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OOyueHue 1Mo JaHHOH MPOrpaMMe MO3BOJIUT BbINYCKHUKY HA 0230BOM YPOBHE MOJYYUTh BO3MOKHOCTh HAYYHUThCS:

— JaBaTh HAy4dyHOE OOBSICHEHHE OMOJOTrHYecKUM (akTaM, MporieccaM, SBICHUSIM, 3aKOHOMEPHOCTSIM, HMCIOIL3YS OMOJOTUYECKHE
TeopuH (KJICTOYHYIO, IBOTIOIMOHHYIO), YICHUE 0 Onocdepe, 3aK0OHbI HACTIEACTBEHHOCTH, 3aKOHOMEPHOCTH U3MEHUYUBOCTH;

— XapaKTepu30BaTh COBPEMEHHbBIC HAIIPABIICHUS B Pa3BUTHUHM OWOJIOTHUU; OMUCHIBATH X BO3MOXKHOE MCIOJIb30BAHUE B MPAKTUYECKOM
JESITENbHOCTH;

— CpaBHUBATH CIIOCOOBI JICJICHUS KJIETKU (MUTO3 U MEI03);

— pemiath 3ajadyd Ha moctpoeHue ¢parmenta Bropor mnenu JAHK mo nmpennoxxenHomy dparmenty nepsoi, 1 PHK (M PHK) mo
yuactky JJHK;

— pelarh 3aJa4y Ha ONPEACIIEHUE KOJIMYECTBA XPOMOCOM B COMATUYECKUX M IOJIOBBIX KJIETKAaX, a TAKXKE B KJIETKax Mepel Hauaiom
JeieHus (Meio3a Wi MUT03a) U TI0 €r0 OKOHYAHUU (/1711 MHOTOKJIETOYHBIX OPTaHU3MOB);

— pemath TeHeTUYECKHe 3a7a4l Ha MOHOTHOPHUIHOE CKPEIIUBAHUE, COCTABIATh CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHMS, TPUMEHSIS
3aKOHBI HACIEACTBEHHOCTH U UCTIONB3YSI OMOJIOTUYECKYIO TEPMUHOJIOTHIO U CUMBOJIHKY,

— YCTAaHaBJIMBATh THUIl HACJIEAOBAHUSA U XapakTep IPOSBICHUS MNPU3HAKA IO 3aJaHHOW CXEME POJOCIIOBHOM, IIPUMEHSSI 3aKOHBI
HACJICICTBEHHOCTH;

— OLICHUBATh pE3yJbTaThl B3aMMOJCHCTBUSA YEJIOBEKA M OKPYXKAIOWIEH CPellbl, MPOTHO3UPOBATH BO3MOXKHBIE MOCIIECICTBUS
JEATEeIIbHOCTH YeJIOBEKa JJIsl CYIIECTBOBAHUSI OTJEIbHBIX OMOJOTUUECKUX OOBEKTOB U IEIBIX MPUPOJIHBIX COOOIIECTB.

Pabouas nporpamma y4yebHoro npeameta paspaboTtaHa Ha ocHoBe ®eaepanbHOro rocyAapCcTBEHHOro 06pa3oBaTe/IbHOro

cTaHaapTa cpegHero obuiero obpasoBaHumA.

OpraHuszauna-paspabotumk: MAQY COLL Ne 1.

Pa3paboTumk:

YxoB Bnagnmunp Hukonaesuy, yuntenb nepsoi KBaANGUKALNMOHHOM KaTeropmm



(ITpeamerHas muHusA yaeOHUKOB «JInuus sxu3uu». 10 kimace: yued. mocobue st 001mieo0pa3oBaTeIbHBIX. OpraHu3allyii: 6a30Bblii ypoBeHb / B. B.
[Maceunuk, Kamenckuii A.A., Pyorios A.M. — M. : IIpocsemienue, 2020)

PaGouas mporpamma cocraBieHa Ha ocHOBe DenepasibHOTO ['0Cy1apCTBEHHOTO CTaHIapTa, IPOrPaMMBI 110 OMOJIOTHH It 00111e00pa30BaTENbHBIX KO
(coopuuk buonorus. Paboune nporpammel. [Ipenmernast muaust yaeOHHKOB «JIuaus sxu3au». 10—11 kimaccrl: yae6. mocodue s
00111e00pa30BaTeNIbHBIX. OpraHu3anuii: 0a3oBeiii ypoeHb B. B. [laceunuk, Kamenckuii A.A., Pyomnos A.M. — M. : [Ipoceemienue, 2020) MOJIHOCTHIO
oTpaxarolei conepxkanue [IpumepHoii mporpaMMel, ¢ AOMOJHEHUSIMH, HE MPEBBIIIAIONIMHI TPEOOBAaHUS K YPOBHIO

MOATOTOBKU 00YYaIOIUXCSl.

HopmaTuBHO-IpaBoOBbI€ IOKYMEHTHI, HA OCHOBAHUM KOTOPHIX pa3padoTraHa padouyasi mporpamma:

e denepalibHBII rOCYIapCTBEHHBIN 00pa30BaTENbHBIN CTAHIAPT CPEIHETrO 00IIero oopasoBanus (yTB. MIprUKa3oM MUHHCTEPCTBA 00pa30BaHUS U HAYKH
P® ot 17 mas 2012 r. N 413). TToanyukt 6 u3menen ¢ 7 aBrycra 2017 r. - [Ipukas Munobpuayku Poccuu ot 29 urons 2017 r. N 613
®epnepanbubliit 3akoH PO o1 29.12.2012 No 273-03 "O6 obOpa3zoBanuu B Poccuiickoit @enepanuny, cT. 2, 1. 9;
®denepallbHbII rOCYAapCTBEHHBIN 00pa30BaTENbHbBIN CTaHIAPT;
nucbMo MuHuctepcTBa oopazoBanus u Hayku P® ot 19 anpens 2011 r. Ne 03-255 «O BBenenun eaepaibHOTo rocyJapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHapTa O0IIEro 00pa30BaHUY;

® (enepanbHBIN epedeHb yUeOHUKOB, PEKOMEHI0BAHHBIX MUHUCTEPCTBOM 00pa3oBaHus U Hayku PD Kk UCoIb30BaHIO B 00pa30BaTeIbHOM
npoiiecce B 0011e00pazoBaTeIbHbIX yupexkaeHusx, Ha 2019-2020 rr., np. MunucrepctBa oopazoBanus v Hayku PO Ne 345 ot 28.12.2018

® npuka3 MunucrepcTBa oopazoBanus u Hayku P® Ne 1577 ot 31.12.2015 r. «O BHecenun usmenennii B ®I'OC OO0, yrBepxkAEHHBIN NPUKA30M
MunucrepcrBa o6pazoBanus U Hayku P® ot 17.12.2010 r. Ne 1897»;

® OCHOBHOI 00pa30oBaTeIbLHON MPOrpaMMoii cpeaHero (moaHoro) odiiero oopazoannss MbOY COII Ne 68;

¢ yyebHbIM TIaHOM MBOY COIINe 68;

Ha OCHOBE:

e [Iporpamma: IIporpamma no 6uonoruu st o61meoOpa3zoBaTenbHbIX HK0J (cOopHuK buonorus. Paboune nporpammel. [IpenMerHas nunHus
yueOHUKOB «JIuHus xu3an». 10 knace: yued. mocodue ais o0ieo0pa3oBaTenbHbIX. OpraHu3anuii: 6a3osbsiit yposens / B. B. [laceunuk, ,
Kamenckwuit A.A., PyonioB A.M. — M. : [Ipocsemienue, 2020)

e Vyebnuk: buonorusa. O6mas 6uonorus. 10 kimacc ydueOHUK /i 001eoOpa3oBarenbHbIX yupexaenuii /, B.B.ITaceunuk, Kamenckuii A.A.,
Py6mos A.M, - M., [Ipocsemenue. 2020.

o JlabopaTopHbie pabOThI ¥ MPAKTUKYMbI TPOBOJISITCS C UCIIOJIB30BaHUEM 000pynoBaHus « Touku poctay - nudponas
nabopaTopusi o OMOJIOTMH U SKOJIOTHUH.

[TOACHUTEJIbHAA 3AITMCKA


http://ivo.garant.ru/#/document/70188902/entry/0
http://ivo.garant.ru/#/document/71730758/entry/1003

[Ipennaraemast pabodas mporpaMmMa peaau3yercs P UCIob3oBanuu yaeOHnkoB «buonorus. 10 knace» moxa pepakiueit npodeccopa B. B. [Taceunuka.
[Tporpamma cocraBieHa B COOTBETCTBUHU € TPEOOBaHUSIMHU K pe3yibTaTaM CpelHEro o0miero oopasoBanus, yreepkieHHpIMU DeepaibHbIM
rOCyJapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM CPEIHETO OOIIEero 00pa30BaHUsL.

[IporpamMma pazpaborana ¢ y4€TOM aKTyallbHBIX 33[1a4 00y4eHUsI, BOCIUTaHUS U pa3BUTUA oOydaromuxcs. [IporpaMMa yuuThIBaeT ycioBus, HEOOXOAUMbIE
AJId pa3BUTUSA JIMYHOCTHBIX U ITO3HABATCIIbHBIX KAYCCTB 06yanOLHHXCH.

[Tporpamma BKJIIOUAET 00513aTENbHYIO YacTh yueOHOr0 Kypca, 3JI0KeHHYI0 B «[IpuMepHOii 0CHOBHOI 00pa3oBaTenbHON IporpaMme 1o OMOJI0ruH Ha
YPOBHE CpeHero o01ero oopazoBanus» U paccunTana Ha 70 qacoB. B mporpamme coaepKuTCs MpUMEpHBIN NepedeHb Ta00PATOPHBIX U MPAKTHIECKHIX
paboT, He Bce M3 KOTOPBIX 00s3aTeIbHBI JJIs BBIMOIHEHHSI. Y YUTEIh MOXKET BBIOPATh U3 HUX T€, AJIS MPOBEACHUS KOTOPBIX €CTh COOTBETCTBYIOLIUE YCIOBHUS
B IIKOJIEC.

OcBoeHue MPOorpaMMBbI 1O OMOJIOTHH 00ECTIeYMBAET OBJIaICHHE OCHOBAMHU YUe€OHO-UCCIIEI0BATENCKON AeITeIbHOCTH, HAYYHBIMU METOAAMHU
PeIICHUA PA3JIMYHBIX TCOPETUYCCKUX U IMTPAKTUYCCKUX 3adad.

W3ydenue 6uoyoruu Ha 6a30BOM ypOBHE OPUEHTHPOBAHO Ha o0ecreueHne o01ueo0pa3oBaTeabHOi U 00UIEKYIbTYPHOUN MOATOTOBKH BBITYCKHUKOB.
Ha 6azoBoM ypoBHe u3yueHue npeamera «buonorus», B 4actu GopMHUPOBaHUS y 00YHAOIINXCS HAYYHOTO MUPOBO33PEHHSI, OCBOCHHS OOIICHAYYHBIX
METOJIOB, OCBOCHHUSI IPAKTUYECKOTO MPUMEHEHHSI HAYYHBIX 3HAHUN, OCHOBAHO HAa MEXIPEIMETHBIX CBSI3SX C MIPeIMETaMu 00J1acTell €CTECTBEHHBIX,
MAaTCMAaTUYCCKUX U TYMAHUTAPHBIX HAYK.

Pabovas mporpamma 1o OMOIOTHN BKITIOYAET CIICIYIONINE pa3aeibl:

1. [TosicauTenbHas 3aMUCKa.

2. O0mras XxapakTepUCTHKA yueOHOTO IIPeIMETa ¢ ONpeIeTieHneM 1eJiel U 3a/1a4 ero U3y4eHUsI.
3. Mecto Kypca Ouosoruu B yueOHOM IUIaHE.

4. Pe3ynmbTaThl OCBOCHUS Kypca OMOJIOTHH — JIMYHOCTHBIE, IPEAMETHBIC M METalpeMETHBIE.
5. ConepxaHue Kypca OMOJIOTHH.

6. [Inanupyembie pe3ysbTaThl U3YYSHHUS Kypca OMOJIOTHH.

7. KanennapHo-TemMaTHueCKOE MIIaHUPOBAHUE.

OBIIASA XAPAKTEPUCTHUKA YYEBHOT O ITPEJIMETA

B cucreme ecrecTBeHHO-Hay4YHOr0 00pa30BaHUs OMONOTHS KaK Y4eOHBIN MpeMeT 3aHMMaeT BaKHOE MECTO B (DOPMUPOBAHUH: HAYYHON KapTHUHBI
MUpa; PYHKIHOHAIBHON rPaMOTHOCTH, HEOOXOAMMOM J1J1si TOBCEITHEBHOM KU3HU; HABBIKOB 3/I0POBOT0 U O€30MacCHOTO JJIs YeJIOBEKa M OKpY Kalolel cpebl
o0pa3a KH3HH; SKOJIOTHYECKOTO CO3HAHMSI; [IEHHOCTHOT'O OTHOLICHHUS K )KMBOI MPUPOJIE U YEIOBEKY; COOCTBEHHOM MO3UIIMHU 10 OTHOILIEHHUIO K
Ouonornueckoi HHGOpPMaIUH, MOTYy4aeMON U3 Pa3HbIX HCTOYHUKOB. M3yueHne OMOI0THH CO3/1aeT YCIOBUS U1 (OPMUPOBaHUS y 00y4arOIIUXCs
UHTEJUIEKTYaJIbHBIX, TPAKIAHCKUX, KOMMYHUKAITMOHHBIX 1 HH(POPMAIIMOHHBIX KOMIIETCHIIUH.

