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1. losicHuTEILHAA 3aNMUCKA

[Ipu pa3paboTke mporpaMMbl MO OHOJOTHU TEOPETUUYECKYH0 OCHOBY ISt
OTpeNIeNICHUs] TOAX0J0B K (OPMHUPOBAHUIO COJEpKAHUS YUYEOHOTO TMpeaMeTa
«buosiorus» cocTaBWIM: KOHIENTyalbHblie TmonoxkeHus @PIroC COO o
B3aUMOOOYCIIOBJIEHHOCTH  IIeJIeH, COAep)KaHus, pe3yJbTaTOB OOyYEeHHUS W
TpeOOBaHMUI K YPOBHIO ITOJATOTOBKH BBIITYCKHUKOB, TIOJIOKEHUS 00 OOITUX IEIX U
MPUHIINAINAX, XapaKTECPU3YIOIMIMX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHETO
obmero o6OpazoBanusi B Poccuiickoit denmeparuu, a TakKe TMOJOKEHUS O
cnerupuke Onosioruu, e€ 3HAYCHUH B TTO3HAHUU JKHBOUW TIPUPOBI M 00CCTICUCHUH
CYIIIECTBOBAaHMS 4eJIOBeUecKOoro oodmiectBa. CoriacHO Ha3BaHHBIM IOJIOKEHUSIM
OTIpE/ICICHBl OCHOBHBIC (DYHKIIMH MPOTPAMMBI TI0 OMOJIOTHH H €€ CTPYKTYpa.

[Iporpamma 1o Owuosioruu Aa€T MpEACTaBICHUE O Ieisax, 00 oOmiei
CTpaTeTuu OOYYeHHUs, BOCIHTAHHWS W Pa3BUTHSA OOYYAIOIIMXCS CPEICTBAMH
yueOHoro mipeamera «buonorus», omnpeaenseT o00s3aTeNbHOE MPEIMETHOE
COJIep)KaHHMe, €ro CTPYKTypy, pacmpeiciieHHe 10 pa3jeiaM Hu  TeMaw,
PEKOMEHAYEMYIO MOCIIeI0BATEIbHOCTh M3YUCHHS YUEeOHOTro MaTepuania ¢ yuéToM
MEXIIPEMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTHKH 00pPa30BaTEIbHOTO
mpoiiecca, BO3pacTHBIX 0COOCHHOCTEN oOyuaromuxcs. B mporpamme mo Ouonoruu
TaK)K€  yYUTBIBAIOTCS  TpeOOBaHMS K  IUIAHUPYEMBIM  JIMYHOCTHBIM,
METalpeAMETHBIM M TPEAMETHBIM pe3yJbTaTaM o0O0y4deHuss B (opMuUpOBaHUHU
OCHOBHBIX BHUJOB Y4YEOHO-ITO3HABATEILHON JACSITEIBHOCTH/YICOHBIX TEHCTBHMA
o0yyarommxcsi MO0 OCBOCHUIO COJIEpkKaHUsS OHOJOTHMYEeCKOro oOpa3zoBanus. B
nporpamme 1o Ouonoruu (10-11 kmaccel, 0a30BbId YPOBEHb) peaiu30BaH
MPUHITUI TPEEMCTBEHHOCTH B H3yYeHWM OWOJOrWH, Omaromaps 4emMy B HEH
MIPOCMATPUBACTCS HANPABICHHOCTh HAa Pa3BUTHE 3HAHWW, CBSI3aHHBIX C
dhopmMupoBaHUEM €CTECTBEHHO-HAYYHOTO MHUPOBO33pPEHUS, IIEHHOCTHBIX
OpUEHTAITUH JIMYHOCTH, PKOJOTHUECKOTO MBIIUICHHS, MPEICTABICHUN O 3JI0POBOM
oOpasze KU3HM U OEpeKHBIM OTHOIICHHEM K OKPY KaIOIIeH NpPHPOJIHON cpee.
[TosToMy Hapsy ¢ U3ydyeHHEM OOIICOMOJIOTHYECKUX TEOPHH, a TakKe 3HAHWUU O
CTPOCHHUH JKHMBBIX CHCTEM Pa3HOTO paHra W CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOTrpaMMe IO OMOJIOTHH YJEJICHO BHUMAHHE HCIIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUHN B MMOBCEIHEBHOM KU3HU ISl PEIICHUS TPUKIAAHBIX 3a/1a4, B
TOM 4YHCJIe: TMPO(UIAKTUKU HACJICJACTBEHHBIX 3a00JC€BAaHUN YEIOBEKA, METUKO-
TCHETUYCCKOTO KOHCYJIbTHPOBAHUS, 000CHOBaHUS 9KOJOTHYCCKHU
11e71Ieco00pa3HOTrO TOBEJICHUSI B OKpYKalollled MNpUpPOAHON cpene, aHaiuza
BIIUSHUS XO3SUCTBEHHOW JESITCIIBHOCTH YEJIOBEKA Ha COCTOSHHE IMPUPOIHBIX M
MCKYCCTBEHHBIX DKOCUCTEM. Y CHIICHHE BHUMAHUS K IPUKJIATHON HAIPaBJICHHOCTH
ydueOHoro npeaMera «bHoOJIOTHSY MPOJAUKTOBAHO HEOOXOIUMOCTBbIO 00ECIICUCHUS
YCJIOBUH JJI PEIICHUs OJHOM M3 aKTyalbHBIX 3a/1a4 IIKOJLHOTO OHMOJIOTHYECKOTO
oOpa3oBaHus, KOTOpas IpeAmnoyiaraeT (GOpMHpOBaHUE Y  OOYYaIOIIUXCS
CITIOCOOHOCTH aJanTUPOBAThCI K M3MCHEHHUSM JMHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MHDA.

[IporpamMma 1o OMOJIOTHH SBIISIETCS OPUESHTUPOM JIJISI COCTABJICHUS PaboUnx
mporpaMM,  aBTOPbl  KOTOPBIX ~ MOTYT  TPEIJIOKHATH  CBOM  BapuaHT



MOCJICTIOBATEILHOCTH U3YUYECHHS M CTPYKTYPhI YUeOHOT0 MaTepHuaia, CBO¢ BUACHHUE
nyTel (popmupoBanus y oOydarommxcs 10—11 kmaccoB mpeaMETHBIX 3HAHUH,
YMEHHUM U CIOCOOOB y4eOHOUM AESATEIBbHOCTH, a TAKXKE METOJIMYECKUX PEIICHUN
3a/1a4 BOCTIUTaHUS U PA3BUTHUA CpeJICTBaMU yueOHOro npeameta «buonorus.

1.1.00mas xapaKkTepuCcTHKA y4eOHOro npeamera

buonoruss Ha ypoBHe cpemHero o0miero oOpa3oBaHMsI 3aHUMAET BAKHOE
Mecto. OH obOecnieunBaeT (GOpMHUpPOBAHWE y OOYYAIOMIUXCS MPEICTABICHUNA O
HAyYHOW KapTHUHE MHpPA, pACIIUPSET W 0000IIaeT 3HAHUS O KUBOUM mpupoje, eé
OTJIMYUTENIbHBIX TMPU3HAKAX — YPOBHEBOW OpraHU3allMd U SBOJIIOIUHU, CO3AET
YCIOBUS  JJiA: TIO3HAHUS 3aKOHOB  JKMBOM  MpUpOAbl, (POpMHUPOBaHUS
(yHKUIHMOHAIBHOM TI'PaMOTHOCTH, HABBIKOB 30pOBOTO M 0e€30macHoro ooOpasa
KU3HU, SKOJIOTMYECKOT'0 MBIIIUICHUS, [IEHHOCTHOTO OTHOIIECHUSI K KMBOUM MPUPOJEC
U YEJIOBEKY.

Bonbioe 3HaueHne OMOIOTHS UMEET TaKXKe sl PEIICHHs] BOCITUTATEIbHBIX
U Ppa3BUBAIOUIMX 3a7ad cpeAaHero oOmero o0pa3oBaHUs, COLMATU3AIIH
oOyuaromuxcs. M3ydyenue 6monoruu obecredynBaeT yciaoBus sl GOPMUPOBAHMUS
WHTEJUICKTYaJbHBIX, KOMMYHHUKAIIMOHHBIX W HMH(POPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYpbI, CIIOCOOCTBYET HMHTETPAIMM OWOJIOTHYECKUX 3HAHUU C
MPEICTABICHUSIMHU U3 JIPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKU, XUMHUH
u reorpaduu. Ha3zBaHHbIE TOJOXKEHHSI O TPEIHA3HAYCHUH YYEOHOTO MpeaMeTa
«buonorus» CcOCTaBWIM OCHOBY [IJIsi ONpPEACIICHHUS TMOAXOJ0B K OTOOpY H
CTPYKTYPUPOBAHHMIO €ro COAEp)KaHWsA, MPEACTaBICHHOr0O B Iporpamme 1o
OHOJIOTUH.

Ot60p coaepxkaHusi yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE
OCYHIECTBJIEH C MO3ULMNA KYyJIbTYpOCOOOPA3HOIO MOJXO0Jd, B COOTBETCTBUU C
KOTOPBIM O0OyYaroIuecs JOJDKHBI OCBOUTH 3HAHUS M YMEHHS, 3HAYUMBbIC IS
dbopmupoBaHus oOOUIEH KYJIbTYpbI, OMNPEIEISAIONME aJeKBaTHOE IIOBEJACHHE
YeJioBeKa B OKpYXalolled MPUPOJAHOU cpelie, BOCTPeOOBaHHbBIE B MOBCEAHEBHOM
KU3HU W MPAKTUUICCKOU JesTebHOCTH. Oco00oe MecTo B 3TOM CHUCTEME 3HAHMM
3aHUMAIOT DJIEMEHTHI COJIEP KaHMsl, KOTOPhIE CIy>KaT OCHOBOM yisi (hOPMHUPOBAHUS
MPEJICTABJICHU O COBPEMEHHOW €CTECTBEHHO-HAyYHOW KAapTUHE MHpA U
[IEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CIHOCOOCTBYIONIMX  T'yYMaHH3AIUU
OMOIOrMuecKoro 00pa3oBaHMsL.

CrpyKkTyprpoBaHue coAep)KaHHud ydyeOHOro marepuaia B IporpamMme I0
OMOJIOTMH OCYIIECTBIEHO C YYETOM NPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTIIMYUTENIbHBIX OCOOCHHOCTSX JKUBOW MPUPOJbI, O €€ YPOBHEBOM OpraHu3aluu u
ABOJIIOIMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHoro npeamera «bruonorus»
BBIJICJICHBI CIIEYIOIINE coAepKaTeabHble TUHUU: «buonorus kak Hayka. MeTo bl
HAy4yHOTO Mo3HaHus», «KieTka kak Ouojoruyeckas cucreMa», «Opranusm Kak
ouonornyeckas cucrema», «CucteMa U MHOrooOpasue OpraHH4YEeCKOrO MHpPay,
«IBOJIOLMS KUBOU MPUPOBD», « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.



1.2. esab u 3a1a4u y4eOHOr0 npeamera

[lens m3ydenus ydeOHoro mnpenmera «buosorus» Ha 0a30BOM YpOBHE —
OBJaJicHUE  OOy4YalOIUMHCS  3HAHUSIMHU O  CTPYKTYPHO-(YHKIIMOHATBHOM
OpraHu3allid >KUBBIX CHUCTEM pa3HOTO paHra M NPUOOPETEeHHE YMEHH
UCIIOJIb30BaTh 3TH 3HAHUSA JJIs TPAMOTHBIX JIEUCTBUM B OTHOLIEHUU OOBEKTOB
KUBOM MPUPOJIBI U PEIICHUS PA3TUYHBIX )KU3HEHHBIX MPOOJIEM.

JlocTiwkeHue 1enu u3ydeHus: yueoHoro npenmera «buosnorus» Ha 6a30BoM
YPOBHE 00E€CTICUMBAETCS PEIICHUEM CIEAYIOIINX 3a]1a4:

OCBOCHHE OOYYArONIMMUCS CHUCTEMBl 3HAHUH O OMOJOTUYECKHUX TEOPHSIX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBWIaX, CIyKallluX OCHOBOU
st GOpMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAyYHOM KapTUHE MHpa, O
METOJIaX HAy4YHOTO MO3HAHUS, CTPOCHUH, MHOTOOOPa3ul U OCOOEHHOCTSX YKUBBIX
CHUCTEM Pa3HOr0 YPOBHsI OpraHU3AIluH, BBIAAIOIIUXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICIOBAHUIX B OMOJIOTHH,

dbopmMupoBaHUe y OOYy4YarOIIUXCSl TMO3HABATENbHBIX, MHTEJUICKTYaJbHbIX H
TBOPYECKUX CIOCOOHOCTEW B MPOIECCE aHalIM3a JaHHBIX O MYTAX PA3BUTHUS B
OMOJIOTMM HAYYHBIX B3IJISIIOB, UAEH M MOAXOJOB K W3YUYEHHUIO YKUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy oOOywaromuxcsi oOmmeld KyJabTypbl, (QYHKIIMOHAIBHON
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHSATH U OIEHUBATH SBJICHUS OKPY>KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHMM 3HAHWI M OIbITA, MOJIYYEHHBIX MPU
M3y4YEeHUU OHOJIOTHH;

dbopmupoBaHue y OOYy4YaOUIUMXCS YMEHUW WUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATEIbHOCTH 4YEJIOBEKa, Pa3BUTHUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpOoOHOTEXHOJIOTUH;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJIOBEKOM >KHBOM
IPUPO/IBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOJIFOACHUS STUUECKUX
HOPM TP MPOBEICHNN OMOJIOTUYECKUX UCCIIeI0BAHMUI;
OCO3HAaHHE IIEHHOCTHU OMOJIOTMUECKUX 3HAHUH /1JIs1 TOBBIIICHUS YPOBHS
AKOJIOTHYECKOM KYJIbTYpHI, U1 POPMUPOBAHUS HAYUHOTO MUPOBO33PEHUS;

npUMEHEHUE MPUOOPETEHHBIX 3HAHUW U YMEHHM B TOBCEIHEBHOW >KU3HU
JUIS. OUECHKHU TOCIICICTBUN CBOEU JEATEIBHOCTH MO OTHOLICHUIO K OKPYXKaroLIeu
cpene, COOCTBEHHOMY 370pOBbIO, OOOCHOBaHME W  COOJIOJIEHHE  Mep
npodrtakTUKY 3a001€BaHUH.

1.3. MecTto y4eOHOro npeamMera B y4eOHOM IJIaHe

B cucreme cpennero oOmero oOpa3zoBanus «buonorus», uzydyaemas Ha
0a30BOM YpOBHE, SIBJISECTCS OOS3aTEbHBIM YYEOHBIM MPEIMETOM, BXOJSAIIUM B
COCTaB MpeaMeTHON 001acTH « ECTeCTBEHHO-HAayYHBIE PEAMETHD.

OO6miee YMCIO YacoB, PEKOMEHJOBAHHBIX ISl W3Y4YeHHsS OuoOJIoTUHU — 68
gacoB: B 10 kmacce — 34 yaca (1 gac B Hegeno), B 11 knacce — 34 gaca (1 yac B
HEJIEIII0).



2. IlnanupyeMble pe3y/abTaThl H3y4YeHHs Y4eOHOI0 MpPeAMeTa HA YPOBHE CPeHEro 001uero
oOpa3oBaHus

2.1. JInuHOCTHBIE Pe3yJabTAThI

B cTpykType JMYHOCTHBIX PE3yJbTAaTOB OCBOEHUs mpeamera «buonorus»
BBIJICJICHBI CIEIYIOIIME COCTABISIONINE: OCO3HAHUE OOYyYalOIMMUCS POCCUICKON
rpaXJaHCKON MJIEHTUYHOCTH — FOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOONpPEACIICHUIO, HaJluyue MOTHBAIlMM K OOydYeHHIO OHOJIOTHH,
I[eJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUN JIMYHOCTH HAa OCHOBE
KJIFOYEBBIX IIEHHOCTEH WU MCTOPUYECKUX TPAJUIMN pPa3BUTUS OHUOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCSl PYKOBOJICTBOBATHCS B CBOEH
NEATEIBHOCTU 1IEHHOCTHO-CMBICJIOBBIMUA YCTAHOBKAMHU, TMPUCYIIUMUA CHCTEME
OMOJIOTMYECKOTO0  00pa30oBaHMs, HAJIWYHWE HKOJOTMUYECKOTO IPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1LIEJIU U CTPOUTH KU3HEHHBIC TUTAHBI.

JInuHOCTHBIE PE3yJbTaThl OCBOCHMS MpeameTa «buonorus» gocTuraroTcs B
EANHCTBE YYEOHOW ¥ BOCMUTATEIBHOW JCSATEIHPHOCTH B COOTBETCTBUU C
TPAJULIUOHHBIMU POCCUMUCKUMU COLUOKYJIBTYPHBIMU, HICTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJICHUSI U CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpAa3BUTHUSA, PpA3BUTUA BHYTPECHHEH TMO3ULIHMM JIMYHOCTH, MATPUOTU3MA,
YBAXXEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIIOBEKY TPyJa U CTApIIEMy MOKOJECHUIO,
B3aMMHOT'O0 YBa)KEHUS, OCEPEKHOr0 OTHOIIEHUS K KYJIbTYPHOMY HACJIEAUI0 U
TpaJUIMsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickoit ®Denepaiuu, npupojae u
OKpYyXarulen cpene.

JIngHOCTHBIE pE3yiabTaThl OCBOSHMs ydeOHoro mpeamera «buomorus»
JOJDKHBI OTpa)kaTh TOTOBHOCTH M CIIOCOOHOCTH 00YUaIOIIMXCSI PYKOBOJACTBOBATHCS
chopMHUpPOBAaHHONW BHYTPEHHEH TMO3UIIMECH JUYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpHEHTAIlMi, TIO3UTUBHBIX BHYTPEHHHX  YyOEXKJICHHH, COOTBETCTBYIOIINX
TPAJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOINeCTBa, PACHIUPEHHUE >KHU3HEHHOTO
ONBITA U OMbBITA JEIATEIBHOCTH B MPOLECCE Pealu3alid OCHOBHBIX HANPAaBICHUUN
BOCHUTATEIIbHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) zpasxcoanckozo eocnumanus:

c(hOPMHUPOBAHHOCTh TPAKIAHCKON MO3ULIMKM O00YYaroIIerocsi Kak aKTHUBHOTO
1 OTBETCTBEHHOI'O YJI€HA POCCUICKOrO OOIIECTBA;

OCO3HAHME CBOUX KOHCTUTYIIMOHHBIX TIpaB M O0O0S3aHHOCTEH, YBaXKCHHUE
3aKOHA M MIPaBOMOPSIAKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOM JEATEIBHOCTU NIPU CO3AaHUU
y4EOHBIX MPOCEKTOB, PEIIEHUH YYEOHBIX M IMO3HABATEJIbHBIX 3aJ1ay, BHITTOJTHECHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENEIATh COOCTBEHHYIO TMO3MIIMIO 110 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHITH €€;

YMEHHUE YUYHUTHIBaTh B CBOMUX JEUCTBUSX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICUCTBUS JIIOJIEH C Pa3HBIMU YOSXKACHUSMHU, KyJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0KEHUEM;



TOTOBHOCTh K COTPYJHMYECTBY B IPOLIECCE COBMECTHOTO BBINOJHEHUS
y4eOHBIX, TIO3HABATENIbHBIX H HCCIENOBATENbCKUX 3334, YBAKUTEIHHOTO
OTHOIIIEHUSI K MHEHHMIO ONIMOHEHTOB IMpPH OOCYXIECHWU CIOPHBIX BOIPOCOB
OMOJOTMYECKOT0 COACPKAHUS;

TOTOBHOCTH K TYMaHUTapHON M BOJIOHTEPCKOW JESATEIBHOCTH;

2) nampuomuueckozo 60CRUMAHUA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPaXKTaHCKOHU UJICHTUYHOCTH,
NaTpUOTH3Ma, YBAXKEHUS K CBOEMY HapOJy, YyBCTBAa OTBETCTBEHHOCTH NEPEN
Ponunou, ropmoctu 3a cBOM Kpau, CBOW PonnHy, CBOM S3BIK U KYJIBTYDY,
IIPOIIOE U HACTOSLIEE MHOIOHAIMOHAILHOIO Hapoaa Pocenu;

LICHHOCTHOE OTHOLICHUE K MPUPOAHOMY HACIEAUIO M IaMATHUKAM
MPUPOABI, NOCTHKEHUsIM Poccum B Hayke, MCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX,
TpyAe,

CIIOCOOHOCTH OIIEHMBATh BKJIAJ, POCCUHUCKUX YUYEHBIX B CTAaHOBJICHHE U
pa3BuTHE OWOJOTUM, TOHUMAHUS 3HAYCHHS OHOJIOTUM B TIO3HAHUM 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOT0 OOIIIECTBRA;

ujeiHas yoexkaEHHOCTh, TOTOBHOCTh K CIyKeHHIO W 3amure OTeuecTsa,
OTBETCTBEHHOCTh 32 €r0 Cyb0Y;

3) OyX06HO-HPABCMEEHHO20 60CRUMAHUA:

OCO3HaHHE TYXOBHBIX LIECHHOCTEN POCCUIICKOT0 HAPOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUS, STUYECKOTO MTOBEIACHUS;

CHOCOOHOCTh OIICHMBATh CUTYallMI0O U MPUHUMATh OCO3HAHHBIE pPELICHUS,
OPHUEHTUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOLIEHHWE K CBOMM pPOJMTEISIM, CO3JAAHUI0 CEMbH Ha
OCHOBE OCO3HAHHOTO MPUHATHS LEHHOCTEW CEMEWHOM XW3HU B COOTBETCTBHM C
TpaguuusaMu HapooB Poccuu;

4) acmemuueckKkozo eocnumarnusn.

9CTCTUYCCKOC OTHOIICHUC K MHDPY, BKIIIOYasd 3CTCTHKY 6BITa, HAay4YHOI'O "
TCXHHUYCCKOT'O TBOPUYCCTBA, CIIOPTA, TPYyA4, 06H1€CTBCHHLIX 0THOIIICHHI>1;

ITIOHMMAaHHNC 5MOIITMOHAJIBHOI'O BOSI[CﬁCTBHﬁI YKMBOU IIpUPOJAbI U ee OCHHOCTH,

I'OTOBHOCTb K CAMOBBIPAKCHHIO B PA3HBIX BHIAAX HCKYCCTBA, CTPCMJICHUC
IIPOABJIATH KAYCCTBA TBOp‘{eCKOﬁ JIMYHOCTH,

5) ¢pusuueckozo eocnumanus, popmuposanusn Kyabmypot 300p06bs u
IMOUUOHAILHO20 ONAZONOYYUA:

NOHMMAaHWE W peanu3alus 3J0pOBOTO W 0e30macHoro obpasa KU3HU
(3m0poBOE€  TUTaHWE, COOJIIOJICHHE TUTMEHUYECKUX TMpaBUI W HOPM,
cOamaHCHpPOBAaHHBIA PEXUM 3aHATHA W OTABIXa, pEryispHas Qusndeckas
aKTUBHOCTH), OEpEeKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUIECKOMY 37I0POBBIO;



NOHMMAaHUE LEHHOCTH NPaBWJI HHAWBUAYAJIbHOTO M KOJUIEKTUBHOIO
0€30MacHOro MOBEJCHUS B CUTYAIUIX, YTPOKAIOIINX 30OPOBBIO U KU3HH JIIOJICH;

OCO3HAHHWE MOCJIECICTBUA M HEMPUATHS BPEAHBIX MPUBBIUEK (YIOTpeOIeHus
AJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) mpyooeozo eocnumanus:

TOTOBHOCTH K TPYIY, OCO3HaHHE IIEHHOCTH MacTepPCTBa, TPY10It00ue;

TOTOBHOCTh K AQKTUBHOH JEATEIBHOCTH TEXHOJIOTMYECKOW M COIMAIbHOMN
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHAT TAKYIO JI€ATEITbHOCTD;

MHTEPEC K Pa3iudHbIM chepaM MpopecCuOHAIBHON JESTEIHbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud ©  Pean30BBIBATH
COOCTBEHHBIC KU3HECHHBIE TUIAHBI;

TOTOBHOCTh M CHOCOOHOCTH K OOpa3oBaHWI0O M CaMOOOpA30BaHHMIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3IK0J102UHEeCKO20 60CNUMAHUS:

SKOJIOTMYECKU LIe1eco00pa3Hoe OTHOILIEHHWE K NPHUPOAE KaK HCTOYHHUKY
KU3HU Ha 3eMJI€, OCHOBE €€ CyIlIECTBOBAHMS;

MOBBIIIICHUE YPOBHSI AKOJOTHMYECKON KYJIbTYphl: MPUOOpPETEHHE OIbITa
IUIAHUPOBAHUSA TMOCTYNKOB M OLEHKM MX BO3MOXHBIX MOCJIEICTBUI IS
OKpY>KaroLIEN CPEbI;

OCO3HAaHHUE TJI0OOATBHOTO XapakTepa IKOJIOTHYECKUX MpoOJieM M MyTel HX
pELICHUS;

CIIOCOOHOCTh HCIIOJIB30BaTh MPUOOpETaeMble TMPU HMIYYCHUH OHOJOTUU
3HaHWST W yMEHHUS TP PEIMICHUH TMPOOJIeM, CBSI3aHHBIX C PaIMOHAIBHBIM
MPUPOJIONIONB30BaHUEM  (COONIOACHUE  TIPaBWJI  TIOBEACHHWS B MPHUPOJIE,
HAMNpaBJICHHBIX HA COXPAaHECHHE DPABHOBECHS B JKOCHCTEMAX, OXpaHy BHUIOB,
AKOCUCTEM, Orochepsl);

AKTUBHOE HENPUATUE JIEMCTBUM, IPUHOCALIUX BpPEHN  OKPYKaAKOLIEU
MIPUPOJIHON Cpejlie, YMEHHE IPOTHO3UPOBATh HEOJAroNpUsITHBIE IKOJIOTUYECKUE
MOCJIEJACTBUS MPEANPUHUMAEMBIX JEUCTBUIA U NIPEAOTBPAILIATh UX;

HaJu4Yue  Pa3BUTOTO  3KOJOTMYECKOTO  MBIIUIEHUSA, AKOJOTHYECKON
KyJbTYpbl, ONBITA JAESITEIBHOCTH HKOJOTHMYECKON HAIPABICHHOCTH, YMEHHS
PYKOBOJACTBOBATbCSI UMU B II03HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAJIbHOU
[IPAKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUYECKOU AESITEIBHOCTH SKOJIOTUUECKOU
HAaIPABJICHHOCTH;

8) HeHHOCTH HAYYHOr0 TO3HAHUSA:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHON MPAaKTUKU, OCHOBAHHOI'O Ha JUAJore
KYJIBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEpPIIICHCTBOBAHUE SI3BIKOBOM W YMTATEIBCKOW KYJbTYpPhl KaK CpelICTBa
B3aUMOJICHCTBUS MEXY JIFOJAbMU U MTO3HAHUS MUPA;



NOHUMaHUe crhenupuKky OWOJOTHM KaK HAayKH, OCO3HaHUsA €€ poJu B
(GOpMHpPOBAaHUN PANMOHATHLHOTO HAYYHOTO MBINIICHUS, CO3JaHUW IIEIOCTHOTO
MpeacTaBiIeHusT 00 OKpYXaloleM MHpPE KaK O €IMHCTBE MPHUPOIBI, YEJIOBEKa H
oOmmecTBa, B TO3HAHWHM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIMICHUH TpoOsIeM
COXpaHEHUS IPUPOTHOTO PABHOBECHSI;

yOSXKIEHHOCTh B 3HAYUMOCTH OWMOJIOTHU JJII COBPEMEHHOM IMBUIIM3AIINN:
oOecrieuyeHrss HOBOTO YPOBHS Pa3BUTHS MEAWIIMHBI, CO3/IaHHE TEPCIICKTUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX  peIIaTh PECYpPCHbIE  MPOOJEMBbI  Pa3BUTHSA
YeJIOBEUECTBA, MOMCKA MyTeH BBIX0JIa U3 IIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
oOecrieueHusi Mepexojla K  yCTOWYMBOMY  Pa3BUTHUIO,  PAIMOHAIBLHOMY
MCIIOJIb30BAHUIO TPUPOJHBIX PECYpcoB U (POPMUPOBAHUIO HOBBIX CTAaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OWOJOTHYECKUX B3HAHUM B IEJIX
MOBBIIMICHUST OOIIEH KyJbTYpPhl, €CTECTBEHHO-HAyYHOW T'PAaMOTHOCTH, Kak
COCTaBHOM 4acTu (yHKIIMOHAJIBHOW TPaAaMOTHOCTH OOydaromuxcs, GopMupyemMoit
MIPY U3yYCHUH OMOJIOTHH,

MOHMMAaHHUE CYITHOCTH METOJOB MO3HAHMUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCITOJIb30BaTh IIOJydYaeMble B3HAHWS JUIsl aHajdu3a W
OOBSICHEHUS SIBIICHUI OKPYXAIOIIEro MUpa U MPOUCXOSIIUX B HEM HM3MEHEHH,
yMEHHUE JIeJaTh OOOCHOBAaHHBIC 3aKIIOUCHHS Ha OCHOBE HAYYHBIX (AKTOB M
UMEIOIIUXCS JAHHBIX C 1IeJIbIO MOJYUYEHHUs TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HMCIOJB30BaTh OMOJIOTMYECKUE 3HAHUS ISt
pelIeHus mpooJieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

OCO3HAaHHWE IIEHHOCTH HAyYHON NESITEebHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOCKTHYIO M MCCIIEIOBATENBCKYIO JESTETbHOCTh MHIUBUIYAIHHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO W
caM000pa30BaHNI0, K AKTUBHOMY IIOJTYYEHHIO HOBBIX 3HAHUW MO OWOJIOTHU B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMH.

2.2.MeTanpeaMeTHbIe pe3yJibTAThI

MeranpenMeTHble pe3yJbTaThl OCBOCHHS ydeOHOro npenmera «buonorus»
BKJIIOYAIOT: 3HAuYUMble JUJI1 (OPMUPOBAHUS MHMPOBO33PEHUSI O0ydaroIIuXcs
MEXIUCIUIUIMHAPHBIE (MEXKIIpEAMETHbIC) OOLIEHAYYHbIE MOHSITHS, OTPaKaroIIHe
[EJOCTHOCTh HAYYHOM KapTUHBI MHUpA U CcHenuduKy METOAOB IO3HAHMS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, 3HEPIUs, SIBJIICHUE, IPOIECC,
CUCTEMa, Hay4yHbIH (DaKT, MPUHIIMI, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
UCCJIEI0BAaHUE,

HAOJIIOICHUE, W3MEPEHHE, OHKCIIEPUMEHT M JIPYTuX), YHHUBEPCAIbHbIE
yuyeOHble JeiCTBUS (TMO3HABAaTEIbHbIE, KOMMYHHKATHBHBIC, DETYJSATUBHBIC),
obecnieunBaronire GopmMupoBaHrve PyHKIMOHAILHOW IPAMOTHOCTH U COIMATBHOMN
KOMIIETEHIIMM ~ OOy4YaroIMXCcsd, CHOCOOHOCTh OOyYarolmIMXcsi — HUCIOJIb30BaTh
OCBOCHHbBIE MEKIUCIUIIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUSL U YHUBEPCAJIbHBIE
y4eOHBIC IEUCTBHUS B MO3HABATEILHON U COLIMAILHOM MPAKTHUKE.



IHo3HaBaTebHbIC YHUBEPCAJIbHbIE YYeOHbIE HeilCTBHS

ba3oevie nocuueckue oeiicmeus:

CaMOCTOSITeNIbHO  (OpMyJNIUpPOBaTh W aKTyalu3upoBaTh  IpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOIb30BaTh TP OCBOCHUW 3HAHUW MPUEMBI JIOTUYECKOTO MBIIUICHUS
(ananuza, cuHTE3a, CpaBHEHUSI, KiIacCcU(pUKaIMKU, 0000IEHNSs ), PACKPBIBATH CMbICI
OMOJIOTMYECKUX TOHSATUN (BBIACISATh UX XapaKTepHbIE MPU3HAKH, YCTAaHABIUBATH
CBSI3U C IPYTUMH TOHATHUSIMH ),

ONPENCNATh IIEIM JEITEIBbHOCTH, 3ajlaBas IapaMeTpbl M KPUTEPUU HUX
JTOCTHKEHUS, COOTHOCUTD PE3YJIbTaThl ICSATEILHOCTH C TTIOCTAaBJICHHBIMH IIEIJISIMHU;

WCIIOJIb30BaTh OMOJIOTHYECKHUE TTOHATHS ISl 00bsICHEHUs (DAKTOB U SIBIICHUIMA
YKABOU IPUPOJBI,

CTPOUTH JIOTMYECKHUE paCCyk ACHUSA (MHIYKTUBHBIC, JEAyKTUBHBIE, IO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH U MPOTHUBOPEYHUS B PACCMATPUBAEMBIX
SABJICHUSX, (POPMYJIMPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSITh CXEMHO-MOJIEIbHBIC cpeAacTBa IS MpeACTaBICHUS
CYIIECTBEHHBIX CBSI3€Ml U OTHOIICHUM B M3ydaeMbIX OHMOJOTUYECKUX OOBEKTax, a
TaKke  TMPOTUBOPEYUH  pPa3HOTO  pOJAa,  BBISIBJIEHHBIX B Pa3UYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabarpiBaTh IUIAH PELICHUs] MPOOJEMBI ¢ YIETOM aHaIM3a UMEIOITUXCS
MaTepUaJbHBIX U HEMaTEepHUATIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B  JICITCIBHOCTh, OIICHUBATh COOTBETCTBHUE
pe3yJIbTATOB LEJISIM, OLICHUBATh PUCKH MOCIEICTBUN JI€ITEIbHOCTH;

KOOPJAMHUPOBAaTh M  BBINOJHATH pabOTy B  YCIOBHUSX PEAIBHOrO,
BUPTYAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS,

Pa3BUBATH KPEATUBHOE MBIILJICHUE MPU PEUICHUU KU3HEHHBIX TPOOJIEM.

ba3oevie uccneoosamenvckue oeiicmeus:

BJIAJICTH HaBBIKAMH y4eOHO-HUCCIIeI0BATEIbCKOM u MPOCKTHOM
NeSATeIbHOCTU, HABBIKAMH pa3pelieHus MpoosieM, CoCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSATEIILHOMY IOMCKY METOIOB PEIICHUS MTPAKTUICCKUX 3a]1ad, IPUMCHCHHUIO
Pa3IMYHBIX METOJOB MO3HAHMS;

WCIIOJIb30BaTh PA3JIMYHbIC BHUABI JCATEIBHOCTH I10 TOJYYEHHIO HOBOTO
3HaHUS, €r0 HHTEPNpETauH, MPeoOpa30BaHUI0 M TPUMEHCHHIO B YYCOHBIX
CUTyaIUsX, B TOM YHUCJIE TIPH CO3JaHUN YICOHBIX U COIMAIbHBIX MPOCKTOB,;

dbopMuUpOBaTh HAYYHBIN THIT MBIIIJICHHS, BJIAJACTh HAYYHOH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MMOHSATUSIMHU U METOJIAMU;

CTaBUTb W (POPMYJIUPOBATH COOCTBEHHBIE 3aJayd B 00pa30oBaTeNbHOM
JEATENHHOCTH Y KU3HCHHBIX CUTYAITUSX;

BBISIBIISITh TIPUUYMHHO-CIICACTBEHHBIC CBS3M M aKTyaJIM3WpoOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ pEeIIeHUs, HaXOAUTh apTyMEHTHI IJIs JIOKa3aTelIbhCTBA
CBOMX YTBEP)KJICHHM, 3a/1aBaTh MapaMeTPhbl K KPUTEPUHU PEIICHHSI;

aHAJIM3UPOBATh IIOJYYCHHBIE B XOJI€ pEIICHUS 3aJlaud Pe3yJIbTaThl,
KPUTUYECKHU OIICHUBATH MX JOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;



JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OTICHUBATH TPHUOOPETEHHBIN OTIBIT;

OCYIIECTBJISThH IICJICHANPABICHHBIN MONCK TEPEHOCa CPEJCTB M CIIOCOO0B
JEHCTBUS B TPOPECCUOHABHYIO CPEAY;

YMETh TMEPEHOCUTHh 3HAHWS B TO3HABATEIHHYIO M MPAKTUYCCKYIO O0IacTH
KU3HEICATCTLHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTCH;

BBIJIBUTATh HOBBIC WJICH, MpEIaraTb OPUTHHAIBHBIC MOAXOAbI U PEIICHUS,
CTaBUTb MTPOOJIEMBI U 33/1a4H, JIOITYyCKAIOIINE aJTbTEPHATUBHBIC PEIICHUS.

Paboma c unghopmauei:

OpUEHTHUPOBAThCS B PA3IMYHBIX HUCTOYHHUKAX HHPopManuu (TEKCTe
y4eOHOr0 1MocoOus, HayYHO-MIOMYJIIPHOM JIuTepaType, OMOJIOTUYECKHUX CIOBApSX U
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3axX NaHHbIX, B VHTepHeTe), aHaIM3UpOBAThH
HH()OPMAITUIO PA3TMYHBIX BUJOB U (OPM MIPEACTABICHUS, KPUTUIECKU OLICHUBATh
e€ I0OCTOBEPHOCTh U HEPOTUBOPEUHUBOCTH;

(bopMyIHpPOBATH 3aMPOCH U MMPUMEHSATH PA3INYHBIE METOJIBI TIPH TIOUCKE U
otbope Ouosorudeckoi MHMOpMalUK, HEOOXOIUMOM JJIsi BHIMOJHEHUS! YU€OHbBIX
3ajad;

IpUOOPETaTh OMBIT HMCIOJIB30BAaHUSA HH(POPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATh KYJIbTYPYy aKTHBHOTO HCITOJIB30BAHUS PA3IMIHBIX
TIOMCKOBBIX CHCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTHUMaIbHYIO  (QOpMy  MpelCTaBICHUS
Oounosiornyeckor nHGopmaruu (CXemsbl, rpaduKy, TUarpaMMbl, TaOJIHIIbI, PUCYHKH
" JpyToe);

UCIIOJIb30BaTh HAYYHBIM S3BIK B KadeCcTBE CpeACTBAa Mpu paboTe ¢
Ononornyeckor WHPOpPMANUCH: TPUMEHATh XUMHUYECKHE, (U3UYECKUE W
MaTEeMaTUYeCKUe 3HAKW W CUMBOJBI, (HOPMYJIbI, a0OpeBHATYpy, HOMEHKIATYDY,
UCIONB30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMHM  pAacloO3HAaBaHWS W 3alIUTBl  WH(POPMAIIHH,
MH(}OpPMATMOHHOW 0€30MaCHOCTH JIMYHOCTH.

KommynukamugHnuie yHugepcaibHble yueoHwvle 0elucmeus

Oo0menue:

OCYIIECTBIATh KOMMYHHKAIlUM BO BceX cdepax KU3HH, aKTHBHO
y4acTBOBAaTh B JUAJOTe WM JTUCKYCCHU II0 CYIIECTBY OOCYXIaeMOW TeMBbl
(ymeHue 3a/1aBaTh BOIPOCHI, BHICKA3bIBaTh CYKJICHUS OTHOCUTEJIHLHO BBITTOJHEHUS
npeajiaraeMou 3ajauu,

YUYUTBHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIUNA JPYTUX YYACTHUKOB
auanora Wi JUCKYCCUR);

pacro3HaBaTh HeBepOalibHbIE CpPEJACTBA OOIICHUS, MOHUMATh 3HAYCHUE
COITMATILHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CHUTYaIlUH,
YMETh CMSATYATh KOH(DJIUKTHI U BECTH MEPETOBOPHI;

BJIQJIETh PA3JUYHBIMU CIIOCOOAMH OOIICHUS U B3aUMOJCHCTBUSI, TIOHUMATh
HaMEpPEHUsI JIPYTUX JIFOJACH, MPOSBIISTh YBAKHUTEIHBHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOU (popme GOpMyIUPOBATH CBOM BO3PAKEHUS;



pa3BépHYTO H JIOTMYHO H3JjiaraTb CBOIO TOYKY 3PCHHA C HCIIOJIB30BAHHCM
SA3BIKOBBIX CPCACTB.

Coemecmnasn deamenpHoCmb:

MOHUMATh M UCIIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHAUBUIYATbHON
paboTHI MPU PEIICHUH OMOJIOrHYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MIPUMEHEHUS TPYIINOBBIX (HOPM B3aUMOJICHCTBUS TIPU PEIICHUU yUeOHOM 3a1a4H;

BBHIOMpaTh TEMAaTUKy U METOJbl COBMECTHBIX JEHUCTBUN C Y4ETOM OOIIUX
UHTEPECOB U BO3MOKHOCTEM KaXJ0T0 YJICHA KOJUIEKTUBA;

NpUHUMATh 1€MW  COBMECTHOM  JI€ATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JCUCTBUA IO €€ JOCTHKCHHUIO: COCTaBJISATh IUIAH JICMCTBUM,
pacnpenensiTh poiau ¢ Y4€TOM MHEHMM Y4YaCTHHUKOB, OOCYXIaTh pe3yiIbTaThl
COBMECTHOM pabOTHI;

OIICHMBAaTh KA4eCTBO CBOEr0 BKJIAaJa M KaXXJIOrO0 Y4YaCTHHMKAa KOMaHIbl B
001Ut pe3yabTat 1Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejyiaraTb HOBBIE MPOEKTHI, OIEHUBATh HUJEU C TO3UI[MU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIIECTBIISATh TO3UTUBHOE CTPATETUYECKOE TIOBEICHUE B Pa3IMUYHBIX
CUTYaIUsX, IPOSIBIISATh TBOPUYECTBO U BOOOpaKeHUE, ObITh HMHUITUATUBHBIM.

