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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mporpaMmbl MO OHOJOTHM TEOPETUYECKYIO OCHOBY JUIS
OTIpe/IeTICHUs] TMOAXO0J0B K (OPMHUPOBAHHIO COACPKAHHUS Y4EOHOTO TpeaMeTa
«buonorusty  cocraBuiM: KoHuentyaiabHele nosnoxkenus OIOC COO o
B3aMMOOOYCIIOBJICHHOCTH  IIeJied, COJep>KaHus, pe3yJbTaToB OOy4YeHHsS W
TpeOOBaHMI K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB, MOJIOKEHUS 00 OOIIUX LENsIX U
NPUHIIMIAX, XapaKTePU3YIOUINX COBPEMEHHOE COCTOSHHE CHCTEMbI CpPEIHETO
obmiero oOpazoBanusi B Poccuiickoit ®degepanuu, a Takke MOJOXKEHUS O
cnenugurke 6uosoruu, €€ 3HaUCHUH B TTO3HAHUU JKUBOU TIPUPOJIBI U 00€CTIeueHUN
CYILIECTBOBAaHUSI YeNloBeYecKOoro obimiectBa. COriacHO Ha3BaHHBIM IMOJIOKEHUSM,
OTIpe/ieTICHbl OCHOBHBIE (DYHKIIMU TTPOTPaMMBI 110 OUOJIOTHH U €€ CTPYKTYpa.

[IporpaMmma mo Ouosoruu Aa€T MpeACTaBICHHE O IeNAx, 00 obmen
CTpaTerud OOy4YeHHs, BOCIMTAaHUS U Pa3BUTHUS OOYyYaIOLUIUXCA CpEACTBAMHU
yueOHOro mnpeamera «buonorus», omnpeaenser o00sA3aTeNbHOE MPEAMETHOE
COJEp)KaHUE, €ro CTPYKTypy, pacmpelelieHne I0 pa3ienaM U Temaw,
PEKOMEHIyeMYIO TIOCIIEI0BATENbHOCTh U3YUCHHs YUEOHOr0 MarepHalia ¢ y4éToM
MEXIMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSA3€H, JIOTUKM 00pa3oBaTeIbHOTO
mpoliecca, BO3PACTHBIX 0COOEHHOCTEHN 00yUYaroImuXcs.

B mporpamMe 10 OWONOTMM TakXe YYHUTHIBAIOTCA TpeOOBaHUS K
TUTAHUPYEMBIM JIMYHOCTHBIM, METAMpPEIMETHBIM W TPEAMETHBIM pe3ybTaTam
oOyueHus B (HOPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHHOM
JeATEeIbHOCTH/YUeOHBIX JEHCTBUNM OOydYaroIMXCAd 1O OCBOCHHUIO COJACpPKAHUS
OMOJOTMYECKOr0 00pa30BAHMSL.

B nporpamme no ouonoruu (10—-11 kiaccsl, 6a30BbI YPOBEHb) peaii30BaH
OPUHLIMIT TPEEMCTBEHHOCTH B HM3yY€HUM Ouojoruu, Onarojgaps 4eMmy B Hei
MPOCMATPUBAETCS HANPABJICHHOCTh HAa pPa3BUTHE 3HAHUM, CBSI3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IICHHOCTHBIX
OpUEHTALUN JIMYHOCTH, SKOJIOTHUECKOTO MBIIICHUS, IPEACTABICHUI O 3I0pOBOM
oOpa3e >XU3HM U OEpeKHbIM OTHOLIEHHUEM K OKpYXKarolled MPUPOJHON cpene.
[ToaToMy Hapsimy ¢ U3yueHHEM OOIIEOMOJIOTUYECKUX TEOPHM, a TakKe 3HaHUU O
CTPOCHHH JKMBBIX CUCTEM Pa3HOTO pPaHra M CYIHOCTA OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIIECCOB B MPOTrpaMMe MO OUOJIOTMH YJEJI€HO BHHUMAaHUE HMCIIOIb30BAHUIO
MOJIYYCHHBIX 3HAHUHN B MTOBCEIHEBHOM KU3HM ISl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4YHcle: NpOo(UIAKTUKU HACJIEJICTBEHHBIX 3a00JI€BaHUN 4YeJIOBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJIbTHPOBAHMUS, 000CHOBaHUS IKOJIOTUYECKHU
[EJIeCO00Pa3HOro TOBEACHUS B OKpYXKAIOIIEH MPUPOJHONW Ccpeae, aHaiusa
BJIMSIHUST XO3SMCTBEHHOW JEATEIHbHOCTU YE€JIOBEKa HAa COCTOSIHME HPUPOJHBIX U
MCKYCCTBEHHBIX 9KOCUCTEM. Y CWIICHHE BHUMAHUSA K MPUKJIAAHON HANPABIEHHOCTH
y4yeOHoro npenmera «buosorus» MmpoauKTOBaHO HEOOXOIUMOCTHIO 00ECTICUCHUS



YCIIOBUH ISl peIlieHUs] OJJHOW M3 aKTyaJbHBIX 3a/1ay IKOJIBHOTO OHMOJIOTHMYECKOTO
oOpa3oBaHMsl, KOTOpas mpeAanojaraeT (QopMuUpoBaHHME Yy  OOydarolIUXCs
CIIOCOOHOCTH aalTUPOBAThCA K M3MEHEHHUSIM JHUHAMUYHO Pa3BUBAIOLIETOCH
COBPEMEHHOI'0 MHpA.

buonorus Ha ypoBHE cpeaHero ooOmero oO0pa3oBaHHS 3aHHMAET BaKHOE
mecto. OHa oOecneunBaeT (pOpMHpPOBAHHE Yy OOYHAIOIIMXCS NPEACTABICHUN O
HAy4YHOM KapTHUHE MHpa, paclIupsieT U 0000IIaeT 3HaHUS O KUBOM mpupoje, eé
OTJINYWTEIBHBIX TPU3HAKAX — YPOBHEBOW OpraHM3alMyd M DBOJIIOIUHU, CO3MAET
yCIIOBUSL  JJIsi:  TO3HAHMS  3aKOHOB  JKMBOM  MpupoAbl, (OPMUPOBAHUS
(YHKIIMOHAJIBHOW TPaMOTHOCTH, HaBBIKOB 3/I0pOBOTO M 0e30macHOro obpasa
KU3HU, YKOJIOTMYECKOTO MBIIUIEHUS, IIEHHOCTHOIO OTHOLIEHUS K KMBOU MPUPOAE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOIOTHS UMEET TAaKKe JUIs PEIICHUs BOCITUTATENbHBIX U
pa3BUBAMOIIMX  3a4ad  CpegHero oOmero  oOpa3oBaHUs,  COLMAIU3ALUU
oOyuaromuxcs. M3ydyenune 6uonorun odecrneynBaeT yciaoBHs isi (GOPMUPOBAHUS
UHTEJIEKTYaJbHbIX, KOMMYHHMKAallMOHHBIX W HH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIBTYPBI, CIOCOOCTBYET HMHTErpaluy OMOJIOTHUYECKUX 3HAHUU C
IPEJICTAaBICHUAMU U3 APYTUX YUYE€OHBIX NMPEAMETOB, B YACTHOCTH, (PU3UKHU, XUMHUU
u reorpaduu. Ha3zBaHHbIE MOJOXKEHHS O MpPEIHA3HAYEHUH Y4YEOHOro MpeameTa
«buonorus» COCTaBUIM OCHOBY I ONPENEICHUS MOAXOJ0B K OTOOpYy H
CTPYKTYPUPOBAHHMIO €ro COAEpP’KaHUsA, IMPEACTaBICHHOIO B IIporpaMme IIo
OHOJIOTHH.

Ot60p comepkanusi yuebHoro npeamera «buosjorusi» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULUNA KYyJIbTYpOCOOOpPA3HOIO MOJAXO0Jd, B COOTBETCTBHH C
KOTOPBIM OOYyYaloluecs: JOJKHBI OCBOMTbh 3HAHUSA M yMEHHs, 3HAYUMbIE IS
dopMupoBaHus O00IIEH KyJIbTYpbl, ONPEACIAIOIINE aJEKBAaTHOE IOBEICHUE
YeJioBeKa B OKpYyKarolled MpUpOJHON cpene, BOCTPeOOBAaHHbBIE B MOBCEIHEBHOM
KU3HU U MNpPAaKTUYECKOW AesTeabHOCTH. Oco0oe MeCTO B 3TOM cHUCTeMe 3HaHUM
3aHHUMAIOT 3JIEMEHTHI COJIEP KaHUs, KOTOPbIE CIIyKaT OCHOBOW 17151 (HOPMUPOBAHMUS
IIPEICTABICHUA O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTHHE MHUpa W
LHEHHOCTHBIX  OPUEHTALMSIX  JIMYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OMOJOrNYECKOro 00pa3OBaAHHS.

CtpykTypupoBaHHe cOepX aHUs Y4yeOHOro Marepuajga B MpOrpaMMe II0
OMOJNIOrMM OCYLIECTBICHO C Y4Y€TOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENIbHBIX OCOOCHHOCTSIX KUBOW MPUPOBI, O €€ YPOBHEBOIM OpraHu3anuu u
ABOJIIOLMU. B COOTBETCTBUHU € 3TUM B CTPYKType yueOHOoro npeamera «buonorus»
BBIJICJIEHBI CIIEAYIOIINE COAEpKaTeabHble TUHUU: «buosorus kak Hayka. MeTobl
Hay4yHOro no3HaHus», «KieTka kak Ouosormyeckas cucrema», «OpraHusMm Kak



ounonornyeckas cuctemay, «CucteMa W MHOTOOOpaswe OpraHUYECKOTO MHPay,
«IBOIOIUS KUBOM MPUPOJIBI», « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTUY.

enps um3yuyenus ydeOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE —
OBJaJicHUE  OOy4YalolUMHCS  3HAHUSIMU O  CTPYKTYPHO-(QYHKIIMOHAIBHOM
OpraHW3allid JKUBBIX CHCTEM pa3HOTO0 paHra U NPUOOPETCHHE YMEHHM
WCIOJIb30BaTh ATH 3HAHUS MJIsi TPAMOTHBIX JIEWCTBHM B OTHOILIEHWU OOBEKTOB
YKUBOU MPUPOJIBI U PEIICHUS PA3IMUHBIX )KU3HEHHBIX MPOOJIEM.

JocTtuxenue uenu uzydeHus ydyeOHoro npeaMera «buomorus» Ha 6a30BOM
YpOBHE 00eCTieunBaeTCs PEIICHUEM CIISAYIONINX 3a7a4:

OCBOCHHME OO0YYaIOIIUMHUCS CHUCTEMbl 3HAHUH O OUOJOTHYECKUX TEOPHSX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIax, CIy>KallluX OCHOBOM
st (hOpMUPOBAHUSI MPEICTABICHUN O €CTECTBEHHO-HAYYHON KapTUHE MHpa, O
METO/IaX HAYYHOTO IMO3HAHUS, CTPOCHHUH, MHOTOOOPa3uu U OCOOECHHOCTSIX KUBBIX
CUCTEM Pa3HOT0 YPOBHS OpPTaHM3AIMH, BBIIAIOIIUXCS OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUIX B OMOJIOTHH;

dbopmupoBaHrue y OOYyYaIOMIMXCS TO3HABATEIbHBIX, MHTEIUICKTYAJIbHBIX U
TBOPYECKUX CHOCOOHOCTEW B MPOIIECCE aHajdu3a JAHHBIX O MyTAX Pa3BUTUSA B
OMOJIOTUM HAYYHBIX B3IJISIIOB, UIEH M MOIXOJ0B K H3YUYEHHUIO YKUBBIX CHCTEM
Pa3HOI0 YpOBHS OpraHu3aliy;

CTAaHOBJICHHE y oOydarommxcss oOmel KyJabTypbl, (YHKIHOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHSATH M OIEHUBATH SBJICHUS OKPYKAIOIIETO
MHUpa JKUBOW MPUPOJHI HA OCHOBAHUM 3HAHUW M OIbITa, MOJIYYEHHBIX MPH
M3yYeHUH OUOJIOTUH;

dbopmupoBaHue y O0OydYalONIMXCS YMEHUH WIUIIOCTPUPOBATH 3HAUYEHUE
OMOJOTUYECKUX 3HAHWW B TMPAKTUYECKOW JESITEIBHOCTH YENIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOJIOTU;

BOCIUTaHUE YOEKJIEHHOCTH B BO3MOXKHOCTU ITO3HAHUS YEIOBEKOM >KHUBOM
MPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIIECHUS K HEW, COOTIOICHUS STHUYECKUX
HOPM TIPU TIPOBEJICHUN OMOJIOTHUECKUX UCCIIETOBAHMIM;

OCO3HAHHE IIEHHOCTU OWOJIOTMYECKUX 3HAHUW JJIg TOBBIIMICHUS YPOBHS
AKOJIOTUYECKOUN KYIbTYpHI, 1151 POPMUPOBAHHUS HAYYHOTO MUPOBO33PEHUS;

NPUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B OBCEIHEBHOM JKU3HU IS
OLICHKH TTOCJICACTBUI CBOEH JIEATEIILHOCTH MO0 OTHOIICHUIO K OKPYKAIOIIEH Ccpele,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHHME W COOJIOJEHHE Mep MNPOPUITAKTUKH
3a00sieBaHUM.

B cucreme cpennero obmiero oopazoBanus yueOHbI npeaMer «buonorus»,
M3y4aeMbIii Ha 0230BOM ypOBHE, SIBIISIETCS 00s13aTEIbHBIM YICOHBIM MTPEMETOM.



Jlist u3ydenust Ouonoruu Ha 6a30BOM YPOBHE CPEIHETO O0Iero 00pa3oBaHMs
orBoauTcs 68 yacoB: B 10 kimacce — 34 yaca (1 gac B Henenmwo), B 11 kmacce — 34
yaca (1 gac B HeemIO).



COIAEPKXAHUE OBYUYEHUA
10 KJTACC

Tema 1. buoJsiorusi kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMU, TEXHUUYECKUMHU U
JPYTUMHU €CTECTBEHHBIMU HayKamu, (uiocoduert, TUKOM, 3CTETUKON U MPaBOM.
Ponp Ouosiorun B (OpMUPOBAHWM COBPEMEHHOM HAy4YHOM KapTHHBI MHUpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS )KUBOW TIPUPOABI (HAOIIOACHHE, DKCIIEPUMEHT, OTMCAHHE,
U3MEpeHue, KiIaccupukaius, MOJIETUPOBAHUE, CTaTHCTHYeCKas 00paboTka
JTAHHBIX).

JlemoHcTpanum:

[Toprpetsr: Y. lapBun, I'. Mennens, H. K. Konbsnos, /[x. Yorcon u @. Kpuk.

Tabmuiel 1 cxeMbl: «MeTobl MO3HAHUS KUBOW MPUPOIBD.

JlaGopaTopHblie U NpaKTHYEeCKHE PadOThI:

[Ipaktuueckas padora Ne 1. «Jcrnonap3oBaHHE pa3IWYHBIX METOJIOB IpPH
W3Y4YCHUU OMOJIOTUIECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl 1 UX OPraHU3ALMS.

Kusble cuctembl (OMOCUCTEMBI) Kak NpeaMeT u3yueHus ouonoruu. Otauure
JKUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CpoticTBa OMOCHCTEM U UX pazHOooOpa3ue. YPOBHU OpraHU3ANNHA OUOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJISLIHUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe0IeHOTUYECKU ), OMOCEPHBII.

JlemoHcTpanum:

Tabmuter u cxembl: «OCHOBHBIC MPU3HAKU KU3HI», «YPOBHH OpraHU3alldN
KUBOU IPUPOJIBDY.

O6opynoBanue: moaenb Mojekysbl JITHK.

Tema 3. XuMH4YeCKH COCTAB U CTPOEHHE KJIETKH.

XUMHAYECKHN COCTaB KIETKH. XUMHUYECKHE SJIEMEHTBI: MAKPOAJIEMEHTHI,
MHUKPO3JIEMEHTBL. Bo/ia 1 MUHEpaibHbIE BELIECTBA.

OyHKIMK BOABI U MHUHEPATbHBIX BeEIIECTB B KkieTke. [lommepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u crpoeHne O€IKOB. AMUHOKHCIOTHI — MOHOMEPHI OEIKOB.
He3aMeHnMble U 3aMEHUMbIE AaMHUHOKHCIIOThL. AMHUHOKHCIOTHBIN COCTaB. Y pOBHU
CTPYKTYpbl O€JIKOBOW MOJEKYJbl (MEpBUYHAs, BTOpUYHAs, TpETUYHAS W
YeTBEpPTUYHAsA CTPYKTypa). XHMHUYECKHE CBOWCTBa OenkoB. buomornueckue
byHKIMHN OEIKOB.



depMeHTHl — Ouwosormdeckue Kartanusatopel. CTpoeHume (epmenTa:
aKTUBHBIA IeHTp, cyOcTpartHas creuuduunocts. Kodepmenrsl. ButamuHsbl.
OTnnunsa pepMEeHTOB OT HEOPTAHUUECKUX KaTallu3aTOPOB.

