b
SHEPTEeTHYECKOTO OOMEHA. MEXIY TJIHKOIU30M, KJICTOYHBIM
JIGMOHCTpaHI/II/I JbIXaHUEM W CHHTE30M MOJICKYJI

IToprpersl: B. A. Ourensrapar, II.
Murtygen.

Tabauiel u
«OHepreTuIecKuii 0OMeH».
JlabGoparopHas pabota
«CpaBHEHUE MPOIECCOB OPOKECHUSA U

CXCMBI:

ATD.
CocTaBnsiTh YpaBHEHHUS OCHOBHBIX
ATanoB SHEPreTUYECKOro oOMeHa B
KJICTKE.
PaccuutsiBath
3¢ (HEeKTUBHOCTD

OHEPIreTUICCKYIO
TJIMKOJIN3a nu
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Ne Tema ypoka Koua- JJleMeHTBI coiep KAHUA Tun ypoka Bupg koHTpOJIsS OcHoBHbIE BUbI Y4eOHOI Hdara no || IaTa mo
n/n BO JAesITeTbHOCTH miany || dgakry
4acoB
JBIXaHUSD» OHMOJIOTMYECKOTO OKHCIICHUSI.
HaspiBaTh HCXOJOHBIE BEIIECTBA,
KOHEYHBIE IPOAYKTHI U YCIOBUS
MPOTEKAHUS peaxiuii
SHEPreTUYEeCcKOro 0OMeHa.
CpaBHUBaTH SHEPTreTUYECKYIO
3¢ (eKTUBHOCTL OECKUCIOPOTHOTO
U KHCIOPOJHOT'O 3TaroB KOHEYHBIE
MPOAYKTHl U YCJIOBUSA IMPOTEKaHUs
peaKmuii SHEPreTHIECKOro ooMeHa
SHEpPreTHYecKoro ooMeHa
Tema 7. «HacnencTBenHast nHgopmanus u peajusanus eé B KieTke» (9 4acoB)
33 Peaknun MaTPUYHOTO 1 |[Peakuuu MaTpUYHOTO CHHTE3A. yp()K TeKymHﬁ, PackpeiBath copepxaHue TEPMUHOB 11
CHHTE3a [IpuHLIKIT KOMITJIEMEHTaPHOCTU obmemeToon0ru || YCTHIi onpoc. |[H MOHATUMN: T€H, TEHETUYECKUH KOJ,
B PEaKLMAX MATPUMHOTO CHHTE3A. YeCKOit TyceMeHHEG  |[KOAOH (Tpumuier), CTOM-KOJIOHbI,
Peanuzarnus HaCIeICTBEHHOU MaTpulla, MATPUYHBIA  CHHTES,
napopmarmn. [enernueckmii  kop,|| HAIIPABICHHOCTH Ompoc: UHA. |\ rpapckpurums, PHK-omiMepasa,
ero cpoicTBa. TpaHCKpUmuus — 3aZanus. NPOMOTOp,  CIUIAHCHHI, HMHTPOH,
MaTpUYHbII CHHTE3 PHK. 9K30H. XapaKTepu30BaTh pEaKLUU
34 | TpaHckpumius — 1 |[Mpunmumne: TPaHCKPHUIILUH: Ypok Texymwmii. MaTpUYHOTO CHMHTe3a, cBoiicTea| 12
ManH‘-IHbIﬁ cunte3 PHK KOMIIICMEHTapPHOCTD, 00IIEMETOOIOTH VY CTHBIU OmpocC. |[TEHETHYECKOTO KOoJa. OrnuceIBaTh
AHTHUIIAPAIIIETILHOCTD, YecKoi [ucEMenHbH | TAIbL TPaHCKPUTIIUH u
ACUMMETPUYHOCTb. Co3zpeBaHue . TpaHCIISALUY; yCTaHaBJIUBATh
MAaTPHUYHBIX PHK p|| HAlIPaBJICHHOCTH OHPOC- M| ivocBssn MaTPUYHBIX PEaKIni
5YKapHOTHYECKOI KIIETKE. 3alaHus. B KIIETKE; CXEMaTHYECKH
Hekonupyroniue PHK. n300paxaTe MAaTPUYHBIE PEAKIIH
JemoHcTpanuu TPAHCKPUIILIMK U TPAHCIISALIUY.
Ioptper: H. K. Konprio. Tabmursr Pemate Omosormueckue 3ajadd Ha
u cxemel: «buocuHTE3 Oenkay, oTIpeieNiCHHE TIOCIEeI0BATEIEHOCTH
«["eHeTHUeCcKU KOI» mykneorumoB  JHK wu wMPHK,
MPUMEHSST 3HAaHUS O PEaKIHUAX
MaTPUYHOTO CHHTE3a,
TeHETUYECKOM KOJIE,
MPUHLIUIE KOMIUIEMEHTapHOCTH
35 TpchJm]_[H;[ U €€ 3Tarlbl 1 ||Tpancmsauus u e€ dTambl. YyacTue YpOK Texymnii. PackpriBath copepkaHue TEPMUHOB 12
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Ne Tema ypoka Koua- JJleMeHTBI coiep KAHUA Tun ypoka Bupg koHTpOJIsS OcHoBHbIE BUbI Y4eOHOI Hdara no || IaTa mo
n/n BO JAesITeTbHOCTH miany || dgakry
4acoB

tpancnoptHbix PHK B Guocuntese|| oGemeTononoru || YCTHbIH omnpoc. |1 TOHSTHM: TPaHCIALNS,

Oenka. YcioBus OMocuHTe3a OeJika. JecKoii IMucsMmennsiii  |[@HTHKOmOH, TPHK,  amunoarpm-

KoaupoBanne amMuHOKHCIOT. Poinb HANPARICHHOCTH OTPOC: ML TPHK-cunTeTasa (komaza),

pubocoM B OHocHHTE3e OenKa. noaupubdocoma (momcoma).

JemoHncTpanuu Sa/laH. XapakTepu3oBaThb CBOIICTBa

Tabnumer u  cxemsl: «buocuHTE3 T€HETUYECKOT0 KOa.

36 |Koaupopanue 1 Oenkay, «[ €eHeTHUECKHI KOI» VYpoxk Texymuuid. OnucelBaTh 3Talbl TPAHCIALUM H 12
aMUHOKHCIOT. Poib 00IIEMETON0JIOTH || Y CTHBIA OIPOC. ||cCXeMaTHYECKH n300paxarh,
pH6OCOM B OMOCHHTE3E qyeckoil IIuceMeHHBIN |[MATpUYHBIC PEAKIIUU TPAHCIILUN.

Genka HATPABICHHOCTH OIIPOC: MH. Pemare Gnonornyeckue 3aaaqn

S y— Ha  OMNpeaeleHHe AaHTUKOIOHOB
TPHK, OCJIEIOBATEILHOCTHA
aMHUHOKHCIIOT
B Mojekyne Oenka, IpUMEHSs
3HaHUS O PEAKIUAX MaTPUUHOTO
CHHTE3a, TCHETHYECKOM  KOIE,
MPUHLIMIIE
KOMIIJIEMCHTAPHOCTU

37 OpraHngaqu reHoma y 1 ||CoBpemeHHBIE IpeNCTaBICHUS yp()K TeKy]_um‘/'I, PackpeiBath copepxkaHue TEPMUHOB 13
TIPOKAPHOT U SYKAPUOT 0 crpoeHur TreHoB. OpraHuzanus obmeMeTo oo || YCTHsIi ompoc. || TTOHSTHIA: OTIePaTop, ONIEPOH,

TreHOMa Y MPOKAPHOT U 3YKApHOT. YeCKOI IrceMennpii  |[CTPYKTYPHBIC — T€HBI,  IPOMOTOP,
Perynsiuus akTMBHOCTH T€HOB pernpeccop.

y ipokapuoT. ['uroresa onepona (.|| HAIIPABICHHOCTH Ompoc: UHA. |\ OpycpiBath CTpyKTYpY reHOMa
XKaxo6, XX. Mano). 3a/laHus. MIPOKapHOT; XapaKTepH30BaTh
MounexynspHble MEXaHHU3MBbI paboty HHIyIHOEIBHOTO u

38 |MonekyspHbIe 1 |pkcnpeccun renos y sykapuor. Pons Ypok Texymmnii. penpeccuOeIbHOrO OMePOHa. 13
MEXaHHU3MBbI 3KCIIPECCUU XpoMaTnHa 00IIEMETONOJIOTH || Y CTHBIHA Ompoc. Beiensth CTpyKTYpHYIO 1
T€HOB Y YKapHOT B  perymsauuu  pabOTel  TEHOB. qecKoit [TuceMennsiii  |[PETYIATOpHBIE 4acTu reHa)

Perymsiiiuss 0OMEHHBIX IMPOIECCOB B . sykapuoT. CpaBHHBATH TPOIIECCHI

KJIETKE. HanpasICHHOCTH OHpOC. HHIL. AKCTIPECCHUU TEHOB y TPOKAPUOT U

Kretounslit roMeocTas. 3a/laHusL. 5YKapHoT. XapakTepu3oBaTh

JeMoHcTpamu runore3y omnepona (®. XKaxoo, XK.

Tabaumel u  cxeMsl: «buocuHTE3 Mamno).

Oenkay, «['eHeTHYeCKHUI KOI» OnuceIBaTh MEXaHHU3M
TOJIJICPKAHHS

KJI€TOYHOI'O roMeocCTrasa
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Ne Tema ypoka Koua- JJleMeHTBI coiep KAHUA Tun ypoka Bupg koHTpOJIsS OcHoBHbIE BUbI Y4eOHOI Hdara no || IaTa mo
n/n BO JAesITeTbHOCTH miany || dgakry
4acoB
39 | Bupych — 1 |Bupycsl — HekineTrouHsle (HOpMBI Ypok Texyiuii. PackpsIBaTh cogepxKaHUe TEPMUHOB 13
BHEKJIETOUHbIE (POPMBI XKU3HU W OOJUraTHbIE Mapas3HThI. obmemerooNory || BbinonHenue |1 MOHATHIA:  BUPYC, BHUPUOH,
SKU3HI U OBIUIaTHBIE CTpoeHHE TPOCTBIX U  CIOXKHBIX| . IpaKTHYecKoil ||CCPAUCBHHA,  KarCHi, obpaTHas
BHUPYCOB, PETPOBHUPYCOB, TPAHCKPHUIILIHS, PETPOBHUPYCHI,
T1apasuTeL. 6akTeprodaros. HalpaBJICHHOCTU pagoTeI 6akrepuodar, BUPYC
HpaKanecxaﬂ paﬁOTa JKuzueHHbIt UK JIHK- MMyHOAeUITUTA YeJI0BEKa
Ned «Coznanune moenu COIEPIKAIINX BHPYCOB, PHK- (BUY), MIPUPOIHO-0YArOBbIE
BHpYycCa» CoJIepKaIIUX BHUPYCOB, HHQEKIHH.
40 |BupycHere 3a6onepanns 1 | /Oakreprodaros. OO6paTtHas Vpok Texymuii. XapakTepu3oBaTh BHPYCHI, 14
TPAHCKPHUIIIIHS, peBeprasa, . PETPOBUPYCHI U OakTeprodarn Kak
quOBeK%’ KHBOTHBIX, HHTErpasa. ob1emeTo10510rH || Y CTHBLH onpoc. BHYTPHKIJIETOYHBIX 1apasuToB
PacTCHUU BupycHble 3a007eBaHHS YelOBEKa, YECKON IIMCBMEHHBIH  ||ppokapuoT 1 sykapHOT.
JKUBOTHBIX,  paCTEHUH. CIIN/, HAIPaBJIEHHOCTH OIIPOC: WHI. W3narate TUNOTE3bI
COVID-19, colaabHbBIC u 3aJaHUS. SBOJIFOIIMOHHOTO  MPOUCXO0KICHUS
MEJUIUHCKHE TPOOIEMBI. BHUPYCOB.
41 |[Hamorexmonoruu B 1 |buoundopmaruka: uHTErpanus u Ypox Texymmit. OmnwuceBaTh MeXaHI3M 14
6I/IOHOFI/II/I Y METUIITHE aHa:]'II/IS GOHLHII/IX MacCCHBOB O6HleMeTOﬂOHOFH VCTHLIP'I OHpOC. B3aHMO,Z[eHCTBIiI'H BUpYyCa U KJ'[GTKI/{’,
(«bigdata») CTPYKTYPHBIX . ||MH(beKIMOHHbIH BUPYCHBIN
OMOJIOTUYECKUX JTAHHBIX. YECKON IIncemeHHbIi poIIecc.
Hanorexnonorun B OHOJIOTMM H|| HAMPABIEHHOCTH OIpOC: UHA. || XapaKTepH30BaTh MEXaHH3MBI
MEIULUHE. IIporpammupyemsle 3aaHusl. BEPTUKAJILHOW U TOPU3OHTAJILHON
GbyHKIMH OCIKOB. Crioco0Obl nepeiaud BUPYCOB; 3a00JICBaHUS
JOCTAaBKH JIEKAPCTB. KHBOTHBIX u pacTeHHH,
HeMOHCTpaHI/II/I BbI3bIBACMBIC BUPYCAMU.
Iloptper: . W. HBaHOBCKHIl. HasbiBaTh BUpyCHBIE 3a00JI€BaHuS,
Tabmume! u cxemsl: «[ eHeTHIeCKUH BCTpevaroIuecss y  4YeJoBeKa:
Ko1», «Bupyce», «baktepuodaruny. TpUM,  KIENIeBOH  SHIE(aINT,
[IpakTuaeckas padora renartut, COVID-19, CITUI.
«Co3iaHue MoJIeIH BUpYcay Co0OuroaTh mpaBuUiia MOBEICHUS
B OKpYXarollei MpupogHON cpene,
Mep IpOQUIAKTUKN
pacnpocTpaHeHus BUPYCHBIX|
3a00JeBaHMi (B TOM YHUCIIE
BUY-undexnnn)
Tema 8. «’Ku3HeHHBIH MUK KJIeTKH» (6 4acoB)
42 |PKv3HEHHBIN UK 1 |[KieTodHblid WHKI, €ro MepHOABl U Ypok Texymmii. PackpriBath copepxaHue TEPMUHOB 14

perymsinus. Matepdaza u  MuTO3.

W TIOHSATHH: KJIETOYHBIA  IUKII,
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Ne Tema ypoka Koua- JJleMeHTBI coiep KAHUA Tun ypoka Bupg koHTpOJIsS OcHoBHbIE BUbI Y4eOHOI Hdara no || IaTa mo
n/n BO JAesITeTbHOCTH miany || dgakry
4acoB
KJIETKH Oco0eHHOCTH MTPOLIECCOB, 001meMeTo0J10rH | YCTHBINH ornpoc. |[uHTepdasa. Ilepeuncnars nepromst
MIPOTEKAIOLINX B uHTepdase. JecKoii [MucsMeHHBIH |PKM3HEHHOTO LUKIAa KICTKH |
[ToaroTroBka KJIETKH K IEICHHIO. . XapaKTepHU30BaTh IPOTEKAIOIINE B
IpecuHTEeTHYCCKUI HaNpaB/ICHHOCTH OnpOC: ML HI/II:))( npoieccm b
(IOCTMHUTOTHYECKUI), SaflaHHA.
CHUHTETUYECKUM u
[IOCTCUHTETUYECKUH
(IpEeMUTOTHUECKUH) NIEPUOABI
nHTep(d a3kl
JeMoHcTpanuu
Tabmunpl u cxeMmbl: <« KW3HEHHBIH
LUK KIETKNY, «MUTO3»
43 ManHquIﬁ CUHTE3 1 |Marpuunsiii cunres JHK — yp()K Texymnii. PackpsiBaTh copepxaHue TEPMUHOB 15
JTHK peTUTHKALIHS. [puHIHAITEL obmemeToonory || YcTHbiit onpoc. |4 TIOHSITHIA: PETUTHKAIIHS
peIUINKaluu JHK: N TTvchMeHHEI (pemymnukanus),
KOMILJIEMCHTApPHOCTbD, KOMIIJIEMCHTAPHOCTbD,
MOJTYKOHCEPBATUBHBINH CHHTE3, HalpaBJICHHOCTU Ompoc: MHA. ||y rrapasienbHOCT,
AHTHMAPAIUICIBHOCTE,  MeXaHu3M 3ajaHus. JTHK-mosimmepasa, TemoMepa,
perumnkanuu JJTHK. Xpomocomsl. peIUIMKALMOHHAs BMJIKA,
44 I XpOoMOCOMBI. 1 ||Crpoenne xpomocom. Temomepsl u Ypox Tekymmii.  |[xpomMocoma, XpoMOCOMHBIH Habop,|| 15
JlaGopaTopuasn paGora TejoMepaza. XPOMOCOMHBIA HaOop 061eMeTo010rH || BBINOIHEHUE  ||HYKICOCOMBI, CECTPUHCKHUE
Ne9 «M3yuenmue KJIETKU — K%pI/IOTI/IH. JunionaHeiii u YecKoit 71a00paTOPHOMN || XPOMATHUIEL, L[eHTPOMepa,
XPOMOCOM Ha FOTOBBIX TaIUIOUIHBIA HA0OPHI XPOMOCOM. A paBOTHI. KapHOTHIL,  TalUIOWIHbIH 17§
I'oMONOrH4HEIE XPOMOCOMBI. PaBIICHHOCTH JUIUIONIHBI  HAbOp  XPOMOCOM,
MHKpOTpenaparax» [TostoBBIE XPOMOCOMBI. TOMOJIOTUYHEIC XPOMOCOMBEI,
JlemoHCTpammu MOJIOBBIE XPOMOCOMBI.
Tabmuel u cxemsl: <«OKW3HEHHBIN XapakTepu3oBaThb CTpOEHHE
LK KIIETKWY, «CtpocHue XPOMOCOM, KapHOTHIIOB
XPOMOCOM», OpTaHHU3MOB.
«Permmukarus JIHK». Ilepeuncnarp TIPUHLMIIBI
O6opynoBanue: CBETOBOI perunkanmu  JJTHK u  gaBate um
MHKPOCKOTI; MHUKPOIIpenaparhl: COZIepPKATENLHYIO XapaKTEPUCTHKY.

«MWUTO03 B KIIETKaX

KOPEIIIKA JTyKay.

JlaGoparopHas paboTa

«/3yueHrne XpOMOCOM Ha TOTOBBIX
MUKpOIIpErapaTax»»

OnuchBaTh MEXaHU3M PEIUIUKAIIH
JTHK.

CxemaTH4ecKu n300paxkath
cTpoeHue MetahazHOH XPOMOCOMBI.
Paznuyate XpoMOCOMBI
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Ne Tema ypoka Koua- JJleMeHTBI coiep KAHUA Tun ypoka Bupg koHTpOJIsS OcHoBHbIE BUbI Y4eOHOI Hdara no || IaTa mo
n/n BO JAesITeTbHOCTH miany || dgakry
4acoB
Ha MUKpOIIpenapaTax u
MHKpOQoTOrpadhusIx
45 JleneHne KICTKH — 1 ||demenue xiaeTkn — muto3. Craguu YpQK Texymmii. PackpeiBaTh copepxaHue TEPMUHOB 15
MHUTO3 MHTO32 W NPOMCXOJSIME B HHX| oG mieneronosory || YCTHsIT ompoc. |4 MOHATHHA: MHTO3, Ipodasa,
MIPOLIECCHI. Tunst MHUTO3a. HeCKOI TTHCEMEHHEI Mertadaza, anadaza, Tenodasa,
Kapuoxunes u IIUTOKHHE3. KapHOKHHE3, IUTOKUHE3, BEPETEHO
Buonornueckoe 3HaueHnE MATO3A. HallpaBJICHHOCTU Onpoc: MHI. || 7o nenns, MeTadasHas IUTACTHHKA,
JleMOHCTpaIyu 3alaHusd. 00po31a AeIeHus..
Tabaumel U cxembl: <«OKW3HEHHBIN [lepeuncnaTe MOCIEIOBATENBHOCTh
46 | TUIIBI KJIETOK. 1 |joukn KIIETKI», «Ctpoenue Ypok Texyrmid. CTaIMif MUTO3a U OIHCHIBATE 16
Kapuokunes u XPOMOCOM», 0OIIEMETO 00T H BrImongene ||IpoMCXOnsiue Ha HUX IIPOLIECCHI.
[IMTOKUHE3. «Perumukamus  JJHK», «MI/IT03»v. qecKof 1a0opaTopHO CpaBHUBAThH 0COOCHHOCTHU
JlaGoparopHasi paGoTa O6opyHOBa¥me: CBGTOBOI/{ HATIpABEHHOCTH paBOTHL. MIPOTEKAHUS MHUTO3a B
No10 «HabmoneHue MHUKPOCKOIT; MUKpPOTIPETIapaThL: PACTUTEIBHBIX u YKIBOTHBIX
«MHUTO3 B KIIETKax KIICTKaX.
MHUTO33 B KICTKaX KOpEIIKa JTyKay. OOBACHATL GUOJIOTHYECKHI CMBICIT
KOHYMKa KOpCIIKa JIyKa JlaGoparopHas paboTa MHTO3A.
(Ha TOTOBBIX «Habmronenne MuTO3a B KIETKaxX Pa3znuyate cragun MUTO3a
MHKPOIIPENaparax )» KOHYHKA KOpPEIIKa JIyKa (Ha FOTOBBIX Ha MUKpOIIpenapaTax u
MHKpPOIIPEIapaTax)» MHUKpodoTorpadusax
47 Perynsuus sKM3HEHHOTO 1 |[Perymsmusi MUTOTHYECKOTO ITUKIIA Ypok Texymmi. PackpriBath copepxaHue TEPMUHOB 16
MKJIa KIETOK KIICTKH. [Iporpammupyemas obmemeToonory || YcTHbIii ompoc. |4 TTOHSTHIA: aromnTo3,
KJIETOYHas THOENb — aronTo3. YeCKOi TcEMeRHb nposudepars,
KmertouHoe  sapo,  XpOMOCOMBEI, ¢ hepeHITUpPOBKa.
(bYHKIMOHATbHAS TCHOMHUKA. HalpaBJICHHOCTU OmpOC: MHA. ¥ apakrepr3oBaTh PEryIsIuio
MexaHu3MbI nposudepanu, 3aZianus. MHUTOTHYECKOTO  IIMKJA  KJICTKH.
muddepeHpoOBKY, CcTapeHus U OOBACHATH OMOJOTUYECKUIT CMBICI
rubenu xietok. «{upposas KireTka 3aIpOrpaMMHIPOBAHHON KIIETOYHON
— OuomH(pOpMaTHYECKHE MOJAEIN ruOeny — anomnTo3a.
(YHKITMOHHUPOBAHUS KICTKH. YcTranaBnuBaTh B3aMMOCBS3b
JdeMoHcTparmu MEXIy TOMEOCTa30M KJIETOK U HUX
Tabmumel ¥ cxembl: «OKnu3HeHHBIH ru0espio
LUK KIJIETKW, «CtpoeHue
XPOMOCOMY,

