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1.0BIIAS XAPAKTEPUCTHUKA YYEBHOI'O ITPE/IMETA
«BUOJIOTI'USD»

VYyeoOnsiii mpenmer «buosorus» B cpenHeM o011eM 00pa3oBaHUU 3aHUMAET
BakHOe Mecto. OH oOecrieunBaeT  (opMuUpoOBaHHE Yy  00ydYarolmuxcs
MPEACTABICHUM O HAyYHOW KapTHUHE MHUpA; pacliupsieT U 000OUIaeT 3HAHUA O
KUBOM TpuUpoJie, €€ OTIMYUTENbHBIX MpPU3HAKaX — YPOBHEBOW OpraHM3alluu U
HBOJIIOIMU; CO3Aa€T YCIOBMS JJISl: HO3HAHUA 3aKOHOB J>KUBOW TPHUPOJIBI,
Gopmuposanus  PYHKIIMOHATIBHOW T'PAMOTHOCTH, HABLIKOG  3J0POBOTO U
Oe3zomacHoro o0pas3a JKM3HH, SKOJOTMYECKOIO MBIIIJICHUS, [IEHHOCTHOTO
OTHOILICHHUS K )KUBOU MPUPOJIE U YEIIOBEKY.

Bonbiioe 3HaueHue ydeOHBIM mpeaMer «bUOJOTHS HMEET Takxke s
pelieHrs  BOCHHUTATEIBHBIX M  pa3BUBAIOIIMUX 3aJad  CpeJHEro  oO0IIero
oOpazoBaHus, coluain3anuu odydaronuxcs. M3ydenue 6uosioruu obecreurnBaeT
ycioBust it (OPMHUPOBAHUS HMHTEIUICKTYaJIbHBIX, KOMMYHHUKAIMOHHBIX U
MH(OPMAITMOHHBIX HABBIKOB, 3CTETHUECKOU KYJIbTYPhI, CIIOCOOCTBYET MHTETpAllUU
OMOJIOTUYECKUX 3HAHUU C MPEACTABJICHUSIMHU U3 JPYIHX y4eOHBIX MPEIMETOB, B
YacTHOCTH, (U3UKH, XUMUU U reorpaduu. HaszpaHHbIE TMOJOXKEHHUS O
MpeIHa3HAaYeHUN YydeOHOTro rmpeameTa «bHOJNOrusS» COCTaBWJIM OCHOBY ISt
OTIpEJICICHHUs] TOAXOAOB K OTOOPY U CTPYKTYpPUPOBAHHUIO €ro COJEep KaHHUs,
MPEACTABICHHOTO B JAHHON ITPOrpaMMe.

Ot60p conepkanusi yueObHoro npeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBJIEH C MO3UIUNA KyJIbTypOCOOOPAa3HOTO MOJXO0/Aa, B COOTBETCTBUU C
KOTOPBIM OOy4arouuecs: JOJDKHBI OCBOUTh 3HAHUS W YMEHUS, 3HAUUMBIE IS
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YyeJoBeKa B OKpYKarolleld MPUPOAHONM cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U MpPaKTUUYECKOW AesiTeabHOCTH. Oco0oe MECTO B ATOM cHUCTeMe 3HaHUM
3aHUMAIOT JIEMEHTHI COJIEPKAHUsI, KOTOPBIE CIIy>KaT OCHOBOM JJIsi (POPMUPOBAHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[IEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CIOCOOCTBYIONIMX  T'yMaHM3AIluU
OMOJIOTUYECKOTO 00pa30BaHMUSI.

CTpyKTypuUpOBaHUE COJepKaHUs y4eOHOro Marepuajga B Iporpamme
OCYIIECTBJICHO C YYETOM MPHOPUTETHOTO 3HAYEHUS 3HAHUU 00 OTIUYUTEIIbHBIX
OCOOEHHOCTSIX XMBOW MPHUPOBI, O €€ YPOBHEBOW OpraHW3allud U SBOJONWU. B
COOTBETCTBHM C 3THUM B CTPYKType ydeOHOro mpeamera «bHUOIOTHS BBIJIEICHbI
CIICAYIONINE coaepKaTebHble JUHUU: «buojorus kak Hayka. MeToJibl Hay4YHOTO
no3HaHus», «KneTtka kak Ouosiormdeckas cucrema», «OpraHu3m Kak
Ouonoruyeckas cucrema», «CucreMa U MHOTooOpasve OpraHU4ecKOro MHpay,
«IBOJIIOIHS KUBOU MPUPOBD», « IKOCUCTEMBI M PUCYIIIUE UM 3aKOHOMEPHOCTH.

2. HEJIM U3BYUEHUS YYEBHOI'O ITPEJIMETA «bUOJIOT' US1»
Ilens m3ydyenusi yueOHoro npeamera «buonorus» Ha 06a30BOM YpOBHE —
OBJIaJIcHWE  OOYyYalONIMMHCS  3HAaHUSIMH O  CTPYKTYPHO-(DYHKITMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOTO paHra © TNPUOOPETCHHE YMEHHM
WCIIOJI30BaTh ATH 3HAHWS JUIA TPAMOTHBIX JEUCTBHI B OTHOIIEHWHW OOBEKTOB

4



YKUBOUW TIPUPOBI U PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOJIEM.

JlocTikeHue 1elu u3ydeHus yueOHoro mpenmera «buonorus» Ha 06a30BoM
ypOBHE 00€CIIeUrBaETCSI PEILICHUEM CIEIYIOIINX 3a0ay.

OCBOCHHME OOYYAIOIIMMUCS CHCTEMbl 3HAHUN O OHOJOTUYECKHUX TEOPHSX,
YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MPaBUIaX, CIyKallUX OCHOBOU
Uist OpMUPOBaHUS MPEJCTABICHUNA O €CTECTBEHHO-HAYYHOM KapTUHE MHUpA; O
METOJ]JaX HAyYHOTO MO3HAHUS; CTPOEHHH, MHOTOOOpa3HMH U OCOOCHHOCTSIX KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpPraHu3allvM; BBIJAIOIIMXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJIEIOBAHUSAX B OMOJIOTHU;

dbopMupoBaHre y OOyYAIOIIMXCSA IMO3HABATEIBHBIX, MHTCIICKTYAIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B MPOIECCE aHAIM3a JAHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAy4HBIX B3I[ISIIOB, WJACH M TMOAXOJOB K HM3YUYCHHUIO >KUBBIX CHCTEM
Pa3HOTO YPOBHSI OpraHu3alluy;

CTAaHOBJICHHE Yy OOydYaromuxcsi oOmel KyJabTypbl, (GYHKIIHOHAIHHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSCHSATH U OIEHUBATH SBJICHUS OKPY>KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHUM 3HAHUN W OMNbITA, MOJYYECHHBIX IPHU
U3y4eHUU OHOJIOTUY;

dbopmupoBaHrue y OOydYalOIIMXCd YMEHUN WIUTIOCTPUPOBATh 3HAYCHUE
OMOJIOTUYECKUX 3HAHUW B TMPAKTUYECKON JICSITEIIBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTUI;

BOCMHUTaHUE YOECKIAEHHOCTH B BO3MOXXHOCTH TMO3HAHUS YEJIOBEKOM KUBOU
MPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIICHHUS K HEW, COOTIOICHUS ATUYECKUX
HOPM IPU IPOBEICHUN OMOJIOTMYECKUX UCCIEI0OBaHUM;

OCO3HAHME IIEHHOCTH OMOJIOTMYECKUX 3HAHUM ISl TIOBBIIIECHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpHbI, 1jis1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUSI;

MPUMEHEHUE NMPUOOPETEHHBIX 3HAHUM M YMEHUN B MOBCEJHEBHOM >KU3HU
JUTS OLIEHKHA MOCJEICTBUM CBOEH JESITEIBHOCTH MO OTHOLICHUIO K OKPYXKAIOIICH
cpene, COOCTBEHHOMY  3J0pOBBIO; OOOCHOBaHME M  COOJIIOJCHHE  Mep
npouIIakTUKY 3200 I€BaHUM.

3. MECTO YYEBHOTI'O IIPEJIMETA «BUOJIOT US1»
B YYEBHOM IIJIAHE

B cucreme cpennero oobmiero ob6paszoBanus «buonorus», usydaemas Ha
0a30BOM YpOBHE, SIBJISIETCSI O0S3aTENIbHBIM YYEOHBIM TMPEIMETOM, BXOMSIIMM B
COCTaB MpEAMETHON oOpa3oBarenbHOW oOsacTu «ECTECTBEHHBIE HAYKWY.
YyeOHbIM MIIaHOM Ha €€ M3yuyeHHUE OTBEleHO 68 y4yeOHbIX YacoB, Mo 1 yacy B
Hegemo B 10 m 11 kimaccax coorBercTBeHHO. IIpenycmMoTpeHHBI pe3eps
CBOOOJHOTO y4eOHOTO BPEMEHM HMCHOJIb3YETCs JJI MOBTOPEHUS U 3aKpEIICHUs
Marepuasa, a Takke peQIeKCHH.

4. INTAHUPYEMBIE PE3YJBTATBI OCBOEHUSA YYEBHOI'O
INPEAMETA «bBUOJIOI'US)» HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUA



JINYHOCTHBIE PE3YJIBTATDBI

B cTpykType JMYHOCTHBIX PE3YyJbTATOB OCBOEHHUs IpeaMmera «buonorus»
BBIJICJICHBI CIICYIOIINE COCTABISIONINE: OCO3HAHUe OOYYarONIMMUCS POCCUNUCKON
IPaKIaHCKOMN UJEHTUYHOCTHU — TOTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOATENLHOCTH U CaMO-OIPEACIICHUIO; Haauyue momusayuu K OOYUSHHIO
OHMOJIOTUY; YeleHanpasienHoe pa3eumue BHYTPEHHUX YOEKIEHUN JIMYHOCTH Ha
OCHOBE  KJIIOYEBBIX I[IEHHOCTEM M  HUCTOPUYECKHX TPAAUIMA  pa3BUTHS
OMOJIOTHUECKOTO  3HAHUS, 20MOBHOCMb U  CHOCOOHOCMb  O0YYaroIIMXCs
PYKOBOJICTBOBATbCSI B CBOEH  JIEATEIBHOCTH  LEHHOCTHO-CMBICIOBBIMH
YCTaHOBKAMH, TPHUCYUIMMH CHCTeME OHOJOTMYECKOTO 0Opa3oBaHUS; Haluuue
DKOJIOTUYECKOTO  MPABOCO3HAHUS, CHOCOOHOCMU CTaBUTb UEIM U CTPOUTH
YKU3HECHHbIC TUUIaHBbI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHMS MpeaMera «bHoiaorus» AocTurarorcs B
€IMHCTBE Y4YeOHOM U BOCHUTATEIBHOW JEATEIBHOCTH B COOTBETCTBUM C
TPAAULUOHHBIMUA POCCUICKHUMU COLUOKYJIBTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMHU
NOBEJIEHUSI U CHOCOOCTBYIOT IIpOILlECCaM CaMOINO3HAHUSA, CAaMOBOCIIUTAaHUS U
caMOpa3BUTHS, pa3BUTHS BHYTPEHHEMN MO3ULINHU
JUYHOCTH, MaTPUOTU3MA, YBAKECHUS K 3aKOHY U IIPABOMOPSIAKY, YEIOBEKY TpyAa U
CTaplieMy T[OKOJIEHHIO, B3aUMHOIO YyBaX€HHUsS, O€pekKHOro OTHOIICHHS K
KyJbTYPHOMY HACJEIUIO0 U TPAAULMSAM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickon
denepauuu, IPUPOAE U OKPYKAIOLIEH cpene.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHUS Yy4yeOHOro mnpenmera «buosorus»
JOJKHBI OTpaXkaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYaOIIMXCS PYKOBOJICTBOBATHCS
c(hOpMHUPOBAHHON BHYTPEHHEW TMO3MIMEH JIMYHOCTH, CHCTEMOW II€HHOCTHBIX
OpPUEHTAIM{, TMO3WTHBHBIX  BHYTPEHHUX  YOEXKIEHHWH,  COOTBETCTBYIOLIMX
TPaAULMOHHBIM IEHHOCTSM POCCHUHCKOTO OOIECTBa, PACIIMPEHUE KUIHEHHOTO
OIbITA W ONbITA JEATEIBHOCTH B IPOLECCE PEaIU3alMy OCHOBHBIX HAaITPABJICHUMI
BOCIMTATEIBHOMN JIEATEIBHOCTH, B TOM YHCJIE B YACTU:

1. I'pasxccoanckozo eocnumanus.

c(OPMHUPOBAHHOCTh TPAKJAHCKON MO3ULIMK 00YYarOIIErocss Kak akTUBHOTO
¥ OTBETCTBEHHOTO YJIEHA POCCUICKOrO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX TpaB U OOS3aHHOCTEH, yBa)K€HUE
3aKOHA U MPaBOINOPSJIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JESITENIbHOCTU TPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PELICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BHINOJHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPEACIISITE COOCTBEHHYIO TO3UIIMIO IO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHHE YYUTHIBATH B CBOUX JEHCTBHUSIX HEOOXOAUMOCTh KOHCTPYKTHUBHOTO
B3aMMO/ICHCTBUS JIIOJIEH C pa3HbIMHU yOEKICHUSMU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COLIMAJIBHBIM IOJIOKEHUEM;

TFOTOBHOCTh K COTPYAHHYECTBY B IIPOLIECCE COBMECTHOI'O BBIITOJIHEHHUS
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y4eOHBIX, TIO3HABATEIBHBIX M HWCCIEAOBATENIbCKUX 3a/lad, YBAXKUTEIHHOE
OTHOIIEHWE K MHEHHUIO ONIMOHEHTOB IMpU OOCYXICHUH CIOPHBIX BOMIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM J1€ATETbHOCTH.

2. llampuomuueckozo 6ocnumanus .

c(hOpMHPOBAHHOCTh poccuiickoi IPaKJaHCKOU UJCHTUYHOCTH,
NaTpUOTU3MA, YBAKEHUS K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH TEpE.
PonuHoy, ropmoctm 3a CcBOM KpaW, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIILIOE U HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

IIECHHOCTHOE OTHONIIEHHWE K MPUPOJHOMY HACIEAUI0O U MaMSITHUKaM
NpUPOJIbl; JTOCTHXKeHUsiIM Poccun B Hayke, MCKYCCTBE, CIOPTE, TEXHOJIOTHSX,
TpyZe;

CIIOCOOHOCTh OIICHMBATh BKJAJ POCCHUUCKUX YUYEHBIX B CTAaHOBJICHHUE U
pa3BuTHE OWOJOTHH, TMOHUMAHWE 3HAYCHHUs] OWUOJOTMU B TO3HAHUM 3aKOHOB
MPUPO/IBI, B dKU3HU YEIOBEKA U COBPEMEHHOIO 00IIIEeCTBa;

ujeitHas yoex1EHHOCTh, TOTOBHOCTD K CTy>KeHHI0 OTE4eCTBY U €ro 3alluTe,
OTBETCTBEHHOCTH 32 €T0 Cy/Ib0Y.

3. /lyxo6Ho-Hpascmeenno20 60CNUMAHUA .

OCO3HaHHE TyXOBHBIX LIECHHOCTEN POCCHIICKOTO HApO/a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, S TUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OLIEHMBATh CUTYallUI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYACH HA MOPAIIHbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHME JINYHOTO BKJIAJa B MOCTPOCHUE YCTOMUYMBOTO Oy IyIIIEro;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM pOJMUTENSIM, CO3JaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHATHUS LIEHHOCTEW CEMEMHON KU3HU B COOTBETCTBUU C
TpaguuusaMu HaponoB Poccun.

4. dcmemuyecko2o0 60CNUMAHUA .

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIIOYAs ICTETHKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;

MOHUMAaHHE SMOIIMOHAIIBHOTO BO3/ICHCTBHUS JKMUBOIM MPUPOJIbI U €€ [IEHHOCTH;

TOTOBHOCTh K CAaMOBBIPQKEHHIO B Pa3HbIX BHJIaX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JINUHOCTH.

5. @u3zuueckozo 6ocnumanus:

NMOHMMAaHWE W peaju3alus 3J0pOBOTO W 0e30macHoro ooOpa3a KU3HU
(310poBO€  TIMTaHHWE, COONIIOJIEHWE TUTMEHUYECKMX TIpaBUJl W HOPM,
cOaaHCUPOBAHHBIM PEXUM 3aHATUM M OTHAbIXa, peryispHas Quznueckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (hPM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

MOHUMAHHWE I1IEHHOCTH TIPaBUJl MHAUBUIYAIHBHOTO M  KOJUIEKTUBHOTO
0€30MacHOT0 MOBEICHUS B CUTYAIUAX, YTPOXKAIOIINX 370POBBIO U JKU3HU JIFO/ICH;

OCO3HAHMWE TOCJICJICTBUN W HEMPUSITHE BPEAHBIX MPUBBIUCK (YIOTpeOIeHUs
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS ).

6. Tpyooeozo éocnumanus.

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0II00HE;
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TOTOBHOCTh K AKTUBHOM JIE€STEIBHOCTH TEXHOJOIMYECKOM M COLMATbHOU
HaIPaBJICHHOCTH, CIOCOOHOCTh MHUIIMUPOBATDH, TIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UHTEPEC K pa3indHbIM chepaM npodecCuoHaIbHON JesSTEIbHOCTH, YMEHUE
COBEpILIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIC TUIAHbL;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHHIO U CaMOOOpa30BaHMIO Ha
IIPOTSKEHNN BCEU KU3HMU.

7. IKoN102U1eCK020 60CNUMAHUA'

AKOJIOTHYECKU I1eJIeCO00pa3HOe OTHOIIEHHWE K TPHPOAEC KaK HCTOYHHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CyIlIeCTBOBAHMS;

MOBBIIIIEHUE YPOBHS SKOJIOIMYECKOW KYJIbTYphl: NPUOOPETEHHE OIbITa
IJIAHUPOBAHUSI TIOCTYIIKOB M OLEHKM WX BO3MOXHBIX TMOCIEACTBUU A
OKPYXKaroLIEn Cpeibl;

OCO3HaHHWE TJIOOAIBHOTO XapaKkTepa AKOJIOTHYECKUX MpoOJieM M MyTel ux
peuieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MPUOOpETaeMble MPU M3YyYECHUU OUOJIOTUU
3HAHMST W YMEHUS TMPU PEIICHUH TNpoOJieM, CBS3aHHBIX C PAIlMOHAIBHBIM
IPUPOOIOIb30BaHUEM  (COONIOZICHHE  TPaBWJI  TMOBEACHHUS B MPHUPOJIE,
HAalpaBJICHHBIX HAa COXPAaHCHUE DPAaBHOBECUS B DKOCUCTEMAaX, OXpaHy BHUJIOB,
AKOCUCTEM, OHOChepbI);

AKTUBHOE HEMPHUATHUE JICUCTBUM, MPUHOCSIIIMX BPEI  OKPYKAIOMIECH
MPUPOJIHON Cpelie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBAN U TPEAOTBPAILATh UX;

HAJIMYME  PA3BUTOrO  DKOJOTMYECKOTO  MBIIUICHUS, SKOJOTUYECKOU
KYJBTYpbI, OIBITA JESATEIBHOCTH JKOJIOTUYECKOM HANpaBICHHOCTH, YMEHUA
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
IPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B IPAKTUYECKOMN JIEATEIBHOCTH 3KOJIOTUUECKOU
HaIpPaBJICHHOCTH.

8. llennocmu Hayuno2o no3HaHuA .

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW M OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOTO Ha JIUAJIOTe
KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJIBTYpbl KaK CpEICTBa
B3aUMOJECUCTBUSA MEXY JIFOJIbMU Y MMO3HAHUS MUPA;

MOHUMaHHE CcrHenuPuK OHOJIOTMM KaK HayKH, OCO3HaHuE €€ poiu B
GbOopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIO0CTHOTO
MpeCTaBICHUs] 00 OKPYKAIoIeM MHpPE KaK O €IMHCTBE MPHUPOJIbI, YejoBeKa U
oOllecTBa, B TO3HAaHWU MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOsieM
COXPAaHEHHUs TPUPOJHOTO PABHOBECHS,

yOXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHUU JISI COBPEMEHHOMW ITUBUIIU3AIINHN:
oOecrieueHuss HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI; CO3/IaHUS TEPCIICKTUBHBIX
OMOTEXHOJIOTHIA, CHOCOOHBIX pemaTh PECypCHbIE  MPOOJIEMBI  Pa3BHUTHS
YEJI0BEUECTBA; MOMCKA MyTEH BHIXOAA U3 TI00aTbHBIX SKOJOTUYECKUX MPOOJIeM U
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oOecrieueHusT mepexola K  YCTOMUYMBOMY  Pa3BUTHIO,  PAIMOHATBHOMY
UCTIOJIb30BaHUIO TPHUPOIHBIX PECYpPCOB U (HOPMHPOBAHHWIO HOBBIX CTaHIApTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMIOJYYCHHHM OWOJIOTMYECKUX 3HAHUKA B IEISIX
TOBBIIIICHHUSI  OOIIEH  KyJbTYphl, €CTECTBEHHO-HAyYHOH TI'PaMOTHOCTH Kak
COCTaBHOM YacTH (YHKIIMOHATHLHOW TPAMOTHOCTH OOyYaromuxcs, GopMUpyeMOit
IPU U3YYCHUH OMOJIOTHH;

MMOHWMAaHWE CYITHOCTH METOIOB IMO3HAHWS, WCIOJB3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTb WCIIONB30BaTh TMOJydaeMble 3HAaHUS Ui aHalIuM3a H
OOBSICHEHUS SIBJICHUN OKPYXKAIOMIETO MHUpPA M MPOUCXOMAIINX B HEM HM3MECHCHUH;
YMEHHE JelaTh OOOCHOBAaHHBIC 3aKIIOYCHHS HAa OCHOBE HAYYHBIX (DaKTOB W
UMEIOITUXCS JAHHBIX C MEJTBI0 TIOMYyYeHHS IOCTOBEPHBIX BBHIBOJIOB,;

CIOCOOHOCTh CaMOCTOSITEIPHO HCIIOJIB30BATh OMOJIOTHYECKHE 3HAHUS IS
perieHust Ipo0JieM B pealibHbIX KU3HEHHBIX CUTYaIIHSIX;

OCO3HAHHWE IIEHHOCTH HAyYHOU NESTebHOCTH, TOTOBHOCTb OCYIIECTBIISThH
MPOEKTHYIO M MCCIIEIOBATEIBCKYIO JEATEIbHOCTh MHIUBUIYATBHO U B TPYIIIIE;

TOTOBHOCTH M CIIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa3oBaHUIO |
caMO00Opa30BaHMIO, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUW MO OHOJOTHUU B
COOTBETCTBUU C )KU3HEHHBIMU MTOTPEOHOCTSIMH.

B npomecce  MOCTHXKEHMSI  JIMYHOCTHBIX — PE3YJIbTATOB  OCBOCHUSA
oOy4YaromuMHUCs TPOrpaMMbl CPEIHEr0o o0IIero oOpa3oBaHUsS y OO0Yy4YarOIIUXCS

COBEPILIECHCTBYETCS IMOYUOHATLHBIL uHmesniexkm, Ipeanoiararonmii
c(hOpMHUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIFOYAIOIIETO CIIOCOOHOCTH NOHUMAaTh CBOE
HAMOIIMOHAJIEHOE COCTOSIHUE, BUJIETh HaIpaBJIeHUs pa3Bu-
TS cOOCTBEHHOMU SMOLMOHAJIBHON cdepsl, OBbITh YBEPEHHBIM
B cele;

CaMOpPETYJINPOBAHUs, BKIIIOYAOIIET0 CaMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIIOCOOHOCTh aJaNTUPOBATHCA K
HMOLIMOHAJIBHBIM U3MEHEHUSIM U MPOSBIIATH THOKOCTh, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEW MOTHBALMH, BKIIOYAIOIIEH CTPEMIIEHUE K JOCTHKEHUIO LIETU U
yCcrnexy, ONTUMHU3M, WHHMIMATUBHOCTb, YMEHHME JE€HCTBOBAaTh, MCXOAS W3 CBOMX
BO3MOKHOCTEH;

AMIIATUH,  BKJIOYAIOIIEH  CHOCOOHOCTh  [MOHUMATh  AMOILIMOHAJIBHOE
COCTOSIHUE [IpYyTMX, YYUTHIBaTh €ro TMpU OCYIIECTBICHUH KOMMYHHUKAIUH,
CIIOCOOHOCTH K COUYBCTBHIO M CONEPEKUBAHUIO;

COLIMAIBHBIX  HABBIKOB,  BKJIIOYAIOIIUX  CHOCOOHOCTh  BBICTPAMBAThH
OTHOUIEHUS! C APYTMMH JIOAbMH, 3a00TUTHCS, MPOSBISITH MHTEPEC U pa3peliaTh
KOH(DJIUKTBHI.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3ysbTaThl OCBOEHUSI yueOHOro mpenmMera «buomnorusp»
gKaOYalom: 3HauUMMble I (OPMHUPOBAHUS MHUPOBO33PEHUSA OOYUAIOIIMXCS
MEXIUCHIUIUTMHAPHBIE (MEXIIPEAMETHbIE) OOUICHAYYHbIE TOHATHUS, OTPaKaolIue
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IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNU(PUKYy METOJO0B TO3HAHUS,
HCIIOJIb3YEeMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS, SBJICHUE, MPOIECC,
CHUCTEeMa, HaydHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieIoBaHue, HaOII0JIeHUe, U3MEPEHUE, SKCIIEPUMEHT U Jp.); YHUBEpCAJbHbBIC
yueOHbIe JeHCTBUS (IMO3HABaTENIbHbIE, KOMMYHHMKATUBHBIC, PETYJISTUBHBIC),
obecnieunBaronye GopmMupoBaHrue (PyHKIIMOHATBHONW IPaMOTHOCTH M COITMATIBLHOMN
KOMIETEHIIUU  OOYYaloIMXCsl; CIOCOOHOCTh  OOYyYaloImMXCsl  HCIOJIB30BaTh
OCBOEHHBIE MEXKIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSI U YHUBEPCAIIbHbBIC
y4eOHBbIE IEMCTBUS B TO3HABATEILHON U COLUAIIBHOMN MPAaKTHKE.

MeranpenMeTHbIe pe3yJIbTaThl OCBOCHUSI MPOTPAMMBI CPEIHETO OOIIETro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

Oe¢naoenue YHUBEPCATbHBIMU YyueoHvIMU no3xHaeamebHbIMU
oelicmeuamu.

1) bazoevie nozuueckue oelcmeus:

CaMOCTOSITEIbHO  (hOpMynIMpOBaTh W aKTyalM3UPOBaTh  IPoOOJIEeMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHUM 3HAHUN MPUEMBI JIOTMUYECKOTO MBIIIJIECHUS
(ananm3a, cMHTE3a, CPaBHEHHMS, KJIacCU(pUKAIIUHU, O00OIICHHS ), PACKPBIBATH CMBICT
OMOJIOTHYECKUX TOHSATHUM (BBIJACIATh UX XapaKTepHbIC NMPU3HAKU, YCTaHABIMBATh
CBSI3M C APYTUMHU MTOHATHSIMHU );

ONPENENATh IEIN JACSITEIBHOCTH, 3aJlaBasi MapaMeTpbl M KPUTEPUU HUX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C ITOCTABJICHHBIMU IEISIMU;

MCIIOJIb30BaTh OMOJIOrMYECKUE MOHATHUS 11 OOBSICHEHUS (DAKTOB U SIBJICHUM
YKWBOW MPUPOJBI;

CTPOUTH JIOTMYECKUE pacCyXaAeHUs (MHIAYKTUBHBIC, IEAyKTHUBHBIC, IO
aHAJIOTUM), BBISIBJISITh 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SBJIICHUSAX, (DOPMYJIUPOBATH BHIBOABI U 3aKIIIOUCHUS;

MPUMEHSTh CXEMHO-MOJICJIbHBIE ~ CpelCTBAa  JJisi  MPEACTaBJICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a
TaK)X€  MPOTUBOPEUMH  pa3HOTO  PoOJia,  BBISIBJICHHBIX B  Pa3IMYHBIX
MH(POPMAITMOHHBIX HCTOYHHKAX;

pa3pabarpiBaTh TUTAH pPEHICHUs] MPOOJIEMBbI ¢ YUETOM aHAIM3a MMEIOLIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B  JICSITEIBHOCTh, OIIEHUBAaTh COOTBETCTBHUE
pe3yJIbTaTOB IEJIsIM, OIIEHUBATh PUCKHU MOCIIEACTBUM IESITEIHHOCTH;

KOOPJAWMHUPOBATh M  BBINOJHATH PabOTy B  YCIOBHUSIX PEaIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,

pa3BUBaTh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPO0JIeM;

2) 6azoevle ucciedosameibCcKue 0eiucmeus.