N3ydenue kypca «buosiorusy» B crapiieil KoJie HampaBJI€HHO HA PELICHHUE CIEAYIONUX 3a1ay4:
1) popmupoBanue cucTeMbl OMOJOTHYECKUX 3HAHUH Kak KOMIIOHEHTa €CTECTBEHHO-HAYYHOI KapTHHBI MUPA;
2) pa3BUTHE JTUYHOCTU O0YYAIOIUXCA, X MHTEUIEKTyalbHOE U HPAaBCTBEHHOE COBEPILIEHCTBOBAHKE, (JOPMHUPOBAHUE Y HUX T'YMAaHUCTUYECKUX OTHOLIEHUN U
HKOJIOTHUECKH 11eJIECO00Pa3HOTO MOBEIECHUS B OBITY U TPYJOBOM IEATEIBLHOCTH;



3) BbIpaOOTKY MOHMMAHUS 0OIIECTBEHHOM MOTPEOHOCTH B Pa3BUTHH OMOJIOTHH, a TakKe (HOPMUPOBAHUE OTHOIICHUS K OMOJIOTHH KaK BO3MOXKHOU
obJyactu OyayIIen NpakTHUYeCKOU JIeATeTbHOCTH.

Lesu 6uonoruueckoro oOpa3zoBaHus B CTapleii mIKosie GOpMyIUPYIOTCS Ha HECKOIbKUX YPOBHSX: TJ100aIbHOM, METAIIPEAMETHOM, TUYHOCTHOM
U TIPEIMETHOM, Ha YpOBHE TpeOOBaHMI K PE3y/IbTaTaM OCBOCHUS COAEPIKAaHUS MPEAMETHBIX TPOTPaMM.

I'moGanbHbIe e 6MOI0rHYecKoro 00pa3oBaHus SBJSIOTCS OOIIMMHU Ui OCHOBHOM U CTapIIel IIKOJIbI U ONPEAEIIOTCA COLMATbHBIMU TPEOOBAaHUSIMU,
B TOM YHCJIC U3MEHEHUEM COIIMATILHON CUTYalluu Pa3BUTHUS — POCTOM MH(POPMALMOHHBIX MEPETPY30K, H3MEHEHUEM XapaKTepa M CIocOO0B OOIIECHHS
U COLMAIbHBIX B3aUMOJICHCTBUHN (00BEMBI U CITIOCOOBI TOyUeHUsI HHPOPMAIIUU TOPOKIAIOT PsAJl 0OCOOCHHOCTEH pa3BUTHSI COBPEMEHHBIX MOJIPOCTKOB).
Haunbosee npoayKTUBHBIMHU ISl PELICHUS 337a4 PAa3BUTHS MTOAPOCTKA SIBISIOTCS COLMOMOPAIbHAS U MHTEIJICKTYaJIbHAS B3POCIIOCTb.

[Tomumo 3TOTO, rI00aNTBbHBIE 1eTU GOPMYIUPYIOTCS C YYETOM PACCMOTPEHUS OMOJIOTMYECKOT0 00pa30BaHUs KaK KOMIIOHEHTa CHUCTEMbI 00pa30BaHUs B

LIEJIOM, [I03TOMY OHU SIBJISIFOTCSL Hanbosiee 00LMMH U COLIMAJIbHO 3HAUUMbIMHU.

C yuéToM BBIIIEHa3BAaHHBIX MOIXO0B INI00ATEHBIMU LETSIMH OUOIOTUYECKOTO
00pa3zoBaHus SBISIOTCS:
— conuaau3anus oOyJaromuxcs Kak BXOKICHUE B MUP KYJIbTYPhl U COLIMATIbHBIX OTHOILIEHUH, 00eCTIeYnBaIOIIee BKIIOYEHHUE YUaIUXCS B Ty WIH HHYIO
rpynmy J100 OOIHOCTh — HOCHUTENS €€ HOPM, LIEHHOCTEW, OpUEHTAllMi, OCBaMBa€MbIX B IIPOLIECCE 3HAKOMCTBA C MUPOM >KUBOM MPUPO/IBL;
— npuodIeHne K MO3HABATENbHOMN KyIbType KaK CUCTEME MMO3HABATEIbHBIX (HAYUYHBIX) IIEHHOCTEH, HAKOIIJICHHBIX 00I11eCTBOM B chepe
OHOJIOrN4ECKON HAyKH.
[Tomumo 3TOTO, OHOTOTHUECKOE 0Opa30BaHKE HA CTAPIIEH CTYIEHU MTPU3BAHO O0ECTICUUTH:
— OpHEHTALUIO B CUCTEME 3TUYECKHUX HOPM U LIEHHOCTEN OTHOCUTEILHO METO/I0B, PE3Y/IbTATOB U IOCTH)KEHUN COBPEMEHHOW OMOJIOTHYECKON HAyKH;
— pa3BHUTHe [I03HABATEJIbHBIX KAUeCTB JIMYHOCTH, B TOM YHCJIE M03HABATEIbHBIX HHTEPECOB K N3YUEHHUIO OOLIMX OMOIOTHYECKUX 3aKOHOMEPHOCTEH 1
caMOMY NpoIlecCy HayYHOTO [TO3HAHUS;
— OBJIaJeHHe y4yeOHO-1T03HABaTEIbHBIMH U [IEHHOCTHO-CMBICJIOBBIMU KOMIIETEHTHOCTSIMHU 11 (JOPMHUPOBAHUS TTO3HABATEILHON U
HPABCTBEHHOM KYJIbTYpbl, HAyYHOTO MHUPOBO33PEHUS, a TAKKE METO0JI0THEN OMOIOrMUECKOT0 IKCIEPUMEHTA U 3JIEMEHTAPHBIMUA METOJIaMU OHOJIOTMYECKUX
HCCIICIOBaHUM;
— (hopMupOBaHHUeE HKOJIOTMUYECKOTO CO3HAHUS, IEHHOCTHOTO OTHOILIEHUS K KUBOU MPUPOJIE U YETIOBEKY.

MECTO KYPCA BUOJIOI'MA B YYEBHOM I1JTAHE

KonnuecTBo yacoB, 0TBOJUMOE Ha U3y4eHHE OMOJIOTHH B CTapllel IIKOJe, 3aBUCUT OT Y4eOHOTO MIaHa YTBEPKJIEHHOT0 00pa3oBaTeIbHON
opranu3zanueil. Jlannas pabouas mporpaMma pacCuuTaHa Ha IMPOBEICHUE 2 Yaca KJIACCHBIX 3aHATHI B HEAEIO IPU U3y4YeHUH npeamMera OO1ee Yucio
y4eOHBIX 4acoB 3a ToJ1 00y4deHus coctaniseT 70 u,

Kypcy 6nonoruu Ha cTyneHu cpelHero oomero oopa3zoBaHus IpeAeCTBYeT Kype OMOIOrMH, BKIIOYAIOIIMNA JIEMEHTapHbIe CBEACHUS 00
OCHOBHBIX OHoJornueckux oobekrax. CoaepxaHue Kypca OMOJIOTHH B OCHOBHOM IIIKOJIE, CIIY’>KMT OCHOBOM /IJIsl U3y4eHUsI OOIINX OMOJIOTHYECKUX
3aKOHOMEPHOCTEH, TEOpUH, 3aKOHOB, THIIOTE3 B CTapIIeH IIKOJIE, TJe 0c000e 3HaUCHHE TPUOOPETAIOT
MHUPOBO33PEHUYECKHE, TEOPETHUECKUE TOHSITHUS.

Taxum oOpa3oM, copeprkaHue Kypca OMOJIOTUH B CTaplIel miKose, 6os1ee MoJHO PaCKphIBaeT 001ue OMOIOTHUECKUE 3aKOHOMEPHOCTH, TTPOSIBIISIIOIIUECS
Ha pa3HbIX YPOBHIX OPraHU3aLUK KUBOW IPUPOIbI.

PE3YJIbTATBI OCBOEHUA KYPCA BUOJIOI'MH



JlesiTensHOCTh 00pa30BATEILHOTO YUpEkKACHHSI 0011ero oopa3oBaHus B 00ydeHUU OHOJIOTHH B cpeiHel (IOTHOM) MIKOJIe JOJKHA OBITh HAIMlpaBJIeHA HA
JOCTHKEHHE 00YJaIOIUMHUCSA CIIETYIOIINX JUYHOCTHBIX Pe3y/IbTATOB!
1) peasinzanuy 3THYECKUX YCTAHOBOK IO OTHOIICHHIO K OMOJOTMYECKUM OTKPBITHM, UCCIEIOBAHUAM U UX pE3yJabTaTam;
2) mpu3HaHUs BBICOKOM LIEGHHOCTH U3HU BO BCEX €€ MPOSIBICHUSX, 3J0POBbS CBOETO U APYTUX JIIOJICH, pean3aluy yCTaHOBOK 3/JOPOBOr0 00pa3a KHU3HU;
3) chopMupoBaHHOCTH MMO3HABATEIBHBIX MOTUBOB, HAIPABJICHHBIX HA MOJYyYEHUE HOBOTO 3HAHUS B 00JIACTH OMOJIOTHU B CBSI3U C
Oynyuieil mpogeccuoHanbHON AeSITebHOCTBIO T OBITOBBIMU MPOOJIeMaMy, CBSI3aHHBIMU C COXPAHEHHEM COOCTBEHHOTO 3/I0POBbsI U HKOJIOTHUYECKOI
0€30MacCHOCTH.
MeTtanpeaMeTHbIMH pe3yJIbTATAMH OCBOCHHUSI BHITYCKHHUKAMU CTApIICH HIKOJIBI 0a30BOr0 Kypca OHOJIOTHH SIBISIFOTCS:
1) oBnaieHNe COCTABISIFOIIMMH HCCIIEIOBATEILCKOM U IPOSKTHOM EATEIbHOCTH, BKJIIOYasi YMEHHUS BUACTH POOJIeMy, CTABUTh BOIIPOCHI,
BBIIBUTaTh TUIIOTE3bI, JaBaTh OMPEIEICHUS MOHATHIM, KJIacCU(UIUPOBATh, HAOIIOAATh, IPOBOUTH SKCIIEPUMEHTHI, I€JIaTh BHIBOIbI U 3aKITIOYCHHUS,
CTPYKTYpUPOBATh MaTepuai, OOBSICHITD, TOKA3bIBATh, 3AIUIIATH CBOU HJIEH;
2) ymenus paboTaTh ¢ pa3HbIMHU HCTOYHUKAMU OMOJIOTHYECKON MHPOPMAIUN: HAXOAUTh OMOJIOTHYECKYI0 HH(OPMALIMIO B PA3TUYHBIX HCTOYHUKAX
(TexcTe yueOHHKA, HAYYHO-TIONYJISIPHOW JIUTEpaType, OMOIOTHYECKHUX CIIOBAPSIX U CIIPAaBOYHHKAX ), AaHATU3UPOBATh U OLIEHUBATH WH(POPMAIIUIO,
npeoOpazoBLIBaTh HHPOPMAIIMIO U3 OJTHOU (POPMBI B IPYTYIO;
3) crtocoOHOCTH BBEIOMPATH IIENIEBBIC i CMBICTIOBBIC YCTAHOBKH B CBOMX JCHUCTBUSX U IMOCTYIKAaX MO OTHOIICHHIO K KUBOW MPUPOJIE, CBOEMY 3[JOPOBBIO H
3JI0POBBIO OKPYKAIOIIHX;
4) yMeHUs aJIeKBaTHO UCIIOJIb30BaTh PEYEBbIC CPECTBA ISl IUCKYCCHH U apTyMEHTAIlUN CBOEH MO3UIINU, CPABHUBATH PAa3HbBIE TOUKU
3peHHsl, apryMEHTUPOBAThH CBOIO TOUKY 3pEHHsI, OTCTAUBATh CBOIO MO3UIIMIO.
IIpeaMeTHBLIMU Pe3yJILTATAMM OCBOCHUS BBIITYCKHHUKAMHM CTAapIIEH IIKOJIBI Kypca OMOJIOTHN 6a30BOT0 YPOBHS SIBIISIOTCS:
B nosnasamenwvnoin (unmennekmyanwvnoii) ciepe:
1) xapakTepuCTHKa COIePIKAHUS OMOJIOTHYECKUX TEOpHH (KIeTOoUHas1, SBOIIOIIMOHHAs Teopus JlapBuHa); yuenus BepHaackoro o 6uocdepe;
3aKOHOB MeHiens1, 3aKOHOMEPHOCTEH N3MEHYHBOCTH; BKIIAJ[a BBIJAIONINXCS YUEHBIX B Pa3BUTHE OMOIOTUYECKON HAYKU;
2) BBIZIENICHHE CYIIECTBEHHBIX MPU3HAKOB OMOIOTHYECKHX 00BEKTOB (KJIETOK: PACTUTENLHBIX U )KUBOTHBIX, JIOSICPHBIX U SIIEPHBIX, TOJIOBBIX U
COMAaTHUYECKHUX; OPTaHU3MOB: OJHOKJIETOUYHBIX 1 MHOTOKJIETOYHBIX; BUIOB, SKOCHCTEM, OHoc(hepbl) U IpolieccoB (0OMEH BEIIECTB, pa3MHOXKEHHE, JIeJICHNe
KJIETKH, OIJIOJJOTBOPEHHE, ACHCTBUE HCKYCCTBEHHOTO U €CTECTBEHHOI'0 0TOOPOB, (hopMHUpOBaHUE MPUCITIOCOOIEHHOCTH, 00pa30BaHe BUJI0B, KPYTOBOPOT
BEIIIECTB U MPEBpAILEHUS
SHEPTHH B IKOCUCTEMAX u Ouocdepe);
3) oObscHeHHE poK OUOJIOTUH B (POPMUPOBAHMH HAYYHOT'O MUPOBO33PEHHS; BKJIaJa OMOJIOrMYECKUX T€OpU B JOPMHUPOBAHUE COBPEMEHHOMN €CTECTBEHHO-
HAYYHOH KapTHUHBI MHpPA; OTPUIATEIHHOTO BIUSHIS aJTKOTOJISl, HHKOTHHA, HAPKOTUYECKHUX BEIECTB HA PA3BUTHE YEIIOBEKA; BIUSHUS MyTarcHOB
Ha OpPTaHU3M YeJIOBEKa, YKOJIOTHYECKUX (PAKTOPOB HA OPTaHU3MBbI; IPUYHH SBOIOINH, U3MEHSIEMOCTH BUIOB, HAPYIICHUH pa3BUTHS
OpraHU3MOB, HAaCJE/ICTBEHHBIX 3a00JIeBaHUM, MyTalllil, yCTOHYMBOCTH U CMEHBI 3KOCHUCTEM;
4) mpuBeCHNUE JOKA3aTEIbCTB (apTryMEHTAIMs1) €IMHCTBA )KMUBOW U HEKUBOU MIPHUPOJIBI, POJCTBA KUBBIX OPTaHU3MOB; B3aUMOCBSI3€H OpraHN3MOB
U OKpY’Karolel cpefibl; He0OXO0IMMOCTH COXpaHEHHsI MHOroo0pa3us BUJIOB;
5) yMeHHe 10ab30BaThCsl OMOTOTHYECKON TEPMUHOIOTHENH M CUMBOJIUKOIM;
6) pelieHue 3JIeMEHTapHBIX OMOIOTMUYECKUX 3a/a4; COCTABJICHHE 3JIEMEHTAPHBIX CXEM CKPEIIUBAHUS U CXEM MEPEHOCa BEIIECTB U PHEPTHH B IKOCHCTEMAX
(uenu nUTaHU);
7) onucanue ocodeit BUIOB TT0 MOPGOIOTHIECKOMY KPUTEPHIO;



