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INOACHHUTEJBHAS 3ATINCKA

Pabouas nporpavma o ygeGromy npeamMery «bronorus» cocraBieHa B COOTBETCTRHI:
1.®enepanbHoro 3akona «O6 obpasosanun B Poccuiickoit ®enepannny ot 29.12.2012 Ne273-®3:
2.Ilprkas MunuCTEpCTBA 06pa30BAHHS 1 Hayku Poccniickoit @eneparnmn ot 31 nexabps 2015r.
Nel578 «O BHecenun usmenenuit B (henepanbHBIi rocynapcTBeHHBIH 06paszoBaTeNbHbIil CTaHIapT
CpeatHero od1ero 06pa3oBaHus, yTBEPK IEHHBI nprkasom MuHHCTepeTBa 06pasoBanms 1 HaykH
Poccutickoit @exepaumu ot 17 mast 2012, Ned13»,

HanHas pabouast mporpaMma cocTabiieHa Ha OCHOBe DenepalbHOTO KOMIOHEHTA
FOCY/IapCTBEHHOTO CTaHAAPTA CPeSTHEro 06WEro 06pa3oBanus, TIPUMEPHON MPOrpaMMBbl 10

Ouonoruu x yuebuuky mist 10-11 kraccos odmeobpasosatensHbIX yupexnernii / JIK. Benses. [1.M.

Bopomun, u np.; nox pen. 1K, bensesa, I'.M. JIpmvimina. — M.: IIpocemenne, 2013.
Ha nsyuenne kypca 6uonoran seieneno 68 4acoB, B TOM YHCIIE
B 10 Kkiacce — 34 y (1 4 B Hememo),
B 1l knacce—344(lus HEZEeto).
Iporpamma npexycmartpusaer ucnoabzosanne YMK:
Yuebnuk: O6mas Gnonorus: YueGuuk mist 10-11 kiacca 0011e00pa30BaATEIBbHBIX YUpeIKIeHHUIT /

HL.K. Bensies, I'.M. JIbvuwig , JLH.Ky3nenosa u np.; ITox pexn. I.K. benstera, .M. Jlprmuria, — M.

IIpocsemenne, 2018-223c: mir.- (Knaccuuecknit Kypc) .
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PA3JEJI 1.
Ilnanupyembie npeaqmerHbie pesyIbTaThl.

° (bopmupoBanme cHCTEMBI HAYYHBIX 3HaHHH O XHBOH mpupose, 3aKOHOMEPHOCTSIX
CC PasBUTHS, HCTOPHIECKH OBICTPOM COKpAILEHHH Onosoruueckoro pasHooOpasus B 6rochepe B
PE3YJIbTATE  LCATENBHOCTH  HelloBeKa U pasBUTHS COBPEMEHHBIX  €CTECTBEHHO-HAYHHBIX
NMPEACTABICHHH O KapTHHE MUpa;

o (bopmMHpOBaHWE  MEePBOHAYANBHDIX CHCTEMAaTH3MPOBAHHBIX TPEACTABICHUH O
Ononormyecknx  o6bekTax, fiponeccax,  ABNCHHSAX, 3aKOHOMEPHOCTSX, 00 OCHOBHAIX
Oronornueckrx Teopusx, 06 sKocHCTEMHON OpraHW3alWK JKW3HH, O B3aWMOCBSI3H JKHBOTO M
HeXHMBOTO B OHocdepe, O HACACACTBEHHOCTH W M3MCHYMBOCTH, OBJIAICHHE MMOHSITHHHDBIM
arttl aparom on OJIOTHH,

° NPHOOPETEHNE  OIBITA  HCTIOMB30BAHHS METONOB Onomoruvecko#t waykn u
TMPOBCACHHS HECIOKHBIX GHONIOTHYCCKUX SKCTIEPHMEHTOB ISt H3YUCHHSI JKUBBIX OPraHU3MOB W
HCJIOBEKA, TTPOBEACHHS 3KOJIOTHIECKOTO MOHHTOPHHTA B OKPYXKalowieH cpee;

° (hopMHpOBAHHE OCHOB IKONOTHUECKO TPAaMOTHOCTH: CIMOCOOHOCTH OLIEHWBATH
MOCACACTBHSA JEATEIEHOCTH 4eNoBeKa B TPHPOLE, BIMSHHE (bakTopoB prCcka Ha 310poBbE
HdCJIOBEKA; BBIOMPATH LENIEBBIE M CMBICIOBBIE YCTAaHOBKH B CBOWIX ACHCTBHAX M TMOCTYMKAX MO
OTHOLLCHHIO K JKHBOH MPHPOLE, 3M0POBBIO CBOEMY M OKPYIKAIOIINX, 0CO3HAHHE HEOOX 0 IMMOCTH
JEUCTBHH 110 COXPAaHEHHIO 01MOpa3sHO0Bpa3Hsl U IPUPOIHBIX MECTOOBHTAHMIL BH/IOB PAaCTEHHUH 1
’KHBOTHBIX;

° hopMupoBarHe mpencTaBieHnit 0 3HAUCHHY OHONOTHYECKHX HAayK B pelieHHH
MpodiieM HeoOXOAMMOCTH pPALHOHATBHONO [IPHPOIOTIONB30BAHNS 3AIUMTBl 30POBES JIIOJEH B
YCIOBHSIX OBICTPOTO H3MEHEHHS YKOMOTHUECKOTO KAUECTRA OKpyIKatolel cpesibl;

