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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI TPOI'PAMMBI 1O BUOJIOT'MH
(YIJYBJAEHHBIA YPOBEHB) HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUS

JIM4HOCTHBIE pe3y/IbTaThl

OI'OC COO ycranaBimMBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OOYyYaIOIIUMHKCS
[IPOrpamMM CpeHero oouero 00pa3oBaHus: JMUHOCTHBIC, METAIIPEMETHBIE U MPEIMETHBIE.

B cTpykType JNMUYHOCTHBIX PE3yJbTaTOB OCBOEHHS MPOTrpaMMbl MO OHOJIOTHH BbIAEIICHBI
CIIEIYIOIIME COCTABIIAIOLIME: OCO3HAaHME OOYYAIOIIMMHCA  POCCHMCKOM  Ipa)XIaHCKOM
WJIEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOATEIIBHOCTH M CaMOOIPEAEIICHHUIO,
HaJIM4YMe MOTHMBALMUM K OOyYeHHIO OMOJIOTHH, IIeJICHANpPaBIEHHOE pPa3BUTHE BHYTPEHHUX
yOexAeH TIMYHOCTH HAa OCHOBE KJIFOYEBBIX IIEHHOCTEH M HCTOPUYECKUX TPAAMIIMNA Pa3BUTHS
OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTh OOYyYaroIMXCs PYKOBOJICTBOBAThHCS B
CBOEH  JIEATENIbBHOCTH  IIEHHOCTHOCMBICIIOBBIMUA  YCTaHOBKaMH, IMPUCYIIMMH  CHCTEME
Ouosornyeckoro  oOpa3oBaHMs, HaJM4YUe I[PABOCO3HAHUS  DKOJIOTMYECKOH  KYJIBTYpHI,
CIIOCOOHOCTH CTaBUTD LU U CTPOUTH KU3HEHHBIE TJIaHBI.

JInuHOCTHBIE PE3yNbTaThl OCBOEHUS! IPOrPaMMBbI 110 OMOJIOTMH JOCTUTAOTCSI B €UHCTBE
yu4eOHOW U BOCHUTATENHHOM N1eATEeIbHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCHHUCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPUYECKUMH U JyXOBHOHPABCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIMU B
oOmiecTBe MpaBUJIaMU M HOpPMaMHU MOBEJIEHHUS U CIOCOOCTBYIOT MpOIlEcCaM CaMOIIO3HAHUA,
CaMOBOCIIUTaHUS U CaMOPAa3BUTHA, PA3BUTUS BHYTPEHHEH MO3UIUH JINYHOCTH, NATPUOTU3MA U
YBaXEHUSI K 3aKOHY U NPaBOIOPSAKY, YEJIOBEKY TPy[a M CTaplIeMy MOKOJEHUIO, B3aUMHOIO
YBOXEHUs, OEpEeKHOro  OTHOLIEHUS K  KYJIbTYPHOMY HacleAWi0 U TPaAULUIM
MHOTOHAIIMOHAJIBHOTO Hapoxaa Poccuiickoit denepanun, NpUpoje U OKPYKAIOILIEH cpelie.

JInuHOCTHBIE pE3yNbTaThl OCBOEHUS yuyeOHOro npeamera «bHoIorus» JOMKHBI OTpaXxaThb
TOTOBHOCTh U CIIOCOOHOCTH O0YYarOMIMXCs PYKOBOACTBOBATHCA CPOPMHUPOBAHHON BHYTPEHHEH
MO3UIMEN JMYHOCTH, CHCTEMOM LIEHHOCTHBIX OPHEHTALMH, T[O3UTUBHBIX BHYTPEHHHUX
yOeXAeHHid, COOTBETCTBYIOIIUX TPAJUIMOHHBIM IICHHOCTSM POCCHICKOrO  OOIIEeCTBa,
paciIMpeHue >KU3HEHHOTO OIbITa U OMbITa JIEATEIbHOCTU B IPOLECCE peanu3aliid OCHOBHBIX
HaIpaBJIEHUH BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YUCJIE B YaCTHU:

1) rpa’aaHCKOro BOCIUTAHUS:

c(hOpMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMU OO0YYAIOMIETrocsl KaK aKTMBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHMCKOro OOLIecTBa; OCO3HAHME CBOMX KOHCTUTYLIMOHHBIX IpaB U 0Os3aHHOCTEH,
YBa)KEHUE 3aKOHA U NPaBONOPSAKA; TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU
CO3JaHUU YYEOHBIX MPOEKTOB, PELICHUH Y4YEOHBIX U TI03HABATEIbHBIX 3a]a4, BBINOJIHEHUU
OMOJIOTMYECKHUX IKCIIEPUMEHTOB;
CIIOCOOHOCTB OIpPENEsATh COOCTBEHHYIO MO3MIMIO 110 OTHOLICHHUIO K SIBJICHHUSIM COBPEMEHHOM
KU3HM U OOBACHATH €€; YyMEHHE YUYMUTHIBATh B CBOUX JEHCTBHUAX HEOOXOIUMOCTb
KOHCTPYKTMBHOTO B3aUMOJEHCTBUSl JIIOJEH C pa3HbIMH yOEXKIEHUSMHU, KYyJIbTYpPHBIMU
LIEHHOCTSAMM U COLMAJbHBIM IOJOXEHUEM; TOTOBHOCTb K COTPYIHHYECTBY B IpOIECCE
COBMECTHOTO  BBINIOJHEHHS] Y4eOHBIX, IIO3HABaTEJIbHBIX W HCCIIENOBATENbCKUX  3ajady,
YBOKUTEIBHOIO OTHOIIEHUS K MHEHHIO OIIMOHEHTOB IpPHU OOCYKICHHUU CHOPHBIX BOIPOCOB
OHMOJIOTUYECKOT0 COJIeP KaHUs; TOTOBHOCTh K T'YMaHUTapHON U BOJIOHTEPCKOM NEATEIbHOCTH;

2) IaTpMOTHYECKOI0 BOCIIMTAHNSA:
c(hOpMUPOBAHHOCTh POCCHMCKON TI'pakIaHCKOW HWAESHTUYHOCTH, NATPHOTHU3MA, YBAKCHHUS K
CBOEMY HapoOJy, 4yBCTBA OTBETCTBEHHOCTH Iiepen PonuHOMN, ropaocT 3a CBOM Kpail, CBOIO
Ponuny, cBOM SA3BIK U KyJIBTYpY, POILIOE U HACTOAIIEE MHOTOHAIMOHAJIBHOIO Hapoaa Poccuu;
LIEHHOCTHOE OTHOUIEHHE K IPHUPOJHOMY HACJIEIUIO M IMaMATHUKAM IPUPOJbI, AOCTHXKEHUSM
Poccun B Hayke, MCKYCCTBE, CHOPTE, TEXHOJOTHUSAX, TPYyIE; CIIOCOOHOCTh OIICHUBATH BKJIAJl
POCCUICKUX yYEHBIX B CTAHOBIICHHE U Pa3BUTHE OWOJIOTHH, MOHUMAHUs 3HAYCHHs OMOJIOTUU B
MO3HAHUU 3aKOHOB TPUPOJBI, B JKU3HU YEIOBEKA M COBPEMEHHOro O0OIlecTBa; HieiHas
yO0eKIEHHOCTH, TOTOBHOCTD K CIIY’KEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 32 €0 CYIbOY;

3) Iy XOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:



OCO3HAaHHE AYXOBHBIX I[EHHOCTEW POCCHUICKOTO Haponaa; cHhopMHpOBAaHHOCTH HPABCTBEHHOTO
CO3HaHMSI, ATHUYECKOTO TIOBEJCHUS, CIOCOOHOCTh OIIEHWBATh CHUTYallMI0O W TPUHUMATh
OCO3HAHHBIE PEILICHUS, OPUEHTHPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI W IIEHHOCTH;
OCO3HaHHE JIMYHOT'O BKJIaJla B IOCTPOEHUE YCTOMUMBOIO Oyayllero; OTBETCTBEHHOE OTHOIICHHE
K CBOMM POJMUTENSAM, CO3JAaHUIO CEMbU Ha OCHOBE OCO3HAHHOI'O NPUHATHS LIEHHOCTEN CEMENHOM
JKU3HH B COOTBETCTBHUH C TPAAUITUsIMU HapoaoB Poccun;

4) 3¢cTEeTUYEeCKOro BOCIMTAHMS:
ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYAsl ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOpYECTBa, CIIOPTA, TPyJda, OOIIECTBEHHBIX OTHOIICHUH; TMMOHUMAaHHE ASMOIMOHAIHHOTO
BO3JICHCTBUS KUBOM IPUPOJIBI U €€ IIEHHOCTH; TOTOBHOCTh K CAMOBBIPAXKEHUIO B Pa3HBIX BHUIAX
HCKYCCTBA, CTPEMJICHUE MIPOSIBIISITH KAYECTBA TBOPUECKOU TUYHOCTH;

5) ¢usnyeckoro BocnUTaHUS, (GOPMHPOBAHUSI KYJBTYPbl  3JI0pPOBbSI H
IMOIMOHAJIBLHOI0 0JIArONOJIY M si:
MOHUMaHWE M peaju3anus 370pOBOTO M Oe3omacHOro oOpa3a >KWM3HHM (310pOBOE IHTAHHE,
cOOJII0JIEHNE TUTMEHUYECKUX MPaBWII U HOPM, COATaHCHUPOBAHHBIN PEXUM 3aHSATUN U OTIbIXA,
perynspHas (¢u3MyYecKas aKTHUBHOCTH), OEpeHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DM3MYECKOMY U MICHXUYECKOMY 3/I0POBBIO; MOHUMAaHHUE 1IEHHOCTH
OpaBUJ UWHAMBUAYAJIBHOTO M  KOJJIEKTUBHOTO 0€30MacHOr0 TMOBEACHUS B CHUTYalusX,
YTPOXKAIOMINX 3J0POBBI0 U KU3HM JIIOJICH; OCO3HAHUE TOCIEJCTBUNM W HEMPUSTUS BPETHBIX
NPUBBIYEK (YHOTPEOICHUS alKOTroJisl, HAPKOTHKOB, KYpeHHS);

6) TPY/10BOT0 BOCIIMTAHUS
TOTOBHOCTh K TPYIy, OCO3HaHHE IIEHHOCTH MAacTepCTBa, TPYAOII00UE; TOTOBHOCTh K aKTUBHOMN
NEeATeTbHOCTH TEXHOJOTUYECKON U COLIMAJIbHON HANpaBJIEHHOCTH, CTIOCOOHOCTh HHUIIMUPOBATD,
IUTAHUPOBATh M CaMOCTOSTEIBHO BBIMOJIHATH TaKyl ACSITENbHOCTb, MHTEPEC K Pa3IUYHBIM
chepam npohecCHOHATLHOW IESITeIFHOCTH, YMEHHUE COBEPIIATh OCO3HAHHBINA BBHIOOp Oymymieit
npodeccuu U peann3oBbIBaTh COOCTBEHHBIC U3HEHHBIC IJIaHbl; TOTOBHOCTh U CIIOCOOHOCTH K
00pa3oBaHUIO U caMOOOPa30BAHMIO HA TIPOTSHIKEHUN BCEH JKU3HM;

7) IKOJIOTMYECKOT0 BOCITUTAHUS
JKOJIOTHUECKH IIeJIECO00pa3HOe OTHOIICHUE K MPHPOJC KaK WCTOYHUKY JKM3HH Ha 3emile,
OCHOBE €€ CYIIIeCTBOBAHUS; TIOBBIIIICHHE  YPOBHSA HKOJIOTMYECKOM KYJIbTYpHI:
npuoOpeTeHre OMbITa TUTAHUPOBAHMS MMOCTYIKOB M OIEHKH MX BO3MOXHBIX TOCIEICTBUM ISt
OKpYKaroIIel CpeJbl; OCO3HAHUE TI00ABHOTO XapaKTepa SKOJIOTHYECKHUX MPOOIeM U MyTel ux
pelieHus; CrocOOHOCTh HMCIOJIb30BaTh MPHOOpPETAeMbIe TPH W3YYCHHH OWOJOTUM 3HAHUS M
YMEHHST TpU peUIeHHH TNpoOJieM, CBS3aHHBIX C paIMOHAJIBHBIM MPUPOAOIOIB30BAHUEM
(cobmroieHre TpaBWil MOBEICHUS B MPUPOJIE, HANPABICHHBIX HAa COXPAHCHHE PaBHOBECHS B
JKOCUCTEMAaX, OXpaHy BHUIOB, OSKOCUCTEM, Ouocdepsl); aKTUBHOE HEMNPUATHE ACHCTBHIA,
NPUHOCSIINX  Bpel  OKPYXKAWIIeW  MNPUPOAHOW  cpelie, YMEHHE  MPOTHO3UPOBATH
HEOJNIaroNpusATHBIE  DKOJIOTMYECKHWE  TOCJIEACTBUSA  MPEANPUHUMAECMBIX  JIEHCTBUM |
MPEeAOTBpAIlaTh HWX; HAJIMYUE PA3BUTOrO DKOJOTHYECKOTO MBIIUICHUS, AKOJIOTHYECKOM
KYJIbTYPBI, OTBITA JEATEITHHOCTH YKOJIOTHYECKON HANPaBIEHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS
MU B IIO3HABaTEJIbHOM, KOMMYHHUKATUBHOW M COLIMATIBHON MPAKTUKE, TOTOBHOCTH K YYaCTHIO B
MPAKTUYECKON ACSITENFHOCTH YKOJIOTHUECKOI HAPaBICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHMS:
c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd U OOILECTBEHHOM NpPAaKTHKH, OCHOBAHHOTO HAa JUAJOre KYJIbTYp, CIIOCOOCTBYIOIIEIO
OCO3HAHUIO CBOETO MECTa B IMOJMKYJIBTYPHOM MHPE; COBEPUICHCTBOBAHUE SA3BIKOBOM U
YUTATEIbCKON KyJIbTYpbl KaK CPEJCTBa B3aHUMOJECHCTBUS MEXAY JIIOJAbMHU U TO3HAHUS MHPA;
NMOHMMaHue cnenudukn OHONOTMKM Kak HayKd, OCO3HaHWs €€ poiau B (HOpPMUPOBAHUH
panoHaIbLHOrO HAy4YHOTO MBIIUICHUSI, CO3/aHUU L[EJIOCTHOTO  TPEJCTaBICHUS
00 OKpyKaroleM MHpPE KaKk O EIMHCTBE NPUPOJBI, YeJIOBeKa W OOINECTBA, B IO3HAHUU
IPUPOJIHBIX 3aKOHOMEPHOCTEH W pEelIeHUH MNpoOJieM COXpaHEHHs MPUPOIHOTO PaBHOBECHS;
yOeX)AEHHOCTh B 3HAYMMOCTH OMOJIOTUH JJISI COBPEMEHHOW IMUBHIIIU3AIUN: 00€CTICYCHUSI HOBOTO
YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3JaHHe MEePCIEKTUBHBIX OMOTEXHOJIOTHM, CIIOCOOHBIX peulaTh



pecypcHble TMpoOJIeMBl pa3BUTHS 4YEJIOBEYECTBA, MOUCKAa IyTeH BbIXOJA W3 TJIO00AIBHBIX
9KOJIOTHUECKUX Mpo0sieM U o0ecreueHus Nepexo/ia K yCTOMYMBOMY Pa3BUTHIO, PAllUOHATIEHOMY
WCIOJB30BAHUIO TPUPOAHBIX PECYypcoB U (OPMHUPOBAHMUIO HOBBIX CTAHJIAPTOB JKU3HH,
3aMHTEPECOBAHHOCTh B IIOJIyYEHHMHM OMOJIOTMYECKMX 3HAaHUM B LENAX MOBBINIEHUS O0OLIeH
KYJIBTYpbl, €CTECTBEHHO-HAyYHOH TIPaMOTHOCTH, KaK COCTaBHOH 4YacTh (PYHKIMOHAIBHOM
IPaMOTHOCTH OOy4arouuxcs, dbopmupyemoit IIpU  HU3y4YEHUU ouonoruu;
IIOHMMAHHUE CYIIHOCTH METOJOB IIO3HAHMs, HCIOJb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh IOJIy4aeMble 3HaHMS JJid aHajlin3a M OOBSCHEHUS SBJICHUHN
OKpY’KalOIIer0o MHpa M TPOUCXOISAIIMX B HEM M3MEHEHHUH, yMEHHE JelaTh OOOCHOBAHHBIC
3aKJIIOYEHHUs. Ha OCHOBE HAay4HbIX ()AaKTOB M HMEIOIIMXCS JAHHBIX C LEJIbI0 IOJIyYSHHS
JIOCTOBEPHBIX BBIBOJOB; CIIOCOOHOCTH CaMOCTOSTEIBHO MCIIONB30BaTh OMOJIOTHYECKHE 3HAHUS
JUI peleHNs Ipo0JIeM B peasIbHbIX )KU3HEHHBIX CUTYAIUSIX; OCO3HAHUE LEHHOCTH Hay4YHOU
JESATENBHOCTH, TOTOBHOCTh  OCYLIECTBJIATH NPOEKTHYIO M HCCIIEIOBATEIbCKYIO JESATEIBHOCTD
WHIMBUJYalIbHO M B TpYIIE; TOTOBHOCTh U CIHOCOOHOCTh K HENPEPhIBHOMY OOpa30BaHUIO U
caMo00pa30BaHUI0, K AKTUBHOMY MOJYyYEHHIO HOBBIX 3HAHMUU MO OMOJIOTHU B COOTBETCTBUU C
AKHU3HEHHBIMU TIOTPEOHOCTIMH.
MeTtanpeaMeTHbIe pe3yJabTAThl

MeTtanpeamMeTHble pe3ylbTaThl OCBOCHHs ydueOHOro mnpeamera «buonorus» BKIIOYAIOT:
3HaUYUMBIC IS (DOPMHUPOBAHHSI MHPOBO33PCHHUS OOYUYAIONIMXCS  MEXIUCIUTUTHHAPHBIC
(MexxIpeIMETHbIE) OOIleHAayYHbIE MOHSATHS, OTpaKalollue LEIOCTHOCTh HAay4YHOM KapTHHBI
MHUpa U crlenu(uKy METOJIOB MO3HAHUS, MCIOIB3YEeMbIX B €CTCCTBCHHBIX HayKax (BEIIECTBO,
SHEprus, sIBICHHE, MPOIECC, CUCTEMA, HAYYHBIA (DaKT, MPHUHIIMI, TUIOTEe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, WCCIEOBaHNe, HAOMIOJCHUE, W3MEpPEHUE, OKCIePUMEHT | JPYTHE);
yHHUBepCcaJdbHble y4eOHbIE NeWCTBUS (MO3HABAaTEIbHbIE, KOMMYHUKATUBHBIC, PETYISTHBHBIC),
obecreunBaromnye GopmupoBanue GyHKIIHOHATBHONH TPAMOTHOCTH M COITUAIBHON KOMIICTCHIIUN
oOyuaromuxcsi; CloCOOHOCTh O0YYAIOIIMXCSl MCIONIb30BaTh OCBOCHHBIE MEXKIUCHUILUIMHAPHBIE,
MHPOBO33PCHUYSCKHAE 3HAHUS M YHHBEpPCaIbHBIC Yy4COHBIC IEHCTBUS B TO3HABATEIBHOW U
COLIMATTLHON MIPAKTHKE.

B pesynpraTe wu3yueHus OWOJIOTMM Ha YPOBHE cpeaHero oOiiero oOpa3oBaHHS Y
oOyuatomerocs OynyT chOpMUPOBaHBI MO3HABATEIbHBIE YHHUBEpPCAJIbHbIC Y4eOHBIC JEWUCTBUSA,
KOMMYHHKATHBHBIC YHHBEpCalbHBIC YYCOHBIC JIEHUCTBUS, PETYJISTHBHBIC YHUBEPCAIbHBIC
yueOHbIe ACHCTBHSI, COBMECTHAS JIEATEIBHOCTD.

Ilo3HaBaTelbHBIE YHHBepca/ibHble YuyeOHbIe elicTBusi ba3oBble Jiormyeckue
neflcTBUA:

CaMOCTOSITEIEHO (POPMYJIMPOBaTh M aKTyaIM3HPOBATh MPOOJIEMY, paccMaTpuBaTh &
BCECTOPOHHE; UCTIOIH30BATh MPU OCBOCHUH 3HAHUI MPUEMBI JIOTHYECKOTO MBIIIJICHHS (aHATU3a,
CUHTE3a, CpaBHEHUS, Kiaccudukanuu, OOOOIIEHUs), PacKpbIBaTh CMBICIT OHOJOTHYECKUX
MOHATHH (BBIACNIATh UX XapaKTepHbIC MPU3HAKHU, YCTAHABIUBATH CBA3H C IPYTHUMH MOHITHIMH);
OTIPECIIATH TSJIN JACATSILHOCTH, 3a1aBasi apaMeTPhl U KPUTSPUH UX JIOCTHKCHHSI,

COOTHOCHUTh PE3YNbTaThl JACSATCILHOCTH C IIOCTABICHHBIMH IIEJIIMH;, HUCIOJIb30BaTh
OMOJIOTHYECKUE TTOHATHS 1J1s1 0OBSICHEHUS ()aKTOB U SBJIICHUM KUBON

OPUPOJIBI; CTPOUTH JIOTHYECKHE pacCyXIeHUs (MHIYKTUBHBIC, IEAYKTUBHBIE, II0
AQHAJIOTMH), BBISIBIATH 3aKOHOMEPHOCTH M MPOTHBOPEUMS B PAaCCMaTPUBAEMbIX SBIICHUSX,
(hopMynupoBaTh BBIBOJALI W 3aKIIOYCHHS; MPUMEHSATH CXEMHO-MOJEIBHBIC CpEICTBA JUIS
MIpeICTAaBICHUs CYIIECTBEHHBIX CBS3€H U OTHOLIEHUI B M3y4aeMbIX OMOJOTHYECKUX 00BEKTax, a
TaK)Ke MPOTUBOPEYHMI PpA3HOTO POJa, BBISBICHHBIX B Pa3IUYHBIX HH(POPMAIIMOHHBIX
HCTOYHUKAX; pa3pabaTbiBaTh IJIaH pPeLeHHs MPoOIeMbl ¢ YIETOM aHAIN3a UMEIOIIUXCS

MaTepHUaTbHBIX W HEMAaTEPHAIBHBIX PECYPCOB; BHOCHTH KOPPEKTUBHI B JIEATEIHHOCTD,
OILICHUBATh COOTBETCTBHE PE3YJNbTAaTOB LIEJSIM, OLEHUBATh PUCKU TOCIEACTBUN AESITENHLHOCTH;
KOOPJIUHUPOBATh W  BBINOJNHATH pPabOTy B  YCIOBHSIX pPEATbHOTO, BHUPTYAIbHOTO H
KOMOMHHPOBAaHHOTO B3aWMOJICHUCTBHUS; pa3BUBAaThb KPEATHBHOE MBILIUICHUE IMIPU PEUICHUH
KU3HEHHBIX MPOOIIEM.



ba3zoBbie ucciie1oBaTe/ibCKUe ACHCTBUA:

BJIQJICTh HaBBIKAMHU Y4eOHO-HCCIICIOBATEILCKOW M MPOCKTHON JESATeILHOCTH, HABBIKAMH
paspenieHus npodieM, CIOCOOHOCTBIO M TOTOBHOCTHIO K CAMOCTOSITEIBHOMY TOUCKY METOJ/IOB
pelIeHnus NPaKTHYECKUX 3a/lady, IPUMEHEHUIO Pa3JIMYHBbIX METOJIOB IMO3HAHUS; HCIOIb30BATh
paznuYHbIE BUABI JEATEIBHOCTH 1O TIOJIYYEHHUIO HOBOTO 3HAaHHUSA, €ro HHTEPIpeTaIuH,
MPeoOPa30BAHMIO W IPUMEHEHHUIO B YICOHBIX CHTYAIHSX, B TOM YHCIIC TIPY CO3/IaHUU YICOHBIX
U COIMAIBHBIX MPOEKTOB; (OPMUPOBATH HAYYHBI THI MBIIUICHUS, BIAIETh HAYYHOU
TEPMHHOJIOTHEH, KIIOYCBBIMA TIOHATHSAMH ¥ METOJIaMH; CTaBUTh |  (HOPMYJIHPOBATH
coOCTBEHHBIC 3aJjauil B 00pa30BaTENbHOW JEATEIHHOCTH U KMU3HCHHBIX CUTYAIUSX; BBISBIIATH
MIPUYMHHO-CJIEICTBEHHbIE CBS3U U aKTyaJU3UPOBATh 3aJ]auy, BBIBUTATh TUIIOTE3Yy €€ pelieHMUs,
HaXOJUTh apTyMEHTHI IJIs JIOKA3aTeNbCTBA CBOWX YTBEPXKACHMI, 3aJaBaTh IMapaMeTpbl U
KpUTEpUU pEIIEHUS; aHAIM3UPOBATh IOJYYCHHbIE B XOJA€ pEUIeHHs 3aJayd pe3yibTaThl,
KPUTHYECKH OIEHUBATh UX JIOCTOBEPHOCTh, MPOTHO3HPOBATh M3MEHEHHE B HOBBIX YCIIOBHSIX;
JaBaTh OILIEHKY HOBBIM CHUTYyallUsIM, OIICHMBATh MPHUOOPETEHHBIM OMBIT; OCYIIECTBIATH
[[eJICHAMPABICHHBI TIOUCK TEpPEeHOCca CPEJCTB U CHOCOO0B JEHCTBHS B MPOECCHOHATBHYIO
cCpely; YMETh TIEPEHOCUTh 3HAHUS B [IO3HABATEIbHYI0O U MPAKTHYECKYI0 005acTu
KU3HEACATCIILHOCTH, YMETh HWHTCTPUPOBATh 3HAHUS W3 Pa3HBIX MPEIAMETHBIX O0IaCTel;
BBIJIBUTATh HOBBIE HJI€H, MIPEIIaraTh OPUTHHAIBHBIC TOJIXOIbI U PEIICHUS, CTABUTH MPOOJIEMBbI U
3a/1a4u, JJOMYCKAIOINE alIbTEPHATUBHBIC PEIIICHHUS.

Pab6ora ¢ undgopmaumeii:

OpUEHTUPOBATHCS B PA3IMYHBIX MCTOYHMKAX MHPOpManuu (TEKCTe y4yeOHOro mocoOwus,
HAyYHO-TIOMYJISIPHOM TUTEpaType, OMOJIOTHYECKUX CIOBAPSAX M CIIPABOUYHUKAX, KOMITBIOTEPHBIX
0a3ax MmaHHBIX, B VHTepHETE), aHAIW3UPOBATh HHPOPMAIUIO PA3IUIHBIX BUIOB U (HoOpM
NpE/CTAaBICHHSA, KpPUTUYECKH OLIGHWBAaTh €€ JOCTOBEPHOCTh M  HEMPOTHBOPEUYUBOCTE;
(dbopMyIMpoBaTh 3ampockl W TPHMEHATH pa3IUYHBIC METOABI TPH TOWUCKE U O0TOOpe
Ounosnorudeckoid HHGOPMAIUU, HEOOXOIUMOU sl BBHIMOMHEHUS Y4eOHBIX 3ajad; MpHoOpeTaTh
OTIBIT HWCITOJIb30BaHUS WH(OPMANMOHHO-KOMMYHHKATHBHBIX TEXHOJOTHH, COBEPIICHCTBOBATH
KyJIbTYpY AaKTHBHOTO WCIIOJIb30BaHUS PA3TMYHBIX TMOUCKOBBIX CHCTEM; CaMOCTOSITEIbHO
BEIOMpATh ONTHMAIBHYIO (OPMY TIPEICTABICHHUS OHOJOTHMYECKON WHPOpMAIUu (CXEMBI,
rpaduku, gUarpamMmbl, TaONUIIBI, PUCYHKU U JPYroe); UCMOIb30BaTh HAYUHBIHN A3BIK B KaUeCTBE
CpeICcTBa MU padoTe ¢ OMOIOrHIeCcKO HH(DOPMAIIHEH: TPUMEHSITh XUMUICCKUE, PU3HISCKUC U
MaTeMaTHUYeCKHe 3HAKU U CUMBOIIBI, (OpMYIbl, a00peBHATYpy, HOMEHKIIATYPY, UCTIOIB30BaTh U
peoOpPa3oBBIBATh  3HAKOBO-CHMBOJIMUECKHE CPEJICTBA HATSTHOCTH, BJAQJCTh HABBIKAMH
pacrno3HaBaHUsl U 3aIUTHl HPOpMAIIUU, HHPOPMAIIMOHHOM 0€30MaCHOCTH JIMYHOCTH.

KoMMyHuKaTHBHBIE YHUBEpPCAIbHbIE YUeOHbIE el CTBUS

Oo0menne:

OCYIIECTBIISATh KOMMYHHKAIIMK BO BCEX Cepax jKU3HH, aKTUBHO Y9aCTBOBATh B JUAJIOTE
WM JUCKYCCHU TIO CYIIECTBY OOCYKIaeMol TeMbl (YMEHHE 3a/laBaTh BOMPOCHI, BBHICKA3bIBAThH
CY)KJCHHSI OTHOCHTEIHLHO BBIIOJIHCHUS TpejJiaracMol 3a/ladd, YYWTBIBATH WHTEPECHl U
COTJIaCOBAaHHOCTh IMO3WIMH JPYrUX YYAaCTHUKOB JAHWANOTa WM JTUCKYCCHH); pPAaclO3HaBaTh
HeBepOaJibHbIE CPEJCTBA OOIICHMS, NOHMMATh 3HAUYEHHWE COLMAIbHBIX 3HAKOB, MPEINOCHUIOK
BO3HUKHOBEHHUSI KOH(IMKTHBIX CUTYyallud, YMETh CMATYaTh KOH(JIMKTHI U BECTH MEPErOBOPHI;
BJIAJIETh PA3IMYHBIMU CIIOCOOAMM OOILEHUS W B3aMMOJEHCTBUS, IOHUMATh HAMEPEHHUs JIPYIHX
JIOICH, TPOSBISATH YBAXKUTEIBHOE OTHOIICHHE K COOECeHHMKY M B KOpPpPeKTHOH (opme
(hopMyIIMpoBaTh CBOM BO3PAKEHUS; Pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHHS C
WCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

CoBMecTHas 1eSITeJILHOCTD:
MOHMMATh W WCIONB30BATh MPEUMYIIECTBA KOMAaHIHOW W WHIWBUAYyadbHOW pabOTHl mpuU
penieHnr OMOJIOTUYECKON TTPOOIEMbI, 000CHOBBIBATH HEOOXOAMMOCTh MPUMEHEHHUS TPYITOBBIX
dbopM B3aMMOJCHCTBHS TMPH pPEIICHUM Y4eOHOW 3a/layu; BBIOMPATH TEMATUKY M METOJbI
COBMECTHBIX JEWCTBUHA € Y4YETOM OOIIMX HHTEPECOB M BO3MOXKHOCTEH KaXKJIOTO 4YieHa
KOJUICKTHBA;, IPUHUMATH [IETTU COBMECTHOMN JIEATEIHLHOCTH, OPTAHU30BBIBATH U KOOPAHHUPOBATH
JNEeUCTBUS MO €€ JOCTHXKEHHUIO: COCTABJISITH IUIAH JCHCTBHI, pacmpenessTh poiu ¢ Y4ETOM



MHEHHMH YYaCTHUKOB, 00CYX/1aTh pe3yJbTaThl COBMECTHON PabOThI; OIIEHUBATh KAUECTBO CBOETO
BKJIaJla U Ka)X/0ro y4acTHHKAa KOMaHJbl B OOLIUI pe3ysbTaT MO pa3padOTaHHBIM KPUTEPHUSIM;
npeajiaratb  HOBBIC TIPOCKTBI, OLCHHUBATL HJACH C TMO3UIIMKM HOBHU3HBI, OPUTHHAJIBHOCTH,
MPAKTUYECKOW 3HAYMMOCTH; OCYHIECTBJISATh IO3UTHBHOE CTpAaTErMYecKoe IIOBEJEHUE B
PAa3JINYHBIX CUTyallUAX, IPOABJIATH TBOPUCCTBO U B006pa)KCHI/Ie, 6LITL HWHHUIIUATUBHBIM.

PeryasitTuBHble yHHBepcaJibHble yueOHble AeiicTBus CaMoopranusanusi:

HUCIIOJIB30BATh 6I/IOJ10FI/I‘-IGCKI/IG 3HaHHUA A BBIABJIICHUA Hp06HeM H UX pClICHUIA B
JKHN3HCHHBIX U y‘Ie6HBIX CUTyalusix, BI)I6I/IpaTI) Ha OCHOBE OMOJIOTMYECKHUX 3HAHHI OEJIEBBIC U
CMBICJIOBBIC YCTAHOBKH B CBOUX I[GI>'ICTBI/ISIX H MOCTYINKax IO OTHOLICHUIO K JKUBOM mnmpupozae,
CBOEMY  3JI0POBBIO M  3JO0POBBI0  OKPYXKAIOIIUX;  CAMOCTOSITEIBHO  OCYIIECTBISATH
MIO3HABATEIBHYIO JI€ATENbHOCTD, BBISBIATH IPOOJIEMBI, CTABUTH 1 (POPMYIUPOBATH COOCTBEHHBIE
3a7a4yl B 0Opa3oBaTENbHOM MAESATENPHOCTH M KU3HEHHBIX CHUTYallUAX; CAaMOCTOSITEIBHO
COCTaBJIATh IUIAH pELIeHHs NpoOJeMbl C YUETOM HMMEIOLIUXCS PECypcoB, COOCTBEHHBIX
BO3MOXXHOCTEH M TPEANOUYTEHHUI; JaBaTh OLEHKY HOBBIM CUTYyallUsIM; PacIIUPSATh PaMKH
y4eOHOro TmpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTeHUH; JeNlaTh OCO3HAHHBIM BBIOOD,
apryMeHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTh 3a PELIeHHE; OLIEHUBATH TPUOOPETEHHBIN OMBIT;
CHOCOOCTBOBaTh (POPMUPOBAHUIO W TPOSIBICHUIO LIMPOKOW SPYAMIMU B PAa3HBIX 00IACTAX
3HAHM, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTeNbHBIN U KYJIbTYPHBII YPOBEHb.

CaMOKOHTpPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyallUSIM, BHOCUTb KOPPEKTHBBI B JAESITEIHHOCTH, OLIEHUBATH
COOTBETCTBUE pE3YJIbTAaTOB LENSAM; BIAJACTh HABBIKAMH I103HABATEIBHOM pedICKCHH Kak
OCO3HAHHS COBEPIIAEMBbIX JIEUCTBUH U MBICIUTENBHBIX MPOLECCOB, UX pe3yiIbTaTOB H
OCHOBAaHMH, HCIOJB30BATh MPHEMBI pe(IEKCHUH M OIEHKH CHUTyallld, BbIOOpa BEPHOTO
peIlIeHUs; YMETh OIEHUBATh PUCKU M CBOEBPEMEHHO MPUHUMATh PEIICHUS MO UX CHIDKEHUIO;
IIPUHUMATh MOTUBBI U apI'yMEHTBI IPYIUX IIPU aHAIA3E PE3YILTATOB AEATEILHOCTH,

IIpunsaTHe ceds1 u APpyrux:

MMPpUHUMATDh C€6$I, ImoHnMasd CBOW HCAOCTATKM U AOCTOMHCTBA, INMPUHHUMATb MOTHUBBI H
apryMeHTHI IPYTUX MpPHU aHAIHU3E PE3yIbTAaTOB JAESITENbHOCTH; MIPU3HABATh CBOE MPABO U MPABO
JPYruX Ha OMIMOKH; pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP € TIO3HIIMHU IPYTOTr0 YeIOBeKa.

HNPEJIMETHBIE PE3YJIbTATBI

[IpeameTHble pe3ynbTaThl OCBOCHHUS cofepxkaHus ydeOHoro mpeamera «buomorus» Ha
yrayOon€HHOM YpOBHE OPMEHTHPOBAHBI HA 0OecTieueHre MTPO(HIBHOTO 00yUYeHUST 00 yJarOIIHXCS
O6uosnornu. OHM BKIIOYAIOT: cHelu@UUecKue sl OWOJIOTMM Hay4yHble 3HAHUS, YMEHUS U
crocoObl JEMCTBUIM 1O OCBOEHHIO, MHTEpPIpETallMiM U NpeoOpa3oBaHUIO 3HAHUM, BUIbI
JESITETbHOCTH MO IMOJYYCHUIO HOBBIX 3HAHUM M UX NMPUMEHEHUIO B pa3jIM4yHBbIX Y4eOHBIX, a
TaK)Ke B peaJIbHbIX JKU3HEHHBIX cUTyalusax. [IpenMerHbie pe3ynbTaThl MpeAcTaBiIeHbl 10 roAaM
U3Y4YEHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs ydeOHoro mnpeamera «buonorus» B 10 kiacce
JIOJIKHBI OTPAKaTh!

c(OPMHUPOBAHHOCTb 3HAHUN O MECTE M POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(OpMHUPOBAHUN €CTECTBEHHO-HAYYHOH KapTUHBI MHUpPA, B IO3HAHWU 3aKOHOB MPHUPOIBI H
pelieHuy MpoOJIeM PalMOHAIBHOIO IPHUPOJOIOIB30BaHMSA, O BKJIAJE POCCHUMCKMX U
3apyOeKHBIX Y4YEHBIX B pa3BUTUE OHMOJIOTMHU; BIAJCHUE CHCTEMOW OMOJOrMYECKHX 3HaHUM,
KOTOpasl BKJIIOYAET: OCHOBOIOJIAratoIiyue ONoJoruyeckue TepMUHBL U MOHATHS ()KU3Hb, KIIETKA,
OpraHus3M, MeTaboIu3M, rOMeO0cCTas, caMoperyJsiLus, CaMOBOCIIPOU3BECHHUE,
HaCJIeZICTBEHHOCTb, M3MEHYMBOCTb, POCT M DPA3BUTHE), OMOIOIMYECKUE TEOpUM (KJIETOYHas
teopust T. IlIBanna, M. Illnelinena, P. Bupxosa, XxpoMoCcOMHast Te€Opusl HACJIEICTBEHHOCTH T.
Moprana), yuenus (H.W. BaBunoBa — o rieHTpax MHOT000pa3us U MPOUCXOKIACHUS KYTbTYPHBIX
pacteHuii), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB IEPBOTO IOKOJICHUS, PACIICIUICHUS, YHCTOTHI
rameT, He3aBUCUMOIo HaciyiefioBaHus I'. MeHjens, roMoIorn4eckux psJioB B HAClI€CTBEHHON
n3meHunBocty H.M. BaBuiosa), npuHIuUIb! (KOMIUIEMEHTAPHOCTH); BJIAJIECHUE OCHOBHBIMU
METOAAMU  HAy4YHOI'O NO3HAHUS,  WCIOJb3YEMBbIX B OMOJIOTMYECKHUX HCCIIEIOBaHMUAX



KUBBIX OOBEKTOB (OMUCAHUE, H3MEPEHHE, HAOIIOJeHHE, SKCIEPUMEHT); YMEHHE BBIACIATH
CYIIIECTBEHHBIE TPU3HAKU: BHUPYCOB, KJIETOK NPOKAPUOT W DYKAPHOT, OJHOKJIETOYHBIX W
MHOTOKJICTOYHBIX OpPraHM3MOB, B TOM 4YHUCJEe OakTepuii, TpuOOB, PACTCHHIA, KXUBOTHBIX H
YeJIOBEKa, CTPOCHHS OPraHOB M CHCTEM OPraHOB PACTEHH, >KMBOTHBIX, YEJIOBEKa, MPOIECCOB
KHU3HEICATCIIBHOCTH, TMPOTEKAIONIMX B OpraHW3Max pacTEHUH, >KMBOTHBIX M YEJIOBEKa,
OMOJOrMYEeCKUX TMpoleccoB: oOMeHa BemecTB (MeTaboau3M), TNpPEBpaIleHUs DSHEPIHH,
Opo>keHHsI, aBTOTPO(HOr0 M reTepoTpO(HOro TUMOB MUTAHUSA, (POTOCHHTE3a U XEMOCHUHTE3a,
MHUTO33a, Mel03a, TaMeToreHe3a, YMOPHOTeHe3a, MOCTAIMOPHOHAIEHOTO PAa3BUTHS, PAa3MHOXKCHHUS,
MHAVBUAYAIBHOTO Ppa3BUTHUs OpraHu3Ma (OHTOTE€HE3a), B3aMMOJEWCTBUS TE€HOB, I'€TEpO3HUcCa,
HCKYCCTBEHHOT'O0 OTOOpa; YMEHHE YCTaHaBJIMBATH B3aUMOCBSI3U MEXIy OPraHOMIaMU KIETKU U
X (QYHKIUSIMU, CTPOCHHEM KJIETOK Pa3HBIX TKAaHEW M WX (PYHKIHUAMH, MEXIYy OpraHaMu M
CHUCTEMaMH OpraHOB y PacTeHM, )KMBOTHBIX U YeJOBeKa U UX (PYHKUUAMHU, MEXIY CHCTEMaMHU
OpPraHOB M HMX (QYHKIUSIMH, MEXKIY dTarmaMu OOMEHa BEIIECTB, ATAllaMHU KJIETOYHOTO IUKIA U
KU3HEHHBIX IIMKJIOB OPraHMW3MOB, JTamaMd O3MOPHOHAIBHOTO pAa3BUTHUS, TEHOTUIIOM H
(dbenotunom, GEeHOTUTIOM U (PaKTOpaMu Cpeabl OOWUTAHUS; YMEHUE BBISBISITH OTIUYUTEIHHBIE
MPU3HAKA JKUBBIX CHCTEM, B TOM 4HCIE pACTeHHMH, J>XUBOTHBIX M UEJOBEKa; YMEHHE
UCTIOJB30BATh COOTBETCTBYIOIIUE ApTyMEHTHI, OMOJOTHYECKYI0O TEPMHHOJIOTUIO U CHMBOIUKY
JUTSL I0Ka3aTeibCTBa POJACTBA OPraHU3MOB PA3HBIX CHUCTEMATHUECKHUX TPYII; YMEHHE peuaTh
OMOJIOTUYECKHUE 3a/1au, BBISBIATH MPUYUHHO-CICJACTBCHHBIC CBS3H MEXKIY HCCICIYSeMBIMU
OMOJOTUYECKUMH TpOLIeCCaMU U SIBJICHUSIMH, JENaTh BBIBOABI M IMPOTHO3bI HAa OCHOBAaHUU
MOJYYEHHBIX pPE3YJIbTAaTOB; YMEHHE BBIMOJIHATH JaOOpaTOpPHBIE M MpPaKTHUYECKHUE padOTHI,
coOmoaTh mpaBwia Mpu paboTe ¢ Y4eOHBIM M J1aOOpPaTOPHBIM OOOpPYAOBAHHEM; YMEHHE
BBIJIBUTATh TUIIOTE3bI, MPOBEPSATh MX KCHEPUMEHTATBHBIMU CpEICTBAMH, (HOPMYITUPYS IEITh
WCCJIEeIOBaHMUs, aHaJIM3UPOBaTh TIOMYYCHHBIE pe3ylbTaThl W JeNaTh BBIBOABI, yMEHHUE
y4acTBOBaTh B Y4E€OHO-MCCIIEIOBATEIbCKOM paboTe MO OWOJOrHH, SKOJOTHH M MEAHUIMHE,
MPOBOAMMON Ha 0a3e HIKOJIBHBIX HAYYHBIX OOIIECTB, M MyOIMYHO MPEICTABIATH MOTy4YECHHBIC
pe3yinbTaThl Ha YYCHUYCCKHX KOH(PEPCHIMSX; yMEHHE OICHWBATh JTHYSCKHE aACTEKTHI
COBpPEMEHHBIX UCCIIEIOBaHM B 00J1aCTH OMOIOTUH u MEIUIMHBl  (KIIOHHpPOBaHHUE,
HCKYCCTBEHHOE OIUIOZOTBOPEHHE, HAMpPaBICHHOE W3MEHEHHWE TeHOMa U CO3/IaHue
TPAaHCTEHHBIX OPraHM3MOB); yMEHHE OCYIIECTBISATh OCO3HAHHBIM  BbIOOp  Oymymiei
npoecCHOHAIBHON  JIEATEIBHOCTH B 00JacTH OWOJOTHH, MEIUIMHBI, OHOTEXHOJIOTHH,
BETEPUHAPHUH, CETTLCKOTO XO3SHCTBA, MUIIEBON MPOMBIIUICHHOCTH, YIIIyOIsATh MO3HABATEIbHBIH
WHTEpEC, HAITPaBJICHHBIA Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOMIEH MPOPECCHUU U TIPOIOTKCHHE
Ouosornyeckoro o0pa3oBaHUs B OPraHU3ALUAX CPEIHEro Mpo(ecCHOHAIBHOTO M BBICIIETO
oOpa3zoBaHusl.

[IpenMeTHble pe3ynbTaThl OCBOEHHUs ydeOHOro mnpeamera «buonorus» B 11 kiacce
JIOJKHBI OTPaKaTh:
c(OPMHPOBAHHOCTh 3HAHUH O MECT€ W POJIM OHMOJIOTHM B CHCTEME ECTECTBCHHBIX HAYK, B
(OpMHPOBAHUN COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B IO3HAHUHM 3aKOHOB
IPUPOJIBI U PEHICHUH KOJIOTUYECKUX MPOOJIEM YEIOBEYECTBA, a TaKXKe B PELICHUH BOIPOCOB
PalMOHATIBHOTO TPHPOJONOJIB30BaHUs, U B (OPMUPOBAHMM I[IEHHOCTHOTO OTHOLICHHUS K
pupojie, OOIIECTBY, YETOBEKY, O BKJIAJE POCCHMCKUX M 3apyOeKHBIX YYEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTUU; YMEHHE BJIaJIETh CHUCTEMOM OMOJIOTUYECKHUX 3HaHUM,
KOTOpas BKJIIOYAET OIpeAeNieHUus] ¥ IMOHMMAaHUE CYHIIHOCTH OCHOBOIOJArarolux
OMOJIOTMYECKHX TEPMUHOB U MOHATUH (BUA, KOcHUCTeMa, Ouocgepa), OMOoIOrnYecKue TeoOpun
(@BomoriionHast teopusi Y. [lapBuHa, CHUHTETHYECKas Teopws 3BoJiroiuu), ydeHus (A.H.
CeseplioBa — 0 MyTSAX W HampasieHHsX 3Bomronun, B.W. Beprnaackoro — o 6uocdepe), 3aK0HbBI
(remetnueckoro pasHoBecus k. Xapau u B. BaitnOepra, 3apoasimeBoro cxoncrsa K.M. bapa),
npaBwia (Muaumyma lO. JInbGuxa, SKOJIOTMYECKON MUPaMUIBl SHEPTHH), TUIOTE3bl (TUIOTE3a
«vupa PHK» V. I'mnbGepra); ymeHue BiageTh OCHOBHBIMH METOJIaMH HAyYHOTO ITO3HAHMS,
UCTIOJIb3YEMBIMH B OMOJIOTHYECKUX MCCIIETOBAHUIX KUBBIX OOBEKTOB U HKOCHCTEM (OMHUCAHUE,
u3MepeHue, HaOIoJIeHUE, SKCIEPUMEHT), cnocobamMu  BBISBICHUS U OLICHKH



AQHTPOIIOTEHHBIX U3MEHEHUH B IMPHUPOJIC; YMEHHUE BBIJIENATh CYIIECTBEHHbIE MPU3HAKU: BHUJIOB,
OMOTEOIIEHO30B, YKOCHCTEM U OMOC(epbl, CTAOUIU3UPYIOIIETO, IBIDKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTI0 O0TOOpa, ajUIONaTPUYECKOr0 M CHMIIATPUYECKOrO BHI000pa30BaHUS, BIUSHHS
JBIDKYILUX CHJI 3BOJIIOLIMY HA T€HO(OH MOIMYJIALUH, IPUCIIOCOOIEHHOCTH OPraHU3MOB K cpejie
oOuTaHus1, YepelOBaHUsl HANPABJICHUIN 3BOJIOIMH, KPYTOBOPOTA BEIIECTB U IMOTOKA SHEPTUU B
IKOCHCTEMAaX; YMEHHE YyCTaHABIMBATh B3aUMOCBS3H MEXIy NpOIECCaMd  JBOJIOIHNH,
JIBIDKYIIUMH ~ CWJIAMH ~ AHTPOINOTEHEe3a, KOMIIOHEHTAMHM  pa3UYHBIX  JKOCHCTEM U
NPUCTIOCOOJICHUSMH K HUM OPTaHW3MOB; YMEHHUE BBISBISITH OTIIMYUTEIBHBIC TPH3HAKH KHBBIX
CHUCTEM, NPUCIOCOOJICHHOCTh BHJOB K cpeie oOuTaHHs, aOMOTHYECKUX M OMOTHYECKHUX
KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBSI3€H OpraHu3MOB B COOOIIECTBaX, AHTPONOTEHHBIX
U3MEHEHUH B JKOCHUCTEMax CBOEH MECTHOCTH; YMEHHME HCIOJb30BaTh COOTBETCTBYIOIIHE
apryMeHTbl, OMOJIOTMYECKYI0 TEPMHMHOJOTHIO M CHMBOJMKY JUIs JOKa3aTeabCTBA POJCTBA
OpPTraHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYI, B3aMMOCBSI3U OPraHU3MOB U Cpellbl OOUTaHUS,
€IMHCTBA YE€JIOBEYECKHUX pac, HEOOXOAUMOCTH COXpPaHEHHs MHOI000pa3usl BUJIOB U IKOCHUCTEM
KaK YCJIOBHUSI COCYIIECTBOBAHHUS NPHUPOJBI M YEIOBEUECTBA; YMEHHE peIIaTh OMOJIOTHYECKUE
3aJ]auy, BBIABIATH NPUYMHHO-CIIEACTBEHHBIE CBSA3M MEXIY MCCIETyeMbIMH OHMOJOTHYECKUMHU
nporeccaMd M SIBICHUSIMH, JeNaTh BBIBOABI M TPOTHO3BI HAa OCHOBAHMU TOJYYEHHBIX
pe3y/nbTaTOB; YMEHHE BBIOJIHATH J1a00paTOPHbIE U MPAKTUYECKHUE padOThl, COOJIIOAATH IpaBUIIa
npu pabore ¢ y4eOHbIM M J1aOOpaTOPHBIM OOOpPYIOBAaHMEM; YMEHHME BBIIBUTATh THUIIOTE3BI,
IPOBEPATh MX HKCHEPUMEHTAJIbHBIMU CPEICTBAMH, (GOpPMYIMpYys Lelb HCCIIEAO0BaHUs,
aHaJM3UPOBATh MOJTYYCHHBIE PE3Yy/IbTaThl M JIENaTh BBHIBOJBI, YMEHHE Y4acCTBOBAaTh B Y4eOHO-
HCCIIeIOBAaTENIbCKOM paboTe 1Mo OMOJIOTHM, SKOJIOTMM M MEIUIMHE, NPOBOJUMON Ha 0aze
IIKOJIbHBIX HAYYHBIX OOIIECTB, M MYyOJMYHO NPEJCTABIATH IOJyYCHHBIE pE3yabTaThl Ha
YUYCHMUYECKUX KOH(EpPEHIMAX; YMEHHME OLIEHUBATh T'HIIOTE3bl M TEOPUH O IPOUCXOXKICHUU
KHW3HHM, YeJIOBEKa M UEJOBEYECKHX pac, O MPHYMHAX, TOCIEJACTBHAX U CIocodax
NPEJOTBpALLCHHUs TI00aNbHBIX M3MEHEHUIl B Ouocdepe; yMEHHE OCYIIECTBIATh OCO3HAHHBIN
BBIOOp Oymymied TpodeCCUOHANBLHOW JNEATeTbHOCTH B 00JIACTH  OHOJIOTHH, DKOJIOTHH,
IIPUPOIOIIONB30BAHNSA, MEIUIMHBI, OMOTEXHOJOTHH, IICUXOJOIMH, BETEpPUHAPUH, CEIBCKOTO
XO03sIIICTBa, MUIIEBONW MPOMBILUIEHHOCTH, YIIIYOJIATh O3HABATENbHbIM HHTEPEC, HAPaBICHHBIN
Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOUIEH NpOpEecCur U MPOAOIKEHHE OHOJIOrHYECcCKOro
00pa3oBaHus B OpraHU3AIMAX CPEAHETO MPO(PECCHOHAIBHOTO U BBICIIEr0 00pa30BaHUS.

COILEPKAHUE YYEBHOI'O ITIPEIMETA

10 KJIACC
Tema 1. Buosnorust kak Hayka

CoBpemenHast OuMONIOTUsI — KOMIUIEKCHas Hayka. KpaTkas ucropus pa3BUTHS OHOIOTHH.
buonornueckne Hayku U u3zydaemble UMM MpoOiembl. DyHIaMeHTalbHbIE, NMPUKIAJAHBIE U
MIOUCKOBBIEC HAYYHBIE UCCIIEZIOBAHUS B OMOIOTHH.

3HaueHue Ouosiornu B (OPMHUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTHUHBI
mupa. Ilpodeccun, cBs3aHHple ¢ Owuonorueil. 3HaueHHMe OWUOIOTMM B TNPAKTHUECKOM
JEATEIIbHOCTH YEJIOBEKAa: MEJIULMHE, CEIbCKOM XO3SMCTBE, IPOMBIIUICHHOCTH, OXpPaHe
MIPUPOJIBIL.

JeMoHcTpanuu

[Toptpetsr: Apuctotens, Teodpact, K. Jlunueit, JK.b. Jlamapk, Y. Jlapsun, Y. I'apsei, I.
Mennens, B.U. Bepnanckwuii, W.I1. TlaBnos, 1.1. Meunukos, H.1. BaBunos, H.B. Tumodeer-
Pecosckuit, [Ixx. Yorcon, @. Kpuk, JI.K. bensies.

Tabnuuel 1 cxeMbl: «CBsi3b OMOJNOTHM C APYTUMU Haykamuy, «CuctemMa OHOJIOIrMYECKUX
HayK».
Tema 2. ’KuBble cUCTEMbI U UX U3yYeHHE

JKuBble cucteMbl Kak mpeaMeT u3ydeHus: Ouonorun. CBOWCTBA KUBBIX CUCTEM: €TUHCTBO
XUMHUYECKOIO COCTaBa, JUCKPETHOCTb U IIEJIOCTHOCTb, CJOKHOCTh M YHOPSAIOYEHHOCTb
CTPYKTYpbl,  OTKpPBITOCTb, = CaMOOPIaHU3ALMs, CaMOBOCIIPOU3BEAECHUE,  Pa3IPAKUMOCTb,
U3MEHYHMBOCTb, POCT U Pa3BUTHE.




YpOBHM OpraHu3allMd SKUBBIX CHUCTEM: MOJIEKYJSPHBIM, KIETOUHBIM, TKaHEBBIM,
OpraHNU3MEHHBIH, MONYJISALINOHHO-BUOBOM, 3KOCHCTEMHBIN (6uoreoneHOTUYECKUI),
o6uocdepusiid. [Iporeccsl, MpoucxoasuIe B XKUBBIX cucTeMax. OCHOBHbIE MPU3HAKU >KUBOTO.
Kuznp kak ¢opma cymecTBoBaHus Matepu. Hayku, u3yuaroniue >KUBble CUCTEMbl Ha Pa3HbIX
YPOBHSIX OpraHU3aluu.

N3yuenne xuBbIX cucteM. MeTonbl Ouonormdeckod Haykw. HaGmroneHue, maMmepeHue,
JKCIIEPUMEHT, CHUCTEeMaTu3auus, MeraaHain3. lloHsTMe O 3aBUCMMOM M HE3aBUCUMOM
nepeMeHHoM. IlmanmpoBanme skcnepuMeHTta. IloctaHoBka m mpoBepka rumore3. Hynesas
runote3a. [lonsatue BHIOOPKH 1 €€ 1oCcTOBEpHOCTh. Pa3dpoc B Omonorudeckux naHHbIX. OmeHKa
JIOCTOBEPHOCTH TOJIYYEHHBIX pe3yJbTaToOB. [I[pUunHbl HCKaXKEHUS PE3YNbTATOB SKCIEPUMEHTA.
IlonsiTHE CTATUCTUYECKOTO TECTA.

JeMoHcTpamu

Tabmuubr u  cxembl: «OCHOBHBIE TPHU3HAKH JKU3HUY», «bHolOrHYeckne CHUCTEMBI»,
«CBOICTBa )XKMBOW MaTEpUN», «YPOBHU OPTraHU3ALMH KUBOU TPUPOIb», «CTpOEHHE KUBOTHOU
KIeTKn», «TkaHu KUBOTHBIX»,  «CHCTEMBl OpPraHOB  YEJIOBEYECKOTO  OPraHU3May,
«buoreonenosy, «buocdepa», «MeToabl U3ydeHUs KUBOU MTPUPOIBIY.

