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ITosicHUTENbHAA 3alIHCKA

Pa6ouas mporpamma no 6uonorun ans 10 kimacca (6a30BbIii  YPOBEHB) SBJISETCSI COCTABHON 4acThI0 OCHOBHOM 00pa30BaTEIBHON MPOTrPaMMBbI
nuIes U pa3paboTaHa Ha OCHOBE HOPMATHUBHBIX JIOKYMEHTOB:

o @enepansHoro 3akoHa N 273-D3 "O06 obpazoannu B Poccuiickoit @enepanuu” ot 29.12.2012 r. (¢ ©3MEHEHUSIMH | JTOTIOJTHCHUSIMH );

o denepalbHOTO TOCYAAPCTBEHHOTO O00pPA30BAaTEIBHOTO CTAaHIApPTAa CpPETHEro oOIero oOpa3oBaHMs, YTBEPXKACHHOTO mpukazom Ned13
MunucrepcTBa obpazoBanuss U Hayku P® "OO yTBepkaeHHMH (enepalbHOro rocyAapCTBEHHOTO 00pa3oBaTEIbHOIO CTAHAAPTA CPEIHETO
obmero oopazoanus"or 17.05.2012 r. (c ”BMEHEHUSAMH U AOTIOTHCHHUSIMHU );

e OcHOBHOI 00pa3oBaTeIbHOI MPOrpaMMbl CpeiHero ooiero oopaszoBanus MOY HireeBckoro MHOronpoQiILHOTO JIUIES;

e Mertoauueckoro nmocodus Kk yueoOHnkam-HaBuraropam «buonorus: OOmias 6uonorusi». 10—11 k. / U. b. Aradonosa,H. B. babuues, B. U.
CusornazoB. — M. : llpoda, 2013. —142, [2] c.

PaGouas mporpamma uist 10 kimacca (60a30BbIi YPOBEHB) OPHEHTHPOBAHA Ha MCIONb30BaHue yucOHuka: 1.b. Aradonosa, B.I. CuBorna3zor buomnorus
0a30BbIi 1 yriryoneHHsiid ypoBau 10 kiacc Jlpoda 2020 r.

OcHoBHas 1eNb Kypca — MO3HAKOMUTH YYalIMXCS C COBPEMEHHBIMH MPEJICTABICHUSAMHU OWOJIOTMM M JaTh (PyHAaMEHTaIbHOE OHOIIOTUYECKOE
oOpa3oBaHHUe.

B cootBerctBuM ¢ yueOHbIM IuianHoM MOV HmieeBckoro MHOronpoguiabHOro jiuies Ha usydeHue ouosoruu B 10 kimacce Ha 0a30BOM YpOBHE
npexycMaTpuBaeTcs 2 yaca B Heflelnto, 68 4acoB B roJ1.

Paznean 1. [lnanupyemblie pe3yJjibTaThl OCBOEHHUSI Y4eOHOI0 NMpeaMeTa

JIMYHOCTHBIE Pe3yJbTATHI:
® TIPOSIBJICHUE YyBCTBA POCCUNUCKON IPAKIAHCKOW UICHTUYHOCTH, MMATPUOTU3MA, JTFOOBHU, yBakeHHUs1 K OTeuecTBY, YyBCTBA TOPAOCTHU 32 CBOIO
Ponuny;
OTBETCTBEHHOE OTHOIIIEHHUE K y4eOe, TOTOBHOCTh M CIIOCOOHOCTh K CaMO0OPa30BaHHIO;
dbopMUpOBaHNE MOTUBAIIMK K OOYYCHHIO U MTO3HAHUIO, 0CO3HAHHOMY BbIOOpY Oyaytiei npodeccuu;
CIIOCOOHOCTH CTPOHTH UHANBUAYATBHYIO 00pa30BaTEbHYIO TPACKTOPHIO;
(dhopMHUpOBaHKE 1IETOCTHOTO €CTECTBEHHOHAYYHOTO MUPOBO33PEHUS,
coOJTI0IeHHE TTPABUJT TTOBEACHUS B IPUPO/IL;
YMEHHE PeaIn30BaTh TEOPETUUECKHUE TTO3HAHUS HA MPAKTHUKE;
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CHOCOOHOCTh NPU3HABaTh COOCTBEHHBIE OIIMOKH U CIPABIATh UX;

YMEHHE apryMEHTUPOBAHO U 0OOCHOBAHHO OTCTaMBATh CBOIO TOUKY 3PEHUS;

KPUTUYHOE OTHOLICHHE K COOCTBEHHBIM IOCTYIIKaM, OCO3HAaHUE OTBETCTBEHHOCTH 33 UX PE3yJIbTATHI;
YBaKUTEIbHOE U 10OpOXKETaTeIbHOE OTHOIICHUE K IPYTUM JIFOIM;

YMEHHUE CIYIIaTh U CIABIIIATh APYTUX, BECTU AUCKYCCHIO, OTIEPUPOBATH (haKTaMH.

