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PABOUAS [TPOFPAMMA CPEJIHEIO OBILETO OFPA30BAHMS
buosorus

0a30BbIi YPOBEHD

(mms 10—11 kimaccoB 0Opa3oBaTEIbHBIX OPTaHU3AIIN)
Konn4yecTBo yacoB nmo yueonomy miany: 10, 11 xnaccel — 34 gaca B roz, 1 yac B Hezemnro

YuyeOuunkm:

10 xmacc buonorusa. bazoBwiii ypoBenp Ilaceunuk B.B., Kamenckuii A.A., Py6moB A.M. u ap. /Ilog pen. Ilaceunuka B.B.// OAO
"N3narensctBo "[IpocBemenne”,2023ron

11 xnacc buonorus [Taceunuk B.B, IlIsenos I'.I"., Epumosa T.H./mox pen. [Taceunuka B.B.// OAO "U3narensctBo "IIpocemienne”,2019roz.

PaccmoTpena Ha 3acenqanun MO yunTeneil TyMaHUTapHOTO U €CTECTBEHHOHAYYHOTO ITUKJIA

[Tpotokom Ne 3.1 ot « 21 »mapra 2023.
IIpencenarens MO XKypasnesa C.P.
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[Tpu pa3zpaboTke JaHHOH MPOTpaMMBbl TECOPETHIECKYIO OCHOBY JIJISl ONIPEACIICHUS TIOJX0A0B K (POPMHUPOBAHUIO
coJiepkaHusl yueOHOTo TpeamMeTa « bBHoIorusy cocTaBmiIn: KOHIENTYaIbHbIE MOoI0xkeHus CTaHaapTa 0 B3auMOOOYCIOBICHHOCTH
TeJIel, COJIepyKaHUs, PE3yJIbTaTOB 00yUeHUs M TpeOOBaHUH K YPOBHIO TIOJITOTOBKHU BBIITYCKHUKOB, TIOJIOKEHHUST 00 OOIIHX IIEJIAX
U TIPUHITUIIAX, XapaKTePU3YyIIUX coBpeMeHHoe coctosiHre cructeMbl COO B Poccuiickoit denepanun, a TakKe MOJIOKESHHS O
cnenuduke Ononoruu, e€ 3HaYCHUH B TTO3HAHUH KUBOH MPUPOBI M 00ECTICUSHUH CYIIIECTBOBAHUS YEIIOBEYECKOTO OOIIECTRA.

B mporpamme yue6Horo mpenmera «buomorus» (10—11 kmaccel, 6a30BbIi YPOBEHB) peai30BaH MPUHITUTI
MIPEEMCTBEHHOCTH B M3YUCHHUH OHOJIOTHH, OJaroaaps 4eMy B HEH MpocMaTpUBaEcTCsl HAIIPABICHHOCTh HAa Pa3BUTHE 3HAHUM,
CBSI3aHHBIX C (POPMUPOBAHUEM E€CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUS, IEHHOCTHBIX OPUEHTALIMNA JTUUYHOCTH, FIKOJIOTUYECKOTO
MBIIICHUS], TPEICTABICHHUN O 3J0pOBOM 00pa3e )KU3HU U OEpEeXHBIM OTHOIIIEHUEM K OKPY KaIOLIei MPUPOIHON Cpene.

B mporpaMMe yneneHo BHUMaHUE HCIIOIb30BAHHIO TIOJTYUCHHBIX 3HAHUH B MIOBCEAHEBHOW KU3HU JIJISI PEIICHISI
MPHUKJIATHBIX 337249, B TOM YHCIIe: TPOQUIaKTUKN HACIICICTBCHHBIX 3a00JICBaHHIA YEITOBEKA, MEIUKO-TEHETHUECKOTO
KOHCYJIbTUPOBaHUs1, 000CHOBAaHUS IKOJOTUYECKH 11€JIeCO00pa3HOro MOBEIEHUS B OKPYKatOIIe MPUPOJIHON cpesie, aHanu3a
BIUSTHUS XO3AHCTBEHHOM JIEATEIBHOCTH YEIOBEKa Ha COCTOSTHUE MMPUPOIHBIX U NCKYCCTBEHHBIX 3KocucTeM. O0ecneunBaet
YCIIOBUS JJIsl PEIICHUS] OJTHOM M3 aKTyaJIbHBIX 3a/1a4 MKOJIHHOTO OMOJOTHYIECKOT0 00pa3oBaHus, KOTOpas Mpeaoiaraet
dbopMupoBaHNE y 00YJarOIIMXCSl CIOCOOHOCTH aJanTHPOBATHCS K M3MEHEHUSM TMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO
MUpa.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA «bUOJIOI' U51»

VYyeonslii npenmet «buosnorus» B cpenHeM o011ieM 00pa3oBaHUM 3aHUMAET BakHOE MecTo. OH oOecrieunBaeT
dbopMupoBaHHEe y 00YJarOIIMXCs MPECTABICHNH O HAYYHOW KapTHHE MHPA; pacIIUpseT U 0000IIaeT 3HaHUS O KUBOH MPUPOJIE,
e€ OTIIMYUTENBHBIX MTPU3HAKAaX — YPOBHEBOW OPTaHM3AIMU U IBOJIOLWH; CO3/IaET YCIOBHS JIsi: TO3HAHUS 3aKOHOB KUBOM
npupoibl, popmMupoBaHUs PYHKIIMOHATHHON TPAMOTHOCTH, HABBIKOB 3JJ0POBOT0O U 06€30MacHOro 00pasa *KU3HHU, IKOJIOTHIECKOTO
MBIIIJICHHS, IEHHOCTHOTO OTHOIIEHUS K )KHBOU MIPHUPOJIC U YETIOBEKY.

Bonbioe 3HaueHne yaeOHBII peaMeT « BHoJIOTHs» UMEET TakKe JIUTS PEeIICHUS BOCITUTATEIBHBIX U Pa3BUBAIONIUX 33149
CpemHero o0mero oopa3oBaHus, COIMATU3AIUN 00 YIAFOIITIXCS.

W3ydeHne OMOI0THU 00eCTIeunBaeT YCIOBHS I POPMUPOBAHUS UHTEIICKTYaTbHBIX, KOMMYHUKAIIMOHHBIX U
WH(POPMAIMOHHBIX HABBIKOB, 3CTETUYCCKON KYJIBTYPBI, CIIOCOOCTBYET WHTETPAITUN OMOJIOTHYECKUX 3HAHHUH C TIPEICTABICHHSIMH
U3 IPYTUX Y4EeOHBIX MPEIMETOB, B YaCTHOCTH, (DU3UKU, XUMUU U Teorpadum.



OTt60p conepxanust yueOHOro npenmera «bruonorus» Ha 0a30BOM YPOBHE OCYIIECTBIIEH C TTO3UIIMMA
KyJIbTYPOCOOOPa3HOTO MOJIX0/1a, B COOTBETCTBUH C KOTOPBIM 00yYaronIuecs JOJIKHbI OCBOUThH 3HAHUS U YMEHUS, 3HAYUMBIE JIJIs
(dbopmupoBaHUs 00IIEH KYJIbTYphI, ONPEACIISIONINE aIeKBaTHOE MTOBEJICHHUE YEJIOBEKa B OKPY KaIOIIeH MPUPOIHOM Ccpeie,
BOCTpeOOBaHHbIE B IOBCEAHEBHOM JKU3HU U MPAKTUYECKOU JIEATETLHOCTH.

Oco0oe MecTo B 3TOM CUCTEME 3HAHUI 3aHUMAIOT AJIEMEHTBI COJIEpKAHUs, KOTOPBIE CIIY>KaT OCHOBOM 17151 (hOpMUPOBAHUS
IIPEJCTABJICHUN O COBPEMEHHOMN €CTECTBEHHO-HAYYHOU KapTUHE MUPA U LICHHOCTHBIX OPUEHTALMAX JINYHOCTH,
CIIOCOOCTBYIOIIUX TYMaHU3AIMKU OMOJIOTHYECKOTO 00pa30BaHMS.

HEJN YYEBHOI'O IPEJMETA «bUOJIOT'USI»

Lens nzydyenus: yueoHoro npeamera «buonorus» Ha 6a30BOM ypOBHE — OBJIaJIcHUE O0yUaIOIIUMHUCS 3HAHUSIMH O
CTPYKTYPHO-(DYHKITMOHAJILHON OpraHU3alliy )KUBBIX CUCTEM PA3HOT0 paHTa U MPUOOpPETEHUE YMEHHUM UCTIOJIb30BaTh 3TH 3HAHUS
JUTSI TPAMOTHBIX JIEUCTBHM B OTHOIIEHUH OOBEKTOB KUBOM MPUPOJIBI U PELICHUS PA3INYHbBIX )KU3HEHHBIX MTPOOJIEM.

3AJJAYA YYHEBHOI'O ITPEIMETA «BUOJIOT U5

-OCBOCHHME 00YYaIOIMMUMUCS CUCTEMbI 3HAHUM O OMOJIOTHYECKUX TEOPUSX, YUCHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX,
TUIOTE3aX, MpaBUiIax, CIy>KalluX OCHOBOM JJis1 (JOpMHUPOBAHUS MPEJCTABICHUI O €CTECTBEHHO-HAYYHOU KapTHUHE MUPA; O
METOJIaX HAy4YHOT'O MO3HAHUS; CTPOCHUH, MHOTOO0Opa3uH U OCOOEHHOCTSX KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aluu;
BBIJIAIOIINXCS] OTKPBITUSIX U COBPEMEHHBIX HCCIIEOBAaHUAX B OUOJIOTUH;

— ¢opMupoBaHUe y 00y4aIOIMMUXCsl MO3HABATENIBHBIX, MHTEIJIEKTYaIbHBIX M TBOPUECKUX CITIOCOOHOCTEH B IIpoiiecce
aHajM3a JaHHBIX O MYyTSIX Pa3BUTHS B OMOJIOTUU HAYYHBIX B3IJISIIOB, UIEH U MOJIXOA0B K U3YUECHHIO KUBBIX CUCTEM Pa3HOTO
YPOBHS OpraHU3alNK;

— CTaHOBJIEHHE Yy 00Oy4Jaromuxcst o0uiel KyabTyphbl, PYHKIIMOHATBHONW IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U
OLICHUBATH SIBJICHUS OKPYKAIOIIET0 MUPA KUBOW MPUPOIbI HA OCHOBAHWM 3HAHWM U OIIBITA, ITOJYYECHHBIX IIPU U3YUYCHUH
OnoJoruy;

— ¢opMupoBaHUEe Y 0O0OYYAIOIMIUXCS YMEHUIN WILTFOCTPUPOBATh 3HAUEHUE OMOJIOTHYECKUX 3HAHUN B MPAKTUYECKOM
NESATEeIbHOCTH YeJIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTHH U arpOoONOTEXHOJIOTHA;

— BOCIIUTaHHE YOEKIEHHOCTU B BO3MOXKHOCTH MTO3HAHUS YEJIOBEKOM JKUBOM MPUPOIbI, HEOOXOAUMOCTH OEPEKHOTO
OTHOIIICHUS K HEM, COOIIOIEHUS] ITUYECKUX HOPM TIPU MPOBEACHUN OMOJIOTHYECKUX UCCIICIOBAHMIA;



— OCO3HaHHUE LIEHHOCTH OMOJOTUYECKUX 3HAHUU ISl TIOBBIIIIEHUS] YPOBHS AKOJIOTHYECKON KYJIbTYpbl, AJ11 POopMUpOBaHUS
HAy4YHOT'O MUPOBO33PECHUS;

— MPUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHUHN B MMOBCEHEBHOM KM3HU JJISI OLIEHKHU MOCIIEACTBUN CBOEH
JESTEIBHOCTH 110 OTHOIICHUIO K OKPY’KAIOIIeH cpejie, COOCTBEHHOMY 3710pPOBbIO; 00OCHOBAHHUE U COOJIIOACHUE MEP
npoUIaKTHKU 3a00JIeBaHU.

MECTO YYEBHOI'O TIPEIMETA «BUOJIOT'US» B YYEBHOM IIJIAHE

B cucrteme cpeanero obuiero oOpazoBanust «buonorus», nydyaemas Ha 6a30BOM YpOBHE, ABJISIETCS 0053aTEIbHBIM
y4eOHBIM IPEIMETOM, BXOJIAIIMM B COCTaB MPEAMETHON 00pa3oBarenbHON 001acTH « ECTeCTBEHHBIE HAYKWY.

VY4eOHbIM IJIaHOM Ha €€ M3y4YeHHue OTBEACHO 68 yueOHbIX yacoB, o 1 yacy B Hepenmo B 10 u 11 kmaccax cOOTBETCTBEHHO.
[IpeaycMOTpeHHBIN ITPU 3TOM PE3EPB CBOOOTHOTO yUEOHOT0 BPEMEHU PEKOMEHIYETCS UCIIOJIb30BaTh JJI [IOBTOPEHHUS U
3aKperUICHHs MaTepuaia, a Takxke pedIeKCHH.

HNJIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA YYEBHOI'O ITPEJMETA «bUOJIOT'US»

Cornacao @I'OC COOQO, ycTaHaBiIMBatOTCs TpeOOBaHUS K pe3yIbTaTaM OCBOCHHS 00yUYarOIIMMUCS IPOrPaMM CPEIHETO
oO1ero 00pa3oBaHus: JIMYHOCTHBIM, METAIIPEAMETHBIM U MTPEAMETHBIM.

JIN4YHOCTHBIE pe3yabTaThI

B cTpyKType NTMUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS NIpeaMeTa «bHoIorus» BbIIENEHbI CIEAYIONINE COCTABIISIONINE:
OCO3HaHUE 00YUYaIOIUMUC POCCUNCKON MPAKJAHCKON UAEHTUYHOCTH — FOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSATEIbHOCTH U
CaMOOTIPEAENICHUIO, Haauyue Momusayuyu K 00y4eHuIo OUOJIOTUY; YelleHanpasieHHoe paseumiue BHYTPEHHUX YOSKICHUM
JMYHOCTH Ha OCHOBE KJII0U€BbIX YEeHHOCMeEl U UCOPUYeCcKUX mpaouyull pa3BUTHs OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCHIb U
cnocobHocmb 00YUaIOLUXCs PYKOBOJCTBOBATHCS B CBOEH J1€ATEIBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMHU, IPUCYILIUMU
cUCTeME OMOJIOTHYECKOTO 00pa30BaHUs; Haluyue IKOJI02U1ecK020 NPasoCco3HanUs, ClIOCOOHOCTH CTaBUTh LIETH U CTPOUTH
KU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUS Y4eOHOT0 npeaMeTa «bruoorusy» N0JKHBI OTpaXaTb TOTOBHOCTh U CHIOCOOHOCTh
00y4JaroInuxcsi pyKOBOJACTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH MO3HUIINEH JTNYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTAITUH,
MO3UTUBHBIX BHYTPECHHUX YOEXKIEHUN, COOTBETCTBYIOIIUX TPAJAULIMOHHBIM HEHHOCTSM POCCUICKOr0 00IIeCTBa, PAaCIIMPEHNE
’KU3HEHHOI'O ONBITA U ONBITA JEATEIBHOCTH B POLECCE PEATM3ALMHI OCHOBHBIX HAIlPaBJIEHUN BOCIIUTATENBHON JEATEIBHOCTH, B
TOM YHCJIE B YaCTH:



1.I'paskaaHCcKOro BOCIUTAHMS

— c(hOpPMHUPOBAHHOCTD IPAXKAAHCKOM IMO3UIIMN 00YUYaIOIIErocs Kak aKTUBHOTO M OTBETCTBEHHOI'O UJieHA POCCUHCKOTO
00IIIeCTBA;

--0CO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX IIPaB U 0053aHHOCTEH, YBaXKEHUE 3aKOHA 1 TTPABOIIOPSIKA;

— TOTOBHOCTh K COBMECTHOM TBOPUYECKOM JNESITEILHOCTH IIPH CO3/IaHUM YUEOHBIX MPOEKTOB, PEIICHUH YUEOHBIX U
MO3HABATEIbHBIX 3a]1a4, BBIIIOJIHEHUH OMOJIOTMYECKUX IKCIIEPUMEHTOB;

— CIOCOOHOCTH OMPEIEATh COOCTBEHHYIO MTO3UITUIO IO OTHOIICHHUIO K SIBIICHUSAM COBPEMEHHOM JKM3HU U OOBSICHATH €€;

— YMCHHUE YYHUTHIBATh B CBOMX JICUCTBUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aUMOICHCTBUS JIIOJISH ¢ pa3HBIMHU
yOXKICHUSIMHU, KYJIbTYPHBIMHU IIEHHOCTSIMU U COITUATILHBIM TTOJI0KCHHUEM;

— TOTOBHOCTbH K COTPYJHHUYECTBY B IMPOIIECCE COBMECTHOTO BBIMOJHECHHS YU€OHBIX, O3HABATEIBHBIX U UCCIICIOBATEIIBCKUX
3a/1a4, YBOKUTEIIBHOE OTHOIIIEHNE K MHEHHIO OTIITOHEHTOB MPH 00CYKISHUH CIIOPHBIX BOIIPOCOB OMOJIOTHUECKOTO COACPKAHUS;
— IFOTOBHOCTh K TYMaHUTApPHOW U BOJIOHTEPCKOU NEATEITLHOCTH.

2. IIaTpHOTHYECKOT0 BOCIIMTAHMS

— c(hOpMHUPOBAHHOCTb POCCUUCKOMN TPAXKIAHCKON UACHTUYHOCTH, MATPUOTU3MA, YBAXKEHUS K CBOEMY HapOJy, YyBCTBa
OTBETCTBEHHOCTH nepea PoauHoON, ropaoCTH 3a CBOM Kpal, CBOro Po/iHy, CBOM A3bIK U KYJIbTYPY, IPOIILIOE U HACTOSILIEE
MHOTOHAllMOHAaJbHOTr0 Hapoaa Poccnu;

— LIEHHOCTHOE OTHOIIECHUE K NPUPOJIHOMY HACJIENIO U MAMSATHUKAM MPUPOIBI; JOCTUKEHUSIM Poccun B HayKe, UCKYCCTBE,
CIIOPTE, TEXHOJIOTHUSIX, TPYE;
— CIOCOOHOCTh OLICHUBAThH BKJIA]] POCCUMCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTUE OMOJIOTUH, TOHUMAHKE 3HaYEHUsI OMOJIOTUH
B IMO3HAHWHU 3aKOHOB MPUPO/IbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTRA;

— ujehHas yoexxAEHHOCTh, TOTOBHOCTh K CITY>KeHHI0 OTEUECTBY M €T0 3alllUuTe, OTBETCTBEHHOCTh 3a €ro CyIb0y.

3. JlyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHHUSA:
— OCO3HAHHUE AYXOBHBIX LIEHHOCTEW POCCUMCKOTO HAPOa;
— c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;
— CIOCOOHOCTh OLICHUBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIC PEIIEHNUS, OPUEHTUPYSICh Ha MOPaIbHO-HPABCTBEHHBIE HOPMBI
U 1IEHHOCTH;

— OCO3HaHME JTUYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO;



— OTBETCTBEHHOE OTHOIIIEHHUE K CBOUM POJIUTEIISIM, CO3JJaHUIO CEMbH Ha OCHOBE OCO3HAHHOTO MPUHATHS LIEHHOCTEH CEMENHOM
’KU3HU B COOTBETCTBUU C TpaIULIUIMHU HapoaoB Poccuu.

4. JCcTeTHYeCKOro BOCIIUTAHMS:

— 3CTETUYECKOE OTHOLIEHUE K MUPY, BKJIIOYAsi ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPUECTBA, CIIOPTa, TPY/a,
OOIIIECTBEHHBIX OTHOIIICHHI;

— MOHUMAaHKUE SMOIMOHAIIBHOTO BO3IEUCTBUS )KMBOUW MPUPOJIBI U €€ IIEHHOCTU; — FOTOBHOCTb K CAMOBBIPKEHUIO B Pa3HBIX
BHJIaX UCKYCCTBA, CTPEMJICHHUE MPOSBIISTH KAUECTBA TBOPUECKON JTUYHOCTH.

S. Pu3n4ecKoro BOCIUTAHUA:
— MOHUMAaHKE U PeATU3aIus 3I0POBOr0 U OE30MacHOT0 00pa3a *KU3HHU (3I0pOBOE MTUTAHUE, COOTIOICHUE TUTUEHUYECKUX
MpaBuJI U HOPM, cOaTaHCUPOBAHHBINA PEXKUM 3aHATUN U OTJIbIXA, PETYIIsIpHAs (PU3NUYECKasi aKTUBHOCTD), OEpEkKHOTO,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3UYECKOMY U NICUXUYECKOMY 3710POBBIO;
— MOHUMAaHKE [IEHHOCTHU MIPaBUJI MHIUBUIYAIBHOTO U KOJUIEKTUBHOTO O€30MaCHOT0 MOBE/ICHUS B CUTYAIUsIX, YTPOKAIOITUX
3I0POBBIO U KU3HH JIIO/ICH; — OCO3HAHUE MOCJECACTBUN U HEPUSITUE BPEIHBIX MPUBBIUEK (YIIOTPEOICHUS aTKOT0JIs,
HAapKOTUKOB, KYpPEHHUSI).

6. TpynoBoro Bocnuranusi:
— TOTOBHOCTb K TPY/ly, OCO3HAHUE LICHHOCTH MacTepPCTBA, TPYAO0JIIO0UE;
— TOTOBHOCTbh K aKTUBHOM JIEATEIbHOCTU TEXHOJIOTUUYECKON U COLIMAIbHOW HANPaBJIECHHOCTH, CIOCOOHOCTh MHUIITUUPOBATb,
MJIAHUPOBATh U CAMOCTOSITEILHO BBITIOJIHAThH TAKYIO A€ TEILHOCTD;

— MHTEpEC K pa3inuHbIM cepam mpodeccroHaIbHON AeATeIbHOCTH, YMEHHUE COBEPILIaTh OCO3HAHHBIN BHIOOP Oyayiiei
npodeccuu ¥ peain30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TJIAHBL;

— TOTOBHOCTh M CLIOCOOHOCTH K 00pa30BaHUIO M CaMOOOpPa30BaHUIO HA TIPOTSHKEHUHU BCEH KU3HU.

7. IKOJIOTrH4eCKOr0 BOCIIUTAHUS:

— IKOJIOTUUYECKH I1eJIeco00pa3HOe OTHOIIEHUE K IPUPO/Ie KaK UICTOUYHUKY JKM3HU Ha 3eMiie, OCHOBE €€ CYIIIECTBOBAHUS;

— TIOBBIIICHUE YPOBHS IKOJIOTUUECKOUN KYIbTYphI: IPUOOPETEHUE OMbITA INIAHUPOBAHUS TTOCTYIKOB U OLIEHKH WX BO3MOKHBIX
MOCJIEACTBUM ISl OKPYKAIOIIEH CPeibl;

— OCO3HaHHUE II100aILHOTO XapaKTepa YKOJIOTHYECKUX MPOOJIeM U MyTeH UX PEIICHMUS;



— CIIOCOOHOCTh UCIOJIB30BaTh NPUOOpETaEMbIE IPU U3YUEHUN OMOJIOTUH 3HAHUS U YMEHHUSI IIPU PELIEHUH ITPOOIIEM, CBA3aHHbIX
C pallMOHAJILHBIM ITPUPOIONOJIB30BaHUEM (COOIIIOIEHUE PABUJI IOBEJCHUS B IPUPOJIE, HAIIPABJIEHHBIX HA COXPAaHEHHE
paBHOBECHSI B DKOCUCTEMAX, OXPAaHy BUJI0B, KOCUCTEM, OUOCheEpHI);

— aKTHBHOE HENPUATUE JAEUCTBUMN, IPUHOCSILIUX BPE]] OKPYKaIOLIEH IPUPOJHON cpelie, YMEHUE IIPOTHO3UPOBATH
HEOJAarONpUSITHBIE KOJIOTHUYECKUE MTOCIIEACTBUS NPEAIPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATh UX;

— HaJM4YKe Pa3BUTOrO SKOJIOTMUECKOTIO MBIIIIEHHMS, SKOJIOTMYECKOHN KYJIbTYpBl, ONbITA 1€ATEIbHOCTH KOJIOTHYECKON
HaIIPaBJIECHHOCTH, YMEHUS PYKOBOJICTBOBATHCSI UMH B [IO3HABATEIbHON, KOMMYHUKAaTUBHOM M COLIMAJILHON MPAKTUKE,
TOTOBHOCTH K YYaCTHIO B IIPAKTUYECKOMN JEATEIBHOCTH IKOJIOIMYECKON HAPABIEHHOCTH.

8. IlleHHOCTH HAYYHOI'0 IO3HAHMSA:

— ¢(hOopMHPOBAHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU U OOIIECTBEHHOM
MPAKTUKH, OCHOBAHHOI'O Ha IUAJIOre KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE; —
COBEPILIEHCTBOBAHME SA3BIKOBOM M YNTATEIBCKON KyJIbTYPhI KaK CPEACTBA B3aUMOICHCTBHS MEX Y JIFOJABMH U MIO3HAHUS MUDA;
— MOHUMAaHHE CIIEIU(PUKHA OMOJIOTHH KaK HayKU, OCO3HAHUE €€ poJik B POPMUPOBAHUH PALIMOHATBHOTO HAYYHOT'O MBIIIJICHUS,
CO3/IaHMU LIEJIOCTHOTO MIPEJICTABICHHS 00 OKPYXKAIOLIEM MHUPE KaK O €IMHCTBE IPUPOJIbI, YEJIOBEKA U OOIIECTBA, B 3HAHUU
MPUPOIHBIX 3aKOHOMEPHOCTEN U pelIeHNH Npo0JIeM COXPaHEHUs MPUPOIHOTO PABHOBECHS;

— yOeX1EHHOCTh B 3HAUMMOCTH OMOJIOTHH ISl COBPEMEHHOW MBUIIM3AIIMHU: 00ECIIEYEHUsI HOBOTO YPOBHS Pa3BUTHS
MEJUIMHBI; CO3/IaHMS MEPCIIEKTUBHBIX OMOTEXHOJIOTUH, CHOCOOHBIX PEIIaTh PECYPCHBIE MPOOJIEMbI Pa3BUTHS YEIOBEUECTRA;
MOMCKA MyTeH BBIXOAA U3 TTI00ANBHBIX SKOJOTHYECKUX MPOOJIeM 1 00ecrieueH s Iepexo0/ia K YCTOMYMBOMY Pa3BUTHIO,
palMOHAIBHOMY MCIOJIb30BAaHUIO MIPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHJIAPTOB KU3HU;

— 3aMHTEPECOBAHHOCTH B MOJYYEHUU OMOJIOTMUECKUX 3HAHUM B 1IEJISIX MOBBIILICHUS 00IIEH KYJIbTYpbl, €CTECTBEHHO-HAYYHON
IPaMOTHOCTH KaK COCTaBHOM 4acTH (PYHKIIMOHAJIBHON IPaMOTHOCTH 00y4aromuxcs, (GopMUpyeMOil py U3y4eHUU OHOJIOTUH;
— MOHUMAaHKE CYIIHOCTH METOAOB IMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAYKaX, CIIOCOOHOCTh UCIOJIb30BATh
MoJly4aeMble 3HaAHUS JJI aHaJu3a U OObSICHEHUS SIBJICHUN OKPYXAIOIEro MUPa U MPOUCXOIAIIUX B HEM U3MEHEHUI; yMEHUE
JienaTh 00OCHOBAHHbBIE 3aKJIIOYEHHS] HA OCHOBE Hay4HbIX ()aKTOB M UMEIOIIUXCS JaHHBIX C IIEJIbI0 MOJIYYEHUS JOCTOBEPHBIX
BBIBOJIOB;

— CIMOCOOHOCTh CAMOCTOSITENIBHO UCIIOJI30BaTh OMOJOTUYECKUE 3HAHUS JJI PELICHUS MPOo0JieM B peabHbIX KU3HEHHbIX
CUTYalMSIX;



— OCO3HaHME LIEHHOCTU HAYyYHOU JIeSITEIbHOCTH, TOTOBHOCTh OCYILIECTBIIATh MPOEKTHYIO U UCCIIEI0BATENBCKYIO IEATEIbHOCTD
UHAVBUIYAIbHO U B TPYIIIIE;
— FOTOBHOCTb U CITIOCOOHOCTH K HEMIPEPHIBHOMY 00pPa30BaHUIO M CAMOOOPa30BaHUIO, K AKTUBHOMY MOJTYYEHUIO HOBBIX 3HAHUHN
10 OMOJIOTHH B COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTSIMHU.

B nporiecce nocTukeHUs TMUHOCTHBIX PE3yJIbTATOB OCBOCHUSI O0YYAIOIIUMUCS IIPOTrPaMMBbl CPEHETO 00IIEro
o0pa3oBaHus y 00Y4arOIINXCSI COBEPIICHCTBYETCS AMOYUOHAIbHBLL UHMELIeKn, TIPEANoIaralomii copMUpOBaHHOCTD:
— CamMoco3Hanusl, BKIIIOYAIOLIEr0 CIOCOOHOCTh IOHUMATh CBOE HYMOLIMOHAIBHOE COCTOSIHUE, BUAETh HAIIPABJICHUS Pa3BUTHUS
COOCTBEHHOW SMOITMOHAIILHOM cephl, OBITh YBEPEHHBIM B ce0¢;
— camope2yiupo8aHrus, BKIOYAIOUIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh 3@ CBOE MOBE/IEHUE, CIIOCOOHOCTD
aJanTUPOBATHCS K IMOIIMOHATILHBIM U3MEHEHHUSAM U MPOSIBISATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;
— GHYMpeHHel MOmueayuu, BKITOYAOIIEH CTPEMIICHHE K JIOCTUKEHHIO LIEIU U YCIIEXY, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE
JENCTBOBATh, UCXO/S U3 CBOUX BO3MOXKHOCTEW;
— 2mMnamuu, BKIIOYAOUIEH CHOCOOHOCTh MOHUMATh SMOIIMOHAIIBHOE COCTOSIHUE JPYTUX, YUUTHIBATH €r0 MPU OCYLIECTBICHUN
KOMMYHUKAIIMH, CIIOCOOHOCTh K COYYBCTBHUIO U CONEPEIKUBAHUIO;
— COYUanbHbHIX HABBIKOB, BKIIOYAIOIIUX CIIOCOOHOCTh BHICTPAUBATh OTHOLLIEHUS C APYTHUMH JIFOJbMH, 3200TUTHCS, IPOSIBISAThH
MHTEPEC U pa3periaTb KOHMIUKTHI

MeTanpeameTHble pe3yJibTaThl.

