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IHosicHUTEeILHAA 3aNMHUCKA

Pabouast mporpamma cocTaBiieHa Ha OCHOBE:

»  @enepanbHoro 3akoHa Ne273 ot 29.12.2012 r. «O6 obpazoBanuu B Poccuiickoit ®eneparum;

* Ilpukaza MwunoOpHayku Poccum ot 17 mas 2012 r. Ne 413 «OO6 yrBepkaeHuu (QeaepaabHOTO TOCYIapCTBEHHOTO
o0pa3oBaTeNpHOTO CTaHAapTa cpemHero oodmiero obOpaszoBanms» (3apeructpupoBan 07. 06. 2012 r. N 24480) B pemaknuu
npuka3a Munnpocsemenus Poccun ot 11 nexadbps 2020 r. Ne712

» Ilpukaza MunucrepctBa npocsemnieHus Poccutickoir @eneparuu ot 18.05.2023 Ne 371 “O6 yrBepkneHun ¢eaepaabHOM
00pa3zoBaTeIbLHOM MIPOTrpaMMBbl cpeiHero oduero oopazosanus’ (3apeructpupoBan 12.07.2023 Ne 74228)

* OcHOBHOM 00pa3oBaTeNbHOM MPOrpaMMbl  CpeAHEro o0mero oOpa3oBaHUsA, YTBEPKAEHHON  aupektopom MOY
YHunopoBckoro yuiest ot 31.08.2023 r., mpuka3 Ned90;

» PaGoueit nporpammel Bociutanust MOY YHAOpOBCKOTO JHIIes;

* Ycraa MOY YHIOPOBCKOIO JHIIES;

+ Pabouas mporpamma paspaborana Ha ocHoBe: PaGoume mporpammbl k jauHuM YMK nopn penakmueint  W.H.Ilonomapeoit
(yrnyOneHHbIdt ypoBeHb) — M.: Benrana-I'pa,2017

» PabGouas mporpamma opueHTHpoBaHa Ha ydeOHUK:buomorums: 11 kmacc: yriayOn€HHBIM YpOBEHb:YUEOHUK JUIA Y4YaIIUXCS
obmreoOpaszoBarenbHbIX opranu3aruii/ .H.ITonomapea, O.A.Kopaunona. JI.B.CumonoBa — M.: Benrana-I"pad, 2019r

Ilinanupyembie pe3yJibTaThl OCBOCHHUS Y4eOHOI'0 NpeaMeTa

JInuHOCTHBIE PE3yJIbTaThl OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM YHUCJIE€ B YACTH:

1. I'paxxnanckoe BOCIUTaHUE BKIIKOYAET:

dbopMUpOBaHUE AKTUBHOM TPAXKIAHCKON TO3UIIMH, TPAKIAHCKONW OTBETCTBEHHOCTH, OCHOBAHHOW Ha TpPaJUIIMOHHbBIX
KYJBTYPHBIX, TyXOBHBIX U HPABCTBEHHBIX IIEHHOCTSIX POCCUIICKOTO OOIIECTRA;

(dhopMupoBaHHUE CTAOWUIBLHONW CUCTEMBbI HPABCTBEHHBIX U CMBICIOBBIX YCTAHOBOK JIMYHOCTH, MO3BOJISIONIMX MPOTHUBOCTOSTH
UJICOJIOTUH DKCTPEMHU3Ma, HAILIMOHATU3MA, KCEHO(HOOUH, KOPPYNIMH, JUCKPUMUHAILIMU 110 COLMAJIbHBIM, PEJIMTUO3HBIM, PACOBBIM,
HallMOHAJIBHBIM MPU3HAKAM U JPYTUM HETaTUBHBIM COIIMATIBLHBIM SIBIICHUSIM;

2. ITaTproTryeckoe BOCIUTAHUE MPEAYCMATPUBAET:

LIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY M HAYYHOMY HACJIEIUI0, TOHUMAHUS 3HAYEHUS
OMONIOTMM HAyKW B JKU3HU COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTHM BIAJAECTh JOCTOBEPHON WHQpOpMaIUEe O TMepeaoBhIX



JTOCTIKEHUSIX W OTKPBITUSX MUPOBOW M OTEUECTBEHHOW OMOJIOTHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMIX 00 YCTPOWCTBE MUpPa
1 00I11eCTBa;

(hopMHUpPOBaHUE POCCUICKON TPaskIaHCKOU UICHTUYHOCTH;

3. JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE OCYLIECCTBIISECTCS 3a CUET:

MPEJCTABICHUS] O COLMAJIbHBIX HOpPMax W TMpaBWIaxX MEXKJIMYHOCTHBIX OTHONIEHWM B KOJUIEKTHBE, TOTOBHOCTU K
Pa3HOOOpa3HONW COBMECTHOM NIEATETbHOCTH MPH BBIMOJHEHWU Y4eOHBIX, MO3HABATEIbHBIX 3a/a4, BBHINOJHEHUU SKCIEPUMEHTOB,
CO3JJaHMHU Y4YEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMONOHMMAHHWIO W B3aUMOIIOMOIIM B MpOIECCE ITOW y4eOHOM IesATEIbHOCTH,
TOTOBHOCTH OIIEHMBATH CBOE IMOBEJICHHWE M MOCTYINKH CBOMX TOBAPHUIIEH C MO3UIIMM HPABCTBEHHBIX W MPABOBBIX HOPM C YUYETOM
OCO3HaHHUS MOCJIEICTBUI MTOCTYNKOB;

Pa3BUTHS y JIeTEeH HPABCTBEHHBIX YYBCTB (UECTH, JIOJITa, CIPABEITTUBOCTH, MIJIOCEPAUS U IPYKETIO0U);

4. DcreTnuecKkoe BOCIIUTAHUE MPEANOIAraeT:

BOCIIUTAHUE YBAXKEHUS K KYJIbTYpe, sI3bIKaM, TPAAUIIUSAM U 00bIYasiM HapOAOB, MpoxkuBatonux B Poccuiickoit denepanuu;

5. ®usuyeckoe BocnuTanue, GOPpMUPOBAHUE KYJIBTYPHI 3/T0POBBS K SMOIIMOHATILHOTO OJIaronoydus BKIIOYAET:

dbopMUpOBaHHUE OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO M TOTPEOHOCTHU B 3JJOPOBOM 00pa3e KU3HU;

dbopMUpOBaHUE CUCTEMbl MOTHBAIIMM K AKTUBHOMY M 3JI0POBOMY 00pa3y >KU3HHU, 3aHATHSAM (PU3UYECKOM KYyJIbTYpOH H
CIIOPTOM, Pa3BUTUE KYJIBTYPHI 3J0POBOTO MUTAHUS;

pa3BUTHE KyJIbTYpbl 0€30MacHON KU3ZHEACATEILHOCTH, MPOPUIAKTUKY HAPKOTHYECKOW U aJIKOTOJIBHOM 3aBHCHUMOCTH,
Ta0aKOKyPEHUs U JPYTUX BPEIHBIX MPUBBIUEK; HEOOXOIUMOCTH COOJIIOICHUS TTPaBUJl OE€30MMACHOCTH B OBITY U peaibHOM KU3HU

6. TpynoBoe BOCIUTAaHUE PEATU3YETCS MOCPEICTBOM:

KOMMYHUKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, yueOHO-UCCIIeI0BATEIhCKON, TBOPUECKON U JIPYTUX BHUIAX
JeSTEIPHOCTH; MHTEPECca K MPAKTUYECKOMY M3YUYEHUI0 Mpodeccril U TpyJa pa3iIudHoro poja, B TOM YUCJe HA OCHOBE TPUMEHEHUS
MPEAMETHBIX 3HaHWI, OCO3HAHHOTO BHIOOpAa MHAMBHUAYAJIBHOW TPACKTOPUU MPOJOJIKEHHUS OOpa3oBaHUsA C YYETOM JUYHOCTHBIX
HMHTEPECOB U CIIOCOOHOCTH K MPEAMETY, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTENH;

HKOJIOTUYECKU 11eTIeCO00Pa3HOTO OTHOIIEHUS K TPHUpOoAe Kak MCTOYHWKY JKu3Hu Ha 3emiie, OCHOBE €€ CyIIeCTBOBAHUS,
MOHUMAaHUS IIEHHOCTH 3JI0POBOTO U 0e30MacHOro o0pasa >KM3HU, OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3HUYECKOMY H
MICUXWYECKOMY 37I0pPOBbIO, OCO3HAHUS IICHHOCTH COOJIIOACHUS MPaBUJI OE30M1aCHOTO TTOBEICHUSI TIPU paboTe ¢ BEIIECTBAMHU, a TAKXKE
B CUTYaIIUSIX, YIPOXKAIOIINX 370POBbIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MOJydaeMble TIPU U3YYEHUU TpeaMeTa, JJIs pelieHus 3a7ad, CBI3aHHBIX C OKpY’Karolien
MIPUPOTHON CPEJION, MOBBIIIEHUS YPOBHS YKOJOTMYECKON KYJIbTYpPbl, OCO3HAHUS TJI00AJBHOT0 XapaKkTepa IKOJOTUUECKUX MpoosiemM
U IyTeN UX PEIICHUs TOCPEACTBOM METOJIOB IIPEAMETA;

AKOJIOTMYECKOTO MBIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B IMO3HABATEIIBHOM, KOMMYHUKATUBHON U COIUAJIBHON MPAKTHKE.



