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MHNOACHUTEJIBHAS 3AIINCKA

[Iporpamma no yaebromy mpenmety "buonorus" (manee - buonorus) Ha ypoBHE CpeqHero ooiero oopasoBanus paspabortana Ha ocHOBe DenepaabHOTO
3akoHa oT 29.12.2012 Ne 273-03 «0O06 obpazoBanmnu B Poccuiickoit ®eneparim», PI'OC COO, Konnemniun npenogaBanus yaedHoro npeamera «buomorusny n
OCHOBHBIX TOJIOKEHUH (hefepanbHOit paboueii mporpaMMBl BOCTTUTAHWS.

YueOusrii mpenmet «buonorus» yrioyonénnoro ypoBHs n3ydenus (10—11 xmaccer) sBnsieTcst OTHUM U3 KOMIIOHEHTOB IpeAMETHOM obmacT «EcTecTBeHHO-
HayuHble npeaMeTsy. CoriacHo nonoxeHmsiMm @I'OC COO npodunbHble yueOHBIE TpeAMETH, U3ydaeMble Ha YTIyOJEHHOM YPOBHE, SIBIISIOTCS CIHOCOOOM
nuddepeHIanuy 00y4eHHs Ha YPOBHE CPEIHET0 00IIero 00pa3oBaHus U IPU3BAHBI 00ECIICUNTh TPEEMCTBEHHOCTh MEXK,Ty OCHOBHBIM OOIIMM, CPEITHUM OOIIIHM,
CpeIHUM MPO(HEeCCHOHATIBHBIM M BBICIIUM 00pa3oBaHuEeM. B TO ke BpeMsl KaK bl 3 3TUX YUCOHBIX MPEIMETOB J0DKECH OBITh OPUEHTHUPOBAH HA MPUOPUTETHOS
peuieHre 00pa30BaTeNbHBIX, BOCIUTATENBHBIX M Pa3BUBAIOIIMX 3a/a4, CBA3aHHBIX C MpOoOpHEeHTanuell 00ydYalolmMXCcsi ¥ CTUMYJIMPOBAaHHEM HHTEpeca K
KOHKPETHOH 00JIACTH Hay4YHOTO 3HAHUS, CBA3aHHOTO C OUOJIOTHUEH, METUIIMHOM, SKOJIOTUEH, IICUXOIOTHEH, CIIOPTOM HJIM BOCHHBIM JICJIOM.

[Iporpamma o yue6HOMY npenmery "buonorus" naér npencraBieHne o UeMd W 3ajadax H3ydeHHs ydeOHoro npeamera «buonorusy Ha yriayOonéHHOM
YPOBHE, Ompefensier 00g3areibHoe (MHBapHaHTHOE) MPEMETHOE CoJepKaHue, ero CTPYKTYpUPOBaHUE MO pas3lieiaM W TeMaM, paclpeliesieHHe 10 Kilaccam,
PEKOMEHIyeT MOCIe0BATENILHOCTh U3YUEHHs YUeOHOTO MaTepuaia ¢ Y4ETOM MEXKIIPEIMETHBIX M BHYTPHIIPEIMETHBIX CBSI3€H, JIOTUKK y4eOHOTrO mpoliecca,
BO3PACTHBIX OCOOEHHOCTEH oOyuaromuxcs. B nporpamMe 1o OMooruy peain3oBaH NPUHIIKI IPEEMCTBEHHOCTH ¢ U3yUeHHEM OHOJIOTHH Ha YPOBHE OCHOBHOTO
obmiero oOpazoBaHusl, Onarojapsi YeMy MPOCMATPUBAETCS HANPABICHHOCTh Ha MOCIEAYIOIIee pa3BUTHE OHMONOTHYECKMX 3HAHWH, OPHUEHTHPOBAHHBIX HA
(hopMHpOBaHUE €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, SKOJIOTUIECKOTO MBIIUICHUSI, IPECTABICHUI O 3I0POBOM 00pa3e KM3HHU, Ha BOCIIUTaHUE OEpeKHOTO
OTHOILIEHUS K OKpY’Kalolle mpupoHoi cpene. B mporpamme mo OMoiornu Taxke moka3aHbl BOSMOXHOCTH y4eOHOTro mpenmeTa «buonorusy B peann3anuu
tpedoBanuit ®I'OC COO k muaHupyeMBIM JIMYHOCTHBIM, METAINPEAMETHBIM W MPEIMETHBIM pe3ysbTaTaM oOydeHHs ¥ B (DOPMUPOBAHWH OCHOBHBIX BHJIOB
y4eOHO-TI03HABATENILHON JIETETHLHOCTH, 00YYAIOIIUXCS TI0 OCBOCHUIO COJIEPXKAaHUsI OMOJIOTMUYECKOro 00pa3oBaHysl HAa YPOBHE CPEJHEro o0Iiero 00pa3oBaHHsI.

VYueOublii npeamer «buonorus» Ha ypoBHE CpeHero oOIero o0pa3oBaHHUs 3aBepllacT OMOJIOTHYECKOe 0Opa3oBaHHE B IIKOJIE M OPHEHTHPOBaH Ha
pacuIMpeHue U yriyOJieHue 3HaHUM, 00YJaroIIUXCs O KUBOU MPUPOJIE, OCHOBAX MOJICKYJISIPHON M KJIETOUYHOM OMOJIOTHH, IMOPHOJIOIHH U OUOJIOTHH Pa3BUTHS,
TeHETHKH, CeJIEKIINH, ONOTEXHOIOTHH, IBOJOIMOHHOTO YUYEHHUS U SKOJIOTHH.

Nzyuenne yuebHOTO mpeaMera «buosnorus» Ha yriayOJIeHHOM ypOBHE OPHEHTHPOBAHO HA MOATOTOBKY OOyHYaIOUIMXCS K MOCIENYIOMIEMY MOIYYEHUIO
OHoNIOTHYECKOro 00pa30BaHKs B By3aX W OpPraHM3allUsIX cperHero mnpodecCHOHaTbHOTO oOpazoBaHus. OCHOBY €ro COJEpIKaHHS COCTaBISIET CHUCTEMa
OHMOJIOTUYECKUX 3HAHWH, TIONYYEHHBIX IPH U3yYSHUH 00YYaIOIIMMHUCS COOTBETCTBYIOIINX CHCTEMATHYECKUX Pa3/esioB OMOJIOTHH Ha YPOBHE OCHOBHOTO O0IIETro
oOpa3zoBanus, B 10—11 kmaccax 3TH 3HAHUS TOIYYarOT pa3BuUTHE. Tak, paclIUpeHbl U YriayOJIeHbl OMOJIOTUYECKHUE 3HAHUS O PACTCHUAX, KUBOTHBIX, TPUOaX,
OaKTepusX, OPraHW3ME 4YeJOBEeKa, OOIIMX 3aKOHOMEPHOCTSIX J>KH3HH, JOTOJHUTEIHHO BKIIOYCHBI OWOJIOTHYECKHE CBEACHUS NPUKIAJHOTO M TIOUCKOBOTO
XapakTepa, KOTOphIe MOKHO UCIOJIh30BATh KaK OPHEHTHUPHI JIIS TTOCIEAYIONIeTo BpIOOpa npodeccun. Bo3MokHa Takke MHTETpalys OMOJOTHYEeCKUX 3HAHHUN C
COOTBETCTBYIOIIMMH 3HAHUSMHU, TOJTYICHHBIMUA 00yUYAIONTUMHUCS MTPH U3YYCHUU (PU3UKH, XUMUH, Teorpad)iu 1 MaTEMAaTHKH.

CrpykTypa mporpamMmbl 1o yuyeOHOMY npeamety "buonorus" oTpakaeT CUCTEMHO-YPOBHEBBIM M DBOJIOIMOHHBIA MOAXOJbBl K U3YUYECHUIO OHMOJIOTHU.
CornacHo UM, U3y4alOTCs CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIC JIJIS KUBBIX CHCTEM Pa3HOTO YPOBHS OpPTraHU3aI[UH, 3BOJIOIMH OPraHUIeCKOro MUpa Ha
3emite, COXpaHEeHUs OMOJIOTHYECKOT0 pa3HOOOpa3us TuiaHeThl. Tak, B 10 kimacce u3y4aroTcss OCHOBBI MOJICKYJIIPHOW M KJICTOYHOH OMOJIOTHH, YMOPUOIIOTHU U



OMOJIOTUH PA3BUTHSL, TEHETUKU U CEJICKIUH, OMOTEXHOJIOIMU U CUHTETUYECKOM OHMOJIOTHH, aKTyaIu3UPYIOTCs 3HaHU 00y4aromuxcs o OOTaHHUKE, 300JI0THH,
aHatomuH, (pusuronornn yenoseka. B 11 kmacce nzydaroTcs 3BOITIOIMOHHOE YI€HUE, OCHOBBI 9KOJIOTHH U YUeHHe o ouocdepe.

VYuebublii npeamer «buonorus» mpusBaH 00eCIEYUTh OCBOEHHE OO0y4aroIMMHCS OHMOJOTMYECKMX TEOPHH M 3aKOHOB, MAEH, NIPHUHLMIIOB U IPaBUIL,
JISKAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHBI MUPa, 3HAHUH O CTPOEHUH, MHOT000Pa3uy 1 0COOEHHOCTSIX KJIETKH, OpraHu3Ma, HOMyJISILnY,
OMOIIEHO03a, IKOCUCTEMBI, O BBIAAIOLINXCSI HAYIHBIX JOCTH)KEHUSIX, COBPEMEHHBIX HCCIICAOBAHUAX B OMOJIOTUH, IPUKIIAIHBIX ACIIEKTaX OMOIIOTHYECKUX 3HAHHM.
J111st pa3BUTHS U IOJIEpKAHUS HHTEepeca 00yJaromuxcsi K OMOJIOTUH HapsAy CO 3HAYUTENBHBIM 00BEMOM TEOPETHYECKOTO MaTeprala B COIep>KaHUU TPOTPAMMBI
1o OUOJIOTHH TPEyCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHUS W Pa3BUTHS TOW WM MHON 001acTH OMOJIOTHH, BKJIAJIOM OTEUYECTBEHHBIX U 3apyOe:KHBIX
yUY€HBIX B pellIeHNE BKHEHIIINX OMOTOTHUECKIX U SKOJIOTHYECKHUX MPOOIIEM.

Henp u3yyenus: yaeOHoro npeamMeta «buosorus» Ha yriyOJIEHHOM ypOBHE — OBIaJIeHHUE OOyYaroIIUMUCS 3HAHUSAMHU O CTPYKTYpPHO-(QYHKIHOHATBEHON
OpTaHU3alliy JKMBBIX CHCTEM Pa3HOrO paHra M MPHOOpPETEeHHE YMEHHWI HCIOJb30BaTh 3TH 3HAaHUS B (OPMHPOBAHHM WHTEpeca K OMpelesEHHON 00macTu
po(eCCUOHATIBHOMN IeATEIbHOCTH, CBA3aHHOM ¢ OMOJIOTHEH, MU K BRIOOPY YYEOHOTO 3aBEACHUS IS IIPOJIOJIKEHHSI OMOJIOTMYECKOT0 00pa3oBaHusl.

JocTmxeHre nenn u3ydeHus yaeOHoro npeamera «brnonorusi» Ha yriyOl€HHOM ypoBHE 00ecTieqnBaeTCs PEHICHUEM CIISAYIOIINX 3a1ay:

OCBOCHHE OOYYAIOUIMMUCS CHCTEMBl OHONOTMYECKHX 3HAaHWW: 00 OCHOBHBIX OHOJOTHMYECKHX TEOPHUSIX, KOHILENIMAX, THIOTE3aX, 3aKOHaXx,
3aKOHOMEPHOCTSIX W IPaBUIIaX, COCTaBJSIIONIMX COBPEMEHHYIO €CTECTBEHHO-HAyYHYI0 KapTHHY MHpPa; O CTPOCHHWH, MHOT0OOpa3MH W OCOOEHHOCTSIX
OMOJIOTHYECKUX cUCTeM (KJIeTKa, OpTaHu3M, MOMYJSLus, BHUJ, OnoreomeHo3, Ouocdepa); 0 BBLIAIONIMXCS OTKPBITUAX M COBPEMEHHBIX HCCIICAOBAHHAX B
OHOJIOTHH;

O3HAKOMJICHHE OOYYaIOIIMXCS C METOJaMHU TO3HaHUS KMBOH NPUPOJBI: UCCIEOBATEIILCKUMH METOJAMH OHMOJIOTHYECKUX HayK (MOJICKYISPHOH M
KJIETOYHOW OMOJIOTUH, SMOPHOJIIOTHU U OMOJIOTHU Pa3BUTHUS, TEHETUKH U CEJIEKIIUH, OMOTEXHOJIOTUN U CHHTETHYECKOH OMOJIOTHH, TaJIEOHTOJIOTUH, SKOJIOTHH);
METOZaMH CaMOCTOSITENILHOTO TIPOBEJCHUSI OWOJIOrMYEeCKHX HCCIeoBaHUH B Jabopatopuud W B mpupoje (HaOmrojeHHe, HW3MEpeHUe, JIKCIIEPHUMEHT,
MOJICIUPOBAHUE);

OBJIaJIeHNE O0yYarOIUMHKCS YMEHHSIMHU: CAMOCTOSITEIBHO HAaXOJWTh, aHAIM3UPOBATh U HCIOJIH30BaTh OMOJOTHUYECKYI0 MH(DOPMAIHIO; MOJIH30BATHCS
OHMOJIOTUYECKOW TEPMUHOJIOTUEH W CHMBOJIMKOW; yCTAHABIMBATH CBS3b MEXIy Pa3BUTHEM OHMOJIOTMU M COIMATIbHO-DKOHOMHUYECKUMH U JKOJIOTHYECKHUMU
npoOjeMaMu YeOBEUECTBa; OICHUBATh IOCIEICTBHS CBOEH JISATETHLHOCTH M0 OTHOIICHHIO K OKPYXAIOIIeH MPUPOJHOH cpenie, COOCTBEHHOMY 37I0POBBIO U
3I0POBBIO OKPY)KAIOIIMX JIFOZeH; 0OOCHOBBIBATH M COONIOAATh Mephl MPOGMIAKTHKN HHOEKIMOHHBIX 3a00JIeBaHWM, MpaBWiIa TMOBEIEHUS B MPHUPOIE U
oOecriedeHus1 0€30MaCHOCTH COOCTBEHHOW JKHU3HEACATCILHOCTH B UPE3BBIYAMHBIX CHUTYAIMSX MPHPOJAHOTO M TEXHOTEHHOTO XapaKTepa; XapaKTephU30BaTh
COBpPEMEHHBIE HAay4YHbIE OTKPBITUS B 001aCTH OMOJIOTHH;

pa3BUTHE y 00YYarOIIUXCSl MHTEINIEKTYAIBHBIX M TBOPYECKUX CIIOCOOHOCTEW B MPOLIECCE 3HAKOMCTBA C BBIIAIOIIMMHUCS OTKPBITUSIMH M COBPEMEHHBIMU
UCCIIEIOBAaHUAMH B OMOJIOTMH, PEILIAEMBIMH €10 TPOOJIEMaMU, METOI0JIOTHEH OMOIOTHYECKOT0 UCCIIEA0BAaHMSA, TPOBEICHHS SKCTIEPUMEHTAIBHBIX UCCIIEI0OBAaHNH,
pelnieHus OMOOTHYECKUX 3a/1a4, MOAETMPOBAaHUS OMOJIOTHYeCKUX 00BEKTOB U IPOLIECCOB,;

BOCTIUTaHHE y OOYYaroIIUXCSl LIEHHOCTHOTO OTHOIICHHSI K >KMBOW NMPHPOJE B LIEJIOM U K OTAEIBHBIM €€ OObeKTaM M SBJICHHUSIM; (HOpMHpPOBaHHE
9KOJIOTHYECKOH, TeHETHUECKOH IPaMOTHOCTH, OOILEH KyJIbTYphI MOBEICHHUS B TIPUPOJIE; HHTETPALIUH €CTECTBEHHO-HAYYHbIX 3HAHUH;

npuoOpereHre 00yJaroIUMHCS KOMIIETEHTHOCTH B PALIMOHAIEHOM IPUPOIOTIOIB30BaHNH (COOII0IEHHE MTPAaBUIT TIOBEICHHS B PUPOJE, OXPAHBI BUJIOB,
9KOCUCTEM, Onocephl), COXpaHEHHH COOCTBEHHOTO 310POBbS U 3A0POBbs OKPYKAIOMIKX JI0AeH (CoOMoeHNs Mep NPOQUIAKTHKH 3a00JIeBaHNH, oOecrieueHne



0€30MacCHOCTH KU3HEAEATEIPHOCTH B YPE3BBIYAIHBIX CUTYAUSIX IPUPOJHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BAHMS OMOIOTHYECKUX 3HAHUH
Y YMEHUI B IOBCEIHEBHOU KU3HH;

CO3aHUE YCIOBHH JUII OCO3HAHHOTO BBIOOpA OOy4aroNIMMHCS WHIMBHAYaJbHOW 0Opa30BaTENbHON TPAEKTOPUH, CHOCOOCTBYIOIIEH MOCIEIyIOMIEeMY
npodeccrnoHaIbHOMY CaMOOTIPEICIICHNI0, B COOTBETCTBUH C HHANBHUIYAIbHBIMA HHTEPECAMH U TOTPEOHOCTSAMH PETHOHA.

OO1ee 9nCI0 YacoB, OTBEICHHBIX HA M3yUeHHE OMOIOTHH Ha YTIyOJIEeHHOM YpOBHE CpeTHero odmero oopasoBanus, coctasisier 204 waca: B 10 kiracce —
102 yaca (3 yaca B Hezento), B 11 kiacce — 102 yaca (3 yaca B HeZIeIIO).

OT00p OpraHuU3aMOHHBIX (POPM, METOJIOB U CPEJICTB O0YUCHHMS OMOJIOTHH OCYIIECTRISICTCS C YUETOM CICHU(UKH €TI0 COACPIKaHUs M HAPaBJICHHOCTH Ha
MPOIOJDKEHUE OMOIOTHYECKOT0 00pa30BaHMs B OPraHU3alUsIX CPEIHET0 MPOPECCHOHAIBHOTO U BBICIIETO 00pa30BaHMSI.

O06s13aTeNbHBIM YCIIOBHEM TIpU O0OyYeHHH OWOJIOTHH Ha YIIIyOJEHHOM YPOBHE SIBISETCSI MPOBElCHHE TabOpaTOPHBIX U MPaKTHYeCKUX padot. Takxke
ydacTue 00yYaroliXcs B BBIIOJHEHUH MPOEKTHBIX U y4eOHO-UCCIIeIOBATENFCKUX paboT, TeMaTHKa KOTOPBIX OMPEAENACTCS YUUTeNIeM Ha OCHOBE HMEIOIINXCS
MaTepHaIbHO-TEXHUUECKUX PECYPCOB M MECTHBIX MIPUPOAHBIX .



