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PaGouas nporpamma no yueoHomy npeamery «Pemenne 0M0J10ru4ecKux 3a1ay »

Pabouas mporpamma paspaboraHa B cooTBeTcTBUU ¢ DenepasbHbIM TOCYIapCTBEHHBIM OOpa30BaTENbHBIM CTAHIAPTOM, YTBEpPKIECHHBIM MUHUCTEPCTBOM
obOpazoBanuss U Hayku P® ot 17.12.2010 Nel897 «O6 yrBepkaenun denepalbHOTO TOCYJAPCTBEHHOTO 00pa30BATEILHOTO CTaHJapTa OCHOBHOTO OOIIETo
o0pa3oBaHMs», HA OCHOBAaHMM OCHOBHOM 00pazoBaTeiIbHOM MporpamMmbl OCHOBHOro obmiero oopazoBanuss MBOY COII Ne 83 ¢ yderoM mpumepHOU cpernHei
00pa3oBaTebHON MPOrpaMMbl OCHOBHOTO 00IIIET0 00pa30oBaHUSI.

buonorust — oaMH U3 BaXHBIX MPEIMETOB B CUCTEME MIKOJBHOTO O0Opa3oBaHHUs, MOCKOJIbKY MMEET OTPOMHOE 3HaueHue A (OopMUpOBaHUS 00Ien
KYJIbTYPBI OAPACTAIOMICTO IMOKOJICHHWA, BOCIIUTAHUSA TBOp‘-I@CKOfI JINYHOCTHU, OCO3HAHUA CBOCH OTBETCTBEHHOCTH nepenq OGH.IGCTBOM 3a COXpPAaHCHHUC KU3HU Ha
3emsie. Pa3zButue ke Takux pasziesoB OMOJIOTHH, KaK IUTOJOTUS U T'€HETHKA, MPOUCXOAUT OBICTPHIMHU TEMIIaMU U Bce OoJibliiee 3HAUE€HUE MPUOOPETAIOT 3HAHUS
TFCHCTUYCCKHUX BOIIPOCOB JII MCAUIIUHEI, 4 3HAYUT U U YCJIOBCKA.

[Iporpamma kypca npennazHavena st ydammxces 10-11 kimaccoB, yBiedeHHbIX Ouosorueit u cnaromux EI'D mo ouomorun. [IpeanaraemMblil 37€KTHBHBIA
Kypc yriyOnseT W paciiupseT paMKd Kypca OHOJOrMH, HMeeT MNpo(ecCHOHANBHYI0 HANpaBICHHOCTh W HAMpPaBICHO HA pealM3alyi0 JHYHOCTHO-
OpPUEHTUPOBAHHOTO Yy4eOHOTO Mpoliecca, NPy KOTOPOM YUUTHIBAIOTCS HHTEPECHI, CIOCOOHOCTH U CKJIIOHHOCTH CTApIIEKIaCCHUKOB.

Lens:

CopeiicTBoBaTh (hOPMUPOBAHUIO MPOYHBIX 3HAHUH 1O 00IIEH OMOIOTHH, YMEHUH U HaBBIKOB pelIeHus 3a1a4 Juist caaan EID.

O06001UTh, CHUCTEMATU3UPOBATh, PACIIMPUTh U YIIYOWTHh 3HAHUS YYaIIUXCS, CHOPMUPOBATH, AKTYyaTM3UPOBATh HABBIKM PEIICHUS OWOJIOTHYECKUX 3a1ad
pa3NUYHBIX THIOB. [[aTh y4E€HUKY BO3MOXHOCTh PEAIM30BATh CBOM MHTEIUICKTYyalbHbIE M TBOPUYECKUE CIIOCOOHOCTH, UMEIOIINECS 3HAHUS M YMEHUS B IPYTHX
00JIaCTAX JAESITEIBHOCTH MIPH BHIMIOJHEHUH TPOCKTHON pabOTHI.

JlaTh y4€HUKY BO3MOKHOCTh OLIEHUTh CBOM CKIIOHHOCTH M MHTEPECHI K JAHHON 00JIaCTH 3HAHUS.

B xone uzydeHus qaHHOTO TIpeaMeTa 00yJaronIuiics:

® 3HaHUE OCHOBHBIX MPUHIUIIOB U MPaBUJI OTHOLIEHHUS K KUBOM MPUPOJIE, OCHOB 3JJ0POBOT0 00pa3a KU3HH U 3I0pPOBbE COEpPETaonX TEXHOIOTUI;
(dbopMHpOBaHHE MO3HABATEIbHBIX WHTEPECOB M MOTHBOB, HAIIPABJICHHBIX HA H3y4€HHUE XUBOW MPUPOJIbI; MHTEIUICKTYalbHBIX YMEHHH (J0Ka3bIBaTh, CTPOUTh
paccyXIeHHUsl, aHATU3UPOBATh, CPABHUBATH, JIETIaTh BBIBOABI U JIP.); SCTETHUECKOTO OTHOIICHHUS K KUBBIM 00BEKTaM.
(hopMHpOBaHNE OTBETCTBEHHOT'O OTHOLLIEHUS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH O00y4aloUIMXcs K CaMOPa3BUTHIO U caMO00pa30BaHUIO Ha OCHOBE MOTUBALIUU
K OOYyYeHHUIO M TIO3HAHWIO, OCO3HAHHOMY BBIOOPY M TMOCTPOCHHIO JANbHEHIICH WHAMBHIYAJTLHON TpaeKTOpuH oOpa3oBaHMs Ha 0a3e OPHEHTUPOBKH B MHpE
npodeccuil U npodeccruoHaNbHBIX MPEANOYTEHUN, ¢ Yy4ETOM YCTOMUYMBBIX MO3HABATEIbHBIX MHTEPECOB, a TaK)K€ Ha OCHOBE ()OPMUPOBAHUS YBAXKUTEIHHOTO
OTHOIICHUS K TPYAYy, PA3BUTHUs OMNbBITA y4acTHsl B COIMAIBHO 3HAYUMOM Tpyne;popMupoBaHHE KOMMYHHKATUBHOW KOMIICTEHTHOCTH B OOLICHUH U
COTPYJIHUYECTBE CO CBEPCTHUKAMU, B3POCIBIMHU B ITpoLiecce 00pa30BaTeIbHOM, yueOHO-ICCIeI0BATEIbCKOM, TBOPUECKON U IPYTUX BUIIOB I€ATEIbHOCTH;