8. LleHHOCTEN HAyYHOrO MO3HAHUS

MupoBo33peHUYeCKIX MPEACTABICHUI COOTBETCTBYIOUINX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISIOIIUX OCHOBY
Ui TIOHMMAHUS CYIIHOCTH HAyYHOM KapTUHBI MHUpA; MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS HPUPOIBI,
B3aMMOCBS35X YEJIOBEKA C IPUPOIHON CPeIoi, O POJIH MPEeAMETa B TO3HAHUH 3TUX 3aKOHOMEPHOCTEIH;

MO3HABATENbHBIX MOTHBOB, HANpPAaBICHHBIX HA IMOJIyYCHHE HOBBIX 3HAHHUM MO TMPEAMETY, HEOOXOIUMBIX AJisi OOBSCHEHHS
HaOJIF01aeMBIX MPOLIECCOB U SIBICHUM;

MO3HABATEIbHOM M WH(POPMALMOHHON KyJIbTYpBl, B TOM YHCIJIE HABBIKOB CaMOCTOSITEILHON pabOThI ¢ y4eOHBIMU TEKCTaMH,
CIPAaBOYHOMU JIUTEPATYPOH, TOCTYITHBIMH TEXHUYECKUMHU CPEACTBAMU MH(POPMALIMOHHBIX TEXHOJIOTHIA;

UHTEpeca K OOY4YeHHI0O M TO3HAHWIO, JH0O03HATENBbHOCTH, TOTOBHOCTM U CIIOCOOHOCTH K CaM000pa30BaHHUIO,
HCCIIEIOBATENbCKOM IEATEIbHOCTH, K OCO3HAHHOMY BbIOOpPY HANPABICHHOCTH U YPOBHS 00y4€HHUS B JaJIbHEUIIEM;

MeTanpeaMeTHble pe3yJIbTaThI:

Pecynamuenvie:

-CIIOCOOHOCTh BBIOMpATh IIEJIEBBIE U CMBICIOBBIE YCTAHOBKM B CBOMX JEWCTBHUSX M MOCTYNKax MO OTHOUIEHUIO K >KHBOM
MPUPOJE, 3A0POBBIO CBOEMY U OKPYKaIOLIUX;

-CaMOCTOSITEILHO OOHAPYKUBATh U (POPMYIUPOBATH MPOOJIEMY YUEOHOM EATETbHOCTH;

-IJTAHUPOBATh CBOKO 00PA30BATENBHYIO TPACKTOPHUIO;

-paboTaTh MO CAMOCTOATENLHO COCTABICHHOMY IJIaHY;

-COOTHOCHUTD PE3YIbTAT AESITEIBHOCTH C LIEIIBIO;

-pa3nuyath Coco0 U pe3ysbTaT AesTENbHOCTH;

-yMETh OLIEHUTh CTENEHb YCIEIITHOCTH CBOEH NHIUBUAYaTIbHONU 00pa30BaTeIbHOM AESTEIbHOCTH.

Ilo3nasamenvhoie:

-BJIaJICHUE COCTABIISIOLIMMH UCCIIEI0BATEIbCKONM U IPOEKTHOM JEesTeIbHOCTHIO, BKIIIOUAs YMEHUsSI BUAETh NPOOJIeMy, CTaBUTh
BOIPOCHI, BBIIBUTATh THIIOTE3bI, AaBaTh ONPEACIICHUS MMOHATUAM, KilacCU(ULIUPOBATh, HAOIIOAATh, IPOBOJUThH SKCIIEPUMEHTHI, JIe-
JaTh BBIBOJBI U 3aKJIIOYEHHUSI, CTPYKTYPUPOBATh MaTepHall, OObSICHITbh, JJOKa3bIBaTh, 3aIUIIATH CBOU UJICH;

-yMeHHE paboTaTh C Pa3HbIMU HCTOYHMKAMU OWOJOTMYECKOW WHMOpMAIMU: HAXOAUTh OMOJOTMYECKYI0 HH(POPMALMIO B
pPa3IMYHBIX HCTOYHHMKAX (TeKCTe ydeOHMKa, HAy4YHO-TIOMYJSIPHOW JMTepaType, OMOJIOTMUECKHX CIIOBApSX W CIPaBOYHMKAX),
aHaJM3UPOBaTh U OIICHUBAThH MH(MOPMaIIHIO, TPEoOPa30BhIBATh HHPOPMAITUIO U3 OJHOU (POPMBI B JIPYTYIO;

-CAMOCTOSITEIbHO CTaBUTh JIMYHOCTHO-HEOOXOJIMMBbIE Y4YEeOHbIE M >KM3HEHHbIC 3aJlayd M ONpENEeNsTh, KaKhe 3HaHUs
HE00XO0AMMO MPUOOPECTH AJI UX PELICHUS;

-NPEJCTaBIATh UH(OPMAIUIO B ONTUMATIBHON (pOpME B 3aBUCUMOCTH OTaJpecara;



MOHUMATh CUCTEMY B3IJISIZIOB U MHTEPECOB UEJIOBEKA;
-BJIaJIETh TpUEMaMU THOKOTO YTCHUS U PAIMOHAIBHOTO CIYIIaHUS KAKCPEJICTBOM CaMO00pa30BaHUS.
Kommynuxamuenuwie:
-TOJICPAHTHO CTPOUTH CBOM OTHOIICHUS C JIFOJBMH MHBIX TO3UIUH U MHTEPECOB, HAXOIUTh KOMIIPOMHUCCHI;
-IIOHUMATh HE MTOX0XKYIO Ha CBOIO TOUKY 3pEHUsI(COOCCETHIKA, aBTOPA TEKCTA);
-IOHUMAaTh, OIICHUBATh, MHTEPIPETUPOBATH HHPOPMAITUIO, TAHHYIO B SIBHOM M HESIBHOM BHUJIC,
-00BSICHATH CMBICII CJIOB M CIIOBOCOYETAHUH C IIOMOIIBIO0 TOJIKOBOTO CJIOBAPSI, UCXOISl M3 PEUEBOTO OIMBITA WIIM KOHTEKCTA;
-KPUTUYIHO OIICHUBATH CBOIO TOUKY 3PCHUS;
-TIpY HEOOXOAMMOCTU KOPPEKTHO YOSKIATh IPYTUX B MPABOTE CBOCHUITO3UIIUM (TOUKHU 3PEHUS);
-yMEHHUE aJIeKBaTHO MCIOJIb30BAaTh PEUEBBIC CPEICTBA JJIsi JUCKYCCUU W apTyMEHTAllUd CBOEW IMO3WIIMH, CPAaBHUBATh Pa3HbIC
TOYKH 3pEHUsI, apTyMEHTUPOBAThH CBOIO TOUKY 3PEHUSI, OTCTAUBATh CBOIO MO3UIIHUIO.

