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HosicHuTebHASA 3aNIMCKA
Pabovas mporpamma mo Ouosioruu mis 10-11 kmacca «OO6mas Ouonorus» (yriayOJ€HHBIN YPOBEHB)
COCTaBJIEHA HA OCHOBE:
» @enepanpHOro 3akoHa oT 29 nexaOpst 2012 roma Ne273- @3 «O6 obOpazoBanuu B Poccuiickoii
denepaunny»
Hcnoab3yemMblii y4eOHO-MeTOAUYECKH I KOMILJIEKT:
YYEBHO-METOJUYECKHUN KOMILJIEKC (YMK):

10 xiacc

buonorus 10 kiace:: yue6. mist o6meodpa3zoBaT. opranuzanui : yriay0i. yposens / B. B. Ilaceunuk, noa
pen. B.B. Ilaceunuka. — 4-e uzn., crep.— M. : Ilpocsemenne, 2022. — 336 c. : ui.

11 xnacc

buonorus 11 kiacce:: yue6. mist o6meodpa3zoBaT. opranuzanui : yriuy6s. yposens / B. B. Ilaceunuk, non
pen. B.B. [laceunuka. — 4-¢ u3zn., crep.— M. : [IpocBemenune, 2022. — 336 c. : ui.

Copaep:xanmne y4eOHOro nmpeamera, Kypca.

IInanupyeMble pe3yJibTaTbl 0CBOEHHS Kypca 0M0/10rMu HA yIiIy0J1eHHOM YpPOBHe
JlesiTeIbHOCTh 00pa30BaTENBHOIO YUPEXKASHHsI 00111ero o0pazoBaHus B 00y4eHHH OUOJIOTUU B CpelHEN
IIKOJI€ JOJDKHA OBITh HAlpaBiieHa Ha JOCTHXKEHHE 00 yYarOIUMUCS CISAYIOIUX JJMYHOCTHBIX
pe3yJ1bTaToB:

1) peanu3anus STUYECKUX YCTAHOBOK [0 OTHOILEHHIO K OMOJIOTHYECKUM OTKPBITHAM, UCCIIEAOBAHUIM U
UX pe3ysbTaTam;

2) npU3HaHUE BBICOKOM LIEHHOCTH HU3HU BO BCEX €€ MPOSIBICHUSAX, 3/10POBbs CBOETO U IPYIHX JIIOJIEH,
peanu3aiys ycTaHOBOK 3/J0POBOT0 00pasa jKU3HHU;

3) copMHPOBAHHOCTH MMO3HABATEIbHBIX MOTHBOB, HAIIPABJICHHBIX HA IOJIYyYEHUE HOBOIO 3HAHUS B
o0JyacTv OMOJIOTHH B CBSI3M C OyayIIe mpodecCHOoHaTbHOMN ASITENPHOCTHIO ITH OBITOBBIMU
npobieMaMHu, CBSI3aHHBIMH C COXPAaHEHHEM COOCTBEHHOTO 3/J0POBbS U 3KOJIOIMYECKON 0€30MacHOCTH.
MeTtanpeaAMeTHBIMH Pe3yJIbTATAMH OCBOCHHS BHINYCKHHUKAMH CTapIIei MKOJIbI YIJIy0JéHHOro
Kypca O0MoJ10ruM SABJISIIOTCH

1) oBnasieHne COCTABIAIOIIMMU MCCIIEI0BATENBCKON U IPOEKTHOM JI€ATEIbHOCTH, BKIIIOYAsk yMEHUS
BUJETh POOJIEMY, CTABUTH BOIIPOCHI, BBIIBUTATh TUIIOTE3bl, JaBaTh ONPEIEICHUS TOHITHSIM,
KJaccu(puuupoBaTh, HAOJIIOAATh, TPOBOIUTH SKCIIEPUMEHTHI, JIEJIaTh BBIBOJIBI U 3aKIIOUYCHUS,
CTPYKTYpUpPOBaTh MaTepual, 00bsICHATh, TOKa3bIBaTh, 3AIIUIATH CBOH UIICH;

2) ymeHue paboTaTh C pa3HbIMU UCTOYHHKAMM OMOI0rHyeckoit HHGOpMaIuK: HaX0AUTh
OMOJI0rNYECKYI0 HH(POPMALIMIO B Pa3IMUHBIX UICTOYHHMKAX (TEKCTE Y4eOHUKA, HAyYHO-TIOMYJISIpHOM
IuTeparype, OMOJOTHUECKUX CIOBAPAX M CIPABOYHUKAX ), aHAITM3UPOBATH M OIICHUBATH HH(OPMAIIHIO,
peoOpa3oBbIBaTh HHPOPMALIHIO U3 OJTHON (POPMBI B IPYTYIO;

3) cnocoGHOCTH BEIOUPATH 1I€JIEBbIE U CMBICIIOBBIE YCTAHOBKH B CBOMX JIEHCTBHSIX M ITOCTYIIKAX 110
OTHOILIEHHUIO K KUBOU MPUPOE, CBOEMY 310POBBIO U 3/10POBBIO0 OKPYKAIOLIHX;

4) ymeHue aJIeKBaTHO MCIIOJIb30BaTh PEUEBbIE CPEACTBA ISl JUCKYCCUM U apTyMEHTAallUU CBOEH

MOo3uInH, CPaBHUBATH PA3HBIC TOYKH 3PpCHUSA, APTYMCHTHPOBATHL CBOKO TOUKY 3pCHUA, OTCTAUBATH CBOIO



MO3ULUIO.
IIpenMeTHBIMHU pe3yJIbTATAMH OCBOEHHS BBINYCKHMKAMM CTapiieii IKoJbI Kypca 0M010ruu
YIIy0JIéHHOTO YPOBHS SIBJISIIOTCS:

B nosnasamenvhoti (unmennexmyanvHotl) cgepe:

1) xapakTepucTHKa cofep>kaHusi OMOJIOrMYECKUX TeOpuil (KIeTOUHasl, IBOJIIOLIMOHHAs Teopust JapBuHa);
yuenus Bepnanckoro o Ouocdepe; 3akonoB MeHenst, 3aKOHOMEPHOCTEH N3MEHUMBOCTH; BKJIa1a
BBIIAIOIINUXCS YYEHBIX B pa3BUTHE OMOJIOTHYECKON HAYKH;

2) BBIZIETICHUE CYIECTBEHHBIX MPU3HAKOB OMOJIOTHYECKUX O0BEKTOB (KJIETOK: PACTUTEIHHBIX 1
KUBOTHBIX, JOSACPHBIX U SIEPHBIX, TIOJOBBIX U COMAaTHUECKUX; OPTAaHU3MOB: OJTHOKJICTOUHBIX U
MHOTOKJICTOYHBIX;, BHJIOB, 3KOCUCTEM, OMOC(EphI) U IpoIrieccoB (0OMEH BEIIeCTB, Pa3MHOKEHUE,
JieNIeHUe KIJIETKH, OTJIOJJOTBOPEHHE, IEUCTBHE HCKYCCTBEHHOI'O M €CTECTBEHHOI'O 0TOOPOB,
(hopMupoOBaHKE MPUCIIOCOOIEHHOCTH, 00pa30BaHUE BHJIOB, KPYTOBOPOT BEIIECTB U MPEBPAICHUS
SHEPTHH B SKOCUCTEMaX U Ouocdepe);

