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IHNJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 1O BUOJIOT'MU HA YPOBHE CPEJJHEI'O OBILIET'O OBPA3OBAHMUA

CornacHo ®I'OC COO ycraHaBiIMBarOTCS TPEOOBAHUS K pe3yJIbTaTaM OCBOEHUS 00YUaIOLUMUCS MPOTrpamMM CpeaHero oo1ero o0pa3oBaHus: JIUYHOCTHBIM,
METANpPEAMETHBIM U MPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATBI

B cTpykType TUYHOCTHBIX pe3yabTaTOB OCBOCHUS IpeiMeTa «bronaorusy BhIICIEHBI CICIYIONINE COCTABIISIIONINE: OCO3HAHUE O0YUAIOIIMMUCS POCCUMCKON
IpaxIaHCKON UACHTUYHOCTH — FTOTOBHOCTU K CAMOPA3BUTHIO, CAMOCTOSITEIILHOCTH M CAMOOIIPEICTICHUIO, HATMYME MOTHBAIIMH K O0y4eHHIO OUOJIOTHH,
I[eJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUI TUYHOCTH Ha OCHOBE KITFOUEBBIX [ICHHOCTEH M HCTOPUUYCCKUX TPAAUIIUN pa3BUTHS OMOIOTUYIECKOTO
3HAHUA, TOTOBHOCTh U CIIOCOOHOCTH 00YYaOIINXCSl PYKOBOJICTBOBATHCSI B CBOCH JESTEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMHM YCTaHOBKaMHU, MIPUCYIIUMH CHCTEME
OHMOJIOrMYecKOro 00pa3oBaHwsl, HATMYHUE YKOJIOTUIECKOTO MPABOCO3HAHUS, CIOCOOHOCTH CTABHUTH IIEJIH U CTPOUTH )KU3HCHHBIC IJIaHBI.

JlnuHOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa «bruoorusy N0CTUralTcs B €JUHCTBE Y4eOHOM U BOCIUTATENbHOM NESTEIbHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMH POCCUHCKUMH COLMOKYJIBTYPHBIMHU, HCTOPUUYECKUMHU U TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMHU, IPUHSATHIMHU B 00IIIECTBE MTPaBUIIAMU U
HOpPMaMH TIOBEJICHUS U CIIOCOOCTBYIOT MPOIleccaM CaMOTIO3HAHUS, CAMOBOCIIUTAHUS U CAMOPA3BUTHS, Pa3BUTHsI BHYTPEHHEH MO3UIMH JTUYHOCTH,
MaTpUOTU3MA, YBOKCHUS K 3aKOHY U MPABOMOPSIKY, YEJIIOBEKY TPY/la U CTApIIEMy MTOKOJICHUIO, B3aUMHOTO YBa)KCHHSI, OEPEKHOTO OTHOUIECHUS K KYJIbTYPHOMY
HAaCJEAUIO U TPAJAULIMIM MHOTOHAIMOHAJIBHOTO Haponaa Poccuiickoit denepanuu, Ipupoe U OKpyKaroLei cpele.

JIMaHOCTHBIE pPe3yIbTaThl OCBOSHUS YIEOHOTO TipeaMeTa «bHOJIOTHS» JTOIKHBI OTPaKaTh TOTOBHOCTH M CIIOCOOHOCTh 00YYAIOIIUXCSl PYKOBOJICTBOBAThCS
chOpMUPOBAHHOI BHYTPEHHEH MO3UIUEH INYHOCTH, CUCTEMOU 1IEHHOCTHBIX OPUEHTAIIN, TO3UTUBHBIX BHYTPEHHUX YOEKIEHHI, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO 00I11eCTBA, PACIIMPEHUE KU3HEHHOTO OIBITA U OIBITA JACSITEIIBHOCTU B MPOIIECCE PeaTu3allii OCHOBHBIX
HAIPABJIECHUN BOCIIUTATEIBHON EATENBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHcKoOro BOCNUTAHMUS: CHOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUHA 00YUAIOMIErocsi Kak aKTUBHOTO M OTBETCTBEHHOTO YJIeHA POCCUHUCKOTO
o0I11ecTBa; OCO3HAHNE CBOMX KOHCTUTYLIMOHHBIX MPaB U 005S3aHHOCTEMH, yBaKeHNE 3aKOHATOTOBHOCTh K COBMECTHOM TBOPYECKOH JEATENbHOCTH MPU CO3JaHUU
y4€OHBIX TPOEKTOB, PEIICHUH YIEOHBIX U TTO3HABATEIbHBIX 33/1a4, BBITIOJIHEHUH OUOIOTHYECKUX IKCIIEPUMEHTOB; CITOCOOHOCTH OMPEEsITh COOCTBEHHYIO
MO3UIUIO TIO OTHOIICHHIO K SIBJICHUSIM COBPEMEHHOM KM3HHU U OOBSACHATH €€; yMEHHE YUYUTHIBATh B CBOMX JEHCTBUSAX HEOOXOUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBUS JIIOJIEH C pa3HBIMH YOSKICHUSIMU, KYIbTYPHBIMH IIEHHOCTSIMU U COIIMAIBHBIM IOJI0KEHUEM; TOTOBHOCTh K COTPYIHHYECTBY B MPOIIECCE
COBMECTHOTO BBITIOJTHEHUS YUE€OHBIX, TIO3HABATEIBHBIX U UCCIEIOBATENBCKUX 3a/a4, YBAKUTEIBHOTO OTHOIICHUS K MHEHHUIO OTIIIOHEHTOB MPH 00C y:KISHUU
CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COACPIKAHNUS, TOTOBHOCTh K TYMAaHUTAPHOUN M BOJIOHTEPCKOU I€ATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCUTAHMSI: CPOPMUPOBAHHOCTh POCCUNCKOMN TPAKIAHCKOM HIEHTUYHOCTH, MaTPUOTU3MA, YBAXKEHUS K CBOEMY Hapoay, YyBCTBA
OTBETCTBEHHOCTH nepen PoarHOM, ropA0CTH 3a CBOM Kpai, CBOIO PoMHy, CBOM A3BIK U KYJIBTYPY, IPOIILIOE U HACTOAIIEE MHOTOHAIIMOHAIBHOTO Hapoaa
Poccun; HeHHOCTHOE OTHOLIEHHE K IPUPOJHOMY HACIIEANIO U MIAMSATHUKAM IPUPOJBI, TOCTHKEHUSAM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;
CIIOCOOHOCTH OIICHMBATH BKJIAJl POCCUMCKUX YIEHBIX B CTAHOBJICHUE U PA3BUTHE OMOJIOTHH, TOHUMAHMS 3HAYEHUsI OMOJIOTUH B TIO3HAHUH 3aKOHOB MPUPOJIBI, B
KU3HU YETI0OBEKa M COBPEMEHHOT0 00IIecTBa; ueiHas yOeKIEHHOCTh, TOTOBHOCTh K CITYKSHHIO | 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 3a €T0 CyAb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS: OCO3HAHHUE TYXOBHBIX IIEHHOCTEH POCCUHUCKOTO Hapoaa; ChOPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS,
ATUYECKOTO MOBEICHUST; CTIOCOOHOCTh OIIEHWBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PEIlIeHHUs, OPUEHTUPYSICh Ha MOPATbHO-HPAaBCTBEHHBIC HOPMBI U
LIEHHOCTH; OCO3HAHKE JIMYHOTO BKJ1a/la B IOCTPOEHHE YCTOMUNBOrO OYAYIIEro; OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTEIISIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOT'O IPUHATHUS LEHHOCTEN CEMEUHOM KM3HHU B COOTBETCTBUU C TpaAULMAMU HapoaoB Poccuu;



4) 3cTeTHYEeCKOro BOCIMTAHUS: SCTETUYECKOE OTHOUICHHE K MUPY, BKJIIOUAsi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAA,
OOIIECTBEHHBIX OTHOLICHUH; IOHUMaHHUE SMOLMOHAILHOTO BO3ACHCTBUSA )KUBOM MTPUPO/IBI M €€ LICHHOCTH; TOTOBHOCTh K CAMOBBIPAYKEHHIO B Pa3HbIX BUJAX
HCKYCCTBA, CTPEMJICHUE MPOSIBIATh KAaU€CTBAa TBOPUYECKON JIMUHOCTH;

5) pusnueckoro BocnuTaHus, GOPMUPOBAHMSA KYJIbTYPHI 310POBbSl H IMOLMOHAJIBHOIO J1ar0NoJIy4usi: IOHUMaHKUE U peau3alys 310pOBOro 1
6e30macHOro 00pa3a KU3HU (310pOBOE MUTAHUE, COOJIIOICHIE THTHEHUYECKHUX TPABUII U HOPM, COATaHCUPOBAHHBIN PEKUM 3aHATUN U OTJbIXA, PETYIIsIpHas
¢bu3nyeckas akTUBHOCTb), O€pPEKHOI0, OTBETCTBEHHOI'O U KOMIIETEHTHOI'O OTHOILEHUS K COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 310POBBIO;
MOHWMaHHE EHHOCTH MPABWJI HHAWBHUYAIBHOTO U KOJJISKTUBHOTO 0€30IIaCHOTO MOBEICHUS B CUTYAIUX, YTPOKAIOIINX 30POBBIO M KU3HH JIIOACH;
OCO3HAHME NOCIEICTBUNA U HENIPUATHUS BPEIHBIX IPUBBIUEK (YIOTPEOICHHS aJIKOr0JIsl, HAPKOTUKOB, KYpEHUs);

6) TPY10BOr0 BOCIIMTAHUS: TOTOBHOCTH K TPYAY, OCO3HAaHUE LIEHHOCTH MacTepPCTBa, TPYIOII00HE;

TOTOBHOCTb K aKTUBHOM JI€ATEIbHOCTU TEXHOJIOIMYECKON M COLIMaIbHOM HAalIPaBIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, IUIAHUPOBATh U CAMOCTOSTEIBHO
BBITIOJIHATH TaKYIO JESTEIIbHOCTD;

MHTEpEC K pa3InyHbIM chepaM npodeccuoHaIbHON AEATEIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOODP Oyaylei mpodeccun u pealn3oBbIBaTh
COOCTBEHHBIC )KU3HECHHBIC TIAHBL;

TOTOBHOCTb U CIIOCOOHOCTH K 00pPa30BaHUIO M caMO0OOPa30BAHUIO Ha MPOTSHKEHUU BCEH JKU3HU;

7) 3K010TMYeCKOr0 BOCIIMTAHUSA: SKOJIOTMYECKH 1[€JIECO00pa3HOE OTHOIICHHE K IPUPO/IE KAK UCTOUHUKY KM3HU Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHHUS;
MOBBIIIEHUE YPOBHS 3KOJIOTHYECKOH KYJIbTYpbI: IPHOOPETEHHE OIbITA INIAHUPOBAHNUS IOCTYIIKOB U OLIEHKH UX BO3MOXHBIX OCJIEACTBUM JIJIs1 OKPYKAIOLIEH
Cpenbl; OCO3HAHUE TII00aTFHOTO XapaKTepa SKOJIOTHIECKHUX MPOOIIEM | ITyTeH MX PEHIeHus; CIIOCOOHOCTh HCIIOIB30BaTh MpUoOpeTaeMble IPU H3yICHUN
OMOJIOTMY 3HAHUS U YMEHUS IIPU PELICHNUH MPoOIIeM, CBSI3aHHbIX C pallMOHAIbHBIM IPUPOAONOIb30BaHUEM (COOIIIOICHUE IPAaBUII ITOBEICHUS B IPUPOJIE,
HaIpaBJICHHBIX HA COXPAaHEHHE PABHOBECHS B DKOCUCTEMAX, OXPAaHY BHJIOB, SKOCUCTEM, OMOC(EphI); aKTUBHOE HETIPUIATHE ICHCTBHIA, TPUHOCSIINX BPE/T
OKpYy>Karolel IpupoaHOM cpelie, yMEHUe MPOrHO3UPOBATh HEOIArONPUATHBIE 3KOJIOIMYECKHE MOCIEeICTBUS MPEeAIPUHUMAEMbIX ASUCTBUI U IPeAOTBpaIlaTh
ux;

HaJIMYUE Pa3BUTOrO HKOJIOTMUYECKOTO MBILUIEHUS, SKOJOTUYECKON KYJIbTYPBI, OIBITA JEATENBHOCTH 3KOJOTUYECKONH HAIIPABJIEHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMHU B [TO3HABATEIbHON, KOMMYHHUKAaTUBHOM U COLIMAILHOM MPAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKON NESATENIbHOCTU
9KOJIOTMUECKOH HAIpPaBICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHUA: C(HOPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHOM
MPAKTUKHU, OCHOBAHHOTO Ha TUAJIOre KYJbTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MUDE;

COBEpIICHCTBOBAHNUE S3bIKOBOM U YMTATEIBCKOM KYIbTYPBI KaK CPEACTBA B3aUMOICHCTBUS MEXY JIFOIbMU U TIO3HAHUSI MUPAa;

MOHUMaHMe crenn(uKr OMOJIOTUHU KaK HAYKH, OCO3HAHUS €€ poJii B JOPMHUPOBAHUH PALIMOHAIEHOTO HAYYHOTO MBIIUIEHUS, CO3/JaHUHU 1IeIOCTHOTO
MIpe/ICTaBIeHHs 00 OKPY’KaIOLIEM MHUpE KaK O €IMHCTBE IPUPO/Ibl, YeJIOBEKa U OOIIECTBA, B TO3HAHUH NMPUPOJHBIX 3aKOHOMEPHOCTEN U pelIeHUH podiieM
COXpaHEHMs IPUPOHOTO paBHOBECHS; YOSKIAEHHOCTh B 3HAUUMOCTH OMOJIOTHH I COBPEMEHHOM ITUBMIIN3ALUHN: 00eCIIeueHUs] HOBOTO YPOBHS Pa3BUTHS
MEIUINHBI, CO3/IaHUE MEPCIEKTUBHBIX OMOTEXHOIOTHH, CIOCOOHBIX peIIaTh PeCypCHbIe MPOOIeMbl pa3BUTHS YEJIOBEUYECTBA, IOUCKA ITyTeH BbIXOJa U3
r7100abHBIX 3KOJOTHYECKHX Mpo0IeM U oOecrieueHus nepexo/ia K yCTOHUMBOMY Pa3BUTHIO, PAllMOHAIIBHOMY UCIIOJIb30BaHUIO IPUPOTHBIX PECYPCOB U
(OpMHPOBAHUIO HOBBIX CTaH/IaPTOB KU3HU; 3aMHTEPECOBAHHOCTD B MOJIyU€HUH OMOJIOTHYECKUX 3HAHUHN B 1I€JIX MOBBIIMICHUS O0IIEH KyIbTyphl, €CTECTBEHHO-
HAy4YHOH IpaMOTHOCTH, KaK COCTaBHOM yacTy (yHKIIMOHAIBHON TPAaMOTHOCTH 00y4aromuxcst, GOpMUPYEMOil TpH N3y4eHUH OHUOJIOTHH;

MMOHUMAaHHE CYITHOCTH METOJIOB MO3HAHUS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH MCIOIb30BaTh MOTYy4aeMble 3HAHUS JJIs aHAJIW3a U
OOBSICHEHUS SIBIICHUI OKPY’KAIOLIET0 MUPA U MPOUCXOASIINX B HEM U3MEHEHUH, YMEHHE JieJaTh 000CHOBAHHBIE 3aKJIIOYEHUs] HA OCHOBE HayYHBIX (PAKTOB U
HMEIOIINXCS JAHHBIX C LEJIbIO MTOJyYEHHsI JOCTOBEPHBIX BBIBOJIOB; CIOCOOHOCTh CAMOCTOSITENILHO UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS AJIS1 PEIEeHUS



HpOGHGM B pCAJIbHBIX JKU3HCHHBIX CUTYyallUAX; OCO3HAHUC NICHHOCTHU Haquoﬁ ACATCIIbBHOCTH, TOTOBHOCTDb OCYIICCTBJIATH MPOCKTHYIO U UCCIICIOBATCIIbLCKYHO
ACATCIIBHOCTh HHAWBUAYAJIbHO U B I'PYIIIIC; TOTOBHOCTH U CIIOCOOHOCTB K HEIIPEPBIBHOMY 06pa3OBaHI/IIO n caMoo6pa30BaHmo, K aKTUBHOMY ITOJIYYCHHUIO HOBBIX
3HAHUM 110 OMOJIOTHH B COOTBETCTBUU C YKU3HCHHBIMHU HOTp€6HOCT$IMI/I.

METAINIPEJMETHBIE PE3YJIBTATHI

MertamnpeaMeTHbIe pe3yIbTaThl OCBOCHHS yU€OHOTO NpeMeTa «broaorus» BKII0UYaoT: 3HaYuMble 17151 (POPMHUPOBAHUS MHUPOBO33PEHUS 00YyJaIOLINXCS
MEXIUCIUIUTHHAPHBIE (MEXIIPEIMETHBIE) O0IIEHaAYYHbIE TOHATHUS, OTPAXKAIONIUE ETTOCTHOCTh HAYYHOH KapTUHBI MUpa U CHeUU(UKY METOI0B MTO3HAHUS,
UCIOJIb3yEMBbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPIUsl, IBJICHUE, IIPOLECC, CUCTEMa, HayYHbII (aKT, IPUHLUI, FMII0TE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIIeJIOBaHNE, HAOIIOICHUE, U3MEPEHUE, SKCIIEPUMEHT U JPYTUX ), YHUBEPCAIbHBIE YICOHbIC IEHCTBUS (II03HABATEIbHbIC, KOMMYHUKATHBHBIC,
peryiasTHBHbIE), oOecreunBaromue GopMupoBaHue GyHKIMOHAIBHOW IPaMOTHOCTH U COLIMATIbHON KOMIIETEHIIUN 00YUYaIOIMXCsl, CHOCOOHOCTh 00yJaromuxcs
HCIIOJIb30BATh OCBOCHHBIC MCKJIUCHUIIJIMHAPHBIC, MUPOBO33PCHYCCKUC 3HAHWA U YHUBCPCAJIbHBIC y‘~I€6HI)IC [lef/'ICTBI/I?I B TTI03HABATEIILHON U COIII/IaJII)HOf/'I
IIPAKTHKE.

Ilo3naBaTenbHbIC YHHBepcAJIbHbIE YUeOHbIE NelCTBUS

Ba3oBble 1oruyeckne AeiicTBUsI: CAMOCTOSTEILHO (POPMYIMPOBATH U AKTYyaJIU3UPOBATh IIPOOJIEMY, paCCMaTPUBAThL €€ BCECTOPOHHE;

MCTOJIB30BATh MIPU OCBOCHUH 3HAHUH MPUEMBI JIOTHYECKOTO MBIIIUIEHUS (aHAJIM3a, CHHTE3a, CPABHEHUS, KilacCH(pHUKanu, 0000IeHNs ), pACKPBIBATh CMBICI
OMOJIOTMYECKUX MOHATUHN (BBLAEIATh UX XapaKTepHble IPU3HAKHU, YCTAaHABIMBATh CBSI3U C JPYTUMHU ITOHATUSIMHN);

OIIPCACIIATh LCIIN ACATCIIbHOCTH, 3aaBasd MapaMETpPhbl U KPUTCPUHN UX JOCTUIKCHHA, COOTHOCUTDL PE3YJIbTAThl ACATCIIBHOCTH C ITIOCTABJICHHBIMU LCIIAMU;
HCIOJIb30BaTh OMOJIOTUYECKUE TIOHATHS U1 00BSICHEHUS (PAKTOB U SIBIICHUH KUBON NPUPO/IBI;

CTPOUTD JIOTUYCCKUEC PACCYKACHUA (I/IHILYKTI/IBHI)IG, ACOAYKTHUBHBIC, 110 aHaJIOFI/II/I), BBIABJIATH 3aKOHOMCPHOCTH U IIPOTUBOPCHHA B paCCMAaTPUBACMBIX SIBJICHUSX,
(bopMyIMpOBAThH BBIBO/BI U 3aKJIIOUEHHUS; TPUMEHITh CXEMHO-MOJIENIbHbIE CPECTBA JJIS MPEACTaBICHUS CYIIECTBEHHBIX CBSA3EH U OTHOIIEHUH B U3y4aeMbIX
OMOJIOrMYecKUX O0BEKTaX, a TAKXKE MPOTUBOPEUUI Pa3HOIO POJia, BHIIBICHHBIX B PA3IUYHBIX HH()POPMALIMOHHBIX HCTOYHHUKAX; pa3padaThIBaTh IJIaH PELICHUS
po6JIeMBI ¢ YUETOM aHaIN3a UMEIOLINXCS MaTepUaIbHBIX U HEMaTepHAIIbHBIX PECYPCOB; BHOCUTh KOPPEKTUBBI B AEATEIBHOCTD, OLIEHUBATh COOTBETCTBUE
PE3YIbTATOB LCIIAM, OHCHUBATE PUCKHU HOCHG)ICTBI/Iﬁ ACATCIIBHOCTU,; KOOPJAUHHUPOBATE U BBINIOJIHATH pa60Ty B YCJIOBUAX pCaJIbHOT'O, BUPTYAJILHOI'O U
KOMOHMHUPOBAaHHOI'O B3aUMOAEHUCTBUS; pa3BUBATh KPEATUBHOE MBIIIJICHUE IIPU PELICHNUH KU3HEHHBIX TPOOIIEM.

Ba3oBble uccienoBarebckme 1eiCTBUSA: BIa/IeTh HaBbIKaMHU Y4eOHO-UCCIIE10BATENbCKON U IPOEKTHOM J1eATENbHOCTH, HaBbIKAMU pa3pelIeHusl poOiem,
CIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSATEIbHOMY ITOMCKY METO0B PELICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3InYHbIX METOI0B MIO3HAHMUS,
HCIIOJIB30BATh PA3JIMYHBIC BUJbI JCATCIbHOCTH I10 IMMOJIYUYCHHUIO HOBOI'O 3HAHUS, €TI0 MHTCPIIPETALINH, Hp606p330BaHI/II-O 1 MPUMCHCHUIO B y‘-I€6HBIX CUTyaluAiXx,
B TOM YHMCJIE TIPY CO3JIaHUM YYEOHBIX M COLIMATBHBIX POEKTOB; (POPMUPOBATH HAYUHBIM THUI MBIIIJICHNUS, BIIQI€Th HAYYHON TEPMUHOJIOTHEN, KITIOUEBBIMU
IIOHATHUAMHU U ME€TOJaMU, CTaBUTh U @OpMYHI/IpOBaTI) COOCTBEHHbBIE 3aa4U B O6p330BaTeJ'II)HOI\/'I ACATCIBHOCTH U JKU3HCHHBIX CUTYAllUAX; BBIABIATH HIPUYHUHHO-
CIIEICTBEHHBIE CBS3M U aKTyaJIn3UpOBaTh 33Jauy, BBIABUIATh TMIIOTE3Y €€ PEILIEHUS, HAXOAUTh apTyMEHTHI [l 10Ka3aTeabCTBA CBOUX YTBEP/KIEHUI, 3a1aBaTh
nmapaMeETphl U KPUTEPHUU PCUHICHUA, aHAJIM3UPOBATH ITOJTYUCHHBIC B XOJI€ PCIICHUA 3aJa4l PE3YyIbTAaThl, KPpUTHUYCCKU OLICHUBATH UX JOCTOBECPHOCTD,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHUSX; JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh NPUOOPETEHHBIN ONBIT; OCYIIECTBIATH LI€JI€HANIPABICHHBIH
MOKCK TMIepeHOoca CPENICTB U CIIOCOOOB ACUCTBHS B MPOPECCUOHANBHYIO CPEly; YMETh IEPEHOCUTH 3HAHMSI B IO3HABATENbHYIO U MPAKTHUECKYIO 001acTH
KHU3HEIEATEIbHOCTH;

YMETb UHTETPHUPOBATE 3HAHUSA U3 PA3HBIX MPEAMCTHBIX O6J'IaCTeI7I; BBIJIBUT'aTh HOBEIC UACHU, IPEJIaraTb OpUIriHaJIbHBIC ITOAXOJAbI U PCIHICHUA, CTABUTH
npoOJIeMbl U 33Ja4u, IOMyCKAIOIUe aJbTepHATUBHBIEC PELICHHUS.



PaGora ¢ uHpopmanueii: OpHEHTUPOBATHCA B PA3TUYHBIX HCTOYHHKAX HHPOPMALUHU (TEKCTE y4eOHOro MocoOusi, HayYHO-TIONMYJISIPHON JIUTEpaType,
OMOJIOTMYECKUX CIIOBApsIX U CIIPABOYHUKAX, KOMIBIOTEPHBIX 0a3ax JAaHHBIX, B IHTepHeTe), aHAIM3upOoBaTh HH(OPMALIMIO Pa3InYHbIX BUIOB U GopM
MPEJCTAaBICHUS, KPUTUYECKH OLIEHUBATH €€ JIOCTOBEPHOCTh U HEITPOTHBOPEUYUBOCTH; (POPMYIIMPOBATH 3aIPOCH] M IPUMEHATH Pa3IMYHBIC METO/IbI IPY TIOUCKE U
orbope Oronoruyeckoi HH(GOpMaul, He0OX0AMMOM IS BBIITOJHEHUs y4eOHBIX 3a/1a4; IPUOOPETaTh ONbIT UCHOIb30BAHNUA HHPOPMALIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, COBEPILICHCTBOBATh KYJIbTYpy aKTUBHOTO UCIIOJIB30BAHUS PA3IIMUHBIX IIOMCKOBBIX CHCTEM; CAMOCTOSITEIILHO BHIOMPAThH
ONTUMAaJIbHYIO (POpMY IPECTaBICHUs OHOIOrnyeckoi HH(GopMauu (CXeMsl, TpapuKH, JUarpaMMbl, TAOJINLbIL, PUCYHKU U JIPYTO€); UCIOIb30BATh HAyUHbIH
S3BIK B KAYECTBE CPE/ICTBA MPHU paboTe ¢ OMOIOrnuecKoi nHpopMaIield: IPUMEHITh XUMUYECKHEe, (PU3NUYECKUE U MAaTeMaTHIYEeCKHE 3HAKU ¥ CUMBOJIHI,
(bopMmyibl, a00peBHaTypy, HOMEHKJIATYpy, UCIOIb30BATh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPECTBA HAIJISIIHOCTH;

BJIaJICTh HaBbIKAMH PACIIO3HABAHMSA U 3AIIUTHI HH(POpMaIu, HHPOPMALIMOHHON 0€301aCHOCTH JINYHOCTH.

KoMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe el cCTBUS

OO01eHue: OCyIIecTBIATh KOMMYHUKAIIUH BO BCEX cepax KHU3HHU, aKTHBHO Y4aCTBOBATh B AMAJIOTe WIH AUCKYCCHU TI0 CYIIECTBY 00CYKIaeMOi TeMBbI
(yMeHuMe 3a7aBaTh BONPOCHI, BBICKA3bIBaTh CYKICHHUS OTHOCUTENIBHO BBIIIOJIHEHHUS IpeAaraeMoi 3a1auk, yYUThIBaTh UHTEPECHl U COTIIACOBAaHHOCTD MO3ULIMH
JPYTUX YYaCTHUKOB JIMajiora Ui IUCKYCCHH); paclio3HaBaTh HEBEpOaJIbHbIE CPEICTBA OOLIEHUS, IOHUMATh 3HAUEHNUE COLIMAIbHBIX 3HAKOB, IPEANOCHUIOK
BO3HUKHOBEHUS KOH(DIUKTHBIX CUTYallUH, YMETh CMArYaTh KOHMIMKTHI M BECTH I1€PErOBOPHI; BJIAJAETh PA3IMUYHBIMU CIOCO0aMU OOIIEHHUS U B3aUMOAEHCTBHYS,
MIOHUMAaTh HaMEPEHUsI IPYTUX JIIOACH, MPOSBIATH YBAXKUTEIBHOE OTHOIIIEHHE K COOECETHUKY U B KOPPEKTHOH (hopMe (HOpMYITHPOBATH CBOU BO3PAKECHUS;
Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAaHUEM SA3BIKOBBIX CPENICTB.