VYrneBoabl: MoHOcaxapuabl  (TJOK03a, pubo3a ©  A€30KCUpud03a),
aucaxapuipl  (caxapo3a, JAKTo3a) M TOJIMcaxapulbl (Kpaxmai, TJMKOTEH,
1eJUI0I103a). buonornyeckue GyHKIMH yTIIEBOIOB.

Jlunuasl:  Tpurauuepunabl, Qochomunuasl, crepouabl. ['mapoduibHO-
ruapopoOHble  cBoWcTBa. buonormueckue QyHkuuum aunugoB. CpaBHEHHE
YTJIEBOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHHUKOB SHEPTHUHU.

HykneunoBesie kucinotel: JHK wu PHK. Hykneotuaslr — MoHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JJHK. Crpoenue u pynkiuun PHK.
Buast PHK. AT®: cTtpoenurie u GpyHKIMH.

utonorusa — Hayka o kierke. Knerounas teopust — npuMmep B3anMOACHCTBUS
uzei 1 pakToB B HAYYHOM MMO3HAHUU. MEeTO/Ibl U3YUEHUS KIETKU.

Knerka xak 1enoctHas >kuBas cuctema. OOmMe MNpU3HAKKA —KIETOK:
3aMKHyTas HapykHas memOpana, mojekyisl JIHK kak renernueckuii ammapar,
CUCTeMa CUHTe3a OelKa.

Tunel KJIETOK: »yKapuoTHYeCKass M mpokapuotudeckas. OcoOeHHOCTH
CTpOEHUsI MpOKapHOTUYECKOM KieTku. Kinerounas creHka Oakrepuil. Ctpoenue
IYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >KMUBOTHOW U
rpUOHON KIETKH.

[ToBEpXHOCTHBIE CTPYKTYpPhI KJIETOK — KJIETOYHAsl CTEHKA, INIMKOKAJIUKC, UX
¢bynkuuu. [nazmaruueckas memOpana, e€ ceoiictBa U pyHkiuu. Llutomnnasma u eé
opranouipl. OnHoMemOpannbie opranHounbl kietku: OIIC, ammapat ['ombmxw,
an30coMbl. [1olyaBTOHOMHBIE OpraHoubl KIETKH: MUTOXOHAPWH, IIJIACTHBL.
[Ipoucxoxknenne MUTOXOHApUM W Tutactuia. Bunel mnactun. HememOpanHubie
OpraHOMJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IEHTpP, LEHTPUOJU, PECHUYKH,
KIryTUKU. OYHKIMHA OPraHOUAOB KJIETKU. BKiltoueHus.

SAnpo — perynsaTopHslil eHTp kineTku. CTpoeHue saapa: sijaepHas 000JouKa,
KapuoIlIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.

JlemoHcTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBann, M. Illneiinen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkuunc, P. ®@panknun, K. M. bap.

Huarpammelr:  «PacnpeneneHue XMMHYECKUX JJEMEHTOB B HEXKUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM MPUPOJIE».

Tabmuter u cxemsbl: «llepuoamdeckas TabnMIla XUMHYECKUX DIIEMEHTOBY,
«CTpoeHure MOJIEKYJIIbI BOJIbI», «buocunTes 0enkay, « CTpoeHUue MOJIEKYJIIbl OeIKa,
«Ctpoenue pepmenta», «Hykmennossie kucinotel. JJHK», «CTpoeHne MOJIEKyIIbI



AT®», «CtpoeHue 3yKapuOTHUYECKON KIETKW», «CTpOEHUE KUBOTHOU KIETKH,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKApUOTUYECKOU KIIETKNY,
«CTpoeHue saapa KIeTKn», « YTIeBOJAbD, «JIumuasn.

OOopynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJIOBaHWE MJi1 IPOBEACHHUS
HAOJIIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MUKPONpPENapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIIBHBIX KIETOK.

JlaGopaTopHblie U NpakTHYEeCKHE PadOThI:

JlaGoparopnas pabora Ne 1. «/3yueHue KaTaaIUTUYECKOW aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajasbl)y.

Jlabopatopnass pabora Ne 2. «M3ydeHue cTpoeHHsS KJIETOK paCTEHUH,
KUBOTHBIX M OaKTEepUU IMOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpErnaparax u ux
OIHCAHUEN.

Tema 4. ’KusHeaesiTeIbHOCTH KJIETKH.

OOMeH BelIeCTB, WM METa0oIM3M. ACCUMUIISALNS (TUIACTHYECKUM OOMEH) 1
JUCCUMWISIIUS (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOIr0 Ipollecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHUs BEUIECTB M SHEPIMM B MOHUMAHHUH
MeTabou3ma.

Tunbel oOMeHa BemecTB: aBTOTpodHBIN U reTeporpodHbid. Pons depmenToB
B 0OMEHE BEIIECTB U MPEBPALIEHUN IHEPTUU B KIIETKE.

®orocunTe3. CperoBas u TeMHOBasg (a3pl (oTocuHTE3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTh POTOCHHTE3a. 3HaUCHHE (OTOCHUHTE3a IS KU3HH
Ha 3emuie. BiusiHue ycioBuii cpefibl Ha (POTOCMHTE3 M CIIOCOOBI MOBBIIIEHUS €r0
MPOJAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMocuHTe3. XEMOCUHTE3UPYIOIINe OakTepuu. 3HAaUeHHE XEMOCHUHTE3a ISl
YKU3HH Ha 3emIe.

OHepreTnueckuii oOMeH B KjeTke. PaciersieHue BelIecTB, BbIACICHUE U
aKKyMYJMpPOBAaHME DSHEPrud B KJIETKE. OTambl HSHEPreTUYecKoro oOMeHa.
I'mukonu3. bpoxenue m ero Buabl. KuciopogHoe OKuCiIeHHE, WM KIETOYHOE
JIbIXaHUE. OxkucnurenbHOe dbochopunupoBanue. O¢ddexTuBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmatpuuHoro cuHre3a. [eHermyeckas wunpopmauus u JHK.
Peanuzauust reHetudeckoil mHpopmanuu B KieTke. ['€eHEeTHYeCKHMi KOA U €ro
cBoiicTBa. Tpanckpumnius — matpuunbiii cunte3 PHK. Tpancmsius — OuocunTes
Oenka. Otanbl TpaHcasuuu. KomupoBanue amuHokucior. Pons pubGocom B
OounocuHTe3e Oenka.

Hexkinerounsie popMbl ku3HU — BUpPYChL. McTopus otkpbiTus Bupycos (/. 1.
WBanoBckuit). OCOOCHHOCTH CTPOCHHS © JKH3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacteHud, >KUBOTHBIX U YEJIIOBEKA, BBHI3bIBAEMBIC
Bupycamu. Bupyc ummynoaeduiura yenoseka (BUY) — Bo3Oynurens CIIN/da.



OOpatHas  TpaHCKpUIIMA, peBepraza W uHTerpaza. Ilpodummaktuka
pacnpocTpaHeHUs! BUPYCHBIX 3a00JI€BaHUM.

JdeMoHCcTpanuu:

IToptpetsr: H. K. Konsuos, /1. 1. iBanosckuii, K. A. Tumupsses.

Tabmumer 1 cxembl: «Tunel nuTanusy, «Metabonuzm», «MHUTOXOHAPHS,
«JHepreTudeckuii oomen», «Ximopomiacty, «Potocuntes», «Ctpoenue JJHK»,
«CtpoeHue u PyHKIMOHUPOBAaHUE reHay, «CuHTe3 Oenkay, «I 'eHeTuueCKuid Kooy,
«Bupyce», «bakrepuodarn», «Ctpoenne u xu3HeHHbI nukia Bupyca CIIM/a,
Oaktepuodaray, «Pemmukamms JJTHK».

Oo6opynoBanue: monaenu-anummkanun «Yasoenue JIHK u Tpanckpumnims»,
«buocunres 6enkay, «CTpoeHue KIeTku», Mojenb cTpykTypsl JJTHK.

Tema 5. Pa3MHOKeHre M MHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kiterounblii muki, Wik >KU3HEHHBIM MK KiIeTkd. MHTepdaza m MuUTos.
[Ipouieccnl, mpotekatomue B uHTepdaze. Pemnmukanuss — peakiuss MaTpuyHOTO
cunteza JIHK. Crpoenne xpomMocoM. XpOMOCOMHBIM Ha0Op — KapUOTHIIL.
JunnouaHeli U TaluVIOMAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMAaTHbI.
[{uTosornueckue OCHOBBI PAa3sMHOXKEHUS W  HWHIWBUAYAJIbHOTO  PA3BUTHUA
OpraHU3MOB.

Henenune kietkn — muto3. Cragum muto3a. IIporecchl, npoucxoasdimne Ha
Pa3HbIX CTAAUIX MUTO3a. BUOOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi TuOeNb KIETKH — aromnTo3.

@dopMbI pa3sMHOKEHHSI OPTaHU3MOB: Oecroyioe U mojioBoe. Bupl Gecrionoro
Pa3MHOKEHUS: JICJICHUE HAJABOE, IOYKOBAHHUE OJIHO- W MHOTOKJIETOYHBIX,
CropooOpa3zoBaHue, BETeTaTUBHOE pa3MHOXKeHUE. VICKyCcCTBEHHOE KIIOHUPOBAHUE
OPraHu3MOB, €r0 3HAYECHUE JIJIS1 CEJICKLINU.

[TonoBoe pa3MHOXKEHHE, €r0 OTJIIMYUS OT OECIIOJIO0TO.

Meito3. Cragun meiiosa. I[Ipoueccel, mpoucxoasuiMe Ha CTaausx Meio3sa.
IToBenenne xpomocom B Meno3e. KpoccuHroBep. bHOTOrM4yeckuid CMBICT H
3HAYEHHUE MEN03a.

['ameTtoreHes — mporecc 00pa3oBaHUSI TMOJOBBIX KIETOK Y JKMBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKH M AUYHUKUA. OOpa3oBaHWE W Pa3BUTHUE IOJIOBBIX
KJIIETOK — TaMeT (CrnepMaTo30u[, SWUIIEKJIETKa) — CIEpPMAaTOT€HE3 U OBOTCHE3.
OCcOOEHHOCTH CTPOCHHS SUNEKIETOK M crepMaTo3ounoB. OrmIog0TBOPEHUE.
[TapTeHorenes.

WunuBuayanbHoe pa3BuTHe (OHTOreHe3). OMOPHOHAIbHOE  pa3BHUTHE
(3MOpuorenes). Jrtanbl SMOPHOHATIBLHOTO Pa3BUTHS Yy MO3BOHOYHBIX JKUBOTHBIX:
npoOieHne, racTpyisius, opraHorene3. IloctamOpuoHanbHOE pa3BuTHe. THITBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpsAMOe, HemnpsaMmoe (JIMuyuHOYHOE). BrusHue



Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOKIAEHHBIC
YpOJCTBA.

Poct u pasButue pacreHuii. OHTOT€HE3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JlemoHcTpanum:

Tabmumer u  cxeMbl: «®@oOpMbI Pa3MHOXKEHHS OPTaHU3MOBY», «J[BoiHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHuil», «BereraTuBHOE pa3MHOKEHUE
pacteHui», «Jlenenue kinerku Oaxktepuily, «CTpoeHHE TIOJOBBIX KIETOKY,
«Ctpoenune xpomocoMbl», «Knerounsrii nmukim», «Pemmukanus JHK», «Mwutosy,
«Metiosy, «IIpssMoe U HenmpsiIMOE pa3BUTHEY», «I'amMeToreHe3 y MIIEKOMUTAIONIUX U
4yeJ0BeKa», «OCHOBHBIE CTAIMM OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «Cnepmato30uasl
MJICKOMUTAIOIIETO», «SHIEeKIeTKa MIEeKomuTaromero», «Kapuokuues B KieTKax
KOpEIlIKa JyKa», MarHuTHas MOJEib-almuiukanusa «JleneHue KIeTku», MOJelb
JIHK, Mmoznenb MeTtadazHoil XpoMOCOMBI.

JlabopaTopHbIe ¥ IpakTHYecKUue padoThbl:

JlaGoparopuas pabGora Ne 3. «HaOmomeHme MuTO3a B KIETKaX KOHYHMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKpPOMpEnapaTaxy».

JlaGoparopuas pabora Ne 4. «l3yueHue CTpOEHHUS TMOJOBBIX KJIETOK Ha
TOTOBBIX MUKPOMpPENapaTaxy».

Tema 6. HacjiencTBEHHOCTh U N3MEHYHUBOCTh OPraHU3MOB.

IIpenmer u 3a1aun reHeTUKU. VIicTopust pa3BuTusa reHeTuku. Posib iutosoruu
U SMOPHOJIOTUH B CTAHOBJICHUM TE€HETHUKH. BKiag poCCHUUCKUX M 3apyOeKHBIX
VYEHBIX B pa3BUTHE TEHETHUKU. MeTOJabl TEeHETUKU (TUOPHUAOIOTHUUYECKUN,
IUTOr€HETUYECKUH, MOJNEKYISIpHO-TeHeTHYeCKUil). (OCHOBHBIE T'€HETUYECKHUE
noHsTHus. ['eHeTndeckasi CHMBOJIMKA, UCTIOJb3yEMasi B CXeMax CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIeIOBaHUs MPU3HAKOB, YCTaHOBIECHHBIE . Menaenem.
MonorubpugHoe ckpenBaHue. 3akoH eAuHOooOpasusi TUOPUIOB TEPBOTO
nokojeHud. [IpaBuno AOMUHUpOBaHHUS. 3aKOH pACUICIUICHUS MPU3HAKOB.
I'unoresa ynuctoTel raMeT. [1oHOE ¥ HEMOJHOE IOMUHUPOBAHUE.

JurubpuaHoe  CKpeliMBaHHe. 3aKOH  HE3aBHCUMOTO  HaCJEJOBaHUS
npu3HakoB.  lluToreHernueckue  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHMUS.
AHanuzupytoliee ckpenBanue. Vcnoiab30BaHue aHATU3UPYIOLIET0 CKPEIMBaHUs
JUISL OTIPEJICTICHUsI TEHOTUITa OCOOH.

CueruieHHOEe  HaclieioBaHWe mpu3HakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HACJIEJJOBAaHHUIO TeHOB. HapymieHne cuerieHus reHOB B PE3yJIbTaTe
KPOCCUHIOBEpA.

XpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTH. | eHeTuYecKue KapThl.



I'enetuka mosia. XpoMOCOMHOE ONpPEACIICHUE MO0JIa. AYTOCOMBI U IOJIOBBIE
XpoMOCcOMBI. ['oMorameTrHble M Te€TeporaMeTHble opraHnu3mbl. HacnemoBanue
MIPU3HAKOB, CIICTIJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BHIbl N3MEHYMBOCTHU: HEHACIEACTBEHHAS U HACJICICTBCHHAS.
Ponmp  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOU(UKAITMOHHONW U3MEHUYMBOCTH. BaprarimoHHbIi psaj ¥ BapuallioHHas KprBasi.
Hopma peakumu npuszHaka. KonmyecTBEHHbIE MU KAYECTBEHHbIC MPU3HAKA U HUX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON U3MEHYHUBOCTH.

HacnmencrBenHas, WM T€HOTHUIIMYECKas, HW3MEHUYMBOCTh. KoMOWHaTHBHaS
W3MEHYUBOCTh. Melo3 U TMOJOBOM MpollecC — OCHOBA KOMOWHATHBHOMN
M3MEHYMBOCTU. MyTaliMoHHas U3MEHUYMUBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHbIE. HacToTa U mpuunHbl MyTanuid. MyTtareHnbie (GakTOpHI.
3aKOH TOMOJIOTHYECKHUX PSZIOB B HaclieAcTBeHHOM n3menunBoctyd H. 1. BaBusosa.

BuesanepHast HaCiI€ACTBEHHOCTh U MU3MEHUYHUBOCT.

I'enetnka 4yenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METO/bl T€HETUKHU
YeJIOBEKa: FeHeaIOTHUYCCKUM, OTM3HEIOBEIN, IIUTOTCHETHICCKUM, OMOXUMUYCCKHH,
MOJIEKYJISIPHO-TE€HETUYECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHUIIA:
MTOJTHOT€HOMHOE CE€KBEHUPOBAHUE, T€HOTUINMPOBAHUE, B TOM YHCJIE€ C IMOMOIIBIO
[TI1P-anamu3a. HacmencTtBenHnle 3a00JjicBaHUS dYeJOBEKAa: TCHHBIC OOJIC3HH,
0OJIe3HU C HACJEJCTBEHHOM MPEeApaCcHOIOKEHHOCThIO, XPOMOCOMHbBIE OOJIE3HHU.
ComaTnueckue MW TeHepaTuBHble MyTanuu. CTBOJOBbIC KiIETKU. IIpUHIUIIBI
3JI0pPOBOTO 00pa3a KM3HU, TUATHOCTUKH, TPOPUIAKTHKU U JICUCHHUS T€HETUUECKUX
Oone3Hed. MeanKo-TeHeTHYECKOe KOHCYJIbTUPOBAHUE. 3HAUYCHUE MEIUITUHCKOM
T€HETUKH B MIPEAOTBPAIICHUH U JICUCHUU T€HETUUECKUX 3a00JIeBaHUMN YEIOBEKA.