¢ OCBOCHHE MPHEMOB OKA3aHUs TIEPBOH IMOMOIIM, PALHOHAILHOL OpraHu3auuu Tpyaa M

OTAbIXA, BBIpALIMBAHUS W PAasMHOXCHU S KYJIBTYPHBIX PaCTEHHUH M JOMALIHHUX JKHBOTHBIX, yXo/1a
34 HUMH,

B pe3yjabTare H3y4YeHH s y‘le6HOFO Inpeamera «buosorus» Ha ypoBHE cpeaHero o01mero

oOpa3zoBanusn:
Beimycknuk Ha 6a3osom yposne HAy4YHTCS:

PACKPBIBATL Ha MpUMEpax poiib OHONOTHH B (DOPMHPOBAHMH COBpEeMEHHOT Hay4HOI

KapTHHBI MHpa U B MPAKTHYECKOU JESITEIbHOCTH moneﬁ;

IIOHUMaTb MW ONHUCHIBATH B3aUMOCBS3b MECXIY €CTEeCTBEHHBIMH HayKaMH: 6I’IOJTOI“H€I7L

(bU3HMKOH, XHMHUEH; yCTAHABITHBATL B3aUMOCESI3b TIPUPOIHBIX SIBIIEHMI;

ITOHUMATh CMBICJI, pas3jimvaTe ¥ OMUCHIBATH CHUCTEMHYIO CBSI3b MEXOY OCHOBOIIOJIArarOIuMH

OMOJTOrHYECKHMH ITOHSITUAMH: KIIETKA, OpPTaHM3M, BH/, JKOCHCTEMA, 6HOC(I)€pa;

MCITOJIB30BATE  OCHOBHBIE METO/IbI HAYYHOTrO TIO3HAHHS B }’LI€6HBIX OHOJIOrHYECKHX
HCCIICIOBAHMAX, [TPOBOAHNTB JKCTICPUMEHTRI T10 HU3YYECHHIO OHOJIOrMYECKUX 00BEKTOB 1 SBIICHHH,

00BSCHSITD PE3YJIbTAThI JKCIIEPHMEHTOB, aHaJIM3UPOBAaTh HX, (DOPM_YHI/TPOBa'l'b BBIBO/IbI;

(bopMyHMpPOBaTH THIOTE3BI Ha OCHOBAHHM PEAIOKEHHON Onoornyeckoit nHGopMannu u

npeamaraTe BapHaHThI ITPOBEPKH TUIIOTE3S;

CpaBHMBATh OHONOTHYECKHE OOBEKTBI MEXTY COBGON M0 3aMaHHbIM KPUTEPHSIM, Je/aTh

BBIBO/IBI 1 YMO3aKIIOUEHMUSI HA OCHOBE CPaBHCHHSI]

000CHOBBLIBATE CJIMHCTBO KHUBOH W HEXKHBONI IMMPHUPOABI, POACTBO IKWBBIX OpTaHU3MOB,

B3aMMOCBSI3M OPTaHU3MOB H oxpyncakomeﬁ CpE€Ibl HA OCHOBE OHOJIOTHYECKHX T@OpHIU'I;

IIPDUBOIMTH TIPUMEPBI BEIIECTB OCHOBHBIX IPYTIT OPraHWYeCKUX COECIMHEHHH KIIeTKH

(GenKoB, XKHPOB, YTIIEBOIOB, HYKJIIEMHOBBIX KHCJIOT);
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pactiosHaBaTh KICTKH (MPOKapHOT W HYKAPHOT, PaCTEHHH M IKHBOTHBIX) MO ONMHCAHMIO. Ha
CNCMATHHCCKIX  H300PaM]CHUSN,  YCTAHABIMBATL CBSI3b CTPOCHHUSA W (PYHKUMHA KOMMOHEHTOB
KJIETKH, 000CHOBBIBATE MHOI00OPA3HE KIIETOK;

pacrio3HaBaTh MOMYJISHI0 U OMOJOTHYECKHH BHUII TI0 OCHOBHBIM IIpU3HAaKaM;

OIHCHIBATE (DEHOTHI MHOTOKJIETOYHBIX PACTEHHH M IKMBOTHBIX 110 MOP(dOTOTHYUECKOMY
KPUTEPHIO;

O0BSICHATE MHOrOOOpa3He OPraHu3MOB, TPUMEHSIST 3BOJTIOLMOHHYIO TEOPHIO;

KacCH(pUUMPOBaTE GHONOTHYECKHE OGBEKTHI HA OCHOBAHNH OTHOTO WIIHM HECKOIBbKHX
CYIICCTBCHHBIN [IPH3HAKOB (THIIbI MUTAHMS, CMIOCOOBI ABIXAHHUS W Pa3sMHOKEHHsI, 0CODEHHOCTH
pasBUTHS);

OOBACHATB [IPUYHHBI HACITEACTBEHHBIX 3aboseBaHmii;

BEIIBJIATE M3MCHYHBOCTb y OPraHW3MOB; OOBSICHATH MPOSIBICHHE BUIOB H3MEHUHBOCTH.
HCTIONB3YsT 3aKOHOMEPHOCTH W3MEHYHBOCTH; CPABHHBATH HaCIIEICTBEHHYIO ¥ HEHACJIEACTBEHHYIO
H3MEHUYHUBOCTE,

BBISABIIATE MOP(QOTOrHUECKHe, DU3HONOTHYECKHE, TTOBEICHICCKHE ananTalHy OPraHu3MOB K
cpesie 00HTaHMs 1 ACHCTBHIO YKOTOTHYECKHX (GaxkTopos;

COCTABIBITL CXCMBI MCPEHOCA BEWECTB M YHEPIHHU B IKOCHCTEME (LETTH THTAHHNS);

