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IHosicHUTEABLHAA 3AIINCKA
[IporpamMma pa3paboTaHa B COOTBETCTBUHU C:

o  deaepanbHbIM 3aK0HOM OT 29.12.2012 Ne 273-®3 "O6 obpazoBanuu B Poccuiickoii ®eneparmn';

e [lopsiaxoM opraHU3alMy U OCYIIECTBICHUS 00pa30BaTEIbHON JIEATENLHOCTH 110 OCHOBHBIM 00111€00pa3oBaTeIbHBIM MTPOrpaMMaM — 00pa3oBaTebHBIM IporpaMmMamM
HayaJIbHOr0 OOIIEro, OCHOBHOI'O OOILEro M CpefHero oouiero oopa3oBaHus, yTBepKASHHBIM IIpHKa3oM MUHUCTepCTBa 00pa3oBaHusl U Hayku Poccuiickoit
®enepaunu ot 30.08.2013 Ne 1015;

o deaepanbHBIM KOMIIOHEHTOM TOCYIaPCTBEHHOTO 00pa3oBaTenbHOro cranaapra oouiero oopazosanus (OPKI'OC), yreepkaeHHbIM Tpruka3zoM MHUHHCTEpPCTBA
oOpasoBaHus u Hayku Poccutickoit ®enepanuu ot 05 mapta 2004 Nel089;

o  VuebubM m1anoM IIkoisr;

e [IpumepHO#t IporpaMMoil AUCIUIUIAHEL, YTBEPKAEHHONH MuHMCTEpcTBOM 00pa3oBanus U Hayku Poccuiickoit @ enepannu (MM aBTOPCKOM MporpaMmMe, IpoIIeanei
AKCIIEPTU3Y U alpoOaIHIo;

o  dejepanbHBIM EpEYHEM YUCOHUKOB, YTBEPIKICHHBIX, PEKOMEHIOBAHHBIX (JIOMYNIEHHBIX) K UCIIOF30BAHUIO B 00Pa30BaTEIbHOM IpoIiecce B 00pa3 oBaTeIbHBIX
YAPEKICHUSIX, PEATU3YIOINX IPOrpaMMbl 00IIIEro 00pa3oBaHMUs.

Pabouas nporpamma ouonoruu s 10 kimacca pazpaboraHa Ha ocHOBaHMM PDenepalbHOrO IOCYIapCTBEHHOTO 00pa30BaTEIbLHOIO CTaHAapTa oOIIero oOpa3oBaHMs,
OCHOBHOM 00pa30BaTEIbHOM MpOrpaMMbl OCHOBHOIO 00111ero oopasopanus MKOVY «Xyraubckas COL» na 2020-2021 yueOHBIH ro1, MPUMEPHOH IPOrpaMMbl OCHOBHOTO
obmero odpa3oBanus o OHonoruy u mporpammbl  «bronorust. O6mast 6uonorusi. 10-11 knaccer: B. B. TTaceunuka 5 - 9 xinaccel (A.A. Kamenckuii, ¥Y.®. Kpukcynos, B.B.
[Taceunmk. 9 —e uzm., crepeorurt. — M. : [lpoda, 2013 r).

Pabouas mporpamma OpHEHTHpOBaHAa Ha HCIIONB30BaHWE YYEOHMKOB, UMERIMUX Tpudsl MuHmEcTepcTBa OoOpa3zoBaHus u Hayku Poccuiickoit Deneparnu.
[Ipemmaraemas mporpamMmma COOTBETCTBYET MOJOXKEHUSAM (DenepanbHOro rocyJapCTBEHHOIO 00pa3oBaTENBHOTO CTaHIApTa OCHOBHOTO 00mIero oOpa3oBaHWsA, B TOM YHCIIE
TpeOOBaHUSAM K pe3yJbTaTaM OCBOSHHSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl, PyHAAMEHTAIBHOMY APy COllepKaHus odmiero odpazoBanus, [IpuMepHOi mporpamme mo
ouonornu. llporpamma orpakaeT waew u mMoNoXeHHs KoHIenmwn IyXOBHO-HPABCTBEHHOTO PAa3BUTHI W BOCIWTAHHUS JIMYHOCTH TpaxmaHuHa Poccuu, IlporpamMmet
(hopMupoBaHUsl YHUBEpCANbHBIX yueOHBIX AericTBui (Y'Y ]l), COCTaBIAIONMX OCHOBY JJISi CAMOPa3BUTHS U HEMPEPHIBHOIO OOpa30BaHWUsS, BHIPAOOTKH KOMMYHHKATHBHBIX
Ka4decTB, [EIIOCTHOCTH OOIIEKyIbTYPHOTO, IMYHOCTHOTO ¥ TIO3HABATEILHOTO Pa3BUTH I YUAIIIHXCSI.

Henu Guonorunyeckoro oopa3oBaHus B OCHOBHOM MIKOJIE ()OPMYIUPYIOTCS HAa HECKOJIBKUX YPOBHSX: TII00ATHHOM, METAIIPEIMETHOM, INYHOCTHOM | TPEMETHOM, Ha
YpoBHE TpeOOBaHUI K pPe3ylibTaTaM OCBOEHUS COAEPIKaHUSA MPEAMETHBIX MporpaMM. | J100ansHbIe e OMOJOrHYecKOro 00pa30BaHUs SBISIOTCS OOIIMMHU JIi OCHOBHOH U
CTapIiel IIKOJBI U ONPEENSIOTCS COIMAIBHBIMA TPEOOBAHHUSMH, B TOM YWCIIE U3MEHEHHEM COLMAIbHON CHUTYallMd Pa3BUTHUS — POCTOM HH(OPMAIIMOHHBIX MEPErpy3okK,
M3MEHEHHEeM XapaKTepa W CHOCOOOB OOIIEHWS W CONHMAIBHBIX B3aUMOACUCTBUN (00BEMBI M CITOCOOBI MONyYeHUsT WH(GOPMAIMH BBI3BIBAIOT ONpENeIEHHbIE 0COOEHHOCTH
Pa3BHUTHSI COBPEMEHHBIX MOAPOCTKOB). Hamboiiee mpoyKTUBHBIMH, C TOYKU 3PEHUS PEIICHUS 33734 Pa3BUTHUS MOAPOCTKA, SBISETCS COIMOMOpaIbHAS U UHTCIIEKTya bHas
B3pociocTk. [TomuMo 3TOrO, TI00ANBHBIE TEMH (POPMUPYIOTCS C YIETOM PACCMOTPEHHUsS OHMOJIOTMYECKOro 00pa3oBaHHS KaK KOMIIOHEHTA CHCTEMBbI 0Opa30BaHUS B IEIIOM,
MMO3TOMY OHH SIBJISIFOTCS HamOosiee OOIMMMH U COIUAIbHO 3HAYMMBIMH. C yd4€TOM BBINIEHA3BaHHBIX IOAXOJOB TJIOOANBHBIMU IENSIMU OHWOIIOTUYECKOro 00pa30BaHUS
SIBJISTFOTCSL:



e comumaam3anusda O6y‘IaeMLIX — BXOXJICHHWEC B MUP KYJIb Typbl U COLIMAJIBHBIX OTHOHICHHfI, 06ecneqHBa}0maﬂ BKJIFOYCHUC yYalllUXCAd B Ty WM WHYIO I'pyNIly WU
O6HIHOCTI) — HocUTes e& HOpM, HCHHOCTCﬁ, OpHCHTaHHﬁ, OCBaMBACMbIX B IIPOLECCE 3HAKOMCTBA C MUPOM JKMBOM MIpUPOALI;

* MpuolIIeHHe K TO3HABATEIBHOM KYIbTYPE KaK CHCTEME MO3HABATEIBHBIX (HAYYHBIX) IIEHHOCTEH, HAKOIIJICHHBIX 00IIeCTBOM B chepe OHONTOrHIECKOM HAYKH.
[Tomumo 3TOrO, OHONOrHUECKOEe 0OpPa30BaHKE TPU3BAHO OOECIICUUTh:

® OpPHEHTANMK) B CHUCTEME MOPAJIbHBIX HOPM M IICHHOCTCH: NMPU3HAHUEC HAMBBICIICH IIEHHOCTHIO »XH3Hb W 3JI0POBhC 4YeJOBEKa; (hOPMUPOBAHUE IEHHOCTHOIO
OTHOILLIEHUS K )KUBOW MPUPOJIE;

e pa3BUTHE II03HABATEIbHBIX MOTHBOB, HAIIPABJICHHBIX HA IIOJYyYEHHE 3HAHUN O XKUBOW IIPUPOJE; MO3HABATEIBHBIX KAYECTB JINYHOCTH, CBA3aHHBIX C OBJIAJICHUEM
METO/IaM1 M3Yy4eHHsI TPUPOABI, (opMUpOBaHNEM UHTEIJICKTYaIbHBIX U MPAKTHYECKUX YMEHHIA,

® OBJAajJeHHe KIFOUYCBHIMU KOMIICTEHTHOCTSIMH: YU€OHO - TI03HABATENbHOM, MH()OPMAIMOHHOM, IIEHHOCTHO-CMBICIIOBOM, KOMMYHHUKATHUBHOI;

o ¢opmupoBanne y oO0y4aroIIMXCS I03HABATEIILHOW KYJIBTYPhl, OCBAMBACMOM B IPOIIECCE IMO3HABATEIBHON JEATEILHOCTH, M SCTETUYECKOW KyJlb TYPhl Kak
CHOCOOHOCTH AMOI[MOHAIBLHO-TICHHOCTHOTO OTHOIICHHUS K 00BEKTaM KMBOM MPUPOJIBI.

OBIIAS XAPAKTEPUCTUKA YYEBHOI'O IIPEIMETA.

Kypc o6mieit Ononoruu Ha CTYIEHH OCHOBHOTO 00IIero 0Opa3oBaHus HAaNpaBiieH Ha (JOPMHUPOBAHUE Y YUAIIMXCS MPEJCTABICHUH 00 OTIIMYUTENLHBIX OCOOCHHOCTSIX
’KMBOW NIPUPOJIBI, €€ MHOrOOOpa3ny M 3BOJIOIMH, YENIOBEKEe Kak OmocoruanbHOM cymiectBe. OTOOp comepkaHHs MPOBEAEH C YYETOM KyJIbTypocOOOpa3sHOro Mmoaxona, B
COOTBETCTBHH C KOTOPBIM yUaIIHecs TOJDKHBI OCBOMTH COZlEp KaHue, 3HAYMMOoe T (hOpMUPOBAHUS ITO3HABATEILHOM, HPABCTBEHHOI M 9CTETUYECKOH KYJIBTYpBI, COXPAHCHUS
OKpY’Kalomel cpeibl 1 COOCTBEHHOTO 3/J0POBbS; TS HOBCEHEBHOM KU3HHU U MIPAKTHYECKON AESATEIbHOCTH.

Buonorus kak yqeOHasi UCHUIUIMHA IPEIMETHONH 001acTi «ECTeCTBEHHOHayYHbBIE IPEIMETHD) 00eCCUHBACT:
*(hopMHpOBaHKE CHCTEMBI OMOIOTHYECKUX 3HAHUN KaK KOMIIOHEHTA [IEJIOCTHOCTH HayYHOW KapThl MUDA;
*OBJIa/ICHNE HAYYHBIM ITOJIXO0JIOM K PEIICHUIO Pa3InYHbIX 33/1a4;
*OBJIa/ICHE YMEHUAMH (POPMYITHPOBATH THIIOTE3bI, KOHCTPYHPOBATh, TPOBOIUTH YKCIICPHMEHTHI, OLICHUBATh ITOJyYEHHbIE Pe3yIIbTaThl;
*OBJIa/ICHNE YMEHHEM COITOCTABIIATH SKCIEPUMEHTABHBIC M TEOPETHUECKHE 3HAHUS ¢ 00bEKTHBHBIMHU PEANTUSMU JKU3HH;
*BOCITUTAHNE OTBETCTBEHHOI'0 M OEPEKHOI0 OTHOLIEHHSI K OKPY’KAIOIIeH cpefie, 0CO3HAHNE 3HAYNMOCTH KOHIETIIUH YCTOMYMBOTO Pa3BUTHS;
s¢opmMupoBaHNEe yMeHHI Oe3omacHOro W 3(PEeKTHBHOrO HCHONB30BaHUS JTaOOpPATOPHOTO OOOpPYIOBaHUS, MPOBENCHUS TOYHBIX M3MEPEHWH W aIeKBATHOW OI[CHKH
MOyYEeHHBIX PE3yJIbTaTOB, IPEICTaBICHNS HAyYHO 0OOCHOBAHHBIX apI'yMEHTOB CBOHMX JIEHCTBUH ITyTEM IPHUMEHEHHS MEXKITPEIMETHOTO aHaIN3a yIeOHBIX 3a1a4.