JlemoHcTpanum:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne @pus, C. C. UerBepukos, H. B.
Tumodees-Pecosckuii, H. . BaBuos.

TaOmumpl W CXEMBL: «MoHOTHOpUAHOE  CKpEIIMBAaHUE U €ro
[IUTOTCHETUYECKass OCHOBa», «3aKOH pACHICIVIEHUS W €ro IMTOreHeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  ramer», «JlurubpuaHoe  CKpelIuBaHUEY,
«lluTonornyeckre  OCHOBBI ~ JTUTHOPUAHOTO  CKpemIuBaHus»,  «Mehos3y,
«B3auMoznencTeue aluIeNbHBIX T'€HOB», «l'€eHeTHMdecKkne KapThl pacTEHUH,
JKUBOTHBIX W 4ejoBeKay», «l'eHeTwka mona», «3aKOHOMEPHOCTHU HacCJeIOBaHUs,
CUEIUICHHOTO ¢ TmoJioM», «KapuoTumnbl dYenoBeka W KUBOTHBIX», «Bumbl
U3MEHYUBOCTHY, «MoaudukamoHHas HW3MEHYUBOCTHY, «HaciegoBanue pesyc-
dakTopay, «I'eHeTuKa rpynn KpoBu», « MyTallMOHHAs U3MEHYUBOCTH.

OOGopynoBaHue: MOJIETU-AMIIIMKAIMA  «MOHOTHOPUIHOE CKPEITUBAHKECY,
«HenonmHoe nmoMunHHMpoBaHue», «JurubpugHoe ckpenmBanuey, «llepekpéct



XpOMOCOM», MHUKPOCKON W Mukporpenapar «Jlpozoduna» (HOpMa, MyTaruu
(bopMBI KPBUILEB M OKPACKH Tela), repdbapuii «I"opox moCeBHOM».

JlaGopaTopHblie U NpakTHYEeCKHE PadOThI:

JlaGoparopnas pabotra No 5. «M3yueHue pe3ylbTaTOB MOHOTHOPHUIHOTO U
JTUTHOPUIHOTO CKPEIIUBAHUS Y TPO30(HIIBI HA TOTOBBIX MUKPOTIPETIapaTax».

JlabopatopHas pabora Ne 6. «M3yueHne MoAN(pUKAIIMOHHON U3MEHYNBOCTH,
IIOCTPOEHHUE BApUALMOHHOI0 Psifia MU BAPUALIMOHHON KPUBONY.

JlaGoparopnas pabora Ne 7. «AHanu3 MyTauuil y Apo30(uiIbl HA TOTOBBIX
MHKpPOITpENapaTax».

[Ipaktuueckass pabora No 2. «CocTaBlieHME U aHalU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexkuust opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U IpoIlecC. 3ap0KJACHUE CEIEKINU U JTOMECTUKALUS.
VYuyenue H. UW. BaBunoBa 0 1eHTpax TMNPOUCXOXKIACHUS W MHOrooOpasus
KYJIbTYPHBIX pacTeHHil. LIeHTphl MpOUCXOXKAEHUS AOMAIIHUX XUBOTHBIX. Copr,
IIOpOJIa, ITAMM.

CoBpeMeHHbIE METOIbI CeIeKIIMA. MacCOBBI U MHAMBUAYATbHBIN OTOOPHI B
CEJIEKIIMM PACTEHUH U KUBOTHBIX. OLIEHKa JKCTepbepa. BIM3KOPOICTBEHHOE
CKpeluBaHue — WHOpuAMHT. Yucrtas nuHus. CKpelIMBaHWE 4YHUCTHIX JIMHUM.
['erepo3uc, wiu rudbpuaHas cuia. HepoacTBeHHOE CKpelMBaHWE — AyTOPHJIMHT.
Otnanéunas tulOpuamsanus W e€ ycnexu. VICKyCcCTBEHHBIM MyTareHe3 W
MOJIyYEHHUE TOJIMIUIOUJOB. JIOCTMIKEHHSI CENEKIMU PACTECHHM, >KUBOTHBIX U
MHKPOOPTaHU3MOB.

buoTtexHonoruss kak OTpaciab MPOU3BOACTBA. ['€HHAasT WH)KEHEpHUsA. OTallbl
co3ganusi pexombunantHo JIHK wu TpaHcrenneix opranu3moB. Kierounas
nHxeHepus. Kierounsle KyabTypbl. MUKpPOKIOHAIBHOE Pa3MHOKEHUE PACTCHUM.
KinonupoBanve BBICOKONMPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHW3MOB.

Okojornyeckue M 3Tudeckue  npodbmembl. MO  —  reHeruuyecku
MOIU(ULIMPOBAHHBIE OPTaHU3MBI.
JlemoHCcTpanuu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [. Kapneuenko, M. O.
NBaHOB.

Tabnauubr u cxembl: kapra «LleHTpbI MPOUCXOXAEHHA U MHOT0OOpa3us
KYyJbTYPHBIX pacTeHui», «[lopoasl 1oMalIHUX KUBOTHBIX», «CopTa KyJIbTypHBIX
pacteHuit», «Otnanénnas ruopuauzanusy, «Padotsl akanemuka M. @. MiBaHoBay,
«Ilomumnongus», «OOBEKTBl OHOTEXHOJOTUM», «KileTouHble KYyJIbTypbl H
KJIIOHHpOBaHHE», «KOHCTpynpOBaHUE U IIEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MyJIsiKH TIOA0B U KOPHEIJION0B AUKUX (OPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS.



JlaGopaTopHble U NpakTHYecKue padoThbl:

Okckypcuss «OCHOBHBIE METOIBI M JOCTHXKEHUSI CEJEKIMU PACTEHUN U
KUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ YYaCTOK, B TEIUIMYHOE XO3SIICTBO, J1a0OpaTOPHIO
arpOyHUBEPCUTETA WIM HAYUYHOTO LIEHTPA)».

11 KJTACC

Tema 1. DBoJIIOIUOHHAS 0HOJIOTHS.

[Ipennoceuiku BO3HUKHOBEHUSI HBOJIOIMOHHOM TEOPUU. BOJIIOIUOHHAS
Teopust U €€ MecTo B OMOJIOrMH. BiusHUE 3BOJIOIMOHHON TEOPUU HAa pa3BUTHUE
OMOJIOTHH U APYTUX HAYK.

CBuzerensctBa 3BOMOIMHU. [lajmeoHTONIOrMYECKHE: TOCIEA0BATENBHOCTD
MOSIBJICHUSI BHUJIOB B IMAJICOHTOJOTUYECKOW JICTOMHCH, TMEPEXOIHbIE (OPMEI.
buoreorpaduyeckue: cxoncTBO U paznuuue payH u (Gaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W pa3jinyusi 3MOPUOHOB pa3HbIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIILHO-AaHATOMUYECKUE: TOMOJIOTUYHBIC, aHAJOTUYHBEIE,
PYIMMEHTApHBIE OpPTaHbl, aTaBU3MbL. MOJEKYISIPHO-OMOXUMUYECKHUE: CXOJICTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX MyTeH y Bcex
OpraHU3MOB.

OomononHass teopust Y. JlapBuHa. I[lpeanocbuiku BO3HUKHOBEHMS
napBUHU3MA. J[BWKyIMe CHIIBI HBONIONWU BUAOB 1o JlapBuHY (M30BITOYHOE
Pa3MHOXKEHUE TMPU OTPAHUUYEHHOCTU PECYPCOB, HEOINpENEIEHHAas U3MEHYMBOCTb,
0opb0a 3a CyIlecTBOBAaHUE, €CTECTBEHHBINH OTOOD).

Cunrernueckas Teopus 3Boitouu (CTID) 1 €€ OCHOBHBIE MOJOKEHHUS.

MukposBomonus. [Tomynsinus Kak eIMHUIA BUJIa U SBOJIOLINH.

JBrkymue cuibl ((hakTopbl) SBOIIONMK BUIIOB B MPUPOJE. MyTallMOHHBIH
MpoIecC ¥ KOMOWHATHUBHAs M3MEHUYMBOCTh. [lOMyJsiliMOHHBIC BOJHBI U JApPEUd
reHoB. V305111 U1 Murparusi.

EctecTBennbiii or60p — HampaBisoomuid  (paktop dBomoruu. Dopmel
€CTECTBEHHOTO 0TOODA.

[IpucnocoOieHHOCTh OpraHU3MOB Kak pe3yibTaT 3Bodtouuu. [Ipumepsl
MPUCTIOCOOJIEHU y OpraHu3MoB. ApoMop(03bl U UIMOAAANTALIIH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHoBHBIE  (DOpMBI
BUJI000pa30BaHus: reorpaduueckoe, IKOJIOrHIeCcKoe.

MakposBosonusi. DopMbl  3BOJIONUM:  (UIETHUYECKAsl, JTUBEPreHTHAs,
KOHBEpIreHTHas, napajuiesibHas. HeoOpatuMocTh 3BOIOLUY.

[IpoucxoxieHre OT HeCleUHaIN3UPOBAHHBIX MpeakoB. [Iporpeccupytoias
crienuanu3anusa. AIanTUBHAS padalysl.

JdeMoHCcTpanuu:



IToptpetsl: K. JIunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkens, @. Mromnep, A. H. CeBepuos.

Tabnuuel u cxembl: «Pa3BuTHE OpraHUYecKOro Mupa Ha 3emiie», «3apoIbIIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukcy, «Dopmbel  OOprOBI  3a
cyiiecTBoBanue», «EctecTBeHHBIN 0TOOP», «MHOTOOOpa3re COPTOB pacTEHU»,
«MHoroo6pasue  mopoa  KHUBOTHbIX»,  «llomymsmuuy»,  «MyTammonHas
U3MEHUYUBOCTE», «ApoMopdo3b», «Uamoamantauumn», «OO0mas aereHepauus,
«/IBmxymue cunel 3Bomoonun», «Kapra-cxema wMapumpyra nyrtemectBus U.
Hapsunay», «bopsba 3a cymectBoBaHue», «IIpucmnoco0IeHHOCTh OpPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3zoBaHuE», « IKOJIOTHUECKOE BUI000PA30BAHUE.

O6opynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU THUIAMHU OKPACKH,
Ha0Op IJIOOB M CeMsAH, KoyueKuus «lIpumepbl 3allUTHBIX TPUCHOCOOJICHUN Y
JKUBOTHBIX», MOJIeJb «OCHOBHBIE HANpaBICHHUS SBOJIOLUNY», 00bEMHAs MOJEIb
«CTpoeHue ToJI0BHOIO MO3Ta MO3BOHOYHBIX Y.

buoreorpapuyeckas kapra wmupa, KoJuleKuus «@DOpMbI COXPAHHOCTH
HMCKOINAeMbIX JKMBOTHBIX M pacTeHWi», Mojaenb anmukanus «llepekpéct
XpOMOCOM», BJIaxHble Impenapatel «Pa3Butne Hacekomoro», «PasButue
JSATYLIIKW», MUKpomnpenapaT «/po3oduna» (Hopma, mytanuu (oOpMbl KPbUIBEB U
OKpPAacKH Tena).

JlabopaTopHbIe M IpaKkTHYecKUue padoThbl:

Jlabopatopuas pabdota Ne 1. «CpaBHeHHE BHUIOB MO MOP(OIOTHUECKOMY
KPUTEPHUIO).

JlaGoparopnas pabora Ne 2. «Onucanue npucrnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HU HA 3eMm.ie.

JloHay4dHble TpEACTaBICHUS O 3apOXKICHUM XWU3HU. HayuHble rumoressl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uOreHe3 W MaHCHepMHs. XUMUYECKas
ABOMIOLMS. AOHMOT€HHBI CHUHTE3 OpPraHMYECKUX BEIIECTB W3 HEOPraHWYECKHUX.
DKCIEpUMEHTAIbHOE TOATBEPKACHUE XUMHUUECKOM 3BooIMU. HadanbHbie 3Tamsl
ouosornueckoi sBosronuu. I'unoreza PHK-mupa. dopmupoBanne meMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHHME MPOTOKJIECTKH. [lepBble KIETKM M HX DBOJIIOLHUS.
DopMUPOBAHUE OCHOBHBIX I'PYIII JKUBBIX OPTaHU3MOB.

PazButne xxu3Hu Ha 3emiie 1o 3paMm U nepuoaam. Karapxei. Apxeiickas u
mpotepo3oiickas dpbl. [lameo3oiickas spa u e€ mnepuoabl: KeMOPUHCKUH,
OPAOBUKCKHH, CHITYPUNCKHN, JEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so301ckas 3pa u €€ nNeproIbl: TPHACOBBIM, IOPCKUM, METOBOM.

KaliHo3o01ckass »pa W €€ TMepuoAbl: MMAJEOTCHOBBIM, HEOTC€HOBBIN,
AHTPONOT€HOBBIN.



XapakTepucTuKa KJIMMaTa W TeoJIOTHYECKUX mpoieccoB. OCHOBHBIE 3TAIlbI
HBOJIIOIIMU PACTUTENIBHOIO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUd U
KUBOTHBIX. [losiBNIEHHE, paclBET U BEIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

Cucrema OpraHMYEeCKOr0 MHUpa KaK OTpaxkeHwe »3Bomouud. OCHOBHbIE
CUCTEMATHYECKHE IPYIIbl OPraHU3MOB.

OBoJIOIMS YeloBeKa. AHTPONOJIOrUs Kak Hayka. Pa3BuTue npencraBieHui o
MPOUCXOXKJIEHUH uYesjoBeka. Meroabsl H3yueHus aHTpornorenesa. (CxonactBa u
pasnuyMs 4eJ0BeKa U KUBOTHBIX. CHCTEMAaTUYECKOE MOJIOKEHUE YETIOBEKA.

JBmxynue cuibl  (axTopsrn) AHTPOIIOTEHE3a. Hacnencreennas
U3MEHUYUBOCTb UM  €CTECTBEHHBIH o0TOOp. OOImecTBeHHbI 00pa3 KHU3HHU,
U3TOTOBIIEHUE OPYJUH TpyJa, MbIIUICHUE, PEYb.

OCHOBHBIE CTaUU U BETBU HBOJIIOLMU YEJIOBEKA: aBCTPAJIONUTEKHU, YeraoBeK
yMenbld, YenoBek mnpsmoxomsmmi, YenoBek HeaHAepTalbCKuil, YeroBek
pasymHbIil. Haxoaku HCKOMaeMbIX OCTATKOB, BpEMsl CYLIECTBOBaHHUs, O0JACTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIH.

YenoBeueckue pacbl. OCHOBHbIE  OONBIIME  pachl:  €BPOINEOUAHAS
(eBpasmiickasi),  Herpo-aBCTpajliougHasi  (SKBaTOpuaibHas),  MOHIOJIOMJHAS
(a3maTcko-amepukanckas).  YepTsl  MPUCIOCOONEHHOCTH  MpEACTaBUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUSM CYIECTBOBaHMS. EJMHCTBO uenoBedYeCKUX pac.
Kpuruka pacusma.

JlemoHcTpanum:

[Toptpets: ®@. Pean, JI. ITactep, A. WM. Onapun, C. Mumiep, I'. IOpu, Y.
JlapBuH.

Tabmuuel U cxeMbl: «BosnmkHOBeHMe COJIHEUHON CHCTEMBI», «Pa3Butune
opraHuyeckoro mupa», «PactutenpHas kietka», <«OKuUBOTHas  KIIETKay,
«IIpokapuornueckas KieTka», «COBpeMEHHas CHCTEMa OPraHUYECKOrO0 MHpPay,
«CpaBHEHHE AHATOMUYECKHUX 4YEPT CTPOCHHUS YEJOBEKAa U YeIOBEKOOOPa3HbIX
00e3bsiH», «OCHOBHBIE MeCTa MAJCOHTOJIOTMYECKMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI0 4YeNOBEKay», «llpeBHenmue moam», «lpesHue moan», «llepBbie
COBPEMEHHBIE JTIOIN», «HeT0BEYECKHUE PACHD».

O6opynoBanue:  Mymsiku — «[lpoucxoxxaenne  dveinoBeka»  (OKOCTBHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHAEpPTaablla, KPOMAaHbOHLA), CIENKA WIH
M300pKEHUST KaMEHHBIX OpYJUil TEepBOOBITHOTO 4YelOoBeKa (KaMHHU-YOIIIEPHI,
pyOuna, ckpeOna), TreoXpoHoOJOTHMYecKass Ta0nuia, Kouiekius «DopMbl
COXPaHHOCTH UCKOIIAEMbIX >KUBOTHBIX M PACTEHUI.

JlabopaTopHbIe M IpakTHYecKue padoThbl:

[Ipaktuueckast padota Ne 1. «/3ydeHne MCKOMAaeMbIX OCTATKOB PACTCHUN W
KUBOTHBIX B KOJUIEKLIHSIX).



