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MynuuunaasHoe 610IKeTHOe 06111e06pa3oBaTe/IbHOE YUpeKAeHue ropozia Y bsiHOBCKa « BeuepHssa (cMeHHast) mkojia Ne 7»

Pa6bouas nporpamma yuye6HOro npeamera
BUOJIOTI'US

Knaccer: 11A ®KVY UK-3, 11T" ®KVY UK-10

®dopma o6yueHMs: OUHO- 3a0UHasl.

YpoBeHb 0011iero 06pasoBaHys: cpeaHee obiee 06pa3oBaHue

VYunurenb: bakanosa O.B., Bbiciliasg KBaMpMUKalMOHHAs KaTeropus.

KonnuectBo uacoB ayautopHo: 0.5 4. B Hefeso, 17 4acoB B rof.

KosmuecTBo yacoB Ha CaMOCTOSATENIbHYIO paboTy obyuarommxcs: 0.5 u. B Hegesio, 17 yacos B rof.

KonmuecTBo yacoB Bcero mo yue6HOMY IJIaHy: 34 vaca B TO/I.

Pabouast mporpamMma paspaboraHa Ha OCHOBe TpeboBaHmii DemepasbHOrO TOCYIAapCTBEHHOTO 06pa30BaTe/IbHOrO CTaHAapTa CpegHero obIero oo6pasoBaHMs
(YTBEPXKIIEHHOTO MPUKa30M MMHMCTepCTBa obpasoBaHuMst M Hayku Poccuiickon ®@emepanyu ot 17 mas 2012 r. N 413, ¢ u3aMeHeHUSIMU U ITOIOJHEHUSIMU
BHeCeHHbIMM npuKasamu oT: 29 mekabps 2014 r. N 1645, 31 gexabps 2015 r. N 1578, 29 urous 2017 r. N 613, 24 centsa6ps 2020 roma N 519, 11 gexabps 2020
roma Ne 712, 12 aBrycra 2022 roga N 732), ¢ yuetom DenepanbHOI 06pa3oBaTe/bHON ITPOrpaMMbl CpeTHEro 0011ero o6pasoBaHus (YTBEPKIEHHO MTPUKA30M
MUHMCTEpCTBA MpocBelennst Poccuiickon ®Depeparum ot 15 mas 2023 r. N 371), ®enmepanbHoit paboueii ImporpaMmbl CpefqHero obIero o6pasoBaHus 10
npeamety 6monorus (ast 10-11 xkimaccoB), Mocksa, 2023 r. u [Iporpammbl BocrinTauus BeuepHeit (cMeHHOM) IKOJTbI Ne7.

VY absiHoBcK 2024-2025 yuebHbIii IO/,



ITnaaMpyembie pe3ynbTaThl OCBOEHMS IIPOrPaMMBI IT0 6GMOTOrUm

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHMSI IpeaMeTa «buosmorus» mocTuraloTcss B eIMHCTBE yUYeOHOM M BOCIIUTATEbHON MESITEeIbHOCTUM B COOTBETCTBUM C
TPagULIMOHHBIMY POCCUMCKUMMU COLMOKYJIbTYPHBIMM, VICTOPUYECKMMM M TYXOBHO-HPABCTBEHHBIMM II€HHOCTSIMM, NPUHSTHIMM B OOILECTBe IpaBWIaMM U
HOpMaMM TMOBeAEHMSI ¥ CIIOCOOCTBYIOT ITPOIeccaM CaMOIIO3HAHMSI, CAMOBOCIIMTAHMS ¥ CAMOPA3BUTHSI, PA3BUTYSI BHYTPEHHEN MO3ULIMY JIMYHOCTHU, TTaTPUOTHU3MA,
YBayKeHMSI K 3aKOHY ¥ IIPaBOMOPSIAKY, UYeJOBEKY TPYAA M CTapllIeMy ITOKOJIEHUIO, B3aMMHOTO YBa)KEHMsI, OEPEKHOI'O OTHOIIEHMS K KYJIbTYPHOMY HacCaequio U
TpaguLMsIM MHOTOHAIIMOHAJIbHOTO Hapoaa Poccuiickon Deneparivm, MpuUpoAe M OKPY’KaIOIIEeN cpee.

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHMSI yueOHOro IpemmMera «bBuosorus» oTpaskaloT TOTOBHOCTb M CIIOCOOHOCTb OOYYalOIIMXCS PYKOBOJICTBOBAThCS
chopMMPOBAHHON BHYTPEHHEN TMO3UIMEN JUYHOCTY, CUCTEMOM I[€HHOCTHBIX OpPMEHTAllMii, TMO3UTMUBHBIX BHYTPEHHUX YOEXAEHMI, COOTBETCTBYIOIINX
TPaIUIIMOHHBIM IIEHHOCTSIM POCCUIICKOT'O OOIIECTBA, PACIIMPEHME SKUSHEHHOI'O OIIbITA M OIbITA AESITEJIbHOCTH B IIPOIIECCe Peaam3alyy OCHOBHBIX HallpaB/IeHUNI
BOCIUTATEIbHOW IeITeJIbHOCTY, B TOM UMCJIE€ B YaCTHU:

1) rpa>kmaHCKOro BOCIUTAHMUS:

copMMpPOBaHHOCTD I'PAXKIAAHCKON MO3UIIMM OOYYAIOIIErocst Kak akTMBHOTO M OTBETCTBEHHOTO WiIeHa POCCUICKOTO OOIIeCTBa;

OCO3HaHMe CBOMX KOHCTUTYLMOHHBIX ITPaB M OOS3aHHOCTEN, YBasKeHMe 3aKOHA U ITPaBOIIOPSIIKa;

TOTOBHOCTb K COBMECTHOV TBOPUYECKOW JIeSITeJTbHOCTU MPU CO3AAaHMM YUEOHBIX IMPOEKTOB, pelleHny yYeOHbIX M MTO3HABaTeNbHbBIX 3a/1a4, BBIITOJTHEHUN
6GMOJIOrMYECKUX IKCIIEPVIMEHTOB;

CITOCOOHOCTD OMpPeAESITh COOCTBEHHYIO MO3UIIMIO TI0 OTHOLIEHNIO K SIBJIEHMSIM COBPEMEHHOM JXKM3HU U OOBSICHSITD €€;

YMEHME YUYUTHIBATH B CBOUX [EMCTBUSX HEOOXOIMMOCTh KOHCTPYKTMBHOI'O B3aMMOIEMCTBMUS JIIOJIEN C PasHbIMM YOEXKIEHUSIMM, KYJIbTYPHBIMU
IIEHHOCTSIMU U COLMAJIbHBIM TIOJIOSKEHVEM;

TOTOBHOCTb K COTPYIOHMUYECTBY B IIPOIECCE COBMECTHOI'O BBIIOJHEHMSI YUYeOHBIX, ITO3HABATEJIbHBIX M MCCJIETOBATEJIbCKUX 3a1ay, YBasKUTEIbHOE
OTHOIIIEH)E€ K MHEHUIO OINIIOHEHTOB MPY OOCYKIEHNY CIIOPHBIX BOITPOCOB OMOJIOTMYECKOTO COIEeP KaHNs;

T'OTOBHOCTb K IT'YMAaHUTAPHOM ¥ BOJIOHTEPCKOM IESATEIbHOCTH;

2) MaTpUOTUYECKOTO BOCIIUTAHMUS:

cOpPMUPOBAHHOCTD POCCUMCKONM I'PAKIAHCKON MAEHTUYHOCTM, IIATPUOTU3MA, YBAasKEHNSI K CBOEMY HapoIy, YYBCTBA OTBETCTBEHHOCTH neper PomyHoi,
TOpJIOCTHM 3a CBOV Kpai, CBOIO PonyHy, CBOM SI3bIK U KYJIbTYPY, IMPOIIJIOe ¥ HACTOsIIIIee MHOTOHAIIMOHAJIbHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIILIeH)Ee K IIPUPOAHOMY HaACIeAUIO U MaMSITHUKAM ITPUPOIbI, TOCTIKeHusIM Poccuu B Hayke, UCKYCCTBe, CIIOPTe, TeXHOJOTUSIX, TPYIE;

CITOCOOHOCTDH OIIEHMBATh BKJIAJ, POCCUMCKUX YUEHBIX B CTAHOBJIEHME M Pa3BUTME OMOJIOTMM, TIOHMMAaHMe 3HAuUeHMs] OMOJIOTMYM B MO3HAHMM 3aKOHOB
MIPUPO/IbI, B SKU3HM UeJIOBEKa ¥ COBPEMEHHOTO O0I11IeCTBa;

uaeliHasi yOeXKIEHHOCTDb, TOTOBHOCTb K CJTyskKeHMio OTeuecTBY 1 €ro 3aliyuTe, OTBETCTBEHHOCTD 3a €ro Cyaboy;

3) IyXOBHO-HPABCTBEHHOT'O BOCIIUTAHMSI:

OCO3HaHMe AYXOBHbBIX IIEHHOCTEN POCCUICKOTO HApO/Ia;

copMMpoBaHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STUUYECKOTO TTOBEIEHMST;

CITOCOOHOCTD OIEHMBATb CUTYAILMIO U MIPUHUMATb OCO3HAHHbIE PeIleHNsI, OPUEHTUPYSICh Ha MOPaJIbHO-HPAaBCTBEHHbIE HOPMBI U I€HHOCTH;

OCO3HaHMe JIMYHOTO BKJIa/ia B MTOCTPOEHME YCTOMUYMBOTIO OYIYIIIETO;

OTBETCTBEHHOE OTHOIIIEHME K CBOMM POAMTESISIM, CO3/IaHMIO CEMbM Ha OCHOBE OCO3HAHHOI'O MPUHSTUS LIEHHOCTE! CEeMEeMHOM KMU3HU B COOTBETCTBUM C
TpaguiusaMu HaponoB Poccun;

4) 3CTeTMYeCKOro BOCIIUTAHMS:



3CTeTMYECKOe OTHOIIIeHVEe K MUPY, BKJTIOUAst 3CTETUKY ObITa, HAYYHOT'O M TEXHMYECKOTO TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIIEHMIA;

MMOHVMaHMe 3MOIMOHAJIbHOTO BO3[E/CTBUS JKMBOM MIPUPOJIBI U €€ IIeHHOCTH;

TOTOBHOCTb K CAMOBBIPAK€HMIO B pa3HbIX BMIAX MCKYCCTBA, CTPEMJIEHNME ITPOSIB/ISITh KAUECTBA TBOPUECKON JIMIYHOCTH;

5) busnueckoro BOCIIUTaHMSI:

MOHMMaHMe ¥ peaju3alysl 30OPOBOTO M OesomacHOro ob6bpas3a >KuM3HM (300pOBOe MUTaHMe, COOJIOJeHMe TUTMEeHMYECKUX TPaBWI U HODPM,
CcOAIAaHCUPOBAHHBIN DPEKMM 3aHSATUM UM OTAbIXA, pEryssipHasi Gu3nyeckass aKTUMBHOCTb), OGEPEKHOTO, OTBETCTBEHHOTO ¥ KOMIIETEHTHOT'O OTHOILIEHMS K
COOCTBEHHOMY (M3MUYECKOMY U IICUXNYECKOMY 3[I0POBbBIO;

MMOHMMaHMe [[EHHOCTY TTPaBWI MHAMBUIYAIbHOTO ¥ KOJUIEKTMBHOTO 6€30MacHOro TIOBeIeHNS B CUTYALMSIX, YTPOSKAIOLIMX 300POBbIO U KU3HU JTIOAEN;

OCO3HaHMe MOCeACTBUN Y HETIPUSITIIE BPEAHBIX MPUBBIUEK (YIOTPeOIeHNS aIKOT0JIsI, HAPKOTUKOB, KypeHMs);

6) TPyIOBOTO BOCITUTAHMS:

TOTOBHOCTb K TPY/ly, OCO3HaHMe IIeHHOCTM MacTepCTBa, TPYLOII001e;

TOTOBHOCTD K aKTUBHO I€SITEJIbHOCTY TEXHOJIOTMYECKOI M COIMaIbHO HAallPaBJIEHHOCTHM, CIIOCOOHOCTb MHUIIMMPOBATD, IVIAHUPOBATD ¥ CAMOCTOSITESTbHO
BBITIOJTHSATh TaKYIO JIEeSITeJIbHOCTb;

MHTEpeC K pasauyHbiM chepam MpodhecCrOHaTbHON AesiTeTbHOCTY, YMEHME COBEepIaTh OCO3HAHHBIN BbIOOp Oymyliei mpodeccun M peann3oBbIBATD
COOCTBEHHbIE KM3HEHHbIE TJIaHbI;

TOTOBHOCTD U CITOCOGHOCTh K 06pa30BaHMIO M CaMOOOPa30BaHMIO Ha MPOTSIKEHUY BCEI SKU3HM;

7) 9KOJOTMYECKOTO BOCITUTAHMUS:

9KOJIOTMYECKH 11eJ1eCO00pa3HOe OTHOIIIEHNE K TPUPOE KaK MCTOYHUKY KU3HM Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHMS;

TIOBBIIIIEH)E YPOBHS 3KOJIOTMYECKOV KYJIbTYPbI: MPUOOpETEeHNe OIbITa IJIAHMPOBAHMUSI TMOCTYIKOB M OIEHKM UX BO3MOSKHBIX TOCJIEICTBUM IJISI
OKPY>KaIOIIIeN Cpefbl;

OCO3HaHMe TJI00AJIbHOIO XapaKTepa 3KOJOTUYECKMX MTPODOIIEM U TTYTEN UX PEIIeHMUST;

CITOCOGHOCTDh MCIOJIb30BaTh MpPHOOpeTaeMble MPY U3yYeHUM OMOJOTMM 3HAHUS M YMEHMsI MpU pellleHuu IMpobJeM, CBSI3aHHBIX C PALMOHATbHBIM
IPUPOZOIOIb30BaHNeM (COOJIOIeHIe TTPaBM MOBeJeHNMsT B TIPUPO/ie, HallpaBJeHHbIX HA COXPaHEHMe PAaBHOBECHUSI B 9KOCUCTEMAX, OXpaHy BUIIOB, SKOCUCTEM,
61ocdepnl);

aKTMBHOE HEINpUSITHE OENCTBUIA, MPUHOCSIINX BPeHd, OKPY’KAIOIIEN MPUPOIHOM Cpele, YMEHME IMPOTHO3MPOBATh HEOIArONMpPUSITHbIE SKOJIOTMUYECKUE
MOC/IEeACTBUS TIPEATIPUHMMAEMbBIX ECTBUIA U TIPEIOTBPAILATh UX;

HaJIM4ye pasBUTOrO SKOJOTUUYECKOTO MBIIUIEHMS, 3KOJOTMYECKON KYJIbTYPhI, OIbITA [ESITeJbHOCTM 3SKOJIOTMYECKON HaMpaBJIeHHOCTY, YMeHUS
PYKOBOJICTBOBATbCSI MMM B ITIO3HABaTe/IbHOM, KOMMYHUKATMBHOM M COLMAJIBHOM TMPAKTMKE, TOTOBHOCTM K YUYaCTUIO B IPAKTUUYECKON HesATeIbHOCTU
9KOJIOTMYECKON HAIIPaBJIeHHOCTH;

8) 1leHHOCTY Hay4YHOTO MMO3HAHMS:

c(opMIPOBAHHOCTb MMPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKM U OOIIIECTBEHHOM MTPAKTMUKY, OCHOBAHHOT'O Ha AMAJIOTe
KYJIbTYD, CIIOCOOCTBYIOIIEI0 OCO3HAHUIO CBOETO MeCTa B MOJIUKYJIbTYPHOM MUDE;

COBEPIIIEHCTBOBAaHME SI3bIKOBOV U UNTATEIbCKOM KYJIbTYPBI KaK CPEACTBA B3aMMOIEICTBUSI MEXAY JIIOObMMU U TTO3HAHMSI MUDA;

MOHMMaHMe crenuduky 6MoIorMM KaK HayKy, OCO3HaHMe e€ poyiu B (opMMUPOBaHMM PaAlMOHAIIBHOTO HAYYHOTO MBIIUIEHUS, CO3JaHMUM 1I€JIOCTHOTO
TpefcTaBieHnss 06 OKPY)KAIOIIEM MMpe KaK O €OVHCTBE MPUPOJbI, YeJIOBeKa M 06IecTBa, B MO3HAHUM TPUPOIHBIX 3aKOHOMEPHOCTEN U pelleHuy MpobsieM
COXpaHeHUs MPUPOTHOTO PaBHOBECHS;



yOeXAEHHOCTb B 3HAUMMOCTY OMOJIOT MY [IJISI COBPEMEHHOM IIMBWIN3ALMN: 0OecrieueHs HOBOTO YPOBHS Pa3BUTYSI MEIUIIMHbBI, CO3IaHNUS TIEPCIIEK TMBHBIX
OGMOTEXHOJIOTUIA, CIOCOOHBIX pelllaTh PecypcHble Mpo6JieMbl PasBUTHSI YeJIOBEUECTBa, MOMCKA ITyTel BbIXOIA M3 IVIOOAJbHBIX SKOJIOTMUYECKUX IpobJeM U
obecrieueHns Iepexo/ia K yCTOMYMBOMY PasBUTHIO, PalIMOHAIbBHOMY MCITOIb30BaHMIO IIPUPOIHBIX PECYPCOB U (POPMUPOBAHNMIO HOBBIX CTAHAAPTOB JKMU3HU;