ObGopynoBanue: labopaTopHOEe OO0OpYIOBaHHWE JUIsi IPOBEICHUS  HAOIIOJCHHUIA,
W3MEPEHUH, SKCIEPUMEHTOB.
IIpakTHyeckas pabora
«/cnonp30BaHUE pa3IMYHbIX METOJOB IPU U3YUYEHHUH JKUBBIX CUCTEM.
Tema 3. Buosnorus KieTku
Krnertka — cTpykTypHO-bYHKIIMOHATBHAS €UHUIIA KUBOTO. IcTOprs OTKPBITUS KIETKU. PaboThI
P. I'yka, A. Jlesenryka. Knerounast teopus (T. [lIann, M. Illneitnen, P. BupxoB). OcHoBHBIE
MIOJIOKEHUSI COBPEMEHHOM KJIETOYHON TEOPUHU.
MeToapl  MOJIEKYISIPHOM W KJIETOYHOW  OWOJIOTMH: MHUKPOCKONHSA, XpomaTorpadus,
anekTpodope3, METOA MEYEHbIX aroMmoB, JuddepeHmanbHOe  LEHTpUYyTUpOBaHHE,
KYJIbTUBUPOBAaHUE KIETOK. M3yuenue (PuxkcuposanHvlx Kiemokx. IJIEKTPOHHAs MHUKPOCKOIUS.
Konghoxanvnasa muxpockonus. Bumanvroe (npudsicusnennoe) uzyuenue Kiemox.

JeMoHncTpamu

[Toptpetsr: P. I'yk, A. JleBenryk, T. llIBann, M. lllneiinen, P. Bupxos, K.M. bap.
Tabnuue! u cxemsl: «CBETOBONH MUKPOCKOI, «DJIEKTPOHHBIN MUKpOCKOI», «cTopus pa3Butus
METOJI0B MUKPOCKOITUI.

OO6opyoBaHHe: CBETOBOW MHKPOCKOI, MHUKpOMpEenapaTbl pacTUTEIbHBIX, MXUBOTHBIX U
OaKTepHaIbHBIX KIIETOK.

[IpakTryeckas pabora
«3yuenue METOJI0B KJIETOUYHOU ouosiorun (xpomarorpadus, anekrpodopes,
muddepennmanbHoe neHTpudyruponanue, [1LP)».
Tema 4. XuMuyeckasi opraHu3anus KJIeTKu
XHWMHMUYECKUH COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPAMHUKPO3JIEMEHTH. Bona n e€ ponb Kak
pacTBOpUTEIN, peareHra, ydacTue€ B CTPYKTYpPUPOBAaHHUU  KJIETKH, TEILIOPETYJISLUHU.
MunepanbHble BellecTBa KJIETKH, UX Ouosiornyeckasi posib. Posib KATHOHOB U aHMOHOB B KJIETKE.
Opranuueckue BellecTBa KIETKU. buonornyeckue noaumepsl. benky. AMUHOKUCIIOTHBIN COCTaB
6enkoB. CTpykTypbl OenkoBoil Mosekynbl. [lepBuunas cTpykrypa Oenka, HENTHUIHAS CBS3b.
Bropuunasi, TpeTuuHas, 4eTBEepTUYHAs CTPYKTypbl. Jlenatypauusa. CBoiicTBa O€IKOB.
Knaccudukamnus 6enko. buomornueckue GyHKIuu 6€nK0B. [Ipuonui.
VYraeBoasl. MoHoOcaxapuibl, Iucaxapuibl, OJIMIocaxapuabl M monucaxapuisl. OOmmii mian
CTpOEHUS U (PU3UKO-XUMHUUECKHE CBOMCTBA yIiieBOA0B. buonornueckue GyHKIUN YIIeBOJOB.
Jlumunel. T'uapodumnbHo-ruApodoOHBIe cBolicTBa. Knaccudukanus nunumos. Tpuriuiepusbl,
dbochomunuasl, BOCKH, cTepouabl. buonornyeckwe QyHkmuu yunumoB. OOIIMe CBOHCTBA
OMOJIOTUYECKIX MEMOpaH — TeKy4eCTh, CIIOCOOHOCTh K CaMO3aMBIKaHUIO, TIOMYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. [JHK u PHK. Crpoenne HykieMHOBBIX KUCIOT. HykineoTubl.
[punmun xkommnementapuoctu. [IpaBuno Yapradda. Crpykrypa JJHK — nBoitHas crnmpans.
Mectonaxoxaenue u ouonorndeckue Gpynkmun JJHK. Buast PHK. @yakiuu PHK B kitetke.




Crpoenune monekynsl AT®. Makpospruueckue cBsizu B Monekyine AT®. buonornueckue
byaxkumn  AT®. BoccTaHOBIEGHHBIE TEPEHOCYUKH, WX (QYHKIUU B KieTke. [[pyzue
Hykneozuompugocghamer  (HTD). CexBenupoBanue  JIHK.  Memooer  cenomuxu,
MPAHCKPUNIMOMUKY, NPOMEOMUKU.

CrtpykTypHast OHONOTHS: OMOXMMHUYECKHEe W OMO(MU3MUYECKHUE HMCCICIOBAaHUS COCTaBa U
MPOCTPAHCTBEHHON CTPYKTYypbl Ouomonekyn. Mooeruposanue cmpykmypsvl u  QQyHKYuu
Ouomonexyn u ux Komniekcos. Komnwvromepuuiii ousatin u opeanuieckuii cunmes OUOMONIEKYI U
UX HenpupoOOHbIX AHAL02086.

JeMoHcTpanuu

[TopTpetsi: JI. [lonunr, k. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®pankinun, ®. Canrep, C.
IIpy3unep.

Huarpammsel:  «PacmpeneneHne XUMHUYECKHMX JJIEMEHTOB B HEXKHUBOW  IPHUPOJEY,
«PacrpeniesieHue XUMUYECKUX JIEMEHTOB B JKUBOW MPUPOJIEN.

Tabmuubr u cxemsl: «llepmoguueckas Tabiuna XUMHUYECKHX 3IIEMEHTOB», «CTpoeHue
MOJIEKYJIBl BOJABI», «BemectBa B cocTaBe OpraHu3MoB», «CTpOeHHE MOJEKYIbl Oelkay,
«CTpyKTypbl 0€nKOBON MOJIeKyNbD», «CTpOeHHE MOJIEKYN YIieBoJaoB», «CTpOEHHE MOJIEKYI
aMnuIoBy», «HykienHoBble KUCIOTEDY, «CTpoeHre MoseKynbl ATO».

OO6opynoBaHMe: XUMUYECKas Mocyia ¥ 000py10BaHUE.

Jlaboparopnas pabota «O0Hapy)keHHEe OSITKOB C TTOMOIIBIO KAYeCTBEHHBIX PEAKITUII.

JlaGopaTtopHas pabora «lccinenoBaHue HYKJIEMHOBBIX KHCIIOT, BBIAEICHHBIX M3 KIETOK
Pa3IUYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue n QyHKIUM KJIETKH

Tumbl KIETOK: dyKapuoTH4yecKass W Tpokapuornieckas. CTpyKTypHOPYHKIHMOHATIbHBIE
00pa30BaHUs KJIETKH.

Crpoenue mnpokapuoTHdecKon kieTku. Kierounass crteHka OakTepuii W apxeil.
Oco0eHHOCTH CTpOeHHs reTepoTpoHON U aBTOTPO(GHON MPOKAPHOTHUECKUX KJIETOK. MecTo n
pOJIb MPOKAPUOT B OMOIIEHO3AaX.

Crpoenue U pyHKLIHMOHUPOBAHHUE dyKapuoTHUeCcKol kieTku. ITnazmarnueckas meMOpaHa
(mna3manemma). CTpykTypa IUta3MaTHuecKod wmemOpaHbl. TpaHCHOpPT BeELIECTB Yepe3
IIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbIA (auddy3us, obneryéHHas aud@ysus), aKTUBHBIHI
(TepBUYHBIA ¥ BTOPUYHBIA aKTHBHBIA TpaHcnopt). [lomymponumaemocts MmemOpansl. Paborta
HATPUI-KaJIMEeBOTO Hacoca. ODHAOLUUTO3: MUHOLMTO3, Qaronuro3. Ix3omuro3. Kietounas
cteHka. CTpykTypa U (yHKIMH KJIETOYHOW CTEHKU pacTeHUM, TpuoOOB.

Huromnaszma. Ilurozons. Llurockener. J[BuwykeHue nuromaasMmbl. OpraHouzbl KIETKH.
OnHoMeMOpaHHbIE OpraHOM/bl KIeTKU: 3Haomna3Maruyeckas cetb (JIIC), annapat Nonbmxu,
JU30COMBI, UX CTPOCHHE M (YHKIMH. B3auMoCBs3b OZHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CtpoeHue TrpaHylsIpHOrO peTukyiyma. Mexanusm wuanpasnenus 6eaxos ¢ IIIC. Cuntes
pacTBOopuMBIX  OenkoB. CuHTE3  KJIEeTOUHBIX MeMmOpaH. [nmaakuii  (arpaHysspHbI)
sHJOIUIa3MaTHUeCKui peTukyinyM. CekperopHast pyHkuus anmnapata ['onbmxu. Moougurayus
benxos 6 annapame [onvoocu. Copmuposka 6Oenxos 6 annapame Ionvoxcu. TpaHCOpT
BEILIECTB B KjeTKe. Bakyonu pacturenbHbiX kieTok. Kiietounsiii cok. Typrop.

[lomyaBTOHOMHBIE OpraHOMIBl KIETKUA: MHUTOXOHAPUH, IUIACTUIBL. [Ipoucxooicoenue
mumoxonopuil u naacmud. Cumbuocenes (K.C. Mepeockosckuii, JI. Mapeynuc). CtpoeHue u
GyHKIMM MHUTOXOHIpHHA U IutacTuA. [lepBUYHBIE, BTOpPUYHBIE M CIOXKHBIC IJIACTUIBI
(OTOCHHTE3UPYIOIUX JyKapuoT. XJIOPOIUIACTHI, XPOMOIUIACTHI, JIEUKOIUIACTHI BBICIINX
pacTeHHUHN.

HememOpanHnble opranounipl kiaeTku CtpoeHue U (yHKIMU HEMEMOpPaHHBIX OpPraHOMI0B
KiIeTkn. Pubocomsel. [lpomescymounvie uramenmol. MukpodunaMeHTsl. AxkmuHogule
MuKpoghunamenmol. MBbIIIEUHbIE KIETKU. AKMUHOBbIE KOMNOHEHMbl HEMbIUEYHbIX KIemoK.
Mukpotpy6ouku. Kierounsiii nentp. CTpoeHHE U JBW)KEHHE MKT'YTUKOB M PECHHUYCK.
Mukpotpy6ouku nurtormiasmsl. Llentpuons. benku, accoyuuposannvle ¢ Mukpoguiamenmamu
u muxpompyboukamu. Momopnvie 6enxu.




SAnpo. OGomnouka sapa, XpOMaTHH, KapuoIUIa3Ma, SIPBIIIKH, UX CTPOEHHE U (PYHKIHH.
SAnepuslii 6enkoBblit MaTpuKc. [IpocTpaHCTBEHHOE PacooKEHHE XPOMOCOM B MHTep(ha3HOM
anpe. Jyxpomamun u cemepoxpomamur. benku XpoMaTHHA — TUCTOHBL. /[uHamuka s0epHotl
0601104KU 8 Mumose. f0epHulii mpancnopm.

Knetounbie  BkmioyeHus. CpaBHUTENbHAss  XapaKTEPUCTHKA  KIETOK  DYKApHOT
(pacTuTenbHOM, KUBOTHOM, IPUOHOI).

JeMoHncTpanuu

[Toptpetsr: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmunel u cxeMbl: «CTpOEHHME 3YKapUOTHYECKOM KieTkn», «CTpoeHue KUBOTHOU
KJIETKW», «CTpOEHNE paCTUTEIBLHON KIETKW», «CTpoeHHEe MUTOXOHApUN», «Aapoy», «CTtpoeHue
IPOKAPUOTUYECKOU KIIETKI».

O6opyoBaHKEe: CBETOBOM MHMKPOCKOI, MHUKpOMpENnapaTrbhl pPacTUTEIbHBIX, >XMBOTHBIX
KJIETOK, MUKpOIIpenaparbl 0akTepuaibHbIX KIETOK.

Jlaboparopnas pabota «/3ydyeHne CTpoeHus KIETOK Pa3INuHbIX OPraHU3MOBY.

Ipaktuyeckas pabora «M3ydueHue cBOMCTB KIETOYHON MEMOpaHBD».

JlabopatopHas paborta «MccnenoBanue Mmiaa3Moiid3a M JEIUIa3MOJN3a B PaCTUTEIBLHBIX
KJIIETKaX».

[MpakTueckas pabota «/3yueHne IBUKEHHS [IUTOILIa3Mbl B PACTUTEIBHBIX KIIETKAX).
Tema 6. OOMeH BelleCTB U NMpeBpallleHNe JHEPTUH B KJIeTKe

AcCUMUIIALNS ¥ TUCCUMUIISIIIUSL — JIBE CTOPOHBI MeTabonu3ma. Tumsl oOMeHa BEIIecTB:
aBTOTPOHBIH W  reTepoTpodHBIA. YyacTHe KHCIOpoJa B OOMEHHBIX IpoIeccax.
DHepreTuyeckoe oOecrieueHne KieTku: mnpeBpameHue AT® B 0OMEHHBIX Hpoleccax.
®epMeHTaTUBHBIN XapaKTep peaklMii KIETOYHOTO METa00In3Ma.

@DepMeHTHl, HUX CTPOEHHUE, CBOMcTBa U MexaHu3M JeicTBus. Kodepmentol. Otnuyms
(epMEHTOB OT HEOPraHMYECKHX KaTalIU3aToOpoB. belku-akTUBaTOpHl M OEIKUMHTUOUTOPHI.
3aBUCHUMOCTBH CKOPOCTH (PEpMEHTATHBHBIX PEAKLUN OT Pa3IUUHBIX (PaKTOPOB.

[lepBuuHbI CHMHTE3 OpraHMYECKHX BellecTB B kieTke. dDoTocuHTe3. AHnoxcucennvili u
oxcueennviti  pomocunmes 'y oOaxkmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHNbL
peaxyuonno2o yeumpa. Ponb XmopomiactoB B npouecce porocunre3a. CBeToBas U TEMHOBas
¢a3zel. @omoovixanue, C3-, C4- u CAM-munvr pomocunmesa. IIpogyKTUBHOCTh (DOTOCHHTE3A.
Bnustare pa3nuvHbIX GakTOpPOB Ha CKOPOCTH ()OTOCHHTE3a. 3HaUeHUE (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpa3zue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPUDUIUPYIOIINE
OakTepuu, kene300aKkTeprn, cepoOaKTepum, BOAOPOIHbIE OaKkTeprH. 3HAUEHUE XEMOCHHTE3A.

AnaspobHble opranu3mbl. Bunel 6poxxenusi. [IpoaykTel OposkeHUsI U UX UCHOJIb30BAHUE

YEJIOBEKOM. AHA’pOOHBIE MHKPOOPTAHU3MBI KaK OOBEKThl OHMOTEXHOJOTHHM W BO30YIUTETH
00J1e3HEH.
AdpoOHBIE OpraHWU3Mbl. JTallbl YHEPreTHUYECKOro oOMeHa. [loArOTOBUTENBHBIN HTall.
I'mukonu3 — 6eCKUCIOPOIHOE PACIEIUICHHE TIIFOKO3bI.

buonoruueckoe okuciaeHue, WK KIETOYHOE AblXxaHHe. Poiab MUTOXOHIpHI B mpoleccax
O6uonornyeckoro okucieHus. Luknnueckue peakiuu. OxuciutensHoe (ochopunupoBaHue.
Onepeuss membpannozo epaouenma npomoros. Cummez ATD: paboma npomonnoi ATD-
cunma3zel. IlpeuMyinecTBa a’poOHOro myTd oOOMEHa BEIIECTB Mepes aHadPOOHBIM.
D hHEeKTUBHOCTH YPHEPTETUIECKOTO 0OMEHa.

JeMoHncTpanuu
[TopTpetsr: k. [Tpuctnu, K.A.  Tumupsses, C. H. Bunorpanckuii, B.
A. Durensrapar, I1. Mutuenn, I'.A. 3aBap3uH.

Tabmumpl 1 cxembl: «DOTOCHHTE3Y», «IDHEpreTUYecKuii oOMeH», «buocuHTe3 Oenkay,
«Ctpoenue hpepMeHTay, «XEeMOCHHTE3Y.

O6opyI0oBaHKE: CBETOBOM MHUKPOCKOIN, 000OpyI0BaHUE [Jisi MIPUTOTOBICHUS MOCTOSHHBIX
1 BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTopHast pabora «M3yueHne KaTaJIUTHYECKOW AaKTUBHOCTH (EepMEeHTOB  (Ha
MIpUMEpe aMUJIa3bl UM KaTaasbl)y.




JlaGopaTtopHas pabora «M3ydyeHue (epMEHTATUBHOIO paclICIUICHUs MEepOKCHJIA
BOJIOPOJIa B PACTUTENIbHBIX U )KUBOTHBIX KJIETKAaX)».

JlaGopaTopnas pabora «CpaBHEHHE MPOLECCOB (POTOCHHTE3a U XEMOCHUHTE3a».

JlabGopaTopHas pabota «CpaBHEHHE MPOIECCOB OPOKEHUS U JBIXaHUS.

Tema 7. HacnencrBenHast HHOPMALMA M peajin3anus eé B KJIeTKe

Peaknuu MatpuyHOro cunresa. [IpuHIMN KOMITJIEMEHTAPHOCTH B PEAKIMSIX MAaTPUYHOTO
cuHre3a. Peanm3zauus HacnencTBeHHOW wuH(popmanuu. ['eHeTmueckuil KO, €ro CBOICTBa.
Tpanckpunuusa — matpuusslii cuHTe3 PHK. IIprHIMNOBI TpaHCKpUNIIMKA: KOMIUIEMEHTAPHOCTb,
AQHTHUNAPAJUIEIbHOCTh, aCUMMETPUYHOCT. Cospesanue mampuunvix PHK 6 syxapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsmus u e€ sranel. Yyactue TpancnopTHeix PHK B OuocunTtese Oenka. YciaoBus
ouocunTe3a Oenka. KogupoBanne aMiuHOKHUCIIOT. Postb ppubocoM B OnocuHTE3€e OemKa.

Cospemennvie npedcmagnenus o cmpoenuu eenog. OpraHuszalys reHoMa y MpOKapuoT U
JYKapHoOT. Perynsius akTUBHOCTH T€HOB Yy Mpokapuot. ['umotesa omepona (®P. XKakob, XK.
Mano). Monekynapuvle mexanusmvl sKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Perymsius o0OMeHHBIX MpolieccoB B kKieTke. Kietounslii romeocTas.

Bupycsl — HekneTouHble (POPMBI KHU3HH U OOIUTraTHRIC Tapa3uTsl. CTpOeHUE MPOCTHIX U
CJIOKHBIX BHPYCOB, PETPOBUPYCOB, OaktepuodaroB. JKusuennwviti yukn J[HK-codepocawjux
supycos, PHK-cooepocawux  supycos, obaxkmepuogpazos. QObpamuas —mpaHcKpunyus,
pesepmasa, unmezpasd.

BupycHple 3a0oneBaHusi 4YenoBeKa, JKMBOTHBIX, pactenuid. CIINJ], COVID-19,
COILIMANIbHBIE U MEUIIMHCKHE MPOOIEMBI.

buoungopmamuxa: unmeepayus u ananuz 6orvuux maccusos («bigdatay) cmpyxmypHuix
ouonoeuueckux Oaunvix. Hanomexwonocuu 6 oOuonocuu u meduyuue. IIpocpammupyemvle
@dyukyuu 6enxos. Cnocodvl 00cmasKu 1eKapcms.

JleMoHCTpamu

[Toptpetsr: H.K. Konsuos, .. UBanHOBCKUIA.

Tabmuuet u cxembl: «buocunTes Oenkay, «['eHeTnueckuii Kkoay, «Bupycsn,
«baxrepruodaru».

[paxTrueckas pabora «Co3naHrue MOJIETH BUPYCay.

Tema 8. /Ku3HeHHBbIN UK KJIETKU

Knetounslii 1muki, ero mepuonsl M perymsiuusa. Murtepdaza m muto3. OcobeHHOCTH
MPOIIECCOB, TpoTeKaromux B uHTepdase. [lonroroBka kieTku K aeneHuto. [IpecunTeTnaeckuit
(MOCTMUTOTUYECKUI), CUHTETHYECKH U MOCTCHHTETUYECKHH (IMIPEMUTOTHYECKHIA) TEPHUOIBI
uHTEep(Das3bl.

Matpuunsiii  cunres JIHK — pemnukanumsa. [Ipunnunsr  perummkanuu — JITHK:
KOMIUIEMEHTAPHOCTh, IOJYKOHCEPBAaTUBHBIA CHUHTE3, aHTUNAPAJUIETBbHOCTh. MexaHU3M
perummkanuu - JIHK.  Xpomocomsl. CrtpoeHune xpomocoM. Teinomepbl u  Teiomepasa.
XpOMOCOMHBIIT HAOOp KJIETKH — KapUOTHI. [UIUIOMAHBINA U TarIouIHbIH HA0OpPbl XPOMOCOM.
I'omonornuneie xpomocomsl. [10710BbIE XPOMOCOMBL.

[enenune knetkn — mMuto3. Craiuy MHUTO3a M NPOUCXOMSIINE B HUX IPOLECCHL. THIIbI
muto3a. Kaprokunes n nutokunes. bruojgoruueckoe 3HaueHUE MUTO3A.

Perynsuuss mutoTHueckoro nukia kietkd. I[Iporpammupyemasi kjaeTodyHasi rudenp —
arormnro3.

KnetouHoe siipo, XpoMOCOMBI, PyHKIIMOHAJIbHASA TeHOMUKA. Mexanusmol nporugepayuu,
ougpgpepenyuposxu,  cmapenus u  euberu  kiemox.  «Lugposas  wknemxar  —
ououngopmamuueckue mooenu QYHKYUOHUPOBAHUS KIeMKU.

JeMoHncTpanuun

Tabmumpl U cxembl: «OKW3HEHHBIM MUK KIETKH», «MuT03», «CTpOCHHE XPOMOCOM,
«Pennukanus JTHK».

O6opynoBaHKe: CBETOBOW MHUKPOCKOI, MUKpoOIpenapaThl: «MHUTO3 B KJIETKaX KOpEIIKa

TyKay.
JlaboparopHas paboTa «/3yueHne XpoMoCcoM Ha FOTOBBIX MUKpPOIIpernapaTaxy.




JlaGopatopHas pabota «HaOnromeHne MuTO3a B KJIETKaX KOHUMKA KOpelIka Jyka (Ha
TOTOBBIX MHKpOTIpENapaTax)y.

Tema 9. Ctpoenne u GyHKIMH OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3MoB. OJHOKJIETOYHBIE, KOJOHHAJbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBbI.

Oco0eHHOCTH CTPOCHHUS U KU3HEACSITEIbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepuu,
apxe, OJHOKJIETOYHbIE TpUOBI, OJHOKJIETOYHBIE BOAOPOCIH, JAPYTH€  HPOTHUCTHI
KosmonnansHble OpraHu3Msl.

B3anMocCBs3b yacTell MHOIOKJIETOYHOI'O OpraHu3ma. TkaHu, OpraHbl U CUCTEMBI OPTAHOB.
OpranusM Kak eauHoe menoe. ['omeocras.

Tkanu pacrenuil. Tumsl pacTHTENbHBIX TKaHeW: oOpa3oBaTenbHasi, MOKPOBHas,
pOBOJISIIIAsA, OCHOBHAsA, MexaHnueckas. OCOOEHHOCTH CTpOoeHUs, GYHKIMI U PACTIONOKESHHUS
TKAaHEH B OpraHax pacTCHUM.

TkaHM JKMBOTHBIX M 4Ye€JOBEKAa. THNBl JKUBOTHBIX TKaHEW: HIUTENIHAJIBbHAS,
COCJIMHUTENbHAS, MbIlIeuHasi, HepBHasA. OCOOEHHOCTH CTPOCHHS, (PYHKIUI U PaCHOJIOKECHHUS
TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransbl. BeretatuBHble 1 reHEpaTUBHbBIE OpraHbl pacTeHU. OpraHbl U CUCTEMBI OPTaHOB
JKUBOTHBIX U 4esioBeka. DyHKIIMM OPraHOB U CUCTEM OpPIraHOB.

Omopa Tena opranusmoB. Kapkac pacrenmii. CkeneTsl OJIHOKJIETOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapyxkHblli M BHyTpeHHUH ckeneT. CTpoeHHe U THIIbI
COCMHEHUS KOCTEN.

JlBukeHne opraHu3moB. JIBHKeHHWE OJHOKIETOYHBIX OpPraHU3MOB: aMEOOHIHOE,
KTYTUKOBOE, pPECHMYHOE. JIBM)KEHHE MHOTOKJIETOYHBIX PACTEHMH: TPOIU3Mbl U HACTHUH.
JIBukeHHe MHOTOKJICTOYHBIX JKUBOTHBIX U 4eNOBEKa: MbllleuHas cuctema. Pedrekc.
CkeneTHbIE MBIIIIIBI B UX padoTa.

[Iutanue opranu3moB. I[lornomienne BoJbl, YIIEKUCIOrO ra3a U MUHEPAJIbHBIX BEIIECTB
pacteHusiMu. [luTaHue >XKUBOTHBIX. BHYTpHUIIONOCTHOE M BHYTPHUKJIETOYHOE MHILEBAPEHUE.
[IutaHnne MO3BOHOYHBIX KUBOTHBIX. OT/EINbl MULIEBAPUTEIBHOIO TpakTa. lIumeBapuTenbHbie
xeinesbl. [InmeBapurenpHas cucTemMa 4enoBeka.

Jpixanue opraHuzMoB. [lpixanue pacteHuid. [[pixanue >xuBOTHBIX. Juddy3us razos
yepe3 MOoBEpXHOCTh KieTku. KokHoe nwpixanue. JlprxatenbHas moBepxHoCTh. JKabepHoe u
N€royHoe JpIxaHue. JlpIXaHHWE TII03BOHOYHBIX JXMBOTHBIX M YEJIOBEKA. OBOJIOLHUOHHOE
YCIIO’)KHEHUE CTPOEHUsS JIETKMX TMO3BOHOYHBIX >KMBOTHBIX. JlpIXaTelpHas cHCTEMa 4YeJIOBEeKa.
MexaHu3sM BEHTWIILMM JIETKMX Yy NOTUL KM MIEKonuTarommx. Perymsanus [abIXxaHus.
JlpixaTenbHble 00BEMBI.

TpaHcnopT BemecTB y OpraHu3MoB. TpaHCHOpTHBIE cHUCTEMBl pacTeHui. TpaHcnopt
BEUIECTB Yy JKUBOTHbIX. KpoBeHocHass cucrema u e€ opranbl. KpoBeHocHas cucrema
NIO3BOHOYHBIX JKMBOTHBIX M uyenoBeka. Cepale, KpOBEHOCHBIE cocylnbl U KpoBb. Kpyru
KpOBOOOpamieHus. OBOJIIOLMOHHBIE  YCIOKHEHUSI  CTPOEHUS  KPOBEHOCHOM  CHUCTEMBI
MIO3BOHOYHBIX KHMBOTHBIX. PaboTa cepaua u e€ perymsmus.

Boinenenne y opranusmoB. Beiienenue y pacteHuid. BeigeneHue 'y  JKMBOTHBIX.
Coxkparutensuble Bakyonu. Opranbsl BbyaeneHus. @PuubTpanus, cekpeuuss U oOpaTHoOe
BCAChIBaHME KaK MEXaHHW3Mbl pabOoThl OpraHoB BbiAeNeHHUA. CBs3b MOJOCTH Tela  C
KPOBEHOCHOM M BBIICIUTENIBHON cucTeMaMu. BblneneHue y NO3BOHOYHBIX JKUBOTHBIX MU
yenoBeka. [Touku. Ctpoenue u GpyHKpoHUpoBanue HeGpoHa. O6pazoBaHHE MOYH Y YEIIOBEKA.

3ammra y OpraHu3MoOB. 3alldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OGakTepuii U
LIUCTHI MPOCTEUIINX. 3alIUTa Y MHOTOKJIETOYHBIX pacteHui. Kyrukymna. CpeacrBa nacCUBHOM
Y XUMHYECKOM 3a1uThl. DUTOHLIUABL.

3ammra y MHOTOKIETOYHBIX >KMBOTHBIX. [IOKpOBBI M WX NpOM3BOAHBIE. 3aniuTa
opranusma oT Oose3Hed. MMMyHHast cuctema uyesnoBeka. KIJEeTOUHbBII W TymMOpasbHbII
UMMYHUTET. Bpoxa€HHBII W NpUOOPETEHHBIM CHEUUUECKU HWMMYHUTET. Teopus
KJIOHaJbHO-celekTuBHOro ummyHurera (II. Opmux, ®.M. bepner, C. Tonerasa).




BocnanurensHble OTBETHI OpraHU3MOB. Poib BpOXKAEHHOTO HMMMYHUTETAa B pa3BUTUU
CUCTEMHBIX 3a00J1eBaHU.

PaznpaxumocTs M perynasuus y opraHu3MoB. PasapaXxumocTe y OZHOKIJIETOUHBIX
opranu3MoB. Takcucel. Pa3npaxuMocTh U peryisinusa y pacTeHuil. PocToBble BelecTBa M UX
3HAUEHHUE.

HepBhas cuctema u pednexropHas peryisuus y >KUBOTHbIX. HepBHast cuctema u eé
OTJeNbl. DBOJIIOLIMOHHOE YCJIOKHEHUE CTPOEHUsSI HEPBHOM CHUCTEMBI y JKMBOTHBIX. OTHEIbI
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XHUBOTHBIX. Pediiekc u pednexkropnas nyra. besycioBuble u
YCITIOBHBIE Pe(IEKCHI.

['ymopanbHass perynasuuss M SHIOKPHHHAs CUCTEMa >KMBOTHBIX M 4enoBeka. JKenessl
DHIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. [lelicTBHe TOPpMOHOB. B3auMOCBA3b HEPBHOW U
SHIOKPUHHOW cucTeM. [ unotanamo-runodusapHas cucreMa. JleMOHCTpauu

Iloptper: N.II. I1aBnoB.

Tabmuubl u cxeMbl: «OJHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIE BOJOPOCIHY,
«baxkrepun», «IlIpocreiimme», «Opranbl LIBETKOBBIX pacTeHHi», «CHUCTEMBI OpraHOB
NIO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee CTpoeHHME HaceKOMbIX», «TKaHM pacTeHHID,
«Kopuesbie cuctembl», «Ctpoenue crednsn», «CTpoeHHE IUCTOBOW IIACTUHKWY, «TKaHU
KUBOTHBIX», «CkeneT denoBekay, «llnmeBapurensHas cucrema», «KpoBeHOCHas cucTEMay,
«/IpixaTenpHass cucrtema», «HepBHas cucreman, «Koxka», «MpllieyHas CHCTEMaAY,
«BprgenurenpHas cuctemMa», « JHIOKPUHHAs cUcTeMay, «CTpoeHue Mblmuehy, «MMMyHUTETY,
«KumeunomnosnocTHbie», «CxeMa NUTaHUS pacTeHHiD, «KpOBEHOCHBIE CUCTEMBI T03BOHOUHBIX
KHUBOTHBIX», «CTpoeHue runpel», «CTpoeHue miaHapun», « BHyTpeHHee CTpoeHHEe N0XKIEBOrO
yepssi», «HepBHas cucrema psiO», «HepBHast cucrema narymku», «HepBHas cucrema
npecMbikaomuxcs», «HepBHasg cuctema nrTuny, «HepBHas cucrteMa MIIEKONUTAIOIMIMX»,
«HepBHas cuctema uenoseka», «Pedaexcey.

OOGopynioBaHue: CBETOBOM MUKPOCKOI, MUKpOIpenapaThl OAHOKIETOUHBIX OPIaHU3MOB,
MUKpOIIpenapaThl TKaHEeH, paKOBUHBI MOJUTIOCKOB, KOJIJIEKLIUU HACEKOMBIX, UTJIOKOXKUX, )KUBbIE
9K3EMIUISIpbl KOMHATHBIX pacTeHHM, repOapuyM pacTeHUM pa3HBIX OTIEJIOB, BIAXKHbIE
npenaparsl XKHUBOTHBIX, CKEJIETHl TO3BOHOYHBIX, KOJUICKIIMHA OECTIO3BOHOYHBIX JKMBOTHBIX,
CKeJIeT 4esoBeKa, 000pyloBaHME IJs JIEMOHCTPALMM MOYBEHHOI'O M BO3AYIIHOTO MUTAHUSA
pacTeHuil, pacuieryieHns: Kpaxmaya u OCJIKOB IoJI IeUCTBHEM (HEPMEHTOB, 00OpyJOBaHUE IS
JEMOHCTpPAllMM  OIBITOB IO M3MEPEHHUIO JKU3HEHHOM EMKOCTH JIETKHUX, MEXaHU3Ma
JBIXaTEJIbHBIX ABM)KEHUN, MOJIEIHM FOJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHBIX.

JlaGopatopHas pabota «/3yueHue TkaHel pacTeHUD».

JlabGopaTopHas pabota «/3ydeHue TKaHeH )KUBOTHBIX).

JlaGopatopHas pabora «/3yueHre opraHoB IBETKOBOT'O PACTECHHSI.

Tema 10. Pa3mHokeHNe 1 pa3BUTHE OPraHU3MOB

@opMbl pa3sMHOXKEHHUS OpPraHU3MOB: Oecrojioe (BKJIIOYash BETeTaTUBHOE) U IIOJIOBOE.
Bunel 6ecrionioro pa3MHOXKEHHS: TIOYKOBaHUE, CIOPYJISLUS, pparMeHTalMsl, KIOHUPOBAHUE.

[TonoBoe paszmuoxenue. llonmoBeie kieTku, win rametsl. Meio3. Craguum Mmeio3sa.
IloBenenue xpomocom B Mero3e. Kpoccunrosep. bromornyeckuii CMbICT M€i03a U MTOJI0BOTO
npouecca. Meio3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpimeBoe pa3Butue. ['ameroreHe3 y JKUBOTHBIX. llosioBble — kele3bl.
OOpa3oBaHue M pa3BUTUE IOJIOBBIX KJIeTOK. Crepmarorene3 u ooreHe3. CTpoeHHE MOJOBBIX
KJIETOK.

Omo1oTBOpeHNe U 3MOPUOHATIBHOE Pa3BUTHE KUBOTHBIX. CHOCOOBI OIJIOOTBOPEHUS:
HapykHoe, BHyTpeHHee. [laprenorenes.

WupuBuayanbHOe pa3BUTHE OPraHu3MOB (OHTOr€HE3). OMOpUONIOrHS — Hayka O
pa3BUTHM OpPraHu3MoOB. Mopgoeenes — 0o0Ha u3 enasuvix npobrem smbpuonocuu. Konyenyus
Mopgozenos u moodenu mopgoecenesa. Cramuum >MOpHOTEHE3a KHMBOTHBIX (Ha mpuMepe
asarymkn). Jpob6nenue. Tunsl npobnenus. /lemepmunuposannoe u HeOepMUHUPOBAHHOE
opobnenue. bracmyna, munvt  Onacmyn. (OCOOEHHOCTH JPOOJICHUS MIICKOIUTAIOIIUX.
3apo/bIlIeBble JIUCTKH (racTpyJisilus). 3aKiajka OpraHOB U TKAHEH U3 3apOJIbIILIEBbIX JTHUCTKOB.




B3auMHoe BiMsAHME wYacTell pa3BHUBAIOLIETOCS 3apojbliia (IMOpPHOHAIBHAS WHAYKIHS).
3akajika mjiaHa CTPOEHHUS KUBOTHOTO KaK pe3ysbTaT HepapXUUeCKUX B3aUMOJICHCTBHI T'€HOB.
Bnustnue Ha SMOpHOHANTBHOE Pa3BUTHE PA3IUYHBIX (AKTOPOB OKPYKAIOIIEH Cpebl.

Poct u pasButue xuBOTHBIX. [locTomMOpuonanbHbIli mepuop. [IpsmMoe um Hempsimoe
pa3ButHe. Pa3Butne ¢ meramopdo3oM y OECHO3BOHOYHBIX M IO3BOHOYHBIX >KHBOTHBIX.
buonornueckoe 3HaueHUe NMPSMOTO U HETIPSIMOTO PAa3BUTHS, UX PACIPOCTPAHEHHE B IMPUPOJIE.
Tunsl pocra XUBOTHBIX. PakKTOpbl pEryasluud poOcTa >XUBOTHBIX M denoBeka. Cranuu
MOCTAIMOPHUOHAIBHOTO Pa3BUTHUSL Yy KMBOTHBIX U uejoBeka. Ileprnonbl oHTOreHesa yesoBeKa.
Crapenue u cMepTh Kak OMOJIOTHYECKUE TPOLIECCHI.

Pasmuoxkenue u passutue pacteHuii. ['ametoput u crnopodur. Meio3 B KUZHEHHOM
1ukie pacteHuit. Odbpa3oBaHue crop B mpoiiecce Meiio3a. 'aMmerorenes y pacTeHui.
OIJIONOTBOPEHUE U PA3BUTHE PACTUTEIBHBIX OPraHU3MOB. J[BOWHOE OIUIOJIOTBOPEHHE Yy
LIBETKOBBIX pacTeHuil. OOpa3zoBaHHUe U pa3BUTHE CEMEHHU.

MexaHu3MBbI PETYISIIUU OHTOT€HE3a Y PACTEHUN U dKUBOTHBIX.

JeMoHcTpanuu

[TopTpetsr: C.I'. HaBammn, X. [IIneman.

Tabnuubl u cxemsl: «BereraTuBHOE pa3MHOXKEHHE», « TUIIBI OECIIONIOr0 pa3MHOKECHHS,
«Pa3MHOXeHUE XJIaMUIOMOHANb», «Pa3MHOXkeHue »dBriaeHbl», «Pa3MHOXEHHUE THIPBDY,
«Meitozy», «Xpomocombl», «l'ametorenes», «CTpoeHue SMUIEKIETKH W CIEPMaTO30U]Iay,
«OcHOBHBIE cTaguu OHTOreHeszay», «lIpssmoe u Hempsmoe pas3Butue», «Pa3ButHe Mailckoro
Kykayn, «Pazsutre capaHumn», «Pa3BuTHe IArymku», «{BOMHOE OIJIOTOTBOPEHHUE Y IIBETKOBBIX
pacteHuin», «CTpOEHHE CEMSH OJIHOAOJBHBIX U ABYIOJBHBIX PAacTeHHI», «KU3HEHHBIM LUK
MOPCKOM KamycTbl», <OKWM3HEHHbIH LUK MXa», <« KH3HEHHBII UIUKI MNanoOpOTHUKAY,
«OKW3HEHHBIN LIUKII COCHBI».

O6opynoBaHME:  CBETOBOM  MMKpPOCKON,  MHKpONpenaparbl  SHIEKIETOK U
CIIEpMAaTO30UA0B, MOAENb «L{UKII pa3BUTHS JATYIIKIY.

JlaboparopHass pabora «M3ydeHHWE CTPOSHHUS TIOJOBBIX KIETOK HA TOTOBBIX
MUKpOIpenaparax.

[Ipaktuueckass paborta «BbIABICHHE MNPU3HAKOB CXOJCTBA 3apOBIIICH MO3BOHOYHBIX
YKUBOTHBIX).

JlabGopaTopHas pabota «CTpoeHHE OPraHOB Pa3MHOXKECHHS BBICIIIUX PACTCHUIN.

Tema 11. I'eHeTHKA — HAYyKa 0 HACJIEACTBEHHOCTH U M3MEHYHBOCTH OPraHU3MOB

HcTopus craHoBiIeHMs U pa3BUTUSI TEHETUKU Kak Hayku. Pabotel I'. Mennens,

I'. ne ®puza, T. Moprana. Posib oTeuecTBEeHHBIX YUEHBIX B pa3BuTHU reHeTHku. Padotsr H.K.
Konbenosa, H.W. Basuiosa, A.H. benosepckoro, I'./[. Kapneyenko,
I0.A. ®unumyenko, H.B. Tumodeera-Pecosckoro.

OcCHOBHbIE T€HETUYECKHE MOHATHS U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJlJIeJIbHbIE
IEHBl, albTEPHATHBHBIC IPU3HAKU, JOMHHAHTHBI M PELECCUBHBIM INPU3HAK, TOMO3HIOTA,
reTepo3nurora, YUCTasl JUHUS, TMOpHUAbI, TeHOTUN, (eHoTur. OCHOBHbIE METO/bl I€HETHKHU:
rUOPHUI0TOTMUECKUH, HIUTOIOTMYECKUH, MOJEKYIISIPHOTCHETUYECKHHA.

JeMoHcTpanuu

Hoptpetsr: I'. Mennens, I'. ne @pus, T. Mopran, H.K. Konsnos, H.11. Basunos, A.H.
benozepckuii, I'.[[. Kapnieuenko, FO.A. ®ununyenko, H.B. TumodeeB-Pecorckuii. Tabmuipl u
cxeMbl: «MeToapl FeHETUKNY, «CXEMbI CKPEILIMBAaHUS».

JlabGopaTopHas padota «JIpozoduia kak 00bEKT TeHETUUECKUX UCCIICIOBAHU.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

MonorubpuaHoe ckpenuBanue. I[lepBeiii 3akoH MeHuenss — 3aKOH €IMHOOOpa3us
ruOpuoB neporo nokosnenus. [IpaBuno nomunupoBanus. Bropoii 3akoH Menaens — 3akoH
pacuieryieHuss mpu3HakoB. LluTonormueckue OCHOBBI MOHOTHOPHIHOTO  CKpEIIMBAHMS.
['mniores3a YMCTOTHI raMeT.

AHanmuzupyromiee  ckpeuuBaHue.  [IpoMexyTOuHBI  XxapakTep — HacleqOBaHUS.
Pacmieruienne npu3HakoB NpU HEMOJIHOM JJOMUHUPOBAaHUU.




Jurubpunnoe ckpemmBanue. Tpetnid 3akoH MeHaens — 3aKOH HE3aBHCHMOIO
HacJIeJOBaHMs MpU3HaKoB. L{uTonoruueckre OCHOBBI TUTHOPUIHOTO CKPEIIUBAHHUS.

CueruienHoe  HacienoBaHue mnpusHakoB. PabGorer  T. Moprana. CremneHHOe
HACJEJI0BAHUE TEHOB, HApYLIEHUE CLEIUICHUS MEXIy TIeHaMu. XPOMOCOMHAas TEOopHs
HACJICACTBEHHOCTH.

I'enetnka mona. XpoMOCOMHBIM MEXaHHU3M OIpPEIEICHUS M0JIa. AYyTOCOMBI M IOJIOBBIE
XpOMOCOMBL. ['oMoOrameTHeli M reTeporamMeTHbl Ioji. ['eHeTudeckas CTPYKTypa IIOJIOBBIX
xpoMocoM. HaciienoBanne npu3HaKkoB, CUEIUIEHHBIX C MOJIOM.

I'enorun kak nenoctHas cucrema. Ilnelorponust — MHOKXECTBEHHOE JICHCTBUE I'eHa.
MHOKEeCTBEHHBI  aJuIenu3M. B3anMonelicTBue HEAIIENIBHBIX  TeHOB.  KOMITJIEMEHTapHOCTS.
Onucras. [lonmumepus.

['eHeTHyecknii KOHTPOJIb PA3BUTHUSI PACTECHMM, MXUBOTHBIX M YEJIOBEKAa, a TaKke
(U3UOTOTHUECKUX TMPOIECCOB, TOBEACHHS W KOTHUTHUBHBIX (QyHKuui. ['eHetmueckue
MEXaHU3Mbl CUMOHMOTE€HE3a, MEXaHU3Mbl B3aUMOJCHCTBUS «XO35SMH — MapasuT» U «XO35IUH —
MHUKpOOHOM». ['eHeTnYecKre aceKThl KOHTPOJI U M3MEHEHUS HACJEICTBEHHON HH(popMaIu
B [TOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JeMoHcTpanuu

[Toptpetsi: I'. Mennens, T. Mopran.

Tabnuue! n cxemsl: «IlepBblii U BTOpoil 3akoHBl MeHnaens», «Tpetuil 3akoH Menemns»,
«AHanusupyromiee  ckpemBaHue», — «HemonmHoe — pomuHHMpoBaHue», — «CUEMJIEHHOE
HAClle/IOBaHHE TPU3HAKOB Yy Jpo3odmibl», «[eHeTnka monay, «KapuoTtum uyenoBekay,
«Kapuotunn ~ apozodpunb»,  «Kapuorun — nrunb»,  «MHOKECTBEHHBIH  allJICIHU3MY,
«B3anMo1eiCTBHE T€HOBY.

O6opynoBaHue: MOJENb 7Sl JEMOHCTPAIMK 3aKOHOB €IUHO00pa3usi THOPUOB TIEPBOTO
IIOKOJICHUSI M PACIICIUICHHUs INPU3HAKOB, MOJENb Ul JIEMOHCTpPAlUy 3aKOHAa HE3aBHCUMOIO
HACJEJOBaHUS MPU3HAKOB, MOJAENIb JUIsI JIEMOHCTpAallMd CLEIUICHHOI'O HacJedOBaHUs
NPU3HAKOB, CBETOBOM MHKPOCKOII, MUKpoTpenapar: «Jpo3odumnay.

[IpakTuueckas pabota «M3ydyeHue pe3ynbTaTOB MOHOTHOPHIHOTO CKPEIIMBAHHUS Yy
TPO30(HITBD.

[IpakTnueckas pabora «lM3yueHue pe3ylnbTaTOB AUTUOPUIHOTO CKPEIIUBAHUS Yy
TPO30(HITBD.

Tema 13. 3akoHOMEpPHOCTH H3MEHYNBOCTH

BsaumopeiictBue reHotuna u cpenasl npu (opmupoBaHuM (GeHotuna. M3MeHYMBOCTH
npusHakoB. KauecTBeHHble U KOJIMYECTBEHHbIE INPU3HAKK. BuIbl HM3MEHYMBOCTH:
HEHACJICACTBEHHAs U HACJIEICTBEHHAS.

MoaudukaoHHas U3MeH4YNBOCTb. Posb cpensl B hopMupoBaHHHM MOJU(PHUKAIIMOHHON
u3MeHunBocTu. Hopma peakuuun npusHaka. BapuanuoHHsslil psg u BapuannoHHast kpusas (B.
Horanncen). CoiicTBa MOIU(DUKAIIMOHHON HW3MEHYMBOCTH.

l'enotunuueckass w3MeHYMBOCTh. (CBOMCTBA TE€HOTHUIHUYECKONM HW3MEHYMBOCTH. BubI
TeHOTHIINYECKON M3MEHYMBOCTH: KOMOMHATHBHAS, MyTallUOHHAS.

KoMOuHaTuBHas M3MEHYMBOCTh. MeEi03 U MOJOBOW MPOIECC — OCHOBA KOMOMHATHBHOM
U3MEHYMBOCTU. Poib KOMOMHAaTUBHOW HW3MEHYMBOCTH B  CO3/IaHUM TE€HETHYECKOIO
pazHooOpa3us B pejiesiax OJJHOTO BUIA.

MytannoHHass HM3MEHYMBOCTb. BHIpl MyTanuii: IeHHbIE, XPOMOCOMHBIE, I'€HOMHBIE.
CHoHTaHHBIE W MHAYUMPOBAHHBIE MyTalUMU. flepHblEe W LMUTOIIA3MATHYECKUE MYTALUH.
ComaTtnueckue M 1ojoBble MyTauuu. [IpyunHbBl BO3HMKHOBEHMsI MyTauuid. MyTareHel U HX
BJIMSIHAE HA OPraHU3Mbl. 3AKOHOMEPHOCTH MYTALlMOHHOTO Ipolecca. 3aKOH TOMOJIOTHYECKHUX
panoB B HacienctBeHHou wusmeHunBocTH (H.M. BaBunoB). BuesnepHas W3MEHUYMBOCTH U
HACJIEACTBEHHOCTb.

Onueenemuka u dnUCEHOMUKA, PONb INULEHEMUYECKUX (DAaKmopos 6 HACIe008aHUU U
UBMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JeMoHncTpanuu

[Toptpetsi: I'. ne ®pus, B. Moranucen, H.. BaBunos.




Tabnuner u cxembl: «Buabsl H3MEHUYUBOCTHY, «MoaupUKalMOHHAS W3MEHUYUBOCTHY,
«KomOuHaTBHAsE ~ W3MEHYHMBOCTHY, «Meio3y, «OmrogoTBopeHuey»,  «l eHeTHmueckue
3a00y1eBaHUS YeIOBeKa», « BUIbI MyTammiiy.

O6opynoBaHMe: >KMBble M TepOapHble HK3EMIUIAPhl KOMHATHBIX PACTEHUH, PHUCYHKHU
(oTorpacdumn) KUBOTHBIX C Pa3TUUYHBIMU BUAAMU U3MEHUHUBOCTH.

JlaGopatopHas  pabora «MccinenoBaHue  3aKOHOMEPHOCTEM  MoOIM(UKALIMOHHON
U3MEeH4YMBOCTH. [locTpoeHre BapuallMOHHOTO psifia U BApUALIMOHHON KPUBOI».

[Ipaktrueckas padora «MyTaruu y 1po30¢uisl (Ha TOTOBBIX MUKPOIIpENapaTax)y.

Tema 14. I'eHeTHKA Yesi0BeKa

Kaprnotun uenoBeka. MexayHapo/Has NporpaMMa HCCIEAOBAHUS T€HOMa YEJIOBEKA.
MeTobl N3Y4eHUs TeHETUKH YeNIOBeKa: TeHeaOrHUeCKUid, OJM3HEI[OBBIHN, IIMTOTEHETHUSCKHIA,
NOMYJISALMOHHO-CTATUCTUYECKUH, MOJEKYIIpHO-TeHeTnYecKnii. COBpEMEHHOE OmpenesieHre
TEHOTHMA: TOJHOTEHOMHOE CEKBEHHUPOBAHME, T€HOTUIMPOBAHKE, B TOM YHUCJE C IOMOIIbIO
[MI]P-ananu3a. HacnencTBeHHbie 3a0o0sieBaHMs 4enoBeKa. | €HHbIE M XpOMOCOMHBIE OOJIE3HU
yesloBeka. boyle3HM ¢ HacleACTBEHHOM NPEapaclooKEHHOCThIO. 3HAYEHHE MEIUIIMHCKON
TE€HETUKH B IMPEJOTBPAIllEHUH M JIEYEHHUH TeHETHYECKHX 3a00JieBaHUI UeIoBeKa.
MenukoreneTnyeckoe KOHCYIbTUpoBaHUE. CTBOJIOBBIE KJIETKU. [IOHATHE «T€HETHYECKOTO
rpy3a». DTUYECKUE acTeKThl UCCIEAOBAHUN B 00aCTH PeaKTUPOBAHUS T'€HOMAa U CTBOJIOBBIX
KJICTOK.

['enetnyeckue (hakTOPHI MOBBIIICHHONW YYBCTBUTEIHHOCTH YEJNOBEKa K (PU3NYECKOMY U
XUMUYECKOMY 3arpsi3HEHUIO OKpYyXKarolehd cpeapl. ['eHeTnueckas IpeapacroioKEeHHOCTh
YEJIOBEKa K MMaTOJOTUsIM.

JeMoHcTpanuu

Tabnuuer u cxemol: «Kapuotun yenoBekay, «MeTOIbl U3YUCHHUS T€HETHKH YEIOBEKay,
«I'eneTnueckue 3a00JI€BaHUs YEIOBEKAY.

[IpaxTrueckas padora «CocTaBiaeHHE U aHAIHU3 POJAOCIOBHOIN.

Tema 15. Cesiekuusi OpraHu3MoB

JlomecTukanust U cenekuus. 3apoKJICHUE CEJIEKIMU W JoMecTukanuu. Yuenue H.U.
BaBunoBa o LleHTpax mNpOUCXOXAEHUS M MHOrooOpasusi KyJIbTypHbIX pacTeHuil. Poib
CEJIEKIIMM B CO3[JaHUU COPTOB PACTEHHM U MOPOJ KUBOTHBIX. COpT, mMopoja, mTaMM. 3aKOH
TOMOJIOTHYECKHUX PSAOB B HaclieACTBEHHOM m3MeHunBocT H.M. BaBuinosa, ero 3HaueHue ajist
CEJIEKIIMOHHOM palboThI.

MeTtoabl ceneKunoHHOM paboThl. VIckyccTBEHHBIN OTOOp: MacCCOBBIN M UHIUBUAYaIbHBIN.
Dtanbl KOMOMHAIIMOHHOW ceNeKluu. VcnpiTanue mpou3BOAUTENEH Mo moToMcTBY. OTOOp MO
TEHOTHITy C TOMOIIBIO OIEHKH (DEHOTHUIIA MOTOMCTBA W OTOOpP MO TEHOTHUITY C IOMOIIBIO
ananmuza JIHK.

HckyccTBeHHBII MyTareHe3 Kak METOJ| CEJICKIMOHHOW paboThl. PammanuoHHBIA 1
XUMHYECKHI MyTareHe3 Kak HICTOYHHUK MYTAIUil Y KyJbTYpHBIX ()OpM OPraHU3MOB.
Hcnonp3oBaHne TI'€HOMHOTO pENaKTHUPOBaHHUSA M MeTofoB pekomOuHaHTHbIX JHK — mns
MOJIYYEHHS] UICXOJHOTO MaTepuaa JiJisl CEJICKIUU.

[lonyyenue monuruionoB. BHyTpuBHIOBas ruOpuamu3anus. bBIu3KOpoACTBEHHOE
CKpelMBanue, i nHOpuauHr. HepoacTBeHHOE CKpelmuBanue, ik ayropuausr. ['erepo3uc u
ero npuuuHbl. lcnonb3oBanue rerepo3uca B cenekiuu. OtrganéHHas TUOpUIU3ALIUA.
[Ipeononenue Oecrionuss MEXKBUIOBBIX TUOPHUIOB. J[OCTMIKEHHUS CEJEKIMU pPACTEHUH U
JKUBOTHBIX. «3€1E€HAsl peGONIOYULY.

CoxpaHeHue U U3YYEHHE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUW U UX JTUKHUX
ponuyeil s CO3JaHUSt HOBBIX COPTOB W THOPHIOB CEJIbCKOXO3SIHCTBEHHBIX KYIBTYD.
H3yuenue, coxpanenue u ynpasienue 2eHeMU4eCKUMU Pecypcamu CenbCKOXO3AUCMBEHHbIX U
NPOMbBICTIOBLIX JHCUBOMHBIX 8 YENAX YIVHUIEHUS CYUeCmBYIOWUX U CO30aHUS HOBbLX HOPOO,
JUHULL U KPOCCO8, 6 MOM Yucie ¢ NpUMEHeHUeM COBPEMEHHbIX MemOo008 HAYYHbIX
uccnedosaHull, nepedosvix uoeti U NepcneKmusHbIX MexHOI02ULL.




JeMoHcTpanuu

[Toptpersr: H.M. BaBunos, .B. Muuypun, I'.Jl. Kapneuenko, ILII. Jlykssnenko, b.JI.
Actaypos, H. bopnoyr, I.K. benses.

TaOmuubl u cxeMbl: «LIeHTpbI IPOUCXOMKIEHUS 1 MHOT00Opa3us KyJIbTypHBIX PaCTEHUI,
«3aKOH IOMOJIOTMYECKHMX PSAJOB B HACJIEICTBEHHOM W3MEHUMBOCTH», «METOABI CENEKLUN»,
«OT1nanénnas rudpuamzanusy», «Myraresesy.

JlaGopatopHas paborta «lI3yyeHue COPTOB KyJIbTYPHBIX PACTCHHUH M MOPOJ JOMALIHUX
KUBOTHBIX).

JlaGopatopHas pabora «/3yueHne METOA0B CeNeKIIMU PACTEHUI.

[Ipaktrueckas padora «IIpuBHBKa pacTeHUI».

