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ITosicHuTeIbHAA 3anMCKA

Pabouas mporpamma 1o OMOJOTHHM COCTaBIICHa HAa OCHOBE (PeIepalbHOTO KOMIIOHEHTa TOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAApTa OCHOBHOTO
obmiero oOpa3zoBaHus Ha 0a30BOM ypOBHE, yTBepxaeHHOTO 5 Mapta 2004 rona npukasz Ne 1089, Ha 0CHOBE MPUMEPHON MPOTPaMMBI 110 OMOJIOTUH TSI OCHOBH O
IIKOJIbl M HA OCHOBE aBTOPCKON IPOTrpaMMoii
[Taceunuk B.B., mporpamma aiis 061eo0pa3oBaTenbHBIX yupexaeHuit 5-11 kmaccel 2-e u3ganue, crepeorunHoe Mocksa Jlpoda 2010

Pabouas mporpamma npenHazHaueHa Juis u3ydeHus 6uosoruu B 10 kinacce cpegHeil oOmieoOpazoBaTenbHOM INKOIBI MO y4eOHuKy: PaGouas nmporpamma

OpPHEHTUPOBaHA Ha UCMOJIb30BaHUE yueOHMKa: «O0mas ononorusy yueoHuk uist 10-11 k. obmeobpazoBatensubix yupesxaenuit /1.K. benses, I'. M. Ipmvmun. —
M.: IlpocBeenue, 2015.
Bxomut B (enepanbHplii nepedeHb Y4eOHHMKOB, PEKOMEHIOBAaHHBIX MHHHCTEpCTBOM oOOpa3oBaHusl W Hayku Poccuiickorr Denmepanuy K HCIOJIB30BAHUIO B
o0pa3zoBaTenbHOM TIporecce B 00IeoOpa3oBaTenbHbIX yupexaeHusx, Ha 2017/2018 y4eOHbIil roJ, YyTBEp)KICHHBIH MpHKa3oM MHHHCTEpCTBA 00pa3oBaHUs H
Hayku Poccuiickoii @eneparmun Ha 2017-2018 yueOHbI ron. YueOnuk mmeer rpud «lomymeHo MwuHuCTEpCTBOM 00pa3zoBaHMs W HayKd Poccuiickoit
denepanun».

B cootBercTBMM ¢ (enepanbHbIM 0a3UCHBIM Y4eOHBIM IIJIAHOM JUIS CpesiHero olIiero o0pa3oBaHMs IpOorpaMMa paccyMTaHa Ha IperojiaBaHue Kypca
O6uosioruu B 10 kiacce B o0beMe 2 yaca B HEJENIO, IIPU COCTABICHUU paboyell mporpaMmbl ObUIM Y4TEHBbI BO3MOKHOCTH M3Y4YEHMs YacTH MaTepuala Kypca
yJaluMucs camocrostenabHo. [Iporpamma kypcea (68 4. — 34 yaca kinaccHo-ypouHast popma oOyueHus, 34 yaca camocTrosTeabHas padoTa ¢ Marepuanom). [lanHas
IporpamMMa paccurMTaHa Ha MpenojaBanue Kypca 6uosnoruu B 10 kiacce B 00beMe 2 yaca B HEJIEINIO.

KonmnuecTBo KOHTPOSIBHBIX paboT 3a rox — 4

KommuectBo 3aueToB 3a rog — 2

KonmaectBo mabopaTopHbIX padoT 3a roj — 8

Pabouass mporpamma BKJIIOYAeT pa3/eibl: MOSACHUTENbHYIO 3alUCKy; HOPMAaTHUBHBIE JOKYMEHTHI, OOECIEUMBAIOIIME pEeaIN3alUI0 MPOrpamMMbl; LIEIU
M3y4YeHHs Kypca; TOJI0BOM KaJleHAApHbIM Ipa@uK TEKYIEro KOHTPOJIS; CTPYKTYpy Kypca; MepedeHb JJabopaTOpHBIX paboT; MepedyeHb MPOBEPOUHBIX paboT Mo
MOJTyJIsIM; KaJIeHAapHO-TeMaTH4eCcKoe IJIaHUPOBAaHKE; TPeOOBAaHUS K YPOBHIO MOATOTOBKY ydamuxcs 10 kiacca; nH(OpMAIMOHHO — METOAMYECKOe 0OecrieueHue,
KPUTEPUN OLICHUBAHMSI.

W3mepurenu — KOHTPOJIBHBIE U TPOBEPOUHBIE PA0OTHI COCTABIEHBI 110 MaTepuaaM TexHonoruu EI'D, ¢ ucnonb3oBanuem:

1. Metoauueckoe nocobue «Iloypounsie Tectsl u 3aganus» [.U. Jlepuep. Mocksa. 9KCMO. 2009.

2. «Y4eOHO-TPEHUPOBOYHBIC MaTePUAIIBI JIJIsl TOATOTOBKY ydammuxcs K EI'Dy». Matemtekr-nentp 2011.

3. l'oroBumcs k EI'D. buonorus/O6mas 6uonorus. — M.: JIpoda, 2011. - 254c¢.

Pabouas mporpamma paspaboTaHa Ha OCHOBaHHH:

1. 3akon MunucrepcrBa oOpa3oBanus u Hayku Poccuiickoii @eneparnun «O0 o6pazoBanuu B Poccuiickoii @eneparum» ot 26.12.2012. Ne273;
2. ®enepa’bHBI KOMIIOHEHT rOCYIapCTBEHHOTO 00pa3oBaTEIbHOIO CTaHAapTa OCHOBHOIO 00Iero oopaszoBanus, yreepxxkaeHHbii MO P® ot 05.03.2004
Ne1089; 3



3. ITlpumepnas mnporpamma cpemaHero (moiHOro) obmero obpaszoBanusi mo mnpeamery «buwonorus» mns 10-11  kmaccoB oO0ImIe00pa3oBaTeIbHBIX
yupexnaenui (aBt. JI.K bensie u np. 2015 r);

4. DenepanbHBI TNEepeyeHb y4eOHUKOB, PEKOMEHJIOBAHHBIX (IOIMYLICHHBIX) K HCIIOJB30BaHUIO B 00pa3oBaTeIbHOM IpolLecce B 00pa3oBaTENbHBIX

YUPEKICHUSAX, PEATTU3YIOINUX ITporpamMmel oo1iero oopazosanust B 2017 —2018 yueOHom rony;

TpeboBanust Kk OCHAIIEHUIO 0OPAa30BATENIBHOIO MPOIECCa B COOTBETCTBUU C COJEPKATENIbHBIM HAMONIHEHUEM yueOHbIX npeameroB OI'OC;

O6pazoBarenpHas nmporpamma AHOO «O6pa3zoBarenbHblil LieHTp «Ycnex»;

baszucublii yueOHbIi man 0011e00pa3oBaTenbHbIX YupexkaeHuil Poccuiickoit @enepalinu, yTBepKACHHbBIN npuka3zoM MuHoopazoBanus PO;

© N oo

VYueonsrii mman AHOO «O6pasoBarenbusiii Lientp «Ycmnex» Ha 2017-2018 yaeOnslii ro.

[Ipu mpoXOoXIEHUH MPOrpaMMbl B OYHO-3204HON ¢(opMe UYACTh YaCOB BBIAEIICHA HAa CAMOCTOATENBHYIO paboTy. Yackl caMOCTOATENbHON pabOTHI
YUYAIIMXCS MPEANoIaraloT WHANBUIYAIbHYIO aKTUBHOCTh CaMUX O0Oy4aeMbIX NMPHU 3aKPEIUICHWHU MOJYyYCHHBIX 3HAHWW, HABBIKOB, YMEHHMH M MPU MOATOTOBKE K
3aHATUAM. CaMoCTOsTeNIbHAs paboTa BKIIIOYAET B ce0s clenyromue Buapl padoT: paboTa ¢ y4eOHHUKOM U TeTPaJsiMU, IIEYaTHBIMU JINTEPATYPHBIMU UCTOYHUKAMH,
CaMOCTOSITENIbHBI TIOMCK HEOO0XOAMMOW WH(pOPMALUU 4Yepe3 HHTEPHET, CaMOCTOSATENBHBIM MPOCMOTp (MpOCIHYyIIMBAaHUE) Tele- W paguorepenad, BHIEO- U
ayauo3anuceld, padoTa C BHUPTYaJbHBIMH IIpOrpaMMaMH, pedepupoBaHHE HCTOYHUKOB, COCTABICHHWE AHHOTALWM, PELEH3MH, OT3BIBOB IOATOTOBKA K
POMEKYTOYHOW aTTECTALMH, BBIITOJIHCHNE JOMALIHUX KOHTPOJBHBIX PadOT M TECTOB, CAMOCTOSATEILHOE BBIIOJIHEHHE NMPAKTUYECKUX 3aJaHUN PENpPOTyKTUBHOTO
TUIA: OTBETHI HA BONIPOCHI, TPEHUPOBOYHBIE YIIPAKHEHMsI, paboTa ¢ TEKCTaMH, BBIITOJIHEHHE TBOPUYECKHUX 33aJaHUH, IPOEKTOB, MOATOTOBKA YCTHBIX BBICKA3bIBAaHUN
10 TeMe, MOAr0TOBKA MPEe3eHTAllUi, MMOAr0TOBKA K YYaCTHIO B PA3JIMYHOTO pojia TBOPUECKUX MEPONPUATHUSX B paMKax yuyeOHOH mporpammbl. CamMocTosITeIbHAs
paboTa yJamuxcs — 3TO IJIaHUpyeMast yueOHasi, yaeOHO-HCClIeIoBaTeNNbcKasi paboTa, HalpaBIeHHAas! Ha BBIITOJHEHNE TIOCTABIEHHON ANAAKTUYECKON IENTH: TOMCK
3HaHWH, UX OCMBICIICHUE, 3aKpeIluieHne, 0000IeHne u cucTeMaru3anus, (popMHUpoBaHHE W Pa3BUTHE YMEHHIA, BBINIOJHSIEMas BO BHEAYAWTOPHOE BpEMs IO
3aJIaHUI0 U TIPH METOANYECKOM PYKOBOJICTBE YUHUTEN, HO 0€3 €ro HeMOCPEICTBEHHOTO yJacTusl.

CamocrosiTenbHast paboTa yJaluxcsi HalpaBJieHa Ha PELICHUE CIEAYIOINX 3a/1a4:

— CcHCTeMaTH3alus, 3aKperuieHne, yriyOJeHne W paclIMpeHre TOJTYYCHHBIX 3HAHHA, CAaMOCTOSITENIbHOE OBJIAJCHWE HOBBIM YYEOHBIM MaTepHajioM U
MIPUMEHEHHE €T0 He TOJIBKO Ha PETPOyKTUBHOM, HO M Ha TBOPYECKOM YPOBHSIX;

— pa3BUTHE OOLIMX U MPO(ECCHOHAIBHBIX KOMIETEHIINH, BKIIOYAIOMIUX B ce€0sl CIIOCOOHOCTh OCYILECTBIIATH MOMCK, aHAJIM3 U OLIEHKY MH(pOpMaluy,
HEOOXOAMMOW JUISI TOCTAaHOBKM M pEIIeHHs] YYeOHBIX 3a1ad4 W JMYHOCTHOTO PAa3BUTHS; HCIOIH30BATh WH(POPMAIMOHHO-KOMMYHHUKAIIMOHHEIC
TEXHOJIOTUH TSI COBEPIICHCTBOBAHUS YI€OHO-TIpeAPo(PeCcCHOHANBHOM eI TeThHOCTH;

— (¢opMHUpOBaHME U PpA3BUTHE I103HABATEIbHBIX CHOCOOHOCTEH M aKTUBHOCTM Y4YalllUXCs, MX TBOPYECKOM WHUIIMATUBBI, CaMOCTOSTEIBLHOCTH,
CTIIOCOOHOCTH K CaMOpa3BUTHIO, CAMOCOBEPIIIEHCTBOBAHUIO M CaMOPEATU3aIliy, KyJIbTyphl YMCTBEHHOTO TPY/a YUAIIAXCS.



OO0mas xapakrepucTuKa y4e0HOro npeamera

N3yuyeHue 6HOIOTUM Ha CTYNEHU CPEeHEro 0o0Iero oOpa3oBaHus B cTaplueil mKoje Ha 6a30BOM ypOBHE HAIIPABICHO HA JJOCTIKCHUE CIEIYIOINX IeJIei:

® OCBOEHHE 3HAHUH O OMOJIOIMYECKHX cHCTeMax (KJIeTKa, OpraHu3M); HCTOPUU Pa3BUTUS COBPEMEHHBIX IPEJCTABICHUN O JKMBOM MPUPOJIE; BBIIAIOLIMXCS

OTKPBITUSIX B OHMOJIOTMYECKOH Hayke, poji OMOJOTHYECKOW Hayku B (POPMUPOBAHMHM COBPEMEHHOM €CTECTBEHHOHAYYHOM KapTHHBI MHpA; METOJaX

Hay4yHOT'O IT03HAHUS;

® OBJIA/IcHHe YMEHUSIMM OOOCHOBBIBATb MECTO M pOJb OUOJOTMYECKUX 3HAHUH B IPAKTUYECKON JESITENbHOCTH JIOAEH, Pa3BUTUU COBPEMEHHBIX
TEXHOJIOTUI; HAXOIUTh U aHAJTU3UPOBATh HH(OPMALIMIO O KUBBIX 00BEKTAX;

e pa3BUTHe I03HABATEJIbHBIX MHTEPECOB, MHTEIUIEKTYalIbHbIX U TBOPYECKHX CIHOCOOHOCTEH B Ipoliecce M3Y4EHHUs BBINAIOLIMXCS AOCTHXKEHUH OMOJIOrHH,
BOILEAIINX B OOIIEYETIOBEUECKYIO KYIbTYPY; CJIOKHBIX U IPOTUBOPEUMBBIX IyTEH Pa3BUTHs COBPEMEHHBIX HaYUHBIX B3IVIAJOB, UAEH, TEOPUH, KOH LIETIUI,
Pa3IMYHBIX TMIIOTE3 B XOZ€ pabOThl C pa3IU4YHBIMU UCTOYHUKAMHU UH()OpMALINY;

e BOCIHMTaHUEe YOS KICHHOCTH B BO3MOXKHOCTH ITO3HAHUS XKHUBOW MPUPObI, HEOOXOIUMOCTH OEpeXHOro OTHOLICHHS K MPUPOIHON cpene, COOCTBEHHOMY
3JI0POBbIO; YBa)KEHUSI K MHEHUIO ONIIOHEHTA IPU 00CYXJIEHUH OMOJIOrHYECKUX po0iIeM;

¢ HCHOJIb30BaHHE NPHOOPETEHHbIX 3HAHMI W YMEHHH B NOBCEJHEBHON KM3HM ISl OLEHKU IOCJIEICTBUN CBOEH NEATEIbHOCTU 10 OTHOLIEHHIO K
OKpy>Karollel cpesie, 370pOBbIO APYTHX JIt0JIell U COOCTBEHHOMY 3/10pOBbI0; 000CHOBAHHUS U COOIIOAEHUS Mep NPO(PUIAKTUKY 3a00JI€BaHUH.

[Tpu m3yyeHMH AAHHOTO Kypca OMOJOTMM PEKOMEHJyeTcsi oOpaliaTh 0co00e BHUMaHME Ha TO, YTO )KMBasg MaTepus — 3TO ocobast (opma IBHKEHUS
MaTepuu Bo BceneHHoil, ympapisemas 3aKOHaMH, HECBOJUMBIMH K 3akoHaM (u3uku. DyHKIMOHUpPOBaHME >KMBOM MaTepuu MPUHLUIHAIBLHO HEBO3MOKHO
ONHCaTh YPAaBHEHUSMU HAa OCHOBE 3HAHUS TOJIBKO (PU3MYECKMX U XMMHUYECKUX 3aKOHOMepHocTel. JKuBoe oTinyaeTrcs OT HEKMBOI'O BOSHUKHOBEHHEM, a TaKXkKe
XpaHeHueM, Iepenayeil U pa3BepTbiBaHHEM HHpopMmanuu. OnepupoBaHHE OIPOMHBIMH OObeMaMHM HH(OPMAlMKM BO3MOKHO TOJIBKO Onarojapsi HaJU4UIO
MHOTOYPOBHEBBIX HMEpPApXUUYECKH YCTPOCHHBIX YIPABISAIOIIMX CHUCTEM, CBOETO0 pOJa KOMIBIOTEPOB CO CBOMMH HOCUTENSIMU JaHHBIX, S3bIKAMU
IIPOrpaMMHUPOBAHHUS, MEPEKIIOUeHneM porpaMM. [loHrnMaHue 3TOM CII0)KHOCTH JKMBOM MaTepUU JOJKHO COIPOBOXKIATHCS M MOHMMAaHUEM TOTO, YTO IIyOOKoe
U3Y4YE€HHE €€ BO3MOKHO TOJIBKO C UCIIOJIb30BAaHUEM HAYUHBIX METO/I0B U JIOCTH)KEHUN pa3HbIX HAYK — (DU3UKHU, XUMUHU, MATEMaTUKN, THPOPMATHKH.

Bo Bpems u3ydeHus Kypca peKOMEHIyeTcsl IPUMEHSTh Takue (opMbl 00yUeHHUs, KaK AUCKYCCUHU, pedepaThl, TOKIa bl

[TpuHIMnBl 0TOOpPa OCHOBHOIO W JONOJHUTENBHOTO COJEpKaHHs B pabouyio NMporpaMMy CBsS3aHbl C NPEEMCTBEHHOCTBIO Iiesiell oOpa3oBaHMs Ha
Pa3NUYHBIX CTYNEHSX M YPOBHIX O0yUYEHHs, IOTUKOM BHYTPUIIPEIMETHBIX CBSA3EH, a TAKXKe BO3PACTHBIMU OCOOCHHOCTSIMU PA3BUTHS yUaIIUXCAL.

[Tpu pa3zpaboTke HPOrpaMMbl YUUTHIBAIUCH MEKIIPEIMETHbIE CBsI3U. J{J1s1 Kypca OMOJIOTHH 0COOEHHO Ba)KHBI MEXIIPEIMETHBIE CBSI3U C KypcaMu (DU3HKH,
XUMHH U Teorpaduu, MOCKOJIbKY B OCHOBE MHOTUX OHMOJIOTMYECKHX MPOLECCOB M SBJICHHM JiexkaT (GU3NKO-XUMUYECKHE MPOLECCHl U SIBJICHUS, a OOJLIIMHCTBO
00111e010JIOTMYECKUX TEOPETUUECKUX MOHITHI MEXIPEIMETHBI IO CBOEH CYIIIHOCTH.



MecTo npeaMera B y4eGHOM ILIaHe
Pabouas mporpamma paccuutana Ha 68 waca (2 yaca B Hememo). B cBs3u ¢ Tem, uto B LleHTpe opranm3zoBaHa ouHO-3a04yHast ¢opma OOydeHUs, B
COOTBETCTBHH C y4eOHBIM IJIaHOM L[eHTpa, KOJIMYECTBO YacoB paclpeaesieHo CICAYIONUM 00pa3oM: KilacCHO-ypouHast paborta — 1 gac B Henento (34 gaca B ron),
camocTosiTenbHas padota — 1 yac B Henenmto (34 vaca B rox). [IporpaMMa opueHTHpOBaHa Ha MCIIOIB30BaHUE YIEOHO-METOAMYECKOTO KoMILiekTa «bruomorus» 10-
11 xmacc JI.K. Bense, I'M. J{pivmum u ap. (Mocksa: IIpocsemienue, 2013).