3aM{HT€PEeCOBAHHOCTD B IOJYYEHUM OMOJIOTMUECKMX 3HAHUI B LIeJISIX MTOBBILIEHNST 001N KYJIbTYPhl, eCTECTBEHHO-HAyYHOJ IPaMOTHOCTM KaK COCTaBHOM
yacTy (PyHKIMOHATBHONM TPaMOTHOCTH OOyYarommXcst, GopMupyemMon Ipyu M3yuyeHnm 61oJIoTun;

MMOHMMaHMe CYIITHOCTY METOIOB ITO3HAHMsI, ICIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTh MCITOJIb30BaTh ITOyYaeMble 3HAHMS OJIS1 aHaIu3a U
OOBSICHEHMST SIBJIEHUI OKPYKAIOIIEro MuUpa U IMPOUCXOASIINX B HEM M3MEHEeHM, YMeHMe NelaTb 0O0CHOBAaHHbBIE 3aK/IIOUEHMS] HA OCHOBE HAay4YHbIX ()aKTOB U
MMEIOIIMXCST JAHHbBIX C 11eJIbI0 TOJTYUeHMs JOCTOBEPHbBIX BhIBOJIOB;

CITOCOOHOCTDH CaMOCTOSITEIbHO MCITOIb30BaTh OMOIOrMUYeCKye 3HAHWS [IJIs pelieHus TpobJieM B peasibHbIX SKM3HEHHBIX CUTYaLMSIX;

OCO3HaHMe IIEHHOCTM Hay4YHOM IeSITeJIbHOCTM, TOTOBHOCTb OCYILECTBJISITh IIPOEKTHYIO U MCC/Ie0BaTE/IbCKYIO MeITeIbHOCTb MHAMBUAYAJIbHO U B IPYIIIIE;

TOTOBHOCTD ¥ CITOCOOHOCTD K HEITPEPHIBHOMY 0OPa30BaHMIO 1 CaMOOOPa30BaHNIO, K aKTMBHOMY ITOJTYYEHIMIO HOBBIX 3HAHMI 11O OMOJIOTUM B COOTBETCTBUN
C >KM3HEHHbIMM MOTPEOGHOCTSIMM.

MeranpenmeTHbIe pe3y/IbTaThl OCBOEHMS YUEOHOTO IpeaMeTa «buosorus» BKIIOYAIOT: 3HAUMMble IS GOpPMUPOBAHMSI MUPOBO33PEHMST 00YUaAIOIIMXCS
MEXKIUCIUILIMHApHbIE (MEKIIpeIMeTHbIe) OOIIeHayUHble MOHSATHS, OTpaskalollye IeJIOCTHOCTb HayUHOM KapTMHBI Mupa U crelubuKy MEeTONOB IO3HaHMSI,
MCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BeIleCTBO, SHEPIys, IBJIEHNE, ITPOIeCC, CUCTeMa, HAyYHbIN (PaKT, TPUHIIAII, TUTIOTe3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
ucceqoBaHNe, HabJoAeHe, u3MepeHe, SKCIIePUMEHT U IPYTUX), YHUBepCcaabHble yueOHble AelicTBUS (ITI03HaBaTe/IbHbie, KOMMYHMKATUBHbIE, PETY/ISITUBHBIE),
obecreunBaroiye hopMupoBaHue GYHKIMOHAIbHOM I'PaMOTHOCTM M COLUMAIbHOM KOMIIETEHIIMY OOYYaIOIIMXCsI, CIIOCOOHOCTh OOYYaIOIIMXCST MCIIOTb30BaTh
OCBOEHHbIE MEXIVMCIUILIMHAPHbIE, MMPOBO33PEHYeCKe 3HaHWS M YHUBEpCa/IbHbIe YueOHbIe AeMCTBUS B IIO3HABATEIbHOM U COLIMA/IbHOM MTPAaKTUKE.

MeranpenMeTHbIe Pe3yIbTAaThl OCBOEHMSI ITPOTPAMMBbI:

OsJtajeHne YHUBEpCaJIbHbIMY YUeOHBIMM MIO3HABATEIbHBIMM T€ICTBUSIMIA:

1) 6a30BbIe JTOrMYECKME TECTBUS:

CaMOCTOSITeJIbHO (hOPMYJIMPOBATh M aKTyaIM3MPOBaTh MPOGIEMY, pacCMaTpMUBaTh €€ BCECTOPOHHE;

MCIIOJIb30BAaTh NPV OCBOEHMM 3HAHUM TMPUEMBI JIOTMUYECKOTO MbIIUIEHUS (aHajau3a, CMHTEe3a, CpaBHEHMs, Kiaccudukanyuy, o000IIeHs), PaCKpbIBaTh
CMBICJT GMOJIOTMYECKIUX TTOHSTHI (BBIEISITh UX XapaKTepHbIe MPU3HAKM, YCTAaHABIMBATD CBS3Y C IPYTUMM ITOHATUSIMMA);

OIpeeISITh LIeJIN IeITeIbHOCTY, 3a/1aBasi TapaMeTpPbl ¥ KPUTEPUM UX TOCTVKEHMUSI, COOTHOCUTD Pe3yJIbTaThl JeSITETbHOCTY C TOCTABJIEHHBIMU LIEJISIMU;

MCIIOJIb30BaTh OMOJIOTMYECKIME MOHATHUS OJIs1 OObSICHEHNS (PAKTOB U SIBJIEHMIA SKVMBO IIPUPOIDI;

CTPOUTD JIOTUUECKME PACCYKIeHUS! (MHAYKTUBHBIE, MeTyKTUBHbIE, TIO aHAJIOTUM), BBISIBJIATh 3aKOHOMEPHOCTM M MPOTUMBOPEUMSI B PacCMaTPUBAEMbIX
SIBJIEHUSIX, (OPMY/IMPOBATh BBIBOIbI U 3aK/IIOUEHMS;

MIPUMEHSITh CXEMHO-MOJIeJIbHbIE CPEeICTBA AJIS MPEICTaBIeHMs CYIIIeCTBEHHbBIX CBSI3€M M OTHOILIEHUI B M3y4YaeMbIX OMOJIOTMYECKMX OOBEKTaX, a TaKKe
MIPOTUBOPEUMII PA3HOI'O POJIA, BBISIBJIEHHBIX B Pa3IMUHbIX MH(OPMAIMOHHBIX MCTOYHMUKAX;

pa3pabaThIBaTh IJIaH peIleHus MPoOIeMbl C YUETOM aHaIM3a MMEIOIIMXCS MaTepUaIbHbIX U HeMaTepUaIbHbIX PECYPCOB;

BHOCUTh KOPPEKTUBHI B JI€SITE/IbHOCTD, OLIEHMBATh COOTBETCTBME PE3YJIbTATOB 1IEJIIM, OLIEHUBATh PUCKU IMOCJIEACTBUM IeSITe/IbHOCTH;

KOOPAVHUPOBATh U BHITIOIHATH paboTy B YCJIOBUSIX PeaIbHOTO, BUPTYAJbHOT'O ¥ KOMOMHMPOBAHHOTO B3aMMO/IEICTBS;

Pa3BUBaTh KPEaTMBHOE MbIIIIEHME TP PELeHUI KU3HEHHBIX MTPoOJIeM;

2) 6a30BbIe UCCIeA0BATEIbCKIE MEVICTBYS:

BJIa[IeTh HaBbIKaMM yUeOHO-MCC/IeIOBaTEIbCKOM U ITPOEKTHOM JIeSITeTbHOCTH, HaBbIKaMy pa3peliieHus mpobsemM, 061agaTh CIOCOOHOCTHIO ¥ TOTOBHOCTHIO
K CaMOCTOSIT€JTbHOMY ITOMCKY METOAOB peIlleHMs MPaKTUUEeCKUX 3a/1a4, IPYMEHEHMIO Pas3IMUHbIX METO/IOB TIO3HAHMS;



MCIIOJIb30BaTh Pa3/IMYHbIe BUIbI IESTETbHOCTM IO IMOJYYEeHMIO HOBOTO 3HAHMS, €r0 MHTepIpeTalyy, peodpasoBaHUIO U MPUMEHEHNIO B YUeOHbIX
CUTYyaIMSIX, B TOM YMCJIe MIPU CO3TAHUM YU€OHBIX U COIMAIbHBIX TTPOEKTOB;

(opMMpoBaTh HAyYHBIN TUIT MBIIIJIEHNS, BIaIeTh HAYYHON TEPMUHOJIOTHEN, KJTIOUEBBIMY MTOHATUSIMU U METOIAMMU;

CTaBUTDb ¥ (POPMYIMPOBATh COOCTBEHHBIE 33/1aUM B 0OPA30BATEIBHON JEATETbHOCTY Y JKU3HEHHBIX CUTYAIUSX;

BBISIBJISITD IPUYMHHO-CJIEICTBEHHbBIE CBSI3Y M aKTyaJIM3MPOBaTh 3a/ady, BbIABUTATh TUIIOTE3y €€ pellleHMs], HaXOOUTh apryMeHTbI [JIT OKa3aTe/bCTBa
CBOMX YTBEP>KAEHUM, 3a4aBaTh apaMeTpPbl M KPUTEPUM PELIeHNS;

aHAJIM3MPOBATDH MMOJTyYEHHbIE B XOJle PEelleHUs 3a1a4y Pe3ysIbTaTbl, KPUTUUECKM OI€HMBATh UX JOCTOBEPHOCTD, MMPOrHO3MPOBATh M3MEHEH)E B HOBBIX
YCIOBUSIX;

IaBaTh OII€HKY HOBBIM CUTYAaIIMSIM, OILIEHMBATh TPUOOPETEHHBIN OITBIT;

OCYILECTBJISITD 1IeJIeHAIIpaBJIeHHbIN IMOMCK MepPeHOCca CPECTB U CIIOCOOOB eMiCTBUS B TPO(ECCHOHANIbHYIO Cpeny;

yMeTb IEPEHOCUTD 3HAHMSI B TTO3HABATEJIbHYIO U MTPAKTUUYECKYIO 00JIaCTH SKU3HEIesI TeTbHOCTH;

YMETb MHTErPUPOBATh 3HAHUS U3 Pa3HbIX MIPEeIMETHbIX 00J1acTelt;

BBIIBUTATh HOBbIE UIEN, TTpejiaraTb OpUTrMHAIbHbIE TIOIXOAbI Y PEILIeHNs, CTaBUTh MTPOOJIEMbI 1 3a[auy, TOITYCKAIOIIye abTepHATUBHbIE PEIIeHMSI;

3) pabora ¢ MHbOpMAaIein:

OPUEHTMPOBATHCSI B PA3IMYHBIX MCTOUYHMKAX MHMOpMaLMM (TeKCTe y4eOHOro Imocobmsi, HayYHO-TIOMYJ/ISIPHONM JITEpaType, OMOJIOrMUeCKUX CJIOBApSX U
CIIPaBOYHMKAX, KOMITbIOTEPHbIX 6a3ax AaHHBIX, B VIHTepHETE), aHAIM3MPOBaTh MH(DOPMAIMIO Pa3IMUHbBIX BULOB 1 (GOPM ITPEICTaBIEHNS, KPpUTUYECKM OLIeHUBATh
€€ IOCTOBEPHOCTD ¥ HEITPOTUBOPEUYNBOCTD;

(dbopmMysIMpoBaTh 3aMpOChl ¥ MPUMEHSATb pPa3IMYHbie METOMAbI MPU TOUCKE ¥ OTOOpe OGMOJIOrMYecKoi MHpOpMalMy, HEOOXOAMMO [IJIS1 BbITOJHEHNS
yueOHbIX 3a7ay;

MpuoOpeTaTh OMbBIT MCIIOJIb30BaHMS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTMIA, COBEPIIIEHCTBOBATh KYJIbTYPY AaKTMBHOI'O MCIIOJIb30BaHMS
Pa3JIMYHBIX MTOMCKOBBIX CUCTEM;

CaMOCTOSITeJIbHO BbIOMPATh ONTUMAaJIbHYIO (hOopMy TpeAcTaBaeHus] 61oa0orndeckon nHbopmamnym (CXembl, rpaduKy, JuarpaMmbl, TaGIUIbI, PUCYHKU U
Apyroe);

MCITO/Ib30BaTh HAYUYHbIM SI3bIK B KayecTBe CpeAcTBa mpu pabore C Ouosornueckoii uHbOpMalyen: NPUMEHSITb XUMUYeckue, (usmuueckne u
MaTremMaTMueckue 3HaKuM M CUMBOJIbI, (GOpMYyJibl, abObpeBMaTypy, HOMEHKJATYpy, MCIIOJb30BaTh ¥ IPeoOpa3oBbIBATh 3HAKOBO-CHMMBOJIMUYECKNE CPENCTBa
HarJsIHOCTH;

BJIaJIeTh HaBbIKAMM PACIIO3HABAHMS U 3aIUThI MHGOPMAaLNK, MHGOPMALIMOHHOM 6€30MacHOCTH JIMYHOCTM.

OsBnafieHne YHUBEPCATbHBIMY KOMMYHUKATUBHBIMU AECTBUSMMA:

1) obienne:

OCYIIECTBJISITh KOMMYHMKAIIMY BO BcexX cdepax >XKM3HM, aKTMBHO y4aCTBOBAaTh B IMayiore MM OUCKYCCUM TIO CYIIECTBY OOCY>KIaeMOl TeMbl (YMeHMe
3a/1aBaTh BOIPOCHI, BHICKA3bIBATb CYKIEHMSI OTHOCUTETBbHO BBITIOJIHEHMS Ipe/jlaraeMoi 3aJauy, YUYUMThIBATh MHTEPEChl ¥ COTVIACOBAHHOCTb MO3UIIUI APYTUX
YYaCTHUKOB MaJIOTa VUJIU IUCKYCCUMN);

pacrio3HaBaTh HeBepOabHbIE CpeNCTBa OOIIEeHNs, TOHMMAaTh 3HaUeHMe COIMAIbHBIX 3HAKOB, MPEANOCHIIOK BO3SHUMKHOBEHNS KOH(MIMKTHBIX CUTYAIlNA,
YMEeTb CMSTYaThb KOH(MJIMKTBI ¥ BECTU ITePEeroBOpbI;

BJIQIETh PA3IMYHBIMM CITIOCOOaMM OOIIEHMSI M B3aMMOIENCTBUS, TIOHMMATh HaMepeHMs] OPYTUX JIIOZeN, MPOSBISTh YBAKUTETbHOE OTHOIIEHUE K
cobeceHMKY U B KOPPEKTHON hopme HOopMyIMpoBaTh CBOV BO3PasKEHMS;

PasBEPHYTO U JIOTMYHO MU3JI1araTh CBOIO TOUKY 3PEHMS C UCIIOIb30BAaHMEM SI3bIKOBBIX CPEJICTB;



2) coBMeCTHasl 1eSITeTbHOCTbD:

MOHMMATh ¥ MCIOJIb30BaTh IMPEMMYIECTBA KOMaHIHOM ¥ WHAMBUAYAJIBbHOM DPAOOTHI TMpPU pelIeHuM OMOJIOTMYeCKoii MpobeMbl, 0OOCHOBBIBATDH
HEOOXOIMMOCTD MPUMeHEHMS TPYIIOBbIX (OPM B3aMMOIEMCTBUS IIPU PellieHny yIeOHO 3a1auit;

BbIOVPATh TEMATUKY ¥ METOZIbI COBMECTHBIX IEICTBUI C YUETOM OOIIMX MHTEPECOB, ¥ BOSMOXKHOCTEN KaXKIOTO WieHa KOJIJIEKTHBA,

MIPMHMMATDh I11€JIM COBMECTHOM [IesiTeJIbHOCTM, OPraHM30BbIBaThb M KOOPAVMHUPOBATH NENCTBUS IO €€ AOCTVKEHMIO: COCTaBJSITh ILJIaH [EVCTBUIA,
pacipeesnsiTb poJi C YUETOM MHEHUI YIaCTHUKOB, OOCYKIATh Pe3yIbTaThl COBMECTHOM PaboThI;

OIIEHMBATh KAUeCTBO CBOEro BKJIA/IA M KaXKIOr0 YUYaCTHMKA KOMaHIbI B OOIIMI Pe3ysIbTaT 110 pa3pabOTaHHbIM KPUTEPUSIM;

MpeJiaraTb HOBbIE IPOEKTHI, OLIEHMBATh UEN C MMO3ULIMYM HOBU3HbI, OPUTMHAIBHOCTH, ITPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh MIO3UTUBHOE CTpPaTErMYecKoe MoBeieHe B Pa3INUHbIX CUTYaLUSIX, TIPOSIBJISITh TBOPUECTBO M BOOOpaskeHMe, ObITh MHUIIMATYBHbBIM.

