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YUYEBHO-METOIWYECKHI KOMILJIEKC

[Tpennaraemast pabouasi mporpaMmma peain3yercs MpHu UCIoIb30BaHUK yueOHUKOB «bromorus. 10 kmace» u «buonorus. 11 kmace» moj
penakuueit mpodeccopa B. B. Ilaceunnka. [Iporpamma coctaBiieHa B COOTBETCTBHH ¢ TPEOOBAHUSIMHU K pe3yJbTaTaM CPEJHET0 o0Iero oopa3oBaHus,
yTBepkaeHHBIMU DeepanbHbIM roCy1apCTBEHHBIM 00pa30BaTebHBIM CTAHAPTOM CPEIHETO

oO1ero oopa3oBaHusl.

[Iporpamma pa3paboTana ¢ y4€ToM aKTyallbHBIX 33/1a4 00y4YeHHsI, BOCIUTaHUS U pa3BUTUs oOyuatomuxcs. [IporpaMMa yuuTheIBaeT ycioBus,
HGO6XOHI/IMBIG JJI pa3sBUTUSA JIMYHOCTHBIX W ITO3HABATCIJIBHBIX KAY€CTB O6y‘IaIOHH/IXC$I.
[TporpaMMa BkItOUaET 0053aTENBHYIO YaCTh YUeOHOTO Kypca, U3NI0KEeHHYI0 B «[I[puMepHOil OCHOBHOM 00pa3oBaTenbHON MporpamMMme 1Mo OHOJIOTHH Ha
YpOBHE cpeiHero o01ero oopazoBanus» U paccuntana Ha 70 yacoB B 10 kiracce u Ha 66-68 yacoB B 11 kiacce. B mporpamme comepxutcs
MIPUMEPHBIN MepeueHb JJa00PATOPHBIX U MPAKTUIECKUX PabOT, He BCE U3 KOTOPBIX 00s3aTeIbHBI I BHITIOTHEHUS. Y YUTENh MOXKET BBIOPATh U3 HUX

[TOACHUTEJIbBHA A 3AITMCKA

TC, JId MPOBEACHNA KOTOPBIX €CTh COOTBECTCTBYIOIIHE YCIIOBUSA B IIKOJIC.

Kuaace ABTOp HaszBanue N3pareanLcTBO roj
10-11 A.A. Kamenckuii, E.A. O6mas 6uonorus. 10-11 M.: Ipoda 2010-2018
KpukcyHnos, KJ1acc
B.B. ITaceunux
Yuurejasi-npeiMeTHUKHA
Ne 05(0) CTax KAaTeropust
1 Pe3BanoBa Haranbs 24 BBICIIIAS
JMuTpueBHa




OcBoenue mporpamMmmsI 1o 6HOHOFHI/I 06ecnqu/IBaeT OBJIaAC€HUC OCHOBaMH y‘-ICGHO'I/ICCHeI[OBaTe.HBCKOf/'I ACATCIIBHOCTH, HAYYHBIMH MCTOAAMU
PELICHUS Pa3InYHBIX TCOPETHUCCKHUX U TPAKTHYCCKUX 3a71ad.
N3ydenne 6monoruu Ha 6a30BOM YpOBHE OPUEHTHUPOBAHO Ha oOecredueHrne 001meo0pa3oBaTebHON U OOMIEKYIbTYPHOM MOATOTOBKH BBIITYCKHUKOB.
Ha 6a30BoM ypoBHe u3yuenue npeamera «buonorus», B 4acti GOpMHUPOBAHHS Y 00yUarOMIMXCsl HAYYHOTO MHUPOBO33PEHHSI, OCBOCHHSI O0IIEHAYYHBIX
MCTOHO0B, OCBOCHUA IMMPAKTUYCCKOTO ITPUMCHCHU A HAYYHBIX 3HaHPII>1, OCHOBAHO Ha MCKIPCAMCTHBIX CBA3AX C IIPECAMCTAMU 06J’IaCTeI>i CCTCCTBCHHBIX,
MaTeMaTHYEeCKUX U T'YMaHUTAPHBIX HAYK.

PaGouas nporpamma 1o 6MOJI0THH BKIIOYAET CIETYIOIMINE Pa3aebl:

. [losicHuTENnbHAS 3aMKCKA.

. Ob1mas xapakTepucThKa yueOHOro MpeaMeTa ¢ ONpeAeeHUEeM LeJeil U 3a/1a4 ero u3y4eHusl.
. Mecto kypca 61oa0ruu B y4eOHOM ILJIaHE.

. Pe3ynbrarel ocBoeHMs Kypca OMOJIOTUH — JIMYHOCTHBIE, ITPEIMETHBIE U METalpeIMETHBIC.

. Coneprkanuie Kypca OMOJIOTHH.

. [Imanupyemsble pe3ynbTaThl U3y4eHHs Kypca OMOIOTHH.

. KanengapHo-Temarnieckoe rmiaHupOBaHUE.

~N NN R W

OBIIAA XAPAKTEPUCTUKA YUEBHOI'O ITPEAMETA

B cucreme ectecTBeHHO-HayqYHOTO 00pa30BaHMs OMOJIOTHS KaK Y4e€OHBIH MpeIMeT 3aHUMAET BaXKHOE MECTO B (POPMHUPOBAHHUH: HAYYHON KapTHHBI
MUpa; GYHKINOHAIBHON IPaMOTHOCTH, HEOOXOMMOH JUIsl TOBCETHEBHOM JKU3HU; HABBIKOB 3710POBOT0 U 0€30I1aCHOTO I YEJIOBEKA U OKpYXKaroIei
cpensl 00pa3a )KU3HU; IKOJIOTUYECKOTO CO3HAHUS; IEHHOCTHOTO OTHOLLIEHUS K )KMBOW IIPUPOJIE U YETIOBEKY; COOCTBEHHOMN MO3UIIMU MO OTHOLIEHHIO K
Ouosiornyeckoit uHpopMaIy, NoIy4aeMoi U3 Pa3HbIX UCTOYHUKOB. M3yueHue OMoJoruu co3/1aeT yCIoBus U GOpMUPOBAaHUS Y 00y4atonXCs
MHTEJJIEKTYaJIbHBIX, TPaKJAHCKHUX, KOMMYHUKAIIUOHHBIX U HH(OPMALIMOHHBIX KOMITETEHIIHH.

N3yuenne kypca «buosorus» B crapiiei MIKoJI€ HAPaBIE€HHO HA PEUICHHUE CIEAYIOINX 3a1a4.
1) dbopmupoBanue cucTeMbl OMOJIOTMUYECKUX 3HAaHUN KaK KOMIIOHEHTA €CTECTBEHHO-HAYYHOU KapTHUHBI MUDA;
2) pa3BUTHE JIMYHOCTH O0YyJArOIUXCS, UX MHTEJIEKTyalbHOE U HPAaBCTBEHHOE COBEPILICHCTBOBaHHE, (JOPMHUPOBAHNE Y HUX TYMAaHUCTHUYECKHX
OTHOIIEHUH U KOJIOTUYECKH 11€JIECO00Pa3HOT0 OBEIEHUS B OBITY U TPYI0BOM 1€ATEIbHOCTH;
3) BBIpaOOTKY MOHUMAHHs OOILIECTBEHHOW TOTPEOHOCTH B Pa3BUTHH OUOJIOTHH, a TaKXKe (OPMHUPOBAHUE OTHOIICHHUS K OMOJIOTUH KaK BO3MOYKHOMN
obnacTtu Oyaymien MpakTHUeCKOU NesATeTbHOCTH.

Ilesin Ouonornueckoro oOpa3oBaHus B cTapiiei mkosie GopMyIupyrOTCs Ha HECKOJIBKUX YPOBHAX: II100abHOM, METApeAMETHOM, IMYHOCTHOM
U IPEeIMETHOM, Ha YpOBHE TpeOOBaHMI K pe3ylbTaTaM OCBOEHUS COJIEPKaHUs MPEIMETHBIX IPOrpamMM.

I'moGanbHbIe 11T OMOJIOTHUECKOro 00pa30BaHuUs SABIAIOTCS OOIIMMHU JUIsI OCHOBHOM M CTapIlIel HIKOJIbI U ONPEAEISIOTCS COLUATbHBIMU
TpeOOBaHUSAMH, B TOM YHCIIE U3MEHEHHEM COIMAIbHOM CUTyallul Pa3BUTUSL — POCTOM MH(OPMALIMOHHBIX MEPErpy30K, U3MEHEHUEM XapaKTepa u
CIIOCOOOB OOIIEHHUS ¥ COLIMATIBHBIX B3aUMOIEHCTBUM (0OBEMBI U CIIOCOOBI MOTydeHHsI HHOOPMAIK MTOPOKIAIOT Psii 0COOEHHOCTEH pa3BUTHA



COBPCMCHHBIX HOILpOCTKOB). HaI/I6OJIee MNPOAYKTUBHBIMU JIS1 pCHICHUSA 3a/ia4 PA3SBUTUA TOAPOCTKA ABJIAIOTCA COUOMOPAJIbHAA U UHTCIUICKTYyaJIbHAaA
B3POCJIOCTb.

[Tomumo 3TOTO, TIOOATBHBIE TIENTH (POPMYIIUPYIOTCS ¢ YUETOM PACCMOTPEHHSI OMOJIOTHYECKOTO 00pa30BaHUS KaK KOMIIOHEHTA CHCTEMBI
o0pa30BaHMs B LIETIOM, [I03TOMY OHH SBJIAIOTCSI HanOoJee OOIKMMHU U COLUATbHO 3HAYMMBIMHU.

C y‘léTOM BBIIIICHA3BAHHBIX IIOX0J0B I‘JIO6aJIbHLIMI/I neiaaMu OHMOJIOTMYECKOTO
00pa3oBaHUs SIBISIFOTCS:
— conuajau3danus 06yqa1011mx051 KaK BXOXJICHHUC B MUP KYJIBTYPBI U COITUAJIbHBIX OTHOI_HCHI/II;'I, O6€CH€‘-II/IBaIOH_[€e BKJIFOYCHUC yUAllIlUXCA B TY
WM UHYIO TPYIITY JIM00 0OLTHOCTh — HOCUTENS €€ HOPM, [IEHHOCTEH, OpUeHTAaIMil, 0OCBAUBAEMBIX B IIPOLIECCE 3HAKOMCTBA C MUPOM YKUBOM MPUPOIBL;
— NpuodIeHne K TTO3HABATEILHOM KYJIbTYpE KaK CUCTEME IMO3HABATEIHHBIX (HAYYHBIX) IIEHHOCTEH, HAKOIJICHHBIX 00IIECTBOM B chepe
OMOJIOrM4YEeCKON HAYKH.
[TomuMmo 3TOTO, OMONIOTHYECKOEe 00pa30BaHKE HA CTAPILICH CTYNIEHU TPU3BAHO 0OCCIICUHTD:
— OPHMEHTALMIO B CUCTEME 3TUYECKUX HOPM U [IEHHOCTEH OTHOCUTEIHLHO METOJIOB, PE3YJIbTaTOB U IOCTHXKEHUN COBPEMEHHON OMOJIOTHYECKON
HAyKU;
— pa3BUTHeE MTO3HABATENIbHBIX KAYECTB JINYHOCTHU, B TOM YHCJIE MTO3HABATEIbHBIX HHTEPECOB K U3yYEHHUIO OOIINX OMOJIOTMYECKUX 3aKOHOMEPHOCTEH 1
caMOMy IpoliecCy HAyYHOI'O TO3HAHMUS;
— OBJIa/IeHHe Y4eOHO-TT03HABATEIBHBIMU M IIEHHOCTHO-CMBICIIOBBIMU KOMIIETEHTHOCTSIMH JUIsl POPMHUPOBAHUS TO3HABATEIHHOM U
HPABCTBEHHOW KYJIbTYpbI, HAYYHOTO MUPOBO33PEHUS, & TAK)KE METOA0JI0OTHEN OMOJIOrMYECKOT0 HKCIIEPUMEHTA U AJIEMEHTapHBIMUA METOAaMHU
OMOJIOTMYECKHUX UCCIEIOBAHUNL;
— (l)OpMI/IpOBaHI/Ie 3KOJIOTHYECKOI'O CO3HaHUs1, HICHHOCTHOI'O OTHOLICHU K JKUBOM IIpHUpoAC U YCIIOBCKY.

Kypcy Ouonoruu Ha ypoBHE CpeHETO 001Iero 00pa3oBaHus MPEANIECTBYET KypC OMOIOTHH, BKIIFOYAIOIINI 3JIEMEHTApHBIE CBEJCHUS 00
OCHOBHBIX OHOJOrHYecKuX o0bekTax. CoaepxaHue Kypca OMOIOTHU B OCHOBHOM IITIKOJIE, CITYKHT OCHOBOM JJIsl U3y4eHHUsl OOITNX OMOJOTHYECKHIX
3aKOHOMEPHOCTEH, TEOpHii, 3aKOHOB, THITOTE3 B CTApIIEH IIKOJIE, TIe 0c000e 3HAUYCHHE TPUOOPETAIOT
MHPOBO33PEHUYECKUE, TEOPETUIECKUE TTOHSATHS.

Takum o0pa3om, cozepkaHre Kypca OMOJIOTHH B CTapIiei 1IKosie, 00Jiee MoJHO pacKphIBaeT 001Ire OMOIOTHYECKIE 3aKOHOMEPHOCTH,
MPOSIBIISIONIMECS HA PA3HBIX YPOBHIX OpraHU3aIluy KUBOW IPUPOIBI.

PE3VJIbTATBI OCBOEHMA KYPCA BMOJIOT' NN

JlesTenbHOCTh 00pa30BaTENBHOTO YUPEKIeHHS 00111ero 0opazoBaHusi B 00yueHUH OHOIOTHH B cpeiHel (TIOTHOMN) MIKOJIe TOKHA ObITh
HalpaBJieHa Ha JOCTKEHHE 00YJaroNUMUCS CIASAYIOMHNX JUYHOCTHBIX pe3yabTaToB!
1) peanu3anuu dTHYECKUX YCTAHOBOK MO OTHOIIEHUIO K OMOJOTHYECKUM OTKPBITUSM, UCCIICIOBAHUSM U UX PE3YNIbTaTaMm;
2) nmpu3HAHUS BBICOKOM IIEHHOCTH KU3HH BO BCEX €€ MPOSBIICHHSX, 3/I0POBBSI CBOETO U APYTHUX JIIOJICH, pealiu3allii YCTaHOBOK 37J0pOBOTO 00pasa
KU3HU;



3) chopMUPOBAHHOCTH MMO3HABATEIHHBIX MOTHBOB, HAIIPABJIICHHBIX HA TIOJy4YE€HUE HOBOTO 3HAHUS B 00J1aCTH OMOJIOTHH B CBSI3U C

Oyayuiei nmpodeccuoHanbHON AESITENFHOCTHIO UITH OBITOBBIMH MPOOIEeMaMU, CBI3aHHBIMU C COXPAHEHHUEM COOCTBEHHOTO 3/I0POBbS U AKOJIOTUYECKOM
0€30MacCHOCTH.

MeTtanpeaMeTHBIMH Pe3yJIbTATAMM OCBOCHHS BHIITYCKHUKAMU CTapIIel IKOJIbl 6a30BOro Kypca OHOJIOTHH SIBIISIFOTCS:

1) oBnazieHNe COCTABIIAIONIMMU UCCIIEI0BATEILCKON U MIPOSKTHOM JACSITEIbHOCTH, BKJIIOYAsi YMEHUS BUACTH IPOOJIEMY, CTABUTh BOIPOCHI,
BBIIBUTATh TUIIOTE3bI, JaBaTh OMPEIeICHUs] MOHATHIM, KilacCu(UUUpPOBaTh, HAOIIOIaTh, IPOBOIUTH SKCIIEPUMEHTHI, 1€TIaTh BHIBOABI U 3aKITIOYCHHUS,
CTPYKTYypUPOBATh MaTepual, OObSICHSITh, JOKA3bIBATh, 3alIUIIATH CBOH HJIEH;

2) ymenust paboTaTh ¢ pa3HbIMH UCTOUHUKAMU OMOJIOTMYEeCKON HHPOPMAIIUU: HAXOAUTh OMOJOTUYECKYI0 HH(DOPMALIMIO B PA3TUYHBIX HCTOUHUKAX
(TekcTe yueOHUKA, HAYYHO-TIOMYJISIPHOM TUTEpaType, OMOIOTUYECKUX CIIOBAPSX M CIPABOYHUKAX ), AaHATH3UPOBAThH U OLIEHUBATH HHPOPMAIIHIO,
peoOpa3oBbIBaTh MHGOPMAIUIO U3 OJIHOM POPMBI B APYTYIO;

3) clocOOHOCTH BBIOUPATH IEJIEBBIC M CMBICIIOBBIC YCTAHOBKH B CBOWX JICWCTBUSX M IMMOCTYIKAX 10 OTHOIICHHIO K )KMBOHW TIPUPOJIE, CBOEMY
3I0POBBIO U 3/I0POBBIO OKPYKAIOIIHX;

4) ymeHus aJIeKBaTHO MCIOJIB30BaTh PEUYEBbIE CPEICTBA JJIsl IUCKYCCUU U apTyMEHTAIlMU CBOEH MO3UIIUU, CPABHUBATH PA3HBIC TOUKH

3pEHHUs], APTYMEHTUPOBATh CBOKO TOUKY 3PEHUS, OTCTAUBATh CBOIO MO3ULIHIO.