(bopMUpOBaHHE OCHOB 3KOJOTHYECKOW KYJIbTYPHl COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO IKOJIOTMYECKOTO MBILIUICHUS, Pa3BUTHE OIbITA 3KOJIOTUYECKU
OPHEHTUPOBAHHOH pe(IeKCHBHO-OILICHOUYHON U MPAKTHUECKON JeSITeTbHOCTH B )KU3HEHHBIX CUTYaIUSX.
® OBJIQJICHHE COCTABIIAIOIIMMHU HCCIIEOBATEIbCKOM M MPOEKTHON NEATENbHOCTH, BKJIIOYas YMEHHsS BUAETh MPOOJIeMy, CTaBUTh BOMPOCHI, BBIIBUTATh THUIOTE3bI,
JlaBaTh ONpEACTICHUS MOHATHAM, KiacCU(UIIMPOBaTh, HAOIIOAATh, AETaTh BHIBOJIBI U 3aKIIOUEHHS, CTPYKTYPHUPOBATh MaTepua, OObsICHITh, OKa3bIBaTh;yMEHHE
paboTaTh ¢ pa3HbBIMM HMCTOYHUKAMU OMOJOrMYEcKOil MH(OpPMAalMU: HAXOAUTh OWOJIOTMYECKYI0 HH(OpPMALMIO B Pa3IMYHBIX MCTOYHUKAX, aHAIM3UPOBATh U
OLICHUBATh MH(OPMALMIO, MPeoOpa3oBhIBaTh MHPOPMALUIO U3 OXHOW (OPMBI B IPYTyrO;yMEHHE OLIEHWBATh NMPABUIBHOCTH BBIMOJHEHHUS Y4eOHOW 3a1aud,
COOCTBEHHBIE BO3MOXKHOCTHU €€ PEIICHUS;YMEHUE ONPEAeATh MOHATHS, CO3/1aBaTh 0000IIEHNs, YCTaHABINBATh aHAJIOTHH, KiIacCu(UIMPOBaTh, CAMOCTOATEIHHO
BBIOMPATh OCHOBAHUSA W KPUTEPUH JUIS KJIACCH(HUKAIMU,yCTAaHABIUBATh MPUYUHHO-CICACTBEHHBIC CBS3U, CTPOUTH JIOTMYECKOE PACCYXJICHUE M JIeNaTh
BBIBO/IbI;YMEHHUE CO3/1aBaTh, IPUMEHATH U IPEOOPa30BhIBATh 3HAKW U CUMBOJIBI, MOJIEIHM U CXEMBbI JIJISl pelIeHUs] Y4eOHbIX U T03HABaTeNIbHbIX 33/1a4;
(dopMHpoBaHUE U pPa3BUTHE KOMIIETEHTHOCTH B O0JIACTH UCIOIB30BaHUS HHPOPMALMOHHO-KOMMYHUKAIMOHHBIX TexHosoruit (MKT— komnerenmm);
e (opmupoBaHHE CHCTEMBl HAyYHBIX 3HAHHUN O >KUBOW IMPHPOJIE, 3aKOHOMEPHOCTSIX €€ Pa3BUTHUS HCTOPHUECKH OBICTPOM COKpAIIEHUH OMOJIOTHYECKOTO
paszHooOpasus B buocdepe B pe3yapTaTe AESITebHOCTH YEJIOBEKa, JAJIs Pa3BUTHSI COBPEMEHHBIX €CTECTBEHHOHAYUHBIX MPEACTABICHUI O KapTHHE MUPA,
- (opMupOBaHHE NEPBOHAYAILHBIX CHUCTEMATH3UPOBAHHBIX MPEACTABICHUN O OHMOJOTHMYECKUX OOBEKTaX, MIpoIeccax, SIBICHUSX, 3aKOHOMEPHOCTAX, 00
OCHOBHBIX OMOJIOTUYECKHUX TEOPHSIX, 00 3KOCHUCTEMHOW OpraHU3allH >KU3HHU, O B3aHMMOCBS3U JKMBOTO M HEXHMBOTO B OuMocdepe, 0 HACIEICTBEHHOCTH U
M3MEHYMBOCTH; OBJIAJICHUE MOHATUHHBIM amapaToM OUOJIOTHH;
- IpHOOpPETEHNE OMbITa MCIOIb30BAHUS METOJ0B OMOJIOTMYECKONH HAyKH M MPOBENEHUS HECIOKHBIX OMOJIOIMYECKUX SKCIIEPUMEHTOB JI M3YyUEHUS >KUBBIX
OpPraHU3MOB U YEJIOBEKA, IPOBEACHMS SKOJIOTHYECKOIO MOHUTOPUHIA B OKPYIKaIOLLIEH CPENE;
- (QopmupoBaHHE OCHOB KOJIOTMYECKON IPaMOTHOCTHU: CIIOCOOHOCTH OLEHUBATh MOCJIEICTBUS IEATEIHLHOCTH YelIOBeKa B MPUPO/E, BIUSHHUE (HAKTOPOB pUCKa
Ha 3JI0pPOBbE YEJIOBEKa; BHIOMPATH 1I€JIEBbIE U CMBICIIOBBIE YCTAHOBKHU B CBOMX JCUCTBUSX U MOCTYIKaxX MO OTHOIIEHUIO K )KMBOM MPHUPOJE, 310POBbIO CBOEMY U
OKpYKaIOIINX, OCO3HAHNE HEOOXOIUMOCTH JIEHCTBUI 1O COXPAHEHUIO0 OMOopa3HOo00pa3us U MPUPOIHBIX MECTOOOUTAHHM BUIOB paCTEHUI U )KUBOTHBIX;
- (opMupoBaHHe NPEACTABICHUN O 3HAYCHUM OMOJOTHYECKMX HAyK B pelIeHHH IpoOjeM HEOOXOIUMOCTH PALMOHAIBHOIO MPHPOJIONOIB30BAHMS 3aIUTHI
3JI0pOBbS JTIOAEH B YCIOBUSAX ObICTPOT0 U3MEHEHHS SKOJIOTHUECKOro KauyecTBa OKpY KaloLel cpebl;
- yMEeTh OOBSICHATH MEXaHU3MbI HACIICICTBEHHOCTH U M3MEHYMBOCTH U IIPOSIBIICHUS HACIIEICTBEHHBIX 3a00JIEBaHUI Yy UEIIOBEKa;
- pemaTh 3a/1a4M MO IIUTOJIOTHH 6a30BOT0 YPOBHSA U MOBBIIICHHOTO HA IPUMEHEHNE 3HAaHUI B HOBOI CUTYaInH;
- pelaTh 3aJa4y M0 reHeTHKe 0a30BOr0 YPOBHS U MOBBIILIEHHOTO Ha MPUMEHEHNE 3HaHUN B HOBOW CUTYaI[UH.

Conep:kanue y4eOHOr0o nmpeamera
Pecypchl yueOHOTO ycniexa: 00y4eHHOCTh , MOTHBAIIHS, TaMATh, BHUMaHUE, MOIaTbHOCTb, MBIIIUICHHE, AeITeIbHOCTh. KOHTPOIIb, CAMOKOHTPOJIb.
MortuBanus Ha ycrex: MaTpulla MHAUBUAYaAJIbHOTO yCIexa, MHANBUAYaIbHAs IPOrpaMMa pa3BUTHUS 001Iey4eOHbIX HAaBBIKOB.
«Ocnognvie ceoticmea dcueoeo. Cucmemnas opeaHu3ayus HCUsHU»
3aKkperieHue OCHOBHOTO COJIEPKaHUs TEM B XOJI€ PeIlIeHUsI OMOJOTHYECKHX 3a]1a4:
buonorus - HayKa O )KU3HU U €€ 3aKOHOMCPHOCTSIX. HPGI[MGT, 3aga4yu, METOABI U 3HAYCHUC ouoagorun. CBA3b OHOIOTHH C APYruMH HayKaMH, €€ MCCTO B CUCTCMC
€CTECTBEHHOHAYYHBIX U OMOJOTMYECKHUX NUCUUIUIMH. buonorus B cucreMe KyabTyphl. MecTto Guosioruu B (pOpMHUpPOBAaHUU HAyYHOTO MHUPOBO33PEHUSI U HAYYHOMN
KapTUHbI MUpa. OCHOBHBIE NMPU3HAKHU KHUBOTO. OnpeaeneHne MOHATHS «OKU3HbY. bronornyeckas ¢opma CyIiecTBOBaHUS MAaT€pPUU. Y POBHU OPraHU3ALUH KUBOK
MaTepuu U NPUHIUIBI UX BBIICICHHUS.
OcHoBuble noHATHS: bronorus. )Kuzue. OCHOBHBIE NPU3HAKU JKUBOTO. YPOBHHM OpPraHU3aIllNH KUBOM MaTtepuu. MeTossl u3ydenus B Ouonorun. Kinerka. TkaHs.
Opran. Opraausm. [lonynsuus u Bua. buoreonenos. buocdepa
Pemenne 3aga4 no reme «MosekyasipHasi 0M010Tus»
3akpenieHue OCHOBHOT'O COJICPXKAHUS TEM B XOJI€ PEIICHHUs OMOIOIMYeCKHUX 3a1ay:




Xumuueckuu cocmas knemku. Heopeanuueckue eewjecmea.

XUMHYECKHE 3IEMEHThI U UX POJib B KieTke. Heoprannuyeckue BemecTBa U UX poJib B )KU3HEAEATEILHOCTH KJIETKUA. Boja B KieTke, B3aMMOCBSI3b €€ CTPOCHUS,
XUMHUYECKHUX CBOMCTB U Onosornyeckoit ponu. Cou HEOPraHMYECKUX KUCIIOT, UX BKJIAJ B 0OecrieueHue )KU3HEeACITeIbHOCTU KIETKU U ToiepKaHie roMeocTasa.
Nonsl B kneTke, ux GyHKIuU. OCMOTHYECKOE JaBlIEHUE U TYprop B KJIeTke. bydepHbie cuCTEMBI KIIETKH.

Xumuueckuui cocmas knemxu. Yeneeoowl. Jlunuowi.

VYrneBonsl B KU3HEACITEIIbHOCTU PACTEHUH, KUBOTHBIX, TPUOOBH Oakrtepuii. CTpyKTypHBIE U (GyHKIIMOHATBHBIE  OCOOCHHOCTHU
MOHOCaxXapuJ0B u nucaxapunoB. buononuMeps! - monucaxapuibl, CTpoeHHe U Ouosiornyeckas poiib. JKUpbl U UMK, OCOOEHHOCTH UX CTPOEHUS,
CBSI3aHHBIE ¢ (DYHKIIMOHAIBHON aKTUBHOCTHIO KJICTKH.

Xumuueckuu cocmas knemku. benxu.

Opranuveckrie BeliecTBa KJIETKH. buomonumepsr — Oenku. CTpyKTypHasi opranu3anusi 0emKoBbIX Mosiekyn. CBoiicTBa OenkoB. [leHaTypanust M peHaTypanus —
Oouonornueckuii cmpica 3HadeHue. DyHKIUU OeNKOBBIX MoJieKyl. DepMeHTh, UX poyib B 00ECleYeHHH MPOIECCOB JKU3HenesATenbHOCTH. Kiaccudukarus
(bepMeHTOB.

Xumuueckuu cocmas knemku. Hykneunosvie xuciomol.

HykiienHoBbIE KMCIOTHI, UX pousib B KieTke. Mcropus uzyuenus. JIHK — monekyna xpanenus HacieactBeHHor uHpopmauuu. CtpykrypHas opranuzanus JHK.
Camoynsoenue JIHK. PHK, ee Buapl, 0coOeHHOCTH CTpoeHUs U HYHKITMOHUPOBAHUS

AT® — 0CHOBHOW aKKyMYJISITOp SHEPTUU B KieTke. OcCOOEHHOCTH CTPOSHHS MOJICKYJIbI

¢byakunn AT®. Butamunsbl, cTpoeHHE, HCTOYHUK MTOCTYIUICHUS U POJIb B OPTaHU3ME U KIIETKE.