DKCKypcus «IBOJIOIMUS OPraHUYecKoro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIUeCKUN My3eil).

Tema 3. Oprann3mMbl 4 OKpYy:KaIlas cpeaa.

DKoJIorus Kak Hayka. 3afadyd ¥ pa3fenbl 3KOJ0ruu. MeTobl 3K0JIOTHUECKUX
UCCJIEI0BAHMN. DKOJIOIMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAsl, HA3€MHO-BO3[yIIIHAs, MOYBEHHAs,
BHYTPHOPTaHU3MEHHAS.

Okonornyeckne (akrtopel. Krnaccupukanuss >SKOJOTHYECKHX (PAKTOPOB:
abuoTHueckue, OMOTHYECKHE W aHTpONOreHHble. JleHcTBHE HKOJIOTHYECKUX
(bakTOpOB Ha OPTAHU3MBI.

AOluoTtnueckue (hakTophl: CBET, TEMIEPATYypa, BIAKHOCTh. DOTONEPUOINU3M.
[Ipucnocobnenust OpraHu3MoOB K  JIEWCTBHIO  AOMOTHYECKHX  (DaKTOPOB.
buonornueckue puTMsl.

buotnueckue (bakTopHI. Bunnl OHOTHYECKUX B3aNMOIEICTBUU:
KOHKYPEHIUS, XUIIHUYECTBO, cCUMOKO03 U ero (opmel. [lapasutusm, koomnepamus,
MyTyajiu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJEOHUYECTBO). AMEHCAIH3M,
HeWTpanu3M. 3HaYeHHE OWOTHYSCKHX B3aUMOACHCTBHM ISl CYIICCTBOBAHHS
OpPraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU nomyisiuuud. OCHOBHBIE IOKa3aTeNH
NOMYJISIUMU: YHMCIEHHOCTh, IUJIOTHOCTh, POXJIA€MOCTh, CMEPTHOCTb, IPHUPOCT,
Murpanus. J[mHaMuka 4uCI€HHOCTH MOIYJISIUN U €€ peryJsauusl.

JdeMoHCcTpanuu:

[Hoptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkerns.

Tabmuuer 1 cxemsl: kapra «lIpupoansie 30HbI 3eminy», «Cpenbl oOUTaHUs
opranu3zMoBy», «®Potonepuonusm», «llomynsauum», «3aKOHOMEPHOCTH poOCTa
YHUCIICHHOCTHU NOMYJISUU UHPY30pUu-Tyhenbk», «lluiessie nemnmy.

JlaGopaTopHblie U NpakTHYEeCKHE PadOThI:

JlabGoparopnas pabora Ne 3. «Mopdonornyeckre 0COOEHHOCTH PacTEHUN U3
Pa3HBIX MECT OOMTaHHS.

JlabopatopHas pabota Ne 4. «BrnusHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktrueckas padora Ne 2. «IloacyéT mIOTHOCTH NOMyISUUN pa3HbIX BUI0B
PaCTEHUID.

Tema 4. Coob01recTBa 1 YK0JOrH4eCKHe CHCTEMBI.

CooOmiectBO opranu3smMoB — OuorieHo3. CTpyKTypbl OMOIIEHO3a: BHUAOBAs,
MPOCTPAHCTBEHHAs, Tpoduueckas (muieBasi). Bunabl-momuHanTel. CBsi3M B
ouoneHose.

Okonoruyeckue cucrembl (3Kocuctemsbl). [loHsitue 00 »sKocucremMe U
ouoreonieHoze. DOyHKIIMOHANBHBIE KOMIIOHEHTHl 3KOCHCTEMbI: TPOAYLEHTHI,



KOHCYMEHTBI, peayleHTbl. KpyroBOopoT BELIECTB M MOTOK YHEPTUH B HKOCHUCTEME.
Tpoduueckue (mumieBble) YpOBHM 5SKOCHCTeMbl. [luieBble Ilemu W CETH.
OcHOBHBIE TOKa3aTeau HKOCUCTEMBbI: OMoMacca, MNPOAYKIHUS. DKOJIOTMYECKHE
nupamMubl: MPOAYKLUHWH, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCHUCTEM:
YCTOMYMBOCTD, CAMOPETYJIALMS, pa3BuTHE. CyKIIeCCUsl.

[IpuponHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOHWHOTO
WM IIMPOKOJIMCTBEHHOIO JIEca.

AHTpONOr€HHBIE  3KOCUCTEMBL.  ATPO3KOCHCTEMBIL.  YPOOIKOCHCTEMBI.
buomorudeckoe u X03sHCTBEHHOE 3HAYCHUE arPOAIKOCHCTEM B YPOOIKOCHUCTEM.

buopasznooOpaszue kak QaxTtop ycTolunBocTd dKocucteM. CoxpaHeHHe
OMOJIOrMYECKOro pasHoOOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'paHuiibl, coctaB U CTPYKTypa
ouocheprr. XKuoe BemectBo U ero (ynkmuu. OcoOeHHOCTH Ouochepsl Kak
ro0abHOM 3KocHCTeMbl. J[MHaMHUuyeckoe paBHOBECHE U OOpaTHas CBSA3b B
ouocdepe.

KpyroBopoThl BenIeCTB 1 OMOr€OXMMHYECKUE IIUKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HATBHOCTH Orocdepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTpONOreHHbIe U3MEeHEeHUs B Ouocdepe.
['mobGanbHbIE 5KOJIOTHYECKUE TPOOIJIEMBI.

CocyuiecTBoBaHue MIPUPOBI u YEJI0BEUYECTBA. CoxpaHnenue
O6ropa3zHooOpasusi Kak OCHOBa ycTowunBoctu 6mocdepsl. OCHOBA parmOHAIBHOTO
VOpPaBJICHUs] TPUPOJHBIMU pecypcaMu M HX UCIHOJIb30oBaHUE. JlOCTHXKEHUs
OMOJIOTUHU U OXpaHa MPUPOJIbI.

JlemoHcTpanum:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabnuuel 1 cxembl: «llumieBsie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmiectBay, «llenmu nutaHus», «IKOJOTMYECKas MHPAMUTIAY,
«buocdepa n yenoBek», «IKOCUCTEMA IUPOKOIUCTBEHHOTO JIECay, « IKOCUCTEMA
XBOMHOro  Jjeca», «bwuoreHnos Bogoéma», «ArporeHo3», «lIpumepHbie
aHTPOIIOTEHHbIE  BO3JCUCTBUS Ha mpupoay», «Baxkheillnine HCTOYHUKH
3arpsi3HEHHsI BO3JlyXa U IPYHTOBBIX BOA», «[louBa — BakHelIash COCTaBIISAIOIIAS
ounochepr», «DakTopel Aerpaganuu nousy, «llapaukoBeiii 3¢ dexT», «DakTopsl
paZOaKTUBHOTO 3arps3HeHus Ownocdepr», «OOmas crpykrypa Ouochepsn,
«PacnpocTpanenue xu3HU B Ouocdepe», «O30HOBBIM 3KpaH OuOCPeEpPH»,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azora B IpUpOIe».

O6opynoBanue: Mopelb-amInkanus «Tunuuable OMOLEHO3b», TepOapuii
«PactutenpHble cO00IIECTBaY, KoJIeKIIUM «buorienosy, «Bpeaurenu BaxHEHITUX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu M KOJJICKIIMM pACTeHUH W
KUBOTHBIX, TPUHAICKAIINE K Pa3HbIM SKOJOTMUYECKHUM TpyIIaM OJHOIO BHUJA,



Kpacnas xuura Poccuiickoit ®enepanmu, u300pakeHUs OXpPaHSEMBIX BHUJIOB
PAcTEHUI U )KUBOTHBIX.



[NTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOITPAMMBI 110
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHUA

Cornmacno ®I'OC COO, ycranaBnuBaioTCs TpeOOBaHUS K pe3ylibTaTaM
OCBOCHHUS  OOy4YalOIMMHUCSA TIporpaMM  CpeaHero  oOmero  o0pa3oBaHHUS:
JUYHOCTHBIM, METAPEIMETHBIM M IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpykType JTUYHOCTHBIX PE3YJIbTATOB OCBOCHUA Ipeamera «buomorusy»
BBIJICJICHBI CIEAYIONINE COCTABJISIONINE: OCO3HAHUE OO0YYarOIIUMHUCS POCCUMCKOMN
rpaXIaHCKON MJACHTUYHOCTH — FOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
M CaMOONPEACIICHUIO, HaJuyue MOTHBAIMM K OOYy4YeHHIO OHOJIOTHH,
IIeJICHANIPABIICHHOE PAa3BUTHE BHYTPEHHHMX YOEXKICHHUN JMYHOCTA HA OCHOBE
KJIFOYEBBIX IICHHOCTEH W HCTOPUYECKUX TPAIULMK PAa3BUTHS OHOJOTHYECKOTO
3HaHUS, TOTOBHOCTh U CIIOCOOHOCTH OOYYalOIIMUXCS PYKOBOJCTBOBATHCS B CBOECH
JEATENbHOCTH I[IEHHOCTHO-CMBICJIOBBIMA YCTAHOBKAMH, TMPUCYIIUMUA CHCTEME
OMOJIOTMYECKOT0  00pa30BaHMs, HAJIWYHWE HKOJOTHUYECKOTO IIPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH ILIEJIU U CTPOUTH KU3HEHHBIE TIIaHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUA Npeamera «buonorus» mocturatorcs: B
€MHCTBE YYEOHOM U BOCHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBUU C
TPAAUIIMOHHBIMU POCCUUCKUMHU COLMOKYJIBTYPHBIMU, UCTOPUYECKUMHU U TYXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, TPHUHSATHIMH B OOIINECTBE MpaBUIaAMHU U HOpPMaMH
MOBEJICHUSI W CHOCOOCTBYIOT IMpoIleccaM CaMOIIO3HAHUSI, CAMOBOCIUTAHUS U
CaMOpAa3BUTHUSA, PA3BUTUA BHYTPECHHEH TMO3UMLIHMM JIMYHOCTH, MATPUOTU3MA,
YBaXXCHUA K 3aKOHY W MPABOMOPSJIKY, YEJIOBEKY TPyJla U CTapIIEMy MOKOJCHUIO,
B3aMMHOT'0 YBa)XKECHHS, OEPEKHOTO OTHOIICHUS K KYyJbTYPHOMY HACICIUIO M
TpaAuLKUsIM MHOTOHAILMOHAIBHOTO Hapona Poccuiickon dPenepauuu, Opupome u
OKpYXaroUIEN cpelie.

JIngHOCTHBIE pE3yibTaThl OCBOEHHS YydeOHOro mpeamera «bromorusy
JIOJDKHBI OTpakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYArOIITUXCSl PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHCTEMON II€HHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHHM, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHMCKOTO OOINECTBA, PACIIMPECHHE KU3HECHHOTO
ONbITA U ONbITA JACATEIBHOCTH B MPOILECCE pean3allii OCHOBHBIX HalpaBJICHUN
BOCHHUTATEIIBHOM JIEATESILHOCTH, B TOM YHCJIC B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMHUPOBAHHOCTD I'PAXKTAHCKOM MO3UIIMK 00yJaIomerocs: Kak akTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U IIPaBOIOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW [IESITEIbHOCTH TIPU CO3JAaHUU
y4EOHBIX MPOEKTOB, PEIICHWU YYEOHBIX W IMO3HABATEIbHBIX 3aJ1a4, BHIIOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMNpPEACNATh COOCTBEHHYIO IMO3MIIMIO IO OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€,

YMEHHE YUYUTHIBATH B CBOMX JCHUCTBUSIX HEOOXOAUMOCTH KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU |
COLMAJIBHBIM I10JI0KEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B MPOILIECCE COBMECTHOTO BBINOJHEHUS
y4eOHBIX, TMO3HABATEIBHBIX U HCCIEAOBATEIbCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHONIICHUSI K MHEHHUIO OMNMOHEHTOB TMpPH OOCYXJICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTb K TYMaHUTApHOM U BOJIOHTEPCKOU IESATEIBHOCTH;

2) IATPMOTHYECKOI0 BOCIIUTAHUSA:

c(hOopMUPOBAHHOCTH POCCUHCKOU TpaKIaHCKOH UJICHTUYHOCTH,
[IaTpUOTU3Ma, YBAXKEHUS K CBOEMY HaApOAy, YyBCTBA OTBETCTBEHHOCTH IIE€peN
Ponunoil, ropmoctu 3a CBOW Kpau, cBOXO PoauHy, CBOM S3BIK U KYJBTYpY,
MPOIIOE U HACTOAIIEE MHOTOHALIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIIEHUE K IMTPUPOJHOMY HACIIEIUIO U MAMATHUKAM IPUPOJBIL,
JOCTHXKEHUAM Poccuu B Hayke, HCKYyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OILICHMBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJIEHUE U
pa3BuTHE OWOJOTUM, TOHUMAHUS 3HAYECHHUS OWOJIOTMM B TO3HAHUHU 3aKOHOB
MPUPOJIBI, B ’KU3HU YEIOBEKA M COBPEMEHHOT'O 00IIEeCTBa;

ujeitHas yoexxJIEHHOCTh, TOTOBHOCTh K CIy>)KeHHIO U 3ammre OTedecTsa,
OTBETCTBEHHOCTh 32 €r0 CyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE JYXOBHBIX IECHHOCTENW POCCUICKOTO HApOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO MOBE/ICHMUS,;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMUYHUBOTO Oy IyLIETO;

OTBETCTBEHHOE OTHOLIECHHWE K CBOUM POJMTENSAM, CO3JAHUIO0 CEMbHA HA OCHOBE
OCO3HAaHHOTO TMPHUHATHS LEHHOCTEWM CEMEWHOU JKU3HU B COOTBETCTBUHU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTHYeCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYas ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;



MOHMMAHHUE 3MOIIMOHATBHOTO BO3/ICHCTBUS )KMUBOI IPUPOJIbI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDOKEHHMIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISATH KAYECTBA TBOPUYECKOM JIMYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMA KYJAbTYPbI 310POBbS U
3MOIMOHAJIBLHOIO 0JIaronoJay4ns:

NMOHMMAaHUE W peaju3anus 370poBOro u 0Oe3omacHoro oOpas3a >KU3HH
(3mopoBOo€e  mUTaHUE, COOJIOJICHWE TUTHEHUYECKUX TMpaBWiI W HOPM,
cOQJIaHCUPOBAHHBIA PEXUM 3aHATUA U OTAbIXa, peryjsapHas (Qu3ndecKas
aKTUBHOCTB), OEpEeKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXHUECKOMY 3/I0POBbIO;

MOHMMAaHWE IIEHHOCTU TMPaBUJ HWHJIUBUAYAJIBHOTO U  KOJJIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYallUsX, YTPOKAIOIIUX 3J0POBBIO U KU3HH JIIOJIEH;

OCO3HAHUE MOCIEICTBUI U HENMPUATHUS BPEAHBIX MPUBBIUEK (YIMOTpeONeHUs
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYy, OCO3HAHUE IEHHOCTH MAaCcTEPCTBA, TPYI0JIIO0HE;

FOTOBHOCTh K AKTHBHOW JESTEIBHOCTH TEXHOJOTMYECKOM M COLHAIBHOMU
HAIpPaBJICHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJTHSATh TaKyIO JEATEIbHOCTD;

MHTEPEC K pa3InyHbIM cepaM MpoPECCHOHATBHON AESITEIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccudn #  Pealru30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEU KU3HU,

7) 3K0JIOrn4eCKOro BOCIMTAHMSA

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIe KAaK HCTOYHUKY
’KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIIIEHUE YPOBHSI JKOJOTUYECKON KYyJNbTYphl: MPUOOPETEHHUE OIbITa
IUIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM UX BO3MOXHBIX TOCJIEACTBUU ISt
OKPY>KaloIleh Cpeibl;

OCO3HAHME TI00ATBHOrO XapakTepa 3KOJOTMYECKHX HpoOieM M MyTed HX
pelieHus;

CIIOCOOHOCTh HWCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHMSI W YMEHHUS TMPU PEIIeHUH TMpoOJieM, CBSI3aHHBIX C PAIMOHAJIbHBIM
MPUPOJIONIONIB30BaHUEM  (COOMIO/IGHHE  TpaBWJ  TMOBEACHUS B MPUPOJIE,
HaIllpaBJI€HHBbIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpPAaHY BHJIOB,
AKOCHCTEM, OHOChEpHI);



AKTUBHOE  HEINPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYNKaAOUIEH
MPUPOIHON Ccpejie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUSTHBIE 3KOJIOTHUYECKHE
MOCJIEACTBUSA MPEANPUHUMAEMBIX IEUCTBUN U MPEOTBpAIIaTh UX;