Pezynsamuenvie ynugepcaivnvie yueOHvle 0eicmeus

Camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS Ui BBISBICHUS NpoOJIeM M UuX
pELIEHMS B )KU3HEHHBIX U yY€OHBIX CUTyalUsIX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUN I1I€JIEBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOUX JEHCTBUAX M MOCTYIKAX IO OTHOLICHHUIO K KUBOM MPHUPOJE,
CBOEMY 37I0POBBIO U 3I0POBbI0 OKPYKAIOIINX;

CaMOCTOATENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTD, BBISBISAThH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJlauyu B 00pa3oBaTEIbHON
JESTENbHOCTU U KU3HEHHBIX CUTYalUsIX;

CaMOCTOSATENIbHO COCTaBJSITh IUIAaH pEIIeHUs NpoliemMbl C  y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANOYTEHNH;

JIaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

paciupsaTh paMKU y4eOHOTO ITpeIMeTa Ha OCHOBE JIMYHBIX MTPEOYTEHUH;

JieNlaTh OCO3HAHHBINA BBIOOP, apryMEHTHUPOBATh €0, OpaTh OTBETCTBEHHOCTh
32 pEIICHHUE;

OLICHUBATH MPHUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (OPMUPOBAHUIO W TPOSBICHHUIO IIMPOKON 3PYyIUIUU B
pa3HbIX 00JIaCTAX 3HAHWUW, MOCTOSHHO TMOBBIIATH CBOM OOpa3oBaTENIbHBIA U
KYJbTYPHBII YPOBEHD.

CaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTYyal[UsIM, BHOCUTb KOPPEKTHUBBI B JESATEIbHOCTb,
OLICHHBATh COOTBETCTBHE PE3YJIbTATOB LIEJISIM;

BJAa/J€Th HABbIKAMU  I[IO3HABAaTENbHOM  peQUIEKCMM Kak  OCO3HaHMs
COBEPIIAEMBIX JIEHCTBHUM M MBICIUTEIBHBIX INPOLECCOB, HMX PE3yJbTaTOB H



OCHOBaHHM, MCIOJIB30BaTh MPUEMBI peIIeKCUU JUIsl OIICHKUM CHUTyallld, BHIOOpa
BEPHOT'O PELICHHUS;

YMETh OIICHHBAaTh PHUCKH M CBOCBPEMEHHO MNPUHHUMATh PELICHUS IO HUX
CHIKCHUIO;

MPUHUMATh MOTHUBBI W apryMEHTBHl JIPYIMX I[pPU aHalu3€ pe3yIbTaToB
NEATEIbHOCTH.

IIpunsiTue cedst M APyrux:

MPUHUMATH Ce0s1, TOHUMAasi CBOM HEJOCTATKU U JOCTOMHCTBA,

NPUHAMATh MOTMBBI M apryMEHTBl JPYyTMX M[pPH aHaJIUu3€ pe3yJbTaTOB
NEeATENbHOCTH;

PU3HABATH CBOE MPABO M MPABO APYTUX HA OMIHUOKH;

pa3BUBATh CIIOCOOHOCTh TOHUMATh MHUP C TTO3UIIUU JPYTOTo YeTIOBEKA.

2.3. IIpeameTHbIe pe3yabTaThl

[IpenmerHbie pe3ynbTaThl OocBoeHUs mporpammbl COO mo OuoJiorMu Ha
0a3oBOM YPOBHE BKIIFOYAIOT CHCHI/I(I)I/I‘IGCKI/IG JIIsL yqe6H0ro mpecamMeTa «buosnorusy
HAaY4YHBIC 3HAHUA, YMCHUA U CIIOCOOBI I[CﬁCTBI/II?I I10 OCBOCHUIO, UHTCPIIPCTAIIUN U
npeoOpa3oBaHUI0 3HAHUMN, BUIBI ACATEILHOCTH MO TOJYYSCHHUIO HOBOT'O 3HAHUS H
MIPUMCHECHHUIO 3HAHWI B PA3UYHBIX YUEOHBIX CHUTYyalldsX, a TakKe B peallbHBIX
KU3HEHHBIX CHUTYyaIlusiX, CBS3aHHBIX C Ouosoruei. B mporpamme mpeameTHbIC
PE3yNbTAaThI MIPEACTABIICHBI TIO TO1aM 00YUYEHUSI.

10 xknacc

[IpenmeTHble pe3ynbTaThl OCBOEHUSI yueOHOTO npeameta «buonorus» B 10
KJIacCe JIOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIK OMOJIOTHH B CUCTEME HAyYHOTO
3HAHHS €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOU KapTHUHBI MHUpa M HAyYHOTO MHUPOBO33PEHHMS, O BKJIAJE POCCUUCKUX U
3apyOeXKHBIX Yy4YEHBIX-OMOJIIOTOB B pa3BUTHE OWMONOTHH, (PYHKIMOHAIBHON
rPaMOTHOCTH Y€JIOBEKA JJIsI PEUICHUS] )KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKphIBaTh COACPKAHUE OMOJIOTMYECKUX TEPMUHOB M TMOHSITHH:
KU3Hb, KIJIETKA, OpraHu3M, Meradoiu3M (OOMEH BEIIeCTB U MpeBpallicHue
SHEPI'uM), TOMEOCTa3 (CaMOperyJisiiius), YPOBHEBAsI OpPraHU3alMsl KUBBIX CHCTEM,
CaMOBOCHPOU3BEICHHE (PENPOIYKIIKSA), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHUE u3JIaraTh OHOJIOTMYECKHE Teopuu (KJIETOYHasi, XpOMOCOMHas,
MyTAallMOHHAsl, IIEHTpajbHas JIOTMa MOJIEKYJIApHON Ouonorun), 3akoHbsl (I
Menpens, T. Moprana, H.J. BaBunoBa) u yuenust (0 meHTpax MHOrooOpasus u
MIPOUCXOKIECHUS KyIbTypHbIX pacTeHuid H.. BaBuiiosa), onpeaensTh TpaHUIlbl UX
MIPUMEHUMOCTH K KUBBIM CUCTEMAM,;

yMEHUE BJIaJIETh METOJJaMU HAYYHOTO MTO3HAHUS B OMOJIOTHH: HAOIOICHUE U
ONMCAHUE KUBBIX CHCTEM, IMPOLECCOB U SIBICHUW, OpPraHU3alds U NPOBEICHUE
OMOJIOTMYECKOTO  JKCIEPUMEHTA,  BBIJBM)KCHHE  THUIIOTE3bl,  BbHISBJICHUE
3aBUCUMOCTH MEXKAY HCCIEIyEMbIMU BEJIMYMHAMU, OOBSICHEHHE IMOTYyUYCHHBIX



PE3yIbTATOB, UCIOJB30BAaHHBIX HAYYHBIX TMOHATHHA, TEOPUH M 3aKOHOB, YMCHHE
JIeNIaTh BHIBOJII HA OCHOBAHUY TIOJYYCHHBIX PE3YyJIbTATOB;

YMEHUE BBIJICTSITH CYIECTBCHHBIE MPU3HAKUA BUPYCOB, KIETOK MPOKAPUOT U
JYKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTraHHU3MOB, OCOOCHHOCTH
MPOIECCOB: OOMEHa BEIIECTB M NPEBPAIICHHUS SHEPTUU B KIETKe, (OTOCHUHTE3A,
IUTACTUYECKOTO M JHEPreTHYecKoro oOMeHa, XEeMOCHHTe3a, MHUTO3a, Melo3a,
OIJIOIOTBOPEHMSI, PA3MHOXKEHUS, WHANBUAYAIBHOTO PAa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yMEHUE NMPUMEHSTh MOJyYEHHbIE 3HAHUS JUIsI OOBSICHEHHUS OMOJIOTMYECKUX
IPOLIECCOB U SIBJICHUM, JUIsl TIPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HU C LEIbl0 oOecreyeHus O€30MacHOCTH CBOErO 3JI0pOBbS U 30POBbS
OKpY>KaIOIIKX JIF0/IeH, COOII0ICHUSI HOPM IPaMOTHOIO MOBEJCHUS B OKpYXKaroLIeH
OPUPOIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCMOJIb30BAaHUS JTOCTHXKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEeXHOJIOTHI 1T PalUOHAIBHOTO
MPUPOIOTIOIH30BAHUS;

YMEHHE peliaTh »JJIEMEHTapHble TEHETHYECKHe 3aJaydl Ha MOHO- H
IUTUOPUHOE CKPEIIMBAHUE, CIETUIEHHOE HAaclleJJOBaHUE, COCTABISTH CXEMBI
MOHOTHOPHUIHOTO CKPEIIMBAHUS IS TIPECKa3aHUs HACIEIOBAaHUS MPU3HAKOB Y
OpPTaHU3MOB;

YMEHHE BBHITIOJHATH Ja0OPAaTOpHBIE M TPAaKTHYECKHe pabOoThI, COOIIOIAThH
mpaBujia Ipu padboTe ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh W MHTEPIPETUPOBATH HH(OOpMAIUIO
OMOJIOTUYECKOTO  COJEP)KAHMS, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAacCOBOM MH(OpPMAIIUU, HAYYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHWN B OHOJIOTHH,
MeAHUIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaTb COOCTBEHHBIC IHCHMEHHBIE M YCTHBIE COOOILEHUS,
00001m1ast OMOJIOTHYECKYI0 UH(OPMALIUIO U3 HECKOJIBKUX HMCTOYHUKOB, TPAMOTHO
MCITI0JIb30BaTh NOHATUITHBIN armapaT OMOJOTUH.

11 KUIIACC

[IpenmeTHble pe3ysbTaThl OCBOCHHS yueOHOro npeamera «buomorus» B 11
KJIacce JOJKHBI OTPAKATh:

c(OpMHUPOBAHHOCTH 3HAHUH O MECTE U POJIK OMOJIOTUU B CUCTEME HAYYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbl MHpa M HAYYHOTO MHPOBO33PEHHUS, O BKJIAZE POCCUUCKUX M
3apyOEKHbIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUONOTUM, (PYHKIIMOHATBLHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pelIeHUs KU3HEHHBIX 3a/a4;

YMEHHUE PACKPBIBATH COJEP’KaHUE OMOJIOTMYECKMX TEPMUHOB M TMOHSATHIA:
BUJ, TIOMYJISALMSA, TeHOPOH I, IBOJIOLHUS, IABIKYIIUE CUIIbI ((DAKTOPBI) IBOJIOINH,
PUCTIOCOOJICHHOCTh OPraHrW3MOB, BUI000pa30BaHUE, DKOJIOTHYECKUE (PAKTOPHI,
DKOCUCTEMA, MPOAYLEHTHI, KOHCYMEHTBI, PEAYyLEHTbl, LENU [UTaHus,
AKOJIOTHYECKas Mpamua, OMoreoreHos, onocdepa;

yMEHHE Wu3Jaratb OWOJIOTUYECKHE TEOopuu (IBONIOLMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpUS DHBOJIIOLMH), 3aKOHbl U 3aKOHOMEPHOCTH



(3apoapiieBoro cxoactBa K.M. bapa, yepenoBaHusi TJIaBHBIX HaIpaBICHUN H
nyteit sBomonuu A H. CeseproBa, yuenus o Omocdepe B.M. Bepnaackoro),
ONPENENATh TPAHULIBI KX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHUE BJIaJETh METOJAMHU HAYYHOI'O [TO3HAHUS B OMOJIOTMU: HAOJIIOIEHUE U
OMMCAHHUE MUBBIX CHUCTEM, MPOLECCOB WM SABJICHHUM, OpraHU3allds U NPOBEJICHUE
OMOJIOTUYECKOTO  JKCHEPUMEHTA,  BBIABM)KEHUE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJy HCCIEAYyEeMbIMU BEJIMYMHAMHU, OOBSCHEHUE MOJYYEHHBIX
pE3yJIbTaTOB, UCIOJIb30BAaHHBIX HAYYHBIX MOHATHHA, TEOPUH M 3aKOHOB, YMEHHE
JenaTh BBIBOJbI HA OCHOBAHUU MOJTYYEHHBIX PE3YIIbTATOB;

YMEHHUE BBIICIATh CYIIECTBEHHBIE MPU3HAKKM CTPOEHHUS OHOJIOIHYECKUX
OOBEKTOB: BHUJOB, TMOMYJAIMA, TMPOAYIIEHTOB, KOHCYMEHTOB, pPEIyICHTOB,
OMOreoleHO30B U  JKOCHUCTEM, OCOOCHHOCTH IMPOLIECCOB: HACJIEICTBEHHOM
M3MEHYUBOCTH, €CTECTBEHHOI'O0 OTOOpAa, BHI000pA30BaHMS, MPHCIIOCOOIECHHOCTH
OpPraHMU3MOB, JICHCTBUS SKOJOTMUECKUX (HAKTOPOB HA OpraHuM3Mbl, MNEpeHoca
BEIIECTB M IIOTOKA SHEPIHM B HKOCHUCTEMAax, AHTPONOTE€HHBIX HW3MEHEHHWI B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOPOTa BEIIECTB U OHOr€OXUMHUYECKUX
LIMKJIOB B Ouocdepe;

yYMEHUE MPUMEHSATh MOJIyYeHHbIC 3HAHUS ISl OOBACHEHHS] OMOJIOTMYECKUX
[IPOLIECCOB U SIBJICHUU, JUI NPUHATUSA MPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C LETpl0 oOecrieyeHus 0e30MacHOCTH CBOEro 3J0pPOBbS U 3/10POBbS
OKPY KaIOIUX JIOJEH, COOMI0/IEHNs HOPM IPAMOTHOT'O MOBEJICHUS B OKPY KaIOIIeH
OPUPOAHON Cpele, MOHMMaHUE HEOOXOJUMOCTH HCIOJIb30BAHUS JTOCTHXKEHHIM
COBPEMEHHOW OMOJIOTHH JIJISl PAIIMOHATILHOTO TPUPOIOTIOIb30BAHUS;

YMEHHE pellaTh 3JIeMEHTapHble OMOJOTUYECKUE 3a/1a4, COCTABIIATH CXEMbI
MepEeHOCca BEIIECTB U YHEPTUH B IKOCUCTEMaxX (LIeTH MUTaHUsA);

YMEHUE BBITIONHATH J1a00OpPaTOpPHBIE W TPAKTUYECKHUE PabOTHI, COOIONATH
npaBuiia mpu paboTe ¢ yueOHBIM U 1a00OpaTOPHBIM 000PYA0BaHUEM;

YMEHUE KPUTHYECKHM OLEHUBATh W HMHTEPIPETUPOBATh HH(MOPMALUIO
OMOJIOTMYECKOTO  COJEPKAHMS, BKIIOYAIONIYIO IICEBJIOHAYYHbIE 3HAHUS U3
pPa3IUYHBIX UCTOYHUKOB (CpPEACTBAa MAacCOBOM MH(POpMaLMU, HAyYHO-IOMYJISIPHbIE
Marepuaibl),  paccMaTpuBaTh  IJ00AJbHBIE  HKOJOTHYECKHUE  MPOOJIEMbI
COBPEMEHHOCTH, (()OPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE IHUCHMEHHBIE U YCTHBIE COOOILCHUS,
0000111as8 6MOJIOTMUECKYI0 MH(POPMALIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUMHBIN anmapaT OUOJIOTHH.

3. Copep:xkanue yueOHOro npeamera

10 KJIACC.
Tema 1. buosiorusi Kak Hayka
buonorus kak Hayka. CBsi3b OMOJIOTHU C OOIIECTBEHHBIMU, TEXHUUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKamu, (uiocodueit, ITUKOM, ICTETUKON U MPaBOM.



Ponp Ouonormu B (HOpMHUPOBAaHMM COBPEMEHHON HAyYHOW KapTHHBI MHUpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metoapl MO3HAHUS KUBOW mpupoAbl (HAOMIOJEHHE, SKCIEPUMEHT,
OMHUCaHWEe, U3MEpPEeHue, Kiaccupukaiusi, MOJCIUPOBAHUE, CTATUCTUYECKAS
00paboTKa JIaHHBIX).

JHemoncmpayuu:

[Toprpersr: Y. [apsun, I'. Menngens, H.K. Konbnos, /Ixx. Yorcon u @.
Kpuxk.

Tabnuubl 1 cxeMbl: «MeTo/Ibl TO3HAHUS JKUBOU MPUPOJIBD.

Jlabopamopnvle u npaxmuueckue padoomaol:

[Tpaktuyeckas pabora Ne 1. «lcmonb3oBaHuEe pPa3IMYHBIX METOJIOB IPHU
M3YYCHHH OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. JKuBble cUCTEMBI U MX OPTaHU3AUA

KuBble cucrembl (OMOCHCTEMBI) KakK TMpPEIMET W3Y4YeHUS OHOJIOTHH.
OTauyme )XKUBBIX CUCTEM OT HEOPTaHUYECKON TPUPO/IBI.

CpolictBa OumocucteM M HX pazHooOpa3ue. YpPOBHHM OpraHu3aluu
OMocUCTEM:  MOJICKYJISIPHBIM,  KJIETOYHBIM,  TKaHEBbIA,  OpPraHU3MEHHBIH,
MOMYJIILUOHHO-BUI0BOM, 9KOCUCTEMHBIN (OMOreoneHOTHYECKH ), OM0oChepHBIN.

JHemoncmpayuu:

Tabauywl u cxemol: « OCHOBHBIE IPU3HAKU KUZHWY», «Y POBHU OpraHU3ALMU
KUBOU MPUPOIBD».

Obopyoosanue.: moaenb monekyisl JTHK.

Tema 3. XumMu4ecKkuii cOCTaB M CTPOEHHE KJIETKH

XUMHAYECKUN COCTaB KIIETKH. XHWMHUYECKUE DJIEMEHTHI: MaKpPOXJIEMEHTHI,
MHUKpPO3JIeMEeHThL. Boia 1 MuHEpanbHbIe BELIECTBA.

OyHKIUM BOJbl W MHUHEPaIbHBIX BewlecTB B kieTke. lloamepikanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHue 0enKoB. AMUHOKHCIOTBI — MOHOMEDPBI OEIKOB.
He3ameHnmblie 1 3aMEHUMBIE AMUHOKHUCIIOTHI. AMUHOKHUCIOTHBIN COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOW MOJIEKYyJbl (TIepBUYHAs, BTOpUYHAS, TPETUYHAS U
YeTBEpPTUYHAsA CTPYKTypa). XHUMHUYECKHE CBOWcCTBa OeikoB. buonoruueckue
(GyHKUIMU OENKOB.

®depmeHThl — Ouosnormyeckue Karaimuzatopbl. CrtpoeHue ¢epmeHTa:
aKTUBHBIA IIeHTp, cyOcTpaTtHas crneuuduuHoctb. KodepmenTtsl. BuraMuHsbl.

OTnnursa pepMEeHTOB OT HEOPTAHMUECKUX KaTaJIUu3aTOPOB.

VYrneBoasl: MoOHOcaxapuabl (IJIFOKO3a, pubo3a M J1e30KcHpub03a), aucaxapuiabl
(caxapo3a, JakTo3a) W TMOJUcCaxapuabl (Kpaxmaj, TJIMKOTeH, IeJuIoi03a). buomornueckue
(GYHKLINU YTIIEBOJIOB.

Jlununel: Tpuraunepuasl, Qgochonunuasl, crepounsl. [uapodunsHO-ruapoPOOHBIE
cBoiicTBa. buonornyeckue Qynkiuu nunuaoB. CpaBHEHHE YIJIEBOJIOB, OCIKOB U JIMIUAOB KaK
HMCTOYHUKOB YHEPIHH.

Hyxneunossie kucnorel: JJHK u PHK. Hykneotuasl — MOHOMEDPBI HYKJIEHMHOBBIX KUCJIIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenne um ¢ynxuuum PHK. Buget PHK. AT®: ctpoenue u
byHKIMM.

[{uronorus — Hayka o kierke. Kierounas teopus — npuMep B3aMMOJEHCTBUS HIEU U
(akTOB B HAYYHOM MMO3HAHUU. METO/Ibl U3yUYEHUS KIIETKU.



Knerka xak nenoctHas xuBas cuctema. OOIre NprU3HaKK KJIETOK: 3aMKHYTasi Hapy KHast
MeMOpaHa, mosekyibl JIHK kak renerndeckuii anmapar, cuctemMa cuHTe3a Oenka.

Tumbl KJIETOK: JyKapuoTHdeckas U Tpokapuotudeckas. OcoOEHHOCTH CTpPOSHHS
pokapuoTuyeckoil kiuetku. Knetounas crenka 6akrepuii. CTpoeHHE 3YKapUOTUYECKON KIETKH.
OCHOBHbBIE OTJIMYHSI PACTUTENLHOMN, )KUBOTHOM U TPUOHON KIIETKH.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, MTMKOKAIMKC, UX
¢bynkuuu. [Inazmaruueckas memOpana, e€ ceoiictBa U pyHkiuu. Llutomnasma u eé
opraHousibl. OpHomeMOpanHble opraHouasl kietku: OIIC, anmmapat [onbmxw,
nr30CcOMBl. [losyaBTOHOMHBIE OpraHOWJbl KJIETKU: MUTOXOHAPHUH, IUIACTUIBI.
[Ipoucxoxknenne MUTOXOHApUM U TulacTua. Bunel mnactun. HememOpanHubie
OpPraHoOu/bl KJIETKU: PUOOCOMBI, KJIETOYHBIH UEHTP, LEHTPUOJHU, PECHUYKH,

KIyTUKU. OYHKIIMHA OPraHOUIOB KJIETKU. BKirroueHus.
SAnpo — peryasaTopHbIi HeHTp KieTku. CTpoeHue siipa: saepHas 000104Ka, KaproIuia3ma,
XPOMAaTHUH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEMIECTB B KJIETKE.

Jemoncmpayuu:

Tlopmpemui: A. Jleenryk, P. I'yk, T. llIBann, M. Ulneitnen, P. Bupxos, . Yorcon, ®.
Kpuxk, M. Yunkunc, P. ®panknun, K.M. bap.

Huarpammbl:  «PacnpenerieHue XHMHYECKMX JJIEMEHTOB B HEXKHBOM MPHUPOIEY,
«Pacnpenenenne XMMUYECKUX 3JIEMEHTOB B JKUBOW MTPUPOJE.

Tabnuywvr u cxemvl: «llepnonnueckas TabauIa XUMHUYECKHX 3JIEMEHTOB», «CTpoeHHe
MOJIEKYJIBI BOJbI», «bruocunres 6enka», «CTpoeHue Mosekyibl Oenkay, «CTpoeHue dhepMeHTay,
«Hyxneunossie kucinotel. JJHK», «Ctpoenune monexkynsl AT®», «CTpoeHre 3yKapuoTHUIECKOM
KIIeTKN», «CTpoeHue MXUBOTHOM KiIeTkn», «CTpoeHHe pacTUTENbHOM KIEeTKn», «CTpoeHue
IIPOKAPUOTUYECKOM KIIETKW», « CTpOCHHUE Apa KIETKN», « Y TIEBOJBD, «JIMIuabm.

ObopyoosaHue: CBETOBOH MHUKPOCKON, OOOpYJOBaHHUE IS MPOBEACHHUS HAOIIOICHHM,
WU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIpPENapaThl PACTUTEIbHBIX, )KUBOTHBIX U OAKTEPHAIBHBIX
KJIETOK.

Jlabopamopnsie u npaxmuyueckue padoomol:

Jlabopamopnasa paboma Ne 1. «I3yueHne KaTaTUTUYECKON aKTUBHOCTHU
(dhepMeHTOB (Ha MpUMEpPe aMujIa3bl WU KaTalla3bl)y.

Jlabopamopnasa pavoma Ne 2. «I3yueHne CTpOEHUsI KIIETOK PaCTCHUH,
KUBOTHBIX M OAKTEPHUH MO MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpenapaTax u ux
OTIHCAHUE.

Tema 4. ’KuzHeneaTeJJbHOCTH KJIETKH

OOMeH BeliecTB, WM MEeTa00JIM3M. ACCUMIIISIINS (TTACTUYECKUNA 0OMEH) U
JTUCCUMUIIAIUS (PHEPreTHIECKU 0OMEH) — JIB€ CTOPOHBI €IMHOTO MpoIiecca
MeTtabonu3ma. Poib 3aKOHOB COXpaHEHHUS BEIIECTB M SHEPTHH B TOHUMAHHUH
MeTabon3ma.

Tunbl oOMeHa BemiecTB: aBTOTPOGHBIN U reTepoTpodHbIil. Ponb pepmenTon
B OOMEHE BEIIECTB U MPEBPALLEHUN YHEPTUU B KIIETKE.

®dorocunTe3. CBeToBas U TeMHOBas ¢asbl (poTocHHTE3a. Peakunu
dborocunTesza. IpdpekTuBHOCTh PoTocuHTE3a. 3HAUECHUE (DOTOCUHTE3A ISl )KU3HU
Ha 3emie. BrnusHue ycioBuii cpenibl Ha (POTOCUHTE3 U CITOCOOBI TOBBIIIIEHUS €70
POJIYKTUBHOCTH Y KyJIbTYPHBIX PACTECHUH.

XeMocuHTe3. XeMOCHHTE3UpYIolue OaKTepru. 3HaYeHUE XeMOCHUHTE3a JIJIs
KU3HU Ha 3emIIe.



DHepreTuueckuii oOMeH B KieTke. Pacienienue BenecTs, BeIICICHUE U
AKKyMYJIMPOBAHUE YHEPTHUU B KIIETKE. JTallbl SHEPTEeTUYECKOT0 OOMEHA.
I'mukonus. bpoxenue u ero Buabl. KucmopoaHnoe okuciieHUe, WA KIETOYHOE
neixanue. OkucnurenbHoe GochopuiinpoBanue. IHPEKTUBHOCTD
HHEPreTUYECKOro ooMeHa.

Peakiuu matpuuHoro cuntesa. ['enernueckas napopmanus u JHK.
Peanuzauus renernyeckoi nHGopMalu B KJIeTKe. ['eHeTuuecKuil Ko 1 ero
cBoiicTBa. Tpanckpumnuus — Matpuunbiii cuaTe3 PHK. Tpancnsauus — 6uocunres
oenka. Dtansl TpaHcisuu. KonupoBanue amunokucnot. Poias pubocom B
OounocuHTe3e Oemnka.

Hexnerounsie hopmbl xku3au — Bupychl. Mctopus otkpeitus Bupycos (..
NBanoBckuit). OCOOEHHOCTH CTPOSHUS U )KU3HEHHOTO ITUKJIA BUPYCOB.
bakrepuodaru. bonesnu pactenuii, )KUBOTHBIX 1 YEJIOBEKA, BHI3bIBAEMbBIC
Bupycamu. Bupyc nmmynozaeduiuta uenoseka (BIY) — Bozoyaurens CITNU a.
OOpaTHas TpaHCKPHIIINS, peBepTaza u uHTerpasa. [Ipoduminakruka
pacrpocTpaHEeHUs BUPYCHBIX 3a00JI€BaHUI.

Jemoncmpayuu:

Ilopmpemwi: H.K. Konbuos, /[.1. MBanosckuii, K.A. Tumupsizes.

Tabnuyvt u cxemvr: «Tunbl muTaHusy, «Metabomuzm», «MUTOXOHAPUS,
«JHepreTudeckuii oomen», «Xiopormiacty, «Potocunres», «Crpoenue JJHK»,
«CTtpoeHue u PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTuueckuii Koay,
«Bupyco», «bakrepuodarn», «Ctpoenne u xu3HeHHbIM nuki Bupyca CIIN/a,
oakTepuodaray, «Pemnukarus JJTHK».

Obopyoosanue: monenu-anmukanun «Y noenue JTHK u Tpanckpurmmsy,
«buocunre3 6enka», «CTpoeHue KIeTKN», Mojielb cTpykTypsl JJHK.

Tema 5. PazMmHoOKeHre 1 MHAMBHUAYAJIbHOE PAa3BUTHE OPraHU3MOB

KneTtounblii nuki, uiaM >KU3HEHHBIM MK KieTku. MHTepdasza m mmro3. IIpoueccsl,
nporekarome B uHTepdase. Permmkanus — peaknus matpuuHoro cuHte3a JIHK. Crtpoenwme
XpOMOCOM. XPOMOCOMHBIN Ha0oOp — KapuoOTHUMN. JMIUIOMIHBIA W TalUIOWIAHBIA XPOMOCOMHEIC
Habopbl. Xpomatuasl. L{uronornueckue OCHOBBI Pa3MHOKEHHSI M MHIMBUAYATIBHOTO Pa3BUTHS
OpPraHHU3MOB.

Henenne knerku — muto3. Craguu murtosa. IIpoueccsl, mpoucxonsdiiyue Ha pa3HbIX
CTagusIX MUTO3a. BHOIOrnuecKkui CMBICII MUTO3A.

[TporpamMmmupyemas rubesb KIETKH — aromnTo3.

@opMbl  pPa3MHOXKEHHUS OpPraHuM3MOB: Oecrojioe H TMoyioBoe. Buasl  Gecronoro
Pa3MHOXKEHHUS: JIeJIeHHe HaJBOE, IMOYKOBAHME OJHO- M MHOTIOKIJIETOUHBIX, COPOOOpa3OBaHuE,
BEreTaTUBHOE pa3MHOKeHUE. MCKycCTBEHHOE KIIOHMPOBAaHUE OPraHHU3MOB, €0 3HAUYEHHE IS
CEJIeKLIUU.

[TosioBOE pa3zMHOXKEHUE, €TO OTIIMYUSA OT OECIOIOTrO.

Meiio3. Ctaguu meiiosa. [Ipoueccel, mpoucxondinue Ha craausx Mmeiosa. [loBenenue
XpoMocoM B Meno3e. Kpoccunrosep. bronorndeckuii CMbICI U 3HAa4EHHUE Meo3a.

["amerorenes — npoiecc 00pa3oBaHUs MOJOBBIX KIETOK y )KMBOTHBIX. [10JI0BBIE JK€TI€3bI:
CEMCHHHMKHU M suyHUKHA. OOpa3oBaHWE M Pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CIiepMaTo30uj,
giflileksieTka) — crnepMatoreHe3 U ooreHe3. (OCOOEHHOCTHM CTPOEHHUS SHIEKICTOK U
cnepmaro3on1oB. OmnonorBopenue. [laprenorenes.

NunuBunyanpHOEe pa3BUTHE (OHTOreHe3). OMOPHOHALHOE pa3BUTHE (IMOpPHUOTEHE3).
Oranbel SMOPHOHAIBHOTO PAa3BUTHS Y TO3BOHOYHBIX J>KMBOTHBIX: JIPOOJICHHE, TacTPYJISIus,
opranorenes. [locramOpuonansHoe pa3BuTHe. THUIBI MOCTAIMOPUOHAIBHOTO Pa3BUTHS: MPSMOE,



HenpsiMoe (IMYMHOYHOE). BnusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (DaKTOPHI, CIOCOOHBIE
BBI3BIBATh BPOKIEHHBIE YPOACTBA.

Pocrt u pa3zButue pacrennii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH, CTa/IUU
pa3BUTHSL.

Hemoncmpayuu:

Tabauyst u cxemovl: «@OPMBI PA3MHOKEHUSI OPTAHU3MOBY, «JIBOMHOE OTLIIOJJOTBOPEHHE Y
LIBETKOBBIX pacTeHHi», « BereTaTuBHOE pa3sMHOKEHHE pAaCTEHUIY, «JleleHne KIeTKu
OakTepuit», «CTpoeHue MOJTOBBIX KIETOK», «CTpOeHHE XPOMOCOMBD», «KIIeTOUHBIH UKD,
«Pemnmukanus JJTHK», «Muto3y», «Meios», «I[Ipsamoe u HenpsiMoe pa3BuTue», «I'ameToreHes y
MJIEKOIUTAIOIINX U YeloBeKa», «OCHOBHBIE CTAIUU OHTOTECHE3a.

ObopyodosaHue: MUKpOCKOI, MUKponpemnapars! «CriepMaTo30U/1bl MIEKOHUTAIOIIET 0%,
«Sliueknerka muekonuTarouero», « Kaprnokunes B kiieTkax Kopeuika JyKa», MarHuTHast
MoeNb-anmuIuKamnus «Jlenenue knetkn», moaens JIHK, Moaens metadazHoit XpOMOCOMBI.

JlabopaTopHbIe U NpaKTHYeCKHe padoThI:

Jlabopamopnasa paboma Ne 3. «<HabGnrogeHne MuTo3a B KJIETKaX KOHYHMKA KOPEITKa JTyKa
Ha TOTOBBIX MHUKpOIIpEnapaTaxy.

Jlabopamopuas pavoma Ne 4. «VI3yueHne CTpOCHHS MOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

Tema 6. HaciieacTBeHHOCTh U U3MEHYUBOCTH OPraHU3MOB

IIpenmer u 3aaun renetuku. Micropus pa3BuTus reHEeTUKU. Ponbs nuronoruu u
SMOPHUOJIOTUN B CTAHOBJICHUH I'eHETHKHU. BKiaa poccuiickux u 3apyOeKHBIX YUEHBIX B pa3BUTHE
TeHETUKH. MeTOIbI TeHETHKH (THOPUI0TOTHUECKHA, ITUTOTCHETUYECKUI, MOJIEKYISIPHO-
reHeTuyeckuit). OCHOBHbIE T€HETUYECKHUE MOHATHUS. | eHeTHueckast CHMBOJIMKA, UCIIONIb3yeMasi B
CXeMax CKpELIUBAHUM.

3aKOHOMEPHOCTH HaCJIeAOBaHUs IPU3HAKOB, YCTaHOBIICHHBIE ['. MeHnaenem.
MonorubpuaHoe ckpenBatie. 3akoH eJMHO00pa3us ruOpu0B nepBoro nokonaeHus. Ipasuio
JTOMUHHUPOBaHUsA. 3aKOH paCIIEIUICHUS TPU3HAKOB. [ nnore3a ynctoTel ramert. [lonHoe u
HETOJIHOE JOMUHUPOBAHHE.

JurubpuaHoe ckperyBaHue. 3aKOH HE3aBUCUMOI'O HaclleJJOBaHUSI TPU3HAKOB.
[{uToreHEeTHUECKHE OCHOBHI TUTHOPUIHOTO CKPEIINBAaHUS. AHATU3UPYIOIIEE CKPEIIMBAHHE.
Hcnonp30BaHne aHAM3UPYIOIIETO CKPEIIMBAHUS JIJIsl ONIPEIeIeHHsI TEeHOTUIIAa OCOOU.

CueruteHHoe HacienoBaHue npu3HakoB. Pabora T. Moprana o crienjieHHOMY
HacjeA0BaHUIO reHoB. HapyiieHue crierienrsi TeHOB B pe3ybTaTe KPOCCUHOBEPA.

XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTHU. [ €HEeTUYECKUEe KapThl.

I'enernka nona. XpoMOCOMHOE OIpeIeNIEHHE M0J1a. AYTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
['omorameTHbI€e U reTeporaMmeTHble opranu3Mel. HaciiemoBanrue mpu3HaKoB, CIETUIEHHBIX C
MTOJIOM.

M3menunBoCcTh. BUbl ©13MEHYMBOCTHU: HEHACIIEACTBEHHAs U HAcleACTBeHHas. Poiib
Cpelbl B HEHACJIEACTBEHHON N3MEHUYHNBOCTH. XapaKTePUCTHKA MOIU(DUKAITMOHHON
M3MEHYMBOCTH. BapuallMoHHBIN psi U BapuallMOHHasA KpuBas. HopMa peakuuu npusHaxa.
KonnuecTBeHHbIE U KaUECTBEHHBIE TPU3HAKUA U UX HOpMa peakiuu. CBoMCTBa
MOAU(DUKATTHOHHOW U3MEHUYUBOCTH.

HacnenctBenHnas, uiau reHoTUNHYECKas, ”3MEeHYMBOCTh. KoMOWHAaTHBHAS N3MEHYNBOCTb.
Meii03 1 1OJIOBO# MpoIliecc — OCHOBA KOMOMHATHBHON M3MEHYMBOCTH. MyTaIlMOHHAs
M3MeHYUBOCTh. Kiaccudukanus MyTaluii: TeHHbIE, XpOMOCOMHBIE, TeHOMHbIE. HacToTa 1
MPUYMHBI MyTanuii. MyTareHabie (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSIOB B HACIEACTBEHHOMN
m3menunBoctu H.M. BaBunosga.

Buesinepnas HaclieICTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enernka yenoBeka. Kapuorun yenoBeka. OCHOBHBIE METO/Ibl TEHETUKH YEJIOBEKA:
TeHEAIOTUIECKU, OIM3HETIOBHIN, IUTOTEHETUIECKHH, OMOXUMUYECKHIA, MOJIEKYIISIPHO-
reHeTudecknii. COBpEMEHHOE ONpeIEeICHUE TeHOTHUIIA: TIOJTHOTEHOMHOE CEKBEHUPOBAHNUE,
TeHOTUIIPOBAHUE, B TOM uuncie ¢ momotipio [11[P-ananu3a. HacnencTeHHbie 3a00eBaHus



YeJIoBeKa: TeHHbIe 00JIe3HH, O0JIE3HU C HACIIEACTBEHHON MPEApPaCIIONOKEHHOCTBIO,
XpoMocoMHbIe 60s1e3Hu. CoMaThyecKue 1 reHepaTuBHble MyTaliui. CTBOJIOBBIE KIETKH.
[TpuHIUIB! 370pOBOro 00pa3a XKU3HH, JUATHOCTHKH, TPOPHIAKTUKN U JICUCHHUS] TeHETUYECKUX
6ose3Heil. MeauKo-reHeTHYecKoe KOHCYIbTUPOBaHue. 3HaY€HUE METMIIUHCKON TeHETHKHU B
NPEJOTBPALICHUN U JICYEHUN FeHETHYECKUX 3a00JIeBaHHI YeoBeKa.

JdemoHcTpaumnu:

Ilopmpemuwi: I'. Menpnens, T. Mopran, I'. ne ®pus, C.C. YerBepukon, H.B. Tumodeen-
Pecosckuit, H.W. BaBunos.

Tabauyer u cxemoi: « MOHOTUOPUIHOE CKPEIIUBAHKUE U €T0 IUTOI€HETHUECKasi OCHOBAY,
«3aKOH pacUICIUIEHHS U €Tr0 [IUTOTEHETUYECKAasi OCHOBA», «3aKOH YMCTOTHI TaMeT,
«lurubpunnoe ckperuBanue», «LluTonoruueckne OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUS,
«Meiio3», «B3aumoneicTBUe aJlIebHBIX TEHOBY, «I €HeTHYeCKne KapThl PACTEHUI, )KUBOTHBIX
U 4eJI0BeKay, «l eHeTuka nomua», «3akOHOMEPHOCTH HACJIEOBAHHUS, CLIETUIEHHOTO C II0JIOMY,
«KapuoTumnsl yenoBeka 1 )KUBOTHBIX», « Buabl u3MeHUUBOCTHY, «MoaupuKamoHHas
M3MEHYMBOCTbY, «HacnenoBanue pesyc-akropay, «I'eHeTuka rpynm KpoBm», « MyTalimoHHas
U3MEHYUBOCTBY.

Ob6opynoBanue: MoJeu-anmIukanuu « MoHOTHOpuaAHOE CKpeluBanue», «Hemomnnoe
JOMUHUPOBaHUEY, «lurnbpuaHoe ckpemuBanuey, «llepekpéct xpomocom», MUKPOCKOI U
MUKponpenapat «po3oduna» (Hopma, MyTaruu GopMbl KpbLIILEB U OKPACKHU Teja), repOapuit
«I"'opox moceBHOW».

Jlabopamopnule u npakmuueckue padomaol:

Jlabopamopnasn pavoma Ne 5. «3yduenue pe3ynIbTaTOB MOHOTHOPUIHOTO U
OUTHOPUIHOTO CKpEUIUBaHUs Y AP030(UIIbI HA TOTOBBIX MUKPOIIpenapaTaxy.

Jlabopamopnasn paboma Ne 6. «3ydenre MoaupUKaIMOHHON H3MEHUYUBOCTH,
MOCTPOEHNE BapUAIMOHHOIO Ps/ia U BAPUALIMOHHOW KPUBOW.

Jlabopamopnas paboma Ne 7. «AHanu3 MyTauui y 1po30(QuiIbl Ha TOTOBBIX
MHKpOIpenaparax.

Ilpakmuueckasa padoma Ne 2. «CocTaBieHue U aHAJIU3 POJOCIOBHBIX YEIOBEKaY.

Tema 7. Cesexkuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHU

Cenexuus Kak HayKa U poliecc. 3apoKIeHUE CENEKIUU U fomecTukanus. Ydyenue H.M.
BaBuiioBa o 1ieHTpax NpoucXoXAeHUSI © MHOT00Opa3usi KyJIbTypHBIX pacTeHui. LleHTpsl
MIPOUCXOXKICHUS TOMAITHUX KMBOTHBIX. COpT, MOpOAa, IITAMM.

CoBpeMeHHbBIE METO/IbI CENEKIIMUA. MacCOBBIN ¥ HHIUBUAYaIbHBIN OTOOPHI B CENIEKITUN
pacTtenuii 1 )XuBOTHBIX. OIIEHKA dKCTephepa. BIU3KOPOACTBEHHOE CKPEIIMBAHUE — MHOPHIUHT .
Uucras muans. CKpenmBaHue YUCTHIX JTUHUH. ['eTepo3uc, wim ruOpuiHas cuia.
HeponcteenHnoe ckpemuyBanue — aytopuauar. OtaanéHHas ruOpuau3anis u e€ yCcrex.
HckyccTBeHHBIN MyTareHes 1 MoJIy4YeHHe NOJUIUIOUIOB. [JOCTHKEHHS CENEKIIMU PACTEHU,
KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHosorust kak oTpaciab NPOU3BOACTBA. [ €eHHAA MHXKEHEPUsL. DTalbl CO3JaHUs
pexombunanTHOU JIHK u Tpancrennsix opranu3moB. Kierounas nHXeHepHsL.

Knerounbie KyJabTypbl. MUKpOKIOHAIBHOE pa3MHOXEHHUE pacTeHui. KilonnpoBanue
BBICOKOIIPOIYKTUBHBIX CEJIbCKOXO3SIICTBEHHBIX OPraHU3MOB. JKOJOTUYECKUE U STUYECKUE
npobaembl. MO — reneTnyecku MOAUGUIIUPOBAHHBIC OPTAHU3MBI.

JdemoncTpauuu:

llopmpemui: H.W. BaBunos, U.B. Muuypumn, I'.J1. Kapnieuenko, M.®. 1BaHOB.

Tabauyst u cxemwl: kapra «L{eHTPBI IPOUCXOKICHUS U MHOT000pa3Hst KyJIbTYPHBIX
pactenuit», «Ilopoasl TOMAIIHUX )KUBOTHBIX», «COpTa KyJbTYpPHBIX pacTeHu», «OTaanéHHas
rubpuan3anus», «Padorer akagemuka M.®. MBanoBay, «[lomumnonaus», « OOBEKTHI
ouoTexHonorun», «Knerounsie KyabTypbl U KIOHUpOBaHUEY, « KOHCTpyHpoBaHUe U MEPEHOC
T€HOB, XpPOMOCOM).

