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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma no 6monoruu s 10 A, b, B kimacca  cocTaBneHa Ha OCHOBE:
*  @enepanbHOrO0 KOMIIOHEHTA TOCYJAPCTBEHHOTO CTaHAapTa cpeaHero (MmoJiHoro) odmiero oopa3zoBanus Ha 6a3oBoMm ypoBHe (IIpuka3z MuHo-
opazoBanus Poccun ot 5 mapta 2004 r. Ne 1089 «O06 yrBepxkaeHnH (eaeparbHOro KOMIIOHEHTa TOCY/IapCTBEHHBIX 00pa30BaTeNbHBIX CTaHAap-
TOB Ha4aJbHOTO OOIIEro, OCHOBHOTO O0IIET0 U CpeAHero (MOJIHOTO) 00IIero oopa3oBaHusl).
»  ®epepanpHOro 6asucHoro ydebnoro miana (IIpuka3z MunooOpazoBanus Poccun 3 utons 2011 r. Ne 1994 «O BHecenuu u3MeHeHui B Qene-
pasIbHBIN 0a3UCHBIN YUeOHBIN IJIaH ¥ IPUMEpPHbIE yueOHbIE MIIaHbl U1 00pa30BaTENIbHBIX yUpeKIeHUN PD, peann3yonux nporpaMmmsl 0011ero
oOpa3oBaHus, yTBEpXKAEeHHBIE MpukazoM MunooOpazoBanus PD ot 09 mapra 2004 r. Ne 1312 «OO6 yrBepxkaeHuu QenepaibHOTO 0a3UCHOTO
y4eOHOTO TIaHa U IPUMEPHBIX Y4EOHBIX IUIAHOB ISl 00pa3oBaTENbHBIX yUpexaeHuil PD, peann3yromux mporpamMMel 001ero o0pa3oBaHus).
» ®dezmepanbHOTO MEpeyuHsl yUeOHUKOB, PEKOMEHIOBAaHHBIX (JOMYIIEHHBIX) K UCIIOJIb30BaHUIO B 00pa30BaTEIbHOM Ipoliecce B 00pa3oBaTelb-
HBIX YUPEKACHUSX, pealn3yIoMuX 00pa30BaTelbHbIe MPOTPaMMbI OOIIEro 00pa3oBaHMs W MMEIOIINX TOCYJapCTBEHHYIO aKKpEIWTAIHIo, Ha
2015/2016 yuebnsrii ron (IIpukaz MunncrepcTBa oOpasoBanusi U Hayku PO ot 31 mapra 2014 1. Ne 253 "O6 yTBepkaeHuu (eaepaabHOro Ie-
peuHsi y4eOHHKOB, PEKOMEHIYEMBIX K MCHOJB30BAHUIO TIPU PEANH3ALMU UMEIOIINX TOCYJapCTBEHHYIO aKKPEIUTAIIMI0 00pa30BaTeIbHbIX IPO-
rpaMM Ha4aJIbHOTO OOIIEro, OCHOBHOTO 00IIero, cpeaHero oodmero oopaszosanus, Ha 2014/2015 yueOHbIN TOT).
»  @epepanpHoro 3akoHa oT 29.12.2012 N 273-D3 (pen. ot 21.07.2014) "OG6 obpazoBanuu B Poccuiickoit Denepannmy» y4eOHOTO TIa-
Ha yities Ha 2015-2016 y4eOHbIii ro;
e iporpaMmel 1o ouosoruu (Apmvimmi I'. M., Cabnuaa O. B. [Iporpammer o61meodpa3zoBaTenbHbIX yupexaeHuii. 10-11 kmaccer)

YueOnuk: buonorus. 10 kiacc : yue6. as oomeo0pa3oBar. opranm3anuii : 6a3ossiid yposeHs / ( 1. K. benses, I'. M. Ipmmmm, JI. H. Ky3-

HenoBa u ap.) ; nox pea. J1.K. bensesa u I'. M. [IpiMmuna.- M. : Ilpocsemenue, 2015

Kypc Onosoruu Ha cTyneHu cpeiHero oouiero oopazoBaHusi Ha 6a30BOM ypOBHE HalpaBiieH Ha (JOPMHUPOBAHME y yJAIUXCs 3HAHUH O KH-

BOI pHUpoJie, €€ OTIMYUTENBHBIX MPU3HAKAX — YPOBHEBOW OPraHU3allNK U YBOJIOIHH, TIOATOMY IpOTpamMMa BKIIFOYAET CBEIEHUS 00 00X 0noo-
IMYECKUX 3aKOHOMEPHOCTSX, MPOSIBIISIOIIMXCS HAa Pa3HbIX YPOBHSAX OpraHu3alyy >KuBoil mpupojsl. OcHOBY 0TOOpa coaepxaHusi Ha 0a30BOM
YPOBHE COCTaBJISIET KYJIbTYpOCOOOPa3HBI MOJIXOMA, B COOTBETCTBHUHM C KOTOPBIM YdalllMecs JOJKHbI OCBOMTH 3HAHUS U YMEHUS, 3HAUUMBbIE NI
(dbopmMupoBaHus 00IIEH KYITbTYpBI, ONPECISIONINE aIeKBAaTHOE TIOBEJCHNE YeJI0BEKa B OKpYXKAroIel cpefe, BOCTpeOOBaHHbIE B )KM3HU U MPAKTH-
4eCKOM AeATeNbHOCTH. B ¢BA3M ¢ 3TM Ha 6a30BOM ypOBHE B IIporpamMMe 0co00€ BHUMAaHUE Y/ICJIEHO COJECPIKaHUIO, JISKAIEMy B OCHOBE (hOpMHPO-
BaHUS COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHHBI MHUpPA, IIECHHOCTHBIX OPUEHTAINH, pean3yIoIeMy TYMaHU3alui0 OHOJIOTHYECKOro 00pa3oBa-
HUsl. OCHOBY CTPYKTYPHPOBAHHS COAEPKaHUS Kypca OMOJIOTHH B CTaplIel IIKoJie Ha 6a30BOM YPOBHE COCTABIIAIOT BEAYIIUE UIEH — OTIHMUUTEIb-
Hbl€ 0COOEHHOCTH XKMBOW NMPUPOJBI, €€ YPOBHEBAsE OPraHM3alys U IBOJIOLNS. B COOTBETCTBUYM C HUMU BBIJENIEHBI COAEpKAaTEIbHbIE JINHUU Kypca:
buonorus xak Hayka. MeToipl HaydyHOTO no3HaHus; Knetka; Opranusm; Buna; Oxocucremsl.

W3yueHne OMOJIOTHH Ha CTYIICHH CPEJHETo 0011ero 00pa3oBaHus B CTapIIel MIKoJie Ha 6a30BOM yPOBHE HAIpPaBJICHO Ha JOCTIDKEHHE CIe-
JOYIOLIUX LEIICH:
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J OCBOEHMeE 3HAHUIl 0 OMOJIOTHYECKUX CUCTeMax (KJIETKa, OpraHu3M, BUI, SKOCHCTEMA); ICTOPUU PA3BUTHUSI COBPEMEHHBIX MPEICTABICHUN O
KUBOW TIPUPOJIC; BBIJAIOIINXCS OTKPBITUSX B OMOJIOTUYECKOH HayKe; pojH OMOJIOTHYECKOH Haykd B (hOPMUPOBAHMHM COBPEMEHHOH ecTe-
CTBEHHOHAy4YHOU KapTHHBI MUpA; METOJaX HAyYHOTO IMO3HAHUS;

J OBJIa/IeHHe YMeHUsIMH 00OCHOBBIBATH MECTO U POJIb OMOJIOTUYECKUX 3HAHUM B MPAKTUYECKON JIESTEIBHOCTH JIIOJCH, Pa3BUTUH COBPEMEH-
HBIX TEXHOJIOTHI{; IIPOBOAUTH HAOIIOACHUS 32 SKOCHCTEMaMH C IIeTbI0 X OMUCAHUS U BBISBICHUS €CTECTBEHHBIX U aHTPOIIOTEHHBIX U3MEHE-
HUH; HAXOAUTH U aHAIM3UPOBATH MH(DOPMAITHIO O JKUBBIX 00BEKTaX;

o pa3sBHUTHe [T03HABATEIbHBIX HHTEPECOB, NHTEIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN B MPOIECCE U3YUEHUS BBIIAIOUIUXCS JTOCTHIKEHUN
OMOJIOTHH, BOLIEANINX B OOIIEYETIOBEUECKYIO KYIBTYPY; CIOKHBIX M MPOTUBOPEUYHMBHIX IyTE€H Pa3BUTHS COBPEMEHHBIX HAYYHBIX B3IJISAJIOB,
UJeH, TeOpUid, KOHIENIHH, pa3IMUHbIX TUINOTE3 (O CYIIHOCTH U MPOUCXO0KICHUH JKU3HH, YEJIOBEKA) B X0J1€ padOThl € pa3IM4YHbIMH UCTOYHHU-
KaMH HH(popManuu;

o BOCNIMTAaHUE YOSKJICHHOCTH B BO3MOKHOCTH MTO3HAHUS KUBOU MPHUPOJIBI, HEOOXOIUMOCTH OEpEKHOTO OTHOLICHHS K TIPUPOIHON cpene, coo-
CTBEHHOMY 3/I0POBBIO; YBaXXECHHS K MHEHHIO OTIIIOHEHTA TPU 00CYKICHNN OMOJIOTHIECKUX MTPOoOIIem;
o HCII0JIb30BAHME NPHOOPETEHHBIX 3HAHNN M YMEHHIi B NMOBCEHEBHOM KU3HM JUIsl OLICHKHU MOCIEICTBUN CBOEH JI€ATENbHOCTH MO OTHOIIIE-

HUIO K OKpYKaIoIIen cpesie, 310pOBBI0 APYTHX JIIOJIEH U COOCTBEHHOMY 37I0POBBIO; 0OOCHOBAaHUS M COOIIOACHUS Mep MPOHIaKTUKH 3a0071e-
BaHUU, MPAaBWJI MOBEAECHUS B IPUPOJIE.

