


1. MACIHOPT IIPOI'PAMMBI YYEBHOM JAUCITATIIINHBI
buogorus

1.1.  OdanacTh NnpUMeHeHHs IPOrPAMMBI

YueOubiii npenmer «buosorusy obecneunBaer GOpMHUpPOBaAHUE Yy OOYYAIOIIUXCS TPE-
CTaBJICHUI O HAy4YHO!H KapTHHE MHpa; pacliupsieT U 0000LIaeT 3HAHUS O JKHUBOW MPUPOAE, €€ OT-
JIMYUTENbHBIX MPHU3HAKAX - YPOBHEBOI OpPraHM3alMU W 3BOJIOLMH, CO3AaET YCIOBHUS IJISL: I10-
3HaHUS 3aKOHOB KUBOH MPuponbl, (GopmupoBaHus (HyHKIMOHAIBLHONW TPAMOTHOCTH, HaBBIKOB
310poBOro U Oe3omacHOro odpasa >KU3HH, KOJOTHUECKOr0 MBILUIEHHS, IEHHOCTHOIO OTHOLIE-
HUs K )KMBOW MPUPOJIE U YEJIOBEKY.

Bonbioe 3HavueHue y4ueOHbIi peamer «bronorus» uMeeT Tak:ke ISl PEIeHUsT BOCIIUTA-
TeJIbHBIX U Pa3BUBAIOINNX 3a7a4 CpenHero odimero odpasoBaHus, COHATN3AINN 00y YatOIIUXCSI.
Uzyuenne Ononoruu obecneyrBaeT yCaOBHs AJsi (POPMHUPOBAHUS MHTEJUICKTYATbHBIX, KOMMY-
HUKAIMOHHBIX ¥ MWH(OOPMAI[MOHHBIX HABBIKOB, 3CTETUYECKON KYJIBTYPBI, CIOCOOCTBYET WHTE-
rpaiuy OHOJOTHUYECKUX 3HAHUI C TPEACTABJICHUSIMHU U3 IPYTrUX y4eOHbIX MPEAMETOB, B 4aCTHO-
ctu, pusuku, XuMuK U reorpaduu. Ha3zBaHHbIe MONOKEHHS O TPEAHA3HAYEHUH yueOHOTO Mpe-
MmeTa «BUOJIOrHs» COCTaBMIIM OCHOBY I OMPEAEICHHUS MOAX0A0B K 0TOOPY M CTPYKTYpHUpPOBa-
HHIO €0 COAepP KaHUsI, MPECTABICHHOTO B JAHHOM MporpaMmme.

Ot6op conmepskanus yuebHoro mpeamera «buonorusi» Ha 6a30BOM YPOBHE OCYILIECTBIEH
C MO3ULHI KyJbTYPOCOOOPA3HOTO MOAXO0AA, B COOTBETCTBUH C KOTOPBIM O0YYaIOIIHeCs TOJKHBI
OCBOHUTH 3HAHUSI U YMEHHsI, 3HaAUUMbIe i (POpMUpOBaHusi OOINEN KYJIbTYpbI, ONpPENeNstOIIe
alleKBaTHOE MOBEICHUE YeJOBeKa B OKPYIKAIOLIeH MPUPOAHON cpee, BOCTpeOOBaHHbIE B MOBCE-
JHEBHOW JKU3HU U MPAaKTHUYECKON aestenbHOCTH. OCO000€ MECTO B 3TOH CHUCTEMe 3HAHWM 3aHU-
MalOT 3JIEMEHTBI COEPIKAHUS, KOTOPbIE CIYKAT OCHOBOH AJis1 (POPMUPOBAHUS MPEACTABICHHH O
COBPEMEHHOI €CTeCTBEHHO-HAYYHON KapTHHE MHpa U IIEHHOCTHBIX OPHUEHTALUSAX JTHYHOCTH,
CNOCOOCTBYIOLINX I'YMaHHU3AIMH OHOJIOTHYECKOTr0 00pa3OBaHUsI.

CTpykTypupoBaHue comep:kaHus yueOHOro Marepuana B MPOrpaMme OCYLIECTBIECHO C
y4ETOM MPUOPUTETHOTO 3HAYEHUST 3HAHUM 00 OTIIMYUTEbHBIX OCOOEHHOCTSIX JKUBOU MPUPOIBI,
O €€ ypOBHEBOW OpraHM3alUH W SBOJIOLUH. B COOTBETCTBHU C 3THM B CTPYKType y4eOHOro
npenmvera «bHONOrUs» BbIIENEHBI CIEAYIOLINE CONEpIKaTeNbHbIe JIUHIK, «BUOIOrus Kak HayKa.
Mertonbl Hay4HOro Mo3HaHus», «Kierka kak Ouonoruyeckas cucrema», « OpraHusm Kak GHOJO-
rudeckasi cucrema», «CucremMa U MHOrooOpasue OpPraHHYeCKOro MHpPa», «DBOJIOLHS JKHBOH
NPUPOIBD, K IKOCUCTEMBI U TIPUCYIITHE UM 3aKOHOMEPHOCTHY.

1.2. Mecro y4yeOHOro mpeaMera AHUCHHUILVIMHBI B CTPYKType OCHOBHOH mpodec-
CHOHAJILHOH 00pa30BaTe/IbHONH NPOrpaMmMbl

B cucreme cpennero cnenmanbHOro odpasosanust «buonorusy, nsydaemas Ha 06a30BOM
YPOBHE, SIBISIETCS 0053aTEIbHBIM YY€OHBIM MPEIMETOM, BXOISIINM B COCTAB MPEIMETHOM 0Opa-
30BaTeNbHOM 001acTH « ECTeCTBEHHbBIE HAYKI.

1.3. Ilesin M 3aaa4M AUCHHUIIMHBI — TPeOOBAHHS K Pe3yJbTATAM OCBOCHHS JUCLHII-
JINHBI:

Lenp nzyuenust yuebHoro npeamera «buonorusi»y Ha 6a30BOM ypOBHE - OBIaieHHne 00y-
YAIOIUMICS 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHAIBHOW OPraHU3aLUH JKUBBIX CHCTEM PA3HOTO
paHra u npuoOpeTeHne YMEHUH UCTIONb30BaTh 3TH 3HAHUS JJISI TPAMOTHBIX €HCTBUI B OTHOILIIE-
HUHM 00BEKTOB KHBOH MPUPOIBI U PELICHUS PA3IUUHBIX JKU3HEHHBIX MPOOIIEM.

HocTmkenue 1enu usydeHust ydeOHoro mnpeamera «buonorus» Ha 0a30BOM ypoBHE
o0ecreYnBaeTCs pEIIeHUEeM CIEIYIOMUX 3a1a4:

OCBOEHHE OOYYarOIUMUCA CUCTEMBI 3HAHUH O OMOJIOrMYECKUX TEOPHSIX, YUEHUSX, 3aK0-
HaxX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIaX, CIYXKAIIUX OCHOBOH ayisi (JOpMUPOBAHUS Tpea-
CTaBJIEHUN O €CTECTBEHHO-HAy4YHOU KapTHHE MHUPA;, O METOAAX HAy4YHOrO MO3HAHUS, CTPOCHUH,
MHOT000pa3uu U OCOOEHHOCTSIX JKUBBIX CHCTEM PA3HOTO YPOBHS OPTaHU3ALMH, BBIIAIOLIUXCS
OTKPBITHSIX U COBPEMEHHBIX HCCIIEIOBAHUIX B OMOJIOTHY,



dopmupoBanme y oOydarOIUXCs MO3HABATEIbHBIX, WHTEIJICKTYAJbHBIX M TBOPYECKUX
crocoOHOCTEN B MpOLIeCCe aHAJIM3a NaHHBIX O MyTSAX Pa3BUTHS B OMOJIOTMH HAYYHBIX B3TJISIZIOB,
uel U TOIXO0I0B K M3YUECHHIO KUBBIX CUCTEM PA3HOTO YPOBHS OPTaHU3ALINU;

CTaHOBJIEHHE y oOydJaromuxcs oOmeil KyJapTypsl, (PYyHKLUNOHAIBHONH IPAMOTHOCTH, pas-
BUTHE YMEHHI OOBSCHATH M OLCHUBATH SIBJICHHUS OKPYIKAIOLIEr0 MHUpPA >KUBOH MPUPOABLI HA OC-
HOBAHUH 3HAHUH U OTBITA, MMOJYYCHHBIX MTPU U3YIEHUH OHOJIOTHH,

dbopMupoBaHue y OOyHaIOIUXCs YMEHHH WLTFOCTPUPOBATh 3HAYEHUE OHOJIOTUYECKUX
3HAHUN B MPAKTHUYECKON NEATENbHOCTHU YEJIOBEKA, PA3BUTHUU COBPEMEHHBIX MEIUIIMHCKUX TEeX-
HOJIOTHI 1 arpoOHOTEXHOJIOT U,

BOCIUTAaHKE YOSKIEHHOCTU B BO3MOXKHOCTU TIO3HAHHS YEJIOBEKOM KHBOW MPHUPOIbI, He-
obxomumocTn OepekKHOTO OTHOIIEHUSI K HeW, COONIONEeHUs] STUYECKUX HOPM MPHU MPOBENCHUU
OHMOIOrNYEeCKIX HCCIEeOBAHU;

OCO3HAaHUE IIEHHOCTH OMOJOTHYEeCKUX 3HAHWU JJISi MOBBIMIEHUS YPOBHS SKOJOTUYECKOM
KYJBTYPBI, 17151 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS,

MPUMEHEeHNUE TPUOOPETEHHBIX 3HAHWN W YMEHUH B MOBCEIHEBHOH KU3HH JJISl OLEHKU
NOCJIECTBUI CBOEH NESITEIHbHOCTH MO OTHOIIEHHIO K OKpYXKaroIei cpene, cOOCTBEHHOMY 3110-
pPOBBIO;, 0OOCHOBaHME U COONOIeHNE Mep PO UIIAKTUKH 3200 IeBaHUN.

JIuyHOCTHBIE PE3yNBTATHI

B cTpykType IMYHOCTHBIX pPE3YyJIbTATOB OCBOEHUs mpeamera «bUOJIOTHs» BBIAEICHBI
CIEYIOIINE COCTABJISIOIINE. OCO3HAHUE OOYYAIOIUMHUCS POCCHICKOHN Tpa*kKMaHCKOW HIEHTHY-
HOCTU — T'OTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH U CaMO-OMNPEENIEHUI0;, Hajluuue
MOTHBAIMK K OOYYEeHUIO OWOJIOTHH, LEJCHANPABICHHOE PAa3BUTHE BHYTPEHHHUX YOEKIeHUMN
JUYHOCTH HA OCHOBE KJIFOUEBBIX LIEHHOCTEH M MUCTOPHYECKUX TPATULUN pa3BUTHSL OHojorHde-
CKOT'0 3HaHMS, TOTOBHOCTh M CIIOCOOHOCTH OOYHAIOLTNXCSl PYKOBOACTBOBATHCS B CBOEH €ATENb-
HOCTH LIEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMHM, MPUCYLTUMH CHCTEME OHOJIOrHYECKOro obpaso-
BAHUS, HAJIMUNE SKOJIOTMYECKOrO MPABOCO3HAHUSI, CIOCOOHOCTH CTABUTh LEIH M CTPOHTDH XKH3-
HEHHBIE TUIaHBbI.

JluuHOCTHBIE pe3yNbTaThl OCBOEHUsI Mpenmera «buonorus» MOCTHUTarOTCsS B €IMHCTBE
y4eOHON M BOCHHUTATEbHOW AESITEIbHOCTH B COOTBETCTBUHU C TPATULIMOHHBIMU POCCHICKUMU
COLIMOKYJIbTYPHBIMHU, UCTOPUYECKUMH U TyXOBHO-HPABCTBEHHBIMU LICHHOCTSIMH, MPUHSITHIMHU B
o01mrecTBe MpaBWIaMHd U HOPMaMH TOBEACHUS U CIIOCOOCTBYIOT MPOLIECCAM CaMOIIO3HAHMS, Ca-
MOBOCIIUTAHUS U CAMOPA3BUTHSI, PA3BUTHSI BHYTPEHHEH MO3ULIUN
JUYHOCTH, MATPUOTU3MA, YBAXKEHHUS K 3aKOHY M MPABOIOPSAKY, YEJIOBEKY TPyHda U CTapliemMy
MOKOJICHUIO, B3AMMHOTO YBaKEHUs, OEPEKHOTO OTHOIIEHUS K KYJbTYPHOMY HACJIEIUIO U TPAIU-
LUSIM MHOTOHALIMOHAJIBHOTO Haponaa Poccutickoint @eaepanuu, NpUpoAe U OKPY KaroLIen cpene.

JIM4HOCTHBIE Pe3yabTaThl OCBOCHUS y4eOHOTO mpeaMeTa « BHONIOTHs» JOJKHBI OTPAXKATh
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOIINXCs PyKOBOJACTBOBATHCS CHOPMHUPOBAHHONW BHYTPEHHEH
MO3UINEN JTMYHOCTH, CHCTEMOU [EHHOCTHBIX OPUEHTAIIMiA, TIO3UTHBHBIX BHYTPEHHUX yOexre-
HUH, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSIM POCCHHCKOro OOIecTBa, paclInpeHue
JKU3HEHHOTO OIbITa U OMbITA ACSITEIBbHOCTH B MPOLECCE Pean3aldd OCHOBHBIX HAIPaBJICHUMA
BOCITUTATEIbHON IEATENIbHOCTH, B TOM YUCJIE B YaCTH:

1. I'pa>k1TaHCKOrO BOCIIUTAHUS:

cpOpMHPOBAHHOCTb TPAKAAHCKOHN MO3UIHMN OOYYarOLIerocss Kak aKTHBHOIO M OTBETCT-
BEHHOT'O YJIEHA POCCUICKOro 00IIeCTBa,;

OCO3HAHHME CBOUX KOHCTUTYLIMOHHBIX MPaB U OOSI3aHHOCTEH, YBAXKEHUE 3aKOHA U TPABO-
MOPSAIKA,

TOTOBHOCTb K COBMECTHOM TBOPUECKOMN AESITENIbHOCTH MPHU CO3MaHNN YUEOHBIX MPOESKTOB,
pereHny yueOHbBIX W MO3HABATENbHBIX 337144, BBITIOJTHEHUH OUOJIOTMYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTh OMPEAENsATh COOCTBEHHYIO MO3ULHMIO 0 OTHOLICHHIO K SIBJICHUSIM COBpE-
MEHHOM KU3HU U OOBSICHATH €€,

YMEHHE YUYUTBHIBATh B CBOUX JNEHUCTBUSX HEOOXOAUMOCTb KOHCTPYKTHBHOI'O B3aUMOIEH-
CTBUS JIFOAEH C Pa3HBIMU YOEKISHUSAMH, KYJIbTYPHBIMU LIEHHOCTSIMH U COLUAIBHBIM MTOJIOKEHU-
eM;
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TOTOBHOCTb K COTPYAHHYECTBY B MPOLECCE COBMECTHOTO BBHIMOJIHEHUSI Y4eOHBIX, TTO3HA-
BaTEJbHBIX U HCCIICIOBATEIbCKUAX 3a/a4, YBAKUTEJIbHOE OTHOIICHHE K MHEHHUIO OMIIOHEHTOB
npu OOCYKIIEHUH CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COAEPIKAHUS,

TFOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKON NEATEIBbHOCTH.

2. I1aTprOTHYECKOTO BOCIUTAHUSA

c(OPMHUPOBAHHOCTH POCCUMCKON TPAKIAHCKOH MASHTUYHOCTH, ATPUOTH3MA, YBAKEHUS
K CBOE€MYy Hapopy, 4yBCTBa OTBETCTBEHHOCTU mepen PoauHON, ropaocTu 3a CBOM Kpaii, CBOIO
Ponuny, CBOI sI3BIK U KYJBTYPY, IPOILIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccun,

LIEHHOCTHOE OTHOLIEHUE K MPUPOAHOMY HACIEOUI0 M MaMSTHUKAM MPUPOIBI, JOCTHKE-
HusAM Poccun B Hayke, HICKyCCTBE, CIIOPTE, TEXHOJOTUAX, TPYAE,

CNOCOOHOCTD OLIEHWBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAHOBJICHUE U Pa3BUTHE OHOJIO-
T'UH, IOHUMAaHUE 3HaYeHUs] OMOJIOTHH B IMO3HAHUU 3aKOHOB MPUPOIbI, B JKU3HHU YEJIOBEKA U CO-
BPEMEHHOT0 O0IIeCTBa,

uaeiHas yOeXIEHHOCTh, TOTOBHOCTh K ClykeHut0 OTeuecTBy M €ro 3aliuTe, OTBETCT-
BEHHOCTb 3a €ro Cynb0y.

3. JlyXOBHO-HPaBCTBEHHOTO BOCITUTAHUS

OCO3HAaHHUE AYXOBHBIX LICHHOCTEN POCCUHCKOTO HAPOAa,

c(hOPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STHYECKOTO MOBEJCHHUS,

CNOCOOHOCTD OLIEHUBATH CUTYALMIO W MPUHUMATh OCO3HAHHBIC PELISHUs, OPUEHTUPYSICh
Ha MOPAJIbHO-HPABCTBEHHbBIE HOPMBI U LIEHHOCTH,

OCO3HAHME JIMYHOTO BKJIJa B MIOCTPOEHUE YCTOMUHUBOTO OyAyLIero;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM POJIUTENSIM, CO3JaHHUIO CEMbU HAa OCHOBE OCO3HAH-
HOT'O NPUHATHA LEHHOCTEN CEMENHOMN KU3HU B COOTBETCTBUM C TPAIULIMSAMU HapoaoB Poccun.

4. DCTETUYECKOTO BOCITUTAHUS

ACTETHUYECKOE OTHOIIEHUE K MUPY, BKJIIOYAsk S3CTETHUKY ObITA, HAYYHOT'O U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPyAa, OOIMECTBEHHBIX OTHOIICHUIA,

MOHUMAHWE 3MOIIMOHAJIBHOT'O BO3ICUCTBUS JKUBOH MPUPOABI U €€ [IEHHOCTH,

TFOTOBHOCTh K CAMOBBIPA’KEHUIO B PA3HBIX BHUAAX MCKYCCTBA, CTPEMJICHUE MPOSIBIISITH Ka-
YECTBA TBOPUECKOM JINYHOCTH.

5. ®uU3UUeCKOro BOCOUTAHUS:

MOHVMAaHUE U Peaji3alysi 3[0pOBOro U 0e30macHoro odpasa Ku3HH (30pOBOE MTUTAHUE,
COOJFOICHNe TUTUEHUYECKUX MPABUJI U HOPM, COANTAHCUPOBAHHBIN PEKUM 3aHSITHI U OTHABIXA,
peryysipHasi pu3ndeckasi aKTHBHOCTD), OEPeKHOT0, OTBETCTBEHHOTO W KOMITETEHTHOTO OTHOIIIE-
HUSl K COOCTBEHHOMY (PU3HUYECKOMY U TICUXUYECKOMY 37J0POBBIO;

MOHVMAaHUE LIEHHOCTH MPAaBWUJI WHIWBHIYAJTBHOTO M KOJJIEKTUBHOTO O€30MacHOTO TMOBe-
JE€HUS B CUTYaLUsIX, YTPOJKAIOIIHNX 3[I0POBBIO U KU3HU JIFOICH;

OCO3HAHUE TOCJEACTBUN W HENPUSITHE BPEIHBIX MPUBbIMEK (ynoTpeONIeHUs alKOroJs,
HAPKOTHKOB, KyPEHHS).

6. Tpy10BOro BOCIIUTAHUS:

TOTOBHOCTD K TPYAY, OCO3HAHHE LIEHHOCTH MacTePCTBa, TPyAOI00HE;

TOTOBHOCTb K aKTUBHOH JEATENbHOCTU TEXHOJOTMYECKOW M COLMAIBHON HamnpaBIeHHO-
CTH, CLIOCOOHOCTh UHUIIMUPOBATH, TUTAHUPOBATH U CAMOCTOSITENIbHO BBITIONHSITH TAKYIO JESITEIb-
HOCT®;

WHTEpeC K pa3iaudHbM chepam mpodecCHOHANBHON IesITeIbHOCTH, YMEHUE COBEPINATh
OCO3HaHHBIN BBIOOp Oyayiei mpodeccuu U peaan30oBbIBATH COOCTBEHHBIE JKU3HEHHBIE TIAHBI,

TOTOBHOCTb U CHOCOOHOCTH K OOPa3OBaHUIO M CaMOOOPA30BAHMIO HA MPOTSDKEHUH BCEH
JKU3ZHH.

7. DKONOTUYECKOTO BOCITUTAHUS:

SKOJIOTUYECKH LIeJIeCOO0pa3HOE OTHOLICHHE K MIPUPOE KaK UCTOYHUKY KU3HH Ha 3eMIle,
OCHOBE €€ CYIIECTBOBAHUA,

TIOBBILIICHHE YPOBHSI 3KOJOTUYECKOW KYJIBTYPhl. MPHOOpPETEHHE OMNbITA TUIAHUPOBAHHUS
MOCTYIIKOB M OLICHKU UX BO3MOYKHBIX TTOCJICACTBUM JJIsl OKPY KAOIIEH CPebL;

OCO3HAHHE TI00ATIBHOTO XapaKTepa SKOJOTHUECKUX MPoOeM U MyTel UX PeLIeHHS,



CHOCOOHOCTD UCTIOJIB30BATh MPUOOPETaeMble MPHU U3YYCHUN OMOJIOTUY 3HAHUS U YMEHUS
NPU pPELIEHUH NPoOJIeM, CBS3aHHBIX C PALMOHAIBHBIM IPUPOAOINOIB30BAHHEM (COONOaCHHE
NPaBUJI MTOBENIEHHSI B IPUPOJIE, HANPABICHHBIX HA COXPAHEHHE PAaBHOBECHS B 9KOCHUCTEMAX, OX-
paHy BHIIOB, 5KOCHCTEM, OHOChepbI);

aKTUBHOE HETIPUATHE NEHCTBUH, MPUHOCALINX BpPEN OKPY’Karolleld NMPUPOIHON cpene,
yYMEHHE MPOTHO3UPOBATh HEOJArONPUATHBIE SKOJOTMUYECKHE IMOCHIENCTBUS NMPEATPUHUMAEMBIX
JENUCTBUI U NPENOTBPALLATD HX;

HAJIMYHME PA3BUTOTO HKOJIOTHUECKOTO MBIIUICHHUS, IKOJOTHUECKOH KYJIBTYphI, ONbITA Jes-
TEJIBHOCTH HKOJIOTUYECKON HAIMpPaBIEHHOCTH, YMEHUS] PYKOBOJICTBOBATHCS UMHU B TIO3HABATEIb-
HOW, KOMMYHUKATUBHON U COLIMAJIbHON MPAKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUYECKON aes-
TEJIBHOCTH HKOJIOTHYECKON HANPaBICHHOCTH.

8. LleHHOCTH Hay4HOr O MO3HAHMS

c(pOpMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pas-
BUTHS HAYKU M OOIIECTBEHHOH MPAaKTUKU, OCHOBAHHOTO HA AHAJIOTe KYJBTYP, CIIOCOOCTBYIOIIE-
IO OCO3HAHHUIO CBOETO MECTa B MOJHKYJIBTYPHOM MUPE;

COBEPILIEHCTBOBAHHE SI3bIKOBOM U YMTATENIbCKON KYJIBTYpPhl KaK CPENCTBA B3aUMOJEHCT-
BUST MY JIFOABMH U TIO3HAHUSI MUDA;

MOHUMaHue crenu(uKu OHOJIOTHN KaK HayKH, OCO3HAHHUE €€ Pojiu B (POPMUPOBAHUH Pa-
[[UOHAJIbHOTO HAYYHOT'O MBIILIEHHS, CO3AaHUU LEJOCTHOIO MPEACTABICHUS 00 OKpY’KaroIieM
MHpe KaK O €IUHCTBE MPHUPOJbI, YeJIOBEKa U O0IIeCTBA, B MTO3HAHUH MPUPOIHBIX 3aKOHOMEPHO-
CTe U pereHnn mpodyieM COXpaHEHUs! TPUPOIHOTO PABHOBECHS,

yOeKIEHHOCTh B 3HAYUMOCTH OMOJIOTHH AJIs1 COBPEMEHHON MBIIIM3ALNH. O0ECTICUeHHS
HOBOTO YPOBHSI Pa3BUTHs MEIULIMHBI, CO3MAHHA MEPCHEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemarb pecypcHble poOIeMbl Pa3BUTHsI YEJIOBEUECTBA; MOUCKA MyTeH BBIXOAA U3 TII00ATBHBIX
SKOJIOTUYECKHUX NPodieM 1 0OecredeHns nepexoaa K yCTOHUNBOMY Pa3BUTHIO, PALIHOHAIEHOMY
HCTIOJIB30BAHUIO MPUPOIHBIX PECYPCOB B GOPMUPOBAHHIO HOBBIX CTAHAAPTOB JKU3HU,

3aMHTEPECOBAHHOCTD B MOJYYEHUH OMOJIOTHYECKUX 3HAHUH B LIEJIAX MOBBILICHUS OOLIei
KYJBTYpPBI, €CTECTBEHHO-HAyYHOW I'PAMOTHOCTH KaK COCTaBHOHM 4YacTH (PyHKIMOHAJIBHOH Tpa-
MOTHOCTH oOydarouuxcs, popMupyemMoii npu n3yd4eHnn OHOJOruy,

MOHUMAaHHE CYLTHOCTH METOJOB ITO3HAHMS, UCTIONb3YEMBIX B €CTECTBEHHBIX HayKax, CIO-
COOHOCTB HCHOJB30BaTh MOJy4YaeMble 3HAHMA I aHAIM3a U OOBSICHEHUS SIBICHUN OKPY)Karo-
IIero MUPa U NPOUCXOSIINX B HEM U3MEHEHHH; YMEHHUE N1e1aTh 0OOCHOBAHHBIE 3aKITIOUEHUS Ha
OCHOBE Hay4HbIX (DAKTOB M UMEFOIIHUXCS JAHHBIX C LIEJBIO MMOJYYEHHsI JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCIIOJIb30BaTh OMOJIOTHYECKHUE 3HAHUS IS PELIEHHS TIPO-
O51eM B peabHbIX JKU3HEHHBIX CUTYalHsX,

OCO3HAHME LIEHHOCTH HAyYHOH JEATENbHOCTH, TOTOBHOCTh OCYILIECTBIISITH NMPOEKTHYIO U
HCCIIEIOBATEIIBCKYIO AeATEIbHOCTh NHANBHAYAIBHO U B TPYIIIIE,

TOTOBHOCTb U CITIOCOOHOCTb K HEMPEPHIBHOMY OOPa30OBaHUIO M CaMOOOPa30BaHUIO, K aK-
THBHOMY ITOJIyYE€HHIO HOBBIX 3HAHHMH MO OMOJIOTMH B COOTBETCTBHH C YKM3HEHHBIMH MOTPeOHO-
CTAMHU.