HaJUYUe Pa3BUTOrO SKOJIOTMYECKOTO0 MBIIUIEHUS, IKOJIOTUYECKON KYJIbTYPHI,
OMbITA NEeATEeNbHOCTH HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCS MMH B ITO3HABATEJIbHOW, KOMMYHHMKATHUBHON M COLUAIBbHOU
MIPaKTHKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKON JAEATEIbHOCTU IKOJIOTUUECKOM
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHMSA:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM MPAKTHUKH, OCHOBAHHOTO Ha JUajore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YHUTATEIbCKOW KYJIbTYpbl KaK CpEICTBa
B3aMMOJICHCTBUS MEXKY JIFOAbMHU U IMO3HAHUS MUPA;

MOHMMaHUE chneru@UuKd OHOJIOTMM KaK HayKH, OCO3HaHHS €€ poJih B
GbopMUPOBAaHUU PAIMOHATBHOTO HAYYHOrO MBIIUICHUS, CO3JaHUU IIEJOCTHOTO
MpeacTaBlieHuss 00 OKpYKarolleM MHUpE KaK O €IMHCTBE MPHUPObI, YEJIOBEKa W
oOlIecTBa, B IMO3HAHUM NPUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpaHEHHUS TPUPOTHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAYUMOCTH OMOJIOTMH ISl COBPEMEHHOM IUBUIIU3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEAMIIMHBI, CO3/IaHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pellaTh  pPEeCypcHble  MPOOJEeMbl  Pa3BUTHS
YeJI0BEYeCTBa, MOMCKA MYTEeW BHIXOJa U3 II100abHBIX IKOJIOTUYECKUX MPOoOIeM U
oOecrieueHus:  Mepexoja K  YCTOWYMBOMY  DPa3BUTHIO,  PaIllMOHAIBLHOMY
WCIIOJIb30BAHUIO TPUPOJHBIX PECYypcoB U (POPMUPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUHW OHMOJOTHMYECKUX 3HAHUM B IEJSIX
MOBBIIIEHUS OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAyYHOM TPaMOTHOCTH, Kak
COCTAaBHOM YacTH (DYHKIIMOHAIBHON TPaMOTHOCTH OOydYaroImmxcs, GOpMHUPYEMOit
IPU U3y4YEeHUU OMOJIOTHH;

MMOHUMAHHUE CYITHOCTH METOJIOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH HCIIOJIb30BaTh IOJIY4YaeMble 3HAHUS JUIsl aHajau3a M
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPa U MPOUCXOASAIINX B HEM M3MEHEHUH,
yMEHHUE JielaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HayyHbIX (AKTOB U
UMEIOITUXCS JAHHBIX C 1I€JIbIO TTOTYUYEHHUsI TOCTOBEPHBIX BHIBOIOB,;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOIb30BaTh OHMOJIOTMYECKUE 3HAHUA IS
pelIeHws MPo0OJiIeM B pealbHBIX KU3HEHHBIX CUTYAIUX;

OCO3HAaHHUE LEHHOCTH HAYYHOH JESITEIbHOCTH, TOTOBHOCTh OCYILIECTBISATH
MPOEKTHYIO M UCCIIEI0BATENBCKYIO ICSITEILHOCTh HHINBUIYAJIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO W
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAHUW MO OUOJOTHU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSIMH.

METAINIPEIMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHble pe3yabTaThl OCBOCHHS ydeOHOTO mpeameTra «buomorus
BKJIIOYAIOT: 3HA4YMMble JJis1 (OPMHUPOBAHUS MHPOBO33PEHUS] OOyYarONIUXCs
MEXAUCIUIUIMHAPHBIE (MEXIIPEAMETHBIEC) OOIIEHAYyUYHbIE TOHSTHS, OTpaKarollue
[EJTOCTHOCTh HAy4YHOM KapTUHBI MHUpa M cHenuuky MeTOJ0B IO3HAHMUS,
HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX (BEILIECTBO, PHEPTUs, SIBIICHHE, MPOIIECC,
CUCTeMa, Hay4YHbIM (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs,
UCccleloBaHMe,  HaONIOJIeHHe,  HM3MEpPEHHE, OKCIePUMEHT H  APYrux),
YHUBEpCAJIbHbIE ydeOHble JeicTBUsS (ITO3HABaTEIbHbIE, KOMMYHUKATHUBHBIC,

PETYJISTUBHBIE), oOecreunBaroIme dbopmupoBanue (yHKIIHOHATBHON
IPaMOTHOCTH M  COLUMAJIbHOM KOMIETEHIMH OOYyYaromMXcsi, CHOCOOHOCTb
oOyuaroumxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIMCLUILUIMHAPHBIE,

MUPOBO33pPEHUYECKHE 3HAHUSI W  yHUBEpPCAJIbHBbICE y4yeOHBbIE JCHCTBUS B
ITIO3HABATEJIbHOM U COLMAJIbHOM ITPAKTHKE.

MeranpeaMeTHble pe3yJbTaThl OCBOCHHMS IIPOTrpaMMBl CPEIHEro OOIIEero
o0pa3oBaHus JIOJKHBI OTPaXKaTh:

OgJaaaenue YHUBEPCAJIbHBIMHU Y4eOHBbIMH MO3HABATEJIbHBIMH
AEHCTBUSIMM:

1) 6a30Bble JJOoruvecKue JaeMcTBUsI:

CaMOCTOSITeIbHO  (OpMyIMpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

WCIOJIb30BaTh IPU OCBOCHUM 3HAHUW MPHUEMBI JIOTUYECKOrO MBIIUICHUS
(aHanu3a, cMHTE3a, CpaBHEHMSI, KilacCHu(pUKaIUU, 0000IIECHHS ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX TOHATUU (BBIACISTh UX XapaKTepHbIE MPHU3HAKH, YCTAHABIUBATH
CBSI3U C JPYTUMHU MOHSITUSIMH);

ONpeAeNsaTh LEJIH JEITEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUU UX
JIOCTUKEHUSA, COOTHOCHUTD PE3YJIbTAaThl AEATEIBHOCTH C TOCTABICHHBIMU LIEJISIMH;

WCIIOJIb30BaTh OMOJIOTUYECKHUE TMOHITHUS JUIsl OOBICHEHUs (PAKTOB U SIBJICHUU
YKUBOM IIPUPOLBI;

CTPOUTH JIOTMUECKUE PACCYKJICHUS (MHAYKTUBHbBIC, JEAYKTUBHBIC, IO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B paccMaTpUBAEMbIX
SBJICHUSX, (POPMYJIUPOBATH BHIBOJIBI 1 3aKITIOUCHHUS;

MPUMEHSTh CXEMHO-MO/ICIbHBIC cpeacTna INIE: MIPECTABICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3Y4YaeMBIX OMOJIOTHYECKUX OOBEKTaX, a



TAaK)K€  NPOTUBOPEYMU  Pa3HOrO0  pOAA,  BBIIBICHHBIX B Pa3JIMYHBIX
MH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabaTbiBaTh IUIAH PELICHUS MPOOJIEeMbl C YYETOM aHajdnu3a MUMEKUIUXCS
MaTepHaIbHBIX 1 HEMATEpUaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEILHOCTD, OLIEHUBATh COOTBETCTBHE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKU MOCIIEICTBUN JAESITEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSX  peajbHOrO,
BUPTYaJIbHOI'O 1 KOMOMHUPOBAHHOT'O B3aUMOJIEHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPHU PEIICHUHN KU3HEHHBIX MPOOJIEM.

2) 0a3oBbI€e MCCIIeI0BaTEIbCKHE TeHCTBHUA:

BJIJI€Th HABbIKAMH Y4€OHO-UCCIEA0BATEIbCKON M TPOEKTHOU JI€ATEIbHOCTH,
HaBBIKAMM  pa3pelieHus MpoOJieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY IIOMCKY METO/0B PELIEHUS] IPAKTUYECKUX 3a]a4, IPUMEHEHHUIO
pa3IMYHBbIX METOJOB IMO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHbIE BHUJbI JESITEIBHOCTU IO TMOJIYYEHHUIO HOBOIO
3HAHMS, €r0 HWHTEPHpEeTalnH, NPeoOpa3OBAHMI0 W MPUMEHEHHUIO B Y4E€OHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3JaHUH YUEOHBIX U COI[MAIbHBIX TPOEKTOB;

(GopMUpOBaTh HAYYHBIA TUI MBIIUIEHUS, BIAJETh HAYYHONH TEPMUHOJIOTUEH,
KJIFOUEBBIMU MTOHATUSMU U METOJIAMH;

CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JEATENBHOCTH U KU3HEHHBIX CUTYalUsX;

BBISIBJISIT NIPUYUHHO-CJICACTBEHHBIE CBSI3U M aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pelIeHUs, HAXOAWTb apryMEHTBhI IS JI0OKa3aTelibCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBATh IIOJYYEHHBIE B XOJA€ pEIIECHUs 3aJauyd pe3yJIbTaThl,
KPUTHYECKU OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh N3MEHEHHUE B HOBBIX
YCIIOBHUSIX;

JIaBaTh OLIEHKY HOBBIM CUTyallMsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYLIECTBJISTh LEJICHANPABICHHBIA IMOMCK IEPEHOCAa CPEACTB U CIIOCOOOB
JEHCTBUS B MPOPECCUOHAIBHYIO CPELY;

yMETh NEPEHOCUTh 3HAHUS B IO3HABATENIbHYIO M MPAKTHUYECKYIO 00JacTH
KU3HENIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX YUEOHBIX IIPEJAMETOB;

BBIIBUTaTh HOBBIE WJIEH, MpeAJiaraTb OpUrHHAJIbHBIE MOAXOJbl U PEIlEHUs,
CTaBUTb MPOOJIEMBI U 3a/1a4H, IOMYCKAIOIINE aJIbTEPHATUBHBIEC PEIICHUS.

3) padora ¢ uHpopmManmen:

OpPUEHTHPOBATHCS B PA3IMYHbIX UCTOUHHUKAX UH(OpMauu (TeKcTe yueOHOro
nocoOusi, HAay4YHO-TIOMYJIAPHOW JUTEpaType, OHOJIOrMYECKHX CJIOBapsAX M
CIPAaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3UPOBATH



HH(OPMAITUIO PA3TMYHBIX BUJOB U (HOPM TIPEICTABICHUS, KPUTHIECKH OIEHUBATH
€€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTD;

(GbOopMyIUPOBATh 3aMpPOCHl U MPUMEHATh Pa3IMYHbIC METOJIBI MPH TOWUCKE U
orbope Ouonornueckoi MHGOpMalUU, HEOOXOIUMON JJIsl BHIMOJHEHUS! YU4€OHBIX
3anay;

NpUOOpETaTh OMBIT MCHOJIB30BAHUS HMH(POPMAIUMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTH, COBEPIIICHCTBOBATh KYJIbTYPYy aKTHBHOTO MCIIOJIb30BaHUS Pa3TUIHBIX
MTOVICKOBBIX CHCTEM;

CaMOCTOATENFHO  BBIOMpATh  ONTHUMANIbHYIO  GOpMYy  TPEACTABICHHUS
ounosornuyeckor nHGopMaruu (cxemsbl, rpadUKy, JUarpamMMbl, TaOJIUIIBI, PUCYHKH
H Ipyroe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBAa Npu paboTe C
Ononornyeckor WHPOpPMANUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUe W
MaTeMaTUYeCKUe 3HaKh W CUMBOJBI, (HOpPMYJibl, abO0peBHATypy, HOMEHKIATYpY,
UCIIOJIB30BaTh W MPeoOpa3oBBIBATh  3HAKOBO-CUMBOJHMYECKHE  CPEACTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  DPACTO3HaBaHWA HW  3alUTHl  WHGOpMAIH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU 1€HCTBUSAMM:

1) oOmenme:

OCYIIECTBIISATH KOMMYHHUKAIIMK BO BeeX cepax >KU3HU, AKTUBHO y4aCTBOBATH
B JIMAJIOT€ WM JUCKYCCHUHU MO CYIIECTBY OOCYyXIaeMol Tembl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIHHO BBIMIOJHEHUS IperaraeMoi
3a/lay, YIYUTHIBATh UHTEPECHI U COTJIIACOBAHHOCTH IMO3UIUNA JAPYTHX yYaCTHUKOB
JAajiora Wiy JUCKYCCHH);

pacno3HaBaTh HeBepOaJbHBIE CpeAcTBa OOIEHWs, I[MOHMMATh 3HAYEHUE
COIIMAJIHBIX 3HAKOB, IMPEANOCHIIOK BO3HUKHOBEHUS KOH(DJIMKTHBIX CHUTYaIlUi,
YMETh CMATYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CIIOCOOAMM OOIIEHUS W B3aMMOJICHCTBHSI, TTIOHUMATh
HAMEPEHUS JIPYTUX JIIOJIEH, MPOSIBIATh YBAKUTEILHOE OTHOILIIEHUE K COOECETHUKY
U B KOPpEKTHOU popme hopMyIupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOKO TOYKY 3PEHHUS C HCIIOJIh30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas JAesiTeJIbHOCTD:

MOHUMAaTh M HCIIOJIh30BaTh MPEUMYINECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThHI MPU PEIICHUH OMOJIOrMYEeCKOM MPoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
MPUMEHEHUS TPYIOBBIX (HOPM B3aUMOJICHCTBUS P PEIICHNN y4eOHOH 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbI COBMECTHBIX JEHUCTBUM C Y4YETOM OOIIUX
WHTEPECOB M BO3MOKHOCTEH Ka)KJ0T0 YjieHa KOJUICKTHBA,;



IPUHUMATh L[€JIM  COBMECTHOM  JESATENbHOCTH, OPraHU30BBIBaTh WU
KOOPAWUHUPOBATh JEWUCTBUSL MO €€ NOCTHKEHHIO: COCTaBJIATH IUJIAH JEHCTBUH,
pacnpenensiTh poiu € YYETOM MHEHUW YYaCTHUKOB, OOCYXJAaTh pPe3yJbTaThl
COBMECTHOM padOThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJAa M KAXKIOTO Y4YaCTHUKA KOMaHAbI B
001t pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBbIE IPOEKThI, OLIEHUBaTh WJEU C TO3ULUUU HOBH3HBI,
OpPUTHMHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISATh IMO3UTHUBHOE CTPAaTErMYECKOE IOBEAEHUE B PA3IMYHBIX
CUTYaIUSIX, TPOSIBJISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

1) camoopranuszauus:

UCIOJb30BaTh OHOJOTMYECKHE 3HAHUS JJIs BBIABICHUS NOpoOJieM U HUX
pEIICHUS B )KM3HEHHBIX U YY€OHBIX CUTYaIUsIX;

BBIOMpAaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUM LEJEBbIE U CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHCTBUAX M MOCTYIKAaX MO OTHOIICHHWIO K KMUBOM MPUPO/IE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATH [MO3HABATEIIBHYIO NIESITEIbHOCTh, BBISIBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3aJja4l B 00pa3oBaTEIbLHOMN
JESATENbHOCTH U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIBHO ~ COCTAaBJISITh IUIAaH pELIEHUs TpoOJeMbl ¢ y4ETOM
MMEIOIIUXCSL PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEIIOYTECHHUI;

JIaBaTh OILIEHKY HOBBIM CUTYaIUsIM;

pacIIMpATh paMKH Y4EOHOI0 MpeAMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JieJIaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a peIIEHUE;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO IIMPOKOM 3pyAHLHH B
pa3HbIX 00JIaCTAX 3HAHWN, TOCTOSHHO TOBBIIIATH CBOM 0OOpa30OBaTENbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CHUTYallUsiM, BHOCUTb KOPPEKTUBBI B J€ATEIbHOCTD,
OLICHMBAaTh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BIAJE€Th HABBIKAMHM  TIO3HABATEIBHOM  peduieKCMH Kak  OCO3HaHMS
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX PE3YyJbTaTOB H
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI pPEQIIEKCUU ISl OUEHKH CUTYalMH, BbIOOpa
BEPHOT'0 PEIIEHUS;

YMETh OILICHUBATh PUCKUM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HX
CHU)KEHHUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX IPU AaHAJIU3€ pPEe3yJbTaToOB
NEeATENBHOCTH;

3) npuHATHE ce0s U APYTUX:

MPUHUMATh Ce0sl, IOHUMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

IIPUHMMATh MOTHMBBI M apryMEHTBl JPYTMX IPU AaHAIU3€ pPe3yJbTaTOB
NEeATENBHOCTH;

MPU3HABATH CBOE MPABO M MPABO APYIUX HA OIIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MHUP C IO3ULUU APYTrOro YeIOBEKa.

NPEAMETHBIE PE3YJIBTATBI

[IpenmeTrHble pe3ynabTaThl ocBoeHus mporpamMmbl COO 1o OHOJIOTHH Ha
0a30BOM YpPOBHE BKIIIOUAIOT crieliudpudeckue st yueoHoro npeamera «buonorus»
Hay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI EUCTBUN MO OCBOCHUIO, UHTEPIPETALIMU U
peoOpa3oBaHUI0 3HAHWM, BUIBI NEATCILHOCTH IO MOJYYCHUIO HOBOTO 3HAHUS W
MPUMEHEHUIO 3HAHUW B PA3IMYHBIX YUEOHBIX CUTYyaIlUsiX, a TaKKe B pPEabHbIX
’KU3HEHHBIX CHUTYallMsIX, CBSI3aHHBIX C Oumonorueil. B mporpamme mnpeamMeTHbie
pe3yabTaThl MPEACTaBIEHBI IO roJaM 00yUYeHHUSI.