OBnafieHne YHUBEPCATIbHBIMMU PETY/ISITUBHBIMMU AEMCTBUSIMMU:

1) camoopranmsanmusi:

MCITOJTb30BATh OMOJIOTMYECKYE 3HAHMS [IJIS1 BBISIBJIEHMS ITPOGJIEM U UX PEIIeHNS B KM3HEHHBIX M YUEOHBIX CUTYaLMSIX;

BBIOMpATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHMIA 1IeJIeBbIE M CMBICJIOBbIE YCTAHOBKM B CBOMX HEMCTBUSIX M MOCTYIIKAX O OTHOIIEHUIO K SKMBOM MPUPOJE,
CBOEMY 3[I0POBBIO ¥ 3A0POBBIO OKPYKAIOIINX;

CaMOCTOSITeJIbHO OCYIIECTBJIATh TO3HABATEJIbHYIO eATeJIbHOCTb, BBISIBJIATH IPOOJIEMbI, CTaBUTh U (HOPMYIMpPOBaTh COOCTBEHHbIE 3a7auu B
06pa3oBaTe/IbHON AesITeTbHOCTY U SKU3HEHHBIX CUTYaLMSIX;

CaMOCTOSITEJIbHO COCTABJISITh TUVIAH PEILIeHNs TPOOJIEMbI C YUYETOM MMEIOIIMXCSI PECYPCOB, COOCTBEHHBIX BO3MOSKHOCTEN U MTPEITOUTEHNIA;

IaBaTh OIEHKY HOBBIM CUTYaIIVSIM;

pacIIMpsiTh paMKM YUEOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MTPeIITOUTEeHNI];

IenaTh OCO3HAHHbBIV BBIOOD, apryMEHTMPOBATh €ro, 6paTh OTBETCTBEHHOCTD 3a pEIleHME;

OIIEHMBATD MTPUOOPETEHHBIN OIIBIT,

Croco6CTBOBaTh (DOPMUPOBAHNIO M TIPOSIBJIEHMIO IIIMPOKOM IPYAMUIIMY B Pa3sHbIX OOJIACTSIX 3HAHMIA, MIOCTOSTHHO TMOBBIIIATh CBOM 0Opa30BaTENIbHbBIN U
KYJIbTYPHBIN YPOBEHb;

2) CaMOKOHTPOJIb:

IaBaTh OII€HKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTUBBI B AESITEJIbHOCTh, OLIEHMBATh COOTBETCTBYE PE3YJIbTATOB IIEJISIM;

BJIaJleTh HaBbIKaMM MMO3HABATeJIbHOM pedJieKCUM KaK OCO3HAHUSI COBepIIaeMbIX NeMCTBUM Y MbICIUTEIbHBIX MTPOLIECCOB, UX Pe3y/IbTAaTOB M OCHOBAHMUIA,
MCIIOJIb30BaTh MPUEMBI pedIeKCUY JIJISI OLIEHKM CUTYaIlui, BbIOOpa BEPHOTO pellleHNs;

OII€HMBATb PUCKY U CBOEBPEMEHHO MPUHUMATD PellIeHMsI TI0 UX CHUKEHWUIO;

MIPYHMMATh MOTUBBI ¥ apT'yMEHTbI IPYTUX MPU aHa/IM3€e Pe3yJIbTaTOB JIesITeIbHOCTH;

3) npuHSITUS CebOs U APYTUX

MIPUHUMATD cebsl, TOHMMAasT CBOY HEIOCTAaTKU U TOCTOMHCTBA;

MPUHMMATh MOTUBBI ¥ apT'yMEHTbI APYTUX MPU aHa/I3€e Pe3yJIbTaTOB IesiTeTbHOCTY;

MIpM3HABaTh CBOE IMPaBO U MPaBO JPYTUX Ha OIINOKY;

pa3BMBaTh CITIOCOOHOCTH MOHMMATh MUP C TTO3UIIUY APYTOTO YeoBeKa.

[IpenmeTHBIE pe3ysbTaThl OCBOEHMS ITPOTPaMMBbI IO GMosioruy Ha 6a30BOM YPOBHE BKJIIOUYAIOT Crienybuyeckue sl yuebHOro mpeamera «buomorms»
HayuHbIe 3HAHWSI, yMEHMUSI U CIIOCOOBI IeVICTBMIA IO OCBOEHUIO, MHTEPITpeTaluy U MpeoOpa3soBaHMIO 3HAHW, BUABI JeSTeJTbHOCTY 110 MOJTyYeHMIO HOBOTO 3HAHMS
Y IPUMEHEHMIO 3HAHUM B PA3IMYHBIX YUEOHBIX CUTYAIMSIX, a TAK)Ke B PeabHbIX SKM3HEHHBIX CUTYAIUSIX, CBI3aHHBIX C OMOIOTMEN.



[TIpengMeTHbIe pe3ysibTaThl OCBOEHMS yuebHOTro rpeamMerta «buonorusi» B 11 kacce oTpaskaror:

c(hOopMMPOBAHHOCTb 3HAHUI O MECTE U POJIY GMOJIOTUYM B CUCTEME HAYYHOTO 3HaHMSI €CTECTBEHHBIX HayK, B OPMMUPOBAHUYM COBPEMEHHO €CTeC TBEHHO-
HAay4YHOM KapTMHBI MMpa M HAYYHOT'O MMPOBO33PEHMS, O BKJaJe POCCUICKUX U 3apyOeKHbIX YUEHBIX-OMOJIOTOB B pasBuUTHMe OMOJOTMM, (QYHKIMOHATHLHOM
I'PAMOTHOCTY YeJIOBEKA [IJIsl pellleHMs] SKM3HEHHBIX 3a/1a4;

yMeHMe pPacKpbIBaThb CopepykaHue OMOJIOTMUECKMX TEPMMUHOB M IOHSITUIA: SKU3Hb, KJIETKa, OpraHusM, MeTabosm3m (0OMeH BEIeCTB M IpeBpalleHue
9HEPruM), TOMeOCTa3 (CaMOperyJisauys), YpoBHEBasi OpraHm3alysl JXUBbIX CUCTEM, CAMOBOCIIPOM3BeAeHNe (PerpOayKIMs), HACAeACTBEHHOCTh, MI3MEHUYMBOCTb,
POCT U Pa3BUTHE;

yMeHMe wu3jaratb Ouosornueckue Teopuu (KJIETOYHAsi, XPOMOCOMHAsl, MYyTAal[MOHHAsl, LIEHTpaJbHAasl JOTMa MOJIEKYJIIPHOV OMOJIOTUM), 3aKOHbI
(I'. Menpens, T. Moprana, H./. BaBuwioBa) u y4yeHust (0 I[leHTpaxX MHOT00Opasus M MPOUCXOKAEHMs KyJabTypHbIX pacteHui H.W. BaBuiosa), ompenensith
I'PAHMIIBI UX TIPUMEHMMOCTH K JXKMBBIM CHCTEMAM;

yMeHMe BJIaJieTb MEeTOAAaMM HAayYHOTO IMO3HaHMS B OMOJIOTMM: HAOIOEHME UM OIMCaHMe JKMBBIX CUCTEM, IPOIECCOB M SIBJIEHUM, OpraHM3auus U
IIpOBeieHe 6M0JIOTMYECKOT0 SKCIIEPMMEHTA, BbIIBVDKEHVE TMIIOTE3bI, BbISIBJIEHME 3aBUCUMOCTY MEXKAY MCC/IENYEMbIMI BeJIMUMHAMM, OOBSICHEHME TTOJTYYEHHBIX
pe3yJIbTaTOB, MCITOIb30BAHHBIX HAYUYHbBIX MTOHSITUI, TEOPUIA ¥ 3aKOHOB, YMEHME TeJIaTh BbIBOAbI HA OCHOBAHMM MTOJTYYEHHBIX Pe3yJIbTaTOB;

yMeHMe BbIIEISITh CYIIeCTBEHHbIE TPU3HAKY BUPYCOB, KJIETOK MPOKAPUOT U 3YKAPUOT, OJHOKJIETOUHBIX ¥ MHOTOKJIETOYHBIX OPraHM3MOB, OCOOEHHOCTH
MPOIEeCCOB: OOMeHa BeIlleCTB M MpeBpalleHs SHEPTUM B KiIeTKe, (OTOCMHTE3a, TJIACTUYECKOTO M YHEPTeTUYECKOro oOMeHa, XeMOCMHTe3a, MUTO3a, Mei03a,
OIUIOZOTBOPEHMSI, PA3MHOKEHMST, MHAVBUIYAJIbHOTO Pa3BUTHSI OpraHu3Ma (OHTOreHe3);

yMeHMe TPUMEHSITb IIOJyYeHHble 3HAHUS [JIT OOBSICHEHUSI OMOJIOTMYECKMX IIPOIEeCCOB W SIBJIGHWM, IJISI TIPUHSTUS TPAKTUUECKUX peIIeHu B
TIOBCETHEBHOM KM3HU C 1IeJIbl0 obecrieueHnss 6e30ImacHOCTY CBOETO 3[A0POBbS U 3I0POBbSI OKPY’KAIOIINX JIFOAEN, COOJTI0IEHNST HOPM T'PaMOTHOTO MTOBEIEeHMS B
OKpY>KaIoIIel MPUPOIHOI Cpelle, TOHMMaHue HeOOXOAVMMOCTM MCIIOIb30BAHUST JOCTUKEHUI COBPEMEHHOM OMOIOTMM M OMOTEXHOJIOTUI AJISI PAIlIOHATbHOTO
TIPUPOIOIIOJIb30BAHMS;

yMEHMe pellaThb 3JieMEeHTapHble TeHeTMuecKyue 3aJayy Ha MOHO- M AUTMOPUAHOE CKpellMBaHMe, CIEIJIEHHOe HAc/IeloBaHMe, COCTaBJ/ISITb CXEMbI
MOHOTMOPUAHOTO CKpeIMBaHMsI AJIs MpefcKa3aHusl HacjaeI0BaHNs IIPU3HAKOB Y OpraHM3MOB;

YMeHMe BbITIOJTHSIT JIaOOpaTOpHbIE U MPaKTUUYeCKye paboThl, COOIIOIATD MpaBuIa Py paboTe ¢ yYeOHBIM U JJabOpaTOPHbIM 0O0PYIOBAHMEM;

yMeHMEe KPUTUUECKM OIEHMBATh M MHTEPIPETUPOBATh MHMOpPMAIMIO OGMOJOrMYECKOTO COMAepsKaHusl, BKIIOYAIOIIYIO TICEBAOHAy4YHbIe 3HAHUSI U3
Pa3/IMYHBIX UCTOYHMKOB (CpeACTBa MacCOBOV MHMOpMAaI, HAYYHO-TIOMYJISIPHbIE MaTepUasIbl), STUYECKNE aClleKThbl COBPEMEHHBIX MCC/IeIOBaHMIi B OMOIOTHHA,
MeauIHe, OMOTEeXHOJIOTUH;

yMEeHMe CO3/1aBaTh COOCTBEHHbIE MICbMEHHbBIE U YCTHBIE COODIIEeHMsI, 00600I11ast 6MOJIOrMYeCKY0 MHGDOPMALIMIO M3 HECKOJIbKMX MCTOUYHUKOB, TPAaMOTHO
MCIIO0JIb30BaTh MOHSITUIHBIN anmapaT 6M0JIOrUN.

Copepkanue o6yuenus npegmera «buonorus» B 11 kimacce.
Tema 1. Buonorus kak Hayka. 2 yaca.
buonorust kak Hayka. CBsI3b 6M0JIOTMM C OOIIECTBEHHBIMY, TEXHUUECKMMU U IPYTMMM €CTeCTBEHHbIMM Haykamu, husiocodneint, 3TUKOM, 3CTETUKON U TTPABOM.
Posb 6monorun B GOpMMUPOBaHUM COBPEMEHHOI HayYHOM KapTuHbI Mupa. CucreMa 6MOJI0TMYEeCKMX HAYK.
Mertonpl MO3HaHMSI XKMBOM TPUPOAbl (HAOJIOIEeHNe, SKCIIEPUMEHT, OMMcaHue, M3MepeHue, Kiaaccudukaiysi, MOAeIMpoBaHMe, CTaTUCTUUYecKas 06paboTka
IaHHBIX).
HdemoncTpaiyn:
[Toptpetsi: Y. Hapeun, I'. Mengenb, H.K. Kosbios, [I5x. Yorcon 1 ®@. Kpuk.



Tabauibl 1 cxeMbl: «MeTOAbI TO3HAHMS KUBOW ITPUPOABI».

JlabopaTopHble U TPaKTUUYECKME PAOOTBHI:

[TpakTnueckast pabora Ne 1. «Vcronb3oBaHme pa3IMIHbIX METOIOB IPU U3YYEHUM OMOTOTUIYECKUX OOBEKTOBY.

OcHOBHbIE BMABI JEATEIPHOCTY 00YyUaIoMXCs:

PackpeIBaTh copepskaHue TepMUHOB U TTOHSTUI: HAYYHOEe MMPOBO33peHNe, HayyHast KapTMHa MUPa, HAYYHbIM METO/, TUTIOTe3a, TEOPHS, METOIbI MCCJIeTOBAHMSI.
XapakTepn3oBaTh OMOJIOTMIO KaK HayKy, €€ MECTO M POJIb Cpely IPYTUX eCTeCTBEHHbIX HayK. [lepeuncisiTe pasmiesibl 6M0JIOTUM B COOTBETCTBUM C OOBEKTaMMU
u3ydeHust. Ha3piBaTh BakHeIIME OTPAC/IM OMOJIOTMUYeCKUX 3HAHMI U 3a1a4M, cTositme nepen 6mosiorueir X X1 B. PackpbiBaTh copepskaHne TEPMUHOB U TIOHSITHUIA:
Hay4HbI/ METO/I, METO/bI MCCIIeNOBaHMS. XapaKTepu30BaTh OCHOBHbIE METO/IbI TTO3HAHMS SKMBOM ITPUPOABI: HAOIIOAeHe, SKCIIEPUMEHT, OIMCaHIe, U3MEPEHNeE,
KIaccuduKanysi, MOAeIMpoBaHue, CTaTUCTNYeCKas 060paboTKa JaHHBIX.

Tema 2. JKuBble cucTeMbl M X oprauusanys. 1 dac.

JKuBble cuctembl (6MOCUCTEMBI) KaK ITpeaMeT u3ydeHust 6monorun. OTmane SKMBbIX CUCTEM OT HEOPTaHMYECKO TTPUPOIbI.

CaoiicTBa 6MocHCTEM M MX pasHooOpasyue. YPOBHM OpraHmsaluy OMOCHCTEM: MOJIEKYJISIPHBINA, KJIETOUYHbIM, TKAHEBBIM, OpraHM3MEHHbIN, MOIYJISLIMOHHO-
BUJIOBO¥, 9KOCUCTEMHBIN (6MOreoIeHOTUYECKNI ), 61oChHepHBIL.

HemoHcTparum:

Tabmuibl 1 cxembl: «OCHOBHBIE TPU3HAKY SKMU3HM», « Y DPOBHM OPraHU3aLMM JKUBOM MIPUPOIBI».

O6opynoBanne: Bupryanbhuas mogens mojiekysabl JTHK.

OcHOBHbIE BUABI JeATEILHOCTY O0YyJaIoMXCs:

PackpbIBaTh cofiepskaHue TEPMMHOB U TOHSITUIA: CUCTEMa, OMOJIOrMYecKasl CMCTEMA, 3JIEMEHThI CUCTEMbI, CTPYKTYpa GMOCKCTEMbI, CBOMCTBA SKMUBBIX CUCTEM,
0OMeH BeIeCTB, pa3MHOXXEHMEe, POCT, Pa3BUTHE, HACIEICTBEHHOCTb, M3MEHUYMBOCTb, Pa3ApPakMMOCTb, SHEPro3aBUCUMMOCTb, YPOBHM OPTraHM3AIMU SKU3HU
(6uocucrem). XapakTepu30BaTh MPUHIIMAITBI OPTaHU3aIMM OMOCUCTEM: OTKPBITOCTD, BBICOKAS YIIOPSIOYEHHOCTh, CAMOPETYJISIIVS, MepapXUUHOCTb. [lepeuncisith
YHUBEpCaJbHbIE CBOMCTBA >KMBOTO: E€OMHCTBO XMMWYECKOT'O COCTaBa, pasApakMMOCTb, IBMKEHME, TOMeOCTa3, POCT M pPasBUTHE, HACIEICTBEHHOCTb,
M3MEHUMBOCTb, IBOTIOIMS (MIPUCIIOCOOIEHNE K U3MEHSIIOIIMMCS YCIOBUAM). [IpUBOOUTD MpUMepbl GMOCUCTEM Pa3HOTO YPOBHS OpraHuU3alMy M CPaBHUBATH
MIPOSIBJIEHMST CBOVICTB JXMBOT'O Ha PasHbIX YPOBHSIX. XapaKTepu30BaThb OCHOBHbIE IMPOIIECCHI, TPOTEKAIOIIME B OMOCKUCTEMax: OOMEH BEIeCTB U IMpeBpallieHne
SHEPruM, CaMOBOCITPOM3BEAEHNE, caMoperyJisitius, passutue. CobsonaTh nmpaBuyia 6epesKHOro OTHOIIEHNS K KUBOI MPUPOJIE.