«Permmukamus JHK», «Muto3»

Tema 9. «Ctpoenne u pyHknun opranu3mony (17 yacos)
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Ne Tema ypoka Koua- JJleMeHTBI coiep KAHUA Tun ypoka Bupg koHTpOJIsS OcHoBHbIE BUbI Y4eOHOI Hdara no || IaTa mo
n/n BO JAesITeTbHOCTH miany || dgakry
4acoB
48 OpraHI/I?,M KaK equHOe 1 |/buonoruueckoe pasHoobpaszue YpOK Texymnii. PackpeiBaTh copepxaHue TEPMUHOB 16
1esoe opranu3MoB. OJTHOKJIETOYHEIE, obmemMeToo0rH || YTl ompoc. |[H §
KOJIOHHQJIGHBIC,  MHOTOKJICTOUHBIE YeCKOI TrcsMennpii  |[FOHATHI: OpTaHm3M, opram,
OpTraHU3MBI. OpraHejulbl, CHCTEMa OpraHOB,
OcOOEHHOCTH CTPOCHHS U HallpaBJICHHOCTH Ompoc: UHA. |3 apar, (byHKLIHOHATBHASI
JKA3HENEATEIbHOCTU 3alaHMs. cHcTeMa, roMeocrtas. IlepednciisiTh
OJTHOKJIETOYHBIX OpTaHH3MOB. CTPYKTYpHO-
BakTtepun, apxew, OIHOKJIETOYHBIC (yHKIMOHAIILHBIC YaCTH
TpUOBL, OTHOKJICTOYHBIX,  KOJOHHAIbHBIX,
OTHOKJIETOYHBIC BOIOPOCIH, IpyTHUE MHOTOKJIETOYHBIX "
MIPOTHUCTEHI. Kononunansusie MHOTOTKaHEBBIX OPTaHU3MOB.
opraHnu3Mbl. B3ammMocBa3p 4yacTei XapakTepu3oBaTh 0COOCHHOCTH
MHOTOKJIETOYHOTO OpraHm3ma. CTPOCHUS W IKH3HEHCATSIFHOCTH
TkaHu, OpraHbl U CHCTEMBI OPTaHOB. OJIHOKJIETOYHBIX OPTaHU3MOB,
Opranu3mM Kak €IuHOE  IIeJioe. KOJIOHHAIIbHBIX, MHOTOKJIETOYHBIX
l'omeocras. U MHOTOTKAHEBBIX OPTaHH3MOB.
JemoHcTpanuu CpaBHUBAThH MEXTY co0oit
Ta6JII/ILlI>I )4 CXEMBI: OJHOKJICTOYHBIC, KOJIOHHUAJIbHBIC,
«OHOKIIETOYHbIE BOZOPOCIIN», MHOTOKJIETOYHEIC u
«MHOTOKJIETOYHBIC BOJIOPOCIIID), MHOTOTKaHEBBIC OPTraHU3MBI
«baktepumny,
«IIpocteitmme, «Oprassl
LIBETKOBBIX pacTeHui», «CHcTeMbl
OpraHoB IMO3BOHOYHBIX )KUBOTHBIX),
«BHyTpeHHEee CTPOEHUE
HACEKOMBIX».
O6opynoBanue: CBETOBOM
MHUKPOCKOIT; MEKpPOTIpEnapaThl
OJTHOKJIETOYHBIX OpraHHU3MOB;
JKHUBBIC OK3EMILIAPbL KOMHATHBIX
pacTeHMid;  repbapuM  pacTeHHH
pa3HbIX OTJIEJIOB; BJIQKHBIE
mpernaparbl
JKUBOTHBIX
49 |Tkanu pacTeHHiA. 1 | Txauu pacTCHHIA. Tuner Ypok Texymmii. PackpriBath copepxaHue TEpPMUHOB 17
JlaGopaTopHas paGora PaCTUTENbHBIX TKaHeH: obmemeroonory || BblmonHeHne |H MOHATUH: TKaHb, JMIHIEPMHUC,
Nell «/3yuenue TkaHeil oOpa3oBaresbHasl, MOKPOBHas, 11abopaTOPHOi mpoOka, Kopka, Jy0, JIpeBecHHa,
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Ne Tema ypoka Koua- JJleMeHTBI coiep KAHUA Tun ypoka Bupg koHTpOJIsS OcHoBHbIE BUbI Y4eOHOI Hdara no || IaTa mo
n/n BO JAesITeTbHOCTH miany || dgakry
4acoB

pacTeHUI» MIPOBO/IAIIAS, OCHOBHAS, YyecKol paboTHI. IPEBECHHHBIC BOJIOKHA, JIyOsHBIC
MEXaHHYECKas. OcobeHHOCTH HATPABJICHHOCTH BOJIOKHA, COCYHAbI, KaMEHHCTbIE
CTPOCHUS, byHKITHIA 17§ KJICTKH.
pacrojokKeHusT TKaHed B opraHax XapakTepu3oBaThb THUIIBI
pacTeHUH. pacCTUTENbHBIX TKaHeH:
JeMoHcTpamn oOpazoBarenbHas, MTOKPOBHAS,
TabmuIre! 1 CXEMBI: MIPOBOISIIAS, OCHOBHaAI,
«Tkann  pacrenmit»,  «OpraHsl MeXaHUYecKas; MEPEUHCTIATD
[BETKOBBIX pacteHuid», «KopHeBbIe 0COOEGHHOCTH WX CTPOCHUSA W
cucTeMBD», «CTpoeHHUE CTEOI, BBITIONTHSIEMBIC (DYHKIIHH.
«CTpoeHHe JHCTOBOW IIIACTUHKWY.
OObopynoBaHue: JKUBBIE SK3EMILLIPE]
KOMHATHBIX PaCTEHHIA; CBETOBOM
MHUKPOCKOTI; MUKPOITpEnapaThl
TKaHEH.
JlaGoparopHast pabota «l3yueHue
TKaHEH pacTeHUI.

50 ([Tkauu >KUBOTHBIX U 1 ||TkaHM >KUBOTHBIX U UeOBeKa. THITBI Ypoxk Texymmii. PackpeiBath copepxkaHue TEPMUHOB 17
JeloBeKa. JKUBOTHBIX TKaHEH: SIUTETHAIIbHAS, obiemMeTo0I0ry | BblmonHenue |1 MOHATHI: AOUTENUH, cevaeT,
JIaGopaTopnas paGoTa COCIMHUTENbHAS, MBIIICYHAS, YeCKOI NMaGopaTopHOi |MBIIICUHEIC  BOJIOKHA,  HEHPOH,

. HepBHas. OCOOEHHOCTH CTPOCHHS, HEHpOrTHs.
Nel2 «3yuenue TkaHel N . |l HampaBIeHHOCTH paboTEr.
GbYHKIHMI ¥ pacroNOKEHUS TKaHEH B PpaBJICHHOC XapakTepru3oBaTh TKAHH JKHBOTHBIX
KABOTHBIX» opraHax W dYemoBeKa:  JIHUTEIHANbHAs,
KHBOTHBIX M YEJOBEKa. COCIMHUTEIbHAS, MBIIICYHAS,
JlemoHCTpammu HEpBHAs; MEPEYHCTIATD
Tabaumsl U CXEMBI: «Txanu OCOOCHHOCTH HMX CTPOCHHUS W
KUBOTHBIX», «CKeJeT 4YeloBeKay, BEINONTHSIEMBIC (DYHKITHH.
«[TumeBapuTensHas CUCTEMaY,

«KpOBCHOCHaH CHUCTEMA,
«I[I:IX&TCJIBH&S[ CHUCTCMA», <<HepBHa$[

cucrema», «Koxa», «MplieyHas
CHCTEMAY.

O6opynoBanue: CBETOBOM
MHKPOCKOIT; MHKPOIIpENapaThl
TKaHEH.

JlabGoparopHast pabota «l3yueHue
TKaHEH )KUBOTHBIX).
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Ne Tema ypoka Koua- JJleMeHTBI coiep KAHUA Tun ypoka Bupg koHTpOJIsS OcHoBHbIE BUbI Y4eOHOI Hdara no || IaTa mo
n/n BO JAesITeTbHOCTH miany || dgakry
4acoB
51 OpraHH_ CucreMbl 1 ||OprassL BereratuBHbie u YpQK Texyiuii. PackpeiBaTh copepxaHue TEPMUHOB 17
OpTaHOB. reHepaTUBHbIE OpraHbl pACTeHUH. obmemMeroooru || BblnonHenue M MIOHATHIA: OpraH, KOpeHb, MO0,
JlaGopaTtopHas pa6oTa OpraHsl ¥ CHCTEMBI OPTaHOB YeCKOI J1abopaTopHOli ||[IBETOK, IUIOM, ~ CeMs, TOIOBbIC
JKUBOTHBIX M uesioBeka. DyHKIHUH 6 JKeJe3bl, TMIOJIOBBIE MIPOTOKH,
Nel3 «M3yuenue o HATIPABJIEHHOCTH paloTHI.
pPraHoOB M CUCTEM OpPT'aHOB. KOMYJISITUBHBIE OpPTaHbl, CUCTEMBbI
OpraHOB IBCTKOBOI'O JeMoHcTpamn OpraHoB.
pacTCHU Tabmuret u  cxembl:  «Oprassl XapakTepu3oBaTh BETETATUBHBIE U
LBETKOBBIX pacTeHmit», «KopHeBbie TeHepaTUBHBIE OpTraHbl PACTECHUH,
cucTeMBD», «CTpoeHHUE CTEOI), COMAaTHYECKHE W  PETYISITOPHEIE
«CTpoeHne JICTOBO TUTACTHHKNY, OpraHsl JKUBOTHBIX; IEPEUNCIATH
«Ckerner 4esoBeKay, OCOOCHHOCTH HMX CTPOCHHUS H
«[TnmeBapuTenpHas cucTeMay, BEITIONTHSIEMBIC (yHKIIUH.
«KpoBeHocHas cuctemay, YcranaBmuBaTh B3aMMOCBSI3H
«/IpIxaTenpHas cucTeMa, MEXIy CTPOCHHEM OpraHOB U WX
«BoeraenutensHas CUCTEMa, (GyHKIHAMU.
«Hepsnas cucrema», « JHAOKPUHHAS PaznuuaTe BHIBI TKaHEH, OPTaHbl U
CHUCTEMaA». CUCTEMblI OpraHoB, B TOM YHUCJIC
O6opynoBaHue: KUBBIC IK3EMILIAPHI YeloBeKa, Ha MHUKpOIpenaparax,
KOMHATHBIX pAaCTEHHIL; TepOapuu BJIOKHBIX IIperaparax, repoapusix u
pAcCTeHUH Pa3HBIX OTAEIIOB; CKEJIETHI MuKpodoTorpadusx, TabJIUIax,
IIO3BOHOYHBIX; KOJIJICKIINHU MOJCIX U MYJIsKaXx.
0€CI03BOHOYHBIX KUBOTHBIX;
BIIOKHBIC TpenapaTrhl >KUBOTHBIX,
CKeJeT
YeTIOBeKa.
JlabGoparopHast paborta «3yuenue
OPTaHOB IIBETKOBOTO PACTCHUS.
52 Onopa Tea OpraHu3MOB 1 ||Omopa Ttena opranusmoB. Kapxkac ypOK Texymmii. PackpriBath copepxaHue TEPMUHOB 18
pacteHuii. CkeneTbl OTHOKIETOYHBIX obmemeroos0ry | YCTHEII onpoc. |1 TOHSTHI: OIOPHBIE CHUCTEMBI,
U MHOTOKIIETOUHBIX JKUBOTHBIX. HeCKOI TTicEMERHREL 000JIOUKH  KJIETKH, } (uOpHILITBL,
Hapy>kxHbIil 1 BHyTPEHHUH CKEJeT. Kapkac, HapPYKHBIH CKeTeT)
Crpoeure u Tumbl coemunenus|| HAIIPaBICHHOCTH Ompoc: UHA. || x yrumoBbiit MIOKPOB),
KOCTEN. 3aaHus. THIPOCTATHYECKUI CKeJIET,
JemoHcTpanuu BHYTpPEHHHUIA CKeJIeT, KOCTH|
Tabmumert u  cxembl:  «CTpoeHHe (ITMHHBIE, KOPOTKHE, IIJIOCKHE),
ctelms», «CTpoeHue  JHCTOBOM COEJIMHEHUS KOCTEH, HEMOIBUKHbIE
mnacTuHKM), «CKelleT dYeloBeKay. (1BHI),
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Ne Tema ypoka Koua- JJleMeHTBI coiep KAHUA Tun ypoka Bupg koHTpOJIsS OcHoBHbIE BUbI Y4eOHOI Hdara no || IaTa mo
n/n BO JAesITeTbHOCTH miany || dgakry
4acoB
O6opynoBaHnue: CKEJIeThI MOJTYTIOIBH)KHBIE, MTO/IBUKHBIE
MMO3BOHOYHBIX; BIIAXKHBIC MPETIapaThl (cycraBsl), OTIEIIBI CKeJIeTa|
KUBOTHBIX; CKEJIET YEJIOBEKa; MO3BOHOYHBIX JKHBOTHBIX: dYeper,
PaKOBUHBI MOJLTFOCKOB; KOJUICKIHU oceBoil  ckeneT  (TIO3BOHOYHHK,
HACEKOMBIX, HITIOKOXKUX TpyIOHas KJIeTKa, Xopra), Iosca
KOHEYHOCTEH, CBOOOIHBIE
KOHEYHOCTH.
OnuckiBaTh HaPYKHBIH u
BHYTPEHHHUH CKEJIETHl JKUBOTHBIX,
CTPOGHHE W THIIBI COCIMHEHHS
KOCTEH.
YcraHaBmUBaTh B3aNMOCBSI3U
MEXIy  CTPOSGHHEM  OIOPHBIX
CUCTEM U UX
GYHKIHSIMA B OpraHu3Me.
CpaBHUBaTh CTPOCHHE OIOPHBIX
CUCTEM
pacTeHUI U KUBOTHBIX
93 ||[IBmikeHme OpraHu3MOB 1 ||dBmxeHue opraHu3MOB. [IBMkeHuHe Ypoxk Texymmii. PackpeiBath copepxkaHue TEPMUHOB 18
OJTHOKJIETOYHBIX OpraHu3MOB:|| oG mieneronosoru | YcTHsIit ompoc. ||A TTOHSTHIA: IBIDKCHUE,
amEéObounHoe, KTYTHKOBOE, N TicEMenHpi  |[ABAraTe/IbHbIC OpTaHEeILIBL,
pECHUYHOE. JBuxeHue Hecxon IBIDKECHHE IIPOCTEUIINX
MHOTOKJIETOYHBIX pacrennii:| HAIIPaBJICHHOCTH Ompoc: HHA. |4 \&Goumoe, JKTYTHKOBOE,
3a/laHus. PECHHUYHOE), IBMKCHHE pPaCTEHUi

TPOIU3MBI U HACTHU.
JIBMm>KeHHE MHOTOKJIETOUHBIX
JKUBOTHBIX M YEJIOBEKA: MBIIICYHAS

cuctema. Pedmexc.  CkenerHble
MBIIIIBI U X padoTa.
JemoHcTpanuu

Tabmuist u CXEMBI:
«OIHOKIJIETOYHBIE BOJIOPOCIII,
«IIpocTeitmuey,

«CTpOCHI/Ie MBIIIIBD», «MpImeyHas
CUCTCMA»

(TponM3MbI, HACTHH), MBIIICUYHBIC
CHCTEMBI (coxparutenbHbIe
BOJIOKOHIIA,  KOXKHO-MYCKYJIBHBIN
MEIIOK, CKENeTHas MYCKyJarypa),
CKelleTHass MbIa  (MBIIICYHOES
BOJIOKHO, MHOGHUOpIILIA), BBICIIHE
NBUTATEIbHBIE  IIEHTPHI, paboTa
MBIIIII] (mBuraTeIbHAS,
coMaTH4ecKas), MBIIICYHOE
YTOMJICHHE.

XapakTepu30BaTh BUIBI JIBIKCHIS
OJTHOKJICTOYHBIX u
MHOTOKJIETOYHBIX OPTraHU3MOB.
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n/n BO JAesITeTbHOCTH miany || dgakry
4acoB
OnuCchIBaTh CKEJICTHBIC MBIIIIBI U
ux pabory.
YcraHaBmuBaTh B3aMMOCBSI3b
MEXIy  CTPOCHHEM  OIOPHBIX
CUCTEM U
IBIDKEHISIMU OPTaHU3MOB
54 |[Tutauue OpPraHUu3MOB 1 |[[Turanue opranm3moB. IloriorieHue Ypoxk Texymmi. PackpriBath copepxaHue TEPMUHOB 18
BOJIbI,  YINEKWCIOro  Tasa M|l oGmienveromonory || YCTHBIH ompoc. |4 TTOHSTHIA: MUTaHUE,
MUHEPaJIbHBIX BEICCTB PACTCHHUSIMHU. qeCKOI [ucoMennbi  |[AIICBAPCHHE,  MHIICBAPUTEIbHBIC
[MuTanue KUBOTHBIX. BaKyOJIH, KAIIeYHAas
BHyTpumonoctHoe || HAlIPaBJICHHOCTH Ompoc: MHA. o mocTs, MHIIEBapUTENIbHAS
BHYTPUKJICTOUYHOE  IHIICBapCHHE. 3ajaHusd. TpyOKa, MHIIEBAPUTEIBHBIA TPaKT,
[MuTanue MO3BOHOYHBIX >KUBOTHBIX. MUIEBAPUTEITBHBIC JKEIEe3bl,
55 |[IuraHue O3BOHOYHBIX 1 ||OTnens! nuImeBapuTENLHOTO TPAKTA. Ypok Texyuii. HHUIIEBaPHTENLHBIE COKH. 19
SKUBOTHBIX. [MumeBapuTeabHbIC KENE3BL(| oG IeMeTo10510rH || Y CTHBIH ompoc. || Xapakrepusosatb MUTaHKUE
[nmeBapuTenbHAas HI/IH_leBapI/I;[eJILHaH cucrema qecKoii [MHChEMEHHbIH  |[KUBOTHBIX;  BHYTPHUIIOJIOCTHOE U
genoBeka. JleMoHCTpamn BHYTPUKJICTOYHOE MMUIIIEBApCHHE.

crcTeMa feroseka TaOnuis! u cxeMLITp HarpaBJCHHOCTH Orpoc: MHA. Paﬁﬁqam Ha I/ISOGPIZDKCHI/IHX
«KHIIeYHOIOI0CTHEIEY, 3a/aHuA. (cxemax, TabmMuax, —MyJIsKax)
«[TumeBapurenpHas CHCTEMaY, OTIENBl MHUIICBAPUTEIFHOTO TPAKTA
«CxeMa TUTaHUs PACTCHUID. U THIIEBAPUTEIBHYI0  CHCTEMY
O6opynoBaHue: KUBBIC IK3EMILIAPHI YeloBeKa. YcraHaBnuBaTh,
KOMHATHBIX pacTeHHl; B3aUMOCBSI3M  MEXIy CTPOCHHEM
o0OpymOoBaHHE OIS JAEMOHCTPALUH OpraHOB IHIIECBAPCHU
MMOYBEHHOTO M BO3YIIIHOTO MUTAHUS
pacTeHul, paclieTyieHns Kpaxmania u
OenKoB
oJ IeiicTBIEM (epMEHTOB

56 JlpIxanue OpraHu3MOB 1 ||dpixanume opraHu3moB. JlpIxaHue yp()K Texyimuii. PackpriBath copepxaHue TEPMUHOB 19
pacTteHuil. J[pIxaHue IKUBOTHBIX. obmemeroos0rH | YCTHEII ompoc. |1 MOHATHH: nbixaHue, auddysus,
Huddy3us ra3oB uepe3 HOBEPXHOCTH HeCKOI Iucomenupii  |[KOKHOS JIBIXaHUE, OpTaHbI
kietkn. KoxHoe JpIxaHue. IIBIXAHUS, TBIXATCIbHBIC IBIKCHHUS,
JlbIxaTenpHast MOBepxHOCTD.|| HAIIPABJICHHOCTH OmpOC: MHA. || xarTenbublii  LEHTp, JErOYHbIC
YKabGepHoe wu J€royHoe JbIXaHUE. 3aaHus. 00BEMBI,  KU3HEHHAs  EMKOCTb
JpIxaHve MO3BOHOYHBIX KHBOTHBIX NErKUX.
57 ||IpIxaHHE MO3BOHOYHBIX 1 |u  uenosexa. DBOJIIOLMOHHOE Ypok Texymmuii. XapakTepu3oBaTh npixanue| 19