8) BBISIBIIEHUE U3MEHYMBOCTH, IPUCIIOCOOTIEHNI OPraHU3MOB K CpeJie 0OMTaHMs, HCTOYHUKOB MyTareéHOB B OKpY’Kalollel cpefe

(KOCBEHHO), aHTPOIIOT€HHBIX U3MEHEHUI B 3KOCUCTEMAX CBOEM MECTHOCTH; U3MEHEHHUN B SKOCUCTEMAX Ha OMOJIOTMUYECKUX MOAECIIAX;

9) cpaBHEHHE OMOJIOTMYECKUX OOBEKTOB (XMMUYECKUI COCTAB TN KUBOW M HEXUBOW MPUPOABI, 3apOJBILI YEJIOBEKA U APYTUX MIIEKOIHUTAIOLINX,
IIPUPOJIHBIE SKOCUCTEMBI U arpOIKOCUCTEMBI CBOEH MECTHOCTH ), IIPOLIECCOB (€CTECTBEHHBINM U MCKYCCTBEHHBIN OTOOPBI, II0JIOBOE U OECII0JIOE Pa3MHOKEHMS)
U (GOpMYJIMPOBKA BBIBOJIOB HA OCHOBE CPABHEHMSI.

B yennocmmuo-opuenmayuonnoi cghepe:

1) aHasn3 u oLeHKa pa3IMYHBIX THIIOTE3 CYIIHOCTH JKU3HH, IPOUCXO0KICHUE YEJIOBEKA U BO3SHUKHOBEHHE KHU3HH, ITT00AIBHBIX SKOJIOTHYECKUX MPpolsieM
U IyTeW UX PeLIeHUs, TIOCIEACTBUNA COOCTBEHHOM! JAEATEIBHOCTH B OKpYXArOIeHl cpeze; Ononornyeckoi nHGpOpMaum, moy4yaeMoi u3 pasHbIx
HCTOYHUKOB;

2) oleHKa 3TUYECKHUX aCMEKTOB HEKOTOPBIX UCCIICAOBAHMI B 00JaCTH OMOTEXHOJIOTHH (KJIOHUPOBAaHUE, UCKYCCTBEHHOE OIIOOTBOPEHHUE,
HalpaBJIEHHOE U3MEHEHHUE T€HOMA).

B cpepe mpyooesoit 0eamenvrnocmu: oBnazieHne yMEHUSIMU U HaBbIKaMH MIOCTAHOBKU OMOJIOTMUECKUX 3KCIIEPUMEHTOB U O0BSCHEHUS UX PE3YIbTATOB.
B cepepe gpuzuueckoit 0oeamenvrocmu: 060cHOBaHHE U cOOIIOACHUE Mep NPO(UIAKTUKY BUPYCHBIX 3a00JI€BaHUN, BPEAHBIX IPUBBIUEK

(kypeHue, ynorpeOaeHIe aJIKoroJisl, HAPKOMaHUs); IPABUJI IOBEICHUS B OKPYKAIOILEH cperie.

COJAEPKAHUE KYPCA BUOJIOT'NAN

buosiorusi Kak KOMIIEKC HAYK O )KMBOM NpUpoIe

buonorus kak KOMIUIEKCHAsI HayKa, METObl HAYYHOTO [TO3HAHUS, UCIIOIb3yeMble B Onosnoruu. Cospemennvie Hanpagnenus 6 buono2uu. Ponp 6uonoruu B
(GbopMHpPOBaHNN COBPEMEHHON HAYYHOW KapTUHBI MUPA, IPAKTUUECKOE 3HAUCHUE OMOJIOTMYECKUX 3HAHUH. bronornueckue cucTeMsl Kak MpeIMeT n3ydeHust
Ouonoruu.
CTpyKTypHBIC H (PYHKIHOHAJBbHBIC OCHOBBI 'KU3HH

MonekynsipHble OCHOBBI )kM3HU. Heoprannueckue BeniecTa, ux 3HaueHue. OpraHndeckue BemecTBa (yriaeBoabl, JUIUAbl, O€lIKH, HYKJIEHHOBbIE
kucnotsl, AT®) u ux 3HaueHue. buononumepsl. /Jpyeue opeanuueckue eewpecmsa kiemxu. Hanomexunonozuu 6 buonozuu.

[{rronorusi, METOIBI HUTOJIOTHH. POJIb KIIETOUHON TEOPHUH B CTAHOBIIEHUN COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa. KitleTku npokapnor
U 3ykapuoT. OCHOBHBIE YAaCTHU U OPTraHOUIbI KIETKU, UX (QYHKIIUH.

Bupycsl — HeknerouHas Gopma xKU3HU, MEPbI MPOPHIAKTUKN BUPYCHBIX 3a00JI€BaHUI.

XKuznenearenbHocTb Ki1eTku. [lnactuueckuit oomen. @orocunTes, xeMocuHTe3. buocunres 6enka. DHepreTuueckuii oOMeH. XpaHeHue, nepeaaya
U peaiu3anus HacleACTBeHHON nHpopMmaluu B kietke. ['enernyeckuit koa. I'eH, reHom. ['enomura. Bruanue naprozennvix eewjecme Ha npoyeccol &
KJemxe.

Kunerounsrii nukin: natepdasza u genenne. Muto3 u Menos, ux 3uadeHue. CoMaTHYECKUE U TTOJIOBBIE KIIETKH.

Opranusm
Opranusm — eanHOoE 1IE0E.
KuznenestenbHOCTh Opranu3Ma. Perynsnus pyHKIIUNA opraHu3ma, roMeocTas.



PasmuoxeHnue opranuzMoB (0ecriosioe u nojioBoe). Cnocobvl pasmHoxcenus y pacmenuti u scugomuslx. IHANBUIYyabHOE pa3BUTHE OpraHU3Ma
(onrorenes). [Ipuunnbl HapyeHU# pa3BuTUs. PenpoaykTHBHOE 3J0pOBbE YEIOBEKA; MMOCIEACTBUS BIUSHUS aJIKOTOJIsl, HUKOTHHA, HAPKOTUYECKUX BEIIECTB
Ha SMOpHOHATIBHOE Pa3BUTHE UeloBeKa. KusHenHvle yukivl pazHvlx epynn op2aHu3mMos.

I'eneruka, MeTo1bl reHETUKH. ['eHETUUECKAsk TEPMUHOJIOTHSI U CUMBOJIMKA. 3aKOHBI HaciieacTBeHHOCTH I'. Mennens. XpomocoMmHas
Teopus HacieacTBeHHocTH. Onpenenenue nojia. CuemnyieHHOe ¢ TI0JIOM Hacjel0BaHHe.

I'eneruka yenoBeka. HaciencTBeHHbIC 3200/IeBaHUS YEIIOBEKA U MIX MIPEAYIPEKIACHUE. ITUICCKHUE aCMIEKTHI B 00JIACTH MEIUIIMHCKON TeHETHKH.

I'enotun u cpena. Henacneacrsennast usMeHUMBOCTh. HacnencTBenHas 13MEeHUYMBOCTh. MyTannu. MyTareHsl, UX BIHSHHE Ha 3JOPOBBE UEIOBEKA.

JlomecTukanus u cenekmusi. MeTo bl celneKuu. bBHoTeXHOomorus, e€ HanpaBlIeHUs U IEPCIEKTUBLI pa3Butus. buobezonacnocmeo.

Teopus 3BoTIOLNH

PazButHe 3BOTIONMOHHBIX UEH, 3BoMOIIMOHHAs Teopust Y. lapsuna. Cunrernueckasi Teopusi 3BOIONKUA. CBUIETEIHCTBA BOJIOIIMH KUBOU
npupoibl. MUKpPO3BOJIIONUS U MakpodBotonus. Bun, ero kpurepuu. [Tomymnsimus — sneMeHTapHasi €IMHULIA IBOJOLUUU. J[BUXKYIIIME CHITBI SBOIOINH, UX
BIIUsIHUE HAa reH0GOoH 1 nonyssinun. HampaBieHus BOTIOHH.

MHuoroo6pasue opraHu3MoB Kak pe3yJbTaT 3BoJIoUuu. [[puHIune! KiiaccupuKalum, CHCTeMaTHKa.
PazButue :xu3Hmu Ha 3emiie

I'unoTe3bl npoucxoXaeHUs KU3HU Ha 3eMiie. OCHOBHBIE ATAIbl IBOJIOLMN OPraHHYECKOro MUpa Ha 3emiie.

CoBpeMeHHbIE TTPEICTABIICHUSI O TPOUCX0KICHUN YeI0OBEKa. JBOJIONMS YelloBeKa (aHTpornoreHes). JABuxkyiiye Cuiisl anTporniorenesa. Pacsl yenosexka,
UX MMPOUCXOXKICHHUE U €AUHCTBO.

Oprann3msl 4 OKpYy:Kaomas cpeaa

[TpucnocoOneHust OpraHu3MoB K JEHCTBUIO IKOIOTUYECKUX (PaKTOPOB.

buoreornienos. Oxkocucrema. PasnooOpaszue skocucreM. B3auMooTHOIIIEHUS MOMYJISIITUN pa3HbIX BUJIOB B dKocucTeMe. KpyroBopoT BEIecTB U MOTOK
SHEPIHH B IKOCUCTEME. Y CTOWUMBOCTD U JUHAMUKA 3KocucTeM. [lociaencTBust BIUsSHUS IESITEIBHOCTH YellIoBeKa Ha 3KocucTeMbl. CoxpaHeHue
Omopa3zHO0Opa3us KaKk OCHOBA YCTOMYMBOCTH SKOCUCTEMBI.

Crtpykrypa 6uocdepsl. 3akOHOMEPHOCTH CYIIECTBOBaHUS OHOC]EpHI.

Kpyzosopomwi eewyecme 6 buocgepe.

['moGanbHBIe aHTPOTIOTeHHBIE H3MEHEHUs B Ouocdepe. [IpobreMbl yCTOMYNBOTO pa3BUTHSL.