B mpouecce mOCTHKEHMS JHMYHOCTHBIX PE3yJbTATOB OCBOSHHS OOYHAIOLTMMHCS IPO-
rpaMMBbl cpemnHero od0mero oOpasoBaHus y OOYUYArOMINXCS COBEPIICHCTBYETCS SMOITMOHATBHBIN
UHTEJUIEKT, MPEATONIAraroii ¢ OpMUPOBAHHOCTD!

CaMOCO3HAaHUs, BKJIIOYAIOIIEr0 CIOCOOHOCTh IOHUMATh CBOE HYMOLIMOHAIBHOE COCTOSTHHE,
BUETh HAMPABJICHHS Pa3BUTHSI COOCTBEHHOM SMOIMOHABHOMN Chepbl, ObITh YBEPEHHBIM B cele€;

CaMOpETyJIMPOBAHNUS, BKIIOYAIOIIETO0 CAMOKOHTPOJb, YMEHHE NPUHHUMATh OTBETCTBEH-
HOCTb 32 CBOE IOBEIEHHE, CIIOCOOHOCTh alanTHPOBATHCS K SMOIMOHAIBHBIM HW3MEHEHHAM U
NP OSIBJIATH THOKOCTD, OBITH OTKPBITHIM HOBOMY;,

BHYTPEHHEH MOTHBALIUH, BKJIIOYAIOIIEH CTPEMJICHHE K TOCTIDKEHHIO IIeJTH U YCIIeXy, Ofl-
TUMH3M, HHULMATUBHOCTb, YMEHHE IEHCTBOBATD, HCXOS M3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKJIOYAIOLIEH CHOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSIHUE IPYTHX,
YUUTBIBATh €r0 NMPU OCYLIECTBICHUH KOMMYHHUKALIUH, CIIOCOOHOCTh K COYYBCTBHIO U COTIEPEIKHU-
BaHMIO,



COLIMAJIbHBIX HABBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTh BBICTPAMBATH OTHOLICHUSI C JPYTHMHU
JH0abMH, 3a00TUTHCS, MPOSIBJIATH MHTEPEC U pa3peluarb KOHQIUKTHI.

MertanpeaMeTHbIe Pe3yJIbTaThI

MertanpenMeTHble pe3yJbTaThl OCBOSHHs yueOHOro npeamera «bHONOTHS) BKIHOYAOT:
3HaYMMbIe 1J1 (HOPMHUPOBAHUS MUPOBO33PEHHST OOYYAIOLIMXCA MEKIHCLUUIUTHHAPHBIE (MEeX-
npeaMeTHbIe) OOIIEeHAYUHbIE MOHSATHS, OTPAXKAIOIINE LEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H
crielu(HKy METOIOB TMO3HAHMS, UCMOJB3YEMbIX B €CTECTBEHHBIX Haykax (BELIECTBO, YHEPTHS,
SIBJIEHHUE, TIPOLIECC, CHCTEMA, HayUHBIH (PaKT, MPUHLHII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, T€O-
pusi, ucciuenoBanue, HaOMIOeHNE, U3MepPEHHe, SKCIIEPUMEHT U JIp.); YHHBEPCAJIbHbIE yueOHbIe
neicTBUs (1TO3HABAaTEIbHBIE, KOMMYHUKATHBHBIE, PETYSATHBHBIE), obecreunBaromue GopMupo-
BaHHE (PYHKUIMOHAJIBHONH T'PAMOTHOCTH M COLMAIBHONW KOMIIETEHLMH OOYyYaroIuxcs; Crocod-
HOCTh OOYyYarOIIMXCsl WCIONB30BATh OCBOCHHBIE MEXIWCLUILUIMHAPHBIE, MHPOBO33PEHUYECKHE
3HaHHs U YHHBEPCAIbHbIe yieOHbIe AeHCTBUS B MO3HABATEILHON U COLIMAIbHOM MPaKTHKE.

MertanpenMeTHble Pe3yJbTaThl OCBOSHMSI MPOTPAMMBI CpelHero odmero oOpa3oBaHUS
JOJDKHBI OTPAKATh:

OsBnazieHNe YHUBEPCATbHBIMU Y4€OHBIMU MTO3HABATEIbHBIMU ICHCTBUSMU:

1) 6a30BbBIE JJOTHYECKHE NEHCTBUS:

CaMOCTOSITENIbHO (POPMYJIUPOBATh M aKTYAJIN3UPOBATh NPOOJIEMy, pacCMaTPUBATh €€ BCE-
CTOPOHHE;

UCIIOJIb30BATh MPH OCBOSHUN 3HAHUI MPUEMBI JIOTUUECKOTO MbILUIEHUs (aHAI13a, CHHTe-
3a, cpaBHeHUs, Kiaccupukarmu, 0OOOLIEHUs), PACKPBIBATH CMBICT OHOJOTUYECKUX TMOHITHIA
(BBIIESITh UX XapaKTePHbIE MPU3HAKH, YCTAHABIIUBATH CBSA3H C IPYTHMU MOHSATHSIMH);

OTIPeNeNATh LENH JeSITeIbHOCTH, 3a7aBasi apaMeTpbl U KPUTEPUH MX JTOCTHUXKEHHS, CO-
OTHOCHTD Pe3yJIbTaThl ASSITEIBHOCTH C IOCTABICHHBIMH LIENISIMH;

UCTIOJIb30BATh OUOJIOrMYEeCKUE TIOHATHS 1Jisi O0BbsiICHEHHsT (DAKTOB U SIBJICHHIA JKMBOH MPH-
porbi;

CTPOUTDH JIOTUYECKUE pacCykneHus (MHAYKTHBHbBIC, N€AYKTHBHBIC, O aHAJIOTHH), BbISIB-
JATh 3aKOHOMEPHOCTH M MPOTHBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSIX, (YOPMYJIMPOBATH BBIBO-
OBl U 3aKJTIOYCHUS,

NPUMEHSITh CXEMHO-MOJIEIbHBIE CPENCTBA ISl TPEICTABICHHUS CYIECTBEHHbIX CBsi3eil U
OTHOLIEHHIT B U3y4aeMbIX OHOJOrM4YeCKUX OOBEKTax, a TAK»Ke MPOTHBOPEUHil pa3HOTO POAA, BbI-
SIBIIEHHBIX B Pa3JIMYHbIX HHPOPMAIIMOHHBIX HCTOYHHKAX

pa3pabaTbiBaTh IUIAH peIleHust MpobyieMbl ¢ YYETOM aHAIM3a UMEIOIIUXCS MaTepHalb-
HBIX U HEMaTepUaIbHbIX PECYPCOB;

BHOCUTb KOPPEKTHBbI B JAEATENbHOCTb, OLIEHHBATH COOTBETCTBUE PE3YJIbTATOB LEJSIM,
OLIEHHBATbh PUCKH TOCJIECTBHIA 1S TEIbHOCTH,

KOOPJMHUPOBATh M BBINOJHATH PA0OTY B YCIOBHAX PEajbHOTO, BUPTYaIbHOTO M KOMOH-
HUPOBAaHHOI'O B3aUMOICHUCTBHS,

Pa3BHBATh KPEATHBHOE MBILUIECHHE MPU PELISHNH KH3HEHHBIX MPoOIiem;

2) Ga30BbIEC UCCITEOBATENILCKIE NEHCTBUS

BJIAJIETh HABBIKAMU Y4eOHO-HUCCIIENOBATEIBCKON U MPOEKTHON IEeATENIbHOCTH, HAaBBIKAMU
pazpermieHust mpodsemM; obanaTh CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOHCKY
METOJIOB PeLICHHs MPAKTHUECKUX 3a/1a4, MPUMEHEHHIO Pa3IMYHbIX METOAOB MO3HAHUS,

UCIIOJIb30BATh PA3IMYHbIE BUbI JESATENbHOCTH IO MOJYYSHHIO HOBOIO 3HAHUS, €ro WH-
TeprpeTanny, NpeoOpa3oBaHUI0 M MPUMEHEHHIO B Y4eOHBIX CUTyalHsAX, B TOM YHCJE MPU CO3-
IaHUM yueOHBIX U COLMATBHBIX MPOEKTOB;

(bopMHPOBATh HAYYHBIN THIT MBILIUIEHHSI, BIaETh HAYYHOU TEPMHUHOJIOTHEHN, KITFOUEBbIMU
MOHSATUSIMU W METOIAMU,

CTaBUTh U (POPMYIHPOBATHL COOCTBEHHBIC 3aMa4ll B OOpPa30BATEIbHONU AESITENIbHOCTH U
JKU3HEHHBIX CUTYaIIUsX,

BBISIBJIATH MPUYMHHO-CJIECTBEHHBIC CBS3H M AKTYaJIN3UPOBATh 337a4y, BbIABUIATb HIT0-
Te3y €€ peIleHMs], HaXOAUTb apTyMEHTHI [T JOKA3aTeIbCTBA CBOMX YTBEP)KICHHMI, 3a7aBaTh Ia-
paMmeTpbl U KPUTEPHUH PELICHMS,



aHAJM3UPOBATh MOJyUYEHHBIE B XOAE PELISHHS 3a/1a4l Pe3YJbTaThl, KPUTHYECKH OLICHH-
BaTh UX IOCTOBEPHOCTD, TPOrHO3UPOBATh N3MEHEHHNE B HOBBIX YCIIOBHUSIX,

JaBaTh OLIEHKY HOBBIM CHTYAlMsIM, OLIEHUBATb MPUOOPETEHHBIHN OITBIT;

OCYILIECTBIIATh LEJICHANPABJICHHBI MMOMCK MEPEHOCca CPEACTB U CIOCOOOB ACHCTBUS B
npoeCCUOHATTBHYIO CPeay,;

yMETb MIEPEHOCHTDb 3HAHUS B MMO3HABATEIBHYIO  MPAKTUYECKYIO 00JIaCTH )KU3HEACSTEIb-
HOCTH,

yMETb HHTETPUPOBATh 3HAHMS U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIIBUTaTh HOBBIE UIEH, NPEJIaraTb OPUTHHAIBHBIE TIOAXOIbI M PEIICHNUS; CTABUTH MPO-
OneMbl 1 3371a4H, TOMYCKAIOIIHNE AIbTEPHATUBHBIE PEIIEHUS,

3) neticTust o padote ¢ nHPOpMALHEH:

OPUEHTHPOBATHCS B PA3IMYHBIX HUCTOUHMKAX HMH(OpMaruu (Tekcre yueOHOoro mocodws,
HAYYHO-TIOMYJIIPHON JITEpaType, OMOJOTHUECKUX CIIOBapsAX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax maHHBIX, B MHTEpHETE), aHANIN3UPOBaTh MH(POPMALIUIO PA3IUYHBIX BUAOB U (HOpPM Tpea-
CTaBJICHHS, KpUTUYIECKH OLICHUBATD €€ JOCTOBEPHOCTh U HEMPOTHBOPEUNBOCTD;

(bopMyIHpPOBATh 3aMPOCHl M MPUMEHSTh PAa3JIMIHbIE METOABI MPH MOHCKe U 0TOOpe Ouo-
Jaorudeckor nHpOpMaLuHl, HEOOXOTUMOM IJIS1 BBITTOJIHEHHS YUeOHBIX 3a/1a4;

npuoOpeTaTh OMBIT HCIOJBb30BAHUS WH(POPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHIA,
COBEPILIEHCTBOBATH KYJBTYPY aKTUBHOTO MCIIOJIB30BAHUS PA3JIMYHBIX TIOUCKOBBIX CHCTEM,;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANBHYIO (OPMY NMPEACTABICHHsS OMOJOrHMYECKONW WH-
bopmanmu (cxemsl, rpadukH, AUArpaMMBbI, TaOJIULBI, PUCYHKH U 1p.);

UCIIOJIB30BATh HAYYHBIN SI3BIK B KaueCTBE CPeACTBa Mpu padore ¢ OMONIOrmyecKod HH-
dbopmanmeli: NPUMEHATh XUMHUYECKUE, (PU3NIECKHE U MaTEMAaTHYECKHE 3HAKU M CHMBOJIBI, (op-
MyJibl, a0OpeBUATypy, HOMEHKJIATypy, HCIOJb30BaTh U MpeoOpa3OBbIBATH 3HAKOBO-
CHUMBOJIMYECKUE CPEICTBA HATJISITHOCTY,

BJIaJIeTh HABBIKAMHU PACIIO3HABAHUS W 3alUThl WHPOpMALUU, WHHOPMAMOHHON Oe30-
MACHOCTH JIMYHOCTH.

OBnangeHne yHUBEPCATbHBIMA KOMMYHUKATHBHBIMH JI€HCT-BUSMU:

1) obmenue:

OCYILIECTBIIATE KOMMYHHUKALIH BO BCEX cpepax KU3HM, aKTHBHO y4aCTBOBATh B JUAJIOTE
WIN UCKYCCHUHU TIO CYIIECTBY OOCYyKIaeMol TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATH
CY>KII€HHUS] OTHOCHTEJIHO BBIMTOJHEHHS MPeniaraeMoi 3a1auy, YYUThIBATh HHTEPECHI U COTIIaco-
BAHHOCTb MO3ULUH APYTrUX YYACTHUKOB AHAJIOTA WIIH AUCKYCCHUN),

pacrio3HaBaTh HeBepOAJIbHbBIE CPENCTBA OOIIEHHUS, TOHUMATh 3HAUE€HHE COLMAIbHBIX 3HA-
KOB, TPENNOCHUIOK BO3HUKHOBEHHUS] KOH(MIMKTHBIX CHUTYaLHi;, YMETb CMr4aTb KOHQJIHMKTHI H
BECTH TEPErOBOPHL;

BJIAZIETh PA3JIMYHBIMH CHOcOOaMH OOLICHWS W B3aMMOACHCTBUS, MOHUMATh HAMEPEHUS
APYTUX JIFOAEH, IPOSIBIIATh YBAKUTEIBHOE OTHOLIEHHE K COOECeHUKY U B KOPPEKTHOH (opme
(bOopMyIHpPOBATH CBOU BO3PAKEHHS,

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOKO TOYKY 3PEHHs C HCIIOJIb30BAHHEM SI3bIKOBBIX
CPEACTB;

2) COBMECTHasI AEATENbHOCTb!

MOHMMATh U HMCIIONB30BATh MPEUMYIIECTBA KOMAHAHON U MHAUBUAYAIBHON pabOThl pU
peweHnn OHONIOrnYeckol mpoOieMbl, 0OOCHOBBIBATE HEOOXOAMMOCTb MPUMEHEHHS IPYIIIOBBIX
¢dbopM B3aUMOAEHCTBYS NP PEIICHUHN YUeOHOH 3a1a4H;

BBIOMPATh TEMATHKy M METOIbl COBMECTHBIX ACHCTBUI C Y4ETOM OOIIMX HHTEPECOB U
BO3MOYKHOCTEH Ka)KIOTO YWIEHA KOJUIEKTHBA,

NPUHUMATD LIETb COBMECTHOW AESTENbHOCTH, OPraHU30BbIBATh U KOOPAUHHPOBATDH ACH-
CTBHsI O €€ MOCTHXKEHUIO: COCTABJATH IUIAH JEHUCTBHI, PACIpPENeNaTh POJIU C Y4ETOM MHEHHMH
YYaCTHHUKOB, OOCYK/IaTh P€3yJIbTaThl COBMECTHOH padoThI,

OLICHUBATh KAa4eCTBO CBOETO BKJIaZa M BKJIQJA KaKIOTO YYaCTHHKA KOMAaHIbl B OO
pe3yabTat no pa3paboTaHHBIM KPUTEPHSIM;

IpeaiaraTb HOBbIE MPOEKTHI, OLEHWBATH MU C MO3ULMH HOBH3HBI, OPUTHHAJIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH,



OCYIIECTBIISATh MMO3UTHBHOE CTPATETHUECKOE MOBEIACHHE B PA3JIMYHBIX CHUTYALUSIX, MPO-
SIBJIATH TBOPUYECTBO M BOOOpaKeHUE, ObITh MHULIUATHBHBIM.

OBianeHne YHUBEPCATbHBIMH PETYJSITHBHBIMH JEHCTBUSMU:

1) camoopranuzanusi:

UCTIOJB30BaTh OMOJIOTHYECKHE 3HAHUS AJIS1 BBIABJICHHUS MPOO-JIEM U MX PEIICHUS B JKU3-
HEHHBIX U Y4eOHBIX CUTYALHSIX;

BBIOMPATh HA OCHOBE OMOJIOTHYECKUX 3HAHHUHN LIENIEBbIE U CMBICIIOBBIE YCTAHOBKH B CBOHMX
IEMCTBUAX U MOCTYIKAX IO OTHOIIEHHIO K JKUBOH MPUPOAE, CBOEMY 3OPOBBIO U 3I0POBBIO OK-
PYKAFOIIUX;

CaMOCTOSITENTBHO OCYINECTBJISITh TO3HABATENbHYIO AESITEIbHOCTD, BBISBISATH MPOOIEMBI,
CTaBUTh U (popMyITUpOBaTh COOCTBEHHBIE 337a4l B 00Pa30BATENBHON AESITEIbHOCTH U JKU3HEH-
HBIX CUTYaLUsX;

CaMOCTOSITEJIHO COCTAaBJISITH IIJIaH PELIEHHsI MPOOJIEMBI C YIETOM HMEIOLIHXCST PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPENNOYTEHNH;

J1aBaTh OLIEHKY HOBBIM CHTYaLHsM,

pacHIMpsTh paMKH y4eOHOTO IIPeAMETa Ha OCHOBE JIMUHBIX MPENIOUTEHN;

JenaTh OCO3HAHHBIN BBIOOp, apTYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHHE;

OLICHUBATh MPUOOPETEHHBIHN OIIBIT;

croco0CcTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO LTUPOKON 3PYIULMH B PasHbIX objac-
TSIX 3HAHUH, IOCTOSTHHO TOBBIIIATH CBOW 00pa30BaTEeNbHBIN U KYJIBTYPHBIA YPOBEHB;

2) CaMOKOHTPOJIb:

71aBaTh OLIEHKY HOBBIM CUTYALMsIM, BHOCHUTb KOPPEKTHUBBI B JEATENbHOCTb, OLICHHBATH
COOTBETCTBHUE PE3YJIbTATOB LEISIM,

BJIAJIETh HABbIKAMU MTO3HABATENBLHON pedIIeKCHN KaK OCO3HAHMS COBEPIIAEMBIX NeHCTBUN
U MBICJIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB M OCHOBAHHIL, HCIIOJIB30BATh MPUEMBI PeIeKCHH
IUTSL OLIGHKU CUTYalluy, BBIOOPa BEPHOTO PEIlEHUS,

yMETb OLIEHHBATb PUCKHU M CBOCBPEMEHHO NMPUHUMATDH PELICHUS 110 X CHU)KEHUIO; MPH-
HUMAaTb MOTHBBI U apTyMEHTBI APYTUX [P aHAJIN3E PE3yJIbTATOB AEATENbHOCTH,

3) npunsTHE CeOS U IPYTUX:

NPUHUMATD ceOsl, TOHNMast CBOM HEIOCTATKU U JOCTOMHCTBA,

NPUHUMATh MOTUBBI U ApI'yMEHTBI APYTUX MPH aHAJIN3E PE3YJIbTATOB ACATEIbHOCTH,

NPU3HABAThH CBOE MPABO U MPABO APYTUX HA OIIHUOKHW,

pa3BUBaTh CIOCOOHOCTb MOHUMATh MU C TIO3ULUH APYTOro YEJIOBEKA.

IIpenmeTHbIe pe3yabTaThI

IIpenmernslie pe3ynbTaTsl ocBoeHHs nporpammel COO no 6uonorun Ha 6a30BOM ypOBHE
BKJIFOYAIOT crienuduueckue 1 ydeOHoro npenMera «bHonorus» Hay4yHble 3HAHUS, YMEHHUS U
CHOCOOBI ACHCTBUI 1O OCBOSHHIO, HHTEPIPETAIMU 1 NMPeoOPa30BaHUIO 3HAHUH, BUBI JESITEIIb-
HOCTH T10 TIOJYYE€HHIO HOBOTO 3HAHUS U MPUMEHEHHUIO 3HAHUH B Pa3IMYHBIX YYEOHBIX CUTYaLH-
X, @ TAKXKE B PEaJbHBIX JKU3HEHHBIX CHTYalUsX, CBSI3aHHBIX ¢ Ononorueil. B mporpamme mpen-
METHBIE PE3YJIbTAThI MPEICTABIEHBI IO TO1aM OOY4YEeHHUSI.

IIpenmerHble pe3ynbTaThl OCBOGHUs yueOHOro mpeamera «buonorusi» MOIKHBI OTpa-
KaThb:

1) chopMHupOBAaHHOCTL 3HAHUN O MECTE U POJIU OMOJIOTHH B CUCTEME HAYYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B ()OPMHPOBAHHH COBPEMEHHOH €CTeCTBEHHO-HAYYHOW KapTUHBI MHUpa U
HAYYHOTO MUPOBO33PEHUS; O BKJIA/Ie POCCUHCKUX M 3apyOeKHBIX YUEHBIX-OHOJIOTOB B Pa3BUTHE
Ounonoruu; GyHKUNOHATIBHON IPAMOTHOCTH Y€JIOBEKA /ISl PEIICHUS )KU3HEHHBIX 3a/1a4;

2) yMeHHE pacKpbIBaTh CONEp’KaHHE OWOJNIOTHUECKUX TEPMHHOB W TOHSATHH. JKHU3Hb,
KJIETKa, Opranm3M;, MeTadonu3m (0OMEH BEIIeCTB U MpeBpalleHHe SHEePTUr), ToMeocTas (camo-
peryJsinusi), YpOBHEBas OPTaHU3ALMs JKUBBIX CHCTEM, CAaMOBOCIPOM3BENEHHUE (PEeTmpOayKLHs),
HACJIEICTBEHHOCTh, U3MEHUNBOCTb, POCT U PA3BUTHE, BHUJ, MOMYJALUSA, FeHO(MOH, SBOJIOLUS,
OBWDKyIIUE CHITBI ((paKTOPBI) 3BOJIFOLUH, MPUCTIOCOOIEHHOCTh OPraHU3MOB, BUAOOOpa3OBaHUE,
sKoorndeckne (hakTopbl, SKOCHCTEMA, MPONYLEHThI, KOHCYMEHTBI, PEAYLIEHTHI, e MUTAHUS,
SKOJIOTHYecKas mupamMuaa, buoreoneHos, duocdepa;;



3) yMmeHue u3jaratb OMOJOTHUYECKHE TEOPUH (KJIETOYHAsT, XPOMOCOMHAs, MyTallHOHHAS,
LEHTpaJIbHAsl JOTMa MOJIEKYJISIpHOH Omosormm), (3BomonrioHHas teopust Y. [lapBuHa, cuHTETH-
YyecKasi TEOpPHsl HBONIOINH), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabimesoro cxoncrsa K. M. bapa,
YyepenoBaHus TJIaBHBIX HarpasyieHHi u nyTei spomonnu A. H. Cesepriosa, yuenust o duochepe
B. U. Bepuaackoro) 3akonsl (I'. Mennens, T. Moprana, H. . BaBunosa) u yuenus (o0 ueHTpax
MHOroo0Opas3usi U MPOUCXOXKIASHHs KyJIbTypHbIX pactrenuil H. 1. BaBunosa), onpenensiTe rpaHu-
I[bI UX IPUMEHUMOCTH K JKHBBIM CUCTEMaM,

4) ymeHue BIaAETh METOAAMU HAYYHOTO IMO3HAHUS B OMOJIOTHH: HAOMIOIEHUE U OMUca-
HHUE JKUBBIX CHCTEM, MPOLECCOB U SBJICHH;, OpraHU3alus U MPOBEIEHHE OMOJIOrHYECKOro 3KC-
NEPUMEHTA, BBIABIDKEHUE THIIOTE3bI; BBIIBICHUE 3aBUCUMOCTH MEXAY HCCIETyEeMbIMH BEITHYH-
HaMH, OOBSCHEHHE MOyUYeHHBIX PE3yJIbTATOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSITHH, TEOPHH H
3aKOHOB, YMEHHE JeJIaTh BHIBOJbI HA OCHOBAHHH ITOJyYEHHBIX PE3YJIbTATOB;

5) yMeHHe BBIIEIATh CYIECTBEHHBIEC TPU3HAKH BHPYCOB, KJIETOK MPOKAPUOT U 3YKAPHUOT;
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHMU3MOB; OCOO€HHOCTH MPOLECCOB. OOMEHA BEIIECTB U
NPEBpAILEHHUsT YHEPTUU B KJIETKE, (POTOCHHTE3a, IUIACTUYECKOTO U HHEPreTHIeCKOro OoOMeHa,
XE€MOCHHTE3a, MUTO3a, MeH03a, OIUIONOTBOPEHHUS, PA3MHOKEHUSI, WHANBUAYAIBHOTO PA3BHUTHUS
opraHu3Ma (OHTOreHe3),

6) yMEHHE MPUMEHSTH IOTyUYEeHHBIE 3HAHUS 11 OOBSICHEHUST OMOJIOTMYECKUX MPOLIECCOB
U SIBJICHUH, JUIS1 IPUHATHS NIPAKTHYECKUX PEIIEHUH B MOBCEAHEBHOM JKU3HU C LIEJIBIO olecrede-
HUs1 €30MMaCHOCTH CBOETO 370POBbS M 37I0POBbSl OKPYKAIOIIUX JIFOIEH, COOMONEHHsI HOPM Tpa-
MOTHOTO TOBEIEHUS B OKPY>KaroIlel MPUPOIHON Cpene; MOHNMaHue HEOOXOIUMOCTH HCIIONB30-
BaHUS NOCTH)KEHUH COBPEMEHHOH OHOJIOTMH U OMOTEXHOJIOTHH I PAllMOHAIBLHOTO MPHPOIIO-
NOJIb30BAHNS,

7) yMeHHe pelaTh 3JeMEHTapHble T'eHeTHUYeCKHe 3a7adl Ha MOHO- U JUTHOpHIHOE
CKpEILIMBAaHNE, CLEMJICHHOE HACJIEAOBAHUE, COCTABISTh CXEMbl MOHOTHOPHIHOTO CKPEIIUBAHUS
IUTA IPEACKA3aHMsI HACJIEOBAHMS TPU3HAKOB Y OPTraHU3MOB,;

8) yMeHH€ BBINOIHATD JTA00OPATOPHBIEC U MPAKTHUECKHUE pabOThI, COOMIOAATh MPaBHIIa IPU
padote ¢ yueOHBIM H J1a0OpPaTOPHBIM 000pYIOBAHHUEM,

9) yMeHHEe KPUTHYECKU OLICHMBATh M UHTEPIPETUPOBATh HHPOPMALMIO OHOIOTHIECKOrO
COZIEpPIKAHNS, BKIIOYAIOIIYIO IICEBJOHAYYHbIE 3HAHUA U3 pasnuuHblx uctouHnkos (CMMU, Hayd-
HO-TIOMYJISIPHBIE MaTepUabl); STHUECKHE aCIEKThl COBPEMEHHBIX MCCIIENOBAaHUI B OuONOTHH,
MenuiIuHe, OMOTEXHOJIOT U,

10) ymeHue co3naBaTh COOCTBEHHbIE MTMCbMEHHBIE U YCTHBIE COOOIEeHus1, 00o0mas Ono-
JIOTHUYECKYI0 WH(POPMALMIO U3 HECKOJBKHUX MCTOYHUKOB, IPAMOTHO HUCHOJIB30BATH MOHATHIHBIN
anmapat OMOJIOTHH.