BJIAJCTh HaBBIKaAMU y4e0HO-UCCIIeI0BATEILCKON u MIPOCKTHOMN
JeATCIIBHOCTH, HaBBIKAMHU pa3pelieHus IpobiieM; o00anaTh CIIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOMCKY METOJOB PEIICHUS MPAKTUYECKHUX
3a/1a4, IPUMEHEHUIO PA3JIMYHbIX METOJOB MO3HAHMUS;

WCIOJB30BaTh Pa3IMYHbIE BUJBI JEATEIIBHOCTH IO TMOJYYEHHUIO HOBOTO
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3HaHUS, €ro HWHTEpIpEeTaluH, MPEeoOpPa3OBaHUI0O M TMPUMEHEHUIO B Y4eOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YUE€OHBIX U COLIMAJIbHBIX IPOEKTOB;

(opMUPOBATh HAYUHBII TUIl MBIIUICHUS, BI1aJIETh HAYYHON TEPMUHOJIOTUEN,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTb U (POPMYJIUPOBATH COOCTBEHHBIE 3aJayd B 00pa30BaTENIbHOM
NESATEIIbHOCTH U )KU3HEHHBIX CUTYalUsIX;

BBISIBJISITH TIPUYMHHO-CIICACTBEHHBIE CBSA3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pELICHWs, HaXOAUTh APTYMEHTHI IS JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELICHHUS;

aHAJIM3UPOBAaTh IMOJYYEHHbIE B XOAE PEIICHHUs 3aJayd pe3yibTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN ONBIT;

OCYILIECTBIISTh LI€JICHANPABICHHBINA MOUCK MEpPEeHOCca CPEACTB U CIIOCOOOB
NEHCTBUS B MPOPECCUOHANBHYIO CPELLY;

YMETb MEPEHOCUTh 3HAHUS B MO3HABATEJIbHYIO M HPAKTHUECKYIO 00JIacTh
KU3HEIEATEIIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTell;

BBIJIBUTaTh HOBBIEC WJIEH, MpeJiaraTb OPUTMHAJIbHBIEC MOJXObl U PELICHMUS;
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHMS;

3) Oeiicmeus no pabome ¢ ungopmayueil.

OpUEHTHUPOBAThCA B PA3IMYHBIX HCTOYHHMKAX HHPOpMALMH (TEKCTE
y4e0HOro 1MocoOus, Hay4HO-TIONYJIIPHOM JIuTepaType, OMOJOTMYECKHUX CIOBapIX U
CIPABOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHETE), aHaIU3UpOBATH
MH(OPMAIUIO PA3TMYHBIX BUJOB U (POPM MPEACTABICHUS, KDUTUUECKU OLIEHUBATh
e€ T0CTOBEPHOCTh U HEMTPOTHUBOPEUNBOCTH;

(opMyIUpPOBATH 3aMpOChl U MPUMEHSTHh Pa3IUYHbIE METObI MIPU MOUCKE U
otOope Omosornueckor MHGOpMAaIMi, HEOOXOAMUMOM ISl BBHITIOJHEHHS Y4eOHBIX
3ajay;

npuoOpeTaTh OMBIT HCIOJB30BaHUS HH(POPMALMOHHO-KOMMYHUKAaTUBHBIX
TEXHOJIOTHH, COBEPILIEHCTBOBATh KYJIbTYpy aKTUBHOI'O MCIOJIb30BAaHUS PA3IMUHbIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTHUMAIbHYIO  (QOpMYy  MpEICTaBICHUS
Oouonornyeckor uHpopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIULIbI, PUCYHKH
¥ 1p.);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KadecTBe CpeAcTBa MNpu padoTe ¢
Ovonornyeckod HHPOpMaLMEH: MPUMEHATh XHUMHUYECKHE, (U3NYeCKue W
MaTeMaTU4YeCKUe 3HaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HaTJISAHOCTH;

BJIaJIeTh ~ HaBBIKAMU  paclo3HaBaHWs M 3alUThl  MH(pOpPMALUH,
nH(OPMAITMOHHOM 0€30MTaCHOCTH JINYHOCTH.

Ognadenue yHugepcaibHolMu KOMMYHUKAMUGHHIMU OCCH GUAMU.

1) o6wenue:

11



OCYIIECTBIISITh KOMMYHHKAIlMM BO BceX cdepax IKHU3HU; aKTUBHO
y4acTBOBaTh B JHAJIONe WM JUCKYCCUU TIO CYIIECTBY OOCYXKIAaeMOHl TeMbl
(yMeHue 3a/1aBaTh BOMPOCHI, BHICKA3bIBaTh CY>KJIEHUS OTHOCUTEIHHO BBIMOTHEHUS
MpeIaraéMou 3aj1auu, yYuThIBaTh MHTEPECHI U COMIACOBAHHOCTD MO3ULUNA IPYTUX
YYaCTHUKOB JAHAJIOTa WIIN JUCKYCCHUH);

pacno3HaBaTh HEBepOaJIbHBIE CPEJCTBAa OOIICHHS, MOHUMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEIANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CUTYyallui;
YMETh CMSTYATh KOH(QJIMKTHI U BECTH IIEPETOBOPHI;

BJIQ/IETh PA3IMYHBIMU CIIOCOOaMHU OOIIEHHS W B3aUMOJICHCTBUS; TIOHUMATh
HAMEPEHUs IPYTUX JIOJIeH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOppEeKTHOH hopme popMynrpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO W JIOTUYHO M3Jaratb CBOK TOYKY 3pPEHHUS C HCHOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

2) coemecmHan 0eamenbHOCMG.

MOHUMATh M UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U UHAUBUYATbHON
paboThI IPH pEIICHUH OMOJIOTHYECKOUN Mpo0OieMbl, 000CHOBBIBATH HEOOXOAMMOCTD
MPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJIEHCTBYSI MPU PEIICHUH YUeOHON 3a/1auu;

BBIOMpPATh TEMAaTUKY M METOJbl COBMECTHBIX JCUCTBUN C y4€TOM OOIIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YjI€Ha KOJUIEKTHBA,;

OPUHUMATh 1E€Ib COBMECTHOM  JESTEIbHOCTH, OPraHU30BBIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ JOCTHXKEHUIO: COCTAaBJISITh IUIAH JCUCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KaUY€CTBO CBOET0 BKJIA/JA M BKJIaJa KaXJI0T0 YYaCTHUKA KOMaH/IbI
B 00ILMI pe3yabTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE MPOEKThI, OIEHUBATH HJEU C MO3UIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBJIATh IO3UTUBHOE CTPATETMUECKOE IIOBEICHHE B PA3IHYHBIX
CUTYaIUsSIX, TPOSBIISITH TBOPUECTBO U BOOOpaKeHNE, ObITh MHUIIMATHBHBIM.

Osnadenue yHugepcanbHolMu pecyiAimueHbIMU OCUCMEUAMU.

1) camoopzanuzayus.

UCIIOJIb30BaTh OMOJIOTUYECKHWE 3HAHMS [JIS BBISIBICHHUS TPOOJIEeM U UX
pEIIeHUs B )KU3HEHHBIX U yU€OHBIX CUTYyAITUsX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMUECKMX 3HAHHWI 1I€NIeBbIE M CMBICIOBBIC
YCTAaHOBKU B CBOMX JEHUCTBUSIX M MOCTYINKaxX MO OTHOUIEHUIO K >KUBOW MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIINX;

CaMOCTOSTENIbHO OCYILECTBIIATh MO3HABATEIbHYIO JE€ATEIbHOCTh, BBISBISATDH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3aJlaud B 00pa3oBaTelIbHON
JEATEIIbBHOCTH U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOSITEJIbHO ~ COCTaBIISITh IJIaH pELIEHUs MpoOJeMbl ¢  Y4ETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIMTOYTCHHIA;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

paciupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOUYTEHUH;

JIe1aTh OCO3HAHHBIN BBIOOP, ApryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
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3a pELICHHUE;

OILICHUBATh IPUOOPETEHHBIN OIIBIT;

CIoco0CTBOBaTh (DOPMUPOBAHUIO M TMPOSIBICHUIO IMUPOKOW SPYIUIIMU B
pa3HbIX 00JaCTSIX 3HAHWM, TMOCTOSHHO TOBBINIATH CBOM OOpa3oBaTEIbHBIM U
KyJbTYPHBIN YPOBEHB;

2) CAMOKOHMPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTUBBI B JEATEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB IIEISIM;

BIIQJICTh HaBBIKAMHU  IIO3HABATEIIBHOW  pe(IeKCMM Kak  OCO3HAHMUS
COBEpIIAEMbIX JICMCTBUM U MBICIUTENBHBIX TMPOIECCOB, HX pE3yJbTaTOB U
OCHOBAHHM; WCIIOJI30BaTh MPUEMBI pedICKCUU NIl OIEHKH CHUTYaIllH, BbIOOpa
BEPHOI'O PEILICHHUS;

YMETh OIICHWBATh PUCKH W CBOCBPEMCHHO NPUHHUMATH PEIICHHUS MO HX
CHUKEHHIO;

OpUHUMATh MOTHBBI M apryMEHTBI JPYTUX IMpHU aHalM3€e pPe3yJbTaTOB
JEATEIIbHOCTH;

3) npunamue ceosn u opy2ux:

IpPUHUMATh Ce0sl, MIOHUMAas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

OpUHUMATh MOTHBBI M apryMEHTBhl JIPYTUX TPH aHaIM3€ pe3yJIbTaTOB
JEATEIIbHOCTH;

MpU3HABATh CBOE MPaBO U MPaBO APYrUX Ha OIMIUOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIUHU APYTOro YeIOBEKA.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3yabTaThl ocBoeHHst mporpammbel COO mo Ouonoruum Ha
0a30BOM YpOBHE BKJIIOUAIOT crienuduyeckue 1t yueOHoro npeamera «buonoruspy
Hay4yHbI€ 3HAHUSA, YMEHUS U CHOCOObI NEHCTBUN MO OCBOEHHUIO, HHTEPIIPETALUN U
npeoOpa3oBaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHUIO HOBOIO 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3jMUYHBIX y4E€OHBIX CUTYallUsX, a TAKXKE B PEaJIbHbIX
KU3HEHHBIX CUTYallUsX, CBA3aHHbIX C Ouosorueid. B mporpamme mnpenmMerHbie
pe3yabTaThl MPEICTaBICHbI 10 TOJaM 00yUYeHHsI.

10 KJIACC

[IpeameTHbIe pe3yibTaThl OCBOEHUs Y4eOHOro mnpeamera «buonorus»
JOJKHBI OTPaXKaTh:

1) chopMupOBaHHOCTh 3HAHHMKA O MECTE W POJH OHOJOTMH B CHUCTEME
HAy4YHOTO 3HAHMS €CTECTBEHHBIX HayK, B (OPMUPOBAHMM COBPEMEHHOMN
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpAa U HAYYHOIO MHPOBO33PEHHUS; O BKJIAE
pOCCHIICKUX M 3apyOeXHBIX y4€HBIX-OMOJIOrOB B pa3BUTHE OHOJIOTHH;
(GYHKIIMOHATBLHON IPaMOTHOCTH Y€JIOBEKa JIJIsl pEIIeHMsI )KU3HEHHBIX 33]1a4;

2) yMEHHE pacKpbIBaTh COAEpKaHUE OMOJIOTMUECKUX TEPMUHOB U MOHSATHUI:
KU3Hb, KJETKa, OpraHu3M; MeTadoyin3M (OOMEH BEIIeCTB U NpeBpalleHHE
DHEPrUM), TOMEOCTa3 (CaMOpEryysilus), YpOBHEBAsT OpraHU3alsl KUBBIX CUCTEM,
CaMOBOCIPOU3BEACHHE (PENPOIYKLHS), HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U
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pa3BUTHE;

3) yMeHue wu3iarath OHOJOTMYECKHE TEOpUH (KJICTOYHAS, XPOMOCOMHas,
MyTallMOHHAs, IEHTpaJibHasg JOrMa MOJIEKYJIApHON Ouonorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBuiioBa) u y4yeHus (o meHTpax MHOTooOpasus u
MIPOUCXOXKJIEHUS KyJIbTypHbIX pacteHuit H. M. BaBunoBa), onpeaenstb rpaHuIlbl
WX IPUMEHUMOCTH K KMBBIM CHCTEMAaM;

4) ymeHue BIaJIeTh METOJIaMU HAyYHOTO TIO3HAHMS B OMOJIOTHH: HAOIIOCHUE
U ONHUCAHUE KUBBIX CHCTEM, MPOIIECCOB W SIBJICHUM; OpraHu3alisi U MPOBEICHUE
OMOJIOTUYECKOr0 AKCIIEPUMEHTA, BBIIBUKEHUE TUIIOTE3bI; BBISIBICHUE 3aBUCUMOCTHU
MEXIY WCCICAYEMbIMH BEIMUYMHAMH, OOBSICHEHUE IMOIYYEHHBIX pE3yIbTaToB,
WCIIOJIb30BAHHBIX HAYYHBIX TMOHSATUN, TEOPUIl U 3aKOHOB;, YMEHUE JI€JaTh BBIBOIBI
Ha OCHOBAHUH MOJYYECHHBIX PE3YyJIbTaTOB,;

5) yMeH#ME BBIICISTH CYIIECTBCHHBIC TTPH3HAKH BUPYCOB, KJIECTOK MPOKAPHOT
U DYKapUOT, OJHOKIETOYHBIX U MHOTOKJIETOYHBIX OPraHW3MOB; OCOOEHHOCTH
MPOIIECCOB: OOMEHAa BEIECTB M MPEBPAICHUSI SHEPTUU B KIETKE, (DOTOCHHTE3A,
IJIACTUYECKOTO W DHEPreTHYeckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meko3a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHUS, WHIUBHUIYAJIbHOIO PpAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

6) yMeHHWE TPUMEHSTh TOJy4YCHHbIE 3HAHUS Uil OOBSCHEHUS
OMOJOTUYECKUX TPOLIECCOB U SIBICHUM, JIJISI IPUHATHUS MPAKTUYECKUX PEIICHUN B
MOBCEIHEBHON KU3HU C 1EJbI0 0OecrneueHus: 0€30MacHOCTH CBOEro 370pOBbSl U
3I0POBbS OKPYXKAIOUIUX JIFOJIeH, COOJIIOJCHUSI HOPM TPAaMOTHOTO TOBEJCHUS B
OKpY’Karolied MPUPOJHON cpeje; MOHMMAaHUE HEOOXOJMMOCTH MCIOJIb30BaHUS
JIOCTUXKEHUM COBPEMEHHOW OHWOJIOTMM U OMOTEXHOJOTUM ISl paldOHAIBLHOIO
MPUPOJIOTIOB30BAHUS;

7) yMeHHe pemaTh 3JEMEHTapHble TEHETHYECKHE 3aJayd Ha MOHO- U
TUTHOPUHOE CKpEIIMBaHUE, CIICTUICHHOE HACIeOBAaHUE; COCTaBIIATh CXEMbI
MOHOTUOPHUIHOTO CKpPEIIUBAHUS JUIsl TIPeICcKa3aHusl HACJIeIOBaHUS MPU3HAKOB Y
OpPraHU3MOB;

8) yMeHue BBHITIOJIHATD J1a0OpPaTOPHBIE U MPAKTUYECKUE pabOThI, COOTIOAATh
npaBuia npu paboTe ¢ ydeOHBIM U Ta00paTOPHBIM 000PYAOBaHUEM;

9) yMeHHe KPUTHYECKH OIICHMBATh U HHTEPIPETUPOBATH HHGOPMAIIHIO
OMOJIOTUYECKOTO  COJEP)KAaHMSI, BKIIOYAIONIYI0 TICEBIOHAYYHBIC 3HAHHUS U3
paznmuuHbix ucTOYHMKOB (CMMU, HaydHO-TIOMYJIpHBIE MaTepualibl); ITUYECKUE
aCIeKThl COBPEMEHHBIX UCCIICIOBAaHUN B OMOJIOTUU, MEIUIIMHE, OMOTEXHOJIOTUH;

10) ymeHue co3maBaTh COOCTBEHHBIC MHCHMEHHBIC U YCTHBIC COOOIICHHUS,
000011as1 6MOJIOTHYECKYI0 UH(GOPMAIIUIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

11 KJIACC

[IpeameTHbIC pe3ynbTaThl OCBOEHUS Yy4eOHOro mpeamera «buomorus
JIOJDKHBI OTPaXKaTh:

1) chopMUPOBAHHOCTh 3HAHWKA O MECTE M POJIM OHWOJOTHH B CHCTEME
HAyYHOTO 3HAHWS €CTECTBEHHBIX HAyK, B (OpMUpPOBaHUM COBPEMEHHOM
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€CTECTBEHHO-HAYYHOW KApTUHBI MHUPA W HAYYHOTO MHUPOBO33PEHUS;, O BKJIAJC
pOCCHICKUX M 3apyOeXKHBbIX YYEHBIX-OMOJIOrOB B pa3BUTUE OHOJIOTHH;
(GyHKIHMOHATIBLHOM TPaMOTHOCTH YeJIOBEKa JIJIsl PellieHUs )KU3HEHHBIX 3a]1a4;

2) yMeHHUE pacKpbIBaTh COJIepKaHUE OUOIOTHYECKUX TEPMUHOB U MOHSATUM:
BU/I, TIONYJISALNS, T€HO(MOH, IBOJIOLMS, ABMXKYIIUE CUIBI ((PaKTOPHI) HBOJIOINUH,
MPUCTIOCOOJICHHOCTh OPraHu3MOB, BHUJI000pa30BaHUE, SKOJOTHYECKUE (PaKTOPHI,
HPKOCUCTEMA, TMPOAYUEHTbI, KOHCYMEHTBI, PEAYyUEHThl, UEeNu MUTaHus,
AKOJIOTHYECKas pamua, OMoreoleHos, onocdepa;

3) yMmeHHe wu3laratb OMOJIOTUYECKHE TEOPUH (SBONIOIHOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHsS DBOIIOIMH), 3aKOHBI W 3aKOHOMEPHOCTU
(3apoapieBoro cxoactsa K. M. bapa, uepenoBaHus TJIaBHBIX HalpaBiICHUN M
nyteit sBomonuu A. H. CeBeprioBa, yuenus o ouochepe B. WM. Bepnaackoro),
OTIPEEISITh TPAHUIIBI UX TTPUMEHUMOCTH K )KHBBIM CHCTEMaM;

4) yMeHHe BIaJICTh METOaMH HAyYHOTO TIO3HAHKS B OMOJIOTHUH: HAOIOACHUE
U OIHCaHWE >KUBBIX CHCTEM, IIPOIECCOB U SBIICHWN; OpraHU3alis U MPOBEICHUE
OMOJIOTMYECKOr0 IKCIIEPUMEHTA, BBIJIBUKEHHUE THIIOTE3bI; BBISIBICHUE 3aBUCUMOCTU
MEXKIy HCCIEAYEMbIMU BEIUYMHAMHU, OOBSICHEHHE TOJNYUYEHHBIX PE3yJIbTaToOB,
MCIOJIb30BAaHHBIX HAYYHBIX MOHSITHHA, TEOPUN M 3aKOHOB; YMEHHUE JIEJIaTh BBHIBOIbI
HA OCHOBAHUM MOJTYYEHHBIX PE3yJIbTATOB;

5) ymMeHue BBIACNATH CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OMOJOTUYECKHUX
OOBEKTOB: BHJOB, TMONMYJANHA, TPOAYIEHTOB, KOHCYMEHTOB, PpPEIYIICHTOB,
OMOTEOIIEHO30B M JKOCHUCTEM; OCOOEHHOCTH TMPOIECCOB: HACIEACTBECHHOMN
M3MEHYUBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpPraHMU3MOB, JEHCTBUS SKOJOTHUYECKHX (DAaKTOPOB Ha OPTraHMU3MBI, MEpeHoca
BCIIECTB W TIOTOKA DJHEPTMH B DKOCHCTEMax, AHTPOMOTCHHBIX HW3MEHEHUH B
HPKOCUCTEMAx CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

6) yMeHHWEe TPUMEHSTh TOJyYCHHbIE 3HAHUS Uil OOBSICHEHUS
OMOJOTUYECKUX TIPOLIECCOB U SIBICHHM, JJISI IPUHATHUS MPAKTUYECKUX PEIICHUN B
MOBCEIHEBHOM JKM3HM C LENbI0 Oo0ecredeHns 0e30MacHOCTH CBOETO 3J0POBbs U
3JI0POBbsSI OKPY>KAIOIIUX JIFOJIeH, COOJIIOIEHUS HOPM TPaMOTHOTO TIOBEICHUS B
OKpYXalolel NPUPOJAHOU Cpele; MOHMMaHUuE HEOOXOIUMOCTH HCIIOIb30BAHMUS
JOCTHXKEHUM COBPEMEHHOM OMOJIOTHY I PAIMOHAIIBHOTO MPUPOIOTIONB30BAHMS;

7) yMeHHE peliaTh 3JCMCHTapHbIC OWOJIOTMYECKHE 3aJadyM, COCTaBJIAThH
CXEMBbI NIEPEHOCA BEILIECTB U SHEPTUM B dKOCHUCTEMAaX (1IeMU MUTaHUS);

8) yMeHue BBITIOJIHATH JIAOOpATOPHBIC U MPaKTUYEeCKue paboThl, COOII0IaTh
npaBuJia Mpy padboTe ¢ y4eOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

9) yMeHHME KPHUTHYCCKH OIICHMBATh M HMHTEPIPETHPOBATH HH(DOPMAIIHIO
OMOJIOTHYECKOTO  COJIEP)KAHUS, BKIIOYAIONIYI0 T[ICEBJOHAYYHBIE 3HAHUS W3
Pa3IMYHBIX MCTOYHHUKOB (CMU, HAYYHO-TIOIYJIIPHBIE Martepualbl);
paccMaTpuBaTh  TJI00ATbHBIE  JKOJOTHYECKHE MPOOJEMBI  COBPEMEHHOCTH,
(dbopMHpPOBATH 1O OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIUIO;

10) ymeHue co3maBaTh COOCTBEHHBIC MUCHMEHHBIC W YCTHBIE COOOIICHHS,
00001ast 6MOIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
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UCIT0JI30BaTh MOHATUIHBIN anmapaT OMOJOTUH.
5. COAEP’KAHUE YYEBHOI'O IIPE/IMETA

10 KUIIACC
1 4 B Hexe110, Bcero 34 4, u3 HuUX 1 4 — pe3epBHOE BpeMs

Tema 1. buosiorus kak Hayka (2 4)

buonorus kak Hayka. CBs3b OMOJIOTHHU C OOLIECTBEHHBIMU, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocopueit, STUKON, SCTETUKON U MPaBOM.
Ponb Ouonoruu B (HOpPMUPOBAHMM COBPEMEHHOM HAy4yHOU KapTHUHBI MHpA.
Cucrema OMOJIOTMUECKUX HaYK.

Metoapl TO3HAHMA SKUBOM TNpUPOAbl  (HAONIOJEHUE, HKCIEPUMEHT,
ONKCaHue, U3MEpeHHe, Kilaccuukalus, MOJEIMPOBAHUE, CTATUCTUYECKAs
00paboTKa JIaHHBIX).

JleMmoHcTpanuun:

llopmpempur: 4. JapBuH, I. Menpens, H. K. Konbuos,
Jx. Yorcon u ®@. Kpuxk.

Tabauywl u cxemwl: «MeTOJIbI MO3HAHUS )KHUBOU MPUPOJIBI».

JlabopaTopHble U IpaKTHYECKHE PadOThI:

IIpakmuueckas paboma Ne 1. «Vcnonb3oBaHUE Pa3IUYHBIX METOJIOB IMPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. ’Kusble cuctembl M X opranuzanus (1 4)

Xusble cucrembl (OMOCHCTEMBI) KakK MpeIMET H3y4yeHUs OUOJIOTHH.
OTanyme KUBBIX CUCTEM OT HEOPTaHUYECKON TPUPO/IBI.

CpoiictBa OuocucteM U UX pa3HooOpaswe. YPOBHU OpraHu3aluu
OMOCHCTEM:  MOJICKYJSIDHBIM,  KJICTOYHBIM,  TKaHEBBIA,  OpPraHU3MCHHBIN,
MONYJISIITUOHHO-BUIOBOM, SKOCUCTEMHBIN (OMOTCOIICHOTHICCKHI ), OnOoCchepHBIM.

JleMmoHcTpanuu:

Tabauywvl u cxemvi: «OCHOBHBIE TIPU3HAKH KU3HUY, « YPOBHHU OpPTraHU3AIUU
YKABOW MPUPOIBD».

Obopyodosanue: moaenb moJiekyibsl JITHK.

Tema 3. Xumnuyeckuii cocTaB U CTPOEeHHUE KJIeTKH (8 4)

XUMHUYECKAN COCTaB KJIECTKH. XUMHYECKHE DIIEMEHTBI: MaKpO-3JIEMEHTHI,
MHKPO3JIEMEHTHI. Bosia 1 MUHEpalibHBIE BEILIECTBA.

OyHKIMM BOABI W MHHEPAIBHBIX BEIIECTB B kieTke. Ilogaep:kanue
OCMOTHYECKOT0 OanaHca.

benku. CocraB u ctpoeHue 0enkoB. AMUHOKUCIOTH — MOHOMEPHI OEJIKOB.
HezaMeHnmble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCJIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YETBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. buonornyeckue
byHKIIUN OEIKOB.

depmeHTsl — Ouosiormueckue Katanmmzatopel. CrtpoeHuwe (depmeHTa:
aKTUBHBIM IIeHTp, cyOcTpatHas crneuuduunoctb. KodepmeHntsl. BuTamuHbl.
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OTnuynst pepMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYrneBoasl: MOHOCaXapu/ bl (TII0KO03a, pr003a U 1e30KCpr003a), Aucaxapubl
(caxapo3a, JlaKTO3a) M HOJMcaxapuabl (Kpaxmall, TIJIMKOT€H, LEJUIHII03a).
Bbuonornueckue GpyHKIMM yriIeBOAOB.

Jlununel: Tpurnuuepuasl, Gocomunuasl, crepouasl. ['mapodunsHo-
rusipooOHble  cBoiicTBa. buonornueckue ¢Qynkumn gunuaoB. CpaBHeHUe
YIJ€BOJIOB, OEIKOB U JUIMHUI0B KaK HCTOUHUKOB SHEPTHUH.

Hyxnennoseie xucnorsl: JIHK wu PHK. Hykmeotmasr — MoOHOMEpEI
HyKJIeMHOBBIX KucnoT. Ctpoenne u pynkuuu JIHK. Crpoenne u ¢ynkmuu PHK.
Bunet PHK. AT®: ctpoenue u GpyHKImn.

[uronormss — Hayka o kierke. Kierounas teopus — npumep
B3aUMOJICUCTBUS UCH U (PaKTOB B HAYYHOM MMO3HAHUK. MeTObl U3YUEHUS KIIETKH.

Knerka kak menoctHas >xuBas cucrema. OOImMe NTpPU3HAKH KIIETOK:
3aMKHyTasi Hapy>kHas MeMmOpana, monekyibl JIHK kak renermueckuil ammapar,
CUCTEMa CUHTE3a Oeka.

Tunbl KieTOK: »yKapuoTHueckas M MpokapuoTuueckas. OCcOOEHHOCTH
CTpPOEHMsI MpoKapuoTHueckoil kierku. Knetounas crenka Oaxtepuil. CtpoeHue
DYKapUOTHYECKON KIETKM. OCHOBHBIE OTJIMYHSL PACTUTEIIBHOW, >KUBOTHOM H
IrpUOHOM KJIETKHU.

IToBEpXHOCTHBIE CTPYKTYPBI KIETOK — KJIETOYHAsA CTEHKA, ITIMKOKAIUKC, UX
¢ynkuuu. [nazmarnueckas memOpana, e€ cBoiicTBa U PyHkIMU. LluTomnasma u eé
opranouisl. OnHoMemOpanHbie opranounbl kietku: JIIC, ammapat ['ombmxw,
IM30COMBIL.  [10yaBTOHOMHBIE OpPraHOWIbl KIIETKH: MHUTOXOHIPHUH, IIIACTUIBI.
[IpoucxoxkneHue MUTOXOHApHM © Tactuia. Bunel minactun. HememOpanHbie

OpTraHOUJbl KJIETKU: PUOOCOMBI, KJICTOUHBIM IIEHTP, LEHTPUOJIM, PECHUYKH,
KryTUKU. OYHKIUM OPraHOUIOB KJIETKU. BritroueHus.
SAnqpo  —  perymsTOopHBIA  LEHTP  KIETKHU. Crpoenue  spa:

sfepHast 000104Ka, KapuoIuIa3mMa, XpOMaTHH, SIPHIIIKO. XPOMOCOMBI.

TpaHCHOpT BELIECTB B KIIETKE.

JlemoHcTpanuu:

Ilopmpemuwi: A. Jleenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos,
Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®panxinn, K. M. bap.

Juaepammer: «PacnpeneneHue XHUMHUYECKMX JJEMEHTOB B  HEXKHBOU
npupojie», «PacnpeneneHne XuMUIECKUX DJIEMEHTOB B )KUBOU MPUPOIE.

Tabnuyvt u cxemwi: «lleproguueckass TabauIa XUMUUYECKUX DJIEMEHTOBY,
«CTpoeHue MoJeKyibl BoJb», «buocunres 6enkay, « CTpOCHHE MOJICKYJIBI OCIKay,
«Ctpoenue ¢pepmenta», «HykmennoBsie kuciotel. [JHK», «CtpoeHue mosekyibl
ATDy», «CtpoeHne 3yKapuOTUUECKON KIETKW», «CTpOCHUE KUBOTHOM KIIETKW»,
«CTpoeHue pacTUTENbHOU KIeTKH», «CTpoeHue MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue sqipa KIEeTKn», « Y IeBOAb, «JIMIuab.

Obopyodosanue: CBETOBOM MHUKPOCKON, OOOpYAOBAaHHWE I MPOBEACHUS
HAOIOICHUM, W3MEPEeHM, HKCICPUMEHTOB; MHUKPOIpPENapaThl PaCTUTEIHHBIX,
YKUBOTHBIX U OaKTEPUAITBHBIX KIIETOK.

JlabopaTopHble M mpaKkTHYecKHe padoThbI:
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Jlabopamopnas paboma Ne 1. «/3ydeHue KaTalUTHYECKOW aKTUBHOCTU
(dbepMeHTOB (Ha MpUMepe aMuiIa3bl WK KaTanasbl).