IIpeaMeTHBIMM pe3yJIbTATAMHU OCBOCHUS BBHIITYCKHUKAMU CTapIllel MIKOJIbI Kypca OHoaoruu 6a30BOro YPOBHS SIBIISIOTCS:

B nosnasamenvnoii (unmennekmyanvhoii) cgpepe:

1) xapakTepucTHKa coAep)aHus OMOJIOTHYSCKUX Teoprid (KIeTOYHAsI, SBOIOIIMOHHAs Teopus JlapBuHa); yaenus BepHaackoro o Ouocdepe;
3aKOHOB MeHensi, 3aKOHOMEPHOCTEH H3MEHYMBOCTH; BKJIaa BHIAAIOIINXCS YUYEHBIX B Pa3BUTHE OMOIOTUYECKON HAYKH;

2) BBIJICTICHUE CYIIECTBCHHBIX MTPU3HAKOB OMOJIOTHUECKUX OOBEKTOB (KJIETOK: PACTUTEIBHBIX U )KHBOTHBIX, TOSACPHBIX U SIICPHBIX, TOJIOBBIX U
COMAaTUYECKUX; OPraHU3MOB: OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX; BHJIOB, 9KOCUCTEM, Onocdephl) U mpoieccoB (0OMEH BelIecTB, pa3MHOKEHUE,
NIeJICHUE KJIETKU, OTUIO0TBOPEHHUE, ACHCTBHUE HCKYCCTBEHHOTO U €CTECTBEHHOTO 0TOOPOB, (hOpMUPOBAHHE MPUCTIOCOOIEHHOCTH, 00pa30BaHKE BUJIOB,
KPYTOBOPOT BEILIECTB U NMPEBPALICHUS

SHEPTUH B IKOCHCTEMax u Ouocdepe);

3) oOBsicHeHHE posu OUONOTHH B (POPMHUPOBAHUH HAYYHOTO MHUPOBO33PEHHS; BKIIaAa OMOIOTHYECKUX TeOpuit B POPMUPOBAHNE COBPEMEHHOM
€CTECTBEHHO- HAyYHOUN KapTUHBI MUPA; OTPUIATEIILHOTO BIMSIHUS AJIKOTOJIsl, HIKOTHHA, HAPKOTHYECKUX BEIIECTB HA PA3BUTHE YEIIOBEKA; BIUSHUS
MyTareHOB Ha OPTaHU3M YeJIOBEeKa, SKOJOTHYECKHX (PaKTOPOB HA OPTaHU3MBbI; IPUYUH IBOJIOLNHU, U3MEHSIEMOCTH BUIOB, HAPYIICHUN Pa3BUTHUS
OpraHU3MOB, HACJIEJICTBEHHBIX 3a00JIEBAHUIA, MyTaIlui, yCTOMYMBOCTH M CMEHBI SKOCHCTEM;

4) mpuBeIeHNE J0Ka3aTeNbCTB (apryMEHTAIUs) €IUHCTBA )KUBOW M HEKUBOU MPUPOJIBI, POACTBA KUBBIX OPraHU3MOB; B3aUMOCBSI3€i OPraHU3MOB
1 OKPY>KaIOIIEeH cpefibl; HEOOXOIMMOCTH COXpaHEHHUsI MHOT000pa3usi BUJIOB;

5) yMeHUe ToJIb30BaThCsl OMOIOTHYECKON TEPMUHOIOTHEN I CUMBOJIMKOM;

6) penieHne dIeMEHTAPHBIX OMOJIOTHYECKUX 3a7a4; COCTABICHUE AIEMEHTAPHBIX CXEM CKPEIIUBAHUS M CXEM MepEeHOCa BEIIECTB U DHEPTUHU

B DKOCHCTEMax (LIeTI MTUTAHHUS);

7) onucanue ocoOeit BUIOB IO MOP(HOIOTHIECKOMY KPUTEPHUIO;

8) BBIBIIEHHE U3MEHYHBOCTH, IPUCIIOCOOJICHU OPTaHU3MOB K cpe/ie OOUTaHUs, UCTOYHIKOB MYTareHOB B OKPYKaloIIel cpeie

(KOCBEHHO), aHTPOTIOTEHHBIX U3MEHEHUN B YKOCHCTEMAaX CBOEH MECTHOCTH; U3MEHEHUH B SKOCHCTEMAaxX Ha OMOJIOTUUECKUX MOJIEISIX;



9) cpaBHEHHE OMOJIOTHYECKIX O0BEKTOB (XUMUYECKHI COCTAB TEJ KUBOU M HEKUBOUM MPUPOIBI, 3aPOIBIIIT YEITOBEKA U JPYTHX MIICKOMUTAIOIINX,
MIPUPO/IHBIE SKOCUCTEMBI U arpOIKOCUCTEMBI CBOEH MECTHOCTH), MMPOLIECCOB (€CTECTBEHHBIN U UCKYCCTBEHHBIA OTOOPHI, I10JIOBOE U Oecronoe
pa3sMHOXKeHHUs1) U (HOPMYTHPOBKA BHIBOJIOB HA OCHOBE CPABHEHUSI.

B yennocmmuo-opuenmayuonnoi cghepe:

1) aHanM3 1 OIIEHKA PA3JIUYHBIX TUIIOTE3 CYIIHOCTH )KU3HH, TIPOUCXOXKICHUE YEIIOBEKA M BOZHUKHOBEHHUE JKU3HU, TII00ATBHBIX IKOJOTHUECKUX
npo0JieM U myTel X pelieHus, IoCaeICTBUNA COOCTBEHHOM NEATENIbHOCTH B OKpYXalollel cpeze; Onosornyeckoi nupopmanuu, noryqyaeMon us3
Pa3HBIX UCTOYHHUKOB;

2) OlleHKa TUYECKUX aCIIEKTOB HEKOTOPBIX UCCIEI0BAaHUM B 00J1aCTH OMOTEXHOJIOTHH (KIIOHUPOBaHHE, HCKYCCTBEHHOE OILIIOIOTBOPEHUE,
HaIPaBJIEHHOE U3MEHEHNUE TE€HOMA).

B cpepe mpyooeoii deamenvnocmu: oOBIaieHNe YMEHUSAMU U HaBBIKAMH MOCTAHOBKU OMOJIOTMYECKUX SKCIEPUMEHTOB U 00BICHEHUS X
pe3yJIbTaToB.

B cpepe pusuueckoit desamenvhocmu: 060CHOBaHKE U COOTIOACHUE MEP MPOQPIIAKTUKN BUPYCHBIX 3a00JI€BaHMiA, BPEIHBIX TPUBBIYEK
(KypeHue, ynotpeOiieHue aaKoros, HAPKOMaHHMsI ); IPAaBUII TOBEJICHHS B OKPYKAIOIICH cpefe.

COHAEPXXAHUE KYPCA BUOJIOT'MN

Buosiorusi Kak KOMILIEKC HAYK O "KUBOM NpHpoae

buonorus kak KOMIUIEKCHasI HayKa, METO/bl HAYYHOTO [TI03HAHUs, UCIIOJIb3yeMble B Onosoruu. Cospemennvie Hanpagienus 8 OUoI02uu.
Ponb Guonoruu B hopMupOBaHUU COBPEMEHHOM HAyYHOU KapTUHBI MUPA, IPAKTUUYECKOE 3HAUCHUE OMOJIOTMYECKUX 3HaHUM. buonoruueckue cuctemsl
KaK MpeIMeT N3ydeHHs] OMOJIOTHH.
CTpykTypHBbIe U QYHKIHOHAIbHbIE OCHOBBI KU3HHU

MonekynsipHble OCHOBBI )kM3HH. Heopranuueckue BemiecTa, ux 3HaueHne. OpraHndeckue BeuecTna (yriaeBo/bl, JUIUAbI, O€lKU, HYKJI€HHOBBIE
kuciotsl, AT®) u ux 3nauenue. buononumepsl. Jpyeue opeanuueckue sewyecmsa kiemxu. Hanomexunonozuu 6 buonozuu.

[uTosiorusi, MeTo b1 HUTONOTUH. POJIb KJIETOUHOM TEOPHUH B CTAHOBIICHHH COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI Mupa. KieTku npokapuot
1 3ykapuoT. OCHOBHBIE YaCTH ¥ OPTaHOMIbI KJIETKU, UX (PYHKIUU.

Bupycsl — HekserouHas (opma KU3HU, MEPBI TPOPHUIAKTUKY BUPYCHBIX 3a00J€BaHUM.

XKuznenesrenbHocts KineTku. [Inactuyeckuii oOmeH. @oTocuHTe3, XeMocuHTe3. bruocunTes Oenka. DHepreTuyeckuii oOMeH. XpaHeHue, nepeaadya
U peaju3alus HacleACTBeHHON nHpopManuu B kieTke. ['enernyeckuit koa. I'eH, reHoM. ['enomura. Bruanue naproeennvix ewyecme na npoyeccol 6
K1emxe.

Kinerounsrii nuki: uatepdasa u genenve. MUTo3 u Meiios, nx 3HaueHne. ComaTHuecKre U MOJIOBbIE KIETKH.

Opranusm
Opranusm — eauHOoE LIEINOE.
KuznenestenpbHOCTh Opranu3Ma. Perymsius GyHKIuii opraHu3Ma, ToMeocTas.



PazMHoOxeHHe oprann3MoB (Oecronioe u mosnoBoe). Cnocodwvl pazmuodcenus y pacmenutl u sHcusomuvlx. IHIUBUIYaIbHOE PA3BUTHE OPraHU3Ma
(oHTOrenes). [IpuunHbl HapyHIeHUH pa3BUTUA. PerpoayKTHBHOE 3/J0POBbE YEI0BEKa; MOCIEICTBHS BIUSHUS aJIKOT0JIsl, HUKOTHHA, HAPKOTUYECKUX
BELIECTB Ha YMOPUOHAJILHOE pa3BUTHE YeNoBeKa. JKuznennvie yuxivl pasHvlx pynn opeanusmos.

I'eneTuka, MeTobI FeHETUKH. [ €HETHYECKAsE TEPMUHOJIOTHS U CUMBOJINKA. 3aKOHBI HacIeACTBEHHOCTH . Mennens. XpoMocoMHas
Teopus HacieacTBeHHocTU. Onpenenenue noja. ClemIeHHOE ¢ II0JIOM HACJIE10BaHUE.

I'enetnka yenoBeka. HacieacTBeHHble 3a00J1€BaHuUS YEIOBEKA U UX MPEAYNPEKICHUE. DTUUECKUE aCIIEKThl B 00JaCTH MEIULIMHCKON T€HETHKH.

I'enotun u cpena. Henacnencrsennas uaMeH4nBocTh. Hacnencreennas n3sMeH4nBOCTh. MyTranuu. MyTareHsl, X BIMSHUE Ha 3JOPOBbE YEJIOBEKA.

JlomecTukanus 1 cenekuus. Merosl cenekuuu. buotexHosorus, e€ HalpaBiIeHUs U NEPCIEKTUBbI pa3BuTHs. buobesonacnocme.

Teopus 3BoIOLUH

Pa3BuTHie 3BONIOIMOHHBIX UEH, 3BOMOLNOHHAA Teopus Y. Jlapeuna. CuHTeTHYecKas Teopus 3BOMOLNN. CBUIETENBCTBA HBOJIIOLMN KUBOU
pUpoabl. MUKpO3BOJIIOLUS U MakpolsBosonus. Bun, ero kpurepuu. [lonmynsus — sneMeHTapHas €AMHUIIA YBOJIIOLMHU. J[BHIKYILIME CHIIbI 3BOJIIOLUHY,
UX BIMSHME Ha reHO(GOH] nonymsauuu. HampasineHus 3BOTIOLUH.

MHoroo0pa3ue opraHn3MOB KakK pe3ysbTaT 3Boitouuu. [IpuHIMIB KiIaccuuKaim, CUCTEMaTHKA.

Pa3purne xu3Hu Ha 3emuie

l'unore3bl npoucxoxaeHUs KU3HU Ha 3emiie. OCHOBHBIE ATallbl ABOJIIOLIMK OPraHUYEeCKOro MUpa Ha 3eMJIe.

CoBpeMeHHbIE MPeJICTABICHUS O POUCXO0XKICHUH YeJI0BEKa. DBOJIIOLUS YeloBeKa (aHTpornorenes). JBumxkyune cuibl aHTpororeHesa. Pacel
YeJI0BEKa, UX MIPOUCXOXKACHUE U €IUHCTBO.

Opranu3msl 1 OKpysKaoas cpeaa

[IpucniocobneHnst OpraHu3MoB K JICHCTBHIO SKOJIOTUYECKUX (PaKTOPOB.

Bbuoreouenos. Dxocucrema. Paznoobpasue sxocucteM. B3anMooTHOIIEHUS NOMYJISALMHA pasHbIX BUIOB B 3KocucTeMe. KpyroBopoT BelecTs u HOTOK
SHEPTUM B SKOCHUCTEME. Y CTOMUMBOCTD M TMHAMUKA 3KocucTeM. [locaencTBus BIUsSHUS JesTEIbHOCTH YelloBeKa Ha 3kocucTeMbl. CoxpaHeHue
O61opazHo00pa3ns Kak OCHOBA YCTOMUYUBOCTH 3KOCUCTEMBI.

Crpykrypa 6nocepsl. 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHOChEpHI.

Kpyeosopomuwi sewyecme 6 buocgepe.

I'moGanbHBIE aHTpONIOreHHbIE U3MeHEeHUs B ouocdepe. [IpobiieMbl ycToUNBOrO pa3BUTHS.

Ilepcnexmuebi pazeumusi OUONOSUHLECKUX HAYK.

IIpumepHbIi IepedYeHb J1a00PATOPHBIX H MPAKTHYECKHUX Pa00T (HAa BLIOOP yuMTeJIs1):
. Ucnonp30BaHue pa3inyHbIX METOAOB MIPH U3YyYEHUH OMOJIOTUYECKUX OOBEKTOB.
. TeXHHKa MUKPOCKOITMPOBaHUS.
. 3ydeHune KIeToK pacTeHHI U AKUBOTHBIX O] MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenaparax U X OMUCaHHe.
. IIpuroroBnenue, paccMaTpuBaHUE U ONIMCAHUE MUKPOIPENAPATOB KIETOK PACTEHUI.
. CpaBHEHUE CTPOCHHUS KJIETOK pacTEHUI, )KUBOTHBIX, TPUOOB U OaKTEpUl.
. I3y4yeHne ABM>KEHHS LIUTOIIA3MBI.
. 3ydeHune mia3mMomnu3a u Aenaa3Moiin3a B KIETKaX KOXKHIIBI JIyKa.

NN DN kW=



8. M3ydyeHue pepMEeHTaTUBHOTO PACHICTIIICHNS] IEPOKCHIA BOJOPOa B PACTUTENIBHBIX U KUBOTHBIX KJIETKAX.
9. O6Hapy>xeHue 6EIKOB, YIIIEBOOB, JUIHIOB C IOMOIIBIO KAUeCTBEHHBIX PEaKIHil.

10. Beigenenne JJHK.

11. VI3yuenue KaTaIUTUYECKOM aKTUBHOCTH (PEPMEHTOB (Ha MPUMEpPE aMHJIa3bl WIH KaTajas3bl).
12. Habmoenre MUTO3a B KJIETKAaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKPOIIpErapaTax.

13. 3y4yeHue XpoMOCOM Ha TOTOBBIX MUKpOIIpenapaTax.

14. N3yuyenue craauii Meiio3a Ha TOTOBBIX MUKpOIIpenaparax.

15. VI3yuenue cTpoeHUs MOJOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpernapaTax.

16. Penrenne aeMeHTapHBIX 337249 [0 MOJICKYJISIPHOW OMOIOTHH.

17. BeisiBIIeHHE IPU3HAKOB CXO/ICTBA 3apOJIbIIIEH YeJI0oBeKa U IPYIHX MO3BOHOYHBIX )KUBOTHBIX KaK JOKAa3aTeIbCTBO X POJICTBA.
18. CocraBiieHue 3J1€MEHTapHBIX CXEM CKpEIIUBaHUS.

