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[ [Ao6aeneHo npumeyaHue ([M1]):




Ha usyuenne 6rnonorun Ha npoduiibHOM ypoBHE otBoanTcs 204 gaca, B ToM uncie B 10

knacce -102 gaca, B 11 xiacce - 102 gaca. CorsacHo aelictByronieMy basncHomy yueOHOMY TuiaHy, pabodast mporpamma uist 10-11 kimaccos
npexycMaTpuBaeT o0y4deHue Ouosornu B 00beMe 3 gacoB B Hexemo B 10 u 3 gacos B Henexmo B 11 kiacce.

B paboueit mporpaMme Hall OTpakKeHHE LEIH M 33/1a9 N3Y9CHHs OMOJIOTUH Ha CTYICHHU CPEIHETo (II0JHOTO0) 00Iero 00pa3oBaHusl, H3JI0KEHHEIC B
MOSICHUTEIJIBHOM 3aITiCKe K MIPUMEPHOI IporpaMme 1o 6uonoruu (IpoGHuiIbHBI ypOBEHB):

- OCBOCHHUE 3HAHUH 00 OCHOBHBIX OMOJIOTMYECKHUX TCOPHSX, HACAX U IPHHINIAX, SBIISIONIMXCS COCTABHOH YaCThIO COBPEMEHHON €CTECTBEHHO-
HAayYHOH KapTHHBI MHPa; 0 METOaX OMOJOTMYECKUX HAYK (I[UTOJOTHH, TEHETHKH, CEJICKIINH, OOTEXHOJIOTHH, SKOJIOTHH); CTPOSHHH, MHOT000pa3nuy 1
0COOEHHOCTSIX OMOCHCTEM (KJIeTKa, OpraHHU3M, MOIYJISIHS, BUJI, OHOTeoIeHO03, Orocdepa); BEIIAIOMNXCS ONOIOIHYECKUX OTKPBITHSIX U COBPEMCHHBIX
HCCIIEIOBaHMAX B OMOJIOTMUECKOH HayKe;

- OBJIJICHHC YMCHUSIMHU XapaKTePH30BaTh COBPEMEHHBIC HAYYHbIE OTKPBITHS B 00JTaCTH OMOJIOTHH; YCTAHABIMBATE CBSA3b MEXKIY PA3BUTHEM OHOJIOTUH
U COLMATBEHO-3THYECKUMH, SKOJOTHYESCKUMH MTPOOJIEMaMHt YeJIOBEYECTBA; CAMOCTOSTEIEHO IIPOBOIUTE OHOJIOTHYECKHE NCCIIeA0BaHMs (HAOIIOICHHUE,
M3MEepeHHe, SIKCIIEPHUMEHT, MOJICITHPOBAHIE) U TPAMOTHO

0(hOPMIIATH OJTydEHHBIE PE3yIIbTAThl; aHATU3HPOBATH U HCIIOIB30BATh OMOIOTHYECKYI0 HH(OPMALINIO; OJIB30BATHCS ONOIOTHYECKOM
TEPMUHOJIOTUEN U CUMBOJIUKOM;

-pa3BUTHE MTO3HABATEIBHBIX HHTEPECOB, HHTEIICKTYAIBHBIX ¥ TBOPYECKHX CIIOCOOHOCTEH B MpoIecce H3yUeHUs PoOIIeM COBPEMEHHOM
OHOJIOTHYECKON HAaYKH; IPOBEICHUS SKCIICPHMEHTAIIBHBIX HCCIICIOBAHUM, PEIICHHs] OHOJIOTMYEeCKUX 3a/1ad, MOJICITHPOBAHUS OMOJIOTHYECKUX
OOBEKTOB U IIPOLIECCOB;

- BOCIIUTAaHHE YOSKICHHOCTH B BO3MOXKHOCTH ITO3HAHUS 3aKOHOMEPHOCTEH KUBOM MPHUPOJIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOLICHUS K HEH,
COOJTFOJICHUSI STHYECKUX HOPM TIPH TIPOBECHHH OMOJIOTHYECKHUX HUCCIICIOBAHUIN;

-HCTIOJIb30BaHKE IPUOOPECTCHHBIX 3HAHUI U YMCHHUII B IIOBCETHEBHOI )KU3HHM JUTS OLICHKH MTOCJICICTBUI CBOCH JICATEIBHOCTH 110 OTHOLICHHIO K
OKpYy’Xaromiel cpesie, COOCTBEHHOMY 3/10POBBIO; BBIPAOOTKH HABBIKOB IKOJIOTHYECKOM KYJIBTYPBI; 000CHOBAHUS U COOIIOJCHHS Mep MPODIIaKTHKH
3aboneBanuii 1 BUY-nndexunu. [IpuHINIE 0TOOpPa OCHOBHOT'O U JIOIMOJHUTEIBHOTO COICPKaHUsA B PabOUyI0 IPOrpaMMy CBSI3aHBI C
MPEEMCTBEHHOCTBIO Lieiel 00pa30BaHMs Ha Pa3INYHBIX CTYIICHIX U YPOBHIX 00y4YeHHs, JJOTUKOI BHYTPH-TIPSMETHBIX CBS3CH, a TaKKe ¢
BO3PACTHBIMH OCOOCHHOCTSMH Pa3BUTHs 00ydaronuxcs. B ocHoBe oTOopa coepkaHus Ha MPOMUILHOM YPOBHE TaKXKe JISKHUT 3HAHHCIICHTPUICCKHI
MOZIXOJI, B COOTBETCTBHH C KOTOPBIM 00yYalHecs JODKHBI OCBOUTE 3HAHHS M YMEHUSI, COCTABIIAIOIINE JOCTATOUYHYIO 0a3y AJIs HPOJOJDKCHUS
00pa30BaHUs B By3€, 00SCIICUNBAIOIINE KYJIbTYpY IOBEICHHS Ha IPHPOJE, MPOBEACHHUS M O(GOPMIICHUS OMOIOrHYSCKHUX HCCIICIOBAHUIT, 3HAYNMBIX
Juts Oymymiero 6nonora. PesymbraTel 00ydeHus npuBeneHs! B rpade « TpeboBaHus K ypOBHIO HOATOTOBKH BBIITYCKHUKOBY H IIOJTHOCTBIO
COOTBETCTBYIOT CTaHIapTy. TpeOoBaHMs HAIIPABJICHBI HA PEATH3ALHIO ACSATSIIBHOCTHOTO, IPAKTHKO-OPHEHTHPOBAHHOTO 1 JITYHOCTHO
OPHUEHTHPOBAHHOTO TIOIXOJIOB: OBJIAJICHUE COICP KaHNEM, 3HAUMMBIM JJIs IPOJOJDKEHNUS 00pa30BaHus B cepe OMOIOTHUecKol HayKH; OCBOCHHE
YYaIIUMACS WHTEIUICKTYyaIbHOH W TMPaKTUYECKOW JEATENbHOCTH; OBIAJCHNAE OMOTOTHYECKIMI METOJaMH HUcCiIefoBanus. i1 peann3anuu
YKa3aHHBIX [TOAXOJIOB, BKIIOYEHHEIE B Pa00UyI0 IIporpaMMy TpeOoBaHHS K Y POBHIO IIOATOTOBKU CHOPMYIHPOBAHBI B IEATEIFHOCTHOH (hopMe.
IMpuopureramu st yaeOGHOTo peaMeTa «bHomorns» Ha CTyIeHH CpeJHero (TOTHOT0) 00IIero 00pa3oBaHus Ha IPOPHUIEHOM YPOBHE SBISIOTCS:



CpaBHEHHE OOBEKTOB, aHAJIN3, OLICHKA, PeIICHHE 3a]a4, CAMOCTOATEIBHBIH IOMCK HH(pOpMaIiu. B TemMaTHueckoe mIaHupOBaHHE BKIFOUCHBI TEMEI,
OTpa’karollye PernOHabHBII KOMIOHEHT, 0c000¢ BHIMAaHHUE yIEIIeTCsl pelIeHHIo 3aaanuid B popme EI'D.

MeTombl KOHTPOJS M CaMOKOHTPOJIA: YCTHBIH W THCBMEHHBIH KOHTPOJb, JIaOOpaTOpHBIE W TNpPaKTHYeCKHe padoThl, (POHTAIBHEIA U
nudepeHIMPOBAHHBIN, TEKYIIHI W HTOTOBBIH — CHCTEMa CEMUHAPOB U 3a4CTOB.

YacTb J1a00paTOpHBIX U MPAKTUYECKUX PadOT BKIIOUEHA B COCTaB KOMOMHUPOBAHHBIX YPOKOB MIIM YPOKOB U3y4EHHUsI HOBOTO MaTepuaia. B atom cirydae
paboThI MOT'YT OLIEHUBATHCS 110 YCMOTPEHHUIO yunuTels. HekoTopble mpakTuueckue paboTsl, TpeOyIoIue JUINTEIbHOTO BBIIOIHEHHS, PEKOMEHI0BAaHbl B
Ka4yecTBe JOMAIIHEro 3aaHusl.

Jliis nproOpeTeHus IPAaKTUYECKUX HABBIKOB U IOBBIIEHNS YPOBHs 3HAaHUI B pabodyro IporpaMMy BKIIIOUEHBI JaOOPATOPHBIE U IPAKTHUECKUE
paboTsl, npegycMoTpeHHsble [IpumepHoit nporpamMmoit. IIpu BbInonHEHNU 1a00paTOPHOM PabOTHI U3yUarOTCs )KUBbIE OMOJIOTHUECKHE OOBEKTHI,
MHEKpOIIpeTiaparsl, repoapry, KOJICKIUU | T.JI. BEITOIHEHNE IpaKTHYeCKOi pabOTHI HANPaBIIeHO Ha ()OPMHUPOBAHNUE YICOHO-TTO3HABATEIIHHOMN
JIESITEIEHOCTH.



Copepxanue Kypca
PA3JIEJI 1
Beenenue B 6nosioruto (5 uacon)
Tema 1.1. Ilpeamer u 3aga4uu o01ieii 6M0/10ruH. Y POBHH OPraHU3ALUM KHBOH MaTepuH
(2 yaca)

burosnorus xak Hayka; IpeIMeT U METOJIbl U3yueHUs B Ouonoruu. O6mas 6uonorus —yueOHasi AUCHMIUIMHA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
BO3HUKHOBEHHMSI, Pa3sBUTHA M ITOJUICPKAHUS XKHU3HH Ha 3emie. OOmas GHOoNIorus KaKk OJMH M3 HCTOYHHKOB ()OPMHPOBAHUS JUATICKTHKO-
MaTEepUATUCTUIECKOr0 MUPOBO33peHHUsl. OO1Ie0H0I0rNYeCKUEe 3aKOHOMEPHOCTH —OCHOBA PAI[MOHATIBHOIO IPUPOIONOIL30BAHUS, COXPaHEHUS
OKpYXaIollel cpelbl, CEbCKOX035HCTBEHHOrO IPOU3BOCTBA U COXPAHEHUS 3[I0pOBbs UenoBeka. CBsA3b OMOIOTNUECKUX AUCLUIUIUH C IPYTUMHU
HayKaM¥ (XHMHeH, Gu3HuKoH, reorpadueii, acTpoHOMUEH, UcTOpUEH | ap.). Pors 6nonoruu B popMHpOBaHHN HAYYHBIX MPEICTABICHUH O MUpE.
Kuznb kak opMa CyLECTBOBAHUS MaTEPUU; ONPEICIICHUE TOHATHS «KU3HbY». JKU3Hb U JKUBOE BEIECTBO; KOCHOE, OMOKOCHOE U OMOTE€HHOE
BEIECTBO O1ocdepbl. YPOBHHU OpraHU3aLuy KUBOI MaTepUu U IPUHLUIBI UX BBIJEICHUS; MOJIEKYIAPHBINA, CyOKIETOUHBIH, KIICTOUHBIH, TKAHEBbIH U
OpTaHHBIH, OPraHU3MEHHBIH, NOMYIALUOHHO-BUJOBOH, OMOLIEHOTHYECKUH 1 OMOC(EPHBIH YPOBHU OpraHU3aIlK )KUBOTO.
JdemoncTpanns. CxeMbl, OTpakarollilie MHOTOYPOBHEBYIO OPIaHU3aLMIO )KUBOTO (OpraHU3MEHHBIH
1 OUOLIEHOTUYECKUH YPOBHHU).

Tema 1.2. OcHOBHBIE cBOJicTBa :KHMBOro. MHoOroo0pasue :xuBoro mupa (3 uaca)
EIMHCTBO XMMHUYECKOT0 COCTaBa )KMBOW MaTePUH; OCHOBHBIC IPYIIITBI XUMUYECKHX dJIEMEHTOB M MOJICKYII, 00pa3yIoLIHe )KHBOE BEIIECTBO OHOChEpHI.
Knerounoe crpoenue opranuzmos, 3emito. OOMeH BelecTB (METa00IM3M) M CaMOPETYJISIHS B OMOJIOrMYECKUX CUCTEMaX; MOHSATHE O TOMEOCTase Kak
00 00513aTEIbHOM YCJIOBUH CYIIIECTBOBAHUS )KUBBIX CHCTEM.
CaMOBOCITPON3BEICHUE; HACIICICTBCHHOCTh U M3MEHYHMBOCTD KaK OCHOBA CYLIECTBOBAHHS )KUBOH MaTepHH, UX TPOSIBICHHS Ha Pa3JIMYHBIX YPOBHAX
OpraHu3anuy XUBoro. Poct u paseutne. Pa3npaxuMocTs; GopMbI H30MpaTEIBHON peakK OPraHM3MOB Ha BHEIITHUE BO3/ICHCTBHS(0C3yCIOBHbIC U
YCIIOBHBIE pe()IICKCHI; TAKCHCHI, TPOITU3MBI H HACTHUH). PUTMHYHOCTH IPOLIECCOB JKH3HECSTEIBHOCTH; OHOJIOTMYSCKHE PUTMBI M UX aIallTUBHOE
3HaueHHUE. JIUCKPETHOCTB KHBOTO
BEI[ECTBA M B3aMMOOTHOLIICHHE YaCTH H IIEJI0T0 B OMoCHCcTeMax. DHEpPro3aBUCHMOCTD JKHBBIXOPraHU3MOB; GopMel ToTpebieHus sHeprun.l{apcTea
YKHBOM TIPUPOJIBI; €CTECTBEHHAS KJIACCU(PUKAITUS KHUBBIX OPraHU3MOB. BumoBoe
pa3Hoo0pa3ue KPYIMHBIX CUCTEMAaTHIECKUX TPYIII M OCHOBHBIE MPHHIMITBI OPTaHU3aMHKHUBOTHBIX, PACTEHHI, TPUOOB U MUKPOOPTaHU3MOB.
[JemoncTpanus. CXeMbl, OTpaXKAIOLIHE CTPYKTYPY HAPCTB KHUBOHW HPUPOJIHI, MHOr000pasue
JKHBBIX OpraHn3MoB. CXeMBI M TaOJHUIIbI, XapaKTePU3YIOIINE CTPOCHUE U PaclpOCTpaHEHUE B
ounocdepe pacTeHHid, )KUBOTHBIX, TPHOOB U MUKPOOPTaHU3MOB.
OcnoBHble OHATHS. bruonorus. ’KuzHb. OCHOBHBIE OTIMYHSI dKHBBIX OPraHHU3MOB OT
00BEKTOB HEXKUBOH MPUPOJIBL. Y POBHH OpPraHU3aIiK )KUBoW MaTeprn. OOBEKTH H METOIBI
n3y4deHus B Orosorud. MHOrooOpasue >KMBOTO MUPa; IIapCTBA XKUBOH MPUPOJIBI, €CTECTBCHHAS