MeTtanpeaMeTHBIMH Pe3yJIbTATAMM OCBOCHHSI Kypca OMOJIOTHH SIBIISTFOTCS
® OBJIAJICHHE COCTABIISIONIMMH MTPOSKTHON M UCCIIEAOBATEIECKOM JESITEIPHOCTH 110 U3YYCHHUIO O0IINX OMOIOTHYECKIX 3aKOHOMEPHOCTEH,
CBOMCTBEHHBIX KUBOU MPUPOJIE;
® yYMEHHE CaMOCTOSITeNIbHO ONPEIENISTh LIEeJIH U COCTABISATH IUIAHBI;
® yYMEHHE CaMOCTOSITENIbHO OCYIIECTBISATh, KOHTPOIUPOBATH U KOPPEKTHPOBATH YUeOHYIO U BHEYUEOHYIO (BKIIIOYasl BHEIIKOIBHYIO)
JeSITeNIbHOCTD;
® yYMEHHE UCIOJIb30BaTh BCE BO3MOXKHBIC PECYPCHI TSl JOCTUKECHHUSI LIETIeH;
® yMEHHUE BbIOMPATh YCHEIIHbIE CTPATETUH B PA3IMYHBIX CUTYAIIHSIX;
® YMEHHE OCYIIECTBISTH CAMOCTOSITENIbHYIO HH(POPMAIIMOHHO-TIO3HABATEIbHYIO JIeATEIbHOCTh, BKIIOYast YMEHHE OPUEHTUPOBATHCA B PA3IMUHBIX
HMCTOYHUKAX HH(POPMAINH, KPUTHICCKH OI[CHUBATh U MHTEPIPETUPOBATH HHPOPMAITUIO, TIOTYIAEMYI0 U3 Pa3TUIHBIX HCTOYHUKOB.
IIpenmeTrHblie pe3yJibTaThI:
Yuawuiica na 6azoeom ypoene nayuumecea:
— pacKphIBaTh Ha MpUMeEpax poib OUOIOTHH B (OPMHUPOBAHUH COBPEMEHHON HAayYHOU KapTHHBI MUPA U B IPAKTHUECKOHN NEATEIbHOCTH JIIOICH;
— TIOHMMATh W OINKCHIBATh B3aMMOCBS3h MEKIY €CTECTBEHHBIMUA HayKaMU: OMOJIOTHEH, (PH3UKOM, XUMUECH; yCcTaHABIMBATh B3aUMOCBSI3b MPUPOIHBIX
SIBIICHUI;
— NMIOHUMATh CMBICII, Pa3JINYaTh U ONMHCHIBATh CHCTEMHYIO CBSI3b MEX/Y OCHOBOIOJIATAIOIINMHI OHOJOTUYECKHMH TTOHSITHAMH: KIIETKA, OPTaHU3M, BUJI,
sKOCUcTeEMa, bruocdepa;
— HWCTOJB30BAaTh OCHOBHBIE METONBI HAYYHOTO IMO3HAnua o y- OHBIX OWMOJIOTHYECKUX HCCIEIOBAHHSAX, MPOBOIUTH IKCIEPUMEHTHI 10 H3YYCHHUIO
OMOJIOTMYECKNX OOBEKTOB U SBICHUH, OOBICHATH PE3yIbTaThl IKCIIEPUMEHTOB, AaHATTU3UPOBATH UX, (DOPMYITHPOBATH BHIBOIBL;
— GopMyIHpOBaTH TUTIOTE3bI HA OCHOBAHUH TMPEIIOKEHHOW OMOIOTHYeCKOi HH(DOPMAINH U TIpeyIaraTh BAPHAHTHI TPOBEPKH THITOTE3;
— CpaBHUBATh OMOJOTHYECKHE 0OBEKTHI MEXKY COOOH O 3aJaHHBIM KPUTEPUSM, AENaTh BBIBOJBI U YMO3AKIIFOUEHUSI HA OCHOBE CPaBHEHHUS;
— 000CHOBBIBATH €TMHCTBO JKUBOW M HEXHBOH MPHUPOJIBI, POJICTBO JKUBBIX OPTaHU3MOB, B3aMOCBSI3 OPTaHMU3MOB M OKPY’KaIOIIeH Cpebl Ha OCHOBE
OMOJIOTHYECKHUX TEOPHIA;
— MIPUBOMTH MMPUMEPHI BEIIECTB OCHOBHBIX TPYIIT OPraHUYECKUX COSTUHEHHH KIIeTKH (OCITKOB, )KHPOB, YTIICBOIOB, HYKJIEHHOBBIX KUCIIOT);
— pacro3HaBaTh KJIETKH (MPOKAPUOT U DYKAPHUOT, PACTEHUH W KUBOTHBIX) MO OMHCAHUIO, HA CXEMATHUYECKUX HM300paKEHUSIX; YCTAaHABIMBATh CBS3b
CTpOoeHUs U (PYHKITUH KOMIIOHEHTOB KJIETKHA, 000CHOBBIBATH MHOTOOOpAa3He KICTOK;
— pacro3HaBaTh MOIYJISIIIUIO U OMOJIOTUYECKUI BUJ 10 OCHOBHBIM TPU3HAKAM; — OMHUCHIBATh (DEHOTHUI MHOTOKJIETOYHBIX PACTCHHH M KUBOTHBIX IO
MOP(OJIIOTHIECKOMY KPUTEPHIO;
— 00BSACHATH MHOTOOOpa3ue OPraHu3MOB, IPUMEHSS HBOJIOIMOHHYIO TEOPHIO;