19. Pemienne reHeTHYECKUX 3a0a4.

20. M3yuenue pe3yabTaTOB MOHOIMOPUAHOTO U IUTMOPUAHOTIO CKPEIUBAHUSA Y IPO30(UIIBL.

21. CocraBiieHHE U aHATIU3 POJOCIOBHBIX YEJIOBEKA.

22. I3yuyeHue n3MEHYMBOCTH, IIOCTPOEHUE BapUALIMOHHOIO Psiia U BapHallMOHHOM KpUBOM.

23. Onucanue ¢eHoTuna.

24. CpaBHEHME BUI0B 110 MOP(OIOTHUECKOMY KPUTEPHIO.

25. Onucanue MpUCIOcoOICHHOCTH OPTaHu3Ma U €€ OTHOCUTEIBHOIO XapaKTepa.

26. BrisiBieHHE TPUCTIOCOOJICHUI OPraHU3MOB K BIMSHUIO PA3TUYHBIX KOJIOTHYECKUX (haKTOPOB.
27. CpaBHEHHE aHATOMHYECKOTO CTPOCHHSI PACTEHHM pa3HbIX MECT OOUTAHUS.

28. Metoab! u3MepeHus paKkTopoB cpeabl OOUTaHUS.

29. U3ydeHune 3KOJOTNYECKUX aJanTalui YeIoBeKa.

30. CocraBneHue NUILIEBBIX LENei.

31. M3yuenue u onucaHue YKOCUCTEM CBOEH MECTHOCTH.

32. MonenupoBaHue CTPYKTYP H MPOIECCOB, MPOUCXO/ISIINX B IKOCUCTEMAX.

33. OueHka aHTPONOT€HHBIX U3MEHEHU B PUPO/IE.

I[INIAHUPYEMBIE PE3VYJIBTATHI U3YUEHUSA KYPCA BUOJIOT'MU
B pe3yabTare usyuenusi yaeOHoro npeamera «buosiornsi» Ha ypoBHe cpeaHero (MoJHOro) o0mero o0pa3oBaHus BbINYCKHUK HA 0230BOM
YPOBHE HAYYHUTCH:
— pacKphIBaTh Ha IPUMeEpax poiib OMOIOTHH B (POPMHUPOBAHUHM COBPEMEHHON HAyYHOM KApTUHBI MUPA U B IPAKTUYECKON JAESITEILHOCTH JIIOICH;
— INOHHWMAaTh U OIMMCBIBATH B3AMMOCBA3b MCKIY €CCTCCTBCHHBIMH HAYKaMU: 6I/IOJIOFPIGI>'I, CI)I/ISHKOIZ, XHMHeﬁ; YCTaHAaBJIMBAaTb B3aUMOCBI3b
MIPUPOJIHBIX SIBICHUI;



— TIOHUMATh CMBICHI, Pa3JIM4aTh U OMUCHIBATh CUCTEMHYIO CBSI3b MEX/1y OCHOBOTMOJIATrAlONUMU OUOIOTHYECKUMU TTOHATUSMU: KIIETKA, OPTaHU3M,
BH/I, DKOCHCTeMa, Onocdepa;

— TPOBOJIUTH IKCIIEPUMEHTHI 110 U3yYEHUIO OMOJOTHYECKUX O0BEKTOB U SIBJICHUN, OOBSCHATH PE3YJIbTAaThl SKCIIEPUMEHTOB, aHAITM3UPOBATH

ux, GopMynHpoBaTh BHIBOIbL;

— HCTOIB30BaTh OCHOBHBIC METO/IbI HAYYHOTO IMO3HAHUS B YUCOHBIX OMOIOTHYECKUX MCCIIEIOBAHUSX, IIPOBOIUTH IKCTIEPUMEHTHI O
M3Y4YCHUIO OMOJIOTHYECKUX OOBEKTOB U SIBJICHHM, OOBACHATH PE3YyIbTaThl KCIIEPUMEHTOB, AHATTU3UPOBATh UX, HOPMYIUPOBATH BHIBODL;

— ¢GopMyIUPOBATH THIOTE3bI HA OCHOBAHUU MIPEIOKEHHONW OMOIOTHYeCKON HH(POPMAITUH U MPEAJIaraTh BAPUAHTHI TIPOBEPKU TUIIOTE3;

— CpaBHUBATh OMOJOTHYECKHE 0OBEKTHI MEKy COOOM 1O 3aJaHHBIM KPUTEPUSIM, JI€JIaTh BBIBOJBI U YMO3AKIIIOUEHHUSI HA OCHOBE CPAaBHEHUS;

— 00OCHOBBIBATh €IMHCTBO KUBOU M HEXKUBOU MPUPOIBI, B3AUMOCBSI3U OPraHU3MOB M OKPYKAIOIIEH cpeibl HA OCHOBE OMOJIOTHUYECKUX TEOPHUI;
— IPUBOJUTH MIPUMEPHI BEIIECTB OCHOBHBIX I'PYIIN OPraHUYECKUX COCTUHEHHM KIETKH (OEJIKOB, KHUPOB, YIIIEBOA0B, HYKJIIEMHOBBIX KHCIOT);

— pacrno3HaBaTh KJICTKH (POKAPUOT U SYKAPHOT, PACTCHUN U )KHBOTHBIX) TI0 OIMIMCAHUIO, HA CXEMAaTHICCKIX U300paKCHHSIX; YCTAHABINBATH CBSI3b
CTpoeHHs U (PYHKIHUNA KOMIOHEHTOB KJIETKH, 000CHOBBIBATH MHOT000Opa3He KIETOK;

— O0OBSCHATH MHOTO00Opa3re OPraHU3MOB, IPUMEHSISL SBOITIOIIMOHHYIO TEOPHIO;

— OOBSCHATH MPUYHHBI HACTIEJACTBEHHBIX 3a00JI€BaHNUI;

— BBISIBJIATh N3MCHUMBOCTH Y OPTaHU3MOB; CPAaBHUBATh HACIICACTBCHHYIO U HEHACIICJCTBCHHYIO H3MEHUYNBOCTb,

— BBISIBJIATH MOp(dooruueckue, Gpu3noIornieckre, NoBeIeHYeCKe aJaTallii OPraHu3MOB K cpejie OOUTaHUs U JEHCTBUIO

9KOJIOTMUYECKUX (PaKTOPOB;

— COCTaBJISITh CXEMBI [IEPEHOCA BEIIECTB U YJHEPTHH B SKOCUCTEME (LIENHU MUTAHUA);

— MPUBOAUTH JI0KA3aTEIHCTBA HEOOXOAMMOCTH COXpaHEeHUsI OnopazHoo0pa3ust A YCTOMUMBOTO PA3BUTHUS U OXPaHbI OKPY>KAIOIICH CPEJIbI;

— OLIGHUBATH JOCTOBEPHOCTh OMOIOTHYECKOM MH(OPMALIUU, TTOTYYSCHHON U3 Pa3HbIX UCTOYHUKOB;

— TIPEJCTABJIATH OMOJOTUIECKYI0 NH(DOPMAIIHIO B BHJIC TEKCTA, TAOJHIIBI, TpaduKa, TuarpaMMBbl U JIeJIaTh BHIBOJIBI HA OCHOBAHUU
MIPEJICTABICHHBIX TAaHHBIX;

— OIICHUBATH POJIb TOCTIKEHUH TEHETUKH, CEJICKIINH, OMOTEXHOJIOTHH B MPAKTUICCKON JCATSIILHOCTH YESIIOBEKA;

— OOBSCHATH HETATUBHOE BIUSHUE BEIIECTB (aJIKOT0JIsl, HUKOTHHA, HAPKOTUYECKUX BEIIECTB) HA 3apPOJIBIIICBOE PA3BUTHE YETIOBEKA.
BoinyckHUK HA 6230BOM YPOBHE MOJYYUT BO3MOKHOCTh HAYUYHThCS:

— oasamu HayuHoe 00bACHEeHUe OUONOSUYECKUM aKmam, npoyeccam, s81eHuUsIM, 3aKOHOMEPHOCIAM, UCNONb3Y OUOI02uYecKUe meopuu
(K1emounylto, 3601I0YUOHHYIO), YueHue 0 buocgepe, 3aKOHbL HACIEOCMBEHHOCMU, 3AKOHOMEPHOCMU USMEHYUBOCMU,;

— Xapaxkmepuso8ams co8peMeHHble HaNpAagieHUus 8 pa3sumul OUOI02UU, ONUCHIBAMb UX 803MONCHOE UCNONIb308AHIUE 8 NPAKMUYECKOU
oesmenbHOCmu,

— cpasHugams cnocobbl 0eneHus Kiemku (Mumo3s u metos),

— pewams 3a0ayu Ha nocmpoenue gppaemenma emopou yenu JJTHK no npeonosxcennomy ¢ppaemenmy nepsou, uPHK (MPHK) no yuacmxky /[HK;
— pewams 3a0ayu Ha onpeoeneHue KOIuiecmea XpoMocom 8 COMaAmMU4ecKux U noJ08blX KIemKax, d maxdice 8 Kiemkax nepeo Hauaiom OeleHus
(melio3a unu Mumo3sa) u no e20 OKOHYaHuu (0Jisi MHO2OKIEMOYHbIX OP2AHUIMOB);

— pewams 2eHemuyecKue 3a0ayu Ha MOHO2UOPUOHOe CKpewUusaHue, COCMagiams cxembl MOHOCUOPUOHO20 CKPEWUBAHUS, NPUMEHSS

3GKOHbI HACTEOCMEEHHOCIU U UCNOIb3YS ODUOTI02UYECKYI0 MEPMUHONOSUIO U CUMBOTUKY ),



— ycmarnaejiueamb mun HACIe008aHUS U xapakmep nposeleHUsl npusnaka no 3A0AHHOLL cXeme podomoenoﬁ, NPUMEHSA 3AKOHbL HCICJle()CWIGQHHOCmM;
— OYyeHueambv pe3ylbmaimal 63AUMOO0EUCMEUS Yel08eKA U OprchaIOIMBZZ cpedbl, npoOcHO3UpPO6aNtb 603MONCHbLLE nocieocmeus 0esmenbHoCcmu
yenosexa 0isl cyuiecmeosarnus OmoenbHbIX OUOI02UYECKUX 00BEKMOB U yejvlx npupodnblx COO6W€CWZ€.

HOPMbI U KPUTEPUHN OLIEHNBAHUA

OueHuBaHMe YCTHOIO OTBETA YYaIIMXCH

Otmetka "'5" cTaBuTCs B ciydae:
1. 3Hanus1, MOHUMAaHUS, TTyOUHBI YCBOCHHS 00YJaroIIMMCs BCero 00bEMa MporpaMMHOT0 MaTepHara.
2. YMeHus BbIIEIATH IIaBHbIC TIOJIOKEHUS B U3YUEHHOM MaTepHalie, Ha OCHOBaHUHU ()aKTOB U MPUMEPOB 0000111aTh, AeTaTh BHIBObI, yCTAHABIUBATD
MEXIPEIMETHBIE U BHYTPUIIPEAMETHBIE CBSI3U, TBOPUECKH IIPUMEHSET ITOTYYECHHbIE 3HAHUSI B HE3HAKOMON CUTYaIUU.
3. OTcyTcTBUE OMIMOOK U HEAOYETOB MIPHU BOCIIPOU3BEIEHUU U3YYEHHOTO MaTepHaa, MPU YCTHBIX OTBETAaX YCTPAHEHUE OTJECIbHBIX HETOYHOCTEH C
IIOMOUIBIO JOIMOJIHUTENBHBIX BOIIPOCOB YUMUTENS], COOJIIO/IEHNE KYJIbTYpbl YCTHOU peun.
OrMmerka "4":
1. 3HaHMe BCcero M3y4eHHOI0 IPOrpaMMHOr0 MaTepHaia.
2. YMeHu# BBIJICNSTH ITIaBHBIE MOJO0KEHUS B U3y4EHHOM MaTepuale, Ha OCHOBaHUHU ()aKTOB U MPUMEPOB 000011aTh, 1e1aTh BHIBO/IbI, YCTAHABINBATh
BHYTPUIIPEIMETHBIE CBSA3H, IPUMEHSATH ITOJTYUEHHbIE 3HAHUS Ha IIPaKTUKE.
3. He3nauntenbHble (HerpyObie) OMIMOKU U HETOUETHI IPH BOCIIPOU3BEACHUH U3YYEHHOTO MaTepuaa, COOII0IeHIEe OCHOBHBIX MPABUI KYJIbTYPbI
YCTHOU peyH.
OtMmetka "3" (ypoBeHb MpECTaBICHUN, COYETAIOIINUXCS C SJIEMEHTaMU HAyYHBIX TOHATHH):
1. 3HaHMe 1 ycBOEHUE MaTepualia Ha YPOBHE MUHUMAJIbHBIX TPEOOBAaHUIN POTpaMMBbl, 3aTPYJHEHHE ITPU CAMOCTOSITEIbHOM BOCIIPOU3BEACHUH,
HE00X0AMMOCTh HE3HAYUTEIHHOMN MOMOLIH MTPEroiaBaTes.
2. YMeHue paboTaTh Ha ypOBHE BOCIPOU3BEICHUS, 3aTPYIHEHUS IPU OTBETaX HA BUJAOM3MEHEHHBIE BOIIPOCHL.
3. Hanmnuue rpy6oii ommOKy, HECKOJIBKUX HErpyOBIX MPH BOCIIPOU3BEIEHUH H3YUYEHHOI0 MaTepHralia, He3HaYMTEIbHOE HECOOIII0/IEHHE OCHOBHBIX
MpaBWJI KyJIbTYpbl YCTHOM peyn.
Ormerka "2'":
1. 3HaHMe U yCBOEHUE MaTepHalla Ha YPOBHE HUKE MUHUMAJIbHBIX TPEOOBAHUN IPOrpaMMBl, OT/IEJIbHBIE MPECTABIEHUS 00 U3YUEHHOM MaTepHaie.
2. OTcyTcTBHE YMEHMH paboTaTh Ha yPOBHE BOCIIPOU3BEICHMS, 3aTPYIHEHHSI ITPU OTBETAX HA CTAHAAPTHBIE BOIPOCHI.
3. Hannume HECKOJMBKUX TPYOBIX OLIMOOK, OOJIBIIOro YKcia HErpyObIX MpU BOCIIPOU3BECHUH H3YUEHHOI0 MaTepraa, 3HaUuTeIbHOE HECOOITI0/IEHHE
OCHOBHBIX IIPaBUJI KYJIBTYpbl YCTHOH pPEUH.

Ouenka BbINOJHEHHUS NMPAKTHYECKUX (11200paTOPHBbIX) padoT.