Okckypeus «OCHOBHBIE METO/BI U JIOCTH)KEHUS CEJIEKIIMM PAacTEHUH W KMBOTHBIX (Ha
CEJIEKLIMOHHYIO CTAaHIMIO, IJIEMEHHYIO (hepMy, COPTOUCHBITATEIbHBIN Y4acTOK, B TEIUIMYHOE
XO03SICTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. buorexHosiorust U CHHTeTH4ecKasi OM0JIOTHSA

OOBeKThI, HUCMONb3yeMble B OHWOTEXHOJOTHH, — KIETOYHbIE U TKAaHEBBIE KYJIBTYPHI,
MHUKPOOPTaHU3MBbl, HX XapaKTepUCTHKA. TpaauuuoHHas OMOTEXHOJOIUA: XJeOomeueHue,
NOJTy4eHUE KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAENHEe. Mukpoouonorndeckuit cuare3. OOBbEKTHI
MHUKPOOHOJIOTHYECKUX TeXHOIOrui. [Ipon3BoacTBO Genka, aMMHOKUCIIOT U BUTAMUHOB.

CozlaHue TEXHOJOTMH Y MHCTPYMEHTOB  IIEJICHANPABJIEHHOTO H3MEHEHUS U
KOHCTPYMPOBAHUS TEHOMOB C LIEJIbIO TIOJyYEHUS] OPTAaHU3MOB U UX KOMIIOHEHTOB, COJEPKALINX
HE BCTpeyaroyecs B IpUpoie OMOCHUHTETUYECKHE MTYTH.

Knerounas umxeHepus. MeTonbl KyabTyphl KIETOK M TKAaHEW PAaCTEHMH W >KMBOTHBIX.
Kpunobanku. Comatnueckas rudpuausanus U coMatndeckuil sMmOpuorenes. Vcnonb3oBaHue
ralulOuIoB B CEJIEKLMM pacTeHuu. [lonyuenue moHoknoHanvhwix anmumen. Fcnonvszoeanue
MOHOKJIOHANBHBIX U NOTUKTIOHANbHBIX aHmumen 6 meouyure. VICKyCCTBEHHOE OILUIOAOTBOPEHUE.
PexkoHcTpyKknnsl SIMLIEKIETOK M KJIOHUPOBAaHME JKUBOTHBIX. MeTOX TpaHCIUIAHTALUUHU SIEp
KIETOK. Texuonocuu 0300po6nenus, KyIbMmueupo8aHus U MUKPOKIOHANbHO20 PA3ZMHOICEHUs
CeNbCKOXO03AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAsI ¥ T€HHAasi UHKeHepus. VICKyCCTBEHHBIN CHHTE3 IT'€Ha U KOHCTPYMPOBAaHHE
pexomOuHanTHBIX JIHK. Cozodanue mpanceennvix opeanusmos. JIOCTHKEHHUS U MEPCIIEKTUBBI
XPOMOCOMHOM M T€HHOM WH)XEHEPUH. ODKOJIOTMYECKHUE M DSTUYECKUE NpoOJeMbl T'€HHOU
WH)XCHEPUH.

Meaununackue OuorexHonoruu. IloctreHomMHas 1upoBas MeAMIIMHA. [11LP-
JMarHocTuKa. MeTaboJIOMHBIM aHaiau3, TeHOLUEHTPUYECKUH aHalu3 MpoTeoMa 4YeloBeKa Ui
OLICHKA COCTOSIHMSI €r0 3J0pOBbs. VCnosib30BaHME CTBOJIOBBIX KIIETOK. TapreTHas Tepamnus
paka. 3D-OnommHxkeHepusi 1 pa3pabOTKH  (QYHAAMEHTAIBHBIX OCHOB MEIUIIMHCKHX
TEXHOJIOTMM, CO3[aHH KOMIUIEKCHBIX TKaHEH COYETAaHWEM TEXHOJOTHH TPEXMEPHOTO
OuonpuHTHHTA U cKadOIAUHTA IS PELICHUs 3a7a4 IePCOHAIN3UPOBAHHON MEIUIMHBI.

CoznaHue BEKTOPHBIX BAaKLUMH C LIEIbI0 00ecredeHus KOMOMHHPOBAHHOW 3alllUTHI OT
Bo30yauteneit OPBU, ycraHoBieHHEe MOJIEKYIISIPHBIX MeXaHU3MOB (pyHkironupoBanus PHK-
coJieprKallliX BUPYCOB, BBI3bIBAIOIINX 0COOO ONacHbIE 3a00JIeBaHMS YEJIOBEKA U AKUBOTHBIX.

JeMoHncTpanuu

Tabmuubr u  cxembl: «Vcnonp3oBaHWE MHKPOOPraHU3MOB B IPOMBIIIJICHHOM
IPOU3BOACTBEY, «KileTouHass nHXeHepusn», «I eHHas HHKEHEPUsI».

JlabGopaTtopHas padota «M3ydeHue 00 beKTOB OMOTEXHOIOTUH.

[paktuyeckas padota «I[lomyueHre MOTOYHOKUCIBIX TPOAYKTOBY.

Okckypeus «BHOTeXHOIOrUs — BayKHeHIIas IPOU3BOAUTEIbHAS CUIIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHUECKOE IPOU3BOJICTBO).

11 KJIACC Tema 1. 3apoxkaeHue W pa3BUTHE 3IBOJIOIHOHHBIX TMpPeICTABJIEHUI B
OomnoJiorum

OpomouronHass Teopusi Y. Jlapsuna. IIpeanochbuiki BO3HUKHOBEHMS JTapBUHHU3MA.

JKu3Hb n HayuHas nearenbHOCTs Y. JlapBuHa.




JBwxyume cuiasl 3Bomonuud BuAoB 1o Y. JlapBuHy (BBICOKass HHTEHCUBHOCTH
Pa3MHOXEHHSI OpPraHM3MOB, HaCJIEJCTBEHHass W3MEHYMBOCTh, OOprOa 3a CyIIECTBOBAHHE,
€CTECTBEHHBIH U UCKYCCTBEHHBII 0TOOP).

Odopmnenne cunrernueckord teopun HBomonmu (CTD). He#tpanbHas Teopwust
sBomorui. CoBpeMEHHas HBOJIOIMOHHAS OHONOTrMsA. 3HAu€HHE HBOJIOLHMOHHONH TEOpUH B
(bopMUPOBAaHNUN €CTECTBEHHO-HAYYHOU KapTHHBI MUPA.

JeMoHncTpanuu

[optpetsr: Apucrotens, K. Jlunneit, XK.b. Jlamapk, 9.K. Cenr-Unep, XK. Krosse, Y.
Hapsun, C.C. YUetBepukos, .. llImansrayzen, k. Xongein, J1.K. benses.

Tabmumpl 1 cxembl: «Cucrema xuBoi npupoasl (mo K. Jlunuer)y», «JlecTHHIa ®KUBBIX
cymectB (mo Jlamapky)», «MexaHusMm (GOpMHPOBaHHSA MPHUCIIOCOONCHUNA Y pacTeHuil u
KUBOTHBIX (1o Jlamapky)», «Kapra-cxema mapmipyra mytemectBus Y. [lapsunay, «Haxonku
Y. Hapsuna», «Popmbl 60pb0BI 3a cymectBoBaHue», «lloponsl romyb6eit», «MHoroobpasue
KYJbTYPHBIX (popM KamycTel», «Ilopoasl ToMalIHUX )KUBOTHBIX», «CxeMa 00pa30BaHMs HOBBIX
BunoB (mo Y. /lapBuny)», «Cxema COOTHOIIEHUS IBMXKYLIMX CHUJI IBOJIONUN», «OCHOBHBIE
HOJIOKEHUS] CUHTETHUECKOM TEOPUH IBOFOLIM.

Tema 2. Muxkpo3dBoaonus 4 eé¢ pe3yJbTaTbl

[Monynsauust kKak >JaeMeHTapHas equHMLa 3Boitoluu. COBpEeMEHHBIE METOJbl OLIEHKH
TeHETUYECKOTO pazHooO0pa3ust U CTPYKTYpHl Monmymsauuid. M3MeHeHne reHooHaa MOMmyIsIun
KaK 3JIEMEHTapHOE IBOJIIOLIMOHHOE sIBJIEHNE. 3aKOH reHeTndyeckoro pasHosecus k. Xapau, B.
Baitn6epra.

OneMeHTapHble (QaKTOpbl (ABWXKYIIME CHJIBI) HBOJIOLMM. MyTallMOHHBIA IpolLecc.
KomOunatuBHas n3MeHYMBOCTH. [lpeiid TeHOB — cilyyailHble HEHANpaBJICHHbIE W3MEHEHUS
yacToT ajuiened B momynsauusax. Dddekr ocHoBarens. Ipgexkm O6YMbLIOUHO20 2OPbIUIKA.
CHudiceHUue 2ceHemuyecko20 pasHoobpasus: npuyuHvl u ciredcmeus. llpossnenue s¢hgpexma
Opetiha eenos 6 Oonvwux u manelx nonyaayuax. Murpanun. W30msamus momyasiuil:
reorpaduyeckas (MpoCTpaHCTBEHHAs ), OMoIorn4ecKas (penpoayKTHBHAS).

EcrecTBenHblii oT60p — Hampapistomuid (akrop sBostonuu. PopMbl €cTeCTBEHHOTO
orOopa: MBWKYIINH, CTAOWIN3HUPYIOMIMK, pa3phIBalOMUi (Iu3pynTuBHEIA). [lomoBoit oTOOp.
Bo3HUKHOBEHHE M 3BOJIIOLUS COLUAIBHOTO MTOBEACHHUS KUBOTHBIX.

[Ipucnoco0aeHHOCT, OPraHM3MOB Kak pe3yjiabTaT MHUKPOIBOMIOLUH. Bo3HUMKHOBEHUE
npucnocoOaeHuit y opranuzMoB. ApomMopdo3bl 1 uanoaaantanuu. [pumeps! npucnocodaeHuit
y OpraHu3MoB: Mopdojorudyeckue, (HU3HOIOrMUYEecKre, OMOXMMHUYECKHE, IOBEJECHUYECKHE.
OTHOCHUTENBHOCTh NIPUCTOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xputepun u ctpykrypa. BumoobpasoBaHue kak pe3yiabTaT MHKPOIBOJIOLMH.
M3onsauus — xmoueBoi (akrop BuooOpasoBanus. IlyTm u cmocoObl BUIOOOpa30BaHMS:
ajutonatpuieckoe (reorpaduueckoe), CHUMIATPHUECKOE (IKOJIOTHYECKOE), «MTHOBEHHOEY
(monumuionan3anus, rudbpuanzanus). JmuTeabHOCTh HBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3msbl (GopMUPOBaHHS OMOJIOTUYECKOTO Pa3HOOOpa3Hsl.

Ponp  »BoOmOnMOHHON OHONOrMM B pa3paboTKe HAyYHBIX METOAOB COXPAaHEHUS
6uropa3HooOpaszus. MUKpPO3BOIIOLKS U KOABOJIIOLMS 1APA3UTOB U UX X035€EB.

Mexanu3mbl (POPMUPOBAHUS YCTOWIMBOCTH K aHTHOMOTHKAM M CIIOCOOBI OOpHOBI C HEl.

JemoHcTpanuu

Ioptpetsr: C.C. YeTBepukos, O. Maiip.

Tabmuubl 1 cxeMbl: «MyTalMOHHAs HW3MEHYMBOCTbY», «llomyssilMOHHAs CTPyKTypa
BUuga», «Cxema mposiBieHUs 3akoHa Xapau—BaitHOepray, «JIBHXKyIIME CHIBI JBOIIOIUNY,
«IKoJOoTHYeCKash M3OJIAIMS TOMyJISIUi ceBaHCKoW (openm», «l'eorpadmueckas W30ISIUS
JMCTBEHHMIIBI CUOMPCKOM M JINCTBEHHUIIBI 1aypcKoi», «llomysiroHHbIe BOJIHBI YHCIEHHOCTU
XMIIHUKOB M JXepTB», «Cxema OeHcTBUS ecTecTBEHHOro otbopa», «Dopmbl OOpbOBI 3a
CYILIECTBOBAHUEY, «MHnycTpuanbHbIi MEJIaHU3MY, «Kussie HUCKOIIAEMBIEY,
«[lokpoBUTENBCTBEHHAsT OKpacka >KUBOTHBIX», «lIpenynpeikaaromas okpacka >KUBOTHBIXY,
«Puznonornueckue agantanun», «IIprucrnoco6IeHHOCTh OPraHu3MOB U €€ OTHOCUTEIBHOCTDY,
«Kputepun Buma», «BunsinBoiiHukn», «CTpykTypa Buaa B mnpupojae», «CrnocoObl




BUi000pa3oBanus», «l'eorpapuueckoe BuAooOpa3oBaHWEe TPEX BUIOB  JIAHABIIIEHY,
«2KoJIoTHYECKOe BHU000pa3oBaHue BUAOB cUHHUL, «[lonmummounsl pacrenuit», «KamycTHo-
pEeACUHBII THOPUIY.

ObopynoBanue: repdbapun pacTeHHM, KOJUICKIIMM HACEKOMBIX, Uydesa MTHIl U 3BepeH ¢
npUMepaMu Pa3InYHBIX MPUCTIOCOONICHUM, dydela NTHUIl U 3Bepel pa3HbBIX BUAOB, repOoapuu
pacteHuii OJM3KUX BUOB, 00pa30BaBIIMXCS PA3IUYHBIMU criocoOamu. JlabopaTopHas paboTa
«BpIsiBIEHNE U3MEHYMBOCTH Y 0COOEH OHOTO BUAY.

JlabopatopHas pabGora «lIpucrmocoGneHuss OpraHu3MOB U HMX OTHOCHUTEJbHAs
1EJIECO00PA3HOCTH.

JlaboparopHas paboTa «CpaBHeHHE BUJIOB 10 MOP(OTOTrHUIECKOMY KPUTEPHUION.
Tema 3. Makpossosaonust 4 €€ pe3yJbTaThl

Metonsl  u3ydeHus MakposBomonuu. [ladeoHTomornyeckue METOABl  H3yuUEHUs
sBoroiu. Ilepexonnbie GopMbl U PUIOTEHETUYECKUE PSIBI OPTaHU3MOB.

buoreorpaduueckrie mMetonsl wu3ydeHus HBomonuud. CpaBHeHue (uopsl U ¢ayHbI
MaTEpPHKOB U OCTPOBOB. buoreorpapuueckue obnacti 3eminu. BUgbI-3HIEMUKH U PETUKTHI.

DOMOPHOJIOTHYECKHE U CPAaBHUTEIBHO-MOP(HOIOrHUeCKre METObI W3YUYEHHUs HBOJIOIMH.
'eneTnueckre MexaHM3MBbl BOJIIOIMM OHTOTEHE3a U IMOSIBICHMS SBOJIIOLUOHHBIX HOBILIECTB.
['oMomoruyHple W aHAJIOTMYHBIE OpraHbl. PynuMeHTapHble OpraHbl M aTaBU3MBI.
MonexyasipHO-TeHeTUYeCKHEe, OHOXMMHUYECKHEe U MaTeMaTH4YeCKHe METOIbl H3y4YeHHS
sBoOIMU. ['omMosnornynbie reHbl. COBpeMEHHBIE METOIbl MOCTPOSHUS (PHIOT€HETHUECKHX
JIEPEBHEB.

XPOMOCOMHBIE MYTAIMH U YBOJIIOLIHS T€HOMOB.

OO0mue 3akoHOMEepHOCTH (TpaBuia) OdBOMOUMU. [lpunyun  cmenvl  yHKYuULl.
HeoOpaTtumocTs 3Bomtonnu. AnantuBHas paauanus. HepaBHOMEPHOCTh TEMITOB 3BOIIOIUH.

JeMoHcTpanuu

IToptpetsr: K.M. bap, A.O. Kosanesckuii, @. Mrosuiep, 3. ['ekkens.

Tabmuip! u cxembl: «OUIOTEHETHYECKUHN Psi JIOMIAINY, KAPXEONTEPUKCY,

«3Bepo3yOnie  smiepbl», «Crteromedanby, «Punnodursr», «CeMEeHHbIE MaNOPOTHUKH,
«buoreorpaduueckue 30HBI 3emium», «Jlpeid KoHTHHEHTOBY», «Pemukrbly, «HavyampHble
cTaiuu HSMOPHOHAJIBHOTO PAa3BUTHUS TMO3BOHOYHBIX JKHUBOTHBIX», «[ OMOJOTHYHBIE U
AQHAJIOTMYHBbIE OpraHb), «PyIuMEHTBD», «ATaBU3MBI», «XPOMOCOMHBIE HAaOOpHI YEJIOBEKA U
[IMMITaH3e», «[ TaBHbIE HAMIPaBJICHUS YBOMIONHINY, «O0IIHNe 3aKOHOMEPHOCTH BOJTIOIIHI.

OO6opynoBaHue: KOJJICKIIUH, TepOapuu, MYJSKU HCKOMAEMBIX OCTATKOB OpPTaHWU3MOB,
MYJSKH TOMOJIOTUYHBIX, aHAJOTHYHBIX, PYAUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUICKIUU
HACEKOMBIX.

Tema 4. [IpoucxoxkaeHue U pa3BuTHE )KU3HU HA 3emuile

Hayunble runote3sl NpOMCXOXKIEHHUS KU3HUM Ha 3emsie. AOHOTreHe3 M MaHCIEepMUSs.
JloHay4Hble TpEACTaBICHUS O 3apOXKACHUM KU3HM (KpeannoHM3M). ['Mmore3a MOCTOSHHOIO
caMo3apoxIeHuss *ku3Hu u e€ omposepxkeHue omnbitamu @. Penau, JI. Cnamnanuanu, JI
[Nactepa. [IporcxoxxaeHne KU3HU U aCTPOOUOIOTHSI.

OcHOBHBIE JTambl HEOpPraHWuecko sBomonuu. [lmanerapHas (Teojoruyeckasi)
9BOMIONMSA. XHMMHUYECKass SBOJIOLUSA. AOHWOTEeHHBI CHHTE3 OpraHWYECKHX BEIIECTB U3
Heoprannueckux. Oneir C. Mumnepa u I'. FOpu. OGpa3zoBanue MoamMMepoB U3 MOHOMEPOB.
KoanepBatnas runore3a A.M. Onapuna, rumorte3a nepBuuHoro Oympona J[x. XomneiiHa,
reHerudyeckas rumnotesa . Mémnepa. Pubo3umbr (T. Yek) m rumore3za «vupa PHK» V.
I'unbepra. ®opMupoBanre MeMOpaH ¥ BOSHUKHOBEHHE MTPOTOKIICTKH.

Uctopuss 3emnm u Metonapl €€ wu3ydeHus. Hckomaemble OpPraHUYECKHE OCTATKH.
l'eoxpononoruss u €€ wmeroasl. OrtTHocUTENnbHasT M AOCOJIOTHAsT TIEOXPOHOJIOTHS.
['eoxpoHoIOrHUecKast IKaja: S0HbI, 3Pbl, IEPUOBI, STTOXH.

Hauanbnbie 3Tanel opranndyeckoi 3Boitouuu. [losBieHne U 3BOMIOLMS MEPBBIX KIETOK.
Oponronus Merabonu3Ma. Bo3HukHOBeHUE mepBbIX 3KocucTeM. COBpeMEHHbIE MHUKpPOOHbBIE
OMOIUIEHKM KaK aHajor mepBeIXx Ha 3emue coobmecTtB. Crtpomartonuthl. [IpokapuoTsl u
JYKapUOTBHI.




[Ipoucxoxaenne 3ykapuoT (CUMOHMOTEHE3). DBOIIOIUOHHOE MPOUCXOKICHUE BHPYCOB.
[IpoucxoxaeHre MHOTOKJIETOYHBIX OPraHu3MoB. BO3HMKHOBEHHME OCHOBHBIX TPYII
MHOTOKJIETOYHBIX OpPraHU3MOB.

OCHOBHBIE 3Tarbl YBOJIIOIUHN BBICIIMX pacTeHUH. OCHOBHBIE apoMOp(O3bI pacTEHUH.
Beixon pactenuit Ha cymry. [losBiieHrE CIIOPOBBIX PACTEHUN U 3aBOCBAHUE UMU CYIIU.
Cemennbie pacteHus. [Iponcxok1eHNEe IBETKOBBIX PACTEHUM.

OcCHOBHBIE ATalbl 3BOJIIOLUU >KUBOTHOTO MHpa. OCHOBHBIE apoMOP(O3bI KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuil B3pbIB — MOSIBJIEHHE COBPEMEHHBIX TUIOB. [lepBbie XOp10BbIE
KUBOTHBIE. JKU3Hb B BOJIe. DBOIIONHUS MO3BOHOUHBIX. [Iponcxoxnenne ampuoOuii 1 penTHIui.
[Tpoucxoxnenre miekonutaromux W nruil. [IpuHnun xmodeBoro apomopdosa. OcBoeHue
0€Cr03BOHOYHBIMU U I03BOHOYHBIMHU )KUBOTHBIMH CYILIH.

Pa3zButne xu3HM Ha 3emiie MO »paM W MEPUOAAM: apxel, MPOTEepO30il, MaJIeo30H,
Me30301, KaifHo30#. OOmias xapakTepUCTHKAa KIMMaTa M TEO0JOTMYECKHX IPOLECCOB.
[TosiBeHne M pacuBET XapaKTEPHBIX OPraHU3MOB. YTieoOpa3oBaHHE: €ro yCIOBHS U BIUSHUE
Ha ra3oBbIi COCTaB aTMOC(EPHI.

MaccoBble BBIMUPaHUSI — 3KOJIOTMYECKUE KPU3HCHI Mpouwioro. I[lpuunHel u cneactBus
MacCOBBIX BbIMUpaHUil. COBPEeMEHHBIA YKOJIOTUYECKHI KPU3UC, ero ocoOeHHocTu. [Ipobiema
coxpaHeHHs OMopazHo00pas3us Ha 3emiie.

CoBpeMeHHast cUCTeMa OpraHMYecKoro Mupa. [IpuHIHIBI Ki1acCU(pHUKAIMA OPTaHU3MOB.
OCHOBHBIE CUCTEMATUYECKHUE TPYIIIIBI OPraHU3MOB.

JeMoHcTpanuu

[Toptpetrr: @. Pean, JI. Cnannanuanu, JI. [lactep, N.N. MeunukoB, A.U. Onapun, JIx.
Xonneitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabnuuet u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [lactepa mo uzydeHuro
camMo3apoxaeHus Ku3Hm», «CxeMa onbita C. Munnepa, I'. FOpu», «9tanbl HeopraHnuecKon
3BOMIOLUNY, «I'eoXpoHoMornueckas mkana», «HauanpHble 3Tanbl OPraHMuECKOM 3BOJIOLIMMY,
«Cxema 00pa3oBaHMs SyKapuoT NyTEM cuMOHOreHesa», «CucremMa 3>XUBOM HPUPOIBDY,
«CTtpoeHune Bupyca», «Apomopdos3sl pacteHuit», «Punuodursr», «OTHOKIETOYHBIE
BOJOpOCIINY, «MHOTOKJIETOYHBIE BOAOpOCHW», «Mxwm», «llamopoTHukm», «l'oocemeHHbIE
pacteHus», «OpraHbl ILBETKOBBIX pacTeHui», «(CxeMa pa3BUTHUS IKUBOTHOTO MHUpPay,
«Apomopdo3bl KHUBOTHBIXY», «lIpocreiimmey, «KumeunomonoctHeie», «llmockue dYepBu»,
«UneHucToHorue»,

«Pw10B1Y», «3eMHOBOIHBIEY, «[Ipecmbikatomuecs, «IITump», «MIeKonuTarIme,

«Pa3BuTHe XKU3HU B apXEUCKOHN dpe», «Pa3BuTue KU3HU B NIPOTEPO3OUCKON 3pe», «PazButue
JKU3HM B IAJICO30MCKOM 3pe», «Pa3BuTHe XKU3HM B ME3030MCKOW 3pey, «Pa3BUTHE KU3HU B
KallHO30MCKOM 3pe», «COBpeMEHHAsI CUCTEMa OpraHM4eCKOr0 MUPay.

Ob6opynoBanue: repOapuy pacTeHUN pPa3TUYHBIX OTMAENOB, KOJUICKIIMA HAaCEKOMBIX,
BJIQXKHBIE TpenapaTbl >KUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKIIUM HUTIIOKOXHX, CKEJIEThI
MO3BOHOYHBIX J>KMBOTHBIX, 4ydYesla NTULl U 3BepeH, KOJUIEKUHUH OKaMEHEJIOCTEH, MOJEe3HBIX
MCKOIIAEMBIX, MYJISI)KA OPIraHUYECKHUX OCTATKOB OPTaHU3MOB.

BupryanpHas sabopaTtopHas pabora «MonenupoBanue omnbiToB Mmmepa—tOpu  mo
U3YYCHHIO a0MOT€HHOT0 CUHTE3a OPraHWYEeCKUX COSMHEHHI B IEPBUYHOM aTMochepe».

JlaboparopHas pabora «l3ydyeHue U ONHCAaHUE HCKOMAEMBIX OCTATKOB JPEBHUX
OpraHU3MOBY.

[IpakTuueckas padota «M3yueHne ocOOCHHOCTEN CTPOCHHMS PAaCTEHUI Pa3HBIX OTIEIOBY.

[paktuyeckas pabota «M3yueHne 0COOEHHOCTEH CTPOCHHUS TO3BOHOYHBIX KUBOTHBIX).
Tema 5. [Ipoucxoxaenne 4ejioBeKa — aHTponoreHe3 Pasznensl u

3a/1a4¥ aHTPOIOJIOTUU. MeTOobl aHTPOIIOJIOTUH.

CraHOBJIEHHE TPEJCTABICHUNA O MPOUCXOXKACHUU 4YeJoBeKa. PelMruo3Heie BO33pEHUS.
CoBpeMeHHbIE HAYUHBIE TEOPHH.

CxoacTBo denoBeka C KUBOTHBIMH. (CHCTEMAaTHMYECKOE TOJOXKEHHE YEeJIOBEKaA.
CBuzerenbcTBa CXOJACTBA YEJIOBEKAa C JKUBOTHBIMU: CPAaBHUTEIHHO-MOP(OIOTHUYECKHUE,
smOpuosnornueckue, (GU3NoNOro-oMoXuMHYeckue, mnopeaeHYeckue. OTauuMs YenoBeKka OT




KUBOTHBIX. [IpAMOX0XkI€HNE U KOMIUIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOIOBHOTO
MO3Ta U BTOPOW CUTHAJIIBHON CUCTEMBI.
HBwxyunme cwibl  (GakTOpbl) — AHTPONOTeHe3a:  OHOJOrMYECKHE, COLMANIbHBIC.
CooTHolleHre OMOJIOTHYECKUX U COLUAIbHBIX (DAKTOPOB B aHTPOIIOTEHE3E.
OcHOBHBIE CTaIUU aHTpoONorenesa. PanHue yesnoBexooOpa3Hbie 00€3bSIHbI (IPOKOHCYIIBI)
Y paHHHE MOHTHJIBI — OOIIME TPEAKH YeTTOBEKOOOPa3HbIX 00€3bsH U JII0/ICH. ABCTPATIONUTEKH
— JIBYHOTHE IIPEAKU JIIOAEH. YeloBeK yMelblil, IEPBbIE U3TOTOBIICHUS OpYAUN Tpyna. Yenosek
NPSIMOXOISALINI U NEPBBIN BBIXOJ JItojel 3a mpeaensl Adpuku. Yenosek reinensoeprekuii —
o0mMi TpeaoK HEeaHAepPTANIbCKOTO 4YeJOoBeKa W YeloBeKa pa3yMHOro. Yenomek
HEAHJIEPTAIBCKUM KakK BHUJ JIFOJAEH XOJOJHOro Kiumara. YeraoBeK pa3yMHbI COBPEMEHHOTO
THIA, JIEHUCOBCKUN YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a mpeaenamu Adpuku. [laneorenernka
Y TIAJIEOTEHOMHUKA.
DBOJIIOLIMS COBPEMEHHOTO 4YelloBeKa. EcTecTBEHHBIM OTOOp B MOMYISIMAX YEIOBEKA.
MyTarnmoHHsIN nporiece u noauMopdusm. [lomynsiiimoHHbIe BOJTHBI, Ipeld TeHOB, MUTpAIUs U
«3¢deKT 0OCHOBATEIS» B MOMYIISALUAX COBPEMEHHOTO YEIOBEKA.
Yenoseueckue packl. [lonstue o pace. bonbiime pacel: eBporeouaHas (eBpazuiickas),
aBCTpajo-HEerpouHas (PKBaTOpUaIbHAs), MOHIOJIOMHAs (a3uMaTcKoaMepuKaHckas). Bpems u
NyTH paccejeHusi 4YeJioBeKa 1Mo TIulaHere. EauHCTBO uyenoBedeckux pac. Hayunas
HECOCTOSITENILHOCTh ~ pacu3Ma. [IpHCrocOONEHHOCTh 4YeJoBEeKa K  Pa3sHBIM  yCIOBHUSIM
OKpyXaroliei cpensl. Bnusaue reorpadudeckoii cpensl u Apeiida reHoB Ha MOPGOIOTHIO U
(U3UOIIOTHIO YeIIOBEKa.
MexXIuCUUIUIMHApHBIE METOAbl B (HU3MYEeCKOM (OMOJOTrHYecKOor) aHTPOMONOTHH.
OBOJIOLMOHHAA ~ AHTPOIOJIOTHS U NAJICOAHTPONOJIOTUS  YEJIOBEYECKMX  IOMYJISALHUM.
buocounaneHble  uccienoBaHUA — NPUPOABI  YenoBeka.  VcciemoBaHWEe — KOABOIOLUU
OMOJIOTUYECKOI0 U COLIUAIBHOIO B YEJIOBEKE.
JleMoHCTpamu
[loptpetsr: Y. apsun, JI. JIuku, A.5. Porunckuii, M.M. I'epacumos.
Tabmuuer u cxeMbl: «MeToabl aHTPOMOJOTUN», «[ OMOBHOM MO3T ueJIOBeKay,
«HenoBexooOpasHbie 00€3bsHBI, «CKEJIeT YeJIOBEKa U CKEJET IMIMMIIaH3e»,
«PynuMeHTbl W aTaBU3MBbDY, «/IBHXKyIIuME€ CHIIBI AHTPONOIEHE3a», «IBOJIIOIMOHHOE JIPEBO
YeJnoBeKa»,  «ABcTpamonuTek», «UYenoBek  ymenslid», «YelmoBeK  OPSIMOXOISIIIHI»,
«/lenncoBckuit yenosek» «Heannepranbupl», «KpomanboHb», «IIpenku yenoBeka», «ITambl
IBOJIIOIMHM YeJIOBEKay», «Packl yenoBekay.
OO6opynoBaHue: MYJISKM OKAMEHEJIOCTEH, MPeIMETOB MaTEPUAIbHON KYJIbTYpPhl IPEIKOB
4yesoBeka, penpoaykiuu ((pororpadun) kapTuH ¢ MEPOIOTHISCKUMU U
OMONIEHCKUMHU CIOKETaMM TPOUCXOXKIACHUS dYenoBeka, (oTorpadmu HAXOIOK HCKOMAEMbIX
OCTaTKOB YEJIOBEKA, CKEJIET YelIoBeKa, MOJIEb Yeperna YeaoBeka U yepena [uMIaH3e, MOeIb
KHCTH Y€JI0BEKA M KUCTH LIMMIIaH3€, MOJENIN TOpca MPEAKOB YEI0BEKa.
JlaGopaTopHasi pabota «M3yueHue OCOOCHHOCTEM CTPOCHHUSI CKeJieTa 4YeJIOBEKa,
CBSA3aHHBIX C IIPSIMOXOKICHUEM.
[Ipaktuueckas padora «M3yueHne SKOJTOTUUECKUX aanTalui YeIOBEKay.
Tema 6. dxonorusa — HayKa o B3aMMOOTHOIIECHUAX OPraHU3MOB H
HAJOPraHU3MEeHHBIX CHCTEM € OKpY Kalouei cpeaoi

3apoxneHue M pazBuTue sKojoruu B Tpynax A. I'ymbonpara, K.®. Pynse, H.A.
Cesepuona, 3. I'ekkensa, A. Tencnu, B.H. CykauéBa. Paznensl u 3agaum skonoruu. Csiszb
SKOJIOTUHU C JPYTUMHU HayKaMHU.

Metonsl skonorud. IloneBble HaOMOAEHMS. DKCIEPUMEHTHI B HSKOJIOTMH: HPHUPOJIHBIE U
nabopaTtopuble. MoenupoBaHie B SKOJOTHH. MOHUTOPHUHT OKPYXKAIOIIEH Cpebl: JIOKAIbHBIH,
PETHOHAIIBHBIN U TJI00ATBHBIN.

3HAUEHUE HKOJIOTMYECKUX 3HAHUM JJIs 4esIOBEKa. JKOJOTMYECKOE MHUPOBO33PEHHE KaK

OCHOBa CBf3€H uyenoBeuecTBa C MNpupoaoi. DopMHUpOBaHUE SKOJOTHYECKOW KYJIBTYpbl U
9KOJIOTMYECKON TPaMOTHOCTH HACEJICHHUS.




JemoHcTpanmu

Hoptpetsr: A. I'ym6onpar, K.®. Pynse, H.A. Cesepuos, O. I'ekkenb, A. Tencnu, B.H.
Cykaués.

Tabmumpl u cxemsbl: «Pasmensr axonoruny, «MeTonbl 3KoIoruny, «CxeMa MOHUTOPHHTA
OKPY’KaIOILEeH Cpeabh».

JlaGopaTopHas pabota «M3ydeHue MeTo10B SKOJOTUUECKUX UCCIIEIOBAaHUI.
Tema 7. Opranusmsl U cpefa o0UTaAHUSA

Okonoruyeckue (HakToppl M 3aKOHOMEpHOCTH uX jAeiictBus. Knaccudukanus
IKOJIOTHUECKUX  (aKTOpoB: abuoTHyeckue, OuoTMueckue, aHTpororeHHele. OOmue
3aKOHOMEPHOCTH JIeUCTBUS dKojornuecknx ¢akTopoB. [IpaBuno muaumyma (K. HInpenrens,
10. JIn6ux). TonepaHTHOCTb. DBPHUOMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue paktopbl. CBET Kak dKoJorudeckuii paktop. JleicTBHE pa3HBIX y4acCTKOB
COJIHEYHOI'O CIIEKTpa Ha OpraHU3Mbl. DKOJIOTMYECKHE TPYNIbl PACTEHUM M >KMBOTHBIX IIO
OTHOIIIEHHUIO K cBeTy. CUrHajbHas poJib cBeTa. DOTonepruou3m.

Temmneparypa kak skosorndyeckuid Qaxrtop. JlelicTBue TemmepaTypbl Ha OpPraHHU3MBI.
[TolkuoTepMHBIE W TOMOWOTEPMHBIE OpPTraHU3MBI. ODBPUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBlI.

BrnaxnocTs kak skonoruyeckuit aktop. Ilpucnocobnenns pacTeHUl K MOAIEPKaHUIO
BOoJIHOTO Oasanca. Krnaccudukarusi pacTeHHd 1O OTHONICHWIO K Boje. [IpucmocobieHus
YKUBOTHBIX K HU3MEHEHHIO BOJJHOTO PEXKHUMA.

Cpenbl obuTaHMsT OpraHW3MOB: BOJHAs, HA3€MHO-BO3AYIIHAsS, TMOYBEHHAs, TTyOMHHAs
MOJIMOYBEHHAsA, BHYTpUOpraHu3MeHHas. DU3NKO-XUMUYECKHE OCOOCHHOCTH cpell OOuTaHus
oprann3MoB. [IpucnocoOaeHns OpraHu3MoB K KH3HH B Pa3HBIX Cpeaax.

buonornueckue purmbl. BHelHue u BHyTpeHHUE pUTMbl. CYyTOUHBIE U TOJUYHBIE PUTMBI.
[IpucnocoO0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH KU3HHU.

Kuznennsie popmbl opranu3MoB. [loHsTue o xu3HeHHOU dopme. KusHeHHBIE (OPMBI
pacTeHMi: NepeBbs, KYCTApHUKH, KYCTAPHUYKH, MHOTOJIETHHUE TpPaBbl, OJHOJIETHUE TPAaBBl.
Kuznennole (GOpPMBI KUBOTHBIX: THAPOOUOHTHI, T€OOHOHTHI, a’poOUOHTHL. OcoOeHHOCTH
CTpOEHUS U 00pa3a KU3HU.

buotnueckue ¢akrtoppl. Buasl OHOTHYECKHX  B3aUMOJEUCTBUN:  KOHKYPEHIIMS,
XHUITHAYECTBO, CUMON03 U ero ¢opmel. [lapasutusm, koorepanus, MyTyaan3M, KOMMEHCAIA3M
(xBapTUpaHTCTBO, HaxjeOHmuecTBo). Herpoduueckne B3aumoneicTBusi  (TONMUYECKHUE,
dbopuueckue, padpudeckue). 3HauyeHUE OMOTUYECKUX B3aUMOJCHCTBUN I CYIIECTBOBAHMS
OpPraHu3MOB B cpejie oouTanus. [IpuHIUI KOHKYPEHTHOTO UCKIIFOUYEHUS.

JeMoHncTpanuu

Tabauubl u cxembl: «IKonorundeckue pakTopb», «CBETOBON CHEKTP», « IKOIOTUUYECKUE
IPyONbl  KUBOTHBIX IO  OTHOWIEHHWIO K  CBETY», «TeIIOKpOBHbIE  KUBOTHBIEN,
«XOJOIHOKPOBHBIE JKUBOTHBIE», «DU3UOIOTUYECKHE aJanTaluu >KUBOTHBIX», «Cpelbl
oOuTaHusi opraHusmoB», «buonornueckue putmbl», <«KusHeHHble (GOPMBI pacTEHUID,
«KuzneHnsle (GOpPMBI KUBOTHBIX», «DKOCHCTEMA HIMPOKOIMCTBEHHOTO Jiecay, «IKOCHUCTEMA
XBOMHOro Jecay, «llenn nuranuay, «XumHuuectBo», «llapasutuzm», «KoHkypeHUus»,
«CumOmno3y, «KoMMeHCcaIu3m.

OO6opynoBanue: repbdapul pacTeHUW W S>KUBOTHBIX, IMPHUCIIOCOOJEHHBIX K BIHMSHUIO
pa3IMYHBIX  JKOJIOTMYECKHX (DaKTOpOB, TIepOapuM  CBETONIOOMBBIX, TEHENIIOOMBBIX H
TEHEBBIHOC/IMBBIX PACTEHUI, CBETOIOOUBbBIE, TEHENIOOUBbIE M TEHEBBIHOCIMBbBIE KOMHATHBIE
pacteHusi, repOapuu W KOJUICKIMU TEIUIONIOOMBBIX, 3MMOCTOMKHX, MOPO30yCTOWYMBBIX
pacTeHuii, uydyejga NTUIl W 3BepeHd, repOapuu pacTeHHWH, OTHOCAIIUXCS K rurpoduram,
KcepopuTaMm, Me30(pUTaM, KOMHATHBIE PACTCHUs JAHHBIX TPYMI, KOJUICKIUU >KUBOTHBIX,
oOHWTAIONMX B Pa3HbIX cpellaxX, repdapuu U KOJJIEKLIUU PACTEHUN U JKUBOTHBIX, 00JIaJar0INX
YepTamMH IPHUCIIOCOOJEHHOCTH K CE30HHBIM HM3MEHEHHSM YCIOBUH JKHU3HH, TepOapuu H
KOJUICKIIUM PACTEHUH M >KUBOTHBIX PA3JIMUYHBIX >KU3HEHHBIX (DOPM, KOJIEKIIMU KUBOTHBIX,
YUYaCTBYIOIIMX B Pa3IMYHBIX OMOTHYECKUX B3aMMOACHCTBUSIX.

JlaboparopHas paboTa «BelsiBieHHne mprcnocobeHui OpraHu3MOB K BIUSHUIO CBETa».




JlaGopaTtopHasi pabota «BbIsBIeHHE NPUCHIOCOONIECHUH OpraHU3MOB K BIIUSHUIO
TEMIEPATYPBI».

JlaGopaTtopHas pabora «AHATOMHYECKHE OCOOCHHOCTH PACTEHMH M3 Pa3HBIX MECT
oOUTaHUS.

Tema 8. IKko/10rusi BUI0B M NOMYJIAIMA

DKOJIOTHYECKUE XapaKTepUCTUKU nomyasuuu. [lomynsauus kak Ouosornyeckas cucreMa.
Ponb HEOHOPOAHOCTH cpenbl, (GU3HUECKUX O0apbepoB U OCOOCHHOCTEH OHMONOTHH BUIOB B
(GbopMUPOBaHUN MPOCTPAHCTBEHHOM CTPYKTYphl mnonyiasiuudid. OCHOBHBIE — IOKa3aTeau
HOMYJIALIMNA: YUCJIEHHOCTb, IJIOTHOCTb, BO3pAacTHas M I0JIOBas CTPYKTYpa, POKAAEMOCTD,
IPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALIUS.

DKojoruyeckas CTpyKTypa nomyiasiuuu. O1eHKa YuCIEeHHOCTH MOMYJISILUH.

JluHamuka nomymAauMd W e€  perynAuus. buoTndeckuii  mOTeHUMAn — HOMYJISALMH.
MonenupoBanue JUHAMHUKU NOMyssiuu. KpuBble pocTa 4MciaeHHOCTH nomyisinuu. Kpussle
BbDKMBAaHMA. Perymsinuss YUCIEHHOCTH MOMyJSALUi: poib (PAKTOpOB, 3aBUCALIMX M HE
3aBUCSIIMX OT INIOTHOCTU. DKOJIOTMUECKHUE CTpaTeruu BUJIOB (r- U K-cTparerun).

[TonsiTe 00 »skojoruueckoi Hume Buaa. MecrtoobutaHnue. MHOromepHas MOJEb
skosorndyeckod Humm [ .M. Xarunacona. Pazmepsl akonornyeckoil Humu. [loreHnumansras u
pean30BaHHAs HUIIH.

Bun kak cuctema mnomynsuuid. Apeansl BUAOB. BHIBI M MX JKU3HEHHBIE CTpPATETHH.
DKOJIOrH4ecKre SKBUBAJICHTHI.

3aKOHOMEPHOCTH IMOBEACHHS M MUTpalMil >KUBOTHBIX. buonoruueckue wWHBa3UU
YyKEepPOIHBIX BUJIOB.

JemoncTpanyuu
[Moptper: k.M. XaTunHCOH.
Tabnurel 51 CXEMBI: «DKOJIOTUYECKHE XapaKTEPUCTUKHU MO YJISLIAN,

«[IpocTpaHCTBeHHasT CTPYKTypa MOMynanun», «Bo3pacTHble TUPaMUIbl TOMYJIALUNY,
«CKOpOCTh  3acelieHHs TOBEPXHOCTH 3eMJIM pa3IMYHBIMH OpraHusmMammu», «Mojens
aKoJiorndeckor Humu [[x. M. XaTanHCcOHaY.

O6opynoBanue: repOapuu paCTCHHA, KOJUICKIIUN )KHBOTHBIX.

JlabopatopHas paboTa «IIpucrnocobnenns ceMsH pacTeHUN K PacCceIeHUIO.

Tema 9. Dxos10rus coo01mecTB. IKOJIOrHYECKHE CHCTEMBbI.

CooOmiecTBa opraHu3MoB. buorieHo3 u ero cTpykrypa. CBsi3u MeXAy OpraHM3MamMu B
OuoLeHo3e.

DOkocucrtemMa Kak OTKkpbiTas cuctema (A.Jx. Tencnu). @DyHKUMOHAIBHBIE OJIOKU
OpPTraHMW3MOB B JKOCHUCTEME: MPOAYIECHTHI, KOHCYMEHTHI, PEAYLEHTH. TpoduiecKkue ypOBHHU.
Tpoduyeckue nenu u cetu. Aduotndeckue 0J0Ku dKocucTeM. [10UBHI U MIIBI B 9KOCHUCTEMAX.
KpyroBopot BemecTB 1 MOTOK SHEPTHH B SKOCUCTEME.

OcHOBHBIE TOKa3aTelIM »HKOCUCTEMBbI. buomacca ¥ mpoayKuus. OKOJOTUYECKHE
MUPaMUIbI YUCE, OMOMACCHI  SHEPTHH.

Lunamuxa 9KOCUCTNEM. Kamacmpoguueckue nepecmpouKu. Daykmyayuu.
Hanpapnennsle 3aKOHOMEpHbIE CMEHBI CO00IeCTB — cyKueccuu. [lepBuuHble U BTOpUYHBIE
CYKLECCUM M HX TPUYUHBL. AHTPONOrE€HHbIE BO3JEUCTBHS Ha cykueccuu. KimmmakcHoe
coobiectBo. bruopasHooOpa3zue M MOJHOTAa KPYroBOpOTa BEILIECTB — OCHOBA YCTOMYHMBOCTHU
co001IeCTB.

[IpuponHbie 3KOCUCTEMBI. JKOCUCHmEMbl 03Ep U peK. DKocucmemvl Mopel U OKeaHos.
DKrocucmemvl myHOp, 1eco8, cmeneti, nyCmultb.

AHTpOIIOTEHHBIE  YKOCHUCTEMBI. Arpo3kocuctema. ArponeHo3. Pazauuus wMexny
AQHTPOIIOT€HHBIMU U MPUPOIHBIMU IKOCUCTEMAMH.

Ypb6oskocuctemsl. OCHOBHBIE KOMIIOHEHTHI YpOoakocucteM. ['opoackast ¢opa u dayHa.
CunanTponu3anusi Tropojckoil ¢Qaynel. buomormueckoe ©  XO34KWCTBEHHOE 3HAuYCHHE
arpodKoCHUCTEM M YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (OPMHUPOBAHUS OCHOBHBIX B3aWMOJCHCTBHI OpPraHU3MOB B
sKocucTtemax. Poab kackaonoeo sghghexma u 6ud06-30upuxamopos (Kuouesvix 6udos) 8




@yukyuonuposanuu dkocucmem. IlepeHOC SHEPrUM M BEIIECTB MEXAY CMEXKHBIMU
SKOCUCTEMAaMHU. YCTOMYMBOCTh OPraHU3MOB, TMOMYJAIMA W DKOCHCTEM B  YCIOBHUAX
€CTECTBEHHBIX U aHTPOIIOT'€HHBIX BO3ICHCTBUM.

Mexanusmbl  6030elicmeusi  3a2psA3HEHULl  PA3HbLIX MUNO8 HA  CYOOP2AHUSMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCEMHOM YPOGHSAX, OCHOGbL IKOJIO02UYECKO20
HOPpMUPOBAHUS AHMPONO2EHH020 8030eticmausi. MeTo10I0THsI MOHUTOPUHTA €CTECTBEHHBIX U
AHTPOIIOT€HHBIX IKOCUCTEM.

JeMoHcTpanmu

Iloptper: A.Jlx. Tencnu.

Tabnuue! u cxembl: «CTpyKTypa OHOIIEHO3a», «DKOCUCTEMA IIUPOKOINCTBEHHOTO JIECaY,
«IKocucTeMa XBOMHOTO Jieca», «DyHKIMOHAJIbHBIE TPYMIbl OPraHU3MOB B IKOCHUCTEMEY,
«KpyroBopor BemecTB B 3Kocucteme», «llemu mnuraHus (mactOumiHasg, AETPUTHAS)Y,
«IJKoJoruyeckass — muUpamMuga = udcenm»,  «JKoJorMueckas — nupampga  OMOMacChl»,
«JKonornyeckas nupamuna sHeprum», «OOpa3oBaHue Oonortay, «llepBuuHas cykieccus»,
«BoccraHoBiieHHE Jleca Mocie Mokapa», «KocucreMa o3epa», «ArpoueHos», «Kpyrosopor
BEIIECTB U MTOTOK SHEPTUU B arpoiieHo3ey, «IIpumepsl ypooIKoCUCTEM.

Ob6opynoBanue: repdapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesa INTHUIl U 3BEpeH,
repOapuu KyIbTYPHBIX U JUKOPACTYIINX PACTEHUN, aKBapUYM KaK MOJEINb IKOCHCTEMBI.

Ipakmuueckasn paboma «3yueHue u onucanue ypooIKOCUCTEMBI».

Jlabopamopnasa paboma «3ydeHune pazHOOOpa3usi MEJIKUX MOUYBEHHBIX WJIEHUCTOHOTUX
B Pa3HbBIX IKOCHCTEMAX).

Ixckypeusi «IKCKypcHs B THUIHYHBIA OMOTeoleHo3 (B nyOpaBy, Oepe3HsK, €IbHHUK, Ha
CYXO/JIOJIbHBIN WM IOMMEHHBIN JIYT, 03€p0, O0I0TO)».

Oxckypcus « IKCKYpCHUs B arpOdKOCHCTEMY (Ha MOJIe WU B TEIJIUYHOE XO3SKUCTBO)».

Tema 10. Buocdepa — rinodabHast IKkocucTeMa

buocdepa — obuiennanerapnas o6omo4yka 3eMiH, TA€ CYIIECTBYET WM CYIIECTBOBala
Ku3Hb. Pa3BuTtue npenacrasnenuit o ouochepe B Tpynax J. 3tocca. Yuenue B.U. Bepuaackoro
o 6uocgepe. O6mactu 6uocheps! u e€ cocras. JKupoe BerecTBo Ouochepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyiecTBOBaHus O6uocdepbl. OcoOeHHOCTH Orochephl Kak rio0anbHOM
skocuctembl. JluHammuueckoe paBHOBecue B Ouocdepe. KpyroBopoTbl BemiecTB U
OMOTeOXMMHUYECKUE IUKIIBI (YTriepoaa, a3ota). PATMUYHOCTH siBNeHni B Omocdepe.

3onaneHOCTH OMOCchepsl. [lonsaTue o 6nome. OCHOBHBIE OMOMBI CYIIN: TYHJIPA, XBOIHbIE
jeca, CMEIlIaHHbIE ¥ NIMPOKOJUCTBEHHbBIE JIeca, CTEMH, CaBaHHbI, yCThIHU, TPOIIMUECKHE Jieca,
BBICOKOTOPBs. KiMMat, pacTUTENbHBIN U )KUBOTHBIN MUP OMOMOB CYIIIH.

CtpykTtypa ®u (QYHKIUS JKUBBIX CHCTEM, OIICHKA HX PECYpPCHOrO TOTCHIHAJIa W
O6rochepHbIX QYHKIIHIA.

JeMoHncTpanu

Iloptpetsr: B.W. Bepnanckuii, 3. 3rocc.

Tabmumpst u cxemsl: «I'eochepsr 3emmmy, «KpyroBopot azora B npupoae», «Kpyrosopor
yriepojia B mpupoje», «KpyroBopot kuciopoja B npupozae», «KpyroBopot Bobl B IPUPOAE»,
«OcHoBHBIE OWOMBI cymmy», «Knumatuueckwe mosica 3emum», «Tysapa», «Taiiray,
«CMmemannbiii - nec», «llupokonucTBennbit secy, «Crenb», «CaBaHHa», «llycTbIHS»,
«Tponuueckuii ecy.

Ob6opynoBanue: repOapuu pacTCHH pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YeJioBeKk U OKpY KaOIIas cpeaa

DKONOTUYECKUE KPU3UCHI W WX NpuuuHbL. BosnelicTBue uyenoBeka Ha Ouocdepy.
3arpsi3HeHuEe BO3AYIWIHOM cpenpl. OxpaHa Bo3ayxa. 3arpA3HeHue BOAHOM cpenbl. OxpaHa
BOJIHBIX pecypcoB. Pazpymenue noussl. OXxpaHa OYBEHHBIX pecypcoB. MI3MeHeHue Kinumara.

AHTpPOIIOTEHHOE BO3JICMCTBME HA PACTUTENIBHBIM W SKUBOTHBIM Mup. OxpanHa
PaCTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MIPUHIUITBI OXpaHbl NpUpObl. KpacHble KHUTH.
Oco60 oxpansiembie ipupoaHbie Tepputopun (OOIIT). boTanuveckue caabpl U 300J0THUSCKUE
MapKU.

OCHOBHbIE MPUHIUIIBI YCTONYMBOTO Pa3BUTHUS YETIOBEUECTBA U MPUPO/IBL.




ParonansHoe MPHUPOJIONONB30BaHNE M COXpPAHEHHE OMOJIOTMYECKOro pazHooOpasusi 3eMIiu.
OO611re 3aKOHOMEPHOCTH TII00aNbHBIX SKOJIOTHUECKUX KpU3ncoB. OCOOEHHOCTH COBPEMEHHOTO
KPH3HCA U €r0 BEPOSATHBIE MOCIEACTBHUS.

Pa3BuTHEe METOIOB MOHMUTOPUHIA pa3BUTUSl OINACHBIX TEXHOTEHHBIX IPOLECCOB.
Cucmemnvle uccredoganusi nepexooa K pecypcocoepezaroweii. U KOHKYPEHMOCNOCOOHOL
aHepeemuxke. buonozcuueckoe pasnoobpaszue u 6uopecypcwl. Hayuonanonvie ungopmayuonnole
cucmemsl, obecneuugarowue 00CMyn K uH@opmayuu no COCMOSHUIO OMOENbHLIX GUO08 U
akocucmem.  OcHOBbl  dKOpeaburumayuu  dKOcucmem U  cnoco6og  6Oopvbbl ¢
buonospesxcoeHusmMU. Pexoncmpykyus MOpcKux u Ha3eMHbIX IKOCUCTEM.

JeMoHcTpanmu

Tabmuubr u  cxembl: «3arpsi3HeHue armocdepsl», «3arpsi3HEHHE THIPOchephD»,
«3arpsizHenre  1TouBbl», «llapHuKOBBIN dddexT», «Ocobo oxpaHsEMble MPUPOIHBIE
TeppUTOpUNY, «MOJENH YIPABIIEMOTO MUPAY.

O6opynoBanue: ¢dortorpadhun OXpaHSIEMbIX PACTEHUH W >KMBOTHBIX KpacHOW KHUTH
Poccuiickoit ®enepanunn, KpacHol KHUTH pernoHa.




TEMATHYECKOE IIVTAHUPOBAHHME 10 KJIACC

Ne HaumenoBanue tem KonnuecTtso OcCHOBHBIE BU/IbI JEATENBHOCTH 00yUYaIOINXCs
/I y4eOHOTO MpeMeTa 4acoB IIporpammHOe coxepKaHue
1 Tema «buoJIOTHA KAK HAYKa»
1.1 | buonorus kak 1 CoBpeMeHHast OM0JI0TrHs — KOMIUIEKCHAs! HayKa. PackpeiBaTh conepxkaHue TEPMUHOB U TIOHATHUI:

KOMIUIEKCHasl HayKa | Kpatkas ucropus pa3BuTHsi OHOJIOTHH. Hay4yHOE MUPOBO33pEHUE, HAyYHAasl KApTHHA MUPA,

KaK 4aCTb COBPEMEHHOTO buonoruueckue HayKu U U3y4aeMble UMU Hay4yHBI METOJ, TUIIOTE3a, TEOPHUS, METOBI

oO1miecTBa npo6siembl. DyH1aMEHTaIbHbIE, IPUKIIAJHbIE U UCCIIEI0OBaHUS.
IIOUCKOBBIE HAYYHBIEC UCCIICZIOBAHUS. B OMOJIOTUH. | XapaKTepu30BaTh OMOJOIHIO KaK KOMILIEKCHYIO
3HaueHue Ouonoruu B GopMHpOBaHUU HayKy, €€ MECTO U POJIb CPEAU IPYIUX
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI €CTECTBEHHbIX HayK. OLIEHNBATh BKJIAJ
mupa. [Ipodeccun, cBsizanHbie ¢ OMOTOTHEH. OTEUECTBEHHBIX YUEHBIX B PA3BUTHE OMOJIOTHH.
3HayeHue OMOJIOTUH B IPAKTUYECKON OueHuBaTh pojb OMOJOTMUECKUX OTKPBITUH U
NeSITEIbHOCTH YeJIOBEKa: MEAUIIMHE, CEIbCKOM UCCIIEIOBaHUM B pa3BUTHUH HAYKH U MIPAKTUYECKON
XO3SIICTBE, IPOMBIIIJIEHHOCTH, OXPaHEe IPUPOJBL. | JIE€ATEIbHOCTH JIIOJIEH.
JdeMoHcTpanun [lepeuucnsrs npodeccun, CBA3aHHbIE C
IopTtpeTtsl: Apucrotens, Teodpacr, COBPEMEHHOM OHrooruei.
K. JIunnen, X.b. Jlamapk, Y. lapBuH, [IpuBOANTHE MPHUMEPHI MPAKTUYECKOTO
V. TI'apsen, I'. Mennens, HCIOIB30BaHUA TOCTHKEHUI OMOJIOTHUH B
B.W. Bepuanckuii, W.11. [TaBnos, .1A. MeuHUKOB, | MEIUIIMHE, CEIBCKOM XO35MCTBE, TPOMBIIIIIEHHOCTH
H.N. BaBuios, U OXpaHe IPUPOIBI
H.B. Tumodeer-Pecorckuii,
JIx. Yorcon, @. Kpuk, [I.K. bensie. Ta0bnuiibt u
cxeMbl: «CBsI3b OMOJIOTUU € APYTMMH HAyKaMn»,
«Cucrema GHOJIOTHYECKUX HAYK»

Hroro yacos no teme 1

2

Tema «7KuBble cucTeMbl U MX H3YyUYECHUE)




2.1

JKuBnle cucTeMBbI U UX
CBOMCTBA

JKuBble cucTeMBbl KaK IPeaMET U3YUECHHUSI
6uosiornu. CBONCTBA KHUBBIX CUCTEM: €AUHCTBO
XUMHUYECKOI'0 COCTaBa, AUCKPETHOCTD U
LIEJIOCTHOCTD, CJIOKHOCTb U YIOPSA0YEHHOCTh
CTPYKTYpPBbI, OTKPBITOCTh, CAMOOpPTaHU3aLIHS,
CaMOBOCITPOU3BEICHUE, Pa3IPa)KUMOCTb,
M3MEHYUBOCTb, POCT U Pa3BUTHE.
JdeMoHcTpannmn

Tabnuuel u cxembl: «OCHOBHbBIE IPU3HAKU
XKU3HW», «buonornyeckue cucreMsl», «CBolCTBa
YKUBOU MaTEPUU»

PackpsiBaTh conep:kaHre TEPMUHOB Y NOHATHM:
JKMBasi CUCTEMa, YIEMEHT, MIOJCUCTEMA, CTPYKTYpa;
OTKPBITOCTh, BBICOKAsl YIIOPSII0YEHHOCTD,
YIPaBISAEMOCTb, UEPAPXUUHOCTb.
XapakTepu3oBaTh CTPYKTYPY U CBOMCTBA >KHUBBIX
CHCTEM, OTJINYHSA XMMUYECKOTO COCTaBa O0BEKTOB
KUBOW U HEXKUBOW MPUPOJIbI, OOLIUI MPUHIUIT
KJIETOYHOM OpraHU3alliy >KUBBIX CUCTEM.
CpaBHuBaTh OOMEHHBIE ITPOLECCHl B HEXKUBOMN

U )KMBOM IIPUPOJIE; PACKPBIBATH CMBICI PEAKLIUN
MeTabosn3Ma.