Ilepcnekmuswt pazsumus OUOI02UYECKUX HAVK.

IIpumepHbIii epevyeHb J1a00PATOPHBIX U MPAKTHYECKHUX PadoT (Ha BHIOOP yuHTeJIs1):

1. Ucnonp30BaHue pa3InYHbIX METOAOB MIPHU U3YUEHUH OMOJIOTHYECKUX OOBEKTOB.

2. TexHMKa MUKPOCKOIIMPOBAHUSI.

3. M3ydeHune KIeTOK pacTeHHI U KUBOTHBIX O]l MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpENnaparax U ux OMucaHue.
4. IlpuroroBiieHue, pacCMaTPUBAHNE U ONMCAHUE MUKPOIIPENAPATOB KJIETOK PACTEHUH.

5. CpaBHEHHE CTPOEHUS KJIETOK PACTEHUH, )KUBOTHBIX, TPHOOB M OaKTEPHUH.



6. 3yyeHue IBM>KEHUS [IUTOIIa3MBbl.

7. I3ydeHune miua3Moiun3a U Jeria3Moin3a B KIIETKaxX KOKHIIBI JIYKa.

8. M3yuenue pepMEeHTaTUBHOTO pacUICTICHUS TIEPOKCUAA BOAOPO/IA B PACTUTENBHBIX U KUBOTHBIX KJIETKaX.
9. O6HapyxeHue OEIKOB, YIIIEBOIOB, JTUITHIOB C TOMOIIBIO KAYeCTBEHHBIX PEAKITUH.

10. Beigenenune /JJHK.

11. 3ydenue KaTanuTHIECKOH aKTUBHOCTU (DEPMEHTOB (Ha IIPUMEpPE aMUIa3bl WM KaTalasbl).
12. Habnronenre MUTO3a B KJI€TKaX KOHYHMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKpOIpenaparax.

13. 3yyeHue XxpoMOCOM Ha FOTOBBIX MUKpOIIpErapaTax.

14. N3ydyenue ctaauii Meiio3a Ha TOTOBBIX MUKpOIIpENapaTax.

15. 3y4yeHue cTpoeHus MOJIOBBIX KJIETOK HA TOTOBBIX MUKpOIIpEnaparax.

16. Pemienue sneMeHTapHbIX 33724 M0 MOJIEKYISIPHONH OMOIOTHH.

17. BrisiBieHHE MTPU3HAKOB CXOJICTBA 3apOABIIIEH YeIOBEKa U IPYTUX MO3BOHOYHBIX )KMBOTHBIX KaK JIOKAa3aTEIbCTBO X POJICTBA.
18. CocTaBneHue 3JIEMEHTAPHBIX CXEM CKPEIIUBAHHUS.

19. Pemenue reHeTHUECKUX 3a/1a4.

20. V3yuenue pe3yiabTaToB MOHOTHOPUAHOTO M TUTHOPUIHOTO CKPEIIMBAaHUS Y TPO30(UIIBL.

21. CocraBieHue 1 aHaJIU3 POJIOCIOBHBIX YEJIOBEKA.

22. VI3yueHue u3MEHYMBOCTH, IIOCTPOSHUE BAPUALIMOHHOTO Psiia U BapUAIIMOHHOM KPUBOH.

23. Onucanue (heHoTHmna.

24. CpaBHEeHHE BHIOB IO MOP(HOIOTHYECKOMY KPUTEPHIO.

25. Onucanue npucrocoOJEHHOCTH OpraHu3Ma U €€ OTHOCUTEILHOTO XapakTepa.

26. BrisiBIIeHHE IPUCTIOCOOICHH OPTraHU3MOB K BIMSIHUIO Pa3TUYHBIX 9KOJIOTHYECKUX (haKTOPOB.
27. CpaBHEHHE aHATOMHYECKOTO CTPOCHUS PACTCHHUI pa3HBIX MECT OOUTAHUS.

28. Metoabl nu3MepeHus PakTopoB cpeabl OOUTaAHHUS.

29. VzyueHue 3KOJOTMYECKUX aJanTaluil 4YeIoBeKa.

30. CocTaBiieHHE MUIIEBBIX IIETIE.

31. 3ydyeHue u onrMcaHne 3KOCUCTEM CBOECU MECTHOCTH.

32. MonenupoBaHHUe CTPYKTYP U MPOIECCOB, MPOUCXOAIINX B IKOCUCTEMAX.

33. OueHka aHTPONIOTEHHBIX U3MEHEHH B PUPOJIE.

JlaGopaTopHbie pabOTHI M MPAKTUKYMBI TPOBOISATCS C UCTIOJIB30BaHUEM 000pyaoBaHus «Touku pocTay - mudpoBas 1adbopaTopus 1mo
OHOJIOTHH U DKOJIOTHH.
IMJIAHUPYEMBIE PE3YJUBLBTATHI U3YUEHUSA KYPCA BUOJIOT'NU

B pe3yabTare usyuenns yueOHoro npeamera «buosiorns» Ha ypoBHe cpeaHero (IOJHOr0) o0mero o0pa3oBaHus BHIYCKHUK HA 0230BOM
YPOBHE HAYUYMTCSH:



— pacKpbIBaTh Ha MIpUMepax poJib OMOJIOTHH B OPMUPOBAHUU COBPEMEHHON HAyYHOM KapTUHBI MUPa U B MMPAKTUYECKON JESATEIbHOCTH JIOCH;

— TIOHMMATh U OIKCHIBATh B3aUMOCBSI3b MEXK/y €CTECTBEHHBIMH HayKaMH: OMOJIOTUEH, PU3UKOM, XM, YCTAaHABIIMBATh B3aMMOCBS3h

MPUPOJIHBIX SBJICHUII;

— TIOHMMATh CMBICT, Pa3JIMYaTh U OMUCHIBATH CUCTEMHYIO CBSI3b MEX]1y OCHOBOTIOJIATAIONUMHU OUOIOTUYECKUMHU TIOHATUSMU: KIIETKA, OPTaHU3M,
BHJI, DKOCHcTeMa, orocdepa;

— TPOBOJUTH FKCIIEPUMEHTHI 110 U3YUYEHUIO OMOJOTUYECKIX OOBEKTOB U SBJICHUI, OOBSICHATH PE3YJIbTAaThl SKCIIEPUMEHTOB, aHATU3UPOBATH

uX, GOpMyIUpPOBaTh BHIBOBI;

— HUCTOJB30BaTh OCHOBHBIC METO/IbI HAYYHOTO MO3HAHUS B YUCOHBIX OMOJIOTHYECKUX MCCIIEAOBAHUSIX, IPOBOIUTH IKCIIEPUMEHTHI O

U3YYEHHUIO OHMOJIOTUYECKUX 0OBEKTOB U SIBJICHUI, OOBSCHATH PE3y/IbTaThl SKCIIEPUMEHTOB, aHATU3UPOBATh UX, (HOPMYIUPOBATH BHIBOJIBI;

— (GOopMyIIMPOBATh TUTIOTE3bl HA OCHOBAHHH MTPEIJIOKEHHOM OMOJIOTHYeCKOr NH(DOPMAIIMK U TIpe/yIaraTh BAPUAHTHI TPOBEPKU THITOTES;

— CpaBHUBATh OMOJIOTUYECKHE OOBEKTHI MEXTy COOOM 1O 3a/JaHHBIM KPUTEPHSIM, JIEJIaTh BHIBOJIBI U YMO3AKIIIOUEHHUS HA OCHOBE CPABHEHUS;

— 00OCHOBBIBATh €IMHCTBO KUBOU M HEXKUBOU MPUPOIBI, B3AUMOCBSI3H OPTraHU3MOB M OKPYKAIOMIEH cpeibl HA OCHOBE OMOJIOTUYECKUX TEOPHUH;

— IPUBOJIUTH MPUMEPHI BEIIECTB OCHOBHBIX I'PYII OPraHUYECKUX COCTUHEHHH KIETKH (O€IKOB, )KHUPOB, YIIIEBOJA0B, HYKJIEUHOBBIX KUCIIOT);

— pacro3HaBaTh KIETKHU (MPOKAPHUOT M YKApUOT, PACTCHHUI U )KUBOTHBIX ) TI0 OITMCAHUIO, HA CXEMAaTHICCKUX N300paKEHUIX; YCTAHABIIUBATE CBS3b
CTpOeHHS U (PYHKIIHNI KOMIOHEHTOB KJIETKH, 000CHOBBIBATH MHOTOO0OPAa3HUe KIETOK;

— OOBSACHATHL MHOTOOOpa3He OPraHN3MOB, IPUMEHSIS IBOJIOIUOHHYIO TCOPHIO;

— OOBSCHATH MPUYNHBI HACIEACTBEHHBIX 3a00JI€BaHU;

— BBISIBJISITh U3MEHYMBOCTH Y OPTaHU3MOB; CPAaBHUBAThH HACIICACTBCHHYIO U HEHACIICJCTBCHHYIO H3MEHUYNBOCTb;

— BBIIBJISITH MOpQosIoruueckue, (u3noIornuecKre, MoBeIeHYeCKre alaliTalliid OPTaHu3MOB K cpesie OOMTaHUS U IEHCTBUIO IKOJIOTUYECKUX (aKTOPOB;
— COCTaBJISITh CXEMBI IEPEHOCA BEIIECTB M YHEPTUHU B IKOCHUCTEeME (I[eNH MTUTAHUS );

— IPUBOJUTH JI0KA3aTEIHCTBA HEOOXOAUMOCTH COXpaHEHHs OMOpa3HO0Opa3us Uisl yCTOWYHBOTO PAa3BUTHS U OXPAHBI OKPYKAIOIIEH Cpebl;

— OIIEHUBATH JIOCTOBEPHOCTH OMOJIOTHYECKOM HH(POPMAIIUU, TTOTYYCHHOM U3 Pa3HbIX HCTOYHUKOB;

— TIPEICTABIATh OMOIOTHYECKYI0 HH(OPMAIIHMIO B BHI€ TEKCTA, TAOIHIIBI, TpaduKa, AUarpaMMbl U JIeaTh BHIBOJIBI HA OCHOBAHUHU

MIPEJICTABICHHBIX JTAaHHBIX;

— OILIGHUBAThH POJIb TOCTHKEHUI TE€HETUKHU, CENIEKIINHU, OMOTEXHOJIOTHH B MMPAKTUYECKON NEATEIbHOCTH YEIIOBEKA;

— OOBSICHATH HETATHBHOE BJIMSTHUE BEIIECTB (JIKOTOJISl, HHIKOTHHA, HAPKOTHYECKHUX BEIIECTB) HA 3apOBIIIEBOE PAa3BUTHE YEIOBEKA.

BbinyckHUK Ha 6230BOM YPOBHE MOJIYYUT BO3MOKHOCTH HAYYHUTHCSH:

— oasamv HayuHOe 00bACHeHUEe OUONOSUYECKUM haKkmam, npoyeccam, s81eHUsIM, 3aKOHOMEPHOCIAM, UCNOIb3YSA OUOI02UYecKue meopuu
(knemoumnyio, 260JIOYUOHHYIO), YueHue 0 buocgepe, 3aKoHbl HACIEOCMEEHHOCMU, 3AKOHOMEPHOCU USMEHYUBOCMU,

— Xapaxmepuso6ams co8peMeHHble HaNpaeieHus 8 pa3sumul OUONI02UU, ONUCLLBAMb UX 803MOIHCHOE UCNONIb308AHUE 8 NPAKMUYECKOU 0esmelbHOCU,
— cpasHusamsb cnocoowl Oenienus KiemKu (Mumo3 u metios),

— pewams 3a0ayu Ha nocmpoenue gpaemenma emopoul yenu JJHK no npeonoscennomy ¢ppaemenmy nepsou, uPHK (MPHK) no yuacmxy J{HK;

— pewams 3a0ayu Ha onpedeneHue KOIuiecmaea XpoOMoCcoM 8 COMAMUIECKUX U NOJ08bIX KIemKax, d maxdice 8 Kiemkax nepeo Hauaiom oeieHus (meuosa
UIU MUMO3A) U NO €20 OKOHYAHUU (OJI51 MHOCOKIEMOYHbIX OP2AHU3MOB);

— pewamy 2eHemuyecKue 3a0ayu Ha MOHOUOPUOHOe CKpewUusaHue, COCagiams cxembl MOHOSUOPUOHO20 CKPEeWUBAHUS, NPUMEHSS

3aKOHbI HACIEOCMBEHHOCIU U UCNOIb3YS OUOTI02UYECKYI0 MEPMUHOLO2UIO U CUMBOIUKY,

— YCMAaHaeIueams mun HAc1e008aHus U Xapakmep nposieieHusi NPU3HAKA No 3a0aHHOU cxeme poOOCI08HOU, NPUMEHSS 3aKOHbl HACLIeOCMBEHHOCU,



— OYeHueanmv pesyibmarnbsl 83AUMOO0eUCEUS YeNl08eKA U 0pr3fca;0u;eﬁ cpe()bz, npocHO3UpPOo6antb 603MOINCHbLE nocneocmeus 0esimelbHoOCmu YenoseKkd
ons cyujecmeosarnus OmOoenbHbIX OUOI0CUYECKUX 00BEKMOB U yejblx npupodyblx COO6W€CWZ€.