MECTO IIPEJJMETA B YYEGHOM IIJIAHE JIMIEA

PabGouas nmporpamMma pa3paboTaHa Ha OCHOBE Y4eOHOTO IUIaHA JIMIEs, B COOTBETCTBHU C KOTOPbIM Ha M3ydeHHe Kypca Ouonoruun B 10
KJ1acce BblJesIeHO 34 yacoB B rof (1o 1 yaca B Heem0), B TOM 4HciIe JUIsl MPOBEAEHUs J1abopaTOpHBIX paboT— 3 yac, pe3epBHOE Bpems — 3 yaca

Oobuyeyuedonvie ymenus, HA6bIKU U CNOCOObL OeAmenbHOCHmU
[Tporpamma mpemgycmarpuBaeT GOPMHUPOBAHHE Y YHALTUXCS OOIIEy4eOHBIX YMEHHI U HABBIKOB, YHUBEPCAIBHBIX CIIOCOOOB JESTEIHHOCTH U
KIIIOYEBBIX KOMIETEHIIMI. B TOM HampaBieHuu npuopuTeTamMu Jist yueOHoro npeamera «buosorusy Ha CTyIeHU cpeiHero oouiero ooOpasosa-
HUS Ha 0a30BOM YpOBHE SBISIOTCS: CpaBHEHUE OOBEKTOB, aHAJIM3, OIICHKA, TIOMCK HH(OPMAINH B PA3TUYHBIX HCTOUHUKAX.
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YYEBHO-TEMATHUYECKHH IUIAH

PazButne 3nanmit o kierke (P.Iyk, P.Bupxose, K.bap,
M. IInenioen u T.Illeann). Knetounas teopus. Ponb kietou-
HOU TEOpUHU B CTAHOBJICHUU COBPEMEHHOM €CTECTBEHHOHAYY-
HOU KapTUHBI MUPA.

XUMHUYECKUN COCTAB KJIETKU. POJIb HEOPraHWYECKUX U
OpraHMYECKUX BEILECTB B KJIETKE U OPraHu3Me YeJIOBEKa.

Crpoenne xieTku. OCHOBHBIE YacTH M OPraHOUMbI
KJIETKU, UX (PYHKIUU; NOsIEpHbIE U SAepHble KiIeTKU. Bupy-
cbl. Mepbl MPOQHIIaKTUKY paclpOCTpaHEHNs BUPYCHBIX 3a00-
neBanuil. Ilpopunaxtuka CIIM/a. Crpoenne u QyHKUMH
xpomocoM. JIHK — HocuTens HacinencTBeHHON MH(BOPMAIIHH.
Yosoenue monexynol JJ[HK 6 knemxe. 3HaueHUE MOCTOSIHCTBA
yucina U (GopMbl XpoMocoM B kieTkax. ['eH. ['enernueckuii
KoJ. Ponb 2enoe 6 buocunmese benxa.

Hemoncmpayuu

CrpoeHue MoJekyibl Oenka
Crpoenue mouekynsl JJHK

Crpoenue monexkynsl PHK

CtpoeHue KIETKH

Tema Kon-Bo | Conepxanue JlesTenbHOCTh yHamuxcs: (3HaHUS U yMe-
9acoB HUS) IPU U3YUCHUU TEMBI

BHOJIOTUA |1 OGBEKT M3yUeHHs GHOIOTHU — KUBas mpupoxa. Orm- | SHAMb. O OMOJIOTHYECKUX cHcTeMax (KJIeTKa,

KAK HAYKA. YUTEJbHbIE NMPU3HAKUA XUBOW NPUPOJIBI: YPOBHEBAsI OpraHU- OpraHM3M), O METO/JIaX Hay4IHOTO MO3HAHHS
3amus 1 9Bomowus. OCHOBHBIC YPOBHH OPraHHU3AIMH KHBOI | YMemb: OOBSCHSATE: POIIb GroNOrHA B (op-
npuponsl. Buonozuueckue cucmemvr’!. CoBpeMeHHas ecTe- | MUPOBAHHHM HayqIHOIO MHUPOBO33PCHHUS,
CTBEHHOHAy4YHasi KapTWHa Mupa. Poib Ouonormueckux teo- | BKIAN OHONOrHYECKHX TeOpHii B HOpMHUpO-
puii, wpeif, THmoTe3 B (OPMUPOBAHUM COBPEMEHHOI ecTe- | BAHHH COBPEMEHHOMH €CTECTBEHHOHAYTHOM
CTBEHHOHAYYHOW KapTUHBI MHUPa. MeTobl mo3HaHus xkuBoii | KAPTHHBI MUDPA ; CTHHCTBO KUBOM M HEXKH-
IIPHPOIBL. BOI IPUPOIBI, POJICTBO )KUBBIX OPTaHU3MOB.

KJIETKA 9 3namb: OCHOBHBIE TIOJIOKEHHUS KJIETOY-

HOM TeopuH. Bkmax KIE€TOYHOW TEOpHH B
(GbopMHUpPOBaHUK COBPEMEHHOM €CTEeCTBEHHO-
Hay4YHOU KapTHHBI MUpA.

CrtpoeHue KIeTKH

Ymemo:

peuiams DIIEMEHTapHble OHOJOrHYe-
CKME 3aJaud; COCTaBJISITh D3JIEMEHTApHBIE
CXEMbI CKpELIUBaHUs

CpPaBHUBATh: OMOJOTUYECKHUE OOBEKTHI
(Tena KMBOM U HEKUBOM MPUPOABI 110 XUMHU-
4eCKOMY COCTaBy) U J€JaTh BBIBOJABI HA OC-
HOBE CTPOEHHMSL.

Hcnonb30BaTh NproOpeTEeHHBIE 3HAHUS
U UYMEHUS B NMPAKTUYECKOU JESITETbHOCTH U
ITOBCEIHEBHOM JKU3HHU JIJIS: COOIOJICHUS MEp
npo(UIaKTUKA OTPaBICHUN, BHUPYCHBIX U
Ipyrux 3a00JIeBaHUIA.

OxazaHus MepBOM MOMOIIM MpHU MPO-
CTYAHBIX U JIPYTUX 3a00JI€BaHUSX.

! KprI/IBOM B TEKCTEC BBIACJICH MaT€pHrall, KOTOpBIﬁ NOMJICKUT U3YICHUIO, HO HC BKJIIOYACTCA B TpC6OBaHI/I5{ K YPOBHIO TOATOTOBKU BBIITYCKHHKOB




CrpoeHue KIeTOK MPOKapuoT U 3yKapuOT
Crtpoenue Bupyca

XpOoMOCOMBI

XapakTepucTHuKa reHa

VY nBoenue mouekynsl JJHK

JlabopaTopHble H IpaKTHYecKHe padoThl
HabmroneHne KIeToK pacTeHUi M )KMBOTHBIX T10J] MUK-
POCKOIIOM Ha FOTOBBIX MUKpOIIpENapaTax U UX ONMCaHue
CpaBHeHHE CTPOEHHUS KJIETOK PAaCTEHUI U KUBOTHBIX
[IpuroToBiieHne M ONMMCAHWE MUKPOIIPENApaToB Kile-
TOK PaCTECHHI

OPI'AHU3M

21

Opranusm — enuHoe 1enoe. Muozcoobpasue opeanus-
MO8.

OOMEH BeIeCTB W MPEBPAIICHHS] YHEPTUU — CBOWCTBO
KUBBIX OpraHu3MoB. OcobenHocmu obMeHa eewjecms y pac-
MeHUll, HCUBOMHDBIX, OaKmepul.

Pa3zmHOkeHME — CBOKMCTBO OpraHu3MoB. /leneHue Kier-
KM — OCHOBa pOCTa, Pa3BUTHS M PA3MHOXKEHHUS OPTaHU3MOB.
ITonoBoe u Gecnosnoe pa3sMHOKEHHE.

Onon0TBOpEHKE, €ro 3HaUeHue. Mckyccmeennoe onbi-
JIeHue y pacmenuti u onio00meopPeHUe y HCUGONMHBIX.

WuauBuayanbHOe pa3BUTHE OpraHu3Ma (OHTOTEHE3).
[IpyuuHel HapylmIeHUN pa3BUTHs OpraHu3MoB. HIUBHTyalb-
HO€ pa3BUTHE uenoBeKa. PenponyktuBHoe 3a0poBbe. [lo-
CJIEJICTBHSI BJIMSIHUSL QJIKOTOJIS, HUKOTHMHA, HAPKOTHUYECKHUX
BEILIECTB HA Pa3BUTHUE 3aPO/IbIIIA YEIOBEKA.

HacnencrBeHHOCTh M1 UI3MEHYMBOCTh — CBOKCTBA Opra-
HU3MOB. ['eHeTMKa — Hayka O 3aKOHOMEPHOCTSAX Haclel-
CTBEHHOCTH M M3MEHYMBOCTH. I .MeHIens — OCHOBOIOJIOXK-
HUK TeHETHKU. | eHeTnyeckas TEPMHUHOJOTHUS U CHUMBOJIUKA.
3aKOHOMEPHOCTH HacJIeJOBaHUs, YCTaHOBJICHHBIE
I''Mennenem. Xpomocommas meopusi Hacie0CmeeHHOCHU.

3namb:  CymIHOCTH  OHMOJOTHYECKUX
IIPOLIECCOB: Pa3MHOKEHHE, OIUIOI0TBOPEHUE,
JeMCTBHE HMCKYCCTBEHHOTO U €CTECTBEHHOTO
oTbopa.

CymHocTh 3akoHOB I'. Menaens, 3a-
KOHOMEpPHOCTEH u3MeHuuBocTU. CTpoeHue
IF€HOB U XpomocoM. Bxkian Bblaromumxcs
YUEHBIX B pa3BUTHE OMOJOTMYECKON HAYKH.
buonoruyeckyro TEPMHHOJIOTUIO U CHMBO-
JUKY.

Ymems:
00bACHAMb. OTPULIATEIIBHOE BIUSHUE AJIKO-
rojisi, HIKOTHHA, HApKOTUYECKHUX BEIIECTB Ha
pa3BUTHE 3apOJIbIllIA YEJIOBEKA, BIUSIHUE MY-
TareHOB Ha OPraHHU3M YeJI0BeKa, IPUUNHBI
HapyIIeHUH pa3BUTUSI OPraHU3MOB, HaClEI-
CTBEHHBIX 3a00JIEBaHUM, MyTaIUil.
8b146/1AMb UCTOUHUKH MYTareHOB B OKpYXa-
Io11IeH cpefie (KOCBEHHO).
Haxooumuw: nadopmariuio o OUOJOTHYECKUX
00BEKTaX B pa3TUYHBIX UCTOYHUKAX (yueo-
HBIX TEKCTaxX, CIIPaBOYHMUKAX, HAYYHO-




CoBpeMeHHbIE NPECTABIECHUS O I€HE U TEHOME.