YCIOXKHEHHE  CTPOCHHS  JIETKHX pacTeHHl; JBIXaHUE >XUBOTHBIX U
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Ne Tema ypoka Koua- JJleMeHTBI coiep KAHUA Tun ypoka Bupg koHTpOJIsS OcHoBHbIE BUbI Y4eOHOI Hdara no || IaTa mo
n/n BO JAesITeTbHOCTH miany || dgakry
4acoB
JKUBOTHBIX U Y€JI0BEKA ITO3BOHOYHBIX JKABOTHBIX. OOIIEMETOAO0JIOTH || Y CTHBIN ONPOC. ||4CIOBEKA.
JbIxaTenpHas CUCTEMA YelIOBEKa. JecKoii [TuceMennbiii  ||OMUCHIBATE 3BONOLMOHHOE
MexaHu3M BEHTWIIIUU JIETKUX . CIIO)KHEHHE  CTPOCHHUS  JIETKUX
TITHII u MneKonma}omnx}f HalpaBICHHOCTH Onpoc- HHA. ZlozsoHqumx xcnri)mmx.
Perynsmus npixanus. J{prxatenbHbie SaflaHHA. Paznuuate  Ha  M300paxeHUsIX
00BEMBI. (cxemax, TabmuIax, MYyJsDKax)
JeMoHcTpamn IBIXAaTENFHYIO CHUCTEMY YEIOBEKa.
Tabmunpl U cxemsl: «JlpIxaTtenbHas OnuchIBaTh MEXaHU3M BCHTHIISAIMU
CHCTEMa. NETKNUX Y MITHI ¥ MIICKOTIUTAOIITHX.
ObopynoBanue: o0OpymOBaHUE I YcraHaBmuBaTh B3aNMOCBSI3U
JIEMOHCTpAIMH OIBITOB MEXTY CTpOEHHEM OpraHoB
10 U3MEPEHHUIO )KU3HEHHOU EMKOCTH OBIXaHUS W WX (QYHKIHAMH B
NETKAX, MEXaHW3Ma [BIXaTeNbHBIX OpraHusMe.
TIIBUOKEHUI.
58 ||TpaHcmopT BEIIECTB Y 1 |[TpaHcnopT BemIeCTB y OpraHU3MOB. Ypox Texymmii. PackpriBaTh conepxaHue TEPMHUHOB 20
OpTaHH3MOB TpaHCHOPTHBIE CUCTEMBI PACTEHUM. obmemeroos0ry | YCTHEII ompoc. |1 MOHATUM: TPAHCIOPT BEIIECTB,
TpaHcTOpT BemIECTB Y HKHBOTHBIX. . IuceMennpi  |[TPAHCTOPT y pacTeHHH,
KpoBeHocHas cuctema u €€ OpraHsl. KPOBEHOCHAsl CHCTEMa >KUBOTHBIX,
KposenocHas cuctemal| HAIIPABJICHHOCTH Ompoc: UHA.  |\hoss,  mmasma, (bopmeHHbBIC
MTO3BOHOYHBIX YKUBOTHBIX H 3a/laHus. JJIEMEHTSI,
genoseka. Cepaie, KpOBOOOpaIenne, Kpyra
59 |[KpoBeHOCHas cucTema 1 |lkpoBeHocHBIE cOCYmbI M  KpPOBb. Ypok Tekymmmii.  ||kpoBooGparienus, cepneunsiii|| 20
TO3BOHOYHBIX JKUBOTHBIX Kpyru KpOBOOOpaIeHusl. 00LIEMETO10JI0TH || Y CTHBII Ompoc. |[LMKIL, maMmdooOpareHue, TuMda,
1 YeIOBEeKa OBOIIOIMOHHBIC YCI0KHEHHS qeckoii IMucbMennei  |MAMbaTiueckne COCY/BI,
CTPOGHHSI KPOBEHOCHOW CHCTEMBI . nmuMbaTHYECKUE Y3IbI, BHYTPEHHSISA
H03BOHOYHBIX KUBOTHBIX. HAMPABJIEHHOCTH || OHMPOC: MHL 0o o ranisma,
Pabora cepparta u e€ perynsnusi. 3alaHus. XapakTepru3oBaTh TPaHCIIOPT
JemoHcTpanuu BEILECTB y pacTeHuit u
Tabmuier  w cxembl:  «Oprasl 0€CII03BOHOYHBIX
[BETKOBBIX pacteHuid», «KopHeBbIe JKUBOTHBIX.

CHCTEMBD», «CTpoeHHE CTEOI,
«CTpoeHue JUCTOBOW TIACTHHKNY,
«KpoBeHocHas cucremay,
«KpoBeHocHsbie
MTO3BOHOYHBIX JKUBOTHBIX)

CUCTCMBI

OnucsiBaTh KPOBEHOCHYIO CUCTEMY
JKUBOTHBIX W dYesioBeka. Paznuuarh
Ha U300paKECHUIX (cxemax,
Ta0JIMIAX, MYJISDKaX) KPOBEHOCHYIO

u TIM(paTHIECKYTO CUCTEMY
YeloBeKa.
YcTaHaBnuBaTh B3aMMOCBSI3H
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Ne Tema ypoka Koua- JJleMeHTBI coiep KAHUA Tun ypoka Bupg koHTpOJIsS OcHoBHbIE BUbI Y4eOHOI Hdara no || IaTa mo
n/n BO JAesITeTbHOCTH miany || dgakry
4acoB
MEXIy CTPOEHHEM OPraHOB
KpoBooOpateHus U X QyHKIHSIMHA
B OpTaHm3Me
60 |[Brioenenue y 1 | Boigenenue y OpTaHHU3MOB. Ypok Texymuii. PackpriBath copepxaHue TEPMUHOB 20
OpraHU3MOB Brinenenue y pactenuil. Beinenenue 00IIEMETOIOIOTH VCTHBIH onpoc. W TIOHATUM: BBIJEIECHUE, TyTTalus,
y  XUBOTHBIX. COKpaTHUTeNbHbIE HeCKOI MucsMenneii  |PACTOnas, COKpaTUTEIbHbIE
Bakyonn. OpraHel  BEIICIICHHA. BaKyolH, W3BUTHIC  KaHAJbBIIEI,
@unpTpanus, cekpelys u ooparHoe| HAPABJICHHOCTH OHPOC: HHI.  |l3pxn nyarhie
BCachIBaHHWE KaK MEXaHU3MbI paOOTHI 3ajaHusd. KIIETKH, BBIJIEIUTENbHBIE TPYOOUKH,
OpraHoB BhIeneHus. CBsI3b IIOJIOCTH MAJIBIIATHEBE  COCYHABI,  IOYKH,
Tena c KPOBEHOCHOU " MOYETOYHUK, MOYEBOW Iy3BIPb,
BBIICTIUTEIILHON CUCTEMaMH. He(dpoH, MoYa.
Brigenenue y MTO3BOHOYHBIX XapakTepu3oBaTh porecc
KUBOTHBIX M dYenoBeka. lloukw. BBIICNICHUS Yy  pacTeHHid ¢
Crtpoenue u KUBOTHBIX.
(YHKIITMOHHUPOBAHHE HedpoHa. Pazmuuate Ha  HM300pa)keHHUsX
OOpa3zoBaHne MOYHM y YeJIOBEKa. (cxemax, Tabnumax, MyJsDKax)
HeMOHCTpaHI/II/I BBIACIIUTCIIBHYIO CUCTEMY
Taomuie " CXEMBI: YyeJIOBEKa.
«BrImenmuTenpHas cCHCTEMAay OnuceBaTh MEXaHU3M
(YHKIIMOHUPOBAHHUS He(poHa;
mporiecc 00pa3oBaHUs MOYH.
YcranaBmuBaTh B3aNMOCBSI3H
MEXIY CTpOCHHEM OpTaHOB
BBIJICNICHUS U UX (DYHKIUSIMA
B OpraHHU3Me
61 |[3ammra Yy OpraHu3MOoB 1 |[3ammra y opraHu3MoB. 3amuTa ypOK Texymmii. PackpriBath copepxaHue TEPMUHOB 21
Y OZHOKJICTOUHBIX  OPraHU3MOB.|| oGiepeTo0M0rH || YCTHBIN ompoc. |1 TOHATHI: Kancya, dHAOCIOpa,
Cl‘[Opru OakTepuii U LIUCTHI HeCKOi MucsMeHnbi  |[CTa 5 KyTUKYIa, cpelcrBa
MPOCTCUILTUX. IIaCCUBHOU 3alIUTHI, CpeacTBa
3amura y MHOTOKJIeTouHbIx|| HAIPABICHHOCTH OHpOC: MHIL. Iy 1y ingeckoit 3AI0UATLI, KOXKHBIE
pacrenuii. Kyrukyma. Cpencrsa 3aZianus. MOKPOBBI, MMMYHHTET, UMMYHHas
HAaCCUBHOM M XUMHUYECKOU 3alIUTEI. CHUCTEMA, aHTUT'CH, aHTUTCJIO.
62 |IMmmyHHas cucreMa 1 ||®uTonummbL. Ypok Texymnii. XapakTepu30BaTh BU/IbI 3aIUTHI 21
qeI0BeKa 3amura y MHOTOKJICTOYHBIX|| 0 GrieMeTo 10710 || Y CTHBIN ompoc. ||Y OJTHOKJIETOUHBIX u
XKUBOTHBIX. [IOKpOBEI 11 HX yeckoit [uchMeHHEIH  |[MHOTOKIETOUYHBIX OPraHU3MOB.

IPONU3BOAHEIC. 3aIlII/ITa OopraHusma

OnuceIBaTh CTPOCHUC KOXHBIX
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Ne Tema ypoka Koua- JJleMeHTBI coiep KAHUA Tun ypoka Bupg koHTpOJIsS OcHoBHbIE BUbI Y4eOHOI Hdara no || IaTa mo
n/n BO JAesITeTbHOCTH miany || dgakry
4acoB

ot OonesHell. IMMyHHas cuctema HAIPaBJICHHOCTH OTPOC: MHJ.  |[TIOKPOBOB M UX MPOM3BOAHBIX.

YeloBeKa. Krnetounsrit u 3a/1aHMs. Pasnmuuate Ha ~ M300paKeHUSAX

T'YMOPaJIbHBIHA HMMYHUTET. (cxemax, TabmuIax, MyJsDKax)

Bpoxa€uuplii U npHOOpPETEHHBIH OpraHsl WMMYHHOU CUCTEMBI

cnenuduueckuit HMMYHUTET. YeJI0BeKa.

Teopusi KIOHAJIBHO- CEJIIEKTUBHOI'O YcTanaBnuBaTh B3alMOCBSI3H

nmmyauteta  (I1.  Opmux, .M. MEXKIY CTPOEHHEM OpTraHoOB

Bepuer, C. Tonerasa).

BocnanmurensHble OTBETEI
OpTaHU3MOB.

Poxs BpoxkIEHHOTO UMMYHHTETA

B pa3BUTHH CHCTEMHBIX|
3a00JI€BaHUI.

JemoHncTpanuu

Tabmuup! 1 cxemsl: «Koxkay,
«ImmyHHTET», «CTpOCHHUE CTEOIIA,
«CTpoeHue TUCTOBOH MIIACTUHKNY.

3aMTEl U HUX  (QYHKIUSIMH
OpraHusMe.

B
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Ne Tema ypoka Koua- JJleMeHTBI coiep KAHUA Tun ypoka Bupg koHTpOJIsS OcHoBHbIE BUbI Y4eOHOI Hdara no || IaTa mo

n/n BO JAesITeTbHOCTH miany || dgakry
4acoB

63 |Pa3apaxuMoCTh U 1 |[Pa3gpaxuMoCTb U peryisuus Ypoxk Texymmii. PackpriBaTh conepxaHue TEPMUHOB 21

PEryIsIMs Y OpraHH3MOB y OpraHu3MoB. PaznpaxuMocTb y obmemMeToon0rH || YCTHsIii ompoc. |[H MOHATUH:  Pa3ApPakuMOCTh,
OJITHOKJIETOYHBIX OpPTraHU3MOB. HeCKOI IMyceMeHHEGi  |[PETYAIHA,  TAaKCHCBI,  POCTOBBIE
Takcucsl. Pazgpaxumocts 51 BEILIECTBA
perymsinust 'y pacrenuid. Pocropie|| HAIIPABICHHOCTH OmpoC: MHA.  \\(qykcumbr), HepBHAs — cucTeMa,
BEILECTBA U UX 3HAYEHHE. 3ajaHusd. pediiekTopHas PperyIIsIus,
HepBHast cuctema u pediekTopHas peduiekc, pediekTopHas  Iyra,
perymsauusi 'y SKMBOTHBIX. HepBHas MepeIHU MO3T, MPOMEKYTOUHBIH
cucTema u eé OTJIEJNbI. MO3I, CpEIHHMH MO3T, MO3XKEUOK,
OBOIOLIMOHHOE YCIIO)KHEHHE MIPOAOJITrOBAThIH MO3T,
CTpOCHHMS HEPBHOH CHCTEMBI Y BEreTaTUBHAS HEpPBHAas CHCTEMa,
KUBOTHBIX. OTHensl  TOJOBHOIO ryMopabHas peryJsilus, TOpPMOHBI,

MO3r'a [T03BOHOYHBIX 9HIOKPUHHAA cUCTeMa,
YKUBOTHBIX. Pednexc u TUIIOTAIaMO- runopuzapHas
peduexTopHas ayra. besycioBHble U cucrema.
YCIIOBHEIE Pe(IICKCHL XapakTepu3oBaTh Pa3IpPakKUMOCTh
I'ymopainbHas perynanus u Yy OIHOKJIETOYHBIX OpPraHU3MOB H
9HJIOKPUHHAS CHCTEMa JKUBOTHBIX H pedIIEKTOPHYIO PETYIISAIINIO
yenoBeka. JKene3bl HSHIOKPUHHOM Y JKUBOTHBIX.
CHUCTEMBI U UX TOPMOHBI. JlelicTBUE Pasmuuate Ha ~ HM300paKEHHUAX
rOpMOHOB. B3aumocBsi3b HEpBHOU U (cxemax, TabmuIax, MYJSHKAX)
SHIOKPUHHOU cucTeM. ['mmoramamo- HEPBHYIO CHCTEMY U €€ OTHENbI;
THITO(H3apHAs CHCTEMA. OTJIEJIbI TOJIOBHOTO Mo3ra
HeMOHCTpaHI/II/I IIO3BOHOYHBIX XUBOTHBIX.
Hoptper: U. I1. ITaBnos. Tabmums: u OnuceiBaTh T'yMOPAJIbHYIO
CXEMBI: «Ctpoenue TUIPBD), PETYISALUIO Y )KUBOTHBIX.
«CTpoeHue miaHapum, Pasnmuuyate Ha ~ HM300paKEHUAX
«BHyTpeHHee CTpOEHHUE A0XKIEBOrO (cxemax, TabmuIax, MYyJsHKax)
64 ['ymopanbHast perymsums | 1 uepBs», «HepBHas crucTeMa prIOy, Ypox Texyumii. SHIOKPHHHYIO CHCTEMY JKHBOTHBIX| 22

Y DHJIOKpUHHAS CUCTEMa «HepBHas cucteMa JIATYIIKAY, 0011eMeTOA0I0TH || YCTHBIN OMPOC. ||u yesoBeka.

SKUBOTHBIX U YeJIOBEKA «HepsHas cucrema qecKoii IMucemennnrii  ||Ha3piBaTh 3xene3bl 3HIOKPUHHON
MIPECMBIKAIOIIUXCS, «HepBHas HATIPABIIEHHOCTH ompoc: g,  |[CHCTEMbL YyeloBeKa u
cucrema ntuly», «HepBHas cuctema BbIpa0aTbIBaeMble UIMU TOPMOHBI.
MJIEKOITUTAFOILINX), «HepsHas Sa/laHu. OnuceIBaTh A€MCTBHE TOPMOHOB.

CHCTEMAa YeIOBEeKa», «DHIOKPHHHA
CHCTEMaY,
«Pednexcy.

YcTaHaBnuBaTh B3aMMOCBSI3U
MEXTY CTPOCHHEM OpraHoB
HEPBHOM M 3HIOKPUHHOW CHUCTEM U
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Ne Tema ypoka Koua- JJleMeHTBI coiep KAHUA Tun ypoka Bupg koHTpOJIsS OcHoBHbIE BUbI Y4eOHOI Hdara no || IaTa mo
n/n BO JAesITeTbHOCTH miany || dgakry
JacoB
OO6opynoBaHue: MOJEIH TOJIOBHOTO nX (QYHKIUSMHU B OpraHU3Me.
MO3ra Pa3InYHbIX KHUBOTHBIX XapakTepu3oBaTh  HBOJOIMOHHOE
YCIIOXKHEHHE CTPOCHUS HEPBHOM
CUCTEMBI Y JKUBOTHBIX
Tema 10. «Pa3MHOKeHNe W Pa3BUTHE OPTaHU3MOBY (8 4acoB)
65 DopMbI pa3MHOKCHHUS 1 ||[®opMbl pa3sMHOXEHHS OPTraHU3MOB: Ypox Texyiuii. PackpriBath copepxaHue TEPMUHOB 22
OpraHU3MOB Oecrionoe (BKJIIOYasi BEreTaTHBHOE) obmemMeTooorH || YeTHsIi onpoc. M HOHATHH: Pa3MHOKEHHE, IIPOCTOE
u nonosoe. Buapl 6ecrionoro YeCKOI TuchMeRHE  |[ACTCHAE, MMOYKOBaHHE,
Pa3MHOXKEHISL: MOYKOBaHHE, CHOPYIISIIHA, BEreTaTuBHOE
CIIOpYJIALIHS, ¢bparmenTarus,|| HAIIPaBICHHOCTH Onpoc: MHA. |\hasmmoskenne, (bparmeHTanuys,
KJIOHHPOBAaHHE. 3ajaHusd. KJIOHHPOBAaHHE, raMeThl,
JeMoHcTpanuu CIIEpMATO30U]L (crriepmmuit),
Tabmuubl n cxembl: «BereraTtuBHOE SHIIEKIIeTKa, 3Ur0Ta, KOHBIOTAIHS.
pa3sMHOXKeHHe», «Tumsl Oecrosoro [Mepeuncnsars 0COOEHHOCTH
Pa3MHOKEHHSD», «PazMHOXKeHNE 6ecrnooro u IIOJIOBOTO
XJIAMUJIOMOHAJIB),  «Pa3MHOXeHHe pa3MHOXEHHS OpraHu3MOB.
9BIJIEHBI», «Pa3MHOKEHUE TUAPBDY XapakTepu3oBaTh  CYIIHOCTb U
(dhopMBI  OECITONIOT0  Pa3MHOXKCHHS
OpraHU3MOB; Ouonornyeckoe
3HaYEHUE 6ecronoro
Pa3MHOKEHHS.
Paznuyath cropy Kak|
CHeLHAIN3UPOBaHHYIO KJIETKY,
MpeIHa3HAuYeHHYI0 IS OEeCIionoro
Pa3sMHOXKEHHS, W CIIOPBI OaKTepHi.
OOBACHITH MIPEUMYIIIECTBA
TMIOJIOBOTO
pasMHOXKEHHST ~ Hal  OECIIONbIM.
PackpbiBaTh poJib KJIOHUPOBaHUS
B CEJICKI[MU U CEIbCKOM XO035iCTBE
66 |[Tomosoe pa3MHOXKCHHUE 1 [TonoBoe pasmuoxenue. [Tomossie Ypok Texymmii. PackpriBaTh cojiepkaHue TEPMUHOB 22
KIISTKH, MU FaMETHL. Metios. obmemMeroosory | Yerusrii onpoc. || 4 TIOHATHH: Meii03, OUBAJIEHTEI,
Cragun Meiiosa. [Tosenenue HeCKOI TIychMeHHbI KPOCCHHTOBEp, HHTEPKHHES,
XpOMOCOM HE3aBHCHMOE pacIpe/IesiCHHE;
B Meliose. Kpoccurrosep. HalIpaBJICHHOCTH Onpoc: HHA. KPOCCHUHTOBED.
Buonornueckuii cMbIC Meiio3a U 3ajaHusd. Paznmuate Ha M300paskeHUSIX
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Ne Tema ypoka Koua- JJleMeHTBI coiep KAHUA Tun ypoka Bupg koHTpOJIsS OcHoBHbIE BUbI Y4eOHOI Hdara no || IaTa mo
n/n BO JAesITeTbHOCTH miany || dgakry
4acoB
67 |[Meiio3 1 MOJIOBOTO Tporecca. Meio3 u ero Ypoxk Texymnii. (cxemax, Tabnunax) u 23
MECTO B )KU3HCHHOM ITUKIIE 061meMeTo100rH || Y CTHBII ompoc. ||MHKPOTPEnapaTax 3peibie nojoBbe
OpTaHU3MOB. YeCKOI MucoMmennpri || C1TKH MICKOMHUTAIONIX 1 OPraHbI
JemoncTparuu Pa3MHOXKEHHS BBICIIUX PACTCHUH.
Tabmuie! 1 cxeMsl: «Meiio3y, HallpaBJICHHOCTH Ompoc: HHA. PackprIBath cymHOCTh Melo3a,
«XPOMOCOMBD» 3ajaHusd. XapaKTepU30BaTh €r0 OTIEIbLHBIE
CTaJIHH.
OmnpenensiTe MecTo Meio3a
B KM3HEHHBIX IUKJIaX Pa3IMIHBIX
OpTaHI3MOB.
OOBACHATH OMOIOTUYECKUN CMBICI
KPOCCHHTOBEPA, OTACHIBATH €T0
MEXaHH3M.
CpaBHHUBATh MEH03 C MHTO30M;
pa3IuYaTh OTICIBHBIC UX CTAIUU
Ha MHKpOTIpenaparax u
n300pakeHusX (cxemax,
TabnuIax).
PackpbIBaTh 5BOIOIIOHHOE
3HAaYCHUE
MOJIOBOTO Pa3MHOKEHUS
OpraHu3MOB
68 |["ameToreHes. 1 |[[IpeazaponpimeBoe pa3BHTHE. VYpok Texyrmid. PackpriBath copepxaHue TEPMUHOB 23
OGpa3oBaHue U Pa3BUTHE l'amerorenes y »kuBOoTHBIX. [1on0OBBIE obmeMeronooru || BbimonHerHue (M TTOHSATHIA: raMeTOreHes,
HOJIOBBIX KIICTOK. xese3pl. OOpazoBaHHe W Pa3BUTHE YecKoii J1aGOpaTopHoii ||CTepMAaToreHes, OOTeHe3,
MOJIOBBIX KiIeTOK. CriepMaroreHes u CEMCHHHKH, SUYHUKH,
JlaGopaTtopHasi padoTa ooreres.  Cr HAMPABIEHHOCTH paboTsr.
. pocHHe MOJIOBBIX CIIEpMAaTOTOHUH,  CIEPMATOLUTEI,
Neld «Msyqenme KJICTOK. O110J0TBOpPEHUE " CrIepMaTHIbI, CIIEPMATO30HIbI,
CTpOCHUA ITOJTOBBIX IMOPHOHATIEHOE pasBuTHE OOTOHHH,  OOLUTHI,  MOJISIPHBIC
KJICTOK Ha TOTOBBIX >KUBOTHBIX. Cnoco05l TENbIIA,
MUKpOIpenapaTax» OTLJIOIOTBOPEHHSL: HapyKHOE, SHIIEKIIeTKA, aKPOCOMa.
BHyTpeHHee. [lapTeHorenes. [lepeuncnsaTe cTaauu rameToreHes3a
JdeMoHcTparmu Y JKHBOTHBIX.
Tabmuis! u cxemsbl: «["ameToreHesy, OnuckeBaTh MPOIECC TaMETOreHe3a
«Ctpoenue SARTEKIICTKH U U €T0 IIEPHOAbI, CTPOSHHE TIOJIOBBIX
CIIEPMAaTO30H 1. KIICTOK.
Ob6opynoBanue: CBETOBOI Paznuuate 0COOEHHOCTHU
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MHUKPOCKOIT; MHKpOTperapaThl criepMaTroreHesa M OOreHe3a.