MeTtanpenMeTHbIE PE3yJIbTaThl OCBOCHHS YUEOHOT0 npeaMera «bruonorusy BKIOYAIOT: 3HAYUUMbIE TSl POPMUPOBAHUS
MHUPOBO33pEHHUS 00YHaIOLUXCS MEXIUCIUIUIMHAPHBIE (MEKITPEAMETHBIE) OOUIEHAYYHBIE MOHITHS, OTPAKAIOIIHNE LIETOCTHOCTD
Hay4YHOW KapTUHBI MUPA U CHIEUU(DUKY METOJOB MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax (BEIIECTBO, SHEPTHS,
SBJICHHE, MTPOLIECC, CUCTEMA, HAYUHbIN (DaKT, IPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHUs, UCCIEAOBaHHE,
HaOII0IeHUE, U3MEPEHHE, SKCIIEPUMEHT U Jp.); YHUBEpCAJIbHbIC yueOHbIe IeUCTBUS (TI03HABATENbHbIC, KOMMYHUKATUBHbBIE,
peryJaTUBHBIE), o0ecneunBarore GopmMupoBanue PyHKIIMOHATLHON IPAMOTHOCTH U COLIMAIBHOM KOMITIETEHIIMU
oOy4Jaronmxcsi; CHoCOOHOCTh 00YYaIOIIUXCSl UCII0JIB30BaTh OCBOCHHBIE MEXIUCIMILIMHAPHBIE, MUPOBO33PEHYECKHE 3HAHUS U
YHUBEpCalbHbIe yueOHbIE IEMCTBUS B TO3HABATEILHON U COLIMAIbHOMN MPAKTHKE.

MeranpeaMeTHbIe PE3yJIbTaThl OCBOCHMS POIPAMMBbI CPETHETO 00IIero 00pa3oBaHus JOJIKHBI OTPAKATh:
Osnadenue ynusepcanbHblMu y4eOHbIMU NOZHABAM ETIbHBIMU 0ClICHBUAMU:



1) 6a30BBIC IOTMYECKUE ICUCTBUSA:

— CaMOCTOATEIBLHO (POPMYIIMPOBATH U aKTyaIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

— WCTIOJI30BaTh P OCBOCHHUH 3HAHUI MPUEMBI JIOTHYSCKOTO MBINICHUS (aHAIM3a, CHHTE3a, CPaBHEHUS, KilacCU(HUKaIUH,
000011IeHHST ), PACKPBIBATh CMBICI OMOJOTHYCCKUX TOHITHH (BBIICIATh MX XapaKTEPHBIC MTPU3HAKH, YCTaHABIUBATH CBSI3U C
JIPYTUMU TOHATHAMHU);

— ONPEACNATH IEJN ACATSIBPHOCTH, 33/1aBasl TapaMeTPhl U KPUTCPUHU UX JOCTHIKCHHSI, COOTHOCHUTD PE3YJIBTATHI ACATCIBHOCTH C
MTOCTaBJICHHBIMH IIEJISIMU; — UCIIOJIH30BaTh OMOJIOTHYECKUE IMMOHATHS ISl O0BICHEHUS (DAKTOB U SABJICHUMN KUBOU MPUPOJIBL;
— CTPOMUTH JIOTHYECKUE pacCyKIeHUs (MHIYKTUBHBIC, I€AYKTUBHBIC, IO AaHAJIOTHH ), BBISBIATH 3aKOHOMEPHOCTH H
MIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKITFOUCHUS,

— IPUMEHSITh CXEMHO-MO/ICJIbHBIC CPEJICTBA JIJIs MPEICTABICHUS CYIIECTBEHHBIX CBSI3¢H M OTHOIIECHUN B M3y9aeMbIX
OMOJIOTHYECKUX 00BEKTAX, a TAK)KE MPOTUBOPEUNN PA3HOTO PO/Ia, BBISBICHHBIX B PA3JIMUHBIX HH(OOPMAIIMOHHBIX HCTOYHUKAX;
— pa3pabaThIBaTh IJIaH PEIISHUS MPOOJIEMBI ¢ YIETOM aHaIH3a UMEIOIIMXCS MaTepHaIbHBIX U HEeMaTepUaIbHBIX PECYPCOB;
— BHOCHTH KOPPEKTUBBI B JIEATEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YJIHTATOB IIEJISIM, OIICHIUBATh PHCKHU TTOCIICICTBUN
JEITEJILHOCTH;

— KOOPAMHUPOBATH U BHITIOHITH pa0OTY B YCIOBUSX PEATBHOTO, BUPTYAIBHOTO U KOMOWHUPOBAHHOTO B3aMMO/ICHCTBHSI,

— pa3BUBATh KPEATUBHOE MBITINICHHUE TTPH PEIIEHUH KU3HCHHBIX MPOOIIEeM;

2) 6a30BbIE UCCIEAOBATEILCKUE ACHCTBUS:

— BJIaJICTh HaBBIKAMH YUEOHO-UCCIEA0BATEILCKOW U MMPOSKTHOM IeITeTbHOCTH, HABBIKAMHU Pa3pelieHus mpooieM; 001a1aTh
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIIPHOMY TTOMCKY METOJIOB PEIICHUS MPAKTHUSCKHUX 3a/1a4, MIPUMEHEHHUIO PA3IMIHbBIX
METO/I0B IO3HAHMS,

— WCTOJIB30BaTh Pa3IMYHBIC BUJIBI ACSITCILHOCTH 110 IMOJTYYSHUIO HOBOT'O 3HAHMS, €T0 MHTEPIIPETAIIUH, TIPEOOPa30BaHUIO U
MIPUMEHEHHUIO B YICOHBIX CUTYAIIUSX, B TOM YHCJIC TIPU CO3JIaHUN YUICOHBIX U COITMAIBHBIX MPOEKTOB;
— (opMHUPOBATH HAYYHBIN TUI MBIIIJICHUS, BIaICTh HAYYHOW TEPMUHOJIOTHEH, KITFOUCBBIMH TIOHIATHIMHU U METOJIAMU;
— CTaBUTH U (GOPMYITHPOBATH COOCTBEHHBIC 3a1a41 B 00pa30BaTCIIbHON ACATEIHPHOCTH U KU3HCHHBIX CUTYAIUX;
— BBISIBJISATH IPUYMHHO-CJICICTBEHHBIC CBS3U M aKTyaJIM3UPOBAThH 33/1a9y, BBIJIBUTATh TUIIOTE3Y €€ PEIICHMS, HAXOAUTh
apTyMEHTHI VIS JIOKa3aTeIbCTBA CBOMX YTBEPKICHHM, 3a/1aBaTh TapaMeTPhl K KPUTEPUN PEIICHHMS,;
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— aHAJIU3UPOBATH MOTYUYEHHBIE B XOJ€ PEUICHUS 33/1a4l pe3yJIbTaThl, KPUTHUECKH OLEHUBATh X JOCTOBEPHOCTb,
IPOTrHO3UPOBATh U3MEHEHHUE B HOBBIX YCJIOBHSIX;
— JIaBaTh OLEHKY HOBBIM CUTYallUsSIM, OLIEHUBATh MPUOOPETEHHBIN OIIbIT;
— OCYIIECTBJISITH IIeJICHANPABIEHHBIN MOKCK MEPEHOCca CPEJICTB U CIIOCOO0B JACHCTBUS B MPOPECCUOHAIBHYIO CPEY;
— YMETb [IEPEHOCUTh 3HAHUSA B MIO3HABATEIBHYIO M MPAKTUYECKYIO 00JIaCTH KU3HEACATEIbHOCTH;
— YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JaCTEH;
— BBIJIBUTaTh HOBBIE UJIEH, IPEJIaraTh OPUTMHAIbHBIC TIOJXObl U PELICHUS]; CTABUTh ITPOOJIEMBI U 3a/1a4H, JOITYCKaOII1e
aJbTEPHATHBHBIC PEILICHHUS;
3) nelicTBuA 10 paboTe ¢ UHPOPMALIUECH:
— OPHUEHTUPOBATHCA B PA3IMUHBIX UICTOYHUKAX MH(OpMaLnU (TEKCTe yueOHOro nocodusi, HayYHO-MIOMYJISIPHOM JINTEpaType,
OMOJIOTMYECKUX CJIOBApsIX U CIIPAaBOUYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHbIX, B IHTepHETE), aHaIu3upoBaTh HH(OPMALIUIO
pa3IMYHBIX BUIOB U (OPM IMPENCTABICHUSI, KPUTUUECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HETIPOTUBOPEUUBOCTb;
— (GopMyJIMPOBATh 3aMPOCHl U MPUMEHATH PAa3TMYHBIE METOJIBI IIPU TOUCKE U 0TOOpE OUOI0oTUYeCcKoil nHpOpMaLnH,
HEOOXOIMMOM JIJIsl BHITIOTHEHUS YYEOHBIX 3a/1ad4;
— NpUOOPETaTh ONBIT UCIOJIB30BAHUS HH(POPMATMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHIA, COBEPIIIEHCTBOBATh KYJIBTYPY
AKTUBHOTO MCIOJIb30BAHMSI PA3JINYHBIX MOMCKOBBIX CUCTEM;
— CaMOCTOSITEIBHO BBIOMPATh ONTUMANIBHYIO (DOpMY MpeacTaBiIeHUs: OMoJoruyeckoi nHpopmanuu (cxeMsl, rpadukH,
JMarpamMMbl, TaOJIUIIbI, PUCYHKH U JIP.);
— HMCMOJb30BaTh HAYYHBIN SI3bIK B KAUE€CTBE CPEACTBA MPU padoTe ¢ OMOJOrnyecKor nHpopMauen: IpUMEHITh XUMUYECKUE,
¢du3nUecKkue 1 MaTeMaTUYECKUE 3HAKU U CUMBOJIbI, (POpMYJIbl, a00pEBUATYPY, HOMEHKJIATYPY, UCIIOIb30BATh U
npeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEJCTBA HATJISIHOCTH;
— BJIQJIETh HaBbIKAMH PACIIO3HABAHUS U 3alIUThI HHPOpMaLMK, HHHOPMAIITMOHHON 0€30MaCHOCTH TUYHOCTH.
Osnadenue yHueepcanbHbIMU KOMMYHUKAMUBGHBIMU 0CUCMBUAMU:
1) oGmienue:
— OCYILECTBIISITh KOMMYHHKAIIMU BO BCEX cepax *KU3HHU; AKTUBHO YYACTBOBAThH B IMAJIOTE WM IUCKYCCHUU 10 CYIIECTBY
o0cy/1aeMoi TeMbl (YMEHHUE 3a/1aBaTh BOMPOCHI, BHICKA3bIBATh CYXIEHUSI OTHOCUTEIHHO BBIMOTHEHUS NpejIaraeMou 3a/1auu,
YUHUTBIBATh HHTEPECHI U COINIACOBAHHOCTh NO3ULMI APYTHX YYaCTHUKOB IHAJIOTA WU JUCKYCCHUH);
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— pacmo3HaBaTh HeBepOalIbHBIE CPEIICTBA OOIICHNS, TOHUMATh 3HAYCHUE COIIMAIBHBIX 3HAKOB, MIPEAITIOCHUIOK BOSHUKHOBEHHS
KOH(JIMKTHBIX CUTYaIlMi; YMETh CMSTYaTh KOH(QIUKTH K BECTH TIEPETOBOPHI;
— BJIQJICTh PA3IMYHBIMU CIIOCOOAMU OOIICHUS M B3aUMOACHCTBHS; TOHUMATh HAMEPEHHS APYTHX JIFO/ICH, IPOSIBIISATH
YBaXHTEJIbHOE OTHOIICHUE K COOCCEHNKY U B KOPPEKTHOH hopme hopMymHpoBaTh CBOU BO3PAKEHHS;
— pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOYKY 3PEHHS C HCIOJIb30BAHUEM SI3IKOBBIX CPEJICTB;
2) coBMecCTHas ACATEILHOCTb:
— MOHUMATh U UCTIONBb30BaTh MPEUMYIIECTBA KOMAHIHON M WHAUBUIYaTbHON pabOTHI PU pElIeHnH ONOIOTHIECKOM
pobIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIIOBBIX (HOPM B3aUMOJICHCTBHS MTPU PELICHUN y4eOHOM 3a1a4u;
— BBIOMPATh TEMATUKYy U METOABI COBMECTHBIX JACUCTBUI ¢ yU4ETOM OOIIMX HHTEPECOB U BOSMOKHOCTEH Ka)IOTO YiIeHa
KOJUICKTUBA,;
— MPUHUMATh LIEJIb COBMECTHOMW JESATEIbHOCTH, OPTaHU30BBIBATH U KOOPAMHUPOBATH NEHCTBHS MO €€ TOCTUKEHUIO: COCTABIISTh
TUTaH ICUCTBUM, PacIpeaesaTh PO C YIETOM MHEHHN YYaCTHUKOB, 00CYXIaTh Pe3yIbTaThl COBMECTHOU pabOTHI;
— OIICHMBATh KA4eCTBO CBOETO BKJIA/Ia M BKJIAJ[a KAKJOTO YYACTHUKA KOMaH bl B OOIIMN pe3yJbTaT 10 pa3paboTaHHBIM
KPUTEPHUSIM;
— TpeJyIaraTth HOBBIC MPOEKTHI, OLICHUBATD UACH C TIO3UITUN HOBU3HBI, OPUTUHAIILHOCTH, MPAKTHYECKOW 3HAYNMOCTH;
— OCYIIECTBIIATh IO3UTUBHOE CTPATETUIECKOE MMOBEJACHUE B PA3IMUHBIX CUTYAIUSX, TIPOSIBJIATH TBOPUYECTBO U BOOOpAKEHUE,
OBbITh UHUITUATHBHBIM.
Ognaoenue yHugepcanbHulMu pezyiamueHblMuU 0eicmeuAMu:
1) camoopraHu3aIys:
— UCTIOJIB30BaTh OMOJIOTUYECKHUE 3HAHUS [T BBISIBIICHUS TIPOOJIEM U MX PEIICHUS B )KU3HEHHBIX U YYCOHBIX CHTYAIIUsX;
— BBIOMPATh HA OCHOBE OMOJIOTUYECKUX 3HAHUH IIEJICBBIC M CMBICJIOBBIC YCTAHOBKU B CBOUX JICHCTBUSAX U TIOCTYITKAX I10
OTHOIICHHIO K YXUBOW TIPUPOJIE, CBOEMY 3I0POBBIO U 3JI0POBBIO OKPYKAIOIIINX;
— CaMOCTOSTEIBHO OCYIIECTBIIATH MO3HABATEIBHYIO JACITEIBHOCTb, BBISBIISATEH MPOOJIEMBI, CTABUTh U (HOPMYIIHPOBATH
COOCTBEHHBIC 33]]aul B 00pa30BaTECIBLHON JICATEIIBHOCTU M JKU3HEHHBIX CUTYAIHSIX;
— CaMOCTOSTEIBHO COCTABIISATH IJIAH PEIICHHS TPOOJIEMBI C YIETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH 1
IIPEAIIOYTECHUN;
— J1aBaTh OIICHKY HOBBIM CHUTYaIIHsIM;
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— pacuupsTh paMKU y4€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOUYTCHHI;
— JieTlaTh OCO3HAHHBINM BHIOOP, apTyMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;
— OLIGHUBATh MPUOOPETEHHBIN OTIBIT;
— c1nocoOCTBOBATH ((OPMHUPOBAHUIO U MPOSIBJICHUIO IIUPOKOU IPYIUIIMU B Pa3HBIX 00JIaCTAX 3HAHUM, TOCTOSTHHO MOBBIIIAThH
CBOM 00pa30BaTENIbHBINA U KYJbTYPHBIN YPOBCHB;
2) CaMOKOHTPOJIb:
— J1aBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B IEATEIIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YIbTATOB LEIISAM;
— BJIaJIETh HaBBIKAMH MO3HABATEIHHOM pedIeKCHH KaKk OCO3HAHUS COBEPIIAEMbBIX ACHUCTBUN U MBICIUTEIBHBIX MIPOIIECCOB, UX
PE3YNbTATOB U OCHOBAHUM; UCIIOJIH30BATh MPUEMBI pedICKCUN JIJISl OLICHKU CUTYalluH, BHIOOpA BEPHOTO PEIICHUS;
— YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATDH PELICHUS 10 UX CHUKECHMUIO;
— MPUHUMATH MOTHUBBI U aPTYMEHTHI APYTUX [IPU aHAIIU3E PE3YJIbTATOB JIESATEIbHOCTH;
3) npuHATHE ceOsl U APYTHUX:
— IPUHUMATH ce0sl, TOHUMAas CBOM HEJOCTATKU U JJOCTOMHCTBA;
— MPUHUMATH MOTHBBI U aPTYMEHTHI APYTUX MPHU aHAJIM3E PE3YIbTATOB JCATEILHOCTH;
— IPU3HABaATh CBOE MPABO U MPABO JPYTUX HA OIIMOKU;
— pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TIO3ULIUH IPYTOrO YEJIOBEKA.
IIpenMeTHbIE pe3yabTATHI
[IpenmeTtHble pe3yabTaThl ocBoeHus nporpammbl COO no Ouonorun Ha 0a30BOM YPOBHE BKIIHOYAIOT CTICIU(UUECKUE IS
yueOHoro npeamera «buoaorusy HaydyHbIe 3HAHUS, YMEHUS U CTIIOCOOBI IEMCTBUM MO OCBOCHHIO, MHTEPIIPETALIUU U
peoOpa30BaHUIO 3HAHUH, BUJIBI ACSTEILHOCTH O TOJIYYEHHUIO HOBOTO 3HAHUS U MPUMEHEHHUIO 3HAHUM B Pa3IMYHBIX YUEOHBIX
CUTYyaIUsX, a TAK)XE B peaIbHBIX )KU3HEHHBIX CUTYAIUsX, CBA3aHHBIX C Onojiorueil. B mporpamme nmpeamMeTHbIE Pe3ybTaThl
MPEeCTaBIICHBI 10 TOJIaM 00yUeHHUS.
10 xnace
[IpenMeTHbIC pe3yabTaThl OCBOEHUS YUEOHOTO MpeaMeTa « bBHosorusy NOMKHBI OTPaXKaTh:
1) cpopMHpPOBAaHHOCTHL 3HAHUHN O MECTE U POJIM OMOJIOTUH B CUCTEME HayYHOTO 3HAHUSI €CTECTBEHHBIX HAyK, B
(hopMUPOBAHUM COBPEMEHHOMN €CTeCTBEHHO-HAYYHOU KapTUHBI MUPa U HAYYHOTO MUPOBO33PEHHUS; O BKJIaJI€ POCCUNUCKUX U
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3apyOexKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJOTUH; GYHKIIMOHAIBHON I'PAMOTHOCTH YEJIOBEKA JUIsl PEIICHUS AKU3HEHHBIX
3ajady;

2) yMEHHE PacKpbIBaTh COJAEPKaHUE ONOJIOTMYECKUX TEPMUHOB U NMOHITHUN: KU3Hb, KJIETKA, OPTaHN3M; METa00IU3M
(0OMeH BellecTB U MPEBpalleHNUE YIHEPTHH ), TOMEOCTa3 (CaMOPEryIISILM), YPOBHEBAsI OPraHU3aLMsl JKUBBIX CUCTEM,
CaMOBOCIIPOU3BEIEHUE (PENPOAYKIIMSI), HACIEICTBEHHOCTh, U3MEHYUBOCTD, POCT U PA3BUTHE;

3) yMeHue uznaratb OMOJIOTHYECKHE TeOpUH (KIETOUYHAsl, XPOMOCOMHas!, MyTallMOHHAas, [IEHTpalbHasl JorMa
MOJIEKYJIIpHO# Ouosorun), 3akousl (I. Mennens, T. Moprana, H.J. BaBunoBa) u yuenus (0 ieHTpax MHOT000pa3usi u
IIPOUCXOXKICHUS KylbTypHbIX pacTennid H.M. BaBunosa), onpenensTe rpaHULIbl UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

4) ymeHue BIaJeTh METOIaMU HAyYHOTO ITO3HAHUs B OMOJIOTMH: HaOII0I€HHUE U ONMCAHUE JKUBBIX CUCTEM, IIPOLIECCOB U
SBJICHUI; OpTaHU3allls U IPOBEJCHUE OMOIOTUYECKOTO SKCIIEPUMEHTA, BBIIBH)KEHUE TUIIOTE3bL; BBISIBJICHUE 3aBUCUMOCTH
MEX/1y HCCIeAYEMbIMH BETMUYMHAMHU, OOBSICHEHUE MOTYYEHHBIX PE3YJIbTaTOB, UCIIOJIb30BAHHBIX HAYUHBIX OHATUN, TEOPUM U
3aKOHOB; YMEHHUE JIeJIaTh BBIBObl HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTATOB;

5) yMeHue BbIIETATh CYIIECTBEHHbIE PU3HAKH BUPYCOB, KJIETOK IMMPOKAPUOT U DYKAPUOT; OAHOKICTOUHBIX
MHOTOKJIETOYHBIX OPTaHU3MOB; OCOOCHHOCTH MPOIIECCOB: 0OMEHa BEIIECTB U MPEBPAICHHS SHEPTUH B KIIETKe, POTOCHHTE3a,
MTACTUYECKOTO M SHEPTETHUECKOT0 00OMEeHa, XEMOCHHTE3a, MUTO3a, MeH03a, OIIO0TBOPEHHUS, PA3MHOKEHHUS,
MHJUBUTyaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOT€HE3);

6) yMeHHEe IPUMEHATH MOJTyYCeHHbIE 3HAHUS JJIs1 OOBSICHEHUS OMOJIOTHYECKHUX MPOIECCOB U SBICHUM, IS TPUHSITHS
MPAKTUYECKHUX PEIICHUH B MOBCEAHEBHON )KM3HU C LIEIbI0 OOecTieueHus: 6€30MacHOCTH CBOETO 37I0POBBS U 3JI0POBbS
OKPY>KaOIIUX JItOJIeH, COOIIOIEHUSI HOPM TPAaMOTHOTO TMOBEJCHHS B OKPY>KaIOIIEH MPUPOTHON cpesie; MOHNMaHNe
HEO0OXOIMMOCTH UCTIOIB30BaHUS JTOCTIKEHUN COBPEMEHHOM OMOJIOTUU M OMOTEXHOJOTHH /TSl palliOHAIEHOTO
MPUPOIOTIONH30BAHUS;

7) yMeHUe pemaTh dJeMEHTapHbIe TeHETUUECKUE 3a]]aui HA MOHO- U JUTUOPUTHOE CKPEIIMBAHKE, CIIETUICHHOE
HACJIEIOBaHKE; COCTABJIATH CXEMbl MOHOTHOPHIHOTO CKPEIIMBaHUs AJIs TTPeICKa3aHus HaCIeI0BaHUs IPU3HAKOB Y OPTaHU3MOB;

8) yMeHUeE BBINOIHATH JIA0OPATOPHBIC U MPAKTUYECKHUE PadOThI, COOMIOAATh MPaBUIIa MIPU padOTE C YUEOHBIM U
71a00paTOPHBIM 000PYAOBAHUEM;
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9) yMeHue KpUTHYECKHU OLICHUBATh U UHTEPIPETUPOBATH MH(GOPMALINIO OMOJIOTUYECKOTO COACPIKAHNS, BKIIOYAIOIIYIO
NICEBJIOHAYYHBIE 3HAHUS U3 Pa3InYHbIX ucTouHUKOB (CMU, HayuyHO-TIOMYJISIpHBIE MAaT€pUaIbl); STUYECKUE aCIIEKThI
COBPEMEHHBIX MCCJIEIOBAaHUN B OMOJIOTHH, METULIUHE, OMOTEXHOJIOTHH;

10) ymeHue co3naBaTh COOCTBEHHbBIC MMCbMEHHBIC U YCTHBIE COOOIIEHHMS, 0000111ast OMOJIOrMYeCKY0 HHGOPMAIIHIO U3
HECKOJIbKUX UCTOYHUKOB, FPAMOTHO MCIOJIb30BaTh MOHITUIHBIN anmapaT OUOIOTUH.
11 kaace
[IpenMeTHbIE pe3yabTaThl OCBOCHUS yueOHOTO rpeaMera « buoaorus» JoKHbI OTpaXXaTh:

1) cpopmMupoBaHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTMH B CUCTEME HAYYHOI'O 3HAHUSI ECTECTBEHHBIX HAyK, B
(GOpMHPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUpa U HAyYHOTO MUPOBO33PEHMSI; O BKJIAJE POCCUNCKUX U
3apyOexKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUY; QYHKIIMOHAIBHONW IPaMOTHOCTH Y€JIOBEKa JIJIsl pELICHMS] )KU3HEHHBIX
3a/1ay;

2) yMEHHE pacKpbIBaTh COJEPKaHUE OMOJIIOTMYECKUX TEPMUHOB U MOHITUN: BUJI, OMYJISALUSA, TeHODOH]I, SBOJIOLUS,
JBIKYIINAE CUJIBI ((DaKTOPBI) SBOIIOLUHU, TPUCIOCOOIEHHOCTh OPraHU3MOB, BUJ1000pa30BaHKE, SKOJIOTUYECKHE (DAKTOPHI,
HKOCUCTEMA, TPOAYLIEHThI, KOHCYMEHTBI, PEIYLEHTHI, LIETIH MUTAaHUA, SKOJIOTHYecKas mupamuaa, OnoreoueHos, onocdepa;

3) ymeHue uznaratb OMoJoru4eckue Teopuu (3BosonronHas Teopus Y. JlapBuHA, CHHTETUYECKAs TEOPHsI IBOJIOLIMH ),
3aKOHBI M 3aKOHOMEPHOCTH (3apozsieBoro cxoactsa K.M. bapa, yepenoBanus riaBHbIX HanpaBieHU U myTei sBomonuu A.H.
CegepiioBa, yuenust o onocdepe B. U. Bepraackoro), onpeaensiTh TpaHUIbl KX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

4) yMeHue BIaJETh METOIaMH HAYYHOTO MO3HAHUS B OMOJIOTUU: HaOIIOJIEHUE U ONUCAHKE KUBBIX CUCTEM, IIPOLIECCOB U
ABJICHU; OpraHU3alysl U IPOBEICHUE OMOJIOTMYECKOT0 3KCIIEPUMEHTA, BbIIBUKEHNE TUIIOTE3bI; BHIABICHHE 3aBUCUMOCTH
MEXy UCCIEAYEMbIMU BEIMUYMHAMU, OOBSICHEHHE MTOYYEHHBIX PE3YJIbTaTOB, UCMOJIb30BAHHBIX HAYUYHbIX MOHATHIA, TEOPUN U
3aKOHOB; YMEHHE JIeJaTh BbIBOJIbI HA OCHOBAHUHU MOJTYYEHHBIX PE3YJIbTATOB;

5) yMeHuE BBIIEIATH CYIIECTBEHHBIE MPU3HAKU CTPOEHHUS OMOJIOTMYECKUX 0OBEKTOB: BUIOB, MOIMYJISIIUN, MPOAYLIEHTOB,
KOHCYMEHTOB, PEIyLIEHTOB, OMOTE€OLIEHO30B U IKOCUCTEM; OCOOEHHOCTH MPOIECCOB: HACJIEICTBEHHOW N3MEHUYUBOCTH,
€CTECTBEHHOT0 0TOOpPa, BU1000pa30BaHMS, IPUCITOCOOJIEHHOCTH OPTaHU3MOB, JIEUCTBHS SKOJIOTHUECKUX (DAKTOPOB Ha
OpraHu3Mbl, IEPEHOCA BEUIECTB U MOTOKA SHEPTUH B SKOCUCTEMAX, AaHTPOIIOT€HHBIX U3MEHEHHI B SKOCHCTEMaX CBOEH
MECTHOCTH, KPYTOBOpPOTa BEIIECTB M OMOT€OXUMUYECKUX IIUKIIOB B Ouocdepe;
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6) yMeHUE PUMEHSTh MOJyUYEeHHbIE 3HaHUS JIJIs1 OOBSICHEHUSI OMOJIOTMYECKUX MPOIIECCOB U SIBICHUM, JIJIs1 IPUHSTHS
NPAKTUYECKUX PEIICHUH B MMOBCEIHEBHOM KM3HU C 1EJIbI0 00ecrieueHus: 0€30MacCHOCTH CBOETO 370POBbS U 310POBbs
OKPYXAIOIIKX JIIOeH, COOJII0ICHHS] HOPM TPAaMOTHOTO MOBEJICHUS B OKPYXKaIOlel MPUPOAHON cpesie; MIOHUMAaHKE
HE0OXO0IUMOCTH UCIOJIb30BAHUS JOCTUKEHUN COBPEMEHHOM OMOJIOTHH JIJIsl PALIMOHATILHOTO IPUPOAOIIOIH30BAHNUS;

7) yMeHUE pelaTh AIeMEeHTapHbIe OMOJOTHYECKUE 3a/1a4, COCTABIISAThH CXEMBbI MIEpEHOCa BEIIECTB U DHEPTUU B
AKOCHUCTEMax (IICMH MUTaHUs);

8) yMeHue BBINOJIHATD J1a00paTOPHbIE U MPAKTHUECKHUE pabOThl, COOII0IATh IPaBUiIa IpU paboTe ¢ yueOHBIM U JIAOOpaTOPHBIM
00opy10BaHUEM;

9) yMeHre KpUTHUECKU OLICHUBATh U MHTEPIIPETUPOBATh UH(POPMALINIO OMOJIOTUYECKOTO COACPHKAHUS, BKITIOUAIOILYIO
NICEBJOHAYYHbIE 3HAHUS U3 pa3In4HbIX HCTOUHUKOB (CMU, Hay4HO-TIOMyJISIpHBIE MaTE€PHUAJIbl); paCCMAaTPUBATh II100aJIbHbIE
HKOJIOTMYECKUE TIPOOJIEMbI COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOILIEHUIO K HUM COOCTBEHHYIO MMO3ULUIO;

10) ymeHue co3iaBaTh COOCTBEHHBIE MUCHbMEHHBIE M YCTHBIE COO0IIEHUs, 0000111ast OMOIOTUYECKYI0 HHPOPMAIUIO U3
HECKOJIbKMX UCTOYHHUKOB, TPAMOTHO MCIIOJIb30BaTh MOHATUIHBIN anmapat OMOJIOTUH.

COJIEPKAHUE YYEBHOTI O ITIPE/IMETA «bUOJIOI'USI»
10 KJIACC 1 4 B Henemnto, Bcero 34 4, u3 HUX 1 4— pe3epBHOE BpeMs
Tema 1. buosiorus kak Hayka (2 4)
buonorus kak Hayka. CBsi3b OMOJIOTMH C O0IIECTBEHHBIMU, TEXHUYECKUMHU U JPYTUMHU €CTECTBEHHBIMU HayKamu, puiocoduen,
ATUKOM, 3CTETUKON U npaBoM. Poiib Ononoruu B GopMHUpPOBAHUN COBPEMEHHOM HAYYHOU KapTHHBI MUpA.

Cucrema Ouosnornyeckux Hayk. Meroapl O3HAaHUA )KUBOM IPUPOAbI (HA0II0IeHHE, SKCTIEPUMEHT, OTUCAaHUE, U3MEPEHUE,
KJ1accu(ukanus, MoAeIMPOBaHUE, CTaTUCTHYECKast 00pabOoTKa TaHHBIX).

JdeMoHcTpanmu:

IHlopmpemwi: Y. Jlapsun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon u @. Kpuk.

Taoauyst u cxemur: «MeToIbl TO3HAHUS KUBOU TPUPOIBD».