CoBMecTHasi 1eSITeJIbHOCTb: IOHUMAaTh M UCTIOJIB30BATh MPEHUMYIIECTBA KOMAaH/HON U MHIUBUIYAIbHONW paOOTHI IPU PEHICHUH OMOJIOTHYECKOM TPOOIeMBI,
000CHOBBIBAaTh HEOOXOAMMOCTb IPUMEHEHUS IPYIIIOBBIX (HOPM B3aUMOJCHCTBUS IPU PELICHUH Y4eOHO! 3a1a4uK; BBIOMpPATh TEMATUKY U METObI COBMECTHBIX
JeNCTBUM ¢ yuéTOM OOILIIMX UHTEPECOB U BO3MOYKHOCTEH Ka)KJI0T0 WiIeHa KOJUIEKTHBA; IPUHUMATh L€ COBMECTHON J€SITEIbHOCTH, OPTraHU30BbIBATh U
KOOPAMHUPOBATh JEMCTBUSA MO €€ JOCTHKEHUIO: COCTABIATH IJIaH JEMCTBUH, paclipesieNaTh POJId C yU€TOM MHEHUH YJaCTHUKOB, 00CYX/1aTh pe3yJIbTaThl
COBMECTHOH paboThI;

OLIEHUBATh KaY€CTBO CBOETO BKJIAJa M KAXJIOTO YYAaCTHUKA KOMaH bl B OOIIMI pe3yNbTaT M0 pa3padoTaHHBIM KPUTEPUSIM;

IpeyiaraTb HOBbIE IPOEKTHI, OLICHUBATh UJEH C ITO3UIIMU HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUYECKON 3HAUNMOCTH;

OCYILLECTBIATH MO3UTHUBHOE CTPATErMYECKOE MOBEJICHNUE B PA3IMUHBIX CUTYAIUSX, POSIBIISATH TBOPYECTBO U BOOOpaKeHUE, ObITh MHULIUATUBHBIM.
PeryisitTuBHbIe yHHBepcaJibHbIe y4eOHbIe ieiicTBUS

CaMoopranm3anus: UCHOJIb30BaTh OMOJIOTMYECKHUE 3HAHUS JUIs BBISIBICHHSI TPOOJIEM U UX PELICHUS B )KM3HEHHBIX U yUEOHBIX CUTYyallUsX; BBIOMpATh Ha
OCHOBE OMOJIOTMYECKUX 3HAHUI 11eJIEBbIE U CMBICTIOBBIE YCTAHOBKU B CBOMX JAEMCTBUSIX M MOCTYINKaX MO OTHOLIEHUIO K )KMBOW MPUPOJIE, CBOEMY 3/I0POBBIO U
3JI0POBBIO OKPYKAIOIINX; CAMOCTOSITENIEHO OCYILIECTBIISATh MTO3HABATENBHYIO J€SITEIbHOCTb, BBISBIISATH IPOOJIEMBI, CTABUTh U (HOPMYITHUPOBATH COOCTBEHHBIE
3aJlauM B 00pa30BaTEIbHOM JAEATETbHOCTH U )KU3HEHHBIX CUTYAlIUAX; CAMOCTOSTENIbHO COCTABIISITh IJIaH PEIICHUs TPOOJIEMBI C YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEINOYTEHUH; 1aBaTh OLIEHKY HOBBIM CUTYalHsIM; PacIIUPATh paMKU y4eOHOTO peMeTa Ha OCHOBE JIMUHBIX MPEANOYTCHUH;
JieNlaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE; OLIEHUBATh MPUOOPETEHHBIN OMBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U MPOSABICHUIO IMPOKOM 3PYAMIIMU B Pa3HBIX 00JACTAX 3HAHUH, TIOCTOSTHHO MOBBIIIATh CBOM 00pa30BaTeIbHBIN U
KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb: 1aBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBBI B AESTEILHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LIEJISAM; BIIaJIETh HABbIKAMU
MO03HABATENbHOMN pedIeKCUU KaK OCO3HAHMSI COBEPILIAEMBIX JIEUCTBUN U MBICIUTEIbHBIX MPOIECCOB, X PE3YJIbTATOB U OCHOBAHUMN, UCIOIb30BATh IPUEMBI
pediiekcuu JUIs OLIEHKH CUTYaIlMH, BEIOOpa BEPHOT'O PEIICHUs; YMETh OIIEHUBATh PUCKU M CBOEBPEMEHHO MPHUHUMATH PELICHUS M0 UX CHUKEHUIO; IPUHUMATh
MOTHBBI U apTYMEHTBI JPYTUX IIPHU aHAIU3€E PE3YJIbTaTOB AEATEIbHOCTH.



IIpunsiTue ce6s1 U APYTUX: IPUHUMATH ce0sl, HOHUMAsi CBOM HEJOCTATKH U JIOCTOMHCTBA; MIPUHUMATh MOTUBBI U apT'YMEHTHI APYTUX MIPU aHAJIU3€ Pe3yJIbTaToB
NesTeIbHOCTH; IPU3HABATH CBOE MPABO U MPABO JAPYTUX Ha OMIMOKH; pa3BUBATh CIIOCOOHOCTh TIOHUMATh MUP € IIO3ULIUYU JIPYTOT0 YeJIOBEKa.

INPEAMETHBIE PE3YJIbTATHI

IIpenmetHsle pe3ynbraThl ocBoeHUs porpamMbl COO no 6uosorun Ha 6a30BOM YpPOBHE BKIJIIOUAIOT crieudHruecKue i yueOHoro npeamera «buosorus»
Hay4HbIC 3HAHUS, YMEHHUS U CIIOCOOBI ICHCTBHIA 10 OCBOCHHIO, MHTEPIPETALIUU U TPEO0OPA30BAHUIO 3HAHU, BUIBI IEATEILHOCTH T10 IOJIYYESHHIO HOBOTO
3HaHUS U IPUMEHEHMIO 3HaHUH B pa3IMYHbIX YYEOHBIX CUTYalLlUAX, @ TAKKE B PEATIbHBIX KU3HEHHBIX CUTYalLlUsAX, CBA3aHHBIX ¢ Ouosoruei. B mporpamme
IIpEIMETHBIE PE3YJIbTAThI IIPEICTABICHBI 110 TOJaM 00yUYEHHUS.

IIpenmeTtHble pe3ynbTaThl OCBOEHUS yueOHOro npeamera «buonorus» B 10 kiacce JOHDKHBL OTpakaTh: CPOPMUPOBAHHOCTh 3HAHUN O MeCTE M POJIM OMOJIOrUU
B CHCTEME Hay4YHOTO 3HaHUS €CTECTBEHHBIX HayK, B (HOPMHUPOBAHUH COBPEMEHHOH €CTECTBEHHO-HAYYHOH KapTHHBI MUpa U HAYYHOTO MUPOBO33PEHHS, O
BKJIa/I€ POCCUHCKUX U 3apyOekHbIX YUEHBIX-OHMOJIOrOB B pa3BUTHE OMOJIOTHH, (YHKIIMOHAIBHON IPaMOTHOCTH Y€JI0BEKa ISl PELICHUs )KU3HEHHBIX 3a/1a4;
YMEHHE PacCKpbIBATh COJIEPKaHNE OMOIOrMYECKUX TEPMUHOB U MOHATHUI: )KU3Hb, KJIETKA, OPIaHU3M, MEeTa00113M (0OMEH BEILIECTB U MPEBPAILEHNUE IHEPTHUH),
romMeocTas (caMoperyJsiius), ypoBHEBask OpraHU3alysl )KUBBIX CUCTEM, CAMOBOCIIPOU3BEICHNE (PENPOIYKIINS), HACIEACTBEHHOCTh, K3MEHUYMBOCTb, POCT U
pa3BUTHE;

yYMEHHE U3J1araTtb ONOJIOTMYEcKUe TeOpUH (KJIETOUHAs, XpOMOCOMHAs1, MyTallUOHHAs, LIEHTPajbHas J0IMa MOJIEKYJIsIpHON 6uosiorun), 3akousl (I'. Mennens, T.
Moprana, H.J. BaBuiioBa) u yueHus (0 LeHTpax MHOrooOpasusi U MPOUCX0XKIEHUS KyIbTypHbIX pactenuid H.1. BaBuiosa), onpenensite rpaHuIbl UX
IPUMEHUMOCTH K HUBBIM CUCTEMaM; YMEHUE BJIAZIETh METOAaMHU HAYYHOT'O [T03HAHUS B OMOJIOTMU: HAOJIIOJCHUE U OIMCAHUE )KUBBIX CUCTEM, IIPOLIECCOB U
SIBJIGHUH, OPTaHU3allks U IPOBEJEHUE OMOIOTHYECKOTO

HKCIEPUMEHTA, BBIABI)KEHHE IMITOTE3bl, BHISIBICHNE 3aBUCUMOCTH MEX/y UCCIEAYEMbIMHU BETMUNHAMHU, OOBSICHEHHUE TTOJIyYEHHBIX PE3Y/IbTaTOB,
MCIOJIb30BaHHBIX HAyYHBIX MOHSATUHN, TEOPUN U 3aKOHOB, YMEHHE JIEJIaTh BHIBO/IbI HA OCHOBAHMH ITOJIyYE€HHBIX PE3YJIbTAaTOB; YMEHUE BBIJENATH CYIIECTBEHHBIE
IIPU3HAKHU BUPYCOB, KJIETOK MPOKAPUOT U 3YKapUOT, OAHOKIETOUHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, 0COOEHHOCTH MPOLIECCOB: OOMEHA BEIIECTB U
MIPEBPALICHUS SHEPTUHU B KJIIETKE, POTOCUHTE3A, IIACTUYECKOT0 U SHEPreTHYeCKOro oOMeHa, XeMOCHHTE3a, MUT03a, MEH03a, OIJIOJOTBOPEHU I, PA3MHOKEHMUSI,
WH/IMBUyaJIbHOTO Pa3BUTHs OpraHu3Ma (OHTOT'€He3); YMEHUE IPUMEHSATh MOJIyYeHHbIC 3HAHUS JJ1s1 00bSICHEHHs OMOJIOrMYECKHUX MPOLIECCOB U SIBIECHUH, 11s
MPUHSATHS TPAKTUYECKUX PELIEHUI B TOBCETHEBHOM KU3HU C 11eJIbI0 00ecriedeHtst 0€30aCHOCTH CBOETO 3/10POBbS U 3[I0POBbS OKPYKAIOIIUX JIFOJIEH,
COOJIIOJICHHUSI HOPM TPAMOTHOTO MTOBE/IEHUS B OKPY>KAIOIIEeH MPUPOTHON cpejie, MTOHMMaHNue HEOOXOMMOCTH UCTIOIb30BAaHUS IOCTUKEHUH COBPEMEHHOM
OMOJIOTMH U OMOTEXHOJIOTHH JUIsl pallMOHAIILHOTO IPUPOAOIOIb30BaHNUS; YMEHHE PEIIaTh AJIEMEHTapHbIE T€HETHUECKHE 3a/1a4l Ha MOHO- U TUTHOpUAHOE
CKpelLIMBaHKE, CLIEIUIEHHOE HACJIeI0OBaHNUE, COCTABIATh CXeMbl MOHOTHOPHUHOTO CKPEIIMBAHUS AJIS IPE/ICKa3aHus HacelI0BaH!s IPU3HAKOB Y OPraHU3MOB;
YMEHHE BBIMOJIHATH J1a00paTOpHBIE U IPaKTHUECKHEe padoThl, COOJII0IaTh paBUiia MpU paboTe ¢ y4eOHBIM U JJAOOPaTOPHBIM 000PYI0BaHUEM;

YMEHHUE KPUTHYECKU OLEHUBATh U MHTEPIPETUPOBATh MH(OPMAIHIO OMOJIOTHUYECKOTO COJCPKAHUS, BKIIOUAIOIIYIO TICEB/IOHAYYHbIE 3HAHUS U3 PA3IMYHBIX
HCTOYHUKOB (CpeAcTBa MaccoBOW MH(OPMALIUY, HAYYHO-TTOMYJISIPHbIE MaTepHallbl), STUUECKHE aCIIEeKThl COBPEMEHHBIX UCCIIEJOBAaHUM B OMOJIOTUH, MEIULINHE,
OMOTEXHOJIOTUH; YMEHHE CO3/1aBaTh COOCTBEHHBIE MUCbMEHHBIE M YCTHBIE COOOIIEHNUs, 0000111asi OMOJIOTrHUYECKY0 HH(POPMAIIMIO U3 HECKOJIBKUX UCTOYHUKOB,
IPaMOTHO UCHOJIb30BaTh MOHATUHHBINA anmapat OMOIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS yueOHOro npenmera «buonorus» B 11 kiaacce J0HKHBI OTPaXXaTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MeCTE U POJIM OMOJIOTUHU B CHCTEME HAyYHOTO 3HaHMSI €CTECTBEHHBIX HAYK, B (D OPMHUPOBAHUU COBPEMEHHOI €CTeCTBEHHO-
HAy4YHOH KapTHUHBI MHpa U HAYYHOTO MHUPOBO33PEHHUS, O BKJIa/I€ POCCUHCKUX U 3apyOeKHBIX yUEHBIX-OHOJIOTOB B pa3BUTHE OMOJIOTHH, (PYHKIIMOHATIBHON
IPaMOTHOCTH YeJIOBEKa JUIsl pEILICHUs] dKU3HEHHBIX 3a/1a4; YMEHHE PacKpbIBaTh COEP/KaHNE OMOTOIMUECKMX TEPMUHOB M TOHATUI: BUJ, TOMYJISALIMS,



TeHO(OH/T, FBOJIOIMS, JBIKYIIUE CHIIBI ((DaKTOPBI) BOTIOIMH, IIPUCTIOCOOIEHHOCTh OPraHU3MOB, BHI000pa30BaHKe, IKOJIOTHYeCKHE (PaKTOPbI, SKOCUCTEMA,
MPOYLIEHThI, KOHCYMEHTBI, PEIYLICHTHI, LIeTIH MTUTaHUs], SKOJIOTHYecKas nupamuia, buoreoneHos, ouocdepa; ymeHue uzaaratb OMOJIOTHUYECKHE TEOPUU
(aBommorimonHas reopust Y. JlapBuHa, CHHTETHYECKasi TEOPHUS SBOJIOLINH ), 3aKOHBI M 3aKOHOMEPHOCTH (3aposiiieBoro cxoacta K.M. bapa, uepenoBanus
IVIABHBIX HarpaBjeHui u nyrei sBomtonuu A.H. Ceeprioa, yuenust o ouochepe B.W. BepHaackoro), onpenensTe TpaHUIB UX TPUMEHUMOCTH K KHUBBIM
crcTeMaM; YMEHHE BIIaJIeTh METOAaMU HAYYHOTO IMO3HAHMSI B OMOJIOTHUHN: HAOIOICHHE U OITMCAHUE KUBBIX CUCTEM, IIPOLIECCOB U SIBIICHUM, OpraHu3aIus u
MpoBeIeHHE OMOJIIOTMYECKOT0 KCIIEPUMEHTA, BbIIBUKEHHUE THUIIOTE3bI, BHISIBICHHE 3aBUCUMOCTH MEX/y UCCIEAYEMbIMUA BETUUMHAMU, OOBSICHEHHE
IIOJIYYEHHBIX PE3yJIbTaTOB, UCIIOJIb30BaHHBIX HAYYHBIX IIOHATHI, TEOPUI U 3aKOHOB, YMEHHE J€JIaTh BBHIBO/IbI HA OCHOBAHUH MOJYyUYEHHBIX PE3YyJIbTATOB;
YMEHHE BBIJCNATH CYIECTBEHHbIEC TPU3HAKU CTPOCHHS OMOJIOTUYECKUX 0OBEKTOB: BUJIOB, MMOMYJISIUH, IPOIYLIEHTOB, KOHCYMEHTOB, PEIYLICHTOB,
OMOTEO1IEHO30B U YKOCUCTEM, OCOOCHHOCTH IPOIIECCOB: HACIEACTBEHHOW N3MEHUYNBOCTH, €CTECTBEHHOTO 0TOOpa, BHI000pa30BaHuUs, TPUCTIOCOOIEHHOCTH
OpPraHU3MOB, JEHCTBHS KOJOTHYECKUX (DaKTOPOB HA OPTaHU3MBbI, IEPEHOCA BEUIECTB U MOTOKA SHEPTUU B IKOCHCTEMaX, aHTPOIIOTEHHBIX U3MEHEHUH B
HKOCHUCTEMAX CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB M OMOT€OXUMHUYECKUX LIUKIIOB B Onocdepe;

YMEHHE MIPUMEHSITh MMOJYYCHHbIE 3HAHUS 7151 OOBSICHEHHUSI OMOJIOTHYECKUX MTPOLIECCOB U SBICHUH, JUTsl IPUHATHUS MPAKTUYECKUX PEIICHUN B TOBCEAHEBHOU
KHU3HU C LIeJIbI0 o0ecriedeHnst 0€301aCHOCTH CBOETO 3/10pPOBbS U 3[J0POBbS OKPYKAIOLIUX JIFOJIEH, COOJII0IEHUSI HOPM IPaMOTHOI'O IIOBEJICHUS B OKpYKarollen
MIPUPOIHON cpesie, MOHNMaHUe He0OXOIUMOCTH UCTIONIB30BaHUs JOCTH)KEHUN COBPEMEHHOM OMOJIOTHH AJIs PAllMOHATIBHOTO MIPUPOIONONB30BaHNUS; YMEHHE
pelaTh IeMeHTapHbIe OMOJIOTMUYECKUE 3a]Ja4l, COCTABIIATh CXEMBI [IEPEHOCA BEIIECTB U YHEPIHU B 3KOCHCTEMaX (LI€NU MUTAHUs); YMEHUE BBINOIHSITh
nmabopaTopHbIE U MPaKTUUYECKHe paboThl, COOTIOAATH MPpaBUIIa MU padboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYAOBAHUEM; YMEHHE KPUTUUECKH OLEHUBAThH U
MHTEPIPETHPOBATH HHPOPMALIUIO OMOIIOTUIECKOTO COICPKaHMsI, BKIIOYAIONIYIO IICEBAOHAYYHbIC 3HAHUS U3 PA3IMYHBIX HCTOYHUKOB (CpEACTBAa MacCOBOU
nH(pOpMalIUY, HAYYHO-TIOMYJIIPHBIE MAaTEPUalIbl), pACCMaTPUBATh INI00ATBHBIE SKOJIOTHYECKHUE TPOOJIEMbI COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHHIO K
HUM COOCTBEHHYIO TIO3UIIMIO; YMEHUE CO3/1aBaTh COOCTBEHHBIC MMCbMEHHBIE M YCTHBIE COOOIIeHHS, 0000111ast OMOJIOTHYECKYI0 HH(POPMAITUIO 3 HECKOJIBKUX
MCTOYHHUKOB, TPAMOTHO UCIOJIb30BaTh MOHATUIHBIN annmapaT OMOJIOTHH.

10 KITIACC

Tema 1. buojsiorust Kak HayKa

buonorus xak Hayka. CBsi3b OMONIOTHU C OOIIECTBEHHBIMU, TEXHUYECKUMU U IPYTUMH €CTECTBEHHBIMU HayKaMH, pruiocodueit, STUKOM, SCTETUKON U TIPaBOM.
Ponpb Guonoruu B GopMUpOBaHNN COBPEMEHHON Hay4yHOU KapTUHBI Mupa. CucreMa OMOJI0rH4eCKUX HayK.

MeTo/b1 TO3HAHUS )KUBOW IPUPOIBI (HAOIIOIEHUE, SKCIIEPUMEHT, OMICAaHNe, U3MEpPEeHHe, KIacCu(PHUKaIUs, MOJEINPOBaHNe, CTaTUCTHYecKas 00paboTka
JTAaHHBIX ).

Hemoncmpayuu:

Ilopmpemur: Y. Jlapsun, I'. Mennens, H.K. Konbsuos, /Ix. Yorcon u @. Kpuk.

Tabnuyst u cxemovl: «MeTOABI TO3HAHHUS )KUBOIM MPUPOIIBIY.

Jlabopamopusle u npakmuyeckue padomaoi:

[TpakTuueckas pabota Ne 1. «Vcnonap30BaHUE pa3TUYHBIX METOJIOB IIPU U3YUYEHUU OMOJIOTHYECKHX OOBEKTOBY.

Tema 2. ’KuBble cUCTEeMbI M UX OPraHU3aLUsA

JKuBble crcTeMbl (OMOCHCTEMBI) KakK MpeaAMeT u3ydeHus o6uonoruu. OTIu4Me KUBBIX CHCTEM OT HEOPTaHUUECKON MPUPOIBI.

CaoiicTBa OMocHCTEM U UX pazHOOOpa3ue. YPOBHH OpPTaHHU3AIM OMOCHCTEM: MOJIEKYJISIPHBIN, KIIETOYHBINA, TKAHEBBIM, OPTaHU3MEHHBIN, MTOMYJISAIIMOHHO-
BUJIOBOM, IKOCHCTEMHBIH (OMOre0leHOTHYECKUH ), OMOCQEpPHBIIA.

Hemoncmpayuu:



Tabnuywt u cxemvi: «OCHOBHBIEC IPU3HAKU KU3HWY», «Y POBHU OpPraHU3AIMU KUBOU TPUPOIBI».

Obopyoosarnue: monenb monekyibl JTHK.

Tema 3. XumMHnuecKuii cOCTaB U CTPOEHHE KJIETKH

XHWMHUYECKUH COCTAB KIETKU. XMMUYECKHE 3JIEMEHThI: MAaKPO3JIEMEHTBI, MUKPO3JIEMEHTHI. Boia 1 MUHEpabHbIE BEIIECTBA.

@DyHKIMM BOJBI U MUHEPAJIbHBIX BELECTB B KieTke. [loanepkanne ocMoTH4ECKOro OasiaHca.

benku. CoctaB u cTpoeHue 6e1KoB. AMUHOKHCIOTB — MOHOMEPBI OenkoB. HezameHnmbie U 3aMeHUMble aMUHOKHUCIIOTHl. AMUHOKHCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpBI OCIIKOBOM MOJIEKYJIbI (TIEpBUYHAs, BTOPUYHAS, TPETUYHAS U YETBEPTUYHAS CTPYKTYpa). XUMHUECKUE CBOMCTBA OenkoB. bronornyeckue pyHKuuu
OEIKOB.

®epmeHTbl — Buonornyeckme Katanmsatopbl. CTpoeHue depmeHTa: aKTUBHbINA LeHTp, cybcTpatHaa cneumduyHocTb. KodepmeHTbl. ButammHbl. OTanuma
bepmeHTOB OT HEOPraHMYEeCKMUX KaTannM3aTopoB..

YrieBoabl: MOHOCaXapuabl (TJIF0K03a, pr0o3a U Je30Kcupudo03a), Jucaxapu bl (caxapo3a, JaKTo3a) | IMoJmcaxapuasl (KpaxMa, TIIMKOTeH, [eJITI0I03a).
buonoruueckue GyHKIIUU YTIIEBOAOB.

Jlumuaer: Tpurmunepuasl, pochonunuabl, crepoussl. I uapodunsao-ruapodobHIe cBoiicTBa. bronornueckue Gynxun aunuaos. CpaBHEHUE YTIEBOIOB,
OENKOB U JINMIUJOB KaK UCTOYHUKOB YHEPTUU.

Hyxkneunossie kucnotsl: JJTHK n PHK. Hykneotnast — MoHoMeps! HykiIenHOBBIX KucioT. Ctpoerne u Gpynkmun JJHK. Crpoenue n ¢pynkunn PHK. Buner PHK.
AT®: crpoeHue u GyHKIIHH.

[uTonorus — Hayka o kieTke. Knerounas Teopus — nmpuMep B3anMOACHCTBHS UK U ()aKTOB B HAYYHOM MMO3HAHUH. METO bl U3YUEHHUSI KIICTKH.

Krnerka kak nenoctHas xwuBas cucreMa. OOmie npu3HaKky KIETOK: 3aMKHYTasi HapykHass MeMOpaHna, mosnekyinsl JIHK kak renerudeckuii anmapar, cucrema
CUHTe3a OeJKa.

Tumnel KJIETOK: SyKapHOTHYECKas U poKkaproTHueckas. OCOOEHHOCTH CTPOECHHUS IpOoKapuoTHyeckol kietku. Kierounas crenka 6aktepuil. CTpoeHue
9YKapuOTHUECKOH KJIeTKH. OCHOBHBIE OTJINYMS PACTUTEIBHOM, dKUBOTHOIN U IPUOHON KIIETKH.

IToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIIETOYHAsI CTeHKa, ITIMKOKANUKC, uX ¢pyHkuuu. [Inasmarndyeckas memOpana, e€ cBoiictBa u pyHkiuu. Lluronnazma u eé
opranouzasl. OnHomemOpanHbie opranous! kiaeTku: JI1C, annapar ['onabaxu, muzocomsl. [1onyaBTOHOMHBIE OpraHOU Bl KJIIETKW: MUTOXOHIPUH, IIJIACTUABIL.
[TpoucxosxaeHrne MUTOXOHAPUH U MacTuA. Buasl minactun. HememOpanHble opraHou/Ibl KJIETKH: pUOOCOMBI, KIIETOYHBIHN LIEHTP, LIEHTPUOJIU, PECHUYKH,
KTryTUKU. DyHKIIUN OpraHouA0B KIIETKU. BKitoueHus.

Snpo — perynsaTopHblii HeHTp kieTku. CTpoeHue sapa: saepHas 000J104Ka, Kapuoria3Ma, XpOMaTHH, SAPHIIKO. XPOMOCOMBI.

TpaHcropT BELIECTB B KIIETKE.

JHemoncmpayuu:

Ilopmpemeui: A. JleBenryk, P. I'yk, T. lIBann, M. [llneiinen, P. Bupxos, /Ix. Yorcon, @. Kpuk, M. Yunkusnc, P. ®panknun, K.M. bap.

Luacpammul: «Pacnipenenenre XMMHUECKHX 3JIEMEHTOB B HEXXUBOU MpUpoOe», «PacipeneneHne XMMUYECKUX 3JIEMEHTOB B JKUBOM MPUPOIEN.

Tabnuysr u cxemol: «Ileproanueckas Tabauna XUMUYECKUX 3IEMEHTOBY, «CTpoeHUE MOJIEKYIIbl BOAb», «buocunres 0enkay, «CTpoeHHe MOJIEKYJIIbl OesiKay,
«Ctpoenue dpepmentay, «Hyxinennossie kuciotsl. JJHK», «Ctpoenue monekynsl ATy, «CTpoeHne 3yKapuoTHIECKOH KIeTKN», «CTpoeHHe KUBOTHOM
KJIETKN», «CTpOEHHE PACTUTEIBHOMN KIETKW», «CTpOeHNEe MPOKAPUOTHYECKON KIIETKNY, «CTPOCHHE s/1pa KIETKN», «Y TIeBOABDY, «JIMnuasn.

ObopydosaHue: CBETOBOM MWKpOCKON, obopypoBaHve ANA nposBedeHVA HabnogeHWn, M3MepeHui, SKCMEepUMEHTOB, MUKpOMNpenapaTbl PacTUTENbHbIX,
KMBOTHbIX U BaKTepManbHbIX KNETOK.

Jlabopamopuvie u npakmuyueckue padomoi:

Jlaboparopnast pabota Ne 1. «/3ydeHne KataquTHYECKONW aKTHBHOCTH ()ePMEHTOB (Ha MMPUMEPE aMHUIIa3bl HIIA KaTalas3bl)y.



JlaGopatopnas padorta Ne 2. «3yueHue cTpoeHus KIETOK PACTCHUH, )KUBOTHBIX M OaKTepuil 101 MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpEnapaTax u ux
OMHUCAHUE».

Tema 4. ’KuzHeneATeJIbHOCTDh KJIETKH

OOMeH BelecTB, WK MeTab0IM3M. ACCUMIIIALNS (TJTACTUYSCKUNA OOMEH) M TUCCUMMIIALINS (SHEPTeTUUECKHl 0OMEH) — JIBE€ CTOPOHBI €IMHOTO IIpoliecca
MeTabonu3ma. Poiib 3aKOHOB COXpaHEHHS BEIIECTB M SHEPTHH B TOHUMAaHUU METa00IM3Ma.

Tunsl oOMeHa BemiecTB: aBTOTpOoGHBINH U reTepoTpodHbIil. Poib pepMeHTOB B 00MEHEe BELIECTB U MPEBPALLIEHUN YHEPTUU B KIIETKE.

dorocunTte3. CBeToBas U TeMHOBas (a3wl poTocuHTe3a. Peaknuu dpotocunTe3a. DdheKTUBHOCTh GOTOCHHTE3a. 3HAUeHNE (POTOCUHTE3A /IS )KU3HHU Ha 3emIle.
Brnusinue ycnoBuii cpenibl Ha GOTOCHHTE3 U CLIOCOOBI MOBBIIIEHUS €r0 IPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTE3UpYIole OakTepun. 3HaYeHUE XEeMOCHHTE3a JIJIsl )KU3HU Ha 3eMIIe.

DHepreTuveckuii oOMeH B KiieTke. Paciienienue BemecTs, BbICICHUE U aKKYMYJIUPOBaHNE YHEPTHH B KJIETKE. DTallbl SHEpreTuueckoro ooMena. [ mukonus.
Bbposxenue u ero Bunbl. KuciopomHoe oKuCIieHUEe, WTH KJIETOYHOE Ibixanue. OxuciurenbHoe pocoprnrpoBanue. DPPEeKTUBHOCTh SIHEPTETUICCKOr0 0OMEHA.
Peakuuu matpuunoro cunrtesa. I'enernueckas undopmanus u JIHK. Peanuzanus renernueckoit unopmanmu B kiietke. ['eHeTHUECKH KOJT 1 €70 CBOMCTBRA.
Tpanckpunms — marpuunsiii cuate3 PHK. Tpancnsnus — 6nocunTtes 6enka. Dtamnsl Tpancmsanud. KogupoBanue aMuHOKHCIOT. Posib prbocom B GnocuHTE3e
Oenka.