IIpeaMeTHbIe pe3yabTaThl:

- c(OpMHUPOBAaHHOCTh 3HAHUA O MECT€ U pOJIM OHOJIOTMM B CHUCTEME €CTECTBEHHbIX HayK, B (OpMUPOBAHHUU
€CTECTBEHHOHAYYHON KapTHUHBI MUpPA, B TO3HAHWU 3aKOHOB IPHUPOJBI U PEIICHUH MPOOJIEM pallMOHAIBHOTO MPUPOIOTOIb30BaHMS,
0 BKJIaJIE POCCUICKUX U 3apyOEkKHBIX YUEHBIX B pa3BUTUE OMOJIOTUY;

- BJIaJICHUE CUCTEMOM OMOJIOTMYECKUX 3HaHMM, KOTOpask BKIIFOYAET: OCHOBOMOJIAralouue OMoJIOrM4ecKue TePMUHBI U OHATHS
(>KM3HB, KJIETKA, OPraHu3M, METa0O0JIU3M, TOMEOCTa3, CaMOPETYJISLKs, CAaMOBOCIIPOU3BEICHUE, HACIEACTBEHHOCTh, NU3MEHYUBOCTD,
pocT U pasBuTHe), Omonornueckue teopuu (kierounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocomHasi Teopus
HacieactBeHHocTu T. Moprana), yuenust (H.J. BaBusioBa — 0 meHTpax MHOT000pa3usi U IPOUCXOKIEHUS KyJIbTYPHBIX paCTEHUN),
3aKOHBI (€IMHOO00pPAa3Hsi MOTOMKOB IEPBOT0 MOKOJIEHUS, paCUIeIIEHUs, YUCTOThI FaMeT, He3aBUCUMOro HacienoBanus ['. Mennens,
TOMOJIOTHYECKUX PSJIOB B HAacHeACTBEHHON n3MeHnunBocTy H.M. BaBunosa), mpuHIUIIEI (KOMIUIEMEHTAPHOCTH);

- BJIaJICHUE OCHOBHBIMHM METOJAaMH HAay4HOT'O MO3HAHMS, UCHOJB3YEMBIX B OMOJIOIMUECKUX HCCIEAOBAHUAX >KUBBIX OOBEKTOB
(omucanue, u3MepeHue, HabJ0IeHIE, IKCIEPUMEHT); YMEHHUE BBIACNATh CYIIECTBEHHbIE PU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U
AYKApUOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM 4YHciie OakTepuil, TpUOOB, paCTEHUM, KUBOTHBIX U YEJIOBEKA,
CTPOEHHS OPraHOB M CHUCTEM OPraHOB PACTEHMM, >KUBOTHBIX, YEJOBEKAa, IMPOIIECCOB KU3HEIEATEIbHOCTH, MPOTEKAIOMINX B
OpraHu3Max pPAaCTeHH, >KMBOTHBIX M YeJIOBEKa, OMOJIOTMYECKUX IMPOIECCOB: OOMEHa BelEeCTB (METabdOoJM3M), IMpEeBpalllCHHUS
SHEPruv, OpOXKEHHUs, aBTOTPOPHOrO M TEeTepOTPO(HOIrO THUIIOB MUTAaHUSA, (POTOCHHTE3a M XEMOCHHTE3a, MHUTO03a, Meno03a,
ramMeToreHesa, SMOpHOreHes3a, MOCTAIMOPUOHAIBLHOTO PAa3BUTHSA, PA3MHOXKEHUS, WHIUMBUIYAIILHOIO pa3BUTUS OpraHu3Ma
(oHTOTEHE3a), B3aMMOJEICTBUS T€HOB, FeTEPO3UCa, UCKYCCTBEHHOTO 0TOOPA;



- YMEHHE yCTaHABIMBATh B3aMMOCBSI3U MEXKIYy OPraHOMIAMU KJIETKU U UX (PYHKIMSAMH, CTPOCHHEM KIIETOK Pa3HbIX TKaHEH U
uX QYHKIMSIMH, MEXIy OpraHaMu U CUCTEMaMH OPTaHOB y PaCTEHUI, >KUBOTHBIX U YENIOBEKA U UX QYHKIUSIMHU, MEXKy CHCTEMaMU
OpraHoB M WX (PYHKUHAMH, MEKTY dTamamMu oOMEHa BEIIECTB, dTAallaMU KJIETOYHOTO IMKJIA M XU3HEHHBIX IIUKJIOB OPraHU3MOB,
ATaramMu SMOPUOHAIBHOTO Pa3BUTHSL, TEHOTUIIOM U (PEHOTHUIIOM, PEHOTUTIOM U (haKTOpaMU Cpelibl OOUTAHUS;

- YMEHHE BBISBISATH OTIMUNTEIbHBIC PU3HAKH KUBBIX CUCTEM, B TOM YUCJIE PACTCHUM, )KUBOTHBIX U Y€JIOBEKA;

- YMEHHUE UCIOJIb30BaTh COOTBETCTBYIOIINE APTYMEHThI, OMOJOTHYECKYIO TEPMUHOJIOTHIO U CUMBOJIMKY JJIs JI0KA3aTEIbCTBA
POJICTBA OPTaHU3MOB Pa3HbIX CUCTEMATUYECKUX TPYIII;

- yYMEHHME pemarh OWOJIOTMYECKHE 3a/ayd, BBIABIATh NPUUYMHHO-CIECJCTBEHHBIE CBA3M MEXKAY HCCIETyEMbIMU
OMOJIOIrMYECKUMHU MTPOLIECCAMU U SIBJIICHUSIMU, JI€TaTh BBIBObI U POTHO3bI HA OCHOBAHUU TOJYUYEHHBIX PE3YJIbTaTOB;

- YMEHUE BBINOJIHATH Ja0OPATOPHbIE U MpaKTUYeCKUe padoThl, COOMI0AATh paBuiia Mpu padoTe ¢ yYeOHBIM U JIaOOpaTOPHBIM
00opy10BaHUEM;

- YMEHHE BBIBUTaTh THIOTE3bl, MPOBEPATh HX 3KCIEPUMEHTAIBHBIMU CpEACTBAMH, (OpMYyIUpPys LENb HCCIEI0BaHUS,
aHAJIM3UPOBATH MOTYUYCHHBIE PE3yIbTAThl U JIEIaTh BHIBOIBI,

- YMEHHE y4acTBOBaTh B y4e€OHO-HCCIEIOBATEIbCKON padoTe Mo OMOJOTHH, IKOJOTMM M MEAMUIMHE, MPOBOAMMON Ha 0ase
IIKOJIbHBIX HAyYHBIX OOINECTB, W MyOJMYHO MPEACTABIATH MOJTYYCHHBIE PE3YNbTAaThl HA YYCHHUECKHX KOH(MEPEHIMSX; YMEHHE
OILICHMBATh STUYECKHE ACIIEKTHl COBPEMEHHBIX MCCIICOBAHUN B 00JACTH OMOJOTMH U METUIMHBI (KJIOHHPOBAaHUE, UCKYCCTBEHHOE
OILJIOIOTBOPEHHE, HAITPABJIEHHOE N3MEHEHNE TeHOMA M CO3/IaHNE TPAHCTEHHBIX OPTaHU3MOB);

- YMEHHUE OCYIIECTBIISATh OCO3HAHHBIN BbIOOP Oyayuliel mpodecCHOHaNbHOM AESITeNIbHOCTH B 00J1aCTH OMOJIOTHH, MEIULIMHBI,
OMOTEXHOJIOTMH, BETEPUHAPUH, CEJIBCKOTO XO34WCTBA, MNUIIEBOM IMPOMBIIUIEHHOCTH, YIIIyOJIATh I03HABAaTEIbHBIA HHTEpPEC,
HaIpaBJCHHBIM Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIEH Npodeccur W MPOAOHKEHHE OHOJOTUYECKOro o0pa3oBaHUsS B
OpraHM3alMsIX CpeaHEro NpohecCUOHAIBLHOIO U BBICILIEr0 00pa30oBaHMsL.