JlabopaTopHble U NpakTHYECKHE PA0OTHI:

Ilpakmuueckaa pavoma Ne 1. «VIcnonp30BaHKe pa3IMYHBIX METOI0B MPU U3YYEHUH OMOJIOTHYECKUX OOBEKTOBY.
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Tema 2. 7Kusble cucteMbl M X opranuzanus (1 4)

JXKuBble cucteMbl (OMOCUCTEMBI) KaK MpeAMET U3ydeHus 0uoaoruu. OTaudne KUBBIX CUCTEM OT HEOPraHUYECKOU
npupoibl. CBOKCTBa OMOCUCTEM U UX pa3HOOOpA3HE.

VYpoBHU OopraHu3ai OMOCUCTEM: MOJIEKYJISIPHBIN, OpraHONHO-KJIETOUHBIH, OpraHM3MEHHBIN, OMYJILHOHHO-BUIOBOH,
AKOCUCTEMHBIHN (OHOTeoIeHOTHYeCKuit), OnochepHBI.

JlemoHcTpanuu:

Taonuywt u cxemwr: «OCHOBHBIE ITPU3HAKY )KU3HN», « Y POBHU OPTaHU3ALMU KUBOU PUPOIBI».

Oobopyoosanue: monens monekyinsl JJHK.
Tema 3. Xumnuyeckuii coOCTaB U CTPOeHHUE KJIETKH (8 1)

XHAMHMYECKUI COCTaB KJIETKU. XUMUYECKUE MIEMEHTBI: MAKPOAJIEMEHTBI, MUKPOAJIEMEHTHI. Boga 1 MUHEpabHbIE
BenecTBa. OyHKIIMM BOJbI 1 MUHEPAJILHBIX BEIIECTB B KieTke. [lonnepkanue ocMoTuueckoro 0ajgaHca B KJIETKE.

benku. CoctaB u ctpoeHue 0e1KoB. AMUHOKHUCIOTB — MOHOMEpHI OenkoB. He3amMeHnMble 1 3aMEHUMbIE aMUHOKHUCIIOTHI.
AMMHOKHCIIOTHBIN COCTaB. YPOBHHU CTPYKTYpPbI OEJIKOBOM MOJIEKYJIbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUYHAS
CTPYKTypa). XUMHUECKHE CBOICTBA OeskoB. bruomornueckue pyHkuu 6enkoB. DepMeHThl — OHOJOTMYECKHUE KaTaIu3aTOPBI.
Crpoenue ¢pepmMeHTa: aKkTUBHBIN LEHTP, cyOcTpaTHasa cneuu@uunoctb. KodhepMeHTsI.

Buramunsl. OTianunst pepMEHTOB OT HEOPTraHUYECKUX KaTaIUu3aTOPOB.

VYrneBoasl: MOHOCaxapu/bl (TII0K03a, pu003a U Je30KCupu003a), Aucaxapuibl (caxaposa, JJAaKT03a) U MoJaucaxapuibl
(Kkpaxmai, TJIMKOTEeH, 1IeJITI0J103a). bruosornyeckue GyHKIIMU yTieBOI0B.

JIunuapl: Tpurauuepuabl, Gpochonunuasl, crepounsl. I'uapodunbHo-ruapodoOHbIe cBOMCTBA. buonornueckue GyHKINH
munuaoB. CpaBHEHUE YTIIEBOA0OB, OCIKOB U JIMMHUIOB KaK UICTOYHUKOB SHEPIHH.

Hyxneunossie kucnotel: JJHK u PHK. Hykneotuasl — MoHOMEpPBI HyKIE€MHOBBIX KUcnoT. Ctpoenue u ¢pynkuuu JJHK.
Crpoenue u pyukiuu PHK. Buast PHK. AT®: ctpoenue u GpyHKUIUU.

[uronorus — Hayka o kietke. KinetouHas Teopust — npumMep B3auMOJICUCTBUS Uil U (PAKTOB B HAYYHOM MO3HAHUHU.

Mertoabl uzyuenus kiuetku. Kierka kak nenoctHas xuBasi cuctema. OO11re Npu3HaKky KIETOK: 3aMKHYTasi HApy>KHast
MeMOpana, moJiekynsl JIHK kak reHeTndeckuii annapar, cucteMa cuHTe3a Oeska.

Tunel KIETOK: 3yKapuoTHUecKas U mpokapuoTuieckas. OCOOEHHOCTH CTPOEHHUS MPOKApUOTUYECKON KieTku. Kierounas
cTeHka Oakrepuii. CTpoeHHe 3yKapuoTHIeckoi KieTku. OCHOBHBIE OTJIMUUS PACTUTEIILHOMN, Y)KUBOTHON U TPUOHOM KIIETKHU.
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[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAS] CTEHKA, TTIMKOKAIUKC, uX GyHkuuu. [Inazmarnueckas memOpana, eé
CBOMCTBA U (DYHKIIHH.

[uromna3ma u e€ opranouibl. OnHoMeMOpanHbie opranouabl kiaetku: IIIC, anmapat ['onbaKu, TU30COMBI.
[TonyaBTOHOMHBIE OpraHOUABI KIETKH: MUTOXOHIPUH, TIACTUAbL. [IporncxoxkaeHne MUTOXOHAPUN U TU1acTul. Buasl mmactu.
HememOpanHbie OpraHOuIbl KIETKH: pUOOCOMBI, KJIETOUHBIN IIEHTP, IEHTPUOIU, PECHUYKH, KI'YTUKH. DYHKIIMK OPTaHOU OB
KJIETKU. BKitoueHns.

Snpo — perynaropHslii eHTp KiaeTku. CTpoeHue sijapa: sjuepHas 0007104YKa, KapruoIruiazMa, XpoOMaTHH, SIPBIIIKO.
XPpOMOCOMBI.

TpaHCIIOPT BELIECTB B KIIETKE.

JdemoHcTpanuu
IToptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneinen, P. Bupxos, [Ix. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®pankiuH,
K. M. bap.

Juazpammer: «PactipefienieHue XMMUYECKUX 3JIEMEHTOB B HEXKMBOM Mpupoe», «Pacnpenenenre XuMIU4eCKUX 3J1EMEHTOB B
KHABOU TIPUPOIE».

Taoauywt u cxemwr: «llepuoanueckas TabaUAa XUMUYECKUX 3JIEMEHTOBY, «CTpOEHHE MOJIEKYJIbI BOJbDY, «buOCHHTE3 Oenkay,
«Ctpoenue Mosekyisl 0enkay, «Ctpoenue ¢pepmentay, «Hyknennobsie kuciaotsl. JJIHK», «Ctpoenue momnekynbr ATOy,
«CTpoeHne 3yKapruOTUYECKOUN KIIETKW», «CTpOCHUE )KUBOTHOM KIETKN», « CTPOEHHUE PACTUTEIIBHON KIETKW», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOEHUE SIApA KIETKWY, « Y TJIIEBOJB, «JIUIUIb.

Oobopyoosanue: CBETOBOI MUKPOCKOI, 000PYIOBAHUE JIJIsl IPUTOTOBIICHUS MMOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB;
MHUKpOMpenapaTsbl paCTUTEIbHBIX, )KUBOTHBIX U OaKTEPUATbHBIX KJIETOK.
JlaGopaTopHble U MpaKTHYECKHE PadoOThI:

Jlabopamopnasa paboma Ne 1. «3yueHne KaTaTUTUUECKON aKTUBHOCTH (DEPMEHTOB (Ha MpUMEPE aMUJIa3bl UK KaTaaasbl)y.
Jlabopamopnasa paboma Ne 2. «3yueHne CTpOCHUS KJIETOK PACTCHHM, )KUBOTHBIX U OAKTEPUM MO MUKPOCKOIIOM Ha TOTOBBIX
MHUKpoTpenapaTax U UxX OIMUCaHUE.

Tema 4. /KusHeaesiTeJIbHOCTD KJIETKH (6 1)

OOMeH BelecTB, WK MeTadoIu3M. AcCUMUISAIUS (TUTACTUYECKUI OOMEH) M TUCCUMMIIALINS (SHEPTETUYECKU 0OMEH) —

JIBE€ CTOPOHBI €TMHOTO TIpoliecca MeTabom3Ma. Poiib 3aKOHOB COXpaHEHUSI BEMIECTB M SHEPTUH B TOHUMAaHUHN MeTab0IM3Ma.
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Tunel oOMeHa BeniecTB: aBTOTpOo(dHbBIN U reTepoTpodHbIil. Ponb hepMeHTOB B 00MEHE BEIIECTB U MPEBPAIICHUN YHEPTUU
B kieTke. @oTocunrtes. CBeToBas u TeMHOBas (a3l porocunTesa. Peakiuu dhotocunresa. I PexTuBHOCTH (HOTOCUHTE3A.
3naueHnue porocuHTE3a IS )KU3HU Ha 3emiie. Biausinue ycnoBuii cpeibl Ha (POTOCUHTE3 M CIIOCOOBI MOBBIIICHHUSI €T0
NPOJYKTUBHOCTH Y KyJIbTYPHBIX PACTEHUN

XeMocuHTe3. XeMOCHHTE3UPYIolue OaKTepuu. 3HaYeHUE XeMOCHUHTE3a JIJIsl )KU3HU Ha 3eMiie.

DHepreTuueckuii oOMeH B KiieTKe. Paciiernienre BemecTs, BbIICICHUE U aKKyMYJIUPOBaHUE YHEPTUU B KIIETKE. DTarbl
sHepreTuyeckoro oomena. ['nukonus. bpoxenue u ero Buasl. KucinopoaHoe okucieHnue, Win KJIeTOYHOE AbIXaHUE.
OxucnurensHoe GocopunpoBanne. IPHEeKTUBHOCTh IHEPTETUUECKOTO OOMEHa.

Peaxiuu maTpuunoro cunrtesa. ['enetnueckas nndopmanus u JIHK. Peanuzanus renernueckoit nHGopMaIuu B KIETKE.
['enetnueckuit koa u ero cBoiicta. TpaHckpunius — Marpuunbiidi cuate3 PHK. Tpancnsius — 6uocunTes Oenka. Dtarbl
Tpaucisimu. KonupoBanue aMuHokucioT. Pons pubocom B OuocuHTe3e Oenka.

Hexkierounsie hopmbl xku3Hu — BUpYChl. Mictopust otkpsitus Bupycos (.M. VBanoBckuit). OcoO€HHOCTH CTPOCHHUS U
YKU3HEHHBIN HUKJ BUpYycoB. baktepnodaru. bone3nu pacteHuil, ;)kUBOTHBIX M YEJIOBEKA, BbI3bIBAEMbIE BUpycaMu. Bupyc
nmmyHoieuiuta yenoreka (BUY) — Bo30yautens CITINJa. OGpaTHas TpaHCKPUIIMS, peBepTa3a U UHTErpasa.
[TpodunakTuka pacnpocTpaHEeHUs] BUPYCHBIX 3a00JI€BaHUM.

JlemoncTpanum:

Ilopmpemwi: HK. Konvuos, J[.1. MBanosckuii, K.A. Tumupsizes.

Taobauuysl u cxemwr: «Tunsl nuTaHusD?, «MeTaboauzm», K MUTOXOHIPUSNY», « IHEPTETUUECKUN 0OOMEHY, «XJIOpOILIacT»,
«Dotocuntesy, «Ctpoenue JJHK», «Ctpoenue u pyHKuMOHUpOBaHUE TeHay, «CuHTe3 0enkay, «[ eHeTHYeCKuil Koy,
«Bupyce», «bakrepuodarny, «CtpoeHue u xu3HeHHbIHN 1uki Bupyca CIIN/]a, 6akteprodaran, «Pemnuxanus JHK».

Oobopyoosanue: monenu-anmukauu «Y asoenue JJHK u tpanckpuniusy», «buocunrtes o6enka», « CTpoeHUE KICTKNY;
Mozenb cTpykTypsl JJHK.

Tema 5. PasMHOKeHHe 1 HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB (5 1)

KiieTouHbIi UK, UK KU3HEHHBIN 1TUKI KieTku. UHTepdaza u muto3. [Iporieccel, nporekaroiiye B uHTEpdase.
Pernmukanus — peakuus Mmatpuunoro cunresda JHK. Crpoenne xpomocom. XpoMOCOMHBIA HA00Op — KapHOTHIL. J{UMIIOUAHBIN
Y TaIrJIONIHBIA XpOMOCOMHBIE HAO0OpHI. XpoMaTu ibl. [[uTonornueckue OCHOBbI pa3MHOXKEHHUS U UHAUBUYaIbHOTO Pa3BUTHUS
OpTaHU3MOB.
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Henenue kinetkn — muTo3. Craauu muto3a. [Iponecchl, npoucxoasiuye Ha pa3HbIX CTaIUSIX MUTO3a. bruonornueckui
cMbIC] MUTO3a. [Iporpammupyemasi rubenb KIeTKH — aronTo3.

@DopMbI pa3MHOKEHUS OPraHU3MOB: OECIooe U 1MooBoe. Buibl 6ecrnonoro pa3sMHOXKEHUS: JIeJICHUE HaIBOE, TOYKOBAHUE
OJIHO- ¥ MHOTOKJIETOYHBIX, CHOPOOOpa30BaHUe, BETETaTUBHOE pa3MHOKeHHE. VICKyCCTBEHHOE KJIOHUPOBAHUE OPraHU3MOB, €r0
3HAYEHUE IS CENICKIINH.

[TonoBoe pazMHOXKEeHHE, ero OTINYUs OT 6ecnonoro. Meiio3. Ctaauu meito3a. [Iporieccsl, mpoucxoasiiye Ha CTaaUsIX
Meiio3a. [ToBenenne xpomocom B meriose. Kpoccunrosep. buonornyeckuii CMbICH U 3HaUY€HHE Mel03a. ['aMmeTorenes —
npouecc 00pa30BaHUs MOJIOBBIX KJIETOK Y )KUBOTHBIX. [1010BbIE Kene3bl: CeMEHHUKHU U siIMuHuKA. OOpa3oBaHue U pa3BUTHE
MIOJIOBBIX KJIETOK — raMeT (CepMaTo30M/1, SIMIEKIeTKa) — CIepPMaTOreHe3 U OOTeHE3.

OcoOeHHOCTH CTPOEHHUS SIMLIEKIIETOK U criepmaTo3ouaoB. OmnonorBopenue. [laprenorenes. UHauBuayanbHOE pa3BUTHE
(oHTOrEHe3). DMOpPHOHATILHOE pa3BUTHE (AMOpPUOTEHE3). DTalbl SMOPUOHAILHOTO PA3BUTHS Y TIO3BOHOYHBIX KUBOTHBIX:
ApoOJieHue, racTpyJIsilius, OPraHOT€HE3.

[TocTamOproHanbHOE pa3BUTHE. THUITBI HOCT3IMOPUOHAIBHOTO PA3BUTHA: IIPSIMOE, HEMPSMOE (JTUUMHOYHOE). Brinsuue
Cpelibl Ha pa3BUTUE OPTaHU3MOB; (PAKTOPHI, CHOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOICTBA.

Poct u pa3Butue pacrennii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH, CTaIUN Pa3BUTHSL.

JlemoncTpanum:

Taonuuywsl u cxemwr: «OOPMBI pa3MHOKEHHS OPTAaHU3MOBY, «/{BOMHOE OIJIONOTBOPEHHE Y IBETKOBBIX PACTEHUI,
«BereratuBHOE pa3MHOXXEHHUE pacTeHUI, «Jlenenue kieTku 6aktepuity, « CTpoeHHEe MOJOBBIX KIETOK», « CTpoeHUE
XpomMocoMbly», «Kierounbiii ki, «Pemmkanusa JHK», «Muto3zy», «Menosy, «IIpsmoe u Henpamoe pa3Butue», «['ameTorenes
Yy MIIEKOTIMTAIOUIUX U YEJIOBEKay, « OCHOBHBIE CTAIUM OHTOTEHE3A.

Oobopyoosanue: MUKpOCKOI, MUKpomnpenapaThl «CriepMaTo30u bl MIEKOMUTAIOIIET0», « AHIeKIIeTKa MIIEKOITUTAIOIIET0Y,
«KapurokuHes B KJIeTKaxX Kopelka Jiykay, «Jlenenue kietkny»; moaens JIHK, Monens MeTada3zHoit XpOMOCOMBI.

JlabopaTopHble U MpaKTUYECKHE PadoOThI:

Jlabopamopnasa paboma Ne 3. «<HabGnroneHrie MuTO3a B KJI€TKaX KOHUMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTax.
Jlabopamopnasa paooma Ne 4. «I3ydyeHune CTpOEHHUS TTOJOBBIX KJIETOK HA TOTOBBIX MUKPOIIPENapaTax».
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Tema 6. HacsieAcTBEHHOCTH 1 MK3BMEHYHUBOCTH OPraHU3MoOB (8 4)

[Ipenmer u 3agaun reneTuku. Victopus pa3BUTHsI TeHETUKU. PoJb IUTOIOTHH ¥ SMOPUOJIOTUM B CTAHOBJICHUU I'€HETHUKH.
Bxran poccuiickux u 3apy0eKHBIX YUEHBIX B Pa3BUTHE TCHETHKH.

MeTobl TeHeTHKH (THOPHUI0IOTUUECKUN, IIUTOICHETUYECKUH, MOJICKYJISIPHO-TeHETHYEeCKUM ). OCHOBHBIC TEHETHYECKUE
TIOHSTHS.
['eneTnyeckasi CHMBOJIMKA, HCMOJIB3yEMasi B CXeMax CKpEIIMBaHUN. 3aKOHOMEPHOCTH HACJI€I0BaHUs IPU3HAKOB,
yctanoBJieHHbIe . Menaenem. MoHOrHOpuaHOE CKpEIMBaHKUE. 3aKOH €AMHOO0pas3us THOPUIOB IepBoro nokosieHus. [IpaBuio
JTOMUHUPOBaHMS. 3aKOH pacIICIJICHUs TpU3HaKoB. [ unore3a yuctotel raMeT. [1o1HOE M HEMOJIHOE IOMUHUPOBAHUE.
JIuruOpuiHOE CKpelrBaHue. 3aKOH HE3aBUCUMOI'O HACJICIOBAHMS ITPHU3HAKOB.

[{uToreHeTnueCcKHue OCHOBBI JUTHOPHIHOTO CKPEIIMBaHUs. AHATU3UPYIOIIee CKpeluBanue. Mcrnonp3oBanue
aHAJIM3UPYIONIETO CKPEIUBAHUS JIJIsl OIIpeAeIeHUs TeHOoTHIa ocoOu. CIierieHHoe HacaeoBaHue nmpru3HakoB. Padora T.
Moprana 1o CuerieHHOMY HacJeJ0BaHUIO reHOB. HapylieHue cierieHust TEHOB B pe3yJIbTaTe KPOCCUHIOBEPa. XpOMOCOMHAs
TEOpHUs HACIEICTBEHHOCTH. [ eneTnueckue kaptol. [ eHeTrka nosa. XpoMOCOMHOE ONPEICIICHUE 10Ja. AyTOCOMBI U MOJIOBBIE
XPOMOCOMBI. [ OMOramMeTHbIE U reTepOoraMeTHbIe Oprann3Mbl. HacnegoBanue npu3HaKoB, CHETJIEHHBIX C ITOJIOM.

N3menunBOCTh. BBl ”3MEHUNBOCTHU: HEHACIIECICTBEHHAS U HACJIEACTBEHHAs. PoJib Cpeibl B HEHACTIEICTBEHHOM
M3MEHYMBOCTH. XapaKTePUCTUKA MOAU(UKAIITMOHHON N3MEHYUBOCTH. BapruallnoHHbIN psa 1 BapualimonHas kpusas. Hopma
peakiuu npusHaka. KoinuecTBeHHbIE U KaU€CTBEHHBIE MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOAU(DUKAIIMOHHON
M3MCHYMBOCTH. HacneacTBeHHas!, UM TeHOTUITHYECKasl, N3MEHYNBOCTh. KOMOMHATHBHAS N3MEHUNBOCTL. Mel03 U ITOJIOBOi
MPOIECC — OCHOBA KOMOMHATUBHON M3MEHYMBOCTH.

MyTtannonHas uaMeH4nBoOCTh. Kitaccudukanust mytaiuii: reHHble, XpOMOCOMHBIE, TeHOMHBIE. YacToTa 1 MPUYMHBI
MyTaluii. MyrareHHbie aKkTopsbl.

3aKOH TOMOJIOTMYECKHUX PAZIOB B HaclienCTBeHHOM n3menunBoctd H.M. BaBuiioBa. BHesiepHas HaclieICTBEHHOCTh U
W3MEHYUBOCTbD.

['enetuka uenoBeka. Kapuorumn yenoBeka. OCHOBHBIC METO/IbI TCHETUKH YEJIOBEKA: T€HEAIOTHUECKUNA, OJTM3HEIIOBBIM,
UTOT€HETUYECKUM, OMOXUMHUYECKUH, MOJIEKYJISIpHO-TeHeTHYecKui. COBpEMEHHOE OIpeiesIeHHe F€HOTUIIA: TIOJTHOTE€HOMHOE
CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM 4uciie ¢ moMoubto [T1[P-ananmu3a.
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Hacnencreennbie 3a001eBaHMs Y€IOBEKA: TeHHbBIEC 00JIe3HU, 00JIE3HU C HACIIEICTBEHHOM MPeIpacioioKeHHOCTHIO,
XpPOMOCOMHBIE 00sie3HU. COMaTHYECKHE M TeHEPATUBHBIC MyTallUH.

CrtBosioBbie KiIeTKU. [IpUHIMIIBI 370pOBOTO 00pa3a KU3HU, TUATHOCTUKU, MPOMUIAKTUKH U JICUSHUS] TCHETHYECKUX
Oosie3Hel. MeMKo-reHeTHYeCKOe KOHCYIbTHPOBaHUE. 3HAUEHNE MEIUITMHCKOM T€HETUKU B MPEIOTBPAILICHUH U JICUSHUH
T€HEeTUYECKHUX 3a00JICBaHUN YeIoBeKa.

JlemoHcTpanuu:

IHopmpemoui: I'. Mennens, T. Mopran, I'. ne ®pus, C.C. UerBepukon, H.B Tumodees-Pecosckuii, H.U. BaBumos.

Taobauywt u cxemwr: «MOHOTHOPUIHOE CKPEIIMBAHKUE U €T0 IUTOICHETHYECKAasi OCHOBAY, «3aKOH PaCIICIUICHUS U €ro
[IUTOT€HEeTHYECKass OCHOBaY», «3aKOH YUCTOTHI TaMeT», «[urubpumaHoe ckpeniuBanuey, « L {utomorniueckne 0CHOBBI

IIPIFPI6pI/I,I[HOFO CKPCIINBAHUA, ((MGﬁOB)), ((BBaHMOHGﬁCTBHC AJUVICJIBHBIX I'CHOBY, «['eneTnueckue KapThbl paCTeHHﬁ, ZKHNBOTHBIX

1 4yenoBeKay, «I'eHeTrka nojuay, «3aKOHOMEPHOCTH HACIIEIOBAHUS, CLIEIIJIEHHOTO € MoJoMy», «Kapruotunsl yenoBeka u
KUBOTHBIX», « Bunibl m3MeHunBoCcTIY, « MoaudukannoHHas U3MeHIUBOCThY, «HacnenoBanue pesyc-pakropa», «I eneTuka
TPy KpoBu», « MyTallMOHHAs U3BMEHYMBOCTE». O00py0BaHUE: MOIeIU-anTUIMKAUU « MOHOTHOPUIHOE CKPEIIUBAHKEY,
«HenonHoe noMunrpoBanuey, «lurubpuanoe ckpemnmBanuey, «llepekpéct XxpoMocom»; MUKPOCKOIT U MUKpOTIpenapar
«JIpo3zoduna» (Hopma, myTaruu GOpMbI KPbUTHEB U OKPACKH Teja); repOapuii «['opox moceBHOIN.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:
Jlabopamopnas paboma Ne 5. «I3yueHue pe3yabTaTOB MOHOTUOPUIHOTO U JUTHOPUITHOTO CKPEIIUBAHUS Y IPO30(UIIbI Ha
rOTOBBIX MUKpoTpenaparaxy. Jladopamopnasa pavoma Ne 6. «13yuenre MoaupuKamoHHON U3MEHYMBOCTH, TIOCTPOCHUE
BapUALIMOHHOTO PsiJia U BAPUALIMOHHON KPUBOW.
Jlabopamopnasa paboma Ne 7. « AHanu3 myTainuil y 1po30(uiibl Ha TOTOBBIX MUKpOMpenapaTaxy.
Ilpaxkmuueckaa padoma Ne 2. «CoCTaBlI€HUE U aHATIU3 POJIOCIOBHBIX YETIOBEKAY.
Tema 7. Cenexkuusi opranu3mon. OCHOBbI O0MOTEXHOJI0THH (3 1)

Cernexiys Kak HayKa v Mpolecc. 3apoxKIeHue celeKuy U qomectukanus. Yuenne H.M. BaBuioBa o neHTpax
MIPOUCXOXKICHUSI 1 MHOTO0Opa3us KyJIbTYPHBIX pacTeHUi. [[eHTpbl mporucxXoxkaAeHUs JOMAITHUX KMBOTHBIX. CopT, Mopo/a,
IITAMM.
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CoBpeMeHHBIE METObI CeNIeKITMU. MacCcoBbI U UHAUBUIYAJIBHBIM OTOOPHI B CEJICKIIMU PACTEHUM U )KUBOTHBIX. OlICHKA
aKTepbepa. bian3kopoacTBeHHOE CKpelnuBanue — UHOpUAUHT. YncTtas muausa. CKpenMBaHie YUCThIX JTUHUHN. [ 'eTeposuc, mim
ruOpHIHAs CUJIa.

HepoacTeBenHoe ckperuBanre — ayTopuauHr. OtnanéHaas Tubpuan3anus 1 e€ yCIrexu.

HcKycCTBEHHBIN MyTareHes3 U MoJiy4YeHHUE MOUIIIONA0B. JIOCTHIKEHUS CEJIEKIIMU PACTCHUH, ’KUBOTHBIX U
MUKPOOPTaHU3MOB. BHOTEXHOJIOTHS KaK OTpaciib IPOU3BOACTBA.

['ennas urxeHepus. Itamnbl co3nanus pekomOnHanTHo JIHK 1 TpaHCreHHBIX OpraHnu3MOB.

Knerounas nnxenepusi. Kiietounbie KyiabTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHHUE PACTECHUM.

KitoHupoBaH#e BEICOKOITPOIYKTHBHBIX CEIBCKOXO3SIMCTBEHHBIX OPraHU3MOB. DKOJIOTHYECKHE U ATHUYECKHe podiaembl. MO
— TEHETUYECKH MOJIU(PHUIIUPOBAHHBIC OPTAHU3MBI.
JlemoHcTpanuu:

IHopmpemw: H.W1. Baswios, 1.B. Muuypun, I'. JI. Kapnedenko, M.®. HBanoB. Tadauust u cxemst: xapta «LleHTpbI
MIPOUCXOKICHUSI 1 MHOTO0Opa3us KyJIbTYPHBIX pacTeHu», «[Iopoabl JoMalTHUX )XUBOTHBIX», «CopTa KyJIbTypHBIX PACTEHUN,
«Otnanénnas rudpuanzanus», «Padotsr akanemuka M.®. MBanoBay, «llonumnouaus», «O0BEKTh OMOTEXHOJIOTHIY,
«KnerouHsie KyJIbTYphI U KIIOHUpOBaHUEY, «KOHCTpyHpOBaHUE U IEPEHOC T€HOB, XpoMocomy. O00pynoBaHuE: MYJISKHU TJI010B
Y KOPHETUIOAO0B AUKUX (DOPM U KYJBTYPHBIX COPTOB pacTeHui; repoapuii « CeabCKOX035UCTBEHHbBIEC PACTEHUSD.

JlaGopaTopHbie U NpaKTHYECKHE PadOTHhI:

Ikckypcus « OCHOBHBIE METO/IBI U IOCTUKEHUS CEJICKIIUUA PACTEHUM U )KMBOTHBIX (Ha CEJIEKIIMOHHYIO CTAHIIUIO, TJIEMEHHYIO
(hepMy, COPTOUCTIHITATENIbHBIA YYaCTOK, B TEIUNIMYHOE X03UCTBO, TA0OPATOPHIO arpPOYHUBEPCUTETA WIIM HAYYHOTO ILICHTPA)»
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11 KJIACC 1 4 B Heaento, Bcero 34 4, U3 HUX 2 4— PE3EpPBHOE BpEMs
Tema 1. IBosounonHas ouosorus (9 4)

[IpeanochbUIKM BOBHUKHOBEHUS HBOJIIOIIMOHHON TEOpUU. DBOJIIOIIMOHHAS TEOPUS U €€ MecTo B Ouosioruu. BriusHue
ABOJIIOIIMOHHOM TEOPHUH HA pa3BUTHE OUOJIOTUU U IPYTUX HAYK.

CBugerenbcTBa 3BOIIONUU. [1a€eOHTONOrHYECKHE: TOCIEN0BATENBHOCTD MOSIBJIICHHSI BUOB B MMAJICOHTOJIOTUYECKOM
JIETOMHCH, TepexoiHbie popMbl. buoreorpaduueckue: cxoAcTBO U paznudue GpayH U GIop MaTepuKOB U OCTPOBOB.

DOMOPHOJIOTUYECKHE: CXOACTBA U Pa3INUUs YMOPUOHOB Pa3HbIX BUJIOB MO3BOHOYHBIX. CpaBHUTEIHLHO-AaHATOMUYECKHE:
TOMOJIOTUYHbBIC, aHAJIOTUYHBIC, PYTUMEHTAPHBIE OPTraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKHUE: CXOJCTBO MEXAHU3MOB
HACJICJICTBEHHOCTH U OCHOBHBIX META0OJNYECKUX MYTEH y BCEX OPTaHU3MOB.

OposmonmonHas teopus Y. [apeuna. [Ipennocbuiku BO3HUKHOBEHHS AapBUHU3MA. JIBUKYIIIUME CUJIIBI 3BOJIFOIIMU BHJIOB 110
HapBuHy (M30bITOYHOE Pa3MHOXKEHHE MPU OTPAHUYCHHOCTH PECYPCOB, HEoMpeIeaEHHass N3MEHUNBOCTh, O0pKOa 3a
CYLIECTBOBaHHE, ECTECTBEHHBIH 0TOOP).

Cunternueckas Teopus 3Bostonuu (CTI) u e€ ocHOBHBIE MO0KeHUs. MukposBostonus. [lonmynamus kak equHuIa BUa
1 3BOJIONMH. J[BrKyIue cuiibl ((hakTopbl) IBOTIOLUKA BUJOB B MpUpoAe. MyTallMOHHBIN Mpoliecc 1 KOMOMHATUBHAS
M3MEHYUBOCTh. [lomymnsiiroHHbIe BOJIHBI U Apeiid reHoB. M3omsius u Murpaiusi.

EcTtecTBeHHbII 0TOOp — Hanpapisiomuid paxtop sBomonuu. opmel ecrectBeHHOro oToopa. IlprcnocodieHHOCTh
OpraHU3MOB KakK pe3ysbTat 3Bodtouuu. [IpumMepsl npucnocobienuii y opranu3zmMoB. ApomMopdo3bl U HAHOAJANTalU K.

Bun u BunooOpazoBanue. Kpurepuu Buga. OcHoBHbIE (hOpMBI BU1000pa30BaHUs: reorpaduueckoe, IKOJI0rH4eCcKoe.