— KJIaCCH(UIIMPOBATh OMOIOTHYECKHEe OOBEKTHl Ha OCHOBAaHUHM OJHOTO WM HECKOJBKUX CYIIECTBEHHBIX MPU3HAKOB (TUIBI MMHUTAHUS, CHOCOOBI
JIBIXaHUS U Pa3MHOXKEHUS, 0COOCHHOCTH Pa3BUTHA);

— OOBSICHITH MPUYHHBI HACTICICTBEHHBIX 3a00JIeBaHUM;

— BBISBJISITH U3BMEHYUBOCTb Y OPraHU3MOB; OOBSCHATH MPOSIBICHUE BHUIOB M3MEHUYMBOCTH, UCIIONB3YsI 3aKOHOMEPHOCTH M3MEHUMBOCTH; CPAaBHUBATH
HACJICJICTBEHHYIO M HEHACJICJICTBEHHYIO H3MEHUNUBOCTD;

— BBISIBJIATH MOpdoioruueckue, (HU3NOIOTHYECKHe, MOBEACHYECKUE aJalTallid OpPraHU3MOB K cpele OOMTaHHS U JEHCTBHIO 3KOJIOTHYECKUX
(baxTopoB;

— COCTaBJISITh CXEMbI IIEPEHOCA BEILIECTB ¥ SHEPTUU B IKOCUCTEME (IIeTH MUTAHUS);

— IPUBONTH JTOKA3aTEIbCTBA HEOOXOIUMOCTH COXPAHCHUS OMOPa3HOOOPa3Hs IJIsl YCTOMYHNBOTO PA3BUTHSI M OXPaHBI OKPYKAFOIICH CPEIbI;

— OILIGHHBATh JOCTOBEPHOCTh OMOJOTHUYECKON HH(POpMAIUH, MOTYYCHHOH M3 Pa3HBIX HCTOYHHKOB, BBIACIATH HEOOXOIUMYHI0 WHGOPMAIUIO IS
WCIIOJIb30BAHUS €€ B YUCOHOH JIeATeIbHOCTH M PEIICHUH TPAKTHICCKHUX 33729,

— MPEJCTaBISITh OMONOrMUYECKY0 HH(OPMALIMIO B BUJE TEKCTa, TaONHIIbI, Tpaduka, JuarpaMmbl U J€aTh BHIBOJBI HA OCHOBAaHUU IPEJICTABICHHBIX
JaHHBIX;

— OLIEHUBATH POJIb JOCTHKEHUI T'€HETHKH, CENIEKIINU, OMOTEXHOJIOTHH B MIPAKTUYECKON AESITETbHOCTH YeJIOBEKa M B COOCTBEHHOM KH3HMU;

— OOBSCHATH HETATUBHOE BIUSHHUE BEIICCTB (QJIKOTOJIsl, HUKOTHHA, HAPKOTHYCCKUX BEIISCTB) HA 3apOJIBIIICBOC PA3BUTHE YEIIOBEKA; — OOBSICHATH
MOCIICACTBHS BIUSHUSI MyTareHOB;

— OOBSACHSITH BO3MOKHBIC TPUYMHBI HACTIEACTBEHHBIX 3a00JI€BaHUIA.

Yuawuiica na 6azoeom yposne nonyuum 603morxncnocme Hayuumpca:

— 0asamv HAYYHOe 00BbACHEHUE OUONO2UYECKUM PaKmam, Npoyeccam, sA81eHUuUsIM, 3aKOHOMEPHOCHAM, UCNONb3Ys OUuoIo2udecKue meopuu (Kiemounyio,
960IIOYUOHHYI0), YueHUe 0 buocgepe, 3aKOHbl HACIEOCMBEHHOCMU, 3AKOHOMEPHOCU USMEHYUBOCMU,

— Xapakmepuzo8ams COBPEeMeHHble HANPABIEeHUs 8 PA3BUMUL OUOTOSUU, ONUCLIBANb UX BO3MONCHOE UCNOIb308AHUE 8 NPAKMUYECKOU 0esamelbHOCIU,;
— CpasHU8amsb cnocoowbl OeleHust KIemKu (MUmos u metios);

— pewams 3a0ayu Ha nocmpoenue ppaemenma emopou yenu [{HK no npeonoscennomy ¢ppaemenmy nepsoii, uPHK (MPHK) no yuacmxy /IHK;

— pewiams 3a0a4u HA oOnpeoeneHue KOIULeC8d XPOMOCOM 8 COMAMUYECKUX U NOJOBbIX KIemKax, a makdce 8 KIemKax nepeo Hauaiom OeleHus
(melio3a unu Mumo3sa) u no e20 OKOHYAHUU (0Jis1 MHO2OKIIEMOYHBIX OP2AHUIMOB),

— pewiamv 2enemuyecKue 3a0ayu HA MOHOLUOPUOHOE CKpewjusanue, COCMABIAMb CXembl MOHOSUOPUOHO20 CKpewueanus, NPUMEHSs 3aKOHbl
HACNe0CMEEHHOCIMU U UCNOIb3Ys OUOO2UYECKYI0 MEPMUHONOSUIO U CUMBOTIUKY,

— YCMAaHA8IUu8ams mun Hac1e008aHUus U Xapaxkmep nposieieHus NPU3HAKa no 3a0aHHOL cxeme pOOOCI08HOU, NPUMEHSS 3aKOHbI HACIe0CME8EHHOCMU,

— OYeHUB8ambv pe3yibmamol 83aUMOOCUCMBUS Yel08eKd U OKPYHcarouell cpeobl, NPOSHO3UPOBAMb 803MONACHBLE NOCIEOCNEUS 0esIMEeNIbHOCMU Yello8eKd
OJI51 CYuwecmeo8anis OMOeIbHbIX OUONOSULECKUX 0OBEKMO8 U YelblX NPUPOOHBIX COOOUECmS.