OOBACHATH MEXaHU3MbI CAMOPETYJISIIIUU KUBBIX
CUCTEM Pa3IMYHOI0 MEPAPXUYECKOTO YPOBHS;
pacKpbIBaTh CyTh IPUHIIUIIOB II0JIOKUTEIBHON U
OTpPHULIATEITLHON OOpPaTHOM CBSI3H.

AHanu3upoBaTh CBOMCTBA CAMOBOCIIPOU3BEACHMSI,
pOoCTa U pa3BUTHs OPTaHU3MOB

2.2

YPOBHeBaH opraHusanus
JKHUBBIX CUCTEM

YpoBHU OpraHu3alyu KUBbIX CUCTEM:
MOJIEKYJISIPHBIN, KIIETOYHBIN, TKAHEBBIH,
OpraHU3MEHHBIN, TONYJIALMOHHO-BUIOBOM,
9KOCUCTEMHBIHN (OMOTEOIEHOTHYSCKHIA),
ouocdepnsiid. [Iporecchl, MPOUCXOIAIINE B KUBBIX
cucteMax. OCHOBHBIE NMPU3HAKHU KHUBOTO. JKU3Hb
Kak ¢opma cymiecTBoBaHusl MaTtepun. Haykw,
M3Yy4arollye KUBbIE CUCTEMBI Ha Pa3HBIX YPOBHIX
opranuzanuu. M3yueHnune ®uBbIX cucteM. Metozsl
ouosnorndeckoi Hayku. Habmoienue, n3mepeHue,
AKCIEPUMEHT, CUCTEMATHU3alUsl, METaaHAJIM3.
IlonsTre o0 3aBHCHMOM M HE3aBUCHMOM
nepeMeHHou. [lnannpoBaHue sKciepUuMeHTa.
[TocTanoBka u mpoBepka runore3. Hynesas
runote3a. [TonsTie BEIOOPKU U €€ JOCTOBEPHOCTb.
Pa36poc B Omomornueckux maHHbIX. OieHKa
JIOCTOBEPHOCTH MOJIYYEHHBIX PE3yJIbTaTOB.
[TpruuHBI HCKaXKEHUS PE3YJIbTaTOB SKCTICPUMEHTA.
[ToHATHE CTATHCTUYECKOTO TECTA.

PackpeiBaTh conepkaHue TEPMUHOB U TIOHATHUI:
O0OMEH BElIeCTB U MPEBPALICHNUE SHEPTUH,
CaMOBOCIIPOU3BEICHNE, CAMOPETYJIALUSA, Pa3BUTHE,
KHU3Hb, HAYYHBIN (DaKT, HAYUHBIH METO/I, IpobIiema,
TUIOTE3a, TEOPUS, PABUIIO, 3aKOH.

[lepeunciiATs NpU3HAKK KUBOTO. XapaKTepU30BaTh
OCHOBHBIE YPOBHU OPTaHU3ALMH KUBBIX CUCTEM U
METO/]Ibl OMOJIOTUYECKUX HUCCIIEIOBAaHUI.
OnuceiBaTh 0COOEHHOCTH, XapaKTepHbIE AT
Ka)KJ0T0 YPOBHS OpraHU3aliH KUBOTO.

Ha3zpiBaTh HayKkH, N3y4daromue XUBbIE CUCTEMBI Ha
Pa3HbIX YPOBHSX OpraHU3alUH.

CpaBHMBATh MEX1Y COOOH KUBBIE CUCTEMBI Pa3HBIX
YpOBHEN OpraHu3alyy U IPOUCXOASAIINE B HUX
IIPOLIECCHI.

Iloka3sIBaTh posb THIIOTE3 U TEOPUM B
(OpMHPOBAHNHU €CTECTBEHHOHAYYHOU KapTHUHBI
Mupa




JdeMoHcTpanun

Tabauib! ¥ cXeMbl: «YPOBHU OpraHU3aIlK KUBOK
npupob, «CTPOEHHUE KUBOTHON KIETKUY,
«TkaHM KUBOTHBIX», «CHCTEMBI OPraHOB
YeJIOBEYECKOTO OpraHNu3Ma,

«buoreonenosy, «buochepay,

«MeTobl U3y4eHUs JKUBOU TPUPOIBI».
O0opynoBaHue: 1abopatopHoe 000py0BaHUE
IUIsL IPOBEIEHUsT HAOJI0ICHUH, H3MepeHuil,
skcriepuMeHToB. IIpakTHyeckas padora
«Hcronp30BaHne pa3IMYHbIX METOJOB IIPU
U3YYEHUU )KUBBIX CUCTEM).

HToro gyacos 110 Teme

3 Tema «buoJiorust KJIeTKN»

3.1 |HMcropust OTKpBITUS U Knetka — cTpyKTypHO(YHKIIMOHAIBHAS eauHUIa PacKpbIBaTh COAEpKAHUE TEPMUHOB U MTOHITHI:
V3Y4YCHHUS KIIETKH. KUBOTO. KJIETKA, OPTaHEIUIbI, JyKapHUOTbI, IPOKAaPHOTHL,
Knerounas teopus VcTopust OTKpBITHS KIETKH. BHUPYCBHI, HUTOJIOTUS (KI€TO4YHAst OMO0JIOTHs),

Pabotsr P. I'yka, A. JleBenryka. Kierounas Teopust  [KJI€TOYHAS TEOPHSI.

(T. IIBaHH, XapaKTepHU30BaTh OCHOBHBIE ATAIlbl Pa3BUTHUSA

M. HnetineH, P. BupxoB). OCHOBHBIC MOJOKEHHUSI  [TUTOJIOTHH KaK HayKH U €&

COBPEMEHHOM KJIETOUHOM TEOpHUH. o(opMIIEHHE B KJIETOUYHYIO OHOJIOTHIO.

JleMmoHcTpanumn [Toka3piBaTh BKJAX  Y4EHBIX-OMOJIOTOB B

[optpersl: P. I'yk, A. JleBenryxk, T. V3y4ECHUE KIIETOYHOI'O CTPOEHUS OPraHU3MOB.

[[IBann, M. IlInetinenH, P. Bupxos, K. M. bap. [lepeuncnaTh OCHOBHBIE TTOJIOKEHUS KIIETOYHON

OO0opynoBanme: CBETOBOM MUKPOCKOTI, TEOPHH, OOBIICHATD €€ POJIb B (HOPMUPOBAHUN

MUKpOIIpENnapaThl paCTUTEIIBHBIX, )KUBOTHBIX U €CTECTBEHHOHAY4YHO! KapTUHbI Mupa. [IpuBoauts

OaKTepHUaJIbHBIX KIETOK T0Ka3aTelbCTBA POJCTBA OPTaHU3MOB C

VICII0JIb30BAHUEM TIOJIOKEHUH KIETOYHON TEOPUH

3.2 | Metonbl MOJIEKYJISIpHOH U MeTobl MOJIEKYJIIPHOM M KJIETOYHOM OMOJIOTHH: PackpsiBaTh conep:kaHre TEPMUHOB U ITOHATUM:

KJIETOYHOW OMOJIOTHUU

MUKpOCKOIHUS, XpomaTorpadus, snekrpodopes,
METOJ] MEYEHBIX aTOMOB, AU depeHnnanbHoe
HEHTPUPYTUPOBAHUE, KYIbTUBUPOBAHHE KIIETOK.
H3yuenue ¢huxcuposannvix Kiemox.
DneKTpOHHAs! MUKPOCKOIIHSI.

Konghoxanvnas muxpockonus.

MHUKPOCKOTIMPOBAaHUE, TPUTOTOBIICHHE CPE30B,
JuddepeHanbHoe OKpaluBaHue,
xpomartorpadus, 3eKTpopope3, METO] MEYSHBIX
aTOMOB, IIEHTpU(YTUpOBaHUE, METO/ KYJIbTYpHhI
KJIETOK U TKaHe#, MeTo pekomOmHaHTHBRIX J[HK.

XapaKTCpI/ISOBaTL OCHOBHBIC MCTObI U3YHYCHUSA




Bumanvnoe (npuscusnennoe) uszyuenue kiemox.
JdemoncTpauuu

Ta6muibl u cxembl: «CBETOBOM MUKPOCKOID,
«DIEeKTPOHHBIN MUKPOCKOT», «VcTopus pa3BUTHs
METOI0B MUKPOCKOTIA.

OdbopynoBanmue: CBETOBOM MHUKPOCKOIT;
MUKPOMpENapaTsl PAaCTHTEIBHBIX, JXHBOTHBIX U
OaKTepHabHBIX KIETOK.

IIpakTnyeckas padora «/3ydeHne MeTOI0B
KJIETOYHOM OMosoruu (xpomarorpadus,
anextpodopes, muddepeHImaIbHOe
ueHrpudyruposanue, [1L[P)»

KUBOH NIPUPOABL. | 0OTOBUTH BpEMEHHBIE
MUKpOIIpEnapaThl, paCCMaTPpUBaTh UX B CBETOBOM
MHKPOCKOII U JI€1aTh ONUCAHUE.

OOBACHATH U COOJIIOAATh MPAaBUIA TEXHUKU
MHUKPOCKOIIUPOBAHUS

Hroro yacos no teme 2
4 Tema « XuMHUYeCKasi OPraHu3alMs KICTKI»
4.1 | XuMHUeCKu# COCTaB 2 XUMUYECKUHN COCTaB KJIETKU. Makpo-, MUKPO- U

KieTkd. Boxa u
MUHEpAIbHBIE BENIECTBA

yIBTPAaMHUKPOIIEMEHTHI. Bofa u e€ pois kak
pacTBOPUTEISI, peareHTa, y9acTiue B
CTPYKTYpPUPOBAHUU KIIETKH, TETIJIOPET YIISIIHH.
MI/IHepaJ'II)HBIe BCIIECTBA KJICTKH, UX
Ounosnoruveckas poiib. Pob KaTHOHOB ¥ aHHOHOB
B KjeTKe. leMoHcTpanuu

ﬂI/IaI‘[zaMMLII «PacnpeneneHI/Ie XUMHNYECCKUX
3JIEMEHTOB B HEKUBOM NIpUpoIe», «Pacnpenenenue
XUMHYECKHUX 3JIEMEHTOB B KUBOU IPUPOIE.
Tabnwuime! u cxemsl: «Ilepuonnueckas Tabnuia
XUMHUYCCKUX OJICMCHTOB), ((CTpOGHI/Ie MOJICKYJIbI
BOJIBD»,

«BermiecTBa B cOCTaBe OPraHU3MOBY

PackpsiBaTh conep:kaHue TEPMUHOB U ITOHSATHN:
3JIEMEHTHI-OMOTeHBI, TUMOJIb, BOJOPOIHAS CBA3b,
TUAPOPUIBHOCTD, THAPOPOOHOCTH, TYProp,
MUHepaJbHbIe BEIIeCTBa, Oy(hepHble CUCTEMBI,
aQHWOHBI, KATHOHEI. [lepeurcnsaTh 0COOEHHOCTH
XMMHUYECKOT'0 COCTaBa KJIETKH. Pa3nuyaTh Makpo-,
MHUKpPO- U YIABTPaMUKPODJIEMEHTHI, BXOSAIINE B
COCTaB JKMBOTO U MX POJIb B OPraHU3ME.
XapakTepru3oBaTh CTPOCHHUE U CBOMCTBA BOJIbI;
OOBSCHSITH MPUYHHBI €€ 0COOBIX CBOWCTB U
(hyHKIIUM B KJIETKE.

[Toka3bIBaTh pOJIb KATHOHOB U @aHUOHOB B
o0ecreyeHn! MPOLECCOB KU3HEIEATETbHOCTH
(ocMmoperymsIus, Co31aHue MEMOPAaHHOTO
MOTEHITMANA, PETY/IAIns padoThl OCIIKOB), PaOOTHI
Oy(epHBIX CUCTEM.

YcTaHaBnuBaTh B3aUMOCBSI3b CTPOCHUS U (YHKIIMH
HEOPTaHWYECKHUX BEIIECTB KICTKH




4.2

Oprannueckue BeUIecTBa
KJIETKW — OEJIKHU

Oprannyeckue BEIEeCTBA KIETKH.

buonornyeckue nonumepsl. benku.
AMUHOKHCIIOTHBIN cOCTaB OENKOB.

CtpykTypbl 6€51K0BOM MOJIeKyI bl [lepBudHas
CTpYyKTypa Oemnka, nenTuHas cBs3b. Bropuunas,
TpeTUYHasi, YeTBEPTUYHAS CTPYKTYPHI.
Jenarypanus. CBoiicTBa OEIKOB.

Knaccudukamms 6enkos..

buonorunueckue GpyHkuuu 0enkoB. Ilpuonul.
JdemMoHcTpanumn

Ioptper: JI. IlonuHr.

Tabmuie! u cxembl: «CTpoeHHE MOJIEKYIIbI OETKay,
«CTpyKTYyphl OEIKOBON MOJIEKYIIBD».
OobopynoBanue: XuMU4eCcKas ocyja u
obopynosanue. JlabopaTopHas paéora
«O06HapyxkeHHne OENKOB ¢ TOMOIIbI0 KaYeCTBEHHBIX
pEAKLIHIN

PackpbIBaTh cosepkaHie TEPMUHOB U TIOHSATHIA:
MOHOMEPBI, OJIUMEPHI, 00K (IPOTEHH ), MENTU]I,
aMHHOKHCIIOTA, TIETITU/IHAS CBSI3b, MOJIUNENTHI,
JeHaTypalus, peHaTypalus, TI00YIIpHBIE 1
bubprLIsipHbIE OEIKH, TPUOHBI.

XapakTepu3oBaTh O€JKH, UX

CTPYKTYPHYIO OpTaHU3aLUIO U PYHKIIUU
(cTpyKTypHas, JHEpreTudecKkas, CHrHajabHas,
peryasTopHasi, ABUraTeIbHast, 3alluTHas,
(dbepMeHTaTHBHAS ).

Ha3piBaTh XUMHUYECKHE OCHOBBI (OPMHPOBAHUS
CTpyKTyp  OenkoBoil ~ monekynsl.  IIpuBoauth
npuMepbl GUOPHUIUIAPHBIX, TI00YISAPHBIX OSIIKOB.
BBInosiHATE KaueCTBEHHbIE PEaKMU Ha
oOHapyKeHHE OCIIKOB B KJIETKE; OOBSICHSITh
MOJIy4EeHHBIE PE3YNbTaThI

4.3 | Opranuueckue BemecTBa YrueBonbl. MoHOCaxapuIbl, THCaxXapyubl, PackpsiBaTh conep:kaHre TEPMUHOB U ITOHATUI:
KJIETKU — YIJICBOBI oJIMrocaxapuabl 4 noaucaxapuasl. O6muil nian YIJIEBOJbI, MOHOCAXapHIbl, THUCAXapHUIbI,
CTPOCHUS M (PU3UKO-XUMHUYECKHE CBOHCTBA OJIMrOocaxapubl, MOJUCAXapUIBL, TIII0K03a, pudo03a,
yrieBosoB. buonornyeckue GpyHKIHUN YIII€BOIOB. Je30Kcupub03a, JaKT03a, MaJIbTO3a, caxaposa,
JdeMoHcTpanuun Kpaxmall, TTIMKOTEeH, LEeJIIHII03a.
Tabmuubt  w  cxembl:  «Ctpoenue  Mouekyin| KnaccuduuupoBaTb — yrieBoJibl 1o
YTIIEBOIOB)» CTPOCHHIO U NMEPEUUCIATh UX (YHKIUH.
[IpyBOAUTH PUMEPHI PA3JIMYHBIX YIIIEBOIOB
(MOHOCaxapH10B, AMCAXAPUIOB, OJINTOCAXAPUIIOB,
I10JINCAaXapUIOB)
4.4 | Opranuueckue BelecTBa JIunuast. ['uapopunbHO-rHIPOdOOHBIE CBONWCTBA. PackpeiBaTh conepkaHue TEPMUHOB U TIOHATHI:

KJIICTKH — JIMIIUIbIL

Knaccudukanus mumunos. Tpuraunepusl,
(dbochomunuabl, BOCKH, CTEpOUIbl. Bruomorndeckue
¢bynkuuu nununos. O0mue cBoiicTa
OMOJIOTHYECKMX MEMOpaH — TEKy4eCTh,
CIIOCOOHOCTH K CaMO3aMEIKaHHIO,
MOJTYITPOHHUIIAEMOCTb.

JMTHJBL, TPUTITALIEPHUBL, POCHOIUTHIBI, BOCKH,
CTEPOMIBI, IUIIONIPOTENHBI, TIINKOIUIIHIBL.
KnaccuduupoBats TUIUABl M0 CTPOCHHUIO;
XapaKTepu3oBaTh UX (QPyHKIHUN




JdemoHcTpauuu
Ta6muip! u cxembl: «CTpOCHHE MOJIEKYIT JINTTHIOBY

4.5 | HykiieMHOBBIE€ KHCIIOTHI. 3 Hyxnennoseie kucnorsl. JIHK u PHK. PackpeiBath coziep:kaHie TEPMUHOB U IIOHSITUI:
Ctpoenue u CtpoeHne HyKJIEMHOBBIX KUCIO0T. HyKkineoTuasl. ne3okcupubonykinenHoBas kuciota (JJHK),
¢ynkunu JJTHK, PHK, [Tpunuun komruiemenrapHoctu. [lpasuio pubonyxiiennonas kuciora (PHK), nykneorun,
ATO Yapradda. Ctpykrypa JHK — aBoiinas criupaiis. HYKJICO3U], A30TUCThIE OCHOBAHUs, aJIcCHUH, T'YaHUH,

MecToHaxoXAeHne 1 OMoIorndeckre QyHKInu LIUTO3UH, TUMUH, YPalUJl, KOMIJIEMEHTapHbIE

JHK. Buast PHK. @ynknuu PHK B knertke. ocHoBaHwus, ajicHo3uHTpUPochat (ATD),

Crpoenue monekynbl ATO. MaKpO3pruueckas CBs3b, CCKBEHUPOBAaHUE,
Makpospruueckue cBsizu B Mojiekyine ATO. F€HOMMKA, TPAHCKPUIITOMHUKA, TPOTEOMUKA.
buonoruueckue pynkiuu AT®. BoccranoBneHHble | XapaKTeprU30BaTh, ONMUCHIBATh U CXEMATUYECKU
NEPEHOCYHKH, UX (QYHKIMU B KIETKe. /pyeue n3o0paxaTh crpoeHue Hykieotuna JJHK u nBoitHo#
nykaeosuompugocgamol (HT®). CexBenupoBanue | crnupanu JIHK, ceksenuporanue JJHK.

JHK. Memoowi eenomuxu, mpanckpunmomuxu, OnuceiBate npouecc perukanuu JJHK B knetke u
NnPOMeoOMUKU. Ha3bIBaTh €r0 OMOJIOTMYECKOE 3HAUCHHUE.
JdemoHcTpanuu Xapakrepuszosats GyHkimu JJHK.

Hoprpertsl: JIx. Yorcon, @. Kpuk, M. Yuikusc, Pasznuyats ctpykrypy u pynkuuu PHK. OnuceiBath
P. ®panknun, ®@. Canrep, npouecc TpaHckpuniuu. CpaBHUBaTh HYKJIEHHOBBIE
C. Ilpy3unep. kucyotsl (JIHK u PHK).

Tabauubl u cxembl: «HykIIeHHOBBIE KHCTIOTHD, XapakTepu30BaTh 0COOEHHOCTH CTPOCHUS U
«Ctpoenne Mmonekynsl AT®». OdopyroBanue: ¢byuknun ATO.

XMUMHYecKast ocyzia 1 000pyoBaHHE. ®opMynupoBaTh U OOBSICHATH MPUHIIUIT
JlaGopaTopnasi pabora KOMIUIEMEHTAPHOCTH U IIPaBUIIO

«HMccnenoBanne HyKJIEHHOBBIX KUCIIOT, Yapragda

BBIJICJICHHBIX U3 KJIIETOK PA3JIMYHBbIX OPraHU3MOB)

4.6 | Meroasl CTPYKTYpPHOM 1 CrpykTypHasi OMOJI0THSA: ONOXUMHYECKUE U PackpriBaTh conepikaHie TEPMHUHOB U TTOHSTHMN:

Ounonorun O0nou3nIecKre UCCIEeIOBAaHNS COCTaBa U MO/IEIMPOBAaHNE, KOMIBIOTEPHBIN TU3aliH.
MPOCTPAHCTBEHHOM CTPYKTYpPbI OMOMOJIEKYII. [lepeuncnaTh nepcrneKTUBHbBIE HATIPABICHUS
Mooenuposanue cmpykmypul u QpyHKyul Hay4YHBIX MCCIIEJOBAHUNA B CTPYKTYpPHOU
buomonexyn u ux komniexcos. Komnvtomepnuoiii OMOJIOTUH, PACKPBIBATh UX 3HAUCHUE JIJIS
OU3AUH U OP2AHUYECKULI CUHMe3 OUOMOIEKY U UX MEUIMHBI U CEJIbCKOT0 X0341CTBa
HenpupooHbIX AHAN0208
Hroro vacoB o reme 10

5

Tema «CTpoeHne U PyHKIHMHU KICTKH»




5.1

Tumel KIEeTOK.
[IpokapuoTnueckas KieTka

Tunsl KJIETOK: SyKapuOTHYECKas U
npokapuotudeckas. CTpyKTypHO(yHKIIMOHAIbHbIE
00pa3oBaHUs KJIETKH.

CrpoeHne npoKapuoTHYECKON KIIETKH.

Knerounas cTeHKa  OakTepwii W apxemu.
OcoOeHHOCTH ~ CTpOeHHMs  reTepoTpodHOd U
aBTOTPO(PHON MPOKAPUOTUYECKUX KIIETOK. MecTo u
POJIb IPOKAPHOT B OHOLIEHO3AX.

JdemoncTpanuu

Tabauubl v cxembl: «CTpoeHHE 3yKapUOTHUECKOM
KIETKN», «CTpOCHUE IPOKAPUOTHYECKON KICTKU

PackpsiBaTh conep:kaHue TEPMUHOB U ITOHSATHN:
IIPOKAPUOTHYECKAs KJIETKA, KJIETOYHAs CTEHKA,
MYypeuH, (OTOCHHTETHYECKIE MEMOpaHBI,
(braremuH.

Xapaktepu3oBatb ~ QopMy M pa3Mepbl
IIPOKAPUOTUYECKUX KJICTOK; byHKIMH
TE€HETUYECKOTO anmnapara IPOKAPHOT.

OnuceiBaTh  mpolecc  Cropoodpa3oBaHus,
OoTMEYaThb €ro 3Ha4YeHHe JUJISl BbDKUBAHMS

OaxTepuii npu YXYALIECHUH YCJIOBUM
CYLIECTBOBAHHA.
OnuceiBath pa3MHOMKEHUE IIPOKAPUOT.

OneHnBaTh MECTO M POJb IMPOKAPHOT B
ouoLEeHo03ax

5.2

Crpoenue
9YKapUOTHYECKOH KIIETKH.
[loBepxHOCTHBIN anmapar
KJICTKU

Crpoenue U pyHKIIMOHUPOBAHHE HYKAPHOTHUECKOM
kietku. [lnasmatuueckas memOpana
(urazmanemma). CTpyKTypa mia3MaTuuecKon
MeMOpaHbl. TpaHCHIOPT BELIECTB Yepe3
M1a3MaTHIECKYI0 MEMOpaHy:

naccuBHbIN (MU dy3ust, ooneruénnas quddysus),
AKTUBHBIM (IEPBUYHBIN U BTOPUYHBIN aKTUBHBIH
TPaAHCIIOPT).

[MomympoHUIIAeMOCTh MEMOPAHBI.

Pabota HaTpwmii-kayeBoro Hacoca.

DHAOIUTO3: MUHOIMTO3, (ParouuTo3.

Ox3ounto3. Knerounas crenka. CtpykTypa u
(YHKIMHU KIETOYHON CTEHKH PACTEHHMA, TPHOOB.
JdemoHcTpauuu

Tabauie! u cxembl: «CTpoeHHE HYKAPUOTHUECKON
KIeTKN», «CTpoeHHe )KUBOTHOM KIIETKN,
«CTpoeHue pacTUTEITHHOM KIIETKW.
Oo0opynoBanme: CBETOBOI MUKPOCKOII;
MUKpOTIpEenapaTbl paCTUTENbHBIX, )KUBOTHBIX
kietok. [IpakTnyeckas padora «/3yuenne
CBOMCTB KJIETOUHOI MeMOpaHb»

PackpbiBaTh conep:kaHue TEPMUHOB U ITOHSATUM:
IJIa3MaThdeckas MeMOpaHa (Iia3mMaieMma),
KHUJIKOCTHO-MO3aU4Hasi MOJIeNIb, MEMOpaHHbIE
oenku (mepudeprdeckue, HHTETPaIbHbBIC),
TITUKOKAIIUKC, U dy3usi, 0CMOC, aKTUBHBIN
TPaHCHIOPT, YHAOLUUTO3, (ParouTo3, MUHOLUTO3,
HK30IMTO3, KIIETOYHAsI CTEHKA, I1a3MOJAECMBI,
CUMILIACT.

XapakTepu3oBaTh 0COOCHHOCTH CTPOEHUS U
(GYHKIIMH SYKapUOTUYECKOM KIIETKU; TPAHCTIOPT
BEIIECTB uepe3 IUIa3MaTHIEeCKYI0 MEMOpaHy:
MACCUBHBIN U aKTUBHBIN TPAHCTIOPT; paboTy
OeJIKOB-KaHaJIOB; paboTy HAaTpUi-KaJIueBOrO
HAacoca; CTPYKTYpY U QYHKLUH KJIETOYHON CTEHKU
pacTeHuii u rpuboB




5.3

IuTonnaszma u eé
OpraHOM/IbI

[uromnna3ma. I{uto3zomb. [lutockenet. J(Buxenune
uToIIa3Mbl. OpraHoubI KIETKH.
OnHOMEMOpaHHBIE OPTaHOUIBI KIIETKH:
suporuiazmaTrueckas cetsb (II1C), anmapat
['onbaku, TM30COMBI, UX CTPOCHHE U (DYHKIIHH.
B3aumocBsi3b 0THOMEMOpaHHBIX OPTaHOHUIOB
KIICTKH.

CtpoeHue TpaHyIsIpHOTO PETUKYITyMa.

Mexanuszm nanpaesnenus 6eaxos ¢ II1C. Cuare3
pacTBOpUMBIX O0enkOB. CHHTE3 KIETOYHBIX
MemOpaH. ['magkuii (arpaHyJIspHBIiT)
SHAOIUIa3MATHYECKH peTHKYayM. CekpeTopHas
dbynkuus anmapara [Nonbmxu. Moougurkayus
benxos 6 annapame I on1vodicu. Copmuposka b6enkos
6 annapame I onvooicu. TpaHCTIOPT BEIIECTB B
KJIeTKe. Bakyonu pacTUTENBHBIX KIETOK.
Knerounsiii cok. Typrop. IlonmyaBroHOMHBIE
OPTaHOM/IbI KJICTKH:

MUTOXOHJIPUH, TUIACTUIBL. [Ipoucxooicoernue
mumoxouopuii u niacmuo. Cumouozenes

(K.C. Mepeockosckuii, JI. Mapeynuc). Ctpoenue u
(GyHKIMU MUTOXOHIpUH U mactu. [lepBuuneie,
BTOPUYHBIE U CIIOKHBIE MIACTH/IBI
(OTOCHHTE3UPYIOMUX FYKAPUOT. XIOPOILIACTHI,
XPOMOIIIACTHI, JIEHKOIUIACTHI BBICIIMX PACTEHUH.
JdeMoHcTpanun

Ioptpetst: K. C. MepexkoBckuit, JI.

Maprymnuc.

Tabnuie! u cxembl: «CTpoeHHE DYKAPUOTHUECKON
KJIeTKN», «CTpoeHUE )KUBOTHON KIETKU,
«CTpoeHne pacTUTEIbHOU KIETKN», «CTpoeHue
MHUTOXOHJIPHU.

OobopynoBanmue: CBETOBOI MHKPOCKOIT;
MUKpOTIpENapaTbl  PACTUTEIBHBIX,  JKABOTHBIX
kietok. [IpakTuyeckasi padora

«V3ydenune MBMKESHUS IIATOTUIA3MbI B

PackpsiBaTh conep:kaHre TEPMUHOB U ITOHATUI:
LUTOIIA3Ma, [IUTO30J1b, IUTOCKEIIET,
KOMITAPTMEHTBI, OPTaHOUIbI, SHAOIUIA3MATHIECKAS
cetb (DIIC), anmapat I'onbKH, JIN30COMBI,
BaKyo0JIb, pHOOCOMBI, aBTOJIN3, BE3UKYJISIPHBIN
TPAaHCIOPT, HEPOKCUCOMBI, KIIETOYHBII COK, TYprop,
MUTOXOH/IPHH, KPUCTBI, TUTACTH/IBI, XPOMOIIIACTHI,
JIeMKOIUIACThI, XJOPOIUIACThI, CTPOMA, I'PaHBbI,
THIJIAKOU/I, JIAMEJIIA.

XapaKkTepu30BaTh UTOIIA3MY 3YKapHOTHUECKOM
KJIETKH; KJIACCU(PHULIMPOBATh OPraHOUABI B
3aBHCUMOCTH OT OCOOCHHOCTEN X CTPOCHUS
(omHOMeMOpaHHBIC, TBYMEMOpPaHHbBIC,
HeMeMOpaHHbIE); ONUCHIBATh (DYHKIIHUU KaXJI0TO
OpraHouja B KJIETKE.

OOBACHATH COOBITHUS, CBI3aHHBIC C
BHYTPUKJIETOYHBIM [UIIEBAPECHUEM, €TO

3Ha4YeHue Al oprauu3ma. OTMeuyaTh 3HaYCHUE
LIUTOCKEJIETa; XapaKTePU30BaTh €0 JIEMEHThI
(MHKpOTPYOOUKH, MUKPO(DUIAMEHTHI,
IIPOMEKYTOUHBIE (PMIIAMEHTHI), UX POJIb B
KU3HEEATSTIFHOCTH KIIETOK U TKaHe!




PaCTHTENBHBIX KiIeTKax». JlabopaTopHast
pabora «/ccenoBanue mia3MoiInu3a u
JETUIa3MOJIN3a B PACTHTEIIBHBIX KIETKaX)

5.4 | HememOpaHHble HememOGpanHnsble opranouisl kiaetku CTpoeHue u PackpeiBaTh conepxkaHue TEPMUHOB U TIOHSATHUI:
OpraHOUBI KIIETKH ¢GyHKIIMM HeMeMOpaHHBIX OPTaHOUIOB KIIETKH. pubdocoma, MoyMcomMa, MUKpOTpyOOUKH, TyOyIIuH,

Pubocomsl. IIpomesicymounvie gpunamenmuot. KJICTOYHBIN EHTp (LIEHTPOCOMA), LIEHTPUOIIH,
MukpodunaMeHTbl. AkmuHosbie LeHTpochepa, KIYTHKH, PECHUYKH, Oa3aJIbHOE
Mukpogunamernmol. MbIILICUHBIE KIETKH. TEJbIIE.
AKmunogvle KOMNOHEHMbL HEMbIUEUHBLX KIIeMOK. XapaxkTepu3oBaTh HEMEMOpPAHHBIE OPTaHOUIbI
Mukpotpy6ouku. Kierounstit nentp. CTpoeHre 1| KJIETKHU, UX CTpOEHHUE U (PYHKLIUU
JBYD)KEHUE KT'YTUKOB U peCHUYEK. MUKpOTpYyOOUKH
uurornasMel. Llentpuons. benxu,
accoyuuposannvie ¢ MUKpOQUIaMeHmamu u
Mmukpompybouxkamu. Momophvie benxu.
JdemMoHcTpanumn
Tabnuubt u cxembl: «CTpOEHUE KUBOTHOW KIETKH,
«CTpoeHME paCTUTEIbHOU KIETKI»

5.5 | Crpoenue u GyHKIUU SAnpo. OGonouka siipa, XpOMaTHH, KapHOIUIa3Ma, PackpeiBaTh conepxkaHue TEPMUHOB U TIOHSATHUI:

spa

SIPBIIIKA, KX CTPOEHUE U QYHKIWU. S IepHbIi
6enkoBbIi MaTpukc. IIpocTpancTBeHHOE
PacrnoJio’)KeHUEe XpOMOCOM B MHTEp(a3HOM spe.
dyxpomamun u 2cemepoxpomamun. benku
XpOMaTHHA — TUCTOHBL. /[unamuka soepHoi
0bon0uKku 6 mumose. Aoepnviti mparncnopm.
Kiterounsle BKIrOYeHUS.

JdemoHcTpauuu

Tabnuipl u cxembl: «Sapoy»

PO, AAepHas 000I0YKa, SACPHBIEC TTOPHI,
HyKJIeoIIa3Ma (KapuoruiazMa), TeHOM, XpOMaTyhH,
DYXpPOMATHH, T€TEPOXPOMATHUH, ANPBIIIKO,
XPOMOCOMBI, IICHTPOMEPA, KHUHETOXOP, KJIETOUHBIE
BKIJIFOUCHUS. XapaKTepI/ISOBaTB KJICTOYHOC AP0 KaK
LEHTP YIPABJICHUS )KU3HECATEIbHOCTBIO KIIETKY;
TCHETUYECKUH armapat KIeTOK 3yKaphuoOT, CTPOSHHE
U QYHKIIUH XPOMOCOM.

OmnuceIBaTh CTPYKTYPHI SIPa U UX B3aUMOCBSI3b C
opraHongaMu HUTOIIa3Mbl




5.6. | CpaBHuTETBHAS 1 CpaBHHTENIbHAS XapaKTEPUCTUKA KIJIETOK 3YKapuOT | XapaKTepU30BaTh TUIIHI KIETOK 3YKAPUOT:
XapaKTepUCTHKA (pacTuTenbHOM, )KUBOTHOM, TPUOHOI). pacTuTenbHasi, )KUBOTHas!, FprOHasl.
KJIETOK SYKapHOT JdemoHcTpanumn CpaBHHBaTh MEX1y COOON CTPOCHHE U

Tabauiel u cxembl: «CTpOCHUE DYKAPUOTHUECKON | )KU3HEAESITENbHOCTh 9YKAPUOTUYECKUX KIETOK U
KIeTKN», «CTpOeHNEe KUBOTHOU KICTKN, POJIb MPOKAPUOT B OMOIIEHO3aX
«CTpOoeHHE paCTUTEIBHOU KIETKW.
Oo0opynoBaHue: CBETOBO MUKPOCKOIT;
MUKPOIIpENapaThl PpAaCTUTEIbHBIX, JKUBOTHBIX
kietok. JlabopaTopuasi padora «l3ydyenue
CTPOEHHUSI KIETOK Pa3IMUYHbIX OPTaHU3MOBY
Hroro gacoB mo Teme 8

6

Tema «O0MeH BellecTB U NMpeBpallleHUe IFHEPTUM B KJIETKe»

6.1

OOMEeH BeIIECTB —
MeTadOIN3M

3

AcCUMWISIIIUS U JUCCUMMIIALIASA — JIBE
CTOpOHBI MeTaboau3Ma. Turmbsl oOMeHa
BELIECTB: ABTOTPO(QHBIN U reTepOTPOPHBIN.
VYuacTre Kkuciaopoga B OOMEHHBIX
nporeccax.

DHepreTuyeckoe ooecreyeHne KIeTKHU:
npeBpaiieHrne AT® B 0OMEHHBIX Mpolieccax.
DepMEHTAaTUBHBIN XapaKTep peaklui
KJIeTOYHOTO MeTabonu3ma. depMeHTHI, UX
CTPOEHUE, CBOMCTBA U MEXAHU3M JICHUCTBHS.
KodepmenTsl. OTnuuus GpepMeHTOB OT
HEOpPraHMYECKHX KaTainu3aTopos. benku-
AKTUBATOPBI U OCJTKU-UHTHOUTOPHI.
3aBHCHUMOCTH CKOPOCTH (PEpMEHTATUBHBIX
peakuuii oT pa3IMYHBIX (GaKTOPOB.
JdeMoHcTpanun

Tabmaue! u cxeMbl: «@OTOCUHTERY,
«HepreTuueckuii ooMen», «buocunres
oenkay, «CtpoeHne GpepmMeHTa,
«XEeMOCHHTE3.

OobopynoBanme: CBETOBOII MUKPOCKOII;
o0opymoBaHUE JIJIst IPUTOTOBJICHHS

IIOCTOAHHBIX U BPCMCHHBIX MUKPOIIPCIIaApaTOB.

PackpeiBaTh conepkaHue TEPMHUHOB U MOHSATHI: 0OMEH
BEIIIECTB

(MeTabonu3m), accuMiIsAus (aHa00JIU3M), UITH
MIACTUYECKUN OOMEH, TUCCUMUIIAIINS (KaTaOoIu3M),
WM SHEPreTU4YeCcKuil 0OMeH, aBTOTPOdBI,

reTepoTpodsl, aHaIpPOObI, a3pOOkI, (PEePMEHTHI,
aKTUBHBIN LIEHTp, cyOcTpaTHas crenu(puIHOCTb,
Ko(hepMeHThI, OETTKU-aKTUBATOPBI U OEITKH-
uHruouTOpHI. [lepeuncsiTe 0cOOEHHOCTH
IUTACTUYECKOTO U YHEPTeTHUECKOro 0OMeHa B KJIETKE;
YCTaHABIIMBATh B3aUMOCBSA3b MEKIY IIACTUYECKUM U
9HEPreTHYEeCKIUM 00OMEeHOM. Pa3inuaTh Tkl oOMeHa
BEIIIECTB: aBTOTPO(HBIN U reTepoTPOHBII.

IToka3bIBaTh poJb KMUCIOpPOJa B OOMEHHBIX

mporeccax.

Cxemaruuecku u300paXkaThb CTpOCHHE pepMEHTA.
Otnuyath hepMeHTHI

OT HEOPraHMYECKMX KAaTalu3aTOPOB M OINPENESATh UX
poIb B (PYHKIIMOHUPOBAHUU JKUBBIX CHCTEM, B
NPOMBIIUICHHOCTH, B MEIWIMHE, B [OBCETHEBHON
KHU3HU YenoBeka. CTaBUTh SKCIIEPUMEHT MO BBISBICHUIO
KaTaJIATHYECKON aKTUBHOCTH TEPOKCHIA3bl, aMUIIa3Hl,
OOBSICHATH MOJTYYCHHBIE PE3YyIbTAThI




JlabopaTtopHnasi pabora «l3yueHue

KaTaJIMTUYECKOU aKTUBHOCTHU (bepMCHTOB (Ha

IpUMepe aMUIa3bl WIN KaTajaasbl)».
JlaboparopHasi pabora «/3yueHue

(hepMEHTaTUBHOTO PACIICIIIICHUS TIEPOKCUIA

BOAOPOAa B PACTHUTCIIBHBIX U JKUBOTHBIX
KIICTKax»

6.2

ABTOTpOdHBIN THIT 0OMEHA
BelecTB. POTOCUHTES

[TepBUYHBIN CUHTE3 OPraHUYECKUX
BEIIECTB B KJIeTKe. DOTOCHUHTES.
AHoKcueenuvlll U OKCUCEHHDBLU
domocunmes y baxmepuii.
Csemocobuparowue nuemeHmol U
nueMeHmul peakyuonHo2o yenmpa. Poib
XJIOPOIUIACTOB B Mporiecce PoTocuHTE3A.
CaeroBas u TeMHOBas (hasbl.
@omoovixanue, Cz-, C4~ u CAM-munwi
¢domocunmesa. [IpoyKTUBHOCTH
dbotocuHTe3a. BiusHue pa3nuuHbIX
(hakTOpOB Ha CKOPOCTH (DOTOCUHTE3A.
3HayeHue HOTOCUHTE3A.
JdeMoHcTpanuu

Hoptpersr: JIx. Ilpuctin, K. A.
TumupszeB. TaOauUIbI U CXEMBI:
«DoTOCHHTE3»

PackpeiBath cosiep:kaHre TEPMUHOB U MIOHSITUI:
dotocunTe3, Pasbl PorocuHTE3a (CBETOBAS, TEMHOBAS ),
dhotonus, pochopunupoBanue, nuki1 KaapBuHa,
HAJI®+ (mepeHocuuk BO1OpOIa).

XapakTepu30BaTh MIACTUYECKUNA OOMEH Kak dTan
o01ero ooOMeHa BeIecTB; COOBITHS (POTOCUHTE3A
(peakuuu CBETOBOW U TEMHOBOH (a3); poib
XJIOPOILIACTOB B Iporiecce (POTOCHHTE3A.

BBISBISTE NPUYHMHHO-CIICICTBEHHBIC CBSA3H MEKIY
MOTJIOLIEHUEM COJTHEUHOM SHEPruu XJIopohuiioMm u
cunTe30oM Mosiekyn AT®. CpaBHUBATh UCXOIHBIE
BEIECTBA, KOHCYHBIC IPOAYKTHI M YCIIOBUS MTPOTECKAHUS
peakuuii CBeTOBOM U TeMHOBOM (pa3 ¢poTocuHTE3A.
YcTaHaBIMBATh B3aMMOCBSI3b MEXTY (DOTOCHHTE30M U
JbIXaHUEM; CBETOBOM U TEMHOBOW PEAaKLUIMHU
dbotocunTe3a. OneHnBaTh 3HaUeHUE (OTOCUHTE3A IS
KU3HU Ha 3emJie




6.3

ABTOTpO(HBIN TUII OOMEHA
BEIIECTB. XEMOCHHTE3

Xemocunres. Paznoobpasue opraHu3MoB-
XEMOCHHTETHKOB: HUTPU(PULUPYIOLIHE OaKTEepHH,
KeNe300aKTepHH, CEpOOaKTEPUH, BOJTOPOIHBIC
Oaxktepuy. 3HaUEHUE XEMOCHHTE3A.
JleMoHCcTpanun

Iloptpetsl: C. H. Bunorpanckuii, I'. A.
3aBap3uH. TaOJHIIbl U CXEMBbI:

«DPOTOCHUHTE3Y, «XEMOCHUHTE3
JlabopaTopnas pabora

«CpaBHeHue npoueccoB (poTocuHTesa u
XEMOCHHTE3a»

PackpsiBaTh conepxkaHuE TEPMUHOB U ITOHSATHUN:
XEMOCHHTES3.

OOBACHUTD CYLTHOCTh XEMOCUHTE3a, PACKPHIBATh
ero 3HaueHue B 6uocdepe. [IpuBoanTs npumepsl
XEMOCHUHTE3UPYIOLINX OaKTepHii
(HuTpuduIMpyomue 0aKTepUH, KeIe300aKTepuH,
cepobaKkTepru, BOJOPOAHbIE OAKTEPUH) U
XapaKTepU30BaTh X )KU3HEAEATEIbHOCTb.
CocTaBnaTh ypaBHEHUS PEAKIMI XEMOCHHTE3A.
CpaBHUBaTb  XEMOCHHTE3 C
dboTocHHTE30M

6.4

DHepreTudecKuii 0OMeH —
JUCCUMMIIALINA

AHa’poOHbIE OpTraHU3MBbI. Buast
Opoxxenus. IIpoayKkTel OposkeHUs U MX
UCIIOJIb30BaHUE YeJIOBEKOM.
AHa’pOOHBIE MHUKpPOOPTaHU3MBI KAk
00BEKThI OMOTEXHOJIOTHH u
BO30yauTenu  Oone3Heil.  A’poOHbIe
OpraHu3Mbl. JTambl YHEPreTHYECKOTO
oOMeHa.

IToaroroBUTENLHBIN JTAall. I'mukonus -
0ECKHCIOPOAHOE PaCIETIICHHE TITIOKO3bI.
buonoruueckoe okucieHue, Uiu KIE€TOYHOE
JbixaHue. Posib MUTOXOHIpUI B IpoLeccax
OHMOJIOTUYECKOr0 OKUCIICHHUS.

[{uknuyeckue peakiuu.

OxucnutensHoe GpochopunupoBanue. IHepaus
MembpanHo2o epaduenma npomoros. Cunmes
AT®: paboma npomonnoii AT@-cunmasuvl.
[IpeumymiecTBa a3poOHOro Myt 0OMEHa
BEIIECTB Mepe aHa3poOHbIM. D(PPEeKTUBHOCTD
HHEPreTHYeCKOro ooMeHa.

JemoHcTpanuu

Ioptpetsl: B. A. Durensrapar, II.

Muruen.

TabauIibl U cXeMbl: « JHEPTETHICCKUN OOMEHY.
JlaGopaTtopnas padora

PackpeiBath coziep:kaHre TEPMUHOB U MOHSITUI:
ATaIlbl SHEPreTUYECKOro OOMEeHa —
MOATOTOBUTENIBHBIN, OECKUCIOPOTHBIN
(aHaPOOHBIIT), KUCITOPOIHBIN (a9POOHBIIA);
TJIMKOJIN3, OposkeHue, OM0JIOrnYecKoe OKUCICHHE
(mpixanue), nuka Kpebcea, okuciaurensHoe
dbochopunupoBanue, IPOTOHHBIN IPaIUEHT,
nporoHHas AT®-cuHrasza.

[lepeuucnsatb 0COOEHHOCTH YHEPTETUUECKOTO
oOmeHa B kieTke. ONHChIBATh ATAIIBI
HHEpPreTHIecKoro oOMeHa (MoAroTOBUTEIHHBIH,
OECKHUCIOPOAHBIN, KUCIIOPOAHBIN) U CPAaBHUBATD
UX MEXTY COOOM.

XapakTepHu30BaTh peakluy IJIUKO0JIN3a, OpOKEeHNUs,
KJIETOYHOTO JIBIXaHUs. Y CTAHABIMBATh
B3aMMOCBS3b MEX]y ININKOJIU30M, KJIETOUYHBIM
JIbIXaHHEM U CUHTe30M MoJieKyn ATO.
CocTaBidTh ypaBHEHHMS OCHOBHBIX JTalloOB
HHEPreTUYEeCKOro 0OMeHa B KIIETKE.
PaccuntbiBaTh 3HEPreTUUECKYIO 3(PPEKTUBHOCTD
IJIMKOJIN3a U OMOJIOTMYECKOTO OKHCIICHHUS.
Ha3piBaTh HicXo/1HbIE BellleCTBA, KOHEUHbIE
MPOIYKTHI M YCJIOBUS TPOTEKAHUS PeaKILIMii
HHEPreTHYECKOro oOMeHa.

CpaBHMBATh SHEPreTHUECKYIO Y3PPEKTUBHOCTD




«CpaBHEHHUE TIPOIECCOB OPOKCHUS M TBIXaHHS»

OECKUCIOPOAHOIO U KUCIOPOJHOTO 3TAIOB
KOHEYHBIE MPOAYKTHI U YCTIOBUS MPOTEKAHUS
peakuuii 3HEpreTUYeCKOoro oomMeHa
HHEPreTHYECKOro oOMeHa

Hroro gyacos 1o Teme

9

7

Tema «HacsencrBeHHast uHGopManus U peajn3anus €€ B KJIETKe»

7.1

Peakuuu matpuyHoro
CUHTE3a

2

Peakuuun matpuunoro cunresa. [Ipuniun
KOMIUIEMEHTAPHOCTH B PEAKIUSAX MATPUUHOTO
cuHTe3a. Peanu3aiiys HacaeICTBEHHOM
nHpopmanuu. ['eHeTHYeCKUi KO, €T0
CBOMCTBA. TpaHCKpUIILIUSA — MATPUYHBIN CUHTE3
PHK. IIpuHIMIIBI TPAHCKPUIIIUH
KOMILUIEMEHTAPHOCTh, AHTUIAPAJIIEIIBHOCTb,
acUMMETPUYHOCTh. Co3pesanue MampuiHbLx
PHK 6 sykapuomuueckou Kiemxe.
Hexooupyrowue PHK.

JdeMoHcTpanun

Ioptper: H. K. Konbios. Tabauiib u

cxeMbl: «brocunTes Oenka,

«['eHeTUECKNN KOO

PackpsiBaTh conep:kaHue TEPMUHOB U ITOHSATUN:
T'eH, TCHETUYECKHUH KOJI, KOJIOH (TPHUILIET), CTOII-
KOJIOHBI, MaTpHIIa, MAaTPUYHBIN CUHTE3,
tpanckpunuus, PHK-monumepasa, mpomorop,
CIUIAHICUHT, HHTPOH, dK30H. XapaKTEepU30BaTh
peaKIMu MaTPUYHOIO CUHTE3a, CBOWCTBA
TFE€HETUYECKOro Kosia. OnMChIBaTh ATAIbI
TPAHCKPUIILUY U TPAHCIISILUU; YCTAHABINBATh
B3aMMOCBSI3b MATPUYHBIX PEAKLIUN B KJIETKE;
CXEeMaTU4YeCKH N300pakaTh MaTPUUYHBIC PEAKITHH
TPAHCKPUIILIUU U TPAHCIISILIUH.

Pemats Ouonoruyeckue 3ajauu Ha OnpeieieHIe
rnocaeaoBarebHOCTH HykineoTuaoB JIHK u
MPHK, npumensis 3HaHUs 0 peakusax
MaTpPUYHOTO CUHTE3a, TeHETUYECKOM KO/IE,
IIPUHLINAIIE KOMIUIEMEHTaPHOCTU




7.2

Cunres Oenka

Tpancnsus u €€ dTanbl. Y4acTHE TPAHCTIOPTHBIX
PHK B Onocunrese 0enka. YciaoBUs OMOCHHTE3A
oenka. KogupoBanue aMHHOKHCIIOT. Poib
pubocom B OnocuHTEe3€e Oernka.

JleMoHCcTpanun

Tabmauupl U cxeMbl: «brocuHTE3 OelKa,
«I'eHeTUYEeCKUM KO

PackpeiBath  comepxkaHue ~— TEPMHHOB U
MOHATUM: TpaHcaAuMs, aHTukonoH, TPHK,
amuHoami-TPHK-cunTerasa

(xomaza), nonupudocoma (momucoma).
XapakTepu3oBaTh CBOMCTBA T'€HETUYECKOTO
KOJ1a.

OnuchIBaTh ATANbl TPAHCISIIIUN U CXEMATHIECKU
M300pakaTh MATPUYHBIE PEAKIIUN TPAHCISIITUH.
Pemates Onostornueckue 3amadn Ha
onpenenenue aHTukoaoHoB TPHK,
IIOCJIEI0BATEIILHOCTH AMUHOKHCIIOT B
MOJIeKyJe OelKa, MPUMEHSSt 3HaHUS O
peakIUsaX MATPUYHOTO CUHTE3a, TEHETUYECKOM
KOJI€, IPUHIIUIIE KOMIUIEMEHTAPHOCTH

7.3

MexaHu3Mbl SKCIIPECCHU
TE€HOB

Cospemennvie npedcmasieHus: o
cmpoenuu cenog. Opranuzanus resoma y
MPOKAPUOT U 3YKapUoT. Perynsauuns
AKTUBHOCTH I'€HOB 'y ITPOKAPHOT.
I'umoTe3a onepona (. XKakoo, XK.
Mamo).

Monexynapnvie mexanusmvl SKCNPEeCcCcUu 2eH08 y
aykapuom. Ponb xpomamuna 6 pe2ynayuu
pabomwi 2erog. Perymsiysi 0OMEHHBIX
MIPOLIECCOB B KJIETKE.

Kiterounslii romeocras. Jlemoncrpauuu
Tabnuie! u cxembl: «buocunTes 6enkay,
«['emeTnueckuii Kog»

PackpsiBaTh conep:kaHue TEPMUHOB U ITOHSATUM:
OIEepaTop, ONEPOH, CTPYKTYPHBIE I'€HbI, IPOMOTOP,
pempeccop.

OnuceIBaTh CTPYKTYPY F'€HOMA IIPOKAPHOT;
XapaKTepu30BaTh padoTy HHAYIHOEIBHOTO U
penpeccudesbHOTO ONepoHa.

Bb11ensTh CTPYKTYpPHYIO U PETYJIATOPHBIE YaCTU
reHa 3ykapuoT. CpaBHUBATH MPOLECCHI
AKCIIPECCUM F€HOB Y MPOKAPUOT U 3YKApHOT.
XapakTepu3oBaTh THnoTe3y onepoHa (. XKakoo,
K. Mano).

OnuceiBaTh MEXaHU3M MoJJIepKaHUS
KJIETOYHOTO TOMEOCTa3a




7.4 | OCHOBBI BUPYCOJIOTHH. 3 Bupycsl — HeKieTouHbIe POPMBI )KU3HU U PackpeiBaTh copepKaHie TEPMUHOB U TOHSATHI:
Nudopmanmonnas obOnuratHeie napa3uTsl. CTpoeHUE MPOCTHIX U BUPYC, BUPHOH, CEpAIIEBUHA, KallCH]I, 00paTHas
ouosorus CJIO’KHBIX BUPYCOB, PETPOBUPYCOB, TPaHCKPHUIILIKS, PETPOBUPYCHI, OakTeprodar,

6axtepuodaros. JKusnennwiil yuxn JJHK- BUpYC UMMYyHOAeduimuTa yenoseka (BUY),

cooeparcawux eupycos, PHK-codepacawjux MIPUPOTHO-0YATrOBbIE MH(EKITHH.

gupycos, bakmepuoghazos. Obpamnas XapaKkTepHu30BaTh BUPYChI, PETPOBUPYCHI U

MPAHCKpUnYus, pesepmasd, UHmezpasd. OaxTeprodaru Kak BHyTPUKJIETOUHBIX [1apa3uTOB

BupycHsle 3a060eBaHus Yel0BeKa, )KUBOTHBIX, IIPOKAPUOT U DYKAPHUOT.

pacrenuii. CITMJ], COVID-19, counansubie u W3marath THIIOTE3HI SBOIIOIHOHHOTO

MEAMLMHCKHUE NPo0sieMbl. buoungopmamuxa: IIPOUCXOXKIEHNS BUPYCOB.

uHmezpayus u aHaIu3 OOILUUX MACCUBO8 OmnuceiBaTh MEXaHNU3M B3aUMOJIEHCTBUS BUpYCa U

(«bigdatay») cmpykmypHvix buono2U4ecKux KJIETKU, HTHPEKIIMOHHBII BUPYCHBIN MIPOIECC.

oanuvix. Hanomexnonoeuu 6 buonoauu u XapakTepru30BaTh MEXaHU3Mbl BEPTUKAIBHON U

meouyune. IIpoepammupyemvle pyuxyuu 6eikos. | TOPU3OHTAIBHON Mepeaun BUPYCOB; 3a001eBaHUs

Cnocobubl docmasku iekapcma. KUBOTHBIX U pacTEHU, BbI3bIBAEMBIE BUPYCAMHU.