Coaep:xanue yueOHOI0 npeamera
BBenenne. XapakTepHbie CBOWCTBA KUBOTO. Y POBHHM OPraHU3AIINH JKU3HU. (5 dac)
Coneprxanue yueOHOTo MaTepuaa:

OOBeKT u3ydeHus: OMOJIOTUN — KUBas Mpupoia. OTIMYUTETbHBIC TPU3HAKH KUBOW MPUPOIBI: YpOBHEBAs OpraHn3anus 1 3Boonus. OCHOBHBIE YPOBHU
OpraHu3aIyy KUBOK Mpupoabl. CoBpeMeHHAass eCTECTBEHHOHAYYHAsI KapTHHA MHUpa. Poiib OMOIOTHYECKUX TEOPHid, UeH, TUnoTe3 B pOPMUPOBAHUN COBPEMEHHOU
€CTECTBEHHOHAY4YHO! KapTHUHBI MuUpa. MeTo bl I03HAHMS )KMBOU IIPUPOJIBI.

O060061ménnbIe TpeOOBaHUS K 3HAHUSAM U YMEHUSM O0Y4YaOIIUXCs 110 TEME:

3HaTh / MOHUMATh: METO bl IO3HAHUS KUBOW MIPUPOJIbI, YPOBHU OPTaHU3AINH KUBOI MaTepPHH, KPUTEPUU KHUBBIX CUCTEM. 3HaYCHHE OMOIOTHYECKUX TEPMUHOB:
buocdepa, sxocucrema, Bu, HOMyJISAIMs, 0COOb, OPTraH, TKaHb, KJIETKA, OPraHOU I,

MOJIEKYJIa. XapaKTepHble CBOWCTBA KUBOTO: META00IU3M, PENPOTYKIIMS, HACIEICTBEHHOCTh, U3MEHUYNBOCTb, POCT U PAa3BUTHE, PA3IPAKUMOCTb, JUCKPETHOCTS,
caMoperyJsius

YMeTh: 00BACHATH poJib OMOJIOTUH B OPMUPOBAHUN HAYYHOI'O MUPOBO33PEHUS, €IMHCTBO KUBOM M HEXKUBOM NMPUPOBI; CPABHUBATH TeJa )KUBOW U HEKUBOMN
npupoabl. /lenats BbIBOIBI HA OCHOBE cpaBHEHMsI. HaxoaquTh nHpOpMaIuio 0 OM0I0rH4eckiX 00BbEKTaxX B pa3IMYHbIX UCTOYHHKAX (Y4EOHBIX TEKCTaX,
CIPaBOYHMKAX, HAYYHO-TIOMYJISIPHBIX U3/1aHUAX, KOMIIBIOTEPHBIX 0a3ax AaHHBIX, pecypcax VIHTepHeT) U KpUTUUYECKH €€ OLIeHUBATh, UCII0JIb30BaTh
pUoOpeTeHHbIE 3HAaHNUS U YMEHUS B IPAKTUYECKOH J1eSTeTbHOCTH U IOBCEAHEBHOM KU3HU [T TPaBUJI IOBEICHHS B IPUPOAHOI cpelie;

JleMoHcTpanuu:

1. buonoruueckue CUCTEMBI

2. YpOBHHU OpraHU3al1H )KUBON NPUPOIBI

3. Meroas! TO3HAHUS )KUBOU ITPUPOJIBI.

I'JTABA |: Xumudaeckuii coctaB kiieTku. ( 10 yacoB)

Copep:xanue yueOHOro MaTepuana:

DJeMEeHTHBIN COCTaB )KUBOT0O BellecTBa Ouocdepbl. XUMHUYECKUI COCTaB KIETKU. Pojb HEOPraHMYeCKUX U OPTraHUYECKUX BELIECTB B KIIETKE U OPTaHU3Me
yenoBeka. buonornueckue nmoaumepsl — O€IKH, CTPYKTYpa U CBOMCTBA OENIKOB, PYHKIIUHN OSJIKOBBIX MOJIEKYJI. YTIJIEBOBI: KiIacCH(PUKAIN, CTPYKTypa U
coiicTBa. OcobeHHocTu crpoeHus xupoB u aunuaoB. JJHK ucropus uzyuenus, ctpykrypa. Ctpoenue u Gpynkun xpomocoM. JIHK — HOCuTEns



HacneacTBeHHOH nHpopmarun. Y asoenune monekyiasl JJHK B knetke. buonornueckas pons IHK. I'enernyeckuii kox. PHK ctpykrypa u pynkuuu. AT u
IPYrue OpraHu4ecKue COCIMHEHMS KIIETKU.

O0600mEénnbIe TPeOOBAHUS K 3HAHUSM U YMEHHUAM 00yYarOIIUXCs [0 TEME:

3HaTh / IOHUMATh: OMOJIOTHYECKYIO TEPMUHOJIOTHIO U CUMBOJIMKY; YPOBHHM OpraHU3alluy KUBOM MaTepuu (MOJIEKYJISPHBIA)

VYMeTb: cpaBHUBATh OMOJIOrMUECKUE OOBEKThI (XUMUUECKUI COCTaB Tell )KUBOM U HEKUBOM MIPUPO/IBI); CTPOCHUE OMOJIOTHYECKUX OOBEKTOB: TEHOB U XPOMOCOM,
Jlenathb BBIBOJIbI HA OCHOBE cpaBHEHHUs. Haxoauth nHpopMannio o 6M0I0ruueckux 00bEeKTax B pa3IMYHbIX HCTOYHUKAX (YU4EOHBIX TEKCTaX, CIPAaBOYHHUKAX,
HAY4YHO-TIOMYJISIPHBIX M3/IaHUX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, pecypcax HTepHEeT) U KpUTHYECKHU €€ OLIEHUBATh

UCII0JIb30BaTh NPUOOPETECHHBIC 3HAHUS U YMEHUS B IPAKTUUECKOH 1€ATEIbHOCTH U MIOBCEAHEBHON KU3HU JUIS:

ITIOHUMAaHUs CJI0KHOIO COCTaBa JIEKAPCTBEHHBIX CPEICTB;

B HEOOXOIMMOCTH KOPPEKTHOTO UCTIOIB30BaHUSI BATAMUHOB U OMOJIOTHYECKUX J00aBOK;

Me:xnpeamernsle cBsi3u: Heoprannueckas Xumusi: cTpoeHue Bemectsa. Opranndeckasl XUMUs: IPUHLIMIIBI OPTaHU3alUY OPTaHUYECKUX COEIMHEHUH, yTIeBOIbl,
KUPbI, OCJIKY, HYKIEUHOBbIE KUCI0Thl. Du3nka: cBoiicTBa xuakocrel. Mcropus: DHrensc o 6enkax.

JlemoHcTpamuu:

4. OO6beMHBIX MOJIeNIel CTPYKTYPHOU OpraHu3aliy OMOJI0rHYECKHX MOJIMMEPOB: OEIKOB U HYKJIEMHOBBIX KHCI0T. CTpOCHUE MOJIEKYJIbI Oellka

5. Crpoenne monexyinsl JJHK

6. Crpoenune monexynsl PHK

7. Y nBoenue monekyinl JIHK.

[pakTiueckas padora Nel «Karanutuyeckas akTUBHOCTB (DEPMEHTOB B SKUBBIX TKAHSIX).

I'JIABA II: Ctpykrypa u Gpyskimu kietkd. (10)

Coneprxanne yueOHOTO MaTepuaa:

Pa3Butue 3nanumii o kinerke (P. I'yk, P. Bupxos, K. bap, M. Ineiinen u T.IlIsann). Knerounas teopus. Posb KJI€TOYHON TEOPUHU B CTAHOBJIEHUH COBPEMEHHOM
€CTECTBEHHOHAYyYHOW KapTUHBI MUpa.

JlosiiepHble U sifiepHble KIeTKU. Bupycel— Hekierounsle popmbl. CTpoeHne kineTkd. OCHOBHBIE YaCTH U OPTraHOUABI KJIETKH, UX (QYHKUIMHU. 3HAYCHHE
MOCTOSIHCTBA YKCIIa U (POPMBI XpPOMOCOM B KJIETKAX.

O60061ménHbIe TpeOOBaHUS K 3HAHUAM U YMEHUSAM O0y4YaroIIUXCs 110 TEME:

3HaTh / MOHUMATh: YPOBHU OPraHU3AIMH KU3HU; OCHOBHBIE MMOJIOKEHUSI KIIETOUHOM TEOpUH, CTPOCHHE KIIETKU, BKJIAJ BBIIAIOIINXCS YUEHBIX B pa3BUTHE YUCHHS O
KJIETKE; Ha3BaHUs OPTraHOWJOB U Jp. KJIETOYHBIX CTPYKTYP, UX PYHKIIMH; XUMUYECKYIO OpTraHU3aIMI0 KJIE€TKH; HEKJIETOUHbIe (POPMBI )KU3HHU.

YMeTh: 00BACHATH PUCYHKH, CXEMBI, PEJCTABIIEHHBIE B yU€OHUKE, COCTABISTh CXEMBI ITPOLIECCOB, MPOTEKAIOIINX B KJIETKE, WIUTIOCTPUPOBATH OTBET
MPOCTEUIIIMMHU CXEMaMU U PUCYHKAaMH KJIETOYHBIX CTPYKTYp. PaboTaTh ¢ MUKPOCKOIIOM M M3TOTOBIATH MPOCTEHIIINE MTpenapaThl Al MUKPOCKOIT HUECKOTO
uccnenoBanus. Jlenars BBIBO/BI HA OCHOBE cpaBHeHUs. HaxoauTe nH(OpMaIuo o 61oIoru4eckux 00beKTax B pa3IHuHbIX HCTOUHUKAX (YUEOHBIX TEKCTAaX,
CIpaBOYHHKAX, HAYYHO-TIOMYJIIPHBIX U3JaHUAX, KOMIIBIOTEPHBIX 0a3ax AaHHBIX, pecypcax MHTepHET) 1 KpUTUUYECKH €€ OLEHUBATh



MCIOJIb30BATh MPUOOPETEHHBIE 3HAHUS U YMEHUS B MPAKTHUECKON JESITEIBHOCTH U MOBCETHEBHON JKU3HU JIJIS:
OLIEHKU 3TUYECKHX aCIIEKTOB HEKOTOPBIX UCCIIEIOBAHUN B 00JIACTH OMOTEXHOJIOTHH (KJIOHHUPOBAHKE, HCKYCCTBEHHOE OIJIOZIOTBOPEHHE);
coOoIeHus Mep MPOPUIAKTUKY OAKTEPHATIBHBIX U BUPYCHBIX 3a00JICBAaHHIA.
OKa3aHus ePBOM MOMOIIU MIPH MPOCTYIHBIX U APYTUX 3a00JI€BaHUSIX;
[Tpodunakruxa CITHN/a.
Mexnpeamernsle cBsi3u: Heoprannueckas XMMUs: CTPOCHHE BELIECTBA, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiii. Opranndyeckasl XUMHUs: CTPOCHUE U
(GYHKIIMM OpraHndeckux coenuHeHuil. du3nka: CBOWCTBA KHUIKOCTEH, TEIJIOBBIE SIBJICHUS, 3aKOHBI TEPMOUHAMHUKU.
JeMoHcTpanuu:
1. Crpoenue KI€TKH
2. CrpoeHue KIETOK MMPOKAPHOT U DYKAPHOT
3. Ctpoenue Bupyca
4. CxeM CTpOeHHs OPTaHOHJIOB PACTUTEIILHON U )KUBOTHOM KIIETKH.
5. Mnoroo0pasue opraHu3MoB
[paxtuueckas pabota Ne2 «CtpoeHune pacTUTENIBHOM, )KMBOT HOM, TPUOHOM U OaKTepUATbHOM KJIETOK TOJT MUKPOCKOIIOM).
[pakTnueckast padora Ne3 «[lnazmomnu3 u Aenma3Moiu3 B KIETKAX KOXKHIIBI JTyKa)
I'JIABA llI:  OGecrieuenvie kierok sueprueit. (10 gaca )
Coneprxanne yueOHOTO MaTepuaa:

OOMeH BelIecTB U NMpeBpallleHusl JHEPIUH — CBOMCTBA JKUBBIX OPraHu3MOB. (MeTabonu3M) OcoOEHHOCTH OOMEHa BEIECTB Y PACTEHUH, )KUBOTHBIX,
OakTepui, CylTHOCTh MPOIECCOB YHEPTETUUYECKOTO U MIIACTUIECKOTO 0OMEHa, MPOLECCH U CTauK (POTOCHHTE3 a M TIIMKOJIH3A,; O0600mEHHBIE TPEOOBAHUS K
3HAHUSAM U YMEHHUAM 00Y4aroIIUXCs 0 TEME: 3Hatb / moHuMarth: OOMeH BemecTB (MeTabonu3M) OcoOeHHOCTH 0OMEHA BEUIECTB Y
pacTeHuil, ’KUBOTHBIX, OAKTEPUIA, CYIIIHOCTh IPOLIECCOB IHEPreTUYECKOI0 U MIACTHYECKOT0 0OMEHa,

YMeThb: XapakTepHu30BaTh CYIIHOCTb MIPOLIECCOB SHEPIrETUYECKOT0 U MIaCTUYECKOro ooMeHa JlenaTh BIBOBI HA OCHOBE CPAaBHEHHUSI, BBISBIATH XapaKTepHbIE
0c0o0eHHOCTH (DOTOCUHTE3a U KaXJ0T0 3Tama IHUKOIIM3a, HAXOIUTh HH(POPMAIIHIO O OMOJIOTHUECKUX 00BEKTAX B Pa3IMYHBIX UCTOUYHUKAX (y4eOHBIX TEKCTaX,
CIpaBOYHHMKAX, HAYYHO-TIOMYJISIPHBIX U3JaHUAX, KOMIIBIOTEPHBIX 0a3axX JaHHBIX, pecypcax HTepHET) 1 KpUTHUECKH €€ OLlEHUBATh, NPUMEHSATh 3HAHUS: O
(oTocuHTE3E M TIMKOIH3E TS 00BICHEHHS MPOIIecca B YBOIIOIUH OPTAHUIECKOTO MHPA.
MexnpenmeTHsie cBsi3u: Heopranmueckass XUMHUsl, OpraHuIecKast XUMUS
JleMoHcTpanuu:
1. OOwmeH BeweCTB U MPEBPALLEHUS] JHEPTHH B KIIETKE
2.  ®otocunTes
I'JIABA IV: HacnenctBennast nuH(popMaIms U peanusaiys e€ B KieTke. (22 4acos )
Copep:xanne yueOHOTO MaTepHana;



Crpoenne u Gpynkiun xpomocoM. JIHK — Hocutens HacneacTBeHHo#i nHpopmarun. Y apoenue monekyiasl JJHK B kneTke. BemmecTsa, 00ycaaBIuBaromine
MHIMBHIyabHOE pa3BUTHE opranu3Ma, npuaimn yasoenus JHK; npunun cunresa u-PHK; renetnyeckuii ko u ero cBoicTB a; nporecce Tpancasiuu; ¢pynkuun T-PHK, AT® B
nporecce OnocunTe3a Oenka; 3HaYeHHE TMOCTOSHCTBA YKcia U (OpMbI XpOMOCOM B KileTkax. ['eH. Ponb reHoB B OuocunTe3e Oenka. ['eHHas u kieTouyHas
WH)KEHEePHU.
O600mmEnHbIe TpeOOBAaHUS K 3HAHUSAM U YMEHHUSAM 00YyUaIOIIUXCs 110 TEME:
VYMerh: XapakTepu3oBaTh MPOLECCH] TPAHCIALUH, TPAHCKPUIILIUHI, T€HHON U KJIETOYHON MH)KEHEPUH, IPOLECCHl PETYIAUN OMOCHHTe3a OenKa: HOMEHATh
3HaHus: o ctpoeHuu U Gpynkuuax JJHK u PHK nnst o6bsacHenus nponecca OnocuHTes3a, FreHHOM U KJICTOYHON MHKEHEpUU:
BbIsSBIATE 4epThI CXOJICTBA U PA3IMYUS IPOLIECCOB TPAHCIALMU U TPAHCKPUIILIMU:
JeNaTh BBIBOJABI O MPHUHIIMIIE IEpeadn HacIeICTBEHHOW HH(POPMAIIH, €IUHBIM JJIs BCEX )KUBBIX OPTaHU3MOB.

JlemoHCTpanuu

1. Crpoenue Mosiekyibl Oenka

2. Ctpoenne monekynsl JJHK

3. Crpoenue monexynsl PHK

4. XapakTepucTHKa reHa

5. Y nBoenune monexyisl JJHK
I'JTABA V, VI : PazmHoXeHue oprann3moB. VHAMBUTyaIbHOE pa3BUTHE OpraHim3MoB. ((11)
Coneprxanue ydeOHOT0 MaTepuana:

Opranusm — eauHoe 1enoe. MHoroo6pasue opranuzmoB. OHTorenes. MuauBuayaibHoe pa3BuTue opranusma. OHToreHnes pacreHuid. [lpuunnel HapyeHui

pa3BuTus opranu3MoB. [IpuunHbI HapylIeHU pa3BUTHs OopraHu3MoB. IHaIuBHyanbHOE pa3BUTHE UeloBeKa. PerpoayKTHBHOE 3/J0pOBbE.
[TocneacTBust BIUSAHUS aJIKOT0JIsl, HHKOTHHA, HAPKOTUYECKUX BEILLIECTB Ha pa3BUTHE 3apo/jibliia yeraoBeka. OO0Ine 3aKOHOMEpHOCTH oHToreHe3a CXo/1cTBO
3apobliiell 1 SMOpUOHaNbHas AUBepreHIus npu3HakoB (3akoH K. bapa) buorenernueckuii 3akon (3. I'ekkens u K. Mronnep). PazButue opranusma u
OKpY>KaroIas cpena .
O0600mEHHbIe TPeOOBAaHUS K 3HAHUSM U YMEHHUSAM y4allluxcs Mo TeMe:
3HaTh / MOHUMATh:  CYIIHOCTh BOCHPOM3BEIECHUS OPraHU3MOB, €0 3HaYeHHe; (OPMBI OECIIOIO0r0 pa3MHOKEHHS, €ro 3BOIOLIMOHHOE 3HaYeHue. [lonoBoe
Pa3MHOXKEHHUE; HBOJIIOLIMOHHOE 3HaYEHHE MOJIOBOTO pa3MHOkeHUs. [lepropl 00pazoBaHus MOJIOBBIX KiIeTOK. OTpuIaTebHOE BIUSHUE aJIKOT0JIsl, HUKOTHHA,
HapKOTUYECKUX BEIIECTB Ha pa3BUTHE 3apOJIbIIlIa YETIOBEKa;
YMeTh: 00BACHATH MPOLIECCHl MUTO3a U MEH03a U Ipyrue 3Talbl 00pa30BaHus MOJIOBBIX KJIETOK, UCIOJb3YSl CXEMbI U PUCYHKH U3 YUEOHUKA; CYIIHOCTb
0€ecI10JI0ro U MoJI0BOro pa3MHoXkeHUs. CpaBHUBATh OECIOJI0€ U TIOJI0OBOE Pa3MHOXKEHHUE U JIENIaTh BHIBOJIBI HA OCHOBE UX cpaBHEHHUs. [lenaTh BbIBOBI HA OCHOBE
cpaBHeHMss HaxonuTh nH(pOpMAaIHio 0 OMOJOTHYECKUX 00BEKTaX B Pa3IMUHBIX HUCTOUYHHMKAX (YU€OHBIX TEKCTAX, CIPABOYHUKAX, HAYYHO-TIONYJISIPHBIX U31aHUSX,
KOMIIBIOTEPHBIX 0a3ax JaHHBIX, pecypcax HTepHET) U KPUTUYECKH €€ OLCHUBATb.
HCIOJIb30BATh MPUOOPETEHHbIE 3HAHUS M YMEHUS B MPAKTHUECKON JeSITEIbHOCTH U MOBCETHEBHON JKU3HU JIJIS:



COOIOICHHS Mep MPOPUIAKTHKY OTPABJICHUH, BAPYCHBIX U IPYTHUX 3a00JIEBAaHUI, CTPECCOB, BPEIHBIX MPUBBIYCK (KypEHHE, aJTKOTOJIM3M, HAPKOMAHU );
OIICHKH dTUYECKUX aCIIEKTOB HEKOTOPHIX UCCIICIOBAHUI B 00JIACTH OMOTEXHOJIOTUH (KJIOHUPOBAaHUE, HCKYCCTBEHHOE OIUIOZI0TBOPEHUE).
Mexnpeamerneie cBsi3u: Heopranmueckas xumusi: OxpaHa NPUPOIBI OT BO3ACHCTBHS OTXOA0B XMMHUECKUX MPOU3BOACTB. PU3nKa: DIEKTPOMATHUTHOE TOJIE.
Honusupytoniee u3inydeHue, IOHATHE O JJ03€ U3JIyUYeHHUs: U OMOJIOTHUECKOH 3alluTe.