Jlabopamopnas paboma Ne 2. «V3ydyeHue CTpOEHHUS KIETOK pPAaCTEHUH,
YKUBOTHBIX M OakTepuil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHICAHUEY.

Tema 4. ) KusHenesTeJIbHOCTb KJIeTKH (6 1)

OOMeH BelecTB, WM METab0IU3M. ACCUMMIIAINS (TUTAaCTUYECKUIT 0OMEH) U

JTACCUMUIISIINS (3HEepreTuYecKui 0oOMEH) —
JIBE CTOPOHBI €IMHOrO TMporecca Meradonu3Ma. Ponb 3aKOHOB COXPaHEHUS
BCIIECTB u DHEPTUHU B TOHUMaHUHU MeTabonu3ma.

Tuner oOMeHa BemiecTB: aBTOTPOGHEBIN U TeTepoTpodHbiii. Pons pepmenToB B
OOMEHE BEILIECTB U MPEBPAIIEHUN SHEPTHH B KIIETKE.

®ortocunte3. CBeroBas u TeMHOBasg (a3bl (QoTrocuHTE3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCHMHTE3A ISl KUZHU
Ha 3emiie. Biausinue ycnoBuil cpeapl Ha (DOTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUI

XeMocHHTe3. XEMOCHHTE3UpyoIre OakTepu. 3HaU€HUE XEMOCHHTE3a AJIs
YKU3HH Ha 3emie.

OHepreTuueckuii  oOMEH B KIeTKe.  PacmiemieHne — BeIIECTB,
BBIJICTICHUE u AKKyMYJIHPOBaHUE SHEPIUu B KIIETKE. Oranbl
sHepreTuyeckoro oobmena. ['mukonu3. bpoxxkenune u ero Buawl. Kuciopoanoe
OKHUCJIEHHE, WM KJIeTouHoe abixaHue. OxucautenbHoe (ochopuirpoBaHue.
D (HEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

Peakun  matpuunoro cunHte3a. ['eHernueckas wuHpopmamms u  JIHK.
Peanmzanmst reHetnueckol uH(poOpManuMu B KIETKe. ['€HETMYeCKWd KOI M €ro
coricTBa. Tpanckpunuusi — marpuunblii cuate3 PHK. Tpancnsinuss — OuocunTes
Oenmka. Oramnbl TpaHcasaiuu. KomupoBanwe amuHOKHCIOT. Ponb pubocoMm B
OnocuHTe3€e OeKa.

Heknerounsie ¢hopmbl KU3HU — BHUPYCHL. VcTOpus OTKpHITHS BHUPYCOB
(A.H. HBanoBckuit). OCOOEHHOCTH CTPOCHHS M >KU3HEHHBIM IHUKJI BHPYCOB.
bakrepuodaru. bonesnu pacreHuid, XKUBOTHBIX U UEJIOBEKA, BHI3HIBAEMbIC
BUpycamu. Bupyc nummyHno-aeduiura yenoseka (BUY) — Bo3oymutens CITN/a.
OOpatHast ~ TpaHCKpHUIIIIMA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JICBaHUM.

JdeMoHcTpauu:

Ilopmpemuwi: H. K. Konbuos, . 1. UBanosckuii, K. A. Tumupsses.

Tabnuyvr u cxemol: «Tunel nutanus», «Metabomuzm», «MHUTOXOHIAPUSY,
«HepreTudyeckuii oomen», «Ximopormiacty, «Potocuntes», «Crpoenue JJHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupyce», «bakrepuodarn», «CTpoeHHE U IKM3HEHHBI LMK BHpyca
CIINa, 6axtepuodara», «Permkanus JHK.

Obopyoosanue: monenu-anrumkanuu «Yasoenue JIHK u tpanckpumnimsy,
«buocunTes 6enkay, «CTpoeHHe KIETKNY; MoJieib cTpykTypsl JTHK.

Tema 5. Pa3MHoOKeHNEe 1 MHAMBHUAYAJbHOE Pa3BUTHE OPraHU3MOB (5 4)
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KneTounslii 1Ky, WM JKW3HEHHBIM LUK Kietku. WHTepdaza m MuTO3.
[Ipouieccrl, mpotekaromume B uHTepdaze. Perumkanus — peakiuss MaTpUYHOTO
cuareza JIHK. Ctpoenne xpomocomM. XpOMOCOMHBIM HabOp — KapUOTHIL
JIMTIIOM THBI u TraruIONTHBIN XPOMOCOMHBIE HaOOPBI. XpomaTusl.
[{uTONOrMYecCKEe OCHOBBI  Pa3MHOKEHUS M  HMHIWBHUAYAJIbHOTO  Pa3BUTHS
OpraHU3MOB.

Jenenue kietku — Muto3. Ctagun mMurtosa. [Ipoueccsl, mpoucxoasire Ha
Pa3HbIX CTAAUIX MUTO3a. BHOTOrMYEeCKui CMBICT MUTO3A.

[Tporpammupyemasi TuGesb KJIESTKA — aromTo3.

DopMBI pa3MHOKEHUSI OPTAaHU3MOB: OecCIiooe u moJioBoe. Bumbl 6ecmosioro
Pa3MHOKECHUS: JICIICHUE HAJIBOE, MMOYKOBAHUE
OJIHO- W MHOTOKJIETOUHBIX, CIIOPOOOpa3OBaHUE, BETETATUBHOE pPa3MHOKEHUE.
HckyccTBEHHOE KIIOHUPOBAHNE OPTraHU3MOB, €TI0 3HAUYCHUE JJIS1 CEJICKIIHH.

[TonoBoe pa3MHOKEHHUE, €70 OTIUYHS OT OECIIOJIOTO.

Meiio3. Cragun meitosza. IIpoueccsl, npoucxoAsume Ha CTaausax Meno3a.
[loBenenne xpomocoM B Meio3e. Kpoccunrosep. buonormueckuii cMmbici U
3HAYEHHUE MEHO03a.

['amerorenes — mporecc 00pa3oBaHUs TOJOBBIX KIETOK Y >KUBOTHBIX.
[TonoBeie >kene3bl: CeMEHHUKU W SUYHUKU. OOpa3oBaHUE M PA3BUTHUE IOJIOBBIX
KJIETOK — TaMeT (CrepMaTo30u/l, SHIEKIeTKa) — CIEePMATOreHe3 M OOTeHEs.
OcoOeHHOCTH CTPOEHHUSA SMIEKIETOK M CHepMaro30uI0oB. OII0J0TBOPEHHE.
[lapTeHorenes.

NunuBuayanbHoe pa3BuTHE (OHTOT€HE3). OMOpPHUOHAIBHOE Pa3BUTHE
(amMOpuorenes). Jrtarbl SMOPHOHATIBLHOTO PA3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:
npoOJieHue, racTpyisiuus, opraHoreHne3. IloctamOpuoHanbHOe pa3BUTHE. THUIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpAMOE, HempsMoe (IMYMHOYHOE). BnusHue
Cpellbl Ha pa3BUTHE OPTraHU3MOB; (PAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOICTBa.

Poct u pazButne pacrennii. OHTOr€HE3 I[BETKOBOTO PACTEHUSA: CTPOEHUE
CEMEHH, CTA/INM PA3BUTHSI.

JlemoHcTpanuu:

Tabnuyvr u cxemvl: «Dopmvl pasmMHONCEHUs. Op2anHuzmosy, «/leotinoe
ONnI1000mMEOpeHUe y UYBEMKOBbIX pacmenutiy, «Becemamuenoe pazmnooicenue
pacmenutiy, «/lenenue kremku Oaxkmepuily, «CmpoeHue nolo8bIX KIEMOKY,
«Cmpoenue xpomocomvly, «Knemounwviti yuxny, «Penauxayus [JHK», «Mumo3sy,
«Metios», «IIpsamoe u nenpamoe passumuey, «I amemozcenes y MAeKONUMarowux u
yenogekay, « OCHOBHble CMAOUU OHMO2EHE3AY.

Obopyoosanue:  Mukpockon,  muxkponpenapamuvl  «Cnepmamo3ouovl
maekonumarouje2oy, «Auyexiemrka miekonumarouje2oy, «Kapuokunes 6 kiemkax
KOpewKa JIyKa», MAcHUMHAsL MOOelb-annaukayus «/lenenue Kiemxuy, Mooeisb
J[HK, mooenv memaghaznoii Xxpomocomboi.

JlaGopaTopHble 1 NpaKTUHYeCKHE PadoThI:

Jlabopamopnasa paboma Ne 3. «HabmoneHne MUTO3a B KIETKaX KOHYMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpENapaTax.
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Jlabopamoprnasa paboma Ne 4. «VI3ydeHue CTpOEHUS TOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENapaTax».
Tema 6. HacsieACTBEHHOCTh M H3MEHYHUBOCTH OPraHu3MoB (8 4)

[Ipenmer u 3agaunm reHeTuku. Mcropusi pa3BUTHS TeHETUKU. Poib
UTOJIOTMM U SMOPHOJIOTUM B CTAHOBJICHUM TE€HETUKHU. BKiaj poccuickux u
3apyOeXHbIX  Y4EHBIX B pa3BUTHE  T€HETUKU.  MeToAbl  T€HETHKH
(ruOpHUIOIOTrHYECKHUH, IUTOT€HETUYECKUH, MOJIEKYJISIPHO-TE€HETUYECKHU ).
OCHOBHBIE TEHETUYECKHE MOHATHUS. ['eHeTnueckass CUMMBOJIMKA, UCIOJIb3yeMas B
CXEeMax CKpElIMBaHUM.

3aKOHOMEPHOCTH HaclieIOBaHUSI MPU3HAKOB, yCTaHOBIIEHHbIE ['. Menaenem.
MoHorubpuHoe CKpeluMBaHWe. 3aKOH €IUHOOOpa3usi THOPUIIOB IEPBOTO
nokoyicHusA. IIpaBuno JOMHUHUpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unioresa ynctotel ramer. [lonHOE ¥ HEMOHOE TOMUHUPOBAHUE.

JluruObpuaHoe  CKpeliMBaHWe. 3aKOH  HE3aBUCHMOIO  HacjelIO0BaHUs
npu3HakoB.  lluToreHeTnueckne  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUSI.
AHanu3upyomee cKkpeupanue. cnoap30BaHne aHAIM3UPYIOLIETO CKPEIIBaHUS
JUTSI OTIPEICIICHUSI TEHOTHIA OCOOH.

CuemienHoe HacienoBanue npusHakoB. Pa6ora T. Moprana 1o
CLEIUICHHOMY HACJIEJOBaHUIO I'eHOB. HapylieHue cueruieHus reHOB B pe3yJibTaTe
KPOCCUHIOBEpA.

XpOMOCOMHas1 TEOpHsI HACJIEICTBEHHOCTH. | 'eHeTUUeCKue KapThl.

I'enetuka nona. XpoMOCOMHOE ONpeAEICHUE Moja. AyTOCOMBI U TTOJOBBIE
XpoMocOoMBbI. ['oMorameTrHsle W reTeporaMeTHble opraHu3Mbl. HacnegoBaHue
MPU3HAKOB, CLIETUIEHHBIX C MOJIOM.

N3MeHUnBOCTb. Bugpr M3MEHYHUBOCTH: HEHACJIEACTBCHHAs u
HaclieCTBEHHas. Ponp  cpeapl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.
XapakTepucTuka MOAU(PUKAITMOHHON W3MEHYMBOCTU. BapuanuoHHBI psag u
BapuanmoHHass kpuBas. Hopma peakuum npusHaka. KonudecTBeHHbIE U
KaueCTBEHHbIC TPHU3HAKKM U WX HOopMa peakiuu. CBoiicTBa MOIUDPHUKAITMOHHON
V3MEHUYHUBOCTH.

HacnenactBennasi, wiM reHOTHUNUYECKas, W3MEHUYUBOCTb. KoMOuHaTHBHAS
U3MEHYMBOCTh. Meio3 M TOJIOBOM TMporecCc — OCHOBAa KOMOWHATHBHOU
U3MEHUYMBOCTU. MyTalrmoHHasi U3BMEeHUMBOCTh. Kitaccudukanust MmyTaiuii: TeHHbIE,
XPOMOCOMHBIC, TeHOMHBIC. YacToTa 1 MpUYHHBI MyTaluii. MyTareHHbie (GaKkTOpHI.
3aKOH TOMOJIOTMYECKHUX PSAZIOB B HacleACTBEHHOM n3menunBoct H. M. BaBuiosa.

BuesnepHas HacIeACTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka yenmoBeka. Kapumotun uyenoBeka. OCHOBHBIE METOJIbI T€HETHUKHU
YyeJIOBEKa: TeHeaIOTHUYCCKUM, ONTM3HEIOBEIN, IIUTOTCHETHYCCKUM, OMOXUMUYCCKUH,
MOJICKYJISIPHO-T€HETUUECKH. CoBpemMeHHOe ONPEEICHUE TE€HOTHIIA:
MOJJHOT€HOMHOE CE€KBEHUPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T1{P-anamm3a. HacmencTtBennnsie 3a00JjieBaHUS 4YeJIOBEKAa: TEHHBIC OOJIC3HHU,
OOJIE3HN C HACJEACTBEHHOM MPEIPacloiOKEHHOCThIO, XPOMOCOMHBIC OO0JIE3HHU.
Comartnueckue u reHepaTtuBHble MyTanuu. CTBONOBBIE KJIETKHU. [IpuHIUIIBI
3I0POBOTO 00pa3a KU3HH, TUATHOCTHKH, TPOPIIAKTUKH U JICUCHUS TeHETUYECKUX
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O0one3Held. MenUKO-TEeHETUYECKOE KOHCYJIbTUPOBAHHE. 3HAYEHHUE MEAMIIMHCKON
IeHETHKHU B MPEAOTBPAILICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHUN YEIOBEKa.

JdeMoHcTpanuu:

Ilopmpemuwi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Uersepukos, H. B.
Tumodeen-Pecosckuii, H. V1. BaBuios.

Tabnruyvr  u  cxemwvl:  «MOHOTHMOPUAHOE  CKpELIMBAaHUE U  €r0
LHATOIE€HETUYECKAasT OCHOBa», «3aKOH pACIICIUIEHUS U €ro LHUTOr€HEeTHYeCKas
OCHOBa», «3aKOH YHCTOTHI  TameT», «JlurubpumHoe  CKpelrMBaHHE,
«uTomornyeckue OCHOBBI JTUTUOPUIHOTO CKpELUBAHUIY, «Meio3»,
«B3auMoznencTBue ajIeNbHBIX T'€HOB», «l'€eHeTHMYecKkne KapThl pacTeHUH,
KUBOTHBIX U 4EJIOBEKa», «l'eHeTuka mosia», «3aKOHOMEPHOCTH HACIEIOBaHUS,
CUEIUICHHOTO ¢ mnoJiom», «KapuoTumbl uyenmoBeka © KUBOTHBIX», «Buubl
U3MEHYUBOCTHY, «MoaudukanuonHas W3MEHUYUMBOCTHY, «HacnmemoBanue pesyc-
daktopay, «I'eHeTrka rpymnim KpoBu», « MyTarimoHHas U3AMEHUYHUBOCTHY.

Obopyoosanue: Mojenu-anmvkaum «MOHOTHOPUTHOE CKpEIMBAHUE,
«Hemonmunoe nmomuHupoBaHuey, «JurubpunHoe ckpemmBanue», «llepexpéct
XpOMOCOMY»; MHKPOCKOI M MHKporpenapar «Jpozoduna» (Hopma, MyTanuu
(GbopMBI KPBUIBEB M OKPACKH Telia); Tepbapuii «['opox moceBHOM».

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

Jlabopamopnasa paboma Ne 5. «VI3ydeHue pe3ynbTaTOB MOHOTUOPUIHOTO U
JUTUOPUAHOTO CKPEUIMBAHUS Y AP030(PHIIbl Ha TOTOBBIX MUKPOTMpEIapaTaxy.

Jlabopamopnass  paboma Ne 6. «M3ydenue  wmoaudpuKarmoOHHON
M3MEHUYMBOCTH, IOCTPOCHUE BAPUALIMOHHOTO PsiJIa U BAPUALMOHHON KPUBOW.

Jlabopamopnas paboma Ne 7. « AHanu3 MyTalui y 1po30(Uiibl Ha TOTOBBIX
MHKpOIpEenapaTax».

llpakxmuuecxkas paboma Ne 2. «CocTaBlieHHME W aHaJIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cesiekuust opranu3mon. OCHOBBI OMOTeXHOJI0THH (3 4)

Cenekuys Kak Hayka M IIpoLECC. 3apOKJICHUE CEJIEKIIMU U JOMECTUKALIHS.
Yuenue H.UW. BaBunoBa o0 1eHTpax MNPOUCXOXKIACHUS U MHOrooOpasus
KyJbTYPHBIX pacTeHUW. LIEHTpbl MPOMCXOXKIECHMSI AOMAIIHUX XUBOTHBIX. CopT,
II0pPOJIa, IITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MacCOBBIi U HHANBUAYATbHBINA OTOOPHI B
CEJICKIMU PACTEHH M JKMBOTHBIX. OLEHKa 3KcTepbepa. BIM3KOpOoaCTBEHHOE
ckpeniuBanue — HHOpuAMHT. Ywucras nuHus. CKpeuMBaHUWE YUCTBHIX JIMHUU.
['erepo3uc, unu rubpuanas cuiia. HeposcTBeHHOE CKpeluBaHe — ayTOPUINHT.
Otnanénnas rubpummzanuss u e€ ycrnexu. VCKycCTBEHHBIM MyTareHes u
MOJIYyYCHUE TIOJNUIUIOUAOB. JIOCTHKEHUSA CEJIEKIMH PACTEHUH, >XUBOTHBIX U
MHKPOOPTraHU3MOB.

buoTtexHoMOrMs Kak OTpaciib NMPOU3BOACTBA. ['€HHAs HWH)KEHEpHS. OTalbl
co3ganusi pexomoOuHantHod JIHK wu TtpaHcrennsix opranusmoB. Kierounas
nHxeHepus. Kietounsle KyJbTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTEHUM.
KIiloHHpoBaHME BBICOKONIPONYKTUBHBIX CEJINBCKOXO3AMCTBEHHBIX OPTraHU3MOB.
Okojoruueckue U dtudeckue  mpobimembl. MO —  re”eruuecku
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MOAU(DUITUPOBAHHBIC OPTAHU3MBI.

JdeMoHcTpanuu:

llopmpemwi: H. . Basunos, U. B. Muuypun, I'. [I. Kapneyenko, M. @.
HBaHOB.

Tabnuywt u cxemwvi: Kapta «LIeHTpBl TPOUCXOXKACHUS U MHOTOOOpa3uUs
KYJbTYPHBIX pacTeHui», «Ilopoapl AOMAIIHUX KUBOTHBIX», «CopTa KyIbTYpPHBIX
pacrenuit», «Otnanénnas rudpuauzanus», «PaboTel akagemuka M. @. VBaHoBay,
«[Tomuammonaus», «OOBEKTHI OHOTEXHONOTHHY, «KIeTouHBIE KyJIbTYpHl U
KJIIOHUPOBaHUEY, « KOHCTpYyHpOBAHUE M IEPEHOC TEHOB, XPOMOCOM.

Obopyodosanue. MyJSDKH IJIOJIOB M KOPHEIUIOAOB JUKUX (QOpM H
KyJbTYPHBIX COPTOB pacTeHuil; repoapuil « CenbCKOX035IIICTBEHHBIE PACTEHUS.

JlabopaTopHble U IpaKTHYECKHE PA0OTHI:

Ikckypcuss «OCHOBHBIE METOJbI M JOCTHXKEHUSA CEJIIEKIMU PACTEHUU U
YKHUBOTHBIX (Ha CEJIEKIHOHHYIO CTaHIUIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATEILHBIM ~ Yy4aCTOK, B TEIUIMYHOE XO34MCTBO, J1TaOOPATOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

11 KJIACC
1 4 B Hee110, Bcero 34 4, U3 HUX 2 4 — pe3epBHOE BpeMs

Tema 1. DBosrouronHas: ouosorus (9 4)

[Ipennochulkn BO3HUKHOBEHHUS 3BOJIOIMOHHOW TEOPUH. IBOJIOLUHUOHHAS
Teopust U €€ MecTo B OMOJIOTHHU. BiusiHue >BOJIOIMOHHON TEOPUU HA PA3BUTHE
OMOJIOTHY U APYTUX HAYK.

CBugerensctBa »BOMOUMM. [laneoHTOIOrMYECKHE: MOCIEA0BATEILHOCTD
MOSIBJICHUS BHUJIOB B MMAJICOHTOJIOTMYECKOW JICTOMMCH, TEPEXOHbIEe (OPMBI.
buoreorpaduyeckue: cxoncTBo U paznuuue payH u Ghjaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJCTBA W Pa3IMuds SMOPHOHOB pa3HbIX BHJIOB
MO3BOHOUYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, AHAJIIOTMYHbBIE,
pPYAMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJIEICTBEHHOCTH W OCHOBHBIX METAa0OJIMUECKUX MyTeH y BcCex
OpraHU3MOB.

OpomonnonHas teopus Y. [lapuna. IIpeanocpulku BO3HUKHOBEHMS
JapBUHM3MA. JIBIDKYIIME CHJIBI DBOJIIOIMM BHUJIOB 10 JlapBuHY (M30BITOYHOE
pa3MHOKEHUE MPU OTPAHUUECHHOCTH PECYpPCOB, HEOMpeleNEHHAsT W3MEHUYHUBOCTD,
O6opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Bomtonnn (CTI) U €€ OCHOBHBIE MOJOKEHUSI.

MuxkposBosonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrokymue cuiibl ((hakTOphI) SBOJIOIMK BUIOB B TpUpojae. MyTalliOHHBIHN
mpoiecc ¥ KOMOWHATHBHAs W3MEHYMBOCTH. [lOMymsSIMOHHBIE BOJHBI U Apeid
reHoB. V301Ut 1 MUTpalus.

EctecTBeHHBIII OTOOp — HampaBisAOMUNA  (PakTop 3BOOHUH. DOpMBI
€CTECTBEHHOT0 0TOOpA.

[Ipucnoco6IeHHOCTh OPraHKW3MOB Kak pe3yJibTaT 3BoJitoluu. [Ipumepsr
NPUCTIOCOOJIEHUI y OpraHu3MOB. ApoMOp(O3bl U UANO-aJaANTAI|H.
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Bun wu BumooOpazoBanme. Kputepun Buma. OcHOBHbIE  (HOpMBI
BUJI000pa30BaHus: reorpaduueckoe, IKOJIOrH4ecKoe.

MakposBomorusi. @DopMbl  3BOJIONMUM:  (UIETHYECKAsl, JTUBEPreHTHAs,
KOHBEpreHTHas, mapasuienbHas. HeoOpatuMocTh 3BOMTIOIUY.

[IpoucxoxieHre oT HECEUUAIIM3UPOBAaHHBIX NIpeaKkoB. [Iporpeccupyromas
crienuanu3anusa. AIanTUBHAS paJnalysl.

JdeMoHcTpanuu:

llopmpemuwi: K. Jlunnen, XK. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabnuyer u cxemwvl: «Pa3BuTHE OpraHUYECKOro MHpa Ha 3emiey,

«3apoAbIi TO3BOHOYHBIX JKMBOTHBIX», «ApxeonTepukc», «Dopmbl O60prOBI 3a
cylecTBoBaHue», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB paCTEHUID,
«MHoroobpasue  mopoa  KUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHnHas
U3MEHYHUBOCTHY;
«Apomopdo3ss», «Manoanantamum», «O0mas nereuepanusy, «BUXKyIIHE CHIIbI
sBosouny, «Kapra-cxema mapmpyra myremectsus Y. Jlapsuna», «boprba 3a
cyuiectBoBanue»,  «lIpucnocobseHHocts  opraHusmoBy»,  «I'eorpaduueckoe
BUJI000pa30BaHue», « IKOJIOTHUECKOE BUA000PA30BaHUEY.

Obopyoosanue: KOJUIEKIMSI HACEKOMBIX C Pa3JIMYHBIMU TUIIAMHU OKPACKU;
HAOOp IUIOAOB M CeMsH; KosuieKuus «[Ipumepbl 3aluTHBIX HTPUCIIOCOOTICHUM Y
KUBOTHBIX»; MOJielb «OCHOBHBIE HaIpPaBICHUS 3BOJIIOLMH»; 0O0BEMHAs MOJEIb
«CTpO€eHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpapuueckas kapra wMupa; KoeKIus «DOpMbI COXPaHHOCTH
MCKOIAE€MBbIX KUBOTHBIX U pacTeHui»; MOJIEITb-
anmmkanusa — «llepekpéct  Xxpomocom»; BlaxHble mpenaparbl  «Pa3Butue
HacekoMoroy», «Pa3Buthe nArymku»; Mukponpenapar «Jllpo3zoduna» (HOpMa,
MyTaluu bopMbI KpBLIbEB U OKpacku
TeJa).

JlaGopaTopHblie 1 NpaKTHYeCKHE padoThI:

Jlabopamopnasa paboma Ne 1. «CpaBHeHHE BUIOB MO MOP(HOIOTHIECKOMY
KPUTEPUIO».

Jlabopamopnas paboma Ne 2. «Onucanue mpUCIOCOOJICHHOCTH OpraHu3Ma
Y €€ OTHOCUTEIBHOTO XapaKkTepay.

Tema 2. Bo3HuKHOBeHHE M pa3BuTHE KU3HHU HA 3emute (9 4)

JloHay4HbIE MPEICTABICHUS O 3apOXKICHUM >KW3HU. HayuHble rumnoressl
BO3HUKHOBEHHUS J>KM3HM Ha 3emye: abWoreHe3 W TMaHCIepMHUsa. XUMHUYECKas
ABOIOIMS. AOHUOTEHHBIN CHUHTE3 OPTaHWYECKUX BEIIECTB W3 HEOPTaHUYECKUX.
OKCNEpUMEHTANBHOE MOJITBEPKIACHUE XUMUYECKON 3BOJIIONMKU. HavanbHble 3Tamnbl
ounonorumueckort sBomooruu. ['unoresa PHK-mupa. ®opmupoBanne meOpaHHBIX
CTPYKTYp U BO3HHUKHOBEHHME MPOTOKJIECTKU. [IepBble KIETKM W HUX JBOJIOLMS.
DopMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPTAHU3MOB.

PazButne xu3Hu Ha 3emuie mo 3pam M nepuomaM. Karapxeil. Apxeickas u
npoTepo3oiickas dpbl. Ilaneo3olickas spa u €€ mepuoibl: KEeMOPUHCKUH,
OPAOBUKCKHUH, CHITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.
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Me3o301cKas 3pa U e€ IEpUObl: TPUACOBBINA, FOPCKUH, METOBOM.

KaliHo3olickas »9pa u €€ mnepuoApl: TNaJCOreHOBBIM, HEOTCHOBBIN,
aAHTPOIIOT€HOBBIN.

XapakTepuCTUKA KIMMAaTa U I'eOJIOTUYECKUX MponeccoB. OCHOBHBIE ATallbI
ABOJIIOLIUM PACTUTEIBHOIO W JKUBOTHOIO Mupa. ApoMop(o3bl y pacTeHUH U
KUBOTHBIX. [TosIBIIEHME, pacBET U BBIMUPAHUE TPYIIII )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYecKoro MHpa Kak OTpaxkeHue 3BOONUH. OCHOBHBIE
CUCTEMATUYECKHE IPYIIIBI OPTaHU3MOB.

DBOJIOLHS YeTOBEKa. AHTPOIIOJIOTUs KaK Hayka. Pa3BuUTHe npescTaBiieHun
O NPOUCXOXKIEHUU dYesloBeka. Meroabl M3yuyeHus aHTponoreHnesa. CxonactBa u
pa3nuyMs 4eJI0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MTOJIOKEHUE YETTOBEKA.

JBuwxymue  cunbl  (aktopel)  aHTpomoreHe3a.  HacnencTBeHHas
U3MEHYMBOCTh UM  €CTECTBEHHBbIM o0TOOp. OOmecTBeHHbI 00pa3 KHU3HHU,
W3TrOTOBIICHHE OPYIAUH TpyZAa, MBILUICHUE, PEYb.

OCHOBHBIE CTaJMM ¥ BETBU HBOJIFOLIUYU YEJIOBEKA: aBCTPAJIONUTEKH, YemoBeK
yMenbld, YemoBek npsaMoxoasmui, YemoBek HeaHIEpTAIbCKHM, YenoBek
pazymHblidi. Haxonku HCKOmaeMbIX OCTaTKOB, BpeMsi CYLIECTBOBAaHHS, 001acTb
pacrnpocTpaHeHus, 00bEM IOJIOBHOIO MO3ra, 00pa3 )KU3HU, OPYAUSL.

Yenoeueckue pacbl. OcCHOBHbIE OOJBIIME  pachl:  €BPOIEOMIHAsA
(eBpa3miickasi), = HErpo-aBCTpaJioMJHas  (PKBaTOpUalbHAas),  MOHIOJOUJIHAS
(a3maTcko-aMepuKaHckas).  UepTbl  MPUCHOCOOJIEHHOCTH  MpEACTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBHAM CYIIECTBOBAaHMs. EIMHCTBO 4YEIIOBEYECKHX pac.
Kputuka pacusma.

JemoHcTpanuu:
llopmpemuwr: ®@. Penn, JI. Ilactep, A. M. Onapun, C. Munnep, I'. FOpu, Y.
apBuH.