ObopyodosaHue.: MyJSKU TUIOJ0B U KOPHETIJIONOB IUKHUX (DOPM U KYJIbTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX03sIIICTBEHHBIE PACTCHHUS.



JlabopaTopHbIe U NIpaKkTHYeCKHe padoThI:

Oxcxypeuss « OCHOBHBIE METOIbI U IOCTHKEHHUS CEJIEKIIMHN PACTeHUH 1 )KUBOTHBIX (Ha
CENIEKIIMOHHYIO CTaHIIMIO, TNIEMEHHYIO ()epMy, COPTOUCTIBITATENIbHBIA yYaCTOK, B TEIUIMYHOE
X034HCTBO, JIAOOPATOPUIO arpOYHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

11 KJIACC.

Tema 1. DBoJIIOIIHOHHASE OMOJIOTUA

[Ipennocelakyu BOZHUKHOBEHUS 3BOJIIOLMOHHON TEOPUH. DBOIIOLUOHHAS TEOPUS U €€
MecTo B Onosoruu. BiusHue 3BOMIOLMOHHON TEOPUH HA pa3BUTHE OUOJIOTHU U APYTUX HAYK.

CuzerenbcTBa 3BoMOIMH. [TaneonTonornueckue: nocie 0BaTeIbHOCTD MOSBICHUS
BUJIOB B MMaJICOHTOJIOTMYECKOI JIeTonucH, nepexoHbie popMbl. broreorpaduueckue: cxoacTBo
u paznuuue GpayH u GIop MaTEpPUKOB U OCTPOBOB.

OMOpHOIOrHYecKHe: CXOACTBA U pa3Inuns SMOPUOHOB Pa3HbIX BUIOB MO3BOHOYHBIX.
CpaBHUTENIBHO-aHATOMUYECKHE: TOMOJIOTMUHBIE, aHAJIOTUYHBIE, PYAUMEHTApHBIE OPTaHbI,
aTaBU3Mbl. MOJIEKYISIpHO-OMOXUMUYECKHUE: CXOICTBO MEXaHU3MOB HACJIEICTBEHHOCTU U
OCHOBHBIX METa0OJIMUYECKUX MYyTEeH Y BCEX OPraHU3MOB.

OpomouronHas Teopust Y. lapsuna. [Tpeanocsuiku BOSHUKHOBEHHS JapBUHU3MA.
JIBIDKYIITME CHITBI SBOJIFOLIMH BUJIOB 110 /lapBUHY (M30BITOYHOE Pa3MHOKEHUE PU
OTPaHUYEHHOCTHU PECYpPCOB, HEOMpeIeIEHHAs N3MEHUNBOCTh, 00phOa 3a CyllecTBOBaHuUE,
€CTECTBEHHBII 0TOOD).

Cunrernueckas Teopus sBoonun (CTD) u €€ 0oCHOBHBIE MOJIOKECHHS.

Muxkposontonus. [Tonynsanus kak equHULA BUAa U 3BOJIOLUY.

JBukyniue cuibl (pakTophl) SBOJIIOLMU BUJOB B pupoze. MyTallmoHHBIN IpoLecc U
KOMOWHATHBHASI U3MEHUMBOCTD. [loMy IsIIIMOHHBIE BOJIHBI U Apeiid reHoB. M3omsuus u
MHUTPALHS.

EctecTBeHHbIi 0TOOp — Hanpasisonmii hakrop 3Boronuu. opMel €CTECTBEHHOTO 0TOOPA.

[Tpucrnoco0aeHHOCTh OPraHM3MOB KaK pe3yibTaT 3BoJtonud. [IpuMepsl mpucnocobieHuii y
Opranu3MoB. ApoMOp(O3bl U UANOAANTALINH.

Bux wu BumooOpazoBanme. Kpurepuum Buma. OcHoBHbIE (opMBI BHI000pa30BaHMS:
reorpaguueckoe, 3KOJI0rH4ecKoe.

MaxkposBomorus. DopMbl  3BOJIOLUMU: (UIETUYECKasd, AUBEPreHTHas, KOHBEpPIeHTHas,
napaensHas. HeoOpatumMocTh 3BOIOLIUH.

[IpoucxoxaeHue oT HeceUMaIM3UPOBAHHBIX NpeakoB. IIporpeccupyromas cnernuann3anus.
AnantuBHas paauanus.

Jlemoncmpayuu:

IToprpersr: K. Jlunneit, JXX.b. Jlamapk, Y. [dapsun, B.O. Kosanesckuii, K.M. bap, O.
I'exxens, @. Mromep, A.H. CeBepiios.

Tabnuywr u cxemol: «Pa3BuTHEe OpraHUYEcKOro Mupa Ha 3emie», «3apOoIbIId MO3BOHOUYHBIX
KUBOTHBIX», «ApXeonTepukcy», «DopmMbl 00pbOBI 3a cymecTBoBaHue», « EcTecTBeHHBINH 0TOODY,
«MHoroo0pa3ue CcopTOB pacTeHui», «MHOroodbpaszue mOpOJ >KUBOTHBIX», «llomymsumy,
«MyTanuoHHass ©3MEHYUBOCTHY», «ApomMopdo3sly, «anoananranumny», «O01mas aerenepanus»,
«/IBmxymue cuiisl 3BoonMmny», «Kapra-cxema mapupyra nmytemectsus Y. Jlapsunay, «boppda
3a CyILIECTBOBaHUE, «IIpucnocobieHHOCTD OpraHu3MOBY, «I'eorpaduueckoe
BU000pa30BaHue», « IKOJIOTUIECKOE BHI000PA30BAHHE.

ObopydosaHue. KONIEKLNS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPAacKu, HaOOp IUIOZOB U
ceMsH, KoJuteKius «lIpumepsl 3aIIUTHBIX TPUCTIOCOONIEHUH Y )KUBOTHBIX», MOzenb «OCHOBHBIE
HAIpPaBIIEHUS IBOJIOLUN», 00bEMHAs MoJienb « CTpOEHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KouieKuus «QDOpMbl COXPAaHHOCTH HMCKOIAEMbIX
KUBOTHBIX U pacTeHui», Mojens ammimkanus «llepekpéct xpoMocom», BiIakKHbIE IpenapaThbl
«Pa3Butue Hacekomoro», «Pa3BuTHe JATYHmIKH», MHKponpenapaT «Jlpo3opuna» (HOpMma,
MyTaIuu (OpMbI KPBUTBEB U OKPACKH TEJA).

JlabopaTopHble U MpaKTHYeCKHe PadoThI:



Jlabopamopnas paboma Ne 1. «CpaBHeHHE BUIOB IO MOP(HOJIOTHUECKOMY KPUTEPHUIO.

Jlabopamopnaa paooma Ne 2. «OnucaHue TPHUCTIOCOOJCHHOCTH OpraHm3dmMa U eé
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHe M pa3BUTHE KU3HU Ha 3eMiie

JloHay4dHbIE NPEACTABIEHUS O 3apOKICHUM >KM3HU. HayuHble rumore3bl BO3HUKHOBEHUS
KU3HU Ha 3emuie: abMOreHe3 W mMaHcHepMusa. XUMHUYecKas 3BOJIIOLMS. AOHOTeHHBIN CHHTE3
OPraHMYECKHUX  BELIECTB M3  HEOPraHMYECKHX. OKCIEPUMEHTAJIbHOE  IOATBEPKICHHUE
XUMUYECKOHN dBotonnu. HavanbHpie sTanbl Onosnorudeckoit sBomonuu. ['unoreza PHK-mupa.
dopmupoBaHrEe MEMOpPaHHBIX CTPYKTYP U BOSHMKHOBEHHE MPOTOKIETKH. [IepBble KIETKH U UX
sBoIIIOLIMS. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

Pa3Butne xu3Hu Ha 3emiie 1o 3pam U nepuoaam. Karapxei. Apxeilickas U IpoTepo3oiicKas
apsl. [laneosoiickas 3pa u €€ nepuobl: KeMOPHICKUI, OPIOBUKCKHM, CHITYpUICKUIL, IEBOHCKUH,
KaMEHHOYTOJIBHBIH, IIEPMCKHUH.

Me3so30¥ickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, FOPCKUNA, MEJIOBOM.

KaiiHo30iicKas 3pa u €€ epuopl: ajIe0reHOBbIN, HEOT€HOBBIH, aHTPOIIOTEHOBBIH.

XapakTepucTuka KIMMaTa M TeOoJOrHuecKux IMpoieccoB. OCHOBHBbIE 3Talbl 3BOJIOLUU
pPacTUTENIFHOTO M KHBOTHOTO MHpa. ApomMopdo3bl y pacTeHHil M XUBOTHBIX. llosiBieHue,
paciBeT U BHIMUPAHUE TPYIIIT KUBBIX OPIraHU3MOB.

Cucrema OpraHm4eckoro Mupa Kak OTpa)K€HUE 3BOIIOLUH. OCHOBHBIE CHUCTEMATUYECKUE
IpyNIbl OPraHU3MOB.

OBonronus  4YenoBeKa. AHTpONOJOrvs Kak Hayka. Pa3Burue IpencTaBIeHUM O
MIPOUCXOXKICHUN YeoBeKa. MeToibl u3ydeHus antpornorene3a. CxoacTBa U pa3inyus 4eJIoBeKa
1 )KMBOTHBIX. CUCTEMATUUYECKOE TOJIOKEHHUE YEIIOBEKA.

JBwxymmue cunabl  (dakTopel) aHTpororeHesa. HacnencrBeHHass HW3MEHUYHMBOCTh U
ecTeCTBeHHbIM 0TO0p. OOIIEeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYAUN TPYAa, MBILUICHUE,
peub.

OCHOBHbBIE CTaZMM W BETBU HBOJIIOIMM YEJIOBEKA: ABCTPAJIONUTEKH, YE€IOBEK YyMEbli,
Uenosek npsmoxondamuii, YenoBek HeaHaepTanbckui, YemoBek pasymubiid. Haxoaku
HCKOIIaeMBIX OCTAaTKOB, BpPEMs CYIIECTBOBaHHUS, 00JacTh pacnpocTpaHeHus,, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHI.

Yenoseueckne packl. OCHOBHBIC OOJBIIME pachl: €BporeouHas (eBpazuiickas), Herpo-
aBcTpajoujgHas  (dKBaTopHalibHasi), MOHTOJIOMAHAs  (a3uaTCKO-aMepuKaHcKas). YUepTsl
NPUCTIOCOOJICHHOCTH TPEJCTaBUTENICH UEeIOBEYECKUX pac K YCJIOBUSAM CYHIECTBOBAHMS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

Jlemoncmpayuu:

[TopTpetsr: @. Penu, JI. ITactep, A.U. Onapun, C. Muinep, I'. FOpu, Y. [lapBuH.

Tabnuyer u cxemvr: «Bo3HukHOBeHHe CONHEYHOH cucTeMbl», «Pa3BuTHE OpraHUYecKoro
Mmupa», «PacturenpHas KieTka», «KuBoTHast kieTka», «lIpokapuornueckas KieTkay,
«CoBpeMeHHasi CUCTEMa OpPraHu4ecKoro Mupa», «CpaBHEHME aHATOMMUYECKHUX YEPT CTPOCHHUS
YelloBeKa U 4elI0BEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJIOTMYECKUX HAXOO0K
IIPEIKOB COBPEMEHHOIO ueJoBeKa», «JlpeBHelmme monn», «/lpeBHue monn», «llepBbie
COBPEMEHHBIE JIIOIN», «HeroBeuecKkne pacon.

Obopyoosanue: mynsaxncu  «lIpoucxoxxaenue dyenoBeka» (OIOCTBI  aBCTpajONUTEKa,
MUTEKAaHTPOIa, HeaHAepTalblla, KPOMAaHbOHIIA), CICIKU WM M300pa’keHUs KaMEHHBIX OpYAHii
NEpBOOBITHOTO YeNoBeKa (KaMHM-4ONINepsl, pyOuia, ckpebia), reoXpoHoIornyeckas Tadnuua,
KoJuteKus «@opMbl COXPAHHOCTH UCKOMIAeMBbIX KHUBOTHBIX U PaCTCHHUII.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

Ilpakmuueckan paboma Ne 1. «3yueHne UCKOMaeMbIX OCTATKOB PAaCTCHHUI M KUBOTHBIX B
KOJUIEKIIUAX).

Oxekypcust «IBONIONUS OPTaHMYECKOT0 MHUpa Ha 3emiie» (B €CTECTBEHHO-HAYYHBINH WITH
KpaeBeI4ecKuil My3ei).



Tema 3. Opranu3msl U OKpYy KaOIas cpeaa

DKoJiorus Kak Hayka. 3aJlaud U paselibl SKOJIOTUU. MeTOo bl SKOJIOTHUECKUX UCCIIEOBAHU.
DKOJIO0rH4ecKoe MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHus OpPTraHU3MOB: BOJIHAS, Ha3eMHO-BO3/IyIIHAs, MOYBEHHAS,
BHYTpUOpraHU3MEHHasl.

Okonorndeckue (axropel. Kimaccupukanus 5KOJIOrHYECKUX (PAKTOpOB: aOMOTHUYECKHE,
OMOTHYECKHE U aHTpOoNoreHHbIe. J{eficTBre 3KoIornyeckux (pakTopoB Ha OPraHU3MBbI.

AbGuotnueckue  (akTopel:  CBET,  TeMIeparypa,  BIaxXHOCTb.  DoTomepuoausm.
[IpucnocoOnenust opraHu3MoB K JAeicTBHIO a0NOTHYECKUX (aKkTOpoB. buosoruueckue puTMbl.

buotnyeckne  Qakroppl.  Bumel  OMOTHYECKHMX — B3aUMOJCHWCTBUI:  KOHKYpEHLHS,
XHUIIHUYECTBO, cUMOMO03 U ero (opmel. [lapasutusm, koonepanus, MyTyaanu3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJEOHMYECTBO). AMEHCANIM3M, HEUTpanu3M. 3HaYeHHE OHOTHYECKUX
B3aMMOJICHCTBHI JIJIs CYIIECTBOBAHUSI OPIraHU3MOB B IPUPOAHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XAPaKTePUCTUKH momyisaunu. (OCHOBHBIE IIOKa3aTeNd  TOIMYJISIHH:
YHCIIEHHOCTh, IJIOTHOCTb, POXKJIa€MOCTb, CMEpPTHOCTb, MPUPOCT, MHUTpainus. JluHamuka
YHUCICHHOCTU MOMYJISAILMU U €€ PeryJIsius.

Jemoncmpayuu:

Tlopmpemuor: A. I'ym6onbar, K.®. Pynse, 3. ['ekkens.

Tabnuyst u cxemoi: xapra «llpupomusie 30HBI 3emim», «Cpeapl OOMTaHUS OPraHU3MOBY,
«Dotonepuoauzmy, «llomymsiium», «3aKOHOMEPHOCTH POCTAa YHCICHHOCTH MOMYJISIHH
uHOy30pun-Typenbkn», «lIumessie nenmy.

JlaGopaTopHble U NpaKTU4YecKue padoThbi:

Jlabopamopnasn paboma Ne 3. «Mopdonoruueckne 0COOEHHOCTH PACTEHU U3 Pa3HBIX MECT
OOUTaAHUS.

Jlabopamopuasa paboma Ne 4. «BnusHue cBeTa Ha pOCT U pa3BUTUE YEPEHKOB KOJICYCay.

Ilpaxmuueckaa paboma Ne 2. «Iloncy€t MIOTHOCTU MOMYJISLMI pa3HbIX BUIOB PACTCHUI.

Tema 4. CoobiecTBa 1 IKOJIOrHYEeCKHE CHCTEMbI

CooOmiectBo  opranu3smoB  —  Ouoneno3.  CTpykrypsl — OuOIleHO3a:  BHJIOBaf,
NpOCTpaHCTBEHHAs, Tpoduueckas (rnumieBas). Bunsl-nomuaanTel. CBs3u B OMOIICHO3E.

Dkosoruueckue cuctembl (dkocuctemsl). llonarue o0 »skocuctemMe U OHOreOlEHO3E.
@OyHKIIMOHAIBHBIE KOMIIOHEHTBl 3KOCHUCTEMBL: TPOIYIEHTBhI, KOHCYMEHTBHI, pPEIYyLEHTHI.
KpyroBopot BemiecTB M NOTOK 3HEPruM B 3KocucTteMe. Tpoduueckue (MUILIEBbIE) YPOBHH
skocuctembl. [lumieBbie menu u cetd. OCHOBHBIE TIOKa3aTeNM SKOCHUCTEMBL: OHomacca,
MPOAYKIMSA. DKOJOTHYECKUE MUPaMUAbL: MPOAYKLHH, YUCICHHOCTH, Ouomaccel. CBOMCTBa
9KOCUCTEM: YCTOMYUBOCTb, CAMOPETYIISIUS, pazBuTue. CyKieccus.

[Ipupoanbie »KOCHCTEMBI. JKOCHUCTEMBI 03€p U peK. ODKOCHCTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOIO JIECa.

AHTpPONOreHHbIE 3KOCUCTEMBI. ATpo3KocucTeMbl. YpOoskocucteMbl. buonorumueckoe u
XO35IIICTBEHHOE 3HAaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak Qaxtop ycToHunBocTH 3KocucTeM. CoxpaHeHHE OHOJIOrMYECKOTo
pa3zHooOpasus Ha 3emiie.

VYuenue B.W. Bepnaackoro o 6uochepe. ['panuiipl, coctaB u cTpykrypa ouochepsr. Kupoe
BemectBO M ero  ¢ynknun. OcoOeHHOCTH OHMOCchepsl Kak TII00AaTbHOH HIKOCHCTEMBI.
Jlunamuueckoe paBHOBeCHE U 0OpaTHasi cBsi3b B 6rocgepe.

KpyroBopoTsl BemiecTB M OHOT€OXMMHYECKHE IMKIBI 3JIEMEHTOB (yriiepoa, as3ora).
3oHanbHOCTH OHMochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B 6uochepe 3emuan. AHTpoONOreHHbIe U3MeHEeHHs B Ouocdepe. ['modanpHbIC
9KOJIOTMYECKUE TPOOIIEMBI.

CocymecTBoBaHuEe MPHUPOIBI U uenoBedecTBa. CoxpaHeHne OmopazHooOpasusi Kak OCHOBa
ycToiunBocTu 6uochepsl. OCHOBA pallMOHANBHOTO YNPaBICHUS NMPUPOAHBIMU pecypcaMu M HX
ucnoib3oBanue. JloCTKeHHst OMOIOTUU U OXpaHa MPUPOIbI.

Jlemoncmpayuu:



llopmpemui: A.Jlx. Tencnu, B.H. Cykaués, B.1. Bepnanckuii.

Tabnuyvr u cxemwr: «llumessle nenu», «buoneHo3: coctaB U CTPyKTypa», «llpuponHsie
coobmiectBay, «llemn muraHus», «OKomoruueckas mnupamuaa», «buocdepa U UEIOBEK»,
«JKocucTeMa IMIMPOKOJUCTBEHHOTO Jiecay, «IKOCHCTEMa XBOHWHOro Jieca», «buoreHos
BofoéMay, «ArpoueHo3», «lIpumepHble aHTPONOreHHbIE BO3JICUCTBHS HA MPUPOIY»,
«BaxkHelmme HMCTOYHUKHU 3arpsi3HEHUS BO3JyXa M TPYHTOBBIX BOI», «llouBa — BakHeimas
cocrapnsitomias ouocheps», «DakTopsl Aerpaganuu mouBy, «[lapaukoBsiil 3G hekT», «PaKkTOphI
PaIMOaKTUBHOTO 3arps3HeHus1 Onocdepsn», «O0mas cTpykTypa ouochepsn», «Pacnpoctpanenue
KU3HH B Ouochepe», «O30HOBBIN 3KpaH Ouocheps», «Kpyrosopor yriepoga B 6uochepey,
«KpyroBopot a3ota B mpupoie».

Obopydosanue: Moaenb-anIuuKanus « TUmuuHbIe OMOLIEHO3bI», Tepbapuil «PacTuTenbHbIC
coobmiecTBay, Koyulekiuu «buoneHos», «BpenuTenn BaKHEUIIUX CEIbCKOXO3SICTBEHHBIX
KyJIbTyp», TepOapuu ¥ KOJUICKIIMM PACTeHW W >KUBOTHBIX, MPUHAJJICKAIINE K pPa3HbIM
AKOJIOTUYECKUM TpyImaM oaHoro Buaa, KpacHas kaura Poccuiickoit deneparuu, nzo0paxeHus
OXpaHsEMbIX BUJIOB PACTEHUN U KUBOTHBIX.

TEMATHUHYECKOE IINIAHUPOBAHUE YYEBHOI'O ITPEIMETA <<buoJjorusa>>
VYueOusblii npeameT «buonorus» (6a30BbIi ypoBeHb) - Bcero 70 4, U3 HMX 6 4 — pe3epBHOe
Bpems
10 KJITACC. 1 u B Hegento, Bcero 35 4, N3 HUX 3 4 — pe3epBHOe BpeMs
11 KNACC. 1 u B Hegento, Bcero 35 4, N3 HMX 3 U — pesepBHOEe Bpems

TemaTnueckue 0JI0KH, OcHoBHOe coaep:kaHue OCHOBHBIE BHIBI
TEeMBI AeATeJILHOCTH
00y4aonuxcs
10 xaace

Tema 1. buoJiorusi Kak HayKa

buonorus B cucrteme Hayk buomorns xak wHayka. CBsa3u | PackpbiBaTh COZIEpIKaHUE
Ouvonmorni ¢ OOIIECTBEHHBIMH, | TEPMHUHOB M TOHSATHH: Hay4YHOE
TEXHHUYECKUMH u JIpYTMMHU | MHPOBO33pEHHE, HayyHas
€CTECTBEHHBIMU HayKaMH, | KapTHHAa MHpa, HAyYHBIA METOJ,
¢unocodueli, penuruen, I3TUKOH, | TUNOTE3a,  TCOPHS,  METOMBI
3CTETUKOM W mpaBoM. Poib | MccnenoBaHMs.

ounonorun B (hopMupoBaHUH
COBPEMEHHONM HAy4YHOH KapTHHBI
mupa. Cucrema OHOJIOTHYECKUX
HayK.

Hemonucmpayuu:

Ilopmpemwi: Y.  lapsun, TI.
Mennens, H. K. Konbnos, JIx.
Yorcon u @. Kpuk.

Tabnuyer u  cxemvl: «MeTOIBI
MO3HAHUSI XKUBOH IPUPOIBI»

XapakTepu3oBaTh OHOJIOTHIO Kak
HAyKy, €€ MECTO W pOJib CpEeIH
JIPYTHX  ©CTECTBCHHBIX  HayK.
Ilepeuncnate pasaeiibl OHOJIOTHH
B COOTBETCTBHE C OOBEKTAMH
W3YYCHUSI.

HazbiBaTh BakHEWIIME OTpaciu
OMOJIOTMYECKUX 3HAHUHA u
3a71a4H, CTOSIIIINE nepen
ouonorueii XXI B.

Metonanl MO3HAHUA JKUBOH
MIPUPOABI

Metoanl MO3HAaHUA SKUBOU
IPUPOABI (mabmroieHue,
SKCIIEPUMEHT, OIHCaHHE,
M3MEpEeHue, KIaccupuKanus,

MOJICIIMPOBAHUE,  CTATUCTUYECKAsI
00paboTKa TaHHBIX).
Hemoncmpayuu:

Tabauyoer u  cxemvi: «MeTOIbI
MO3HAHUS KUBOW TPUPOIBIY.

PackpeiBath COZIEpIKaHUE
TEPMHMHOB U TOHATHHA: Hay4HBII
METOJ], METOJIbI UCCIIEAOBAHUSI.

XapaxTepuszoBaTh OCHOBHBIE
METOJIbI MO3HAHUS JKUBOU
MIPUPOJIBL: HaOII0ICHHE,
9KCIEPHUMEHT, OTIMCaHUE,
HM3MEpEeHUe, KJIACCU(UKAIIHS,
MOJIEIMPOBAHHE, CTATUCTUYECKAs




Jlabopamopusie u npaxmuueckue

padomor:

[IpakTrueckas pabora Ne 1.
«Vcnionb3oBanue Pa3IUYHBIX
METO/IOB npu W3y4YEeHUHU

OHOJIOTHYECKNX 00OBEKTOBY

00paboTKa TaHHBIX

Tema 2. ’)KuBble cucTeMbl H UX OPraHU3auus

buonornyeckue CHUCTCMBI,
MMPpOHCCChI U UX U3YUCHUC

JKuBbie cucTembl (OMOCHUCTEMBI) KaK
mpeaMeT  u3ydeHUs  OMOJIOTHH.
OTinyre  KHMBBIX ~ CHCTEM  OT
HEOPraHU4eCKON MPUPOIBI.

CpoiictTBa  OWocucteM W HX
pasHoobpasue. YpoBHHK
OpraHu3anuu ouocucTeM:
MOJICKYJISIPHBIH, OpPTraHOMJIHO-
KJIETOYHBIH, OpPTaHU3MEHHBIH,
MTOMYJISAITHOHHO-BHIOBOM,

9KOCHCTEMHEI (buo-

Te0IIeHOTUYECKHiT ), OnochepHBbIi.
Hayxu, wsywaromue OHOCHUCTEMBI
Ha Pa3HbIX YPOBHAX OpraHU3aIIH.
Hemoncmpayuu:

Tabauysl u cxemovr: «OCHOBHBIC
MPU3HAKU KU3HW», Y POBHU
OpraHM3allly )KUBOM MPUPOIBIY.
Mopens monekyasl JJHK

P ACKPBIBATH COACPIKAHUC
TCPMUHOB U TIOHATHM: CUCTEMA,

OmoJroruuecKkas cucTeMa,
3JIEMEHTBl CUCTEMBI, CTPYKTypa
OMOCHCTEMBI, CBOMCTBA JKHUBBIX
CHCTEM, obmeH BEIIECTB,
pasMHOXKEHHE, POCT, Ppa3BUTHE,
HaCJIeICTBEHHOCTD,
MU3MEHYUBOCTb, Pa3lIpakuMOCTh,
9HEPro3aBHCUMOCTb, YPOBHH
OpraHu3alyu KU3ZHH
(buocuctem).

XapakTepu3oBaTh NIPUHIATIBI
OpraHMu3aIyu ouocucreM:
OTKPBITOCTb, BBICOKast
YIOPSIOYEHHOCTH,
CaMOPEryJISIUS, UEPAPXUIHOCTb.
IlepeuncnaTe  yHHMBEpPCAIbHBIC
CBOMCTBa  JKHMBOTO:  €JHHCTBO
XHMHYECKOTO cocrasa,
pa3apaKuMOCTb, JBIDKECHHE,
rOMeocCTas3, pocT 1 Pa3BUTHE,
HACJIeZCTBEHHOCTb,
HU3MEHYHBOCTb, IBOJIFOIIHS
(mpucniocoOnenue K

M3MEHSIOLIUMCS YCIIOBHSM).
[IpuBoauTh IPUMEPHI OHOCHUCTEM
pa3HOro0 YPOBHS OpraHU3allud U
CpPaBHHBATH MPOSBIICHHS CBOWCTB
KUBOTO Ha pa3HBIX YPOBHSAX.
XapaxkTepuzoBaTh OCHOBHBIE
MPOIECChl,  NPOTEKAIINUE B
O6uocucreMax: 0OMEH BEIECTB U
MpeBpalieHue SHEpTHH,
CaMOBOCITPOU3BE/ICHHE,
CaMOpeTyJIALUS, pa3BUTHE.
Cobmoath mpaBmiia O0epexHOro
OTHONIEHUS K JKUBOU NpUPOJIE

Tema 3. XuMn4yecKkHii COCTaB M CTPOCHHE KICTKH

XUMHYECKHA COCTaB KJIIETKH.
Boja u MuHepanbpHbIe CONH

XHAMHUYECKUHN COCTaB KJIETKH.
XUMHYECKHE 3JI€MEHTHI:
MaKpORJIEMEHTBI, MHUKPOJJIEMCHTHI.

Boma u MuHepangbHBIC BeEIIECTBA.
ODOyHKIIMA BOIBI W MHHEPATHHBIX
BeliecTB B KieTke. [loanmepkanue
OCMOTHYECKOTO OanaHca.
Hemoucmpayuu:

Juazpammor: «Pacnpenenenue
XUMHYECKUX DJICMEHTOB B HE)KUBOMH
MIPUPOICY, «Pacnpenencaue

PackpeiBath coiep)KaHue
TEPMHUHOB ¥ MTOHSATHHA: DJIEMEHTBI-
OUOTEHBI, MaKpO3JIEMEHTHI,
MHUKpPORJIEMEHTBI; MUHEpaJbHbIE
BEIIIECTBA, MOJIEKYJa BOJABI Kak
IUIOJIb, BOJOPOAHBIE  CBSI3W;
ruapoQuIbHbIE U THIPOGOOHEIE
BEIIECTBA.

Jloka3bIBaTh €JIMHCTBO
9JIEMEHTHOTO COCTaBa KakK OIHO
13 CBOMCTB )KHBOTO.




XUMHAYECKUX
3JIEMEHTOB B KHBOW MPUPOIELY.

Tabauyul u cxembl:
«Ilepuogmuaeckas Tabnuma
XUMHAYECKUX 3JICMCHTOBY,

«CTpOCHI/Ie MOJIEKYJIbI BOOBD»

Pacnpenenars XUMHUYECKUE
JJIEMEHTHl [0  Tpymmam B
3aBUCUMOCTH

OT KOJIMYECTBEHHOI'O
MIPEICTaBUTEIHLCTBA B
OpraHu3Me; XapaKTepHU30BaTh
POJIb OTHETLHBIX DJIIEMEHTOB.
BEIIBISITE CBsI3b MEXKITY
COCTaBOM, CTPOCHHEM MOJICKYJIbI
XHMHYECKOTO COEIMHEHHS U €ro
GYHKIUSIMH B KJIETKE

benku. CocraB u cTpoeHHE
0enkoB

Benku. CocraB u cTpoeHHE OEIKOB.

AMPHOKHUCIIOTBI —  MOHOMEpBI
OEJIKOB. He3ameuumele u
3aMEHUMBbIE AMUHOKUCJIOTHI.

AMHMHOKHUCIIOTHBIA COCTaB. YPOBHHU
CTPYKTYpbl OE€JIKOBOW MOJEKYJIBI
(mepBUYHAsI, BTOpUYHAS, TPETHYHAS
W YCTBEPTUYHAS  CTPYKTypa).
XuMHYECKHE CBOHCTBA OEJIKOB.
buonorndeckue GyHKITNN OCITKOB.
JemMoncTpanuu:

Tabmuuer u  cxembl: «CTpoeHue
MOJIEKYJIBI OEITKay.

PackpriBathb co/iep KaHue
TEPMUHOB U TIOHSTUMN: OCIKH,
ITOJIUMEDEI, MOHOMEDEBI,
AMHHOKHCIIOTBI,  TIEMTHIHASL
CBSI3b, TIOJIATICTITU,
JIeHaTypanusl.
XapakTepu3zoBaTh  OCIKH  Kak
KJ1acc OpPraHn4CCKuX

COCAMHEHUH; KiaccupULUUpOBaTH
X T0 CTpoeHuto (TIOoOYyIspHEIE
u ¢bubpUIISIpHEIE Oenkn),
MEPEUNCIIATE U XapaKTEepU30BaTh
(GyHKIIMY OETTKOB

O6opymoBanue: CBETOBO
MHKPOCKOI, MUKPOIIPENapaThl
®depmentsl — Ouonornueckue | Pepmentsl  —  Ouosormueckue | PackpbiBath coJiep KaHue
KaTaJM3aTopPhI KaTaJln3aToPhbI. TEPMHUHOB 17§ TIOHSITHIA:
Crpoenue (epMeHTa: aKTHBHBIA | QepMEHTHI, aKTUBHBIH ILEHTP,
LEHTD, cyOcTpaTHast | cyOcTpatHas — CHEIU(UIHOCTb,
CIETI(PHUIHOCTb. KO()epMEHTHI, OENKN-aKTHBATOPHI

KodepmenTsl. ButamuHsI.
Otnuunst pepMeHTOB

1 OeJNIKU-UHTHOUTOPEL.
VYka3pIBaTh OTIUYUS PEPMEHTOB

OT HEOPTaHWYECKHUX KaTalln3aTOpPOB. | OT HEOPTaHUIEeCKUX
JemoHcTpanmu: KaTaJIn3aTopoB.

Tabmuupt u  cxembl: «Ctpoenue | OOBACHATH POsib GEPMEHTOB
(depmenTay. B (YHKIIMOHUPOBAHUH KHBBIX
O6opymnoBanue: 000pyAOBaHHUE NIl | CHCTEM, B TPOMBINIICHHOCTH, B
MPOBEICHHS HaOJIOIeHNH, | MEJUIINHE,

W3MEPEHUM, SKCIIEPUMEHTOB. B MOBCEAHEBHON KU3HU
JlabopaTopHble ¥ TpakTHYECKHE | YeIOBEKa

paboTHI:

Jlaboparopnass pabora Ne 1.

«3yuenue KaTaJIMTUYECKOM

aKTHBHOCTH dhepmeHTOB (Ha

MpUMepe aMUIIa3bl WIIKM KaTaJla3bl)»

Yrneoapl. Jlunuasl YrneBonsl: MOHOcaxapuabl | PackpbiBaTh COJZIepKaHue
(Tmroko3a, pubo3a M | TEPMUHOB U MOHATHHN: YTIEBOIBL,
Ie30KCHpr003a), caxapuabl | MOHOCAXapHUIbI, TACaXapHU/IBI,
(caxapo3a, JIAKTO3a) U | TIOJUCAaXapH/IbI, TJIFOK03a,
MoJIMCaxapu bl (xpaxmau, | pubo3sa, ne30Kcuproo3a,
TJTUKOTCH, IIEJUTI0JI032). caxaposa, JIaKTO3a, MaJbTo3a,
Bruonornyeckue (YHKIMH | [EJUTI0I03a (kneryatka),
YTIIEBOJIOB. Jlununer: | kpaxman, TIUKOTEH; JIAIUIBI,
TPUTIHIIEPHUIBI, thoconumuael, | TpuriMuepuasl (KUpHI, Macia),
CTEPOHIBI. dochonumuapl, CTepOUIbL.

I'uapodunbHO-THAPOPOOHBIE

XapakTepu3oBaTh YIJIEBOJIBL,




CBOICTBA. buonornueckue
(YHKIVH JTUITH]OB.

CpaBHEHHE YTIEBOJAOB, OEIKOB M
JUTUAOB KaK MUCTOYHUKOB SHEPTHUU.
JemoHcTpauuu:

TaOuuIel U CXEMBI: «YTIE€BOIBDY,
«JIuouaey.

O6opynoBaHue: 000py/I0BaHNE

JUTUABl KaK KJIaCCOPTaHUIECKUX
COEIUHEHU.
KnaccudummpoBats yriaeBoasl u

JUTAABI o CTPOCHHUIO;
MEePeYUCIATh (byHKIMH
YTJIEBOJIOB 1 JIUIHJIOB.

CxeMaTn4ecKu n300pakaTh

CTPOCHUEC MOJICKYJT YIJICBOOOB,

Ul TIpoBeAeHUs  HaOJIoNeHWH, | TMIHIOB
M3MEPEHUMN, IKCIEPUMEHTOB

HyxknennoBbie kuciotsl. ATO HykneunoBsie kucnorel: JHKu | PackpriBaTh COZIepKaHue
PHK. Hyxneotunsl — MOHOMEpHI | TEpPMHUHOB u MOHATHUH:
HYKJICHHOBBIX KHCIOT. CTpoeHHe | Je30KCUPUOOHYKICHUHOBAS
¢ynxkmun  JJHK.  Crpoenue wu | kuciora (AHK),
¢ynkuun PHK. AT®: ctpoenue u | puOOHYKICHHOBAS KHCJI0Ta
(yHKIHH. (PHK), HYKJICOTH]I,
JemMoHcTpanuu: MOJIMHYKJICOTHAHAS Lenb
Ioptpetsr: [Ix. Yorcon, @. Kpuk, | (moiuHyKI€OTHN),
M. Vunkunc, P. ®paHknuH. KOMITJIEMEHTAPHOCTh,  (YHKIUH

TaOauIbl U CXEMBI:
«Hyxnennosbie kucnotsl; JTHK»,

«buocunTes ©Oenka», «CTpoeHue
MoJieKyJbl ATO».
O6opymnoBanue: CBETOBOM

MHUKPOCKOII, MUKPOIIpENapaThl

JHK (xpanmenme wu mepemada
HAaCJICICTBEHHONH WH(OpMAIIHH);
Buasl PHK (undopmannonHnas,
TpaHCIOpTHasI, pubocomManbHas);

ageHo3uHTprdocdar (ATD),
MaKpO3PTrUIecKas CBS3b.
XapakTepu3npoBaTh
HYKJICWHOBBIE  KHCIOTHI  Kak
XUMHYECKHE  COEIWHEHUS W
HOCUTEIIHU HACJEICTBEHHOU
WHGOPMAITHH.

OtmeuaTh 0COOEHHOCTH
CTPOCHHUS MOJIEKYJI
HykiaenHoBbix  kucinoT  (JHK,
PHK) u ATO®.

Cxemarndecku n300paxkathb

CTPOCHUE HYKJICOTUOB, MOJIEKYI
HYKJIEMHOBBIX KUCA0T, ATD

Hcropust m MeToAsl U3y4EHHS
kietku. Kiterounas teopus

[utonmorusi — Hayka O KJETKE.
Kitlerounas Teopus — mnpumep
B3aUMOJICHUCTBHS uaed M (GakToB B
Hay4YHOM IO3HAHHH.

Metoapl

M3Yy4eHUs

KJIETKH.

JemoHcTpauuu:

IToptpersr: A.

Jlesenryk, P.

I'yk, T. lIBanH,

M. Ilnetinen,

K. bBap, P.

Bupxos.

O6opynoBaHue: CBETOBOH
MHUKPOCKOTI, MUKpPOIIpeapaThbl
pacTHTENbHBIX, JKUBOTHBIX u

0aKTepHAIIbHBIX KJIETOK; PUCYHKH C
MukpodoTorpadusMu KJIETOK,

PackpeiBath COZIEpIKaHUE
TEPMUHOB H TNOHATHUH: KJICTKA,
LIUTOJIOT U packpbIBaTh
coJlepiKaHue MOJIOKEHUH

KJIETOYHOH TEOPHH.
[Tepeuuncnsate u
XapaKkTepHu30BaTh
OCHOBHBIE METOJIBI
M3Yy4EHUs KIETKH:
(pUTOTOBIIEHHE CPE3OB,
OKpalIuBaHue,
MHUKPOCKOITUPOBAaHHUE,

HeHTpU(yrupoBaHue,

KyJIbTHBHPOBaHNE

TKaHEeH)

KJICTOK nu




IMOJTY4YCHHBIC C ITIOMOIIBIO
CBE€TOBOI'O )41 SJICKTPOHHOT'O
MHKPOCKOIIa

Kietka

KaK [CJI0CTHasA XuBas CUCTEMaA

Knetka xak 1iemocTHast —KUBast
cucrema. O0IIMe TPUIHAKH KIETOK:
3aMKHyTasi HapykHas MeMOpaHa,
Mouekyibl JIHK kak reHermueckuit
anmapar, cucTeMa CHHTe3a OeKa.
THUmbl KNETOK: 3yKapHOTHYECKasl M
npokapuotudeckas. (OcoOeHHOCTH

CTpOEHUs MIPOKAapUOTUYECKOM
KIIETKH.

Knertounas CTCHKa
Oaxrepwmii. CTpoeHNE
3YKapUOTUYECKOU KJIETKH.

OCHOBHBIE OTIMYUSPACTUTENHHOM,
KUBOTHOM W TPUOHOH  KIIETKH.
[loBepxHOCTHBIE  CTPYKTYpHl  —
KJIETOYHAsl CTEHKa, TIJIMKOKAJIUKC,
X QyHKITHH.
[TnazmarnueckasmemOpana, ee
CBOWCTBA U (DYHKIIHH.
JemMoHncTpanuu:

[optpetsr: A. JleBenryk, P. I'yk, T.
[IBann, M. llneiinen, K. bap, P.

Bupxos.
Tabmumer u  cxembl: «CTpoeHHe
3YKapUOTUYECKOU KIJIETKWY,

«CTpoeHne JKUBOTHOM  KIIETKW»,
«CTpoeHne pacTUTEIbHOM KIIETKWY,

«CtpoeHue MPOKAPUOTUYECKON
KIICTKUY.

O6opynoBaHue: CBETOBOH
MHUKPOCKOTI, MHUKPOIIpeTapaThl
PaCTUTCIIBHBIX, JKHUBOTHBIX )51

6aKTCpI/IaJ'IBHI>IX KJICTOK

PackpeiBath conepxanue
TEPMHUHOB U TOHSTHUIL: KIETKU
(sykaproTuueckas,
MPOKApHOTHYECKAS ),
MIa3MaTHyeckas MeMOpaHa
(TmazManemMma), TITMKOKAJIAKC,
TPaHCIIOPT BELIECTB
(maccuBHBIN, aKTUBHBIH),
3HI01MTO3 ((arouros,
MMAHOIINTO3), YK30IIUTO3,
KJIETOYHAs! CTEHKA, HYKJICOHI.
CpaBHUBaTh  MeXIy  cO0OI
9YKapUOTHYECKHE u
MPOKAPHOTUIECKHE KJICTKH;
OTMEYaTh CXOJCTBO M PA3IHUHS
B CTPOCHHHM KJIETOK OakTepui,
JKUBOTHBIX, PaCTEHUH 1 rpHOOB

Crtpoenue
KIICTKN

JYKapUOTUYECKOM

[uTormasmMa ® ee  OpraHOWBI.
OmxHoMeMOpaHHBIC OpTaHOWIBI
knetku: OlIC, ammapar [ompmxw,
JIA30COMBL.

[TomryaBTOHOMHEIE OpTaHOUIBI
KJICTKU: MUTOXOHJIPHH, TUTACTHIBI.
[IpoucxokcHUEe MHUTOXOHAPHHA U
mIacTua. Bugsimiactu.

HememOpanusie OpTaHOMIBI
KICTKU: PUOOCOMBI,  KJICTOYHBIN
LEHTP,

LIEHTPUOJIN, PECHUYKU, >KTyTHUKH.
DyYHKIIUU OPTaHOUIOB KJIETKH.
Bxrouenust.