MPUBOAMTL  JI0KA3aTE/IbCTBA ~ HEOOXOAMMOCTH — COXPAHEHHSI OmopaszHooGpasus st
YCTOMIMBOIO pa3sBUTHS U OXPAaHbI OKPYIKAIOLIEH CPeIBI;

OUCHHBATH  TOCTOBEPHOCTH OHMONOTHYECKOH WHPOPMALIHH, NOJYYEHHOH M3  pasHBIX
MCTOYHHMKOB, BBIAETATH HEOOXONMMYIO HH()OPMALMIO Ul HCIOTb30OBAHWS e B y4ueOHOH
ACSATEIBHOCTH W PEIICHHUH MTPAKTHUECKAX 337,

MPEACTABIATE  OHONIOrHYecKyl0 WH(OPMANMIO B BHAE TEKCTA, TAGIHLbL rpaduxa.
ANATPAMMBI 1 IeJ1aTh BBIBO/IBI HA OCHOBAHWH ITPEACTABIEHHBIX JAHHBIX;

OLCHWBATL PONb  NOCTHXKEHUH TEHETHKH, CENEeKUWH, OHOTEXHONOTHH B MpaKTHUYECKOit
ACATEIIBHOCTH YEJIOBEKA H B COOCTBEHHOM JKH3HM,

OOBSICHATE HETATHBHOE BIIMSHUE BEIECTB (AJIKOTOJIS, HUKOTHHA, HADKOTHYIECKHX BEILIECTB)
Ha 3apOJIBIIIEBOE PA3BUTHE YENIOBEKA,

OOBSCHATD TTOCNECTBHUSI BIUSHHS MyTareHOB;

OOBSICHATE BO3MOIKHBIE IPUUMHBI HACIIE/[CTBEHHBIX 3a601eBAHMI.

Beimycknuk Ha 6a30B0M ypoBHE MOJYUHT BO3MOMKHOCTS HAYUYHThCS:

dasamo  Hayunoe  00vACHeHue  OuonoZuNecKuUM  pakmanm, npoyeccam, — SGIeHUsM,
SUKOHOMEPHOCIAM, UCNOTL3YS OUOL0ZUYECKUEe MeOpUl (KIEMOYHYIO, I601I0YUOHHYIO), YueHue o
buocgepe, 3axoHbl HACIEOCTNBEHHOCIY, 3AKOHOMEPHOCTIU USMEHYUBOCTNU,

XApakmepu3osams CO6PEMeHHble HANPAGIeHUA 6 pPA3GUmMuu Ouoi02ul; ONUCLIBANL LY
BO3MODICHOE UCNONb30BAHUE 6 NPAKINUYECKOL QeSMeNbHOCHI,

CPABHUBAMEL CNOCOObI OeqeHUs KIeMKL (MUMO3 U Metio3);

peutams 3adayu Ha nocmpoerue gpaevenma emopoit yenu JHK no NPeOI0JICeHHOMY
¢ppazmenmy nepeoti, uPHK (vPHK) no ywacmxy JIHK:

pewanms 3a0ayu Ha OnpedeneHue KOAUYECEA XPOMOCOM 6 COMAMUYCCKUX U NOT0GbIX
KIEMKAX, a MAKIICe 8 KAEMKAX neped Havaiom deneHus: (Meto3a un Mumo3a) u no e20 OKOHYAHUL
(015 MHO20KTEMOUHBIX OP2AHUIMOB),

peudams  ceHemudeckue 3d0ayu Ha MOHOUOPUOHOE CKpewuGaHie, COCMAGISING CXCMbl
MOHOLUDPUOHO20 — CRPeWfUBAHUS,  NPUMEHAS  3AKOHbl  HACICOCMEEHHOCU 1 UCNOTB3YS
OUONOCUMECKYIO MEPMUHOTOZUIO U CUMBOINUKY;

YCmanaeueams mun HAcieQ06aHUs U XAPUKMED NPOSGICHU NPUSHAKA NO 3UOAHHOT CXeMe
POOOCIOBHOT, NPUMEHSS 3AKOHBL HACTEOCINEEHHOCIIU,

OYeHUueams — pesyibmamsl — G3auUMOOCUCMEUs — Hel0GeKd U OKpyJcalowel  cpeosl,
NPOCHO3UPOGANTL  BO3MOJICHBIE  NOCIEOCTNBUS  QeAMENIbHOCINU  Yel06eKd OIS CYUjeCcmEOBaHIs
OMOCILHBIX OUON02UYECKUX 00BEKTNOG U YeLbIX NPUPOOHBIX CO0OUeCTE.

Buvinycknuk nayuumea:
®  BBIICNATH CYIICCTBEHHBIE MPU3HAKKA OHOJIOTHUECKMX OOBEKTOB (BMIA, IKOCHCTEMDI,

(]



Orocepsr) 1 MporeccoB, XapaKTepHBIX TS COOBIIECTB KHBEIX OpraHHU3MOB;

® AapryMEHTHpOBaThb, NMPWBOIWTH MNOKA3aTeNbCTBA HEOOXOMMMOCTH 3alIHThI OKpYyKaroten
CpEJIbI;

@ APTYMEHTHPOBATS, NMPHBOJIMTE  10Ka3aTe/IbCTBA 3aBUCHMOCTH 300POBbsI YEJIOBEKA OT
COCTOSIHISI OKPYIKAIOILCH Cpellbl,

® OCYILIECTBJISITh KH&CCH(I)HK&LU’HO 6HOHOTPILI€CKHX 00BEKTOB Ha OCHOBE OIpeAeeHHs HX
ITPUHAIJICIKHOCTH K ONIpeaeIEHHOH CHCTEMAaTHYECKOH I'pyTIIme,