MakpoaBosorusi. @opMbl 3BOIOLNA: (PUileTUYECKas!, TMBEpreHTHAs, KOHBEPTeHTHasl, mapauienbHas. Heobpartumocthb
sBosoLMu. [Iporcxoxaenue oT HeclieMaTM3UPOBAaHHbBIX MPeaKoB. [Iporpeccupyromas crnenrnanu3anus. AanTiuBHas
paauarus.

JdeMoHCcTpanuu:

Hopmpemuwi: K. JIunnent, X.b. Jlamapk, Y./Japsun, B.O. KoBanesckuii, K.M. bap, 3. I'ekkens, . Mromnep, A.H.
CeBep110B.

Taoauywt u cxemwr: «Pa3zBuTHe OPraHUYECKOro MUpa Ha 3emiiey, «3apObIliv MO3BOHOYHBIX JKUBOTHBIX), K APXEONTEPUKCH,
«Dopmbl 60pBOBI 3a cyliecTBOBaHUEY, «ECTEeCTBEHHBIN 0TOOPY», «MHOT000pa3ue COpToB pacTeHU», « MHOrooOpasue mopos
KUBOTHBIX», «[lomynsanuny, « MyTarimoHHas ”3BMEHUYHUBOCTEY; «ApoMopdo3sny, «Mnuoagantarumny, «O01mas 1ereHepams»,
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«/IBrkymiue cuiibl 3Bosromy, «Kapra-cxema mapuipyra nyremectsus Y. Jlapsunay, «bopbs0a 3a cyiiectBoBaHue»,
«IIpucnocobIeHHOCTh OpraHu3MoBY, «I'eorpaduyeckoe BUI000pa3zoBaHuE», « IKOJIOTHUECKOE BUI000pa30BaAHKE.

Obopyooeanue: KONIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH; HAOOP IUIOI0B U ceMsH; KoyeKuus «[Ipumepsl
3aIIUTHBIX MPUCTIOCOOTICHUH Y dKUBOTHBIX»; MAarHUTHAsI MOJIeIb « OCHOBHbBIE HAIIPABJICHUS DBOJIIOUIY; 00bEMHAS MOJIEh
«CTpoeHue roJIoBHOTO MO3ra MO3BOHOYHBIX». buoreorpaduueckas kapra mupa; KoJekius «DopMbl COXpaHHOCTH
MCKOIAEMBIX JKUBOTHBIX U PACTEHUI»; MATHUTHAsI MOAENb-amuIukanus «llepekpéct Xxpomocom»; BiIaKHbIE NpenapaTsl
«Pa3Butne HacekomMoroy», «Pa3BuTue JIATymKuy; MUKporpenapat «/Ipo3oduia» (Hopma, MmyTanuu GOpMbI KPHLITLEB U OKPACKH
Tena).

JlaGopaTopHblie 1 NpaKTHYeCKHE padoThI:

Jlabopamopnasn paboma Ne 1. «CpaBHeHUE BUOB 110 MOP(HOIOTHUECKOMY KPUTEPHIOY.

Jlabopamopnasa paboma Ne 2. «Onrcanue IpruCIocoOJICHHOCTH OpraHUu3Ma U €€ OTHOCUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHNE M pa3BUTHE KU3HHU Ha 3emuie (9 4)

JloHay4HbI€ MPEICTABICHUS O 3aPOKICHUH XU3HU. HayuHble THIIOTE3bl BOSHUKHOBEHUS KU3HU Ha 3eMJie: aOuoreHes u
MaHCTIEPMUSL.

XuMudeckas 3BOTIONUSI. AOMOTEHHBIA CUHTE3 OPTaHUYECKUX BEIECTB U3 HEOPTraHUYECKUX. DKCIIEPUMEHTATBLHOE
MOATBEPKIACHUE XUMUUECKON IBOTIOLIUH.

HavanbHbie 3Tanbl Ononorudeckoit apomounu. ['unoresa PHK-mupa. @opmupoBanue MeOpaHHBIX CTPYKTYp U
BO3HUKHOBEHHUE MPOTOKJIETKH.

[lepBbie KIETKU U UX IBOIIOLMS. DOPMHUPOBAHNE OCHOBHBIX TPYMI )KUBBIX OPraHU3MOB.

PazButue xxu3Hu Ha 3emiie no 3pam u nepuojam. Karapxei. Apxenckas u mpoTepo3orckas 3pbl. [Taneo3olickas spa u eé
MEePHOJIbl: KEMOPUICKUNA, OpJIOBUKCKUH, CHUTYpUICKUIA, J€BOHCKUNA, KAMEHHOYTOJIbHBIN, mepMckuil. Me3o3oiickas spa u e€
IIEpUObL: TPUACOBBIN, FOPCKU, MeJI0BOW. KaliHO30lcKas apa 1 €€ nepruoabl: MAJIEOreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBIN.

XapakTepuCTHKa KJIMMAaTa U T€0JIOTUYECKUX TTPOIECCOB.

OCHOBHBIE 3TaIbl BOJIOIMU PACTUTEIBLHOTO U dKUBOTHOTO MUpa. ApoMop03bl y pacTeHul u xKUBOTHBIX. [losiBIeHUE,
paclBET ¥ BEIMUPAHUE IPYIII KUBBIX OpraHu3mMoB. CucTeMa OpraHMuecKOTro MUpa Kak OTPaKEHHUE SBOJIIOIUU.

OCHOBHBIEC CUCTEMATUYECKUE TPYIIIBI OPTaHU3MOB.

DBOJIIOIMS YeTTOBEeKa. AHTPOMOJIOTUS KaK HayKa.
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PazBuTHe npeacTaBiaeHU O TPOUCXOKICHUH YelloBeKa. MeToabl n3ydeHus anTpornorenesa. CxoACcTBa U pa3inyuus
YeJI0BEeKa M )KUBOTHBIX. CUCTEMaTHYECKOE MOJI0KEHUE YeoBeka. JBrxkynue cuibl ((hakTopbl) aHTPOIIOTeHE3a.

HacneacTBenHas ©SMEHUMBOCTD U €CTECTBEHHBIN 0TOOp. OOIIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBIICHUE OPYAHN Tpyaa,
MBIIUIEHUE, peub. OCHOBHBIE CTaJAUHU U BETBU 3BOJIIOLIMH YEJIOBEKA: aBCTPATIONUTEKH, UenoBeK yMelbli, YemoBek
npsaMoxoasimui, YenoBek HeanAepTaIbCKuii, YenoBek pazymublii. Haxoaku UCKOMIaeMbIX OCTAaHKOB, BPEMS CYIIECTBOBAHUS,
00J1aCTh pacpOCTPAHECHHUSI, 00BEM TOJIOBHOTO MO3Ta, 00pa3 ®KU3HU, OPYAUSL.

Yenoeueckue packl. OCHOBHBIE OOJIBIIINE PAChl: €BPOINCOUIHAS (€Bpa3uiicKas), HETPO-aBCTPaAIONIHAs (SKBATOpUAIIbHAS),
MOHTOJION]IHAA (a3UaTCKO-aMepUKaHCKasi). YepThl MPUCIIOCOOICHHOCTH MPEACTABUTENICH YEJTOBEUECKUX Pac K YCIOBUSIM
cyliecTBOBaHUs. EAMHCTBO yenoBeuecknx pac. Kputrka conuanbHOro TapBUHU3MA U pacu3Ma.

JlemoHcTpanuu:

Iopmpemor: ©.Penu, JI.I1actep, A.1.Onapun, C.Mumnep, ['.}Opu, Y./JapBuH.

Taonuuwvt u cxemor: «BoznnkHoBeHre COMHEYHON CUCTEMBI», «Pa3BUTHE OpraHUYECcKOTO MUpay, «PacTuTenbHas KIETKa,
«KuBoTHas knetkay, «lIpokapuornueckas knetka», « COBpeMEHHAs! CUCTEMA OPraHUYECKOro Mupay», «CpaBHeHUE
AHATOMUYECKUX YEePT CTPOCHUS YEJIOBEKA U YE€JIOBEKOOOPA3HBIX 00€3bsiH», « OCHOBHBIE MECTa MajlEOHTOJIOTHYECKUX HAXOJ0K
MPEJIKOB COBPEMEHHOI0 YENIOBEKa, «/lpeBHenme moan», «Ipesuue moan», «llepBbie COBpeMEeHHBIE T1011», «HenoBeueckne
pachb.

Oobopyoosanue: mynsixu «IIpoucxoxaenue yenoBeka (OrOCThI aBCTpaJONUTEKA, MUTEKAHTPOIIA, HeaHIepTajblia,
KpPOMaHbOHIIA)»; CJIENKH KaMEHHBIX OPYAUI MEPBOOBITHOIO YeIOBEKa (KaMHU-YOMNNEPHI, pyouIia, ckpedina);
reoXpoHoJiorudyeckas Tabnuia; KouieKuus «DopMbl COXPaHHOCTU UCKOTIAEMbIX )KUBOTHBIX M PACTCHUIN.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Ilpakmuueckasa paboma Ne 1. «3yueHne UCKOMAaeMbIX OCTATKOB PACTCHUI U )KUBOTHBIX B KOJUICKIIHSIX)

IKcKypcus «IBONIONUSI OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBIN MJIM KpaeBeIUEeCKUN My3eil).

Tema 3. Opranusmsl U OKpy:kaas cpeaa (5 4)

DKoJIOTus Kak HayKa. 3a/laud U pa3/ielibl 9KOJI0TUU. METO bl DKOJIOTHYECKUX UCCIICIOBAHUH.

DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YeJIOBEKa

Cpenpl oOUTaHUsI OpraHU3MOB: BOJIHAS, HA36MHO-BO3IyIITHAS, TOYBEHHAs, BHYTPUOPTraHU3MEHHAs.
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Okonoruueckue Gakropbl. Kinaccudukaius 3K0I0oruaeckux Gakropon: abMOTHUYECKUE, OMOTUYECKHE U aHTPOIIOT€HHbIE.
JleiicTBrE HKOTOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AbGuoTtnueckue GakTopbl: CBET, TEMIIEpaTypa, BIaKHOCTb. DoTonepuoausm. [Ipucnocobnenus opraHu3MoB K AEHCTBUIO
abnotuyeckux (HhakTopoB. buonornueckue puTMBbI.

buotnueckue paxropsl. Buabsl OnoTrueckux B3auMOACHCTBUN: KOHKYPEHIUS, XUIIIHUYECTBO, CUMOUO3 U €ro (POPMBI.
[Tapa3zutusm, Koomnepanus, MyTyajau3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HAXJIEOHUUECTBO). AMEHCAIN3M, HEUTPATIU3M.
3HaueHne OMOTHYECKUX B3aUMOJICHCTBUH /IJIs CYIIECTBOBAHUSI OPTaHU3MOB B IMPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHUE XAPAKTEPUCTUKHU NONYJIAUU. OCHOBHBIE MTOKA3aTEIN MOMYJISIUN: YACICHHOCTb, INIOTHOCTD,
POXKIAEMOCTh, CMEPTHOCTD, IPUPOCT, MUTpallvs. JMHAMUKA YHCIIEHHOCTH MOMYJISIUANA U €€ PEerysius.

JlemoHcTpanuu:

Hopmpemui: A. I'ym6onpar, K. @. Pynbe, O. ['ekkerns.

Taoauywt u cxemwr: xapta «IIpupoansie 30Hb1 3eMiun», «Cpeabl 00UTaHUS OPTAHU3MOBY, «DOTONEPHUOTUZM)
«JTonynsauumy, «3aKOHOMEPHOCTU POCTA YUCICHHOCTH MOMYJAINU HHOY30pUn Ty PETbKI».

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlabopamopnasa pavoma Ne 3. «Mopdonorundeckrie 0COOEHHOCTH PACTEHUM U3 Pa3HBIX MECT OOUTaHUSD.

Jlabopamopnasa paooma Ne 4. «BnvsiHue cBeTa Ha pOCT U Pa3BUTHUE YEPEHKOB KOJICYCa».

Ilpakmuueckaa paooma Ne 2. «I1oaCUET IIIOTHOCTU MONMYJISIUMNA PA3HBIX BUJIOB PACTCHUIN.

Tema 4. Coo01iecTBa 1 SKOJOrHYECKHE cucTeMbl (9 )

Coo0611ecTBO OpraHu3MoB — OuoleHo3. CTpyKTyphl OMOIIEHO3a: BUIOBAsI, MPOCTPAHCTBEHHAs1, Tpoduyeckas (TUIeBas).
Buasi-nomunantel. CBs3u B OMOIIEHO3€. DKOJOTUUECKUE CUCTEMBI (SKOCUCTEMBI).

[Tonstue 00 skocucTeme u 6uoreoreHo3e. OyHKIIMOHATIbHBIC KOMIIOHEHThI KOCUCTEMBI: MPOAYILIEHThI, KOHCYMEHTHI,
peayueHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPTUH B 3KOCUCTEME.

Tpoduueckue (nuieBbie) ypoBHU 3K0cUcTeMBI. [1uieBbie nienu u cetr. OCHOBHBIE TTOKA3aTen IKOCUCTEMBI: OroMacca,
MPOIYKIHUS. DKOJIOTHUECKUE TUPAMUIBL: TPOIYKIIMU, YUCIEHHOCTH, OnoMacchl. CBOMCTBA IKOCUCTEM: YCTOMYUBOCTD,
CaMOpETYJIALHNS, PA3BUTHE.

Cykueccus.
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[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. IKOCUCTEMA XBOMHOIO WM IIHUPOKOJIUCTBEHHOTO JIECa.

AHTPOIOTE€HHBIE IKOCUCTEMBL. ATPOIKOCUCTEMBI.
YpO60o3KOCHCTEMBI.

buonoruyeckoe u X03s1iICTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak pakTop ycToMunBOCTH 3KOcUcTeM. CoXpaHeHre OMOJIOTMYECKOro pa3Hoo0pasus Ha 3eMIie.

VYuenue B.U. Bepnazackoro o 6uocdepe. ['panuiipl, CocTaB u CTpyKTypa Ouochepshi.

Xupoe BemectBo U ero pyHkuuu. OcobeHHOCTH OMocdephl Kak rio0aabHON 3KocucTeMbl. JIMHAMIYecKoe paBHOBECHE U
oOpaTHas cBA3b B Ouocdepe.

KpyroBopoThl BeniecTB u OMOre0OXUMHUUYECKHUE IIUKIIBI AJIEMEHTOB (YTJIepo/ia, a30Ta). 30HAIBHOCTh Ouocdepsl. OCHOBHBIE
OmombI cymii. BosiHbIe OHOMBI.

YenoeuecTBo B 6nochepe 3emin. AHTPONOreHHbIE U3MeHEeHus B Ouocdepe. [1odanbHbIe IKOIOTHYECKUE TPOOIIEMBI.
CocymiecTBOBaHUE MTPUPOJIBI U YETIOBEYECTBA.

CoxpaneHnne OMopa3zHOOOpa3usl Kak OCHOBA YCTOMUMBOCTH Onocdepsl. OCHOBA PALIMOHAIILHOTO YIPABIEHUS IPUPOIHBIMU
pecypcamMu U UX UCToIb30BaHue. JIOCTHXKEHUST OMOJIOTHU U OXpaHa MPUPOIBI.

JdemoHcTpanuu:

Hopmpemuwi: A. JIxx. Tencnu, B.H. Cykaués, B.1. Bepnaackuii.

Taonuuwbt u cxemwr: «Ilumessie nenu», «broiieHo3: cocTaB u CTpykTypay, «[Ipupoansie coobiecTBay, «llenu nuraHusy,
«JKkosioruyeckas nupamugay, «buocdepa u yenopek», « IKoCUCTEMA TUPOKOJIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOTO
neca», «buonenos Bogoéman, « ArpoueHosy», «lIpuMepHbie aHTPONOTE€HHBIE BO3ICUCTBUS HA IPUPOY», «BakHenme
HMCTOYHUKHM 3arpsi3HEHUS BO3AyXa U TPYHTOBBIX BO», «[louBa — BaxkHel11asi coctapistomas onocepony, «DakTopsl
nerpaganuu nousy, «IlapaukoBsiid 3 PexT, «PakTopbl paIMOAKTUBHOTO 3arpsi3HeHUs Ouocdeps», «O0mIas cTpykrypa
ouocdepr», «PacnipocTpanenue xxu3Hu B onocdepey, «O30HOBBIN 3kpaH 6rochepnl», «Kpyropopot yriepoaa B buocdepey,
«KpyroBopoT a3zoTa B mpupoe».

Oobopyoosanue: monenv-aniukanus « TunuyHbie OMOLIEHO3b»; Tepbapuil «PacTurenbHbie COO0IIECTBA»; KOJUIEKIIUU
«buonenos», «Bpenurenu BaXXHEHIITUX CENbCKOX03IMCTBEHHBIX KYIbTYp»; repoapuu U KOJUICKIIUU PACTEHUI U )KUBOTHBIX,
MpUHAJJICKAIUE K Pa3HBIM 9KOJIOTHYECKUM TpyIiaMm ojiHoro Buaa, KpacHast kaura P®, nzo0pakeHus: OXpaHsIeMbIX BUJIOB
pacTeHUN U JKUBOTHBIX
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TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O ITIPEJIMETA «bBHOJIOI' U51»

10 KJIAC
1 4 B HEnemto, Bcero 34 4, 1 ¥ — pe3epBHOE BpeMms

Non/n | TeMBI YpOKOB M KOJIMYECTBO YaCOB OcHoBHOe coepkaHue IInanupyemsblie BUAbI y4eOHOI
AeATeJbHOCTH 00y4aloIuXcsl
Tema 1. buoJsiorusi kak Hayka (2 4)

1 buonorus xak Hayka (1 u) buonorus xak Hayka. CBsi3u OHOJIOTHH € PackpeiBaTh copepxanre TEPMUHOB U
0OLIECTBEHHBIMU, TEXHUYECKUMHU U JPYTUMU IIOHATUM: HAYYHOE MUPOBO33pEHUE,
€CTEeCTBEHHBIMH HayKaMu, PHIOCOPHEH, HayyHasl KapTHHA MUpPA, HAyYHBIH METO/,
penuruen, 3THKOM, 3CTETUKON U ITpaBoM. Poitb TUIIOTE3a, TEOPHS, METO/BI HCCIIEN0BaHUS.
6uosioruu B pOpMHUPOBAHUU COBPEMEHHOM XapakTepu30BaTh OMOJIOTHIO KaK HayKy, e€
Hay4HOU KapTuHbl Mupa. Cucrema MECTO U POJIb CPEU APYTUX €CTECTBEHHBIX
OMOJIOrMYECKUX HayK. Hayk. [lepeuncisaTs pazens OMONIOrUM B
JleMoHCTpanum: COOTBETCTBUU C 0OBEKTAMU U3YUECHHUS.
Ilopmpemui: 4. JlapBun, I'. Mennens, H. HaspiBaTh BaxkHEHIIME OTPACIIH
K. Konbuos, /Ixx. Yorcon u ®@. Kpuk. OMOJIOTUYECKHX 3HAHUH U 3a1a4M, CTOSIIHE

Tabnuyvl u cxemor: «MeTozpl MO3HAHMS KUBOK | mepex 6uosnorueit XXI B.
IPUPOABD
2 Meroas! MO3HAHMS )KMUBOU ITPUPOJIBI Meroas! TO3HAHMS )KUBOW ITPUPOJIBI PackpsiBaTh conep:kaHie TEPMUHOB U

(19)

Ilpakmuueckan paboma Ne 1.
«HMcnonbp3oBaHMEe Pa3TUYHBIX METO/I0B
IPU U3yYEeHUH OMOIOTUYECKUX
00BEKTOB»

(Habmro1eHue, SKCIIEPUMEHT, OMTMCAHUE,
U3MepeHue, KiraccuuKaims, MoIeTUPOBaHUE,
cTaThcTUYecKasi 00padoTKa TaHHBIX ).
JdemoncTpanum:

Tabauuvt u cxemwt: «MeTObI TTIO3HAHUS KUBOU
TIPUPOJIBDY.

JlaGopaTopHble U NpaKkTH4YeCcKHe padoThl:
Ilpakmuueckasa paooma Ne 1. «Vicnonb3oBanue
Pa3TUYHBIX METOJIOB MPU U3YUECHUHU
OMOJIOTHYECKUX 00BEKTOBY»

MOHATHI: HAYYHBIN METOM, METObI
MCCIIEIOBAHUS. XapaKTePU30BaTh
OCHOBHBIE€ METOIbI ITIO3HAHUS KHUBOM
MPUPOJIBI: HAOTIOACHHE, DKCIIEPUMEHT
oTMCaHue, U3MepeHne, KiacCupuKaus,
MO/JIETTMPOBAHME, CTATUCTUYECKAS
00paboTKa JaHHBIX

Tema 2. /Kusblie cucteMbl 1 uxX opranu3anus (1 4)
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Nen/n | TeMbl YPOKOB M KOJTH4ECTBO 4aCOB OcHoBHOe coepkaHue IInanupyemsbie BUABI yueOHOI
AeATeJbHOCTH 00y4aloIuXcst
3 buonoruueckue cuctemsl, nporeccol 1 | JKuBble cucTeMbl (0MOCHCTEMBI) KaK MPEAMET PackpeiBaTh copepxaHre TEPMUHOB U

ux u3ydenue (1 1)

u3zydeHust ouonoruu. OTIu4Ke KUBBIX CUCTEM OT
HeOpraHuyeckou nmpupojsl. CBOMCTBA OMOCHCTEM
U UX pazHooOpa3ue. Y POBHU OpraHU3aluu
OMOCUCTEM: MOJIEKYJISIPHBIN, OPTaHOUIHO-
KJICTOYHBIA, OPTraHU3MEHHBIN, TONYJISIIMOHHO-
BHJIOBOM, 9KOCUCTEMHBIH (OHO-
reoleHoTHuYeCcKuit), Ouocdepusiii. Hayku,
M3ydaronme OMOCHCTEMBI Ha Pa3HBIX YPOBHAX
OpraHu3alyH.

JdemoHcTpaumuu:

Tabauusl u cxemovr: «OCHOBHBIE PU3HAKH
KHU3ZHNY», Y POBHU OpPraHU3AlUN KUBOU
MIPUPOIBI»

MOHSITUI: cCUCTeMa, OMoJoruyecKas
CUCTEMa, DJIEMEHTBI CUCTEMBI, CTPYKTypa
OMOCHCTEMBI, CBOMCTBA KUBBIX CUCTEM,
00OMEH BElIeCTB, pa3MHOKEHHE, POCT,
pa3BUTHE, HACTIEICTBEHHOCTb,
U3MEHYUBOCTb, Pa3ApaKMUMOCTh,
9HEPro3aBUCUMOCTb, YPOBHH OpraHU3aIuU
*u3HU (Onocucrem). XapakTepu3oBaTh
MIPUHIIAITEI OPTaHU3alui OMOCUCTEM:
OTKPBITOCTh, BBICOKAS YIIOPSIIOYCHHOCTD,
CaMOPETYJISLIHNS, UePAPXUUHOCTD.
[lepeuncnsaTh yHUBEpCaIbHBIE CBOICTBA
YKUBOTO: €IMHCTBO XUMUYECKOT'O COCTaBA,
pa3apakuMOCTh, IBKEHHE, TOMEOCTa3,
POCT | pa3BUTHE, HACIIEICTBEHHOCTb,
MU3MEHYNBOCTD, BOJFOIIHS
(mpucnoco6yieHne K U3MEHSIOUIMMCS
ycnoBusiM). [IpuBoIuTE IpUMEpHI
OHOCHCTEM PA3HOTO YPOBHS OpPraHU3allud U
CPaBHHBATh MPOSIBJIICHUS CBOMCTB JKUBOTO
Ha pa3HBIX YPOBHSIX. XapaKTeprU30BaTh
OCHOBHBIE ITPOIIECCHI, TPOTEKAIOIINE B
OounocucTemMax: 0OMEeH BEIIeCTB U
MpeBpalleHIe YHEPTUH,
CaMOBOCIIPOU3BEICHHUE, CAMOPET YL,
paszButue. CoOro1aTh mpaBmuiia OEpeKHOTO
OTHONICHHS K KUBOH MPUPOJIE
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Non/n | Tembl ypokoB 1 KOJIMYECTBO YaCOB OcHoBHOE coep:kaHue Inanupyembie BUAbI y4eOHOI
JAesITeJIbHOCTH 00y4aroIuXcs
Tema 3. XuMH4YeCKHUil COCTAB M CTPOEHHUE KJIETKH (8 1)
4 XuUMHYECKUH COCTaB KJIeTKH. Boja u XUMHYECKUN COCTaB KJICTKH. XUMHYCCKHUE PackpeiBath copepkaHrue TEPMUHOB U
MUHEpaibHbIe conH (1 u) 3JIEMEHTBI: MAKPOIJIEMEHThI, MUKPOJIEMEHTHI. MOHSATHUI: AJICMCHTBI-OUOT CHBI,

Bona u munepanbhbie BemectBa. Ou3nko- MaKpO3JIEMEHTbI, MUKPOIJIEMEHTHI;
XUMHUYECKUE MPOIIECCHI, TPOTEKAIONINE B )KUBBIX | MUHEpAJIbHBIC BEIIECTBA, MOJIEKYJa BOJIbI
cucrteMax. OyHKIIMU BOJBI U MUHEPAIbHBIX Kak JIMI0JIb, BOJIOPOJIHBIC CBSI3H;
BellecTB B kieTke. [loanepkanne ruApoduIbHBIE U THAPO(POOHBIE BEIIECTRA.
ocMoTHYeckoro OanaHca. JlemoHcTpanuu: Jloka3pIBaTh €AMHCTBO 2JIEMEHTHOTO
Juazpammer: «PaciipeneneHne XMuMUIECKUX COCTaBa KakK OJIHO U3 CBOMCTB KHUBOTO.
3JIEMEHTOB B HEXKUBOU TIPUPOIECH, Pacnipenensite XUMUYECKHE DIIEMEHTHI 110
«Pacnipenenenre XuMHUYECKUX IJIEMEHTOB B rpyIaM B 3aBUCUMOCTH OT
YKUBOU MIPUPOJIE». KOJINYECTBEHHOI'O MPEICTaBUTEIIbCTBA B
Taonuywt u cxemor: «llepnonnueckas Tabauma OpraHU3Me; XapaKTepru30BaTh POJib
XUMHUYECKUX IJIEMEHTOBY, «CTpOeHHe OT/ACJBHBIX 2JIEMEHTOB. BBISABIATH CBS3b
XUMUYECKUI COCTaB KJIETKU. XNUMHYECKHE MEXAY COCTaBOM, CTPOCHUEM MOJIEKYJIBI
AJIEMEHTBI: MAKPOIJIEMEHTHI, MUKPODJIEMEHTHI. XHMHYECKOTO COCTMHCHUS U €T0
Bona u munepanbsbie BemecTBa. Pu3nKo- GYHKIUSIMH B KIIETKE
XUMHUYECKHE MPOLIECCHI, TPOTEKAIOLINE B AKUBBIX
cucteMax. OyHKIIMU BOABI U MUHEPAIbHBIX
BelecTB B kieTke. [loanepxxanue
OCMOTHYECKOT0 OanaHca.
Hemoncrpaumu: Juazpammet: «PacnpeneneHre
XUMHUYECKUX AJIEMEHTOB B HEXXHBOM MPUPOJIEY,
«Pacnpenenenrne XuMUYECKUX 3JIEMEHTOB B
JKUBOU IIPUPOIEN.
Tabauywt u cxemwr: «Ileprognueckas Tadauna
XUMUYECKHUX JIEMEHTOBY, «CTPOCHHE MOJIEKYJIBI
BOJIBD»

Non/n | Tembl ypOKOB B KOJIHYECTBO 4YaCOB OcHoBHOe coaepkaHue IInanupyemsblie BUaAbI y4eOHOI

31



JACATCJIBHOCTH Oﬁy‘laIOIIII/IXCH

benku. CocTaB u cTpoeHUE OSITKOB

(14)

benku. CocTaB u cTpoeHne OEIKOB.
AMUHOKHUCIOTH — MOHOMEPHI OETTKOB.
HezameHnMble U 3aMEHUMbIE aMUHOKUCIIOTHI.
AMUHOKHUCIIOTHBIM COCTaB. Y POBHU CTPYKTYPhI
0eIKOBOM MOJIEKYIbI (IEpBUYHAS, BTOPHYHAS,
TPETUYHAS ¥ YETBEPTUYHASL CTPYKTYpa).
XuMUYecKue cBoricTBa OeNKoB. bruonornueckue
¢dbynakuu 6enkoB. JlemoncTpauuu:

Taéauysl u cxemot: «CTpoeHUE MOJIEKYIIbI
oenkay». Q6opyoosanue: CBETOBOM MUKPOCKOTI,
MUKpOIpenaparsl

PackpeiBaTh copepkaHre TEPMUHOB U
MOHSITUIA: OEJIKH, OJIMMEPHI, MOHOMEPHI,
AMUHOKHCIIOTBI, MIENITUIHAS CBS3b,
HNOJUNENTH I, ACHATypaIusl.
XapakTepu30BaTh OEJKH KaK KJIacc
OPraHUYEeCKUX COCIMHECHUN;
KJIACCHU(UITUPOBATH MX TIO CTPOSHUIO
(rnoGynsipable 1 GUOPUILISPHBIE OETIKN),
NEPEYUCIIATh U XapaKTepu30BaTh PyHKIUU
0enko

DepMeHThI — OHOJIOTUYECKHE
karanuzaTopsl (1 1)

Jlabopamopnan paooma Ne 1.
«3yueHne KaTaIuTUHYECKOU
AKTUBHOCTH ()EPMEHTOB (Ha IIpUMEpe
aMUJIa3bl WM KaTajaasbl)»

depMeHThI — OMOJIOTUYECKHE KaTaTu3aTOPbI.
Ctpoenue dhepMeHTa: akTUBHBII LIEHTD,
cyOcTpartHas cnenupuaHocTsb. KodepmeHTHI.
Buramunbl. Otinnuus GepMeHTOB OT
HEOPTaHMYECKUX KaTaIN3aTOPOB.