Yuenuk na yenyonennom ypoene Hayuumcs:

* OLEHUBATh pPOJb OWOJIOTMYECKUX OTKPBITUH U COBPEMEHHBIX HCCIIEJOBaHMA B pa3BUTHMM HAayKd U B MPaKTUYECKOU
JIEeITEAbHOCTH JIIOJICH;

* OIICHWBATH POJIb OWONOTHH B (OPMHUPOBAHWU COBPEMEHHON HAydHOW KapTHHBI MHpA, MPOTHO3HPOBATH MEPCTICKTHBBI
pa3BUTHS OUOJIOTUH;

* YCTaHaBIMBATh M XapaKTEpPHU30BaTh CBSI3b OCHOBOMOJATAIOIINX OWOJOTHYECKHX MOHATHHA (KJIeTKa, OpraHu3M, BUI,
AKOCUCcTEMa, Orocdepa) ¢ OCHOBOIOJIATAIOIIMMHU MOHATUSMHU IPYTUX €CTECTBEHHBIX HAYK;

* 000CHOBBIBaTh CUCTEMY B3TJISIZIOB HA JKUBYIO IPUPOIY U MECTO B HEW UeIOBeKa, MPUMEHSST OMOJIOTUYECKIE TEOPHH, YICHHUS,
3aKOHBI, 3aKOHOMEPHOCTH, TIOHUMATh TPAHUILIBI KX IPUMEHUMOCTH;



* IPOBOJIUTH YUE€OHO-HUCCIEIOBATENBCKYIO NEATEIbHOCTD 10 OMOJIOTHH: BBIIBUTaTh THIIOTE3bI, INIAHUPOBATH paboTy, OTOMpATh
U MpeoOpa3oBbIBATH HEOOXOAUMYIO MH(OPMAIUIO, IPOBOJAUTH IKCIIEPUMEHTHI, HHTEPIIPETUPOBATh PE3YIIbTATHI, I€1aTh BHIBOABI HA
OCHOBE ITOJIYYEHHBIX PE3YJIbTATOB;

* BBISIBIISITH M1 OOOCHOBBIBATH CYIIECTBEHHbBIE OCOOEHHOCTH PAa3HBIX YPOBHEW OpraHU3aIH KU3HU;

* YCTaHaBJIMBATh CBS3b CTPOCHUS U (DYHKUIMN OCHOBHBIX OHMOJIOTHUYECKHUX MAaKpOMOJIEKYJ, UX POJib B MPOIECCax KIECTOYHOTO
MeTa00In3Ma;

* BBIABJIATH CYLIECTBEHHBbIE NPU3HAKK CTPOEHUS KIETOK OPraHM3MOB pa3HbIX LAPCTB >KMBOW MPHUPOJIbI, YCTAaHABIMBATh
B3aUMOCBSI3b CTPOEHUS U QYHKIIMI YacTel U OpraHOUOB KIIETKH;

* O0OCHOBBIBaTh B3aMMOCBSA3b IUIACTUYECKOTO U HSHEPreTHUECKOrO0 OOMEHOB; CpPaBHUBATH IPOLIECCHI IUIACTUYECKOTO U
HHEPreTHUECKOro 0OMEHOB, MPOUCXOIAIINX B KJIETKAX KUBBIX OPIraHU3MOB;

* OIIPEACIIATH KOJIMYECTBO XPOMOCOM B KJIETKAX PACTEHUI OCHOBHBIX OT/EJIOB HA PA3HBIX dTanax )KU3HEHHOIO [IUKIIA;

* pelaTh TEHEeTHMYECKHE 3aJaud Ha JUTHOpHUJIHOE CKpEIIMBAHME, CLEIJIEHHOE (B TOM YHCIE CLEIJIEHHOE C I0JIOM)
HAaCJIEJIOBAaHKUE, AHAIM3UPYIOIIEe CKPEIIMBAHUE, IPUMEHSS 3aKOHBl HACIEACTBEHHOCTH M 3aKOHOMEPHOCTH CILIETIEHHOTO
HaCJIEI0BAHMUS;

* packpbIBaTh MPUYHMHBI HACIIECTBEHHBIX 3a00JIEBaHUM, apryMEHTHPOBATh HEOOXOJUMOCTh MEp MPENYNPEKACHUS TaKUX
3a00JIEBaHHI;

* CPaBHMBATh Pa3HbI€ CIOCOOBI PA3MHOXKEHHSI OPIraHU3MOB;

* XapaKTepU30BaTh OCHOBHBIE 3TAIlbl OHTOT€HE3a OPraHU3MOB;

* BBISBJIATH NPUYMHBI U CYLIECTBEHHbIE MPU3HAKU MOAM(PHUKAIUOHHON M MYTallMOHHONW M3MEHYUBOCTH; OOOCHOBBIBAThH POJIb
M3MEHYUBOCTH B €CTECTBEHHOM U UCKYCCTBEHHOM OTOODE;

* 00OCHOBBIBATH 3HAYEHHE pPa3HbIX METOJOB CEJEKUMU B CO3/IaHUU COPTOB PACTEHUH, MOPOJ >KUBOTHBIX M IITAMMOB
MUKpPOOPTaHU3MOB;

* 000CHOBBIBATDH MTPUUNHBI U3MEHIEMOCTH 1 MHOI000pa3usi BUJOB, IPUMEHSISI CHHTETUYECKYIO TEOPUIO SBOJIOINH;

* XapaKTepU30BaTh MOMYJIALNIO KaK €AMHUILY 3BOJIIOLUH, BUJl KaK CHCTEMaTHYECKYIO KAaTETOPUIO U KaK Pe3yJIbTaT 3BOJIOLUH;

* YCTaHABIIMBATh CBA3b CTPYKTYPHI U CBOMCTB SKOCUCTEMBI;

* COCTaBJISTh CXEMbI IMEpPEHOCA BEIIECTB M HHEPIUM B IKOCHCTEME (CETH MUTaHUs), MPOTHO3UPOBATH MX U3MEHEHHS B
3aBUCUMOCTH OT U3MEHEHUS (PaKTOPOB CPEbI;

* APryMEHTHPOBATH COOCTBEHHYIO MO3UIMIO 10 OTHOUIEHHUIO K 3KOJIOTMUYECKUM MpoOsieMaM U MOBEJICHUIO B IPUPOIHOMN CPENE;

* 000CHOBBIBATh HEOOXOJUMOCTh YCTOMYMBOTO Pa3BUTHUS KaK YCIOBUS COXpaHEeHUs Ouochepsl;

* OIICHMBATh MPAKTHUYECKOE M STUYECKOE 3HAYECHHE COBPEMEHHBIX HCCIEAOBaHUN B OHOJOTHU, MEAMIIMHE, 3KOJIOTHH,
OMOTEXHOJIOTMH; 0OOCHOBBIBATH COOCTBEHHYIO OIIEHKY;



* BBISIBIISITH B TEKCTE OMOJIOTUYECKOTO COACpkKaHUs MPoOIeMy U apTyMEHTHPOBAHHO €€ OOBACHATD;

* [IPEICTaBIATh OMOJIOTUYECKYIO HHPOPMAIIMIO B BHJI€ TEKCTa, TAOJHUIIbI, CXeMBbI, Tpaduka, TuarpaMmsbl U JieJaTh BHIBOJBI HA
OCHOBaHUM TPEJCTABICHHBIX JaHHBIX; MPEoOpa3oBbIBaTh Tpaduk, Tabmuily, AUarpamMmy, CXeMy B TEKCT OHMOJIOTHYECKOTO
COJEepKaHUSL.

Yuenux ma yemyonenHom ypoene noayuum 603MONCHOCHb HAYUUMbCAL:

* OpraHU30BbIBATh M MPOBOJUTH UHJMBHUIYAIbHYIO HCCIEAOBATENHCKYIO ACATEIBHOCTh MO OHMOJOTHMU (MM pa3pabarbiBaTh
UHAMBUIYAJbHBIA TMPOEKT): BBIABUTATh THUIOTE3bl, IUJIAHUPOBaTh paboTy, OTOUpaTh M MpeoOpa3oBbIBATh HEOOXOAUMYIO
uH(}OpMaIUIO, TPOBOIUTH IKCIIEPUMEHTHI, HHTEPIPETUPOBATH PE3YJIbTaThI, JACJIaTh BHIBOALI HA OCHOBE MOJIYYCHHBIX PE3yJIbTaTOB,
MPEJICTABIATH NPOAYKT CBOUX UCCIIECAOBAHUN;

* POTHO3UPOBATH MOCJIE/ICTBUSI COOCTBEHHBIX UCCIEIOBAHUMN C YUYETOM STUYECKUX HOPM U IKOJIOTHYECKUX TPEOOBaHUM;

* BBIJEIATh CYIIECTBEHHbIE OCOOCHHOCTH >KM3HEHHBIX IIMKIIOB TPEJICTABUTENICd pa3HBIX OTNEJIOB PACTEHUH W THUIIOB
KUBOTHBIX; U300paxaTh IUKJIbI PA3BUTHUS B BUJIE CXEM;

* aHANMU3UPOBATh M HCIOJb30BaTh B PEIICHUM YYEOHBIX M HCCIEIOBATEIbCKUX 3a7ad WHQPOPMAIIMI0O O COBPEMEHHBIX
HCCIICIOBAHUSIX B OMOJIOTMH, MEAUIIMHE U SKOJIOTHUH;