JeMoHcTpauuun

Jenenue kiaeTku (MUTO3, MEHO3)

CriocoOs1 6ecrooro pa3MHOKEHUs

[TonoBeIe KIIETKH

O1Io10TBOpPEHNE y PACTCHHIA 1 )KHBOTHBIX

NuauBuayanbHOE pa3BUTHE OpraHU3Ma

NuauBuayanbHOE pa3BUTHE OpPraHU3Ma

No gk owdPE

MHoroo6pas3ue opraHuzMoB

8. HGMOHCTpaHI/IH Ta6.]'II/II_I, OTpaXaromux CXO0ACTBO 3apO,HLIHIeﬁ IIO3BOHOYHBIX )XMBOTHBIX, 4 TAKXKE CXCM Hp606pa3OBaHI/I$I OpraHoB U TKaHEH B (bnnoreHe3e.

[TpakTuueckas pabora Ne 4
BrisiBIIeHME TPU3HAKOB CXO/ICTBA 3aPO/IBIIIEH YEIOBEKa U APYTHX MIEKOMUTAIOIINX KaK JOKa3aTeIbCTBO UX POJICTBA

YueOHO-TeMaTHUYECKHIi IJIaH

Ne Monayas (riasa) Komirectso
4acoB

1. bronorus xkak Hayka. MeTo1bl HAy4HOTO TIO3HAHMS. 5

2. Krnerka. 30
3. Oprasusm. 11
4, OCHOBBI T€HETHKH. 17
5. [eHETHKA YeNIOBEKA. S

Hroro 68
Ilepedyenn 1a0opaTopHbIX padoT

Ne Tema

1. | JTaboparopnas pabota Ne 1. HabnromeHue KiIeTok pacTeHUi U )HUBOTHBIX O] MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENaparax 1 uX OluCaHHe.

2. | JJaboparopnas padota Ne 2. [IpuroToBiieHre U OMUCAaHNE MUKPOIPENApaTOB KIETOK PACTEHUH.
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JlabopaTtopnast pabota Ne 3. CpaBHEeHUE CTPOEHUS KIETOK PACTEHUN U KUBOTHBIX.

JlabGopaTtopHnast pabota Ne 4. BrisiBiieHre MPU3HAKOB CXOCTBA 3aPO/IbIIICH YeIOBEKa U PYTUX MIIEKOMUTAIONIMX KaK JOKa3aTeIbCTBO UX POJACTBA.

JlaGopaTtopnas padota Ne 5. CocTaBiieHHE MPOCTEHIIMX CXEM CKpPEITUBAHUS.

JlabGopaTtopHnas pabota Ne 6. Pelienue snemMeHTapHbIX TEHETHUECKUX 3a/1au.

Nlo g A~ w

JlaGopaTtopHnast pabota Ne 7. BrisiBiieHHE HCTOUHUKOB MYTareHOB B OKPY>Karollei cpezie (KOCBEHHO) U OIIEHKA BO3MOXKHBIX MOCIEACTBUN UX BIUSHUS
Ha OpPraHu3M.

8.

ﬂa6opaTopHaﬂ pa60Ta Ne 8. Ananms u OICHKA 3THUYCCKUX ACIICKTOB PAa3BUTHUA HCKOTOPBIX HCCIICIOBaHUN B OHMOTEXHOJIOTHH.

Ilepeuenb NpPOBEePOYHBIX PadOT MO MOAYJIAM

Ne Tema Bua nposepku
1. buonorus xak Hayka. MeTo/1bl HAy4YHOTO MO3HAHMUS. 3auet Ne 1

2. XuMHYecKasi OpraHu3aIusi KIeTKH. KonTponbnas padora Ne 1

3. Kietka — cTpykTypHas equHULA KUBOTO. KonTponbnas padorta Ne 2

4. OOMeH BellecTB ¥ SHEPTUHU B KIIETKE. KontponbHas padora Ne 3

5. Opranusm. 3auer Ne 2

6. OCHOBBI T€HETUKH. KonTposabnas padora Ne 4

IInanupyemsle pe3yJibTaThl.
TpeOoBaHusi K yPOBHIO NOATOTOBKH

B PE3YyIbTAaTC U3YUCHUS Ouonoruu Ha 0a30BOM YPOBHEC YYCHHK OOJIKCH:

3HATH/

NMOHUMATH

OCHOBHBIE TTOJIOKEHUSI OMOJIOTUYECKUX TEOpHUH (KJIETOUHAs1); CYITHOCTh 3aKOHOB . MeHens, 3akOHOMePHOCTEH H3MEHYUBOCTH;
CTpOEHHE OMOJIOTHYECKUX O0OBEKTOB: KJIETKH, TEHOB U XPOMOCOM;

CYIIHOCTh OMOJIOTUYECKHX MPOIIECCOB: Pa3MHOKEHHE, OTIIOIOTBOPEHHE;

BKJIAJ] BBIJAIONINXCS YUEHBIX B Pa3BUTHE OMOIIOTUYECKON HAYKU;

OMOJIOTHYECKYI0 TEPMUHOJIOTHUIO 1 CHMBOJIHKY

OOBSACHATH: poJib Ouonoruu B (OPMUPOBAHUM HAYYHOIO MHUPOBO33PEHUS; BKJIAJ OHOJOTMYECKHX Teopuil B (OPMUPOBAHUU COBPEMEHHOU
€CTECTBEHHOHAYyYHOW KapTHHBl MHpA; €IMHCTBO XMUBOW M HEKUBON IPHUPOABI, POJACTBO XHUBBIX OPraHM3MOB; OTPULATENIILHOE BIIMSHUE AaJIKOTOJI,
HUKOTHHA, HAapKOTUYECKUX BELIECTB HAa Ppa3BUTHE 3apOJIbIIlIa YEJIOBEKA; BIMSHHE MYTAarcHOB Ha OpPraHU3M YE€JIOBEKa; NPUYMHBI HACJIEICTBEHHBIX
3a00JIeBaHUI, MyTaIUi; 11




peaTh 3JICMCHTAPHBIC OMOJIOrYECKHE 3aaa4u,; COCTABJIATH 3JICMCHTAPHBIC CXEMBI CKPCIIMBAHMA

BBISIBJIATh UICTOYHUKHU MYTareHOB B OKpYyXkarolei cpene (KOCBEHHO);

CpaBHUBATh: OMOJOTHYECKUE OOBEKTHl (XMMHUYECKHH COCTaB TeNl KMBOH M HEXUBOW HPUPOIBI), 3apOJBIIIM YEJOBEKa M JPYTUX MIICKOMMTAIOMINX,

IpoLECCHI (II0JI0BOE U OECIOI0e Pa3MHOKEHUE) U JIEJIaTh BHIBOBI HA OCHOBE CPAaBHEHUS;

HaxoauThb I/IH(bOpMaHI/II-O 0 Ouosiormyeckux OOBEKTaX B Pa3INIHBbIX HMCTOYHHKAX (y‘le6HI)IX TCKCTaXx, CIIPpaBOYHHKAX, HAYYHO-TIOIIYJIAPHBIX H3JaHUAX,

KOMIIBIOTEPHBIX 0a3ax JaHHBIX, pecypcax IHTepHET) U KPUTUUYECKHU €€ OLIEHUBATh;

HCIOJIB30BaATDb npuoﬁpeTeHHMe 3HAHUA U YMECHUSA B HpaKTI/I‘lCCKOﬁ JesITeJIbHOCTH U MOBCETHEBHOM KU3HU JIJIS:

coOroieHus Mep MPOPUIAKTUKN OTPABICHUH, BAPYCHBIX U IPYTUX 3a00JIeBaHUI, CTPECCOB, BPEIHBIX MPUBBIYCK (KypEeHHE, aJIKOTOJIN3M, HAPKOMaHU );

OKa3aHUus1 nepBoﬁ TIOMOIIHN IIPpH HNPOCTYAHBIX U APYI'UX 3360HeBaHI/I$IX, OTpPABJICHUH NUIICBBIMU IIPOAYKTAMU;

OLIEHKU 3TUYECKHX ACMIEKTOB HEKOTOPBIX MCCIEIOBAHUN B 00JIACTH OMOTEXHOJIOTHH (KIOHHPOBAHKE, HCKYCCTBEHHOE OIJIOZIOTBOPEHHE).

KanennapHo-temaTnyeckoe IJIiaHHPOBaHNE

Kpatkast ucropus
pa3BUTHS OUOJIOTHH.

MUPOBO33PEHUSI.

Mertoapl MO3HAaHUS >KUBOW MPUPOJIBIL:
OIMcaTeIbHbIN, ICTOPUUECKUN, METO],
MOJEIUPOBAHUSL.

Oranbl Mo3HaHUS: cOOp (PaKTOB, BEIIBU-KCHUE
TUIOTE3bl, OCYIIECTBICHUE IKC-TIEPUMEHTA,
JIOKa3aTeNbCTBO TEOPHH.

OO0BeKT M3y4YeHHs1 OMOJIOTHH — OMOJIOTH-YECKHE
CUCTEMBL.

OTpaciii OUOJIOTHH, €€ CBS3H C IPYTUMHU HayKaMH.

cucTeMbl. MeTo bl
MO3HAHUS KUBOH
MIPUPO/JIBI.

Kaaccno-
OYHAas
e ygﬁora / JdeMoHcTpauus,
11 /;1 Tema ypoka CaII)VIOCTOﬂTe DJIeMeHThI coiep KaHus JadopaTopHblie U IInanupyemble pe3yJibTaThbl
bHAS NpaKkTH4YecKue padorbl TpeGoBaHus K YPOBHIO NOATOTOBKH
pa6ora
buonorus kak Hayka. MeToibl mo3HaHus (5 vac)
1 Bsenenue. BBonHblit Knaccho- Buonorus xak Hayka. Posie 6nosnoru-deckux reopui, | JleMoHcTpanms: OnpenensiTh MECTO OUOJIOTUU B CUCTE-ME €CTECTBEHHBIX
nHceTpykTax 1o I1Th. ypo4Has uyiei, TunoTe3 B pOpMHU-POBAHUN HAYYHOTO 6uonornyeckue HayK.

Ha3zpiBaTh BKJIa yICHBIX B pa3BUTHE OHOJIOTHH Ha
pa3HbIX dTamnax €€ cTa-HOBJICHHUS.

OHI/ICI)IBaTI) METOAbI ITO3HAHUS KU-BbIX OpFaHI/ISMOB.
Brienste 00bEKT OMOJIOTHUECKOTO UCCIIENOAHMS.
OCyIIEeCTBIIATH CAMOCTOSTEIBHBIHN IMOMCK OHO-
Jormdeckor mHpopMarmm.
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Kaaccno-

ypouHast
Ne patora / JdeMoHcTpanus,
o/ Tema ypoka CAMOCTOSITE DJIEMEHTBI COJePKAHMSA JIabopaTopHbIe U IInanupyemsie pe3yJbTaThI
bHAs NPaKTHYeCKHe padoThl TpeboBaHus K YPOBHIO IOATOTOBKH
padora
2 Mertonel uccnenoBanus | Kiaccho- ’Ku3Hb. YpOBHU OpraHu3aliy )KUBON MaTEpHUH. JlaBaTh omnpenenaeHue MOHATHIO )KU3Hb.
B OHMOITOTHHL. ypouHas CBoiicTBa KHBOTO. OOBACHATD MPOSBIICHUS HEPapXUIec-KOro MPHUHITHIIA
Wepapxudeckuii (MHOTOYPOBHEBBII) MIPUHITHIL OpraHu3aIiH XUBOH Mpupoasl. OOBICHATH 3HAUCHHE
MOCTPOCHHMS JKUBOH NTPHUPOJIBL. JUISL pa3BUTHS OMOJIOTHH TIOPA3/IeNICHNs] HA YPOBHHU
OpTaHM3aIHH.
OnpenensTb NPUHAAICIKHOCTh OUOJI. 0OBEKTa K YPOBHIO
OpTaHU3aINH KU3HU.
3-4 CyIIHOCTD XKU3HU U Camoctosare | XKuzHb. YpOBHU OpraHu3aliuy KUBOW MaTEPHU. JdeMoHcTpaums: JlaBatb omnpezeneHne NOHATHIO XKU3Hb.
CBOMCTBA JKUBOTO. JIBHAS CBoiicTBa KHMBOTO. YpoBHU OpraHu3aIuu OOBSICHATD HPOSIBICHUS UEPapXUUECc-KOTro NPUHIIUIIA
YpoBHHU Opranu3anuu Hepapxuueckuil (MHOTOYpOBHEBBII) IPUHITHII KUBOU IIPUPOABL. OpraHM3aliy )KUBOM Mpupoabl. OOBSCHATH 3HAYCHHE
XKHUBOH MaTepuu. MOCTPOCHUS KHUBOI IPUPOIBL. JUISL pa3BUTHUS OMOJIOTHH TIO/IPa3/IeNIieHNs] HA YPOBHHU
OpraHu3aIyH.
OmnpenensaTs NPUHAMICKHOCTE OMOJI. OOBEKTA K YPOBHIO
OpTaHM3aINN )KU3HH.
5 O0600maromui ypox. Knaccho- JKuzHb. YpOBHU OpraHu3aliy )KMBOH MaTepuH. JaBaTh ornpeneneHue MOHITHIO )KU3Hb.
3ager 1 O6mas ypouHast CBo¥icTBa )KUBOTO. OOBACHATD MPOSBIICHUS HEPAPXUIEC-KOTO MPUHITHIIA
Ouonorus — Hayka 00 Hepapxndeckuii (MHOTOYPOBHEBBIIT) IIPHHIIHIT OpTaHM3aIY KUBOH MpUpoAbl. OOBSCHATH 3HAYCHHE
N3y4eHUHN MOCTPOEHHMS )KUBOH ITPUPOJIBL. JUISL pa3BUTHS OMOJIOTHH TIO/IPa3/IeNIeHns] HA YPOBHHU
00111e010TOTHIeCKIX OpTaHM3aIHH.
3aKOHOMEpHOCTEH OnpenensiTb NPUHAIICIKHOCTh OUOJI. 00BEKTA K YPOBHIO
YKHBOH NPUPOJIBL. OpTaHU3aINH KU3HH.
Tema 1. Knetka (174)
6 MeTo1bl LUTOJIOTUU. Knaccao- Iurosorus - Hayka o kierke. IIpenmer u 3anauun JladopaTopuasi padora: | /[aBarh onpeneneHue NOHATUIO LuTo-norus. Ha3siBatsh
Knerounas teopus. ypouHas muTonoruu. Kietka - 00beKT H3y4eHHs [TUTOOTHH. HaOJI0IeHUE KIIETOK TIOJIOXKEHHUS COBPE-MEHHOM KJIETOYHOI TEOPHH.

JI..p. Nel. HaGmonenune
KJIETOK pacTEeHUH U
KUBOTHBIX TIOJ
MHKPOCKOIIOM Ha
TOTOBBIX
MUKpoOIpenapaTax 1 Ux
ONHCaHMUE.

Texymuii ”HCTpYKTaXk
no I1Th.

Kunerounas teo-pusa. M. [lnelinen u T. IIBann —
OCHOBO-TIOJIOKHUKU KJIETOYHOU Teopuu. Ponb
KJIETOYHOUW TE€OPUHU B CTAHOBJIEHUU COB-PEMEHHOMN
€CTeCTBEHHOHAYYHOU KapTHHBI MUpAa.

®axTel: MeTo1bl U3yYEHUS KIETKH;

CBETOBAs U 3JIEKTPOHHAsA MHUKPOCKOIMS

pacTeHUM U KUBOTHBIX
0] MUKPO-CKOTIOM Ha
TOTOBBIX
MHKpOIIpernapaTax U ux
OIIMCaHUE, CPaBHEHHUE.

Omnwmcanue KIETKH KaKk 00beKTa H3yde-HUs IUTOJIOTHH.
OOBACHATD PONBb KIIE-TOYHOH TeOpHH B (HOPMUPOBAHUH
€CTeCTBEHHOHAYYIHOH KapTHHBI MHUPA.
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Kaaccno-

pubo3a, nesokcuprbosa. Jucaxapuasl: caxaposa, Mo-
Jo4HBIN caxap. [Tomrcaxapuapl: Kpaxmal, TIUKOTEH,
HeJuTono3a (KIeTJaTrka), XuTHH. Buapl aummmos:
(hocho-unuapl, TIUKOIUIHIB, THIONPOTEH B,
MIOJIOBBIE TOPMOHBI Y€JIOBEKa M )KUBOT-HBIX. CTpoeHHe

1 (QYHKIIMH MOJICKYJI YTJIEBOJOB U JINIIHJIOB.