HacnenctBeHHass M HeHacleJICTBEHHAs: M3MEHYHMBOCTb.
BnusiHue MyrareHoB Ha OpraHM3M 4eJloBeKa. 3HaYEHHE T'eHe-
TUKH JUIsl METULMHBI U celekuuu. HacnenoBanue npr3HaKoB
y uenoBeka. [lonogvie xpomocomwel. CyennenHoe ¢ noiom
Hacneoosanue. HacnencTBeHHbIE O0JIE3HU UEIOBEKA, UX MPU-
YUHBI U TPOPUIAKTHKA.

I'enernka — TeopeTuueckas ocHoBa ceyekuuu. Cenek-
s, Yuenue H.M.Basunosa o yenmpax mHo2000pasusi u npo-
ucxoxcoenusi KyibmypHuolx pacmenui. OCHOBHBIE METOJIBI Ce-
JIEKIMH: THOPHUIN3AIH, UCKYCCTBEHHBIN 0TOOD.

buoTtexHonorus, ee JOCTUKEHUS], IEPCIEKTUBBI Pa3BU-
THSA. DTUYECKHUE acleKThbl Pa3BUTHUsI HEKOTOPBIX HCCIEN0Ba-
HU B OMOTEXHOJIOTUHU (KJIOHUPOBAHHE YETIOBEKA).

Hemoncmpayuu

MHoroo0pa3ue opraHuzMoB

OOMeH BeIecTB U peBpaIeHus YSHEPTUU B KIIETKE

DOTOCUHTE3

Jlenenuie kineTku (MUTO3, MEHO03)

Crioco0pl 0ecrosIoro pa3MHOKEHUs

[TomoBbIE KIIETKH

Onio0TBOpPEHKE Y PACTEHUN U )KMBOTHBIX

NuauBuayanbHOE pa3BUTHE OpraHu3Ma

Monoru0puaHoe CKpelBaHue

JlurnbpuHOE CKpelnBaHue

IIepexpect xpoMmocom

Henonnoe nomuanpoBanue

CueruieHHOE HacleJ0BaHNe

Hacnenosanue, clienI€HHOE C I10JIOM

HacnencrBenHsle 00J1€3HN YenoBeKa

BnusiHue ankoronumsMa, HapKOMaHUH,
HACJIEICTBEHHOCTD

Myrauuu

Mo nudukanroHHas U3MEHIHBOCTh

KYpeHUsl Ha

TIOTIYJISIPHBIX U3aHUAX, KOMIIBIOTEPHBIX 0a-
3ax JIaHHBIX, pecypcax MHTepHETa U KpUTH-
YECKH €€ OLIEHUBATb.

Hcnonv3zo6ams IPUOOPETEHHBIE 3HAHUS U
YMEHMSI B IPAKTUUYECKOM 1€ATEIBHOCTH U
MIOBCEJHEBHOM JKU3HU JUISL: COOIIONEHHS MEp
npo(UITAKTUKA BPETHBIX MTPHUBBIUEK (Kype-
HUE, aJIKOTOJIM3M, HAPKOMaHUS)
Hcnonb30BaTh NpUOOpETEHHBIE 3HAHUS U
YMEHMSI B IPAKTUUYECKOM 1E€ATEIBHOCTH U
ITOBCEIHEBHOM JKU3HU JUISl OLICHKU ATHYe-
CKHUX aCIIEeKTOB HEKOTOPBIX MCCIIE0BAHNN B
oOJsiacTu OMOTEXHOJIOTHUH (KJIOHHUPOBAHHUE,
UCKYCCTBEHHOE OIUIOOTBOPEHHUE)




HenTpsl MHOTOOOpA3Us U MPOUCXOKICHUS KYIbTYPHBIX
pacTeHuit

HckyccTBeHHBIN 0TOOD

I'uOpunnzanus

UccnenoBanus B 00s1acT OMOTEXHOJIOTUU

JlabopaTopHble 1 paKkTHYeCKue padoThI

BrisiBeHne npu3HakoB CXOJCTBA 3apObILIEH YeloBeKa
U JpPYTUX MIIEKONMTAIOIIUX KaK JOKa3aTeNbCTBO MX
poJcTBa

CocraBieHHe IPOCTEHIINX CXEM CKpELIUBaHUS
Pemenue aneMeHTapHBIX T€HETUUECKUX 33124

BrIsBiIeHHE HCTOYHHMKOB MYTAareéHOB B OKPYXKArOILIEH
cpene (KOCBEHHO) M OIIEHKAa BO3MOKHBIX TOCIIEICTBUMA
HX BJIWSAHWA HA OPraHu3M

Ananns u OLCHKA 3TUYCCKUX ACIICKTOB pPa3BUTHUA HCKO-
TOPBIX I/ICCJICIIOBaHI/If/'I B OMOTEXHOJIOTHHI

Pe3epBHoe Bpems (3 yaca)

UTOI'o 34

TPEBOBAHUSA K YPOBHIO ITOJIT'OTOBKHU YYAIIIUXCA
B pesynomame uzyuenus 6uonozuu Ha 6azo6om ypoene y4eHuK 00J1HceH

3HATL/MMOHUMATH

OCHOGHblIE NOJI0MCeHUs ONOJIOTUIECKUX Teopui (KIeTouHasi, 3BosroimonHas teopust U. Jlapsuna); yuenue B.U. Bepranckoro o 6uocdepe;
CYIITHOCTB 3aKOHOB . MeHiens, 3akoHOMEPHOCTEH H3MEHUNBOCTH;

cmpoenue duo102uiecKux 00beKmoee: KIeTK; TeHOB U XpOMOCOM; BUJa U SKOCUCTEM (CTPYKTYpa);

CYU{HOCMb OUOI0ZUYECKUX NPOYeccos: PAa3MHOXKEHHUE, OTJIOJOTBOPEHHE, IEHCTBHE HCKYCCTBEHHOTO M €CTECTBEHHOTO 0TOO0pa, (hopMupoBa-
HUE MPHUCTIOCOOIEHHOCTH, 00pa30BaHKUe BUAOB, KPYTOBOPOT BEIIECTB M MPEBPAILIEHHs SHEPTUU B IKOCHCTEMax U Ouocdepe;

6KJ140 6blOAIOUUXCA YUEHBIX B PA3BUTHE OMOJIOTUYECKON HAYKH;
OU0102UYECKYI0 MEPMUHOI02UIO U CUMBOTIUKY;



yMeTb

00bsACHAmMb: POJH OMONOTHH B (HOPMUPOBAHHK HAYYHOTO MUPOBO33PEHUS; BKIIAJ OMOJOTHYECKUX TeOpUil B (hopMUpOBaHHE COBPEMEHHOM
€CTECTBEHHOHAYYHOW KapTUHBI MUPA; €AUHCTBO KMBOW U HEXKUBOU IPUPOJBI, POJCTBO KUBBIX OPraHU3MOB; OTPULIATENILHOE BIUSHUAE AJIKO-
roJisi, HUIKOTMHA, HAPKOTUYECKUX BELIECTB HA Pa3BUTUE 3apOJblIlIa YEJIOBEKA; BIMSHUE MYTar€HOB HA OPraHU3M 4Y€JIOBEKa, SKOJOTMYECKUX
(axTOpPOB HAa OPraHNU3MBbI; B3aUMOCBSI3M OPraHU3MOB M OKPYXKAIOIIEH Cpebl; MPUYHUHBI 3BOJIONNHT, H3MEHIEMOCTH BUIOB, HAPYIICHUH pa3BH-
THUSI OPraHU3MOB, HACJIEICTBEHHBIX 3a00JI€BaHUI, MyTalluii, YCTOWYMBOCTH U CMEHBI SIKOCHUCTEM; HEOOXOAMMOCTH COXPaHEHUsI MHOTO0Opa3us
BHJIOB;

peuwiamsp dIeMEHTapHbIe OMOJIOTUYECKUE 3a7]a4l; COCTABIIATh JIEMEHTapHbIE CXEMBI CKPEIIMBAaHUSI U CXEMBbI TIEpeHOCa BEIIECTB U SHEPTUU B
JKOCHCTEeMax (IIeNu MUTaHus);

onucsléamp ocodelt BUIOB 10 MOP(HOIOTHIECKOMY KPUTEPHIO;

6b1:16/15AMb IPUCIIOCOOIICHUSI OPraHU3MOB K Cpejie OOMTaHusl, ICTOYHUKU MYTareHOB B OKpYXarolled cpefie (KOCBEHHO), aHTPOIIOr€HHbIE U3-
MEHEHUS B DKOCHCTEMAX CBOEH MECTHOCTH;

cpasnugams: OUOJIOTHYECKUE 0OBEKTHI (TeJa KUBOM U HEKUBOM MPUPOJIBI IO XUMHUYECKOMY COCTaBY, 3apOJIbIIIN YEIOBEKA U 1P YTUX MIIEKO-
MUTAIOUINX, IPUPOJAHBIE SKOCUCTEMBI U arpO3KOCUCTEMBI CBOEH MECTHOCTH), IPOLIECCHI (ECTECTBEHHBIM U NCKYCCTBEHHBIN OTOOP, MOJIOBOE U
Oecrosoe pa3MHOXEHNUE) U JIETIaTh BHIBOJIbI HA OCHOBE CPABHEHHUS;

AHAU3UPOAMb U OUEHUEAMb PABINYHBIC TUIOTE3bl CYNIHOCTH JKU3HU, IPOUCXOKICHUS KU3HU U 4EIIOBEKA, IN100aIbHbIE SKOJIOTUYECKHE
poOJIEMBI U ITyTH MX PEIICHUS, TIOCIIEACTBUS COOCTBEHHOMN JIEITEIHHOCTH B OKPYKAIOLIEH cpee;

uzyuamsp N3MCHCHHA B OKOCUCTEMAX Ha OMOJIOTHYECKUX MOJCIIAX,

Haxo0ums THPOPMALIUIO O OMOJIOTHYECKUX OOBEKTaX B Pa3IMYHBIX UCTOYHMKAX (Y4EOHBIX TEKCTaX, CIPAaBOYHUKAX, HAYYHO-TIOMYISIPHBIX
U3JIaHUAX, KOMIIBIOTEPHBIX 0a3ax aHHBIX, pecypcax MIHTepHeTa) 1 KpUTHUECKU €€ OLIEHUBATH;

HCIOJIB30BATDb l'[pHOﬁpeTeHHble 3HAHUA U YMCHUSA B HpaKTH‘leCKOﬁ JeATeJIbHOCTH U MOBCETHEBHOM JKU3HM IS

coONoIeHns Mep MPOPUIAKTHKH OTPABJICHUH, BUPYCHBIX W JPYrHX 3a00JIeBaHUI, CTPECCOB, BPEIHBIX MPHUBBIYEK (KYpEHHUE, AIKOTOJIH3M,
HapKOMaHMsl); IpaBWJI IOBEAECHUS B IPUPOJIHOM cpesie;

OKa3aHUs NEPBOY NOMOIIHM TP MPOCTYIHBIX U APYruX 3a00JIEBAHUSX, OTPABJICHNN UILEBBIMU MPOTYKTaMHU;
OLICHKH 3TUYECKHX aCIEKTOB HEKOTOPBIX UCCIIEIOBAHUI B 00JIaCTH OMOTEXHOJIOTHH (KIIOHUPOBAaHUE, HCKYCCTBEHHOE OIJIOJIOTBOPEHHUE).