Paznen 2. Cogep:xanune yueOHOIro npeamera

BBenenue
Mecro kypca «OOmiast OHOJOTHs» B CHUCTEME €CTECTBEHHOHAYYHBIX TUCHMIUIMH, a Takke cpenu Oumojormueckux Hayk. Llenp m 3amaum Kypca.



3HayeHue mpeaMeTa Ui MOHMMaHMS €IMHCTBA BCEro JKMBOTO, B3aUMOCBS3HM BceX dacTeil Omocdepsl 3emmn. Cucrema xuBoil mpupossl. Llapcrsa
YKWBOU MPUPO/IBI.

Pasnea 1 BuoJiorust kak Hayka. MeToabl HAYyYHOI0 O3HAHMS

Tema 1.1. KPATKASA UCTOPUSA PASBUTUA BUOJIOTUN CrpykTypa Ouonorun kKak Hayku. Hayku o kuBO¥M mpupojne, ux KiacCHpUKAIUS 10
oObekTaM uccaenoBanusa. CucreMaTika. DBOJIIOIMOHHOE YUSHUE U ITAIIbI €0 CTAHOBIICHUS. DTalbl Pa3BUTHS OUOJIOTHH.

Tema 1.2. CYIITHOCTb XXU3HU Y CBOKICTBA XXUBOI'O

Kuznp kak obmeHay4yHoe 1 6uosoruueckoe moHsTue. OnpenaeneHus XU3HU. XUMHUECKUH COCTaB M KIETOUYHOE CTPOSHHE OPTraHU3MOB, HACEISIOMINX
3emito. OOMEH BEIECTB U CaMOpPEryJislusg B Ouojormdyeckux cuctemax. CaMoOBOCIPOU3BEACHHE HACIEICTBEHHOCTh U M3MEHYMBOCTH KaK OCHOBA
CYLIECTBOBaHMs XUBOM Martepuu. Poct u pasButHe. PaznpakuMocTs.PUTMHUYHOCTHIIPOLIECCOBKU3HEACATEIbHOCTU;0MOJIOTHYECKHE PUTMBI U HUX
3HaueHue. [IUCKpeTHOCTh U 11eJI0CcTHOCTh. JlemoHcTpanus. CBOKCTBA )KUBOTO (AHUMAIIHH).

Tema 1.3YPOBHU OPT AHU3ALIMU XXMBOW MATEPUU. METO/IbI BUOJIOI' MU

YpoBHU opraHu3aIiy KuBoil npuposl. Mepapxus ypoBHeil.MeToabl O3HaHUS )KUBOM MPUPOJIBI U UX OCOOCHHOCTH.

Paznea 2. Knerka

Tema 2.1 UCTOPUA U3YUYEHM A KIIETKH. KIIETOUHAS TEOPUA

Knerka xak cTpykTypHas W (yHKIHMOHaJIbHas €JUHHIA KUBOTO. Vcropusi m3ydeHHs KiIeTKU. [IpokapmoTwdeckas W 3yKapuOTHYECKas KIICTKH.
[IpuHuunuaneHas cxema CTpoeHuUs KiIeTKu. KiieTrouHast Teopusi U €e OCHOBHBIE TIOJIOKEHUS.

Tema 2.2XVUMUYECKUI COCTAB KJIETKHU

DneMeHTHBI cOCTaB KJETKH. PacnpocTpaHEHHOCTh 3JIEMEHTOB, MX BKJIaJ B 0Opa3oBaHUE >KUBOW MaTepuM U OOBEKTOB HEXHMBOH IMPHPOJIBI.
MaxkpoaiaeMeHTbl U UX Ki1accu(UKaIMs, MUKPOAJIEMEHTHI, YJIbTPAMHUKPOAJIEMEHTHI; UX BKJaJ B oOpa3oBaHHE HEOPraHMYECKMX U OPraHUYecKHX
MOJIEKYJI JKUBOTO BEILIECTBA.

Tema 2.3 HEOPTAHUYECKUE BEILIECTBA KJIETKU

Heoprannueckue MoJieKyJibl ’KMBOTO BEIIECTBA: BOJA; XMMHUYECKHE CBOWCTBa M Ouojoruuyeckass poib. Comu HEOPraHMYEeCKUX KUCIIOT, UX BKIAJ B
o0ecrieueHrne MPOIECCOB KU3HEACSITENBHOCTH M MOAJEp)KaHue romeoctaza. Poib KaTMOHOB M aHMOHOB B 00€CIEYEHMHM IIPOLIECCOB
KU3HEAEATENIbHOCTH. OCMOC U OCMOTHYECKOE AABJIIEHNUE; OCMOTUYECKOE NTOCTYIUIEHUE MOJIEKYJI B KIIETKY ..