JdemMoHcTpanun HaspiBaTh BUpyCHBIE 3200JI€BaHMA,

Hoptper: . Y. UBanoBckumii. TaOIMITbI U CXEMBI: | BCTPEYAIOIIMECS Y YSJIOBEKA: TPHIII, KJICIEBOK

«'enernueckuii kon», «Bupyco», sauedanur, renatur, COVID-19, CITU/L.

«baxTepuodarmuy. CobmroiaTh npaBuia MOBEACHUS B

IIpakTuyeckas pabora OKpY>Karolle NpUPOJHOM cpeae, Mep

«Co31anue MoJIesi BUPYCay NpOo(UIAKTUKY PACTIPOCTPAHEHUSI BUPYCHBIX
3a0osieBanuii (B ToMm uncie BUY-undexiun)

Htoro yacos no teme 9
8 TeMa «’Kn3HeHHBIH UK KJIETKN»
8.1 | ’Ku3HeHHBIN UK KIETKU 1 KneTouHslit UK, €ro NEePHObI U PEryIIsIIus. PackpeiBaTh copepxaHie TEPMUHOB U TIOHSATHH:

Hutepdaza u muto3. OCOOEHHOCTH POIIECCOB,
MpoTEeKarIuX B nHTEpdasze.

TToxroroBka KIIE€TKH K JEJICHHUIO.
[IpecunreTnueckui

(MOCTMUTOTUYECKUI), CHHTETUUECKUN U
MOCTCUHTETHYECKHH (IPEeMUTOTHYECKUI )
MepHObl UHTEP(PA3BL.

JlemoHCcTpanumn

Tabauiel U cxeMbl: «KU3HEHHBIA [IUKIT KIETKHY,
«Mwurto3»

KJICTOYHBIN IIUKII, HHTEepda3a. [lepeuncnsaTs
[IEPUOBI ’KU3HEHHOI'O LIUKJIA KIIETKU U
XapaKTEepU30BaTh MIPOTEKAOIINE B HUX IIPOLIECCHI




8.2

Marpuusnsiii cunates JJHK.
XpOMOCOMBI

Martpuussii cunte3 JJHK —

perunkauus. [Ipunnune! pernmukarnuun JJHK:
KOMIUIEMEHTAPHOCTh, OJYKOHCEPBAaTUBHBIN
CUHTE3, aHTUIIAPAJIIEIbHOCTh. MexaHu3m
peruukaruu JJHK. Xpomocomel. Ctpoenue
xpomocoMm. Tenomepsl U Tenomepasa.
XPpOMOCOMHBII1 HA0OP KIETKU — KApUOTHIIL.
JIMTUIIONIHBIN U TaTUIOUAHBIN HA0OPBI XPOMOCOM.
I'omonornuneie xpomocomsl. [1onoBbie
XpPOMOCOMBI. /leMOHCTpalun

Tabuuibl U cxembl: «KU3HEHHBIN LIUKIT KJIETKHY,
«Ctpoenue xpomocomy, «Permukarus JJTHK».
OobOopynoBanue: CBETOBOM MHKPOCKOIT,
MUKponpenaparbl: «MHUTO3 B KJeTKax KOpelIka
nyka». JlabopaTtopHasi padora

«3yueHne XxpoMOCOM Ha FOTOBBIX
MHUKpOMpenapaTax»

PackpsiBaTh conep:kaHue TEPMUHOB U ITOHSATUN:
peruukanus (peayriuKanms),
KOMIUIEMEHTAPHOCTh, AHTUIAPAIIIETIBHOCTb,
JHK-nonumepasa, Tenomepa, peruimKalioHHas
BUJIKA, XPOMOCOMA, XpPOMOCOMHBIN Habop,
HYKJICOCOMBI, CECTPUHCKUE XPOMATHU/IbI,
LIEHTPOMEPA, KAPUOTHII, TATUIOUIHBIA U
TUIIOUHBIN HAOOp XPOMOCOM, TOMOJIOIMYHbIE
XPOMOCOMBI, ITOJIOBBIE XPOMOCOMBI.
XapakTepu30BaTh CTPOCHUE XPOMOCOM,
KApUOTHIIOB OPTaHU3MOB.

Ilepeuncnsars npuHumns! perukanuu JJHK u
NaBaTh UM COAEPKATEIbHYIO XapAKTCPUCTHUKY.
OnuceiBath Mexanu3Mm perukanuu JJHK.
Cxemarndecku n300paxkaTb CTPOCHUE
MeTadazHoi XpoMocoMbI. Pa3nudaTh XpoMOCOMBI
Ha MUKpoIIpenaparax U MUKpogpororpadusax

8.3

Jlenenve KIETKU — MUTO3

Henenne knetkun — muto3. Cragum MHTO3a U
MPOUCXOASAUINE B HUX Mpolecchl. TUIbl MUTO3a.
Kapuokunes wu 1urTokuHe3. buonorundeckoe
3Ha4YEHHE MUTO3a.

JdeMoHcTpanuun

Tabmuiet u cxembl: « X KU3HEHHBIN LUK KIETKN,
«Ctpoenue xpomocomy, «Permukarms JTHK»,
«MuTO3».

Oo6opynoBaHme: CBETOBOM MUKPOCKOTT;
MHUKpoIpenapaThl: «MUTO3 B KIIETKaX KOpelIKa
nykay. JlabopaTtopnas padora «HaGmonenue
MHUTO32 B KJIETKaX KOHYMKA KOpEIlKa JIyKa (Ha
TOTOBBIX MUKpOIIpenapaTax)»

PackpsiBaTh conep:kaHre TEPMUHOB U ITOHATUI:
MUTO3, podasa, metadasa, anadasa, Tenodasa,
KapHOKWHE3, [INTOKMHE3, BEPETEHO JCIICHUS,
MeTadaszHas IIacTUHKA, O0pOo3/a JeIeHUs..
[lepeuncnsiTb  MOCIIEIOBATEIFHOCTh  CTAJHUN
MHUTO3a U OIHKCBHIBATh MPOUCXOJAIIME HAa HUX
MIPOIIECCHI. CpaBHUBaTH 0COOEHHOCTH
NPOTEKaHUs MHTO3a B  PACTUTEIbHBIX U
’KMBOTHBIX KJIETKAX.

OOBACHATH OMOTOrMYECKHI CMBICIT MUTO3A.
Paznuuate  cTazmm  MuTO3a Ha
MHUKponpenaparax 1 MUKpodoTorpapusix




8.4 | Perynsuus »XH3HEHHOTO 1 Perynsius MUTOTHYECKOTO IUKJIA KIICTKH. PackpeiBaTh  coiep)kaHWE ~ TEPMUHOB |
UK [IporpamMmmupyemMas kietoyHasi THOEIb — aloNTo3. | MOHSATHI: amornTo3, nponudepanus,
KJIETOK Kiterounoe siipo, XxpoMocombl, pyHKIHOHANBHAS | nuddepeHimpoBka.

reHoMuKa. Mexanuzmul nporugepayuu, XapakTepus3oBaThb PETYIALHIO
oughgepenyuposxu, cmapenus u cubenu Kiemox. MUTOTHYECKOTO IHKIA KIEeTKH. OOBICHSITH
«L{ugpposas knemxa» — buoungopmamuyeckue OMOJIOTUYECKHIA CMBICTT
Mooenu YYHKYUOHUPOBAHUS KILeMKU. 3aMporpaMMHUPOBAHHON KJICTOYHOW THOCITH
JeMoHcTpanun — afnomnTo3a.
Tabnwuipl u cxembl: «KU3HEHHBINA UK KIETKH», | YCTaHABIWBATh B3aUMOCBS3b MEXKIY TOMEOCTa30M
«Ctpoenne xpomocomy, «Pemnukanmst JJHK», KJIETOK M UX THOEIBIO
«Muto3»

Hroro vacoB o teme 6

9

Tema « CTPOEHUE U ®YHKIIUU OPTAHU3MOB»

9.1

OpraHI/IBM KakK €AMHOC
IIEJI0€

1

Buonornueckoe pazHooOpazue opraHu3MOB.
OAHOKIIETOYHBIE, KOJIOHUAJIBHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHUS U )KU3HEIACATETHHOCTH
OJIHOKJIETOYHBIX OpraHu3MoB. bakrepuu, apxen,
OJIHOKJIETOYHbIE TPUOBI, OHOKIIETOYHBIE
BOJIOPOCIIH, ApyTrrue NpoTUCTHI. KoloHnanbHble
opranu3mbl. B3anmMocBs3b yactei
MHOT'OKJIETOYHOI'O OpraHu3ma. TKaHH, OpraHbl U
cucreMbl oprasoB. OpraHu3M Kak €IMHOE 1IEJI0€.
I'omeocras.

JdemoHcTpanuu

Tabauub! u cxeMbl: «OJHOKIETOUHBIE
BOJOPOCIN», K MHOTOKJIETOYHBIE BOJOPOCIN,
«baxrepun», «IIpocreimme», «Opransl
LIBETKOBBIX pacTeHMI», «CHUCTEMBI OPraHOB
MI03BOHOYHBIX JKUBOTHBIX», «BHYTpeHHEE
CTPOEHHE HACEKOMBIX». O00pya0BaHMe:
CBETOBOW MHMKPOCKOII; MUKPOIIpENapaThl
OJIHOKJIETOYHBIX OPraHU3MOB; JKUBbBIE IK3EMILISPBI
KOMHATHBIX PAaCTeHMIt; repdapuu pacTeHU
pa3HbIX OTJEJIOB; BIAKHbBIE IPENapaThl )KUBOTHBIX

PackpsiBaTh conepkaHre TEPMUHOB U ITOHATUN:
OpraHu3M, OpraH, OpraHesulbl, CUCTEMA OPIaHOB,
anmapar, (yHKIMOHAJIbHAs CUCTEMA, TOMEOCTA3.
[lepeuucnsaTs cTpyKTYpHO(DYHKIIMOHATIBHBIE YACTH
OJIHOKJIETOYHBIX, KOJIOHUAJIbHBIX,
MHOT'OKJIETOYHBIX 1 MHOTOTKaHEBBIX OPIraHU3MOB.
XapakTepu3oBaTh OCOOCHHOCTH CTPOEHHUS H
KU3HEIEATEIBHOCTH OJTHOKJIETOYHBIX
OpPraHU3MOB, KOJIOHHAJIBHBIX, MHOTOKJIETOUHBIX U
MHOI'OTKaHEBBIX  OPraHU3MOB. CpaBHuBaTh
MEXIy COOOH OJHOKJIETOYHBIE, KOJIOHHAIbHBIE,
MHOT'OKJIETOYHBIE U MHOI'OTKaHEBLIE OPraHU3MBbI




9.2

9.3

Tkanu pacteHuit

TkaHnu >KUBOTHBIX U
qeJI0OBEKA

Txanu pacTeHnid. TUIBI paCTUTEIBHBIX TKAHEH:
oOpa3oBaTelibHas, TOKPOBHAs, TPOBOIAIIA,
OCHOBHas, Mexannueckast. OcoOeHHOCTH
CTpoeHUs, PyHKIUN U paCTONOKEHUs TKaHEH B
OpraHax pacTeHHM.

JemMoncTpanuu TaOuIbl U CXEMBbI:

«Tkanu pactenuit», «Opranbl IBETKOBBIX
pactenuii», «kKopHeBbie cucteMbly, «CTpoeHHe
cte0st», «CTpoeHHEe TUCTOBOM IIIACTUHKI.
Oo0opynoBaHme: KUBbIE SK3EMILISIPbl KOMHATHBIX
pacTeHuii; CBETOBOM MUKPOCKOIT;
MHUKpOIIpenapaTsl TKaHEH.

JlaGopaTopnasi padora

«M3ydeHne TKaHEN pacTCHUIN»

TkaHU KUBOTHBIX U YEJIOBEKA. THUIIBI )KUBOTHBIX
TKaHEH: SMUTENNAIbHAS, COEAUHUTEIIbHAS,
MbIIeyHasi, HepBHasi. OCOOCHHOCTH CTPOCHUS,
(GYHKIMI 1 pacioioKeHUs! TKaHEH B OpraHax
YKUBOTHBIX U 4esioBeka. JlemoHcTpanuu
Tabnune! u cxembl: «TkaHU )KUBOTHBIX», «CKeNeT
yesnoBekay, «IlumeBapuTenbpHas cucteMay,
«KpoBeHocHas cucteman,

«/IpIxaTenpHas cucremay, « HepBHas cucremay,
«Koxa», «MpbllieyHas cucteMa.
Oo6opynoBanmue: CBETOBOM
MHUKpOIpenapaThl TKaHEe.
JlabopaTopHas padora
«M3yueHne TkaHe )KMBOTHBIX)

MHUKPOCKOIT;

PackpeiBath coniep:kaHre TEPMUHOB U MOHSITUI:
TKaHb, SMUIEPMHUC, TPoOKa, KOpKa, J1yo,
JIpeBECHHA, APEBECUHHBIE BOJIOKHA, JIYOSIHbIE
BOJIOKHA, COCY/Ibl, KAMEHHUCTBIE KIIETKH.
XapaKkTepHu30BaTh TUIIbI PACTUTEIBHBIX TKAHEH:
oOpa3oBaTelibHasl, TOKPOBHAs, IPOBOIAILIAS,
OCHOBHasl, MEXaHUYECKAsT; IEPEUUCIIAT
0COOEHHOCTH UX CTPOEHUS U BBIIOJIHSIEMbIE

byHKIIUN

PackpsiBaTh conep:kaHue TEPMUHOB U ITOHATUM:
SIUTENINH, CEKPET, MBILICYHBIE BOJIOKHA, HEHPOH,
HEHUpOTJIus.

XapaKTepHu30BaTh TKAHN KUBOTHBIX U YEJIOBEKA!
SNUTEINANIbHAS, COCIUHNUTEIIbHAS, MBIILICUHAs,
HEpBHAs; IEPEUUCIIATh OCOOEHHOCTH UX CTPOCHUS
U BBINIOJIHAEMbIE (PYHKIIUH




9.4

Oprassl. Cuctemsl
OpraHoB

Opranbl. BeretaTuBHbBIE U TEHEPATUBHBIC OPTaHbI
pacteHuid. Oprasbl U CUCTEMBI OPTaHOB
YKUBOTHBIX U 4esioBeka. DyHKIMKM OpraHoB U
CHUCTEM OpPTaHOB.

JdeMoHcTpanun

Tabnuiet u cxembl: «OpraHbl IBETKOBBIX
pacrtenuii», «kKopuebie cucteMbly, «CTpoeHHE
cTeOsy,

«CTpoeHHe TUCTOBOM TIIACTUHKIY,

«CKeJeT 4enoBeKay,

«IInmeBapuTesbHAsE CUCTEMAY,

«KpoBeHocHas cuctemMa,

«/IprxarenpHas cucremay,

«BpraenurenpHas cucremay, «HepBHas cucremay,
«OHII0KpuHHAsA cucTteMa». Q0opyaoBaHue:
YKUBBIE K3EMIUISIPbl KOMHATHBIX PACTEHUI;
repOapuu pacTeHUN pa3HBIX OTAENIOB; CKEIEThI
MMO3BOHOYHBIX; KOJUICKIIMU OECIIO3BOHOYHBIX
YKUBOTHBIX; BJIJKHBIE MPENAPATHI )KUBOTHBIX,
CKEJIET YEJIOBEKA.

JlaGopaTtopnas padora «/3yyeHue opraHon
LIBETKOBOT'O PACTCHUSI

PackpsIBaTh conep:kaHre TEPMUHOB U TOHATUI:
OpraH, KOpeHb, HOOET, IIBETOK, IJI0, CeMs,
I0JIOBBIE KEJIE3bl, I0JIOBBIE MPOTOKH,
KOIYJIITUBHBIE OpraHbl, CACTEMbI OPTaHOB.
XapakTepHu30BaTh BEr€TaTUBHbIE U T€HEPATUBHBIE
opraHsl paCT€HUH, COMaTUYECKHUE U
PEryIATOPHbIE OPraHbl )KUBOTHBIX; IEPEUUCTISATH
0COOEHHOCTHU MX CTPOEHUSI U BBINIOJIHSIEMbIE
GyHKIMY. Y CcTaHaBIMBATh B3aUMOCBSI3U MEXKIY
CTPOEHHUEM OpraHoB U UX pyHKuusMu. Paznuyate
BU/IbI TKAHEH, OPTaHbl U CUCTEMBI OPraHOB, B TOM
quCcJIe YEJI0OBEKA, HA MUKPOIIpEnapaTax, BIaXHbIX
npenaparax, repoapusx u MEKpodoTorpadusx,
TabIUIaX, MOJICISIX U MYJISDKAX




9.5

Onopa TCJIa OpraHUu3MOB

Omnopa Tena opranu3moB. Kapkac pacTeHui.
CkeneTbl OJHOKJIETOYHBIX M MHOTI'OKJIETOYHBIX
JKMBOTHBIX.

HapyxHbIil 1 BHYTPEHHHI CKETIET.

CrpoeHue U TUIBI COeAMHEHUST KOCTEH.
JdemMoHcTpanumn

Tabauiet u cxembl: «CtpoeHue ctedisy», «CTpoeHue
JINCTOBOM MIACTHHKHY, «CKeJIeT YeJIoBeKay.
Oo6opynoBaHme: CKeJleThl IO3BOHOUHBIX; BIIa’KHbIE
npenapaThl )KUBOTHBIX; CKEJIET YEJIOBEKa; PAKOBHUHBI
MOJIJIFOCKOB; KOJJICKIIUH HACEKOMBIX, HTTIOKOKHX

PackpriBaTh conep:kaHre TEpPMUHOB U MOHSATUM:
OTIOPHBIE CUCTEMBI, 000JI0YKU KIETKH, PUOPUILIBL,
KapKac, Hapy>KHBIH CcKelleT (XUTHHOBBIN TTOKPOB),
TUJIPOCTATUYECKUIN CKEJIET, BHYTPEHHUM CKEJIET,
KOCTHU (JJIMHHBIE, KOPOTKHE, INIOCKUE), COCTUHEHUS
KOCTEH, HETTOABUKHBIC (IIIBBI), TTOJIYIIOIBHUKHBIC,
MOABUKHBIE (CYCTaBBI), OT/IEIIbI CKEJIETa
MTO3BOHOYHBIX )KMBOTHBIX: YEPEII, OCEBOM CKEJIET
(MO3BOHOYHUK, Tpy/HAs KJIETKa, XOp/a), mosica
KOHEYHOCTEH, CBOOOJHbIE KOHEYHOCTH.

OnuceiBaTh HApYKHBIA U BHYTPEHHUN CKEJIETHI
KUBOTHBIX, CTPOCHUE U TUIIbI COEIUHEHUS KOCTEM.
YcTaHaBiIMBaTh B3aMMOCBSA3U MEXKY CTPOSHUEM
OTIOPHBIX CUCTEM M UX (PYHKIHUSIMH B OpTaHU3ME.
CpaBHMBaTh CTPOEHHE OMIOPHBIX CUCTEM PACTEHUU U
KUBOTHBIX

9.6

I[BI/I)KGHI/IG OpTraHnu3MOB

JIBrm>keHue opranu3moB. JIBrkeHue
OJIHOKJIETOYHBIX OPTraHU3MOB: aMEOOHUTHOE,
KT'YTUKOBOE, peCHUYHOE. J|BrkeHue
MHOTOKJIETOYHBIX PACTEHUI: TPONIU3MbI U HACTHH.
JIBr>KeHHME MHOTOKJIETOYHBIX JKUBOTHBIX U
YeJI0BEKa: MBIIIeUHas cuctema. Peduiexc.
CkelneTHbIE MBIIIIBI U UX paboTa.
JdemMoHcTpauuu

Tabauiel u cxembl: «OAHOKIETOYHBIE BOAOPOCTNY,
«IIpocreimmey,

«CTpoeHne MBI, «MBbIIIeYHAs] CUCTEMAY»

PackpeiBaTh conep)kaHuE TEPMHUHOB W TOHSITHIA:
JBUKEHHE, JBUTATENIbHBIE OPTraHEIbl, JBUKECHHE
MPOCTEHIINX (amEbomaHoe, KT'YTHKOBOE,
PECHUYHOE), JBUXEHHE pACTEHUH (TpPOINU3MBI,
HACTHUH), MBIIIEYHBIE CUCTEMbI (COKpATUTEIbHBIC
BOJIOKOHIIA, KOKHO-MYCKYJIbHBIN MEIOK,
CKeJIeTHasi MYCKyJaTypa), CKeJIeTHas MbIIIa
(MBIIIIEYHOE BOJOKHO, MHUOGUOPWILIIA), BBICIIHE

JIBUTaTeJIbHBIC LEHTPBHIL, pabora MBIIIII]
(nBuTaTeNbHAS, comMaTHU4ecKas), MBITIIEYHOE
YTOMJICHUE.

XapakTepu30BaTh BUJbI ABUKECHUS OJHOKIECTOUHBIX U
MHOT'OKJIETOYHBIX OPTraHU3MOB.

OnuceiBaTh CKEJIETHBIE MBIIIIIBI U UX padoTYy.
VYcTaHaBIMBaTh B3aUMOCBSI3b MEKY CTPOCHUEM
OIIOPHBIX CUCTEM U JIBUYKEHUSIMU OPTaHU3MOB




9.7

[Intanue oprann3zMoB

[lutanme opranusmoB. llormomienue BoOABI,
VIIEKHUCIIOr0 Ta3a W MHUHEPAIbHBIX BEIIECTB
pacTeHUsIMH.

IIuTanne JKUBOTHBIX.

PackpsiBaTh conep:kaHue TEPMUHOB U ITOHATUN:
[IUTaHKe, MUIIEBAPEHNE, TUILEBAPUTEIbHBIE BaKYOJIH,
KMILIEYHas M0JIOCTh, MUIIeBapUTEIbHAS TPYOKa,
MUIIEBAPUTENBHBIN TPAKT, MUILEBAPUTEIbHBIC
JKeJe3bl, MUIIEBAPUTEIbHBIE COKH.

XapakTepu30BaTh NUTAHUE KUBOTHBIX;
BHYTPUIIOJIOCTHOE U BHYTPUKJIIETOYHOE MTUIIEBAPEHUE.
PaznuuaTh Ha H300pakeHUAX (CXxeMax, Tabnuuax,
MYyJIsIKax) OTJENbl MUILEBAPUTEILHOTO TPAaKTa U
MULIEBAPUTEIBHYIO CUCTEMY YETIOBEKA.
VYcTanaBIMBaTh B3aMMOCBA3U MEXKIY CTPOCHUEM
OpraHOB IUIICBAPEHUS

9.8

JIpIxaHue Opranu3MoB

JlpIXxaHue opraHu3mMoB. J[pIXaHUE paCTEHUN.
Jpixanue »uBOTHBIX. Juddy3us ra3os uepes
MIOBEPXHOCTD KJIETKU. KokHOE bIXaHue.
JlpixaTenpHass ~ MOBEpXHOCTh.  JKabepHoe H
n€royHoe  JpIxaHue. JlpIXaHuWe I03BOHOYHBIX
YKUBOTHBIX u YeJ0BeKa. DBOJIIOIUOHHOE
YCIO)KHEHUE CTPOEHHUs JIETKMX I103BOHOYHBIX
YKUBOTHBIX.

JpixatenbHas cucrema YyeJIoBeKa.
Buyrtpunonoctaoe u BHYTPHUKJIETOYHOE
nuuieBapenue. [lutanue mo3BOHOUHBIX KMBOTHBIX.
OTtaensl NUIIEBAPUTEIBHOTO TPAKTA.
[InmeBapuTenbHbIE KEIE3bI.

[InmeBapuTenbHas CHCTEMA YEIOBEKA.
Jemoncrpamun Ta0auims! u

cxeMbl: «KHIIeUYHOIOIOCTHBIE,
«[IumeBapurenpHas cucreMa», «Cxema nUTaHus
pacTeHumn».

OO6opyaoBaHme: )KUBbIE SK3EMIUISIPbl KOMHATHBIX
pacTeHuii; 000pyI0BaHKE IS IEMOHCTPALIUH
MTOYBEHHOT'O ¥ BO3YIIHOTO MUTAHUS PACTEHUH,
paciieruieHus Kpaxmaia 1 OeJIKoB o[ JeiicTBUeM
(hepmenTOB MeXaHN3M BEHTUIISIIUH JIETKUX Y MITHULL
1 MJIEKOTIUTAOIMX. Perysius npxasus.

MIO3BOHOYHBIX KUBOTHBIX.
Paznuuate Ha w300pakeHUsX (cxemax, TaOIuIax,
MYJISDKaX) AbIXaTeIbHYI0 CUCTEMY YeIOBEKa.
OnuchIBaTh MEXaHU3M BEHTWIISIIIAM JIETKUX Y TITHIL U
MJIEKOITUTAIONINX. Y CTAHABIUBATh B3aUMOCBSI3U
MEX]y CTPOCHHUEM OPTaHOB JBIXaHUS M UX
(GyHKIMSMU B OpraHU3Me




JlprxaTenbHbIe 00bEMBI.

JdemoHcTpaunu

Tabnuiibl U cxembl: «JlpIxaTenbHAs CUCTEMAY.
O0opynoBanue: 000pyJ0BaHUE IS
JIEMOHCTpPAIMH ONBITOB 10 U3MEPEHUIO JKU3HEHHOM
E€MKOCTH JIETKUX, MEXaHN3Ma JbIXaTEeJIbHBIX
JIBIKEHHUH

9.9

Tpancnopt BelecTs
OpraHu3MOB

y

TpaHcropT BelecTB y OpraHu3MOB.
TpaHCIOPTHBIE CUCTEMBI PACTCHUH.

TpaHcnopT BeleCTB y JKUBOTHBIX.

KposenocHas cucrema u e€ opransl. KpoBeHocHas
CUCTEMa IM03BOHOUYHBIX )KUBOTHBIX U YEJIOBEKA.
Cepaue, KpOBEHOCHBIE COCYIbI U KpOBb. Kpyru
KpPOBOOOpAIIeHHs. DBOIIOUUOHHBIC YCIOKHEHUS
CTPOEHHUSI KPOBEHOCHOW CUCTEMBI TO3BOHOUYHBIX
KUBOTHBIX. PaGoTa cep/iiia u e€ perymsius.
JdemoHcTpauuu

Tabauie! u cxembl: «OpraHbl IBETKOBBIX
pacteHuit», «KopHeBble cuctemMbl», «CTpoeHHE
cTebs», «CTpoeHHe JTUCTOBOM MIIACTUHKNY,
«KposeHnocHas cuctemay, «KpoBeHOCHBIE CUCTEMBI
[T03BOHOYHBIX KHUBOTHBIX»

PackpsiBaTh conep:kaHue TEPMUHOB U ITOHSATUN:
TPAHCIOPT BEILECTB, TPAHCTIOPT Y pacTEHUIH,
KPOBEHOCHAsl CUCTEMa KUBOTHBIX, KPOBb, TIJIa3Ma,
(bopMeHHBIE TEeMEHTHI, KPOBOOOpaIlEHUE, KPYTU
KpOBOOOpAIIEHUsI, CEPIICUHBIN UK,
nuMpoobpamenue, mumda, TUMEPaATHIECKUE COCY/IBI,
muMQaTUYecKue y3Jbl, BHYTPEHHSS cpea
opranmusma.

XapaKTepHu30BaTh TPAHCIIOPT BEIIECTB y PACTEHUH U
0€CTO3BOHOYHBIX )KMUBOTHBIX.

OnuchIBaTh KPOBEHOCHYIO CUCTEMY KUBOTHBIX H
yenoBeka. Paznuyare Ha n300pakeHUsAX (cxemax,
TaOJIUIaX, MYJISKax ) KDOBEHOCHYIO H
TuM(aTHIECKYIO CUCTEMY YellOBeKa. Y CTaHABIIUBATh
B3aMMOCBSI3U MEXIly CTPOCHHEM OPTraHOB
KpPOBOOOpAIeHUs U UX QYHKIMSIMH B OpraHu3Me




9.10

Boinenenue y
OpPraHu3MoOB

Brinenenue y opranu3moB. Beienenue y pacTeHui.

Beigenenue y xkuBoTHbIX. COKpaTUTEIbHBIE
Bakyoiu. Opransl BelieneHus. OunbTpanus,
CeKpelus 1 00paTHOE BCaChIBaHHE KaK MEXaHU3MBbI
paboThI OpraHoOB BbIeNIeHUs. CBsI3b MOJOCTH Tela C
KPOBEHOCHOM U BBIJIETUTEIBHON CHCTEMAaMM.
Boienenue y mo3BOHOYHBIX KUBOTHBIX U
yenoBeka. [louku. Ctpoenne n GyHKIIMOHUPOBAHKE
HeppoHa. OOpa3zoBaHNE MOYH y YETIOBEKA.
JdemMoHcTpanumn

Tabauiel U cxeMbl: «BbIIeTUTEebHAS CUCTEMAY

PackpbiBaTh copepxkaHie TEPMUHOB U TIOHATHM:
BBIJICIICHUE, TYTTAIHs, TUCTOIA]], COKPATHUTEIbHBIC
BaKyOIIH, I3BUTHIC KAHAIBIIBI, 3BE3JUATHIC KICTKH,
BBIJICITUTEIIBHBIC TPYOOUKH, MAJIBITUTUEBBI COCY/IBI,
MOYKH, MOYETOYHUK, MOUYEBOM Iy3bIph, HE(DPOH,
MoYa.

XapakTepHu30BaTh MPOLIECC BHIICTCHHS Y PACTEHUN U
YKUBOTHBIX.

Paznmuyate Ha w300pakeHUsAX (CXemax, TabiuIax,
MYJISDKax) BBIICIUTEIBHYIO CHCTEMY YeJIOBEKa.
OnuceiBaTh MEXaHU3M

dbyHKIMOHUpOBaHUS He(poHa; TIporecc 0Opa3oBaHUs
MOYH. Y CTaHABIUBATH B3AUMOCBSI3H MEXTY
CTPOCHHEM OPTaHOB BBIJCICHUS U UX PYHKIUAMU B
OpraHmu3Me




9.11

3amuTa y OpraHu3MoB

3ammTa |y  OpPraHM3MoOB.  3amuTa y
OJIHOKJIETOYHBIX OpraHH3MOB. Cnopsl
OaKTepHii U UCTHI TPOCTEHIIINX.

3ammTa y MHOTOKJIETOUYHBIX PACTEHUM.
Kyrukyna. Cpencrsa nacCuBHOM 1
XUMUYECKOM 3a1uThl. DUTOHIMABL. 3aIIUTa Y
MHOTOKJIETOYHBIX KHUBOTHBIX. [IOKpOBBI U1 UX
MPOU3BOAHBIC. 3aIIUTa OPraHU3Ma OT
Oone3Heit. IMMyHHas cucTema 4esioBeka.
Kiierounslii 1 ryMOpanbHbId UIMMYHHUTET.
Bpoxnéunpiii 1 mpuoOpeTEHHBII
cneunpuyeckuii UMMyHHTET. Teopus
KJIOHAJIbHOCENIeKTUBHOTO MMMyHuTeTa (I1.
Opnux, ®.M. bepuer, C. Tonerasa).
BocnanurtensHbele oTBETHI OpraHu3moB. Poib
BPOXKJIEHHOTO HWMMYHUTETA B Ppa3BUTUHU
CUCTEMHBIX 3a00JIeBaHHIA.

JdeMoHcTpanun

Ta6mumpl u cxembr: «Koxay, « IMMyHUTETY,
«CtpoeHnue credns»,

«CTpO€HHE JTUCTOBOM MJIACTUHKI

PackpsiBaTh conep:kaHue TEPMUHOB U TOHATHI:
Karcy’sa, 3HJ10CIopa, LUCTa, KyTHUKYJIA, CPEICTBA
MaCCUBHOW 3alUThI, CPEICTBA XUMUYECKOMN 3aIUTHI,
KOXXHBIE IOKPOBbI, IMMYHUTET, UMMYHHAasI CUCTEMA,
AHTUTCH, aHTUTEJIO.

XapaKTepu30BaTh BUbI 3aIIUTHl Y OJTHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPraHU3MOB.

OnuceiBaTh CTPOEHUE KOXHBIX IOKPOBOB M UX
MIPOU3BOIHBIX.

Paznuyath Ha n300paxeHusx (cxemax, Tabmumnax,
MYJISDKax ) OpraHbl IMMYHHOM CUCTEMBI YeJIOBEKA.
VYcraHaBiuBaTh B3aUMOCBSI3M MEKy CTPOCHUEM
OpPraHOB 3aIUTHI U UX (YHKIUSIMHU B OpraHU3ME

9.12

Paznpaxumocts u
perynanus y
OpraHHU3MOB

Pa3apaxuMocTh 1 peryisnus y OpraHu3MoB.
PazapaxkuMocTh 'y OHOKJIETOYHBIX
opranu3moB. Takcucel. PaznpaxuMocts 1
peryisanus y pactenuii. PoctoBeie BemecTsa u
MX 3HA4YCHUE.

Hepsrast cucreMa u perekropHas peryasnus y
KUBOTHBIX. HepBHas cuctema u €€ oTaenbl.
DBOJIOIMOHHOE YCII0KHEHUE CTPOEHUSI HEPBHOM
CUCTEMBI Y KUBOTHBIX. OTAEINBI TOJTOBHOTO
MO3ra MO3BOHOYHBIX )KHUBOTHBIX. Peduiekc u
pedrnexTopHas ayra. be3ycnoBHbIe U yCIOBHBIE
pedIIeKCHI.

['ymMopasibHast peryasuus U S3HIOKpUHHAsS
CHCTEMa KUBOTHBIX U YelioBeKa. JKenessl
SHIOKPUHHOM CHUCTEMBI U UX TOPMOHBI.

PackpbiBath conepkaHue TEPMUHOB U TOHSATHIA:
Pa3IpaKUMOCTb, PETYISIUS, TAKCUCHI, POCTOBBIE
BellecTBa (AyKCUHBI), HEPBHAS CHCTeMa, pedieKkTopHas
perymsmus, pediekc, pediekTopHas ayra, nepeIHui
MO3T, MPOMEKYTOUYHBIA MO3T, CPEAHUN MO3T, MO3KEYOK,
MIPOJONTOBATRIM MO3T, BETETATHBHASI HEPBHASI CUCTEMA,
ryMopajbHas peryisiius, TOpPMOHbI, SHTOKPHUHHAS
CUCTEMa, TUIOTaaMOTHITO(U3apHas CHCTEMA.
XapakTepu3oBaTh pa3apaskuMoCTb y
OJTHOKJICTOYHBIX OPraHU3MOB U pe]IeKTOpHYIO
PETYIALNIO Y )KUBOTHBIX.

Paznuuath Ha u300paxeHusx (cxemax, Tadaumax,
MyJsiKax) HEPBHYIO CUCTEMY U €€ OT/AEIbL; OTAEIbI
TOJIOBHOT'O MO3Ta MTO3BOHOYHBIX JKUBOTHBIX.
OnuceIBaTh TYMOPATIbHYIO PETYISIIINIO Y )KUBOTHBIX.




JlefictBre rOpMOHOB. B3auMOCBsI3b HEPBHOW U
SHAOKPUHHOW CUCTEM.
['mmoranamorumnodusapHas CuCTEMA.
JdemoHcTpanuu

[Moptper: N. I1. [TaBnos.

Tabnuuel u cxembl: «CTpOeHHE THIPHIY,
«Ctpoenue miaHapun», «BHyTpeHHee cTpoeHue
JI0XKJIEBOTO uepBs», «HepBHas cuctema poio»,
«HepBHas cucrema JIATyIIKN»,

«HepBHas cuctema npecMbIKAOIIUXCS,
«HepBHas cucrema ntuny, «HepBHas cucrtema
MIIeKoNUTamux», «HepBHas cucrema
yelioBeKay, « JHAOKPUHHAS CUCTEMA,
«Pedrexcy.

OobopynoBaHue: MOJICJIM I'OJIOBHOTO MO3Ta
Pa3IMYHBIX KUBOTHBIX

Paznuuath Ha u300paxeHusx (cxemax, TabauIax,
MYJsiKax) SHIOKPUHHYIO CUCTEMY KHUBOTHBIX U
yenoBeka. HaszbIBaTh &ene3bl SHIOKPUHHON CUCTEMBI
YeJI0BeKa U BhIPA0AThIBAEMbIE UMU TOPMOHBI.
OnuceiBaTh  JIEMCTBHE TOPMOHOB. Y CTaHABIMBATH
B3aUMOCBSI3U MEXIY CTPOCHHUEM OpPraHOB HEPBHOU H
SHJOKPUHHOM CHCTEM M MX (YHKIUSIMH B OpTraHU3ME.
XapaKTepu30BaTh 3BOJIIOLIMOHHOE YCI0KHEHUE
CTPOCHHMSI HEPBHOM CUCTEMBI y JKUBOTHBIX

Hroro yacos 1o teme 17
10. | Tema «PASMHOKEHUE U PABBUTUE OPTAHU3MOB»
10.1 DOopMBI pa3MHOKEHUS 1 ®DopMbl pa3MHOKEHUSI OPraHU3MOB: Oecronoe PackpsIBaTh conepkaHre TEPMUHOB U ITOHSATUI:
OpraHu3MOB (BKJIIOUAs BET€TaTUBHOE) U 10JIOBOE. BHibI pa3MHOKEHHE, IPOCTOE JIEJIEHUE, IOYKOBAHUE,

0ECIoJIOro Pa3MHOXKEHUS: TTOYKOBAHUE,
criopymsiiusi, pparMeHTAIVsI, KIOHUPOBAHHE.
JdeMoHcTpanumn

Tabnuiel 1 cxeMsl: «BereratuBHoOE
pasMHOXeHHey, « TUurbl 6ecrosoro
pa3sMHOXeHHUs», «Pa3sMHO)KEeHNE
XJIAMHIOMOHAEI», «Pa3sMHOKEeHIE 3BIIICHEIY,
«Pa3MHOXKEHUE TUIPBI

CTIIOPYJISIINS, BETETATHBHOE Pa3MHOXKCHHE,
(parMeHTays, KIOHUPOBAHUE, TAMETHI, CIIEPMATO30H]T
(cmepmuii), SMIEKIETKA, 3UT0Ta, KOHBIOTAITHS.
[TepeuncnsiTb 0cOOEHHOCTH OECIOIOT0 U OJIOBOTO
Pa3MHOXCHHUSI OPTaHU3MOB. XapaKTEePH30BaTh
CYITHOCTH U ()OPMBI OECTIONIOTO PA3MHOKCHHUS
OpPraHU3MOB; OMOJIOTHUECKOE 3HAYCHUE OECTI0I0ro
pa3MHOXeHus1. Paznuyars ciopy Kak
CHCIMATM3UPOBAHHYIO KIIETKY, TIPEAHA3HAYCHHYIO JIJISI
0ecIooro pa3sMHOXKEHUS, U CTIOPBI OaKTepHil.
OOBSACHATH MPEUMYIIECTBA TIOJIOBOTO PA3MHOXKCHHUS
Ha/1 OecrosbiM. PackpbIBaTh posib KJIIOHUPOBAHUS B
CEJICKIIUU M CEJIbCKOM XO3SIHICTBE




10.2

10.3

[TonoBoe pa3zMHOKEHHE.
Meito3

["ameTtoreunes.
OO6pa3oBaHue 1 pa3BUTHE
IIOJIOBBIX KJIICTOK

[TonoBoe pazmuoxenue. [TonoBbie KIETKH,
niu raMmeTsl. Meros. Ctaguu Menosa.
IloBeneHne XpoMOCOM B MEHO3€.
Kpoccunrosep. buonornueckuii cmpici
Me€i103a U MOJ0BOTO Mpouecca. Meno3 u ero
MECTO B KM3HEHHOM LIUKJIE OPTaHU3MOB.
JdeMoHcTpanun

Ta0auubl U cXeMbl: «Melio3»,
«XpOMOCOMBD»

[Ipen3aponpiieBoe pa3BuTHe. I'ameToreHes y
#UBOTHBIX. [To10BBIE XKene3pl. OOpa3zoBaHue U
pa3BUTHE NIOJIOBBIX KJIeTOK. CriepMaTorenes u
ooreHe3. CTpoeHHe MOIOBBIX KIIETOK.
OmutonoTBOpEHNE U 3MOPHOHAIBHOE PA3BUTHE
AKHUBOTHBIX. CITIOCOOBI OIIOIOTBOPEHUS:
HapyKHOe, BHyTpeHHee. [lapTreHorenes.
JdemoHcTpanuu

Tabuuikl U cxeMel: «I'ameToreHes»,
«CTpoeHME AULEKIETKN U CIIEPMATO30U1a.
OO0opynoBaHme: CBETOBOM MUKPOCKOTI,
MUKpPOIIpENapaThl IMIEKIETOK U
CIIEPMAaTO30H/10B.

JlabopaTopHas padora «/3ydyeHue cTpoeHus
MIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenaparax»

PackpsIBaTh conep:kaHre TEPMUHOB U TOHATUI: MENO3,
OMBaJIEHThI, KDOCCUHIOBEP, UHTEPKHUHE3, HE3aBUCUMOE
pacmpeieneHue; KpOCCUHIOBEP.

Pasnuyate Ha n300paxeHusx (cxemax, Tabmunax) u
MUKpOTpenapaTax 3peiible TOJI0BbIe KISTKH
MJIEKOMTUTAIOLINX M OpraHbl pa3MHOKEHHS BBICIIMX
pacTeHui.

PackpbIBaTh CyITHOCTh MeH03a, XapaKTepU30BaTh €ro
OTJCNTbHBIC CTATUH.

OmnpenensTh MeCcTO Meiio3a B JKU3HEHHBIX
LUKJIaX pa3IMYHbIX OPIraHU3MOB.

OOBsACHATH OMOJOTHUYECKUI CMBICT KPOCCHHTOBEPA,
OIHCBIBATH €70 MEXAHU3M.

CpaBHMBATh MEH03 C MUTO30M; Pa3JIN4aTh OT/IEIbHbIC
UX CTaJIMM Ha MHUKpOIIpenaparax 1 u300pakeHUAX
(cxemax, Tabmumax).

PackpbIBaTh 9BOJIIOLIMOHHOE 3HAYEHUE [10JIOBOIO
Pa3MHOXKEHHUsI OPTaHU3MOB

PackpsIBaTh conep:kaHue TEPMUHOB U ITOHATUI:
raMeToreHes, CliepMaToreHes3, OOreHe3, CEMEHHUKH,
SUYHUKH, CTIEPMATOTOHHUH, CTIEPMATOIUTHI,
criepMaTH/Ibl, CIIEPMATO30U/Ibl, OOTOHHUH, OOLIUTHI,
MIOJISIPHBIE TENbIIA, SUIEKIIETKA, aKpoCcoMa.
[lepeuncnsaTh cTauu raMeToreHe3a y >KUBOTHBIX.
OnwuceIBaTh NpOIECC TAMETOTeHEe3a U €T0 MEPUOIBI,
CTPOEHHE TOJIOBBIX KJIETOK.

PaznuuaTh 0COOEHHOCTH CIIEpMaTOTeHE3a H 00T eHEe3a.
OnwuchIBaTh NPOLECCHl OCEMEHEHUS U OTIJI00TBOPEHHUS,
pa3Hble BApUAHTHI MapTEHOTeHE3a
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140301020:3 10NN (VS
pa3BUTHE OPraHU3MOB —
OHTOTEHE3

NupuBuayanbHOE pa3BUTHE OPraHU3MOB
(oHTOTCHE3).

DOMOpHONIOTHSI — HayKa O pa3BUTHH OPTaHU3MOB.

Mopgozcenesz — oona u3 2naguvix npodiem
ambpuonocuu. Konyenyusa mopgozenos u
modenu mopghozeneza. Ctagum SMOpHOTeHe3a
KHUBOTHBIX (Ha nmpumepe Jarymku). pobnenue.
Tunsl npobnenus. Jemepmunuposannoe u
HedepMuHuposanHoe opoobnenue. bracmyna,
munwvi 61acmyn. OcCOOEHHOCTH IPOOICHHUS
MJIEKOMUTAIOMIUX. 3apOAbIIIEBbIE JIUCTKH
(racTpynauus). 3aKiiajka OpraHoB U TKAHEN U3
3apOJIbIIIEBIX JUCTKOB. B3aumMHoe BiusiHIE
YyacTell pa3BUBAIOLIETOCS 3apO/IbIIIa
(amOpuroHaTBHAS WHAYKITHS). 3aKiIaaKa miaHa
CTPOEHUS )KUBOTHOT'O KaK Pe3yIbTaT
HepapXUUeCKUX B3aUMO/ICHCTBUN T'€HOB.
Bnusinue Ha sMOpHOHAIBHOE Pa3BUTHE
pa3nUYHbIX (PaKTOPOB OKPYXKAIOIIEH Cpebl.
JdeMoHcTpanun

Hoprper: X. HIneman.

Ta0uuie! 1 cxembl: « OCHOBHBIE CTaANU
OHTOTEHE3a».

Oo6opynoBanme: mojeinb «L{uki pazputus
JISITYIIKA

PackpsIBaTh conep:kaHre TEPMUHOB U ITOHATUI:
OIJIOJJOTBOPEHHE, 3Ur0Ta, 6J1acCTOMEp, aKPOCOMHas
peakiys, IpoHyKJIeyC, TapTeHOI€HEe3, SMOPUOTEHE3,
npobnenue, O1acTyna, MOpyJa, racTpyina, Helpyia,
OpraHoreHes, 3KToiepMa, Me30/iepMa, SHTOJepMa,
1IeJIOM, HepBHas TpyOKa, Xop/ia, KUIlIeyHas TpyOKa.
OmnpenensiTh SMOPHOHANBHBIN MEPUOJT PA3BUTHS
OpraHu3Ma 1 OIIMCBIBATH OCHOBHBIE 3aKOHOMEPHOCTH
nIpoOeHust — 00pa30BaHUE OAHOCIOWHOTO 3apOIbIIIa —
OJacTybl; 3aBUCUMOCTD X0J1a IPOOJIEHUST OT
KOJINYECTBA JKEJITKA B AULEKIIETKE; TacTPYJIALUI0 U
opranorene3. OOBICHATH 3Tanbl AU} PepeHInPOBKU
TKaHel, 00pa30BaHus OPraHOB U CUCTEM OPIaHOB.
XapaKkTepu30BaTh PEryISALIUI0 SMOPUOHATIBHOTO
pa3BUTHS; JETEPMHUHALIUIO U SMOPHUOHAIIBHYIO
MHAYKIINIO; TEHETUYECKUI KOHTPOJIb PA3BUTHS.
OO0ocHOBBIBaTh BpeAHOE BO3JeiCTBHE TabauHOIro
JIbIMa U aJIKOTOJIS Ha X0J1 YMOPHUOHAIILHOTO U
OCTAMOPHOHAIBHOI'O Pa3BUTHUS OpraHU3Ma YelloBeKa

10.5

Pocrt u passutne
JKUBOTHBIX

PocT u pa3BuTHE )KUBOTHBIX.
[TocTaMOpHOHANTBHBIN TEPHOA.

[Ipsimoe u HEnmpsIMOE pa3BUTHE.

Pa3Butne ¢ Metamopo30M y 6€CII0O3BOHOYHBIX
Y ITIO3BOHOYHBIX JKMBOTHBIX. bruosornueckoe
3HAUEHUE MPSMOro U HENPSIMOT'O pa3BUTHUSA, UX
pacrpocTpaHeHue B pupoje. Tumnsl pocta
AKUBOTHBIX. DAKTOPBI PETYIIALUU POCTaA
KUBOTHBIX U 4esioBeka. Ctaguu
OCTAMOPHOHAIBHOTO PA3BUTHUS Y )KUBOTHBIX U
yesioBeka. [leproapl oHTOreHes3a yenoBeka.

PackpsIBaTh conep:kaHre TEPMUHOB U ITOHATUI:
OHTOT€HE3, TOCTIMOPUOHAIBHOE PA3BUTHE,
MeTamMop(}o3, IMYUHKA, POCT, CTAPEHUE, CMEPTh.
XapakTepu3oBaTh noCTAMOPHOHAIBHBIN [EPUOL
pa3BUTHS OpPraHU3Ma U €r0 OCHOBHBIE (DOPMBI.
XapaKkTepHu30BaTh MIPSIMOE Pa3BUTUE U €T0 NEPUOBI.
Nznarate copepkaHue TeOpuil CTapeHUsI OPraHu3MOB.
OOBSICHATH OMOJIOTMYECKUI CMBICI PA3BUTHUSA C
MeTtamopho3oM




Crapenrne 1 cMepTh Kak OMOJIIOTHYECKHE
MPOLECCHI.

JdemoHcTpanuu

Tabaune! u cxemsl: «[Ipsimoe u Henpsmoe
pasBurtue», «Pa3BuTHE MaCKOTO KyKay,
«Pa3Butue capanum», «PazBuUTHE AATYIIKN.
IIpakTH4eckas padora

«BpIsiBIIeHHE TTPU3HAKOB CXOJICTBA 3apO/IbIIIECH
IMO3BOHOYHBIX KMBOTHBIX

10.6 | Pa3mHOXEHUE U pa3BUTHE 1 PazMHoOXeHMe U pa3BUTHE PACTCHUH. PackpbiBaTh cojepkaHU€ TEPMHHOB U IOHATHIA:
pacTeHuit I'ameroduTt u ciopodput. Meiio3 B rametopur, crnopoduT, aHTEPUIUHU, AapPXETOHUH,
KU3HEHHOM LIUKJIE PAaCTEHUM. 3apOCTOK, MEracmopa, 3apOABbIIIEBBI  MEILOK,
O0pazoBaHue crop B poliecce Meio3sa. CHUHEpPrujbl, AHTUIIOMABI, MMKpPOCIOpA, MbUIbLIEBOE
I'ametorenes y pacrenuii. OmionoTBopeHue 3€pHO, ABOMHOE OIUIOJOTBOPEHME, POCT, MEPUCTEMA,
U pa3BUTUE PACTUTEIBHBIX OPTaHHU3MOB. KaMOul, NEpUOAbl OHTOT'€HE3a [IBETKOBBIX PACTEHHI.
JIBOMHOE OIUIOAOTBOPEHUE Y IBETKOBBIX XapakTepu3oBath  OCOOEHHOCTH  Oecrnoyioro u
pactenuil. O6pa3oBaHNe U pa3BUTHE MI0JIOBOTO PAa3MHOKEHHUS LIBETKOBBIX PACTEHUH.
Beienats 0coOeHHOCTH MPOTEKAaHUs raMeToreHes3a y
[BETKOBBIX pacTeHU. OMUCHIBATH MPOLIECC JBOMHOTO
OIJIOJIOTBOPEHHSI Y LIBETKOBBIX PACTEHUH U OOBSICHATH
€ro MpeuMyILEecTBa 10 CPAaBHEHUIO C OIUIOJAOTBOPEHUEM
y CIIOPOBBIX U F'0JIOCEMEHHBIX
HToro vacoB o treme 8

11

Tema «I'eHeTHKA — HayKa 0 HACJICACTBEHHOCTH U UBMEHYHUBOCTH OPranHu3MoB»
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Hcrtopus cranoBieHus 1
pa3BUTHS TEHETUKU KaK
HayKH

1

HcTtopust cTaHOBIICHUS U PA3BUTHS TCHETHUKU
KaK Hayku. PaboTbl

I'. Menpnens, I'. ne ®pusza, T. Moprana. Posb
OTEUYECTBCHHBIX YUEHBIX B Pa3BUTHH
reHeTuku. PaboTsr

H.K. Konsuosa, H.I. BaBuiona,

A.H. Benosepckoro, I'.JI. Kapneuenko, cemeHu.
MexaHu3Mbl pETyIIsSIIIUM OHTOT€HE3a Y
pacTeHui 1 KUBOTHBIX.

JdeMoHcTpanun

Hoptper: C. I'. Hapammn. Ta0auiisl u

PackpsiBath U TOHATHM:
TEHETUKA, ICH.

JIeMOHCTpHUPOBATh 3HAHWSI HICTOPUN BO3ZHUKHOBEHUS
TECHETUKH.

XapakTepru30BaTh OCHOBHBIE TAIlbl PA3BUTHUS T€HETUKH

KaK HayKH

COACpKaHNEC TCPMUHOB




CXEMBI: «/[BOMHOE OIIIOIOTBOPEHUE Y
[[BETKOBBIX pacTeHui», «CTpoeHNe CeMsH
OJIHOJIOJIHBIX U JIBYJOJBHBIX PACTEHUI»,
«OKW3HEHHBII IUKII MOPCKOM KaIyCThI»,
«Ku3HEeHHBIN TUKII MXay, «KHU3HESHHBIN
[IUKJI TATTOPOTHUKAY, «KU3HEHHBIN ITUKIT
COCHBI».

JlaGopaTtopnas padora

«CTpoeHue OpraHOB Pa3MHOKEHHSI BHICIIIMX
pactenuii» 10.A. ®dununuenko, H.B.
TumodeeraPecosckoro.

JdeMoHcTpanun

[HopTpetsnt: I'. Mennens, I'. le @pus, T.
Mopran, H. K. Konbsuos, H. Y. BaBuios,
A. H. benosepckuii, I'. 1. Kapneuenko,
10. A. ®ununuenko, H. B. Tumodees-

PecoBckuit

11.2 OCHOBHBIC TIOHSTHS U 1 OCHOBHBIC TEHETHUECKHUE TIOHSTHS M CUMBOJIBI. | PackpbIBaTh cojepikaHne TEPMUHOB U TTOHSITHI:

CHMBOJIBI T€HETUKHU ['omonoruyHbIe XpOMOCOMBI, AJIJICJIbHBIC TEHBI, | HACIEACTBEHHOCTh, HACJIEIOBAHUE, U3MEHYUBOCTD,

aJbTEPHATUBHBIC PU3HAKU, JOMHUHAHTHBINA U TeHOTHI, (PEHOTHUII, TEHOM, JIOKYC, XPOMOCOMBI,
peLeCCUBHBIN MMPU3HAK, TOMO3UIOTA, aJieNIbHbIE TeHbI (AJLIENH), aJbTEPHATUBHBIC PU3HAKH,
TeTEPO3UTOTa, YNCTAsl IMHUS, THOPUTBI, TOMO3UTOTa, TETEPO3UT0Ta, TOMUHAHTHBIA MMPU3HAK,
reHotut, peHotun. OCHOBHBIE METOIbI pelLeCcCUBHBIN MPU3HAK, YUCTASI JIMHUS, TUOPUIBI.
T€HETUKH: THOPUIOTIOTHICCKUM, [Tosp30BaThCS TEHETUYECKOW TEPMUHOJIOTHEH H
LUTOJIOTUYECKUN, MOJICKYJIIPHOTC€HETUUECKHUIM. | CUMBOJUKOW JJIsI 3aIIMCU CXEM CKPEIIMBAHUS
JdemoHcTpanuu
Tabmumel: «Metoapl TreHETHKH», «CXeMBbl
CKpELIUBAaHUSI.

JlabopaTopHas padora
«/lpo3oduina kak 0ObEKT TeHETHUECKUX
HCCIIEIOBAHUI

Wrtoro gacos o teme 2

12 Tema «3aKOHOMEPHOCTH HACIEACTBEHHOCTID)




12.1

12.2

3aKOHOMEPHOCTH
HACJIETOBAHMSI IPU3HAKOB.
MonorubpuaHoe
CKpEIIMBaHNE

AHanuzupyroiee
ckpemuBanue. HemonHoe
JOMUHHPOBAHUC

MounoruOpuanoe ckpeuuBanue. [lepBbiii
3aKoH MeHens — 3aK0H eJMHO00pa3us
ruOpu0B nepBoro nokosieHus. [lpasuio
NOMUHMpOBaHus. Bropoi 3akon Menaens —
3aKOH PACILEIIEHUS TPU3HAKOB.
L{uTonornyeckre OCHOBbI MOHOTHOPUIHOTO
CKpEIIMBAHUS.

I'unore3a 4MCTOTHI raMeT.

JdeMoHcTpanun

[optper: I'. Menzaens.

Ta6muipl u cxembl: «IlepBoIif 1 BTOpO
3aKkoHbI MeHemns». O0opynoBaHue: MOJEIb
JUIsL IEMOHCTpAIMK 3aKOHOB €IMHO00pa3ust
ruOpUIOB MIEPBOTO MOKOJICHUS U
pacLIeIIeHUs] TPU3HAKOB; CBETOBOM
MHUKPOCKOII, MUKPOIIpenapar:

«/pozodunay.
IIpakTyeckas  paGora  «l3yuenue
pE3yIbTaTOB MOHOTHOPUIAHOTO

CKpEILIMBAHUS Y APO30(DUIIBI»
AHanu3upymoLiee CKpEeIMBaHuUE.
[TpoMexxyTOUHBII XapakTep HacleIOBaHUs.
Pacmieruienne npu3HakoB MpH HETIOJTHOM
JOMHHUPOBAHUH.