[TpumepHas nmporpamma 1o OHOJIOTUH CTPOUTCS C YIETOM CIEAYIONIUX COAEPKATEIbHBIX JINHHIA:

e MHOrooOpasue U SBOIIOLMS OPraHUIECKOr0 MUPA;

e OHOIOrMYecKas NpUpoJia U COLUANIbHAS CYIIHOCTh YeIOBEKa;

®  CTPYKTYpHO-YpOBHEBasl OpraHHM3aLusl ’KUBOH IPUPOIbI;

® [IEHHOCTHOE M 3KOKYJIbTYpPHOE OTHOIIECHHE K IPUPOLIE;

®  [IPaKTHKO-OPHUEHTUPOBAHHAS CYIIHOCTH OMOJIOTHYECKUX 3HAHUM.

CoaepmaHHe CTPYKTYPHUPOBAHO B BUAC TPEX Pa3JACIOB: «KuBsie OpraHu3Mbl», «YeoBek u ero 310pPOBLCY, «O6H_II/IC OHOJIOrUYECKHUE 3aKOHOMCPH OCTH .

Pasneﬂ «Kusrie OpraHru3MbD» BKJIOYACT CBCIACHUS 00 OTIMYUTEIIBHBIX NpHU3HAKAaX JKHUBBIX OpPraHu3MoOB, HX MHOFOO6pa3I/II/I, CUCTCMC OpPraHU4YCCKOro mmupa,
pacCTCHUAX, KUBOTHBIX, rpH6ax, 6aKT€pI/I$[X M JIUIIaNHUKaX. Co;[epxa}me pasaciia nmpeacTaBJICHO Ha OCHOBE 3KOJOI0O-3BOJTOIMOHHOIO U q)YHKI_II/IOHaHLHOFO noaxoaoB, B
COOTBCTCTBUH C KOTOPBIMHU AKOCHTBI B HU3YUCHHU OPTaHU3MOB ICPCHOCATCA C ocoOeHHOCTEH CTpOCHHUA OTHACIbHBIX HpC,I[CTaBHTCHeﬁ Ha pPacCKpbITUC MPOLCCCOB HX
JKU3HCACATCIIbHOCTU U YCJIIOXKHCHUSA B XOAC 3BOJIFOIUY, HpI/ICHOCO6HCHHOCTI/I K Cpcac O6I/ITaHI/I$I, PO B S3KOCUCTEMAX.



B pasnene «YenmoBek W ero 3A0pOBbE» CONIEpKATCS CBEIACHUS O YEIOBEKE KaK OMOCOIHMANbHOM CYLIECTBE, CTPOCHUHM YeJIOBEUECKOr0 OpraHu3Ma, Mpoleccax
KU3HENEATEIIbHOCTH, 0COOCHHOCTSIX MCUXHUYECKUX MPOIECCOB, COIIMAIIEHOM CYITHOCTH, POJTH B OKPYKAOIIIEH Cpejie.

Conepxxanue pasnena «OOmpe OHONOrMYECKHE 3aKOHOMEPHOCTH» MOAYUHEHO, BO-TIEPBBIX, OOOOIICHUIO M CHUCTEMAaTU3alldd TOTO COZACpXKaHHUS, KOTOpOe OBLIO
OCBOCHO Yy4YallMMHCA IIpU HM3Y4YCHUH KypcCa 6I/IOHOI‘I/II/I B OCHOBHOH IIKOJI€; BO-BTOPBLIX, 3HAKOMCTBY IIKOJIBHHKOB C HCKOTOPBIMHU OOCTYIIHLBIMU JII HUX BOCIIPUATHA
001mednonornyeckuMu 3aKoHoMepHocTsIMHA. CojiepikaHue JIaHHOTO pasziefia MOXKET M3y4aTbCsi B BHUAE CaMOCTOSITENIBHOTO OJIOKa WIIM BKIIIOYATHCS B CONEp)KaHUE APYTHUX
pa3enoB; OHO HE JIOJKHO MEXaHWYECKU TyOJIMpOBaTh cojepxkanue Kypcea «Oomas ouonorus» mist 10—11 kmaccos.

Lenu Onooruveckoro o0pa3oBaHus B OCHOBHOM IIKOJIe (hOPMYJTUPYIOTCS Ha HECKOJIBKUX YPOBHSX: II00AJIbHOM, METAPEAMETHOM, JTUYHOCTHOM M MPEAMETHOM, Ha
YpOBHE TPEOOBAHMI K pe3yJIbTaTaM OCBOCHHMSI COJICPIKAHUS MIPEAMETHBIX IPOrpamMM.

I'oGanbHbIE 1ETH OUOJIOTHYECKOr0 00pa30BaHuUs SBJISIOTCS OOIIMMU JJIi OCHOBHOW M CTapIIeH HIKOJIBI U OMPEACISIOTCS COIUATbHBIMU TPEOOBAHUSIMH, B TOM YHUCIIE
M3MEHECHUEM COLIMAJILHOW CHUTYaI[MM Pa3BUTHS — POCTOM HMH(OPMAIMOHHBIX NEpe-TPY30K, H3MEHEHUEM XapaKTepa U CIIOCO00B OOIICHUS M COIMAJIbHBIX B3aMMOICHCTBUN
(0O0beMbI U criocoObl TIOTy4YeHusS HHGOPMAIMH TOPOXKIAIOT PsiZi OCOOCHHOCTEH Pa3BUTHSI COBPEMEHHBIX MOAPOCTKOB). Hanbosee mpoayKTUBHBIMHU C TOYKU 3PEHUS PELICHHS
3a]a49 Pa3BUTHS MOJPOCTKA SIBIISIOTCS COUOMOpPAbHAS U MHTEIUIEKTYalbHasT B3POCIOCTb.

[Momumo 3TOrO, TNOOANBHBIE LENU (GOPMYIUPYIOTCS C YYETOM PAacCMOTPEHHs OMOIOruveckoro oOpa3oBaHMsI KaK KOMIIOHEHTa CHUCTEMBbI 00pa3oBaHHsS B IEJIOM,
IIO3TOMY OHH SABIITHOTCSL Hauboiee OGHII/IMI/I u COIIHAJIBHO 3HAYUMBbIMMU.
C yueroM BbIlIEHA3BAHHBIX ITOIX0/0B INI00aIbHBIMU IESAME OHOIOTHYECKOr0 00pa30BaHuUs SBIISIFOTCS:

¢ coluajm3anus O6y‘IaeMI)IX, KaK BXOXJICHUEC B MUDP KYJIbTYPBI U COUHUAJIBHBIX OTHOIHCHI/IfI, o6ecnetn/IBanmee BKJIFOYCHHUE Yy4YalllUXCA B TY WM UHYIO T'PYIITY WU
OOIIIHOCTh — HOCUTEIIS €€ HOPM, LIEHHOCTEH, OpUEHTAIIN, OCBAaMBAEMBIX B ITPOIIECCE 3HAKOMCTBA ¢ MUPOM SKUBOM IPUPOJIBI;

* IprOOIIIEHHE K TO3HABATEIBHOM KYJIBType KaK CUCTEME MO3HABATENbHBIX (HAYYHBIX) IIEHHOCTEH, HAKOIUICHHBIX OOIIECTBOM B chepe OMOIOrnuecKoi HayKH.

[Tomumo 3TOTO, OHMOIOrHYEecKOe 00pa30BaHKUE TPU3BAHO 00CCIICUHTD:

* OPHEHTALMIO B CHCTEME MOPAJbHBIX HOPM M IIEHHOCTEW: MPU3HAHUE BHICOKOW I[EHHOCTH >KM3HH BO BCEX €€ MPOSBICHHUSAX, 3J0POBbS CBOETO M JAPYTHX JIIOJEH;
9KOJIOTUYECKOE CO3HAHNE; BOCITUTAHHE JIOOBH K IMPHPO/IE;

* pa3BUTHE IMO3HABATENFHBIX MOTHBOB, HAIPABJICHHBIX Ha IOJyYE€HHWE HOBOTO 3HAHWSA O XMUBOW TPUPOAE; MO3HABATENBHBIX KAYeCTB JIMYHOCTH, CBS3aHHBIX C
YCBOEGHHEM OCHOB HAYYHBIX 3HAHUI, OBIAJICHHEM METOAAMH MCCIIEIOBAHUS IPUPOABI, POPMHPOBAHHEM MHTEILIEKTYaTbHBIX YMEHHIA;

* OBJIaJICHHE KIFOYEBBIMU KOMITIETEHTHOCTSIMH: YI€0HO-IT03HABATENFHBIMA, HH(POPMAIIMOHHBIMH, IEHHOCTHO-CMBICTIOBEIMH, KOMMYHHUKATHBHEBIM,

* ¢popMEpOBaHHE Y yUAIINXCsI TIO3HABATEIBHON KYJIBTYPHI, OCBANBAEMOH B IPOIIECCE TIO3HABATEIHHOMN AEATETHHOCTH, F 3CTETHIECKONW KYIbTYPHI KaK CIIOCOOHOCTH K
OMOILMOHAFHO-TIEHHOCTHOMY OTHONIEHHUIO K 00BHEKTaM KUBOW ITPHPOIBL.

Copnep:xanue yueOHoro kypca buosorus
10 knacc (68 u, 2 uaca ¢ neoenio)

1. Bsemenue (6 1)

Buonorus kak Hayka. Mecto OMOJIOTMH B cUCTEME HayK. 3HaueHHe OMOJI0ruy AJ1sl TIOHMMAaHMS HaydHOH KapTHHBI MUpa. CBsI3b OMOJIOTNYECKUX AUCLUILINH C IPYTUMH
HayKaMu (XUMuel, GU3UKOH, MaTeMaTHKOMH, reorpadueid, acTpoHOMHER U 11p.). Mecto Kypca «O0miast GHOIOTus» B CHCTEME €CTECTBEHHOHAYUHBIX TucuuIuiH. Llenu n
3agauu Kypca. JeMoHcTpalus mopTperoB y4eHbIX-010I0roB, cxeMbl «CBs3b OMONOrHH € IPYTUMHU HAyKaMu».

2. OcHoBbI HETOJIOTHH (25 1)

Hpe):[MeT, 3aga4u 1 METOJbI UCCJICAOBAHUA COBpeMeHHOﬁ OUTOJIOTHUH. 3HaueHHe OUTOJIOTHYCCKUX I/ICCJ'IGI[OBaHI/Iﬁ I APYyTrux OMOIOTHYECKUX HayK, MCAULUHBI, CCJIbCKOT'O
XO3SIICTBA. I/ICTOpI/ISI OTKPBLITUA U U3YUCHUS KIICTKU. OCHOBHBIE MOJIOKEHUS KIICTOYHOMH TCOpPUU.

3HadYCHUE KICTOYHOMN TCOPUH IJId PA3BUTUSA ouomoruu. Kiretka kax C¢AUHUILA pa3BUTHA, CTPYKTYpHAd U (bYHKHHOHaHBHaH CAUHHUIIA ) KUBOI'O.