3) oOBsicHeHUE POk OMOJIOTUH B (POPMUPOBAHUH HAYIHOTO MUPOBO33PEHUS; BKIIAAa OMOIOTUYECKUX
TeopHii B JOPMHUPOBAHNE COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTUHBI MUPA; OTPULIATEIIEHOTO
BIIUSTHUS QJIKOTOJISl, HUIKOTHHA, HAPKOTUYECKHX BEIIECTB HAa Pa3BUTHE YEJIOBEKA; BIMSHUS MyTareHOB Ha
OpraHH3M YeJIOBEKa, SKOJIOrHUecKuX (PaKTOpOB Ha OPraHU3MBbl; IPUYMH SBOIOIUH, U3MEHIEMOCTH
BUJIOB, HApYIIEHUI pa3BUTUSI OPTraHU3MOB, HAaCJIEICTBEHHBIX 3a00JIeBaHUM, MyTallil, yCTOHYMBOCTU U
CMEHBI IKOCUCTEM;

4) mpuBeCHUE NOKA3aTENbCTB (ApryMEHTAllMs1) €IMHCTBA )KUBOW U HEKUBOM MPUPOIBI, POJCTBA JKUBBIX
OpPraHU3MOB; B3aUMOCBSI3€l OPraHU3MOB U OKPYXKAIOIIEH cpe/ibl; HEOOXOAUMOCTH COXPaHEHUs
MHOT'000pa3usi BUJIOB;

5) ymMeHHe NOoJIb30BaTHCS OMOIIOTHYECKON TEPMUHOJIOTHEH U CUMBOJIUKOIA;

6) pelieHue 3JeMEeHTapHBIX OMOJIOTHUECKUX 3a7ay; COCTABICHHE HJIEMEHTAPHBIX CXEM CKpPEIIMBAHUS U
CXEM IepeHoca BEIIECTB U DHEPTHH B IKOCUCTeMaX (IIeTH MUTaHUs);

7) onucanue oco0el BUIOB 1O MOP(HOIOTHIECKOMY KPUTEPHIO;

8) BBISIBIICHHE H3MEHUYUBOCTH, ITPUCIIOCOOJICHUI OPTaHU3MOB K CpeJie OOMTaHUs, HCTOYHHKOB
MYTareHoB B OKpY>Karollei cpesie (KOCBEHHO), aHTPOIIOT€HHBIX N3MEHEHH B 9KOCUCTEMAX CBOEH
MECTHOCTHU; U3MEHEHHUH B DKOCHCTEMax Ha OMOJIOTHYECKIX MOJEIX;

9) cpaBHEHHE OUOIOTUYECKUX O0OBEKTOB (XMMHUYECKUN COCTAB TEJI )KUBOW U HEXXKUBOU MPUPOJIBI,
3apo/IbIIlIa YeJIOBEKa U IPYrUX MJIEKOMUTAIOIINX, IPUPOAHBIE SKOCUCTEMBI U arpO3KOCHUCTEMBI CBOEH
MECTHOCTH), IIPOLIECCOB (€CTECTBEHHBIN M HCKYCCTBEHHBIN OTOOP, MOJIOBOE U OECIOI0e Pa3MHOKEHHUE)
1 GOpPMYJIMPOBKA BBIBOJIOB HA OCHOBE CPAaBHEHMS.
B yennocmmno-opuenmayuonnoti cghepe:

1) ananu3 u olleHKa pa3IUYHbIX THIIOTE3 CYITHOCTH KU3HH, TPOUCXOXKACHHS YeI0BeKa U
BO3HUKHOBEHUS JKU3HU, INI00AJIBHBIX IKOJIOTHUECKUX MPOOIEM U MyTeH UX pPeleHns, OCIeACTBUNA
COOCTBEHHOM JIeSITEILHOCTH B OKpYXKarollel cpeze; bnonorndeckoi HHGopMaIum, noaydaeMon u3

Pa3HbIX UCTOYHUKOB,



2) olLIeHKa 3TUYECKHX ACTIEKTOB HEKOTOPHIX UCCIIEAOBAaHHI B 001aCTH OMOTEXHOJIOTUH (KIIOHUPOBAHHE,
HCKYCCTBEHHOE OIUIOI0TBOPEHUE, HAIIPABICHHOE U3MEHEHUE TEHOMA).

B cgpepe mpyooeoii nesaTenbHOCTH: OBJa/IeHUE YMEHUSAMHU U HaBbIKAMH OCTAaHOBKH OMOJIOIMYECKUX
IKCIIEPUMEHTOB M OOBSICHEHUS UX PE3YIIbTATOB.

B cghepe gusuueckoii oesmenvnocmu.: 060cHOBaHNE U COOIIOEHUE MEP MPOPUIAKTUKI BUPYCHBIX
3a00JeBaHUM, BPEAHbBIX IPUBBIYCK (KYpEeHHUE, YIOTpeOIeHHE aJIKOT0JIs, HAPKOMAaHHUsI); IPaBUII
MIOBE/ICHUS B OKpYXKaIOLIeH cperie.

B pe3yabTare 0cBOeHHsI NPOrPaMMBbl:

B pesynbrare nszydyenus ydeOHoro mpenmera «buonorusi» Ha ypoBHE cpeqHEro oOIIero oopa3oBaHUA
BBIMTYCKHHK HA YTIyOJIEHHOM YPOBHE HAYUHUTCS:

— OLIGHUBATh POJIb OMOJOTHYECKUX OTKPBITUH U COBPEMEHHBIX MCCIEAOBAaHWN B Pa3BUTUM HAayKd U B
MIPAaKTUYECKOU NEeATEIbHOCTH JIIOIEH;

— OLIEHUBATh POJIb OMOJOTUHU B (HOPMUPOBAHUHM COBPEMEHHOW HaydyHO KapTHHBI MUpPa, MPOTHO3UPOBATH
MEPCTICKTUBBI Pa3BUTHUSI OHOJIOTHH;

— YCTaHaBIMBaTh M XapaKTepU30BaTh CBSA3b OCHOBOIIOJIATAIONIMX OHOJIOTMYECKHX TMOHATUH (KIIeTKa,
OpraHu3M, BUJI, SKOocHcTeMa, Ouocdepa) ¢ OCHOBOTOIATAIOIIMMU MOHSATUSMHU JIPYTUX €CTECTBEHHBIX HAYK;
— OOOCHOBBIBaTh CHCTEMY B3IJISIIOB Ha JKUBYIO TNPUPOAY M MECTO B HEH UenoBeKa, HPUMEHSS
OWMOJIOTUYECKHE TEOPUH, YICHHUS, 3aKOHBI, 3aKOHOMEPHOCTH, IIOHUMATh TPAHMIIBI KX IPUMEHUMOCTH,

— TPOBOJUTH Yy4E€OHO-MCCIIEOBATEIbCKYIO JEATEIbHOCTh IO OWOJOTMH: BBIABUTATh THUIIOTE3BI,
IUTAHUPOBaTh PaboTy, OTOMpaTh U TPeoOpa3oOBBIBATH HEOOXOMMMYH HWH(MOPMAIHIO, TPOBOJHTH
SKCIEPUMEHTBI, UHTEPIPETUPOBATH PE3YJIBTATHI, 1€J1aTh BHIBOABI HA OCHOBE MOJYYEHHBIX PE3yJIbTaTOB;

— BBISBJISITH U OOOCHOBBIBATH CYIIICCTBCHHBIE OCOOCHHOCTH PA3HBIX YPOBHEW OpraHU3AIMH >KU3HH, —
YCTaHABIMBATh CBS3b CTPOCHHUS U (PYHKIMI OCHOBHBIX OHOJIOTMYECKUX MAaKpPOMOJEKYJ, UX pPOJib B
rpoliieccax KJIETOYHOr0 MeTaboIn3Ma;