Tabnuyvr u cxemvr: «Bo3aukHoBeHHUe COJHEUYHOM CHCTEMEBI», «Pa3Buthe
opraHuuyeckoro wmupa», «PactutenpHas kierka», <OKuUBOTHas  KJIETKay,
«IIpokapuoTtnueckasi kietka», «COBpPEMEHHAs CHCTEMA OPraHUYECKOr0 MHPay,
«CpaBHEHHE aHATOMHUYECKUX YEPT CTPOCHUS YeNOBEKa W YeJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa  MAJICOHTOJIOTMYECKMX  HAXOAOK  IPEIKOB
COBPEMEHHOIO 4eJIOBEKa», «/lpeBHenmme moan», «lpeBHue moan», «llepsbie
COBPEMEHHBIE JTIOAN», «HeT0BEeUYEeCKHE pachh».

Obopyodosanue: MYJISIKA «IIpoucxoxaeHue YEJIOBEKa (OroCTHBI
aBCTPAJIONIUTEKA, TUTEKAHTPOIA, HEaHAEPTasblla, KPOMaHbOHIIA); CIENKUA WU
n300payKeHMsI KAMEHHBIX OpYIMH MEPBOOBITHOTO YEIOBEKa (KAMHHU-UOIIIEPHI, pyOua,
cKkpeOja); TeoXpOHOJOruYecKass Talnuia; KoJuleKius «®PopMbl COXpaHHOCTU
HCKOMAaeMbIX )KUBOTHBIX U PACTCHUIN.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Ipakmuueckas paboma Ne I. «3ydyeHne UCKOMaeMbIX OCTATKOB PaCTEHHI
Y KUBOTHBIX B KOJUIEKIIUSIX).

IKcKypcus «OBoNIOLUSA OpraHu4YeCKOT0 MHpa Ha 3emie»
(B €CTECTBEHHO-HAYYHBI MM KPAEBETUECKUA MY3€i).

Tema 3. Opranusmbl U OKpy:kaas cpeaa (5 4)
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OKoJIoTHsl KaK Hayka. 3ajaud M pa3fensl  3KOJOTHH. MeTozsl
HKOJIOTHYECKUX HCCIEAOBAHUM. DKOJIOTUYECKOE MHUPOBO33PEHHE COBPEMEHHOTO
YeJIoBeKa.

Cpenpl oOuTaHus OpraHU3MOB: BOJHAs, Ha3€MHO-BO3AYIIHAs, MOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Okonornueckue (¢daktopel. Kiaccubukamus >5KOJIOTHYECKUX (HAKTOPOB:
abnotnyeckue, OWMOTHYECKHE U AaHTPOIOTreHHble. JleHCTBUE HKOIOTHYECKUX
(GhaKTOpOB Ha OPTAHU3MBI.

Abunotndeckue (HaKkTOphl: CBET, TEMIEpaTypa, BIaKHOCTh. DoToneprnoau3M.
[IpucnocoOnenust OpraHU3MOB K  JEHCTBUI0O  aOMOTHYECKUX  (HaKTOPOB.
buosornueckne puTMsl.

bunorngeckue (bakTophI. Bunger OMOTHYECKUX B3aMMOJICCTBUM:
KOHKYPEHIMS, XUIIHUYECTBO, cUMOMO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyajlu3M, KOMMEHCAIU3M (KBApTHUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M,
HeUTpaiu3M. 3HaueHHEe OMOTHYECKUX B3aUMOJEHCTBUN [UJISl CYIIECTBOBAHUS
OpraHU3MOB B IMPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XAPAKTEPUCTUKU mnomysiuuu. (OCHOBHBIE TOKa3aTeIn
MOMYJISIIIUN: YUCIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[MHaMuka 4uCcI€HHOCTH MOMYJISIIUNA U €€ PeryJisiusl.

JdemoHcTpanuu:

llopmpemuwi: A. T'ymbonbar, K. ®@. Pynwe, 3. ['ekkerns.

Tabauyer u cxemwr: kapta «IIpupoganbie 30HB 3emiin», «Cpeabl 0OUTaHUS
Opranu3moBy», «@otonepuoausm», «llomynsauum», «3aKOHOMEPHOCTH poOCTa
YUCJIEHHOCTU MONYJSAUUNA UHPY30puu-TyPenbkny, «Iluiesbie nenm.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlabopamopnas paboma Ne 3. «Mopdonoruueckue 0COOCHHOCTH PaCTCHUI
13 pa3HbIX MECT OOUTAHUS.

Jlabopamopnaa paboma Ne 4. «BnusHue cBeTa Ha POCT U pPa3BUTHE
YEPEHKOB KOJIEYCa».

Ilpakmuuecxkasa paboma Ne 2. «I[loacu€T TUIOTHOCTH TMOMYJISIIMN pPa3sHBIX
BUJIOB PaCTCHUI.

Tema 4. CooOurecTBa M 3K0JI0rHYecKre CUCTEeMBbI (9 4)

Coo0miecTBO opraHu3mMoB — OuoneHo3. CTpyKTypsl OHOIIEHO3a: BHIOBa,
MPOCTPAaHCTBEeHHAs, Tpodudueckas (mumieBas). Buabl-momuHanTtel. CBsizu B
OHOIIEHO3E.

Dxosiornyeckue cucrembl (dkocuctemsbl). llonstue o0 »skocucTeme u
ouoreonieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYLIEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK 3HEPTHUU B HKOCUCTEME.
Tpoduueckne (muILEBbIE) YPOBHU HKOCUCTEMBI. [lMilieBble LMW W CETH.
OcCHOBHBIE TOKa3aTeIu HKOCUCTEMBbI: OMoMmacca, MNPOAYKIHUS. DKOJIOTMYECKHE
nupamMubl: TPOAYKUHUH, YHMCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCHCTEM:
YCTOWYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKIEecCHs.

[IpupoaHbIe 3KOCHCTEMBI. DKOCHUCTEMBI 03€pP U PEK. DKOCUCTEMA XBOMHOIO
WJIM [IAPOKOJIMCTBEHHOTO JIECA.
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AHTpPONOTEHHBIE ~ IKOCHCTEMBI.  ATPO3KOCHUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X039MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak ¢akTop yCTOMYMBOCTH 3KocucTteM. CoxpaHeHHe
OMOJIOTUYECKOT0 pazHooOpasus Ha 3emie.

VYyenue B.U. Bepnaackoro o 6uocdepe. I'panuiipl, coctaB U CTpyKTypa
ouocheprl. Kuoe BemectBo u ero QpyHkiuu. OcoOeHHOCTH OHochepbl Kak
rI100aJIbHOM 3KOCHCTEMBbl. JlMHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
onocdepe.

KpyroBopoTsl BemecTs 1 OMOre0OXUMHUYECKHE UKIIbI AJIEMEHTOB (YyIJIepoa,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIITH.

YemoBeuectBo B Owochepe 3emmn. AHTPONOTCHHBIE W3MEHEHHUS B
ouocdepe. ['modanbHbIE SKOIOTHYECKUE TTPOOTIEMBI.

CocyiiecTBoBaHue MIPUPOIBI 151 YEJIOBEYECTBA. Coxpanenue
O6ropa3zHoo0Opasusi Kak OCHOBa ycToHunBoCcTH Onocdepsl. OCHOBA pallMOHATBLHOTO
yOpaBJIEHUS NPUPOAHBIMU pECypcaMud U HUX UCIHOIb30BaHUE. JlOCTHXKEHUS
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdemoHcTpanuu:

Llopmpemeur: A. Ix. Tencim, B. H. Cykaués, B. 1. BepHanckwuii.

Tabauywbr u cxemwr: «llumesbie menm», «bUOIIEHO3: COCTaB U CTPYKTYypay,
«[Ipupomanbie coobmiectBa», «llemu mnuTaHUs», «IKOJIOTHMUECKasl MHpPaAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HMIHMPOKOJIUCTBEHHOTO Jiecay, «IKOCUCTEMA
XBOMHOrO  Jieca», «buoneHo3  Bomgoéma»,  «ArpoueHos», «lIpumepHbie
aHTPOIIOTC€HHBIC BO3CHCTBUS Ha IPUPOAY», «BaxHelne HCTOYHUKY 3arps3HEHUS
BO3/lyXa U TPYHTOBBIX BOn», «IlouBa — BakHeHIIas cocTaBisomas ouochepb»,
«®aktoppl  gerpaganuu  nouB»,  «llapHukoBblid  3PdexT»,  «DakTOpbI
PaAMOaKTUBHOIO 3arpsi3HeHus Ouocheprl», «OOmEas cTpykTypa Ouochepb,
«Pacmipoctpanenue ku3HH B Ouocdepe», «O30HOBBIM dkpaH Ouocheps,
«KpyroBopot yrieposa B 6uochepe», «kKpyroBopoT a3ora B mpupoie».

Obopyoosanue. monenb-aniuMkainus « Tunuaneie OUOIEHO3bD); repOapuit
«PacturtenbHbIe COOOIIECTBAY; KOJUICKINHN «broleHo3», «BpenuTenn BaKHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYpP»; TepObapud U KOJJICKIIMM PACTCHUU W
YKUBOTHBIX, MPUHAJJICKAIINE K Pa3HbIM 3KOJIOTMYECKHM TpPYIIIIaM OJHOTO BHIA,
Kpachas kaura P®, nzo0pakeHusi OXpaHsIeMbIX BUJIOB PACTCHUIA U )KUBOTHBIX.
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6. TEMATUYECKOE IINTAHUPOBAHHUE YYEBHOI'O ITPEJIMETA «bHOJIOI' U51»

10 KJTACC
1 4 B Hexe110, Bcero 34 4, 1 4 — pe3sepBHoe BpeMsi
Tembl ypokoB OcHoOBHOe coaepxkaHue Ilnanupyembie BUABI y4eOHOH
1 KOJINYEeCTBO YaCOB AeATeTbHOCTH 00YYAIOLIUXCS
TEMA 1. BUOJIOT'MA KAK HAVKA (2 u)
1. buoaorus kak Hayka (1 | buonorus kak Hayka. CBs3u OMOJIOTHU C PackpeiBath conepkanue TEPMUHOB U IIOHATHI:
q) OOIIECTBEHHBIMH, TEXHUUECKUMHU U IPYTUMU Hay4HOE MUPOBO33PECHUE, HAYYHAsl KAPTHUHA
€CTECTBEHHbIMHU HayKaMu, (puiocoduel, penuruei, | Mupa, HayuHblil METO/I, TUIIOTE3a, TEOPHUS,
ATHKOM, 3CTETUKOM U npaBoM. Posb Ononoruu B METO/IbI UCCIIEIOBAHHUS.
(OopMHpPOBaHUU COBPEMEHHON HAYYHOU KapTHHBI | XapaKTepU30BaTh OMOJIOTHIO KaK HAyKy, €€
mupa. CucreMa OMOJIOTHYECKUX HayK. MECTO Y POJIb CPEIIN APYTUX ECTECTBEHHBIX HAYK.
JlemoHncTpanum: [lepeuncnars pazaenbl OMOJIOTUH B
Iopmpemuwi: Y. Japeun, I'. Mengens, H. K. COOTBETCTBHUU C OOBEKTAMU U3yUCHHUSI.
Kosbuos, [Ix. Yorcon u @. Kpuk. Ha3biBaTh BakHeiIIME OTpaciii OMOJIOTHYECKHUX
Tabnuywvl u cxemot: «MeTOIBI TTIO3HAHUS YKUBOU 3HAHUU U 3a/1a9M, CTOSIINE Iepe]T Onooruei
MIPUPOJIBD) XXI B.
2. MeToabl no3HAHUS MeTob1 O3HAHMS )KUBOM NpUpobl (HabmoaeHue, | PackpbiBaTh cofepxaHie TEPMUHOB U IOHATHU:
*KnuBoil mpupoasl (1 4) DKCIIEPUMEHT, ONMCAHUE, U3MEPEHUE, HAY4YHBIA METOM, METObI UCCIEAOBAHUS.
KJaccuukanus, MoieIMpoBaHuE, CTaTUCTHYECKas | XapaKTepU30BaTh OCHOBHBIE METO/IbI IO3HAHUS
00paboTKa TaHHBIX). KUBOM PUPOJIbI: HAONIOICHHUE, SKCIIEPUMEHT,
JleMoHCcTpanum: onucaHue, U3MepeHune, Kiaccupukaius,
Tabauywl u cxemol: «MeTOIbI TO3HAHUS )KUBOU MOJIEJIMPOBaHMUE, CTATUCTUYECKAsI 00paboTKa
IPUPOJIBI». JAHHBIX.
JlaGopaTopHble U NpaKTUYEeCKHEe PadoThI:




Tembl ypokos
U KOJIMYECTBO YacoB

OcHoOBHOe coaepxkaHue

Il1anupyemblie BUABI y4eOHOH
AeATeJTbHOCTH 00YYAK0LIUXCS

Ilpakmuueckas paboma Ne 1. «Vcnionb3oBaHue
Pa3TUYHBIX METOJIOB MIPH U3YUICHHUH
OMOJIOTMYECKUX 0OBEKTOBY

TEMA 2. )KUBBIE CUCTEMbBI 1 UX OPTAHU3ALIMA (1 1)

3. buosornueckue
CHCTEMBbI, POLECCHI U UX
usyudenue (1 4)

Xusble cucteMbl (OMOCUCTEMBI) KaK MIPEIMET
u3ydeHus 6uonoruu. OTanune KUBBIX CUCTEM OT
HEOPraHWYECKON PUPOJIBI.

CaoiicTBa OMOCUCTEM U UX pazHOOOpa3ue. Y pOBHU
OpraHu3aly OMOCHUCTEM: MOJIEKYJIIPHBIM,
KJIETOYHBINM, TKAHEBBINA, OPraHU3MEHHBIH,
NOMYJSIIUOHHO-BUA0BOM, IKOCUCTEMHBIN (O1O-
reOLICHOTUYECKHI ), OMOC(EpHBI.
JlemoHncTpanum:

Tabnuysl u cxemovl: «OCHOBHBIEC TPU3HAKU KUZHN,
«YpOBHH OpraHU3aluy )KUBOU MPUPOIBI».
Obopyoosanue: moaens Monekynsl JJHK

PackpsiBaTh coziep:xaHue TEpMUHOB U OHATHM:
cUCTeMa, OMOJIOrHYecKasi CHCTEMA, 3JIEMEHTbI
CUCTEMBI, CTPYKTYpa OMOCHCTEMBI, CBOMCTBA
KUBBIX CCTEM, OOMEH BEIIECTB, PA3MHOKEHUE,
pOCT, pa3BUTHUE, HACIIEICTBEHHOCTb,
U3MEHUYMBOCTb, PA3APaKUMOCTBh,
JHEPro3aBUCUMOCTh, YDPOBHHU OpraHU3aluu
XKU3HU (OHoCcHUCTEM).

XapakTepu3oBaTh MPUHIUIIBI OPraHU3aALNT
OMOCHUCTEM: OTKPBITOCTb, BHICOKAs
YHOPSIIOYEHHOCTD, CAMOPETYJISALIMS,
UEPAPXUYHOCTb.

[IepeuncnsaTe yHUBEpCAIBHBIE CBOMCTBA KUBOTO:
€MHCTBO XMMHUYECKOTO COCTaBa,
pa3ApaKUMOCThb, IBHKEHUE, TOMEOCTA3, POCT U
pa3BUTHE, HACIIEACTBEHHOCTh, N3MEHYUBOCTD,
ABOJIIOLIMSA (IPUCTIOCOOJIEHNE K U3MEHSIOINUMCS
YCIIOBHSIM).
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Tembl ypokos

H KOJIN4Y€CTBO YacoB

OcHoOBHOe coaepxkaHue

Il1anupyemblie BUABI y4eOHOH
AeATeJTbHOCTH 00YYAK0LIUXCS

[IpuBOIUTH MpUMEPHI OMOCHUCTEM PAa3HOTO
YPOBHS OpTraHU3allUi U CPAaBHUBATH MPOSBICHUS
CBOMCTB >KMBOI'O Ha Pa3HBIX YPOBHSX.
XapakTepu30BaTh OCHOBHBIC MIPOIIECCHI,
IPOTEKAOIIMEe B OMOCHUCTEMaX: OOMEH BEIIECTB 1
IpeBpaleHne SHEPTUH, CAMOBOCIIPOU3BEICHNUE,
caMOpETyYJISINS, pa3BUTHE.

CoOmroath npaBuia OEpEeKHOT0 OTHOLICHUS K
YKUBOU MPUPOJE

TEMA 3. XUMHWYECKUI COCTAB 1 CTPOEHME KJIETKH (8 u)

4. XMMHUYeCKHH COCTAB
KJeTku. Boga u
MHHepaJbHbIE COJIH

(1)

XHUMHUYECKHUHN COCTaB KIETKH. XMMHUYECKHE
AJIEMEHTBI: MAKPOAJIEMEHThI, MUKPOJJIEMEHTHI.
Bopna u munepanbhbie BenecTBa. us3uko-
XAMHWYECKHUE MPOIIECCHI, MPOTEKAIOIINAE B )KUBBIX
cuctemax. OyHKIWU BOJAbl U MUHEPAITBHBIX
BeniecTB B KieTke. [lognepxanue
OCMOTHYECKOro OajaHca.

JdeMoHCcTpanuu:

Juazpammur: «PactipeienneHne XuMu4eCKUX
AJIEMEHTOB B HEXXUBOU IIPUPOACY,
«Pacnpenenenre XUMUYECKUX 3JIEMEHTOB B
JKUBOU TIPUPOJIEY.

PackpsiBaTh coziep:xaHue TEpPMUHOB U OHSATHM:
AJIEMEHTBI-OMOTEHBI, MAKPOIJIEMEHTHI,
MHUKPOIJIEMEHTBI; MUHEPAJIbHBIC BELIECTBA,
MOJIEKYJIa BOAbI KaK JUIIOJIb, BOLOPOIHBIE
CBS3U; TUAPOGUIBHBIC U THAPOGOOHBIE
BEIIIECTBA.

Jloka3bIBaTh €IMHCTBO 3JIEMEHTHOTO COCTaBa
KaK OJHO M3 CBOMCTB KMBOTO.

Pacnipenenats XuMHUUECKHE IEMEHTHI 110
rpynmnamM B 3aBUCUMOCTH OT KOJTMYECTBEHHOTO
MPEJICTABUTENILCTBA B OPraHU3ME;
XapaKTEpPU30BaTh POJIb OTJEIbHBIX JIEMEHTOB.
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Tembl ypokos
U KOJIMYECTBO YacoB

OcHoOBHOe coaepxkaHue

Il1anupyemblie BUABI y4eOHOH
AeATeJTbHOCTH 00YYAK0LIUXCS

Tabnauyvt u cxemwr: «llepuoguueckas Tabnuia

XUMHUYCCKUX IJICMCHTOB), ((CTpOGHI/Ie MOJICKYJIbI

BOJABID»

BBISBASATH CBSI3b MEXKIY COCTABOM, CTPOCHHUEM
MOJIEKYJIbl XUMHUYECKOT'O COCTMHEHUS U €r0
GYHKUUSIMU B KIIETKE

5. beaku. CocraB u
crpoenue 0eakoB (1 4)

benku. CoctaB 1 cTpoeHHe OEITKOB.
AMUWHOKHCIIOTHI — MOHOMEPHI OEJIKOB.
HezaMeHnmbie ¥ 3aMEHUMbIE aMUHOKHUCIIOTHI.
AMUHOKHUCIIOTHBIA COCTaB. Y POBHU CTPYKTYPbI
OEJIKOBOW MOJIEKYJIbI (IIEpBUYHASL, BTOPUYHAS,
TpETUYHAS U YETBEPTUUHAS CTPYKTYPA).
Xumudeckue cBoicTBa 0enkoB. buojgoruueckue
byHKIIUN OETKOB.

JlemoncTpanum:

Tabauywl u cxemol: «CTPOCHUE MOJICKYJIbI
Oenkay.

Obopyoosanue: CBETOBON MUKPOCKOTI,
MHUKpONpenapaTsl

PackpsIBaTh conep;kaHne TEPMUHOB U IIOHATHIA:
O€JIKH, MOJIMMEPBI, MOHOMEPHI, AMUHOKHUCIIOTHI,
NEeNTUAHAS CBA3b, MOJUNENTU, TEHATYPALIHS.
XapakTepu3oBaTh OEIKU KaK KJacc
OPTaHUYECKUX COCTUHEHUI;
KJIACCU(DUIIMPOBATH UX MO CTPOCHHUIO
(rnoOynsipHbIe U GUOPUILISIPHBIE OEIIKH),
NEPEeUYUCIIATh U XapaKTepU30BaTh (PyHKINUU
0enKoB

6. PepmMeHTHI —
OuoJioruyeckKme
katajau3aropsl (1 4)

depMeHTH — OMOJIOTHYECKHUE KaTaTn3aTOPHI.
Crtpoenue GpepMeHTa: aKTUBHBIN IICHTP,
cyOcTpaTHas cneruduaHocTh. KohepmeHTHI.
Buramunsl. OTiauanst epMeHTOB OT
HEOPTaHWYECKUX KaTaau3aToOPOB.
JlemoHncTpanum:

PackpriBath conep:kanue TEPMUHOB U MIOHSTHI:
(bepMeHThI, aKTUBHBIN IIEHTP, CyOCcTpaTHas
cnenuUIHOCTh, KOPEPMEHTHI, OCIIKH-
AKTUBATOPHI U OCITKU-UHTHOUTOPHI.

VYka3bIBaTh OTINYHS (PEPMEHTOB OT
HEOPraHUYECKUX KaTaJIu3aTOpPOB.
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Tembl ypokos
U KOJIMYECTBO YacoB

OcHoOBHOe coaepxkaHue

Il1anupyemblie BUABI y4eOHOH
AeATeJTbHOCTH 00YYAK0LIUXCS

Tabauywl u cxemol: «CTpoeHue PepMeHTAY.
Obopyoosanue: 000pyI0BaHUE IJIs IPOBEACHUS
HAOJIIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.
JlaGopaTopHblie M NpaKTHYeCKHe padoThI:
Jlabopamopnas paboma Ne 1. «3yuenue
KaTAIUTUYECKOM aKTUBHOCTU (PEpMEHTOB (Ha
IpUMEPE aMHJIAa3bl UIIH KaTadasbl)»

OOBACHATH POJIb (HEPMEHTOB B
(YHKITMOHUPOBAHUY YKUBBIX CHCTEM, B
IIPOMBIIIICHHOCTH, B MEJTUITNHE, B
MOBCEHEBHOM JKM3HU YeJI0BEKa

7. YraeBoabl. Jiunuasbl (1

1)

VYrieBoapl: MOHOCaXapu/bl (TIH0K03a, pubo3a u
ne30Kkcupr003a), mucaxapubl (caxaposa, JIakTo3a)
U TIoJcaxapu bl (Kpaxmall, TIIMKOTEH,

IEJUTI0NI03a). bronornueckue GyHKIMN yrieBOAOB.

Jlurunpr: TpurmMnepu b, GochoIuImIb,
crepouibl. ['uapodunbHO-rUAPOHOOHBIE
cBoiicTBa. buonornueckue GyHKIMH JTUTUIOB.
CpaBHeHUE yTJIeBOI0OB, OEJIKOB U JIMMHI0B KaK
HUCTOYHUKOB DHEPTUH.

JlemoHcTpanum:

Tabauyvt u cxemvi: «YTAEBOAB, «JIMTUIABD.
Obopyoosanue. 000pya0BaHUE JJIs1 TPOBEICHUS
HaOJII0/ICHUH, H3MEPECHHM, SKCIICPUMEHTOB.

PackpsiBaTh copiep;kaHue TEPMUHOB U TIOHATHIA:
YTIEBOAbI, MOHOCAXAPH/IbI, TUCAXAPHUIBI,
MOJIMCaxapuibl, TII0K03a, pubo3a,
Ne30Kcupr003a, caxaposa, JIakTo3a, MaJIbT03a,
HeJUTr0I03a (KiieTyaTka), Kpaxmai, TIITMKOreH;
JUTUABL, TPUTTUIEPUIBI (KUPBI, Macya),
dbochomunubl, CTEPOUIHI.

XapakTepu3oBaTh yrieBOIbI, JIUMHUIbI KaK KJIaccC
OPTaHUYECKUX COCTUHECHUN.
KnaccudunmpoBaTh yrieBobl U JIMIUABI 10
CTPOCHUIO; MEPEUUCIIATh PYHKIIMH YTIEBOIOB U
JIUTIA]IOB.

CxeMatnuecku u300pakaTb CTPOCHUE MOJIEKYIT
YTJIEBOJIOB, JIUIIUJIOB
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Tembl ypokos
U KOJIMYECTBO YacoB

OcHoOBHOe coaepxkaHue

Il1anupyemblie BUABI y4eOHOH
AeATeJTbHOCTH 00YYAK0LIUXCS

8. HykiienHoBblIe
KHCJI0Thl. AT® (1 v)

Hyxiniennossie kucnorsl: [JHK u PHK.
Hyxneotuib1 — MOHOMEPHI HYKJIEMHOBBIX
kucioT. Ctpoenue u pynkmu JTHK. Ctpoenue u
¢ynku PHK. Bunst PHK. AT®: ctpoenne u
GbyHKIHH.

JlemoHncTpanum:

Ilopmpemuwi: JIx. Yorcon, @. Kpuk, M.
Yunkuuc, P. @paHkiuH.

Tabauywl u cxemol: «HyKI€MHOBBIE KUCIIOTHI.
JAHK», «bunocunTes 6enka», «CTpoeHue
MOJIeKyJIbl ATO».

Obopyodosanue: CBETOBON MUKPOCKOTI,
MUKpoTpenapaTsl

PackpriBath conep:xkaHue TEPMUHOB U ITOHATHUM:
ne3okcuprubonykienHoBas kuciora (JIHK),
pubonyknennonas kuciota (PHK), nykneorun,
MOJIMHYKJICOTUAHAS 1IETh (MIOJUHYKIICOTH]T),
KOMILIEMeHTapHOCTh, pyHknu JJHK
(XpaHeHHE U nepeaya HaclleJICTBEHHON
unpopmarun); Buasl PHK (uadopmanmonnas,
TpaHCHOpTHAas1, pubocoMalibHas ),
ageHosuHTpudocdar (ATD), makpospruueckas
CBSI3b.

XapakTepu3upoBaTh HyKJICHHOBBIC KUCITOTHI
KaK XUMHYECKUE COCTUHECHUS U HOCUTEIH
HaCJIeICTBEHHOW MH(pOopMauu.

OtmedaTh 0COOCHHOCTH CTPOCHUS MOJIEKYIT
HykjenHoBbIX kucioT (JIHK, PHK) u AT®.
CxemaTudecku U300paxkaTh CTPOCHHE
HYKJICOTHJIOB, MOJICKYJI HyKJICHHOBBIX KHCJIOT,
ATO

9. UcTopusi U MeTObI
U3yYEeHHUS KJIETKH.
Kaerounast reopust

(1 9)

[{utonoruss — Hayka o kierke. Kiierounas
TEOpHUsI — MPUMEP B3aUMOJCHUCTBUS UJIEU U
(GakTOB B HAYYHOM MO3HAHUH. METO/IbI U3YUECHHUSI
KJIETKU.

PackpsiBaTh coziep:xaHue TEpPMUHOB U OHSATHM:
KJIETKA, [IUTOJIOTHSI; PACKPBIBATH COJIEPIKAHUE
MIOJIOKEHUN KIIETOYHOU TEOPHUH.

[IepeuncnsaTe U XxapakTepu30BaTh OCHOBHBIE
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Tembl ypokos
U KOJIMYECTBO YacoB

OcHoOBHOe coaepxkaHue

Il1anupyemblie BUABI y4eOHOH
AeATeJTbHOCTH 00YYAK0LIUXCS

JleMOHCTpanum:

llopmpemuwi: A. JleBenryk, P. I'yk, T. [lIBann, M.

Inennen, K. M. bap, P. Bupxos.
ObopyoosaHue. CBETOBON MUKPOCKOIT;
MUKpOTIpEenapaTbl paCTUTEIbHBIX, J)KUBOTHBIX U
OaKTepUaIbHBIX KIETOK

METO/Ibl U3YUECHHUS KIETKU (IPUTOTOBIICHHUE
CpE30B, OKPAILIMBAHUE, MUKPOCKOIIUPOBAHUE,
HeHTpU(yTUpOBaHKE, KyJIbTUBUPOBAHUE KIETOK
U TKaHEW).

10. Kinerka kak
IEJIOCTHAA JKUBasl
cucrema (1 1)

Krerka kak nenoctHas xxuBasi cuctema. Ooiue
MPU3HAKH KJIETOK: 3aMKHYTAasi HapyKHasi
MemOpana, Mmojiekyibl JIHK kak renernaeckuii
ammapar, cucteMa cuHTe3a 0enka. TUIbI KIETOK:
AYKApUOTUYECKAS U TPOKAPUOTHIECKAS.
Oco0EeHHOCTH CTPOEHHUS MPOKAPUOTUYECKON
kietku. Knerounas crenka 6akrepuii. CTpoeHue
AYKAPUOTUYECKOMN KJIETKH. OCHOBHBIE OTJIMYUS
pPacTUTENBHOM, )KUBOTHON 1 TPUOHOMN KIIETKH.
[ToBEpXHOCTHBIE CTPYKTYpPbI — KJIETOUHAS
CTEHKa, IMTUKOKAJUKC, UX (PYHKIIUH.
[Tna3maTuueckass MemOpaHa, €€ CBOMCTBA U

GbyHKIUH.