Taoauyvt u cxemor: «CtpoeHue pepMeHTay.
Oobopyooeanue: 060pyI0BaHUE TSI POBEICHUS
HaOJI0ACHNH, N3MEPEHUH, SKCIIEPUMEHTOB
JlabopaTopHble H IPaKTHYeCKHe PadoThI:
Jlabopamopnas paboma Ne 1. «3yuenue
KaTAIUTUYECKOU aKTUBHOCTH ()epMEHTOB (HA
MIpUMEPE aMIJIa3bl WITH KaTallasbl)»

PackpeiBaTh copepkaHue TEPMUHOB U
TIOHSATHI: PEepPMEHTBI, aKTUBHBIH LIEHT,
cyOcTpaTHas ceupUIHOCTb,
KO(EepMEHTHI, OETKU-aKTUBATOPHI U OETKU-
WHTHOUTOPHI. YKa3bIBATh OTIUIHS
(GhepMEHTOB OT HEOPTaHUYECKUX
Katanu3aTopoB. OOBICHATH pOJIb
dbepMeHTOB B HYHKIITMOHUPOBAHUH KUBBIX
CUCTEM, B IIPOMBIIIIJICHHOCTH, B MEJIUIIUHE,
B MTOBCE/IHEBHOM JKU3HH YEIIOBEK

YrneBoasl. Jlunumast (1 9)

VYraeBobl: MOHOCaxapuabl (TIII0K03a, pudo3a 1
ne3okcuprbo03a), mucaxapuisl (caxaposa,
JIAKTO3a) M MoJIMcaxapupl (Kpaxmai, TITUKOTeH,
uemono3a). buonoruueckue pyHkuu
YIII€BOAOB. JINTIUABI: TPUTIIHAIEPUIHI,
¢dbochomunuabl, crepousl. I'napoduabHO-
rusipodoOHbIe cBOMCTBA. bruonornueckue

PackpeiBaTh copepxkaHie TEPMUHOB U
MOHSITUIA: YTIIEBOJIbI, MOHOCAXAPHUIBI,
JCaxapuibl, MOJUCaxapyu ibl, TIIF0K03a,
pubo3a, 1e30Kcupud03a, caxaposa, JIakTo3a,
MaJIbTo3a, IEJII0I03a (KiIeTyaTKa),
KpaxMaJl, I''TMKOT'CH; JIUIIU/bI,
TPULIIUIEPUIBI (KUPBI, Macya),
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¢bynkuuun munuaoB. CpaBHEHHE YIIIEBOJIOB,
OCJIKOB U JIUITUJIOB KaK UICTOYHHKOB SHEPTHUHU.
JdemoHcTpanuu:

Tabauust u cxemot: «YTIEBOIB», «JIMIHUIBI.
Oobopyooeanue: 060pyI0BaHNE TSI IPOBEICHUS
HaOJI0ICHUH, H3MEPEHUH, SKCTICPUMEHTOB

dbochomunuab, CTEPOUIB.
XapakTepu30BaTh YIJICBOIbI, JIUITHJIbI KAK
KJIACC OPTaHUYECKUX COCTHHEHHIA.
KitaccuduipoBath yriieBo bl ¥ JTHITHIbI
10 CTPOCHHUIO; TIEPEUUCIIATh PYHKIMH
YIJIEBOAOB M JTUMKI0B. CXeMaTHUYECKU
n300pakaTh CTPOCHUE MOJICKYJI YIJICBOJIOB,
JIMIIHIOB

8 HyxneunoBsie kucnotel. ATO (1 4) Hyxneunoseie kucnorsl: JIHK u PHK. PackpriBath copepxanue TEpMUHOB U
Hyxkneotnasl — MOHOMEPBI HYKJIEUHOBBIX MOHSITUIA: I€30KCUPUOOHYKIEHHOBAS
kucnot. Ctpoenne u pynknuu [JHK. Ctpoenune u | xuciora (JJHK), pubonyknenHoBast
¢ynkuun PHK. AT®: ctpoerne u pyHKITUH. kucnora (PHK), nykneorun,
JdemMoHcTpanum: HOJIMHYKJIEOTH/IHAS LIENb
Hopmpemui: JIx. Yorcon, @. Kpuxk, (MOIMHYKIICOTHT), KOMIIJIEMEHTAPHOCTb,
M. Vwunkune, P. ®OpaHkiuH. ¢byukun JJHK (xpanenue u nepenaya
Taoauywvl u cxemot: «HyKIIeNHOBBIE KUCIIOTHI; HacleIcTBeHHOU nH(popMarun); Buasl PHK
JHK», «buocunTtes 6enkay, «CtpoeHue (ma(bOpMaITMOHHAS, TPAHCIIOPTHAS,
MouteKyibl ATD». pubocomainbHas); aneHo3uHTpudochar

Oobopyoosanue: CBETOBOW MUKPOCKOIIL, (AT®), makposprudeckast CBs3b.

MHUKpOIpenaparsl XapakTepu3upoBaTh HYKJIEHHOBBIE
KHCJIOTBHI KaK XMMHUYECKNE COCUHEHMS U
HOCHUTEIU HACJIECTBEHHON NH(pOpMAaLIHH.
OTtMeuaTh 0COOEHHOCTH CTPOEHUS MOJIEKYII
nykinenHoBbIx kuciot (JHK, PHK) u ATO®.
CxemaTtnueckn n300pakaTh CTPOCHHE
HYKJIEOTHJI0B, MOJIEKYJI HyKJIIEMHOBBIX
kucior, ATD

9 KontpoabHnasi padoraNel

buonorns kak Hayka. JKuBble CUCTEMBI.
XUMUYECKUN COCTaB KJIETKU
Non/n | Tembl ypOKOB B KOJIHYECTBO 4YaCOB OcHoBHOe coaepkaHue IInanupyemsblie BUaAbI y4eOHOI
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JACATCJIBHOCTH Oﬁy‘laIOIIII/IXCH

10 Hcropus u metons! uzydenus kiuetkd. | Lluronorus — Hayka o knertke. Kiierounas PackpsiBaTh conep:kaHue TEPMUHOB U
Knerounas teopus (1 u) TEOpUs — IPUMEP B3aUMOJIEUCTBUSA UACH U HOHSATHN: KJIETKA, IUTOJIOTUS; PAaCKpPbIBATh

(akTOB B HAYYHOM MO3HAHUU. METO/Ibl U3yUeHHs | COJIepKaHHUE MOJOKEHUN KIETOUHON
KIIETKH. Teopuu. [lepeunciaTe U XapakTepru3oBaTh
JdeMoHCcTpanum: OCHOBHBIE METO/Ibl U3yUEHUS KIETKU
Ilopmpemui: A. JleBenryk, P. I'yk, T. IlIBanH, | (IpUrOTOBJIEHHE CPE3OB, OKpAIIUBAHUE,
M. Ulnennen, K. M. bap, P. Bupxos MUKPOCKOIIMPOBAHUE,
Oobopyooeanue: cBETOBOW MUKPOCKOII, LEHTPUPYTUpPOBaHUE, KYIbTBUPOBAHUE
MUKPOIpPENapaTbl pAaCTUTEIbHBIX, )KUBOTHBIX U KJIETOK U TKaHEeH )
OaKTepraIbHBIX KJIETOK; PUCYHKHU C
MUKpO(hOTOrpagusiMU KIETOK, MTOIydEeHHBIE C
IIOMOIIBIO CBETOBOTO U 3JIEKTPOHHOIO
MHUKPOCKOIIA

11 Knerka kak nenoctHas xkuBas cucrema | Kierka kak 1enocTHas xku- Bas cuctema. O0mue | PackpbiBaTh cosiepikaHue TEPMUHOB U

(1)

IIPU3HA- KU KJIETOK: 3aMKHYTasl Hapy>KHas
MemOpana, moJiekysl JIHK kak renernueckuit
anmnapar, cucreMa cuHTe3a Oeska. THUIIbI KIeTOoK:
JYKapuOTHYECKask U IPOKAPUOTUYECKAS.
OCOOEHHOCTH CTPOEHUS MPOKAPUOTHIECKOM
kneTku. Knerounas crenka 6akrepuii. CtpoeHue
9yKapuOTHYECKOH KIETKH. OCHOBHBIE OTINYMS
PacTUTENbHOM, KUBOTHOM U IPUOHON KIIETKH.
[ToBepXHOCTHBIE CTPYKTYPBI — KJIETOYHAs
CTEHKA, TTIMKOKAIUKC, UX (PYHKIHH.
[Ina3maruyeckas memOpaHa, e€ CBOWCTBA U
¢ynkuuu. JleMoncTpanum:

Ilopmpemui: A. Jlesenryk, P. I'yk, T. IlIBaHH,
M. Ulnennen, K. bap, P. Bupxos.

Taobauywt u cxemwr: «CTpoeHHE
9YKapuOTHYECKOHN KIETKN», «CTpOoeHHE

HOHATHI: KJIETKHU (3yKapHOTHYECcKas,
IPOKAPUOTHUYECKAs ), IIJIa3MaTHUYeCKast
MeMOpaHa (I1a3mMajieMma), TITHKOKaIUKC,
TPAHCIOPT BEIIECTB (ITaCCUBHBIM,
aKTUBHBIN), SHAOIUTO3 ((harouuTos,
MUHOIIMTO3), SK301IUTO3, KIETOYHAsl CTCHKa,
HykJeoua. CpaBHMBATh MEXKIY COO0OM
9yKapuOTHYECKHUE U IPOKAPHUOTUUYECKUE
KJIETKH; OTMEUYaTh CXO/ICTBO M pa3IuuUsl B
CTPOEHUU KJIETOK OaKTepui, )KUBOTHBIX,
pacteHuii u rpudoB
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KUBOTHOM KJIETKN», «CTpOEHHE PACTUTEIbHON
KJIeTKW», «CTpoeHne IpoKapuoTUYECKON
KIIETKI».

Oobopyoosanue: CBETOBO MUKPOCKOIT;
MHUKPOIIPENapaThl pAaCTUTEIbHBIX, )KUBOTHBIX U
OaKTepUaTbHBIX KIETOK

12

CrpoeHue 3yKapuoTUYECKON KIIETKH

(14)

Hutorua3zma u e€ opranounsl. OnHOMEMOpaHHBIE
opranou bl kietku: JI1C, anmapat ['onbmku,
nu30coMbl. [1o1yaBTOHOMHBIE OpraHOU/IbI
KJIETKU: MUTOXOHPHUH, IJIACTUIBIL.
[IpoucxoxaeHrne MUTOXOHIPUI U TIACTUI.
Buner mnactua. HememOpaHHBIC OpraHOUIBI
KJIETKH: PHOOCOMBI, KJICTOYHBIN IIEHTD,
LIEHTPUOJIUA, PECHUYUKH, )KTYTHUKU. DYyHKIIUU
OpraHouI0B KJIeTKU. Bkimouenus Aapo —
peryasTOpHbIN HEHTp KIeTKU. CTpoeHue sapa:
simepHasl 00009Ka, Kapuoria3ma, XpoMaTHH,
SIIPBIIKO. XpOMOCOMBI. TpaHCIIOPT BEIIECTB B
kietke. JlemoncTpanuu

Ilopmpemuwt: A. Jleenryk, P. I'yk, T. 11IBaHH,
M. Hlneinen, K. bap, P. Bupxos.

Taoauywt u cxemor: «CTpoeHue
AYKapUOTHUECKOU KIETKNY», «CTpoeHNE
YKUBOTHOM KJIETKN», «CTpOEHUE PaCTUTEIHHOU
KJIeTKN», «CTpOCHHE MPOKAPUOTHIECKOM
KJIETKU», «CTpOCHHE sIIpa KIETKH.
Oobopyooeanue: cCBETOBOW MUKPOCKOII,
MHUKpOIIpenapaTsl paCTUTENIbHbBIX, )KUBOTHBIX U
OaKTepUaTbHBIX KIIETOK.

JlabopaTropHble U NpaKkTUYecKue padoThbl:
Jlabopamopnas pavoma Ne 2. «3yuenune

PackpsiBaTh coepkaHie TEPMUHOB U
HOHSTHUN: HUTOIJIa3Ma, OPTaHOMIbI,
suporiazmatudeckas cets (JI1C), anmapar
lNonbmxu, TM30COMBI, BaKyOIb,
MHUTOXOH/IPHH, TUIACTH/IBI (XJIOPOTIACTEI,
XPOMOILIACTHI, JIEUKOILIACTbI), PUOOCOMBI,
MHUKPOTPYOOUYKH, KIETOYHBIN IIEHTP
(meHTpocoma), peCHUUKH, KI'YTHKH,
BKIIIOUEHUS, SI/IPO, siFiepHasi 000JI0UKa,
KapHoIula3Ma, XpOMaTHH, SJIPHILIKO,
XpoMocOoMBbl. ONUCHIBATh CTPOEHUE
3YKAPUOTHUYECKOM KIIETKH IO
M300paXeHUSIM U Ha MUKpOIIpernaparax;
KJIacCu(UIMPOBATh OPTaHOU/IbI B
3aBHCUMOCTH OT OCOOEHHOCTEH MX
CTpoeHus (0AHOMEMOpaHHbIE,
IByMeMOpaHHble, HeMEMOpaHHBbIE);
OIHCHIBATh (PYHKIINU KAKOTO OPTaHOH 1A B
KJIeTKe. XapaKTepu30BaTh KJIETOYHOE SAPO
KaK MECTO XpaHEHUs, epeaayuu (yIBoeHHe
XPOMOCOM) U peann3aiu (TpaHCKPUTIIHS)
HaCJIeICTBEHHON MH()OPMAIH KIICTKH.
[lepeyncasTh U ONMUCHIBATH KOMITOHEHTHI
aapa u ux yHkuuu. CxeMaTuyHoO
n300paxaTh CTPOSHUE PACTUTEIBHON 1
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CTPOEHMSI KJIIETOK PAaCTEHUH, )KUBOTHBIX U
OaKTepHii o] MUKPOCKOIIOM HA TOTOBBIX
MUKpOTpenaparax u ux

JKUBOTHOM KiIeTKH. OOBIACHATE
OnosornuecKoe 3Ha4YeHUE TPAHCIIOPTA
BEILIECTB B KJICTKE.

Tema 4. ’KuzneaesiTeIbHOCTb KJIETKH (6 4)

13 Oo6wmeH BewecTB. [Inactuueckuii OOMeH BelecTB, WK METa00IH3M. PackpebiBaTh copepxaHie TEPMUHOB U
obmen. Xemocunres (1 ) Accumutsiiust (TIacTUYECKU 00MEH) H MOHSATUN: 0OMEH BEIIECTB U MPEBpAICHUE

JUCCUMMJIALIUSA (PHEPreTUYecKuil oOOMeH) — JB€ | S3Hepruu (MeTabosn3M), aCCUMUIIALINSA,
CTOPOHBI €IMHOTO Ipolecca Meradbonn3ma. Poib | mmactudeckuit 0OMeH, TMCCUMMUIIALINS,
3aKOHOB COXPAHEHHUs BELIECTBA U YHEPTUUU B SHEepreTu4eckuil 0OMeH, GOTOCHHTES,
IMOHUMaHUK MeTaboym3Ma. Tursl oOMeHa dotonus, pochopunrpoBanue, NEPEHOCUNK
BEIIECTB: aBTOTPOQHBIN U reTepoTpodHbIi. Posib | mpoToHOB, XemocuHTe3. ONHCHIBATH
(bepMeHTOB B 0OOMEHE BEIIECTB H MTPEBPAIICHUH (doTocuHTE3, MPOLIECCHI, TPOTEKAIOIINE B
SHEPIHH B KJIETKE. XEMOCUHTE3. CBETOBOI U TEMHOBOM (pa3e. BriaBisATh
XeMocuHTe3Upyrole 6akTepuu. 3HaYeHHe IIPUYUHHO-CJIEICTBEHHBIE CBA3U MEXKIY
XEMOCUHTE3a JJIs KU3HU Ha 3eMIIe. HOTJIOLICHUEM COJIHEYHOW YHEPTUU

14 ®orocunres (1 1)
®otocunTe3. CBeroBas U TEeMHOBasH (ha3bl XJIOPOPUIUIOM U CUHTE30M MouteKys1 ATO.
dbotocunTesa. Peakiium ¢porocunTesa. CpaBHHMBAThH UCXOJIHBIE BEIIECTBA,
O¢ddexTuBHOCTH poTOCHHTE3A. 3HAUECHUE KOHEYHBIE MPOAYKTHI U YCIOBUS
(doTocuHTe3a A5 KU3HU Ha 3emiie. BiusiHue IIPOTEKAHUs PEaKIU CBETOBOU U
yCJIOBUH cpesibl Ha (POTOCUHTE3 U CIIOCOOBI TEMHOBOM (ha3bl poTocuHTe3a. CpaBHUBATH
MOBBIIIEHUS €0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX | OTOCHHTE3 U XeMOcHHTe3. OLleHUBaTh
pacTeHH. 3Ha4YeHue POTOCHHTE3a U XEMOCUHTE3a /st
JdemoHcTpauuu: YKU3HH Ha 3emie
Ilopmpemui: K. A. Tumupsses.
Tabauywt u cxemwl: «XIJIOPOILIACTY,
«DOTOCUHTE3»

Non/n | Tembl ypOKOB M KOJIMYECTBO 4YaCOB OcHoBHOE coaepxaHue Ilnanupyemsbie BHABI Y4eOHOM

AesITeJIbHOCTH 00y4aroluxcst
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15

DHeprerudeckuit oomeH (14.)

DOHepreTryeckuii 0OMeH B KieTke. Pacierienue
BCIHICCTB, BBIACIICHUC U AKKYMYJIMPOBAHHUC
SHEPTUU B KJIETKE. DTalbl S3HEPTeTUYECKOTO
oOMmeHa. ['nukonu3. bpoxeHue u ero BUIbI.
KucnoponHoe okucinenue, nin KIeTOUHOE
neixanue. OkucnutenbHoe GochopunupoBaHue.
D PeKTUBHOCTD IHEPTETHIESCKOTO 0OMEHa.
JdemMoHcTpanum:

Tabauysl u cxemor: «TUIBI TUTAHUS,
«Metaboman3m», «MUTOXOHIPUSI,
«QHepreTuyeckuii 00OMeH»

PackpebiBaTh copepxaHie TEPMUHOB U
HOHSATHI: SHEPreTUYECKUN OOMEH,
[JIUKOJIN3, MOJIOYHOKHCIIOE OpOXKEHHE,
CIIUPTOBOE OpPOKEHUE, OMOJIOTHIECKOE
OKHCJICHUE, KJIETOYHOE JIbIXaHue,
JTUCCUMUIIALIUS, (PEPMEHT.
Xapaktepu3oBaTh OOMEH BEIIECTB U
IpeBpalieHue YHEPTUN (METaboIIN3M) KaK
OJIHO MX CBOMCTB *)uBOT0. [lepeuncisaTs
0COOCHHOCTH TJIACTHYECKOTO U
SHEPreTHIecKOro oOMeHa B KJIETKE;
yCTaHaBJIMBATh B3aUMOCBS3b MEXKIY HUMHU.
Paznuuath THIIBI OOMEHA BELIECTB B
KJIETKE: aBTOTPO(MHBINA U reTepOTPOGHBIN.
OnuchIBaTh TAIbl SHEPrETUYECKOTO
oOMeHa (IOATOTOBUTEIbHBIH,
OECKHUCIOPOAHBIN, KUCIIOPOAHBIN) U
CpPaBHMBATh UX MEXIY COOOM.
XapakTepu30BaTh PeaKy IIIUKOJIN3A,
OpO’KeHHUs, KJIETOYHOTO JIbIXaHUS;
BBISIBJISITH IPUYMHHO-CIIEZICTBEHHBIE CBSI3U
MEXY TIIMKOJIN30M, KJIETOYHBIM
JIbIXaHUEM B CUHTE30M MoJieKysn ATO.
CpaBHuBath 3¢ (HEeKTUBHOCTh
OECKHUCIIOPOAHOTO U KUCIOPOJHOTO TAOB

Non/n

TeMbl yPOKOB M KOJIN4Y€CTBO YaCOB

OcHoBHOe cogepkaHue

IInanupyemsbie BUabI y4eOHOM
AeSITeJIbHOCTH 00y4aroIuxcst
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16

Buocunres 6enka (1 1)

Peakuuu marpuuHoro cuHresa. ['enernueckas
unpopmanus u JJHK. Peanuszanus reneTnaeckoi
uH(popMalny B KIeTKe. | eHeTHuecKuii Ko 1 ero
CBOMCTBA. TpaHCKpUIIUA — MaTPUYHBIA CUHTE3
PHK. Tpancnsauus — 6nocunTe3 Oenka. Dtambl
Tpancisiiuu. Koguposanue aMMHOKUCIOT. Pouib
pubocom B OmocuHTE3€E OEnKa.

JdemMoHcTpanum:

PackpriBath cosiep>kaHre TEPMUHOB U
MOHATHUIN: T€H, TCHETUUCCKUM KO/I,
MAaTpUYHBIA CUHTE3, TPAHCKPUIILIHS,
TPaHCIISAIMS, KOAOH, aHTUKOJIOH, pubocoMa,
LEHTpaJIbHAs JOrMa MOJICKYJISIPHOM
ouonorun. OnpeaensiTh CBOWCTBA
TEHETUYECKOTO KOJIa (TPUILIIETHOCTD,
OJIHO3HAYHOCTh, BEIPOKIACHHOCTb,

17 buocuntes Oenka (1 9) Iopmpemuwi: H. K. Konb1os. YHUBEPCAIbHOCTb, HETIEPEKPHIBAEMOCTb,
Taoauywt u cxemwr: «Ctpoenue [JHK», HENPEPBHIBHOCTH). OMUCHIBATH STAIBI
«Ctpoenue U QyHKIIMOHUPOBAHHE FEHAY, peanu3aluy HacJleICTBEHHOU nH(popMaluu
«Cunre3 6enkay, «Permkanus JJHK», B KJieTke. CpaBHUBATh peakluu
«I"eneTnyecknuii KO1». MaTpu4Horo cuuresa mosiekys PHK u
Oobopyooeanue: MoaeIN-aNTUTAKAITTN OeJika B KJIETKE
«Y nBoenue JHK u tpanckpunuus» «buocunres
Oenmka»

18 Hexnetounsie hopMbI )KU3HH — Hexknerounsie hopMbl ;KMU3HU — BUPYCHI. PackpsiBaTh coaepkaHre TEpPMUHOB U

BUpYycHI (1 u)

Wctopus otkpertust BupycosB (/.

N. MBanosckwuil). OCOOEHHOCTH CTPOEHUS U
YKU3HEHHOTO 1IMKJIa BUpycoB. baktepruodaru.
bonesnu pacteHuil, ’)KUBOTHBIX U YEJIOBEKA,
BBI3bIBAaEMbIE BUpycaMu. Bupyc
umMMyHoiepunuTa yeiaoseka (BUY) —
Bo30ynutens CIIM/]a. O6paTHast TpaHCKPHUILIKS,
peBepTasa, unrerpasa. [Ipodrmaktika
pacrnpocTpaHeHUs] BUPYCHBIX 3a00JIeBaHUi.
JdemoHcTpanum:

IHopmpemuwi: J1. 1. MIBaHOBCKMIA.

Taoauywvl u cxemoi: «Bupycei»,
«bakrepuodarny; «CTpoeHne 1 KU3HCHHBIN
uuki Bupyca CIIHN1a, 6akreprodaray.

HOHSITUI: BUPYC, BUPYCOJIOTHS, KAIICUJ,
OaxTepuodar, BUpyc UMMYyHOJepUIIUTA
yenoBeka (BUY), oHKOreHHbIE BUPYCHI.
XapakTepru3oBaTh BUPYCHI KaK
HEKJIETOUHYIO (hOpMY KH3HHU; OCOOEHHOCTH
CTPOEHMS U JKU3HEHHBIN LIUKJI BUPYCOB.
OnuceIBaTh )KU3HEHHBIN IIUKII BUpYCa
MMMYHOJIeUIIUTA YeIOBEKa; pa3aindaTh Ha
pucynkax BTM (Bupyc Tabaunoit
Mo3aukH), 6akrepuodar, BUY.
OO60CHOBBIBATH M COOIIOAATH MEPHI

PO HIAKTUKN PACIPOCTPAHEHUS
BUPYCHBIX 3a00JIeBaHUH (pecrupaTOpHEIE,
KEJTyT0YHO-KUIIEYHbIE, KJIEIIBOU
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Oobopyooeanue: monens ctpykrypsl JHK;
MarguTHass MOACAb-allIlJInKal s «CTpOGHI/Ie
KIIETKI

snIredanmut, BUY-undpexnus

Tema 5. PazMHOKeHHe M HHAMBUHAYAJIbHOE PAa3BUTHE OPraHu3MoB (5 4)

19

Ku3HeHHBIN MK KISTKU. [lenenue
KJeTkd. Muto3 (1 1)
Jlabopamopnan pavoma Ne 3.
«Habmro1enre MUTO3a B KJIIETKax
KOHYHMKA KOPEIIKa JTyKa Ha TOTOBBIX
MHUKpOIIpenaparax

KneTounblil UK, WU KU3HEHHBIN IIUKJT KJIETKH.
Nurepdaza u mutos. Iponeccsl, mpoTekaromiye B
unTepdaze. Pernukanus — peaxius MaTpUuIHOTrO
cuntesa JJHK. Ctpoenue xpomocom.
XPpOMOCOMHBIH HAOOp - KapuoTUT. JIUIIonJHbIH
Y TaTUIOUIHBIN XPOMOCOMHBIE HAOOPBI.
Xpomatuasl. [{uTonornyeckue 0CHOBBI
Pa3MHOKEHHUS U UH/IUBUIYaIbHOTO Pa3BUTHUS
opraHu3moB. [leneHue kiaeTku — mMuto3. Ctaauu
muto3a. [Iporieccrl, MpoucXoAsIIMe Ha Pa3HBIX
CTagusIX MUTO3a. BHojornueckuii CMBICI MUATO3A.
[IporpamMmmupyemas rudens KJIeTKH — aromnTo3.
JdemoncTrpanum:

Tabauuvt u cxemot: «KIIeTOUHBIN LUKIIY,
«Permukanust JJHK», «CTpoeHne XpoMoCOMBI»,
«MUTO3»; MATHUTHASI MOJIETb-ANTUTHKAIAS
«Jlenenne knetku»; moaens JIHK.
Oobopyooeanue: cCBETOBOW MUKPOCKOII,
Mukpornpenapar «KapuoknHes B KiieTkax
KOpEeIIKa JTyKa.

JlabopaTropHble U IpaKTHYecKue padoThbl:
Jlabopamopnasa pavoma Ne 3. «Habmronenune
MHTO3a B KJIETKaX KOHYMKA KOPEIIKa JTyKa Ha
TOTOBBIX MUKpOIMpEnapaTax

PackpbIBaTh coepkaHle TEPMUHOB U
HOHATHUI: KJIIETOYHBIN LUK, HHTep(a3a,
perIMKaIys, XpoMocoMa, KapuoTHII,
TaIuIOUIHBIN, TATUIOMAHBIA XPOMOCOMHBIN
Ha0Op, XpPOMATH/IBI; MUTO3; €T0 CTA/IUU:
npodasa, meradasa, anadasa, reno-dasa.
OnuchIBaTh KU3HEHHBIH UK KIETKY;
HEePeUrCIIATh U XapaKTepU30BaTh MEPHOIbI
KJIETOYHOTO [IUKJIA, CPABHUBATH UX MEXKIY
co0oii. OnuceIBaTh CTPOEHHUE XPOMOCOM,
KapHOTHIIOB OPTaHU3MOB, CPAaBHHBATH
XPOMOCOMHBIE€ HA0OPBI KIIETOK.
CpaBHMBAaTh CTaJu MUTO3a. Paznuyare Ha
MHUKpOIpernaparax 1 pucyHKax CTaJuu
muTo3a. PackpbiBaTh OHMoOrHuecKuit
CMBICIT MHTO32
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Non/n | TemMbl ypOKOB M KOJIMYECTBO YaCOB OcHoBHOe coepkaHue IInanupyemsbie BUABI yueOHOI
AeATeJbHOCTH 00y4aloIuXcst
20 @opMbI pa3MHOKEHUSI OPTaHU3MOB ®opmbl pa3MHOKEHUSI OpraHu3MoB: Oecriosioe 1 | PackpbiBaTh cofiep:kaHuE TEPMUHOB U
(149) noJsioBoe. Bujipl 6ecronoro pa3MHOKEHUS: MOHATUM: Pa3MHOXEHUE, KIIOH, I10JIOBbIE
JIeJICHUE HA/IBOE, TIOUKOBAHUE OJTHO- U KJIETKU (TaMeThl), sIIeKIeTKa,
MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHuUE, CIIEpPMaTO30M, 3UT0Ta, JIECJICHUE HAJBOE,
BEreTaTUBHOE pa3MHOXkeHue. MIcKkyccTBeHHOe NIOYKOBAHUE, CIIOPYJIAIHS, (hparMeHTaIus,
KJIOHHPOBAHUE OPraHU3MOB, €ro 3HAYCHUE IS BErE€TaTUBHOE PA3MHOKEHUE, CEMEHHOE
cenekuuu. [lonoBoe pa3MHOXKEHUE, €r0 OTINYUSL | PAa3MHOXKEHUE, OINbIJICHUE, IBOWHOE
oT Gecnooro. OILUIOJOTBOPEHHUE, MTOJIOBBIE JKEJIE3bl,
JdemMoHcTpanum: CEMEHHHUKH, IMYHUKH, OILUIOA0OTBOPEHUE
Taonuywt u cxemor: «PopMbI Pa3MHOKEHUS (HapyxHO€, BHyTpEHHEE).
OpraHU3MOBY, «/I|BOWHOE OILIOAOTBOPEHUE Y XapakTepu3oBaTb 0COOEHHOCTU U
LIBETKOBBIX pacTEHUIN», «JleieHne KIeTKu 3HaueHue 0ecroioro  MoJIOBOTo Coco00B
OakTepuny», «BereraTuBHOE pa3MHOKECHHE pa3MHOKeHUs. BeiiensaTs BUuabI 6ecronoro
pacteHuit», «CTpoeHne NOJOBBIX KIETOK» Pa3MHOKEHUS; BBISIBISTh B3aMMOCBSI3H
Mexay (popmamu u criocodamu
Pa3MHOXKEHHUS U UX OMOJIOTUYECKUM
3Ha4YeHHeM. Brnaners npuémamu
BETE€TaTUBHOI'O PA3MHOKEHUS KYJIbTYPHBIX
pacTeHuii (Ha mpuMepe KOMHATHBIX ).
XapakTepru30BaTh MOJIOBBIE KIETKU:
AWLIEKIJIETKH, CTIEPMAaTO30U/Ibl; BBISBIISATh
0COOEHHOCTH MX CTPOCHUS
21 Meiio3 (1 1) Meiioz. Ctaauu meiiosa. [Iponeccsi, PackpeiBarh conepkaHue TEPMUHOB U

MPOUCXOAAIINE Ha cTaiuax Meno3a. [loBenenue
XxpoMocoM B Meio3e. Kpoccunrosep.
buonornueckuii CMBICII M 3HAUYCHHUE Meiio3a.
JdemoHcTpauuu:

Tabauust u cxemol: «JleneHne KISTKN,
«Meiio3». O6opynosanue: mozaeins JJHK;

MIOHATUM: MENO03, KOHBIOTallUs XPOMOCOM,
nepekpeCT (KPOCCUHIOBEP) XPOMOCOM,
rameTsl. XapakTepru30BaTh MEN03 KaK
CoCcO0 KJIETOYHOIO JEJICHHUS; ONIUCHIBATh
MEWO03 10 CTausIM; CPAaBHUBATh CTa/INH
Meno03a 1 MUTO3a. Pa3nuuars Ha puCyHKax
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MarguTHBIC MOACIIN-alIIlJINKallunu «I[CJIGHI/IC
KIICTKH»

CTa/luy MeN03a; pacKpbIBaTh
O1osIoruuecKoe 3HaUeHne MerHo3a

22 OO6pazoBanue 1 pa3BUTHE TOJIOBBIX I"amerorenes — mnpouecc oOpa3zoBaHus MOJIOBBIX | PackphiBaTh conepikaHue TEPMUHOB U
kieTok. Omnonorsopenue (1 u) KJIETOK Y )KMBOTHBIX. [loJ10BBIE sK€mne3bl: MOHSITUI: TaAMETOT€HEe3, CIIEPMAaTOreHe3,

CEMEHHHKH U simyHuKU. OOpazoBaHuE U pa3BUTHE | OOTEHE3, CIIEPMATO30M/l, aKPOCOMA,
TMIOJIOBBIX KJIETOK — rameT (CIepMaTo30H/I, SIMIICKJICTKA, TIOJISIPHBIC TEIbIIA.
SIMIIEKIIETKA) — CIIEPMATOTEeHE3 U OOTCHE3. XapakTepu3oBaTh 0OCOOEHHOCTH
Oco0EHHOCTH CTPOCHUS STHIIEKIIETOK U raMeToreHesa y *KMBOTHBIX U €r0 CTaJuu,
cnepmarto3ou10B. OmiI00TBOPEHUE. MOJIOBBIE KJIETKU )KHUBOTHBIX U OMHUCKHIBATH
[Taprenorenes. nporecc ux pa3Butus. CpaBHUBATH
JdemoHcTpauuu criepmaTorenes u oorere3. OnuceIBaTh
Taonuywt u cxemwr: «IIpsimoe u HenpsiMoOe OTUIOZIOTBOPEHHUE, OMOJIOTUYECKOe
pasBuTHe», «['aMeToreHe3 y MICKOIMHUTAIINX U | 3HAYCHUE OIUIOJOTBOPCHHUS
YeIIOBEKay.
Obopyoosanue: monenb MetadasHoN
XPOMOCOMBI;

23 NuauBuayaibHOE pa3BUTHE NunuBuayanpHOE pa3BUTHE (OHTOTCHE3). PackpeiBaTh copepkaHre TEPMUHOB U

opranu3mos (1 u)

KonTposbnas paGora Ne 2
KuzHenesTenbHOCTh KIETKH.
Pa3MHoOXeHHE U MHIUBUYyaIbHOE
pa3BUTHE OPraHU3MOB

OMOpHOHAIBHOE pa3BUTHE (IMOPHOTEHE3).
Oranbl SMOPHUOHAJIBHOTO PAa3BUTHS Y
MO3BOHOYHBIX JKUBOTHBIX: IpOOJICHHE,
racTpynsuus, opranorenes. IloctambpruonansHoe
pa3BuTHe. THUITBI TOCTAIMOPHOHAIBHOTO PA3BUTHU:
npsiMoe, HenpsAMoe (JTMYMHOYHOE). Biusnue
Cpelbl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI,
CMOCOOHBIE BBI3BIBATh BPOXKIECHHBIE YPOICTBA.
Poct u pa3zButue pactenuii. OHTOreHe3
LIBETKOBOT'O PAaCTEHUS: CTPOCHUE CEMEHH, CTATNU
pa3BUTHUSL.