11) yMeHHMe BBIIENATH CYLIECTBEHHBIC MPU3HAKH CTPOCHHS OHOJOTMYECKHX OOBEKTOB:
BUZOB, MOMYJISALUH, MPOAYLEHTOB, KOHCYMEHTOB, PEAYLEHTOB, OMOr€OIEHO30B M 3KOCHUCTEM,;
0COOEHHOCTH TPOLIECCOB: HACIEACTBEHHOW M3MEHYHMBOCTH, €CTECTBEHHOro oTdopa, BHIoodOpa-
30BaHUs, MPUCTIOCOOIIEHHOCTH OPTraHU3MOB, IEHCTBHS HKOJIOTHIECKUX (PAKTOPOB HA OPTaHHU3MBI,
NepeHoca BELIECTB U MOTOKA YHEPTHU B HKOCHCTEMAX, aHTPOIIOT€HHBIX U3MEHEHUN B HKOCHCTE-
Max CBOEH MECTHOCTH, KPYTOBOPOTa BELIECTB U OMOr€OXMMHUYECKHX LIMKJIOB B Onocdepe;

12) ymeHHne MpUMeHSITh MOTyYEeHHBbIE 3HAHUS U1 OOBSCHEHHsST OMOJOrMYECKUX MpOoLec-
COB W SIBJICHHH, JUI TIPUHATHS NMPAKTUYECKUX PELICHUH B MOBCEAHEBHOM KM3HH C LIENBI0 00ec-
neueHus1 Oe30IMacHOCTH CBOETO 340POBbS M 3/I0POBBSI OKPYIKAIOLINX JIFOAEH, COOIIOAEHNUS HOPM
IPaMOTHOTO TOBENEHHs] B OKPY’KAaIOIIeH MPUPOJHON cpene;, MOHUMaHWE HEOOXOIMMOCTH HC-
NOJIb30BAHUS JOCTHIKEHHI COBPEMEHHOM OMOJIOTHH ISl PALlHOHAIBHOTO MPUPOAOIIONb30BAHMS,

13) ymeHue pemarb 3JieMeHTapHbIE OMOJOTHYECKHEe 3a/1a4H, COCTABIISATh CXEMbI MEPEHO-
ca BELIECTB U SHEPTUU B YKOCHCTEMAX (LIeMH MUTAHUS);

1.4. PexomeHnayeMoe KOJIH4ECTBO YACOB HA 0CBOEHHE NMPOrPAMMBI AHCLHILIHHBI:

MaKCUMaJIbHOH y4eOHON Harpy3ku oOy4aroIerocs: 72 4acoB, B TOM YHCIIE:

00s13aTeNbHON ayAUTOpHON yueOHOM Harpy3ku oOyuaromerocsi: 60 yaco — yekuuu, 12
4acoB — MpakTudeckue 3ausaTisa. Popma KoHTpos — nudpepeHIPOBAHHBIN 3a4eT.



2. CTPYKTYPA U IPUMEPHOE COJIEP)KAHUE YUEBHOM U CIIHUII-
JINHbI

2.1. O6beM yueOHOI AHCUMIVIMHBI H BUABI Y4e0H0il padoThI

Bua yue6Hoii padoTbi Obvem yacos
ounan
MakcumaJjibHasi yueOHasi HATpy3Ka (Bcero) 72
Oo0si3aTebHAsI ayIMTOpPHAsI YueOHAasi HATpy3Ka (Bcero) 72
B TOM YHUCJIE!
JIEKIUH 60
J1a00paTOPHBIEC 3aHSITHS
NPAKTUIECKUE 3aHATHA 12
KOHTPOJIbHBIE PaOOTHI
KypcoBasi pabota (IpoeKT) (ecru npedycmompeno)
CamocTosiTesibHAs padoTa o0yuawinerocs (Bcero)

LIpomesicymounas ammecmayus 6 oughghepenyupoeannoo 3auéma




2.2. TemaTnueckHii NJIaH U coAep:KaHue Y4eOHOH JUCHUILIHHBI «bHoJorHs»

Tewmsl ypo- OcHOBHOE conepKaHne KonuuecTso Y poBeHb
KOB U KO- [Tnaaupyemble BUIBI y4eOHOH NESITETbHOCTH 00yUarO UK CS 4acoB OCBOE-
JIN4ECTBO Hus
4acoB

1 2 3 4

Tema 1. buosorus kak Hayka 34

1. Buonorus kak Hayka. CBsi3u Ouonoruu ¢ 00IIeCTBEeHHBIMY, TEXHIYE- 1 1
buonorus CKUMHU U APYTUMH €CTECTBEHHBIMHU HayKaMH, ¢punocopuel, penuruei, Tu-
KaxK HaykKa KOM, 3cTeTUKOM 1 npaBoM. Posb Ouosnornu B GOpMUPOBAHUN COBPEMEHHON

HAy4HOH KapTHHBI Mupa. CucTemMa OMONIOTHYECKHX HayK.

JeMmoHCcTpauu:

IToptpetsr: Y. dapsun, I'. Menaens, H. K. Konbuos, [)x. YoTCOH 1
@. Kpuk.

Tabnuupl u cxembl: «MeTOIBI TO3HAHUS JKUBOW MPUPOABD)

PackpeiBaTh conepxaHue TEPMUHOB U MOHIATHI: HAYYHOE MUPOBO3-
3peHue, Hay4YHast KapTUHA MUPA, HAYYHBII METOJ, THIOTE3a, TEOPUsl, METO-
Ibl UCCIIEAOBAHUS.

XapakTepu30BaTh OUOJIOTHIO KaK HayKy, €€ MECTO U POJIb Cpenn




Temsl ypo- OcHoBHOE coniepxkaHue KonuuecTso |YpoBeHb
KOB U KO- [Tnaaupyemble BUIBI yIeOHOH NESTETbHOCTH 00yUarO UK CS JacoB OCBOE-
JINYECTBO Hus
4acoB
1 2 3 4
JOPYTUX €CTECTBEHHBIX HAyK.
[TepeuncnsaTe pa3aensl OMOJIOrHN B COOTBETCTBHH C OOBEKTAMHU H3Y-
YEeHUSI.
HaspiBaTh BakHeliIIMe OTpaciu OMOJIOTHYECKUX 3HAHUHN U 3a/1a4H,
crosimque nepexn ouonorueit XXI B.
JlaboparopHble 3aHSITHs 0
IIpakTrueckue 3aHATUSA 0
KoHTponbHbIe paboThI 0
CamocrosTenpHas paboTa 00y4armuxcs 0
2. MeTob! IO3HAHUS JKUBOH MPUPOB! (HAOMOIeHNE, SKCIIEPUMEHT, 1 1
Mertonbl ONHCaHNe, U3MEpPEHHe, KIacCu(pUKaIUs, MOIEIHUPOBAHUE, CTATUCTUIECKAS




Temsl ypo- OcHoBHOE coniepxkaHue KonuuecTso |YpoBeHb
KOB U KO- [Tnaaupyemble BUIBI yIeOHOH NESTETbHOCTH 00yUarO UK CS JacoB OCBOE-
JINYECTBO Hus
4acoB
1 2 3 4
MIO3HAHUS 00paboTKa TaHHBIX ).
JKUBOU NpH- JleMoHCcTpauuu:
ponel Tabnuupl u cxembl: «MeTOBI TO3HAHUS JKUBOW MPUPOIBLY.
PackpeiBaTh conepxaHue TEPMUHOB U MOHITHUI. HAYYHBII METOL,
METOIbI UCCIIEIOBAHUS.
XapaxkTepu30BaTb OCHOBHbBIE METOAbI TIO3HAHUS )KUBOH IPUPOBL:
HaOJIOIeHUE, HKCIIEPUMEHT, OITMCAHNE, H3MEPEHHE, KIIaCCH(UKAIIHSL, MO-
NeUPOBaHKE, CTATHCTUYECKast 00padoTKa aHHBIX.
JlaboparopHble 3aHSITHs 0
IIpakTrueckue 3aHATUSA 1 3

. «Hcnonp30BaHNE PA3TUYHBIX METOIOB MIPH U3YYSHUH OHOJIOTHYe-
CKUX OOBEKTOBY»




Tewmsl ypo- OcHOBHOE conepKaHne KonuuecTtso [YpoBEHb
KOB H KO- [Tnaaupyemble BUIBI yIeOHOH NESTETbHOCTH 00yUarO UK CS YacoB OCBOE-
JIMYECTBO HsT
9acoB
1 2 3 4
KoHTponbHbIe paboThI 0
CamocrosTenpHas padoTa 00y4armuxcs 0
Tema 2. Y)Kuble cuctemsl 1 ux opranusanus (2 4) 2 yaca
3. JKusble cucremsl (OMOCHCTEMBI) KaK MPEIMET U3YIEeHUsT OMOIOTHH. g 1
buonornye- | OTnudme *KUBBIX CUCTEM OT HEOPTaHUYECKON TPUPOIBL.
CKHe€ CHUCTe- CaoiicTBa 6rocucTeM 1 UX pasHooOpasue. YPOBHU OpraHU3ALUH
MBI, IPO- OMOCUCTEM: MOJICKYJISIPHBIN, KJIETOYHBIN, TKAHEBBIN, OPTaHU3MEHHBIH, 1O~
LIECChl U UX | MYJIILMOHHO-BHIOBOH, SKOCHCTEMHBIH (OHoreoneHoTnyeckuii), duocep-
U3yYEHHUE HBIH.
JeMoHCcTpanuu:
Tabnuupl 1 cxembl: « OCHOBHBIE TPU3HAKH JKU3HI», « Y POBHH Opra-
HU3ALHH KUBOH MPUPOIBD».
Obopynosanue: Mmoaenb Mosiekyibl JJHK




Tewmsl ypo- OcHOBHOE conepKaHne KonuuecTtso [YpoBEHb
KOB U KO- [Inanupyembie BUABI y4eOHOU AESITETbHOCTH OOYYAIOIINXCsl 4acoB OCBOE-
JIUYECTBO HUS
4acoB

1 2 3 4

PackpbiBaTh conepskaHnue TEPMHUHOB M MOHATHIA: CUCTeMa, OHOJIOTH-
YeCKasi CUCTeMa, 3JIEMEHTBI CHCTEMbI, CTPYKTYypa OMOCUCTEMBI, CBOMCTBA
JKMBBIX CUCTE€M, OOMEH BEIIECTB, pa3MHOKEHHE, POCT, Pa3BUTHE, HACIEACT-
BEHHOCTb, U3MEHYMBOCTb, Pa3APAKUMOCTb, SHEPrO3aBUCUMOCTb, YPOBHH
OpTaHU3aLUH KU3HU (OHocHCTEM).

XapaxkTepH30BaTh MPUHLIMITBI OPTaHU3ALUH OHOCHCTEM: OTKPbI-
TOCTb, BBICOKAsI YIIOPSIIOYEHHOCTD, CAMOPETYJISILHS, HePAPXUUHOCTb.

[NepeuncnsaTh yHUBEPCATbHBIE CBOMCTBA KHUBOTO: €AMHCTBO XUMU-
YEeCKOr0 COCTaBa, Pa3ApaXKMMOCTh, IBIKEHHE, TOMEOCTa3, POCT U Pa3BUTHE,
HACJIEICTBEHHOCTh, N3MEHUYUBOCTb, 3BOJIOLHS (IIPUCTIOCOOIEHNE K H3Me-
HSFOIIMMCS! YCJIOBUSIM).

[TpuBOIUTH MpUMEPBI OMOCHUCTEM Pa3HOIO YPOBHS OPraHU3ALUH U
CPaBHMBATb MPOSIBJICHHSI CBOHCTB YKMBOTO HA PA3HBIX YPOBHSIX.

XapakTepu3oBaTh OCHOBHBIE MPOLIECCHI, IPOTEKAIOINNE B OMOCHC-
Temax: OOMeH BELIECTB U NMPEBPALleHNE SYHEPTHH, CAMOBOCIIPOH3BEACHIE,




Temsl ypo- OcHoBHOE coniepxkaHue KonuuecTso |YpoBeHb
KOB U KO- [Inanupyembie BUABI y4eOHOU AESITETbHOCTH OOYYAIOIINXCsl acOB OCBOE-
JINYECTBO HUS
JacoOB
1 2 3 4
CaMOPEeTYJISALHS, Pa3BUTHE.
Cobnronate npasuita 6€peKHOrO OTHOIIEHHS K JKUBOH IPUpPOIE
JlaboparopHble 3aHSITHs 0
IIpakTHueckue 3aHATHSA 0
KonTtponbHbie padoThl 0
CamoctosTenpHas paboTa 00y4aro Iux cst 0
Tema 3. XuMUYECKUI COCTaB U CTPOEHUE KJIETKU 154
4. XUMHUUYECKUN COCTaB KJIETKU. XUMUYECKHE 3JIEMEHTBI. MaKPO3Jie- 1 1
Xumunue- MEHTBI, MUKPO3JieMeHThI. Bona 1 MunepaipHble BemecTsa. Puznko-
CKHH CO- XUMUYECKHUE MPOLECCHI, MPOTEKAIOIINE B JKUBBIX cUcTeMax. OyHKINH BO-




Temsl ypo- OcHoBHOE coniepxkaHue KonuuecTso |YpoBeHb
KOB U KO- [Tnaaupyemble BUIBI yIeOHOH NESTETbHOCTH 00yUarO UK CS MacoB OCBOE-
JINYECTBO Hus
4acoB

1 2 3 4
CTaB KJICT- Abl 1 MUHECPAJIBHBIX BEIIECTB B KJICTKE. HOI[I[Gp)KaHI/Ie OCMOTHYECKOI'O
ku. Boman | Gananca.
MHHEPAIb- JleMoHCcTpanuu:
HBbIE€ COJIN I[I/IanaMMbII «PacnpeneneHI/Ie XUMHUYCCKUX SJIEMEHTOB B HEXKU-

BOW npupozaey, «PacnpeneneHue XUMHUECKUX 3JIEMEHTOB B KUBOU MpU-
pone».

Tabmuier u cxembr: «llepuoaudeckas TabIHMIa XUMIHYECKHX 3Jie-
MEHTOBY», «CTpOEHNE MOJIEKYJIBI BOIBI»

PackpeiBaTh copep:kaHue TEPMUHOB U MTOHATHIA. 3JIEMEHTbI-
OMOTeHbI, MAKPO3JIEMEHTBI, MUKPO3JIEMEHThI, MUHEPAJIbHBIC BEIIECTBRA,
MOJIEKYJIa BOABI KaK TUTOJb, BOMOPOAHBIE CBSI3H, THAPO(IIIbHbBIE U THIT-
podobHbBIE BemiecTBa.

Jloka3bIBaTh €AMHCTBO 3JIEMEHTHOTO COCTaBa KaK OHO U3 CBOMCTB
JKUBOTO.

PacnipenensaTb XUMUYECKHUE 3JI€MEHTHI IO TPYIIaM B 3aBUCUMOCTH




Temsl ypo- OcHoBHOE coniepxkaHue KonuuecTso |YpoBeHb
KOB H KO- [Tnaaupyemble BUIBI yIeOHOH NESTETbHOCTH 00yUarO UK CS YacoB OCBOE-
JIMYECTBO HUST
9acoB
1 2 3 4
OT KOJINYECTBEHHOT'O MPEICTABUTENIBCTBA B OPTaHU3ME, XapPaKTEPH30BATh
POJIb OTIENBHBIX 3JIEMEHTOB.
BBISBIATE CBSA3b MEXKIY COCTABOM, CTPOCHHUEM MOJIEKYJIbI XHMH-
YEeCKOT'O COEIMHEHUS U er0 (PyHKIUSIMH B KIIETKE
JlaboparopHble 3aHSITHs 0
IIpakTHueckue 3aHATUSA 0
KoHTponbHbIe paboThI 0
CamocrosTenpHas padoTa 00y4armuxcs 0
5. Bbenku. CocraB u crpoeHne OenkoB. AMUHOKHCIOTB — MOHOME- 1 1
benku. Co- | psl Oenkos. HesameHnMble 1 3aMEHUMBbIE aMHUHOKHCIIOTH. AMUHOKHCIIOT-




Temsl ypo- OcHoBHOE coniepxkaHue KonuuecTso |YpoBeHb
KOB H KO- [Tnaaupyemble BUIBI yIeOHOH NESTETbHOCTH 00yUarO UK CS YacoB OCBOE-
JIMYECTBO HUST
4acoB
1 2 3 4
CTaB U HBIH COCTaB. Y POBHH CTPYKTYPBI O€IKOBOI MOJIEKYJIbI (IepBUYHASL, BTO-
CTpOEHHE pUYHAs], TPETUYHAS M YETBEPTHYHAS CTPYKTYpa). XMMHUYECKHE CBOWCTBA
OenKkoB 6enkxoB. buonornueckne GyHKUUN OEIKOB.
JeMoHcTpauu:
Tabnuupl u cxempl: «CTpOCHHE MOJIEKYJIbI OEJIKay.
ObGopynoBaHue: CBETOBOI MUKPOCKOI, MUKPOIIPENapaThl
PackpriBaTh coneprkaHue TEPMUHOB M MOHATHI: O€JKH, TIOJIHMe-
PBI, MOHOMEPBI, aMHHOKHCIIOTBI, IENTH/IHAS CBSA3b, MTOJUIENTH, T1CHATY-
pauus.
XapakTepru30oBaTh O€JKHU KaK KJIacC OPraHMYECKUX COCAMHEHUN,
KJIacCU(UIIUPOBATDH UX IO CTPOCHUIO (TI00YIsApHBIE B GUOPHILISIPHBIC
OemNKH), MePEeUnCIISITh U XapaKTePH30BaTh PYHKUNHU OEIKOB
JlaboparopHble 3aHSITHS 0
IIpakTHueckue 3aHATUSA 0




Tewmsl ypo- OcHOBHOE conepKaHne KonuuecTtso [YpoBEHb
KOB H KO- [Tnaaupyemble BUIBI yIeOHOH NESTETbHOCTH 00yUarO UK CS YacoB OCBOE-
JIMYECTBO HUST
9acoB
1 2 3 4
KoHTponbHbIe paboThI 0
CamocrosTenpHas pabota 00y4armuxcs 0
6. ®depmenTh — OnoNornyeckue karanuszatopel. CtpoeHue pepmenra: 1 1
@depMeHTBI | aKTHBHBIN LEHTP, cyOcTpaTHas crieruduuHocts. KodepmenTel. BuramMuHsL
— Ouono- Otnuuus pepMEHTOB OT HEOPraHMUYECKUX KaTaJIn3aTOPOB.
THYECKUE JeMoHCcTpauu:
KaTajansa- Tabnuupt u cxemel: «CtpoeHue pepmenTay.
TOPBI ObopynoBanue: 00OpyaOBaHHUE JJIsl MPOBEACHUS HAOMIOICHUN, 13-

MEPEHUH, SKCIIEPUMEHTOB.

PackpriBaTh copeprkaHue TEPMHHOB U MTOHATHH: ()ePMEHTBI, AKTUB-
HBIH IIEHTp, CyOCcTpaTHas cienn(puIHOCTb, KOPEPMEHThI, OeTKH-
aKTUBATOPHI U OEITKU-UHTHOUTOPBI.

VYka3bIBaTh OTNINYMS (PEPMEHTOB OT HEOPTaHMUYECKUX KAaTaJIN3aTO-
poB.




Temsl ypo- OcHoBHOE coniepxkaHue KonuuecTso |YpoBeHb
KOB H KO- [Tnaaupyemble BUIBI yIeOHOH NESTETbHOCTH 00yUarO UK CS YacoB OCBOE-
JIMYECTBO HsT
9acoB
1 2 3 4
OObsACHATB poib GEepMEHTOB B (PYHKIIMOHUPOBAHUH KHBBIX CUCTEM,
B IIPOMBIIIJICHHOCTH, B MEIMIIMHE, B TIOBCEHEBHOHN JKU3HU YEJIOBEKA
Jlaboparopuas padota «3ydyeHue KaTaJUTHUECKON aKTHBHOCTH 1 3
bepMeHTOB (Ha mpUMepe aMIIIa3bl UM KaTatasbl)»
IIpakTHueckue 3aHATUSA 0
KoHTponbHbIe paboThI 0
CamocrosTenpHas padoTa 00y4armuxcs 0
7. YrneBoabl: MOHOCaXapuabl (TIF0K03a, prdo3a u 1e30kcupubdosa), 1 1
YrneBomel. | aucaxapunbl (caxaposa, JAKT03a) U MOJUcaxapubl (Kpaxmal, TINKOTEH,
Jlunuae LEeJUTI0JI03a). bruonornueckue GyHKIIUN YTIIEBOIOB.

Jlumupner: Tpuraunepunsl, pochonunuabl, crepoussl. I uapoduis-




Tewmsl ypo- OcHOBHOE conepKaHne KonuuecTtso [YpoBEHb
KOB U KO- [Inanupyembie BUABI y4eOHOU AESITETbHOCTH OOYYAIOIINXCsl 4acoB OCBOE-
JIUYECTBO HUS
4acoB

1 2 3 4

HO-rupodoOHbIe cBOMCTBAa. buonoruueckue ¢pyHkumu aumuaos. CpaBHe-
HUE yIIIEBOIOB, OSJIKOB U JIMIMHUIOB KaK UICTOUHUKOB SHEPTHHL.

JeMoHcTpauu:

TabauLbl U cXeMbl: « YTIIEBOAbDY, «JIMIUALD.

ObopynoBanue: 00OpyaOBaHUE JJIsl MPOBEACHUS HAOMIOICHUN, 13-
MEPEHUH, SKCIIEPUMEHTOB.

PackpriBaTh copepikaHue TEPMHUHOB U MTOHATHH: YIIIEBOABI, MOHO-
caxapubl, TUCAXapUAbL, TOJUCAXAPUIBI, TIIFOK03a, pud03a, Ae30KCuprdo-
3a, caxaposa, JJAKT03a, MaJIbT03a, LEJUTI0JI03a (KJIeTUaTKa), Kpaxmall, TiIH-
KOT'€H; JINITU/IbI, TPUTTULEePUbl (;KUPBI, Macia), GOcCOTUIHIbI, CTEPOU-
b1 38

XapakTepus3oBaTh YIJIEBOABI, JIUMUABI KaK KJIACC OPTraHUYECKHUX CO
eTMHEHUWI.

Knaccupuuupopars yrieBOIbI U UMK IO CTPOSHUIO, TIEPEUHC-
JSTh PYHKIHMH YTIIEBOIOB U JIUMTHIOB.




Temsl ypo- OcHoBHOE coniepxkaHue KonuuecTso |YpoBeHb
KOB U KO- [Tnaaupyemble BUIBI yIeOHOH NESTETbHOCTH 00yUarO UK CS JacoB OCBOE-
JIN4ECTBO Hus
4acoB
1 2 3 4
Cxemarndecku n300pakaTh CTPOSHHE MOJIEKYJ YIJIEBOJOB, JIUITH-
TIOB
JlaboparopHble 3aHSITHs 0
IIpakTuyeckue 3ansatus «MoaenupoBaHre OPraHMYEeCKUX MoJie- 1 3
KyJD»
KoHTponbHbIe paboThI 0
CamocrosTenpHas paboTa 00y4armuxcs 0
8. Hyxneunossie kucnotsl: JIHK u PHK. Hykneotunst — MoHOMe- 1 1
Hyxnen- pol HyKJI1enHOBBIX kucioT. Ctpoenue u pynkuuu JJHK. Ctpoerne u
HOBBIE KU- ¢ynkunu PHK. Bunst PHK. AT®: crpoenue u GpyHKImu.
CJIOTBL. JemoHCcTpanuu:




Temsl ypo- OcHoBHOE coniepxkaHue KonuuecTso |YpoBeHb
KOB U KO- [Tnaaupyemble BUIBI yIeOHOH NESTETbHOCTH 00yUarO UK CS JacoB OCBOE-
JINYECTBO Hus
4acoB

1 2 3 4
AT® IToptpersr: Ix. Yorcon, @. Kpuk, M. Yunkusnc, P. ®pankius.