Konmponvnasa paboma no pazdeny «Monexkynapnas 6uonocusny

OcCHOBHEIE HOHATHS. AMHUHOKHCIIOTEL. AnTHKOMOH. ['MAPOGUIBLHOCTS.
I'uapodobuocTs. ['mukonporenast. I'yanun. Jenarypamus. JHK. Kogon. KommiemenTapHOCTb.
Jlunmonporenapl. Jlokyc. Makpo3J1eMEHTHI. Mukposnementel.  Monomep.  Hykneonporeusl.

Hyxneorua. Ocmoc. Ilomumep. Ilomunentun. Ilentnanas cBsze. PHK. Tumun. depmeHTSHI.

HwuTo3uHn. Ypamun.

Me:xnpeaMeTHble cBsa3u. Heopranndeckas xumus. XUMUYECKHE dJIEMEHTHI nepruoaudeckor cucremsl J[.M.Menneneea. MoHbl (kaTHOHBI M aHUOHKI). Bonga u
IpyTHe HEOPraHUYECKHE BEILECTBA, CTPOSCHUE MOJIEKYJ M cBOMCTBa. Jlucconuanus 3ieKTpoauToB. Opranudeckas xumusa. OCHOBHBIE I'DYNIBI OPraHMYECKHX
coenunenuil. bygepusie pactBopsl. Puznka. OcmoTnueckoe aasienue. Juddysus u ocmoc.

Pemenne 3agau mo teme «I{urosorus

3aKperuieHue OCHOBHOTO COJICPKAHUS TEM B XOI€ PEIICHHUS OMOJIOTMYECKHX 3a1a4:

Lumonoeus kax Hayxa.

[Ipenmer, 3amaum W METOABI COBPEMEHHOW IUTOJOTHH. MECTO IIMTOJIOTHM B CHUCTEME E€CTECTBEHHOHAYYHBIX M OHMOJOrMYeCKMX HaykK. VcTopus pazBuTHS
UTONIOTHSA. TeopeTrHueckoe M MPAKTUYECKOE 3HAYCHUE IIUTOJNIOTUYECKUX HCCICIOBAaHUN B MEAMIIMHE, 3[[PABOOXPAHEHHH, CEIHCKOM XO3SWCTBE, JENE OXPaHbI
MIPHUPOJIBI M IPYTUX c(hepax YeIoBEUECKON NesITeTbHOCTH.

Uctopus otkpeiTue kinetku. Kierounas teopusi. OCHOBHBIE MOJIO0XKEHUS TIEPBOH KiIeToUHOU Teopuu. CoBpeMeHHasi KJIETOYHAs TEOPHsl, €€ OCHOBHBIC TMTOJIOXKEHUS U
3HAa4YCHUE JIJISl pa3BUTHS OMOJIOTHH.

CmpoeHue knemku u eé opeaHouobl.

[Tna3marudeckass MmeMOpaHa u o0onouka KieTku. CTpoeHrne MeMOpaHbl KIETOK. [[pOHNKHOBEHHE BEIIECTB Yepe3 MeMOpaHy KJIETOK. Bubl TpaHCTOpTa BEIIECTB
gepe3 IUTOIIa3MaTHYEeCKyl0 MeMOpaHy KIETOK (TIaCCHMBHBIA M aKTUBHBIM TPAaHCIOPT, SK30LUTO3 H JHAOIHUTO3). OCOOCHHOCTH CTPOEHHUS O000JI0YeK
MPOKAPHOTHUYECKUX U SYKApUOTHIECKHX KJIETOK. [[uToriasma u ee CTpyKTypHbIe KOMIIOHEHTHI. OCHOBHOE BEIIECTBO IIUTOILIA3MBI, €70 CBOMCTBA U (DYHKIIHH.



Anpo wuHTEpdazHON KIETKH. XUMHYECKHH COCTaB M CTPOCHHE sijipa. 3HAYEHHUE siapa B OOMEHE BEIIECTB M Iepenadye reHeThuecko mH(popManuu. SapeIimko,
0COOEHHOCTH CTPOEHUS M (PYHKIUHU. XPOMOCOMBI, TOCTOSIHCTBO YucIia U (opMbl, TOHKOE cTpoeHue. [lonarue o kapuotune. ["anmonHbIi 1 IUTUIONIHBIA HAOOPEI
xpomocoM. Amnmnapar ['onbmxu. CTpoeHue, pacnoiokeHne B KJIETKaxX JKUBOTHBIX U pacTeHull, GyHkuuu anmapaTa ['oiabaKu: CHHTE3 MOJIMCaXapyoB U JIUMUIOB,
HAKOIJICHUE M CO3PEBaHUE CEKPETOB (OENKH, JMIUIbI, MOJHCAXapUabl), TPAHCIIOPT BEIIECTB, POJib B (DOPMUPOBAHHM IJIA3MAaTHYECKOW MEMOpaHBI U JIN30COM.
Crpoenue u pyHkiuu m3ocoM. JHaomtazmatudeckas cetb (JI1C), ee Tunbl. OCOOCHHOCTH CTPOCHHS arpaHyJIsIpHON (TJIaIKOM) U TPaHYJIAPHOH (IIEPOXOBATOM )
OIIC. 3navyenue rnaakoi DIIC B cuHTe3e mojucaxapuioB U JHUIHUIOB, UX HAKOIUIEHUH M TpaHcropte. 3amuTtHas GyHkuus OIIC (u3onauus U HeWTpamu3aius
BpEeAHBIX JUIsl KieTku BemlecTB). @ynkuuu mepoxoBatoil DIIC (ydactue B cuHTe3€ O€IKOB, B HAKOIJICHUM OEJIKOBBIX MPOIYKTOB M MX TPAHCIOPTE, CBS3b C
JAPYTUMH OpraHOMIaMH 1 000JI0YKOM KIIeTKH ). PHOOCOMBI, 0COOEHHOCTH CTPOCHUS U poiib B OMocuHTe3e Oenka. [lonuprudocomsl.

Bakyonu pacTuTenbHbBIX KJIETOK, MX 3HaueHue, cBsizb ¢ DIIC.

[TmacTunabl: JEWKOIUIACTHI, XJIOPOIJIACTHI, Xpomormactel. OcobenHoctu, crpoenne W (ynxmun tmactua. JJHK mmactun. IlpoucxoskaeHne XJIopoIiacToB.
B3anmuoe npeBpamenue miacTua.MUTOXOHAPUH, CTpOoeHUE (Hapy)XKHas W BHYTpPEHHsE MeMOpaHsbl, kKpucThl). Mutoxouapuanbasie JJHK, PHK, pubocomsl, nx
posib. OyHKIIMKM MUTOXOHApHUH. ['MIIOTE3BI O MPOUCXOKACHUH MUTOXOHAPUI. 3HaUEHHE BOZHUKHOBEHUS KMCIIO-POJHOTO JIBIXaHUS B ABOIIOLNU.KIIeTOUHBIN HEHTD,
ero crpoenue U GyHKuu. Opranousl ABMKEeHUs. KieTouHble BKIIOUEHHS — HEMOCTOSIHHBINA OPraHOU KJIETOK, 0COOEHHOCTH U (YHKIUH.

domocunmes

OOwmeH BelecTB U dHepruu. [IoHATHE 0 MIACTUYECKOM U SHEPreTHYeCKOM OOMEHe.

®otocunTte3. CBeToBasi U TeMHOBas (a3bl (POTOCHHTE3a, OCHOBHBIE MPOIECCHI, MPOUCXOASIIUE B 3TH (a3pl. OCHOBHBIE UTOTU CBETOBOM (hasbl - cuHTe3 ATO,
BBIZICJICHHE KHCJIOPOJia, OO0pa3oBaHHWE BOCCTAHOBJICHHOTO HUKOTHHaMHAaneHuHaunHykieotuadochara (HAJD-H2). dortodochopunupoanmne. CymmapHoe
ypaBHeHHe ¢orocunTe3a. [lepBuunble MpoayKThl (oTocuHTe3a. POTOCHHTE3 U YpOXKall CETbCKOXO3SIMCTBEHHBIX KYAbTYp. IIyTH MOBBIIEHUSI MPOJYKTUBHOCTH
CEIbCKOXO035MCTBEHHBIX pacTeHU. K.A. TUMHUPA3EB 0 KOCMUYECKOMN POJIU 3€JEHBIX pACTEHUN. XEMOCHUHTE3 U €r0 3HAYEHUE B MPUPO/IE.