PackpbIBaTh copepkaHue TEPMUHOB U
HNOHSITUN: KJIETKU (9yKapuoTHYECKas,
IPOKAPUOTUYECKAs ), IJIa3MaTHYECKast
MeMOpaHa (11a3ManaemMma), TITMKOKaJINKC,
TPaHCIIOPT BeIECTB (TAaCCUBHBIN, aKTUBHBIN),
AHI0IUTO3 ((haronuTo3, MUHOLMUTO3),
DK30LMTO3, KJIIETOYHAsA CTEHKA, HYKJICOU/I.
CpaBHHBaTh MEX1y COO0H 3YKapUOTUYECKUE U
MPOKAPUOTUYECKUE KIIETKH; OTMEYATh
CXOJICTBO M pa3JInyusi B CTPOCHHUH KIIETOK
OaxkTepHil, )KUBOTHBIX, PACTEHUI U TPUOOB
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Tembl ypokos
U KOJIMYECTBO YacoB

OcHoOBHOe coaepxkaHue

Il1anupyemblie BUABI y4eOHOH
AeATeJTbHOCTH 00YYAK0LIUXCS

JleMoHCTpauM:

lopmpemuwi: A. Jleenryk, P. I'yk, T. [lIBann, M.
[Ineiinen, K. M. bap, P. Bupxos.

Tabauywl u cxemol: «CTpOCHHUE SYKAPUOTHUECKOM
KIEeTKI», «CTPOCHUE KUBOTHOM KIETKNY,
«CTpoeHue paCTUTENbHOM KIETKN», « CTpOeHUE
MPOKAPUOTUYECKOU KIETKI.

Obopyoosanue: CBETOBOW MUKPOCKOIT,
MUKpOIpenapaTbl paCTUTEIbHBIX, )KUBOTHBIX U
OaKTEepHAIbHBIX KIETOK

11. CTpoenne 3yka-
PHOTHYECKOM KJIECTKH

(14)

[uTomnnasma u e€ opranouipl. OqHOMEMOpaHHBIE
opranoubl kietku: JIIC, anmapat ['onpmxu,
nn30coMmbl. [1osryaBTOHOMHBIE OpraHOU bl
KJICTKA: MUTOXOHAPHH, TIACTUIBI.
[IpouncxoxkaeHre MUTOXOHAPUN U TIACTUA. Buabl
mactull. HememOpaHHbIe Opra-HO-U/bl KIETKH:
pUOOCOMBI, KJIIETOUHBIHN IIEHTP, IICHTPHUOJIH,
PECHUYKH, KTyTUKUA. ODYHKIIMU OPraHOUIOB
KJIETKU. Brirrouenus.

S npo — perynsaTopHbIN HEHTP KIETKHU.
Crtpoenue siipa: simepHasi 000JI0UKa,
KapuoIlUia3Ma, XpOMATHH, SAPHILIKO.
XPpOMOCOMBI.

PackpriBath conep:kaHue TEPMUHOB U MMOHATHIM:
UTOIIa3Ma, OPTaHOUbI, SHAOIJIa3MaTHYECKas
cetb (OIIC), anmapat ["onbaKu, JIU30COMBI,
BaKyO0J1b, MUTOXOH/IPUH, TIACTUIbI
(XJI0pOIIACTBI, XPOMOILIACTHI, IEHKOIIACTHI),
pUOOCOMBI, MUKPOTPYOOUKH, KJIETOYHBIN LIEHTP
(ueHTpocoma), pECHUYKH, )KT'YTUKH,
BKJIFOUEHUS, SI/IPO, sifiepHas 000JI0uKa,
KapuoIuIa3Ma, XpOMaTHH, SIIPBILIKO,
XPOMOCOMBI.

OnuceIBaTh CTPOEHUE FYKAPUOTHYECKON KIIETKH
10 M300paXKEHUSIM M Ha MUKpOIIpenaparax;
KJ1acCU(UIIMPOBATH OPTaHOU/IBI B 3aBUCUMOCTH
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Tembl ypokos
U KOJIMYECTBO YacoB

OcHoOBHOe coaepxkaHue

Il1anupyemblie BUABI y4eOHOH
AeATeJTbHOCTH 00YYAK0LIUXCS

TpaHcHOpT BEUIECTB B KIIETKE.

JleMOHCTpauM:

Ilopmpemuwi: A. Jlesenryk, P. I'yk, T. IlIBann, M.
[neiinen, K. M. bap, P. Bupxos.

Tabauywl u cxemol: «CTpOCHHUE IYKAPUOTHUECKOM
KJIETKN», « CTPOCHUE )KUBOTHOM KIIETKU,
«CTpoeHue paCTUTENbHOM KIETKN», « CTpOeHUE
MPOKAPUOTUYECKOU KIETKW», «CTpoeHueE sAapa
KIJIETKI».

Obopydosanue: CBETOBOW MUKPOCKOII,
MUKpPOTIpEnapaTbl paCTUTEIbHBIX, J)KUBOTHBIX U
OaKTEepHAIbHBIX KIETOK.

JlaGopaTopHbie U MpaKTHYECKHE PadOThI:
Jlabopamopuas paboma Ne 2. «I3yuenue
CTPOCHHUS KJIETOK PACTEHUH, )KUBOTHBIX U
OaKTepuil Moy MUKPOCKOIIOM Ha TOTOBBIX
MHUKPOIIPENapaTax v UX OMUCAHUE»

OT 0COOEHHOCTEN UX CTPOECHUS
(ogHOMEMOpaHHBIE, IByMEMOpaHHBIE,
HEMEeMOpaHHBIE); ONMUCHIBATh (DYHKITUN KaXKJI0TO
OpraHoujia B KJIETKE.

XapakTepu30oBaTh KJIETOYHOE AJIPO KaK MECTO
XpaHeHus, nepeaayuu (yABOCHUE XpOMOCOM) U
peanu3anuu (TPaHCKPUIILMS) HACIeICTBEHHOM
uHGOpPMAITUHU KIETKU.

[lepeuncnsTh U ONMCHIBATH KOMIIOHEHTHI A1Ipa U
X QyHKIUU.

CxeMatnyHO n300paxaTb CTPOECHUE
PAaCTUTENBLHOU U )KUBOTHOM KJIETKHU.

OOBICHATH OMOJIOTUYECKOE 3HAYEHUE
TPaHCIIOPTa BEIIECTB B KIIETKE.

TEMA 4. XU3HEJAESATEJIbBHOCTD KJIETKU (6 1)

12. OO6MeH BelecTB.
ITnacTuyeckuii 00OMeH.
doTocunTes.

OOMeH BelIeCTB, WA METa00IU3M.
Accumuisnust (TJIACTUYECKUNA OOMEH) U
JTUCCUMUTIATINSA (PHEPTETUIECKU 0OMEH) — JIBE

PackpsiBaTh coziepkaHnue TEPMUHOB U MIOHSATHIM:
00MEH BEIIECTB M IIPEBpaICHUE YHEPT U
(MeTaboJIM3M), aCCUMMIISIINS, TIIACTHYSCKUI
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Tembl ypokos
U KOJIMYECTBO YacoB

OcHoOBHOe coaepxkaHue

Il1anupyemblie BUABI y4eOHOH
AeATeJTbHOCTH 00YYAK0LIUXCS

XeMocuHTe3 (2 1)

CTOPOHBI €IUHOTO Tpoliecca MmeTadonu3ma. Poib
3aKOHOB COXPAHEHUS BEIIIECTBA U SHEPTUUU B
MOHMMAaHUU MeTabonu3Ma. Tunsl oOMeHa
BEILECTB: aBTOTPOPHBINA U reTepoTpoPHbIA. Poib
dbepMeHTOB B OOMEHE BEILIECTB U MPEBPAIICHUH
SHEPI'UU B KIIETKE.

dotocunTe3. CBeToBasi U TeMHOBas (ha3bl
dotocunrtesa. Peakuuu porocunTesa.
DddexTuBHOCTH GOTOCHUHTE3A. 3HAUYCHUE
dboTocunTe3a N KU3HU Ha 3emuie. Biusnue
yCJIOBUH cpefibl Ha GOTOCUHTE3 U CIIOCOOBI
MOBBIIIEHUS €70 POIYKTUBHOCTH Y KYJIbTYPHBIX
pacTEHUI.

XeMocuHTe3. XeMOCUHTE3UPYIOLIe OaKTepuu.
3HaueHHe XeMOCUHTE3a JUIsl )KU3HU Ha 3eMJie.
JlemoHncTpanum:

lopmpemuwi: K. A. Tumupsizes.

Tabnuysl u cxemol: «XJIOPOILIACTY,
«DOTOCUHTE3»

0OMeH, TUCCUMUIISIIHS, SHEPTEeTHUCCKHUN
obmen, porocuHTe3, HOTOIU3,
dbochopunupoBanme, MEPEHOCUUK MPOTOHOB,
XEMOCHHTES.

OnuceiBaTh (POTOCHHTES, TIPOIIECCHI,
NPOTEKAIOIIKE B CBETOBOW M TEMHOBOH (pasze.
BBISBISATE IPUIMHHO-CIICICTBEHHBIC CBS3H
MEXK]Ty TTOTJIOIIEHUEM COJTHEYHOH SHEePTUH
XJIOpOGUILTIOM U CHHTE30M MOJieKylT ATO.
CpaBHUBATH UCXOJIHBIC BEIIECTBA, KOHCUHBIC
IPOAYKTHI M YCIIOBUS MIPOTEKAHUS PEAKITUIA
CBETOBOU 1 TEeMHOBOH (ha3bl POTOCUHTESA.
CpaBHuBaTh (POTOCUHTE3 U XEMOCHHTE3.
OueHuBarh 3HaYeHUE POTOCUHTE3A U
XEMOCHHTE3a JIJIsl )KU3HU Ha 3eMIie.

13. DHeprernyeckuii
oomeH (1 v)

DHepreTrueckuii oOMeH B kieTke. Pacmennenue
BEIIECTB, BBIACICHUE U AKKYMYJIUPOBAHUE
SHEPI'UM B KIIETKE. DTaMbl SHEPreTUYECKOTO
obmena. I'mukonu3. bposkeHue u ero BUIbI.

PackpsiBaTh coziepxaHue TEpPMUHOB U OHSATHM:
OHEPTEeTUYECKHUIN 0OMEH, TTTUKOJIU3,
MOJIOYHOKHUCIJIOE OpOKEHUE, CTUPTOBOE
OporkeHne, OMOJOTHUeCKOe OKUCTICHHUE,
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Tembl ypokos
U KOJIMYECTBO YacoB

OcHoOBHOe coaepxkaHue

Il1anupyemblie BUABI y4eOHOH
AeATeJTbHOCTH 00YYAK0LIUXCS

KucnopoaHoe okuciieHne, Wi KJISTOYHOE
neixanue. OkuciurenbHoe GochopruInpoBaHHE.
D¢ heKTUBHOCTH SHEPTETUUECKOTO OOMEHa.
JlemoHncTpanum:

Tabauyvt u cxemvi: « TUTIBI TUTAHUS,
«Metabonuzm», « MUTOXOHIPUSI,
«DHEPreTUYECKUi 0OMEH

KJIETOYHOE JBIXaHUE, TUCCUMIIIAINS, (DEPMEHT.
XapakTepru3oBaTh 0OMEH BEIIECTB U
npeBpaleHue SHeprun (MeTadoIM3M) Kak OJTHO
UX CBOMCTB KMBOTO.

[TepeuncisaTh 0COOEHHOCTH TIACTHYECKOTO U
HHEPTreTUYECKOro 0OMEHa B KIIETKE;
yCTaHaBJINBATh B3aUMOCBSI3b MEX]1y HUMHU.
Paznuuath THIEI OOMEHa BEIECTB B KJIETKE:
aBTOTPO(MHBIN U TeTepOTPOHBII.

OnuceIBaTh ATAIbl JHEPTETUUECKOTO 0OMEHa
(MOArOTOBUTEILHBIN, OECKUCIOPOIHBIN,
KHUCJIOPOJHBIN) U CPABHUBATH UX MEXTY COOOM.
XapakTepu30BaTh PEAKIMK IIIMKOJIN3a,
OpOXKEHUS, KJICTOYHOTO JBIXaHUS; BBISBIISATh
IIPUYUHHO-CJICICTBEHHBIC CBSI3U MEXKTY
TJIMKOJIN30M, KJIETOYHBIM JBIXaHUEM U
cuHTe30M Mosiekyn ATO.

CpaBHuBaTh 3HEKTUBHOCTH OECKUCIOPOTHOTO
¥ KUCIIOPOJHOTO JTAroB

14. buocunre3 0eaka (2

4)

Peakiium maTtpuunoro cunresa. ['enernueckas

uHpopmanus u JJHK. Peanuzauus reneTuueckoin
uH(popmanuu B KieTke. ['eHeTnueckuit Kog u ero
cBOMcTBA. TpaHCKpUIIMs — MaTPUYHBIA CUHTE3

PackpsiBaTh coziepxaHue TEpPMUHOB U OHSATHM:
I€H, TCHETUYECKUMN KOJI, MATPUYHBIA CUHTE3,
TPAHCKPUIIUA, TPAHCIALNS, KOJIOH,
AHTUKOJIOH, puObOCOMa, IIEHTpaJIbHAs JOTMa
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Tembl ypokos
U KOJIMYECTBO YacoB

OcHoOBHOe coaepxkaHue

Il1anupyemblie BUABI y4eOHOH
AeATeJTbHOCTH 00YYAK0LIUXCS

PHK. Tpancasius — 6uocunTe3 0enka. ITaribl
TpaHciasuuu. KogupoBanue aMuHOKuUCHOT. Postb
pubocom B OmocuHTe3e Oerka.

JlemoHncTpanum:

Ilopmpemuwi: H. K. KonbLoB.

Tabnuyst u cxemwl: «Ctpoenue JJHK», «Ctpoenue
U (YHKIIMOHUPOBaHUE TeHa», «CUHTE3 OenKay,
«Pemmukanusa JIHK», «I'eHeTnueckuit Koay.
Obopyodosanue. MOJETU-aNTITUKAIIIN «Y IBOCHUE
JIHK u tpanckpunuus», «bruocunres oenka»

MOJIEKYJIIPHOI OMOJIOTHH.

Ornpenensite CBOMCTBA FTEHETUYECKOTO KOJA
(TpUILIIETHOCTD, OAHO3HAYHOCTb,
BBIPOKJICHHOCTh, YHUBEPCAIBHOCT,
HEIEPEKPBIBAEMOCTb, HEMPEPHIBHOCTB ).
OnuceIBaTh ATAIbl peaIn3aluu
HACJIEICTBEHHOM MH(POPMAIIUU B KIIETKE.
CpaBHUBaTh peaklMy MATPUYHOTO CUHTE3a
monekyin PHK u Genka B kineTke

15. HekJieTouHbIE
(opMbI KU3HU —
BupycsI (1 1)

Hexknerounsie GOpMbI dKU3HU — BUPYCHI.
Hctopus otkpeiTus Bupycos (/. 1.
WBanoBckuit). OCOOEHHOCTH CTPOSHUS U
YKU3HEHHBIN LUKI BUpycoB. bakrepuodaru.
boiie3nn pacteHunil, >)KUBOTHBIX U YEJIOBEKA,
BbI3bIBa€MbI€ BUpycaMmu. Bupyc
uMMyHoaeduimTa yenoseka (BMY) —
Bo30Oyautens CIINIa. OOpaTHas TpaHCKPUILKS,
peBepTaza, unrerpasa. [Ipodunakrruka
pacnpocTpaHEHHUs! BUPYCHBIX 3a00JICBaHMIA.
JleMoHCTpaum:

Topmpemuwr: J1. 1. IBaHOBCKUH.

Tabauywl u cxemvl: « Bupycoiy,

PackpsiBaTh coziep:xaHue TEpPMUHOB U OHATHM:

BUPYC, BUPYCOJIOTHSI, Kanicui, 0akrepuodar,
BUpYyC UMMYyHOedunuTa yenoseka (BUY),
OHKOTCHHBIC BUPYCHI.

XapakTepru30BaTh BUPYCHI KaK HEKJICTOYHYIO
dbopMy KU3HU; OCOOCHHOCTH CTPOCHUS U
YKU3HCHHBIN ITUKII BUPYCOB.

OnuceIBaTh KU3HEHHBIN UK BUpyCa
UMMYHOIe(pHUIMTa YeTOBEKa; pa3IndaTh Ha
pucynkax BTM (Bupyc Taba4HOM MO3aWKH),
6akrepuodar, BIY.

OOGO0CHOBBIBATH U COOJTIOIATH MEPHI

PO HUIIAKTUKY PaCTIPOCTPAHSHUS BUPYCHBIX
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Tembl ypokos
U KOJIMYECTBO YacoB

OcHoOBHOe coaepxkaHue

Il1anupyemblie BUABI y4eOHOH
AeATeJTbHOCTH 00YYAK0LIUXCS

«baxmepuoghacuy, «Cmpoenue u sxusHenHwll
yukn eupyca CIIH][a, baxkmepuogacay.
Obopyoosanue:. mooenv cmpykmypul JJHK;
MazHumuas mooenv-anniuxayus « Cmpoenue
KNemKU»

3a0oJieBaHuM (pecupaToOpHbIC, KETyI0UHO-
KHIIICUHbIe, KiIemeBou sHI1edanut, BIY-
uH}EKIHs)

TEMA 5.

PASMHOXEHUWE 1 UHAWMBUJ1Y AJIbHOE PABBUTHUE OPI"TAHU3MOB (5 u)

16. ) Ku3HeHHBIN MUK
KJIeTkH. [denenune
KJIeTKd. Muto3 (1 4)

KeTounbIi MUK, MW KU3HCHHBINA 1K KICTKU.
HNutepdaza u muto3s. [Iporeccel, mpoTekaromuye B
uHtepdasze. Perukaius — peakuus
MatpuyHoro cunre3a JIHK.

CtpoeHue XxpoMocoM. XpOMOCOMHBINA HAOOp —
KapuoTuM. JIMTUIOUIHBIN Y TaIuIOUIHBIN
XPOMOCOMHBIE HAOOpHI. XpOMAaTHIBI.
[{uTosIOrMYeCKE OCHOBBI Pa3MHOKEHUS U
WHMBUIYaJIbHOTO Pa3BUTHUSI OPTaHU3MOB.
Jlenenue kieTku — mMuto3. CTaauy MUTO3A.
[Ipoueccel, NPOUCXOASIIIME HA PA3HBIX CTAIUAX
MHUTO3a. brojornueckuii CMBICII MUTO3a.
[Iporpammupyemasi THOEIB KJIETKH — arloITo3.
JleMoHCTpaum:

Tabauywl u cxemol: « KIIETOUHBIN ITUKID,
«Pemnmukarus [JHK», «CtpoeHre XpoMOCOMBD»,

PackpriBath coqepkaHue TEPMUHOB U MIOHSITHI!
KJIETOYHBIN IIUKJI, HHTep(]a3a, periuKarms,
XpPOMOCOMA, KAPUOTHII, FaIIOUIHBIMN,
JTUTITOUIHBIM XPOMOCOMHBIN HabOp,
XpOMAaTHUIbl; MHTO3; €T0 CTaJIUu: Mpodasa,
metadasa, anadasza, Tenodasza. OnuceiBaTh
YKU3HEHHBIN LUK KJIETKH; IEPEUUCIISTh U
XapaKTEepU30BaTh NEPUObI KIIETOYHOTO IIUKIIA,
CpPaBHUBATH UX MEXIY COOOM.

OnuceIBaTh CTPOEHUE XPOMOCOM, KAPUOTUIIOB
OPTraHU3MOB, CPAaBHUBATh XPOMOCOMHBIE
HA0OpPBI KIETOK.

CpaBHUBATH CTaAUU MUTO3A.

PaznuyaTth Ha MHUKpoMnpenaparax U pucyHKax
CTaJMd MHUTO3A.

PackppiBaTh OMOJIOTHYECKUI CMBICIT MUTO3A.
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Tembl ypokos

H KOJIN4Y€CTBO YacoB

OcHoOBHOe coaepxkaHue

Il1anupyemblie BUABI y4eOHOH
AeATeJTbHOCTH 00YYAK0LIUXCS

«MuTO3»; MarHuTHasE MOJCITb-aNTITAKAIIHS
«Jlenenue knetkn»; moaenb JIHK.
ObopyoosaHue: CBETOBON MUKPOCKOIT;
MuKpornpenapar «KapnokrnHes B KJIETKax
KOpEIIIKa JIyKay.

JlaGopaTopHblie U NpakTUH4YecKue padoThbl:
Jlabopamopnas paboma Ne 3. «Habmonenue
MHUTO32a B KJIETKaX KOHYMKA KOpEIIKa JyKa Ha
rOTOBBIX MUKpOIIpENapaTax»»

17. ®opmbl
Pa3MHOKEHUsI
OPraHu3MoOB

(1)

@DopMbI pa3MHOKEHUS OPraHU3MOB: OECIOI0E U
noJyioBoe. Bupl 6€cnosioro pa3MHOKEHUS:
JIeJICHUE HaJIBOE, IOYKOBAHUE OJIHO- U
MHOTOKJIETOYHBIX, CHOPOOOpa30BaHueE,
BEreTaTUBHOE pa3MHOXKeHUE. MICKyccTBEHHOE
KJIOHHPOBAaHHWE OPraHU3MOB, €r0 3HAYEHUE 11
CEJICKIIUH.

IlonoBoe pa3MHOXKEHHUE, €0 OTINYHUSA OT
Oecronoro.

JdeMoHCcTpanuu:

Tabauywl u cxemol: «OOPMBI pA3MHOKEHUS
OpraHu3MOB», «/[BOMHOE OILUIOAOTBOPEHUE Y
LIBETKOBBIX PACTEHUI», «/leeHne KIeTKH
Oaktepuit», «BereraTUBHOE pa3MHOKEHUE

PackpsiBaTh coziep;kaHne TEPMUHOB U OHSTHIM:
pa3sMHOXXEHUE, KJIOH, TT0JIOBbIE KJIIETKU
(rameTsl), AUIIEKIIETKA, CTIEPMATO30M 1, 3UT0TA,
JeJICHUE HaJIBOE, MOUYKOBAHUE, CIIOPYIIAIINS,
dbparMeHTaIus, BereTaTUBHOE pa3MHOKEHHUE,
CEMEHHOE pa3MHOKEHHUE, OTbIJICHUE, TBOMHOE
OIJIOIOTBOPEHHE, MOJIOBBIC JKEJIE3HI,
CEMEHHMKH, SIMYHUKH, OTIJIOAOTBOPEHUE
(Hapy»HOE, BHYTpEHHEE).

XapakTepu3oBaTh OCOOCHHOCTH U 3HAYCHUE
0ecroyIoro M MOJI0BOr0 CII0OCO00B
Pa3MHOXKEHUS.

Briienars Bub1 6€COIOT0 pa3MHOKEHUS;
BBISIBJISITH B3aUMOCBSI3U MEXAYy (popMamu 1

40




Tembl ypokos
U KOJIMYECTBO YacoB

OcHoOBHOe coaepxkaHue

Il1anupyemblie BUABI y4eOHOH
AeATeJTbHOCTH 00YYAK0LIUXCS

paCTCHHﬁ>), «CTpOCHI/IC ITOJIOBBIX KJICTOK»

crioco0amMH pa3MHOXKEHHS U X OMOJIOTHYECKUM
3HAaYCHUEM.

Brnaners npuémamu BereTaTUBHOTO
Pa3MHOXKEHUS KyJIbTYPHBIX pacTeHUH (Ha
IpUMepe KOMHATHBIX).

XapakTepru30BaTh MOJOBBIE KIETKU:
AWLIEKJIETKH, CLIEPMATO30U/Ibl; BBISBIISATh
0COOEHHOCTH UX CTPOCHHUS

18. Meiio3 (1 4)

Meiios. Ctaguu meiiosa. [Ipoueccsi,
IIPOMCXOAIINE HA CTaausIX Mero3a. [loBeneHue
XpOMOCOM B Meno3e. KpoccuHroaep.
buonornueckuii CMbICIT ¥ 3HAYCHUE MEN03a.
JlemoncTpanum:

Tabnuywvl u cxemor: «Mero3».

Obopyoosanue: monens JIHK; marautHas
MOJIeb-anTuIuKaIus «JleneHue KIeTku

PackpriBath coqepkanne TEPMUHOB U MIOHSTHI:
MEN03, KOHBIOTAIHUSI XPOMOCOM, TIEPEKPECT
(KpOCCUHTOBEP) XPOMOCOM, TaMETHI.
XapakTepus3oBaTh MEH03 Kak crocod
KJIETOYHOTO JEJIE€HUS; ONHUCHIBATh MEUO03 MO
CTaJusM; CPAaBHUBATh CTAJIMU ME03a U MUTO3A.
Pa3nuuate Ha pUCyHKax cTaguu Meno3a;
pacKpbIBaTh OMOJOTUYECKOE 3HAUYECHUE MEH03a

19. O6pa3zoBanue u
pa3BUTHE MOJIOBBIX
KJIETOK.
OmionorBopenue (1 1)

["ameTorene3 — mporecc oOpazoBaHuUs MOJIOBBIX
KJIETOK y )KMBOTHBIX. [ [010BBIE 2KENE3HI:
CEMEHHUKHU U SuIHUKU. OOpa3oBaHuEe U pa3BUTHE
MOJIOBBIX KJIETOK — TaMeT (CIepMaTo30uI,

PackpsiBaTh coziepxaHue TEpPMUHOB U IIOHATHM:
raMeToreHes, CliepMaToreHes3, OOreHes,
CIIEpPMATO30U I, AaKPOCOMA, AULIEKIIETKA,
IIOJIAPHBIE TEJIBLIA.
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SAUIIEKIIETKA) — CIepPMaTOreHEe3 U OOTCHES.
Oco0eHHOCTH CTPOCHHUS STUIIEKICTOK U
cnepmMaTo30u0B. OTUI0JOTBOPEHHE.
[TapTenorenes.

JlemoHncTpanum:

Tabauywl u cxemwr: «lIpsimoe u HenpsiMOe
pa3BUTHEY, «I'aMETOTeHE3 Y MIIEKOITUTAIOIIUX U
YEJIOBEKAY.

Obopyoosanue: monens MeTada3zHOM
XPOMOCOMBI; MUKPOCKOII, MUKPOTIpEnapaThl
«CriepMaTo30uibl MJICKOTTUTAIOIIIETOY,
«SInnexneTka MIICKOIUTAOIIET 0.
JlaGopaTopHbie U MpaKTHYECKHE PadOThI:
Jlabopamopuas paboma Ne 4. «3yuenue
CTPOCHHUSI TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKPOIIpEnapaTax»

XapakTepr30BaTh 0COOCHHOCTH raMeTOreHe3a
y )KUBOTHBIX M €r0 CTAJ1H, TIOJIOBBIC KIIETKU
’KUBOTHBIX U OIUCHIBATH MPOLIECC MX PAa3BUTHSI.
CpaBHHBAThH ClIepMaTOT€HE3 U OOTEHE3.
OnwuceIBaTh OIIIOIOTBOPEHUE, OMOJIOTHYECKOE
3Ha4YeHHE OILIOAOTBOPEHHUS

20. MapuBuayaJabHOe

pa3BuTHe opranusmos (1

4)

NunuBuyanbHOe pa3BUTHE (OHTOTEHES).
DOMOpHoOHaNIbHOE pa3BUTHE (AMOPUOTEHES). DTaIbI
IMOPUOHATILHOTO Pa3BUTHUS Y MTO3BOHOUHBIX
KUBOTHBIX: TPOOJICHUE, TACTPYIISALINS,
opranorenes. [locTaMOproHaNBHOE pa3BUTHE.
Tuns! TOCT-3MOPHOHATILHOTO Pa3BUTHS: TIPSIMOE,
HernpsaMoe (JTUYMHOYHOe). BriusHue cpeabl Ha

PackpsiBaTh coziepxaHue TEpPMUHOB U OHSATHM:
OHTOTEHE3, YMOPHOTreHe3, 3UroTa, IpoOJICHHE,
6yacToMepsl, MopyJia, OJacTyna, 6J1acTOIeNb,
ractpyia, Helpyia, OpraHOTeHe3; 3apO/IbIIICBhIE
JUCTKH: DKTOJepMa, ME30/IepMa, SHTOIEPMa;
OCTAIMOPHOHAIBHOE PA3BUTHE: MPSIMOE U
HeMNpsMoe (JTUYUHOYHOE); MeTaMopdh o3,
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AeATeJTbHOCTH 00YYAK0LIUXCS

pa3BUTHE OPTaHU3MOB; (PAKTOPHI, CHOCOOHBIE
BBI3bIBaTh BPOKJIEHHBIE YPOICTBA.

Poct u pa3zButue pactenuil. OHTOreHe3
[IBETKOBOT'O PACTEHUsI: CTPOCHUE CEMEHH, CTaIUU
pa3BUTHS.

JlemoHncTpanum:

Tabauywvl u cxemvl: «OCHOBHBIE CTaIUU
OHTOreHe3ay, «lIpsiMoe 1 HenpsiMOe pa3BUTHEY,
«/1BoifHOE OIIIOOTBOPEHHUE Y IIBETKOBBIX
pacTeHui»

Meracrnopa, MUKpoCHopa, IblUIbLIEBOE 3€PHO,
CIIEPMHH, 3aPOJBILIEBBIA MEIIOK, IBOWHOE
OIUIOAOTBOPEHUE.

OnpenensTb 3Tanbl SMOPUOHATIBHOTO Pa3BUTHUS
XOpZOBBIX Ha CXEMaxX M Ipenaparax v OlKChIBATh
IIPOLIECCHI, MPOUCXOIANINE HA KAXKIOM JTale.
CpaBHMBAaTh IEPUO/IBI OHTOTEHE3A; MPSMOE U
HenpsMoe (JITYMHOYHOE) MOCTIMOPHUOHAIILHOE
pa3BUTHE, 3apPOABIIIH YEJIOBEKA U IPYTHX
XOPJIOBBIX.