Yyeono-reMarunueckuii miaan 10 kiaace

Tembl (pa3aeibl) KoJu1-B0 yacoB
1. Beegenue 8
2. MoJiekyJIsIpHBII YPOBEHb 20
3. KieTouHblii ypoBeHb 36-34
Hroro: 68+4 4 pe3epB

Buab! u popmbl KOHTPOIs 10 6uostoruu 10 kiace

Tewma.

Komunuec|Jlaboparto |[IpakTuye |KOHTpOJ'I p1a60paToprIe U TIpaKTHYEeCKHE pabOTHI




TBO

YqacoB.

PHBIX

paoor.

CKHX

pabor.

IbHBIC
[TCCTBI

( Ha3BaHwUe)

Beenenue

1

UTaGopaTopHas pabota 1«lcmoib30BaHNE pa3IMIHBIX METOIOB TIPH
M3y9eHUN OMOIIOTHYECKIX OOBEKTOB

UlaboparopHas paboTa 2 «MexaHU3MBI CaMOPETYIISIIH.

MonexyJpHbIil YpPOBEHb

25

UlaGoparopHas padora 3 «OO0HapyxeHue
UTMMHI0B, YTIIEBOAOB, OCIKOB C TIOMOIIBIO KAYECTBEHHBIX PEAKITHID»

UlaboparopHas pabora 4 «KaTanmutudyeckass akTHBHOCTh (PepMEHTOB (Ha MpuUMepe
AMUITa3hl)»

Kinerounslif ypoBeHb

35

UlaboparopHas padota 5 «TexHrKa MHUKPOCKOITHPOBAHUS.
«CpaBHEHHE CTPOCHHS KJIETOK PacTeHHM, )KUBOTHBIX TPHOOB 1 OaKkTepuil Mo
MHUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U X OMUCAHUEY.

JlaGoparopHas pabota 6 «HalmoieHue mia3mMoin3a 1 Jeria3Moin3a B KIeTKaxX
KOYKHIIBI JTyKay.

UlaGoparopnast padota 7 «IIpurotosnenue, paccMaTprBaHie U ONHCAaHUE
MUKpOIIpENapaToB KJIETOK PacTEHUI.

UlaGoparophas pabota 8 «HaOnroneHre ABMKEHUS IUTOILUIa3Mbl HA IPUMEpPE
ITCTa 3I0AEH».

TaGoparopHas pabota 9«CpaBHEHHE CTPOCHHUS KICTOK PACTEHUH, dKUBOTHBIX,
rprOOB 1 OaKTEpUil».

IIpaktrueckast pabota 1 Pemenne aneMeHTapHBIX 3a/1a4 TI0 MOJIEKYJIIPHOM
Ourosioruy.

Kondepenuus no
UTOram y4eOHo-
HUCCIIEN0BATEILCKOMN
U IIPOEKTHOU
JESATEIIBHOCTH




|I/ITOro 3a rof. |70 |9 1 |5 |

HOPMbI U KPUTEPUHN OLIEHUBAHUA

OueHuBaHMe YCTHOIO OTBETA yYaIMXCH

Otmetka "5" craBuTCs B ciydae:
1. 3HaHus, MOHUMAaHUA, TTyOUHBI YCBOCHUS 00y4aromuMes Bcero 00bEMa MporpaMMHOro MaTepuara.
2. YMeHus BBIICISTH IJIaBHBIE TOJI0KEHUS B U3yUEHHOM MaTepualie, Ha OCHOBaHUU ()aKTOB U MPUMEPOB 0000111aTh, 1e1aTh BHIBO/IbI, YCTAHABINBATh
MEXIPEAMETHBIE U BHYTPUIIPEAMETHBIE CBSI3U, TBOPUECKU IPUMEHSET ITOJIyYE€HHbIE 3HAHUSI B HE3HAKOMOMN CUTYaI[1H.
3. OtcyrcTBUE OMIMOOK U HEAOYETOB MIPHU BOCIPOU3BEICHUN U3YYEHHOTO MaTepHaa, MPU YCTHBIX OTBETAaX YCTPAHEHUE OTJCIbHBIX HETOUHOCTEN C
MOMOIUIbIO JOMOJHUTENIBHBIX BOIPOCOB YUUTENS], COOJIIO/IEHUE KYJIbTYpPhl YCTHON PEUH.
Ormetka "4":
1. 3Hanue Bcero U3y4e€HHOI0 MPOrpaMMHOTO MaTepHaa.
2. YMeHuil BBIICSTH ITIaBHBIE MOJIO0XKEHUS B U3yYEHHOM MaTepuale, Ha OCHOBaHUHU ()aKTOB U MPUMEPOB 00001IaTh, 1e1aTh BHIBO/IbI, YCTAHABINBATh
BHYTPUIIPEIMETHBIE CBSA3H, IPUMEHSTDH [10JIyY€HHbIE 3HAHUSI Ha IPAKTHKE.
3. He3naunrtenbHble (HErpyOble) OMMOKHN U HETOUETHI PU BOCHPOM3BEACHUU U3YUEHHOTO MaTepuana, COO0IeHHe OCHOBHBIX PAaBUII KyJIbTYphl YCTHOM
peun.
OtMmeTtka "3" (ypoBeHb NpECTABICHUHN, COYETAIOIINUXCS C AJIEMEHTaMU HAyYHBIX MOHSATHH):
1. 3HaHMe U yCBOEHHE MaTepHralla Ha YpPOBHE MUHUMAJIbHBIX TPEOOBAaHUI MPOTrpamMMBbl, 3aTPYAHEHHE ITPH CAMOCTOSATEIHLHOM BOCIIPOU3BEACHUH,
HE00XO0/IMMOCTh HE3HAYUTEIbHOM MOMOIIM IpernojaBaTess.
2. YMenue paboTaTh Ha ypOBHE BOCIIPOU3BECHUS, 3aTPyIHEHUS TIPU OTBETAX HA BUIOM3MEHEHHBIE BOIPOCHI.
3. Hannuue rpy0oii ommOKy, HECKOJIBKUX HErpyOBIX MPH BOCIIPOU3BEICHUH N3YUYEHHOTIO MaTepraia, He3HaUUTeIbHOE HeCOOI0JIeHHEe OCHOBHBIX IIPAaBUII
KYJIbTYpPbI YCTHON pEUHU.
Otmerka "2'":
1. 3HaHue U ycBOEHHE MaTepHalla Ha YpOBHE HUK€ MUHUMAJIbHBIX TPEOOBaHUHN MPOrpaMMbl, OTJEJIbHbBIE MPEACTABIEHUS 00 U3YyUEHHOM MaTepHare.
2. OTcyTcTBUE YMEHHM paboTaTh Ha yPOBHE BOCIPOU3BEACHHMSI, 3aTPYIHEHH IIPH OTBETAX HA CTAaHAAPTHbIE BOIPOCHI.
3. Hanume HeCKOMbKUX TPYOBIX OUIMOOK, OOJIBIIOTO YKcia HErpyObIX MPU BOCIIPOU3BEACHUH N3YUEHHOTIO MaTepuaa, 3HaYuTelIbHOe HECOOII0IeHIE
OCHOBHBIX IIPaBWJI KyJIBTYpbl YCTHOM PEUHN.

OueHka BbINOJHEHHUS NPAKTHYECKUX (J1200paTOPHBbIX) padoT.

OtrmMmeTka "'5" craBuTCA, €CJIU YYEHUK:

1) mpaBUIBLHO ONPEIEIUII LENb OIbITA;

2) BBITIOJTHIIT pa0OOTy B TIOJITHOM 00BbeMe ¢ COOJTI0ICHHEM HEO0X0IMMOM TTOCIIeIOBATEIFHOCTH MPOBEICHUS ONBITOB U U3MEPCHHUIA;

3) caMOCTOSITENTFHO U PAIIHOHATBHO BHIOpAI U TIOJTOTOBIII JUIS OTIBITA HEOOXOAMMOE 000PYIOBAaHHUE, BCE OMBITHI ITPOBET B YCIOBHSIX U PEKUMAX,
o0ecreunBaroIMX MOJyYeHHE PE3yIbTaTOB U BHIBOJIOB C HAMOOJIbIIEH TOYHOCTBIO;

4) Hay4yHO TPaMOTHO, JJOTHYHO OIMKCAI HAOIOIEHUS U CPOPMYTHPOBAT BHIBOABI U3 OMbBITA. B MpeacTaBIeHHOM OTYETE MPABMIIBHO M aKKYPATHO BBITIOTHIII



BCE 3aIUCH, TaOIHIIbI, PUCYHKH, TPa(UKH, BBIYMCICHUS U CIENIall BBIBOIbL;
5) mposBISET OPraHU3aLMOHHO-TPYAOBBIC YMEHUS (ITOIIEPKUBACT YUCTOTY pabOYEro MECTa U MOPSI0K Ha CTOJIE, SKOHOMHO HUCIOJIB3YET PACXOIHbIC
MaTepHuabl).
7) SKCTIIEPUMEHT OCYLIECTBIISIET IO IJIAHY C YYETOM TEXHHUKH 0€30MacHOCTH U MPaBWII paboThl ¢ MaTepuaIaMu U 000PyIOBaHHEM.
Otmetka "'4" cTaBUTCS, €CIIM YIYSHUK BBITTOIHIII TPEOOBaHUS K OIleHKe "S", HO:
1. OIIBIT IPOBOJIUII B YCIIOBUSIX, HE 00ECTIEUMBAIOIINX TOCTATOYHON TOUHOCTH U3MEPEHHUIA;
2. uiau ObUIO JIOMYIIEHO JABAa-TPH HEJI0UETa;
3. wiu He 6osiee 0THOM HErpyOOl OMMOKU M OJJHOTO HEA0YeTa,
4. UM SKCTIIEPUMEHT MPOBEICH HE TOTHOCTHIO;
5. WJI B ONIMCAaHUU HAOIIIOJCHUI U3 OIBITA JIOIYCTHI HETOUHOCTH, BEIBOJIBI C/IEJIaJl HEMIOJTHBIE.
OtMmertka "3" craBuTCS, €CIIN yUEHUK:
1. mpaBUIIBHO OMPEAEIIHII IIeTTh OMBITA; pAaOOTY BBHIMIOIHSET MIPABUIHLHO HE MEHEE YeM HAIOJIOBUHY, OJHAKO 00BEM BBIITOJIHEHHON YaCTH TaKOB, YTO
MO3BOJIET MOMYYUTh MPABUIBHBIC PE3YAbTAThl U BBIBOJIbI [0 OCHOBHBIM, MPUHIIMITHAIBHO BAXKHBIM 337auaM padoThI;
2. wim moabop o0opyAoBaHus, 0OBEKTOB, MATEPHAJIOB, a TAKXKe PabOTHI 110 HaYaIly OIBITA MIPOBEII C IIOMOIIBIO YUUTEIIS; WK B XO/I€ TIPOBE/ICHHS ONbITA U
U3MEpEHU ObLTN AOMYIIEHBI OIKUOKY B OMMMCAHUN HAOMIOAeHUH, (POPMYITHpPOBAaHUH BHIBOJIOB;
3. OIBIT IPOBOJWIICS B HEPALMOHAIBHBIX YCIOBUSX, YTO MPHUBEIIO K MOJIYUYECHHIO PE3YIbTATOB C OOJBIIEH MOTPEITHOCTHIO; HIIU B OTUETE OBUIH JOMYIICHEI B
o011eit cnokHOCTH He Ooiee ABYX OIUOOK (B 3alUCAX €IUHUL, U3MEPEHUSX, B BBIYUCICHUSX, Ipadukax, Tabaumax, cxemax, 1 T.11.) He IPUHIUIHAIEHOTO
JUTSL JAHHOW pabOThI XapaKkTepa, HO MOBIHUABIINX Ha PE3yJIbTAT BHITOTHEHHS,
4. nomyckaeT Tpy0Oyro OMOKY B X0JIe KCIIepuMeHTa (B 00bACHEHUH, B 0hOpMIIEHUH paOdOThI, B COOTIOCHUH MPaBUJI TEXHUKU 0€30MacHOCTH PH padboTe C
MaTepHrajaMH U 000pyA0BaHUEM), KOTOpasi HCIIPABISETCS MO TPEOOBAHUIO YUHUTEIIS.
OtMmertka "2" craBUTCS, €CIIN YUEHUK:
1. He ompenen T CaMOCTOSTENHHO IIeJTh OIBITA; BHITIOIHIII paOOTy HE MOJHOCTHIO, HE TIOJTOTOBMII HY)KHOE 000pY0BaHNE U 00HEM BBIITOJIHEHHOW YacTH
paboThI HE MO3BOJISIET ClIeNaTh MPAaBUIIbHBIX BHIBOJIOB,;
2. VTN OTIBITHI, U3MEPEHUS, BEIYMCIICHUS, HAOTIOACHUS TIPOU3BOIMIINCH HETIPABHIIBHO;
3. unu B Xo/ie paboThI U B 0TYETE OOHAPYKWINCh B COBOKYITHOCTH BCE HEIOCTATKU, OTMEUCHHbIE B TPEOOBaHUAX K olleHke "3";
4. nomryckaert aBe (1 6osee) rpyObie OIMTMOKU B X0/1€ IKCIIEPUMEHTA, B 00BSICHEHNH, B 0OpMIIEHUH PabOThI, B COOTIOICHUN TTPaBUJI TEXHUKU 0€30MTaCHOCTH
npu paboTe ¢ BelecTBaMHu U 000py0BaHUEM, KOTOPbIE HE MOXKET UCTIPABUTh Jake 110 TPEOOBAHUIO yUUTEIS.
OneHka caMoCTOSTEIbHBIX MUCbMEHHBIX U KOHTPOJIbHBIX PadoT.
Otmetka "'5" craBuUTCS, €CIIN YUEHUK:
1. BeImONTHIIT paboTy 0€3 OmruOOK U HEJOUETOB;
2) nomycTui He 6oJiee OJJHOTO HeloueTa.
Ot1metka "'4" cTaBUTCS, €CITM YYEHUK BBIMTOJIHUI paOOTy MOJHOCTHIO, HO JAOMYCTHII B HEM:
1. He Gosiee 0THOM HETPYOOIl OMMOKU M OAHOTO HEIOYETa;
2. unu He 6osiee IBYX HEAOYETOB.
Otmerka "3" cTaBUTCA, €CIIM YUEHUK PABUIBHO BBITIOIHUI HE MeHee 2/3 paboThl TN TOITYCTHI:
1. He Gosee ABYX TPyOBIX OMHOOK;
2. win He 6osee oJHOU TPYOOH 1 OIHOM HErpyOOil OIIMOKK M OHOTO HEJ0YEeTa;
3. unu He 6osee IBYX-TpeX HErpyObIX OIMMOOK;