JdeMoHcTpanun

TaGuuip! ¥ cXeMbl: «AHATU3UPYIOLIEe
CKpelBanuey, «HenoaHoe TOMUHUPOBAHHIE)

PackpsiBaTh conep:kaHre TEpMUHOB U ITOHSATUN:
MOHOTHOPUAHOE CKpEIMBaHUE, YUCTOTA TaMeT,
JIOMUHHUPOBAHUE, PACIIEIUIEHNE TPU3HAKOB.
OnwucsiBath onbIThl I'. MeHnens mno u3ydeHuto
HacJIeI0BaHUs OJJTHOM Mapbl IPU3HAKOB Y TOpoxa
noceBHoro. [IpuBouTh hopMynIupoBKH NEPBOTo U
BTOpOTo 3aKOHOB I'. MeHnens (3akoHa equHOo00pasust
rUOpHIOB MIEPBOT0 MOKOJICHUS, 3aKOH PaCILICTUICHUS
MIPU3HAKOB) U OOBACHATH UX LIUTOJIOTUYECKUE OCHOBBI.
CocTaBisTh CXeMbl MOHOTHOPHUAHOTO CKPEIIUBAHUS U
pelaTh FreHeTHYeCKHE 3aa4l Ha MOHOTHOPHIHOE
CKpEIMBAaHNE

PackpsiBaTh conep:kaHue TEPMUHOB U ITOHSATUN:
aHAJIN3MPYIOILEE CKPEIIUBAHNE, HETIOJIHOE
JIOMUHHUPOBAaHUE, KOAOMUHUPOBaHUE. COCTaBIATh CXEMBbI
AHAJIM3MPYIOIIEr0 CKPEIUBAHNS U PEIIATh TEHETUYECKUE
3a/1a4M Ha aHAJIM3UPYIOLIEE CKPEUIMBAHUE U HEIIOJIHOE
JOMUHHAPOBAHHE




12.3 Jurubpunnoe JurnbpunHoe ckpemuBanue. TpeTuii 3aK0H PackpsiBaTh conep:kaHue TEPMUHOB U ITOHATUN:
CKpEIUBAHNE Menpens — 3aKk0H HE3aBUCUMOIO JTUTHOpUAHOE CKpelluBaHue, (PeHOTUIMMYECKUH pajnuKall.

Hacjen0BaHus npu3HakoB. [luronornueckne OnwuceiBath onbIThl ['. MeHaens no n3y4eHuro
OCHOBBI IUTMOPHUTHOTO CKPELIBAHHUS. HacJIeJ0BaHMs IByX IIap IPU3HAKOB y ropoxa
JleMoHCcTpanun noceBHoro. [IpuBoanTs GopMyIHMpOBKY TPETHETO
Ioptpet: I'. Menaens. 3akoHa I'. Menzens (3akoHa HE3aBUCHMOTO
Tabnune! u cxembl: «Tpetuit 3akoH MeHens». | Haciael0BaHUS MPU3HAKOB) U OOBSACHATH €T0
OOopynoBanme:  Mozeib I E; LIUTOJIOTUYECKUE OCHOBBI.
JIEMOHCTpAalMy 3aKOHA HE3aBUCUMOrO [IpuMeHATh MaTEMaTHUECKHM PacuéT ¢ MOMOIIBIO
HacJIeOBaHUsl IPU3HAKOB;, CBETOBOU (EeHOTUMMYECKOTO pauKaia U METO/[a MEPEMHOKEHHS
MHUKPOCKOIL; MHUKpOIpenapar BEPOATHOCTEW BAPUAHTOB PACILEIICHUS IPU3HAKOB y
«dpo3zodumnar. MOTOMKOB IO ()eHOTHUIMY ¥ FeHOTHITY. COCTaBISATh CXEMBbI
IpakTnueckass padora «M3ydyeHne | TUTHOPUIIHOTO CKPEUTMBAHUS M PEIIaTh T€HETUYECKHE
pe3yIbTaTOB AMTHOPUIHOTO CKPELIMBAaHMUA | 3a/1a4M Ha TUTUOPUAHOE CKpPEIMBAaHHUE
y 1p030(OUITBI

12.4 | CuenieHHoe CueruieHHOE HacJleJOBAHUE TPU3HAKOB. PackpeiBaTh conepkaHue TEPMUHOB U IIOHATHUI:

HacJeJ0BaHUE NIPU3HAKOB.
XpoMOCOMHas Teopus
HACJIEICTBEHHOCTU

Pa6oter T. Moprana. CuerieHHoe
HacJIeJOBaHHE T'€HOB, HApPYIICHHUE CLEIUICHUS
MEXTy reHaMu. XpOMOCOMHAs TeOpHs
HACJIE/ICTBEHHOCTH.

JleMoHCTpanuu

[TopTpet: T. Mopras.

Tabmuiel  u  cxembl: «CIEIUICHHOE
HaCJIeJOBaHHe MIPU3HAKOB y
npo3zodunsry. O00py10BaHHE: MOICITH
UL JAEMOHCTpallid  CLEIUICHHOTO
HACJICIOBAHUS MPU3HAKOB.

CLICTUIEHHOE HACJIEI0BAaHUE, HAPYIIEHMSI CLIETIIICHUS
IeHOB, KPOCCUHIOBEP, PEKOMOMHAIIMSI T€HOB,
F€HETUYECKUE KapThl, MOPTaHU/IA.

[TpuBoauTh GOopMyIUPOBKH 3aKOHOB MopraHa (3aKoHa
CLEIJICHHOTO HAaCJIeIOBaHUS T€HOB U 3aKOHA HAPYIICHUS
CIETUICHHUSI MEX]Ty TeHaMH) U OOBSACHATH X
[UTOJIOTUYECKHE OCHOBBI. [lepeuncisaTb OCHOBHBIE
MOJIO’KEHHUSI XPOMOCOMHOM TEOPUU HACIEACTBEHHOCTH.
Pematp reneTnueckue 3ajaul Ha CLEIIEHHOE
HaCJIeJOBaHNE T€HOB U HAPYIICHUE CIETUICHUS MEXIY
reHaMu




12.5 I'enernka nona 1 ['enernka nona. XpoMOCOMHBIN MEXaHHU3M PackpeiBath cosepkanie TEPMUHOB U MIOHSITUI:
onpeaeNeHus moyia. AyToOCOMBI U MOJIOBBIE ayTOCOMBI, MTOJIOBBIE XPOMOCOMBI, TOMOTI'aMETHBIH 1101,
XpOMOCOMBIL. [ 'OMOraMeTHsIi 1 reTeporaMeTHBIN MOoJl.
reTeporaMeTHsIN noi. I'eneTnyeckas OOBACHITH XPOMOCOMHBIN MEXaHHU3M OIpeAeTeHHs moa
CTPYKTYpa MOJIOBBIX XPOMOCOM. y opranu3moB. [IpuBoAUTE NpUMEpPHI HACIIETOBAHUS
HacnenoBanue nprusHakoB, CUEIUICHHBIX € MIPU3HAKOB, CIIETUICHHBIX C M0JI0M. COCTaBIISITh CXEMBbI
nojom. JleMmoHcTpauuu CKpEIIMBAHUS U PelIaTh TEHETUYECKUE 3a1a4M Ha
Tabnuiel u cxeMbl: «I'eHeTHuKa mojay, HACJIEI0BAHUE MTPU3HAKOB, CLEIJIEHHBIX C TIOJIOM.
«Kapuorum yenosekay, «Kapuorun [IpuBOUTH MpUMEPHI T€HETUYECKUX 3a00JI€BaHNN U
npo3ohuisy, «KapuoTumn nTuisn nedeKTOB y OPraHu3MOB, CBS3aHHBIX C TOJOBBIMU
XpOMOCOMaMH
12.6 I"eHoTHI KaK 1ieJI0CTHAS 2 T'eHoTnn kak 1ieJIOCTHAsT CHCTEMA. PackpeiBath cojiep:kaHle TEPMUHOB U MOHSITUI:
cucTeMa [InerioTponiuss —  MHOYKECTBEHHOE MHOECTBEHHOE JIeiiCTBUE TeHa (IIeHOoTponus),
JNEUCTBUE TeHAa. MHOKECTBEHHbIN KOMIUIEMEHTAPHOCTb, 3MHUCTA3, OJUMEPHSL.
aJICIIN3M. BzanmoneiictBue Omnpenensite ¢GOpMBI  B3aUMOJCUCTBUS  aJUICTBHBIX
HeaJUIeJIbHBIX TEHOB. HeaJUIeJIbHbIX I'€HOB.
KommiemenrapHocTs. JnucTas. [IpyBOAUTH PUMEPHI IUNIEUOTPOITHOTO JEHCTBHS T'€HOB.
[Tonmumepust. Pemiate reHeTHUECKHUE 3a/1a4 HA B3aUMOJECHCTBUE
['eneTnueckuii KOHTPOJIb PA3BUTHS HEAJUICIIbHBIX TEHOB
pacTeHUM, KUBOTHBIX U YEJIOBEKA, a TAKXKE
(DU3HOTOTMYECKHX TPOIIECCOB, TIOBEICHUS U
KOTHUTHUBHBIX QyHKUIUHN. ['eHeTnueckue
MEXaHU3Mbl CUMOHMOT€HE3a, MEXaHU3MBbI
B3aMMOJEHCTBUS «XO35IMH — MMapa3uT» M
«XO35IMH — MUKPOOHOM.
['eneTnyeckue acreKThl KOHTPOJIA U
W3MEHEHHUs HaCEeACTBEHHON HH(bOopMaIun
B IIOKOJIEHUSX KJIIETOK W OPTraHU3MOB.
JdeMoHcTpanun
Tabmumel ¥ cxeMbl: «MHOMKECTBEHHBII
ajuienu3my; «BzanmoneicTere reHoB»
HToro 4acoB mo Teme 10
13 | Tema «3aKOHOMEpPHOCTH U3MEHYHBOCTID)




13.1 M3MeHunBOCTH B3anmoneiictBue reHoTMnma W CpeAbl Ipu | PackpeiBaTh cOAEpKaHUE TEPMUHOB U MTOHATHIA:
MPU3HAKOB. Busl dbopMupoBanuu (heHOTHIIA. M3MEHYMBOCTh, HEHACIIEICTBEHHAS] N3MEHYUBOCTD,
U3MEHYUBOCTHU N3meHunBOCTh Npu3HakoB. KauecTBeHHbIE M | HACJIEICTBEHHAs U3MEHYMBOCTh. CpaBHUBATh

KOJIMYECTBEHHbIE MpU3HAKU. Buibl HEHACJIEJCTBEHHYIO0 U3BMEHUYUBOCTD C HACJIECTBEHHOM.
W3MEHUYMBOCTH: HEHACJIE/ICTBEHHAs U [IpuBOUTH MpUMEPHI KAYECTBEHHBIX U
HACJIEICTBEHHAS. KOJIMYECTBEHHBIX MPU3HAKOB OPraHU3MOB, IIPOSIBJICHUM
JleMoHCcTpanuu y OPraHW3MOB HEHACJIEICTBEHHOW 1 HACJIeJICTBEHHON
TaOnuubl u cxembl: «Bubl U3MEHUUBOCTIY. U3MEHUYUBOCTH

OOGopynoBanme: )XuBble U repOapHbIe

9K3EMIUIIPbl KOMHATHBIX PACTEHUM;

pucyHku (doTtorpadun) KHBOTHBIX C

pa3IMYHBIMU BUJIaMU U3MEHYMBOCTU

13.2 | MoaudukanmonHas MonudukanronHas 3MEHYUBOCTh. Posb PackpsiBaTh coaep:kaHre TEPMUHOB U MOHSATUN:
U3MEHYUBOCTD cpeasl B pOpMHUPOBAaHUN MOAU(DUKALMOHHONW | MOIU(UKAIIMOHHAS, WK (PEHOTUITHYECKas,

M3MEHYHUBOCTH.
Hopwma peakiumn npusHaka.

BapuanmoHHbli psJ 1 BapHallMOHHAsE KpUBast
(B. Horanncen). CpoiictBa
MOJIU(UKATMNOHHONW U3MEHUHUBOCTH.
JdeMoHcTpanun

Ta0nuibl U cxembl:

«MouduKaMoHHass N3MEHYUBOCTDY.
O0opynoBaHue: )XUBbIe U TepOapHbIe
9K3EMIUTSIPhI KOMHATHBIX PACTCHUI; pUCYHKH
(oTorpacum) KUBOTHBIX C PUMEPAMHU
MOTU(UKAITIOHHON N3MEHUNBOCTH.
JlabopaTopnas padora

«MccnenoBanmne 3aKOHOMEPHOCTEN
MOJIU(UKATUIOHHONW U3MEHUHUBOCTH.
ITocTpoenue BapualMOHHOIO psJia U
BAPUALIMOHHOM KPUBOM»

M3MEHYMBOCTh, BAPUAHTA, BAPUALIMOHHBIN Psij,
BapHallMOHHAs KPUBasi, HOpMa PEAKLMH MPU3HAKA,
MoaAu(UKAIIH.

XapakTepu30BaTh CBONCTBA MOIUPUKAIIMOHHON
n3MeHYnBOCTH. [loka3bIBaTh POJIb YCIOBUI BHEIIHEHN
Cpeabl B pa3BUTHH MOIU(DUKAITMOHHON U3MEHYUBOCTH Y
opranu3mMoB. CTpOUTH BapHaIlOHHBIC PSABI U TpaduK
KpPUBOM HOPMBbI PEAKLIMHM MPU3HAKOB Y Pa3JIMYHbBIX
OpraHu3MoOB




13.3 I'enoTunuueckas ['enoTunuueckas n3amMeHUnBOCTh. CBOMCTBA PackpeiBath conepkanre TEPMUHOB U MOHSITUI:
U3MEHYHUBOCTb. F€HOTHIMYECKON U3MEHUYMBOCTHU. Bupl KOMOMHATUBHASI U3MEHUYHUBOCTH, MyTallUOHHAS
KomOunatuBHas TCHOTUITHMYECKON N3MEHYUBOCTH: W3MEHYUBOCTH, KOMOMHAIIMH, MYTaIlHH.

U3MEHYHUBOCTD KOMOMHATHUBHASI, MyTallUOHHASI. XapakTepu3oBaTh CBOMCTBA FT€HOTUITMYECKOM
KomOuHaTuBHAs N3MEHYNBOCTE. MeHo03 U M3MeHIUBOCTH. ONMHUCHIBATh MEWO3 U MOJIOBOM MPOIIECC
MOJIOBOM MPOIIECC — OCHOBA KOMOMHATUBHOM | KaK OCHOBY MPOSIBIICHUS] Y OPTraHU3MOB KOMOMHATHUBHOM
M3MEHYUBOCTH. Poh KOMOMHATHUBHOM n3MeHInBOCTH. [Toka3bIBaTh HA KOHKPETHBIX MPUMEpax
W3MEHYMBOCTH B CO3/IaHUH T€HETUYECKOTO POJIb KOMOMHATUBHOM U3MEHUYUBOCTH B CO3JIaHUU
pa3HOOOpa3us B Mpeesiax OJHOTO BU/IA. TEHETUYECKOTO Pa3Ho00pa3usi OPraHU3MOB B IIPeIeiax
JleMoHCTpanumn OJIHOTO BHJIA.
Tabnuie! u cxembl: «kKoMOMHATHBHAS CpaBHMBaTh T€HOTUITHYECKYIO U3MEHYUBOCTD C
U3MEHUYHMBOCTLY, «Meiio3y, MOIU(PHUKAITIOHHOM
«O11010TBOPEHHEN

13.4 MyTtanuronHas MyTaunoHHas U3MEHYHUBOCTh. Buibl PackpeiBath coziep:kaHie TEPMUHOB U MOHSITUI:
U3MEHYUBOCTD. MYyTalliii: TeHHBIE, XPOMOCOMHBIE, TCHOMHBIC. | MYTallid, XPOMOCOMHEIE TIepecTpoiiku (abeppamun),
3aKOHOMEPHOCTHU CroHTaHHBIE U MHAYUUPOBAaHHbIE MYyTallUU. MOJIMIUIOUANS, aHEYIIJIOUIUSI, MyTaHT, MyTareHsl.

MYTAllMOHHOI'O ITpoIEecca.

DnureHeTuKa

SlnepHble ¥ HUTOILIa3MAaTHYECKUE MYTallMH.
CoMartnyeckue U MoJ0BbIe MyTalUH.
IIpyurHBI BOSHUKHOBEHHUS MYyTallUM.
MyTareHsl ¥ UX BIUSIHUE HA OPTAHU3MBI.
3aKOHOMEPHOCTU MYTAI[MOHHOTO

rpoiiecca. 3aKOH TOMOJIOTUYECKUX PSII0B

B HaclecTBeHHOM u3meHunsoctu (H.H.
Baunos). BuesniepHas n3MeHYMBOCTh U
HACJIEICTBEHHOCTb. Jnueenemuxa u
9NUSEHOMUKA, POJIb INULEHEeMUUEeCKUX
gaxkmopoeé 6 naciedoeanuu u
UBMEHYUBOCMU (heHOMUNUYECKUX

NPUBHAKOG VY OP2AHUIMOB.

JemoHcTpanuu

Ioptpetst: I'. le ®pu3, B. Moranucen, H. 1.
Basunos.

Tabnuiel U cxembl: «I eHeTHUECKHE
3a00JIeBaHUs YeIIOBEKa», « BUIABI MyTaluii».
OO0opynoBaHue: )XuBbIe U repOapHbIe
AK3EMIUISIPbl KOMHATHBIX PACTEHUM; pUCYHKU

IIpyBoauTe npHUMEpPHl MyTalUd, BCTPEYAKOLIUXCS Yy
pasHbIX opranu3moB. KnaccudunupoBaTh MyTaluu o
pa3HbIM OCHOBaHMSIM.

Paznuuate Ha n300pakeHUAX (CXeMax, TabIHIax) TeHHBIC
MYTallH, XPOMOCOMHBIE NIEPECTPOMKH PA3HBIX BUJIOB:
JleNIeunu, TyIUTMKAIUU, TPAHCIOKAIIMY, UTHBEPCHUY;
T€HOMHBIE MYTalllH.

CpaBHUBaATh MKy COOON MyTalluu pa3HbIX BUJIOB.
XapakTepu3oBaTh CBOMCTBA MYTAITMOHHOMN
n3MeHYnBOCTH. Ha3pIBaTh NpUUMHBI MyTAalUil, BBIABISTH
HUCTOYHUKHU (PaKTOPOBMYTAreHOB B OKPY KaIOIIEH cpesie
(KOCBEHHO).

[TpuBOANTH (POPMYITUPOBKY 3aKOHA TOMOJIOTUYECKHUX
PAIOB U HAcleACTBEHHOU uaMmenunsoctu H. U.
BaBuiioBa 1 000CHOBBIBATh €T0 3HAYEHUE JIJIS PAKTHKU
CEJIbCKOTO XO034MCTBA




(dpotorpadun) >KMBOTHBIX C Pa3TUIHBIMU
BugamMu u3MeH4nBOCTH. [IpakTHyeckas
pabora

«Mytanuu y 1po30(¢uisl (Ha TOTOBBIX
MUKpOIIpenaparax)»

Htoro gwacos 1o teme

14

Tema «I'eHeTHKA Ye10BEKa»

141

I'eneTnka genoBeka.
MeTtoabsl Me TUIIMHCKOM
T€HETUKU

Kapuortum yenoseka. MexmyHapogHas
MporpaMMma MCCIeI0BaHMs TeHOMa YeJIOBeKa.
MeToapl U3y4eHUs] TCHETHKN YEJIOBEKa!
reHeaJIOrHYeCKUi, OJIM3HELIOBbIH,
[IATOTCHETUYCCKUH, TIOMYIISIITUOHHO-
CTaTUCTUYECKHM, MOJIEKYJIAPHO-
TeHETUYCCKUM.

CoBpeMeHHOE Onpe/IeTIeHUE TeHOTHUIIA:
MTOJTHOT€HOMHOE CEKBEHUPOBAHUE,
TEHOTUIIUPOBAHUE, B TOM YHCIIE C
nomoisio I11[P-ananu3a.
Hacnencreennsle 3a00/IeBaHUS
YyesioBeKa. | eHHbIe 1 XpOMOCOMHBIS
0oJie3nn yenoBeka. bomesnu ¢
HAcCJIeICTBEHHOMN
MPEAPACTIONOKEHHOCTBIO. 3HAUYEHUE
MEIULIMHCKON M'eHETUKU B
MPEAOTBPAIIEHUH U JICUCHUN
FeHETUYECKHUX 3a00JIeBaHMI YET0BEKA.
Menuko-reHeTHIeCKOoe
KOHCYNbTUpOBaHHE. CTBOJIOBBIE KIIETKH.
[ToHsiITHE «TEHETUUYECKOTO TPYy3a».
OTHUYECKHE aCTEKThI HCCICIOBAaHUM B
obnactu

pEeaAaKTUPOBAHUA TECHOMA U CTBOJIOBBIX KJICTOK.

['enetnueckue GpakTOpbl MOBBIILIEHHON
YyBCTBUTEIBHOCTH YEJIOBEKA K
(bu3NYeCKOMY U XUMUYECKOMY 3arpsi3HEHUIO

PackpsiBaTh conep:kaHue TEPMUHOB U ITOHSATUN:
CEeKBEHHPOBAHUE, KapTa XpOMOCOMBI, TPOOaHI,
HaCJIe/ICTBEHHbIE 00JIe3HN (MOHOTE€HHBIE, TIOJUT€HHBIE,
I€HHbBIE, XPOMOCOMHBIE ), MEAUKOTEHETUUECKOE
KOHCYJIbTUPOBAHHE, TOPOJOBas JUArHOCTUKA,
amHHoIIeHTe3. [lepeunciiate 0COOEHHOCTH N3YyUEHHUS
TE€HETUKH YEJI0BEKA U METO/bl MEJUIIMHCKON T€HETUKHU.
XapakTepu3oBaTb METOAbI U3YUCHUS TCHETUKU
yesioBeKa (TeHea ornuecKuii, OJIM3HE10BbIH,
LUTOT€HETUYECKU I, MOJIEKYIISIPHO-T€HETUYECKUN,
MOMYJSIIIMOHHO-CTaTUCTHYECKUi). ONUCHIBATH 1IENH,
3a/1a4d U JOCTHKEHHUS MEXKIYHAPOIHOU POrpaMMBbl
«['enom yenoBekay. Pa3nuyaTh Ha N300paKEeHUIX
(cxeMmax, TabIUIIaX) KapThl XPOMOCOM (T€HETUYECKHE,
¢buznueckue, CHKBeHCOBbIE). OMHUCHIBATH METOBI
COBPEMEHHOTO ONPEEICHU T€HOTUIIA OpPraHn3Ma:
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUITMPOBAHUE,
B TOM umciie ¢ nomoinpio I1IIP-ananu3za.
XapakTepu30BaTh HACIEICTBEHHbIC 3a00JIEBaHUS
YeJioBeKa 1 3a00JIeBaHUsl C HACJIE/ICTBEHHOM
MIPEAPACIIOI0KEHHOCTBIO.

CpaBHUBATh T'€HHbIE, XPOMOCOMHBIE 00JIE3HU
yesioBeKa U O0JIE3HN € HaClIeICTBEHHOM
MIPEAPACTION0KEHHOCTBIO.

VYcraHaBIMBaTh B3aUMOCBSI3b MEK/y HACIIEICTBEHHBIMU
3a00JIeBaHUSAMHU YeJIOBEKa U UX TeHETUYECKON OCHOBOM.
OOO0CHOBBIBATh 3HAUEHUE MEIMKOTCHETUUYECKOTO
KOHCYJIbTUPOBAHMs B MPEIOTBPAILCHUH U JICYECHUN




OKpy>Karoleu cpeasl. ['eneTnueckas
MPEAPACTIOI0KEHHOCTh YEJIOBEKa K
IIaTOJIOTUAM.

JdemoHcTpanuu

Ta6mmip! u cxembl: «KapuoTum yesoBekay,
«MeTtozpl U3yueHHUs TEHETUKH YETIOBEKAY,
«['enetnueckue 3a00JIeBaHUS YETOBEKA.
IpakTnyeckas padora

«CocraBjeHHe U aHaJIU3 POJIOCIOBHOIN»

HaCJICACTBCHHBIX 3a00JICBaHUM YEJIOBEKA

Htoro gwacos 1o teme

15

Tema «Cenexuust OpraHu3MoB»

15.1

OCHOBHBIE TOHATUSA
CEJEKIINU

JloMecTuKanus 1 ceJIeKIMsl. 3apoXKICHUE
ceJIeKIIUM U noMectukanuu. Yuenue H. .
BasuioBa o LleHTpax npoucxXoxaeHus 1
MHOroo0pa3usi KyJabTypHBIX pacTeHUi. Poib
CEJIEKIIMM B CO3JJaHUH COPTOB PACTEHUN U
nopo *UBoTHbIX. CopT, MOpO/a, ITAMM.
3aKOH rOMOJIOTMYECKHX PAJIOB B
HacjeacTBeHHoU n3MeHunsoct H.U.
BaBuiioBa, ero 3HaueHue I CENEKIIUMOHHON
paboTHI.

JdeMoHcTpanun

Ioptpets: H. U. BaBunos,

N. B. Muuypumn, I'. /I. Kapneuenko,

I1. IT. JTykbsinenko, b. JI. Actaypos.
Tabnuiet u cxembl: «LleHTpHI
MIPOUCXOXKACHUS U MHOTOOOPa3Hs
KYJIbTYPHBIX PaCTEHMI», «3aKOH
TOMOJIOTUYECKUX PSAIOB B
HACJICZACTBEHHON U3MEHUYHUBOCTI.
JlaGoparopnas padora «l3yuyeHue
COPTOB KYJIbTYPHBIX PACTEHHUI U IOPOJL
JIOMAIIHUX KUBOTHBIX»

PackpsiBaTh coaep:kaHre OCHOBHBIX MOHATHI: CENEKIHS,
JIOMECTHUKAIIHSI, MPUMUTHUBHAS CEJICKIIMs, KOMOMHATHUBHAS
CeJIeKLIUs, COPT, MOPOJA, IIITAMM.

[lepeunciiaTh OCHOBHBIE 3TAIBl PA3BUTHSI CEJICKITUU KaK
npoiiecca 1 HayKH.

XapakrepusoBaTh coaepxanue yuenus H. . Basunosa
o IleHTpax TpPOUCXOXKAEHHS ©  MHOTrooOpa3us
KYJIbTYpPHBIX PACTEHUH.

[Toxa3zbiBaTh LIEHTpBI TPOUCXOKACHHUS U MHOTOOOPA3US
KyJbTYPHBIX pacTeHul u LIeHTpbl JOMECTUKALIMT
JIOMAIIHUX KUBOTHBIX HA KapTe MUPA, CBA3BIBATH UX
MECTOITOJIOKEHUE C OYaraMu BOZHUKHOBEHUS
JPEBHENIINX [TUBUIIA3ALIAN.
CpaBHMBaTh COpT, MOPONY, LITAMM
pOAMYAMH.

O60CHOBBIBATh 3HAYEHUE 3aKOHA TOMOJIOTHYECKHIX
PAIOB B HAacHeACTBEHHOM u3menunBoctn H. U.
BaBunoBa 117151 celeKIIMOHHON paboThlI.

OnuckIBaTh NEPCIEKTUBBI JOMECTUKALIMU U CO3/IAHNE
HOBBIX COPTOB KYJbTYPHBIX PACTEHHI, IOPOJ JOMAITHUX
YKUBOTHBIX U IITAMMOB MHUKPOOPTaHU3MOB

C BHIAMH-




15.2

MeTop! CeneKIMOHHON
pabotsl. CoxpaHeHue,
W3y4YeHUE U
HCIIOJIb30BaHHUE
TEHETUYECKHUX PECYPCOB

MeToapl CeIeKIIMOHHOM pabOTHI.
HckyccTBeHHBIH 0TOOp: MacCcoOBBIN U
MHAUBUAYaJIbHBIN. DTarbl

KOMOMHAIIMOHHOM cenekiuu. Mcnpitanue
MpoU3BOAUTENEH 1O moToMcTBY. OTOOP

10 TEHOTHUITY C MIOMOILBIO OLEHKU

(deHoTHa NOTOMCTBA U OTOOP 1O

reHoruny c nomoiuusto asanusa JJTHK.
HckyccTBEHHBI MyTareHe3 Kak MeTo
CEJIEKIMOHHOM pa®oThl. PagraniuoHHbIN 1
XUMHUYECKMM MyTareHe3 Kak MCTOYHHUK
MyTallii y KyJbTypHBIX (hOpPM OPraHU3MOB.
Hcnonp30BaHNE T€HOMHOIO PENAKTUPOBAHMS
1 MeTo710B pekomOnHaHTHBIX JJHK mist
IIOJIy4EHUSI UICXOHOI0 MaTepraia s
CEJIEKIUH.

[Tonmyuenue noaUILIONIOB.

BuyTtpuBuoBast rubpuanzanusi.
bIn3KOpOACTBEHHOE CKpELIMBAHKE, UIH
uHOpuauHT. HepoacTBeHHOE CKpeInBaHue,
WK ayTOpuAMHT. ['eTepo3uc u ero npuuuHsbI.
Hcrnonb3oBaHue reTepo3uca B CENEKIHUN.
Otnanénnas rubpuanzanus. [Ipeononenue
Oecrioiusi MeXBHUI0BbIX THOPUIOB.
JlocTrxkeHus cenekunu pacTeHUul 1
JKUBOTHBIX. «3€1EHAs PeGONIOYULY.
CoxpaHeHHUE U N3yYEHHE T€HETUYECKUX
PECYPCOB KYJIbTYPHBIX PACTEHUN U UX JUKUX
poaudei uist co3aHusl HOBBIX COPTOB U
rUOpPHUIOB CENbCKOXO03SMCTBEHHBIX KYIbTYP.
H3zyuenue, coxpanenue u ynpasienue
2eHeMUYecKUMU Pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX
HCUBOMHBIX 6 YETIAX YIYYULeHUS.
Cyuecmeyiowux u co30aHusl Ho8bIX NOpoo,
JIUHULL U KPOCCOB, 8 MOM YUC/Ie C NPUMEHEeHUeM

PackpsiBaTh conep:kaHue TEPMUHOB U ITOHATUN:
UCKYCCTBEHHBIN 0TOOP, MPOU3BOIUTENH, SIKCTEPHED,
OJIM3KOPOJICTBEHHOE CKpELIMBaHKE, WIX UHOPUIUHT,
HEPOJCTBEHHOE CKPEIIMBAHUE, WA AyTOPUIUHT, YUCTASI
JIUHUS, TeTepo3uc (rudpuHas cuiia), FeHOMHOE
peIakTUPOBAaHUE, UCKYCCTBEHHBIN MyTareHes,
(haKTOpBIMyTareHsbl, MOTUIUION I, OTAAIEHHAS
rudpuan3aIys, CeKBeHUpOBaHUE. XapaKTEepPH30BaTh
OCHOBHBIE METObI CETIEKIINHN PACTEHUN 1 KUBOTHBIX
HCKYCCTBEHHBIN OTOOP ¥ THOPUIN3AIIHIO.

CpaBHHMBaTh MaCCOBBIN HCKYCCTBEHHBIN OTOOD C
WHJMBU]1yaJIbHBIM, ITOKa3bIBaTh UX 3HAUCHUE J1JIS
CEJIEKLIMH KYJIbTYPHBIX PACTEHUN U JOMAIIHUX

JKUBOTHBIX.

[IpuBOIUTH KOHKPETHBIE TPUMEPHI OTAAIEHHOMN
rubpuan3anyuu B cenekuuu. OmuceBath onbIT I, 1.
Kaprnieuenko 1o npeoosieHuIo 6ecIioins MeXBHI0BBIX
ruOpuI0B.

Paznuuate Ha w300pakeHUsAX (cxemax, TaOauIax) Yy
OTJIENIbHBIX MPEJCTABUTENICH KOHKPETHOTO COpTa U
MOPO/IbI XO3SIMCTBEHHO LIEHHBIEC MPU3HAKU, HEOOXOIUMBIE
YEJIOBEKy. XapakTepu3oBaTb pOJb  CEJIEKLUU B
o0ecrneyeHuu IIPOJIOBOJILCTBEHHOM 0e30MacHOCTH
yeynoBeuecTBa.  [IpUBOIUTH  KOHKPETHBIE  MPUMEPHI
JOCTHMKEHUN  CEJEKLIMHM  KYJbTYPHBIX pAacT€HUH W
JIOMAITHUX )KUBOTHBIX B Poccumn




Hroro gyacos 1o Teme

4

COBPEMEHHBIX MEeMOO08 HAYUHbIX
uccnedosaHull, nepedosvix uoeti u
NepCneKmueHbIX MexHON02UI.
JdemoHcTpanuu

ITopTpets: H. U. BaBunos,

H. B. Muuypum, I'. /1. Kapneuenko,

H. bopinoyr, /1. K. benses.

Tabnuiel U cxembl: «MeTObI CeTEKIIUNY,
«Otnanénnas rudpuamzainus», «Myrarenesy.
JlaGopaTtopnas padora

«M3yyeHue MeTo10B CEJIEKIIMU PACTCHHID)
IIpakTHyeckas padora «IIpuBuBKa
pacTeHuin».

Ikcekypenst «OCHOBHBIE METO/IBI U
JIOCTH>KEHUS! CEJIEKLIMU PACTEHUHN 1
JKUBOTHBIX (HA CEJIEKLUHUOHHYIO CTAHIIHUIO,
IUIEMEHHYIO (hepMy, COPTOUCTIBITATEIbHBIN
Y4acCTOK, B TEIUIMYHOE XO3SIMCTBO, B
1ab0paToOpHIO arpOyHUBEPCUTETA UITU
HAy4YHOT'O LIEHTPA)»

16 Tema «buorexHoyiorusi 1 CHHTeTHYECKAas OMOJOTUS»




16.1

buorexHomorus kKak HayKa
" O0Tpaciib NpOU3BOJACTBA

OOBEKTHI, HCIIOJIB3yeMbIe B OHOTEXHOJIOTHH,
— KIETOYHblE M TKaHEBbIE KYIbTYpHI,
MHUKpPOOPTraHU3Mbl, X XapaKTEepPUCTHKA.
TpaguuroHHas OMOTEXHOIOTHS:
xJieborneyeHue, MoJIydeHue KUCIOMOJIOUHBIX
IIPOJYKTOB, BUHOJIEIIHE.
MuxkpoOuonornyeckuit cuHTe3. OOBEKTHI
MHUKPOOHOIOTHYECKHX TEXHOJIOT M.
[IpousBoacTBO Genka, aMUHOKUCIIOT U
BUTaMHMHOB.

JdeMoHcTpanuun

Tabnurel 1 cxeMsl: «cnonb3oBanue
MHUKPOOPI'aHU3MOB B IPOMBIIIIEHHOM
pou3BoAcTBeY». JIabopaTtopHas padora
«M3ydeHne 00BEKTOB OMOTEXHOIOTHIY.
IIpakTueckas pabdora «lloxyueHue
MOJIOYHOKHCJIBIX TPOAYKTOBY.

IKCKypcHus «buorexHoIOrUsA —
Ba)KHEHIIasgs  MPOU3BOJAUTENIbHAS  CHJIA
COBPEMEHHOCTH

(Ha OMOTEXHOJIOTMYECKOE IMPOU3BOJICTBO)»

PackpsiBaTh conep:kaHre TEpMUHOB U ITOHSATUN:
OMOTEXHOJIOI U, TPAJAULMOHHAS ONOTEXHOJIOT S,
MUKpPOOHOJIOTMYECKUN CUHTE3, MUKPOOHOJIOTH4ecKast
TexHosorus. [lepeuncnsaTh HanpaBIeHUs OMOTEXHOIOTHH;
LeJH U 33J1a4M, CTOSIIME Tiepe]] OMOTEXHOJIOTHeH.
XapakTepu3oBaTh 00BEKTHI, HCIIOIb3yEeMbIE B
OMOTEXHOJIOTHH, — KIIETOUHbIE U TKaHEBbIE KYJIbTYPHI,
MHUKpPOOPTraHU3MBI.

OnuceiBaTh OCHOBHBIE METO/IbI TPAJUIIMOHHOM
OMOTEXHOJIOTMH U TOCTUIKEHUS MUKPOOUOJIOTHUECKOM
TEXHOJIOTUH.

OO00CHOBBIBATH 3HAUEHUE OMOTEXHOJIOTUU

JUISL CEIbCKOXO03MCTBEHHOTO IIPOU3BOICTBA

16.2

OcHOBHBIC HAPABIICHHS
CUHTETHUYECKONU OUOJIOTUH

Co3znanue TEXHOJIOTUI U HHCTPYMEHTOB
L[EJICHAIIPaBICHHOIO U3MEHEHHUS U
KOHCTPYMPOBAHUS TEHOMOB C LIEJBIO
MIOJIy4YEHUS] OPTaHU3MOB U UX KOMIIOHEHTOB,
COJZIEpKAIMX HE BCTPEUAIOUINECS] B IPUPOJE
ouocunTeTnueckue nytu. Kierounas
MH)XXEHepUs. MeTonbl KyJIbTyphl KJIETOK U
TKaHEW pacTeHUi U )KUBOTHBIX. KpnoOaHkH.
Comaruyeckas rudpuausanus u
comatuyeckui amOpuorenes. Mcnonb3oBanue
rarIONI0B B CEJIEKIIMH PACTEHUH.
Llonyuenue MOHOKNIOHANbHBIX AHMUME.
Hcnonvzosanue MOHOKIOHAIbHBIX U
NONUKTOHANLHBIX AHMUMEN 8 MEeOUYUHE.
HcKycCTBEHHOE OILIOIOTBOPEHHE.

PackpeiBath cojiep:kaHre TEPMUHOB U MOHSITUI:
KJIETOYHAS] MHKEHEPHUS, KJIECTOUHAsI TEXHOJIOTHSI, METOJ
KYJbTYPBI KJIETOK U TKAHEH, TOTUIIOTEHTHOCTb,
IUTFOPUTIIOTEHTHOCTD, CTBOJIOBBIE KIIETKH,
MHKPOKJIOHAJILHOE Pa3MHOKEHUE PACTCHU,
coMaTu4ecKkasi THOPUIN3AIHS, TATUION IBI, THOPUOMEI,
MOHOKJIOHAJbHBIEC 1 MOJUKIOHAIbHBIC aHTUTENIA, METO/T
TPaHCIUIAHTALlUH SIIEP, KIOHUPOBAHUE.
XapakTepu3oBaTb OCHOBHBIE HAIIPaBIICHUS
CUHTETHYECKOM Ononorun. ONuchBaTh HA KOHKPETHBIX
MpUMEPAX METO/IbI KIIETOUYHOM MH)KEeHepHuH. [IpuBoauTh
MPUMEPBI UCTIOIB30BAHUSI MOHOKIIOHAJIBHBIX 1
MOJIUKIJIOHATBHBIX AaHTUTEI B MEUIIMHE.

O1leHnBaTh 3HAYEHNE CUHTETUUECKON OMOIOT U IS
CEJIBCKOIr0 XO3IMUCTBA U MEIUITMHBI




PexoHcTpyKLIMS SULIEKIIETOK U
KJIOHUPOBAHUE )KUBOTHBIX. MeTox
TPaHCIUIAHTALAHU SIAEP KJIETOK.

Texnonoeuu 0300posieHus,

KYTbMUBUPOBAHUA U MUKPOKIOHAIbHO20
DPASMHONICEHUSL CETbCKOXO3AUCTGEHHBIX
KYbmyp.

JdeMoHcTpannn

Tabnuiel u cxembl: «Kietounass HHXSHEPHsI»

16.3

XpOMOCOMHAs ¥ T€HHAas
UH)KEHEPHs

XpOMOCOMHAsI U T'€HHAs1 UHKEHEPUSI.
HckyccTBeHHBIN CUHTE3 T€HA U
KOHCTpyHpoBaHue pekoMOnHaHTHBIX JITHK.
Co30aHue mpaHceeHHbIX Op2aHU3MO8.
JlocTr>KeHMs M IEpCIEKTUBBI XPOMOCOMHOM
Y TEHHOW MH)KEHEpPUU. DKOJIOTHUECKUE U
ATHYECKHE MPOOJIEMBI TEHHOW MH)KEHEPHUH.
JdemoHcTpanuu

Tabnuup! u cxeMbl: «I eHHas HH)KEHEPUS

PackpsiBaTh conep:kaHre TEPMUHOB U ITOHSATUIN: T€HHAs
WH)XCHEPUS, PECTPUKLIMOHHBIE SHIOHYKIIEA3bI
(pecTpuKTa3bl), JIMIIKUE KOHIIBL, TUIa3MUbI, PECTPUKIINS,
JUTUpOBaHKE, TpaHCHOPMaLUs, CKPUHHUHT, TPAHCT€HHbIE
(reHeTHYECKH MOIU(DUIIMPOBAHHBIC) OPTaHU3MBI.
OnuceIBaTh METOBI PEIPOAYKTUBHOTO U
TEpaNeBTUYECKOr0 KJIOHUPOBAHHUS, KIIETOYHbIE
TEXHOJIOTUH U CLIOCOOBI TEHETHUECKOM HHKEHEPUH.
XapakTepu3oBaTh TOCTHKEHUSI TEHHOW WUHKEHEPHH.
O1ueHnBaTh SKOJIOTHYECKHE U 3THYECKHE MPOOIEMBI
KJIOHUPOBAHUS U CO3JaHUs TPAHCTEHHBIX OPIraHU3MOB,
NEPCIIEKTUBBI PA3BUTUS XPOMOCOMHOM Y T€HHOU
MH)XEHEPUU




16.4

Memununckue
OMOTEXHOJIOT U

MeguuuHcKre OMOTEXHOIOTHH.
Ilocmeenomuasn yugposas meouyuna. IL[P-
ouaenocmuxa. Memabonomuulil ananus,
2EHOYEHMPUYECKUL AHAIU3 NPOMEOMA
yenoseKka 01 OYEeHKU COCMOSHUSA €20
300p0o86bs. Hcnonvzosanue cmeonoswlx
kaemok. Tapeemuas mepanus paxa.
3D-6uounscenepus o pazpabomru
GdyHoamenmanbHbvIX OCHO8 MEOUYUHCKUX
MEeXHON02Ul, CO30aHUsL KOMNLEKCHbIX
mKaHeu couemaHnuem mexHoi0cuu
MpEXMePHO20 OUONPUHMUHSA U
ckaghghonounea onsa pewrenus 3aoau
nepconanuzupogannol meouyunvl. Cozoanue
BEKMOPHBIX BAKYUH C Yelblo 00ecneveHus
KOMOUHUPOBAHHOU 3ALUMblL OM
6030youmeneti OPBU, ycmanosnenue
MONEKYNIAPHLIX MEXAHUZMO8
¢yukyuonuposanuss PHK-cooeporcawyux
BUPYCO8, BbIZLIBAIOWUX 0COOO ONACHbIE
3a001€8aHUS YENI0BEKA U HCUBONMHBIX

PackpsiBaTh conep:kaHue TEPMUHOB U ITOHSATUN:
MeAMLMHCKas OMOTEXHOJIOTUs], METa0OJIOMHBIN aHAIN3,
TCHOLIEHTPUYECKUN aHAJIN3, IEPCOHATIN3UPOBAaHHAS
MEJIMIIMHA, PETEeHEPAaTUBHASI MEAUIIMHA.
XapakTepu30BaTh METOIbI META0OJIOMHOTO U
TEHOLICHTPUYECKOr0 aHAJIN3a; UCII0JIb30BAHUE CTBOJIOBBIX
ki1eToK; [ILIP-1MarHoCTuKy; TapreTHyro Teparuio paka

Htoro yacoB o teme

PesepBHOE Bpems

OBLIEE KOJIMYECTBO YACOB

[10 ITIPOTPAMME
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11 KIIACC

HaunmeHnoBanue pa3aciioB

Ne U TEM HOT Konnuectso
eM ydebHoro IIporpamMmMHOE conepxaHue OcCHOBHBIE BU/IbI J€ATEILHOCTH 00YyJarOLINXCS
n/m npeaMeTa 4yacCoB
1 Tema «3apokaeHue U pa3BUTHE IBOJIOLNOHHBIX NPeICTABIeHUII B OMOJIOT UM,
1.1 | DBomronMoHHas TEOPHUS 1 OpomonmonHas teopus Y. Jlapsuna. [Ipeanoceikn | PackpbIBaTh cOfepKaHUE TEPMUHOB U ITOHSITHMA:

Y. JlapBuHa

BO3HUKHOBEHHUs 1apBUHMU3MA. JKU3Hb U Hay4YHAast
nesrenbHocTh Y. [lapBuHa.

JdemMoHcTpanumn

Hoptpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk,
2. K. Cent-Unep, XK. KioBwe, Y. [lapBuH.
Tabaune! u cxembl: «CrucremMa )KMBOM IPUPOJIBI (IO
K. JIunnero)», «JlecTHUIa )KUBBIX CYIIECTB (110
Jlamapky)», «MexaHU3M (OPMHUPOBAHUS
NPUCIIOCOOJICHHUIM y PACTEHUH U )KUBOTHBIX (I10
Jlamapky)», «KapTa-cxema mapipyra
nyremectsus Y. Jlapsunay,

«Haxonku Y. /lapBuHa»

KpealmoHU3M, BUJI, CCTeMaTukKa, OMHapHas
HOMEHKJIaTypa, UCKYCCTBEHHAsl CUCTEMA
KJ1accu(UKaluU OPraHU3MOB, HCTOPUUECKHUI METOI,
JTapBUHU3M. XapaKTepHU30BaTh B3TJISIbI
Apucrorensa, Owmnenokna, Jlykpenus Kapa,
JIx. Pes Ha pa3BUTHE KUBOU IIPUPOBIL.
OuenuBats Bkiaa K. JIunnes B pazputue
Ouosoruu.

CpaBHMBaTh B3IJIsbI HA BUJ U 3BOIoLKIO0 K.
JIunnes, XK. b. Jlamapka u Y. JlapBuHa.
Kpurnuecku oueHuBaTh

KpPEaIMOHUCTCKHUE B3TJISABI HA KUBYIO TIPUPOTY.
[lepeuncnaTh KyJIbTypHO-UCTOPUUECKUE U
€CTECTBEHHO-HAYYHBIC MPEITOCHUTKH MOSBICHHS
9BOIOLMOHHOM Teopun Y. /lapBuHa.
OnuckeIBaTh POIb UCTOPUUECKOTO METO/IA.
N3narate CymiHOCTH 3BOMIOLMOHHON Teopuu Y.
JapBuHa.

HaspiBaTh ocHOBHBIE (hakThl OMorpaduu Y.
JlapBHHa ¥ 3Tanbl CO3JJaHHUsI UM 3BOJIIOIIMOHHOMN
TEOPUH




1.2 | [IBwxymiue CHiIbI 2 JBrokymue cuiel 3Bomonny BuaoB 1o Y. Jlapsuny | PackpeiBaTh coepkaHUE TEPMUHOB U ITOHSATUN:

9BOJIIOLIUM BUJIOB TIO (BBICOKAsI HHTEHCUBHOCTb PAa3MHOKEHHSI HaCJIeICTBEHHOCTh, N3MEHUYUBOCTb, HICKYCCTBEHHBIH

Y. lapBuny OpraHU3MOB, HACJIEICTBEHHAs! H3MEHYMBOCTD, otbop, 60pb0a 3a CyIECTBOBAHNUE, ECTECTBEHHBIN
6opbba 3a cyliecTBOBaHUE, €CTECTBEHHBIN U ot6op. U3narats cynHocTs yueHus Y. JlapBuna 00
HCKYCCTBEHHBIN 0TOOP). HCKYCCTBEHHOM 0TOOpe. XapaKTepu3oBaTh
JleMoHCcTpanuu JBUKYIIHME CUJIBI DBOJIIOLIMY BUOB 110 JapBuHy.
Hoprper: Y. lapBuH. [IpumeHATh 3HaHUA O IBMXKYILIUX CHIIAX 3BOJIIOILIUHN
Tabauubt u cxembl: «PopMbl OOPHOBI 32 BUOB 10 J[apBUHY U1 00BSICHEHUS
cymectBoBaHue», «Ilopoast romybeii, MHOT'000pa3usi BUI0B, TOPOJI TOMAITHUX
«MHoroo0Opasue KyIbTypHBIX (hOpM KamycThl», KUBOTHBIX U COPTOB KYJIbTYPHBIX PACTCHUN
«[lopoibl JOMAIIHUX KUBOTHBIXY,
«Cxema 006pa3oBaHMs HOBBIX BUIOB
(mo Y. HapBuny)», «Cxema COOTHOIICHHS
JBUKYLIUX CUJI SBOJIIOLIU

1.3 | ®opmupoBanue 1 OdopmiieHre CHHTETUYECKOI TEOPUH IBOJIOLIIH PackpeiBaTh copepxkaHie TEPMUHOB U TIOHSATUI:

CHUHTETHYECKOHN TeOpHun (CTD). HeiitpanbHast TeOpHs SBOJIIOLIUH. JapBUHU3M, MyTallUH, MyTal[MOHHBIH MpolLecc.

3BOJIIOLAA CoBpemeHHast 3BOTIOLUOHHAs OMOJIOTHSL. OOBSACHSTH MPUUMHBI KpU3KCa JapBUHHU3MA.
3HaueHUE 3BOJIOLMOHHON TEOPUH B OO00CHOBBIBATh 3aKOHOMEPHOCTh
(hOpMHUPOBAHNN €CTECTBEHHOHAYYHOW KaPTHHBI TpaHchopMaIiy JapBUHI3MA B
MUpa. CHUHTETHUECKYI0 Teoputo 3Bomonuu (CTI).
JdemoHcTpauuu Nznarate ocHoBHBIE TTosTOkeHUsT CTO.
Hoptpertst: C. C. Yerepuxos, W. W. Ouenubats Bkaag I'. Jle ®pusa,
[manpraysen, Jx. XonaenH, C. C. YerBepukona, U. U. llImansraysena, /1. K.
J. K. benses. benseBa B popmuposanue CT3. OueHuBarb
Tabnwuipt U cxembl: «OCHOBHBIE TOJ0KECHUS 3Hauenne CTD B popmMupoBaHUM COBPEMEHHOM
CUHTETHYECKON TEOPUU IBOJIFOLIUN» €CTECTBEHHO-HAY4YHO! KapTUHbBI MUpa

Htoro vacoB no reme 4

2

Tema «MHUKpPOIBOTIOLHSA U €€ Pe3yabTAaTbD)




2.1

DTaIbl YBOIIOIUOHHOTO
nporecca:
MHUKPOAIBOJIIOIHUS U
MaKpO3BOJTIOIIHS.
[onmysanms —
3J€MEHTapHas eAMHUIA
DBOJIIOIUHN

[TonynmsAnuust Kak dJ€eMEeHTapHas €UHULA YBOJIFOLUH.
CoBpeMeHHbIE METOBI OLIEHKH I€HETUYECKOT O
pa3Ho00pa3us U CTPYKTYpHI onyssinuid. I3meHnenue
reHo(oH/Ia MOMYJIALUHN KaK 3JIEMEHTapHOE
3BOJIIOIIMOHHOE SIBJIEHUE. 3aKOH T'€HETUYECKOI0
paBHoBecus J[x. Xapau, B. BaitnGepra.
JdemoHcTpanuu

Tabauub! v cxembl: «MyTalMOHHAsE U3MEHYHBOCTbY,
«[lonynsuuoHHas CTpyKTypa Buga», «Cxema
NpOosiBICHUs 3aKoHa Xapau—BaiinOepray.
JlabopaTtopHnasi paGora

«BpIsiBIEHHE N3MEHYHBOCTH y 0COOEH OJTHOTO BHUIA»

PackpsiBaTh conep:kaHue TEPMUHOB U ITOHSATUN:
MHUKPO3BOIIOLMS, MAKPOIBOJIIOLINSA, MyTalllH,
MOMYJISALINSL, KOMOMHAIIMY T€HOB, TEHO(OH]I,
3JIEMEHTApPHOE 3BOJIIOLIMOHHOE SIBJICHUE.
XapakTepru30BaTh MUKPOIBOJIIOLIMIO KAK ATal
MOSIBIICHUSI TPUCIIOCOOJICHUN U BUI000pa30BaAHUSI.
XapakTepru30BaTh MOIYJSIUIO KaK AJIEMEHTAPHYIO
eauHuLly 3BoItonuH. [lepeyncnaTs npusHaku
UJeaJIbHOM MONySIUN U OOBSCHATD YCIOBHS
BBINOJIHEHUS 3aKoHa Xapau— BaitnOepra.
[IpumeHsTh UMeroIuecs 3HaHus AJ1s1 OObACHEHUS
IPUYHH U3MEHYHUBOCTH y 0COO€H 0JTHOrO BUIA

2.2

OnemeHTapHbIe (HaKTOPbI
HBOJIONNU

DnemeHTapHble (aKTOPHI (IBMKYIINE CHIIbI)
3BOJIIOIMU. MyTallMOHHBIN MPOLECC.
KomOunaTuBHast n13MeHYUBOCTS. [[peiid reHoB —
ClIy4aifHble HEeHAIPaBJICHHbIC U3MEHEHUS YaCTOT
aiyened B mOMyssusax. DPPEeKT OCHOBATEIS.
Dppexm bymoinounoeo copaviuuxa. CHudiICEHUE
2eHemuyecKo20 pasHooopasus; NPUYUHbL U
cneocmeus. Ilposienenue s¢ghghexma opetigha 2eros 6
OONLUUX U MANBIX NONYAAYUAX. MUTpALIH.
W3onsiiust monynsinuii: reorpadudeckas
(mpocTpaHCTBEHHas ), OMoJOrnYecKas
(periporyKTHBHAS).

JdemMoHcTpanuu

Hoptpertsr: C. C. YerBepukon, 3. Maiip. TaOauiiel u
CXEMBI: «/IBMKyIIHE CHUITBI YBOITIOIIMNY,
«OKOIIOTUYECKAs U3OJSIHS MOMYISIUI CeBAaHCKOM
dhopemmy, «I'eorpaduyeckast H3OJSAIMS JTUCTBEHHHUIIBI
CUOMPCKOMN M TUCTBEHHUIIBI 1AYPCKON»,
«[lomynsnmoHHbIE BOJIHBI YACICHHOCTH

XHUIIHUKOB U )KEPTB»

PackpsiBaTh conep:kaHue TEPMUHOB U ITOHSATUN:
MYTalMOHHBIN Tpoliecc, KOMOMHATHBHAS
M3MEHYMBOCTb, MOMYJISIIMOHHbBIE BOJIHBI, Apeid
TeHOB, MUTPAIIUH, U30JIS1Us, Freorpaduueckas
(mpocTpaHCTBEHHAs) U30JISLMS, ONOJIOrnYeCcKas
(penpoxykTHBHAS ) U30AIMSA, YD (PEKT OCHOBATEIS,
3¢ ekt OyThUTOYHOTO TOPIIBIIIKA. XapaKTepU30BaTh
37eMeHTapHbIe (PAKTOPHI (IBHKYIIIE CHIIBI)
sBositonnu. OnenuBats Bkiajg C. C. YeTBepukosa,
9. Maiipa B pa3BUTHE PBOJIIOIMOHHOTO YYEHUS.
OOBSACHATH MPUYMHBI HEHATIPABJICHHOTO JICHCTBUS
3JIEMEHTAPHBIX SBOTIOIMOHHBIX (PaKTOPOB.
[TpuMeHsTh UMEroIMecs 3HAaHUS O JABMIKYLIHX
CHUJIax PBOJIIOIUU ISl OOBSICHEHUS IPUUNH
pa3zHooOpa3us TeHOPOH 1A TIOMYISIIUN OTHOTO
BUJA




2.3

EcrectBennslii 0TO0p
— HaIPaBJISOIIMI
(dakTop HBOIOLNN

EctectBennslit 0TOOp — HanpaBisIOmuUi (pakTop
3BOJIOIUH. POPMBI €CTECTBEHHOT0 0TOOpa:
JBUKYIIUH, CTAOMIN3UPYIOIINH, pa3phIBAIOLIHMA
(mm3pyntuBHbIi). [TonoBoit oT6OP.

Bo3HUKHOBEHHE U 3BOJIOLUS COLIMATIBHOTO
MOBEICHUS )KUBOTHBIX. JleMoHcTpauun

Taomuuel 1 cxeMbl: «CxemMa IeliCTBHS €CTECTBEHHOTO
ot6opa», «@opMbl 6O0pPHOBI 32 CYIIIECTBOBAHHEY,
«naycTpuanbHbIil MEJAaHU3M, «Kusble
HCKOTIaeMbIE»

PackpsiBaTh conep:kaHue TEPMUHOB U ITOHSATUN:
€CTEeCTBEHHBII 0TOOp, NBUXKYIINI 0TOOD,
CTAOMITU3UPYIONTHI 0TOOP, pa3phIBaAIOIIN 0TOOP,
MOJIOBOM OTOOD.