COJAEP)KAHUE OBYYEHUSA
10 KVIACC

CopneprkaHre IpOrpaMMBl, BELIETIEHHOE K)YPCU80M, HE BXOIHUT B IPOBEPKY TOCyIapcTBeHHOM nTtoroBoi arrectammu (I'NA).

Tema 1. buosiorus Kak Hayka

CoBpemeHHasi OMOJIOTHS — KOMIUIEKCHass Hayka. Kparkas wuctopusi pa3BuTHs Ouonornd. bruomormueckue HaykW M W3ydaeMble MMM TIPOOIEMEI.
dyHaaMeHTaIbHbIC, MPUKJIAIHBIC ¥ IOMCKOBBIC HAYYHBIC UCCIICOBAHUS B OMOJIOTHH.

3navyeHue Ononoruu B GOPMUPOBAHNH COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI Mupa. [Ipodeccrn, csizanHbie ¢ Ononorueid. 3HaueHre OHOIOTHU
B MIPAKTUYECKOHN ACSATSIHHOCTH YETIOBEKA: METUIINHE, CETHCKOM X03SHCTBE, IPOMBIIIIICHHOCTH, OXpaHE IPUPOIHI.

JdemMoHcTpanun

[oprpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapeun, Y. apseii, I'. Menzaens, B. 1. Bepnanckuii, U. I1. [Tasnos, U. 1. Meunukos,
H. W. BaBunos, H. B. Tumodees-Pecorckutii, [x. Yorcon, ®. Kpuk, /1. K. benses.

Tabnuip! 1 cxembl: «CBsI3b OMOJIOTHU C IPYTUMH Haykammy», «CUCTeMa OMOJIOTUYECKUX HAYKY.

Tema 2. ’KuBble cHCTEMBI U UX U3yUeHHE

JKuBbie cucTembl Kak npeaMer u3ydeHust Ouosoruu. CBOMCTBAa KHMBBIX CHUCTEM: €IMHCTBO XHMHUECKOTO COCTaBa, JUCKPETHOCTh W IIEJIOCTHOCTH,
CJIIOKHOCTh M YHOPSIOUYCHHOCTh CTPYKTYPHI, OTKPBITOCT, CAMOOPTaHU3AIIHS, CAMOBOCITPOU3BEACHUE, Pa3IPaKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BHUTHE.

YpoBHM OpraHu3alliyd KUBBIX CUCTEM: MOJIEKYJIAPHbIA, KIETOYHbIM, TKAaHEBBIM, OPraHM3MEHHbIM, MOMYJALHMOHHO-BUAOBOM, 3KOCHUCTEMHBIN
(OuoreonieHoTHUECKHUE), OuOoCchepHbIid. [Iporiecchl, MPOUCXOASIIUE B KUBBIX cucTeMaX. OCHOBHBIC MPHU3HAKU XKUBOTO. JKu3Hb Kak (hopMa CyIIeCTBOBAHHS
Martepuu. Hayku, u3ydaronue >kMBbIe CHCTEMBI Ha Pa3HBIX YPOBHSAX OpraHU3aIUU.

Nzyuenue xuBbIX cucTeM. Merombl Ouosiornueckodl Hayku. HaOmioneHwe, uaMepeHue, 3KCIEPUMEHT, CUCTeMaru3ainus, MmeraaHanus. [loHstue o
3aBUCUMOM M HE3aBUCUMOW mepeMeHHOH. [lmanmpoBanue skcmepuMenta. [loctanoBka u mpoBepka rumote3. HymeBas rumoresa. Ilonstue BBIOOpKU U €8
JIOCTOBEpHOCTh. Pa3opoc B Ouosiornyeckux AaHHbX. OIEHKA JTOCTOBEPHOCTH IMOJIYUYCHHBIX PE3yJbTaToB. [IpHUMHBI UCKaKEHUS PE3YJIbTaTOB 3KCIICPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JdemoHcTpanun

Ta6mump! u cxeMbl: «OCHOBHBIC MPU3HAKH KU3HIY, «bHOIOTHYEeCKIE CUCTEMBI», « CBOHCTBA JKUBOW MaTEPUN», «Y POBHH OPTaHU3AIINN )KUBOU IPHUPOIBI,
«CTtpoeHre XKMBOTHOHM KJIETKM», « TKaHM >KHBOTHBIX», «CHCTEMBI OPTaHOB YEJIOBEUYECKOTO0 OopraHm3Mmay, «bmoreomenosy», «buocdepa», «MeTombl U3ydeHUs
YKUBOH TIPUPOJBD».

O6opynoBaHue: 1abopaTopHOEe 00OPYAOBaHUE JIJIS POBEICHUS HAOIOICHUH, N3MEPEHHUIA, SKCIIEPUMEHTOB.

[MpakTuyeckas padora «/crnonb30BaHUE PANTUUHBIX METOIOB MIPU U3YUYEHUU KUBBIX CUCTEM.

Tema 3. BuoJIOTHA KJI€TKH

Kietka — cTpykTypHO-(pyHKIIMOHATBHAS eMuHUIIA )KUBOTO. McTopus oTkphitus kietku. PaGoter P. 'yka, A. Jleenryka. Knerounas teopus (T. IlIBaHH,
M. llInetinen, P. BupxoB). OCHOBHBIE MOJIOKEHHSI COBPEMEHHOH KJIETOYHOM TEOPUH.



MeToapl MONEKYISIPHOM ¥ KJIETOYHOH OWONOTHH: MHKpPOCKOMHS, Xpomarorpadwus, snekTpodopes3, MEeTOoI MedYeHBIX aToMmoB, nuddepeHnmambpHOe
neHTpuyrupoBaHue, KyIbTUBUPOBAHUE KIIETOK. M3yuenue ukcuposannvix Kiemox. DNEKTpoHHas MUKpocKonus. Kongoxanvnaa mukpockonus. BumanvHoe
(npudicusnenHoe) usyyeHiue Kiemokx.

JdemoHcTpauuu

IToprpertsr: P. I'yk, A. JleBenryk, T. lIgann, M. Ineiinen, P. Bupxos, K. M. bap.

Tabmuups! 1 cxeMbl: «CBETOBOM MUKPOCKOID), «DIEKTPOHHBIA MUKPOCKOI», «VICTOpHS pa3BUTHS METOZ0B MUKPOCKOTIHI.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIpENapaThl paCTUTEIbHBIX, J)KHBOTHBIX U OaKTepHaIbHBIX KIETOK.

I[MpakTHyeckasi padora «/3yueHue MeTOI0B KIETOYHOM OHosoruu (xpomarorpadus, anekrpodopes, nuddepenimansroe nentpudyrupopanue, [1LP)».

Tema 4. Xumnueckasi opraHuzanus KJIeTKH

XHUMHMYECKUN COCTaB KIETKU. MaKpo-, MUKpPO- U YJIbTPAMUKPOIIEMEHTHI. Boia U €€ posib Kak pacTBOPUTEN, pearcHTa, y4acTUE B CTPYKTypPHUPOBAHUU
KIIETKH, TeTUIOPEryJIsiui. MUHepanbHbIe BEIIECTBA KIETKU, HX OHOJIOrH4ecKasi pojb. PoJb KATHOHOB M aHUOHOB B KJIETKE.

Oprannveckue BellecTBa KIeTKH. bronornueckue nmoauMepsl. benkn. AMUHOKHCIOTHBIN cocTaB 6enkoB. CTPYKTYphI OenKoBoi MoJieKydbl. [lepBruuHas
CTpyKTypa Oenka, MENTHAHAs CBsA3b. BTOpHYHAs, TpeTHYHAs, YeTBEpTHUHAs CTPYKTyphl. [lenarypammsi. CpolictBa OenkoB. Kiaccudukamus OenkoB.
Buonornueckue hyHkunu 0enkoB. /Ipuonsi.

VYrneBoapl. MoHOcaxapupl, TUCaXapHuibl, OJIMTOcaxapuabl U noiucaxapuisl. OOMMiA TuiaH cTpoeHHss M (PU3NKO-XMMHYECKHE CBOMCTBA YTIIEBOJIOB.
Buonornueckue GhyHKINHU yTICBOAOB.

Jlummupapt. TunpodunsHO-THApOdoOHBIE cBOMcTBa. Kiaccudukanus nunumoB. Tpurmmuepuabl, Gocdonmnuasl, Bockd, cTepouibl. buonorndeckue
¢ynkumn munuaoB. O0Iue cBoicTBa OMOJOrHYeCKUX MEMOPaH — TEKY4eCTh, CHIOCOOHOCTh K CAaMO3aMBIKaHHIO, TIOJTYIPOHHUIIAEMOCTb.

Hyxkneunogsie kuciotel. JJHK u PHK. Ctpoenue HykienHoBbIX KucioT. Hykneorusl. [Tpuniun kommnementapaocty. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoiinas cnupanb. MectoHaxoxaeHue u ounonorndeckue Gynkiuu JJHK. Buast PHK. ®ynkiuun PHK B kitetke.

Crpoenne monekynsl AT®. Makpoaspruueckue cBsizu B Mojiekyie AT®. buonornueckue pynkinun AT®. BoccraHOBICHHBIE TEPEHOCYUKH, MX QYHKIIUH
B KIeTKe. /pyeue nykneosuompugocpamor (HT®). CexsenupoBanue JJHK. Memoowr cenomuru, mpanckpunmomuxu, npomeomuxu.

CrpykTypHasi OHOJIOTHS: OMOXUMHUYCCKHE U OHO(PHU3NUECKUE MCCIICI0BAHHUS COCTaBa W MPOCTPAHCTBEHHOU CTPYKTYphl OMOMOJeKy. Modenuposanue
CMpPYKmypbl U QYHKYULL OUOMOAEKYL U UX KOMILeKcos. KomnviomepHulil Ou3aiih u Opeanuyeckuli CuHmes OUOMONEKYL U UX HeNPUPOOHBIX AHALO208.

JdemoHcTpanun

Hoprpertst: JI. [Tonunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiaun, ©. Canrep, C. [Ipy3unep.

Juarpammsl: «PacnpenienieHne XuMHUYECKHUX 3JIEMEHTOB B HEXXUBOW PHUPOJIey, «PacnpeieieHne XUMUYECKUX 3JIEMEHTOB B )KHBOM MPUPOIE».

Tabmuue! u cxemsl: «lleproanyeckas TabIUIIa XUMHUUYECKHX IEMEHTOBY, «CTpOoeHHE MOJIEKYJIbI BOJIbI», «BemiecTBa B cocTaBe oprann3MoBy, «CTpoeHue
MoJIeKyJbl Oenka», «CTpYKTypsl O€IKOBOH MONEKyJb», «CTpoeHHe MOJIEKYN YrieBoJoB», «CTpoeHHEe MOJIEKYJ JUMHIAOBY», «HyKIIeMHOBBIE KHCIOTHI»,
«CtpoeHue Monekyasl ATO».

Ob6opynoBaHue: XUMUYeCKas IIOCyAa U 000pyIOBaHUE.

JlabopaTopHas padora «O0HapyKeHUE OSIKOB C TIOMOIILI0 KAYECTBEHHBIX PEaKIIUN.

JlabopaTopHas padora «VccrenoBanre HyKJIEHHOBBIX KUCIIOT, BBIACICHHBIX U3 KJIETOK Pa3iMYHbIX OPraHU3MOBY.



Tema 5. Ctpoenue u GyHKIMU KJIETKH

Tums! KIeTOK: SyKapuoTHIecKas u mpokapruoTudeckas. CTpyKTypHO-() YHKITHOHATBHBIE 00pa30BaHUS KIETKH.

CtpoecHHne TPOKApHOTHICCKOW KieTkn. KieTounas creHka Oaktepuii m apxedl. OcOOCHHOCTH CTPOCHHS TeTEepOTpoPHOW H aBTOTPOdHOI
MPOKAPUOTUIECKIX KIETOK. MeCTO U POJIb MPOKAPHOT B OMOIIEHO3aX.

Crpoenne u (yHKIIMOHUPOBAHHE J3YKApHOTHYECKOW KieTKH. llmasmarmdeckas memOpana (rumazmanemma). CTpykTypa IIa3MaTHUecKOW MeMOpaHEI.
TpaHcmopT BewecTB uepe3 IMIa3MaTHIeCKyr0 MeMOpaHy: MacCuBHBIN (Tuddysusi, odneraénnas auddysus), akTUBHBIN (IEPBUYHBIA U BTOPUYHBIA aKTHBHBIN
tpancnopt). [lomynponunaemocts MemOpaHbl. Pabora HaTpuii-kanueBoro Hacoca. DHAOIMTO3: MUHOLUTO3, (aromuro3. Dx3ouuTo3. Kietounas creHka.
CrpykTypa 1 QyHKIHU KIETOYHOH CTEHKH PacTeHHUH, IPHOOB.

Huromnasma. [luro3oins. [{urockener. JIBmwkenue nuroria3Mel. Opranou sl KieTkd. OqHOMeMOpaHHBIC OPraHOUBI KIETKU: YHIOTIa3MaTHIECKasl CETh
(BIIC), anmapat ["onbmKkHy, TH30COMBI, UX CTPOCHUE M (DYHKIMH. B3aMMOCBS3b 0JJHOMEMOPAHHBIX OPTaHOUIOB KICTKH. CTPOEHHE TPaHyJIIPHOIO PETHKYIyMa.
Mexanuzm nanpasnenus 6enxkog ¢ IIIC. CuHTe3 pacTBOpuUMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [nmaakwii (arpaHyiisipHbIN) SHIOMIA3MAaTHYCCKUN
perukynym. CekperopHast QyHKIus anmnapara [ onbku. Moougurayus benxos 6 annapame I onvooicu. Copmuposka benxog 6 annapame I onvoxcu. Tpancnopt
BEILIECTB B KJIeTKe. Bakyomnu pacturenpHbIX KieTok. Kierounstit cok. Typrop.

[TosryaBTOHOMHBIE OPTaHOMIbI KJICTKH: MUTOXOHAPHUH, TUIACTUBL. [Ipoucxosicoenue mumoxouopuil u niacmud. Cumbduoeenes (K.C. Mepeockosckuii, JI.
Mapeynuc). Ctpoenne 1 GyHKIIUE MUTOXOHAPHHA | 1iacTul. [lepBudHbie, BTOPUYHBIE W CIOXHBIE TUIACTUABI (POTOCHHTE3UPYIOMINX 3YKapHOT. XIIOPOILIACTEI,
XPOMOIUIACTBI, JIEHKOIJIACTHI BBICIIMX PACTEHUM.

HememOpannbsie opranougsl kietku CtpoeHre W (GYHKIUM HEeMEMOpaHHBIX OpPraHOHWJOB KIETKH. PuGocomsbl. [lpomescymounvie @uiamenmboi.
MukpodunamMeHTsl. Axmurnogvle MUKpoguiamermol. MbIIICUHbIE KIETKH. AKMUHO6ble KOMNOHEHMbl HeMblieyHbiX Kiemok. Mukporpybouku. Knetounsrii
neHtp. CTpoeHue W JBIKEHHE KTYTHKOB M pecHHYeK. MUKpoTpyOouku muToruasmel. LleHTpuonb. benku, accoyuuposanuvie ¢ Mukpoguiamenmamu u
Murpompyboukamu. Momophuvie beaxu.

Anpo. O6onouka siapa, XpOMaTHH, KapHOTLIa3Ma, SIPHIIKH, HX CTPOCHUE U QYHKIHH. S 1epHblii 0elIKOBhIH MaTpHKc. [IpocTpaHCTBEHHOE PacIioNoKEHHE
XpOMOCOM B WHTEpP(A3HOM siipe. Dyxpomamun u cemepoxpomamur. benkun XpomMaTtwHa — THCTOHBL JJuuamuxa sdepnoii 06orouxu 6 mumose. foeprulii
mpancnopm.

Knerounsie Bkmtouennsa. CpaBHUTEIbHAS XapaKTEPUCTHKA KIETOK 9YKapuoT (PaCTUTEIHHOM, )KUBOTHOM, TPUOHOM).

JdemoHcTpanun

Hoprpetsr: K.C. Mepexkosckuii, JI. Maprynuc.

Tabmuuper u cxembl: «CTpoeHHE 3YKApUOTHYECKOW KIEeTKH», «CTpOEHHE >KUBOTHOM KiIeTKn», «CTpoeHHe pPacTUTENbHOW KieTkm», «CTpoeHue
MUTOXOHIPUNY, «SAapo», «CTpoeHne NpOKapuOTHYECKON KIETKIY.

Ob6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl PaCTUTEIbHBIX, d)KHUBOTHBIX KJIETOK, MUKPOIIPENapaThl 0akTepHUaIbHBIX KIETOK.

JlabopaTopHas padora «/3ydeHue cTpoeHUs KIETOK Pa3InYHbIX OPTaHU3MOB.

IpakTnyeckas padora «/3yueHne CBOUCTB KIETOYHON MEMOPaHBI».

JlabopaTopHas padora «VccnenoBanue a3Monnsa U AENIa3MoJIn3a B PACTUTENBHBIX KIETKAX).

[pakTnyeckas padora «/3yueHne IBIKCHUS TUTOILIA3Mbl B PACTUTEIBHBIX KIETKAX».



Tema 6. O0MeH BellecTB U NpeBpallleHle JHEPTHH B KJIeTKe

AcCHMHIITATIAS M JTUCCUMWISIHS — JIBE CTOPOHBI MeTabonm3Ma. THIbl oOMEHa BEMIECTB: aBTOTPO(GHBIM M TeTepOoTpOdHBIH. YdacTHe KHCIOpoIa B
0OMEHHBIX IpoIleccax. DHEpreTHIeckoe obecreueHre KieTku: npespamenrne AT® B 0OMeHHBIX Tporieccax. DepMeHTaTUBHBIA XapaKTep PEaKIni KIIETOTHOTO
MeTtabonm3ma. DepMeHTHI, HX CTPOCHHE, CBOMCTBAa M MeXaHM3M AchcTBUA. KodepmenTrl. OTandms GepMEHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. bemku-
AKTHBATOPBI U OCIIKU-HHTHONTOPHI. 3aBUCHMOCTE CKOPOCTH (PePMEHTATHBHBIX PEAKIIMH OT pa3IMIHBIX (DaKTOPOB.