Tema2.4 OPTAHUYECKHWE BEHIECTBA. OBILIIAS XAPAKTEPUCTUKA. JIMTIN/bI

Oprannyeckue MoJeKyJibl. Hu3koMonekynspHble 1 BBICOKOMOJIEKYJIIpHBIE coeMHEHMs. JIMTUAbL: cTpoeHue, KiIacCupUKaus 1 OU0JIOrn4ecKas poib.
OcHoBHbIe NMOHATHS. bronornueckrue NoauMepbl: peryyspHble U HEPETyJIsspHble, TOMOMOJIUMEPHI U reTepononuMepsl. Jlunuasl. HelTpanbHble KUpHI,
JIUTIONIBL.

Tema 2.5 OPTAHUYECKUE BEIIECTBA. YIJIEBOJbI. BEJIKA

VYrieBojpl: CTpoeHue 1 OHoJIorHyecKas poiib. MoHOcaxapuIsl U nmonucaxapuibl. benku — Ononornueckue moauMephl; X CTPYKTYpHasi OpraHu3ariysl.
OyHkimMu OenKoBbIX Moyekyl. benku-dpepmentsl. CTpykTypbl Oenka: MepBUYHAs, BTOPUYHAs, TpETHYHas, dYeTBepTUYHas. JleHaTypamus u
peHaTypauus

OcHoBHble nOHATUA. MoHoMepshl. [lomumepsl. YrieBoasl. MoHOcCaxapubl, OJurocaxapuibl, nmoaucaxapuabl. benku. buosorndyeckue MmojauMepsl.
[lentuanas cBs3b. JleHaTypauus U peHaTyparys OeIKoB.

Tema 2.6 OPTAHNYECKUEBEIIECTBA.HYKJIEMHOBBIEKMCJIOTBI

JHK — wmonekynbsl HacneactBeHHocTH. Penyrummkanus JIHK, nepemaya HacnmencTBeHHOM MH(OpMalMM M3 MOKOJEHHS B mokoneHue. Ilepemaua



HaclieJICTBEHHONH HH(opManmuu w3 sapa B nurtomiasMmy; TpaHckpunuus. PHK: crpykrypa um ¢yHkumun. MubopManuoHHBIE, TPaHCHOPTHHIE,
pubocomansubie PHK. [IemoncTpamnus. O6beMHBIC MOIETH HYKIEHHOBBIX KHCIOT. OcHOBHBIC noHATHs. HykiennoBble kucinotsl. Permukamus JTHK.
Tpanckpunuus. Hykneornn. Hykneosnn. KomiemeHTapHOCTSD.

Tema 2.7 OYKAPUOTUYECKAS KJIETKA. HUTOIINIASMA. OPI"TAHOM/IbI

Oykapuotndeckas kierka. [lnmasmarmueckas memOpana u ee ¢yHkuuu. LluTornasma sykapuoTHuecKoW KieTKH. OpraHouabl IUTOIUIA3MBI, HUX
cTpykTypa u ¢pyHnkuuu. Knaccuduxanuus opranonson. Llurockener. Bkimtouenus, ux 3HadeHue 1 pojib B MeTaboau3Me KiieToK. OCOOEHHOCTH CTPOEHUS
pacturenbHOM KieTku. JlemoncTpanusa. Moaenu kietku. CXembl CTpOEHHUS! OPraHOUI0B PACTUTENBHOMN U )KUBOTHOMKIIETOK.

Tema 2.8 KIIETOUHOE A1PO. XPOMOCOMBbI

Knerounoe sapo — LEHTp yHOpaBIEHUS JKU3HEIEATENBHOCTbIO KJIETKH. CTpPYKTYphl KIETOYHOrO sA1pa: slepHas o000JI0uKa, XpOMaTHH
(reTepoxpoMaTtuH), SAPBILIKO. XpoMocoMbl. KapuoTur.

Tema 2.9 [IPOKAPUOTUYECKA KJIETKA

[TpoxapuoTnueckue kinerku; ¢opma u pasMepbl. CTpoeHHE IUTOIUIA3Mbl OaKTEpUANbHOM KIIETKH; OpraHu3alus MeTaboiu3Ma y HIpOKapHuoT.
I'enernueckuii anmapat 6akrepuii. CopooOpa3zoBanue. PazmHoxxeHne. MecTo U poiib MPOKapuoT B OMOLIEHO3aX.

Tema 2.10 PEAJIU3AIISA HACJIEJJCTBEHHON MTHOOPMAIIMM B KJIETKE

I'eH, TeHeTHYECKUH KOJI, CBOMCTBA TCHETUYECKOTO KOJIa. DTalbl Peaiu3alui TeHeTHIeCKo HH(OPMAIIUU B KIICTKE

(TpaHCKPUIIIUS U TPAHCIISALINS ).

Tema 2.11 HEKJIETOYHA S ®OPMA XU3HU: BUPYCbI

OcobeHHOCTH CTpOeHUs U pa3MHOXKeHHs BUpycoB. JKuznennslit nukia BUY. Bupychbie 3a6oneBanus u npoduiaktiuka ux pacrnpocrpanenus. CIIN u
MepBI ero NMPOPUITAKTUKH. .