Slapo — perymsTOpHBIM  LIEHTp
kietkn. CTpoeHHWE sapa: suepHas
o0omnouKa, KapHoIJia3ma,

XPOMAaTHH, SAPBILIKO.
XpomocoMel. TpancnopT BeLECTB B
KIIETKE.

JleMoHcTpauuu:

PackpeiBath COZlEpKaHUE
TEPMHUHOB 51 MOHATHUI:
LOUTOILIA3Ma, OpraHOU/BbI,

9H/IOTIIA3MATHIECKACETh
(OIIC),  ammapar  [ompmxw,

JIU30COMBI, BaKyOJIb,
MUTOXOHJIPUH, TUTACTHIBI
(xJoporacTel,  XpOMOILIACTEHI,
JIEHKOTIIIaCTHI), pHUOOCOMBI,
MHUKPOTPYOOUKH, KJIETOYHBIN

HeHTp (LeHTpocoMa), PECHUYKH,
KTYTUKH, BKJIIOYEHHUS, SIPO,

sqepHas o0oouka,
KapuoIJia3ma, XpOMAaTHH,
SOPBILIKO, XPOMOCOMBI.

OnuceBaTh CTpOEHHUE

J3YKAPUOTUYECKOW  KIETKH TIO0
M300paKeHUSIM U

Ha MUKpOTpenaparax;
KJIaCCU(HUIIMPOBATh OPraHOUIBI B
3aBUCHMOCTH OT OCOOCHHOCTEH




[optpetsr: A. JleBenryk, P. I'yk, T.
[IBann, M. Ulneitnen, K. bap, P.

Bupxos.
Tabmuupr u  cxembl: «CTpoeHue
3YKapUOTUYECKOU KJIETKUY,

«CtpoeHue KUBOTHOW  KIIETKH,
«CTpoeHre pacTUTEIHHON KIETKH»,

«Ctpoenue MIPOKAPUOTUIECKON
KIICTKI,

«Ctpoenue siapa KIICTKI.
O6opynoBanue: CBETOBOI
MHUKPOCKOTI, MHUKPOTIPEnapaThl
pacTUTETbHBIX " MKHBOTHBIX
KJIETOK.

JlaGopaTopHble ¥ NPaKTHYECKUC
paboThI:

JlaGopatopnass pabGora Ne 2.
«3yueHne  CTpOEHHS  KIJIETOK
pacTeHHid, >KMBOTHBIXH OaKTepuit
MO MHKPOCKOIIOM Ha TOTOBBIX
MHUKPOIIpEnaparax u ux OIHCaHUE»

UX cTpoeHus (0AHOMeMOpaHHEIE,
JIByMeMOpaHHbIE,
HeMeMOpaHHEIE); OTIMICHIBATH
(YHKIMHM KaXKJIOTO OpPTraHOH]a B
KIICTKE.

XapaxTepuzoBaTh KJIETOYHOE
SOpO KaK MECTO XpaHCeHHS,
nepeaayn (YABOCHHE XPOMOCOM)
W peanu3anud (TPaHCKPUIIIIHS)
HACIJIEZICTBEHHOW  WH(OpMaIu
KIICTKH.

[lepeuncnath W  ONHCHIBATH
KOMIIOHEHTHl ~ sfipa W HUX
GyHKIMH;

CxemMaTHyHO n300paxarh
CTPOCHHE  PACTUTENBHOW |
KUBOTHOU KJIeTKA. OOBICHATH
OHMOJIOrMYECKOe 3HAYCHUC
TPAHCIIOPTA BEIECTB B KJICTKE

Tema 4. JKusHeaeaTeIbHOCTh KJIETKHU

OOmeH BemecTB. [lmacTnueckuii
oOMmeH. dorocuHTE3.
XeMOCHUHTE3

OOMeH BEIIECTB, WJIM META00IH3M.
Accumunsuus (TutacTruecKuiA
00MEH) u IUCCUMIISLIHAS
(oHepreTHueckuii oOMeH) — JBe
CTOPOHBI €INHOTO nporiecca
MeTabosm3Mma. Ponp 3aKOHOB
COXPAHCHUS BEIIECTBA M DHEPTUH

B TOHMMaHHH MeTabonu3Ma. THrbl
oOMeHa BelecTB: aBTOTPOQHBIA U
rereporpodHbid. Ponb ¢depmeHToB
B OOMEHE BEIIECTB M MPEBPAIICHUH
SHEpruu B Kietke. DoTocuHTE3.
CeeroBass ¥ TeMmHOBas  (hasbl

¢doTocuHTe3A. Peakuun
¢dboTocuHTE3A. OddexTuBHOCTH
¢doTocuHTE3A.

3navyenue GOoToCHHTE3A ISl )KU3HU
Ha 3emuie. BausiHue ycnoBuii cpessl
Ha  (GOTOCHHTE3 U  CHOCOOBI
TIOBBIIICHUS €70 MPOJLYKTHBHOCTH Y
KYJIBTYPHBIX PaCTEHHH.
XeMOCHHTE3.
XeMOCHHTE3UpYIOIue  OaKTepHu.
3HaueHne XEMOCHHTE3a JJIA KU3HU
Ha 3eMiie.

JleMoHCTpanuu:

Ioptpetsr: K. A. Tumupsizes.
TaOnuisl 1 cXeMBbl: «XJIOPOIIIacT,
«DoTtocuHTE3»

PackpeiBath cojep)KkaHue
TEPMUHOB W TOHATHHA: OOMEH
BEILIECTB u MpeBpalieHue
SHEPruu (MeTabomm3m),
ACCUMUIISIIIHS, MTaCTUYCCK UM
o0MeH, JIMCCUMMIISIINS,
SHEPreTUYECKUI oOMeH,
(doTocuHTeE3, ¢dotonms,
dochopunuporanue,
MEePEeHOCUUK MIPOTOHOB,
XEMOCHHTE3.

OrnurceIBaTh dboTocuHTE3,

NpOLECChl,  MPOTEKAlolHe B
CBETOBOU M TEMHOBOH (a3se.

BrisBasTh MPHUYUHHO-
CIIEICTBEHHBIE  CBS3M  MEXIY
MOTJIOIIEHUEM COJTHEUHOU
SHEPIUH xJ0pouiIoM u
cuHTe3oM Monekyn ATO.

CpaBHHBATH HUCXOJHBIE

BEILIECTBA, KOHEYHBIC MPOIYKTHI
U yCJIOBHS TPOTEKAHUS peaKIuit
CBETOBOH W TEMHOBOH (hazbl

(doTocuHTE3a; CpaBHuBaTh
¢dboTOCHHTE3 H  XEMOCHHTES3.
O1eHNBaTh 3HAYECHHUE

(oTOCHHTE3a 1 XEMOCHHTE3a ISt
JKA3HU Ha 3eMiie

OHepreTuyecKkuii 00MeH

DHepreTU4eckuii 0OMEH B KIIETKE.
Pacmenienre BewecTs, BbIACICHUE
U aKKyMyJHUPOBAaHHWE DHEPIHH B
KJIIETKE. OTambl DSHEPreTUYECKOTO
oOMeHa.

PackpriBath colep KaHue
TEPMUHOB u MIOHSITHI:
SHEPreTUYECKUM oOMmeH,
TJIUKOJTU3, MOJIOYHOKHCITIOE

Opo’xeHme, CIIUPTOBOE




I'nukonus. bpoxeHuen ero BUIbI.

KucnopogHoe  oxucrnenue, Wiu
KJIETOYHOE JBIXaHHE.
OKHCIUTEIRHOE
dochopuupoBanue.

O GEeKTUBHOCTE IHEPTETUICCKOTO
oOMeHa.
JemMoncTpanuu:
Tabmuis! u
«TUIBITINTaHUSY,
«Metabonu3my, K MUTOXOHPUS,
«OHepreTu4eckuii 0OMeH»

CXCMBI:

OposxeHue, OHMOJIOTHYECKOE
OKHCJICHHE, KJIETOUYHOE JIbIXaHHE,
JIACCUMHUITSITIVS, bepMeHT.
XapakTepu3oBaTh oOMeH
BELLECTB u IpeBpalLeHue
sHeprun (MeTaboan3M) KaK OIHO
HX CBOWCTB KUBOTO.

[epeuncnsarsy 0COOCHHOCTHU
TTACTHYECKOTO "
JHEpPreTudeckoro  obOMeHa B
KIICTKC, YCTaHaBJIUBATb

B3aUMOCBSI3b MEKAY HUMH.
Pasnuuate THITBI oOMeHa
BEIIECTB B KJIETKE: aBTOTPOQHBIH
Y TETEPOTPOQHBIA.

OnuckiBaTh 3TaIbI
SHEPreTHICCKOTO obmeHa
(TTOATOTOBUTEILHBIH,
0eCKUCIIOPOIHBIH,
KHCIIOPOIHBIN)

¥ CpPaBHUBATH UX MEXIy COOOM.
XapakTepu3oBaTh peakinuu
TITUKOJIN3A, OposKeHws,

KJIICTOYHOI'O JBbIXaHHs, BBISABIATH
MMPUYNHHO-CJIICACTBCHHBIC CBA3U
MCKAY TJIHUKOJIU30M, KICTOYHBIM
ABIXaHUEM U CHHTE30M MOJICKYJI

ATO. CpaBHUBaThH
3¢ (EeKTUBHOCTD
OCCKHCIIOPOTHOTO u
KHCJIOPOAHOTO 3TAIloOB
BuocunTes Oenka Peakuuu  marpuuyHoro  cuHresa. | PackpreiBath coepKaHue
lenetnueckas  uH(OpMAIMsg W | TGPMUHOB W TOHSTUH: TeH,

JHK. Peamm3anuys TeHETHYECKOU
MHPOpPMAIIUH B KIIETKE.
I'eHeTHYeCKW KOJI MEro CBOMCTBA.

TEHETUYECKUN KON, MaTPUYHBII
CHHTE3, TPAHCKPHUITITHS,
TpPaHCISAUUS, KOJIOH, AHTUKOAOH

Tpanckpunimus  —  MaTpuyHbId | pubocoMa, LEHTpalbHas JI0TMa,
cuate3 PHK. Tpancnmsmmss  — | MOJEKyJsipHast OHOJIOTHSI.
OuocuHTE3 Oenka. Oransl | Onpenenars CBOICTBa
TPaHCIALNN. KomupoBanue | reHeTHUECKOTO Koza
aMUHOKHUCIOT. Ponp  puOOCOMB | (TPHILIETHOCTH, OJHO3HAYHOCTB,
OnocuHTE3e OeKa. BBIPOXKJICHHOCTb,
JemoHcTpanuu: YHUBEPCAIBHOCTD,
[Toptpetsi: H.K. KosnbliioB. HETIEPEKPHIBAEMOCTb,
Tabmumer m  cxembl: «CTpoeHHE | HENMPEPBIBHOCTD). OnuceIBaTh
JIHK», JTaIlbl peanmsannu
«CtpoeHue ¥ (YHKIMOHUPOBAHWE | HACIEJICTBEHHOH WH(pOpPMAIUU B
TeHa, kimeTke. CpaBHHMBATH  PEAKITHH
«Cunre3  Oenka», «Perumkaius | MaTpUIHOTO CHHTE3aMOJICKYJT
JIHK», PHK u Gernka B kiteTke
«'eHeETHYECKUH KOI.
O6opynoBanue: MO/ICITH-
anTUTUKAIN
«Y npoenue IHK 1 TpaHCcKpunuus»,
«bmnocuaTe3 Oenka»

Hexnerounsie (opmbl xu3au | Hexnerounsie  Qpopmbl  xu3Hu  — | PackpeiBath coJiep>KaHue

— BUPYCHI

BHUPYCBIL.

TEPMUHOB W MOHATHUW: BUPYC,




Hcropust OTKpBITUS BUPYCOB

(. Y. NBanoBckuit). OcoOEHHOCTH
CTPOCHUS W IKU3HCHHOTO IMKIA
BupycoB. bakrtepuodaru. Boneznu
pacTeHUiA, XMBOTHBIX M YEJIOBEKa,
BbI3bIBaCMbIC  BUpycamH. Bupyc
nMmyHOAedurmTa yemoBeka (BUY)
— Bo3Oymutens CIIWJla. OGpatnas

TPaHCKPUIIIHS, peBepTasa H
WHTErpasa. IIpodumaktrka
pacTipocTpaHCHHS BUPYCHBIX
3a00JIeBaHUN.

JemoHcTpanuu:

[Toptpetsi: [. Y. IBaHOBCKUI.

BHPYCOJIOTHS, Karcu,
Oakreprodar, BUPYC
UMMYHOZE(HIINTA YyeJIoBeKa
(BY), oOHKOreHHBIE BHUPYCHI.
XapaKkTepu3oBaTb BHUPYCHl Kak
HEKJIETOUHYI0  (opMy  JKU3HH;
OCOOCHHOCTH CTPOCHMS u

JKU3HCACATCIBHOCTU BUPYCOB.

OnuceiBaTh  KU3HEHHBIA UK
BHUPYCOB HMMYHOIe(HUIIATA
YCIIOBEKA,; pa3nuyath Ha
pHCYyHKax BTM ((Bupyc
TabavHOM MO3auKH),

Oakrepuodar, BUY.

TaOnuiet u cxembl: «Bupychy, OO0OCHOBBIBATH M COOIIOAATH
«baktepuodarny; «CtpoeHre U | Mephl MPOGUITAKTHKH
xm3HeHHbpl ki Bupyca CIIW/la, | pacmpoctpanerns BHPYCHBIX
Oakreprodaray. 3a00NieBaHUIl  (pecnupaTopHEIe,
O0opynoBaHue: MOACTh CTPYKTYPHI | JKEITyI04HO- KHIIICYHBIE,
JIHK; MarHuTHas Moneb- | KiIemeBold  dHIedammt, BHWY-
aIUIAKaLHS WHQEKIH)
«CTpoeHHE KICTKH
Tema 5. Pa3MHOXXeHHe W MHIAMBUAYAJbHOE PA3BUTHE OPraHNU3MOB
Ku3zHeuHrwIi IIUKJT KJeTKH. | KIeTouHblil LUK, WK KU3HEHHBbIN | PackpbiBaTh cojJiepaHue

Henenue knetku. Muto3

ki knetku. Marepdasa u MuTos.

[Ipoueccel, MPOTEKAIOLIME B
nHTepdaze. Pemnmkammsa — peakius
MaTpPUYHOIO CUHTE3a JHK.

CrtpoeHue XpoMOoCcoM.
XpOMOCOMHBIN HA0Op — KApHOTHIL
Jlurion THbIN u TarIoNTHBIN
XPOMOCOMHEIE HaOOPEIL.
XpomaTuasl. IluTomornyeckue
OCHOBBI Pa3MHOXKEHUs u
VHAUBHUIyaJIbHOTO pa3BUTHSA
opranm3moB. [JlemeHue KIETKH —
muTo3. Crammu murto3a. [Iporeccsr,
MIPOUCXOISIINIAE HAa Pa3HBIX CTaIMSIX
MHTO3a. DBHOJIIOrMYECKHII  CMEBICT
muto3a. llporpammupyemas rudenb
KJIETKH — aIloNTO3.

JeMoHcTpanuu:

Tabmuner u cxemsl: «Kirerounsrit
LMK,

«Permukanms  JIHK», «Ctpoenue

XpOMOCOMBDY, «MUTO3»; MarHUTHAs

MOJIEb-aITIINKALIHS «Jlenenne
KiIeTkn»; Mmojaenas JIHK.

O6opynoBanue: CBETOBOM
MUKPOCKOIT M MHKpOIIpPEnapar

«Kaprokune3 B KIJIETKax KOpenka
JyKay.
JlaGopatopHble u
paboThr:
JlaGoparopnas pabora Ne 3.
«Habnronenne MuTO3a B KIIETKAaX
KOHYHMKA KOpEIIKa JIyKa Ha TOTOBBIX

IMPAKTUYCCKUC

TEPMUHOB U MOHATUMN: KIIETOYHBIN
UK, WHTEp(ha3a, pelyTuIhKaIus,

XpoMocoMma, KapHOTHII,
TaIlIONTHBIH, JIMTUION THBIN
XPOMOCOMHBIH Habop,
XPOMATHIIBI; MHTO3 €r0 CTaJluH:
npodasza, Meradasa, aHadasa,
Tenodasa.

OnuceIBaTh  KU3HEHHBIA — ITUKIT
KJIETKU; MIEPEUUCIIATE H
XapaKkTepu30BaTh TIePUOBI

KJIETOYHOTO LHKJIA, CPaBHHBAThH
WX MEXIY COOOH.
OnuceBaTh CTPOCHHUE XPOMOCOM,

KapUOTHIIOB OpraHU3MOB,
CpaBHHBATb XPOMOCOMHEIE
HaOOPHI KIETOK.

CpaBHMBaTh CTaUHM  MHTO3a.

Paznnuare Ha MuKpompemnaparax
W pUCYHKaxX CTagud MHUTO3a.
PackpeiBath OuonoruuecKkuit
CMBICIT MUTO32




MHKponpenaparax

DopMel pasmHOxeHus: | @opMbl pasMHOKEHHMsS OpraHu3MoB: | PackpbeiBaTh coJiep KaHue
OpraHu3MOB Oecrosoe U MOJI0BOE. TEPMUHOB u TIOHSITHIA:
Buppl  Oecrioyioro  pa3MHOMKEHHUS: | pa3MHOXXEHHUE, KIIOH, TIIOJIOBbIC
JlelleHre HaJBOe M TIOYKOBaHME | KJIETKH (TaMmeTsl), sHIeKIeTKa,
OJIHO- CIIEPMAaTO30U[, 3UIr0Ta, ACICHHUE
u MHOT'OKJIETOYHBIX, | HaJBOE, [IOYKOBaHUE,
criopooOpazoBaHie, BEreTATUBHOE | CHOPYJIALKS, (dparmenranus,
pa3sMHO)KEHHE. BEreTaTuBHOE pa3sMHOXKEHHE,
HUckyccTBenHOE KJIOHUPOBAHUE | CEMEHHOE Pa3MHOKEHUE,
OpraHu3MOB, €TO 3HAUYCHHE OTIBUICHHE, JIBOWHOE
JUTACENIEKLIUH. OIJIOZIOTBOPEHHUE, IOJIOBBIE
IlonoBoe pasMHO)KEHHE, ETOOTINYMS | JKENE3bl, CEMEHHHMKH, SMYHHKH,
oT Gecrooro. OTUTOIOTBOPCHHE (HapyxHOe,
JemoHcTpanuu: BHYTPEHHEE).
Tabmuuer w  cxembl:  «®Dopmbl | XapakTepr3oBaTh OCOOEHHOCTH
Pa3MHOKEHUS OpPTaHU3MOBY», | ©  3HAa4eHHWE  Oecroiioro |
«/JIBolHOE OIUIOZOTBOPEHUE | IIOJIOBOIO Croco0oB
YLBETKOBBIX PACTEHUI», «JlejaeHue | pa3MHOKEHUS.
KIeTkn OakTtepum», «BereratmBHOe | BeimenmsaTe  BHIOBI  Oecrionoro
Pa3MHOKEHUE pacTeHui», | pa3MHOKEHUS; BBISIBJISITh
«CTpoeHHe NOJOBBIX KIETOK» B3aUMOCBS3U MEXIY (GopMamu H
crocobamMH pa3sMHOXKEHUS, W HX
OMOJIOTMYECKUM 3HAUCHUEM.
Buaners npuéMamu
BEreTaTuBHOIO Pa3sMHOXKEHUS
KyJIbTYpHBIX ~ pacTeHHd  (Ha
MpUMepe KOMHATHBIX).
XapaKTepu3oBaTh IIOJIOBBIE
KJICTKU: SIMLIEKIICTKHY,
CIIEPMAaTO30UIbL; BBISIBJISITH
0COOEHHOCTH
UXCTPOEHHUS
Meiio3 Meiio3. Crammu metio3a. [Ipomeccer, | PackpeiBath coJiepaHue
MPOUCXO/ISIINE Ha CTAAUSIX Meo3a. | TEPMUHOB M TIOHSTHM: Meio3,
IloBenenue xpomMocoM B Melo3e. KOHBIOTalys XpOMOCOM,
Kpoccunrosep. Bronornueckuii | nepexpéct (kKpoccHuHTOBED)
CMBICI ¥ 3Ha4YeHHE MeH03a. XpOMOCOM, TaMETEHI.
JemoHcTpanuu: XapakTepu3oBaTb  MEM03  Kak
Tabmuup! u CXEMBI: | crocob KJICTOYHOTOJIENICHHUS;
«JleneHueKIeTKn, OMNUCHIBATh MEH03
«Metio3y. 10 CTaAusIM; CPaBHHUBATH CTAIUU
O6opynoBanue: Mmomens  JIHK; | meiio3a u muro3sa.

MarduTHas MOACIIb-allIlJIMKaI s

Paznnyate Ha PUCYHKax CTaaun

«JleneHre KIeTKI» Meio03a; pacKpbIBaTh
OMOJIOTHUECKOE 3HAUCHUE MeH03a
OO0pa3oBaHue U pa3BUTHE ['amerorenes — nporecc | PackpriBath coJiep>KaHue
MOJIOBBIX KIIETOK. 0o0pa3oBaHMs  TIONOBBIX  KJIETOK | TEPMHHOB u TTOHSTHIA:
OHHOHOTBOP@HHC Y>KUBOTHBIX. TaMCTOICHE3, CIIEPMaTOIrcHE3,
[lonoBeie >kene3bl: CEMEHHUKH U | OOTCHE3, CIIEPMATO30MU/I,
sugarkd. OOpa3oBaHUE W Pa3BUTHE | aKpOCOMa, SIMIICKIICTKA,
TIOJIOBBIXKJICTOK — TaMET | IOJIAPHBIC TEJIbLA.
(ctiepMaTo3om, — silekiaerka) — | XapakTepusoBaTb  OCOOCHHOCTH
criepMaroreHes u raMeToreHe3a y *UBOTHBIX U €ro
ooreHe3. (COOEHHOCTH CTPOEHHS | CTAJIVIH; TIOJIOBEIE KIIETKH

SAIIEKIETOK U
OMm1010TBOpEHHE.

CIIEpMAaTO30HOB.
[TapTeHOrEHE3.

JKUBOTHBIX M OITHMCBIBATH MPOLIECCC
HX pasBUTHA.




JeMoHcTpanuu:

Tabmuer w  cxemsl:  «lIpsmoen
HenpsiMoe pa3BuTHe», «['ameToreHes
Yy MJICKOTUTAIONINXU  YCIIOBEKAY.

O6opynoBanue: MOJIEITh
MeTadazHoU XPOMOCOMEI,
MHKPOCKOTI, MUKPOIIPEapaThl
«Cnepmaro30ouibt
MJICKOTIMTAIONIETO»,  «SIHIeKIeTKa
MJICKOITUTAIOIIETOY.
JlabGopaTtopHble ¥  TPAKTUYECKUC
padoThL:

JlaGopatopnast  pabora Ne 4.
«/3yyeHue  CTpOeHMS  MOJOBBIX

CpaBHMBaTh cIlepMaTOreHe3 |
OOTEHE3. OnwuceiBaTh
OIIOOTBOPEHHE, OMOIOTHYECKOE
3Ha4YeHHUE OIJIOJJOTBOPEHHUS

KJIETOK Ha TOTOBBIX
MHUKpOTIpenaparax»
NunuBuayansHoe  passutue | MHaumeBuayansHoe passutne | PackpriBaTh coJiepKaHue
OpraHu3MOB (oHTOTEHE3). OMOpHOHANIBHOE | TEPMUHOB u MOHATHUH:
pazButHe  (AMOpHOreHe3). OTambl | OHTOTE€HE3, SMOPUOTEHE3, 3UT0Ta,
AMOPHOHATHLHOTO pasBuTHi Y | ApoOneHue, 0J1acTOMEpHI,
MTO3BOHOYHBIX KHBOTHBIX: MopyJa, OiacTtyina, 01acTomneb,
npobienue, racTpyJisinus, | racTpyia, Helpyia, OpraHoreHes;
OpraHoreHes. 3apObIILIEBBIE JIMCTKU:
[MocTaMOpuoHaTEHOE pasBHUTHE. | DKTOJEpMA, Me3ozepma,
Turbl MOCTIMOPUOHAIILHOTO | SHTOJIEPMa; MOCTIMOPHUOHAILHOE
pasBUTHSA: MpsIMOEe, HE MPSAMOE | pa3BUTHE: NIPSAMOE M HENpsMoe
(mmumHOYHOE). BnusiHue cpenbl Ha | (JMYWHOYHOE); MeTamopdo3,
pasBUTHE OpraHu3MoB; (akTopsl, | Meracrmopa, MHKpOCIIOpa,
CHOCOOHBIC BBI3BIBATH BPOXKJICHHBIC | MBUIBIIEBOC  3E€PHO,  CIIEPMHH,
YpOACTBa. 3apOJIBIIIEBBI MEMIOK, JABOWHOE
Poct u pasBuTHE  pacTEeHH. | OIUIOJIOTBOPEHUE.
OHToreHe3 UBETKOBOro pacteHus: | OnpenensaTs 3TaIlbl
CTpOEHHE CEMEHH, CTaguu | SMOPHOHAIBHOTO pa3BuUTHUS
pa3BUTHSL. XOpAOBBIX  Ha  CXeMax |
Jlemoncmpayuu: npenaparax u OIHCHIBATH
Tabnuyvr u cxemvl. «OCHOBHBIEC | IPOLIECCHI, TMPOUCXOAIIME HA
cTtaiuu OHTOTreHe3a», «lIpsmoe u | kaxmom dtame. CpaBHUBATh
HenpsiMoe  pa3BUTHE», «JIBOIHOE | MepuoJpl OHTOTCHE3a; MPSMOEe U
OIUIOJOTBOPEHUE Y  LIBETKOBBIX | HENPSAMOE (TMYrHOYHOE)
pacTeHui» MOCTAMOPHOHAIBHOE  Pa3BUTHE,
3apOJIBIIIN YeJIOBeKa W APYTUX
XOPJIOBBIX.
OOBsICHATH Ouosoruueckoe
3HAYCHHE pa3BUTHS c
MeTaMop(0o30M; OTPHUIIATEIHHOE
BIIUSIHUE QJIKOTOJISl, HUKOTHHA H
JIPYTHX TEPaTOTECHHBIX (haKTOPOB
Ha pasBuTHe 3apopIia
YeNoBeKa.
OnwuceiBaTh MPOLECC ABOHHOTO
OTUTOJIOTBOPEHUSI Y IIBETKOBBIX
pacTeHuit
Tema 6. HaciiencTBeHHOCTH U N3BMEHYNBOCTH OPraHU3MOB
I'eneruka - Hayka o | [Ipenmer u 3amauu renetuku. Posb | PackpbiBaTh cojep)KaHue
HACJIEZICTBEHHOCTH U | QUTOJNOTHA W AMOPHOJOTMHM B | TEPMHHOB W TIOHATHI: Te€H,
W3MEHYUBOCTH CTaHOBJICHMHM TEHETWKU. Bxmag | reHom,  reHotun,  (eHOTHI,

POCCHHCKUX 1 3apyOeKHBIX YUCHBIX

XPOMOCOMBI, aJIJICJIbHBIC T'CHBI




B pa3BUTHE TEHETUKH. MeTOMbI
T€HETUKU (TnbpuaonornYecKui,
LUTOT€HETUYECKUH, MOJIEKYJISIPHO-
TCHETHYECKHIA).

OCHOBHBIC TCHETHUYECKHE IOHSATHSA.
I'enermueckas CHMBOJINKA,
HCTIOJB3yeMast B cxemax
CKpELIUBaHUI.

Hemoncmpayuu:

Ilopmpemwi:  I'.  Mengens, T.
Mopran, H. U. Basunos, C. C.

YerBepuko, H. B. Tumodees-
PecoBckuil.

Obopyoosanue: MOJICITb-
anTUIMKaLus «MonorubpugHoe

CKpemuBaHue», repoapuit «I'opox
TOCEBHOI

(ammenn), TOMO3HTOTA,
reTepo3UroTa, JOMHUHAHTHBIH
npm3Hak (T€H), PEIecCUBHBIN
npu3Hak (TeH), 4ucTas JUHHS,
THOPUI.

IlepeunciaTh U XapakTepu30BaTh
METO/BI TeHETHKH:
THOPUI0JIOTHYECKHH,
LUTOTEHETUYECKHUH,

MOJIEKYJISIPHO-TEHE THUCCKHIA,
MIOMUHAHTHBIE W PEIECCUBHBIC

MPU3HAKU pacTeHuit u
JKUBOTHBIX.
ITons30BaTLCs T€HETUYECKOHN

TEPMUHOJIOTUEH U CHUMBOJIMKOMN
JUTSL 3aIIACH TE€H

3aKOHOMEpPHOCTH Hacje0BaHHA | 3aKOHOMEPHOCTH HacnezoBaHus | PackpsiBaTh coJiepKaHue
IIPU3HAKOB. MoHoruOpuaHoe | IPU3HAKOB,  yCTaHOBICHHBIE [. | TEpMHUHOB U MOHATHUI:
CKpeIuBaHue Mennenem. MoHoruOpraHoe | MOHOTHOPUIHOE CKpelInBaHHe,
CKpelTuBaHue. 3aKkoH | (heHOTHITHICCKHE TPYIIIIBI,
eanHooOpa3us THUOPUAOB MEPBOrO | THOPUIOIOTHYECKUI METOJ,
MTOKOJICHHUS. [IpaBuio | yucThie JUHUHM, JOMHUHUPOBAHUE
JIOMHUHUPOBAHHUS. 3akoH | TeHOB  (TOJNTHOE,  HEMOJIHOE),
pacieruieHus MPU3HAKOB. | PacCIIEIUIEHHUE B IIOTOMCTBE.
l'unore3a umcrotel ramer. [lonmnoe | OnuceiBaTh METOAUKY
Y HETIOJTHOE TOMUHUPOBaHUE. MPOBEACHUS
Hemoncmpayuu: I Mengenem  ONBITOB IO
Hopmpemui: I'. Mennens. W3YyUYECHHUIO HACJEAOBaHUSA OJHOU
Tabauyuw! u cxembl: | IAppl  TPU3HAKOB Yy  TOpoXa
«MoHOTHOPHIHOE CKpEeIlIMBaHWE U | TTOCEBHOTO.
€ro IUTOreHEeTHYecKass OCHOBay», | PackpbIBaTh coJiepKaHue
«3aKkoH  paculelieHusT M €ro | 3aKOHOB eanHooOpasus
UTOTeHETHIeCKas OCHOBa», | THOPHIOB TIEPBOTO TOKOJIEHUS U
«3aKOH YHCTOTHI TaMET». 3aKOHa PacCIIETIICHHS.
Obopydosanue: OOBSACHATh THUIOTE3Y YHUCTOTHI
MOJENU-aNIUIUKAIIUU ramer.
«MoOHOTHOPHIHOE CKPEIIUBAaHHUEY», | 3alMCHIBAThH CXEMBbI
«Henonnoe JOMUHHUPOBAHKE», | MOHOTHOPUIHOTO CKPEUIMBaHUS,
repOapuii «I'opox moceBHOI» OOBSICHATh €r0 ITMUTOIIOTUYECKHE
OCHOBHI M pellaTh TeHETUIECKHE
3aJayl  HA  MOHOTHOPUAHOE
CKpelLIUBaHUE
Hurnbpunnoe  ckpemmBanue. | JurnOpuanoe ckpemuBanue. 3akoH | PackpeiBaTh coJiep)KaHHe
3akoH HE3aBHCUMOTO | HE3aBHCHMOTO HACJIEIOBaHUS | TEPMHUHOB u MTOHATHH:
HacJICAO0BaHW IPHU3HAKOB IIPU3HAKOB. L[I/ITOI‘CHCTI/I'-IGCKI/IC I[I/II‘I/I6pI/I,[[HOG CKpCuiuBaHue,
OCHOBBI IUTHOPUIHOTO | aHAM3UPYIOLIEe CKPELIMBAaHUE.
CKpEIlMBaHUA. Anamusupyromee | OnuceiBath onbITH ['. Menmens
CKpeIrBaHue. Hcnonp3oBanue | Mo  W3y4eHUIO  HACIEIOBaHUS
AHAIM3UPYIOIIETO  CKPEIIMBAHUS | JBYX Map MPU3HAKOB y Tropoxa

JUTSL OTIPEAICTICHISI TEHOTHUIIA OCOOM.
Hemoncmpayuu:

IIOCEBHOTIO.
PackpbiBaTh conep:kaHHe 3aKOHA

Hopmpemui: I'. Mennens. HE3aBUCUMOTO HacleJ0BaHUs
Tabnuyvl u cxemvl: «JIlUTHOPUIHOE | TPU3HAKOB.

ckpemuBanue», «llutonormueckue | IlpumeHsTs MaTeMaTUIEeCKHA
OCHOBBI IUTHOPHIHOTO | pacdyeT C TOMOIIBI0 MeTona
CKpEIUBaHUIY. Obopydosanue. | NEPEMHOKEHHST BEPOSITHOCTEH M




MOJEb- aIMIIAKAIMS | 3aIlHCh c ITOMOIIILIO
«JIurnOpuIHOE CKpEIUBAHKEY (EHOTHITUYECKUX paTUKaIOB
paclienyeHusl  MPHU3HAKOB Y
NMOTOMKOB 10  (QeHoTuny W
TCHOTHITY.

3anuceIBaTh CXEMBI
TATHOPUIHOTO

CKpEIMBaHUs, OOBSICHATH €ro
LHUTOJOTHYECKUE  OCHOBHI U
peliaTh TeHETHUECKUE 3aaud Ha
JTUTHOPUIHOE CKPELIMBAHKE

CuernuieHHOE HacyenoBanue | CuerieHHoe HacyenoBanue | PackpsiBaTh collep>KaHue

IIPU3HAKOB npu3HakoB. Pabora T. Moprana mo | TepMHHOB 5 MOHATHUI:
CIETVIEHHOMY HACJIEZIOBAHUIO | CLETUIEHHOE HaclleZIoOBaHUE
reHoB. HapymieHue cuemeHus | MpU3HAKOB, pexoMOuHaIS
TEHOB B PE3YyJIbTaTE KPOCCUHIOBEPA. | TEHOB,  IE€HETHYECKHE  KapThl
XpoMocoMHast TEOpHUs | XPOMOCOM, MOpTraHHU/a.
HaCJIEZICTBEHHOCTH. Ha3zpiBaTh OCHOBHBIE HOJOXKEHUS
I'eneTnueckue KapThl. XPOMOCOMHOM TEOpUHU
Hemoncmpayuu: HacnencTBeHHocTH T. Moprana;
Iopmpemui: T. Mopras. packpeIBaTh coJepikaHue paboThI

Tabnuyer u  cxemvr: «Meiioz», | T. Moprana mo CHEIUIEHHOMY
«l'eHeTnyecKkue KapThl pAacTEHUH, | HACIEIOBAHUIO T€HOB U NPUYUHBI

KUBOTHBIX u YENIOBeKa», | HApYIICHUSI CHETUICHUS MEXIY
«BzanmoneiicTBue QJJICNIBHBIX | TEHaMU.  3alUCBIBaTh  CXEMBI
TEHOB. CKpEUIMBaHUSl TpHU CLEIUICHHOM
Obopyoosanue: MUKpOTIpenapaT | HacJIeIOBaHUH, OOBSCHSITH
«Ipo3oduma» (HopMa, MyTalUuM | MIPUYMHBI PEKOMOMHAIMH TEHOB,
(OpMBI KpPBUTEEB M OKPACKH Tella), | ONpeIelsiTh YHUCIIO rpymnm
MUKpPOCKOII,  MOJEJb-alIUIMKAlUs | CUEIUIEHUS  TEHOB;  pellarh
«lIepexpéct XpoMOCOM. TEHETUYECKUE 3a7a4u Ha
Jabopamopnvie u npakmuueckue | CUEIJICHHOE HAaCIeIOBaHNE
pabomuwi:
JlaGopatopnass pabora Ne 5.
«3yuenue pe3yNIbTaToB
MOHOTHOPHIHOTO ¥ AUTHOPHUIHOTO
CKpEINBaHUs
y  gapo3oduiabl  Ha  TOTOBBIX
MUKpOIpenapaTax»
I'enetuka mnosa. HacnepnoBanue | I'eHetuka nona.  XpomocoMmHoe | PackpeiBaTh COZIEpKAHME
MPU3HAKOB,  CIEIUIEHHBIX  C | ONpejefieHre Mojia. AYTOCOMBI W | TEPMHUHOB u MOHATHUH:
I0JIOM MIOJIOBBIE XPOMOCOMBI. | XPOMOCOMHBIN HabOp, ayTOCOMBI,
l'oMorameTHble UM TreTEpOraMeTHBIE | MOJOBBIE XPOMOCOMBI,
OpraHu3MBbl. HacnenoBanme | roMoraMeTHBIN o,
MIPU3HAKOB, CIETJICHHBIX C IIOJIOM. | TeTepOoraMeTHBIN 1od,
Hemoncmpayuu: CLICIJIEHHOE c MI0JIOM
Ilopmpemwvi:  1T'.  Mengenb, T. | HacleIoBaHHE MPU3IHAKOB.
Mopran, H.1. BaBunos. OOBsCHATH LUATOJIOTHYECKUE
Tabnuywr u  cxemvl. «l'eHeTHKA | OCHOBBI XPOMOCOMHOTO
TOJIaY, «3aKOHOMEPHOCTH | MEXaHH3Ma OIPEENICHUs Mojla y

HAaclleJOBaHUsl, CLEIUICHHOTO C | Pa3jM4YHbIX OPraHU3MOB.
nonom», «Kapuotunsl uenoBeka u | CpaBHUBATh 3aKOHOMEPHOCTH
JKUBOTHBIX) HacJIeTOBaHUS MIPU3HAKOB,
CIIETIJICHHBIX U HE CICIUICHHBIX C
noiaoM. Pemiate TeHETHUYECKHE




3aJa4u Ha HaACJICA0OBaHHUC
CHCIJICHHBIX C ITOJIOM ITPHU3HAKOB

N3MeHUYNBOCTE.
HenacnencrBennas
N3MEHYUBOCTD

3MeHuYnBOCTE. Bunnr
M3MEHUMBOCTH: HEHACIEACTBEHHAS
U HaciencTBeHHas. Poib cpensl B
HEHACJEICTBEHHON H3MEHYHMBOCTH.
XapaxkTepucTuka

MOJIM(PMKAIMOHHON M3MEHYUBOCTH.
Bapuranuonnsiii pan u
BapualiMioHHasi  KpuBas. Hopma
peaknuu MIpU3HAKa.
KonnuectBeHHble M KaueCTBEHHBIE
NpPU3HAKKM U HUX HOpPMa pEakluu.

PackpriBath coJiepkaHue
TEPMHUHOB 51 MOHATHUI:
U3MEHUYNBOCTb, HACJIEICTBEHHAs
U3MEHYHBOCTb,
HEHACIIeACTBEHHAs
U3MEHUYUBOCTD,
MOIU(QHUKALNOHHAS
W3MEHYHMBOCTb, BapHAllMOHHBIN
psin, BapuaHTa, BapUALMOHHAS
KpuBas, IIPU3HAK, HOpMa
peakuuy, KOJIUYECTBEHHBIE U

CBoiicTBa MOAN(PUKAIIMOHHON | KaYeCTBECHHBIC TTPU3HAKH.
W3MEHYUBOCTH. Krnaccudunuposars BHU/JIbI
Hemoncmpayuu: W3MEHUYMBOCTH M BBISBIIATH HX
Tabauysr u  cxemvi:  «Bumbel | OMONIOrUIeCKHE OCOOCHHOCTH.
HU3MEHYUBOCTIY, ITepeuncisars CBOMCTBA
«MonauduxanmroHnas MOIU(UKAITUOHHOM
H3MEHUMBOCTEY. W3MEHYMBOCTH MU OOBICHATL €€
Jlabopamopusle u npaxmuueckue | 3HaYCHUE JJI1 OPTraHU3MOB.
padomul: Pa3znmuuath KOJIWYECTBEHHBIC U
Jlabopatopnas pabora Ne 6. | KaueCTBEHHBIC MIPU3HAKY;
«3yueHne MOIM(UKAMOHHON | CTPOUTh  BapHUAIMOHHBIA  PSIJ,
W3MEHYHBOCTH, MTOCTPOCHHUE | BapHAITMOHHYIO KpPHBYIO,
BAPUALMOHHOT'O psana U | BBIYUCIATh CpeAHee 3HAUYCHUE
BapHAIIMOHHON KPUBOH» MpU3HaKa

Hacnencreennas n3aMeHYnBOCTh | HacimencTBeHHas, unu | PackpbiBaTh COJZIEpKaHUE
FeHOTHIINYECKas W3MEHYHUBOCTh. | TEPMUHOB H ITOHSTUI:

KomOunaTuBHas N3MEHYUBOCTb.
Meiio3 u 1noJoBoMl mporecc —

OCHOBa KOMOWHATUBHON
N3MCHUYUBOCTHU. MYTaHI/IOHHaﬂ
W3MEHYUBOCT.

Kiraccudukarms MyTaruii: TeHHBIE,
XpOMOCOMHBIE, TECHOMHBIE.

Yacrota W NOpUYUHBL MYTalUH.
Myrtarenneie  (pakToppl.  3aKoH

TOMOJIOTMYECKUX PSAIOB B
HacJeICTBEHHON u3MeH4YnBocTH H.
n. Basuiosa. Buesaepnas
HACJIEACTBEHHOCTh u
W3MEHYUBOCTD.

Hemoncmpayuu:

Hopmpemwi: T'. ne ®puz, H. W.
Basunos.

Tabruywr u cxemol: «MyTalMOHHAS
HU3MEHYUBOCTHY.

Obopyoosanue: MHKPOCKOII,
MHUKpOTpenapar «/Apo3zoduma
(HopMma, MyTauuu (GOPMBI KPBUIHEB
W OKpacka Teia); KOMHAaTHbIC
pacTeHuss C IEeCTpPOM OKpacKou
JIMCTBEB.

Jlabopamopnvie u npakmuueckue
paodomul:

Jlaboparopnass pabora Ne 7.

HaCJICACTBCHHAasA HN3MCHYHBOCTD,
KOMOMHATHBHAS HU3MCHYHMBOCTD,

MyTalluOHHas U3MCHYUBOCTB,
MYTAaHT, MyTaluu: T'CHHBIC,
XPOMOCOMHBIE, TEHOMHBIE;
MOJTATUIOU TS, AHCYTUTOUINS,
MyTareHsl.