XHUMHUYCCKUN COCTaB KJICTKU. BOILa " APYTHUC HCOPraHNYCCKUEC BCUICCTBA, UX POJIb B JKUBHCACATCIIBHOCTU KJICTKHU. OpI‘aHI/I‘leCKI/IC BCIICCTBA: YIJICBOAbI, 6CJ'IKI/I, JIMITUBI,
HYKJICUHOBBIC KUCJIOTHI, AT(D, UX CTPOCHHEC U POJIb B KIJICTKE. q)epMCHTI)I, HX POJIb B PEryJIsAIUHA ITPOLCCCOB KUBHCACATCIIBHOCTH.

Crpoenue mpokapruoTuieckor kieTku. CTpoeHHne 3yKapuoTHiecKon kieTku. OcHOBHbIE KOMIOHEHTHI KieTkd. CtpoeHre MeMOpaH. CTpoenre U ¢ yHKIUY siipa. XUMHUYECKUH
COCTaB U CTpoeHHe xpoMmocoM. LluTomnnasma u ocHOBHBIE opraHonibl. X ¢pyHKimu B KieTke. OcOOGHHOCTH CTPOSHHS KIIETOK OakTepHii, TpHOOB, )KUBOTHBIX U PACTCHHIA.
Bupycsl u 6akrepuodaru. Bupye CITHN/a.

OOMeEH BeIIeCTB U MPEBPAICHHs SHEPTHH B KileTke. KatanuTuueckuii xapakTep peakiuii oOMeHa BeiecTB. [lmacTuueckuii u sHepreTuueckuii 0OMeH. OCHOBHBIC 3TallbI
sHepreTudeckoro ooMena. OTIUYUTEIbHBIE 0COOCHHOCTH MPOIIECCOB KIETOYHOrO JbixaHus. CriocoObl OTY4YeHHS OPraHMYECKUX BEIIECTB: aBTOTPO(BI M TeTepOTPOQBI.
dorocunTe3, ero (ha3bl, KOCMUYECKas Poiib B Onochepe. XeMOCHUHTE3 U ero 3HadeHue B ouocdepe.

Buocuntes 6enkoB. [Toustue o rere. JIHK — ucrounuk renerndeckoi nHdopMmaiuu. ['eHeTnueckoit koj. MaTpuuHbii npuHImn ouocuHTesa OenkoB. Oopasopanue nu-PHK mo
matpuue JJHK. Perynsius 6uocunresa.

Ilonsarue o roMeoCTase, peryjaanus nNpoueCCoB NPEBpAIICHUA BEIIECTB U DOHEPIUU B KIICTKE.

JdemMoncTpanus:

MHKPOITPENIapaToB KIETOK paCTEHUN 1 )KUBOTHBIX;

MOJICITTH KIICTKU;

OITBITOB, WILTFOCTPHPYIOMIUX MpoIiecc GOTOCHHTE3A;

mozenet PHK u [ITHK, pa3nuyHbix MONEKyJl U BUPYCHBIX YaCTHIL,
CXEMBI IyTel MeTadou3Ma B KIIETKE;

Monenu-anunkanuy «CUHTe3 Oemka.

ok,

JlabopaTopHble padoThI

1. Ctpoenme sykaproTHYeCKuX (PacTUTENBHON, )KUBOTHOM, TPHOHOW) M MPOKAPHOTHIECKUX (OaKTEepUAThHBIX) KIIETOK.
2. HabnroneHune mia3Monm3a 1 Iernia3Moin3a B KIeTKax dMuJepMuca JyKa.

3. HaGmronienue 3a IBUKEHHEM [IUTOTUIA3MbI B PACTHUTEIBHBIX KIIETKAX.

3. Pa3mHokeHHe H MHANBUAYATbHOE pa3BUTHE (OHTOreHe3) OPranu3mMos (74)

CamoBocIpon3BeneHe — BceoOIee CBOXCTBO KUBOr0. MHUTO3 Kak OCHOBa OECIIONIOro pa3MHOXKEHHS U POCTa MHOTOKJIETOUHBIX OPIaHU3MOB, ero (a3bl ¥ OMOIOTHYecKOe
3Ha4YCHUE.

CDOpMI)I Pa3MHOXCHH OPraHU3MOB. becmonoe PA3MHOKCHUC U €TI0 TUIIBI. ITonoBoe Pa3MHOXCHUC. MCﬁOS, ero OMOJIOrHYECKOe 3HAUCHHE. CnepMaToreHes. Osgorenes.
OHJ'IO,Z[OTBOpGHI/Ie. OcobeHnocTu OIIOAOTBOPCHU Y IBECTKOBBIX paCTeHHﬁ. buonorndeckoe 3HadeHmne OINIOJOTBOPCHMU .

[onsTHE MHANBUAYATIBLHOTO Pa3BUTHS (OHTOTeHEe3a) opraHn3MoB. Jlenenue, poct, nuddepeHnuanus KIeToK, OpraHoreHes, pa3sMHOXKEHH e, CTapeHHe, CMEPTh 0COOEH.
Onrorenes pacreHnid. OHTOreHe3 JKUBOTHBIX. B3anMoBiIMsiHNE yacTell pa3BUBaroOLIerocs 3aposiia. BiusHue (pakTopoB BHEMIHEH cpelbl Ha pa3BUTHE 3apoabia. Poct u
pa3BuTHE OpraHu3Ma. Y pOBHH MIPUCIOCOOICHUS OpraHu3Ma K U3MEHsIoImMes yesosusiM. CtapeHne u cMepTh opranusma. Cnennguka oHTOreHesa npu 06ecroiiom
Pa3MHOXKEHUH.

HeMOHCTpaI_[I/IH Ta6J'II/ILI, HUIUTIOCTPUPYIOLIUX BUABI 0ECIoIOro U MOJIOBOI0 Pa3sMHOXKCHUA, 3M6pI/IOHaJ'H:HOFO n HOCT3M6pI/IOHaHLHOFO Pa3BUTHUS BBICIHIUX paCTeHHfI, CXOACTBO
BaPOI[BIHIeﬁ IIO3BOHOYHBIX XMBOTHBIX, CXEM MHUTO3a U MeHo3a.

4. OcHOBBI reHeTHKH (2249)



I/ICTOpI/IH pa3BUTHUS TCHCTUKMU. 3aKOHOMepHOCTI/I HacCJICA0BaHUA ITPU3HAKOB, BLISIBJICHHBIC I. MCHI[GJ'ICM. FI/I6pI/II[OJ'IOFI/I'-ICCKI/II71 MCTOA M3YYCHUS HA CJICACTBCHHOCTH.
MOHOI‘I/I6pI/II[HO€ CKpCUIMBaHUC. 3aKkoH JAOMHHUPOBAHUA. 3aKkoH pacuiCrjiCHu. [TonHoe u HEmonMHOE AOMHUHHUPOBAHUC. 3aKOH YHCTOTEI TaMET U €ro OUTOJIOTHYCCKOC
obocHoBaHue. MHOKECTBEHHBIE AJIJICITH. AHaHI/IBI/IpyIOHICC CKpCUIMBaHUC. I[I/IFI/I6PI/II[HOG n HOHI/II‘I/IGI)I/II[HOG CKpClIBaHUC. 3aK0H HE3aBUCUMOI'0 KOM 6HHI/IpOBaHI/IH. denoTun
1 TCHOTHUII. HI/ITOJIOFI/I‘ICCKI/IC OCHOBBI TCHCTHYCCKHUX 3aKOHOB HACJICIOBAaHM.

I'enerndeckoe onpenenenue nona. I'eHernyeckas CTpyKTypa MOJOBBIX XpoMocoM. I'omoramMeTHbIi 1 rereporaMeTHbi noi. HacnegoBanre Npr3HaKkoB, CHEIUIEHHBIX C TTOJIOM.

XpoMocoMHasl Teopusl HaclaeACTBEHHOCTU. I'pynnsl cuenenus reHos. CrennéHHoe HacenoBanye npu3HakoB. 3akoH T. Moprana. [lonHoe 1 HelloaHoe CleNIeHne TeHOB.
I'enernueckue KapTbl XpOMOCOM.

['eHoTHT KaK IEIOCTHAS CHCTEMa. XPOMOCOMHas (SIIepHas) M MUTOIIa3MaTHdeckasi HaclIeICTBEHHOCTh. B3anMoeicTBie aJIebHBIX (IOM HHUPOBAHUE, HETIOIHOE
JIOMUHHPOBAHNE, KOMOMUHUPOBAHUE U CBEPXIOMUHUPOBAHKE) U HEAIEIBHBIX (KOMIUIEMEHTAPHOCTD, STHCTA3 U MOJIMMEPHST) TEHOB B OIPE/ICIICH UM TIPU3HAKOB.
[Tnefiorponusi.

OcHoBHbIe (HOPMBI I3MEHUYNBOCTH. [ eHOTUIIIUECKast U3BMEHYMBOCTh. MyTanuu. ['eHHbIe, XpOMOCOMHBIE U TeHOMHBIE MyTaliui. CoMaTHYECKHE U TeHEPATUBHBIC MYyTaIHH.
[MonyneransHble U JeTaNbHBIC MyTallUH. [[pUYUHBI M YaCTOTA MYyTaIUiA, MyTareHHbIe (aKTOpbl. DBOIIOIHMOHHAS POIIb MyTAIIHH.

KomOnHaTHBHAS M3MEHUHMBOCTh. BO3HMKHOBEHUE Pa3InYHBIX KOMOWHAIIMH '€HOB U MX POJIb B CO3/IaHUM IEHETUYECKOI0 pa3HooOpas3us B mpeienax Bua. DBONIOIMHOHHOE
3HaYCHUE KOMOMHATHBHON H3MEHYMBOCTH. 3aKOH TOMOJIOTHYECKUX PSIOB B HACICACTBEHHOW H3MEHIHBOCTH.

denoTunHYeCKast, MM MOTU(PUKAIIMOHHAS, U3MEHUYNUBOCTh. POJb YCIIOBUI BHENIHEH cpeibl B pa3BUTHH M MTPOSIBIICHH Y TIPU3HAKOB U CBOWCTB. CTaTHCTUYCCKHE
3aKOHOMEPHOCTH MOAM(DUKAIIMOHHON H3MEHUYNBOCTH. Y TIpaBJICHIE JOMUHUPOBAHHEM.

JeMoHCcTpanus
e  MoJeneH-anIuIMKai, MIUTIOCTPUPYIOLINX 3aKOHBI HACIEICTBEHHOCTH, IEPEKPECT XPOMOCOM;
®  DPE3YJIBTaTOB ONbBITOB, IIOKA3bIBAIOLINX BIUSHHUE YCIOBHU Cpeabl HA H3MEHYMBOCTh OPraHU3MOB;
e  repOapHBIX MaTE€pUANIOB, KOJUIEKIUI, MYJISDKeH IT'MOPUIHBIX, TOJUIIJIONAHBIX PACTEHUH.
JlabopatopHblie paboThbI:
Ne 4.I3ydyeHne N3MEHYUBOCTH Y PACTEHUN U YKUBOTHBIX, IOCTPOCHUE BAPUALIMOHHOI'O PsAa U KPUBOM.
Ne 5. Uzyuenne dhenorumno pactenuit. [Ipakrmuaeckas pabora
Pemenne renernyeckux 3anad.