Tabmuupt u cxemsl: «Hyxaennossie kucnotsl. JJTHK», «<buocunTes
6enkay, «Ctpoenue monekyssl ATDy.

ObGopynoBaHue: CBETOBOI MUKPOCKOI, MUKPOIIPENapaThl

PackpriBaTh copeprkaHue TEPMHUHOB M MOHATHI: 1€30KCHPUOO-
HykienHoBas kucnora (JIHK), pubonyknennosas kucnora (PHK), Hyk-
JIEOTH I, TOJIMHYKJICOTUAHAS LeTlb (TIOJIMHYKJICOTH ), KOMILIEMEHTap-
Hoctb, pyakuun JJTHK (xpanenue u nepenada HacinencTBEHHON nHPOp-
mauun); Buabl PHK (maOpManimonnas, TpancnoprHas, pubocoManbHas),
anenosuntpudochar (ATD), makposprudeckasi CBsi3b.

XapakTepu3upOBaTh HYKJIEHHOBbIC KUCIOThI KAK X MMUYECKHE CO-
€IMHEHNs 1 HOCUTEIN HACJIEACTBEHHONW HH(POPMALIUH.

Otmeuatrb 0COOEHHOCTH CTPOEHHS MOJIEKYJT HYKJIEMHOBBIX KHUCIIOT
(JAHK, PHK) u AT®.

Cxemarnyecku n300pakaTh CTPOSHHE HYKJICOTHAOB, MOJIEKYJI




Temsl ypo- OcHoBHOE coniepxkaHue KonuuecTso |YpoBeHb
KOB U KO- [Tnaaupyemble BUIBI yIeOHOH NESTETbHOCTH 00yUarO UK CS JacoB OCBOE-
JINYECTBO Hus
4acoB
1 2 3 4
HYKJIEMHOBBIX KUchotT, AT®
JlaboparopHble 3aHSITHs 0
IIpakTuueckue 3aHaTUA «PelIeHNe MUTONreHETUUECKUX 3a1au» 1 2
KoHTponbHbIe paboThI 0
CamocrosTenpHas paboTa 00y4armuxcs 0
9. Iutonorust — Hayka o knerke. Knerounas teopust — npumep 1 1
Hcropus u B3aUMOJIEHICTBHA el 1 (PAaKTOB B HAYYHOM MO3HAHWU. MeToabl H3yde-

METOAbI

HUs KJIETKH.




Temsl ypo- OcHoBHOE coniepxkaHue KonuuecTso |YpoBeHb
KOB H KO- [Tnaaupyemble BUIBI yIeOHOH NESTETbHOCTH 00yUarO UK CS 4acoB OCBOE-
JIN4ECTBO Hus
4acoB
1 2 3 4
U3y4EHUS JleMoHCcTpauuu:
KJIETKU. IToptpertel: A. Jleenryk, P. I'yk, T. IlIBann, M. lneiinen, K. M.
Knerounas | bap, P. Bupxos.
Teopusi PackpeiBaTh conepxaHue TEPMUHOB U MIOHSTHUIM: KJIETKA, LIUTOJO-
TUsi, PACKPBIBATE COAEP>KAHUE MOJIOKECHUHN KJIETOUHON TEOPUU.
IlepeuncisaTe 1 XapakTepu30BaTb OCHOBHBIE METOBI U3YYEHUs
KJIETKH (IIPUTOTOBIICHHE CPE30B, OKPALTMBAHUE, MUKPOCKOITUPOBAHHE,
LHeHTpU(yrupoBaHue, KyJIbTUBUPOBAHUE KJIETOK U TKAHEH)
JlaboparopHble 3aHSITHs 0
IIpaxTiueckue 3austus OO0pynOBaHHE: CBETOBOM MUKPOCKOTT, 1 2

MHKpPOIPEnapaThl PACTUTENBHBIX, JKUBOTHBIX M OaKTEPHABbHBIX KJIETOK




Temsl ypo- OcHoBHOE coniepxkaHue KonuuecTso |YpoBeHb
KOB U KO- [Tnanupyembie BUAbI y4eOHOH AEATENbHOCTH OOYHYAIOIINXCS 4acoB OCBOE-
JIMYECTBO HsT
4acoB
1 2 3 4
KoHTponbHbIe paboThI 1 3
CamocrosTenpHas pabora 00yJarmuxcs 0




Temsl ypo- OcHoBHOE coniepxkaHue KonuuecTso |YpoBeHb
KOB U KO- [Tnaaupyemble BUIBI yIeOHOH NESTETbHOCTH 00yUarO UK CS JacoB OCBOE-
JINYECTBO HUS
4acoB
1 2 3 4
10. Kunerka xak nienocrHas sxuBasi cucrema. OOmine mpu3HaKky KIETOK: lu 1
Knerka kax | 3amkHyTas HapyxkHas MmemOpaHa, monekyibl JIHK kak reHeTnueckwmii arm-
L[€JIOCTHAs napar, cucreMa cuHTe3a Oenka. THIbI KIeTOK: 3yKapuOTHIeCKast U Po-
JKUBas kapuotnueckas. OCOOEHHOCTH CTPOSHHS MPOKAPUOTHIECKON KIETKHU.
cucrema Knerounas crenka 6akrepuii. CTpoeHue sykapuoTudeckoii kietku. Oc-

HOBHbIE OTIIMYHUS PACTUTENBHOM, )KUBOTHON U rpuOHON KieTku. [loBepx-
HOCTHBIE CTPYKTYPBI — KJIETOUHAs CTEHKA, MIUKOKAJIHMKC, UX (DYHKIIHH.
[Tna3marnyeckass MemOpaHa, €€ CBOMCTBA M (DYHKIIHH.

PackpriBaTh copeprkaHue TEPMHUHOB U MTOHATHH: KJIETKU (3yKapHo-
TUYECKas, MPOKapUOTHIECKast), IIa3MaTudeckas MeMOpaHa (Tuia3Manem-
Ma), TIIMKOKAJTMKC, TPAHCIIOPT BELIeCTB (MTAaCCUBHBIN, aKTUBHBIH ), SHIO-
1uTo3 ((parounTo3, MUHOLUTO3), SK30LUTO3, KJIETOYHAsI CTEHKA, HYKJIEO-
170 8

CpaBHHBaTh MeXXAY COOOH 3yKapUOTHYECKHE U TIPOKAPUOTHYE-
CKHE KJIETKH, OTMEUaTh CXOJCTBO U PAa3JIMYHs B CTPOSHUHU KJIETOK OaKTe-




Temsl ypo-
KOB H KO-
JIN4ECTBO
4acoB

OcHoBHOE coniepxkaHue
[Inanupyembie BUABI y4eOHOU AESITETbHOCTH OOYYAIOIINXCsl

KonuuectBo
HaCOB

'Y poBeHb
0CBOE-
H11

pWiA, )KUBOTHBIX, PAaCTEHUH 1 rpUOOB

JeMmoHcTpauu:

IMoptperst: A. Jlesenryk, P. I'yk, T. llIsann, M. Hneitnen, K. M.
bap, P. Bupxos.

Tabnuupl u cxembl: «CTpOEHUE SYKAPUOTUIECKOH KIIETKIY,
«CTpoeHue ;kUBOTHOM KJIeTKW», KCTpOeHHe pacTUTENbHON KIETKNY,
«CTpoeHune NpoKapuoTUIECKON KIETKN.

ObGopynoBaHue: CBETOBOI MUKPOCKOI, MUKPOIIPENapaThbl pacTu-
TEJBHBIX, JKHBOTHBIX M OaKTEPHAIBHBIX KJIETOK

JlaboparopHble 3aHSITHS




Temsl ypo- OcHoBHOE coniepxkaHue KonuuecTso |YpoBeHb

KOB U KO- [Tnaaupyemble BUIBI yIeOHOH NESTETbHOCTH 00yUarO UK CS JacoB OCBOE-

JINYECTBO HUST

4acoB

1 2 3 4

IIpakTHueckue 3aHATUSA 0
KoHTponbHbIe paboThI 0
CamoctosTenpHast paboTa 00y4aro X cst 1 2




Temsl ypo- OcHoBHOE coniepxkaHue KonuuecTso |YpoBeHb
KOB U KO- [Tnaaupyemble BUIBI yIeOHOH NESTETbHOCTH 00yUarO UK CS JacoB OCBOE-
JINYECTBO HUST
4acoB
1 2 3 4
11. Huronnasma u e€ opranousbl. OmHOMEMOpPaHHBIE OPTaHOUIBI 1 1
Ctpoenue knetku: JIIC, annapat I'onbasku, nuzocomsl. [lonyaBTroHOMHBIE Opra-
JyKapHuo- HOMJIbI KJIETKH: MUTOXOHAPUH, MiacTuabl. [IpoucxoxkaeHre MUTOXOH-
THYECKOU pwii 1 mactun. Buner mnactun. HememOpanHbIe Opra-HO-UABI KJIETKH:
KJIETKU prOOCOMBI, KJIETOYHBIN LEHTP, HEHTPHONN, PECHUIKH, KI'yTHKH. DyHK-

LIUM OPTaHOHIOB KJIETKH. BrimroueHwms.

PackpriBaTh copeprkaHue TEPMHUHOB U MTOHATHH: IUTOIIA3Ma, Op-
raHoubl, SHIoMIa3MaTndeckas cetb (JI1C), anmapat I'onbrku, TU30C0-
MBI, BaKYyOJIb, MUTOXOHJPHUH, TIACTUIBI (XJIOPOIIACThI, XPOMOILIACTBI,
JEWKOIUTACTBI), pPHOOCOMBI, MUKPOTPYOOUKH, KJIETOYHBIN LEHTP (LEHTPO-
COMa), PECHUYKH, KTYTHUKH, BKIIOUEHUs], SAPO, iAepHast 000I0UKa, Ka-
pHOIUIa3Ma, XPOMATHH, SIIPBIIIKO, XPOMOCOMBL.

OnuceIBaTh CTPOSHHUE 3YKAPHOTHUECKON KIETKH 10 H300pakeHu-
sIM 1 Ha MHKPOIIpernapaTax; KJacCupuIupoBaTh OPraHOUIbI B 3aBUCUMO-
CTH OT 0COOEHHOCTEH NX CTpoeHHs (0OqHOMeMOpaHHbIe, AByMeMOpaHHBIE,
HEMEeMOpaHHbIE),

Snpo — perynsatopHblii HeHTp kiaeTku. CTpoeHue sipa: suepHas
000J104Ka, KapUOILIa3Ma, XPOMATHH, SAPBIIIKO. XPOMOCOMBL




Temsl ypo- OcHoBHOE coniepxkaHue KonuuecTso |YpoBeHb
KOB U KO- [Tnaaupyemble BUIBI yIeOHOH NESTETbHOCTH 00yUarO UK CS JacoB OCBOE-
JINYECTBO Hus
4acoB
1 2 3 4
JlaboparopHble 3aHSITHS 0
IIpakTuueckue 3ansatust: «M3ydeHue CTpoeHus KJIETOK PaCTEHUH, 1 3
JKUBOTHBIX U OAKTEPHIi MOJ MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpenaparax
U UX OMHMCaHUEe»
KoHTponbHbIe paboThI 1 3
CamocrosTenpHas paboTa 00y4armuxcs 0
Tema 4. XKusHeaesaTeapHOCTh KIETKU 8u




Temsl ypo- OcHoBHOE coniepxkaHue KonuuecTso |YpoBeHb
KOB H KO- [Tnaaupyemble BUIBI yIeOHOH NESTETbHOCTH 00yUarO UK CS YacoB OCBOE-
JIMYECTBO HsT
9acoB
1 2 3 4
12. OOmeH BeecTB, WM METa0OIN3M. ACCUMILIALUS (TUTACTHYECKUH 2 1
Obmen 00MEeH) ¥ TUCCUMWIISIINSA (IHEPreTUIeCKIii OOMEeH) — JIB€ CTOPOHBI €1~
BEILECTB. HOro mporecca Merabonnsma. Pojb 3aKOHOB COXpaHEHUs BELIECTBA U
IInactude- | »Hepruuu B MOHMMaHUHU MeTabonu3Ma. Tumel oOMeHa BEIeCTB: aBTO-
CKUH 00- TpodHBI U rerepoTpodHbIid. Ponb GpepMeHTOB B 0OMEHE BEIIECTB U Mpe-
meH. Do- BPALICHUU SHEPTUH B KJIETKE.
TOCHHTE3. dorocunTe3. CBeToBast U TeMHOBas (pas3el poTrocuHTe3a. Peakumu
XeMOoCHH- ¢dotocuHTe3A.
TE3 OddextuBnocTh PorocunaTeza. 3HaUeHNE POTOCUHTE3A IS JKH3-

HU Ha 3emite. BiusiHue ycnoBuii cpensl Ha POTOCHHTE3 U CIIOCOOBI TO-
BBILIEHHSI €r0 MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTCHUH.
XeMocuHTe3. XeMOCHHTE3UPYIOLIHe OakTepuu. 3HAaYeHUE
PackpbiBaTh conepskaHne TEPMHUHOB M MOHATHI: OOMEH BELIECTB U
npeBpalLieHne YHepTun (MeTaboNN3M), ACCUMIUISLINS, TIACTUIECKUH 00-
MEH, TUCCUMIISLHNS, YHepreTrHueckuii oOMeH, ¢porocunTtes, Goronus,




Tewmsl ypo- OcHOBHOE conepKaHne KonuuecTtso [YpoBEHb
KOB U KO- [Inanupyembie BUABI y4eOHOU AESITETbHOCTH OOYYAIOIINXCsl 4acoB OCBOE-
JIUYECTBO HUS
4acoB

1 2 3 4

dochopunrpoBaHme, MEPEHOCUUK MPOTOHOB, XEMOCHHTE3.

OmnuceiBaTh (POTOCHHTE3, IPOLIECCHI, TPOTEKAKOIINE B CBETOBOH U

TEMHOBOM (haze.

BrisaBsaTe NPUYIUHHO-CJIICACTBCHHBIC CBA3HU MCXKAY MOTTIOMCHUEM

COJTHEYHOH SHEPTHH XJIOPOPUILIOM U CUHTE30M MOJieKys1 AT,

CpaBHI/IBaTb HNCXOAHBIC BEIICCTBA, KOHCYHBIC MPOAYKTHI U YCJIO-

BUSI TIPOTEKAHUS PEAKIUil CBETOBOIH M TEMHOBOM (ha3bl (OTOCHHTE3A.

3emie

CpaBHuBaTh (POTOCHHTE3 U XEMOCHHTE3.
OuennBath 3HaUeHUE (POTOCHHTE3A U XEMOCHUHTE3a IUISA JKU3HHA Ha

XEMOCHHTE3a ISl )KU3HU Ha 3emIie.
JeMoHCcTpauu:

IToptpeter: K. A. Tumupszes.

Tabnuupbl u cxembl: «XI0porutacTy, «POTOCHHTES)




Temsl ypo- OcHoBHOE coniepxkaHue KonuuecTso |YpoBeHb

KOB U KO- [Tnaaupyemble BUIBI yIeOHOH NESTETbHOCTH 00yUarO UK CS YacoB OCBOE-

JINYECTBO HUST

4acoB

1 2 3 4

JlaboparopHble 3aHSITHS 0
IIpakTHueckue 3aHATHSA 0
KoHTponbHbIe paboThI 0
CamocrosTenpHas paboTa 00y4armuxcs 0




Tewmsl ypo- OcHOBHOE conepKaHne KonuuecTtso [YpoBEHb
KOB U KO- [Tnaaupyemble BUIBI yIeOHOH NESTETbHOCTH 00yUarO UK CS JacoB 0CBOE-
JINYECTBO HUST
4acoB
1 2 3 4
13. DHepreruueckuii 0OMeH B KjieTke. Pacienenye BeecTs, Bbiie- 1 1
DHepretu- JIeHUe U aKKyMYJIHPOBAaHME SHEPTUH B KJIETKE. DTallbl SHEPreTHYECKOTO
YecKui obmena. I'mukonms. bpoxxenue u ero Buael. KucnopogHoe okucienue,
oOMeH WK KJ1eTouHoe abixanue. OkucnurensHoe ¢pochopunuposanne. Iddex-

THUBHOCTb HEPTETHUYECKOTO 0OMeHa.

JeMoHcTpauu:

Tabnuipl U cxembl: « Tunbl nuraHusy, «Metabonuzm», «KMuTo-
XOHAPHUSY, « JHEPreTHUECKUil 0OMeH»

PackpebiBaTh conepxaHue TEPMUHOB U MOHITHUI: S3HEPTreTUYECKUN
0OMeH, TJIMKOJIN3, MOJIOYHOKHUCIIOE OpOKEHUE, CIMPTOBOE OpOKEHUE,
OHMONOrNYeCcKOe OKUCIICHUE, KIIETOYHOE JIbIXaHUE, TUCCUMMIISILHS, (ep-
MEHT.

XapakTepr30BaTh OOMEH BEIIECTB H ITPEeBpalleHNe SHEPTHH (Me-
TabOIM3M) KaK OJTHO UX CBOWMCTB KMBOTO.

[TepeuncnsaTe OCOOEHHOCTH MIACTUYECKOTO U SHEPTETHIECKOTO
oOMeHa B KJIETKE; yCTAHABJINBATH B3AUMOCBSI3b MEXKIY HUMHL.

Paznuyate THIBI 0OMEHa BELIeCTB B KIIETKE: aBTOTPO(MHBIN U re-
TEPOTPOPHBIH.




Temsl ypo- OcHoBHOE coniepxkaHue KonuuecTso |YpoBeHb
KOB U KO- [Tnaaupyemble BUIBI yIeOHOH NESTETbHOCTH 00yUarO UK CS JacoB OCBOE-
JIN4ECTBO Hus
4acoB
1 2 3 4
JlaboparopHble 3aHSITHS 0
[IpakTuueckue 3aHATHSA 0
KoHTponbHbIe paboThI 0
CamocrosTenpHas pabora 00yJarmuxcs 0
14. Peakiuu matpudnoro cuntesa. ['enernueckas napopmanus u JJHK. 1 1
buocunres | Peammuzauums renernyeckoi nHPOpMaLunu B KieTke. | eHeTHuecKkuii Ko u
Oenka ero ceolictea. Tpanckpunuus — matpuuHbii cunte3 PHK. Tpancnasanums —|

OouocunTes 6enka. Jransl Tpancaunu. Koguposanue amuHokucnoT. Posb
pubocom B GuocuHTE3e Oenka.

JeMoHCcTpauu:

IToptpersr: H. K. KonbLos.

Tabmuupt u cxemel: «Ctpoenne IHK», «Ctpoenne u pyHKINOHH-

poBanue rera», «Cunres Oenkay, «Pemmukauus [IHK», «[eneTndeckwmii




Temsl ypo-
KOB H KO-
JIN4ECTBO
4acoB

OcHoBHOE coniepxkaHue
[Inanupyembie BUABI y4eOHOU AESITETbHOCTH OOYYAIOIINXCsl

KonuuectBo
HaCOB

'Y poBeHb
0CBOE-
H11

KO,

Obopynosanue: mogenu-anmukanu «Y nsoenue JIHK u Tpanc-
Kpunus», «bruocunTes Oenka»

PackpeiBaTh copep:kaHue TEPMHUHOB U MTOHATHIL. T€H, TCHETUYECKU I
KO, MATPUYHBIN CUHTE3, TPAHCKPUIILUS, TPAHCISLHS, KOTOH, aHTUKOOH,
pubocoma, LIEHTpaJIbHas JOrMa MOJIEKYJIIPHON OUOJIOTHHL.

OmnpenensiTe CBOWCTBA TEHETUYECKOTO KoJa (TPUILIETHOCTD, OJTHO-
3HAYHOCTb, BBIPOXKICHHOCTD, YHUBEPCATIbHOCTD, HEMEPEKPHIBAEMOCTb, HE-
NPEPBIBHOCTB ).

OnuceIBaTh STAmbl PeaTu3aliy HACIESACTBEHHONW NH(POPMAIIUU B
KJIETKE.

CpaBHUBATB peakiui MaTpUIHOTO cuHTe3a Mojiekya PHK u Genka B
KJIETKE

JlaboparopHble 3aHSITHs




Temsl ypo- OcHoBHOE coniepxkaHue KonuuecTso |YpoBeHb

KOB U KO- [Tnaaupyemble BUIBI yIeOHOH NESTETbHOCTH 00yUarO UK CS JacoB OCBOE-

JINYECTBO Hus

4acoB

1 2 3 4

IIpakTuueckue 3aHaTUA «PelIeHNe MUTON€HETUUECKUX 3a1au» 1 2
KoHTponbHbIe paboThI 0
CamocrosTenpHas pabora 00yJarmuxcs 0




Temsl ypo- OcHoBHOE coniepxkaHue KonuuecTso |YpoBeHb
KOB H KO- [Tnaaupyemble BUIBI yIeOHOH NESTETbHOCTH 00yUarO UK CS YacoB OCBOE-
JIMYECTBO HUST
4acoB
1 2 3 4
15. Hexknerounsie GOpMBbI KU3HH — BUPYCHL. UCTOPHS OTKPBITHS BU- 1 1
Heknerou- | pycos ([. M. BanoBckuii). OcoOeHHOCTH CTPO-
HbIe Qop- PackpriBaTh copeprkaHue TEPMHHOB U MTOHATHI: BUPYC, BUPYCOJIO-
MBI JKU3HU rus, Kancun, oakrepuodar, Bupyc nMmyHoaeduuura yenosexa (BUY),
— BUPYCBl | OHKOT'€HHBIC BUPYCHI M JKU3HEHHBII LIUKJ BUPYycoB. bakrepnodaru. bo-

JIE3HU pacTeHUl, )KUBOTHBIX U YEJIOBEKa, BbI3bIBaeMble BUpycamu. Bupyc
umMmyHoznedunuta genoseka (BUU) — sozOyaurens CITM/{a. O6paTHast
TPAHCKPHUIILMSA, peBepTasa, nHTerpasa. Ilpodpunakruka pacnpocrpaHeHus
BUPYCHBIX 3a00JI€BaHU.

JeMoHCcTpauu:

IHoptpersr: 1. 1. IBaHOBCKUI.

Tabmuupl u cxemel: «Bupycob», «bakrepuodarny; «Ctpoenue u
u3HeHHbIH uK supyca CITM/1a, 6akrepuodaray.

Ob6opynosanue: monensb cTpykrypsl JIHK; marautaas monens-
anmukanus «CTpoeHue KIeTKu»




Tewmsl ypo- OcHOBHOE conepKaHne KonuuecTtso [YpoBEHb
KOB U KO- [Inanupyembie BUABI y4eOHOU AESITETbHOCTH OOYYAIOIINXCsl 4acoB OCBOE-
JIUYECTBO HUS
4acoB

1 2 3 4

XapakTepu30BaTh BUPYCHI KaK HEKJIETOUHYIO (hOPMY KU3HH, OCO-
OEHHOCTH CTPOEHUSI M KM3HEHHBIH LIUKJI BUPYCOB.

OnuchIBaTh KM3HEHHBIN IUKJ BUPYCa MMMYHOAE()HLINTA YEIOBE-
Ka, pasnuyath Ha pucyHkax BTM (Bupyc Tabauynoii Mo3ankn), GakTepro-
¢ar, BUY

OO00CHOBBIBAaTh U COOTFOAATH MEPBI MPOYUIAKTUKH PACTIPOCTPa-
HEHHsI BUPYCHBIX 3a00JIeBaHNH (peCTUPaTOPHBIE, JKEITYA0YHO-KHUIIEUHBIE,
kiewesoli sauedamut, BUY-undexuns)




Temsl ypo- OcHoBHOE coniepxkaHue KonuuecTso |YpoBeHb
KOB U KO- [Tnaaupyemble BUIBI yIeOHOH NESTETbHOCTH 00yUarO UK CS JacoB OCBOE-
JINYECTBO Hus
4acoB
1 2 3 4
JlaboparopHble 3aHATHUS 0
IIpakTnyeckue 3ansaTUs 0
KoHTponbHbIe paboThI 0
CamocrosTenpHas padoTa 00y4armuxcs 0
Tema 5. PasMHOXEHHE U MHANBUAYAJIBHOE Pa3BUTHE OPTaHU3MOB 6 4




Temsl ypo- OcHoBHOE coniepxkaHue KonuuecTso |YpoBeHb
KOB H KO- [Tnaaupyemble BUIBI yIeOHOH NESTETbHOCTH 00yUarO UK CS 4acoB OCBOE-
JIN4ECTBO Hus
4acoB
1 2 3 4
16. KneTouHslil nUKII, WK JKU3HEHHBIN LUK KeTku. MHTepdasza u 1 1
Kuznen- muTo3. [Ipoueccel, mporekatomue B uHTephase.
HBIN [IUKJ PackpbiBaTh conepxaHne TEPMUHOB U MOHATHI: KJIETOYHBIN LIUKJI,
KJIETKH. uHTepdasa, peruTuKarys, XpOMOCOMa, KAPUOTHUI, TAINIOUAHBIH, AUIIIONUA-
Henenune HBIH XPOMOCOMHBII HabOP, XPOMAaTH b, MUTO3;
KJIETKU. Pennukanusa — peakuus matpuaHoro cunresa JJHK.
Muro3 Ctpoenne xpomocoM. XpOMOCOMHBII Habop — kapuotwi. Jurm-

JIOUJTHBIN U TAIJIOUIHBIA XPOMOCOMHBIE HabOpbl. Xpomatuasl. L{utono-
TMYECKUE OCHOBBI PA3MHOKE€HUS U UHAWBUAYAJIBHOTO Pa3BUTHS OPTaHU3-
MOB.