[IpenmeTHBIE pE3ysIbTaThl OCBOECHUS ydueOHOro npeamera «buonorus» ¢ 10
KJlacce NOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCThH 3HAHUNA O MECTE U PO OMOJIOTHMH B CUCTEME HAy4YHOI'O
3HaHUS €CTECTBEHHBIX HayK, B (OPMUpPOBAHHH COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KapTHHBI MUpPa U HAYYHOTO MHPOBO33PEHHUS, O BKJIaJ€ POCCUHUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH, (YHKIIMOHAIHHOM
IPAMOTHOCTH YEJIOBEKA ISl PELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PacCKpbIBaTh COJIEpKAHUE OUOJIOTMYECKUX TEPMUHOB W TIOHSTHMA:
KU3Hb, KJIETKA, OpraHu3M, MeTaboinm3M (OOMEH BEIIECTB W MPEBpaIIcHUE
SHEPIuM), TOMEOCTa3 (CaMOPETyYJISIIUs), YPOBHEBASI OPraHU3alIMsl KUBBIX CHCTEM,
CaMOBOCTIPOU3BEICHHE (PEIPOIYKIINS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT U
pa3BUTHE;

YMEHHE Wu3JlaraTb OHOJOTHYECKHE TEeOopuu (KJIETOUHAs, XPOMOCOMHAs,
MyTallMOHHAsI, IIEHTpalibHAs JOrMa MOJIEKYJIApHON Ouonorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (0 meHTpax MHOTo0Opa3us u
MPOUCXOXKEHUS KyJbTypHbIX pacTeHuid H. V. BaBuniosa), onpenenste rpaHuIlbl
WX IPUMEHUMOCTH K KUBBIM CHUCTEMAaM;

yMEHHUE BJIaJIETh METOJJaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOTIO/IEHNE U
OMMCAHUE MKUBBIX CUCTEM, IPOLIECCOB M SIBJICHUW, OpPraHU3alysl U IPOBEIICHHE
OMOJIOTMYECKOTO  AKCIEPUMEHTa,  BBIABMI)KCHHME  THUIIOTE3bl,  BBISBIICHHE
3aBUCUMOCTH MEXIy WCCIEAYEeMbIMA BEIUYMHAMHU, OOBSICHEHUE TOTYYCHHBIX



pe3yJIbTaTOB, MCIOJIb30BAaHHBIX HAYUYHBIX MOHSATHH, TEOPUH W 3aKOHOB, YMEHHE
JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIJEIATH CYIIECTBEHHbIE MPU3HAKKA BUPYCOB, KJIETOK MPOKAPUOT U
JYKapHoOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHa BEILECTB M NPEBpAIICHUS SHEPIruu B KIeTKe, (OTOCUHTE3A,
IJIACTHYECKOTO W JHEPreTUYecKoro oOMEeHa, XEMOCHHTe3a, MHTO03a, Meio3a,
OIUIOIOTBOPEHUS, PA3MHOXKEHHS, WHAMBUAYAJBLHOTO pPa3BUTHS  OpraHU3Ma
(oHTOTEHE3);

YMEHHE MPUMEHSATh MOJyUYEHHBbIC 3HAHUS Al OOBACHEHUS OMOJOTHYECKHX
MPOLIECCOB U SIBJICHUH, JUJISl MPUHATUS MPAKTUYECKUX DPEIICHUN B MOBCEAHEBHOM
KU3HU C LEJIbl0 oOecrieueHHsi O€30MaCHOCTM CBOEr0 3/0POBbS U 3/I0POBbS
OKPYaIOLIUX JIOAEH, COOMI0IEHNsT HOPM IPAMOTHOTI'O MOBEJICHUS B OKPYIKaIOIIEH
OPUPOJHON cpene, MOHUMaHHE HEOOXOJUMOCTH HCIOIb30BaHUS JOCTHKEHUIM
COBPEMEHHOMU ouonmorun OMOTEXHONOTUIA i PaldOHAIBHOTO
MPUPOAOTIONH30BAHNUS;

YMEHUE pelaTh 3JIEMEHTApHbIE TE€HETUYECKUE 337Jaud Ha MOHO- H
JUTUOPUIHOE CKpEeIlMBaHUE, CLEIUICHHOE HacleOBaHHE, COCTaBISATh CXEMBbI
MOHOTMOPHUIHOTO CKpPEIIMBAHMS JIA MPECKa3aHusl HACIeOBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJIHATh JIA0OPATOPHBIE M IpakTUYECKHe paldoThl, COOMIOAAThH
npaBuiIa mpu padboTe ¢ yueOHBIM U Ja00paTOPHBIM 000PYAOBAHHUEM;

yMEHUE KPUTHYECKH OIICHUBATh M HWHTEPHPETUPOBATH HHPOPMALIUIO
OMOJIOTUYECKOTO  COJEPKAHMSI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
pa3IUYHBIX UCTOYHUKOB (CpeacTBa MaccOoBOW MH(OpMaLUU, HAYYHO-NOIMYJISIPHBIE
MaTepuaibl), STUYECKHE acCleKTbl COBPEMEHHBIX HCCIIEe0OBaHUIl B OuoJorum,
MeJUIMHE, OMOTEXHOJIOTUH;

YMEHUE CO3[1aBaTb COOCTBEHHbIE IMCbMEHHBIE W YCTHBIE COOOIICHMUS,
00001m1ast 6uosIornYecky0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, IPAMOTHO
WCIOJIb30BATh OHITUIHBIN armapaT OMOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOCHUS ydeOHOro mpeamera «buosnorus» 6 11
K1acce NOJKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJH OMOJIOTMH B CUCTEME HAy4YHOIO
3HAaHUSl ECTECTBEHHBIX HayK, B (DOPMHUPOBAHMU COBPEMEHHOM €CTECTBEHHO-
HAyYHOM KapTUHBI MHUpa U HAYYHOTO MHUPOBO33PEHHUSA, O BKJIAJE€ POCCUUCKHUX U
3apyOEKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTUE OWOJNOTUH, (HYHKIMOHAIBHOM
IPaMOTHOCTH Y€JIOBEKa ISl pEIEHUS )KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpbIBaTh COJAEp)KaHHE OWOJIOIMYECKUX TEPMHHOB M TOHSATHUM:
BU/I, TIOMYJISALIUS, TeHOGOH/I, IBOJIOLHNS, ABIXKYIIUE CUIIbI ((PAKTOPBI) 3BOJIOINH,
MPUCTIOCOOJIEHHOCTh OPraHu3MOB, BUJI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



HKOCHUCTEMA, MPOAYUEHTHI, KOHCYMEHTHI, pEAyLEHTbl, UENU M[UTAHUS,
HKOJIOTHYECKasi upamua, OuoreoreHos, onocdepa;

yMEHUE H3/Iarath OWOJIOTHYECKHME TeopuH (PBOJIIOIMOHHAS Teopusa Y.
JlapBuHa, CHHTETHYECKass TEOpUs OHBOJIIOLMHU), 3aKOHbI M 3aKOHOMEPHOCTH
(3apoabiieBoro cxoactsa K. M. Bapa, uepenoBaHusi riaBHbIX HAIMpPaBICHUN H
nyteit aBomonuu A. H. CesepiioBa, yuenus o 6uocdepe B. . Bepnaackoro),
OTPENIENATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHUE BIJIAJIETh METOJaMU HAYYHOr'O MMO3HAHUs B OMOJOTUU: HAOIIOIEHUE U
OMHUCAHUE KUBBIX CUCTEM, IPOILIECCOB M SIBICHUI, OpraHu3alus U IMPOBEJICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABHKEHHE  TUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIY HCCIEIyEMbIMU BEJIMYUHAMHU, OOBSICHEHUE IOJYUYECHHBIX
pPEe3yJIbTAaTOB, UCIOJIL30BAHHBIX HAaYYHBIX MOHSATHUM, TEOPUN M 3aKOHOB, YMEHHUE
JIeJaTh BBIBOJIbI HA OCHOBAHUU MOJTYYECHHBIX PE3YIbTATOB;

YMEHHUE BBIIENATh CYIIECTBEHHbIE MPHU3HAKK CTPOCHUS OHOJIOTHYECKUX
OOBEKTOB: BHJIOB, TOMYJISIIIUN, MPOIYIIEHTOB, KOHCYMEHTOB, PEIYyIICHTOB,
OMOreOlIeHO30B U HKOCUCTEM, OCOOEHHOCTH MPOLIECCOB: HACJIEACTBEHHOM
M3MEHYUBOCTH, €CTECTBEHHOI'O OTOOpAa, BHJIO00pPA30BaHMS, MPHUCIIOCOOICHHOCTH
OpraHU3MOB, JIEUCTBHSI HKOJOTHYECKUX (HAKTOPOB Ha OpraHU3MbI, MEepeHoca
BEIIECTB M TOTOKAa JHEPrUM B DKOCHUCTEMAaX, AHTPOMOTCHHBIX HW3MEHEHUU B
HPKOCHUCTEMAaX CBOEW MECTHOCTH, KPYroBOPOTa BEHIECTB M OHMOT€OXMMHYECKUX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS IS OOBSCHEHUS OMOIOTHYECKUX
IIPOLIECCOB U SBJIICHUU, JUIS IIPUHATUSA NPAKTUYECKUX PELICHUN B IOBCEIHEBHOM
JKU3HH C LENpl0 oOecnedeHus: Oe30MacHOCTH CBOErO 3I0pPOBbS U 310POBbS
OKPYXKAIOIIUX JTIOJIEH, COOMIOIEHNS HOPM IPAMOTHOTO MOBEJICHUS B OKPY KAIOIIEH
OPUPOIHON cpejie, MOHMMAaHUE HEOOXOJUMOCTH HCIOIB30BAHUS JTOCTHXKCHHM
COBPEMEHHOW OMOJIOTHH VISl pAlIMOHATIBHOTO MPUPOI0IIOIb30BAHUS;

YMEHHUE peliaTh 3JE€MEHTapHble OMOJOTMYECKHUE 3a]1a4M, COCTABISTh CXEMBbI
MEepEeHOCca BEIIECTB U SHEPTUU B IKOCUCTEMAaX (LIEMH MUTaHUsA);

YMEHHUE BBIMOJIHATh JIA0OpATOPHBIE M MpaKTUYECKUe padoThl, COOMIOIATH
npaBuiia Mpu paboTte ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHME KPUTHUYECKU OIEHHMBaTh M HHTEPIPETUPOBATH HUHGPOPMAIUIO
OMOJIOTUYECKOTO  COJIEPKAaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CpecTBa MaccoBOW MH(OpMaIUU, HAyYHO-TIOMYJISIPHbBIE
Matepualbl),  paccMaTpuBaTh  IVIOOAJbHBIE  DKOJOTUYECKHE  MPOOJIEeMbl
COBPEMEHHOCTH, (()OPMHUPOBATH 10 OTHOIIEHUIO K HUM COOCTBEHHYIO O3ULIHUIO;

YMEHHE CO3/1aBaThb COOCTBEHHBIE IMCHMEHHBIE U YCTHBIE COOOIICHMUS,
000011128 6MOJIOTHYECKYI0 UH(POPMAILIUIO U3 HECKOIBKUX HUCTOYHUKOB, IPAMOTHO
UCIOJIb30BaTh MOHITUIHBIN arnmapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumMmeHoBaHue KoaunuecTBO 4acoB
DJIeKTPOHHBIe (HU(POBHIE)
n/ pa3/1esioB U TeM KonTpoJbusbie IIpakTuyeckne
Bcero o0pa3oBaTe/ibHbIE PeCypPChI
n MporpaMMbI padoThI padoThbI
1 buosorus xak Hayka 2 0.5 https://m.edsoo.ru/IBLQHS548U
JKuBnie cucTeMbl 1 UX
2 1 https://m.edso0.ru/5T7SVKFTX
OpraHu3aIus
XUMHYECKHH COCTaB U
3 8 1 https:/m.edso0.1w/YTLWW9JEO
CTPOCHHUE KIIETKH
KuzaenesreapHOC
4 HSHEACATCIRHOCTD 6 https://m.edsoo.ru/MEETZ2D71
KJIETKHU
Pa3smMmuoxenue u
5 VH]IUBUYaIbHOE 5 1 https://m.edsoo.ru/GF6W1A7C9
pa3BUTHE OPraHU3MOB
HacnencrBeHHOCTE U
6 U3MEHYNUBOCTH 8 1.5 https://m.edsoo.ru/ONPNXJ7X6
OpraHU3MOB
Cenekuus opraiu3MoB.
7 & p 3 https://m.edsoo.ru/2EY34NEHR
OCHOBEI OMOTEXHOIOTHUH
8 PesepBHoe Bpems 1 https://m.edsoo.ru/FDBOSR36J
OBIIEE KOJIMYECTBO
1 34 0 4

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/FDB08R36J
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/5T7SVKFTX

11 KITIACC

HaumeHnoBanue KosmmuecTBo yacos
Ne DJIeKTpOHHbIe (LH(ppOBbIE)
pa3ieioB U TeM Kounrpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
nporpamMmMal padoThI padoThI
C)
1 POJIONHORHA 9 1 https://m.edsoo.ru/7F6R1ZROH
Ouomorus
BosnukHOBeHUE U
2 pa3BUTHE )KU3HU 9 0.5 https://m.edsoo.ru/OFLS81YBS
Ha 3emuie
Opranu3mel 1
3 OKpYy>Karomast 5 1 https://m.edsoo.rt/XNFOD96AA
cpena
CooOuiectBa u
4 9KOJIOTUYECKHE 9 https://m.edsoo.r/ WXWAVS56F
CHUCTEMBI
5 PesepBHOe Bpems 2 https://m.edsoo.ru/T3R3IFWNOQN
OBUIEE KOJIMYECTBO
YACOB I1O0 34 0 2.5

I[TPOTPAMME



https://m.edsoo.ru/T3R3FWNQN
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/7F6R1ZROH

IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
Ne KoaudecTBOo yacoB
DJIEKTPOHHBIE
Hara uugposbie
1 Tema ypoka KonTposabhbie IIpakTHyeckue
Bceero U3YYeHUS o0pa3oBaTe/ibHbIE
/ padoThI padoThI
. pecypcnl
1 Buonorns B cucreme 1 https://m.edsoo.ru/
HayK 02T4D1UIS
MeTtoapl mo3HaHUA
YKUBOW MPHUPOIBI.
[IpakTnueckast pabora Ne
) 1 «cnonp3oBaHme | 0.5 https://m.edsoo.ru/
pa3TAYHBIX METOJOB MPHU ' GAB23860W
U3y4YECHUU
OHOJIOTHYECKHUX
00BLEKTOBY
3 Bbrnonornyeckue CHCTEMEI, 1 https://m.edsoo.ru/
MPOLECCHl U UX U3YUYECHUE A7VOYD215
XUMHYECKHUM COCTaB
4 et Boxa i 1 https://m.edsoo.ru/
[CICTIeH. BOA L17LI590V
MHHEPAIBHBIE COJIU
5 benku. CocrtaB n 1 https://m.edsoo.ru/
CTpOCHHE OCIIKOB V33INUW5SW
6 DepMeHTBI — 1 0.5 https://m.edsoo.ru/
OHMOJIOTMYECKHE ' VBPPPBGCD



https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/O2T4D1UI5

KaTaJln3aTOPHI.
JlaGoparopnast pabota No
1 «M3yueHnue
KaTAJINTUYECKON
aKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMuIIa3bl
WJIM KaTamas3bl)»

https://m.edsoo.ru/

7 VraeBonanl. JInmmael OJTNFITIS

2 HyxknennoBbie KUCIOTBI. https://m.edsoo.ru/
AT® WOELRA9B3
Hctopust u meToasl

9 https://m.edsoo.ru/
WU3yYEHUS KIETKHU. IXOMIOGM3
Knerounas Teopus

10 KieTka xak neisocTHas https://m.edsoo.ru/
JKMBas CUCTEMa XDCLRAF1
Crpoenue
3YKAPUOTUYECKON
kneTku. JlabopaTopHas
pabota Ne 2 «3yuenue
CTPOECHUS KIIETOK

1 - 0.5 https://m.edsoo.ru/
pacTeHu, )KUBOTHBIX, . KZ01WSLIY

rpuboB 1 OaKTepuil Mo
MHUKPOCKOTIOM Ha
TOTOBBIX
MHUKpOIpenaparax u ux
OITHCAHUE»



https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/JXQMJOGM3
https://m.edsoo.ru/JXQMJOGM3
https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/OJ7NFITI5

OO0OMeH BeIECTB UIIH

https://m.edsoo.ru/

12
MeTab0JIM3M LOB313XYZ
13 DOTOCUHTES. https://m.edsoo.ru/
XeMocuHTE3 V882FDGSF
14 SHepreTHIcCKuil 0GMe https://m.edsoo.ru/
HEpPreTUYeCcKuii 0OMeH TOLVIES3L
JKu3HEeHHBIN UK
KJIeTKH. JleneHue KIeTKu.
Murto3. JlabopaTopHas
paborta Ne 3
15 Ha6 0.5 https://m.edsoo.ru/
«Habmonenne MuTo3a B . COINPWLF4
KJIETKaX KOHYHKa -
KOpEIIIKa JIyKa Ha
TOTOBBIX
MHKpOIpenapaTax»
buocunTes Oenka.
16 P https://m.edsoo.ru/
€aKIMsI MAaTPUYHOTO SAOFALTTW
CUHTE3a
17 Tpanciauus — https://m.edsoo.ru/
OnocuHTe3 Oenka TFDKDDWWM
18 Hexnerounsle ¢popmbl https://m.edsoo.ru/
JKM3HU — BUPYCHI 9PGSSFAJB
19 ®opMBbI pa3MHOKEHHUS https://m.edsoo.ru/
OpraHu3MOB 2JLXB4AOR
. https://m.edsoo.ru/
20 | Meiios SNUXKO0X86
71 OO6pa3oBaHue 1 pa3BUTHE 0.5 https://m.edsoo.ru/

IIOJIOBBIX KJICTOK.