OOBACHATH OMOJIOTMYECKOE 3HAUEHUE PA3BUTHS
¢ MeTaMop(0o30M; OTpULIATEIBHOE BIUSHUE AJTKO
roJisi, HHKOTUHA U IPYTUX TePATOr€HHBIX
(akTOpOB Ha pa3BUTHUE 3aPO/IbIIIA YEIOBEKA.
OnuceIBaTh MPOLIECC ABOMHOTO OIIOI0TBOPEHUS
Yy UBETKOBBIX PACTEHUU

TEMA 6. HACJIEACTBEHHOCTb U USMEHUYNBOCTbH OPI"TAHNU3MOB (8 u)

21. I'eHeTHKAa — HaYKa 0
HACJIEACTBEHHOCTH U
u3MeH4YuBoCcTH (1 4)

[IpenMet u 3anaun reHeTUKU. POJIb IATOJIOTHH U
AMOPHOJIOTHUHU B CTAHOBJICHUU TeHETUKH. BKitan
POCCHUNCKHUX U 3apyOEKHBIX YUCHBIX B pa3BUTHE
reHEeTUKH. MeTo bl TEHETUKHU
(ruOpUI0TOTHYECKUH, ITUTOTCHETUIECKUM,

PackpsiBaTh cozepkxaHue TEpMUHOB U IOHATHM:
I'eH, T€HOM, T€HOTHUI, PEHOTUII, XPOMOCOMBI,
aJUIeNIbHBIC TeHBI (aJJIen ), TOMO3UTOTa,
reTepo3uroTa, TOMUHAHTHBIN MPU3HAK (TEH),
pelieCCUBHBIN MTPU3HAK (T€H), YACTasl JIMHUS,
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Il1anupyemblie BUABI y4eOHOH
AeATeJTbHOCTH 00YYAK0LIUXCS

MOJIEKYISIPHO-TeHETUUECKUii ). OCHOBHBIE
reHeThYecKue moHsATus. [ 'eneTnueckas
CUMBOJIMKA, UCIIOJIb3yEMAas B CXEMax
CKpEIIUBAHUU.

JlemoHncTpanum:

Iopmpemuwi: I'. Mennens, T. Mopran, H. W.
Basuios, C. C. YerBepukos, H. B. Tumodees-
PecoBckuii.

ObopyoosaHue: MOICIIb-

anrukaius « MoOHOTHOpUTHOE CKPEIIUBAHUE,
repOapuii «I'opox MOCEeBHON»

ruopuI.

[IepeuncnsaTs U XxapakTepuU30BaTh METOIBI
T€HETHUKHU: THOPHUIOJIOTHUCCKUM,

U TOTE€HETUYECKUM, MOJICKYJISIPHO-
TCHETUYECKUI; JOMUHAHTHBIE U PELIECCUBHBIC
MIPU3HAKU PACTEHUM U KUBOTHBIX.
[Tonb30BaTHCS TEHETUYECKOW TEPMUHOJIOTHEN U
CHUMBOJIMKOM JIJIs 3alIUCH T'€HOTUIIMYECKUX CXEM
CKpEIINBAHUSA

22. 3aKOHOMEPHOCTH

HACJIeJ0BAHUSA
NPU3HAKOB.
MoHoruépuaHoe
CKpelnuBaHue

(1)

3aKOHOMEpPHOCTHU HACIEJOBaHUS PU3HAKOB,
yctaHoBieHHble ['. Mennenem. MonoruOpuaHoe
CKpelIMBaHue. 3aK0H eTMHO00pasusi TMOPHIOB
nepBoro nokosienus. [Ipasuio

JOMUHHUPOBAHUS. 3aKOH paclIeTIeHUs
npu3HaKkoB. ['unoresa yncrorsl ramer. [lomHoe n
HEMOJIHOE JIOMUHUPOBAHUE.

JdeMoHCcTpanuu:

Topmpemui: I'. Mennens.

Tabauywl u cxemwl: «MOHOTHOPUIHOE
CKPEIIMBAHUE U €T0 IUTOTCHETUYECKAs OCHOBAY,
«3aKOH paclICIJIEHUS U €r0 IUTOreHEeTUYeCKas

PackpsiBaTh coziep:xaHue TEpPMUHOB U OHSATHM:
MOHOTHOPHUIHOE CKPEIINBAHUE,
dbeHoTUIMYeCKre TPYMIbl, THOPUI0TIOTUYECKHIMA
METO/I, YUCThIC TUHUH, IOMUHUPOBAHUE TCHOB
(MoITHOE, HETIOJTHOE), pacIIeTJICHUE B
OTOMCTBE.

OnuceiBaTh METOOUKY MTPOBEACHHUS |
MeHeneM OIbITOB 110 U3YYCHHUIO
HACJICIOBAHUS OHOM Iaphl MPU3HAKOB Yy
ropoxa MoCeBHOTO.

PackpbiBaTh comepxkaHue 3aKOHOB
eMHOo00pa3usi THOPUIOB MEPBOTO MOKOJECHUS U
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OCHOBa», «3aKOH YHUCTOTHI TAMET.
Obopyoosanue: MOJEIH-

anmMKanuu «MOHOTHOPUTHOE CKPEIIUBAHUEY,
«Henonnoe nomuHupoBaHuey; repdbapuit «I opox
IIOCEBHOW»

3daKOHAa paCHICIIJICHUA.

OOBSACHATH TUIIOTC3Y YUCTOTLI I'aMCT.
3anuceIiBaTh CXEMBbI MOHOFPI6pH,Z[HOFO
CKpPCIIUBAHMA, OOBSACHATH €ro OUTOJIOTNYCCKHUC
OCHOBBI M PCIIATh ITCHCTHYCCKUC 3aJa49H Ha
MOHOFI/I6pI/IIIHOC CKPCIINBAHUC

23. Iurudpugnoe
CKpelnuBaHue. 3aKOH
HE3aBHCHUMOI0
HaCJIeI0BAHUS
npu3HakoB (1 4)

JlurnOpuaHoe cKpeluBaHue. 3aKOH
HE3aBUCUMOTO HACJIEIOBAHUS ITPU3HAKOB.
[{uToreneTnueckre OCHOBBI TUTUOPUIHOTO
CKpEIIMBaHU.

AHanusupytoliee ckpemnBanue. Mcnonb3oBanue
aHATM3UPYIOIIETO CKPEIIUBAHUS IS
OTIpeJICJICHHS TEHOTHUIIA 0COOU.
JlemoHncTpanum:

Ilopmpemuwi: I'. MeHzemnb.

Tabnuyvt u cxemsi: «urndpugHoe
CKpenuBanue», « [ {[uronornaeckne 0CHOBBI
JUTUOPUIHOTO CKPEITUBAHUS.
Obopyoosanue: MOJEIb-aNTTAKAIUS
«/lurnbpuaHoe CKpemrBaHue)

PackpeiBath conep:xaHue TEPMUHOB U IMOHATHM:
IUTUOPUIHOE CKpEIIMBaHKUE, aHAIU3UPYIOIIEe
CKpEILHBaHUE.

OnuceiBath onbIThH I'. MeHAeINs 110 N3y4eHUIO
HACJICOBaHUs IBYX I1ap IIPU3HAKOB y TOpOXa
IIOCEBHOTO.

PackpeiBath conep:kanue 3aK0Ha HE3aBUCUMOTO
HACJICIOBAHUS IPU3HAKOB.

[IprMeHATh MAaTEMATUYECKUI PACUET C
IIOMOIIIBIO METOJIa TEPEMHOKEHHS
BEPOSATHOCTEW U 3aIIMCH C IIOMOIIBIO
(EHOTUNMYECKUX PAUKaIOB paCIIEIIICHUS
IPU3HAKOB Y TOTOMKOB MO (PEHOTHUITY U
TE€HOTHUILY.

3anuceIBaTh CXEMbI TUTHOPHUIHOTO
CKpEIUBAaHUSA, OOBSCHAThH €r0 LIUTOJIOTUYECKUE
OCHOBBI Y peIlIaTh FTEHETUYECKUE 3aa4M Ha
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JTUTHOPHUIHOE CKPEITUBAHKE

24. CuenJjieHHOE
HaCJIeJ0BAHUE
npusHakos (1 4)

CuerieHHOE HaclieoBaHue pu3HakoB. PaboTa
T. Moprana 1o clierieHHOMY HAacJlIEJ0BAHUIO
reHoB. Hapy1ieHue cueryieHusi TeHOB B
pe3ysbTaTe KPOCCUHTOBEPA.

XpoMOCOMHasi TeOpHs HACJIEICTBEHHOCTH.
['eHeTnyeCcKue KapThl.

JlemoHcTpanum:

llopmpemuwi: T. Mopras.

Tabauyvt u cxemoi. «Meio3y, «I'eHeTHUeCcKue
KapThl PACTEHUM, )KUBOTHBIX U YEJIOBEKAY,
«B3anmonencTBre ajuICIbHBIX TSHOBY.
Obopyoosanue: mukpornpenapat «pozodumar
(HopMa, MyTanuu POPMBbI KPBIIILEB U OKPACKU
T€Ja), MUKPOCKOT; MOJAEIIb-aNTUTUKALINS
«IIepekpéct xpomMocom».

JlaGopaTopHbie U MpaKTHYECKHE PadOThI:
Jlabopamopuas paboma Ne 5. «3yuenue
pe3yJbTaTOB MOHOTUOPUIHOTO U JTUTHOPUIHOTO
CKpeIIMBaHUs y Ap030( bl Ha TOTOBBIX
MUKpOTIpenapaTax»

PackpriBath conep:xkaHue TEPMUHOB U MMOHATHIA:
CLEIUICHHOE HACJIEOBAHUE TPU3HAKOB,
pPEKOMOMHAIMS T€HOB, TEHETUUECKUE KapThl
XpOMOCOM, MOpPraHuja.

Ha3zpiBaTh OCHOBHBIE MTOJIOKEHUS] XPOMOCOMHOM
TEOPUH HaciaeACcTBEeHHOCTH 1. Moprana;
packpbiBaTh cojepskanue padotel T. Moprana
10 CLHETUIEHHOMY HACJIEAOBAHUIO T€HOB U
IIPUYMHBI HAPYLICHUS CLEIUICHUS MEXITY
TEHAMMU.

3anuchIiBaTh CXEMbI CKPEIIMBAHUS TIPU
CIEIJICHHOM HAaCIIeJIOBaHUH, OOBSICHATh
PUYUHBI PEKOMOWHAIINK T€HOB, OTIPEEIISITh
YUCJIO TPYII CUEIUIEHUS T€HOB; PElaTh
TEHETUYECKUE 3a7a4M Ha CIEIJICHHOE
HACJICIOBAHUE

25. I'eneTnka moJia.
HacaenoBanue

['eHeTrKa moyia. XpoMOCOMHOE OTIPEICIICHUE
110J1a. AyTOCOMBI U TTOJIOBBIE XPOMOCOMABI.

PackpsiBaTh coziepkxaHue TEpMUHOB U IIOHATHM:
XPOMOCOMHBIN Ha0Op, ayTOCOMBI, MTOJIOBHIE
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NMPU3HAKOB, CLHENJIEeHHbIX
¢ moJjiom (1 4)

['omoramMeTHbIC Y TETEPOTaMETHBIC OPraHU3MBI.
HacnenoBaHnue nmpu3HaKoB, CLETIJIEHHBIX C
TIOJIOM.

JlemoHcTpanum:

Ilopmpemuwi: I'. Mennens, T. Mopran, H. 1.
Bapuios.

Tabauywl u cxemol: «I'eHETHKA TIOIAY,
«3aKOHOMEPHOCTH HaCJIe0BaHUs, CLICTICHHOTO
C oJioM», «KapuoTHuIibl 4eJI0BEKa U JKUBOTHBIX)

XPOMOCOMBI, TOMOTaMETHBIN 10J1,
reTeporaMeTHBIN 110J1, CUEIUIEHHOE C IT0JI0M
HaCJIeI0BAaHNE IIPU3HAKOB.

OOBACHATH UTOJIOTUYECKUE OCHOBBI
XPOMOCOMHOT'0 MEXaHU3Ma ONPEIEIICHUS 110J1a
y Pa3JIMYHBIX OPTraHU3MOB.

CpaBHMBATH 3aKOHOMEPHOCTH HACJICTOBAHUS
MIPU3HAKOB, CLICTJIEHHBIX U HE CUEIUICHHBIX

C TIOJIOM.

Pemate reneTnueckue 3aaun Ha HACJIECIOBAHUE
CLEIUIEHHBIX C IT0JIOM ITPU3HAKOB

26. U3MeHYMBOCTD.
Henacaencrsennast
U3MEeHYUBOCTD (1 1)

N3menunBOCTh. BUABI N3MEHUNMBOCTHU:
HEHACJIECTBEHHAs U HaclleACTBeHHas. Pouib
Cpeapl B HEHACJIEACTBEHHOW U3MEHYNBOCTH.
XapakTepucTuka MO (DUKAITUOHHON
W3MEHYMBOCTH. BapnannoHHbIN psag U
BapualMoOHHas kpuBas. Hopma peakunu
npusHaka. KonnyecTBeHHBIE U KAYECTBEHHBIE
MIPU3HAKKU U UX HOpMa peakuuu. CBoicTBa
MOU(DUKAITMOHHON U3MEHUYHNBOCTH.
JdeMoHCcTpanuu:

Tabauywvl u cxemol: «BUapl N3AMEHUYUBOCTIY,
«MoaudukarmoHHasi K3BMEHYUBOCTHY.

PackpsiBaTh coziep:kxaHue TEpPMUHOB U OHSATHM:
W3MEHUYMBOCTD, HACJICICTBECHHAS N3MECHUUBOCTD,
HEHACJIC/ICTBEHHAs U3MEHUYUBOCTD,
MOIU(DUKAIIMOHHAS N3MECHIUBOCTD,
BAPUALIMOHHBIN Psifl, BApUAIMOHHAS KpUBas,
MPU3HAK, HOPMa PEAKIUH, KOJTMYECTBEHHbBIC U
Ka4E€CTBEHHBIC MPU3HAKH.

KnaccudunupoBaTh BUJIbI U3MEHYMBOCTH U
BBISIBJIATH UX OMOJIOTMYECKHE OCOOCHHOCTH.
[Tepeuncnarh cBOCTBa MOIU(PUKAIIMOHHOM
M3MEHYNBOCTH U OOBACHSITE €€ 3HAaUCHME JIJIs
OpPraHU3MOB.
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JlaGopaTopHbie U MpaKTHYECKHEe PadOThI:
Jlabopamopnas paboma Ne 6. «I3ydenue
MOAU(PUKAIIMOHHON U3MEHYUBOCTH, IOCTPOCHHE
BAPHUALIMOHHOTO Psiia U BApUALMOHHON KPUBOW»

Paznuuath KOITUYECTBEHHBIE U KAU€CTBECHHBIC
PU3HAKH; CTPOUThH BapUAIMOHHBIN Psif,
BapUAIMOHHYIO KPUBYIO, BEIYUCIIATH CPEHEE
3HaYEHUE MIPU3HAKA

27. HaciencTtBeHHast
U3MEHYUBOCTH (1 1)

HacnencrBenHasi, uiau reHOTUIUYECKas,
n3MeH4YnBOCTh. KoMOMHAaTHBHAS N3MEHUYNBOCTb.
Meii03 1 MOJIOBOM MPOLIECC — OCHOBA
KOMOMHATUBHOW M3MEHYMBOCTH. MyTallMOHHAs
n3MeHuYnBoCcTh. Kitaccudukanusa Mmyranuii:
TE€HHBIE, XPOMOCOMHBIE, TCHOMHBIE. YacToTa n
IPUYHUHBI MyTaluil. MyTareHHsie (aKkTopsl.
3aKOH rOMOJIOTHYECKHUX PSAIOB B
HacaeacTBeHHOU n3menynBoctu H. M. BaBuosa.
BHesinepHast HaClIeICTBEHHOCTh U U3BMEHYUBOCTb.
JlemoncTpanum:

Hopmpempuwi: I'. ne ®pus, H. . BaBunos.
Tabauywl u cxemol: «MyTanoHHas
U3MEHYUBOCTD.

ObopyoosaHue: MAKPOCKOIT; MUKpOITpenapar
«dpo3odunay (HopMma, myTanuu GOpMbI KPHLITHLEB
U OKpacka Tena);

KOMHATHBIE pACTEHUS C TIECTPON OKPACKOU

PackpbIBaTh cojiep;kaHUE TEPMUHOB U TOHSTUM:
HACJIeICTBEHHAs! W3MEHUYUBOCTD,
KOMOMHATUBHASI U3MEHYMBOCTD, MyTaIllMOHHAS
W3MEHYUBOCTb, MyTaHT, MyTalluU: TCHHBIC,
XPOMOCOMHBI€, TEHOMHBIE; TTOUILIOUTHS,
AHEYIUJIOUIMS, MyTareHBbl.

XapakTepu30BaTh HACIEACTBEHHYIO
U3MEHYUBOCTh; (POPMYJIUPOBATH 3aKOH
TOMOJIOTHYECKHUX PSIIOB B HACIEACTBEHHOM
U3MEHYHUBOCTH

H. 1. BaBuioBa 1 00BACHATE €r0 3HAUECHUE [T
OMOJIOTHUH U CEJICKIIUHU.

KiaccudunupoBaTs MyTaIiuu: reHHbBIE,
XPOMOCOMHBIE, TCHOMHBIE — U IIPUBOJIUTH
MIPUMEPHI MyTALIUM.

OOBICHATH TPUYUHBI BOBHUKHOBEHUS MYyTaIlHi,
poJib (PAKTOPOB-MYyTareHoOB.

CpaBHUBATh BUJIbI MyTAIlUi; BBISBISATh
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JIUCTBCB.

IPUYUHBI HACJICICTBEHHON W3MEHUYUBOCTH,
VCTOYHHUKHN MYTareHOB B OKPY>KaIOIIEH cpeie
(KOCBEHHO)

XapakTepu3oBaTh BHESACPHYIO
HACJIEICTBEHHOCTh U U3MEHYUBOCTD

JlaGopaTopHblie M NpaKTHYeCKHe padoThI:
Jlabopamopuas paboma Ne 7. « Ananu3 myTarui
y Ap0o30(QuiIbl Ha TOTOBBIX MUKpOMpenapaTax»

28. 'eHeTHKA YeJI0BEKA

(1)

['enetuka yenoseka. Kapuotun yenoBeka.
OCHOBHBIE METO/bI TCHETUKHU YEJIOBEKaA:
reHeaJOrHYeCKHM, OJTM3HEIOBBIN,
[IUTOTCHETHYECKH I, OMOXMMHUYECKHUH,
MOJIEKYJISIpHO-TeHEeTHYeCKUl. COBpEeMEHHOE
omnpeaeIeHUe TEHOTHUIIA: OJJHOTEHOMHOE
CEKBEHUPOBAHNE, TEHOTUITUPOBAHUE, B TOM YHCJIC
¢ nomoiwto I1IP-ananu3a. HacneacTtBeHHbIe
3a00J1eBaHMS YCJIOBEKA: TCHHEIC

00J1e3HH, O0JIE3HU C HACJICACTBEHHOMN
MPEAPACTIONIOKEHHOCTHIO, XPOMOCOMHBIE
oosie3Hu. CoMaTHYeCKHE U TeHepaTUBHBIC
MyTauuu. CTBOJOBBIE KIETKU. [[pruHIUIIBI
3JI0POBOTO 00pa3a KU3HH, THATHOCTHKU,
POGUIAKTUKH | JICUSHHUS TCHETUIESCKHUX

PackpbIBaTh cojiep;kaHUE TEPMUHOB U TOHSTUM:
KapUOTHII YEJIOBEKA, IMTOTEHETUYECKUN METOI,
IFeHeaJIOrMYeCKUi METOl, OMOXUMUYECKUI
METO/I, OJM3HELOBBII METO/I, HACICACTBCHHEIC
0oJie3Hr (MOHOTECHHBIC, C HACIICICTBEHHOM
IPEAPACTIONIOKEHHOCTHIO, XPOMOCOMHBIE),
MEJIMKO-TEHETUUYECKOE KOHCYIbTUPOBAHHUE.
[lepeunciaTb 0COOEHHOCTH U3YUEHHS] TEHETUKHU
YyeJI0BeKa; MPUBOAUTE TPUMEPHI
HACJICJCTBCHHBIX 3a00/ICBaHMI YEJIOBCKa,
XapaKTepU30BaTh METOJIbI UX MPOPUIAKTUKY;
000CHOBBIBAThH 3HAYEHUE MEIUKO-
T€HETUYECKOT0 KOHCYJIbTUPOBAHUSI.

BriBisSITE M1 cCpaBHUBATH MEXTY COO0
JIOMUHAHTHBIC U PEIIECCUBHBIC MMPU3HAKU
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Tembl ypokos
U KOJIMYECTBO YacoB

OcHoOBHOe coaepxkaHue

Il1anupyemblie BUABI y4eOHOH
AeATeJTbHOCTH 00YYAK0LIUXCS

Oosie3Hel. MeanuKo-reHeTUYECKOE
KOHCYJIbTUPOBAHUE. 3HAYCHUE METULINHCKON
T€HETUKH B MIPEJOTBPALICHUHN U JICYEHUN
reHeTHYECKUX 3a00JIeBaHUN YEIOBEKa.
JlemoHncTpanum:

Tabauyst u cxemsi: «HacnenoBanue pesyc-
daktopay, «I'eHeTuKa rpynmn KpoBH».
JlabopaTopHbie U NpaKTHYECKHEe PadoOThI:
Ipakmuueckas paboma Ne 2. «CocTaBlieHHE U
aHaJIN3 POJOCIOBHBIX YEIOBEKA»

YCJIOBCKA.
CocTaBisaTh U AHAJIM3UPOBATL POJOCIOBHBIC
YCJIOBCKaA

TEMA 7. CEJIEKIIUS OPTAHMU3MOB. OCHOBbBI BUOTEXHOJIOI'MU (3 u)

29. Cesnekumsi Kak HAyKa
u npouecc (1 1)

Cenekuus Kak HayKa U IPOLECC. 3apOKICHUE
CeJIeKUMU U foMectukanus. Yuenue H. U.
BaBuiioBa 0 IEeHTpax MPOUCXOKICHUS U
MHOT000pa3us KyJIbTYPHBIX pacTeHuil. LleHTpsI
MPOUCXOKICHUS TOMAIIIHUX KUBOTHBIX. COPT,
opoja, TaMM.

JdeMoHCcTpanuu:

Iopmpemuwi: H. 1. BaBunos.

Tabauywl u cxemwl: kapta «LleHTpbI
MHOT'000pa3us U MPOUCXOKIECHUS KYJIbTYPHBIX
pacteruin», «I[lopoabl JOMAIIHUX KUBOTHBIX),

PackpsiBaTh coziep:kxaHue TEpPMUHOB U OHSATHM:
CeJIeKLUsA, COPT, II0POJIa, IITAMM,
JNOMECTHKALMs, WA OJOMAIIHUBAHUE, LICHTPBI
MHOT000pa3ust U MPOUCXOKACHUS KyIbTYPHBIX
pacTeHuii 1 )KMBOTHBIX, THOpUIU3aLuS,
UCKYCCTBEHHBIH OTOOD.

HaspiBaTh 1 cpaBHMBATH OCHOBHBIE ITAIIBI
Pa3BUTHS CENIEKLIUH.

Nznarate yuenue H. M. BaBunosa o nenTpax
IIPOUCXOKICHHUS KYJIbTYPHBIX PACTEHUM;
pa3nInyaTh LHEHTPBI HA KapTe MUPA, CBA3BIBATH
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Tembl ypokos

H KOJIN4Y€CTBO YacoB

OcHoOBHOe coaepxkaHue

Il1anupyemblie BUABI y4eOHOH
AeATeJTbHOCTH 00YYAK0LIUXCS

«Copra KylIbTYpPHBIX PACTCHHII.

Obopyodosanue: MyAsiKA TII0JI0B U KOPHETIOIOB
TUKAX GOPM U KyJBTYPHBIX COPTOB PAaCTCHHI;
repoapmii «CenbCKOX035UCTBEHHbBIE PACTCHUS

MX MECTOMOJIOKEHUE C 0YaraMy BOSHUKHOBECHUS
JPEBHEUIINX UBUJIA3ALINM.

CpaBHUBaTh COpTa KYJbTYPHBIX PACTCHHI,
IIOPOJBI IOMAIIHUX KUBOTHBIX U UX JUKHUX
IIPEIKOB.

OrneHuBaTh poJib CENEKIINN B 00ECIIEYCHUU
IPOJIOBOJILCTBEHHOM 0€3011aCHOCTH
YeJI0BEYECTBA.

30. MeToasl
AOCTHKEHUS CeJIeKIUHN
pacTeHui M )KUBOTHBIX

(14)

CoBpeMeHHbIE METOBI CeNIEKIMHA. MacCOBBIN U
WHIUBUYAJIbHBIA OTOOPBI B CEIEKLIUN PACTEHUI
U KUBOTHBIX.

Ouenka 3kcTepbepa. biin3kopoICTBEHHOE
CKpelllMBaHuEe — UHOpUIUHT. YncTas TUHUS.
CkpemuBaHnye YMCThIX JTUHUUA. [ eTeposuc, unum
rubpuaHas cuia. HepoJicTBeHHOE CKpellluBaHue
— aytOpununr. Otnanéunasi rudpuausanus u eé
ycrexu. MICKyCCTBEHHBIN MyTareHes u
MOJIYYEHHE MOJUTITONAOB. JloCTHKEHHS
CEJIEKIINU PACTEHUH, )KUBOTHBIX U
MUKPOOPraHU3MOB.

JlemoncTpanum:

llopmpemuwi: 1. B. Muuypun, I'. /1. Kapnieuenko,
M. @. MBaHOB.

PackpbIBaTh coJiepsKaHUE TEPMUHOB U OHSTUM:
MCKYCCTBEHHBIH 0TOOpP, MacCOBBIN 0TOOP,
WHMBUAYaIbHBIA OTOOP, IKCTEPHED,
OJIM3KOPOJCTBEHHOE CKPEIIUBAHUE, YUCTAs
JIMHUSL, T€TEPO3UC, HEPOJCTBEHHOE
CKpeEIlUBaHNE, UCKYCCTBEHHbBI MyTareHes,
TTOJTUTIIONTBI.

CpaBHuBath (OpMBI HICKYCCTBEHHOTO 0TOOpa
(MaccoBOTO U MHAUBUIYaTBHOIO), BUIBI
rubpuau3anyy (OJIU3KOPOJICTBEHHON 1
OTJANEHHOI ), CIOCOOBI OTYUYEHUS
MIOJIUTIIIONTIOB.

[IpuBOAMTH MPUMEPHI JOCTHIKEHUM CEIICKIIUN
pacTEHUN U )KUBOTHBIX
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Tembl ypokos
U KOJIMYECTBO YacoB

OcHoOBHOe coaepxkaHue

Il1anupyemblie BUABI y4eOHOH
AeATeJTbHOCTH 00YYAK0LIUXCS

Tabnuywvl u cxemor: «OTHanéHHAS
rubpuan3anus», «Padote akagemrka M. .
HNBanosay, «lloaumionausy.

Obopyoosanue: MyIsiKU TUIOJ0OB U KOPHEILJIOIOB
JTUKUX (OPM M KYJIBTYPHBIX COPTOB PACTCHHIA.
JlaGopaTopHblie M NpaKTHYeCKHe padoThI:
Ixckypcusi «OCHOBHBIE METOBI M TOCTUKEHUS
CEJICKIIMU PACTCHUHN U KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIIMIO, TIJIEMEHHYIO (hepMy,
COPTOUCIIBITATENIbHBIN YYACTOK, B TEIULIMYHOE
X034MCTBO, JIA0OPATOPUIO arPOYHUBEPCUTETA UITH
HAy4HOT'O LIEHTPA)»

31. buorexHoJiorus Kak
0Tpacjb MPOU3BOACTBA

(14)

broTexHOI0rNs KaKk 0Tpacib POU3BOACTBA.
['enHas nHKEHEPUS. JTalbl CO3IaHUS
pekoMmOuHanTHOM JJHK 1 TpancreHHbix
oprann3MoB. Kiierounas naxxenepus. Kimerounsie
KyJbTYypbl. MUKPOKJIOHAIBHOE Pa3MHOXKEHUE
pactennil. KnoHnpoBaHue BBICOKOIPOTYKTUBHBIX
CEJIbCKOXO03MCTBEHHBIX OPraHU3MOB.
DkoJoruueckue u dytndeckue mpoodiaemsr. MO
— FeHeTUYeCKU MOIM(ULIMPOBAHHBIE
OpPTaHU3MBI.