XapakTepu3oBaTh
HACJIEICTBEHHYI0 W3MEHUHBOCTE;
(dhopMyIUpOBaTh 3aKOH
TOMOJIOTHYCCKUX  PAZOB B

HACIIEICTBEHHON W3MEHYHUBOCTH
H. U. BaBunoBa 1 00BICHATH €0
3HaueHue I OHOJIOTHU |
CEJIEKIU.

KnaccudpunmpoBatb  MyTaIuu:

TeHHBIE, XPOMOCOMHBIE,
Te€HOMHBIE u MIPUBOJUTH
MpUMEpPHI My TaIuil.

OOBACHATH MIPUYHHEI
BO3HUKHOBEHHS

MyTaluid,  poiab  (aKTOPOB-
MyTareHoB.

CpaBHUBaTh BHUABI  MYTAaIlHii;
BBISIBIISITD MPUYIUHBI
HACJIeICTBEHHOW W3MEHYMBOCTH,
WCTOYHUKHU MyTareHoB B

OKpYyKaroleH cpejie (KOCBEHHO).




«AHanu3 MyTaIit y 1po30(Q sl Ha

XapakTepu3oBaTh BHEAJEPHYIO

TOTOBBIX MUKpOIpenapaTax» HACJICACTBEHHOCTh u
H3MEHYUBOCTH

I'eneruka yenoBeka l'emernka dwemoBeka. Kapwortun | PackpriBath COZIepKaHue
YyeioBeKa. TEPMUHOB U TIOHSTHHA: KapUOTHII
OcHOBHBIE ~ METOJIBl  TI'€HETHKH | YeJIOBEKa, IUTOTCHETHYECKHI
YeJIOBEKA: TeHEAJIOTHYCSCKHM, | METOJ, TCHCAIOTHYCCKUM METO/I,
OJIN3HEIOBBIM, IUTOTEHETHYCCKUH, | POJIOCIOBHEIC, OJIN3HELIOBBIN
OMOXUMHUYECKUH, MOJIEKYJIIPHO- | METOJ, HacJIe/ICTBEHHbIC
TCHETHYCCKHM. CoBpeMenHoOe | 00JIe3HU: (MOHOTCHHEIE, c
onpezesieHue TEHOTHITA: | HACICACTBCHHOU
MOJIHOTEHOMHOE ~ CEKBEHUPOBAHUE, | MPEAPACIONIOKECHHOCTHIO,
TeHOTUIIHPOBAaHUE, B TOM YHUCIIE C | XPOMOCOMHBIE), MEJIUKO-
TOMOIUIBIO [T1P-ananu3a. | reHETUYECKOE
Hacnencreennnie 3a001eBaHMs | KOHCYJIBTHPOBAHUE.
YyeJIoBeKa: TCHHBIC 6onesnn, | [lepeuncnsars 0COOEHHOCTH
Oole3Hu c HACJEICTBEHHOM | U3yYEHUS TEHETHKU YEJIOBEKa;
MIPEAPACIIONIOKEHHOCTHIO, MIPUBOJIUTH MPUMEPHI
XPOMOCOMHEIE 0O0JIE3HU. | HACJIEACTBEHHBIX Oose3Hel
ComaTuyeckue U T€HEpaTUBHbBIC | YEJIOBEKA, XapaKTepU30BaTh
MyTalHH. METONBl WX  TIPOPUIAKTHKH;
CTBOJNIOBBIC  KJETKH. [IpUHIMITEI | 0OOCHOBBIBATH 3HaYEHHE
310pOBOTO obpaza J)KU3HU, | MEAUKO-TEHETHYECKOTO
MAAarHOCTUKY, TPOPWIAKTUKA W | KOHCYJIHTHPOBAHUS.
JICYCHUSI TEHETHYECKUX OOJie3HEH. | BRISBISITE M cpaBHUBATH MEXKIY
Menuko-reHeTuIecKoe coboit JIOMUHAHTHBIC "
KOHCYJIBTUPOBAHUE. 3HaueHUE | PELECCUBHBIE MPU3HAKU
MEJIUIIMHCKOMN T'€HETUKH B | yeJIOBEeKa.
MIPEIOTBPAIICHIH u nedernu | COCTaBIsATh U aHAIM3HPOBATH
TeHETHIECKUX 3a00JIeBaHMI | POJIOCIIOBHBIE YEIOBEKa
YyeJIoBeKa.
Hemoncmpayuu:

Tabauywl u cxemol: «HacmenoBanme
pesyc-thakropay, «l'eHeTHKa TPy

KpPOBM».
Jlabopamopnvie u npakmuueckue
paodomul:

[IpakTrueckas pabora No 2.
«CocraBieHue u aHaIu3

POAOCIOBHBIX YCIIOBCKA»

Tema 7. CejiekUsl OPraHU3MOB, OCHOBbI OMOTEXHOJIOTHH

Ceneknus Kak HayKa M MPoIIecce

Cenmekmiisi Kak Hayka W TIPOIIECC.
3apoxacHue CEJICKITUHU u
noMectukanus. Yuenune H. U
BaBwuiioBa 0 ieHTpax MHOTOOOPAa3Hs
U TPOMCXOXKACHUS  KYJIBTYPHBIX

pacTeHuil. HenTpsl
MIPOUCXOKICHUS JOMAIITHUX
XKHUBOTHBIX. COPT, IOpPOJa, IITAMM.
Hemoncmpayuu:

Ilopmpemwi: H. 1. BaBunos.
Tabauywl u cxemoi: Kapra «lleHTpHI
MHOT000pa3nsi W TPOUCXOXKICHUS
KYJIBTYPHBIX pacTeHuit», «llopoms
JOMAIlHUX XHUBOTHBIX», «Copra
KYJbTYPHBIX PACTCHUID.
Obopyoosanue: MYJSDKH TUIONOB H

PackpeiBath COZIEpIKaHUE
TEPMUHOB U TOHSTHIH: CCJICKII WA,
copT, nopoza, LITamM,
JIOMECTHUKAITHS, WA
OJOMalllTHUBAaHUCEC, HCHTPbI
MHOT000pa3us u
MTPOUCXOXKICHUS KYJBTYPHBIX
pacTeHuit u JKUBOTHBIX,
THOpUAN3ALNS, WMCKYCCTBEHHBIH
otbop.

HasbiBathb u CpaBHMBATH

OCHOBHBIE  OJTallbl  Pa3BUTHA
CEJIEKIIHH.

Wznarate  yuenne H. U
BasuiioBa 0 LIEHTpax
TIPOUCXOXKIEHUS KYJBTYPHBIX




KOpHEIUIOJOB  JUKUX GOpM |
KyJBTYPHBIX ~COPTOB  DAacTEHHIl;
repOapuii «CenbCKOX03HCTBEHHBIE
pacTeHus

pacTeHuil; pa3iuyarh LEHTPhI Ha
KapTe MHpa, CBA3BIBaTh WX
MECTOIIOJIOKEHHE C  Oovyaramu
BO3HHKHOBCHHS JpeBHEHIIINX
LIMBUJIM3AIUM.

CpaBHUBaTh cOpTa KYyJIBTYPHBIX
pacTeHuil, TOpPOABI JOMAITHUX
>KUBOTHBIX U UX JUKUX HPEIKOB.
OLeHUBaTh pOJIb CENEKLUUU B
obecrnieyeHun

MPOJAOBOJILCTBEHHOM
0€301aCHOCTH YeJIOBEUECTBa
Metonst u noctkeHns | CoBpeMEHHBIE METOJBl CeNeKUuu. | PackpbiBaTh COJEpKaHNE
CEJICKIINU pacreHuit u | MaccoBelii M MHAMBUAYAJIbHBIM | TEPMHUHOB 5 MOHATHUI:
JKUBOTHBIX OTOOpBI B CEJIEKIIUM PACTEHUH M | UCKYCCTBEHHBIN otbop,
JKUBOTHBIX. MAacCCOBBIi ot6op,
Onenka 9KCTEPbEpaA. | NHANBHUY ATbHBIN otbop,

brnu3kopoacTBEHHOE CKpelIUBaHNE
— wuHOpumuar. Yucras JIUHUAL
CkpeuuBaHie  YUCTBIX  JIMHHM.
I'erepo3nc, wiam THOpHAHAS CHIIA.
HeponctBennoe ckpeumBanue —
ayTOpHIUHT. Otnanénuas
rubpuam3aniss ©u  e€  yCIeXW.
HcKyccTBEHHBIE ~ MyTareHes U

MOJTyYeHHUE TIOJINIUIOUIOB.
JlocTrxkeHns cenexuuu

pacTeHui, JKABOTHBIX u
MHUKPOOPTaHU3MOB.
Hemoncmpayuu:

Hopmpemuwi: 1. B. Muuypun, I'. 1.
Kapneuenko, M. ®. VBaHoB.
Tabauyol u cxemor: «OTHaNCHHAS
THOPUIN3ATINS, «PaboTsl
akagemmka M. @. IBanoBay,
«[Tonmummonausy.

Obopydosanue: MyISDKUA TUIOJIOB U
KOPHEIUIOJIOB  JTUKUX (QOpM W
KYJBbTYPHBIX COPTOB PACTEHHIA.
Jlabopamopnvie u npakmuueckue
paoomor:

Okckypeust «OCHOBHBIE METOABI U
JIOCTUKEHUS CEJIEKIUN PAacTeHUH u
KUBOTHBIX (Ha  CEJEKIMOHHYIO
CTaHIMIO, IUIEMCHHYIO  (epMmy,
COPTOHCIIBITATEIbHBIA yYacTOK HJIH
TEINIMYHOE XO3SCTBO)

JKCTEphep, OIM3KOPOACTBEHHOE
CKp€uiuBaHue, 4YucCTad JIMHUA,

reTeposmc, HEPOJICTBEHHOE
CKpelIMBaHUe, WCKYCCTBEHHBIH
MyTareHes, TTOJTUTIIIOUTBI.
CpaBHHBATH (hopmbl
HCKYCCTBEHHOTO otbopa
(MaccoBoro u
WHIUBUIYaTHHOTO), BHUJIBI
ruOpuIn3auu
(01M3KOPOACTBEHHOM u
OTJIAJICHHOW), CII0COOBI
MOJTYYCHUS MOTUTLIIONIOB.
[IpuBOIUTH TPUMEPHI

JIOCTUYKEHUN CENIEKIIMU PacTEHUI
U J)KUBOTHBIX

buoTtexHonmorusi kKak OTpacib
MIPOU3BOJICTBA

buorexHomoruss ~ Kak  OTpacib
MPOM3BOACTBA. | 'eHHAs MHXKXEHEepHsI.
Otanbl co3qaHusl peKOMOMHAHTHOM
JHK n TpaHCreHHBIX OpraHH3MOB.

Kiterounas UHXEHEPHSL.
Knetounsie KyJbTYPHI.
MUKpOKIOHANBHOE  pa3MHOXKEHHE
pacTeHuil. KnonupoBanue

BBICOKOHpOZ[yKTI/IBHLIX
CEJILCKOXO03SIMCTBEHHBIX

PackpeiBath cojiep)KaHue
TEPMHUHOB 51 MOHATHUI:
OMOTEXHOJIOTHS, KJIETOYHAS
WH)XEHEpHsl, TeHHas HHXEHEpHs,
KIIOHHIPOBAHUE, TpaHCTCHHBIC
opraun3mbl, MO (reHerndecku
MOIU(PHULUPOBaHHBIE
OpTaHH3MBI).

XapaxkTepuzoBaTh

OMOTEXHOJIOTHIO KaK  OTpacib




OpTraHU3MOB. JKOJIOTUYECKHE U
STHYECKUE TIPOOIEMBI.

I'™MO - TeHEeTUYECKHU
MOIU(UITUPOBAHHBIC OPTaHU3MBI.
Hemoncmpayuu:

Tabauyer u cxemor: «OOBEKTHI
OMOTEXHOIOTUI, «Kierounsre
KyJIbTypbl ¥ KJIOHUPOBaHHEY,
«KoHCTpynpoBanue W IMEPEHOC
TCHOB, XPOMOCOM

IMPOU3BOJACTBA, OCHOBHEIC
JOCTHXKCHU S OHMOTEXHOJIOTHH B

obnacti MPOMBIIIIEHHOCTH,
CEJIBCKOTO XO3SUCTBA u
MEIULIUHBI.

[TepeuncnsaTh U XapakTepU30BaTh
OCHOBHBIC METOIBI i

JIOCTUKCHUS OMOWHKCHEPHH.
OO0cyXnaTh 9KOJOTHUYECKUE H
ATUYECKUE aCTMEKTHl HEKOTOPBIX

HCCJIEIOBAHUN B o0OacTu
OMOTEXHOMOTUHU (KIOHUPOBAHHS,
HCKYCCTBEHHOTO
OTUIOIOTBOPEHUS,
HaHpaBHCHHOFO NU3MCHCHUA

TEeHOMA U CO3JIaHUS TPAHCTEHHBIX
OpraHU3MOB)

11 knacc
Tema 1. OBoarOmUOHHAS OHOJIOTHS

Opomonius W MeTtonel e | [Ipeamochuiku BO3HUKHOBEHHUA | PackphiBaTh COJZIEpKaHUEe

M3Y4YEHUS 9BOJIFOLIMOHHOM TEOPHUH. | TEPMUHOB U MIOHSATHIN: YBOJIOIIHS,
DBOJIIOLIMOHHAS TEOpUs U €€ MECTO | MEepPEeXOqHbIE (hopMBI,
B OMOJIOTHH. BrusHue | gumoreHeTHYECKUE PSIBI, BUIBI-
SBOJIIOLIMOHHOM TEOpHUH Ha | SHIEMUKH, BUIBI-PEITUKTHI, 3aKOH
pa3BuTHE OUOJIOTUH U JAPYTUX HAYK. | 3apPOJIBIIICBOIO CXO/JICTBA,
CBuzeTeabpCcTBA 9BOJIIOLIMH. | OMOT€HETUYECKHI 3aKO0H,
ITameoHTOMOTHUCCKHE: TOMOJIOTHYHEIC ¥ aHAJIOTHJIHEIC
MOCJICIOBATEIbHOCTS  IMOSIBJICHUS | OPTaHbl, PyAUMEHTApHBIC

BUAOB B  IAJCOHTOJIOIMYECKOH
JIETOMUCH, TIEPEeXOAHbIe  (OPMBIL.
buoreorpadudeckne: CcXoAcTBO H
pasimune dayH ¥ QIop MaTEpPUKOB
U OCTPOBOB. OMOPHOJIOTHYECKHE:
CXOJICTBA W pasziInuus 3MOPHOHOB
Pa3HBIX BUJIOB ITO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUUECKHE:

TOMOJIOTHYHEIE, aHaJOTUYHEIE,
pyAUMEHTapHbIE OpraHsl,
aTaBU3MBL MomnekynspHO-
OMOXUMHYECKHE: CXOJICTBO

MEXaHHN3MOB HACJIEJCTBEHHOCTH W
OCHOBHBIX

MeTabOJIMYeCKNX TMyTeH y Bcex
JKUBBIX OpPTaHU3MOB.
Hemoncmpayuu:

Hopmpemwi: K. Jlunueir, X. b.
Jlamapx, Y. [apsun, B. O.
Kosanesckuii, K. M. bap, O.
I'exxens, @. Mrosuiep.

Tabauysr u cxemvl: «Pa3BuTHE
OpPTaHWYECKOTO MHpa Ha 3emIey,
penbedHbIe TaOMUIBI  «3apOJIbIIIN
MMO3BOHOYHBIX KUBOTHBIX),
«ApXEOoNnTEepUKC».

Obopyoosanue:
Ouoreorpaduueckas Kapra MHUPa;

OpraHbl, AaTaBU3MBI.
[lepeuncnaTh OCHOBHBIE OTaIlbl
pa3BUTHS 3BOJIIOLIMOHHON
TEOPUH.

XapakTepuzoBaTh CBUJICTENbCTBA
9BOJTIOLIUU:
MaJIEOHTOJIOTUYECKHE,
ounoreorpadudeckue,
OMOPHOIOTHIECKHE,
CPaBHUTEIBHO-AHATOMUYECKHE,
MOJIEKYJIAPHO-OMOXUMHUYECKHE.
[TpuBOIUTH MPUMEPbI
MepexoHbIX (HOpPM OpPraHU3MOB,
(UITOTEeHETHUECKHX PSIOB.

[TpuBOIUTH bopMyITUPOBKH
3aKOHOB
OUMOreHETUYECKOr 0 "

3apoOAbIMICBOTIO CXOACTBA




KoyieKiust «DOopMBl COXPaAaHHOCTH

HCKOTIaeMBIX JKUBOTHBIX u
pacTeHui»; BIaKHBIE TperapaTsl
«PazButue HACEKOMOT O,
«Pa3BuTHE JIATYIIKI)

Ucropus Pa3BUTHS | DBOIIOLUOHHAS TEOpHUsI Y. | PackpeiBaTh CoZIepKaHHE

MIPEACTABIICHUN 00 SBOTFOITIH JapBuHa. [Ipennoceuiku | TEpMHUHOB u TTOHATHIA:
BO3HUKHOBEHHUS JApBUHU3MA. | CUCTEMAaTHKa, €CTECTBEHHBIH U
JIBIKyIIME CUITBI HBOJIOIMK BUJIOB | HCKYCCTBEHHBIH OTOOD.
o Hapsuny (m30BpITOUHOE | XapaKTepru30BaTh OCHOBHBIC
pa3MHOKEHHE MPH OTPAaHNYEHHOCTH | ABOJIIOIIUOHHBIE nzeu,
pecypcos, HeolpesielEHHas | KOHIENINN u TEOPUH;
W3MEHUYUBOCT, 0oproa 3a | cpaBHUBaTh B3TJISABI HAa BUJI U
CYILIECTBOBAHUE, ecrectBeHHbIl | aBomonuio K.  Jlunues, K.b.
oTOop). Jlamapka, Y. /lapBuHa.

CuHTeTHYeCKas! TEOPHsI HBOIIOLNUN
(CTD) u e€ oCHOBHBIC TTOJIOKCHHSL.
Hemoncmpayuu:

Iopmpemwi: K. Jlunnent, XK. b.
Jlamapk, Y. JlapBuH.

Tabauyvl u cxemor: «llomymsamumy,
«Kapra-cxema MapuipyTa
IIyTELICCTBUS 4. JapBuHay,
«DopMBI 00pBOBI 3a
CylIeCTBOBaHUE», «ECTECTBEHHbIN
orbop», «Muoroobpasue CcoOpToB
pacrenuit», «MHoroobpasue mopos
KHBOTHBIX»

OnenuBars Bkian JluHHes B
pa3BUTHE CHCTEMaTHKH 14
OOBSCHSTH IPUHIIUIIBI

OMHApHON HOMEHKJIATYPBI.
XapaxkTepuszoBaTh COJIEpKaHUE U
3HAYCHHEC SBOITIOIHOHHOMN
kouuenuuu XK. b. Jlamapka.
O1neHnBaTh €CTECTBCHHO-
Hay4JHBIE u coLMabHO-
DKOHOMHYECKHE  IPEANOCHLUTKA
BO3HUKHOBCHHUS DBOJIIOIMOHHON
teopuu Y. [lapsuna.

PackpeiBath COZIEpIKaHUE
SBOJNIIOLUOHHON  Teopun Y.
JapBuHa; CPaBHHBATH
HEOIIPENEIEHHYIO 5
ONPEACIEHHYI0  M3MEHUYUBOCTb,

€CTECTBEHHBIN U MCKYCCTBEHHBIN

otbop, Gopmel  OOpPHOBI  3a
CyIIIECTBOBAHUE.

OnuceBaTh TTOJIOKEHUS
CHUHTETUYECKOU TEOpUHU

spomonmu (CTD) m oOBACHATH
€€ 3HaueHue I OUOJIOTuU

Bun: kputepuum u CTpykTypa.
[omynsms Kak KaK
3JIeMEHTapHas eIMHUIA BUa

Muxkpossomonust. [lomymsus kax
eIMHULIA BUIA U DBOJIIOLUH.
Hemoncmpayuu:

Tabnuyvr u cxemwr: «[lomymsiium,
«MyTanmoHHast U3MEHYHUBOCTHY.

Obopyodosanue: MHKPOCKOIT,
MUKpOTIpenapar «/dpozodumar
(HopMma, MyTanMu (QOPMBI KPBUIHEB
U OKpacKkm  Teila),  MOMEIb-
anuIMKanus «ITepekpéct
XPOMOCOM.

Jabopamopnvie u npakmuueckue
paoomut:

MuxkposBomtonus.  [lomynsanus
KaK eJIMHAIA BUIa U SBOJIIOIUH.
Hemoncmpayuu:

Tabnuyol u cxembl:
«Tonmymsimumy,  «MyTanmoHHas
M3MCHUHMBOCTEY.
Obopyodosanue:
MuKporpernapar  «Jlpo3zoduiay
(HopMa, MyTaIiu dhopmbI
KPBUIBEB ¥  OKpackw Tena),
Mozenb-anmukanus «llepekpéct
XPOMOCOM.

OMOXMMHUYCCKHM, TCHCTUUCCKHIM,

MHUKPOCKOTI,

JlaGopatopHast pabora Ne 1. | 3KOJOTHYECKHUH,

«CpaBHeHne BUJIOB no | reorpaduyeckuil) U NPUMEHSITH

MOP(OJTOTUICCKOMY KPUTCPHEOY KpUTEPUU TUTSt OTMCaHUS
KOHKPETHBIX BHJIOB.
XapakTepu3oBaTb  MOMYJILHIO




KAaK CTPYKTYPHYIO €IMHUIly BUJA
U 3BOJIIOLIUH.

OnucelBaTh  MOMYJBIMIO IO
OCHOBHBIM IIOKa3aTeNsAM: COCTAB,

CTpYKTYypa
JBmxyrmme cunbl | JIBmxymme — cmiel  (dakxTopsr) | PackpeiBaTh coJiepKaHHe
(a;meMeHTapHbIe (haKTOpBI) | DBONIOIIMK  BHJOB B  NPHPOJEC. | TSPMHUHOB u TTOHATHIA:
SBOJIOLMU MyTauroHHBIN mporecc U | KOMOMHATHBHAs HM3MEHYHBOCTD,
KOMOWHaTHBHAS W3MEHYMBOCTb. | MyTAalllH, MYTallMOHHBIN
[omynsimmonHBle BOMHBI W Apeiid | mporecc, MOy JISIIIHOHHBIE
reHoB. M3omnsmus u Murpanusi. BOJIHBI, Jpeii() TeHOB, M30JISINS,

Hemoncmpayuu: MHUTPaLUH.
Tabnuywr u cxemvl. «[IBwxynme | XapakTepu3oBaTh 3JIEMEHTapHbIC
CHUJTBI 3BOJTIOIIHM» (baxTopsI IBOJIFOIIHU:
MYTallMOHHBII IpoLecc,

KOMOMHATUBHAs HM3MEHYHBOCTD,
MOIYJISIIMOHHBIE BOJIHBI, Apeiid
T€HOB, U30JIAIMSL, MUTpaIH.

YcTaHaBIMBaTh OPUYUHHO-
CIIEACTBEHHbIE  CBS3M  MEXIY
MEXaHU3MOM U  PE3yJIbTaTOM

JIEeHCTBUS JBIDKYLITHX cHI
(311eMeHTapHBIX (akTOpoB)
IBOJFOINHN
EcrecTBennsiii otéop m ero | EcrecTBeHHBIH otbop — | PackpbiBaTh COZIEpKaHUe
(bopmbl HanpaBJSIOMKK (akTop SBOJIONNU. | TEPMUHOB u TIOHSITHIA:
DOpMBI €CTECTBEHHOTO 0TOODA. €CTEeCTBEHHBIH OTOOp, Oopbda 3a
Hemoucmpayuu: CyIIIECTBOBAHUE.
Tabauyol u cxemsr: «EctecTBenubiii | OMUCHIBATE MEXaHM3M ICHCTBUS
oTbop», «boprba 3a | eCTECTBEHHOTO OTOODA.
CYLIECTBOBAHHUE» XapakTepu3oBaTh (bopmbl
€CTECTBEHHOTO oTbopa
(IBYOKYIIUH, cTaOMIIN3UPYIOIIHHA,
JU3PYNTUBHBIN) U CPAaBHUBATh UX
MEXIy COOOT.
XapakrepuzoBatb 0opp0y 3a
CYyLIECTBOBaHUE U CPaBHUBATDH €€
BUIBI (MexBHUIOBAS,
BHYTPUBHUAOBAS, boprba ¢
HEOIaronpusiTHBIMU  (paKTOpaMu
BHEIITHEH CpeJIbl)
Pesynbrats sBomrormu: | [IpucrnocobieHHoCT,  OpraHu3mMoB | PackpwiBaTh coJiepKaHue
MPUCTIOCOOIEHHOCTh Kak pe3yabTaT 9BOJIOIHHU. | TEPMUHOB u TIOHSITHIA:
OpraHu3MOB u | [Ipumepsl  mpucnocoOieHuid  y | IPUCIIOCOOIEHHOCTD,
BUA000pa30BaHUE opraHusmMoB.  ApoMop¢03bl ¥ | TOKPOBHUTEJIBLCTBEHHAs u
WANOaaNTalHH. Bun U | mperocTeperaonas OKpacka,
BUA0OOpa3zoBanue. Kpurepun BuIa. | MaCKUpOBKaA, BUI000pa30BaHUeE.
OCHOBHBIE dhopwmsl | OnMcEIBaTH MEXaHHU3M
BUA000pPA30BAHUS: BO3HUKHOBEHHUS
reorpaduueckoe, IKOIOTHIECKOe. MPUCTIOCOOJICHUH Y OPraHU3MOB.
Hemoncmpayuu: BbIsIBIISITE 110 M300pakeHUsIM, Ha
Tabruywt u cxemsl: | KUBBIX M (PUKCHPOBAHHBIX
«[IpucnocoOeHHOCTH npenaparax MIPUMEPHI
opraHusmoB»,  «l'eorpaduyeckoe | mpUCHOCOOICHHOCTH PACTCHUN U
BUA000pa30BaHUEY, JKUBOTHBIX K YCJIOBHSIM CpPEIbI
«DKOJIOTHYECKOE oOuTaHus, JIOKa3bIBaTh
BUA000pa30BAHUEY. OTHOCHTEIBHYIO




Obopyoosanue: 11eJIeC000pa3HOCTh
koyuteknus «[IpuMepsl 3aIUTHBIX MPUCTIOCOOICHHH.
MPUCTIOCOONICHUH Y )KUBOTHBIXY, XapakTepuszoBaTh CHOCOOBI U
KOJIICKIIUS HACEKOMBIX C | MEXaHU3MBI  BHA00OPA30BAHUS;
pa3IMYHBIMH  TUIIAMH  OKPAaCKH; | ONHUCHIBAThH u CpPaBHUBATh
Ha0Op IJIOJIOB U CEMSIH. OCHOBHBIC
Jabopamopnsie u npaxmuueckue | GopMbl  IKOJIOTHYECKOTO U
padomut: reorpaduieckoro
Jlabopatopnas pabora Ne 2. | BumooOpa3oBaHus
«Onmcaane  MPUCTIOCOOJICHHOCTH
opraHu3zMa M €€ OTHOCHUTEIHHOTO
XapakTepay
HampaBnenus MaxposBOITIOIHSI. PackpbiBaTh coJiepIKaHue
MaKpO3BOJIIOLIUH ®opmbl IBONIONINY: (prrieTHYECKAs, | TEPMHUHOB u MOHSATHH:
JIUBEPTeHTHAS, KOHBEPIeHTHAs!, | MAaKPOIBOJIIOLIHS, ¢dunorenes,
napayienabHasi. HeoOpatumocTh | Ononoruyeckuii  mporpecc
sBoronMK.  [IpowcxoxkaeHue OT | perpecc, apomopho3,
HECTIeaTM3UPOBAHHBIX NPEAKOB. | MIMOAJANTaIus, o01mas
[porpeccupyromast JereHepanusi, aJanTHBHAS
CrieHUaTN3aIHs. AJanTHBHAS | pajraIusl.
panuanusi. XapakTepu3oBaTh (bopmbl
Hemoncmpayuu: 9BOJIOLNH. BhISBIIATE
Topmpemui: A. H. CeBepros. apoMop(}o3bl U HAMOATANTALNN Y
Tabnuyvl u cxemul: | PACTCHUH U )KUBOTHBIX.
«ApoMop]ho3b», CpaBHHBATH OmoornIecKuit
«nnoamanranumny, «OOmias | mporpecc ©W  OHOJOTHYECKUI
JiereHepanus. perpecc, apomopho3,
Obopyodosanue: MOJIENIb | UANOAIAIITAIIHIO u o01IyI0
«OcHOBHBIE HanpaBJieHHUs | JCTeHEPALHIO.
IBOJIONMKY, O0bEMHAs  MOJETh | BBISBIATE B3aMMOCBS3H MEKIY
«CTpoeHre  TOJOBHOTO  MO3ra | MyTMH W HalpaBlICHHAMHU
MO3BOHOYHBIX) 9BOJIONMKM Y  PAacTCHUH W

JKMBOTHBIX

Bo3HukHoBeHMe U pa3BUTHE KM3HHU Ha 3emJie

Uctopust xm3un Ha 3emne u | [lonayunele  mpencraBieHust o | PackpsiBaTh COIEpIKaHUE

METOABI €€ U3ydeHus. ['unoressl | 3apokiAcHUM  XKU3HU. HayuHble | TEpMUHOB 51 MIOHATHUI:

MIPOUCXOKIEHUS TUIOTE3bl BO3HUKHOBEHHS KU3HH | KPEAllMOHU3M, abuorexes,
Ha 3emue: abuorenes U | BUTAJIN3M, MaHCTIEpMUS,
MaHCIepMHusl. Xumuueckas | 6MONoa3, KOallepBaThl,
9BOJIONHMS. AOHOTeHHBIH CHHTE3 | MPOOMOHTHI, CHMOMOTEHE3.
OpPraHUYECKUX BEIIECTB n3 | XapakTepu3oBarhb METOJBI
HEOPTaHUYECKHX. M3yYeHUS HCTOPUYECKOTO
OKCNepUMEHTaIbHOE MIPOILIOro 3eMJIH.
MOJATBEPKICHHE Xumuueckoil | Ilepedncnsars OCHOBHBIE 3Tarlbl
SBOMIOLIMK.  HayanbHble  JTambl | XUMHUYECKOM U OMOJIOrMUYECKON
OnonormyecKoi 9BOJIIOLIMU. | 3BOJIOIHH.
l'unoresa PHK- mupa. | M3narath copepxkaHue runores u
dopmupoBaHHe MeMOpaHHBIX | TCOPUH BO3HUKHOBEHHS >KU3HU
CTPYKTYP u BO3HUKHOBEHME | HA  3emiie (kpeanmoHmnsma,
npoTokyieTKu. [lepBble KIETKH U UX | CaMOIPOU3BOJIEHOTO
SBOJTIOITHS. dopMupOBaHHUE | 3apOXKICHUS (CTIOHTaHHOTO),
OCHOBHBIX rpynn JKUBBIX | maHcnepmuu, runore3sl PHK-
OpraHHU3MOB. MHpA).
Hemoncmpayuu: OnuceiBath  dKcniepuMeHTsl  C.
Topmpemui: Mwmepa wu [I. Opum 1o
®. Peam, JI. Ilactep, C. Musutep, A. | OJIyICHHIO OpraHUIECKUX
U. Onapumn, I'. FOpu. BEIIECTB M3  HEOPraHUYECKUX




Tabruyol u cxembl:
«Bo3HnkHOBEHNE ConHeunon
CUCTEMBI», «Pa3zBuTHe
OpTraHUYECKOTO MHUPay,
«PacturenbHas KJIETKAY,
«KuBoTHas

KJIETKaY, «ITpoxapuotuyeckas
KJIETKay

nyTéM aOMOTEHHOTO CUHTE3a

OCHOBHBIE 3Tambl  SBOJIOLUH
OpraHWYecKOro MHpa Ha 3emiie,
pasBUTHE >KU3HM 1O 3paM |
nepuoaam

Pa3BuTHe xu3HU Ha 3emile 10 3paM
n nepuoaam. Karapxeil. Apxelickas
u MIpOTEPO30ICcKas 3pBHL.
[Taneosoiickast spa u €€ NEepUOIBI:
KeMOpHUHCKHUH, OpPJIOBUKCKUA,
CUITypPUICKHH, JIEBOHCKHUH,
KaMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3o3olickast 3pa U €€ NEepUOIBL:
TPUACOBBIN, IOPCKUNA, MEJIOBOM.

Kaitno3olickas spa u €€ Mmepuonbl:

ITaJICOreHOBBIM, HCEOT'CHOBEIH,
AHTPOIOT€HOBBIM.

XapakTepucTuka KJIuMarTa i
Te0JIOTUYECKHUX MPOIIECCOB.

OCHOBHBIE ~ 3Tambl  3BOJIIOLUH
pacTUTEIBHOTO U XUBOTHOTO MUpA.
Apomopdo3pl  y  pacTeHHMH U
KHUBOTHBIX. [losiBiIeHMe, pacuBer u

BBIMHUpaHUE TPy JKUBBIX
OpTaHU3MOB.

Hemoncmpayuu:

Tabauyosr u cxemvl: «Pa3BuTHE
OpTraHUYECKOTO MHUPay,
TEOXPOHOJNIOrHUecKast TabNInIa;
Koyekiusi «DOpMBI  COXPaHHOCTH
HCKOITaeMBbIX JKUBOTHBIX u
pacTeHH».

Jabopamopnvie u npakmuueckue
paoomut:

[Mpaktuueckass pabora Ne 1.
«M3yyeHue MCKOMAaEeMbIX OCTATKOB
pacreHuii  H KHUBOTHBIX B
KOJUIEKITUSIX).

DKCKypcust «IBoIOIUS
OpraHUYEecKoro Mupa Ha 3emie» (B
€CTECTBEHHO-HAaYYHbIH win
KpaeBeuecKuii My3ei)

PackpriBath cojiep)KaHue
TEpMHHOB W MOHSTHH: 30H, 3pa,
nepuoJ, apoMopdo3Hl,
W0 TAI[IH.

3HaTh MOCTIeTI0BATENFHOCTh
J0HOB: KaTapxei, apxen,
MpoTepo30i,  ¢daHepo30if;  3p:
apxelckas, pOTEpPO30iiCcKas,
rnajyieo3omckas, ME30301cKasi,
KallHO30MCKas; IIEPUOJIOB:
KeMOpHUHCKHI, OPJIOBUKCKUH,
CUITyPUICKHH, JIEBOHCKHUH,

KAMEHHOYTOJIbHBIA,  IEPMCKUM,
TPUACOBBIN, IOPCKUM, MEJIOBOMH,
MMAJICOTCHOBBIH M HEOTCHOBBIN,

AHTPOIOT€HOBBIMN.
XapakTepuzoBaTh OCHOBHBIE
COOBITHS B pa3BUTUHU
OpPraHUYecKOro MHUpa 1O 3paM U
repuojam re0JIOTHYECKON
HCTOPHH; JTambl  pa3BUTHUSA
pPacCTUTENBHOTO M JKUBOTHOIO
MHDA.

BeinenuTs riaaBHbIe apOMOPQO3bI
pPaCTeHUI U JKMBOTHBIX.
CpaBHUBaTh  MEXIy  coOOM

npeacTaBuTeNci
CHCTEMaTUYECKHUX rpynn
OPraHU3MOB, BBISBISATH YEPThI
YCIIOKHEHUS u
MIPHUCIIOCOOJIEHHOCTH

K YCJIOBUSIM XU3HHU

CoBpemeHHast cucrema
OpPTraHNYecKOro MUpa

Cucrema OpraHMYecKOro Mupa Kak
oTpaxkeHue 3Bosonur. OCHOBHbIE
CHUCTEMAaTHYECKHe TPYIIIBI
OpraHHU3MOB.

emoncmpayuu:

Tabnuywr u cxemwvl: «CoBpeMeHHas
CHCTEMa OPTaHUYECKOT'0 MUPa»

PackpriBath coleprKaHue
TEpMHUHOB u TTOHATHI:
CUCTEMAaTUKa, HWCKYCCTBCHHas M
€CTeCTBEHHAs  KJIACCH(UKAIIHS,
OuHapHas HOMEHKJIaTypa,
MIPUHIUII HEPAPXUIHOCTH.
XapakTepu3oBaTh COBPEMEHHYIO
CHUCTEMY OpPraHHYeCcKOTo MHpa

DBoHOIHS YenoBeKa
(aaTpomorenes)

OBOIIOLHS YeJI0BeKa.
AHTpoOmonorus KaK HayKa.
PasButue IIPEJICTAaBJICHUN 0

PackpriBats coJiepKaHue
TEPMHUHOB 51 MTOHATHUI:
AHTPOIIOJIOTHS,  AHTPOIIOTEHES,




IMPOUCXOKIACHNN YCJIOBCKA.
MeTO,[[BI HN3YyUCHHA aHTPOIIOIrCHE3a.
CXOI{CTB& " pasjiimyusa 4€JIOBEKa U

JKUBOTHBIX. CucremMaTnueckoe
MOJIOKCHHE YyeJoBeKa.
Hemoncmpayuu:

Topmpempwi: Y. JlapBuH.

Tabnuyvr u cxemvi: «CpaBHEHHE
AQHATOMUYECKUX YEepT CTPOCHHS
YeloBeKa W YeJIOBEKOOOPa3HBIX
00e3bsH».

Obopyoosanue: CJICTIKH WA
n300paXeHUs] KAMEHHBIX OpYAMI
MEepBOOBITHOTO YeNoBeKa: KaMHH-
qonepsl, pyouna, ckpedia

yenoBek  pazymubiii  (Homo
sapiens), MPSIMOX 0K IEHUE,
BTOpAasi CUTHAJIbHAS CHCTEMA.

[Tepeuncnarsb 3a71a4u
AHTPOTOJIOTHH, JTarnbl
CTaHOBJICHHS u pa3BHATHUSA
MpEJCTaBICHUMN 0

IIPOUCXOKECHUU YEIIOBEKA.
N3narate OCHOBHBIE IIOJIOKEHUS
teopun Y. JlapBrHA, KPUTHYECKU
OLICHUBATh HEHAy4HYO
MHQOPMALHIO O MPOUCXOKACHUH
Ye0BeKa.

3HaTH CUCTEMATUYECKOE
MOJIOKEHHE
BUJIA Homo sapiens,

MIEPEUHCIIATE €TI0 MOpP(OJIOTOo-
aHATOMUYECKHE MIPU3HAKU
pasHoro ypoBHs (THI, KJacc,
OTPSI U JIP.).

VYcraHaBiMBaTh 4epThI CXOJCTBA
U paznuuuil  YelioBeKa @ |
JKUBOTHBIX.

OOBACHSITE u OIICHUBATH
3HAYCHHE HAYYHbIX 3HAHHHA O
MPOUCXOXKICHUN YellOBeKa  JUIst

NOHUMAaHUSI MecTa M pOJH
4eJI0BeKa B IPUPOJIE

Hewxynme cunbl  (dakropsl) | JABmxymue cunel  (dakropsr) | PackpwiBaTh COJIEpKAHME

aHTPONOreHe3a aHTpornioreneza.  HacnencrBeHHast | TEPMHHOB U MOHATHIL: (aKTOPbI
W3MEHYMBOCTb U  €CTECTBEHHBIH | aHTPOINOreHe3a, IpYIIIIOBOE
orbop.  OOmecTBeHHBIH  00pa3 | COTPYAHUYECTBO, peusb,
JKU3HHM,  M3TOTOBJICHHE  OPYAUH | opyauiiHas NS TeNbHOCTD,
TPyAa, MbILLUIEHHUE, PeUb. HOIUMOP(hU3M.
Hemoncmpayuu: XapakTepu30oBaTh JBIKYILHE
Tabruywr u cxemwi: «CpaBHeHHe | cuibl ((haKTOPBI) aHTPOIIOTEHE3a:
AQHATOMHUYECKUX YEpT CTPOCHUs | OMOJIOTMYEeCKUE U COLMAJIbHBIE,
YeloBeKa M YeIOBEKOOOPA3HBIX | CPABHUBATH UX MEXKITY cO0OM
00e3psiH»,  «OCHOBHBIE — MecTa
MaJICOHTOIOTNYECKUX HaX0JI0K

MIPEIKOB COBPEMEHHOTO YEIIOBEKAY.
O6opyoBaHue: MYJISKH
«IIpoucxoxnenue YeI0BEKa
(TTAJTCOHTOJIOTHIECKIE HAXOIKH )

OCHOBHBIE CTaIUHA DBOJIIOLANA
yeJI0BeKa

OCHOBHBIE  CTaAWd U  BETBU
ABOJIIOLIUH YyeJioBeKa:
aBCTPAJIONUTEKH, UeNnoBEK yMENbIi,
YenoBek mpsMoxodiuid, YemoBek

HEaHIepTaJbCKUH, Yenmosek
Pa3yMHBIM  COBPEMEHHOTO  THIIA.
Haxonku wuckomaembIX OCTaHKOB,
BpeMsl CyIIECTBOBAaHHUSA, O0OJACTb
pacrnpocTpaHeHus, 00BEM
TOJIOBHOTO MoO3ra, 00pa3 J>KW3HH,
opyausl.

Hemoncmpayuu:

Tabnuyvt u  cxemvl. «OCHOBHBIC

PackpeiBath cojiep)KaHue
TEPMHUHOB U MOHATHUI:
ABCTPAJIOINUTEK, YEJIOBEK
YMEIbIH, YeJIOBEK
NPSAMOXOSAIINI, HeaHJepTaell,
KpOMaHbOHELl,  HEOJUTUYCCKAS
peBOIIONHS, IepBOOBITHOE
HCKYCCTBO.

XapaxkTepuzoBaTb U CpPaBHUBATh
MeXIly cOOOH OCHOBHBIE CTaJHU
IBOITIOIIUN YeloBeKa:
XPOHOJIOTHYECKHUU BO3pACT,
apeasl paclpocTpaHeHHsl, 00BEM




MecTa [1aJIEOHTOJIOTMYECKHUX
HaXO/JOK TIPEIKOB COBPEMEHHOTO
yesnoBekay, «JlpeBHeiue mnroany,

«JlpeBHuE JIFOJTAY, «IlepBbie
COBpPEMEHHBIE JIIOJIN.