cHcTeMa KIacCU(HKAIINY )KUBBIX OPraHH3MOB.
Heopranudeckue 1 OpraHMueCKUe MOJIEKYJIbI U BELECTBA; KIETKA, TKaHb, OPraH, CUCTEMBI
opraHoB. [IoHsTHE 0 1I€I0CTHOM Opranusme. Bun u nomynsanus (o0uue NpeACTaBIeHUs).
buoreonenos. buocdep
MertanpeamMeTHblie cBA3U. boranuka. OCHOBHBIE IPYIIIbI PACTEHUIT; IPHHLIUTIBI
OpraHU3aLUK PACTUTENIBHBIX OPraHU3MOB, IPUOOB U MUKPOOPTaHU3MOB.
3oonorusi. OCHOBHbIE I'PYIIIbI dKUBOTHBIX; OTJIMYMS )KUBOTHBIX M PACTUTENBHBIX Opranu3MoB. Heopranuueckas xumus. Kucnopon, Bogopon, yriepon,
a3or, cepa, pocdop u Apyrue 3neMeHTs eproandeckoit cuctemsl J[. . MenaeneeBa, ux OCHOBHBIE cBoWcTBa. Opranudeckas xumus. OCHOBHbIE
IPYIIIBI OPTaHUYECKUX COCAUHEHUH; OHMOJIOrHUECKHUE IONIUMEPBI — OEJIKH, )KUPbI U HyKJICMHOBbIE KUCIIOTHI, YTJIEBOBL.
PA3JIEJI 2
IIpoucxo:kaeHue u HaYaJbHbIE ITANIbI PA3BUTHS KU3HU Ha 3emJie (14 yacoB)
Tema 2.1. McTopus npeacTaBjieHHil 0 BOSHHKHOBEHUH KU3HU Ha 3emiie (4 yaca)
Mudonoruyeckue npencranieHus. Ilepsble HayuHbIE NONBITKY O0BSICHEHUS CYIIHOCTU MIIPOLIECCa BOSHUKHOBEHUS xKU3HU. OnbiTel O. Peny, B3rIsabl
B. T'apBes, sxcniepumenTs! JI.ITacrepa. Teopuu BedHOCTH XU3HU. MaTepualucTU4eCcKHe IPEeICTaBICHUs O BOSHUKHOBEHUM KU3HU Ha 3eMile.
JlemoncTpamus. Cxema skcnepumentos JI. ITactepa.

Tema 2.2. [IpeanocsliiKu BO3BHMKHOBEHUS KM3HN Ha 3emJie (5 yacoB)

Hpe}IHOCLU[KI/I BO3HUKHOBEHHUS >KU3HH Ha 3eMJie: KOCMHYECKHE U TUIAHETAPHBIC MPEATIOCHIIIKN; XUMUYCCKUE MPEAIIOCBIIKU 3BOJIIOIUHA MaTCpUHN B
HalpaBJICHUU BOSHUKHOBCHUA OPraHUYCCKUX MOJICKYJI: ICPBUIHA aTMoccpepa 1 3BOJIIOLMA XUMHUYCCKUX 3JIEMCHTOB, HCOPraHU4YCCKUX U
OpPraHu4YCCKUX MOJICKYJI Ha paHHUX 3Talax pa3BUTUA 3emin.

Tema 2.3 CoBpeMeHHbIe IPeICTABICHUS 0 BOSHUKHOBEHHH KU3HM Ha 3emJle (5 yacoB)

COBpeMeHHBIe MMPEACTABJIICHUS O BOBHUKHOBCHUHU JXU3HHU; TCOPUSL A. . OnapHHa, onbITEI C. MI/IJ'IJ'Iepa. TeOpI/II/I MIPONUCXOKACHUA
Hp0T06I/IOHOHI/IMep0B. CaoiicTBa KOaepBaTOB: pCaKNU oOMeHa BCHICCTB, CAMOBOCIIPOU3BCIACHUC. SBOJ'IIOIII/IFI HpOTO6I/IOHTOBZ (I)OpMI/IpoBaHI/Ie
BHyTpeHHefI Cpe€Abl, MMOSABJIICHUE KAaTAJIN3aTOPOB Opl"aHH‘-IeCKOfI Nprupoabl, BOSBHUKHOBCHUEC TCHCTHUYCCKOr0 KOJa. 3HaucHHE pa60T C. ®dokcan ﬂ)l(
EepHana. I'unore3bl BOBHUKHOBEHUS T€HETUYECKOTO KoJa. HauanbHbIe 3TaIbs OMOIOrHYeCKOi OBOJIIOLIMH: BOBHUKHOBCHUC (I)OTOCI/IHTC?)a, OYKapuorT,
I10JIOBOI'O

rnponecca 1 MHOT'OKJIETOYHOCTH.

geMoncha!!m{. CxeMbl BO3HUKHOBCHHS OAHOKJICTOYHBIX 3YKapuOT, MHOT'OKJICTOYHBIX



OpPraHM3MOB, Pa3BUTHSI LIAPCTB PACTEHUN U JKUBOTHBIX, IIPE/ICTABICHHBIX B yUeOHUKE.

OcHoBHbIe mOHATHS. Teopus akagemuka A. M. Onapuna o MpOUCXOXKICHNH KU3HH Ha 3emite. XuMHudeckas dBoironus. Hebuomormdeckuil cHHTE3
opraHuyeckux coenuHeHuid. KoarepBatHble Karim ¥ MX 9SBoJonuUsA. [IpoToOHOHTHL. brosjorndeckas mMemOpaHa. BO3HUKHOBEHHE reHETHYECKOTO
koza. beswpsepHsle (mpokapuoTuyeckue) kinerku. Kierku,

HUMEIOIIME OrpaHHuYeHHOE 000704Koil sapo. KieTka — aneMeHTapHas CTPYKTYPHO-(QYHKIIMOHATBbHAS €MHUIIA BCETO KHUBOTO.

Ymenusi. OOBSICHITH C MATEPUATUCTUYECKUX MTO3UIMK NPOIIECC BOSHUKHOBEHUS )KU3HU KaK €CTECTBEHHOE COOBITHE B LIETH YBOJIOIMOHHBIX
npeoOpa3oBaHUil MaTEPUH B LIEIIOM.

MetanpeamerHblie cBa3u. Heopranuueckas xumus. [lepuonuueckas cucrema snementos /1. 1.

Menneneesa. CoiicTBa pacTBOpoB. Teopus 37eKTpoIuTHYeCKON Auccounanuu. Opranudeckas xumus. [TonydeHne 1 XuMHYECKUE CBOMCTBA
MIpeNeNIbHBIX YTieBogopoaoB. Pusnka. oHnsupytoliee n3iaydeHre; OHITHE O J103€ U3JIYYeHHUs M OMOIOrHYecKol 3amure. ACTPOHOMUSI.
Opranuzanus riaHeTHbIX cucteM. CoJlHeYHasi CUCTeMa, ee CTPYKTypa. MecTo

rutaneTsl 3emitst B COJIHEYHOM cucTeMe.

PA3JIEJI 3
Yuenue o kiaerke (33 yaca)
Tema 3.1. BBeieHne B IMTOJIOTHI0
Tema 3.2 Xumuueckas opranusamnus ;kuBoro semectsa (11 yacos)
[IpenmeT u 3324kt HUTOIOTUU. METO/IbI U3yUSHHUSI KIIETKH: CBETOBAS U DJIEKTPOHHAS MUKPOCKOMHS; OMOXMMHUYECKHE U HIMMYHOJIOTHYECKHE METO/IbI.
JIBa THIIa KIETOYHON OpraHU3aIK: MPOKAPHUOTHYECKHE U DYKAPUOTHYECKUE KIICTKH.
DNIEMEHTHBIN COCTAB KUBOTO BeliecTBa Ouochepsl. PacnpocTpaHeHHOCTh 3JIEMEHTOB, WX BKJIAJ B 00pa30BaHUE JKUBOW MaTe€pud M OOBEKTOB
HEXXHMBOH MpUpObl. MaKpOodJIeMEHThI, MUKPOAJIEMEHTHI; MX BKJIaJl B 00pa30BaHHE HEOPraHMUYECKUX M OPTraHMYECKHX MOJIEKYJI )KHBOTO BEIIECTBA.
Heopranudeckre MOJIEKYJIbI )KUBOTO BELIECTBA: BOJIa; XUMHUECKUE CBOMCTBA M OMOJIOTHYECKAsl POJIb: PACTBOPUTEND TUAPOPHUIBHBIX MOJEKYI,
cpena MpOTeKaHHs MPEBPAILEHHI; POJIb BOJBI B KOMIIAPTMEHTAIH3AIMN U MEXMOJICKYJIAPHBIX B3aUMOACUCTBUSX, Teruioperyisiuud u np. Comu
HEOPTraHUYeCKUX KHCJIOT, UX BKJIAJ] BOJ00OOECTICUeHHE MTPOIIECCOB JKU3HEACATEIBEHOCTH | MOJIZICp)KaHue roMeocTasa. Poiib KaTHOHOB M aHHOHOB B
obecrnieueHnH MPOIECCOB JKU3HeAeaTenbHOCTH. OCMOC U OCMOTHYECKOE JIaBJICHHUE; OCMOTUYECKOE TIOCTYIUIEHUE MOJIEKYJT B KJIeTKy. bydepHbie
CHUCTEMBI KJIETKH 1 opranuzMa. OpraHudeckue MoseKysbl. bruonorndeckue nonuMepsl — OENKH; CTPYKTYpHask OpraHu3aius(TepBruyHas, BApPUaHThI
BTOPUYHOM, TPETHYHAS M YETBEPTUYHAS CTPYKTYPHAs OPraHU3alUsl MOJIEKYJ Oellka U XUMHUYECKHE CBS3H, UX o0pasytomiue). CBoicTBa OEIIKOB:
BOJIOPACTBOPHMOCTD, TEPMOJIAOMIBHOCTh, TOBEPXHOCTHBIN 3apsi U Jp.; JeHaTypanus (oOpaTiuMast 1 HeoOpaThMasi), peHaTypalys; ONOTOTUIeCKH
CMBICIT M TIPaKTHYEeCKOE 3HaueHrne. OYHKIMU OSIKOBBIX MOJIeKyI. bronornyeckue Kartaiu3aTopsl — OCNKH, KiacCH(UKaIys, HX CBOWCTBA, POJIb
0ETKOB B 00ECTICYCHUH MPOLIECCOB JKU3HECATENILHOCTU. YTIICBOIBI B )KU3HH PACTCHUA, )KUBOTHBIX, TPHOOB B MHUKPOOPraHu3MoB. CTPYKTYpHO-
(hyHKIMOHATBHBIE 0COOCHHOCTH OpPraHU3aIllii MOHO-H
. Ctpoenue u Oronormyeckas poiib OHOMOIUMEPOB — MoIHcaxapua0B. JKUpbl —OCHOBHOH CTPYKTYPHBIN KOMIIOHEHT KJIETOYHBIX MEMOpPaH H
UCTOYHHK SHeprun. OCOOCHHOCTH CTPOCHHS )KHUPOB U JIUTIOMJIOB, JISKAIUE B OCHOBE WX ()YHKIOHATHHOW aKTUBHOCTH Ha YPOBHE KJICTKH U
uenoctHoro oprannsma. JJHK — mornexysbl HacneIcTBEeHHOCTH; UCTOPUS U3yUeHHsI. Y POBHHU CTPYKTYPHOM OpraHU3aly; CTPYKTypa



MOJMHYKJICOTUIHBIX [IENIeH, MPaBUIIO KOMILIeMeHTapHocTH {npasuio Yapradda 1), nsoiinas cnupans (Yorcon u Kpuk);0uonoruueckas poiib
JHK. I'enernueckuii ko, cBoiicTBa koaa. Penyrmkanums JJHK, nepenada HacieactBeHHON HH(GOPMAIK U3 MOKOJICHHS B moKoieHue. [lepeaaya
HacJIeZICTBEHHOW MH(OpPMAaLIMK U3 siJipa B IuToIasmy; tpanckpunuus. PHK, ctpykrypa u gyHnkuuu.
HHdopManmoHHbIe, TpaHCIIOPTHBIE, prOocoMalbHbIe U peryistopasie PHK. «Mabie» Monekybt
M UX pOJIb B OOMEHHBIX Mpolieccax. BUTAMUHBL: CTpOEHHE, ICTOYHUKH MOCTYIUICHHS, PYHKIIUH B
opranusme. OrnpeeseHne HyKIEOTHTHBIX MTOCIIeI0BATEIbHOCTEH (CEKBEHUPOBAHUE) TEHOMOB PACTCHUN 1
XKHUBOTHBIX. ['eHOM YenoBeka. [ 'eHeTHyeckast HHKEHEpHUs; TeHOIMarHOCTUKA M TeHOTeparus 3a00JIeBaHU YelloBeKa 1 )KUBOTHBIX.
JdemoHcTpanus. O6beMHbBIE MOJIENH CTPYKTYPHOH OpraHu3alui OMOJIOTHYECKUX MOJTMMEPOB: OSJIKOB M HYKJIGHHOBBIX KHCIIOT; UX CPABHEHHUE C
MOJIEJISIMUA UCKYCCTBEHHBIX OJIMMEPOB (TIOJMBUHWIIXJIOPUA U JIP.).
JlaGopaTopHble M NPAKTHYECKHE PAGOTHI.

1. ®epmeHTATHBHOE paclien/ieHHe MEPOKCH/IA BOAOPO/Ia B TKAHAX OPraHu3Ma.
2.0mpenesieHHe KPaxXMaja B paCTUTEIbHBIX TKAHSX.
3.Ctpoenne u (pyHKIMH KJIETOK.