— pelath 3a/1a4u Ha onpeneneHue nocnenoBareabHocty Hykineotuaos JJHK u MPHK, antukononos TPHK,
MOCJIEIOBATEILHOCTH aMHHOKHUCJIOT B MOJIEKyJie Oelika, TMPUMEHSSA 3HAHWS O PEaKUUsX MaTPUYHOTO
CUHTE3a, TEHETUYECKOM KOJI€, IPUHLIUIIE KOMILIEMEHTAPHOCTH;

— JIenaTh BBIBOJBI 00 M3MEHEHHSX, KOTOPBIC MPOU30HIYT B MPOIECCaX MATPUYHOTO CHUHTE3a B Ciydae
M3MEHEHUS M0Cie10BaTeIbHOCTH HyKieoTu10B JIHK;

— cpaBHHMBaTh (a3bl JeNeHUS KIETKH; pelaTh 3aJayd Ha OIpPEACIICHHE W CPAaBHEHHE KOJIMYECTBa
reHeTuyeckoro marepuana (xpomocom u JIHK) B kieTkax MHOTOKJIETOYHBIX OPTaHU3MOB B pa3HbIX (pazax
KJICTOYHOTO IMKJIA; — BBISABJISITH CYIICCTBEHHBIC MTPU3HAKN CTPOCHHSI KJIETOK OPraHM3MOB Pa3HBIX IIapPCTB
KUBOW MPHUPOJIbI, YCTAHABIMBATH B3aUMOCBSI3b CTPOCHHS U (DYHKIIMI YacTel 1 OPraHOUI0B KICTKY;

— 00OCHOBBIBaTh B3aMMOCBSI3h IUIACTMUECKOTO M DHEPreTHYECKOTO OOMEHA; CpaBHUBATh IPOIIECCHI
IUIACTUYECKOTO M DJHEPreTHYecKoro OOMEHa, MPOUCXOMASIIEr0 B KIETKaX JKUBBIX OPraHW3MOB; —
ONpPEAENSITh KOJUYECTBO XPOMOCOM B KJIE€TKaX pPACTEHHM OCHOBHBIX OTIEJIOB HA pa3HbIX I3Tamax
KU3HEHHOTO 1IMKJIA;

— CpaBHUBATDH Pa3HbIE CIIOCOOBI Pa3MHOXKEHHSI OPraHU3MOB;

— XapaKTepHu30BaTh OCHOBHBIE TAIlbl OHTOT€HE3a OPraHU3MOB;

— pelaTh reHeTUYeCKHe 331a4i Ha TUTMOPUIHOE CKpEIIMBaHKE, CLETTIEHHOE (B TOM YHUCIIE CLETUIEHHOE C
MOJIOM) HAcJIeIOBAaHHME, AaHAIM3UPYIOIIEE CKpPEIIMBAHUE, IPUMEHSS 3aKOHbl HACJIEACTBEHHOCTH U
3aKOHOMEPHOCTH CLEIJIEHHOTO HAaCJIEI0BaHNS;

— packKpbiBaTh TPUYUHBI HACJIEJICTBEHHBIX 3a00JEBaHUI, apryMEHTUPOBATH HEOOXOIUMOCTH Mep
NpenynpexaeHus TakuxX 3a0oyieBaHMI; — BBIBISATb MNPUYMHBI W CYLIECTBEHHbIE MPU3HAKU
MOAU(DHUKAITMOHHON ¥ MYTaIlMOHHON U3MEHYMBOCTH; OOOCHOBBIBATH POJIb U3MEHUYHMBOCTH B €CTECTBEHHOM H
HMCKYCCTBEHHOM OTOOpE;

— 00OCHOBBIBaTh 3HAYEHUE PA3HBIX METOJIOB CEJIEKIIMU B CO3/IaHUU COPTOB PACTCHUM, MMOPOJ KUBOTHBIX U
ITAMMOB MUKPOOPTaHNU3MOB;

— XapakTepu3oBaTh (HaKTOPHI (ABMKYIIHE CUIIBI) YBOJIOIIH;

— XapakTepu30BaTh MPUYUHBI U3MEHUYMBOCTU W MHOr000Opa3usi BHJIOB COTJIACHO CHUHTETUYECKOH Teopuu
3BOJTIOLIUY;



— XapaKTepu30BaTh MOIMYJSLIUIO0 KaK €IUHMILY IBOJIIOLIMU, BHJ KaK CUCTEMATHUYECKYIO KaTETOPUIO M Kak
pe3yabTaT 3BOIIOLUHY;
— YCTaHaBJIUBATb CBA3b CTPYKTYPHI U CBOMCTB SKOCUCTEMBIL;
— COCTaBJIATh CXEMbI MEPEHOCa BEILIECTB U SHEPrUM B dKOCHCTEME (CeTH NMUTaHHWs), IPOTHO3UPOBATh UX
M3MEHEHHUS B 3aBUCUMOCTH OT U3MEHEHUS (JaKTOPOB CPEIbl;
— apryMEHTUPOBATh COOCTBEHHYIO MO3HIIMIO TI0 OTHOMICHHUIO K SKOJIOTHYECKUM MPOoOJIeMaM U MOBEICHUIO
B IPUPOJHOM CpENE;
— 000CHOBBIBAaTh HEOOXOAMMOCTh YCTOMUMUBOTO PA3BUTHS KAaK YCIOBUS COXpaHEHHs OHochepsl;
— OIICHMBATh MPAKTHYECKOE U ITHUECKOE 3HAUEHHE COBPEMEHHBIX MCCIEI0OBaHUI B OMOIOTHH, MEAUIINHE,
9KOJIOTHH, OMOTEXHOJIOTHH, 0OOCHOBBIBATh COOCTBEHHYIO OLIEHKY; — BBISBJISITH B TEKCTE OMOJIOTHMYECKOTO
coJiepKaHus MPoOIEMy U apTYMEHTUPOBAHHO €€ OOBSCHSATD;
— TPEACTaBIATh OMOJIOTUYECKYI0 HH(OPMAIUIO B BUI€ TEKCTa, TAOIUIIBI, CXEMBI, TpaduKa, AUarpaMmbl U
JieNaTh BHIBOJIBI HA OCHOBAHUM IPECTABICHHBIX JaHHBIX; TPeoOpazoBbIBaTh rpaduk, TabauIly, Juarpammy,
CXEMY B TEKCT OMOJIOTMYECKOTO COJePKAHUSI.
Buinyckuux na yenyoaéHuom yposHe noayuum 603MOHNCHOCb HAYUUMbCA:
— OpraHU30BBIBaTh M MPOBOJAUTH UHIANBHIYaJIbHYIO UCCIIEAOBATEILCKYIO ACITEIBHOCTD 110 OMOIIOTUH (MITH
pa3pabaTbiBaTh MHAMBHUIYaJbHBIM TPOEKT): BBLABUIAaTh TUIOTE3bl, IUIAHUPOBATH pPalbOTYy, OTOMpPATh H
npeoOpa3oBbIBaTh  HEOOXOMUMYI0  WH(GOpPMAIMIO, TMPOBOAMTH  AKCIIEPUMEHTHI, HHTEPIPETUPOBATH
pe3ynbTaThl, JAeNaTh BBIBOJBI HAa OCHOBE TMOJYYEHHBIX pe3ylIbTaTOB, MPEJICTaBISATh MPOJYKT CBOHMX
HCCIEIOBAHMH;
— TPOTHO3UPOBATH TIOCIEACTBHUS COOCTBEHHBIX UCCIEIOBAaHUM ¢ Yy4ETOM OTHYECKHX HOPM U
9KOJIOTMYECKUX TPEOOBAHHUI;
— BBIJICJIATD CYILIECTBEHHBIE OCOOEHHOCTH )KU3HEHHBIX IIMKJIOB MIPEICTABUTENEH Pa3HbIX OTACIIOB pacTeHUN
U THUIOB JKMBOTHBIX; M300pakaTh LMKJIBI Pa3BUTUS B BHJIE CXEM; — aHAJU3UPOBATh U HCIIOJIb30BATH B
pelieHnd ydeOHBIX W HCCIEJOBAaTENbCKUX 3a7ad HMH(OPMAIMIO O COBPEMEHHBIX HCCIEAOBAHUAX B
OMO0JIOTH, MEJTUIIMHE ¥ SKOJIOTUH;
— apryMeHTHpOBaTh HEOOXOAMMOCTh CHHTE3a €CTECTBEHHO-HAYYHOTO M COIIMOTYMAaHHUTAapHOTO 3HAHUS B
AMOXY HH()OPMAITMOHHON ITMBIITU3AIIH;
— MOJIEJIUPOBATh U3MEHEHHE IKOCHCTEM TOJI BIMSHUEM Pa3TUYHbIX TPyMIl (JaKTOPOB OKPYKAIOUICH cpebl;
— BBISIBJISITH B IIPOLIECCE UCCIIEOBATENBCKOM 1€ATEIbHOCTH MOCIEACTBUS aHTPOIIOT€HHOT 0 BO3/1EHCTBUS Ha
HKOCUCTEMBl CBOErO peruoHa, MpeajgaraTh CrIOCOObl CHIDKEHUS AaHTPOIOIeHHOTO BO3JEHCTBUS Ha
9KOCUCTEMBI;
— HCTOJb30BaTh MPUOOPETEHHBIE KOMIIETEHIIMH B MPAKTHUECKON ACSITENIbHOCTH U TMOBCEIHEBHOM KU3HH,
IUIsE TPUOOPETEHUS OIBITA JACATEIBHOCTH, MPEAIIECTBYIONIEH MPO(eCcCHOHATBHOM, B OCHOBE KOTOPOW JIEKUT
OHOJIOTUS KaK yu4eOHBIN MpeMeT.
COJAEPXAHUE KYPCA BMOJIOT' 1