®  PACKpEIBATH POJIb OHOJIOTHH B PAKTHUECKOM NESTETbHOCTH MOAEH; poJTb OHOIOTHUECKHX
OOBEKTOB B TPUPOIE ¥ IKHU3HH HCIIOBCKA; 3HAYCHHE OHOJIOTHYECKOTO pasHooGpasms i
coXpaHeHus Orocdepsr;

©  OOBSCHATH OOMIHOCTL  MPOMCXOWKACHHS W OBOJIIOLUMH  OPraHHU3MOB HA OCHOBE
COTIOCTABJICHH ST OCOOCHHOCTEH HX CTPOCHHS 1 QYHKUHOHHpPOBAHHST:

®  OOBACHATH  MEXaHU3MBI HACJICACTBCHHOCTH W H3MEHYWBOCTH, BO3HWKHOBCHS
MIPUCITOCOOJIEHHOCTH, npoLece BUI0o0pa3oBaHus;

® pasnmuyarse 1o BHCIITHEMY BHIY, CXEMaM U OTTHCAHHSIM pealibHBIE Ouostoruyeckue 00BEKTEI
HIIN UX I’I306pa)KCHHST, BBIABIISISI OTJIMYUTEIIbHLIE ITPU3HAaKHu OHOJTOTHUECKIX O6B€KTOB;

° CpaBHHBATb 6HOHOTH‘I€CKH€ O6B€KTBI, TIPOLECCHI;, AeJlaTh BBIBOILI H YMO3aKJIIIQYEHHUS Ha
OCHOBC CpaBHeHMsI;

© YCTAHABIMBATE B3AUMOCRBSI3H MCIKIY 0COOEHHOCTSIMU CTPOCHHUS U (1))”HKU,HSIMI'I OpTraHoOB H
CHCTEM OpPraHoB;

° MCTIOJIB30BATh METOIBI OMOJIOTHUECKOH HayKH. H8.6J'IIOI[8.TB U OTTUCBIBATE OHOJOTHYECKHE
O0OBEKTHI U IIPOLIECCHI; CTaBUTH 6I/IOIIOTH‘I€CKH€ IKCIIEPUMEHTEI U OOBSCHSTE X PEC3YIIbTATHI,

° 3HATh " APryMEHTHPOBATE OCHOBHEIE IIpaBuJia MMOBEACHUS B NTpUPOLC; aHAJIM3UPOBATh H
OLECHHUBATBE IMOCIIEICTBUS IeSITEeTHHOCTH HUCJIOBEKA B IIPHUPOIE;

© OIMMUCBIBATL KW HCITOJIb30BATH NPUEMBI BBIPALLIUBAHUS H PA3MHOXEHUS KYJIBTYPHBIX
paCTCHHﬁ H TOMAUTHUX JKHUBOTHBIX, yXo4a 3a HUMH B arponeHosax;

® HAaXomMTE B y4eOHOH, Hay4HO-TIOMYyNSPHOH  JHTepaType, MuTepHeT-pecypeax

HHOPMALHIO 0 KHBOH MpHpoe, 0bOpMIIATE €€ B BHE MHUCBMEHHEIX COOGLIEHHH. JOKIIA10B.
pedepatos;

°  3HaTh M COOJIOMATE MpaBHIia paboThl B KaGHHETe GHOIOTHH.
PA3JIEJI I
ConepixaHie yaeOHOMH JHCUHIIHHDI

Beenenne (1 u.)

buonorus — HayKa o KUBOH npupoe. OcHOBHBIE MNPU3HAKH JKUBOTO. buonornueckue CUCTEMBI.
ypOBHH OpraHMW3alvn )KU3HH, MGTOILBI HU3YYUYCHHS OUOJIOTHH. 3HaveHne OUOJIOTHH.

ﬂ&’l//OHCI?ZP(IZ/Z.ILL CxeMBI 1 T8.6J'[I/H.IBI, HIUTIOCTPUPYIOUIHE pa3IMYHbIe OMOJIOTHYECKHE CHCTEMBI W
YPOBHH OpTaHH3alllH KUBOH ITPHUPOOBI.

Paznen 1. Knerka — exnuuua sxusoro (174).
Tema 1. Xumuueckuii cocrap kiaerkn (54).

Buonornyeckn BaxcHble XUMHYECCKHUE DJIECMEHTEHI, Heopraanecxne (MVIHCpaHbHBIe) COCJIHNHEHHSI.

Brononumeps. Yriuesoawl, nummnsr. Benku, nx ctpoenne u QyHkunu. Hykinennossle kucaoTer. AT

W IPYTUC OPraHnveCKue COEIUHEHUS KIIETKH,

Tema 2. CTpykTypa u GpyHkunn kierku (4u).
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Passurue 3HAHKUH 0 KiteTke, Kitetounas Teopus.

HuTomnnasma. [Inazmatnyeckas mMemOpana. DHAOIIa3MaTHIeCKas ceTh, KoMeke ooy u

JTH30COMBI. MUTOXOHAPHH, TITACTH/IBI, OPTAHOM B! ABHKECHHS, BKITIOUCHHUS. Aopo. cTpoenue u
QyHKIHM XpoMocoMm.

[TpokapuoTsl U 9yKapHoThL.
Tema 3. OGecneuenne kierok Hepruei (4u).