Tema 3. XuMuuecKkmit COCTaB ¥ CTPOEHME KJIETKU. 8 4acoB.

XUMUUYECKUI COCTaB KIETKY. XMMMUECKMe 3JIEMEHThI: MaKpPO3JIeMEeHTbI, MMKpO3JIeMeHTbl. Bosia 1 MyuHepasbHbIe BellleCTBa.

OYHKIMY BOJbI M MUHEPAJIbHBIX BelllecTB B KieTKe. [lognepskaHne ocMoTHUecKoro 6asaHca.

Bbenkn. CocraB u crpoenne 6ejIKOB. AMMHOKMCIIOTBI — MOHOMepBI 6eikoB. HezaMeHMMbIe ¥ 3aMeHMMble aMUHOKMCIIOTbI. AMMHOKVUCIOTHBIN COCTaB. Y pOBHU
CTPYKTYpPbI OEJTKOBOI MOJIEKYJIbl (TIepBUYUHAS, BTOPUYHAS, TPETUYHAS Y YeTBEPTUYHASI CTPYKTypa). XUMMUUECKMe CBOMCTBa 6eskoB. bruosornyeckue dbyHKIMM
6eJIKOB.

®epmeHTbl — Ouosiormyeckue Katanausatopbl. CTpoeHue (epmeHTa: aKTUBHBIM I1IEHTP, cyocTpaTHast crneimduyHocTb. KodbepmenTtol. Butammubl. OTamums
(bepMeHTOB OT HEOPraHNYECKMUX KaTaanM3aTOPOB.

YrneBogpl: MOHOcaxapuabl (TJIIOKO3a, pubo3a M me3okcupubo3a), Amcaxapuabl (caxaposa, JIaKTO3a) M Iojucaxapuabl (Kpaxmasi, TJIMKOTeH, I1eJITI0JI03a).
buonormnueckne QyHKIMM yTaeBOAOB.

JIumapt: Tpursmuepunbl, Gochommmnuasl, creponnbl. ['mapobuabHo-rugpodobHbIe cBOMCTBA. buosornueckue GyHkumm unmaoB. CpaBHEHME YTJIEBOIIOB,
6eJIKOB ¥ JIMITUIOB KaK MCTOUHUKOB SHEPT UM,



Hyxnennossie kucinorsl: JHK 1 PHK. Hykneotuasr — MoHOMepbl HyK/IeMHOBBIX KucIOT. Ctpoenne u dyukiyuu JHK. Ctpoenne u dyukimm PHK. Bugsr PHK.
AT®: cTpoenne n GyHKIUN.

Lintonorus — Hayka o keTke. KileTrouHast Teopust — npuMep B3auMMOAENCTBUS uael 1 (pakToB B HAYYHOM MO3HAHUM. MeTOIbl M3YUeHUsI KJIETKU.

Krerka kak 1enoctHas kuBasi cucrema. OOlime Mpu3HaKM KIETOK: 3aMKHYTasi HapyykHasi MemOpaHa, mosiekysibl [ITHK kak reHeTudeckuit amrmapar, cucreMa
CMHTe3a OesKa.

Tumnel KJIETOK: 3yKapuMoTudeckast M mpokapuoTtndeckas. OCOGEHHOCTM CTpOEeHMs IpoKapuoTudeckon kiaeTku. KierouHnas creHka 6Gaktepmit. CTpoeHue
9yYKapMOTHUUECKOM K1eTKM. OCHOBHbBIE OT/INUMS PACTUTETHHOM, JKUBOTHOM U I'PUOHON KJIETKMU.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIE€TOUHAsI CTEHKA, TJIMKOKAIMKC, MX GdyHKumK. [lnasmaTnyeckass MemOpaHa, eé cBoicTBa 1 dyHKumn. Lntonnasma u eé
opra"Honabl. OmHOMeMOpaHHble opraHouabl kKiaetku: IIIC, anmapat ["ombasku, m3ocombl. [ToyaBTOHOMHbBIE OPraHOMAbLI KJIETKM: MUTOXOHAPUM, TUTACTUIBI.
[TpoucxoxkneHne MUTOXOHIApMIA M TuiacTup,. Bupel miactun. HememOpaHHble OpraHOMABI KJIETKM: PUOOCOMBI, KJIETOUHbIM II€HTP, LIEHTPUOJIM, PECHUYUKH,
KTYTUKM. DYHKUMM OPraHOMIOB KJIETKU. BritoueHus.

Snpo - peryasTopHbin 1eHTp KiaeTku. CTpoeHMe sipa: sinepHas 000I0UKa, KapuoIlia3ma, XpOMaTuH, SIAPBIIIKO. X POMOCOMBI.

TpaHCITOPT BelIeCTB B KJIETKE.

HemoHcTparum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. lInengen, P. Bupxos, k. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®paukanx, K.M. Bap.

Huarpammsl: «PacmpeneneHne XMMUIECKMX 3JIEMEHTOB B HESKMBOM Ipupoae», «Pacrpenenenne XMMuIecKnx 3J1€MEHTOB B SKMBOM IIPUPOIE».

Tabmuibl u cxembl: «[lepuogmueckast TabauIla XMMUYECKMX 3JIEMEHTOB», « CTpoeHMe MOJIEKYJIbl BOAbI», «brocuuTes 6enka», «CTpoeHMe MOJIEKYJIbI OeKa»,
«Crpoenne depmenra», «Hyknennosbie kuciorbl. JHK», «Crpoenue monekyabl AT®», «CTpoeHne 3yKapuoTHMUeCKOi KieTku», «CTpoeHMe >XMBOTHOM
Ki1eTkn», «CTpoeHne pacTUTeIbHOM KJIeTKM», « CTpoeHMe MpOKapuOTUIECKON KIeTKM», « CTpoeHue ipa KIETKU», « YTJIeBOAbI», «JIUTIUABI».

O6opynoBaHue: CBeTOBOVM MMKPOCKOI, OOOpyJIOBaHMe [Jisi TpoBeAeHMs HaOoIeHul, M3MepeHM, SKCIepUMMEHTOB, MMKpOIpernapaTbl pacTUTETbHbIX,
SKUBOTHBIX U OaKTEPUATbHbIX KJIETOK.

JlabopaTopHble 1 MpaKTUUeCcKue paboThbl:

JlabopaTtopnast pabora Ne 1. «/i3yueHne KaTaIMTUIECKOM aKTMBHOCTY (hepMEHTOB (Ha IIpyMepe aMuIasbl MM KaTaaasbl)».

JlabopaTtopHast pabota Ne 2. «/I3yueHne cTpoeHMsI KJI€TOK pacTeHMit, )KUBOTHBIX ¥ GaKTepuit o1, MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpernaparax  ux OnmMcaHmue».
OcHOBHbIE BUABI IeATEIBHOCTY 00YyJaIonMXCs:

PackpbIBaTh copiepskaHue TEPMUHOB U TTOHSTUI: 3JIEMEHTbI-OMOTeHbl, MaKPO3JIeEMEeHTbI, MUKPO3JIEMEHThI; MUHEepasbHbIe BellleCTBa, MOJIeKYJIa BOJbI KaK JUIOJIb,
BOJIOPOJIHBIE CBSI3M; TUAPOdMIbHBIE U TUAPOGOOHbIe BellecTBa. /loKa3bIBaTh €IMHCTBO 3JIEMEHTHOTO COCTaBa KaK OJHO M3 CBOWMCTB XKMBOTro. PacrpenensitTh
XUMMYECKME 3JIEMEHTHI 10 TPyNIaM B 3aBUCUMMOCTM OT KOJMYECTBEHHOTO IMPEeICTAaBUTE/IbCTBA B OPraHM3Me; XapaKTepu30oBaTh POJib OTAEJIbHBIX 3JIEMEHTOB.
BBISBISITD CBSI3b MEKIY COCTABOM, CTPOEHMEM MOJIEKYJIbI XMMMUUECKOTO COEOVMHEHMS M ero QYHKUMSIMM B KJIeTKe. PacKpbIBaTh cofepskaHMe TEPMUHOB U
MOHATUI: OeJIKM, TTOJMMepbl, MOHOMEpPbI, aMUHOKMCJIOTDI, TIEMITUIHASI CBSI3b, MOJUIIENTH]I, AeHaTypalys. XapakTepu3oBaTh OeKM KaK KIacC OpraHUuYecKux
COeIVIHEHN; KJIaCCUPUIIMPOBATh UX IO CTPOEHMIO (TJI00Y/IIpHbIe U GUOPUIUIIPHBIE OEJIKN), TIEPEUNCISATh M XapaKTepu30BaTh QYHKIIMM GeIKOB. PacKphIBaTh
cofiepskaHue TepMMHOB M TIOHSTUM: (epMeHTbl, aKTUBHbBIN I[€HTP, CyOCTpaTHas CHelnuduyHOCTb, KobepMeHTbl, O6eKM-aKTUBATOPbl U OeJIKU-MHTMOUTOPBI.
VYka3bIBaTh OTJINUMS GEPMEHTOB OT HEOPTaHNYECKMX KaTaan3aTopoB. OOGBSICHITH POJib (pepMEHTOB B (DYHKIMOHMPOBAHUY JKMUBBIX CUCTEM, B ITPOMBIIIJIEHHOCTH,
B MeJuIlMHe, B TOBCEIHEBHOI XM3HM uejioBeKka. PacKkpbiBaTh copepykaHMe TEPMMHOB M TIOHSITMIA: YTJIEBOMbI, MOHOCAXapUIbl, MMcCaXapubl, IMOJIMCAXapUabl,
[JIIOKO3a, pnbo3a, Ie30KCcMpubo3a, caxaposa, JIaKTo3a, MaJbTO3a, IeJUTI003a (KIeTdyarka), Kpaxmasl, TJIMKOTeH; JIMIUAbI, TPUTJIMLepuabl (KMpbI, Macja),
dbochommmmabl, crepouibl. XapaKTepr30BaTh YIAEBOALI, IUIUAbI KaK KJIaCcC OpraHndYecKux coeanHenmii. KimaccudumpoBats yIyieBoabl ¥ JIMIUALI 10 CTPOEHUIO;
NepeuncisiTh GYHKUIMM YIJIEBOJOB U JUMMUOOB. CxeMaTnuecKy M300paskaTh CTPOEHME MOJIEKYJ YIIeBOAOB, JUMNUIOB. PackpeiBaTh comepskaHue TEPMUHOB U



MOHATUIL: Ie30KcupubonykiaenHoBass kuciaora (JHK), pubonyknemnosas kuciaora (PHK), Hykneotua, mnoaMHykIeoTMaHas 1emnb (TOJMHYKIEOTHUL),
KoMIJIeMeHTapHOCTh, GyHKImM [ITHK (XpaHeHue u nmepenaua HacjencTBeHHO nHbopmatun); Buabl PHK (MHdopmaliMonHas, TpaHCIOpTHasI, pubocoMasibHast);
ageHosuHTpUdochat (ATD), Mmakposprudeckas CBsizb. XapaKTepusMpOBaTh HYKJIEMHOBbIE KMCIOThI KAaK XMMMUUECKME COeAVHEHNS I HOCUTEIM HaCJIeCTBEHHOM
uHdopmaiuu. OTMedyaTb 0COGEHHOCTY CTpoeHust MoJiekyJs HykiaenHoBbix kKucioT (IHK, PHK) u AT®. CxemaTnuecku u3o6paxkaTb CTpOeHME HYKIEOTUIOB,
MOJIEKYJT HYKJIEMHOBBIX K1cJIoT, AT®. PackpbiBaTh copepskaHue TEPMUHOB U TIOHSITMIA: KJIETKa, IIUTOJIOTHSI; pACKPhIBATh COMIepsKaHMe MOJIOXKEHMIA KIIETOUHOM
teopun. Ilepeuncniarb ¥ XapakTepuM3OoBaTb OCHOBHbIE METOAbI M3y4yeHUs] KJeTKM (IIPUTOTOBJIEHME Cpe30B, OKpalllMBaHMe, MUKPOCKONMPOBaHMeE,
1eHTpudyTupoBaHue, KyJIbTUBMPOBaHME KJIETOK U TKaHel). PacKkpbIBaTh cofiepskaHye TEPMUHOB U MOHSTUN: KJIETKYU (9yKapuoTHJecKasi, ITpoKapuoTnieckas),
rIasMatmMueckass MmembpaHa (TrasmMajgeMma), TJIMKOKIMKC, TPAHCIIOPT BellecTB (MAaCCUMBHBIN, aKTMBHBIN), SHAOUMTO3 ((haroumuTos, MUHOIMTO3), IK30IMTO3,
KJIETOUHAs CTeHKa, HyKyeou . CpaBHMBATb MEXAY COO0M 3YKapUMOTUYECKME U ITPOKapMUOTHUUECKIE KIIETKI; OTMEeYaThb CXOACTBO M Pa3INuysl B CTPOEHUM KJIETOK
6akTepui1, KMBOTHbIX, PacTeHUI U rpuboB. PackpbiBaTh copepykaHue TepPMMHOB M TOHSTUI: LIATOIUIa3Ma, OpraHouibl, SHAoIIasMaTuyeckas cetb (IDIIC),
amrapat ['oybaKu, JIM30COMBI, BaKyOJIb, MUTOXOHIPUM, TUIACTUABI (XJIOPOIIACTBI, XPOMOILJIACTDI, JIEMKOIJIACTbI), pUOOCOMBI, MUKPOTPYOOUKM, KJIETOUHbIN
1eHTp (LIeHTpOCOMa), PeCHUYKMU, XXT'YTUKHU, BKIIOUEHMS, PO, saepHasi 0000uka, KapuoIriasma, XpOMaTuH, SAPBIIIKO, XpOMOCOMbI. ONMChIBaTh CTPOEeHME
9YKapMOTMUYECKON KJIETKM TIO M300pakeHMsSIM M Ha MMKpOIpernapaTax; KIacCMUIMPOBaTh OPraHOMALI B 3aBUCMMOCTM OT OCOOEHHOCTEN MX CTPOEHMS
(omHOMeMOpaHHbIe, IBYMeMOpaHHble, HeMeMOpaHHbIe); ONMChIBaTh (PYHKUMM KaXKAOTO OpraHoOMAA B KjeTKe. XapaKTepu3oBaTb KJIETOYHOe SAPO KakK MeCTO
XpaHeHus], epemaun (yABOEHME XPOMOCOM) M peanm3arnyy (TPAHCKPUITIVS) HACAeACTBEeHHON MHbOopMauuy KiaeTKu. [lepeuncsitb 1 ONMMChIBaTh KOMITOHEHTbI
sapa U ux GyHkimnu. CxeMaTUUHO M300paskaTh CTPOEHME PACTUTENbHOM U KUBOTHOM KJeTKU. OOBSICHITh OMOOrnUyeckoe 3HaueHue TPAHCIIOpTa BeIleCTB B
KJIeTKe.

Tema 4. JKusHeesATeIbHOCTb KJIETKU. 6 4acOB.

OO6meH BelecTB, WM MeTaboa3M. AccuMmwisiys (TUIACTUUECKUI OOMEH) U IUCCUMWISLIMS (9HepreTndeckuii oOMeH) — IBe CTOPOHBI €OVMHOTO IIpoliecca
MeTabosm3Ma. Pojib 3aKOHOB COXpaHeHMsI BEIIeCTB M SHEPTUM B IOHMMaHMUM MeTaboM3Ma.

Twunbl 06MeHa BelecTB: aBTOTPOGHbIN U reTepoTpodHbIi. Posib (hepMeHTOB B 0OOMeEHE BEILECTB U IIPEBPAIEHUY SHEPTUM B KJIETKE.

®otocunTes. CBeToBast M TeMHOBas1 Pasbl poTrocuHTe3a. Peakimm dorocunresa. dddekTuBHOCTh GpoTOCHHTE3a. 3HAUeHMe (POTOCHHTE3a MIJIS KM 3HM Ha 3eMIie.
Bausinue ycioBuii cpefbl Ha GOTOCHHTES M CITOCOOBI MOBBIIIEHNS €TI0 MPOILYKTUBHOCTH Y KYJIbTYPHBIX PACTEHMIA.

XemocuHTe3. XeMOCHHTE3UPYIONIMe 6akTepun. 3HaUeHe XeMOCHHTe3a JIJIs SKM3HM Ha 3emJie.