Henenune xknetkn — muto3. Ctagun mutosa. [Ipoueccsl, mpoucxo-
JSLIHE HA Pa3HbIX CTAAUSAX MUTO3a. BUOJOrMYeCKHil CMBICT MUTO3A.

[Iporpammupyemasi rubeb KIETKH — aromnTo3.

JeMoHCcTpauu:

Tabnuupl u cxembl: «Knetounsiii nukm, «Permukaius JTHK»,
«CTpoeHne XxpoMoCOMbDY, K MHUTO3»; MAarHUTHAsI MOJIEJTb-aNTUTHKALIHS
«Jlenenue knerkn»;, moxens JJHK.

ObopynoBaHue: CBETOBON MHU-KPOCKOM, MUKpompenapar «Kapuo-




Tewmsl ypo- OcHOBHOE conepKaHne KonuuecTtso [YpoBEHb
KOB U KO- [Tnaaupyemble BUIBI yIeOHOH NESTETbHOCTH 00yUarO UK CS 4acoB 0CBOE-
JIMYECTBO HUST
4acoB
1 2 3 4
JlaboparopHble 3aHSITHS 1 2
«Habmonenre MuTO3a B KJIETKaxX KOHYHMKA KOPEIIKa JIyKa Ha To-
TOBBIX MUKPOIpPEnapaTax»
IIpakTHueckue 3aHATHSA 0
KoHTponbHbIe paboThI 0
CamocrosTenpHas paboTa 00y4armuxcs 0
17. @DopMbI Pa3MHOKEHHUST OPTAHU3MOB: OECIONIoe | MOJIOBOE. BUb 1 1
DopMel 6ecroJyioro pasMHOXKEHUS: IEJIEHNE HABOE, I0Y-KOBAaHHE OJJHO- 1 MHOTO-
pa3sMHOXe- | KJIIETOUYHBIX, CIOpooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKeHHe. MckyccT-
HUs Opra- BEHHOE KJIOHMPOBAHNE OPTaHI3MOB, €r0 3HAYSHHE IS CETICKLIHH.
HU3MOB ITonoBoe pa3MHOXKEHHE, €ro OTJINYUS OT OECITONOoro.

JeMoHCTpanuu:
Tabnuupl u cxembl: «POPMBI pA3MHOKEHHS] OPTAaHU3MOBY,




Tewmsl ypo- OcHOBHOE conepKaHne KonuuecTtso [YpoBEHb
KOB U KO- [Inanupyembie BUABI y4eOHOU AESITETbHOCTH OOYYAIOIINXCsl 4acoB OCBOE-
JIUYECTBO HUS
4acoB

1 2 3 4

«/IBOMHOE OIIOAOTBOPEHME Y LIBETKOBBIX PACTEHUI, «/leeHne KIeTkn
Oaktepuit», «BereratuBHOE pa3sMHOXKEHHE pacTeHU», «CTpoeHue moso-
BBIX KJIETOK»

PackpbIBaTh coziep;kaHue TEPMUHOB U MOHATHUI: pa3MHOXKEHHUE,
KJIOH, TTOJIOBBIE KJIETKU (TaMeThl), SIMIEKIIeTKa, CIepMAaTO30H I, 3UTOTA,
JeJICHNEe Ha/IBOE, MOYKOBAHKE, CIIOPYJISALMS, (PparMeHTaLusl, BEreTaTuB-
HO€ Pa3MHO)KEHHE, CEMEHHOE pa3MHOXKEHMNeE, ONbUIeHNE, IBOWHOE OILIO-
IOTBOPEHME, MOJIOBBIE JKeJle3bl, CEMEHHUKH, SUYHUKH, OMJIOJOTBOPEHHE
(Hapy»XHOE, BHyTpEHHEE).

XapakTepu30BaTh OCOOEHHOCTH U 3HaU€HHe OeCIioNoro U MoJIoBO-
ro CocoO0B Pa3MHOKEHHUSI.

Boienste BUIBI O€CIONOro Pa3MHOKEHUS, BBISIBISITH B3aHMOCBSI-
3u Mexkay GopMaMu U ciocodaMu pa3sMHOKEHHUS U UX OHOJIOTHYeCKUM
3HAUYEHUEM.

Bnanere npuémamu BereTaTHBHOIO Pa3MHOXKEHUS KYJIbTYPHBIX




Tewmsl ypo- OcHOBHOE conepKaHne KonuuecTtso [YpoBEHb
KOB U KO- [Tnaaupyemble BUIBI yIeOHOH NESTETbHOCTH 00yUarO UK CS HacoB 0CBOE-
JINYECTBO HUST
4acoB
1 2 3 4
pacTeHuil (Ha mpuMepe KOMHATHBIX ).
XapakTepus3oBaTh MOJIOBbIE KIETKU: ANLIEKJIETKH, CIIEpMaTO30U-
Ibl; BBIBIISITE OCOOCHHOCTH MX CTPOCHUS
JlaboparopHble 3aHSITHs 0
IIpakTHueckue 3aHATUSA 0
KoHTponbHbIe paboThI 0
CamocrosTenpHas padoTa 00y4armuxcs 0
18. Meiio3. Cragun meiiosa. [lpouecchl, mpoucxoasiue Ha CTaausIxX 1 1
Merios Mero3a. [loBenenune xpomocom B meriosze. Kpoccunrosep. buonornye-

CKHU CMBICJ U 3HAUEHHE MENO03A.
JeMmoHcTpauu:




Tewmsl ypo- OcHOBHOE conepKaHne KonuuecTtso [YpoBEHb
KOB U KO- [Inanupyembie BUABI y4eOHOU AESITETbHOCTH OOYYAIOIINXCsl 4acoB OCBOE-
JIUYECTBO HUS
4acoB

1 2 3 4

Tabmurer 1 cxembl: «Metio3».

Ob6opynosanue: monenb JIHK; MarauTHas MOAEIb-aNTUIHKALINS
«JleneHue KIeTKn»

PackpsbiBaTh conepxaHue TEPMUHOB U MOHATHI: MENO3, KOHBIOTa-
LIUs1 XPOMOCOM, TIEPEKPECT (KPOCCUHTOBEP) XPOMOCOM, TaMETHI.

XapakTepu30BaTh MEHO3 KaK CIIOCO0 KJIETOYHOTO ACJICHUS, OTH-
ChIBATh MEHO3 MO CTaIUSIM, CPABHUBATh CTAAUU MEM03a U MUTO34.

PaznuyaTe Ha prCyHKax CTaguu MeH03a; pacKpbIBaTh OHOIOruYe-
CKO€ 3HaUYEHHE Melo3a




Temsl ypo- OcHoBHOE coniepxkaHue KonuuecTso |YpoBeHb
KOB U KO- [Tnaaupyemble BUIBI yIeOHOH NESTETbHOCTH 00yUarO UK CS JacoB OCBOE-
JINYECTBO Hus
4acoB
1 2 3 4
19. lametorenes — mporiecc 00pa3OBaHUs MOJIOBBIX KJIETOK Y KUBOT- 1
Ob6pazosa- HbIX. [TonoBbIe JKene3bl: ceMeHHUKH U THUHuKH. OOpa3oBaHue U pa3BH-
HUE U pas- THE TOJIOBBIX KJIETOK — TaMeT (CIIepMaTO30H I, SIMIEeKIIeTKa) — CliepMa-
BUTHE TIO- ToreHe3 u oorenes. OCOOEHHOCTH CTPOEHUS SIMLIEKIIETOK U CIIEPMAaTO30H-
JIOBBIX nos. Onnonorsopenue. [lapreHorenes.
KJIETOK. JeMoHcTpauu:
Onnono- Tabmuupt u cxemsl: «IIpsiMoe u HenpsiMoe pa3BuTHEY, «I amerore-
TBOpEHUE HE3 Y MJIEKOIUTAIOIINUX U YEJIOBEKay.

Ob6opynoBanue: Monenb MeTadasHONH XPOMOCOMBI,

PackpsbiBaTh conepxaHue TEPMUHOB U MOHATHI: TaMETOI€HES,
CIIePMATOT€HE3, OOTEHE3, CIIEPMATO30H I, AKPOCOMA, STHLIEKIIETKA, MOJISIp-
HbIE TeJIbLIA.

XapakTepu3oBaTh OCOOEHHOCTH rAMETOreHe3a
Y )KMBOTHBIX U €I0 CTaAWU, MOJIOBBIC KJIICTKHU
JKUBOTHBIX U OIIMCBIBATH MPOLECC UX PA3BUTHA.




Temsl ypo-
KOB H KO-
JIN4ECTBO
4acoB

OcHoBHOE coniepxkaHue
[Inanupyembie BUABI y4eOHOU AESITETbHOCTH OOYYAIOIINXCsl

KonuuectBo
HaCOB

'Y poBeHb
0CBOE-
H11

CpaBHUBATH CIIEPMATOTE€HE3 U OOTECHES.

OnuceiBaTh OIUIOAOTBOPEHUE, OUONIOrHYECKOe 3HAYEHUE OTLION0-
TBOPEHUS

MHUKPOCKOII, MUKpoTpenapaThl «CriepMaTo301bl MIEKOIUTAI0-
meroy, «SuiexkiieTka MISKOIIMTAOIIETO).

Jlaboparopusbie 3ansATUs «M3yueHne CTPOSHUs OJIOBBIX KJIETOK Ha




Temsl ypo- OcHoBHOE coniepxkaHue KonuuecTso |YpoBeHb
KOB U KO- [Tnaaupyemble BUIBI yIeOHOH NESTETbHOCTH 00yUarO UK CS JacoB OCBOE-
JINYECTBO HUST
4acoB
1 2 3 4
TOTOBBIX MUKpOIIpenapaTax»
IIpakTHueckue 3aHATHSA 0
KoHTponbHbIe paboThI 0
CamocrosTenpHas padoTa 00y4armuxcs 0




Temsl ypo- OcHoBHOE coniepxkaHue KonuuecTso |YpoBeHb
KOB H KO- [Tnaaupyemble BUIBI yIeOHOH NESTETbHOCTH 00yUarO UK CS YacoB OCBOE-
JIMYECTBO HUST
4acoB
1 2 3 4
20. WHauBnnyanpHOe pa3BuTHe (OHTOTeHe3). IMOPHUOHATIBHOE pa3BU- 1 1
WUnnusu- Tre (3MOpHorenes). Jtarbl SMOPUOHAIBHOTO PA3BUTHS Y MTO3BOHOYHBIX
OyaJbHOe JKUBOTHBIX: JPOOJICHNE, racTPYJIsIIHus,
pasButue opranorenes. [TocramOpronansHOe pazsutue. TUIbI
OpraHus- NOCT-3MOPHOHATIBHOTO Pa3BUTHS: IPSIMOE, HEMPSIMOe (JIMYMHOYHOE).
MOB BnusiHue cpenpl Ha pa3BUTHE OPraHU3MOB; (PAKTOPBI, CTOCOOHBIE BBI3bI-

BaTh BPOXKACHHBIC YPOICTBA.

Poct u pazsutue pactenuil. OHTOreHes LIBETKOBOI'O PACTEHUS:
CTPOEHHE CEMEHH, CTaIUU PA3BUTHSI.

PackpriBaTh copeprkaHue TEPMHUHOB M MTOHATHI: OHTOT'€HE3, M-
OpuoreHnes, 3urora, aApodsenue, OiacToMepsl, MopyJia, Onacrya, 6iacto-
LIeJIb, TacTPyJia, HefpyJia, OpraHOTeHe3; 3apOABIIIEBbIE JTUCTKU: SKTOAEp-
Ma, Me30[IepMa, SHTOJEPMA;, ITOCTIMOPHUOHATIBHOE Pa3BUTHE: MPSIMOE U He-
npsiMoe (JINYMHOUYHOE), MeTaMop( o3, Meracropa, MUKpPOCIOpa, MbLIbIIEBOE
3€pHO, CIIEPMHH, 3aPOBIIIEBBI MEIIOK, IBOWHOE OILIOJOTBOPEHUE.

OmnpenensTh STanbl SMOPHOHATIBHOTO Pa3BUTHSI XOPIOBBIX Ha CXe-
Max M Mpernaparax U OMUCHIBATD MPOLIECCHI, MPOUCXOASIINE HA KAXKIOM
JTarne.




Temsl ypo- OcHoBHOE coniepxkaHue KonuuecTso |YpoBeHb
KOB U KO- [Tnaaupyemble BUIBI yIeOHOH NESTETbHOCTH 00yUarO UK CS JacoB OCBOE-
JIN4ECTBO Hus
4acoB
1 2 3 4
JlaboparopHble 3aHSITHS 0
IIpakTHueckue 3aHATHSA 0
KoHTponbHbIe paboThI 0
CamocrosTenpHas padoTa 00y4armuxcs 0
Tema 6. HacneacTBeHHOCTb U M3MEHUYMBOCTh OPTaHU3MOB 144
21. [Ipenmer u 3agauu reHETUKH. POJTb TUTOIOTHUH U SMOPUOJIOTHH B 1 1
I'eneruka CTaHOBJICHUH reHeTUKU. Bxitan poccuiickux u 3apyOeKHBIX YUEHBIX B
— HayKa O | pa3BUTHE '€HETHKH. MeTonbl reHeTHKH (THOPUIONOTHYEeCKUH, INTOTEHE-
HACJIeNCT- TUYECKUN, MOJIEKYJIIPHO-TeHeTHueCcKni). OCHOBHBIE T€HETUYECKHE MTOHS-
BEHHOCTH U | Tus. ['eHeTHuUeckas CHUMBOJIMKA, UCIIOJIb3yeMasl B CXeMax CKPEIlUBaHUMN.
W3MEHYHU- JeMmoHcTpauu:




Temsl ypo-
KOB H KO-
JIN4ECTBO
4acoB

OcHoBHOE coniepxkaHue
[Inanupyembie BUABI y4eOHOU AESITETbHOCTH OOYYAIOIINXCsl

KonuuectBo
HaCOB

'Y poBeHb
0CBOE-
H11

BOCTH

IToptpeter: I'. Menaens, T. Mopran, H. M. Basunos, C. C. Yerse-
puxos, H. B. Tumodees-Pecosckmuii.

Ob6opynoBaHue: MOnENb-aNIUTUKALUS « MOHOTHOPHUIHOE CKPELTH-
BaHHE», repbapuii «I opox moceBHON»

PackpriBaTh copeprkaHue TEPMHHOB U MTOHATHH: T€H, TEHOM, T€HO-
I, (PEHOTHUIT, XPOMOCOMBI, AJUTEJIbHBIC TeHbI (AJUIeITH ), TOMO3HUIOTa, Te-
TEPO3UTr0Ta, AOMUHAHTHBIN MPU3HAK (T€H), PELECCUBHBIN NMPU3HAK (T€H),
qHCTas JINHUS, THOPHI.

[TepeuncnsaTe 1 XapakTepru30BaTh METOABI TEHETUKH: THOPHIOIIO-
TMYECKUH, TUTOT€HETUYECKHM, MOJIEKYISIPHO-T€HETUUECKUI, JOMUHAHT-
HBIE 1 PELIECCBHBIE MPU3HAKU PACTEHUH M KHBOTHBIX.

ITonb30BaThCA Fr€HETUUECKON TEPMUHOJOTHUEN U CUMBOJIMKON JJIs1
3aIMCH T€HOTUITMYECKUX CXEM CKPEIIMBAHUS.

JlaboparopHble 3aHSITHS




Temsl ypo- OcHoBHOE coniepxkaHue KonuuecTso |YpoBeHb
KOB H KO- [Tnaaupyemble BUIBI yIeOHOH NESTETbHOCTH 00yUarO UK CS YacoB OCBOE-
JIMYECTBO HUST
4acoB
1 2 3 4
IIpakTHueckue 3aHATUSA 0
KoHTponbHbIe paboThI 0
CamocrosTenpHas pabora 00yJarmuxcs 0
22. 3aKOHOMEPHOCTH HacJIeJOBaHMsI IPU3HAKOB, YCTaHOBJIEHHbIE I 1 1
3aKoHO- Mennenem. MoHOTHO-pUAHOE CKpeIruBaHue. 3aKOH equHO00pa3us rud-
MEpPHOCTH punoB nepsoro nokoseHus. [Ipasuio
Hacieno- JOMHUHHUPOBAHUS. 3aKOH paclLIeIyieHHs Mpu3HaKkoB. [ unoresa uuc-
BAHUs MPHU- | TOTHI rameT. [1oJHOE 1 HEMOJIHOE TOMUHUPOBAHHE.
3HAKOB. JeMoHCcTpauu:
Monoru6- IMopTperst: I'. Mennens.
pugHOE Tabnuupl u cxembl: «K MOHOTHOPUAHOE CKPEIINBAHUE U €0 [IUTO-
CKpeLINBa- | TeHeTHYeCKast OCHOBA», «3aKOH PACIIEIUICHUS 1 €T0 LIUTOreHeTHYEeCKast
HUE OCHOBa», «3aKOH YHUCTOTBI TAMET».




Tewmsl ypo- OcHOBHOE conepKaHne KonuuecTtso [YpoBEHb
KOB U KO- [Inanupyembie BUABI y4eOHOU AESITETbHOCTH OOYYAIOIINXCsl 4acoB OCBOE-
JIUYECTBO HUS
4acoB

1 2 3 4

ObopynoBaHue: MOAEITH-
anruukanun «MoHOrHOpuaHOe cKpelnBanmey, « HemoaHoe ToMuHNPO-
BaHHE», repbapuii «I"0pox MOCEBHOI»

PackpriBaTh copepikaHue TEPMHUHOB 1 TOHATHH: MOHOTHOPHIHOE
CKpelLInBaHue, (PEeHOTUMUIECKHE TPYIIbL, THOPHUAOIOTHIECKHA METON,
YUCTBIE JINHUU, TOMUHUPOBAHUE IeHOB (TTOJIHOE, HETMOJIHOE ), paciierie-
HHUE B IOTOMCTBE.

OmnwuceiBaTh METOAMKY NpoBeneHus I'. MeHzeneM OmbITOB 10 U3y-
YEHUIO HACJIEIOBAHMSI OTHOM Mapbl MPU3HAKOB y FOPOXa MOCEBHOTO.

PackpbIBaTh comepkaHue 3aKOHOB €MMHOOOpa3Hsi TMOPUIOB Mep-
BOT'O MOKOJICHHSI U 3aKOHA PACIIEIUICHUS.

OOBACHATH TUMOTE3Y YUCTOTHI FAMET.

3anuceIBaTh CXEMbl MOHOTHOPUIHOTO CKPEIINBAHUS, OOBSICHSTH
€ro LIUTOJIOTHUECKHE OCHOBBI U PEIIaTh T€HETHYECKHE 3a1a49l HA MOHO-
rHOPUIHOE CKpPEIBaHUE




Temsl ypo- OcHoBHOE coniepxkaHue KonuuecTso |YpoBeHb

KOB U KO- [Tnaaupyemble BUIBI yIeOHOH NESTETbHOCTH 00yUarO UK CS JacoB OCBOE-

JINYECTBO Hus

4acoB

1 2 3 4

JlaboparopHble 3aHATUS 0
[Ipaktnueckue 3aHaTus «PelieHre reHeTHYECKUX 3a0a49» 1 2.3
KoHTponbHbIe paboThI 0
CamocrosTenpHas paboTa 00y4armuxcs 0




Temsl ypo- OcHoBHOE coniepxkaHue KonuuecTso |YpoBeHb
KOB U KO- [Inanupyembie BUABI y4eOHOU AESITETbHOCTH OOYYAIOIINXCsl HacoB OCBOE-
JINYECTBO HUS
4acoB
1 2 3 4
23. JuruOpunHoe ckperuBaHue. 3aKOH HE3aBUCHUMOTO HACIIEIOBAHUS 1 1
Juruo- npu3HaKoB. L{uToreHeTH4eCcKe OCHOBBI TUTHO-PUTHOTO CKPEIHBAHHS.
pUoHOE PackpbIBaTh ComepkaHNe TEPMUHOB U MTOHSITHI TUTHOPUIHOE
CKpeIIMBa- | CKpeLIMBaHUE, AaHATU3UPYIOLIEE CKPELIMBAHUE.
HUe. 3aK0H AHanusupyolee ckpeliuBanue. Mcnonb3zoBaHue aHaIU3UPYOLIe-
HE3aBUCH- IO CKpeIIUBaHUS JUIsl ONPEASICHUs TeHOTUIIA OCOOU.
MOTO Ha- JeMoHCcTpauu:
clenoBa- Iloptpersr: I'. Mennens.
HUS NIPU- Tabmuier 1 cxembl: «lurud-pugHoe ckpemmupanuey, «lutonoru-
3HaKOB YECKHE OCHOBBI JUTUOPHIHOTO CKPEITUBAHUSY.

HUE»

ObopynoBaHue: MOAeNb-anTuUIHKALMS «J{urubpuaHOoe CKpemmuBa-

OmnuceiBaTh ONbITHI I MGHI[GJUI MO U3YHYCHUIO HACTICAOBAHUSA ABYX

nap NpU3HAKOB y rOpoxa MOCEBHOTO.

PaCKprBaTb COACPIKAaHUE 3aKOHA HE3aBUCUMOI'O HACJICAOBAHUA




Tewmsl ypo- OcHOBHOE conepKaHne KonuuecTtso [YpoBEHb
KOB U KO- [Inanupyembie BUABI y4eOHOU AESITETbHOCTH OOYYAIOIINXCsl 4acoB OCBOE-
JIUYECTBO HUS
4acoB
1 2 3 4
MPU3HAKOB.

IIpuMensaTs MaTEMaTUYECKHI PACYET C MOMOLIBIO METOAA Mepe-
MHOXCHUA BepOﬂTHOCTefI U 3a11ucChb C MIOMOIIBIO (1)eHOTI/IHI/I"IeCKI/IX paau-
KaJIOB PacCIleIUICHUs] IPU3HAKOB Y IIOTOMKOB 10 ()€HOTHUITY W T€HOTHITY.

3anmuceIiBaTh CXEMbI ,[[I/IFI/I6pI/I,[[HOFO CKpE€ILIMBaHM, OOBSICHATD €r0
LHUTOJIOTHYCCKHUE OCHOBBI U PCIIATh TCHETUYCCKUE 3adaUU Ha ,[[I/IFI/I6pI/I,[[-
HO€ CKPELIUBAHUE




Temsl ypo- OcHoBHOE coniepxkaHue KonuuecTso |YpoBeHb

KOB U KO- [Tnaaupyemble BUIBI yIeOHOH NESTETbHOCTH 00yUarO UK CS JacoB OCBOE-

JINYECTBO Hus

4acoB

1 2 3 4

JlaboparopHble 3aHATHUS 0
[Ipaktnueckue 3aHaTus «PelieHre reHeTHYECKUX 3a0a49» 1 2.3
KoHTponbHbIe paboThI 0
CamocrosTenpHas padoTa 00y4armuxcs 0




Temsl ypo- OcHoBHOE coniepxkaHue KonuuecTso |YpoBeHb
KOB U KO- [Tnaaupyemble BUIBI yIeOHOH NESTETbHOCTH 00yUarO UK CS JacoB OCBOE-
JINYECTBO Hus
4acoB
1 2 3 4
24. CuennieHHoe HacenoBanue nmpu3HakoB. Pabora T. Moprana no 1 1
Cuennen- CLEMJIEHHOMY HacJIeA0BaHuI0 reHoB. Hapylenue cuensieHus reHoB B pe-
HOE Hacje- | 3yJbTaTe KPOCCHUHIOBEpa.
JOBaHUE XpoMOCOMHasl TEOpHUs HACIEACTBEHHOCTHU. | eHeTnueckne KapThlL
MIPU3HAKOB JleMoHCcTpanuu:

IToptpersr: T. Mopras.

Tabmuier 1 cxembl: «Meiio3y, «[ eHeTHUecKue KapThl PACTCHUIA,
JKUBOTHBIX U YeJIOBe-

PackpsbiBaTh conepxaHue TEPMUHOB U MOHATHI: CLIETUICHHOE Ha-
CJIEIOBAHUE MPU3HAKOB, PEKOMOUHALMS T€HOB, TEHETUYECKHIE KaPThI
XPOMOCOM, MOpPraHuAa.

HasbiBaTb OCHOBHBIE MOJIOKEHHUSI XPOMOCOMHON TEOPUU HaClen-
crBeHHocTd T. Moprana; packpbiBath copep:kanue padbotsl T. Moprana
IO CLICTUICHHOMY HACJIEOBAHUIO T€HOB U MPUYUHBI HAPYILIECHHUS CLIeTLIe-
HUS MEXIY FeHaMH.




Tewmsl ypo- OcHOBHOE conepKaHne KonuuecTtso [YpoBEHb
KOB U KO- [Inanupyembie BUABI y4eOHOU AESITETbHOCTH OOYYAIOIINXCsl 4acoB OCBOE-
JIUYECTBO HUS
4acoB

1 2 3 4

3anuceIBaTh CXEMBI CKPELIMBAHMS MTPH CLIETINICHHOM HaCJle10Ba-
HUU, OOBSICHATh MPUYHUHBI PEKOMOUHALIUY T€HOB, ONPENSISITh YUCTIO
TPYII CUETUICHUS T€HOB; PellaTh FTeHETHYECKHE 3a/1a4H Ha CLIETIIICHHOE
HACJIEIOBAHHE

Kka», «BzanMozaeicTBe anjelbHbIX TEHOBY.

Obopynosanue: mukpomnpenapart «Jpo3oduna» (Hopma, MyTauuu
(OpPMBI KPBUIBEB U OKPACKH T€JIa), MUKPOCKOIT, MOAEIb-aTUIHKALINS
«IIepexpéct XxpoMOCOM».