[lepBUYHBIi CHUHTE3 OPTaHMYECKUX BEIIECTB B KieTke. DoTocuHTE3. AHOKCUCeHMbIL U OKCUeeHHblll homocunmes y daxkmeputi. Ceemocobuparowue
nUeSMEeHmbl U NUSMEHMbl PeakyuoHHo2o yenmpa. Poib XjaoporactoB B npouecce ¢potocunte3a. CeToBas u TeMHOBas (hazbl. @omoodvixarue, Cs., Cs. u CAM-
munwvl pomocunmesa. [IponyKTHBHOCTH oTOCHHTE3a. BriusiHMe pa3inyHbIX (aKTOPOB HAa CKOPOCTH (hoTOCHHTE3a. 3HaUeHUe (POTOCHHTE3A.

XemocuHTe3. PazHo0oOpa3ue opraHu3MOB-XEMOCHHTETHKOB: HUTPUGHUIHPYIOHINE OaKTepuu, jkene300aKkTepur, cepobakTeprH, BOAOPOIHbIE OAKTEPHH.
3HaueHue XeMOCHUHTE3a.

AHa’poOHbIe opraHu3Mbl. Buapl OpoxeHus. [IpoaykThl OpOoKeHHS U MX UCIOJIb30BAHHE YCIIOBEKOM. AHA3pOOHBIC MUKPOOPTaHM3MBI KaK OOBEKTHI
OMOTEXHOJIOTUHU ¥ BO30YIUTENIN OOJIC3HEH.

AdpOOHBIE OPraHU3MBL. DTaIlbl JHEPTETHYECKOTO 0OMeHa. [1oAroTOBUTENBHBIN 3Tar. [ THKOIN3 — 0ECKUCIOPOTHOE PACILETIICHUE TITFOKO3BI.

Buonornueckoe okuclieHWe, WIH KJIETOYHOE JbIXaHwe. Poilb MHTOXOHApHI B IpoleccaX OWOJIOrHMYecKoro OKHcieHus. Lluknndeckune peakmuu.
OxucnurenbHoe dochopunupoBanue. Iuepeus memobpannozo epaduenma npomonos. Cunmes AT®: paboma npomonnot ATD-cunmasel. [IpeumyiiecTsa
a’pOOHOTO0 MyTH OOMEHA BEIECTB Mnepe aHadpoOHbIM. D(HHEKTUBHOCTh SHEPIEeTHYECKOT0 0OMEHa.

JdemMoHcTpanun

Hoprpetsr: [Ix. [Ipuctan, K. A. Tumupszes, C. H. Bunorpazackuii, B. A. Durensrapar, [1. Mutgenn, I'. A. 3aBap3us.

Tabmure! u cxembl: «DoTOCHHTE3Y, «IHEPreTHUECKUN 00MeH», «brocunTtes Oenkay, «CtpoeHue GpepMenTa», « XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOW MUKPOCKOI, 000pYy/I0BaHHE ISl IPUTOTOBIICHUSI TIOCTOSHHBIX 1 BPEMEHHBIX MUKPOTIPETIapaToB.

JlaGopaTopHasi padora «lI3ydeHue KaTaTuTHUECKOW aKTHBHOCTH (PEPMEHTOB (Ha pUMepe aMHUIIa3bl UK KaTaias3bl)y.

JlaGopaTopHasi padora «/3yuenne hepMEHTATUBHOTO PACIIEIICHUS TIEPOKCHIa BOJAOPO/IAa B PACTUTEILHBIX U )KHBOTHBIX KJIETKaX).

JlaGopaTopHas padora «CpaBHeHHE NPOIIeccCOB (POTOCHHTE3a U XEMOCHHTE3a».

JlaGopaTopHasi padora «CpaBHEHHUE TPOIECCOB OPOKCHUS U JBIXAHUSD).

Tema 7. HacaencreeHHas nHopManua U peaju3anus eé B KJIeTKe

Peakuun matpuuHoro cuHTe3a. lIpMHIMI KOMIUIEMEHTAPHOCTM B PEaKUMSAX MaTPUYHOIO CHHTe3a. Peanmuzanms HacieICTBEHHOH HHGOpMAaIMH.
I'enetnueckuit ko, ero cpoiicTBa. TpaHckpunius — maTpuuHbiii cuHTe3 PHK. IlpuHIMNBI TpaHCKpUNLMHK: KOMILUIEMEHTAPHOCTh, aHTUIAPAIIIEIBHOCTD,
acuMMeTpuaHoCTh. Cospesanue mampuunvix PHK 6 syxapuomuueckoii knemxke. Hexooupyrowue PHK.

Tpancnsumsa u e€ stansl. Yuactue TpancnopTabix PHK B 6nocunTese Genka. Ycnosus 6unocuntesa 6enka. KogupoBanue aMuHOKHCIIOT. Ponis pubocom B
OuocuHTe3e Oernka.

Cospemennvle npeocmasnenus 0 cmpoenuu eenog. Oprannzanys FTeHOMa y TPOKapUOT U 9yKapHoT. Perymsius akTHBHOCTH T€HOB y MPOKapHOT. [ umotesa
orepoHa (®. XKako0, XK. MaHo). MonexyiapHble Mexanuzmul IKCHpeccuu 2eHog y sykapuom. Pons xpomamuna 6 pecynsiyuu pabomul 2enos. Perynsiys 0OMEHHBIX
npoieccoB B kieTke. Kietounsiit romeocTas.



Bupych — HekneTouHbIe (POPMBI JKU3HU B 00JIHTaTHBIE Mapa3uThl. CTPOCHNE MMPOCTHIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprno(aroB. KusHeHHbll
yuka JJHK-cooeporcawux supycos, PHK-codepacawux supycos, bakmepuogazos. Obpamuas mpancKkpunyus, peeepmasa, unmezpasd.

Bupycubie 3a001eBaHus yenoBeka, sXuBOTHbIX, pactennit. CITNJ], COVID-19, conuanbable 1 MEIUIIMHCKHE TIPOOIEMBI.

Buoungopmamuka: unmezpayus u ananus 6omvuux maccusos («bigdatan) cmpyxkmypuvix 6uonoeuueckux oannwvix. Hanomexnonozuu 6 ouonoeuu u
meouyune. Ilpoepammupyemole pyuxyuu 6eaxos. Cnocobwvt 00cmasku 1eKapcms.

JdemMoHcTpanun

[Toptpetsr: H. K. Konsios, J. . iBaHOBCKMIA.

Tabmuuet u cxemsr: «bruocunTes Oenkay, «['eneTnyeckuii Koy, «Bupyce», «bakrepuodarmy.

IIpakTHyeckast padora «Co3ganue MoJeIy BUpYycCay.

Tema 8. JKn3HeHHBIIT HUKJ KJIETKH

Knerounwii nuki, ero mepuozp! u perynsius. Muatepdaza u muro3. OcoOEHHOCTH TPOILECCOB, MpoTeKawmux B uHTepdase. [loarotoBka KieTku K
nenenuto. [I[pecuHTeTHYECKUH (TOCTMUTOTUYECKUH ), CHHTETUYECKHI M MOCTCHHTETUYECKHUN (TPEMUTOTHYECKHIA) TepHOIbI MHTEP(]A3hI.

Matpuunsiit cunre3 JJHK — pernkanus. punnune! perunkanunn JAHK: kommieMeHTapHOCTb, MOMYKOHCEPBATUBHBIM CHHTE3, aHTHUIIAPAIIIENbHOCTb.
Mexanmm perumkanun JJHK. Xpomocombl. Ctpoenue xpomocom. TenmoMepbl U Tenomepasza. XpOMOCOMHBIM HaOOp KIIETKH — KapHOTHIL. [IWMIOWIHBIA H
raryIoWIHBIA HA0OPBI XpoMocoM. ['oMoornyHbIe XpoMOCOMEIL. [10J0BBIE XPOMOCOMBI.

Henenue knetkn — muto3. CTaguy MHUTO3a U MPOUCXOAIINE B HUX Mporecchl. Tumbl MuTo3a. Kapnokunes u nurtokunes. buosnorundeckoe 3HadeHue
MUTO3a.

Perynsiiust MUTOTHUYECKOTO IIMKIIA KIETKH. [Iporpammupyemast KiieToqHasi THOENb — aromnTo3.

KieTrouHoe s/1po, XpOMOCOMBI, (YHKIIMOHAJIbHAS TeHOMUKA. Mexanuzmuvl nporugepayuu, oudgepenyuposxu, cmapenusi u cubenu kiemox. «l{ugposas
KiemKa» — buoungopmamudeckue Mooeiu PYHKYUOHUPOBAHUSL KIEMKLU.

JdemMoHcTpanun

Tabmump! u cxeMbl: «KU3HEHHBIA IUKIT KIETKI», «MuT03», «CTpoerne xpoMocomy, «Permkarus JTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOIT, MEKPOTIpEnapaTsl: «MHUTO3 B KJIETKaxX KOpEIIKa JTyKay.

JlaGopaTopHas padora «/3ydeHne XxpoMOCOM Ha TOTOBBIX MHKpPOTIpEnaparaxy.

JlabopaTopHasi padota «Habmromenre MuTO3a B KIIETKaX KOHIMKA KOPEITKa JTyKa (Ha TOTOBBIX MUKPOITIpETIapaTax)y.

Tema 9. CTpoenue u GyHKIMHI OPraHU3MOB

Buonornueckoe paznooOpasue opranu3mMoB. OJHOKIETOYHbIE, KOJIOHUAJIbHBIE, MHOTOKJIETOUHBIE OPTraHU3MBI.

OcoOEHHOCTH CTPOEHUS U JKU3HEAEATENILHOCTH OJHOKJIETOUHBIX OpraHu3MoB. bakTepuu, apxeu, OJHOKIETOUHbIE TPUOBI, OJHOKIIETOYHBIE BOJOPOCIH,
npyrue npoTucTbl. KonoHuansHbele OpraHu3MBl.

B3anmocBa3b yacTeil MHOTOKJIETOUHOTO OpraHu3Ma. TkaHu, opraHsl ¥ CUCTEMBI opraHoB. OpraHusM Kak euHoe nenoe. 'omeocTas.

Txanu pactennil. TUNBI pacTUTENBHBIX TKaHEW: 0Opa3oBaTeNbHAsl, MMOKPOBHAs, MPOBOIAIIAs, OCHOBHas, MexaHHueckas. OCOOEHHOCTH CTpPOCHUS,
(GYHKUMHI 1 pacHoNOXKEHUs TKaHEeH B OpraHax pacTeHHH.



TxkaHM )KUBOTHBIX U YeJIOBEKa. THUIIbI )KUBOTHBIX TKaHEW: SIIUTENINANIbHAS, COEIMHUTENbHAs, MbIIlIeuHast, HepBHas1. OcOOEHHOCTH CTpOoeHHUs, GYHKLUHN U
PacIoIOXKEeHNs TKaHEH B OpraHax XMBOTHBIX U YEJIOBEKa.

Opransbl. BereratuBHbIe U T€éHEpaTUBHbIE OPTaHbl pacTeHU. OpraHbl ¥ CUCTEMBI OPTaHOB J)KUBOTHBIX U 4eJIoBeKa. DYHKIMHM OPraHOB U CUCTEM OPraHOB.

Omnopa Tena opranu3moB. Kapkac pacternii. CkeneTsl OTHOKIETOUHBIX 1 MHOTOKJIETOUHBIX KUBOTHBIX. Hapy kHbIi 1 BHyTpeHHUH ckeneT. CTpoeHue u
THIIBI COETUHEHMSI KOCTEM.

JIBwkeHHE OpraHu3MOB. J[BMXKEHHE OJHOKIICTOYHBIX OPraHM3MOB: aMEOOMIIHOE, JKTYTHKOBOE, PECHHYHOC. [[BMKEHHE MHOTOKJICTOYHBIX PACTCHUU:
TPONM3MBI M HACTUH. J[BIKEHNE MHOTOKJIETOUHBIX KHBOTHBIX M YeJIOBEKa: MbIlIeqHas cuctema. Pediekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue opranusmos. llornomeHue BOJBI, YTIEKHUCIOTO ra3a U MUHEPAIBHBIX BEINECTB pacTeHUsMU. [IurtaHume xXuBOTHBIX. BHYTpunosoctHoe u
BHYTPUKJIETOUHOE NHIeBapeHue. [lutanne mo3BOHOYHBIX KUBOTHBIX. OTAENBI MUIIEBApUTENBHOTO TpakTa. [IuimeBapurenbHble jxenessl. [lummeBaputenbHas
CUCTEMA YEJIOBEKA.

Hpixanue opranu3moB. Jlpixanwe pactenuil. [Ipixanue XMBOTHBIX. Jnddy3us razoB depe3 MOBEpXHOCTh KieTku. KoxxHoe apixanue. J[pixarenbHas
noBepxHOCTh. JKabepHoe u nérouHoe ApixaHue. JpixaHne mo3BOHOYHBIX JKUBOTHBIX U YEIOBEKA. DBOIIOLMOHHOE YCIOKHEHHE CTPOSHUS JETKUX TO3BOHOYHBIX
KHUBOTHBIX. [IpIXaTeNbHas cUCTeMa YelloBeKa. MexaHu3M BeHTHISIIAY JIETKUX Y TITUI U MIIEKOTUTAIOINX. Perymnsuus neixanus. J{prxarensHbie 00bEMBI.

TpancmopT BemiecTB y opraHu3MoB. TpaHCIOPTHBIE CHCTEMBI pacTeHHMH. TpPaHCHIOPT BEHIECTB Y KUBOTHBIX. KpoBeHOCHas cucremMa U €€ OpraHbl.
KpoBeHocHas cucTeMa O3BOHOYHBIX JKUBOTHBIX M YeloBeka. Cepjile, KpOBEHOCHBIE COCYIbl U KpOBb. Kpyru kpoBooOpamieHus. DBOIIONUOHHBIC YCI0KHEHHS
CTPOCHUS KPOBEHOCHOW CHCTEMBI TO3BOHOYHBIX KHBOTHBIX. PaboTa cepama u e€ perymnsims.

Brigenenue y opranuzMoB. Brinenenue y pacrenuil. Bernenenne y sxuBoTHbIX. CokpaTtuTenbHble Bakyond. OpraHsl BeieneHus. OuiIbTpanys, CeKpenus
u o0paTHOE BcachlBaHHE KaK MEXaHHU3MbI pabOTHI OPraHOB BblAeneHUs. CBs3b MOJOCTH Tejla C KPOBEHOCHOW WM BBIICIHMTENBHONW cucTeMamu. Breiienenue y
MO3BOHOYHBIX )KUBOTHBIX U uenoBeka. [Touku. Ctpoenne u GyHKunoHnpoBanue Hegpona. OOpa3zoBaHre MOUH y YETIOBEKA.

3amuTa y OpraHu3MOB. 3allliTa y OJHOKJIETOYHBIX OopraHu3MoB. CHOpsl OakTepuil M IMCTHI MPOCTEUIIMX. 3alUTa Y MHOTOKJIETOYHBIX pPaCTEHHIA.
Kyrtukyna. CpencrBa macCUBHON M XUMHUECKON 3aUThI. DUTOHITUIEL.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBEI M WX MpOM3BOAHBIE. 3alUTa OpraHn3Ma oT OonesHeil. UMmyHHas cuctema yenoBeka. KineTodHsri n
TYMOpPaJIbHBII UMMYHHTET. Bposxa€HHBINH 1 TPHOOPETEHHBIN crienuruecKrii IMMYHUTET. Teopust KIIOHANBbHO-celleKTUBHOTO nMMyHHTeTa (I1. Dpimx, ©. M.
Bepner, C. Tonerasa). BocnanurensHbIe OTBETHI OPTraHU3MOB. POJb BpOXKIEHHOTO MMMYHHUTETA B Pa3BUTHH CHCTEMHBIX 3a00JI€BaHHH.

PasgpaxxuMocTs 1 peryisinys y OpraHu3MoOB. Paznpa’krMOCTh y OJHOKJIETOYHBIX OPraHu3MoB. Takcuchl. PazipakxuMoCTh M PEryJsiUs y pacTEHHUM.
PocToBBIE BeniecTBa 1 MX 3HAYEHHUE.

HepBHnas cucrema u pediekropHast peryisinns y KUBOTHBIX. HepBHast cucrema u €€ oTaessl. DBOJIIOLUOHHOE YCIOKHEHUE CTPOCHHUSI HEPBHON CHCTEMBI
y )KUBOTHBIX. OTIEIBI TOJIOBHOTO MO3ra IIO3BOHOYHBIX KHUBOTHBIX. Pediekc u peduiekropHas ayra. besycioBHble U ycnoBHbIE pedIeKChI.

I'ymopanbHasg perynsauus M 3HIOKPUHHAs CUCTEMA YKUBOTHBIX M 4denoBeka. JKesae3pl SHAOKPUHHOM CHCTEMBI M MX TOPMOHBI. J[eHiCTBHE TOPMOHOB.
B3anMocBs3b HEpBHOW M SHIOKPUHHOH cucteM. [ unoranamo-runodusapHas cucrema.

JdeMoHcTpanuu

[optper: U. I1. [1aBnoB.



Tabmuupl U cxembl: «OIHOKIETOUHBIE BOAOPOCIN», «MHOrOKJIETOYHbIE Bofopociany, «bakrepun», «llpocreiimune», «Opranbl IBETKOBBIX PAaCTEHUID»,
«CucTeMbl OpPraHoB IO3BOHOYHBIX JXKMBOTHBIX», «BHyTpeHHee cTpoeHHe HacekoMbix», «TkaHm pactenuit», «KopHeBble cuctemsl», «CrpoeHue cTeOisn»,
«CTpoeHue JIMCTOBOW IIAacTUHKW», «TkKaHM >KUBOTHBIX», «Ckener yenoBeka», «llumeBaputenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas
cucrema», «HepBHas cucremay, «Koxay, «Mpliiednas cuctemay, « Beiaenurenpas cucreMay, « QHIOKPUHHAS cucTeMay, «CTpoeHue MbIILE, «IMMyHUTETY,
«Kumeuynononoctaeie», «Cxema HmUTaHUS pacTeHui», «KpoBEHOCHBIE CHCTEMbI IMO3BOHOYHBIX >KMBOTHBIX», «CTpoeHHe I'uipbl», «CTpoeHHE ILUIaHapumn»,
«BHyTpeHHee cTpoeHHe JOXIeBOro uepBs», «HepBHas cuctema pwiO», «HepBHas cucrema nsrymkn», «HepBHas cuctema mpecMblkaromuxcsy», «Hepsras
cucrema ntumy, «HepBHas cuctema miekonuTamux», «HepBHast cuctema uenoBekay, «Pediekcy.