OHepreTuueckuii 06MeH B KjieTKe. PaciiieryieHne BellleCTB, BblieJIeHME U aKKyMYJ/IMPOBaHMe SHEPrUMM B KJIETKe. DTallbl SHepreTnuyeckoro oomeHa. I'mmkonns.
Bbposkenne u ero Buabl. KuciopogHoe okucienne, miam KietrouHoe apixanne. OkucmrenbHoe hochopmmmpoBanme. DPGHeKTUBHOCTb SHEPTETUUYECKOTO OOMeHa.
Peakuuyu matpuuHoro cuHtesa. ['enernueckas nHbopmauus u [THK. Peanuzanus reHetnyeckon nHdopmalmm B KiaeTke. ['eHeTMUeCKuin KO, U ero CBOMCTBA.
Tpauckpunius — matpuunbiii cuate3 PHK. Tpauciamus - 6uocuHTes 6e1Kka. DTamnsl TpaHcasanuu. KogupoBanne aMyuHOKUCIOT. Poib pnbocoM B 6MoCHMHTE3e
6esika.

Heknerounbsie hopmbl 5ku3HM — BUpYChL. VicTopust oTkpbiTHst BupycoB ([.U. iBanoBckmit). OcCO6eHHOCTYM CTPOEHMS U SKM3HEHHBIN LIMKJI BUPYCOB. bakTepnodarn.
bone3nu pacrteHmit, >KMBOTHBIX UM YeJIOBeKa, BbI3biBaeMble Bupycamu. Bupyc ummyHomeduimra uyenoBeka (BNY) - Bosoymutens CIIWIa. O6patHas
TPaHCKPUIILIMS, peBepTasa 1 uHTerpasa. [IpodmiakTika pacripocTpaHeHMs BUPYCHBIX 3a00JIeBaHMIA.

HdemoncTpaiyn:

[Toptpetsi: H.K. Konbiios, [I.1. iBanoBckuit, K.A. Tumupsses.



Tabmuubl 1 cxembl: «Tumbl nutanus», «Metabommsm», «MUTOXOHAPUSI», «DHEpPreTUUecKuii oomen», «Xjopormiact», «Dorocunres», «Crpoenne THK»,
«Crpoenre u GyHKIMOHMpOBaHMe reHa», «CuHTe3 Genka», «I'eHeTmueckuit Kom», «Bupycel», «bakrepmodarn», «CTpoeHne U >KU3HEHHbI IIVMKJI BUpycCa
CIINda, 6akTepuodara», «Pemmkanus JTHK».

O6opynmoBanue: mogeau-anmumkanym « Y noenve JIHK u Tpanckpumnims», «buocunTes 6enka», « CTpoeHne KJIeTKu», Moaeib cTpykTypbl JTHK.

OcHOBHbIE BUABI NeATEeIbHOCTY 06YyYarOIXCS:

PackpbIBaTh cofiepskaHMe TEPMUHOB U IIOHSTHIT: OOMEH BEIECTB U MpeBpallieHne S3Hepruu (MeTabom3M), aCCUMUIISINS, TUTACTUYECKUI OOMEH, IVCCUMMUIISLIMSI,
SHepreTMyecKuit oomeH, porocunHTes, poroms, bochopmapoBaHme, MEPEHOCYNK TPOTOHOB, XeMocuHTe3. OnmMchIBaTh (POTOCHHTES, ITPOIIECCHI, TPOTEKAOIIE
B CBETOBOM ¥ TEMHOBOM (a3e. BbISIBIATb MPUUMHHO-CJIEACTBEHHBIE CBSI3M MEXK/IY TOTJIOIIEHEM COTHEUHOM SHEPIUy XJI0pOdUUIOM U CMHTe30M MoJjiekyn ATO.
CpaBHMBATh MCXOIHbIE BEIIECTBA, KOHEUHbIE IMPOAYKTbI M YCIOBUS MTPOTEKAHNST PeaKIvii CBETOBO 1 TeMHOBO ¢a3bl porocuHTe3a. CpaBHMBATH (DOTOCUHTES U
xemocuHTe3. O1ieHMBaTh 3HaUeHe (OTOCHHTE3a ¥ XeMOCHHTE3a /1JIs SKM3HM Ha 3emute. PacKpbIBaTh cofepykaHyie TEpMMUHOB U TIOHSTUIA: SHEPTe TUUYECKMIA OOMEH,
[JIMKOJIN3, MOJIOYHOKMCJIOE OPOsKeHNe, CIIMPTOBOEe OpOskKeHMe, OMOIOTMYEeCKOe OKMUC/IEHNE, KJIETOYHOe bIXaHue, TUCCUMMUIISLNS, pepMeHT. XapaKTepnu30BaTh
0OMeH BEIIeCTB M IpeBpailieHne sHepruy (MeTaboM3M) Kak OJHO X CBOMCTB sKMBOTO. [lepeuncyisiT 0COGEHHOCTH IIACTUYECKOTO M SHEPTeTMYeCKOro oO6MeHa
B KJIeTKE; YCTaHABJIMBAaTh B3aMMOCBSI3b MEXIYy HMMM. PasjanyaTh TMUITI OOMEHa BEIECTB B KJIeTKe: aBTOTPOGHBIM U TreTepoTpodHbii. OmMUChIBaTh 3TaIlbl
9HEPreTMYecKoro obmeHa (MOATOTOBUTEIbHBIN, GECKUCIOPOAHBIN, KMCIOPOIHBIN) M CPaBHMBATh UX MEXKAY COOOV. XapaKTepu3oBaTh peaklyy TJIMKOJIM3A,
OpOsKEeHMSsI, KJIETOUYHOTO [bIXaHMS; BBISIBJIATh IMPUUMHHO-CJENCTBEHHBbIE CBSI3W MEXKIY TJIMKOJM30M, KJIETOUHBIM JIbIXaHMeM ¥ CuHTe30M Mosiekyn ATO.
CpaBHMBaTh 3G (HEKTUBHOCTh OECKMCIOPOAHOTO ¥ KMCIOPOSHOTO 3TanoB. PackpbIiBaTh cofepskaHyue TEPMUHOB U MTOHSITUIA: T€H, TeHETUYECKUI KO/, MAaTPUIHbIN
CUHTE3, TPAHCKPUITIVS, TPAHC/ISILINS, KOAOH, aHTUKOJOH, pubocoMa, IIeHTpaJIbHas JOTMa MOJIEKYJISIpHON 6uosiornn. OnpenessiTb CBOMCTBA T€HETUUYECKOTO KOoJa
(TPUTLIIETHOCTD, OOHO3HAYHOCTb, BBIPOXKIEHHOCTD, YHUBEPCAIbHOCTD, HEITEPEKPBIBAEMOCTh, HEMTPEPLIBHOCTH). OTMMCHIBATh 3TAIbl pean3ali HacieJCTBEHHOM
nHbopmaiuu B Kietke. CpaBHMBATh peakiyy MaTpuuHoro cuHTeza mojiekys PHK u 6esika B kieTke. PackpbiBaTh copepskaHue TEPMUHOB U TTOHSITUIA: BUPYC,
BUPYCOJIOTHMS, Kancup, 6akrepuodar, Bupyc nmmyHogedunnta yenoBeka (BMY), oHkoreHHble BUpPYChl. XapaKTepu30BaTh BUPYChl KaK HEKJIETOUHYIO (GOpMY
SKU3HU; OCOOEHHOCTY CTPOEHMSI U SKU3HEHHBIN MK BUPYCOB. OMMChIBATh JKM3HEHHBIN IIVIKJI BUpyCca UMMYyHOOeduIMTa YeIoBeKa; pa3miarh Ha pucyHkax BTM
(Bupyc TabauHoi Mo3auku), Oakrepmodar, BUMY. O6ocHOBbIBaTL U COOJMIOAATH Mepbl NPOPUIAKTUKM PpacCIpOCTpaHeHUsT BUPYCHBIX 3a00JeBaHUN
(pecriupaTOpHbIe, JKeTyIOUYHO-KUIIIeUHbIe, KieleBoi sHnedanut, BUY-undbexns).

Tema 5. PasMHOXeHMe ¥ MHAMBUOYAJILHOE pa3sBUTME OPTaHU3MOB. 5 Y4acoB.

KneTouHblii MK, WM SKU3HEHHBIN IIUKJI KiIeTku. MHTepdasa u mutos. IIponeccel, mpoTtekatoiye B uHTepdase. Permkanyst — peakuysi MAaTpUYHOTO CUHTE3a
IHK. Ctpoenne xpomocom. XpOMOCOMHBIV HAOOP — KapuOTUIL. [IUIIOMIHBIN U TallJIOMAHBIN XPOMOCOMHbBIE HaO0pbl. XpomaTuabl. LluTomormyeckue OCHOBbI
Pa3sMHOXKEHUS Y UHAVBUAYAJIbHOI'O PAa3BUTHUSI OPraHU3MOB.

Henenne knetku — mutos. Craguy Mmutosa. ITpoiiecchl, mpoucxoasiiue Ha pasHbIX CTaAUSIX MUTO3a. Brosiorueckmii CMbIC/I MUTO3a.

[Tporpammupyemast rubeib KJIETKY — aIlOITOo3.

®opMbl pasMHOKEHMsI OpraHM3MOB: Oecrojioe ¥ I0JIoBoe. Buabl 6ecrnosioro pasMHOKEeHMs: [ejieHVe HaaBoe, IOUYKOBaHMe OJHO ¥ MHOTOKJIETOUHbIX,
CIIOpO06pa3oBaHMe, BEreTaTuBHOE pa3MHOKeHMe. IcKycCTBeHHOe KJIOHMPOBaHME OPraHu3MOB, €ro 3HaueHue IJ1s1 CEJIEKIVA.

ITosoBOe pasMHOKEHMe, ero OTINYMs OT 6eCIIo/Ioro.

Meito3. Craguu meriosa. [Ipornecchl, mpoucxonsdiue Ha cTagusax Meiosa. ITopemgenne xpomocoMm B Melio3e. Kpoccunrosep. bruosiornueckuii CMbICT U 3HAUEHME
Melto3a.

I'ameTorenes - mporecc 06pa3soBaHMs MMOJIOBBIX KJIETOK Y JKMBOTHBIX. [10/IOBBIE sKeJie3bl: ceMeHHUKM U SuuHuKu. O6pasoBaHue 1 pa3BUTHE MOJIOBBIX KJIETOK —
ramer (CIiepMaTO30M, SIAIIEKJIeTKa) — criepMaToreHes u ooreHes. Oco6eHHOCT CTPOEHMS SIMIEKJIETOK U criepMaro3onaoB. OmnonorBopenne. [TapreHorenes.



WHpuBugyanbHOe pa3BuTe (OHTOreHe3). DMOpMOHaIbHOE pa3BuUTHe (3MOpHoreHes). JTanbl IMOPMOHATBLHOTO PA3BUTHS Y TO3BOHOUHBIX JKMBOTHBIX: IPO6JIeHN e,
racTpyJisiiys, opraHoreHes. IloctambpuoHabHOe pasBUTHEe. TUIIbI TOCTIMOPMOHAIBLHOIO pasBUTKS: IIpsAMoOe, HempsiMoe (JIMYMHOYHOe). BimsHue cpenmbl Ha
pasBUTHE OPraHU3MOB, (haKTOPbI, CIIOCOOHbBIE BbI3bIBATb BPOXKIEHHbBIE YPOACTBA.

Poct 1 pasButue pacrenuii. OHTOreHes IIBETKOBOI'O PaCTEHMS: CTPOEHMe CeMEeHM, CTaIuy PasBUTHS.

HdemoHcTpaiyn:

Tabmuibl 1 cxeMbl: «DOpMbI pasMHOXKEHMsI OpraHu3MOB», «JIBOJHOE OIJIOAOTBOPEHME Y IIBETKOBBIX pacTeHui», «BereratuBHOe pasMHOXKEHME PaCTEHUI»,
«Jlenenne knetku 6GakTepuii», «CTpoeHMe IOJIOBBIX KJIEeTOK», «CTpoeHMe XpoMocombl», «Knetounbi nmki», «Permmkamus JTHK», «Mwutos», «Meiio3»,
«IIpssmoe 1 HemnpsiMoe pasBuTHe», «['aMeTroreHes y MJIEKOIMUTAIOIINX U YesioBeKa», « OCHOBHbIE CTaAuM OHTOTeHe3a».

O6opymoBaHue: MUKPOCKOII, MUKporpernapaTsbl «CriepMaTo30uIbl MJIEKOIMATAIOIIEro», «SIieKaeTka MIeKonuTaiolero», «Kapuokmties B KjieTkax KOpelka
JIyKa», MarHUTHAasI MoJieTb-aniumKanus «[lenenne kietku», mogenb JJHK, mogens metadasHoi XpOMOCOMBI.

JlabopaTopHbIe U MpaKTUYecKyue paboThI:

Jla6opaTtopHast pabora Ne 3. «HabmomeHne MuTo3a B KJIeTKaxX KOHUMKA KOpeIlIKa JIyKa Ha TOTOBbIX MUKPOIIpeIriapaTax».

JlabopaTtopHast pabora Ne 4. «/3yueHne CTpOeHMSI MTOJIOBBIX KJIETOK HAa TOTOBBIX MUKPOITpEIapaTax».

OcHOBHEbIE BUABI J€STEILHOCTY 00YJaIomXCs:

PackpbIBaTh COiepsKaHe TEPMUHOB ¥ MIOHSTHIA: KJI€TOUHBIN LMK, MHTepdasa, periMKalus, XpoOMOCoOMa, KapUOTHUII, TalVIOUIHbBIN, TUIIJIOUIHbBINA XPOMOCOMHBbIN
Habop, XpoMaTUIbl; MUTO3; €ro cTaauu: mpodasa, Metadasa, aHadasa, Tesodasza. OnuCbIBaTh KU3HEHHbI LMK/ KJIETKM; IEPEeuncyaTh ¥ XapaKTepus3oBaTh
MepPUOIbI KJIETOYHOTO LMK/, CPABHMBATh UX MEXKIY co00ii. OmuchiBaTh CTPOEHNME XPOMOCOM, KapMOTUIIOB OPraHM3MOB, CPABHMBATh XPOMOCOMHbIE HAGOPbI
kieTok. CpaBHMBATh CTaauy MUTO3a. Pasinuarh Ha MMKpoOIpernapaTax ¥ pUCyHKaxX CTaauy MUTO3a. PackpbiBaTh GMOJIOIMYECKMII CMbIC/I MUTO3a. PacKpbIBaTh
comepykaHue TEPMMUHOB M TOHSTUI: pa3sMHO’KEHME, KJIOH, TOJIOBble KJeTKM (raMeThl), SIAIeKIeTKa, ClepMaTO30M[, 3UTroTa, JejieHue HaaBoe, MOYKOBaHMe,
CIopyJisiusi, ¢pparMeHTaIys, BereTaTUBHOE pasMHO’KEHMe, CeMEHHOe PasMHOKEeHMe, OIblJIeHMe, ABOMHOEe OIUIOJOTBOpEHNE, MOJIOBbIe Kejle3bl, CeMEeHHUKN,
SIMYHUKY, OTUIOAOTBOpEeHe (HapysKHOe, BHYTpeHHee). XapaKTepr30BaTh OCOOGEHHOCTH U 3HaUeHue 6eCIt0/Ioro U MOJIOBOrO CIIOCOO0B pasMHOXKeHMS. BoiensaTs
BIJIbI 6ECII0JIOr0 Pa3sMHOXKEHMsI; BISIBJISITh B3aMMOCBSI3M MeXAy ¢hopMaMy U Ccriocobamy pasMHOKEHMST M UX OMOJIOTMYeCKUM 3HaueHueM. BiameTs nmpuémamu
BEreTaTMBHOI'O Pa3sMHOXKEHMS KYJIbTYPHBIX pacTeHMit (Ha IpuMepe KOMHATHBIX). XapaKTepu30BaTh MOJIOBbIE KJIETKU: SMIEKIETKM, CIIepMaTO30MIbl; BbISBJISTh
0COGEHHOCTHU UX CTpoeHus. PackpbiBaTh coiepskaHue TEPMUHOB U MOHSITUI: MEM03, KOHBIOTAIMsSI XPOMOCOM, MEPEKPECT (KPOCCHMHTOBEP) XPOMOCOM, FaMeThI.
XapakTepu3oBaTh Mei03 KaK CIOCOO KJIETOUHOIO [IeJ/IeHNs; ONMMChIBaTh MEeO03 MO CTaausIM; CPaBHMBATh CTaAuM Meio3a M MUTO3a. Pa3jmMuaTh Ha pUCyHKax
CTaAuy Meli03a; pacKpbIBaThb OMOJIOrMUYECKOoe 3HaueHMue Melo3a. PacKpbIBaTh cofepykaHue TEPMUHOB U IOHSITUMI: TaMeTOTreHe3, CIiepMaTOreHe3, OOreHes,
CIIepMaTo30M/, aKpoCoMa, SIAIeK/eTKa, IOJIIpHble Tesblia. XapaKTepu3oBaTb OCOOEHHOCTM TaMeToreHesa Y JKMBOTHBIX M €ro CTafiui, IOJIOBble KJIETKU
KUBOTHBIX M OIMCBHIBATh Iporecc ux pasButusi. CpaBHMBATh crepmaToreHe3 1 ooreHe3. OMNMChIBATh OIUIOJOTBOpPEHME, OMOJIOTMYECKOe 3HAUYeHMe
OIJIONOTBOPEHMST. PacKpbIBaTh copepskaHue TEPMUHOB U ITOHSTUI: OHTOTeHe3, SMOpMoreHes, 3urora, 1pobyeHne, 6;1acToMepsl, MOpyJia, 6;1acTysia, 6J1acTOLENb,
racTpysia, HelpyJia, OpraHoreHe3; 3apObIIIeBble JIMCTKM: SKTOAEpPMa, Me30[epMa, SHTOIepMa; IOCTIMOPMOHAJIbHOE pa3BUTHME: TPSIMOE U HEempsMoe
(MmumHOUHOE); MeTamop(03, Meracrnopa, MUKPOCIIOpa, MbLIbIEBOE 3€PHO, CIIEpMIM, 3aPOJbIIIEBbINI MEIIOK, ABOMHOE OIIofoTBopeHne. OnpenensaTh STalbl
SMOPMOHAILHOTO Pa3sBUTHSI XOPAOBBIX Ha CXeMax M Mperaparax ¥ OMMChIBATh MPOIECChI, MPOUCXOAMIIe Ha KaxkaoM atare. CpaBHMBATD MEPUOJIbI OHTOr€HEe3a;
IIpsIMOe U HempsiMoe (JIMUMHOYHOE) TIOCTSMOPMOHAIbHOE PasBUTHME, 3aPObIIIM YeJIoBeKa U APYTMX XOPAOBbIX. OOGBSICHATh GMOJIOrMUYeCcKoe 3HaUeHNe PasBUTHUS C
MeTaMOp(030M; OTPUIIATEbHOE BMSIHME aJIKOTOJI, HUKOTMHA U IPYTUX TepaTOreHHbIX (aKTOPOB Ha PasBUTHME 3apojbliiia dyesoBeka. OMUChIBaTh MPOIECC
JIBOITHOTO OIJIOMIOTBOPEHMS Y IIBETKOBBIX PACTEHUIA.