JlaboparopHble 1 IpaKTU4IeCKue PaboThI:

Jlaboparopnas paborta Ne 5. «/3yueHne pe3yabTaToB MOHOTHO-
PUIHOTO U TUTHOPUIHOTO CKPEIIUBAHUS Y JPO30(UITbI HA TOTOBBIX MUK-
porpemnaparax»




Temsl ypo- OcHoBHOE coniepxkaHue KonuuecTso |YpoBeHb
KOB U KO- [Tnaaupyemble BUIBI yIeOHOH NESTETbHOCTH 00yUarO UK CS JacoB OCBOE-
JINYECTBO Hus
4acoB
1 2 3 4
JlaboparopHble 3aHSITHS 0
[IpakTuueckue 3aHaTUA «PelIeHNe TeHETUYECKUX 3a1a9y. 1
KoHTponbHbIe paboThI 0
CamocrosTenpHas padota 00yJarmuxcs 0
25. I'eneruka nosa. XpoMOCOMHOE OMpeneseHre rnojia. AyToCOMbI U 1 1
I'eneruka MOJIOBBIE XPOMOCOMBL. ["'OMOramMeTHble U reTeporaMeTHble OpraHU3MBl.
nona. Ha- Hacnenosanue Npu3HaKoB, CLEIUIEHHBIX C MOJIOM.
cleaoBa- JeMoHCcTpauu:
HUeE Npu- IToptpersr: I'. Mennens, T. Mopran, H. 1. Basunos.
3HAKOB, PackpebiBaTh conepxaHue TEPMUHOB U MOHATUI: XPOMOCOMHBIN
CLETIeH- HabOop, ayTOCOMBI, TIOJIOBBIE XPOMOCOMBI, TOMOT'aMETHBIH T0JI, TeTepora-
HBIX METHBIHN TOJI, CLIETIJIEHHOE C MOJIOM HaclleI0BaHKe TPU3HAKOB.




Temsl ypo-
KOB H KO-
JIN4ECTBO
4acoB

OcHoBHOE coniepxkaHue
[Inanupyembie BUABI y4eOHOU AESITETbHOCTH OOYYAIOIINXCsl

KonuuectBo
HaCOB

'Y poBeHb
0CBOE-
H11

C IIOJIOM

OOBSICHITH LIUTOJIOTMYECKUE OCHOBBI XPOMOCOMHOT'O MEXaHH3Ma
ornpesaesieHus 1oJia y pa3IndHbIX OPraHU3MOB.

CpaBHUBATb 3aKOHOMEPHOCTHU HACJIEIOBAHUS PU3HAKOB, CLETI-
JIEHHBIX U HE CLETJICHHBIX
C MOJIOM.

Tabmuier 1 cxembl: «I eHeTHKa MOa», « 3aKOHOMEPHOCTH Haclie-
JNOBaHMs, CLETUICHHOTO ¢ oJIoM», «KapuoTumnel 4enoBeKka U JKUBOTHBIX)»

Pemate reHeTndeckye 3a7aun Ha HACJIeJOBaHHUE CIEIUIEHHBIX C
MOJIOM IPU3HAKOB

JlaboparopHble 3aHSITHS

IIpakTrueckue 3aHATHSA

KoHTponbHbIe paboThI




Temsl ypo- OcHoBHOE coniepxkaHue KonuuecTso |YpoBeHb
KOB H KO- [Tnaaupyemble BUIBI yIeOHOH NESTETbHOCTH 00yUarO UK CS 4acoB OCBOE-
JIN4ECTBO Hus
4acoB
1 2 3 4
CamocrosTenpHas paboTa 00yJarmuxcs 0
26. H3MeHunBOoCTh. BUbl N3MEHUNBOCTU: HEHACIECACTBEHHAs U HA- 1
Hsmenun- ciencTeeHHas. Ponb cpenpl B HEHACIEACTBEHHOW H3MEHYMBOCTH. Xapak-
BOCTb. He- TEPUCTUKA MOAN(PHUKALMOHHON N3MEHYNBOCTH. BapHaimoHHbIN psAg U
HACJIeNCT- BapuaunoHHas kpusas. Hopma peakunn npusnaka. KonudectseHHbIe u
BEHHAsI Ka4eCTBEHHbIE MPU3HAKU U X HOpMa peakiun. CBoiicTBa MoguQUKam-
U3MEHYH- OHHOU U3MEHYUBOCTH.
BOCTb JleMoHCcTpanuu:

Tabmuiet 1 cxembl: « BUIbI HI3MEHUUBOCTHY», «MonudukamoHHast
W3MEHYHBOCTBY.

JlaboparopHable 1 pakTHIecKue paboThI:

PackpriBaTh copep:kaHue TEPMHUHOB U MOHATHIL. U3MEHYUBOCTD,
HACJIeICTBEHHAs] H3MEHUYNBOCTDb, HEHACJIEACTBEHHAS W3MEHYHBOCTh, MO-
Ou(pUKALMOHHAS] I3MEHYUBOCTD, BAPUALIMOHHBIN PSIJl, BAPUALIMOHHAS




Temsl ypo-
KOB H KO-
JIN4ECTBO
4acoB

OcHoBHOE coniepxkaHue
[Inanupyembie BUABI y4eOHOU AESITETbHOCTH OOYYAIOIINXCsl

KonuuectBo
HaCOB

'Y poBeHb
0CBOE-
H11

KpHUBasi, MPU3HAK, HOPMA PEAKLUH, KOJIUYECTBEHHbIE U KAYECTBEHHBIE
MPU3HAKU.

KnaccuduumpoBaTs BHIBI H3MEHYUBOCTH U BBIIBIIATH UX OHOJIO-
ru4ecKkue 0COOEHHOCTH.

[TepeuncnsaTe cBoiicTBa MOAU(UKALIMOHHONW H3MEHUYUBOCTH B 00b-
SICHSITD €€ 3HAYECHUE AJIs1 OPTaHU3MOB.

Paznuyate KONMYECTBEHHBIE U KAYE€CTBEHHBIE NPU3HAKU, CTPOUTD
BAPUALIMOHHBIN PsAll, BAPHALIMOHHYIO KPUBYIO, BBIYUCIIATE CPEHEE 3HA-
YEHUE NPU3HAKA

JlaboparopHble 3aHSITHS

IIpakTrueckue 3aHATHSA

KoHTponbHbIe paboThI




Temsl ypo- OcHoBHOE coniepxkaHue KonuuecTso |YpoBeHb
KOB U KO- [Tnaaupyemble BUIBI yIeOHOH NESTETbHOCTH 00yUarO UK CS JacoB OCBOE-
JINYECTBO Hus
4acoB

1 2 3 4

CamocrosTenpHas paboTa 00yJarmuxcs 0

27. HacnenctBeHHasi, MM FT€HOTUIIHYECKAs, U3MEHUYMBOCTh. KomOu- 1
Hacnencr- HATHBHAs U3MEHUYH-BOCTb. Mei03 U MOJI0BOI IpoIiecc — OCHOBA KOMOH-
BEHHas HATMBHOHM M3MEHYMBOCTH. MyTaulMOHHAs W3MEeHUYNBOCTh. Kiaccudukarus
HU3MEHYH- MyTalUi: FeHHbIE, XPOMOCOMHbBIE, FTeHOMHBbIE. YacToTa U MPUYHHBI MyTa-
BOCTb 1uil. MyTareHHble (pakTopbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACJIEACT-

BeHHOI m3meHunBocty H. 1. BaBunosa.
BuesinepHast HaCIeNCTBEHHOCTh U UI3MEHYHUBOCTb.
JeMoHCcTpauu:
Iloptpersr: I'. ne @pus, H. 1. BaBunos.
Tabmuiet 1 cxembl: « MyTalMOHHAST H3MEHYHBOCTDY .
ObopynoBaHue: MUKPOCKOIT, MUKpornpenapat «J{po3oduia»
(HOpMa, MyTauuu (GOpPMBI KPBUIBEB U OKpacKa Teja),
KOMHATHBIE PACTEHHS C MECTPON OKPACKOH JIUCTHEB.




Tewmsl ypo- OcHOBHOE conepKaHne KonuuecTtso [YpoBEHb
KOB U KO- [Inanupyembie BUABI y4eOHOU AESITETbHOCTH OOYYAIOIINXCsl 4acoB OCBOE-
JIUYECTBO HUS
4acoB

1 2 3 4

PackpbiBaTh comepikaHue TEPMUHOB U MTOHATHI: HACIEACTBEHHAS
W3MEHYHUBOCTb, KOMOWHATHBHAS H3MEHYHUBOCTD, MyTAllUOHHAS H3MEHYH-
BOCTb, MyTaHT, MyTallMU. T€HHBIE, XPOMOCOMHBIE, T€HOMHBIE; MTOJUTLION-
Vs, AHEYTUTOM/TUS, MyTareHbl.

XapakTepr30BaTh HACIEICTBEHHYIO H3MEHYHBOCTD, POPMYIHUPO-
BaTh 3aKOH FOMOJIOTHYECKHUX PSOB B HAC/IEACTBEHHON H3MEHUHBOCTH
H. 1. BaBujioBa 1 OOBSICHSITH €0 3HaA4YE€HUE JJIs1 OMOJIOTHH U CEJIeKITUH.

KnaccuduuupoBaTs MyTaluu: reHHbIE, XPOMOCOMHbBIE, TEHOMHbIE
— W TIPUBOJUTH IPUMEPHI My TAIIHA.

OOBSACHSTH MPUYNUHBI BOSHUKHOBEHHSI MyTaIHii, pOjib (haKTOPOB-
MYyTareHoB.

CpaBHHMBATb BUbI MyTallUii, BBISBIISTH IPUYHUHBI HACIECTBEHHOM
U3MEHYHBOCTH, HICTOYHUKH MYTareHOB B OKPYKArOIIeH cpene (KOCBEHHO)

XapakTepr30BaTh BHESIEPHYIO HACIEACTBEHHOCTb U H3MEHYH-
BOCTb.




Tewmsl ypo- OcHOBHOE conepKaHne KonuuecTtso [YpoBEHb
KOB H KO- [Inanupyembie BUABI y4eOHOU AESITETbHOCTH OOYYAIOIINXCsl HacoB OCBOE-
JINYECTBO HUS
4acoB
1 2 3 4
28. I'eneruka uenosexa. Kapuorun uenoseka. OCHOBHBIE METO/BI I'e- 1 1
I'eneruka HETUKH YeJIOBEKA. N€HEaJOTHIECKHM, OM3HEOBBIH, [TATOTCHETUYECKHIA,
YyeoBeKa OMOXUMHUYECKHIA, MOJIEKYIIpHO-TeHeTrueckuii. COBpeMEeHHOE orpenere-

HHE T'€HOTHNA. TIOJIHOT€HOMHOE CEKBEHHUPOBAHUE, TEHOTHITUPOBAHHUE, B
ToM umcie ¢ nomombio IT1[P-ananu3a. HacnencTBeHHble 3a001eBaHus de-
JIOBEKa: TEHHBIE

6ose3Hn, O0JIE3HN C HACIEACTBEHHON MPEAPACIOIOKEHHOCTHIO,
XpoMocoMHble Oone3Hu. ComaTnyeckue u reHepatuBHblie MyTauu. CTBO-
JIOBbIE KJIeTKH. [IpUHLIKIIBI 310POBOrO 00pa3a KU3HH, AUATHOCTHKH, MPO-
(UIAKTUKH U JIEUEHUs] TeHETUYECKUX Oone3Hell. MenuKo-reHeTHIeCKoe
KOHCYJIbTUPOBaHUE. 3HaYE€HHE MEIULIMHCKON TeHETHKH B IIpe-

PackpbiBaTh conepskaHne TEPMHUHOB M MOHSATHI: KAPHUOTHIT 4€JI0-
BeKa, IUTOICHETHUECKHI METO/], FeHEaOTMYeCKU MeTO ], OHOX UMHYe-




Tewmsl ypo- OcHOBHOE conepKaHne KonuuecTtso [YpoBEHb
KOB U KO- [Inanupyembie BUABI y4eOHOU AESITETbHOCTH OOYYAIOIINXCsl 4acoB OCBOE-
JIUYECTBO HUS
4acoB

1 2 3 4

CKUl MeToJ1, OJTM3HEIOBBINA METO, HACEeNCTBeHHbIE 00JIe3HU (MOHOT€H-
HbIe, C HACTIEICTBEHHON MPEAPACIONIOKEHHOCTHIO, XPOMOCOMHBIE), MEITH-
KO-T€HETHUYECKOE KOHCYJbTUPOBAHUE.

[MepeuncnssTe 0COOEHHOCTH H3YUYEHHS] TEHETUKH YEJIOBEKA, TIPUBO-
IOUTh MPUMEPBI HACIEACTBEHHBIX 3a00JICBaHUIT YEJIOBEKA, XaPAKTEPU30-
BaTh METOIBI X MPOPUIAKTHKHN, OOOCHOBBIBATH 3HAUEHUE METHKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHUS.

BrIABNIATH U CPAaBHUBATH MEXKAY COOOM TOMUHAHTHBIE U PELIECCHB-
HBIE MTPU3HAKH YEJIOBEKA.

CoCTaBNATh U AHATU3UPOBATH POIOCIOBHBIC YETOBEKA

JNOTBPALICHUH U JICUEHUHN MeHETHYeCKHUX 3a00JIeBaHUH UeIoBeKa.

JeMoHCcTpauu:

Tabmuier u cxembl: «HacinenoBanue pesyc-akropay, «['eHeTHka
TPy KPOBUY.




Temsl ypo- OcHoBHOE coniepxkaHue KonuuecTso |YpoBeHb
KOB H KO- [Tnaaupyemble BUIBI yIeOHOH NESTETbHOCTH 00yUarO UK CS YacoB OCBOE-
JIMYECTBO HUST
9acoB
1 2 3 4
JlaboparopHble 3aHSITHS 0
IIpakTHueckue 3aHATHSA 0
KoHTponbHbIe paboThI 1 2
3
CamocrosTenpHas paboTa 00y4armuxcs 0
Tema 7. Cenekiusi opranu3mMoB. OCHOBBI OUOTEXHOJIOTUN 44

29.
Cenexmust
KaK HayKa
U TIPOIIECC

Cenekius Kak HayKa U IpoLecc. 3apoKIeHUE CENICKIIUN U T0Me-
crukanus. Yuenue H. M. Basunosa 0 neHTpax NpoOUCXOXKAEHUSI U MHOTO-
00pasust KyJIbTYpPHBIX pacTeHuil. LIEeHTPBI MPONCXOKIECHUS TOMALTHIX
*kUBOTHBIX. COpPT, IOpOJa, LUITAMM.




Tewmsl ypo- OcHOBHOE conepKaHne KonuuecTtso [YpoBEHb
KOB U KO- [Inanupyembie BUABI y4eOHOU AESITETbHOCTH OOYYAIOIINXCsl 4acoB OCBOE-
JIUYECTBO HUS
4acoB
1 2 3 4
JeMoHCcTpanuu:

IToptpersr: H. 1. BaBunos.

Tabnuupl u cxembl: kKapTa «L{eHTpbl MHOTOOOpa3us U MPOUCK OK-
JeHUs KyJbTYPHBIX pacTeHui», «[lopoarl soMalIHuX *KUBOTHLIX», «Cop-
Ta KyJbTYPHBIX PACTEHUID.

ObGopynoBaHue: MyJSDKH TUIOZIOB M KOPHEIUIONOB TUKUX (OPM U
KYJBTYPHBIX COPTOB pacTeHwit; repbapuii «CenbCko-X03s1IICTBEHHBIE pac-
TEHUsD»

PackpsbiBaTh conepxaHue TEPMUHOB U MOHITHI: CeJIEKLUs, COPT,
NOpoAa, ITaMM, JOMECTUKALIMS, UM OJOMALIHUBAHNE, LIEHTPBI MHOTO-
00pasust ¥ MPOUCXOKIEHHS KYJIbTYPHBIX PACTEHUH U JKUBOTHBIX, THOPH-
IV3aIHsl, UCKYCCTBEHHBIN 0TOOP.

HasbiBaTh 1 CpaBHUBATH OCHOBHBIE 5TAllbl PA3BUTHS CEJIEKLUU.

Hsnarate yuenue H. 1. BaBunosa o neHTpax mpoOUCX0XKIACHUs
KyJbTYPHBIX PACTEHUMN; pa3IndyaTh LEHTPBI HA KapTe MUPA, CBSI3bIBATH UX




Temsl ypo- OcHoBHOE coniepxkaHue KonuuecTso |YpoBeHb
KOB H KO- [Tnaaupyemble BUIBI yIeOHOH NESTETbHOCTH 00yUarO UK CS YacoB OCBOE-
JIMYECTBO HsT
9acoB
1 2 3 4
MECTOIIOJIOKEHHE C OYaraMu BOSHUKHOBEHHSI JPEBHEHINNX LIUBUIIN3ALIUH.
CpaBHHBATh COpPTa KYJIBTYPHBIX PACTEHUI, MOPOIBI JOMAIITHUX
JKUBOTHBIX U UX JUKHX TPEIKOB.
OueHuBaTh poIb CENEKIUHN B 00eCTIeUeHIH MPOAOBOIBCTBEHHOM
0€30MacHOCTH 4eJI0BEYEeCTBA.
JlaboparopHble 3aHSITHS 0
IIpakTHueckue 3aHATUSA 0
KoHTponbHbIE paboThI 0
CamocrosTenpHas padoTa 00y4armuxcs 0




Temsl ypo- OcHoBHOE coniepxkaHue KonuuecTso |YpoBeHb
KOB H KO- [Tnaaupyemble BUIBI yIeOHOH NESTETbHOCTH 00yUarO UK CS 4acoB OCBOE-
JIN4ECTBO Hus
4acoB
1 2 3 4
30. CoBpemeHHbIE METOABI CeeKIMU. MacCOBBIN U UHIUBUYaJbHBIN 1 1
Mertons! u OTOOPBI B CEJIEKLIH PACTEHUH 1 )KUBOTHBIX.
TOCTHIKE- Ouenka sxcrepbepa. binskopoaCcTBeHHOE CKpelBaHNUE — UH-
Hus cenek- | Opununr. Yncras nuaus. CkpeumBanne YuCcThIX JHHAA. ['ereposnc, nmum
uu pacre- | rubpuanas cuna. HeponcrBeHHoe ckpemmnBanne — ayropuauar. Otna-
HUUN U XKU- N€HHas rubpuanzauus u eé ycnexu. MICKyCCTBEHHBIH MyTareHes u moiy-
BOTHBIX YEHHUE NOJIUIUIONAOB. [IOCTHIKEHUS CeNeKLIUU PACTEHUH, )KUBOTHBIX U

MHUKPOOPTraHU3MOB.
JeMoHCcTpauu:
IToptpersr: K. B. Muuypum, I'. /I. Kapneuenko, M. ®@. MBaHOB.
PackpsbiBaTh conepxaHne TEPMUHOB U MOHATHI: UCKYCCTBEHHBIN
0TOOp, MacCOBBIN OTOOP, MHANBHAYAIBHBIN OTOOp, SKCTEphEp, OIN3KO-
POACTBEHHOE CKpEIIUBAaHKE, YUCTas JIMHUSI, TE€TePO3HUC, HEPOIACTBEHHOE
CKpelllUBaHNe, UICKYCCTBEHHbIN MyTareHes, MOJIUIIJIOUbL.
CpaBHuBaTh ()OPMBI HCKYCCTBEHHOTO OTOOpa (MACCOBOTO U MH/IH-




Tewmsl ypo- OcHOBHOE conepKaHne KonuuecTtso [YpoBEHb
KOB U KO- [Inanupyembie BUABI y4eOHOU AESITETbHOCTH OOYYAIOIINXCsl 4acoB OCBOE-
JIUYECTBO HUS
4acoB

1 2 3 4

BUAYAJbHOTO), BUABI THOpuaU3auu (OJIU3KOPOICTBEHHOM U OTOATEH-
HOI), CIOCOOBI MOTyYeHHS TTOJTUTLIONIOB.

IIpuBoauTE NpUMEPBI AOCTUXKEHHUM CENIEKLIUU PACTEHHUI U JKUBOT-
HBIX

Tabmuup! u cxembl: «OTnanénnas rudpuansanys», «Padorsl aka-
nemuka M. @. UBaroBay, «llomuruionaus.

Ob6opynoBaHue: MyJSDKH TUIOZIOB i KOPHEIUIONOB TUKUX (OPM U
KYJBTYPHBIX COPTOB PACTCHHI.




Temsl ypo- OcHoBHOE coniepxkaHue KonuuecTso |YpoBeHb

KOB U KO- [Tnaaupyemble BUIBI yIeOHOH NESTETbHOCTH 00yUarO UK CS YacoB OCBOE-

JINYECTBO HUST

4acoB

1 2 3 4

JlaboparopHble 3aHSITHS 0
[IpakTuueckue 3aHATHSA 0
KoHTponbHbIe paboThI 0
CamocrosTenpHas pabora 00yJarmuxcs 0




Temsl ypo- OcHoBHOE coniepxkaHue KonuuecTso |YpoBeHb
KOB H KO- [Tnaaupyemble BUIBI yIeOHOH NESTETbHOCTH 00yUarO UK CS 4acoB OCBOE-
JIN4ECTBO Hus
4acoB
1 2 3 4
31. buorexHonorus Kak oTpacib NPOU3BOACTBA. | '€HHass HHXKEHEepUs. 1 1
buorexno- Oranel coznanus pekomOnHanTHOH JIHK 1 TpaHCreHHBIX OPTaHU3MOB.
JIOTHs KaK Knerounas nnxxenepus. Knerounsie KynbTypbl. MUKPOKJIOHAIBHOE pa3-
OTpacib MHOXK€HHUE pacTeHni. KioHnpoBaHue BBICOKONPOAYKTUBHBIX CEJIbCKOXO-
MIPOU3BOJ- 3sTICTBEHHBIX OPTraHU3MOB. DKOJOTHYECKHE H STHUECKUE TPOOIIEMBL.
CTBa I'MO — renernyeckn MOIUGUIIUPOBAHHBIE OPTaHU3MBL.

PackpbIBaTh conepkaHue TEPMUHOB U MOHSTHI: OUOTEXHOJIOTHS,
KJIETOYHAS] MH)KEHEPHsI, TeHHAsI HH)KEHEPUsl, KIIOHUPOBAHKE, TPAHCTCHHbBIE
opranusMbl, MO (renernuecku Moau(LUpOBaHHBIE OPTaHU3MBI).

XapakTepu30BaTh OMOTEXHOJIOTHIO KaK OTPACb MPOU3BOACTBA,
OCHOBHbIE JOCTIKEHUS] OMOTEXHOJIOTUU B OOJIACTH MPOMBIIILJIEHHOCTH,
CENIbCKOTO XO035MCTBA U MEAULIUHBI

JeMoHCcTpauu:

Tabnuupl U cxembl: «O0BEKTHI OHMOTEXHONMOTHHY, «KieTouHbIe
KYJITYPBI U KJIOHUpOBaHueY, «KOHCTpyHpOBaHHe U MEPEHOC T€HOB, XPO-




Temsl ypo-
KOB H KO-
JIN4ECTBO
4acoB

OcHoBHOE coniepxkaHue
[Inanupyembie BUABI y4eOHOU AESITETbHOCTH OOYYAIOIINXCsl

KonuuectBo
HaCOB

'Y poBeHb
0CBOE-
H11

MOCOM»

[NepeuncnaTh U XapakTepU30BATH OCHOBHBIE METO/IbI U TOCTHIKE-
HUsl OMOUHKEHEPUH.

OOcyxknaTh HKOJOrMYECKUE U ITUYECKUE ACTIeKThl HEKOTOPbIX HC-
cienoBaHuil B 00acT OMOTEXHOIOrUHN (KIIOHUPOBAHUS, HCKYCCTBEHHOTO
OIJIOIOTBOPEHHMSI, HATIPABJIEHHOI'O U3MEHEHHs FTeHOMa M CO3[aHHs TPAHC-
T'€HHBIX OPTaHU3MOB)

JlaboparopHble 3aHSITHs




Tewmsl ypo- OcHOBHOE conepKaHne KonuuecTtso [YpoBEHb
KOB H KO- [Tnaaupyemble BUIBI yIeOHOH NESTETbHOCTH 00yUarO UK CS YacoB OCBOE-
JINYECTBO HUST
4acoB
1 2 3 4
IIpakTHueckue 3aHATUSA 0
KoHTponbHbIe paboThI 1 2
3
CamocrosTenpHas pabora 00yJarmuxcs 0
Tema 8. DBoOMOLIMOHHAST OMOJIOTHS 104
32. IIpennochuiky BO3HUKHOBEHHUS SBOIIOLIMOHHON TEOpUH. DBOJIO- 1 1
OBoonMs | LMOHHAs TEOPUs U e€ MecTo B Onosoruu. BiusiHue 3BOTIOIIMOHHON TEO-
U METOJIbI puH Ha pa3BUTHE OMOJIOTHU U JPYTUX HAYK.
e€ usyue- Csunerenbcrsa sBomonun. IlaneoHtonornyeckue: nociaenoBa-
HUS TEJIbHOCTD MOSIBJIEHUS BUJIOB B MTaJIEOHTOJIOTMYECKOH JIETONNCH, Tepe-

xonHble hopmbl. buoreorpadudeckue: cXoncTBo u pasnuane GayH u




Tewmsl ypo- OcHOBHOE conepKaHne KonuuecTtso [YpoBEHb
KOB U KO- [Inanupyembie BUABI y4eOHOU AESITETbHOCTH OOYYAIOIINXCsl 4acoB OCBOE-
JIUYECTBO HUS
4acoB

1 2 3 4

(bJI0p MaTepPUKOB U OCTPOBOB. IMOPHOIIOTUYECKHE: CXOACTBA U Pa3IHUHs
SMOpPHUOHOB Pa3HBIX BHIOB MO3BOHOYHBIX. CPaBHUTEBHO-
AHATOMUYICCKHUEC. TOMOJIOTHYHBIC, aHAJIOTHUYHBIC, PYAUMECHTAPHBIC OPraHbl,
aTaBU3MBIL. MOJ'IeKy.]'I;IpHO-6I/IOXI/IMI/ILIGCKI/IG: CXOACTBO MEXaHU3MOB Ha-
CJIEZICTBEHHOCTH M OCHOBHBIX METa0OINYECKUX MyTeH Y BCEX KUBBIX Op-
TaHHU3MOB.