Tema 3.3. CTpoeHue u GpyHKIMHU NPOKapuoTHYecKOii KieTkH (1 yac)

IMapctBo Ilpoxapuotsl ([poOsHKM); cHUCTEMaTHKa M OTAEIbHBIE IMPEACTaBUTENHN: LIHaHOOAKTEPHUH, OaKTepUU U MUKOILIa3Mbl. DopMa U pa3mMepbl
IIPOKapHOTHYECKUX KIeTOK.CTpOeHHE IIUTOIIa3Mbl OaKTepHaIbHON KIIETKH; JIOKANNU3aIus (epMEHTHBIX CUCTEM U OpraHu3anus MeTadoau3Ma y
IIpoKapHoT. I 'eHeTHueckuit annapat 6akTepuii; 0cOOEHHOCTH
peanuzanuy HacaencTBeHHOH nHdopManun. OcoOEHHOCTH KU3HEAEATEIbHOCTH OaKTepUil: aBTOTPOQHbIE U reTepoTpOodHbIE OAKTEPUH; a3POOHBIE U
aHaspoOHbIe MUKpOOpranu3msl. CriopooOpazoBaHue U ero OHonoruueckoe 3HayeHue. Pa3MHoxkeHue, ooBoil pouecc y 6akrepuil; pekoMOUHaIHY.
MecTo 1 poJib IPOKAPUOT B OHOLIEHO3aX.

JdemoncTpanus. CxeMbl CTPOCHUS KJIETOK Pa3INIHBIX IPOKApHUOT.

Tema 3.4. CTpyKTYpPHO-(QYHKIMOHAIbHAS OPraHU3AIUs KJIETOK yKapHoTr (7 uacoB)

[Turomna3ma 3ykapruoOTHIECKOH KiIeTKH. MeMOpaHHBIN IPUHIIMIT OPraHU3alUU KIETOK; CTPOeHHE OHosiornueckoil MeMOpaHbl, MOpdosiornueckue u
(hyHKIIMOHATIBHBIE 0OCOOEHHOCTH MEMOpPAH Pa3IMYHBIX KJICTOYHBIX CTPYKTYp. OpraHeuIsl MUTOIIa3MBl, UX CTPYKTypa 1 GyHKkImH. HapyxHas
[UTOIUIa3MaTHIecKass MeMOpaHa, SHI0IIa3MaTHYeCKasl CeTh, anmapat [ oJIb/KH, TH30COMBI; MEXaHH3M BHYTPUKICTOYHOTO ITUIICBAPEHHS.
MHTOXOHIPUY — SHEPreTHYECKHIE CTAHIIMU-KIIETKH; MEXaHU3MBI KJIETOYHOTO IbIXaHUSA. PHOOCOMBI M HIX y9acTHe B Ipomeccax TPaHCISIUH.
Knerounslii nentp. OpraHou/sl IBUXKEHUS: )KIYTUKU U pecHUYKH. [lutockeneT. CrenyanbHble OpraHOUAbl IUTOIIA3Mbl: COKPATUTEIbHBIC BAKYOIH U
1p. BzanmMonetlicTBre opraHonI0B B 00eCIIeYeHHH IpolieccoB MeTabomm3Ma. OCOOEHHOCTH CTPOCHHS PaCTHTEIBHBIX

KJIETOK; BaKyOJIH ¥ IUTACTHIBI. BUIBI ItacTH; NX CTPYKTYpa U (YHKIOHAIBHEIE OCOOCHHOCTH.

Kerounas crerka. OcoOOEHHOCTH CTPOEHHS KJIETOK TpHOOB. BKiItoueHns1, 3HaYeHNE U POJIb B



MeTaboau3Me KieTok. Kiietounoe AAPO — LCHTP YyHIPaBJICHUA XU3HECACATCIBHOCTBIO KIICTKH. CprKTprI KIJIICTOYHOI'O sapa: sACpHas 060.]'10'{1(3.,
XpOMaTUH (FeTepOXpOMaTI/IH u 3yXp0MaTI/IH), AAPBILIKO. KapHorma3Ma; XUMHUYECKHUM COCTaB M 3HAUCHHE JUISL XKU3HEACATCIIBHOCTH s Apa.
I[I/I(b(i)epeHHI/IaHLHaﬂ AKTUBHOCTb I'CHOB; OyXpPOMAaTHH. XpOMOCOMBI. CprKTypa XpOMOCOM B pas3jIMgHbIC ITEPHUOABI )KU3HCHHOI'O IIUKJIA KIICTKH;
KapuOTHUIIL, ITIOHATHUE O TOMOJIOTUYHBIX XpOMOCOMaAXx. I[HHHOHHHLIﬁ u FaHJ'IOH,Z[HBIfI Ha60p1>1 XpOMOCOM. Knerounbie TexHomornu. CTBOJIOBBIC KJICTKH K
TNEPCICKTUBBI UX IPUMCHCHUS B OHOJIOTHH U MCOUIUHE. KJ'IOHPIpOBaHI/Ie paCTeHI/Iﬁ U )KUBOTHBIX.

lleMOHCTQa!!l/IH. MO}ICJ’II/I KiIeTKA. CXeMBI CTpPOCHHS OpraHOUuI0B paCTHTeJ’IBHOﬁ M >KUBOTHOM

KJICTOK. MPIKpOHpeHapaTBI KJICTOK paCTeHHﬁ, JKUBOTHBIX U OJHOKJICTOYHBIX FpI/I6OB .

JlaGopaTopHble M NPAKTHYECKHE PAGOTHI.

1.M3y4yeHne cTPOCHHS PACTUTEILHOI M dKUBOTHOH KJIETOK I10i MUKPOCKOIIOM.
2.HabaroneHne 3a ABHKEHHEM IMTOILIA3MBI B PACTHTEIBHBIX KJIETKAX.

Tema 3.5. O0MeH BelecTB B KieTke (MeTa0013M) (8 yacoB)

OOMeH BeIleCTB U NIPEBPallleHUE SHEPTUH B KJIETKE — OCHOBA BCEX MPOSIBIICHUHN €€ XKU3HenesTeabHOCTH. KatanmuTndyeckuil xapaktep peakiuii
obOmeHa BerecTB. KomnapTMeHTanu3amus NpoueccoB MeTabou3Ma 1 JJoKanu3anus cnenuduiyeckux GepMeHToB B MEMOpaHaXx OIpeaeIeHHbIX
KJIETOYHBIX CTPYKTYP. ABTOTpO(HBIE 1 reTepoTpodHbIe OpraHn3Msl. IInacTuueckuil n sHepreTudyeckuii ooMeH. Peanmzaiust HacneacTBEeHHOH
nHpopmanuu. buonornuyeckuil CHHTE3 OEJIKOB U IPYTUX OPraHUYECKUX MOJIEKYJI B KiIeTKe. TpaHCKPUIILHS; ee CyLIIHOCTh U MexaHu3M. [Iponeccunr
uPHK; 6uonorunyeckuii cMbIci ¥ 3HadeHue. TpaHCIAIMS; CYIHOCTh U MEXaHU3M. DHEepreTuueckuii oomMeH; crpykrypa u ¢dyHkiuu AT®. Dramsl
sHEpreTHdeckoro ooMena. IloAroToBUTENBHBIN 3TaM, POk TU30COM; HEMOTHOE (OeCKUCIOpoIHOe) paciiemienue. [TonHoe KUCIopoJHOe OKUCTIEHHE;
JIOKaJIM3aIHs IPOLIECCOB B MUTOXOHAPHSX. PACILEIICHUS TIIIOKO3bI B KIIETKE C pacnanoM u cuate3oM AT®. dorocunres; cBeToBas dasza u
0COOEHHOCTH OpraHU3alM1 TUIIAKOMOB IpaH, SHepreTHyeckas IeHHOCThb. TeMHoBas (asa hoTocHHTE3a; MPOIECChl TEMHOBOH (ha3bl; HCIONb30BaHNE
9HEpruu. XeMocuHTe3. [[puHIMIIBEI HEPBHOM 1 YHJIOKPUHHOM PEryJIALUY NPOLECCOB IIPEBPALEHUS BEIIECTB U SHEPTUH B

KJIETKE.

JdemoncTpanusi. Cxembl myreid mMeTabonu3ma B KJETKE. DHEPreTHYEeCKHid OOMEH Ha MpUMepe pacIICIUICHUs TIIOKO3bl. IlnacTuueckuit oOMeH:
ouocuHTe3 Oenka u porocuHTe3 (MOJCTH-aNILIHKALNH). CXeMBI, OTpaXalolIye MPUHIUIIBI PErYISIHA METa00IM3Ma Ha YPOBHE [IEJIOCTHOTO OpraHU3Ma.
Tema 3.6. ’KuzHeHHbIii HUK KJIeTOK (3 yaca)

Knetkn B MHOTOKJICTOYHOM OopraHusme. [lonsitue o I[I/I(I)(l)epeHHI/IpOBKe KJIIECTOK MHOT'OKJIETOYHOI'O OpraHu3Ma. JKuzHeHHBIH UKJI KJICTOK. Tkanu
opraHusma C pa3H0171 CKOPOCTBIO KJICTOYHOI'O OOHOBJICHHUSL: 06HOBJ'I$[IOHII/IGC${, pacTynmue u crabuibHbIe. PasMHOKEHHE KIETOK. MUTOTHYECKHI UK
I/IHTep(ba?)a — NepHUOa NOATrOTOBKH KIICTKH K ACJICHUIO, pEAYIIIIMKAI NS ILHK, MHUTO3, (1)331)1 MUTOTHUYCCKOI'O ACIICHUA U npeo6pasoBaHM$[ XpOMOCOM B
HUX. MexaHu3m 06pa3OBaHI/I${ BEPCTCHA ACIICHUA U PACXOKIACHNA JOYCPHHUX XPOMOCOM B aHa(base. buonorudeckuii cMpici MUTO3a. bruojorudyeckoe



3HaUCHHE MHUTO3a (OecIonoe pa3sMHOKEHHE, POCT, BOCIIOJTHEHNE KJICTOYHBIX ITOTEPh B (PHM3NOIOTHYECKHX U MTATOJIOTHYECKUX yCcIoBHAX). [ToHsTre o
pereHepany. HapymmeHuss ”HTEHCHBHOCTH KJIETOYHOTO PA3MHOXKEHHS M 3a00JI€BaHMS YeIOBEKa U )KUBOTHBIX, TPO(QHUIECKUE A3BHI,
JI0OpOKa4YeCTBEHHBIE U 3JI0KAYECTBCHHBIC OIYXOJIH | JP.

JemoHcTpanysa. MUTOTHUYECKOE JIEJIEHUE KIIETKU B KOPEILIKE JIyKa 0/l MUKPOCKOIIOM M Ha cxeMe. ['ucTosoruueckue npenapaTsl pa3jinuHblX TKaHEH
MileKonuTaomuX. CXeMbl CTPOEHUS PACTUTENBHBIX U )KUBOTHBIX KJIETOK pa3jIMUHbIX TKaHEH B Ipolecce AeneHus. CxeMbl yTeil perenepanuu
OPTaHOB U TKaHEH y *KMBOTHBIX Pa3HbIX CUCTEMATUUYECKUX TPYIIIL.

Tema 3.7. Hekiierounble ¢popMbl sku3Hu. Bupycel u 6aktepuodaru (24aca)

Bupychl — BHYTPUKIIETOUHBIE [TAPA3UThI HA TEHETUYECKOM ypoBHE. OTKPHITHE BUPYCOB, MEXaHU3M B3aUMOAEHCTBUS BUPYCA U KIETKH,
UH(EKUUOHHBIH Ipoliecc. BepTukaabHBINH U FOPU3OHTAIBHBIN THUII IIepeJaul BUPYCOB. 3a00JIeBaHUs >KUBOTHBIX U PACTEHUI, BbI3bIBAEMBIE BUPYCAMHU.
BupycHsle 3a00seBaHus, BCTpeyaroIuecs y yesoseka; rpumi, renartut, CITN/I. baktepuodaru.

JemoHcTpanus. Mozenu pa3IndHbIX BUPYCHBIX YacTHLl. CXeMbl B3aUMOAEHCTBUS BUPYCa U KJIETKH IPU TOPU30HTAIBHOM U BEPTHKAIBLHOM THIIE
nepenaun uHpekuu. CXxeMbl, OTpaXkarollue IPOLECC Pa3BUTHsI BUPYCHBIX 3a00JIeBaHuUil.

Tema 3.8. Kinerounas teopus (1 yac)

Knerounas Teopust CTpoeHHs OpraHu3MoB. McTopus pa3BUTUs KJI€TOUHOH Teopun; padotel M. llneiinena, T. [lIBanHa, P. bpoyna, P. Bupxosa u
JIpyrux y4eHbiX. OCHOBHBIC MOJIOKEHHS KIIETOYHOI TEOPUH; COBPEMEHHOE COCTOSHHE KJICTOYHOW TEOPHH CTPOCHHUS OPTaHU3MOB. 3HaYCHUE
KJICTOYHOM TEOPHUH I Pa3BUTHS OMOJIOTHH.

JdeMoucTpanus. buorpaduu y4eHbIX, BHECIIMX BKJIA]] B pa3BUTHE KJIETOYHOU TEOPHH.

OcHoBHbIe MoHATHS. OpraHuYecKre 1 HEOPTaHUIECKUE BEIIECTBa, 00pa3yIoIie CTPYKTYPHbIE KOMITOHEHTHI Ki1eToK. [IpokaproTsl: 6akTepun 1
CHHe3eJIeHbIe BOJOPOCIH (IIMaHO0aKTEpUH). DyKapuOTHYeCKas KIIETKa, MHOT000pa3ue yKapuoT; KIETKH OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX
oprann3moB. OCOOEHHOCTH PaCTUTEIBHON M )KUBOTHOM KIIETOK. SIpO M MUTOIUIa3Ma — TJIaBHBIE COCTABHBIC YACTH KIETKH. OpraHOUIbI IIUTOILIA3MBI.
Bxmrogenus. XpoMOCOMBI, UX CTPOCHUE.

JIMIIONTHBIH 1 rarIonIHbIH Habops! XxpomocoM. Kapuotum. YKu3HeHHBIH UK KIETKH. MUTOTHYECKUH [IUKIT; MUTO3. broornyeckuii cMbICI
MHTO3a. bruonornyeckoe 3HaueHre MUTO3a. 1107105k€HNS KIIETOUHOM TEOPUH CTPOEHUST OPraHU3MOB.

MeranpeamerHble cBa3u. Heopranmueckas xumusa. Xumuueckue cBsizu. CrtpoeHue BemecTBa. OKHCINTENHBHO-BOCCTAHOBUTENBHBIE PEAKIIHU.
Oprannueckast xumus. [IpuHIUIBI OpraHU3alMi OPraHUYEeCKUX COETMHEHUH. YTIIEBOIBL,

JKHPBI, OSITKN, HYKJIEMHOBBIE KUCTOTHI. Pu3nka. CBOMCTBA KUIKOCTEH, TEIUIOBEIC SBICHUS. 3aKOHBI TEPMOTMHAMHKH.