Otmerka "'S" cTaBuTCS, €CIM YUYEHUK:

1) mpaBUIIBHO OTIPENEIHII eI OIBITA;

2) BBITIOJTHWI pa0dOTy B TTOJIHOM 00bEeME ¢ COOJII0IeHIEM HEOOXOIMMOM TTOCIIEI0BATEILHOCTH TIPOBEICHUS OTIBITOB 1 U3MEPEHUH;

3) caMOCTOSITENILHO U PAIlMOHATHHO BBIOpAT U TOJATOTOBIII JUIS OIIBITA HEOOXOAMMOE 000PYI0BAHUE, BCE OMBITHI TPOBEI B YCIOBHSIX U PEKUMAX,



00eCneunBaOIINX TTOTYyISHHE PE3YIbTATOB U BEIBOJIOB C HAMOOIBIIEH TOYHOCTHIO;
4) Hay4yHO IPaMOTHO, JIOTHYHO OMUcall HabIt0IeHUs! U cPOPMYITHPOBAI BHIBOBI U3 OMbITa. B npeacTaBneHHOM OT4YeTe IPABUIIBHO U aKKypaTHO
BBITIOJTHIJI BCE 3aITUCH, TAOJHIIBI, PUCYHKH, TPa(UKH, BBIYUCICHUS U CIEIal BBIBOIBL;
5) mposiBISiET OPraHUu3alMOHHO-TPYAOBbIE YMEHUS (MOAep)KUBAET YUCTOTY pabovero MecTa U MopsiIoK Ha CTOJIe, SKOHOMHO HCIIONIb3YET PACXOIHbIE
MaTepuabl).
7) 9KCHEPUMEHT OCYIIECTBIISIET 10 IUTaHy C YYETOM TEXHHKH 0€30MaCHOCTH U MPaBUJ pabOThl C MAaTEpUAIaMH U 000PYI0BaHHEM.
Otmerka "4" cTaBUTCS, €CIM YUEHUK BBIITOJHII TpeOOBaHMs K orieHke "5", HO:
1. OmBIT IPOBOAUI B YCIOBUAX, HE 00€CIIEUUBAIOIIMX JOCTATOYHONW TOYHOCTH U3MEPEHUIL;
2. unu OBUIO JTOMYIIEHO JBa-TPU HE0UYeTa;
3. unu He 60J1ee 0IHOM HerpyOOi OMMOKU M OJTHOTO HEAOoYETa,
4. UK SKCTIEPUMEHT MPOBECH HE MOJIHOCTHIO;
5. WM B ONMCAaHUH HAOJIIOJIEHUH U3 OIbITa TOMYCTHII HETOYHOCTH, BBIBOJIBI CAEIA HETIOJIHEIE.
OtMmertka "3" craBuTCs, €CIIM yUYEHUK:
1. mpaBMIJIBHO OIpeIeII IIEJIb OMBITa; PA0OTY BBHIIOIHSIET MPABUIILHO HE MEHEE YeM HAMOJOBHHY, OJJHAKO 00bEM BHIIOJTHEHHON YacTH TaKOB, YTO
MO3BOJISIET TTOJTYYUTh TIPABHIILHBIC PE3YIbTAThl U BBIBOJIBI 10 OCHOBHBIM, IPUHITUITHAIBHO BAXKHBIM 331a4aM paOOTHI;
2. unu noabop 0b6opyaoBaHus, 00BEKTOB, MATEPHATIOB, a TAKXKE paOOTHI 110 HaYaly OIMbITAa MPOBEJI C TOMOIIBIO YYUTENS; WM B X0/I€ IPOBEACHHUS
OIIBITa M U3MEPEHUI ObUIN AOIYIIEHBI OIUOKH B OMIMCAHUN HAOIIOICHUH, ((OPMYITHMPOBAHUY BBIBOJIOB;
3. OTIBIT MPOBOJMJICS B HEPAIIMOHATIBHBIX YCIOBHUSAX, YTO MIPUBEIO K MOIYUYEHHUIO PE3YIbTATOB C OOJIbIIEH MOTPEIIHOCTHIO; U B OTYETE OBLITU
JOMYIIEHBI B O0IIEH CII0KHOCTH HE 00Jiee IBYX OMIMOOK (B 3aMUCAX €AUHUI], U3MEPEHUX, B BEIUUCICHUSX, Tpadukax, Tabauax, cxemax, u T.1.) He
MPUHIMITUATIBHOTO JUIsl TAaHHOW paboThl XapakTepa, HO MOBIUSBIINX Ha PE3YJIbTAT BHIMOIHEHHUS,
4. nomyckaet Tpyoyro OomOKy B X0JIe IKCIIepuMeHTa (B 00bICHEHHH, B 0(DOpMIIEHIHU paOOThI, B COOJIIOICHUH MPABIII TEXHUKHU 0€3011aCHOCTH TIPU
paboTe ¢ MaTepuanaMu U 000PYJOBAHUEM ), KOTOPAsi UCTIPABIISIETCS MO TPEOOBAHUIO YUUTEIS.
Ormerka "2" craBUTCS, €CIINU YUEHUK:
1. He ompeaenuI CaMOCTOSTENBHO IIeJTb OIBITA; BHIIOJHUI padOTy HE OJHOCTHIO, HE TIOJITOTOBIII HY>KHOE 000pY0BaHHE U 00BEM BBITOJIHEHHO U
4acTH paOOThI HE TTO3BOJISIET CENATh MPABWIBHBIX BHIBOJIOB;
2. UM OTBITHI, U3MEPEHUS, BBIYUCIICHUS, HAOTIOICHHS TIPOU3BOAMIUCH HETPABUIIHHO;
3. uiu B xoJie paboThl U B 0TUETE OOHAPYKUIIUCh B COBOKYITHOCTH BCE HEIOCTaTKH, OTMEUYEHHbIE B TpeOOBaHUAX K oLeHke "3";
4. nomyckaet niBe (u 6onee) TpyObie OMMUOKH B XOJI€ SKCTIEPUMEHTA, B 00BICHEHUH, B 0O(hopMIIEHUH pabOThI, B COOTIOCHUH MTPABUI TEXHUKU
0€30macHOCTH MpHU padboTe ¢ BEIIECTBAMU U 000PYI0BaHUEM, KOTOPBIE HE MOKET UCIIPABUTH JIaXKe MO TPEOOBAHUIO YUUTEIIA.
O1eHKa caMOCTOATEIbHBIX MUCbMEHHBIX H KOHTPOJILHBIX PadoT.
Otmerka "'S" cTaBuTCS, €CIM YUYEHUK:
1. BemmomHWI paboTy 6€3 omMOOK U HEA0YETOB;
2) nomyctui He 0oJiee OJTHOTO HeJl0UeTa.
Otmerka "4" cTaBUTCSA, €CIIM YUEHUK BBIITOJIHII Pa0OTy MOTHOCTHIO, HO JIOMYCTUII B HEMl:
1. He Goisiee OTHOM HETPYOOU ONMTMOKK U OJTHOTO HEJI0UEeTa;



2. unu He OoJiee BYX HEJOUYETOB.
Otmetka "3" cTaBUTCS, €CIIM YUYCHUK MMPABUIIBHO BHITIOJHWI HE MeHee 2/3 paOboThl WiIh TOTYCTHIT:
1. He Gomee ABYX rpyObIX OLIHOOK;
2. uiu He OoJiee 0THOM TpyOoi U OJTHON HErpyOOi OITMOKH M OJTHOTO HEJI0YeTa;
3. wm He OoJee ABYX-TpeX HErpyObIX OMHUOOK;
4. W OHOW HErpyOOH OITMOKHY U TPEX HEJ0UYETOB;
5. WM TIPH OTCYTCTBUU OIIUOOK, HO MPU HATTMYHH YETHIPEX-TISITH HEJIOUETOB.
Otmerka "'2" cTaBUTCA, €CIIM YYCHUK:
1. nomycTHII YMCI0 OMMOOK M HEIOUETOB MPEBOCXO/ISIEe HOPMY, IIPU KOTOPOI MOXKET OBITh BBICTaBIIeHA OlleHKa "3";
2. WM €CIU MPABUIILHO BBITOIHIII MEHEE MOJIOBUHBI paOOTHI.
Ouenka BbINOJHEHHUS TECTOBBIX PadoOT M0 OMOJIOTUM:

OIICHKA MUHHMYM MaKCUMYM
5 90 % 100 %
4 71 % 89 %
3 51 % 70 %
2 0% 50%

OuneHuBaHuE NPOEKTHOM PAa0OThI IO 0MOJIOTHHI

O0e TpedOBaAHNUA K MPOEKTHOM padoTe mo OMOJIOruH.
[IpencraBisiemblil IPOEKT JOJKEH UMETh TUTYJIbHBIA JIUCT C yKa3aHUeM: (aMUIMM, UMEHHU, OTYECTBA UCIOJIHUTENS U PYKOBOAMUTENS (€il) mpoekTa,

Ha3BaHME MPOEKTa, TOa HAMMCAHUs pabOThI, YKa3aHUEM IIesiel U 3a71a4 MPOEKTHOM pabOTHI.
Copep:xaHue MPOEKTHON pabOThI JOMKHO BKIIIOUATh TAKUE Pa3Jieibl, KaK:
— BBEJICHME, B KOTOPOM 0OOCHOBBIBAETCS aKTyaJIbHOCTh BBIOPAHHOM MJIM paccMaTpUBAEMOM MPOOJIEMBI;
— MECTO U BpeMSI BBITTOJIHCHU S pa6OTBI;
— KpaTKoe OMHCAHUE UCTIOIb3YEMbIX METOJMK C CChUIKAMU Ha UX aBTOPOB (€CITM TaKOBBIE HEOOXOAUMBI JJIsi pa0OTHI HIIM UCTIOTIB30BAIKCH B HEN);
— CHCTEMaTU3UPOBaHHbBIE, 00paOOTaHHBIE PE3YNIbTATHI UCCIIEIOBAHUIA;
— BBIBOJIBI, C/I€TIAaHHBIC TIOCTIE 3aBEPILICHUS PA0OTHI HAaJl TPOEKTOM;
— TPaKTUYECKOE UCIOJIb30BAHUE PE3YIIHTATOB MPOEKTA;
— colMalibHasi 3HaYUMOCTh MPOEKTA;
— TmpusoxeHue: Gororpaduu, CXeMbl, YePTEKHU, repOapuu, TAOIUIIBI CO CTATUCTUISCKUMU TaHHBIMU U T.1I.
Kpurepun oneHKH IPOEKTOB 110 OMOJIOTHH:

— YETKOCTb IIOCTABICHHOH LIEIU U 3aaa4,



— TeMaTH4YeCKas aKTYaJIbHOCTh M 00bEM HCIIOIB30BAHHOU JTUTEPATYPHL;
— 000CHOBaHHOCTH BBIOPAHHBIX METOJIUK IS IPOBEICHUS UCCIICIOBAHMIA,
— TIOJHOTA PacKPBITUsI BEIOPAHHOW TEMBI POCKTA;
— 00OCHOBAHHOCTB BBIBOJIOB M HX COOTBETCTBHE TIOCTABICHHBIM 3a/1a4aM;
— YpOBEHb IMPEJCTABICHHBIX JAHHBIX, IOJYYCHHBIX B XOJI€ MCCIICIOBaHUS BBIOpaHHOW mpoOseMbl (00bekTa), uX oOpaboTka (Ipu
HEOOXOMMOCTH);
— aHaJIN3 MOJYYCHHBIX JaHHBIX;
— Hajuuue B paboTe BHIBOJIA WIIH MTPAKTUYECKUX PEKOMEHIAIIHIA,
— KauecTBO odopmiieHuss paboThl (Hanmuue (oToMarepwanoB, 3apHCOBOK, CIIMCKA HCIONIB3yeMOH JHTEepaTyphl, TepOapHBIX MaTEepHAIOB K
MPOEKTaM 10 OOTAaHUKE U T.1.).
Kputepuu o11eHKH BBICTYIJIEHHS TOKJIATYNKA 10 3aIUTE MPOEKTAa:

— 000CHOBaHHOCTb CTPYKTYpPBI JOKJIA/1a;

— BBIWICHEHHUE IJIaBHOIO;

— TIOJIHOTA PACKPBITUS BHIOPAHHOIN TEeMaTUKH UCCIIEAOBAHUS MIPH 3aLUTE;

— HCIOJb30BaHUE HAIIAIHO-WIIOCTPATUBHOIO MaTEpHAIIa;

— KOMIIETEHTHOCTb, PYIMPOBAHHOCTh JOKJIAAUUKA (BBICTYIAIOUIETO0) W YMEHHE €ro ObICTPO OPHEHTHPOBATHCS B CBOCH padoTe MpH OTBETax Ha
BOIIPOCHI, 33JJaBa€Mble KOMUCCUEH (WIEHAMU JKIOPU UM SKCIIEPTHONW KOMHUCCHEN);

— YpOBEHb IpPEJCTAaBICHHs [JOKJIaJa O NPOEKTY (yMEHHE IMOJb30BaThCS IMPH H3JIOKEHMM JOKIaJa M OTBETaX Ha BOIPOCHl MaTepuaaMuy,
IIOJIyYEHHBIMH B XOJ€E MCCJIEN0BAHUs), YETKOCTh M SICHOCTh IIPHM OTBETaX HAa BCE BO3HMKAIOUIME B XOJ€ JOKJaJa BOIMPOCHI IO IPOEKTY, 4TO
SIBJIIETCS. HEOTHEMIIEMBIM ITOKA3aTeNIEM CaMOCTOSITEIbHOCTH BBITIOJTHEHHS paOOTHI 110 BBIOPAHHOM TEME.

Jluteparypa u cpefcTBa 00yUeHHS:
[Tporpamma: ITporpamma o 6uonoruu ass ooueoopazoBaTeabHbIX KO (cOopHuK bruonorus. Paboune nporpammel. [Ipeamernas iuHus
yueOHNKOB «JInHus xu3Hm». 10—11 xmaccer: yue6. mocodue aiist 001eoopa3oBaTesIbHBIX. OpraHu3anuii: 6a3oBeiii ypoens / B. B. Tlaceunux, I'. T
[Igenos, T. M. EpumoBa. — M. : IIpocsenienue, 2017

VYuebnuk: buonorus. O6mas 6uonorus. 10-11 ki.: yueOHuk ans obimeoOpa3oBaTenbHbIX yupexxaenuit / A.A.Kamenckuii, B.B.Ilaceunux,
A.M.Py6uos: - M., IIpocBemenue. 2019 .
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Conep:xanue yueOHOro npeamMera

Beenenne

Buonorus xak Hayka. MecTo OHOJIOTHU B CUCTEME HAayK. 3HaUCHHE OMOJIOTHU JIJIsl TOHUMAaHUSI HAydHOW KapTUHBI MUpa. CBA3b OMONIOTHYECKUX JUCIUITITHH
C IPYrMMHU HayKaMu (XuUMHeH, (pHU3MKOM, MaTeMaTUKOM, reorpadueii, actpoHoMueil u ap.). Mecro kypca «OOmas OHOJIOTHS» B CHUCTEME €CTECTBEHHOHAYUYHBIX
aucuuiuivH. Lenu u 3agayum kypca.

JleMOHCTpAIUSI: MOPTPETOB YUCHBIX-OHOJIOTOB, CXeMBbI «CBS3b OHOJIOTHU C IPYTHMHU HAyKaMIm.

JladopaTtopHas pa6ora 1 «cnonb30BaHue Pa3IMYHBLIX METOA0B PHU U3YYeHUH OHOJIOTMYEeCKHX 00bEKTOB
JlaGopaTopHasi padora 2 «MexaHU3MBbI CAMOPeEryJIsiuN».

I'maBa 1. MosekynasipHbliii ypoBeHb. OCHOBBI LIIMTOJIOTHH.

[Ipenmer, 3amaun ¥ METOIBI MCCIEIOBAHUS COBPEMEHHON LUTOJIOTMH. 3HAUYEHHE LUTOJOTHUECKUX MCCICAOBAHMNA ISl APYTMX OHOJIOTMYECKHX Hayk,
MEHUIIMHBI, CEbCKOT0 X03giCcTBa. MIcTOpus OTKPBITHS M U3Y4UeHHUs KIETKH. OCHOBHBIE TIOJIOKEHHSI KIIETOYHON TEOPHH.

3HavyeHue KJIETOYHOH TeOpuH Ui pa3BUTHs Ononoruu. Kierka kak einHUNIa pa3BUTHs, CTPYKTYpHast M QyHKIMOHAIbHAS] €AMHUIIA KUBOTO.

XuMHYecKknil coctaB KieTKd. Boma u apyrue HeopraHndeckue BeIIecTBa, UX POJib B KU3HEAEATENBHOCTH KiIeTKH. OpraHudyeckue BellecTBa: YIIeBOJIbI,
OeJIKH, JTUIU/IbI, HyKJIenHOBbIe KUCIOThI, AT®, nx ctpoenue u poib B kieTke. DepMeHTHI, UX POJIb B PETyJISLUH IPOLIECCOB XKU3HEAEATEIBHOCTH.

CrpoeHne nMpoKapHOTHYECKOH KieTkr. CTpoeHUe dyKapruoTH4ecKOo KiaeTkH. OCHOBHBIE KOMIOHEHTHI KieTku. CtpoeHne MmemOpaH. CtpoeHne u GyHKIUH
sipa. XMMHUYECKHI COCTaB M CTPOeHUE XpoMocoM. [{uToriazma 1 0OCHOBHBIE OpraHou Ibl. VX QyHKIIMK B KIIETKE.

OCOOEHHOCTH CTPOCHUS KIIETOK OaKTepHid, IpuOOB, )KUBOTHBIX U pacTeHui. Bupycsl u 6akreprodaru. Bupyc CIINla.

OOMeH BelecTB ¥ MPeBpalleHus SHEprun B KieTke. KatanuTuyeckuii Xxapakrep peakiiuii oOMeHa BerecTs. [lmacTuyeckuii 1 s3HepreTHIeckuii 0OMeH.