JlemoHncTpanum:

PackpsiBaTh coziep:kxaHue TEpPMUHOB U OHSATHM:
OMOTEXHOJIOTHS, KJIETOYHAsI MHXKEHEPUsl, TeHHAs
WHXXEHEpUsl, KTIOHUPOBAHUE, TPAHCTCHHBIC
opranu3Mmsbl, MO (renetudecku
MOAU(PUIMPOBAHHBIE OPTaHU3MBI).
XapakTepu3oBaTh OMOTEXHOJOTHUIO KaK OTPaCib
MIPOU3BO/ICTBA, OCHOBHBIC JIOCTHIKCHUS
OMOTEXHO-JIOTUH B 00JIACTU MPOMBIIIIICHHOCTH,
CEJILCKOT'0 X035MCTBA U MEUIIUHBI
[Tepeuncnarb U XapakKTEPU30BaTh OCHOBHBIE
METOJIbI ¥ IOCTUKEHUSI OMOMHIKEHEPHH.
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Tembl ypokos
U KOJIMYECTBO YacoB

OcHoOBHOe coaepxkaHue

Il1anupyemblie BUABI y4eOHOH
AeATeJTbHOCTH 00YYAK0LIUXCS

Tabauyvt u cxemvi: «OOBEKTH OMOTEXHOJIOTHUN,
«Knerounsie KyJabTypbl U KJIOHHPOBAHUE,
«KoHCTpynpOBaHKE U IMEPEHOC T'SHOB,
XPOMOCOM»

OO6Cy)X1aTh HKOJIOTHYECKUE U ITHUECKUE
aCTICKThI HEKOTOPBIX MCCIEAOBaHNN B 00IacTH
OMOTEXHOJIOTHH (KJIOHUPOBAHUS,
UCKYCCTBEHHOT'O OIUIOJIOTBOPEHUS,
HaIpPaBJICHHOTO U3MEHEHHUS T€HOMAa U CO3JIaHUs
TPAHCTEHHBIX OPTAaHU3MOB)

11 KUIACC

1 4 B HexeJ110, Bcero 34 4, U3 HUX 2 4 — pe3epBHOE BpeMs

TeMbl ypokoB
Y KOJINYECTBO YaCOB

OcCHOBHOE cozepKaHue

[Tnanupyemblie BUbl yueOHON
JEeATEIbHOCTH 00YYaIOIIUXCS

TEMA 1. DBOJIIOLIMOHHASI BUOJIOT'US (9 1)

1. DBoJaouuda 1 METOAbI
eé nsyvenud (1 1)

[IpennochuiKM BO3HUKHOBEHHUS IBOJTIOIUOHHON
TEOpUH. IBOJIIOLIMOHHAS TEOPHUS U €€ MECTO B
ouosioruu. BivsHue 3BOIIOIIMOHHON TEOPUH Ha
pa3BUTHE OUOJIOTHH U IPYTUX HAYK.
CBuUIETEIBCTBA YBOJIOIUH.
ITaneonToIOTrMUECKHUE: TTOCIEA0BATEIABHOCTD

PackpriBath conep:xkaHue TEpPMUHOB U IMOHATHIM:
ABOJTIONUS, IEPEXOAHBIE (POPMBI,
(duoreHeTuYecKue psaabl, BUIbI-3HIEMUKH,
BU/IBI-PEJIMKTHI, 3aKOH 3aPOJBIILIEBOTO
CXOJCTBa, OMOTEHETUYECKUN 3aKOH,
TOMOJIOTUYHBIE ¥ AHAJIOTUYHBIE OPTaHblI,
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TeMbl ypoKoB
Y KOJINYECTBO YacOB

OcHOBHOE coepKaHne

[Inanupyemblie BUIbl yueOHOM
JEeATEIbHOCTH 00YYarOIUXCs

NOSIBJIEHUS BUJIOB B AJIEOHTOJIOIMYECKOM
JIETOTUCH, TIEPEXOIHBIE (POPMBI.
buoreorpaduyeckue: cXoAcTBO U pazianune GayH
u (GJ0p MaTEPUKOB U OCTPOBOB.
OMOPHOJIOTUYECKHE: CXOACTBA U PA3INUUS
YMOPHUOHOB PA3HBIX BUJIOB TO3BOHOYHBIX.
CpaBHUTEIBLHO-aHATOMUYECKUE: TOMOJIOTUYHbIE,
aHaJIOTUYHbIE, PYJIUMEHTAPHBIE OPTaHblI,
aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKHE:
CXOJICTBO MEXAHU3MOB HACJIE€ICTBEHHOCTH U
OCHOBHBIX META0OJNYECKUX MMYTEeH Y BCEX KUBBIX
OpraHU3MOB.

JlemoHncTpanum:

lopmpemuwi: K. Jlunnen, K. b. Jlamapk, Y.
Hapsun, B. O. Koanesckuii, K. M. bap, 3.
['ekkens, ©. Mrosuiep.

Tabauywl u cxemvl: «Pa3BUTHE OPTraHUYECKOTO
MHUpa Ha 3eMiiey», «3apOoabIly TO3BOHOYHBIX
KUBOTHBIX», K APXCONTEPUKCH.

Obopyoosanue: duoreorpadpuieckas Kapra MUpa;
KoJUIeKIHs «DOpMBI COXPaHHOCTH UCKOTIAEMBIX
YKUBOTHBIX U PACTCHUIN»; BIIAYXKHBIC MPENapaThl
«Pa3BuTHe HaCEKOMOro», «Pa3BUTHE JIATYIIKI

PYIUMEHTApHBIC OPTaHbI, AaTABU3MBI.
[TepedynciisiTh OCHOBHBIE 3TAITBl PA3BUTHS
ABOJTFOIIMOHHOM TCOPHH.

XapakTepu3oBaTh CBUJICTEIIHCTBA ABOJIOLINH:
NajJeoHTOJIOTHYECKHE, Onoreorpaduaeckue,
AMOPHOJIOTHYECKHUE, CPABHUTEIILHO-
aHaTOMHUYECKHE, MOJICKYJISIPHO-
OMOXHUMHUYECKHE.

[IpuBOIUTH MPUMEPHI TTEPEXOAHBIX (HOPM
OpraHU3MOB, (DHIIOTCHETHYECKHUX PSAIOB.
[TpuBOAUTE GOPMYITHPOBKHU 3aKOHOB
OMOTEHETUYECKOTO U 3aPOJIBIIIICBOTO CXOCTBA
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TeMbl ypoKoB
Y KOJINYECTBO YacOB

OcHOBHOE coepKaHne

[Inanupyemblie BUIbl yueOHOM
JEeATEIbHOCTH 00YYarOIUXCs

2. Ucropusi pa3BuTus
npeacTaBjaeHui 00
yBoronuu (1 4)

OBomounoHHas Teopus Y. JlapBuHa.
[Ipennochuiku BO3SHUKHOBEHUS JAPBUHU3MA.
JIBY>KyIIME CUITBI BOJIOLIMK BUIOB 110 J[apBUHY
(M30BITOYHOE PA3MHOXKEHUE TIPU
OTPaHUYEHHOCTU PECYPCOB, HEOTIPEACIEHHAS
M3MEHYHUBOCTh, OOpH0A 3a CyIeCTBOBaHUE,
€CTECTBEHHBIN

otbop).

Cunterndeckas Teopus 3Boonuu (CTD) u eé
OCHOBHBIE MOJIOKEHUS.

JlemoHcTpanum:

lopmpemuwi: K. Jlunnen, K. b. Jlamapk, Y.
apBuH.

Tabnuywt u cxemor: «llonynsuuny, «Kapra-cxema
MapuipyTta myremectsus Y. Jlapsunay, « DopMbl
O00pbOHI 32 cyIriecTBOBaHUE», « EcTecTBEeHHBIN
oTO0p»,

«MHoroo6pasue COpToB pacCTCHHI,
«MHoroo6paszue nopo1 )KUBOTHBIX)

PackpeiBath conep:xaHue TEPMUHOB U ITOHATHUM:
CHCTEMATHKA, €CTECTBEHHBIN U UCKYCCTBEHHBIN
oTOOD.

XapakTepu30BaTh OCHOBHBIE IBOJIIOLIMOHHbIE
UJICU, KOHLENIMUA U TEOPUU; CPABHUBATh
B3IJIA1bI HA BU U 3Bomonuto K. JIunnes, X.b.
Jlamapka, Y. JlapBuHa.

OuenuBath BkJIaJ JIuHHES B pa3BUTHE
CUCTEMATUKH U OOBSICHATH IPUHIIUITHI
OMHApHON HOMEHKJIATYPHI.

XapakTepu30BaTh CONECPKAHUE U 3HAYEHUE
sBomronMoHHOM KoHuenuuu JK. b. Jlamapka.
OueHnBaTh €CTECTBEHHO-HAYYHBIE U
COLMAJIbHO-DKOHOMHYECKHUE MPEAITOCHUIKI
BO3HUKHOBEHUS IBOJIIOLIMOHHON Teopuu Y.
JapBuHa.

PackpsiBaTh coziepkaHue 3BOJIOLUOHHON
teopun Y. JlapBrHa; CpaBHUBATH
HEOIIPEACIIEHHYIO U ONPEACIEHHYIO
U3MEHYUBOCTb, €CTECTBEHHBIN U
UCKYCCTBEHHBIN 0TOOD, PopMbI OOPHOBI 32
CYyILLIECTBOBAHHUE.

OnuceIBaTh NOJIOKEHUSI CHHTETUYECKOW TEOPUHU
sBosonnH (CTD) 1 00BACHITH €€ 3HaAUCHUE IS
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TeMbl ypoKoB
Y KOJINYECTBO YacOB

OcHOBHOE coepKaHne

[Inanupyemblie BUIbl yueOHOM
JEeATEIbHOCTH 00YYarOIUXCs

OMOJIOTHH.

3. Bua: kpurepuu u
crpykrypa. llonyasiuust
KaK 3JIeMeHTapHasi
eIUHMIIAa BUAA

(2 4)

MuKpO3BOIIOLIHS.

[Tonynsinus Kak eTUHUIIA BUIA U DBOJIIOIIHUH.
JlemoHcTpanum:

Tabnuyvt u cxemwi: «llonynsayuuy,
«Mymayuonnas uzsmeHuu8oCcmo ».
Obopyoosanue: MUKPOCKOI, MUKpOIIpenapaT
«dpozoduna» (HopMa, myTtauuu GOpMbI KPbLILEBR
Y OKpacKu Teja), MOJeb-allInKaIus
«IIepexpéct xpomMocom».

JlaGopaTopHble U NpakTU4YecKUue padoThbl:
Jlabopamopnas paboma Ne 1. «CpaBHEHUE BUJIOB
10 MOP(HOJIOTHIECKOMY KPUTEPHUIOY.

PackpriBath conep:xkaHue TEPMUHOB U MOHATHIA:
MUKPO3BOJIFOIUS, BUJ, KPUTEPUH BUJIA, apeal,
NOMyJsiuus, TeHO(POH I, MyTallul, KOMOWHALIUN
T€HOB.

XapakTepu3oBaTh BUJ KaK OCHOBHYIO
CUCTEMATUYECKYIO EJUHUILY U LIETOCTHYIO
OMOJIOTUYECKYIO CUCTEMY.

Breinenars kputepuu Busa (Mophoaoruueckui,
bu3noNIOrnYecKuil, OHOXUMUUECKUH,
F€HETUYCCKUM, SKOJIOTHUCCKHH,
reorpaduyYeCcKuii) U IPUMEHSITh KPUTEPHUH TS
ONMCAHUSI KOHKPETHBIX BUJIOB.
XapakTepu3oBaTh NOMYJIALMUIO KaK CTPYKTYPHYIO
€AUHUILYy BUJIA U 3BOJIOLUU.

OnuceIBaTh NOMYJISALMUIO 10 OCHOBHBIM
MOKAa3aTelIsIM: COCTaB, CTPYKTYpa.

4. IBH:KyIIHE CHIIBI
(31emeHTapHbIE
¢axkTops) 3BoM0IMH (1

4)

JIBrokymue cuitbl ((hakTophl) SBOTIONUN BHJIOB B
npupoae. MyTallmOHHBIN POLIECC U
KOMOWHATHUBHASI N3MEHYHUBOCTb.
[TonynsinoOHHBIE BOJHBI U Ipeiid) TEHOB.
N3onamus u Murpauus.

PackpsiBaTh coziepxaHue TEpPMUHOB U OHSATHM:
KOMOWHATUBHASI U3MEHYMBOCTh, MYTallUH,
MYTallMOHHBIN MIPOLIECC, NOMYJISIIAOHHbBIE
BOJIHBI, JApeti) reHOB, N3OSN, MUTPAIIUH.
XapaxkTepu3oBaTh JIeMeHTapHbIe (haKTOPbI
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TeMbl ypoKoB
Y KOJINYECTBO YacOB

OcHOBHOE coepKaHne

[Inanupyemblie BUIbl yueOHOM
JEeATEIbHOCTH 00YYarOIUXCs

JleMoHCTpauM:
Tabnuyst u cxemvi: «J[BHKyIIAE CUITBI
SBOJIIOIIAH

ABOJTIOITMHN: MYTAIMOHHBIN TTPOIIECC,
KOMOWHATHUBHASI H3MEHYUBOCTD,
TIOTYJISIIIMOHHBIC BOJIHBI, IPEi( TeHOB,
W3OS, MUTPALIHSL.

VY cranaBnmMBaTh NPUYMHHO-CIIEJCTBEHHBIE CBS3H
MEXIy MEXaHU3MOM U PE3YJIbTaTOM JEHCTBUS
JBIDKYIIUX CUIT (3JIEMEHTapHBIX (PaKTOPOB)
ABOJTIOIUU

5. EcrecTBeHHBI 0TOOP
U ero ¢Gopmbl

(14)

EcTecTBeHHBII1 0TOOp — HampaBisAOMWUnd (HakTop
sBoIOIMU. DOPMBI €CTECTBEHHOTO 0TOOPA.
JlemoHncTpanum:

Tabauyvt u cxemwi: «KEcTecTBEHHBIN OTOOPY,
«bopb0a 3a cyliecTBOBaHUEY

PackpeiBath conep:xaHue TEPMUHOB U ITOHATHM:
€CTeCTBEHHBIN 0TOOP, OOpKOa 3a
CYILIECTBOBAHME.

OnuceIiBaTh MEXaHU3M JAEHUCTBUS €CTECTBEHHOTO
oTOOpa. XapakTepu3oBath GOPMbI
€CTECTBEHHOTO 0TOOpA (IBHKYIIIUA,
CTAOMIIM3UPYIOIIUN, TU3PYIITUBHBIN) U
CpPaBHUBATH UX MEXY COOOM.
XapaktepusoBath 00pb0y 3a CyIIeCTBOBAHHUE U
CpaBHUBATH €€ BUJIbI (MEKBHUI0BAs,
BHYTPHUBHUOBas1, 00ph0a ¢ HEOIAroNPUsI THHIMH
(dakTopamMu BHEUIHEH CpeJibl)

6. Pe3yabTarnl
IBOJIIOIUM:

ITprcroco01eHHOCTh OPTaHU3MOB KaK pe3yJIbTaT
sBosmonuu. [Ipumepsl npucnocodsieHuii y

PackpsiBaTh coziepxaHue TEpPMUHOB U IOHATHM:
IPUCIOCOOJIEHHOCTh, TOKPOBUTEILCTBEHHAS U
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TeMbl ypoKoB
Y KOJINYECTBO YacOB

OcHOBHOE coepKaHne

[Inanupyemblie BUIbl yueOHOM
JEeATEIbHOCTH 00YYarOIUXCs

NMPUCHOCO0JTEHHOCTh
OPraHnu3MoB U
BH/1000pa3oBaHue

(1)

Opranu3mMoB. ApoMop(}o3bl ¥ U0 AN TAIINH.
Bun u BunooOpaszoBanue. Kpurepun Buja.
OcHoBHBIE POPMBI BUAO0OpA30BAHUS:
reorpauyeckoe, IKOJIOTHYECKOE.
JlemoHncTpanum:

Tabauywl u cxemwl: «IIpucroco6I€HHOCTH
opranu3MoBy, «['eorpaduyeckoe
BUJI000pa30BaHue», « IKOJIOTHUECKOe
BUJI000pa30BaHUE.

Obopyoosanue: komiekuus «lIpumepsl
3aIATHBIX MMPUCITOCOOTICHUH Y KUBOTHBIX;
KOJUTICKITUST HACEKOMBIX C Pa3TUIHBIMU TUTIAMHU
OKpacKu; HaOOp IJIOJ0B U CEMSIH.
JlabopaTopHbie U MpaKTHYECKHE PadOThI:
Jlabopamopnas paboma Ne 2. «Onucanue
IPUCIIOCOOIEHHOCTH OpPraHu3Ma U eé
OTHOCHUTEJILHOTO XapaKTepa

IpeaoCTeperaIas okpacka, MaCKUpOBKa,
BUI000pa30BaHuUE.

OnuckIBaTh MEXaHU3M BOSHUKHOBEHHUS
IPUCIIOCOOIEHUN Y OPraHU3MOB.

BoIBIST 10 N300paKEHUSIM, HA KUBBIX U
(UKCUPOBAaHHBIX MpernapaTax MpuMepbl
IPUCIIOCOOTIEHHOCTH PACTEHUM U KUBOTHBIX K
YCIIOBUSIM Cpeibl OOUTaHUs, 10Ka3bIBATh
OTHOCHUTEJIbHYIO 11eJIECO00Pa3HOCTh
IPUCTIOCOOJICHHIA.

XapaxkTepu3oBaTh CIIOCOObI 1 MEXaHU3MBbI
BUI000pa30BaHusl; OMMMCHIBATH M CPAaBHUBATH
OCHOBHBIE (DOPMBI IKOJIOTUIECKOTO U
reorpaduueckoro BUa000pa30BaHUs

7. HanpaBJjieHUs M Iy TH
MAaKPO3BOJIIONUH (2 4)

MakponsBomonus.

®dopMel 3BOJTIONMA: (PrTeTHYECKAs,
JTUBEPIreHTHAS, KOHBEPIreHTHAs, TTapaJljieIbHasl.
HeoGpaTuMocTh 3BOJIOLNH.

[TporcxoxkaeHne OT HeCIelua-JIN3HPOBAHHBIX
npenkoB. [Iporpeccupyrorias crienyain3anusi.

PackpriBath conep:kaHue TEPMUHOB U MOHATHIM:
MaKpO3BOJIIOIMS, (DrIIOTeHe3, OMOJOTUUECKUN
porpecc u perpecc, apoMopdos,
uanoananTanys, ooas qereHepanus,
aZanTUBHAS paJUalIMsl.

XapakTepu3oBaTh (POPMBI IBOJTIOLIUH.
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TeMbl ypoKoB
Y KOJINYECTBO YacOB

OcHOBHOE coepKaHne

[Inanupyemblie BUIbl yueOHOM
JEeATEIbHOCTH 00YYarOIUXCs

AJlanTUBHAS payaIus.

JdeMoHCcTpanuu:

Ilopmpemuwi: A. H. CeBepros.

Tabauywl u cxemwvl: «KApoMoOpGO3bD»,
«Mnuoanantarumny, «O01ast 1ereHepanus».
Obopyoosanue: moaenb «OCHOBHBIC
HaIpaBJICHUS IBOJIIOIUNY; 00BEMHAS MOJIEIb
«CTpoeHre TOJIOBHOTO MO3Ta MTO3BOHOYHBIX)

BoisBiste apomopdo3bl U uAKOAANTAIIUN Y
pacTeHuM U )KUBOTHBIX.

CpaBHHBaTh OMOJOTUYECKUI TPOTPECC U
OuosoruYecKuii perpecc, apoMopdo3s,
UM0AIaNITAllAIO0 U OOIIYIO JIET€HEPAIIHIO.
BbIABISTH B3aUMOCBSI3U MEXKAY MyTSIMU U
HaIpaBJICHUSIMU HBOJIIOIUU Y PACTCHUHN U
KUBOTHBIX

TEMA 2. BOSBHUKHOBEHUE U PA3BUTUE XXN3HU HA 3EMIJIE (9 1)

8. UcTopus xu3HM HA
3emJie u MeTOABI €é
usydenus. I'unoresnl
MPOMCXOKICHUSA KU3HU
Ha 3emuie (2 4)

JloHay4yHbI€ PEACTABICHUS O 3aPOKICHUN
)kn3HU. HaydHble runoTe3bl BO3HUKHOBEHUS
JKW3HU Ha 3eMJie: aOMOTeHE3 U IMMTAaHCTIEPMHUSL.
Xumunueckast PBOIIOLMUA. AOMOIreHHBIM CUHTES
OPTaHUYECKUX BEUICCTB U3 HEOPTAaHUYECKUX.
DKCNEPUMEHTAIBLHOE MOITBEPKICHNUE
XHUMHUYECKOM 3BomtoMu. HauaapHbIe sTansl

ononornyeckoi sBomoruu. ['unoreza PHK-mupa.

dopMupoBaHUE MEMOPAHHBIX CTPYKTYP U
BO3HUKHOBEHUE MPOTOKIETKU. [IepBbie KIETKH U
ux 3Bosmonus. @opMUpOBaHHE OCHOBHBIX TPYIIIT
JKUBBIX OPTaHU3MOB.

PackpriBath conep:kaHue TEPMUHOB U IMOHATHIM:
KpEalMoHN3M, a0HOTeHE3, BUTAIU3M,
MaHCIIepMHS, OMOII033, KOaIlepBaTHI,
POOMOHTHI, CHMOMOTEHE3.

XapakTepu3oBaTh METOAbl U3YUEHUS
HUCTOPHUUYECKOTO MPOIILIOro 3eMJIH.
[lepeuncnsaiTh OCHOBHBIE 3TAIlbl XUMUYECKOU U
OMOJIOrNYECKOM DBOJIIOIIMH.

N3narate conepkaHue runoTes3 U Teopuid
BO3HMKHOBEHHS KU3HU Ha 3eMJie
(kpealiuoHU3Ma, CaMOIIPOU3BOJILHOTO
3apOXKJIeHUsI (CTIOHTAHHOTO), MTAHCTIEPMUU,

59




TeMbl ypoKoB

H KOJIMYECTBO 4aCOB

OcHOBHOE coepKaHne

[Inanupyemblie BUIbl yueOHOM
JEeATEIbHOCTH 00YYarOIUXCs

JlemoHcTpanum:

Ilopmpempwi: ©. Pean, JI. [Tactep, C. Mumiep, A.
. Onapun, I'. FOpu.

Tabauywl u cxemol: «Bo3unkHOBeHUE COTHECUHOU
CHUCTEMBI», «Pa3BUTHE OPraHUYECKOTO MUPaY,
«PacturenbHas KiIeTkay, « KHBOTHAsS KIIETKAY,
«IIpokapuoTraeckas KIeTKa»

runote3sl PHK-Mupa).

OnwuceiBath 3kcniepuMenTsl C. Muiepa u

I'. FOpu no nosry4eHHIo OpraHu4eCKUX BEIIECTB
U3 HEOPraHUYECKUX MyTEM a0UOT€HHOTO
CUHTE3a

9. OcHOBHBIE PTaNbI
IBOJIIOIUHA
OPraHM4YecKoro Mupa Ha
3emuie, pasBUTHE )KU3HU
10 IpaM U nepuoaam

24)

Pa3BuTue X13HM Ha 3eMIIe 110 3paM U IIEPUOIAM.
Karapxei. Apxeickas 1 IpOTEPO30MCKAS IPHI.
[Taneo3oiickas spa u €€ nepuoIbl: KEMOPUIICKUN,
OpPIOBUKCKHUH, CUITYPUUCKUI, TEBOHCKUU,
KaAMEHHOYTOJIbHBIN, IEPMCKUM.

Me3so301ickas 3pa v €€ nepuoIbl: TPHACOBBIN,
FOPCKHI, MEJTIOBOU.

KaliHo3o1ckas 3pa u €€ nepuomsl:
MaJIECOT€HOBBIN, HEOT€HOBBINM, AHTPOIIOT€HOBBIH.
XapakTepucTuka KiumaTa 1 reoJIOrM4ecKuX
IIPOLIECCOB.

OCHOBHBIE 3Tallbl 3BOJIIOLIMH PACTUTEIBHOTO U
XKUBOTHOTO MUpa. ApoMop(03bl Y pacTeHUH U
XKUBOTHBIX. [TosiBNEHUE, paclBET U BBIMUPAHUE
IPyII 5KUBBIX OPraHU3MOB.

JdeMoHCTpanuu:

PackpsiBaTh coziepkaHne TEpPMUHOB U IIOHATHMN:
J0H, 3pa, epuoa, apoMopdo3sl,
UI0AJANTalliH.

3HaTh MOCIEA0BATEIBHOCTD JOHOB: KaTapXew,
apxeil, mpoTepo30i, haHepo3oii; 3p: apxerckas,
MPOTEPO30MCKAs], TAJICO30MCKAsI, ME3030MCKas,
KaifHO30MCKasi; EPUOJIOB: KEeMOPUICKHUIA,
OPIAOBUKCKUH, CUITYPUHUCKHM, JE€BOHCKHU,
KaMEHHO-YT'OJIbHBIN, IEPMCKUI, TPUACOBBIH,
FOPCKUI, MEJIOBOM, MTAJICOTCHOBBIN U
HEOrCHOBBIM, aHTPOIIOT€HOBBIN.
XapakTepru3oBaTh OCHOBHBIE COOBITHS B
Pa3BUTUH OPTaHUYECKOIO0 MUpa I10 3paM U
IIEPUOJIaM T'€0JIOTUYECKON NCTOPHUU; TaIlbI
pPa3BUTHUS PACTUTEIBLHOTO U KUBOTHOTO MUpA.
Boigenste rnaBHbIe apoMOpP(O3bl Y pACTEHUM U
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H KOJIMYECTBO 4aCOB

TeMbl ypoKoB

OcHOBHOE coepKaHne

[Inanupyemblie BUIbl yueOHOM
JEeATEIbHOCTH 00YYarOIUXCs

Tabauyvt u cxemwi: «PazBuTHe OpraHUYECKOTO
MUpPay, FTEOXPOHOJIOTHYECKas Ta0IHIIa.
Obopyoosanue: Komnexuus «DopMbl
COXPaHHOCTH UCKOITAEMBIX )KUBOTHBIX U
pacTeHUn».

JlaGopaTopHblie M NpaKTHYeCKHe padoThI:
Ipaxmuueckas paboma Ne 1. «3yuenue
MCKOIA€MbIX OCTaTKOB PACTEHUH U )KMBOTHBIX B
KOJUICKIUSAX).

IKcKypcus « IBONIOLASI OPraHUYECKOTO MUpa Ha
3emie»

(B eCTeCTBEHHO-HAYYHBIN UM KpaeBeIUECKUN
My3ei)

KUBOTHBIX.
CpaBHuBaTh MeX 1y cO00H NpeicTaBUTENEH
CUCTEMATHUYECKUX TPYIII OPTaHU3MOB,
BBISIBIISITH YEPTHI YCIOKHEHUS U
MPUCTIOCOOJICHHOCTHU K YCIIOBHSIM JKU3HU

10. CoBpemeHnHas

CUCTEMA OPraHUYIECKOro

mupa (1 49)

CucTtemMa OpraHM4eCKOro MUpa Kak OTpaKeHUe
sBOTIONMHU. OCHOBHBIE CUCTEMATUYECKUE TPYTIIIBI
OpraHU3MOB.

JlemoHcTpanum:

Tabnuyvt u cxemwvi: «CoBpeMEHHAs CUCTEMA
OpraHUYEeCKOTr0 MUPA»

PackpriBath conep:kaHue TEPMUHOB U IMOHATHIM:
CUCTEMAaTHKAa, UCKYCCTBEHHAs! U €CTECTBEHHAs
kjaccudukanus, OMHapHasi HOMEHKJIATypa,
OPUHIIUI UEPAPXUYHOCTH.

XapakTepu3oBaTh COBPEMEHHYIO CUCTEMY
OpPraHnYeCKOTrO MHUpa

11. DBoJonHuA 4eJI0BeKAa

(anTpomorenes)

(14)

DBOJIIOIMSA YeT0BeKa. AHTPOIOJIOTHS KaK HayKa.
Pa3Butue npeacTraBieHu 0 MPOUCXOKICHUN
yesoBeKa. MeToabl U3y4eHUs] aHTPOIIOTEHE3a.
CxoacTBa U pa3inyMs 4€JIOBEKA U dKUBOTHBIX.

PackpsiBaTh coziepkaHne TEPMUHOB U MIOHSATHM:
AHTPOTMOJIOT S, AaHTPOIIOTEHE3, YEIIOBEK
pasymusbIii (Homo sapiens), mpsMoxXoxaeHHeE,
BTOpasi CUTHaJIbHAsI CUCTEMA.
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TeMbl ypoKoB
Y KOJINYECTBO YacOB

OcHOBHOE coepKaHne

[Inanupyemblie BUIbl yueOHOM
JEeATEIbHOCTH 00YYarOIUXCs

CucremaTH4ecKoe MOJI0KEHUE YeTIOBEKa.
JdeMoHCcTpanuu:

Hopmpemuwi: Y. /lapsun.

Tabauywl u cxemwl: «CpaBHEHHE aHATOMUYECKUX
4YepT CTPOCHHUSI YEJIOBEKA U YEIIOBEKOOOPA3HBIX
00€3bsH».

ObopyoosaHue: clenku uiu u300paxtceHus
KAMEHHbIX OpYOUll NEPBOOLIMHO20 YeNl08eKA.
KaMHU-4yonnepuwl, pyouna, ckpeona

[Iepeuncnarh 3a1a4M aHTPOIIOJIOTHH, 3TAIBI
CTaHOBJICHHS U Pa3BUTHS MIPEACTABICHHUN O
MIPOUCXOKICHUH YETIOBEKA.

N3maraTte OCHOBHBIE NIOJIOKEHUS TEOPUN

Y. JlapBrHa, KpUTUYECKU OLICHUBATH
HEHAY4YHYIO0 HH(OPMALIMIO O IPOUCXOXKICHUU
YEJIOBEKa.

3HaTh CUCTEMAaTHYECKOE MOJI0KEHUE BUIA
Homo sapiens, nepedncinsatb ero MOp¢oJioro-
AHATOMHUYECKUE IPU3HAKHU PA3HOI'O YPOBHS
(Tum, KJacc, OTpsIA U IIp.).