PA3JEJI 4
Pa3mHo:xeHne opranu3mos (7 4acoB)
Tema 4.1. Becnionioe pa3MHOKeHUe pacTeHHH U ’KUBOTHBIX (2 yaca)

q)OpMBI 0ecIonoro PasMHOXCHUA: MUTOTHYCCKOC JCJIICHHUC KIICTOK OJHOKJICTOYHBIX; CHOpOO6pa3OBaHI/Ie, MOYKOBAaHUEC Yy OJAHOKJICTOYHBIX H
MHOT'OKJIETOYHBIX OPraHU3MOB; BEI€TATUBHOC PA3MHOXCHHUC. buonorudeckuii CMbICT U SBOJIIOLIMOHHOS 3HAYCHHE Oecroyoro Pa3MHOXCHHUSA.
J!BMOHCTQZ{!!I/IH. CriocoOBI BEereTaTUBHOTO PasMHOXCHUA IJIOJOBBIX JCPEBHEB U OBOIIHBIX KYJIBTYP. CxeMbl U PUCYHKH, ITOKa3bIBAIOLINC
IMMOYKOBAHUE OPOIKIKEBBIX l"pI/I6OB 1 KMIICYHOIIOJIOCTHBIX.

Tema 4.2. I[Tosi0Boe pa3MHo:keHHe (SUacoB)

ITonoBoe pa3sMHOXKEHHE PACTEHHMI U JKMBOTHBIX. I10/I0Bast cCcTeMa, OpraHbl HOJIOBOTO Pa3MHOXKEHHMS MIIEKOITHTaromuX. ['amerorenes. [leprost
00pa30BaHUs MOJIOBBIX KIIETOK: pasMHOXKeHHUE U pocT. Ilepruox co3peBanus (Meiio3); npodasa I u mponeccsl, B Heil MPOUCXOAAIINE: KOHBIOT AN,
KPOCCHHTOBEp. MeXaHU3M, FTeHETHUESCKUE TOCIICICTBHS M OMOIOTMYECKHH CMBICT KPOCCHHIOBepa. bruosormyeckoe 3HaueHHE U OMOIOTHYECKHI CMBICIT
Mmeiio3a. ITepros GopMUpPOBaHUS TIOJMOBBIX KIETOK; CYIIHOCTH M OCOOCHHOCTH TedeHHs. OCOOCHHOCTH cIepMaToreHesa U oBoreHesa. OceMeHEHHUE
U OIUTOJOTBOPeHUE. MOHO- ¥ ONUCTIepMHUsT; OHoJIornaeckoe 3HaueHne. HapyxHoe 1 BHyTpeHHee omnofoTBopeHue. [lapreHorenes. Passutue
MOJIOBBIX KJIETOK Y BBICIIUX PACTCHHI; JBOHHOE OIUIOJOTBOPEHUE. DBOIIOLMOHHOE 3HAUCHHE

TIOJIOBOT'O Pa3MHOXKCHUSI.

JemoHcTpanmsi. Mukponpenaparsl siiekieTok. Cxema CTpOeHHs CHEPMaTO30H 0B Pa3IMYHBIX KUBOTHBIX. CXEMBI I PUCYHKH, TIPECTABIISIOIINC
pa3HOOOpa3ue MOTOMCTBA y OHOM Mapbl POAUTENEH.

OcHoBHBIe OHATHSA. MHOTr000pasue GopM U pacHpoOCTPaHEHHOCTh OECIIONOr0 Pa3MHOMKCHHS.

Buonorndeckoe 3HadeHHe OECroyoro pasMHOKeHHUs. [10J0BOC pasMHOXKEHHE M €ro OHOJIorHYecKoe 3HadeHHe. OpraHbl MOJIOBOH CHCTEMBI;
TPUHITUITEL UX CTPOCHHS U TUTHEHA. [ aMeToreHes; Melio3 1 ero Ouonorndeckoe 3HadeHHe. OCeMEHEeHHE U OILTOJ0TBOPEHIE.

MeTtanpeamerHsie cBa3u. Heoprannueckast Xumust. 3alnuTa IPUPOJBI OT BO3AEHCTBHSI OTXO0B

XUMHYECKUX MPpon3BoAcTB. dusnka. DiekTpoMarauTHoOe rojie. VloHmsnpyormmee n3nydeHne, HOHATHE O 103¢ H3TyUCHUS U

Onorormyeckoi 3amuTe.

PA3JEJ 5
HNupuBuayaibHoe pasBuTHe OpranusmMos (15 yacos)



Tema 5.1. DMOpuoHaTbHOE Pa3BUTHE *KUBOTHBIX (5 yacoB)

Tunel AHLEKIETOK; NONIPHOCTD, PACHIPEACICHHE JKEJITKA U TEHETUUECKUX JeTepMUHaHT. O00I0UKY AiIa; aKTUBALMSL OIIOJOTBOPEHHBIX SHIIEKIETOK
K pa3BuTHI0. OCHOBHBIE 3aKOHOMEPHOCTH APOOIIEHHs; 00pa30BaHUE OIHOCIONHOTO 3apoiblilia — OnacTyibl. ['acTpysaiys; 3aKkOHOMEPHOCTH
00pa30BaHUs ABYCIOWHOTO 3apOABIIIa — TacTPyJIbl. 3apOIbINIeBHIC JIUCTKU M UX dajbHelmas nuddepeHnuporka. I[lepBudHbIi opraHoreHes
(Helpymsuus) U fanpHenmas

nuddepeHIPOBKa TKaHEH, OPraHOB M CHCTEM. Peryssinust SJMOPHOHAIBHOTO Pa3BUTHS; ACTSPMHHALNS U SMOPHOHANBHAS HHAYKIWA. Poib HEpBHOM 1
SHJIOKPHHHOHN CUCTEM B 00eCIedeHNH SMOPUOHAIILHOIO Pa3BUTHSI OPraHU3MOB. YIIPAaBICHUE Pa3MHOXKEHUEM pacTeHuit 1 KiioHupoBaHue pacteHuit u
’KHMBOTHBIX; IEPCIIEKTUBBI CO3/1aHUs TKaHEIl U OpPraHOB YeJIOBEKa.

JemoHcTpanys. CpaBHUTENBHBIN aHAIN3 3apObIILICH O3BOHOUHBIX Ha PAa3HBIX Tanax 3MOPUOHAIBHOrO pa3BUTH. Moenu SMOPHOHOB
JIAHLETHUKA, JIATYIIEK WIH JPYTUX XKHUBOTHBIX. TaOuIbl, WIUTIOCTpUpYIOLIME OECIION0e U II0JIOBOE Pa3MHOMXKEHUE.

Tema 5.2. IlocTaMOpHOHA/ILHOE Pa3BUTHE KUBOTHBIX (2 yaca)

3aKOHOMEPHOCTH ITOCTIMOPHOHAIBHOTO TIepHoa pa3sBuTHs. HenpsmMoe pa3BUTHE; TONHBIH U HETIOIHBIH MeTamopdo3. bronornuecknii cMeicn
pa3BuTHs ¢ Metamopdo3om. CTaany MOCTIMOPHOHAIBHOTO pa3BUTHs (JIMYMHKA, KyKOJKa, uMmaro). [Ipsmoe pasBHTHE: JO- pEPOIYKTHBHBIMH,
PETIPOAYKTHBHBIH M OCTPENPOLYKTHBHBII Meprosl. CTapeHHe U CMEPTh; OHOJIOTHS MTPOJOIKUTEIBHOCTH KH3HH.
JemoHcTpanms. TaONUIBl, WILTFOCTPUPYIOLIKE MPOLecC MeTaMop(o3a y YWICHHCTOHOIMX UIT03BOHOYHBIX (KECTKOKPBIIBIC H YeIIyilYaTOKPBUIBIC,
ampuoun).

Tema 5.3. OuTorenes BoICIINX pacTeHuii (4uyaca)

Buonornyeckoe 3HaueHNE JBOHHOTO OMJIOAOTBOPEHHS. DMOPHUOHAILHOE Pa3BUTHE; AEIEHHE 3UTOThI, 00pa30BaHUe TKaHEH U OPraHoB 3apObIIIa.
[ToctamOpronanbHoe passutue. [Ipopactanue cemsiH, quQGepeHIIMPOBKa OPraHOB U TKaHeH, HopMUpoBaHHE NOOETOBON 1 KOPHEBON CHCTEM.
Perynsuus pa3Butus pacTeHHii; GUTOrOPMOHBI.

JdemoucTpanus. CxeMbl SMOPHOHAIBHOTO U TTOCTIMOPHUOHAIIBHOTO PA3BUTHS BBICIIUX PACTCHUI.

Tema 5.4. O01mue 3akoHOMepHOCTH OHTOreHe3a (1 yac)

CXO0/ICTBO 3apOoJIbIlIeii 1 SMOPHOHATIBHAS TUBEpPreHnus mpru3HakoB (3akoH K. bapa). bruorenernueckuii 3axoH (3. I'ekkens n K. Mrouiep). Pabotsr
akagemuka A. H. CeBeprioBa, MOCBsIIEHHBIE IMOPHUOHATILHOW U3MEHYHBOCTH (M3MEHIHBOCTD BCEX CTAMH OHTOTeHE3a; KOHCEPBATUBHOCTD PAHHHX
CTauii SMOPUOHATILHOTO Pa3BUTHSI;, BOSHUKHOBEHHE H3MEHEHU I KaKk

npeoOpa3oBaHue CTaJNH Pa3BUTHUS U TIOJHOE BBITIAJICHUE MPEAKOBBIX IPU3HAKOB).



JlemoncTpamus. Tabnuma, oTpaxkaromias CXOJICTBO 3apOABINICH TO3BOHOYHBIX )KUBOTHBIX. CXeMBI TPe0o0pa30BaHMs OPraHOB M TKaHEH B (HIIOreHese.
Tema 5.5. PaspuTue opranu3ma u okpyskamomas cpeaa (3 yaca)

Ponb dakTopoB okpyskaromeii cpeisl B SMOPHOHAIBHOM M IIOCT3MOPHOHATIBHOM Pa3BUTHH OpraHn3Ma. Kpuriyeckue nepnoasl pa3surus. Biusaue
U3MEHEHHH roMeocTa3a opraHu3Ma MaTepy U IJI0a B pE3yNbTaTe BO3AEHCTBUSA TOKCUUHBIX BELIECTB (Ta0auHOro JbIMa, aJIKOroJisl, HAPKOTHKOB U T. 11.)
Ha X0 ’MOPUOHAJIBHOTO U IOCTAMOPUOHAILHOTO IEPHOI0B PA3BUTHUS (BPOXKICHHBIE ypoAcTBa). IIoHATHE O pereHepayu; BHYTPUKICTOUHAS,
KJIETOYHAsl, TKAHEBAsk U OpraHHas pereHepanusi. DBOJIOLMS CIIOCOOHOCTH K pereHepaluy y II03BOHOUHBIX )KUBOTHBIX.

Hemoncrparus. dororpaduu, oTpaskarolye IOCIeACTBUS BO3AEHCTBUN (aKTOPOB Cpeibl HA pa3BUTHE OPraHU3MOB. CXEMBI U CTaTHCTHUECKUE
TaOJMLBl, IEMOHCTPUPYIOLIHE IIOCAEACTBUS YIOTPEOIEHUS aJIKOr0JIsl, HApPKOTUKOB U Tabaka Ha XapaKTep pa3BUTUS IIPU3HAKOB U CBOUCTB y
[IOTOMCTBA.

OCHOBHbIE HOHATHUS. DTanbl SMOPUOHAIBLHOIO Pa3BUTHUS pacTeHUil U >KUBOTHBIX. Ileproasl mocTaMOpHoHaIbHOro pa3BuTHs. buonoruyeckas
[IPOJIOKUTENBHOCTD XKU3HU. BiinsiHue Bo3ieHCTBUIl KypeHus, YHOTpeOIeHUs] HapKOTUKOB, AJIKOTOJIsl, 3arps3HEHMsS Cpeibl Ha pa3BUTHE OpraHU3Ma
U NIPOAOJKUTENBHOCTD KU3HU

MeTtanpeameTHble cBsizu. Heopranuueckas xumus. 3alura Npupobl OT BO3IEHCTBHS 0TX0/10B

XMMHUYECKHUX IIPOU3BOACTB.

Ousuka. DnekTpoMarHutHoe nojue. HoHusupyroee n3iaydyeHue, MOHATHE O 103€ U3ITyUCHHUS U

OGMOIOrMYECKOM 3aImuTe.

PA3JIEJI 6
OcHoBbI reHeTuKH U cejeknuu (30 yacon)

Tema 6.1. McTopusi npeacTaB/IeHN# 0 HACIeICTBEHHOCTH U u3MeHunBocTH (1 yac)

Hpe}ICTaBHCHI/IH APCBHHUX O POACTBC U XapaKTEpe nepeaadu Npu3HakoB U3 ITOKOJICHUS B IIOKOJICHUE. BSFHﬂ)ILI CPCAHCBCKOBBIX YUCHBIX Ha IMPOLCCChI
HacCJICOBaHUs MMPU3HAKOB. I/ICTOpI/IH Ppa3BUTUA TCHETUKU. OCHOBHBIE MIOHITHS TCHCTHKH. HpI/ISHaKI/I u CBOﬁCTBa; T'CHbI, aJUICJIBHBIC I'CHBI.
I"'oMo3uroTHbIC U reéTCpO3UTOTHBIC OPraHU3MBbI. I'enotun u (1)€HOTI/I1'[ opraHusma; FeHO(l)OHJI.