OCHOBHBIE JTanbl dHEPreTHYecKoro oOMeHa. OTIMYHUTENbHBIE OCOOEHHOCTH MPOIECCOB KIETOYHOrO AbIXxaHWA. CrocoObl MOMydeHHs] OpPraHMYECKUX
BEIIECTB: aBTOTPO(BI U rerepoTpodsl. PoTOCHHTE3, ero ¢a3bl, KocMUUYecKas posb B Onochepe. XeMOCHHTE3 U €ro 3HaueHue B Ouocdepe.
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buocunres 6enkoB. Ilonarue o rene. JIHK — mcrounmk reHeTwmdeckoi wmHpopManuu. ['eHeTHdeckoi Kox. MaTpUYHBINH MPUHIUIT OMOCHHTE3a OCIIKOB.
O6pazoanue u-PHK no marpuue JJHK. Perymsuus Ouocunresa.

IlonsTe o romeocTase, peryJssiys NPoLeccoB NMPEBPALIEHHSI BEUIECTB U SHEPTUU B KIIETKE.

JleMOHCTpaIusi: MEKPOIPENapaToB KIETOK PAaCTeHWH W JKMBOTHBIX; MOJETH KIETKH; OIMBITOB, WILTIOCTpHUPYIONMX Tporecc dorocunaresa; monemu JIHK,
MoJienu-anuinkanu «CHHTe3 Oenkay.

Jlabopamopnuvie pabomol:

JlaGopaTopHas padora 3 «OoHapyxenue JIunugos, yriieBoaoB, 0€JIKOB ¢ MIOMOIIbI0 KAYeCTBEHHBIX PeaKIuiDy

JlabopaTopHas padora 4 «KatanuTnueckass akTHBHOCTH (pepMEHTOB (HA MpUMepe aMUJIa3bl)»

JlabopaTopHasi padora 5 Texuuka MUKpockonupoBaHusi «CpaBHeHHe CTPOEHUSI KJIE€TOK PAaCTeHUil, )KUBOTHBIX TPUOOB U OaKTepHii MoJ MUKPOCKOIOM HA
rOTOBBIX MHUKPOIpenapaTax u UX ONHCAHHE).

JlaGopaTopHasi padora 6 «Had/ioneHue nmiasmMoJin3a u AemiasMosn3a B KJIeTKaX KO:KHIbI JTyKa.

JlabopaTopHas padora 7 «IIpuroroBienue, paccMaTpuBaHue U ONHCAHUE MHKPONPENapaToB KJIETOK pacTeHHii».

JlaGopaTopHasi pabora 8 «HaO/toneHue ABUKeHUS] LUTOIIA3MbI HA IPUMeEpe JIMCTA J101eH».

JlabopaTopHasi padora 9 «CpaBHeHUEe CTPOEHUS KIETOK PACTeHMIl, ;JKUBOTHBIX, TPU00OB U DaKTepuin».

I'nama 2. Pa3mHo:KkeHHne 1 HHIAUBUAYAJIBHOEC PAa3BUTHE OPraHU3MOB.

CamoBocnpousBeieHHe — BceoOlee CBOUCTBO XKHUBOro. MHUTO3 Kak OCHOBa OECIOJIOr0 pa3MHOXKEHUS U POCTa MHOTOKJIETOYHBIX OPraHU3MOB, €ro (asbl U
Ononormueckoe 3HadeHNe. DOPMBI pa3MHOXKEHHSI OpraHu3MoB. becronoe pazMHokeHue u ero THMHL. [lo1oBoe pazMHOkeHue. Meiio3, ero OMoJorn4eckoe 3HaYeHNE.
Cnepmarorenes3. OBorenes. Omnogorsoperne. OcOOEHHOCTH OIUIOIOTBOPEHHMS Y IIBETKOBBIX pacTeHU. bruonornueckoe 3HaueHUE OMIIOJOTBOPEHUSI.

[lonsTHE MHAMBHTyaTFHOTO Pa3BUTH (OHTOTE€HE3a) OpraHu3MoB. [lenenue, poct, nuddepeHnuanus KIeToK, OpraHoreHe3, pa3MHOKEHHUE, CTapeHne, CMEPTh
ocobeii. OHToreHe3 pacrenmii. OHTOTeHE3 )KMBOTHBIX. B3anMOBIHSHAE YacTeil pa3BUBAIOIIETOCS 3apojibiia. BriusHue (hakTopoB BHENIHEH Cpellbl Ha pa3BUTHE
3apojpbiiia. PocT u pa3BuTHe opraHu3Ma. YPOBHHU IPUCIOCOOJICHHSI OpraHu3Ma K H3MEHSIOMMMCs yciaoBusM. CrapeHue W cMepTh opranusma. Creruduka
OHTOTEHE3a IPU OECIIOIOM Pa3MHOKEHHH.

JemMoHcTpanus: TabiIuIl, WLTIOCTPUPYIONINX BUIBI OECIIONIOTO ¥ ITOJIOBOTO Pa3MHOXKEHHS, SMOPHUOHAIHLHOTO W MOCTAMOPHOHAIBHOTO Pa3BUTHS BBHICIIUX
pacTeHuii, CX0JICTBO 3apO/IbIIIeil TO3BOHOYHBIX JKUBOTHBIX, CXEM MUTO3a U MEH03a.

JI/p Ne10 «BwisiBiieHHE TPU3HAKOB CXOJICTBA 3aPO/IbIIICH YeI0BEeKa U APYTUX MIICKOIIUTAIOIIMX KaK J0Ka3aTeIbCTBO UX POACTBAY.

I'nmaBa 3. OCHOBBI reHEeTHKH.

Ucropusi pa3BuTus TEHETHKH. 3aKOHOMEPHOCTH HACIIEJOBaHUS TPU3HAKOB, BhIsIBIIEHHbIe [. Menaenem. ['MOpUAOIOTHYECKUN METON H3YYCHHS
HacJeACTBEHHOCTH. MOHOTHOPHUIHOE CKpEIMBaHue. 3aKOH JOMUHUPOBAHMS. 3aK0OH paciiervieHus. [loHoe i HemoJiHOe TOMUHUPOBAaHNE. 3aKOH YUCTOTHI TaMET H
€ro IUTOJIOTHYeCKoe 000CHOBaHME. MHOXECTBEHHBIC ajlIei. AHAM3UPYIOIIEe CKPEIIMBaHNUE.

JurubpuaHoe u NOTUTHOPUAHOE CKPEIIMBaHUE. 3aKOH HE3aBHUCHMOTO KOMOMHHMpOBaHWs. DeHotun u reHotun. L[uTojorudeckne OCHOBBI T€HETUYECKUX
3aKOHOB HACJIEJIOBAHMUSI.

T'enernueckoe ompenenieHue mnoJsia. I'eHeTnyeckas CTpPYKTypa IMOJIOBBIX XPOMOCOM. ['oMorameTHblii M rereporameTHbil nos. HacnenoBaHue NpHU3HAKOB,
CLEIUICHHBIX C IIOJIOM.



XpoMocoMHas TeOpHusl HaciaeAcTBeHHOCTH. ['pynmel crietuienns TeHoB. CrieruiéHHOe HacleoBaHue Mpu3HakoB. 3akoH T. Moprana. [loiHoe n HemoHOe
CLICTNICHUE TEHOB. | 'eHETHUECKHE KapThl XpPOMOCOM.

['enotun kak menocTHas cucremMa. XpoMOCOMHAs (SAepHasl) M LHUTOIMJIa3MaTHUecKasi HacjeICTBEHHOCTh. B3anMoaelcTBre aiienbHbIX (JOMUHHPOBAHHE,
HETOJIHOE AOMHHUPOBaHKUE, KOAOMHHUPOBAHUE M CBEPXJOMUHHMPOBAHUE) M HEAJUIENbHBIX (KOMIUIEMEHTAPHOCTh, MHMCTa3 M IOJIMMEpHUs) I'€HOB B ONPEIEICHUU
npuszHakoB. [lneiorponus.

OcHoBHBIE (OPMBI M3MEHYMBOCTU. | eHOTHNMMYECKass W3MEHYMBOCTb. MyTanmu. ['eHHbIE, XpOMOCOMHbBIE M T'€HOMHbIe MyTanuu. CoMaTHYecKue H
reHepaTuBHble MyTalud. [lonyneTanbHble U IeTaabHble MyTaluy. [I[pHYUHbI 1 9acToTa MyTallid, MyTareHHbIe ()aKTOPbI. DBOIIOUOHHAS POJIb MyTalHH.

KomOunatrBHas n3MeHUYNBOCTh. BO3HHMKHOBEHNE Pa3IMyHbIX KOMOMHALMI [€HOB U MX POJb B CO3JaHMM T€HETHYECKOTO pasHOOOpasus B Ipeenax BHIA.
DBOJIOMOHHOE 3HAYCHNE KOMOMHATHBHOM U3MEHUYMBOCTH. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEICTBEHHOW N3MEHYHBOCTH.

deHoTUNUYECKAs], WM MOJU(PHUKALMOHHAS, W3MEHYMBOCTh. POJNb YCIOBMH BHEIIHEHW cpenbl B Pa3BUTUM W MPOSBICHWU MPU3HAKOB W CBOMCTB.
CrarucTuyeckue 3aKOHOMEPHOCTH MOAU(DUKALMOHHON U3MEHYUBOCTH. Y IIPaBI€HUE JOMUHUPOBAHUEM.

JleMoHCTpanus: MojeieH-anIuInKalnui, WITIOCTPUPYIOMINX 3aKOHBI HACJIEICTBEHHOCTH, MEPEKPECT XPOMOCOM; PE3YJIbTATOB OIBITOB, MOKA3BIBAIOIINX
BJIMSIHUE YCIIOBHUH CpE/Ibl HA M3MEHYMBOCTh OPTaHU3MOB; repOapHBIX MaTepPHAIOB, KOJIJICKIUN, MYyJIShDKeH THOPUIIHBIX, IOJMHUIUIOMIHBIX PACTCHHH.

IlIpakmuueckue u nadopamopnwvie padomol:

JI/p Nell «CocraBneHue MPOCTEHIINX CXeM CKpPEIIUBAHUS.

Jl/p Nel2 «Pemenne sneMeHTapHBIX TEHETHYECKUX 3a1aW.

Jl/p Nel3 «/3y4yeHne M3MEHYMBOCTH Y PACTCHHUI U )KUBOTHBIX, IOCTPOCHUE BAPHAIIIOHHOTO psijia M KpUBOH. M3yueHne GeHOTHIIOB pacTeHHI

Jl/p Neld «BrisiBIeHNE HCTOYHUKOB MyTareHOB B OKpY’Karoliel cpene (KOCBEHHO) M OLIEHKA BO3MOKHBIX MOCIEACTBUN UX BIUSHUS HA OPTaHU3M.

I'naBa 4. 'eneTuka 4enoBeka.

MerTonpl W3y4YeHHS HACTEICTBEHHOCTH YeNOBEeKa. | eHeTHueckoe pa3HOooOpa3we uenoBeKa. | eHeTWdecKwe MaHHbIe O MPOUCXOXKICHUHM YelIOBeKa H
YEJIOBEUECKUX pacax. XapakTep HaclieJ0BaHUs MPU3HAKOB y uejoBeka. ['eHeTHYEeCKHe OCHOBBI 3/I0POBbs. BiMsHUE Cpejibl HA TEHETUUECKOE 3/I0POBhE UEIOBEKA.
I'enernyeckue Oonesnu. ['eHoTHN u 3mM0poBhe denoBeka. ['eHodonn nomynsaiuu. COOTHOIIEHHE OMOJOTMYECKOT0 W COIHAIBHOTrO HacienoBaHus. CoruaibHbIe
MPOOJIEMBI TEHETHKH. DTUYECKHE TTPOOIIeMbI TEHHOUW HHXEeHEepUH. | eHeTH4ecKHii MPOrHO3 U METMKO-TEHETHYECKOEe KOHCYJIBTHPOBAHKE, X MIPAKTHYECKOE 3HAYCHHE,
3aJla4M U TIePCIICKTUBBI.

JleMoOHCTpaIus: XpOMOCOMHBIX aHOMAIINH YeI0BeKa U X (PEHOTUITUIECKHUE TIPOSBICHHUS.

JI/p: Nel5 «CocraBiieHre po0CI0BHOMN

Temamuueckoe nnanuposanue «sHOJIOTHA, 10 KJIACCy
2 yac B HeJeq10, Beero 70 4 (6a30BblIil YPOBEHbD)
(YueOnuk: buonorus. O6mas 6uonorus. 10-11 ki.: yueOHuK 1151 00meoOpa3oBareibHbIX yupeskaenuii / A.A. Kamenckuii, B.B.Ilaceunuk, A.M.Py6uos: - M.,
[Ipoceemienne. 2019»)




Ne Tema ypoxa/ Tun ypoka Ooyu-cs ¢ Ilnanupyemble 06pa3oBaTesibHbIE Pe3yabTAThI Tata
T
/1 OB3 (B coorBeTcTBHU ¢ DI'OC)
npeMeTHbIe MeTanpeIMeTHbIe JIMYHOCTHbIE IUIAH dakr
Yy
BBenenue (54.)
Buonorus B cucreme Hayk. Kpatkas Wmets npeacraBienue o ouonoruu, kak | OmnpenensiT MecTo Bocnuranue y
11 HCTOPHS Pa3BUTHS OMOIOTHH. HayKe 0 JKUBOH NMPUPOJE; O OMOJIOTHH B CHCTEME YJaIuxcst 1yBCTBA
Beooubiii HpO(beCCI/ISIX,UCBHSaHHLIX c 6I/IOJIOFvI/IeI/I; Hayk. OLEHUBATH TopOCTH 32
. 00 YpOBHEBOI OpraHu3aIiN )KUBOH poccuiickyto
Axmyanusayus 3nanuil BKJIQJl PA3TTHYHBIX
MIPUPOABI. . OMOJIOTHYECKYIO HAYKY.
2/2 OO0BeKT n3ydeHus: OnoIoTuu YUCHBIX-OHOJIOTOB B
3HaHUE OMOJIOTUYECKUX HAYK U pa3sBUTHE HAYKH ITozHaBarenbHbI HHTEPEC
Beceda ¢ anemenmamu 06wscHenus, 00BEKTOB UX U3yYCHUS. JHAHUE OUOJIOTUH K €CTECTBCHHBIM HaYKaM.
yYMEHHE JTaBaTh MM XapaKTePUCTHUKY. Bhinensts ocHompre | [OHMMaHME MHO-
3/3 | MeTozbl uccleIoBaHus B OMOJIOTHH Pas eI OBEEKTOR KIEOMH 1 p— T00OPA3HS 1 €IMHCTBA HKH-
JlaboparopHas padora 1 o
HEXHUBOW MPUPOJBI. 3HAHUE U OHOTOrMYECKIX BOH MIPHPOJIBT Ha
«Hcnoab3oBaHue pa3InyHbIX OCHOBAHHHI 3HAHMIL O
METONOB K cobOroienne nmpaBui paboTHI B Ka- UCCIIEI0BAHNY.
P 6uHeTe 6MOJIOTHH TpH3HAKAX JKIBOTO.
H3yYeHUHU OUOJIOTHYeCKUX 00beKTOB O0OBSICHATD 3HAUCHUE
Kombunuposannwiii. OUOIIOTUH IS Peanuszaunu sTuueckux
= i CTaHOBOK 1O
4/4 CyImHOCTb KU3HU U CBOICTBA AKHUBOTO. TIOHUMaHHA Hay4HO Y
buonornueckue cucTeMsl KapTHHBI MUpa OTHOIICHHIO K
U UX CBOMCTBA. YPOBHU OpraHU3aluu Ouomornyeckum
JKUBOU MaTepUH. Cocrapyienne Ha OTKPBITHSIM,
JlaGopaTopHas padora 2 OCHOB; paboTsI UCCIIEOBAHUSAM U MX
C Y4eOHMKOM H
«MexaHM3MbI CAMOPeryJIsILIN». y pesylbTaTam;
Kombunuposanmutil. Apyrumu
= WHPOPMAITMTOHHBIMH
5/5 Oo6o01marnuii ypox mo teme: (popwman

«buonorus B cucteme HayK.
(KOHTpOBHBIN TecT 1)

Ypok 0bobwenus u cucmemamuzayuu
3HAHUUL

HMCTOYHHUKAMU CXEMBI,
PacKphIBAIOLIECH ATarbl
MIPOBEICHUS

HAy4YHOTO
WCCIICOBAHUS U UX
B3aMMOCBSI3b.




‘VMmenue onpeienisiTh
IIeJTb YPOKa U CTaBHUTh
3a7a4u, HEOOXOJUMEIE
JITISL €€ JIOCTHXKCHHUSL.
VMeHue

BOCIIPHUHHUMATD
WHPOPMAIIHIO Ha
ciIyX, paboTats B
COCTaBe TBOPYECKUX

rpymm.

I'naBa 1. MoJiekyJsipHblii ypoBeHb. OcHOBBI uTO 10T (164.)