ypouHast
Ne patora / JdeMoHcTpanus,
o/ Tema ypoka CAMOCTOSITE DJIEMEHTBI COJePKAHMSA JIabopaTopHbIe U IInanupyemble pe3yJibTaThbl
bHAs NpaKkTH4YecKue padorsl TpeOoBaHus K yPOBHIO NOATOTOBKH
padora
7 OcobenHocTn Camocrosare | Bydpeprocts. buosnemenTsl. 'nunpo-¢pmisHsre JaBatp ornpeneneHne KIFIeBEIM ITOHS-THIM.
XMMHUYECKOIO COCTaBa | JibHas BeriecTBa. [ mapodoOHbIe BemecTBa. XUMHUECKUI OOBACHATD EAMHCTBO OPTaHUIEC-KOTO MHpPa Ha OCHOBE
KIIETKH. COCTaB KJETKU. Makpo- ¥ MHUKPOIJIEMEHTHI, COIOCTaBUTENIb-HOT'O aHAJIN3a COCTaBa XMMHUYECKHUX
YIIbTpaMUKpodIeMeHTEL. CTpoeHHe U OHOJIOTHYECKIe 3JIEMEHTOB.
(hYHKIIMH MOJIEKYN BO-IBI 1 HEOPTAHUIECKHUX BEIICCTB. Pa3BepHYTO 000CHOBHIBATH 3aBHCU-MOCTH (D YHKITHIA
Mexa-Hu3M obecnieueHus 0yhepHocTH. BOJIBI B KJIETKE OT CTPOEHUS €€ MOJIEKY.
®akTsl: [locneacTBus moTepu BOJBI AJIs OpraHu3Ma. XapakTepu3oBaTh 3HAUEHUE MAKpO- U MUKPO3Jie-
AHabno3. MEHTOB, BOJIbI 1 MHHEPaJIb-HBIX COJIEeH
8 Bopna u e€ ponb B Knaccho- Bydeprocts. buosnementsl. ['unpo-¢duisHsie JlaBatb omnpezeneHe KIOYEBbIM MOHSI-TUSAM.
KU3HEEATEIbHOCTH ypouHast BelecTBa. ['mapodoOHbie BemecTBa. XUMHYECKUI OOBSICHATD €IMHCTBO OPraHUYEC-KOT0 MHpPa Ha OCHOBE
KJICTKH. coCTaB KJIETKH. Makpo- M MHKPOAJIEMEHTHI, COTIOCTAaBUTEIh-HOTO aHAJIN3a COCTaBa XUMHUYECKUX
MusepanbHbIe YIBTpaMUKpodieMeHThl. CTpoeHHe U OHOJI0rHYecKue 3JIEMEHTOB.
BELLECTBA U UX POJIb B (hYHKIIMH MOJIEKYH BO-IBI 1 HEOPTAHUIECKHUX BEIICCTB. Pa3BepHYTO 000CHOBHIBATH 3aBHCU-MOCTH (DYHKITHIA
KJIETKE. Mexa-am3m obecrnieueHus 0y(hepHOCTH. BOJIbI B KJIETKE OT CTPOEHUS €€ MOJIEKYJI.
®axrtsl: [TocnencTsust noTepu BOJBL AJIsl OpraHU3Ma. XapakTepHu30BaTh 3HAUEHUE MaKpO- U MUKpPO)JIe-
AHabno3. MEHTOB, BOJIbl U MUHEPAJIb-HbIX COJIEH
9 VYrneBoas! u ux ponb B | Camocrosite | YriueBoabl. CinoxHble yrieBoasl. JKupsl Jlunonasl. JaBaTh ornpeneneHue KIOYEBbIM ITOHS -
YKU3HEAESTENIbHOCTH JIbHAs YrieBoasl U IUMUABL KUBBIX OPIaHU3MOB. THUSIM.
KJIETKH. MoHocaxapuabel:  TIIOKO03a, (PPYKTO3a, TaTaKTo3a, Briaenste 0coOEHHOCTH YTIIEBOAHOTO COCTaBa pac-
pubo3a, ne3okcuprdosa. JJucaxapuabl: caxaposa, Mo- TUTENBHBIX U KUBOTHBIX KIETOK.
Jo4HbIN caxap. [Tommcaxapuabl: Kpaxmai, TIIHKOTeH, XapakTepHu30BaTh CTPOCHHUE YIJIEBOJIOB U JINITUIOB, UX
LeJITI0I03a (KJIeTyaTKa), XUTHH. Buasl Tunuaos: OMOJIOTHYECKYIO POJIb B 00ecTieueHUH
(hocho-unuIbI, TIUKOIUIHIB, TUIONPOTEH b, KU3HENEATETbHOCTH KIIETKH.
MIOJIOBBIE TOPMOHBI YEIOBEKa M )KUBOT-HBIX. CTpoeHHe YcTaHaBIMBATE B3aUMOCBS3H CTPOS-HUSA U (PYHKITHI
1 (QYHKIIMH MOJICKYJI YTJIEBOJOB U JIMIIHJIOB. MOJIEKYJI B KJICTKE.
10 Jlunuer 1 UX poJib B Camoctosare | YraeBonbl. CriosxHbIE yrieBoAbl. Kupsl JInmoupl. JaBathb ornpezeneHue KiI0oueBbIM MTOHS-
KU3HECATEIbHOCTH JIbHAS VYTreBoabl M TUIUABI )KUBBIX OPraHU3MOB. THUSIM.
KJIETKH. MoHocaxapusl:  TIIIOK03a, PpyKTO3a, rajgakrosa, BbrlensaTb 0cOOEHHOCTH YIIIEBOAHOTO COCTABa pac-

TUTEIbHBIX U JKUBOTHBIX KIJIETOK.
XapakTepu30BaTh CTPOSHHUE YIJIEBOIOB M JIMIUI0B, UX
OMOJIOrMYECKYI0 POJIb B 00eCIeYeHN !
JKU3HEJESATEIbHOCTH KIETKH.

YcTaHaBIMBATE B3aUMOCBS3H CTPOS-HUA U (PYHKIIHI
MOJIEKYJI B KJIETKE.
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Kaaccno-

ypouHast
Ne patora / JdeMoHcTpanus,
o/ Tema ypoka CAMOCTOSITE DJIEMEHTBI COJePKAHMSA JIabopaTopHbIe U IInanupyemsie pe3yJbTaThI
bHAs NPaKTHYeCKHe padoThl TpeboBaHus K YPOBHIO IOATOTOBKH
padora
11 Crpoenue 6enKoB. Knaccro- Henarypauus Jlonunentun. Penatypa-mus. JdeMoHcTpaums: JlaBatp omnpeneneHne KI4eBbIM TOHA-THSM.
ypouHast ®epmeHThl. MOJIEeKyIbI OeNka KHUBBIX KIETOK CTPOEHUE MOJIEKYJIBI HaspiBate cBOHCTBa OSIKOB.
Crpoenne MoeKyiIbl Oenka. OyHKINH OSITKOB. Oemka. OcCyIIecTBIATh CaMOCT. TIOUCK MH(]-IINH 0 MEXaHU3Me
CBolicTBa: AKTUBHOCTh B BOJIHBIX pacTBOpax. JIEHCTBUS (PEPMECHTOB.
Bonbioit NOBEpXHOCTHBIN 3apsia. OOBACHATD MEXaHU3M 00pa30BAHUS IEPBUUOM,
TepmMonabUIBHOCTB. BTOPUYHOM, TPETHYHOH CTPYKTYpbI Oeinka. Beigensats
ocobeH-HocTH hepMeHTOB. XapaKkTepu30BaTh POJIb
OeJKa B )KUBOH IpUpPOJE.
12 OyHKIUN OCITKOB Knaccno- Henarypanus Jlonunentua. Penarypa-uus. JdeMoHcTpaums: JlaBatb omnpezeneHne KIOYEBbIM MOHSI-TUSAM.
ypouHast ®depmeHTHL. MoJeKyIbl OesKa KHUBBIX KIETOK CTPOEHUE MOJICKYJIBI Ha3sbiBath cBoOiicTBa OEIIKOB.
CrpoeHue MoJeKyJIbl Oenka. OyHKITHN OCITKOB. Oenka. OCyIIeCTBIIATh CAMOCT. TIOUCK HH(]-I[HK O MEXaHU3ME
CgoiicTBa: AKTUBHOCTH B BOJHBIX PaCTBOPAX. JEUCTBHS (PEPMEHTOB.
Bonbioit moBepXHOCTHBIN 3apsia. OOBACHATD MEXaHU3M 00pa30BAHUS IEPBUUOM,
TepMonaOUITBHOCTB. BTOPUYHOM, TPETHYHOH CTPYKTYpHI Oenka. BriaensaTs
ocobeH-HocTH (pepMeHTOB. XapaKTepru30BaTh POIIb
0eJKa B )KUBOM NPHUPOJIE.

13 Hyxneunossie KnaccnHo- I'en ArTukonon I'eHeTnueckuit ko1. Komon JdeMoHcTpaums: JaBaTh orpenenaeHue KIOUYEBbIM OHS -THSIM.
KHUCJIOTBI W UX POJIb B ypouHast .Hykneunosslie kucnotel. Mone-kynsl JJTHK, PHK. CTPOEHHUE MOJIEKYJIBI XapakrepuzoBath pynkmun JHK n PHK.
YKU3HEAESTENIbHOCTH Mopgenes Yorcona u Kpuka. ®ynkuuu JHK u PHK. JHK u PHK. OOBACHATH MPUHIUIEI CTpOeHHS MoJe-Kyibl JTHK.
KJIETKHU. KommnemeHnTapHOCTh. AHTHIApauIeNb-HOCTh. Busl HaspBate Buast PHK. YcranaBnuBaTh B3anMOCBS3U

PHK: tpancniopTHas, nndopma-ioHHasi, ctpoenus u pyakmui moaexkya JJHK u PHK B knetke.
pubocomanbHas.

CBoiicTBa TEHETHYECKOTO KOJIa: TPUI-JIETHOCTb,

BBIPOKACHHOCTH, OTHO3HAY-HOCTh. PacmonoxxeHne

3HaKoB npenuHa-aus. [Ipasmio Yapradda.

14 AT® u npyrue Camocrosare | I'ern Artukonon I'enermueckuii koa. Komon JdeMoHcTpanms: JlaBaTh ompeneneHue KIOUEBbIM TOHS -THSIM.
OpraHu4ecKue JIbHAs .Hyxneunossie kucnotst. Mone-kynst JJHK, PHK. CTPOEHUE MOJIEKYJIBI XapaxrepuzoBats pynknuu JJHK u PHK.
COCIMHEHUS KIICTKU. Mogens Yorcona u Kpuxa. @ynxnuu JJHK n PHK. JHK u PHK. OOBsICHATD NPUHLMUIIEI cTpoeHus Mose-Kyibsl JTHK.

KommnementapHocTs. AHTUIApallieNnb-HOCTb. Bupl
PHK: tpancnioprHas, nHdpopma-1iHoHHAas,
pubocomanbHas.

CBoiicTBa TEHETUYECKOT0 KOJIa: TPHUI-JIETHOCTb,
BBIPOXKICHHOCTb, OJTHO3HAY-HOCTh. Pacmonoxenne
3HaKoB npenuHa-aus. [Ipasmio Yapradda.

HaswiBate Bunpl PHK. YcranasanBate B3aMMOCBSI3H
crpoenus u ¢pynkiuii monexyn JJTHK u PHK B knerke.
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Kaaccno-

ypouHast
Ne patora / JdeMoHcTpanus,
o/ Tema ypoka CAMOCTOSITE DJIEMEHTBI COJePKAHMSA JIabopaTopHbIe U ILitannpyemble pe3yJbTaThl
bHAs NPaKTHYeCKHe padoThl TpeboBaHus K YPOBHIO IOATOTOBKH
padora

15 O600maromuil ypox. Camocrosare | I'en Aatukomon I'enernueckuii kox. Komon JdemMoHcTpanus: JlaBaTh omnpenenaeHue KIIOUEBbIM TOHS -THSM.
XuMugeckas JIbHAs .Hykneunossie kucnotel. Mone-kynsl JIHK, PHK. CTPOEHUE MOJIEKYJIBI XapakrepuzoBath pynkmn JHK n PHK.
opraHu3anus KIeTKU. Mogens Yorcona u Kpuka. ®ynkuuu JTHK u PHK. JHK u PHK. OOBACHATD MPUHIMIIEI CTpoeHHS MoJe-Kynsl JJTHK.

KoMmmnementapHocTs. AHTHUINApalienb-HOCTh. Busl HassiBats Buasl PHK. YcTanaBnuBath B3auMocBsI3u
PHK: tpancnoptHas, nHpOopMa-IIHOHHAS, ctpoerus u pyakmuit Mmonekyn JJHK u PHK B xietke.
pubocomanbHas.

CBoiicTBa T€HETHYECKOTO KOJla: TPUI-JICTHOCTb,

BBIPOKAECHHOCTh, OIHO3HAY-HOCTh. PacrnonoxxeHue

3HaKOB TpenuHa-Hus. [Ipasuino Yapradda.

16 CTpoeHue KIETKH. Camoctosare | DykapuoThl DK30LUTO3. DHAOLUTO3 JdeMoHcTpaums: JlaBaTh omnpeneaeHusl KIIIOUEBBIM MOHS-THSIM.
Krneroynas memOpaHa. | JbHas [urormnasma, memOpannsie (JI1C, kom- miekc CTPOEHHUE KJIETOK HasbiBaTh pyHKIMU OPraHOMIOB 9YKa-pPHOTHIECKOM
Anpo. I'onbmxu, MUTOXOHAPHUH, JTHU30-COMBI) U 9YKapHOT. KJIETKH, OITUCHIBATh UX 3HAUCHUE B )KU3HEAEATEIIEHOCTH

HeMeMOpaHHbIE KOMIIOHEHTHI (PHOOCOMBI, JlaGoparopuas pagora: | kier-ku. CpaBHHBATh CTPOSHHE PaCTUTENb-HOM 1
KJIET.IIEHTp, IUTOCKeNeT). MeMOpaHHBIN MPUTOTOBJICHUE U KMBOTHOH KIICTOK.

TpaHcropT: Au(py-3ust, MPOHUKHOBEHHE, OTMCcaHue MUKpOIIpe-

o0Jier4eHHbIH TPaHCIIOPT, AKTUBHBIA TpaHcopT. Me- | mapaToB KJICTOK pacTeHHUH,

XaHU3M ITUHO- U (haronnTosa. KuakocT-Ho-M0o3anyHas

MOJIETIb CTPOCHHSI.

17 CrtpoeHne KIEeTKH. Knaccao- Kapuorurasma. Jlunmonansiii Hadop. ["arutonaaeiii JdeMoHcTpaums: JlaBatTb onpeneneHust KII0YeBbIM MOHS-TUSIM.
[utoruiazma. ypouHast Habop. 'omonornunsle xpomocoms! .KapuoTwui. XPOMOCOMBI. Jloka3bIBaTh, 4TO PO - IEHTP yNpaB-JICHUS )KU3HE-
Knetounslii rieHTp. Xpomocoma. llentpomepa JIEATEIILHOCTBIO KIIETKHU.

Pu6ocomsr. OOBEKT: KIETOYHOE SIIIPO: sAepHas 000-1049Ka, YcTaHaBIMBATE B3aUMOCBS3H CTPOCHUS U (QYHKITHH
SIIEPHBIN COK, SIAPBIIIKO, XPOM-aTHH. aapa.lIporHo3upoBaTh MOCIEACTBUS ST KJICTKH MTOTEPH
Xpomocomsl. Mx cTpoenune u GyHKINH. 3HAYCHHE A7pa ¥ BO3MOXKHOCTh CAMOCTOSITEIHOTO CY-
MTOCTOSTHCTBA YHCIa U ()OP-MBI XPOMOCOM B KIIETKaX. IIIECTBOBAHUS SI/Ipa BHE KIETKU. XapaK-TePU30BaTh
CTpOeHHE U PYHKIMU Xpo-MocoM. CpaBHUBATH
XPOMOCOMBI 3YKa-pHOT U OAKTEpUii, KAapHOTHIT
MYXYUHBI U KeHIIUHBI.

18 CtpoeHne KIeTKH. Camocrosare | IIpoxapuotsl. Dykapuotsl. OpraHoups JemMoHcTpamus: JaBaThb onpezeneHus KIFOYeBbIM MOHSA-TUsIM. HazbiBaTh
OIIC. Kommnexc JIbHAs MPOKAPUOTUYECKOHN KIIETKU — KJIETOUHAas CTCHKa, CTPOEHHE KIJICTOK YYacTKH M OPTraHOMbI TPOKapUOTHIECKOH KIIETKH,
TlNonbmxu. JInzocomst. MeMOpana, Hykieounn, konsles-ast JJHK (mnasmuna), | mpokxapHort. 9KOJIOTU-YECKYIO pOIb OakTepuid. Boyiensats pasminuus B

Knerounsie
BKIJIFOUEHUS.

pudocoma.
PazHooOpasue npokapuot . Dopma KIeTok 6akTepui,
pacnpocTpaneHue u 3HadeHue. CriopoodpazoBanue

CTPOCHHUH IYKAPUOT U MPO-KaPHUOT.
Hcnonp30BaTs IPHOOPETCHHBIC 3HAHUS B
TTOBCETHEBHOM KU3HH IS IPOQIIIAK-THKH
3a00JIeBaHN, BBI3BIBAEMBIX OaK-TEPHUSIMH.
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Kaaccno-

ypouHast
Ne patora / JdeMoHcTpanus,
o/ Tema ypoka CAMOCTOSITE JJIeMeHTBI COepPKAHUS JabopaTopHbIe U ILitannpyemble pe3yJbTaThl
bHAs NPaKTHYeCKHe padoThl TpeboBaHus K YPOBHIO IOATOTOBKH
padora

19 CrpoeHue KIETKH. Knaccro- OyKaproTel DK30LUTO3. DHAONNTO3 JdemMoHcTpanus: JlaBatb onpeneneHus KIIOYeBbIM MOHA-THSM.
MuTtoxoHIpHH. ypouHas Hutomnmazma, memOpannsie (JI1C, koM- 1mIeKc CTPOCHHUE KIETOK HazpBath ¢pyHKIHM OPraHOMAOB 3YKa-pPHOTHIECKOM
[Tnactuasr I'onmbKH, MUTOXOHAPHUH, JTH30-COMBI) H 9YKapuorT. KJIETKH, OTIMCHIBATH UX 3HAUCHHE B KU3HEACATCIHHOCTH
OpraHousabl ABHXEHUSL. HeMeMOpaHHbIE KOMIIOHEHTHI (PHOOCOMBI, JlaGoparopnas pagora: | kier-ku. CpaBHHBATbh CTPOSHHE PaCTUTENb-HOM 1
JL.p. Ne2. KIIET.IIEHTP, MUTOCKeNeT). MeMOpaHHBIH MIPUTOTOBJIEHUE U JKUBOTHOH KJIETOK.
[Ipurorosnenue u TpaHcnopT: Au¢dy-3us, NPOHUKHOBEHHE, ONHCaHUEe MUKpOIpe-
OIMCaHue 00JjIeryeHHbIN TPaHCIIOPT, aKTUBHBIN TpaHCIOPT. Me- | mapaToB KJIETOK pacTeHHI,
MHUKpOIpenapaToB XaHU3M MHHO- U (arouutosa. KuakocT-Ho-Mo3anyHas1
KJIETOK PAacTeHHUH. MOJIENIb CTPOCHHUSL.
Tekymuii HHCTPYKTax
no I1Th.

20 CxonctBo 1 paznuuusa | KiaccHo- DyKapuOThl DK30IUTO3. DHOIHUTO3 JdeMoHcTpaums: JlaBaTh ompenesaeHusl KIIIOUEBBIM TOHS-THSIM.
B CTPOCHUH ypouHas ITuromnasma, memOpannsie (OI1C, kom- miekce CTPOEHHE KJICTOK HasbiBaTh yHKIIMN OPraHONIOB 3yKa-PUOTHYECKOM
MIPOKAPHOTUYECKHUX U I'onb1kKM, MUTOXOHIPHUH, JH30-COMBI) U 9YKapHoT. KJIETKH, OTIMCHIBATH MX 3HAUYEHHE B KHU3HEAEATEILHOCTH
9YKapHOTHYECKUX HeMeMOpaHHbIe KOMIIOHEHTHI (pPHOOCOMBI, JlaGoparopuas pagora: | kier-ku. CpaBHHBATh CTPOSHHE PaCTUTENb-HOM 1
KJIETOK. KJIET.IIEHTp, UTOCKeNeT). MeMOpaHHBIN MPUTOTOBJICHUE U KMBOTHOH KIICTOK.
CXO/ICTBO | pazInyus TpaHcropT: Au(pdy-3ust, MPOHUKHOBEHHE, OTMCcaHNe MUKpOIIpe-
B CTPOCHUH KIIETOK o0JIer4eHHbIH TPaHCIIOPT, AKTUBHBIA TpaHcHoOpT. Me- | mapaToB KJICTOK pacTeHHUH,
pacTeHuii, )KUBOTHBIX U XaHU3M HHO- 1 (arouutosa. KuakocT-Ho-Mo3anyHas
rpuboB. MOJIENIb CTPOCHHUSL.
JI..p. Ne3. CpaBHeHue
CTPOEHHUS KIETOK
pacTeHUM U KUBOTHBIX.
Tekymuii HHCTPYKTax
no I1Th.

21 Hexnerounas ¢opma Camocrosare | Kapuomnasma. urmutonansiii Habop. ["arutonaubii JlaBatb onpeeneHus KI0YeBbIM MOHs -
XH3HU. Bupycel n JIbHAS Habop. 'oMonornunsie xpomocoms! .Kapuorw. THsIM. Ha3pIBaTh y4acTKU U OpraHOUIbI

GakTeprodary.

Xpomocoma. LlenTpomepa

OOBEKT: KIETOYHOE SIIIPO: siJepHast 000-JI04Ka,
SIIEPHBIN COK, SIAPBIIIKO, XPOM-aTHH.

Xpomocomsl. Ux crpoenue u GpyHkuny. 3HaueHne
MIOCTOSTHCTBA YHCIa U ()OP-MBI XPOMOCOM B KIIETKaX.

MIPOKaPUOTHYECKOHN KJIETKHU, SKOJIOTU-UYECKYIO POJIb
Oakrepuii. Beienars pa3nuuust B CTpOSHUH 9YKapUOT U
MIPO-KapuoT.