5. T'eHermka 4yesioBeka (4 4)

Mertosbl U3yUYeHUsT HACIEACTBEHHOCTH 4eNoBeka. | eHeTndeckoe pa3HooOpa3ue venoBeka. |'eHeTHYecKrue JaHHBIE O MPOMCXOKICHUU YEIOBEKA M YETIOBEUSCKUX
pacax. Xapakrep HacJIeAOBaHUS NMPHU3HAKOB y YelOBEKa. | eHeTHUeCKrue OCHOBHI 3/I0pOBbs. BiusHue cpeapl Ha TEHETUYECKOE 3/I0POBhE UelloBeKa. | 'eHernueckue OOoe3HU.
l'enotumn u 370poBbe YenmoBeka. ['eHodonn nomymsiuu. CoOTHOIIEHUE OHMOIOTHYECKOTO M COIMANIBHOrO HacienoBaHus. CoIUalibHbIe MPOOIEMBbl T €HETHKH. DTHYECKUE
Mpo0JIeMbI TeHHOW HHXKeHepHH. | eHeTHIecKnii TPOTHO3 M MEIMKO-TeHETUYECKOe KOHCYIbTUPOBAHNE, HX MPAKTUIECKOE 3HAUCHUE, 3a/1a4H U IEPCIICKTHBHI.

IleMOHCTpaI.[I/IH XPOMOCOMHBIX aHOMaJIUH YelIoBeKa U X (1)€HOTI/IHI/I‘{CCKI/IC MIPpOABJICHUA.



JlabopatopHas padora Ne 6 - CocTaBieHue poI0CIIOBHON

6.3aK0HOMEpPHOCTH KU3HU HA OPraHU3MEHHOM YpoBHe (6 1)

OOMeH BelecTB U MPEBPAILCHUs] SHEPTUH — IPH3HAK JKUBBIX OpraHu3MoB. PaszHooOpasue opraHu3moB. baktepun. MHorooOpasue Oakrepuii. Ponp Oakrepuii B
npHUpoAe M XKM3HM 4enoBeka. Pacrenus. Kimerku u opranel pactenmidi. Pasmuoxkenue. becrionoe u monmoBoe pasMHOkeHHe. MHOrooOpasue pacTeHHi, MPUHLIUIBI HX
knaccudukanuu. ['pudbl. MHOrooOpasue rpuboB, UX POib B MPHUPOJE U KU3HHU uelioBeka. JlumaliHuku. Poib JUIIAMHUKOB B NMPUPOJAE U SKU3HHU YelioBeka. JKUBOTHEIE.
[potecchl )KU3HEACATENLHOCTH W UX PETyJSHs Yy )KUBOTHBIX. MHOrooOpasue (TUIIBI, KIAacChl) JKUBOTHBIX, UX POJIb B MPHPOAC W KHU3HH 4eioBeka. OOmue cBeneHus 0o
opranu3Mme 4enoBeka. UepTsl CXOJCTBA M pa3NInuusi YeloBeKa M KUBOTHBIX. CTpOeHHE OpraHM3Ma 4YeloBeKa: KIETKH, TKaHH, OpTaHbl, CUCTEMBbl OpraHoB. OCcOOEHHOCTH
noBezieHus yenopeka. ComuanbHas cpefia OOMTaHUs YellOBeKa.

HOPMBGI 1 KPUTEPUU OLIEHUBAHU A
OueHnBaHue yCTHOTO OTBETA YUAIIMXCH

Ot1MeTka'" 5" cTaBUTCS B CiIy4yae:

1. 3HaHusI, TOHUMaHUSI, TITYOUHBI YCBOCHUS 00yUaromuMcs Bcero 00bEMa mporpaMMHOT0 MaTepHara.

2. YMennsa BBIJICIIATE TJIABHBIC IIOJOXKCHHA B HM3YUCHHOM MaTc€puali€, Ha OCHOBAaHHU q)aKTOB n TIpuUMEPOB O606IlIaTI), AciIaTh BbBIBOABI, YCTaHAaBJIMBATb
MCXKIPEAMETHBIE U BHYTPUIIPEAMETHBIC CBA3H, TBOPYECKU IMTPUMCEHSCT IMOJTYYCHHBIC 3HAHUA B HE3HaKOMOM CUTyaluu.

3. OrcyrcTBue OmMHOOK M HETOYETOB MPH BOCHPOM3BEACHWU W3YYEHHOIO MaTepHalia, IPW yCTHBIX OTBETaX YCTPaHEHHE OTAEIbHBIX HETOYHOCTEH C IMOMOIIBIO
JOTTOJTHUTENTFHBIX BOIIPOCOB YUUTEISA, COONIOIEHNE KyIbTyphl YCTHOW peyH.

Otmerka'4":

1. 3HaHne BCero M3y4eHHOro MPOrpaMMHOTO MaTepHaa.

2. YMeHU{ BBIAENATh TJABHBIE IONOXKEHHWS B HW3YYEHHOM Marepualie, Ha OCHOBaHMHM (DaKTOB M TPHUMEPOB 0000IIaTh, AENaTh BBIBOABI, yCTAHABIMBATH
BHYTPHUIIPEIMETHBIE CBS3H, IPUMEHATH NTOJTYICHHbIC 3HAHNS Ha TIPAKTHKE.

3. HesnaunrenpHple (HerpyObie) OMMOKN M HEJOYETHI IPY BOCITPOM3BEICHIH N3YIEHHOTI0 MaTeprala, COO0eHHe OCHOBHBIX MPABIII KYJIbTYpPBI YCTHOW PEUH.

Ot1Merka ""3" (ypoBeHb IIpeACTABJICHUH, COUETAKIMIMXCS € 3JIeMEHTAMHU HAYYHbIX OHATHII):

1. 3HaHMe W yCBOEHHE MaTepraja Ha ypOBHE MUHUMAIBHBIX TPeOOBaHWI MPOrpaMMBI, 3aTPyAHEHHE MPH CaMOCTOSITEIHLHOM BOCIPOU3BENCHUH, HEOOXOIUMOCTh
HE3HAYHUTETHHOIN TTOMOIIH TTpenoaaBaTes.

2. YMmenue paboTaTh Ha YpOBHE BOCITPOU3BEICHHUS, 3aTPYAHECHUS TIPH OTBETAaX HA BUIOM3MEHEHHBIE BOIIPOCHL.

3. Hamume rpy0o#t ommOKy, HECKOIBKUX HErpyOBIX MPHU BOCIIPOU3BENECHUHN W3YYEHHOT0 MaTepHhaia, He3HAUUTEIbHOE HeCOOI0IEHUE OCHOBHBIX MPABUII KYJIbTYPHI
YCTHOM peyH.

Ormerka'2'":

1. 3HaHMe U yCBOEGHHE MaTepralia Ha YPOBHE HUKE MUHUMAIIBHBIX TPeOOBaHUI MPOrpaMMEl, OTJAENbHBIC IPECTABICHUS 00 N3YYeHHOM MaTepuale.

2. OTcyTcTBHE yMEHMIA paboTaTh Ha YpOBHE BOCIIPOM3BEICHHS, 3aTPyJHEHHUS IIPH OTBETaX Ha CTAHJAPTHBIE BOIIPOCHI.

3. Hannume HeCKOJBKUX IpyOBIX OMIMOOK, OOJBILIOrO YHCiIa HErpyObIX NMPH BOCIPOM3BENECHHH M3YYEHHOTO MaTepHalia, 3HAuYUTENbHOE HECOONI0JJEHUE OCHOBHBIX
MPaBUJI KyJbTYpPhl YCTHOH peuu.

OneHka BBINOJHEHUS MPAKTHYECKUX (JIa00paTOPHBIX) padoT.



OtMmerka'S" craBuTCs, €CIN YUCHUK:

1. IpaBUIILHO OMIPENEIIUI 1IeTh OIBITA;

2. BBITIOJTHII pa0bOTy B MOJTHOM 00bEME C COOJIOJICHIEM HEOOXOMMO# TOCIIEI0BATEIIBHOCTH ITPOBECHUS OIBITOB U U3MEPEHUN;

3. CaMOCTOSTEIBHO ¥ PAIIMOHAJILHO BBIOPAJ M MOATOTOBHJI JIJIS OMBITA HEOOXOAUMOE 000PY/I0BaHKE, BCE OMBITHI IIPOBEI B YCIOBUAX U PEKUMAX, 00CCIICUMBAIOIINX
MOJTyYSHHE PE3YIbTATOB U BHIBOJOB C HAMOOJNbIIIEH TOYHOCTHIO;

4. HAay4YHO I'paMOTHO, JIOTUYHO OITHMCaJI Ha6HIOIIeHI/IH u C(I)OpMyJ'H/IpOBaH BbIBOJbI M3 OIIbITA. B MNpEACTAaBJICHHOM OTYETC IMPAaBUJIIBHO U AKKYPATHO BBIIIOJIHUII BCE
3aIiCH, TaOIUIIbl, PUCYHKH, TPa(UKH, BEIYUCICHUS U CZeall BBIBObI;

5. IPOSIBJISIET OPraHU3AIMOHHO-TPY/I0BbIC YMEHU (TIOEPKUBACT YUCTOTY pabOUero MecTa H Mops0K Ha CTOJIC, IKOHOMHO MCIIOJIb3YET PACXOIHbIC MAaTEpHaJIbI).

6. DKCIIEPUMEHT OCYIIECTBIISET M0 IUIaHYy C YYETOM TEXHUKHU 0€30IMaCHOCTH U MPaBUJI pabOThI ¢ MaTeprajaMu U 000PYI0BAHUEM.

OtMmeTka 4" cTaBUTCS, €CJIH YYEeHUK BHINOJIHUI TpeOOBaHusl K oneHke "S", HO:

1. OIBIT IPOBOJTUII B YCIIOBHSIX, HE 00ECIICYMBAOIIX JOCTATOYHONH TOYHOCTH U3MEPEHHIA;

2. uay OBIIO JOMYIIEHO IBAa-TPH HEAOYETA;

3. uiu He OoJiee OHOM HErpyOoit OIIMOKK M OHOIO HeIoueTa;

4. WM SKCIIEPUMEHT MPOBEJCH HE TIOIHOCTbIO;

5. Nau B OMMCAaHUH Ha6H}OJICHI/II>’I M3 OIbITa JOIIYCTUJI HETOYHOCTH, BBIBOJBI CAEIaJI HEITOIHBIC.

OtMeTka ""3" cTaBUTCS, €C/TH YUEHUK:

1. mpaBUIBHO OIpenenui IeNb OIbITa; paboTy BHIMOIHIET MPAaBHJIFHO HE MEHEE YeM HaIlOJIOBHHY, OAHAKO OOBEM BBIMTOJHEHHON YacTH TAaKOB, YTO ITO3BOJISIET
MONTyYUTH MPABUIIBHBIE PE3YIIBTATHI M BHIBOJIBI 110 OCHOBHBIM, TPUHIMITHAIBHO BYKHBIM 33J7[adaM paOOTHL;

2. Wi ogoop 00opyaoBaHUs, 00BEKTOB, MATEPHAIIOB, & TAKXKE Pa0OTHI 110 HAYaJTy OMbITA MIPOBEI C TOMOIIBIO YUUTENS; HITH B XOJI€ IIPOBEACHUS OMbITa U H3MEPEHUH
OBLTH OITYIIEHBI OIMOKK B OMMMCaHWU HaOIroAeHuH, (POpMyTHpPOBaHNHN BBIBO/IOB;

3. OIBIT IPOBOIWIICA B HEPAIIMOHAIBHBIX YCIOBHUSX, YTO MPUBEIO K IMOIYYEHUIO PE3YIBTATOB C OONBIIEH MOTPENTHOCTHIO; MIIH B OTYETE OBLIM JOIMYIIEHBl B 00MIei
CIIO)KHOCTH He OoJiee AByX OMIMOOK (B 3aIUCSIX EIUHMWII, U3MEPEHUSIX, B BBIYHCICHUAX, TpaduKkax, Tabimiax, cxeMax, U T.[.) HE MPUHIMITHATIBHOTO IS TaHHOW paboThI
Xapakrtepa, HO MOBIMSBIINX Ha PE3YIbTAT BBHITIOTHEHNUS;

4. nomyckaer TpyOyro OmMOKY B XO/€ SKCIIepUMeHTa (B OOBACHEHWH, B O(pOpMIIEHHH pa0OTHI, B COONIOJICHUM TpPaBUJ TEXHUKHA OE30MAaCHOCTH MpH paboTe ¢
MaTepuaIaMi U 000PYAOBaHUEM ), KOTOPAs HCIIPABISAETCS 110 TPEOOBAHUIO YUHTEIS.