JdemoHcTpauuu:

Tabauuywvt u cxemovr: «OCHOBHBIC CTAINHU
OHTOreHe3a», «IIpsimoe n HenpsMoe pa3BUTHEY,

TIOHSTHI: OHTOTEHE3, SMOPUOTEHE3, 3UTOTA,
npobiieHue, 0J1acToMepsl, MOpya,
6nacryna, Onacrouenb, racTpyia, Heipyia,
OpraHOTeHE3; 3apO/IbIILIEBbIC IUCTKU:
9KTOJIEpMa, ME30/IepMa, FIHTOIEPMA;
OCTAIMOPHOHATIFHOE Pa3BUTHE: MPSIMOE H
HeTpsiMoe (JIMTYNHOYHOE); MeTaMopdo3,
Meracrnopa, MUKpOCIOpa, MbUIbLIEBOE
3€pHO, CIIEPMHUH, 3aPO/IBIIIEBBIN MEIIOK,
JBOIHOE or1o10TBOpeHue. OnpenensTh
OTallbl 3M6pI/IOHaJ'IBHOFO Pa3sBUTHUA
XOPAOBBIX HAa CXEMaX U Iperiaparax u
OIMUCBIBATH MPOLCCCHI, TPOUCXOAAIINE HA
Kax oM dTane. CpaBHUBATh NEPHObBI
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«/IBOMHOE OIIOIOTBOPEHUE Y IBETKOBBIX
pacTeHuin»

OHTOT€HE3a; MPSIMOE U HETPSIMOE
(JIMYMHOYHOE) TTOCTAIMOPHUOHATILHOE
pa3BUTHE, 3apOIBIIIN YEIOBEKa U IPYTUX
XOpIOBBIX. OOBACHATH OHOIOTHYECKOE
3HAYCHHE Pa3BHUTHUS C MeTaMop(o3om;
OTpUIATCIILHOC BJIIMAHUC aJIKOI'OJIA,
HUKOTHUHA U APYTUX TCPATOTCHHBIX
(daxTOpOB Ha pa3BUTHE 3apPOIbIIIA
genoBeka. OMHUCHIBATh MPOIIECC JBOWHOTO
OILJIOJIOTBOPEHMSI Y IBETKOBBIX PACTCHUI

Tema 6. HaciaeacTBeHHOCTDh H H3MEHYHBOCThH OpraHusmMoB

(CR))

24

I'enetuka — HaykKa O
HaCJICACTBCHHOCTH U U3SMCHYHMBOCTHU

(19)

[IpenmMer u 3agauu reHeTUKU. POl IUTOJIOTHH U
SMOPHUOJIOTUU B CTAHOBIICHUH I'eHETHKHU. Bkiaj
POCCHUHCKHX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
TeHETUKU. MeTo/1bl TeHETUKHU
(ruOpuI0IOTUUECKHH, IIMTOTEHETUIECKUN,
MOJIEKYJISIPHO-TeHeTH4eCKHii). OCHOBHBbIE
TEeHETUUYECKUE TIOHATHSA. | 'eHeTnueckas
CUMBOJIMKA, UCIIOJb3YyEMAasi B CXEMaxX
CKpELIMBAaHUM.

JdemoHcTpauuu:

IHopmpemuw: I'. Mennens, T. Mopran, H.

N. Baswuinos, C. C. YerBepukos, H. B.
Tumodees-PecoBckuii.

Obopyooeanue: MOCIb-aNTUTAKAITUS
«MoHorubpuHOE CKpeIIuBaHuey, repoapuit
«I"opox moceBHON»

PackpsiBaTh conepkaHre TEPMUHOB U
MOHSITUIA: T€H, TeHOM, T€HOTHII, ()EHOTHII,
XPOMOCOMBI, aJUIeNIbHbIE TeHBI (AJLJIEIH),
TOMO3UTOTa, TETEPO3UT0Ta, TOMUHAHTHBIN
npu3HaK (TeH), pelieCCUBHbBIN MPU3HAK
(rewn), unctas nuHus, THOpHI. [lepeunciaTh
Y XapaKTepHU30BaTh METO/Ibl T€HETUKHU:
TUOPUAOTIOTHYECKHM, IUTOTEHETHUECKUM,
MOJIEKYJISIPHO-T€HETUYECKUI;
JIOMUHAHTHBIE U PEIECCUBHBIC TTPU3HAKHT
pacteHui 1 KUBOTHBIX. [loab30BaTHCS
T€HETUYECKOM TEPMUHOJIOTUEN U
CHUMBOJIMKOM JUIsI 3a1IMCH T€HOTUITMYECKUX
CXEM CKpEIINBaAHUS
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Nen/n | TeMbl yPOKOB M KOJIMY€CTBO YaCOB OcHOBHOE co/iep:KaHue Ilnanupyemsblie BUABI Y4eOHOI
AeATeTbHOCTH 00yYalouXCs
25 3aKOHOMEPHOCTH HACJIeI0BaHUS 3aKOHOMEPHOCTH HAacCJeI0BaHUS PU3HAKOB, PackpeiBaTh copepxaHre TEPMUHOB U
npu3HaKoB. MoHorubpuaHOE ycraHoBieHHble I. Menaenem. MoHoruOpuaHoe | MOHATUNA: MOHOTHOPHIHOE CKpEUIMBaHUE,
ckpentuBanue (1 1) CKpelIuBaHue. 3aKOH eIMHO00pa3usi THOPUIOB (EeHOTUITUYECKUE TPYIITIHI,
nepBoro nokosieHus. [IpaBuino 1OMUHUPOBAaHUS. | THOPUIOIOTUYECKUN METOI, YUCTHIE
3aKoH pacuieruieHus mpu3HakoB. [ umoresa JMHUH, TOMUHUPOBAHHUE T€HOB (IIOJTHOE,
qrcTOTHI rameT. [lonHoe u HemonmHoe HETIOJTHOE ), pacIlleIUIEHUE B TOTOMCTBE.
JOMUHUPOBAHHUE. OnuceiBaTh METOUKY MpoBeaeHus [
JdeMoHcTpanum: MeHnzenem OIbITOB MO U3YYCHHIO
Ilopmpemui: I'. Mennens. TaGnuiibl 1 CXEMBbI: HACJIeI0BAHMS OJJTHOM Iapbl IPU3HAKOB Y
«MOHOTHOPUAHOE CKPEIIMBAHUE U €TO ropoxa rmoceBHoro. PackpbiBatb
UTOTCHETHYECKAsi OCHOBaY», «3aKOH coJiepKaHre 3aKOHOB €IMHO00pa3us
pacIlerJIeHHs U €r0 IUTOTEHETHYeCKas OCHOBa», | THOPUAOB MEPBOrO MOKOJIEHUS U 3aKOHA
«3aKOH YUCTOTHI TaMeT. pacIerIeHUs.
Oobopyoosanue: Moaenu-anIuIiKauu OOBSCHATH TUMOTE3Y YUCTOTHI TaMET.
«MoHorubpuaHoe ckpemuBanuey, «Hemonnoe 3anuceIBaTh CXeMbl MOHOTHOPHUIHOTO
JTOMUHUPOBaHHUEY; repbapuii «['0pox MOCEBHOM» | CKpEIIMBaHUS, OOBSICHATD €T0
IIUTOJIOTUYECKHE OCHOBBI M PEIIaTh
TeHeTUYECKUE 3a]]a4l Ha MOHOTUOPHIHOE
CKpEIlUBaHNE
26 JuruOpunHoe ckpeniuBaHue. 3aKoH JluruGpuHoe ckperuBanue. 3aKOH PackpeiBaTh copepxkaHie TEPMUHOB U

HE3aBUCHMOTI'0 HACJIEJJOBaHUS
npu3HakoB (1 1)

HE3aBHCHUMOTO HACJIEIOBAHUS TPU3HAKOB.
[{uToreHeTn4ecKrne OCHOBBI AUTHOPHUTHOTO
CKpEUIMBaHUs. AHAIM3UPYIOIEE CKPELIUBAHHE.
Hcnonp3oBanne aHAM3UPYIOLIETO CKPEIIuBaHUs
JUISL OTIPEJIEIICHUSI TEHOTHUIIA OCOOH.
JdemoHcTpaumnu:

Ilopmpemur: I'. Mennens.

Tabauyst u cxemwr: «JAurudpuaHoe
CKpenuBanuey, «l{luronornyeckre OCHOBBI

MOHSTUHN: TUTHOPUIHOE CKPEIIMBAHHE,
aHaNM3upyonee ckpenBaHneOnruchBaTh
onbITel ['. MeHiens no u3y4eHuto
HAaCJIEIOBAHUS JBYX ap IPU3HAKOB Y
ropoxa rnoceBHoro. PackpeiBarb
CoJiepKaHue 3aKOHA HE3aBUCHUMOTO
HAacJIeI0BaHus NMpU3HaKkoB. [IpuMeHsTh
MaTeMaTUYECKUU PACUYET C TOMOUIBIO
METO/1a IIEPEMHOKEHUS BEPOATHOCTEN U
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I[I/II‘I/I6pI/I[[HOI‘O CKpCIIUBaHUA.
Oobopyooeanue: MOACIbANIILIIAKAIUS
«luruOpuHOE CKpPEIIUBAHHE

3aIUCh C MOMOIIBIO (DEHOTUITHYECKUX
paguKalloB PACIIEIUICHUS IPU3HAKOB Yy
IOTOMKOB 110 ()€HOTUITY ¥ T€HOTHILY.
3anuchIBaTh CXEMBI AUTHOPUIHOTO
CKpEIIMBaHUsA, OOBSICHATH €r0
OUTOJIOTHYICCKHUEC OCHOBBI U pCUIATH
T'CHCTHUYCCKUC 3aa4l Ha I[I/IFI/I6pI/IZIHOC
CKpelLIMBaHuE

27

CuenneHHoe Hacle0BaHUE IPU3HAKOB
(1 4)

Jlabopamopnan paooma Ne 5.
«M3yueHue pe3ynbTaToB
MOHOTHOPUAHOTO U IUTHOPUAHOTO
CKpEeLIMBaHUA y Jp030(UiIbl Ha
TOTOBBIX MUKpOIIpenapaTax»»

CuerieHHOE HacleoBaHue Ipu3HakoB. PaboTa
T. Mopra- Ha 10 CIeTJIEHHOMY HacleZJOBaHUIO
reHoB. Hapymenue crensieHus reHoB B
pe3yJsibTaTe KpOCCUHIoBepa. XpoOMOCOMHAs
TEOpHs HACJIEICTBEHHOCTHU. [ eHeTnueckue
KapThl.

JdemoncTpanum:

Hopmpemui: T. Mopras.

Taobnuust u cxemwi: «Merosy, «I'eHeTHUECCKHIE
KapThl PACTEHUM, )KUBOTHBIX U YEJIOBEKAY,
«B3anMoielicTBrE aNIENbHbBIX TEHOBY.
Oébopyoosanue: Mukpornpenapar «Jlpo3oduina»
(HOpMa, MyTanuu GOpPMBI KPBLIHEB M OKPACKU
TeNa), MUKPOCKOIT; MOJIETb-aNTIINKAIUs
«ITepekpéct xpoMocom».

JlabopaTropHble U IpaKTHYecKue padoThbl:
Jlabopamopnas pavoma Ne 5. «3yuenune
PE3yNIbTaTOB MOHOTUOPUTHOTO U JUTUOPUTHOTO
CKpEIIUBAaHUS Y IPO30(HUITBI HA TOTOBBIX
MHUKpOTpernaparax»»

PackpbiBath coepkaHiue TEPMUHOB U
MMOHATHH: CLEINIEHHOE HacJIeIOBaHUE
MIPU3HAKOB, PEKOMOUHAIINS TEHOB,
TEHETHUYECKUE KapThl XPOMOCOM,
Mopranuga. Ha3siBaTh OCHOBHBIE
MOJIOKEHUSI XPOMOCOMHOM TEOpUH
HacieacTBeHHoCTH T. Moprana;
packpbIBaTh coaepkanue padotsr T.

MopraHa 110 CHCIIJICHHOMY HACJICIOBaHUIO
TCHOB U IIPUYMHBI HAPYIICHHUA CUCIIIICHUA

MCKAY réHaMHu. 3anuChIBaTL CXEMEI
CKpCHIMBaHUs ITPU CHCTIJIICHHOM
HaCJICJO0BaHUU, OOBSACHATH IMPUYIHNHBL

peKOM6I/IHaI_II/II/I F'CHOB, OIIPEACIIATE YUCIIO

Tpy1Il COCTJICHUA I'CHOB; pCIIATh
TCHETUYCCKUEC 3aJa4l Ha CHCITIJICHHOC
HacJI€JOBaHUC
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Non/n | Tembl ypokoB 1 KOJIMYECTBO YaCOB OcHoBHOE coep:xaHue Inanupyembie BUAbI y4eOHOI
JAesITeJIbHOCTH 00y4aroIuXcs
28 I'eneruka nona. HacnegoBanue I'enernka nona. XpoMOCOMHOE OTpEIeSICHHE PackpeiBath conepkaHrue TEPMUHOB U
MPU3HAKOB, CLECTJICHHBIX € 1OJIOM (1 1) | mona. AyTOCOMBI U MOJOBBIE XPOMOCOMBI. MOHSITUI: XpPOMOCOMHBIN HAOOP, ayTOCOMBI,
['omorameTHbIe U reTeporaMeTHbIE OPraHU3MBbl. II0JIOBBIE XPOMOCOMBI, TOMOTAMETHBIN 101,
HacnenoBanue npu3HaKkoB, CLEIIEHHBIX C reTeporaMeTHBIN MoJl, CIEIIEHHOE € TT0JIOM
IIOJIOM. HacJIeJOBaHHE MPU3HAKOB. OOBSICHATH
JeMoHCcTpanum: LUTOJIOTUYECKHE OCHOBBI XPOMOCOMHOI'O
IHlopmpemuwi: I'. Mennens, T. Mopran, H. 1. MEXaHHM3Ma OIPEJICIICHHS T10JI1A Y
Basunos pa3nuyHbIX OpraHu3MoB. CpaBHUBATH
Tabauyvl u cxemol: «I'eHeTnka nouay, 3aKOHOMEPHOCTH HACJICTIOBAHUS
«3aKOHOMEPHOCTH HACJIEIOBAHUs, CIICTIFIEHHOTO | MIPU3HAKOB, CIICTUICHHBIX U HE CLETNIEHHBIX
¢ mosiom», «KapuoTHIIBI YeTOBEKa U )KMBOTHBIX». | C TOJIOM. Pemath reHeTHYecKue 3a1auu Ha
HACJIEI0BAHUE CLICTNICHHBIX C M0JIOM
IIPU3HAKOB
29 N3menunBocts. Henacnencreennas N3menunBOCTh. BUbl U3MEHYMBOCTH: PackpsiBaTh coaepkaHre TEPMUHOB U

M3MEHYUBOCTSH (1 u)

Jlabopamopuasa paboma Ne 6.
«M3yuenne MoaupuKanOHHON
W3MEHUYUBOCTH, IOCTPOEHUE
BapHallMOHHOTO psifia U BapUallMOHHOM
KpHUBOW»

HEHaCJIeJICTBEHHAas U HacyelcTBeHHas. Poib
Cpelbl B HEHACIIEACTBEHHON N3MEHUYHNBOCTH.
XapakTepucTruka MOIU(PUKAIIMOHHON
W3MEHYMBOCTH. BapualimoHHbli psg u
BapualMoHHas kpuBasi. Hopma peakuumn
npu3Haka. KonnuecTBeHHbIE U KaU€CTBEHHbIE
MPU3HAKU U UX HopMa peakuuu. CBolicTBa
MOAN(DUKAITMOHHOW W3MEHYHBOCTH.
JdemoHcTpanum:

Tabauuvt u cxemot:. «Buapl N3MECHIMBOCTH,
«MoaudukamoHHass U3MEHYHUBOCTD.
JlabopaTropHble U IpaKkTHYecKue padoThbl:
Jlabopamopnas paboma Ne 6. «3yuenue
MOAN(GUKAITMOHHOM U3MEHYUBOCTH, IIOCTPOCHHE
BApUALIMOHHOTO Psifia U BAPUALIMOHHON KPUBOM»

MMOHATHUN: U3MECHUMBOCTD, HACJICACTBCHHAS
W3MEHYHBOCTH, HCHACIICACTBCHHAS
W3MEHYMBOCTh, MOJIU(DUKAITMOHHAS
M3MEHYMBOCTh, BAPUALIMOHHBIN Psif,
BapuallMOHHAs KpUBasi, IPU3HAK, HOpMa
pEeaKuMu, KOJINYECTBEHHBIE U
KaueCTBECHHBIC PU3HAKHU.
KnaccudunmupoBaTh BUIBI U3MEHIUBOCTH U
BBISBJISITH UX OMOJIOTHYECKUE OCOOCHHOCTH.
[TepeuncnsaTh cBOMCTBA MOIU(DUKAITMOHHOM
M3MEHUYHUBOCTH U OOBICHATH €€ 3HAUCHHUE
JUUIsL OpPraHu3MoB. Paznuyars

KOJIMYCCTBCHHBIC 1 KAYCCTBCHHBIC NIpU3HAKH,
CTPOUTh BapUALIMOHHBIN PsAJl, BAPUALUOHHYIO
KPHUBYIO, BBIYUCIIATE CPEIHEE 3HAYCHHE IIPU3HAKA
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Nen/n | TeMbl YPOKOB M KOJTH4ECTBO 4YacOB OcHoBHOe coepkaHue IInanupyemsbie BUABI yueOHOI
AeATeJbHOCTH 00y4alouxcst
30 Hacnencreennast nameHunBocTs (1 ) Hacnencreennas, Wiv reHOTUIIMYECKAS, PackpeiBaTh comepxaHie TEPMUHOB U

Jlabopamopuasa paboma Ne 7. M3MEeHYMBOCTh. KOMOMHATUBHASI U3MEHUMBOCTh. | TIOHATUIN: HACIIEJCTBEHHAs] U3MEHUYHUBOCTD,

«AHanu3 MyTanuil y 1po30¢puisl Ha Mei103 1 10JI0OBOM NPOLIECC — OCHOBA KOMOMHATUBHAs: U3MEHYUBOCTb,

TFOTOBBIX MUKpOIIpenapaTax» KOMOWHATHBHON U3MEHYMBOCTH. MyTaniMoHHas MyTallOHHAasi U3MEHYUBOCTh, MYTaHT,
n3MeHYnBOCTh. Kimaccuukanus Mmyranuii: MYyTalllU: TEHHbIE, XPOMOCOMHBIE,
reHHbIE, XPOMOCOMHBIE, TeHOMHBIE. YacToTa u TE€HOMHBIE; MTOJIUILJION NS, AHEYTUIOUAMS,
INPUYUHBI MyTauui. MyTarenHsle (akTOphl. MyTareHsl. XapakTepu30BaTh
3aKOH FOMOJIOTMYECKUX PSAJOB B HACJIEICTBEHHOHN | HACIEICTBEHHYIO U3MEHYUBOCTB;
n3menunBocty H. . BaBunosa. BHesnepnas (GopMyIHpOBaTH 3aKOH TOMOJIOTHYECKUX
HACJIEICTBEHHOCTh U U3MEHUYHBOCTb. PAI0B B HACJEICTBEHHOM n3MeHunBocT H.
JdemMoHcTpanum: . BaBunoBa 1 00BSACHATH €r0 3HAUEHUE
Hopmpemuwr: I'. ne ©pus, H. 1. BaBunos. 11 OMOJIOTHH U CEJIEKIIUU.

Taoauyvl u cxemor: «MyTalMOHHAs KnaccudunupoBaTs MyTaluu: reHHbIE,

M3MEHYHUBOCTH». OO0pyA0BaHKE: MUKPOCKOTI, XPOMOCOMHBIE, TeHOMHBIE — U TIPUBOJUTH

MuKpomnpenapar «/[po3oduna» (Hopma, Mmytanuu | npuMepsl MyTauuid. OObSICHATH TPUUNHBI

(OpMBI KpBUIbEB U OKpacka Tejla); KOMHATHBIE BO3HUKHOBEHUSI MyTallui, poJib (pakTOpOB-

pacTeHus ¢ NECTPON OKPACKOW JIMCTHEB. myTtareHoB. CpaBHUBATh BUJIbl MyTallUi;

JlabopaTopHble H IPaKTHYeCKHe PadoThI: BBISIBJISITH IPUYMHBI HACIEACTBEHHON

Jlabopamopuaa paboma Ne 7. «AHanu3 MyTaluui | ”3MEHYMBOCTH, HICTOYHUKH MYTarcHOB B

y Jp030(UIIbl Ha TOTOBBIX MUKPOIIpEnapaTax» OKpy>Karolei cpesie (KOCBEHHO)
XapakTepru3oBaTh BHEAJIEPHYIO
HACJIEJICTBEHHOCTh U U3MEHYHBOCTb.

31 ['enetuka yenoseka (1 ) I'enernka uenoseka. Kapuorun yenoBeka. PackpeiBaTh copepxaHre TEPMUHOB U

Ilpakmuueckasn paboma Ne 2.
«CocTaBlieHle U aHaJIN3 POJIOCIOBHBIX
YeJI0BEKa»

OCHOBHBIE METO/Ibl TEHETUKH YEJIOBEKA:
reHeaIOrMYeCKH, OJIM3HEIIOBBIH,
[UTOTCHETHYCCKHUM, OMOXUMHYECKUM,
MOJIEKYJIApHO-TeHEeTHYECKUil. COBpEMEHHOE
ONpeAeICHUE TEHOTHUIIA: IOJTHOTEHOMHOE
CEKBEHHMPOBaHUE, TEHOTUIIUPOBAHUE, B TOM

MOHSTUHN: KAPUOTHUI YEIIOBEKA,
IUTOTE€HETUYECKU METOI,
TeHeaIOTHISCKUI METO, OMOXUMHUICCKHI
METO/I, OJTM3HEIIOBBIN METO/I,
HacJeACTBEHHbIE 001e3HU (MOHOTEHHBIE, C
HACJIEICTBEHHOM MPEAPACIIONOKEHHOCTBIO,
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yuciae ¢ nomotisio I1IP-ananm3a.
HacnencrBennsle 3a0051€BaHNs YEIOBEKA!
reHHble 00JIe3HH, 00JIE3HU C HACTIEICTBEHHOM
MIPeIPacoIOKEHHOCTHI0, XPOMOCOMHbBIE
60se3uu. CoMaTuyecKkue U reHepaTuBHbIE
myTaiuu. CTBOJIOBBIC KIETKHU. [IpUHITUITBI
3I0pOBOT0 00pa3a *KU3HU, TUATHOCTUKH,
HpO(bI/IJ'IaKTI/IKI/I N JICHCHHUS T'CHCTUYCCKUX
0ose3Heil. MeauKko-reHeTHIecKoe
KOHCYJIbTUPOBaHUE. 3HAUCHUE MEAUIIMHCKON
TeHETUKH B MPEAOTBPAILICHUU U JICYCHUU
TFeHETUYECKUX 3a00JIeBaHU Yell0BeKa.
JdemMoHcTpanum:

Tabauywt u cxemwr: «HacnenoBanue pesyc-
(bakTopay, «I'eHeTuKa rpyIi KpoBu».
JlabopaTopHble H IPaKTHYeCKHe PadoThI:
Ilpakmuueckasa padoma Ne 2. «CoctaBneHue u
aHaJIN3 POJIOCIIOBHBIX YEJIOBEKa

XPOMOCOMHBIE), MEAUKO-TEHETHYECKOE
KOHCyIbTUpOBaHue. [lepeuncnars
0COOCHHOCTH M3YUCHHUS TEHETUKU
YeJI0BEeKa; MPUBOIUTH IPUMEPHI
HacJIeJCTBEHHBIX 3a00JICBaHUI YeTIOBeKa,
XapaKTepu30BaTh METOBI MX
npoHIAKTUKN; 00OCHOBBIBATh 3HAYCHHE
MEINKO-TEHETUIECKOTO
KOHCYJIbTUPOBaHUS. BBIABIATE U
CPaBHHMBATh MEX/y COO0I JOMHUHAHTHBIC U
pelLieCCUBHBIC TPU3HAKHU YEIIOBEKA.
CocTaBisTh U aHAIU3UPOBATH
POIOCIOBHBIE YEIIOBEKA

Tema 7. Cesiekuust oprann3mMoB. OCHOBbI OMOTEXHOJIOTUH

(CR))

32

Cenexuns kak Hayka u npouecc (1 u)

Cenexuus Kak HayKa M Ipolecc. 3apoKIacHHUe
ceneKuu U foMmectukanus. Yuenue H. U.
BasuoBa o neHTpax npoucxoxaeHus: U
MHOT0o00pa3us KyJbTypHBIX pacTeHul. LleHTpsl
MPOUCXOXKICHUS IOMAIIHUX KUBOTHBIX. COpT,
IIOPOJa, IITAMM.

JdemoHcTpanum:

Iopmpemu: H. 1. BaBunos.

Taodauywvl u cxemoi: xapra «L{eHTpbI
MHOT000pa3usi HIPOUCXO0XKIECHUS KYJIbTYPHBIX
pactenuit», «[lopoasl TOMAIHUX )KUBOTHBIXY,
«CopTa KyJIbTYPHBIX PACTCHHI.

PackpeiBath conepkaHue TEPMUHOB U
MOHATHUM: CENEKIUs, COPT, [IOPOLA, LITAMM,
JIOMECTHUKALIUSA, WU OJIOMAIIHUBAHUE,
[EHTPBI MHOTO00OPA3Usl U IPOUCXOKICHUS
KYJIbTYPHBIX PACTEHUN U )KUBOTHBIX,
TUOpUIM3AITHS, UICKYCCTBEHHBIN 0TOOD.
HasbiBats 1 cpaBHMBATh OCHOBHBIE 3TAllb
pasButus cenekuuu. M3narars yuenue H.
N. BaBuiioBa 0 LieHTpax NPOUCXOKIAEHHUS
KyJIbTYPHBIX PAaCTE€HU; pa3nyaTh HEHTPbI
Ha KapTe MUpPA, CBI3bIBATH UX
MECTOIMOJIOKEHHUE C OYaraMu
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Oobopyooeanue: MyJsHKU TIOA0B U KOPHETLIOA0B
TUKAX GOPM U KYJIBTYPHBIX COPTOB PACTECHUI;
repOapuii «CenbCKOX035HCTBEHHBIC PACTCHUS

BO3HUKHOBEHUS JIPEBHEUIITUX
nuBmiIn3anuii. CpaBHUBAaThH COpTa
KYJIbTYPHBIX PACT€HUM, TOPOJIbI TOMAIITHUX
YKUBOTHBIX U UX JTUKUX MPEIKOB.
OueHuBaTh poJib CENEeKIN B 00ecieueHUN
MIPOJIOBOJILCTBEHHOM 0€301MacHOCTH
YeJI0BEUECTBA

33

MeTo/ibl ¥ TOCTUKEHUS CETICKITNN
pacTeHui U )KUBOTHBIX (1 )

CoBpeMeHHbIE METOIbI CeJIEKITMU. MaccoBBIif 1
WHIUBUAYAIbHBIN OTOOPHI B CENEKIINN PACTCHHH
1 KUBOTHBIX. OLIEHKa 3KCTEphepa.
biu3kopoIcTBEHHOE CKpEITMBaHUE —
nHOpuuHT. Yncras muaus. CKpenuBaHue
yuCThIX JUHUM. ['eTeposuc, nnu rubpuaHas cuia.
HeponcTtBenHoe ckpemyBanie — ayTOpPHUINHT.
Otnanéunas rubpuau3anus u e€ ycrexu.
HckyccTBEHHBIN MyTareHes3 U MojayyeHue
TIOJTUTIONIOB. JIOCTHKEHUS CENIEKIIUN PaCTeHUH,
YKUBOTHBIX U MUKPOOPTAHU3MOB.
JdemoHcTpaumnu:

Hoprpersi: Y. B. Muuypus,

I'. . Kapneuenko, M. ®@. BaHOB.