Hexnerounsie ¢popmbl sxu3HU — BUpYCHI. McTtopus oTkpeiTHs BupycoB ([{.1. BanoBckwmit). OcOOEHHOCTH CTPOCHHS U )KU3HEHHOTO IHKJIA BUPYCOB.
baktepuodaru. bone3nu pactenuii, )KUBOTHBIX U Y€IOBEKa, BbI3bIBaeMbIe BUpycaMu. Bupyc ummynoneduimra yenoseka (BUY) — so3oyaurens CITIN da.
OOparHast TpaHCKPHUIIIHS, peBepTas3a u uHTerpasa. [IpodunakTuka pacpocTpaHeHUs BUPYCHBIX 3a00JI€BaHU.

Hemoncmpayuu:

TIopmpemuwi: H.K. Konbnos, JI.W. UBanosckuit, K.A. Tumupsizes.

Tabnuyst u cxemor: «Tunbl mutanus», «Metadonuzmy, «MUTOXOHIPHUSIY, «DHEpreTHUECKUd 00Men», «Ximoporiacty, «D@otocunresy», «Ctpoenue JJTHK»,
«Ctpoenue 1 (pyHKIIMOHUpOBaHUE reHay, «CuHre3 Oenkay, «I'eHeTnueckuil Koay, «Bupycs», «bakreprnodaruny, «CTpoeHHe U KU3HEHHBINH LUK BUpyca
CIINda, 6axtepuodaray, «Permnukanus JJHK».

Obopyoosanue: monenu-antukanuu «Y aoenue JJHK u tpanckpunimsy», «buocunres 6enka», «CTpoeHue KieTkn», Moaenb ctpykrypsl JJHK. Tema 5.
Pa3mHoKeHHe 1 HHANMBHAYAJbHOE PA3BUTHE OPraHU3MOB

KreTounslii 1uk, UM )kU3HEHHBIN UK KieTku. MHTepdasza u muto3. Ilponeccsl, nporekaromue B nHTepdasze. Pemnukanus — peakiiys MaTpU4HOTO CUHTE3a
JHK. Ctpoenue xpomocoM. XpOMOCOMHBII HAOOp — KapUOTHII. JJUTUIONTHBIN U rarionHbIH XpOMOCOMHBIE HaOOphl. Xpomatuabl. L{uTosoruueckue OCHOBBI
Pa3MHOKEHHS U MHIUBUYaJIbHOTO PA3BUTHSI OPTaHU3MOB.

Henenue xnerku — Mmuto3. Craguu mutosa. IIporeccsl, npoucxoasiye Ha pa3HbIX CTaAUAX MUTO3a. bronornuecknii CMpICa MUTO3A.

[IporpamMmmupyemas rubesnb KJIETKH — alonTo3.

®opMbl pa3MHOKEHHS OPraHU3MOB: Oecronoe 1 nojoBoe. Bupl 6ecronaoro pa3sMHOXKEHUS: I€JIeHNE HaJ[BOE, IOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX,
cropooOpa3zoBaHue, BEreTaTUBHOE pa3MHOXKeHHe. VICKyccTBEHHOE KIIOHMPOBAHUE OPTaHU3MOB, €r0 3HaYeHHE IS CEIEeKIUH.

[TonoBoe pa3MHOMXEHHE, €r0 OTIMYHUS OT OECIoI0ro.

Meiio3. Craguu meriosa. [Iporeccel, npoucxoasiue Ha ctaausax Merosa. [loBenenne xpomocom B Meito3e. Kpoccunrosep. bruonorndeckuii CMbICI U 3HaYEHUE
Meno3a.

["amerorenes — nporecc 06pa3oBaHus MOJOBBIX KIETOK y dKUBOTHBIX. [10JI0BBIE XKene3bl: CEeMEHHUKHU U IMUHUKHA. OOpa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK —
raMmeT (CrepMaTo30u 1, SIeKIeTKa) — ciepMaToreHes 1 oorene3. OCOOEHHOCTH CTPOEHUS SUIEKIIETOK U criepMaTo3ou10B. OmiogoTBopenue. [laprenorenes.



WNupuBuayansHoe pa3BUTHE (OHTOreHe3). DMOPHOHAIBEHOE pa3BUTHE (AMOpHOTreHe3). DTarbl SMOPHOHAIBHOTO Pa3BUTHS Y TO3BOHOYHBIX KUBOTHBIX:
npoOieHue, racTpyisiuus, oprasoreses. [locramOpuonansHoe pazsutue. TUIBI TOCTIMOPUOHAIBHOIO Pa3BUTHSL: IIPSIMOE, HenpsAMoe (JINYMHOUYHOE). Biusnue
Cpeabl Ha Pa3BUTHE OPraHU3MOB, (PaKTOPHI, CTIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u paszButue pactenuil. OHTOreHe3 LIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHU, CTaIUU Pa3BUTHSL.

Hemoncmpayuu:

Tabnuyer u cxemvi: «POPMbI pa3MHOKEHHS OPIAHU3MOBY, «JIBOHHOE OIJIOJOTBOPEHHE y LIBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOXKEHHUE PACTECHUI»,
«/lenenue knerku OakTepuit», «CTpoeHUE MOJOBBIX KIETOK», «CTpoeHue XxpoMocoMbl», «Kiterounsiii nukiny, «Pemmukanus JHK», «Murosy, «Meito3y,
«IIpsimoe 1 HenpsiMoe pa3BUTHEY, «I'aMeTOreHe3 y MIIEKOIIUTAIOIIUX U YeJI0BeKay, «OCHOBHBIE CTaAMM OHTOICHE3a.

Obopyoosanue: MUKPOCKOII, MUKponpenapaTsl «CriepMaTo301/Ibl MIIEKOITUTAIOLIETOY, «SIHIeKIeTka MIIEKONUTaonero», «KaprnokuHes B KJIETKaX KOpeIiKa
JyKa», MarHuTHasi MoJieNb-aniuinkanus «Jlenenne knerkuy», mogens JJHK, Monens metadaznoit XxpoMocoMsl.

Jlabopamopnuvie u npakmuyeckue padomaoi:

JlaGopatopHnas pabora Ne 3. «HaOnroneHue MuTo3a B KJIeTKaX KOHUYMKA KOpEIIKA JIyKa Ha TOTOBBIX MUKPOIIpErapaTaxy.

Jlaboparopras padota Ne 4. «/3yueHne CTPOCHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX MHKPOIIPEIIapaTax.

Tema 6. HaciieicTBEHHOCTh U U3MEHYHUBOCTH OPraHU3MOB

[Ipenmer u 3agauu reneTuku. Mctopus pa3Butus reHeTUk. Posib nuTonoruu u s3MOpHOJIOTUY B CTAHOBJIEHUH FeHETUKH. BKiiax pocCHiiCKuX U 3apyO0exHbIX
YUYEHBIX B Pa3BUTHE T€HETUKH. MeTo/1bl FeHeTUKU (TMOPHI0JI0THYECKUH, IMTOr€HETUUECKUH, MOJIEKYIIpHO-TeHeTHYecKuil). OCHOBHBIE T€HETUYECKHE
noHATUA. [ eHeTn4ecKkas CMMBOJIMKA, UCIIOIb3YEMAsl B CXEMaxX CKPELIMBAaHUMN.

3aKOHOMEPHOCTH HaclleIOBaHMsl IPU3HAKOB, ycTaHOBJIEeHHbIE I'. Menaenem. MoHorubpuaHnoe ckperuBaiye. 3akoH eJMHO00pa3us ruOpru 0B NEPBOro
nokosieHus. [IpaBuno noMuHupoBaHusl. 3aKOH pacilelVIeHHs] IPU3HAKOB. I nnoTe3a unctorsl rameT. [lonHoe 1 HEMoNHOE TOMUHUPOBAHUE.

JurubpuiHoe cKpeuBaHue. 3aKOH He3aBUCUMOI'0 HAaCJIeI0BaHUs PU3HAKOB. L{uToreHeTnueckre OCHOBBI TUTHOPUIHOTO CKpEIMBaHUs. AHAIN3HUPYIOIEe
ckpemrBanue. Mcnonap3oBanne aHaIM3UPYIOLIEro CKPEIMBAHUS Ul ONPEeIIEHNs TeHOTUIIa 0COOu.

CueruieHHOe HacenoBaHue npu3HakoB. Pabora T. Moprana no cuenjieHHOMY Haclae0BaHUIo TeHoB. HapyiieHue crenyieHust FreHOB B pe3yJibTare
KPOCCUHIOBEpA.

XpoMOCOMHast TEOPUS HACIECACTBEHHOCTH. [ eHeTUYeCKHEe KapThl.

I'enetuka nona. XpoMOCOMHOE ONpeeIeHUE 10J1a. AyTOCOMBI U ITOJIOBBIE XPOMOCOMBIL. I 'OMOrameTHbIE U rereporaMeTHele opranu3Msl. HacnenoBanue
IIPU3HAKOB, CLICIUIEHHBIX C I10JIOM.

N3meHunBOCTB. BHibl H3MEHYMBOCTH: HEHACIIEACTBEHHAS Y HACJIEACTBEHHAs. POJIb cpebl B HEHACIEACTBEHHOM U3MEHYMBOCTH. XapaKTepUCTUKA
MOJU(UKAIIMOHHONH HU3MEHYMBOCTH. BapralinoHHblii psit 1 BapualiMoHHas KpuBas. Hopma peakuuu npusHaka. KonmnuecTBeHHbIE M KaUeCTBEHHbIE TPU3HAKH U
ux HopMma peakiuu. CBoiicTBa MOAM(PHUKAITMOHHON H3MEHYUBOCTH.

HacnencrBenHast, Wiy reHOTUIIMYECKas, I3MEHUYMBOCTh. KoMOMHATHBHAs M3MEHYUBOCTh. Meii03 1 MOJI0BOM MPOLecC — 0CHOBA KOMOMHATUBHOM
M3MEHYUBOCTH. MyTanmoHHast u3MeHUnBOCTh. Kitaccudukanus Myranuii: reHHble, XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUYuHbI MyTaluid. MyTareHHbIe
(akTopsl. 3aKOH TOMOJIOTHYECKUX Ps/I0B B HAacleACTBeHHOM n3MeHunBoctu H.M. BaBuioBa.

BresaepHas HaCIE€CTBEHHOCTh U N3MEHYUBOCTb.

I'enetnka yenoseka. Kapuorun yenoeka. OCHOBHBIE METO/IbI T€HETUKH YEJIOBEKA: T€HEATOTNYECKHA, OJM3HEIIOBBIN, IUTOTCHETUYECKUNA, ONOX UMUYECKHUH,
MOJIEKYJIIpHO-TeHeTHUeCKU. COBPEMEHHOE OIpEIEICHNE T€HOTUIIA: TOJITHOTEHOMHOE CEKBEHUPOBaHUE, TEHOTUIIMPOBAHUE, B TOM 4Hcie ¢ momompro [11[P-
ananu3a. HacieacTBeHHble 3a001€BaHuUs YelIOBEKa: TeHHbIe 00J1e3HU, 00JIE3HH ¢ HAaCIIeICTBEHHONMIPEIPacooKEHHOCThI0, XPOMOCOMHBIE O0JIE3HH.
Comaruyeckue U reHepaTuBHble MyTanuu. CTBOJIOBBIE KJIETKU. [IpHHIMIIBI 310pOBOTr0O 00pa3a )KMU3HHU, TMarHOCTUKU, TPOPHIAKTUKY U JIEUCHHsI TeHETHYECKUX



Oone3Hel. MeaMKo-TeHETUYECKOe KOHCYIbTUPOBaHNUE. 3HAaUeHNEe MEAULIMHCKONW T€HETHKH B MIPEIOTBPAILICHUH U JICUCHUU TeHETUYECKUX 3a00JIeBaHHA
YeJI0BEeKa.

JHemoncmpayuu:

Ilopmpemoi: I'. Mennens, T. Mopran, I'. ne ®pus, C.C. Yersepukos, H.B. Tumodeer-Pecorckuii, H.I1. BaBuios.

Tabnuywt u cxemvi: «MOHOTUOPUIHOE CKPEIIUBAHKE U €TO IIUTOIC€HETHYECKAs! OCHOBaY», «3aKOH PACLICTIIICHUS U €T0 IUTOI€HETHYECKasi OCHOBaY, «3aKOH
YHCTOTHI raMeT», «lurubpuaHoe ckpenuBanuey, «L{lutomornyecke 0OCHOBBI AUTHOPUTHOTO CKpEIIUBaHU Y, «Meio3y», «B3anMoaeiicTBrue alieIbHbIX TEHOBY,
«['eneTnueckue KapThl paCTEHUH, JKUBOTHBIX U YEJIOBEKa», «| €HeTHKa 1oJiay», «3aKOHOMEPHOCTH HACJIEI0OBaHMsl, CLEIJIEHHOTO C oIoM», «KapuoTtumsl
YeNioBeKa U )KUBOTHBIX», «Buabl n3MeHUHBOCTH Y, «MoaudukanoHHas U3MEHUNBOCTbY, «HacnenoBanue pesyc-hakropa», «['eHeTnka rpymnmn KpoBuy,
«MyTanMoHHas U3BMEHYUBOCTBY.

Obopyodosanue: Moaenu-anmvkanuu «MoHorubpuaHoe cKpemrBanuey, «HenoaHoe qoMuHupoBanuey, «lurudbpuanoe ckpemuBanuey, «llepexpéct
XPOMOCOM», MHKPOCKOII U MUKporpenapar «/[pozodunay» (Hopma, myTanuu GopMbl KPBUIBEB U OKPACKH Tea), repoapuii «I opox MOCeBHON.
Jlabopamopuvie u npakmuueckue padomol:

JlaGopatopnas padota Ne 5. «/3yueHne pe3ynpbTaToB MOHOTHOPHUIHOTO M JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIbI HA TOTOBBIX MUKPOIIPETIapaTaxy.
Jlaboparopnas pabota Ne 6. «M3yueHne MoAr(pUKAMOHHON U3MEHYUBOCTH, IIOCTPOSHUE BAPUAIMOHHOTO Psi/ia M BAPUALMOHHON KPUBOM».

JlaGopatopnas padora Ne 7. «AHanu3 MyTanuii y Apo30(uiIsl Ha TOTOBBIX MUKPOIpEnapaTax.

[Tpaktuueckas padota Ne 2. «CocTaBineHue 1 aHajau3 POAOCIOBHBIX YEIIOBEKay.

Tema 7. Cesekunsi oprann3mMoB. OCHOBbI OMOTEXHOJIOT UM

Cenexius Kak HayKa | mpoiiecc. 3apoKJeHue ceJeKuuu 1 nfomectukanus. Ydyenrne H.M. BaBuioa o meHTpax mpouCX0XACHUS U MHOTOOOpa3usl KyJIbTYPHBIX
pacteHuil. LleHTpbl NporCcX0KACHHUS TOMAIIHUX )KUBOTHBIX. COPT, IOPOAA, IITAMM.

CoBpeMeHHbIE METO/Ibl CeNeKIIUU. MaccoBbIN M MHAMBHIyalbHbII OTOOPHI B CENEKIIUN pacTeHUH 1 )KUBOTHBIX. OlleHKa 3KcTepbepa. bin3zkopoacTBeHHOE
CKpelrBaHue — UHOpuuHT. Yncras nunHud. CkpenyBaHie YUCThIX JIMHUHN. ['eTeposuc, mim rudpuaHas cuiia. HepoacTBeHHOE cKpeluBaHue — ayTOpUINHT.
Otnanénnas rubpuanzanus u e€ ycrnexu. VIckyccTBeHHBIN MyTareHe3 1 MojydeHHue NOJIUIIION0B. JJoCTHKEHNS CENEeKIIUN pacTeHHH, )KUBOTHBIX U
MHUKpPOOPTaHU3MOB.

buotexHonorus kak orpacib Npou3BOJCTBA. | eHHas nHKeHepus. DTanbl co3aanus pekomonHanTHoi JIHK u TpancrenHsix oprann3moB. Kietounas
uHxeHepus. Kinerounsle KynpTypbl. MUKpPOKIIOHAJIBHOE pa3MHOXKEHHE pacTeHUi. KIoHHpoBaHNE BHICOKOIIPOIYKTUBHBIX CEIIbCKOXO3SIICTBEHHBIX OpIaHU3MOB.
Okonornyeckue u arudeckue npodieMsl. MO — reneTnuecku MOAU(UIIUPOBAHHbBIE OPraHU3MBI.

Hemoncmpayuu:

Ilopmpemuei: H.W. BaBunos, .B. Muuypun, I'.Jl. Kapneuenko, M.®. 1IBaHOB.

Tabnuysl u cxemol: kapta «L{eHTpBI IPOUCXO0XKIEHUS 1 MHOT000pa3us KyJIbTYPHBIX pacTeHui», «[lopoibl TOMaIIHUX )KUBOTHBIX», «CopTa KyJIbTypHBIX
pactenuii», «Otnanénnas rubpuauzanusy», «Padboter akagemuka M.®D. BanoBay, «[lonummonausy», «O0beKTh OMOTEXHONIOTHNY, «KIEeTOUHBIE KYIBTYpHI U
KJIIOHHpOBaHHe», «KOHCTpynpoBaHue U MEPEHOC T€HOB, XPOMOCOM).

Obopyoosanue: MyJSIXU TUIOI0B U KOPHEIUIOAOB TUKUX (POPM U KYJIBTYPHBIX COPTOB pacTeHuil, repdbapuii «CenbCKoX03sHCTBEHHBIE PACTEHUSY.
Jlabopamopusle u npakmuyeckue padomaoi:

Okckypeust «OCHOBHBIE METOBI M JOCTHXKEHUS CENEKIIMU PACTCHUN U )KUBOTHBIX (HA CEJIEKIIMOHHYIO CTaHIUIO, IFIEMEHHYIO (hepMy, COPTOUCIIBITATEIbHBIH
Y4acTOK, B TEINIMYHOE XO341CTBO, TAOOPATOPHUIO arpOYHUBEPCUTETA UJIM HAYYHOT'O LIEHTPA)».



11 KJIACC

Tema 1. DBoJIOLIMOHHAS OHOJIOTHS

[TpennochiIKu BOSHUKHOBEHUS YBOJIOIMOHHON TEOPUH. DBOJIIOIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH. BiMsHNE 3BONIONMOHHON TEOPHH HA pa3BUTHE
OMOJIOTUH U JAPYTUX HaYK.

CBuzerenbcTBa BOMIONMHU. [laneoHTOIOrHUECKHEe: TOCIeI0BATEIBHOCTD MOSIBIICHHUS BHJIOB B MTAJICOHTOJIOTUYECKOH JIETOMHCH, TIEPEXOIHBIE (POPMBI.
buoreorpaguyeckue: cxoacTBO U pazauuue GayH U (Giaop MaTEPUKOB U OCTPOBOB.

OMOpPUOIOrHYECKHE: CXO/CTBA U Pa3Inyuns SMOPUOHOB pa3HbIX BUAOB [T03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIE, aHAJIOTUYHBIE,
pPYAMMEHTapHbIE OPTraHbl, aTaBU3Mbl. MOJIEKYIPHO-OMOXMMHUYECKHE: CXO0ACTBO MEXaHU3MOB HACJIECTBEHHOCTU M OCHOBHBIX META00JIMYECKUX ITYTEeH y BCEX
OpPraHHU3MOB.

OpomonnonHas teopus Y. [lapeuna. [Ipennocsiiku BOSHUKHOBEHMSI JapBUHU3MA. [IBIDKYIIME CUIIBI 3BOJIIOLIMU BUI0B 110 JlapBUHY (M30bITOYHOE
Pa3MHOKEHHUE TPH OTPAaHMUYCHHOCTH PECYPCOB, HEONpPEACIEHHAs U3MEHYMBOCTh, OOpPb0a 3a CYIIECTBOBAaHUE, ECTECTBEHHBINH OTOOD).

Cunternyeckas teopus 3Boioruu (CTI) u e€ 0OCHOBHBIE OJOKEHHUS.

Muxkposontornus. [lonynsnus kak eIuHUIA BU1a U 3BOJIIOLUY.

JIBroky1ue cuiibl ((hakTophl) 3BOJIIOLMHK BUIOB B IpUpoie. MyTalMOHHBIN Npoliecc 1 KOMOMHATUBHAs U3MEHUYUBOCTh. [lonmynsiiinoHHbIe BOIHBI U Apeii(
redoB. M3omsiuust 1 Murpanusi.

EcrecTBenHbIit 0T00p — Hanpassomuil Gpaxkrop sBoronuu. opmMel ectecTBeHHOr0 0T60pa. Ilprucnoco01eHHOCTs OPraHM3MOB KaK pe3ysIbTaT BOIIOIHH.
[Tpumeps! npucnocodaeHnil y opranu3mMoB. ApoMopdo3bl 1 UInoaanTaum.

Bun u BugooGpaszoBanue. Kpurepuu Buga. OcHOBHBIE ()OpMBI BU1000pa30BaHMs: reorpaduueckoe, IKOJIOTHIECKOE.

Maxkpoaomtorusi. @opMbl 3BONTIOIUY: (UIETHYECKAs], TMBEPTEHTHAs, KOHBEpreHTHas, apajuieapHas. HeoOpaTuMOoCTh 3BOTIOINH.

IIponcxoxkaeHue OT HeclleUAIN3UPOBaHHBIX NpeakoB. [Iporpeccupyromas cnenuanu3anys. ATanTUBHAS paguarus.

Hemoncmpayuu:

Ilopmpemui: K. JInnnei, XX.b. Jlamapk, Y. [Japsun, B.O. KoBanesckuii, K.M. bap, 3. I'ekkens, . Mromiep, A.H. Cesepuos.

Tabnuyvl u cxemol: «Pa3BUTHE OPraHMYECKOT0 MUpPa Ha 3eMIie», «3apO/IbIIIH TO3BOHOYHBIX )KUBOTHBIX», «ApXxeonTepukcy, «®opmbl 60pbObI 32
cyuiectBoBaHue», «EcTecTBeHHBIN 0TOOPY», «MHOro00paszue cCOpToB pacTeHuity, «MHoroodpasue nopos| JKUuBOTHEIX», «[lomynsaiuuy, «MyTanoHHas
U3MEHYUBOCTHY, «ApoMopdo3bly, «Manoamantanumny, «O0Imas aerenepanus», «Bmwkymme cuiibl 3Booruny, «Kapra-cxema Mapmipyra myremectus Y.
Hapsuna», «bopr0a 3a cymectBoBanuey, «IIprucrnocobieHHOCTh Opranu3MoBy, «I eorpaduueckoe BUI000pa3oBaHue», « IKOJIOTHIECKOE BHI000pa30BaHUE.
ObopydosaHue: KOJIIEKIHS HACEKOMBIX C Pa3IMYHBIMU THUIIAMH OKPAcKu, HA0Op IUIOAO0B U CeMsH, KoJuleKIus «[IpruMepbl 3alIUTHBIX PUCTIOCOOTIEHUN Y
KHUBOTHBIX», MOJIeNIb «OCHOBHBIE HAIIPABICHHSI SBOJIIOLIUIY, 00bEMHAs Mo/ieNb «CTPOECHHE TOJIOBHOI'O MO3Ta MO3BOHOUHBIX .

buoreorpaduueckas kapta Mupa, KoyuieKius «@opMbl COXpaHHOCTH UCKOMAEMBbIX KUBOTHBIX U pacTeHU», Moenb anmiaukanus «llepexkpéct xpomocom,
BJIa)KHBIE MpenapaTsl «Pa3BuTue HacekoMoro», «Paspurue narymku», Mukpornpenapar «/Ipozoduna» (Hopma, MyTauuu GOpMbl KPbUIbEB U OKPACKU TeJa).
Jlabopamopnuie u npaxmuueckue padomui:

JlaGopatopHnas padota Ne 1. «CpaBHeHUE BUIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

Jlaboparopnast pabota Ne 2. «Onucanue MpucrnocoOJEHHOCTH OPraHu3Ma U €€ OTHOCUTEILHOTO XapaKTepay.



Tema 2. Bo3HUKHOBeHHe H pa3BUTHE JKM3HU HA 3emJie

JloHayuHbI€ MPeACTaBICHUS O 3apOXKICHUH KU3HU. HaydyHble THIoTe3bl BOSHUKHOBEHUS KU3HU Ha 3emiie: aOMoreHe3 U MaHcrnepMus. XMMHUUecKast SBOJIOIHS.
AOHOTEeHHBII CHHTE3 OPraHNYECKUX BEIIECTB U3 HEOPraHMUECKUX. DKCIEPUMEHTAIBHOE MOATBEPKACHNE XUMUIECKOH BooIuK. HauanbHble sTansi
6uonorudeckoi sBomonuu. ['unoreza PHK-mupa. ®opmupoBanne MeMOpaHHbBIX CTPYKTYpP U BOZHUKHOBEHHUE MPOTOKIIETKU. [IepBble KJIETKU U UX 3BOJIOLHUS.
®opMHUpOBaHUE OCHOBHBIX T'PYIIII )KUBBIX OpraHn3MoB. PazButue xu3Hu Ha 3emiie 1o 3pam u nepuogam. Karapxeil. Apxelickas u npoTepo30iicKast 3pbl.
[Taneo3oiickas spa u €€ mepruobl: KEMOPUIUCKUN, OPJIOBUKCKUIN, CUITYPUICKHM, IEBOHCKHI, KAMEHHOYTOJIbHBIH, TIEPMCKHIA.

Me3so30iickas 3pa 1 €€ Iepruobl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

Kaiino3zoiickast a3pa u €€ nepro/ibl: MajeoreHOBbIA, HEOr€HOBBIN, aHTPOIIOT€HOBBIM.

XapaKkTepuCcTUKa KIMMaTa U T€0JIOTHYECKUX nporeccoB. OCHOBHBIE 3TAIbl 3BOIOIHMU PACTUTEIBHOTO U )KUBOTHOTO MHpa. ApoMop(h03bl y pacTeHUH U
XKUBOTHBIX. [losiBIEHMeE, pacBET U BBIMMUPAHUE IPYIII KUBBIX OPIAHU3MOB.

Cucrema OpraHMu4ecKoro MMpa Kak OTpa)xxeHue 3BONIOIH. OCHOBHBIE CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIIOLIMS YeTI0OBEKa. AHTPOIOJIOTHS Kak Hayka. PazButue npeacTaBieHui 0 MPOUCXO0KIECHUHU YesloBeKa. MeTopl u3yueHus antponorenesa. CxoacTBa u
pa3nuuus 4esloBeKa U )KMBOTHBIX. CUCTEMATUUYECKOE MT0JI0KEHHUE YEIIOBEKA.

JBmxymiue cuibl (pakTopsl) aHTponoreHe3a. HacneacrBeHHast U3MEHUMBOCTh M €CTECTBEHHBIN 0TOOp. OO1IeCTBEHHBINH 00pa3 )KU3HU, U3TOTOBICHUE OPY Ui
TpyJa, MBIIIIJIEHUE, peUb.

OCHOBHBIE CTa/IUM U BETBU IBOJIIOIIUY YEJIOBEKA: aBCTpaslonuTeku, UenoBek ymenslil, UenoBek npssmoxoasaimuii, Yenosek HeanaepTanbckuil, Yenosek
pasyMHbIiA. Haxo Ky MCKOMIaeMbIX OCTATKOB, BpEMsI CYIIIECTBOBAHMsI, 00J1aCTh pacpOCTpaHeHus, 00BEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OpYIusl.
Yenoseueckue pacbl. OCHOBHBIE OOJIBIITNE PAChl: €BPOIICOUIHAS (€Bpa3uiicKasi), HErpO-aBCTpaJouIHas (IKBATOPHAIIbHAS), MOHTOJIOUTHAS (a3HaTCKO-
amepuKaHckas). YepTsl IpUCIIOCOOIEHHOCTH MPEACTaBUTENIEH YEIIOBEYECKUX pac K YCIOBUSAM cylllecTBoBaHUA. EnnHcTBO uenoseueckux pac. Kpuruka
pacusma.

Hemoncmpayuu:

Ilopmpemui: ®. Penn, JI. Ilactep, A.M1. Onapun, C. Munep, I'. IOpu, Y. lapBus.