OrMmetka "2" craBuUTCS, €CJIH YYEHUK:

1. He ompenenuI CaMOCTOSATEIBHO TENb OIBITA; BRITOIHWI pa0OTy HE MOIHOCTHIO, HE MOATOTOBMII HYXKHOE 000pyIOBaHUE M 00hEM BBHITOIIHEHHO W YacTH pabOThI HE
MTO3BOJISIET CJIENATh MPABUIHHBIX BHIBOJIOB;

2. WY OTIBITHI, U3MEPEHUS, BBIYUCIICHNS, HAOIOICHNS TPONU3BOINIINCH HETIPABUIIBHO;

3. wnm B Xoze paboThl U B 0TUETE OOHAPYKUIUCH B COBOKYITHOCTH BCE HEIOCTATKH, OTMEUEHHBIE B TPEOOBaHMX K OmeHke "3";

4. nomyckaer aBe (u Oosee) rpyOble OMMOKK B XO/€ DKCIIEPUMEHTa, B OOBSICHEHUH, B OPOPMIICHUH Pa0OThI, B COONIOACHUN MPABWJI TEXHUKH OE30MacCHOCTH MPHU
paboTe ¢ BelecTBaMu U 000pyIOBaHUEM, KOTOPBIE HE MOXKET HCIIPaBUTh JIaKe 110 TPEOOBAHUIO YUUTEIS.

OueHKa cCaMOCTOATETbHBIX MICHbMEHHBIX H KOHTPOJIbHBIX PadoT.

Otmerka "S" cTaBHTCSH, €C/IM YYCHHK:

1. BEIMoONHWI paboTy 0e3 OIMOOK U HEOYETOB;
2. OITyCTHII HE 00JIee OJHOTO HEIoYEeTa.
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OtMmerka ""4" cTaBHMTCS, €CJIM YYeHMK BBIOJHUJ PadoTy NMOJHOCTBIO, HO IOMYCTHJI B He:
1. He Gonee onHOW HETpyOO OIMIMOKK M OJHOTO HEAOUETA;
2. unu He OoJiee IBYX HEIOYETOB.

Otmerka ""3" cTaBHTCSH, €CJIM YYeHUK NPABUJIbHO BHIOJIHUI He MeHee 2/3 paGoThl WM JOMYCTHII:

. He OoIee IBYX TpyObIX OIIMOOK;

. WK He Ooliee IBYX-TPeX HErpyobIX omHOOK;
. WJIM OJTHOM HErpyOoii OIMOKHU U TPEX HEIOYETOB;

. WK He Ooriee oHON TPYyOOii U OJJHOM HerpyOoil OMMOKK U OHOIO HEJOYeTa;

Ka.]IeHI[apHO — TEMATHYICCKOC TINIAHUPOBAHUC

Ne Jara Paszpnensl, Temsl, ypoku. | Harnsaasle n mpakTnueckue Jlaboparopubie [Inanupyemblie 3ajaHue Ha
n/m METO/IbI. u pe3yabTaThl TIOM.
MpPaKTHYECKHe OCBOCHUS
3aHATHUA. MaTtepuasna
1o 1o 1. BBeaenue (64.)
wiany | ¢akry
1. Kpartkas ucropus [TopTpeThl y4EHBIX-OHOJIOTOB U buosorus, )u3Hb, KI1accu4eckast N3yuuts § 1.,
@ pa3BUTHUS OMOJIOTHH. €CTECTBOUCITBLITATENICH, TAOIHIIBI onosorus, PU3NKO-XUMUYECKas TabnuIa
U CXEMBI. ouosorus. « UcTopus
pa3BUTHS
OUOJIOTHI)
2. Mertonst uccnenoBanusi | Cxema «OCHOBHBIE 3TaIlbl Hayunslii akt, Hay4HBIH METO, N3yuuts § 2,
(2 B OMOJIOTHH. HAy4YHOTO HCCIIEOBAHUSY, METO/1bl OMOJIOTUYECKUX HAYK: BBITIOJIHUTh
npuOOPHI ¥ CXEMBI ISt OTHMCaTeNbHBIN, CPABHUTEIHHBIH, OJIHO U3
OMOJIOTUYECKUX UCCIIE0OBAHUH. UCTOPHYECKU, 3alaHuil Ha
OKCIEPUMEHTAJIbHBIM. crp. 12.
3. Posb 6uonoruu B Joxnaaer Ha
(3) COBPEMEHHOM cTp. 8
oOriecTBe
4. CyIIHOCTh KU3HU U Tabnuiel o ob11eit 6uonoruu, Kuznp, cBoiicTBa *KHU3HU, OTKpBITas | M3yunTs § 3.
4) CBOICTBA JKUBOTO. WITIOCTPUPYIOLINE HEKOTOPhIE cucreMa, OMOJIOrHYeCcKasi CUCTEMA.
CBOJCTBA KUBOTO.
S. YpoBHU OpraHu3anuu Tabnuue! U cXemsl, YpoBHU OpraHu3anuu ;KUBOM1 W3yunrts § 4,
(5) KHUBOW MaTEepPHH. WITIOCTPUPYIOLIUE YPOBHU IPUPOIBI: MOJIEKYIISIPHBIH, OTBETUTH HA

OpraHM3aliy )KUBOTO Ha 3emiie,
Ta0IULBI ¢ U300paKEHUEM

KJIETOYHBII, OPTaHU3MEHHBIN,
MONY/ISIMOHHO-BUI0BOH,

BOIPOCHI Ha
ctp. 20.




Pa3IUYHBIX OMOTEOIIEHO30B.

HKOCHUCTEMHBIH, OMOCHEpHBIN.

6. OOmas 6uonorus — TaOnuie! U cXemsl, Mertoap! Hccie0BaHus, CBOMCTBA N3yuuTthb
(6) Hayka 00 U3y4yeHUu WJUTIOCTPUPYIOITUE METOIbI ’KHBOT0, YDPOBHH OpraHu3alluu «Kpatkoe
00111e0H0JIOTHIECKUX OMOJIOTUUECKOM HAYKH, ’KUBOU MaTepuHu. cojJiepKaHue
3aKOHOMEPHOCTEH CBOMCTBA KUBOTO, YPOBHH TJ1aBBD».
YKUBOU TIPUPOIBIL. OPraHu3aluy >KUBOW MaTEPUH,
B3anmocBs3b MOPTPETHI YUEHBIX-
OpraHmu3MoB.(000011al0 | €CTeCTBOUCTIBITATENCH 1
IUH YPOK) OMOJIOTOB.
2. OcHOBBI HUTOJIOTHH (254.)
7. MeTo Bl IIMTOJIOTHH. Tabmuie!, Krnerka, iuToI0r1si, OCHOBHBIC Jloxmaas! «
(1) Krerounas Teopusi. WLTFOCTPUPYIOIIUE MOJIOKEHUSI KJIETOYHOH TEOpHH. Merto b1
MHOTO00pa3ue u eAMHCTBO LIUTOJIOT I
KJIETOK, TAOJIHIIEI C
n300pakeHreM pudopoB,
HCIIOJIb3YEMBIX B
IHUTOJIOTHIECKUX
HCCICA0BAHUSIX.
8 CoBpeMeHHas KJIIETOYHast Tabmuiel, Knerka, nuToaorusi, OCHOBHBIC N3yuuts § 35,
(2 Teopust WUTIOCTPUPYIOIINE MOJIOKEHHUS KJIETOYHOM TEOPUH. OTBETUTH Ha
MHOTO00pa3ue M ¢AMHCTBO BOIIPOCHI Ha
KJIETOK cTp. 25.
9 XHUMHUYECKUI COCTaB Tabmuie! «BerecTBa, MakponiieMeHTbl, MUKPOJIEMEHThI, | M3yunts § 6,
3 KJICTKH. BXOJISIIIIAE B COCTaB KUBBIX YIBTPAMHUKPO-3JIEMEHTHI MOJITOTOBUTH
OPraHU3MOBY, OTBETHI HA
BOIIPOCHI Ha
cTp. 28-29.
10 Bopna u e€ pons B «CTpoeHNE MOJIEKYJIbI Jlumosns, BOXOPOAHBIE CBSI3H, N3yunts § 7,
4 KU3HEIEATESIIbHOCTH BOJIBI» ruApoGUIbHbIE U THAPOPOOHBIE OTBETUTH Ha
KJICTKH. BeIleCTBA BOIIPOCHI Ha

ctp. 31.




11 MunepanbHbIC BEIECTBA U | IEPUOMYECKast TaOIUIa Heopranwnueckue nonsl, OydepHas N3yuuTs § 8.
(5) UX POJIb B XUMHUYCCKUX 3JICMCHTOB. cucreMa
KHU3HEICATEIILHOCTH
KJICTKH.
12 Yraesonbl. UX ponb B Tabmums! o ooIei YraeBobl, MOHOCaXapHbl, N3yuuts § 9,
(6) KU3ZHEJCATEIIbHOCTH ouosoruu, MOJICAXapHIbl, MOHOTIOJIMMEPHI, OTBETHUTH HA
KIIETKU. WUTIOCTPUPYIOILIKE OHOIOJIUMEDBI. BOTIPOCHI HA
CTpOCHHE U (PYHKIIMH MOHO- ctp. 37.
U TIOJIMCaXapHIoB.
13 JIunnaer. VX pons B Tabmuis! ¢ n300pakeHneM JIunmael, Bocka, hochoaunuast N3yuuts § 10.
(7) KU3HEAEITEIBHOCTH CTpoeHusl, PyHKIUH,
KIIETKH. MECTOTIOJIOKEHHS B
OpraHu3Me HEKOTOPBIX
JIMTIHA]IOB.
14 CtpoeHnue OeNKOB. Tabmuip! o o6rIei benku, mpoTenHbl, MPOTEHIHI, N3yuuts § 11,
(8). OuoJIOTHH, NENTH, IENTHIHAS CBSI3b, IPOCThie | cTp. 40-43.
WUTIOCTPUPYIOILIKE U CJIOKHBIE O€JIKHU; IepBUYHAS,
CTpOEHUE MOJIEKY OEJIKOB. BTOpUYHAS, TPETHUYHAS U
YETBEPTUYHAS CTPYKTYpPbI OEIIKOB,
JICHATypalusl.
15 OyHKIIUN OENKOB N3yuuts § 11,
9) crp. 43-47.
16 HyxkiiennoBble KUCTIOTHI U CtpykTypHas o0bEMHas Hyxneunosas kucnota, Hykiaeotun, | M3yuuts § 12,
(10) UX pPOJIb B mozens JIHK, Tabnuiisr Ne30KCUPUOOHYKIIEHHOBAS KUCIOTa, | OTBETUTH Ha
KUZHEIEATEIIbHOCTH «CTpoeHne MOJIEKYJIb A30TUCTbIC OCHOBAHUS: aJICHUH, BOIPOCHI Ha
KJICTKH. JHK», «Y nBoeHue C'yaHUH, LIUTO3WH, TUMHUH, ypalLui, cTp. 52-53.
Monekyasl JJHK». tpancnoptHas PHK, N3yuuts § 13,
uHpopmannonnas PHK, OTBETHUTH Ha
pubocomuast PHK. BOIIPOCHI Ha
cTp. 54.
17 AT® u npyrue Tabnuua ¢ n3o6paxkeHuem Anenosuntpudocdar (ATD), N3yuuts § 13,
(11) OpraHuuecKue coequHeHust | crpoeHus ATO. aneHosuHauochat (ALD), OTBETUTH Ha
KIIETKH. aseHo3uHMoHOpocdar (AMD), BOIIPOCHI HA
MaKpOIPrHUECKast CBSI3b. cTp. 54.
18 Hrorosoe noBropeHue no N3yunts
(12) TeEME KpaTKoe