SHIEKIIETOK ¥ CIIEPMaTO30HI0B. OnuceIBaTh MPOIECCH OCEMEHEHHS

JlaGoparopHas paGorta «M3yueHue u OTTIOJTOTBOPEHHUS, pasHbIe

CTPOGHHUS TOJOBBIX KIETOK Ha BapUaHTHI TapTeHOTeHe3a

TOTOBBIX

MUKpOIIpenapaTax»»

69 WuauBuyanbHOE 1 |[MamuBuayaiibHOE pasBuTHE Ypoxk Texymmi. PackpriBath copepxaHue TEPMUHOB 23
Pa3BUTHE OPTraHH3MOB — OpPTraHU3MOB (OHTOTCHE3). obmemeToonory || YcTHbiit ompoc. |4 MOHATHH:  OIUIOJOTBOPEHHE,
OHTOIeHEe3 OMOpuUoIorHs — HayKa O Pa3BUTUH qeCKOI Mucsmenusi  |[ZATOT: OiacTomep, aKpocoMHas

OpraHmMoB. Mopgorenes — oxgHa U3 peaxmus, MIPOHYKIIEYC,
[JIABHBIX TPOOJIEM SMOPUOIIOTHH. HalpaBJICHHOCTU OmpOC: MHA.  |\hapremorenes, IMOpHOTeHe3,
Konrenuss MOp(OreHOB U MOAEH 3ajaHusd. npobienne, Onactyna, Mopyia,
Mopdorenesa. Cragun racTpynia, Heipyna, OpraHoreHes,

70 |3akiaska OpraHoB 1 |pmbpuorenesa Ypok Tekymwmii.  ||pkTomepma, Me3omepmMa, 24
TKaHEel U3 3apOdbIIICBBIX KHUBOTHBIX (Ha IIpuMepe J'ISIFyHIKI/I). 06H_ICM€TOI[OJ'IOFI/I VY CTHBIN omnpoc. SHTOACPMaA, 1ICJIOM, HEPBHA pr61<a
TTHCTKOB HpobGnenne. Tumsl  apoOGiieHus. qecKoi [uchMeHHbIH  |[XOPAQ, KUIIeYHas TpyOKa.

JeTepMuHMpOBaHHOE u . Onpenenarsb SMOPHOHANBHBIN
HeZlepMUHHpOBaHHOe  apobienue.|| HAIIPABIEHHOCTH || ONPOC MBI i n paspyig  oprammsma  n
Bractyna, TUIIBI GIACTYII. 3a/laHusL. OTKCHIBATH OCHOBHBIE
OcobenHoctu 1poOIeHNUS 3aKOHOMEPHOCTH  JIPOOJICHHS  —
MJICKOTIHTAIOIINX.  3apOIBIIICBBIE obpazoBanue OJTHOCIIOWHOTO
TUCTKU  (TacTpymsauusi). 3akiajaka 3apoAblIIa - OracTyIsl;
OpPTaHOB M TKAaHEH M3 3apOJBIIICBBIX 3aBHCHMOCTH X0Ja IPOOIICHHS
ICTKOB. B3anMHoe BiustHUE "acTei OT  KOJHYEeCTBA  JKENTKA B
Ppa3BHBAIOLIETOCS 3apoJIbIIa SULEKIETKE;  TacTpyslui0 |
(sMmOpHoHaTBHAS MHITYKIUS). OpraHoreHes.

3aknanka TUTaHa CTPOCHHUSI OOBACHATH ATaITBI
JKUBOTHOTO KaK pe3yabTar QG GepeHITUPOBKH TKaHeH,
HEpApXUUYECKUX  B3aUMOJEHCTBUM 0o0pa3oBaHUs OPraHOB M CHCTEM
reHOB. Bimsiaue OpTaHOB.

Ha  OMOpHOHaJIbHOE  Pa3BUTHE XapakTepu3oBaTh peryJsiuIo
pa3IUYHBIX (DaKTOPOB OKpYIKAIOLICH SMOPUOHAIBHOTO pa3BUTHS;
Cpensl. NETepMUHALINIO ¥ SMOPHOHAIBHYIO
JemoHcTpanmu WHIYKIIHIO; TCHETHYCCKHUI
[Moptpert: X. llIneman. KOHTPOJIIb Pa3BUTHSI.

Tabmuer u  cxeMmbl:  «OCHOBHBIE O00CHOBBIBaTH BpeIHOe

CTauu OHTOIrCHE3a».

BO3JEHCTBHE Ta0a4yHOro AbIMa U
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Ne Tema ypoka Koua- JJleMeHTBI coiep KAHUA Tun ypoka Bupg koHTpOJIsS OcHoBHbIE BUbI Y4eOHOI Hdara no || IaTa mo
n/n BO JAesITeTbHOCTH miany || dgakry
4acoB
Ob6opynoBanue: Moaens  «llukn AJIKOTOJII Ha XOJI YMOPHOHAIBHOTO
Pa3BUTHSA JIATYILIKI. U TMOCTIMOPUOHAIBHOTO PA3BUTHS
OpraHu3Ma 4eJIoBeKa.

71 ([PocT u pa3BUTHE 1 |[Poctr W pa3BUTHE IKUBOTHBIX. Ypok Texymmii. PackpriBath copepxaHue TEPMUHOB 24
SKUBOTHBIX. [TocTamMOpHOHANBHBIH NEPUOLL.| oGiemeTomoNOrM | BBIIOIHEHHE |1 TIOHSATHUH: OHTOTEHE3,
JlaGopaTopnast paGoTa [IpsiMoe u HempsIMOE pa3BUTHE. HeCKOI J1a6OPATOPHOi MOCTIMOPUOHAITFHOE Pa3BUTHE,

No15 «BLISBICHIC Pasputne ¢ wmeramopdo3oM y PaBOTHL. MeTtamop(o3,  JHYHUHKA,  POCT,

GeCITO3BOHOYHBIX ¥ MO03BOHOYHBIX|| HAIIPABJICHHOCTU CTapeHHe, CMepTb.
HpH3HaKOBUCXOHCTBa JKUBOTHBIX. Buonoruyeckoe XapakTepu3oBaThb
3apOAbIIICH 3HAQUEHHE MPSIMOr0 M HEMPSIMOro MOCTAMOPHOHATIBHBIN MePHO.
[MO3BOHOYHBIX pa3BUTHS, WX PACIPOCTPAHEHHE B pasBUTHS ~ OpraHm3Ma MW €ro
SKUBOTHBIX) npupoe. THrbl OCHOBHBIC ()OPMBEI.

pocta JKHBOTHBIX. dakTopsl XapakTepu30BaTh MPSIMOE PA3BUTHUEC

pEerysIIUU  pocTa JKUBOTHBIX U U €TO TIEPHO/IBL.

YeloBeKa. Cragun Wznarate  comepkaHue  TEOpHid

MOCTAIMOPHUOHAIBHOTO Pa3BUTHS Y CTapeHus OPraHUu3MOB.

KUBOTHBIX M dYeJoBeka. Ilepmomst OOBACHATE OMOJOTHIECKUH CMBICI

OHTOreHe3a uyenoBeka. CrapeHue u pasBUTHSA C METaMOP(O30M.

CMEPTh Kak Ouosornyeckue

npoueccel. JleMoHcTpanuu

Tabmuuber u cxemsl: «lIpsimoe u

HETpsAMOe pa3BUTHE, «Pa3Butue

MaiCKOro KYKa», «Pa3Butne

capaHdmy,

«Pa3BUTHE JATYIIKNY.

[IpakTugeckas padora

«BbIsIBICHHE TIPU3HAKOB CXOJCTBA

3apoAbIlIeit MO3BOHOYHBIX|

JKUBOTHBIX)).

72 |[Pa3zMHOMXEHUE U 1 |[Pa3MHOXEHHE W pa3BUTHE PACTCHUH. Ypoxk Texymmii. PackpriBath copepxaHue TEPMUHOB 24
Da3BUTHE PACTECHUIA. lametodur u crmopodur. lu\/[ep”los Bl| obmreMeTo0 oM | BBIIONHEHHE (1 MOHSATHIA: TaMETOPUT, CIIOPOPHT,
JIaGopaTopnas paGoTa KU3HEHHOM [IUKJIC PACTCHHIA. JecKoii MaGOpaTOpHOl ||AHTEPHIMH, APXETrOHHH, 3aPOCTOK,

Nel6 «CrpocHue OGPaBOBaHHe crop B mpouecce pPaGOTL. METacropa, 3apO/bIIICBhIAH MEIIOK,
Meiio3a. ['ameToreHes y pacTeHuil. HaIpaBJICHHOCTH CHUHEPTHUJIBL, AHTUIIObI,

OpraHoB pa3MHOHieHH’I OmnogoTBOPEHUE W pa3BUTHE MUKpPOCIIOpa, THUIBIIEBOE 3EPHO,

BBICIIMX PACTCHUNY PacTHTEIBHBIX OpraHMu3MOB. IIBOMHOE OIUIOJOTBOPEHHE, POCT,
[BoitHOE OIUIOOTBOPEHHE y MepHucTeEMa,

56




Ne Tema ypoka Koua- JJleMeHTBI coiep KAHUA Tun ypoka Bupg koHTpOJIsS OcHoBHbIE BUbI Y4eOHOI Hdara no || IaTa mo
n/n BO JAesITeTbHOCTH miany || dgakry
4acoB

[BETKOBBIX KaMOuii, epuoIbl OHTOreHe3a
pactenuil. OOpa3oBaHue U pa3BUTHE LBETKOBBIX pacTeHui.
CeMEHH. XapakTepu3oBaTh 0coOeHHOCTH
MexaHu3Mbl PEeryasUl OHTOT€He3a Oecrnooro u MIOJIOBOTO
y PaCTeHUH U KUBOTHBIX. Pa3MHOKEHUS [[BETKOBBIX|
HemoncTpanuu pacTeHuil.
[Moptper: C. I'. HaBammu. TaGmuiisr Brinensars 0COOEHHOCTH
u CXEMBI: «/IBoitHOE MpPOTEeKaHUsl ~ raMeToreHesa vy
OIUIOZOTBOPEHHE Y  IIBETKOBBIX [BETKOBBIX pacTeHuil. ONMCHIBATH
pactenui»,  «CTpoeHme  ceMsH TpoIiecc JIBOITHOTO
OTHOJIONIBHBIX ~ WU JIBYAOJBHBIX OIIONIOTBOPEHUSI Yy  I[BETKOBBIX
pacteHui», <« KU3HEHHBI  IUKI pacTeHHH H  OOBSACHATH  €To
MOPCKOW KammycTh», <« JKU3HEHHBII MIPEUMYIIECTBA TI0 CPABHEHUIO
OUKT  MXxay, <« KU3HCHHBIA MK C OIJIOJJOTBOPEHUEM Y CIIOPOBBIX H
MAropOTHUKAY, OKH3HEHHBIN ITHKI TOJIOCEMEHHBIX
COCHED.
JlaGopaTopHas pabota
«CTpoeHHEe OpraHoB Pa3MHOKEHUS
BEICIIIUX PaCTCHUI»
Tema 11 «I'eHeTHKa — HAYKA 0 HACJIECTBEHHOCTH M N3MEHYHBOCTH OPraHU3MoOB) (2 yaca)

73 HcTopust CTAaHOBJICHUS U 1 |[Mctopus CTaHOBICHUS W Pa3BUTHS Ypok Texymuii. PackpriBath conepkaHne TSPMHUHOB 25

Pa3BUTHS F'eHETHKH KaK TCHETHKH KakK HayKu. PaboThr obmemeToonory || YcrHbiii ompoc. |4 MIOHSTHIA: TeHETHKA, TCH.
HayKH I Menpens, I'. ne ®puza, T. YeCKOI TTHCEMEHHEI JleMoHCTprpOBaTh 3HAHUS UCTOPUU

Moprana. BO3HHKHOBCHUS TCHETHUKH.
Ponb  oTedecTBeHHBIX yuéHpix B|| HAIIPABICHHOCTH OMpOC: MHA. ||} apakrepr30BaTh OCHOBHEIC HTAITBI
pa3BUTUU TeHETUKH. PaboThI 3alaHusd.

H.K. Konwsuosa, H.M. BaBunona,
A.H. Bbenozepckoro, ..
Kapneuenko, IO.A. ®umunuenko,
H.B. Tumodeena- Pecosckoro.
JemoHCcTpanumn [ToptpeTsr: T.
Menpens, I'. [le ®pus, T. Mopran,
H. K. Konsrios, H. . Basunos, A.
H. benoszepckui,

. HA. Kapneuenko,
OuIMITIEHKO,

H. B. Tumodeer-PecoBckuii.

0. A

Pa3BUTHA T'CHCTUKU KaK HAyKH.
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Ne Tema ypoka Koua- JJleMeHTBI coiep KAHUA Tun ypoka Bupg koHTpOJIsS OcHoBHbIE BUbI Y4eOHOI Hdara no || IaTa mo
n/n BO JAesITeTbHOCTH miany || dgakry
JacoB
74 (|OCHOBHEBIE TIOHITUS U 1 ||OcHOBHEBIE TeHETHYECKHUE TTOHITHS U Ypok Texymmii. PackpeiBath conep)kaHne TEPMUHOB 25
CHMBOJIBI T€HCTHKH. CHMBOJIEL I OMOJIOrHYHEIC obmeMeToooru | BblIonHeHHE Y TIOHSATHH: HACJIEICTBCHHOCTD,
JlaGopaTtopHas pa6oTa XPOMOCOMBI, aJlJIebHBIC TCHBI, YeCKOI J1a6opaTOpHOi HacJje0BaHHe, H3MEHYUBOCTD,
Nel7 «Jlpo3ocbuna Kax IBTEPHATUBHDBIC MPU3HAKH, paGOTHI. reHOTHI, (PeHOTHUII, TEHOM, JIOKYC,
JOMHHAHTHBIA ¥ PEIIECCUBHBIN HaIpaBJICHHOCTH XPOMOCOMBEI, AJUTEIBHBIC TEHBI
00BeKT reHeT?quKHX MpHU3HAK, TOMO3UT0Ta, TeTEPO3UTOTA, (ayutenu), anmbTepHATHBHBIC
HUCCIIEIOBAHUN» YUCTAs JIMHUS, THOPUJIBI, TCHOTHII, TIPU3HAKH, TOMO3HUTOTAa,
(henotumn. OCHOBHBIE METOIBI reTepO3UroTa, TOMUHAHTHBIN
TeHETHUKH: THOPHIOJIOTHIECKUH, MPU3HAK, PEIICCCUBHBINA MTPHU3HAK,
IIUTOJIOTHYECKUH, MOJIEKYJIIPHO- YUCTAs JIMHUS, THOPUJIBL.
FeHETHYECKUH. Ilonb30BaThCs TEHETHYECKOM
JemoHcTpannu TEPMHUHOJIOTHUEN U CUMBOJIUKON TS
Ta6muupl: «MeToabl TeHETUKH, 3aIACH CXEM CKpEIIMBaHUS
«CXeMBI CKpEeIInBaHUs.
JlabopaTopHas pabota
«/Ipo3odmita kak 00BEKT
TCHETUYCCKUX HCCIICTOBAHMIT
Tema 12 «3akonomepHocTH HacjeacTBeHHOCTH (10 yacoB)
75 3aKOHOMepHOCTI/I 1 |[MonorubpunHoe CKpEIIMBaHUE. ypOK Texymmii. PackpsiBath copepxaHue TEPMUHOB 25
HacJIe0BaHUS IlepBbrit 3akoH MeHpens — 3aKoH obiemMeTooI0ry | BblmonHenue |1 MOHATHN: MOHOTHOPHUIHOE
NPU3HAKOB. €IMHOO00Pa3Hs THOPHIOB TIEPBOTO . MPAKTHYECKO} ||CKPCIIMBAHKE, — HHCTOTA  TraMmer,
ITOKOJICHHS. [IpaBmito 6 JTOMHHHAPOBaHUE, paciierieHue
Momrorubpuatoe B i HaIIpaBJICHHOCTH PabOTBL.
JIOMUHUPOBAHHSL. TOpOl  3aKOH MIPU3HAKOB.
CKPCIIHBAHKC. Menpenss — 3aKkOH pacIICIUICHHS] OmnuceiBaTh onbITEL I'. Mennens
IIpakTuyeckas pabora MPU3HAKOB. MO0 U3YYEHHUIO HACJICJIOBAHHUS OJHOM
NeS "Uzyuenue [utonornueckue OCHOBBI mappl  TPU3HAKOB Yy ropoxa
pe3yJIbTaToB MOHOTHOPHTHOTO CKpEeIUBaHUS. ITOCEBHOTO. [TpuBoaUTH
MOHOTHOPHTHOTO I'ummoTesa 9UCTOTHI raMeT. (hOpMYJTUPOBKH TIEPBOTO M BTOPOTO
CKpEILHBAHHUS Y Hemonctpanuu 3akoHOB . Menzgens (3akoHa
po30dHB" [Toptper: I'. Mennens. § €IMHO00pa3us THOPUJIOB TIEPBOTO
Tabmuubr u cxembl: «[lepBbiii u TIOKOJICHHSI, 3aKOH paCHICTICHUS
76 |[luTonornyeckue 1 ||sropoii 3akoHBl MeHaemns». Ypoxk Texkyuwii.  |npusnakoB) u  oOBsCHAT, mx| 26
OCHOBBI OGOpyleBaHI/IeI MOJCIIb JU1A 06H16MeT0 JIOJIOTH VY CcTHBIU OTpoc. LIATOJOTNICCKUEC OCHOBBI.
MOHOTHOPUIHOTO IleMOHCgpaHI/II/I SagOHOB YecKoil TMHCEMEeHHbLEH COCTaBJgITB CXEMBI
€MHO00pa3usi TMOPUJIOB TIEPBOTO . MOHOTUOPHTHOTO CKpENIMBAaHUS U
CKpeIiBaHui TIOKONIEHHS u paciernenus|| HAPABICHHOCTH (| OHPOC: MHIL )0 r reperyueckne samaum Ha
MPU3HAKOB, CBETOBOW MMKPOCKOII, MOHOTUOPUTHOE
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Ne Tema ypoka Koua- JJleMeHTBI coiep KAHUA Tun ypoka Bupg koHTpOJIsS OcHoBHbIE BUbI Y4eOHOI Hdara no || IaTa mo
n/n BO JAesITeTbHOCTH miany || dgakry
4acoB
MUKpOIIpernapar: 3aIaHNs. CkpeuriBanue
«Jlpozodunar.
[IpakTrueckas pabora «l3ydyeHne
pe3yIbTaTOB MOHOTUOPUIHOTO
CKPEIINBAHUS Y APO30(DILIBI
77 AHanngnpy}omee 1 ||[Anamusupytomiee CKpEIIBaHUE. YpOK Texymmii. PackpeiBaTh copepxaHue TEPMUHOB 26
ckpermuBanue. Hermonnoe ITpomesxyTOUHBIH XapaKTep|| oGmemerononory | YCTHbIH onpoc. |[X MIOHATHI: aHANN3UPYIOILEE
JOMHHHPOBAHHE HacJieJoBaHus. Pacmerienue HeCKOI IchMennpi  ||CKPEIIMBAHNE, HETOTHOE
MIPU3HAKOB pH HETIOJTHOM TTOMHUHHUPOBaHUE,
JOMHHHPOBAHUH. HalpaBJICHHOCTH OpOC: UHI. KOJOMHHUPOBAHHE. CocCTaBisITh
JleMOHCTpaIu 3a/laHus. CXEMBI AHATH3UPYIOIIEro
Tabmutst u CXEMBI: CKpeIMBaHus u peath
«AHAIM3UPYIOIEE  CKpEIIMBaHUEY, TeHETUYECKHE 3a/1a4u Ha
«Henomnnoe aHAIA3UPYIOIIEee
JOMUHUPOBAHHE» CKpEIIMBaHUE U HETIOIHOE
JOMHWHHUPOBAHNE
78 I[I/Ir]/I6pI/I)1H()e 1 ||durubpumHoe CKpElIBaHUE. VpOK Texymmii. PackpsiBath copepxkaHue TEPMUHOB 26
CKpelluBaHueE. Tpernii 3akoH MeHaens — 3aKOH 06IIEMETOI0I0TH BuinosHenue |4 MOHSITHM: Z[I/IFI/I6pI/IZ[HOS
TMpakTHyeckast padora HE3aBHCHMOTO HaCJIeIOBaHUS HeCKOI MpaKTHYecKoi ||CKPeIBatHe, (heHoTUTIMUECKUT
Ne6 «Mzyuerue MIPU3HAKOB. pPaGOTL. paaukai.
uromornueckue ocHossl|| HAIIPABJICHHOCTH OmnwuceiBath onbITel I'. Menaens mo
pe3yJIbTaToB JTUTAOPUIHOTO CKpEIIUBaHUS. W3YYCHUIO HACJICOBAaHUS JIBYX Map
JUTHOPUIHOTO JeMoHcTpamu MIPHU3HAKOB y TOPOXa IMMOCEBHOTO.
CKpCLIMBaHUs y IToptper: I'. Mennens. IIpuBOomnTH (bOPMYTUPOBKY
J:[pOSO(bI/IHI)I» Tabmuubr 1 cxeMel: «Tpernii 3aK0H Tperbero 3akoHa [. Mennens
Menpensy. = (3akona HE3aBUCUMOT0
79 | [luTomoruyeckue 1 OGopysoBane: MOZEE s Ypok TeK}:IllI/II/I. HACTICAOBAHMS  NIDH3HAKOB) i 27
OCHOBBI IMTHOPHIHOTO JIEMOHCTPAIMH 3aKOHA 00IIEeMeTOI0IOT ] || Y CTHBLH OIPOC. (|06 p5cHsTh  ero  MHTONOrHYECKHS
CKpCIINBAHU HE3aBUCUMOT'O HacJIeJOBaHUS YyecKou [InceMeHHBIN  ||ocHOBBL
MPU3HAKOB; CBETOBOM MHKPOCKOTI; HaNPaBJIEHHOCTH OTIpOC: UH]I. [Ipumenste MaTeMaTHUYECKUI
MHUKpoIipenapar «JIpo3odunay. 3a/1aHMs. pacuér c MTOMOIIBIO
[IpakTugeckas padora (CHOTHITMUECKOTO  pagukaga U
«3yuenne pe3yabTaToOB MeToja MEPEMHOKEHUS
JUTHOPUAHOTO  CKpElIMBaHUS Y BEpOSITHOCTEH BapUaHTOB
JPO30(UITBD). pacHieTIeHUs TIPU3HAKOB y
MOTOMKOB 1O  (EHOTUNY H
TeHOTHITY.
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Ne Tema ypoka Koua- JJleMeHTBI coiep KAHUA Tun ypoka Bupg koHTpOJIsS OcHoBHbIE BUbI Y4eOHOI Hdara no || IaTa mo
n/n BO JAesITeTbHOCTH miany || dgakry
4acoB
CoCTaBIATh CXEMBI AUTHOPUIHOTO
CKpeIlMBaHus u pelarth
TCHETHYECKHE 3a1a9u Ha
IUTHOPUIHOE CKPELIBAHKE.
80 |[CuemenHoe 1 ||Cuemnnennoe HacJIeJOBaHHE Ypok Texymnii. PackpspIBaTh cogepKaHUe TEPMUHOB 27
HACJIEJOBAHKE TIpU3HAKOB. 0011eMeTo 051011 | Y CTHBIHA ompoc. |1 5
IPU3HAKOB Pabdorer T. Moprana. CueruieHHOE - TTHchMEHHBIIH TMOHATHH: CIIETUICHHOE
HACJICIOBaHUE TEHOB, HapYIICHUE HacJIeIOBaHUE, HapyIIeHUS]
CLICIUICHUS MEXKITy reHam.|| HAPaBJICHHOCTH ONpOC: MHA. |\ciennennst reHoB, KpoccHHIOBep,
XpoMmocoMHast TEOpHUs 3ajaHusd. peKOMOMHALINSL T'EHOB,
HACJICICTBEHHOCTH. TCHEeTHYECKHE KapThl, MOPTaHHUA.
81 |[XpomocomHas Teopusi 1 ||\demoncrparmu Ypok Texkymwmii.  ||[IpusoauTs dopmymuposku|| 27
HACJIEICTBEHHOCTH Hoptper: T. Moprat. 061eMeTo 0510 || Y CTHBIH Ompoc. ||3aKOHOB Moprauna (3aKoHa
Tabmumer u cxembl: «CrieIuieHHOE qecKoi IMyuchMeHHbIH ||CUCIUICHHOrO Hacle0BaHus Te€HOB
HacJIeI0BaHUE MIPU3HAKOB . W 3aKOHA HapyLIEHHs CIeTJICHHs
y Ip030(HIIBI». HAIPABJICHHOCTH || OTPOC- MHIL |\ oo repamm) 1 o6BACHAT WX
O6GopyoBaHue: Mozjenb i 3a/laHus. [IUTOJIOTHYECKHE OCHOBBI.
JeMOHCTpAIIN CIICTIIEHHOTO [Tepeuncnsath OCHOBHBIE
HaCJICIOBAHUS IPU3HAKOB. MOJIO’KEHUS] XPOMOCOMHOU TEOPHH
HACJICICTBEHHOCTH.
Pemate reHermueckue 3amadu Ha
CIIETIJICHHOE HacJe[0OBaHUE T€HOB U
HapyIICHWE  CHEIUICHUS  MEXIY
TeHAMH
82 |[CemeTHKa 1oJa 1 |lenetmka moma. XPOMOCOMHBII VpOK Texymmnii. PackpriBath coaepxkaHue TEPMUHOB 28
MEXaHU3M OIIpECACICHUA I10JIa. 06H1€M6T0[[0J10FI/I yCTHLH‘/’I OHPOC. U TIOHATHUU: ayTOCOMBI, H?J’IOBBIC
AyTOCOMLI u EIOHOBI)IC XpOMOCOMBIv. Y-IeCKOfI HHCBMeHHBIﬁ XpPOMOCOMBI, F?MOFaMeTHBII/I 1071,
['oMorameTHbIf U reTeporamMeTHbIN reTeporaMeTHbIN MoJI.
non.  lenernueckas  crpykrypal|| HAIIPABICHHOCTH Ompoc: UHA. |Gy gchsTh XPOMOCOMHBIH
MOJIOBBIX XpoMocoM. Hacnemnoanue 3alaHMs.