Tabnuysl u cxemol: «Bo3HnkHoBeHNEe CoHEUHOU cUCTEMbI», «Pa3BuTHe opraHnyeckoro Mupay, «PacturenpHas kieTkay, « KUBOTHas KIIETKa»,
«ITpokapuoTnueckas kierka», «CoBpeMEHHasi CUCTEMa OPraHNYeCKOro Mupay, «CpaBHEHNE aHATOMUYECKUX YePT CTPOCHUS YeJIOBEKa U YeT0BEKOOOPa3HbIX
00e3bsiH», «OCHOBHBIE MECTA MaJIEOHTOJIOTUYECKUX HaX0JOK MPEIKOB COBPEMEHHOIO YelloBeKay, «JpeBHelmue qoan», «/pesuaue moan», «IlepBbie
COBpPEMEHHBIE JTIOAN», «YenoBeuecKkne pacb.

Obopyodosanue: mynsxu «lIporcxoxaeHue yenoBeka» (OI0CTbI aBCTpaIONUTEKA, TUTEKAaHTPOIIa, HeaHAepTallblia, KPOMaHbOHIA), CJIETIKH UIIH U300paskeHus
KaMEHHBIX OpYyIUil TepBOOBITHOTO YeIOBeKa (KaMHU-YOMIIepHl, pyOuia, ckpebiia), FeoXpOHOJIIOTHYecKas Tabua, Kotekuus «DopMbl COXpaHHOCTH
MCKOMAEMbIX KUBOTHBIX M PACTCHHI».

Jlabopamopuvie u npakmuyueckue padomoi:

[Tpaktrueckas padota Ne 1. «M3yueHne NCKOMMaeMbIX OCTATKOB PACTEHUM U dKUBOTHBIX B KOJIJICKITHSIX )

DKcKypeus «IBOMIONMS OPraHUYECKOro MUpa Ha 3emiie» (B €CTeCTBEHHO-HAYUHBINH WIIM KpaeBeqUeCKUi My3ei).

Tema 3. Opranusmbl 4 OKpYyKawIas cpeaa

DKOJIOrus KaK HayKa. 3aJauu ¥ pa3ienbl SKOJOTUU. MeToabl 3KOJOTHYECKUX UCCIIEI0BaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEIOBEKA.
Cpenbl 0OuTaHusI OPraHU3MOB: BOJIHASA, HA3€MHO-BO3/1yIlIHAsA, TOYBEHHAs, BHYTPHOPTaHU3MEHHAs.

Okonorunyeckue pakropsl. Kiaccuduxanus sxonorudyeckux (pakropon: abMOTHUECKHE, OMOTHUECKUE U aHTPONOreHHbIe. JleificTBre sKoIornueckux (pakropon
Ha OpraHU3MBI.



AbuoTtnueckue GpakTophl: CBET, TeMIepaTypa, Bl1axxkHocTh. Poroneproansm. [Iprucnocobienns opraHu3MoB K JeHCTBUI0 aOMOTHYECKUX (haKTOPOB.
buonoruueckue puTMsl.

buotnueckue pakTopsl. Buasl OMOTHYECKUX B3aMMOICHCTBHI: KOHKYPEHIIHS, XUIITHUYECTBO, CAMOMO03 U ero ¢popMbl. [TapasuTusm, Koonepaus, MyTyaan3M,
KOMMEHCaJIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCaIN3M, HeTpanu3M. 3HaueHne OMOTHYECKUX B3aMMOCHCTBHIA JUIs CYIIEeCTBOBAHUS OPraHU3MOB B
MPUPOHBIX COOOIIECTBAX.

DKOJOTHYeCKHe XapaKTePUCTUKHU Nonyasaunud. OCHOBHBIE MOKA3aTeNu MOMYJISLIUN: YUCIEHHOCTh, INIOTHOCTb, POXKAa€MOCTb, CMEPTHOCTD, IPUPOCT, MUTPALIUS.
JIMHaMUKa YMCIEHHOCTH MOMYJIALNN U €€ PeryIsiusi.

Hemoncmpayuu:

Ilopmpemui: A. I'ymbonbar, K.®. Pynbe, O. I'ekkens.

Tabnuysr u cxemor: kapta «IIpupoansie 30Hb1 3eMiany, «Cpeapl 00UTaHUS OPraHu3MoBy, «Dotonepuoansm», «llomynauuny», «3aKOHOMEPHOCTH POCTa
YHCIICHHOCTH TIOMYJISIIAYA HHPY30pUn-TYenbKm», «[IumeBpie menmy.

Jlabopamopmusle u npakmuyeckue padomaoi:

Jlaboparopuas padota Ne 3. «Mopdonorudeckre 0COOCHHOCTH PACTEHUHN M3 PA3HBIX MECT OOUTAHUS.

Jlaboparopnas pabota Ne 4. «BiusHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[IpaxTuueckas padora Ne 2. «Iloacuér mIOTHOCTH NOMYJIALUNA pa3HbIX BUIOB PACTEHUN».

Tema 4. Coo01ecTBa M DKOJOrHYecCKHe CHCTEMbI

Coo0bmecTBO OpraHu3MoB — OuoreHo3. CTpyKTyphl OMOIIeHO3a: BHIOBAsI, TPOCTPAHCTBEHHAs, Tpoduueckas (muiieBast). Buabl-noMmuHanTel. CBs3U B
OHOLIEHO3E.

DKosorndyeckue cucTeMsl (3kocucteMsl). [lorsitue 06 s3kocucreMe u 6roreorneno3e. yHKINOHATBHBIE KOMITIOHEHTHI 9KOCUCTEMBI: MTPOAYIICHTbI, KOHCYMEHTHI,
penyueHTsl. KpyroBoport BelecTB U HOTOK 3HEpruH B skocucteme. Tpoduueckue (muiieBsle) ypoBHU 3KocucTeMbl. [InieBsie nenu u cetu. OCHOBHBIE
MOKa3aTeJN SKOCHCTEMBI: Oromacca, MPOAYKIUs. DKOJOTHUECKUE MUPAMUIBI: TIPOIYKIIHH, YUCIEHHOCTH, OroMacchl. CBOHCTBAa SKOCHCTEM: YCTOWIHBOCTD,
caMmoperynsnus, pazsurue. CyKkueccus.

[TpupoaHbIe SKOCHCTEMBI. DKOCHCTEMBI 03€P U PeK. DKOCHUCTEMA XBOWHOTO MJIH IIHPOKOJIMCTBEHHOTO Jieca.

AHTpPONOTreHHBIE SKOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOosKocucTeMbl. bruonorndeckoe n X03aHCTBEHHOE 3HAYEHHUE arpO’KOCUCTEM U YPOOIKOCHCTEM.
buopasnoobpasue kak gpakTop ycToiunBocTH 3KocucTeM. CoxpaHeHHe OMOJIOrMYECKOro pa3HooOpasus Ha 3emIie.

VYuenue B.U. Bepnanckoro o 6uocdepe. ['panuiibl, coctas u cTpykrypa 6mochepst. JKupoe BemiectBo u ero GpyHkiuu. OcoOeHHOCTH Onocdepbl Kak
rJ100abHOM SKOCUCTEeMBI. J[MHAMIYeCKoe paBHOBECHE U 00paTHasl CBsI3b B Orocdepe.

KpyroBopoTsl BeniecTB 1 OMOreoOXMMHUYECKUE LUKIIBI JIEMEHTOB (yIriiepoAa, a30Ta). 30HAIbHOCTh 6rocdepsl. OCHOBHbBIE OMOMBI CYIITH.

YenoseuecTBO B Onocdepe 3emiin. AHTpONOreHHbIe H3MeHeHUs B Ouocdepe. I mobdanbHbIe 3K00rnYecKre npoOIeMbl.

CocymecTBoBaHUE NPUPOJIBI U yenoBeuecTBa. CoxpaHeHne OMopa3zHo00pa3us Kak OCHOBA ycTOHUMBOCTH Onocdepsl. OcHOBA palliOHAIBLHOTO YIPaBJIECHUS
MPUPOIHBIMH PECYpCaMH M UX UCTOIb30BaHue. JloCTIKEHNsI OMOJIOTHH U OXpaHa MPUPOJIHI.

Hemoncmpayuu:

Ilopmpemur: A.Jlx. Tencnu, B.H. Cykaués, B.1. Bepnaackuii.

Tabnuywr u cxemsi: «Iluimessie nenu», «buoreHo3: coctaB u cTpykTypay, «IIpupoausie coobmecTBay, «Llenu nutanusy», «KoI0oruuecKas MupamMmuIay,
«buocdepa u yenoBek», «IKOCUCTEMA MTMPOKOIUCTBEHHOTO Jiecay, « IKOCHCTEMa XBOMHOTO Jiecay, «brorieno3 Bogoémay, « ArpoueHnosy, «lIpumepHbie
aHTPOIIOTEHHBIE BO3JICHCTBUS Ha MIPUPOLY», «BaskHelne MCTOYHUKY 3arps3HeHUs BO3/1yXa U IPYHTOBBIX BO», «[louBa — BakHeHIIIas COCTaBIIAIONIAs



o6uocdeps», «PakTopsl Aerpagannu no4By, «lapuukoBsiit 3 dexT», «PakTophl pagu0aKTUBHOTO 3arps3HeHUs Onocdeprl», «O0Immas CTpyKTypa ouochepsi»,
«Pacnpoctpanenue xxu3Hu B 0uochepe», «O30H0BBIN 3kpaH Ouocheps», «KpyroBopot yriaepona B 6uocheper», «KpyroBopor azora B IpUpoae».
Ob6opynoBanue: Mojenb-anmInKanusa « Tunuansle OuoneHo3b», repdapuii «PacturenbHbie coodmecTBay, Koyeknun «brornenosy, «Bpeaurenn BaXHEHIINX
CEJIbCKOXO35IICTBEHHBIX KYJIbTYp», IepOapuyu M KOJUIEKLMU PACTEHWH M JKUBOTHBIX, NPUHAAJIEkKAIIME K pa3HbIM SKOJIOTMYECKMM TIpYyMIaM OJHOTO BHJA,
Kpacnas kuura Poccuiickoii ®@eneparim, n300paKeHHsI OXPaHIEMBIX BHJIOB PACTCHUHN M dKUBOTHBIX.



TEMATHYECKOE IINTAHUPOBAHHME

10 kaace

Ne HaunmenoBanue Koanuec
n/n pa3aesioB U TeM TBO
yueOHOro nmpeamera 4acoB

HpOFpﬁMMHOG CoaecpkaHue

OcHOBHbBIE BU/IbI 1€SITEIbHOCTH
00y4yarImuxcs

Tema 1. Buosorusi Kak Hayka

1.1 Buonorus B cucreme | 1

buonorus xak Hayka. CBsi3u OUOJIOTHU C OOLIECTBEHHBIMU,
HayK TEXHUYECKUMH U IPYTUMU €CTECTBEHHBIMU HAayKaMH,
bunocodueit, peruruei, STUKOM, ICTCTUKON U TIpaBoM. Poib
Ouosoru B pOPMUPOBAHUU COBPEMEHHON HAYYHOU KapTUHBI
mupa. CucreMa OMONIOrMUECKUX HayK.

Hemoncmpayuu:

Topmpemuwr: Y. lapun, I'. Mennens, H. K. Konbsuos, /[x.
Yorcon u ®@. Kpuk.

Tabauysr u cxemol: «MeTObI TO3HAHUS )KUBOM IPUPOIBI

PackpsIBaTh conep:kaHre TEPMUHOB U ITOHSATUN:
Hay4yHOE MUPOBO33PEHUE, HAy4YHasl KapTHHA
MHpa, HAyYHbI METOJ, THUIIOTE3a, TEOPHS,
METO/Ibl UCCIIEIOBAHUS.

XapakTepHu30BaTh OMOJIOTHIO KaK HAYKY, €¢
MECTO U POJIb CPEIU APYTHUX €CTECTBEHHBIX
Hayk. [lepedncisaTs pas3nensl OHONIOTHH B
COOTBETCTBUE C O0BEKTAMU U3YyUEHHUSL.
HazpiBaTh BakHEWIINE OTpACIN OMOIOTHYECKUX
3HaHUH U 3a7a4M, CTOAIIME Tepes Oronoruei
XXI B.

1.2 | Meroasl TO3HAHUS 1
JKUBOW ITPUPOJIBI

MeTo/p1 TO3HAHUS )KUBOW IPUPOJIBI (HAOIIOIEHUE, SKCTIEPUMEHT,
oTHMcaHue, u3MepeHne, KiIaccuuKaius, MoJAeIMpOBaHUE,
CTaTHCTUYECKasi 00pabOTKa TaHHBIX).

Hemoncmpayuu:

Tabauyst u cxemovl: «MeTOIbI TO3HAHUS KUBOU MTPUPOJIBI».
Jlabopamopuvie u npakmudeckue pabomoi.:
IIpakTyeckas padora Ne 1. «Mcnonp3oBaHue pa3aIudHbIX
METOJIOB MPU U3YYCHUU OMOJIOTUUECKHX 0OBEKTOBY

PackpbIBaTh cosepkaHle TEPMUHOB U TIOHSATHIA:
HAaY4YHBII METOJ, METObI HCCIICIOBAHUA.
XapakTepu30BaTh OCHOBHBIE METO/bI ITO3HAHUS
’KMBOM TIPUPOJIBI: HAOIIOJICHNE, SKCTIEPUMEHT,
onucaHue, u3MepeHue, KiaccupuKams,
MOJIeJIMPOBaHUE, CTaTUCTHUECKas 00paboTKa
JTAHHBIX

Hroro yacos mo 2
TEME

Tema 2. ’KuBble cucTeMbl U X OPraHU3AIUA




2.1 | buonoruyeckue 1 Kussie crucrembl (OMOCUCTEMBI) KaK MIPEIMET U3YUEHUS PackpsIBaTh conep:kaHre TEPMUHOB U ITOHSATUN:
CHCTEMBI, IIPOLIECCHI 6uonoruu. OTIMYME KUBBIX CUCTEM OT HEOPraHUYECKON cucreMa, OMoJ0ruyecKasl CUCTEMa, JIEMEHTBI
U UX U3y4YCHUE PUPOIBL. CUCTEMBI, CTPYKTypa OMOCHCTEMBI, CBOMCTBA
CpoiicTBa 6MocHCTEM U UX pa3HOOOpa3ue. YPOBHU OpraHU3alMM | )KUBBIX CCTEM, OOMEH BEILECTB, PA3MHOXKEHUE,
OHOCUCTEM: MOJIEKYJISIPHBINA, OPraHOUAHO-KIETOYHbIH, pOCT, pa3BUTHE, HACIIEICTBEHHOCTb,
OpraHU3MEHHBIH, ONMYIALUOHHO-BUJOBOH, SKOCUCTEMHBIN (OMO- | H3MEHUUBOCTD, Pa3pakuMOCTh,
TeOICHOTHYECKUI ), OnochepHbIit. HHEPro3aBUCUMOCTb, YPOBHU OpraHU3aluu
Hayxku, nzygaroniue 6MOCHCTEMBI Ha Pa3HbIX YPOBHSIX XKU3HH (OMOCHCTEM).
OpraHH3alIiy. XapaKkTepu30BaTh MPUHIIMITBI OPTraHU3ALUT
Jemoncmpayuu: OuocHucTeM: OTKPBITOCTb, BEICOKAs
Tabauywl u cxemovl: «OCHOBHbBIE IPU3HAKY KU3HW», «Y POBHU YIOPSIOYEHHOCTD, CAMOPETYJISIIIHS,
OpraHu3alUK KUBOU TPUPOIBI». UEPaAPXUYHOCTb.
Mopens monexynst JIHK IlepeunciATh yHUBEpPCAIBHBIE CBOMCTBA
JKUBOT'O: €IMHCTBO XUMUYECKOTO COCTAaBA,
pa3apaKuMocCTh, ABMKEHUE, TOMEOCTa3, POCT U
pa3BUTHE, HACIIEICTBEHHOCTh, U3MEHUUBOCTD,
ABOJTIONUA (TPUCTIOCOOICHUE K U3MEHSIOIIUMCS
YCIIOBUSIM).
[TpuBOANTE TPUMEPHI OMOCKCTEM Pa3HOTO
YPOBHSI OpraHU3alllU U CPABHUBATh
IIPOSIBJIEHUS] CBOMCTB KUBOT'O HA Pa3HBIX
YPOBHSIX. XapaKTepu30BaTh OCHOBHBIE
IIPOLIECCHI, TPOTEKAIOLINe B OnocucTeMax:
0OMEH BelIeCTB U NPEBpPALEHNE SHEPTUH,
CaMOBOCITPOU3BEICHNE, CAMOPET YIS,
pazBuTHe.Co0M0AaTh IpaBuiia 6epesKHOro
OTHOIIEHHMS K XUBOU MPUPOJIE
Hroro yacos no 1

TEME

Tema 3. XumMu4ecKHii COCTaB U CTPOCHHE KJICTKH

3.1

XUMHYECKUHN COCTAB
KJeTkd. Bona u
MHUHEPAIBHBIE COJIA

1

XUMHYEeCKHH COCTaB KIETKH. XUMHUYECKHE DIIEMEHTEI:
MAaKpO3JIEMEHTBI, MUKPO3JIEMEHTBL. Bo/ia 1 MuHEpalbHbIE
BelecTBa. OyHKIIMU BOJIbI U MUHEPAJIBHBIX BEIIECTB B KIIETKE.
[TonnepkaHue OCMOTHYECKOTO OanaHca.

Hemoncmpayuu:

Juacpammul: «PactipeneneHre XUMUYECKUX 2JIEMEHTOB B
HEKHUBOU nIpupose», «PacnpeneeHne XuMUYeCKUX SJIEMEHTOB B

PackpsIBaTh conep:kaHre TEPMUHOB U ITOHSATUN:
AJIEMEHTHI-OMOT€HbI, MAKPOAJIEMEHTHI,
MHUKpO3JIEMEHTBI; MUHEpaJIbHbIE BELIECTBA,
MOJIEKYJIAa BOJBI KaK JIUIIOJIb, BOJOPOAHbBIE
CBA3M; rupoduiIbHbIE U TUAPOPOOHBIE
BenlecTBa. Jloka3plBaTh €IUHCTBO 3JIEMEHTHOTO
COCTaBa KAK OJJHO U3 CBOMCTB KMBOTO.




JKUBOU IIPUPOIE».
Tabruyel u cxemoi: «Ilepuoanyeckas TabaMIa XMMUYECKUX
JIEMEHTOBY, «CTpPOEHHE MOJIEKYJIbI BOABI»

Pacnipenensats XUMUYECKHUE 3JIEMEHTBHI 110
IpyIIaM B 3aBUCUMOCTH OT KOJIMYECTBEHHOIO
IIPEACTABUTENBCTBA B OPTaHU3ME;
XapaKTEePU30BaTh POJIb OTACIIBHBIX
3JIEMEHTOB. BBIABIATE CBSI3b MEKIY COCTaBOM,
CTPOECHHUEM MOJIEKYIIbI XUMUYECKOIO
COCIMHEHUS M ero (YHKIUSIMH B KIICTKE

3.2 | beaku. CoctaB u benku. CoctaB u cTpoeHne 0eJIKOB. AMUHOKUCIIOTHI — MOHOMEPHI | PackphiBaTh cofiepikaHre TEPMHUHOB U ITOHSTHI:
cTpoeHue OeKoB OenkoB. HezaMeHuMble U 3aMEHUMbIE AMUHOKHCIIOTHI. OeJKH, MOIMMepbl, MOHOMEPHI, AMUHOKHCIIOTHI,
AMUHOKHCIOTHBIH COCTaB. Y POBHU CTPYKTYpbI OEIKOBOM NEeNTHIHAS CBA3b, IOJUIETITU]I, IeHATYpalHsL.
MOJIEKYJIbI (IIepBUYHAsI, BTOPUUHAs, TPETUYHAS U YETBEPTUYHAs XapakTepHu30BaTh OEIKH KaK KJIace
CTpyKTypa). XUMUYECKHE CBOMCTBA OenkoB. buonoruueckue OpPraHUYECKUX COCIUHECHMUIA;
¢byHK1MKN OenKoB. Jemoncmpayuu: KJIacCU(UITUPOBATH UX MO CTPOCHUIO
Tabauyst u cxemwvr: «CTpOCHUE MOJIEKYIIBI OCTKa. (rnoGynsipubie v GUOPHILISIPHBIE OCNKK),
Obopyoosanue: CBETOBON MUKPOCKOI, MUKPOTIPETIapaThI MIEPEYUCIIATh U XapaKTePU30BaTh (PyHKIIHH
OenKoB
3.3 | ®depmeHTHI — ®epMeHThI — Onosiornueckre KaranusaTopsl. CTpoeHue PackpsIBaTh conep:kaHre TEPMUHOB U ITOHSATUN:
OHOJIOrHYecKue dbepMeHTa: akTUBHBIN LIEHTP, cyOcTpaTHAs Crienu(UIHOCTb. (dbepMeHThI, aKTUBHBIN IIEHTpP, CyOCTpaTHAast
KaTaJIn3aTophl Kodepmentsr. Buramunsl. Otinnunst pepMeHTOB OT cnenu(puIHOCTh, KOPEPMEHTHI, OEITKU-
HEOpPraHMYECKUX KaTaJln3aTopos. Jemoncmpayuu: aKTHBATOPbI U OETKU-UHTMOUTOPHI. YKa3bIBaTh
Tabauywr u cxemol: «CTpoeHue pepMeHTay. OTINYMS PEPMEHTOB OT HEOPraHUYECKUX
Ob6opynoBanue: 000pyI0BaHKE /7Sl MPOBEACHUSI HAOIIOACHUH, Katann3aTopoB. OOBICHATH poJib (HEPMEHTOB B
U3MEpEHUH, SKCIIEPUMEHTOB. (YHKIIMOHUPOBAHHUH KUBBIX CUCTEM, B
Jlabopamopnvie u npakmuyeckue pabomul: MPOMBILUIEHHOCTH, B MEJIULINHE, B
Jladoparopnasi padora Ne 1. «/3yyeHue karaauTu4ecKoim MMOBCEJIHEBHOW KM3HU YEJIOBEKA.
AKTUBHOCTH (pepMeHTOB (Ha MpUMepe aMUIa3bl NN KaTaasbl)»
3.4 | Yruesoasl. Jlunuasl YrieBobl: MOHOCaxXapuasl (TJIFOK03a, pud03a 1 1e30kcuprbo3a), | PackpwiBaTh comepkaHue TEPMUHOB U TIOHSTHIA:

JTUcaxapubl (caxapo3a, IakTo3a) U Moarcaxapusl (Kpaxma,
TJIMKOTEH, LeJUTt0103a). buonoruueckue GyHKIMN yriieBOJOB.
Jlunuaer: Tpuraunepuibl, GochOTUTUABI, CTEPOUIBL.
I'unpodunsHO-rHAPOPOOHBIE CBOMCTBA. bruonornueckue
(GYHKINY JIMTUI0B.

CpaBHEHHE YTJIEBOJIOB, OCJIKOB U JINITHIOB KaK UCTOYHUKOB
DHEPIHH.

Hemoncmpayuu:

Tabnuysl u cxemsi: «YTACBOIABDY, «JIUMUIBI».

Obopyoosanue: 000pyA0BaHUE JJI IPOBEIACHUS HAOIIOACHUH,

YTIIEBOIbI, MOHOCAXapUIbI, TUCAXAPUIBI,
MOJICaxapu b, TIIFOK03a, prbdo3a,
ne30Kcuprbo3a, caxaposa, JJIakTo3a, MalbTo3a,
[eJUTI0NI03a (KJIeTUaTKa), Kpaxmall, TITUKOTeH;
JTUNHUIBI, TPUTTUIEPUIBI (SKUPBI, Maclia),
dbocomunuabl, CTepouIbl.

XapakTepu30BaTh YIiaeBOIbI, TUMHIbI KaK KIACC
OPraHUYEeCKUX COCTUHEHUH.
Knaccuduiuposats yriieBobl U JIUMUIBI IO
CTPOEHUIO; NEPEUUCHIATh QYHKIIUHU YTIIEBOJOB U




U3MEPEHUM, DKCIIEPUMEHTOB

JIUHAJOB.
CxeMaTnuecku u300paxaTh CTPOSHHUE MOJICKYJI
YIJIEBOAOB, JIMIIUJOB

3.5 | HykneunHoBbie Hyxneunoseie kucnotsl: JJHK n PHK. Hykneoruasl — MoHOMepbl | PackpbiBaTh cojiep:kaHE TEPMUHOB M TTOHSITHM:
KUCIOThL. AT® HYKJIEMHOBBIX KucioT. Ctpoenue u Gpynkiun JJHK. Crpoenue u ne3okcupubonykienHoBas kuciota (JIHK),
¢byakuun PHK. AT®: ctpoenue u QyHKIHH. pubonykiennosas kucinora (PHK), nykneorun,
Hemoncmpayuu: MOJIMHYKJICOTUAHAS 1enb (TOJUHYKICOTHT),
Ilopmpemui: JIx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiuH. | KOMIuieMeHTapHOCTh, pyHkimu JJHK
Tabauysl u cxemol. (XpaHeHue U niepeaya HacJleACTBEHHON
«Hyxneunossie kucnotsl; JJHK», «buocuntes demnkay, uHpopmanun); Bunsl PHK (naHpopmannonnas,
«Ctpoenne Mmosnekyinsl ATDy. TpaHCIOPTHAsI, puboCcoMalbHas);
Obopyoosanue: CBETOBOM MUKPOCKOII, MUKPOTIPENapaThl aneHosuHTpudocdar (ATD), makpospruyeckas
CBSI3b.
XapakTepu3upoBaTh HyKJIIEMHOBBIE KHCIOTHI
KaK XUMUYECKUE COEAMHEHUSI U HOCUTEIN
HacyencTBeHHOU nHpopmanuu. OTMeuaTh
0COOEHHOCTH CTPOECHUSI MOJIEKYJT HYKJIEMHOBBIX
kucnot (IHK, PHK) u AT®. Cxematuuecku
n300paxaTh CTPOEHNE HYKJIEOTHU]IOB, MOJIEKYJ
HYKJIEMHOBBIX Kucaot, ATD
3.6 | Ucropus u meToabt [{uronorus — Hayka o kietke. Kiierounas teopus — npumep PackpsIBaTh conep:kaHre TEPMUHOB U ITOHSATUN:

W3YYEHHUS KIIETKU.
Knerounas Teopus

B3aMMOJICHCTBYS Hiel 1 (PaKTOB B HAYYHOM MO3HAHUU. MeTo bl
M3Yy4YEHUS KIIETKH.

Hemoncmpayuu:

[Toptpertsr:

A. JleBenryk, P. I'yk, T. IlIBann, M. lneiiaen, K. bap, P.
Bupxos.

Obopyodosanue: CBETOBOW MUKPOCKOII, MUKPOTIpENapaThl
PaCTUTENBHBIX, )KUBOTHBIX M OAKTEPHAIBHBIX KJIETOK; PUCYHKH C
MUKpOQoTOrpadusiMu KIETOK, TOTy4YEeHHBIEC C TTOMOIIBIO
CBETOBOTO M AJIEKTPOHHOT'O MUKPOCKOIIA

KJIETKA, LIUTOJIOTU; PACKPBIBAaTh COACPKAHUE
ITOJIOKEHUH KIIETOYHOM Teopuu. [lepedanciars u
XapaKTEpPU30BaTh OCHOBHBIE METObI U3y4YEHUS
KJIETKU: (IPUTOTOBJICHNE
CpE30B,0KpalIMBaHUE,MUKPOCKOIIMPOBAHHUE,
HeHTpudyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK
Y TKaHEM )




3.7

Kietka xax
LIEJIOCTHAS KUBasg
cucrema

Knerka kak nenoctHast xuBast cuctrema. OOIune nNpu3Haku KIETOK:
3aMKHYyTas HapyxHas MeMmOpaHa, moJiekyibl JIHK kak
TEeHETUYECKUI anmnapar, cucreMa cuHTe3a 0enka. THUIbl KieTok:
JyKapuoTHYecKas U mpokapuoruyeckas. OCOOEHHOCTH CTPOCHHUS
IIPOKAPUOTUYECKOMN KIIETKH.

Kinerounas crenka 6akrepuii. CTpoeHHE 2YKapHOTHIECKON
kJeTkH. OCHOBHBIC OTIMYHSI PACTUTEIILHON, )KUBOTHOM U TPHOHOM
KJIeTKHU. [[0OBEpXHOCTHBIE CTPYKTYpPBI — KJIETOUHAS] CTEHKA,
TIIMKOKAIMKC, NX ¢pyHkuuu. [Inasmarnyeckas memOpana, ee
CBOIcTBa U QyHKIHUU.

Hemoncmpayuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllBann, M. [lneiinen, K.
bap, P. Bupxos.