Tema 6. HaciencTBEHHOCTh ¥ M3MEHUYMBOCTh OPraHM3MOB. 8 4acoB.



[Tpeomet u 3agauy reHeTku. Victopus pasButusi reHeTUKU. POJb IIUTONOTMM Y SMOPUOJIOTUY B CTAHOBJIEHUM TeHeTUKM. BKJag poccuimcKkux u 3apyOeskHbIX
YYEHBIX B pa3BUTHE TeHETUKU. MeToapl reHeTUKM (TMOPUA0IOTMUECKII, IUTOTeHEeTUIYECKII, MOJIEKY/ISIPHO-TeHeTnYeckuii). OCHOBHbIE TeHeTHYeCKye TIOHSITHSL.
['eHeTMueckasi CMMBOJIMKA, MCIIOJIb3yeMasi B CXeMaX CKpeIyBaHUA.

3aKOHOMEpPHOCTM Hac/IeJOBaHMs TPU3HAKOB, ycTaHOBJeHHbie ['. MeHmenem. MoHOrMOpuaHOe CKpelyBaHue. 3aKOH eOVHO-00pasus TUOPUAOB IEepPBOTO
nokoJieHus. [TpaBuio moMmHMpoBaHMSs. 3aKOH pacleryieHus Tpu3HaKoB. ['nore3a yncToThl rameT. [1oyiHOe 1 HemoIHOe TOMMHYPOBAHME.

HOurnbpuaHoe cKpelyBaHue. 3aKOH HE3aBMCMMOIO Hac/IeqOBaHMsI MPU3HAKOB. LlMTOreHeTnvyeckme OCHOBBI AUTMOPUIOHOTO CKpeIMBaHMS. AHAIM3UPYIOIee
ckpelyBaHue. Vicronb3oBaHMe aHAIM3UPYIOIIEro CKPeIMBaHMs [IJIsT OTNpefesieHsi TeHOTUIIa OCOOM.

CuenyieHHOe HacienoBaHue MpusHakoB. Pabora T. MopraHa mo clensieHHOMY HacjaefoOBaHMIO TeHOB. HapyleHue clerieHusT TeHOB B pe3yJibTaTe
KPOCCHHTOBEpA.

XpomMocoMHasi Teopyst HacaeACTBEHHOCTU. ['eHeTyecKue KapThl.

l'enetrka mosia. XpoOMOCOMHOE OIpeesieHNe TMoJyia. AYTOCOMBI M TOJIOBble XpPOMOCOMBI. ['OMOraMeTHble M TeTeporaMeTHble opraHu3Mbl. HaciemoBanHue
MIPU3HAKOB, CIEIIJIEHHBIX C TTOJIOM.

W3meHunMBOCTh. Buabl M3MeHUMBOCTM: HEHACJEeACTBEHHAas] M HacjaeACTBeHHas. Pojb cpenbl B HEHACIENCTBEHHON WM3MEHUMBOCTU. XapaKTepUCTUKa
Mo (pUKaIMOHHOM U3MEeHUMBOCTU. BapmaumoHHblil psig, M BapuauyoHHasi kpuBas. Hopma peakumm npusHaka. KosmuecTBeHHbIe M KaueCTBEHHbIE MPU3HAKU U
ux HopMa peakiyu. CBoMCTBa MOAMGMUKALIMOHHOM U3MEHYMBOCTH.

HacnencrBenHas, ujiv reHOTUITMYECKas], U3MEHUMBOCTh. KOMOMHaTHBHAs M3MeHUMBOCTb. Mei03 1 M0JIOBOM MPOoIecC — OCHOBA KOMOMHATMBHOM M3MEHYMBOCTH.
MyTannoHnHasi n3MeHUMBOCTh. Kitaccudmkaimsi MyTaumii: TeHHble, XpOMOCOMHbIE, TeHOMHbIe. YacToTa M mpuumHbl MyTanuii. MyrareHHbie (akTOpbl. 3aKOH
rOMOJIOTMYECKUX PSIIOB B Hac/encTBeHHOM n3MeHunBocTy H.M. BaBusosa.

BHesimepHast HaC/IeICTBEHHOCTh ¥ M3MEHUYMBOCTb.

l'eneruka uvenoBeka. Kapmorun uyenoBeka. OCHOBHbIe METOAbI F'€HETUKM UeslOBeKa: TeHeaJornueckuii, 6JIM3HEIOBbIN, IMTOreHeTUUYEeCKM, OMOXUMUYECKUN,
MOJIEKYJITpHO-TeHeTnueckmii. CoBpeMeHHOe OlpefieieHl e TeHOTUIIa: TTOJTHOTeHOMHOE CEKBEHMPOBaHMeE, TeHOTUIIMPOBaHue, B TOM uuciie ¢ rmomoribsio TTIP-
aHanmmsa. HacyencrBeHHble 3abosieBaHMsSI yesloBeKa: TeHHble 0oJie3HM, OOJe3HM C HaCAeICTBEHHON IMpenpaciosiosKeHHOCThIO, XPOMOCOMHbIe OO0JIe3HM.
Comatnyeckue u reHepatuBHble MyTany. CTBOJOBbIE KJIETKM. [IpyHIMITBI 3MOPOBOr0O 06pasa >XKM3HU, AMarHOCTUKY, MPOMUIAKTUKY U JIEUEHUS T €HETUYECKUX
60sie3Helt. MenuKo-reHeTuYecKoe KOHCYIbTUPOBaHMe. 3HaueHe MeIUIIMHCKOM reHeTUKY B MPeIOTBPallleHUY 1 JIeUeHUY TeHeTuYeCKX 3a001eBaHuI yesioBeKa.
HemoHcTpamm:

[TopTpetsi: I'. Mennennb, T. Mopras, I'. ne @pus, C.C. Yersepukos, H.B. Tumodees-Pecosckuit, H.1. BaBuos.

Tabmuibl 1 cxeMbl: «MOHOTMOPUAHOE CKpEIVBAHNME M €ro IUTOTeHeTMUYecKasi OCHOBa», «3aKOH pacCIIeIIEHUSI M ero IMTOreHeTMuYecKass OCHOBa», «3aKOH
YUCTOTBI TameT», «IurnbpuaHoe ckpenyBanmue», «lutosornyeckue oCHOBbI AUTMOPUIHOTO CKpellMBaHus», «Meiio3», «B3aumopmencTBue asie/ibHbIX T€HOBY,
«I"eHeTHYeCKMe KapThl paCTeHM, SKMBOTHBIX 1 UeJIoBeKa», «['eHeTnKa mosa», « 3aKOHOMEPHOCTM HaCIeqOBaHMsI, CIIETVIEHHOTO C TI0JIOM», « KaproTuIibl uesioBeka
U SKUBOTHBIX», «Buabsl nsmeHunBocti», «MoaudukaiMoHHas M3MeHuUnBoCTb», «HaciemoBanne pesyc-dgakropa», «I'eHeTnka rpymmn KpoBu», «MyTalyoHHasI
M3MEHUMBOCTDY.

O6GopymoBaHue: Momenu-anIMkanuu «MoHorubpugHoe ckpelBaHue», «HernojgHoe moMuHMpoOBaHMe», «IurnbpumgHoe ckpelyBaHue», «Ilepekpéct
XPOMOCOM», MMKPOCKOIT ¥ MUKporiperapar «Jlposodmia» (Hopma, MyTaiuu GOpMblI KPbLIbEB M OKPACKM Tejia), repbapuii «I"'opox moceBHOM».

JlabopaTopHbIe U MpaKTUYecKye padboThI:

JlaboparopHast pa6ota Ne 5. «V3yueHue pe3ysbTaToOB MOHOTMGPUIHOTO ¥ OUTMOPUIHOTO CKPEILMBaHMS Y AP030GIIbl Ha TOTOBBIX MUKpOIIperaparax».
JlabopatopHast pabora Ne 6. «/M3yueHne MOOMOUKAIIMOHHON U3MEHUMBOCTH, ITIOCTPOEHME BAPUALIMOHHOTO Psia ¥ BapUAlMIOHHOM KPUBOI».

JlaboparopHast pabota Ne 7. « AHanmm3 MyTaumii y Ipo30GuiIbl Ha TOTOBBIX MUKPOIIPErnapaTax».



ITpakTuueckast pabora Ne 2. «CocraBjieHue 1 aHAIMU3 POAOCIOBHBIX UE/IOBEKA».

OcHOBHbIE BMABI JEATEIPHOCTY 00YyUaIoMXCs:

PackppIBaTh copepskaHue TEPMMHOB M TIOHSITUI: T€H, I'€HOM, TeHOTUI, (EeHOTUII, XPOMOCOMbI, ajijieJbHble T'eHbl (ajjiesn), TOMO3UIoTa, T'eTepPO3UroTa,
JOMMHAHTHBIN MPU3HaK (TeH), pelieCCUBHBIN MPU3HaK (reH), uncTast JMHus, tTuopua. [lepeuncyiaTe 1 XapakKTepr30BaTh METOIbI T€HETUKN: TMOPUI0IOTNYECKIA,
IIUTOTEHETUYUECKUI, MOJIEKY/IIPHO-TEHETUUECKMIA; MTOMMHAHTHbIE M pelleCCHMBHbIE IPU3HAKM pACTEHMI U SKUBOTHBIX. I[lOJIb30BaThCSl T'€HETUYECKON
TEPMUHOJIOTMEN Y CUMBOJIMKOM [JIST 3alyCU TEHOTUIIMYECKMX CXeM CKpellyBaHus. PacKpbiBaTh COAepskaHyue TEPMMHOB U TOHSTUI: MOHOTMOPUIHOE
CKpelyBaHue, GeHOTUIMYECKIME TPYIIIIbI, TMOPUIOIOTMUECKMIT METO/I, YMCTbhIE JIMHUM, JOMUHMPOBaHME I'eHOB (ITOJIHOE, HETIOJTHOE), pacllelljieH e B IOTOMCTBE.
OmnucebiBaTh MeTOAMKY IpoBefeHys . MeHiesieM ONbITOB 11O M3YYEHUIO HACAeIOBaHMSI OJHOM Maphbl MPU3HAKOB Y ropoxa MOCeBHOr 0. PacKkpbIBaTh comepskaHme
3aKOHOB eIMHOO0Opa3usi TMOPUAO0B MEePBOrO MOKOJIEHNST U 3aKOHa paciiueruieHnsi. OObICHSITb IMITOTe3y UYMCTOThI FaMeT. 3amMChlBaTh CXEMbl MOHOTMOPUIHOTO
CKpelBaHusl, OObSICHSITh €ro IUTOJOTrMYECKME€ OCHOBBI M PelllaTh reHeTMYecKe 3aauy Ha MOHOIMOPUIHOE CKpellBaHue. PacKpbIBaTh cofepikaHue TEpPMUHOB
Y TIOHSITUIA: TUTMOPUIHOE CKpellyBaHue, aHaausupyoiee ckpeiyBanme. OmichbiBaTh ONbIThI ['. MeHIess 1Mo M3yUYeHnIo Hac/eqoBaHus IBYX Map IPU3HaKOB Y
ropoxa IoceBHOro. PackpeiBaTh cofep’kaHyue 3aKOHa He3aBMCUMOI'O HAcJeAOBaHMSI MPU3HAKOB. [IpMMeHSATh MaTeMaTHYecKuil pacuér C MOMOILIbI0 MeTOoaa
TIePEMHO’KEHMSI BEPOSITHOCTEH U 3aIMCh C TOMOIIIbIO (EeHOTUNMYECKMX PAIMKAJIOB pacilielyIeHNs TPU3HAKOB Y IIOTOMKOB 10 (D€HOTUITY M T€HOTUITY. 3aIMChIBaTh
CXeMbl AUTUOPUIHOTO CKpeIBaHus, OObSICHITh €ro UTOJOTMYECKIE OCHOBBI M pelllaTh TeHeTUUeCKye 3afauy Ha AUrnbpuaHoe cKkpelyBaHue. PackpbpiBaTh
colepskaHue TEPMMHOB M TIOHSITUIA: CLIETUIEHHOEe Hac/ieloBaHMe MPU3HAKOB, PEKOMOMHAIMS T€HOB, TeHeTMUYeCKMe KapThl XpOMOCOM, MopraHuaa. HasbiBaTh
OCHOBHbIE TIOJIOKEHMSI XPOMOCOMHOV Teopuu HacienctBeHHOCT T. MopraHa; packpbiBaTh cofepskanue pabotsl T. MopraHa 1o crierieHHOMY Hac/jeoBaHUIO
TEeHOB ¥ IPUYMHBI HapYIIeHWUs] CIEeIUIeHUS MeKOy reHamMu. 3aliChbiBaTb CXeMbl CKpEIIVMBaHMs IPU CLEIUIEHHOM Hac/JeqOBaHUM, OOBSICHATb IPUYMHbI
PEKOMOMHAIMY T€HOB, ONpPEeNeSITh YMCJIO TPYIIN CLEIJIEHMs TeHOB; PelllaTh reHeTMYecKue 3aauy Ha CIeIVIeHHOe HacjieqoBaHue. PackpbiBaTh copepikaHue
TEPMMHOB ¥ TIOHSITUIA: XPOMOCOMHBIN HabOP, ayTOCOMBI, ITOJIOBbIE XPOMOCOMbI, TOMOT'aMEeTHBbI 10J1, TeTepOraMeTHBbIN T0J1, CIEIIJIEHHOE C TT0JIOM HacjeI0BaHue
npu3HaKoB. OOGBSICHATb IIUTOJIOIMYECKME OCHOBBI XPOMOCOMHOI'O MeXaHM3Ma OINpefeseHNs] oJia Y PasjIMYHbIX opraHu3mMoB. CpaBHMBATb 3aKOHOMEPHOCTU
HacJIeOBaHNST MMPU3HAKOB, CILIETUIEHHBIX M HE CIEIJIEHHBIX C IMOJIOM. PemraTh reHermdyeckue 3ajauy Ha HacaedOBaHME CIIEIUIEHHBIX C IOJIbIX TPV 3HAKOB.
PackpbiBaTh cofepskaHue TEpPMMHOB M TOHSTMIA: M3MEHUMBOCTb, HACJEICTBEHHAs] M3MEHUYMBOCTb, HEHAC/IEJCTBEHHAs M3MEHUYMBOCTb, MOAMGUKAIMOHHAS
M3MEHUYMBOCTD, BAPMALIIOHHBIN PsIJI, BApMAaIMOHHAsT KpUBasi, MPU3HaK, HOpMa peakIniu, KOJIMUeCTBEHHbIE M KaueCTBEeHHbIe Mpu3Haku. KiaccuuimpoBaTh BUABI
M3MEHUMBOCTM ¥ BBISIBJIAITb UX OMOJOTMUYECKME OCOOEHHOCTH. [lepeunciisaTh CBOMCTBA MOAMOUKAIMOHHOVW M3MEHUMBOCTM UM OOBSICHATH €€ 3HaueHue st
OpraHu3MoB. Pa3jmyaTh KOJMMUeCTBEHHbIE M KaUeCTBEHHbIE TPU3HAKM; CTPOUTh BapMALIMOHHbBINA PsIJ, BApUAIMOHHYIO KPUBYIO, BBIUMC/ISITh CpeaHee 3HAUeHMe
npusHaka. PackpeiBaTh cofepskaHyue TEPMUHOB ¥ TOHSITMIA: HAC/IeNCTBEHHAs M3MEHUYMBOCTh, KOMOMHATUBHAS M3MEHUMBOCTb, MYyTAIlIOHHAS M3MEHYMBOCTb,
MYTaHT, MYTallMM: TeHHble, XPOMOCOMHbIE, T'€HOMHbIE; TOJUIUIOUINS, aHEeYIUIOUIMs, MyTareHbl. XapaKTepu30BaTh HAC/IENCTBEHHYIO M3MEHUMBOCTD;
dbopmynpoBaTh 3aKOH TOMOJIOTMYECKUX pSIIOB B HaCJIeICTBEHHOMN M3MEHUMBOCTHU
H. U. BaBwioBa 1 OOBSICHITH €ro 3HaueHue Ajsi 6monorum u cenaeknyu. KiaccudumypoBaTb MyTalyu: reHHbIe, XpPOMOCOMHbBIE, TEHOMHbIE — ¥ MPUBOAUTH
TIPUMEPbI My TaIUA.