VYcraHaBIMBaTh YEPTHI CXOJCTBA U PA3IUUHA
YeJI0BEKa U )KUBOTHBIX.

OOBACHATD U OLIEHWBATh 3HAYEHHE HayYHbIX
3HAHUI O TPOUCXO0KICHUN YEJIOBEKA JIIS
NOHMMAaHUS MECTa U POJIM YEJIOBEKA B IIPUPOJIE

12. JIBmaKynue CUJIbl

(paxTopsl)
anTponoresesa (1 4)

JIBrokymue cuitbl ((hakTophl) aHTPOTIOTEHE3A.
HacnencrBenHass H3MEHUYMBOCTD M €CTECTBEHHBIM
ot6op. OOIIeCTBEHHBIN 00pa3 KU3HH,
W3TOTOBJICHUE OPYJIUM TPyAa, MBIILJICHUE, PEYb.
JdeMoHCTpanuu:

Tabauywvl u cxemol: «CpaBHEHHE aHATOMUYECKUX

PackpsiBaTh coziep:kxaHue TEpPMUHOB U OHSATHM:
(bakTOpbI AaHTPOTIOT€HE3a, IPYIIIOBOE
COTPYAHUYECTBO, peUb, OPYAUHAs
NEeSATEIbHOCTb, MOTUMOP(HU3M.
XapakTepu3oBaTh JBHKYIINE CHIIbI ((PaKTOpPHI)
AHTPOIIOTeHe3a: OMOJOTUYECKHUE U COL[UANIbHBIE,
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TeMbl ypoKoB
Y KOJINYECTBO YacOB

OcHOBHOE coepKaHne

[Inanupyemblie BUIbl yueOHOM
JEeATEIbHOCTH 00YYarOIUXCs

YepT CTPOCHUS YEIOBEKA M YEIIOBEKOOOPa3HBIX
00€3bsIHY,

«OCHOBHBIE MECTa MAJICOHTOJIOTHICCKUX HAXOOK
MIPEIKOB COBPEMEHHOTO YEIIOBEKAY).
Obopyoosanue: mynsxxu «IIpoucxoxaenue
4yeJioBeKay (OI0CThI aBCTPATIONUTEKA,
MUTEKAHTPOIIA, HEaHIepTaiblla, KPOMaHbOHIIA)

CpPaBHUBATH UX MEXITY COOO0M

13. OcHOBHBIE CTAANH
IBOJIIOIUH YeJI0BeKa

(14)

OCHOBHBIE CTA/INM U BETBU BOJIIOIIUU YEJIOBEKA:
aBCTPAJIONUTEKH, YenoBeK ymenbli, YenoBek
MPAMOXOIAIINM, YeIOBEK HEAHIEPTAIBCKUM,
YenoBek pa3yMHbIN COBPEMEHHOTO THUIIA.
Haxonku nckomnaembIx OCTaTKOB, BpEMS
CYILIECTBOBaHMsI, 00JACTh PACIPOCTPAHEHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYaus
Tpyaa.

JlemoncTpanum:

Tabauywl u cxemol: «OCHOBHBIE MECTa
MAJICOHTOJIOTUYECKUX HaXOAO0K MPEIKOB
COBPEMEHHOI0 YEJIOBEKaY, «JlpeBHenIme
monn», «pesaue moan», «llepBbie
COBPEMEHHBIE JIFOIN».

Obopyoosanue: mynsixu «lIpoucxoxaeHue
YEJIOBEKa»

PackpbiBaTh copepkaHre TEPMHHOB U TIOHSATHH:
ABCTPAJIONIUTEK, Y€JIOBEK YMEIIBIN, YEIIOBEK
PSIMOXO/IAIIMIMA, HeaHaepTaliell, KpOMaHbOHEII,
HEOJIUTHUYECKAs PEBOJTIOLIHS, IEPBOOBITHOC
UCKYCCTBO.

XapakTepru30BaTh U CPABHUBATH MEXKIY COOOM
OCHOBHBIE CTaIMU DBOJIOIMH YEIIOBEKA:
XPOHOJIOTUYECKHUI BO3PACT, apeat
pacmipocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta,
o0pa3 KU3HU U OPYIUs TPyJa
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TeMbl ypoKoB
Y KOJINYECTBO YacOB

OcHOBHOE coepKaHne

[Inanupyemblie BUIbl yueOHOM
JEeATEIbHOCTH 00YYarOIUXCs

(OFOCTBI aBCTpaAJIONUTEKA, MUTEKAHTPOIIA,
HEaHJIepTalblia, KPOMAHBOHIIA); CICIKHU WIH
U300paKEHUS] KAMEHHBIX OpYAUi EpPBOOBITHOTO
YeJIoBeKa: KaMHU-4YOMIEephl, pyouiia, ckpeodiia

14. YesioBeuecKkue pacol
U PUPOIHbIE
ajanrauuu yejgoseka (1

4)

UYenoeueckue packl. OCHOBHBIE OOJIBIITNE PACHI:
eBponeouHas (eBpa3uiickas), Herpo-

aBcTpajougHas (PKBaTOpUaIbHAs), MOHTOJIOMIHAS

(azmaTcko-amepukaHckas). YepTol
PUCIOCOOJIEHHOCTH IIPEICTaBUTENEH
YEJIOBEUECKUX Pac K YCIOBUSAM CYIIECTBOBAHUS.
EnuncTBO uenoBedeckux pac. Kputuka pacusma.
JlemoHcTpanum:

Tabauywl u cxemol: «HeaoBedecKue pachb»

PackpriBath conep:xaHue TEPMUHOB U MOHATHIA:
pachl, pacoreHes, COuuaI-IapBUHU3M, PACU3M,
METHUCALIUSL.

XapakTepu3oBaTh U CPABHUBATH
MPECTABUTEIIEN YEIOBEYECKUX pac,
pacKpbIBaTh MPUUUHBI U1 MEXaHU3MBI
pacorenesa, NEPEYUCIsATh U MPUBOJAUTH
PUMEPHI TPUCTIOCOOIEHHOCTH Y€TIOBEKA K
YCJIOBUSIM CPEJIbl, IPUMEPBI
MPUCTIOCOOUTENILHOTO 3HAYEHUSI PACOBBIX
MIPU3HAKOB.

Jloka3wsiBaTh eMMHCTBO BUa Homo sapiens,
Hay4YHYIO HECOCTOATENBHOCTh PACOBBIX TEOPUH,
UJEel COMaIbHOIO JApBUHU3MA U pacu3Ma

TEMA 3. OPTAHU3MbI U OKPYIKAIOIIIAA CPEJIA (5 u)

15. Oko0rus KaK HayKa

DKOJIOTUs KaK HayKa. 3a1a4uu U pa3/ieiibl

PackpsiBaTh coziepkxaHue TEpMUHOB U IIOHATHM:

64




TeMbl ypoKoB
Y KOJINYECTBO YacOB

OcHOBHOE coepKaHne

[Inanupyemblie BUIbl yueOHOM
JEeATEIbHOCTH 00YYarOIUXCs

(1)

AKOJIOTUU. METOABI 3KOIOTHYECKHUX
WCCIIEIOBAHUM.

DKOJIOTNYECKOE MUPOBO33PEHUE COBPEMEHHOTO
YEJI0BEKA.

JlemoncTpanum:

Ilopmpemeor: A. T'ym6onsar, K. @. Pynbe, 3.
['exkernsb.

Tabauywl u cxemwr: kKapta «IIpupoHbIE 30HBI
3emim»

9KOJIOTHs, MOJIEBBIE HAOJIOICHN,
3KCIIEPUMEHTBI, MOHUTOPUHT OKPYKAIOIIEH
Cpelbl, MOJEITUPOBAHUE, FIKOJIOTUUECKOE
MHPOBO33pPECHUE.

[lepeuncnsaTe 3agaun S3KOJI0TUH, €€ Pa3Aeibl U
CBSI3U C IPYTUMHU HAYKaMH.

XapaKkTepu30BaTh METObI IKOJIOTUUYECKUX
HCClIe0BaHUN

16. Cpeabl oouranusi u
IKOJIOTHYECKHe
¢paxropsI (1 4)

Cpenpl 00MTaHUS OpPTaHU3MOB: BOJIHAs, HA3EMHO-
BO3YIITHAS, TOYBEHHAS, BHYTPHOPTaHN3MCHHAS.
Dxonornueckue pakropsl. Knaccudukarms
HKOJIOTHYECKUX (PaKTOPOB: aOMOTHYECKUE,
OMOTHUYECKHE U aHTpoIoreHHbIe. JleiicTBue
HKOJIOTUYECKUX (PaKTOPOB HA OPTAaHU3MBI.
JlemoncTpanum:

Tabauywl u cxemor: «Cpeapl 0OUTAHUS
OpraHU3MOB»

PackpsiBaTh coziep;kaHne TEPMUHOB U OHSTHM:
cpena oOMTaHusl, SKOJOTUYECKHE (PaKTOpBl,
OMOJIOTUYECKHI ONITUMYM, OTPAHUYHUBAIOLIU N
(IuMuTHpYOIHI) PakTop.

XapakTepu30oBaTh yCIOBUS Cpell OOUTaHUSA
OpraHU3MOB; KJIacCU(ULUPOBATH U
XapaKTepU30BaTh 3KOJOTHUECKHE (PAKTOPHI:
abnoTUyYecKre, OMOTHUECKUE U AaHTPOTIOTEHHBIE.
OnuceIBaTh JEHCTBUE DKOJIOTMYECKUX
(aKkTOpOB Ha OPTAHU3MBI.

XapakTepu3oBaTb 0COOCHHOCTU CTPOEHUS U
KU3BHENIEATEIIbHOCTH PACTEHUI U AKUBOTHBIX
pa3HbIX cpe]l OOUTaHUs
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TeMbl ypoKoB
Y KOJINYECTBO YacOB

OcHOBHOE coepKaHne

[Inanupyemblie BUIbl yueOHOM
JEeATEIbHOCTH 00YYarOIUXCs

17. AOmoTnueckue
dakropsl (1 4)

AlGuoTnueckue (HakTophl: CBET, TEMIIEPATYypPa,
BIaXHOCTh. DoTonepuoausM. [Ipucnocobienus
OpPraHU3MOB K JIEUCTBUIO aOMOTUYECKHUX
daktopoB. buonornueckue puTMBI.
JlemoHncTpanum:

Tabauyst u cxemvi: «DOTONEPUOTUIMY.
JlaGopaTopHblie 1 NpaKkTHYeCKHe padoThI:
Jlabopamopnas paboma Ne 3.
«Mopdonornueckue 0cCOOEHHOCTH paCTEHUH U3
Pa3HBIX MECT OOUTAHUS.

Jlabopamopuas paboma Ne 4. «BnusiHue cBeTa Ha
POCT U pa3BUTHE YEPEHKOB KOJIEYCa»

PackpbiBaTh copepkaHre TEPMUHOB U TIOHSATHH:
abuoTudeckue GpakTopbl, GOTONEPUOIU3M,
OMOJIOTUYECKHE PUTMBI.

AHanu3upoBaTh JCHCTBUE CBETA, TEMIIEPATYPHI,
BJIQYKHOCTU HA OPTaHU3MbI U TIPUBOJIUTH
IPUMEPHI TPUCTIOCOOIEHHOCTH OPTaHU3MOB.
[IpoBoauTh OuosorHueckre HabI0ICHUS U
0(OPMIIATH PE3YJIBTATHI IPOBEIEHHBIX
HaOJII0IEHUI

18. buornueckue
daxkTopsi (1 1)

buotnueckue paxropsl. Buasl 6notrueckux
B3aUMOJCHUCTBUN: KOHKYPEHLHNS, XUII[THUYECTBO,
cumM6Om03 1 ero ¢opmel. [TapazuTusm,
KOooIepalusi, MyTyajanu3m, KOMMEHCAIU3M
(KBapTUPAHCTBO, HAXJIEOHUYECTBO).
AMeHcanu3M, HeUTpaJin3M. 3HaYEHUE
OMOTHYECKUX B3aUMOJIECHCTBUN IS
CYILIECTBOBAHMS OPTraHW3MOB B MPUPOTHBIX
coo0IIecTBax.

JdeMoHCTpanuu:

Tabnuywvl u cxemor: «lInieBrIe TSN

PackpsiBaTh coziep:xaHue TEpPMUHOB U OHSATHM:
Oouotuueckue GakTopbl, XUITHUYECTBO,
napa3uTU3M, KOHKYPEHIUS, MyTyalu3M,
CUMOHO03, KOMMEHCAJIU3M, HaXJICOHUYECTBO,
KBapTUPAHCTBO, aMEHCAJIU3M, HEUTPAIIU3M.
XapaktepusoBarh OMoTHUYECKHE (HPaKTOPHI U
BU/JIb B3AUMOOTHOIIICHUN MEXTy OpraHu3MaMu;
MPUBOJUTH MPUMEPHI B3aUMHOU
IPUCIOCOOJIEHHOCTH OPTraHU3MOB.

CpaBHUBaTh MEXTy COO0ON BUJIbI OMOTUYECKUX
B3aMMO/ICICTBUI OPraHU3MOB
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TeMbl ypoKoB
Y KOJINYECTBO YacOB

OcHOBHOE coepKaHne

[Inanupyemblie BUIbl yueOHOM
JEeATEIbHOCTH 00YYarOIUXCs

19. Jkosoruyeckmne
XapaKkTepUCTUKHU BUIA U
nonyJjasuun (1 4)

DKOJIOTUYECKUE XAPAKTEPUCTUKHU TOMYJISAIINH.
OCHOBHBI€ TOKA3aTEIIU MOMYJISIUN:
YUCJIEHHOCTbD, INIOTHOCTh, POKIAEMOCTb,
CMEPTHOCTb, TPUPOCT, MUTpaLus. JluHamuka
YUCJIEHHOCTH MOMYJISIUU U €€ PETYJIISALHNSL.
JlemoHncTpanum:

Tabauyst u cxemoi: «Ilomymsuny,
«3aKOHOMEPHOCTH POCTA YUCIEHHOCTH
MOMYJSIUNA UHOY30pUU-TYPEITBKNY.
JlabopaTopHbie U NpaKTHYECKHE PadOThI:
Ipaxmuueckas paboma Ne 2. «Iloncuér
MJIOTHOCTH MOIMYJISIIUM pa3HbIX BUAOB PAaCTECHUN»

PackpeiBath conep:xaHue TEPMUHOB U ITOHATHUM:
NONYJIALUS, YUCIEHHOCTD, IIJIOTHOCTb,
POXK1aEMOCTh, CMEPTHOCTB, IIPUPOCT,
MUTpaLys, IMHAMUKA YUCICHHOCTH ITOIYJISALHAHN.
XapakTepu3oBaTh OCHOBHBIEC IIOKA3aTEIU U
JKOJIOTUYECKYIO CTPYKTYPY IOIIYJIALNY;
OIMCBHIBATh MEXAHU3MBI PEryJIALIUU

YU CJIEHHOCTH IOIYJISLUN

TEMA 4. COOBHIECTBA N 5KOJIOI'MYECKHUE CUCTEMBI (9 u)

20. CoobmrecrBa
opranu3moB (1 4)

Coo00111€CcTBO OpraHu3MOB — OHOIICHO3.
CtpykTyphl OHMOIIEH03a: BUIOBas,
MPOCTPaHCTBEHHAsA, Tpoduueckas (TUIIeBas).
Bunpi-nomunantel. CBs3u B OMOIIEHO3E.
JlemoncTpanum:

Tabnuysl u cxemol. «llumessble enmwy,
«buoreHo3: coctaB U CTPyKTypay.
Obopyoosanue: MOJeIb-alTUIUKAIINS
«Tunuuneie OUOLIEHO3bIY; repbapuit

PackpriBath conep:xkaHue TEpPMUHOB U IMOHATHIM:
OHOIIEHO03, DKOCHCTEMA, OMOr€OLICHO3, BUIbI-
JOMUHAHTBI, SKOJIOTUYECKasl HUIIIA.
XapakTepu3oBaTh OUOIEHO03 (CO00IIECTBO), €T0
BUJIOBYIO, IPOCTPAHCTBEHHYIO U TPO(PHUUECKYIO
CTPYKTYpBHI.

OOBACHATH POJITH KOMITOHEHTOB OMOIIEHO32 B
MOJIZICPYKAHUH €TO CTPYKTYPHI U
CYLIECTBOBAaHUS HA OINPENCIEHHON TEPPUTOPHUH.
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«PacturenpHble COOOIIECTBAY; KOJUIEKIUS
«buoneHos3»

OOBSACHATH OMOJIOTUYECKHUI CMBICI SIPYCHOCTH
Y JIMCTOBOW MO3AauKH.

CpaBHHMBaTh KOMIIOHEHTHI OMOIIEHO30B, UX
BUJIOBYIO, MPOCTPAHCTBEHHYIO U TPOYUUECKYIO
CTPYKTYPBI, CBSI3U MEXIY OpTraHU3MaMU

21. DKocucTEMBI H
3aKOHOMEPHOCTH MX
CyLIeCTBOBAHUA (2 1)

DKoJioruyecKkue cucTeMbl (3KocucTemsl). [lonsTue
00 ’KOCUCTEME U OHOTEOIICHO3E.
@OYHKITMOHATbHBIE KOMITOHEHTBI SKOCHCTEMBI:
MIPOYIICHTHI, KOHCYMEHTBI, PEIYIICHTHI.
KpyroBopoT BemecTB 1 MOTOK YHEPTUH B
skocucteMe. Tpopuueckue (MUIIEBbIE) YPOBHU
skocuctemsl. [Tuessie nienu u cetu. OCHOBHBIE
MOKAa3aTeNId YKOCUCTEMBI: OroMacca, PO TyKITHS.
DKOJIOTHYECKUE TTUPAMHUJIBI: TIPOTYKITHH,
YHCJIEHHOCTH, OroMacchl. CBONCTBA SKOCUCTEM:
YCTOWYHBOCTD, CAMOPETYJISIINS, PA3BUTHE.
Cykueccus.

JdeMoHCcTpanuu:

Ilopmpemuwi: A. JIx. Tencnu, B. H. Cykaués.
Tabauywl u cxemol: «IIpupomaHbIe COOOIIECTBAY,
«llenmn nuTaHms, « IKOJOTHUYECKAS ITUPAMHUIA»

PackpeiBath conep:kaHue TEPMUHOB U ITOHATHUM:
HKOCUCTEMA, OMOT€OLIEHO3, TPOIYLIEHTHI,
KOHCYMEHTBI, PEAYLIEHTHI, TPO(PUYECKUE
YPOBHH, IUIIEBAS LIENb U CETh, SKOJIOTHYECKHE
nupamMuabl, OoMacca, MpoyKLIHs, CYKIIECCHS.
XapakTepu30oBaTh CBOMCTBA 3KOCUCTEMBI (€€
CIIOCOOHOCTH K JJIUTETLHOMY
CaMOIIOJAEP/KAHUIO, OTHOCUTEIBHO 3aMKHYTHIN
KPYroBOPOT BEILECTB, HEOOXOIUMOCTh MOTOKA
DHEPTHH).

CpaBHuBaTh NaCTOUIIHBIE U IETPUTHBIE
MUIIEBbIE [IETH, TPO(UIECKUE YPOBHU
DKOCHUCTEMBI.

PaznuyaTe nupaMuabl IpOAYKIUU, TUPAMUIBI
YHUCIIEHHOCTU U HUpPaMUAbl OMOMACCHI.
CocTaBasaTh LENH U CETH MUTAHUS.
[IepeuncnsaTs CBOMCTBA SKOCUCTEM:
YCTOMYUBOCTb, CAMOPETYJIALMS, PA3BUTHE
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[Inanupyemblie BUIbl yueOHOM
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(cykmeccus).

OnuckIBaTh MEXaHU3M MOICPKAHUS
paBHOBECHSI B 9KOCHCTEMaX.
XapakTepu3oBaTh CYKIIECCUH, BBISIBIISTh
PUYUHBI U O0IINE 3aKOHOMEPHOCTH CMEHBI
KOCUCTEM

22. IIpupoaHsbie
3kocucremsl (1 4)

[IpupoHbIE 3KOCUCTEMBI. DKOCUCTEMBI PEK U
03€p. DKOCHCTEMA XBOMHOT'O WU
HIMPOKOJIMCTBEHHOT O JIeca.

JlemoncTpanum:

Tabauywl u cxemol: «IKOCUCTEMA
HIMPOKOJIMCTBEHHOTO JIECA», « IKOCHCTEMA
XBOWHOIO

necay, «bruoneHo3 Bogoéman.

Obopyodosanue: repdbapuu U KOJIJIEKIIUU PACTCHUM
Y ’KUBOTHBIX, TPUHAVICIKAIIUX K PA3HBIM
HKOJIOTUYECKUM TPYyIIaM OJHOTO BUA

PackpriBath conep:xkaHue TEPMUHOB U ITOHATHIM:
BOJHBIC YKOCHCTEMBI, OMOTE€OIICHO3HI,
(UTOIJIAHKTOH, 300IJTAHKTOH, OEHTOC, TyMYC.
[IpuBOANTH MPUMEPHI MPUPOTHBIX SKOCUCTEM
CBOEU MECTHOCTH.

CpaBHMBaTh HA3€MHbIE U BOJIHBIEC IKOCUCTEMBI,
OpraHu3Mbl, 00pa3ylolme pa3Hbie TpohuIecKue
YpOBHU

23. AHTPONIOTeHHbIE
ykocucTemsl (1 )

AHTPOTIOTE€HHBIE SKOCUCTEMbI. ATPOIKOCHUCTEMBI.
Ypb6o3kocucreMsl. brosmorunaeckoe u
X035MCTBEHHOE 3HAUCHUE arpOIKOCUCTEM U
ypOOIKOCUCTEM.

buopaznooOpasue kak HakTop yCTOWIUBOCTH

PackpsiBaTh coziepxaHne TEpPMUHOB U OHSATHM:
AHTPOIIOTCHHAS YKOCUCTEMA, arpOIKOCUCTEMA,
ypOo3kocucTema, buopaznoodpasue.
XapakTepru30BaTh arpo3KOCUCTEMBI U
ypOOIKOCUCTEMBI, 0COOCHHOCTH UX
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OcHOBHOE coepKaHne

[Inanupyemblie BUIbl yueOHOM
JEeATEIbHOCTH 00YYarOIUXCs

skocucteM. CoxpaHeHne GuoJIOruuecKoro
pazHooOpa3us Ha 3eMIie.

JdeMoHCcTpanuu:

Tabauywl u cxemvl: «ATPOIEHO3Y.
Obopyoosanue: xomekus «Bpeaurenu
BOKHEUIIUX CEITbCKOXO03IUCTBEHHBIX KYJIBTYP)»

CYIICCTBOBAHMSI.
[TpuBOIUTH IPUMEPHI AHTPOIIOTCHHBIX
HKOCHUCTEM CBOCH MECTHOCTH, OIMCHIBATH UX
BHJIOBOM COCTaB U CTPYKTYPY.

CpaBHHBaTh COCTaB M CTPYKTYPY HPHPOTHBIX
AKOCHCTEM U arpo3KOCUCTEM, arPOIKOCHCTEM U
ypOO3KOCHCTEM

24. buocdepa —
rja00ajJbHas YKOCHCTEeMa
3emuu (1 4)

VYuenue B. 1. Bepuanckoro o ouocdepe.
['panutibl, coctaB u CTpyKTypa 6uocdepsl.
Kusoe BemecTBo 1 ero ¢pyHkiuu. OcoOeHHOCTH
orocdeprl Kak ri100ambHON SKOCUCTEMBI.
Jlunamuyeckoe paBHOBECHE M 0OpaTHast CBSI3b B
ouocdepe.

JlemoncTpanum:

Ilopmpemuwi: B. 1. Bepraackui.

Tabnuyvt u cxemsr: «O0IIAS CTPYKTYpa
ouocdepn», «PacnpocTpaHeHHe KU3HU B
ouocdepe», «O30HOBBIN IKpaH OHoChephI»

PackpeiBath conep:xaHue TEPMUHOB U IMOHATHM:
o6uocdepa, KUBOE BEIIECTBO, TUHAMUYECKOE
paBHOBECHE.

OuenuBaTth BrJaa B. . BepHajckoro B
co3JlaHue y4ueHus o buocdepe.
XapakTepusoBarh cocTaB Ouocdepsl, GyHKIIUN
YKUBOTO BEIIECTBA OMochepbl U OnpeaesITh (Ha
KapTe) 00JIaCTH €ro HauOOJIBIIETO
pacnpocTpaHEHUs.

[IpuBoANTH MpUMEpPHI MPOSIBIEHUS (QYHKIIHMA
YKUBOTO BellecTBa Ouocdepsl,
OMOTCOXMMHYECKOH eATEeIbHOCTH YeTIOBEKa.
[lepeuncnarb ocobeHHOCTH Orochepbl Kak
rJ100aNbHON SKOCUCTEMBI 3eMITU
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25. 3akoHOMepHOCTH
CYLIeCTBOBAHMSA
ouochepsni (1 )

KpyroBopoThI BEMECTB M1 OMOTCOXUMUYECKUE
LUKJIBI 3JIEMEHTOB (yIliepoja, a30Ta).
3oHanbHOCTH Ouochepbl. OCHOBHBIE OMOMBI
CYLIH.

JlemoHncTpanum:

Tabnuywt u cxemvi: «kKpyroBopoT yriiepoja B
ouocheper», «Kpyropopot azora B mpupoie»

PackpeiBath conep:xaHue TEPMUHOB U ITOHATHUM:
[IEJIOCTHOCTH OuOCchepbl, KPyTOBOPOT BEIIECTB,
OMOTeOXUMHUYECKHUE IIUKIIbI 3JIEMEHTOB,
30HaJILHOCTH OUOC(hEphl, OMOMBL.

OnuceiBaTh KPyroBOPOT BEILIECTB,
OMOreOXMMHYECKHUE UKIIBI a30Ta U yIiepoja B
ouocdepe.

OOBIACHATH TPUYUHY 30HATBHOCTH OMOCHEPHI.
[lepeuncnsaTs U XapakTepu30BaTh OCHOBHbBIE
OMOMBI CyIIn 3eMIIH

26. YesioBe4eCTBO B
ouocdepe 3emutu (1 4)

YenoseuecTBO B Ouochepe 3emMiu.
AHTpOIOTeHHbIE U3MEHEHUS B Orocdepe.
['1o6anbHbIE HKOIOTHYECKUE

POOJIEMBI.

JlemoncTpanum:

Tabnuyvl u cxemor: «I[IpumepHble
aHTPOIIOTEHHBIE BO3-

JIEVCTBHS Ha PUPOY», « BaxkHeune
WMCTOYHUKH 3arpsI3HEHUS BO3/IyXa M TPYHTOBBIX
BO», «IlouBa — BakHEHIIIAsl COCTABISAIONIAS
ouochepnn», «PakTOphl AeTpagalliy MOYBY,
«ITapHukoBbIii 3 PexT», «PaKkTopbl
PaAMOAKTUBHOTO 3arpsi3HeHUs Onochepb»;

PackpriBath conep:kaHue TEPMUHOB U IMOHATHIM:
AHTPOIIOT€HHbIE U3MEHEHUS, IKOJIOTHYECKUI
KPHU3HC, I100anbHbIE TPOOIEMBI.
XapaktepusoBath OMOC(hHEpHYIO pOJIh YeIOBEKA.
[IpuBOAUTE MPHUMEPHI AHTPONOTEHHBIX
U3MEHEHUM B Onocdepe.

OueHnBarh NOCIEACTBUS 3arPSI3HEHHUS
BO3/IYIIIHOM, BOJIHOM CpE€Jibl, U3BMEHEHUS
KJIMMaTa, COKpaleHus: 0nopa3sHooopasusi.
@opMynHpOBaTh COOCTBEHHYIO MTO3UIUIO 110
OTHOLIEHUIO K rJI100aIbHBIM M PETMOHATbHBIM
AKOJIOTUYECKUM MpoOIeMaM, apryMEHTUPOBATh
CBOIO TOUKY 3PEHHSI.
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Kpacnas xkuura P®, nzo0pakeHus oxpaHsieMbIX
BHJIOB PACTEHUM U )KUBOTHBIX

Ha3zpiBaTh npu4rHbI NOSBICHUS
MIPUPOJOOXPAHHON ITUKHU, PACKPHIBATH
3HaYCHUE IIporpecca il MPEeoaOJICHUs
3KOJIOTUYECKOI0 KpU3uca

27. CocymiecTBOBaHHUe
NMPUPOIBI
yesjosedecTna (1 4)

CocyiecTBOBaHME MPUPOJIBI M YETIOBEYECTBA.
Coxpanenue 6mopazHoo0pa3us Kak OCHOBA
ycToitunBocTu 6uocdeprl. OcHOBa
PaIMOHAIBHOTO YIIPABICHUS TPUPOTHBIMA
pecypcaMu B X UCTOJIb30BaHUE. JlOCTHKEHUS
OMOJIOTMU U OXpaHa MPUPOJIbI.
JlemoHncTpanum:

Tabauywt u cxemwi: «buocdepa u yenoBex»

PackpsIBaTh conep:kaHne TEPMUHOB U IIOHATHIA:
palMOHAIBHOE IPUPOIOIIOIb30BAHUE,
YCTOWYMBOE Pa3BUTHE, KOIBOIIOLUS.
XapakTepu30oBaTh pallMOHAIBHOE
UCII0JIb30BaHUE IPUPOJHBIX PECYPCOB;
OCHOBHBIE TTOJIOKEHUSI KOHUEMIUN YyCTOMYUBOTO
pa3BUTHS
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