KPATEPHUH U HOPMBI OIIEHKHM 3HAHWI, YMEHU 1 HABBIKOB TPUMEHUTEJIBHO K PA3JIMUHBIM ®OPMAM KOH-

TPOJIA

Ha ocnoge [losioxeHust 0 KpUTepUsX OLICHUBAHUS 3HAHUM yJaluXxcs 1o o01ieo0pa3oBaTesIbHBIM MIPeAMETaM (TEKYIU KOHTPOJIb 3HAHUM),
yrBepxkaeHHoro 30 asrycra 2012 roaa.



B ocHOBY kpuTepueB OIEHKH YYEOHOM ACSITEIBHOCTH yJalllMXCs MO OMOJIOTMH TMOJIOXKEHBI OOBEKTUBHOCTh U eIuHbIN moaxond. [Ipu 5-
OaJTbHOM CHCTEME OLICHUBAHUSI.
OneHka caMoCTOATEJbHBIX MUCbMEHHBIX M KOHTPOJILHBIX padoT
Ounenka «5» cTaBUTCS, €CJIH YUYCHHK:
1. BemmosiHua paboTy 6€3 o1nO0K U HEA0YETOB.
2. lonyctuin He OoJiee OJJTHOrO HeJoUYeTa
Onenka «4» CTaBUTCSl, €CJIM YYEHHUK BBINOJHUWI PadoTy NMOJHOCTBHIO, HO JOIYCTHJI B Heil:
1. He Gonee oaHOM HErpy0Ooii OIIMOKK M OJTHOTO HEAOYETA.
2. He Gonee nByX HEIOYETOB.
Ounenka «3» cTaBUTCS, €CJIM YYEHHUK NPABUJILHO BBITIOJTHUJI He MeHee MOJIOBHHbI Pa00ThI MJIN IONYCTHII:
1. He 6omee nByx rpyObIX omMOOK WK HE OoJiee OTHOM Ipy0oil ¥ OTHOM HEerpyOoi OMMOKH U OJTHOTO HEJI0YeTa;
2. He Gonee nByx- Tpex HErpyObIX OMIMOOK WIIH OJTHOU HETrpyOOil OMMOKH M TPEX HEJ0UYETOB;
3. Ilpu oTCYTCTBUM OLIMOOK, HO NTPU HAJTMYHUU YETHIPEX-TISITU HEJJOUETOB.
OneHka «2» CTaBUTCS, €CJIU YUYCHHK:
1. MomycTun uynciao omuOOK HEIOUETOB MPEBBIIIAIOINIEE HOPMY, IPU KOTOPOI MOXKET OBITh BBICTABIIEHA OLIEHKA «3».
2. Ecnu nmpaBUIIBHO BBITIOJHWI MEHEE MOJIOBHHBI PaOOTHI.
3. He npuctynui K BBIMOTHEHUIO PAOOTHI.
4. TlpaBuibHO BeITIOHMII HE O6oJiee 10% Bcex 3a1aHuid.
Kpurepuu u HOpMBI YCTHOTO OTBeTa

Ouenka «5» craBures B ciyyae:

1. 3Hanus, MOHUMaHUS, TIIyOMHBI YCBOCHHUSI 00YJarOIMMCs BCEro 00beMa IMpOorpaMMHOTO MaTepHala.

2. YMeHus BbLAEIATH TJIaBHBIE MOJIOKEHUS B MU3YYEHHOM MaTepuaie, JelaTh BBIBOJIbL, YCTaHABIMBATh MEANPEIMETHBIE U BHYTPUIPE-
METHBIE CBSA3H, TBOPUECKU IPUMEHSTH MIOJIyUEHHBIE 3HAHUS B HE3HAKOMOW CUTYaIUH.

3. OtcyrcTBHsI OMIMOOK M HEAOYETOB MPU BOCIPOM3BEIEHUN U3YUEHHOTO MaTepuasa, Py YCTHBIX OTBETaX, YCTPAHEHUsI OTJEJIbHBIX HE-
TOYHOCTEHN C MOMOIIBIO JOMOJHUTENBHBIX BOIPOCOB YUUTEINS, COOIIONEHUS KYIbTYPhl IMCBMEHHOM M YCTHOM peuu, mpaBui O(pOpMIIEHUS MUCH-
MEHHBIX padoT.

Ounenka «4»:

1. 3HaHue Bcero U3y4yeHHOTo POrpaMMHOI0 MaTepuaa.

2. YMeHHe BBIIENATH IJIaBHBIC MOJIOKEHHUS B U3yYEHHOM MaTepualie, Ha OCHOBAaHWHU (PaKTOB M MPUMEPOB 0000MIATh, A€JIaTh BBHIBOJIBI,
YCTaHaBIMBATh BHYTPUIIPEIMETHBIE CBSA3H, IPUMEHSTH MIOTyYE€HHbIE 3HAHUS HA MTPAKTHKE.

3. HesnauurenbHble (HerpyOble) OMIMOKM M HEJAOYETHI IPU BOCIIPOU3BEACHUN U3YYEHHOTO MaTepuaa, COOMI0IeHIE OCHOBHBIX IIPABUII
KyJBTYpBl TUCBMEHHOM U YCTHOM peuu, MpaBmil 0(hOPMIICHHUS TUCbMEHHBIX PadoT.

Onenka «3»
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(YypoBeHBb npeacTaBJIeHN i, COYeTAIOIIMXCS € 3JIeMEHTAMU HAYYHbIX OHATH):
1. 3HaHue u ycBOEHHE MaTepuaia Ha ypOBHE MUHUMAJIbHBIX TPEOOBAaHUI IPOrpaMMBbl, 3aTPyJHEHHE MPU CAMOCTOSATEIBHOM BOCIIPOU3-
BEJICHUH, HEOOXOIMMOCTh HE3HAUNTEIBHOM MOMOIIY NPEINO01aBaTEeNs.
2. Ymenue paboTaTh Ha ypOBHE BOCIIPOU3BENEHUS, 3aTPYIHEHUS IPU OTBETAX Ha BUJJOM3MEHEHHBIE BOIIPOCHI.
3. Hamwmume rpy0oii ommOKH, HECKOIBKUX HETPYOBIX OMIMOOK MPH BOCIPOU3BEICHUH M3YYEHHOTO MaTepHasa, He3HAUYNTEeIbHOE HeCo-
OJIr0/IeHUE OCHOBHBIX MPABWJI KYJIbTYPhl TUCBMEHHOW M YCTHOM peuu, MpaBmil 0(hOpMIICHHUS TUCbMEHHBIX PadoT.
Onenka «2»:
1. 3HaHue M yCBOEHHE MaTepuayia Ha ypOBHE HUKE€ MUHUMAJIbHBIX TpeOOBaHUI MPOrpaMMbl, OT/IENIbHbIE NIPEACTABICHUS 00 N3y4€HHOM
Marepuaie.
2. OrtcyrcTBHE YMEHHI paboTaTh HAa YpOBHE BOCIPOU3BECHMSI, 3aTPyIHEHHUS IIPU OTBETAX HA CTAaHAAPTHBIE BOIPOCHI.
3. Hanuune HeckoNbKUX IpyOBIX OMINOOK, OOJBIIOrO YKcia HETPYObIX MPU BOCIPOMU3BEACHUN U3YYEHHOTO MarepHualla, 3HaUUTEIbHOE
HECOOJII0JICHNE OCHOBHBIX IIPABWII KYJIbTYPhl TUCBMEHHON M YCTHOM peuu, MpaBuil 0(OpMIIEHHS MTMCbMEHHBIX PadoT.
4. CtaBuUTCs 3a NIOJIHOE HE3HAHHUE N3YYEHHOT'O MaTepuaia, OTCYTCTBUE 3JIEMEHTAPHBIX YMEHUN U HABBIKOB.
OneHka BbINOJTHEHNS PAKTHYECKUX (J1a00paTOpHbIX) padoT
Ounenka «5» cTaBUTCS, €CJIU YUYCHHK:
1. IlpaBuibHO ONpeneNui Iefb ONbITa U BBHIIOJIHUI padOTy B MOJHOM 00BbeMe ¢ COOIOEHHEM HEOOXOIMMOMN MOCIeI0BATEIEHOCTH
IIPOBEJICHUS OIIBITOB U U3MEPEHUH.
2. CaMOCTOSITENIHO U pallMOHAIbHO BBIOpA U MOATOTOBUI IS OIBITA HEOOX0AUMOE 000PYAOBAHUE, BCE OIBITH IPOBEN B YCIOBUSX,
o0ecTeynBaroIUX MOTYyYCHNE Pe3yIbTaTOB U BHIBOJIOB ¢ HAMOOJIBINIEH TOYHOCTHIO.
3. HayuHo rpamMOTHO, JJOTHYHO OIKMcall HAOMOAECHUS U chOPMUPOBAT BBIBOJBI U3 OIBITA. B MpencTaBiIeHHOM OTYeTe MPaBHJIBHO U aK-
KYpaTHO BBITIOJIHUII BCE 3AIMCH, TAOIUIIBI, PUCYHKH, YEPTEXH, rpa(uKu, BBIYMCICHHUS U CIENIAT BHIBOIBI.
4. TlposiBisieT OpraHu3alMOHHO-TPYAOBbIE yMEHHs (TIO/IEP)KUBAET YHCTOTY pabodYero MecTa M MOPSA0K Ha CTOJIEe, SKOHOMHO HMCIOIb-
3yeT pacXoJHble MaTepUasbl).
5. DKCIEepUMEHT OCYLIECTBIISIET 110 IJIAHY C Y4ETOM TEXHUKH O€30I1aCHOCTH U MPaBUi pabOThI ¢ MaTepUaiaMiu U 000pYyIOBAHUEM.
Onenka «4» CTaBUTCS, €CJIM YYEHHK BbINOJHUI TPeOOBAHUS K OLEHKeE «5», HO:
1. Bbu1o nOMyIIeHo /1Ba — TpH HeroueTa Wik 0ojiee 0 JHOU Tpy0oii OIIHOKK U OJJHOTO HEJ0YeTa.
2. DKCHEpUMEHT IPOBEJEH HE MOJIHOCTBIO WM B ONTMCAHUM HAOIIOIEHUH U3 ONBITAa YYEHUK JOMYCTUI HETOUYHOCTH, BBIBOBI CAETIaIl He-
IIOJIHBIE.
Ounenka «3» cTaBUTCS, €CJIU YUCHHK:
1. IlpaBUIBHO OMIPEENTUII LIENb OTIBITA; PA0OTY BBIOIHSIET IPABUIHLHO HE MEHEE YeM HAaIOJIOBHHY, OJHAKO 00BEM BBITIOJIHEHHON YacTH
TaKOB, YTO TO3BOJISIET MOJIYYUTh NTPABUIIbHBIE PE3YJIbTATHI U BHIBOJBI IO OCHOBHBIM, IPUHIIMIINAIBHO BaKHBIM 3aJ1auaM paboThI.
2. [Moxbop obopymoBaHus, 00BEKTOB, MATEPHAJIOB, & TAK)KE Pa0OTHI IO HAYATTy OIBITA IMPOBEJ C TIOMOIINBIO YUUTEIIS; U B XOJIE MPO-
BEJICHUS OTIBITa ¥ U3MEPEHHH OTIBITa OBUIN JIOTYIIEHBI OIIUOKH B OTIMCAHUM HAOIOAeHUH, (POPMYyTHMpPOBAaHUN BBIBOIOB.
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3. Jlomyckaet rpyOyro OMIMOKY B XOJie dKCIEepUMEHTa (B 00bsCHEHUH, B 0(hopMIIeHUU PabOTHI, B COOJIIOJICHUU TIPABHII TEXHUKU 0e3-
OMACHOCTH IIpH paboTe C MaTepuajlaMu U 000pyJ0BaHUEM ), KOTOpAsi UCIIPABIISETCS 110 TPEOOBAHUIO YUUTEISL.