OOGBSCHATD NMPUUMHBI BO3HMKHOBEHMSI MYyTaIuit, pojib (hakTopoB-MyTareHoB. CpaBHMBATb BUAbI MYTAllMI; BbISIBJISITH TPUUMHBI HACIEICTBEHHO U3MEHUYMBOCTMH,
MCTOYHMKM MYTareHOB B OKpY’Karwollel cpeme (KOCBEHHO). XapaKTepu3OBaTh BHESIEPHYIO HACJIENCTBEHHOCTb M M3MEHUMBOCTb. PacKpbiBaTh COMepskaHMe
TEPMMHOB U TIOHSITUIA: KAPUOTUIT YEJIOBEKA, IIUTOT€HETUUECKII METO/T, TeHeaJIOTMUeCKU MeTOT, OMOXMMIUYECKUI METO/I, 6JIM3HEIIOBbIV METO/I, HAC/IeICTBEHHbIE
60Jie3HM (MOHOTEHHbIE, C HAC/IEICTBEHHOM TPeIpacIioOoKeHHOCTbIO, XPOMOCOMHbIE), MeIMKO-TeHeTUYeCKOe KOHCYIbTUpOoBaHue. [lepeuncisiTb 0cObeHHOCTU
M3yUYeHUs T€HeTUKM YeJIOBEKa; MPUBOIUTD MPUMEPhI HACAeACTBEHHbIX 3a00JIeBaHMI YeIOBEKA, XapaKTepU30BaTh METOAbI MX MPOPMIAKTHUKY; 0OOCHOBBIBATD
3HaYeHMe MeIMKO-TeHETUUECKOTO KOHCY/IbTUPOBaHMSI. BhISBIATh ¥ CpaBHMBATh MEKAY COOOI TOMMHAHTHBIE U peIleCCMBHbIE MTPU3HAKY yesioBeka. COCTaBIsITh
M aHAJIM3MPOBATh POJOCIOBHbIE YeJIOBEKa.



Tema 7. Ceneximsa opraunsmoB. OCHOBbI 6MOTEXHOJIOTMM. 3 Yaca.

Cenexkuys Kak HayKa M Mmpolecc. 3apokaeHne cenekuyy u nomectukanysi. Ydyenue H.M. BaBuioBa o meHTpax MpOMCXOKAEHNUST ¥ MHOTOOOPas3usl KyJIbTYPHBIX
pactennit. LleHTpbI TPOMCXOKAEHNS JOMAIITHUX JXUBOTHBIX. COpT, MOpO/a, IIITaMM.

CoBpeMeHHbIe METOIbI CesieKIMu. MaccoBblii M MHAMBUIOYAIbHBIM OTOOPHI B CEJEKLMM pacTeHui M KMBOTHBIX. OleHKa 3KcTepbepa. BimskoponcTBeHHOe
ckpelyBanue — MHOpuAMHT. Yncras suaust. CKpelmBaHue YnMCThIX JHUA. ['eTeposuc, wim rubpuaHas cwia. HepoacTBeHHOe CKpelyBaHue — ayTOPUIVHI.
OrpanénHas rubpuausaums u e€ ycrexu. VICKycCTBEHHbI MyTareHe3 U TMOJIydeHME MOJUIIONAOB. IlOCTVMSKeHMSI CeJIeKIMM PAaCTeHWM, SKMBOTHBIX U
MMUKPOOPTaHU3MOB.

BuorexHoIOrMs Kak OTpaciib MPOM3BOACTBA. ['eHHas uHkeHepust. Dtanbl co3ganms pekombunanTHou [JHK u TpaHcreHHbix oprann3moB. KiietouHast MH>KeHepus.
Knerounble KyabTypbl. MUKPOKJIOHAJIBHOE pa3MHOXeHMe pacteHuit. KiioHupoBaHME BBICOKOMPOMYKTUBHBIX —CEIbCKOXO3SMCTBEHHbIX OPraHM3MOB.
Okosiormueckue u atuyeckue mpobsembl. MO - reHetnuecku MoguPUIIMPOBaHHbIE OPTaHM3MBI.

HemoHcTpamm:

[Toprpersi: H.U. BaBuiios, 1.B. Muuaypus, I'.Jl. Kapneuenko, M.®. ViBaHOB.

Tabmuibl 1 cxembl: KapTa «LIeHTpPhI MPOMCXOKIEHUSI M MHOTOOOpasusi KyJIbTYPHbIX pacTeHuii», «[lopombl mOMAaIIHMX SKMBOTHBIX», «CopTa KyJIbTYPHBIX
pactenunity, «OtpanénHas rubpunusanus», «Pabotel akagemmka M.®D. MBanoBa», «Ilommmionaus», «O6beKkTbl 6MOTEXHOJOrMN», «KIIeTOUHbIE KYIbTYphI U
KJIOHMpOBaHMe», « KOHCTpynpoBaHMe 1 epeHoC reHOB, XPOMOCOM».

O6opynoBaHye: MyJISKM JIOLOB U KOPHEIVIONOB AMKUX (GOPM U KYJIbTYPHBIX COPTOB pacTeHui, repbapmit « CesbCKOX03S1ICTBEHHbIE PACTEHUS».
JlabopaTopHbIe U MpaKTUYecKyue paboThI:

Okckypeusi «OCHOBHbIE METOAbI U AOCTUKEHMS CeJIeKIIMY PacTeHMI U SKMBOTHBIX (Ha CEeJeKIMOHHYIO CTaHIMIO, TIJIEMEeHHYI0 (epMy, COpPTOUCIIbITATeIbHbIN
YYaCTOK, B TEIJIMYHOE XO3SICTBO, JIJAOOPATOPUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO IIEHTPA)».

OcHOBHEbIE BUAIBI JeATEILHOCTY 00YUaIOLMXCS:

PackpbIBaTh cofepskaHMe TEePMMHOB M TIOHSTUI: CeJIeKIIMs, COPT, TOpOAaA, IITaMM, IOMECTMKAIMs, WIX OJOMAIllHMBaHMe, II€HTPbl MHOrooOpasusi u
MTPOUCXOKIEHUST KYJIbTYPHBIX PACTEHUM U SKMBOTHBIX, TMOPUIM3aLIMs, MUCKYCCTBEHHbBIN O0TO0pP. HasbiBaTh ¥ CpaBHMBATh OCHOBHbBIE 3Tallbl PA3BUTUS CEJIEKIIMNA.
Wsnarats yuenne H. V. BaBuioBa o 1ieHTpax MPOUCXOKAEHMS KYJIbTYPHBIX PACTEHUI; pa3iMdaTh EHTPbl Ha KapTe MUpPa, CBSA3bIBATh MX MECTOIOJIOXKEHME C
oyaramy BO3HMKHOBEHMS JpeBHeMIux HuBwinsanmii. CpaBHMBATh COpPTa KYJbTYPHBIX PacTeHMi, MOPOMAbl AOMAIIHUX >KUBOTHBIX M UX AUKUX TPEIKOB.
O1uieHNBaTh POJIb CEJIEKIMY B 0OecIeueHny IPoIOBOJIbCTBEHHO O€30IMacCHOCTY YeJIoBevYecTBa. PacKpbIBaTh cofepikaHMe TEPMUHOB U TTOHSITUI: MICKYCCTBEHHBIN
0TO6OP, MaCCOBBIN OTOOP, MHAVMBUIYAJbHBIN OTOOD, IKCTEPhEP, OJIM3KOPOACTBEHHOE CKpellMBaHue, YMCTask JIMHUS, TeTepo3yC, HEPOICTBEHHOe CKpellBaHue,
MCKYCCTBEHHBIN MyTareHes, mnoiuiuionabl. CpaBHMBATb (OPMbI MCKYCCTBEHHOTO OTO6opa (MacCOBOTO ¥ MHIAMBUAYAJIbHOTO), BUIbI T'MOPUAM3AIU
(6/TM3KOPOACTBEHHON U OTHAJIEHHOM), CIIOCOOBI MOTyUYeHUsT OUTUIONIOB. [IpMBOIUTD MIpMMepPbl HOCTVKEHUI CeeKIY PacTeHU U SKMBOTHBIX. PacKkpbIiBaTh
coziepskaHye TEPMUHOB U TIOHSITUIA: OMOTEXHOJIOT S, KJIETOUHAs MH)KeHepysl, TeHHasl MH>KeHepusl, KIOHMPOBaHue, TpaHcreHHble oprannsmMbl, ' MO (reHetnuecku
MoaMMUIIMpOBaHHbIE OPraHu3Mbl). XapaKTepu3oBaTb OMOTEXHOJIOIMIO KaK OTpacib ITPOU3BOMCTBA, OCHOBHBbIE MOCTVMKEHUS OMOTEXHOJIOTMM B 006JIaCTU
MIPOMBIIIVIEHHOCTH, CeJIbCKOTO XO3SICTBA M MeOUIMHBI. [lepeuncyisT M XapaKTepu3oBaTb OCHOBHbIE METONbI U NOCTVKeHUsT GmonmskeHepun. O6CyKIaTh
9KOJIOTMYECKME U ITUYECKME aCIeKTbl HEKOTOPbIX MCCAeNOBaHUM B 001aCTM OMOTeXHOJOrMM (KJIOHMPOBAHUSI, MCKYCCTBEHHOTO OIJIOIOTBOPEHMS,
HaIpaBJIeHHOTO M3MEHEeHMsI FTeHOMa U CO3[aHMsI TPAaHCTeHHBIX OPTaHM3MOB).

Peaymsanysi BocnuTaTe/IbHOTO MOTEHIMANIA YPOKOB INMpeLyCMaTpMBAaeT: MaKCMMa/bHOE VMCIIOb30BaHME BOCIUTATEIbHBIX BO3MOKHOCTEN COMEpSKaHUSI y4eOHOro
Kypca i1 GOpMMPOBaHMUSI Y OOYYAIOIIMXCS POCCUMCKUX TPAOVLMOHHBIX YXOBHO-HPABCTBEHHBIX M COLMOKYJIBTYPHBIX IIEHHOCTEN, POCCUIICKOTO MCTOPUYECKOTO
CO3HAHUSI HA OCHOBE MCTOPUYECKOTO IMPOCBEIIeHNs; MOA00p COOTBETCTBYIOIIETO COAEPsKaHMsI YPOKOB, 3afaHMM, BCIIOMOTATebHbIX MaTepyuasaoB, MPOOJEMHbIX
CUTYyaluii A1l OOCY>KIIeHMIT; BIOOP METOMOB, METOAMK, TEXHOJOTMIA, OKa3bIBAIOIIMX BOCIUTATEIbHOE BO3AENCTBME HA JIMYHOCTb B COOTBETCTBUU  C



BOCIIMTATEJbHBIM MI€aJiOM, LIeJIbIO0 M 3aJauaMy BOCIIATAHMS, LIeJIEBbIMM OPMEHTHPAMM Pe3y/IbTaTOB BOCIIMTAHMS, peaM3alyio IIPUOPUTETa BOCIIUTAHMS B
YueOHOM AesiTeIbHOCTU

TemaTtnueckoe miaHuposaume 11 kmacc

Ne [Tema KommmuectBo [KomuecTBo uyacoBlcrionb3oBaHus BocnurarenbHbIM HoTeHIMaa ypoka  |(CamocrosTenbHad |[laTa
JacoB Ha 3JIEKTPOHHBIX pabota
ayIMTOPHO. (CAaMOCTOSITENIbHYIO |(LiM(POBBIX) 00y YaIOIIMXCSI
paéoty 06pa3oBaTEIbHbIX m 13
00yYaIOIIMXCST pecypcoB
Tema 1. Buonorus Kak Hayka 2 yaca: 1 yac ayauTopHo u# 1 yac Ha CaMOCTOSITeJIbHYIO paboTy
1.  |buonorust B cucreme 1 1 Tpenaxxep  «Oo6aakollpumenenne wuHTepakKTUBHBIX GopmUnurars § 1-3 11A-02.09
HayK. MeTo/ibl BHaHMII».  Buosorus.yuye6HoOM paboThl — BBITIOSTHUTD
[MO3HAHMS SKVBOM 10 KJj1acc, OOOmHTeIeKTYaIbHBIX, CTUMYIMPYIOIIUXPadOTy Hazlllr'o5 09
nipuponsl. I1p.p. 1. «Dusukon Jlab» MO3HaBaTe/IbHYIO MOTMBAIIMIO,|OLIMOKaAMM
«Mcnons3oBaHne UT'POBBIX METOAUK, IIVICKYCCHUIA,
pa3IMYHBIX METOJIOB MaloIIMX BO3MOXXHOCTb IIPMOOpPECTH
MpU U3yICHUH OTBIT  BEAEHUSI  KOHCTPYKTUBHOTO
OHMOJIOrTYECKHX imaJiora; TPYIIIOBOM PaboThI, KOTOPas]
00BEKTOB» 'VUUT CTPOUTH OTHOILIIEHNS "
ImeiiCTBOBAaTh B KOMaH/Ie, ClIOCOOCTBYET,
PasSBUTHUIO KPUTUUECKOTO MBIIIIEHNS.
Tema 2. JKuBble cucTeMbl M MX opraHmsaiys 1 yac ayaAMTOpHO
2.  [buonoruueckue 1 0 Tpenaskep  «O6makolIpuBiaeyenmne BHMUMaHMsUuTaTh § 4 11A-16.09
CUCTEMBI, TPOIECChI U BHaHUI».  Buosiorus.jo6yuaroummxcs K IeHHOCTHOMY aciekTy(OTBeuyaTh HA
X u3ydyeHue. BxomHoum 10 KJjacc, OOOgBnennit u COOBITUI, MHUIMMPOBAHUEBOIIPOCHI 111-19.09
[KOHTPOJIb. «DusukoH Jlab» 00CYXIeHU!, BbICKA3bIBaHUIA  CBOEro
MHEHMSI, BBIPaOOTKM CBOETO
VIMYHOCTHOTO OTHOIIEHUS K
M3y4aeMbIM  COOBITUSIM,  SIBJIEHUSIM,
UTMIIaM.
Tema 3. Xummueckuit cocTaB 1 cTpoeHue KieTku 8 4acoB: 4 yaca ayAMTOPHO U 4 yaca Ha CaMOCTOSITEJIbHYIO paboTy
3. [Xumnueckuit cocras(l 1 Tpenaxkep  «O6makolIpuBieuenmue BHuMaHusYurath § 5-6,9-11 [11A-30.09
KJIETKM. Bopa i BHaHUI».  Buosorus.jo6yuaroummxcs K IeHHOCTHOMY acnekTy(OTBeuyaTh HA
MUHepa/ibHbIe COJN., 10 KJjacc, OOQOjBnennit M COOBITUIN, UHUIIMUPOBAHMEBOITPOCHI 11r-03.10
Benku. Cocras " «DusukoH JIab» 00CY>KIeHUM, BbICKa3bIBAHUI  CBOEro
CTpoeHMe GeKOB. MHEHMsSI, BBIPAaOOTKM CBOEro




pecypc  «[lomarirHue

SIBJIEHUIT M COOBITUM, MHUIIMUPOBAHNE

UTMYHOCTHOTO OTHOIIIEHUS K
M3YyYaeMbIM  COOBITUSIM,  SIBJIEHUSIM,
UTMIIaM.