Ob6opynoBaHue: CBETOBOW MHKPOCKOI, MHUKPOTIPENapaThl 0JHOKICTOYHBIX OPraHM3MOB, MUKpOIpenaparbl TKaHEeH, paKOBHHBI MOJUTIOCKOB, KOJUICKIIUH
HACEKOMBIX, UITIOKOKUX, JKUBBIE JK3eMIUIIPHl KOMHATHBIX PACTEHH, TepOapuyl pacTeHWH pPa3HBIX OTHAENOB, BIaKHBIC MPENaparbl >KUBOTHBIX, CKEJNETHI
MO3BOHOYHBIX, KOJUIEKIIMU OECTIO3BOHOYHBIX JKHBOTHBIX, CKEJIET YeJI0BeKa, 000pyIOBaHUE AJIsl IEMOHCTPAIMH OYBEHHOTO W BO3AYIIHOTO MUTAHUSI PACTCHUH,
paciienyieHus: Kpaxmaia U OCNKOB MOA AeWCTBHEM (EepMEHTOB, 000OpYAOBaHHE IJIsi IEMOHCTPAIMU OMBITOB MO M3MEPEHHIO KM3HEHHONW EMKOCTH JIETKHX,
MeXaHU3Ma JbIXaTeNbHBIX ABHKEHUH, MOJIEIIA TOJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHBIX.

JlaGopaTopHasi padora «/I3yueHre TKaHel pacTeHU.

JlaGopaTopHasi padoTta «/3ydeHne TKaHEeH JKUBOTHBIX.

JlaGopaTopHasi padoTa «/I3yueHrne opraHoB IIBETKOBOTO PACTCHUS.

Tema 10. PazmHoxkeHne 1 pa3BUTHE OPraHU3MOB

@®opMbl pa3MHOXKEHHS OPraHU3MOB: Oecrojioe (BKJIIOYash BETETATHBHOE) W IMOJIOBOE. Bupl 0Ecronoro pa3MHOXKEHHS: MOYKOBAHHUE, CIOPYIISIHSL,
(dparmMeHTanys, KIOHUPOBAHUE.

[TonoBoe pazmHuosxenue. [TonoBeie kieTky, ninu rametsl. Meiio3. Ctaganu merio3a. IloBenenue xpomocom B Meiiose. Kpoccunrosep. bruonmornueckuii cMbIci
Mei103a 1 MoJIOBOro mpoiiecca. Meiio3 u ero MeCTo B )KU3HEHHOM ITUKJIE OPraHU3MOB.

[penzaponsimeBoe pazsuthe. ['amerorenes y >kuBoTHBIX. [lonoBbie xene3sl. OOpa3oBaHue M pa3BUTHE MOJOBBIX KIIeTOK. CriepMaTroreHe3 U OOTeHE3.
CtpoeHmME MOTOBBIX KIETOK.

OmutonoTBOpeHNe 1 YMOPHOHANBHOE pa3BUTHE KUBOTHBIX. CITOCOOBI OIIO0TBOPEHUS: HApYy)KHOE, BHyTpeHHee. [lapTeHorenes.

WunuBupyanbHoe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTrUs — HayKa O Pa3BUTUU OPraHu3MOB. Mopghocene3 — oona u3 2naguwvix npoodiem
ambpuonozuu. Konyenyus mopghocenos u modenu mopghoeenesa. Crtanun sMOpuoreHesa KMUBOTHBIX (Ha mpuMepe JsarymkH). pobierne. Tumsl apobieHus.
Jlemepmunuposannoe u medepmunuposannoe opoobaenue. bracmyna, munvr 6nacmyn. OcodeHHOCTH APOOIEHUS MIIECKONUTAIOIINX. 3apOBIIIEBBIE JIMCTKH
(racTpymsanus). 3akiazKka OpraHOB U TKaHEW U3 3apOJBILIEBBIX JUCTKOB. B3anMHOe BIMsHIE YacTell pa3BUBAIOILETOCS 3apoblia (SMOPHOHATbHAS HHIYKLHS).
3akiaika TiiaHa CTPOEHHSI )KMBOTHOT'O KaK pe3ysbTaT HePapXUUEeCKUX B3aUMOACHCTBUI reHOB. BiusiHue Ha SMOpHOHANIBHOE PAa3BUTHE PA3IUYHBIX (DAKTOPOB
OKpY>Karollen cpebl.

Poct u pasButne xuBoTHBIX. [locTomMOpuonaneHbI mepuon. IIpsmoe m Hempsimoe pasButhe. PasButue ¢ metamopdo3oM y OeCro3BOHOYHBIX H
MO3BOHOYHBIX XHBOTHBIX. bronorniyeckoe 3HadeHUe MPSIMOTO M HENPSMOTO Pa3BHTHS, UX PacIpOCTpaHEHUE B MpHpoje. THIbl pocTa KUBOTHBIX. DaKTOPHI
peryJsMY POCTa JKUBOTHBIX U YenoBeka. CTaauu mocTaMOpHOHaIBHOTO pa3BUTHS Y )KUBOTHBIX 1 uesioBeka. [leprnoasl onToreHesa yenoseka. CtapeHHe U CMEPTh
KaK OMOJIOTHYECKHUE MTPOLIECCHI.



PasmuoxxeHme W pa3BuThe pacteHuid. ['ameroduTt m crmopodur. Meio3 B KU3HEHHOM ITHKJIE pacTeHui. OOpa3oBaHHWE CIOp B MPOIECCE MeHo3a.
l'amerorenes y pacrenmii. OmIOAOTBOpEHHE W Pa3BUTHE PACTUTENBHBIX OPraHU3MOB. /IBOIHOE OILIOJOTBOpPEHHE y IBETKOBBIX pacTeHHi. OOpazoBaHue U
pa3BUTHE CEMEHMU.

MexaHu3MBI pETyJISLAA OHTONEHE3a Y PACTEHUH U )KMBOTHBIX.

JdemoHcTpauuu

Hoprpetsr: C. I'. HaBammn, X. [lneman.

Tabnuipl u cxeMbl: «BeretaTuBHOE pa3MHOKEHUE», « THITBI OECIOIOr0 pa3MHOXKEHUMY, «Pa3sMHOKEHUE XJIaMUIOMOHAB, «Pa3MHOKEHHE 3BIIICHBIY,
«Pa3mHOXKeEHME THIPBY, «Meito3y, «XpoMocoMbl», «I"ameToreHesy, «CTpoeHue sSIHIEKIETKH U criepMaTo3oniay, « OCHOBHBIE CTa Ul OHTOreHe3a», «lIpsmoe u
HenpsMoe pasBuTue», «PasButue maiickoro xyka», «Passutue capaHum», «Pa3BurHe JSIrymikm», «J[BOMHOE OILUIONOTBOPEHHE y LBETKOBBIX PaCTEHUI»,
«CTpoeHHEe ceMsSH OJHOAONBHBIX M JBYAOJIBHBIX pacTeHHUN», «KU3HEHHBIH LUK MOPCKOM KamycTbl», «KW3HEHHBIH HMKI MxXay, «KU3HEHHBIN ITUKI
ManopOTHUKA», « ) KU3HEHHBIH LIUKII COCHBD».

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MUKpPONIpENaparhl SHIEKIETOK U CIIEPMAaTO30H10B, MOAETb «L{MKI pa3BUTHS JIATYIIKI.

JlabopaTopHas padora «/3ydueHue cTpoeHHs MOJOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpenapaTaxy.

IIpakTHyeckasi padoTa «BpIsiBIeHNE TPU3HAKOB CXO/ICTBA 3aPOBIIIEH TO3BOHOUHBIX )KMBOTHBIX).

JlabopaTopHasi padora «CTpoeHHEe OpraHOB Pa3MHOXKEHHUS BBICIINX PACTCHUID.

Tema 11. I'eHeTHKa — HAyKa 0 HACJEeACTBEHHOCTH M MI3MEHYMBOCTH OPraHU3MOB

Hctopus craHoBieHus W pa3BUTHA FeHETHKH Kak Hayku. PabGoter I'. Mengens, I'. ne ®pusa, T. Moprana. Poib oTedecTBEHHBIX YUEHBIX B Pa3BUTHUU
redetuku. Pa6otel H. K. Konbuosa, H. W. Basuiiora, A. H. beno3epckoro, I'. 1. Kapneuenko, 10. A. ®ununuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbIE TEHETHUYECKHE TIOHATHUS U CHUMBOJBL. [ OMOJIOTHYHBIE XPOMOCOMBI, aJUIENbHbIE TEHBbI, AlTbTEPHATUBHBIE NPU3HAKH, JOMUHAHTHBIM H
PELIeCCUBHBIN NMPHU3HAK, TOMO3WIOTa, TE€TEPO3UTOTa, YHCTas JIMHWS, THOpHUIbI, TeHOTHI, (eHoTun. OCHOBHBIE METO/Abl T€HETHKW: THOPUAOIOTHYECKUH,
LATOJIOTMYECKUH, MOJIEKYJIIPHO-TEHETUYECKUI.

JdemoHcTpanun

[Toptpetsr: I'. Mennens, I'. ne ®puz, T. Mopran, H. K. Konsnos, H. 1. Basunos, A. H. benosepckuii, I'. [[. Kapneuenko, 0. A. ®unumaenko, H. B.
Tumodees-PecoBckuid.

Tabmums! u cxembl: «MeTo/Ibl TeHETUKHY», «CXEeMBI CKPEITHBAH.

JlabopaTopHas padota «/po3oduia kak 00BEKT reHETHUECKUX UCCIICIOBAHUID).

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpugnoe ckpemuBanue. [lepsbiii 3akoH MeHzaemst — 3aK0H eAnHO00pa3ust THOpUAOB mepBoro nokoneHus. [lpaBuno nomunupoBanus. Bropoit
3akOH MeHiens — 3aK0H pacIieuieH sl MPU3HaKoB. L{uTonornueckue 0CHOBBI MOHOTHOPUIHOTO CKPEIIMBAaHU. | MTIOTE3a YUCTOTHI TAMET.

AHanusupytoiee ckpemuBanue. [I[poMexyTouHbIN XapakTep HacleA0BaHus. Paciienyienue Npu3HakoB NpH HETTOJIHOM JTOMUHHUPOBAaHUH.

Jurnbpungnoe ckpemuBanue. TpeTuil 3akoH MeHzaens — 3aKOH HE3aBHCUMOTO HAcjleJOBaHUS MPHU3HAKOB. LluTonornyeckne OCHOBBI AUTHOPHIHOTO
CKpEILMBaHUS.



CuennieHHoe HacnenoBaHue npu3HakoB. Pa6otsl T. Moprana. CueruieHHOe Hacieq0BaHiE T€HOB, HAPYIICHUE CLEIUICHNUS MEXAY TeHaMu. X POMOCOMHasI
TEOpHUs HACIIEACTBEHHOCTH.

I'enernka moma. XpOMOCOMHBIM MEXaHH3M OIPENeNeHrs Mojla. AyTOCOMBI M TIOJOBBIE XPOMOCOMBL |'OMOTaMETHBII W TE€TePOraMETHBIA IO
I'enetndeckast CTpyKTypa MOJOBBIX XpoMocoM. HaciienoBanue Npu3HaKkoB, CUEIUIEHHBIX C ITOJIOM.

I'enoTun kak nienocTHas cucreMa. ImefoTponms — MHO’KECTBEHHOE JeHCTBHE TeHa. MHOKECTBEHHBIN alyien3M. B3anMonelcTBre HeaulebHBIX TEHOB.
Kommnnementapaocts. Onuctas. [lonumepus.

I'eneTnyeckuii KOHTPOJIb Pa3BUTHUS PACTCHUH, KUBOTHBIX U YEJIOBEKA, a TakkKe (PU3MOIOTUYECKUX MPOIECCOB, MOBEJACHUS M KOTHUTHBHBIX ()YHKIWH.
I'eneTnyeckre MexaHM3Mbl CUMOMOTE€HE3a, MEXaHU3MBI B3aMMOJICHCTBUS «XO03WH — Tapa3uT» U «XO3SUH — MUKPOOHOM». [ eHeTHUEeCKHe aclieKThl KOHTPOJIS U
W3MEHEHUS HACIeCTBEHHON NH(POPMALIMHU B MOKOJICHHUSIX KIETOK U OPTaHU3MOB.

JdemMoHcTpanun

IToprpersr: I'. Mennens, T. Mopras.

Tabmue! u cxemsl: «IlepBolii 1 BTOpoii 3aKoHbI MeHens», « TpeTuii 3axon MeHens», « AHAIU3Upyloliee CKpeuuBanuey, «Hemonnoe noMuHupoBanue»,
«CueruieHHOE HacleJOBaHHe MPU3HAKOB Y Apo3oduibl»y, «[eHetnka monay, «Kapmorum uenoBekay, «Kapuotun apozoduinsr», «KapruoTHI NTHIBDY,
«MHOXECTBECHHBIN aJuIeIn3My, «B3anmMoieficTBIE TSHOBY.

ObopynoBaHue: MOJENb JUJIsl JEMOHCTPAllMM 3aKOHOB €IWHOOOpa3us THOPHIOB IEPBOTO TOKOJCHUS M PACHICIUICHUS MPH3HAKOB, MOJENb JIIs
JIEMOHCTPALIMU 3aKOHA HE3aBUCHMOI'0 HAcJelI0BaHMs MPU3HAKOB, MOJIENb JJISl IEMOHCTPALUY CIETFIEHHOTO HACJIeOBaHMUS MPU3HAKOB, CBETOBOM MMKPOCKOII,
MUKpornpenapar: «Jpo3opuay.

IIpakTnyeckas padora «/3yueHre pe3ybTaTOB MOHOTHOPUAHOTO CKPEUIMBAHUS Y TPO30(QUITBI».

IpakTnyeckas padota «/3yueHre pe3ylbTaToB TUTHOPUIHOTO CKPEHIMBAHUS Y JPO30(UIBI».

Tema 13. 3aK0HOMEPHOCTH U3MEHUYHBOCTH

B3anmoieiicTBre reHOTHIIA U CpeAbl TpU GopMHpOBaHHK (GeHoTHIa. VI3MEeHUMBOCTh MpHU3HAKOB. KadecTBeHHbIE M KOJIMYECTBEHHBIC NIPU3HAKU. BHbI
W3MEHYMBOCTHU: HEHACIIEICTBEHHAS U HACIIEACTBEHHASI.

MoaudukanuonHas K3MEHYNBOCTh. Poib cpefipl B opMHUpOBaHUH MOIU(PUKAIIMOHHONW 3MeHUUBOCTH. HopMma peakiuy npusHaka. BapualmoHHbIN psij
u BapuanuonHas kpusas (B. Moranncen). CBoiicTBa MOIM(UKAIIMOHHON N3MEHUYUBOCTH.

I'enoTnmmueckas n3MeHINBOCTh. CBOMCTBA T€HOTUITMYECKON M3MEHYMBOCTH. BUIbI TeHOTUITHYECKO M3MEHYMBOCTH: KOMOWHATHBHAS, MyTaIlMOHHAS.

KomOunaTnBHast ©3MeHYHBOCTH. Mei03 1 TI0JI0OBOH MpoILiecC — OCHOBA KOMOMHATUBHON N3MEHYMBOCTH. POJIb KOMOMHATHBHOM H3MEHYHBOCTHU B CO3JJaHUN
TeHETHUYECKOT0 pa3Ho00pa3us B Mpeienax OJHOro BU/A.

MyTanmoHHass W3MEHYMBOCTb. Buabl MyTauuil: TeHHbIE, XpPOMOCOMHBIE, TeéHOMHblE. CIIOHTaHHBIE M HWHAYLMPOBAHHbIE MyTaluu. faepHble U
nuTOoIIa3MaThuueckue Myrtanuu. ComaTHyecKMe W TOJOBbIE MyTauuu. [IpHuMHBI BO3HMKHOBEHMS MyTaluil. MyTareHel M HMX BIMSHME Ha OPraHU3MBL
3aKOHOMEPHOCTH MYTAIlMOHHOTO Tpolecca. 3aKOH TOMOJIOTHYECKHX PsIIOB B HacleAcTBeHHOM m3mMenunBoctr (H.M. Basunos). BuesnepHas n3aMeHYHBOCTD U
HaCJIEICTBEHHOCTb.

Onucenemuxa u SnUSEHOMUKA, POlb FNULEHEMUYECKUX PaKmMOPOs 8 HACIe008AHUU U USMEHUUBOCU (PEHOMUNUYECKUX NPUSHAKOG ) OP2AHUIMOB.

JdeMoHcTpanuu



IToptpetsi: I'. ne @pus, B. Moranncen, H. U. BaBunos.

Tabmumer u cxemsr: «Buasl m3meHunBoCTHY, «MonnuKkanrnoHHas N3MEHINBOCTEY, «KOMOMHATHBHAS H3MEHUNBOCTEY, «Meho3y, «OmIogoTBOpeHue»,
«I'enernyeckue 3a00IeBaHUs YeIOBEKA», « BUABI MyTaIuii».

Ob6opynoBaHue: )KHUBBIE U TepOapHbIe IK3EMIUISIPEI KOMHATHBIX PacTeHUH, puCYHKH ((poTorpadnun) >KWBOTHBIX C pa3TUIHBIMHA BUJAMH N3MEHIHBOCTH.

JlaGopaTopHasi padora «VcciemoBanue 3aKOHOMEPHOCTEH MOAM(PUKAITMOHHOW M3MEHUYMBOCTH. IlocTpoeHHEe BapHAIMOHHOTO Psia W BapHAITMOHHOMN
KpHUBOI».

I[pakTnyeckas padora «MyTtanuu y Apo30puiisl (Ha TOTOBBIX MUKPOTIPENapaTax).

Tema 14. I'eneTuka yes0BeKa

Kapuotun yenoBeka. MexayHapoaHas TNporpaMMa HCCIEOBaHUA IeHOMa dYeloBeKa. MeToAbl M3yueHUs TeHETHKH YelloBeKa: IeHeaJOorMYecKuH,
ONMU3HELIOBBIN, IUTOTCHETHYCCKUN, MOMYJISIUOHHO-CTATUCTUICCKUH, MOJEKYsIpHO-TeHeTHnYecknid. COBpeMEeHHOE OMpeAesieHne TeHOTHIA: MOTHOT€HOMHOE
CEeKBCHHPOBaHKE, TEHOTUIIMPOBaHKEe, B TOM uncie ¢ noMompio [11[P-ananu3a. Hacneacreennsie 3a0oneBanus yenoBeka. [ eHHbIE U XpOMOCOMHEIE 0OJI€3HU
4enoBeka. boyie3Hu ¢ HacIeICTBEHHOM MPepacnoiokeHHOCThI0. 3HaueHHe MEUIIMHCKON TeHETHKH B TPEIOTBPAIICHUH 1 JICYCHUH TeHETUYECKUX 3a00JIeBaHI
yenoBeka. MeauKo-TeHeTHIeckoe KOHCyIbTupoBanue. CTBooBbIe KIeTKHU. [loHATHE «TeHeTHYecKoro rpy3a». DTHUECKHE acTIeKThl HCCIEeIOBaHUNA B 00J1acTH
PEAAKTUPOBAHUA I'CHOMA U CTBOJIOBBIX KJICTOK.