Hcnons3oBaTh MpHoOpETEHHbIE 3HAHUS B
MIOBCEIHEBHOM KWU3HM JJIS TPOPHUIAK-THKA
3a00JIeBaHNH, BRI3BIBAEMBIX OaK-TEPHSIMH.
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Kaaccno-
ypouHast

Ne patora / JdeMoHcTpanus,
o/ Tema ypoka CAMOCTOSITE DJIEMEHTBI COJePKAHMSA JIabopaTopHbIe U IInanupyemsie pe3yJbTaThI
bHAs NPaKTHYeCKHe padoThl TpeboBaHus K YPOBHIO IOATOTOBKH
padora
22 O0600maromuii ypox. Knaccro- [Tpoxapuotel. DykapuoTsl. OpraHouIs! JdemMoHcTpanus: JlaBatb ompeneneHus KIIOYeBbIM NMOHA-TUsAM. Ha3piBaTh
Krerka — ctpyktypHast | ypodHas MPOKAPHOTUYECKON KJIETKH — KJIETOYHAs CTCHKA, CTPOEHHE KIJIETOK YYaCTKH M OPTaHOWIBI TPOKAPHOTHIECKON KIICTKH,
€MHULIA KUBOTO. MeMOpaHna, Hykieonn, koipres-as JJHK (mra3muna), | mpokapuor. 9KOJIOTH-YECKYIO POJIb OaKTepHid. BRIIenaTs pa3nudus B
pubocoma. CTPOCHHU 3yKapHOT U MPO-KaPHOT.
PaznooOpasue mpokapuot . Popma KIETOK OaKTepHH, Hcnons30BaTh MpHOOpPETEHHBIEC 3HAHUS B
pacnpocTpaHenue u 3HaueHne. CropoodpaszoBanue MIOBCEHEBHOM KHU3HU JJIs1 TPO(PUIAK-TUKA
3a00JIeBaHUH, BBI3bIBAEMBIX OaK-TEPHIMH.
Tewma 2. Opraausm (47 u)
23 OOMeEH BeIIeCTB U Knaccho- Kuznennsiit nukn MaTepdaza Muto-tuueckuid uukia | JemouncTpamus: JlaBatb omnpezeneHe KIOYEBbIM MOHSI-TUSAM.
SHEPIUH B KJIETKE. ypouHast Ponb nnTepdaszsl B xM3HEHHOM LuKIe. M3MeneHne JIEJICHHE KIIETKH — OOBsICHATH 3HaUCHNE HHTEP(A-3bI B IKH3HEHHOM
konmdectBa JJHK B paziaud-Hble nepuo bl xKu3- MHTO3. LUKIIE.
HEHHOTO uKia. IIpo-10mKuTeNbHOCTh JKU3HEHHOTO XapakTepHu3oBaTh MPOLECChl HHTEP-(Ha3bl.
mukna. [Toaroroska k Muto3y. Penynmukanus, cuaTes3 OOBSICHATD OMOJIOTMYECKUIT CMBICI MUTO3a.
PHK, 6enxoB-dpepmentos, cunte3 ATD, ynBoeHue XapaKTepu30BaTh MUTO3.
LEHTPUOJIEH.
Bbuonornueckoe 3Ha4eHNE MUTO3a: POCT,
pereHepanys, fenenne 3urotel. CTagum MuTo3a!
npodasa, Metadasa, anadasa, temodasa. [Ipomecc:
W3mene-HUA A1pa, KIETOYHOTO IIEHTpa Ha pas-
JUYHBIX CTaJNAX MUTO3A.
24 DHepreTudecKuit Camoctosare | duccumusinms ['mukonus Katabonusm Jdemoncrpauusi: ooMeH | /[aBaTh ompepeneHue KIFOUYEBBIM OHS-THSIM.
00OMeH B KJIETKeE. JIbHAs Mornekyiabt AT®. Crpoenue U GpyHK-1IHH. BelecTB U npeBpamieHust | O0pacHATH poiab AT®D B 0OMeHe Be-IeCTB U YJHEPTUU

Jlokanm3anus cnennpuaeckux GepMeHTOB B
MeMOpaHax MUTOXOHApUH. Posb mu3ocom B
MOATOTOBUTENILHOM 3Tare. [loTpeOHOCTD KUBBIX
OpraHU3MOB B KUCJIOPO/IE.

DHepreTudeckuil 0OMEH. DTallbl SHEP-TETHIECKOTO
oOMeHa: TOrOTOBUTEIb-HBIH, OCCKUCIOPOTHOM,
KHUCIIOPOIHBIH.

OHEPIUU B KJIICTKAX.

XapaKkTepru30BaTh TAIbl JTUCCHMHUIIS-IIHH.
YcTaHaBIMBATE CBSI3b MEXKAY CTPOS-HHEM MHTO-
XOHAPHUH U KIETOYHBIM JIBIXaHHEM.

OOBsICHATD TOTPEOHOCTH OOJIBIIMHCTBA OPTaHU3MOB B
KHCIIOPOJE.
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Kaaccno-

ypouHast
Ne patora / JdeMoHcTpanus,
o/ Tema ypoka CAMOCTOSITE JJIeMeHTBI COepPKAHUS JabopaTopHbIe U ILitannpyemble pe3yJbTaThl
bHAs NPaKTHYeCKHe padoThl TpeboBaHus K YPOBHIO IOATOTOBKH
padora
25 IIuTanue KIeTKy. Knaccro- Astotpodsr Tunakongsr @otorpodsr PoToCHHTES. JdeMoHcTpaums: JlaBatp omnpeneneHne KI4eBbIM TOHA-THSM.
ypouHas Jlokanm3anus cuennu-yeckux GEepMEeHTOB B ¢dorocunTe3. OnwcheIBaTh TUITEI MATAHAS OPTaHU3MOB. OOBSICHATH
MeMOpaHax xyoporiactoB. OCOOCHHOCTH OpraHH- porb poTocuHTe3a XapaKTepHU30BaTh CBETOBYIO U
3aIUM THIAKOUIO0B. CBET - HICTOYHUK SHEPTUH IS TEeMHOBYIO (ha3bl OTOCHHTE3A. Y CTAHABINBATh CBS3b
peaknuii. buomormueckoe U 3KOIOTHUECKOE MEXIY CTpPOE-HHEM XJIOPOIIIACTOB M (POTOCHHTE30M.
3HaveHne GpoTocuHTe3a.CBETOBBIE U TEMHOBBIE PEaK- OOBSICHATD DKOJIOTUUECKHIA acTieKT (POTOCHHTE3a Ha
1K (GOTOCHHTE3A. CaMOCTOATENHHO MOJOOPAHHBIX KOHKPETHBIX
npuMepax.
26 [Tnactuueckuit oomen. | Camoctosite | ABtorpods! Tunakouasr @otoTpodsr DoToCHHTES. JdeMoHcTpaums: JlaBathb omnpezeneHe KIYEBbIM MOHSI-TUSAM.
ABToTpOodHOE JIbHAS Jlokanuzauus crienupu-4eckux GepMeHTOB B ¢doTocuHTE3. OnuceIBaTh THUITBI TUTAHUS OpraHu3MoB. OOBSCHSITH
nuTanue. PoTocuHTE3. MeMOpaHax xJjoporactoB. OcCOOCHHOCTH OpraHu- poJb GpoTocuHTE3a XapaKTepu30BaTh CBETOBYIO U
3alMu TUIaKoUA0B. CBET - UCTOYHUK SHEPTHH AJIS TEeMHOBYIO (ha3bl (POTOCHHTE3a. Y CTAaHABIMBATh CBS3b
peaknuii. buomormueckoe U KOIOTHUECKOE MEXIY CTPOE-HHEM XJIOPOIIIACTOB M (POTOCHHTE30M.
3HaueHne GoTtocuHTe3a.CBETOBBIE M TEMHOBBIE Peak- OOBSICHATD SKOJIOTHUECKHH acTieKT (POTOCHHTE3a Ha
K POTOCHHTE3A. CaMOCTOATENHHO MTOJOOPaHHBIX KOHKPETHBIX
puMepax.
27 [Tnactuueckmii oomen. | Camoctosite | ABToTpods! Trmakonast @ototpodsr PoTocunTes. JdeMoHcTpaums: JlaBatb omnpeaeneHne KI4eBbIM IOHA-THSIM.
AstoTpodHoe JbHAS Jlokanuzanus crenuu-4eckux GepMeHTOB B doTocuHTE3. OmnuceIBaTh THITHI IUTAHUS OpraHu3MoB. OOBSICHAT

nuTanue. XeMOCHHTE3.

MeMOpaHax xyoporiactoB. OCOOCHHOCTH OpraHH-
3alluu THJIIAKOUJ0B. CBeT - HICTOYHHK OHEPIUU JJid
peakuuii. buosornueckoe U 3KOJIOTHYECKOE
3HaueHne ¢potocuHTe3a.CBETOBBIE U TEMHOBBIE peak-
U GOTOCUHTE3A.

pois poTocuHTE3a XapaKTeprU30BaTh CBETOBYIO H
TEeMHOBYIO (ha3bl (OTOCHHTE3a. Y CTAaHABIMBATh CBS3b
MEXy CTpOe-HHEM XJIOPOIUIACTOB M (POTOCHHTE30M.
OOBSICHATD SKOJIOTHYECKH aclIeKT (POTOCUHTE3a HA
CaMOCTOSITENILHO TIOJJOOPAHHBIX KOHKPETHBIX
puMepax.
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Kaaccno-

ypouHast

Ne patora / JdeMoHcTpanus,

o/ Tema ypoka CAMOCTOSITE DJIEMEHTBI COJePKAHMSA JabopaTopHbIe U ILitannpyemble pe3yJbTaThl
bHAs NPaKTHYeCKHe padoThl TpeboBaHus K YPOBHIO IOATOTOBKH
padora

28 I'eneTnueckuii Ko, Knaccro- Kusuennsiit nuxn MaTepdaza Muto-tuaecknit nuka | JemoncTpanus: JlaBatp omnpeneneHne KI4eBbIM TOHA-THSM.
TpaHckpuys. ypouHas Pouns naTEpda3kl B )xu3HEeHHOM nuKie. Vi3MeHeHune JIETICHNE KIIETKU — OOBSICHATD 3HAUCHNE HHTEP(A-3bI B KU3HECHHOM
Cunrres Oelka B konuuectBa JJHK B paznuu-Hble nepuoasl xu3- MHTO3. IUKIJIE.

KJIETKE. HEHHOTO nuKia. [Ipo-10mKUTeNbHOCT XKU3HEHHOTO XapakTepHu30BaTh MPOLECCH HHTEP-(Ha3bl.
mukia. [ToarotoBka k MuTo3y. Penyrumkanus, cuares OOBSICHATD OMOJIOTMIECKUI CMBICT MUTO3a.
PHK, 6enxoB-dpepmenrtos, cunte3 ATD, ynBoeHue XapaKTepu30BaTb MUTO3.
LIEHTPHOJIEH.
Buonornueckoe 3HaUeHHE MUTO3a: POCT,
pereHepanus, AejaeHue 3urotsl. Ctaaud MHTO3a:
npodasa, Metadasa, anadasa, temodasa. [Ipomecc:
W3MeHe-HuA s111pa, KIETOYHOTO IIEHTpa Ha pas-
JWYHBIX CTaJUsIX MATO3.

29 Perynauus Knaccao- Kusuennstit nuxn MaTtepdaza Muto-tuueckuit nuka | Jlemoncrpamus: JlaBatb onpeaeneHne KI4eBbIM TOHA-THSIM.
TPAHCKPHUIILUH U ypouHas Pouns naTEpda3kl B )xu3HEeHHOM nuKIie. VizmeHeHune JIeTIeHNEe KIIETKN — OOBsICHATD 3HaUCHNUE HHTEP(A-3bI B )KU3HEHHOM
TPAHCISIIMH B KIIETKE U konmuectBa JJHK B paznuy-Hble eprHoabl xKu3- MHTO3. LIUKJIC.

OpraHusMe. HEHHOTO nukia. [Ipo-10mKUTeNbHOCTD X KU3HEHHOTO XapakTepHu3oBaTh NMPOLECCH HHTEP-(Ha3bl.
mukia. [ToarotoBka k MuTO3y. Penyrumkanus, cuaTe3 OOBSICHATD OMOJIOTMYECKUI CMBICT MUTO3a.
PHK, 6enxoB-dpepmentos, cunte3 ATD, ynBoeHue XapakTepu30BaTh MUTO3.
LIEHTPHOJIEH.
Bronornueckoe 3HaueHHE MUTO3a: POCT,
pereHeparys, AenaeHue 3urotsl. Ctaguum MHTO3a:
npodasa, metadasa, anadasa, temodasa. [Ipomecc:
W3mene-HuA si1ipa, KIETOYHOTO IIEHTpa Ha pas-
JMYHBIX CTaUsIX MUTO3A.

30 O000marmui ypox. Camocrosre

OOMeH BelecTB 1 JIbHAS

OHEPI'vU B KJICTKE.
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Kaaccno-

ypouHast
Ne patora / JdeMoHcTpanus,
o/ Tema ypoka CAMOCTOSITE DJIEMEHTBI COJePKAHMSA JIabopaTopHbIe U IInanupyemsie pe3yJbTaThI
bHAs NPaKTHYeCKHe padoThl TpeboBaHus K YPOBHIO IOATOTOBKH
padora
31 JKu3HEHHBIN UK Knaccro- Kusuennsiit nuxn MaTepdaza Muto-tuaecknit nuka | JemoncTpanus: JlaBatp omnpeneneHne KI4eBbIM TOHA-THSM.
KIIETKH. ypouHas Pouns naTEpda3kl B )xu3HEeHHOM nuKie. Vi3MeHeHune JIETICHNE KIIETKU — OOBSICHATD 3HAUCHNE HHTEP(A-3bI B KU3HECHHOM
konuuectBa JJHK B paznuu-Hble nepuoasl xKu3- MHTO3. IUKIJIE.
HEHHOTO nuKia. [Ipo-10mKUTeNbHOCT XKU3HEHHOTO XapakTepHu30BaTh MPOLECCH HHTEP-(a3bl.
mukia. [loaroToBka k MuTo3y. Penyrumkanns, cuares OOBSICHATD OMOJIOTMIECKUI CMBICT MUTO3a.
PHK, 6enxoB-dpepmenrtos, cunte3 ATD, ynBoeHue XapaKTepu30BaTb MUTO3.
LIEHTPHOJIEH.
Buonornueckoe 3HaUeHHE MUTO3a: POCT,
pereHepanus, AejaeHue 3urotsl. Ctaaud MHTO3a:
npodasa, Metadasa, anadasa, temodasa. [Ipomecc:
W3MeHe-HuA s111pa, KIETOYHOTO IIEHTpa Ha pas-
JWYHBIX CTaJUsIX MATO3.
32 Muro3. AMUTO3. CamocrosTe
JIbHAS
33 Meiios. Knaccro- I'amerorenes ["amers! ['epmadponu-tiusm OBorenes JdeMoHcTpaums: JlaBatb onpeaeneHne KI4eBbIM MOHA-THSIM.
ypouHas Penponykrusaslii nepron CriepMaToreHes JIeTIeHne KIIETKN — MeHo3; | YcTaHaBIMBaTh  CBSI3b MEXKAY CTpoe-HHEM U (pyHK-
Ianmonasselit Ha6op xpomocom Konsbroramms Kpoc- TIOJIOBBIE KIIET-KH. LIMeH TOJIOBBIX KIIETOK.
CHHTOBEp XapakTepHu30BaTh 3Talbl FaMETOTeHe3a.
ITonoBbIe KNETKH: AHIEKIETKA, CIEPMAaTO30HI. CpaBHMBATh IPOLIECCH OBOTEHE3a U CIIEPMAaTOreHe3a.
Oco0eHHOCTH MPOJOIIKUTETLHOCTH OOBSICHITH OMOJIOTHYECKOE 3HAUEHHE MeH03a.
PENpOIYyKTUBHOTO MEPHOJIA Y PA3HBIX MOJIOB. Briaensate ocobeHHOCTH 1-0T0 U 2-0T0 MEHOTHYECKUX
Craguu pa3BUTHSI MOJIOBBIX KJIETOK. bronorudeckoe JIEeJICHUMN.
3HauYEHUE Meio3a. OOBACHATH OTIMYHS MeH03a OT MUTO3A.
34 @opwmel pasmHokeHust | Camoctosite | Buabl ommogoTBopeHus: Hapy>KHOE M BHYTPEHHEE, JemoHcTpanus: JaBatp onpeneneHne KI9eBbIM ITOHI-THM.
oprann3MoB. becronoe | mpHas JIBoMiHOE. bronornyeckoe 3Ha4eHNE OIIJIOZIOTBOPEHHE Y Ha3zbpiBaThk THITEI OTIIIOJOBOPEHUSL.
Pa3MHOXEHUE. OIIOJO0TBOpEeHU. MICKYyCCTBEHHOE ONBUICHUE Y pacTeHuil U )KUBOT-HBIX. | XapaKTepHU30BaTh UX CYIIHOCTb U 3HAYEHHE.
pacTeHUil U OIIOAOTBOPEHUE Y )KUBOTHBIX. OO00CHOBBIBAaTh 3aBUCHMOCTH THIIA OILIO-J0TBOPEHHUS OT
YCIIOBHH Cpeibl 00UTa-HUSL.
35 ®opwmsl pasmHokeHnst | Camocrosite | OHrtorene3. OmoOpuorenes. [lepuonsl oHTOreHesa: JemoHcTpanus: JlaBath omnpejeneHne KI4eBoMy HOHSI-THIO -
opranusMoB. [lonoBoe | nbHas SMOPHOHAIBHBIA U OCT-3MOpHOHANBHBIN. [IpsiMoe 1 | mHAMBUAYaTbHOE oHToreHes. Ha3pIBaTh neprnoisl OHTOreHe3a, THITBI

PAa3MHOKCHHEC.

HerpsiMoe pa3ButHe. [IpuunHBI HapyIIeHUs Pa3BUTHS
OpraHu3MoB. OMOpHoreHes. JTarsl U Xa-
PaKTEPUCTUKH.