4. Wi OAHOU HETrpyOOM OIMTMOKU U TPEX HEOUYETOB;
5. WM TIpH OTCYTCTBUU OIIMOOK, HO MPU HATTUYHU YETHIPEX-TISITH HEJJOUYETOB.
OtmMmeTka "'2" cTaBUTCA, €CJIU YYEHUK:
1. TOMYCTHII YMCIIO OMMOOK U HEOUETOB MPEBOCXOIAIIEee HOPMY, TPU KOTOPOI MOXKET ObITh BhICTaBJIECHA OlleHKa "3";
2. WM €CJH MPaBUIHHO BBIMOIHUI MEHEE MOJOBUHBI paOOTHI.
OueHka BbINOJHEHHS TECTOBBIX PadoT M0 OMOJI0TUM:

OLICHKA MHHUMYM MaKCHUMYM
5 90 % 100 %
4 71% 89 %
3 51 % 70 %
2 0% 50%

OueHuBaHue NPOECKTHON PadOTHLI IO OMOJIOTNH

O01mme TpedOBaHUA K NPOECKTHOM padoTe Mo OM0JI0rnu.

[IpencraBisiembli MPOEKT JOJIKEH UMETh TUTYJBHBIN JIUCT C YKa3aHUEM: (paMIINK, UMEHH, OTYECTBA UCIIOJHUTEISA U PYKOBOAMTENS (€i) MpoeKTa, Ha3BaHUe
IPOEKTa, To/1a HalmMcaHus paboThl, yKa3aHUEM Liesel U 3a/1a4 IPOSKTHOM paboThl.

Coneprkanne MpOeKTHON PaOOThI TOJDKHO BKIIFOYATh TAKUE Pa3/eiibl, KaK:

— BBeJIEHHE, B KOTOPOM 0OOCHOBBIBAETCS AKTYaJIbHOCTh BRIOPAHHON WJIM paccMaTpUBAEMOM MPOOIEMBI;
— MECTO U BpeMs BBIIIOJHEHUS paldoThI;
— KpaTKoe ONMHMCaHUE UCTIOIb3yEeMbIX METOUK C CChIJIKAMH Ha MX aBTOPOB (€CJIM TaKOBbIE HEOOXOAMMBI [T pabOThl MIIM UCIIOIb30BAJIKMCH B HEM);
— CHCTeMaTU3HMpOBaHHbIE, 00pabOTaHHBIE PE3YNIbTAThl UCCIEIOBAHUA;
— BBIBO/JIBI, C/IEJIAHHBIE TIOCJIE 3aBEpILIEHHs paOOThI HaJl IPOEKTOM;
— TPaKTHYECKOE MCIIOIb30BAHHUE PE3YJIbTATOB IIPOEKTA;
— couuanbHasi 3HaUMMOCTb [TPOEKTA;
— TpusoxkeHue: pororpaduu, CXeMbl, YEPTEKHU, TepOapuu, TAOIHIIBI CO CTATUCTUYECKUMU TaHHBIMU U T.JI.
Kpurepun onieHKH NPOEKTOB 110 OHOJIOTHH:

— YEeTKOCTb [TOCTABJIEHHOM LIEH U 33]1aY;

— TeMaTH4ecKas aKTYaJlbHOCTh M 00bEM HCIOJIb30BaHHOM JTUTEPaTypHI;

— 000CHOBaHHOCTH BBIOPAHHBIX METOJIMK ISl IPOBEICHUS UCCIIEIOBAHMI;
— TMOJIHOTA PacKPBITUSI BEIOPAHHON TEMbI IPOEKTA;



00OCHOBaHHOCTH BBIBOJIOB M MX COOTBETCTBHE MTOCTABICHHBIM 33/1a4aM;

YPOBEHb MPEICTABICHHBIX JAHHBIX, TOJYYSHHBIX B X0JI€ UCCIEI0OBaHUs BEIOpaHHOW po0seMbl (00beKTa), X 00padboTKa (IIpu HEOOXOIUMOCTH);
aHaJIN3 TOJTYYEHHBIX JaHHBIX;

HaJIMYKE B pabOTe BBHIBOJIA MITH MPAKTHUECKUX PEKOMEHIAIIHIA;

KayecTBO o(hopMiieHus1 paboThl (Hanu4ue (poToMaTepranoB, 3apUCOBOK, CIIMCKA UCIOIB3yEMOW JTUTEPATyphl, FepOAPHBIX MATEPUAIOB K IIPOEKTaM 10

OOTaHUKE U T.1.).
KpuTepun o11eHKH BBICTYILICHHUS TOKJIATYMKA 110 3aIHMTE MPOEKTA:

000CHOBAHHOCTb CTPYKTYPbI JOKJIA/A;

BBIWIEHEHHE ITIAaBHOI'O;

IIOJIHOTA PacKpPbITHUS BEIOPAaHHONW TEMATUKU MCCIIeI0OBaHUS IIPU 3allIUTE;

UCII0JIb30BaHUE HAIJISAHO-UIUIIOCTPATUBHOTO MaTepHala,

KOMIIETEHTHOCTb, 3pPYAUPOBAHHOCTh JJOKJIAIUUKa (BBICTYNAIOIIEr0) U YMEHUE ero ObICTPO OPUEHTUPOBAThCS B CBOEH padoTe MpH OTBETaxX Ha BOINPOCHI,
3a/1aBaeMble KOMUCCUEN (WIEHaMHU KIOPU WU SKCIIEPTHOM KoMuccuei);

YPOBEHb NPE/ICTaBIECHUS JO0KJIa/a [0 NPOEKTY (YMEHHE MOJIb30BaThCs PU U3JI0KEHUHU JIOKJIaZa U OTBETaxX Ha BOMPOCHI MaTepuagaMy, MOJy4YeHHBIMU B
X0/ MCCJIEI0OBAHNUs), YeTKOCTh U SCHOCTh IIPU OTBETAaX Ha BCE BO3HMKAIOLIUE B XOJI€ JAOKJIaJa BOMPOCHI MO MPOEKTY, YTO SABISAETCS HEOTHEMIIEMBIM
MOKa3aTeJIeM CaMOCTOSTEIbHOCTH BBIITOJIHEHUSI pabOThI 10 BEIOpaHHOU TEME.

Jlutepatypa u cpecTBa 00ydeHUs:

[Iporpamma: [Iporpamma o Onosioruu uig 001eo0pa3oBaTeabHbIX MKOI (cOopHUK bruonorus. Paboune nporpammsl. [lpenmernas nunus
yueOHUKOB «JIuHus xu3Hm». 10 Kiacc : yuaed. mocodue aist 061eo0pazoBaTeIbHbIX. Opranu3aiuii: 6a3osblil yposens / B. B. [Taceunnk, A A KameHHCKMi
A. M. Pybuos — M. : [Ipocemuienue, 2020

VYuebnuk: buonorus. O6mias 6monorus. 10 kiacc-yueOHuK it o0nieoOpa3oBarenbHbIX yupexaennii / A.A. Kamenckuii, B.B.ITaceunnk, A.M.Pyomos: - M.,
[Ipoceemenue. 2019 .
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Kanenoapno - memamuueckoe naanuposanue «bBHOJIOI'HA,

Vyebuuk: buosorusa. Oo6mas ouosorusa. 10kmace
yueOHUK 11 001eo0pa3oBarenbHbIX yupexacauii / A.A.Kamenckuii, B.B.ITaceunnk, A.M.Py6moB: - M., [Ipocsemenue. 2020»)

10 KJIACCy

2 yac B Hej1eJ10, Bcero 70 4y (0a30BbIi yPOBEHb)

Ne Tema ypoka/ Tun ypoka O0yu-cs ¢ Ilnanupyemblie 06pa3oBaTesibHbIE Pe3yIbTAThI
n/n OB3 (8 coorBercrBuM ¢ PI'OC) Aara
npeamMeTHbIe MeTanpeaMeTHbIE JIMYHOCTHbIC ILJIaH (l)aKT
Yya
BBenenue (8 4.)
buonorus B cucreme Hayk HNwmetp OrmpezienaTe MeCTo Bocnuranue y
Beoonuvuii MpeaCcTaBICHUE O OHMOJIOTMH B CUCTEME HayK. yYalluxcs YyBCTBA
Axmyanuzayus snanui Ouonoruu, kak Hayke | OueHuBaTh BKIIAJ TOpJOCTH 32
1/1 0 )KHBO# TIPUPOZIe; O | PA3IMIHBIX YUCHBIX- POCCHICKYIO
npodeccusx, OHOJIOTOB B pa3BUTHE HAYKH OHOJIOTHUECKYIO
CBSI3aHHBIX C Guonornn HayKYy.
ouosoruein; oo N
. Brigenste oOCHOBHBIE TTo3HaBaTenLHBIA
2/2 | MHoroo0Opasue KHUBOH MPUPOIBI YPOBHCBOM | mertoms! GromOrMUECKUX HHTEpCC K © J—_—
Ponb 1 MmecTo Ononoruu B OpTaHM3ALIN XKUBOU | 0.1 oparmm., HayKam

(hopMUPOBAHUH HAYIYHOW KaPTHHBI
MHpa

MIPUPOJBI.

3HaHue OMOJIOTH-
YEeCKUX HaYK H
00BEKTOB UX U3Y-
YyeHHUs. 3HaHHE

OOBACHITH 3HAYECHNE
OMOoIOrNY [T HOHUMAaHMUS
HAy4YHOW KapTHHBI MHpa

CocraBrieHre Ha OCHOBE
paboThl

TTornmanme MHO-
rooOpasusi ¥ €IMHCTBA
YKUBOU MPUPOJIBI HA
OCHOBAHWH 3HAHUH O




3/3

OOBEKT N3ydeHUs1 OMOJIOTHH

Beceoa c anemenmamu obvscHenus,
cocmaenenue mabuuyvl

MPU3HAKOB KHUBBIX
OpPraHU3MOB, YMCHHE
JlaBaTh UM
XapaKTEePUCTHKY.
Pasnuuenue 005b-

C Y4eOHHKOM U IpYTUMHU
MH(OPMAIIMOHHBIMH
MCTOYHHKAMHU CXEMBI,
PACKpPBIBAIOILICH ITaITbI
MPOBEICHUS

NpU3HAKAX KUBOTO.

Peannzanuu
ATUYECKUX YCTAHOBOK
10 OTHOILIEHUIO K

eKTOB SKHBOM 1 Hay4YHOT'0 UCCIICAOBAaHUA U OMOJIOTUYECKUM
HeKHBOH TPUPOIH. WX B3aUMOCBSI3b. OTKPBITHSIM,
YMeHue onpeenaTh 1eNb UCCIIEIOBAHMSM U UX
3nanue n YpOKa v CTaBUTH 3ada4H, pe3yabTaram;
4/4 | MeToapl HAy4HOTO COOJIF0ICHUE TTPAaBUII HEOGXOTHMBIE UL €6
IIO3HAHUs B OMOJIOTUN paboThl B KAOMHETE | ;16crymkerms.
oronoruu YMeHue BOCIIpUHUMATD
JlabopaTopnas padora 1 MH(OPMALIMIO Ha CITYX,
«Hcnosb30BaHHe Pa3IUYHBIX pPaBOTaTh B COCTaBE
METOAOB IpH TBOPYECKUX IPYIIIL.
U3y4YeHUH OHOJOTHUYECKUX
00beKTOB
Kombunuposannswiil.
5/5 | YpoBHu opraHu3amuu KUBOi MaTepu
Kombunuposanmuwiil.
6/6 | buomornueckue CHCTEMBI U HX
CBONCTBA.
JlabopaTopHasi padora Ne2.
«MexaHH3MBbI caMOperyJasiuum»
7/7 | B3aumocBs3b cTpoeHHs U PYHKINH B
OMOJOTMYECKHUX CHCTEMaX.
8/8 | O6oOmaIIIHii YPOK 10 TeMe:

«buosorus B cucremMe HayK.
MeToabl HAYYHOT 0

MO3HAHNSA B OHOJIOTHH»
Ypox 0b60bwenus u cucmemamuzayuu
SHaHUUl

MouJiekyJisipHbIii ypoBeHb (21 4.)