* apryMEHTHpPOBaTh HEOOXOJUMOCTh CHHTE3a €CTECTBEHHOHAYYHOrO M COI[MOTYMAaHUTAapHOTO 3HAHUS B JIOXY
MH(pOPMAITMOHHON ITUBUIIU3AIINH;

* MOJICJIUPOBATH U3MEHEHUE PKOCUCTEM TO]1 BIMSIHUEM PA3IMUHbBIX TPYIIT (PAKTOPOB OKPYKAIOIIEH CPEIbl;

* BBIABILATH B IPOLIECCE MCCIEAOBATENBCKOM JESITEIbHOCTH IOCIEACTBUASI AHTPOIIOTCHHOTO BO3JCHCTBUS HA 3KOCHCTEMBI
CBOETO PETUOHA, Mpe/jiarath CrocoObl CHIKEHHS aHTPOMOTEHHOTO BO3/ICUCTBHS HA 9KOCUCTEMBI;

* MCIOJIb30BaTh MPUOOPETEHHBIC KOMIIETCHIIMU B MPAKTHUYECKOW IESITEIIbHOCTH Y MOBCEIHEBHON KWU3HH, JJI MPUOOpPETECHUS
OTbITa ACATENHHOCTH, IPEAIECTBYIONMEH TPO(PECCHOHANEHOM, B OCHOBE KOTOPOM JICKUT OMOJIOTHS KaK YUYCOHBIN MTPEIMET.

Conep:kanue yueoHoro npeamera (994.)

Paznen 1. Opranu3mMeHHbI YPOBEHDb KU3HU (45 1)

Tema 1. /Kueoit opzanuszm Kak ouonozuveckas cucmema (8u).

OOHOKJIETOYHbIE W MHOTOKJETOYHBIE OpraHW3Mbl. TKaHW, OpraHbl, CHUCTEMbl OpPraHOB, MX B3aWMOCBSI3b KaK OCHOBA
L[EJIOCTHOCTH MHOTOKJIETOYHOro opranu3ma. I['omeocta3. OCHOBHBIE TPOLECCHl KUZHEAEATENbHOCTH OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OPraHu3MOB. THUIBI NUTaHUS U CHOCOOBI JOOBIBAHMSI MHUINM OpPTraHU3MAaMH: TeTepoTpodnl (campoTpodhl,
Napa3uThl, XUITHUKNA) U aBTOTOO(DBI (XeMOTpo(dsl U (OTOTpOdBI). Perynsuus nporeccoB KU3HEACATENBHOCTA OPTaHU3MOB.



Tema 2. Pazmnoowcenue u pazeumue opeanuzmos (54). BocnponsBeaeHne OpraHu3MOB, €r0 3HaYeHUE. THUITbl pa3MHOKCHHUS.
Bbecnonioe u nojgoBoe pa3MHoOKeHUE, ero 3HaueHue. OTI0I0TBOPEHUE U €ro 3HaueHue. BHeliHee 1 BHYTPEHHEE OIJI0I0TBOPEHUE Y
KUBOTHBIX. /[BOMHOE OIIOAOTBOPEHHE Yy LIBETKOBBIX pacTeHUU. JKM3HEHHbIE LHUKJIIBI U YEPEAOBAHUE NOKOJIeHN. MHauBuayansHoe
pa3BUTHE MHOTOKJIETOYHOTO OpraHu3Ma (OHTOreHe3). DMOPHOHAIBEHOE M MOCTIMOPHOHAILHOE Pa3BUTHE OpraHU3MOB. [IpudmHbBI
HAPYLICHUHN pa3BUTUA OPraHU3MOB. [locimencTBrs BIMSHHS QJIKOTO0JIsl, HIKOTHUHA, HAPKOTUYECKUX BEIIECTB HA PA3BUTHE 3apOIbIIIa
YEJI0BEKA.

Jlabopamopnasa pavoma Ne 1«CBONCTBA JKUBBIX OPTAHU3MOBY.

1.HaGmroienue 3a repeBIyKeHUEM KUBOTHBIX: HHPY30pHHU-TYPEIbKH, T0KIACBOTO YEPBS, YIUTKH, aKBAPUYMHOU PHIOKH.

2.BbisiBJIEHUE TTOBE/ICHUYECKUX PEAKIIUM )KUBOTHBIX Ha (DAKTOPHI BHEITHEN CPEIbI.

Tema 3. OcHosHble 3aKOHOMEPHOCMU HACIe006anus npuznakoe (11u).

HacnenctBeHHOCTh U U3MEHUUBOCTh — CBOMCTBA OPraHU3MOB. MI3MEHUMBOCTh MPU3HAKOB OpraHu3Ma U €€ Turbl. ['eHeTuka.
HcTtopuu pa3BUTHS TEHETUKH.

MeTtobl TeHETUKU. MeTO/Ibl U3y4YeHHUs HACJIEICTBEHHOCTH YeJIOoBeKa. ['eHeThuueckass TEpMHUHOJIOTHS U CUMBOJIMKa OCHOBHBIC
MOHSTUA T€HETUKU. I enst U TIprU3HaAKU. 3aKOHOMEPHOCTH HaCJIeI0BaHusI, yCTaHOBJIEHHbIEC [. MeHenem, ux [UTOJIOTHYECKUE OCHO-
Bbl. MOHOTHOpUJIHOE U TUTHOPUAHOE CKpeliMBaHue. 3aKOHOMEPHOCTH CICTUICHHOTO HaclieqoBaHus. 3akoH T. Moprana. B3anmo-
neicTBue reHoB. Teopus reHa. PazBuTue 3HaHUN O TeHOTUIE. ['€HOTHIT Kak IeJocTHas cucrtema.l eHoMmuenoBeka. XpoMOCOMHas
TEOpHUs HACIIECICTBEHHOCTH.

Omnpenenenue noja. ['eHeTHka mojia ¥ HacJeAOBaHUE, CICIICHHOE ¢ ToyioM. HacieacTBeHHble 00Je3HU, WX MPOQUIaKTHKA.
DTUYECKHE acCNeKThl MEIUIIMHCKON reHeTuku. OCHOBHBIE (PakTOphl, HopMUpPYIOIIKE 310POBhe uenoBeka. O0pa3 KU3HU U 370pPOBbE
yesoBeka. Posib TBOpUueCTBa B *KU3HU YEJIOBEKA U OOIIECTBA.

llpakmuueckue pabomoi:

Nol. PemieHue sneMeHTapHbBIX 3a/1a4 10 TeHETUKEe « MOHOTMOPUIHOE CKPEIMBAHUE.

No2 . Pemienue ajeMeHTApHBIX 3a1a4 10 TeHETUKE « JIUruOpuaHoe CKpeirBaHue).

No3. Pemenue snmeMeHTapHbIX 3a7a4 N0 TeHETUKE «CIEMIIEHHOE HACIEIOBAHUE.

No4. PemeHue aeMeHTapHBIX 3a71a4 10 TeHEeTUKe «I eHeTuKa mosuay.

No5. Pemienue sneMeHTapHbIX 3a4a4 1o reHeTuke «HeammenbHble B3aUMOAEHUCTBUSI TEHOBY.

Tema 4.0cHoenble 3aKOHOMEPHOCMU UMEHYUUBOCHU.(8U)

M3MeHYMBOCTh NMPU3HAKOB OpraHu3Ma U €€ TUIbI (HACJIeICTBEHHAss U HEeHACJeACTBEHHAs). 3aKOHOMEPHOCTH M3MEHUYHUBOCTH.
HacnencTBenHas n3MEHYMBOCTh: KOMOMHATHBHAS U MyTallnoHHas. Moaudukamonaas n3aMeH4YnBocTh. Hopma peakuuu. MyTarum,
UX MaTepHalibHasi OCHOBAa — U3MEHEHUE T€HOB U XpoMocoM. Buabl Myraunii u ux npudnssl. [lociencTBust BAUSHUAS MyTareHOB Ha
opranu3M. Mepsl 3aIUTHI CPEJIbI OT 3arpsi3HEHUs] MyTareHaMu. Mepbl TpoQUIAaKTUKY HACIIEICTBEHHBIX 3a00JIEBaHHI YeIOBEKa.



Jlabopamopnasn paboma Ne 2 «MoaudrkarmoHHast K3BMEHYHUBOCTHY.

1.ITocTpoeHne BapuaTHBHOM KPHUBOH (HA MPUMEPE pa3MEPOB JIUCTHEB).

2.TlocTpoeHue BapuaTUBHOM KPUBOM (Ha MpUMEpPE pa3MEPOB ILJI0/I0B MACTYIIbEH CYMKH).