Ppa3BUTHUC OpraHn3Ma

MOCTIMOPHOHAB-HOTO PA3BUTHS, IPUIMHBI HAPYIICHHS
pas3Butusi opranu3MoB. OTMUCHIBATE TPOIECC
IMOpHOTeHe3a.
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Kaaccno-

ypouHast
Ne patora / JdeMoHcTpanus,
o/ Tema ypoka CAMOCTOSITE JJIeMeHTBI COepPKAHUS JabopaTopHbIe U ILitannpyemble pe3yJbTaThl
bHAs NpaKkTH4YecKue padorsl TpeOoBaHus K yPOBHIO NOATOTOBKH
padora
36 Pa3BuTHe nonoBeIx Knaccho- OmnToreHes3. PenponykTuBHBIN epHOA. HazbiBate epnois! OHTOTeHE3a 9eno-Beka. CpaBHUBATH
KIICTOK. ypouHas PerpoxykTiuBHOE 310pOBBE, €r0 3HAUC-HAE IS 3apOJIBIIIN YeJI0BEKa M IPYTUX MIIEKOIHTAOIIIX
Oyaymux moxojeHni mozaei. Kpuruaeckne mepromsl JKUBOTHBIX U JICIaTh BHIBOJIBI HA OCHOBE CPaBHECHUSI.
B Pa3BUTUHU SMOpHOHA. DaKTOPHI BHEITHEH CpEFbI, Ha3zpiBaTh KOMIIOHEHTHI OKpY KaroIIeH Cpe/ibl,
BIIHSIFOIIMC HA PA3BUTHE: ATKOTOJb, CTPECC, TUTAHUE. BIUSIONINE HA Pa3BUTHE KOH-KPETHOTO OpPTaHU3Ma.
I'uruennueckue MEpPO-NIpUATHA, oGecneqHBa}omHe OnuceIBaTh KPUTUYECKUC MCPUOAbI B PA3BUTHUU DM~
HOpMaJibHOE YMOPHOHATILHOE Pa3BUTHE YeJIOBEKa. 6puona. OOOCHOBBIBATh BIIHMSHUE MOJI-HOLICHHOTO
IIpuponHble MEXaHU3MBI, CHUKAIOLINE MUTaHUS Ha POCT U pa3BUTHE OpraHu3MOB. OOBACHATH
HWHTCHCUBHOCTD BJIMSAHUA HA CTaIUU PA3BUTUA OTPULATCIIBHOC BJIMAHUC AJIKOT'OJIA, HAPKOTHUICCKUX
OpraHusMa. CpPEeICTB, HUKOTHHA Ha pa3BUTHE 3apO-Iblllia YelloBeKa.
37 O110J0TBOPEHHE. Knaccho- OnTtoreHes. PenpoyKTUBHBIN TIEPUOI. Ha3zbiBaTh neproabl oHTOreHe3a Yeno-peka. CpaBHUBATH
ypouHas PemponykTuBHOE 310pOBBE, €ro 3HaUC-HAE IS 3apOJIBIIIH YeJIOBEKA U IPYTUX MIICKOTUTAIOIIIX
Oyaymux mokoJeHni moaei. Kpurudeckue mepromsn JKUBOTHBIX U JICaTh BHIBOJIBI HA OCHOBE CPAaBHCHUSI.
B Pa3BUTHHU SMOpHOHA. DaKTOPHI BHENITHEH CpEFbI, Ha3zpiBaTh KOMITOHEHTHI OKpYIKarOIIeH Cpe/bl,
BIIHSIFOIIIMC HA PA3BUTHE: ATKOT0Jb, CTPECC, TUTAHUE. BIUSIOIINE HA Pa3BUTHE KOH-KPETHOTO OPTaHU3Ma.
l'urueHnveckre Mepo-IPUATHI, 00SCIICIHBAOIITIE OnwuchBaTh KPUTHICCKHUE TIEPUOIBI B PA3BUTHH M-
HOpMaJTbHOE SMOPHOHANBEHOE PA3BUTHE YCIOBEKA. OproHa. OGOCHOBEIBATH BIHSIHUE TIOJ-HOIIEHHOTO
IIpuponHble MEXaHU3MBI, CHUKAIOLINE MUTaHUS Ha POCT U pa3BUTHE OpraHN3MOB. OOBACHATH
HWHTCHCUBHOCTD BJIMSAHUA HAa CTaIlUN PA3BUTUA OTPULATEIILHOC BJIMAHUC AJIKOT'OJIA, HAPKOTHUUICCKUX
OpraHu3Ma. CPEJICTB, HUKOTHHA Ha Pa3BUTHE 3apO-JIbIIlIa YeJIOBEKa.
38 OHTOreHe3 — Camocrosare | OHTOreHe3. PempoyKTHBHBIN epHO/. HasbiBaTh 1IepHo/ibl OHTOTEHE3a Yeno-Beka. CpaBHUBATH
UHIUBUYAIIBHOE JIbHAas PenponykTuBHOE 3/10pOBbE, €70 3HAYE-HUE IJIS 3apOJBIIIY YEJI0BEKA U APYIrUX MIICKOIIATAIOIUX

Pa3BUTHUEC OPTaHU3MOB.

Oyaymux moxkojeHni moaei. Kpurudeckue nepuoasl
B pa3BUTHH 3MOpHoHA. PaKTOPHI BHELTHEH CPEbI,
BIIUSIOLIUE HA PA3BUTHUE: AJIKOT0JIb, CTPECC, IUTAHUE.
I'mrueHnveckue Mepo-TpHUATHS, 00eCIIeYHBAIOIINE
HOpMaJIbHOE SMOPHOHAIILHOE Pa3BUTHE YEJIOBEKA.
ITpupoaHble MEXaHU3MBI, CHHXKAIOIHE
MHTCHCUBHOCTD BJIMSHMS HA CTaAMU PA3BUTHUSA
OpraHusMa.

JKUBOTHBIX U JIEJIaTh BbIBOJbl HA OCHOBE CPAaBHEHUS.
Ha3biBaTh KOMIIOHEHTBI OKPYIKAIOLIEH Cpebl,
BIIMAIOIIUE HA PA3BUTUE KOH-KPETHOI'O OPraHU3MA.
OnuceIBaTh KPUTUYECKHE TIEPUOJBI B PA3BUTHH M-
6prona. OGOCHOBBIBATH BJIMSHUE MTOJI-HOLIEHHOTO
MTUTaHKUS Ha POCT M Pa3BUTHE OpraHn3MoB. OOBICHSTH
OTPULATENILHOE BIIMSHUE AJIKOTOJIs, HAPKOTUYECKUX
CPEICTB, HUKOTHHA HAa pa3BUTHE 3apO-/bllla YEJIOBEKa.
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Kaaccno-
ypouHast

Ne patora / JdeMoHcTpanus,

o/ Tema ypoka CAMOCTOSITE DJIEMEHTBI COJePKAHMSA JIabopaTopHbIe U IInanupyemsie pe3yJbTaThI
bHAs NPaKTHYeCKHe padoThl TpeboBaHus K YPOBHIO IOATOTOBKH
padora

39 WnpuBunyansHOE Knaccao- JlabopaTopnas paboTa
pas3BHTHE. ypouHas . BeisiBIeHUE IpH3HAKOB
OMOpHOHATBHBIN CXOJICTBA 3apOJIBIIICH
MIEPHOI. YeJloBeKa U APYTux
Brorenernueckuii MJICKOITUTAIOIINX KaK
3aKOH. JIOKa3aTeNnbCTBO UX
JI..p. Ne4. BrisiBnenue poncCTBa.

IIPU3HAKOB CXOJICTBA
3apOo/IbIlIeH YeloBeKa
U IPYTUX
MJIEKOIUTAOLINX KaK
JIOKa3aTeIbCTBO MX
pozcTBa.

Texylmui HHCTPYKTaX
no IITh.

40 WnnuBuayansHoe Knaccno- OnTtorenes. PenpoayKTUBHBIN NEPUO. HassiBath nepuoabl oHTOreHe3a yeno-peka. CpaBHUBATh
pasBHTHE. ypouHas PenpoaykTiBHOE 310pOBbE, €r0 3HAUYE-HUE IS 3apOBIIIN YEIOBEKA U JPYTHX MIEKOINTAIONINX
IMocTaMOpHOHANBHBIH. Oynmyniux rmoxosieHuit moxei. Kpntudeckne nepromast JKMBOTHBIX U JIeNIaTh BHIBOJIBI HA OCHOBE CPAaBHEHHUSL.

B Pa3BUTUH 3MOpHOHA. PaKTOPHI BHELTHEH Cpeabl, Ha3bIiBaTh KOMIIOHEHTBI OKPYIKAIOLIEN CPEbL,
BIIHSIONIME HA PAa3BUTHE: IKOT0Jb, CTPECC, TUTAHUE. BJIMSIONINE HA Pa3BUTHE KOH-KPETHOTO OpraHu3Ma.
I'uruenndeckre Mepo-IpUATH, 00ECTIEUNBAIOIIIE OnwuceIBaTh KPUTUYIECKHUE TIEPHOBI B PA3BUTHH M-
HOpMaJIbHOE 3MOPHOHANBHOE Pa3BUTHE YEIOBEKa. 6puoHa. OG0CHOBBIBATh BIHMSIHUE TOJI-HOLIEHHOTO
ITpupoaHbIe MeXaHU3MBI, CHUYKAIOIIHE MUTaHUS Ha POCT U Pa3BUTHE OpraHN3MOB. OOBIACHATH
WHTEHCUBHOCTH BIUSHHA Ha CTAJNU PA3BUTH OTPHIATENIFHOE BIUSIHUE aJIKOTOJIS, HAPKOTHYECKUX
OpraHu3Ma. CPEeJCTB, HUKOTHHA Ha pa3BUTHE 3apO-JblIIa YEJIOBEKa.

41 O0600marmui ypox. CamocTosre
Pa3mHuoxeHue 1 JIbHAs
UHAVBUYaJIbHOE
pa3BUTHE OPraHU3MOB.

42 Hctopus pa3Burus Knaccao- I'eneruxa. 'enotun. ['eHs! (aJutenbHbIE, JlaBatb onpeaeneHue KI04eBbIM OHA-THSIM.
TEHETHUKH. ypouHast HeasenbHble). ['ereposurora. ['omo3u-roTa. IIpuBoauTs,  NpHMEpPHI PELECCUBHBIX U JOMUHAHTHBIX

T'ubpunonornyeckuit
METOI.

H3MeHYHBOCTE. HaCJ’IeI[CTBCHHOCTB

Jlokyc. Ilpu3HaK (IOMHUHAHTHBIN, PEIIECCUBHBIN)
denotnn. MeHenb — 0CHO-BOIIOJIOKHUK TCHETHUKH.

MPU3HAKOB. XapaKTepPU30BaTh CYIIHOCTh OUOJIOTH-
YECKHX MPOIECCOB HACACICTBCHHOCTH M M3MEHYHBOCTH.
OOBSICHITD 3HAYEHUE THOPUOIOTIECKOTO METO/A.
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Kaaccno-

ypouHast
Ne patora / JdeMoHcTpanus,
o/ Tema ypoka CAMOCTOSITE DJIeMEeHTbI COojlepP KaHuUS JIaGopaTopHbBIE I[nanupyembie pe3ybTaTh
bHAs NpaKkTH4YecKue padorsl TpeOoBaHus K yPOBHIO NOATOTOBKH
padora

43 3aKOHOMEPHOCTH Camocroste | I'mOpua. I'mOpuanzanus. JlomuHNpO-BaHNE JdemMoHcTpanus: JlaBatp omnpeneneHne KI4eBbIM TOHA-THSM.
HaCJICTOBaHHUS. TBHAs .MoHornbpuznHoe CKpeIuBaHue MOHOTHOPHIHOE CKpe- 3ammceIBaTh 0003HAUYCHHS JOMUHAHT-HBIX U pe-
MoHorubpunHoe UYucTele TUHIHA. ATBTepHATHBHBIE —TPHU3HAKA [IMBaHUE; HEMIOJIHOE [IECCUBHBIX T€HOB, TOMO3UTOT B T€TETO3UTOT.
CKpCIIBAHNE. ropoxa. [mOpumomornuecknii ~ MeTo H3y4IeHHUS JIOMAHUPOBAHHE. PackpriBaTh CYIIHOCTH THOPHUAOIOTH-UYECKOTO Me-

HACIICJICTBEHHOCTH. Y CJIOBHUS TPOSIBICHHUS MTOITHOTO JlaGopaTopHnas padoTa: | Toma. XapaKkTepH30BaTh MOHOTHOPHIHOE

JIOMUHHUPOBAHHSI. COCTaBJICHUE NMPOCTEHIINX | ckpemuBanue. COCcTaBIATh CXeMBI TIpoliecca 00pa3o-

3aKoH ¥ ImpaBuia: 3aKOH JOMUHUPO-BAHUSA (3aKOH CXEM CKpeIIUBaHHUS. BaHMs «YUCTHIX» TaMET; €AUHO00pa3us THOPHIOB

eAnHO00pa3us). 3aKOH paclienIeHHUs. Permenue sneMeHTap-HBIX | MIEPBOTO MOKOJICHUST; 3aKOHA PacLIEeIICHUS; HETIOJIHOTO

CTaTUCTHYECKHIT XapaKTep 3aKOHOB. TCHCTHUYCCKUX 3a1a4. JOMHHU-POBAaHUA. O6’I)§ICH}ITI) IUTOJIOTHYCCKUC
OCHOBBI NIPOSIBIICHUS BTOPOT0O 3aK0OHAa MeHens
(pacmerienust). CocTaBIsTh CXEMY 3aKOHA
pacIeTIeHusL.

44 MHoXecTBEHHBIE Knaccao- JurnbpunHoe CKpenmBaHue JemoHcTpanus: JaBatp ompeneneHue KIFOYeBOMY HOHSI-THIO -
aJIeIy. ypouHas [uTonornyeckre OCHOBEI MMPOSBICHUS TPETHETO TUTHOPUITHOE CKpe- JUTHOPHUIHOE CKPEIIBaHNE.

AHanmupytomiee 3akoHa MeHens. mmBanue; JlaGoparopuasi| PaccunTeiBaTh YMCIIO TUIIOB TAMET U COCTABIIATH
CKpCIBAHNE. YcItoBUS BEITIOTHEHHUS TPETHETO 3aKOHA MeHaemns padora: cocTaBieHUE peuretky Ilennera.

JL..p. Ne5. (HEe3aBECHMOTO KOMOWHUPOBA-HUS): PACIIONIOKCHHE MPOCTEHIINX CXEM OOBACHITH MUTOJIOTUIECKHE OCHOBEI TPETHETO 3aKOHA
CocraBneHne TEHOB B pPa3HBIX TOMOJIOTHYHBIX XPOMOCOMAX, OTCYTC- | CKpemuBaHus. Pemenne | MeHmens (3aKoHa HE3aBICUMOTO KOMOWHIPOBAHHA);
HpOCTefH.HPIX CXEM TBUC B3aHMO}1€ﬁCTBHH MECXKYy '€HaMu. Ocobernoctu 3JIEMECHTapP-HbIX OO00CHOBBLIBATE OCHOBHEIE MTOJIOKEHUS TPETHEro 3aKOHA
CKpeIIBaHHUs pacuIeTIeH sl 10 TEHOTH-Ty U (DeHOTHITY. TeHeTHYECKHUX 3aad. Mennens (3aKkoHa He-3aBUCUMOTO HacJIeIOBaHUS
Tekymuii HHCTPYKTax 3aKOH HE3aBHCHMOT'0 KOMOMHHUPOBAHUS. MPU3HAKOB).

no I1Th. YHUBepcalbHbIM XapakrTep.

45 Jurubpunnoe Knaccho- I'pynna cuemnsnienus. ['eneTnyeckue KapThl. JdeMoHCcTpaums: JaBatb ornpezeneHe KIYeBbIM MOHSI-TUSAM.
CKpeluBaHue. 3aKoH YpOuHOE Kpoccunrosep. Moprauusl. [lepekpect. CrietuieHHOE| MEPeKpecT XpoMOCoM, OOBSICHITh MEXaHU3M HAPYIIICHUS CIETUICHHUS TEHOB.
HE3aBUCHMOTO HaclleIoBaHHE. Y CJIOBUS NMPOSBICHUS 3aKOHA CIETJICHHOE HaCJIe0- OOG0CHOBBIBATH IIUTOJIOTHYECKHE OCHOBBI MIPOSIBICHUS
HaCJIeIOBaHUs CLEIUIEH-HOTO HacJeI0BaHusl. 3aKOH CLETJIEHHOTO BaHUE. 3aKOHA CLEIUIEHOTO HacJIeJOBaHMUsI.

MIPHU3HAKOB. HaCIIeIOBaHHS TCHOB. XapakTepHu30BaTh MOJIOKEHUS] XPOMO-COMHOU TEOPUU
3akoH T.Moprana. XpoMocoMHasi Teopusi Ha-
CJIeJICTBEHHOCTH.

46 Xpomocomuas Teopuss | Camocrosite | I'enom. ['eHomuka. B3aumopeiictBrue reHoOB. JaBaThb ompeneneHue KIIOUYEBbIM OHS -THSIM.

HACJICIOBaHHS. JBHAs CoBpeMeHHEBIE MPEICTABICHUS O TCHE 1 TCHOME. OnwuckeIBaTh CTPOCHUE TeHa dyKa-pHOT. [[puBOIUTH

I'enotun. B3auMmoseiic-TBHEe T€HOB U UX
MHO>XECTBEHHOE JIefC-TBHE.

MNPUMEPLI B3aUMO ',Z[GﬁCTBHSI T'CHOB.
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Kaaccno-

ypouHast
Ne patora / JdeMoHcTpanus,
o/ Tema ypoka CAMOCTOSITE JJIeMeHTBI COepPKAHUS JabopaTopHbIe U ILitannpyemble pe3yJbTaThl
bHAs NpaKkTH4YecKue padorsl TpeOoBaHus K yPOBHIO NOATOTOBKH
padora

47 Bsaumoneiicteue Camocrosite | Ayrtocomsl .I'erepoxpomocomsl. I'eTe-poraMeTHbIN JdeMoHcTpaums: IIprBOANTE MPUMEPHI TOMOTAMETHOTO U
HE3aBHUCHMBIX TCHOB. TBHAs mos. ['omorameTHsIit mout. HaclleIOBaHHE, TeTepOraMeTHOTrO 1I0JIa y KUBOTHBIX.

Oco0eHHOCTH HACJIEIOBAaHUS ITPU3HA-KOB, CIETICHHOE C TI0JIOM; OOBACHATD MUTONOTUICCKUN MEXaHU3M PACHICTIICHHUS
CICTUICHHBIX C ITOJIOM. HaCIICJICTBEHHBIC OOJIC3HH | TI0 MMOITy. BRIIENATE 0cO-O0CHHOCTH HACIICIOBAHUS,
[IpakT. 3HAUCHIE 3HAHUH O CHETUICH-HOM C TI0JIOM YeIoBeKa. CIICTIICHHOTO ¢ TI0JI0M. COCTaBIISITh CXEMY XPOMOCOM-
HaclIeIOBaHUHU AJIS Yell. HOT'O ONpEe/eICHHUs 110J1a U OOBSICHSATh MEXaHU3M.
Hacnenosanue, cuemieHHOE ¢ 10JI0M. XpOMOCOMHOE

OIpeielieHue 1oJa.

48 Hutonnasmatnueckass | KmaccHo- W3menunBocth. Hopma pemkuun. HacneacrBennast JeMoHcTpamusi: JaBaThb orpezeseHue KIFOYEBBIM MOHS-THSIM.
(HEXpoMocoMHas) ypouHas (reHoTUNMYECKas) W HEHACJIEACTBEHHAS MyTaIiH, MOTU(pHKa- HaspiBaTh pa3nuuHble BUIbI K3MEHYUBOCTH; YPOBHU
HaCJICACTBCHHOCTb. (MOI[I/Iq)I/IKaHI/IOHHaH) H3MEHUYNBOCTh. KoMOMHaTHBHAS IUMOHHAasA U3BMCHYHN-BOCTbD. HU3MCHCHMS I'CHOTHUIIA, BUJIBI MyTaIII/Iﬁ. HpI/IBO,Z[I/ITb

Y MyTallMOHHasi U3BMEHUYUBOCTh. MyTauuu TPUMEPBI Pa3HbIX THIIOB KIACCU(PHUKA-IIUN MyTaIllU.
Knaccugukamus Mmyranuii : mo xapaxTe-py OnuceIBaTh NPOSBIEHUE CBOMCTB MYTALIUH.
TIPOSIBIICHUS: TOMUHAHTHBIC U perie-CCUBHBIE; 110

MECTY BO3HUKHOBCHUS: TEHEPATHBHEIC U COMAaTHYC-

CKHE; 110 YPOBHIO BOSHUKHOBCHUS: TEHHEIC,

XPOMOCOMHBIC, TCHOMHBIE.

49 I'eneTmueckoe Knaccao- I'eneparuBHble MyTanun. HacieacTBeH-Hble 3a00neBa-| lemoncTpamus: JlaBaThb omnpezeneHue KIFOYEBOMY ITOHS-THIO -
OTIpe/IeIICHHUE TI0JIa. ypouHas HUs. XpOMOCOMHEIE 00s1e3HU. [ eHHBIe 00e3HN. HaCIICICTBCHHBIC OOJIC3HH | HACIICACTBEHHBIE 3200JICBAHMUS.