NPHU3HAKOB, CHCIIJICHHBIX C ITOJIOM.

JemoHcTpanuu
Tabmumer u  cxeMmbl: «[eHeTnka
noJa,

«Kapuotun yenoseka», «Kapuotum
Ipo30¢ ey, «KaprnoTum nTHIbD.

MEXaHHM3M OIpEJeNeHns TIojla 'y
OpPraHHU3MOB.
IIpuBoauTh
HaCJIeI0BaHUS
CLEIUIEHHBIX C IIOJIOM.
CoCTaBNIATh CXEMBI CKPELIUBAHUS U
pelaTh IeHeTHYECKHE 3a/aud Ha
HaCJIEJOBaHUE IIPU3HAKOB,

IPUMEPBI
IIPU3HAKOB,
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Ne Tema ypoka Koua- JJleMeHTBI coiep KAHUA Tun ypoka Bupg koHTpOJIsS OcHoBHbIE BUbI Y4eOHOI Hdara no || IaTa mo
n/n BO JAesITeTbHOCTH miany || dgakry
4acoB

CUEIUICHHBIX C TMOoJIoM. [IpuBOIUTH

MIPUMEPHI TEeHETUYECKHX

3a0omneBaHui U 1e(heKTOB

Yy  OpraHu3MOB, CBSI3aHHBIX C

MOJIOBBIMHU

XpOMOCOMaMHU.

83 |TeHoTHI Kak 1EIOCTHAS 1 |TeHorunn Kak ILEeJIOCTHAsE CHUCTEMA. Ypoxk Texymmi. PackpriBath copepxaHue TEPMUHOB 28

CHCTEMA [Inefiorponiisi — MHOMKECTBEHHOE obmemeroonoru || YerHsIi onpoc. |[H TIOHSTHH: MHO>XECTBEHHOE
JeiicTBUe TeHa. MHO)KeCTB?HHLII/I HeCKOI TuchMennEi  |[ACHCTBHE reHa (nnefiorponust),
AJJIeNIU3M. B3aumogeiictue KOMIUIEMEHTapHOCTb, 3MKCTa3,
HeaJUIeTbHBIX TEHOB. HalpaBJICHHOCTU OMpOC: UHA. |\yo mivepsi.
KomrieMeHTapHOCTS. Omnucras. 3ajaHusd. Omnpenensars (bopMEI
[Monmumepus. B3aMMOJICUCTBUSl  aJUICIBHBIX |

84 |[eneTnueckuit KOHTPOJb | 1 |CeHermueckmii KOHTPONB pa3BHUTHS Ypok Texyuii. HeaJlIebHbIX TeHOB. 28
pa3BUTUS pACTECHMH, pacTeHHil, JKHBOTHBIX H 4ENOBEKA, a|| oGriemMeTom0I0rH || Y CTHBIH onpoc. |IpuBoxuTs MIPUMEPHI
SKHBOTHBIX M UeJIOBEKa TaKxKe (bU3UOTOTHIECKUX qecKOi [IMcEMEeHHBI  ||[FICHOTPOIHOTO ASHCTBHS FCHOB.

MIPOLIECCOB, MOBEJIEHUs U . Pemarp renernueckue 3a1a4uu
KOTHUTUBHBIX dynxuuii.| HATPABICHHOCTH Ompoc: MHA- 1y B3aUMOJICHCTBUE HEAJIEIIBHBIX
Ienetnyeckue MEeXaHHU3MBbI 3a/laHuA. IeHOB
CUMOMOTEHEe3a, MeXaHU3MbI
B3alMOAECHUCTBUS «XO35IMH -
MapasuT» U «XO35IMH — MUKPOOHOMY.
['enernueckue acneKkTbl KOHTPOJS U
HU3MEHEHUs HaCJIeZICTBEHHON
nH(pOpMAIMKM B TIOKOJICHHUSAX KIIETOK
Y OPTaHWU3MOB.
JemoHcTpanumn
Ta0aurs! u CXEMBI:
«MHOXECTBEHHBIH AITICITA3MY;
«BzauMopencTBre reHOB)
Tema 13. «3aKOHOMEPHOCTH H3MEHYUBOCTH (6 YacoB)

85 ([MU3MEHYHBOCTEH 1 ||B3aumopneiicTBHE TeHOTHIIA U CPEIIBI yp()I( TeKympn‘/i, PackpriBath coaepxkaHue TEPMUHOB 29
TIPU3HAKOB. BHIbI npu popMupoBaHUH (peHOTHIIA. obmemMeToo0rH || YCTHsIi ompoc. |[H MOHATHH: HU3MEHYHUBOCTD,
A3MEHIMBOCTH N3MeHunBOCTh IPU3HAKOB. HeCKOI IyceMeHHEGi  |[FEHACTIEICTBEHHAS  N3MEHIHBOCTD,

KauecTBeHHbIE M KOJMYECTBEHHBIE HACJIEJICTBEHHAs! U3MEHUYUBOCTb.
npusHakd. Bugsl  usMmenuupocty:|| HAPABJICHHOCTH OHpoc: HHIL. CpaBHMBaTh  HEHACIICICTBEHHYIO
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Ne Tema ypoka Koua- JJleMeHTBI coiep KAHUA Tun ypoka Bupg koHTpOJIsS OcHoBHbIE BUbI Y4eOHOI Hdara no || IaTa mo
n/n BO JAesITeTbHOCTH miany || dgakry
4acoB

HEHACJECTBEHHAs u 3aaHus. U3MEHUUBOCTh C HAcIEJCTBEHHOIL.

HacJIeICTBEHHasl. JleMoHCTpanuu [IpuBoaUTH MIPUMEPBI

Tabmumer  w cxemsl:  «Bugsl Ka4eCTBCHHBIX M KOJIMYECTBEHHBIX

HU3MEHYHBOCTH. MIPU3HAKOB OpPraHU3MOB,

O6opynoBaHue: KUBBIE u MIPOSIBIICHUIA

repOapHbIe IK3EMIUIIPEI KOMHATHBIX Y OpraHM3MOB HEHACJIEICTBEHHOH 1|

pacTeHui; pucyHKH ((oTorpadun) HACJICJICTBEHHOW N3MEHYHBOCTH

JKHBOTHBIX

c Pa3IMIHBIMHI BHAIAMHU

U3MEHUYHUBOCTH

86 MOHH@HKauHOHHag 1 |[MoaudukanmoHHas H3MEHUYUBOCTE. yp()K TeKyMHﬁ. PackpriBath conep:xaHue TEPMUHOB 29

M3MEHYHMBOCTE Pone cpempl B (dopMuUpoBaHHH obmemeroonoru || YCerHIi onpoc. |[H MOHATUH:  MOAU(UKAIMOHHAS,

MOJU(PHUKAMUOHHON H3MEHYHUBOCTH. . L |am HOTHITHIECKAs
011(pUKATUOHHO 3Me oc HeCKOI TucsMenneii  |[P! theno eckas,

Hopwma peakimu npusHaka. ) U3MEHYNBOCTb, BapuaHTa,

BapuanuonHssrit psin u|| HalIpaBJICHHOCTH OHpOC: MHA. |\pa hpanuonnslil psit, BapHALHOHHAS

BapHaIMOHHAs KpHBast (B. 3ajaHusd. KpHBas, HOpMa

Horanncen). CBoiicTBa peaKuy MpU3HaKa, MOTUPHUKAIIUH.

87 || BapualiuOHHBIN PsIIT U 1 ||MomupuKalMOHHON H3MEHYMBOCTH. Ypoxk Texymwmii. XapakTepu3oBaTh cBoiicteal| 29
BapHUAIIMOHHAs KPUBasl. JlemoncTparmu 00meMeronoory || BBINONIHEHNE  |[MOANDUKALMOHHOH H3MECHYHBOCTH.
JlaGopaTopnas pa6ora Tabmuib! 1 CXEMBI: qecKOi 1abopaToOpHON IToka3bIBaTh posb YCIIOBUH
Nel8 «MccienoBanme «MoandukarmoHHast AP ABICHHOCTI paBOTHL. BHCIIHCH  CPeABl B pasBHTHH

o HU3MEHYHUBOCTHY. O6opynoBaHue: p MOIU(UKAITMOHHOW H3MEHYUBOCTH
3aKOHOMCPHOCTCH . KUBBIC W TepOapHbIe 3K3eMIUIIPHI Y OpTaHHU3MOB.
MO/IM(UKAIMOHHOH KOMHATHBIX PaCTEHHIA; CTpOMTh BapHAlMOHHBIE PAABI H
A3MCHYUBOCTH. puCyHKH ((oTorpadun) >KUBOTHBIX C rpaduK KpUBOH HOPMBI PEaKIHH
HocrpoeHHe npuMepamMmu MO (PHUKAITOHHOM IIPU3HAKOB y PA3JIMYHBIX
BapHallMOHHOTO psia 1 HU3MCHYUBOCTH. OpraHU3MOB.

BapUAIMOHHON KPUBOII» Jlaboparopnas pabota .
«MccnenoBaHne  3aKOHOMEPHOCTEH
MOJU(PHKAMUOHHON H3MEHYHBOCTH.
[TocTpoenune BapraliMOHHOTO psiga 1
BapUaLlMOHHON KPUBOII».

88 |[emoTHUMueckas 1 |eHoTunMyeckass U3MEHUYNBOCTE. yp()K TeKyLuHﬁ. PackpriBath copepxaHue TEPMUHOB 30

M3MEHIHMBOCTD. CoiicTBa TeHOTUIUYECKON obmemeToonory || YCTHbIi onpoc. |[H TTOHSITHIA: KOMOWHATHUBHAS
HU3MEHYUBOCTH. Buger N . ||M3MEHYHUBOCTH MyTaIlMOHHAS
KomOunaTuBHas 3Me OCTH. a YeCKON [uchmennsi ||1oMC OCTb, yTalmo
TCHOTUIIMYECKOH HU3MEHYHBOCTH: W3MEHYHBOCTb, KOMOHMHAIINH,
N3MEHYUBOCTH OIIPOC: UHLL.
KOMOWHATUBHAS, MyTAI[IOHHAS. MyTaluu. XapakTepu30BaTh
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4acoB
KomOunarusHas M3MEHYMBOCTD. || HAITPABJICHHOCTH 3aaHus. CBOMCTBa TeHOTUIIMYECKOI]
Melio3 1 oJIOBOM IPOIIECC — OCHOBA W3MEHYNBOCTH.
KOMOMHATUBHOI N3MEHUYUBOCTH. OnucsiBaTh MeH03 U IOJOBOH
Ponb KOMOMHATHBHOI MPOLIECC KAK OCHOBY IPOSIBICHUS Y
U3MEHUYUBOCTH B CO3JIaHUU OpraHU3MOB KOMOHMHAaTUBHOM
TCHETHYECKOTO  pa3HooOpa3ust B HU3MEHYMBOCTH.
Ipenenax OAHOro BUA. [Toka3piBaTh ~ Ha  KOHKPETHBIX
JemoHncTpanuu npuMepax pojib  KOMOMHAaTHBHOM
Tabmuirst u CXEMBI: HU3MEHYMBOCTH
«KoMOnHATHBHAS ~ M3MEHYUBOCTEY, B CO3/1aHUHU TeHETUYECKOI 0
«Metio3», pasHOOOpa3usi ~ OpraHU3MOB B
«Om1010TBOpEHUEY. npeenax OAHOIo BUA.
CpaBHUBATh FT€HOTUITHYECKYIO
U3MEHYUBOCTD c
MO (PUKALUOHHOM.

89 |MyrannoHHas 1 ||MyraunoHHas H3MEHUYUBOCTh. Bus Ypok Texymmi. PackpbIBaTh copepkaHue TEPMUHOB 30
H3MEHIHMBOCTD. MyTalUi: TEHHbIE, XPOMOCOMHBIE, obmeMeronooru|| BblnonHeHue  ([M MOHATHH: MyTaLuy,
TMpakTuyeckast padora reHoMHble. CTIOHTaHHBIE U YeCKOit PAKTHYECKOil |XPOMOCOMHbIE MepecTpoiiku
No7 «MvTammm WHAYIIUPOBaHHbBIE MyTaIuHu. pPaGOTL. (abeppanun),

yranuu y q HAINpaBJICHHOCTH
J€pHblE M LUTOIUIa3MaTHYECKHE MOJIUIUION U, aHeyIUIouaus,
Ipo30¢uiIbl (Ha TOTOBBIX MY TaITHH. MYTAHT, MYTATCHBL
MHKPOIIPETaparax)» CoMaTHYECKHE U TIOJIOBBIC MYTAIlHH. [IpuBOMMTH MPUMEPHI  MyTAIHH,
90 ||3aKOHOMEPHOCTH 1 |[Ipu4uHBI BO3HUKHOBEHHUS MYyTaLUil. Vpox TeKyLuii. BCTpEYAIOIINUXCS y pa3HbIX 30
MYTAIHOHHOTO MyTareHsl 4 UX BIUSHHUE obwemeTonoory | VeTHbIi ompoc. OpraHU3MOB.
Ha OpraHu3Mbl. 3aKOHOMEPHOCTH N . |[KnmaccupumupoBaTh MyTanuum IO

npouecca. JMUreHeTH A MyTAalMOHHOTO  MPOIIECCA.  3aKOH 1ECKON ITncbMeHHbIH Pa3HBIM OCHOBAHHSIM.