Paznen 30pranusm (19 )

Tema 3.1 OPTAHU3M—EJIMHOELEJIOE.MHOT'OOBPA3BUEOPI" AHU3MOB(1 u)

PazHooOpasue opraHu3MoB (OJHOKJIETOYHbIE M MHOTOKJIETOYHBbIE OpPraHM3Mbl). MHOTOKJIETOYHBIM OpraHu3M Kak JUCKpeTHas cucreMa (TKaHH,
opranbl). KonoHuanbHble OpraHu3Mbl

Tema 3.2 OBMEH BEIIECTB U ITPEBPAII[EHUE SHEPT M. SHEPTETUYECKWI OBMEH

OOMeH BelecTB M TMpeBpalleHue sHepruu B kierke.llmactuueckuit u sHepretmueckuit oomeH. AT® kak yHUBEpCAIbHBIM HCTOYHUK SHEPTHUU.
Maxkpospruyeckme cBs3U. ITarbl SHEPreTUYeCKOro 0OMeHa, pacieieHUe IIII0KO3bI.

Tema 3.3 INTACTUYECKHIA OBMEH. ®OTOCHUHTE3

Tunel nutanua. ABToTpodsl 1 rerepotpodsl. Dotocunres. ®a3sl porocunTe3a. OCOOEHHOCTH 0OMEHA BEIIECTB Y PACTEHUH, )KUBOTHBIX U TPUOOB.
Tewma 3.4 IEJIEHUE KJIETKHU. MUTO3

Henenue knetok. Kietku B MHOrokjieTouHoM opranusme. [lonstre o quddepeHupoBKe KIETOK MHOTOKJIETOYHOTO OpraHu3Ma. MUTOTHYECKUHA ITUKIT:
untepdaza, peayrumkanus JHK; mutos, dpaszer muroTnueckoro aeneHust U npeoOpa3zoBaHus

XpOMOCOM; OMOJIOTHYECKUN CMBICII U 3HaueHHe MUTOo3a (Oecrosoe pa3MHOXKEHHE, POCT, BOCIIOJHEHHE KIETOYHBIX MOTeph B (PU3UOJOTHUECKUX U
MaTOJIOTMYECKHUX YCIOBUSX).

Tema 3.5 PASMHOXEHME: BECIIOJIOE U TIOJIOBOE

CymrHocTh 1 (pOPMBI pa3MHOXKEHUSI OPTaHM3MOB. becronoe pa3MHOKEHHE PACTeHMM M KUBOTHBIX. Buubl Oecrionoro pasmMHOXKeHUs. BapuaHTbI
BEreTaTUBHOIO pasMHOXeHUA. [I0o0BOE€ pa3sMHOXKEHUE JKMBOTHBIX U PACTEHMM; raMeThl, IOJOBOHM Ipolecc. bruosornyeckoe 3Ha4€HHE IIOJIOBOTO



Pa3MHOXKEHUS.
Tema 3.606PA3OBAHME ITOJIOBBIX KJIETOK. MEHO3

Meiio3 u ero oTimuus OT MUTO3a. buonmorndyeckoe 3HaueHue Meio3a. ['amerorenes. Dtambl 00pa30BaHMs MOJOBBIX KIIETOK: Pa3MHOXKEHUE, POCT,
co3peBaHue (Meii03) u popMupOBaHUE MOJOBBIX KIETOK. OCOOEHHOCTH CIIEpMaTOreHe3a u OBOreHe3a. 3HaueHHe raMeToreHesa.

Tema 3.7 OINIOAOTBOPEHUE

Omnogo0TBOpEHHE U €ro CYIIHOCTb. bruomornyeckuii cMbIci OII0J0TBOpeHMs. BapruaHThl Omi0q0TBOpeHUs (Hapy»KHOE, BHyTpEHHEE, IepPEeKPEeCcTHOE,
CaMOOIUIOIOTBOPEHUE, €CTECTBEHHOE U HCKyccTBeHHOE). (OCOOCHHOCTH OIUIOJOTBOPEHHS Yy pacTeHuid. J[BoilHOE OIIOJOTBOpPEHHE Y
ITOKPBITOCEMEHHBIX.

Tewma 3.8 UHANBUYAJIBHOE PASBUTUE OPI'TAHU3MOB

DOMOpuoHaNbHBIN epuos pa3BuTHsI. OCHOBHBIE 3aKOHOMEPHOCTH IpoOiieHus; 00pa3oBaHHE OJHOCIONHOTO 3apojbliia —Ojactynbl. [acTpynsanus;
3aKOHOMEPHOCTH 00pa30BaHUS JIBYXCIOWHOTO 3apOJIbIIIa — TacTpybl. [IepBUYHBIN opraHoTreHe3 u ganbHeias nuddepeHImpoBka TKaHEeH, OpraHoB
u cucreM. [locTamMOproHanbHBINA nepuo pa3Butus. @opmbl MOCTIMOPHOHATBHOTO Teproaa pa3BuTHs. Henpsimoe pazBuTue; MOJHBIA M HETIOIHBIN
MeTamopdo3. bruomornyeckuit cMpic pa3Butus ¢ Mmeramopdosom. IIpsimoe pa3suTue.