XapakTepHu30BaTh €CTECTBEHHBINH 0TOOP Kak
JBIDKYILYIO U HAIPaBJISIONIYIO CHITY SBOJIIOLIUH, €TI0
(bopMbI.

Paznuuath (oOpMBI  ecTeCTBEHHOro oTOopa B
TIOTTYJISIIUSIX, TIPUBOJUTH TPHMEPHI JICUCTBHUS B
nonynasiuusix  GopM  €CTeCTBEHHOro  oTOopa.
OOBICHATD MPEANOCHUIKH IS IENUCTBUS
JBUKYLIEH u CTa0MIIN3UPYIOIIEH bopm
€CTECTBEHHOT'0 0TOOpA.

CpaBHUBaTh GOPMBI €CTECTBEHHOTO 0TOOpa, JeNI1aTh
BBIBO/IbI HA OCHOBE cpaBHEHHUs. [IpumeHsTs
MMEIOIINECS 3HAHUSI O €CTECTBEHHOM OTOOpe s
00BSICHEHUS IPOLIECCOB, MPOUCXOAIINX B
MOMYJISIMSIX BUJIOB OPraHU3MOB
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[IpucnocoOneHHOCTH
OpraHU3MOB KaK
pe3ynbTat
MHKPOIBOJIIOIINU

[Ipucnoco0aeHHOCTH OPraHU3MOB KaK pe3ysbTaT
MHUKPO3BOJIIOIUU. BO3HUKHOBEHHE
MPUCTIOCOONICHUH Y OpraHu3MoB. ApoMop(o3bI 1
uanoanantanuu. [Ipumeps! npucnocobaeHH y
OpraHu3MOB: MOP(OJIOTrHUECKHE,
¢uznonornueckue, ONOXMMUYECKHE,
noseneHdeckue. OTHOCUTEIBHOCTD
MIPUCIIOCOOJICHHOCTH OPTaHU3MOB.
JemoncTpanun TaOIHIIbl U CXEMBI:
«ITokpoBUTENBCTBEHHAS! OKPACKA KUBOTHBIX),
«[Ipenymnpexaaronias OKpacka XKHUBOTHBIX»,
«PU3H0I0rMIeCcKHe aJlanTanumny,
«I[IpucnocobseHHOoCTh ~ OpraHu3MoOB U €&
OTHOCHUTEJILHOCTB.

Oo6opyaoBanue: repOapuu pacTCHU; KOJJICKIIUH
HACeKOMBIX; dyueJsa IITULl ¥ 3BEpPEHl ¢ IpuMeEpaMHu
pa3MuHBIX NpucnocodaeHui. JlabopaTopHasn
padora «IIpucnocoOieHus OpraHu3MoB U UX
OTHOCHTEJIbHAS 1IEIeCO00Pa3HOCTDY.
JlaGopaTopHas padora «3ydyenue apomopho30B u
UANOAJaNTallui y PACTEHUN U )KUBOTHBIX»

PackpriBaTh conepikaHue TepMUHA
MPHUCTIOCOOIEHHOCTh OPTaHU3MOB (aanTaIus),
apoMop(}o3, Ao TATTAIIHS.

[TpuBOIUTH KOHKPETHBIE MPUMEPHI MPUCTIOCOOICHUN
opranu3moB (Mopdosiorudeckue, Gu3noJIoTuIeCcKue,
onoxumuueckue, nopeneHdeckue). OObSICHITD
MEXaHH3M BO3HUKHOBEHUS MPUCIIOCOOJIEHUH Yy
opraau3moB. [IpuBoauThE puMeps apoMop(}Ho30B U
WJINO0AIaNTAIlUN Y PACTEHUIN U )KUBOTHBIX.
OOBACHATH poTb apoMOpHO30B B OCBOCHUU
OpraHu3MaMH HOBBIX CpeJl OOUTaHUSI.

OOBSACHATH POJIb HINOAIANITAIINI B
MIPUCTIOCOOJICHUHN OPraHU3MOB K KOHKPETHBIM
yCJIOBUSM cpenbl. [[oka3piBaTh OTHOCUTEIBHBIN
XapakTep NPUCIOCOOIEHHOCTU U PUBOAUTH
MIPUMEPbI OTHOCUTEJIBHOCTHU aJanTalui.
PackpbiBaTh 3HaUEHUE ABUKYIIUX CHUJI HBOJIFOLIUU B
(hOpMUPOBAHUU TTPUCTIOCOOTICHHIA

2.5

Bupn, ero kpurepun u
CTPYKTypa

Bup, ero kpurepuu u CTpykTypa.

JdemoncTpanuu

Tabaunel u cxembl: «Kpurtepun Buna», «Buabi-
TBOMHHUKNY, «CTPYKTypa BUAA B IPUPOIECH.
Oo6opynoBanue: repOapuu paCTCHU; KOJJICKIIUH
HACEKOMBIX; Yy4esa ITULl U 3BEpE pa3HbIX BUJOB.
JlaGopaTopnas padora «CpaBHEHUE BUIO0B

110 MOP(OJIOTHIECKOMY KPUTEPUIO»

PackpeiBath cosepkaHie TEPMUHOB U MIOHSITUI: BUI,
KpUTEpUU BUJA, TOTUMOP(PHU3M, BUABI-IBOUHUKH,
apealt, SKOJIorudecKasi HUIa, IOMYJISIHS, BHIOBOM
KapUOTHUII, KOCMOIIOJIUTBI, YHAEMHKH, TTOABH/IBI,
IKOTHIIBI. XapaKTepHU30BaTh KPUTESPHH BHJIA
(Mopdonoruyeckuit, reHeTHUECKHUIA,
OMOXMMHUYECKHH, reorpaduuecKuii, 3K0JIOTHIECKUH,
onoxumuueckuii). OOBACHATH HEOOXOAUMOCTh
HCIIOJIb30BaHUs BCEH COBOKYITHOCTH KPUTEPUEB IS
oTpeeNieHUs] BUAOBOM MPUHAJICKHOCTH OPTaHnu3Ma.
[lepeuncnsaTb OCHOBHbIE BHYTPUBH/IOBbIE
rpynmupoBKU. OOBSICHATH TPUYUHBI CYIISCTBOBAHUS
MOHO- U MOJIMTUNTNYECKUX BUJOB. CpaBHUBATH BUIBI
110 MOP(OTOTUIECKOMY KPUTEPHIO




2.6 | Bumoobpa3oBanue Kak 2 BunooOpa3oBaHue Kak pe3ylbTaT MUKPOIBOJIONUH. | PackpbiBaTh coOJEp)KaHHE TEPMHUHOB W TOHSATHI:
pe3ynabTaT W3omsiiust — kito4eBoii hakTop BUI00Opa30BaHMUS. BUJI000pa30BaHKe, U3OIALINS, KOABOIIOLIHS.
MUKpO3BOIIOIUH. CBS3b [Tytu 1 criocoObI BUI000pa30BaHUS: XapakTepu3oBaTh BUJ000pa30BaHNE KaK
MUKPOIBOIIOIHIH U ajonarpuieckoe (reorpaduaeckoe), pe3yabTaT MUKpOdBOIOIUUA. OOBIACHATH PO
AMHUIEMHUOIIOTHH CHUMITaTPHYECKOE (IKOIOTUIECKOE), «KMTHOBEHHOE) M30JIIUU B 00pa30BaHWUU HOBBIX BHJIOB.

(monumuionan3anus, rudbpuanzanus). JAnureabHocTs | XapakTepu30BaTh pa3iMyHbIE CIIOCOOBI
SBOJTIOIIMOHHBIX MTPOIIECCOB. BH1000pa30BaHus (AJJIOMATPUUIECKOE,
MexaHu3mbl (POPMHUPOBAHUS OHOIOTUIECKOTO CHUMITaTPUYECKOE).
pasHooOpasus. Poiib 3BONMOIIMOHHOI OHOJIOTHH B [IpuBOANUTE KOHKPETHBIE IPHUMEPHI BUJIOB,
pa3paboTKe HayYHbIX METO/I0B COXpaHEHHUS 00pa30BaBILIMXCS Pa3IMYHBIMU CIIOCOOAMHU.
OuopazHooOpazrsa. MUKpPOIBOIIOIUS U [IpumeHsTh 3HaHUS CITIOCOOOB
KODBOJIIOIHS MTAPA3UTOB U UX XO35EB. BU000pa30BaHus 115l OOBACHEHUS IPUIUH
Mexanu3mbl GOpMUPOBAHUS YCTOWIMBOCTH K MHOT000pa3us BU10B. OOBICHATH
AHTUOMOTHKAM U crIOcOOBI O0pPHOBI C HEH. BO3HHUKHOBEHHUE YCTOMUNBOCTH I1aTOT€HOB K
JeMoHCcTpanuu aHTHOHUOTHKAM
Tabauubl u cxembl: «CrocoObl BUI000pa30BaHUA,
«["eorpaduueckoe BugooOpazoBanue TpEX BUIOB
JTaHJBIIICHY, «DKOJOTHUECKOE BUA000pa3oBaHue
BUJIOB CUHUI, «]l0JHUIIION 1Bl pacTeHUI,
«KanyctHopeaeunslii rudbpuy. OdopynoBanue:
repbapuu pacTeHui OJU3KUX BUIOB,
00pa30BaBIINXCS PA3IMYHBIMU CIIOCOOaAMU

Hroro yacos o teme 14

3 Tema «Makpo3BOJIIOLMS U €€ pe3yJibTaTbD)




3.1 | MakposBoronus. Meroasl n3y4eHus: MaKpOIBOIIOLUH. PackpsiBaTh conep:kaHue TEPMUHOB U ITOHSATUN:
[Taneonronoruueckue [TaneoHToMOrNYECKre METOIbI U3YUEHHS SBOJIIOLIMU. | MAKPOIBOJIOIMS ((puiIoreHes), nepexoaHsie GopMsl,
METO/Ibl U3YUECHHUS [Nepexonnbie GOpMBI U GUITOTEHETHYECKHUE PSIIIBI (UIIOTeHETHYECKUE PSI/IbI, TAJICOHTOIOTHSL.
9BOJIIOLIUH OpPTraHU3MOB. XapakTepHu30BaTh MAKPOIBOJIIOLIUIO KaK

JemoncTpanum TaOauIbl U CXEMBI: HaJBUJO0BYIO 3BOJIIOLIMIO 00pa30BaHus KPYITHBIX

«DPUIOreHeTUUECKUN psijl JIoLaan», TaKCOHOMHUYECKUX eAMHUL. OOBIACHATH 3HAUCHHUE

«ApPXEONTEPUKCY, «3BEPO3YOBIE AMIEPH», MAJI€OHTOJIOTUYECKUX UCCIIETOBAHUM JIsl TOJTY4YEHUs

«Crerouedainsl», «PUHHOPUTHIY, «CeMeHHbIe (aKTOB HBOJIOIIMH OPTaHU3MOB.

MAOPOTHUKI. [IpuBoUTH MpUMEPHI OPraHU3MOB, OTHOCSLINXCS K

OOopynoBanme: KOJUICKIMH, repOapuw, nepexoaHbM Gpopmam. Ha3biBaTh rpymiisl

MYJISKA UCKOIIA€MBbIX OCTaTKOB OPraHU3MOB OpPraHu3MOB, JJIsi KOTOPBIX BOCCTAHOBJIEHBI
¢dunorenetnyeckue psiibl. CpaBHUBATH MPOLIECCHI
MaKpO3BOJIOLMH U MUKPO3BOJIIOLIUU

3.2 | buoreorpaduueckue buoreorpaduueckre METOb U3y4EHUS BOMIONMUA. | PackpbIiBaTh cojiepikaHUe TEPMUHOB U TIOHSATHIA:
METO/BI U3YUYEHUS CpaBHeHnue ¢uopsl 1 payHbl MATEPUKOB U OCTPOBOB. | Ouoreorpadusi, SHAEMUKHU, peIUKThl. OOOCHOBBIBATH
9BOJIIOLIMH buoreorpaduueckue obiactu 3emin. 3Ha4YeHue ouoreorpaduu I U3y4EHHs SBOJIIOLIUU

BuapI-oHIEMHUKH U PETHKTEI.
JemoncTpanuu TabauIbl U CXEMBI:
«buoreorpaduyeckne 30Hb1 3eminy, «Jpeid
KOHTHHEHTOBY, «PenukTsl». O0opynoBanue:
repbapuu; KOJUICKIIUA HACEKOMBIX

OpPTaHU3MOB.

[lepeuncnsats 6uoreorpadpuueckue o061acTu 3eMiIu
1 OOBSCHATH MPUYNHBI UX BBIJICICHUSI.
CpaBHuBath Quiopy u (ayHy MaTepuKkoB U
OCTPOBOB, pACTeHHSI W IKHUBOTHBIX pPa3HBIX
ouoreorpadpuueckux  obmacreii.  [IpuBonuThH
NpUMEPBl  PEIMKTOBBIX OPraHU3MOB, BHUJIOB-
9HIEMUKOB. OOBICHATH NPUYUHBI COXPAHCHHS
BUJIOB 9H/IEMHUKOB H (OKHBBIX HCKOIIAEMBIX»




3.3

DOMOpUOTOTHYECKUE U
CPaBHUTEILHOMOP(HOJIOTH
YCCKHEC METOJbI U3YYCHHA
HBOJIIOIUH

DOMOpHOIOTHYECKHE U
CPaBHUTETHLHOMOP(OIOTHIECKUE METOIBI H3YUCHUS
3BOMIONMU. ['eHeTHUEeCKHE MEXaHU3MBI IBOJIIOIIH
OHTOTr'€HE3a U MOSBJIECHUS 3BOJIOLMOHHBIX HOBLIECTB.
['oMonoruyHbIC ¥ aHAJIOTUYHBIE OPTaHBI.
PyaumenTapHbie Opranbl U aTaBU3MBI.
MonexynsapHOTeHETHIECKIEe, OMOXUMUYECKHUE U
MaTeMaTHYE€CKUE METOIbl U3YUYEHHUSI SBOJIOIIH.
I'omonoruunsie renpl. COBpeMEHHBIE METOTBI
MOCTPOCHHUS (PHITOTEHETUYECKHX JCPEBHEB.
XPpOMOCOMHBIE MYTALIMH U 3BOJIOLIHS TEHOMOB.
JdemoncTpanuu

[HoptpeTtsi: K. M. bap,

A. O. Kosanesckuii, ®. Mroiep,

9. I'exkens.

Tabnuie! 1 cxeMsl: «HavansHble cTagnu
SMOPHUOHAIIBHOTO Pa3BUTHS TO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTHYHBIC U AHATIOTUYHBIE
oprasbl», «Py1uMeHTb», « ATaBU3MBI»,
«XpOMOCOMHBIE HAOOPHI YETIOBEKA M IIUMIIaH3E.
OO6opynoBanme: KOJUICKINH, FepOapun, MYJSHKU
TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX
OpraHOB U aTaBU3MOB

PackpsiBaTh conep:kaHre TEPMUHOB U ITOHATHI:
3MOpHOI0rus, MOpQOI0rus, rOMOJIOIUYHbIE U
aQHAJIOTMYHBIE OpraHbl, PyIUMEHTHI, aTABU3MBI,
OMOXMMHUYECKast TOMOJIOTHSL.

XapakTepu30BaTh YMOPUOJIOTUYECKHE,
CPaBHUTENBHO-MOP(OIOrHYECKUE, MOJIEKYIISPHO-
reHeTHYecKrue, OMOXUMHUYECKHE, MATEMAaTHYECKUE
METOIbl U3y4eHHUs IBOTIOLMHU. OOBACHATH
3HaueHue SMOPHUOIOrUH, CPABHUTEIBLHOM
MOpP(hOJIOTUH, MOJIEKYISIPHON T'€HETHKH,
OmoxuMuu, OMOMH(GOPMATHKH TSI U3YUCHHS
9BOJIIOLIMY OPraHU3MOB.

Ouenusath BkiIag A. O. KosajseBckoro B
pa3BUTHE HBOJIOLMOHHOIO yueHus. OnuchBaTh
TCHETUYECKHAE MEXAHU3MBI BOJIIOLNU
OHTOT'€HE3a U MOSIBIICHUS SBOJIFOIIMOHHBIX
HoBIIECTB. [ [puBOAUTE IPUMEPHI aTaBU3MOB U
PYAUMEHTapHBIX OPraHOB y Pa3IMYHbIX
OPTraHu3MOB U OOBSCHATH IPUUMHBI UX
MOSIBJICHHUS.

[IpuBoauTh IIPUMEPBI TOMOJIOTMYHBIX
AQHAJIOTMYHBIX OPTaHOB.

CpaBHUBaTb CTPOEHHE OPraHOB y
OpPraHU3MOB Pa3HbIX CHUCTEMATHUYECKUX

TpyMIL

[IpuBoUTE MpUMEPHI OMOXUMHUYECKON 1 T€HHOM
TOMOJIOTHH.

OnenuBaTh 3HaU€HUE OMOMH(OPMATUKH JISI
W3YYEHUs] 3aKOHOMEPHOCTEN IBOTHOLUU

u




3.4 | O0mue 3aKOHOMEPHOCTH 2 OOmme 3aKOHOMEPHOCTH (TpaBWiIa) 9SBONIONMHU.  PacKpheIBaTh colepKaHHe TEPMUHOB U MOHITHHA:
IBOJTIOINH IHpunyun cmenvl gynxyuil. cMeHa (YHKIUN OpraHoB, HEOOPATUMOCTh

HeobpaTtumocTs 3BOMIONUH. HBOJIIOINH, A/IaIITUBHAS paiHaIHs,

AnanTuBHas paguanus. HEPaBHOMEPHOCTH TEMIIOB DBOJIIOLIUH,

HepaBHOMEPHOCTH TEMIIOB IBOIIOIHH. Yyepe0BaHNe TJIABHBIX HANIPABICHUI dBOJIOIINH.

JemoncTpanuu Tabauip! v cxeMbl: «I 1aBHbIe AHaTM3UPOBATh MPUYHMHBI YE€PEOBAHHS TTIaBHBIX

HaTPaBJICHUS IBOJIOIHIIY, «O0IINe 3aKOHOMEPHOCTH | HAIPABJICHUHN 3BOIONNN. [IpHBOANTE IpUMEPHI

SBOJTIOLIUI MIPOMCXOXKACHUS OPTaHU3MOB OT
HECTICIMAIM3UPOBAHHBIX ~ TPEIKOB M HUX
nporpeccupytomei  crnenuanuzanui. OOBACHATH
PUYMHBI HEPABHOMEPHOCTH TEMITOB YBOJIIOIHN.
[IpuBOAUTH IPUMEPHI ANANTUBHOU pajualuu y
OpraHU3MOB.
OOBACHATH MPUYMHBI HEOOPATUMOCTH 3BOJIIOLUU

Htoro yacos 1o teme 6

4 Tema «IIpoucxoskaenne u paspuTHe KU3HH HA 3eMiie»
4.1 ['unoressr 2 Hayunble runore3sl NpOUCXOKACHUS KU3HN Ha PackpeiBaTh  coxepxkaHue ~ TEPMUHOB U
BO3HMKHOBEHUS  JKU3HU 3emie. AOuoreHes u nancrnepmus. JloHaydHsle MTOHSATUN: KpealloHU3M, BUTAJIU3M,
Ha 3emie IIPENCTABICHUS O 3aPOKACHUN KU3HU MaHcnepMus, abHOreHes.

(xpearmonusM). ['unoresa mocTosTHHOTo
CaMo03apOXKICHUS KU3HU U €€ OTPOBEPIKEHHE
onsitamu ®. Penu, JI. Cnannanuanu, JI. [Tactepa.
[IpoucxoxaeHue KU3HU U aCTPOOUOIIOTHSI.
JdemoncTpanuu

[optpetsl: @. Penu, JI. Cnaymannanmu, JI. TTactep.

Tabmuisl 1 cxeMbl: «Cxema onbita D. Penny,
«Cxema omnbita JI. [lactepa no uzydeHuro
CaMO3apPOKICHUS JKU3HI

WznaraTe Hay4HbIE TUIOTE3bI U TEOPUU
MIPOMCXOKICHUS )KM3HU Ha 3emiIe.

OunenuBath Bkiag @. Pequ, JI. Cnamnannanm,
JI. Tlactepa B hopMupoBaHUE HAYIHBIX
B3IJIA/IOB HA MPOUCXOXKJICHUE KU3HH HA 3eMIIe.
[lepeuncnaTh cTaauu pa3BUTHS KU3HUA Ha
3emiie, COTJIACHO TEOpHH OMOII033a




4.2

4.3

OCHOBHBIE dTAITBI
HEOPraHUYECKOM
JBOJIIOLIUHU

Ucropus 3emiu u
METOJIbI €€ N3yUeHUs

OcHOBHbIE ~3Talbl HEOPraHWYECKOW  SBOJIOLUU.

[TnanerapHas (reosorudyeckas) SBONIOIHSL.
Xumuyeckas 3BoJOLNA. AOMOTeHHbIN CUHTE3
OpPraHWYECKHX BEIECTB W3 HEOPraHMUECKUX. OMbIT
C. Munnepa u I'. FOpu. O6pazoBanne moaIuMepoB U3
MoHoMepoB. KoanepsaTtnast runoreza A.M. OnapuHa,
runoTte3a nepBuyHoro oympona . XomnaeiiHa,
reerudeckas runoresa I'. Mémnepa. Pudosumst (T.
Uexk) u runoreza «vupa PHK» V. I'unbGepra.
dopmupoBaHue MEMOpPaH 1 BOZHUKHOBEHUE
MIPOTOKJIETKH.

JdemoncTpanuu

[Toptpetsr: C. Muiep, I'. FOpu, A. . Onapumn,
Jx. Xonnpeunn, I'. Mémnep.

Tabmupt u cxembl: «Cxema onbita C. Mumepa, I
Opu», «Otanbl HEOPraHUYECKOW  HBOJIIOLUNY.

BupryanabHas sjadoparopHasi padora
«Mopnenuposanue onbiToB Muepa— FOpu no
U3YYEHHI0 a0MOTEHHOTO CUHTE3a OPraHUYECKUX
COCJIMHEHUH B NMEpBUYHOI aTmMochepe»

HcTopus 3emMaun u MeTobl €€ U3yUEeHHUS.
Hckomnaemble OpraHMueCcKUe OCTATKHU.
I'eoxpononorus u e€ meroasl. OTHOCUTENbHAS U
abcomroTHas reoxpoHosorus. ['eoxpoHoaoruueckast
IIKaJa: Y0HBL, 3Pbl, IEPUO/IBI, SITOXH.
JdemoHcTpauuu

TabauIIbl U CXEMBI:

«I"eoxpoHosornueckas mkana». Od6opyaoBanue:
KOJUIEKIIMM OKaMEHEJIOCTEH, MMOJIE3HbIX
MCKOIIA€MbIX; MYJISI)KU OPraHUYECKUX OCTATKOB
opranu3moB. JlabopaTtopuasi padora
«/3ydeHne 1 ONMcaHue NCKOMAEMBbIX OCTATKOB
JPEBHUX OPTaHU3MOB)

PackpsiBaTh conepkanre TEPMUHOB U ITOHATUI:
reoJIorn4ecKas SBOIIOLUS, XUMUYECKast
IBOJIIOLIMSL, A0MOTEHHBIN CUHTE3, IEPBUYHAS
aTMocdepa, KoallepBaTHbIE Karljid, puO031MBbI,
MIPOOUOHTHI.

XapakTepu30BaTb OCHOBHBIE TallbI
XUMUYECKOH 3Bosonuu. HaspiBaTh
XMMUYECKHI COCTaB MEPBUUHON aTMOCHEpHI
3emun. OnenuBats Bkiag C. Muiepa, T
Opu, T. Yeka, Y. I'nnbepra B hopmMupoBanue
HAy4YHBIX B3IVISII0B Ha MPOMCXOKICHUE
*U3HU Ha 3emiie. OnuCkIBaTh yCIOBUS,
HeoOXoanuMBbIe JUISI a0MOTEHHOI'0 CHUHTE3a
OpraHu4eCcKuX coequHeHuu. [IpuBoanTh
IIPUMEPBI MOJIEKYJI, Y KOTOPBIX BO3HUKIIU
IIPOLIECCHI FTEHETUYECKOTO KOIMPOBaHUS U
(bepMeHTaTHBHAs aKTUBHOCTh. OOOCHOBBIBATh
HEBO3MO>KHOCTb [IOBTOPHOI'O BO3HUKHOBEHUS
YKU3HU Ha 3emiie

PackpsiBaTh conep:kaHue TEPMUHOB U ITOHSATUN:
T€OXPOHOJIOTHS (OTHOCHTEbHAS, a0COJIFOTHAS),
OKaMEHEJIOCTH, METO/IbI

TF€OXPOHOJIOTUH, TEOXPOHOIOTUYECKAs [IKAJIA:
JOHBI, 3pbl, IEPUO/IbI, SNIOXU. XapaKTEPU30BaTh
METObl U3YUEHUSI UCTOPUH 3EMIIH.
[lepeunciaTs pasuelbl reOXpOHOIOIMYECKOU
mkanbsl. OlleHUBAaTh 3HAYEHUE UCKOIAEMBbIX
OCTaTKOB JJIsl U3YYEHUSI HCTOPUH PA3BUTHUS
KU3HU Ha 3emIIe.

OOBSACHATH XapaKTep pacipeeacHUs
HCKOIIaEMBIX OCTAaTKOB B 3€MHOM KOpe.
CpaBHHBaATH METOIBI A0COIOTHON U
OTHOCHUTEJILHOM F€0XPOHOJIOTUU




4.4

HavansHble Tamnst
OpraHUu4eCKOu
3BOJIIOLAA

HavanpHbie 3Tanbl OpraHMuecKoi BOJTIOIHH.
[osiBneHue u 3BOMIOIMS IEPBBIX KIETOK.
DBoumorusa MeTabonu3ma. Bo3HUKHOBEHHE
nepBbIX 3kocucTeM. CoBpeMeHHbIE MUKPOOHBIE
OMOTUIEHKH KaK aHAJIOT MEePBBIX Ha 3emiie
coobmectB. CtpoMatonuTsl. [IpokaproTsl u
JYKapHUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOUOTEHE3).
DBOJIIOIIMOHHOE TTPOUCXOKICHUE BUPYCOB.
JeMmoHcTpanumn

Tabaunbl U cxeMbl: «HadaapHbBIE TaITBI
OpraHUYeCcKOi IBOTIOLUNY, «CxeMa oO0pazoBaHuUs
AYKApHOT IMyTEM cuMOnoreHe3ay», «CTpoeHue
BHUpYCa»

PackpsiBaTh conep:kaHue TEPMUHOB U ITOHSATUN:
«TIOCJIETHUIN YHUBEPCAIBHBIN 00N TIPETOK,
OJTHOKJIETOYHBIE OPTraHU3MbI, TPOKAPHUOTHI,
9yKapUOTHI, CUMOMOTeHe3. XapaKkTepu30BaTh
HayaJIbHBIE ATAMbl OPraHUYECKOUN IBOJIFOLINH.
[TpuBoauTH MpUMEPH apoMOP(HO30B TEPBBIX
OJTHOKJIETOYHBIX OPTaHU3MOB. XapaKTEPU30BaATh
OCHOBHBIE ITOJIOKEHHMS M JOKa3aTeabCTBa
TUIOTE3bI CUMOHMOTEHE3a.

Jloka3bIBaTh MOIYaBTOHOMHOCTh MUTOXOHIPHI U
IJIACTH]I, UX MIPOUCXOXKICHUE OT
MIPOKAPUOTUYECKUX KIIETOK.

JlenaTh BBIBOBI O 3HAYCHUHU BOSHUKHOBEHUS
¢dotocuHTe3a, GOPMUPOBAHUS SAPA IS
JaJIbHEMIIETO pa3BUTHS )KMU3HHA HA 3eMIie.
XapakTepu3oBaTh F'HIOTE3bl IPOUCXOKICHUS
BUPYCOB

4.5

DBOJIOIUS DYKapHOT

[IpoucxoxaeHrne MHOTOKJIETOUYHBIX OPraHU3MOB.
Bo3HUKHOBEHME OCHOBHBIX T'PYIIIT MHOTOKJIETOYHBIX
OpraHu3MOB.

JdemoHcTpanuu

Ioptpet: . 1. MeuHuKOB.

Tabauiel U cxeMbl: «HavanbHBIE dTAIIBI
OpPTraHUYeCKOM IBOJIIOIUNY, «CucTteMa >KMBOU
PUPOIBD)

PaCKpI)IBaTB COACPKaHNEC TCPMUHOB U MOHSTHM:
IMPOKapUOThl, 9YKAPUOTbI, MHOT'OKJICTOYHOCTD,
crequar3anus KJICTOK, BUPYCHI.

XapaKTepu3oBaTh MPOMCXOXKICHNE
MHOTOKJIETOYHBIX ~ opraHu3MoB.  CpaBHHUBAaTh
0COOEHHOCTH 9YKApUOTUYECKUX u

MIPOKAPUOTUYECKUX OPTaHU3MOB.
Ha3zpiBaTh OCHOBHBIE apOMOP(]O3BI IYKAPUOT U
OLIEHUBATh UX 3HAYEHHUE JJIS JalbHEHIIIero
pa3BUTHUS KU3HU




4.6

OCHOBHBIE dTAITBI
JBOJIOLIUHA
PaCTUTEILHOTO MHpPa

OCHOBHBIE 3Tallbl BOJIIOINH BBICIIUX PACTEHUH.
OcHoBHbIe apoMopdo3bl pacTeHuil. Beixon pactennit
Ha cyury. [losiBlieHre CIOpOBBIX pacTEHUI U
3aBO€BaHME UMU CylmIH. CEMEHHBIE pacTEHUS.
[IpoucxoxkaeHre BETKOBBIX PACTCHUM.

JeMmoHcTpanumn
Tabnuipl 1 cxembl: «ApoMop(dO3bl pacTCHHID,
«PurnoUTH, «OIHOKJIETOYHBIE

BOJOPOCHN», «MHOTOKJIETOYHBIE BOJOPOCINY,
«Mxmy», «[TanopotHukm», «I onocemeHHbIe
pacteHus», «Opranbl IBETKOBBIX PACTCHUIN».
O0opynoBanue: repoapuy pacTCHUN Pa3IUUYHBIX
otaenoB. IlpakTuyeckasi padora

«M3yuenue 0cOOEHHOCTEW CTPOCHHUS PACTCHUI
pPa3HBIX OTJEIOB

PackpsiBaTh conep:kaHue TEPMUHOB U ITOHSATUN:
BOJIOPOCIIH, PUHUOPUTHI, MXH,
MalOPOTHUKOOOPA3HbIE, CEMEHHBIE TAITIOPOTHUKH,
roJI0CEMEHHBIE, TOKPBITOCEMEHHBIE, OecIooe
MoKoJieHue (crnopour), MoJI0BOE MOKOJIEHNE
(rametodut). Ilepeuncnate OCHOBHbIE TAIIbI
9BOJIIOLIMU pacTUTEIbHOr0 Mupa. HazbiBaTh
OCHOBHBIE apoMOp(h03bl PACTCHHUI U OLICHUBATh
UX HBOJIIOLMOHHOE 3HAUYEHUE.

CpaBHMBaTh OCOOEHHOCTH CTPOCHMS PaCTCHUNA
Pa3HBIX OTEJIOB

4.7

OCHOBHBIE dTaNbl
3BOJIIOLIUH KUBOTHOT'O
Mupa

OCHOBHBIE 2Tarbl YBOJIIOIIUN KUBOTHOTO MHUPA.
OcHoBHbIe apoMop( 03kl KUBOTHBIX. BeHckas
(hayna. KemMOpuiickuii B3pbIB — MOSIBIICHNE
COBPEMEHHBIX TUTOB. [IepBbie XOp10BbIE )KUBOTHBIE.
JKu3Hb B Bozie. DBOMIONHS TTO3BOHOYHBIX.
[poucxoxaenue ampuOUit U penTUIni.
[IpoucxoxaeHre MICKOMUTAOIINX U TITHII.
[Mpunanmn kmtoueBoro apomopdoza. OcBoeHue
0eCII03BOHOYHBIMH U TTO3BOHOYHBIMH JKHBOTHBIMHU
CYILIN.

JdemMoHcTpanumn

Tabauiel U cxembl: «CxemMa pa3BUTHS JKUBOTHOTO
MUpay, «ApoMopd 03kl JKUBOTHBIX», «IIpocTeiimme,
«KumeunononoctHeiey, «Ilmockue yepBu»,
«Unenucronoruey, «PuIObI», «36MHOBOIHEICY,
«Ipecmbikaromuecs», «[ITUb»,
«Mnekonuraromuey. O6opya0BaHue: KOUICKIIMU
HACEKOMBIX; BIaKHBIE TTPenapaThl )KUBOTHBIX;
PAKOBUHBI MOJUTFOCKOB; KOJIJIEKIIUN UTJIOKOXKHX;
CKEJIEThI MO3BOHOYHBIX KUBOTHBIX; Uyuesa MTHI] 1
3BEpEH.

PackpsiBaTh conep:kaHre TEPMUHOB U ITOHSATHN:
[IPOCTEHIINE, IIJIaCTUHYATBIE,
KHILIEYHOIIOJIOCTHBIE, IIJIOCKUE YEPBH,
YJICHUCTOHOTHE, PhIOBI, 3MHOBO/IHBIE,
IIPECMBIKAOIIHECS, ITULIBI, MIIEKOITUTAIOLIHE,
JKTOAEPMa, DHTOAEPMA, ME301epMa,
IBYCTOPOHHSSI CAMMETPUS, TEIUNIOKPOBHOCTb.
[lepeunciiATb OCHOBHBIE 3TaIlbl YBOJIIOLUU
KMBOTHOTO Mupa. Ha3piBaTh OCHOBHBIE
npeajanTaiy, CioCOOCTBOBABIINE BBIXOLY
JKMBOTHBIX Ha CyNIy.

OneHuBaTh 3HaUE€HNUE PA3BUTHUSI HEPBHOM CHCTEMBbI
U1 IPUCTIOCOOJIEHNUS )KUBOTHBIX K YCIIOBUSIM
OKpYKaroIle Cpeabl.

OOBACHATH MPUUYMHBI SBOJIIOLIMOHHOTO pacliBeTa
HACEKOMBIX, KOCTHBIX PBIO, IITHII,
MJIEKOTIMTAIOIINX




IpakTnyeckas padora
«M3ydyenue 0coOOEHHOCTEH CTPOCHUS
[MO3BOHOYHBIX KHUBOTHBIX»

4.8

PaszButue xu3Hu Ha
3emiie

PazButue xu3Hu Ha 3eMiie 10 3paM U NEPHOJAM:
apxew, MpoTepo30H, Naje0301, ME30301, KATHO30M.
OO01mas xapakKTepuCTHKa KIIMMAaTa U Te0JIOTHIECKUX
npoueccoB. [losiBieHNe U paclBET XapaKTePHBIX
OpPraHu3MOB. YTieo0pa3oBaHHe: €ro YCIOBHS U
BJIUSIHUE Ha Ta30BbIM COCTaB aTMOC(EPHI.
MaccoBble BEIMUPAHUS — SKOJIOTUUECKUE KPU3UCHI
rpouioro. IIpuunHel U cieCTBUSL MAaCCOBBIX
BbIMUpaHuii. COBPEMEHHBIN 3KOJIOIMYECKUI KpU3HC,
ero ocobennoctu. [Ipobiema coxpaneHus
6unopazHoobpasus Ha 3emie.

JdemMoHcTpanumn

Tabnuiibl U cxembl: «Pa3BuTHE )KU3HU B apXeicKon
aper, «PazBuTue KU3HU B POTEPO3OUCKOHN IPE,
«Pa3BuTHe )XKU3HU B NIAJICO30MCKOH 3pe»,

«Pa3BuTHE )XU3HU B ME3030MCKOH 3per», «Pa3Butue
JKW3HU B KAWHO30MCKOM 3pe»

PackpriBaTh conep:kaHre TEpPMUHOB U MOHSATUM:
apxei, apxe0aKkTepun, IMaHOOAKTEPHUH,
MIPOTEPO30H, Maaeo30il, KeMOpPUi, OpJOBHUK,
CUIIYp, I€BOH, KapOoH, mepmb, [lanres, TeTuc,
TPUIOOUTHI, PUHUOPUTHI, PAKOCKOPITHOHBI,
MaHIUPHbIE PHIObI, KOTUII03aBPhl, ME3030H,
l'onaBana, JlaBpasus, Tpuac, ropa, Men,
XBOMHBIE, THHKIOBbIE, CATOBHUKOBBIE,
OeeMHUTBI, aMMOHHTBI, JUHO3ABPBI,
apXEONTEPUKC, MOKPHITOCEMEHHBIE, KATHO30H,
I1aJIE0r'€H, HEOT'eH, aHTPOIIOT€H, MaCCOBOE
BBIMUpaHUE. XapaKTepu30BaTh Pa3BUTHUE )KU3HU
Ha 3eMJIe 10 ApaM U IepuoiaM. Y CTaHaBIIMBATh
3aBUCUMOCTB MEXIY I'€0JOrMYECKUMU
IIpoLeccaMu, U3MEHEHUSIMU KJIIUMaTa U
IpoleccaMu B KHUBOM MPUPOJIE.

OOBSACHATH MPUYMHBI PACIIBETA CHCTEMATUYECKIX
IPYII OPraHU3MOB B Pa3JIMUHBIE 3PbI U
MEPUOBI.

AHanuM3upoBaTh NPUYMHBI U CIEACTBUS MACCOBBIX
BBIMUPaHUM.

Ha3zbiBaTh ocHOBHBIE apoMOpP(}O3bI pacTeHH 1
AKUBOTHBIX. [IpUBOANTE MpUMEPHI IEPEXOTHBIX
(dbopM OpraHU3MOB.

AHanu3upoBaTh MyTH peUIeHHs TPOOIEMbI
COXpaHeHMs OMopa3Hoo0pa3us Ha 3emiie




4.9

CoBpemMenHas

cucremMa

OpTraHN4Y€CKOro Mupa

Hroro gyacos 1o Teme

15

CoBpemeHHast cucTeMa OpraHnYecKoro MUpa.

HpI/IHI_II/Il'IBI KJ'IaCCI/I(I)I/IKaI_II/II/I OpTraHU3MOB. OCHOBHEBIE

CHUCTEMAaTUYECKHE TPYIIIBI OPraHU3MOB.
JdemoncTpanuu
Tabaumpl M CXEMBL:
OpPraHUYECKOr0 MHUPa»

«CoBpemeHHas

cucremMa

PackpsiBaTh conep:kaHue TEPMUHOB U ITOHSATUN:
OaKTepHuH, apXeH, BBICIINE PACTEHHUS, 3€JIEHBIC
BOJIOPOCIIH, OarpstHKu, Oypbie BOJOPOCIIH,
MOXOBUJHBIE, IATIOPOTHUKOBHUIHBIE,
XBOILEBUHbBIE, MJTAYHOBUIHBIE, TOJIOCEMEHHBIE,
ITOKPBITOCEMEHHBIE, TPOTUCTBHI,
KHILIEYHOIOJIOCTHBIE, IJIOCKUE YEPBH, KPYTJIbIE
4EepPBHU, KOJIbYAThIE YEPBHU, YIEHUCTOHOTHUE,
MOJITIOCKH, UTJIOKOKUE, XOPJIOBBIE, TPUOBI,
JUIIAWHUKH, BUPYCHI. XapaKTEepU30BaTh
COBPEMEHHYIO CHCTEMY OpPraHU4ECKOr0 MUPa;
Ha3bIBaTh OCHOBHBIE CUCTEMATHUECKUE I'PYTIIIbI
OpPraHU3MOB.

OOBACHATH MPUHLUIBI KIACCUPUKATIH
OpPraHU3MOB.

IlepeuncnsaTb OCHOBHBIE PU3HAKH IIPOKAPUOT,
pacTeHuil, KUBOTHBIX, TPHOOB, KPACHBIX U OypBIX
Bogopocient. [Ipusoaute npumepsl
IIPEICTABUTENEH OCHOBHBIX CUCTEMATHYECKUX
TPy OPraHu3MOB

5

Tema «IIpoucxoxkaeHne 4eji0BeKa — a

HTPOIIOT€HE3»

5.1

AHTponosiorus — Hayka

O YCJIOBCKEC

1

Pasznensl 1 3a1a4n aHTPOIIOJIOTUH.
MeTozb! aHTPOIOJIOT HH.
JdemMoHcTpanuu

TaOauIIbl U CXEMBI: ((MGTOI[BI AHTPOIIOJIOTUN.

O0opynoBanue: MyJsHKA OKAMEHEIIOCTEH,
peIMETOB MaTepUAIbHON KYIbTYPhI IPEIKOB
qesroBeka; pororpadum HAXOJOK HCKOITAEMBIX
OCTaTKOB YeJIOBEKa

PackpsiBaTh conep:kaHue TEPMUHOB U ITOHSATUN:
aHTPOIOJIOTUsI, MOP(OJIOT S, AHTPOTIOT€HE3,
AHTPOIIOMETPUS, PEKOHCTPYKLIUS, apXEOJIOTHsl,
aTHOTpadus.

Ha3ssiBath paszaesnsl U 3a1a4u aHTPOIIOJIOTHH.
XapakTepu3oBaTb METOJIbI

AHTPOTOJIOTUU U CPAaBHUBATH UX MEX]Y COOOM.
Beigensate  BOIPOCHI  DBOJIIOLMM  YEJIOBEKA,
HCCIEAYEeMbIE IPU  IOMOIIM  PA3IUYHBIX
METOJIOB




5.2

PazsuTne
NpeACTaBICHUN O
MPOUCXOKICHUU
yejoBeKa

CraHoBJeHHE MIPeCTaBICHUN 0
MIPOUCXOXKACHUN YEIIOBEKA.

Pennrno3sneie BO33peHus.

CoBpeMeHHbIE HAyYHbIE TeOpHH. [leMOoHCcTpauu
Hoptpert: Y. JapBun. Tabauibl 1 cXeMBbl:
«MeTobl aHTPOIIOJIOT UM Y.

O0opynoBanue: MyJIsHDKA OKAMEHEIIOCTEHH,
MIPEIMETOB MaTePHAILHON KYIbTYPBI
MIPEIKOB YEIOBEKA; PEMPOTYKIIHA
(pororpacun) kapTHH C

MHU(OJIOTHUESCKUMHU U ONOJICHCKIMHU
CIOKETaMU MPOUCXOKICHHS YeJIOBEeKa

PackpsiBaTh conep:kaHue TEPMUHOB U ITOHSATUN:
aHTPOIIOr€HHAs TEOpHUs, TpynoBas Teopusi, Homo
sapiens. OnenuBatsh Bkiag Y. JlapsuHa B
pa3BUTHE NIPEJCTABICHUNA O IIPOUCXOKACHUN
YyesioBeKa. ApryMEHTUPOBAHHO KPUTHUKOBATh
PENUTHNO3HBIE IPEICTABICHUS O MPOUCXOKIACHUH
YeJI0BEKa C MO3ULINN €CTECTBEHHBIX HAYK.
XapakTepu3oBaTh Hay4yHbIE TEOPUU
MIPOUCXOXKACHUS YeIOBEKa

5.3

MecTto 4yeaoBeKa B
CHCTEMC
OpraHn4cCKoro Mupa

CX0ACTBO UEIOBEKA C KUBOTHBIMH.
CucremMaTH4ECKOE MOJ0KEHHUE YETOBEKa.
CBuzeTenbCcTBa CXOACTBA YEJIOBEKA C )KMBOTHBIMU:
CpaBHUTEIBHO-MOpP]oIOTHYeCKHe,
aMOpuoNornueckue, Gu3noI0roOHOXNMHUECKHE,
TOBE/ICHYECKHE.

OTnuuus yenoBeKa OT )KUBOTHBIX. [IpsamMoxoxenue
Y KOMILJIEKC CBSI3aHHBIX C HUM NpHU3HAKoB. Pa3BuTne
TOJIOBHOTO MO3Ta U BTOPOM CUTHAJIBHOW CUCTEMBI.
JdemoHcTpanuu

Tabnwuipl U cXembl: «I 0JIOBHOM MO3T YEIOBEKay,
«YenoBexooOpa3Hble 00€3bsiHBIY, «CKEIEeT yenoBeKa
U CKeJIeT IIUMIIaH3e», «PyTMMEHThI U aTaBU3MbD».
Oo6opynoBaHue: CKeJIET YEJIIOBEKA; MOJIEIIb Yepera
YyeJI0BEKa U Yepera MIMMIIaH3€; MOJIeNIb KUCTH
YyeJI0BeKa U KUCTU muMIian3e. Jlaboparopuas
pabdora

«M3ydeHre  OCOOEHHOCTEH  CTPOCHHsI  CKeJeTa
YEJI0BEKa, CBA3aHHBIX C IMPSIMOXO0KICHUEM)

PackpeiBaTh  coxepxkaHu€ ~ TEPMUHOB U
MOHSITUN: PyIUMEHTHI Y YEJIOBEKA, aTaBU3MBI Y
YeJ0BeKa,

MPSIMOXO’KICHHUE, BTOpasi CUTHAJIbHAS CCTEMA.
Onpenendatb  CHUCTEMaTHYECKOE  IOJIOKEHUE
YeJIOBEKa B OpraHUueCKOM MUDE.

BbIsBIIATH UepThI CXO/ICTBA U PA3JIMUMS YEIOBEKa
Y KUBOTHBIX.

XapakTepu3oBaTh CBUAECTENbCTBA CXOACTBA
YeJI0BEKa U )KUBOTHBIX (CPaBHUTENIBHO-
Mop(oJIoTHUECKHE, SMOPUOTIOTHUECKHE,
($13M0I0roOMOXUMUYECKHE, TOBEICHUECKHUE).
[IpuBOANTH MpUMEPHI ATABU3MOB U PYJIUMEHTOB Y
yesoBeka. OnuchIBaTh NPU3HAKU YEJIOBEKA,
c(OpMHPOBABIINECS B CBA3U C JPEBECHBIM
00pa3oM JKU3HU MPEJIKOB U MPSIMOXO0XKIACHHUEM.
BBISBIISATE IPUUKHBI 0COOCHHOCTEH CTPOCHUS
yeperna 4eJoBeKa I10 CPAaBHEHUIO C
4eJI0BEKOOOpa3HbIMH 00€3bsTHAMMU.

CpaBHUBaTh OPYAUUHYIO AEATEIBHOCTh YEJIOBEKA
Y KUBOTHBIX.

CpaBHHMBaTh OCOOCHHOCTH BBICIIICH HEPBHOU
JESTEIbHOCTH YEJIOBEKA U )KUBOTHBIX




5.4 | JIBmKymue CUibl JBrkymue cuibl ((hakTophl) aHTPOIIOTeHE3a: PackpsiBaTh conep:kaHue TEPMUHOB U ITOHSATUN:
(daxTopsr) Ouosnorudeckue, connanbabie. COOTHOIIEHUE HACJIE/ICTBEHHAs! U3BMEHYHBOCTh, €CTECTBEHHBIH
aHTpOIOreHe3a OMOJIOTUYECKHX M COIMATBHBIX (PaKTOPOB B 0TOOp, OpyauiiHas 1€ATeIbHOCTh, TPYIIIIOBOE

AHTPOTIOTEHE3E. COTPYIHUYECTBO, OOIIICHUE, PEUb.
JdemoHcTpauuu XapakTepru30BaTh JIBUKYIIHUE CUIIbI
Talauubl U cxembl: «JIBIKYIIUE CHUITBI aHTpOIIOreHe3a: OMOJI0rnYecKue u
AHTPOIIOTEHE3a. collMajbHbIE
O0opynoBanme: MyJISKU IPEIMETOB MaTEpUAJILHOMN
KYJIbTYpPbI IPEJIKOB YEJIOBEKA

5.5 | OcHoBHBIE cTaIUU OCHOBHBIE CTaIMM AHTPOTIOTEHE3A. PackpriBaTh comeprkaHne TEPMUHOB U TTOHSTHMA:

AHTPOIIOrEHE3a

Pannue yenoBekooOpa3Hble 00€3bsIHbBI
(IPOKOHCYIIBI) M pAHHUE TTOHTHIBI — OOIIHE TIPEIKH
4e0BeK00Opa3HbIX 00€3bsH U JIO/ICH.
ABCTpaJONUTEKHN — IBYHOTHE MPEIIKHU JTHOJIECH.
UYenosek yMelbli, IEpBbIe U3TOTOBJICHUS OPYIHN
Tpyaa. YenoBek NpsMOXOASIIUN U TTEPBbIA BBIXOJ]
nrozei 3a npeaensl Adpuku. Yenosek
reiaenpoepreKuii — OOIUi peIoK
HEaHJEePTaIbCKOTO YEJIOBEKA U YEJIOBEKA
pazymHoro. YenoBek HeaHepTaIbCKUN KaK BH]T
JIIOJIEH XOJIOAHOrO KiMMara. YesroBek pa3yMHbIN
COBPEMEHHOT0 THIIa, ICHUCOBCKUN YEIIOBEK,
OCBOCHHME KOHTUHEHTOB 3a TpeaenaMu AQpUKH.
[Taneoreneruka u najaeoreHOMHUKA.

JdemMoHcTpanuu

Hoptpetst: JI. JIuku, A. A. Porunckuii, M. M.
I'epacumos.

Tabmuiel U cxembl: «IBOJNIOIHOHHOE JIPEBO
YEJIOBEKay, «ABCTpaNIONUTEKY, «Yenosek
YMEIIBINY, «YenoBek MPAMOXOIALIUINY,

«JlenncoBckuii yenoBek», «Heanaepranbupi»,
«KpomanboH1b», «IIpeaku yenoBekay.
Oo0opynoBaHue: MOJICNIH TOPCA MPEIKOB YEIIOBEKA;
MYJISIKH IPEIMETOB MaT€pUATbHOU KYJIbTYpPbI
MIPEIKOB YeJIOBEKa

aBCTpajonurTek, Yenosek ymensii, Yenosek
MPSAMOXOAIINN, YemoBek reiaenb0eprekui,
UYenosek HeEaHEPTAIBCKUI, KPOMAHBOHEIL,
JICHHUCOBCKUH 4esioBeK, UenoBek pa3yMHbIN
COBPEMEHHOT'0 THIIa, MAJICOr€HETHKA.
XapakTepru3oBaThb OCHOBHBIE CTaUN
AHTPOIIOr€HE3A.

BbIABIIATH IPOTPECCUBHBIE YEPTHI, OSIBUBILLINECS
Yy IPEAKOB YEJIOBEKA Ha Pa3HBIX CTAIMIX
aHTpororenesa. [ I[puBouTe npumepsl
MPEICTABUTEIICH OCHOBHBIX CTaUN
AHTPOIIOr€HE3a: OMKUCHIBATh UX
AHTPOIIOMETPUYECKUE JaHHBIE, 00pa3 )KU3HU U
opyaus Tpyaa. CpaBHUBATh MpEeACTaBUTENEH
OCHOBHBIX CTaJMi aHTPOIIOre€HE3a




5.6

DBOJIONUS
COBPEMEHHOTO YeJIOBEKa

DBOJIIOLMS COBPEMEHHOT0 UyenoBeKa. EcTecTBeHHbIN
0TOOp B MOMYJIALUSAX YeJIOBeKa. MyTallMOHHBIH
nporecc u nonuMopdusM. [lonynsiuoHHbIE BOTHBIL,
npeiid reHoB, MUTpaIus U «d(pPeKkT ocHOBATESI» B
MONYJISALUSIX COBPEMEHHOI'O YEJIOBEKA.
JdemoHcTpanuu

TabauIel U cXeMbl: «ITaIbl BOJIOIHH YEIOBEKA)

PackpbiBaTh coepkaHUe TEPMUHOB U TIOHSITHIA:
MYTallMOHHBIN TPOLECC, TOIUMOPPU3M,
MOMYJISIITUOHHBIC BOJIHBI, Ipeli() TEHOB, MUTpaIHs,
«(pdext ocHOBaTEI».

XapakTepu3oBaTh poib €CTECTBEHHOTO 0TOOpa B
TOMYJISIIIASIX COBPEMEHHOTO YeJIOBEKa.
OneHuBaTh poiib MyTAllMOHHOTO TIpoIiecca,
MOMYJISILIMOHHBIX BOJIH, Jipeiida reHos,
MUTpanuu, «3¢heKra oCHOBATEN» B

HBOJIIOIUH TOIYJISIIUI COBPEMEHHOTO

yenoBeka. [IpuBoauTh npumMeps! GakTopos,
CTIOCOOHBIX BBI3BATh MOMYJISIIIMOHHBIC BOJIHEI B
HBOJIIOIIMH COBPEMEHHOTO YeJIOBEeKa

5.7

YenoBeueckue pachl.
MexaucuuninHapHbie
METO/Ibl aHTPOMOJIOT U

UYenoeueckue pacol. [lonstue o pace.

Bonpme pacel: eBponeouiHas

(eBpasuiickas), aBCTpaJIO-HETPOUTHAS
(’xBaTtopuanbHasi),  MOHTOJOMAHAS  (a3MATCKO-
aMepukaHckas). Bpems wu nmytm pacceneHus
YyeloBeKa M0 IuiaHeTe. EJAMHCTBO 4eoBeYeCKHX
pac.

Hayunas HECOCTOATENBHOCTh pacu3Ma.
[Tpucnoco0aeHHOCTh YeI0BEKa K pa3HbIM
YCIIOBUSIM OKpYyXarolen cpeasl. Bnusaue
reorpapuueckoi cpeasl U npeiida reHoB Ha
MOp(}OIOTHIO ¥ (PU3UOTIOTHIO YEIIOBEKA.
MeXITUCIUTUTHHAPHBIC METOJIBI B (PU3UYECKOMH
(6uonornueckoit) aHTPOIIOJIOTUU. DBOIIOIIHOHHAS
AQHTPOIIOJIOTHUS U TTAJICOAHTPOTIONOT ST
YyeJIoBeuecKux nonynanuil. buocounansHbeie
HCcCeI0BaHus IPUPOIBI ueroBeka. MccnenoBanue
KODBOIIOLIUY OMOJIOTHYECKOT0 U COLIMATBHOTO B
YEJIOBEKE.

JemoHcTpanumn

Tabmuip! u cxembl: «Packl yeoBeKay.
IIpakTnyeckas padora

PackpeiBaTh  copepaHUE€ ~ TEPMUHOB U
MOHSTUIA: paca, pacorexes, pacusm,
COLIMAJIBHBIN JaPBUHU3M.

XapakTepu3oBaTh MPU3HAKU OOJIBIINX pac
YeJI0BEKa: €EBPONCOUTHON

(eBpa3uiicKoii), aBCTPaI0-HETPOUTHOM
(3KBaTOpHAJIbHOI ), MOHI'OJIOMTHOM (23UaTCKO-
aMEpPUKAHCKOM).

BrisiBniats MIPUYHHBI BO3HUKHOBEHUS
yenoBeueckux pac. [IpuBoauTs mnpumMepsl
aJaNTUBHBIX NPU3HAKOB Y IpEACTaBUTEIEH
YEJI0BEUECKUX pac.