JL..p. Ne6. Pemenue Meps po-(pHUIaKTHKY HACIEACTBEHHBIX 3a00JIeBa- YyeJloBeKa. OOBSICHITH IPUYUHBI HACTIEICTBEHHBIX 3a00JIeBaHUN
3JIeMEHTapHbIX HU genmoBeka. J[MarHOCTHKA U JIeUeHHUe myTaiuy. JlabopaTtopHasi| genoBeka. OGOCHOBBIBATH 11€7I€CO00PA3HOCTh
TCHCTHUYCCKUX 3a/1a4. HaCJICACTBCHHBIX aHoMaJnii oOMeHa BCIIICCTB. pa60Ta: BBISIBJICHHUEC 3alpeCIICHUA B HCKO-TOPBIX CTpaHax Ons3-
Texymuii HHCTPYKTax HesxenarenbHOCTh POJICTBEHHBIX OpakoB. Meauko- HCTOYHHUKOB MyTare-HOB B| KOPOACTBEHHBIX OpakoB. BBIABIATE HCTOUHHKOB
no I1Th. TeHETHYECKOEe KOHCYIbTHPOBaHUE. 3HAUCHUE OKpY KarolieH cpene MyTare-HOB B OKpYXaloIei cpee (KOCBEHHO)
TE€HETUKHU JIJISI MEUIIMHBI. (KOCBEHHO) M OIleHKa

BO3MOJKHBIX TIOCIIE/ICTBUI

WX BIIVSIHUS Ha OPTaHU3M.

50 W3meHunBOCTS. Camocrosre | I'eneruxa. ['enorun. I'ens (asurenbHble, JlaBaThb ornpezeneHue KIFOYEBBIM MOHS-THSIM.

JIbHAS HeayenbHbIe). ['eTeposurora. ['omo3u-roTa. [IpuBoauTE  NPUMEpPHI PELIECCUBHBIX M JOMHHAHTHBIX

N3menunBocts. HacnencrseHHOCTH
Jlokyc. [Ipu3Hak (ZOMHHAHTHBIH, PELECCHBHBIN)
®Denotun. MeHaenb — 0CHO-BOMOJIOXKHHUK F€HETUKH.

MIPU3HAKOB. XapaKTepu30BaTh CYIIHOCTh OMOJIOTH-
YEeCKUX IPOLIECCOB HACIEACTBEHHOCTH U N3MEHYUBOCTH.
OOBsICHATH 3HaUCHNE THOPUI0JIOTYECKOTO0 METO/IA.
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Kaaccno-
ypouHast

Ne patora / JdeMoHcTpanus,
o/ Tema ypoka CAMOCTOSITE JJIeMeHTBI COepPKAHUS JabopaTopHbIe U ILitannpyemble pe3yJbTaThl
bHAs NpaKkTH4YecKue padorsl TpeOoBaHus K yPOBHIO NOATOTOBKH
padora
51 Buas! myTanuii. Knaccro- I'n6pun. 'mbpuansanus. JJoMuHIpO-BaHUE JdeMoHcTpaums: JlaBatp omnpeneneHne KI4eBbIM TOHA-THSM.
ypouHas .MoHornbpuznHoe CKpeIuBaHue MOHOTHOPHIHOE CKpe- 3ammceIBaTh 0003HAUYCHHS JOMUHAHT-HBIX U pe-
Yuctele nuHAN. ANBTEPHATHBHBIE TPH3HAKU IIMBaHNE; HETIOJTHOE LIECCUBHBIX TCHOB, TOMO3HUTOT ¥ T'€TETO3UTOT.
ropoxa. [mOpugonornueckuii  METOX M3y4eHHS JIOMHUHHPOBaHHE. PackpeiBaTh CyIIHOCTH THOPHIOIOTH-YECKOTO Me-
HACJIEJCTBCHHOCTH. Y CIIOBHS NPOSBICHHSI IOJHOTO JlaGopaTopHas pa6ora: | Toma. XapaKkTepH30BaTb MOHOTHOPHIHOE
JIOMHUHUPOBaHHUS. cocTaBJIeHUe NpocTeluX| ckpemBanue. COCTaBISITE CXEMBI TIpoliecca 00paso-
3aKoH ¥ npaBuiIa: 3aKOH JOMMHUPO-BAHUSA (3aKOH CXEM CKpeIIUBaHHUS. BaHMs «YUCTHIX» TaMET; €AUHO00pa3us THOPHIOB
eAnHO00pa3us). 3aKOH paclienIeHHUs. Peienne aneMeHTap-HBIX | TIEPBOTO MOKOJICHHUST; 3aKOHA PACIIEIUICHHUS]; HETIOJIHOTO
CTaTUCTUYECKUI XapaKTep 3aKOHOB. TCHCTHUYCCKUX 3a1a4. JOMHHU-POBAaHUA. O6’LHCH}ITL IUTOJIOTHYCCKUC
OCHOBBI TIPOSIBIICHUSI BTOPOT'0 3aKkoHa MeHens
(pacmerienust). CocTaBIsTh CXEMY 3aKOHA
pacuIeIUICHHS.
52 [MpyanHBl MyTanui. Camocrosare | JurnbpuaHoe CKpeIBaHue JemoHcTpanus: JlaBaThb omnpezeneHue KIFOYEBOMY ITOHSA-THIO -
ComarHnyeckne u JIbHAS LluTonorniyeckue OCHOBBI POSIBICHUS TPETHETO JTUTrHOpUaHOE CKpe- JUTHOPUIHOE CKPEIBAHUE.
reHepaTUBHbIC 3akoHa MeHpens. muBanue; Jlaboparopuasi| PaccunThIBaTh YMCIIO TUIIOB TaMET M COCTABIIATh
MYyTanum. YcnoBus BBINIOJHEHUS TPETHETro 3aKoHa MeHerns padoTa: cocTaBieHHe pemerky Ilennera.
(He3aBUCHMOT0 KOMOMHHMPOBA-HUA): pacIojoKeHHe MPOCTEHIINX CXEM OOBSICHATD LIUTOJIOTUUECKUE OCHOBBI TPETHETO 3aKOHA
TEHOB B Pa3HBIX TOMOJIOTHYHBIX XpPOMOCOMaX, OTCYTC- | ckpemuBaHus. Pemenne | MeHzaens (3aKoHa HE3aBUCHMOTO KOMOMHHPOBAHHS);
TBUC B3aHMO}1€ﬁCTBHH MECXKYy '€HaMu. Ocobernoctu 3JIEMECHTapP-HbIX OOOCHOBBLIBATH OCHOBHBIE IOJIOXKEHHS TPETHEro 3aKOHA
pacleIieHnst 110 TeHOTH-TTY ¥ (heHOTHITY. TeHETUYECKHX 3a/1au. MeHzens (3aKoHa He-3aBUCHMOTO HACJIEIOBAHUS
3aKOH HE3aBHCHMOT'0 KOMOMHHUPOBAHUS. MPU3HAKOB).
YHUBepcalbHbIM XapakrTep.
53 O6o0mmaromuii ypox. Camoctosare | ['pymma cuemenus. [ eHeTHUeCKHe KapThl. JemoHcTpamus: JlaBaTh omnpeneseHne KIF0UEBbIM MTOHS -THIM.
OCHOBBI TeHETHKH. JIbHAs Kpoccunrosep. Moprauuast. [lepekpect. CriermieHHOE| TEPEKpPecT XPOMOCOM, OOBACHATD MEXaHU3M HaPYIICHUS CLEIUICHHS TCHOB.

HacJIeJ0BaHKe. Y CIOBUSI MPOSBICHUS 3aKOHA
CLETJICH-HOTO HAacJIe0BaHUs. 3aKOH CLEIIIEHHOTO
HaclIeI0BaHMs TEHOB.

3akoH T.Moprana. XpoMocoMHasi Teopusi Ha-
CIIEJICTBEHHOCTH.

CHCIIJICHHOC HACJICI0-
BaHUC.

OOGOCHOBBIBATH IIUTOJIOTHYECKHE OCHOBBI MTPOSIBICHUS
3aKOHa CLEIUIEHOT0 HAcJIeI0BaHUs.
XapakTepHu30BaTh MMOJIOKEHHS XPOMO-COMHOMN TEOPUH
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Kaaccno-

ypouHasi
Ne patora / JdeMoHcTpanus,
o/ Tema ypoka CAMOCTOSITE DJIeMeHThI COePKAHMS JIaGopaTopHbBIE I[nanupyembie pe3ybTaTh
bHAs NpaKkTH4YecKue padorsl TpeOoBaHus K yPOBHIO NOATOTOBKH
padora
54 Metonsl nccienoBaausa | Kmaccao- N3menuuBocts. Hopma pemxiun. Hacnencreennas JdeMoHcTpaums: JlaBaTh omnpenenaeHue KIIOUEBbIM TOHS -THSIM.
TCHETHKH YeIIOBEKa. ypouHas (reHOoTHTIIMYECKAs) W HEHACIICCTBEHHAS MyTaIH, MOIu(pHKa- HaszpiBate pa3niaHbIe BUIBI H3MEHYUBOCTH; YPOBHU
(MomudukanmnonHas) n3MeHINBOCTh. KOMOMHATHBHAS | ITMOHHAS M3MEHYU-BOCTh. | W3MEHEHHUS TeHOTHUIA, BUABI MyTanuii. [IpuBoanTh
U MyTallMOHHAS H3MECHINBOCTH. MyTanun TIPUMEPHI pa3HBIX TUIOB KIacCH(UKA-TINH MyTaIHi.
Knaccugukamnus Mmyranuii : mo xapakTe-py OnuceIBaTh NPOSBIEHUE CBOMCTB MYTALIUH.
MPOABJICHUA: JOMUHAHTHBIC U PELEC-CCUBHBIC; 110
MECTY BOSHUKHOBCHUA: TCHEPATUBHBIC U COMATUYC-
CKHC; 110 YPOBHIO BOSBHUKHOBCHHS: TCHHEIC,
XpPOMOCOMHBIC, TCHOMHBIC.
55 I'eneruka u 3m0poBbe. | Camoctosite | ['eHeparuBHble MyTauuu. HacneacTBeHn-Hele 3a0oneBa-| JleMoHcTpamus: JlaBath omnpe/elieHUe KIYEBOMY MOHA-THIO -
JIbHAsT Hus. XpoMOCcOMHBIE OoJie3Hu. [ eHHbIe 60Ie3HU. HacJeCTBEHHbIC OOJIC3HU | HACIIEACTBEHHBIE 3a00IEBaHMSI.
Mepsl ipo-(pUIaKTHKK HACIIEACTBEHHBIX 3a00JIeBa- YyeJIoBeKa. OOBACHSITH MPUYHHBI HACICJACTBEHHBIX 3a00JICBaHUI
HUH demoBeka. J[MarHoCTHKa U JICUCHHUE myTanun. JlabopaTopHasi| genmoBeka. OOOCHOBBIBATH 1I€TIECOO00Pa3HOCTh
HACIICJICTBEHHBIX ~aHOMAaJIMii OOMEHa BEIIECTB. pa6ora: BEISIBICHHE 3aIpeneHns B HeKO-TOPBIX CTpaHax Oims3-
HesxenatenbHOCTH pOICTBEHHBIX OpakoB. MeauKo- HCTOYHHKOB MyTare-HOB B| KOPOACTBEHHBIX OpaKoB. BEIABIATE HCTOUHIKOB
TEeHETUYECKOEe KOHCYIbTHPOBaHUE. 3HAUCHUE OKpY’KaloIIeH cpeae MyTare-HOB B OKpYyKalomiei cpese (KOCBEHHO)
TEHEeTUKH JIJISI MEIUIIUHBL. (KOCBEHHO) | OIIeHKA
BO3MOJKHBIX MTOCIEICTBHMA
HX BJIWAHWUSA HA OPraHnU3M.
56 ITpobaemsr Knaccao- I'enepatuBHble MyTanuu. HacnexcTBeH-Hble 3a0071eBa-| JleMoHcTpamusi: JlaBath omnpe/e/ieHHue KIYeBOMY MOHSI-THIO -
TeHEeTHYECKON ypouHast HUsS1. XpOMOCOMHBIEe 60s1e3HHU. [ eHHbIe 60Ie3HH. HacJIeICTBEHHbIE OOJIE3HM | HACJIeZCTBEHHBIE 3a00ICBaHUS.
0€30MacHOCTH. Meps po-(pHUIaKTHKY HACIEACTBEHHBIX 3a00sIeBa- YyeJoBeKa. OOBSICHITD IPUYUHBI HACTIEICTBEHHBIX 3a00JIeBaHUN
JL.p. No7. BwisiBneHue HUH denoBeka. /JluarHocTuka u JiedeHue myTanuu. JJaGoparopuasi | yenoBeka. OG0CHOBBIBATH 11€1€CO00PA3HOCTD
HCTOYHUKOB HACJIEICTBEHHBIX aHOMAaJIMil OOMeHa BEIIECTB. padoTa: BeIsBICHUE 3anperieHns B HEKO-TOPBIX CTpaHax OJn3-
MYTarc¢HoB B HexenaTenbsHOCTD POACTBCHHBIX 6pa1<013. Me}lI/IKO- HNCTOYHHUKOB MYTare-HOoB B| KOPOJACTBECHHBIX 6paKOB. BEISBIATE HCTOYHHUKOB
OKpY’Karomien cpee TCHETUYECKOEC KOHCYIbTHPOBAaHUE. 3HAUCHUE OKpYIKaloIIeH cpese MyTare-HOB B OKpYKaroIiei cpesie (KOCBEHHO)
(KOCBEHHO) H OIICHKA TE€HETHKH JIJIs1 MEIULIUHBI. (KOCBEHHO) H OILICHKA
BO3MOIKHBIX BO3MOJKHBIX MOCIEICTBHIMA
MOCTICICTBUI X WX BIIVSIHUS Ha OPTaHU3M.
BIIMSIHASL HA OPTaHU3M.
Texymuii ”HCTpYKTaXk
mo I1Th.
57 O6o0mmaromui ypox. CamocTosTe
I'eneTuka 4yesoBeka. JIbHAs
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Kaaccno-

ypouHast
Ne patora / JdeMoHcTpanus,
o/ Tema ypoka CAMOCTOSITE DJIeMEeHTbI COojlepP KaHuUS JabopaTopHble U IInanupyemble pe3yJibTaThbl
bHAs NpaKkTH4YecKue padorsl TpeOoBaHus K yPOBHIO NOATOTOBKH
padora
58 OCHOBHBIE METO/IBI Kimaccuo- OpomamanBanne. Cenexmust. Copt. [Topona. Illtamm. | lemoHeTpanusi: 1eHTps] JaBaTh onpenencHne KITFOUYEBBIM MOHS -THSM.
CEJIEKLINH U ypouHas enu u 3amauu cenek-uun. OCHOBHBIC METO/IBI: MIPOMCXOXKIC-HHS XapakTepHu30BaTh MMOJIOKEHHS YUSHHS O IEHTpaxX
OHMOTEXHOIOTHH. JlocTiokeHNs 1 HaTIpaBIICHHS COBPEMEHHOM CENIEKIINH. | KyIbTYPHBIX pac-TeHU;, | MPOUCXOXKACHUSI KyIbTYPHBIX pacTeHui. Ha3pBaTs 1
I'ereposuc. Yuenne H.M1.BaBmiosa o THOpUIM3a-1us, XapaKTepU30BaTh OCHOBHBIC METOIBI CETICKITHH
HCKYCCTBEHHBIH 0TOOP. pacTeHuil 1 )KHUBOTHBIX.
59 MeToapl CeIeKIIHI Camocrosare | buortexnomnorus. brnostuka. ['eHHas nHKeHEepHS. JemoHcTpamnus: JaBaTh ompenenaeHue KIOUEBbIM TOHS -THSIM.
pacTeHU. JIbHAs Knonuposanue. Tpancren-ueie opranu3msl (I'MO). HCCleIoBaHus B 61o- IIpuBOaUTE IPUMEPHI IPOMBIII-JIEHHOT'O TIOJIYYEHUS U
TEXHOJIOTHH. WCIIOJb30BaHUS MPOAYKTOB )KH3HEAECITEILHOCTH MUKPO-
JlaGoparopHasi pagora: | opraHu3MoB. Briaensts npo0aeMsl 1 TPy JHOCTH IeHHOM
aHaJIM3 U OLIEHKA WHXEHEePUU. BBIABIATH IPEUMYIIECTBO KIIOHUPOBA-HUS
9THYECKUX ac-TIEKTOB M0 CPABHEHUIO C TPAAUIIMOHHBIMU METOJIAMH CETIEKIIUH.
Pa3BUTHS HE-KOTOPBIX AHaJIN3UPOBATh U OLICHUBATh YCIEXH OMOTEXHOJIOTHH.
HCCIIEI0OBA-HUH B XapakTepHu30BaTh YCIIEXH ICHHOW WHKE-HEPHUH.
OHMOTEXHOJIOTHH.
60 MeToabl celeKInu Camocrosare | Opomamnubanue. Cenexuus. Copr. [lopona. Iltamm. | JlemoncTpaumus: ueHTpsl| JlaBath onpeaesieHue KIOYEBbIM MOHSI-THSAM.
pacTeHui JIbHAS Lenw u 3amaun cenek-1un. OCHOBHBIE METOIBI: MIPOUCXOXKIC-HHS XapakTepHu30BaTh MMOJIOKEHHS YUSHHS O IIEHTPaX
JlocTIoKeHHSI U HallpaBIICHHSI COBPEMEHHOM CEIIEKIINU. | KYIbTYPHBIX pac-TeHUH;, | MPOUCXOXKACHUS KyIbTYPHBIX pacTeHui. Ha3piBaTs 1
I'ereposuc. Yuenue H.M.BaBunosa THOpUII3a-1us, XapaKTepU30BaTh OCHOBHBIC METOIBI CETCKITHH
HCKYCCTBEHHEIH 0TOOP. pacTeHuil 1 KUBOTHBIX.
61 MeTtobl cenexuun Knaccao- buorexnonorus. buostuka. I'enHas uHxeHepusl. JlaBaTh ompeneneHue KIFOUEBbIM IOH-THSIM.
JKHUBOTHBIX. ypouHas Knonuposanwue. Tpancren-ueie opranm3msl (' MO). [IpuBOANTE MPUMEPHI TPOMEBIII-IEHHOTO TIOYICHUS U
HCTIOJIb30BaHUs MPOIYKTOB KU3HEICATSIFHOCTH MUKPO-,
OpraHu3MOB. BIenaTs mpo0ieMsl U TPYJHOCTH T€HHOM
HWHXXEHEepUU. BBISBISATH MPeUMYLIECTBO KIIOHUPOBA-HUS
110 CPABHEHUIO C TPAAULIMOHHBIMU METO/IaMU CEJIEKLIHH.
AHaAIM3UPOBATh U OLICHUBATH YCHEXH OMOTEXHOIIOTHH.
XapaKTepHu30BaTh YCIEXU I'€HHOI HHXKE-HEPUU.
62 Cenexuus Camocrosre
MHKPOOPTaHNU3MOB. JIbHAs
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Kaaccno-