[JemoHcTpanus. buorpadun BUIHEHIINX TEHETHKOB.
Tema 6.2. OcHOBHbIE 3aKOHOMEPHOCTH HacJieAcTBeHHOCTH (154acoB)

MOJ'ICKyJ'IprHafI CTPYKTYpa IreHa. T'ennl CTPYKTYPHBIC U PETYIIATOPHBIC. HO)IBI/I)KHLIG TCHECTUYCCKUC 3JICMCHTEI. Perynsnms{ 9KCIPECCHU I'CHOB Ha YPOBHC
TPAaHCKPUIIINU, ITPOLUECCUHIa n-PHK u TPAaHCJISIIAN. XpOMOCOMHafI (s[z[epHaﬂ) U HEXPOMOCOMHAas (III/ITOHJ'IaBMaTI/I‘-IeCKaSI) HaCJICACTBCHHOCTD. CBs13b
MCXKAY I'€HaMU U IPHU3HAKaAMHU. 3aKOHOMepHOCTI/I HacCJICAOBaHUs INPU3HAKOB, BBISIBJICHHBIC I. MCH)ICJ'IGM. FI/I6pPI)IOJ'IOFPI‘ICCKI/II71 MCTOA HU3YUYCHUSL
HaCJICACTBCHHOCTH. MOHOFI/I6pI/I,Z[HOC CKpCIIBaHUC. HepBLIﬁ 3aKOH MeH,Z[CJ'IfI —3aKOH JOMHWHUPOBAHUS. BTOpOﬁ 3aKOH MeH,Z[eJ'IfI — 3aKOH



pacmierieHus. IloqHOE M HETONHOE NOMHMHHMPOBaHME. 3aKOH YHCTOTHI TaMeT M €ro LUTOJIOIMYecKoe OOOCHOBaHHE. MHOKECTBEHHbBIE AJLICIH.
AHanmsupylolee ckpemmsanne. IurndpuaHoe ¥ NONMUTHOPUIHOE CKPEIMBAHKE; TPETHH 3aKOH MeHest — 3aKOH He3aBHCHMOT0 KOMOMHHPOBAHMUSL.
XpOMOCOMHasl TeOpUsl HACIEACTBEHHOCTH. ['pynmsl cremneHus reHoB. CIEINICHHOE HaclleJoBaHME NMpH3HAKOB. 3akoH T. Moprana. [lonxoe u
HETOJIHOE CLCIICHUE T€HOB;

paccTosHHE MEXAY TeHAMH, PaCIOJIOKEHHBIMH B OJTHOH XPOMOCOME; TEHETHYESCKHE KapThl

XpomocoM. ['eHeTHUecKkoe onpeiesiecHHe oJla; TOMOTaMETHBIN M reTeporaMeTHBIH moit. ['eHeTndeckas: CTpyKTypa MoJoBBIX XpoMocoM. Hacenoanne
MPU3HAKOB, CICIUICHHBIX C IOJIOM. ['€HOTHIT Kak IeJIOCTHAsl cHcTeMa. B3auMonelCcTBHe aIeibHBIX (JIOMHHUPOBAHUE, HETIONHOE JOMHHHPOBAHUE,
KOJOMHMHHPOBAHNE W CBEPXJIOMHHHPOBAHHE) M HEAJUICIBHBIX

(KOMIIIIEMEHTapHOCTB, MUCTa3 1 MOJIMMEPHs) TSHOB B ONpEeIeHHH MPpU3HaKoB. [neffoTponus. DKCIpecCHBHOCTE M TIEHETPAHTHOCTH T'eHA.
JdemoncTpamus. KapTel XpoMOCOM UelioBeKka. POIOCTIOBHEIC BRIIAIOIINXCS IPEICTABUTENCH KYIBTYPHI.

JlaGopaTopHble U IPAKTHYECKHE PAGOTHI
1.Pemenue reHeTHYECKHX 32124 M COCTABJIEHHE POIOCTOBHBIX.

Tema 6.3. OcHOBHbIE 3aKOHOMEPHOCTH U3MEHYUBOCTH (6 4acoB)

OcHoBHbIE (OPMBI U3MEHYMBOCTH. | eHOTUITHYECKast U3MEHYMBOCTh. MyTalun. I eHHbIe, XpOMOCOMHBIE M TeHOMHBbIE MyTanuu. CBolcTBa MyTalui;
COMaTHYECKUe U reHepaTHBHble MyTanun. Helitpansuble Mytanuu. [lonyneranbHble U eTaabHble MyTaluu. [IpUUMHbI U 4acTOTa MyTalluii;
MyTareHHble (akTopbl. DBOJIIOLMOHHAS POJIb MyTalluil; 3HaUeHUEe MyTaIMH AT IPAKTUKHU CEJILCKOTr0 X03aHCTBa U OnoTexHonoruu. KomOuHaTuBHasA
W3MEHYMBOCTb. Y POBHHU

BO3HMKHOBEHUS PA3JIMUHBIX KOMOMHALUI F€HOB U UX POJIb B CO3/laHUU T€HETHUECKOTO pa3sHooOpa3us B Ipesesiax Buia (KPOCCHHTOBEpP, HE3aBUCHUMOE
PacxXokJeHHUEe TOMOJIOTHUHBIX XPOMOCOM B IIEPBOM M JOUEPHUX XPOMOCOM BO BTOPOM JEJICHUU Meii03a, OIII00TBOPEHKE). DBOIIOLIMOHHOE 3HAUCHUE
KOMOMHATHBHON U3MEHUYMBOCTH. 3aKOH FOMOJIOIMYECKUX PAZIOB B HACJIeACTBEHHON u3MeHunBocTy H. 1. BaBuiosa.

DeHOoTUNHNYECKas!, WM MOIU(DUKALMOHHAS, ©3MEHUYMBOCTb. POJIb yCII0BUI BHEIIHEH Cpeibl B Pa3BUTHU U MPOSIBJICHUH IPU3HAKOB M CBOHCTB.
CaoiicTBa Mo (UKAIMA: OIPEIeIEHHOCTh YCIOBUAMH CPElibl, HANPAaBIEHHOCTD, IPYMIIOBOM XapakTep, HeHaclaeLyeMocTh. CTaTUCTHYECKUE
3aKOHOMEPHOCTH MOJU(DUKAIIOHHON N3MEHUYNBOCTH; BapUALlMOHHBII PsiJl U BapuanMoHHast kpuBas. Hopma peakiiuy; 3aBUCUMOCTb OT F€HOTHUIIA.
YnpasneHue JOMUHUPOBAHUEM.

JemoncTpanus. [Tpumeps! MogudUKaMOHHONH H3MEHUYHNBOCTH.

JlaGopaTopHble U NpaKTHYeCKHe PadoThI

1. M3yyeHne H3MEHYHBOCTH.

2.ITocTpoeHne BapHAIIMOHHOMH KPHBOIi (pa3Mepbl THCTheB PACTEHHIl, aHTPONOMeTPHYeCKHe JAHHbIE YYalIHXcs).

Tema 6.4. 'eneTuka yenoBeka (3uaca)



MeToapl M3y4eHHUs! HACIIEJCTBEHHOCTH YeJIOBEKa: I'€HEaJOrMYeCKHl, ONM3HENOBbIH, IUTOTeHETHYEeCKUN U Ip. | 'eHeTHyeckue KapThl XpOMOCOM
yenoBeka. CpaBHUTENBHBIN aHATN3 XPOMOCOM YEJIOBEKA U YeIOBEKOOOPa3HbIX 00e3bsH. XapakTep HacAeJOBaHHS IPHU3HAKOB Y YeJIOBeKa. [ eHHbIE U
XPOMOCOMHBIE aHOMAJIMU YEJIOBEKA U BbI3bIBa€MbIe UMU 3a00JeBaHus. | eHeTHUeCKOoe KOHCYJIbTUPOBaHKE. | eHeTHYeCKOe pOJICTBO YEJIOBEYECKHX pac,
HUX OHOJIOruyecKas

PaBHOLIEHHOCTb.

JdemMoHcTpanus. XpoMOCOMHBIE aHOMAJIMH YEJIOBEKA M UX (DEHOTUITMYECKUE MPOSBICHUS.

JlaGopaTopHas pabora
1.CocraBJjieHHe POJOCIOBHbIX.

Tema 6.5. Ceslekuusi ’KHBOTHBIX, PACTEHHII © MUKPOOPraHU3MOB (54acoB)

L{eHTpBI MPOUCXOXKACHUS 1 MHOT00Opa3us KyJIbTYpHBIX pacTeHuid. Copt, mopoza, mraMmm. MeToIbl CeNIEKIIUN PacTeHUH U )KUBOTHBIX: 0TOOp U
rubOpumusanys; GopMel oTOopa (MHAMBUIYANBHBIM U MaccoBblii). OTaaneHHas ruOpuan3anus; sBIeHHE TeTepo3uca. VICKycCTBEHHBIN MyTareHes.
Cenexiysi MUKpOOPTaHU3MOB. BHOTEXHOOTHSI ¥ TeHETHYECKas

WHXXeHepusl. TpaHCTeHHbIE PAaCTeHHUS; TeHHAs M KJIIETOYHAs HHKEHEPUS B dKUBOTHOBOACTBE. JJOCTM)KEHHSI 1 OCHOBHBIE HAIPaBJIEHUS! COBPEMEHHOM
CeJICKIIUU. 3HAUCHHE CEJICKIINU JIJIsl pa3BUTHS CEIbCKOX03IHCTBEHHOTO MPOU3BOICTBA, MEUIIMHCKOM, MUKPOOHOJIOTHYECKON U IPYTruX oTpacieit
MPOMBIIIEHHOCTH.

JdemoncTpanus. CpaBHUTENBHBIH aHAIN3 TIOPOJ JOMAIIHUX JKUBOTHBIX, COPTOB KYJBTYPHBIX PACTEHUI U UX AUKHX MpeakoB. Koiekunu u
MpernapaThbl COPTOB KYJIbTYPHBIX PACTEHHUH, OTIMYAIOIIMXCSI HAUOOJIBIICH TI0IOBUTOCTBIO.

OcHoBHBIe NOHATHS. ['eH. ['eHOTHT KaK crcTeMa B3aMMO/ICHCTBYIOLINX TeHOB opranu3Ma. [1pusHak, CBOWCTBO, (PeHOTHI. 3aKOHOMEPHOCTH
HacJIeZIOBaHUS MPU3HAKOB, BhIsiBIIeHHBIE [.MeHnaenem. XpomocoMHas Teopus HaciencTBeHHOCTU. CIeTJIeHHOe Hacye[0BaHue; 3akoH T.MopraHa.
I'eneTnueckoe onpeneneHue nojia y >KMBOTHBIX U pacTeHui. M3MenunBocTs. HacnencTBeHHas n HeHaclIeCTBEHHAs U3MEHYNBOCTh. MyTallnoHHas 1
KOMOWHATHBHAS

n3MeHYnBOCTh. Moaudukaimuy; HopMma peakiun. Ceneknus; rudpuan3anus u otoop. ['ereposucu momumionaus, ux 3Hadenne. CopTt, mopoja, mTaMMm.
MetanpeamMeTHble cBa3U. Heoprannyueckast XuMus. 3aliuTa MPUPOIbl OT BO3JCHCTBUS OTXOA0B XUMUYECKHUX MPOM3BOACTB. OpraHndeckast XUMUsl.
CrpoeHue U pyHKIIMU OPraHUYECKUX MOJICKYII: OCIKH, HyKJIICHHOBEIE

kuciaots! (JJHK, PHK). ®usuka. JluckpeTHOCTH 351eKTprueckoro 3apsaaa. OCHOBBI MOJIEKY ISPHO-KMHETHYECKOH Teopru. CTaTUCTUYECKUI XapaKTep
3aKOHOB MOJIEKYJISIPHO-KMHETHYECKOM TeopuH. PEHTreHOBCKOE




TMOHATHUC O A03C U3JTYUCHUA U OHOJIOTHYECKOM 3aliuT



TemaTuuyeckuii IVIaH H3yYeHus1 Kypca 6uosorum B 10 kiacce npou/ibHbIi ypoBeHb 3 yac B HelesIo.

Ne HaumenoBanue | Yued | Yued | KoHTpoJibh IIpakTH4Yeckas 4acTb
pasies | pa3aesoB M TeM Hble | Hble | ble padoThl (B COOTBETCTBMH €O cieu(PUKON MpeaMeTa, Kypca)
a u TeM 4achl | 4ac (B
IIo | b1 1O | COOTBETCTBHU JlabopaTopHble IIpakTnyeckue JdemoncTpanumn
npor | pado U O padoThI padoThI
paMm | 4eil | cmenudukon
e Npor | mpeamera,
pam Kypca)
Me
PA3JEJI | Beenenue B 5 5 TecTupoBanue CxeMmbl, OTpaxaronme
1 OHO0JIOTHIO 1o Teme MHOTOYPOBHEBYIO
Tema 1.1. TTpeaMeT 1 3aaum 2 2 «BBenenue B OpraHU3aLUIo JKUBOTO
o011eit Onoaoruu Ouonoruto» (opraHu3MeHHBIH
VpOBHU OpraHU3aLUH 1 OMOLICHOTHYECKUI
JKHUBOI MaTepun YPOBHH).
Tema 1.2. | OcHOBHBIEC CBOICTBA 3 3 CxeMmBbl, OTpaxaronue

KHUBOTO.
Msaoroobpazne
KHBOTO MHUpa

CTPYKTYpY LapCTB
JKUBOH IIPUPOJIBL,
MHOTo00pasue
JKUBBIX OPTAHU3MOB.
CxeMEI ¥ TaOJIHIIEI,
XapaKTepHU3yIOIIHe




CTpPOCHUE U
pacipocTpaHeHHe B
ouocdepe pacTeHUH,
JKUBOTHBIX, TPUOOB U

MHUKPOOPTaHU3MOB.
PA3JEJ 14 12 Cxewm onbiToB Jl.ITactepa
1 Ipoucxo:xxaeHue u
Tema 2.1 | yayanpHbIe
Tanbl pa3BUTHA
JKU3HHM Ha 3emJie 4 4
Hctopus
MPEICTABICHUN O
BO3HUKHOBEHUH
JKU3HM Ha 3emiie.
Tewma 2.2. | [Ipeanoceuiku 5 3
BO3HUKHOBCHHUS
JKU3HM Ha 3emiie
Tema 2.3 | CoBpeMeHHBIE 5 5 Cemunap 1o CxeMbl BO3HHKHOBEHUS
MPEICTABICHUS O TeMe OJTHOKJICTOYHBIX
BO3HUKHOBCHUHU «CoBpeMeHHbIC 9YKapHOT,
JKU3HHU Ha 3emIie. MPEICTABICHHS MHOTOKJIETOYHBIX
0 OpPTraHU3MOB, Pa3BUTHS
BO3HUKHOBECHUH LApCTB PacTeHUH U
JKU3HU Ha JKUBOTHBIX,
3emie». MPEICTaBICHHBIX B

yaeOHUKe.




PA3JEJ | YVyenue o kjaerke |33 33 Nel «Ponb (hepMeHTOB B OObeMHbIE MOIETH
il Beenenue B KJIETKE» CTPYKTYpHOH
Tema 3.1. IIATOJIOTHIO opraHusanuu
Tema XUMHUECKas 1 1 Ne 2.0npenenenue OHOIOrHYECKIX
3.2 OpraHu3aLusl KUBOTO Kpaxmalia B TIONIUMEPOB: OEIKOB 1
BCIIECTBA. paCTUTENBHBIX TKAHSIX. HYKICMHOBBIX KHCIIOT;
WX CpaBHEHHE C
Ne 3 «CtpoeHne KIeTok MOZACIAMU
9YKapUOT: paCTEHUH, HCKYCCTBEHHbIX
KHUBOTHBIX, TPHOOB.» HOINMEpPOB
(TIOTMBUHUIIXIIOPH U
Ap.).
Tema 3.3. | Crpoenue u pynkuu | 1 1 CXeMBI CTPOCHHSI KIIETOK
MIPOKAPHOTHYECKOM Pa3IMIHBIX TPOKAPHOT.
KIIETKH.
Tewma 3.4. | CtpykTypHO- 7 7 Oruer no Ne4 . Nzyuenue Mopenu kietku. CXxembl
(dyHKIIMOHATTBbHAS 1a00pPaTOPHBIM | CTPOCHHSI CTPOEHHSI OPTaHOKIOB
OpraHU3aIus KIETOK paboTtam pacTUTENbHON U pacTUTENbHON U

JYKapHOT.