Tabauyst u cxemovl: «CTpOCHUE DYKAPUOTUYECKON KIIETKH,
«CTpoeHue )KUBOTHOU KIETKN», «CTpOEHUE paCTUTEIbHOM
KJIETKNY, «CTpOECHHE MPOKAPUOTHUECKOUN KIETKIY.
Obopyodosanue: CBETOBOM MUKPOCKOII, MUKPOIIpENapaThbl
pPaCTUTEIbHBIX, )KUBOTHBIX U OaKTEpUaIbHBIX KIETOK

PackpsIBaTh conep:kaHre TEPMUHOB U ITOHSATUN:
KJIETKH (9yKapHOTHUYECKasi, IPOKAPHOTHUYECKAs),
Ia3MaTHdeckass MeMOpana (Tuiazmanemma),
IJIMKOKAJIMKC, TPAHCIIOPT BELECTB (IIaCCUBHBIM,
aKTHBHBIN ), SHAOUUTO3 ((arouuros,
MUHOILUTO3), SK30LUTO3, KIIETOYHAas CTCHKA,
HYKJIEOU].

CpaBHUBaATh MEXAY COO0H 2yKapuOTHYECKUE U
IIPOKAPUOTUYECKUE KIIETKH; OTMEYaTh CXOJCTBO
U pa3aMyus B CTPOSHUH KJIETOK OAKTEepHid,
JKUBOTHBIX, PACTEHUN U TPHOOB

3.8

Crpoenue
3YKAPUOTHYECKON
KJIETKH

[{urornuasma u ee opranonibl. OTHOMeMOpaHHbIE OPTaHOMIbI
knetku: JIIC, annapar ['onbaxku, muzocomsl. [lonyaBToHOMHBIE
OpraHoubl KJIETKU: MUTOXOHJIPHH, IutacTusl. Ilponcxoxnenune
MUTOXOHJIpUH U ractu. Bunel mnactua. HememOpanHbie
OpraHOM/Ibl KJIETKH: PUOOCOMBI, KIIETOUHBIHN LIEHTP,
LHEHTPUOJIN,PECHUYKH, )KTYTUKH. DYHKIIMN OPraHOUIOB KIETKH.
Bxirouenus.

Anpo — perynsTopHsblii LeHTp kieTku. CTpoeHue siapa: siaepHas
000J104YKa, KapuoIjazMa, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.
TpaHCcHOpT BEIECTB B KIIETKE.

Hemoncmpayuu:

Ilopmpempui: A. JleBenryk, P. I'yk, T. llIBann, M. lIneiinen, K.
bap, P. Bupxos.

Tabauywl u cxemovl: «CTPOCHHE FYKAPUOTHIECKOMN KIETKNY,
«CTpoeHue )KUBOTHOU KIETKN», «CTpOEHUE pACTUTEIBHOM
KIeTKN», «CTpoeHue NpoKapuOTHYECKON KIETKNY,

«Ctpoenue sapa kiaetkm». O00pyaoBaHUe: CBETOBON MUKPOCKOII,

PackpbIBaTh cosepkaHle TEPMUHOB U TIOHSATHIA:
LUTOIJIa3Ma, OPTaHOMIbl, SHOMIIIa3MaTHYeCKast
cetb (OI1C), anmapat ['oib KM, TU30COMBI,
BaKyo0Jlb, MUTOXOHJIPUH, TUIACTUIbI
(XJIOpOIIIACThI, XPOMOILIACTHI, JICHKOIIACTHI),
pUOOCOMBI, MUKPOTPYOOUKH, KJIETOUHBIN IIEHTP
(ueHTpocoma), peCHUUKH, KIYTHKH,
BKJTFOUCHUS, PO, SACpHAs 000JI0UKa,
KapHoIuIa3Ma, XpOMaTHH, SIIPBIIIKO,
XPOMOCOMBI.

OnuchIBaTh CTPOCHUE 3YKAPUOTUYECKON KIETKU
0 U300paKEHUSIM M Ha MUKpOIIpenaparax;
KJ1acCU(UIIUPOBATh OPraHOM bl B 3aBUCUMOCTH
OT 0COOEHHOCTEHN MX CTPOCHUS
(omHOMEMOpaHHBbIE, IByMEMOpaHHBIE,
HeMeMOpaHHBIE); ONUCHIBATh (PYHKIIMH KaXKJI0TO
OpraHoMJIa B KJIETKE.




MUKpOIpEnapaTbl paCTUTEIbHBIX U )KUBOTHBIX KJIETOK.
Jlabopamopnule u npakmuueckue pabomoi:

JlabopaTopnasi pabora Ne 2. «3y4yeHue cTpoeHuUs KIETOK
pacTeHui, )KUBOTHBIX U OaKTepUil OJ MUKPOCKOIIOM Ha FOTOBBIX
MUKpOIIpenaparax 1 ux onucaHue»

XapakTepu3oBaTh KJIETOUHOE SAPO KaK MECTO
XpaHeHus, nepeaayuu (yABOCHHE XPOMOCOM) U
peanu3anuu (TPAaHCKPUIIIUS) HACIEACTBEHHOM
uHpopmanuu kineTku. [lepeuncnsate u
OTHCHIBATH KOMIIOHEHTHI Spa U UX (PYHKIIUU;
CxemaTHuHO U300pakaTh CTPOCHHE
pPaCTUTENBHOU U )KUBOTHOU KJIeTKU. OOBICHATH
OuoI0rMYecKoe 3HaYeHHe TPAHCIIOPTa BEIIECTB
B KJIETKE

Wrtoro yacos 1o 8
TeME

Tema

4. Kn3HeaeaTeIbHOCTh KICTKH

4.1

OOMeH BEIIECTB. 2
IInacTuueckuit
obMeH. DoTOCHHTES.
XeMOCHHTE3

OOMeH BelecTB, WK METa00IM3M. ACCUMMIIALMS (TJIACTUYECKHM
00MeH) U JuccuMmIALUS (3HEpreTuyecKuii oOMeH) — JBe
CTOPOHBI €IMHOTO Ipoliecca MeTabonu3ma. Poib 3aKkoHOB
COXpaHEHHUs BEILECTBA U SHEPTUU B IOHUMaHUU MeTa0o0In3Ma.
Tumnbl oOMeHa BelecTB: aBTOTPO(HBIN U reTepoTpodHbIid. Posb
(bepMeHTOB B 0OOMEHE BEIIECTB U IMPEBPAIICHUN SHEPTUU B
kierke. @otocunTe3. CBeTOBast U TeMHOBasH (pa3bl GOTOCUHTESA.
Peakuuu porocunresa. dpdexTuBHOCTH hoTOCHHTE3a. 3HAUCHHE
dorocuHTe3a I )KU3HU Ha 3emiie. BiusiHue ycrnoBuii cpeasl Ha
(doTOCUHTE3 U CTIOCOOBI MOBBILLIEHUS €r0 MPOJAYKTUBHOCTH Y
KYJIBTYPHBIX pPacCT€HU.

XemocuHTe3. XeMOCHHTE3UPYIOIIHe OakTepun. 3HAUCHUE
XEMOCHHTE3a I )KU3HU Ha 3eMIIe.

Hemoncmpayuu:

Ilopmpemui: K. A. Tumupsizes.

Tabauywl u cxemwl: «XmoporiacTy», «OOTOCHHTE3»

PackpeiBath copeprkaHne TEPMUHOB U TIOHATHH:
0OMEH BEIIECTB U MIPEBPALLEHUE SHEPTUU
(MeTab0aM3M), aCCUMUIIALINS, TTIACTHICCKUN
00MEH, TMCCUMMIIALIMS, SHEPTETUUECKUI
obmeH, porocunTe3, poronms,
dbochopuupoBanue, IEPEHOCYUK MPOTOHOB,
XEMOCHHTES3.

OmnuceiBaTh (HOTOCHHTES, TTPOIIECCHI,
MIPOTEKAIOIME B CBETOBOM U TEMHOBOM
(aze.BeIsABISATH MPUUHMHHO-CIICACTBEHHBIC CBSI3H
MEXY MOTJIOIEHUEM COJIHEYHOM SHEPruu
XJIOpPO(UIIIOM ¥ CUHTE30M MOJIEKYJI
AT®.CpaBHUBaATh HCXO/IHBIEC BEIIECTBA,
KOHEYHBIE TIPOJTYKTHI U YCIIOBUS MPOTCKAHUS
peakIuii CBETOBOM U TEMHOBOH (a3bl
dboTocuHTE3A;

CpaBHuBaTh (OTOCUHTE3 U XEMOCHHTE3.
OnenuBaTh 3HaueHUE GOTOCUHTE3A U
XEMOCHHTE3a JUIsl )KM3HU Ha 3emiie




4.2

DHepreTU4ecKuit
oOMeH

DHepreTudeckuii oOMeH B KiieTke. Pacriennenue BemecTs,
BBIJICJICHUE U AKKYMYJIUPOBAHUE SHEPTUU B KIIETKE. DTaIlbl
SHEepreTHuecKoro oomMeHa. ['nmkonu3. bpoxeHue u ero BUIBL.
Kucnopoanoe okuciienue, Wi KJI€TOYHOE IbIXaHUE.
OxucnurensHoe ¢pochopunrpoanne. DPPEeKTUBHOCT
SHEPreTHYECKOro oOMeHa.

Hemoncmpayuu:

Tabnuywl u cxemol: «Tunel nuTaHusy, «MeTaboIu3M»,
«MUTOXOHAPHUSY, «IHEPTETUYECKHI 0OMEH»

PackpsIBaTh conep:kaHre TEPMUHOB U ITOHSATUN:
HHEpPreTU4ecKuil OOMeH, IIIMKOJIN3,
MOJIOYHOKHCIIOE OpOKEeHUE, CTUPTOBOE
OpokeHue, OMOJIOTUYECKOE OKUCIICHHE,
KJICTOYHOE JIbIXaHUe, TUCCUMMIIALINSA, ()ePMEHT.
XapakTepu3oBaTh OOMEH BEIIECTB U
IIpEBpALICHNUE SHEPTUuH (METad0aU3M) KaK OHO
UX CBOMCTB KMBOTO.

[TepeuncasiTb 0COOEHHOCTH IIACTUYECKOTO U
HHEPreTUYECKOro 0OMeHa B KIIETKE;
YCTaHABJIMBATH B3aUMOCBS3b MEX/Ty HUMH.
PaznuuaTh TUIIBEI OOMEHA BEIIECTB B KJIETKE:
aBTOTPOQHBIN U TeTePOTPOPHBIIA.

OnuchIBaTh 3TAIbl SHEPreTUIECKOr0 0OMeHa
(MOTrOTOBUTENBHBIN, OECKUCIOPOIHBIN,
KHUCJIOPOJAHBIIN) M CpaBHUBATh UX MEXKAY COOOH.
XapaKkTepu30BaTh PEaKIUuy IIIUKOJIN3A,
OpOXKEeHUs, KJIE€TOUHOTO JAbIXaHUS; BBISBIIATD
IPUYMHHO-CJIC/ICTBEHHBIE CBS3H MEXTY
TJTUKOJIN30M, KJIETOUHBIM JbIXaHUEM U
cuHTe30M Mosiekyia ATO.

CpaBHuBaTh 3 PEKTUBHOCTH OECKUCIOPOAHOTO
Y KUCIIOPOJTHOTO ATAIIOB.

4.3

Buocunres Oenka

Peakuuu MmatpuuHoro cuntesa. [ 'enetndeckas nHGpoOpMaIus u
JHK. Peanuzanus reneTudeckoit ”HGOpMAIMHU B KIETKE.
I'eneTr4ecKui KOJ U €ro CBOMCTBA. TpaHCKPUIILUA — MATPUYHBII
cunte3 PHK. Tpancsius — OnocunTes 6enka. Jtarbl
Tparcnsanuu. KonupoBanue aMuHOKUCIOT. Posb pubocom B
O6unocuHTe3e OemnKa.

Hemoncmpayuu:

Ilopmpemuoi: H.K. Konb1os.

Tabauysr u cxemwvlr: «Ctpoenue JTHK», «Ctpoenue u
dbyHKIIMOHUpOBaHUE TeHay, «CuHTe3 Oenkay, «Permkarus
JHK», «['eneTndeckuit Koay.

Obopyoosanue: monenu- antumkaiuu «Y nsoenne [JHK u
TpaHCKpUIIIU», «brnocuHTe3 OenKa

PackpeiBath conepxaHnre TEPMUHOB U IIOHSATUI:
T'€H, TCHETUYECKUN KOJI, MATPUYHBI CUHTE3,
TPAHCKPUIILIMSA, TPAHCIALHUS, KOIOH,
aHTUKOJIOH, puboCcoMa, IeHTpaJIbHAS JI0TMa,
MOJIEKYJIsIpHAst OMOIOTHSI.

OnpenensiTh CBOMCTBA TEHETUYECKOTO KOJ1a
(TpUIIETHOCTH, OJJHO3HAYHOCTb,
BBIPOKJAEHHOCTh, YHUBEPCAIBHOCTb,
HENEPEeKPhIBAEMOCTh, HEMPEPHIBHOCTH ).
OnuceIBaTh 3Talbl peaau3alnuu
HACJIEICTBEHHOW MH(OPMAIIUU B KIIETKE.
CpaBHHBATh PEAKIIUA MAaTPUIHOTO CHHTE3a
monekyn PHK u 6enka B kinerke




4.4

Hexnerounsie
(hOpMBI KU3HH —
BUPYCHI

Hexnerounsie ¢popmbl )KU3HU — BUPYCHL. MIcTOpuUst OTKPBHITUS
BupycoB (/]. Y. IBanoBckwuii). OCOOEHHOCTH CTPOCHUS U
KU3HEHHOTO LIMKJIa BUpYycoB. bakrepuodaru. bonesnu pacrenuii,
JKUBOTHBIX U YEJIOBEKA, BbI3bIBAEMbIE BUpycaMu. Bupyc
umMmyHoedunura gyenoseka (B1Y) — Bozoyaurens CITNda.
OOpaTHas TpaHCKpUIIIMS, peBepTa3a u unterpasa. [lpodpunakruka
pacrpocTpaHeHHUs BUPYCHBIX 3a00JICBaHUH.

Hemoncmpayuu:

Topmpemeuwr.: J1. . IBaHOBCKHIA.

Tabauywvl u cxemwvi: «Bupycol», «baktepuodarn»; «CTpoeHue U
*u3HeHHbIH 1K Bupyca CIIM/1a, 6akTeprodaray.
Obopyoosanue: moaens cTpykTypsl JIHK; MaruutHas moness-
anmuukanus «CTpoeHue KIeTKu»

PackpsIBaTh conep:kaHre TEPMUHOB U ITOHSATUN:
BUPYC, BUPYCOJIOTHUS, Karicu, Oakreprodar,
BUpYC UMMyHOAe(uuTa yenoseka (BUY),
OHKOTE€HHBIE BUPYCHI.

XapakTepu30BaTh BUPYCHI KaK HEKJICTOYHYIO
bopMy KU3HH; OCOOEHHOCTU CTPOCHHUS U
KHU3HEICATEIIEHOCTH BUPYCOB.

OnuceiBaTh KU3HEHHBINA [TUKI BUPYCOB
UMMYHOJIC(UIINTA YETOBEKa; pa3InyaTh HA
pucynkax BTM ((Bupyc TabayHOM MO3auKH),
6axrepuodar, BUU. O60cHOBBIBATH U
co0J1r01aTh MEPbI MPODUITIAKTHKA
pacrpocTpaHeHHUs BUPYCHBIX 3a00JICBaHHMA
(pecniupaTopHbIe, KelyA0YHO-KUIIIECUHBIE,
kienieBoit sanedanmt, BUY-undexmnms)

Hroro gacoB no
TEeMe

Tema 5. PazMHo:xeHHE U HHAUBUAYAJIBbHOC Pa3BUTHE OPTAaHU3MOB

5.1

JKU3HEeHHBIN TUKIT
KJeTku. [lenenune
KJIETKU. MUTO3

KiteTouHslii UK, WU )KU3HEHHBIN UK KIeTku. MuTepdasa u
muto3. [Ipomeccsl, nporekaromue B uHTepdasze. Pemmukanms —
peakius matpuanoro cunte3a JJHK. Ctpoenue xpomocom.
XpOMOCOMHBIH HaboOp — KapuOTHUI. JIMIIIIOUAHBIN U TaIIONIHBIN
XPOMOCOMHBIE HA0OPHI. Xpomatubl. [{[uTomornueckue 0CHOBBI
Pa3MHOKEHUS U UHJIMBHU1yaJIbHOTO Pa3BUTUS OPTaHU3MOB.
Jenenune knetku — Muto3. Ctanuu muto3sa. [Ipoueccsl,
MPOUCXOSAIINE HAa PA3HBIX CTAAUIX MUTO3a. bronornueckuii
cMbIcit MuTo3a. [IporpamMmmupyemast THOEb KIETKH — aromnTo3.
JHemoncmpayuu:

Tabauywr u cxemor.: «Knertounsii mukiny, «Pemmukanus JJHK»,
«CTpoeHHe XpoMOCOMBI», «MHUTO3»; MATHUTHASI MOJIENb-
armmiukanus «Jlenenne kietkmy»; moaens JTHK.

Obopyodosanue: CBETOBOM MUKPOCKOI U MUKpOTIpenapar
«KapunoknHes B KJIETKaxX KOPEIKa JIYKa».

Jlabopamopnule u npakmuueckue pabomoi:

Jladoparopnasi padora Ne 3. «Habmogenre MuTo3a B KJIeTKax
KOHYHMKA KOPEIIKa JJyKa Ha TOTOBBIX MUKPOIIPENapaTax»

PackpeiBath cosiepanre TEPMUHOB U MIOHSITUIA:
KJICTOUHBIA IIUKII, UHTEepda3a, peayruMKamus,
XpOMOCOMa, KapUOTHI, FaryIONIHbIH,
JUITOUTHBIN XPOMOCOMHBIN Habop,
XPOMATHJIBI; MUTO3 €ro cTajauu: mpodasa,
Mmetadasa, anadasa, Tenodasa.

OnuceiBaTh KU3HEHHBIA UKIT KIETKH;
MIEPEUUCIIATD U XapaKTEPU30BaTh IEPUOIbI
KJIETOYHOTO 1IMKJIa, CPAaBHUBATh UX MEXKIY
COOOM.

OnuceiBaTh CTPOEHUE XPOMOCOM, KaPHOTUIIOB
OpraHU3MOB, CPaBHUBATh XPOMOCOMHBIE
HaOOPBI KIIETOK.

CpaBHUBATh CTaIUN MUTO3A.

Pa3znuyarh Ha MuUKpomnpenaparax U puCyHKax
CTaJIl¥ MUTO3a.

PackpriBaTh OMOTOTHYECKUA CMBICT MUTO3a




5.2 | ®opmbl @DopMbI pa3MHOXKEHHS OPraHU3MOB: Oecriosnoe u mojoBoe. Buasl | PackpbiBaTh coaepxaHne TEPMUHOB U TIOHSATHI:
Pa3MHOKEHUs 0ecro0ro pa3MHOKEHUS: IeJICHUE HaIBOE U TOYKOBAHUE OJIHO- U | Pa3MHOKEHHE, KJIOH, TIOJIOBbIE KIETKU
OpraHu3MOB MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHNe, BETETATUBHOE (rameTsl), silieKJI€TKA, CIEPMATO30M 1, 3UT0Ta,

pa3MHO)KeHne. MIcKycCTBEHHOE KIIOHHPOBAaHUE OPraHU3MOB, €r0 JIeJIeHUE HaJBOE, IOYKOBAHUE, CIIOPYIISLUA,

3HAYCHUE NI CEICKLIHH. (dparmMeHTaIys, BereTaTHBHOE pa3MHOKEHHE,

[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYUS OT OECIONOrO. CEMEHHOE Pa3MHOXEHUE, OIbUIIEHUE, IBOWHOE

Hemoncmpayuu: OIUIOJJOTBOPEHHUE, IIOJIOBBIE JKEIIE3BI,

Tabauyst u cxemol: «©OpPMBI Pa3MHOKEHUSI OPTAHU3MOBY, CEMEHHHUKH, IMYHUKHU, OTIOJOTBOPEHUE

«/IBOliHOE OTIIOOTBOPEHHUE Y LIBETKOBBIX pacTEeHUI», «Jlenenue | (HapyKHOE, BHyTpEeHHEE). XapaKTepru30BaTh

KJIETKU OakTepuny, «BereraTuBHOE pa3MHOKEHHE PACTEHUI», 0COOCHHOCTH U 3HaueHue 0ecroyioro u

«CTpoeHHE MONOBBIX KJIETOK II0JIOBOT'O CIIOCOOOB pa3MHOKEHHSL.
Boiaensite BuAbl 6€CIIONOro pa3sMHOXKEHUS;
BBISIBIISITH B3aUMOCBSI3H MEXIY (OpMaMH 1
crocobamMu pa3MHOXKEHHUS, U UX
OuonoruuyeckuM 3HaueHuem. Bianets npuémamu
BETr€TaTUBHOI'O PA3MHOKEHHUS KYJIbTYPHBIX
pacteHuii (Ha npumepe
KOMHATHBIX ). XapaKTepH30BaTh MOJOBbIC
KJIETKH: TULEKIIETKH, CIIEPMATO30U/1bI;
BBISIBJISITh OCOOCHHOCTH UX CTPOCHHUS

5.3 | Meiio3 Meiios. Ctaguu meiio3a. [Iporieccel, MpoOUCXOasAIIMe Ha CTaausIX PackpeiBath cosiepanre TEPMUHOB U MIOHSITUI:

Mero3a. [loBenenue xpomocom B meitoze. Kpoccunrosep.
buonoruyeckuit CMBIC ¥ 3HaUY€HHE MeH03a.

Hemoncmpayuu:

Tabnuywl u cxemol: «Jlenenune KIeTkny», «Mewo3y.
Obopyoosanue: moaens JIHK; MmaruuTHas Moaenb-anuInKaIus
«/lenenue KIETKN»

MeH03, KOHBIOTALIU XPOMOCOM, IIEPEKPECT
(KpOCCHHTOBEP) XpOMOCOM, TaMETBHI.
XapakTepHu30BaTh MeH03 Kak Crocod
KJIECTOYHOTI'O JACJICHUA, OIINChIBATH MeHO03 110
CTaJiusIM; CPaBHUBATh CTAIUU ME03a U MUTO34.
Pa3nuuare Ha pUCyHKax CTaJuH MEWO03a;
pacKpbIBaTh OMOJIOTHYECKOE 3HAUECHHE Meii03a




5.4 | O6pazoBanue u ["ameTorenes — nporuecc 06pa3oBaHus MOJIOBBIX KIETOK Y PackpriBaTh conep:kaHue TEPMUHOB U TIOHATHUI:
pa3BHUTHE IOJIOBBIX KUBOTHBIX. [10JIOBBIE XKEIe3bl: CCMEHHUKYU U SMYHUKH. raMeTOreHe3, CIEPMATOT€HE3, OOTCHES,
KJIETOK. OO0pa3oBaHue U pa3BUTHE MTOJIOBBIX KJIETOK — FaMeT CIIEPMATO30M]1, AKpOCOMa, AUIIEKIIETKA,
OnnogoreBopeHue (ciepMaTo3ou, SUIEKIIEeTKA) — CIIEPMAaTOreHe3 U 00T €HE3. IOJIIPHBIE TEJIBLIA.
Oco0eHHOCTH CTPOEHUS SMIEKIETOK U CIIEPMATO30U/I0B. XapakTepu30BaTh OCOOCHHOCTH F'AMETOTeHEe3a y
Omnoporsopenue. IlapreHorenes. ’KMBOTHBIX U €TI0 CTaJ1H; MI0JIOBbIE KIETKU
Hemoncmpayuu: JKUBOTHBIX U ONMCHIBATh MPOLIECC UX PA3BUTHSL.
Tabruyer u cxemsi: «IIpsiMoe U HENpPsAMOE Pa3BUTHEN, CpaBHUBATh CIIEPMATOrEHE3 U OOTEHE3.
«["ameToreHes y MJIEKONUTAIOIUX U YEIOBEKAY. OnuchIBaTh OIJIOJOTBOPEHHE, OMOIOTHYECKOE
Obopyoosanue: Mmoaenb MeTahazHON XpOMOCOMbI, MUKPOCKOII, 3HAYEHUE OIUIOJOTBOPECHHUS
MuKpornpenapatbl «CriepMaTo30ubl MIEKOIIUTAIOLIETO»,
«SIA1IeKIIeTKA MIIEKOIIUTAIOIIETO.
Jlabopamopnule u npakmuueckue pabomoi:
JlaboparopHasi padora Ne 4. «3yyeHue cTpoeHus 1MoiaoBbIX
KJIETOK Ha FOTOBBIX MUKpOIIpenapaTax»
5.5 | UnguBuayanbHOe WNunuBuayansHoe pa3BUTHE (OHTOreHE3). DMOpHOHAIBHOE PackpriBaTh conepkaHue TEPMUHOB U IOHATHN:
pas3BuTue pa3ButHe (3MOpHOTEHe3). DTanbl SMOPUOHATIBHOTO PA3BUTHUS Y OHTOTEHE3, SMOPUOTeHE3, 3UTOTa, APOOIICHHE,
OpPraHU3MOB MO3BOHOYHBIX KUBOTHBIX: IpOOJIEHUE, TaCTPYJIALHMS, Omactomepsl, MOpyJia, OnacTyJa, 6J1acToLEeb,

OpraHOTEHE3.
[TocToMOproOHaNBHOE pa3BUTHE. THITBI TOCTIMOPHUOHATIEHOTO
pa3BUTHUSL: IPSIMOE, HE MpsAMOe (JIMUMHOYHOE). BiausHue cpeapl Ha
pa3BUTHE OPTaHU3MOB; (PAKTOPHI, CIOCOOHBIE BHI3BIBATH
BPOJXIECHHBIE YPOJICTBA.

Poct u pa3Butue pacteHuii. OHTOreHe3 IBETKOBOTO PACTEHUS:
CTPOCHUC CEMCHH, CTaJUU PA3BUTHUA.

Hemoncmpayuu:

Tabauywvl u cxemvi: «OCHOBHBIE CTaIUK OHTOTEHE3ay, «IIpsmoe u
HEMpPsIMOE pa3BUTHEY, «/|BOITHOE OIJI0IOTBOPEHHUE Y IIBETKOBBIX
pacTeHuin»

ractpyia, Helpysa, OpraHOTeHE3;
3apOJIbIIIEBhIE TUCTKHU: IKTO/IEpMa, ME30epMa,
9HTOJIEPMA; TOCTIMOPHOHAITBHOE PA3BUTHCE:
npsiMOe U HepsMOe (JTMYMHOYHOE);
MeTamop$03, Meracropa, MEKPOCIopa,
MBUTBIIEBOE 3€PHO, CIIEPMHH, 3aPOIbIIIEBHII
MEIIOK, JTBOMHOE OII00TBOpeHHE. ONpeesaTh
ATanbl IMOPHUOHATILHOTO Pa3BUTHUS XOPIOBBIX Ha
CXeMax | Mpernaparax v OMMCHIBATEH TPOIIECCHI,
MIPOUCXOIAIINE HA Kaxa0M dTane. CpaBHUBATh
TIEPHOIBI OHTOTCHE3a; MPSAMOE U HETPSIMOE
(TMYMHOYHOE) MOCTIMOPHOHATBFHOE Pa3BUTHE,
3apOJIBIIIN YEJIOBEKA M IPYTHX
XOpAOBBIX.OOBSICHITh OMOJIOTHYECKOE
3HAYCHHUE PA3BUTHS C METaMOP(O30M;
OTPUIIATENILHOE BIUSHUE AJIKOTOJIsl, HHKOTHHA U
JPYTHX TEPAaTOTEHHBIX ()aKTOPOB Ha Pa3BUTHE
3apoiblia yenoBeka. OmuchIBaTh MPOIECcC
JIBOITHOT'O OTUIOIOTBOPEHUS Y IIBETKOBBIX




pacTeHui

HUroro gyacos o
TEME

Tema

6. HaciieacTBeHHOCTEL

H USMEHYHUBOCTDH OPraHu3MoB

6.1 | I'eneruka — Hayka o [Tpenmer u 3a1aun reHeTUKU. Poib iuTonoruu u sMmopuosioruu B | PackpbiBaTh cofiepaHue TEPMUHOB U TOHSITHMA:
HACJIEICTBEHHOCTH U CTaHOBJICHUH I'eHeTHKHU. Bkiaa poccuiickux 1 3apyOeKHbIX r'eH, TeHOM, T'€HOTHUII, ()EHOTHUII, XPOMOCOMBI,
U3MEHUYUBOCTH YUEHBIX B Pa3BUTUE T'€HETUKU. MeTObl TEHETUKU aJIJIEJIbHBIE TeHBI (AJIJIEJIN), TOMO3UT0Ta,

(ruOpUIONOTUYECKU, IUTOTEHETHYECKUIA, MOJIEKYIIPHO- reTepo3uroTa, JOMHUHAHTHBIN MPU3HAK (TEH),
TEHETUYECKUIA). peliecCCUBHbIN NPU3HAK (T€H), YUCTask JTUHMUS,
OCHOBHbIE T€HETHUECKHUE MOHATHS. [ 'eHeThuueckasi CAMBOJIMKA, rubpua. [lepeuncnars u xapakTepu3oBaThb
UCIIOJIb3yeMasi B CX€MaxX CKpEeLIMBaHUM. METO/Ibl FEHETUKU: THOPUI0JIOTUYECKUH,
Jemoncmpayuu: LUTOT€HETUYECKUH, MOJIEKYJISIPHO-
Topmpemui: I'. Mennens, T. Mopran, H. 1. Basunos, C. C. TEHETUYECKUI; JOMUHAHTHbBIEC U PELIECCUBHBIE
Yereepukos, H. B. Tumodees-PecoBckuii. MPU3HAKU PACTEHUN U )KUBOTHBIX.
Obopyoosanue.: MoJienb- anTuMKanus «MoHOTHOpUIHOE [Tonbp30BaThCs reHETUYECKON TEPMUHOJIOTHEN U
CKpelIBaHuey», repbapuii «I'opox moceBHOM» CHUMBOJIMKOM IS 3aIIUCU T€HOTUIIMYECKUX CXEM
CKpEIIMBAaHUS

6.2 | 3akoHOMEepHOCTH 3aKOHOMEPHOCTH HACJIEN0BAaHUS IPU3HAKOB, YCTAHOBJICHHBIE [ . PackpriBaTh conep:kaHue TEPMUHOB U TIOHATHUI:
HaCJIEeI0BAHMS Menpaenem. MoHornbpuHO€e cKpelmuBanyue. 3aKOH eJMHO00pa3ns | MOHOTUOPHUIHOE CKpEIMBaHKE,

IIPU3HAKOB. ruOpu10B nepBoro nokoneHus. [IpaBuno fomuHrpoBaHus. 3aKOH | (PEHOTUMHMUYECKUE IPYIIIbI, THOPUI0IOTMUECKHI
Monorudpuatnoe paciuernieHus npu3HakoB. ['unoresa uncrorsl ramer. [lonnoe u METO/I, YUCThIE JTUHUH, JOMUHUPOBAHNUE T€HOB
CKpEIlMBaHNE HEIOJIHOE JOMUHHUPOBAHHUE. (moJsIHOE, HETIONIHOE), pacIlleIIEHUE B

Hemoncmpayuu:

Iopmpemui: I'. Mennens.