Tema 5. Cenexyusn u ouomexnono2usn Ha ciyxeoe uenoseuecmea.(6u)

Cenexuus u e€ 3amaun. Bxknag H.M. BaBunosa B pa3BuTHe celnekiuu. Y4eHUe 0 HEeHTpaX MHOT000pas3usi U MPOUCXOKICHUS
KYJbTYPHBIX PAacCTeHUI. 3aKOH FOMOJIOTHYECKH PSIIOB HACIEACTBEHHON M3MEHYMBOCTU. METO/IbI CENEKINU, UX TeHETUYECKUE OC-
HOBBI. OCOOEHHOCTH CENEKI[UU PACTEHUM, ) KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHonorus, e€ HampaplieHUs. DTUYECKUE ACHEKThl MPUMEHEHUS] T€HHBIX TEXHOJOTHUM. DTHUUYECKUE AaCIEKThl Pa3BUTHUSA
HEKOTOPBIX UCCJICIOBAHUN B OMOTEXHOJIOTHH (KJIOHUPOBAHKE YEJIOBEKA, HAITPABICHHOE U3MEHEHUE TEHOMA).

Tema 6. Ilapcmeo Bupycwi, e2o paznooopaszue u 3nauenue.(74)

[{apcTBa NMpoKapUOTUUECKUX OPTAaHU3MOB, UX pazHooOpasue u 3HaueHue B npupoe. llapcTBa 3ykapuoTHUYECKUX OPraHU3MOB,
WX 3HaueHue B npupoje. [[apcTBO HEKIIETOUHBIX OPraHM3MOB — BHUPYCOB, UX pa3HOooOpasue, CTpOeHUE U (PYHKIIMOHUPOBAHUE B
npupoje. Bupycuoie 3a0oneBanusi. [Ipodunaktuka BupycHbIX 3a0oneBaHuil. OpraHu3MEHHBIM YPOBEHb KU3HM M €r0 pOjib B
MIPUPOJIE.

Jlabopamopnas paboma Ne 3 «Bupycuvie 3abonesanus pacmenuily (Ha npumepe KyibmypHviX pacmenutl (2epbaputi) u no
CNPABOYHOU Iumepamype).

Paznen 2. KiieTo4Hblil ypOBEeHb OPraHU3aluM KU3HU (26 ).

Tema 1.Cmpoenue scueoii knemku (16u).

[utonorus — Hayka o knetke. Metoael uzyduenus knetkd. M. [Ineitnen u T. I1IBaHH — OCHOBONONIOKHUKHN KJIIETOYHON
Teopuu. OCHOBHBIE MOJOKEHUS KJIETOUHON Teopur. OCHOBHBIE TTOJIOKEHHSI COBPEMEHHOTO YUeHUsI 0 KiieTke. MHorooOpasue
KJIETOK U TKAHEM.

CtpoeHue KJIETOK U BHYTPUKJIETOUHBIX 00pa3zoBaHuil. OCHOBHBIE YACTH KJIETKHU. [[OBEpXHOCTHBIN KOMIUJIEKC KJIETKH, €ro
ctpoenue u ¢yHkiuu. [{uromnnasma, e€ opraHoupl; X CTpoeHue M (yHKIuU. Anpo, ero crpoeHue U QpyHkuuu. Bzaumocssszu
CTpoeHus U QYHKIHMHN YacTel 1 OPraHOMIOB KIICTKH.

XpOMOCOMBI, UX XUMUYECKHIN COCTaB, CTPYKTypa U (PYyHKIIMH. 3HAYCHUE BUOBOTO MOCTOSHCTBA YMcCia, (DOPMBI U pPa3MEPOB
XpOMOCOM. [ 'OMOJIOTHYHBIE 1 HETOMOJIOTUYHBIE XPOMOCOMBI.

Oc00EeHHOCTH KIIETOK MTPOKAPHUOT U DYKAPUOT. [ MTTOTE3bI BOBHUKHOBEHUS DYKAPUOTUYECKON KIICTKH.

Tema 2.Ilpouyeccwot rncuznedeamenvnocmu kiemku (10u).



Jlenenne kimeTku: MUTO3 B Meno3. [logroroBka kietku k Aenennro. Kierounsiit mukin. MaTepdasza u muto3. da3el MUTO3A.
Meiio3 u ero ¢aspl. CXOACTBO M pa3udMe MHUTO3a W Meio3a. 3HadyeHHuEe MHUTO3a W Meho3a. CoMaTHYeCKUE W TOJIOBBIE KIIETKHU.
JIMTUIOMIHBIN U TalIOWIHBIN HA00P XPOMOCOM B KJIETKAX.

Pa3BuTHE MOJOBBIX KJIETOK Y PACTCHUN W )KUBOTHBIX. KileTka — OCHOBHAs CTPYKTYpHAs U (PyHKIIMOHAIbHAS €AMHUIIA KU3HE-
NEATEIbHOCTH OJHOKJIETOYHOTO M MHOTOKJIETOYHOIO opraHu3MoB. KiieTka — eauHulia pocta u pa3Buths opranuzmon. Crenua-
Ju3anus KIeTok, 00pa3oBaHue TKaHel. MHOrooOpasue KJIeToK U TKaHu. ['apMoHMsI, TpUPOI0CO00Pa3HOCTh U YIIPaBJICHUE B KUBOU
kietke. HayuHoe nmo3Hanue u nmpo0sema 1es1ecoo0pa3HOCTH B PUPOJIE.

KiteTouHbIll ypOBEHB OpraHU3alNH KU3HU U €T0 POJb B IPUPOJIE.

Jabopamopnan paboma Ne 4. «3ydyeHue MHOrooOpasusi B CTPOCHUU KIETOK» (HA TMpUMEpPE OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPraHU3MOB).

1.CpaBHeHHE CTPOCHHUS KIETOK MPOKAPUOT (OaKTepru, BOJOPOCIIN) U DYKApHOT (pacTeHUs, ’)KUBOTHOTO, Tprda).

2.CpaBHEHUE CTPOCHHUS KIIETOK OJHOKJIETOYHOIO M MHOTOKJIETOYHOTO OPTraHM3MOB (XJIAMUJIOMOHAJIbI, JIUCTA 3J0JIEU, DIH-
JepMuca JyKa).

Jlabopamopnasa pavoma Ne 5. «I3ydeHne CBOMCTB KIETKW.

1.UccnenoBanue gaz MUTO3a HA TPUMEPE MUKpPOIIpEnapaTa KJIeTOK KOHUUKa KOPHSI.

2.UccnenoBanue NpOHUIIAEMOCTH PACTUTEILHBIX U )KUBOTHBIX KJIETOK.

3.Habumronenue mia3mMoau3a U Jemia3Mon3a B KIEeTKaX dMUuAepMuca JIyKa.

Ipaxmuueckue pabomol:

Ne6 Pemenue 3amau «Meio3, MUTO3.

Pa3nen 3. MoJiekyJisIpHBIH yPOBEeHb OpraHu3anuu Ku3uu (284).

Tema 1.Monexkynapuwtii cocmae xHcuevix knemox (11y). Opranndyeckrue 1 HEOPTaHMYECKUE BEIIECTBA B KJIETKE. XUMHUYECKast
opraHu3anus KJieTku. Makpo- U MUKpoasieMeHTbl. X ponb B kieTtke, OCHOBHbIE OMOMOJMMEPHBIE MOJEKYJbl )KMBOM MaTepUU.
OC00EHHOCTH CTPOEHUSI MOJIEKYJ OpPraHMYECKHMX BEIIECTB: OEJKOB, YIIEBOAOB, JIMIHAOB, HYKIEMHOBBIX KHUCIOT. benku u
HYKJIEMHOBBIE KUCJIOThI, B3aUMOCBS3b UX CTPOCHUS U (DYHKIIMI, 3HAUEHHE B KJIETKE. XMMUUYECKHUI cocTaB XpoMocoM. CTpoeHue u
cBoiictBa JIHK kak Hocutens HacnenctBeHHol nHpopmanmu. Pernukarus JJTHK.