MonekynapHbIf ypOBEHb:

6/1 | oOmias xapakTepuCTUKA
Mertons! iuronoruu. Kinerounas
TEOpHs.
Ypox uzyuenus u nepsuurozo
3aKpenieHus 3Hanull
XHUMHUYECKUM COCTaB KIIETKH.
7-8/2- | Heopranuueckue BeniecTna:
3 BOJIa, COJTN
Kombunuposanmbwiil.
9- YrneBojpl, UX CTPOCHUE U (PYHKIIH.
10/4-5 | Kombunuposanmuiii
Jlumuel, X cTpoeHHUe U PYHKIINH.
11/6 | Kombunuposanmwiii
benku, cocraB u cTpyKTypa.
12/7 | Kombunuposannwiil , 8b160pounas

nposepxa mempaoeu

3HaTh OCHOBHBIE METO/IbI U3yUEHUS
KJIETKH; UMETh TPEJCTABICHHUE O
MOJIEKYJISIPHOM YPOBHE OpraHH3aIliH
JKHUBOTO. 3HaTh COCTaB,
CTpOCHHUE U PYHKIIMH OPTaHUUECKUX
BEIIECTB, BXOISIINX B COCTaB KUBOTO;

3HaTh onpeseseHe
OCHOBOIIOJIArarOIIMX MOHSTHH:
aATOMBI 1 MOJ'IeKy.HBI, OpFaHI/I‘IeCKI/Ie nu
HEOpPraHMYECKHUE BEICCTBRA,
KOBaJIEHTHAs

CBSI3b, MAKPOAJIIEMEHTHI,
MI/IKpOSJ]eMeHTLI,

OMOTIOIMMEPHI: TOMOTIOITUMEPHI U
TeTEepPOTIOINMEPHI.

Oco0eHHOCTH XMMHYECKOI0 COCTaBa
JKUBBIX OPTaHU3MOB.

Heoprannueckue u BemecTa. Poib
BOJIbl, MUHEPAIILHBIX COJICH B
OpraHu3Me.

Oco0EHHOCTH XUMHUYECKOTO COCTaBa

Onpenensrtsb
TIpeIMeT, 3a/1a4H U
METO/IBI
HCCIIEI0BAHUS
LIMTOJIOTHH KaK
HayKH.

OOBSICHATH 3HAYECHHUE
LIMTOJIOTHYECKUX
HUCCIIeOBAHUM IS
pa3BUTHUS OUOIOTHA
U IpyTUX
OMOJIOTHUECKUX HAyK
OOBSICHATH 3HAYECHUE
KIJIETOYHOU TEOpHHU
JUIST pa3BUTHUS
OuoJI0run
CpaBHUBaTh
XUMHYECKHUH COCTaB
JKUBBIX OPraHU3MOB
M TeJI HEKUBOU
[IPUPO/IbI, J€JIaTh
BBIBOJbI HA OCHOBE

YMeTb 0OBSICHSITH
HEOOXOAUMOCTh 3HAHUN
0 KJIETOYHOU TeopHU
JUTST TIOHUMAaHUSI
€JIMHCTBA CTPOCHUS U
(hYHKITMOHUPOBAHUS
OpPTaHUYECKOTO MHUpA.

OsBnaneHue
WHTEJUICKTYaTbHBIMH
YMEHUSIMU: JJOKA3hIBATh,
CTPOUTH pacCyKJIeHUS,
aHAJIM3UPOBATH, JIeTIaTh
BBIBOJIBI.

ChopmupoBaHHOCTH
MO3HABATEILHBIX
WHTEPECOB U MOTHBOB,
HaHpaBHeHHBIX Ha
I/I3yT-IeHI/Ie TEMBI.
Bmanenue
COCTAaBJISIIOIIIAMUA
yaeOHO-
HCCJIEIOBATEILCKON




benku. ®yaknnn 6eIKoB

14/8-9
KombunupoBanHbIit

15/10 | JIaGoparopuas padora 3
«O0Hapy:keHue
JInnuaos, yriieBooB, 0eJ1KOB ¢
MOMOIIBI0 KaYeCTBEHHbIX
peakumii»
VPOK -NpaKmuxym

16/11 | ®epmenTsl - buonoruyeckue
KaTaJan3aTopbI.
JladopaTopnasi padora 4
«Karanutuueckas
AKTHUBHOCTH )epMeHTOB (HA
npumepe
aMuJIa3bl))»
Kombunuposannuwiil

17/12 | O6o6mammuii ypoK mno reme
«XHMMHYECKHH COCTAB KJIETKI)
(KOHTPOJBHBIN TecT 2)
Ypox 0bobwenus u cucmemamuzayuu
3HaHUU

18/13 | HyxkJieHHOBbBIE KUCIOTHI:
JHK u PHK
Kombunuposannuwiil
AT® u apyrue HyKICOTHIBI.

19/14 | Buramunbl

Kombunuposannuiii

JKMBBIX OPpTraHU3MOB.

Oprannyeckne BemecTsa. Poib
YIJ€BOAOB, JTUNUIOB, OCIIKOB,
HYKJIEUHOBBIX KUCI0T, ATD B
OpraHusme

MexaHusMm JIelCTBUS KaTaIu3aToOpOB B
XUMHYECKUX PEAKIUIX. DHEPTHs
AKTUBALIUH.

Crpoenue QepMeHTa: aKTUBHBIN LEHTP,
cyOcTpaTHas crienu(puIHOCTD.
KodepmeHTsr.

Omynunst PepMEHTOB OT XUMHYECKUX
KaTaan3aTopoB. belKu-akTHBaTOPHI U
Oenkn-

WHTUOHUTOPBI

3HaTh 0 BUPYCaxX KaK HEKJICTOYHBIX
(hopmax KU3HU.

CpaBHECHWSI.
OOBSCHATH POIH
HEOPTaHUYECKUX U
OpraHMYECKUX

BEILIECTB B KIICTKE
XapakTepu3oBaTh

KJIETKY KaK

CTPYKTYpPHYIO
€IMHHUILY KUBOTO.
PasButne
IM03HABATEJILHOIO
HHTEpeca K
M3YYCHUIO OMOJIOTHH U
MEXTPEAMETHBIX
3HAHWUM NPU U3YYECHUH
Marepuaia o
XHUMHUYECKHUX CBA3SIX B
MOJIEKYJIax BEIIECTB,
HCKYCCTBEHHOM

MOy YCHUH
OpTaHMYECKUX
BEIIECTB U Jp.
Pemenne
OMOJIOrMYECKHUX 3a71a4
B LIEIAX

MOATroTOBKH K EI'D.
[IpoBoauTh
OMOJI0rHYEeCKUe
HCCIICIOBAHUS 1
JieJiaTh BHIBOJbI HA
OCHOBE MOJYYEHHBIX
Pe3yIbTaTOB.

IIpuMeHnsATs MOJENHN U
CXEeMBI ISl peleHUs
yueOHBIX "

ACATCIIBHOCTBIO.

YMeTh OOBACHATH U
[IPUMEHSTDH 3HAHUS B
NIPAaKTHUYECKON
JESITEbHOCTH

YBaXXUTEIBLHO
OTHOCHUTBCS K YUUTEIIIO
M OJTHOKJIACCHUKAM.

Haxoauts BbIxon u3
CIIOPHBIX CUTyaluil.

Kputnunoe otHomenue
K CBOUM IIOCTYTIKaM,
OCO3HaHHEC
OTBETCTBEHHOCTH 3a MX
IOCJICICTBHSL.
ITonmMmanue 3HaUCHUS
oOyueHus I
MMOBCEHEBHOM KU3HU.

dopmMupoBaHUE
COOCTBEHHOM TIO3UIIUU
10 OTHOIICHHUIO K
OMOJIOTHYECKOM
UHQOPMAITUH,
MoJy4yaeMon

13 Pa3HBIX HCTOYHUKOB.
Pazputne
[03HABATEILHOIO
WHTEpeca Ipu
W3Y4YCHUU
JIOTIOJIHUTEIILHOTO
Marepuaia

yueOHuKa




20/15

Bupycsi

Kombunuposanmwiil.

IMO3HABATEIIHLHBIX
3aj1a4;

Bnanets npuémamu
CMBICIIOBOT'O YTCHUSI,

21/16 | OGoOmAaOMHMii YPOK 1O TEMe COCTaBJISITh TE€3UCHI U
«MonekyaspHbIi ypOBeHb IUIaHEL - KOHCIICKTEL
OpraHU3alMM KUBOI IPUPOABI» 10 pesyibTaTaM

. YTCHUS,;
(KOHTpOJBHBIN TecT 3)
. KJTacCU(PHUITPOBATh U
Ypox obobwenus u cucmemamusayuu BBIGHPATE KpHTEPHH
SHanuu IUIST KITaCCU(UKATIHH.
Kaerounslii yposens (11 4.)

22/1 | KieTouHblit ypoBeHb: 001I1ast 3HaTh OCHOBHBIE METO bl N3yUEHHUS Onpenensrtsb YMeTb OOBSICHSATD
XapaKTECpUuCTUKA. Knerounas KJIETKH; OCHOBHbIE MOJIOXKEHUS MpEeaMET, 3a/1a41 U HeO6XOZ[I/IMOCTL 3HAHUUN
Teopus KJIETOUHOMN TEOPHH; UMETh METO/IBI 0 KJICTOYHOM TCOPHH
JladopaTopnasi padora 5 JUTSI TOHUMAaHUST

MpeJCTaBJIeHUE O KICTOYHOM YPOBHE WCCIIEIOBaHUS
Texnnka MUKPOCKONMUPOBAHUS €/IMHCTBA CTPOCHUS U
OpraHu3allu KUBOTO
«CpaBHeHHe CTPOeHUsI KIeTOK P Tt ITHTOJIOTHH Kak (yHKLNOHUPOBAaHUS
pacTeHuid, ;KUBOTHBIX HaYKH. OpPTaHUYECKOTO MHUPA.
. Omnpenenenne 0CHOBOIOIAraOIINX
rpu0oB 1 0aKkTepuii moxg HoHs T OOBSCHSTH 3HAUCHHE o
: BJIaJICHHE
MHICPOCICOTIOM Ha WTOJIOTHUS, METO/Ibl H3YYCHUS KIICTKU HITTOJOTHHCCX .
o UHTEIUIEKTYAIbHBIMU
roTOBBIX MHKpONpenapaTax u ux 1 roa CH;“ e ?M OB}E/lHI/Ie > | uccnenoBaHuil s y
onmucaHue». YILTPACHTPHOYTHP ’ passutns Guonorun u | YMCHWAIMH. IOKA3bIBATD,
. . KJICTOYHAs TPOUTH MK JICHUSI
Beoonwiil. Akmyanuzayus 3nanuil JIPyTHUX CTpo PacCyACHH,
TEOPHSL.
3eOp . GUOJIOTMHECKHX HAYK aHaJ]I/ISI/IIZ:OBaTI), JIeNaTh
HaTh 0COOEHHOCTU CTPOCHHS KIICTKH )
23/2 | Crpoenue kietku. Sapo P OGwbschsTh 3Hauenne | BPIBOABLChOpMupoBan

Kirerounas memOpana.
Iluromna3zma. Kinerounsri
ueHTp. [lurockener. Pubocomsr.
JladopaTtopHasi pa6oTa 6
«Habaonenue

1a3MOJIN3a U Iem1a3Mo/Iu3a B
KJIETKAX

KOKHUIBI JTYKa».

beceoa

9yKapuoT U MPOKaPHOT.

Crpoenue knetku. CXOICTBO
TIPUHITUTIOB

mocTpoeHus KieTkn. OCHOBHBIC YaCTH
u

OpPTaHOWIBI KICTKH, UX (QYHKIIHH

OrnpeneneHre 0CHOBOIOJIAralOIUX
TOHSTHH,

KJIETOYHOH T€Opuun
JUIST pa3BUTHUS
Ouonorun
XapakTepu3oBaTh

KJIETKY KaK
CTPYKTYPHYIO
€JIMHUILY )KUBOTO.
Breigensats

HOCTb ITO3HABATEJIbHBIX
I/IHTepeCOB 1 MOTHUBOB,
HanpaBneHme Ha
W3YyYEHHUE TEMBI.
Bmagenme
COCTAaBJISIIOIIIAMUA
y4eOHO-
HCCIIEJOBATEIILCKOM
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Bakyonu. Kommiiekc I'onbmxu.
JInzocomsl.

Jla6opaTopHas padora 7
«IIpurorosJienue,
paccMaTpuBaHHe U ONHUCAHUE
MHUKPONPENnapaToB KJIETOK

pacTeHuii».
Kombunuposanmwiil.

25/4

Murtoxonapuu. [Inactuasl.
Opranouas! qBKeHUA. KieTounsie
BKJIIOUCHMSL.

JlabopaTopnasi padora 8
«Habaronenne

JBHKEHHS IUTOILIA3MbI HA IPUMeEpe
Jucra

3J101€en».

Kombunuposanmuwiil.

26/5

OCOOCHHOCTH CTPOCHUS KIIETOK
IPOKapHOTOB H
9YKapHOTOB.

JladopaTopnasi pa6ora 9
«CpaBHeHue

CTPOEeHHs KJIETOK PacTeHMHid,
’KHBOTHBIX,

rpudoB u DaKTepuin).

Kombunuposannuwiil

2716

O0o0marommuii ypox 1o teme
«Oco0eHHOCTH CTPOEHNS KJIETOK
JKUBBIX OPraHU3MOB»
(KOHTPOJIbHBII TecT 4)

Ypok 0bobwenus u cucmemamuzayuu
SHAHULL

XapaKTepU3YIONIMX OCOOCHHOCTH
CTPOCHUS OPTaHOM/IOB KJIETKH.

3HaTh 00 OOMEHE BEIIECTB U
MIpEeBpaIlCHUE YHEPTHH KaK OCHOBE
JKU3HENEATENBHOCTH KIIETKH.

HmMeTs npeacTaBiIeHne 0 TeHe, KOJoHe,
AHTUKOJIOHE, TPHUILIETE, 3HATh
O0COOCHHOCTH ITPOIECCOB TPAHCIISIIIUU U
TPaHCKPHIIIIUH.

3HaATh CIIOCOOBI MTUTAHUS OPTaHU3MOB.

VmeTh mpejicTaBiaeHue o Ga3ax MUTO3a,
nporecce peyIuInKaInH, )KU3HEHHOM
LUKJIE KJICTKH, HHTEepda3e

3HATh MPOIECCHI JKU3HECATCILHOCTH
kieTku. OnpeencHue
OCHOBOITOJTArafoNINX MOHATHH: 0OMEH
BEILECTB, JHEPreTUUECKUI

00MeEH, TIIaCTUICeCKUI
obMeH,MeTaboamu3M. [ TuKonms.
Knerounoe npixanue. [{ukin

Kpebca. JlprxarenpHas 1enb.
OxucnurenbHoe (GochopuiTupoBaHue.
Wwmets npeacTaBieHue o Tumax
KJIETOYHOT'O TUTaHUSA: (DOTOCUHTE3 H
XEMOCHHTE3 3HATh, KaK MPOUCXOIAT
OCHOBHBIC dTaIrbl OMOCHHTE3a OeKa.
XpaHeHHe, ITepeaada u peaaTn3anus
HACJICJICTBEHHON MH(OpPMAIIAN

B KJICTKE. Y METh IOJIH30BAThHCS

CyIIIECTBEHHBIE
MIPU3HAKU CTPOCHUS
KIICTKU.

Pasnmuaats Ha
TaOJINIaX ¥ TOTOBBIX
MUKpoIIpenapaTax
OCHOBHBIE YaCTH H
OpPraHOUIbI KIETKH.
Hab6mronats u
OITHCHIBATH KJIETKHU Ha
TOTOBBIX
MUKpoIIpenapaTax
OOBSICHATE
0COOEHHOCTH
KIJICTOYHOT'O CTPOCHHUS
OpraHU3MOB.
BrIIBISITE
B3aUMOCBSI3U MEKIY
CTPOCHHUEM U
(YHKUUSIMH KIIETOK.
IIpoBoauTh
OMOJIOTHYECKHE
WCCIIEI0BAHUS U
JIeJIaTh BBIBOJIGI HA
OCHOBE TIOJTyYCHHBIX
pe3yJIbTaTOB.

CpaBHUBaTh CTPOEHHUE
9YKapUOTUYECKUX

u
MPOKAPHUOTUIECKIX
KJIETOK Ha OCHOBE

ACATCIIBHOCTBIO.

YMeTh OOBICHSITE U
MIPUMEHSTH 3HAHUS B
NIPAaKTHUYECKON
JIeSITEIbHOCTH
VBaXHATEITBHO
OTHOCHUTBCS K YUUTEIIO
M OJIHOKJIACCHUKAM.
Haxoaute BeIxoa u3
CIIOPHBIX CUTyaluil.