Tabnuywsl u cxemol: «MOHOTHOPUIHOE CKPEIIMBAHKUE U €TI0
LIUTOTEHETUYECKAsk OCHOBA», «3aKOH PACIIEIUIEHUS U €T0
LATOT€HETHYECKasi OCHOBA», «3aKOH YUCTOTHI TAMET.
Obopyoosanue:

Moieu-anTinKanuu «MOHOTHOpUAHOE CKPEIIMBaHUEY,
«HenonHoe noMuHUpOBaHue», repodapuil «I"'opox MOCEeBHON»

noToMcTBe. OMUCHIBATH METOJIUKY MTPOBEIACHUS
I'. MenaeneM onbITOB 110 U3YYEHUIO
HACJICIOBAHUS OJHOM Mapbl IPU3HAKOB Y
ropoxa IoceBHOro. PackpeiBaTh coaepxaHue
3aKOHOB €IMHOOOpa3usi THOPUIIOB TIEPBOTO
MOKOJICHUS U 3aKOHa paciierieHus. OObACHATh
TUIIOTE3Y YUCTOTHI TaMeT. 3alIUChIBATH CXEMBI
MOHOTHOPUIHOTO CKPEIIUBAHUS, OOBICHSATH €r0
IHUTOJIOTMYECKHE OCHOBBI U PEIIATh
TeHEeTUYECKHUE 3a7aui Ha MOHOTUOPUTHOE
CKpEIIMBaHNE




6.3 | Jurubpunnoe Jurubpuanoe ckpenuBanye. 3aKOH HE3aBUCUMOT0 Hacae10BaHusl | PackpbIBaTh conepanne TEpPMUHOB U MOHITHH:
CKpelI1BaHUE. npu3HaKoB. [{uroreHeTnyeckrne OCHOBBI TUTHOPUIHOTO JUTHOpUAHOE CKpEIlMBaHUE, aHATU3UPYIOILee
3akoH CKpelLIMBaHus. AHATH3UpYIOIee cKpelmrBanue. Vicnonp3oBanne | CKpelIuBaHue.

HE3aBUCUMOTO AQHAJIM3UPYIOIIEr0 CKPELIMBAHUSA AJIs1 OLIPEeNICHHs] FeHOTHIIA OnuceiBath onbITh I'. MeHens no n3y4eHuro
HacJe0BaHUs ocoou. HACJICJIOBaHMS JIBYX Iap MPU3HAKOB y TOPOXa
IPU3HAKOB Jemoncmpayuu: IIOCEBHOTO.
Iopmpemui: I'. Mennens. PackpsIBaTh conep:kaHue 3aKOHA HE3aBUCUMOTI'O
Tabruysl u cxemvi: «AUTHOPUIHOE CKPELIUBAHUEN, HacJeI0BaHMs IPU3HAKOB. [IpuMeHATh
«{uTonoruueckue OCHOBBI JUTUOPUAHOTO CKPEIIMBAHUS. MaTeMaTHYECKUI pacueT ¢ MOMOILBI0 METOAA
Obopyoosanue: MoJeNnb- anmuMKanus «urudpunxoe [IEPEMHOXEHUS BEPOSTHOCTEN U 3aIUCh C
CKpEIIBAaHHE)» MOMOIIBIO (DEHOTUITHYECKUX PATUKAIOB
pacuieneHus NPU3HAKOB Yy IOTOMKOB IO
(eHOTHUIY U TEHOTHUIY. 3aITUCHIBATh CXEMBI
JUTUOPUIHOTO CKpEIMBaHUs, OOBSICHSTh €ro
IIUTOJIOTMYECKHE OCHOBBI M PEIIaTh
IeHETHUYECKHUE 3a/1a4l Ha TUTHOpUAHOE
CKpEIBAHHE

6.4 | CuennenHoe CueruieHHoe HacienoBaHue npusHakoB. Padora T. Moprana no PackpbIBaTh cosepkaHle TEPMUHOB U TIOHSATHIA:
HacJieIOBaHHE CIICTTICHHOMY HacJIeI0OBaHHUIO reHOB. Hapymienue cueruieHus CIICTTICHHOE HAaCJIeZIOBaHUE MTPH3HAKOB,
NPU3HAKOB T€HOB B pe3yJibTaTe KPOCCHHIoBepa. XpOMOCOMHAs TEOPHS PEKOMOMHALIMS TEHOB, TEHETUUECKUE KapThl

HACJIEJICTBEHHOCTH.
['eHeTnyeckue KapThl.

Hemoncmpayuu:

Ilopmpemui: T. Mopran.

Tabauywr u cxemolr: «Meio3y, «I'eHeTHUeCKHE KapThl PaCTEHUH,
JKUBOTHBIX U 4eJIOBEKa», «B3anMozaeicTBie aieIbHbIX T€HOB.
Obopyoosanue: mukponpenapar «JIpo3odpuna» (Hopma, MyTaluu
(opMBI KPBUIbEB U OKPACKH TeJa), MUKPOCKOII, MOJIEIIb-
anmmkanus «llepekpéct xpomocomy.

Jlabopamopnule u npakmuueckue pabomoi:

Jladoparopnasi padora Ne 5. «/3ydyeHue pe3yapTaToB
MOHOTHOPHUAHOTO U AUTHOPUTHOTO CKPEUTUBAHUS Y APO30(DUITBI
Ha TOTOBBIX MUKpOMpenaparax»

XpoMocoM, Mopranuaa. Ha3eiBaTb OCHOBHBIE
MIOJIOXKEHUSL XPOMOCOMHOM T€OPUHU
HacneacTBeHHOCTH T. MopraHa; packpbeIBaTh
conepxanue padbotsl T. Moprana o
CLIEIIJICHHOMY HAaCJI€JOBaHUIO T'€HOB Y IIPUYHHBI
HapyILIEHUs CLEIUICHUs MEXKy T€HAMH.
3anuchIBaTh CXEMbI CKPELIUBAHUS TIPU
CIICTJICHHOM HACJIEJOBAHUH, OOBSACHSATD
MPUYMHBI PEKOMOWHALIUY T€HOB, ONPENEsITh
YHCJIO TPYIII CUEIJICHUS T€HOB; pelaTh
TEeHETUYECKHUE 337a9U Ha CLEIIJICHHOE
HACJIEI0BAHNE




6.5

I'eneTuka nona.

I'eneruka nosia. XpoMOCOMHOE OINpee/IeHUE oaa. AyTOCOMBI U

PackpsIBaTh conep:kaHre TEPMUHOB U ITOHSATUN:

Hacnenosanmne MIOJIOBBIE XPOMOCOMBI. ' OMOraMeTHBIE U T€TepOraMeTHbBIC XPOMOCOMHBIN Ha0OP, ayTOCOMBI, TTOJIOBBIC
MIPU3HAKOB, opranu3msl. HaciienoBanue nprus3HakoB, CUEIIEHHBIX C TIOJIOM. XPOMOCOMBI, TOMOTAMETHBIH 101,
CIICIUICHHBIX C Hemoncmpayuu: reTEepOraMeTHBIHN 10J1, CIEIJIEHHOE C ITOJI0M
TIOJIOM lopmpemui: I'. Mennens, T. Mopran, H.1. Bapuiios. HACJICIOBAHUE TTPU3HAKOB.
Tabauywvl u cxemvi: «I'eHEeTHKA TI0JIa», «3aKOHOMEPHOCTH OOBACHATH LIUTOJIOIMYECKHE OCHOBEI
HACJIEIOBAHMS, CUCIUICHHOTO C NTOJIOMY», «KapHOTHUIIBI UEJIOBEKAa U | XPOMOCOMHOTO MEXaHU3Ma OIPEIEICHUS 10JIa
JKUBOTHBIX ) y pa3uyHbIX OPraHU3MOB.
CpaBHMBaTh 3aKOHOMEPHOCTH HACJIeJOBAHUS
MPU3HAKOB, CIEIJICHHBIX U HE CLETUICHHBIX C
moyioM. PemraTs reHeTuueckue 3aaqy Ha
HACJIeIOBAHUE CIEIUICHHBIX C IMOJIOM MTPU3HAKOB
6.6 | U3MeHYHMBOCTE. HN3menunBocTh. Buibl N3MEHUNBOCTH: HEHACICICTBEHHAS 1 PackpeiBath cosiepanre TEPMUHOB U MIOHSTUIA:
Henacnencreennas HaclencTBeHHas. Poib cpenibl B HEHACIEACTBEHHOM W3MEHYMBOCTh, HACJICICTBEHHAs U3MEHYHNBOCTD,
W3MEHYHBOCTH W3MEHYMBOCTH. XapaKTEPUCTUKA MOIUPUKAIIMOHHOMN HCHACJIC/ICTBCHHAS U3MECHUYHNBOCTD,

M3MEHUYMBOCTH. BapranMoHHbIN psia M BapuallMOHHAs KpUBasl.
Hopwma peaxnuun npusnaka. KonruecTBeHHbIE U KaUECTBEHHbBIE
IPU3HAKU U UX HOpMa peakiuu. CBOHCTBa MOIU(BHUKALIMOHHON
WU3MEHYUBOCTH.

Hemoncmpayuu:

Tabauywvl u cxemvi: «Buasl U13MEHYUBOCTHY, «MoauduKanoHHas
WU3MEHUYUBOCTbY.

Jlabopamopnvie u npakmuyeckue pabomol:

JlaGopaTopHnas paGora Ne 6 «/3yueHne MoaupUKaMOHHON
M3MEHYUBOCTH, IOCTPOECHNE BapUALIMOHHOTO psiaa U
BapUALMOHHON KPUBOI»

Moau(HUKAITMOHHAS] K3MEHYUBOCTb,
BApUAIIMOHHBIN P, BAPUAHTA, BApUALMOHHAS
KpHBas, MPU3HAK, HOpMa PEaKIIMH,
KOJINYECTBEHHBIC Y KAUYECTBEHHBIE PU3HAKH.
KnaccudunupoBaTs BUAbl N3MEHYHBOCTH U
BBISIBIIATEL UX OMOJIOTHYECKHE OCOOEHHOCTH.
[Tepeuucnars cBoiicTBa MOIUGBUKAIIMOHHON
W3MEHYUBOCTH U OOBSICHATEL €€ 3HaUeHue I
OPraHu3MOB.

Paznmuare KonmuecTBEHHBIE M KaUeCTBEHHBIE
MPU3HAKHU; CTPOUTH BAPUALIMOHHBIN DAL,
BAPHUAIMOHHYIO KPUBYIO, BBIUUCIISITH CPEHEE
3HA4YEHUE MPU3HAKa




6.7

Hacnencrsennasa
U3MEHYUBOCTD

HacnencrBenHas, uiau reHOTUNUYECKasi U3MEHUYNBOCTb.
KomMOuHaTuBHas M3MEHUYMBOCTh. Mel03 1 MOJIOBOM TIpoiiece —
OCHOBa KOMOMHATUBHON M3MEHUMBOCTU. MyTaliiOHHAs
U3MEHYUBOCTD.

Knaccudukanus Myranuii: TeHHbIE, XPOMOCOMHBIE, TCHOMHBIC.
Yacrora 1 mpuurHblI MyTaruii. MyrareHHbIe pakToOphl. 3aKOH
TOMOJIOTUYECKUX PSAJOB B HACIEICTBEHHON n3MeHuUnBOoCcTH H. U.
BasunoBa. BHesiiepHast Hac1eICTBEHHOCTb U U3MEHYUBOCT.
Hemoncmpayuu:

Tlopmpemur: 1I'. ne @pus, H. 1. BaBuios.

Tabauywvl u cxemvi: «MyTallMOHHASI U3MEHYUBOCTBY.
O6opynoBaHue: MUKPOCKOI, MUKpompenapat «J{po3oduna»
(HOpMa, MyTanuu (OPMBI KPBUTHEB M OKpacKa Tella); KOMHATHEIC
pacTeHus ¢ NECTPON OKPACKOM JIUCTHEB.

JlabopamopHule u npakmuueckue pabomoi:

JlabopaTopnasi pabora Ne 7 «AHanu3 myTauuil y 1po3o¢huisl Ha
TOTOBBIX MUKPOIpEIapaTax»

PackpsIBaTh conep:kaHre TEPMUHOB U ITIOHSATHMN:
HACJIEACTBEHHAs! U3MEHYUBOCTb,
KOMOMHATHUBHASI U3MEHUNBOCTH, MyTalIHOHHAS
U3MEHYUBOCTb, MyTaHT, MyTallUH: T€HHbIE,
XPOMOCOMHbBIE, TEHOMHBIE; MOTUTLIOU TS,
aHEYIUIOUIUS, MyTareHsbl.

XapakTepru3oBaTh HACJIEACTBEHHYIO
M3MEHYUBOCTD; (POPMYIHPOBATH 3aKOH
TOMOJIOTMYECKUX PSAJIOB B HACJIEICTBEHHOM
u3menuuBoctu H. 1. BaBuioBa u 00bICHATH
ero 3HaYCHHE JJIs1 ONOJIOTHH U CEeNIEKITUH.
Knaccudunuposars MyTaluu: TeHHbIE,
XPOMOCOMHbBIE, TEHOMHBIE U TIPUBOAUTH
npuMepsl MyTanuii. OObSICHATH IPUYKUHBI
BO3HUKHOBEHMUSI MyTallui, poJib (haKTOPOB-
MYyTareHoB.

CpaBHMBaTh BUJIbI MYTAIlU; BHISIBIISITH
MIPUYUHBI HACTEACTBEHHON N3MEHUNBOCTH,
MCTOYHUKU MYTareHOB B OKpYXarollei cpene
(KOCBEHHO).

XapakTepru30BaTh BHEAIEPHYIO
HACJIEJACTBEHHOCTh M1 U3MEHYNBOCTh

6.8

T'e”HeTnka yenoBeka

['enetuka yenoBeka. Kapuorun uenopexa.

OCHOBHBIC METOIBI TCHETUKH YEJIOBEKA: T'eHEaIOTHISCKUM,
OIM3HENOBEIN, IMTOICHETHYCCKUM, OMOXMMUYECKHIA,
MOJIEKYJIIpHO-TeHeTUYeCcKUil. COBPEMEHHOE OIpEACIICHHUE
TE€HOTHIA: TIOJITHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUITUPOBAHHE,
B TOM umciie ¢ momoinplo I111P-ananu3a. HacneacrBenHbie
3a00JIeBaHUs YeJIOBEKa: TeHHEBIEe 001e3HH, O0JIE3HH C
HaCJIEeJICTBEHHOM MpPeapacnoioXeHHOCThIO, XPOMOCOMHBIE
6one3nu. Comatnyeckue 1 reHepaTuBHble MyTai. CTBOJIOBbBIE
KJeTKU. [[puHIUIIBI 310pOBOTO 00pa3a KU3HU, TUATHOCTUKH,
npoUIAKTUKY U JIEYEHHS] TeHEeTHYeCKUX Oose3Heil. Meauko-
T€HETUYECKOE KOHCYJIbTUPOBAaHUE. 3HAUEHUE METULIMHCKOM
TE€HETUKH B MPEIOTBPAIICHUH U JICYCHUH TeHETHUECKIX
3a00JIeBaHU YeIOBEKa.

JemoHcTpaumnu:

PackpsIBaTh conep:kaHre TEPMUHOB U ITOHSATUN:
KApUOTHII YEJIOBEKA, [INTOTE€HETUYECKUI METO,
reHEaJOTUYECKUI METO/1, POJIOCTIOBHBIE,
OJM3HELIOBBIA METO/I, HacJeICTBEHHbIE
0ome3HH: (MOHOT€HHBIE, C HACJIEICTBEHHOM
IIPEIPACIIONOKEHHOCTBIO0, XPOMOCOMHBIE),
MEANKO-TEHETUYECKOEe KOHCYJIbTHPOBAHHUE.
[TepeuncasiTb 0COOEHHOCTH U3yUEHUS T€HETHKU
YeJI0BeKa; MPUBOIUTH IPUMEPHI
HaCJIe/ICTBEHHBIX 0OJIe3HEN YeIoBeKa,
XapaKTepU30BaTh METOJIbI X MPOPHUIAKTUKH;
000CHOBBIBaTh 3HAUECHHE MEIUKO-
TeHETUYECKOT0 KOHCYIbTUPOBaHUs. BhIABIATH
U CPaBHHUBATh MEXY COOON JOMUHAHTHBIE U
peLeCCUBHBIE PU3HAKY YenoBeKka. CocTaBIsATh




Tabauyst u cxemwl: «Hacnenoanue pe3yc-akropay, «[ eHeTHKa
TPy KPOBUY.

JlabopamopHvle u npakmuueckue pabomoi:

IpakTnyeckas padora Ne 2 «CocTaBlieHUE U aHAIN3
POJIOCIOBHBIX UEIOBEKA»

1 aHAJIM3UPOBATh POAOCIIOBHBIC UCIIOBCKA

HNroro yacos 1o
TEME

Tema 7. Cesiekunsi OpraHu3MoB, OCHOBbI OHOTEXHOJIOTHH

7.1 | Cenekuus Kak HayKa Cenexknuus Kak HayKa M porecc. 3apoKIEHUE CEIEKLIUU U PackpriBaTh conep:kaHue TEPMUHOB U TIOHATHUI:
Y IIpoLece nomectukanus. Yuenue H. M. BaBuioBa o nenTpax CeNeKIus, COPT, NOPOJIa, IITAMM,
MHOI000pa3us U NPOUCXOXKIAECHUS KYIbTYPHBIX PAaCTCHUH. JIOMECTUKALIMS, WX OJOMAIHUBAHUE, LICHTPBI
L{eHTpbI NPOUCXO0KIEHUS TOMAIIHUX KUBOTHBIX. CopT, mopoja, MHOT000pa3us U MPOUCXOKACHUS KYIbTYPHBIX
LITAMM. pacTeHui 1 )KMBOTHBIX, THOpUAN3ALINS,
Hemoncmpayuu: MCKYCCTBEHHBbIN 0TOOp. Ha3piBaTh U CpaBHUBATH
IHopmpemu:: H. 11. BaBunos. OCHOBHBIE JTallbl pa3BUTUsA cenekuuu. M3marars
Tabauywvl u cxemsi: kapta «LleHTpBHI MHOTOOOpA3Us U yuenue H. . BaBuioBa o nieHTpax
IIPOUCXOXKICHUS KYJIBTYPHBIX pacTeHUN», «[lopoasl nomamHux IIPOUCXOXKACHUS KYJIbTYPHBIX PACTCHMI;
KUBOTHBIX», «COopTa KyJIbTYPHBIX PACTCHHI. pasnnyaTh UEHTPBI HAa KApTe MUPA, CBA3BIBATH
Obopyoosanue: MyJISIKU TUIOJI0B U KOPHEIUIOOB TUKUX (HOPM U UX MECTOIIOJIOKEHHUE C 04araMy BO3HUKHOBEHHUS
KYJIBTYPHBIX COPTOB pacTE€HUM; repoapuit JIpeBHeHIIMX nuBuau3anui. CpaBHUBATh cOpTa
«CenbCKOX035UCTBEHHBIE PACTEHUS» KYJIBTYPHBIX PACTEHHI, TOPObI TOMAIIHUX
KUBOTHBIX U UX JTUKUX NPEIKOB.
7.2 | Metoasl u CoBpeMeHHbIE METOABI CENIEKIIMHM. MaccoBbIi M UHAUBUAYalbHBIN | PackpbIBaTh conepxkaHue TEPMUHOB U MTOHSITHMN:
JOCTH>KECHHUS OTOOpBI B CETIEKIIUU PACTEHUHN U )KUBOTHBIX. HCKYCCTBEHHBIN 0TOOp, MacCOBBIH O0TOOD,

CEJICKLIUH PaCTCHUN
Y KUBOTHBIX

Onenka skcrepbepa. bin3kopoacTBEHHOE CKpELIMBaHUE —
uHOpuauHT. Yuctas nuuusa. CKpeluBaHue YUCThIX JTMHUM.
['eTepo3uc, nnu rubpuanas cuina. HepoacTBeHHOE CKpelMBaHue
— ayropuuHr. OtaanénHas rudpuau3anus U e€ ycrexu.
HckycCTBEHHBIN MyTareHe3 U MOJIy4eHHUE MOJIUIIIONIOB.
JlocTrKEeHMs CENEKINN PACTEHUH, )KUBOTHBIX U
MUKpPOOPTraHU3MOB.

WHANBUAYAIBHBIN 0TOOD, SKCTEphEp,
OJM3KOPOJICTBEHHOE CKPEIINBAHUE, YHCTAS
JTUHHUS, TETEPO3UC, HEPOJICTBEHHOE
CKpCIIMBaHUC, I/ICKYCCTBGHHI:Jﬁ MYTarcHes,
nonurionsl. CpaBHUBATH (OPMBI
HUCKYCCTBEHHOTO 0TOOpa (MaccoBOTO U
WHIWBUAYAIBHOTO), BUJIBI THOPUIN3AIIUU




Hemoncmpayuu:

Tlopmpemuor: 1. B. Muuypum, I'. JI. Kapneuenko, M. ®@. lBaHoB.
Tabauywl u cxemsoi: «OTHaneHHas TuOpuAM3anus», «PadoTe
akagemuka M. @. Banoay, «[lomumnonmmsy.

O6opynoBaHue: MyJISKU TUIOI0B M KOPHEIUIOAOB TUKUX (hopM U
KYJIbTYPHBIX COPTOB pacCTECHUH.

JlabopamopHule u npakmuueckue pabomoi:

Ikekypeusi KOCHOBHBIE METOJIbI M TJOCTUKEHUS CETICKIIUN
pacTeHui 1 )KUBOTHBIX (HA CENIEKIIMOHHYIO CTAHIINIO, TUIEMEHHYIO
dbepmy, COPTOUCTBITATENbHBIN YIAaCTOK MUJIH TEIJIMYHOE
X035CTBO)

(6IM3KOPOCTBEHHOW U OTHAIEHHOM ), CIIOCOOBI
IIOJIy4eHUs NoauIuIonaoB. IIpuBoauTs
IIPUMEPBI JOCTHKEHUM CEJIEKIIUU PACTCHUN U
KUBOTHBIX

7.3 | buorexnonorus kak | 1 buorexHoorus kak orpacib Npou3BoacTBa. ['eHHas unxkeHepus. | PackpbiBaTh coaep:kaHre TEPMUHOB U IMOHSATUM:
OTpacib Oranbl co3nanus pekomOonHanTHoM JJHK u TpancreHHbIx OMOTEXHOJIOTHS, KJIETOYHAsI MH)KEHEPHsl, TCHHAs
MIPOU3BOJICTBA opranu3moB. Knetounas nnxenepus. Knetounsle KyJIbTyphl. WH)KEHEpUSs, KIOHUPOBAHUE, TPAHCT€HHbIE

MHUKpPOKJIOHATIBbHOE pa3MHOKEHHE pacTeHui. KiioHupoBanue opranu3mel, 'MO (reneruuecku
BBICOKOIIPOYKTUBHBIX CEJIbCKOXO3SIIICTBEHHBIX OPraHU3MOB. MOIU(PUIIMPOBAHHBIE OPTAHU3MBI).
DKOJIOTUYECKHE U ITUIECKUE TIPOOIEMBL. XapakTepu30BaTh OMOTEXHOJIIOTHIO KaK OTPacih
I'MO — renetruecku MOAU(PHUIIMPOBAHHBIE OPTAHU3MBI. MIPOU3BOJICTBA, OCHOBHBIE JOCTHKEHHUS
Hemoncmpayuu: OMOTEXHOJIOTMH B 00JIaCTH NPOMBIIIIIEHHOCTH,
Tabauysr u cxemovr: «OO6BEKTH OMOTEXHONOTUMY, «KIeTouHbIE CEJIbCKOTO XO351CTBA U MEUIHBI.
KYJIBTYpbI M KIIOHUpOBaHue», «KoHCcTpynpoBaHue U IepeHoc [lepeuncnars U XapakTeprU30BaTh OCHOBHbBIE
T€HOB, XpPOMOCOM» METOABI M JOCTH)KEHUSI OMOUHKEHEPHH.
OO0CyXIaTh YKOJIOTHYECKHE U ITHUECKHE
acTeKThl HEKOTOPBIX UCCIIEIOBaHUN B 00JIaCTH
OMOTEXHOJIOTUH (KJIOHUPOBAaHMSI,
HCKYCCTBEHHOI'O OIIOIOTBOPEHUS,
HAIpPaBJIEHHOTO U3MEHEHMsI TEHOMA U CO3/1aHUs
TPAHCTEHHBIX OPTaHHU3MOB)
Hroro gacoB 1o 3
TEME
PesepBHOe Bpems 1
OBIIEE KOJIMYECTBO 34

I10 ITPOI'PAMME




TEMATHYECKOE IINTAHUPOBAHHME

11 kiaace

n/n

HaunmenoBanue
pa3aesioB U TeM
y4eOHOro nmpeamera

Koanuec
TBO
YacoB

HpOFpﬁMMHOG coaepkanue

OcHOBHBIE BU/IBI J1€SITETbHOCTH
00y4YarIuxcst

Tema 1. DBoJIOIIHOHHAA OHOJIOTUA
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OBOIIOLUSA U METOJIbI
€€ U3y4eHus

[IpennochiIKu BOZHUKHOBEHUS BOJTIOLMOHHON TEOPHH.
DBOIIIOLIMOHHAS TeOpus U €€ MecTo B Ononoruu. Bimsiaue
9BOJIIOIIMOHHOW TEOPUU Ha pa3BUTHE OMOJIOTHH U APYTUX HAYK.
CeuperenncTBa 3BOJIONKH. [laneonTonornueckue:
MOCIIEZI0BATEILHOCTD MOSIBICHUS BUJIOB B MAJICOHTOJIOTMUECKOM
JIeTOMHCH, TiepexoaHbie popmbl. buoreorpaduyeckue: cXoacTBO
u paznuuue GayH u Gop MaTEepUKOB U OCTPOBOB.
OMOpPHOIOrHYECKHEe: CXOACTBA U pa3Inins SMOPUOHOB pa3HbIX
BUJIOB MTO3BOHOUYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE:
TOMOJIOTHYHBIC, AaHATIOTHYHBIE, PYAMMEHTapHBIC OPTaHBI,
aTaBU3Mbl. MONIEKYISIPHO-OMOXUMHUYECKHE: CXOACTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH i OCHOBHBIX METa00JINIECKUX
myTel y BCeX >KUBBIX OPraHU3MOB.

Jemoncmpayuu:

Ilopmpemui: K. JIunnei, XK. b. Jlamapk, Y. lapsun, B. O.
Kogsanesckuii, K. M. bap, 2. I'ekkenb, . Mrosiep.

Tabnuywr u cxemvi: «Pa3BuTHE OPraHMYECKOr0 MUpa Ha 3eMIe»,
penbedHbIe TAONUIIB «3apOIBIIIN ITO3BOHOYHBIX )KHBOTHBIX ),
«APXEOINTEPUKCY.