Tabauuvt u cxemor: «OTaanéHHas
rubpunmzamus», «Padorsl akagemuka M. @.
WBanosay, «[lomummonausy». O6opynaoBaHue:
MYJSDKH TUTOZI0B M KOPHETIIONOB TUKHUX (hopMm 1
KYJIbTYPHBIX COPTOB PaCTEHUM.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

31<c1<ypcu}t «OcHOBHEIE METOABI U JOCTUXKCHUA
CEJIEKIINH PACTEHHH U )KUBOTHBIX» (Ha CENEKITHOHHYIO
CTAHIINIO, ITIEMEHHYIO (epMy, COPTOUCTIBITATEIbHBIN
Y4acTOK WM B TEIUINYHOE XO3SIHCTBO)

PackpsiBaTh conepikanie TEPMUHOB U
MOHSITUI: UCKYCCTBEHHBIH 0TOOP,
MacCOBBIN 0TOOpP, MHIUBUYaJIbHBINA O0TOOD,
3KCTephbep, OJU3KOPOICTBEHHOE
CKpeIIUBaHUE, YUCTAas JIMHUS, T€TEPO3UC,
HEPOJCTBEHHOE CKPEILMBaHUE,
UCKYCCTBEHHBIN MyTareHes, MOJIHUILIONIbI.
CpaBHuBath (HhOpMbI HCKYCCTBEHHOTO
oTOopa (MaccoBOT0 ¥ UHIUBUIYATHHOTO),
BUJIbI THOpUAN3aMH (OJIM3KOPOICTBEHHOM
Y OTHAJIEHHOM ), CIOCOOBI MOTYUYEHUS
oMo A0B. [IpuBOIUTE TPUMEPHI
JOCTHKEHUH CENEKIIUU PACTEHUN U
YKUBOTHBIX
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Nen/n | TeMbl YPOKOB M KOJTH4ECTBO 4YacOB OcHoBHOe coepkaHue IInanupyemsbie BUabI yueOHOI
AeATeJbHOCTH 00y4aloIuXcst
34 buorexHonorus kak orpacib buotexHonorus kak orpacibs IpOU3BOJCTBA. PackpbIBaTh coepkaHle TEPMUHOB U

IMPpOU3BOJACTBA

(14)

I'ennas nHxeHepus. JTansl CO30aHMs
pekomOuHanTHoi JIHK 1 TpaHCTeHHBIX
opranu3moB. Knerounas unxenepus. Knerounsie
KyJIbTYpbl. MUKPOKIIOHAJIbHOE Pa3MHOKEHHE
pactenuii. KitonupoBanue BbICOKOIIPOTYKTHBHBIX
CEJIbCKOXO35CTBEHHBIX OPraHU3MOB.
Okosornyeckue u arudeckue npodnemsl. 'MO
— TeHETHYECKU MOAN(PHUIINPOBAHHBIE
OpraHHU3MBI.

JdemMoHcTpanum:

Taonuywt u cxemovr: «OOBEKTHI OUOTEXHOIOTUNY,
«KiteTouHbIe KyIbTyphl U KJIOHUPOBAHUEY,
«KoHcTpynpoBaHue U IepeHoc reHoB,
XpPOMOCOM»

HOHATHUI: OMOTEXHOJIOT U, KJIETOYHAs
UH)KEHEepusl, FTeHHAas HH)KEHepus,
KJIOHUPOBAHHE, TPAHCTEHHBIE OPTaHU3MBI,
I'MO (renerndecku MOTUGHUIMPOBAHHBIC
OopranusMsl). XapakTepu3oBaTh
OMOTEXHOJIOTHIO KaK OTpacib
IPOM3BOJICTBA, OCHOBHBIE JOCTH)KEHUS
OMOTEXHOJIOIMH B 00JIACTH
IPOMBIIIIIEHHOCTH, CEJICKOT0 X0341iCTBa U
MeauuuHbl. [lepeuncnsate u
XapaKTepu30BaTh OCHOBHBIE METO/IbI U
JOCTHKeHUs OnonHxenepun. O0Cyx1aTh
9KOJIOTMYECKHE U ITUYECKUE ACTIEKTBI
HEKOTOPBIX MCCIIe0BaHuM B 00nacTu
OMOTEXHOIOTMH (KJIIOHUPOBAHMUSI,
UCKYCCTBEHHOTI'O OILJIOIOTBOPEHMUS,
HaIpPAaBJIEHHOIO U3MEHEHUS FEHOMA U
CO3JIaHUs TPAHCT€HHBIX OPraHU3MOB)
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11 KUIIACC
1 4 B HEnento, Bcero 34 4, U3 HUX 2 4 — PEe3epBHOE BpeMs

Non/n Tembl YPOKOB U KOJIUYECTBO OcHoBHOe coep:kaHue Inanupyembie BUAbI y4eOHOI
4acoB AeSITeJILHOCTH 00y4aIoIHNXCs

Tema 1. IBosnronmonHast ouoJiorus (9 4)
1 DBoJTtoNMS U METOJIbI €€ u3ydeHus | [Ipenrnochuiku BOZHUKHOBEHUS ABOTFOIIMOHHOM PackpriBaTh coqiep)kaHre TEPMUHOB U

(14)

TEOpUHU. DBOJIIOLIMOHHAS TEOPUSI U €€ MECTO B
Ouosoruu. BiusHue 3BOIIOLMOHHON TEOPUH Ha
pa3BuTHE OMOJIOTHUU U IpyruX HayK. CBUIETEIHCTBA
sBostoruu. [laneonronornueckue:
[10CJIe/I0BATEIbHOCTD MOSBJICHHS BUJIOB B
NAJIGOHTOJIOTUYECKOM JIETOMKCH, IEPEXOIHBIC
¢dopmbl. brioreorpaduueckue: CX0ACTBO U pa3indue
¢dayH u (hI0p MATEPUKOB U OCTPOBOB.
OMOPHOJIOrHUECKUE: CXOCTBA U Pa3INyus
SMOPHOHOB Pa3HbIX BUOB O3BOHOYHBIX.
CpaBHUTEIIBHO-AaHATOMUYECKHE: TOMOJIOTHUYHBIE,
aHAJIOTUYHBIE, PYAUMEHTApPHbIE OPTaHbl, ATABU3MBI
MonekynsipHO-OMOXUMUYECKHE: CXOICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX
MeTa0OJINYECKUX MyTeHl Y BCeX )KUBBIX OPraHU3MOB.
JdemoncTpanum:

Ilopmpemuwi: K. JIunnei, XK. b. Jlamapk, Y. lapBuHs,
B. O. Koanesckuii, K. M. bap, 3. ['ekkens, O©.
Miromnep.

Taonuywt u cxemwr: «Pazputrie OPraHMYECKOro MUpa
Ha 3emiie», penbedHble TabauIbl «3apoabIn

IIO3BOHOYHBIX XMBOTHBIX), «ApXCOHTCpI/IKC».
Oébopydosanue: duoreorpaduueckas KapTa MUpa; KOJUICKIHS
«DOpMBI COXPaHHOCTH MCKOMAEMBbIX JXMBOTHBIX U PACTEHUII;
BIIaXXHBIE TpenapaTsl «Pa3Burue Hacekomoroy, «Pa3surne
JISITYITKHDY

HOHSITHUI: SBOJIOIHS, IEPEXOIHBIC (POPMBI,
(uIoreHeTHYECKUE PSIbI, BUIBI-OHICMUKH,
BUJIbI-PEJIUKTHI, 3AKOH 3apPO/IBIIIIEBOTO
CXOJICTBA, OMOreHETHUYECKHUIT 3aKOH,
TOMOJIOTMYHBIC U aHAJIOTHYHBIC OPTaHbI,
pyIMMEHTapHbBIC OPTaHbl, ATABU3MBI.
[epeuncnsaTb OCHOBHBIE 3TAIbI Pa3BUTHUS
9BOJIIOIIMOHHON TEOpUH. XapaKTepru30BaTh
CBHICTEIILCTBA IBOJIIOLHH:
NaJICOHTOJIOTHYECKHE, OHoreorpadiecKue,
SMOPHOIOTUYECKHE,
CPaBHHTEJIbHO-aHATOMHYECKHE,
MOJIEKYJIsIpHO-Onoxumudeckue. [IpuBoauTh
HPUMEPBI MEPEXOAHBIX (HOPM OpraHU3MOB,
¢unorenernyeckux psaos. [IpuBoanTh
(GOpMyTHPOBKH 3aKOHOB OMOTEHETUIECKOTO
¥ 3apOIBIILIEBOTO CXOACTBA
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Nen/n TeMbI YPOKOB M KOJIHY€CTBO OcHoBHoOe cogepkaHue Ilnannpyembie BUAbI y4eOHOI
4acoB AeATEeJIbHOCTH 00y4alouxcst
2 Uctopus pa3zsutus npeacrabiennii | OBomtormonHas teopus Y. Jlapsuna. [Ipennoceuiku | PackpbiBaTh copep:kaHue TEPMUHOB U
00 sBomtonuu (1 ) BO3HUKHOBEHHUS TapBUHU3MA. J[BHXKYIIIUE CUIIBI MOHATUM: CUCTEMATHKA, €CTECTBEHHBIN U
3BOJIIOLIMU BUJIOB 110 J[apBUHY (M30BITOUHOE HCKYCCTBEHHBIN 0TOOp. XapaKkTepu3oBaTh
Pa3MHOKEHHE IIPU OTPAaHUUYEHHOCTH PECYPCOB, OCHOBHBIE 3BOJIIOLIIOHHBIE UJIEH,
HeomnpezenéHHas U3MEHYUBOCTh, 00pb0a 3a KOHIICTIIINM U TEOPHH; CPABHUBATH B3TJISAIbI
CYIIIECTBOBAHHE, €CTECTBEHHBIN OTOOD). Ha By ¥ 3Bomounto K. Jinnnes, X.b.
Cunreruueckas Teopus sBomonnu (CTI) u eé Jlamapka, Y. Jlapsuna. O1ieHUBaTh BKIa/]
OCHOBHBIE TOJIOKEHUS. JIuHHes B pa3BUTHE CUCTEMATUKU U
JdemMoHcTpanum: O0O0BSACHATH NPUHLUIIBI OMHAPHOM
Ilopmpemuw: K. Jlnnnen, X.b. Jlamapk, HOMEHKJIaTypbl. XapaKTepU30BaTh
Y. [dapsun. COJIepKaHUE U 3HAYEHUE IBOJIFOLIMOHHOU
Taoauuywt u cxemwr: «Ilonynsuun», «Kapra-cxema koHuenuuu JK. b. Jlamapka. OuenuBath
Mapuipyta nyreumectsus Y. J[apsunay, «D@opmel €CTECTBEHHO-HAYUYHbIE U COLIMAJIBHO-
60pbOBI 32 cyliecTBOBaHUEY, «EcTecTBEHHBIIN SKOHOMHUYECKHE MPEINOCHIIKH
otOop», «MHOrooOpa3ue COpTOB pacTEHUN», BO3HUKHOBEHUS SBOJIOLMOHHOM Teopuu Y.
«MHoroo0pa3zue nopoJi >KMBOTHBIX» Japsuna. PackpbIBaTh cosiepkanue
3BOIIONHOHHOM Teopuu Y. JlapBuHa;
CpPaBHUBATh HEOIPEACIEHHYIO U
OIpEACIEHHYIO H3MEHUNBOCTD,
€CTECTBEHHBII U UCKYCCTBEHHBII 0TOOp,
dbopmbl 6OpHOBI 32 CYIIIECTBOBAHHE.
OnuchIBaTh MOJOKEHUS CHHTETUYECKOM
teopuu 3BoJounu (CTD) u 00bACHATD €€
3HauUEHUE 7151 OUoNIOrUn
3 Bun: kputepun u crpykrypa. (1 4.) | Mukpo-3Bomonus. [lonynsuusa kak equauna Bujga u | PackpblBath cofiep:kaHue TEPMUHOB U

Jlabopamopnasa pavoma Ne 1.
«CpaBHeHHE BUOB 10
MOP(}OIOrHIecKOMy KpUTEPHIO»

SBOJTIOIHH.
JdemoHcTpauuu:
Taonuuwvt u cxemor: «llonmynsunmny, «MyTauroHHas
H3MCHYHUBOCTH.

MOHSATUN: MUKPO3BOJIIOLHNSA, BUJI, KPUTEPUHU
BH/JIa, apeall, TOMYJISAIUs, TeHOPOH]I,
MyTaIuu, KOMOWHAIIUY TE€HOB.
XapakTepu3oBaTh BUJ KaK OCHOBHYIO
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[Tonmymnsmus kak 1eMeHTapHas
enuHuna Buaa (1 1)

Obopyoosanue: MUKPOCKOI, MUKPOIIpENapaT
«po3oduna» (Hopma, MyTaruu GOPMbI KPBLUTHEB U
OKpacKH Tena), MoJienb-anmumkanus «[lepexpéct
XPOMOCOMY.

JlabopaTropHble H NpaKTHYecKue padoThbl:
Jlabopamopnas paboma Ne 1. «CpaBHeHUE BUIOB
110 MOP(OJIOTUIECKOMY KPHUTEPHION

CUCTEeMATUYECKYIO SIMHUILY U [ETOCTHYIO
OMOJIOTUYECKYIO cHCcTeMY. BrIaensaTh
KpUTepuu Buaa (MOphHOIOTrHIECKUM,
(bU3HOTOTUYECKHI, OMOXUMHYECKHUH,
TeHETUYSCKHI, YKOJIOTHYECKUM,
reorpaUuecKuil) ¥ MPUMEHSITH KPUTCPUHU
JUTSL ONTUCAHWSI KOHKPETHBIX BUIOB.
XapakTepu30BaTh MOMYISAIUIO KaK
CTPYKTYPHYIO €IMHHUILY BH/Ia U BOJIOLIUU.
OnuceIBaTh MOMYJISINIO IO OCHOBHBIM
MOKA3aTeNsIM: COCTaB, CTPYKTYpa

JIBYOKYIITHE CHITBI (DJIEMEHTapHbBIC
dakropsl) sBosrorHH (1 1)

JBrkymie cuibl ((haKTOphI) SBOIIOIMH BUAOB B
npupoje. MyTanMoHHBIH Mpolecc 1 KOMOMHATHBHAS
U3MEHYUBOCTb. [lonmynsaiuonHble BOIHBI U Apeid
redoB. M3omsauus u murpanus. Jlemoncrpanun:
Tabauywvl u cxemwl: «/IBHXyIIME CUIIBI YBOJIIOIIUN»

PackpsiBaTh coep:kaHue TEPMUHOB U
IIOHSTHUI: KOMOMHATHBHASA HU3MCHYUBOCTD,
MYyTallMH, MYTaIlMOHHBIH MPOIECC,
HOMYJISIITHOHHBIC BOJIHBI, IPei( reHoB,
U30JISIIINSL, MUTpAlluu. XapaKTepu30BaTh
dJIeMEHTapHbBIE (aKTOPHI IBOTFOIUH:
MYTalMOHHBIN IIpoLecC, KOMOMHATUBHAS
HN3MCHUYUBOCTD, MOMYJIAITHOHHBIC BOJIHBI,
npetid reHOB, U30JISIHS, MUTPALIUSL.
YcTaHaBnuBaTh MPUYUHHO-CIIEICTBEHHBIE
CBSI3M MEXKAY MEXaHU3MOM U Pe3yIbTaToOM
JEHCTBUS IBUKYILUX CUJI (3JIEMEHTApPHBIX
($haKTOPORB) IBOJIOINH

EcrecTBenHsbIit 0TOOp U ero hopmbl

(1)

EcrecTBeHHbII 0TOOp— Hanpasisonmii pakrop
9BOIIOIUH. POPMBI €CTECTBEHHOTO 0TOOpA.
JdemoHcTpanum:

Tabauywt u cxemwr: «KEcTecTBEeHHBIN 0TOOPY,
«bopb0a 3a cyIiecTBOBaHHE)

PackpbiBaTh cojiepkaHie TEPMUHOB U
MOHSITHIA: €CTECTBEHHBIN 0TOOpP, O0phOa 32
cymiectBoBanue. ONMUCHIBATH MEXaHU3M
JIEHCTBUSI €CTECTBEHHOTO 0TOOpA.
XapakTepu30BaTh GOPMBI €CTECTBEHHOTO
otOopa (IBIKYIIHNHI, CTAOUTU3UPYIOITUH,
JIM3PYIITUBHBIN) ¥ CPABHUBATH UX MEKIY
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co0oii. XapakTepu3oBarb 60prOY 3a
CYIIIECTBOBAHKE U CPABHHUBATH €€ BUJIBI
(MeXBUIOBas, BHYTPUBHUIOBaAsI, 00phba ¢
HeOIaronpusITHEIMUA (PaKTOpaMH BHEIIHEH
cpenbl)

PesynbTaTe! 3BOMIOLMN:
MPUCIIOCOOJICHHOCTh OPTaHU3MOB U
BH1000pazoBanue (149)
JlaGoparopHasi padora Ne 2.
«Onucanue MPUCIIOCOOIIEHHOCTH
OopraHusMa u €€ OTHOCUTEIHLHOTO
XapakTepar

[TpucnocoOIeHHOCTh OPraHu3MOB KaK pe3ysbTar
sBositonnu. [Tpumeps! npucnocoOnenuit y
OopraHu3zMoB. ApoMopdo3bl U uaroaanTanuu. Bua u
BunooOpasoBanue. Kpurepuu Buga. OCHOBHBIE
(dhopmbl BH1000pa3oBaHus: Teorpadguieckoe,
HKOJIOTHIECKOE.

JdemMoHcTpanum:

Tabnuywt u cxemwr: «IIpucnocoOIeHHOCTD
OpraHu3MoBy, «I eorpaduyeckoe
BUJI000pa30BaHue, « IKOIOTUYECKOe
BHUJI000pa30BaHUEY.

Obopyooeanue: xomnekuus «IpuMepsl 3alTUTHBIX
MPUCTIOCOOTICHNUHN Y )KUBOTHBIX»; KOJUICKITUS
HACEKOMBIX C Pa3INYHbBIMHM TUIIAMU OKpPAcKu; Habop
IUTOI0B M CEMSTH.

JlabopaTopHble H IPaKTHYeCKHE PadoThI:
JlaGopaTopnas padora Ne 2. «Onucanue
MPHUCIIOCOOJICHHOCTH OpTaHu3Ma 1 e€
OTHOCHTEIIEHOTO XapaKTepay

PackpsIBaTh cosepikaHie TEPMUHOB U
HOHSITUN: IPUCTIOCOOIEHHOCTD,
MOKPOBUTEIbCTBEHHAS U
peocTeperaronas okpacka, MaCKUpPOBKa,
BU1000pazoBanre. OMUCHIBaTh MEXaHU3M
BO3HUKHOBEHUS IPUCIIOCOOJICHHUH Y
OpPraHu3MOB. BEISBIIATE IO M300paKESHUSM,
HA JKUBBIX U (DMKCUPOBAHHBIX MIpernapaTax
IPUMEPHI IPUCTIOCOOICHHOCTH PacTEHUN U
YKUBOTHBIX K YCIIOBUSIM CPEJIbl OOUTaHUS,
JIOKa3bIBaTh OTHOCUTEIHHYIO
11€7I€CO00Pa3HOCTh MPUCTIOCOOICHUM.
XapakTepu3oBaTh CIOCOOBI U MEXAHU3MBI
BUJI000pa30BaHUs; OMUCHIBATH U
CpPaBHHMBATh OCHOBHBIE ()OPMBI
9KOJIOTUYECKOTO U Ireorpapuueckoro
BUJ1000pa30BaHMS

Hanpasnenus u mytu
Makpo3BoroIuu (1 1)

®opmbl BOMONNH: (pUneTHYeCKas, TUBEPTreHTHAs,
KOHBEpTeHTHas1, mapaienbHas. HeobpaTumocTts
spoironuu. [Ipoucxoxaenue ot
HECNEUUATM3UPOBAHHBIX MTPEIKOB.
[Iporpeccupyromas cnenuanuszanys. AganTABHAS
panuanus.

PackpeiBaTh copepxkaHie TEPMUHOB U
MOHSITHIA: MaKpOIBOIIOIHS, (PUIOTCHE3,
OMoJIOrHYecKHii Iporpecc 1 perpecc,
apoMopd03, UanoaAaNTaINsI, 00TIast
JleTeHepalus, aJarnTUBHAs paguarus.
XapakTepu3oBath (HOpPMBI IBOTIOLIUH.
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Hamnpasnenus u nytu
MakposBotonuu (1.4)
KonTpoabHas padora Nel
DBOIOIMOHHAs OHOJIOTHS

JdemMoHcTpanum:

Ilopmpemui: A. H. CeBepLoB.

Taoauywt u cxemovl: <KApoMopdo3bI»,
«Upnoananrtanumny, «O011as 1ereneparus».
Oobopyoosanue: moneib «OCHOBHBIE HAIIPABJICHUS
HBOJIIOIUIY; 00bEMHast Mozielb «CTpoeHue
TOJIOBHOI'O MO3I'a T03BOHOYHBIX»

BrisiBnsiTe apoMopd03sl U UAMOATANTAIIN
y pacTeHH U KUBOTHBIX. CpaBHUBATH
OHMOJIOTUYECKHIA TIPOTPECC
Ouosornueckuii perpecc, apomopdos,
UIM0QIANITALIUIO ¥ OOIIYIO JIeTeHEePAIIHIO.
BEISBISTE B3aUMOCBSI3H MEXKAY YTSIMU U
HATPABJICHUSMU 3BOJIOIUHU Y PACTCHUH U
YKUBOTHBIX

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HU HA 3emJie (9

1)

10 Ucropuss xu3Hu Ha 3emie H
MeTo 1kl €€ uzydenus. (1 u)
11 ['Mnore3pl MPOMCXOXKACHUS KU3HU

Ha 3emute (1 4)

JloHay4HbIE NIPEICTaBICHUS O 3apOKICHUM KU3HU.
Hayunble rUmoTe3pl BO3HUKHOBEHHUS JKU3HM Ha
3emse: abuoreHe3 © TaHCIEPMHUSA. XHUMHUYECKas
9BOJIIOLMS.  AOHMOT€HHBII CHUHTE3 OpPraHUYECKUX
BELIECTB U3 HEOPraHUYECKHX. ODKCIIEPUMEHTAIbHOE
IIOATBEPXKICHUE XUMHYECKON 9BOJIIOLIMH.
HauanbHble 3Tambl  OMOJIOTMYECKOH  SBOJIIOLUM.
I'unoreza PHK-Mupa. ®@opmupoBanue MmeMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHHE INpPOTOKJIETKU. [lepBrie
KJIETKU U MX 3Botonus. dopMupoBaHHEe OCHOBHBIX
IPYyII )KUBBIX OPraHU3MOB.

JdemoncTpanum:

Ilopmpemupr: ©. Penu, JI. Ilactep, C. Munep, A.
. Onapun, I'. YOpu.

Taonuusr u cxemol: «Bo3aukHOBeHHe COJIHESUHOM
cucTeMbl», «Pa3Butue opranuue

PackpeiBaTh copiepaHre TEPMUHOB U
MOHSTUMN: KpeallnoOHU3M, a0UOTEHE3,
BUTAJIU3M, ITAHCIIEP- MUs1, OMOIMO033,
KOalepBaThl, IPOOUOHTHI, CHUMOMOTEHE3.
XapakTepu30BaTh METOJIbI U3YUCHUS
HMCTOPHUYECKOTO MPOIIIOro 3eMIIH.
[TepeuncisiTh OCHOBHBIE ATAIIbI

XUMHUYECKON U OMOJIOTHYECKON DBOIFOLIMH.

W3narars coneprkanue TMIOTE3 U TEOPUA
BO3HUKHOBEHUS KU3HU Ha 3emJie
(kpearmoHu3Ma, CaMOIIPOU3BOJIBHOTO
3apoXk/IeHUs (CIOHTAHHOT0), TAHCIIEPMUH,
runote3sl PHK-mupa). OnuceiBats
skcriepumenTsl C. Musiepa u I'. FOpu no
MOJIYYE€HHUIO OPTaHUYECKHUX BEUIECTB U3
HEOpPraHMYECKUX MyTEM aOMOT€HHOTO
CHUHTE3a CKOro MHUpa», «PacTurenbHas
KJIeTKay», « KHUBOTHas KIIETKay,
«IIpokaproTrueckas KieTka»
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Non/n TeMbl YPOKOB U KOJIUYECTBO OcHoBHOe coep:kaHue Ilnannpyembie BUAbI y4eOHOI
4acoB AeSITeILHOCTH 00y4aroIHuXCs
11 OcHOBHBIE 3TaIlbl BOTIOIUU Pa3BuTHe Xu3HU Ha 3eMJIe 110 3paM U MepruoiaM. PackpeiBaTh copepxaHre TEPMUHOB U
OpraHry4ecKoro Mupa Ha 3emiie, Karapxeit. Apxeiickasi u IpoTepO30iicKas Apbl. MOHSATHUI: OH, pa, Mepuo, apoMopdo3sl,
pa3BUTHE KU3HU 110 IpaM U [Taneo3zoiickas spa u e€ nepuoibl: KEMOPUNHCKUH, UANOAaNTaluU. 3HATh
nepuoaam (1 u) OPJIOBUKCKH, CHITYPUIUCKUH, JEBOHCKUN, MOCJIEA0BATEIBbHOCTh S0HOB: KaTapXeu,
KaMEHHOYTOJIbHBIN, NEpMCKHil. Me3030iickas 3pa u apxe, mporepo3oi, haHepo30ii; 3p:
€€ IIepHO/Ibl: TPUACOBBIN, FOPCKHUM, MEIIOBOM. apXeucKas, IpoTepO30UCKasd,
Kaiino3zoiickas spa u e€ nepuo/isl: najaeoreHOBbIH, naneo3oiickas, Me3030ickas,
12 OCHOBHBIE 3TaIlbl YBOJIIOIIUU HEOr€HOBBIN, AaHTPOIIOT€HOBBIN. XapaKTEepPUCTUKA KaliHO30CKas; IEPUOIOB: KeMOPHICKUIA,

OpPraHMYECKOro MHpa Ha 3emiie,
pa3BUTHE KHU3HU 110 IpaM U
nepuoam (1 9)

Ilpakmuueckaa paooma Ne 1.
«M3yueHne ucKomnaeMplX OCTaTKOB
pPaCTCHHIA U KHUBOTHBIX B
KOJUTEKIIUSX .

KJIMMaTa 1 reojIoTH4ecKux mpoueccoB. OCHOBHbIE
3Tarbl ABOJIIOLIUN PACTUTENBHOTO U )KUBOTHOTO
Mupa. ApoMop(]o3bl y pacTeHUN U )KUBOTHBIX.
[TosiBnenue, pacuBeT U BBIMUPAHUE TPYI KUBBIX
OpPraHU3MOB.

JdemoncTpanum:

Taoauywt u cxemwl: «PazButTre OPraHUYECKOro
MHpa», FeOXPOHOJIOTHYEcKas TabInIa; KOJJIEKIUs
«DOpMbI COXpPaHHOCTH UCKONIAEMbIX )KUBOTHBIX U
pacTeHH».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:
Ilpakmuueckasa paooma Ne 1. «3yuenue
HCKOIMAEMBbIX OCTaTKOB PACTEHUI U )KUBOTHBIX B
KOJUIEKIIMSIX .

IKCKypcus «IBONIOLNA OPraHUYECKOr0 MUpa Ha
3emiie» (B €CTECTBEHHO-HAYUYHBIN WM
KpaeBeI4eCKUi My3ei) XpaHHOCTH UCKOIIAeMbIX
KUBOTHBIX U PACTCHUI».

OPJIOBUKCKHUIA, CHITYPUHUCKUIA, IEBOHCKUU,
KaMEHHOYTOJIbHBII, IEPMCKHI, TPUACOBBI,
FOPCKHUIA, MEJIOBOM, MAJIEOT€HOBBINA U
HEOT'€HOBBIN, AaHTPOIIOT'€HOBBIH.
XapakTepru30BaTh OCHOBHBIC COOBITHS B
Pa3BUTHHU OPraHUUYECKOTO MHUPA 10 dpaM U
MepruoaaM reoJIOTHYECKON UCTOPHUH; ATaIIbl
pPa3BUTHUS PACTUTEILHOTO U )KUBOTHOTO
Mupa. Beiensate rimaBasie apoMopdossl y
pacTeHul U )KUBOTHBIX. CpaBHUBATh MEXY
co00if mpeacTaBUTENEeH CUCTEMAaTHUYECKUX
TPYII OPraHU3MOB, BBISIBISATH YE€PThI
YCIIOKHEHUS U TPUCTTOCOOTIEHHOCTH K
YCIOBHUSM KU3HU
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Nen/n | TeMbl ypokoB U KOJIMYECTBO OcHoBHOe coepkaHue IInanupyemsblie BUABI y4eOHOI
4acoB AeSITeJIbHOCTH 00y4aroIuXcst
13 CoBpemeHHas cucrema Cucrema OpraHu4ecKOro MMpa Kak OTpaxeHue PackpeiBaTh copepxaHre TEPMUHOB U
opranuueckoro mupa (1 9) 3BOJIIOLIMU. OCHOBHBIE CUCTEMAaTUYECKUE TPYIIIIBI IOHATUM: CUCTEMATHKa, UICKYCCTBEHHAs U
OpPraHU3MOB. €CTeCTBEHHAs Kiaccudukanus, OnHapHast
JleMoHcTpanuu: HOMEHKJIaTypa, IPUHIUI HEPAPXUIHOCTH.
Taoauywvl u cxemvi: «COBpeMEHHas CUCTEMA XapakTepru30BaTh COBPEMEHHYIO CUCTEMY
OpPraHU4eCcKOro MUpa» OpPraHU4eCcKOro Mupa
14 OBoIIOLUS YETI0BEKa OBouoLUs 4€I0BeKa. AHTPOIIOJIOT | KaK HayKa. PackpeiBaTh copepxaHre TEPMUHOB U

(antpomorenes) (1 u)

Pa3BuTue npeacraBieHuii 0 TPOUCXOKICHUU
YenoBeka. MeToabl U3y4eHUs aHTPOIOreHe3a.
CxojicTBa U pa3nuyusi YeIOBeKa U KUBOTHBIX.
CucremaTiueckoe MoJ0KEHUE YeIOBeKa.
JdemMoHcTpanum:

Hopmpemui: Y. [lapBuH.

Tabauywt u cxemwr: «CpaBHEHUE aHATOMHUYECKUX
4epT CTPOCHHSI YeIOBeKa U YeIOBEKOOOPa3HBIX
00€3bsH.

Obopyooeanue: Cienku WIH U300paKEHUS
KaMEHHBIX OPYAHI IEPBOOBITHOTO YETIOBEKA: KAMHU-
qorepsl, pyouna, ckpediia

HOHSTHI: aHTPOTIOIOT S, AHTPOTIOTCHE3,
yenoBek pazymubiii (Homo sapiens),
IPSIMOXOKICHHUE, BTOpasi CUTHaJIbHAs
cuctema. [lepeuncnsrs 3anaun
AQHTPOIIOJIOTUH, ITAIBI CTAHOBJICHUS U
pa3BUTHSA IIPEACTABIECHUH O
POMCXOXKICHUH YenloBeka. VznmaraTs
OCHOBHBIE 1oJs1o’keHust Teopun Y. JlapBuHa,
KPUTHYECKU OIICHUBATh HEHAYYHYIO

I/IH(I)OpMaI_II/IIO O IMPOUCXOKICHNUH YCIIOBCKA.