Onepeemuueckuii 0omen

DHepreTuyeckuii oOMEH B KJIETKE W €ro OWOJIOTMYECKUH CMBICI. DTambl YHEPreTHYECKOro OOMEHa, MPUYpPOUYEHHOCTh 3THUX MPOIECCOB K OMPEISICHHBIM
CTPYKTYpaM KJIETKH. 3HaueHue MUTOXOHApHi 1 AT® B sHepreTrnueckoM oOMeHe.

buocunmes benxa

BrocuHTes OeNKOB B KiIETKE M €ro 3HadeHue. Poiib reHoB B OumocuHTe3e OenkoB.]'eHeTMYecKui KOO W €ro CBOMCTBA. DTanbl OnocuHTe3a Oenka. Peakuun
MaTpu4yHOro cuHTe3a.Perynsauust  cuHTe3a OeINKOoB. I'en-perynsrop, reH-OIepaTop, CTPYKTYPHbIE Te€Hbl, HxB3aumoneicTeue. [IpuHnun
oOpatHoOI CBA3U B perymsauun  GyHKIUOHUpPOBaHUS TreHOB. COBpeMEHHbIE MPECTABICHUS O IPUPOJE TeH

Tunwvi Oenenus Kemox

JKu3HEeHHBIN MUK KJIETKH M ero dTamnbl. [[oaroroBka KIETKH K ACICHHIO — WHTepdasa, mepruoabl (MPEeCUHTETUYECKUM, CHHTETUYECKUMA, TOCTCUHTETHICCKU).
buonorudeckoe 3HaueHue wHTEphas3pl. AonTo3. MUTOTUYECKUN NMHUKI.AMUTO3 M €ro 3HadeHue. MHUTO3 - UTOJIOTUYECKAsh OCHOBA OECIONIOr0 Pa3MHOKEHUS.
®da3pl MHUTO3a, MX XapakTepucTtuka. CTPyKTypHbIE M3MEHEHUS M (PU3UOJOTHYECKHE OCOOEHHOCTH OpPraHOMIOB KIETKM BO BPEMsS MUTOTHUYECKOTO JEJICHUS.
Bepereno nenenus, crpoeHue U GyHKIUU HUTEH BepeTeHa. buonornyeckoe 3HaueHne MuTo3a.Melo3 - IUTOJIOTHYEcKas OCHOBA TOJI0BOro pa3MHokeHHs. [lepBoe
JelneHue Meiosa, ero (aspl, UX XapaKTEepHUCTUKA. YMEHBIICHHE YhClIa XPOMOCOM KakK pe3ylbTaT IMepBOro jaeieHus. Bropoe neneHue meitosza, ¢aszbl, Ux
XapakTepucTuka. buonornueckoe 3HaueHue Menosa.

becnonoe u nonosoe pazmnoorcenue.

@DopMBI U CIIOCOOBI Pa3MHOKEHUSI OPTaHU3MOB. becronoe pasMHoKeHUe, ero BUuAbl U 3HaueHue. [looBoe pa3MHOKEHHE, eT0 BUBI U SBOJIOIMOHHOE 3HAUCHUE.
OO01as xapakTepuCcTHKa U 0COOEHHOCTH Pa3MHOKEHUSI OCHOBHBIX TPYIII OpraHu3MoB. Pa3BuTHE My CKUX U KEHCKUX MOJIOBBIX KJIETOK Y )KUBOTHBIX M PACTCHHUIA.
Onmoeenes — UHOUBUOYATIbLHOE PA3BUMIUE OP2AHUIMOS.

OnnonoTBopenue U ero Tunbl. OII0I0TBOPEHHE U PA3BUTHE 3apOIbIIIA Y )KUBOTHBIX.



OcHOBHBIE 3Tanbl SMOPHOHAIIBHOTO PA3BUTHUS KUBOTHBIX. B3anMojeiicTBUe yacTeil pa3BHBAIOMIETOCS 3apojibliia. bruoreHeTnyeckuii 3aKOH, €ro COBpEMEHHas
uHTepnperanus. [locramOpruonansHoe passuTue. BpeaHoe BIusHUE aqKoroisi, HUIKOTHHA, HAPKOTHKOB, 3aIPS3HEHUS OKPYXKAIOIIEH Cpeibl Ha pa3BUTHE 3apO/IbIia
YKUBOTHBIX U YEJIOBEKA.

OOmiast xapakTepucTHKa W OCOOCHHOCTH Pa3MHOXKEHHUS BHPYCOB, OaKTepHii, BOIOpOCIEH, MOXOOOpPa3HbIX, MANOPOTHUKOOOPA3HBIX, TOJIOCEMEHHBIX,
MOKPBITOCEMEHHBIX, TPUOOB U NHIaitHUKOB. CMeHa (a3 B )KU3HEHHOM ITUKJIE.

OcHoBHbIe TOHATHSA. ABTOTPO(BI. AMUHOKHUCIOTH. AHA00IM3M. AcCUMMITSINSA. AHTUKOJOH. Atmapat ['oibku. AKTUBHBINA TpaHCTIOPT. A’pobsl. bakrepuodaru.
buocuntes 6enka. bpoxkenne. Bakyons. Bxirouenus. [Nammonaasiii Habop xpomocoM. Jummonaeiii Habop xpomocoMm. ['eH. ['enetnueckuit koa. ['enom. I'enoTum.
I'uapodunsrocTs. ['mapododbuocTs. I'ukonus. I'nukokanuke. ['mukonporenast. I'pana. I'yanun. [enarypanus. Juccumummsiuua. JIHK. JpixaTensHbiit cyOcTpar.

Knerounoe  gwixanue. Kapuorutazma.  KartaGonmusm. Kucnopoansiii atan.  KomoH. KomniieMeHTapHOCTbD. Kpucra. JlelikonnacTsl.
JInzocoma. Jlunonporennsl. Jlokyc. MakposIeMEHTBI. Marpukec. MarpuyHslii CHUHTES. Metabonau3m. MuKpoTpyOOUKH.

Mukpodunamentsl. MuxkposnemenTel.  Monomep.  Hykieomporteupbl.

Hyxneorun. OmnepoH. Opranougel. OcMoc. Omneparop.  IImactuappl.  IIunoumros. Ilomumep. Ilomunentun. Ilentuanast cBsa3b. IIpokapuotsl.

Penpeccop.Pu6ocomer. PHK. CITU/I. Ctpoma. CtpykTypHble TeHbl. Tpancismus. Tpanckpunmus. Tpurer. Trmakon. Tumun.  @aromuto3. DEpMEHTHI.

Xnoporutact. XpomatuH.  XpomorutacT. Xpomocoma. Llentpuonu. Lurtorumasmaruueckass memOpana. Llutosun. VYpamun. @ortocuHTe3. XEeMOCHHTE3.
OK301IUTO3.

OHJ0UMTO3. DHAOIUIa3MAaTHUYECKasl CETh. JyKapHoThl. SAapo. Anpeimko. becrionoe pazMHoxxeHue. BereratuBHoe pazMHokeHue. 3urora. [lonoBoe pasmHokeHueE.
[ToukoBanue. Anonrtos. JKuznennslid nukia kietku. Criepmaro3ous. Cropa. Sinexnerka. AMuto3. Muto3. Meiios. Lleatpomepa. MaTtepdasa. [Ipodaza. Anadasa.
Meradaza. Tenopaza. Bepereno nenenus. buBanent. ['enepatuBHas TkaHb. ['OMONOTHYHBIE XpOMOCOMBIL. J[BOITHOE OIUIOAOTBOpPEHME. 3apOABIILIEBBIA MEIIOK.
Konproramusi. Kpoccunrosep. Penykumonnoe nenenue. Crepmartorene3. Oporenes. JKuszHenuwnd nwmkin. ['amerodur. Crnopodut. buorenernueckuii 3aKoH.
bnactyna. bmacromep. OmnoporBopenue. OHTOreHes. BHyrpeHHee oruiogorBopeHue. HapyxkHoe omionoTBopeHue. 3apoibllieBble JUCTKU. OpraHoreHes.
[TapTenorenes. OMOproHansHOE pa3Butue. [loctamOpruonansHoe pazsutue. dunorenes. Dkronepma. IHTOACpMa. Me3zoepma.

Me:xnpeaMeTHble cBsa3u. Heoprannyeckas xumus. XUMUYECKHe dJIEMEHTHI nepruoaudeckor cucremul J[.M.Menneneea. MoHbl (KaTHOHBI M aHUOHKI). Boga u
JIpYrue HEOpraHW4YeCKHe BELIECTBA, CTPOCHUE MOJIEKYJ M CBOMCTBa. Jluccommanus snekTposntoB. Opranudeckas XUMHs. OCHOBHBIE T'PYIIIBI OPraHUYECKUX
coenunenuil. bydepusie pactBopsl. ®Pusnka. OcMmoruueckoe nasienue. Judpdys3us u ocmoc. boranuka. OcoOEHHOCTH CTPOEHUS KIETOK pacTeHui. OTiauyus
pacTeHUi OT JKUBOTHBIX. 300J10THsL. OCOOEHHOCTH CTPOCHUS KJIETOK KUBOTHBIX. OTIMYMSI )KUBOTHBIX OT PACTCHHUI M TPHOOB

Borannka. OcCOGEHHOCTH CTPOEHHS M Pa3MHOXKEHUS pacTeHHid. BereraruBHoe pazmHoxenue. [IpuBuBku. Opransl pacrenuil, ux crpoerue u GyHkiuu. CTpoeHue
[[BETKa — OpraHa CeMeHHOro pa3mMHokeHus. OmnbuieHue. 30oiorusi. OCOOCHHOCTH PAa3MHOXKEHUS KUBOTHBIX PA3IMYHBIX cHCTeMaThyeckux rpymni. CrnocoOb
OIJIOZIOTBOPEHHS Y )KUBOTHBIX. [TocTaMOpHrOHabHOE pa3BUTHE HaCeKOMBIX. LMK pa3BUTHS 3eMHOBOIHBIX. AHaTOMHUsI. OCOOEHHOCTH SMOPHOHAIIBHOTO Pa3BUTHS
YeJIoBeKa

Pemenue 3agau no reme «I eHeTuka»

3aKkperieHue OCHOBHOTO COJIEPKaHUs TEM B XOJI€ PeIlIeHUsI OMOJOTHYECKHX 3a/1a4:

He3zasucumoe nacireoosanue npusHakos

[Ipenmer, 3agaun 1 MeTO bl reHeTUKU. OCHOBHBIE pa3JieNibl FTeHETUKU. MecTo FeHeTUKH Cpeu OMOJIOTHYECKUX HAayK. 3HaUeHHEe TeHETHKHU B pa3paboTke mpobdiaem
OXpaHbl IPUPO/IBL, 3IPABOOXPAHEHUS, MEULIMHBI, CEILCKOT0 X03siicTBa. [IpakTHUeckoe 3HaUeHNE FEHETUKH.