Obopyoosanue: dbuoreorpaduyeckasi KapTa MUPa; KOJIISKITHS
«DOopMBI COXPAaHHOCTH UCKOTAEMBIX JKUBOTHBIX M PACTEHUI»;
BII&KHBIE TIpeniapaThl «Pa3Butue Hacekomoro», «Pa3surne
JISITYIITKUD

PackpriBaTh conep:kaHue TEPMUHOB U TIOHATHUI:
ABOJIIOIHS, IEPEXOAHbIE (HOPMBI,
(butoreHeTUYECKUe Psi/ibl, BUABI-OHIEMUKH,
BH/IBI-PEIIUKTHI, 3aKOH 3apOBIIIEBOrO
CXO/ICTBA, OMOTCHETUYECKUN 3aKOH,
TFOMOJIOTUYHBIC 1 AHAJIOTUYHBIC OpTraHbl,
PYAUMEHTAPHBIE OpraHbl, aTABU3MBI.
Hepetmcnsm) OCHOBHBIC OTallbl Pa3BUTUA
SBOJIFOLIMOHHON TEOPHH.

XapakTepHu30BaTh CBUJETEIIBCTBA DBOJIIOLIAHN:
[AJICOHTOJIOTHYECKHE, Onoreorpaguyueckue,
AMOPHUOJIOTUYECKUE, CPABHUTEIIBHO-
aHATOMHUYECKHUE, MOJIEKYJIIPHO-
ouoxumuueckue. [IpuBoauTs npumepsl
HepexoaAHbIX (OPM OPraHU3MOB,
¢unorenernyeckux psanos. [IpuBoaute
(bopMyYITHPOBKH 3aKOHOB OMOTEHETUYECKOTO U
3apOJIBIIIEBOTO CXOCTBA




1.2

Hcropus pazsurus
MpeACTaBICHUI 00
9BOJIIOLIUH

OpomonmonHas teopus Y. lapsuna. [Ipennocsinku
BO3HHUKHOBEHHUS JapBUHM3MA. [IBHKYIIME CUIIBI DBOJIIOLIAN
BUJI0B 110 JlapBUHY (M30BITOUHOE PAa3MHOKEHUE TIPU
OTrPaHUYEHHOCTU PECYPCOB, HEOIIPEAEIEHHASI U3MEHUNUBOCTD,
00pr0a 3a CyIIecTBOBAaHUE, €CTECTBEHHBIN 0TOOD).
Cunrernueckas Teopus sBoonun (CTI) u e€ ocHOBHBIE
I0JIOKEHHUS.

Jemoncmpayuu:

Ilopmpemui: K. JIunnei, K. b. Jlamapk, Y. lapsuH.
Tabnuyer u cxemwi: «Ilonynauuny, «Kapra-cxema Mapupyra
nyrewectsus Y. lapsunay, «@opMbl 00pbOBI 3a
cyliecTBoBaHMue», «EcTecTBeHHBINH 0TOOP», «MHOr000pasue
COpPTOB pacTeHui», «MHOroodpasue nopoj ;KUBOTHBIX»

PackpsIBaTh conep:kaHre TEPMUHOB U ITOHSATUN:
CHUCTEMAaTHKa, €CTECTBEHHBIN U UCKYCCTBEHHBII
oTOOP.

XapakTepu3oBaTh OCHOBHBIE SBOTIOLIUOHHBIE
UJIeU, KOHIENIUU U TEOPUHU; CPAaBHUBATh
B3TJII6I Ha BUJ 1 3BoJironuio K. Jinanes, XK. b.
Jlamapka, Y. lapuna. OnieHuBaTh BKJIa
JluHHes B pa3BUTHE CUCTEMATUKH U OOBACHATH
MPUHIUITEI OMHAPHON HOMEHKJIATYPHI.
XapakTepu3oBaTh COJIEpKaHUE U 3HAYCHUE
sBomonnoHHOM KoHenuuu XK. b. Jlamapka.
OueHuBaTh €CTECTBEHHO-HAYYHBIE U
COLIMAJIbHO- SKOHOMUYECKHUE MPEAIOCHUIKH
BO3HUKHOBEHHUSI 3BOJIOLIMOHHOM Teopuu Y.
JapBuHa. PackpbiBaTh coaepxKaHue
3BOJIIOIIMOHHOM Teopuu Y. JlapBuHa;
CpaBHMBATh HEOIPEACICHHYIO U OIIPEAECICHHYIO
M3MEHYUBOCTh, €CTECTBEHHBIHN U
HCKYCCTBEHHBIN 0TOOP, POpMBI OOPHOBI 32
CYILLIECTBOBAHHUE.

OnuchIBaTh MOJIOKEHUS CHHTETUUECKOU TEOPHUH
sBonroiin (CTD) u 0OBICHATH €€ 3HaUeHUe IS
ounosorun
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Bun: xpurepuu u
CTPYKTYypa.
[Tomynsanus kKak Kak
JJIEMEHTapHas
€MHULIA BUJ1A

Muxkpossomntonus. [lonmyanys Kkak eIMHALIA BUJA U 9BOJIIOLUU.
Jemoncmpayuu:

Tabnuysr u cxemor: «llomynsauuny», «MyTarmoHHAS
U3MEHYUBOCTBY.

ObopyoosaHnue: MUKPOCKOII, MUKponpenapaT «Jpo3opuna»
(Hopma, MyTaruu (OPMBI KPBLIHEB U OKPACKH TEJIa), MOJICITb-
anmmkanus «llepexkpéct xpoMocomy».

Jlabopamopnvie u npakmuueckue pabomoi.:

JlabopaTopnasi pabora Ne 1. «CpaBHeHUE BUOB 110
MOP(}OIOrHIecKOMY KPUTEPHIO»

PackpsiBaTh conep:kaHre TEpPMUHOB U MOHSATUM:
MUKPOIBOJIOIHSA, BUJI, KpUTEPUH BUA, apea,
MOMYJSIIHS, TeHO()OHA, MyTalluu, KOMOUHALIUN
T'CHOB.

XapakTepu3oBaTh BUJl KAK OCHOBHYIO
CHUCTEMAaTUYECKYIO €IMHUITY U TIEITOCTHYIO
OMOJIOTHYECKYIO CUCTEMY. BBIIesITh KpUTepun
BH1a (Mopdomornuecknii, PU3NOTOTHISCKUH,
OMOXMMUYECKHUI, TCHETUYCCKUI,
AKOJIOTMUYECKUH, TeorpaduuecKuii) u
MPUMEHATHh KPUTEPUU ISl OTTUCAHUS
KOHKPETHBIX BUOB. XapaKTepU30BaTh
MONYJISLNIO KaK CTPYKTYPHYIO €IMHUILY BUJIAa U
sBomonMK. ONUCHIBATh NONYJISLIHUIO O




OCHOBHBIM I10Ka3aTeJsIM: COCTaB, CTPYKTypa
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JBroKyIre CUIIbI
(3m1eMeHTapHbIe
(aKkTOpbI) IBOTIOIHH

JBrxyuie cuibl ((haKTOphI) SBOIIOIHMU BUAOB B IIPUPOJIE.
MyTalnoHHbIH poLecc 1 KOMOMHATUBHAS U3MEHUYUBOCTb.

[MonmynsuonHbIe BOTHBI U Apeii¢ reHoB. M30msus 1 MUrpanus.

Jemoncmpayuu:
Tabauyvt u cxemol: «JIBYKYIIAE CHITBI SBOTIOIIUNY

PackpsIBaTh conep:kaHre TEPMUHOB U ITOHSATUN:
KOMOMHATUBHAs U3MEHUYUBOCTh, MyTAaLlUH,
MYTAaLMOHHBIN NIPOLIECC, MOMYJIALNOHHbIE
BOJIHBI, Ipeii() reHOB, U30JISILHS, MUTPALIUH.
XapaKkTepu30BaTh dJIEMEHTapHbIE (DaKTOPHI
HBOJIIOLIMU: MYTAallMOHHBIN IIPOLIECC,
KOMOMHATHBHAsI U3MEHUUBOCTb,
HOMYJISUOHHBIE BOJIHBI, Ipei( T'eHoB,
W30JISLUsL, MATPALUS.

VYcTaHaBIMBaTh NPUYNHHO-CIIEICTBEHHBIE
CBSI3U MEXIY MEXaHU3MOM M pe3yJIbTaTOM
JeMCTBUS ABMXKYIIMX CUJI (3JIEMEHTAPHbIX
(haKTOpPOB) IBOJIOIIIH

1.5

EctectBeHHbII 0TOOD
U ero Gopmsl

EcrecTBeHHbII 0TOOp — HANPABIISIOMUI (GAKTOP IBOIIOLIUH.
®opmbl ecTecTBEHHOT0 0TOOpA. Jemoncmpayuu:

Tabnuyer u cxemvi: «EctecTBeHHBIN 0TOOPY», «boprbda 3a
CYILECTBOBAHHUE)

PackpbIBaTh cosepkaHle TEPMUHOB U TIOHSATHIA:
€CTECTBEHHBII 0TOOp, O0phOa 3a
cyuiectBoBaHue. ONUCHIBATH MEXAaHU3M
JIEWCTBUS €CTECTBEHHOTO 0TOODA.
XapakTepHu30BaTh GOPMBI €CTECTBEHHOTO
oTOOpa (IBIKYIINHI, CTAOUITU3UPYIOLTUH,
JU3PYNTHUBHBIN) U CPAaBHUBATH UX MEXKIY
co0oii. XapakTepuszoBarb 00pr0Oy 3a
CYIIECTBOBaHHME U CPABHUBATH €€ BUIIBI
(MeXBUOBasI, BHYTpUBHI0Basi, 00pb0a C
HEeOIaronpuATHBIMU (haKTOpaMH BHEIIHEN
cpeibl)




1.6 | Pe3ynbraTh 1 [TpucrnocoOaeHHOCTh OPraHU3MOB KaK pe3yJbTaT HBOJIOIUH. PackpsIBaTh conep:kaHre TEPMUHOB U ITOHSATUN:
IBOJIIOLIMH: [Ipumeps! npucnocobseHunit y opranu3mMoB. ApoMop¢do3sl U IPUCIIOCOOIEHHOCTh, TOKPOBUTEIILCTBEHHAS U
npUcnoco0JIEeHHOCTh uanoanantanuu. Bun u Bunoobpaszoanue. Kputepuu Buna. IIpelocTeperallas OKpacka, MaCKMpOBKa,
OpPraHU3MOB U OcHoBHbIE (OPMBI BU1000pa30BaHMsL: reorpapuueckoe, BUJ000pa30BaHUeE.

BU000pa30BaHue 9KOJIOTMYECKOE. OnuceiBaTh MEXaHU3M BO3HUKHOBEHUS
Jlemoncmpayuu: HIPUCIIOCOOIEHUH Y OPraHU3MOB.
Tabauyst u cxemol: «IpuCIIOCOOTCHHOCTH OPTAHU3MOBY, BoiBiATh 10 M300pakeHUsIM, Ha JKUBBIX U
«["eorpaduueckoe Bun000pa3oBaHue», « IKOJIOTNYECKOE (bUKCUPOBaHHBIX IpenapaTax MpUMeEpsI
BUZI000pa30BaHuUE». IIPUCIIOCOOJIEHHOCTH PACTEHUI U KUBOTHBIX K
Obopyoosanue: YCIIOBUSIM CpeZibl OOMTaHus, 10Ka3bIBaTh
KoJueKust «[I[pumMepsl 3alIUTHBIX TPUCTIOCOOJICHUH Y OTHOCHTEJIBHYIO LIEIeCO00pa3HOCTh
KUBOTHBIX», KOJUIEKIIUSI HACEKOMBIX C PA3JINYHBIMU TUIIAMU IPUCIIOCOOTIEHUH.
OKpAacKH; HA0Op IUIOZOB U CEMSH. XapakTepu30BaTh CIIOCOObI U MEXAHU3MBbI
Jlabopamopuvie u npakmuueckue pabomol. BHJ1000pa30BaHMS; ONKCHIBATh U CPABHUBATh
JlaGopaTopHas padora Ne 2 «Onucanue npucrnocoOJIeHHOCTH OCHOBHBIC (DOPMBI IKOJIOTHYECKOTO H
OpraHHu3Ma U €€ OTHOCUTEIBHOIO XapaKkTepay reorpaguueckoro BUA000pa3oBaHus

1.7 | HanpaBnenus u nytan | 2 MakposBontonus. PackpsIBaTh conep:kaHre TEPMUHOB U ITOHSATUN:

MaKpO3BOIIOLUN @dopMbl 3BOIIOLUU: (pUIeTUYECKasl, AMBEPTEHTHAS, MaKpO3BOJIIOLHS, (PUIIOTeHe3, OMOIOrHUECKUi
KOHBEpreHTHas, napauienbHas. HeoOpaTuMocTh 3BOIIOLUY. nporpecc u perpecc, apoMmopdos,
[IponcxoxaeHne OT HeCIIEUAIU3UPOBAHHBIX MPEIKOB. uAMoaanTanus, ooas 1ereHepanus,
[Iporpeccupytomas cnennanu3anusa. AJanTUBHAs pajnuaus. a/JlalTUBHAS pajvalus.
Hemoncmpayuu: XapakTepu3oBatb (HOpPMBI IBOIIOLIUH.
Ilopmpemui: A. H. CeBep1ios. BrisaBasaTe apoMopdo3bl U HAMOATANTALIUN Y
Tabnuyer u cxemvi: «ApomMopdo3b», «Manoanantanuny, pacTeHHUH U )KUBOTHBIX.
«O0m1as 1ereneparusi». CpaBHUBaTh OMOJIOIMYECKUN IPOTpecC U
Obopyoosanue: monenb «OCHOBHbIE HAPABJICHUS BOIIOIMMW»; | OMOJIOrHYecKHii perpecc, apomopdos,
o0BbEMHas Mojienb «CTpoeHue rOJIOBHOTO MO3ra MO3BOHOYHBIX)» | MAMOAAANTALUIO U OOLIYIO IereHepaltio.
BBISBIATE B3aUMOCBSI3U MEXY MYTAMU U
HAIpPaBJICHUSMU 3BOJIIOLUHU Y PACTEHUHN U
JKUBOTHBIX
Htoro gacos o teme | 9

Tema 2. Bo3HUKHOBeHHE H pa3BUTHE JKM3HU HA 3emJie




2.1

Hcropus xxu3Hu Ha
3emMiie 1 METOIEI €6
u3ydeHus. [ unoresbl
IIPOUCX 0K ICHHS
JKU3HU Ha 3emJie

JloHay4HbI€ IPEACTABICHU O 3apOKIeHUHU Ku3HU. Hayuynsie
TUIOTE3bl BOSHUKHOBEHHUS )KU3HU Ha 3emMJie: abuoreHes u
MaHCTepMHUst. XUMUYeCKas IBOIIOIUS. AOUOTEHHBIN CHHTE3
OpPraHUYECKUX BELIECTB U3 HEOPTAHUYECKUX.
DKCHEepUMEHTAIBHOE MOATBEPKICHUE XUMUYECKON IBOJIIOIUU.
HauanpHbie aTanel 6uoigornyeckoi sBororuu. ['umnoreza PHK-
Mupa. DopMupoBaHue MEMOPAHHBIX CTPYKTYP U BOSHUKHOBEHUE
npoTokiIeTku. [lepBbie KileTku 1 ux sBoMoLUsA. PopMUpPOBaHUE
OCHOBHBIX TPYII KMBBIX OPTaHU3MOB.

Jemoncmpayuu:

Ilopmpemeut:

®. Peau, JI. ITactep, C. Muinnep, A. U. Onapus, I'. FOpu.
Tabauywl u cxemvi: «Bo3aukHOBeHHE COMTHEYHOM CHCTEMBI»,
«Pa3BuTHE OpraHMYecKoro Mupa», «PactTurtenbHas KIeTKay,
«KuBotHas knetka», «I[IpokapuoTudeckas KiIeTKa»

PackpsIBaTh conep:kaHre TEPMUHOB U ITOHSATUN:
KpealMoHu3M, aOMOreHe3, BUTAIU3M,
MaHCIepMuUsi, OMOI033, KOallePBAaTHI,
MPOOHUOHTHI, CHMOHUOTCHE3.

XapakTepu3oBaTh METOJIbI U3YUCHHS
HCTOPUYECKOTO MPOILIOr0 3eMIIU.
[TepeuncnaTb OCHOBHBIE ATAIlbl XUMUYECKOU U
Ouonoruueckom sBosonuu. M3narats
COJIepXKaHUE TUIOTE3 U TEOPUIl BOZHUKHOBEHUS
KHU3HU Ha 3emiie (KpealoHu3Ma,
CaMOIIPOU3BOJIBHOT'O 3apPOXKICHUS
(cmoHTaHHOrO), Mancnepmu, runore3sl PHK-
mupa). OnucsiBaTh 3xkcnepuMenTsl C. Musuiepa
u I'. FOpu no nosnydeHno opraHu4ecKux
BEILIECTB U3 HEOPTaHUYECKUX IIyTEM
abMOTreHHOT0 CHHTE3a

2.2

OCHOBHBIE 3TaNbl
9BOJIIOIUH
OpPTaHUYECKOTO MHpa
Ha 3emJie, pa3BUTHE
YKU3HU TI0 dpaM U
nepuoaam

PazButue xu3Hu Ha 3emiie 1o spam u nepuojaM. Karapxeit.
Apxelickasg u nporepo3orickas dpsbl. [laneo3orickas spa u eé
MEePUOJIbl: KeMOPUNUCKUH, OPAOBUKCKHUH, CHITYPUMCKUH,
J€BOHCKHM, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Me3o30iickas 3pa 1 €€ epruobl: TPHACOBBIN, FOPCKHI, MEJIOBOM.
KaiiHo301iCcKas 5pa 1 €€ Nepuobl: ajJeoreHOBbIN, HEOT€HOBBIMH,
AHTPONOTEHOBBI.

XapakTepucTHKa KJIMMaTa U Fe0JIOTHYECKUX TIPOLIECCOB.

OCHOBHBIE 3TaIIbI OBOJJIIONUHA PACTUTCIIBHOTO U JKUBOTHOT'O MHpPaA.

Apomopdo3sl y pacTeHui U )KUBOTHBIX. [losiBIIeHMe, pacuBeT u
BBIMHUPAHUE TPYIII KUBBIX OPIraHU3MOB.

Jemoncmpayuu:

Tabnuysl u cxemol: «Pa3zBUTHE OPraHUUECKOTO MUPaAY,
re0XpOHOJIOTHYEcKas TabnuIa; KoyuteKuus «Popmbl
COXPAHHOCTH MCKOIAEeMBbIX KHUBOTHBIX U PACTEHHUII».
Jlabopamopuvie u npakmuyueckue padomoi:

IIpakTHyeckast padora Ne 1 «/3yyeHne nckonaeMpIx OCTaTKOB
pacTeHM U KUBOTHBIX B KOJUIEKLIHAAX .

IKCKypcus «IBONIONUS OPraHUYECKOro MUpa Ha 3emiie» (B
€CTECTBEHHO-HAYYHbIN WJIN KPAaeBEAUECKUN My3€l)

PackpeiBath coziepanre TEPMUHOB U MIOHSITUIA:
90H, 3pa, mepuo, apoMopo3sbl,
WI0AIaNTALU Y.

3HaTh NOCIIE0BATENBHOCTh S0HOB: KaTapXxei,
apxei, mpoTepo30ii, paHepO30ii; Ip: apxenckas,
MPOTEPO30MCKas, MAIE030MCKast, ME3030MCKasl,
KaliHO30lCKast; NepUOA0B: KeMOPHIICKHUH,
OPIOBUKCKHM, CHITYPUHNCKUI, IEBOHCKUH,
KaMEHHOYTOJIbHBIN, IEPMCKHI, TPHACOBBIH,
FOPCKHM, MEJIIOBOM, IAJIEOTEHOBBINA U
HEOT€HOBBIN, aHTPOITOT€HOBBI.
XapakTepu30BaTh OCHOBHBIE COOBITHS B
Pa3BUTHHU OPraHUYECKOTO MHPA 110 3paM U
[epUOJaM Ire0JIOTUYECKON UCTOPUU; ITaIIbl
Pa3BUTHS PACTUTEIHLHOTO U )KUBOTHOT'O MHUpa.
Brigenuth rnaBHbie apoMOp(dO3bI pacTeHHH U
KUBOTHBIX.

CpaBHuUBaTh MKy cOO0M MpeacTaBuTeNneit
CHCTEMATUYECKUX TPYII OPraHU3MOB,
BBISABJISITH YEPTHI YCIOKHEHUS U
MPUCIIOCOOJICHHOCTH K YCIOBHSIM KU3HU




2.3

CoBpeMeHHast
cucreMa
OpPTaHHYECKOTO MHUpa

Cucrema OpraHM4eCcKOro Mupa Kak OTpaskeHHUE SBOJIOLIUH.
OCHOBHBIE CUCTEMATHYECKHE TPYIITBI OPTaHU3MOB.
Jemoncmpayuu:

Tabauywvl u cxemvi: «CoBpeMEHHasE CHCTEMa OPTaHHUYECKOTO
MHUpa»

PackpsIBaTh conep:kaHre TEPMUHOB U ITOHSATUN:
CUCTEMATHKa, NCKYCCTBEHHAs! U €CTECTBEHHAs
Kkiaccuukanus, OMHapHass HOMEHKJIATypa,
IIPUHIIMAII HEPAPXUUHOCTH.

XapakTepru3oBaTb COBPEMEHHYIO CUCTEMY
OpPraHMYeCcKOro MUpa

2.4 | DBoJIOIMS YeIoBeKa DBoIIOLIMS YeT0BeKa. AHTPONOJIOT s Kak Hayka. PasBurue PackpbIBaTh conepkaHre TEPMUHOB U TIOHSTHIA:
(aHTpOIIOTEeHE3) MIpe/ICTAaBICHUM O MPOUCXOXKICHUH YeloBeka. MeTo/Ibl U3y4eHUs | aHTPOIOJIOTHSI, aHTPOIIOT€HE3, YEIIOBEK
a"TpororeHe3a. CXoJCTBa U pa3INyus YEIOBEKA U KUBOTHBIX. pasymubiii (Homo sapiens), npsimoxoxaeHue,
CucremaTiueckoe MoJ0KEHUE YeI0BeKa. BTOpas CUTHaJbHAs cucteMa. [lepeuncnsats
Jemoncmpayuu: 3a]]a4u aHTPOIOJIOTHH, ATAIBI CTAHOBJICHUS H
Topmpemur: Y. JlapBuH. pa3BUTHS IPEJCTABICHUMN O IMTPOUCXOKICHUN
Tabnuywl u cxemvi: «CpaBHEHHE aHATOMUYECKHUX YEPT CTPOCHUS | YeJoBeKa. M3mararb OCHOBHBIE MTOJIOKEHUS
YelloBeKa U YeJI0BEKOOOPa3HbBIX 00€3bsH. teopun Y. JlapBuHa, KpUTUYECKHU OLIEHUBATH
Obopydosanue: cIeNKU WIA N300paXKEHUSI KAMEHHBIX OPYAUM HEHAYYHYIO HH()OPMAIIIO O TIPOUCXOKICHUH
MepBOOBITHOTO YeJIOBEeKa: KaMHU-YONEPhI, pyOuia, ckpebdia YeloBeKa.
3HaTh CHCTEMATUYECKOE TOJI0KEHUE BU/IA
Homo sapiens, nepeuncnars ero Mmophosoro-
aHATOMHUYECKHE IPU3HAKHA PA3HOTO YPOBHS
(Tum, KIacc, OTpsAI U 1p.).Y CTAHaBIUBATh
YepTHI CXOJICTBA U PA3IIUUNI YEIOBEKa U
JKUBOTHBIX.
OOBICHATD U OIICHUBATH 3HAYCHHE HAYIHBIX
3HaHUH O MPOUCXOXKICHUN YeTIOBEKa JJIs
MTOHWMAaHHSI MECTa U POJIM YEJIOBEKA B MIPHPOJIE
2.5 | ABmxKyIue cuibl JBxyue cuibl (akTopsl) aHTporioreHesa. HacneacrsenHast PackpbIBaTh cosepkaHle TEPMUHOB U TIOHSATHIMA:

(paxTopsr)
aHTpOIIOTeHe3a

W3MEHYMBOCTH M €CTECTBEHHBIN 0TOOp. OOIIeCTBEHHBIN 00pa3
KHU3HH, U3TOTOBJICHUE OPYAMNA TPYy/a, MBIILIJICHUE, PEUb.
Jemoncmpayuu:

Tabruywl u cxemvi: «CpaBHEHHE aHATOMUYECKHX Y€PT CTPOCHUS
9eJI0BEeKa U YeI0OBEKOOOPa3HbIX 00e3bsiH», «OCHOBHBIE MecTa
MAJIEOHTOJIOTUYECKUX HAXO/A0K MPEAKOB COBPEMEHHOTO
YeJIOBEKay.

Ob6opynoBanue: Mmyssiku «lIpoucxoxxaeHue yeaoBeka
(aIeOHTOIOrMYECKHE HAXOAKH)»

(bakTopbl AaHTPOIIOT€HE3a, TPYNIIOBOE
COTPYJIHUYECTBO, peUb, OPYAUIHAS
JeSTEIbHOCTbD, MTOJIUMOP(PU3M.
XapakTepHu30BaTh ABWKYIIHE CHIIBI ((PaKTOpPHI)
aHTPOTOreHe3a: OMOJIOrHYeCKre U COLUaIbHbIE,
CpaBHUBATh UX MEXy cO00i




2.6 | OcHOBHBIC cTAAUU 1 OcCHOBHBIE CTa U U BETBU BOJIIOI[UH YEIOBEKA:

IBOJIIOLIMM YEJIOBEKA aBCTPAJIONIATEKH, YenoBek ymenblii, YemoBek MpsMOXoIsIIuii,
Yenosek HeaHAepTAIbCKUM, YenoBEK pa3yMHBI COBPEMEHHOIO
tuna. Haxonku nckonaeMpIx OCTaHKOB, BPEMsI CYIIECTBOBAHUS,
00J1acTh pacpocTpaneHusi, 00bEM roJ0BHOTO MO3Ta, 00pa3
KU3HU, OPYyJUsl.

Jemoncmpayuu:

Tabnuyet u cxemvi: «OCHOBHBIE MECTa MAJICOHTOJIOTMUECKUX
HAaXOJIO0K MPEJIKOB COBPEMEHHOT'0O YEJIOBEKAY, «JlpeBHEHIINE
moau», «/Ipesuue moan», «llepBeie COBpEMEHHBIE JIIOU.
Oo6opynosanue: Myssku «lIpouncxoxaeHue yenopeka» (Or0CTbI
aBCTPAJIONIUTEKA, IMTEKAHTPOIIA, HEaHIepTajblia,
KpPOMaHbOHIIA); CJIENKU WIH U300paKeHUsI KAMEHHBIX OpyIuil
NIEpPBOOBITHOTO YEJIOBEKA: KAMHHM-YOIIIEphl, pyOuia, ckpediia

PackpsIBaTh conep:kaHre TEPMUHOB U ITOHSATUN:
aBCTPAJIONIUTEK, YEJIOBEK YMEIIbIH, YEI0BEK
IPAMOXOAIIUHI, HEaHAepTaiel], KpOMaHbOHEIL,
HEOJIMTHUYECKAs PEBOIOLNS, IEPBOOBITHOE
HUCKYCCTBO.

XapakTepHu30BaTh U CPABHUBATH MEXAY COO0i1
OCHOBHBIE CTaJIMH DBOJIIOLIMH YEJIOBEKA:
XPOHOJIOTUYECKHM BO3PACT, apeall
pacrpocTpaHeHus, 00bEM I'OJIOBHOIO MO3ra,
00pa3 KU3HU U OpyIus Tpyaa

2.7 | YenoBeueckue pacei u | 1 UYenoseueckue packl. OCHOBHBIE OOJIBIIINE PACHI: €BPOIICOUIHAS
MIPUPOTHBIC (eBpasuiickas), HETpO- aBCTPAJIOHIHAs (IKBATOpUAIIbHAS ),
aJIaTnTalliy 9eJI0BEKa MOHTOJIOUTHAS (A3MaTCKO-aMepUKaHCKasi). YepThl

IPUCIIOCOOJIEHHOCTHU NPEeACTaBUTENEH YeIOBEeUECKUX pac K
YCIJIOBHSIM CYILIECTBOBAHMS. EIMHCTBO 4€I0BEYECKUX pac.
KpuTuka connanpHOro JapBMHM3Ma U pacu3Ma.
Jemoncmpayuu:

Tabnuyer u cxemvi: «UenoBeyeckre pachl»

PackpsIBaTh conep:kaHre TEPMUHOB U ITOHSATUN:
pachl, pacoreHes, couai-IapBUHU3M, PACU3M,
METHCaIus.