« XuMHueckas COJZIEpKAHUE
OpraHu3arus TJIaBBI
KIICTKID
19 CrtpoeHue KIETKH. Tabnuiipl, JlaGoparopnas | LluTomnasmarudeckas memOpaHa, NzyuuTts § 14.,
(13) Krnerounast memOpana. WJUTIOCTPUP YIOIITNE pabora 1 SHAOLMTO3, K30IUTO3, SIAPO, puc. 22-24,
Snpo. CTpoeHHue dyKapuoTudeckoii | «HaGmonenne | XpomaTuH, sIIPBIMIKH, Kapuoruiama, | oopMuTh
JlabopatopHnas pabdora 1 KJIETKH, pa30opHast MOIENb | IUIa3MOJIM3a U | KAPUOTHUII, XPOMOCOMBI, 1a00paTOPHYIO
«Habmonenne mazmonmza | «CtpoeHune JIeTIIIa3MOJTN3a | TOMOJIOTUYHBIE XPOMOCOMBI, paboty
W JICTUTa3MOJIN3a B KJIETKAaX | SYKapUOTUYECKON KIETKW», | B KIETKaxX IO THBIE M TarJIOUHbIE HAOOPBI
SMHUJIEPMHUCA TTYKay. JTabopaTopHOe AMHaEpMUCa XPOMOCOM.
000pyI0BaHUE TSt JTyKay.
MpOBEACHUS T1ab0paTOPHOI
paboTHI.
20 CTpoeHue KIETKH. Tabmuipl, CXeMbl, MOJICIIH, [MuTommazma, ruanoniasma, N3yunts §
(14) Huromnaszma. Kierounsie WUTIOCTPUPYIOITHE KJIETOYHBIA LIEHTP, [ICHTPUOJIH, 15,16, 17
BKJIFOUEHUS. OPTaHOUIbI CTpOEHUE IUTOIUIA3MbI 1 prOOCOMBI, BAKyOJIH PACTEHHIA, MPOJIOJIKUTD
KJIETKH. OpPraHoOUIOB KJIETKH, MUKpPOTPYOOUKH, MUKPO(DHUIAMEHTHl | 3all0JHEHHE
MUKPOCKOTIBI, DHJ0MIa3MaTHYecKas CeTh (T1aaKasi, | TaOIUIIbI
MUKpOIIpenapaThbl. niepoxoBatasi), komiuiekc ['onpmxu, | «CtpoeHue u
JIN30COMBI, BaKYOJIU PaCTEHUH, byHKIMH
COCTaB KJIETOUYHOT'O COKa, KJICTOYHBIE | OPraHOUJIOB
BKJIIOUEHUSI. MUTOXOHIpUH, KIICTKI.
IUTACTU/IbI, THJIAKOUIbI, TPaHBbI,
XJIOPOILIACThI, CTPOMA, OPraHOM/IbI
JBUKCHUS
21 Cxo/icTBa M pa3inuus B Tabmuip! o o0IIeH Me3zocoma, a’spo0ObI, aHadpPOOHI, Nzyuurts § 18,
(15) CTPOEHUH 3YKApUOTUYECKUX | OMOJIOTHH, CIOPBI, MJIa3MUA. OTBETUTH Ha
U TIPOKapUOTUYECKUX WITIOCTPUPYIOLIHE BOIPOCHI Ha
KIIETOK. CTPOCHUE PACTUTEIBHOM, ctp. 75.
KUBOTHOMU, TpUOHOM
KJIETKH, MOJIEJIb-
anmukanus «CTpoeHue
KJIETKHY.
22 JIaGopatopHas pabota 2 MHUKpPOCKOTIBI, JlaGopatopHasi | OCHOBHBIE TOHSTHS TEMbI [ToBTOPUTH §
(16) «CtpoeHue MHUKpOIpenapaThl, BlaxHble | paborta 2 CanpoTpodsl, mapasuTsl, 14-18,
9YKapHOTHYECKUX U npenapaTsl pacTUTenbHbIX | «CTpoeHue CUMOUOHTBI, TU(BI oGopMUTH




MIPOKAPUOTHUCCKUX KJICTOK. 9YKapHOTHYEC- 1a00paTOPHYIO
KIIETOKY. KUX H pabory.
MPOKAPUOTH-
YECKUX
KIICTOKY.
23 Jlaboparopuas pabota 3 Tabmuie! o o0mei Jlaboparoprast | OCHOBHBIC TIOHSTHS TEMBI
a7 « Habnroenue 3a ouoJIorHUHy, paboTa 3 CanpoTpodsl, mapasuTsl, Wzyauts § 19,
JBUKCHUEM [UTOILIA3MBI B | WILTIOCTPHPYIOIIHE « Habmroenne | ciMOUOHTHI, TU(BI OTBETHUTH Ha
PaCTHTEITHHBIX CTPOEHUE PACTUTEILHOM, 3a IBIYKEHUEM BOIIPOCHI Ha
kieTkax»Cxo/1cTBa U KUBOTHOM, TpHOHOI LATOIIA3MBbI B ctp. 78.
pa3au4us B CTPOSHUHU KJICTKH, MO/IEITb- PaCTUTEIbHBIX 0(pOpPMUTH
KJIETOK pacTECHUH, ammumukanys «CTpoeHne KJIETKaX) 1a00paTOPHYIO
JKUBOTHBIX U TPHOOB. KITCTKID». paboTty
24 Hexknerounsie popmbl Tabmuis! ¢ n300pakeHneM Bupyec, kancun, 6akrepuodar. N3yuuts § 20,
(18) *Ku3HU. Bupycel n BHUPYCOB M OakTeprodaros, OTBETHUTH Ha
OakTepuodarmy. Hay4HO-TIOMYJIsIPHAS BOIIPOCHI Ha
JuTeparypa o BUpycax. ctp. 81.
25 CtpoeHne KIeTKH. Tabmupl, Krnerka — nenoctras anementapuas | 3yuuts
(19) (06o0MmArOIIHiA YPOK). WILTIOCTPUPYIOIIHE ’KMBasi CHCTEMA, «Kpatkoe
CTpOEHUE KIIETKH U €& UTOIIa3MaTH4ecKasi MeMOpaHa, coJiep>KaHue
OpraHouioB, 000pynIOBaHKE A7IpO, IUTOILIa3Ma, OPraHOU/IbI TJIaBbIY,
JUTsI JTaOOPAaTOPHOM PabOTHI. HeMeMOpaHHbIE (KJICTOYHBIM IIEHTP, | TOBTOPUTH §
pruOOCOMBI), OTHOMEMOpPaHHbBIC 14, 18, 19.
(BIIC, BakyoJH, TU30COMBI, armapar
['onbmxu), IByMeMOpaHHbIE
(TuTacTHIBI 1 MUTOXOHIPUH).
26 OOmeH BemiecTB U dHEpPTUH | TaOauIbI, I'omeocTas, miacTuyeckuii 0OMeH, Nzyuurts § 21,
(20) B KJIETKE. WLUTIOCTPUPYIOIINE CTAAUU SHEepreTHUecKuii 0OMeH, OTBETUTH HA
SHEPreTHYecKOro 0OMeHa. MeTaboIM3M, epMEHT. BOIPOCHI Ha
cTp. 83.
27 DHepreTudeckii 0OMeH B CXxeMbl P HEPreTUYECKOro N3yuuts § 22,
(21) KIIETKE. oOMeHa, TpEX ero HTarmoB. OTBETUTH Ha
BOIPOCHI Ha
ctp. 87.
28 Ilutanue KIeTku. TaOnuiel, IToaroroBUTENBHBIN 3Tl W3yunts § 23-




(22) WLUTIOCTPHUPYIOIIHE (pochopunupoBanue); 25, 3aMoJIHUTh
pa3IMYHbIE CTIOCOObI OeCcKUCIOPOAHBIN 3Tall (TIIMKOJIN3, TaOIHILY «
MATAHUS KJIETOK U CIIUPTOBOE OPOKEHHUE); TIOJIHOE MUTaHUE
OpPraHu3MOB; TAOJIHIIBI C KHUCJIOPOJIHOE pacllenIeHUE, WIH KIIETKI»
M300pakKeHUEM 3€JIEHBIX KJIETOYHOE JIbIXaHHE.
pacteHuii, GakTepuii, CaeroBas 1 TeMHOBas (aza
OJTHOKJICTOYHBIX U ¢dorocunTesa, potocucrema I,
MHOTOKJIETOYHBIX doTocucrema II.
JKABOTHBIX, PACTCHUH
CUMOMOHTOB U Mapa3uTOB.
Tabmuiel,
WJUTIOCTPUPYIOIIHE
¢doTocunTes, repdbapHbIe
SK3EMILISIPBI PACTEHUH.
29 I'eneTnueckuit Ko, Tabmumna «Ctpoenne JTHK», ['eHeTHYECKHiT KOJI, KOJIOH, N3yuuts § 26
(23) Tpauckpunusi. MO/IeTb-aNIlIMKalKs CHHTE3 AQHTUKOJOH, TPAHCKPUIILIUS,
Tpancnsmms. oenka. Tabmuma «CtpoeHue MIPOMOTOP, TEPMUHATOP,
JAHK», Mmoaens-anminKamms TPaHCIISIUSA, CTON-KO/IOH, MOJMCOMA.
CUHTE3 Oenka.
30 Perynsumst Tpanckpumniuu u | Tabauibl 1 CXeMBl, OnepoH, CTPYKTYPHBIE T€HBI, N3yuuts § 27,
(24) TPAHCISIUU B KIIETKE. WUTIOCTPUPYIOIIHNE CUHTE3 omepaTop, pernpeccop. OTBETUTH HA
Oernka, CTPYKTypy OnepoHa BOIIPOCHI Ha
U ero pabory. ctp. 105.
31 B3aumocBs3b cTpoeHus u N3yuuts
(25) KU3HEAEATEILHOCTH «Kpatkoe
KJIETOK. (0000Iaron i coJIepKaHue
YPOK) TJIaBBD).
3. Pa3MHOKeHHE U MHAUBUAYAJbHOE PAa3BUTHE OPraHu3MoB (74.)
32 JKW3HEeHHBIN UK KIETKH. Mogens JJHK, TaGnuirs! JKn3HEeHHBIN UK KIETKH, N3yuuTs § 28,
Q) «OKu3HEeHHBIN TTUKIT MUTOTHYECKUHN ITUKJI, allOTTO3, MOBTOPUTH
KIIETKU», «Y IBOCHUE uHTep(dasza, MPEeCUHTETUYECKUI yueOHBIN
mounekynbl JJHK», monens- MIEPHUO/I, TOCTCHHTETUYEC-KHA MaTtepuai o

allIlINKaIusa «I[eJ'ICHI/Ie
KICTKN».

nepuona, perijinkamnusi.

XpoMocoMax u
KapuOTHIIE U3
§ 14 (ctp. 59-
60).
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Murto3 1 aMuTo3.