IIponyxtuBHOE
oO1eHne u
B3aNMOJICHCTBHE

B IIPOLIECCE COBMECTHOM
yaeOHOH

JIEATEIBbHOCTH C Y4ETOM
MO3UINH JPYTUX
YYaCTHUKOB
JEeATENBHOCTH IIPH
00CYyKICHUH

BIIUSTHUSI HAPKOT€HHBIX
BEIIECTB Ha

MIPOIIECCHI B KIIETKE.
Hcnons3oBanue
cpencts UKT B
perieHun
KOTHUTHBHBIX,
KOMMYHHMKAaTHBHBIX U
OpraHU3aLMOHHBIX
3a/a4.

OBnanenue MeTofaMu
Hay4HOI'O [T03HAHUS,
HCIIOIb3YEMBIMHU TIPU
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OOMeH BeIeCTB U IpeBpaIicHue
SHEPIUH B KIIETKE.

Ypox uzyuenus u nepguunoco
3aKpenyienust SHAHUIL.

TeHETUYECKUM KoJIoM. Permath
OMOJIOTHYECKHUE 3aJa4u, CBA3aHHBIC C
OIpeaACICHUEM

TMOCJIICAOBATCIbHOCTU HYKJICMHOBBIX

aHaJIn3a MOJYYEHHbBIX
JAHHBIX

Broigensats
CYyILIECTBCHHbIE
MPU3HAKU MPOLIECCOB

OM0JIOrNYeCKUX
UCCIIEJOBAaHUAX B
MPOLIECCE BBIMOTHEHUS
nabopaTopHBIX PadoT.

= KHCJIOT ¥ YCTAaHOBJICHUEM COOTBETCTBHM
29/8 | Duepreruyeckuii 0OOMEH B KJIETKE. 31 0OMeHa BeIIecTs.
Kombunuposannuii. MEXTy HEeH U TI0CIIeI0BATEIbHOCTHIO OGBSCHSTE
T —————— AMUHOKHCIIOT B IICTITHE. 3aa9H T10 KOCMHHECKYIO POIIb
) MOJICKYJISIPHOM OMOJIOTHH dorocunTesa B
30/9 | ®oTOCHHTE3 M XEMOCHHTES.
N ounochepe
Kombunuposanmbwiil. BbIIC/IATH
31/10 | Ilnactuueckuii oOMeH: OUOCUHTES CYIECTBCHHEIC
6EITKOB MIPU3HAKH MpoIiecca
Koutb . OuocuHTEe3a OCITKOB U
OMOUHUPOBAHHDIIL.
P €ro MEeXaHH3M
Brigensate
Perynsmus TpaHCKPUTIITUHT U A
TPAHCIISINN B KIIETKE CYLICCTBCHHBIC
32/11 1 OpraHu3Me. IIpU3HaKH! IMPOLECCOB
Kombunuposanmbwiil. JKU3HEIEATEILHOCTH
KJICTKH.
I'maBa 2 Pa3MHoOKeHHe M UHAMBUAYAJbLHOE PA3BUTHE OPTraHU3MOB (84acoB)
33/1 JKu3HeHHbBIN UK KIIETKH .JleneHue CaMmoBocIIpon3BeiIeHuE — BCceoOIee OO0BIACHITD Bnagenune
KIeTKH. MUTO3. AMUTO3. CBOMCTBO KMBOT0. MUTO3 Kak OCHOBa MEXAHU3MBI COCTaBJIAOLIUMU
Kombunuposarviii 0ecrooro pa3MHOXKEHUS U pocTa PETYJIAIIH TIPOLIECCOB yueOHO- §
> MHOTOKJIETOYHBIX OPTaHU3MOB, €TI0 HCCIIEI0OBATENLCKON
34/2 | enenne xnerku. Meiios. JKM3HEICITEIIbHOCTH B
(a3l u OMonoruIecKoe JIeSITEIIbHOCTBIO.
Ilonossie kieTkn 3HayeHue. @opMbl pa3MHOKEHUS Knerke. Onpesensrs
IpakTHueckas padora «Pemenue )
3.]1p6MEHTa HBIX Ea 29 110 opranu3moB. becrionoe pasmuokenne n | MATO3 KaK OCHOBY YMeTh 00BACHATL 1
P W6 A ero turnsl. [TonoBoe pazMHOKEeHUE. Gecronoro TPUMCHATE 3HAHMA B
MOJIEKYJISIPHOM OMOJIOTHIY. . MPaKTUYCCKOU
yJp . Meiio3, ero OMOJIOrHYECKOe 3HAUCHUE. Pa3MHOXKEHUS ¥ pocTa P
KOM6uHup0€?aHHblu. C NEATEIIbHOCTH
nepmarorexe3. OBoreHes. IocTpoeHue -
BOKUTEIIHHO
OmonotBopenue. OcoOeHHOCTH MEHTATBHOMN KapThI
35/3 @DopMbI pa3MHOKEHHSI OPTaHU3MOB. OTHOCHUTBCA K YHUTEIIIO

Bbecnionoe pasmHoxeHueE.

OIIOAOTBOPEHUS Y IBETKOBBIX
pacteHuii. buojgornueckoe 3HaUEHHE

MOHATHH

M OJIHOKJIACCHUKAM.
HaxonnTe BeIXOJ U3




36/4 DopMBbI pa3MHOKEHHUS OPTAHU3MOB. OIUIOJIOTBOPEHUS. oTpakarolen CIIOPHBIX CUTYaIIH.
ITonoBoe pazmHokeHue. Pazpurue CYLIHOCTB IIOJIOBOTO
MOJIOBBIX KJIETOK. [TonsiTHE MHAMBUAYATBHOTO PA3BUTHS Pa3MHOXCHHU:A [IpoxykruBHOE
(oHTOTEHE3a) OpraHm3MoB. JlenenHue, OpraHu3MOB. obuienue u
37/5 | OmnogotBopeHue. pocT, udhepeHumranys KIeTox, IIpoxykruBHOE B3aHMOJICUCTBUC
OpraHOreHes, pa3MHOKEHHUE, cTapeHue, | OOLIEHHUE 1 B IIPOLIECCE COBMECTHOM
cMepTh 0co0eii. OHTOreHes pacTeHuii. | B3aUMOJICHCTBUEC y4eOHOH
38/6 | OnroreHes — HHAUBUAYATLHOE OHxrorenes »)KUBOTHLIX. B3anMoBausgHue | B Ipolecce JIEATEIBHOCTH C YUYETOM
pa3BUTHE OpraHU3Ma OnTorenes. YaCTCH pa3BUBAIOLICTOCA 3apOoAbIlia. COBMCCTHOU Y‘IC6HOI/I TMO3UIUU APYTUX
N i eSATEIILHOCTHU C YaCTHUKOB
IMGpHOHATBHI riepro. JI/p Nel0 Brmsirme hakTopos BHeIIHEH cpenpl Ha | ACs y
«BrIsBNICHHE TPU3HAKOB CXOJICTBA PasBUTHE 3APONIBIIIA. POCT M passuTue | YICTOM HOSHIH AICATEIBIIOCTH TPH
. P opranu3ma. Y poBHH MPHUCIIOCOOICHUS APYTUX 00Cy)IeHUH
3apOJIBIIIICH 9EJIOBCKA U IPYTHX OpraHM3Ma K H3MEHSIOIIHMCS yYaCTHHUKOB BIIMSHUS HAPKOT€HHBIX
MJICKOIIUTAOIINX KaK JOKa3aTCJIIbCTBO YCJIOBHSIM. CTapeHI/Ie U CMEPTH JACATCIIBHOCTHU ITIPU BCUICCTB HaA
UX POJICTBAY. opranm3ma. Crieninduka OHTOreHe3a 00CyXIeHUH MPOIIECChI B KIIETKE.
pu O6ecrojaoMm BOIIPOCOB Hcnonb3oBanue
39/7 | Onrorenes. ITocTaMOpHOHATBHBIN pasmHOxeHuu. JleMoHCTpamys: TabauL, | MEHOTHIECKOTO cpencts KT B
IICPUOJ. WUTIOCTPUPYIOLIUX BUBI OECIIONOro ACICHUS KIICTKH. pCLICHNH
OJIOBOTO Pa3MHOKEHHS, ORajicHUE METOJJaMH | KOTHUTHBHBIX,
5SMOPUOHAIILHOTO HAy4YHOTO MO3HAHHUS B | KOMMYHHKATHBHBIX U
MOCTAMOPHOHAIBHOTO PA3BUTHS nponecce OpraHH3alMOHHBIX
40/8 | OGo6mawmuii ypoK Mo TeMe BBICIINX PACTCHHUH, CXO/ICTBO CpaBHUBAHMA 3afad.
3apOAbIIeH NO3BOHOYHBIX )KUBOTHBIX, IIponecCcoB MUTO3a U
«Pa3MHOKeHe U HHIUBHIYAJbHOE . N
CXEM MHTO3a U Meio3a. Meii03a, MpoIeccoB OgnazieHue METOJaMu
Pa3BHTHE OPTAHUIMOB 00pa3zoBaHus HAYYHOTO MMO3HAHUS,
(KOHTPOILHBII TecT 5) MYKCKUX U HCIIOJIb3YEMbIMHE TIPU
Ypox 0bobwenus u cucmemamuzayuu YKEHCKHX TTOJIOBBIX OHMOJIOTMUECKUX
SHAHUIL KJIETOK Y UeJIOBEKa. HCCIIEIOBAHUSAX B
JlemoHcTparus MPOIIECCe BBITIOTHEHHSI
HABBIKOB 71a00paTOPHBIX PadoOT.
[I03HABATEJILHOMN
pedekcun
I'naBa 3. OcHoBbI reneTuku (18 yacos)
41/1 | Ucropust pa3BUTHS T€HETHKH. HcTopust pa3BUTHS TEHETUKH. -OBJIaJICHUE HABBIKAMH | - Pa3BUTHE
I'mGpumonoruyeckuii METON. 3aKOHOMEPHOCTH HACJIEN0BAHUS CaMOCTOATEIBHOTO MI03HABATCIILHBIX
[PU3HAKOB, BhIsBIEHHBIE ['. MeHenem. HpH06?eTeHH’I HOBBIX | HHTEPECOB,
42/2 . 3HAHWH, OPraHU3allUU | UHTEJUIEKTYaJbHbIX U
3aKOHOMEPHOCTH HacIeOBaHUSI. I'uOpunonornyeckuii MeTo1 N3yUeHUs 9
yaeOHOU TBOPYECKUX




MounoruOpuaHoe ckperuBanue. J1/p
Nell «CocTaBieHue MPOCTEHIIINX CXEM
CKPEIMBAHUS.

43/3

MounorubpuHoe ckpemuBanue JI/p
Nel2 «Permenne aneMeHTapHBIX
TeHETHYECKUX 3a7ad».

4414

MHOKeCTBEHHbIE AJUIEIH.
AHanu3upyollee CKpeluuBaHue.

45/5

HuruGpuaHoe ckpemuBaHue. 3aK0H
HE3aBUCHUMOI0 HacJIeJ0BaHUs
HPU3HAKOB.

46/6

XpOMOCOMHasl TEOPHsI
HACJICICTBEHHOCTHU.

4717

BianMmoeiicTBue HeaaaeIbHBIX TSHOB.

48/8

IluTorma3sMaTuyeckas
HACJICICTBEHHOCTh

49/9

I'enetuueckoe OIIPpEACITICHUE 110J1a

50/10

W3smenunBocTh. MoaudukaoHHas
n3MeHunBOCTb. JI/p Nel3 «M3yuenue
WU3MEHYHMBOCTH Y PACTEHUH U
JKUBOTHBIX, [IOCTPOEHHE
BApUALIMOHHOIO psifia U KPUBOM.
Wzydenne GheHOTUTIOB pacTeHUI

51/11

N3menunBocTh. Haciiencteennas
U3MEHUYMBOCTH

52/12

Buapl mytanuii. 'ennbie u
XPOMOCOMHBIE MYTallUU

HacJeICTBeHHOCTH. MoHOTHOpHIHOE
CKpeIlrBaHue. 3aKOH TOMUHUPOBAHUS.
3akoH pacuieruienus. [TonHoe u
HEMOJHOE JOMUHHUpPOBaHUE. 3aKOH
YUCTOTHI TAMET U €T0 IUTOJIOTHUECKOES
o0ocHOBaHUEe. MHOXECTBEHHBIE
ajienu. AHanusupyroniee
ckpemuBanue. lurnbpuaHoe u
TTOTUTUOPHUIHOE CKPEIIBaHNue. 3aKOH
HE3aBHCUMOT0 KOMOMHHPOBAHUSI.
®eHoTum U reHotull. L{luronorunueckue
OCHOBBI T€HETHYECKHX 3aKOHOB
HACJIeIOBAHMS.

I'enernueckoe onpeneneHue noma.
I'eneTnueckas CTpyKTypa MOJIOBBIX
XPOMOCOM. pOJib B CO3JJaHUU
FEHETUYECKOTO Pa3Hoo0pasus B
npezaenax Buaa. JBOJOLHUOHHOE
3HAYEHNE KOMOMHATUBHON
HM3MEHYMBOCTHU. 3aKOH TOMOJIOTHYECKHX
PAIOB B HACJIE€ACTBEHHOU
n3MeHunBoCcTH. DeHOTUITHYECKAS, NI
Mou(pUKAITMOHHAS, U3MEHYHBOCTD.
Ponp ycnoBuil BHELIHEN cpefibl B
Pa3BUTHH U MPOSIBICHUH MPU3HAKOB U
cBoiicTB. CTaTUCTHYECKHUE
3aKOHOMEPHOCTH MOTU(PUKAITTOHHON
U3MEHUYMBOCTU. YTIPABJICHUE
JIOMUHHpOBaHUEM. OMOraMeTHbIN U
rereporameTHbIN nos. HacnenoBanue
MIPU3HAKOB, CLICTUICHHBIX C

JIeSITCIIBHOCTH,
ITOCTaHOBKH IeneH,
MJIAHUPOBAHUSI,

CaMOKOHTPOJIS u

OIIEHKH  PE3yIbTaTOB
CBOCH ICSITEIHLHOCTH,
YMEHUSMU
TIPEABUACTH
BO3MOJKHBIE
pe3yIbTaThl CBOHUX
JICHCTBHIA,
-oBnageane YYJl Ha
TIPUMEPE BBIABUKCHUS

THITOTE3 TUIS
00BSICHEHUS
W3BECTHBIX (AKTOB M
MPOBEICHUSI ux
SKCIIEPUMEHTAIBHOU
MIPOBEPKU,-
¢dbopmupoBaHue
YMEHUU
BOCIIPUHUMAT,
nepepadaThiBaTh u
MPEIbSBIATH
WH(POPMAITHIO B
CJIOBECHOM, 00pa3HOMH,
CHMBOJIMYECKOM
dopmax,
AQHAJIU3UPOBATh u
nepepadaThiBaTh
MOJYYEeHHYIO
UHPOPMALIUIO B
COOTBETCTBHH c
MOCTaBJICHHBIMU
3ajjauyaMH,  BbIIENATh

OCHOBHOC COACPIKaHUC
IIPOYUTAHHOI'O TCKCTA,

CITOCOOHOCTEH
yUaIInuXCs;

- YOKJICHHOCTb B
BO3MO>KHOCTH TTO3HAHHUSI
TIPUPOJIBI,
HEO00XO0IUMOCTH
pa3yMHOTO
HCTIOTb30BaHMUS
JOCTH>KEHUI HayKH U
TEXHOJOTUH JIJIs
JlalIbHEUIIIeT0 pa3BUTHUS
YeII0BEYECKOTO
00IIIeCTBa, YBOKECHUE K
TBOpILIAaM HayKH U
TEXHUKH, OTHOIICHUE K
OHOJIOTHH KaK K
3JIEMEHTY
00IIIeYeITOBEUECKOM
KYJIBTYPBI;

- CaMOCTOSITEIILHOCTD B
MIPUOOPETEHUH HOBBIX
3HAHUI U MPAKTHYECKUX
YMEHU;

- FOTOBHOCTbh K
000CHOBaHHOMY
BBIOOPY KH3HEHHOTO
MyTH B COOTBETCTBUU C
COOCTBCHHBIMH
HHTEepPEeCaMu U
BO3MOKHOCTSIMU;

- MOTHBALIHS
o0Opa3oBaTeIbHON
JIESITEIIbHOCTH
[IKOJILHUKOB Ha OCHOBE
JUYHOCTHO
OpPUEHTHPOBAHHOTO
OJIX0/1a;




53/13

Buapl myrtanuii. 'eHoOMHBIE MyTalU

54/14

IIpuunnsl MyTanuii. MyTtareHHbIe
(haxTOpBI

55/15

CoMaTuyeckue U reHepaTUBHbIC
MyTaIuu

56/16

[puuunel mytanwmii. JI/p Ne 14
«BpIsIBIIEHNE UCTOYHUKOB MyTareHOB B
OKpYykarotei cpeze (KOCBEHHO) U
OLICHKA BO3MOKHBIX MOCIIEICTBUN HX
BJIMSIHUSI HA OPTaHU3M.