Tema 2. Xumuueckue npoueccol 6 moneKyaapuuvix cucmemax(13u).

buocunTe3 B XUBBIX Kie€TKax. MaTpUyHOE BOCIPOU3BOJACTBO OenkoB. POTOCHHTE3, €ro poib B mpupoae. CBETOBbIE U
TEMHOBBIE peakluu (OTOCUHTE3a. XEMOCHHTE3 M €ro poiib B mpupone. MosekyspHble MPOLECChl PACIICIUIEHUs BEIIEeCTB B
alIeMEHTapHbIX OnocucreMax. CTaauu 3HepreTuyecKoro oomeHa. bpoxkenue u npixanue.



[IpeoOpa3oBanue sHepruu B KieTke. Poiab (epMEeHTOB Kak peryasiTopoB OHOMOJEKYISPHBIX mporeccoB. (CXoacTBO
XUMHUYECKOTO COCTaBa MOJIEKYJI )KMBBIX CUCTEM KaK JI0Ka3aTeIbCTBO POJICTBA Pa3HbIX OPraHU3MOB. POJIb €CTECTBEHHBIX U UCKYCCT-
BEHHBIX OMOTIOJIMMEPOB B OKPYIKAIOIICH Cpejie.

MonekynsipHbIil YPOBEHB )KU3HHU U €70 OCOOCHHOCTH.

Tema 3. Bpemsa 3xonozuueckoii Kyaomypsl (4u). XUMUYECKOE 3arps3HCHHE OKpYXKalomeld cpefpl Kak TiobOambHas
sKojoruyeckas mpobiema. OcO3HaHME 4YEJIOBEYECTBOM HEMPEXOJSIed IIEHHOCTH >KWM3HM. ['yMaHucTHYecKOoe CO3HaHUE U
0JlaroroBeHueE Mepe1 KU3HbI0. DKOJIOTUYECKas KyJIbTypa — BaXKHasl 3aJlaya yeloBeYecTBa

Jlabopamopnas paboma Ne 6 «OpraHnyecKue BEIIECTBA KICTKN.

1.BeisiBiIeHHE aKTUBHOCTH TpoIecca (POTOCUHTE3a ¢ MOMOIIBI0 IEPOKCHIa BOJIOPOa U (pepMeHTa KaTajasbl, CoiepKallecs B
KJIETKaX 3€JIEHBIX PACTCHUMN.

2.00HapyXeHHe OpraHMYeCKUX BEIIeCTB (Kpaxmaa, O€JIKOB, )KUpa) B TKAHIX PACTECHUH.

Jlabopamopnasa pavoma Ne'7. «PepMeHTATUBHBIE MIPOLECCHI B KJIETKE).

1.06napyxeHnue pepMeHTa KaTajaasbl B KJIIETKAX 3€JIEHBIX PACTEHUM.

2.00HapyxeHne (hepMeHTa KaTajia3bl B CHIPBIX M BAPCHBIX MPOAYKTAX MATAHUA.

IIpakmuueckue pabomuwi:

Neo7. Pemenue 3anau «MonekynspHas OUOIOTHS.

TemaTnueckoe miianupoBanue 99 yaca (3 yaca B He/le/110)

Ne i/ HaumenoBanue TemMbl Koa-so
4acoB
1 Oprasu3sMeHHbIH YPOBEHb OPraHU3ALNH KU3HHU 454
JKuBoii opranu3m Kak OMoJIOrMyecKasi Cuctema 84
PazmHOXeHNe 1 pa3BUTHE OPraHU3MOB S4
OCHOBHbBIE 3aKOHOMEPHOCTH HACJIEIOBAaHNS TPU3HAKOB 11y
OcCHOBHbBIE 3aKOHOMEPHOCTH W3MEHYHUBOCTH 84
Cenexnysi 1 OMOTEXHOJIOTHS Ha CITyKOe YelloBeKa 64
ITapctBO Bupychl, ero paznooOpasue u 3HaUCHHE 74
2 KJ1eTo4HbIil yPOBEHb OPraHU3ALUH KU3HHU 264
CtpoeHue )KUBOMl KIIETKU 164




[Ipoueccel KU3HEAEATENbHOCTH KIETKU 104
MoJieKyJISIpHbIH YPOBEHb NPOSIBJIECHNUS JKU3HH 284
MosekyJIpHBIi COCTaB KUBBIX KIJIETOK 11y
XMMHYECKHE MPOIECCHI B MOJIEKYJISIPHBIX CHCTEMAaX 134
Bpewmst akos1oruueckoi KyiabTyphl 4y

Hroro B 11 Kiacce

99y




Kanennapno-remarnuyeckoe mianuposanue 11 kiaace (yriry0JaéHHbII)

(994. 34 B Henmen10)

Ne
ypoKa

Tema ypoka

ara

IIo muany

‘ ITo daxty

Pa3nes 1. Opranu3MeHHbIH YPOBEeHb KU3HU — 45 4

Tema 1. ’KuBoii opranusm kak 0OuoJiornyeckasi cucrema (8 u)

Opranusm kak Gnocucrema

OpraHu3Mm Kak OTKpbITas buocucremMa

Hpoueccm KHU3HCACATCIbHOCTH OJHOKJICTOYHBIX OPraHu3MOB

CBolicTBa MHOTOKJIETOYHBIX OpraHnu3MoOB.

JlaboparopHast pabora Ne 1 «CBoiicTBa JKUBBIX OPTraHU3MOBY.

TpchnopT BCIICCTB B )KNBOM OPIraHHU3MC

CucreMnl OpraHoB MHOT'OKJICTOYHOI'O OpraHnu3sMa

OINOO|OTPBWIN -

Perynsnus npoiieccoB xu3HeaeATeIbHOCTHOPraHn3MoBOO00IeHHE 110 TeMe: «OKUBOW opraHu3M Kak
OHoJIOrnyYecKas CUCTeEMa

Tema 2.Pa3mMHoKeHNE ¥ pa3BUTHE OPTaHU3MOB (5 4)

9 Pa3MHOXEHHE OPraHu3MOB

10 O1I00TBOPEHNE UETO3HAUCHHE

11 WuuButyanbHOE pa3BUTHE MHOTOKJIETOYHOT'O OpraHu3Ma — OHTOTEHE3
12 PocT u pa3zButue opranisma

13 O6o00611eHue no Teme: «Pa3MHOKEHUE OPraHU3MOBY

Tema 3. OcHOBHbBIE 3AKOHOMEPHOCTH HAacJeI10BaHus Npu3HakoB (114)

14 I'eHeTHKa — HayKa O HacJIE€I0BaHUHU CBOWCTB OPraHU3MOB.

15 I'n6Gpu0a0rHYeCcKHii METO NCCIIE0BAaHMSI HACIEICTBEHHOCTH.

16 I'enernueckue 3akoHoMepHocTH I.Mennens. [TpakTuueckas padorta Nel. Pemenue anemMeHTapHbIX 33134 1O
reHeTnke «MOHOTHOPHIHOE CKPELIMBAHUE.

17 HacnenoBanus npru3HakoB pU TUTHOPUAHOM M MOJIUTUOPUIHOM CKPEIIUBAHUH.

18 [TpakTruyeckas pabora Ne2. Perienue aneMeHTapHBIX 3a/1a4 [0 TeHETUKE
«/lurnbpuiHoe CKpenmBaHue.

19 HacnenoBanue npu B3aMMOI€HCTBUN T'€HOB.

20 [IpakTrueckas padota No.3. Pemenue s5ieMeHTapHBIX 3a/1a4 10 reHeTuke «HeanenbHpie B3anMoIeHCTBUS
TEHOB).

21 I'en 1 XxpoMocoMHas Teopus HaceICTBeHHOCTH. [IpakTudeckas pabota Ned. Pemienue sneMeHTapHbBIX 3a7a4

1o reHeTuke «CIEIICHHOE HACICIOBAHIE.




22

I'eneruka nona. [pakTrueckas pabora NoS. Penienne sneMeHTapHBIX 3a/1a4 110 TeHEeTUKe «I eHeTHKa mojay.

23

HaCJ'IeI[CTBeHHBIe 00JIe3HH YeJIoBeKa. DTHUYECKUE aCIIeKThI Me,Z[I/II_II/IHCKOI\/'I T'CHCTHKH.

24

@DaKTOpBbI, ONPEAEISIOIIUE 310POBBE.