Tema 3.9 OHTOI'EHE3 UEJIOBEKA. PEITPOYKTHUBHOE 3/1I0POBbE

OcobeHHocTH AMOPHOHATBFHOTO Pa3BUTHA dYenoBeka. [Iporecchl, Mpoucxonmsnie Ha paHHUX dTanax sMOpuoreHe3a ((GOpMHUpPOBaHHE MOPYJIBI U
6nactynsl). [Ipeamnmonueiii u mmoaHbelil nepuoabl. Poxaenue. IlocTaMOpuOHANBHBIA TEPUOA PA3BUTHUS: TOPETPOIYKTHUBHBIN, PEMPOAYKTHUBHBIM
MEepPUOIbI, CTapeHHE U CMepTh). KpuTHueckwe NepHoJbl OHTOTeHe3a. BiusHue HUKOTHHA, aJIKOTOJII M HAPKOTUKOB Ha PAa3BUTHUE 3apOJIbIINIA H
PENPOAYKTUBHOE 3/10POBBE.

Tema 3.10 TEHETUKA — HAVYKA O 3AKOHOMEPHOCTAX HACIEACTBEHHOCTU W MW3MEHUYMUBOCTU. T MEHJIEJIb —
OCHOBOITOJIOXKHUK 'EHETUKHU

Otkpeitne ['. Mengenem 3aKkOHOMEpPHOCTEH HacnefoBaHUsi mpu3HaKoB. OCHOBHBIE TIOHSATHS TEHETUKH (T€H, JIOKYC, TOMOJOTUYHBIE
XpPOMOCOMBL,TOMO3UTOTa, TE€TEPO3UTOTa, JOMHUHAHTHOCTh, PELECCUBHOCTh, TEHOTHMN, (EHOTUM). [ HOpUIONOTHYECKUII METOJ HW3Y4YCHHS
HACJIEJICTBEHHOCTH.

Tema 3.11 3BAKOHOMEPHOCTHU HACJIEAOBAHMA. MOHOI'MBPU/IHOE CKPEHIUBAHUE

MonorubpuaHoe ckpemuBanue. JJOMUHAHTHBIC U PEIIECCUBHBIC MPU3HAKUA. AJUIETH U aJlIeNIbHBIC T€HBI. | OMO3UTOTHI U TeTepo3UToThI. [1epBHhIil 3aK0H
Menpenst — 3akoH eIMHOOOpa3us THOPHUIOB TIEPBOTO MOKOJIEHUS (TIPaBUIIO JOMUHUPOBaHUS ). BTOpoii 3akoH MeHenst — 3aK0H pacierieHusl. 3aK0H
(runotesa) yMCTOTHI rameT. L{uTonorunyeckre 0CHOBBI MOHOTUOPHIHOTO

CKpEILLIMBaHUS.

Tema 3.12 3AKOHOMEPHOCTU HACJIEAOBAHUSA. JUTUBPUJIHOE CKPEIIUBAHUE luruGpuanoe ckpemmuBanue. TpeTuit 3akon Menaens
— 3aKOH HE3aBUCHUMOI0 HACIEAOBaHUS TPU3HAKOB. AHAIIM3UPYIOIIEE CKPEIIUBaHUE.

Tema 3.13 XPOMOCOMHAS TEOPUSA HACJIIEACTBEHHOCTU XpomocomHasi Teopusi HacaeACTBEHHOCTH. 3akoH Moprana. ['pynmna cuensieHus.
[IpuunHbl HApyIIEHUS CIIETUIEHHS T€HOB.

Tewma 3.14 COBPEMEHHBIE ITPE/ICTABJIEHUA O 'EHE U TEHOME

I'enom. ['eHOTHIT Kak cHCTEMA B3aMMOJICHCTBYIOIINX I'€HOB. B3auMOAENCTBUS aJUIENbHBIX U HEAJUICIIBHBIX TEHOB.

Tewma 3.15 TEHETUKA ITOJIA

XpoMOCOMHOE Ompe/IeJIeHUE M0JIa. AyTOCOMBI M TIOJIOBbIE XPOMOCOMBI. ['OoMOraMeTHbIN U rereporaMeTHbii most. [Ipu3Haku, ClierieHHbIE ¢ TTOJIOM.



Tema 3.16 USMEHUYNBOCTbL: HACJIEACTBEHHAA 1 HEHACJIEJICTBEHHA

W3MeHunBOCTh KaKk OJHO U3 OCHOBHBIX CBOWCTB JXKUBBIX OpraHu3MoB. HaciencTBeHHas (reHOTHNMYECKas, WHAMBHUAyalIbHAs, HEONpeAeSICHHAs).
MyTanuonHass ¥ KOMOMHATHBHas W3MEHYMBOCTh. MyTanmuu W MyTareHbl. HeHacnencTBeHHas (OmpejaeieHHas, TPYyNIoBasi, MOIU(PHUKAIIMOHHAST)
n3MeHuuBoCTh. Monudukaruu. Hopma peakiuu.

Tema3.17 TEHETUKA U 310POBBE YEJIOBEKA

I'eneruka uenoBeka M ee paszaenbl. MeTolbl TeHETUKHU uenoBeka. HacneiacTBeHHble OOJE3HU, T€HHBIE U XPOMOCOMHBbIE. AHOMAUU Pa3BUTHSL.
Comarnyeckue ¥ TeHepaTUBHbIE MyTaluu. [IpHHIKIIEI 3M0pOBOTO 00pa3a KU3HU, AUATHOCTHKH, TPOPHUIAKTHKU U JICYCHUS TeHETUYECKHX OO0Jie3HeH.
Menuko-reHeTH4eCKOe KOHCYJIbTUPOBAHUE.