OueHka «2» CTaBUTCS, €CJIM YYCHHK:

1. He ompenenui caMOCTOSITETILHO IIENTb OTBITA: BBIMOJIHUI padOTy HE MOJHOCTHIO, HE MOATOTOBHI HY)KHOE 000pyZOBaHHE U 00BEM
BBITIOJTHEHHON 4acTH pabOThl HE TIO3BOJISIET C/IENaTh MPAaBUIIbHBIX BBIBOJIOB.

2. OnbIThl, UI3MEPEHHS, BEIYUCIICHHSI, HAOIIOIEHUS POU3BOIMINCH HEMPABUIBHO.

3. B xoze paboThl 1 B 0T4eTE OOHAPYKUIUCH B COBOKYITHOCTH BCE HEJIOCTATKH, OTMEUYEHHBIC B TPEOOBAHHUSAX K OICHKE «3».

4. Nomyckaet aBe (1 Ooiiee) rpyOble OMMOKK B XOJI€ dKCIIEPUMEHTA, B OOBSICHEHHH, B O(POPMIIEHUU paOOTHI, B COOJIFOICHUU TIPABHLIT
TEXHUKU 0€30MaCHOCTH IPU pabdOTe C BEIIECTBAMH U 000PYAOBaHUEM, KOTOPhIE HE MOYKET UCIIPABUTD JaXe 10 TPEOOBAHHUIO YUUTEIIS.

NEPEYEHDb YYEBHO-METOJUYECKOI'O OBECIIEUYEHUSI JIJISI PEAJIM3AIIMU PABOYEHN ITPOT'PAMMBI
YueOHo-MeTOAUYECKUIT KOMILTeKT: YueOHuKk: bronorus. 10 kmacc : yae0. s obieoOpa3oBar. opranu3anmii : 6a30Bbiit yposens / ([1.K. bensies,
I''"M. v, JI.H. Ky3nenosa u ap.) ; noxa pea. J[.K. bengesa u I'. M. [IpiMumna.- M. : IIpocsemenue, 2015

JlonoIHNTEIbHASI JINTEpaTypa:

1. Apenpmuna, I'. A., Anensiue , @.K. ['eHeTrka B 3a1a4ax: yueOHoe mocodue mo kypcy omonoruun/ I'.A. Anensimaa, @.K. Anenpmus.- M. :
IInanera, 2015.-174 c.

buonorus. Tectossie 3amanust /.M. [Tpumena, ['TI.A. 3axaposa, M.A. lllep6akoBa u ap. . — MH. : Hooe 3nanwme, 2006.- 760 c.

Boponuos H.H., Cyxopykosa JI.H. «39Bostonins oprannueckoro mupa», Mocksa, «Hayxkay, 1996.

I'pun H. «buonorus» B 3 1. (H.I'pun, ¥Y.Crayr, 1. Tainop), M., Mup, 1990.

MennukoB b.M. buonorus: popmbl ¥ ypoBHM KU3HHU: 1Tocobue i ydauuxes. M., [Ipocsemenue, 2006.

[MTumenona U.H., [Tumenos A.B. «Jlekuuu no o6met 6uonorun», Caparos, OAO «M3natensctBo «Jlutei», 2003.

AN

Jlono/iHUTe/IbHAS JIUTEPATYPA AJl YYEHUKOB:

1. Bbuonorus B Tabmurax u cxemax. Coct. Onnmenko A.B. — Cankt-Ilerepoypr, OOO «Bukropus-mitocy, 2004

2. Baxnenxo /I.B. COopHHK 32124 110 OHOJIOTHH A1 a0UTYPUEHTOB, Y4aCTHUKOB OJMMITHA ¥ IIKOJILHUKOB. — PocToB H//l: ®enuke, 2005.—
128 c.

Neanosa T.B. CoopuuK 3aaanuii o oomieit ouonorun: [Tocodue ms yuamuxes oomeoodpasosart. yupexaenuit. — M.: IIpocsemmenne, 2002
[Mpuxomquenko H.H., kypat T.I1. OcHOBHI reHeTHKH YenoBeka: y4. noc. PocroB v//], «®enukey, 1997.- 368 ¢

[TyroBkun, A. OcHOBHI 001Iel 6nonorun / A. ITyroskun, H. [TyroBkuna//.-«Cnenuanbnas nurepatypa» Cankr-IletepOypr, 1995.- 253 c.
ConoskoB JI.A. EI'D o 6uonoruu. [Tpakruueckas noaroroska. — CI16.: BXB-Ilerepoypr, 2015.- 576 c.

[Iumkuackas H.A. T'eneruka u cenexkuusi. Teopus. 3amanus. Oteersl. — Caparos: Jluueit, 2005. — 240 c.

Nownhkw



HNuTepHeT-pecypceb:
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1. http://www.gnpbu.ru/web_resurs/Estestv_nauki 2.htm. [Ton6opka HHTepHET-MaTePUAIOB IS yYUTENIeH OMOJIOTUH 110 Pa3HBIM OHOJIOTHYECKUM
AUCLUITIINHAM.
2. http://school-collection.edu.ru Enunast komexius nudpoBbIX 00pa3oBaTEIbHBIX PECYPCOB.

KAJIEHJAAPHO-TEMATHYECKOE IINTAHUPOBAHUE

Hara
Hara
baxTH-
Ko ypoKa
Ne . YECKO-
- Tum ypo- O>xuzaeMsblil pe3yapTaT o
ypo Tema ypoxka ConepxaHue ypoka ro npo-
< BO Ka (1OJKHBI yMETh, 3HATD) IJIaHy Bele
qac (y4eOH.
HUs
HEJIEeIsN)
ypoKa
BBenenue (1 yac)
1 | Beenenue. buonorus kak 1 | buosorus — Hayka o KMBOM IPUPOJIE. BBoaublli | 3HaTh OTIMYMUTEIBHBIE MPU- 2
Hayka. MeTo1pl Hay4YHOTO OcHOBHBbIE IIPU3HAKY )KUBOTO. buono- | ypok 3HaKM JKUBOM mnpupoxabl. Oc-

ITO3HAaHMA.

TUYECKHE CUCTEMBL. Y POBHU OpPTraHU-
3alMU )KU3HA. MeTobl UCCIen0Ba-
HUH, UCTIOJIb3yEMbIE B OUOJIOTUH:
OTMCaHUE, CUCTEMAaTH3allMsl, CpaBHE-
HUeE, SKCTIEPUMEHT, MOJICTUPOBAHUE U
np. 3HayeHue OMOJIOTHH.

HOBHBIE YPOBHM OpraHu3aluu
KUBOW Ipuponbl. buonornye-
CKUE CUCTEMBI.