I'enetnueckue GakTOPbI MOBHIIEHHON YYBCTBUTEIBHOCTH YEJIOBEKA K (DU3NUECKOMY U XUMHUECKOMY 3arps3HEHHIO OKpYyKarolie cpelbl. [ eHeTnaeckas
MIPEeIPacIoIoKEHHOCTh YeJIOBEKa K MaTOJIOTHSIM.

JdemMoHcTpanun

Tabnume! u cxemsbl: «Kapuotun genaoBeka», «MeToab! H3ydeHHs TeHETHKH YelloBeKay, «I eHeTH4ecKkre 3a00JIeBaHMs YEIOBEKay.

IIpakTHyeckast padota «CocTaBieHe U aHATTU3 POAOCIOBHOM».

Tema 15. Cestekuusi Opranu3mMoB

JomecTrkanyst ¥ celeKIust. 3apoxIeHIe celeKnu 1 joMmectukanun. Yuenue H. V. BaBuiosa o LleHTpax mpoucxoxaeHust 1 MHOT000Opa3usl KyJIbTYPHBIX
pactenuii. Poiib ceneknuu B CO3MaHUM COPTOB PACTEHHM M TOpOX XUBOTHBIX. CopT, mopoda, mTaMM. 3aKOH TOMOJIOTHYECKHUX DPSIOB B HACIIEICTBEHHOMN
mmeHuanBocty H. 1. BaBuiosa, ero 3HaueHHE TSI CETIEKIIMOHHON paOOTEHI.

Metoapl ceneKIMOHHOW paboThl. MCKyCCTBEHHBIH OTOOP: MAcCOBBIM M WHAMBUAYATbHBIM. OTambl KOMOWHAITMOHHOW ceJeKinu. McmbiTanme
MIPOM3BOAMTENIEH 110 MOTOMCTBY. OTOOp 1O TEHOTHITY C MOMOIIBIO OIIEHKH (PEHOTHIIA TIOTOMCTBA M OTOOP 10 TEHOTHUIY ¢ momorsio ananuza JJHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CENIEKIIMOHHOM paboThl. PaquainoHHBIN 1 XUMUYECKHI MyTareHe3 Kak HCTOYHUK MYTallui y KyJbTYPHBIX (hOpM
OpraHu3MoB. Mcnoap30BaHle TEeHOMHOTO PEJaKTHPOBAaHHUS U MeTo10B pekoMOnHanTHBIX JJHK 1i1s momyueHus ucxotHoro Marepuana Juis CeNeKIUH.

[lony4yenue monuruionoB. BHyTprBHaoBas rubpuanzanus. biauskopoacTBeHHOE CKpellMBaHKue, WM MHOpUAMHT. HepoacTBeHHOE CKpellnBaHue, HIIN
aytOpununr. ['etepo3uc u ero mpuuuHbl. Mcnonb3oBanue rerepos3uca B cenekiuu. OtnanéHHas rubpunuzanms. [Ipeononenue Oecrioaus MEXBHIOBBIX
ruOpuaoB. JIOCTIKEHHS CENEKIH PACTCHUH U )KUBOTHBIX. «3eIéHas pegonoyusny.

CoxpaHeHHEe W HU3y4YCHHE TEHETHYECKUX PECYPCOB KYIbTYpPHBIX pacTeHHH W WX OWKHX POAWYEH AJsl CO3JaHusl HOBBIX COPTOB M THOPHUIOB
CEJIbCKOXO3SIMCTBEHHBIX KYJBTYp. M3yuenue, coxpanenue u ynpasieHue 2eHemu4ecKuMy pecypcamul celbCKOX03AUCMBEHHbIX U NPOMBICTIOBbIX HCUBOMHBIX 8 YELAX



VAVYUEHUS. CYUeCTNBYIOWUX U CO30AHUSL HOBbIX NOPOO, JUHUL U KPOCCO8, 8 MOM YUCle C NPUMEHEHUeM COBDEeMEHHbIX Memo008 HAYUHbIX UCCAe008aHUL,
nepeoosvix uoell u NepCneKmuGHbIX MexXHON02UIL.

JdemoHcTpauuu

IToptpetsr: H. N. Basuios, Y. B. Muuypus, I'. /. Kapneuenko, I1. I1. JIykeanenko, b. JI. Acraypos, H. bopnoyr, /. K. bensies.

Tabmumer u cxemsl: «LIeHTPBI MPOUCXOXKIEHUS W MHOTO00paszus KYJNbTYPHBIX PACTeHHIT», «3aKOH TOMOJOTHYECKHX PSIOB B HACJIEICTBEHHOU
M3MEHYUBOCTHY, «MeTOoIbI cenekimmy», «OTaanéHHas ruopuausanus», «Myrareses».

JlaGopaTopHasi padora «/I3yueHrue cCOpToB KyJIbTYPHBIX PACTCHUN U TTOPOJ TOMAIIIHUX KHBOTHBIX).

JlaGopaTopHasi padora «/I3yueHrne METOI0B CEICKIIUN PACTCHHID.

IIpakTHyeckast padota «lIpuBHUBKa pacTeHU.

Ikckypenss «OCHOBHBIC METOIBI W JOCTH)KCHHUS CEJCKIMM pACTCHHM M JKMBOTHBIX (Ha CEJICKIMOHHYIO CTaHIMIO, IUIEMEHHYI (depmy,
COPTOHUCIIBITATEINILHBIN YYACTOK, B TEIUNIMYHOE XO35HCTBO, B JJAOOPATOPHIO arpOYHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. buoTexHoJI0rHsl U CHHTETHYECKAsI OMOJIOTUS

OOBEKTHI, HCIIOJIb3yeMble B OHOTEXHOJIOTMH, — KJIETOUYHbIE M TKAHEBBIC KYJbTYPbl, MHUKPOOPTaHHM3MBI, HX XapaKTEPHCTUKA. TpaguiroHHas
OMOTEXHOJIOTHSA: XJIeOOTCUeHHE, TOJYYCHHE KUCIOMOJIOUHBIX IMPOJIYKTOB, BUHOAEIUE. MukpoOuosorudeckuii cuHte3. OOBbEKThI MUKPOOHOJOTHYESCKUX
texuosioruil. [Ipou3BoacTBO OeiKa, aMIHOKHUCIIOT M BATAMUHOB.

Co3aHre TEXHOJIOTMA W WHCTPYMEHTOB IICJICHANPABICHHOTO W3MEHEHHMSI M KOHCTPYHUPOBAHMS T€HOMOB C IENBIO TOMYYEHUS OPraHu3MOB U HUX
KOMITOHEHTOB, COJICPIKAIIIMX HE BCTPEUAIOIIMECS B IPUPOJIC OMOCUHTETHUCCKUE ITyTH.

Krnerounas unxeHepusi. MeTobl KyJbTYphl KJICTOK M TKaHEW pacTeHHH W >KMBOTHBIX. KpuoOanku. Comaruyeckasi ruOpuamM3anus U COMaTHUECKUN
ambpuoreHes. Mcnons30Banme TarionoB B CEJICKIIUN PACTCHUM. [1o1yueHue MOHOKIOHATbHBIX anmumell. Hcnonb3o8arnue MOHOKIOHATbHBIX U NOJUKIIOHATbHBIX
anmumen 8 meouyune. VICKyCCTBEHHOE OIUIOIOTBOpEHHE. PEKOHCTPYKITHS SIMIIEKIETOK W KJIOHUPOBAHUE KMBOTHBIX. METOJT TPAHCIUIAHTALIUU SIIEpP KIETOK.
Texnonozuu 0300p06aeHUs, KYTbMUSUPOSAHUSL U MUKDOKIOHATLHOZO PA3SMHONCEHUSL CETbCKOXO3AUCTBEHHBIX KYIbMYP.

XpoMocoMHasi U TeHHast MHKeHepusi. ICKycCTBEHHBIN CHHTE3 r'eHa B KoHCTpyupoBaHue pekomOuHaHTHBIX JIHK. Coz0anue mpanceennvix opeanusmos.
JloCTIKeHUS 1 TIEPCTIEKTUBBI XPOMOCOMHOM M TEHHOUW WHKEHEPHUH. DKOJIOTHUECKUE U dTHICCKUE TIPOOJIEMBI TeHHON MH)XCHEPHUH.

Menunnackue 6notexHooruu. [loctrenomuas mudponas meaunuaa. [11[P-muaranoctika. MeTtaboIoOMHBINA aHATN3, TCHOIICHTPHYECKHA aHAJIA3 TTPOTeOMa
YeJIOBeKa ISl OLICHKM COCTOSIHHMSI €ro 370poBbs. VICIO/Ib30BaHHE CTBOJIOBBIX KIIETOK. TapreTHas Tepamnus paka. 3D-OuoumkeHepus st pa3padOTKu
(hyHIIaMEHTATLHBIX OCHOB MEIUITUHCKUX TEXHOJIOTUH, CO3/IaHNsI KOMILIEKCHBIX TKaHEH COYeTaHUEM TEXHOJIOTUN TPpEXMEpPHOro OnonpuHTHHTA U ckaddoguHra
JUTSL peLIeHUS 3a71a4 IEPCOHATTM3UPOBAHHON MEIULIUHEIL.

Co3nanrie BEKTOPHBIX BAKIMH C IIETbI0 00ecreueHns KOMOMHUPOBaHHOM 3amuThl 0T Bo30OyauTenelr OPBU, ycTaHOBIEHHE MOJIEKYIIIPHBIX MEXaHU3MOB
¢dyskronupoBanus PHK-cogepxaimux BUpYCOB, BEI3BIBAIOIIMX 0CO00 OMAaCHEIE 3a00JIeBaHUS YeI0BEKA U )KUBOTHBIX.

JdeMoHcTpanuu

Tabnuip! u cxemsl: «Mcronp30BaHIE MUKPOOPTaHU3MOB B IIPOMBIIIJICHHOM MPOU3BOICTBEY, «KileTouHas HHXeHepHUs», «[ eHHAasT HHKESHEPUS».

JlabopaTopHas padora «/3ydeHnue 00bEKTOB OMOTEXHOIOTHI.

pakTuyeckas padora «l[lonyueHre MOJIOUYHOKUCIBIX TPOAYKTOBY.



Ikekypeus «bHoTexXHOIOTHS — BaXKHEHIAas POU3BOIUTENbHAS CHJIA COBPEMEHHOCTH (Ha OMOTEXHOJIOTHIECKOE TIPOU3BOJICTBO)Y.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'MN HA YPOBHE CPEJJTHEI'O OBILLIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOECHHS OOYYAIOIIMMHUCS IPOrpaMM CpelHero oOmero oOpa3oBaHUS: JUYHOCTHBIE,
METanpeMETHBIE U IPEMETHBIE.

B cTpykType NHYHOCTHBIX PE3YJIBTATOB OCBOCHMS NMPOrpaMMbl MO OHOJOIMH BBIIEJICHBI CIEAYIOUIME COCTABISIOLINE: OCO3HAHHE OO0YUarOLIMMMUCS
POCCHICKOIN TpaXIaHCKOW MAEHTHMYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEJIBHOCTH M CaMOOIPEACNCHUIO, Haauuue Momugayuu K OOy4eHHIO
OMONIOTHH, YellenanpasienHoe pasgumue BHYTPEHHUX YOEXKACHUH JMYHOCTH HAa OCHOBE KIIFOUEBBIX LEHHOCTEH W MCTOPHYECKHX TPAagULMN Pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCHb U CNOCOOHOCMb O0YUAIOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH IESTENbHOCTH LEHHOCTHO-CMBICIIOBBIMH YCTaHOBKaMH,
MNPUCYLIMMHU CHCTEME OMOJIOTHUECKOT0 00pa30BaHUs, HAIUYUE NPAGOCO3HAHUS SKOTIOTHUECKON KYIBTYPBI, CHOCOOHOCIU CAGUMb LIEIIN U CTPOUTH KU3HEHHBIE
IIJIaHBL.

JInuHOCTHBIE pe3ylbTaThl OCBOCHHUS MPOrpaMMbl IO OMOJIOTHU JOCTHTAIOTCA B €AMHCTBE y4eOHOW M BOCHHUTATENBLHON JESITEIbHOCTH B COOTBETCTBUU C
TPaJUIIMOHHBIMU POCCHUICKMMH COLMOKYJIbTYPHBIMH, UCTOPUYECKUMH W JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHM, NPHUHATHIMH B OOIIECTBE MpaBHIAMU H
HOpPMaMU TIOBEICHUS U CIIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHMS, CAMOBOCIIMTAHHUS U CAMOPA3BUTHS, Pa3BUTHS BHYTPEHHEH MO3ULUH JTMYHOCTH, TATPHOTH3MA
W YBO)KEHUS K 3aKOHY U IPABOTOPSAKY, YEJIOBEKY TPy/la M CTaplIeMy MOKOJIEHHIO, B3aMMHOI'0 YBaXKECHUS, OEPEKHOT0 OTHOILIEHHUS K KyJIbTYPHOMY HACJICAHIO U
TpaguIsIM MHOTOHAIIMOHANBLHOTO Hapoaa Poccuiickoit @enepanuu, IpUpoae U OKpYKaroleh cpee.

JIM4HOCTHBIE PE3yIbTAThl OCBOCHHUS YIeOHOTO MpeaMeTa «bHoIorus JOKHBI 0TpaskaTh TOTOBHOCTh M CITOCOOHOCTH 00YYaIONIUXCA PYKOBOICTBOBATHCS
c(OPMHUPOBAHHON BHYTPEHHEH TMO3MIIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OPHEHTAIMH, TMO3WTHBHBIX BHYTPEHHHMX YOEKJCHUH, COOTBETCTBYIOIIMX
TpaIULIMOHHBIM IIEHHOCTSIM POCCUHCKOI0 00IIECTBA, PACIIMPEHUE KU3HEHHOT'O OIbITA U OIIBITA JIESITEIBHOCTH B IIPOLIECCE PEATM3ALIMN OCHOBHBIX HaIlPaBJICHUIl
BOCIIMTATENBHOMN NEATEIBHOCTH, B TOM YHCIIE B YACTH:

1) rpazk1aHCKOro BOCIIUTAHMS:

c(OpMHPOBAHHOCTH I'PAXKAAHCKOHN MO3UIMU 00yHaIOIerocs Kak akTHBHOTO M OTBETCTBEHHOT'O WICHA POCCHHCKOT0 00IIECTBa;

OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00A3aHHOCTEH, yBa)KEHUE 3aKOHA U IPaBOIIOPSIIKA;



TFOTOBHOCTh K COBMECTHON TBOPYECKOH IESTEIBHOCTU MPH CO3AaHUH y4EOHBIX IIPOEKTOB, PEIIEHUH YYEOHBIX M IO3HABATEIbHBIX 3a/1a4, BHIIIOJHEHUU
OMOJIOTHYECKUX 3KCIIEPUMEHTOB;

CIIOCOOHOCTH OIIPENENATh COOCTBEHHYIO IO3UIUIO 110 OTHOLICHHUIO K SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBACHSTH €&

YMEHHE YUYUTHIBATh B CBOUX JEHCTBHUSAX HEOOXOOUMOCTb KOHCTPYKTHBHOTO B3aMMOACHCTBHS JIIOACH C pasHbBIMH YOSXKICHUSAMH, KyJIbTYPHBIMHU
LEHHOCTSIMU U COLIMAIIbHBIM TOJIO0KEHHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TPOIECCE COBMECTHOT'O BBIMOJHEHHUS Y4EOHBIX, MMO3HABATENLHBIX W HCCIIEAOBATEIbCKUX 33Jad, YBaXKUTEIHHOTO
OTHOUICHHUS] K MHEHHIO OTIMIOHEHTOB NP 00CYKACHUH CIIOPHBIX BOMPOCOB OMOJIOrUYECKOTO CONCPKAHUS;

FOTOBHOCTb K TYMaHUTAPHOW U BOJIOHTEPCKOM EATEIbHOCTH;

2) NaTPHOTHYECKOr0 BOCIIUTAHMA:

c(OpPMHUPOBAHHOCTH POCCHICKOM TPayKAaHCKOW MIACHTHYHOCTH, MaTPUOTHU3MA, YBRKEHUS K CBOEMY HAapOAY, YyBCTBA OTBETCTBEHHOCTH mepel PonnHoi,
rOpJIOCTH 3a CBOM Kpai, CBOIO PoanHy, CBOM SI3BIK U KYJIBTYPY, IPOLUIOE U HACTOSIIIEE MHOTOHAIIMOHAJIBHOTO Hapoia Poccuy;

LIECHHOCTHOE OTHOILIEHUE K IPUPOAHOMY HACIIEUIO U TaMSATHUKAM IPUPOJIbI, JOCTHKEHUAM Poccuu B Hayke, HICKYyCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIOCOOHOCTh OLIEHMBATH BKJAJ POCCHHCKUX yUYEHBIX B CTAHOBJICHHE W pa3BUTHE OHMOJIOTMH, TOHMMAHMs 3HA4YeHUS OMOJOrMH B MO3HAHWUHM 3aKOHOB
MPUPOJBI, B )KU3HHU YEJIOBEKA U COBPEMEHHOTO 00IIIeCTBa;

uzaeliHas yoexxIEHHOCTh, TOTOBHOCTh K CITYKEHHUIO U 3auuTe OTevecTBa, OTBETCTBEHHOCTH 3a €ro Cy50Y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMA:

OCO3HAaHME JTYXOBHBIX LIEHHOCTEH POCCUIICKOTO HApOJa;

c(OpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3TUIECKOTO TIOBEACHUS;

CIIOCOOHOCTD OIIEHUBATh CUTYAIMIO U TPUHUMATh OCO3HAHHBIE PEIIEHNUS, OPUEHTUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH;

OCO3HaHUE JTUYHOTO BKJIAJa B IOCTPOEHHUE YCTOMUMBOTO Oy IyIIETO;

OTBETCTBEHHOE OTHOILEHUE K CBOUM POJMUTEISIM, CO3JaHHI0 CEMbU HA OCHOBE OCO3HAHHOI'O NPUHSATUS LEHHOCTEW CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaJulUsIMU Hapod0B Poccuu;

4) 3cTeTHYECKOT0 BOCTIMTAHUSA:

3CTETUYECKOE OTHOIIIEHUE K MHPY, BKIIOYas SCTETHKY ObITa, HAYYHOTO U TEXHHYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIEHHIA;

MMOHUMaHUE AYMOIMOHAJILHOTO BO3JEHCTBUS )KUBOM MIPUPOJIbI U €€ IEHHOCTH;

TOTOBHOCTB K CAMOBBIPa)KEHHUIO B PA3HBIX BUJaX HCKYCCTBA, CTPEMIICHUE MPOSIBIIATh KAYECTBA TBOPUYECKON JINYHOCTH;

5) ¢pusuyeckoro BocniuTaHusl, POPMHUPOBAHUSA KYJIbTYPHI 310POBbSI H IMOIHOHATBHOI0 0JIATOMOJTYYHS:

MOHUMaHWE W peanu3alus 3A0pOBOro M Oe3omacHOoro obOpasa JKM3HH (310pOBOE NHTaHHE, COONIOJCHHWE TUIMEHHWYECKHMX IIPaBWI M HOPM,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATUH U OTObIXA, peryjsipHas (U3NUEcKash aKTHBHOCTBH), OEpEXHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOMICHUS K
cOOCTBEHHOMY (PU3UUECKOMY U IICUXUYECKOMY 3/10POBbIO;

MMOHUMAaHKE [EHHOCTH MPAaBWII HHIUBUIYaJIbHOTO U KOJUIEKTUBHOTO O€30MAaCHOTO MOBEACHHUS B CUTYAIMSIX, YTPOIKAIOLINX 3I0POBBIO U KU3HH JIOJICH;

OCO3HAHUE MOCTEICTBUNA U HENPUATHS BPEIHBIX TPUBBIYEK (YIOTPEOICHHSI aIKOT0Jisl, HAPKOTHKOB, KypEeHHS);

6) TPY10BOI0 BOCIIMTAHMS



TOTOBHOCTH K TPYZy, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPYIAOII00He;

TOTOBHOCTH K aKTUBHOU JIEATEIIbHOCTH TEXHOJIOTHUECKOH M CONMATBHON HATIPAaBIEHHOCTH, CTIOCOOHOCTh MHUITMHPOBATH, INTAHUPOBATH M CAMOCTOSITEITFHO
BEITIONHSTH TAKYIO IE€ATEIBHOCTD;

WHTEpeC K pa3iudHbIM cdepam mpodeccHoHaTbHON NeATeNIbHOCTH, YMEHHE COBEPIaTh OCO3HAHHBIM BbIOOp Oyaymiel mpodeccur W peaIn30BBIBATh
COOCTBEHHBIE KNU3HEHHBIC TUIAHBI,

TOTOBHOCTB M CITOCOOHOCTH K 00pa30BaHHUIO ¥ CaMOOOpa30BaHUIO HA MPOTSHKCHUN BCEH JKU3HU;

7) 3KOJIOTHYECKOT0 BOCTIMTAHUSI:

9KOJIOTMYECKH I1e7IeCO00pa3HOe OTHOIICHUE K MPUPOJIC KaK HCTOYHHUKY KHU3HU Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

IMOBBIICHUC YPOBHA 3KOJIOTHUYECKOMN KYJIBTYPBI: HpI/IO6pCTeHI/IC OIlbITa IUIAHUPOBAaHHA INOCTYNKOB M OICHKHU HX BO3MOXHBIX HOCJ'ICI[CTBI/Iﬁ JJIsL
OKpY>Kalollen Cpeipl;

OCO3HaHUE IMI00ATLHOTO XapaKTepa PKOJIOTHYCCKHUX MPOOJIeM U MyTeH UX PeIICHHUS;

CHOCO6HOCTB HUCII0JIB30BaTh HpI/IO6peTaCMLIC IIpyu U3YyUCHHUU 6I/IOJ'IOI‘I/II/I 3HaHUAd W YMCHHUA IIpU PCIICHUU HpO6IIeM, CBA3aHHBIX C palMOHAJIbHBIM
MIPUPOJIOTIOIB30BaHUEM (COOIIOACHUE MPABWII TIOBEJCHHS B MPUPOJIC, HAIIPABJICHHBIX HA COXPAHCHUE PABHOBECHS B AKOCHCTEMaX, OXpaHy BHJIOB, SKOCHCTEM,
ouochepsl);

aKTHUBHOE HETPHATHE JCHCTBHN, MPUHOCAIINX BpEJ OKPYXKAMoIeH MPUPOTHON cpeie, YMEHHUE NMPOTHO3UPOBATh HEOIArONpPHUSTHBIE KOJIOTHYECKUE
MOCJICACTBUA MPEATIPUHUMACMBIX HeﬁCTBHﬁ " MpEAOoTBpaIlaTh UX;

HaJINM4YUC PA3BUTOI0 3JSKOJOTHUYECKOTO MBIIIICHH, SKOJIOTHYECKOMN KYJbTYpPhbl, OIbITa JACATCIHLHOCTU SKOJIOTUYECKOMN HaIlpaBJICHHOCTHU, YMCHUMA
PYKOBOACTBOBATHCA HWMU B HOSHaBaTeJ’IBHOfI, KOMMYHPIKEITI/IBHOI>'I u COHHaIIbHOﬁ IMPAKTHUKE, TOTOBHOCTM K YYaCTUIO B HpaKTquCKOﬁ ACATCIIbHOCTU
3KOJIOTUYECKOM HAPABIEHHOCTH;

8) meHHOCTH HAYYHOT0 MO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO0 COBPEMEHHOMY YPOBHIO PA3BUTHS HAYKH U OOLIECTBEHHOM PAKTUKK, OCHOBAHHOTO Ha JUaJIore
KYJIBTYp, CIIOCOOCTBYIOILETO OCO3HAHUIO CBOEIO MECTA B IIOJHUKYJILTYPHOM MHUPE;

COBCPIICHCTBOBAHUE SI3BIKOBOM M UMTATEILCKOM KYJBTYpPhI KaK CpEICTBA BSaI/IMOJIefICTBHH MECXKAY JIIOAbMU U IMTO3HAHUA MHUPA,

MOHUMaHue crielPUKr OMOJIOTHH KaK HayKH, OCO3HaHUS e€ poju B (OPMUPOBAHUH PAIIMOHAIHHOTO HAYYHOTO MBIIUICHHS, CO3JaHUM IEIOCTHOTO
MpeJCcTaBiIeHus] 00 OKPY)KaloleM MHUpE Kak O €AMHCTBE MPHPOJIBI, YelloBeKa W O0INEeCcTBa, B IO3HAHUH MPUPOJIHBIX 3aKOHOMEPHOCTEH M penieHnd npodieM
COXPaHEHUS PUPOJTHOTO PABHOBECHS,

yOeXIEHHOCTh B 3HAYMMOCTH OHOJIOTHH JIJIsl COBPEMEHHOM IMBUIIM3AINH: 00eCIIeYeHUs] HOBOTO YPOBHS PAa3BUTHUS MEIUIIMHBI, CO3JIAHUE MEPCIIEKTUBHBIX
OMOTEXHOIJIOTUH, CIIOCOOHBIX pelIaTh PECYpPCHBIE MPOOJIEMBI Pa3BUTHS YEJIOBEUYECTBA, MOMCKA IyTEH BBIXOJIA M3 TIIOOATBHBIX 3KOJOTHYECKHUX MpOOJIeM U
obecrniedeHus mepexo/ia K yCTOHYMBOMY Pa3BUTHIO, PAIIHOHAIIEHOMY UCIIOIB30BAHUIO MTPUPOJIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTH B IMOJYYCHUU OMOIOTHYECKIX 3HAHUH B IEJSIX TIOBBIIICHUS 00IEH KyJIbTYPhl, €CTECTBEHHO-HAYYHON IPaMOTHOCTH, KaK COCTaBHOU
gacTH (PYHKITMOHAIBHON IrPaMOTHOCTH 00yJaromuxcs, opMUpyeMOi Py U3ydeHUH OUOJIOTHH;



MMOHMMaHWe CYITHOCTH METOJIOB TO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH MCIONB30BaTh MOydaeMble 3HAHUS /IS aHAN3a U
OOBSICHEHHS SBJICHUH OKPY)KAIOIIEro MHpa M MPOUCXOAIIMINX B HEM M3MEHEHHH, YMEHHE JenaTh 000CHOBAaHHBIE 3aKJIFOYEHHS Ha OCHOBE HAyYHBIX (DaKTOB U
MMEIOMINXCS TAHHBIX C [ETBI0 MOTYIEeHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENTFHO UCTIOIH30BATh OMOJIOTHYECKUE 3HAHS IS PEIIEHHsI TPOOJIEM B PeabHBIX KU3HEHHBIX CUTYaINsX;

OCO3HaHUE IIEHHOCTH HAYYHOH JIeTENIbHOCTH, TOTOBHOCTD OCYIIIECTBIISITh MTPOEKTHYIO U HCCIIEI0BATENBCKYIO NEATETbHOCTh HHANBUAYAIHFHO U B TPYIIIIE;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHHUIO, K AKTUBHOMY ITOJIYYCHHUIO HOBBIX 3HAHMI 110 OMOJIOTHU B COOTBETCTBUU
C )KU3HCHHBIMH MTOTPEOHOCTSMHU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3ybTaThl OCBOCHHS YUeOHOTo mpeaMeTa «BHoorusy BKIIOYAKT: 3HaYUMbIe 1151 (GOPMUPOBAHKS MHPOBO33PEHUS 00YUAIOIINXCS
MEKAUCIUIUTHHAPHBIE (MEXKIIPEAMETHBIC) OOILICHAYYHbIC MOHITHS, OTPAKAIOIIKE IIETOCTHOCTh HAYYHOW KapPTHHBI MHUpa W CHEUU(HUKY METOJOB MO3HAHMI,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKax (BEIIECCTBO, SHEPTHsL, SIBIICHHE, IPOLIECC, CUCTEMa, HAy4HBIH (haKT, IPUHIIHIL, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TCOPHS,
UccIeI0BaHne, HaOII0ICHNE, I3MEPEHHE, SKCIIEPUMEHT U JPYTHUe); YHHUBEPCAIbHbIC YUeOHbIe NeiicTBHS (IT03HABATEIbHbIC, KOMMYHUKATUBHBIC, PETYJISATHBHBIC),
obecnieunBaronye GopMUPOBaHUE (PYHKIIMOHAILHOW IPAMOTHOCTH M COI[MAJILHOW KOMITETCHIIMUA OOYYaIOIIUXCS; CIIOCOOHOCTh 00YUYaIOIIMXCsl UCIIOIb30BaTh
OCBOCHHBIC MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUCSCKIE 3HAHHS M YHUBEPCAJIbHBIC YUueOHbIC ICUCTBUS B TO3HABATEIILHOM U COLUATIBHON MPAKTHKE.

B pesynbrare n3y4eHus: OMOJIOTHU Ha YPOBHE cpeiHero odiero oopa3oBanus y o0yqatomnierocsi OyayT chopMUpOBaHbI IO3HABATEIbHBIC YHUBEPCAIBHBIE
yueOHbIe JICUCTBUS, KOMMYHHKATHBHbIC YHHBEPCAIbHbIC YUeOHBIC ICHCTBYSI, PErYISTHBHBIC YHUBEPCAIbHbBIC YIeOHbIC ICHCTBHS, COBMECTHAS JACATEIBHOCTb.

MeranpeMeTHbIe pe3yiIbTaThl OCBOCHHS IIPOrPAMMBI CPEIHET0 00IIero 00pa30BaHus JOIKHBI OTPAXKaTh:

OBJj1aieHHe YHUBEPCAIbHBIMH Y4eOHBIMHU MO3HABATEILHBIMH 1€CTBUSIMHU:

1) 6a3oBble JOrHUYecKUe el cTBUS:

CaMOCTOSITEIBHO (POPMYITMPOBATE M aKTYaJIH3UPOBATH IPOOIIEMY, pacCCMaTPUBATh €€ BCECTOPOHHE;

UCIIONIH30BATh IIPY OCBOSHHUH 3HAHHI MPUEMBI JIOTHYECKOT0 MBILIUICHNUS (aHaJIM3a, CHHTE3a, CPABHEHHS, KJIaCcCU(PHUKAIIN, 0000IIEHHS ), PACKPBIBATH CMBICIT
OMOJIOTUYECKHX MOHATHH (BBLICIATH UX XapaKTePHbIC IPU3HAKH, YCTAHABIMBATH CBSI3H C IPYTHMH ITOHATHIMH);

OIIPE/ICNIATH e JeATSIbHOCTH, 3a/1aBast IApaMETPhl U KPUTEPUU UX JTOCTHIKEHUSI, COOTHOCHTh PE3yJIbTaThl JEITEIILHOCTH C TIOCTaBICHHBIMH [EIISIMU;

UCIIONIb30BaTh OMOJIOTUYECKHE TIOHATHS /ISl O0BSCHEHHS (DaKTOB U SIBJICHUH )KUBOW IPUPOJIBL;

CTPOMTH JIOTMYECKHE pacCyXICHUsS (MHAYyKTHUBHBIC, NEIYKTUBHBIC, IO aHAJIOTHH), BHISABIATH 3aKOHOMEPHOCTU M MPOTUBOPEYHS B PAacCMaTPHBACMBIX
SIBJICHUSIX, (POPMYJTHMPOBATH BHIBOBI U 3aKIIFOUCHHS;

MPUMEHSTh CXEMHO-MOJICIIbHBIE CPECTBA ISl PE/ICTABICHHS CYILICCTBCHHBIX CBSI3€H W OTHOLICHH B U3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a TAKKE
MPOTUBOPEYHUHT Pa3HOTO POAA, BEISIBICHHBIX B Pa3IMYHBIX HH(POPMAIIMOHHBIX HCTOYHHKAX;

pa3pabaThIBaTh IUIAH PEIICHHS IPOOIEMBI C YY4ETOM aHAN3a UMEIOIINXCS MATePUAIIBHBIX M HEMAaTEePUAIIbHBIX PECYPCOB;

BHOCHTBH KOPPEKTHUBBI B JICATCIBHOCTD, OLICHUBATh COOTBETCTBUE PE3yJIbTATOB LIEJISIM, OLICHUBATh PUCKH TIOCIEIICTBU JEATEITLHOCTH;

KOODPIMHUPOBATH U BBHIIIOJHATH PA0OTY B YCIOBUSAX PEAbHOTO, BUPTYAJIbHOTO B KOMOWHHPOBAHHOTO B3aUMO/ICHCTBUS;



pa3BUBATh KPEATUBHOE MBINUICHUE MTPH PEIICHUH XU3HEHHBIX MIPOOJIEM.

2) 6a30BbIe HCCIEIOBATEILCKHIE AeHCTBUS:

BJIaJIETh HABBIKAMH Y4eOHO-HCCIICOBATEIbCKON W MPOCKTHOUW JEATENHbHOCTH, HAaBBIKAMHU pPa3pellieHHs MPOoOIJieM, CIIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSITEIIPHOMY ITOMCKY METOJIOB PEIICHUS MPAKTUIESCKUX 33][ad, IPUMEHEHHUIO Pa3THYHbIX METO/IOB MO3HAHUS;

WCTIOJIB30BaTh Pa3MYHbIC BUJBI JESITEIBHOCTH 0 MOJNYYCHHIO HOBOTO 3HAHUS, €r0 MHTEPIpETAINH, MPeoOpa3oBaHHI0 W MPUMEHEHHIO B y4EOHBIX
CUTyaluAaAX, B TOM YUCJIC IPpU CO3AaHNU y‘-IC6HbIX 1 COLIMAJIbHBIX IIPOCKTOB;

q)OpMI/IpOBaTI) Haqumﬁ THII MBIIIIJICHUS, BJIaJICTh Hay‘lHOfI TCpMHHOHOI‘HCﬁ, KIIIOYCBBIMU ITOHATHAMHA U METOJaMH,;

CTaBUTH U (POPMYJIUPOBATH COOCTBCHHBIC 3aJla4uK B 00Pa30BaTEIbHOMN JACATEIBHOCTH U )KU3HCHHBIX CUTYAIIHSsX;

BBIABIIATL MPUYUHHO-CIICACTBCHHBIC CBA3SU W AKTYAJIM3UPOBATH 3a4avy, BbIABUIATb T'UIIOTE3Y eé peliCHuA, HaXOAUTh ApTYMEHTHI JJId J0KAa3aTCJILCTBA
CBOUX YTBEP)KJICHHH, 3a/1aBaTh [1apaMETPhl U KPUTEPUU PELLICHNUS;

AHAJIM3UPOBATH ITOJYUYCHHBIC B XOAC PCHICHUA 3aa4u pPE3YJbTaTbhl, KPUTHUYCCKHN OLUCHHUBATH UX JOCTOBCPHOCTH, IPOTHO3UPOBATH U3MCHCHHEC B HOBBIX
YCIIOBUSIX;

JaBaTb OLICHKY HOBBIM CHUTYyallUuAM, OLICHHUBATH HpI/IO6pCTéHHI>II\/'I OIIBIT,

OCYIIECTBIIATH IeJICHAITPABICHHBIN TIOUCK MIEPEHOCA CPEJICTB U CIIOCOO0B JICHCTBUS B MPOPECCHOHANBHYIO CPEY;

YMETh NEPEHOCUTH 3HAHUMS B IIO3HABATCIIbHYIO U IIPAKTUYCCKYIO o0jacTu KUBHCACATCIIBHOCTH,

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MIPEIMETHBIX 00IacTeil;

BBIIBUT'aTh HOBBIC UACH, IIpEAJIaraTb OPUTMHAJIBHBIC MMOAXO0/Ibl U PEIICHNA, CTABUTH HpO6HeMBI " 3aa4u, NOIMyCKAroIMUE aJIbTCPHATUBHBIC PCUICHUA.