Ob6opynoBanue: MYJISDKH
«IIpoucxoxnenue YEeJI0BEKa»
(6rocThI ABCTPAJIONIUTEKA,
MUTEKaHTPOIIA, HeaHJepTajbla,
KPOMAaHBOHIIA); CJIETIKH WIH

M300paKCHUSI KAMEHHBIX OpYIUi
MEpBOOBITHOTO YeJIOBEKa: KaMHHU-
JoIIepsl, pyonia, ckpedia

TOJIOBHOI'O MO3I"

Yenoseueckue pacel u | YenoBeueckne pacel. OcHOBHbIE | PackpbiBaTh COJIEpPKAHME
MPUPOJIHBIC ajanTauuu | OOJbIIME  pachl:  €BPOINEOWIHAs | TEPMUHOB M TIOHATHH: pachl,
YeloBeKa (eBpasmiickas), HErpo- | pacoreHe3, CoIUall-JIapBUHU3M,
aBCTpaJouaHast (PKBATOpUANBHAS), | paCHU3M, METHCAIIHSL.
MOHTOJIONTHAs (a3matcko- | XapakTepu3oBaTb W CpPaBHHBATH
aMepUKaHCKas). NpeACTaBUTENeH  YeJOBEYECKUX
UepTsl TIPHUCIIOCOOJIEHHOCTH | pac,
MIPECTaBUTENeH YeI0BEYECKNX pac | pacKpbIBaTh TIPUYUHBI u
K  YCIOBHSM  CYLIECTBOBAHHUS. | MEXaHU3MBI pacoreHesa,
EnnHCTBO ~ uenoBeyecKMX — pac. | MEpeuYMcisiATh ¥ MPHUBOJAUTH
Kputnka conuanbHOrO TapBUHU3MA | MPHUMEPHI  MPUCITIOCOOICHHOCTH
Y pacusMa. YeloBeKa K YCJOBHSM CpEJbl,
Hemoncmpayuu: MpPUMEPBl  MPUCTIOCOOUTEIHLHOTO
Tabauyvl u cxemvl: «YenoBeyeckre | 3HAYSHUS PACOBBIX IPU3HAKOB.
pacbi» JlokaspiBaTh ~ €AMHCTBO  BHJA
Homo sapiens, HAYYHYIO
HECOCTOATEIHHOCTh pacoBbIX
TEOpUH, HUJIed  COLMAIBHOIO
JIApBUHM3MA U pacu3mMa
Tema 3. Opranu3msl H OKpPYKaOIIasi cpeaa
DKOJIOTHS KaK HayKa Dxonorusi Kak Hayka. 3amaun U | PackpeiBath COZIepIKaHUE
pa3aernsl SKOJIOTHH. TEPMHUHOB U TIOHSATHH: 3KOJIOTHS,
Metomst 9KOJIOTUYECKHX | TIOJIEBBIC HaOIIOICHYIS,
HCCIIEZIOBaHUM. 9KCTIEPUMEHTEI, MOHHUTOPUHT
DKOJI0rMYecKoe MHPOBO33pEHHE | OKpYXKarolen CpeJIbl,
COBPEMEHHOT0 YeNoBeKa. | MOACITUPOBAHHE, IKOJIOTHIECKOE
Jlemoncmpayuu: MHPOBO33pEHHE.
Hopmpemwi: A. I'ymbonbar, K. @. | [lepeuucnare 3amadu HKOJIOTHH,
Pynbe, 3. 'exkens. e paszensl U CBSI3M C IPYTUMH
Tabnuybst  u  cxemsl:  KapTa | HAyKaMmH.
«IIpuponnbie 30HBI 3eMITI» XapakTepuzoBarth METO/IBI
9KOJIOTUYECKHX MCCIIeIOBAHIMA
Cpenst obuTaHus u | Cpenbl  oOuTaHus  OpraHu3MOB: | PackpbiBaTh coJiepiKaHHe
IKOJIOTHYECKHE (haKTOPHI BOJIHAS, HA3e6MHO-BO3/yIlIHAS, | TEPMHUHOB W TOHSTHH: cpena
MOYBEHHAs, BHYTpHU- | oOUTaHus, IKOJIOTHYECKHE
OpraHU3MEHHasl. (bakTopsl, OMOJIOTHUYECKUI
DKoJorudeckre GakTophI. ONTHUMYM, OTPaHUYMBAIOIIAN
Knaccuduxanms 3K0I0TH4ecKux (IUMUTHPYIOINH)
(haxTopoB: abuoruueckue, | hakTop.
OMOTHYECKHE ¥ aHTPOTIOT€HHEIE. XapakTepu3oBaTh YCIOBHUS Cpel
JleiicTBue AKOJOTHICCKUX | OOHUTaHUS OpraHu3MOB;
(haKTOpOB Ha OPraHU3MBI. KJlacCu(HUIMPOBAThH u
Jemoncmpayuu: XapaKTepU30BaTh SKOJIOTHUECKHUE
Tabauyet  u  cxemvl.  «Cpensl | GpakTOpHI: a0MOTHYECKHUE,




0OUTaHUS OPTaHU3MOBY

OMOTHYECKUE ¥ aHTPOTIOTCHHBIE,
OnuceiBaTh JIEUCTBUE
JKOJIOTHYECKNX  (DAaKTOpOB  Ha
OpTraHU3MBI.

XapakTepu3zoBaTh OCOOSHHOCTH
CTPOCHUS W >KU3HEIEATCIHLHOCTH
pacTteHuit

AbuoTnyeckne GakTopsl

AbOuoTtnyeckne  (QakTOphL:  CBET,

TeMIeparypa, BIIQKHOCTB.
®doronepuoansm.lIprucnocobdnaenns
OpraHU3MOB K JeHCTBHIO
a0MOTUYECKUX (axTopoB.
buonoruyeckue puT™Msl.
Hemoncmpayuu:

Tabruywi u cxembi:
«DoToneproan3IM».
Jabopamopnvie u npakmuueckue
paodomul:

JlaGopaTopnass pabora Ne 3.
«Mopdomornueckne 0COOCHHOCTH
pacTeHuii M3  pa3HBIX  MECT
oOuTaHUSY.

JlaGopatopnass  pabora Ne 4,
«BnussHue cBera Ha pocT WU
pa3BUTHE YEPEHKOB KOJISYCa»

PackpriBath coJiepKaHue
TEepMHUHOB u TTOHATHIA:
abnoTHIecKre (bakTopsl,
¢doToneprou3M, OHOIOTHUECKUE
PUTMBL.

AHanm3upoBaTh JIEUCTBUE CBETA,
TEMIEpPaTyphl, BIAXHOCTH Ha
OpTraHU3MBI u MIPUBOJIUTH
MpUMEpHl  TPUCTIOCOOTICHHOCTH
OPIraHU3MOB. IIpoBoauTs
OMoIOTHYECKHE HAOIIOAEHUS U
0hOPMIIATE pe3yIbTaThl
MPOBEAEHHBIX HAOIIOACHN

buornueckue daxkrops

buotnueckue  ¢aktopel.  Buns

OMOTUUYECKUX B3alMOJICHCTBUIL:
KOHKYPEHITHS, XUITHAYECTBO,
cuMOm03 u ero (hopMBI.
[TapazuTtusm, Koorneparus,
MyTYau3M, KOMMEHCAJIU3M
(KBapTHPaHCTBO, HAXJICOHUYECTBO).
AmeHcanusm, HEUTpaIu3m.
3HaueHue OMOTUYCCKHUX
B3aUMOACHCTBUI s

CyIIECTBOBAHHUA  OpPraHU3MOB B
MIPUPOTHBIX COOOIIECTBAX.
Hemoncmpayuu:

Tabauysr u cxemor: «llumessie
TICTTIDY

PackpriBath coJiepKaHue
TEPMHUHOB 51 MTOHATHUI:
Oonornveckue (baxTopsl,
XHIHUYECTBO, Mapa3uTu3M,
KOHKYpEHIUS, MyTYyaJH3M,
CUMOMO3, KOMMEHCAJTU3M,
HaxJIEOHUYECTBO,
KBapTHUPAHCTBO, aMEHCAIIN3M,
HEUTpanu3m.

XapakTepu3oBaTh OHOTHYECKHUE
(axTopsI u BH/IBI
B3aMMOOTHOIIECHUH MEXAY
OpraHU3MaMHU; MIPUBOIUTH
MIPUMEpPBI B3alMHOMI
MPUCTIOCOOICHHOCTH
OpraHU3MOB.

CpaBHUBaATh MEXIY COOOH BHIBI
OMOTUYECKUX  B3aMMOJICHCTBUMI

OpraHu3MOB
DKoJI0ru4ecKue DKOJIOTHUECKHE  XapaKTepUCTHKH | PackpbiBaTh coJiep KaHue
XapaKTePUCTUKU BU/IA u | monyssiuur. OCHOBHBIE MOKA3aTeNN | TEPMHUHOB u TIOHSITHIA:
HOITYJISIUN HOITYJISIMN: YHCIICHHOCTb, | MOITYJISIHNS, YHCJICHHOCTD,
IUIOTHOCTB, POXIAeMOCTb, | INIOTHOCTD, POXKIIaEMOCTb,
CMEpPTHOCTb, MPUPOCT, MHUTPALUS. | CMEPTHOCTh, IPUPOCT, MUTPALIHS,
Junamuka YHUCJICHHOCTH | JUHAMHKA YHCIICHHOCTH
TOITYJISIIIAN M € peryJisus. MOITYJISIIIAY.
Hemoncmpayuu: XapakTepuszoBaTh OCHOBHBIE
Tabnuywvr u cxemvi: «llomynsioum», | mOKa3aTeNMd M KOJIOTHUECKYIO
«3aKOHOMEPHOCTH pocTa | CTPYKTypy HOITYJISIINN;
YHCIICHHOCTH TOITYJISIIIMY | OITUCHIBATH MeXaHH3MBbI
UHPY30pUH-TY DETBKI. peryJsnuu YHCICHHOCTH




Jlabopamopusie u npaxmuueckue
padomor:

[IpakTrueckas pabora Ne 2.
«IToacdy€T MIOTHOCTH MOMYISAUUN
Pa3HBIX BUJIOB PACTCHUID)

momnyJsauuun

Tema 4. Coo01iecTBa M YKOJOTHYEeCKHE CHCTEMBI

Coo0miecTBa OpraHu3MoOB

Coo0b1iecTBo OpraHu3MOB —
ouorneHo3. CTpyKTypbl OHOIe HO3a:
BUJIOBAs, MPOCTPAaHCTBCHHAS,
Tpoudeckass (mumieBas). Bumsi-
JIOMUHAHTBI.

Cas13u B OUOIICHO3E.
Hemoncmpayuu:

Tabnuyvr u cxemwl: «llumieBbie
uenu», «buoreHo3: cocraB U
CTPYKTypay.

Obopydosanue: MOJIENb-
aIUIMKALUs «Tunu4aHeie
OMOLIEHO3bI; repbapuit
«PacturenbHbie COO00IIIeCTBAY;

xomnexknust «buornenosy»

PackpbiBath cojiepKaHue
TEPMHHOB M TIOHSATHUH: OHOLIEHO3,
SKOCHUCTEMA, OHOreoIeHO3,

BUbI-TOMWHAHTEI,
OKOJIOrM4YCCKasd HUIIa.

XapakTepu3oBaTh OuoLeHo3
(coo0riecTBO), €ro  BHIOBYIO,
MPOCTPAHCTBEHHYIO u

TPO(UIECKYIO CTPYKTYPHI.
OOBSCHATH POJNBb KOMIIOHEHTOB
OuolLeHO3a B MOJJICPKAHUU €T0
CTPYKTYpBI H CYIIECTBOBAHHUS Ha
ONpeIENEHHON TEPPUTOPHUH.
OOBACHATH OHMOJIOTUYECKHI
CMBICIT SIDYCHOCTH M JIMCTOBOM
MO3auKH.

CpaBHI/IBaTL KOMITIOHCHTBI
OHOLIEHO30B, X BHJIOBYIO,
MIPOCTPAHCTBEHHYIO u

TPOPHUUECKYIO CTPYKTYPBI, CBSI3U
MEX/ly OpraHu3MaMHu

DKOCUCTEMBI H 3aKOHOMEPHOCTHU
HX CyHICCTBOBaHUA

DKoJIorHuecKue CHUCTEMBI
(9KOCHCTEMBI). ITonsiTue 00
9KOCUCTEME U OMOTEOLICHO3E.
OyHKIMOHATIBHBIE KOMIIOHEHTBI
9KOCHCTEMBI: MPOIYIICHTHI,
KOHCYMEHTBI, pEAYLIeHTHI.
Kpyrosopor BerecTs
SHEPTUH B HIKOCUCTEME.
Tpoduyeckue (NHIIEBBIE) YPOBHH

n TIOTOK

9KOCHUCTEMBI. lluieBpie LieMUM U
CeTH. OCHOBHBIC MOKa3aTen
9KOCHUCTEMBI: onomacca,
MPOAYKIIHUSL. DKOJOTHYECKUE
MUPAMUJIBL; MPOAYKIIUH,
YUCJICHHOCTH, Onomacchl. CBoiicTBa
JKOCHCTEM: YCTOMUYUBOCTS,
CaMOpEeTYJIALUS, pa3BUTHE.
Cykueccus.

Hemoncmpayuu:

Hopmpemui: A. Jlx. Tencnu, B. H.
Cykaués.

Tabauyvr u cxemvi: «llpupomHeie
coobiiecTBay, «Llenu nmuTanusy,
«OKoJIOTHYECKas TUPAMHUIA

PackpeiBath cojiep)KaHue
TEPMHUHOB 51 MOHATHUI:
3KOCUCTEMA, OnoreoneHo3,
MIPOIYLICHTHI, KOHCYMEHTBHI,
PEeIaYLICHTHI, TpouIeCcKHe
YPOBHH, TTHIIIEBAS

menb W CeTh, HKOIOTUYECKHE
MTUPaMUTIBL, o6momacca,
MPOTYKITUSI, CYKIIECCHSI.
XapaxkTepuzoBaTh CBOICTBa
9KOCHUCTEMBI (€€ CIOCOOHOCTh K
JUTHTEITEHOMY
CaMONOJIIEP>KaAHUIO,
OTHOCUTEIBHO 3aMKHYTBIN
KPyTOBOPOT BEIIIECTB,
HE0OXOIMMOCTh MMOTOKA
SHEPTUH).

CpaBHUBaTh NACTOMINHBIE H
NETPUTHBIE  THINEBHIE N,
Tpoduueckue YpOBHH
9KOCHCTEMBI.

Paznmuuats MUPaMUIbI
MIPOIYKIIUU, MTUPAMUIBI
YUCICEHHOCTH W MHPaMUIBI
O6romacchl.

CocTaBisiTh IleONA ©U  CETH
MTUTAHUS.

[lepeuncnarp CBOMCTBa
JKOCHCTEM: YCTOWUYUBOCTB,




caMoperyJsius, pa3BuUTHE
(cykueccus).
OnuceBaTh MEXaHU3M
MOJJIepKaHUS ~ PaBHOBECHS B
JKOCHCTEMAX.
XapaxTepuzoBaTh CYKLIECCUU,
BBISIBIIATH TNPUYMHBI W OOIIHe
3aKOHOMEPHOCTH CMEHBI
9KOCHCTEM
IIpupoaHbIe SKOCUCTEMBI IIpupoaHbIe SKOCUCTEMBI. PackpeiBath COZIEpIKaHUE
OKOCUCTEMEBI peK U 03€p. TEPMMHOB W TIOHATHI: BOJIHBIE
Oxocucrema XBOWHOTO WIH | 9KOCHUCTEMBI, OHMOTEOLICHO3HI,
IIMPOKOJIMCTBEHHOTO JIECa. (UTOIIAHKTOH,  300TUIAHKTOH,
Jlemoncmpayuu: OeHToC, TYMYC.
Tabnuyvr u cxemwvl: «Ixocuctema | [IpuBoguTh MpUMEPBI
IIIPOKOIUCTBEHHOTO Jieca», | MPUPOAHBIX DKOCHCTEM CBOeH
«OJKocucTeMa  XBOMHOIO  Jieca», | MECTHOCTH.
«buoreHo3 Bojjoémay. CpaBHHBaTh HA3€MHBIC U BOJTHBIC
Obopyoosanue: repoapun U | DKOCHCTEMBI, OpraHu3MBI,
KOJUIEKIIUH PAaCTEeHUHA W KUBOTHBIX, | 00pa3yrome pasHbIe

MPUHAJIEKAITUX K pa3HbIM
SKOJIOTMYECKAM TpynmnaM OJIHOIO
BHA

TpopHUECKHE YPOBHU

AHTpOHOFeHHI)Ie OKOCHCTCMBI

AHTpOIIOTCHHBIC 9KOCHCTEMBI.
ATPO3KOCHUCTEMBI.
Ypboskocucrembl. buonorudeckoe
51 X034 CTBEHHOE 3HAYCHUE
arpodKOCUCTEM U ypPOOIKOCHCTEM.
buopaznoobpazne kak  QaxTop
YCTOHYHBOCTH JKOCHCTEM.
CoxpaHeHue OHMOJIOrMYECKOTO
pa3HooOpasus Ha 3emiie.
Hemoncmpayuu:

Tabauywl u cxemol: K ATPOIIEHO3Y.
Obopyodosanue: KOJUICKIUS
«Bpemurenu BaXHEHUIITIX

CEIbCKOXO3SIICTBEHHBIX KYJIbTYP»

PackpeiBath COZIEpIKaHUE
TEPMUHOB u TIOHSITHIA:
AQHTPOIIOTeHHAs 9KOCHCTEMA,
arposKocucTeMa,
ypboskocucTema,
o6ropazHooOpasue.
XapakTepu3oBarth
arpodKOCUCTEMBI "
ypOO3IKOCUCTEMBI, OCOOEHHOCTH
WX CYIIECTBOBAHHUS.

[TpuBOIUTH TPUMEPHI
AHTPOIOTCHHBIX 9KOCUCTEM

CBOEH MECTHOCTH, ONHKCHIBATH UX
BUJIOBOM COCTaB U CTPYKTYpY.
CpaBHUBATh COCTAaB U CTPYKTYPY
MPUPOAHBIX 9KOCUCTEM U
arpodKOCHUCTEM, arpo3KOCHCTEM
1 ypbosKocHucTeM

Buocdepa - rinodanbHast

JKOCHCTEMA 3eMITH

Yuenne B. W. Bepnaackoro o

ouocdepe. ['panmmbl, cocTaB
cTpyktypa  Oumoctepsl.  XKuBoe
BEHIECTBO U €ro  (PYHKIIUH.

OcobenHocTtu 6rnocdepsl Kak
rio0aIpHON 9KOCHCTEMBI.

JluHamMuyeckoe  paBHOBecHE U
oOpatHas cBsi3b B Onocdepe.
Hemoncmpayuu:

Ilopmpemuwi: B. 1. BepHaackuii.
Tabnuyer u  cxemsi:  «OOImas
CTpYKTypa ouocheps,
«Pacnpoctpanenue KU3HU B
ouochepe», «O30HOBBI  dKpaH
ouochepb»

PackpeiBathb COZEepIKaHue
TEPMHHOB U MOHATHIA: Onocdepa,
HMBOE BELIECTBO, AMHAMHUYECKOE
paBHOBECHE.
OneHuBaTh
Bepnazackoro
B CO3JIaHUE YUEHUS 0 Onocdepe.
XapakTepu3oBaTh COCTaB
ounoctepsl, (QyHKIMH KHUBOTO
BeIeCcTBa 6uochepst u
omnpenesITh (Ha Kapte) obnactu
ero HauOOJIBILIETO
pacIpocTpaHeHusl.

IIpuBonuTh IIPUMEPBL
nposiBiieHUsT  QYHKIUH  KHBOTO

Bkiag  B. n.




BeIICCTBA ouocdepsl,
OMOTreOXMMHUYECKOM
JIESITEITBHOCTH YelIOBEKa.
[epeuuncnsats 0COOCHHOCTH
Oouocdepbl  Kak  MIOOATBHOU
OKOCHCTEMBI 3eMITH
3aKOHOMEPHOCTHU Kpyrosopotst BEIIIECTB u | PackpniBaTh cojep)KaHue
CYIIECTBOBaHMS OHochepbl OMOTCOXHMHUYUECKHE LIUKJIBl | TEPMUHOB u MOHATHUI:
aneMeHTOB (yriiepoja, a3oTa). I[EJIOCTHOCTh ounocdepsl,
30HaTLHOCTH ouocdepsl. | KpyroBopor BEIIIECTB,
OcHOBHEIE OMOMBI CYIIIH. OMOTCOXUMUICCKIE LUKITBI
Hemoncmpayuu: 3JIEMEHTOB, 30HAIBHOCTH
Tabnuyvr u cxemwi: «KpyroBopot | 6buocheps, OMOMBI.
yriiepoia B ouocdepe», | OnuceiBaTh KpyTrOBOPOT
«KpyroBopot a3oTa B mpupojie» BEIIECTB, OMOTEOXHMHUYECKHUE
IUKJIBl  a30Ta W yrjiepoaa B
ouocdepe.
OOBsICHATH MPUYUHY
30HAJBLHOCTH ouocdepsl.

[MepednciiaTh U XapakTepU30BaTh
OCHOBHBIEC OMOMEBI CYIITH 3eMJITH

YemoBeuecTBO B
Semian

ouocdepe

YenoseuecTBo B OMocdepe 3emun.
AHTpOIIOTEHHBIE ~ W3MEHEHHUS B
ouocepe. ['mobanpaBIC
9KOJIOTHYECKHE TPOOIIEMBI.
Jemoncmpayuu:

Tabnuyvr u cxemvr: «[IpumepHbie
AHTPOTIOTCHHBIE  BO3JICHCTBHS Ha

IPUPOAY», «Baxueimmue
WCTOYHHUKH 3arps3HEHUS BO3LyXa M
IPYHTOBBIX  BOnm», «llouBa —
BaYKHEHIIas COCTaBJISIOIIAs
ouochepn», «DaxTopbI
Jerpagaiuu nouBy», «llapHUKOBBIN
addexTy, «®DakTopsl
paanoaKTUBHOTO 3arpsi3HEHNA

ouoctheprr»; Kpachmas kumra PO,
I/I306pa)KeHI/I$I OXpaHIACMbIX BHUIOB
pacTeHUH U JKUBOTHBIX

PackpriBath coJep)kaHue
TEpMHUHOB u TTOHATHIA:
AHTPOIIOT'CHHBIC U3MCHCHUS,
9KOJIOTHYECKHH KpH3HC,
rio0aabHbIE

MPOOJIEMBI.

XapakrepuzoBath OuochepHyro
POIb YeoBeKa.

[TpuBoaUTH MIPUMEPHI
AHTPOIIOTCHHBIX W3MEHECHUII B
ouochepe.

OrneHnBaTh MOCTIEICTBUS
3arpA3HEHUs BO3AYIIHOH,
BOIHOW  cpelbl, HM3MECHEHHSA
KITUMara, COKpaIleHHUs
6ropazHooOpasmsl.
®opMyIHpOBaTh  COOCTBEHHYIO

NO3UIMIO 110 OTHOIICHHIO K
rJ100aTbHBIM M PErHOHATbHBIM
9KOJIOTHYECKUM npobieMam,
apryMEHTUPOBATh CBOIO TOYKY

3pEeHMSL.
Ha3zpiBaTh NpUYMHBEI TOSBICHHS
IPUPOAOOXPAHHON JTHUKH,

pacKphIBaTh 3HAYEHHE Mporpecca
IUTS TIPEOJT

CocymiecTBoBaHNE MPUPOABI U
YeJI0BEUECTBa

CocyIlecTBOBaHHE  MPHPOIBI U
YeIIOBEUSCTRA. CoxpaHenue
OmopazHooOpa3uss  KaK  OCHOBa
ycToriunBocTH Ounocheprl. OcHOBa
palrOHATBEHOTO yIpaBJICHUS

OPUPOAHBIMU  pecypcaMu M HX
HCTIOJIb30BaHHUE. Hoctmxenus
OMOJIOTHH U 0XpaHa MPHPOIBL.

PackpeiBath coJep)kaHue
TEPMUHOB u TIOHSITHIA:
panroHaNbEHOe
MPUPOJIONIONIE30BaHHE,
yCTOMYMBOE pasBuTHE,
KOBBOJIIOLHSL.

XapakTepu3oBaTh pallMOHAIBHOE
UCIIOJIb30BaHUE TIPUPOJTHBIX




Hemoncmpayuu:

PECYPCOB; OCHOBHBIE TOJIOKEHHUS

Tabnuyvl u cxemvi: «buocdepa u | KoHIETIHN YCTOMYHBOTO
YCIOBCK» Pa3BUTHUA
5. OneHka JIaHMPyeMbIX Pe3yJbTaTOB 00y4eHHs
CucreMa onieHUBaHUSA
Ilpeomem Bec oyenxu epagux KOHMPOJIbHBIX
Meponpusmuil.
«buonoacusny ponp

THucemennvie popmvl mexyueco KOHMpoas

CrapToBasi TMarHOCTHUKA

CeHTS0ps  TEKyIIero ydeOHOTo
roaa

Konrponbhas pabora

2 B IEpBOM CeMecTpe, 2 BO
BTOPOM CEMECTpe

[IpakTudeckas pabora

2 B TEpBOM ceMmecTpe, 2 BO
BTOPOM CeMecTpe

JlaGoparopHast pabota

8 B mepBoMm ceMmecTpe, 4 BO

BTOpPOM CEMECTpPE

Homarmrass padora

1 pa3 B HEZIEMIO

Tect

3 B KQXKJIOM CEMECTpE

[IpoexTHas pabora (eciu KTO-TO
u3 y4aluxcs BBIOpa
JUHTBUCTUYECKYI0O  TeMy  TIO
PYCCKOMY 3BIKY)

1 pa3 3a y4eOHBIH TO1

Ycemusvie ghopmsr mexywezo konmponsa

VY CTHBIA OTBET

1 pa3 B Heneno

Jomarmnee 3aganue — 1

YcerHbrit otBeT — KOdh purmeHT — 1

[IpakTnueckas padbora — 2
JlaboparopHnas pabora — 2
Tecr—3

Konrpomnbnas pabora — 5
IIpoektHas paboTa — 5
TBopueckas pabora — 3

KPUTEPUM 1 HOPMBI OLIEHKH 3HAHUI U YMEHUI OBYYAIOIIIAXCSI
®OPMbI KOHTPO.IS:YCTHBINA OTBET, IABOPATOPHAS PABOTA, ITPOEKT,

TECTUPOBAHHUE.

@opMbI KOHTPOJISI: YCTHBIN OTBET, JJa0OpaTOpHbIe pa0OTHI, TECT, MPOEKT.

KpuTtepun u HOpMbI OLlEHKH 3HAHUI U YMEHUIl 00yYAKOIIMXCS 32 YCTHbINH OTBeT.
Onenka "5" ctaBUTCS, €CIIU YUEHHK:
1. IToka3bIBaeT r1yOOKOE U MOJIHOE 3HAHUE U IOHUMaHME BCETo NMPOrpaMMHOI0 MaTepuaa;
IIOJIHOE ITOHUMaHHUE CYIIIHOCTH PACCMaTPUBAEMBIX ITOHSATUH, SBJICHUN U 3aKOHOMEPHOCTEN,

TEOpUH,
B3aHMOCBSI3CH.

2. YMeeT cOCTaBUTh MOJHBINA U HpaBHJ’IBHBIfI OTBCT Ha OCHOBE U3YUYCHHOI'O MaTCpHalia,




BBIJIEJISATH TJIaBHBIE MTOJIOKEHHUSI, CAMOCTOSITENILHO MOATBEPAKIATh OTBET KOHKPETHBIMU
pUMepamu,

(akTamMM; CaMOCTOSATENILHO U apTYMEHTUPOBAHO JIeNIaTh aHAIN3, 0000IIEHUS, BHIBOJIBI;
YCTaHABIIMBATh MEXIPEIMETHBIE CBSI3U (Ha OCHOBE paHee MPUOOPETEHHBIX 3HAHUHN) U
BHYTPHUIIPEIMETHBIE CBSI3U, TBOPUECKH TPUMEHSITH [10JIy4EHHBIE 3HAaHUS B HE3HAKOMOM
CUTYalluH;

MoCJe10BaTeNbHO, YETKO, CBSI3HO, 0OOCHOBAHHO U 0€30IIMO0YHO U3NIarath y4eOHbIH MaTepHall.
YMeeT coCTaBIsITh OTBET B JIOTHYECKOM MOCIIE0BATEILHOCTHU C UCTIONIb30BAaHUEM MTPUHITON
TEPMUHOJIOTHH; JIeNlaTh COOCTBEHHbIE BBHIBOIbI; (POPMYIIMPOBATH TOYHOE ONpPECICHUE U
HCTOJIKOBAaHNE OCHOBHBIX IIOHATHUH, 3aKOHOB, TEOpUA. MOXKET Npu OTBETE HE OBTOPSATH
JOCJIOBHO

TEKCT yueOHMKa; U3jaraTh, MaTepuall JUTePaTyPHBIM S3bIKOM; IPABUIBHO U OOCTOSITENEHO
OTBEYaTh

Ha JIONOJIHUTEIIbHBIE BOIIPOCHI YUUTENS; CAMOCTOSITENIFHO U PALIMOHAJIBHO MCIIOIb30BAaTh
HarJsiHbIe

ocoOMs, CIIpaBOYHbIE MaTEPHUAJIbl, yUeOHUK, TOTOIHUTENbHYIO JINTEPATYPY, IEPBOUCTOUHHUKHY;
NPUMEHSTh CUCTEMY YCIIOBHBIX 0003HAUCHHI IPU BEJACHUH 3alUCEeH, CONPOBOXKIAIOIINX OTBET;
MCIOJIb30BAaTh JJIs J0KA3aTeNbCTBA BHIBOJIOB U3 HAOIIOACHUM U OTIBITOB.

3. CamocTOATENBHO, YBEPEHHO M 0€301IMO0YHO TPUMEHSET NMOTYUYCHHbIC 3HAaHUS B PEILICHUH
po0JieM Ha TBOPUYECKOM YpOBHE; I0MyCKaeT He Oosiee 0HOro Helo4ETa, KOTOPBIN JIETKO
UCTIPABIISIET MO TPEOOBAHUIO YUUTEIIS; UMEET HEOOXOIMMbIE HaBBIKM pabOTHI C MpHOOpamH,
yepTexaMH, CXeMaMH, TpaduKkaMu, KapTaMH, COMyTCTBYIOIIMMU OTBETY; 3aIlUCH,
COIIPOBOXAAIOIINE

OTBET, COOTBETCTBYIOT TPEOOBAaHUSM.

Ounenka "4" craBuUTCS, €CIIN YUEHUK:

1. IToka3pIBaeT 3HaHMS BCErO N3YYEHHOTO IPOrpaMMHOr0 MaTepuaa. J[a€T moiaHslil 1
NIPaBUJIbHBIN OTBET HA OCHOBE U3YUYCHHBIX TEOPUH; JOMYyCKaeT He3HAUUTEIbHbIE OIIUOKH U
He10YETHI

IIPY BOCIIPOU3BEJICHUN U3yYECHHOTO MaTepuaa, HeOOoJIbIlIne HETOYHOCTH MTPH UCTI0Ib30BAHUHU
Hay4YHBIX TEPMUHOB WJIM B BBIBOJIaX, 00001IeHUAX U3 HaOmoAeHuid. Matepuain usnaraer B
OIpeIeIEHHON JIOTHYECKOH 1MOCIe0BAaTEIbHOCTH, IPU ATOM JIONTYCKAaeT OJIHY HErpyOyro
OLIMOKY

WM He 6oJiee BYX HEJ0YETOB, KOTOPBIE MOXKET UCTIPABUTh CAMOCTOATENILHO MTPH TPeOOBaHUHU
WIH

HEeOOJIBIION MTOMOIIIM MTPETo1aBaTesl; MOATBEP)KIaeT OTBET KOHKPETHBIMH MTPUMEPAMU;
MIPaBUIIbHO

OTBEUAET HA JJOTIOJIHUTEIbHBIE BOIIPOCH! YUUTEIS.

2. YMeeT caMOCTOSATEIbHO BbIIEATH IJIaBHbIE MOJIOKEHUS B U3YYEHHOM MaTepualie; Ha
OCHOBAaHUU (aKTOB U MPUMEPOB 00001IaTh, 1e1aTh BBIBOABL. Y CTAHABIMBATD
BHYTpUIIPEIMETHBIE

cBsI3M. MOKeT NpUMEHSATh NIOJyYEHHbIE 3HaHUS Ha PAKTUKE B BUIOM3MEHEHHON CUTYallNH,
co0JII01aTh OCHOBHBIE MpaBuia KyJIbTYphl YCTHON peyH; UCIIOIb30BaTh IPU OTBETE HAYUHbIE
TEPMUHBI.

3. He oGmnamaeT 1ocTaTOYHBIM HaBBIKOM PaOOTHI CO CIIPABOYHON JIUTEPATYPON, YUEOHUKOM,
MEPBOMCTOYHUKOM (TIPAaBUIIBHO OPUEHTUPYETCS, HO paboTaeT MEJICHHO).

Ouenka "3" craBuTCS, €CIU YUCHUK:

1. YcBanBaeT OCHOBHOE coJiepaHue yueOHOro MaTepuasa, Ho UMeeT pooebl, He
MPEMSITCTBYIOUINE albHEHIIEeMy YCBOCHHIO POrPaMMHOI0 MaTepuaa.

2. N3naraet maTepual HECUCTEMAaTU3UPOBAHHO, (pparMEeHTapHO, HE BCEr/ia MOCIeA0BaTENbHO;
MOKa3bIBAET HEJOCTATOUHYI0 COPMUPOBAHHOCTH OT/AEIbHBIX 3HAHUHN U YMEHH; c1abo
apryMEHTHpPYET BBIBOJIbI U 0000IIEHHS, OMYCKAeT OMIMOKU MpU UX (OPMYJIUPOBKE; HE
UCIIOJIb3YET



B Ka4eCTBE JI0KA3aTeJIbCTBA BHIBOIBI M 0000IIECHHS U3 HAOIIOACHUH, OTIBITOB WX JIOITYCKaeT
OIUOKH

NIPY UX U3JT0KEHUU; TAET HEUETKUE OINPEIeIICHUS TOHITUH.

3. HcmbIThIBaeT 3aTpyAHEHUS B IPUMEHEHUH 3HaHUH, HEOOXOIUMBIX JUIS PEIICHHS 3324
Pa3IMYHBIX THIIOB, IPAKTHUECKUX 3aJaHUM; PU 00BICHEHUH KOHKPETHBIX SBJICHUN HAa OCHOBE
TEOPH U 3aKOHOB; OTBEYAET HETIOJIHO Ha BOMPOCH! YUUTESI WIIH BOCTIPOU3BOIMT COJCPKAHNE
TEKCTa

y4eOHHKa, HO HEIOCTaTOYHO TIOHUMAET OTACIBHBIE ITOJI0KEHUS, UMEIOIINE BA)KHOE 3HAYCHHE B
3TOM

TEKCTe, J0MycKasi OJJHY-IBE IpyOble OMHUOKH.

Onenka "2" craBuUTCS, €CIIN YUEHUK:

1. He ycBauBaeT 1 He pacKpbIBa€T OCHOBHOE COZIepyKaHUe MaTepHalia; He 3HAeT WU He
MOHMMAET 3HAYUTEJIbHYIO YacTh IPOrPaMMHOT0 MaTepuaa B Mpejesax MoCTaBIeHHbBIX
BOIIPOCOB;

HE JIeJIaeT BHIBOJIOB U 00O0O0IIEHUIA.

2. Umeer cabo copMHUpOBaHHBIC M HEMOJTHBIE 3HAHMUS, HE YMEET MPUMEHSTh HX TP PEIICHUH
KOHKPETHBIX BOIPOCOB, 3a/1a4, 33JJaHU TI0 00pasily.

3. IIpu oTBeTE Ha OJIMH BOMPOC JIOMyCKAeT Oojiee IByX rpyObIX OMIHNOOK, KOTOPHIE HE MOXKET
UCTIPABUTH AK€ MPU TOMOIIM YUUTEIIS.

Kpurepun u HopMbI OlleHKH 32 J1a0opaTopHble padoThI.

OueHnka «5» cTaBUTCA B TOM Clly4yae, €Clii yJaluics:

a) BBIMOJTHWI padOTy B MTOJTHOM 00bEME C COOTIOICHIEM HEOOX0IMMOM MOCIIEI0BATETLHOCTH
MIPOBE/ICHUS ONBITOB U U3MEPEHUIL;

0) caMOCTOSITEIFHO U PAIMOHAIIBHO BHIOPAJ ¥ TIOJITOTOBHJI JJISI OTTBITa BCE HEOOXOIUMOE
000pyJ0BaHUE, BCE OIBITHI TPOBEI B YCIOBUAX U PEXKUMAX, 00ECIICUNBAIOIINX MTOJIyYeHUE
pe3yIbTaTOB U BHIBOAOB C HAUOOJIBIIEH TOUHOCTHIO;

B) B IIPEJICTABIEHHOM OTYETE MPaBHJILHO U aKKypaTHO BBIIIOJIHUII BCE 3aITUCH, TaOIHIIbI,
PUCYHKH, YePTEKH, rpa(uKH, BEIYUCICHHS U ClIEJall BHIBOJIBL,

I') IPAaBUJIBHO BBITIOJIHUII aHAJINU3 MTOTPELTHOCTEH;

1) coOroaan TpeboBaHus 0€30MaCHOCTH TPYa.

OueHnka «4» cTaBUTCS B TOM CIIydyae, €CJIM BBIITOJHEHBI TPeOOBaHMA K OLIEHKE 5, HO:

a) OTIBIT TTPOBOJIMIICS B YCIIOBUSIX, HE 00ECTICUNBAIOIINX IOCTATOYHON TOYHOCTH H3MEPEHHIA;
6) ObLIO JOIYIIEHO /ABAa-TPU HEJI0UYeTa, MM He Oosiee 0JHON Herpy0oil OIMOKU U OJTHOTO
HeJ0YeTa.

Ouenka «3» cTtaBUTCA, €ciid paboTa BHINOJIHEHA HE TOJTHOCTHIO, HO 00BEM BBIMIOJIHEHHON YacTH
TaKOB, YTO MOKHO CJIEJIaTh BHIBOJIBI, MIIM €CITH B XOJI€ MTPOBEACHUS OIBITA M U3MEPEHUH OBLITH
JOMYIIEHbI CIIeTyIOIUe OINOKY:

a) OTIBIT TIPOBOJIMIICS B HEPAIIMOHALHBIX YCIOBHSIX, YTO TIPUBEIIO K ITOJYYECHUIO PE3yIbTATOB C
OoJIbLIIel OTPELTHOCTHIO,

0) uu B oTYETE OBUTH JOIMYIIEHBI B OOIICH CII0KHOCTH HE 00Jiee IBYX OIMTHMOOK ( B 3aITUCAX
€/IMHUII, U3MEPEHUSX, B BBIYUCICHUAX, rpaduKkax, Tadiauiax, cxeMax, aHajau3e MorpeiHocTei u
T.J1.), HE IPUHIAITHAILHOTO ISl TaHHOW pa0OTHI XapaKkTepa, He TOBIHUSBIINX Ha Pe3yJIbTaT
BBITTOJIHEHUS,

B) WJTU HE BBITTOJTHEH COBCEM WJIM BBITTOJIHEH HEBEPHO aHAJIN3 MTOTPEUTHOCTEMH,

r) WK paboTa BHINIOJIHEHA HE MOJTHOCTHIO, OTHAKO 0OBEM BBITIOJHEHHOM YaCTH TaKOB, YTO
MO3BOJISIET TIOYYUTh MPABUIIBHBIE PE3YIBTATHI U BBIBOJIBI 0 OCHOBHBIM, TIPUHIIMITHAIEHO
BaYKHBIM

3amadyaM padoTHI.

OueHka «2» cTaBUTCA B TOM Clly4yae, ecllu:

a) paboTa BBIMTOJTHEHA HE MOJTHOCTHIO, M 00BEM BBITIOJTHEHHON YacTH pabOThI HE TI03BOJISIET
clienaTh MpaBUIIbHBIE BBIBOJIBI,

0) WITM OIIBITHI, U3MEPEHUS, BEIUMCIICHUS, HAOIIOACHHUS TIPOU3BOIMIINCH HETIPABHIIHHO,
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B) WJIH B X0/ pabOThI U B OTUETE OOHAPYKUITUCh B COBOKYITHOCTH BCE HEIOCTaTKH, OTMEUEHHBIE
B TPeOOBaHMX K OLIEHKE «3».

B Tex cayuasix, Korja y4yamnuiics mokaszajl OpUrdHHaIbHBIN 1 HanOoJiee pallioOHaTBHBIA MOIX0T K
BBITOJIHEHHUIO paboTHI U B IIpoliecce paboThl, HO HE N30eKal TeX WIN UHBIX HeI0CTAaTKOB,
OLICHKa 3a

BBITOJIHEHHE PA0OTHI 110 YCMOTPEHHUIO YUUTENSI MOKET OBITh MOBBIIIEHA [0 CPABHEHUIO C
yKa3aHHBIMU BBILLIE HOPMaMH.

JlaGopaTopHble pabOThI MOTYT IPOBOJIUTHCS KaK MHAMBHUYATIbHO, TAK U JUISI TAPHI MM TPYTIIIHI
yyamuxcs. B ¢Bs3u ¢ TeM, 4T0 OOJIBIIMHCTBO J1a00PaTOPHBIX OIBITOB YYal[HUeCs BBITOJIHSIOT
(pPOHTATIBHO U CYITHOCTh ONBITOB BBISICHAETCS HA YPOKE, OLIEHKH 3@ X OMHCAHUE BBICTABIATH
BCEM yuarumcs He cienyeT. OLeHKY YYeHUKY MOKHO BBICTaBUTh IIPH €0 aKTUBHOM Y4YacTHH B
00CyX/IeHUM MaTepuaiia, ObICTPOM BBIIIOJHEHUH OIBITOB, IPABUIBLHOM HX aHaiu3e. [loaTomy
J1ab0paTOPHBIE OMBITHI IO OMOJIOTHH OIEHUBAIOTCS BRIOOPOYHO.

Ounenka npoekra.

Bricoknii ypoBeHs - OTMeTKa «5»

1. IIpaBMIJIBHO MOHSATHI LIEJb, 3a/1a4H BBIIIOJIHEHUS IPOEKTA.

2. CoburoieHa TEXHOJIOTHSI CTIOJIHEHUS IPOEKTA, BhIAEP>KaHbl COOTBETCTBYIOIIHNE STATIbI.

3. [IpoekT opopMIIeH B COOTBETCTBUU C TPEOOBAHUSIMHU.