PackpsbiBaTh conepxaHne TEPMUHOB U MIOHATHI: 3BOJIIOLIUA, MIepe-
XOnHbIe HOPMBI, PUITOTEHETUYECKUE PSIbI, BUABI-9HIEMUKH, BUIIbI-
PEIUKTBIL, 3aKOH 3apOABbIIICBOIO CXOACTRA, 6I/IOFeHeTH‘{eCKI/Iﬁ 3aKOH, I'0-
MOJIOTUYHBIC U aHAJIOTUYHBIC OpTaHbl, PYAUMCHTAPHBIC OpPTaHbl, aTaBU3-
MEI.

HepeLII/ICJ'IﬂTb OCHOBHBIC 5Tallbl PA3BUTUA 3BOHIOL[I/IOHHOI>'I TCOpPUU.

XapaxkTepH30BaTh CBUIETEIbCTBA SBOJIFOLMH, TAJIEOHTOIOTHYE-
ckue, buoreorpaduueckue, SMOPHOIOrHUECKHE, CPABHUTEIBHO-
AHATOMHNYECKUC, MOJ'IeKy.]'I;IpHO-6I/IOXI/IMI/ILIeCKI/Ie.




Temsl ypo-
KOB H KO-
JIN4ECTBO
4acoB

OcHoBHOE coniepxkaHue
[Inanupyembie BUABI y4eOHOU AESITETbHOCTH OOYYAIOIINXCsl

KonuuectBo
HaCOB

'Y poBeHb
0CBOE-
H11

[IpuBOaUTH MPUMEPHI EPEXOIHBIX (POPM OPraHU3MOB, HUIIOTECHE-
TUYECKUX PAIOB.

[IpuBoauTH GOPMYIHUPOBKH 3aKOHOB OMOT€HETUIECKOTO B 3aPO-
JBILIEBOTO CXOJCTBA.

JeMoHcTpauu:

IToptperter: K. JIunsneit, XK. b. Jlamapk, Y. Hapsun, B. O. Kosa-
nesckuii, K. M. bap, 2. I'ekkens, @. Mrosnep

Tabmuier 1 cxembl: «Pa3BUTHE OPTaHUYECKOTO MHUpa Ha 3eMIiey,
«3apoaplly O3BOHOYHBIX KHUBOTHBIX», K APXEONTEPUKCY.

Obopynosanue: Ouoreorpadpudeckasi KapTa MUPaA; KOJUTEKIHs
«@DopMbl COXPaHHOCTH UCKOTAEMBIX )KUBOTHBIX U PACTEHUIT»; BIaXKHbIE
npenapatsl «Pa3Butre HaCEKOMOro», «Pa3BuTue ATy UKW,

JlaboparopHble 3aHSITHS




Temsl ypo- OcHoBHOE coniepxkaHue KonuuecTso |YpoBeHb

KOB U KO- [Tnaaupyemble BUIBI yIeOHOH NESTETbHOCTH 00yUarO UK CS JacoB OCBOE-

JINYECTBO HUST

4acoB

1 2 3 4

IIpakTnyeckue 3aHsaTUA 0
KoHTponbHbIe paboThI 0
CamocrosTenpHas pabora 00yJarmuxcs 0




Temsl ypo- OcHoBHOE coniepxkaHue KonuuecTso |YpoBeHb
KOB H KO- [Tnaaupyemble BUIBI yIeOHOH NESTETbHOCTH 00yUarO UK CS JacoB OCBOE-
JIN4ECTBO Hus
4acoB
1 2 3 4
33. OsomounonHas Teopus Y. lapeuHa. [Ipeanocbuiki BO3HUKHOBe- 1 1
Hctopus HUS TapBUHU3-MA. J[BIIKYIIHE CHITBI 3BO-JTFOLMH BUIOB 10 JlapBuHy (13-
pa3BuTHUs OBITOYHOE Pa3MHOXKEHHE TIPU OTPAaHUYEHHOCTH Pecyp-
MpeacTas- PackpebiBaTh conepxaHne TEPMUHOB U MIOHATHI: CUCTEMAaTHKa, €C-
JeHui 00 TECTBEHHBIH U NUCKYCCTBEHHBIH OTOOP.
3BOJIOLIUA XapakTepHu30BaTb OCHOBHBIE 3BOJIFOLIMOHHBIE UJI€H, KOHLECTILINY U

TEOPHUH, CPABHUBATH B3MUIAAbI HA BUA U SBoonuio K. Jlunnes, XK. b. Jla-
Mapka, Y. JlapsuHa.

COB, HEOMpeAeIéHHAs U3MEHYHUBOCTD, O0pH0a 3a CYIIEeCTBOBAHUE,
€CTE€CTBEHHBII
otoop).

Cunrernyeckas Teopust sBomonuu (CTI) 1 €€ OCHOBHBIE MOJIO-
JKEHUS.

OuenuBath Bkjaa JIMHHEs B pa3BUTHE CUCTEMATUKH U OOBSCHSTD
MIPUHLIUITBI OMHAPHONH HOMEHKJIATYPBL

XapakTepus3oBaTh COiep KaHNe U 3HaUeHHE HBOIIOLIMOHHOM KOH-
uenuuu JK. b. Jlamapka. OueHuBaTh €CTECTBEHHO-HAYYHBIE U COLUAIbHO-
SKOHOMMYECKHE MPEANOChIIKH BO3SHUKHOBEHHS 3BOJIOLIMOHHON TEOpUH




Temsl ypo- OcHoBHOE coniepxkaHue KonuuecTso |YpoBeHb

KOB U KO- [Tnaaupyemble BUIBI yIeOHOH NESTETbHOCTH 00yUarO UK CS YacoB OCBOE-

JINYECTBO HUST

4acoB

1 2 3 4

JlaboparopHble 3aHSITHS 0
IIpakTHueckue 3aHATHSA 0
KoHTponbHbIe paboThI 0
CamocrosTenpHas padota 00yJarmuxcs 0




Temsl ypo- OcHoBHOE coniepxkaHue KonuuecTso |YpoBeHb
KOB U KO- [Tnaaupyemble BUIBI yIeOHOH NESTETbHOCTH 00yUarO UK CS JacoB OCBOE-
JIN4ECTBO Hus
4acoB
1 2 3 4
34. MuKpO3BOJTIOLHA. 1 1
Bun: xpu- Ilonynsauusa kak eqUHULA BUAA U 3BOJIOLUU.
TEpUU U JleMoHCcTpanuu:
CTPYKTypa. Tabmurer u cxembr: «llomymsiiumy, «MyTalMOHHAS U3MEHYH-
Ilonyns- BOCTBY.
LU KaKk PackpbiBaTh copep;kaHue TEPMUHOB U ITOHSATHI: MUKPO3BOJIIOLIUS,
3JIEMEH- BUJI, KPUTEPHUH BUA, apeast, ONyJsIust, TeHO(POHA, MyTaliy, KoMOWHa-
TapHas LU F€HOB.
eAUHULA XapakTepHu30BaTh BUJ KaK OCHOBHYIO CHCTEMATUYECKYIO €IUHULLY
BHA U LIEJIOCTHYIO OMOJIOTHYECKYIO CUCTEMY.
ObopynoBaHue: MUKPOCKOI, MUKponpenapaT «J{po3odpunar»
(HOpMa, MyTaunu (GOPMBI KPBUIbEB U OKPACKH TENa), MOJEIb-
annnukanus «llepexpéct xpomocomy.
35. JBrkymue cuibl ((GakTopbl) 3BOJTIOLMH BUAOB B ipupoae. Myta- 1 1




Temsl ypo- OcHoBHOE coniepxkaHue KonuuecTso |YpoBeHb
KOB H KO- [Tnaaupyemble BUIBI yIeOHOH NESTETbHOCTH 00yUarO UK CS YacoB OCBOE-
JIMYECTBO HUST
4acoB
1 2 3 4
JIBHKyie | LMOHHBIN MPOLECC U KOMOWHATHBHAS N3MEHUNBOCTD. [lonysinnoHHbIe
CHUJIbI BOJIHBI U [ipeti¢ reHoB. M30msauust 1 MUTpaLvsL.
(anmemeH- JleMOHCTparuu:
TapHbIE Tabnuubl 1 cxeMbl: «JIBHKYIIHE CHITBI 3BOJIO LI
¢bakTopsr) PackpriBaTh copeprkaHue TEPMHUHOB M MTOHATHH: KOMOMHATHBHAS
SBOJTIOLIUN U3MEHYNBOCTb, MyTaLlIU{, MyTALIMOHHBIH MPOLIECC, TTOMYJSIIHOHHBIE BOJI-
HBI, Ipeii( TeHOB, U30JIALINS, MUTPALIIH.
XapakTepHu30BaTh 3JIEMEHTapHbIE (PAKTOPBI FBOJFOLIMH: MyTaLH-
OHHBII TPOIIecC, KOMOMHATUBHAS H3MEHUYHBOCTb, MTOMYJISILIMOHHBIE BOJI-
HBI, Ipeii() TeHOB, U30JISALINS, MUTPALIFISL.
Y cTaHaBIMBAaTh MPUIHMHHO-CIIECTBEHHBIC CBSI3U MEKAY MEXaHHU3-
MOM H pe3yJIbTaTOM NeHCTBHS ABIIKYIIUX CHII (3JIEMEHTapHBIX (PaKTOPOB)
9BOJIFOLIUU
36. EctecTBenHbIN 0TOOP — HanpaBisrOIui (akTop 3BOITIOIHH. 1 1




Temsl ypo- OcHoBHOE coniepxkaHue KonuuecTso |YpoBeHb
KOB U KO- [Tnaaupyemble BUIBI yIeOHOH NESTETbHOCTH 00yUarO UK CS JacoB OCBOE-
JINYECTBO Hus
4acoB
1 2 3 4
Ecrect- @DopMBI €CTECTBEHHOTO 0TOOPA.
BEHHBII JemoHCTpauu:
orbop u Tabnuup! u cxemel: «EctecTBeHHbIN 0TOOPY», «Boprda 3a cymect-
ero GopMbl | BOBaHUE»
PackpeiBaTh conepxaHne TEPMUHOB U MIOHATHI: €CTECTBEHHBIN
otoop, 6oprda 3a CymecTBOBaHHUE.
OnuceiBaTh MEXaHU3M JICHCTBHS €CTECTBEHHOrO 0TOOpa. Xapak-
TEpPHU30BaTh POPMBI €CTECTBEHHOTO 0TOOpA (ABIIKYLINH, CTAOMIM3HPYIO-
WA, TU3PYNTHBHBIN) U CPABHUBATH UX MEXKIY COOOM.
XapakTepu3oBaTh OOpbOY 3a CYIeCTBOBAaHUE U CPABHUBATH €€ BU-
abl (MEXXBHIOBAsE, BHYTPUBHUIOBAsL, OOpbOa ¢ HeOIaronpusTHeIMH (HPaKkTo-
paMu BHEIIHEH cperbl)
37. [IprcnocobeHHOCTh OPraHU3MOB Kak pe3ynbTaT sBomounu. [Ipu- 1 1

Pesynbra-

MepbI IPUCTIOCOONICHHI Y OPraHu3MOB. ApoMOp( 036l U UAMOANATITALIUH.




Temsl ypo- OcHoBHOE coniepxkaHue KonuuecTso |YpoBeHb
KOB H KO- [Tnaaupyemble BUIBI yIeOHOH NESTETbHOCTH 00yUarO UK CS YacoB OCBOE-
JIMYECTBO H ST
9acoB

1 2 3 4
ThI 5BOJIIO- | Bun u Bugoobpaszosanue. Kpurepuu suna. OcHOBHBIE (OPMBI BHIO00Opa-
LIUH: TIPH- 30BaHUs: reorpaduaeckoe, SKOJIOTHIECKOE.
croco0- JleMOHCTparuu:
JIEHHOCTb Tabnuup! u cxemsl: «IIprcnocobneHHOCTE OpraHu3MoBy, «I eo-
OpraHm3- rpadudeckoe BUI000pa3oBaHue», « IKOJOTHIECKOe BUAOOOPA3OBAHUE.
MOB U BU- Ob6opynosanue: komekust «IIpumepsl 3aUTHBIX TPUCTIOCOOITE-
noobpaso- HUH y JKUBOTHBIX»; KOJJIEKIIMS HACEKOMBIX C Pa3JIMYHBIMH TUIIAMH OKpa-
BaHUE CKH;, HaOOp TIOZIOB U CEMSIH.

PackpriBaTh copeprkaHue TEPMHUHOB U MTOHATHH: MPUCTIOCOOIIEH-
HOCTb, TOKPOBUTENBCTBEHHAS U NPEOCTEperaroLias OKpacka, MaCKHpOB-
Ka, BUA00Opa3oOBaHUE.

OrnuceiBaTh MEXaHU3M BO3HUKHOBEHUS IIPUCTIOCOONIEHUH Y opra-
HU3MOB.

BoIsaBIIsITE 110 M300paskeHUSIM, Ha JKUBBIX M (PUKCUPOBAHHBIX ITpe-
napaTax npuMepbl MPUCIIOCOOIEHHOCTH PACTEHUH U JKUBOTHBIX K YCJIOBH-




Temsl ypo- OcHoBHOE coniepxkaHue KonuuecTso |YpoBeHb
KOB U KO- [Tnaaupyemble BUIBI yIeOHOH NESTETbHOCTH 00yUarO UK CS 4acoB OCBOE-
JIMYECTBO HsT
9acoB
1 2 3 4
SIM Cpeibl OOMTaHUS, TOKAa3bIBATh OTHOCHUTENBHYIO LENeco00pa3HOCTh
PUCTIOCOOTEHUH.
XapakTepHu30BaTh CIIOCOOBI U MEXaHU3MbI BUA0O0OPA30BAHUS, OMH-
CBIBaTh M CPABHUBATH OCHOBHBIE (POPMBI 3KOJIOTHUECKOTO U reorpadude-
CKOT0 BUAOOOpa30BaHUs
38. Maxpo3BoarOnus. 1 1
Hamnpasne- @DopMBI 3BONTIOLNN: (PHIIETHYECKAs], TUBEPTEHTHAs], KOHBEPTeHT-
HUSI M IyTH | HAasl, mapajjieabHas.
MaKpO3BO- HeoOparumocTs 3BOIIOINN.
JFOLTUH [IpoucxoxaeHne OT Hecreua-IM3NPOBAHHBIX penkos. [Iporpec-

CHPYIOIIAsi CrIeUaNn3alusl. AJanTUBHAS PagHaLs.
JeMoHCcTpauu:
IToptpetrr: A. H. Cesepuios.
Tabnuupl u cxembl: «ApoMopdo3el», «Manoananramum», «O0mast




Temsl ypo-
KOB H KO-
JIN4ECTBO
4acoB

OcHoBHOE coniepxkaHue
[Inanupyembie BUABI y4eOHOU AESITETbHOCTH OOYYAIOIINXCsl

KonuuectBo
HaCOB

'Y poBeHb
0CBOE-
H11

TereHepaLis.

Obopynosanue: moaenb « OCHOBHBIE HAMTPABJICHUST YBOJTFOLIIHIY,
00béMHas Moaenb «CTpoeHHe rOJOBHOTO MO3Ta TTO3BOHOYHBIX)

PackpbiBaTh conepskaHne TEPMHUHOB M MOHSATHI: MaKPO3BOJIIOLIUS,
¢dusoreHes, OUONIOrHYECKU IPOrpece u perpecc, apoMopdos, uanoanan-
Tarys, o0Ias AereHepanys, afanTUBHAs PaTIuarys.

XapakTepu3oBaTh (POPMbI BOTIOLHH.

BoisiBisiTe apomMopdo3bl ¥ MAMOANANITALIMK Y PACTEHHH U JKUBOT-
HBIX

CpasHuBaTh OHONOrUYECKUN IPOrpecc 1 OMOJIOTHYECKUil perpecc,
apomMop$ 03, MANOAAANTALUIO U OOIIYIO JETeHEePAIHIO.

BoIsSBIISITE B3aMMOCBSI3H MEXKy MyTSIMHA U HAPaBIECHUSIMH BO-
JIIOLIUU y PaCTE€HUN U JKUBOTHBIX

JlaboparopHble 3aHSITHs




Temsl ypo- OcHoBHOE coniepxkaHue KonuuecTso |YpoBeHb

KOB U KO- [Tnaaupyemble BUIBI yIeOHOH NESTETbHOCTH 00yUarO UK CS JacoB OCBOE-

JINYECTBO HUST

4acoB

1 2 3 4

IIpakTnyeckue 3aHsaTUA 0
KoHTponbHbIe paboThI 0
CamocrosTenpHas pabora 00yJarmuxcs 0

Bcero: 60 yacos — nekuuu; 12 4acoOB — MPaKTUKU.




3. YCJIOBUSI PEAJIN3AIIMU TPOI'PAMMBI YYEBHOM JUCIHUILTAHBI
3.1. TpeOoBaHHUSI K MATEPHAJIBHO-TEXHHYECKOMY 00ecriedeHHI0

[Tepedenbp OCHOBHOTO 0OOPYNOBAHUS, HATJISIAHBIX TOCOOUH

- koMruiekT Mebenmu it mpenonasares (1 cryin, 1 cron),

- KoMIUIeKT Mebenu aist oOyuaromierocs (15 cronos, 30 cTynbeB);

- skajro3u (2);

- nocka ayauropHas (1);

- KOMILJIEKT HaTJISIAHBIX MIOCOOUH IO IPEeIMETY,

- 00J1yuaTenb -peupKyJSITOp OaKTepULIMAHBIN AJis1 00e33apakiBaHus Bo3ayxa «Air Recy

3.2. UadopmanmonHoe obecriedeHre o0ydeHust

[lepeueHp pekOMeHIyeMbIX Y4eOHBIX U3AaHul, HTepHET-pecypCcoB, JOMONHUTENBHON JIUTE-
paTypsl

OCHOBHBIE HCTOUYHUKH:

Buonorus: 10 kacc /B.B. Tlaceunuk: yuebHuK 11 00meoOpa3oBaTeNbHBIX OpTraHU3aLIHA. -
M.: IIpocsereHue

Buonorusi: 11 kmacc /B.B. ITaceunuk: yueOHuk st oOieo0pa3oBaTebHBIX OpTraHU3aLNI. -
M.: IIpocserueHue

buonorusa. O6mas 6uonorus: 10-11 kmaccer: yueOHUK 1t oOmieo0pa3oBaTeIbHBIX OpPraHH-
3anmii. basossiii yposenb /B. M. Cusoriazos.-M.: [Ipoda

JlononHuTeNbHAS TUTEPATYPA.

Tepemon, A. B. buonorus. 10 xnacc : OGuonornueckue CUCTeMbl M MPOLIECCHI ;| yueOHHK / A.
B. Tepemos, P. A. ITerpocoBa. — Mocksa : Bmanoc, 2022, — 225 ¢. : wn., Tabin., cxem. — Peskum noc-
tyna: o noamucke. — URL: https://biblioclub.ru/index. php?page=book&id=702806 . — ISBN 978-5-
907433-32-8. — TeKCT : 3J€KTPOHHBIN.

Tepemon, A. B. buonorus. 11 knacc : OGuonornueckue CUCTEMbI M MPOLIECCHI ;| yueOHHK / A.
B. Tepemos, P. A. ITerpocoBa. — Mocksa : Bmanoc, 2022. — 217 ¢. : wn., Tabin., cxem. — Peskum noc-
tyna: o noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=702808. — ISBN 978-5-
907433-34-2. — TeKCT : 3J€KTPOHHBIN.

4. KOHTPOJ/Ib 1 OIEHKA PE3YJIBTATOB OCBOEHUSI
YYEBHOU AU CIIUIIJINHBbI

OO0pasoBaTenbHOE YUPEKISCHUE, peau3yIolee MOATOTOBKY M0 yueOHON AucHUIUINHe, odec-
NeYrnBacT OpraHu3alni0 U NpoOBEACHUE HpOMe}KYTO‘{HOfI arTeCTalli U TCKYLIETO KOHTPOJISI UHAUBU-
AyalbHBIX 00Pa30BaATENbHBIX JOCTH)KEHUH — IEMOHCTPUPYEMBIX OOYHAIOIUMICS 3HAHUN, YMEHUH U
HABBIKOB.

TGKYH_II/Iﬁ KOHTPOJIb MPOBOAUTCA MPENOAABATCIIEM B IMPOLECCE MPOBCACHUA NPAKTHUYCCKUX
3aHATUH U Ja0OPaTOPHBIX pabOT, TECTUPOBAHUS, a TAK)KE BBINOJHEHUS OOYYarOIUMHCS WHAUBHIY-
aNbHBIX 3aIaHUH, TPOEKTOB, UCCIIETOBAHMIA.

OOyueHue Mo y4eOHOM TUCIHUILIHHE 3aBEPIIAETCS MPOMEKYTOYHON aTTecTalrel, KOTOPYIO
MNPOBOAUT SK3aMECHALIMOHHAA KOMHUCCHS. B coctas 3K3aMeHaL{HOHHOfI KOMHUCCUHU MOTI'YyT BXOAUTH
MPeaCTaBUTENN OOIECTBEHHBIX OPraHU3aUi 00yYarOITUXCS.

@DopMBI B METOBI MPOMEXKYTOYHOH aTTECTALIMH M TEKYIIEro KOHTPOJI MO yueOHOH aucuui-
JIMHE CaMOCTOSITENIbHO pa3padaThiBalOTCsI 0OPa30BaTEIbHBIM yUPEkKISHHEM M TOBOAATCS 1O CBee-
HUsI O0YYaIOLIMXCsl HE MO3IHEe Havyalia IBYX MECSIIeB OT Havaja O0y4eHus..



JIis MpOMEXKYyTOYHOM aTTeCTALMU U TEKYIIEero KOHTPOJIsl 00pa30BaTENbHBIMU YUPEKICHUIMU
coznarotcst pouasl orieHOYHBIX cpeacts (POC).



@OC BKIIOYAIOT B ce0s MEAAroruyeckue KOHTPOJIbHO-U3MEPUTENbHbIE MaTePUAITbI, TIPe-
HA3HAYCHHBIE JIJIsl ONPESICHIs] COOTBETCTBUS (MM HECOOTBETCTBHSI) MHAMBHIYAJbHBIX 00pa30-
BaTEJIbHBIX TOCTHKEHUI OCHOBHBIM MOKA3aTENSIM PE3YJIbTATOB MOATOTOBKH (TAOIHIIBI).

Paznen (Tema)
y4eOHOHN TUCIUTUTMHBI

PesynbraTe! (OCBOCHHBIE
YMEHHs], YCBOCHHBIE 3HAHUS)

OCHOBHBIE TOKA3aTENN
PE3yJIbTaTOB MOATOTOBKHU

DOpMBI U METOABI
KOHTPOJIA

Ne 1«buonorus kak Hay-
Kay

Metoasl no3HaHUs
JKUBOH mpupons! (Habmrome-
HH€, SKCIIEPUMEHT, OMH1ca-
HUe, u3MepeHue, kiaccupu-
KaLHsi, MOIeJIMPOBAHKE, CTa-
TUCTUYECKast oOpadoTKa naH-
HBIX).

PackpebiBaTs co-
Jep>kaHue TEPMUHOB U
MOHATHI. HAYYHBII METOA,
METOIbl UCCIIEOBAHUS.

XapakTepus3oBaTh
OCHOBHbIE METO/IbI TO3HA-
HUs )KUBOW MPUPOABL: HA-
OnroieHne, SKCIIEPUMEHT,
onucaHue, U3MEPEHNUE,
KnaccuuKkaius, MOIeIu-
poBaHUe, CTaTUCTUYECKast
00paboTKa TaHHBIX.

IIpakTnue-
ckas pabdota «Hc-
MOJIb30BAHUE Pa3-
JIMYHBIX METOJIOB
NPU U3yYEHUU
OMOJIOTHYECKUX
00BEKTOBY

Ne2 «KuBnle cucTeMbl U
WX OpTraHU3aLusy

JKussle cuctemsl
(buocucTeMsl) Kak mpenMeT
u3yueHus ononornn. O1iau-
YHE KUBBIX CUCTEM OT HEOP-
FaHU4ECKOU NPUPOABL.

PackpebiBaTs co-
JepKaHue TEPMUHOB U
MIOHATHI; cucTeMa, OHOJIO-
ruyeckasi CHCTeMa, dJie-
MEHTBI CHCTEMBI, CTPYKTY-

C/p c Tab-
muuen «YpoBHH
OpraHU3aLuu U
CBONCTBA KUBOU
MaTepUm»




CroiicTBa buocucrem
U UX pasHooOpasue. YpoBHU
OpraHu3au OUOCUCTEM:
MOJIEKYJIIPHBIN, KJIETOUYHBIH,
TKaHEBbIN, OPTaHU3MEHHBII,
MOMTYJISIIHOHHO-BUIOBOH,
SKOCHCTEMHBIH (OHoreoreHo-
TUYECKHIT), OMoCchepHbIi.