C291L.4DXB8



https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/L0B3I3XYZ

O1m1010TBOPEHHE.
JlaGoparopnast pabota No
4 «3yuenue cTpoeHus
MOJIOBBIX KJIETOK Ha

TOTOBBIX
MHKpOTIpenapaTax»

” NupuBunyansHOE https://m.edsoo.ru/
pasBuUTHE OPraHU3MOB MAA4T8LSAD
I'enetuka — Hayka o

23 HACIIEICTBCHHOCTH U ALP LLeGao L

HESOD768U

W3MEHYHUBOCTHU

3aKOHOMEPHOCTH

HACJIeI0BaHUSs

24 HIPH3HAKOB. https://m.edsoo.ru/

YYQSGOWI2

MonorubpuaHoe

CKpEIIIMBaHUE

JurubpuaHoe

75 CKpeIlIMBaHKe. 3aKOH https://m.edsoo.ru/
HE3aBUCUMOTO YSNANQ65V
HacJIeIOBaHUs MTPU3HAKOB
CueneHHoe
HacJe0BaHNe
MIPU3HAKOB.

2% JlaGoparopnast pabota No 0.5 https://m.edsoo.ru/

5 «3yuenue
pe3yJIbTaTOB
MOHOTUOPHIHOTO U
TUTHOPUTHOTO

P2S0Q5ZGN2



https://m.edsoo.ru/P2SQ5ZGN2
https://m.edsoo.ru/P2SQ5ZGN2
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/MA4T8L5AD

CKpCIIMBaHUA Yy
JpOo30(HITBI HAa TOTOBBIX
MHUKpOIpenapaTax

27

I'eneTnka momna.
Hacnenosanme
HpI/ISHaKOB, CHCIIJICHHBIX
C IOJIOM

https://m.edsoo.ru/
3GYGV47YM

28

N3MeHYnBOCTD.
Henacnencreennas
U3MEHUYUBOCTb.
JlaGopatopnas paborta Ne
6. U3yuenue
MOIU(PHUKAITMOHHON
N3MEHUYUBOCTH,
IIOCTPOCHUE
BapHallIOHHOTO psifa U
BAPUALIMOHHON KPUBOI»

0.5

https://m.edsoo.ru/
M3MHUK2VV

29

HacnencrtBennas
WU3MEHYHBOCTb.
Jlaboparopnas pabota Ne
7. «AHanu3 MyTalun y
Ipo30¢UITBl Ha TOTOBBIX
MUKpOIIperapaTax»

0.5

https://m.edsoo.ru/
VWT70DZ8R

30

T'eneTuka uenoBeka

https://m.edsoo.ru/
XU9SFS3GA

31

Pe3epBHbIii ypoK.
O6006mIeHue o Teme

https://m.edsoo.ru/
E2IXRS2EB



https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/3GYGV47YM

«HacnencTBeHHOCTE U
N3MEHYNBOCTD
OPTaHU3MOBY

37 Cenekius Kak HayKa 1 1 https://m.edsoo.ru/
rporecc 3128P31.98
MeToabl U TOCTHKEHUSI

33 CEJIEKI[NY PACTEHUN U 1 hitps://m.edsoo.ru/

p JSK3Q6W0J

JKUBOTHBIX

34 buorexnonorusa xak 1 https://m.edsoo.ru/
OTpaciib MPOU3BOICTBA TAKI9E62K

OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/TAKI9E62K
https://m.edsoo.ru/TAKI9E62K
https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/3I28P3L98

11 KITIACC

Ne

KoaunuecTBo yacoB

DJIEKTPOHHBIE
Jlara uudposbie
n | Tema ypoxka KonTpoJbHble IIpakTHyeckne
Bcero U3yYeHUs o0pa3oBaTe/bHbIE
/ padoThI padoThI
. pecypcsbl
| OBOJIIOLIMS U METOJIBI €€ | https://m.edsoo.ru/
U3YUYEHUS 6KWQIKBKU
Hcropus passurus
) DeICTABICHI 06 1 https://m.edsoo.ru/
peAcTast 0SWCA47SSX
3BOJIIOLIUU
3 MIKDOSBOLIOLIS 1 https://m.edsoo.ru/
P B TOFAUE4ZP
[TonmyAnms kak
aJIeMEHTapHas €IMHUIIA
BH/JIa Y HBOJTIOIUU. hitos:/m.ed ;
ps://m.edsoo.ru.
4 Jlaboparopnast paGota No 1 0.5 D3UCLTSOF
1 «CpaBHEeHUE BUIOB TIO .
MOP(OJIOTHIECKOMY
KPUTEPUIO»
BIDKYIIIUE CHJIBI
5 A Y 1 https://m.edsoo.ru/
(3memeHTapHbIe AEH6CNOWI
(haKkTOPbI) IBOTIOIIHH —
6 EcrecTBeHHbIi 0TOOp U 1 https://m.edsoo.ru/
ero GopmsI DY32BUDOO
7 PesynpTate! 3BoMOLMM: 1 0.5 https://m.edsoo.ru/



https://m.edsoo.ru/WAJHSTLOB
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/6KWQ9KBKU

MIPUCTIOCOOTIEHHOCTh
OpPraHU3MOB U
BH1000pa3oBaHMeE.
Jlaboparopnast pabota No
2 «Onucanue
MIPUCTIOCOOJICHHOCTH
opraHusMa u eé
OTHOCHUTEILHOTO
XapakTepa»

WAJHSTLOB

Hanpasnenus u nytu

https://m.edsoo.ru/

[TpakTuyeckas pabora Ne
1 «M3yuenune
HCKOIIAEMBIX OCTAaTKOB

8
MaKpO3BOIIOLHUU PITFIOYV3

9 HeoGpatumocTs https://m.edsoo.ru/
IBOJIIOIMH CLA9VCSIJ

10 Wcropus xu3Hu Ha 3emiie https://m.edsoo.ru/
Y METOJIbI €€ N3y4YCHUS MIYYIMVX7
I'unote3sl

1 « x https://m.edsoo.ru/
MPOUCXO0KICHUS KU3HU EKNLXBOS?
Ha 3emie
PazBuTtue xu3HM Ha

12 3 https://m.edsoo.ru/

eMJIe 110 ApaM U ECINSTF62

repuoaam
OCHOBHBIE 3TaIbI
ABOJIIOLINHU

13 PACTUTCIILHOTO 1 0.5 https://m.edsoo.ru/
YKUBOTHOT'O MUpa. . TK1LYOSCT



https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/WAJHSTLOB

paCTeHI/II\/'I " ) KUBOTHBIX B
KOJIJICKIHAX»

CoBpeMeHHas cucTema

https://m.edsoo.ru/

14
OpPraHU4YeCKOro Mupa WSEXNIYAK
15 DBOIIOLHUS YeIOBEKA https://m.edsoo.ru/
(anTpOmoreHe’) ADV3JERUE
BIDKVILIUE CHJIBI
16 f([baKTZ B1) https://m.edsoo.ru/
P D7JZMBYPQ
aHTpPOIIOreHe3a
17 OCHOBHEIE CTaguHU https://m.edsoo.ru/
3BOJIIOLIMY YEJIOBEKA 14G19MOQ4K
UYenoBeueckue pacel U
18 P — https://m.edsoo.ru/
PHPOUIBIC ajiarTant XL7QKC5PK
yeJ0BeKa
PesepBHBIii ypOK.
O0600111eHIE IO TEME
19 «BO3HUKHOBEHHE U hitps://m.cdsoo.ru/
R6L7VY2GB
pa3BHUTHE )KU3HHU HA
3emiie»
20 DKOJIOrUA Kak HayKa https://m.edsoo.ru/
Y K46KONS61
)1 Cpensl oOuTanus u https://m.edsoo.ru/
sKoJIornyYecKkre (hakTopbl DCOIEUIC9
AbuoTtnueckue (haKTOpHI.
2 JlaGoparopnast pabota No 0.5 https://m.edsoo.ru/

3. «Mopdonoruueckne
0COOEHHOCTH pacTeHH

G/NF3PINM



https://m.edsoo.ru/G7NF3P1NM
https://m.edsoo.ru/G7NF3P1NM
https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/R6L7VY2GB
https://m.edsoo.ru/R6L7VY2GB
https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/WSEXN9YAK

W3 pa3HbIX MECT
00UTaHUAY.
Jlaboparopnast pabota No
4. «BmusHue cBeTa Ha
POCT M pa3BUTHE
YEPEHKOB KOJICyCa»

73 5 ke dax https://m.edsoo.ru/
MOoTHYECKUE (haKTOPBI AGZSMGNOR
DKOJIOTHYECKUE
XapaKTEPUCTUKHU
MOMYJISALIUHN. bt /fm.ed /
ps://m.edsoo.ru
24 HpaKmqe.(':Kasl pabota Ne 0.5 X42J6ABRN
2 «lloacuér mIoTHOCTH
MONYJIALIMK pa3HbIX
BHJIOB PACTEHUI»
’5 Coo0miecTBa OpraHu3MoB https://m.edsoo.ru/
— Ouonenos 0T2K1PNGZ
%6 OKOJIOTHYECKHE CUCTEMBI https://m.edsoo.ru/
(3KOCHCTEMBI) SILIRWZMR
OcCHOBHBIE ITOKa3aTeIN
SKOCUCTEMBI.
https://m.edsoo.ru/
27 DKOJIOTHYECKUE

nupamuipl. CBolicTBa
skocucteM. Cykueccus

NSTEWOGPE



https://m.edsoo.ru/NSTEW0GPE
https://m.edsoo.ru/NSTEW0GPE
https://m.edsoo.ru/S1LIRWZMR
https://m.edsoo.ru/S1LIRWZMR
https://m.edsoo.ru/0T2K1PNGZ
https://m.edsoo.ru/0T2K1PNGZ
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/A6Z8MGNQR

8 v < 1 https://m.edsoo.ru/
PHUPOJIHBIE SKOCUCTEMBI WIDMMUBCS

9 AHTpPONIOTr€HHbIE 1 https://m.edsoo.ru/
3KOCUCTEMBI WRS65U3WC

30 buocdepa — rnobanpHas 1 https://m.edsoo.ru/
YKOCHUCTEMA 3eMITH 2X1VG5018
3aKOHOMEPHOCTH

31 CVILCCTBOBA 1 https://m.edsoo.ru/

YIECTROBAMHA V5JT6B38Z
ounocdepnr

1 YenoBeuecTBO B | https://m.edsoo.ru/
ouocdepe 3emaun HXCDHPXDJ
CocymiecTBoBaHuE https://m.edsoo.ru/

33 1
MPUPOBI K YEI0BEYECTBA 187G37606
PesepBHBIii ypOK.

34 O000111eHIE TEMBI | https://m.edsoo.ru/
«Coo0mrecTBa u SW5XCF3K6
JKOJIOTUYECKHUE CUCTEMBI»

OBIIEE KOJIMYECTBO
1 34 2.5

YACOB 110 ITPOTPAMME



https://m.edsoo.ru/SW5XCF3K6
https://m.edsoo.ru/SW5XCF3K6
https://m.edsoo.ru/187G37606
https://m.edsoo.ru/187G37606
https://m.edsoo.ru/HXCDHPXDJ
https://m.edsoo.ru/HXCDHPXDJ
https://m.edsoo.ru/V5JT6B38Z
https://m.edsoo.ru/V5JT6B38Z
https://m.edsoo.ru/2X1VG5Q18
https://m.edsoo.ru/2X1VG5Q18
https://m.edsoo.ru/WRS65U3WC
https://m.edsoo.ru/WRS65U3WC
https://m.edsoo.ru/WIDMMUBC5
https://m.edsoo.ru/WIDMMUBC5




IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMH OBPA30BATEJBLHOM TPOI'PAMMBI

10 KJTIACC

Kox nposepsiemoro
pe3yJibTaTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOECHHS
OCHOBHOW 00pa3oBaTeIbHOM MPOrpaMMbl CpeIHero
001rero ooOpazoBaHus

ChopmupoBaHHOCTH 3HAHWI O MECTe W pOJId OWMOJIOTHU B
CUCTEeME€ HAay4yHOro 3HAHUS €CTECTBEHHBIX HAayK, B
(hopmMupoBaHUH COBPEMEHHOM €CTECTBEHHO-HAY4YHOMI
KapTUHBl MHpa ¥ HAy4YHOTO MHUPOBO33PEHUS; O BKIIAJE
POCCHICKHX W 3apyOCKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
Oononoruu; (QyHKIIMOHATHHOW TPaMOTHOCTH YeJOBEeKa s

PELICHMS ) KU3HCHHBIX 3a/1a4

YMeHue pacKpbIBaTh COACPKAHUE OMOIOTUICCKUX TEPMUHOB
U TIOHSTUM: JKU3Hb, KJIETKA, OpraHu3M; MeTaboau3M (oOMeH
BEIIECTB W  TMpEeBpallleHue  DHEPruM),  TOMEOCTa3
(camoperynsius), YpOBHEBasi OpraHU3allksl KUBBIX CHCTEM,
CaMOBOCTIPOU3BEICHUE (PEMPOMYKIIHsI), HACICIACTBEHHOCTD,

U3MCHYUBOCTb, POCT U pa3BUTUC

YMeHue wu3narath OHONOTMYECKHE TeopuH (KJIeTouHas,
XpOMOCOMHasi, MyTaluoHHas1), 3akoHbl (I. Mennens, T.
Moprana, H.M. BaBuioBa) u yueHus (0 IIeHTpax
MHOT000pasusi U MPOUCXOXKIACHUSI KYJIbTYPHBIX pacTeHHM
H./. BaBuioa), onpenensiTs rpaHUllbl UX MPUMEHUMOCTH K

JKHUBBIM CHCTEMaM

YMenue BIageTb METOdaMHU HAay4YHOI'O MMO3HaHHA B Oouosorun
(Ha6J'IIO,I[CHI/Ie U OIHMCAHHUC KXKUBBIX CHCTCM, IIPOLCCCOB H
ﬂBHeHHﬁ; opraHu3anvss W IPOBCACHUC OHOJIOrHYECKOI0
OKCIICPUMCHTA, BBIJIBUKCHUC TUITIOTE3BI, BBISABJICHUC
3aBHCHUMOCTH MCXKOY HCCIIENYCMBIMHA BCJIMYMHaAMU,
00BsICHEHHE MOJIYYCHHBIX PC3YyJIbTaTOB, HCIOJb30BAHHBIX
HAayYHBIX HOHSITI/II;'I, Teopnﬁ H 3aKOHOB; YMCHHUC HOCJIATb

BbIBOAbI HA OCHOBAHHWHU IMOJTYYCHHBIX pe3yJ'II)TaTOB)

YMmenue BBIACIAATE CYHICCTBCHHBIC TIIPU3HAKHW BHUPYCOB,
KIICTOK TIPOKApUOT ©W OYKApHUOT, OAHOKIICTOYHBIX U

MHOT'OKJICTOYHBIX OPraHU3MOB,; 0COOEHHOCTH nmponeccoB




oOMeHa BEIIECTB U TMpEBpallleHHus DHEPIUU B KIETKE,
(oToCcHHTE3a, MIACTUYECKOTO U IHEPreTHYECKOro OOMEHa,
XEMOCHHTE3a, MUTO32, Meiio3a, OILIOZOTBOPEHMS,
Pa3MHOXXEHHS, HWHAMBHUIYyaJIbHOTO pa3BUTHUA OpraHu3Ma

(oHTOTCHE3)

YMeHne NMpUMEHSTh MOJYYCHHBIC 3HAHUS IS OOBSICHEHHS
OMOJIOTUYECKUX TIPOLIECCOB M SIBICHUM, IS TNPUHATUSA
MIPAKTUYECKUX PEIIEHU B TMOBCEAHEBHOM XM3HM B LEJAX
oOecrieyeHns: OE30MACHOCTH CBOETO 370POBBS M 3710POBBS
OKpY’KAIOIIMX JIIofieH, COONIOJIEHUsT HOPM TI'PaMOTHOIO
MOBEJICHUSI B OKpYXKAIOLIEH MPUPOJHOMN Cpejie; MOHUMAaHHE
HEOO0XOAMMOCTH UCIIOJIb30BAaHUS TOCTHKEHUNH COBPEMEHHOM
Owmosmorn W OMOTEXHOJOTHA IS  PAIMOHAIBHOTO