9/1

MonexkyJIpHbII yPOBEHbB:
o011as XapakTepuCTUKa

YPOK U3YUEHUSA U NePBUHUHO20 3aKPENJeHUsl

3HAHUU

10/2

Heoprannueckue Bemecrsa:

BOJa, COJIN
Kombunuposanmuwiii.

11/3

Jlumuapl, UX CTpOeHHUE U (PYHKITUH.

Kombunuposanuwiii

12/4

VYrneBonbl, UX CTPOCHUE U
GyHKIHIH.

Kombunuposannwiti

1314
/5,6

benku, cocraB u CTpyKTypa.
Kombunuposannuiii , bibopounas
nposepka mempaoeti

15/7

benku. ®ynkunn 6enkoB
KombOunupoBaHHBIH

16/8

JlabopaTopnas padora 3
«O0Hapy:xkeHue

JInnunaos, yriesonoB, 0eJKoB ¢
MOMOIIBI0 KaYeCTBEHHBIX
peakuuin

YPOK -npaxkmuKym

17 /9

q)epMCHTBI, Kak OHOJOTHYECKHUE

KaTaJlIn3aTOpPhbI.
Kombunuposannwiii

3HAaTh OCHOBHEIC
METObI U3yUCHUS
KJICTKU, UMCTh
MPEACTABICHHUE O
MOJIEKYJISIPHOM
YPOBHE OpraHHU3aIlun
JKHBOTO.

3HaTh COCTaB,
cTpoeHue U (PyHKIUU
OpraHUYECKUX
BEIIIECTB, BXO/IAIINX B
COCTaB JKHUBOIO;

3HaTh ONpeeNeHne
OCHOBOIOJIArarIuX
TTOHSATHHN:

aTOMBI U MOJIEKYJIBI,
OpraHUYecKue U
HEOpPraHUYECKHe
BELIECTBA,
KOBaJICHTHAs

CBSI3b,
MaKpO3JIEMEHTHI,
MHUKPO3JIEMEHTBHI,
OMONOIUMEDBI:
TOMOIIOJTUMEPHI U
reTepOINOIMMEPHI.

OcobeHHocTH
XUMHYECKOTO COCTaBa
KHUBBIX OPIaHU3MOB.

Heoprannueckue u

Onpenenars npeamer,
3a/1a4d U METO/Ibl
UCCJIEIOBAHMS LIUTOJIOTUH
KaK HayKH.
OOBSICHATH 3HAUCHUE
LUTOJIOTMYECKUX
HCCIIEIOBAHUM JJIS
pa3BUTHS OMOJIOTUH U
JIPYTUux OMOJIOTMYECKUX
HayK
OOBACHATH 3HAUCHHE
KJIETOYHOW TEOPUHU IS
pa3BHUTHS OMOJIOTUU
CpaBHMBATh XMUMUYECKUI
COCTaB >KHMBBIX
OpraHU3MOB U Tell
HEKUBOW MPUPOJIBI,
JIeaTh BBIBOJIBI HA OCHOBE
cpaBHeHUS. OODBSICHSTH
POJIb HEOPTaHUUECKUX U
OpraHUYECKUX
BEILIECTB B KJIETKE

XapakTepu3oBaTh KIETKY

KaK CTPYKTYPHYIO €IUHUILY

JKHUBOTO.

Pa3BuTue no3HaBaresbHOr0O

HHTEpeca K

M3y4YEHUI0 OMOJIOTHHU U

MEXKITPEAMETHBIX

3HaHUH NPU U3yYEHUN

Marepuaia o

VYMeTh 00BSICHATE
HEOOXO0IMMOCTb
3HAHUM O KJICTOUYHOMH
TEOPHH JIJISt
IIOHUMAHUS €IUHCTBA
CTPOCHHUS U
(YHKIMOHUPOBAHUS
OpPraHUYECKOT0 MUPA.

Osnagenue
UHTEJUICKTYaIbHBIMU
YMCHHSIMH:
JIOKa3bIBaTh, CTPOUTH
pacCyxIcHHS,
aHAIM3UPOBATH,
IIEeJIaTh BBIBOBI.

CdopMHUpOBaHHOCTH
ITIO3HABATCIIbHBIX
UHTEPECOB U
MOTHUBOB,
HaIlpaBJIEHHBIX Ha
I/13y‘~IeHI/I€ TEMBI.
Bnagenue
COCTABJIAKOIIIUMHA
yueOHo-
HCCIIEIOBATEILCKON
€SI TEIbHOCTBIO.

YMeTb 0OBSICHATH U
MPUMCHSTH 3HAHHSI B
[IPaKTUYECKON
JIEATEIbHOCTH




18/10

JlabopaTopnasi paGora 4
«KarasmTuyeckasn
aKTHBHOCTH (pepMEHTOB (Ha

npuMepe aMMJIasbl)»
Ypok —npaxmuxym

19/11

EcrecTBeHHBIE U HCKYCCTBEHHBIE
OMOIIOJIMEDBI.

20/12

O6o01arouuii ypok mno reme
«XHUMHUYECKHI COCTAB KJIETKN»

(KOHTPOJIBLHBII TecT 2)
Ypox 0b606wenus u cucmemamuzayuu
3HaHU

21/13

HyxenHOBbIE KUCIIOTBI:
JHK, ctpoenue u pyHKIIUU B

KJICTKC.
Kombunuposannwii

22/14

I'eHoM uenoBeka
Kombunuposannwiii

23/15

HyxnenHoBble KUCIIOTBHI:
PHK, crpoenue u pyHkuuu B

KIICTKC.
Kombunuposannwiii

24/16

AT®, ctpoenue u GyHKIINHU B
KIIETKE.

BemecTBa. Poib BOJEL,
MHHEPaAIBHBIX COJICH
B OpraHu3Me.

OcobennocTu
XUMHUYECKOIO COCTaBa
JKUBBIX OPTaHU3MOB.

Opranuueckue
BenectBa. Posb
yIJ€BOJIOB, TUMUIOB,
0eNKOB, HYKJIEMHOBBIX
kucior, AT® B
OopraHu3zMe

Mexanusm geiicTBus
KaTaJnu3aTopoB B
XUMHYECKHUX
peaxkuusx. JHeprus
aKTUBaLUU.
Crpoenue pepmenra:
aKTUBHBII LIEHTD,
cyOcTpaTHas
cneuu(UIHOCTb.
Kodepmenrsr.
Otnuuus pepMeHTOB
OT XUMHUYECKUX
KaTaJan3aTopoB.
benku-akTuBaToOpsl 1
OenKu-

MHTHUOUTOPBI

XUMHNYCCKHUX CBA34X B
MOJICKYJIaX BEIICCTB,
HCKYCCTBCHHOM ITOJYUCHUU
OpTraHU4Y€CKUX

BCIICCTB U 1.

Pemenne 0noornyeckux
3a7a4 B LETIX
moAroToBku K EI'D.

[IpoBoauTs Ononornyeckue
UCCIIeIOBaHMs U JIeaTh
BBIBO/IbI HA OCHOBE
HOJY4YEHHBIX pe3yJIbTaToB.

[IpuMeHATH MOJENN U CXEMBI
Ul pelieHuss y4eOHBIX |
[MO3HABaTeNIbHBIX 33/1ay;

Buagers npuémamu
CMBICJIOBOT'O YTCHHSI,
COCTAaBJIATH TE€3UCHI U IIJIaHBbI -
KOHCIIEKTBI 110 Pe3yJIbTaTam
gTeHus1; KIaccu(UIUpoBaTh
U BBIOMpATh KPUTEPUH IS
KJIacCU(UKALINH.

YBaXUTEIBHO
OTHOCHTBCS K
YUUTEIO U
OJIHOKJIAaCCHUKAM.

Haxonute BeIXOX U3
CIIOPHBIX CUTYallUH.

Kpurnunoe
OTHOIIICHUE K CBOUM
MOCTYIKaM,
OCO3HaAHHE
OTBETCTBEHHOCTH 3a
X TOCJICACTBUS.
ITorumanne 3HaUeHUS
oOyueHus AJs
MMOBCETHEBHOM JKM3HU.

dopMHpOBaHHE
COOCTBEHHOM
TIO3UITUH 110
OTHOIICHHUIO K
OMOJIOTHYECKOM
uHpOpMaIuy,
MOJTy4aeMoil

U3 pa3HBIX
HMCTOYHUKOB.
PazButue
MTO3HABATEIHHOTO
UHTEpeca pu
U3Y4EeHUU
JOTIOTHUTEITLHOTO
MmaTepuaia
yueOHUKa




Kombunuposannulii

25/17 | ButamuHbl
beceoa C olemenmamu O6'bﬂCHeHu}l,
cocmaejienue ma6ﬂul4bl

26/18 | Opranusmsr L{apctBa Bupycos.
Kombunuposanmuwiii.

27 /19 | BupycHble 3a00ieBaHHS W MEpbI
OOpBHOBI C HUMHU.
beceoa C ajlemernmamu 06’bﬂC‘H€Huﬂ,
cocmaenernue ma6ﬂuubl

28 /20 | Xumuueckoe 3arpsi3HCHUE
OKpYKaroIen cpensl Kak
riobanpHas 9KOJIOTHYECKas
npobiema.
beceoa ¢ anemenmamu  0b6wvscHeHus
cocmaenerue ma6]lu1/;bl

29/ 21 | OGobmawIMii YPOK M0 TeEMe

«MoJiekyIsipHbIii YPOBEHb
OPraHM3alH )KUBOH NPUPOABI»

(KOHTPOJILHBII TeCT 3)
Ypox obobwenus u cucmemamuzayuu
3HAHUU

3HaTh 0 BUpYycax Kak
HEKJIETOUHBIX (popMax
KHU3HH.

Kierounsliii ypoBenb (35 yacoB)




30/1

Krerounslii ypoBeHs, o011as
XapaKTepUCTHKA, MeToIbl

N3YUCHUA KIICTKU
Beoonwuii. Akmyanuzayus 3nanuu

31/2

Knerka-sTan 9BOJIIOIIUH KUBOT'O B

UCTOPUU 3E€MIH .Beceda ¢ snemenmamu
obvACcHeNUs, cocmasnenie mabauybl

32/3.

Kierounas teopus
Kombunuposanmuwiii.

33/4

JlaGopaTopnas padora 5
TexHUKAa MUKPOCKOMUPOBAHMS
«CpaBHeHHE CTPOCHHS KJIETOK
pacTeHuii, )KWBOTHBIX

rpu0oB u 0akTepuii Mojg
MHKPOCKOIIOM Ha

rOTOBBIX MUKPOIpPENnaparax u ux

OIIUCAHHUC.
Ypox -npaxmuxym

34/5

CrpoeHue KIeTKH.

Knerounas memOpana.
beceoa.

3Ha Th OCHOBHBIE
METOABIN3yUCHUS
KJETKH;, OCHOBHBIE
MOJIOKEHUS
KJICTOYHOM TEOPHH;
HMMETh MPEJICTABICHUE
0 KJICTOYHOM YPOBHE
OpFaHI/I3aL[I/II/I JKHNBOT'O

Onpenenenue
OCHOBOTIOJIAraloIUX
TTOHSITUH:
IUTOJIOTHSI, METOJIBI
W3Y4YECHHUS KICTKHU,
YIABTPALCHTPUPYTUPO
BaHUeE, KJIETOYHAS
TEOPHSI.

3HaTh 0COOEHHOCTH
CTPOCHUS KJICTKH
IyKapuoT U
MIPOKAPHUOT.

CrpoeHue KIeTKH.
CxonacTBo
MIPUHIIUIIOB
MTOCTPOCHHMSI KIICTKH.
OCHOBHBIE YaCTH U
OpTaHOUIBI KIIETKH,

X QyHKINH

Onpenenenue
OCHOBOIIOJIAraroIINX
MOHSTHUM,
XapaKTEePU3YIOITUX
0COOEHHOCTH
CTPOCHHUS OPTAHOUIOB

Onpenensatb Npeamer,
3ada4u U MCTObI
HCCIIENOBAHUS [IUTOJIOI MU
KaK HayKH.