BuoJiorusi kKak KOMILIEKC HAYK O KMBOil Ipupojae

buonorus kak komriuiekcHas Hayka. CoBpeMeHHblE HarpaBjeHUs B Ouonoruu. CBs3b OMOJOTHU C
IPYTUMH HaykaMu. BbInonHeHue 3aKOHOB (PU3MKM M XUMHHM B >KMBOM mpupozge. CUHTE3 ecTecTBEHHO-
HAay4YHOT'O U COLMOTYMaHUTApHOTO 3HAHMS HAa COBPEMEHHOM 3Talle pa3BUTHs LuBUIM3anuu. [IpakTuueckoe
3Ha4YeHHe OMOJIOrMYeCKUX 3HaHUM. buojornueckue CUCTEMBI Kak MpeaMeT u3ydeHus ononoruu. OCHOBHbIE
MPUHLIUIIBI OpTaHU3aUU U (PYHKIIMOHUPOBAHUS OMOJIOTMYECKUX CUCTEM. brosornyeckue cucTtemMbl pa3HbIX
ypOBHEH opranuzaiuu. [ umoress! ¥ TEOpUH, UX POJIb B (OPMUPOBAHMH COBPEMEHHOM €CTeCTBEHHOHAYYHOM
KapTUHBl MHpa. MeToabl HAyYHOrO IO3HAHHUS OPraHMYEeCKOro MHUpa. DKCHEpUMEHTAIbHBIE METOIbI B
OMOJI0TUH, CTaTUCTHYECKAss 00pabOTKa JaHHBIX.

CTpyKTypHBI€e H (PYHKIIHOHAJbHbIE OCHOBBI )KM3HU

MonekynspHbple OCHOBBI KM3HU. Makpo3jaeMeHTbl U MHUKpO3JIeMeHThl. Heopranuueckue BellecTsa.
Bona, e€ pons B xuBoii mpupoze. ['mapodunsHocTs 1 THAPOGOOHOCTE. Posb MUHEpanbHBIX COJCH B
kjeTke. OpraHuyecKue BEILECTBA, MOHATHE O PEryISPHBIX U HEPEerylspHbIX OHONoJMMepax. YTJIEBOIBI.
MoHocaxapu/ipl, OJIMTOocaxapuibl U nojaucaxapupl. OyHKIUU yriaeBooB. Jlunuasl. OYyHKUUHA JIMIUAOB.
benku. @ynkuun GenkoB. Mexanusm aeiictBust (pepmenrtoB. HyknennoBwle kuciotsl. JITHK: ctpoenue,
cBoiicTBa, Mmectomnonoxenue, pynkuuu. PHK: ctpoenue, Buapl, pynkmmu. ATD: cTtpoeHue, (QyHKIUH.
Jlpyrue opraHudeckue BemiecTBa KIeTKH. HaHorexHonormum B Owonormm. Kierka — CTpykTypHas
dbyHKIMOHANBHAS eAuHUIa opraHusMa. Passutue nuronorun. CoBpeMEHHBIE METOJIbI M3YyUEHUS KIIETKH.
Knerounast Teopust B CBeTe€ COBPEMEHHBIX JJAaHHBIX O CTPOSHUM U (QYHKIHMAX KIETKH. Teopust cuMOHOreHesa.
OcHoBHbIE YacTU W opraHouisl kieTku. Ctpoenue U (pyHkuuu Ouonormyeckux memoOpad. lluromasma.



Snpo. Crpoenne u ¢yHkuum xpomocoM. MemOpaHHble W HeMeMOpaHHbIE opraHouabl. LluTOCcKener.
Bkitouenusi. OCHOBHBIE OTJIUYUTENIbHBIE OCOOCHHOCTH KIJIETOK NMPOKApHOT. OTIMYUTEIbHbIE 0COOEHHOCTH
KJIETOK 3yKapuoT. Bupycel — Hekserounas ¢opma xu3Hu. CriocoObl mepefaund BUPYCHBIX MHMEKIHUI U
Mepbl MpO(QUIAKTUKA BUPYCHBIX 3a0oseBaHuil. Bupycomorus, e€ npaxtuyeckoe 3HaueHue. KieTouHslii
MeTaboa3M. PepMEeHTATUBHBIM XapakTep peakiuil oOMeHa BemlecTB. DTambl dHEPreTHYEeCKOro oOMeHa.
AnpoOHOe U aHa’dpoOHOE bIXaHHe. Poib KIETOYHBIX OPraHOMAOB B MPOIECCAX dHEPreTUYECKOro OOMEHa.
ABtoTpodsr u rereporpodrl. DotocunHte3. Dazel doTocwHTE3a. XemocuHTe3. HacnmenctBeHHas
uHpopManus U e€ peanusanus B KJIETKe. | eHeTHYeCKHii KO/, ero CBOMCTBA. DBOMIONHUS MPEICTABICHUHA O
reHe. CoBpeMeHHbIE MpPEJCTaBICHHsI O TeHe U reHoMe. buocuHTe3 Oenka, peakiyu MaTpUYHOTO CHUHTE3a.
Perynsauust paGoThl T€HOB M MPOLECCOB OOMEHA BEIECTB B KJETKE. | €HHAas WH)KEHEepus, IeHOMHKA,
nporeomuka. Hapymienne OMOXUMHUYECKUX MPOILECCOB B KJIETKE O] BIMSHUEM MYTareHOB U HAPKOT€HHBIX
BemecTB. Kietounslii numkia: wHTepdaza U AeneHue. MuOTO3, 3HAYEHHE MHUTO3a, (a3bl MHUTO3a.
CoMarnueckue W TOJIOBbIe KJISTKH. Melo3, 3HaueHue Meno3a, (a3el Meio3a. Meiio3 B )KU3HEHHOM ITUKJIIE
opranu3moB. dopMmHpoBaHHE INOJOBBIX KJIETOK Yy LBETKOBBIX PACTEHUH M IO3BOHOYHBIX JKMBOTHBIX.
Perynsiius neneHus KJIeTOK, HApyIIEHUs PETYISLUU KaK MpruurHa 3a0oseBaHuid. CTBOJIOBBIE KIIETKH.