XapakTepu3oBaTh U CpaBHUBATh
MPEICTaBUTEIIEH YETOBEYECKUX PaC
pacKpbIBaTh MPUYMHBI U MEXAHU3MBI
pacoreHesa, NEPEUUCIISITh U IPUBOIUTH
MPUMEPHI IPUCTIOCOOIEHHOCTH YeJI0BeKa K
YCJIOBUSIM CPEIbl, TPUMEPDI
MPUCTIOCOOUTENBHOTO 3HAYEHUSI PACOBBIX
npu3HakoB.Jloka3bpiBaTh €AMHCTBO BU1a Homo
sapiens, HAy4YHYIO HECOCTOSTETbHOCTh PACOBBIX
TEOPHUI, UJIEW COLMAIBHOTO JapBUHU3MA U
pacu3ma

Uroro yacos o teme | 9

Tema 3. OpranusmMsl 1 OKpY:KalIIas cpena




3.1

DKoJorus Kak HayKa

DKoJorus Kak HaykKa. 3aJadu ¥ pasieibl IKOJIOTHH.
MeTo1bl 3KOIOTHUECKHUX HCCIeI0BaHUM.

DKOJIOTM4ECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.
Jemoncmpayuu:

Ilopmpemui: A. I'ymbonsar, K. @. Pynbe, O. I'ekkensb.
Tabauywvl u cxemwi: kKapra «IIpupoaHbIe 30HBI 3EMITHY

PackpsIBaTh conep:kaHre TEPMUHOB U ITOHSATUN:
HKOJIOTHSI, [I0JIEBbIE HAOIIOIEHUS,
JKCIIEPUMEHTBI, MOHUTOPUHT OKPYKarOLIEN
Cpellbl, MOIETUPOBAHUE, IKOJIOTUYECKOE
MHUPOBO33PCHHUE.

Ilepeuncnars 3a1a4u dKOJIOTUH, €€ Pa3Aeibl U
CBSI3U C APYTMMH HayKaMU.

XapakTepu30BaTh METOIbI IKOJIOTHYECKUX
UCCIICIOBAHUM

3.2 | Cpenpbl oOuTaHus U Cpenbl 0OuTaHus OPraHu3MOB: BOJIHAS, HA3€MHO-BO31YIIIHAS, PackpeiBath copepikaHne TEPMUHOB U TIOHSATHH:
IKOJIOTMYECKHE [IOYBEHHAsA, BHYTPU- OPraHU3MEHHA. cpena oOuTaHMs, IKOJIOTHYECKUE (DaKTOPHI,
bakTopbl Dkonorudeckue paxtopsl. Kinaccudukaius 3K0I0ru4eckiux OMOJIOTMYECKU ONTUMYM, OTPaHUYHBAIOIIHIA

(hakTopoB: aOMOTHYECKUE, ONOTUYECKUE M AaHTPOIIOTCHHBIC. (mumuTHpYIOIU) hakTop.

JleiicTBre SKOIOrHYECKUX (PaKTOPOB HA OPTaHU3MBI. XapakTepu30BaTh YCIOBUS Cpell OOUTAHUS

Jemoncmpayuu: OpPraHM3MOB; KJIACCU(PHUIUPOBATH U

Tabnuyst u cxemovl: «Cpenbl OOUTAHUS OPTaHU3MOBY XapaKkTepU30BaTh IKOJIOTUYECKHE (PAKTOPHI:
abMoTHYECKUEe, OMOTHYCCKHUE U
aHTPOTIOTECHHBIE.
OnuceiBaTh AEMCTBUE IKOJIOTMUECKUX
(bakTOpOB HA OPraHU3MBI.
XapakTepu3oBaTh OCOOEHHOCTH CTPOEHUS U
JKU3ZHEJEATEIIBHOCTH PACTEHUH U )KMBOTHBIX
Pa3HBIX Cpell OOUTAHMS

3.3 | AGuotuyeckue AbuoTtnueckue (pakTopbl: CBET, TEMIIEPATYPa, BIAKHOCTD. PackpriBaTh conep:kaHue TEPMUHOB U TIOHATHUI:
(dakTopbl ®oronepuoansm.IIpucnocodbieHuss OpraHu3MoB K JEHCTBUIO abuotuueckue GpakTopsl, GOTONEPUOAU3M,

abnoTtnyeckux GpakTopoB. bruojgornueckue puTMsl.
Jemoncmpayuu:

Tabnuyel u cxemvi: «DOTONEPUOAUZIMY.

Jlabopamopnvie u npakmuueckue pabomoi:

JlaGopatopnas padora Ne 3 «Mopdonornyeckre 0co6eHHOCTH
pacTeHMi U3 pa3HbIX MECT OOUTAHUSY.

JlabopaTopnasi pabora Ne 4 «BiusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCa»

OMOJIOTHYECKHE PUTMBI.

AHaIM3UPOBATH JACHCTBHE CBETA, TEMITEPATYPHI,
BIIQXKHOCTH Ha OPTaHU3MbI U IPUBOIUTH
MIPUMEPHI TPUCTIOCOOICHHOCTH OPTaHU3MOB.
[TpoBoauTH OMONOTHYECKUE HAOTIOACHUS U
0(OPMITSITh PE3YJIbTATHI MPOBEIEHHBIX
HaOIIOIeHUH




3.4 | buornueckue 1 buotnueckue akropsl. Buabl OMOTHYECKHUX B3aMMO/ICHCTBHIA: PackpsIBaTh conep:kaHre TEPMUHOB U ITOHSATUN:
dakTopbl KOHKYPEHILIUS, XUITHUYECTBO, CUMOMO3 U €r0 (POPMBI. ouotuueckue (pakTopbl, XUITHUIECTBO,
[Tapa3uTusMm, Koorepanus, MyTyalau3M, KOMMEHCAIU3M [apa3sUTU3M, KOHKYPEHIIMS, MyTYyalu3M,
(KBapTHPAHCTBO, HAXJIECOHNYECTBO). AMEHCAIIU3M, HEUTPAIU3M. | CUMOMO3, KOMMEHCAIIN3M, HaXJICOHHUYECTBO,
3HaueHue OMOTUYECKUX B3aUMOAECUCTBUN JUIsl CYILIECTBOBAHUS KBapTUPAHCTBO, aMEHCAJIN3M, HEUTpAIU3M.
OpPraHU3MOB B IPUPOJHBIX COOOIIECTBAX. XapakTepu3oBaTb OMoTHdYeckue GaKTopsl U
Hemoncmpayuu: BU/Ibl B3aMMOOTHOLIEHUM MEXAYy OpraHu3Mamy;
Tabnuysl u cxemol.: «llumieBbie e MIPUBOAUTH IPUMEPHI B3AUMHOU
IIPUCIIOCOOTIEHHOCTH OPraHU3MOB.
CpaBHuBaTh MEXy OO0 BUABI OMOTHYECKHUX
B3aUMOJICVICTBUI OPraHU3MOB
3.5 | Dxonoruyeckue 1 DKOJIOTHYECKUE XAPAKTEPUCTUKHU NOMYIsuu. OCHOBHBIE PackpbiBaTh conep:kaHre TEPMUHOB U MOHSATUM:
XapaKTepUCTUKU BUA [IOKAa3aTeIH MONYJISLUHN: YNCIEHHOCTD, INIOTHOCTD, HOMYJISILMSL, YUCIIEHHOCTD, IUIOTHOCTb,
Y NOMYJISIUN POXK1a€MOCTh, CMEPTHOCTb, IPUPOCT, MUTpaLMs. JJuHaMuka POXK1a€MOCTh, CMEPTHOCTb, IPUPOCT,
YUCJIEHHOCTH MOMYJISIIUY U €€ peryJisiusl. MUTrpanus, IMHaMUKa YUCIEHHOCTU
Jlemoncmpayuu: MONYJISILUH.
Tabuyel u cxemsi: «llomynsamum», «3aKOHOMEPHOCTH POCTA XapakTepu30BaTh OCHOBHBIE IOKA3aTENN U
YUCIIEHHOCTHU MOMYNSAINUA UHDY30pUU-TY()ETbKI. 9KOJIOTUYECKYIO CTPYKTYPY HOIYJISLUU;
Jlabopamopuvie u npakmuyeckue pabomoi: IllpakTuyeckas ONMCHIBATh MEXAHU3MBI PETYIISLUU
padora Ne 2 «IToacuér mIoTHOCTH NOMYJIALMNA Pa3HbIX BUIOB YU CJIEHHOCTHU MOIYJISILIUH
pacTeHuin»
Hroro vacos o reme | 5
Tema 4. CooO1ecTBa 1 IK0JT0TrHYECKHE CHCTEMbI
4.1 | CoobuectBa 1 Coo0bmiecTBo opranu3mMoB — OuorieHo3. CTpyKTypsl 6uole Ho3a: | PackpbIiBaTh cosiep)kaHle TEPMUHOB U TIOHSATHIA:
OpraHU3MOB BHJIOBast, IPOCTPAHCTBEHHAs, Tpoduueckas (rmuieBasi). Buabr- OMOIIEHO3, PKOCUCTEMA, OMOTEOIEHO3, BUIbI-

JIOMUHAHTEI.
CBs3u B OHoIIEHO3E.

Jemoncmpayuu:

Tabnuywl u cxemol.: «Ilumessle ey, «buoneHo3: cocras u
CTPYKTYpay.

Obopyoosanue: Moenb-anTuKanus « TunmuaHbie OUOIIEHO3BI;
repOapuii «PacTurenbHbIe COOOIIECTBAY; KOJIICKITUS
«bnonenos3»

JIOMUHAHTBI, 9KOJIOTHYECKasi HUIIIA.
XapakTepu3oBaTh OMO1IEHO3 (COOOIIECTBO), €TO
BUJIOBYIO, TPOCTPAHCTBEHHYIO U TPOPHUECKYIO
CTPYKTYpBI. OOBSACHATH POITH KOMITOHEHTOB
OMoIIeHO3a B MOAJCPKAHUU €T0 CTPYKTYPHI U
CYIIIECTBOBAHHSI HA OMPECIEHHON TEPPUTOPHH.
OOBACHATH OMONOTUYECKHUI CMBICIT IPYCHOCTH
U TUCTOBOM Mo3auku. CpaBHUBATh
KOMITOHEHTHI OMOLIEHO30B, UX BHJIOBYIO,
IPOCTPAHCTBEHHYIO U TPO(PHUUECKYIO




CTPYKTYPHBI, CBA3HU MCXKAY OpraHu3MaMu
) Y

4.2 | DKOCHCTEMEBI H DKoJIoruuecKkue cucTemMsl (3kocucremMsl). [lonsarue 06 PackpeiBath coziepanre TEPMUHOB U MIOHSITUIA:
3aKOHOMEPHOCTH MX 9KOCUCTEME U OHOTeOleHO3E. HKOCHCTEMa, OMOT€0IEHO3, TPOIYLIEHTHI,
CYILLECTBOBaHUS OYHKIIMOHATBHBIE KOMIIOHEHTHI 9KOCUCTEMBI: TIPOAYLIEHTHI, KOHCYMEHTBI, PEIYIICHTHI, TPOPUICCKIEC

KOHCYMEHTBI, PEIYIIEHTHI. YPOBHHU, MHIIEBAs ENb U CETh, IKOIIOTUYECKUE
KpyroBopot BelecTB 1 MOTOK 3HEPTUU B IKOCUCTEME. MpaMu/Jibl, OMoMacca, poyKLus, CYKIIECCHUS.
Tpoduyeckue (mumieBsie) ypoBHH SKOCUCTeMBbI. [IuieBbie e | XapakTepu3oBaTh CBOMCTBA YKOCUCTEMEI (&€
u cetd. OCHOBHBIE TOKA3aTEJIN IKOCUCTEMBI: Oromacca, CIIOCOOHOCTH K JJIUTEIBHOMY
MPOAYKLHS. DKOJIOTUYECKUE MUPAMUIBI: IPOAYKIIUH, CaMONOIJIEP>KaHUI0, OTHOCUTEIBHO 3aMKHYTHIN
YHCIIEHHOCTH, OoMacchl. CBOMCTBA 3KOCUCTEM: YCTOMUHUBOCTh, | KPYrOBOPOT BELIECTB, HEOOXOAUMOCTh IMOTOKA
camoperyJsanus, pazsurue. CyKieccus. SHEPIHUN).
Jemoncmpayuu: CpaBHHMBATh TACTOUIIIHBIC U JCTPUTHBIC
Ilopmpemui: A. JIx. Tencau, B. H. Cykaués. MUILEBbIE ENH, TPOPHUUECKUE YPOBHH
Tabnuysr u cxemol: «IIpuponneie coodmectBay, «Llenu sKOcHCcTeMBI.PaznuaTe nupamMuasl MPOLyKLIHH,
MUATAHUSY, «IKOJIOTUYECKAS] TUPAMHUJIA» MAPaMUJIbl YUCIEHHOCTH U MUPAMU/IBI
o6nomaccel. CoCcTaBIIATh LIENU U CETH
nutanus.llepeuucisaTe CBONCTBA SKOCUCTEM:
YCTOMYMBOCTD, CAMOPETYJISLINS, Pa3BUTHE
(cykueccus).
OnuchIBaTh MEXaHU3M TMOJICPIKAHUS
pPaBHOBECHSI B DKOCUCTEMAX.
XapakTepu30BaTh CYKIECCHH, BBISBISATh
MPUYUHBI U 00IITHE 3aKOHOMEPHOCTH CMEHBI
HKOCUCTEM

4.3 | [Ipuponnsie [IpupoiHbIE 5KOCUCTEMBI. PackpbiBaTh conep:kanrie TEPMUHOB U MOHSATUM:

9KOCUCTEMBI DKOCUCTEMBI PEK U 03€p. BOJIHBIE 3KOCHUCTEMBI, OMOT€0IIEHO3BI,

DKocucTeMa XBOMHOI'O HIIN IMHUPOKOJHMCTBCHHOI'O JICCa.

(UTOIIIAHKTOH, 300IIAHKTOH, OEHTOC, TYMYC.




Jemoncmpayuu:

Tabauywl u cxemwvl: «IKOCUCTEMA NTUPOKOJIMCTBEHHOTO JIecay,
«DKocHucTeMa XBOMHOTIO Jieca», «bHoIleH03 BOT0EMAY.
Obopyoosanue: TepOapUH U KOJUICKIIUA PACTEHUHN U )KUBOTHBIX,
HpHHa;[nencame K pa3HBIM 3KOJOTHUYECCKUM prrIHaM OOJHOTO
BHUJA

ITpuBOIMTE NpUMEPBI IPUPOIHBIX IKOCUCTEM
cBoel MecTHOCTU.CpaBHUBAaTh HA3€MHBIE U
BOJIHBIE 3KOCHCTEMBI; OpraHU3Mbl, 00pa3yromme
pasHble Tpouueckre ypoBHU

4.4 | AHTpOIIOTE€HHBIE AHTpPOIIOT€HHBIE IKOCUCTEMBI. ATPOIKOCUCTEMBI. PackpsIBaTh conep:kaHre TEPMUHOB U ITIOHSATHMN:
9KOCUCTEMBbI YpboakocucreMsl. buonoruueckoe u X031HCTBEHHOE 3HAYEHUE | aHTPONOTEeHHAs SKOCHUCTEMA, arpO3KOCHCTEMA,
arpo3KoCcCUCTeM 1 ypOo3kocucTeM. bruopaznoobpasue kak ypOo3kocucTema, buopaznoobpasue.
¢dakTop ycroitunBocTu 3KocucteM. CoxpaHeHHe XapakTepu30BaTh arpo3KOCUCTEMBI U
OMOJIOTUYECKOTO pa3Ho0Opa3us Ha 3emIie. ypOOIKOCHUCTEMBI, 0COOCHHOCTH MX
Jlemoncmpayuu: cymecTBoBaHus. [IpuBoAUTH pUMEpHI
Tabnuywl u cxemvl: KATPOLIEHO3Y. AHTPOIOIE€HHBIX SKOCUCTEM CBOEH MECTHOCTH,
Obopydosanue: komneknus «Bpeaurenn BaxxHEUITNX OTMHCHIBATh UX BUJIOBOW COCTaB U CTPYKTYPY.
CEJIbCKOXO3SCTBEHHBIX KYIbTYP» CpaBHUBATh COCTaB U CTPYKTYPY IIPUPOIHBIX
HKOCHCTEM U arpodKOCUCTEM, arPOIKOCUCTEM U
ypOosKOocucTeM
4.5 | buocdepa — VYuenue B. U. Bepuaackoro o 6uocepe. ['panutisl, coctas u PackpriBaTh copepxaHnrue TEPMUHOB U TTOHSITUN:
rio0anbHast cTpyKTypa 6uocdepsl. JKruBoe BemecTBoO 1 ero (yHKIIHH. onocdepa, KHBOE BEIIECTBO, THHAMHYECKOE

JKOCHCTEMA 3EMIIU

OcobenHoctu 6uocheps! Kak ri100albHON SKOCUCTEMBI.
JlunamMuueckoe paBHOBeCHE U oOpaTHas CBsI3b B Onocdepe.
Hemoncmpayuu:

Ilopmpemui: B. 1. BepHaackuii.

Tabnuyer u cxemsui: «O01Iast cTpyKTypa Ouocheps»,
«Pacnipoctpanenue xu3Hu B 6nochepe», «O30HOBBIN IKpaH
o6uochepn»

paBHOBecue. OuenuBats Bkiag B. H.
BepHajackoro B co3gaHue yuyeHus o
ouocdepe.Xapakrepu3oBarh cocTaB Ouochepsl,
(GYHKIIMM KUBOTO BellecTBa 6nochepsl u
ornpenensTh (Ha KapTe) 00J1acTH ero
HauOobIIero pacnpocrpanenus. [IpuBoauts
IPUMEPBI MPOSBICHUS (PYHKIIUN )KUBOTO
BelecTBa Ouocdepnl, OMOTeOXMMUIECKOM
JIESITENIbHOCTH uenoBeka. [lepeuncsrs
0COOEHHOCTH OMocdephl Kak TI00aTbHON
HKOCUCTEMBI 3EMIIH




4.6 | 3akOHOMEPHOCTHU 1 KpyroBopoTsI BemecTB 1 OMOre0OXUMHUECKUE LIUKIIBI 2JIEMEHTOB | PackpeiBaTh copepikaHue TEPMUHOB M TOHATHI:
CYLIECTBOBaHMSI (yraepona, a3orta). LIEJIOCTHOCTh OHOC(EPBI, KPYyTOBOPOT BELECTB,
o6uocdepsr 3onanbHOCTh 6oCchepsl. OCHOBHBIE OMOMBI CYIITH. OMOTeOXUMHUYECKUE IUKJIIBI DJIEMEHTOB,

Jemoncmpayuu: 30HAJILHOCTB Onocdepsl, 6MoMbl. OnMchIBaTH

Tabruywr u cxemsvi: «KpyroBopot yriepoja B 6uocgeper, KPYrOBOPOT BEIIECTB, OMOTCOXMMHUYECKHE

«KpyroBopot a3oTa B mpupoje» LUKJIBI a30Ta U yriiepoaa B Guocdepe.
OOBSACHATH MPUYHHY 30HATBHOCTH OHochepsl.
[TepeuncnsTh U XapakTepU30BaTh OCHOBHBIE
OMOMBI cymu 3emin

4.7 | YenoBeuecTBo B 1 YenoeuecTBo B 6Mochepe 3eMinn. AHTPOIIOreHHbIE U3MEHEHUsT | PackpbIBaTh cofepxaHue TEPMUHOB U MOHITHI:

ounochepe 3emn B Omocdepe. [11odaBHBIC YIKOIOTHYSCKHAE TTPOOIICMEI. AHTPOIIOTCHHBIC U3MEHEHUS, YKOJIOTUYECKUM
Jemoncmpavuu: KPH3HC, I1100abHbIe TPOOIEMBI.
Tabnuywt u cxemsi: «[IpuMepHbIE aHTPOTIOTEHHBIC BO3ICHCTBHS | XapaKTepru30BaTh OMOCHEPHYIO POJIh YEIIOBEKA.
Ha NpUpoay», «BaxkHelIne UICTOUHUKH 3arpsi3HeHMst Bo3ayxa U | [IpuBoauTh NpuMepbl aHTPOIOTEHHBIX
IPYHTOBBIX BOJ», «llouBa — BaskHeNIIasl COCTaBIAIOIIA u3MeHeHni B onocdepe. OnieHnBaTH
o6uochepnl», «PakTopsl Aerpagannu no4By, «llapHukoBsIit HOCJIE/ICTBHS 3arpsi3HEHUS BO3YILIHOM, BOJTHOM
ahdexT», «DPaKTOPHI paAHMOAKTHBHOTO 3arpsI3HEHNUS OMOC(ephl»; | cpelbl, U3AMEHEHHUS KIIMMaTa, COKPAIICHUS
Kpacnas knura PO, n3o0pakeHust oxpaHseMbIX BUI0B pacTeHUl | OuopazHoobpaszusi.
Y )KUBOTHBIX ®opmynupoBaTh COOCTBEHHYIO ITO3UIHIO 110
OTHOILEHHIO K I100aJIbHBIM U PErHOHATBHBIM
HKOJIOTHYECKUM Tpo0IeMam, apryMeHTHPOBATh
CBOIO TOUKY 3pEHHUS.
4.8 | CocymiecTBOoBaHHE 1 CocymecTBoBaHUE PUPOJIBI U UenoBedecTBa. CoxpaHeHne PackpbIBaTh cosepkaHle TEPMUHOB U TIOHSATHIA:
PUPOJIBI U O01opa3zHo00pa3us Kak OCHOBA YCTOMUMBOCTH OHMOC]EpHI. paloHaIbHOE IPUPOIONOIb30BAaHUE,
YeJI0BEeYeCTBA OcHoOBa palOHAJILHOTO YIIPaBJIEHHs IPUPOIHBIMU PECYPCaMU M | YCTOMUUBOE Pa3BUTHE, KOIBOJIOLUS.
WX UCTOJb30BaHue. JlocTIKeHNs OMOJIOTHY M OXpaHa IpUPOAbl. | XapaKTepr30BaTh PAllMOHAIBHOE
Jemoncmpayuu: UCIIOJIb30BaHUE NIPUPOTHBIX PECYPCOB;
Tabnuyer u cxemvi: «brnocdepa u 4emoBex» OCHOBHBIE TTOJIOKEHUS KOHIIETIIIHN
YCTOMYUBOTO Pa3BUTHS

Htoro gacos mmo teme | 9

PesepBHOE Bpems 2

OBUIEE 34

KOJIMYECTBO I10

ITPOTPAMME




Y4eOHO-MeTOoANYeCKNH KOMIUIEKT U pecypchl
Juis yunrens:

Metoanyeckue mocoous

Jast ygyammxest:

Yueonuku: buonorus. O6mas 6uosnorusi. bazoserit yposens. 10 kimacc. B.M. CuBornasos, 1.b. Aradonosa, E.T.3axapoBa
Buonorus. O6mas 6uonorusi. basossiii yposens. 11 knacc. B.W. Cusornazos, .b. Araponona, E.T.3axaposa

HNuTepHeT-pecypesl

http://www.floranimal/ru O pacTeHHsSIX 1 KUBOTHBIX.
http://obi.img/ras/ruba3a 3HaHwuii 110 OMOJIOTHUHU YEITOBEKA.
http://learnbiology/narod.ru u3yyaem GHOJIOTHIO.
www.ege.edu.ru , www.fipi.ru moaroroska k EI'D u T'A.
http://school-collection.edu.ru/) «Emunas xomrekius L{uppopbix O6pa3zoBarenbHbIX PecypcoBy
http://www.fcior.edu.ru/
Www.bio.1september.ru — razera «buonorus»
Www.bio.nature.ru — HayuHbIe HOBOCTH OHOJIOTHI
www.edios.ru — Dii1oc — HEHTP AUCTAHIIMOHHOTO 00pa30BaHuUs
www.km.ru/education - yueGHbIe MaTepHalisl 1 clioBapu Ha caiite «Kupuiut u Medomuii»
http://video.edu-lib.net — yue6nbie GpumbmbI
12.  http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm. - TlTonOopka HHTEpHET-MaTEPUAIOB JUIs yYUTeIel OUOIOTHH TI0 Pa3HbIM OHOJIOTHYECKUM
JACIIUATUTHHAM.
13.  http://charles-darvin.narod.ru/ - DnektpoHHbie Bepcuu npousseneHuii U. Jlapsuna.
14. http://www.l-micro.ru/index.php?kabinet=3. - Tadopmarius o mKOIEHOM 000pyI0BaHHH.
15.  http://www.www.wwi.ru BcemupHBIii (OHA AUKOH TPUPOJIBL.
16. http://fns.nspu.ru/resurs/nat/pedpract.php B momoiis yunTento OHoIoruu
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https://www.google.com/url?q=http://www.floranimal/ru&sa=D&source=editors&ust=1672860333060813&usg=AOvVaw3ybvTRQVaOl8jhVhMaPQUA
https://www.google.com/url?q=http://obi.img/ras/ru&sa=D&source=editors&ust=1672860333061134&usg=AOvVaw1ybJhb8VARYFaniZCivqDo
https://www.google.com/url?q=http://learnbiology/narod.ru&sa=D&source=editors&ust=1672860333061428&usg=AOvVaw1lZm2SaFv9GMr0Un_E4z4A
https://www.google.com/url?q=http://www.ege.edu.ru&sa=D&source=editors&ust=1672860333061783&usg=AOvVaw3cl-bmjO3clbBKIg9nt4qN
https://www.google.com/url?q=http://www.fipi.ru&sa=D&source=editors&ust=1672860333062123&usg=AOvVaw2__45-AUYwjpLKZfSsFsUN
https://www.google.com/url?q=https://infourok.ru/go.html?href%3Dhttp%253A%252F%252Fschool-collection.edu.ru%252F&sa=D&source=editors&ust=1672860333062691&usg=AOvVaw2S5_u57liDmIB5jjArV4Bl
https://www.google.com/url?q=https://infourok.ru/go.html?href%3Dhttp%253A%252F%252Fwww.fcior.edu.ru%252F&sa=D&source=editors&ust=1672860333063332&usg=AOvVaw0dU2cl4OgjG30n-tkWqTEk
https://www.google.com/url?q=https://infourok.ru/go.html?href%3Dhttp%253A%252F%252Fwww.bio.1september.ru%252F&sa=D&source=editors&ust=1672860333063861&usg=AOvVaw09Welf74QSuUyrZWzP1oz2
https://www.google.com/url?q=https://infourok.ru/go.html?href%3Dhttp%253A%252F%252Fwww.bio.nature.ru%252F&sa=D&source=editors&ust=1672860333064416&usg=AOvVaw2f33aOLQ3axD6ugy55Ys_J
https://www.google.com/url?q=https://infourok.ru/go.html?href%3Dhttp%253A%252F%252Fwww.edios.ru%252F&sa=D&source=editors&ust=1672860333064943&usg=AOvVaw3SnxUdTB_HueGuRISNZNjD
https://www.google.com/url?q=https://infourok.ru/go.html?href%3Dhttp%253A%252F%252Fwww.km.ru%252Feducation&sa=D&source=editors&ust=1672860333065476&usg=AOvVaw3e7PyG1aG-SZILWHdIfTNs
https://www.google.com/url?q=https://infourok.ru/go.html?href%3Dhttp%253A%252F%252Fvideo.edu-lib.net%252F&sa=D&source=editors&ust=1672860333066024&usg=AOvVaw3nCQgjsS_7c1i1-mLqvcMv
https://www.google.com/url?q=https://infourok.ru/go.html?href%3Dhttp%253A%252F%252Fwww.gnpbu.ru%252Fweb_resurs%252FEstestv_nauki_2.htm&sa=D&source=editors&ust=1672860333066425&usg=AOvVaw1c-X_g8lGa2CKTzx5-zoVd
https://www.google.com/url?q=https://infourok.ru/go.html?href%3Dhttp%253A%252F%252Fcharles-darvin.narod.ru%252F&sa=D&source=editors&ust=1672860333066777&usg=AOvVaw3NlLikDsgg_gwdgZSrGCtP
https://www.google.com/url?q=https://infourok.ru/go.html?href%3Dhttp%253A%252F%252Fwww.l-micro.ru%252Findex.php%253Fkabinet%253D3&sa=D&source=editors&ust=1672860333067125&usg=AOvVaw3Vf4zXdRMEJs9_PbY37jWM
https://www.google.com/url?q=http://www.www.wwf.ru&sa=D&source=editors&ust=1672860333067427&usg=AOvVaw0ahyQSeTgrmQa5-KrM2p-7
https://www.google.com/url?q=http://fns.nspu.ru/resurs/nat/pedpract.php&sa=D&source=editors&ust=1672860333067739&usg=AOvVaw34Bg9FhwlRMSP8Q8CTUD6V
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