I""Mennenp — OCHOBOIIOJIO)KHUK TEHETUKH. METOoJl TeHETHYECKOTO aHaiau3a, paspadoranHblii [.Mennenem. ['eHetndeckas cumBoauka. [IpaBuiia 3amucu cxem
ckpeuBanusa. HacnenoBanue nmpu MOHOTMOPHUIHOM CKpEUIMBaHUU. JIOMMHAHTHBIC M pelieCCUBHBIC Npu3HaKu. [lepBblii 3akoH MeHens - 3aKoH eIuHO00pas3us
THOpUIIOB TEPBOrO TOKOJICHHS. BTopoit 3akoH MeHpmens - 3akoH pacuieruieHus. [IpaBmiio 4ucToThl Tamer. lluTosormdeckue OCHOBBI paCHICIUICHUS TPH
MOHOTHOPUAHOM cKpemnBaHuM. CTaTUCTHYECKUN XapakTep paciueruieHus. [lonarue o renax m amiensx. OeHOTHN M TeHOTUI. ['OMO3Hrora M reTepo3urora.




Pacmienyienne mpu BO3BpaTHOM M aHAJIM3MPYIOIIEM cKpeuiuBaHuu. HacnemoBanue mnpu auruOpuiHOM ckpenuBaHuu. HesaBucumoe KOMOMHHMpOBaHUE
HE3aBHCHUMBIX Tap MPU3HAKOB - TPETHl 3ak0H MeHens. [{uTonmornyeckue OCHOBBI HE3aBUCUMOTO KOMOMHUPOBAHHMSI T1ap TPU3HAKOB.

Bzaumooeiicmeue annenvHulx u HeanenbHbIX 2€HOS.

HacnepgoBanue mnpu B3auMOJEHCTBUM ajulesibHBIX TeHOB. JlomuHupoBanue. HenonHoe nomunupoBanue. KopomuupoBanue. CBepXIOMUHUPOBAHHE.
MHOXECTBEHHBIN aJTIEIU3M.

BiaumopeiicTBue HeamuienbHbIX TeHOB. HOBOOOpa3oBaHus mpu ckperuBaHu. OcoOEHHOCTH HACIICJOBAHMS KOJTUYECTBEHHBIX NMPU3HAKOB. KOMITTMMEHTapHOCTS.
Omucra3. [lomumepusi. MHOKECTBEHHOE JIEMCTBUE TeHOB. [IprMepbl MHOXKECTBEHHOTO JEHCTBUS TeHOB. BO3MOXKHBIE MEXaHU3MBI OOBSICHEHUS ATOTO SIBJICHHS.
['eHOoTHIT KaK LIETOCTHASI ICTOPUYECKU CIIOKUBIIASICS CUCTEMA.

Xpomocomunas meopusi HAC1e0CMEEeHHOCMIU.

SIBieHNE CLEIUIEHHOTO HAcJelIOBaHHWS W OrPAaHMYEHHOCTh TpeThero 3akoHa Mennens. 3nadenue pabot T.I.Moprana M ero mKoybl B HW3Y4YECHUHU SIBICHUS
CIIeTVIEHHOT0 HaclenoBaHus. KpoccuHroBep, ero Ouosiornueckoe 3HadeHue. ['eHeTnueckue KapThl XpoMocoM. OCHOBHBIE IMOJIOKEHHSI XPOMOCOMHON TEOpUU
HacneacTBeHHoCTH. Briaa mxonsl T.I.Moprana B pa3paboTKy XpOMOCOMHOI T€OpUH HACIIEICTBEHHOCTH.

I'enemuxa nona.

I'enetuka nosa. llepBu4Hble U BTOPUYHBIE IOJIOBBIE NPU3HAKK. XPOMOCOMHAs TEOpUs OMIpPEAEICHUs I0JIa. 1'OMOraMeTHbIi M IeTeporaMeTHBIN I0J. THIIbI
omnpezaesneHus noja. MexanusMm nojaepkanus coOoTHoueHus noyios 1:1. HacimemoBanue npu3HaKkoB, CIEIJICHHBIX C TTOJIOM.

3axonomepHoCmU USMEHYUBOCTU.

W3menunBocth. Kitaccupukanuss HM3MEHUYMBOCTH C TO3ULUN COBpeMEHHOM re-HeTUkH. DeHoTunuyeckas (MoAuUKALMOHHAsT M OHTOICHETHYEecKas)
W3MEHUYMBOCTh. HopMa peakuuu u ee 3aBUCUMOCTH OT TeHoTuna. CTaTUCTHYECKHE 3aKOHOMEPHOCTH MOJU(DUKAIIMOHHOW M3MEHYUBOCTH; BapUAIIMOHHBIA Pl U
BapHalliOHHass KpuBasd. ['eHoTunuyeckas (KOMOWHAaTMBHAas M MYyTAallMOHHAs) W3MEHYUBOCTb. 3HAU€HHE KOMOWHATHUBHOW M3MEHYHMBOCTH B OOBACHEHUU
HBOJIIOIIMOHHBIX MPOIECCOB, CENEKIIUNA OpPraHU3MOB. MyTallmOHHAsT N3MEHYHBOCTh, €€ BUIbl. Mytanuu, ux npuuuHbl. Kinaccupukamnuss MyTanuil o xapakrepy
M3MEHEHHUS reHOTUIa (TeHHbIE, XPOMOCOMHBIE, TeHOMHBIE, IUTOIIa3MaTuyeckue). [locnencTBus BIUAHNSA MyTareHOB Ha OpraHu3M. Mepbl 3alllUThl OKpY>Karolei
Cpelbl OT 3arpsi3HEHUs] MyTareéHaMu. 3aKOH TOMOJIOTMYECKUX psAI0B B HacleAcTBeHHOW wu3meHunBocTH. H.M.BaBuioBa. DkcrnepuMeHTanbHOE MOJTyYE€HHE
MYyTalHi.

I'enemuxa uenoeexa

I'enetnka yenoBeka. YenoBek Kak OOBEKT TC€HETHUYECKUX HMCCIICIOBAHWNA. MeETO-/Ibl M3y4YeHHs HACJICICTBEHHOCTH YEJIOBEKAa: N€HEATOTHYCCKUN, OJM3HEIOBhIH,
[UTOTEHETHYECKH, THOPUAM3AIS COMAaTHYECKUX KIIeTOK. HacnmeacTBeHHbIe 0OOJE3HU, MX PACIpPOCTPAHEHHE B MOMYNANHSIX YelloBeKa. Mepbl mpodUIakTHKU
HACJIEICTBEHHBIX 3a0oyieBaHUN uesioBeka. BpenHoe BIusSHUE aJKOToJsd, HUKOTHHA M HApKOTMYECKMX BEIIECTB Ha HACIEJICTBEHHOCTh ueloBeKa. MeIuko-
F€HETUYECKOE KOHCYIbTUpOBaHUEe. KpruTHKa pacuCcTCKUX TEOPHUl C MO3UIUN COBPEMEHHOM IT'€HETUKH.

OcHoBHbIe noHsATHS. ['enernka. ['mbpumonorudeckuit meron. HacnencrBenHocTs. MI3MeHUMBOCTh. AJuienb. ANbTEpHATHBHBIC TPU3HAKU. [ eHOoTHI. DeHOTHI.
I'ereposurota. ['omosurora. I'mOpua. [loMuHaHTHBIM mnpu3HaK. PeneccHBHBIN NpU3HAK. AHAIM3MpPYIOIIEe CKpellrBaHue. Bo3BpaTHOe CKpeuuBaHHE.
Hurereposurota. I[lomuruGpuanoe ckpemmuBanue. KomrummmeHnTapHoe naelicTBue reHoB. Omuctas. [lomumepus. Ilneitorpornms. MHOXECTBEHHBIN alIen3M.
KonomunupoBanue. CepxnomunupoBanue. Hemonnoe nomunupoBanue. CuerienHoe HacnepoBanue. ['pynmel cuersenusi. Kpoccunrosep. KpoccoBepHbie u
HEKPOCCOBEpHbIE TameTbl. AyTocombl. ['ereporamernsiii moii. ['omorametHbiii mon. CuemieHHoe ¢ mosioM HaciegoBaHue. dDeHoTunuyeckas MU3MEHUYHBOCTD.
MoudukanonHass HW3MEHYMBOCTh. Bapuanrta. Bapuanmonusiii psan. Bapmanmonnas xkpuas. Hopma peakuuu. OHTOTeHETHUYECKass H3MEHYHBOCTb.
['eHoTunMueckas M3MEHYMBOCTh. MyTallMOHHAs W3MEHUYMBOCTh. Mytanuu. MyrtareHbl. ['eHHble MyTauuu. ['€eHOMHBIE MyTaluu. XPOMOCOMHBIE MYTallHH.
KoMOuHaTtiBHass u3MeHUMBOCTH. lluTorurasmaruueckas W3MEHYMBOCTh. CIIOHTaHHBIE MyTaluu. JleTalbHble MyTaluu. 3aKOH TOMOJOTHYECKHX pSIOB B
HAaCJIEACTBEHHON N3MEHUYNBOCTH.