YmeTb 000CHOBBIBATH MECTO U
POJIb OMOJIOTUYECKUX 3HAHUN B
MIPaKTUYECKOH  AEATEIbHOCTU
JIOJIEH, pPAa3BUTHUM COBPEMEH-
HBIX TEXHOJIOTHM.
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Paznen 1 Knerka- ennnnna sxxusoro (17 1)

Tema 1 Xumunuyeckuii coctaB KJeTKH (5 yac)

Heoprannueckue (MuHe- Xumuueckuil coctaB kietku. Boxa, | Kom6u- 3namb: XUMHUYECKHUH COCTaB
paJIbHBIE) COCIMHEHUS OCOOCHHOCTH CTPOEHHS U CBOICTBa: | HHUpPOBaH- | KJIETKM. Bona, 0coOeHHOCTH
KJIETKH pacTBOPUMOCTh, BBICOKasi TEIJIOEM- | HBIA YPOK | CTPOEHHUSI U CBOMCTBA: PacTBO-
KOCTb, TEIJIONPOBOJAHOCTb, BBICOKAs PUMOCTB, BBICOKAsl TEIUIOEM-
WHTEHCUBHOCTh HcmnapeHus. Poib He- KOCTb, TETJIONPOBOHOCTbD,
OpPraHMYECKUX BELIECTB B JKU3HU BBICOKAass HMHTEHCUBHOCTH UC-
KJIETKH ¥ OpraHu3Ma YeJIOBeKa. napenusi. Ponb Heopranuue-
I'unpodunsabie coenuuenus. [ uapo- CKHX BEIIECTB B KU3HU KIIETKU
¢doOHbIe coeaunenus. buonornyecku Y OpraHu3Ma 4eJIoBeKa.
BAKHBIE XUMUYECKUE DIIEMEHTHI. IanpoduiibHBIE  COSAMHCHUS.
MakpoanemeHTsl. MUKPOIJIEMEHTBI. I'mapodoOHBIE  cOeaMHEHUSI.
VY ABTpaMUKPOITIEMEHTHI buonoruueckn BakHbIE XHMU-
YECKHE 3JIeMEHThl. Makpoaiie-
MEHTHI. MUKpO3JIeMEHTHI.
YIbTpaMUKPOIIEMEHTHI.
Vruesoasl. JIunuapl. buononumepst. Huzkomonekynsapueie | KomOu- VYuyammecss JOJDKHBI  3HAMb:
BCIICCTBA. YI‘J'IGBOIIBI, OIIpCACIICHHC, HUpPOBaH- 0COOEHHOCTHU CTPOCHUS U ouno-
npumepsl.  Knaccudukarust  yrieBo- | HBIH YPOK | jormyeckoe 3HaYEHHE MOHOCA-
AOB: MOHOCaxapuibl, AUCaxXapuibl, XapuI0B, IHCAXapuIOB, IOJIH-
noJjmcaxapuasbl. q)yHKIII/II/I YrJI€eBOJ0B. CaxapuzoB, JXHUPOB M JPYIUX
Jlunupapl. [Tonstue. ®yHKuuU. JTUTTUJIOB.
buononumepst. benku, wux Monekyna Oenka kak mojgumep, co- | KomOu- Vuamecs JOJDKHBI  3HAMb:
ctpoenne. DyHKIUU Oe- CTOSIIMM U3 aMUHOKUCTOT. CTpyKTypa | HHUPOBaH- CTpOEHHME, CBOMCTBA, (YHKIUH
KOB. MOJICKYJIBI OeJIKa. HBII YPOK | GenkoB. BHOMOIMMEpHI, TIONH-

NENTU/IbI, TICTHIHAS CBS3b;
CTPYKTYpBI, CBOHCTBA M (yHK-
UM OENTKOBBIX MOJIEKYI; OHO-
JOTMYECKUE KaTaau3aTropbl -
(bepMeHTEHI.
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@Oynakun GenkoB. Jlabopa- CpoiicTBa U (PyHKIIMM OEITKOBBIX MO- | YPOK 3nams: CBoHcTBA M (YHKIUH
TopHast pabora Ne 1 Kara- JEKYII. YBOCHHUS OEJIKOBBIX MOJICKYJ,  OHOJIO-
JIMTHYCCKas aKTUBHOCTh 3HaHHMH, IrMY4ECKOe 3HaueHue OENKOB B
(EepMEHTOB B KHUBBIX TKa- YMEHHUH, KIIETKE.

HAX HaBBIKOB. | YVyerp: OOBACHATH (DYHKIUH
0EITKOB OCOOCHHOCTSIMU CTpPO-
€HUS UX MOJIEKYIL.

Hyxkiennosblie KHUCIIOTHI. Hyxneunosesie kucnotel: JJHK, PHK. | Komb6u- 3uamo: uro Takoe AT®, AJ1D,

AT® u ppyrue opraHude- Nudpopmanrontsie,  TPaHCIOPTHBIE, | HUPOBaH- | AM®, Makposprudeckas

CKHE COCIUHEHUS KIICTKH. pubocomansubie PHK.  Xapakrepu- | HBIA ypOK | cBsi3b, 0COGEHHOCTH CTPOEHUS

ctuka AT®. ['opMOHBI ¥ BUTAMUHBI

AT® kak yHMBEpPCaIbHOTO HC-
TOYHHKA SHEPTUHU B KIIETKE,
3HATh POJIb BATAMHHOB B JKH-
BOM MPHUPO/IE; 0COOCHHOCTH
crpoenus moJiekyn JIHK, PHK,
1X OMOJIOTUYECKOE 3HAUEHUE.
VYyamuecs 107KHbI ymems:
CXE€MaTH4eCKH U300paxkaTh
HYKJICOTUBI B CTPYKTYPY
AT, npouecc yaBoeHHUS
JIHK.

Tema 2 CtpykTypa M QyHKUUM KJIeTKHU (4 yaca)

Kierka - 5smeMeHTapHas
CAMHHIA ) KHUBOTO.

Pa3Butne 3HaHuii o kierke. Kimerou-
Hasg Tteopus. [lmasmarudeckass MeM-
Opana (mmazMajiemMma) Kak OCHOBa
B3aMMOJICMCTBUS KJIETKH C BHEITHEH
cpenoit; e€ 6aprepHast poiib. [Tunonu-
T03. Daromuros.

Kom6u-
HHUPOBaH-
HBII YPOK

VYyamuecss OJKHBL  3HAMb.
Pa3zBuTne 3HaHWII O KIETKE.
OcCHOBHBIE TIOJIOKEHUS COBpE-
MEHHOM KJIETOYHOU TEOpHH,
OCHOBHBIE OTJIMYUSI B CTpOE-
HHUM KIIETOK OPraHU3MOB pa3-
HbIX LapcTB. Ilnazmaruueckas
MeMmOpaHa (1ia3majgemMma) Kak
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OCHOBA B3aHMOJICHCTBUS KIIET-
KM C BHEIIHEW cpenoif; e€ Oa-
pBEpHAS POJTh

VYyamuecss JTOJDKHBL — yMemb
JOKa3bIBaTh EIMHCTBO IPOWC-
XOKJIEHHS )KU3HH Ha 3eMIIe.

[Murommazma.  Jlaboparop-
Has pabota Ne 2 «Ilna3mo-
JM3 M JETJIa3MOoJInu3 B KJIET-
KaX KOXXHIBI JIYKa»

[MuTommasmMa Kak BBICOKOYIIOPSIO-
YeHHAS TTOJTY)KUJIKAs BHYTPSHHSIST Cpe-
na kietku. CBOMCTBA HUTOIUIA3MbI U
e 3HayeHne. OpraHoubl JIBIKEHUS,
pUOOCOMBI, KIETOYHBIC BKIFOUCHHUS.
Ponp MuUKpoTpyOOUEK B TIOAICpKAHUT
(OpMBI KIETKH.

Kom6u-
HHUPOBaH-
HBII YPOK

3nams: HazpiBaTh MeMOpaH-
Hble M HeMeMOpaHHbIE Opra-
HOUJBI KJETKU. PuOGOCOMBIL.
Nx crpoenue u BbIMOJTHAEMAs
¢byakus. Poibe mMukpoTpybo-
YeK B MOJJIEPKaHUH (POPMBI
kieTku. IluTomia3sMa Kak BbI-
COKOYIOPSIOUCHHAS mno-
JTY)KUJIKasi BHYTPEHHsS cpeaa
kieTku. CBOMCTBa LUTOIIIA3-
Mbl U €€ 3HaueHue. Ymemo
YCTaHaBIUBATH CBS3b MEXY
CTPOCHHMEM OpraHOMJa KJIETKU
1 BBINOJIHAEMON (QYHKIIMEH.

MemOpaHHbIe
KIIETKH

OPraHoM/Ibl

MemOpanHbie 1 HeMeMOpaHHbIE Opra-
HOUJBI KIETKH. JIN30COMBI Kak MecTa
BHYTPHUKIJIETOYHOTO MUIIEBAPEHUSI.
OIIC: rnankasd, mepoxoBaTass U HUX
¢ynkuu. Ctpoenue U GpyHKIMHA KOM-
miekca l'onpmxku.  MwuToxoHapuun.
[TnacTunel, UX BUMIBL.

Ha3piBaTh MemMOpaHHbBIE U He-
MeMOpaHHbIE OPraHoOMIbl
KIIETKH.

3nate: OIIC rnaakas, mepoxo-
Barasg U ux ¢QyHkuuu. Crpoe-
HUE ¥ (QYHKIMHM KOMILJIEKca
lonbmxu. JIn3ocomsl Kak Me-
CTa BHYTPHUKJIETOUYHOIO MHIIIE-
BapEHUS.

11
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10 | SAnpo. IIpokapuoTsl U dyKa- Anpo. Crpoenue u ¢ynkuuu sapa | KomOu- 3name: CtpoeHne u (QYHKIUU 12
PHOTHI. KIETKH. ['eH Kak OCHOBHasi CAMHHIA | HHUPOBAaH- | gopa kietkn. CTpOeHHE U
Jlaboparoprast pabora Ne 3 HacjeACTBeHHOTO MaTtepuana. CTpoe- | HBIH ypoK (QYHKIIMH XPOMOCOM.

«CTpoeHne pacTUTEIBHOM, HHE U QYHKIHU XpomocoM. ['amnounn- VMemp: CpaBHUBATh pacTH-

KUBOTHOM, rpuOHON U Oak- HBIU, TUIUIOUAHBIA HA0OP XPOMOCOM. TeNbHYIO, JKUBOTHYIO, TIPHO-

TEPUAIIBHON  KIETOK MOJ KapuoTumn. I'omosioruudeie XpomMoco- HYIO KICTKH

MHKPOCKOTIOM) Mbl. CpaBHUTENbHASL XapaKTEPUCTHUKA
MPOKAPUOT U FYKAPUOT.