JKUBOTHOM KJIETOK ITOJT
MHKPOCKOIIOM.

Ne5 Kpucrannuueckue
BKIOYCHUS
pacTUTENbHON KIETKU
Ne 6 SIBnenune
I1a3MOJIN3a U
JIeTIa3MOoJIn3a

Ne7 CpaBHeHue
CTPOCHUSI KIIETOK

YKUBOTHOM

KJIETOK.
MuxkponpenapaTsl
KJIETOK PACTEHUH,
JKMUBOTHBIX U
OJIHOKJIETOYHBIX TPHOOB .




pacTeHui, )KUBOTHBIX,
rpuooB.

Tema 3.5.

OOMeH BeIecTB B
KJeTKe (MeTabomu3m)

CeMuHap 1o
Teme

«O0ecrieuenre
KJIETOK
SHEepruen»

CxeMbl myTel
MeTaboIM3Ma B KIIETKE.
DHepreTHYeCKUi 00MeH
Ha IprMepe
pacuIeIIeHHs ITTF0KO3bL.
ITnacrryeckuii 0OMeH:
OnocuHTE3 Oenka n
¢doTocuHTe3 (MOMIEIH-
anmiuukanuu). CxeMmsl,
OTpa’KaroIINe MPUHITHITBI
peryisiuun Merabonuzma
Ha ypOBHE LIEJIOCTHOIO
OpraHu3ma.

Tema 3.6.

JKu3HeHHBIH UK
KJIETOK

Ne 8 Muto3 B
KOpeLIKax KJIETOK JIyKa

MuToTHuuecKkoe JeJICHUE
KJIETKU B KOPEIIKe JIyKa
I10JT MUKPOCKOIIOM U Ha
cxeme. ['ucronornyeckue
npenaparsl pa3IHIHbIX




TKaHeH
MIICKOITUTAOIUX.
CXeMBI CTPOCHHSI
PaCTHTETBHBIX U
JKUBOTHBIX KJIETOK
pa3/IUUHBIX TKaHEH B
IIpoLecCe ACTICHUS.
CxeMbl myTel
peresepanuy OpraHoB U
TKaHEH y )KUBOTHBIX
pa3sHbIX
CHUCTEMATHUYECKUX IPYIIIL.

Tema 3.7.

Heknerounsie hopmbl
>Kn3HU. Bupychl n
GakTepuodarmu.

Mopenu pa3nuyHbIX
BHUPYCHBIX YacTHII.
CxeMBbl B3aUMOIEHCTBUS
BHpYyCa U KJIETKU NIPH
TOPU30HTAILHOM U
BEPTUKAJIILHOM THIIE
nepenadu uHQekuuu.
CXeMBbl, OTpaxaroume
MIPOLIECC PA3BUTHS
BHUPYCHBIX 3200JICBaHHIA.

Tema 3.8.

Knerounas teopus.

TecTupoBanue
1o TeMe
«CrtpoeHue u

byHKIUH
KJICTKH»

buorpagun yaeHsx
KJIETOYHOH TEOpUH

PA3JEJ
v
Tema 4.1.

PasMHo:kenne
OPraHu3MoB

Crioco0Obl BEreTaTUBHOTO
Pa3MHOXKEHHS TIOOBBIX
JIEPEBBEB 1 OBOLIHBIX
KyinpTyp. CxeMsl U




Becnonoe
pa3sMHOKEHHE
pacTeHuil B JKUBOTHBIX

PHCYHKH,
MOKA3bIBAOLINE
MOYKOBaHHE
JIPOXIKEBBIX TPUOOB U
KHIICYHOIIOJIOCTHBIX.

Tema 4.2.

TTonosoe
pa3MHOXEHHE.

TecTrupoBanue
o TeMe
«Pa3muoxeHnue
OpraHU3MOB»

MukponpemnapaTsl
sinexseTok. Cxema
CTPOEHHUS
CIEPMAaTO30H 0B
Pa3IMYHBIX KUBOTHBIX.
CXxeMbl U pUCYHKH,
[IPeACTaBISIOUE
pa3HooOpa3ue NOTOMCTBA
y OJHOM Maphl
ponureneil.

PA3JIE]
v

Tema 5.1.

WuauBuayaiabHoe
pa3BuTHe

OPraHu3MoB
OMOpHUOHATIBHOE
Pa3BUTHE KHUBOTHBIX

15

15

CpaBHHTEIBHBIH aHATN3
3apoAablIeit
MO3BOHOYHBIX Ha Pa3HBIX
JTanax 3MOPUOHAIBHOIO
pasButus. Moaenu
9MOPHUOHOB JTaHIICTHHKA,
JISITYIIEK WA IPYTUX
JKHBOTHBIX. TaOuIIbI,
WLTIOCTPUPYIOIINE
Oecronoe U MoJIOBOE
pa3MHOKCHHE.

Tema 5.2.

IMocTamMOproHanEHOE
pa3BHUTHE XKUBOTHBIX

Tabnuupl,
WIUTIOCTPHUPYIOIIHE
mporecc Meramopdosa y
YJICHUCTOHOTHX
WIT03BOHOYHBIX
(’KECTKOKPBIIBIE I




YEeNIyH9aTOKPBLIBIE,
ampuoun).

Tema 5.3.

OHTOreHe3 BBICIINX
pacTeHuil.

CxeMbl HMOPHUOHAIEHOTO
U TOCTIMOPUOHAIBEHOTIO
pa3BUTHSA BBICIITHX
pacTeHuil.

Tema 5.4.

OO6mrue
3aKOHOMEPHOCTH
OHTOIE€HE3A.

Tabmmma, oTpakarommast
CXOZCTBO 3apOJBIIIEH
TIO3BOHOYHBIX
KHUBOTHBIX. CXEeMBI
npeoOpa3oBaHus
OpTaHOB U TKaHEH B
¢unorenese.

Tema 5.5.

PazButne opranmsma n
OKpyXKaromias cpea.

TectupoBanue
10 TEME:
«aauBuayans
HOE Pa3BUTHE
OpPTraHU3MOBY

®dororpaduu,
OTpaXkaromiye
MOCIIECTBUS
BO3JICHCTBUI (haKTOPOB
Cpezbl Ha pa3BUTHE
opranu3MoB. CXeMBbI U
CTaTUCTUYECKHE
TaOJINIIEL,
JIEMOHCTPUPYIOLIHE
MOCIIECTBUS
YHOTpeOJICHUS alTKOToJIs,
HapKOTHKOB U Tabaka Ha
XapakTep pa3BUTHS
IIPU3HAKOB U CBOUCTB y
MTOTOMCTBA.

PA3JEJ
VI
Tema 6.1.

OcHOBBI
T'eHEeTHKHU U
CeJIeKIMH.

30

30

Buorpaduu BuaHeHmmx
TEHETHUKOB




HUcrtopus
MpeACTaBICHUM O
HACJIEICTBEHHOCTH 1
M3MEHYHUBOCTH.

Tema 6.2.

OcCHOBHEBIE
3aKOHOMEPHOCTH
HaCJIEeICTBEHHOCTH.

15

15

3ayeT 1o rex.
CHUMBOJIIKE
Oruer 1o npax
pab

Nel Pemienne
FeHEeTHYECKHX 3a]1a4
Ha MOHO U
JUTHOpUAHOE
CKpEIIUBaHNE

No2 Pemienne
FeHETHYECKHX 3a]1a4
Ha CLEIJIEHHOE
HacJjeI0BaHue

Ne 3 Pemienue
TeHETHYECKHUX 3aa4
Ha HacJIeI0BaHNE
CIIETVIEHHOE C
TIOJIOM.

No4 Pemrenne
TeHETHYECKUX 3aa4
Ha B3aUMOJICHCTBUE
TEHOB.

Kapts!r xpomocom

yeJioBeka. PogociioBHbIe

BBIJTAIOLIUXCS
npeacTaBUTeNnei
KYJIBTYPBL.

Tema 6.3.

OCHOBHbBIE
3aKOHOMEPHOCTH
W3MEHYUBOCTH.

Oruer 1o
nab.pab.

No 9Uzyuenue
M3MEHYHBOCTH.

Nel0 IToctpoenue
BAapHALIMOHHON KpUBOM
(pazMepsbl JIUCTHEB
pacTeHuil,

ITpumepst
MO (UKAIIOHHON
N3MEHYHUBOCTH.




AHTPOIIOMETPUICCKHE
JTAaHHBIC YYAIIIXCH).

Tema 6.4.

I'eHeTHKa denoBeka.

Ne 5 CocraBiienne
POOCITOBHBIX.

XpOoMOCOMHBIE
aHOMaJIUH YesIoBeKa U UX
(deHoTUNUECKUE
MPOSIBIICHHUSI.

Tema 6.5.

Cenexuust ’)KUBOTHBIX,
pacrenuii u
MUKPOOPTaHU3MOB.

Hrorosoe
TECTHPOBAaHUE
3a 10 xiacc

CpaBHUTENbHBIN aHAIN3
HOPOJA AOMALIHUX
JKUBOTHBIX, COPTOB
KyJIBTYPHBIX PACTCHUH U
UX JTUKHUX TIPEKOB.
Komnexunu u npenapatsl
COPTOB KYJIBTYPHBIX
pacrteHuil,
OTJIMYAIOLIUXCS
HanOombIIeH
IJI0JIOBUTOCTBIO.

Hroro

104

102

10




TpeOGoBaHus K YPOBHIO NOATOTOBKH 00y4YaroIuXcs

B pesynbrate nzydeHus: OMONOTHH Ha MPOPUIBHOM YPOBHE 00YHAIOIIUICS TOKEH:

-3HATh/TIOHUMATh:

0 OCHOBHBIC IOJIOKECHHSI OMOJOTMYECKUX TEOpUH (KJIETOYHAs TEOpPHs; XpPOMOCOMHAs TEOPHUsS HACIICACTBCHHOCTH; CHHTETUIECKAs TEOPHS IBOJIOIIHH,
TEOpHs AaHTPOIIOTeHEe3a); YUCHUH (0 MyTAX U HanpaBieHusax 3Bontonuu; H. 1.

BaBuiioBa o nieHTpax MHOroo0pasus U MpOUCXOXKIEHHs KynbTypHbIpactenuii; B. M. Bepuaackoro o 6uocdepe); cynrHocTs 3aKoHOB (I
Memnzens;cueruieHHoro HacnenoBanus T. MopraHa; roMOJIOTHYECKUX PSIOB B HACIEACTBEHHONH W3MEHYHMBOCTH; 3apOJBIIIEBOTO CXOJICTBA;
OMOTeHETHYECKOr0); 3aKOHOMEPHOCTEH (M3MEHYMBOCTH; CUETUICHHOTO

HaCJIeZIOBaHU; HACJIEIOBAHNUS, CLIETUIEHHOTO C IT0JIOM; B3aMMO/ICHCTBUS I'€HOB U MX IIUTOJIOTHYECKUX OCHOB); MpaBwil (IoMuHUpoBanus I'. Menzens;
9KOJIOTHYECKOM MUPaMUb]); TUIIOTE3 (YMCTOTHI FAMET, CYIIHOCTH U

MIPOUCXOXKACHUS JKU3HHU, MPOMCXOXKACHUS YEJIOBEKA); CTPOCHHUE OMOJIOTHYECKUX OOBEKTOB: KIETKH (XMMHYECKHI COCTaB M CTPOCHHE); TEHOB,
XPOMOCOM, JKEHCKUX K MYCKHX T'aMeT, KJIETOK IPOKApUOT U 3YKapHUOT; BUPYCOB; OAHOKJIETOUYHBIX U MHOTOKJIETOUYHBIX OPraHHU3MOB; BUJIa U
9KOCHCTEM (CTPYKTYPBI); O CYIIIHOCTH OMOJIOTHYECKUX MPOIECCOB M SABJICHHI: 0OMEH BEUIECTB U NIPEBPAIICHHUS] YHEPTUU B KJIETKE, (OTOCHHTES,
TUTACTUYECKUN W SHEpPreTHUecKuii 0OMeH, OpoXKeHHe, XeMOCHHTE3, MHUTO3, MEH03, Pa3BUTHE raMeT Y IIBETKOBBIX PACTEHHI U MIO3BOHOYHBIX
KUBOTHBIX, Pa3MHOXKEHHUE, OIIOJJOTBOPEHHUE Y IBETKOBBIX PACTEHUI U TO3BOHOYHBIX KHBOTHBIX, NHAUBHyaJIbHOE PAa3BUTHE OpraHn3Ma (OHTOTeHE3),
B3aMMO/ICHCTBHE T'€HOB, ITOJyYEHHE reTepPO3nca, MOJUILION/IOB, OTAAJICHHBIX THOPUIOB, IEHCTBHE HCKYCCTBEHHOTO, IBMXKYILETO U
CTaOMIM3UPYIOILETro 0T00pa, reorpaduueckoe 1 KOIOTHIECKOe BUI000pa30BaHue, BIUSHUE IEMEHTapHbIX (PaKTOPOB IBOJIOLUHU HA TeHO(DOH]
MONyJIsAUH, GopMUPOBaHKE MPUCTIOCOOICHHOCTH K Cpelie 00UTaHHs, KPYTOBOPOT BEIIECTB ¥ MPEBpaIlleHUs SHEPTHH B SKocucTemMax u buocdepe,
HBOTIOLUS OHOC(EPDI; O COBPEMEHHYIO OMOJIOTHYECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY.