['eneruxa YyeJIoBeKa. Hacnencreennsie 0omne3Hu. AnpOuHU3M. bBIM3HEOBBINA METOI.

Iemodunms. I'nGpuan3anus coMaTHIECKUX KIETOK. MeauKo-reHeTuueckoe KoHcynbTupoBanue. [lomuaaktumus. [lomyasiinoHHbIN METO/T.



MesxknpeameTHble ¢BsI3M. DKojaorus. OxpaHa NpUpObl OT BO3ACUCTBUS XO3IMCTBEHHOM AEATEIbHOCTH YeJIOBeKa. Teopus 3BOMIONMHU. 3HAYEHUE U3MEHYMBOCTH B
sBomtorun. Pusnka. MoHusupyroliee u3irydeHue, MOHIATHE O J103€ U3Ty4YeHUs U Ononornyeckoi 3ammre. Xumus. OXpaHa Ipupoabl OT BO3JEHCTBUS XUMUYECKUX
MTPOU3BO/ICTB.

Heoprannueckas xumus. OXpaHa npupoasl OT HETATUBHOTO BO3JEHCTBUSA OTXOAOB XMMHYECKHX Npou3BoACTB. dPusnka. PentreHoBckoe usnydyenue. Ilonstue o
7103€ U3JIY4YEHHUS U OMOJIOTHYECKOM 3aluTe.

IIpakTHyeckoe 3HAYCHHE TeHETHKH

Posnb renerviku B cenexkuuu. [IoHSATHE O TEHHOM U KJIIETOYHON MHXKEHEPHH. COBpEeMEHHOE COCTOSSHUE ¢ TEPCHEeKTHBBI  OuoTexHojoruu. I[IpoGiemsl
TeHeTHYecKoi Oe3omacHocTH. ['eHHo- Moau(pUIIMpPOBAaHHBIE OpPraHU3MbI 3a4€T 10 Kypcy «Perienne 61oIorn4eckux 3a/1a4 B Xoe MoAroToBku kK EI'D»

3auém no xkypcy «l{umonozusi ¢ ocnogamu obujeti 2eHemuKu»

Buonorust kak KOMIUIEKC HayK O JKUBOM mpupojie bronorus kak KOMIUIEKCHAs HayKa, METOJbl HAYYHOTO MO3HAHUs, UCTIONb3yeMble B Ononoruu. CoBpeMeHHbIE
HampaslieHus: B 6nosorun. Pons Ouonoruu B GopMUPOBAHUM COBPEMEHHOM HaAYyYHON KapTHHBI MUpA, MPAKTUYECKOE 3HAaUeHNE OMOIOTrMYeCKUX 3HaHUM.
buonoruyeckue cucTeMbl Kak MpeaMeT U3ydeHus! OMOJIOTHH.

CrtpykrypHble ¥ (YHKIHMOHAJIbHBIE OCHOBBI XH3HU . MoJEKy/IspHble OCHOBBI >KM3HH. Heopranwueckue BemiecTBa, ux 3HaueHue. OpraHuueckue BeIIecTBa
(yraneBoasl, JUMHJBI, OENKH, HYKJIeWHOBBIE KHUCIOTH, AT®) u ux 3HaueHue. buonommmepsi. [lpyrue opranumdeckue BemlecTBa KieTkH. HaHoTexHomoruu B
OHMOJIOTHH.

[{uTonorus, MeToAbl UTOJIOTUU. POJIb KIETOYHON TEOPUM B CTAHOBJIEHUHM COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTHUHBI MHUpa. KileTku MpoKkapuoT U 3yKapHoT.
OCHOBHBIE YaCTH ¥ OPTaHOUIbI KIETKH, UX (PYHKIIHU.

Bupycsl — HekieTouHas popma KU3HH, MEpbl TPOPUIAKTUKYA BUPYCHBIX 3a00JI€BaHUH.

KuznenesrenbHocTh KIeTKH. [Imactuaeckuit ooMeHn. @oTocuHTe3, XeMOCHHTE3. bruocnHTe3 Oenka. DHepreTHYecKuii 0OMeH. XpaHeHue, Tiepeiada U peaanu3amus
HacleICTBeHHON nH(popMaluu B kiieTke. ['enernueckuit kon. ['en, renom. I'eHoMuka. BinsiHue HapKOTeHHBIX BEIIECTB HA MPOIIECCHI B KIIETKE.

Knerounsrnii nukn: naTepdaza u aenenne. Mutos u meios, nx 3nadeHue. CoMaTHIECKHE U TTOJIOBBIE KIIETKH.



TeMaTHuyecKkoe MIIAHUPOBAHHE C YKA3aHUEM YaCOB, OTBOAUMbBIX HA M3y4YeHue Kaxaoi tembl 10 kiaace

Ne Pasnen, rema | 4achl
BBenenmne - 4 u
1/1 BBenenune B 35eKTUBHBIN npoOieMaTu3aiys . MHCTpyKTax Mo TeXHUKe O€30MacCHOCTH. 1
2/2 buonorus kak Hayka. Otpaciu OMOJIOTHY U CBS3U C IPYTUMH HayKamu. JIOCTHIKEHUS U METO bl OMOJIOTHH. 1
3/3 OcHoBHBbIE CBOMCTBA kMBOTO. Pemenue 3ana4y no reMe «OCHOBHBIE CBOMCTBA )KMBOT0» 1
4/4 CucremHasi opranuzanus )ku3Hu. Pemenue 3anay «CucteMHasi opraHu3aius )KU3HW» (3aAaHust TUHUHN 2,22) 1
Mousiekyasipaasi ouosorus -10 4
5/1 XuMHUYECKask OpraHu3anus KIeTKH. Makpo- M MHKPOXJIEMEHTHI B )KMBOM BelleCTBe. (3a1anus auHuu 1,4,5) 1
6/2 MoHoMepHBIE M TIOJUMEPHBIC COCAMHEHUS B KUBOU cUCTeMe. (3agaHus tumna 2,4) 1
7/3 Pemenue 3amad o remMe: «XMMHYECKUH COCTaB KJICTKU. YTIICBObI. JIunuaely. (3aganus tuna 2, 3,4,22,24) 1
8/4 buononumepsl. AkTyanu3anus TEOPETUIECKUX 3HaHUH. HyKIIeHHOBBIE KHUCIIOTHI. 1
9/5 Pemenue 3amay nmo Teme: buomonumepsl. AKTyanu3anus TEOpeTHUECKUX 3HaHUN. HyknenHoBble KUCIOTHL. (3aganus tuna 2, | 1
3,4,22,24)
10/6 | «Xumuueckuii cocraB kietku. HykinenHoBbie KHCIOTH. ATD) 1
11/7 | Pabora ¢ KMMawmu. Penienue 3a1au mo MoJjieKyasipHoil Ouwonoruu. (3aganus tuna 2, 3, 26, 27) 1
12/8 | «Xumuyeckwuii coctaB KieTku. HykiaenHoBbie KUCITOTHL. ATDy» 1
13/9 | Pabora c KMUMawmu. Penienue 3aga4 mo MoJjieKyisipHoi Ouosnoruu. (3amanus tuna 3, 26,27) 1
14/10 | KonTponsHas padoTa mo paszaeny: «MoJeKyaspHas OHOIOTHs 1
uTonorus - 20 uy
15/1 | CoBpeMeHHBIE METOBI IUTOJIOTHIECKUX MCCIIEIOBAHMUM. 1
16/1 | Pabora ¢ KWMamu. Pemenne 3aga4 o ruronorud. ( 3amanus tuma 1,2, 9, 26, 28) 1
17/1 | « CtpoeHue KJICTKU U €€ OPraHOU b 1
18/1 | Pemenwue 3aganus tumna 1, 2, 3,9, 26 1
19/1 | «®@oTtocuHTE3Y», «XEMOCHUHTE3 1
20/1 | Pemenwue 3aganus tumna 3, 10, 11, 26, 1
21/1 | Knerounslii MeTabosin3M. Poiib perynsitTopoB OMOMOJIEKYIISIPHBIX POLIECCOB. « JHEPTETUIECKUN OOMEH 1
22/1 Pemenue 3amanus tuna 3amanus thna 3, 26, Ha « DHEPreTUICCKUM 0OMEH» 1
23/1 | MatpuuHbIii XapakTep peakiuii OnocuHTe3a I'eHbl M FTeHETHYECKHUI KOJT 1
24/1 | Pabora ¢ KlMIMawmu, 3aganus tumna 3, 26,27 1
25/1 | 3HaKOMCTBO C KapHOTHIIAMH PA3IMYHBIX OPTAaHU3MOB M JCICHHEM KJICTKH MUTO30M 1
26/1 | Kapuortumnsl pa3in4HbIX oprann3mMoB. Muto3. [Ipaktuueckast paborta 1
27/1 | Penpoaykius BereTaTHBHAsI U T€HEpATHBHAS 1
28/1 | Pemenue 3amanus Ttuma 5,6, 9, 10,12, 1
29/1 | Pabota co cxeMaMM raMeToreHe3a y )KMBOTHBIX M PACTCHUIM 1
30/1 | Pemenune 3amanus tuna 5,6, 9, 10,12, 27 1