Tema 3 ObecneueHue KJeTOK dHeprueii (4 yaca)

11 | OOMeH BemiecTB W TMpeBpa- Metabonu3m. Accumuisanms. Juccu- 3HATh TIOHSTHUS: MeTaboIHu3M. 13
LIEHWE DHEPTUU — CBOMCTBO muanus.  DortocuHTe3. DOTOABTO- ACCUMITSITHS. Juccu-
JKUBBIX OPraHU3MOB. tpodrl. XemoaBToTpodbrl. ['erepo- mutsust. Potocunres. Doto-

Tpodbl. ASpOOHBIC OPTraHU3MBI aBTO-Tpodbl.  XeMOABTOTPO-
¢e1.  T'erepo-tpodsl. Adpob-
HbIE OPTaHU3MBbI

12 | ®orocuntes. [Ipeobpasosa- dortocuHTe3 — ocHoBomnojaratomuii | KomOu- JlaBaTh oIpeneNeHus TepMHU- 14
HUE€ DHEPTrUM CBETA B DHEP- SHEPreTUYECKUH Mpolecc Ha 3emiie. | HHUPOBaH- | gaMm: aBTOTPOQEI, TI'€TepOTPo-

THI0 XUMHYECKHUX CBS3CH. dotocuHTEe3 OWOCUHTE3 YIJIEBOJIOB B | HBIM ypOK ¢bI, (OTOCHHTE3, CBETOBAs U
KieTke. POTOCUHTE3 KaK YHUKAJIbHbBIN TeMHOBas (a3bl (POTOCHHTE3,
mnponecc Co3gaHus 3CJICHBIMH KJICTKa- XEeMOCHHTER.

MU Opr. BEHIECTB U3 HEOPT. HA CBETY. Vyamecs T0IKHBI 3HATH TH-
®DOoTOCHHTE3: CBETOBasE M TEMHOBAas NBl THTAHHS OPTaHW3MOB H
¢a3er. Kocmuueckass posb 3en€HBIX 0COBEHHOCTH ~ aBTOTPOdHOTO
pacTeHui. OUTaHUS ¥ YMETh MPUBECTH
MpUMEpPbl OPTaHU3MOB C pa3-
JINYHBIMHU THIIAMH ITUTAHHUSL.

13 | ObecrieueHre KIETOK HEP- Oxwucnenne Oe3 yuyactus kuciaopona. | KomoOu- 3Hath Tporecckl MeTabomsm, 15
THEH 3a CcYeT OKHUCICHUS I'mukonms. HHUPOBAH- aHaboJINU3M | KaTa6OJII/I3M, TpHU
OpPraHUYECKUX BEIIECTB 0e3 HBII YPOK | sTama 3HEpPreTUYecKoro obMe-

y4acTHsI KUCIOPOJa.

Ha.
VYyamuecss JOJDKHBI YCBOWTH
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CYIITHOCTh M 3Hau€HHE OOMEHa
BeliecTB B kieTke. OcoOeHHo-
CTH SHEPreTH4ecKkoro obmeHa
KIJICTKHN u 3HAUYCHUC MH-

TOXOHJIPUH.
14 | buonoruyeckoe OKHUCIIEHHE Mukn Kpebca. Llens nepenoca snek- | Kombu- 3nare: Ilukn Kpebea. Ilens 16
MIPU y4aCTUU KUCIOPO/Ia. TpoHOB. OxucnurenpHoe Qochopu- | HUpOBaH- TIepeHoca 3IeKTpoHoB. OK¥C-
JMpoBaHUE. MUTOXOHAPUU — BHEpre- | HbIM YPOK | jurenpHOE dochopunuposa-
TUYCCKHUE CTAHLIMM KIICTKHU. Hue. CTpoeHHue MUTOXOHAPUN.
Tema 4 Haciencreennast uHpopManusi ¥ peajau3anus ee B KjieTke (4 yac)

15 | I'enernueckas  uHpopMa- JHK — marpuna st cuntesa Oenka. | KomOu- Vyanmecs T0JDKHBI 3HATH: IM0- 17
uus. Ynsoenue JIHK. O6- Vasoenue. Perumkanus. I'en. 'eHoM. | HUPOBaH- | gaTus — reH, TEHOM, perunKa-
pasoBanue u-PHK. I'eneru- O6paszoBanue u-PHK mno mMarpuie | HBIH ypOK | rus. ['eHeTHueckuii KOI M €ro
YJEeCKUU KO JAHK. I'eHeTnueckuii Koj U €ro CBOM- CBOMCTBA. YMETh: 3aIllMChIBATH

CTBa npumepsl oOpasoBanust u-PHK
o marpuue JHK.

16 | buocunres OeIKOB buocunres OenkoB kKak oguH U3 Bax- | KomOu- VYuyaruecs M0JDKHBI 3HATH: 0C- 18
Henmunx npouecCoB IIACTUYCCKOTO HUpPOBaH- HOBHBIE OCOOEHHOCTH DTAIlOB
oOmeHna. JIpa srama OuocunTe3a Oen- | HBIH YPOK | GuocuHTe3a Gejka B KIETKE,

Ka: TpaHCKpUIIOUA W TPAHCIIALOUA. YMETh IIOCTPOUTH CXEMY TpaH-
ManI/I‘IHBIe pe€akuuu — CO3J4aHUC H- CKPHIILIUU U OOBSICHUTEL MIpUH-
PHK wna ©6asze ¢parmenta JIHK. AT

Tpaucnsius kak mepeBoj MHPOpMa-

MY, 3aKIIOYCHHON B IIOCIEI0BATEIIb-

HOCTh HYKJIEOTHIOB MOJEKYJIbl U-

PHK, B mocienoBaTebHOCTh aMHUHO-

KHCJIOT OCJIKOBOM MOJICKYJIBI.

17 | Bupycsl. Crpoenue Bupyca: reHeruueckuii ma- | KomoOu- 3HAaTh: CTPOCHUE BUPYCOB, 21
TCpHAJI, KallICUJ U Pa3MHOXKCHHUC. 3Ha- HHUPOBAaH- 3Ha4YEHUE BUPYCOB. MepI,I
YCHHUC B MMPUPOJAC U KU3HHU YCIIOBCKA: HBIN YpPOK HpO(bI/IJIaKTI/IKI/I pacrpocTtpaHe-

BUPYChl KakK BO30yauTenN OOJe3HEH.

HUSl BUPYCHBIX 3a00JI€BaHUI.




18

Mepbl npo(UIaKTUKU pacnpocTpaHe-
HUS BUPYCHBIX 3a0oneBanuii. [Ipodu-
naktuka CITW a.

YMeTb: HaxoauTh HH(pOopMa-
IIUIO O BUPYCAX B pa3IMYHBIX
MCTOYHHKAX.

18 | I'enHas u xjieTo4dHas WMHKe- I'ennas wmxenepus. Wurtepdeponst. | KomOu- 3HATh: OCHOBHBIC TOHSITHSL. 22
Hepust Meton KynbTypsl KiIeTOK. KiietouHast | HHUPOBaH- | YmMerTs: HAXOAUTH HHPOPMA-
WHXeHepus. buorexHosorusi. HBIA YPOK | [[1I0 O FEHHOM U KJIETOYHOM
WHXXEHEPUHU B Pa3IHYHBIX HC-
TOYHHKAX.
Paznen 11 Pa3mHokeHne U pa3BuTHE OPraHu3MoB (4 yac)
Tema 5 PazmHokenne opranu3mos (2 1ac)
19 | becrionoe u TMOJIOBOE pas- Muto3 kak mpouecc aenenust suapa | KomOu- 3HaTh: (pa3el MUTO3A. 23
MHOXeHue Jlenenue Kier- 9YKapUOTHYECKOH KIeTKH. Pasbl MH- | HHPOBAH- | (OGpacHITE IPOLIECCHI TIPONC-
Ku. Muto3. Meito3 TO33, MX OCOOCHHOCTH M 3HAYEHHUE. | HBIA YPOK | 4, JUIIIHE B KIETKE B MOMEHT
Meiio3. dPa3el Meiio3a. buosornue- nenenust. 3Hath (asbl MeHo3a,
CKOE 3HA4EHUE MeHO03a. ero OMOJIOTUYECKOE 3HAYECHHE
YmeTs:
CpaBHUBATh MUTO3 U MEHO3.
20 | O6pazoBanue IIOJIOBBIX I'amerorene3. Cnepmarorene3 u oBo- | KomOu- YMeTh 0OBSICHUTH TEOpETHYE- 24
KJeToK. OII010TBOPEHUE reHe3. CTpoeHue TOJIOBBIX KIIETOK. | HHUpPOBaH- CKYIO OCHOBY 0Opa30BaHHUs
3HaueHue rameroreHeza. OMIOAOTBO- | HBIM YPOK | [10J0BBIX KJIETOK. 3HATH OMO-
peHune y KUBOTHBIX. OIUIOZ0TBOpEHNE JIOTUYECKOE 3HAUCHNE TaMeTO-
y pacTeHuil. buosiornyeckoe 3HaYCHUE reHesa.
OTUIOJIOTBOPEHUE.
Tema 6 UnauBuayanbHOe pa3BUTHE OPraHU3MOB (2 4ac)
21 | 3apoppillieBO€ U  MOCTAIM- [Tonatue o6 onToreneze. OMOpuo- | KombOu- 3HaTh: MPOILIECCH IMOPHO- 25
6pI/IOHaJII)HOC Pa3sBHUTUC OP- HaJIbHBIN nepruoa pasBUTHA. Ero cra- HUpPOBaH- HaAJIbHOTO Pa3sBUTHUS OpraHu3Ma
TaHU3MOB. muu. [locToMOpHOHAIBHOE pa3BUTHE. | HBIM YPOK | g NOCTAMOPHOHAIBHOTO Pa3-

[Ipsimoe u Henpsimoe pa3Butue. Camo-
perynsauusa. buosorndeckue  4acsl.

BHUTHUA.
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Anabwuos. [Ipsimoe u HepsiMoe pa3BU-
THE. AIOIITO3

22 | JuddepeHInpoBKa KIETOK. HuddepennupoanHas kierka. [lono- | KomoOu- 3HATh: MOHSTHUSL 27
Passutne B3pocioro opra- BbIE€ XPOMOCOMBI. AyTOCOMBI. HUPOBAH- | Haspigate audydepeHIHpPOBaH-
HHU3MA. HBIM YPOK | prje kiIeTKH.
YMeTb: HaxoauTh HH(popMa-
LU0 B PA3JIMYHBIX HC-
TOYHUKAX.
Paspean 111
OCHOBBI TEHETUKH U CEJIEKIIUA
(9 )
Tema 7. OcHOBHBIE 3AKOHOMEPHOCTH SIBJICHHUH
HaCJeJACTBEHHOCTH (5 1)
23 | MoHoruOpuHOE CKpeIlu- 'enetnka Hayka o 3akoHOMepHOCTsX | KomOu- 3namb: OCHOBHBIE TIOHSITHS 28
BaHue. llepBblii U BTOPO HACJICICTBEHHOCTH W HW3MCHYMBOCTH. | HHUPOBAH- | reHETHMKH: HACIEICTBEHHOCTD,
3akoHbl Menjens. ['eHoTun I'. Menniens — OCHOBOIIOJIOXKHUK IeHE- | HBIH YPOK | reH, IOKYC, TeTEPO3UTOTHBIE U

u (enorun. Pemenune rene-
TUYECKUX 3a]1a4.