3) padota ¢ ungopmaumeii:

OPHEHTHPOBATHLCS B PA3IHMYHBIX UCTOUYHUKAX MH(MOpPMANUU (TEKCTE YUeOHOTO MOCcOoOMs, HAYYHO-TIOMYIISIPHON JINTepaType, OMOJIOTHIECKUX CIIOBAPSIX U
CTIpaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbBIX, B IHTepHETE), aHAIN3UPOBATh HH(OPMAIIHIO PA3IMIHBIX BUIOB ¥ JOPM MPEICTABIICHUS, KPUTHUECKHU OIICHUBATh
e€ TOCTOBEPHOCTh M HEMPOTUBOPEYNBOCTD;

($hopMyJIMPOBaTh 3alPOChl U MPUMEHATh pa3iHMUHbIe METOIBI IIPH MOMCKE M OTOOpe OMOJIOrHYecKol HH(pOpMAIMK, HEOOXOAMMOM ISl BBHITOJHEHHS
yueOHBIX 3a/1a4;

HpI/IO6peTaTB OIIBIT HCIIOJIB30BaHUA I/IH(i)OpMaHI/IOHHO'KOMMyHI/IKaTI/IBHBIX TeXHOHOI‘Hﬁ, COBEPIICHCTBOBATE KYJbTYPY AKTHBHOI'O HMCIIOJB30BaHUSA
Pa3JIMYHBIX ITOUCKOBBIX CUCTEM;

CaMOCTOSITETIBHO BBIOUPATh ONTHMATIBHYIO (DOPMY TIPEICTABICHHS OMOIOTHUECKONH HHPOPMANUU (CXeMBbl, TPaQUKH, THArPaMMBI, TAOIHIIbI, PUCYHKH U
JApyroe);

WCIIONIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CPEACTBA MpU paboTe C OHOJIOrMYecKOd WH(pOpMalmel: NPUMEHSITh XUMHUYECKUE, (U3UYECKUEe |
MaTEeMaTHYECKUE 3HAKH U CHMBOJBI, (DOpMyIbl, abOpeBHaTypy, HOMEHKIATYpy, HCIOIB30BaTh M NpeoOpa3oBBIBATH 3HAKOBO-CUMBOJIUYECKHE CpEICTBa
HATJISITHOCTH,

BJIa/ICTh HABBIKAMU PACTIO3HABAHUS U 3AIUTHI HHYOPMALIUH, HHPOPMAITHOHHON 6€30MMaCHOCTH JIMYHOCTH.

OBRJiajieHHe YHUBEPCATbLHLIMH KOMMYHUKATUBHBIMH JICHCTBUAMU:

1) o6uenne:



OCYILECTBIIATh KOMMYHHKALIMM BO BCEX cepax >KU3HHU, aKTUBHO YyJacTBOBATh B JAUAJIOre WM JUCKYCCHM IO CYLIECTBY 0OCYyXAaeMOd TeMbl (YMEHHE
3aJ1aBaTh BOIIPOCHI, BBICKA3bIBaTh CYKIEHHUS OTHOCHUTENIBHO BBITOJHEHUS MpeAsIaracéMoil 3aaud, yYUTHIBATE HHTEPECHI U COMVIACOBAHHOCTH IMO3HUIUN IPYIHX
YYacTHUKOB JIMAJIOTa UM JUCKYCCUN);

pacno3HaBaTh HeBepOalbHbIE CPEACTBA OOLICHMS, IOHUMATh 3HAYCHHE COLMAJIBHBIX 3HAKOB, MPEINOCHUIOK BOSHUKHOBEHUS KOH(IMKTHBIX CUTYalUi,
YMETh CMAr4aTh KOHQIIMKTHI M BECTH MEPETOBOPBI;

BJIaJIeTh Pa3JIMYHBIMU CIIOCOOaMHU OOLICHUS M B3aMMOJICHCTBHUS, MOHMMAaTh HAMEPEHHUS APYTHX JIOJCH, MPOSBIATH YBaXKHTEILHOE OTHOIICHUE K
cobeceIHUKY U B KOPPEKTHOH popme GpopMyTrpoBaTh CBOM BO3PAXKECHUS;

Pa3BEPHYTO U JIOTUYHO U3JaraTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB.

2) COBMECTHAsI 1eATeIbHOCTD:

MOHUMATh ¥ HCIOJNB30BaTh MPEUMYIISCTBA KOMAaHIHOM W WHIMBHIYAIbHOW pabOTHl MPH PEHICHUH OHOJIOTMYECKOW NpoOJeMbl, 0OOCHOBBIBATDH
HEOO0XOIMMOCTh MTPUMEHEHHsI TPYIIOBHIX ()OPM B3aUMOJICHCTBUS ITPH PELICHUH YUeOHOM 3a1auH;

BBIOMpPATh TEMAaTHKY U METOJIbI COBMECTHBIX JICHCTBUI € Y4ETOM OOIIMX MHTEPECOB U BOZMOKHOCTEH KaXKI0T0 YICHA KOJUICKTHBA;

MPUHUMATh L€ COBMECTHOW JEATENIbHOCTH, OPTaHU30BbIBATH M KOOPJMHHUPOBATH NEUCTBUS MO €€ JOCTH)KEHHUIO: COCTaBIATh IJIaH JAEWCTBUH,
pacnpezesiaTh POJid C y46TOM MHEHUI Y4aCTHUKOB, 00CYXK/IaTh Pe3yJIbTaThl COBMECTHOU Pa0OThI;

OLIEHMBAThH KAYECTBO CBOETO BKJIA/Ia M KaXKJIOTO yYaCTHHKA KOMaH bl B OOLIMIA Pe3yabTaT M0 pa3paboTaHHBIM KPUTEPHUSIM;

MpensaraTh HOBbIE MTPOEKTHI, OLIEHWBATh UJIEU C MO3UIIMH HOBU3HBI, OPUTUHAIBHOCTH, MPAKTHYECKON 3HAYUMOCTH;

OCYIIECTBIISTH O3UTUBHOE CTPATETMUYECKOE TIOBEACHUE B PA3IIMUHBIX CUTYAIIUSX, TIPOSBISTH TBOPUECTBO H BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

OBnafeHue yHUBEPCAJIBHBIMHU PeryJIATUBHBIMY JeHCTBUAMM:

1) camoopranuzamnus:

WCTIOJIB30BaTh OMOJIOTUYECKUE 3HAHUS JUTSl BBISBJICHUS MPOOJIEM U UX PEIICHUS B YKU3HEHHBIX U YUEOHBIX CUTYAIHSX;

BBIOMpATh HA OCHOBE OHMOJIOTHYECKUX 3HAHMI IIeJIeBble U CMBICIOBBIE YCTAHOBKH B CBOMX JEWCTBUSAX M MOCTYIKaxX IO OTHOIIEHHUIO K JKHUBOM MpHUpOAE,
CBOEMY 3/I0POBBIO U 3JI0POBBIO OKPYKAFOIIMX;

CaMOCTOSITEIIbHO OCYIIECTBIISITh IMO3HABATEILHYIO JIESTENbHOCTh, BBISIBISTH TPOOJIEMBI, CTaBUTh W (HOPMYJIHPOBaTh COOCTBEHHBIC 3a/1a4d B
00pa3oBaTeIbHOM JACITEIILHOCTH U )KU3HEHHBIX CHTYaIHSIX;

CaMOCTOSITETTFHO COCTABIISATh TUIAH PEHICHHS TPOOJIEMBI ¢ YIETOM MMEIOIINXCSI PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MTPEAIIOYTEHHI;

J1aBaTh OLICHKY HOBBIM CUTYyallHsIM;

pacimpsATh paMKH y4eOHOTo mpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHU;

JieNlaTh OCO3HAHHBIN BBIOOD, apTyMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PELICHNUE;

OLIEHMBATh IPUOOPETEHHBIN OIBIT;

cnoco0CcTBOBAaTh (POPMUPOBAHUIO U MPOSBICHUIO MIUPOKOW SPYAULMH B Pa3HBIX OONACTIX 3HAHHUH, MOCTOSHHO TMOBBIIATH CBOW 00pa30BaTEIbHBIN U
KyJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHTYallUsIM, BHOCUTb KOPPEKTHUBEI B JIEATEIBHOCTD, OLIEHUBATh COOTBETCTBHE PE3YIBTATOB LIENISAM;



BJIaJI€Th HaBbIKAMH I103HABATEILHON PE(IEKCHH KaK OCO3HAHUS COBEPIIAEMBIX NCHCTBUI M MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMH,
HCIIOJIb30BaTh NPUEMBI pe(IEKCUH 1151 OLICHKH CUTYalluH, BEIOOpa BEPHOT'O PELICHNUS;
YMETh OLICHUBATH PUCKH H CBOEBPEMEHHO IPHHUMATh PEIICHUS 10 UX CHIKEHUIO;
MIPUHUMATh MOTUBBI K apTYMEHTHI APYTUX IIPU aHAJIHU3€E PE3YIbTATOB ACATEIbHOCTH;
3) npuHsiTHE cefs M APYTUX:
MPUHUMATE ce0sl, MOHUMAast CBOU HEJJOCTATKU M JOCTOMHCTBA;
MIPUHUMATh MOTUBBI U apTYMEHTHI APYTUX NP aHAINU3€E PE3yIbTaTOB ACSITEIHHOCTH;
IpU3HABATh CBOE MPABO U MPABO APYTUX HA OMINOKHU;
pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C MO3UIUH JIPYTOro 4eJoBeKa.
HNPEAMETHBIE PE3YJIBTATBI

[IpenmerHble pe3ynbTaTbl OCBOCHHMSI COIEpXaHUs ydeOHoro mpeamera «buonorus» Ha yriyOlnEHHOM ypOBHE OpPUEHTHUPOBAHbI Ha oOecledeHue
npoduiasHOrO 00ydeHust oOydaronuxcs Ouonoruu. OHU BKIIOYAIOT: cHenupuyeckue aisi OMOJIOTHH HaydHBIC 3HAHHS, YMEHHS M CIIOCOOBI NEHCTBHIA MO
OCBOCHUIO, HHTEPIPETALUH 1 TPe0OPa30BaHUIO 3HAHUH, BUABI JESITEIBHOCTH 110 TIOTYYEHHIO HOBBIX 3HAHUH U UX IPUMEHEHUIO B PA3JIMUHBIX yUEOHBIX, a TAKKe
B PEANIBHBIX JKU3HEHHBIX CUTyanusx. [IpeqMeTHbIEe pe3ynbTaThl MPEICTaBICHBI 110 FOJIaM U3yUYECHMUSL.

[IpenmeTrHbIe pe3yabTaThl OCBOCHUS yueOHOTro mpeamera «buosnorus» B 10 knacce 10IKHBI OTPAXKaTh:

c(OPMHUPOBAHHOCTH 3HAHWH O MECTE€ M POJIM OMOJIOTMU B CHCTEME ECTECTBEHHBIX HayK, B (DOPMUpPOBAHWM €CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B
MO3HAHUH 3aKOHOB TMPUPOJIBI M PEUICHUH MTPOOIIEM PAlMOHAILHOTO IPUPOJIOTIONB30BAHUS, O BKJIaJle POCCUICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE OMOJIOTHH;

BJIaJIeHHE CUCTEMON OMOJIOTHYECKHUX 3HAHWH, KOTOPAask BKIIOYAET: OCHOBOIIOJIATAIOIINE ONOJIOTHYECKHE TEPMHUHBI M IOHATHS ()KU3Hb, KJIETKA, OPTaHU3M,
MeTa0oJIM3M, TOMEOCTa3, CAMOPETYJISAIINS, CAMOBOCIIPOU3BEICHHE, HACIIEACTBEHHOCTh, M3MEHUYHNBOCTh, POCT U Pa3BUTHE), OMONOrHYECKHE TEOpUH (KIIeTouHast
teopust T. lIanna, M. lllnefinena, P. BupxoBa, xpomocoMHas Teopus HacieacTBeHHOCTH T. Moprana), yuenus (H. 1. BaBuiioBa — o ieHTpax MHOT000pasus 1
MIPOMCXOXKIEHUS KYJIbTYPHBIX PaCTE€HUIT), 3aKOHBI (€AMHOO0Pa3Ms TIOTOMKOB IIEPBOTO MTOKOJICHUS, PACIIETUICHHS, YICTOTHI TaMET, HE3aBUCUMOTO HACIIEIOBAHHUS
I'. Menpensi, roOMOJIOTHYECKHX PSIIOB B HacieICcTBeHHON m3meHurnBocT H. V. BaBunosa), mpuHIMIBI (KOMIUIEMEHTAPHOCTH);

BJIaJIeHHEe OCHOBHBIMH METOJIAMU HAayYHOTO TO3HAHHMS, MCIOJIb3yEeMBIX B OMOJOTMUYECKHX HCCIICAOBAHMSAX KHUBBIX O0BEKTOB (ONMUCAaHUE, U3MEpEHHE,
HaOJIIO/ICHUE, DKCIICPUMEHT);

YMEHHE BBIJENATH CYIIECTBEHHBIE MPU3HAKN: BUPYCOB, KJIETOK MPOKAPUOT M 3YKAPHOT, OJTHOKJIETOUYHBIX 1 MHOTOKJIETOUYHBIX OPTaHU3MOB, B TOM YHCIIE
Oaktepuii, rpuOOB, pACTEHHIA, )KHBOTHBIX M YEIIOBEKA, CTPOCHUS OPTaHOB M CUCTEM OPraHOB PACTEHUH, JXUBOTHBIX, YEIOBEKA, IPOIIECCOB KU3HEACATEILHOCTH,
MPOTEKAIONINX B OpPraHW3Max PAaCTeHHH, JKUBOTHBIX W YEIOBEKa, OMOJIOTMYECKUX MPOIECCOB: OOMEHa BEIeCTB (MeTaboJM3M), MpEeBpalleHUs 3HEPIUH,
OpoXKeHHUsi, aBTOTPOGHOrO U TETepOTPOPHOro TUIOB THTaHHSA, (QOTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Melo3a, TaMeToreHe3a, 3MOpHoreHesa,
OCTAMOPUOHAIBHOTO Pa3BUTHSA, PA3MHOXKEHUS, MHIUBUYAJILHOTO Pa3BUTHsI OpraHu3Ma (OHTOIeHe3a), B3aUMOJIEHCTBUS IT'€HOB, I€TepPO3Uca, UCKYCCTBEHHOTO
otbopa;

YMEHHE yCTaHABIMBATh B3aUMOCBS3M MEXIY OPraHOWAAMH KJICTKH U MX (QYHKIHSAMH, CTPOCHHEM KJIETOK Pa3HBIX TKaHEH M WX (YHKIUSAMH, MEXIY
OpraHaMH ¥ CHCTeMaMH OPTaHOB y PACTEHHM, )KUBOTHBIX U YEJIOBEKa U MX (DYHKIIHSIMH, MKy CHCTEMaMH OPTaHOB M UX (QYHKIMAMHE, MEXy dTallaMi oOMeHa



BEIIECTB, 3TAllaMH KJIETOYHOTO IMKJIA W JKU3HEHHBIX [UKJIOB OPraHW3MOB, 3TallaMd SMOPHOHAILHOTO Pa3BUTHS, TEHOTHIIOM M (EHOTHIIOM, ()CHOTHUIIOM H
(hakTOpamMu Cpesibl OOUTAHWS;

YMEHUE BBISBIISATH OTIIUYNTEIHLHBIC TPU3HAKY )KUBBIX CUCTEM, B TOM YHCIIEC PACTCHUH, )KUBOTHBIX H YEJIOBEKA;

YMEHHUE HCIOJIh30BATh COOTBETCTBYIONIIE APTYMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO H CHUMBOJIMKY JUTS JIOKA3aTeNILCTBA POJICTBA OPTraHU3MOB Pa3HbBIX
CHCTEMATUIECKUX TPYIIIT;

YMCHUC pC€lIaThb 6HOHOFI/I‘ICCKI/IC 3a7a4u, BbIABIIATE IPUIUMHHO-CJICACTBCHHLIC CBA3NU MCKAY UCCICAYCMbIMU 6I/IOHOI‘I/ILICCKI/IMI/I mpoucccaMu U ABJICHUSAMU,
ACIaTh BbIBOALI U MMIPOIrHO3blI HA OCHOBAHUH MOJTYYCHHBIX PE3YJILTATOB,

yYMEHUE BBITOJHATH Ja00paTOpHbIC M MPAKTHUECKHE PadOTHI, COOIIOIATh paBuIIa Ipu paboTe ¢ yueOHBIM U Ta00paTOpHBIM 000PYIOBAHUEM;

YMCHUC BBIABUI'ATb T'MIIOTE3bI, IMPOBCPATH UX IKCHECPHUMCHTAJIBHBIMU CPCACTBAMU, q)OpMyJ'II/Ipyﬂ 0eCJib UCCICOOBAaHUA, aHAJIMU3HUPOBATH ITOJYYCHHBIC
PE3YIbTAThI U A€J1aTh BBIBOJbI;

YMEHHE y4acTBOBaTh B YUE€OHO-HCCIICIOBATEIILCKOI paboTe 1Mo OMOJIOTHH, SKOJIOTHH M MEUIIMHE, TPOBOJAMMOI Ha 0a3e MIKOJIbHBIX HAYYHBIX OOIIECTB, U
MyOJIMYHO MPECTaBISITh ONTyUYeHHBIE PE3YIbTaThl Ha YICeHHUECKUX KOH(EPEeHIUSIX;

YMCHUC OLCHHMBATH OTHUYCCKHEC AaCIICKTbl COBPEMCHHBIX I/ICCHGILOBaHI/Iﬁ B 06J'IaCTI/I 6I/IOJIOFI/II/I n MCIAUIIUHBI (KHOHI/IpOBaHI/IC, HNCKYCCTBCHHOC
OIUTOIOTBOPEHHE, HATPABICHHOE N3MEHEHHE I'eHOMA M CO3/[aHUE TPAHCTCHHBIX OPTaHM3MOB);

YMEHHE OCYIIECTBJISATh OCO3HAHHBIM BHIOOp OyAylied NpodheCCHOHATIBHON JEATSIILHOCTH B 00J1aCTH OWMOJIOTMH, MEIUIUHBI, OWOTEXHOJIOTHH,
BETEpUHAPHH, CEIBCKOTO XO3SHCTBA, IHUINEBOW TNPOMBIIUICHHOCTH, YIJIyONSTh TO3HABATENbHBI WHTEpEC, HANpaBICHHBI Ha OCO3HAHHBIM BBHIOOP
COOTBETCTBYIOIICH MPO(hEeCCHH U IPOAODKEHUE OHOJIOTHYECKOr0 00pa30BaHusl B OPraHU3aIUsIX CPEeIHEro NPo(ecCHOHATLHOTO U BBICIIET0 00pa30BaHUs.
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«O06HapyxeHne
0eIIKOB C TTOMOIIBI0
Ka4yeCTBEHHbIX
peaKLuin».
JlaGopaTopHas
pa6oTa
«HccnenoBanue
HYKJICMHOBBIX
KHCIIOT,
BBIJICJICHHBIX U3
KJIETOK Pa3IMYHbIX
OpPraHu3MOBY.

https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-

Menuateka [IpocBemienus
https://media.prosv.ru/content/
[Tudposoii 06pa3oBaTeNbHBIH KOHTEHT:

https://educont.ru/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://foxford.ru/wiki/biologiya/funktsii-belkov-v-
zhivyh-organizmah-fermenty
https://foxford.ru/wiki/biologiya/uglevody-ih-stroenie-i-
funktsii
https://foxford.ru/wiki/biologiya/stroenie-nukleinovyh-
Kislot