Opranusm

Oco0eHHOCTH OJTHOKJIETOYHBIX, KOJIOHHAJIBbHBIX M MHOTOKJIETOYHBIX OpraHu3MoB. Bzanmocss3b
TKaHEH, OpraHOB, CUCTEM OpPraHOB KAaK OCHOBA ILEJIOCTHOCTH oOpraHusma. [Iuranue u mnuiieBapeHHeE,
JNBUKEHUE, TPAHCIOPT BELIECTB, BBIACICHUE, pa3IpaXKUMOCTb. Perynsuus OCHOBHBIX ITPOLIECCOB,
npoucxonsanmx B opranusme. Ilogmepikanue romeocrasa, MPUHIUN OOpaTHOW CBs3u. PasMHOXeHHE
opraHu3moB. becnonoe u mosoBoe pa3MHOXKEHHE. J[BOMHOE OIUIOJIOTBOPEHHE Y LBETKOBBIX PaCTEHUM.
Buael omnonoTBopeHust y >kMBOTHBIX. CIIOCOOBI pa3MHOXEHHS Y PacTEeHMH U KUBOTHBIX. [lapTeHorenes.
Ontorene3. DOMOpuoHanbHOe pa3Butue. [loctamOpuonansHoe passutue. [Ipsimoe u HempsMoe pa3BUTHE.
JKu3HeHHblE LUKIBl pa3HbIX TPYNIl OpPraHu3MoB. Perynsuus MHAUMBUAYadbHOro pa3BUTUA. [IpuunHBI
HapylEHUH Pa3BUTHUsS OPraHU3MOB. VCTOpHs BO3HUKHOBEHMSI U Pa3BUTHUS T'€HETHKH, METOJbl T'€HETHUKH.
'eHeTnyeckue TEPMUHOJOTHS W CHUMBOJWKA. ['eHOTHI W (eHOTHUIl. BEepOSTHOCTHBIN XapakTep 3aKOHOB
TE€HETUKH. 3aKOHBI HAcJEeACTBEHHOCTH I'. MeHens u yclioBUs MX BBINOJHEHHUS. LlUTOnornyeckre oCHOBBI
3aKOHOMEPHOCTEH  HACJIEJOBaHWA.  AHanu3Mpylollee  CKpelMBaHUE.  XPOMOCOMHAas  TEOpuUs
HacneAcTBeHHOCTH. CIETUIEHHOE HaclieoBaHue, KpoccuHroep. Onpezaenenne nosa. CUEMIEHHOE ¢ MOJI0M
HaciaeaoBaHue. B3aumMoOnencTBHE  aUIEIBHBIX W HEAUIENBbHBIX TE€HOB. ['€HETMYECKHME  OCHOBBI
WHJIWBUIYaIbHOTO pPa3BUTHs. ['€eHeTHMueckoe KapTupoBaHHE. ['€HeTHKa uYeJoBEKa, METOJbl H3Yy4YeHUs
TeHETUKHM 4eJioBeKa. PenpoaykTuBHOE 370poBbe uenoBeka. HacnenacTBeHHblE 3a00jieBaHUS YEJIOBEKa, UX
npenynpexaeHue. 3HaueHWe TEHETHKU JUIsi MEAMIIMHBI, 3TUYECKHE acleKThl B 00JacTH MEIUIIUHCKOM
reHetukd. ['eHorun wu cpena. HenacnenctBeHHas wu3MeHYMBOCTh. Hopma peakumu nIpU3HAKA.
BapuannonHnslil psa u BapuallMoHHast KpuBas. HacnencTBeHHas M3MEHUYMBOCTb. BHIIBI HAClIeICTBEHHOU
n3MeHuuBocTH. KoMOMHATUBHASE U3MEHUUBOCTD, €€ UCTOYHUKU. MyTanuu, BUIbl MyTaluil. MyTareHsl, ux
BIMSHHE Ha OpraHu3mbl. MyTanuu Kak @pUYMHA OHKOJIOTMYeCKMX 3aboneBanuil. BHesnepnas
HACJIEICTBEHHOCTh U U3MEHUYMBOCTh. DNUIeHeTHKa. JloMecTukanus U cenekuus. LIeHTprl oloMaliHUBaHus
KUBOTHBIX W LIEHTPBl NPOMCXOXKIEHUS KYJIbTYpHBIX DPACTEHUH. MeTOnbl CENEKLUUH, WX TE€HETHYECKHE
OCHOBBI. VIcKycCTBEHHBIM O0TOOp. YCKOpEHHE U MOBBILIEHUE TOYHOCTH OTOOpa C MOMOIIBIO COBPEMEHHBIX
METOZIOB TEHETHKM M OuoTexHojoruu. ['erepo3uc M ero HCIoap30BaHME B celleKUuu. Pacmupenue
IF€HEeTUYECKOT0 Pa3HOO0Opa3usl CEJIEKIIMOHHOIO MaTepuaja: MHOJUIUIONANS, OTAaNEHHAs TuOpuau3anus,
9KCIIEPUMEHTAIIBHBI MyTareHe3, KJI€TOYHAas WHKEHEPUs, XPOMOCOMHAs WHKECHEpUS, I'€HHasi UH)KEHEPHS.
buob6e3onacHoOCTb.

Teopus 3BoIOLNH

Pazutue sBomtonmonubix uaeil. Hayunsie B3rmsanel K. Jlunnes u JK.-b. Jlamapka. DBosronnoHHast
teopus Y. [lapBunHa. CBUAETENHCTBA 3BOJIIOLMHU >KMBOM IPHUPOABI: MAJEOHTOIOIMYECKHE, CPAaBHUTEIIBHO-
aHaTOMUYecKue, HSMOpHoJoruueckue, Ouoreorpaduueckue, MoJEKyJIsIpHO-reHeTuueckue. PasButue
npeacTaBieHuii o Buae. Bua, ero kpurepuu. Ilomynsmust kak Qopma cymiecTBOBaHUS BUAA M Kak
JJ€MEHTapHas eIMHHALA HBorouuu. CHUHTETHYeCKas TEOpHsl HBOMIOUMU. MMKpOIBOIIOLMS U
MaKpOdBOJIONMS. J[BHKyIlMEe CHIIBI SBOJIIOLMHU, MX BIMSHHE Ha TeHodona mnomyisuuu. Jpeid reHos u
ClIy4JaliHble HEHAIlpaBJICHHbIC HW3MEHEHUs TreHodoHIa monmyasiuuud. YpaBHeHue Xapau—BaitHOepra.
MoneKkyIsipHO-TeHETHYECKHE MEXaHU3Mbl 3BONONUH. DOpMBI €CTECTBEHHOro O0TOOpa: ABIDKYIIAs,
cTabunusupyromnas, Tu3pynTuBHas. DKoJIoruueckoe u reorpaduieckoe BugooOpa3oBanue. Hanpaienus u
IyTH 3BOMIOLUH. DOPMBI SBONIOIMK: JUBEPreHIUs, KOHBEPreHIUs, Napajulean3M. MexXxaHu3Mbl aJanTaiui.
KosBomtonus. Ponb 3BoMONMOHHON Teopun B (OPMHUPOBAHUU E€CTECTBEHHO-HAYYHOM KapTUHBI MHUpA.