[IpuBOUTH CBUIETEIBCTBA €IUHCTBA
MIPOUCXOXKICHUS YEJIOBEUECKHX pac.
ConocTaBisTh alalTUBHbIE TUIIBI JTOJEH C
pacoBbIMU IpU3HAKaMu. J{0Ka3bIBaTh HAYUYHYIO
HECOCTOSITEIbHOCTh pacu3Ma




((I/IBYIIGHI/IG OKOJIOTHYCCKHX aZ[aHTaIII/Iﬁ YCIO0BCKa»

Hroro wacos 1o Teme
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6 TeMa «IK0JI0TUsSI — HAYKA 0 B3AaUMOOTHOIIEHUSIX OPTAaHU3MOB U HAIOPraHU3MEHHbIX CHCTEM € OKPY KAKIIel cperoii»
6.1 | 3apoxneHue u pa3BUTHE 1 3apokJeHUE U pa3BUTHE 3Kojoruu B Tpyldax A. | PackpbIBaTh cofep’kaHUE TEPMUHOB U MOHSTHUMA:
3KOJIOTUH I'ymb6onpara, K.®. Pynse, H.A. CeBepuoBa, D. | 3KOJOTHS, ayTIKOJIOTHS, CHHIKOIOT s, SKOJIOTHsI
I'exkens, COO0O0ILIECTB U YKOCUCTEM, SKOJIOTHUS BUIOB U
A. Tencmn, B.H. Cykauésa. Paznens! u 3anaun MIOIYJISALIAMN.
sKosioruu. CBsI3b HKOJIOTHH C APYTUMHU HayKaMHu. XapakTepru30BaTh OCHOBHBIE ATAIbI 3aPOKACHUS
JdemMoHcTpanun U Pa3BUTHS SKOJIOTUH KaK HAyKH.
Hoptpetsr: A. I'ymO0B1T, [TpuBOANTE MPpUMEPHI OOBEKTOB U3yUCHHUS
K. @. Pynse, H. A. CeBepuos, 9KOJIOTUU.
. I'exkkenpb, A. Tencnu, B. H. Cykaués. Tabmumpsl 1 | Ha3piBaTh OCHOBHBIC 3a/1aud, CTOSIIIUE TIEpen
cxeMbl: «Pa3aensl 3K0JI0rum» YYEHBIMU-IKOJIOTAMHU.
YcTaHaBIMBaTh B3aUMOCBSI3b SKOJIOTHH C
JPYTrUMU HayKaMu
6.2 | MeToabl HKOJIOTHH. 2 Metonst skonorun. [loneBbie HAOTIOACHMS. PackpeiBath cosepxaHie TEPMUHOB U MIOHSITUI:
3HaueHue OKCIIEPUMEHTHI B 3KOJIOTHH: IPUPOJHBIE U T0JIeBbIe HAOIIOACHHSI, MOHUTOPUHT OKPY>KaOILIEeH
HKOJIOTUYECKUX 3HAHUMI nabopaTtopHble. MozenupoBaHue B SKOJIOTHH. Cpeabl, MOECIMPOBAHUE, SKCIIEPUMEHT,
JUISL 4eJIoBeKa MOHUTOPUHT OKPYXKaIOIIEH CPEbL: MIPOTrHO3UPOBAHUE.
JIOKaJIbHBIM, PETHOHAIBHBINA U TI100aTBHBIH. XapakTepu3oBaTb METOAbI SKonoruu. Ilpusoaurs
3Ha4YeHHE SKOJIOTUUECKUX 3HAaHUU IS MIPUMEPHI MOJIEBBIX HAOIIOICHUN B SKOJIOTHH.
YeJI0BeKa. DKOJOTHYECKOE MUPOBO33PEHUE KaK BBISIBIIATE OCOO€HHOCTH MOHUTOPHHTA
OCHOBA CBS3€H YEJI0BEYECTBA C IPUPOIOH. OKpPY’KaIoIllel cpeibl KaKk METO/1a 3KOJIOTMUECKUX
DopMHUpOBaHUE HKOJIOTUYECKON KYIbTYPhI U uccienoBaHuii. OG0CHOBBIBAThH 3HAUEHUE
3KOJIOTUYECKOW IPAMOTHOCTH HACEJICHHUS. SKCIEPUMEHTOB B 3KOJIOTMUECKUX HCCIIEJOBAHUSAX.
JdeMoHcTpanun CpaBHuBaTh  J1aOOpaTOpHBIE UM  NPUPOIHbBIE
Tabauubl v cxeMbl: «MeToabl 3KoI0rum», «Cxema JKCIIEPUMEHTBl KaK METOJbl  JKOJOTMYECKHX
MOHUTOPHUHIA OKPYKAOIIEH CPEbI». HCCIIE0BAHUM.
JlaGopaTopHnasi paéora OueHnBaTh 3HAYEHUE IPOTHO3UPOBAHUS KaK
«M3ydyeHne METOI0B IKOJIOTHYECKHUX UCCIIETOBAHMI | METOA YKOJIOTMYECKUX HCCIICIOBAHUM.
OOO0CHOBBIBaTh HEOOXOJUMOCTH 3IKOJIOTHYECKUX
3HAHUU I COBPEMEHHOTO YEJIOBEKa
Htoro vacoB o teme 3

7

Tema «Opl"aHI/lfiMLI u cpeaa oouTaHUS»




7.1 | Dxonornyeckue Dkonornyeckue (HakTopsl M 3aKOHOMEPHOCTH UX PackpeiBaTh copepxkaHie TEPMUHOB U TIOHATHI:
(bakxTopsl neiictBus. Kiaccudukanus s3KoI0ruueckux 9KOJIOTUYECKUH (aKTOp, OMOTOrHYEeCKHi

(akTOpOB: abMOTHYECKHE, OMOTHYECKHE, ONTUMYM, OTPaHUYMBAIOIINN (JIUMUTUPYIOLIUH)
aHTpornoreHHsle. O0Iue 3aKOHOMEPHOCTH ¢baxrop.
JIeHCTBUS IKOJOTHUECKUX (hakTopoB. [IpaBuiio Knaccudummposats sxomorndeckne GaxTopsl 1Mo
munumyma (K. Ilnpenrens, FO. JIubux). pa3HbIM OCHOBAHUAM. XapaKTepU30BaTh 00IIME
TonepaHTHOCTH. DBPUOMOHTHBIE U CTCHOOMOHTHBIE | 3aKOHOMEPHOCTH JICHCTBHSI KOJIOTHIECKUX
OpTaHU3MBI. ¢akTopoB. OOOCHOBBIBATH JIEHCTBHE 3aKOHA
JleMoHCcTpanuu ONITUMYMa M 3aKOHA OTpaHUYUBAIONIETO (haKTOpa.
TaOauibl U cXeMbl: «IKOIOrHYecKue (HakToph». [IpuBOAUTE MPUMEPHI:
OoGopynoBanmue: repbapui U KOJUICKIIUH WUTIOCTPUPYIOIIHE JICUCTBUE MpaBuiIa
pacTeHuil M >KUBOTHBIX, MPHUCIIOCOOJIEHHBIX K MUHHMYMa,  OTpaHMYMBaIoOIero  (akropa,
BIIMSIHUIO pas3IUYHbIX 9KOJIOTUYECKUX HBPUOMOHTHBIX U CTEHOOMOHTHBIX OPIaHU3MOB
(akTopoB

7.2 | Abuotnueckue (GpaKTopsl. Abuotuyeckue akropel. CBET Kak 3KOJOrHUecKuil | PackpbiBaTh coziepikaHue TEPMUHOB U

CBeT KaK dKOJIOTHYECKUI
daxTop

¢akrop. [leiicTBUE pa3HBIX YYaCTKOB COJIHEYHOTO
CIIEKTpa Ha OPraHU3Mbl. DKOJIOTHUYECKHUE IPYIIIbI
pacTeHuil U )KUBOTHBIX I10 OTHOIIEHUIO K CBETY.
CurnanbHas poib cBeTa. PoTONEpPUOAU3M.
JdemMoHcTpanumn

Tabaune! u cxembl: «CBETOBOM CIIEKTPY,
«DKOJOTMUYECKUE TPYIIIbI )KUBOTHBIX 110 OTHOLIEHUIO

K cBeTY». O0opynoBaHue: repoapuu CBETOTFOOUBBIX,

TEHETFOOMBBIX M TSHEBBIHOCIIMBBIX PaCTCHHIA,
CBETOIIO0OMBBIE, TEHEIIOONBEIE U TEHEBBIHOCIIHUBEIE
KOMHATHBIC PACTECHUSI.

JlabopaTtopHnasi pa6ora «BrisiBieHue
MPUCTIOCOOICHH OPraHNU3MOB K BIMSHHUIO CBETa»

HOHATUI: CBET, (POTONEPUOIU3M.
XapakTepu3oBaTh JICMCTBUE CBETA KaK
9Ko0JIoru4eckoro (axkropa. CpaBHUBATb
NENCTBUE Pa3HbIX yYACTKOB COJIHEUHOTO
CIIEKTpa Ha OpPraHMU3Mbl. BeIABIATH
0COOEHHOCTHU CTPOEHHUS U KU3HEAESITEIbHOCTU
pacTeHUH pa3HbIX YKOJIOTHUYECKUX IPYIII 110
OTHOILICHHUIO K CBETY (CBETOIIOOMBEIE,
TEHENII0OUBBIE, TEHEBBIHOCIIUBBIE).

[IpyBoauTe  mpUMEpbl  pPaCTEHHUN  Pa3HbBIX
9KOJIOTMYECKUX TPYII 10 OTHOIIEHHUIO K CBETY.
BBISIBIISATE OCOOCHHOCTH CTPOCHHUS U
KHU3HEACATEIIBHOCTH KUBOTHBIX Pa3HBIX
AKOJIOTMUYECKUX TPYII M0 OTHOIIEHUIO K CBETY
(IHEBHBIE, CyMEPEYHBIE, HOUHBIE).

[IpuBOUTE MpUMEPDI KUBOTHBIX Pa3HBIX
9KOJIOTMUYECKUX TPYII 10 OTHOIIEHHUIO K
cBeTy. OOOCHOBBIBATH 3HAUYCHHE
¢doroneproar3mMa B )KU3HU OPraHU3MOB

U U1 IPAKTHKYU CEJIbCKOI0 XO0341CTBa




7.3

AbOunorndeckue GpakTopsl.
Temneparypa kKak
9KOJIOTMYECKUN (haKkTop

Temmeparypa Kak 3KOJIOTHYECKHUI (PakTop.
JleiicTBre TeMIiepaTypbl Ha OpraHU3MBL.
[TonknoTepMHBIE U TOMOMOTEPMHBIE

OpraHu3Mbl. DOBPUTEPMHBIE U CTEHOTEPMHbIE
OpraHU3MBI.

JeMmoHcTpanumn

Tabaune! u cxembl: «TemIoOKpOBHbIE JKUBOTHBIEY,
«XO0JIOAHOKPOBHBIE KUBOTHBIE.

Oo6opynoBanue: repOapuu U KOJUICKITUH
TETUIONIOOMBBIX, 3MMOCTOMKHUX, MOPO30YCTOHUUBBIX
pacTteHuii; yydesa ntui 1 3sepei. Jlaboparopuas
padora «BriBIeHUE IPUCTIOCOOICHUI OPraHU3MOB
K BIIMSHUIO TEMIIEPATYPHI»

PackpsiBaTh conep:kaHue TEPMUHOB U ITOHSATUN:
TeMIeparypa, HOUKHIOTEpPMHBIC
(X0JI0IHOKPOBHBIE), TOMOHOTEPMHBIE
(TEeTIOKPOBHBIC) OPraHU3MBI, aHAOHUO3,
SBPUTEPMHBIE OpPraHU3Mbl, CTEHOTEPMHbBIE
OpraHU3MBbl, TEPMOPETYIIALUSL.
XapakTepu30oBaTh JACHCTBUE TEMIIEPATyphl Ha
OpraHu3Msbl. BeIABISATE OCOOCHHOCTH CTPOCHHUS U
KHU3HEACSATEIIbHOCTH MONKUIOTEPMHBIX
(XOJIOTHOKPOBHBIX) U TOMOMOTEPMHBIX
(TETUTOKPOBHBIX ) ’KUBOTHBIX.

[IpuBOANTE PUMEPHI NOUKUIIOTEPMHBIX
(XOJI0THOKPOBHBIX) U TOMOHOTEPMHBIX
(TETUIOKPOBHBIX ) ’KUBOTHBIX. BBISABIATH
0COOCHHOCTH CTPOCHHUS U )KU3HEAEATEIbHOCTH
TEIUIONIFOOUBBIX, 3MMOCTOMKHX,
MOPO30YCTONYMBBIX PACTECHUM.

[IpuBoaUTH MpUMEPHI TEIIOIIOOUBBIX,
3UMOCTOMKHUX, MOPO30YCTONYMBBIX PACTECHUA.
[TpuBoauTH MIPUMEPBI BPUTEPMHBIX
CTEHOTEPMHBIX OPraHU3MOB.




7.4 | AbuoTtmueckue (paKTopsI. BrnaxHOCTB KakK 3KOJOTHUECKUH (PaKTOP. PackpsiBaTh conep:kaHue TEPMUHOB U ITOHSATUN:
BrnaxxHocTh Kak [pucnocoOienus pacTeHU K MOAIEPKaHUIO BJIa)KHOCTh, TUPOMUTHI, TUTPO(UTHI, ME30(UTHI,
9KOJIOTMYECKHH (pakTo BoHOTO Oananca. Knaccudukamus pacteHuii 1o Kcepo(hUTHI, )KUBOTHBIC: BOJIHBIE, IOJIYBOTHBIC,

OTHOIIEHHUIO K Bozie. [Ipucnocobienus Ha3eMHBbIE.
KUBOTHBIX K M3MEHEHHUIO BOJHOIO PEXUMA. XapakTepu3oBaTh JACHCTBHE BIAXKHOCTU KaK
JleMoHCcTpanuu 9KOJIOTHYECKOTO (pakTopa. BeIABIATE 0cOOEHHOCTH
Tabaune! u cxembl: «PU3NOIOTUYECKUE alallTAlliU | CTPOCHUS U )KU3HENEATEIbHOCTH PaCTEHUI pa3HbIX
AKHUBOTHBIX). 9KOJIOTMUYECKUX TPYII 10 OTHOIIEHHUIO K BOJE.
Oo6opynoBanme: repdapum pacTeHHid, oTHOcsuxcst | [IpuBoauth IIPUMEPHI pacTeHnn pa3sHbIX
K rurpoputam, kcepopuram, Mme30(utam, KOMHATHBIC | IKOJIOTHYECKUX T'PYIII IO OTHOIIEHHIO K BOJIE.
pacTeHus JTaHHBIX IPYIIIL. BeIsBIIsATS aHaTOMUYECKHE U (PU3HOIOTMUECKHUE
JlabopaTopnas padora «AHaTOMHUYECKUE IIPUCTIOCOOICHHS KUBOTHBIX K U3MEHEHHIO BOJHOTO
O0COOCHHOCTH PACTCHHM M3 Pa3HBIX MECT OOUTAHMS | PEXKHUMA.
[lpuBoaNUTh mNpUMEPHl BOJHBIX, MOJIYBOAHBIX H
Ha3eMHbIX KHBOTHbIX

7.5 | Cpeabl obutanus Cpenbl oOuTaHMsI OpPraHM3MOB: BOJHAs, Ha3eMHO- PackpbiBaTb  colepkaHME  TepMUHA  «cpena

OpraHu3MOB BO3/YIIHAs, MOYBEHHAs, TMTyOMHHAs MOJINOYBCHHAs, OOWUTaAHMI».

BHYTPUOPraHU3MEHHAs. OU3MKOXUMUYECKHE
0COOGHHOCTM  cpel  OOWTaHUS  OpPraHHU3MOB.
[IpucnocoOneHus OpraHu3MOB K KHM3HM B Pa3HbIX
cpenax.

JdemoHcTpauuu

Tabauie! u cxembl: «Cpeabl 0OUTaHUS OPraHU3MOBY.

O0opynoBaHue: KOJJIEKIMH KUBOTHBIX, OOMTAIOLINX
B pPa3HBIX cpeaax

XapakTepru30BaTh OCOOCHHOCTH BOJIHOM, HA3€MHO-
BO3AYIIHOM, TOYBEHHOH, TTyOMHHO MOATIOYBEHHON
Y BHYTPHOPTaHU3MEHHOW Cpejl OOUTaHUSI.
CpaBHuBaTh PUINKO-XUMHUYECKUE YCIOBHS Pa3HBIX
cpen oouTaHus. BEIIBIATE YepThI
MPHUCTIOCOOJICHHOCTH OPraHU3MOB K OOUTaHUIO B
BOJIHOM, Ha3€MHO-BO3/YIIIHOM, TOYBEHHOMH,
BHYTPHUOPTaHU3MEHHOM cpesiax OOUTaHUsI.
[TpuBOANTE MPUMEPHI OPraHU3MOB, OOUTAIOIINX B
pa3HBIX cpenax




7.6

buonornyeckue puTMbl

buonornueckue purMmel. BHenHNE U BHYTpEHHUE
putMbl. CyTOYHBIE U TOIUYHBIE PUTMBI.
[Ipucnoco0aeHHOCTh OPTaHU3MOB K CE30HHBIM
N3MEHEHUSAM YCIOBUH JKU3HMU.

JdemoHcTpanuu

Tabauubl u cxemsl: «bruonornyeckue puTMbI».
Oo6opynoBanue: repOapuu M KOJJICKIINN PACTEHUN 1
KHMBOTHBIX, 00JIaJAIOIINX YepTaMH
MPUCTIOCOOJIEHHOCTU K CE30HHBIM U3MEHEHUSIM
YCJIOBUH KU3HU

PackpeiBaTh copepxaHue MOHATHS «OMOTOTHUYECKHUE
PUTMBI». XapaKTepru30BaTh 0COOEHHOCTH BHELIHUX,
BHYTPEHHUX, CYTOUYHBIX U TOAUYHBIX
OMosIorn4eckux puTMOB. [IpUBOAUTH IpUMEpPHI
MIPOSIBJICHUS] OMOJIOTMYECKUX PUTMOB Y Pa3HBIX
OpraHU3MOB.

BbISBASATE 4epThl NPUCTIOCOOIEHHOCTH OPraHU3MOB
K CE30HHBIM U3MEHEHMSIM YCIIOBUH JKU3HHU.
OnuceiBaTh CE30HHBIE SBJICHUS B )KU3HU
OpPraHM3MOB, PaCIpPOCTPAHEHHBIX B CBOEH
MECTHOCTH

1.7

JKuznennbie hopmbl
OpTraHu3MOB

XuzneHusle popMbI OpraHU3MOB.

[onsiTie o xxuzHeHHo# Gopme. XKuzHeHHsle (HOPMBI
pacTeHuil: 1epeBbs, KyCTAPHUKHU, KYCTAPHUYKH,
MHOT'OJIETHUE TPAaBbl, OAHOJIETHUE TPABBHI.
XuzneHHble GOPMBI JKUBOTHBIX: THAPOOUOHTSHI,
re00HOHTHI, a9p00HOHTHL. OCOOEHHOCTH CTPOCHHS U
o0pa3a >KHU3HHU.

JdemoHcTpanuu

Tabnuipl u cxembl: «Ku3HeHHBIE (HOPMBI pACTCHUITY,
«Kuznennsie popmbl KUBOTHBIX». OO0Opy10BaHHeE:
repOapuu U KOJUIEKIIUU PACTEHUN U JKUBOTHBIX
Pa3IMYHBIX KU3HEHHBIX GOpM

PackpbIBaTh conepkaHue MOHATHUS «KHU3HEHHAS
¢dbopMma opranusmMay. BeISIBISITE 0COOEHHOCTH
CTPOCHUS M KU3HEICATEIIbHOCTH PACTCHUI Pa3HBIX
KHM3HEHHBIX (OpM.

[TpuBoauTH pUMepsI pacTeHui Pa3HbIX
KHU3HEHHBIX (POpM.

BeisBisTe 0COOEHHOCTH CTPOCHHUS u
KHU3HEIIEATEIIbHOCTH KUBOTHBIX pa3HBIX

YKU3HCHHBIX (OPM.
[TpuBOIUTE MPUMEPHI KUBOTHBIX PA3HBIX
KH3HEHHBIX POpPM




7.8

buotnueckue daxTopsl
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buotnyeckne  Qakrtoppl.  Bumel  OMOTHUECKHX
B3aUMOJICICTBUN:  KOHKYPEHLHUs,  XHUIIHUYECTBO,
cumbuo3 u ero ¢opmel. IlapazuTusm, Koomepamus,
MyTYaJu3M, KOMMEHCaJIN3M (KBapTUPAHTCTBO,
HaxjeOHndecTBo). Herpoduueckue B3auMoaeiCcTBUA
(Tonnueckue, popudeckue, padbpuueckue). 3HaUCHNE
OMOTHYECKUX B3aMMOJICHCTBUN [IJISl CYIIECTBOBAHMS
OpraHu3MoB B  cpene  oburtanus.  [IpuHuun
KOHKYPEHTHOT'0 HCKJItoueHus. JleMoHcTpanuu
Tabauier u CXEMBI: «2JKocucrema
LIMPOKOJUCTBEHHOIO Jiecay, «IKOCUCTEMA XBOWHOI'O
jIecay, «lenn nuTaHusgy, «XHUITHUYSCTBOY,
«Tapazutuzmy», «KoHKypeHIus», «CuMOuno3y,
«KommMeHcamuzm».  OOopyaoBaHue:  KOJUIEKIMH
JKUBOTHBIX,  y4YaCTBYIOIIHX B pa3IM4YHBIX
OMOTHUYECKUX B3aUMOJICHCTBUAX

PackpsiBaTh conep:kaHue TEPMUHOB U ITOHSATUN:
KOHKYPEHIUs, XUIIIHUYECTBO, Napa3uTU3M,
MyTyaJu3M, KOMMEHCAJIU3M, HETPOPUUECKHE
B3aUMO/ICHCTBUSI.

XapakTepu30BaTh BUABI OMOTHUECKUX
B3aUMOJICCTBHIA.

OOBSACHSTH CYIITHOCTh KOHKYPEHILIUH, XUITHUYECTBA,
[apasuTU3Ma, MyTyajanu3Ma, KOMMEHCAIN3MA.
[IpuBOIUTH MpUMEPHI OPTrAHU3MOB, YUYACTBYIOIINX B
OMOTHYECKUX B3aUMOJICHCTBUSAX Pa3HBIX TUIIOB.
OnenuBaTh 3HaU€HHUE OMOTHYECKHUX
B3aUMOJCHCTBUN IS CYILIECTBOBAHUSA OPraHU3MOB B
cpene ooutanusi. OOOCHOBBIBATH JICHCTBHE
IIPUHIIAIIA KOHKYPEHTHOTO UCKIIFOUEHUS

8 Tema «IK0JI0THS BUAOB U NOIYJISIIM D)
8.1 | Dxosornueckue 3 DKOJIOTHYECKUE XapaKTSPUCTUKU TOIYJISIIHH. PackpbIBaTh copepkaHue MMOHSATHS «IOITYJISIITHS.
XapaKTePUCTUKU [omymsiiust kak 6nonorudeckas cucrema. Poib OrneHuBaTh 3HAUCHNUE HEOTHOPOTHOCTH CPEJIBI,
MOMYJISTIAN HEOTHOPOAHOCTH CpeIbl, GU3UIECKUX 0aphEPOB U ¢buzmvecKux 6apbepoB U OCOOCHHOCTEH OMOJIOTHH

0cobeHHOoCTeH OMO0JI0ruK BUI0B B (POPMHUPOBAHUH
MPOCTPAHCTBEHHOM CTPYKTYPbI MOIYJISLIHIA.
OCHOBHBIE TTOKa3aTeIn MOMmyJAun: YUCJICHHOCTD,
IUIOTHOCTb, BO3PACTHAs U TMOJIOBasi CTPYKTYpa,
POKIaEMOCTh, IPUPOCT, TEMIT POCTA, CMEPTHOCTD,
MUTpaLys.

JdemoHcTpanuu

Tabaue! U cxeMbl: « IKOJIOTHUYECKHUE
XapaKTePUCTHKH MOMyIsAumn», «[IpocTpancTBenHast
CTPYKTypa NONyJIsumn», «Bo3pacTHble MUpaMubl
MOITYJIA LU

BUJIOB B (DOPMHUPOBAHUM MPOCTPAHCTBEHHON
CTPYKTYPBI MOIMYJISLIHA.

[TpuBOANTH MpUMEPHI NOMYISIUN Pa3HBIX BUIO0B
pacTeHui 1 KUBOTHBIX. XapaKTEPU30BATh
OCHOBHBIE IKOJIOTUYECKHE TTOKA3aTEIN
MOMYJISILIUK: YUCIIEHHOCTb, IJIOTHOCTb, BO3pACTHAS
Y TI0JIOBAsI CTPYKTYPa, POKIAEMOCTh, TPUPOCT,
TEMII POCTa, CMEPTHOCTh, MUTPALHSL.




8.2

8.3

DKojoruyeckas
CTPYKTYpa MOIYJIALHH.
JluHamuka nomynslud U
e€ perysanus

DKooruyeckas HUIa
BUIA

DKonoruyeckas CTpykrypa nomyisaua. OneHka
YHUCIIEHHOCTH TOMYJISILIUH.

JlnHaMuKa TOMYJISIIANA U €€ PETYIISIIHA.
buoTtnueckuii MOTEHIMAT MOMYJISIHH.
MonenupoBaHue TUHAMUAKA TOMyssiiun. KpuBbie
pocTa YuClIeHHOCTH nomysiun. Kpussie
BBEDKUBAHUS. Peryisnus 4ucieHHOCTH TTOMYIISINNI:
poib (PaKTOPOB, 3aBUCALIMX U HE 3aBUCSIIUX OT
TUTOTHOCTH. DKOJIOTUYECKHE CTPATETHH BUIOB (T- U
K-ctparerun).

JdemMoHcTpanumn

Tabauub! u cxeMbl: «CKOPOCTh 3acCeNCHUS
MOBEPXHOCTH 3EMJIH Pa3InYHBIMU OPTaHU3MaMI

[TousaTre 00 PKOJIOrHYECKOM HUIIIC BU/IA.
Mecrooburanre. MHOroMepHast MOJIEb
skonornyeckor Humm Jix. M. Xatunncona. Pasmepsl
JKoJiorndyeckor HumM. IloTeHuansHas u
pealn30BaHHAs HUILIHU.

Bun kak cucrema nonynanuil. Apeansl BUAOB. Buabl
U UX )KU3HEHHBIE CTPATEruu. JKOJIOTUUECKUE
SKBUBAJICHTHI. 3aKOHOMEPHOCTH MTOBEICHUS U
MHUTpALNN )KUBOTHBIX. bruonornyeckrne nHBa3uu
YyKEpPOJHBIX BUIOB.

JdemMoHcTpanuu

Hoptpert: Ix. U. Xaruuncon. Tabauiist

H CXeMBIL: «MoJelb SKOJI0TrNIeCKOM

Humm JIx. Y. XaTunHcoHay.

Oo6opynoBanue: repOapuu paCTCHU; KOJJICKIIUH
XKUBOTHBIX. JIabopaTropHas padorta
«IIpucrocobieHnst CeMsTH PAaCTEHHUI K pPacCeNeHUI0Y

PackpsiBaTh conep:kaHue TEPMUHOB U ITOHSATUN:
JTUHAMUKA TOMYSUY, ONOTHYECKUNA TOTEHIIUAT
MOMYJISILIUY, KPUBBIC BBIKUBAHUS, (PAKTOPHI
CMEPTHOCTH, EMKOCTh cpefibl. OOBACHATH
3aKOHOMEPHOCTH pa3MeIIeHUs 0co0ei
MONYJSILUA HAa 3aHUMAeMOU TEPPUTOPHUHU.
OreHnBaTh OMOTUYECKUN ITOTEHIINAIT
MONYJISILUNA Pa3HbIX OPraHU3MOB.
AHaTM3UpOBaTh KPUBBIE POCTA YUCICHHOCTH
MONYJISILIUYA U KPUBBIEC BHIXKUBAHUS.
O060CHOBBIBATh TPUYUHBI CICPKUBAHUS
OMOTUYECKOT0 MOTCHIIMAA POCTa U IPUINHBI
BCIIBILIEK POKIAEMOCTH Y OTJIEIIBHBIX
OpraHU3MOB.

[lepeuncnsars HakTOpbl CMEPTHOCTH,
PETYJIUPYIOIIKE YUCIEHHOCTD MOMYJISUANA paCTEHUN
1 KUBOTHBIX. ONIUCHIBATh SKOJIOTUYECKHE
CTpaTeruu BUJIOB

PackpriBaTh coqepkaHie TEPMUHOB U

MOHATUI: SKOJIOTUYECKAs HUILIA, BUJI, apeall,
MHBa3us. XapaKTepru30BaTh MHOTOMEPHYIO
MOJIe/Ib SKoorndeckor aummu Jx. WM.
XaT4MHCOHA.

[IpBOANTE MPUMEPHI SKOJIOTMUYECKUX HUII Pa3HBIX
BHJIOB PACTEHUH U )KUBOTHBIX.

BbIABIATH OTAMYME SKOJOTMUECKOW HUILIM BUJA OT
ero mectooburtanus. I'paduyeckn n3odpaxaTh
MHOTOMEpPHYIO MOJI€NIb 3KOJOTUYECKOW HUIIN
JUISL  pa3HBIX BUJOB. BBISIBIATE NPUYHHBI
pa3nuuuil B pa3zMepax 3KOJIOTMYECKON HUILU Y
pa3HBIX  BHJOB pPAcCTeHUH U  KUBOTHBIX.
AHanu3upoBaTh NPUYMHBI U TOCIEICTBUS
CMEHBI SKOJIOTUYECKON HUIIN
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9 TeMma «IK0J0THA cO00IIECTB. IKOJOTHIECKHE CHCTEMbBID»
9.1 | CooOmiecTBO OpraHu3MOB 1 CoobmiecTBa opranu3MoB. brorienos u ero PackpriBaTh conepikaHie TEPMUHOB U TTOHSTHM:
— OuoteHo3 cTpyKTypa. CBSI3U MEXy OpraHu3MaMu B OMOLIEHO3€. | OMOIIeH03, OMoTOoM. XapakTepu30BaTh OMOLEHO3 U

JleMoHCTpanuu €ro CTPYKTYpPBI: BUJIOBYIO, IPOCTPAHCTBEHHYIO,
Tabaune! u cxembl: «CTpyKTypa OHOLIEHO3a», Tpoduueckyro. [lepeuncnsaTh U NPUBOIUTH
«IKocHucTeMa HIMPOKOIMCTBEHHOTO JIECa, MIPUMEPHI CBSI3eH MEX]ly OpraHu3MaMu B
«DKOocUCTEMa XBOHHOTO Jieca ouoreHos3e

9.2 | Dkocucrema 2 DkocucrteMa Kak OTKpbITas cucrtema (A.Jlx. PackpeiBaTh copepxkaHie TEPMUHOB U TIOHATHH:

Tencnmn). OyHKIMOHATBHBIE OJIOKH OPraHU3MOB

B OKOCHUCTEME: TPOAYLEHTHl, KOHCYMEHTHI,
peayneHTsl. Tpopudeckue ypoBHHU.

Tpodudeckue nenu u CeTH.

Abnorudeckue OJI0KH 3KOCUCTEM.

[TouBs! 1 Ukl B 9KOCUCTEMax. KpyroBopoT BerecTs
Y TTIOTOK DHEPTUU B IKOCHUCTEME.

JdemoHcTpauuu

Hoptpetsr: B. H. Cykaués, A. Jlx. Tencau.
Tabauiel u cxembl: «DyHKIHOHAIBHBIE TPYIIIHI
OpPraHU3MOB B 9KOCHUCTEMEY,

«KpyroBopoT BemiecTB B 3kocuctemey, «Llenmn
nuTanus (MacTOUIHAs, ASTPUTHAS )».
O6opynoBanme: repOapuu paCTCHUI; KOJUIEKIIUN
HAaCEKOMBIX; Uydesia MTHUILl U 3Bepeit

9KOCUCTEMA, POAYLEHThI, KOHCYMEHTHI,
penyueHTsl, Tpodudeckre ypoBHHU, Tpouueckue
(nMILEeBbIe) ENU U CETH.

Ha3zbpiBaTh CTpyKTYpHBIE KOMIIOHEHTBI SKOCUCTEMBI.
XapaxkTepu3oBaTh (YHKIUN U IPUBOIUTH
IIPUMEPBI OPTaHU3MOB B 3KOCHCTEME HA OCHOBE
MMEIOIIUXCS 3HAaHUM O pacTeHHsIX, Tproax,
OaKTepHsIX U )KUBOTHBIX.

OnuceiBaTh KPYroBOPOT BELIECTB U MOTOK

sHepruu B skocucteme. OOBICHATH POJib
OpPraHU3MOB B OMOJIOTUYECKOM KPYroBOPOTE
BELIECTB U NIOTOKE d3Hepruu. [IpuBoanuts

IIPUMEPHI OPraHU3MOB, 3aHUMAOIIUX Pa3HbIE
YPOBHHU TPOPHUECKUX THUPAMHUI.

CocTaBisTh CXEMBI IIEPEHOCA BEIIECTBA U SHEPTUN
B 9KocucTeMax (uenu nutanus). CpaBHUBATh
NacTOUIIHBIE U IETPUTHBIC LIENTU UTaHUS




9.3

DKOJIOTUUECKIE
TUPaAMUJIBI

OCHOBHBIE TTOKA3aTEIN YKOCUCTEMEL.

buomacca u npoaykus.

DKOJIOTHYECKUE TUPAMUJIbl YHCEN, OMOMacChl U
SHEPTUHU.

JdemoHcTpanuu

Tabauiel U cxembl: «IKOJIOTHUECKAsT MHpaMUaa
qucen, «IKOJIOTHIecKasi mupaMuaa OMoMacch,
«DKOJIOTUYECKAs TUPAMHIA YHEPTHID)

PackpsiBaTh conep:kaHue TEPMUHOB U ITOHSATUN:
IPOAYKIMS, OoMacca, SKOJ0rHuecKas MupaMua.
XapakTepru30BaTh MPABUIIA IKOJOTHUECKUX
NUpaMUJL YMces, OMoMacchl U SHEPTUU.

OOBSCHATD MIPUYHHBI pas3inuui B
IIPOJYKTUBHOCTH Y Pa3HBIX YKOCHUCTEM.

[IpuBOANTE MpHUMEPHI MPAKTUYECKOTO TPUMEHEHHUS
IIPaBUJI SKOJIOTUYECKUX ITUPAMUI.

CpaBHuBaTh OMOMACCy U MPOJTYKLHUIO SKOCUCTEM
cywmu 1 MupoBoro okeana

94

N3menenns cooO1ecTn
— CyKIIeCCUHU

Hunamuxa sxocucmen.

Kamacmpodghuueckue nepecmpotixu. @uykmyayuu.
HamnpapneHHbIe 3aKOHOMEPHBIE CMEHBI COOOIIIECTB —
cykueccud. [lepBuunble 1 BTOPUYHBIE CYKLIECCHU U
UX MPUYMHBI. AHTPOIIOT€HHBIE BO3ICHCTBHS Ha
cykueccuu. KinumakcHoe coo01iecTso.
bropasnoobpasue u MosTHOTa KPYroBOpOTa BEIECTB
— OCHOBA YCTOMYUBOCTH COOOIIECTB.
JdemMoHcTpanuu

Tabauuel u cxemsbl: «O6pazoBaHue 60JI0TaY,
«ITepBuunas cykueccus», «BoccranoBienue neca
1ocyie Mmokapar

PackpsiBaTh conepkaHre TEPMUHOB U TIOHSTHI:
CYyKLECCHs, KJIIMaKCHOE COOOIIECTBO,
CYKLIECCHOHHBIN pAI.

XapakTepu3oBaTh CYKIIECCUU:

[IEPBUYHBIE U BTOPUYHBIC, IPUBOJAUTH UX ITPUMEPHI
Y Ha3bIBaTh IPUYUHBI CMEHBI COOOILIECTB.
CpaBHMBaATh BPEMEHHBIE U KOPEHHBIE
OMOTeOIIeHO3bl HA KOHKPETHBIX MPUMeEpax CBOEH
MECTHOCTH.

MopenupoBaTh pe3yJbTaThl IPOLECCA CMEHBI
OHMOreo1eHO30B MO/ BIUSHUEM aHTPOIIOT€HHOTO
dbakTopa




9.5

[IpupoaHbIe 3KOCUCTEMBI

[IpupoaHbIE 3KOCUCTEMBI.
Oxocucmemvl 03ép u pex. IKocucmemvl Mmopeti u
oKeanos. JIxocucmemvl MYHOp, J1eco8, cmenel,

nyCniblHb.
JdemoHcTpanuu
Tabauiel u CXEMBI: «9QKocucrema

IMUPOKOJMCTBCHHOI'O JICCa», «JKocHucTemMa
XBOMHOTO Jecay, «DKocucTeMa o3cpar.

O0OopynoBaHHe: aKBapHyM KaK MOJICIb SKOCUCTEMBI.

IKCKypeHus «IKCKYpcHs B THIIMYHbBIN OMOTeoLeHO3
(B myOpaBy, Oepe3HsIK, eIbHUK, HA CYXO0I0JIbHBIA WITH
MOWMEHHBIH JTIyT, 03€p0, 00JI0TO)»

PackpeiBaTh conep:kaHUME TEPMHHOB M IIOHSATHM:
(UTOIUIAHKTOH, 300IUIAHKTOH, SIPYCHOCTb.
XapakTepru3oBaTh NPUPOIHBIE IKOCUCTEMBI, HX
OCHOBHbIE KOMIIOHEHTHI (Ha MpUMeEpe 03epa,
XBOWHOTO M IIMPOKOJIUCTBEHHOT'O JIECa).
OOBACHATH MPUYUHBI Pa3IMYHON OMOMACCHI
MIPOJYLIEHTOB U KOHCYMEHTOB B IPUPOJIHBIX
JKOCUCTEMAX.

CocTaBnsTh NaCTOUIHBIE U AETPUTHBIC LIETTH
NUTaHUs NPUPOJHBIX 3KocucTeM. [IpuBonnute
IIPUMEPBI OPTaHU3MOB, BXOASIINX B COCTaB
(UTOIUIAaHKTOHA, 300IJIAHKTOHA, OEHTOCA.
OOO0CHOBBIBATh POJIb SIPYCHOCTU B JKU3HU
Ha3eMHbIX SKocucTeM. CpaBHUBATh OMOMaccy u
IIPOJYKIIMIO BOJHBIX U HA3€MHBIX YKOCHCTEM

9.6

AHTpONOreHHbIE
9KOCUCTEMBI
(arpo’KOCUCTEMBI)

AHTpONOreHHbIE IKOCUCTEMBI.
ArposkocucreMa. ArpoueHos.

Paznmiuust Mexxay aHTPOTIOT€HHBIMA U TIPUPOTHBIMA
9KOCUCTEMAMHM.

JdemoHcTpanuun

Talauibl ¥ cXeMbl: «ArporeHo3», «KpyroBopot
BEILIECTB U ITOTOK 3HEPIUH B arpOLIEHO3EM.
O0opynoBanue: repdapuu KyaIbTypHBIX U
JTUKOPACTYIIHUX PACTCHHIA.

IKCKypeHs «IKCKypcUsl B arpo3Kocucremy (Ha
10JI€ UM B TEIJIMYHOE X034HCTBO)»

PackpeiBaTh conep:kaHuMe TEPMHHOB M IOHATHM:

arpo3KocucTeMa, arpoLeHo3, MOHOKYJbTYpA.
XapakTepHu3oBaTh OCHOBHBIE KOMIIOHEHTBI
arpo3KOCUCTEMBI.

[TpuBOANTE MPUMEPHI AT POIKOCUCTEM.
CocTaBiATh LIETIH MUTAHUS arpoIeHO3a.
O060CHOBBIBATh MPUINHBI HU3KOW YCTOWYHNBOCTH
arposkocucteM. CpaBHUBATh arpO3KOCUCTEMBI U
MIPUPOJIHBIE 3KOCUCTEMBI.

XapakTepu3oBaTh POJib YEJIOBEKA B COXpPaHEHUU
YCTOHYUBOCTH arpO3KOCUCTEM




9.7 | Yp0Oo3KOCUCTEMBI. 3 Yp6o3KOoCHCTEMBI. OcHoBHBIE KOMITIOHEHTHI | PackpbIBaTh coepikaHiue TEPMUHOB U TIOHSTHIA:
DKOMOHUTOPHHT ypOOdIKOCHCTEM. ypOOdKOCHCTEMA, CHHAHTPOIHM3AIIHS, TOPOJICKAs
I'opoackas diopa u dayna. ¢nopa, roponckas payHa, JKOMOHUTOPHUHT.
CuHaHTpONHU3aIMS TOPOJICKON (DayHBI. XapakTepru30BaTh OCHOBHbIE KOMITOHEHTHI
Buonornueckoe u X034iCTBEHHOE 3HAUCHHE ypooskocuctem. OnuchIBaTh OMOJIIOTHYECKOE U
arpodKOCHUCTEM U YPOOIKOCUCTEM. X035IICTBEHHOE 3HaYeHHE YPOOIKOCUCTEM.
3aKOHOMEPHOCTH (POPMUPOBAHHS OCHOBHBIX [lpuBoguT,  TpUMEpPHl W OICHUBATH
B3aMMOJICHCTBHUI OPraHU3MOB B 3KOCHUCTeMaxX. Poib | cOCTOsSHUE ypOo3KOCUCTEM CBOEH
KacKaoHo2o aghpexma u ud0830udpuxamopos MECTHOCTH.
(K110UeB8bIX 6U008) 8 (PYHKYUOHUPOBAHUU BrIsBIIATE 0COOEHHOCTH TOPOACKON (HIIOPHI U
akocucmem. IlepeHOC SHEPTUH U BEIIECTB MEKITY bayHbI.
CMEKHBIMU 2KOCHCTEMaMU. Y CTOHYHUBOCTh CpaBHuBaTh  ypOOIKOCHCTEMBI U  NPUPOIHBIE
OPTaHU3MOB, MOMYJISAIUI U IKOCUCTEM B YCIOBUSAX HKOCHUCTEMBI
€CTECTBEHHBIX U AHTPONOTEHHBIX BO3/ICHCTBUI.
Mexanusmbl 8030eUicmaus 3a2pazHeHUll pa3HbIX
Munog Ha cybopeaHu3smMeHHOM, OP2AHUIMEHHOM,
NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSIX, OCHOBbI
9KOJI02UHECKO020 HOPMUPOBAHUSL AHMPONOSEHHO20
6030eticmeus. MeToa0a0Tusi MOHUTOPUHTa
€CTECTBEHHBIX U AHTPOMOTEHHBIX IKOCHUCTEM.
JdemMoHcTpanuu
Tabauuet u cxemsl: «IIpumepsl
ypOoakocuctem». [IpakTuueckas padora
«M3ydenue u onucaHue ypoo3KOCUCTEMBI.
JlabopaTtopHnasi paGora
«M3ydenue pazHooOpa3usi MEIKUX TOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX YKOCHCTEMAX)
Hroro yacos no teme 12

10

Tema «buocdepa — riiodajabHasi IKOCHCTEMA»




10.1

buocdepa. Ctpykrypa u
coctaB Guocdepsr

Brocdepa — obmerutaneTapHast 060109Ka 3eMIIH, T1Ie
CYIIECTBYET WU CYIECTBOBAJA KU3Hb. Pa3BuTne
npejcTaBiaeHui o ouocdepe B Tpyaax J. 3rocca.
VYuenue B.W. Bepnaackoro o 6uochepe. Obnactu
6uocdepsl u e€ coctan. JKupoe BeriecTBo duochepsl
U ero (pyHKIHH.

JdemoHcTpanuu

Hoptpetsl: B. U. Bepnaackuii, 3. 3rocc.

Tabaune! u cxemsl: «I'eocdepbl

3emin», « DyHKIIMH KUBOTO BEIIECTBA

PackpsiBaTh conep:kaHue TEPMUHOB U ITOHSATUN:
6uocgepa, KIUBOE BEIIECTBO, KOCHOE BEILIECTBO,
OMOKOCHOE BEIIeCTBO, OMOT€HHOE BEIIECTRBO.
[TpuBoaUTH GOPMYTUPOBKH OCHOBHBIX MOTOKECHHIA
yuenus B. . Bepnaackoro o 6uocdepe.
XapakTepu3oBath 00s1acTH OHOC(hEphI U UX COCTaB,
Ha3bIBaTh 00JIACTH PACTIPOCTPAHEHHS KHBOTO
BellecTBa B 000JI0UKax 3eMIIU U BBISIBIISATH
MPUYHHBI €T0 PAa3IUIHOTO PACTIPEICIICHUSI.
[lepeuncasaTs GyHKIMN )KUBOTO BELIECTBA
ouocdepsl (Tra3oBasi, OKUCIUTEIIHHO-
BOCCTAHOBUTEJIbHAS, KOHIICHTPAIIMOHHAS,
ouoxumuueckas). [IpuBoauTs mpumMepsl
peoOpa3yroiero Bo3AeiCTBUS )KUBOTO BELIECTBA
Ha 6uocdepy.

AHaM3MpoBaTh U OLICHUBATH OMOJIOTHUECKYIO
nH(GOPMALIMIO O II00ATBHBIX YKOJIOTUYECKUX
npobaemax Ouocdepsl, MoyyaemMyro M3 pazHbIX
ncrouHukoB. OuenuBatsh Bkiaa B. Y. Bepnazackoro,
3. 3r0cca B co3laHue yaeHus o ouocdepe




10.2

3aKOHOMEPHOCTH
CYIIECTBOBAHUS
6uocdepsl. KpyroBopotsl
BEIIIECTB

3aKOHOMEPHOCTH CYIIECTBOBaHHS
6uocdeprl. OcobenHoCcTH OHOChEpHI Kak
ry100a1pHOM 9KOcHCcTeMBI. J[uHaMuyeckoe
paBHOBecue B 6uochepe. KpyroBopotst
BEIIECTB M OMOT€OXMMUYECKHE ITHKIIBI
(yrnepona, a3oTa). PUTMUUHOCTE SIBIEHUN B
ouocdepe.

JleMoHCTpanun

Tabauub! u cxeMsl: «I'eocdepb 3emany,
«DYHKIMHN )KUBOTO BEIIECTBAY,
«KpyroBopoT a3ora B mpupoze»,
«KpyroBopot yrieposaa B mpupoze»,
«KpyroBopoT Kuciopoja B Mpupoe»,
«KpyroBopoT Bosibl B IpHpoOIe»

PackpbIBaTh cosepkaHle TEPMUHOB U TOHSATHIA:
riio0aabHast IKOCUCTEMA, TMHAMHYECKOE PAaBHOBECHE,
KPYrOBOPOTHI BELIECTB, OMOT€OXUMHUECKUE LIUKJIBI.
XapakTepHu3oBaTh 0COOEHHOCTH OHOChepbl Kak
17100aJbHON 9KOCUCTEMBI.

Onpenensate GyHKITHIO OUochepsl B 0OeCTieYeHUH
OMOTreHHOTr'0 KPYrOBOPOTA BEIIECTB HA IJIAaHETE.
XapakTepu30BaTh OCHOBHbIE KPYTOBOPOTHI: BOJIBI,
yriaepoaa, a3ora. CpaBHUBAaTh 0COOEHHOCTH
KpPYroBOpOTa Pa3INYHBIX BEILIECTB.

OneHnBaTh 3HaUCHUE KPYrOBOPOTA BEIIECTB /IS
CYLIECTBOBaHMSA KHU3HU Ha 3emie.

OOBSICHITH POJIb OPTAHU3MOB B OMOJIOTHYIECKOM
KpPYroBOpOTE BEIECTB. BhIABIATH AMHAMUYECKOe
paBHOBecue 6uochepsl. [IpruBoAUTE MPUMEPHI
PUTMHYHOCTH SIBIICHUI B Onocdepe

10.3

30HaNBHOCTH OHochepsl.
OcHoBHbIE OMOMBI CYILIH.
YcroitunBocts 6uochepsl

3oHanpHOCTH Ouocepsl. [lonarue o Guome.
OcHoBHblE OHMOMBI CYIIM: TYHJpPA, XBOWHBIE
Jeca, CMEUIaHHble U IIUPOKOJIMCTBEHHBIE
aeca, CTEIH, CaBaHHBI, MyCTHIHH,
TPOIIMUYECKUE Jieca, BbICOKOrophs. Kimmar,
PACTUTENbHBI U KUBOTHBIM MHUpP OHOMOB
cym. Crpykrypa U (QYHKUHS SKUBBIX
CUCTEM, OIIEHKa MX PeCcypCHOro MOTEHLHaja
u OuocepHbIX GyHKIUH.

JleMoHCTpanuu

Tabauubl ¥ cxembl: «OCHOBHbIE OMOMBI
cymmn», «KnumaTtuueckue nosica

3emnny, «Tynapa», «Taiiray,

«CMmetanuelii necy, «LLInpokonrcTBEeHHBIN
necy, «Crenby, «CaBanHay, «IlycTbiHs»,
«Tponuueckuii ecy.

O0opynoBanme: repbapuy pacCTEHUN pa3HbIX
OMOMOB; KOJIJIEKIIMH )KUBOTHBIX

PackpbIBaTh cosepkaHle TEPMUHOB U TOHSATHIA:
OMOMBI, TYHJpa, XBOWHBIE JIeca, CMEILIaHHbIE JIeCa,
HIMPOKOJINCTBEHHBIE JIeca, CTEIH, CABaHHbI, TyCThIHH,
TPOIUYECKUE JIECa, BBICOKOTOPbsI.

[Toka3biBaTh Ha KapTe U XapaKTepu3OBaTh
OCHOBHbIE OMOMBI CYIIH.

CpaBHMBaTh 0COOEHHOCTH KJIMMAaTa, MOYB,
PaCTUTEIBLHOTO U KUBOTHOTO MHPA Pa3HBIX

O61oMOB cymu 3eMiH. BBISBIATE NPUUNHBI
30HaJILHOCTH B Ouocdepe

Htoro yacoB o teme




11

Tema «Yesi0Bek u oKpy:KawuUias cpeaa»

111

BozneiicTBue uenoBeka Ha
ouochepy

2

DKONOTUYECKUE KPHU3UCHI M HX TMPUYHHBIL.
Bo3neiictBue 4yenoBeka Ha Owocdepy.
3arps3HeHue BO3AYIIHON cpenpl. OxpaHa
BO3/IyXa. 3arpsi3HeHHE BOIHOM cpeapl. OxpaHa
BOJHBIX pecypcoB. Pa3spyiieHune mOYBEHIL
OxpaHa TOYBEHHBIX pecypcoB. V3meHeHUe
KIIUMaTa.

JleMoOHCTpanuu

Tabnuiel U cxembl: «3arpsi3HeHHE
aTMocdepb», «3arpsi3HeHne

ruapocdepbl», «3arps3HEHNUE TTOYBbI,
«ITapHukoBsIit 3P hexT»

PackpbIBaTh coliep)kaHHE TSPMUHOB | MTOHSATHI:
atMocdepa, BeIIeCTBa-3arPSI3HUTEIHN, MAPHUKOBBII
3P PEKT, 030HOBAS JIBIPA», KKUCIOTHBIC TOKIH,
ruapocdepa, s3BTpoduKaims BOJOEMOB, TIOUBA, SPO3US
MOYB, IECTHUIIHU/IbI, YKOJIOTHUECKUN KPUBHUC.
AHaTH3UPOBATH AHTPOTIOTCHHBIE (PAKTOPHI
BO3/IeHCTBUS Ha Ouocdepy (posb yenoBeka B MPUPOJE)
Ha pa3HBIX dTarax pa3BUTH YEIIOBEUECKOro 00IecTBa.
XapakTepu30oBaTh IJ100aTbHBIE SKOJIOTMUECKUE
poOJIEMbI; OCHOBHBIE UCTOUHUKH aTMOC(EPHBIX
3arpsi3HEHU; YKOJIIOTUIECKUE MPOOIEMBI,

CBSI3aHHBIC C YBEIMUYEHHEM TPAHCIOPTA B KPYITHBIX
ropojiax; 3BTPOPHKAIUIO BOJTOEMOB; MOCIEICTBUS
3arps;3HEHUS BOJ] XUMHUYECKUMH BEIIECTBAMH;
BO3/ICHCTBUE YEJIOBEKA HA TIOYBEHHBIN MOKPOB.
ApryMEHTHpPOBATh 3HAYCHUE IKOJOTHUECKUX

3HAHWUU B PEIICHUU BOIIPOCA O MOAACPKAHUN
YCTOMUYMBOCTU OHOCHEpHI




11.2

AHTpONOreHHoe
BO3/€HCTBUE Ha
pacTUTENBHBIN 1
JKABOTHBIA MUD.
OxpaHa npupo/sl

AHTPOTIOTEHHOE BO3/ICUCTBUE HA
pacTUTEIbHBIN U )KUBOTHBIN Mup. OxpaHa
PACTUTENLHOTO U YKUBOTHOTO MUpA.
OCHOBHbBIE IPUHIIMIIBI OXPAHBI TPUPOIBL.
Kpacusbie kauru. Oco6o oxpaHsemble
npupousie Tepputopuu (OOIIT).
Bboranuueckue cajpl U 300J0THUYECKHE
HIapKHu.

JleMoOHCTpanuu

Tabauubl u cxeMbl: «Oco00 oXpaHseMble
NpUPOAHBIE TeppUTOpun». OOOpyI0BaHUE:
dororpaduu oxpaHseMbIX pacTeHUH U
#*UBOTHBIX KpacHoit kuuru PO, KpacHoit
KHUTY pErMoHa

PackpsIBaTh conep:kaHre TEPMUHOB U ITOHATUI:
coKpailieHue OnopazHooOpasusi, 0OXpaHa MPUPOJIbL,
0c000 oxpansiemble npupoiHbie Tepputopun (OOIIT),
OO0TaHWYECKH cajl, 300JI0TMYECKHI MapK.
XapakTepHu30BaTh IUIAHETAPHYIO POJIb PACTEHUN U
JKUBOTHBIX.

[TpuBOIUTH IPUMEPHI MPSIMOTO U KOCBEHHOT'O
BO3/ICHCTBUS YEJIOBEKA HA PACTUTENIBHBIN U
KUBOTHBIA MHP.

XapakTepHu3oBaTh NPUHLIMIEI «BceMupHO cTparerun
OXpaHbl IPUPOJIBI».

[Tepeuncasats ocobennoctu paznuunbix OOIIT.
[TpuBonuts npumepsl OOIIT, pacnonokeHHbIX B
cBO€il MecTHOCTH. Jl0Ka3bpIBaTh HA IIPUMEPAX
OIIaCHOCTb COKpAILEHHs OMOJI0rMYECKOTI0
pa3HooOpa3us 3emin.

[TpuBOaUTH NPUMEPHI PEJKUX U MAJIOYUCIICHHBIX
BHJIOB PACTCHUH U JKUBOTHBIX CBOEH MECTHOCTH,
3aHecEéHHBIX B KpacHble kHUrM pernoHoB u KpacHyro
KHUry PO®




11.3 PanmonansHoe 2 OcCHOBHBIE IPUHIUIIBI YCTOHYUBOIO PackpsiBaTh conep:kaHre TEPMUHOB U MOHATHM:
MPUPOIOTIONH30BAHUE U pa3BUTHS YEIIOBEUYECTBA U IPUPOIBI. paroHaIbHOe PUPOIOTIONIB30BaHUE,
YCTONYMBOE Pa3BUTHE PannonanbHOe NpupoAOIIONIb30BaHUE U YCTOMYMBOE pa3BUTHE, HIPUPOJHBIE PECYPCHI,

COXpaHEeHHEe OMOJIOTUIECKOTO AKOJIOTHYECKUI CIIe]I.

pazHooOpa3us 3emnu. O6mue XapakTepHu30BaTh OCHOBHbIE MPUHIUIIBI
3aKOHOMEPHOCTH TJI00aJIbHBIX YCTOHYMBOTO Pa3BUTHUS YEJIOBEUYECTBA U IIPUPOBL.
HKOJIOTMYECKUX Kpu3ucoB. OcoOeHHOCTH OnuceiBaTh HEUCUEpPIIAEMbIE U HCUEpIaeMble
COBPEMEHHOT'0 KPU3HUCa U €0 BEPOATHBIE IIPUPOJIHBIE PECYPCHI, TOJUEPKUBAsI

nocneacTsus. Pa3Butne MeTon0B OTHOCHUTEJIbHOCTh HENCUYEPIIAEMOCTH MTPUPOTHBIX
MOHMTOPHHIA PAa3BUTHSI ONIACHBIX PECYPCOB; XapaKTepU30BaTh MPOLECCHI UX
TE€XHOT'€HHBIX MTPOLIECCOB. BO3HUKHOBEHUS U YCJIOBUS CPEJibl, IPUBOASININE K
CucmemHule uccne0o8anus nepexooa K ux (hopMUpOBaHMIO. PacKpbIBaTh MPOOIEMBI
pecypcocbepezaroweti u paIoHaIbHOIO MIPUPOIONOIB30BAHUS U HAXOIUTh
KOHKYPEeHmMOoCHnOCOOHOU dHepeemuKe. IIyTU UX pELICHUs

buonocuuecroe paznoobpasue u buopecypcol.

Hayuonanvnuvie unghopmayuonnvle cucmemi,

obecneuusaroujue 0ocmyn K uHgopmayuu no

COCMOAHUIO OMOENILHBIX BUO08 U IKOCUCEM.

OcHogul sKopeabunumayuu 3Kocucmem

u cnocobos 6opvOLI  C

OUONOBPENCOCHUAMU.

Pexoncmpykyus mopckux u nazemHuix

axkocucmem. JleMOHCTpAIAN

Tabauiel u cxemsl: «MoJiean ynpaBiasieMoro

MUDPa»

Htoro yacos no teme 6

PesepBHOE Bpems 8

OBIIEE KOJIMYECTBO YACOB 102

1O [TIPOT'PAMME
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