31/1 | MaauBHIyaibHOE pa3BUTHE OPraHU3MOB 1

32/1 | Pemenune 3amanus tumna 5,26, 1

33/1 | Pabora ¢ KMMamu 1o MOJIEKYJISIpHO# OHOJIOTHH U IIUTOJIOTUH 1

34/1 | IlpoBepka 3HAHWMN, YMCHUI W HABBIKOB MOJYYCHHBIX MPU U3Y4CHHUH TeMbI: «PelieHue 3a1ad mo MUTOIOTHI COOTBETCTBYIOMUX | 1

TpeOOBaHMSM MOJTOTOBKH YPOBHS BHITYCKHUKOB.
35/1 | PesepBHOE Bpems 1
TemaTu4eckoe MIIAHUPOBAHUE € YKA3aHHEM Yac0B, 0TBOJIMMBIX HA U3y4YeHHe Kaxka0il TeMbl 11 Kiacc
Ne Pasnen, rema | Yacel
Beenenmne - 3u
1/1 BBenenue B 35eKTUBHBIN npoOiaeMaTu3aiys . MHCTpyKTax Mo TeXHUKe 6€30MacHOCTH. 1
2/2 OCHOBHBIE IPUHIMIIBI U MOAXOJBI K PEHICHHI0 Orosornyeckux 3aaad ( B popmare npobdHoro EI'D) 1
3/3 [IpuMeHeHne 3HaHUHT HA IPAKTUKE MPU PEIICHUH TECTOBBIX 3aJaHUi 110 OMOJIOTHH 1
I'enernka - 26 u
4/1 MonoruOpuaHoe U AUTHOPHUIHOE CKPEITUBAHNE 1
5/2 Pabora ¢ KWMawmu. Pemienne 3anad 3aganus tuna (6, 7, 8, 28, 26) 1
6/3 OmnpezeneHne BEpOsSTHOCTH MOSIBJICHUS TPU3HAKa Y TOTOMCTBA. 1
714 Pemenwne 3amay mo Teme: MoHOrHOpUIHOE M TUTHOPHUIHOE CKpelBaHue (3amanus tuma 6, 7, 8,28, 26,) 1
8/5 PemreHne 3a1a4 Ha TPOMEKYTOYHOE HACJIEIOBAHUE IIPU3HAKOB 1
9/6 Pemenue 3amay Ha onpeeneHrue JOMUHAHTHOCTH U PEIICCCUBHOCTH MPHU3HAKA. 1
10/7 | KogomuHHpOBaHME 1
11/8 | Pabora ¢ KUMawmu. Pemrenue 3amau 3aganus tuma (6, 7, 8,28, 26) 1
12/9 | OnpeneneHue TMNa HacJIeJOBaHHS NpU3HaKa 1Mo cxemMaM. COCTaBJICHUE CXEM CKPEIMBAHUS 1
13/10 | IpakTrueckas padoTa co cxeMamu (3aganus Tuma 28) 1
14/11 | «B3auMoaeicTBue r€eHOBY» 1
15/12 | Penienue 3a1a4 Ha BCE TUITBI B3aUMOICHCTBHS HEaJUICIbHBIX TCHOB 1
16/13 | TectupoBanue 3amanus tuna 6, 7,8, 26,28 1
17/14 | «XpoMocoMHasi TeOpHsI HACIEICTBEHHOCTH) 1
18/15 | CuernieHHO€E HAClIeIOBaHKE TPU3HAKOB 1
19/16 | Pemienue 3a1a4 Ha CLEIUICHHOE HACJICIOBAHUE, BHISICHEHHE TEHOTHUIIOB 0COOCH M Ompe/e/ieHHe BEPOSTHOCTH POXKICHHS MOTOMCTBA ¢ | 1
aHAJIM3HPYEMbIMU TIPU3HAKAMH.

20/17 | Pemrenue 3a1a4 HAa HEMOJHOE CUEIUIEHUE TEHOB 1
21/18 | TectupoBanue 3aaanus tuna 6, 7,8, 26,28 1
22/19 | HacnenoBaHue reHOB, JIOKAIM30BAaHHBIX B X M Y- XpOMOCOMax 1
23/20 | Pemenue 3a7ay Ha HACJICAOBAHUE IBYX MPHU3HAKOB CIETUICHHBIX C MOJIOM (3a1aHus Tumnao,7,8, 28) 1




24/21 | Mytanuu: TeHHbIE, XDOMOCOMHBIE ¥ TCHOMHBIE

25/22 | Metoapl n3ydeHus TCHETHKH YeJI0BeKa XPOMOCOMHBIN HAOOp KICTOK uenoBeka. Kapuorur.
26/23 | «3aKOHOMEPHOCTH U3MEHYMBOCTI) PellieHne 3a/1a4 Ha ONpe/IeJICHUE TUTIA U BUJA MYTaIlHil.
27/24 | Onpenenenue THTIA HACIEIOBAHHUS IPU3HAKA C TOMOIIBIO aHAIN3a POJTOCIOBHOM.

28/25 | «I"eneamornveckoe qpeBo Moeil cembn» TBOpUeckas pabora

29/26 | OCHOBBI MEIUIIMHCKON TeHETHKH. Haciie1cTBEHHBIE 3a00IEBaHUS YETOBEKA.

30/27 | HacnencrBeHHble 3a00neBanus . Pemenue 3amaq yactu 2 EI'D

31/28 | Cenexuus, MmeToasl cenekimn. Pemenue 3agad yactu 2 EI'D

32/29 | T'ennas umxkenepus. Kiterounast umxenepus. Pemenne 3agad yactu 2 EI'D

33/30 | buorexHonorusi. UuxeHepHas sn3uMonorus. Penenue 3agay yactu 2 EI'D

34/31 | Pe3epBHOE BpeMst

35/32 | PesepBHOE Bpemst

I

Kpurepun u HOpMBI OLICHKH 3HAHUH 00yJarOIIHXCS

KoHTpoip npeamnonaraeT BeISBICHUE YPOBHSI OCBOCHHS YI€OHOTO MaTepHralia MpH U3YYCHHUH, KaK OTACIbHBIX Pa3/IeNioB, TAaK U BCETO Kypca B IEJIOM.

JlJis yCTHBIX OTBETOB OMPEIEIISIOTCS CIEAYIONUE KPUTEPUHU OLIEHOK:

Onenka «5» cTaBUTCS B TOM Cllydae, €CJIM yJaliuics

— TIOKa3bIBa€T BEPHOE MOHUMaHNE (PU3UIECKOM CYITHOCTH PacCMAaTPHUBAEMBIX SIBIICHUN U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHUI.

— JaeT TOYHOE OIpEAeNeHUE M MCTOJIKOBAaHHE OCHOBHBIX MOHSTHN, 3aKOHOB, TEOPHH, a TaKKe MPaBUIHHOE OMpEJCIICHUE BEIHYWH, UX CIUHUI] U CIOCOOOB
U3MEpEeHUsl.

— MPaBUIIBLHO BBITIONHSET YEPTEIKHU, CXEMBI U TpadUKH, COMPOBOKIAET PACCKA3 HOBBIMU MTPHUMEPAMHU.

— CTPOMUT OTBET MO COOCTBEHHOMY ILJIaHYy, CONPOBOXKAAET paccka3 HOBBIMH IpPHUMEpPaMH, YMEET MPUMEHUTh 3HAHUS B HOBOM CHUTyallMM TNPHU BBHINOJIHEHUU
MIPAaKTUYECKUX 3aJaHUN.

— MOXET YCTAHOBHUTH CBSI3b MEXIY H3y4aeMbIM U paHee HW3yYEHHBIM MaTepUaIOM IO KypCy, a TakKe C MaTepuaioM, YCBOCHHBIM IMpPU H3YyYEHUH IPYTHX
IIPEIMETOB.

Onenka «4» cTaBUTCS, €CJIM OTBET YUEHUKA yJIOBIETBOPSIET OCHOBHBIM TPEOOBAHUIM K OTBETY Ha OLIEHKY «5», HO J1aH

— be3 ucnonb3oBanus COOCTBEHHOTO IIaHA, HOBBIX TPUMEPOB.

— be3 npuMeHeHns1 HOBBIX 3HAHUI B HOBOW CUTYaIlUH.

— be3 ucnosb3oBaHus CBs3€EH ¢ paHee U3YUYEHHBIM MaT€pUaAIOM U MaT€pPUaIOM, YCBOCHHBIM MPU U3yYEHUHU JPYTUX MPEIMETOB.