4. IIposiBIEHBI TBOPYECTBO, MHUIMATHBA.

5. IlpexbsABIEHHBIN NPOAYKT ACSITEIBHOCTHA OTINYAETCS BBICOKMM Kaue€CTBOM HMCIIOIHEHHUS,
COOTBETCTBYET 3asIBJICHHON TEMeE.

IloBpIIEHHBIN ypOBEHB - OTMETKA «4»

1. [IpaBHIIbHO MOHSATHI LIEJb, 3814 BBIITOJIHEHUS IPOEKTA.

2. CoOmosieHa TEXHOJOTHSI MCHOJHEHUS IMPOEKTa, JTalbl, HO JOMYyIIEHbl HE3HAYUTEIbHBIC
OIIIMOKMU,

HETOYHOCTH B 0O(hOpMIICHHUHU.

3. IIposiBiI€HO TBOPYECTBO.

4. IlpenbsBIeHHBIA TPOAYKT AEATEIBHOCTH OTJINYAETCS BBICOKUM Ka4€CTBOM MCIIOJIHEHMS,
COOTBETCTBYET 3asIBIICHHOU TEMeE.

ba3oBblil ypoBeHb - OTMeTKa «3»

1. [IpaBHIJIbHO MOHSATHI LIEJb, 3214 BBITOJIHEHUS IPOEKTA.

2. CobmroieHa TEXHOJIOT U BBITIOJIHEHHS TPOEKTa, HO UMEIOTCS 1-2 OMmMOKY B 3Tanax Wi B

o opMIIEHHUN.

3. CaMOCTOATENBHOCTD NPOSIBJIEHA HA HEAOCTATOYHOM YPOBHE.

Husknit ypoBens - OTMeTKa «2»

IIpoeKT He BBINOIHEH WK HE 3aBEPIICH

TecrupoBanue

OtMmeTKa «5» CTaBUTCS, €CIIM YUYSHHUK BBIOIHUI npaBmiibHO 0T 80% 10 100% ot ob1ero uucna
0asioB

OtMmeTKa «4» CTaBUTCS, €CIIM YUYSCHHUK BBIIOJIHUI MPpaBMiIbHO OT 60 % 110 79% oT ol1ero uncia
0asioB

OtmeTka «3» CTaBUTCS, €CIIM YUYSHHUK BBIIOJIHUI MPaBMIIbHO OT 35 % 110 59% ot ol1ero uncna
0asioB

OTtMmeTKa «2» CTaBUTCS, €CIIM YUCHHUK BBITIOJIHUI MPaBUIIbHO MeHee 35 % oT ob1ero yucna
0asioB

WM He MPUCTYNWI K paboTe, WM He IPEICTaBUII Ha IIPOBEPKY.



Ounenouynble cpeacrBa (MaTepuasabl) I TEeKyWero KOHTPOJA  YCIIeBaeMOCTH,
NMPOME:KYTOYHOM aTTecTAMN 00y4aloLHUXCs M0 NpeAMeTY.

urosiorus.

1. T'OTOBBIMU OpPTaHUYECKUMH BEIIECTBAMHU MTUTAIOTCSI OPTaHU3MBI
1) aBTOTpOdBI 2) retepoTpodbl
3) xeMoTpodsI 4) poTtoTpodsr

2. Ponb KJ1€TOUHOM Teopur B HayKe 3aKI0YaeTcs B TOM, YTO OHA:
1) pa3psicHIIIA MEXAHU3M HBOJIIOLNH

2) omucasna OpraHoOUIbI KJIETKU

3) BBISIBUJIA JIEMEHTAPHYIO CTPYKTYPY KU3HU

4) BbIsSIBUIJIA POJIb SAPA U XPOMOCOM B KIIETKE

3. Kirerounast cTeHKa paCTUTENBHBIX KIETOK MPEHMYIIIECTBEHHO COCTOUT U3:
1)caxapo3sl 2) TIIMKOTeHa 3)6enka 4) uemoa03sl

4. BaxxHyT0 pOJIb B )KU3HU KJIETKU UTPAIOT JIUMUABI, TAK KAaK OHH
1) sBysiroTcst hepMeHTaMu 3)cay’KaT HCTOYHUKOM DHEPTUHU
2) pacTBOPSIOTCS B BOJIE 4)noa1epKUBAIOT TOCTOSIHHYIO CPEy B KJIETKE

5. CBSISI), BO3HHUKaOmasa MCEXIAY a30TUCTbBIMHU OCHOBAHUSAMHU JBYX KOMINUICMECHTAPHBIX Heneﬁ
JAHK, -

1) nonnas 2) menTuaHAs 3) BogopoaHas 4) KOBaJICHTHAs TOJIIpHAs

6. PUOOHYKIICMHOBBIC KUCIIOTHI B KJIETKaX YYaCTBYIOT B:
1) 6uocunTe3e OenKkoB 2) perynsuuu oOMeHa )KUPOB
3) oOpa3oBaHUM YTJIEBO/IOB 4) XpaHEHUHW HACJIEJACTBEHHOW HH(POPMAITHHI

7. IIporeccamul )KU3HEIEATEIBHOCTH B KJIETKE YIPaBIsSET
1) nurorutazma 2) sa1po
3) MUTOXOHIpHUS 4) KIETOYHBIN UEHTP

8. Kietku pacTeHuil B OTJIMYME OT KIETOK KUBOTHBIX HE CTIOCOOHBI:
1) ocyiiecTBIATH JIbIXaHHE 2) K ¢arouuTosy
3) ocymecTBIATh POTOCUHTES 4) kK cuHTE3y OenKa

9. Bommmmure OykBbI, 0003HAYAIOIIME JIEMEHTHI BEPHOTO OTBETAa HA BOIMPOC: KIETKH KaKUX
OpPraHU3MOB UMEIOT IJIOTHYIO 000JIOUKY (KJIETOUYHYIO CTEHKY)?

A) )KMBOTHBIX I') rpubos
b) pactenuit J1) BUpycoB
B) uenoseka E) 6axrepuit

10. YcraHOBHTE COOTBETCTBHE MEXIY (DYHKIMEH COSTUHEHHSI U OMOMOIUMEPOM, ISl KOTOPOTO
OHa XapaKTepHa.

OYHKIUA BUOITOJINMEP
1) oOpa3oBaHUe KJIETOUYHBIX CTEHOK A) nmonucaxapun
2) TpaHCTIOPTUPOBKA AMHUHOKHUCIIOT b) HykienHoBas kuciaora

3) XxpaHeHHe HacjaeICTBeHHON nHdopmanuu
4) CITy’>KUT 3aacHbIM UTATEIbHBIM BEIIECTBOM
5) oOecnieunBaeT KJIETKY HEepruen

1 | 2 | 3 4 5




3HepreTmca KJeTKH. BuocunTes 0ejika

1. Cmblct aHa’POOHOTO TIIMKOJIN3a 3aKI0YAeTCs B:

1) monyuenun AT®D B OTCYTCTBHH KHCIOPOIA

2) obpazoBanuu riaoko3bl, AP, CO

3) obpazoanuu 36 mosiekysn AT®, TII0K03bI, BOJIBI

4) GECKUCIOPOTHOM pactaje OeTKOB Ha AMUHOKHUCIIOTHI

2. 'maBHBIM UCTOYHUKOM DHEPTUU MPH IITUKOINU3E SABISCTCA:
1) 6enox 2) rmoko3a 3) AT® 4) xup

3. DHeprus MoJHOTO OKUCIICHUS TIFOKO3bI HJIET Ha:
1) cunte3 AT®, a 3aTemM UCTIOJIB3YETCSI OPTAHHU3MOM
2) cuHTe3 OeNKoB, a 3aTeM Ha cuHTe3 ATD

3) obpazoBaHue KUCIOPOaAA

4) cuHTe3 YTrIIeBOI0B

4. TpaHCKPHUIIIUS — 3TO MPOIIECC:

1) permukanuu JTHK

2) cuare3a uPHK

3) cuntesa Oenka

4) npucoenuaenus: TPHK k amuHOKHCIOTE

5. Ecnm amunokucnora konupyercest kogonoM YIT, to B JIHK emy coorBeTcTBYyeT TpHILIET:

1) THIL 2) AIT 3) VLI 4) AL

6. [Tapa romonornyHeIx XxpoMmocoM B MeTadaze Mmutosa conepxkut JJHK B konnuecTse:
1) AByX MoJIeKy 2) 4eThIpex MOJEKYI

3) BOCbMH MOJIEKYJI 4) oHOI MOJEKYJIBI

7. Haubonee nnurensHOU (ha3oil B )KM3HEHHOM ITUKJIE KIIETOUHOTO SI/Ipa SIBISIETCS
1) mpodaza 3) metadaza 3) anadasza 4) uarepdaza

8. B siipe 3UroTel y 4enoBeka COIEPKUTCS XPOMOCOM:
1)22 2)23 3) 44 4) 46

9. BoibepuTte Tpu npu3HaKa, XapakTepHbIe U1 MeH03a.

A) IIpoucxonuT 1Ba A€I€HUs UCXOIHOTO OYHOIO SApa.

b) IIpoTekaeT B IMUHUKAX U CEMEHHUKAaX MHOTUX KUBOTHBIX
B) Coxpansiercss MaTepuHCKHI HAOOP XpOMOCOM

I') ITpoucxoauT KpOCCUHIOBEP

J1) leneHuro noaBepraroTcs COMaTHUECKUE KIIETKU

E) Pacipoctpanen cpeau npocTelImx, pacTeHuid, TpuOoB

10. CooTHECUTE OCOOEHHOCTH CIIEPMATO- U OBOT€HE3a C UX OCOOEHHOCTSAMU

OCOBEHHOCTU IMPOLECC
1. IIpoTekaer B cCEMEHHMKAX A) Cnepmarorenes
2. [Iporekaer B sMYHHUKAX b) OBorenes

3. Haunnaercsi y sMOproHa

4. B pe3ynbrare obpazyercs 4 TaMmeThl

5. Haunnaercs B TOAPOCTKOBOM BO3pacTe

6. 3aBeprraeTcsi 0Opa30BaHUEM OHOW IMOJTHOIICHHOM TaMEThI.



MHoroo0pa3ue ;KMBbIX OPraHU3MOB

1 Mykop MOKHO BCTPETUTH Ha (B)
1) nepese 2) BnaxkHoMm xjebe  3) mouse 4) 3makax

2. Bogopocnu nuratorcs
1) co3maBasi OpraHU4eCKHE BEIIECTBA U3 HEOPTAHUICCKUX
2) moTpebIisis TOTOBBIE OPraHUYECKUE BEIIeCTBa
3) co3/iaBasi HEOpraHMYECKHE BEIIECTBA M3 OPTAaHUICCKUX
4) cnocobamu 1 u 2.

3. Kopobouka co cnopamMu y MXOB — 3TO
1) caMoCTOsTENTEHOE paCTCHUE 2) mapa3uTHPYOINAs 4acTh MXa
3) 3eneHast HUTh 4) rametout

4. Onjaoa0TBOPEHHE Yy MAIOPOTHUKOB POUCXOAUT
1) Ha TUCTBAX 2) B CIIOpAHTHSIX
3) B IBETKaxX 4) Ha 3apOCTKe

5. B )KEHCKHMX HIMIIKaX COCHBI 00pa3yoTCs
1) MbUTBIICBBIC MEIIIKH 2) cemsi3ayaTKu
3) ciopsl 4) 1 NBLIBLEBBIE MELIKU U CEMS3a4aTKU

6. LIBETOK MOKPBITOCEMEHHBIX PACTCHUH, B KOTOPOM 00pa3yrOTCS MY>KCKHE U )KEHCKHE TI0JIOBbIC
KIIETKH, Ha3bIBAIOT
1) TBIMMHOYHBIM 2) 000€eToIBIM 3) BereTaTUBHBIM 4) MeCTUYHBIM

7. 3a00sieBaHNE KOKHM — YECOTKY BBI3bIBACT

1) nmapazutnueckuii TpuOOK 2) mpocTeiiliee )KHUBOTHOE

3) ke 4) Bupyc
8. Jlms ckenera NTHUI] XapaKTEPHO HATUYHE

1) rpyiuHBI ¢ KUJIEM 2) BHEUIHETO CKeleTa

3) cemu HIEHHBIX TO3BOHKOB 4) coxpaHeHHE XOpIbl 'y  B3pPOCIOTO
KUBOTHOTO

9. Vkaxute 0cCOOEHHOCTH, XapaKTEPHBIE JIJIs1 TOJIOCEMEHHBIX PACTEHUI
1) >xn3HEeHHBIE POPMBI — 1€PEBbSI U KyCTaPHUKU
2) HEe UMEIOT MPOBOJISIICH TKaHU
3) ceMs3ayaTKM pacrioyioKEeHbl OTKPBITO Ha yellyikax
4) TUCThS UTOJIbYATHIC
5) pa3MHOKarOTCsl ClIOpaMu
6) OJ3€MHBII OpraH — pu30UJ

10. YcraHoBuTE COOTBETCTBHE MEXKY OCOOEHHOCTBIO CTPOCHHUS U XOPIOBBIM KUBOTHBIM

OCOBEHHOCTHU CTPOEHU A XOPIOBOE XXKMBOTHOE
A) umeercs xopaa 1. MaHIIETHUK
b) umeercst mno3BOHOUHUK 2. pBIOBI

B) opran BblaeneHust — MOYKH

I') opran BeIieNIeHUS] — U3BUTHIE TPYOOUKH
J1) uMmeeTcs TuIaBaTeNIbHBIN MTy3bIPh

E) umeercs ronoBHOM MO3T




IKoJ0rus

1. B3aumocBs3p Kiiela ¥ MOKPOBOB Tejla MIJIEKOIHMTAIOUIETO KHBOTHOTO HA3bIBAIOT (PAKTOPOM
Cpeapbl:
1) GuoTHueckuM 2) aOMOTUYECKUM 3) aHTpONOTreHHbIM  4) OrpaHUYMBAIOIIUM

2. [IpuMepoM aHTPONOT€HHOTO (haKTOpa CPEIbl CIYKHUT:
1) yBenuveHue 3yOpoB B 3aMIOBETHUKE
2) B3aUMOCBS3b MEXK/y YHCICHHOCTbIO HACEKOMBIX U JISATYIIEK
3) rubenb OpraHu3MOB MPU U3BEP)KCHUH BYyJIKaHA
4) yBenuueHue YUCICHHOCTH NTHII IPU OOMIIUH KOpMa.

3. [IpuMepom MEXBUIOBBIX OTHOLIECHUN SIBIISAETCS:
1) 6oppba camIIOB 32 CaMKy
2) B3aMMOCBS3HM 0co0ei OJTHOM MOMyJISIUU
3) OTHOILIEHUE MTAPa3UT-XO35IUH
4) KOHKYPCHIIHSI MYy MOJIOJHSKOM U X POIUTEIIIMU
4. K HecTaOMIIbHBIM SKOCUCTEMaM OTHOCSIT:
1) XBOIHBII JIEeC 2) KOBBUIbHYIO CTEMb
3) NIIeHUYHOE ToJIe 4) sKBaTOpUAIILHBIN JieC
5. PenynieHtamu B OMOIIEHO3€ TIPECHOTO MIPOTOYHOTO BOIOEMA SIBIISIFOTCS
1) 6akTepuu THUEHUS 2) BOJHBIC HACEKOMBIC
3) pacTuTeNbHBIC PHIOBI 4) Bozopociu

6. B xakoM HanpaBJIeHUU OCYLIECTBISIOTCS MMUIIEBbIE U SHEPTETHUECKUE CBS3H
1) KOHCYMEHTBI—TPOAYLIEHTBI—PEAYLEHTHI
2) peayueHTbl—KOHCYMEHThI—TIPOAYIICHTHI
3) nIpoAyLEeHThI—KOHCYMEHT—PEIYLIEHTHI
4) penyleHTbl—TPOyLIeHTHl—KOHCYMEHTBI.

7. O6omouka 3emMiH, Te CYIECTBYET )XKHU3Hb HAa3bIBAIOT:

1) 6uocdepoit 2) nutocdepoit 3) atmocdepoii 4) runpocdepoii
8. 3anexu U3BECTHIKA U MeJla BOSHUKIIM B pe3yJIbTaTe:

1) n3Bep>keHUs BYJIKAHOB 2) KpyroBopoTa BOAbI

3) NBMKECHUSI MAaTEPUKOBBIX TUTUT 4) KU3HEIEATETLHOCTH OPTaHU3MOB
9. Ilpumepamu arporeHO30B CITyKaT

1) xBoitHas Taiira 4) moJe MIIeHHIIBI

2) sKBaTOpUAJIbHBIN JIeC 5) s610HEBBIN caz

3) 3arpaguTenpHas JIeconoaoca 6) o3epo baiikan

10. YcTaHOBUTE COOTBETCTBUE MEXKIY XapaKTEPUCTUKOM Cpe/bl U ee (haKTopoM

XAPAKTEPUCTHUKA OAKTOP CPEJIbI
A) YBenudeHue YUCISHHOCTH XUIIHUKOB 1. AOuortnyeckue
b) Ucnonp3oBanue kuciopoaa Juisl IbIXaHus 2. buotnueckue

B) Ucnonbe3oBanue cBeta i GOTOCUHTE3A
I') U3MeHeHune uncia 3BeHbEB B MUIIEBON LIENU




J1) BavsiHue HU3KOW BIaXKHOCTH HA JKU3Hb PACTCHUN
E) YMeHbl1eHHE YMCIIEHHOCTH apa3uTOB

A b B r i} E

IBOJIOL A

1. HaubGonee octpyto hopMy npuHUMAET 00phOa 3a CyIIeCTBOBAHUE MEXTY
1) 3aiiiemM u pHICHIO 2) TUcHUIIel U BOJIKOM 3a JOObITY
3) 6GapcykoM U ero mapasuTaMu 4) BoJIKaMH B CTae

2. B X01€ BOJIOIIMOHHOTO Pa3BUTHS )KUBOH MPHUPOIHI HATPABITIONINM (DaKTOPOM CITYKHUT
1) MonudukanroHHas ”3BMEHYHBOCTh 2) ecTecTBeHHBIH 0TOOP
3) AesITenbHOCTD YelloBeKa 4) uckyccTBeHHBIN 0TOOP

3. CornacHO TOJIOKEHHUSIM COBPEMEHHOH SBOJIIOIMOHHONW TEOpUH OOpb0a 3a CyIIeCTBOBAaHHUE
CITy’KHT OCHOBOM JUIS

1) ecrectBeHHOTO OTOOpa 2) UCKYCCTBEHHOTO 0TOOpa

3) MmonupuKaMOHHAs U3MEHYUBOCTh 4) cTpeMileHHE OPIraHU3MOB K COBEPIIEHCTBOBAHHIO

4. HeoOpaTuMoe 1 HampaBJIEHHOE UCTOPUIECKOE PAa3BUTHE KUBOW IIPUPO/IbI HA3BIBAIOT
1) npeiidom reHoB 2) 3BOJTIOIIHEH
3) monu¢ukanuen 4) nuBepreHuuein

5. 3anmacanue Oyporo *upa B ropbax y BepOItoa CIyKHUT IPUCIOCcOOICHNEM K
1) cyTOouHBIM TIEpenaaaM TeMIepaTyp 2) IIUTENBHOM 3acyxe
3) necyaHoil mo4use 4) conHe4YHOM paguanuu

6. ToprienoobOpasnas ¢popma Temna aenbPuHa CIyKUT MPUCTIOCOOTIEHUEM K
1) BBICOKOW CKOPOCTH NEpeIBUKECHUS 2) nuTaHuIo MyTeM QUIbTpanuu
3) pa3sMHOXEHHIO B BOJIHOM cpeie 4) npIXaHUIO PAaCTBOPEHHBIM B BOJIE KUCIOPOAOM

7. Obunue myxa, MOKPHIBAIOLIEIO TENO, W CJIOM IMOAKOXXKHOTO >XHMpa y TNHUHIBUHA CIYKUT
IPUCTIOCOOTICHHUEM K

1) pasmMHO)KeHUIO SHIAMU 2) NOHM)KEHHBIM TEMIIEpaTypaM

3) nmuTaHuIo pHIOOI 4) MOHMKEHHOMY OCBEILIEHUIO

8. [MpuuymBas Gpopma Tena pbIObI MOPCKOTO KOHBKA-TPSAMUIIHUKA CIYXKHUT MPUCTIOCOOICHUEM
K

1) 6pIcTpOMY TIEPEIBUKEHUIO 2) IBIXaHUIO KUCIOPOJOM

3) 3amuTe OT Bparos 4) pa3MHOXXEHUIO B BOJIE.

9. Ilpumepsl pyIUMEHTOB

1) Ta30Bble KOCTU B CKEJIETE KUTA 4) 3y0Obl MyIpOCTH y YEIOBEKA

2) ANmeHauKC y 4yeloBeKa 5) 3ebpoBuaHas OKpacKa Jomaaen

3) [losiBneHue XBOCTa y YEJIOBEKa 6) Jlumo uyenoBeKka, TMOJHOCTHIO  TMOKPBHITOE
BOJIOCAMH.

10. YcTaHOBHTE COOTBETCTBHUE MCKAY NPUMEPOM U HAIIPABJIICHUC 53BOJIFOITUU

[TPUMEP HATIPABJIEHWE 5BOJIIOLINU
A) ympoliieHue CTpOCHUS Mapa3uTHIECKOro OpraHu3Ma 1) apomopdo3
b) Bo3HMKHOBEHME TKaHEH 2) uauoaaanTamus
B) nosiBnenue pa3Hbix GopM KITFOBA Y TITHUI] 3) oOrmast rereneparus

I') Bo3HUKHOBEHUE MOJIOBOIO Pa3MHOKEHUS




Ok3ameH B 11 kmacce mpoBoautcs B opmate EI'D.
6. YueOHO-MeTOoANYecKoe M HHPOPMALHOHHOE o0ecrieyeHUe Y4eOHOI0 IpeaMeTa
CHuHCOK MCTOYHUKOB U JTUTEPATYPhI

Hcnoan3yemblii yueOHUK (Ha3BaHUe, aBTOPbI, BLIXOHbIE JaHHbIE):
Hemviun I'M., boponun I1.M., benses /I.K., Ky3nemnona JI.H. buonorus 10 kmacc.
bazogsrit yposens. M., I[Ipocsemienue, 2023.
Hemviun I'M., boponun II.M., benses /K., Ky3nemnona JI.H. buonorus 11 kmacc.
bazogslit yposens. M., I[Ipocsemienue, 2023.

Ilepeuens pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHUKAMOHHOM ceTH «AHTEepHET».
bubnuorpaduueckne 3amucu  SJEKTPOHHBIX PECYpCOB COCTAaBISIETCS B COOTBETCTBUU C
tpeboBanusmu ['OCT 7.82-2001 «bubnuorpaduueckas 3anucek. bubnuorpapudeckoe onucanue
ANIEKTPOHHBIX pecypcoB. O0IMe TpeOOoBaHM U MTPaBUIa COCTABICHUS.

DJIEKTPOHHbBIE pecypcehl:
I'oponckoit metoauueckuit meHTp. MeToauueckoe MPOCTPAHCTBO ISl yYUTeled cpeiaHed u
cTapuiei mkossl. https://mosmetod.ru.
2. Poccuiickast anexkTpoHHas mkoja https://resh.edu.ru/
bubnrorexa MockoBcko 31eKTpoHHOM 1Kokl https://uchebnik.mos.ru/catalogue
3. Buneoypoxku Ha caiite "UHpoypok" https://iu.ru/video-lessons
4. bubnnoreka BUCOYPOKOB IO IIKOJIBHON IpOorpaMMe Ha caiiTe
"Internetypok" https://interneturok.ru/
5. Onmnaiin-mxkona "3Haiika" https://znaika.ru/
6. Enunas komneknus LHudposeix O6pazoBarenbHbix Pecypcos: http:// schoolcollection.edu.ru

7. MaTepuaibHO-TeXHUYeCKoOe o0ecneyeHne yueOHoro npeamera

B xauecTtBe MaTepHaIbHO-TEXHUYECKOTO 00€CIedeHHsl yueOHOro MpeaAMeTa yKa3blBaeTcs
HeoOxoauMoe s OoOydyeHMs JIMIEH3MOHHOE TMporpaMMHoe obecrieueHue, o0opyaoBaHue,
JI€MOHCTPAIMOHHbIE MPHOOPBI, MYJIbTHUMEIHWHBIE CPEACTBA, yueOHble (PUIBMBI, TPEHAXKEPHI,
KapThl, MJIAKaThl, HATJSAHBIE MTOCOOUS; TPEOOBAHUSA K ayJUTOPHSIM — KOMITBIOTEPHBIE KJIAacChl,
aKaJIeMUYECKHE WIH CTICIMAIbHO 000PYI0BAaHHbIE Ay IUTOPUH U JIA0OPATOPUH, HATMYUE JJOCKU U
T.J.
O0s13aTeNbHO HATMYKE JOCKU U TTPOEKTOpa B KJlacce.

8. O0ecneuenne 06pa3oBaTEJIHLHOIO NMPOLIECCA AJIA JIMI C OTPAHUYEHHBIMU
BO3MOKHOCTSIMH 310POBbSI

I[Ipu HeoOxommmocTu paboyast mporpaMma y4eOHOrO TpeaMeTa MOXKET OBITh
ajanTHpoBaHa s oOecredeHHs O0Opa30BaTEILHOTO IIpolecca JHMLIAM C OrpaHMYCHHBIMU
BO3MOYKHOCTSIMH 3JIOPOBbsl, B TOM YHCJIE JIsi JUCTAHIMOHHOTO oOydeHus. s 3TOro oT
oOyuaromierocsi TpeOyeTcsl NpPeACTaBUTh 3aKIIOYEHHE IICHUXOJIONO-MEAMKO-TeJarorndeckoi
komuccun (IIMIIK) u nuunoe 3asiBiieHue (3asiBJI€HUE 3aKOHHOTO MPEACTABUTENS).

B 3akmouennn [IMIIK nomkHO OBITE TPOMUCAHO:



https://vk.com/away.php?to=https%3A%2F%2Fznaika.ru%2F&post=-93294813_448&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Finterneturok.ru%2F&post=-93294813_448&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fiu.ru%2Fvideo-lessons&post=-93294813_448&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fuchebnik.mos.ru%2Fcatalogue&post=-93294813_448&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fresh.edu.ru%2F&post=-93294813_448&cc_key=
https://mosmetod.ru/

- pexkoMeHayemas yueOHas Harpys3ka Ha oOydaromierocsi (KOJIM4ecTBO JTHEH B HEAENI0, YacoB B
JICHb);

- 000pyIoOBaHNE TEXHUUYECKUX YCIOBUH (TTPH HEOOXOAUMOCTH);

- CONpPOBOXKJEHHE M (WJIM) MPUCYTCTBHE poJuTeNiell (3aKOHHBIX IMpEACTaBUTENCH) BO BpeMs
y4eOHoro mpoliecca (Mpu HEOOXOANMOCTH);

- OpraHu3anus TCHUXOJOTO-MEJarornyeckoro COMPOBOXACHUE OO0yYaroIlerocs ¢ yKa3aHHEeM
CHEIMAIMCTOB U JOIyCTUMOM Harpy3Kku (KOJIMYECTBA YaCOB B HEJEIIO).

JUis ocyIIecTBICHUs MPOLEAYpP TEKYIEro KOHTPOJS yCIIEBAEMOCTH U MPOMEXYTOUHOM
aTTECTAIlMU OO0YyYaIOIIUXCA TPH HEOOXOAMMOCTH MOTYT OBITh CO3/1aHbI (DOHIBI OIEHOYHBIX
CpeACTB, aJaNTHPOBAaHHBIE JJS JIMI C OrPAaHUYEHHBIMH BO3MOXKHOCTSMHU 370pPOBbS U
MO3BOJISIOIINE OIEHHUTH JOCTIKCHHE MMM 3alUIaHWPOBAaHHBIX B OCHOBHOM 00pa3oBaTeIbHOM
porpaMMe pe3yJIbTaTOB OOYy4YeHHS M YPOBEHb C(POPMHUPOBAHHOCTH BCEX KOMIIETCHIIUH,
3asBJICHHBIX B 00pa30BaTEeILHON MTpOTrpamMMe.

@dopma mpoBeleHHUS TEKyIIed M MTOTOBOM aTTECTAllMM JJs JIMI C OrpaHMYCHHBIMH
BO3MOYKHOCTSIMH 3JIOPOBbBSI YCTAHABJIHMBACTCS C YYETOM HWHIWBUAYAIBHBIX TICUXO(DU3NISCKUX
ocoOeHHOCTeH (YCTHO, MUCbMEHHO (Ha Oymare, Ha KOMIbIOTepe), B hopMe TECTUPOBAHUS U T.I1.).
[Ipr HEOOXOAMMOCTH CTYIEHTY MPEJOCTABISACTCS JOMOJHUTEIBHOE BPEMsS [UIS TOATOTOBKH
OTBETa Ha 3a4eTe MJIM SK3aMEHeE.



Ipunoocenue 1
MWHOBPHAYKN POCCUA

.N.I-' . :\l-'. f
depnepanbHoe rocygapcrBeHHoe OrooKeTHoe 06pasoBaTeanoe yypexngeHne

BbICLLEr0 06pa3oBaHus

«PoccuiicKkuil rocy1apCcTBeHHbI TYMAHUTAPHBIA YHHBEPCUTET»
(PTI'BOY BO «PITY»)

IIpeoynusepcaputi
npocpamma cpednezo (0o6we2o 0opazoearis,)

AHHOTanus K (eaepaabHoil padouyeil mporpamMmme
no npeamery «buosorus»

MecTo B yueOHOM TUTaHE 10 ximacc — 1 y/Hen.
11 xnacc — 1 u/Hen.
bazoBblit / yrirybneHHbIN 10 kmacc — 6a30BBIi YPOBEHB
YPOBEHb 11 xnacc — 0a30BbIil YPOBEHb
JIOKyMEHTBI B OCHOBE CocraBneHa B COOTBETCTBMM ¢ TpeOoBaHusmu IIpuxasa
COCTaBJIEHHs pabouei MUHITPOCBEILIEHUSA P® ot 12.08.2022 roma Ne 732 «O BHeceHHn

TIPOTPaMMBI U3MEHEHU B  (emepalbHBIi  TOCYOapCTBEHHBIH  0Opa30BaTeNbHBIHA
CTaHIApT CpenHero oOIero oOpa3oBaHUs, YTBEPKIACHHBIH MPUKA30M
MununcrepctBa oOpazoBanus u Haykd PO ot 17 mas 2012r Ne 413 u
OenepanbHO  00pa30BaTENBLHON  MPOTPAMMBI  CPETHETO  OOIIero
oOpa3oBaHusi ytBepkIeHHOW Ilpukazom MuHHCTEpCTBa TPOCBEIICHUS
Poccwmiickoit ®@epeparm ot 18.05.2023 Ne 371 "OO6 yTBepkaeHUH
(denepanbHOM  00pa30BaTENbHOM  MPOrPaMMbI  CPEIHEr0  OOIIEro
oOpaszoBanus" (3apeructpupoBan 12.07.2023 Ne 74228) u [lpukaszom
MunucrepctBa npocsemienus Poccuiickoit @enepanuu ot 18.05.2023 Ne
371 "O6 yrtBepxnenun (eneparbHON 00pa3OBaTENFHOW MPOrPAMMBI
cpenHero oomero oopaszosanus" (3apeructpuponan 12.07.2023 Ne 74228
BreceHbl n3MeHEHMsI B COOTBETCTBHHU C NMPUKa30M MUHHUCTEPCTBA
npocBemennss Poccuiickoit ®emepammm ot 19.03.2024 Ne 171 «O
BHECEHMHM HM3MEHCHMH B  HEKOTOpbIe IpHKa3bl MUHHCTEpCTBA
npocBemieHus: Poccuiickoit  Depepanum, kacaromuecs —(heaepantbHBIX
0o0pa3oBaTelbHBIX  NPOTPaMM  HAYalbHOTO  OOmIETOo  00pa3oBaHMS,
OCHOBHOTO 00111ero 00pa3oBaHusi U cpeiHero o0IIero oopa3zoBaHus»)

Yyebuuku Hemvunn I'M., bopoaun IL.M., benses JI.K., Ky3neuosa JI.H.

buonorus 10 knacc. bazoBslii ypoBenb. M., [Ipocsenienue, 2023.
Hemvmmn I'M., bopomun II.M., bemse /K., Ky3neunosa

JLH. buonorus 11 knacc. ba3oBbiii ypoBenb. M., IIpocseiienue,

2023.
DJIEKTPOHHBIE PECYPCHI 1. Topozackoit MeToandeckuii meHTp. MeToan4ecKoe MpoCTPaHCTBO
(ecru HCTIONB3YIOTCS) JUTSL YIUTEJICH CpeTHeH U CTapIiei mKoJkl. https://mosmetod.ru.

2. Poccuiickas aekTpoHHas mkoja https://resh.edu.ru/
bubnnorexa MockoBCKOM 31EKTPOHHON

mikoJiel https://uchebnik.mos.ru/catalogue

3. Buneoypoxku Ha caiire "UHpoypok" https:/iu.ru/video-lessons
4. bubimoTteka BUICOYPOKOB TI0 IKOJIBHOM MpOrpaMMe Ha caiTe
"Internetypok" https://interneturok.ru/

5. Onnaiin-mkosna "3Haiika" https://znaika.ru/



https://vk.com/away.php?to=https%3A%2F%2Fznaika.ru%2F&post=-93294813_448&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Finterneturok.ru%2F&post=-93294813_448&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fiu.ru%2Fvideo-lessons&post=-93294813_448&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fuchebnik.mos.ru%2Fcatalogue&post=-93294813_448&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fresh.edu.ru%2F&post=-93294813_448&cc_key=
https://mosmetod.ru/

6. Enunas xomnekmus [{udpoBeix OOpa3oBatensHbIX Pecypcos:
http:// schoolcollection.edu.ru

CrpykTypa yue6HOro
npeamera

(mOpsiIOK M3y4eHUs
OCHOBHBIX TEM)

10 KJIACC.
Tema 1. BuoJiorns Kak Hayka

buonorus kak nHayka. CBs3p OHONOTHH € OOIIECTBEHHBIMH,
TEXHUYECKUMH W JPYTMMH E€CTeCTBEHHBIMH HayKamu, (uiiocodpuet,
9THKOH, O5CTETHKOM U mnpaBoM. Ponb Owomorun B (opmupoBaHUH
COBpPEMEHHON Hay4YHOU KapTHHBI Mupa. CricTeMa OMOIOTHYECKUX HaYK.

MeTtoap! TO3HAHUS KUBOH MPUPOALI (HabIIOAeHNE, SKCIIEPHMEHT,
OlMcaHue, U3MEpPEeHne, KiIacCuuKanus, MOJACITMPOBaHUE, CTATHCTHUECKAS
00paboTKa JaHHBIX).

Hemoncmpayuu:

IToptpetsi: U. Hapsun, I'. Mennens, H.K. Konbuos, Ix. YoTrcoH u
®. Kpuk.

Tabmuip! 1 cxembl: « MeTOBI TO3HAHUS )KUBOH MPUPOJIBI.

Jlabopamopnusie u npakmuueckue padomol:

[paktuuaeckas padbora Ne 1. «Mcronb3oBaHue pa3inIHBIX METOAOB
TP U3yYEHUHU OMOJIOTHIECKUX OOBEKTOBY.

Tema 2. ’Kupble cucTeMbl U UX OPTraHU3ALUSA

XKusble cucrempl (OMOCHCTEMBI) KakK TIpeAMET HM3YUYCHHUS
ounonorun. OTAMYME KUBBIX CUCTEM OT HEOPTaHUUECKOW PUPOIBI.

CBolicTBa OMOCHCTEM M WX pa3HooOpasne. YPOBHU OpTaHH3AIIH
OmocucTeM: MOJEKYJISIPHBIN, KICTOYHBIA, TKAHEBBIH, OpPTaHU3MEHHBIN,
MOMYJIALIMOHHO-BUIOBOH, 9KOCHCTEMHBIN (OuoreoneHOTHYECKUIT),
OorocdepHsIii.

Hemoucmpayuu:

Tabauyvl u cxemvl: «OCHOBHBIE TPU3HAKH JKU3HI», «Y POBHU
OpraHu3alyy KUBOU MPUPOIBD).

Obopyoosanue: moaens monekynsr JTHK.

Tema 3. XuMu4ecKuii cOCTaB U CTPOEHHE KJIETKH

XUMHUYECKMI  COCTaB  KIETKH.  XUMHUYECKHUE  DIIEMEHTHI:
MaKpOAJIEMEHTHI, MEKPO3JIeMeHTHI. Boga 1 MIUHEpaIIbHbIE BEIleCTBA.

OyHKINM BOJBI 1 MUHEPAIBHBIX BElIeCcTB B KieTke. [loanepxanue
OCMOTHYECKOTO OanaHca.

Benku. CoctaB u cTpoeHne 0enKOB. AMUHOKHCIOTHI — MOHOMEPHI
OenkoB. HezameHnMEbIe U 3aMEHMMbIE aMHHOKHCIIOTHI. AMHHOKHCIIOTHBIN
COCTaB. YPOBHHU CTPYKTYPhI OCITKOBOH MOJICKYJIBI (TIEpBUYHAS, BTOPHYIHAS,
TpPEeTHUYHAsl U YETBEPTHYHAsl CTPYKTypa). XMMHYECKHE CBOWCTBA OEIKOB.
Buonornueckue pyHKIUN OEIKOB.

depMeHThl —  OWOJOrMuYeckue — KarajauzaTopbl.  CTpoeHue
(epMeHTa: aKTHBHBIN LEHTp, cyOcTpaTHas crienuduanocts. KodepmeHTh.
Buramunsl. Otnuans GepMEeHTOB OT HEOPTaHUYECKUX KaTaIn3aTOPOB.

YrneBomel: MOHOCaxXapuIsl (TITFOK03a, pr003a M J1e30KCHproo03a),
Jucaxapuasl (caxaposa, JIaKTo3a) U MoJucaxapuasl (Kpaxmai, TIIHKOTEH,
1esnos03a). buonorunyeckue GyHKIUH yTIEBOIOB.

Jlunu e TPUTIHUIIEPHIBI, dochomumuas, CTEPOUIBL.
TI'mapodunpHO-THAPpOPOOHEIE  CBOMCTBA.  buomormueckme  QyHKIIAH
nunuaoB. CpaBHEHUE YTJIEBOJOB, OENKOB M JUIHIOB KaK HCTOYHHKOB
SHEPIHH.

Hyxneunossie kucnotsl: JJTHK u PHK. Hykneotuasl — MOHOMeEpBI
HyKJenHOBBIX KucnoT. Ctpoenne n ¢pynkuun JJHK. Ctpoenne u ¢pyHKIumn
PHK. Bunet PHK. AT®: crpoenue u GpyHKIHU.

Hurtonormss — Hayka o kietke. Kierounas teopus — mpumep
B3aUMOJICUCTBHS Uael 1 (pakToB B HAYYHOM MMO3HAHWHU. MeTObl H3yUeHHs
KJIETKH.

KrneTka kak nienmoctHas xwuBast cucrema. OOIre Mpu3HaKy KIETOK:
3aMKHYTas HapykHas MemOpana, Moyekyiasl JIHK kak reHeTwdeckuit




ammapat, CUCTeMa CUHTe3a Oellka.

Tumel  KIETOK:  JyKapUOTHYECKas UM MPOKaApPHUOTHUYECKAs.
OcoOeHHOCTH CTpOCHHS MPOKAPHOTHYECKOW KJeTkH. KierodHas creHka
Gakrepuii. CTpoecHHE SyKapHOTHYECKON KiIeTKH. (OCHOBHBIC OTIUYHS
pacTUTENbHOM, )KUBOTHOW U TPUOHOM KIIETKH.

IToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KIETOYHAsl CTEHKa,
TIAKOKaNNKC, X ¢yHknmd. [lmasmarnyeckass memOpaHa, €€ cBOICTBa U
¢dynkruu. [utoruiasma u e€ opranouabl. OgHOMEMOpPaHHBIE OPraHOUIBI
kinetku: OIIC, ammapatr [ompmku, nu3ocoMbl. I[lomyaBTOHOMHBIE
OpTraHOWIBI  KJICTKH: MHUTOXOHAPWH, IUIacTuAbl.  IIponcxoxmeHmne
MUTOXOHAPUNA W TutacTuia. Bumel mmactua. HememOpaHHBIE OpraHOWIBI
KIIETKH: PHOOCOMBI, KIIETOYHBINA LEHTP, HEHTPUOIHU, PECHUYKH, JKI'YTHKH.
OYHKIUY OPraHOUJOB KIETKU. BritoueHus.

SAnpo — perynsatopHbiii neHTp kietku. CTpoeHue sapa: saepHas
000J109Ka, KaproIUIa3Ma, XPOMATHUH, SJIPHIIIKO. XPOMOCOMEI.

TpaHCcHOpT BEIIECTB B KIIETKE.

Hemoncmpayuu:

Hopmpemwi: A. JleBenryk, P. I'yk, T. IlIsann, M. Illne#inen, P.
Bupxos, Ix. Yotcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K.M. bap.

Huarpammel: «PacripeieieHne XuMUYeCKUX 3JIEMEHTOB B HEXKUBOM
npupoaey», «Pacipenenenne XUMUIECKUX PJIEMEHTOB B JKUBOH TIPUPOJIC».

Tabnuyvr u cxemor: «llepuoguueckas TaONHUIAa XUMHUYESCKUX
aneMeHToB», «CTpoeHHe MOJIEKYNBl BOJbD», «buocuHTE3 Oeikay,
«Ctpoenne monekynsl Oenka», «Ctpoenue ¢epmenrtay, «HykinenHoBBIE
kuciaotel.  JHK», «Crpoennme  wmomekynsl ATD», «Ctpoenue
AYKapUOTUYECKON KIeTKn», «CTpOeHUe >KUBOTHOU KIETKu», «CTpoeHue
pacTUTENbHON  KIETKW», «CTpoeHHE HNPOKAPUOTHUYECKOM  KIIETKW,
«CtpoeHue sapa KIETKI, « Y TICBOIBY, «JIUMUIBD).

Obopydosanue: CBETOBOW MHKPOCKOIN, OOOpYyIOBaHHE IS
MIPOBEACHUS HAOIIOICHH, N3MEPEHHIA, SKCIIEPUMEHTOB, MUKPOIIPETIapaThl
PaCTHUTENBHBIX, )KUBOTHBIX U OaKTepPHATbHBIX KIIETOK.