1 STIHTCHOMHUKA TOMOJIOTHYECKHX PSI0B HAIpaBJIEHHOCTH ONpOC: MHA.  PaznmyyaTh  HAa  M300PKCHHAX
B HACNEJACTBEHHOW HW3MEHYHUBOCTH 3aaHusl. (cxemax, TabIUIIax) TEHHBIE
(H.N. Baswunos). Buesnepnas MYyTalHH, XPOMOCOMHBIE
U3MEHUYUBOCTh U HACIEJCTBEHHOCTb. HNEpeCcTpOMKU  pPa3HbIX  BHJIOB:
ONHUreHeTHKa 1 3ITUTeHOMUKA, TeIeIny, JYTUTUKAIIH,
POJb SMHUTCHETHYECKUX (PaKTOPOB B TpaHCJIOKALINH, HUHBEPCHH;
HACJIENOBAHUM U HU3MEHYHUBOCTHU TEHOMHBIE MYyTalHH.
(PEeHOTUNNYECKUX TPU3HAKOB CpaBHUBATb MEXTY coboif
Y OpraHu3MOB. MyTalluy pa3HbIX BUOB.
HemoHcTpanuun XapakTepu3oBaTh CBOMCTBA
IToptpersr: I'. Jle @puz, B. MYTAallMOHHOMN HU3MEHYUBOCTH.
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n/n BO JAesITeTbHOCTH miany || dgakry
4acoB
Horanncen, H. . BaBuios. Ha3piBaTh  IpUYMHBI ~ MyTalui,
Tabnmunpsl U cxembl: «[ eHeTHYECKHE BBSIBIISIT MCTOYHHKH  (HaKTOPOB-
3a00eBaHMs  dYeNOBeKa», «Bumpl MyTareHoOB B OKpY’Karollel cpexe
MyTaLui. (KOCBEHHO).
Ob6opynoBaHnue: JKUBBIE u [IpuBOIUTE (POPMYIHPOBKY 3aKOHA
repOapHbIe IK3EMIUIIPEI KOMHATHBIX TOMOJIOTHYECKUX psnoB u
pacTeHui; pucyHKH ((oTorpadun) HACJICJICTBEHHOW N3MEHYHBOCTH
JKMBOTHBIX H. M. BaBunoBa u 00OCHOBBLIBATH
C pa3IMYHBIMU BUAAMU €ro 3HayeHue Uil  IPaKTUKU
W3MEHYUBOCTH. [IpaxkTuueckas CeJbCKOIo X034HCTBa.
pabota
«Mytanmn 'y apo3odmiasl  (Ha
TFOTOBBIX MUKPOIIpENapaTax)»
Tema 14. «I'eHerHKa yejioBeka» (3 yaca)
91 |['eHeTHKa YEJIOBEKA. 1 |[KapuwoTum yeJIoBeKa. Ypoxk Texymmid. PackpriBath copepxaHue TEPMUHOB 31
IpakTHyeckas pa6ora MesxryHapoaHast POTpamMMa|| oG mieneToqoory | BblIONHeHHE |1 MIOHSTUIN: CEKBEHUPOBaHHUE, KapTa
N8 «CoCTaBICHHE U WCCIIEJIOBaHUSl TEHOMa 4YeJOBEeKa. YeCKOi IPAKTHYECKOi || XPOMOCOMEL npobaH,
AHATI POJIOCTOBHOIY MeTtob1 U3YyUYEHUS TEHETHKH paGOTEL HACJIEICTBEHHbIE Oone3Hn
YeJI0BEKA: reHeanornyeckuii,| HAIPABJICHHOCTH (MOHOT€HHEIE, MOJIUTEHHBIE,
ONM3HEIOBBIN, IIUTOTEHETUYECKHIA, TeHHbIE, XPOMOCOMHbBIE), MEIUKO-
92 |[MeTtoabl MEIULIMHCKOM 1 ||momynsmuonHoO-cTaTHCTHYECKHIA, Vpoxk Texymwmii. reHeTHYeCKOe KOHCYIbTHpOBaHue,| 31
CEeHEeTUKHU MOJIEKYJIIPHO-T€HETHYECKHUI. o06meMeTonoIorH || YCTHBII onpoc. ||A0ponosas JUarHoCTUKA,
CoBpemMeHHoe orpeneicHne 4ecKoii IMuchMeHHbIH  |[AMHHOLCHTES. [Tepeuncnsath
TFeHOTHIIA: MOJIHOTEHOMHOE . 0COOCHHOCTH W3YYEHHSI TECHETHKH
CEeKBEHHPOBAHUE, TeHOTUIMpPOBaHue,|| HAIIPABICHHOCTH OMpOC: MHA. |\ o oBeKa B METOIBI MEIHIMHCKOR
B TOM YHUCIIE 3a/laHuA. IE€HETHKH.
c IIOMOIIIBIO [I11P-ananu3a. XapaxkTepu3oBarthb METO/Ibl
93 |[3Hauenue MEIUIINHCKON 1 HacnencreeHunie 3a00J1eBaHus ypOK TeKymHﬁ- U3y4EeHUS T€HETUKA YEJIOBEKA| 31
TCHETUKU B 4esioBeKa. ['eHHbIE ¥ XPOMOCOMHBIE|| 0OIIIEMETO0JIOTH || Y CTHBIH Ompoc. ([(TeHeanornyecKuii, OIM3HENOBbIN,
IpEeaOTBpalllCHUN U OonesHu LIGHOBGK?. bonesnu YecKoil ITucsEMEeHHbIH uI/IToreHeTI/IqECKI/II‘/'I, MOJICKYJISIpPHO-
T — C HacJeICTBEHHON HANDABTCHHOCTH OMPOC: ML TeHETUYECKUH, §
o [IPEPACIIONIOKEHHOCThIO. 3HAUEHHUE p MOITYJISIINOHHO-CTATUCTHYESCKHH).
3a00JI€BaHUI YeIOBEKa o 3a/1aHUs.
MEJIUIIMHCKON TeHETUKH OnucelBaTh  LENH, 3a0a4d |
B MpEAOTBPALICHUH U JICUYCHUH TOCTHKECHHS MEXIYHApOIHOU
TeHETUYECKHUX 3a00JeBaHMi nporpamMmbl  «['€HOM  YeJoBeKa».
YeJI0BeKa. Pasmmuyate Ha  HM300paXKeHMSX
Menuko-reHeTH4eCcKoe (cxemax, TalOnuIax) KapThl
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KOHCYJbTUpOBaHuEe. CTBOJIOBbIE XpOMOCOM (reneTuueckue,
KkieTku. [loHSATHE «reHeTHYecKOoTro ¢duznyeckue,
rpy3a». OT1uyeckue ACIIEKThI CHUKBEHCOBBIC). OIIICHIBATH METOIBI
HCCIIeIOBAaHUHN B 00JIACTH COBPEMEHHOT'0 onpeeIeHus
pEeAaKTUPOBAHUS reHoma u TeHOTHIIA OpraHu3Ma:
CTBOJIOBBIX KJIETOK. [IOJIHOTEHOMHOE ~ CEKBEHHPOBAHUE,
I'eneruueckue (axTopsI TFe€HOTUIIMPOBAHUE, B TOM YHCIIE
MIOBBIIIEHHOU 4yBCTBUTEILHOCTU ¢ nomouelo I11P-ananu3sa.
YyeJloBeKa XapakTepu3oBaTh HacleICTBEHHbIE
K (QU3HUECKOMY H XHUMHYCCKOMY 3a0oeBaHus yesnoBeKa u
3arpsA3HEHHUIO OKPYJKAIoLEH Cpenbl. 3a00JeBaHMs ¢ HACIEICTBEHHON
l'enernueckas MIPepacIoyioKEHHOCTBIO.
MIPepacIoio)KEHHOCTh YeJIoBeKa K CpaBHUBATbH TeHHBIE,
MATOJIOTHSIM. XpOMOCOMHBIE OOJIE3HH YeJIoBEeKa 1
JemoHcTpamnmu 001e3HH
Tabmumpr w cxembl:  «KapuoTum c HaCJIEICTBEHHON
yenoBekay, «MeToapl  U3Y4EHHUs MIPEAPACTIONIOKEHHOCTBIO.
TeHETUKH YeJIoBeKay, 'Y cTaHaBIMBaTh B3aMMOCBSI3b
«['enernueckue 3a00IeBaHIsI MEXIY HACJIEICTBEHHBIMH
YeJIOBEKa. 3a00eBaHMSIMI  YEJIOBEKAa W X
IIpaktuueckas padorta TeHETUYECKOI OCHOBOH.
«CocraBienue u aHanm3 OO0O0CHOBEBIBATh, 3HAYEHUE MEIUKO-
POJIOCIIOBHOM. FE€HETUYECKOT0 KOHCYJIbTUPOBAHUS
B TPEJOTBpAIlEHUH U JICUCHUH
HACJICICTBCHHBIX 3a00IeBaHUI
YeJloBeKa.
Tema 15. «Cenexnusi opranusMoBy (4 yaca)

94 (|(OCHOBHEIE TTOHSITUS 1 ||TomecTukamms " CEJIEKIIUS. yp()I( TeKyLuHﬁ. PackpriBathb coZIepIKaHue 32
CEJIEKIINH. 3apO)K}IeHI/IC CCIICKIIMH u 06H1€M€TO£[0JIOFI/I Beinmosiaeaue OCHOBHBIX MOHSATHH: CCJICKIIMA,
T126 opaTopHas p aGoTa JTOMECTHUKAITIH. Yuenue H.N. - 11aBOPaTOPHOIL TOMECTUKAIIMSA, MIPUMUTHBHAS
Ne19 «M3yuente copTos BasuiioBa 0 entpax paGoTHL. CelleKIus,

. MPOUCXOMKICHHUS 1 MHOT000pasus HalpaBJICHHOCTH KOMOWHATHBHASI CEJICKIUsI, COPT,
KYJITTYPHBIX PACTCHUH KYJIBbTYPHBIX pacTeHUI. Ponb 1opoja, IMTaMM.
HOpOA JOMAIITHUX CEJIEKIIMM B  CO3JaHHH  COPTOB IlepeuncrsaTh  OCHOBHBEIE — DTAIIbI
JKUBOTHBIX» pacTeHui u mopoj, )KUBOTHBIX. CopT, pa3BUTHUS CENIEKLUH KaK mpolecca U
1I0pOJ1a, LUTAMM. HayKH.
3aKOH FOMOJIOTHYECKHUX PSI0B XapakTepu3oBaTh coJiepyKaHue
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B HACIEACTBEHHOW HW3MEHYMBOCTH yuenus H. U. Basuosa o LlenTpax
H.W. BaBunoBa, ero 3HaueHue s MPOUCXOKICHUS M MHOT000pa3us
CEJICKIIMOHHOM paboTHI. KYJIbTYPHBIX PACTEHUU.
JemoHncTpanuu IToxa3bIBaTh IenTpsl
IToprpersr: H. 1. BaBunos, MPOUCXOXKICHUSI ¥ MHOT000pasus
N. B. Muuypun, I'. JI. Kapneuenko, KyJIbTYpPHBIX pacTeHudl u LleHTpbI
I1. T1. JIykesnenko, b. JI. Actaypos. TOMECTHUKALIMN JOMAIITHUX
Tabmunslt u cxembl:  «LleHTpHI KUBOTHBIX Ha  Kapre  MHpa,
MIPOMCXOXKICHUS 1 MHOTOOOpa3us CBA3BIBATh UX MECTOIIOJIOKEHHE C
KyJbTYPHBIX pacTeHUi», «3aKoH odaramu BO3HUKHOBEHHUS
TOMOJIOTUYECKHX PAIOB JIPEBHEUIINX [IMBUIU3AIIHIA.
B HACJIEJICTBEHHOW N3MEHUYHUBOCTHY. CpaBHUBaTh COPT, NOPOLY, LITAMM
JlaGoparopHas paboTa C BUJIAMHU-POTHIAMU.
«3yueHne COpTOB  KYJIBTYPHBIX OO0OCHOBBIBAaTh 3HAUYEHHE 3aKOHA
pacTeHMH W TOpOJ  JOMAIIHHUX TOMOJIOTUYECKHUX pAIoB B
YKUBOTHBIX). HACJIEICTBEHHON N3MEHYMBOCTH
H. 1. BaBunoBa i ceneKIuOHHOMN
paboTHL.
OnuceiBaTh MEPCIEKTUBBI
JIOMECTUKALMN U CO3JaHUE HOBBIX
COPTOB  KYNBTYpHBIX  PACTCHUH,
MOpoJ JAOMAllHUX JKUBOTHBIX H
LITaMMOB
Mukpoopranu3mMoB.

95 (MeToabl CeNeKIIMOHHOM 1 |[Merombl CENEeKIIMOHHOW PadOTHI. Ypok Texymmi. PackpriBath conepxaHne TEpPMHUHOB 32
pa6oTsl. JIabopaTopHas UckyccTBeHHbIH f)T60pZ MacCOBBII U obmemMeTo00rK | BbImonHeHne |1 HOHSTHH: UCKYCCTBEHHBIH 0TOOp,
pabora Ne20 «3yuenue MHIBHYaIbHBIH. JTarbl qecKoH nabopatopHoii | TPOMSBOMITEIIH, SKETEPLED,

KOMOWHAITMOHHOW CENEKIIHY. 6 OJIM3KOPOACTBEHHOE CKpEIMBaHUE,
METOJIOB CEJIEKIIUH N paooThL.
. HcmpITanne npon3BoIuTeNCH HalpaBJICHHOCTH WITH UHOPUIUHT, HEPOJICTBEHHOE
pacTCHUN» mo MOTOMCTBY. OTOOp IO TEHOTHUILY CKpEILlMBaHUE, WIA ayTOPUAMHT,

96 ||JocTHxKEHUS CEIEKIIHH 1 |lc mnomompro omeHkn (QeHoTHIA Vpoxk Texyruuii. yucTas JINHMS, TeTepPO3HC 32
pacTeHHiT U JKUBOTHBIX. MOTOMCTBA U OTOOP 110 TEHOTUILY obmmeMeTonoork | BolnonHeHue (rubpunHas  cunma),  TEHOMHOE
IpakTHYecKkas paGoTa ¢ NOMOIIbI0  aHamM3a JHK. qecKoil IpaKTHYeCcKoji |[PEAAKTHPOBAHHE,

Ne9 [TprsuBKa UckyccTBeHHBIH MyTareHes  Kax PaBOTEL HCKYCCTBEHHBIH MyTareHes,
N METO/ CETICKITMOHHON PabOTHI. HalpaBICHHOCTH (hakTOpbI- MyTareHsbl, MOJUATUION/IBI,
pacTeHU PagvanioHHBIA W XUMHYECKHI oTHanéHHas ruOpUaN3aLMs,

97 ||Coxpanenue, uydenue u| 1 |MyTareHes Kak MCTOYHHK MyTalH y Vpok Texyuii. CEKBEHHUPOBaHHE. 33
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HUCIIOJIb30BAHNE KyJIBTYPHBIX (hOpM OpraHu3MOB. 00111eMeTOA0JIOrH | Y CTHBIN onpoc. ||Xapakrepu3oBarh OCHOBHBIE
IeHEeTHYECKUX PECyPCOB HcnonezoBanue TE€HOMHOTO JecKoii [IuchMeHHBIH |[METOABI  CENEKUMU PAcTeHUH U
€1aKTUPOBaHUSA U METOJIOB . KMBOTHBIX: HUCKYCCTBEHHBIH 0TOO
P P HAIIPABJIEHHOCTHU OIIpOC: MHA. Y P
PEKOMOMHAHTHBIX JHK JUTs U TUOpUIU3ALIHUIO.
MOJY4EHUs] HCXOAHOIO Marepuaa Sa/laH. CpaBHUBATb MacCOBBIi
JUISL CEJIEKLIMH. HCKYCCTBEHHBIN oT60p c

[Tony4yenne MOMUIITIONIOB.
BryTtpuBunoas rudpuau3aIus.
bim3kopoacTBEHHOE  CKpElTMBaHUE,
i  uHOpumuHT. HepoacTBeHHOE
CKpelluBaHue, WKW ayTOPUINHT.
l'etepo3uc ®w  €ro  NOPUYUHEL

Hcnons3oBanme  rerepo3mca B
cenexkumu. OTnanéHHas
TUOpUAN3ALHSL. IIpeononenne

OeCIIONMST MEXBHIOBBIX THOPHJIOB.
JloCTIO>KEHUS CEeNIEKIIMU PAcTEeHU U
KUBOTHBIX. «3eJIEHAsT PEBOIOIIHY.
Coxpanenue 51 3Yy4CHHE
TeHETUYECKUX pecypcoB
KyJBTYpHBIX PAacTEHUM M UX AUKUX
ponuueld And  CO3JaHMsl  HOBBIX
COPTOB W THOPHUIOB
CeJbCKOXO031CTBEHHBIX
H3yuennue, COXpaHECHHUE u
yIpaBjieHHE FeHETUYEeCKUMU
pecypcaMu  CelbCKOXO03SMCTBEHHBIX
1 MMPOMBICJIOBBIX KMBOTHBIX B HEJISAX
YIy4lIeHUs  CYLIECTBYIOIIUX  H
CO3J1aHus HOBBIX TIIOPOM, JIUHUA "
KpOCCOB, B  TOM  4YHCIE C
MIpUMEHEHUEM COBpPEMEHHBIX
METOJIOB HAy4YHBIX HCCIIEOBaHUl,
NEPEaOBBIX I/IZ]Cﬁ 1 TEPCIICKTHBHBIX
TEXHOJOTHM.

HemoHcTpanuun

[Moptpetsi: H. Y. BaBuros,

KYJBTYD.

WHIUBUIYalbHbIM, IOKa3bIBaTh UX
3HAYEHHUE AJIS CENIEKIUU
KyJIBTYPHBIX pacTteHui u
JIOMAIIIHUX KUBOTHBIX.
IIprBOIUTE KOHKPETHBIC MPUMEPHI

OTHanéHHOW  THOpWAM3AIMHA B
CeJIeKILIUU.

OnuceIBaTh OIIBIT I. J.
Kapneuenko mo  mpeojoseHuto
OeCIUTIO AU

MEXBHUIOBBIX THOPHUJIOB.

Pazmuuate Ha  HM300paXKeHHUsIX
(cxemax, TabmWI@ax) y OTIEIHHBIX
MpeJICTaBUTeNeH KOHKPETHOT'0
copra M TIOPOJbI XO3SIICTBEHHO

[ICHHbIE TPH3HAKH, HEOOXOIUMBbIE
94EJI0BEKY.

XapakTepu30BaTh POJIb CEICKIINN

B obecrieueHnn
MPOJIOBOJILCTBEHHON 0€30MacHOCTH
YeJIOBEYECTBA.

IIpuBOAUTE KOHKPETHBIE IPUMEPHI

OCTHXKECHUH CEJICKINU
KYJIbTYPHBIX pacreHui Hu
JIOMAIITHHUX KUBOTHBIX

B Poccum.
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n/n

Tema ypoxa

Kou-
BO
4acoB

JJleMeHTBI coiep KAHUA

Tun ypoxa

Bua koHTpOJIS

OcHoOBHBIE BH/bI y4eOHO
AesITeTbHOCTH

Hdara mo
TJIaHy

Hdara mo
daxry

H. B. Muuypumn, I'. I. Kapneuenko,
H. bopnoyr, 1. K. benses.

Tabmumer u cxembl:  «MeTonsl
CEJICKLIUNY, «Otnanéunas
rUOpUIU3AUIY, «MyrtareHes».
JlaGoparopHas paboTa
«3yuenne  MeTONOB
pacTeHUN»
[IpakTrueckas padorta
«[IpuBHUBKa pacTeHU». DKCKypCHS
«OCHOBHBIE METOJBI M JOCTH)KCHUS
CEJICKIIUU PACTEHUH M JKUBOTHBIX (HA)
CENCKIIHOHHYTO CTaHIIHIO,
IIJIEMEHHYIO (bepmy,
COPTOUCHIBITATENFHBINA YYaCTOK,

B TSITMYHOE XO3SHCTBO,

B J1a0OpaToOpHI0 arpoOyHMBEPCUTETA
WJIM HAyYHOTO IICHTPA)».

CEJIEKIINH

Tema 16. «BuoTexHoJ10

'l 1 CHHTCTUYCCKaA

s1 OuoJiorus» (4 yaca)

98

buoTexHonorus kak
HayKa U OTpacilb
IPOM3BOJICTBA.
IIpakTHyeckas padora
Nel0 «3yuenune
00BEKTOB
OMOTEXHOJIOTHU»

OOBEKTBHI, UCTIONB3yEMbIE

B OHMOTEXHOJIOTMH, — KJIETOYHEIE H
TKaHEBbIE KYJIbTYPHI,
MHUKPOOPTaHU3MBI,
XapaKTePUCTUKA.
OMOTEXHOJIOTHS:
MOJTy4EeHHE
KHCIIOMOJIOYHBIX MPOIYKTOB,
BUHOJENHE. MHUKpPOOHOIOTHIECKUI
cunre3. OObEKTHI
MHUKPOOHOJIOTHYECKUX TEXHOJOTHIA.
[IponsBoacTBO Oeiika, aMUHOKHCIIOT
M BUTAMHHOB.

JemoHcTpanuu

Taomuie " CXEMBEL:
«Mcronp30BaHNE MUKPOOPTaHU3MOB
B MMPOMBIIIJIEHHOM IPOU3BOCTBEY.

150:4
Tpagunmonnas
XJIe0OoIeueHue,

00IIEMETOI0JIOTH

HaIllpaBJICHHOCTHU

JlabGopatopHas paboTta

Ypox

4yecKou

Texymuii.
BrinonHenue
MPaKTUYECKOU
padoTHL.

PackpbIBaTh copepkaHue TEPMUHOB
U TIOHATHIA: OMOTEXHOJIOTHS,
TpagUIAOHHAS OMOTEXHOIIOTHS,
MUKpPOOHOTIOTHIECKUit CHUHTE3,
MUKPOOHOJIOTHYECKass TEXHOIOTHSI.
Iepeuncnats HanpaBJlICHUs
OMOTEXHOJIOTHH; e W 3aJadyH,
cTosiMe Tepex OMOTEXHOJOTHEH.
XapakTepn3oBaTh OOBEKTHL,
HCTIONIb3yeMbIe B OMOTEXHOJIOTHH, —
KJICTOUHBIC U TKAaHEBBIC KYJIBTYPEI,
MUKPOOPTaHU3MBIL.

OnuceBaTH OCHOBHBIC METO/IBI
TPaJUIUOHHONW OHWOTEXHOJOTUH W
TOCTHKEHUST MUKPOOHOJIOTMYECKO]
TEXHOJIOTHU.

O60CHOBBIBATE 3HAYEHHE

OMOTEXHOJIOIUU

33
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Ne Tema ypoka Koua- JJleMeHTBI coiep KAHUA Tun ypoka Bupg koHTpOJIsS OcHoBHbIE BUbI Y4eOHOI Hdara no || IaTa mo
n/n BO JAesITeTbHOCTH miany || dgakry
4acoB

«3yuenue 00BEKTOB TS CEJIbCKOXO03IUCTBEHHOTO

OHOTEXHOJIOTUI. MIPOU3BOACTBA.

[IpakTrueckas padoTta

«[Tonyuenue MOJIOYHOKHCIIBIX

MIPOJIYKTOBY.

Oxckypenst «broTexXHONIOTHS —

Ba)KHEHIIIas TPOM3BOJUTEIIEHAS CHITA

COBPEMEHHOCTH (Ha

OMOTEXHOJIOTHYECKOE

MIPOU3BOICTBO )».