ypouHast
Ne patora / JdeMoHcTpanus,
o/ Tema ypoka CAMOCTOSITE DJIEMEHTBI COJePKAHMSA JIabopaTopHbIe U IInanupyemsie pe3yJbTaThI
bHAs NPaKTHYeCKHe padoThl TpeboBaHus K YPOBHIO IOATOTOBKH
padora
63 CoBpeMeHHOE Knaccro- JemoHcTpanms: 1eHTpH]| J[aBaTh ompeaeneHNe KITIOYEBbIM HOHS-THSIM.
COCTOSTHHE H ypouHas MPOUCXOXKAE-HUS XapaKTepu30BaTh OJIOKEHUS YIEHHS O IIEHTpax
MIEPCTIEKTHBBI KyJIbTYPHBIX pac-TCHUH; | MPOUCXOXICHUA KyIbTYpHBIX pacTeHnil. Ha3piBats
OMOTEXHOJIOTHH. ruOpuIU3a-1us, XapaKTepHU30BaTh OCHOBHBIE METOMBI CENCKIINN
JLp. Ne8. AHanus u HCKYCCTBEHHEIH 0TOOP. pacTeHuil U KUBOTHBIX.
OIICHKA dTUYECKUX JdemoncTpanus:
ACIIEKTOB Pa3BUTHUL HCCcleI0BaHus B 61o-
HEKOTOPBIX TEXHOJIOTHH.
HCCIIeIOBaHUi B JlabopaTopHasi paGora:
OMOTEXHOJIOTHH. aHaJu3 U OICHKa
Texymuii UHCTPYKTa) 3TUYECKUX aC-TIEKTOB
no IITB. Pa3BUTHA HE-KOTOPBIX
HCCIIEIOBA-HUI B
OMOTEXHOJIOTHH.
64 O06o00maromuii ypox. Camocroste | buorexnonorus. buostuka. I'ennas nmxenepus. JlemoHcTpamnus: JlaBatb omnpeaeneHne KI4eBbIM TOHA-THSIM.
OCHOBBI CEJICKITNHN 1 JIbHAS Kronnposanue. Tpancren-usie opranusmsl (I'MO). HCCIIeI0BaHus B OHO- [TpuBOAUTE TPUMEPHI TPOMBIII-JIEHHOTO TOIYYSHHUS U
OMOTEXHOJIOTHH. TEXHOJIOTHH. HCIIONIb30BaHMS IPOIYKTOB JKU3HEIESITEIIbHOCTH MUKPO-
JlaGoparopHas pagora: | opraHu3MoB. BriaensaTs npo0iaeMsl ¥ TPy JHOCTH TeHHON
aHaJN3 U OIICHKa WH)XEHepUH. BBISBIATE MPEeNMYIECTBO KIIOHHPOBA-HUSA
THYECKHX ac-TIeKTOB M0 CPaBHEHHIO C TPAJAUIIMOHHBIMU METOJIAMH CEJICKIINH.
Pa3BUTHS HE-KOTOPBIX AHaM3MpOBaTh U OLIEHUBATh YCHEXH OMOTEXHOJOTHH.
HCCIIEI0Ba-HUH B XapaKTepHu30BaTh yCIIEXU I'€HHON UHKE-HEPUU.
OHOTEXHOJIOTHH.
65 OO6webnonoruueckue Kiaccho-
3aKOHOMEPHOCTH, ypouHas
H3y4aeMble Ha
KJIETOYHOM U
OpPraHU3MEHHOM
YPOBHSIX OpraHu3aluu
YKMBOW MPUPOJBL.
66 TectupoBanue. Camocrosre
JIbHAS
67 TectupoBanue Camocrosre
JIbHAS
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Knaccho-
ypouHast
Ne padora /
Tema ypoka
n/n CaMOCTOATE
JbHasA

padora

JdemoncTpanmus,
DJIEMEHTBI COJePKAHMSA JIabopaTopHbIe U IInanupyemsie pe3yJbTaThI
NpaKkTH4YecKue padorsl TpeOoBaHus K yPOBHIO NOATOTOBKH

68 HroroBoe 3ansTHE. Knaccao-
ypouHas
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1. «O6mas 6uonorus» yaeonuk st 10-11 kit obmeoOpaszoBarenbubix yupexaenuit /J1.K. bemnses, I'. M. [Ipivmut. — M.: [Ipocsemenue, 2011.

2. buonormst 5-11 kjaccel: mporpammbl Jiisi 00IIe00pa30BaTENbHBIX YYPEKICHHH K KOMIUIEKTY YYEOHHMKOB, CO3JaHHBIX IO/ PYyKOBOACTBOM B. B.
[Taceunuka/aBt. Cocrt. I'. M. [TanpaseBa. — M.: JIpoda, 2009.
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4. Meronuyeckoe nocodue «Iloypounsie Tectsl u 3aaanus» [.U. Jlepuep. Mocksa. 9KCMO, 2009.

5. TemaTtnueckoe U MOypo4yHOE MJIaHUPOBaHUE 10 Ouosoruu Kk yueonuky A.A. Kamenckoro, E.A. KpukcyHnosa, B.B. [laceunuka «buonorus. O6mas
ouonorus. 10-11 kmaccey/ T.A. Ko3noBa — M.: M3narenbcTBo «Ok3amen»,2008. — 286¢.

6. buonorus. 10 knacc: moypoussle miaansl. — Boxrorpan6 Yuunrens, 2009. — 351c.

7. «Y4eOHO — TPEHUPOBOYHBIE MaTepUabl s NOAroTOBKM yuanuxcs k EI'O». MUatemnext — uentp, 2008.

8. Myxamemkano WU.P. «Tectsl, 3amaun, ommmonpocsn»: 10 — 11 xmacest. M.: BAKO, 2006-09-07

9. IL.H. Epmakos, }0.B. Illep6atsix. buomnorus B Borpocax u otBerax. — PocroB u//1.: M3x-Bo Poct. yH-Ta, 1993. — 240c.

10. P.I'. 3asm u np. bruonorust 11t aOUTYpUEHTOB: BOIIPOCHI, OTBETHI, TECTHI, 3a1aun. — Munck: FOnumpecc, 2007. — 816¢.

11. JlaGopaTopHslii npakTHKyM. bronorus 6-11 kiace (yue6HOe 2JEeKTPOHHOE U3/IaHKE).

12. «Enunas komnexkuus Luppossix O6pazoBatenbHbIx Pecypcosy (Habop nmnppoBsx pecypcoB k yueOHukam auaun B.B. [laceunnka) (http://school-
collection.edu.ru/).

13. www.bio.1september.ru— razera «buonorus» -npunoxenune K «1 ceHTIOps.

14. http://bio.1september.ru/urok/ - Matepuas! k ypoky. Bee paboThl, Ha OCHOBE KOTOPBIX CO3/[aH CalT, ObUTH OMyOJIMKOBaHbI B razere "buomorus".

ABTOpam# caiita npojesnaHa 0ojbiinas padoTa Mo CHCTEMaTH3MPOBAHHIO MA3€THBIX CTATEH ¢ YUYETOM MIKOJIBHOW YUeOHOM MPOrpaMMBbI IO MPEAMETY
"buonorns".
15. www.bio.nature.ru — Hay4uHbie HOBOCTH OHOJIOTUU

16. www.edios.ru — Dioc — HeHTp AMCTAaHIIMOHHOTO 00pa3oBaHuUs
17. www.km.ru/education - ydeGHbIe MaTepHabl U ciioBapu Ha caiite «Kupumut u Medoauii»
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18. http://ebio.ru/ - Dnextponnsbiii yueOnuk «buosnorus». CoaepKUT BCe pas3lielibl OMOJOTHU: OOTaHHKY, 300JIOTHIO, aHATOMHUIO M (DM3HOJIOTHIO YEJIOBEKa,
OCHOBBI IIUTOJIOTUH U TCHETHUKH, IBOIFOIIMOHHYIO TEOPHIO U IKOJIOTUI0. MOXKET OBITh PEKOMEH/IOBAH YJAIIUMCS [Tl CAMOCTOSITSIIBHOM pabOTHI.

19. http://djvu-inf.narod.ru/ - anekrporHast OuOIHOTEKA

20. http://biology.ru/index.php - Caiit sBisiercs MutepreTr — Bepeueil yuebHoro kypca Ha koMnakt-ancke "Otkpeitas bronorus". Metoaudyeckue MaTepHalIbl

IIOATOTOBJICHBI COTPYAHHUKAMU CapaTOBCKOFO FOCYI[apCTBeHHOFO YHI/IBCpCI/ITCTa.

Kpurepun oueHuBanus
OuneHka yCTHOr0 OTBeTA y4aluMXxcst
Otmetka "5" cTaBuTCs B ciydae:
1. 3HaHus, MOHUMaHMUSL, TIYOMHBI YCBOCHHUS 00YJarOIIMUMCs BCero 00bEMa MporpaMMHOTO MaTepHara.
2. YMeHUs BBIJCIATH TIIaBHBIC MTOJIOKEHHSI B M3YYEHHOM MaTepHaje, Ha OCHOBaHUH (DaKTOB ¥ MPUMEPOB 0000IATh, JIeNIaTh BEIBOJIBI, YCTAHABIMBATD
MEXIPEIMETHBIE U BHYTPUIIPEAMETHBIE CBSI3U, TBOPUECKH IPUMEHSET MOTYYECHHbIE 3HAaHUS B HE3HAKOMOW CUTYaIUU.
3. OtcyrcTBUE OMIMOOK U HEOUETOB IPU BOCIIPOM3BECHUN U3YYEHHOTO MaTepuaa, Ipy YCTHBIX OTBETAaX YCTPAHEHUE OT/EIbHBIX HETOUHOCTEH ¢ TOMOIIBIO
JIONOJTHUTEIbHBIX BOIIPOCOB YUUTENs!, COOIIOACHUE KYIbTYpPbl YCTHOM peuu.
Ormerka "4":
1. 3HaHMe Bcero M3y4eHHOI0 IPOrpaMMHOI0 MaTepHaina.
2. YMeHu# BBIJIENSTH ITIaBHbIE MOJI0XKEHUS B U3y4€HHOM MaTepHalie, Ha OCHOBAaHUHU ()aKTOB U MPUMEPOB 0000111aTh, /1e1aTh BHIBO/IbI, YCTAHABINBATh
BHYTPUIIPEIMETHBIE CBSA3H, IPUMEHSTH IMOTYUYECHHbIC 3HAHUS Ha MTPaKTUKE.
3. He3nauntenbHble (HErpyObie) OIIMOKN M HEOUETHI ITPU BOCIIPOU3BEIEHNN U3YUEHHOT0 MaTepHralia, COOII0/IeHHe OCHOBHBIX IIPABUI KYJIbTYPhl YCTHON peUH.
OrMmertka "3" (ypoBeHb NPEJCTABIEHUHN, COYETAIOIINUXCS C 3JIEMEHTaMU HayYHBIX TOHATUN):
1. 3HaHue U yCBOGHHE MaTepHaja Ha YPOBHE MUHUMAIIbHBIX TPeOOBaHUN MPOrpaMMBl, 3aTPyIHEHHE IPU CAMOCTOSATEIbHOM BOCIIPOU3BEICHUH, HEO0X0AUMOCTh
HE3HAYUTEIBHOM MOMOILM IPENOAaBaTENs.
2. YMeHue paboTaTh Ha ypOBHE BOCIIPOM3BEIECHUS, 3aTPYAHEHUS IIPH OTBETAX HA BUAOU3MEHEHHBIE BOTIPOCHI.
3. Hanmuuue rpy6oi ommOKy, HECKOJIBKUX HErpyOBIX MPH BOCIPOMU3BEIEHNH H3YUYEHHOI0 MaTepHasa, He3HAaUuTeIbHOEe HECOOIIOCHNE OCHOBHBIX MPAaBHII
KYJIbTYpbl YCTHON PEYH.
Ormerka "2":
1. 3HaHMe U yCBOEHUE MaTepHalla Ha YPOBHE HUKE MUHUMAJIbHBIX TPEOOBaHUN IPOrpaMMBl, OT/IEIbHBIE MPECTaBIEHUs 00 U3YUEeHHOM MaTepHale.
2. OrcyTcTBHE YMEHMM paboTaTh Ha ypOBHE BOCIIPOU3BEACHHUS, 3aTPYAHEHUS IPU OTBETAX HA CTAHAAPTHBIE BOIIPOCHI.
3. Hanmuune HECKONBKHUX IPYObIX OIIMOOK, OOJIBIIOT0 YUCIa HErPyObIX MPU BOCIPOM3BEACHUN U3yYEHHOT0 MaTepralla, 3HaYuTeIbHOE HECOOII0IeHHE OCHOBHBIX
IIpaBWJI KyJIbTYpPbl YCTHOM pEYH.
OneHka BbINOJTHEHHS MPAKTHYECKHUX (J1200paTOPHBIX) padoT 31
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OtMmertka "S5" craBuTCS, €CIIN yUYEHUK:

1. IlpaBuIIbHO ONPEAETUII e OIBITA.

2. Bemmonnun paboTy B OJTHOM 00beMe ¢ cOOII0IeHnEM He00X0AMMOM MMOCIIeI0BaTEIbHOCTH TPOBEACHUS OIBITOB U U3MEPEHUIA.

3. CaMOCTOATENBHO U PALMOHATIBHO BBIOpAI U MOATOTOBKII /IJIs1 OIIbITAa HEOOXOAMMOE 000pyI0OBaHKE, BCE ONBITHI IIPOBEJ B YCIOBUAX U PEXKUMAX,
o0ecrneynBaroIUX MOJyYeHUE PE3yJIbTaTOB U BBIBOJIOB ¢ HAHOOJIbIIEH TOYHOCTHIO.

4. Hay4HO rpaMOTHO, JIOTMYHO onucal HaOIroAeHUs U ¢(hOpMYIMPOBAI BBIBOIBI U3 ONbITAa. B nipeacTaBieHHOM oTUeTe NPaBUIbHO M AKKYPAaTHO BBIIIOJIHUII BCE
3aIucH, TaOJIMILIbI, PUCYHKH, I'padUKH, BBIYUCICHUS U CEJall BBIBOBI.

5. IlposiBiisieT OpraHu3aoOHHO-TPYAOBbIE YMEHUS (TTOAJEPKUBAET YUCTOTY PabOUYero MecTa 1 MOPSIIOK Ha CTOJIE, SKOHOMHO HCIOJIB3YET PACXOIHbIC
MaTepuasbl).

6. DKCIIEPUMEHT OCYIIECTBIISACT 10 TUIAHY C YY€TOM TEXHUKU 0€30MacHOCTH U MPaBMII pabOTHI C MaTEepUaIaMu 1 000pyIOBaHHUEM.

OtMmertka "'4" craBuUTCS, €CIIN YUYEHUK:

1. OnBIT IPOBOAMI B YCTIOBHAX, HE 00ECIIEUUBAIOIINX JOCTATOYHONW TOYHOCTH U3MEPEHU.

2. Wnu 6bU10 JTOMYILIEHO ABA-TPU HEJl0YeTa.

3. Wnu He 6osee oHON HErpyOOil OIIMOKHY U OJTHOTO HEl0UeTa.

4. inu 3KCIepUMEHT NPOBEIEH HE MOJTHOCTBIO.

5. Wnu B onucannu HaOJIIOICHUH U3 OIBbITA JOMYCTHII HETOUHOCTH, BHIBOJIbI C/I€/IaJl HEMOJHBIE.

OtMmertka "3" craBuTCS, €CIIU YUEHUK:

1. IlpaBUIIBHO OMIPEIEINTUII IIEITh OIBITa; Pa0OTY BBIIOJIHSAET MPABIILHO HE MEHEe YeM HAIOJIOBHHY, OJTHAKO 0OBEM BBITIOJTHEHHOW YaCcTH TaKOB, YTO TIO3BOJISIET
MOJTYYHUThH MIPABUIIBHBIE PE3YIbTATHI M BBIBOJIBI 10 OCHOBHBIM, IIPUHIMITHAIEHO BXKHBIM 3a/1a4aM paOOTHI.

2. Vlnu noxpbop o0opyaoBaHusi, 00EKTOB, MaTEPUAJIOB, a TAK)Ke PAOOTHI IO HaYaly OMBITA MPOBEN C IIOMOIIBIO YUUTENSI; HIIM B XOJI€ POBEJCHUS OMBITA U
M3MepeHui ObLIN TOMYIIEHb! OITMOKH B ONTMCAHUU HAOII0IeHUH, (POpMYITHMPOBAHNUYN BBIBOIOB.

3. OnbIT MPOBOAMIICS B HEPAIIMOHAIBHBIX YCIOBHX, YTO MPUBEJIO K MOJIYUYEHHUIO PE3YJIbTATOB C OOJBIIEH MOrPEIIHOCTHIO; WIIM B OTYETE OBLITN JIOMYIICHbI B
o011l CIO’KHOCTH He OoJiee IByX OLIMOOK (B 3aMUCAX €AUHUL, U3MEPEHHUAX, B BRIYUCICHHX, rpadukax, TabIUIax, cxemax, 1 T.1.) He MPUHIUIHAIBHOTO IS
JaHHOM paboThI XapakTepa, HO MOBIUSABIINX HA PE3Y/IbTAT BHITOTHEHHUS.

4. lomyckaeT TpyOyro ommoOKy B XOJI€ KCIIepuMeHTa (B 00BsICHEHNH, B 0pOopMIIeHUU paOOThI, B COOJIFOICHUH MPABIII TEXHUKH 0€30MMaCHOCTH TIPH padboTe ¢
MarepuasamMu 1 000pyA0BaHUEM ), KOTOPAsk UCIIPABIISIETCS 1O TPEOOBAHUIO YUUTEIIA.

Otmerka "2" cTaBUTCS, €CIM YUYEHUK:

1. He onpenenu caMOCTOSTENBHO 1I€J1b OIbITA; BHIMOJIHUI padOTy HE MOJHOCTHIO, HE MTOATOTOBUII HY>)KHOE 000py10BaHUE U 00bEM BBIMOIHEHHON 4acTH pabOThI
HE M03BOJISIET CAeNIaTh IPABUIIBLHBIX BHIBOJIOB.

2. inu ombITHI, U3MEPEHUs], BBIYUCIICHUS, HAOIIOJCHHUS TPON3BOIMIINCH HETIPABHIIBHO.

3. Wnu B xo11e paboTHI M B 0TYETE OOHAPYKUIIUCH B COBOKYITHOCTH BCE HEAOCTATKH, OTMEUEHHBIE B TpeOOBaHMAX K OleHKe "3". 32



4. NonyckaeT nBe (1 6osee) rpyObie OMMOKH B XO€ SKCIIEPUMEHTA, B 00BACHEHUH, B 0(OpMIIEHUH PabOThI, B COOJIIOICHIH IPABUJI TEXHUKU 0€30MacHOCTH MPH

paboTe ¢ BemecTBaMu  000PYJI0BaHUEM, KOTOPBIE HE MOXKET HCIIPABUTh JaKe M0 TPEOOBAHUIO YUUTEIS.

OneHka caMOCTOAITEIbHBIX NHCbMEHHBIX M KOHTPOJILHBIX padoT.

Otmerka "'5" craBuTCA, €CIIM YYEHUK:

1. Beimoaun paboty 6e3 ommuboK U HEJOUETOB.

2. Jomnyctun He 0oJiee OJTHOTO HEI0UETa.

OtMmeTtka "'4" craBUTCS, €CIIM YYEHUK BHITOIHII Pa0OTY MOJHOCTHIO, HO IOMYCTHII B HEH:
2 2

1. He 6onee onHoM HErpyOoii OMIMOKK U OJJTHOTO HEJJ0YETA.

2. Vinu He Gonee ABYX HEAOYETOB.

Otmerka "3" cTaBuUTCS, €CIM YUCHUK PABUIBHO BBITIOIHUI HE MeHee 2/3 paboThl MITH TOTTYCTHIL:

1. He Goisiee nByx rpyObIX OIIMOOK.

2. Winu He Gonee otHOIM Tpy0OO M OHOM HEerpy0oi omMOKH U OJHOTO HEJOYETA.

3. Vinu He Gosee IBYX-TpexX HErpyObIX OMIHOOK.

4. Unu ogHOM HerpyOoii OMMOKH U TPEX HEI0UETOB.

5. Vnu npu OTCYTCTBUM OIMOOK, HO NMPH HATUYUU YETHIPEX-MISATH HEA0UYETOB.

Otmerka "2'" craBUTCS, €CIIN YUEHUK:

1. lomycTui uncio ommOoK U HEJ0UETOB MPEBOCXOISIIEE HOPMY, TTPH KOTOPOI MOKET OBITh BBICTaBIJICHA OlleHKa "3".

2. Nnn ecu IMMPaBHUJIbHO BBIITOJIHUI MCHEC IMOJIOBUHEBI pa6OTBI.
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