Jabopamopnuvie u npaxmuueckue padoomoi:

Jlabopamopnasn paboma Ne 1. «3ydeHune KaTaIUTUIECKON
aKTHUBHOCTH (hepMEHTOB (Ha IPUMEPE aMUITa3bl WITH KaTalas3bl)y.

Jlabopamopnasn paboma Ne 2. «I3ydeHne CTPOCHHSI KICTOK
pacTeHu, JXUBOTHBIX M OaKTEpUi TI0]] MUKPOCKOIIOM Ha TOTOBBIX
MUKpONpenapaTax U UX OMUCAHUE.

Tema 4. FKuzneneaTeJbHOCTL KJIETKH

OOMeEH BelIeCTB, WM METa00IM3M. ACCUMIIIAIUS (TLIACTUICCKUIA
00MeH) U AUCCUMIITALINS (SHEPTETHIECKUH 0OOMEH) — JIBE CTOPOHBI
€AMHOTO Tporiecca MeTadom3Ma. Poirb 3aKOHOB COXpaHEHHs BEMIECTB U
SHEPrUY B MOHUMAaHUU METa00IM3Ma.

Tunsl oOMeHa BelecTB: aBTOTPO(]HEI U reTepoTpodHbIN. Poib
(hepMeHTOB B 0OMEHE BEIIECTB M MPEBPALICHAN YHEPTUN B KIIETKE.

®orocunTe3. CBeTOBas U TeMHOBas (a3sl hoTocuHTE3a. Peakinu
thotocunresa. dpdexTuBHOCTH PoTOCHHTE3A. 3HAUCHHE (DOTOCUHTE3A JIS
JKU3HU Ha 3emiie. BriusiHue yciioBuii cpenbl Ha POTOCHHTES U CIIOCOOBI
MOBBIIICHHUS €r0 MIPOTYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMocuHTE3. XEMOCHHTE3UpYIoNIne OakTepun. 3HaUCHUE
XEMOCHHTE3a 17151 )KM3HU Ha 3eMIie.

DHepreTUdecknuii 0OOMeH B KIleTKe. PacmieniieHre BemecTs,
BBIICNICHNE U aKKYMYJIMPOBAHUE YHEPTUH B KJIETKE. DTarlbl
sHepreTuyeckoro ooMeHa. ['nukonus. bpoxkeHue u ero BUIbIL.
KucnopomHoe okucneHue, win KIeTo9Hoe aeixaHue. OKHCIHTENbHOE
hochopunmupoBanne. DPHEKTUBHOCTS YHEPTETHIECKOTO OOMEHA.

Peakuuu marpudnoro cuntesa. ['eHeTnyeckast uHGoOpMaIus u
JHK. Peanu3zanus renernueckoii nHbopMmalmu B kietke. [ eHeTnueckuii




KOJ U ero cBoicTBa. TpaHckpunuug — MaTpuyuHbiii cuare3 PHK.
Tpancnanus — 6uocuaTe3 Oenka. Dtamsl Tpancsuun. Konuposanue
aMUHOKHCIIOT. Pois pubocoMm B 6nocuHTe3€e Oernka.

Hexnerounsie popMBI )KU3HU — BUPYCHL. VICTOPHSI OTKPBITHSI
BupycoB ([.U. UBaHoBckuit). OcoOEHHOCTH CTPOCHHUS U JKU3HEHHOT'O
uKiIa BUpycoB. bakreprnodaru. boiesHu pacTeHui, )KUBOTHBIX 1
YeJI0BEKa, BRI3BIBAEMbIE BIpycaMi. Bupyc nMMyHOaeUImTa 9eIoBeKa
(BUY) — Bo30ynutens CIIN{a. OOpaTHast TpaHCKPHIILIUS, peBepTasa 1
uHTerpasa. [Ipodunakruka pacpocTpaHeHUsT BUPYCHBIX 3a00JIEBaHUA.

Hemoncmpayuu:

Topmpemwi: H.K. Konsros, [I.1. MBanosckuit, K.A. Tumups3es.

Tabauyor  u  cxemvl: «Tumel  nuTaHus, «MeTabomH3MY,
«MHUTOXOHIPUSY, «OHepreTuyecKkui oOMen», «XJoporiacry,
«Dotocunres», «Crpoenne [HK», «Crpoenue u (PyHKIMOHHPOBAHHE
reHa», «CuHre3  Oenka», «l'eHermueckuii  koma»,  «Bupyce»,
«bakrepnodarn», «Ctpoenme u >ku3HeHHBIH nwukn Bupyca CIIN/la,
bakrepuodaray, «Permmukarms JTHK.

Obopyoosanue: Monenu-ammkanun — «Ynsoenne JHK wu
TpaHcKpumius», «buocunTes Oenka», «CTpOCHHE KIETKW», MOJCIb
crpykrypsl JJHK.

Tema 5. Pa3MHOXkeHUe U HHAUBUAYAIbHOE Pa3BUTHE
OpPraHu3MoOB

KieTounplii WK, WM XU3HEHHBIH MK KiIeTKd. MHTepdasza u
MuTo3. Ilporeccel, mporekatone B uHTepdaze. Perumkaimsa — peakius
maTtpudHoro cunre3a JJHK. Ctpoenune xpomocoM. XpoMocOMHbIH HaOOp —
KapuoTun. JIMIUIONIHBIA W TaluIOMJHBIA  XPOMOCOMHEIE HaOOPBI.

Xpomatumpl. uTonoruueckue OCHOBBI Pa3sMHOXKEHUS u
WHAUBUAYAJIBHOTO PAa3BUTHUSA OPraHU3MOB.
Henenne xierkn — wMuto3. Cramgum wmwuros3a. IIpoueccsl,

OPOUCXOAALINE HA Pa3HBIX CTaausX MHTO3a. buHonorndeckuil cMmsici
MHTO3a.

[IporpamMmupyemas ruOeNb KIETKH — aromnTo3.

@®opMBI pa3MHOXKEHHUSI OPraHU3MOB: Oecroioe W mojoBoe. Bumabl
Oecrioyioro pa3MHOXKEHHUS: JelIeHHe HaJBOe, II0YKOBaHWE OTHO- U
MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHME, BEreTaTUBHOE pa3MHOXKEHHE.
HckyccTBeHHOE KIIOHUPOBAaHHE OPTaHU3MOB, €I0 3HAYCHUE JUIS CEJICKIHH.

[TonoBoe pa3MHOXKEHHKE, €ro OTINYHUS OT OECIIONOro.

Meito3. Craguu Mmeiio3a. [Iporeccrl, MpoucXoasmue Ha CTaausix
Mmeito3a. [loBegenne xpomocom B meroze. Kpoccunrosep. buonornueckuit
CMBICII M 3HaUE€HHE Meio3a.

I'ameTtorenes — mpomecc o00pa3oBaHUs TIOJOBBIX KJIETOK Y
KHUBOTHBIX. [l070BBIC Kene3bl: CeMEHHUKH M smuHUKH. OOpazoBaHue U
pa3BUTHE TOJNOBBIX KJIETOK — TrameT (cmepMaro3oui, SHIEeKIeTKa)
criepmaTtoreHe3 W ooreHe3. (OCOOCHHOCTH CTPOSHHUS SHIEKIECTOK |
cnepmaTto3ouaoB. Omnonorsopenue. [lapreHorenes.

WnnuBuayansHoe  pa3BuTHe  (OHTOTEHE3). OMOpHMOHANBHOE
pasButue (3MOpuorene3). OTambl 3MOPUOHAIBHOTO  Pa3BUTUS Y
MO3BOHOYHBIX JKMBOTHBIX: JApOOJEHHWE, TacTPYJSIHs, OpraHOTeHE3.
[MoctamOproHanbHOE pa3BUTHE. THIBI MOCTIMOPUOHAILHOTO PAa3BHTHS:
npsMoe, HempsAMoe (IMYMHOYHOE). BiunsHMe cpembl Ha pas3BUTHE
OpPraHu3MOB, (PaKTOPEI, CIOCOOHBIE BBI3BIBATH BPOKAEHHBIE YPOICTBA.

Poct u passutue pactenuil. OHTOreHe3 LBETKOBOTO PACTEHMS:
CTPOEHHE CEMEHH, CTaJIUH Pa3BUTHSL.

Hemoncmpayuu:

Tabnuyvr u cxemvl: «POPMBI Pa3MHOKEHHS OPraHU3MOBY,
«/IBoliHOE OTUIOIOTBOPEHHE Y LIBETKOBBIX pacTeHUi», «BererarnuBHoe
pa3sMHOKEHHE pacTeHui», «Jlenenue kinerku Oakrepuit», «Ctpoenue




MOJIOBBIX KJIETOK», «CTpOCHHE XPOMOCOMBD), « KIIETOUHBIN IIUKID»,
«Pemnukanus JTHK», «Muto3», «Meito3», «IIpsmoe u Henpsmoe
pa3ButHe», «'aMeToreHe3 y MIEKOIMUTAOLUX U YelIoBeKa», « OCHOBHBIE
CTaJNH OHTOTEHE3a.

Obopyodosatue: MEKPOCKOII, MUKponpenaparhl «CriepMaTo30uIbl
MJIEKOIIUTAIOLIET0», «SIHLEKIIeTKa MiIeKonuTaomero», «Kapuokuses B
KJIETKaX KOPELIKA JIyKay, MarHUTHasi MOJeb-aIiuKkanus «Jlenenue
kIeTkn», mojens JIHK, Mmonens MetadazHOM XpOMOCOMEL.

JlabopaTopHble M MpaKTHYeCKHe padoThI:

Jlabopamopnasn padboma Ne 3. «Habmonenne MUTO3a B KIIETKAX
KOHYHMKA KOPEIIKa JTyKa Ha TOTOBBIX MUKPOIIPEIapaTaxy.

Jaoopamopnas paboma Ne 4. «V3yuenne cTpoeHUs OJIOBBIX
KJIETOK Ha TOTOBBIX MUKPOIIpENapaTax».

Tema 6. HacjieAcTBEHHOCTh U M3MEHYUBOCTH OPraHU3MOB

[Ipenmer u 3agaun reHeTuKU. Victopust pa3BUTHS T€HETUKU. Poiib
IIUTOJIOTHH ¥ SMOPHOJIOTHN B CTAHOBIICHUH TeHETUKH. BKitag poccuiickux
1 3apyOeKHBIX YIEHBIX B pa3BUTHE T€HETHUKU. METOIbI TeHETHKU
(rnbpuaOTOrHYECKUi, TUTOTC€HETUIECKUH, MOJIEKYIIIPHO-TEHETUIECKHA ).
OCHOBHBIC T€HETUYECKUE MOHATUA. | eHeTHuYecKasi CHMBOJIHUKA,
HCIOJIb3yEMasl B CXEMaX CKPELIMBAHUM.

3aKOHOMEPHOCTH HACJICAOBAHUS MTPU3HAKOB, YCTAaHOBIICHHBIC [
Mennenem. MoHOTHOpUIHOE CKpelTMBaHKUEe. 3aKOH eIMHO00pa3us
ruOpUI0OB MepBOTO MoKoeHus. [IpaBuno qoMuHUpOBaHUS. 3aKOH
paciieruieHrs mpu3HakoB. [ umore3a 9ucToTel ramet. [lomHoe u HermoHoe
JIOMUHHUPOBAHUE.

JurnbpumHoe cKpelrBaHye. 3aKOH He3aBUCUMOTO HACIIEJIOBaHUS
npu3HaKoB. [[uToreHeTndeckre OCHOBBI AUTHOPHIHOTO CKPEIIHBAHUS.
AHanusupyroriee ckpenuBanye. Mcroib30BaHme aHaTH3UPYIOIIETO
CKPEIMBAHUS JIJIS ONPE/ICIICHUS] TEHOTUIIA OCO0U.

CuerieHHOE HacaenoBaHue pu3HakoB. Pabora T. Moprana mo
CLEIUICHHOMY HacllIeJOBaHUIO T'eHOB. HapyleHue cuemnieHus reHoB B
pe3yabTaTe KpOCCHHOBEPA.

XpoMocoMHasl TeOpHUs HACICACTBEHHOCTH. | eHeTHUECKUE KapThl.

I'enerrka nmona. XpoMOCOMHOE OTIpeesieHre Tojia. AyTOCOMBI U
MTOJIOBBIE XPOMOCOMBIL. | OMOTaMeTHBIC U TETEPOTAMETHBIEC OPTAaHU3MBL.
HacnengoBanue npu3HakoB, CUEIVIEHHBIX C ITOJIOM.

W3menunBocTh. BUIbl H3MEHUMBOCTH: HEHACIEACTBEHHAS U
HacyencTBeHHas. Poib cpepl B HEHACIEICTBEHHON N3MEHYNBOCTH.
XapakTepucTrka MoAu(DUKAIMOHHON H3MEHYUBOCTH. BapuaiuoHHbIN psij
U BapHaloHHas KpuBas. Hopma peakunu npusHaka. KonuuectseHHble u
KadyeCTBEHHbIE MTPU3HAKU U UX HOpMa peakiiuu. CBoHCTBa
MOTU(UKAITMOHHON N3MEHYUBOCTH.

Hacnenctsennasi, uinu reHOTUINYECKAs,, K3MEHYUBOCTbD.
KomOnHaTHBHAS H3MEHUYUBOCTH. Meii03 | ITOI0BO TIPOITECC — OCHOBA
KOMOWHATUBHON H3MEHYHBOCTH. MyTalMOHHAS U3MEHUYHBOCTD.
Knaccudukarnust MyTamnuii: TeHHbIE, XpOMOCOMHBIC, TeHOMHEIE. YacToTa u
MPUYUHBI MyTaluii. MytareHnsie (hakTopbl. 3aKOH TOMOJIOTHIECKHUX
psinoB B HacieacTBeHHOM n3menunBoctu H.M. BaBunosa.

BresnepHas HaCIeICTBEHHOCTh M H3MEHIHBOCTD.

I'eneruka yenoseka. Kapuorun yenoeka. OCHOBHBIE METOJBI
TeHETUKH YeJIOBEeKa: TeHealIOTUIeCKHA, OJTM3HEIIOBEIN, TUTOTeHETHIECKHH,
OMOXMMUYECKHH, MOJIEKyJIIpHO-TeHeTHYecKuil. COBpeMEeHHOe
OTIPEJICIICHNE TEHOTHUIIA: TTOJITHOTCHOMHOE CEKBEHUPOBAHHUE,
T€HOTUITMPOBaHKE, B TOM uHnciie ¢ momolipbio [TI1P-ananu3za.
HacnencrBennsie 3a001eBaHys YelIOBeKa: TeHHbIE 00J1€3HU, 00IE3HU C
HACIICJICTBEHHOM MPEIPACIIONIOKEHHOCTHIO, XPOMOCOMHBIC OOJIC3HM.
CoMartuyeckue u renepaTuBHbie MyTanuu. CTBOJIOBBIE KIETKU. [IpUHIHKIIBI




3JI0POBOTO 00pa3a KU3HH, AUATHOCTUKH, MPOPHIAKTHKH U JICUCHHS
TeHeTHYEeCKNX Oosie3Hel. MeauKo-reHeTHIeCKOe KOHCYIbTUPOBaHHE.
3HaueHre MEANIINHCKOM TeHETHKH B TIPEOTBPAIICHUH H JICUYSHIH
TeHeTUYEeCKHUX 3a00JIeBaHUI YeIoBeKa.

JdemMoHcTpanum:

Tlopmpempsi: I'. Mengens, T. Mopran, I'. ne ®pus, C.C.
Yersepukos, H.B. Tumodees-PecoBckuii, H.W1. Bapuios.

Tabauywr u cxemwvl: «MOHOTHOPHIHOE CKPEIIUBAHUE U €TO
LIUTOr€HETUYECKAst OCHOBAY, «3aKOH PacIlEIUICHUsS U €ro
[IUTOTeHETHIECKass OCHOBAY, «3aKOH YHUCTOTHI TaMeT», «lurnopuanoe
cKkperuBanuey, «l [uTomornyeckne OCHOBHI TUTHOPHUTHOTO
CKpeluBaHus», «Melo3», «B3aumoeiicTBre aliebHBIX TEHOBY,
«["eHeTHYecKue KapThl PACTEHMIA, )KUBOTHBIX U YeJIOBeKay, «[ eHeTnka
moJia», «3aKOHOMEPHOCTH HaCleA0BaHUs, CLEIUIEHHOTO C TIOJIOMY,
«KapuoTuribl ueaoBeKa U JKUBOTHBIX», « BUIBI H3MEHINBOCTI,
«MomudukanroHHas 3MEHIHBOCTHY, «HacnmenoBanne pesyc-paxropay,
«"enernka rpynm kpoBm», « MyTalmoHHAsI HK3MEHUYUBOCTDY.

O0opynoBanue: MoAeTU-aNuIMKau «MOHOTHOpUTHOE
CKpelmMBaHuey, «HenoaHoe nomMuHUpoBaHueY, «AUruOpuaHoe
ckpemuBaHue», «[lepekpéct xpoMmocom», MEKPOCKOIT 1 MHUKpOIIpenapar
«Jlpo3odmia» (HopMa, MyTaItuu (OPMBI KPBUTHLEB U OKPACKH Tela),
repbapuii «['opox MoCeBHO».

Jabopamopnuvie u npaxmuueckue padomoi:

Jlabopamopnasn paboma Ne 5. «13y1ueHne pe3ynbTaToB
MOHOTHOPHIHOTO U AUTHOPUIHOTO CKPEUIMBaHUs y qpo30(uIiibl Ha
TOTOBBIX MUKPOIIpENapaTaxy.

Jlabopamopnas paboma Ne 6. «13yuenne MonnpukannoHHON
M3MEHYMBOCTH, TOCTPOEHUE BapHUAIIMOHHOTO Psijia M BapHallMOHHON
KpUBOI.

Jlabopamopnas paboma N 7. « AHanm3 MyTaiuil y 1po3ohuisl Ha
TOTOBBIX MUKPOTIpENapaTax».

Ilpakmuueckan padoma Ne 2. «CocTaBlieHHEe U aHAIN3
POZIOCIIOBHBIX YETOBEKAY.

Tema 7. Cenexiusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHH

Cenexnust Kak HayKa ¥ TPOIECC. 3apOXKACHIE CETCKINA U
nomectukanus. Yuenue H.M. BapunoBa o neHTpax NpOUCXOKICHUS U
MHOT000pa3us KyJIbTypHBIX pacTeHui. L[eHTphl IporcXoXaeHus
JIOMaITHHUX KUBOTHBIX. COpT, MOpo/a, ITaMM.

CoBpeMeHHBIE METOBI CENEKITNU. MacCOBBIN 1 UHIUBUTY ATbHBII
OTOOPHI B CENIEKIINU PACTEHHUH W )KUBOTHBIX. OTIeHKa IKCTephepa.
bruskopoacTBeHHOE CKpelnBaHue — HHOpUIUHT. YncTas THHAS.
CkpemuBanre YUCTHIX TUHUHN. ['eTepo3uc, uiu rudpuaHas cumia.
HeponctBennoe ckpermunBanue — ayTopuauar. OTaanéHHas THOpuAn3aus
u e€ ycrexu. VICKyCCTBEHHBI MyTareHes W MoJydeHHe MOTUILUIONIOB.
JlocTimkenus cenekny pacTeHUH, JKHBOTHBIX U MHUKPOOPTaHU3MOB.

buotexHonorus xak orpacibs Npou3BoJCTBa. [ eHHas MHKEHepHs.
Oransl co3nanus pekomOuHanTHOH JJHK 1 TpaHCreHHBIX OpraHnu3MOoB.
Kiierounast nnxenepusi.

Krnetounsie KynpTypsl. MUKpPOKIOHAIEHOE pa3MHOXKEHHE
pactenuii. KiioHnpoBaHre BEICOKOTIPOTYKTUBHBIX CEIhCKOXO03SICTBEHHBIX
OpPraHU3MOB. DKOJIOTHYECKHE U 3TH4YecKue mpodiemsr. MO —
TeHETHYECKH MOJU(PHUIUPOBAHHBIE OPTaHU3MBI.

JdemMoHcTpanum:

Tlopmpemwi: H.W. BaBunos, U.B. MuuypuH, I'.J]. Kapneuenko,
M.®. I1BaHoB.

Tabruywr u cxemwl: kapTa «LIeHTpBI IPOUCXOXKIECHHUS U
MHOT000pa3usi KyJIbTypHBIX pacTeHui», «Ilopoabl JoManHux




JKUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHHiD», «OTnanéHHas
rubpuanzanusy, «Padoter akanemuka M.®D. MBanosay, «[lomumionamsy,
«OOBEKTH OHOTEXHOJIOTHIY, «KIIeTOUHBIE KyTBTYPHI ¥ KIIOHHPOBAHHE),
«KoHCTpyupoBaHue 1 IEPEHOC TEHOB, XPOMOCOM.

Obopyoosanue: MyJSDKA TUIOJIOB ¥ KOPHEILIOOB JUKUX (hOpM U
KyJBTYPHBIX COPTOB pacTeHwi, Tepbapuii « CenbCcKOX03sIiCTBEHHBIE
pacTeHus.

JlabopaTopHble H MPaKkTHYeCKHe padoThI:

Oxckypcus «OCHOBHBIE METOBI U TOCTHXKCHHUSI CENICKIINU
pacTeHM 1 )KUBOTHBIX (Ha CETIEKIIMOHHYIO CTAHIIHIO, INIEMEHHYIO hepMy,
COPTOUCTIBITATEIHHBIA YUACTOK, B TEIUIMYHOE XO3SHCTBO, TAO0OPATOPHUIO
arpOyHUBEPCUTETA WIH HAYYHOTO IICHTPA)».

11 KJACC.

Tema 1. JDBoTIOLINOHHAS OHOJIOTHS

[Ipeanocbulky BO3HUKHOBEHUS 3BOJIIOLMOHHOMN TEOPHH.
DBOJTIONIMOHHAS TEOPHSA U €€ MECTO B OMOJIOTHH. BiusHIE 3BOTIOIMOHHON
TEOPHUHU Ha Pa3BUTHE OMOJIOTHUH U IPYTUX HAYK.

CsuzerenscTBa 3Bomonuu. [laneontonornueckue:
HIOCJIEZ0BATEIbHOCTD IIOSBIEHHUS BUOB B IAJIEOHTOJIOIMUECKO JIETOINCH,
nepexoniHbie popMbl. Broreorpadudeckue: cxoacTBO U paznuune GayH u
(h10p MaTeprUKOB U OCTPOBOB.

OMOPHOIOrHYECcKUe: CXOACTBA U Pa3IHyKsi SMOPHOHOB pa3HBIX
BUJIOB IMO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTHYHBIE,
aHaJIOTHMYHEIE, PyIMMEHTapHBIE OPraHbl, aTaBU3MbIL. MOJIEKYISIPHO-
OMOXMMHYECKHE: CXOCTBO MEXaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX
MeTab0NNYEeCKUX MyTeH y BCeX OPraHU3MOB.

OpomonnonHas teopus Y. lapsuna. [Ipenmnocsuiku
BO3HHKHOBEHUS IapBUHU3MA. J[BIKYIINE CHIIBI SBOJIOIMH BUIOB T10
JapBuny (M30BITOYHOE PA3MHOXKEHUE NIPU OTPAHUUEHHOCTH PECYPCOB,
HeoTpeeNEHAass H3MEHIHBOCTD, OOpH0a 3a CYIIEeCTBOBAHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bomounu (CTI) u e€ ocHOBHBIE
TIOJIOKEHUSI.

MukposBosmonyst. [TomyJsinuys Kak eJUHAIA BUIA U SBOJIOIHH.

JBwxyume cuibl ((PakTopbl) SBOIIOLHUN BHIIOB B IPUPOIE.
MyTalMOHHBIHA IpOLIECC U KOMOMHATHBHAS H3MEHYHUBOCTb.
[omynsimuoHHbIe BOMHBI B Apeiid renos. M3omsmms 1 Murpanusi.

EcrectBenHbIil 0TOOp — Hampasisitomuil gakrop sBomonn. Dopmel
€CTECTBEHHOI0 0TOOpA.

[IpucnocoGyieHHOCTh  OPraHU3MOB  KaK  pe3yJbTaT  3BOJIIOLIUH.
[lpumepsr  mpucnocoOyieHWid y  opraHu3MoB.  Apomopdo3sl U
UNOA AT TalllH.

Bux wu BumooOpazoBamme. Kpurepmm Buma. OCHOBHBIE (OPMBI
BHI000pa30BaHus: Teorpaduaeckoe, IKOIOTHIECKOE.

MaxkpoaBomorus. @opmbl 3BoNIOIMK: (QHUIETHUECKAs, AUBEPreHTHAs,
KOHBEPreHTHas, napajuieabHas. HeoOpaTuMocTs 3Bomonum.

[Ipoucxoxaenue oT HeCTeHaIn3uPOBAHHBIX MIPEIKOB.
[Iporpeccupyrommas cnenuanu3anys. AJanTuBHAs pagualys.
Lemoncmpayuu:

Ioptpetsr: K. JIunneit, JK.b. Jlamapk, U. Hapeun, B.O. KoBaneBckuii,
K.M. Bap, 3. I'ekkens, @. Mromnep, A.H. Ceseprios.

Tabnuyvr u cxemor: «Pa3BUTHE OPraHUYECKOTO MHpa Ha 3emiey,
«3apodpIlid  TMO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukc», «Dopmbl
0oprOBI 3a cymecTBOBaHWE», «EcTecTBeHHBIH 0TOOPY», «MHOT0OOpa3Me
COpPTOB pacTeHuin», «MHOrooOpasue mopoji KUBOTHBIX», «llomynsmuuny,
«MyTanoHHass W3MEHUYUBOCTE», «ApoMopdossly, «Mauoanantamumy,




«O6mas nereHepanms», «JBwkymme cuibl dBomonumn», «Kapra-cxema
MapmpyTta mytemectsuss Y. Jlapeunay, «boppba 3a cymiecTBoBaHHEY,
«IIpucnocobiaeHHOCTD OpPTaHU3MOBY, «"eorpaduueckoe
BU1000pa30BaHuey, « IKOJOTHUECKOE BUI000Pa30BaHHE).

Obopydosanue: KOJUIGKIUS HACEKOMBIX C pa3JIHUYHBIMUA THIIAMHU
OKpackd, HaOOp IUIOMOB M ceMsH, KoJurekuus «llpumeps! 3amuTHBIX
MPHUCTIOCOONIEHN Y JKUBOTHBIX», Mojaenb «OCHOBHBIE HaINpaBICHUS
IBONIOIMKM», 00BbEMHass Mognens «CTpoeHHe TOJOBHOTO — MO3ra
MTO3BOHOYHBIX».

buoreorpaduueckas kapra mMupa, Koymekiusi «PopMbl COXpPaHHOCTH
MCKOTIaeMbIX >KHBOTHBIX M pacTeHHiD», Monenb ammumkanus «llepexpéct
XpOMOCOM», BIIaXHBIE Tpenapatbl «Pasputne Hacekomoro», «Pa3sutue
JSATYIIKW», MUKporpenapaT «Jlpozodmuma» (Hopma, MyTramuu (HOpMEI
KPBUIbEB U OKPACKHU TEJa).

JlaGopaTopHble M IpaKTHYeCKHe PadoThI:

Jdabopamopnan  paboma Ne 1. «CpaBHeHHE BHIOB IO
MOP(OIIOTHIECKOMY KPUTEPHIO».

Jabopamopnan paboma N 2. «Onucanue NPUCTIOCOOICHHOCTH
OpraHHu3Ma U €€ OTHOCUTEIBHOTIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE ¥ pa3BUTHE KU3HU Ha 3eMie

JloHaydHBle TIpeACTaBICHHA O 3apOKIACHWHM JKW3HW. HayuHble
TUIOTE3bl BO3SHUKHOBEHUS JKM3HM Ha 3emuie: abuOreHe3 M MaHCIEepPMHS.
Xumudeckast dBONIONNSA. AOMOTEHHBI CUHTE3 OPraHUYECKHUX BEIECTB U3
HEOPTaHWYECKUX. OKCHEPUMEHTAIFHOE MOATBEPKACHUE XUMHUYECKOH
sBosony. HauanbHble 3Tambl OHOMOTHYECKON »HBOMIOLMHU. [ 'mnoresa
PHK-mupa. ®@opmupoBanne MeMOpaHHBIX CTPYKTYp W BO3HUKHOBEHHE
npoTokneTku. [lepBrie kieTkn 1 ux 3Boronms. DopMUpoBaHHEe OCHOBHBIX
TPYIII )KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emse mo dpaM W nepuomaMm. Katapxeit.
Apxelickas u npotreposorickas 3pbl. Ilaneo3oiickas spa U e€ MEepPHOJBIL:
KeMOpHUICKHUIA, OPJIOBUKCKUH, CUITypUICKUH, JICBOHCKHUH,
KAMEHHOYTOJIbHBIN, IEPMCKUI.

Mes3o3oiickast 3pa U €€ neproAbl: TPUACOBBIH, FOPCKUIL, METOBOM.

KaiiHozolickasgs 3pa M €€ Mepuojibl: MaleOreHOBBIM, HEOTEHOBBIMH,
AHTPOTNIOT€HOBBIMN.

XapakTepucThKa KIMMaTa W TeOJIOTUYECKHX MporeccoB. OCHOBHBIC
3Tambl 3BONIONMHA PACTUTEIEHOTO M KUBOTHOTO MHpa. ApoMopho3bl y
pacTeHuit U )KUBOTHBIX. [losiBJIeHNe, paclBeT U BRIMUPAHHUE TPYIIT KUBBIX
OpTraHHU3MOB.

Cucrema OpraHIYecKOro MHpa Kak OTpakeHre 3Bomonnd. OCHOBHBIE
CHUCTEMaTH4eCKHE TPYIITbI OPTaHHU3MOB.

OBomonMsl  4ejoBeKa. AHTporoyioruss Kak Hayka. PasBurtune
MPEJACTABIEHUH O NPOUCXOXKIEHUHM YelIOBEeKa. MeToabl HU3yYeHUs
anTporioreneza. CXOJCTBa ¥ pa3iIWuMs dYelOoBeKa M  JKWBOTHBIX.
Cucremarnyeckoe MoJI0KEHHE YeTOBEeKa.

Hewxkynme cuibl  (pakTopbl) aHTpomoreHe3a. HacneacrBennas
W3MEHYHMBOCTh W €CTECTBEHHBIH O0TOOp. OOMIECTBEHHBIH 00pa3 >KHU3HH,
M3TOTOBJIEHUE OPYAMA TPy, MBIIITIEHUE, PEYb.

OCHOBHbIE CTaAMM W BETBU 3BONIOIMH YEJIOBEKAa: aBCTPAJIONMUTEKH,
UYenosek ymensblil, YenoBek npsiMoxondiui, UenoBek HeaHAEPTaIbCKUM,
YenoBek  pasymMHBIA. HaXoakum  MCKOMaeMBIX  OCTAaTKOB,  BpeMs
CYLIECTBOBaHUsI, OOJAaCTh paclnpocTpaHeHHs, O0bEM TOJOBHOTO MO3Ta,
00pa3 KU3HU, OPYIHUSL.

YenoBeueckne packl. OcCHOBHBIC OOJBINIAE pachl: EBPOICOMIHASL
(eBpasmiickas), HErpo-aBCTpajouIHas (PKBATOPHAIbHAS), MOHTOJIOMIHAS
(a3marcko-amepHKaHcKas). UepThl NPUCIIOCOOIEHHOCTH MpeICTaBUTENEH
YEJIOBEUYECKHUX pac K YCIOBHUSIM CYIIECTBOBaHMA. ETMHCTBO 4eIOBEUECKUX




pac. Kputuka pacusma.

Lemoncmpayuu:

Ioptpets: ®@. Peau, JI. Ilactep, A.W. Onapun, C. Munnep, I'. Opu,
Y. JdapBuH.

Tabnuyvt u cxemwvr. «Bo3HuKHOBeHHE COJTHEYHON CHCTEMBD»,
«Pa3Burue opranmueckoro mupay, «PacturenbHas kinerka», «KuBoTHas
kiaetka», «lIpokapuorndeckas kierka», «CoBpeMeHHas cHUcTeMa
OpraHMYecKoro Mupay, «CpaBHEHHE aHATOMHUYECKHX 4YepPT CTPOCHHS
YeroBeKa M 4YEJIOBEKOOOpa3HbIX  00e3bsH», «OCHOBHBIE  MecTa
MAJIEOHTOJIOTUYECKNX HAaXOJOK TIPEIKOB COBPEMEHHOTO HYeNIOBEKay,
«/lpeBHelimmue moan», «Jpesaue roany», «llepBsle COBpEMEHHBIE JIIOANY,
«YesnoBedeckue pace».

Obopyoosanue: mynsicu  «lIpoucxoxnenne dyemoBekay (OFOCTHI
aBCTpaJIONUTeKa, MUTEKAHTPOIa, HeaHIepTallblla, KPOMAHbOHIIA), CIETIKU
WIN W300pakeHHsT KaMEHHBIX OpPYAMH MEepPBOOBITHOTO YeloBeKa (KaMHU-
YOIephl, pyomna, cKkpedia), TeOXpOHOIOTHYeCKas: TabIuIa, KOJUICKIIHS
«DopMBI COXPAHHOCTH UCKOIIAEMBIX JKUBOTHBIX U PACTEHUI».

JlaGopaTopHble M IpaKkTHYeCKHe PadoThI:

Ilpakmuueckan paboma Ne 1. «VI3ydyeHHe HUCKOMAEMBIX OCTATKOB
PacTeHUH U KUBOTHBIX B KOJIJICKIIHAXY.

Oxckypcusa  «OBOJIONMS  OpraHWYecKoro wmwupa Ha 3emie» (B
€CTECTBEHHO-HayYHBIN WM KpaeBeTUECKUH My3eil).

Tema 3. OpranusMsbl 4 OKpPY:KA0IIAs cpeaa

Okojorust Kak Hayka. 3aJaud M pasJenbl IKOJOTHH. MeToabl
OKOIIOTUYECKUX  HCCIENOBAaHWH.  DKOJOTHYECKOe  MHUPOBO33PEHHE
COBPEMEHHOTO YEJIOBEKa.

Cpensl  oOWTaHUS OpPraHM3MOB: BOJHAs, Ha3eMHO-BO3IyIIHAs,
MOYBEHHas1, BHyTPUOPTaHU3MEHHas!.

Oxonornyeckne hakTopsl. Kimaccubukarms sKoI0THIecKUX (GakTOPOB:
abuoTHYecKre, OMOTHIECKHE U aHTPOITOTEeHHBIE. [IeficTBHe AKOTOTHIECKIX
(hakTOpPOB HAa OPraHU3MEI.

AbOuotnyeckue  (QakToOpel:  CBEeT, TeMIeparypa,  BIaKHOCTb.
OoronepuogusM.  [IpucmocoOnennss  OpraHu3MOB K JIEHCTBHIO
abuoruieckux (axTopoB. bronornueckue puTMbI.

buotnueckne Qaktopel. Buabl OHOTHYECKHX B3aUMOJICHCTBHIA:
KOHKYpEHIIUS, XWIIHHYECTBO, cUMOMO3 U ero Qopmel. Ilapazutusm,
KooTiepanus, MYTYyallu3M, KOMMEHCAIN3M (KBapTHPAHCTBO,
HaxXJICeOHWYECTBO). AMEHcanu3M, HeWTpanu3M. 3HadeHue OMOTHYECKUX
B3aMMOJICHCTBUI Ui  CYIIIECTBOBAaHUS OPraHW3MOB B  TPHPOIHBIX
COO0O0IIeCTBAX.

OKOJOrHYecKue XapakTepUCTUKU Homyasinui. OCHOBHBIE MOKa3aTeNlu
MOMYJIALIMU: YUCIEHHOCTh, IUIOTHOCTh, POXXKIAEMOCTb, CMEPTHOCTb,
MPHUPOCT, MUTparus. JJuHaMUKa YUCIIEHHOCTH TTOMYJISIIAA U €€ PeTyJIIsIusl.

Hemoncmpayuu:

Hopmpemuvi: A. I'ym6onbar, K.®@. Pynbe, O. ['ekkens.

Tabnuywr u cxemwi: kapta «llpupomnbie 30HBI 3emum», «Cpensl
oOuTaHus OpraHU3MOBY, «Doroneproansm», «JTonymsum»,
«3aKOHOMEPHOCTH  POCTa  YUCICHHOCTH  MOMyJSuH  WH(Y30pHU-
Typenbkny, «llumesbie nenm.

JlabopaTopHble U IpaKkTHYecKHe padoThl:

Jlabopamopnan paboma Ne 3. «Mopdonoruueckue 0COOCHHOCTH
pacTeHuid U3 pa3HbIX MECT OOMTAHUS».

Jlabopamopnaa paboma Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE
YEPEHKOB KOJIEyCay.

Ilpakmuueckan paboma Ne 2. «[loacuéT TIOTHOCTU TOMYIALMMA
Pa3HbBIX BUJIOB PACTECHUIY.




Tema 4. Cool1ecTBa U IK0JIOTHYECKHE CHCTEMBI

CooOmectBo opraHu3smMoB — OuoneHo3. CTpyKTypbl OuWOIeHO3a:
BUJIOBAsi, IPOCTPAHCTBEHHas, Tpoduyeckas  (mmmesas). Bumisl-
noMHuHaHTEL. CBSI3U B OHOLIEHO3E.

Okonoruueckue cucteMbl (9kocucteMsl). [loHsaTHe 00 KocHcTeME U
OnoreoneHose. @OyHKIMOHATIBHBIC KOMITOHEHTBI 9KOCHCTEMBI:
HPOYLIEHTHI, KOHCYMEHTHI, peayleHThl. KpyroBopoT BemecTB M IOTOK
9HEpPTUU B 3KOcUcTeMe. Tpoduyeckue (MHIIEBHIE) YPOBHU 3KOCHCTEMBI.
[Mumessle nenu u cetn. OCHOBHBIC MOKa3aTelW 3KOCHUCTEMBI: OHMoMacca,
OPONYKIHSA. IKOJOTUYECKUE TMHPAMUMABI: TPOIYKIWH, YHUCICHHOCTH,
Oomomaccel. CBOWCTBA OJKOCHUCTEM: YCTOMYMBOCTH, CaMOPETYJISAIHA,
pasButue. Cykueccus.

[MpupoaHble SKOCUCTEMBL. JKOCHCTEMBI 03€p M peK. JKocucTema
XBOWHOTO MJIM NIMPOKOJIMCTBEHHOTO Jieca.

AHTPOIIOTEHHBIE HKOCUCTEMBL. ATPO3KOCHCTEMBI. Y POOIKOCHCTEMEL.
buomnornueckoe W XO34HCTBEHHOE 3HAYCHHWE  arpodKOCHCTEM |
ypOO3KOCHCTEM.

Buopaznoobpasue kak pakTop ycrolduBocTr 3kocucteM. CoxpaHeHHe
Ouonornueckoro pazHoobpasus Ha 3emie.

Yuenne B.M. Bepuanckoro o Owmocdhepe. ['paHHIB, cOCTaB
cTpykrypa 6mochepnl. JKuboe BemecTBO U ero GyHKIUHA. OCOOCHHOCTH
ounocdeps! kak r100aTbHONH SKOCHUCTEMBI. [lMHAMHYECKOe PaBHOBECHE H
oOpaTHas cBsi3b B OHocdepe.

KpyroBopoTsl BemiecTB W OHOT€OXUMHYECKHE IUKIBI 3JIEMEHTOB
(yrnepopa, azora). 3oHanbHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onocepe 3emin. AHTPOIOTEHHBIE W3MEHEHUS B
ounocdepe. I modampHBIe YKOTOTHIECKHE TTPOOIEMBI.

CocymiecTBoBaHMe  TPUPOABI W 4enoBedecTBa.  CoxpaHEHHE
Ouopa3HooOpa3usi Kak OCHOBa ycroiumBocTH Ouocdepbl. OcHOBa
pAallOHAIBHOTO  YNpPAaBJICHUS  HPUPOJHBIMH  pecypcaMH M HX
UCIIOIb30BaHue. JJocTmkeHs ONOJIOTHH U OXpaHa IPUPOIBI.

Jemoncmpayuu:

Hopmpemuoi: A JIx. Tencnu, B.H. Cykaués, B.1. Bepnaackuii.

Tabauyvt u cxemwvr: «llumesBble 1enn», «bUOIEHO3: cocTaB U
CTPYKTypa», «ITpuposubie coo0rmIecTBay, «enu MIUTAHUSY,

«Okonornyeckas nupamuna», «buocdepa u yemoBex», «IKocuUcTeMa
LIIMPOKOIUCTBEHHOIO JIeCca», «IDKOCHUCTEMa XBOMHOrO Jieca», «buoneHo3
BoloéMa», «ArporeHo3», «IIpuMepHble aHTpONOTeHHBIE BO3JECHCTBHUS Ha
MpUPOAY», «BaxHeine NCTOYHNKY 3arpsS3HEHHS BO3/IyXa M TPYHTOBBIX
Bom», «llouBa — BaxkHelmas cocTaBistomas Ouocdeprbr», «DakTopbl
Jerpanaruy mouBy», «[lapHuKoBbIi d3PderT», «PaKkTOphl paTHOaAKTHBHOTO
3arpsI3HEHUS ouocdeps», «O6mas CTpYKTypa ouocheps»,
«Pacnpocrpanenue xu3Hu B Onocdepe», «O30HOBBIN 3KkpaH Ouocheps,
«KpyroBoport yriaepona B 6nocdepe», «KpyroBopot azota B mpupOIe».
Obopyoosanue: Monenb-anIuIMKausa « TUMUYHBIE  OHOIICHO3BD,
repbapuii  «PacturenbHble  cooOmiecTBa», Koiekuuu —«buonenosy,
«BpemuTenu BaxHEWIINX CEIbCKOXO3SHUCTBEHHBIX KYJIBTYP», TepOapuu u
KOJJIEKITUM PACTEHUH ¥ IKUBOTHBIX, TpPUHAMJIEKAIINE K pPasHBIM
9KOJIOTMYECKUM TpylmaM OJHOro Buaa, KpacHas kHura Poccuiickoi
®denepanuu, H300pakKeHUS OXPAHIEMbIX BUAOB PACTEHUN 1 )KUBOTHBIX.

@OpMBI KOHTPOJISA

VYcTHBIH OTBET, AoMamIHss paboTa, TeCTbl, KOHTPOJIbHbIE PalOTHI,
npakTuyeckas paboTa, JaboparopHas pabora, peLIeHHe 3ajad,
TBOpUecKkas paboTa, MpoeKTHas padoTa.
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