IlepeuncisaTte yHUBEp-
CaJIbHbIE CBOWCTBA JKUBOTO:
€IMHCTBO XMMUYECKOTO CO-
CTaBa, Pa3apaKMMOCTb, IBH-
JKEHHEe, TOMEOCTa3, POCT U
pa3BUTHE, HACIEICTBEHHOCTD,
WU3MEHYHUBOCTb, 3BOJFOLIHS
(mpucrniocoOneHue K u3Me-
HSFOLIIMMCS YCIIOBUSIM).

pa OuocHcTeMbI, CBOMCTBA
JKUBBIX CHCTEM, OOMEH
BEILECTB, PA3MHOXKEHHUE,
POCT, pa3BUTHE, HACTIECT-
BEHHOCTbh, U3MEHYUBOCTb,
Pa3APasKUMOCTh, YHEPTO-
3aBHCHUMOCTD, YPOBHH Op-
raHU3aIuy Ku3Hu (6uo-
CUCTEM).
XapakTepus3oBaTh
TIPUHIUIIBI OpTraHU3aIHN
OMOCHCTEM: OTKPBITOCTD,
BBICOKAs! YIIOPSIIOUEH-
HOCTb, CAMOPETYJISLIHS,
UEePaAPXUIHOCTb.
IIpuBoauts nmpu-
Mepbl OMOCHUCTEM Pa3HOTO
YPOBHSI OpraHU3aIfu U
CPaBHUBATH MPOSBIICHHUSI
CBOWCTB KHMBOT'O Ha pas-
HBIX YPOBHSIX.
XapakTepus3oBaTh
OCHOBHBIE ITPOLIECCHI, MTPO-
TEKaK e B OnocucTe-




Max: OOMEH BeIIeCTB U
npeBpaleHe SHEPrHy,
CaMOBOCIPOU3BEACHHE,
CaMOperyJisiLus, Pa3BUTHE.
Cobnronate npa-
BUJIa OEPEKHOTO OTHOIIIE-
HUs K )KHBOW NPUPOJIE

Ne 3 «XumMuueckuii cocTaB
U CTPOEHUE KJIETKN»

XUMHUYECKUN COCTAB
KJIETKH. XUMHUYECKUE 3JIe-
MEHTBI. MAKPO3JIEMEHTBI,
MHUKpO3JIeMeHTEL. Bona n
MHUHepaJIbHbIE BELIECTBA.
PU3UKO-XUMHUYECKHUE TIPO-
LIECChI, IPOTEKAIOLINE B JKHU-
BbIX cucTemMax. OyHKIIUU BO-
Ibl 1 MUHEPAJIbHBIX BEIECTB
B kjetke. [lonnepxanue oc-
MOTHYECKOTo OanaHca.

DepmeHTh — OHOIIO-
rMYecKHe KaTaJu3aTophl.
Ctpoenne GpepMeHTa: aKTHB-
HBII LEHTp, CyOCTpaTHas
cneunpuyaocts. Kodepmen-

PackpebiBaTs co-
nepsKaHue TEPMUHOB U
TOHSITUN 3JIEMEHThI-
OMOTeHBI, MAKPO3JIEMEH-
Thl, MUKPO3JIECMEHTbI;, MU-
HEpaJIbHBIE BELIECTBA, MO-
JIEKyJ1a BOJbI KaK TUTIOJb,
BOJIOPOMHBIE CBS3H; TH/-
podunbHbIe U TUAPOPOO-
HbIE BEIECTBA.

Jloka3bIBaTh €aUH-
CTBO 3JIEMEHTHOTO COCTaBa
KakK OJTHO U3 CBOMCTB JKH-
BOTO.

Pacnpenensats xu-
MUYECKHE SJIEMEHTHI 10

Kontpose-
Has pabdora «Xu-
MHUYECKHI COCTaB
KJIETKI»




Tbl. Butamunbl, OTnndus
(hepMEeHTOB OT HeOpraHUYe-
CKHUX KaTaJH3aTOPOB.

IPYIIaM B 3aBUCUMOCTH
OT KOJINYECTBEHHOTO
NPEACTaBUTENLCTBA B Op-
raHU3Me, XapaKTepPH30-
BaTh POJIb OTNEIBHBIX
3JIEMEHTOB.

BrIsiBasTh CBA3B
MEKIY COCTaBOM, CTpOe-
HUEM MOJIEKYJIbl X HIMUYE-
CKOT'O COCITMHEHHUS U €T0
¢bynkumsamu B knerkePac-
KPBIBaTh COZIEPIKAHUE
TEPMUHOB U MOHSATUN!
(bepMeHTBI, AKTUBHBIHI
LEHTP, CyOCTpaTHas crie-
U(PUIHOCTD, KOhEepMeH-
ThI, OEIIKU-aKTUBATOPHI U
OeNMKHU-MHTHOUTOPBI.

VYka3blBaTh OTJIU-
4ust PEPMEHTOB OT HEOp-
raHUYECKHUX KaTajn3aTo-
poB.

OOBsACHATD pob
(bepMeHTOB B (PYHKLIMOHH-




POBaHUM )KUBBIX CUCTEM, B
MPOMBILLICHHOCTH, B M€-
IHUIINHE, B IOBCEOHEBHOI
JKU3HU YeJIOBEKa.

Ned « Ku3zHenesteIbHOCTD
KJIETKUY»

OOMeH BelecTs, Uil
MeTa0OIM3M. ACCUMMIISIIIHS
(nmactuyeckuii 0OMeH) U
OUCCUMUJIISILINS (SHEepreTHYe-
CKUH OOMEH) — IIB€ CTOPOHBI
€IMHOTO Mpolecca MeTado-
au3Ma. Posib 3aKk0OHOB coxpa-
HEHUS BELIECTBA U SHEPTHUN
B IOHUMaHUU MeTa0OIN3Ma.
Tunsl oOMeHa BeIecTs: aB-
TOTpO(HBII U reTepoTpod-
HbIi. Posb pepmenToB B 00-
MEHe BeLIEeCTB 1 NpeBpalie-
HUH SHEPTHH B KJIETKE.

®orocunres. CBeTo-
Bas M TeMHOBas (a3bl GoTO-
cunTes3a. Peakimu ¢porocun-
Te3a.

DpdexruBHOCTD HO-

BrrsBiaTe npu-
YHHHO-CJIEICTBEHHBIE CBSI-
31 MEXAY MOTJIOLIEHUEM
COJIHEUHOH SHEPruu XJIo-
pOoHUIIIOM U CHHTE30M
MoJiekys1 ATO.

CpaBHHUBaTH HC-
XOJHBIE BEIECTBA, KOHEY-
HbI€ TIPOIYKTHI U YCIIOBHUS
MPOTEKAHUsS PEaKLUi CBe-
TOBOH U TEMHOBOH (pa3el
¢dorocunTe3a.

CpasauBatb ¢poro-
CUHTE3 U XEMOCHUHTES3.

OueHuBaTh 3Have-
HHUe (POTOCUHTE3a U XEMO-
CHHTE3a /IS )KU3HU Ha
3emie

XEMOCHUHTE3a JIsl

IIpakTnue-
ckas padota «Me-
TabOJIU3M B KJIET-
Ke».




TOCUHTe3a. 3Ha4YeHne HoTo-
CUHTE3a JJIsl )KU3HU Ha 3eM-
ne. BausiHue ycnoBuii cpenpl
Ha (poTocuHTE3 U COCOOBI
MOBBIIIEHUS €r0 MPOTyKTHB-
HOCTH Y KYJBTYPHBIX pacTe-
HUI.

XemocuHTe3. XemMo-
CHHTE3HPYIOLIHe OaKTepHu.
3HaueHue

JKU3HHU Ha 3eMJie.

PackpsbiBaTs co-
JepKaHue TEPMUHOB U
MOHSITHI: OOMEH BEIIeCTB
U TIPeBpAaIleHUe YHEPTUU
(MeTabonn3m), acCUMHIIISA-
LIMSI, TUTACTUYECKUI 00-
MEH, TUCCUMMUIISIIIHS,
SHEPreTUYEeCKUil OOMeH,
¢dotocunTes, hoTonms,
dochopunrposanue, me-
PEHOCYHK MIPOTOHOB, Xe-
MOCHHTE3.

OmnuceiBath HOTO-
CUHTE3, TPOIIECCHI, MPOTe-
KaloLU€ B CBETOBOU U
TEMHOBOM (haze.

Neo5 «Pa3sMHOXeEHHUE 1 UH-
IUBUAYAJIbHOE Pa3BUTHE
KJIETKU)

Knerounsriii uki,
WJIM JKU3HEHHBIN LIUKJI KJIeT-
ku. MaTepdasa u Muros.
IIpoueccel, npoTeKaroIue B
uHTEepdaze.

PackpebiBaTs co-
nepsKaHue TEPMUHOB U
MOHSITAN: KIETOYHBIN
ukJ, uaTepdasa, perim-
Kalusl, XpOMOCOMA, Ka-

Kontpose-
Has pabora «Paz-
MHOKEHHE U HH-
IUBHUTy aJIbHOE
pa3BUTHE Opra-




CtpoeHune XpoMOCOM.
XpoMocOoMHBIIT Habop — Ka-
puotun. /JIUunnounHsli U ramn-
JIOUJHBIA XPOMOCOMHBIE Ha-
6opsl. Xpomaruzel. Llurono-
rM4ecKie OCHOBBI pa3MHO-
JKEHUS U UHIUBUIYaJIbHOTO
pPa3BUTUsL OPraHU3MOB.

Henenuve kneTku —
muto3. Cranuu murtosza. [1po-
LIECChI, IPOUCXOASILINE Ha
Pa3HBIX CTaAUAX MHUTO3A.
buonoruueckuii CMbICI MU-
TO3a.

IIporpammupyemast
ruOeNb KJIETKH — aronTo3.

PUOTHII, TAIIOUAHBIN, 11~
MJIOUIHBIA XPOMOCOMHBIN
Habop, XPOMATHUIIBI, MHU-
TO3;

Pennukanus — pe-
aKIUsl MATPUYHOTO CHHTE-
3a JIHK.

OnuchIBaTh KU3-
HEHHBIN LIUKJI KJIETKH, TIe-
PEUYUCIATD U XapaKTepH-
30BaTh MEPUOABI KJIETOU-
HOTO IIUKJIa, CPAaBHUBATh
UX MEXAy COOOM.

OnuceiBaTh CTPOE-
HHUE XPOMOCOM, KapHUOTH-
OB OPTaHU3MOB, CPaBHHU-
BaTh XPOMOCOMHBIE Ha00-
PBI KJIETOK.

CpaBHUBATH CTa-
IV MUTO3a.

Paznuuate Ha MUK-
porpernaparax U pUCyHKax
CTal MUTO3A.

PackpriBaTh O10-

HU3Ma».




JIOTUYECKUIH CMBICT MUTO-
3a

Ne6 «HaciencTtBeHHOCTb U
W3MEHUYHUBOCTb OPTaHU3-
May

IIpenmer u 3amaun
reHeTuku. Posb uronorun u
SMOPHOJIOTHH B CTAHOBJICHUU
reHeTuku. Bxnag poccuii-
CKHX U 3apyOeKHBIX YUEHBIX
B Pa3BUTHE 'eHEeTUKU. MeTo-
IbI TeHETUKU (THOPUIOJIOTH-
YECKUH, IUTOTCHETUYECKUH,
MOJIEKYJISIPHO-

renHerndeckuii). Oc-
HOBHBIE T€HETUYECKHE TTOHSI-
Tust. [ eHeTnyeckast CMUMBOJH-
Ka, UCTIOJIb3yeMasi B CXeMax
CKpELIUBAHUM.

JlemoHCTpauuu:

PackpeiBate conep-
JKaHUe

3aKOHOMEPHOCTH Ha-
CJIEIIOBAaHMSI TIPU3HAKOB, yC-
TaHOBJeHHbIE . Menaenem.

TEPMUHOB U TIOHSI-
THUW: T€H, TEHOM, '€HOTHII,
(beHOoTHI, XPOMOCOMBI,
aJIeIbHBIE TE€HBI (AJUIeNH),
FOMO3Ur0Ta, T€TEPO3UTO-
Ta, JOMUHAHTHBIN MTPHU-
3HaK (TeH), perecCUBHbBIN
npU3HaK (TeH), YuCTast JIu-
HUs1, THOPU.

Ilepeuncnsare u xa-
PaKTEePU30BaTh METOJIbI
TeHEeTUKH. THOPUIOJIOTH-
YECKUM, IIUTOTeHETHU -
CKHI1, MOJIEKYJIAPHO-
TeHETHIECKHIA, TOMH-
HAHTHBIE U PELIECCUBHBIC
MIPU3HAKU PACTEHUN U JKU-
BOTHBIX.

ITonb3oBarbcs re-
HETHUYECKON TEPMUHOJIO-

IIpakTnue-
CKHE 3aHSATUSA
«Pelenue rese-
TUYECKUX 3a/1au.

Kontpose-
Hast pabora «3ako-
HOMEpPHOCTHU Ha-
CJIEICTBEHHOCTHU U
U3MEHYHUBOCTI




MoHorub-puaHOe CKpemu-
BaHUe. 3aKOH €MUHO00pa3usi
rHOPUIOB MEPBOTO MOKOJIE-
Hus. [IpaBuno noMuHHUpOBa-
HUA. 3aKOH PacCIIeTICHUs
MPU3HAKOB. [ Hnoresa 4ynucTo-
Tl ramer. IlonHOe 1 Henon-
HO€ TOMMHHPOBAHHUE.

PackpeiBath conep-
JKaHUE 3aKOHOB eTMHO00pa-
31s THOPHUIOB MEPBOTO MTOKO-
JIEHUs! ¥ 3aKOHA pacluerie-
HUS.

CKpellllBaHNe

JurubpumHoe ckpe-
[IMBAaHUE. 3aKOH HE3aBUCH-
MOTO HACJIeOBAHUS NPU3HA-
k0B. [luTorenernueckue oc-
HOBBI TUTHOPUIHOTO CKpe-
IIIMBAHUSI.

CuenieHHOE Hace-
noBaHKE NMpU3HAKoB. PaboTa

rUed U CUMBOJIMKOW IS
3aMUCH T€HOTUIMIMYECKUX
CXEM CKpeLIMBaHUs.

PackpsbiBaTsb co-
Iep’KaHue TEPMUHOB U
TIOHSITUI; MOHOTHOPUITHOE
CKpelnBanue, peHorumnu-
YeCKHe TPYIIbL, THOPUAO-
JIOTUYECKUI METOJI, UAC-
ThI€ JIMHUH, TOMUHUPOBA-
HHUE F'eHOB (II0JIHOE, He-
MIOJTHOE), PaCIIeIICHUE B
MOTOMCTBE.

OrnuceiBaTh METO-
nuKy nposenenus I
MenaeneM OnbITOB MO
U3yYEHUIO HaCJIe0BaHUs
OHOU Napbl MPU3HAKOB Y
ropoxa roceBHOro. 3amnu-
CBIBATh CXEMbl MOHOTHO-
PUAHOTO CKPEIINBAHUS,
OOBSCHATH TUTIOTE3Y YHC-
TOTBI TaMeT.

OO0BACHSTE €ro 1u-




T. Moprana no cuernjieHHOMY
HacJieqoBaHuIo reHoB. Ha-
PYLICHHUE CLEIUIEHUS T€HOB B
pe3yJbpTaTe KPOCCHUHIOBEpa.
XpOMOCOMHast TEOPUs Ha-
CJIE€ACTBEHHOCTH. | eHeTnue-
CKHE KapThL

I'eneruka nona. Xpo-
MOCOMHOE€ OIpeneieHue Mo-
Ja. AyTOCOMBI U TIOJIOBBIC
XpoMocoMbl. ['oMoraMeTHbie
U IreTCPpOraMETHBIC OpraHu3-
Mbl. HacnenoBanue npusHa-
KOB, CLEIIJIEHHBIX C MOJIOM.

HsmenuusocTs. Buabl
M3MEHYMBOCTH . HEHACIEICT-
BEHHAas 1 HACJIEACTBEHHAsI.
Posnb cpensl B HeHacneaCT-
BEHHOH M3MEHUYNBOCTH. Xa-

TOJIOTMYECKHUE OCHOBBI U
pelaTh reHeTH4ecKue 3a-
Ja4y Ha MOHOTUOPHUIIHOE
PackpsbiBaTsb co-
Jep>kaHue TEPMUHOB U
MOHSITHIA, TUTHOPHUITHOE
CKpelllUBaHNe, aHAJIU3U-
pyrouiee CKpelnBaHue.
AHanmu3upyroee
ckpemuaHue. Mcnone3o-
BaHHUE aHAJN3HUPYIOLIErOo
CKpelUBaHus Jis Onpe-
TeNIeHHs TeHOTHIa 0co0u
PackpeiBate conep:xanue
3aKOHa HE3aBUCUMOTO Ha-
CJIeJOBaHUsI MPU3HAKOB.
IIpumensTe mate-
MaTUYECKHUI pacy€ér C Mo-
MOLIBIO METO/1a IEPEMHO-
JKEHUSI BEPOSITHOCTEN U
3aIHCh C MOMOIIBIO (hEeHO-
TUMHUYECKUX PalUKalOB
paclernieHys NpU3HaKkoB
y MIOTOMKOB 110 peHOTHITY




paKTEepUCTUKA MOAU(UKAIH-
OHHOU M3MEHYMBOCTH. Ba-
PHUALMOHHBIN PsIT U BapUaLU-
oHHas kpusas. Hopma peak-
uuu npusHaka. Konmnuect-
BEHHbIE U Ka4eCTBEHHbIE
MPU3HAKK U UX HOPMA Peak-
uu. CoiicTBa Moauduka-
UOHHOH U3MEHUYUBOCTH.

I'eneruka denoBeka.
Kapuorun uenoseka. OcHOB-
HbI€ METOJIbl TeHETHKH YeJI0-
BEKa. F€HEAJOTUYECKHUI,
ONMM3HELOBBIN, IUTOTEHETH-
YECKHH, OMOXMMHYECKUH,
MOJIEKYJIAPHO-T€HETUYECKHU .

1 JICUeHUS reHeTh4e-
cKkux Oone3Heil. Menuko-
F€HETUYECKOE KOHCYJIBbTUPO-
BaHHE.

Y TEHOTHITY.
3amnuchIBaTh CXEMBI
OUTHOPHUIHOTO CKpeIuBa-
HUSL, OOBSACHSITH €r0 LUTO-
JIOTHYECKHE OCHOBBI U
pelaTh TeHeTHYEeCKHe 3a-
Jadu Ha TUTHOPUITHOE
CKpeIUBaHUE.
PackpebiBaTs co-
JepKaHue TEPMUHOB U
MMOHATHH: CLIEIJICHHOE Ha-
ClIeIOBaHME MPU3HAKOB,
pexoMOUHALINS TEeHOB, Te-
HETUYECKHE KapThl XPO-
MOCOM, MOPTaHHUA.
HazpiBaTh OCHOB-
HBIE MOJIOKEHUS XPOMO-
COMHOM T€OPUHU HACJIEACT-
BeHHOCTU T. Moprana,
PacKpBIBATh COAEPKAHUE
padotel T. Moprana no
CLIETIJIEHHOMY HacJie0Ba-
HUIO. 3aIUChIBATH CXEMBI
CKPEIUBAHUS MTPU CLETI-




JIEHHOM HacJleJJOBaHUH,
OOBSICHSITH IPUIHHBI Pe-
KOMOWHALIMK T€HOB, OIpe-
JeNATh YUCIIO TPYII Clie-
IJIEHUs] T€HOB; pellaTh
reHeTH4eckue 3a1auu Ha
CLIETUIEHHOE HacJel0Ba-
HUE.

PackpebiBaTs co-
Jep>kaHue TEPMUHOB U
MOHATUI. XPOMOCOMHBIN
Habop, ayTOCOMBI, TIOJIO-
BbI€ XPOMOCOMBI, TOMOTa-
METHBIN MOJI, TeTepOora-
METHBIN TMOJI, CIETIICHHOE
C MOJIOM Hacje0OBaHue
MPU3HAKOB.

OOBSICHITH LIUTO-
JIOTHYECKHE OCHOBBI XPO-
MOCOMHOTO ME€XaHH3Ma
orpezaeseHus noJa y pas-
JIMYHBIX OPTraHU3MOB.

CpaBHUBATH 3aKO-
HOMEPHOCTHU HacJIe0Ba-




HUSI IPU3HAKOB, CLICTICH-
HBIX 1 HE CHCIIJICHHBIX

¢ moyiom. Pemars
reHeTUYecKHe 3a1aun Ha
HACJIeJIOBaHUE CIICTIJICH-
HBIX C ITOJIOM HpI/ISHaKOB

No7 «OCHOBEI CEJIEKIINU U
OUOTEXHOJITUNY.

Cenexuus Kak HayKa
U IpoLecc. 3apokeHue ce-
JIEKLUU U TOMECTUKALMS.
Yuenue H. 1. Basunosa o
LIEHTPaxX MPOUCXOXKIEHUS U
MHOT000pa3usi KyJbTypPHBIX
pactenuil. LlenTpel mpouc-
XO)KJEHHS TIOMAIIHUX JKU-
BOoTHBIX. CopT, moporna,
LITAMM.

Hsnarats yuenue H.
H. BaBunosa o ueHTpax npo-
HCXOXI€HUS KyJIbTYPHBIX
PacTeHUH; pa3anuvaTh LUEHTPHI
Ha KapTe MUPA, CBA3BIBATDH UX

PackpebiBaTs co-
nep KaHre TEPMHHOB U
MOHATHIA. CeJIeKLUs, COPT,
NOpoa, ITaMM, JJOMECTH-
KaLsi, UM OJIOMAalTHIBA-
HUe, LIEHTPBI MHOT000pa-
3HsI U IPOUCXOXKICHUS
KYJBTYPHBIX PAaCTEHUH U
JKUBOTHBIX, THOpUIH3a-
LUs1, ICKYCCTBEHHBIN OT-
oop.

HaseiBaTs u cpas-
HUBATb OCHOBHBIE STaITbI
Pa3BUTHS CENEKLIUU.

OueHuBaTh poJib

Kontpose-
Hast pabora «Oc-
HOBBI CEJIEKIHH U
OMOTEXHOJIOTHI




MECTOIIOJIOKEHHE ¢ OYaraMmu
BO3HUKHOBEHHSI IPEBHEUIIINX
[UBUJIN3ALIUH.

CpaBHuBaTh COpTa
KYJBTYPHBIX PACTEHUMH, T10-
POIBI JOMAIITHUX YKHBOTHBIX
1 UX TUKUX IPEIKOB.

CeNEKIUU B 00eCIeueHuU
MPOAOBOJILCTBEHHOMN
0€30IMacCHOCTH YeJIOBeYe-
CTBa.

No8 «DBomroLs»

IIpennoceuiku BO3-
HUKHOBEHUS 3BOJIFOLIMOHHON
TEOPUU. DBOJIIOLMOHHAS TEO-
pust U €€ MecTO B OHMOJIOTHHL.
Brausiaue 3BOMOLMOHHON
TEOpPHUH Ha pa3BUTHE OHUOJIO-
TUH U APYTUX HAYK.

CunerenbcTBa 3BO-
mouuu. [lTaneonronoruye-
CKH€: TIOCJIEI0BATEIbHOCTD
NOSIBJIEHHSI BUJIOB B MAJIE0-
HTOJIOTUYECKOM JIETOTHCH,
nepexonnblie Gopmel. bro-
reorpaU4ecKue; CXOACTBO U
paznuuue dayH u GpJop ma-
TEPUKOB U OCTPOBOB. DM-

PackpebiBaTs co-
Jep>kaHue TEPMUHOB U
TTOHSATHIH SBOJIOIIUS, TIe-
pexonHsble Gopmsbl, Huito-
reHeTH4ecKue psabl, BU-
IBbI-3HAEMUKH, BUJIbI-
PEJMKTBI, 3aKOH 3apOJIbl-
LIIEBOIO CXOACTBA, OHore-
HETUYECKUI 3aKOH, TOMO-
JIOTUYHBIE U aHAJIOTHYHbIE
OpraHbl, pyAUMEHTapHbIE
OpraHbl, aTaBU3MBL

IlepeuncnsaTe oc-
HOBHBbIE 3Tallbl PA3BUTHS
5BOJIFOLIMOHHON TEOPHH.

XapakTepus3oBaTh

Kontpose-
Hast paborta «9BO-
JFO LS




OpuonornuecKue; CXOACTBA U
paznu4rst SMOPHUOHOB Pa3HBIX
BUIOB MO3BOHOYHBIX. Cpas-
HUTEJIbHO-aHATOMHYECKHE:!
TOMOJIOTHYHBIE, aHAJIOTUY-
HbI€, pyJUMEHTapHbIE Opra-
HBI, aTaBU3Mbl. MonekyJsip-
HO-OMOXUMHUYECKHE: CXOICT-
BO MEXaHHU3MOB HACJIEICT-
BEHHOCTH U OCHOBHBIX M€Ta-
OoIMUeCKUX MyTeH y BCex
JKUBBIX OPTaHH3MOB.
JleMoHCTpauuu:

CBHUJIETEJIbCTBA SBOJIFOLINH!
MAJIEOHTOJIOTHYECKHUE,
ouoreorpaduueckue, SM-
OpuoJornuecKue, CpaBHU-
TEIbHO-aHATOMHUYECKHUE,
MOJIEKYJISIPHO-
OMOXUMHUYECKHE.
IIpuBoauTs mpu-
MepBI IEPEXOAHBIX HOPM
OpPraHu3MOB, (UIIOTeHe-
TUYECKUX PSIOB.
IIpuBoauts pop-
MYJIHPOBKH 3aKOHOB OHO-
TeHETHYECKOTO U 3apo-
IBIIIEBOTO CXOZCTBA.




O1eHKa MHAMBUIYAJIbHBIX 00Pa30BaTENbHBIX TOCTHKEHHUH 110 PE3yJIbTaTaM TEKYIIEro
KOHTPOJISI TPOU3BOJIUTCS B COOTBETCTBUH C YHHBEPCATBHON MIKAJIOHN (Tabnuia).

KauecTBennas OLICHKAa HHAWBUAYAJbHBIX
00pa3oBaTeNIbHbIX NOCTHKECHHIA
Oamn (oTMeT-

IIpoueHT pe3yib-
TATUBHOCTH (TIPaBUIIb-
HBIX OTBETOB)

BepOabHBIN aHAJIOT

Ka)
90 + 100 5 OTJINYHO
80 ~ 89 4 XOPOIIO
70 =79 3 yIOBJICTBOPUTENILHO
menee 70 ) HE YIOBJIETBOPH-

TCJILHO

Ha stane npome:xyTOYHOH aTTeCTallly 110 MEUAHE KAYeCTBEHHBIX OLICHOK MHIUBU/TY-
aJNbHBIX 00Pa30BATEIbHBIX JOCTIIKEHHH 3K3aMEHAIIMOHHONH KOMUCCHEN ONPEesieTCs] UHTe-
rpajibHasi OLEHKA OCBOEHHBIX OOyUarOIMMHUCS TPO(PEeCCHOHATBHBIX U OOIUX KOMITETEHIINH KaK
PEe3yJIBTATOB OCBOEHUS YUeOHON TUCLUTUTUHBL.