3HaTh CHCTEMATUYECKOE MOJIOKEHUE BHIA
Homo sapiens, nepequcisits ero
MOPQOJIOTO-aHATOMUYECKHE TPU3HAKI
pa3HOro YpoBHS (THIL, KJIACC, OTPSA U JIp.).
YcTaHaBnMBaTh YEPTHI CXOJICTBA U
pa3nuyuMii YeIOBEKa U )KUBOTHBIX.
OOBACHSITL U OLIEHUBAThH 3HAYEHHE
HAay4YHBIX 3HaHUH O MMPOUCXOKIACHUA
YCJIOBCKA NI TIOHUMAaHUA MECTa U pOJIn
YeNIoBeKa B MPUPOJIE
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Nen/n | TeMbl YPOKOB U KOJTHYECTBO OcHOBHOe coepKaHHe Ilnanupyemsblie BBl y4eOHOMH
4acoB AeATeIbHOCTH 00y4YaloUXCS
15 JBrxyue cuibl ((aKTopbl) JIBrokyme cuibl ((hakTOphl) aHTPOIIOTEHE3a. PackpsiBaTh conep:kaHue TEPMUHOB U
antpororeresa (1 9) HacnencrBeHHast U3MEHYMBOCTD U €CTECTBEHHBIH HOHATHI: (paKTOpPBI aHTpOIIOTEHE3A,

ot6op. OO1IECTBeHHBIN 00pa3 KU3HU, U3TOTOBIICHHE | TPYIIIIOBOE COTPYIHUYECTBO, PEUb,
OpYyIMii TpyJa, MbIIIIEHHE, peub. JleMoHcTpauu: OpyIUiiHas AeATeNbHOCTb, TOTUMOP(U3M.
Tabnuue! u cxemsl: «CpaBHEHHE aHATOMUYECKUX XapakTepu30BaTh ABUKYIINE CHIIBI
YepT CTPOCHMS YEJIOBEKA U YETI0BEKOOOPa3HbIX (axTopbl) aHTpOIIOTrEeHe3a: ONOIOTHYECKUE
00e3bs1H», «OCHOBHBIE MECTa MAJIEOHTOJIO. U COIMAJIbHBIE, CPABHUBATH X MEXKIY
JBrokymie cuitbl ((hakTOphl) aHTPOIIOTEHE3A. co0oii
HacnencrBeHHast ©3MEHYMBOCTD U €CTECTBEHHBIH
ot0op. Ob1ecTBeHHBIN 00pa3 )KU3HHU, U3TOTOBICHHE
Opyauii Tpyaa, MblIIIEHHE, peub. JleMoHcTpanum:
Tabnuybt u cxemor: «CpaBHEHUE AHATOMUYECKUX
94epT CTPOCHHS YETIOBEKA U YEITOBEKOOOPa3HBIX
00e3bstH», «OCHOBHBIE MECTA MAJICOHTOJIOTUYECKUX
HaXO0JIOK TPEJAKOB COBPEMEHHOTO YEJIOBEKAy.
Ooopyoosanue: mynsixu «lIpoucxoxnenue
4eJI0BeKa (MaJICOHTOIOTMUECKUE HAXOIKH )»

16 OCHOBHBIE CTAIMH YBOJIOIIH OCHOBHBIE CTAJIH U BETBH BOJIIOLINH YEIIOBEKA: PackpsIBaTh cosepkaHie TEPMUHOB U

yenoseka (1 u)

aBCcTpaJIonuTeKku, Yenosek ymenbli, YemoBek
NpAMOXOJAIINM, YenoBeKk HeaHIepTaIbCKUH,
UYenoBek pa3ymMHbIN COBpeMEeHHOTO Tuna. Haxonku
HCKOIIa€MbIX OCTAHKOB, BPEMs CYILIECTBOBAHHS,
o0JacTh pacmpocTpaHeHus], 00bEM TOJOBHOTO MO3Ta,
o0pa3 KU3HH, OPY/IHS.

JdemoHcTpaumnu:

Taobauuyst u cxemwvr: «OCHOBHBIC MECTa
MMAJICOHTOJIOTUYECKUX HAXOJOK MPEIKOB
COBPEMEHHOTO YeI0BeKay, «JIpeBHENIIME 0N,
«/IpeBHue moan», «llepBbie COBpEMEHHBIE JTHON.

MOHATUI: aBCTPAJIONIUTEK, YETIOBEK
YMEJIbIH, YEJIOBEK MPSIMOXOIAIINM,
HeaHJepTaJiell, KpOMaHbOHEI],
HEOJUTUYECKAasi PEBOJIIOIIHS, TEPBOOBITHOE
HCKYCCTBO. XapaKTepU30BaTh U CPAaBHUBATh
MEXITy COOOM OCHOBHBIE CTaIMH IBOJIOIIH
YEeJI0BEKa: XPOHOJOTMYECKHI BO3PaCT,
apeaJ pacpocTpaHeHus, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 )KH3HU U OpyAUs TpyJa
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Oobopyooeanue: mynsixu «lIpoucxoxnenue
4enoBeKay (OIOCTBI aBCTPAIONUTEKA, MMTEKAHTPOIIA,
HeaHJIepTalblla, KP)OMAHbOHIIA); CICTIKH HITH
M300pakeHUs] KAMEHHBIX OPYIUH TIEPBOOBITHOTO
YeJIoBeKa: KAMHHU-YOIIIEPhI, pyomia, ckpebiia

17 YenoBeueckue pacel U mpupoanbie | Yenoeueckue pacsl. OCHOBHBIE OOJBIINE PACHL: PackpeiBaTh copepxaHre TEPMUHOB U
ajanranuu yenoseka (1 u) eBporeon iHas (eBpa3uiickas), HEerpo-aBCTpalOUAHAas | MOHATHI: packl, pacoOreHes3, colua-
(3xBaTOpHANbHASL), MOHIOJION IHAS (a3UATCKO- JAPBUHU3M, PACHU3M, METHCALU.
amepHuKaHckas). YepThl IpUcroco0IeHHOCTH XapakTepu30BaTh U CPABHUBATH
IIPEJCTaBUTENIEN YETOBEYECKUX pac K YCIOBHSIM IpecCTaBUTEIIEH YeI0BEUYECKUX pac,
cyuiecTBoBaHMsl. EAMHCTBO 4eoBeUeCKHX pac. PacKpbIBaTh MPUUMUHBI U MEXaHU3MBI
Kputuka counanbHOro JapBMHHM3Ma U pacu3Ma. pacoreHesa, NepeumcisaTh U IPUBOAUTH
JeMoHCcTpanum: IPUMEPHI IPUCTIOCOOIEHHOCTH YEI0BEKa K
Tabnuybt u cxemor: «HenoBeueckue pacb» YCIIOBUSAM CPEIbl, IPUMEPHI
IPUCHOCOOUTENHFHOTO 3HAUEHUS PACOBBIX
IIPU3HAKOB. J[0Ka3bIBaTh €IMHCTBO BU/IA
Homo sapiens, Hayunyto
HECOCTOATEIBHOCTh PACOBBIX TEOPUN, UIEH
COLIMAJILHOTO JApBHHM3MA U pacu3Ma
Tema 3. Opranusmsl U okpy»katomas cpeaa (5 4)
18 Okonorus kKak Hayka (1 1) OKoJ0rus Kak HayKa. 3aJauu ¥ pasJensl 3Kojoruu. | PackpeiBaTh copepxkaHue TEPMUHOB U

MeToabl SKOJIOTUYECKUX UCCIIEIOBAHUMN.
DKOJIOTHYECKOE€ MUPOBO33PEHHE COBPEMEHHOTO
YeJI0BEKa.

JdemoHcTpaumnu:

Hopmpemuwir: A. I'ym6omsar, K. @. Pynbe,

3. T'ekkenb.

Taonuywt u cxemwi: xapra «IIpupoaHbie 30HbBI
3emuin»

HOHATHI: 9KOJIOTHUs, T10JIeBble HAOII0AeHNS,
9KCIIEPUMEHTHI, MOHUTOPUHT OKPYKArOIIEH
Cpebl, MOJIETUPOBAHUE, IKOJIOTHUECKOE
MHpOBO33peHue. [lepeuncnsate 3anaun
JKOJIOTUH, €€ pa3Jielbl ¥ CBSI3U C IPYTUMU
HayKaMH. XapaKTepHU30BaTh METO/IbI
9KOJIOTMYECKUX UCCIIEA0BaHNN
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Nen/n | TeMbl ypokoB U KOJIMYECTBO OcHoBHOe coepkaHue Ilnanupyemsblie BBl y4eOHOMH
4acoB AeSITeJIbHOCTH 00y4aroIuXcst
19 Cpensl oOuTanus u skonorndeckue | Cpeapl OOMTaHUSI OPraHU3MOB: BOJIHAS, HA3EMHO- PackpsiBaTh conep:kaHue TEPMUHOB U
daxTopsl (1 1) BO3/yILIHAs!, [IOYBEHHAs!, BHYTPU OpraHU3MEHHasl. HOHATHI: cpella OOUTaHUs, SKOJIOTHIECKUE
Okonorndeckue pakropsl. Kiaccuduxarms (daxTopsl, OMOJIOTHYECKUI ONTUMYM,
9KOJIOTUYECKUX (PAKTOpOB: aOMOTHYECKHE, OTPaHUYMBAIOLINH (JIMMUTUPYIOLIHIA)
OMOTHYECKHUE U aHTpOIOreHHbIe. JlelicTBue (axTop. XapakTepu30BaTh YCIOBHS Cpe]
9KOJIOTUYECKUX (PAKTOPOB HAa OPraHU3MBI. 0o0uTaHUs OPraHU3MOB; KJlacCU(ULUPOBATD
JeMoHCcTpanum: U XapaKTepHU30BaTh SKOJIOIMUYECKUE
Taonuybt u cxemwr: «Cpeapl OOUTaHUS OPTAaHU3MOBY | (DAKTOPBI: AOMOTHYECKUE, OMOTHYECKUE U
aHTponoreHHsle. ONKUCHIBaTH AEHCTBHE
9KOJIOTUYECKUX (PAKTOPOB HAa OPraHU3MBI.
XapakTepu30BaTh OCOOEHHOCTH CTPOCHUS U
KHU3HEIEATEIbHOCTH PaCTeHUI U )KUBOTHBIX
pa3HBIX cpex OOuTaHUs
20 Abunotnyeckue gaktopsl (1 u) AbuoTtnyeckue GpakTopbl: CBET, TEMIIEPATypa, PackpsiBaTh coep:kaHie TEPMUHOB U

Jlabopamopnas paboma Ne 3.
«Mopdomnoruueckue 0COOEHHOCTH
pacTeHuii U3 pa3HbIX MECT
oOUTaHU.

Jlabopamopnas paboma Ne 4.
«BnusHue cBera Ha POCT U
pa3BUTHE YEPEHKOB KOJIEyCa)

BiaxkHOCTh. PoTonepuoausm. [Ipucnocobnenus
OpPTraHU3MOB K JIeHICTBHIO aOMOTHYECKUX (haKTOPOB.
buonornueckue putMel. JleMmoHcTpanuu:
Taonuuwvt u cxemot: «POTONECPUOTUZM.
JlabopaTopHble U NpaKkTHYeCKHe PadoThI:
Jlabopamopuas paboma Ne 3. «Moponoruueckne
0COOEHHOCTH pacTeHU U3 pa3HbIX MECT OOUTaAHUY.
Jlabopamopnas paboma Ne 4. «BnusHue cBeta Ha
POCT M pa3BUTHE YEPEHKOB KOJIEYCa»

HOHATH: abroTHYecKue (GaKkTopsl,
¢doroneproan3M, OUOIIOTUIECKHE PUTMBI.
AHanu3upoBath ACUCTBUE CBETA,
TEMIEPATYPBbl, BIAXKHOCTH Ha OPraHU3MBbI U
IPUBOIUTH MPUMEPHI MPUCTIOCOOIEHHOCTH
opranu3moB. [IpoBoauTh Onosnoruueckue
HaOJIr01eHUs U 0POPMIIATH PE3YIbTAThI
POBEIEHHBIX HAOIIOJCHUNPBI
IpUCIOCOOIEHHOCTH OPTaHU3MOB.
[IpoBoauTH OMONTOTHYECKHE HAOTIOICHUS 1
0(QOpPMIISITH PE3yJIbTaThl IPOBEIEHHBIX
HaOJII0 e HNIT
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Nen/n | TeMbl ypokoB U KOJIMYECTBO OcHoBHOe coepkaHue IInanupyemsblie BUABI y4eOHOI
4acoB AeSITeJIbHOCTH 00y4aroIuXcst
21 buotnueckue dakropsr (1 1) buotnueckue dakropsl. Buabl Onornueckux PackpeiBaTh copepxaHre TEPMUHOB U
B3aMMOJICCTBUI: KOHKYPEHIMS, XUIHUYECTBO, MOHSITHIA: OMOTHYECKUE (PaKTOPHI,
cum6buo3 u ero Gopmel. [Tapazutusm, koonepamus, XUIIHUYECTBO, apa3uTU3M, KOHKYPEHLIUS,
MYTYyaju3M, KOMMEHCAIN3M (KBapTUPAHCTBO, MYTYyaJau3M, CMUMON03, KOMMEHCAIN3M,
HaxJIeOHUYECTBO). AMEHCAIN3M, HEUTPAIU3M. HaxJ1eOHMYECTBO, KBAPTUPAHCTBO,
3HayeHue OMOTUYECKUX B3aUMOACHCTBUI JIs aMEHCaJIU3M, HEUTPAIIU3M.
CYLIECTBOBAHMS OPraHU3MOB B IPUPOIHBIX Xapaktepu3oBaTh OnoTHdeckue GaKTopsl U
COO0O0I1IECTBAX. BU/Ibl B3aMMOOTHOLIEHUN MEXY
JeMoHCcTpanum: OpraHM3MaMu; MPUBOAUTH IPUMEPHI
Taoauywvl u cxemoi: «IInmesplie nenmn» B3aMMHOMN IPUCIIOCOOTIEHHOCTH
opranu3zMoB. CpaBHHMBATh MEXIY COO0M
BU/IbI OMOTUYECKUX B3aUMOAECHCTBHIMA
OpraHU3MOB
22 DKOJIOTHYECKHE XapaKTEPUCTUKU DKOJIOTHYECKHE XapaKTEPUCTUKHU MOMYJISALHUH. PackpeiBaTh copepxaHre TEPMUHOB U
Bua U nonyssuu (1 1) OcCHOBHBIE NIOKA3aTENIN NOIMYJIALMN: YUCIEHHOCTD, HOHSITUNA: MOMYJISILUS, YACIEHHOCTbD,
IJIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTB, IIPUPOCT, IUIOTHOCTB, POK1a€MOCTh, CMEPTHOCTb,
Murpanus. JInHaMruKa YMCIEHHOCTH MOMYJISIIMY U €€ | IPUPOCT, MUTPALIKs, JMHAMUKA
perynsuus. YUCIIEHHOCTH MOMYJISILIUH.
JeMoHCcTpanum: XapakTepu30BaTh OCHOBHBIE NTOKA3aTeNu U
Taonuywt u cxemor: «llomysauum», JKOJIOTHUYECKYIO CTPYKTYPY HNOMYJISALNH;
«3aKOHOMEPHOCTH POCTA YUCIEHHOCTH MONYJISUN ONMCHIBATh MEXAHNU3MBI PETYIISALUN
uHy30pun-Tydensku». JlaboparopHbie u YHCIEHHOCTHU MOIYJIALNH
NpaKTHYecKue padoThbl:
Ilpaxmuueckan pavoma Ne 2. «Iloncu€r mIoTHOCTH
MONYJISALIMM pa3HbIX BUIOB PACTCHUI
23 KonTponbnast pa6ora Ne2

Bo3unkHOBeHUE B Pa3BUTHC KU3HHU HaA

semiie. Opranus3M u OKpyXKarolas cpe/a.
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Nen/n | TeMbl ypokoB U KOJIMYECTBO OcHoBHOe coepkaHue Ilnanupyembie BUAbI y4eOHOI
4acoB AeSITeJIbHOCTH 00y4aroIuXcst
ema 4. Coo01recTBa M 3K0JI0rH4eCKue cucTemsl (9 4)
24 CooOmiectBa opranu3mMoB (1 1) Coo0uiectBo opranu3mMoB — OuoteHo3. CTpyktypsl | PackpbiBaTh copepxkaHue TEPMUHOB U
OuoLeHO03a: BUA0BasA, IPOCTPAHCTBEHHAS, HOHSITUI: OMOLIEHO3, PKOCUCTEMA,
Tpoduueckas (nuimesas). Bugbi-nomuHaHThl. CBSI3U | OMOTEOIICHO3, BUIBI-TOMUHAHTHI,
B OuoueHose. Jlemoncrpauuu: 9KOJIOTMYECcKas Hulla. XapakTepru3oBaTh
Taonuywl u cxemwr: «Ilumessie nenun», «buoreHos: | 6uoueHO3 (COOOIIECTBO), €r0 BUAOBYIO,
COCTaB U CTPYKTYypay. MPOCTPAHCTBEHHYIO U TPO(PUUECKYIO
Obopyoosanue: monenb anrnKanus « TunuaHbIe CTPYKTYpbl. OOBICHITH POJIb KOMIIOHEHTOB
OuoLeH03bD»; repbapuii «PacTuTenbHble OuoLeH03a B MOICPKAHUH €T0 CTPYKTYPhI
coo01ecTBay; kKojutekus «buonenos» U CYIIECTBOBAHHUS Ha OIpeAeIEHHON
tepputopuu. OOBSICHATH OMOTOTUUECKHI
CMBICH SIPOCTHOCTH U JIMCTOBOM MO3aMKH.
CpaBHUBaTh KOMIIOHEHTHI OMOIIEHO30B, X
BUJIOBYIO, IPOCTPAHCTBEHHYIO U
TPOPHUUECKYIO CTPYKTYPBI, CBSI3U MEKIY
OpraHu3MamMu
25 DKOCUCTEMBI U 3aKOHOMEPHOCTH DKojorudeckue cucteMsl (3xocucreMsl). [lonarue PackpsiBaTh conep:kaHre TEPMUHOB U

WX cyliecTBoBaHus (2 4

00 3xocucreMe 1 6roreorieHo3e. OyHKIIMOHATIBHbIE
KOMITIOHEHTBI 3KOCHCTEMBI: IPOAYLIEHTHI,
KOHCYMEHTBI, peyleHTsl. KpyroBopot BemecTs u
MTOTOK DHEPTUH B dKocucTeMe. Tpoduueckue
(TuIIeBBI€) YPOBHH dKOCHCTEMBI. [IuiieBbIie enu u
cet. OCHOBHBIE ITOKA3aTENIN YKOCUCTEMBI:
6uomacca, MpoAyKLHUs. DKOJIOTHIECKUE TUPAMUIBL:
MPOAYKIIUH, YUCICHHOCTH, Onomacchl. CBoiicTBa
HKOCHUCTEM: YCTOMUMBOCTb, CAMOPET YL,
pasBurtue. Cykueccus.

HOHATHI: SKOcHCcTEeMa, OMOTe€0IeHO3,
IPOAYLIEHThI, KOHCYMEHTBI, pEAYLICHTHI,
TpoduUecKkrue ypoBHH, MUIIEBas 1IeNb U
CETb, IKOJIOTMYECKHE MUpaMH/Ibl, OMomMacca,
MPOIYKIIHS, CyKIecCusi. XapaKTepH30BaTh
CBOICTBa SKOCUCTEMBI (€€ CITOCOOHOCTH K
JUTUTEIILHOMY CaMOIIOIZIEpKaHUIO,
OTHOCHUTEJIBHO 3aMKHYTBII KpyrOBOPOT
BEIIIECTB, HEOOXOAUMOCTh OTOKA
sHeprun ). CpaBHUBATH MACTOUIIIHBIC U
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26 DKOCUCTEMBI U 3aKOHOMEPHOCTH JdeMoHCcTpanum: JIETPUTHBIC MUIIEBbIC LEMH, TPOPHUECKUE
UX CYIIECTBOBAHUSA Ilopmpemui: A. JIx. Tencnau, B. H. Cyxkaués. YPOBHHM 3KOCHCTEMBI. Pa3inuars nupamMusl
Taonuybt u cxemwr: «IIpupoanbie cooOLIECTBAY, IPOAYKIMH, TUPAMUIBI YUCIIEHHOCTH U
«lenn nutaHusa», «IKOJIOTHYECKAs TUPAMUIA» nupamu il 6uoMaccsl. COCTaBIIATh LU U
cetu nutanus. [lepeuncnars cBoiicTBa
DKOCUCTEM: YCTOMUUBOCTD, CAMOPETYJISALIM,
pasButue (cykieccus). OnucrBaTh
MEXaHU3M MOJACPKaHNs PABHOBECHS B
9KOCUCTEMAaX. XapaKTepU30BaTh
CYKIIECCHUH, BBISIBIIATh IIPUYMHBI U 001ME
3aKOHOMEPHOCTH CMEHBI 3KOCHCTEM
27 [Tpuponnsie s3kocucremsl (1 1) IIpupoanble 3K0CcHCTEMBI. DKOCUCTEMBI PEK U 03€p. | PackpbIBaTh coaepkaHuE TEPMUHOB U
OKocucremMa XBOMHOTO WM IUPOKOIMCTBEHHOTO HOHSITUNA: BOJHBIE SKOCUCTEMBI,
neca. JleMoHCTpanum: O6MOreo1eH03bl, (PUTOIIIAHKTOH,
Tabauyvl u cxemol: «IKocUCTEMA 300IUIaHKTOH, OeHToC, Tymyc. [IpuBoauTh
LIMPOKOJIMCTBEHHOTO Jiecay, «IKOCHUCTEMA XBOMHOIO | MPUMEpPHI IPUPOIHBIX IKOCUCTEM CBOEH
necay, «buorienos Bonoémay. Qdopyodosanue: MecTHOCTH. CpaBHUBATh HA3€MHbBIE U
repOapuy U KOJUIEKIIUU PACTEHUH U )KUBOTHBIX, BOJHBIE DKOCUCTEMBI; OPraHU3MBI,
MIPUHAJIEKANINX K Pa3HBIM 9KOJIOTMYECKUM oOpasyromye pasHble TpopuIeckue ypoBHU
rpynmnaM OAHOro BUja
28 AHTpoOInoreHHslie 5KocucTeMsl (1 4) | AHTpONOTreHHbIE IKOCUCTEMBI. ATPOIKOCHCTEMBI. PackpsiBaTh conep:kaHue TEpPMUHOB U

Ypb6oskocuctemsl. bruonorundeckoe u X03siiCTBEHHOE
3HAYEHHUE arpOdIKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobOpasue kak GakTop yCTONUYUBOCTH
skocucteMm. CoxpaHeHue OMOIOTHYECKOTO
pazHooOpa3us Ha 3emIie.

JdemoHcTpaumnu:

Taonuuvt u cxemvl: KATPOLECHO3Y.

Oobopyooeanue: xonnekuus «Bpenurenu
BOKHEHIINX CENTbCKOXO3SIICTBEHHBIX KYIbTYP)

MOHATUM: aHTPOIIOrE€HHAs YIKOCUCTEMA,
arposKocucTema, ypoosKocucTema,
6uopazHoobpasue. XapakTepu3oBaThb
arpo’KOCUCTEMBI U YPOOIKOCHUCTEMBI,
O0COOEHHOCTH UX CYIIECTBOBAHUSA. [TpuBoauTh
IIPUMEpPBI AaHTPOIIOTEHHBIX 3KOCUCTEM CBOEH
MECCTHOCTH, OIIMCBIBATH UX BI/I,HOBOﬁ COCTaB "
CTpYKTYypy. CpaBHHUBATE COCTaB U CTPYKTYpPY
MPpUPOJIHBIX OKOCUCTEM U arpO2KOCHUCTEM,
arpod’KOCHUCTEM U YpOOIKOCHCTEM
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Nen/n | TeMbl YPOKOB U KOJTHYECTBO OcHOBHOe coepKaHHe IInanupyemsblie BUABI Y4eOHOI
4acoB AeATeIbHOCTH 00y4YaloUXCS
29 buocdepa — rnobanpHas VYuenue B. . Bepnazackoro o 6uochepe. I'panunbl, | PackpsiBaTh comepikaHie TEPMUHOB U
skocucrema 3emid (1 ) COCTaB U CTPYKTypa buocdepsl. JKuBoe BEIIECTBO U | MOHATHI: Onocdepa, )KMBOE BEIIECTBO,
ero pynkun. Ocobennoctn 6uocdeps! Kak JMHAMu4ecKkoe paBHoBecue. OIeHUBATh
rJ100a7IbHOM 3KOCUCTEMBI. JJluHamMuueckoe BKiax B. WM. BepHanckoro B co3ganue
paBHOBecHE U 00paTHas CBsA3b B Onocdepe. yueHus o ouocdepe. XapakrepuzoBaTh
JleMmoHcTpanum: cocrtaB 6nochepsl, HYHKIIUU KUBOTO
IHlopmpemuwi: B. 1. BepHanckuii. BelecTBa OMocdepsl U onpeneaTh (Ha
Tabauust u cxemor: «O0mAs CTPyKTYpa OUOCHEph», | KapTe) 00JacTH ero HauOOJIBIIETo
«Pacnipoctpanenue xu3Hu B 6uocgepe», pactpoctpanenus. [IpuBoauTe npumMepsl
«O30HOBEIH SKpaH OHochepbD» NPOSIBICHUS] PYHKIIMH )KUBOTO BEIIECTBA
ouocdepsl, OMOreOXMMHYECKOM
NeSTeNIbHOCTH uenoBeka. [lepeuncnare
ocobeHHOCTH Onochepsl Kak ria00anbHON
9KOCUCTEMBI 3€MJIN
30 3aKOHOMEPHOCTH CyliecTBOBaHMs | KpyroBopoOTHI BemecTB M OMOT€OXMMUYECKHE ITUKIIBI | PackphiBaTh cojiepkaHne TEPMHHOB H

6uocdepsl (1 1)

9JIEMEHTOB (yTiepo/a, a30Ta). 30HaIbHOCTb
ounochepsl. OCHOBHBIE OMOMBI CYIITH.
Hemonctpauuu: Tabnuie! u cxemsl: «KpyroBopot
yriepona B ouochepe», «kKpyroBopor a3ora B
npupoie» KpyroBopoTsl BeIecTB 1
OMOTEOXMMHYECKUE IUKIIBI DJIEMEHTOB (yTIiiepo/a,
a3ota). 30HaAIBHOCTH 6ruochepsl. OCHOBHbBIE OMOMBI
CYIIH.

JdemoHcTpanum:

Taonuuwst u cxemot: «KKpyroopot yriaeponaa B
ouocdepe», «KpyroBopoT azoTta B mpupoae»

HOHSATHI: LIEJIOCTHOCTh OHOChEpHI,
KPYTOBOPOT BEIIECTB, OMOTCOXUMHUYECKHE
LIUKJIBI 3JIEMEHTOB, 30HATBHOCTb OHOChEPHI,
6roMbl. OnuchIBaTh KPYrOBOPOT BEILIECTB,
OMOTEOXMMHUYECKUE IIUKJIIBI a30Ta U
yraepojia B 6uocdepe. OOBACHITH MPUUNHY
30HaJILHOCTH Onocepsl. [lepeuncnsaTs u
XapaKkTepu30BaTh OCHOBHBIE OMOMBI CYIITH
3emiu
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Nen/n | TeMbl ypokoB U KOJIMYECTBO OcHoBHOe coepkaHue IInanupyemsblie BUABI y4eOHOI
4acoB AeSITeJIbHOCTH 00y4aroIuXcst
31 UYenoseuecTBo B 6mochepe 3emnu | UenoBeuecTBo B Onocdepe 3emiau. AHTporioreHHsle | PackpwiBaTh conepikaHue TEPMHUHOB U
(19) n3MeHeHus B buocdepe. ['mobdanbHbIe HOHSITUNA: aHTPOIIOT€HHbIE U3MEHEHUS,
9KOJIOTHYECKHE TTpo0IeMbl. JleMOHCTpauu: HKOJIOTHYECKUH KPU3HC, TIT00aTbHBIE
Taobauywt u cxemwi: «IIpuMepHbIE aHTPOMOTCHHbBIE po0IieMbl. XapakTepru3oBath OnochepHyro
BO3/IUCTBUS HA IPUPOY», «BaxkHeimue posib yenoseka. [IpuBoauTs npumepsl
HCTOYHMKH 3arps3HEHUS BO3/lyXa U TPYHTOBBIX BO/1», | aHTPOIIOT€HHBIX U3MEHEHUH B buocdepe.
«ITouBa — BakHeimas cocrapistomas 6uocdeprl», | OuLeHUBATH MOCIEACTBUS 3arPsI3HEHUS
«®DakTopHI fAerpaganuu nousy», «IlapHuKoBbIN BO3J1yIIIHOW, BOJHOM CpE€/Ibl, U3MEHEHUS
apdexT», «PaKTOPHI paAHMOAKTHBHOTO 3arPS3HEHUS | KJIMMAaTa, COKpalleHnuss OMopa3Ho00pasusl.
o6uocgeps»; Kpacnas kuura PO, n3obpaxenus ®opMyaupOBaTh COOCTBEHHYIO MO3UIINIO
OXpaHsAEeMbIX BUJIOB PACTEHUH U )KUBOTHBIX 10 OTHOILEHMIO K INI00aIbHBIM U
PETHOHAIBHBIM YKOJIOTHUECKUM
npobiaemMaM, apryMeHTHPOBATh CBOIO TOUKY
3peHus. Ha3piBaTh NpUUMHBI TOSBICHUS
IPUPOIOOXPAHHOM 3TUKH, PACKPHIBATh
3HAUEHUE MpOorpecca Uit IPEoJ0IECHUs
9KOJIOTMYECKOT0 KpU3uca
32 CocyniecTBoBaHHE IPUPOIBI U CocyniecTBoBaHHE IPUPOJBI U YEIOBEYECTBA. PackpeiBaTh copepxaHre TEPMUHOB U

yenoBevecTa (1 u)

Coxpanenune 6uopazHooOpasusi Kak OCHOBa
ycToitunBoctu Onochepsl. OCHOBA parmOHAIBHOTO
yIpaBiIeHUsS! TPUPOTHBIMHI PECYPCAMH U UX
Ucroib30BaHue. JloCTIKeH s OMOJIOTHH U OXpaHa
MIPUPOJIBI.

JdemoHcTpanum:

Tabauywt u cxemwt: «buocdepa u 4eTOBEK» MU U UX
ucroJib30BaHue. JlocTrkeHus: OMOJIOTHH U OXpaHa
npupoibl. JlemoncTpamuu: TabmuIbl 1 CXeMBI:
«buocdepa u yenoBex»

MOHATUM: PallMOHAIBHOE
IIPUPOJOIOIB30BaHUE, YCTOUYUBOE
pa3BUTHE, KODBOJIOLMSA. XapaKTepU30BaTh
paLOHAIbHOE UCIIOJIB30BAHKUE IIPUPOIHBIX
peCypcoB; OCHOBHBIE IIOJIOKEHUS
KOHLICTIIMYA YCTOMYHUBOT'O Pa3BUTHUS
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