MHoroo6pasue OpraHu3MOB M IPHUCIOCOOJEHHOCTh OpPraHU3MOB K Cpele OOUTaHMsI Kak pe3yibTar
sBomoruu. IlpuHinmnel  kinaccudukanuum, cuctematuka. OCHOBHBIE — CHUCTEMATHYECKHUE — TPYIIIbI
oprannyeckoro mupa. CoBpeMeHHbIE MOAX0/1bl K KJIacCU(UKALUN OPraHU3MOB.

PasBurtne xu3nu Ha 3emiie

MeToapl TaTUPOBKU COOBITHH MPOLUIOT0, T€0XPOHOJIOrHYecKas HIKaia. ['MImoTe3pl MPOUCXOXKACHUS
xu3HM Ha 3emuie. OcHOBHBIE ATambl 3BoMonMU Ouocdepbl 3emiun. KiroueBble COOBITHS B 3BOJIIOLUHU
pacTeHWi W JKUBOTHBIX. BpiMMpaHue BUAOB M ero npuuuHbl. COBpEMEHHBIE IIPEICTABICHHUS O
IIPOUCXOXACHUN 4YesloBeka. CHCTEMaTHYeCKOe II0JIOKEHHUE 4YENIOBEKa. OBOJIOLMS 4eloBeka. DakTopsl
HBOJIIOLIMHU YelloBeKa. Packl yenoBeka, MX MPOUCXOXKIEHNE U €IMHCTBO.

Opranu3Mbl 1 OKpPY/KAKIIAs Cpeaa

Dkosoruveckre (GpaxTopbsl U 3aKOHOMEPHOCTH UX BIUSHUS HA OpraHU3MBbI (IPUHIIUI TOJIEPAHTHOCTH,
auMuTUpyromue QgaxTtopsl). IIpucmocoOneHuss OpraHM3MOB K JICHCTBHIO HKOJOTHUYECKUX (HaKTOPOB.
buonornueckue putmel. BzaumoaeicTBue skoornueckux GakTopoB. DKoJornyeckas Huma. bruoreoreHos.
Okocucrema. KommnoneHTsl sxocuctemsl. Tpoduueckue ypoBHH. Tumbl mumieBsix neneil. Ilumesast ceTs.
KpyroBopor BemiecTs M MOTOK PHEPrUM B SKOCHCTEME. bHOTHMYECKHME B3aMMOOTHOLIEHHS OpPraHU3MOB B
skocucteme. CpoiicTBa sKocucteM. [IpoayKTUBHOCTh M OMOMacca 3KOCHCTEM pa3HbIX TUIOB. Cykieccus.
Camoperynsauus  skocucteM. [locaeacTBusi BIMSHUS — JIESITEIBHOCTH YEJOBEKA HA JKOCHCTEMBI.
Heo0xoaumocTh coxpaHeHust Onopa3Hoo0pa3ust SKOCUCTEMBI. ATPOIICHO3bI, KX 0COOeHHOCTH. YueHue B. 1.
Bepnaackoro o Ouocdepe, Hoocdepa. 3aKOHOMEPHOCTH CyllecTBOBaHHsS Ouochepsl. KoMIOHEHTHI
ouocdepsl U ux poiab. KpyroBoporsl BemectB B Ouochepe. buorennas murpamnust atoMmoB. OCHOBHBIE
ouombl 3emnu. Ponb uenoBeka B Ouocdepe. AHTpomoreHHoe BozaeicTBuUE Ha Ouocdepy. [Ipupoansbie
pecypcsl W palMoOHAIBHOE TMPHPOJIONONb30BaHue. 3arpsisHeHne Ouocdepsl. CoxpaHeHHEe MHOT000pa3us
BUJIOB KaK OCHOBa ycToWyuBocTH Oumocdepbl. BoccranoBurenvHas skosorus. [IpoGnemsl ycTOHYHMBOIO
pasButus. [lepcriekTrBbI pa3BUTHSI OMOJIOTUYECKUX HAYK, AKTYyaJbHbIE TPOOIEMBI OMOJIOTHUH.

IpumepHuiii nepeuenv 1a6OPAMOPHLIX U NPAKMUYECKUX pabom (Ha 8blOOP yuumens).

1. Mcrionb30BaHKe pa3IuIHBIX METOIOB MPU U3YYCHUN OMOJIOTHYECKUX 0OBEKTOB.

2. TexHuka MUKpPOCKOITUPOBAHHS.

3. U3ydeHue KIETOK pacTeHMH M KMBOTHBIX O] MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIIpenapaTax U ux
OMMCaHUE.

4. [IpurotoBneHue, paccMaTpUBaHUE U ONMCAaHUE MUKPOIPENAapaTOB KIETOK PACTEHUM.

5. CpaBHEHHUE CTPOCHHUSI KJIIETOK PACTEHUH, )KUBOTHBIX, TPUOOB U OaKTEPUIA.

6. M3ydeHne ABM>KEHUS LUTOIIa3MBbl.

7. N3yueHune mia3Moiau3a U Jeria3MoiIn3a B KIIETKaxX KOXKHULIBI JIYKa.

8. M3ydyeHne (GpepMEHTATHBHOTO paCIIEIUICHUS MEPOKCHAA BOIOPOJA B PACTUTEIHLHBIX M JKUBOTHBIX
KJIETKaX.

9. OGHapy>keHue 0eIKOB, YIIEBOIOB, JTUMHIOB C TOMOIILI0 KAYECTBEHHBIX PEAKIIHA.

10. Beigenenue JIHK.

11. VI3yyenue kaTaJIUTHYECKOM aKTUBHOCTU (PEPMEHTOB (Ha IIPUMEPE aMUIIa3bl WK KaTalasbl).

12. HabGnrogeHne MuTO3a B KJIETKAX KOHYMKA KOPEIIKA JIyKa Ha TOTOBBIX MUKpOIIpenaparax.

13. M3ydyeHnue XxpoMOCOM Ha TOTOBBIX MUKpOMpenapaTax.

14. 3yuenue craguii Meiio3a Ha TOTOBBIX MUKpOIIpEnapaTax.

15. 3ydyeHue cTpoeHus MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOMpEenaparTax.

16. Pemenue sneMeHTapHBIX 33124 110 MOJIEKYJISIPHOI OHOJIOTHH.

17. BbIsiBIeHUE MPU3HAKOB CXOJCTBA 3apOJIbIIIEH YEIOBEKa U JAPYIUX MO3BOHOUYHBIX KUBOTHBIX KaK
J0Ka3aTeJIbCTBO X POACTBA.

18. CocTaBiieHHE JIEMEHTAPHBIX CXEM CKPEIIMBAHMUS.

19. Permtenune reHeTHYECKUX 3a1ad.

20. M3yuenue pe3ynbTaTOB MOHOTMOPUIHOTO U TUTHOPUAHOTO CKPEIMBaHUS Y APO30(UIIbL.

21. CocTaBiieHHE U aHATIU3 POAOCIOBHBIX YEJIOBEKA.

22. 3y4yeHue u3MEHUYUBOCTH, TOCTPOCHUE BAPUAITMOHHOTO PsAJIa U BAPUALIMOHHOW KPHUBOIA.