- YMETh:

0 OOBSACHATH: POJIb OMOJIOTUYECKUX TEOPUH, UICH, TPUHIUIIOB, TUTIOTE3 B (POPMHUPOBAHNU COBPEMEHHON €CTECTBEHHOHAYYHOW KapTHHBI MUPA,
HAy4YHOT'O MHPOBO33PEHHS; SUHCTBO XKUBOW M HEXXHBOU MPUPOJIBI, POJCTBO HKHUBBIX

OpTraHM3MOB, UCIOJIB3Y OMOIOTUYECKHE TEOPHH, - 3aKOHBI U TIPABUIIA; OTPHUIIATEIBHOE BIMSIHHUE aJIKOTOJIsI, HUIKOTHHA, HAPKOTUYECKHMX BEIIECTB HA
pa3BUTHE 3apO/IbIIIa YeJIOBEKA; BIUSHIE MYTareHOB Ha OPraHU3M YeJIOBEKa; B3aMMOCBSI3H OPraHU3MOB M OKPY)KAIOIIEH Cpe/bl; MPUYHHBI BOIIOIUN
BUJIOB, YeJIOBEKa, Onocdeprl, €qUHCTBA YEIOBEYECKUX Pac,

HACJICZICTBEHHBIX W HEHACIIEJCTBEHHBIX WU3MEHEHHMH, HACJICJCTBEHHBIX 3a00JICBaHHUM, T€HHBIX M XPOMOCOMHBIX MYTAllMid, YCTOHYHMBOCTH,
caMopeTyJISIIAN, CAMOPA3BUTHS H CMEHBI 3KOCHCTEM, HEOOXOAUMOCTH CO-

XpaHEeHUs] MHOT000pa3usi BU/IOB; O YCTAaHABIMBAThH B3aUMOCBSI3U CTPOCHHSI U (PYHKIMI MOJIEKYII B KJICTKE;

cTpoeHUs U PyHKIUI OPraHOWIOB KIETKH; IIACTHYECKOTO U SHEPTeTHYECKOr0 0OMEHa; CBETOBBIX U TEMHOBBIX PEaKIMi (POTOCHHTE3A; IBIIKYIIINX
CHUI 3BOITIOIHY; ITyTeH W HAIIPaBJICHHUH dBOIIOINH; O PEIIaTh 3aJ]a4K Pa3HON CIOKHOCTH MO OUOJIOTHH; O COCTABIISATH CXEMBI CKPEIITUBAHUS, TTyTeH
MepeHOCca BEIIECTB U SHEPTUU B IKOCUCTEMaX (L[eNX MUTaHUSs, TUIIEBbIE CETH); O OMUCHIBATH KJIETKH PACTEHHUH U )KUBOTHBIX (1101 MUKPOCKOIIOM),
ocobeii Buia 110 MOP(OIOrHIECKOMY KPUTEPHIO, IKOCHCTEMBI U arPO3KOCUCTEMBI CBOSH MECTHOCTH; TOTOBUTH U OMUCHIBATh MHUKPOIPEapaThl;



0 BBISIBJIATB NIPHUCIIOCOOJICHNS OPI'aHM3MOB K Cpezie OOUTaHMs, apoMOP(HO3bI HAANOATANTALNH Y PACTCHUH W )KUBOTHBIX, OTIIMYUTENIBHbIC IIPU3HAKH
XKHBOTO (Y OTJENIBHBIX OPraHU3MOB), AOHOTHYECKHE U OMOTUYECKHE KOMIIOHEHTBI

9KOCUCTEM, B3aUMOCBSI3H OPTaHU3MOB B 3KOCUCTEME, HCTOUHUKH MYTareHOB B OKpYXKarollel cpesie (KOCBEHHO), aHTPOIIOTCHHbIE U3MEHEHUS B
IKOCHCTEMAX CBOETO PETHOHA; O UCCIIE0BATh OMOJIOTMYECKAE CHCTEMBI HAa OMONOHYECKHX MOJCISAX (aKBapHyM); O CPABHUBATH OMOIOIHYECKHE
00BEKTHI (KJIETKU PACTEHUH, )KUBOTHBIX, IPUOOB U GakTepuil, 3KOCUCTEMBI U arpO3KOCUCTEMBI), IPOLIECCH] U sIBJICHUS (0OMEH BELECTB Y pacTCHUHN U
’KHMBOTHBIX; IUIACTUYECKUH U 3HEpreTHueckuil 0OMeH; (POTOCUHTE3 U XEMOCUHTE3; MUTO3 ¥ MeH03; OeCII0I0€ U M0JI0BOE Pa3MHOXKEHUE;
OILTOJIOTBOPECHHUE Y IBETKOBBIX PACTEHHI M IIO3BOHOYHBIX KMBOTHBIX; BHEIIIHEE ¥ BHYTPEHHEE OILIOJJOTBOPEHHUE; ()OPMEI €CTECTBEHHOTO OTOOPA;
UCKYCCTBEHHBIH U €CTECTBEHHBII 0TO0D; CIIOCOOBI BUA00OPa30BaHUsl; MAKpO- U MUKPOIBOIIOLUIO; ITyTH U HAIIPABJICHUS YBOIIOLUM) U JE€TIaTh BHIBOJbI
Ha OCHOBE CPaBHEHMUSI; O aHAJIM3UPOBATh U OLIEHUBATh PA3JIMUHbIC TUIIOTE3bl CYIIIHOCTH XKU3HU, IPOUCXOXKACHUS KUKU U YEJIOBEKA, YETOBEUSCKUX
pac, rI00aJBHEIC aHTPOIIOTCHHBIC U3MEHEHHS B Onoc(epe, STHICCKHE aCIIeKThl COBPEMEHHBIX HCCIICAOBAHHI B OMOIOTHYECKOI HayKe; OCYIIECTBISATh
CaMOCTOSTEJIbHBII TOUCK OHoIornueckoil HHGOPMaIUY B Pa3IMYHBIX MCTOYHUKAX (y4eOHBIX TEKCTaX, CIPaBOYHMKAX, HAYYHO- IOIYJISPHBIX
U3JJaHUSIX, KOMIIBIOTEPHBIX 0a3ax, pecypcax VIHTepHeTa) U IPUMEHSTH €€ B COOCTBEHHBIX UCCIIEJOBAaHUSX;

-MCIOJIB30BaTh IPHOOPETCHHBIE 3HAHUS U YMEHUS B IPAKTHUECKOH NeATeIbHOCTU U

MIOBCEIHEBHOM XKU3HU JUI: O TPAMOTHOI'0 O(OPMIIEHUSI PE3yJIbTaTOB OMOJIOIMYECKUX UCCIIE0BaHU; 0 0OOCHOBAHUS U COOIIOEHNUS IPABUIT
MIOBEJICHUS B OKPY)KAIOIIEeH cpelie, MepIpopHIIaKTHKN pacpOCTpaHEHHs] BUPYCHBIX (B ToM uncie BUY-undekmn) n qpyrux 3aboneBaHuid, CTPECCoB,
BPEIHBIX NIPUBBIUCK (KypEHUE, AIKOTOIU3M,

HapKOMaHHM); O OKa3aHMs I1€PBOI MOMOIIM IPH IIPOCTYIHBIX U APYTUX 3a00JIEBaHUAX, OTPABICHUH MUIIEBLIMU IPOAYKTAMU; O ONPENCIICHUS
COOCTBEHHOM IO3UIMH 110 OTHOLIEHHUIO K 9KOJIOTHYECKUM

npoGsiemaM, MOBEJICHUIO B IIPUPOIHOM Cpeie; O OLIEHKH 3THYECKUX ACIEKTOB HEKOTOPBIX MCCIENOBaHUHA B 00JIacTH

61OTEeXHOJIOrMH (KJIOHUPOBaHME, HCKYCCTBEHHOE OILIOIOTBOpeHue). P TpeboBanmii peanusyeTcs 3a cueT GOpMUPOBaHUS 60Jiee KOHKPETHBIX
ymenuil. TpeGoBaHMe K YPOBHIO IIOATOTOBKU — OOBSICHATE POJIb OMOJIOIMYECKUX TEOPHUi, TUIIOTE3 B (POPMUPOBAHUYU HAYYHOI'O MUPOBO33PEHUS —
HOCHUT 0000LIaIONINH XapaKTep U BKIIOYAeT B ceOs ClIeyIone YMEHUS:

-BBIIEJIATH 00BEKT ONOJIOTNYECKOr0 UCCIICAOBAHMS U HAYKH, U3YYalOIIUe JaHHBIH O0BEKT;

-ONpeIeIATh TEMbI Kypca, KOTOPbIE HOCSAT MUPOBO33PEHUYECKUI XapaKTep;

-OTJIMYaTh HayYHbIE METO/IbI, UCIIOIb3YeMble B OHMOJIOTHH;

- OIIPENEIATh MECTO OMOJIOTUH B CUCTEME €CTECTBEHHBIX HaYK.

-JI0Ka3bIBaTh, YTO OPTaHU3M — €AUHOE LIENOE;

-00BSCHATh 3HAYCHHE M Pa3BUTHS OMOJOTHYECKHX HAyK BBIICIICHUS YpOBHEH

OpraHu3aLuK XKHUBOH IPUPOIbI;

-000CHOBEIBATh €IMHCTBO OPTraHUYECKOI'0 MHUPA;

-BBIIBUTaTh THIIOTE3bL U OCYLIECTBIISATH UX IIPOBEPKY;

-OTIMYATh TEOPUIO OT TUIIOTE3bI.

TpebGoBaHUE K YPOBHIO MOATOTOBKH — OOBSICHSTE POJIb OMOIOTHUECKUX TEOPUit, HIeH,



MPUHIUIIOB, TUIIOTE3 B (bOpMI/IpOBaHI/II/I COBpeMCHHOfI eCTeCTBCHHO-Hay‘IHOﬁ KapTHUHBI MUpa

— HOCUT I/IHTCFpﬁTPIBHBIfI XapakTep U BKIIKOYACT B cels CJIeAyronue yMCHUs:

-OIPCACIIATL MPUHAUICIKHOCTD OHOJIOTHYECKOT0 OOBEKTA K YPOBHIO OpraHu3alny )KUBOT'O;

-IIPUMEPHLI ITPOABJICHUS UCPAPXUICCKOTO IPUHIIMIIA OpraHu3alliu JKUBOU IpUpOaBI;

-00BSACHSTH H€06XOZ[I/IMOCTI> BBIICJICHU A MTPUHIIUIIOB OpraHU3allun JKUBOM MPpUPOABI;

-YKa3bIBaTh KPUTCPUU BBIACICHUS PA3JIMIHBIX ypOBHeﬁ OopraHusanun JKUBOM OpUpoOabI;

-OTJINYATh OMOJIOTHYECKHE CUCTEMBI OT 00BEKTOB HEIKUBOM MMPpUPOABI. Hpe)lCTaBHeHHaﬂ B pa6oqel71 nporpaMme 1nocjieJ0BaTeJIbHOCTh Tpe60BaHPIﬁ K
KaXJIA0MY YPOKY COOTBETCTBYCT YCIIOKHCHUIO IIPOBEPACMBIX BUIOB ACATCIIBHOCTH.



IlepeyeHb yueOGHO-METOAMYECKOT0 00ecTieYeHHs
OcHOBHas JUTEpaTypa :

1.3axapos B.b., MamontoB C.I'., Connn H.U. O6mas 6uonorust 10 knacc. IpodunbHbiii
ypoensb. U. 1 /Tlox pen. npod. B.b. 3axaposa. — M.: [Ipoda, 2015.

2.pa6bounu terpagu: Cyxosa T.C., Koznosa T. A., Connn H.11. O6mas 6uonorus. 10-11x.:
pabouas TeTpaap k yuebHuky. — M.: Ipoda, 2012. — 171c.

Mertoauueckue IOCOOUS IS YIUTEIIs:

1. Kosnosa TA. Meroauueckue peKkoOMEHIalMY 110 UCIOJIb30BaHH0 yueOHuka B.b. 3axaposa,
C.I'. Mamonrosa, H.11. Connna «O6mas 6uonorus. 10-11 xmaccs» npu H3y4eHUH
Ouonoruu Ha 6a30BOM U IpoduiIpHOM ypoBHE. — M.: Ipoda, 2010. — 48c.

2. Koznoea TA. O6mas 6uonorus 10-11 knaccel. Metogmdeckoe mocodue k yueOHuky B. B.
3axaposa, C. I'. MamonroBa, H. 1. Connna «O61mas 6uonorusi». — M.: [lpoda, 2011. —
224c.

3. IIporpammel a1 o61ieo0pa3oBaTeNbHbIX yupexkaeHuil. Ilpuponosenenue. 5 kiacce.
Buonorus. 6 -1 xnaccsl. — M.: [Ipoda, 2009. — 138 c.

4. COOpHUK HOPMATHBHBIX TOKyMeHTOB. bruosnorus /Coct. D./1. [{nenpos, A. I'., Apkanses. —
M.: [Ipoda, 2010.

CHHCOK TUTepaTypsl Ul YUUTENs:

1. baryes A.C., I'ynenkoa M.A., Enenesckuii A.I'. Buonorus. bonbmoii cnpaBouHUK A7
HIKOJILHUKOB M IIOCTYNAOMuX B By3bl. — M.: [lpoda, 2011.

2. bonroBa U. B. Coophuk 3anau mo OO1eit 6MOIOruu Jyis OCTYNAIMIKX B BY3bl. — M.:
«Onukce 21Bex» «Mup u obpazoBanuey, 2012.

3. Koznoea T.A., Kyumenko B.C. buosorus B Tabiunax 6-11 kiaccer. CipaBoynoe
nocobue. — M.: lpoda, 2010.

4. ITumenos A. B., [lumenoBa W.H. buonorus. Jlugaktnueckue MaTepuaibl K pa3aeny
«O01mas ouonorus». — M.: «M3natenscteo HI] DHAC», 2007.

5. Pe6posa JI.B., IIpoxoposa E.B. AxTuBHbIE (OpMBI 1 METOBI 00ydeHHs Ouonoruu. — M.:
[Ipocsemmenue, 2008.

6. @pocun B.H., Cusornazos B.J. 'oroBUMCS K €IMHOMY I'OCYAapCTBEHHOMY 3K3aMEHY:
Oo6rmmas 6uonorusi. — M.: Ilpoda, 2010. — 216¢.