Mopens JIHK, Tabnuna,

Kaprokunes, IUTOKHHE3, BEPETEHO

N3yuuts § 29,

2 WILTIOCTpUpYomias Ga3sl JICTICHUS], aMHUTO3. OTBETUTH HA
MHUTO3a, MOJIEIIb- BOIIPOCHI Ha
anrukanus «/lenenune ctp. 113.
KJICTKI.
34 [IpoBepounas pabota MMOBTOPEHUE
3) «buonornueckoe 3HaUCHHE
MHTO32»
35 Meiios. Tabnuiipl, Meiio3, koubroranus, kpoccuurorep. | Uzyunts § 30.
(@) WLUTIOCTPUPYIOIIHE CTaHH
MHUTO3A.
36 DopMBbI pa3MHOKEHUS Tabmupl, becnionoe u BereratuBHOE N3yunts § 31-
(5) opranu3mMoB. becrosoe WJLTIOCTPUPYIOIIHE pasMHOXeHHE. ['aMeTslI, 33, OTBETUTH
pazmHoxenue. [TosoBoe Oecriooe pa3MHOXKEHUE, repmMadpoUTHI, KOHBIOTAITHS, Ha BOIPOCHI HA
pa3mHoxeHue. Passutne KOMHATHBIE PaCTEHUS, KOILYJIALIMS, SUYHUKHA, CEMEHHUKMU. ctp. 118.,cTp.
MOJIOBBIX KJIETOK. dboTorpaduu pacTeHUH. ["ameTorenes, ooreHes, 124,
CIIEpMAaTOTEHE3, HAallPaBUTEIbHBIE 3anoaHUTh
TEJbIIA. TaOIHITy
« DopMmbl
Pa3MHOKEHHSD
37 O1u1010TBOpEHHE. Tabmuiel, OMm1o010TBOpPEHUE, 3UTOTA, N3yuuts § 34,
(6) WUTIOCTPUPYIOILIKE MTPOLIecCe 3apO/IbIIIEBBIN MEIIOK, ABOHHOE 03HAKOMHTbHCS
OTUIOIOTBOPEHUS Y OTUIOIOTBOPEHUE IIBETKOBBIX co cTaThéil 0
YKUBOTHBIX, TBOMHOTO pacTeHuii, MaKpOCTIOPbI, MBUTBLIEBOE | TApTEHOTEHE3e
OIUIOJJOTBOPEHHUS Y 3€pHO, METrachopbl (cTp. 128).
[[BETKOBBIX PACTEHUH,
MO/IETIH 1IBETKOB
MOKPBITOCEMEHHBIX
pacTeHuii, repoapHbIe
SK3EMIUISIPBI LIBETYIIUX
pacTEHUN.
38 OnToreHes — Tabmuisl, OHTOreHes, TUIbI OHTOTE€HEe3a, Taauu | U3yuuts § 35-
@) WHJIMBUIyaJIbHOE PAa3BUTUE | WILTIOCTPUPYIOIINE OHTOT€HE3a, UX OCOOCHHOCTH, 37, 3an0JHUTH
OopraHusma. OCHOBHBIE CTa/IUU MeTamop¢o3, MIareHTa. TabnuIy

WnauBuyanbHOE pa3BUTHE.
OMOpPHOHAJIBHBIHN EPUOI.

OHTOIEHE3a, NPSAMOE U
HEIPsIMOE PA3BUTHE Y

Mopyna, 61actyna, 61acTOLeNb,
racTpyia, Herpyna, SKToJiepma,

« OHTOTEHE3»




[TocTaMOproHaTBHBIH
MEPUOI.

JKUBOTHBIX, MOJCITb-
amuinkanusg «Pa3sMHOKEHUE
Y Pa3BUTHE XOPAOBBIX».

SHTOJIEpMA, Me30/IepMa,
AMOpPUOHANIbHASI UHTYKIIHS.
[Tepnoapl OCTIMOPHOHATIEHOTO
Pa3BUTHUS: FOBCHIIbHBIMH,
myOepTaTHBIN, CTAPCHHE; TPSIMOE U
HENPSIMOE Pa3BUTHE.

4. OCHOBBI reHeTUKH (224.)

39 Hcropus pazsutus Tabau1el, WILTIOCTPUPYIOLIKE I'uOpunonoruueckuit MeTo, N3yuurts § 38,
1) TeHETHKH. ombITH . Mennens; CKpEUINBaHHE, YNCTHIC JINHHH. OTBETHUTH Ha
I'uOpunonornueckuit MIOPTPETHI YYEHBIX- BOIIPOCHI Ha
METO/I. T€HETHKOB. ctp. 142.
40 3aKOHOMEPHOCTH Tabmuia «MoHoruOpHUIHOE AnnenbHbIE T€HBI, TOMO3UTOTHI, N3yuuts § 39.
(2 HaCJIeJOBaHMUSI. CKpEIINBAHKE»; MOJICITh- reTepO3UrOThI, TOMUHAHTHBIC U
MoHorubpumHoe anTUTAKAIHS «3aKOHBI pelecCUBHBIC TIPU3HAKH, 3aKOHBI:
CKpelllMBaHHUE. Menpens». ennHooOpa3usi, pacllerieHus,
YUCTOTHI FAMET.
41 MHokecTBeHHEIE aJIeNIH. | TaOJHIIbl, CXEMBI, MHOKeCTBEHHBIN aJIJICIIH3M, NzyuuTts § 40,
3) Ananusupyroriee WUTIOCTPUPYIOIIKE KOJJOMUHHUPOBAHHE, HETIOJHOE OTBETUTH Ha
CKpelllMBaHHUE. MPOSIBIIEHUE HACTIET0BAHUS JTOMHUHHUPOBAHHE, BOIPOCHI Ha
MHO>KE€CTBEHHBIX aJJICIICH. CBEpPXJIOMUHHPOBaHUE, (DEHOTHTI, ctp. 149.
TeHOTHUII, aHATTU3UPYIOIIIee
CKpelruBaHue, reHo(OH T BUJA.
42 [IpakTrueckas padota Tabmuma «MoHoruOpHUIHOE AnenbHbIe T€HBI, TOMO3UTOTHI, [ToBTOpHUTE §
4) «PeleHne reHeTHYECKUX | CKPEIIMBAHHE» reTepO3UTOThI, JOMUHAHTHBIE U 38-40, pemuthb
3a/1a4 Ha MOHOTHOPHUIHOE perieccuBHbIC TPU3HAKY, IPABUIIO 3a1auy B
CKPEILMBAHUEY. ennHooOpasusi, MpaBUiIo TeTpaju.
pacIeryIeH s, 3aKOH YUCTOTHI
ramer.
43 JurubpunHoe TaOnu1ibl, WITIOCTPUPYIOLIHE Pemérka Ilennera, 3akoH N3yuurts § 41,
(5) CKpelIrBaHue. 3aKOH 3aKOHBI HACJIEICTBEHHOCTH; HE3aBUCHMOT'0 HACJe0BAHUs MOJIrOTOBUTh
HE3aBUCHMOTO MO/J1eJTb-aNIINKAIHS MPU3HAKOB. OTBETHI Ha
Haclle/IOBaHUs NMPU3HAKOB. | «3aKOHbI MeHens». BOIPOCHI Ha
ctp. 150.
44 [IpakTuyeckas pabora AnnenbHbIe TeHbl, TOMO3HUTOTHI,
(6) «PerieHne reHeTHYECKIX reTepO3UrOThl, JOMUHAHTHBIE U

3a/1a4 Ha JUTUOPUTHOE
CKpEIIMBAHUE.

pelLieCCUBHBIC TIPU3HAKHU, 3aKOHBI:
eMHo00pa3us, paculeruIeHus,




YUCTOTHBI T'aMCT.

45 XpoMOCOMHast TeopuUs Tabnuia ¢ OCHOBHBIMU 3akoH MopraHa, XpoMOCOMHast N3yuurts § 42,
(7) HaCJIEICTBEHHOCTH. HOJIOKEHUSAMHU XPOMOCOMHOM TEOpHs HACJIECTBEHHOCTH, U3YYUTH CTP.
TEOPHUH HACJIEICTBEHHOCTH. KPOCCHHI'OBEpP, T€HETHYeCKHe KapThl. | 154.
46 B3anmonericteue Tabau1el, WILTIOCTPUPYIOLLIKE JononnurensHoe B3aumozeiicteue, | Msyuuts § 43,
(8) HeaJUIETbHBIX TCHOB. BCE CITy4ad B3aMMOICHCTBHS AMHCTA3, TOJIUMEPHS, OTBETHUTH Ha
HeaJUICIbHBIX TEHOB. TUICHOTPOITU3M. BOIIPOCHI Ha
ctp. 157.
47 [urommazmarnyeckas Tabnuipl, WIUTIOCTPUPYIOIIHE [Murommazmaruyeckas NzyuuTs § 44,
9) HACIIE/ICTBEHHOCTb. IPOSIBIICHUE HEXPOMOCOMHOM HACJIE/ICTBEHHOCTb. MOBTOPUTH §
HACJIE€ICTBEHHOCTH. 17.
48 I'enernueckoe Tabmuia «I'eneTnueckoe [Ipr3Haku, CUETIIEHHBIE C TTOJIOM; N3yunts § 45.
(10) OTIpeieNIeHuE T0JIa. OTIpe/IeIICHUE TIOJay. ayTOCOMBI, TIOJIOBBIE XPOMOCOMBI,
reTeporaMeTHbIN Mo,
TOMOTaMETHBIN TOJI.
49 [IpakTrueckas padota Tabmua «MoHorubGpuIHOE Pemérka Ilennera, 3akoH Pemuth
(11) «PeleHne reHeTHYECKUX | CKpEIIMBaHHUE», TaOIHIIa HE3aBHCHMOTO HaCIlIeJIOBAHUS 3a1auy B
3aauy. «['eneTnueckoe onpeaeaeHue MPU3HAKOB. TETpaju.
MOJIay.
50 [IpakTuueckas padota Pemuth
(12) «Pemenne reHeTHIECKUX 3a1auy B
3aauy. TETpaJIu.
51 N3MeHYnBOCTS. Tabmuipl, WIUTIOCTPUPYIOIIHE N3mMeHYnBOCTh, HOpMa PEaKInH, W3yauts § 46.
(13) BU/JIbl U3MEHUHUBOCTH. MOAU(HUKAITMOHHAS U3MEHYNBOCTb,
52 HacnencrBennas Tabmu1sl, WILTIOCTPUPYIOIIKE H3MeHYnBOCTh, HOpMa PEAKIIHH, [ToBTOpeHue §
(14) U3MEHYUBOCTH BU/BI N3MEHUYUBOCTH. MO U (UKAITMOHHAS U3MEHUYHNBOCTb, 46
HACJIEJICTBEHHAs! H3MEHYHUBOCTD, Jlomoun.
KOMOMHATHBHASI U3MEHUUBOCTb, MaTepuan
MyTallMOHHAs! H3MEHYHUBOCTb. JOKJIa
53 HenacnencrBennas TaOnu1ibl, WITIOCTPUPYIOLIHE W3MeH4YnBOCTD [ToBTOpeHue §
(15) W3MEHYUBOCTh BH/Ibl U3BMEHUNBOCTH. 46
Jomom.
MaTepuan
JOKJIa /1
54 JlaboparopHas paboTa KomHuatHsie pacTenus, Jlaboparopnas | I3MEHYHUBOCTh, HOpMa PEAKIIHH, [ToBTOPUTH §
(16) «Onucanue ¢peHotuna repOapHbIe IK3EMILISPHI pabora 4 MoM(UKAIIMOHHAS] U3MEHYUBOCTh, | 46.
KOMHATHBIX U pacTeHHIA. «Onucanue HACJICICTBEHHAs H3MEHYHMBOCTb,




CEJIbCKOXO03SIMCTBEHHBIX
pacTeHun».

denotuna
KOMHATHBIX U

KOMOHHaTHBHAas HU3MCHYHNBOCTD,
MyTallMOHHAaA U3MCHUYUBOCTb.