OOMeH BEmeCTB i NpeBpaIenHe SHEPIHY — CBONCTBO JKHBEIX oprann3moB. DoTocHHTE3.
IIpeo6pasoanne sueprin ceera B SHCPTHIO XUMUIECKHUX CBsi3el. OGecneuenne KIeTok sHeprueii 3a

CUET OKHMCIICHHS OPraHHYECKHX BEMIECTB 663 yuacTHs Kucnopona. brosnorueckoe oxkncienune npy
Yy4YaCTHH KHCIIOPO/Ia.

Tema 4. Hacnenersennas undopmauns u peannsauns e€ B KiieTke (44).

['enetnueckas nagopmanns. Ien. Cenom. Y soerue HHK. O6pa3oBanne HHPOpPMALHOHHOI
PHK o matpune THK. Tenetrnueckuii ko, BHOCHHTE3 GelTKoB.

Hemoncmpayuu. Cxembl, TabIHIEBL, TPAHCIIapaHThl H MPOCTPaHCTBEHHbBIE MOIEIH,
WUTIOCTPApPYIOIIHE: CTPOEHHE MoJTeKy Genkos, monekysl JTHK, monexyn PHK, MPOKAPHOTHYECKOIT
IACTKI, KICTOK KNBOTHBIX 1 pacTeHHil, BHpycos. Xpomocom; yasoenne mosexyn JTHK:
TPAHCKPIITIHIO; TeHCTIHCCKRI KOt OrocHHTes Oe/1koB: 0OMeH BellecTs | NpeBpalleHH s SHEPIUH B
Kknerke; gorocnures. [lnnamuueckue nocodus «BrocunTes Gemkay, «CTpOeHHE KIIETKHY.

Jabopamopneie u npaxmuueckue paéomor:

1. UM3ydenne kaTanmuTieckoif akTHBHOCTH (hEPMEHTOB B JKHBBIX TKAHSX)

[lprroToBnenne w  omicaHne MMKpONpENapaTos  KIETOK pacTeHuit  (AMMAEpPMHIC
TPaJCCKAHLIMHU, KOXKWILBI JTYKA).

CpaBHCHKE CTPOEHNS KJICTOK PACTEHUH, JKHBOTHBIX, IPHOOB 1 OaxTepwuii.

o

(%)

Pasgen II. Pasmuoxkenne n pasBuTHe opranusmos (4u).
Tema 5. PasmuoskeHue opranusmos (3u).

Henenne knerkin. Mutos. Becrionoe u nonosoe pasmuoxenne, Metios, OGpasoBanme MoJI0BbIX
KICTOK W OI1J10,10'1 BOPCHHKC,

Tema 6. UnausuayansHoe passutue opranusmos (1u).

3apolIBIIEBOE 1 TTOCTIMOPHOHAIBHOE PA3BHTHE OPraHW3MOB. BIHsHNE aTKOroMs, HUKOTHHA |
HapKOTHYCCKHUX BELIECTB HA Pa3BUTHE 3apOAbIiIa ueroBeka. OpranusM Kak eqnHoe 1ejoe.

Hexonemparun. Cxenbl, Tabmiust, TpascrapanTs! i yueGHbIe QHIBMBI, HIUTIOCTPUPYIOLIHE:
ACTCHNC KIICTKH (MUTO3, MEHO03): crtocoObl 0ecnoioro pasMHOKeHHUs; POPMHUPOBAHME MYIKCKHX H
KCHCKHX I0JIOBBIX KJIETOK; OMJIOI0TBOPEHHE Y PACTEHNH JKMBOTHBIX, HH/IMBHIYAILHOE Pa3BHTHE
OpraHu3Ma, B3aHMOBJIMSIHHEC YacTel pa3BHBAtOUIEr0Cs 3apoabiia. J{nHaMudeckoe nocodue
«[enenne knetkn. MuTo3 u Meifos».

Pasznen IIL. OcHoBbI reHernkn u cenexuun (114).
Tema 7. OcnosHbIe 3aKOHOMEPHOCTH SIBJIEHNT HaCAeACTBEHHOCTH (54).

I'eHernka — Hayka 0 3aKOHOMEPHOCTSIX HACIE/CTBEHHOCTH H H3MEHUMBOCTH OPraHH3MOB.
Moworubpnanoe cxkpemnsane. [1epssiit 1 Bropoi 3akoHsl Menzens. [eHOTHI 0 (eHOTHIL.
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ATIeNbHbIE TeHbl. JIurubpuisoe CkpemmBanue. Tpernit 3akor Mengens. Xpomocomuas TEOpHs
HacielcTBenHocTr. I'eneTrka nona. ITomoBbIe XpoMoCOMb. Hacnenosanwe, cuemnensoe ¢ nosow,

Tema 8. 3akonomepuocTn H3MeHYHBOCTH (54).

Monnuxaunonnas u Hacnenctrennas M3MEHYNBOCTh. KOMOWHATHBHAS H3MEHUHBOCTE.
MyTaunoHHas n3MeHIHBOCTD, 3aKoH TOMOJIOTHHECKUX PSNOB HACTIEICTBEHHOH HaMeHunBoCTH H. 1.

Basnnosa. Hacnencreennas usmenunsocts Henoexa. Jlewenne u npenympexnenme HEKOTOPBIX
HacTIeICTBEHHBIX 00JIe3He uetoBeKa,

Tema 9.cenexuus (1a).