57/17

buonornyeckas posib MyTanui

58/18

O6o01marmuii ypoxk no teme
«OCHOBBI F€HETHKHY
(KOHTPOJIbHBIH TecT 6)

Ypox 0bobwenus u cucmemamuzayuu
SHAHUL

I'naBa 4. I'eHeTHKAa YesioBeKa. (84acoB)

60/1-2

MeTobI UCCITeIOBaHUS T€HETUKN
yenoBeka. JI/p Nel5 «Cocrapienue
POIOCIOBHOI

61/3

T'eneruxa u 310poBbe. ['eHHBIE
3a00JIEBaHUS

62/4

T'eneruka v 310poBbe. XpOMOCOMHBIE
00Ie3HU.

63/5

IIpo6meMbl reHeTHIeCKOM
Oe3omacHoCTH

OJIOM. XpOMOCOMHas TEOPUsI
HacJIeACTBEHHOCTH. [ pyInbl cuerieHust
reHoB. CLeIUIEHHOE HaclleZJOBaHNe
npu3HakoB. 3akoH T. Moprana. [TomHnoe
1 HETIOJIHOE CILIETIJIEHHE TeHOB.
I'enernueckre KapThl
xpomocoM.I'eHoTun Kak nenocrTHas
cucreMa. XpoMocoMHas (siiepHas) u
LUTOIUIa3MaTHYeCKast
HAaCJIEACTBEHHOCTh. B3auMonencraue
aJJIeNbHBIX (JIOMUHUPOBAHUE,
HEMOJIHOE JOMUHHUPOBAHHUE,
KOJIOMUHUPOBaHUE U
CBEPXIOMUHHUPOBAHUE) U HEAJJIEIBHbIX
(KOMIIJIEMEHTapHOCTh, SMUCTA3 U
[IOJINMEPHS) TEHOB B OIPEICIIEHUHU
npusHakoB. [Inefiorponus. OCHOBHbIE
(hopMBbI H3MEHUYUBOCTH.
I'enoTunMueckast N3MEHUYUBOCTD.
Myranuu. I'eHHbIe, XPOMOCOMHBIE U
reHoMHbIe MyTarui. ComaTHueckrue u
reHEepaTUBHbIC MYTALIH.
[TomyneranbHble U NeTalbHbIE MyTAIUH.
[Ipuunnbl M yacToTa MyTalUi,
MyTareHHbI€ (aKTOPbl. DBOIIOLMOHHAS
pousib myTaruit. KomOnHaTHBHAS
HW3MEHYUBOCTh. BO3HUKHOBEHME
Pa3NMYHBIX KOMOMHALMHI T€HOB U MX

MCTO)II)I HU3YyUYCHUA HACJICACTBCHHOCTHU
4esoBeka. [ eHeTndyeckoe pasHooOpasue
4enoBeka. [ eHeTHUeCKUe JaHHBIC O
MIPOUCXOXKICHUN YCTIOBEKA U

HaXOJWT B HEM OTBETHI
Ha MIOCTaBIICHHBIE
BOIIPOCHl M HW3JIaraTh
ux;

-TIpHOOpETECHNE OIIbITa
CaMOCTOSITEITLHOTO
MOWCKa, aHalu3a |
oT6opa nHMOPMAITIH C
WCTIOTTb30BaHHEM
Pa3IMYHBIX
WMCTOYHUKOB W HOBBIX
MH(POPMAITMOHHBIX
TEXHOJIOT U hing
peuenus
MO3HABATENFHBIX
3aj1a4;

-pa3BUTHE
MOHOJIOTHYECKOU u
JINAJIOTUYECKON peun,
YMCHHUE BbIpaXaTb
CBOH MBICITH u
CITOCOOHOCTH
BBICITYHINBATDH
cobeceaHuKa,
MMOHUMAaTh €ro TOYKY
3peHus, TMPU3HABATh
paBo JIPyroro
YelloBeKa Ha  HMHOE
apryMeHTHPOBaHHOE
MHEHMUE;

- hopmupoBanue
[IEHHOCTHBIX
OTHOLIEHUH APYT K
JPYTY, K YIUTEIIO, K
aBTOpaM OTKPBITUH U
M300pETeHMUIH, K
pe3ysibTaTaM 00y4eHUsI.

YMeTb nenatb
FEHETUYECKUI MPOrHO3

U MEJIMKO-TEHETHYECKOE
KOHCYJIbTHPOBAHHE, UX
HPaKTUIECKOE
3HAUCHHUE, 3aa491 1
MIePCTIEKTHBEI




64/6 | MeauMKo — TeHETUIECKOE YeJIOBEUYECKHX pacax. Xapakrep
KOHCYJIbTHPOBAHHE HACJIeJOBaHUS MPU3HAKOB Y YEJIOBEKA.
I'eHeTHuYeCKIEe OCHOBBI 3/T0OPOBBSI.

65/7 | O600menue «I eHEeTHKA YEI0BEKAY BIIMsIHIe CPeIbl HA TeHETHIECKOE

= 37I0pOBbE YesioBeKa. [ 'eHeTHuecKne
66/8 | TToBTOpEHUE U 0OOOIICHHE 3HAHUI 11O p
Oome3nn. [ eHOTHUIT U 37I0POBBE
TeMe «['eHeTHKa 4eIoBeKay , YPOK

genoBeka. I 'eHo(GoH TOMYIISINH.
CceMUHap (borz ym

CooTHoIIeHHE OMOJIOTHYECKOro
COIMAIILHOTO HACJIEIOBAHUS.
CornuanpHbie TPOOJIEMBI TCHETHKH.
Ortuueckue nmpoodiaeMbl TeHHON
HWH)KEHEPUH..

67- | OboOmaronMii ypok
68/1-2 | KOH(EpPEHIHs 110 UTOraM
y4e0HO-UCCIIeI0BaTEIhCKON
Y IIPOEKTHOM JESATEIBHOCTH

Ypox 0bobwenus u cucmemamuzayuu

69-70 | PesepBHOE Bpems

11 xkaacc. Buosorus, 2 yaca B HeieJl0, 66 4acoB.

B cBs13M ¢ BBIX0I0M HA IMCTAHIMOHHOE 00yueHue B anpesae-mae 2020 roga. Tema «OCHOBBI reHeTHKIW) NepeHeceHa 1Jis u3y4deHue B 11 kiaacce
B 2020-2021 y4yeOHOM rony.

CrtpykTypa Kypca
¥ TOJI0BOi KaJleHAAPHbIi rpauK TeKyLero KOHTPOJIs 110 0M0J10THH

Ne Paspnen (Tema) Kypca Kona- | Cpoku uzyuennss | KonTpoJsbHas padora, JlaboparopHas
BO AaTa NpoBedeHHs pabora, nara
4acoB NpOBe/IeHUs!




OCHOBBI reHeTHKH 10 3auer No 1 JIp. Ne 1
Bun. 20 Kp.Ne 1 JLp. Ne 2
JLp. Ne 3
JLp. Ne 4
OCHOBBI CENICKITUU 1 OMOTEXHOJIOTHHY. 6 JLp. Ne 5
AHTpOImoreHes. 6 3auet Ne 2
OKOCHCTEMBI. 16 Kop. Ne 2 JIp.Ne 6
JLp. Ne 7
JIp. Ne 8
JLp. Ne 9
OBomrorust 6uochepsl U YeIOBEK. 8 Kip. Ne 3 JLp. Ne 10
JLp. Ne 11
JLp. Ne 12
HUTOIO 664

Ilepeuyensb 1adopaTOpHBIX padoT

Tema

JlaGoparophast pabora Ne 1 M3ydeHne n3aMeHUMBOCTH y PACTEHUI M dKUBOTHBIX, [IOCTPOESHHE BAPUALIMOHHOTO PsiJia U KPUBOI.
Nzydenue peHOTUTIOB pacTeHUIN»

Jlaboparophast pabora Ne 2. Onricanue ocobeit Bua mo MophoIoruiecKoMy KpUTEPHIO.

JlaGoparophast pabora Ne 3. BreisiBieHre H3MEHUMBOCTH y 0c00€i OHOTO BUAA.

Jlaboparophas padota Ne4, BeisiieHre IpUCOcOOICHUN K Cpeie OOUTaHusI.

Jlaboparophas pabota Ne 5. AHaiu3 U OlleHKa Pa3IMYHbIX THIIOTE3 MPOUCXOXKICHUS YeI0BeKa.

JlaGoparophast pabora Ne 6. CpaBHHTENIbHAS XapaKTEPUCTUKA IPUPOJHBIX IKOCHCTEM U arpO’KOCUCTEM CBOEH MECTHOCTH.

Jlaboparophast pabora Ne 7. UccnenoBanre n3MEeHEHHUH B 9KOCHCTEMAX HA OMOJIOrMYECKHX MOJIENSX (aKBapUyM).




Jlaboparophas padota Ne 8. CocraBiicHHE CXEM Iepeladn BEIIECTB U SHEPruu (LIerell mMUTaHus).

9. | Jlaboparopnas pabota Ne 9. BeisiBiIeHHE aHTPOIIOIC€HHBIX U3MEHEHHI B 9KOCUCTEMAaX CBOCH MECTHOCTH.
10. | Jlaboparophas padota Nel0. AHaau3 ¥ OICHKA Pa3IUYHBIX THIIOTE3 MPOUCXOKICHHUS JKU3HH.
11. | JIaboparopnas padora Ne 11. Pemrenne sk010rnIecKux 3aaad.

JlaGoparophast pabota Ne 12. AHanu3 u OlleHKa MOCIEACTBUI COOCTBEHHOM ACATENFHOCTH B OKPYXKAIOIIEH cpefie, TIA00aIbHbIX
HKOJIOTHUECKHX MPOOJIEM U ITyTeH MX PEIICHUSL.




Aara Ne TemaTruueckoe muianuposanue 11 kiaace K/p | a/p /3
ypoka Tema
Mopayas 1. «OcHOBBI reHeTHKH» - 10 yacoB 1

1. (1) XpOMOCOMHasI TEOPHS HACIEACTBEHHOCTH. B3anMoielicTBHe HealluleIbHBIX TEHOB. § 42,43

2.(2) L{uronnasMaTHueckasi HaCJI€CTBEHHOCTh § 44

3.(3) [eHeTHUECKOE ONPEENEHHE TI0TIa § 45

4. (4) M3menunBocTs. MoandukanunonHas n3aMeHInBoCTh. JI/p Nel «3y4eHne H3MEHIHBOCTH y PACTEHHH U )KUBOTHBIX, TOCTPOCHHE § 46

BapUalMOHHOTO psijia U KpUBOHL. l3yueHne (eHOTUIIOB pacTeHUI»

5. (5) HacnenctBenHast n3MeHYHBOCTE. Buapl myTanuii. ['eHHBIE 1 XpOMOCOMHBIC MyTalllN § 47

6. (6) Busr myranmit. I'enomHBIe MyTarn. [IpHYHHEI My TaIHiA. § 47,48

7.(7) MeToibI HCCIIEIOBAHMS TEHETHKHU YEOBEKA § 49

8. (8) ['€HETUKA H 37I0POBbE § 50

9.9 IIpo6neMb! reHeTHYeCcKOol 6€3011acHOCTH § 51
10. (10) 3ayer Ne 1 no Teme «OCHOBBI F€eHETUKN»

Moayab 2.Bua— 20 yacoB

11. (1) | PasBurHe 3BosoIoHHOrO yuenus Y. Jlapsuna. § 52, ¢ 186-190

12. (2) OBomoronHas teopus Y. JlapsuHa. § 52, ¢ 190-195

13. (3) Bun, ero kputepun. JlaGopatopHas padora Ne 2. Onucanue ocodeii Baa no Mop¢o10ru4eckoMy KpHTEpPHUIO. + § 53

14. (4) IMonyssimu. § 54

15. (5) ['eHeTHYECKMIA COCTAB MOIMYJISIIHHI. § 55

16. (6) JlaGopaTopHasi padora Ne 3. BrisiBJieHHe U3BMEHYHUBOCTH Y 0cO0€eii 0JHOr0 BHAA. +

17. (7) V3menenne reHo(OH I TOMyJISIH. § 56

18. (8) Ikekypens Ne 1. Muoroo6pasue BuaoB. Ce30HHbIC M3MEHEHHs B IpUpPoje (OKPECTHOCTH MIKOJIBI).

19. (9) Bopnr0a 3a cyniecrBoBanue u €€ GOpPMBI. § 57
20. (10) | EcrectBeHHbIi 0TOOP U €ro HOPMBI. § 58
21.(11) | JIaGopaTtopHasi pa6ora Ne 4. BolsiBjieHHe NPUCIOCOOJIEHHIT K cpe/ie 00MTaHus. +
22.(12) | Uzonupyromue MeXaHU3MBbI. § 59
23 (13) | BunooOpasoBanue. § 60
24 (14) | Maxkpo3BOITOITHSL. § 61
25 (15) | JTokasaTeapCTBa MaKpOIBOJIOIHH. § 61
26 (16) | Cucrema pacTeHHi M )KUBOTHBIX — OTOOPaKEHHE IBOJFOIIUH. § 62
27.(17) | I'naBHBIEe HanpaBJICHUS YBOJIIOLUN OPTaHUYECKOTO MUPA. § 63
28. (18) | I'naBHBIC HampaBJICHUS YBOJIIOLUN OPTAaHUYECKOTO MUPA. § 63




| 129.(19) | O6obienue 3nanmii o Teme: Buj1. DBOMOMOHHOE YUEHHE. 1] § 52-63

| 35.(5 |
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56 (14) | Bnusuue 3arpsA3HeHMii Ha *KuBbIe opranu3mel. JlaGopaTopHasi padora Ne 9. BeisiBjieHHe aHTPOMOreHHbIX § 87
H3MEHEHHI B JKOCHCTEMAaX CBOeil MeCTHOCTH.
57(15) | OcHOBBI pallMOHATLHOTO TPHPOIAOTIOJIL30BAHHS. § 88
58 (16) | O6ob6maroumii ypok o Teme «OcHoBbI 9Kog0run». KoHTpoabHasi padora Ne 2 mo Teme «IKOCHCTEMBI». § 74-88
Monayab5.9Boaonust 6uochepbl 1 YeJI0BeK — §uacoB
59 (1) | I'mmore3sl 0 mporcxokaeHUH KU3HA. COBPEMEHHBIC TIPESICTABICHHUS O POMCXOXKICHUN JKU3HH. § 49
60 (2) | OcHOBHBIE 3Talbl Pa3BUTHS KH3HU Ha 3emIIe. § 50
61 (3) | OcHOBHBIE JTalbl Pa3BUTHS KH3HU Ha 3emIIe. § 51
62. (4) | JIaboparopuasi pa6ora Ne 10. AHAJIM3 M OIIEHKA PA3JIMYHBIX THIIOTE3 NMPOUCXOKICHHS JKH3HH.
63. (5) | DBomonus 6uochepsl
64. (6) | Aurpomorennoe Bo3zeiicTBre Ha Onochepy. JlabopaTopHasi padora Ne 11, Penenne 3K010rHuecKux 3aaad.
65. (7) | IocaencTBus AeATENLHOCTH Y€JI0BEKA B OKpysKarorieii cpese. [IpaBuia MoBeACHMS B IPUPOIHOI cpeie.
JlaGopaTopHas padora Ne 12. AHATH3 M OLIEHKA MOCJIEICTBUI COOCTBEHHOI NeATEIHLHOCTH B OKPY Kaloleil
cpene, ri100aJbHbIX IKOJI0TMYECKHX MPO0JIeM U MyTeil UX pelleHusl.
66. (8) | ObobmarmmMii ypok Mo TeMe «IBOMIOIHUS OHOChepsl W uenoBek». KoHTpoabHasi padora Ne 3 mo Teme
«JBoJonus 6uochepbl U YeJIOBEKY.
IToBTOpenue — 1 yac
67 [ToBTOpEHME OCHOBHBIX BOIIPOCOB Kypca.

(pesepn)




		2024-03-15T10:34:31+0800
	Д.А.Сушкин