99 ||OcHOBHBIC HAMPABJICHUS 1 ||Co3nanue TEXHOJIOTHH " Ypoxk Texymmi. PackpriBath conepxaHue TEPMUHOB 33
CHHTETHYECKOI MHCTPYMEHTOB  LEJICHANPABIEHHOTO|| 6111 eneToq010rH || Y CTHBIIT ompoc. ||i MOHATHI: KIETOUHAS HIKEHepHs,
P — W3MEHEHUS M  KOHCTPYHPOBAHHS HeCKOI IMucbMmennpi |[(C1TOUHAM  TEXHONOTHA,  METOX

TCHOMOB C IENBI0  ITONyYCHUSI KYJIBTYpBI KJIETOK B TKaHEH,
OpPraHM3MOB W HX KOMIIOHEHTOB,|| HAIIPaBJICHHOCTH Oupoc: HHA. 1 rynorenTHOCTS,

COJICPIKAIIUX HE BCTPEUAIOIIUECS 3ajaHusd. [UTFOPUIIOTEHTHOCTh, ~ CTBOJIOBBIC
B IIpUpoie OMOCHHTETHIECKUE ITyTH. KIICTKH, MUKPOKIOHATBHOE
Knerounas nnxenepus. Meronsl pa3MHOXCHHUE pacTeHui,
KyJIbTYphl ~ KJIETOK W  TKaHel coMaTUu4ecKas rubpunu3anus,
pacTeHHid ¥ XUBOTHBIX. KproOaHKw. TaruIOUIBL, THOPUIOMEL,
Comarmueckas THOpUAM3ANAA U MOHOKITOHAITEHBIE u
COMAaTHUYeCKUN IMOpHOTEHE3. MOJIMKIIOHAIBHBIE aHTHUTENa, METOJ
HcnonpzoBanne TaruIonI0B B TpaHCIUIAHTAIH sep,
CENCKINH PACTCHUIH. KIIOHUPOBAHUE.

ITonyuenue MOHOKJIOHAJIbHBIX XapakTepu3oBarthb OCHOBHBIE
AHTHTE. Ucnonws3oBanne HaMNpaBJICHHUS] CHHTETUYECKOI
MOHOKJIOHaJIbHBIX u OHOJIOTHH. OnucsiBaTh Ha
TIOJIMKJIOHAJIBHBIX aHTUTECII KOHKPETHBIX npumepax METOAbI
B MEJIULIVHE. HckyccTBenHoe KJIETOYHON MH)KEHEPHUH.
OIJIOOTBOpEHUE.  PeKoHCTpyKUus [IpuBoguTH MIPUMEPHI

SUIIEKIIETOK U KJIOHUPOBaHUE
JKUBOTHBIX. MeTOJ1 TpaHCIIaHTAIlUU

AOCP KJICTOK. TexHonoruu
030pPOBJICHHs, KYJIbTUBUPOBAHUS U
MHUKPOKJIOHAJIBHOT'O Pa3MHOXCHUA

CEJIbCKOXO03UCTBEHHBIX KYJBTYP.
HemoHcTpanuun

HCIIOJIB30BAHHUA MOHOKIJIIOHAJIBHBIX
1 TIOJIMKJIIOHAJIBHBIX AHTHUTCII B

MEIUIUHE.
OueHuBathL 3HAYEHHE
CUHTETHYECKOH  OHONOTMH IS

CEJILCKOr0 X03sIMCTBA U MEIUIHBI
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Ne Tema ypoka Koua- JJleMeHTBI coiep KAHUA Tun ypoka Bupg koHTpOJIsS OcHoBHbIE BUbI Y4eOHOI Hdara no || IaTa mo
n/n BO JAesITeTbHOCTH miany || dgakry
4acoB
Tabmunsl u  cxemsl:  «Knetouynas
HWHKESHEPHSD)
100 XpOMOCOMHaH U reHHas 1 |[XpomocoMHas 1 reHHas HHKEHEPUs. YpOK Texyimnii. PackpeiBaTh copepxaHue TEPMUHOB 34
MHKEHEPUs HcKycCTBEHHBIM CHHTE3 TE€HA U obmeMeTonooru | YCTHbIIT onpoc. (|1 NOHATHI: TEHHAs HHKCHEPHS,
KOHCTPYHPOBaHHE PEKOMOUHAHTHBIX HeCKOI TTyceMeHHE  |[PSCTPHKUMOHHBIC  JHIOHYKIICa3hl
JHK.  Cosmanue  TpaHCTEHHBIX (pecTpuKTa3bl), TUIIKUE KOHIIBI,
Opranu3moB. JIoCTIKEeHUs U HalpaBJICHHOCTU Ompoc: UHA. |\ rasmus, PeCTPHKIINS,
MEPCIEKTUBBI ~ XPOMOCOMHOW U 3a/lanus. JTUTUPOBAHNE, TpaHchopMarms,
TeHHOU MH)KEHEpUU. DKOJIOTHYECKHE CKpUHUHT, TpPaHCT€HHBIE
U 3TUYECKHE POOIeMBI TeHHOM (TeHEeTHYECKH
HHXCHEPHH. MOIU(UITUPOBAHHBIC) OPTAHU3MEI.
HemoncTpanuun OnuceiBaTh METOBI
Tabmunslt u cxembl: «[eHHas PENPOILYKTUBHOTO u
HHXEHEPISD». TEPaNeBTHIECKOTO KJIOHHPOBAHIS,
KJIETOYHBIE TEXHOJIOTUU U CHOCOOBI
TEHETUYECKON MHKEHEPUH.
XapakTepu3oBaTh JOCTHKCHHUS
TEHHOU
HUHXXEHEPUHU. OreHuBaTh
OKOJIOTHYECKAE M OTHUYCCKHE
POOITIEMEI KIIOHUPOBAHHSI u
CO37aHus TPaHCTEHHBIX
OpraHN3MOB, MIEPCIIEKTUBHI
pa3BUTHS XPOMOCOMHOMU
U T€HHOU MH)KEHEPHUU.
101|Menuuuuckue 1 |[MegunuHCKHE OHMOTEXHOJIOTHH. Ypoxk Texymmii. PackpriBath copepxaHue TEPMUHOB 34
OHOTEeXHOJIOTHHU IToctrenomuas nudposas obmemeroos0rH | YCTHEII onpoc. |1 MOHATHI: MEIUIIMHCKAs
MenumHa. [MLP-auarHocTuka. HeCKOI TTicEMERHREL OMOTEXHOJIOTHS, MeTa69n0MHLIH
MeTaboOMHBIH aHaIm3, aHaJN3, TCHOIICHTPUYECKUI aHaIu3,
TEHOLEHTPHYECKHUIT aHanus|| HAIPaBJICHHOCTH OlpOC: UHIL. MEPCOHANM3UPOBAHHAS MEIUIMHA,
3a/1aHUs.

MpoTEOMa 4eJOBeKa Uil OLIEHKH
COCTOSTHHS €TO 3/I0OPOBBSI.

Vcnonp3oBaHne CTBOJIOBBIX KIICTOK.
TapreTHas Tepamnus paxa.

3D-OnownmkeHepust sl pa3padOTKU
(yHIaMEHTATbHBIX OCHOB
MEIULHUHCKUX TEXHOJIOTUH,

PEreHepaTuBHas MCAUIIMHA.

XapakTepu3oBaTh METO/IbI
MeTaboJIOMHOTO u
TeHOLEHTPUYECKOTO aHaJm3a,

HCIIOJIb30BaHUE CTBOJIOBBIX
KJICTOK; [NP-guaraocTuxy;
TapreTHyIO Tepanuio paka.
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Ne Tema ypoka Koua- JJleMeHTBI coiep KAHUA Tun ypoka Bupg koHTpOJIsS OcHoBHbIE BUbI Y4eOHOI Hdara no || IaTa mo
n/n BO JAesITeTbHOCTH miany || dgakry
4acoB
CO3MIaHMs  KOMIUICKCHBIX  TKaHEH
COYEeTaHUEM TEXHOJIOTUH
TpEXMEpPHOTO  OWMONMpPHWHTHHTA U
cka(onIuHra UTS pelIeHns 3a1ad
MEPCOHATN3UPOBAHHON MEIUIIUHEL.
Co3maHne BEKTOPHBIX BaKIUH C
LENBIO obecrieueHust
KOMOWHHMPOBAHHOM  3alUTBI  OT
Bo3Oyuteneit OPBU, yctaHoBieHue
MOJIEKYISIPHBIX
MEXaHH3MOB  (DYHKIIMOHUPOBAHUS
PHK-conepsxamux BUpycoB,
BEIBIBAIOIIUX  OCO0O  OMAacHBIE
3a00JIeBaHUs YeTIOBEKA U )KUBOTHBIX.
102||Pe3epBHbIii YPOK. 1 VYpok pedexcun Wrorosslit 34
[ToBTOpEHME,
000011IeHHE,
crucTeMaTu3aluvs 3HaHU
OBHIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
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IIpunoxenne Ne 1 k paGoueil mporpamme

IlakeT OLIEHOYHBIX CPEACTB M KPUTEPUH OLIEHMBAHUS MO MPEeAMETY
KoHTpoabHble H3MepUTeIbHbIE MATEPUAJIBI

B nanHOM pa3zgene MpeAcCTaBIsIOTCA KOHTPOJIBHO-U3MEPUTEIbHBIE MaTepHallbl, KOTOpbIE
UCTOJNB3YIOTCSL sl OINpENeNeHUs  ypOBHSA  JIOCTHDKEHUS — OOYyYaloOUIMMHCA  IUIAHHPYEMBIX
METalpeaIMETHBIX U MPEIMETHBIX pPE3yIbTaTOB B paMKax OpraHU3aluu TEKYLIEro KOHTPOJIS
yCIIEBAEMOCTH U ITPOMEKYTOUHOM aTTECTallUU.

[Ipn opranuzanuu TEKYIIEr0 KOHTPOJIA YCHEBAEMOCTH OOy4alolmMXcs CIeAyeT YYUTHIBATh
tpeboBanuss PI'OC OOO kK cucTeMe OIEHKU JOCTIKEHHS IUIaHHpyeMbIX pesyiabTatoB  OOII,
KOTOpasi JIOJDKHA IMpelycMaTpuBaTh HCIIOJNb30BAHHE Pa3HOOOpPA3HBIX METONOB U (HOpM, B3aUMHO
JONOJHSIOMMX JAPYr Jpyra (CTaHAapTU3UPOBAHHBIC INHUCHMEHHBIE W YCTHBIC pPa0OTHI, MPOCKTHI,
MpakTU4Yeckrue U JabopaTropHble paboOThl, TBOpYECKHE pabOTHI, CamMOaHAIM3 U CaMOOICHKA,
HaO0JII0ICHUE, UCIIBITAHUS U MHOE).

Beibop yKazaHHBIX HHUXE THUIIOB M MPUMEPOB KOHTPOJBHBIX HM3MEPUTEIBHBIX MaTEepHAOB
OOYyCJIOBJICH TE€Jarorn4eckoii M METOJUYECKOH I1eeco00pa3sHOCThIO, € YYETOM MPEIMETHBIX
ocobenHocTeil kypca «buomnorus. 10 kmacey.

[lepeueHp OLEHOUYHBIX MpoOLEAYp JOJKEH OBITh ONTHMaJIbHBIM M  JOCTAaTOYHBIM  JUIS
OTIpeICTICHUS] YPOBHS ~ JOCTHKEHUS OOydaloMMHUCS TMPEAMETHBIX W  METampeIMEeTHBIX
pesynbpraroB. DuKcanus  pe3ylbTaTOB  TEKYIIETO  KOHTPOJIA  YCIIEBAEMOCTH  OOyJaromuxcs
OCYILIECTBIISIETCSI B COOTBETCTBMM C TMPUHATOM B 0Opa3oBaTeNbHOM OpraHU3alMd CHCTEMOM
OLICHUBAHMS.

[IpennoxeHHbIE TUTIBI U TPUMEPHI 3a/IaHUH:

— OpHUEHTHPYIOT YYHTENs B JMAala30HE KOHTPOJBHBIX H3MEPHUTENBHBIX MAaTEpHUaioB IO KYypCy,
IIOMOTaloT pa3HoOOpa3suTh  3aJaHUS TPEHUPOBOYHOTO,  KOHTPOJBHOTO U
JOTIOJTHUTEIBHOTO MOJyJIed, KaK HHTEPAKTUBHOTO BHUAECO-YpOKAa, TaK W TPAJULHMOHHOTO YypoKa B
paMKax KJIaCCHO-YPOUYHOU CHCTEMBI;
— YYUTBHIBAIOT  BO3MOKHOCTHU YCBOCHUS Marepuana, ¢ TOYKH 3PEHHS €ro
muddepeHmany U1 pa3NUYHBIX  KaTerOpuil  OOy4arolmMXCs, pPa3HOTO YPOBHSA HW3y4YEHUS
MpelMeTa, BO3PACTHBIX OCOOCHHOCTEH MIIAQIIMX MIKOJBHUKOB, a TaKXe MOTHUBAIMOHHOTO |
TICUXO03MOIIMOHAIIEHOTO KOMIIOHEHTOB YPOKOB;
— MO3BOJISIOT oTpabaThIBaTh HaBBIKH, 3aKpeIUIsiTh  TMOJIyYeHHbIE 3HAHUS U
KOHTPOJIMPOBATH PE3YJAbTaThl 00yUeHUs, KaK B X0J/I€ KOKJIOTO ypOKa, TaK U B paMKaxX UTOTOBOTO ypoKa
110 MaTepuaiy pasjaena.

KoHTponbHBIE U TpPEHUPOBOYHBIE  PAOOTHI  JOJKHBI ~ OBITH  AJANTUPOBAaHBl K  €IUHOMY
roCyJapCTBEHHOMY 3K3aMEHY.

KoHTposIbHBIH MOYNb (XPOHOMETPaK 1O 5 MHUHYT) JOJDKCH BKJIOYATh KOHTPOJBHBIC 3a/IaHUS IS
CaMOCTOSITENTbHOW PaboOThl MO YpOKY (HE MeHee 3 THUIIOB B COCTaBE HE MeHee 3 3aJaHHil C OLIEHKOM
pesynbraroB). Kaxkmoe 3amaHWe [ODKHO HWMETh HE MeHee 2 BapHaHTOB, MpPH TOBTOPHOM
MIPOXOXKACHUM YYAIIUMCS KOHTPOJIBHOTO MOXYJ BapUaHT 3aJaHus JOJDKHO MEHSTHCS.
3ajaHuss MOTYT OLEHUBaThcs Kak 1 OanimoM, Tak MU OONBIIMM KOJUYECTBOM B 3aBHCHUMOCTH
OT YPOBHSI CIIO)KHOCTH M OT KOJMYECTBA BEIOPAHHBIX OTBETOB, OT TUIIA 33/1aHUSI.

Tunsl TpeHaX)epoB U KOHTPOJIbHBIX 3aJJaHUIl MPECTaBIEHbI B TA0IHULIE.
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Tabauya

Tunbl TpeHakepoB U KOHTPOJIbHBIX 32/IaHUIl MPeIcTaB/IeHbI B Ta0J/IUI1e

No

Tun 3a0anusn

Xapakmepucmuka

1

EMHUYHBINA
MHOECTBEHHBIN BBIOOD

Oo0yJaroIuiicsi JOJKeH BBIOpaTh OAMH WJIM HECKOJBKO
NPaBWIBHBIX OTBETOB M3 MPEUIOKCHHBIX BapuaHToB. OTBET
MOXET cojepxarh TekcT (¢ ¢opmynamu), (HOPMYIIbI,
n300paKEHUS WIH TEKCT ¢ U300paKeHUEM, ayIH0

Br16op JJIEMEHTa U3
BBINAJAIOIIEr 0 CIMCKa

[Tpu BBITIOTHEHUW  OTOTO  3aJaHUS  IOJIB30BATEIIO
MpeIaraeTcsl 3amoHATh MPOMYCKUA B TEKCTE, BBIOPAB OJUH
W3 BapUAHTOB  OTBETOB, IMPEICTABICHHBIX B  BHUJIC
BBIMAJAIOIIET0  CIHCKA.3aJaHue COACPKHUT TOJIBKO
TEKCTOBYIO HHGOPMAIHIO U (HOPMYJIBI.

YcranoBieHne
COOTBETCTBHH
nJIeMEHTaMU
MHOKECTB

MEXKITY
IBYX

[TomapHoe coeaMHEHHE OOBEKTOB, PACIIOJIOKCHHBIX B
CTONOMK. 3amaHue mpencTaBisseT co0oil OJIOKM TeKcTa u
WTFOCTPAIIMK, PACIIONIOKECHHBIE B JBa CTOJMIOMA. MoOXer
BKJIIOYaTh OJIOKH, HE COJCpIKalllie IMPAaBUIBHOTO OTBETA.
[Tosnp30BaTeEb, COCNUHSAS  TOYKH,  YCTaHABJIMBAET
COOTBCTCTBUA. COGI[PIH?IIOTC?I O6’I)CKTI)I B COCCHUX
cronbiax. Cronbern;r MOXET HMMETh 3arojoBOK. BapuaHT
OTBETa MOXET COJEP)KaTh TEKCT, (GopMyiy, H300pakKeHHE
WM M300pasKeHHE C TOJIHCHIO, ayIHn0

PeGyc — cooTBeTCTBHE

[TomapHoe COCIMHEHUE  OOBEKTOB,  PACIOJIOKCHHBIX
XaOTHUYHO. 3a/JlaHie TPEJCTaBIsACT COOOM HM300paKeHHUs,
PACTIONIOKEHHBIC XAOTUYHO. MOKET BKIIOYATh JIMIITHHE
n3o0paxenus. [lonb3oBaresnb, COEAUHSST ~ TOYKU Ha
M300paKCHUSX, yCTaHABIIUBACT COOTBETCTBUS.
CoenuHsitoTcss m00bIe OOBEKTHl. BapuaHThl OTBETOB IO
YMOJTYAHHIO TIEPEMEIITUBAFOTCS

JlobGaBneHnne moamuce K
M300paKeHUSIM

3aiaHue MOXKeT ObITh MPEACTABIEHO JBYMsI CIIOcO0aMu:

- OHO 00IIee M300pakeHHe, Ha KOTOPOM IOJB30BaTEIIO
HYXXHO pa3MeCTHTh HAANUCH (TEKCTOBbIE JJaHHBIE);

- OTJENbHBIE CaMOCTOSITETIbHBIE M300paKEeHHUs, K KOTOPHIM
MOJIb30BATEIIO HeoOXonuMo — mojxo0paTe  HOJIHMCH
(TekcToBbIE JaHHBIE). JlonmyckaeTcst HaJIn4yue
HEeNpaBUIbHBIX BApUAHTOB MOJNKCEN AJIs IePETaCKUBAHUS

IlogcTaHOBKa IEMEHTOB B
MPOITYCKU B TCKCTC

[Ipu BBITOJIHEHWN 33J]aHUSI HA BCTABKY JJICMEHTOB B TEKCT
(mepeTacKkuBaHMWE) YydYameMyCs TMpeIaraeTcs pa3sMeCcTHTh
MpeNIoKEHHbIE BapUAHTHl OTBETOB B IPOIMYCKH B TEKCTE.
ConmepkUT  TOJIBKO  TEKCTOBYlO  wHpopmaruio  (0e3
n3o0paxkenuit).  [lomyckaercss Haiau4ue HEMPaBHIBHBIX
BapHaHTOB OTBeTa IS  IepeTacKuBaHus (Hampumep,
MepeTackuBaHUE JBYX BapHaHTOB OTBETOB U3  TPEX
MPETIOKECHHBIX )

TTogcTranoBKa 2JIEMEHTOB B
MPOITYCKH B TaOJIHIIE

[lpu BBHITONIHEHWHM 3aJaHUS Ha BCTaBKY OJJIEMEHTOB B
Tabnauiy  (mepeTacKuBaHWE) ydalleMycs TIpejiaraeTcs
[Pa3MECTUTh PEUIOKEHHBIE  BapUaHThl  OTBETOB B
HE3alOJTHEHHbIE SYeUKH TaONHIBI MOXKET COJEpKaTh Kak
TEeKCTOBYIO MH(poOpMaIHio, GOpMYIbl, TaK U H300paKEHHUS.
He nomyckaercss HanW4yue JIMIOTHUX BAapHAHTOB OTBETa IS
NepeTacKUBaHMS
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KpoccBopn

[Ipy  BBINOJHEHUM JAHHOTO 3aJaHUSl  IMOJIb30BATEIIO
npeajaractcsa 3aHCCTH OTBCTHI HAa MPCAJIOKCHHBIC BOIIPOCHI
B  MYCTbIC S4Yeiku  KpoccBopaa. BBox  oTBeTOB
OCYIIECTBJISIETCAC  MOMOIIBIO  MOJICTAHOBKH OYKB,
[PacroJIOKEHHBIX MMOJA KpoccBopaoM. KpoccBopa He MOXeET
conepkath 6omee 10 cioB

CoptupoBka 3JIEMEHTOB
110 KaTeropusM

[Ipu BBINIOJHEHWU 33JaHUSI «COPTHPOBKA 3JIEMEHTOB II0
KaTeropusiMm» (3amonmHeHWE ~ TAONMIBI)  y4daliemycs
npeuiaraeTcsi  pa3MeCTUTh  IPEIUIOKCHHBIC  BapHUaHTHI
OTBETOB IO HECKOJBKMM KOJOHKAM II0 YKa3aHHOMY
kputeputo. He nomyckaercss Hamuyue JIMITHUX BapUaHTOB
oTBeTa s TeperackuBaHusa. OOUH M TOT K€ BapUaHT
OTBETa HEJB3sl TEPeTalluTh B JBE WIM 0oJiee KOJIOHKHU
OoIHOBpeMEHHO. KomoHKK 00s3aTenbHO JTOIDKHBI HUMETh
3aroJOBKH

10

BoccranoBnenue
MOCJICI0OBATCIIbHOCTH
DJICMCHTOB
COPHU30HTAJIBHOC
BCPTHUKAJIBHOC

PaccranoBka AJIEMEHTOB 1O  MHOPAIKY.  3ajaHue
MPEJCTABISET 3JEMEHTHI, PACHOJIOXKEHHBIE Opye 3a OpyeoM
B CTPOKY (TOPU30HTAIBHO) WK 00UH HOO Opyeum B CTONOEI
(BeprukanbHO). [lonmb30oBarenib, MEHsAsE  MX  MECTaMH,
yCTaHABJIMBACT IPAaBHIBHBIA TMOPSIOK. B 3amaHum Moxer
OBITh HECKOJIBKO IOCJIEJIOBATENBHOCTEN - HECKOJBKO CTPOK
win  cronbmoB. ComepxaTh MOXKET Kak TEKCTOBYIO
nH(pOpPMAIHIO, TaK B (HOPMYJIBI, U N300pasKEHUS

11

Mo3zauka

[pu BBIIIOJIHEHUHM  JAHHOTO  3aJaHusl  ydaliemycs
npeuiaraetcsi coOparb W3 TPEACTABICHHBIX 4YacTed -
¢daiioB  nU300pakeHHUe. I[lpu  3anycke  3amaHus
MOJIb30BATEI0  MPEJCTAaBIEHBl JBE OO0JIaCTH.  cjeBa
ABTOMATHYECKH TIepeMeIIaHHbIe (aiiibl, crpaBa - 00JacTh
coopa wuzoOpaxkenus. M3o00paxkeHHEe MOXKET COCTOSITh HE
O6onee uem u3 12 ¢aitnos. Ilpu kimke mosb3oBaTens Ha
¢aiin, on nmosopaunbaercs Ha 90°. Bee daiinsl HE0OX0IUMO
COCAMHUTh JpPyr C JPYroM TakK, 4YTOOBI CIIOKHIIACh
KapTUHKa. B ciydae ecnu (aitnel coeqMHEHBI BEPHO, OHH
MPUMArHMYUBAIOTCS IPYT K IPYTY

12

[ToguepkuBanue,
3a4epKUBaHUE PJIEMEHTOB

IIpy  BBINONHEHMHM [JAHHOTO 3aJaHUs  I10Jb30BATEIIIO
MpeIaraeTcsl IMOAYEPKHYTh WM 3a4E€pPKHYTh JJIEMEHTHI,
YIOBJIETBOPSIIOIINE YCIOBHIO 3ajlaHus, BbIOpaB OJIOK C
4YepToil M BBLACTUB HEOOXOAUMBbIE 3JIeMEHThl. OTBETHI
MOTYT OBITh TNpEACTaBIE€Hb B BHJAE TEKCTa WIM (HOPMYIL
HeoOxomumble i momdepkuBaHus /[  3a4epKUBaHUS
AJIEMEHTBl MOTYT HaXOJWTHCS KaKk BHYTPU TEKCTa, TaK U B
Havasie ab3ama. Bo m30exxanume MOACKa30K TMOJIb30BATENb
JOJDKEH MMETh BO3MOXHOCTh TOMYEPKHYTh / 3a4€pKHYTh
Kak [IPaBUJIbHBIE OTBETHI, TAK U HEIIPABUJIbHBIE.