Yuenne H.U. Basunosa o HCHTPaX TTPOMCXOXKIACHHS KyTbTYPHBIX pacTeHHi. MeTombl COBpPEMEHHOM
CCNEKUMH. Yenexn ceneknnn., ['eHHas i KieTounas nrxenepus. Kinonnposanue. Yenexn cenexumn,

Hemoncmpayuu. Cxemsr, Tabmuwel, Gotorpadun u repdapHble MaTepHas,
MITIOCTPUPYIOWIME: MOHOTHOPHIHOE CKPELHBaHME; INTHOPUIHOE CKpEIHBaHHE: TIEPEKPECT
XPOMOCOM; HEIOJIHOE TOMHHHPOBAHTIE; HACTEIOBAHNE, CLEIEHHOE TIOJIOM; MYTaLlMH (pa3IMyHbIe
MOPObI COOAK. HACTHUHBIN ANTLOHHI3M W HEOBBIUHAS (bopma THCTBEB y KOMHATHBIX pacTenmuit, e
CCTh BO3MOXKHOCTb — KyJIbTYPbI MYTAHTHBIX JTHHHUIL J1po30QuITB); MOAHPHKALHOHHYO
M3MEHHUHBOCTB; LEHTPBI MHOTOOOPA3HS U POHCXOKICHHS KYJITBTYPHBIX PACTEHMH; HCKYCCTBEHHBII
0TOOP; rMOPHIM3ALHIO; HCCIIEI0BAHMS B 06IaCTH ornotexnonornu. Jlunamudeckoe nocoGue

«ITepekpect xpomocomy». Cemena IOPOXa ¢ pasHeIM (PEHOTHITOM (TTaAKHE, MOPIIHHHCTDIE, KENThIe,
3€JIEHBIE).

Hadopamopnwie u npaxmuyecrue paoome:

CocraBiieHne MIPOCTEUIITNX CXEM CKpECIIMBaHUSI.
Pemrenue SJIEMEHTAPHBIX T€HETUYECKHUX 3a1ad4.

Monnpuxauronsas m3MeHUHBOCTD (M3y4eHHe (PEHOTHIIOB MECTHBIX COPTOB pacTeHwil Ha
repbapHeIx 06pasmax).

Lo N —

Pasgen IV. Ipomouns (204).

Tema 10. PasBurue »BoroHOHHBIX uneit. Jokazamenscmea s¢ononuu (3u).
BosunkHOBeHHE 1 pa3sBHTHE 9BOJIOMHOHHBIX TIPENCTaBICHIH. DBOIOLHOHHAS Teopust JKana
Barucra Jlamapka. Uapiss JlapBUH ¥ €ro TeopHs MPOHCXOKIEHHS BHI0B, C MHTETHYECKAS] TEOPHs
SBOMIOLHH. JloKa3aTebCcTBa IBONTIOLHH, B, Kpurepnn Buna. Iomysims — CTPYKTYpHas eHHHIA
BUIa, SJIEMEHTapHAsT €ANHHLA 3BOJTIOLIHH,

Tema 11. MexanusMbl 9B0JIIOLHOHHOIO npouecca (74).

JIBrKy e CHItBl 9BOMIOLIH. PO H3MEHUHBOCTH B OBOJIOIIHOHHOM Tpoliecce. EcrecTBeHHBIN
01O0p - Harnpasssiouwii GakTop HBoMONHH, Dopmbl €CTECTBEHHOTO 0TOOPA B MTOMYISILUSIX.
Mzonsiumst - 3B0sOLHOHHBIH axrop. [Iprcrocobiennocts — pesynbrar eficTaus (paxTopos
3BOJIIOUHH. Bunoobpazosanue. OcHOBHBIE HalpaBJICHHUS! YBOJIIOLMOHHOTO Mpoliecca.
Brosnornyeckuit nporpece u 6uonornueckmit perpecc.

Tema 12. BosHukHoBenne sxu3Hu Ha Semie (19).

PassuTre npencraBiennii 0 BOSHMKHOBEHHH IKIT3HHL. CoBpemMeHHbIE B3MIISAbI Ha BO3HHKHOBEHNE
KHU3HH,

Tema 13. Pazsurne susuu Ha Semiie (4u).

YCI0KHEHHNE JKMBLIX OPIaHH3MOB B IPOLECCE IBOMOLHH, MHoroobpasne opraHnueckoro Mupa.
3nauenne pabot Kapia Jlunnes. IIpHHLMITBI CHCTEMATHKH,

Tema 14. IIpoucxokaeHne yenopexa (59).

Brkaliine pocTBEHHHKH YeoBeka Cpen sKHBOTHBIX. OCHOBHBIE HTallbl 5BOJIFOLMH MPUMATOB,
Ilepsere mpencrasurenn poga Homo. [Tossnene uenosexa pasyMHOr0. @aKTOPhI 3BOIIOIHH
HesnoBeka. Yenoseueckue pacel.

Hexonempaipun. Cxembl, TablMLbL, pUCYHKH 1 (boTorpadun. MANIOCTPHPYIOIME: KPUTEPHH

BI/La (HA [IPUMEPE PA3HBIX [TOPO;L OIHOTO BUJIA XKMBOTHBIX); IBUIKYLIME CHITBI SBOJIOLIH:

j’\/’)



BO3HMKHOBEHHE M MHOrOOOpasue npucnocobnennii y pactenuit (xa IIPUMEPE KAaKTYCOB, OpXH/Ieii,
JIMaH ¥ T.I1.) ¥ )KHBOTHEIX (Ha NMPUMepe JaPBHHOBCKUX BBIOPKOB); 00pa3oBaHue HOBBIX BUIOB B
HMPMPOZE; SBOIMOLHIO PACTHTENBHOTO MHPA; 3BOJIOLIHIO XKHBOTHOTO MHPA,; PEIKHE U HCUE3al0INE

BHIBL; IBIOKYIIIE CHITBI aHTPOIIOrEHE3a; TPOHCXOX/IEHHE UeloBeKa. KOMTeKInH OKaMEHENoCTeH
(MCKOTIAEMBIX PACTEHHH H HKUBOTHBIX).