23. Onucanue peHOTHMA.

24. CpaBHEeHHE BUIO0B 110 MOP(OIOTHIECKOMY KPUTEPHIO.

25. Onucanue npucnoco0JIEHHOCTH OpraHu3Ma 1 €€ OTHOCHTEIBHOTO XapaKTepa.

26. BeisiBiieHHE TPUCTIOCOOICHH OPraHU3MOB K BIMSHHUIO PA3IMYHBIX SKOJIOTHUECKUX (PaKTOpPOB.

27. CpaBHEHHE aHATOMHYECKOTO CTPOCHUS PACTCHUI PAa3HBIX MECT OOUTAHMUS.

28. Metoabl u3mMepenus GakTopoB Cpeibl OOUTaHUSI.



29. M3y4yeHue 3K0JIOTHYECKUX aJanTalli yeloBeKa.
30. CocTaBlieHUE IIUIIEBBIX IIETIEH.

31. 3ydyeHue u onmMcaHue 3KOCUCTEM CBOEM MECTHOCTH.

32. MonenupoBaHue CTPYKTYP M MPOLIECCOB, MPOUCXOISIINX B 9KOCUCTEMAX.
33. OrneHka aHTPONIOTCHHBIX H3MEHEHUH B IPHPOJIE.

TeMaTnuyeckoe NJIAHNPOBAHUE
O6miee xommuecTBO YacoB ¢ 10 mo 11 kmaccsl coctabisieT 210 yacos:

B 10 k1acce — 3 yaca B Heneiro, 105 yacos B rox;

B 11 xmacce — 3 gyaca B Henemo, 102 gaca B rog.

10 kace
Ne i/ HaunmenoBanue pa3zesa, TeMbl Koua-Bo KouanyectBo pador
4acoB IIpakTHYecKnX KoHTpo1bHBIX
1 Bsenenue 10 2
2 MoeKyIsipHbI YPOBEHB 28 3
3 KrneTouHslii ypoBeHb 38 6
4 OpraHu3MeHHbIN YPOBEHb 28
5 Pe3epB BpeMeHH 1
NTOI'O 102 11
11 knace
Ne i/ HaunmenoBanue pa3zesa, TeMbl KoJu-Bo KouanyectBo pador
4acoB IIpakTHYecKnX KoHTpoabHBIX
1 [lonyIsIMOHHO-BUIOBOM YPOBEHB 25
2 (DKOCHCTEMHBIN YPOBEHb 48
3 brocdepHblilt ypoBEHb 30
NTOI'O 102
Y4eOHHUKH:
10 knacc

buonorus 10 knacc : yriyou. yposens / B. B. [laceunuk, — 4-e usn.,: [lpocsemenne, 2022. — 336 c. : ui.

11 xmacc

Bbuomnorus 11 knacc : yriy6a. yposens / B. B. I[laceunuk, — 4-e uszn.,: [Ipocsemenue, 2022. — 336 c. : ui.




Kaﬂeﬂuapﬂo — TEMATUHYIECCKOE NJIAHUPOBAHUE 110

ouogoruu 10 kjaacce

Ne HaumenoBanue pa3jaesa, TeMbl Koa-Bo | lata Hara Hcnonb3oBanue
4acoB | INIaH paxr o0opyoBaHuA
TP
BBenenne 10
1 buonorus B cucreMe Hayk. 1
[IpakTHyeckoe 3HaYeHHEe OMOIOTUYECKUX 3HAHUU.
3 Metonel  HayyHoro mno3HaHus. Jlaboparopnas | 1 Mukpockon
pabora 1 «lcmonp3oBaHWE pa3IUYHBIX METOOB 1 poBoH,
IpU U3Y4eHUU OUOJIOTMYECKUX OOBEKTOB (Ha nabopaTopHoe
pUMepe PacTeHUN )». o0opyoBaHue
Mo  W3YyYCHHIO
XUMHYECKOT0
cocTaBa KIJIETOK
4 MeTo bl Hay4HOTO TTO3HAHUSA. 1
5 OOBEKT U3ydeHust ONOJIOTHH. 1
6 OOBeKT N3ydeHus: OMOIOTHH. 1
7 buonornueckne cuctemMbl W MX  CcBoMcTBa. | 1
JlaGopaTopHas pabora 2 «MexaHu3Mbl
CaMOPETYIISIIHANY.
8 buosiornueckue cuctemMbl M UX CBOMCTBA. 1
9 O0600aroIHiA ypoK. 1
10 | Ypok «lllaru B MeauIHHY. 1
MoJiekyJISIpHbIil YPOBeHb 28
11 | MonekymsipHbI YpOBEHB: 00Ias XapakTepuctuka. | 1
12 | Heopranuueckue BemiecTna: BojAa, COJIU. 1
13 | Jlumuael, X cTpoeHue U QyHKIIUU. 1
14 | Jlununel, MX cTpoeHUe U QYHKIUU. 1
15 | YrueBopbl, X CTpOCHUE U (PYHKIIHH. 1
16 | YrmeBonmpl, ux  crpoeHue u  QyHKuuu. | 1 Muxkpockor
JlabopaTtopnast ~ pabora 3 «OOHapyxeHHe nnudpoBoi,
YIJIEBOAOB C MIOMOIIBIO KAUECTBEHHON PEAKIIUN. nabopaTopHoe
obopynoBaHue
Mo  U3YYCHHIO
XUMHYECKOT0
coCTaBa KJIETOK
17 | beaxu. CoctaB u CTpyKTypa OCJIKOB. 1
18 | benku. Cocta u cTpykTypa OenkoB. Jlaboparopras | 1 Mukpockor
pabora 4 «OOHapyxkeHHEe OEIKOB C TIOMOIIBIO 1 poBoH,
KaueCTBEHHOU PEeaKIII». nabopaTopHoe
obopynoBaHue
o  HU3yYCHUIO
XUMHYECKOTO
COCTaBa KJIETOK
19 | beaku. OyHKIIUN OCIIKOB. 1
20 | ®epMeHTHI — OMOJIOTHYECKHE KaTaTU3aTOPBHI. 1
21 | depMeHTBI — OHWOJIOTMYECKHE KaTaJm3aTophl. | 1 Mukpockor
Jlaboparopnast pabora S5  «Kartanuruueckas unudpoBoi,
aKTUBHOCTH (DEpMEHTOB (Ha MPUMEPE aMUIIa3bI)». nabopaTopHoe
o0opynoBaHue
22 | O600maroNIHii YpoK. 1
23 | Ypok «lllaru B MeTUIIUHY. 1
24 | Hykneunossie kucnotsl. JJHK. 1




25 | Hykneunossle kucnotsl. PHK. 1

26 | Hykneunossie kucsotsl. JIHK u PHK. 1

27 | Hykneunossie kucsotsl. JIHK u PHK. 1

28 | AT® u npyrue HyKJI€OTHIbI. BUTAMUHBL. 1

29 | VYpok «lllaru B MegumuHy». 1

30 | Bupycel — HekneTouHas hopma KU3HHU. 1

31 | Bupycsl — HekneTouHas opma KU3HH. 1

32 | Ypok «lllaru B MeTUITMHY. 1

33 | PerpoBupycst u mepbl 60prObl co CIIWdom. | 1
IIpuoHsL.

34 | O6oOmaroMii ypox. 1

35 | VYpok «lllaru B MeTUIIUHYY. 1

36 | O6oOmarommii  ypok-KoHpepeHus 1Mo wuroram | 1
yueOHOHCCIIe10BaTEIbCKON U IIPOEKTHOU
JIESTEITbHOCTH.