OOBsCHITH 3HAYCHUE
IUTOJIOTUYECKUX
VCCIICIOBaHHIA ISt
pa3BHUTHS OMOJIOTUH H
JPYTUX OMOJIOTHYCCKUX

HayK

OOBACHITH 3HAUECHHUE
KJICTOYHOW TEOPHUH IS
pa3BHUTHS OMOJIOTUU

XapakTepHu30BaTh KIETKY

KaK CTPYKTYPHYIO
€MHUIY )KUBOTO.

BoiaensaTs cylecTBeHHbIe
MIPU3HAKU CTPOCHUS
KJIETKH.

Paszanuath Ha TaOIULAX U
TOTOBBIX
MHUKpOIIpenaparax
OCHOBHBIE YacTH U
OpraHOMIBI KJIETKH.

HaOmromate u OnmchIBaThH
KJICTKH HAa T'OTOBBIX
MHUKpOTpernaparax

VYMeTh 00BSICHATE
HEOOXO0IMMOCTb
3HAHUM O KJICTOUYHOMU
TEOPHH JIJISt
IIOHUMAHUS €IUHCTBA
CTPOCHHUS U
(YHKIMOHUPOBAHUS
OpPraHUYECKOT0 MUPA.

Osnagenue
UHTEJUICKTYaIbHBIMU
YMCHHSIMH:
JIOKa3bIBaTh, CTPOUTH
pacCyxIcHHS,
aHAIM3UPOBATH,
IIEeJIaTh BBIBOBI.

CdopMHUpOBaHHOCTH
ITIO3HABATCIIbHBIX
UHTEPECOB U
MOTHUBOB,
HaIlpaBJIEHHBIX Ha
I/13y‘~I€HI/IC TCMBI.
Bnagenue
COCTABJIAKOIIIUMHA
yueOHo-
HCCIIEIOBATEILCKON
€SI TEIbHOCTBIO.

YMeTb 0OBSICHATH U
MPUMCHSTH 3HAHHSI B
[IPaKTUYECKON
JEATEIbHOCTH

VYBaXXUTEIHHO
OTHOCHUTBCS K




35/6

Iurommasma. KiieTounsrii

uentp. Llutockener
beceoa.

36/7

JlaGoparopHasi padora 6
«Habmaronenue

IUIA3MOJIM3a H AeIIa3MoJ43a B
KJIeTKaX

KOKMIbI JJYKa».
Ypox -npaxmuxym

37/8

Pubocomel. DHIOILIA3MAaTHYECKAS

CCTh.
Kombunuposanmuwiii.

38/9

Kunerounoe sa1po. XpoMOCOMBI, UX
CTPYKTypa U QyHKIHMH

Kombunuposannuiii.

39/10

Bakyonu. Kommunekce I'onbmxu.

JInzocomsl.
Kombunuposannuiii.

40/11

JlabopaTopnasi paGora 7
«IIpuroros.ienue,
paccMaTpuBaHMe ¥ ONMCAHUE
MHKPOIIPEenaparoB KJIeTOK
pacTeHuin».

Ypox -npaxmuxym

41/12

Muroxonapuu. [lmactuasl.
Opranouns! nmxenus. Knerounsie

BKIIFOYUCHUA.
Kombunuposanmuwiii.

KJICTKH.

OO0BICHATE OCOOEHHOCTHU

KJIETOYHOI'O CTPOEHUS
OpraHu3MoB. BBIABISTH
B3aUMOCBS3U MEKY
CTpoeHHeM U PYHKUIUAMU
KJIETOK.

HpOBO,Z[I/ITB OMOJIOrHYeCKUe

HCCIICA0BaHuA U ACJIaTh
BBIBOJIbI HA OCHOBEC
INOJTYYCHHBIX PE3YJIbTATOB.

CpaBHUBATh CTPOEHHE
9YKAPUOTUYECKUX U
IIPOKAPUOTUYECKUX KIIETOK
Ha OCHOBE aHaJIM3a
MOJIyYEHHBIX JAHHBIX

BI)I)IGJ'ISITI) CYHICCTBCHHBIC
MPU3HAKHU TPOIIECCOB
oOMEHa BEIECTB.
OOBACHATH KOCMUYECKYIO
poiib poTocuHTE3a B
ouocdepe

Bbiensars cyiiecTBeHHbIE
NPU3HAKK TpoIiecca
orocHHTEe3a OEIKOB U €T0
MECXaHHU3M

Beinensars cymecTBeHHbIE
MPU3HAKH TIPOIIECCOB

YUUTENIO U
OJIHOKJIACCHHUKAM.

Haxonuts BeIXOX U3
CIIOPHBIX CUTYallU.

[IponykTuBHOE
oO01IeHue "
B3aHUMOICHCTBHE

B IIpoLiecce
COBMECTHOH y4eOHOI
JIESITCILHOCTH C
Y4ETOM NO3ULUU
Apyrux
YYaCTHUKOB
JEATEIIbHOCTH TIPU
o0cCyXIeHUU
BIIMSHUS
HapKOT€HHBIX
BEIIIECTB Ha
IIPOLIECCHI B KIIETKE.
Hcnonn3oBanue
cpencts KT B
pelIeHnn
KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX 1
OpraHU3aIMOHHBIX
3ajadq.

OBnanenne MeTOIaMH
HAyYHOTO MO3HAHUS,
HCITIOJIb3YEMBIMH TTPU
OMOJIOTHYECKUX
HCCIIEAOBAHUAX B
npoiiecce




42/13

JladopaTopnas padora 8
«Hao0arogenune

JABUKEHUSI HUTOIIA3MbI HA
npuMepe JHCTa

IJ0AECH.
Ypox -npaxmuxym

43/14

OCO6CHHOCTI/I CTPOCHHUS KIIECTOK
IIPOKAPUOTOB U

9YKapHOTOB.

beceoa c snemenmamu obvscrenus,
cocmaenenue madauyol

44/ 15

JlaGoparopnasi padora 9
«CpaBHeHHe

CTPOEHHS KJIETOK PacTeHHui,
KUBOTHBIX,

rpu0oB 1 0aKTepHiD).
Ypoxk -npaxmuxym
Kombunuposannuiii

45/16

O0o0maromuii ypok 1o reme
«OC00eHHOCTH CTPOCHUS KJIETOK
’KHUBBIX OPTaHU3MOB»

(KOHTPOJILHBIH TeCT 4)
Ypoxk obobwenus u cucmemamuzayuu
3HAHUU

46/17

OOMeH BelecTB U IpeBpalieHne

OHCPIUuHn B KIICTKC.
Ypok uzyuenus u nepeuunozo saxpennenus
3HAHULL.

3HaTh 00 0OMeHe
BEIIECTB U
MIPEeBpAICHHE
JHEPTUU KaK OCHOBE
JKA3HEIEATETLHOCTH

KU3HEIAEATEIBHOCTU
KJIETKU.

OOBACHAT  MEXaHU3MBbI
peryjasiliui  IpOLIECCOB

KU3HECACATCIIBHOCTHU B
kietke. Onpeneniarb MUTo3
KaK OCHOBY 0O€CIoJI0ro
Pa3MHOXKEHUS M POCTa

[Toctpoenne MeHTanbHOM
KapThl TTIOHSITHH,
OTPaXKaroIIEeH CYIIHOCTh
MIOJIOBOTO

Pa3MHOKEHHUSI OPTaHU3MOB.

[IponykTrBHOE OOIICHUE 1
B3aUMOJCHCTBHE

B MPOLIECCE COBMECTHOM
yueOHOU

JEATEIIBHOCTHU C YUETOM
NO3ULUH IPYTUX
YYaCTHUKOB JESITEIbHOCTU
pu 00CYXIeHUU
BOIIPOCOB MEMOTUYECKOTO
JIEJIEHUS KJIETKU.

OBnazneHue MeTogaMu
Hay4YHOTO ITO3HAHHUS B
MPOILIeCCe CPAaBHUBAHUS
MPOIECCOB MUTO3a H
M€1103a, TPOLECCOB
00pa3zoBaHMs MYKCKUX H
KEHCKHUX TMOJIOBBIX KJIETOK Y

BBITIOJTHEHUS
1a00paTOPHBIX
pabor.




47,48/

DHepreTUIecKuii 0OMEH B KJIETKE.

18,19 | Kombunuposarrtbviii.

49, | TuIbl KJIETOYHOTO MUTAHHUS.
50/ | doTocuHTE3 U XEMOCHHTE3.

20,21 | Kombunuposannbii.

51/ 22 | Ilnactuueckuii o0OMeH: OGMOCHHTE3
OCJIKOB
Kombunuposanmuwiii.

52/23 | IlpakTuyeckas padora «Pemenune
3JIeMEeHTAPHbBIX 32124 M0
MOJIEKYJISIPHOW OHOJIOTHI.
Kombunuposanmuwiii.

53/24 | Perymsiuusi TpaHCKPHITIAA U
TPAHCIISIUU B KIIETKE
Y OpraHu3Me.

Kombunuposanmuwiii.

54/25 | JKnusHeHHBIN UK KIETKH.
Kombunuposanmuwiii.

55/26. | Mwurto3 - HenpsAMOe JIeNIeHHE
KJIETKH.

Kombunuposanmuwiii.

56/27 | Peryasiust MUTOTHYECKOTO [IUKJIA.
Kombunuposannuii.

57/28 | Meiio3 - peAyKIIMOHHOE JCIICHHE

KJIIETKH
Kombunuposannuii.

KJICTKH.

HNmeTh
MIPE/ICTABIICHHE O
reHe, KoJIoHe,
AHTHKOJOHE,
TPHILIETE, 3HATH
0COOEHHOCTHU
IIPOLIECCOB
TPAHCISAIUU U
TPAHCKPHUIIIIHH.

3HaTh CII0COOBI
MUTAaHUS OPTaHU3MOB.

HNmetb
MIPEJICTABIICHHUE O
(hazax MuTO3a,
mporecce
peyTUTHKAITIH,
KU3HEHHOM IIUKIIS
KJIETKH, HHTep(da3ze

3HATh MPOLECCHI
KU3HEJEATEIIBHOCTH
KJICTKH.

Onpenenenue
OCHOBOIIOJIAraroIIuX
MOHSTHH:

00OMEH BeIIecTB,
JSHEPreTUYECKUN
oOmeH,
IUTACTUYECKHI 0OMEH,
METa00IU3M.
I'mukonus.
Kinerounoe npixanue.
uxn Kpebea.

YCIIOBCKaA.

JleMOHCTpalusi HaBBIKOB
[03HABATEJIbHOMN
pedaexkcun




58/29.

Oco0eHHOCTH TIOJIOBBIX KJIETOK
Kombunuposanmuwiii.

59/30

OO6pazoBaHue MyXCKHUX H KEHCKUX

ITOJIOBBIX KJICTOK.
Kombunuposanmuwiii.

60/31

bakrepuu B opranusme 4enoBeka.
Ponw Gakrepuii B mpupoje

beceoa ¢ snemenmamu ob6wvACHeHus,
cocmaenenue madauyol

61/32

OO1w1ast xapakTepuCcTHKa

OJTHOKJIETOYHBIX PACTEHUU
beceoa ¢ snemenmamu obvacuenus,

62/33

MHoroo6pasue 0JIHOKJIETOUHBIX
JKUBOTHBIX — IpocTernmux. Poib
MPOCTEUIINX B MPUPOJIE.

beceoa ¢ snemenmamu o6wscrenus,

63/34.

MukpoOuosnorust Ha ciryx0e

YCJIOBCKaA.
Kombunuposannutii.

64/35

O06o0mawmmii ypox mno reme
«KJ1eTo4HbIi yPOBEeHb

OpraHu3alyu KUBOH MPUPOABD»

(KOHTPOJILHBIN TeCT 5)
Ypoxk obobwenus u cucmemamuzayuu
SHaHUU

JlpIxarensHas 1enb.
OKucauTeNnbHOe
bochopunnupoBanue.

Nmetn
MpEeJICTaBICHUE O
THIIAX KJICTOYHOI'O
nuTanus: GOTOCUHTE3
M XCMOCHHTE3

3HaTh, KaKk
MPOUCXOAT
OCHOBHEIC dTaIlbl
ouocHuHTEe3a OeKa.
XpaHeHue, rnepeaava
"

peanu3anus
HacJIeICTBEHHOMH
nH(popmManuy B
KJIEeTKE. Y METh
IOJIB30BATHCS
TeHETUYECKUM
KOJIOM.

Pemarn
OHOJIOrHYECKHE
3aJa4u, CBSI3aHHEIC

C oTpeaeIeHuEM
IIOCIIEAOBATEIIbHOCTH
HYKJIEUHOBBIX KHCJIOT
Y YCTaHOBJICHHEM
COOTBETCTBUHI MEXKIY
HeH u
MOCJIEAOBATENLHOCTh
[0 aMUHOKUCIIOT B
TEITH/IE.

3aJ]a4d 10
MOJIEKYJIAPHOU
OMOJIOT U




65-70

Ob6o06maromuit ypox
KOH(EepeHIHs 110 UToram
y4e0HO-HCCIIeIOBATEIbCKON
U IPOCKTHOM JEATSIbHOCTH

Ypox 0b60bwenus u cucmemamuzayuu