TUKU. OCHOBHBIE TOHATUS TE€HETHKU:
HACJIEICTBEHHOCTb, I'€H, JIOKYC, reTe-
PO3UTOTHBIE M TOMO3UTOTHBIE Opra-
HU3MBI, TE€HOTHUI, (EHOTHI, HOpMa
peakuuu, W3MEHYUBOCTb. [HOpuan-
3aums. I'mOpun. IlpusHak peneccus-
HBIH M JOMUHAHTHBIN. MoHOTHOpHI-
Hoe ckpemuBanue. IlpaBuia 3anucu
CXEMbl CKpPELIMBAaHUS OPraHU3MOB.
MOHO3UTOTHBIN, TE€TEPO3UTOTHBIA OP-
ranu3M. IlepBelii 3akoH Menpensa —
3aKOH JIOMHMHHMpOBaHUS (eIuHOOOpa-
3ust). OTKpBITHE BTOPOIO 3aKOHA — 3a-
KOHAa pacLIeIUICHUs. AJIIENIbHbIE Te-
Hbl, HEAJUIEJIbHbIE I'€Hbl. AHAIU3UPY-
olee ckpemuBanue. HemosHoe no-

TOMO3UTOTHBIE OPTaHU3MBlI,
reHOTHM, PEHOTHUII, HOpMa pe-
aKIMK, U3MEHYUBOCTS. [IpaBu-
J1a 3aIIUCH CXEMBI CKpelIrBa-
HUSI OPraHU3MOB

Ymemnb: 0ObIICHATD 3aKOHBI [
Menpens, pemars reHeTH4Ye-
CKHUE 3aJauu.
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MHWHUPOBAHUC. HpI/IHIII/IH YUCTOTHI I'a-
MCT.

24 | IuruOpuaHoe  CKpeliuBa- CymHocts auruOpuaHoro ckpemiuBa- | KomoOu- 3HaTh: 3aK0HBI I .MeHers. 29
Hue. Tperuii 3akoH Menne- HUSL U €r0 pe3ynbrarhl. DEeHOTHITNYE- | HUPOBAH- | V1 0mb: cOCTABISTE CXEMBI
Jsl. CKasg M TEHOTHITMYECKAS XapaKTepH- | HBIH YPOK | cxperupanms, pemmarh 3aaum.
CTMKa TIIOTOMCTBA. Tpernil 3akoH
MeHngenss — 3aKOH HE3aBUCHMOIO
HaCJIEJOBAaHUSI MPU3HAKOB (3aKOH He-
3aBUCHUMOI0 KOMOWHHUPOBAHUS T'€HOB).
Hcnone3oBanne pemerku llennera
JUI ONPEIENIEHUs COOTHOILIEHUS TH-
OpHUIOB BTOPOTO TMOKOJICHUSL.
25 | CuerieHHOE HaclieJJOBaHUE XpomocomHoe ompexaenenue rmnona. | KomOu- 3namsb 3akon Moprana, oc- 30
TCHOB. HacnenoBanne 3abosieBannii  CUEN- | HUPOBAaH- | HOBHBIE MOJOKEHHS XPOMO-
JICHHBIX ¢ 10JIoM. [IoHsTHE O cueruie- | HBIA YPOK | coMHOI T€OpUM HACTIECTBEH-
HuM reHoB. CleruieHue TeHOB Kak Jio- HOCTH
KaJIn3anusi T€HOB B OJHOM XpOMOCO- Ymemb 00BACHATH 3aK0H Mop-
me. T. Mopran — co3nateib XpoMo- raHa, IMETh IIPEJCTaBJICHHE O
COMHOM TEOpUU HAaCJIEICTBEHHOCTH. TeHETHYECKUX KAPTAX.
[TnogoBass mymka napo3oduina Kak
00BEKT HCcenoBaHus, €€ 0COOCHHO-
cTh. OTKpBITHE SIBIEHUSI KPOCCUHIO-
Bepa T. Mopranom. Kpoccunrosep
KaK HCTOYHUK IOSIBJIEHMSI HOBBIX
KOMOHMHAIMI I'€HOB B T€HOTHIAX OCO-
Oei.
26 | OTHOIIEHHE TE€H - MPU3HAK. MHoOXeCTBeHHOE JieicTBHE TeHa, Jie- | KomOu- 3HATh: MOHATUS 32
BHesnepHas HacieICTBEH- TadbHBIC ~TCHBI, HOBOOOPA3OBAaHME | HHUPOBAH- | Yyrerp: HAXOIHTH B JOMONHH-
HOCTb. Bsaumonencreue NPHU3HAKA, HCAUICIbHOC MOAABICHUE, | HBIA YPOK. | rajpHBIX HCTOUHHUKAX HEOBXO-

TCeHOTUIIA W Cpelbl MpHU
(dbopMHUpOBaHHH MTPU3HAKA.

BHESZICPHBAsl HACIEACTBEHHOCTb, Ka-
YECTBEHHBIC U KOJWYECTBEHHBIE IIPH-
3HAKM, HOpMa PEaKI1u.

TUMYIO HH(pOopMaIo
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27 | I'eHeTn4ecKkre OCHOBBI II0O- CrniocobHoCTh K 00ydeHuto, 0TOOp 1Mo | VYpoK 3a- | YmMeTs pemaTh 3a1adyl Ha MO- 33
BCACHUA. Pemenne 3aaay. IIOBCACHUIO. KpeIuic- HOFI/I6pI/IIIHOC HacCJICJOBAHHUE.
HHs 3Ha- MHOKEeCTBEHHBIN aJIJIeN3M,
HUH, yM€- | KOJOMUHHPOBAHHUE, HEMIOIHOE
HUH, JTOMHUHHPOBAHUE, CBEPXIOMU-
HaABBIKOB. HUPOBAHUE.
VYyamuecs 10JKHBI YMETh pe-
IIaTh OCHOBHEIC THIILI T€HETH-
YECKHUX 3aJ1a4, COCTaBIIATh
CXEMBbI aHAJTU3UPYIOIIETO
CKpEIIUBaHMUS.
Tema 8. 3aK0HOMEPHOCTH U3MEHYHUBOCTH (2 4)

28 | MoaudukaionHas HU3MeEH- Momudukannonnass U HacienctseH- | KomoOu- 3Hamb: XapaKTEePUCTUKY MO- 34
yuBocTh. KoMmOuHaTUBHAS Hasg W3MEHYMBOCTh. KoMmOWHATHBHAs | HHUpPOBaH- NU(GUKAITMOHHOMN H3MEHYHBO-
N3MCHYHNBOCTH MYTaIII/IOH- HU3MCHYUBOCTL KaK pe3yjbTaT IICpC- HBIA YpPOK CTH, BUJIbI HaCHeHCTBCHHOﬁ
Hadad UBMCHYNBOCTb. pacnpeaciCHus HaCJICACTBCHHOI0 Ma- N3MECHYMBOCTH, THUIIEI MYTaIII/If/i

TepHUajia poznneneﬁ cpean ux IOoToOM- U BUJbI MyTarcHOB, CIIOCOOBI U
CTBa. MyTaIII/IOHHaS'I HU3MCHYHUBOCTH MPUYUHBI MyTareHesa, (bopMy_
KaK pE3yJIbTaT BHE3AIIHBIX U3MCHCHHUU JINPOBKY 3aKOHA TOMOJIOTHYE-
HaclieyeMoro marepuaina. Myranuu. CKHX PSJI0B. 3aKOH FOMOJIOTH-
Tunel myranui. YECKMX PSJI0B HACIEICTBEHHON
H3MCHYHUBOCTH.
Ymemu: 00BACHATE H3MCHYH-
BOCTb, CPAaBHUBATh MyTaI[MOH-
HYIO U MOJU(PUKAITUOHHYIO
H3MCHUYHUBOCTb.

29 | HacnencrtBeHHasi M3MEHYU- HacneacrBennass usMenuumBocTh ue- | KomOu- 3namp: HEKOTOpbIE HACIE- 35
BOCTb 4elOBeKa. JleueHue u noBeka. ['enetnka u Meqununaa. Pesyc | HUpPOBaH- | creenuble 3a60JI€BAHUS
NPEAYNPEKICHHE HEKOTO- — (akrop. HexenarenbHOCTb POJ- | HBIA YPOK | Viomb: obbICHITE [IPUYHHEL
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pI)IX HaCJICACTBCHHBIX 60-
JIe3HEe! YeIoBeKa.

CTBEHHBIX OpakoB. Menuko-
I€HETUYECKOE KOHCYJIbTHPOBAHMUE.

HaCJICICTBCHHBIX 3a00JIeBaHUI

Tema 9. 'eneTnka u cesiekuus (2 4)

30 | OnmomManrHUBaHUE Kak Uro Takoe ceneknusa? Llentps mpouc- | KomOu- 3HaTh HCTOPHIO IPOHCXOKIE- 37
HayaJbHBIA ATal CEJICKIIHH. XOXKICHUSI KYIBTYPHBIX ~PAaCTCHUH. | HHUPOBAaH- | Hus HAYKM CEJIEKIINS, BKIAN
Meroasl COBpEMEHHOW ce- Ot6op u ero TBOpyecKas poib. Pox- | HbBIA ypoOK | Poccuiicknx ydeHsx. Hopeii-
JICKITHUH. CTBCHHBIC CKPCIIMBAHUA W HUX 3HAYC- M€ METObI CCIICKIIHU.
HUS i cenekuuu. I'ereposuc. Ho-
BEHIIINE METO/Ibl CEJICKITUU.
31 | YVcoexu cenexiuu. 3aKiro- KnonupoBanue. Tpancrenes VYpoxk ce- Vmemp: NCTIONB30BaTh TIPHOO- 38
YCHHC MHHap PCTCHHBIC 3HAHUSA M YMCHUS B

MPAKTUYECKON JIEATETLHOCTH U
MHOBCEIHEBHOM XU3HU IS
OIIEHKU STUYECKUX ACTIEKTOB
HEKOTOPBIX UCCIEOBAHUI B
o0macTi OMOTEXHOJIOTHH (KO-
HUPOBAHUE)

PesepBHBIi ypok