37 | O6oOmarommii  ypok-KoHpepeHus 1o wuroram | 1
yueOHOHCCIIe10BaTEIbCKON U IIPOEKTHOU
JIESTEITbHOCTH.

38 | Opranuzanus noarotoBku kK EI'D. 1
KiieTounblii ypoBeHb 38

39 | Knerounslii ypoBeHb: oOmIIast XapaKTepUCTHKA.
MeTo/ b1 U3y4eHHSs KIETKH.

40 | Knmerounas Teopusi. 1

41 | Texnuka MUKpockomupoBaHus. Jlaboparopnas | 1
pabora 6 «TexHMKa MHKPOCKONUPOBAHHUSI» U
JlaGopatopnast pabora 7 «CpaBHEHHE CTPOCHUS
KJIETOK PacTeHUH, )KUBOTHBIX, TPUOOB U OakTepuii
MOJI MUKPOCKOIIOM Ha TOTOBBIX MHKpOIIpernapaTax
U VX OITUCAHUE.

42 | Crpoenne knetku. Kinerounas memOpaHa. 1

43 | llurorutazma. Ilutockenmer. Kirerounsni teHTp. | 1
OpraHoupl IBUKECHHUS.

44 | Crpoenne kietku. IIpoBomum wuccrnepoBanue. | 1
Jlabopatopnast  pabora 8 «Habmonenne
TUIa3MOJIM3a M JCTJIa3MOJHM3a B KIIETKAX KOXKHUIIBI
JTyKay.

45 | PubocoMsl. DHIoIUIa3MaTuyecKas CETh. 1

46 | Snpo. SapeIky. 1

47 | Kommnexkc Tlompmxu.  Jluzocomsl.  Bakyounu.
Jlaboparopnast pabora 9 «[IpurotoBnenue,
paccMaTpuBaHUE U ONHCAaHHE MHUKPONpEnapaToB
KJIETOK PACTEHUIN».

48 | Mutoxonapuu. [Inactuasl. BriaroueHus. 1

49 | OcoOOCHHOCTH CTPOEHHUS KJIETOK TMPOKAPUOT |
HYKAPHOT.

50 | OcobeHHOCTH CTpOEHHUS KJIETOK Tpokapuor u | 1
sykapuort. JlaboparopHas pabora 10 «CpaBHeHHE
CTPOCHHUS KJIETOK PAaCTEHH, KUBOTHBIX, TPHOOB U
OakTepuii.

51 | OGobmaronmii ypox. 1

52 | Ypok «lllaru B METUITHYY. 1

53 | OOMeH BenecTB U NpeBpalieHHe YHEPTruu B KieTke. | 1

94 | Ypok «lllaru B MequIMHY». 1

55 | DHepreTuvecKui oOMeH B kietke. | 1

beckucinopoiHbIii 3TAal.




56 | Duepretnueckuii oomeH B kieTke. Kucmoponmsrnii | 1
ATaIl.
57 | Tumel KJI€TOYHOTO MUTAaHUS. XEMOCHHTES. 1
58 | Tumnel kneTouHoro nutanus. GOTOCHUHTE3. 1 Hudposas
nabopaTtopusi 1o
9KOJIOTUU
(matumk
OCBEILEHHOCTH,
BIOKHOCTH |
TEeMIIePATyPHI)
59 | OGoO0maronuii ypox. 1
60 | Ypok «lllaru B MequimHy». 1
61 | buocunTtes OenkoB. TpaHCKpUTIIIHS. 1
62 | buocuntes OenkoB. TpaHcusius 1
63 | Perymsimusi TpaHCKpUIIMKA U TPAHCISIUH B KieTke | 1
U OpraHu3Me.
64 | O0oOuaromuil ypox. 1
65 | Ypok «lllaru B MeTUIIMHYY. 1
66 | KiteTouHbIil IUKII. 1 Ludposoit
MUKPOCKOIT u
T'OTOBBIC
MHUKPOIIPEapaThl
67 | Jlenenue KiIeTKU. MUTO3. 1
68 | lenenue knetku. Mutos. Jlabopatopnas pabdora 11 | 1
«Habmonenne MuTOo3a B KJIETKaX  KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIPENapaTaxy.
69 | [lemenme kimeTku. Meiios. 1
70 | IlonoBeie kieTku. ['amMerorenes. 1
71 | O0oOutaromuil ypoxk. 1
72 | Ypok «lllaru B MequIuHy». 1
73 | O6oOmaromuii  ypok-koH(pepeHuuss 1o wuroram | 1
yaeOHOMCCIIETOBATEILCKOM " MPOEKTHOM
JeSITENIbHOCTH.
74 | O6oOmaromuii  ypok-koH(pepeHuuss 1o wuroram | 1
yaeOHOMCCIIETOBATEILCKOM " MPOEKTHOM
JeSITENIHOCTH.
75 | Opranusanus noarotroBku k EI'D 1
Opranu3MeHHbI YPOBeHb 29
76 | OpraHn3MeHHBIH YPOBEHB: 00IIas XapakTepucTuka. | 1
Pa3MHOKeHHE OpraHU3MOB.
77 | Pa3zBuTHe 10J0BBIX KJI€TOK. OII040TBOPEHHE. 1
78 | Ypok «lllaru B MeTuIHY». 1
79 | UnauBuayampHOE pa3BuTHE opraHusMos. | 1
bruorenernyeckuii 3aKoH.
80 | Ypoxk «lllaru B METUIIMHYY. 1
81 | 3akOHOMEPHOCTHU HacleI0BaHMsI TPU3HAKOB. 1
82 | MoHoruOpuHOe CKpelIMBaHuUE. 1
83 | Hemomunoe  momuHupoBanue. AnHamusupytomiee | 1
CKpEIIMBaHHE.
84 | HenomHoe  nmomMuHupoBaHWe. AHammsupymomee | 1
CKpeIIMBaHHE.
85 | VYpok «lllaru B MegummHy». 1
86 | [uruOpumHOE CKpeluBaHue. 3aKoH He3aBucumoro | 1
HaclleI0BaHMsI TPU3HAKOB.
87 | AuruOpugHoe ckpeuiuBaHue. 3aKOH He3aBUCHMOTo | 1

HACJICOJOBAaHHWA ITPU3HAKOB.




88 | HeannenpHble B3aMMOJCICTBYSI T€HOB. 1
89 | HeannmenpHbIEC B3aMMOJCICTBYSI TEHOB. 1
90 | Ypok «lllaru B MeTUIHYY. 1
91 | XpomocoMHasi Teopusi HACIEeICTBEHHOCTH. 1
92 |T'emermka mnoma. HacmemoBamme, cremiennoe c | 1
TIOJIOM.
93 | OGoObmaronmii ypox. 1
94 | Ypok «lllaru B METUIIHYY. 1
95 | 3aKOHOMEPHOCTH U3MEHYNBOCTH. 1
96 | Ypok «lllaru B MeTuIHY». 1
97 | OcHOBHEIE METOBI CEJIEKIINH. Hentpsr | 1
MIPOMCXOXKICHHUS KYJIbTYPHBIX PACTCHHUU.
98 | CoBpeMeHHBIC JOCTUKECHHSI OMOTEXHOJIOTHH. 1
99 | Ypok «lllaru B MeTUITHHYY. 1
101 | OGo0maronuii  ypok-koHpepeHss 1o wuroram | 1
y4eOHO-UCCIIEA0BATEIbCKOM u MIPOEKTHOU
JIESITCITLHOCTH .
102 | O6o6marommii ypox. 1