JaGopamopruie u npaxmuuecrue padome::
I, Ommmcanne ocobeif Buaa 10 MOP(OTIOruYECKOMY KPHTEpHIO (Ha MpuMepe repbapHbIX
00pasuos).
BrisiBnienye msmeHuMBOCTH Y 0coBeit 0HOrO BHIA (Ha npumMepe repGapHbIX 06pasLoB,
HabOpPOB CeMSIH, KOJUTEKLIMH HACEKOMBIX H Tl

3. BeisBnenue npucnocoGnennit OpPraHU3MOB K Cpejie 0OUTaHHSI.

Pasgen V. OcHoBbl 2x0/10r1H (114).

Tema 15. Dxocucrempr (74).
penmet sxonornu. xonoruueckme (baxToper cpembl. Bianmoneiictare TOMYISALUHI pa3HbIX BHIOB.
Konkypenunst, xuianuectso, mapasuTusM, cumono3. Coodruectsa. DkocucTemMsl. [10TOK YHEPrUu U

LEMTH MUTAHUS. DKOJIOTHYECKAs NMupamuzaa. bruomacca. CeoifcTBa sxocncTeM. CMena IKOCHCTEM.
ATDPOLEHO3EI.

Tema 16. Brnocdepa. Oxpana ouocdepsr (2u).
Cocras n GyHkinn 6uochepsr. Yuenne B.U, Bepranckoro o 6rocdepe. Kpyrosopor xummdeckx
DIIEMEHTOB. bHOreOXHMUYECKHE ITpoLecchl B Grocdepe.

o

Tema 17. Bausinue gesite/ibHOCTH YeoBexa Ha ouochepy (2u).
I'nobanbHeie sxonornyeckue mpo6iemsl. O6LECTBO 1 OKpy»KaroLas cpefa.

Hevonempayuu. Cxemsl, TabHLBI 1 (boTorpadHu, HIMIOCTPUPYIOLIHE: YKOTOTHYECKHE
(haKkTOpbl M UX BIIMSIHIE HA OPTAHM3MbI; MEXKBHIOBbIC OTHOLIEHHS: MapasuTH3M, XHIITHHYECTBO,
KOHKYPCHLHIO, CHMOMO3; SIPYCHOCTb PACTHTENBHOTO COOBIECTBA, MHIIEBbIE LEMH 1 ceTH;
IKOJIOTHIECKYIO MHPaMAJLY; KPYTOBOPOT BEWIECTB 1 MPEBPALIEHHS SHEPTHH B IKOCHCTEME! CTPOEHHE
OKOCHCTEMBI; arpOIKOCHCTEMBI; CTPOCHHE OHOC(EpPBI; KDyrOBOPOT Yriiepoa B Onocdepe:
T1I00aTbHBIE KOMOTHYECKHE TPOBTEMBI; TOCTIEACTRHS NeSTENbHOCTH YeOBEKA B OKpYy?Karomiei
cpene. Kapra «3anoBennnks u 3akasunky Poccuny. JIMHAMIUECKOe TTOCOGHE « Tunnuneie
OHOLIEHO3bIy.

Jlabopamopmwie u npaxmuvecrkue padomeor:

I BblsBiicHHE aHTPOTIOrEHHBIX H3MEHEHHIT B YKOCHCTEMAX CBOEH MECTHOCTH,

2. CocrasiieHne cXeM Mepeiaun BemecTs 1 SHEPIHH (Lerel TTUTaHUS).

3. CpaBHnTenbHas XapaKTEpPHCTHKA MPUPOAHBIX JKOCHCTEM M arpodKOCHCTEM  CBoOeil
MECTHOCTH.

4. Mecneosanne w3mMeHenuil B 9K0CHCTEMAX HA GHOIOIHUECKHNX MOEITSIX (akBapuym).

5. PeurcHue mKom0rnYeckux 3a/au.

6. BosneiicTsue ueoBexa Ha BOLHYIO CPE/ly H 3arpsi3HEHHE GEPEeroB BOI0EMOB.

7. AHanmm3 M OLEHKA IMOCNENCTBHI COGCTBEHHON NEeSTENbHOCTH B OKpy>Karolei cpeje,

TII00ATBHBIX 3KOJIOTHIECKHIX MPOGIIEM H TTyTel HX pelieHHs.

/i



Pasznest [I1. YueOublii TemaTHuecKHi nian

10 kaace

No Hasganue pasnena u remsl Kon-Bo 13 Hux
rn/m YacoB S
Jlabopatop. KoHTposibHbIE
[pakTrueckux Pador
pabor
Beenenne 1
I Kierka — e/tinnua skusoro. 17 1 1
1 XHUMHYECKHH COCTAB KIIETKH. 5 1
2 CTpyKkTypa U QYHKIUH KIETKH. 4 2
k! OGecnevueHne KIETOK SHEPTHEH. 4
- Hacneierennas wnopmanus u eé 4 ]
peanusauus B KJICTKE.
II | PasmHokeHne U pasBuTHE 4
OpPraHU3MoOB.
5 PasMHOMEHHE OpraHH3MOB. 3 |
6 Wuansuayansroe passurne 1
OpraHM3MOB,
III | OcHOBBI reHETHKH U CeJIEKIIHH 11 1
7 OCHOBHBIE 3aKOHOMEPHOCTH SIBJICHHUIT | 5 1
HACIEICTBEHHOCTH.
8 3aKOHOMEPHOCTH H3MEHUYHBOCTH. 4 1
IToBTOpenne . Peseps. 2
Beero 35 & 4
11 kaace
No | HasBanwue paszaena u Tembl Kon-Bo N3 rux
n/m 4acoB
NabopaTopHbIX MpakTn4ecknx
paboTt paboTt
III | OcHOBBI reHETHKH U CeJIeKINH 12 (3)
(npoaoJKeHune).
9 ['eHeTHKA W CEeNEKIIHS. 3
IV | DBoronus. 20 3
10 | PazBuTue 2BOJIIOIIMOHHBIX WICH. 3 1

[LOK‘C!'&LT]‘CJI hCTBA DBOJIIOLHNH.