CIHCOK TUTEPaTypHI [T 00yJaromumXcs:



1. baryeB A.C., I'ynenkoBa M.A., EneneBckuit A.I". buonorus. Bospiioi cripaBoyHuK [yist
LIKOJILHUKOB M IIOCTyNaromux B By3bl. — M.: [Ipoda, 2011.
2. ®pocun B.H., Cusornazos B.J. 'oroBUMCS K €MHOMY IrOCYJJapCTBEHHOMY 2K3aMEHY:
O6mmas 6uonorus. — M.: Ipoda, 2012. -216¢.
JlononHuTenbHAs IUTEPATypa I YUUTEIs:
1. Anacracoa JL.I1. O6wast 6uonorus. Jluaakruueckue marepuansl. — M.: Benrana-I'pad,
2010.- 240c.
2. buonorus: mkonsHEIM Kype. — M.: ACT-ITPECC, 2000. — 576 c: m1.- («YHHBepcanbHOE
yaeOHOe TocoOue»).
3. UBanoBa T. B. COopHuK 3a1aHuii mo o0mieit Ouonoruu: nocodue 1ist yyamumxcs
obmeobpasosar. yupexaenuii /T.B. Msanosa, I'. C. Kanunosa, A.H.Msrkosa. — M.:
[Ipocsemenne, 2012.
4. Kosznora T.A. Konoco C.H. Jlunaktuueckre KapTOUKU-3aaHUs TI0 001Iel ONOIoruu. —
M.: Uznarensckuit JJom «I"ermxepy, 2012. — 96c¢.
5. Jlepuep I'. 1. O6uias 6uonorus. IToypounsie TecTs! u 3aganust. — M.: AkBapuym, 1998.
6. Cyxosa T.C., Kosnosa T.A., Connn H. W. O6mast 6uonorus. 10-11 ki.: pabouas terpanpb k
yuebHuky. — M.: lpoda, 2012. -171c.
7. Obuias ouonorus: Yued. s 10-11 1. ¢ yrry6un. uydenueM ouonoruu B mk. /J1.B.
Beiconkast,CM. I'narosnes, .M. Ipimiun u ap.; nox pea. B.K. Illymuoro u mp. — M.:
[Ipocsemenue, 2009. — 462 c.
PaGouas nporpaMma He HCKJIIOYaeT BO3MOXKHOCTH HCIOJIB30BAHMS JPYTOI JTUTEPaTypHI B
paMkax TpeboBaHuii ['ocyaapcTBeHHOro cTaHAapTa 0 OHMOJIOTHH:
~ MULTIMEDIA — nognepxxka kypca «O061mast Ouoiorus»;
_ JlaGoparopublit npakTukyM. buonorus 6-11 knacc (yaeOHOe JIEKTPOHHOE H3TaHKE),
PecmryOnukanckuit MynbTaMenua neHTp, 2010;
_ buonorus 9 knace. O01ue 3aKOHOMEPHOCTU. MynbTUMEIMHHOE TPUIOKEHUE K YICOHUKY
H.N.Conuna (3nexTpoHHOE yuebHOe u3nanue), Apoda, dusnkon, 2009;
~ lloaroroeka k EI'D mo 6uonornn. DiektpoHHoe yueOHoe u3nanue, Jpoda,
Dusznkon,2012;

JlaGoparopus KJIETKA;

Jlaboparopust TEHETUKA;
~ Jlaboparopus JKOCUCTEMBI;
Caiitsl B HTepHET:

www.bio. 1september.ru — rasera «buonorusy» - mpunoxenue K «1 ceHT0ps



Kpumepuu ouenusanus ooyuarowuxcs

Oyelma YyCHMHO020 omeenma Y4aujuxca

OtMmerka "S" craBuTCH B ciIy4ae:
1. 3HaHUs, TOHUMAaHUS, TITYOHHBI YCBOSHUS 00y4aroIUMCs BCero 00b&Ma porpaMMHOro MaTepuaina.

2. YMeHUsl BBIIEISTH ITaBHBIC [IOJIOKEHUS B H3yYCHHOM MaTepHaie, Ha OCHOBAHHUH (haKTOB U IPHMEPOB 0000LIaTh, eIaTh BEIBObI, YCTAHABINBATE MEKIIPEIMETHBIC U
BHYTPUIIPEAMETHBIE CBA3U, TBOPUCCKH IIPUMEHSET IIOTyYCHHbIE 3HAHHS B HE3HAKOMOH CUTYaIHH.

3. OTcyTcTBUE OIIMOOK U HEOUETOB IPH BOCIIPOU3BENECHUH H3YUEHHOT0 MaTepuaa, IpH YCTHBIX OTBETAaX YCTPaHEHUE OT/ENbHBIX HETOUHOCTEH C TIOMOIIbIO IONOIHUTEIBHBIX
BOIPOCOB YUHUTEIIs, COOMIOCHHE KyIbTYPhI YCTHOH Pedn.

Otmerka "4":
1. 3HaHHUE BCEro M3yYEHHOT0 MPOrPaMMHOT0 MaTepHaa.

2. YMeHuit BBIACIIATH TJIaBHBIC ITOJIOKEHUS B U3YUCHHOM MaTepHuali€, Ha OCHOBAaHUHN (baKTOB " IpUMEPOB ()606]].[3.TI>7 JE€IaTh BBIBOABI, YCTAaHABJIMBATh BHYTPUIIPEAMETHBIC CBA3H,
TPUMEHATDH OJYYCHHBIC 3HAHUA HA IIPAKTUKE.

3. HesnauuTenbHbIe (HerpyOble) OMIMOKK U HEAOUETHI IIPU BOCIIPOM3BEACHUN N3YUCHHOIO MaTepHaa, COOJIOICHHE OCHOBHBIX PABHII KYJIbTYPbl YCTHOH peuH.
Otmerka "3" (ypoBeHb NPE/ICTABICHUH, COUYETAIOIUXCS C IEMEHTaMH Hay4YHbIX MTOHATHIN):

1. 3HaHMe ¥ YCBOCHHE MaTepuaa Ha ypoBHE MHHUMAJIbHBIX TPEOOBAHHUI MPOTPaMMBbI, 3aTPyAHEHNE ITPH CAMOCTOSITEILHOM BOCIIPOU3BEICHUH, HEOOXOAUMOCTh HE3HAYNTEIbHON
TIOMOIIH MIPENOJaBaTENs.

2. YMenue paboTaTh Ha ypoBHE BOCIIPOU3BEICHNUS, 3aTPYAHECHHS IIPU OTBETaX HA BUIOU3MEHEHHBIE BOIIPOCHL.
3. Hanuame rpy6oii ommOKy, HECKOIBKHUX HErpyObIX IPH BOCHPOM3BEICHIN H3yIeHHOTO MaTepHaa, He3HAYUTeIbHOe HeCOOII0ICHIe OCHOBHBIX IPABHII KY/IbTYPHl yCTHOH pedn.

Ormerka "2":



1. 3nanue u YCBOC€HUE MaTEpHuaia Ha YPOBHE HUKE MUHUMAJIBHBIX TpeGOBaHI/Iﬁ IporpaMmsbl, OTACIBHBIC ITPEACTABIICHUSL 00 HU3YYECHHOM MaTepuaje.
2. OTCyTCTBI/IC yMeHI/Iﬁ pa60TaTI) Ha YPOBHE BOCIIPOU3BEACHUS, 3aTPYAHECHHUSA I[IPU OTBETAX HAa CTAHAAPTHBIE BOIIPOCHI.

3. Hanuume HECKOJIBKUX IPYOBIX OMIMOOK, OOJIBIIOrO YKCla HErpyObIX IPH BOCIIPOU3BEACHNH H3YYEHHOI'O MaTepraia, 3HAYNTEIbHOE HECOOTIOAe HIEe OCHOBHEIX IPABIII KYJIBTYPBI
YCTHOI peun.

Ouemca 6bINOJIHCHUA NDAKIMUYECKUX (Jlaﬁoggamogubtx! Qaﬂom

Otmerka "5" cTaBUTCS, €CIM YUEHUK:
1.IIpaBHIIBHO OMpPEENNI LElb OMbITA.
2. BbinosHUII paboTy B MOJHOM 00bEMe C COOII0IEHUEM HEOOXO0ANMOI MOCIIeI0BATEIbHOCTH IPOBEICHUS ONBITOB U U3MEPEHUH.

3.CaMOCTOSITENILHO U PAllIOHAIBHO BEIOPA H HOATOTOBHII IS OIIBITA HEOOXOAUMOE 000pyAOBaHUE, BCE OMBITHI IPOBEI B YCIOBUSIX U PEKHMAaX, 00CCIEUNBAIONINX TTOTyUCHHE
PE3yIbTaTOB U BBIBOZOB C HAHOOIBIICH TOUHOCTHIO.

4.HayLIH0 TpaMOTHO, JIOTUYHO OIThCaT Ha6HIO,I[eHI/IH n C(bOpMyIIHpOBaH BBIBOIBI U3 OITbITA. B IPpEeACTAaBJIIEHHOM OTYETE IPABUJIIBHO U aKKYPATHO BBIIIOJIHUII BCE 3aIIUCH, T£16J'II/II_II)I,
PUCYHKH, rpaden, BBIYUCJIICHHUA U C/ICJ1a]T BBIBOJBI.

5.IIposBisieT OpraHu3aMOHHO-TPYJOBbIE YMEHHU (TIOAEPKUBACT YHCTOTY pabouero MecTa M IMOPSIOK Ha CTOJIe, SKOHOMHO HCIIONB3YeT PAaCXOAHBIC MaTePHAIIEI).
6.OKCIIEPUMEHT OCYIIECTBISIET M0 [UIAHY C YUYETOM TEXHHKH 0E30MaCHOCTH U MPABUII paboThl ¢ MaTepHAIaMH U 000PYIOBaHUEM.

Otmertka ""4" cTaBUTCH, €CIIM YUEHUK:

1. OmbIT MPOBOJIUII B YCIIOBUSAX, HE 00ECIICUNBAIOIIUX IOCTATOYHON TOYHOCTH U3MEPEHUH.

2. Vnn Ob110 AOMYIIEHO ABa-TpU HeJ0veTa.

3. Wnu He Oonee oHOM Herpy0oi OMIMOKH U OJHOTO HEZ0YeTa.
4. Nnu 5KCTIEpUMEHT TPOBEJICH HE MOJHOCTHIO.

5. Wnu B onricaHuu HaOJIIOIEHHIA U3 OIbITa JOIMYCTHJI HETOYHOCTH, BBIBOABI CACJIAI HETIOIHBIC.



Otmertka "3" cTaBUTCH, €CIM YUEHHK:

1. HpaBI/IJ'II)HO OIpeaeInII OEIb OIbITA, paGOTy BBIITOJIHACT MPABUJIBHO HE MEHEE YEM HAIIOJIOBUHY, OJHAKO 00BEM BBIMTOIHEHHOM YacTH TaKOB, YTO IIO3BOJIACT NOIYIUTH
IIPABUJIBHBIC PE3YJIBTATHI U BBIBOJABI 110 OCHOBHBIM, IPUHIUITHAJIBHO BAXKHBIM 3a1a4am pa60T1>1.

2. 1 nonGop obopynoBanusi, 00EKTOB, MATEPHUAIIOB, a TAKXKE pabOTHI 10 HAYATY OIIbITA MIPOBEJ C MOMOILBIO YUUTEIIS; WIM B XOJI€ IPOBEACHHS ONBITA U U3MEPEHUH ObLTH
JIOIYIIEHbI OLIMOKH B ONMCAHUM HAOIIOACHUH, (OPMYIMPOBAaHUN BBIBOJIOB.

3. OnbIT TIPOBOAUJICA B HEPALNMOHAIIBHBIX YCIOBUAX, UTO IIPUBEIIO K MOJTYYEHUIO PE3YIIHTATOB C OonbIei TIOTPEUIHOCTRIO; UIIH B otuére ObUTH JOIIYIICHEI B O6HICI>/I CIIO)KHOCTH HE
Gosee ABYX OIndoK (B 3anucax €AUHUL, UBMEPEHUAX, B BBIYUCIICHUAX, rpadmkax, TaGJ’II/ILIaX, cxemax, u T.[[.) HE NPUHIUIIHUAIIBHOT'O JIs I[aHHOﬁ paGOTBI Xapakrepa, HO IMOBJIUABIINX

Ha pe3yibTaT BBIIIOJIHCHUA.

4. omyckaet rpy0yro omuOKy B X0/1€ 3KCIepUMeHTa (B 00bSICHEHHH, B 0)OPMIIEHUN pabOThl, B COOJIIOAEHUH MTPAaBUII TEXHUKU 0€30IIaCHOCTH MPH paboTe ¢ MaTrepranamMu U
000pyROBaHHEM), KOTOPAst HCIIPABIISCTCS O TPEOOBAHUIO YUHTEIS.

Otmerka "2" cTaBUTCS, €CIIH YYEHHK:

1. He OnpeaeInil CaMOCTOATEIIBHO LEJIb OIbITA; BBHIITOJIHUII pa60Ty HE IOJTHOCTHIO, HE MMOATOTOBUI HYXKHOE O60pyI[0BaHI/IC 1 00'bEM BBITIOIIHEHHO I YacTH pa60TLI HEC TO3BOJIACT
CZ1cJ1aTh IPAaBUJIbHBIX BBIBOJ1OB.

2. Vi onbITHL, I3MEPEHHs], BBIYUCIICHUS, HAOJIIOJEHHs IPOU3BOAMIICH HEIIPABUIIBHO.
3. Wnu B xoze paboThI U B OTYETE OOHAPYKUIUCh B COBOKYITHOCTH BCE HEJIOCTATKH, OTMEUEHHBIE B TpEOOBaHUSAX K oleHKe "3".

4. lonyckaer ase (1 6onee) rpy0Obie OLIHOKK B XO€ SKCIIEPUMEHTA, B 00BSICHEHHH, B 0)OPMICHHHU PabOoThI, B COOIIOICHIH MTPAB U TEXHUKH OE30I1acHOCTH MpHU padote ¢
BEIIECTBAMH 1 000PYI0BaHHEM, KOTOPBIC HE MOXKET HCIIPABUTh JaXKe [0 TPEOOBAHUIO YUHUTEIISt

OI_IeHKa CaMOCTOATCIbHBIX MMCbMEHHBIX U KOHTPOJbHBIX Da6OT

Ormerka "5" cTaBUTCS, €CIH YYCHHK:

1. Bemonaun paboty 6e3 oImuO0K U HeJOUSTOB.

2. JlomycTun He Gollee OHOrO HeJoUeTa.

OtMmerka "4" cTaBUTCS, €CIM YUCHUK BBIIOIHHII PaOOTY HOJIHOCTEIO, HO HOITYCTHII B HEH:

1. He 6osee onHO#t Herpy0oit OMOKK ¥ OJJHOTO HEOUeTa.



2. Vnu He OoJiee IBYyX HEOYETOB.

OtMmerka "3" cTaBUTCA, €CIM YUCHHUK IPABIILHO BEIIOIHII He MeHee 2/3 paboThI WIIH OITyCTHIL:

1. He 6oJiee qByX rpyObIX OLIMOOK.

2. W He Gonee oHOM rpy0oii M OTHOH HErpyOOoi OMIMOKU U OJHOTO HEeJodeTa.

3. Vin He Gonee IBYX-TpeX HErPYOBIX OIIHOOK.

4. Wnu oHO# HEerpy0oii OIIMOKK U TPEX HEI0YETOB.

5. Vlnu npu OTCYTCTBUU OLIMOOK, HO MPU HAJIMYMU YETHIPEX-TISITH HEJIOYETOB.

Otmerka ""2" cTaBUTCH, €CIM YYEHHK:

1. JIomyCcTHII 9uciio OMMOOK U HEJOYETOB MPEBOCXOISIIECE HOPMY, IPH KOTOPOi MOXKET ObITh BhICTaBJICHA OlleHKa "3".

2. N ecin TpaBUJIBHO BBIITOJHWI MEHEEC ITOJIOBUHBI pa6OTI)I