— Ecnu yyamuiics 0MyCcTHI OJIHY OIIUOKY HJIK He OoJiee ABYX HEI0UETOB M MOXKET UX HCIPABUTH CAMOCTOSITENILHO MU C HEOOJBIION TOMOIIBIO YIUTEIS.
OnueHnka «3» CTaBUTCS, €CJIHM yJalluicst

— IIpaBUsIbHO TOHUMAET CYLTHOCTh PACCMAaTPUBAEMBIX SBJICHUN U 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCSI OTAeNIbHbIE MPOOesbl B YCBOSHHH BOIIPOCOB Kypca, HO
MPENSATCTBYIONIME JaIbHEHIIIEMY YCBOSHHUIO MPOTPAMMHOI0 MaTepuaia.

— YMeeT NpUMEHSTh NOJTy4YeHHbIE 3HAaHUS MTPH PEIICHUH MPOCTHIX 33/1a4 C UCIIOJIb30BAHUEM TOTOBBIX (DOPMYJI, HO 3aTPYIHSAETCS IPH PEIICHUH 3a]1a4, TPEOYIOIIHNX
npeoOpa3oBaHusl HEKOTOPBIX (popmyi.

— Jomyctui He Oosiee oHOM TpyOOH OMMOKM M IBYX HEIOYETOB, HE Oosiee OJHOU TpyOOi M OHOM HerpyOoil ommOKu, He OoJee MBYX-TpeX HErpyObIX OMMOOK,
OJTHOM HerpyOoi OTMOKHU U TPEX HEAOUYETOB.



— JlonmycTuit 4eTblpe Uil MITh HEJOYETOB.

J1J1s TUCEMEHHBIX pa0doT yJaIIuXCs:

OrneHKa TUCHbMEHHBIX KOHTPOJIBHBIX padboT

Oruenka «5»

CraBuTcs 3a paboTYy, BBIMOJHEHHYIO TTOJIHOCTHIO 0€3 OIMMOOK ¥ HEJOUYETOB.

Ouenka «4»

CraBuTcs 3a paboTy, BBIMOJHEHHYIO TTOJIHOCTHIO, HO TIPY HAJIMYWHU B HEW He 0oJiee 0JTHON HEerpyOoi OMMOKH M OJTHOTO HeJoueTa, He 0osee Tpex HeI0UYETOB.
Onenka «3»

CraBuTCS, €CIIM YUCHHUK MPABWIIHHO BBITIOJIHWI HE MeHee 2/3 Bcel pabOThl WK JOMYCTHII HE OoJiee OJTHOM TpyOoi OomuOKH U JBYX HEI0YETOB, HE O0jee OTHOM
rpy0oii u oHOM HerpyOoii omuoOKH, He OoJiee Tpex HErpyObIX OMIMOOK, OHOM HErpyOOil OIMMOKY M TPEX HEJOUYETOB, IPH HATUYHH YETHIPEX-TISITH HEI0UETOB.
Orenka 1a00paTopHBIX PadOT

OrueHka «5» CTaBUTCS, €CJIM yJallluicst

BrimonaseT paboTy B MOJHOM 00BEME C COOTIOIEHUEM HEOOXOIMMOM MOCIE0BATEIIBHOCTH MMPOBEACHUS U3MEPECHUM.

Bce ombIThI TPOBOANT B YCIIOBUSAX M PEXKUMAX, 00SCIICUUBAIONIUX MMOTYICHHUE TPABIIIBHBIX PE3YIbTATOB U BEIBOJIOB.

CobmronaeT TpeGoBaHUS MTPABUIT TEXHUKH O€30MaCHOCTH

[IpaBMIIBHO W aKKypaTHO BBINIOJHSET BCE 3alUCH, TaOIUIbI, PUCYHKH, YEPTEXH, TpaduKH,

BBIYHCIICHUS

[TpaBWIIBHO BBIMOTHSIET aHAIHU3 MTOTPEITHOCTEH.

OreHka «4» CTaBUTCS, €CJIM BBITTOJTHEHBI TPEOOBAHUS K OIICHKE «5», HO OBLIO JAOMYIICHO 2-3 HeaoueTa, He 0oJiee OTHON HerpyOoi OIIMOKH M OJTHOTO HEJ04YeTa.
Omnenka «3» craBuUTCs, €ciid paboTa BBIIOJIHEHA HE TIOJTHOCTIO, HO 00bEM BHITIOJTHEHHON YacTH TAKOB, YTO MO3BOJISET MOTYYHTh MPABUIBHBIA PE3yabTaT U BHIBOJ,
€CJIM B XOJI€ U3MEPEHUS ObLIN JOMYIIEHBI OITHOKH.

Orenka 3a 1a00paTOPHYIO pabOTY BBIMIOIHACTCS C YIETOM CAaMOCTOSITEIbHOCTH €€ BBITIOTHEHHMSI.

[Tepedens ommboK

I'pybvie owubxu:

Hesnanue onpeneneHuil, OCHOBHBIX MOHSTHI, 3aKOHOB, MPABUJI, OCHOBHBIX IOJIOKEHUN TEOpUH, GOpMYJI, OOIIETPUHATHIX CHMBOJIOB U O0O3HAUEHUS! BEJTUYMH,
€IMHHUII UX U3MEPEHUSL.

Heymenue BbIETUTH B OTBETE TJIaBHOE.

Heymenne npuMeHsTh 3HAHUS 711 PEIICHUS 3a/1a4 ¥ OOBSICHEHHsI SIBJICHHIA;, HEMPABUIBLHO c(POPMYITMPOBAHHBIC BOIIPOCHI 3a7]a4l UM HEBEPHOE OOBSICHEHUS X0/a
ee pelIeHUs]; He3HaHHe MPUEMOB PEIIeHUs 3a/1a4, aHaJIOTMYHbIX paHee PEeIIeHHBIM B Kiacce; OINOKHY, TOKa3bIBAIOIINE HEMTPABIIIBHOE TOHMMAaHUE YCIOBUS 3a/1a4U
WM HETIPaBUJIBHOE MCTOIKOBAHHE PEIICHUS.

Heymenue untath v CTpOUTh rpauKy U MPUHIUITHAIBHBIE CXEMBI.

Heymenune mpoBecTr HEOOXOUMBIE PACUYEThI, HIIM UCTIOIB30BaTh MOTYyYCHHBIC JaHHBIC JIJISl BBIBOJIOB.

Hapymenue TpeOGoBanuii mpaBui 0€30MacHOCTU TPyAa MPH BBIIOJIHEHUHU SKCIIEPUMEHTA.

Hezpyowvie owubku:

Hetounoctu (popmyianpoBoK, onpeneneHui, MOHATUN, 3aKOHOB, TEOPHii, BBHI3BAHHBIE HEMOJHOTOI OXBaTa OCHOBHBIX MPH3HAKOB OMNPEIENIIEMOT0 MOHSTHS,
OIIMOKY, BRI3BAaHHBIC HECOOIOICHUEM YCIIOBHH MPOBEICHUS OTBITA HIIA U3MEPCHHIA.

OmuOKH B yCIOBHBIX 0003HAUCHUAX Ha MPUHIUIHATBLHBIX CXEMaxX, HETOUHOCTH YepTexeil, rpadukoB, cxeMm.

[Tpomyck wiM HETOYHOE HAMMCAHUE HAMMEHOBAHUHN €IMHUI] BEJIMYUH.

Heoouempwi:



Apudmerndeckre ommOKN B BBIYUCICHUSAX, €CITH 3TO OIMOKH rpy00 HE MCKaXKAIOT PEaTbHOCTh TIOJTYYEHHOTO Pe3yibTaTa.

OTtnenpHBIC TOTPEIIHOCTH B (DOPMYITHPOBKE BOTIPOCA UITU OTBETA.

HeOGpexxHoe BBITIOJIHEHHE 3aMCe, YepTekeH, cXeM, rpaduKoB.

Opdorpaduueckre U MyHKTYaI[MOHHBIE OIIHOKH.

[Tpu TecTupoBaHUH BCE yUaIIMecs HAXOIATCS B OJJMHAKOBBIX YCIOBHUSX M UCIOJB3YIOT U3MEPUTENbHBIC MaTepuaibl(TecTsl). ONeHKa pe3yIbTaToB BEIETCs 10 S-
OaJUTHhHOM TIKAJIE.

81-100% mpaBUIILHBIX OTBETOB — OIIEHKA «5;

61-80% mpaBHIIBHBIX OTBETOB — OIIEHKA «4»; 51-60% npaBUIIbHBIX OTBETOB — OIleHKa «3»; MeHbIIe 50% MpaBUIBLHBIX OTBETOB — OIICHKA «2).

OrneHnBaHUE TBOPYECKOTO UHANBUAYATLHOTO 3aJaHHSI IIPOBOIUTCS 1O CICTYIOIIUM KPUTEPUSIM:

coOmroieHne TpeOoBaHMi K ero 0OpMIICHHIO; HEOOXOMMOCTh U IOCTATOYHOCTh JIJIsi PACKPBITHSI TEMBI IPUBEJICHHOMN B TEKCTE pedepaTa

uHbOpMalMY; YMEHHE 00ydarouierocss cBOOOJAHO M3JaraTh OCHOBHBIC HJIEH, OTPaKEHHBIE B pedepaTe; CIOCOOHOCTh 00yYaroIIerocsi MOHATh CYTh 3a/1aBaéMbIX
YJIeHaMU aTTeCTAllMOHHON KOMHCCHH BOIIPOCOB U C(HOPMYIHPOBATH TOYHBIE OTBETHI HAa HUX.
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