CeNbCKOXO35M-
CTBEHHBIX
pacTeHun».
55 JIaGoparopHas paboTa Tabnuna «BapuanroHHbIH JlaGopatopnast | Bapuanmonnsiii psia, Bapuanuonsas | Opopmuts
a7 «[TocTpoenue PSAI ¥ BapUalMOHHAS pabora 5 KpUBasi, y3Kas ¥ IHUPOKasi HOpMa n1abopaTopHYIO
BapHALMOHHOTO psia U KpHBas», ceMeHa pa3nnuHbix | «[locTpoenne | peakumu. pabory.
BAPUALIMOHHON KPUBOI». C/X KYJABTYP. BApUALMOHHO-
TO psiia u
BapHaAllMOHHOMN
KpHBOW.
56 Bunsr myranmii. Tabmu1el, WILTIOCTPUPYIOLIKE I'ennsble, xpoMOCOMHBIE U TeHOMHBIE | M3yunts § 47,
(18) BH/IbI MYTAIIHOHHOM MYTAIAW; BHIBI XPOMOCOMHBIX MTOBTOPUTH §
W3MEHUYUBOCTH, (hoTorpadun MYyTAalui: yrpaTa, Aeaenus, 46.
MYTaHTOB B )KMBOW IPUPO/IE. TYTUTUKAIUS, THBEPCHUS,
TPaHCIOKAIS; TOJUTUIOUAMSL.
57 Hacnencreennsie Jlomnon.maTepu
(19) 00JI€3HH, CIETIJICHHBIE C an
I0JIOM
58 [TpyuumHBl MyTaIUH. TabmuIbl U CXeMBbI, MyrareHnnbie (GaKTOpHI, N3yuuTs § 48,
(20) Comaruyeckue u WUTIOCTPUPYIOILIKE COMaTHYECKUE U TeHEepaTUBHbIE MOBTOPUTH §
reHepaTUBHBIE MyTallUU. COMaTH4YeCcKue 1 MYyTallly, JeTaJbHbIE, 47.
reHepaTUBHbIE MYTallUU, MOJIyJIeTalIbHbIE, HEUTpaJIbHbIE U
pa3zHooOpa3ne MyTalluOHHBIX MI0JIE3HBIE MYTAIIHH.
(bakToOpoB.
59 Jlnarmoctuka Myrauui IIpe3enTanus, BUICOPOTUK Jomon.
(21) Marepua,
JIEKIUS
60 3aKOHOMEPHOCTH TaOmuIel TEMBI, PUCYHKH H [ToHSATHS ¥ TEPMHUHBI TEMBI. N3yuuth TekcT
(22) HACJIEICTBEHHOCTH U ¢dororpadun opraHu3MOB ¢ Ha cTp. 173-
W3MEHYMBOCTH pa3IMYHBIMU BUJAMU 174.
(oboOraromuii ypox) U3MEHYHBOCTH.
5. I'eneTnka 4yesoBeka (4 4.)
61 MeTo b1 HccTeTOBaHUS TabmuIe! U CXEMBI, Mertosl uccienoBaHusi reHeTuku | M3yuuth §
1) TeHETUKH YeJIOBeKa. WITIOCTPUPYIOLIHE YeJloBeKa: reHealornuecKHid, 49,
0COOEHHOCTH NOMYJSIIUOHHBIN, OJM3HELOBBIH, MOATOTOBUTH




METO/IOB, C TOMOIIBIO IIUTOT €HETHYECKUH, JOKJIAJTBI
KOTOPBIX U3y4arOTCs OMOXMMHYCCKUH.
3aKOHOMEPHOCTH
HaCIIeIOBaHHS
IPU3HAKOB Y€JIOBEKa.
62 I'eneTuka u 310poBbE Tabmuupl, I'ennble 3a001€BaHus, ayTOCOMHO- | M3yuuTh §
2 YeI0BeKa. WLTIOCTPUPYIOIIHE JIOMUHAHTHOE HACJIeJIOBaHUE, 50,
MPOSIBIICHUE TEHHBIX CIETIEHHOE C TTOJIOM MOJITOTOBUTH
XPOMOCOMHBIX HacJieI0BaHUE, XPOMOCOMHBIE JaHHBIE TIO
3a00JI€BaHUI. 00s1e3Hu. POJIOCIIOBHBI
M.
63 JlaboparopHas paboTa Cxema JlaboparopHas OdopmMuts
3) «CocraBienue TeHEAIOrHYECKOT0 pabora 6 71ab0paTopHy
POIOCITOBHBIXY. JepeBa. «CocraBrieHue 10 paboTy.
POJIOCTIOBHBIX)
64 [Ipo6nems! rereTrueckoit | Tabmuibl, MenuKo-reHETHYECKOE N3yuuts §
4 0€30IMaCHOCTH. WILTIOCTPUPYIOIIHE KOHCYJIbTHPOBaHHE. 51, ctp. 183-
JOMUHUPOBaHUE U 184.
PEIeCCUBHOCTh
MHOTHX TIPU3HAKOB
YeIIOBEKA.
/. 3aKOHOMEPHOCTH KM3HHM HA OPraHM3MEeHHOM YpPOBHe (6 4.)
65 Opranu3m — OTKpbITast )kuBasi | TaOiuIbl 1Mo OpraHu3M Kak KUBasi CHCTEMA. Jlomod.
(@) cucteMa (brmocucrema) o01ei 6uooTHn KOMMOHEHTHI CUCTEMBI, X Marepua
YHUH3 B3aHMOJIEMCTBHE, 00eCIeYnBaroIiee J1.
IIEIOCTHOCTh JICKIIHS
OMoCHCTEMBI «OpraHnu3My. Perymsius
IPOIECCOB B OMOCUCTEME
66 [IpuMUTHBHBIE OPTraHU3MBI Tabmuis! u Pa3znoobpa3zue ¢hopm opraHmu3MoB: JHomnod.
(2 YHWH3 CXEMBl, OJIHOKJICTOYHBIE, MHOTOKJICTOYHBIC U MaTepua
WLTFOCTPUP YIOIITU HEKJIeTOUHbIe. bakTepuu kak T.
€ METO/Ibl OJIHOKJICTOYHBIE JA0STICPHBIC JICKIIHS
O610IOTHYECKOM OpraHU3MBI.

HayKH, CBOMCTBA
’KUBOT'0, YPOBHHU
OpraHu3anuu

JKUBOW MaTepuu,

Bupycs! kak He kieToyHas Gopma

sku3HH. OTIMYHUTENBHBIE 0COOCHHOCTH

OakTepuil ¥ BUPYCOB. 3HaUCHHE
OakTepuil ¥ BUPYCOB B MPHPOJIE




MOPTPETHI

Y4EHBIX-
€CTECTBOMCIIBITAT
enel u OMOJIOroB.
67 PacturenbHblii opranusm u ero | Tabmuisl 1o I';1aBHBIE CBOWICTBA PACTEHUN: JHomno.
3) 0COOCHHOCTH oOeit ouosnoruu aBTOTPO(HOCTH, HECTIOCOOHOCTD K marepua
YUH3 [Ipesenranus, AKTHUBHOMY NEPEABUKECHUIO, JL.
BUZICOMATEPHAITBI pasMeneHrne OCHOBHBIX YacTel — TIeKIHS
KOpHs U rodera
— B JIBYX Pa3HBIX cpeax.
Oco0OeHHOCTH PAaCTUTEHLHOM KIIETKU:
MPUHAIIKHOCTD K DYKapuOTaM,
HaJTHIHe
KJICTOYHOM CTEHKH, TUTACTH]T U
KpYIHBIX BakyoJiel. CriocoOsl
Pa3MHOXKEHHsSI PAaCTEHUI: MOJIOBOE U
Oecrmouoe.
Oco0eHHOCTH MOJIOBOTO PA3MHOKEHUSL.
Tunel 6ecrosoro pa3MHOKEHUS:
BEreTaTUBHOE, CIIOpa MU, JACJICHUEM
KJICTKU HaJIBOE
68 Opraau3mel apctBa rpuooB 1 | Tabmauiibl mo ['pulsb1, BX CXOJACTBO C APYTUMH JHomo.
4) JTUIIAHHUKOB. oO1eit Ouonoruu AYKapUOTHUYECKUMHU OpraHu3MaMu — Marepua
YUH3 [Ipe3enTanus, PaCTeHUSIMU M )KUBOTHBIMU — U I
BUJICOMATEPHAIIBI oTnnune oT Hux. Cnenududeckre TeKIUs
CBOMCTBA
rpuboB. MHOTOOOpa3Ke 1 3HAUCHUE
rpuOOB: MJIECHEBBIX, UISMIOYHBIX,
Mapa3suTUYECKUX. JINIIAaNHUKN KaKk
0C00bIEe CHMOMOTHYECKHE OPTaHU3MBI;
UX MHOrooOpa3ue U 3HaueHue
69 JKuBOTHBIN OpraHu3M U €ro Tabmu1s! o Oco0OeHHOCTH KUBOTHBIX OpraHu3MoB: | Jlomod.
(5) 0COOEHHOCTH oOmieii buonoruu MPUHAICKHOCTH K 3YKapHuoTaM, MaTtepua
YUH3 [Ipe3enranus, reTepoTpoHOCTh, CHOCOOHOCTH T.
BUJICOMATEPHAIIBI K aKTUBHOMY IEPEIBIKEHUI0, 3a00Ta 0 | JIEKIIUA

MMOTOMCTBE, IOCTPOITKa XKuiauil (THE3,
HOD). /leneHne KUBOTHBIX TIO CIIOCO0aM




IIO6BIBaHI/IH MMUIIun: paCTUTCIIbHOSAOHBIC,
XHUIIHBIC, MTAapa3UTUICCKHUC,
nagajJbIIUKN, BCCAOAHBIC

70
(6)

CpaBHeHHE CBOICTB
OpraHu3Ma 4uejioBeKa
JKUBOTHBIX
OO0111e010I0THUECKHE
3aKOHOMEPHOCTH,
MIPOSIBJISIFOIIAECS HA
KJICTOYHOM, OpPraHU3MEHHOM
YpOBHE

Tabnuue! 0o
oOmrer ononoruu
[Ipesenranus,
BHJIEOMAaTEpHUaIbI

THIBI pa3MHOKEHUS: TIOJIOBOE U
6ecronoe. OCOOEHHOCTH MOJIOBOTO
Pa3MHOXKCHUA: CIIUAHUEC MYKCKUX U
KECHCKUX

ramerT, oIuI0I0TBOPEHKE, 00pa3oBaHue
3UroThl. becnosioe pasMHoOKeHuE:
BEreTaTMBHOE, 00pa30BaHKE CIIOP,
JIeJICHUE KJIETKU HaJBOE.
buonornueckoe 3Ha4€HHE MMOJIOBOTO U
oecmosioro pazMuokeHusi. CMeHa
MTOKOJICHUI

— 0€ecIoJI0TO U TIOJIOBOTO — Y
KUBOTHBIX U PAaCTCHUU

oo
Marepua
I
JICKIOUA

5. WK TIpHA OTCYTCTBUH OIINOOK, HO TIPH HAJIMINH YEThIPEX-TSITH HemodeToB. OTMeTka "'2" cTaBUTCS, €C/IM YYEHHK: 1. TOMyCTHII YUCI0 OMMMOOK U HEIOYETOB

MIPEBOCXOISIIEE HOPMY, IIPA KOTOPOM MOXET OBITH BEICTaBJICHA OIeHKa "3"; 2. MM €CITH IPaBHJIEHO BBITOIHIUT MEHEE TIOJIOBUHBI PAOOTHI.

O1eHKa BBINIOJHEHHUSI TECTOBBIX 3aIaHU .

OTMerKa «5»: ydaiuiics BBITIOIHWII TeCTOBbIC 3a7anus Ha 91 — 100%.

OTMerka «4»: ydaiuiics BBITOIHUI TecToBbIe 3a1anus Ha 71 — 90%.
OtMerka «3»: ydaluiics BBITOIHUI TeCTOBBIe 3a1anus Ha 51 — 70%.

OtMmerka «2»: yyaluiics BBIIOIHIII TECTOBBIE 3aaHus MeHee ueM Ha 51%.
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