Crpoenue u (yHKINU KIETKH

JlabopaTopHasn
pa6ora «3yuenue
CTPOEHUS KJIETOK
Pa3INYHbIX
OpPraHU3MOBY.
IIpakTH4eckas
pab6ora «3yuenue
CBOMCTB KJIETOUHOMH
MeMOpaHbD».
JlaGopaTopHast
padorta
«HccnenoBanue
IUIa3MOJIN3a U
JeTIa3MOoJIH3a B
pacTUTEIbHBIX
KJIETKaxX».
IIpakTHyeckasn
pabora «3yuenune

https://resh.edu.ru/subject/lesson/5383/start/153371/
MCTO,I[LI 1/13yquI/m KIJICTKHA
https://foxford.ru/wiki/biologiya/metody-izucheniya-
kletki
https://foxford.ru/wiki/biologiya/obschie-printsipy-
stroeniya-kletok-kletochnaya-teoriya-pro-i-eukarioty

https://resh.edu.ru/subject/lesson/3847/start/8616/
https://foxford.ru/wiki/biologiya/stroenie-kletok-eukariot-
nemembrannye-organelly
https://foxford.ru/wiki/biologiya/stroenie-kletok-eukariot-

dvumembrannye-organelly



https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-
https://media.prosv.ru/content/
https://educont.ru/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://foxford.ru/wiki/biologiya/funktsii-belkov-v-zhivyh-organizmah-fermenty
https://foxford.ru/wiki/biologiya/funktsii-belkov-v-zhivyh-organizmah-fermenty
https://foxford.ru/wiki/biologiya/uglevody-ih-stroenie-i-funktsii
https://foxford.ru/wiki/biologiya/uglevody-ih-stroenie-i-funktsii
https://foxford.ru/wiki/biologiya/stroenie-nukleinovyh-kislot
https://foxford.ru/wiki/biologiya/stroenie-nukleinovyh-kislot
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://foxford.ru/wiki/biologiya/metody-izucheniya-kletki
https://foxford.ru/wiki/biologiya/metody-izucheniya-kletki
https://foxford.ru/wiki/biologiya/obschie-printsipy-stroeniya-kletok-kletochnaya-teoriya-pro-i-eukarioty
https://foxford.ru/wiki/biologiya/obschie-printsipy-stroeniya-kletok-kletochnaya-teoriya-pro-i-eukarioty
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://foxford.ru/wiki/biologiya/stroenie-kletok-eukariot-nemembrannye-organelly
https://foxford.ru/wiki/biologiya/stroenie-kletok-eukariot-nemembrannye-organelly
https://foxford.ru/wiki/biologiya/stroenie-kletok-eukariot-dvumembrannye-organelly
https://foxford.ru/wiki/biologiya/stroenie-kletok-eukariot-dvumembrannye-organelly

JABWKCHUA
OUTOIIIa3MbI B

PaCTUTEIIbHBIX
KIICTKax».

OOMeH BelecTB U MPEeBpaICHUE SHEPTHH JlaGopaTopHas https://resh.edu.ru/subject/lesson/3917/start/46777/

B KJIETKE padora «3yuenue https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-
KaTaaNTHYECK O biokhimicheskie-reaktcii-6844011/avtotrofnoe-i-
AKTHBHOCTH geterotrofnoe-pitanie-kletki-fotosintez-6844014

¢depmeHTOoB (Ha
MIpAMEPE aMHJIa3bI
WJTH KaTajas3bl)».
JlaGopaTopHasi
pa6ora «3yuenue
(hepMEeHTaTUBHOTO
pacuierneHus
NepoKCcHIa
BOJIOpPOJIa B
pacTUTENbHBIX U
JKUBOTHBIX
KIIETKaX).
JlabopaTopHasn
pabdora «CpaBHEeHHE
MPOLIECCOB
¢doTocuHTE3a U
XEMOCHHTE3a.
JlaGopaTopHast
pabora «CpaBHeHue
MPOIIECCOB
OpOoXKeHHUS 1
JIBIXAHSD.

https://foxford.ru/wiki/biologiya/plasticheskiy-obmen
Menuateka [IpocBemienus

https://media.prosv.ru/content/

Ludposoii oOpazoBarenbHbli KOHTEHT: hitps://educont.ru/
https://foxford.ru/wiki/biologiya/aerobnyy-etap-kletochnogo-
dyhaniya-okKislitelnoe-fosforilirovanie

MeTtaboausm. Kietounoe apixaHue
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-
biokhimicheskie-reaktcii-6844011/metabolizm-kletochnoe-
dykhanie-6844012

Peaknyy MaTpU4HOTO CUHTE3A.
https://resh.edu.ru/subject/lesson/5352/start/295780/
Buocunres 6enka
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-
biokhimicheskie-reaktcii-6844011/biosintez-belka-6844018



https://resh.edu.ru/subject/lesson/3917/start/46777/
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/avtotrofnoe-i-geterotrofnoe-pitanie-kletki-fotosintez-6844014
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/avtotrofnoe-i-geterotrofnoe-pitanie-kletki-fotosintez-6844014
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/avtotrofnoe-i-geterotrofnoe-pitanie-kletki-fotosintez-6844014
https://foxford.ru/wiki/biologiya/plasticheskiy-obmen
https://media.prosv.ru/content/
https://educont.ru/
https://foxford.ru/wiki/biologiya/aerobnyy-etap-kletochnogo-dyhaniya-okislitelnoe-fosforilirovanie
https://foxford.ru/wiki/biologiya/aerobnyy-etap-kletochnogo-dyhaniya-okislitelnoe-fosforilirovanie
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/metabolizm-kletochnoe-dykhanie-6844012
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/metabolizm-kletochnoe-dykhanie-6844012
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/metabolizm-kletochnoe-dykhanie-6844012
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/biosintez-belka-6844018
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/biosintez-belka-6844018

Hacnencreennas nadopmanus u
peanuzanus e€ B KJIETKE

JKusHeHHBIH UK KIIETKH

IIpakTuyeckasn
pabora «Co3nganue
MOJIEJTH BHPYCa».

JlaGopaTopHas
padora «M3yuenue
XpOMOCOM Ha
TOTOBBIX
MHKpOTpenaparax.
JlabopaTopHasn
padora
«Habmonenue
MHUTO32 B KIIETKax
KOHYMKA  KOpEIKa
nyka (Ha TOTOBBIX
MHUKpOTpenaparax)».

https://foxford.ru/wiki/biologiya/metody-genetiki-
gibridologicheskiy-metod

Menuateka [IpocBemienus
https://media.prosv.ru/content/

[Tudposoii 06pa3oBaTeNbHBI KOHTEHT:
https://educont.ru/
https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/4725/start/107947/
https://foxford.ru/wiki/biologiya/di-i-poligibridnoe-
skreschivanie-tretiy-zakon-mendelya
https://resh.edu.ru/subject/lesson/4755/start/118828/
https://foxford.ru/wiki/biologiya/stseplennoe-
nasledovanie-genov-hromosomnaya-teoriya-
nasledstvennosti
https://foxford.ru/wiki/biologiya/nasledovanie-priznakov-
stseplennyh-s-polom
https://resh.edu.ru/subject/lesson/5387/start/17435/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://foxford.ru/wiki/biologiya/kletochnoe-delenie-mitoz
Menuareka [Ipocsemenns
https://media.prosv.ru/content/

[udposoit 06pazoBaTenbHBIN KOHTEHT:
httphttps://foxford.ru/wiki/biologiya/meyoz-i-eqo-
biologicheskoe-znachenies://educont.ru/



https://foxford.ru/wiki/biologiya/metody-genetiki-gibridologicheskiy-metod
https://foxford.ru/wiki/biologiya/metody-genetiki-gibridologicheskiy-metod
https://media.prosv.ru/content/
https://educont.ru/
https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/4725/start/107947/
https://foxford.ru/wiki/biologiya/di-i-poligibridnoe-skreschivanie-tretiy-zakon-mendelya
https://foxford.ru/wiki/biologiya/di-i-poligibridnoe-skreschivanie-tretiy-zakon-mendelya
https://resh.edu.ru/subject/lesson/4755/start/118828/
https://foxford.ru/wiki/biologiya/stseplennoe-nasledovanie-genov-hromosomnaya-teoriya-nasledstvennosti
https://foxford.ru/wiki/biologiya/stseplennoe-nasledovanie-genov-hromosomnaya-teoriya-nasledstvennosti
https://foxford.ru/wiki/biologiya/stseplennoe-nasledovanie-genov-hromosomnaya-teoriya-nasledstvennosti
https://foxford.ru/wiki/biologiya/nasledovanie-priznakov-stseplennyh-s-polom
https://foxford.ru/wiki/biologiya/nasledovanie-priznakov-stseplennyh-s-polom
https://resh.edu.ru/subject/lesson/5387/start/17435/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://foxford.ru/wiki/biologiya/kletochnoe-delenie-mitoz
https://media.prosv.ru/content/
https://educont.ru/
https://educont.ru/
https://educont.ru/

9 Crpoenue u (PyHKIHUU OPraHU3MOB 17 JlabopaTopHasn
padora «M3yueHue
TKaHEH pacTeHUN».
JlaGopaTopHasn
padora «l3ydenue
TKaHe! )KUBOTHBIX.
JlaGopaTopHasn
pa6ora «lM3ydeHue
OpTraHoOB IIBETKOBOTO
pacTeHus.
10 Pa3MHOXeHHE U pa3BUTHE OPTaHU3MOB 8 JlaGopaTopHas https://resh.edu.ru/subject/lesson/5359/start/270999/
paGora «M3syuenne  Buibl pasmHoxeHus. becronoe pasMHOKeHHE
crpoenmst momoesix | Nittps://foxford.ru/wiki/biologiya/vidy-razmnozheniya-
KJIETOK Ha roToBbIX  bespoloe-razmnozhenie
MHUKpOTpenaparaxy . https://foxford.ru/wiki/biologiya/gametogenez-i-
IpaxTHaeckas oplodotvorenie
pabora «(BBIABICHUC | e/ /resh edu.ru/subject/lesson/5630/start/132920/
TPU3HAKOB CXONCTBA | Srapip pHAMBHILYaIbHOTO PA3BHTHS OPraHU3MOB (OHTOIGHE3)
3apoJibIIeH https://www.yaklass.ru/p/biologia/10-
TO3BOHOHHBIX klass/razmnozhenie-zhivykh-organizmov-6844021/etapy-
PRHBOTHBLX. individualnogo-razvitiia-organizmov-ontogenez-6844026
JlabopaTopHasn
padora «CrtpoeHue
OpraHoB
Pa3sMHOKEHUS
BBICIIIUX PACTEHUI».
11 I'eneTnka — Hayka O HaCIEJACTBEHHOCTH U 2 JlaGopaTopHas https://foxford.ru/wiki/biologiya/metody-genetiki-
M3MEHYMBOCTU OPraHU3MOB padora «Jlposopuna  gibridologicheskiy-metod
Kak OOBEKT Menuareka [IpocBerienus

https://media.prosv.ru/content/



https://resh.edu.ru/subject/lesson/5359/start/270999/
https://foxford.ru/wiki/biologiya/vidy-razmnozheniya-bespoloe-razmnozhenie
https://foxford.ru/wiki/biologiya/vidy-razmnozheniya-bespoloe-razmnozhenie
https://foxford.ru/wiki/biologiya/gametogenez-i-oplodotvorenie
https://foxford.ru/wiki/biologiya/gametogenez-i-oplodotvorenie
https://resh.edu.ru/subject/lesson/5630/start/132920/
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/etapy-individualnogo-razvitiia-organizmov-ontogenez-6844026
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/etapy-individualnogo-razvitiia-organizmov-ontogenez-6844026
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/etapy-individualnogo-razvitiia-organizmov-ontogenez-6844026
https://foxford.ru/wiki/biologiya/metody-genetiki-gibridologicheskiy-metod
https://foxford.ru/wiki/biologiya/metody-genetiki-gibridologicheskiy-metod
https://media.prosv.ru/content/

TEHETHYECKUX [udposoii 06pazoBaTenbHbIN KOHTEHT:
HCCIIC/IOBAHUID. https://educont.ru/

12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 MpakTnyeckas
padora «3yuenune httphttps://resh.edu.ru/subject/lesson/4725/start/107947/
pe3yJIbTaToB https://foxford.ru/wiki/biologiya/di-i-poligibridnoe-
MOHOTHOPH/IHOTO skreschivanie-tretiy-zakon-
CKpCIIMBAHIT Y mendelyas://resh.edu.ru/subject/lesson/5386/start/301065/
APO3OQHILD. https://resh.edu.ru/subject/lesson/4755/start/118828/
Tpakriyeckas https://foxford.ru/wiki/biologiya/stseplennoe-
padora «3yyenune - .
Pe3yIbTATOD nasledovan|e—qenov—hrgm_osorr_mava—teorlva— _
HTHGPHIHOTO nhttps://foxford.ru/wiki/biologiya/nasledovanie-
CKpeIIMBAHNS Y priznakov-stseplennyh-s-polomasledstvennosti
JIPO30(HITBI.

13 3aKOHOMEPHOCTH M3MEHUMBOCTH 6 JlagopaTopHas https://resh.edu.ru/subject/lesson/5387/start/17435/
pabGora https://foxford.ru/wiki/biologiya/vidy-nasledstvennoy-
«HccnenoBanue izmenchivosti
3aKOHOMEPHOCTEH https://www.yaklass.ru/p/biologia/10-
MO (PUKALHOHHON klass/zakonomernosti-peredachi-nasledstvennykh-
MSMEHHAHBOCTH. priznakov-6844028/mutatcionnaia-izmenchivost-6844043
ITocTpoenne
BAapHUAILIMOHHOTO
psanau
BapHallUOHHON
KpHUBOID».

14 I'eHeTHKa YeloBeKa 3 IpakTHyecKas https://resh.edu.ru/subject/lesson/3653/start/47180/
padoTta

«CocraBieHnue u
aHanu3
POIOCIOBHOINY.



https://educont.ru/
https://resh.edu.ru/subject/lesson/4725/start/107947/
https://foxford.ru/wiki/biologiya/di-i-poligibridnoe-skreschivanie-tretiy-zakon-mendelyas:/resh.edu.ru/subject/lesson/5386/start/301065/
https://foxford.ru/wiki/biologiya/di-i-poligibridnoe-skreschivanie-tretiy-zakon-mendelyas:/resh.edu.ru/subject/lesson/5386/start/301065/
https://foxford.ru/wiki/biologiya/di-i-poligibridnoe-skreschivanie-tretiy-zakon-mendelyas:/resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/4755/start/118828/
https://foxford.ru/wiki/biologiya/stseplennoe-nasledovanie-genov-hromosomnaya-teoriya-nasledstvennosti
https://foxford.ru/wiki/biologiya/stseplennoe-nasledovanie-genov-hromosomnaya-teoriya-nasledstvennosti
https://foxford.ru/wiki/biologiya/stseplennoe-nasledovanie-genov-hromosomnaya-teoriya-nasledstvennosti
https://foxford.ru/wiki/biologiya/stseplennoe-nasledovanie-genov-hromosomnaya-teoriya-nasledstvennosti
https://foxford.ru/wiki/biologiya/stseplennoe-nasledovanie-genov-hromosomnaya-teoriya-nasledstvennosti
https://resh.edu.ru/subject/lesson/5387/start/17435/
https://foxford.ru/wiki/biologiya/vidy-nasledstvennoy-izmenchivosti
https://foxford.ru/wiki/biologiya/vidy-nasledstvennoy-izmenchivosti
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/mutatcionnaia-izmenchivost-6844043
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/mutatcionnaia-izmenchivost-6844043
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/mutatcionnaia-izmenchivost-6844043
https://resh.edu.ru/subject/lesson/3653/start/47180/

15 Cenexiust OpraHu3MOoB 4 JlaGopaTopHast
padora «3yuenue
COPTOB KYJIbTYPHBIX
pacTeHuit 1 Topos https://resh.edu.ru/subject/lesson/3861/start/295751/
JTOMAITHHIX Menuateka [IpocBemenus
KHBOTHELO https://medja.prosv.ru/content/ }
JaGopatopuas [udposoii 00pa3oBaTeNbHBI KOHTEHT:
paGota «Vsyuenne https://educont.ru/
METOJIOB CEJIEKIHI https://foxford.ru/wiki/biologiya/geneticheskie-osnovy-
pacTeHHi». selektsii-zakon-gomologicheskih-ryadov
IIpakTuyeckasn
pa6oTta «lIpuBuBKa
pacTeHui».

16 BHOTEXHOJIOTHS B CHHTETHYCCKAS 4 JlaGopaTopHas https://www.yaklass.ru/p/biologia/10-

Ouosorus padora «M3yuenne  k|ass/zakonomernosti-peredachi-nasledstvennykh-

0bbeKTOoB priznakov-6844028/metody-i-uspekhi-sovremennoi-
OUOTEXHOOTHI. | oo 0\ teiii-biotekhnologii-6844045
IMpakTnyeckas
pabora «llomyueHue
MOJIOYHOKHCIIBIX
MPOTYKTOBY.

17 PesepBHOE BpeMms 1

OBIIEE KOJIMYECTBO YACOB I10 102 13

IMPOI'PAMME



https://resh.edu.ru/subject/lesson/3861/start/295751/
https://media.prosv.ru/content/
https://educont.ru/
https://foxford.ru/wiki/biologiya/geneticheskie-osnovy-selektsii-zakon-gomologicheskih-ryadov
https://foxford.ru/wiki/biologiya/geneticheskie-osnovy-selektsii-zakon-gomologicheskih-ryadov
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYHEHUKA

* buonorus, 11 xnace/ bopoaun [1.M., Iemvmun .M., Cabnuna O.B.; nox penaxiueii [llymuoro B.K., JIeivinuia .M., AknroHepHOe 0011IeCTBO
«M3narenbctBO «lIpocBemenue

Buonorus 10-11 xmace yrimyonensstit yposens noj pea. B.K.Illymuoro u I'.M. [pimimmia

METOJUYECKHUE MATEPHAJIBI JJI5S1 YUUTEJISL
Buonorwus, 11 xnace/ boponun I1.M., deviui I.M., Cabnuna O.B.; nox pexakmueti lllymuoro B.K., JpiMimmia .M., AkiinoHepHOE 00IIECTBO

<<I/I3,I[aT6J'ILCTBO «HpOCBCH_IeHI/Ie»

buonorus 10-11 xmacce yriyonenssiit yposens noj pea. B.K.1llymuoro u I'.M. IpiMimuia

OU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
https://resh.edu.ru/

https://www.yaklass.ru/

https://educont.ru/

https://foxford.ru