11 | MeXxaHu3MBbI 3BOJIIOI[HOHHOTO 7 2
mpoliecca.
12 | Bo3HukHOBEHME XKM3HM Ha 3emle. 1
13 | Passurue xusnu Ha 3emite. 4
14 | IIponcxoxaeHne uenoBexa. 5
V | OcHOBBI YKOJIOTHH. 11 2
15 | Drocucrenmsl, 7 2
16 Bnocq)epei. OxpaHna Orocgepsr. 7 7
17 | BnusHHE NeSTEIBHOCTH YeIOBEKa HA | 2
ouochepy.
Peseps. 1
Beero 35 5

10 kaace. JIaGopaTopHbie padoThI

No No Tema ypoka Haszeanne naboparopHoit paboTel
paszena | ypoka
I, 4 OyHKUMH OCNKOB. JlaGopatopHas padota Nel «M3yuenue
KaTaIUTHUYECKOH akTHBHOCTH (DEPMEHTOB
B JKMBBIX TKAHIX ».
2. 8 Pa3BuTHE 3HAHUH O KIIETKE. JIabopaTtopHas padbota No2 «CtpoeHue
Knerounast Teopusl. KJIETOK pacTeHMH 1 KUBOTHBIX H
(YHKIIMH KX OpPraHOMIOBY.
&, 29 MoandrkauroHHas u JlaBGopartopHas paborta Ne3
HacJIeICTBEHHAS M3MEHYMBOCTh. | «MoandukaloHHast ©3MEHUYHBOCTb
KombOuHaTHBHAS H3MEHUMBOCTh. | (M3yUEHHE (PEHOTHUIIOB MECTHBIX COPTOB
pacTeHui Ha repbapHBIX 00pasnax)».

IIpakTHyeckue paboThI

No No Tewma ypoxka HasBanwue mpaxtudeckoit paboTsl
pazjena | ypoka
I 5 HyKJIeHHOBBIE KHCIIOTBI. [Tpaktuueckas pabora Nel
«OCOOEHHOCTH CTPOEHHMS MOJICKYJIbI
JHK.
& 10 ['enorun u GpeHoTHII. AJIIETBHBIE [TpakTtuueckas padora Ne2 «CpaBHeHne
FeHBI. CTPOEHHUS KJIETOK pacTeHHH, IKMBOTHBIX,
rpuboB, OaKTepHiin.
8 24 CuenieHHOe HaceqoBaHwe reHoB. | IlpakTryeckas padora Ne3
«CocTaBieHHe MPOCTERLINX CXeM
CKpELIUBAHUS

Iy 6



4. 28, l'enernka IIpaxtuueckast padora Ne4 «Peruenne
SJIEMEHTAPHBIX TE€HETHUCCKNX 3a1au»
11 knace. JIaGopaTopHbie paGoThI
N No Tema ypoka Haspanne naGoparopwoii pa6oTsl
pasjena | ypoka
IV (10) | 10.3 JlokazaTenbcTBa 9BOMONNH. Bul, JIabopatopras pa6ora Nel «Ormucanne
Kpurepnn una. [Tomymamus. ocobelt Buna o MopQhoIornyeckomy
KPHUTEPHIO (Ha IpuMepe repbapHbIX
I - | oOpa3suos)».
V(1) | 11.] Poan u3MeHunBOCTH B JlaBopatopnast padota Ne2 «BeisiBricHne |
| IBOJIIOLLMOHHOM MpoLEecCe. HU3MEHYHBOCTH y 0cobelt 0JHOro BHa
(Ha mpumMepe repbapHeIX 06pa3LoB,
HabOPOB ceMSIH)».
IV (1) | 11.5 IpucriocobnennocTs — pesynbrar | JlaGopatoprast paGota Ne3 «Brigpierue
JEUCTBHS (DAKTOPOB BOIIIOLHH. TPUCTIOCOOIIEHHH OPTaHM3MOB K Cpejie
B OOUTaHUSY.
V(15 |155 CroifcTBa mKocHCTEM, JlaboparopHras pabota Ned
«CocTaBlieHHE CXEM TIepeayt BELLECTB
Y OHEPTHH (LeTIed THTaHus )».
Vi) |1ab6 CMeHa 9KOCHCTEM. JIaGopaTopHas pabora Ne5 «BeisBiieHHE
AHTPOIIOTEHHBIX U3MEHEHHIT B
9KOCHCTEMAX CBOEH MECTHOCTHY,

IMpakTHuyeckne paGoThI

No { No Tema ypoka HaspaHue npaktuieckoii paboTsl

pasznena | ypoka

(Temsl)

V (15) 137 ATpOLIEHO3BI. IIpaxtryeckas pabora Nel
«CpaBHHTENbHAS XapaKTepPHCTHKA
TIPHPOIHBIX IKOCHCTEM H arpO3KOCHCTEM
CBOEH MECTHOCTMY.

V (15) 1 4.2 O011ecTBO 1 OKpYIKAKOIAS [Ipaxtuueckas padora Ne2 «Pernenne

cpesa. IKOJIOTHYECKHUX 33181y,

s