Tema 4.0cHOBHBIE 3AKOHOMEPHOCTH U3MEHYUBOCTH.(8 1)

25 M3MeHUYMBOCTD — BayKHEMIIIEE CBOMCTBO OPraHU3MOB.

26 Muoroo0pasue (opM H3MEHYHMBOCTH Y OPraHU3MOB.

27 JlabopaTtopHas padota No2 «MoaudukarmoHHass K3MEHUYUBOCTD.

28 HacnencTBenHass ”3MEHYMBOCTD U €€ THUIIBI.

29 MHoroo6pa3ue TUIOB MyTalluid.

30 MyTareHsl U UX BIMSIHUE HA KUBYIO IPUPOJTY.

31 PasBuTue 3HaHUS O HACIICICTBEHHONH H3MEHUYMBOCTH.

32 06006mmenue no teme: «OCHOBHBIE 3aKOHOMEPHOCTH HACJIEIOBAaHHS MPU3HAKOB U U3MEHYMBOCTHU MPU3HAKOBY»

Tema 5.Cesieknusi 1 OMOTEXHOJIOTHA HA CJIy:K0e yesoBedyecTBa (64)

33 ['eHeTHYECKUE OCHOBBI CEJICKIINU.

34 Bxutan H.M.BaBuiioBa B pa3BUTHE CEJICKIIHH.

35 JIOCTHOKEHHMSI CEJIEKIIUU PACTCHUHN M YKUBOTHBIX.

36 brotexHonorus e€ HanpaBJIeHUs U 3HAYCHHE.

37 JlocTrokeHHS] OMOTEXHOJOTHH M STHYCCKUE aCIIEKThI €€ UCCIICIOBAHMIA.

38 O606maronuit ypok no teme: «Cemnexius u OMOTEXHOJIOTHS Ha CITY:KOe YeTIOBEUECTBaY.

Tema 6. LlapcTBo Bupycsl, ero paznooopasue u 3Hauenue (74)

39 HexkserouHble OpraHu3Mbl — BUPYCHI.

40 CtpoeHue 1 CBOWCTBA BUPYCOB.

41 BupycHsle 3a60s1eBaHusl.

42 BupycHsle 3a0051eBaHMs YelloBeKa

43 JlabopaTtopHas pab6ota Ne3 «BupycHbie 3a0071€BaHNs paCTEHUIN.

44 OpraHu3MeHHBIH YPOBEHb JKU3HHU U €T0 POJIb B IPUPOJIE.

45 O600maromuii ypok no teme: «llapctBo Bupycsl, ero pasHooOpasue u 3HaUCHUE.

Paznea Il. KiieTrouHblii ypoBeHb :KM3HHM - 264

Tema 7. Ctpoenue :xxkuBoii kjiaetku (164)

46 W3 ncropuu pa3BUTHS HAYKH O KIIETKE.

47 Krnerounast Teopusi, €€ OCHOBHBIE MOJIOKESHHSI.

48 CoBpeMEHHBIE METO/IBI ITUTOJIOTUICCKIX UCCIICOBAHU.
49 OCHOBHBIC YaCTH KIICTKH.

50 [ToBEpXHOCTHBIN KOMITJIEKC KJIETKH.

51 [{uTomnnasma u e€ CTpYKTYpHBIE KOMITOHEHTHI.




52 HememOpaHHBIe OPraHOUIbI KIETKH.

53 MeMOpaHHBIC OPTaHOUIBI KIICTKH.

o4 JIByxMeMOpaHHbIE OpraHOU/Ibl KJIETKU.

55 SnepHas cucrema KJIeTKH.

56 XPOMOCOMBI, KX CTPOCHHE B (PYHKITUH.

o7 OCOOEHHOCTH KJIETOK MPOKAPHOT.

58 ['unoTe3bl 0 NPOUCXOXKICHUHN DYKAPHOTUYECKON KIICTKH.

59 KiieTka Kak 3tan 3BOJIIOLUH )KMBOTO B HCTOPUU 3EMIIH.

60 JlabopaTopHas pabota Ne 4 «3ydenue MHOT00Opasusi B CTPOCHUU KIICTOKY.

61 O6o6maromuit ypok no reme: «CTpoeHHe )KUBOH KIETKI.

Tema 8. Ilpoueccnl xu3HeneATENbHOCTH KIeTKH (10 4)

62 KiteTo4HBIi UKIL.

63 JleneHue KICTKA — MUTO3.

64 JlaboparopHas pabota Ne5 «l3yueHnue CBOMCTB KICTKI.

65 Mei103 — peIyKIIMOHHOE JEJIEHUE KIETKH.

66 [TpakTuueckas pabora Ne 6. Permenne 3anay «Meito3, MUTO3».

67 O6pazoBaHne MYKCKUX TaMET- CIIEPMATOTeHE3.

68 O0pa3oBaHue )KCHCKHX TOJIOBBIX KJIETOK —OOTCHE3.

69 KrneTounslii ypoBeHb OpraHU3aliy KUBOM MAaTEPUH U €T0 POJIb B IPUPOJIE.

70 O600menue o teme: «IIporeccrl KU3HEACSITEILHOCTH KIECTKI.

71 O6061u1eHne no Teme: «KieToyHblil ypoBeHb OpraHU3alluH KU3HI.
Pa3nea |11. MoJjieky/isipHblii ypOBeHb OPraHU3alMU KU3HHA — 284.

Tema 9. MoJieKyJIsIpDHBIH COCTaB KUBBIX KJIeTOK (114)

72 OCHOBHBIE XUMUYECKUE COSAMHEHUS KUBOW MaTEPHH.

73 XuMHYecKre COeIUHECHUS B )KUBOU KIIETKE.

74 Opranudeckrie COeTMHEHUS KIETKU — YTTIEBO/BIL.

75 Jlunuet 1 Genky.

76 JlaGoparopHas pabota Ne6 «Oprannueckue BelecTBa KJISTKH.

77 Hyxkneotnasl 1 HyKI€MHOBBIE KUCJIOTHI.

78 ITpakTruyeckas pabora Ne7. Pemienue 3a1a4 no reme «MouieKysipHast OMOIOTHS».

79 Komnaktuzamust monexkyn JIHK B simpax kneTok sykapuor.

80 PruGoHYyKIIEMHOBBIE KUCIOTHI: MHOTOOOpane, CTpYKTypa U CBOHCTBA.

81 Hacnencrennas nadopmarms

82 MoJeKyssipHbIe OCHOBBI T€Ha

Tema 10. XumMnueckne npoueccbl B MoJIeKyJIspHBIX cucremax (134)




83

Buocunres 0ENKOB B )KUBOU KJIETKE.

84 Tpancnanus Kak 3Tarn OHOCHHTE3a OCITKOB.

85 MounekysipHbIe TPOLIECChI CHHTE3a Y PACTCHUM.

86 DHepreTU4ecKuii dTan GOTOCUHTE3a Y PACTCHHI.

87 [TyTn accHMWIAIINY YTIICKUCIIOTO Ta3a.

88 JlaboparopHast pabora Ne 7 «DepMEHTATUBHBIC MPOIIECCHI B KIIETKEY.

89 baktepuanbHblil POTOCHHTE3 U XEMOCHHTES.

90 MoJexyssipHbIe YJHEPTeTHYECKUE MPOLIECCHI.

91 Kucnoponuslit aTan OMOIOrHYecKOr0 OKHUCICHUS.

92 MounekysipHble OCHOBBI OOMEHA BEIIECTB KHBOU KIICTKH.

93 MoJeKyIsIpHBINA YPOBEHb OPTaHU3aIMH XKU3HH: €r0 POJib B IPUPOJIC.

94 O0o001IeHNE IO TeMe «XUMHUYECKUE TMPOIECCHl B MOJICKYJISIPHBIX CHCTEMAX).
95 O60061eHne o Teme «MOJIEKYISIpHBIM COCTaB KUBbBIX KJIETOK. XUMUUYECKUE IPOLECCH B MOJIEKYJIIPHBIX

CHUCTEMAxX».

11. Bpemsi 3kos10rn4yecKkoii KyJbTypsl (4 4)

96 XUMUYECKHUE 3JIEMEHTHI B 000JI04KaX 3eMJTU M X 3HAYCHHE B KU3HU )KUBBIX OPTaHU3MOB.

97 XUMUYECKOE 3arpsi3HEHUE OKPY Kalolel cpeibl Kak riodajibHas SKoJIoruueckas npoodiema.

98 XUMUYECKOe 3arpsi3HEHUE OKPY>KaIolel cpeibl Kak riodaibHasi SKoJI0ruueckas npooiema.

99 CTpyKTypHBIE YPOBHU OpraHu3aiuu xkuBoil matrepun. O60061eHue mo remMe «Bpems 3K0Iorun4ecKoit

KYJIBTYPBD».
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