Tema 3.18 CEJIEKIIMA: OCHOBHBIE METO/IbI 1 JOCTUXXEHUW A

CeHeKI_[I/Iﬂ. Hopoz[a, COpT, IITaMM. MeTtoabl CCJICKI_II/II/I.I_[CHTpLI MMPOUCXOKACHUS KYJIBTYPHBIX paCTeHHﬁ. Bxknan H.M1.BaBunoBa B Pa3BUTHEC IT'CHCTUKHU U
CCJICKIIMH.

Tema 3.19 BUOTEXHOJIOT'UA: JOCTUXXEHUA U ITEPCIIEKTHUBbBI PA3BUTHA
buorexnonorus. I'ennas nmkenepus. | eHeTndeckn MoIuUIIMPOBaHHBIC OpraHu3Mbl. KiloHMpoBaHue. DTHYECKHE aCTIEKTh OMOTEXHOJIOTHH.



Paznen 3. TemaTnueckoe njiaHupoBaHue

Ne HarMeHOBaHUE paszciion Bcero B ToM uncine Tpakri.pad KonTponbHeie
1/ 4acoB Ypoku J/p paloTEI

1. BBenenue 5 1

2. Knerka 21 11 2

3. Opranusm 42 19 6

4. Hmozo 68 34 4 6

Ipuaoxenne 1. KajiengapHo-reMaTn4yeckoe NJIAHUPOBAHHUE

HanmenoBanue paszaeina, TeMbl
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10 kiacc (34 ygaca)
Bgenenue (14) 1

Pa3znea 1. buoJsorusi kak Hayka. MeToabl Hay4HOro no3nanus (3 4)

1.1 Kpatkast ucropusi pa3BuTUsi OMOJIOTHH

1

1.2 CynrHocTh KHU3HU ¥ CBOHCTBA JKUBOTO

1

1.3 YpoBHM opraHu3aiiuy KUBOM MaTepuu. MeToabl OUOIOrHH

-

Pazjen 2. Kunerka (11 4)

2.1 Vicropust uzyuyenus knetku. Kinerounas Teopus

2.2 XUMUYECKHUI COCTAB KJIETKU

2.3 HeOpraHI/I‘ICCKI/IC BCIICCTBA KJIICTKH

2.4 Opraamnueckue BeniectBa. O0mas xapakrepucTrka. JInmuabt

2.5 Oprannueckue BenecTBa. YTiieBobl. benku

2.6 OpraHI/I‘leCKI/ICBeH_ICCTBa. HYKJIGI/IHOBBICKI/ICHOTLI

2.7 Dykapuotnueckas kietka. [{utomnazma. OpraHousl

2.8 KnerouHoe s71po. XpoMOCOMBI

2.9 [IpokaproTHUuecKas KJIETKa

2.10 Peanu3aiyst HacJieACTBEHHOW HH(POPMALIUH B KJIETKE

2.11 HekusietouyHas (hopMa KU3HU: BUPYCHI
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Paznea 3. Opranusm (19 v)

3.1 Opranusm - enuHoenenoe nenoe. XXKu3HenesaTellbHOCTh M peryJisiius pyHKIMI opranu3ma.

3.2 OOMEH BeIIeCTB | MPEeBpaIleHIe YHEPTHHA. DHEPTreTHUECKU 00MEH

3.3 [Tnmactuueckuii oomeH. PorocuuTres

3.4 Jlenenue knetku. MuTo3

3.5 PasMHOkeHME: Oecronoe U mojI0Boe

3.6 O6pazoBaHMe MOJIOBBIX KIETOK. Meiio3

3.7 Onno10TBOpEHNE

3.8 UnauButyanbHOE pa3BUTHE OPraHU3MOB

A e e




3.9 Onrorenes uenoBeka. PenmpoyKTHBHOE 3/10pOBBE

[

3.10 I'enernka — HayKa 0 3aKOHOMEPHOCTAX HACJICACTBECHHOCTH U U3MCHYHUBOCTH. I MCHI[GJ'IB —

OCHOBOIIOJIOKHUK I'CHCTHKU

-

3.11 3akoHOMEpHOCTH HacJieoBaHUs. MOHOTHOPHIHOE CKPEITUBAHUE

3.12 3akoHOMepHOCTH HacieaoBaHus. JIuruOpuaHoe cKkpenmBaHie

3.13 XpomMocomHas TeOpHs HACAEACTBEHHOCTH

3.14 CoBpeMeHHBIC IPECTABJICHUS O TEHE i TEHOME

3.15 'eneruka nozia

3.16 M3MeHYHBOCTD: HaCJICACTBCHHAA N HCHACJICACTBCHHAA

3.17 'eHeTHKa U 3IOPOBBE YEIOBEKA

3.18 Cenexuusa: OCHOBHBIE METOIBI U JOCTHKEHUS

3.19 buoTtexHoIOrHsl: TOCTUKEHUS U IEPCIEKTUBbI Pa3BUTHS

A R
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