4.  |@epmeHTbI. YTaeBombl. |1 1 DJIeKTPOHHbIN [IpumeHenne wmHTEpakTUBHbIX GopmUnuraty § 7-8,12-11A-14.10
JTnminel. HykienHoBbie 06pa30BaTeIbHBIN 'yueGHOM paboThl —|13
kucyiotel. ATOD. JLp. 1. pecypc  «JloMalIHMEMHTE/UIEKTYAJIbHBIX, CTUMYJIMPYIOINX/(OTBEUaTh pa 1171710
«3yuenne 3aIaHMs. CpenHeeno3HaBaTe/IbHYIO MOTMBAIIMIO,[BOITPOCHI
KaTaJIUTUUECKOMI ob111ee  0O6pa3oBaHME.UTPOBBIX METOIVK, IIACKYCCUIA,

AKTUBHOCTU Buomorusa», 10-11jmarolx BO3MOKHOCTb MPUOOPECTU
bepmeHTOB» KJjlacc, AQlonbIT  BelleHUSI ~ KOHCTPYKTUBHOTIO)
M3maTenbCcTBO Imasiora; TPYIIOBOM paboThl, KOTOpas]
«IIpocseleHne» 'VUUT CTPOUTH OTHOLLIEHMUS "
meCcTBOBAaTh B KOMaH/Ie, CIIOCOOCTBYET

Pa3SBUTHUIO KPUTUYECKOTO MBIIIIEHNS.

5. |Ucropus wu  merompil 1 Tpenaskep «O6mako  [[IpuBneyeHmne BHuMaHusgYurats § 15-20  |11A-28.10
M3yUEHUS KJIETKM. 3HaHUI». Buosorus. |06yvaroUMxcs K IEHHOCTHOMY aciekTy(OTBevyaTh HA
KnerouHas Teopus. 10 ximacc, OO0 SIBJIEHUIT M COOBITUI, MHUIIMMPOBAHMEBOIIPOCHI 11r-31.10

«Dusukou Jlab» O0OCY>KIOEeHNM, BbICKA3bIBAHMII  CBOErO)
MHEHMSI, BBIPaOOTKU CBOETO
UTMYHOCTHOT'O OTHOIIIEHUS K
M3y4aeMbIM  COOBITUSIM,  SIBJIEHUSIM,
UTMIIaM.

6. |[Kimerka 1 eé crpoenne.|l 1 Tpenaskep «O6mako  [[IpymeHeHre WHTEPAKTUBHBIX (GOPMBBITOIHATD 11A-18.11
JILp.2. «/3yuenne 3HaHWUI». buosorust.  [yue6HOM paboThI —MHIVBUAYATbHbIE
CTPOEHMSI KJIETOK TIOf| 10 kmacc, OOO MHTEJIJIeKTYaJIbHbIX, CTUMYJIUPYIOIINX3aTaHs 111-21.11
MUKPOCKOTIOM Ha «DusukoH Jlab» MO3HABaTeJIbHYIO MOTUBAIIAIO,

TOTOBBIX UT'POBBIX METO/INK, IIACKYCCUIA,

MUKpOIpenaparax» MaloIMX BO3MOXXHOCTb IPUOOpPeCTH
ONBIT  BeHNEHUS]  KOHCTPYKTUBHOTO
Imyajora; TPYIIOBOM paboThI, KOTOpas
VUUT CTPOUTH OTHOIIIEHUS "
MeiiCTBOBAaTh B KOMaH/le, ClIOCOOCTBYET:,
Pa3sBUTUIO KPUTUIECKOTO MbIIILJIEHMS.

Tema 4. JKusHegesiTeIbHOCTh KJIETKM 6 4acOB: 3 yaca ayAuMTOPHO M 3 yaca Ha CaMOCTOSITEJIbHYIO paboTy

7. |Obmen BemiectB il 1 DJIeKTPOHHBIN [TpuBneuenue BHUMaHusUurarp § 21,23-24(11A-02.12
MeTaboIM3M. 06pa3oBaTeIbHbIN 06YYaroIIMXCS K IEHHOCTHOMY acrekTy(OTBevaThb HA

11I-05.12

BOITPOCHI




MdoTocuHTE3. 3agaHus. CpenHee0bCy>KIeHNUI, BbICKA3bIBAHMII  CBOErO
X eMOCHHTE3. oO1iee  oOpasoBaHMe.MHEHMsI, BbIPaOOTKU CBOETO
bronorus», 10-11{muHOCTHOrO OTHOILIEHUS K|
KJjlacc, AQOM3yyaeMbIM  COOBITUSIM,  SIBJIEHMSIM,
3maTebCcTBO UIMIIaM.
«IIpocBenieHne»
8.  |DHeprermueckuit oomeH.|1 1 DJIeKTPOHHBIN [TpuBneuenmne BHUMaHusUurars § 22,24,14[11A-16.12
buocunTe3 6esKa. 06pa3oBaTeIbHBIN 00yJaIOIIMXCS K IEHHOCTHOMY aciekTy(OTBeuaThb Ha
pecypc  «JlomalnrHuesIBI€HUIA ¥ COOBITUNM, MHUIIMMPOBAHMEBOIIPOCHI 11r-19.12
sagaHus. CpenHeeobCcy>kaeHni, BbICKA3bIBaHMII  CBOErO
o6Ilee  0Opa3sOBaHMe.MHEHMSI, BbIPaOOTKU CBOEro
buomorus», 10-11{muHOCTHOIO OTHOIIIEHUS K
KJjiacc, AOmM3yyaeMbIM  COOBITUSIM,  SIBJIEHMSIM,
V3maTeabCTBO UIIIaM.
«IIpocsenienue»
9. |Heknerounble ¢opmbi|l 1 DJIEKTPOHHBIN [IpuBneuenne BHMMaHMsUnraTb § 22,24,14 (11A-13.01
SKM3HM — BUPYCHI. 06pa30BaTEIbHBIN 00YyUaIOIIMXCS K IEHHOCTHOMY acrekTy|(OTBevaTh Ha
pecypc  «JloMalllHMESIBJIEHUIA ¥ COOBITUI, MHULIMMPOBAHMUEBOIIPOCHI 11r-16.01
3aIaHus. CpenHee06CysKIeHUI, BBICKa3bIBAHUI  CBOETO
o6I11Iee  0Opa3OBaHME.MHEHMSI, BbIPaOOTKU CBOETO0
buosorus», 10-11{mmuroCcTHOrO OTHOILIEHUS K|
KJIacc, AOm3yyaeMbIM  COOBITUSIM,  SIBJIEHVSIM,
M3paTenbCcTBO VTMIIaM.
«IIpocsenieHne»
Tema 5. PasMHOMKeHMe ¥ MHOAMBUAYaJIbHOE pasBUTHME OPraHM3MOB 5 4acoB: 2 yaca ayAMTOPHO M 3 Yaca Ha CaMOCTOSTE/IbHYIO paGoTy
10. PKusHeHHBIN nZsce | 2 Tpenaskep «O6mako [[IpymeHeHne uHTepaKTMBHBIX QopmUnTath § 26 11A-27.01
KJIeTKU, e€ [ejeHue. 3HaHul». buonorus.  |yue6HOMI paboThl —|OTBevaThb Ha
MuTos. dopmbl 10 kmacc, OO0 VHTEJIJIEKTYaJIbHbIX, CTUMYJIMUPYIOIIMNXBOIIPOCHI 111-30.01
Pa3MHOXKEHUS «Du3uKkoH J1ab» MO3HABaTeJIbHYIO MOTUBAIIAIO,
OpraHu3MOB. JLp.3) UT'POBBIX METO/INK, IIACKYCCUIA,
«Habsogenne murosa B MaloIMX BO3MOXXHOCTb IPUOOpPECTH
KJIETKax KOHYMKA ONBIT  BeOEHUS]  KOHCTPYKTUBHOTO

KOpellKa JTyKa»

muasiora; TPYyIIOBOM paboThl, KOTOpas]
VIUT CTPOUTH OTHOLIEHNS "
MeliCTBOBAaTh B KOMaH/ie, ClIOCOOCTBYET:,

Pa3BUTUIO KPUTMYECKOI'O MbIIIJIEHWMS.




11. Meios. O6pasoBanue ul 1 Tpenaskep «O6mako [[IpumeHeHnne wHTepakTMBHBIX GopmUYnrars § 27 11A-10.02
pasBuUTHE TTOJIOBBIX 3HaHMII». Bbuosorus.  [yue6HOM paboThl —|OTBevaThb Ha
KJIETOK. 10 xmacc, OO0 MHTE/JIEKTYaIbHbIX, CTUMYJIUPYIOIIMXBOIPOCHI 11-13.02
OmogoTBopenne. JLp.4, «DusukoH J1ab» MMO3HaBaTEJIbHYIO MotuBauuto,Yurars § 1-3 Y.2
«/3yueHne  CTpoeHUs] UT'POBBIX METO[INK, IucKyccuir,(OTBevaTh Ha
MOJIOBBIX KJIETOK» MaloIMX BO3MOKHOCTh IPUOOPECTUBOIPOCHI
NHnuBugyaabHOE ONBIT  BeHOEHUS]  KOHCTPYKTUBHOTO
pasBUTHE OPTaHU3MOB. Imuasora; TPyNIoBoil paboThl, KOTOpas

VUUT CTPOUTH OTHOIIIEHUS "
[mericTBOBaTh B KOMaH/Ie, CITOCOOCTBYET
Pa3BUTUIO KPUTUIECKOTO MbIIILJIEHMS.

Tema 6. HaciencTBeHHOCTD ¥ M3MEHYMBOCTh OPraHU3MOB 8 4acoB: 4 yaca aygUTOPHO M 4 yaca Ha CAaMOCTOSITE/IbHYIO paboTy

12. [Tenermxa. 1 1 DJIeKTPOHHbIN [Tpusneuenmne BuuManusUurath § 4-5 U.2 [11A-24.02
3aKOHOMEpPHOCTH 06pa3oBaTeIbHbIN 06YYaroIIMXCS K IEHHOCTHOMY acrekTy|(OTBevaThb HA
HacefOBaHMs pecypc  «JlomalrHuesIBIeHUIA ¥ COOBITUIM, MHUIMMPOBAHMEBOIIPOCHI 11r-27.02
MpPU3HAKOB. 3aiaHMs. CpenHee0OCYysKIeHUI, BbICKa3bIBAaHUI  CBOETO
MoHornépuaHoe o6Ilee  0Opa3sOBaHMe.MHEHMSI, BbIPaOOTKU CBOEro
CKpellIBaHue. buomorus», 10-11jmnuynocTHOrO OTHOILIEHUS K

KJjiacc, AOmM3yuyaeMbIM  COOBITUSIM,  SIBJIEHUSIM,
M3naTenbCcTBO UTMIIaM.
«IIpocsenienue»

13.  |\durubpumHoe 1 1 Tpenaxkep  «O6nakollpuMeHenne wuHTepakTUBHBIX ¢opmUnurars § 6 U.2  |I1A-10.03

CKpelllBaHNue. 3aKOH BHaHMII».  Buoaorus.yuye6HOM paboThl —|OTtBeuarn Ha
HE3aBUCYMOTO 10 KJj1acc, OOOmHTeNIeKTYaTbHBIX, CTUMYIMPYIOIIMUXBOIIPOCHI 11r-13.03
HacJIeJoBaHMS. «DusukoH J1ab» MMO3HaBaTEe/IbHYIO MOTMBAILINAIO,
CiiernieHHOe UT'POBBIX METO[INK, IIACKYCCUIA,
HacjIeI0BaHNe MaloIMX BO3MOXHOCTb IPMOOpPECTH
MpusHaKkoB. JIp.5. ONBIT  BeHeHMUS]  KOHCTPYKTUBHOTO
«3yueHne pe3ysbTaTOB ImaJiora; TPYIIOBO paboThI, KOTOpas]
MOHOTMOPUIHOTO U 'VUUT CTPOUTH OTHOIIIEHUS "
IUTUOPUAHOIO ImeliCTBOBaTh B KOMaH/Ie, CIIOCOOCTBYET,
CKpelyBaHusI» Pa3BUTUIO KPUTUUECKOTO MbIIIIJIEHMSI.

14. [Tenernka nosa.|l 1 Tpenaskep  «O6makollpumeHeHne uHTepakTUBHbIX (opmUnurats § 7 U.2  [11A-31.03
HacnenoBanue, 3HaHMII».  Buoaorus.yuye6HoM paboThl —|OTBevaThb Ha
CLIeIIJIEHHOe 10 KJj1acc, OOOmHTE/IEKTYaTbHbIX, CTUMYJIMPYIOIIMUXBOITPOCHI 111-03.04
d MTOJIOM. «Dusuxon Jlab» MO3HaBaTe/IbHYIO MOTUBAIINIO,
3meHunBoCTh. JLP.6. UTPOBBIX METOAVK, IVICKYCCHUIA,




«MopgudukauyoHHas

IMarolmyx BO3MOKHOCTb MPUOOPECTH

M3MEHUYMBOCTb, OTBIT  BeAEHUSI  KOHCTPYKTUBHOTO
MMOCTpPOeHMe Imasiora; TPYIIOBOM paboThl, KOTOpas]

BapMaIMOHHOTO psfa U VIUT CTPOUTH OTHOLIEHWS "
KPUBOIT». JLp.7) meliCTBOBAaTh B KOMaH/Ie, ClIOCOOCTBYET:,
«AHIM3 MyTauin Y| Pa3BUTUIO KPUTUYECKOTO MBIIILIEHNS.
Mpo30dIIIBI»

15. |[HacnemcrBeHHas 1 1 DJIeKTPOHHbIN [IpumeHenne wuHTEpPaKTMBHBIX GopmUnTath § § U.2  [11A-14.04
M3MEHUMBOCTb. 06pa30BaTeIbHBIN 'yueGHOM paboThl —|OTBevaThb Ha
['eHeTMKa yeJioBeKa. pecypc  «JloMalllHMEMHTE/IEKTYJIbHBIX, CTUMYJIMPYIOIIMXBOIIPOCHI 1Tr-17.04
I1p.p. 2. «CocraBiieHue 1 3aIaHMs. CpenHeeno3HaBaTeIbHYIO MOTUBAIIAIO,

QHAJIM3  POAOCJIOBHBIX ob1lee  06pa3OBaHME.UI'POBBIX METOAVK, IIVICKYCCHUIA,
yesloBeKa. buonorusi», 10-11jmaromMx BO3MOYKHOCTb IPUOOPECTH
KJ1acc, AOQpnbIT  BefeHMS  KOHCTPYKTUMBHOTIO
M3maTenbCcTBO Imasiora; TPYIIOBOM paboThl, KOTOpas]
«IIpocseleHme» VUUT CTPOUTH OTHOLIIEHNS "
mecTBOBAaTh B KOMaH/Ie, CIIOCOOCTBYET

PasBUTHUIO KPUTUUECKOTO MbIITIEHNS.

Tema 7. Cenexkunms oprannsmMoB. OCHOBBI 6MOTEXHOJIOrMM 3 yaca: 1 yac ayguUTOpHO M 2 Yaca Ha CAaMOCTOSATENbHYIO paboTy.

16. |Cenexkuus Kak Hayka wu(l 2 Tpenaxxep  «Oo6makollpumenenne wuHTepakTUBHBIX GopMmUnurars § 9 U.2  |11A-28.04
mporuecc. MeTombl U BHAHMII».  BMoaorus.yuye6HOM paboThl —|OTtBeuarn Ha
IMOCTVKEHMST  CeJIEeKLIUM 10 KJj1acc, OOOmHTeNIeKTYaIbHBIX, CTUMYIMPYIOIIMUXBOIIPOCHI 111-17.04
pPacTeHU! U SKUBOTHBIX. «®DusukoH Jlab» MMO3HABaTE/IbHYIO MOTUBALMIO,
brorexHoorns KaK UTPOBBIX METOAVK, IIVICKYCCHUIA,

OTpaciab TMPOU3BOJCTBA. MaloIMX BO3MOXXHOCTb IPMOOpPeCTH
IKkckypers «Metonpl U ONBIT  BeHeHUS]  KOHCTPYKTUBHOTO
MOCTVSKEHUST CeJIEKITUM» ImaJiora; TPYIIOBO paboThI, KOTOpas]
(BUPTYyaIbHO) 'VUUT CTPOUTH OTHOIIIEHNS "
mecTBOBAaTh B KOMaH/Ie, CITOCOOCTBYET
Pa3BUTUIO KPUTUUECKOTO MbIIIIJIEHMSI.

17. Bauer o Kypcy|l 0 Tpenaskep  «O6makolIpuBneyeHme BHUMaHMsPabota Hap|l1A-12.05
6uosiorvm 11 kacca BHaHUI».  BMOoJOrNs.06yUaroumMxcs K IEHHOCTHOMY acIeKTYOLIMOKaMMA.

10 KJj1acc, OOOgBneHnit U COOBITUI, MHUIMUPOBAHNE 11T-15.05
«DusukoH JIab» 00CY>KIIeHUI, BbICKa3bIBAHUI  CBOErO
MHEHMsI, BBIPaOOTKM CBOETO

VIMYHOCTHOI'O OTHOLIEHNsI K




13y4aeMbIM
UTIIaM.

COOBITUSIM,

SIBJIEHVSIM,