13

Brinemenne nBeToM

[Ipn  BBINOJHEHWH JAHHOTO 33JaHUS  TOJIH30BATEIIO
mpeajaracTcsa BBIJACJIUTH IBETOM DJIEMEHTHI,
YIOBJIETBOPSIIONINE YCIOBUIO 3aJaHusi, BBIOpaB OJOK ¢
HeO6XO)II/IMI)IM OIBETOM u BBIJICJINB HeO6XOJIHMBIe
aneMeHThl. OTBEThI MOTYT OBITH MPEACTaBICHBI B BHIIE
TEeKCTa WA POPMYII, UITH U300paKEeHUMN.
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14

OunBopa - aHMVIMHUCKHI

KpPOCCBOP/I

Brinenenue cioB 1BeroM. Ilpu 3amycke 3amaHus
MOJIb30BATENI0  MpEACTaBlieHa TaOIuIIa, 3aIl0JIHCHHAS
OykBaMHU. Ydamemycs TMpeajiaracTcsi HaWTH W BBIICITUTH
OJIHUM HJIM HECKOJbKMMH (B 3aBHCHMOCTH OT 3ajJaHus)
LBETAMHU  CJIOBAa  IIO TOPU3OHTAIM M BEPTUKAIH
MaKCUMaJbHBIN pazMep Tabmunsl 10X10

15

Bson C  KIABHATYpPBI
IIPOIYILEHHBIX 3JIEMEHTOB
B TEKCTE

IIpy BpIMONHEHMM 3aJaHUS HAa BIKCHIBAHWE YyYal[UNCs
CaMOCTOSITENILHO (DOPMYIUPYET U 3aIHUCHIBACT MPABUILHBIN
OTBET MWJIM 3allOJHAET IIPOINYCKM B TEKCTE CIOBOM,
CJIIOBOCOYCTAHUEM MIJIM YUCIIOM.

16

ABTOMAaTHUYECKH
3a0JIHSAEMbIA KPOCCBOPJ

3ajaHne TpejlaraeT ydalluMCsi OTBETHUTh Ha BOIIPOCHI, B
pe3ynbTaTe MPAaBWIBHBIX ~ OTBETOB  aBTOMATHYECKH
OTKPBIBAIOTCSl CJIOBa B KpoccBopie. Bompockl B 3amaHumn
MOTYT  COAepaTb Kak TEKCT, TaKk U  (Qopmymy,
n3o0pakeHue. MakcuMalibHOE KoJimuecTBO BompocoB - 10.
Bce Bonpockl B KPOCCBOP/IE TOJDKHBI OBITH OTKPBITOTO THIIA
(BBOJ OTBETA C KJIABHATYPbI), OTBETOM Ha KOTOPBIC TOKHBI
OBITh 1eIbIe yncia. [Ipy HempaBUIIBHOM OTBETE Ha BOIIPOC -
CJIOBO B KPOCCBOPJIC HE OTKPHIBACTCS

17

CMeEXHBIH
(aBTOMATHYECKH
3aI10JIHSIEMbIH)

rpad

3ajaHue npeiaraeT MoJib30BaTeIl0 OTBETUTHh HAa BOIPOCHI.
B pesynbTaTe npaBWIBHBIX OTBETOB I0JIb30BATEIb YBUJIAT
pucyHok. Ilpu 3anmycke 3agaHusi 1OJIB30BaTENb BUIUT
pabouyro obiacTh, B JIEBOM YacTH KOTOPOW MpEACTaBICHBI
3a/laHusl, a CIpaBa - MHOXKECTBO NPOHYMEPOBAHHBIX TOYEK.
KonnuectBo Bompocos - He Oonee 20. Bomnpocsl B 3ananuu
MOTYT COJEpXaThb TEKCT WM (QOpPMYIly H MOTYT OBITh
TOJBKO OTKPBITOTO THMa (BBOJX OTBETa C KJIaBHATYPHI),
OTBETOM Ha KOTOpBIE JIOJKHBI ObITh Lienble uncia. Ilocie
BBIITOJIHEHUSI BCEX 3aJaHUi, OporpaMma aBTOMATHYECKU
MOCJIEZIOBATEIbHO COEAUHUT JIMHUAMU TOYKH, HOMepa
KOTOPBIX COOTBETCTBYIOT BIMCAHHBIM OTBETaM

18

JIenta Bpemenu

[pu 3allycKe  3aJaHuisl  TOJIb30BATENII0  BBIBOJHUTCS
BpEMEHHAs IIKaja C HAaHCCEHHBIMU Ha HeE naTaMmu, JIaThl
MOFYT COHpOBO)K}IaTI)CSI IIOAIIUCSIMU, KOMMeHTapI/ISIMI/I. HO)]
BPEMEHHOW IIKAIOH HaXOIATCS HM300pa)KCHHUs, TEKCT, WU
TEKCT c M300paKEeHUSIMH, CUMBOJIM3UPYIOLIIUMU
OTIpEJIeICHHbIC UCTOPHUYECKUE COOBITHS, 31M0XH, AaThl. CyTh
3aJaud - MPaBWIBHO paclpeieiuTh COOTBETCTBYIOIINE
DJIEMEHTHI Ha BpPEMEHHOU Imikasie. KoauuecTBO 3JieMEHTOB
JUIst pasmenienus - He 60omaee 10

19

KacToMHBIll HHTEpAaKTUB

TpeHaxxepsl MO pPENICHUIO OMOJOTHYECKHUX 3a/ad, 3aJlaHus
Ha BBIBOJ (OPMYII, HHTEPAKTUBHBIE TECTHI

[Ipu sToM B KaxaoM ypoke 3amanuii tuna 1 nomkHo ObITh He Oonee 20% oT ymcna BcexX 3amaHUil
(TecTOBBIX BOIPOCOB), 3amanuii TumoB 2, 3, 5, 6, 7, 9, 10, 12, 13, 15- ne 6onee 30% wu 3agaHuii THIIOB
4, 8, 11, 14, 16, 17, 18, 19 - e menee 50%. HeoOXoammo HCIONB30BaTh HE MEHEE [ Pa3IUYHBIX
BUJIOB 3a/laHui Tra interactive-question u ne menee 10 pa3auyHBIX BUIOB 3aJaHUN OCTAIbHBIX THUIIOB.
Jns kaxaoro BWAa 3agaHUN mpeaycMoTpeHbl auddepeHIpoBaHHbIe 3aJaHus A Pa3IUYHbBIX
KaTeropuii IKOJFHUKOB KaK MHHUMYM TpeX BapHaHTOB: ciokHoro (A), cpeaneit cioxuocta (b) u
nerkoro (B). [ns 3amanmst tuma 1 npuBeneH mnpumep Takux 3amanuil. [uddepeHnmpoBaHHBIN

MOAX O/ TIOJDKEH COOIOAATHCS M IS IPYTUX TUTIOB 3a1aHUH.

Oco0eHHOCTH OPpraHM3aluM KOHTPOJIS 10 y4eOHoMYy Kypcy «bnosnorus».
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JInst KOHTpOJIsI W OICHKM 3HAHWUM M yMEHUH 1o ydeOHOMY Kypcy «buonorusi» B YCIOBHSIX
TUCTAHIIMOHHOTO OOY4YEeHHs HCIOJNB3YIOTCS pa3jiMyHble MHChMEHHBIE paboThl, KOTOpBIE HE
TpeOYIOT pa3BepHYTOT0 OTBeTa C OONBIIMMHU 3aTpaTaMH BpPEMEHH, a TakKe CaMOCTOSTEIbHbIE
IpakTHUYeckhue paboThl € KapTamu, MOpuOoOpamMH, MOJACISIMH, JabOpaTOPHBIM O0O0OPYIOBAHUEM.
dopmMa KOHTPOJBHBIX H3MEPUTENbHBIX MaTEpUajoB JOJDKHA KOPpPEIHpOBaTh C  aKTyaJbHOM
(dopMOli  KOHTPOJIBHBIX ~ M3MEPUTENIBHBIX MaTepPHajoB, HCHOJIb3YEMBIX B paMKaX HMTOTOBOH
aTTecTaluu 1o OMOJIOTHH B paMKax €IMHOTO IOCYAapCTBEHHOTO 9K3aMeHa.

[lpu nucemennoll nposepke 3HAHMKW TO TPEIMETY HCIOJIB3YIOTCS TaKWE KOHTPOJbHBIE PabOTHI,
KOTOpBIE HE TPEOYIOT IMOJIHOTr0, 0OCTOSTENHFHOIO MUCHBMEHHOTO OTBeTa. Bee 3amanus nenecoodpasHo
nuddepeHMpoBaTh MO  YPOBHSAM  CIOKHOCTH  (0a30BbIif, TOBBIINICHHBI W BBICOKHIi), YTO
MO3BOJIUT OOYYAIONIUMCSI BBIMONHITh UX C YU4ETOM CBOUX WHIUBUIYaTbHBIX OCOOCHHOCTEH.
Cnenuduueckord  (GopmMoil  KOHTpOds  sBIAETCA  paboma ¢ npubopamu,  1aOOPAMOPHLIM
obopyoosanuem, mooenamu. OCHOBHAS ILEJIb OSTHX IPOBEPOUYHBIX PadOT: OMpEACTCHHE YPOBHS
pa3BUTHS YMEHUH IIKOJBHUKOB paboTarh ¢ OOOpYIOBaHMEM H TPOBOJIUTH OSKCIEPUMEHTAIBHBIC
WCCIICIOBAaHMS W ONKCAHHS B YCIOBHUSX BUPTYAIBHOH 1a00opaTropuu, TUIAHUPOBATH HAOIIOJICHHC WU
OIIBIT, BECTU CAMOCTOSITEIILHO MPAKTHYECKYIO PadoTYy.
3aaHue MOXKET CUYUTAThCS BBHIMIOJHCHHBIM, €CJIM 3alMCaHHBIA/BBIOPAHHBIA OTBET COBIAJACT C
BEPHBIM OTBETOM. 3aJaHUsl MOTYT OLIEHHWBaThcA Kak 1 GayioM, Tak ¥ OOJBIIMM KOJMYECTBOM B
3aBUCHMOCTH  OT YpPOBHS CIIO)KHOCTH  3aJaHwus, oT KOJIMYECTBA
BBEJICHHBIX/BBIOPAHHBIX OTBETOB, OT THIIA 33IaHUSI.

Hopmul oyenok 3a 6ce 61wl npogepounvix pabom

o 5» — YPOBCHb BBITTIOJIHCHUS Tpe6OBaHI/II7I 3HAQYMTECIILHO BBIIC YAOBICTBOPUTEIBHOTIO.

® OTCYTCTBHE OIMOOK, KaK MO TEKYIIeMy, TaK W M0 HpeAblAyleMy y4eOHOMY Marepuany,
e e 0oJiee OQHOTO HELOUETA.

¢ «4» — ypOoBEHb BBIIOJIHEHUS TPEOOBAHUI BBILIE Y OBIETBOPUTEIHHOIO:

e HanuuKe 2-3 omunOoK Win 4-6 HeJ0UETOB MO TEKYyLIEMY ydeOHOMY MaTepuay;, He Oonee 2
oMOOK WM 4 HEJIOUETOB 10 POIIECHHOMY MaTepuaiy;
® 1ICI10JIb30BaHKE HEPallMOHAIBHBIX IPUEMOB pellieHus] ydeOHOH 3a1aun.

® «3» — TOCTATOYHBI MUHUMAJIbHBIN YPOBEHB BBHIIOJHEHUSI TPEOOBAHUH, MIPEIBIBISIEMBIX K KOHKPETHON
pabore:
e He Oosee 4-6 ommbok unu 10 He0UeTOB MO TEKYyLIEMY y4eOHOMY MaTepuaty,

eHe Oonee 3-5 ommbok wim He Ooyiee 8 HETOYETOB MO MPOIIEHHOMY y4eOHOMY MaTepuaiy.
® «2» — YpOBEHb BHITIOJTHEHHUS TPEOOBAHMIA HIKE YIOBIETBOPHTEIBHOTO:

e Hajmure Oosiee 6 ommOoK miau 10 HeTOYETOB 1O TEKYyIEeMYy MaTepHaly; 0oJiee S ommubok
i Oosee 8 HeTOUETOB 1O MPOHACHHOMY MaTepHay.

KOHTPOJIBHO-USMEPUTEJIBHBIE MATEPHUAJIBI ITO BUOJIOI'U (mpuMepsbI)

1. BpiOpaTh OIMH W/JIH HECKOJbKO NPABWIBHBIX OTBETOB M3 MNPEII0:KeHHBIX
BAPHAHTOB.

A. 3aKOHOMEpHOCTH Tepe/laun HACcIEeICTBEHHBIX TPU3HAKOB U3Y4aeT. ..

Tun BapranToB oTBeTOB: BriOepuTe snement (TekcToBbie, ['paduyeckue, KomOMHUpOBaHHEIE)

BapuaHTbI 0TBETOB:
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1) 'eneruka 2) Cucremartuka
3)Antponoinorus 4) buoxumus

b . Bce )xuBble OpraHu3Mbl UMEIOT:
1) spo B KJIETKE;

2) CrocOOHOCTH K (POTOCHHTE3Y;
3) KJIETOYHOE CTPOCHHE;
4) HEpBHYIO CUCTEMY.

B.Boibepute nBa BEepHBIX OTBETAa W3 IATH W 3alMIIUTE UUGPBI, MOA KOTOPHIMU OHU
YKa3aHBbl.

B. U3 npuBeneHHBIX GOPMYTUPOBOK YKAXKHUTE MOJIO0KEHUS KJIETOUHOU TEOPHH.

1) Ommog0TBOpEHNE — ATO MPOIECC CIUSIHUS MYKCKOH U )KEHCKOHN TaMeT.

2) Kaxxnas HOBast JouepHsis KJeTKa 00paszyeTcs B pe3yibTare JAelieHUs: MaTePUHCKON. 3) AenbHble
TEHBI B MPOIECCE MUTO3a OKA3BIBAIOTCS B PA3HBIX KIIETKAX.

4) Pa3BuTHE OpraHu3Ma ¢ MOMEHTA OILUIOJJOTBOPCHUS SHIEKICTKH 10 CMEPTH OpPraHU3Ma Ha3bIBalOT
OHTOT'€HE30M.

5) Kietku Bcex opraHu3MOB CXOJIHBI 10 CBOEMY XUMUYECKOMY COCTaBY M CTPOCHHUIO.

2.  3amoJHUTHL TPONYCKH B  TeKcTe, BbIOpaB OAMH M3  BAPHMAHTOB  OTBETOB,
NpeICTABIIEHHBIX B BHIe Bbinajawmero cnucka. ( [MoacraHoBKka 3JieMEHTOB B TPONYCKH B
TeKcTe)

«OTnuuue pacTUTENbHOM KIETKM OT JKMBOTHOM». BCTaBbTE IMPOIYIIEHHbIE TEPMUHBI U3
IIPE/UIOKEHHOTO TEpEeYHs, HCIONb3ysd Ui 3Toro uudpoBble 0003HAYeHMS. 3alMIIUTE B TEKCT
(Pl BHIOPAHHBIX OTBETOB, a 3aTeM IOJIYYUBINYIOCS IOCIEIOBATEILHOCTh IH(P (IO TEKCTY)
BIIMIINTE B IPUBEAEHHYIO HIDKE TaOIHILYy.

OTJINMYUE PACTUTEJILHOM KJIETKH OT )KUBOTHOM

PacturenbHas kieTka, B OTJIIMYHME OT >XKMBOTHOW, HMMEET KPYITHbBIC (A), koTopbIe Y
CTapbIX KIIETOK (b) u BBITECHSIOT AOpPO KIETKM H3 IeHTpa K e€ obornouke. B
KJIETOYHOM COKE€ MOTYT HaXOAHUTHCS (B), KoTopble TpPUAAIOT € CHHIOI,
¢buoneToBylo, MaJTHHOBYIO OKpacKy u Ip. O6omnouka pacTUTENTHHOM KIIETKH
MIPEUMYIIECTBEHHO COCTOUT U3 @).

I[NEPEYEHb TEPMMHOB:

1) xmoporutact ‘2) BaKyOJIb ‘3) MIUTMEHT 4) MUTOXOHAPUS ’

’5) CIIUBAIOTCS

6) pacmagaroTcs ‘7) LEJUTI0I03a 8) rioko3a
3.BoccTaHoB/IeHHE IPABWIBHOM MOC/IE10BATEILHOCTH.

3axaHusi 0a30BOr0 YPOBHSI — COCTABHTH IIOCJIEA0BATE]LHOCTh M3 3-X 3J1€MeHTOB OTBETOB
Yemanoeume, 6 kakoul nociredoeamenbHOCmMU 0OpA3VIOMCA CMPYKMYypul MOJIEKYIbl OeNKa:
1) nonumenTHIHAS IETTH

2) x1yOoK MM riaodysa

3) monuIIenTHIHAS CITUPAITH

4) cTpyKTYpa U3 HECKOIBKUX CYObEIMHHUIL

Yemanosume, 6 kaxoti nociedogamenbHOCMu NPOUCXOO0SM NPOYECCbl MUMO3A.:
1) PacxoxmeHre ceCTpUHCKUX XPOMATH/I.
2) Cniupanu3anusi XpoMOCOM.

3) O6pa3oBanue MeTadazHON TIIACTUHKH.
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3ananue OTHOCUTCH K TOBBINIEHHOMY (cocTaBUTH
10CJIeI0BATEJILHOCTL MX 6 U 00Jiee OTBETOB)

Yemanosume nocnedosamenvHocms cmaouil 6 JHCUSHEHHOM YUKIe 3e1éH020 MXd, HAYUHAS
npopacmanus  CHOpbL. 3anuwume 6  mabnuyy — CcOOMEEmMCmeyuyio
nocnedo8amenbHOCHmb YU

1) pa3BuTHE JIUCTOCTEOCIHPHOTO PACTEHUS 2) CO3pPEBaHUE

CIIOp B CIIOPaHTUU

3) mpopactaHue Ccriopsl U 00pa3oBaHKE MTPOTOHEMBI

4) obpa3zoBaHUE TaMET U OIUIOJJOTBOPCHHE

5) hbopmMupoBaHKE MOJIOIOTO CIIOPO(UTA U3 3UTOTHI

YPOBHIO CJI0KHOCTH

Yemanosume nocnedosamenvbHocms npoyeccos, nNPOUCXo0AUUX 8 X00e Melo3d.
1) pacnonoxenue mnap roMOJIOrHYHBIX XPOMOCOM B 9KBATOPUAIBHON MIIOCKOCTH
2) KOHBIOTAIUs, KPOCCUHTOBEP

3) pacxokaeHUE CECTPUHCKUX XPOMaTH/]L
4) oOpa3oBaHKE TAIUIOUIHBIX S/IEP C OJHOXPOMATHIHBIMH XPOMOCOMAaMH 5)
PACXOKACHUC TOMOJIOTMYHBIX XPOMOCOM

4, ITopcTranoBKa 31€MEHTOB B IMMPOIMYCKHU B TCKCTC.

ﬂonozmume cxeMy:
OO061mas ouoorus

Yuenue o ? I'enetuka ? Monekymsip ~ [?
KJIETKE Hast
OuoI0rus
? buonoruss  Mzmenuusocm Y myduieHue ? Yaenwue o
pa3BUTUS b nopoJ POMCXOXKIE
TKaHEeH u PKHMBOTHBIX U HUH KU3HU
HacneocmeenH |COPTOB
ocmb pacTeHui
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