MIPUPOJOTIOIB30BAHUS

YMeHHe pemath JJIEMEHTApHbIE T€HETHYECKHUE 3aJadd Ha
MOHO- ¥  JAWUTHOPUAHOE  CKpEIIMBaHUE, CIEIICHHOE
HAcJeIOBaHUE;  COCTABIATH  CXEMbl  MOHOTHOPUIHOTO
CKpeITUBaHUs ISl MPECKa3aHus HACJCAOBAHUS MPU3HAKOB

y OpraHu3MOB

YMeHue BBINOJHATH JAOOpAaTOpHbIE U MPAKTUYECKHE
paboThl, coOmonaTh MpaBWja MpH padoTe ¢ y4eOHBIM |

"1a0opaTopHbIM 000py1I0BaHUEM

YMeHHe KPHUTHYECKH OIEHWBATh ¥ WHTEPIPETHPOBATH
nHpOpMaLHI0 OHMOJIOTMYECKOTO COJEPKAHUS, BKIIOYAIOIIYIO
IICEBJIOHAYYHBIC 3HAHMS U3 Pa3MUHBIX HCcTOYHHKOB (CMU,
HAYYHO-TIOMYJISIPHBIE ~ MaTepHaibl); STHUYECKUE AaCMEKTHI
COBPEMEHHBIX HCCIEIOBAaHUI B OWOJOTMH, MEIUIIHMHE,

OMOTEXHOJIOTUH

10

yMCHI/Ie co31aBaTb COGCTBCHHBIG IIMCBMCHHBIC H YCTHI:IG
cooOrmieHusi, 0000mas OuosorHUecKyr HWHpOpMaIuo U3
HCCKOJIBKUX HCTOYHHUKOB, FpaMOTHO HCIIOJIBb30BATH

MOHATUHHBIN anmapat OUOJIOTHH

11 KIIACC

Kox nposepsiemoro
pe3yJbTarTa

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTAThl 0CBOEHMS
OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbl CpeHero




001rero o0pazoBaHus

CdopMHUpPOBAaHHOCTh 3HAHWKA O MECTE M POJIM OWOJOTUU B
CUCTEMC HAay4YHOT'O 3HAaHUA €CTECTBCHHBIX HayK, B
(dhopmMupoBaHUU COBPEMEHHOM €CTECTBCHHO-HAYYHOU
KapTUHBI MHpAa W HAYYHOTO MHPOBO33PCHHS;, O BKJIAJC
POCCHUICKHX U 3apyOEKHBIX YUYEHBIX-OHMOJIOTOB B pPa3BUTHE
Ouosiornyu; (YHKIMOHATBHON T'PaMOTHOCTH YeEJOBEKa IS

PCIICHUS ) KU3HCHHBIX 3aJ1a4

YMeHue pacKpbIBaTh CoAepKaHHe OMOJIOTHYCCKUX TEPMUHOB
W TOHATHHA: BUWJA, TONYJSANUsA, TEHO(OH, OSBOJOIIHS,
JBUKYIIHE CHUJIBI (paxTopsr) SBOJIIOLINH,
MIPUCTIOCOOTICHHOCTh OpTaHU3MOB, BHJ1000pa3oBaHMeE,
JKOJIOTHUYECKHe  (PaKTOpBI, OIKOCHCTEMAa,  MPOIYIEHTHI,
KOHCYMEHTBI, PEAYLCHTBI, ICHH IHTAHUSA, DKOJIOTHYECKas

nupaMua, OMOreoreHos3, onochepa

YMeHue uznarath OMOJOrMYECKHE TEOpUHU (PBOJIOLMOHHAS
teopusi Y. [lapBuHa, CHHTETHYECKas TEOPHsI SBOJIOLUK),
3aKOHBI U 3aKOHOMEPHOCTHU (3apozpliieBoro cxonacrsa K.M.
bapa, uyepenoBaHMs TJIaBHBIX HaNpaBICHUM ©W MyTeH
somorm A.H. CeseprioBa, yueHuss o Ouochepe B.U.
Bepnaackoro), onpenensiTe IpaHUlbl UX MPUMEHUMOCTH K

JKHUBBIM CUCTEMaM

YMeHue BiaeTh METOIaMi HAYYHOTO MO3HAHHSI B OMOJIOTHH
(HaOmro/IeHHEe W OINHCAHHWE >KUBBIX CHUCTEM, MPOIIECCOB H
SIBJIGHUM; OpraHu3alnys M IpoBeJeHUE OHOJOTHYECKOrO
OKCIIEPUMEHTa,  BBIIBIKEHUE  THUIIOTE3bl;  BBHISBJICHHE
3aBUCUMOCTH  MEXIy  HMCCIEAYEeMbIMH  BEJIWYHMHAMH,
OOBSICHEHUE TOJIyYEHHBIX Ppe3yJIbTaTOB, HCIIOJIb30BaHHBIX
Hay4HbIX IOHATUH, TEOPUH M 3aKOHOB; yMEHHUE JelaTh

BbBIBOJIbI HA OCHOBAHUH TTOJTYUCHHBIX pe3yanaTOB)

YMeHue BBIICNATh CYIIECTBEHHbIE NPU3HAKU CTPOCHUSA
OHMOJIOTMYECKHUX 00BEKTOB: BHJIOB, MOMYJISALINAMN,
MIPOAYLIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB, OMOTEOLEHO30B U
9KOCUCTEM; OCOOEHHOCTH TMPOILIECCOB  HACJEICTBEHHOM
W3MEHYMBOCTH, €CTECTBEHHOI0 OTOOpa, BUA000pa30BaHUS,
MPUCIIOCOOTIEHHOCTH OPTraHU3MOB, NEHCTBHUS SKOJOTHYECKHUX
(akTOpOB Ha OpraHU3MBI, ITEPEHOCA BEIIECTB M IIOTOKA

OHCPIrUU B DKOCHUCTEMAX, AHTPOIOTCHHBIX W3MEHEHHUI B




9KOCHCTEMAaX CBOEM MECTHOCTH, KPYroBOpPOTa BEUIECTB U

OMOTCOXMMHYECKUX IIHKIIOB B Onochepe

YMeHue MpUMEHSTh MOMy4YeHHBbIC 3HAHUS I OOBSICHEHHS
OMOJIOTUUECKUX TIPOLIECCOB U SIBICHHWH, JUIsI TPUHATHSA
IIPAKTUYECKUX DPELICHUM B IIOBCEJIHEBHOW JKMU3HM B IEJISAX
oOecrieueHrs 0€30MacCHOCTH CBOETO 370POBbS U 30POBBS
OKPY’)KaIOIIMX JIFOZICH, COONIOACHUST HOPM T'PaMOTHOTO
MOBEJICHUSI B OKpYXalolleld MPUPOJHON cpejie; MOHUMaHUe
HEOOXOIMMOCTH MCIOJIb30BaHUS JOCTH)KEHHH COBPEMEHHOU

Oouosorun AJI1 paiuOHAJIbBHOTO IMPUPOAO0IIOJIE30BaAHUSA

YmMmenue peliaTtb JSJICMCHTAPHbLIC OHOJIOrHYECKHUe 3aJga4u,
COCTaBJIAATb CXEMblI IICPCHOCA BCHICCTB W OHCPIrUHU B

9KOCUCTEMaX (LIeTIH MUTaHUS)

YMeHue BBITIONHATH JTA0OpaTOpHBIE H  MPAKTHUYECKHE
paboThl, coOIOgaTh TpaBuiaa Npu padboTe ¢ ydeOHBIM U

"1abopaTopHbIM 000pyTI0OBaHUEM

YMeHHe KpUTHUYECKH OLEHMBAThb M WHTEPIPETHPOBATH
nH(popMalrio OMOJIOTUYECKOTO COAEPKaHUS, BKIIOYAIOIIYIO
NICeB/IOHAYYHbIE 3HAHUSA U3 PA3IUUHBIX UCTOYHUKOB (CMU,
Hay4YHO-TIOMYJISIPHbIE MaTepuasbl); paccmaTpuBath
r7100aNbHBIE JKOJIOTUYECKHE MPOOJIIEMBl COBPEMEHHOCTH,
¢bopMHpOBaTh MO OTHOIIEHUIO K HUM COOCTBEHHYIO

IMO3UITUIO

10

YMeHue cozgaBaTh COOCTBEHHbIE HMUCbMEHHBIE M YCTHBIE
cooOmieHusi, o0oOmas OHOJIOrHYecKyl0 HH(OpPMALUIO U3
HECKOJBbKHUX HCTOYHHKOB, rpaMOTHO HUCIIOJIB30BAaTh

TTOHSATUHHBIN anmapat OHOJIOTHH




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KJIACC

Koxa

HpOBepﬂeMblﬁ 3JIEMEHT COACPKaHUSA

buonorus kak HayKa

1.1

buonorust — Hayka o »uBoil npupoje. Ponp Ouonoruu B ¢popMupoBaHuu

COBPEMEHHOM HAayYHOU KapTUHBI Mupa. CrucTeMa OMOJIOTHIEeCKIX HayK

1.2

MeToapl MO3HAHUS JKUBOM NpUPOAbl (HAOIMIOJEHHE, SKCIEPUMEHT,
OlHCaHue, U3MEpPEHNe, KIacCuPUKaIs, MOJICTUPOBAHUE, CTATHCTUYCCKAS

00paboTKa JTaHHBIX )

JKuBbIe CHCTEMEI U BX opraHu3anuia

2.1

XKusbie cucrembl (OMOCHCTEMBI) KaK MpeAMET HU3y4YeHUs OMOIOTHH.

CBolicTBa OMOCHUCTEM M UX pa3HOOOpa3ue

2.2

YpoBHH  opraHm3anud  OMOCHCTEM: MOJIEKYJISIPHO-T€HETUYECKHU,
KJIETOYHBIM, OPraHU3MEHHBIN, MOMYJIALMOHHO-BUIOBOM, JKOCHCTEMHBIN,

ounochepHbIi

XHUMHUYECKUH COCTAB U CTPOCHUE KIIETKH

3.1

XUMUYECKUN COCTaB KJIETKU. XUMHUYECKUE DJIEMEHTHI: MaKpPOAJIEMEHTBHI,
MHKpO3JIEMEHTHI. Bona u muHepanbHble BemlectBa. DyHKUMM BOABI U

MHUHEpaJIbHBIX BEIIECTB B KiIeTKe. [lommepikanre 0CMOTHYECKOTO OalaHca

3.2

Benxu. CocraB u cTpoeHne 0eTkoB. AMHHOKHCIIOTHI — MOHOMEPHI OEJIKOB.
He3ameHuMble ¥ 3aMEHMMbIE aMUHOKHUCIOTBI. AMHUHOKHCIOTHBIA COCTaB.
YpOoBHH CTPYKTYyphl OEIKOBOW MOJIEKYNBI (TIepBUYHAS, BTOPHUYHAS,
TpPEeTUYHAsi ¥ YETBEPTHYHAs CTPYKTypa). XMMHUYECKHE CBOICTBAa OEIKOB.
buonornueckune GpyHKIMN OCIKOB.

®epMmeHTHl — OWoNorHueckue Kartamuzatopbl. CtpoeHue GdepMmeHTa:
aKTUBHBIH  1LEeHTp, cyOcTpaTHas crneuupuvHocth.  KodepMeHTsI.

Buramunbl. OTinuust GepMEHTOB OT HEOPraHUYECKUX KaTalln3aToOpoB

3.3

VYraeBoasl: MOHOcaxapuisl (TJIIOKO3a, pubo3a U Je30kcupubosa),
aucaxapubl (caxaposa, JaKTo3a) U Mojucaxapuasl (Kpaxman, TJIUKOTEH,
HEeJUTI0NI03a). bruonornueckue GpyHKINH yTiIeBOAOB.

Jlunuasl:  Tpuriuuepuasl, crepouibl, ¢dochomunuasl. ['unpopunbHO-




rusipooOHbIe cBoiicTBa. buonorndyeckue ¢pynkuun naunuaos. CpaBHEHHE

YIJIeBoOd0B, OEJIKOB U JIMIIU 0B KaK UCTOYHUKOB SHCPTHUU

34

Hykneunosbie kucnorsl: JIHK u PHK. Hykneoruasl — MoOHOMEpbI
HYKJIEHHOBBIX KucioT. Ctpoenune u ¢pynkuuu JTHK. Ctpoenune u ¢pyHKIMn

PHK. AT®: ctpoenue u pyHKIUN

3.5

[uronoruss — Hayka o kierke. Knerounas teopus. Meroasl n3ydeHus

KJICTOK

3.6

Knetka kak wnenoctHas xuBasi cuctema. OOmue MNpU3HAKK KIIETOK:
3aMKHyTasi HapykHas MemOpana, Monekynsl JIHK kak renernueckwmii

arrapar, CUCTeMa CUHTC3a Ocika

3.7

Tumbel KIETOK: JyKapuOTHYeCKas W TpokapuoTudeckas. OcoOeHHOCTH
CTPOCHHsSI TPOKAPUOTHUECKON KieTkn. KieToyHas creHka OakTepui.
CrpoeHne 3yKapuoTUdecKkor KiaeTkr. OCHOBHBIE OTIMYMS PACTUTEIBHOM,

’KMBOTHOM M TPUOHOM KIIETKH

3.8

IToBepXHOCTHBIE CTPYKTYpPbI KIETOK — KJIETOUYHAS CTEHKa, MTUKOKAIMKC, UX
¢yukuuu. [lnasmatudeckas wmemOpaHa, e€ cBolcTBA U (DYHKIIHH.
[Muromnasma u e€¢ opraHouabl. OpHOMEMOpaHHBIE OPraHOMIBI KIIETKHU:
sHportazmatuaeckas  cetb  (OIIC), ammapar [ombmku, JTU30COMBI.
[TomyaBTOHOMHBIE  OpraHOWIBI  KJIETKM: MHTOXOHAPHM,  IUIACTHBI.
[IpoucxokneHne  MUTOXOHAPUH W TuIacTUA.  Bugsl  mmactuf.
HemeMOpanHbIe OpraHoWIbl KJIETKH: PHUOOCOMBI, KJIETOYHBIH LIEHTP,

PCCHUYKHU, KTYTHUKH. q)yHKI_II/II/I OpraHon 0B KJICTKH. Bxarouyenus

3.9

Snpo — perynsaTopHblii HeHTp kiIeTKH. CTpoeHue sipa: saepHas 000104Ka,

KapuoIia3Ma, XpOMaTHH, sAPBIIIKO. XPOMOCOMBI

3.10

TpaHcHOpT BEIIECTB B KJIETKE

KuzHeaeaTeIbHOCTD KICTKH

4.1

OOMeH BemiecTB, WIM MEeTa0oIM3M. ACCUMIIISIIHS (TJIaCTHYSCKU OOMEH)
U JUCCUMWIALUSA (SHEpPreTM4eckuii oOMEeH) — JBE CTOPOHBI E€IUHOIO
mporiecca MerabonuzMa. Tumbl oOMeHa BelIecTB: aBTOTPOGHBIA U
rereporpodHsiii. Ponb hepMeHTOB B 0OMEHE BEIIECTB W NPEBPAIICHUH

OHCPI'HUU B KIICTKEC

4.2

@®ortocunte3. CBeToBas u TemHOBass (a3pl (oTocuHTe3a. Peakuuu
dotocunTeza. IpdexTuBHOCTD (hoTOCHMHTE3a. 3HAUCHUE (HOTOCHUHTE3A IS
®KU3HU Ha 3emye. BnusHue ycrnoBuil cpensl Ha (HOTOCHHTE3 U CHOCOOBI
TIOBBIIIEHUS €T0 MPOJAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XemocuHTe3. XEeMOCHHTEe3upykolme OakTepuu. 3HAYeHHE XEMOCHHTE3a

JJIA J)KU3HHU Ha 3emie




4.3

DHepreTUdecKkuii 0OMeH B KJIeTKe. PaciieruieHne BeIiecTB, BBIJCICHUE U
aKKyMYJIMPDOBAaHHE SHEPTUU B KIETKE. DTambl SHEPreTHYECKOro oOMeHa.
I'mukonu3. bpoxxkenue u ero Buabl. KuciaopomHoe okucieHUE, WU

KJIETOYHOE JibIxanue. DPPEeKTUBHOCTD HIHEPTETHUECKOT0 0OMeHa

4.4

Peakiun MatpuyHoro cuHTe3a. I'enetnueckas wunpopmarms u JJHK.
Peanuzanus renernuyeckoil nHpopmanuu B kieTke. ['eHeTnyeckuit koa u
ero cpoiicrBa. Tpanckpunuus — matpuunblii cunte3 PHK. Tpancisauus —
onocunte3 Oenka. KomupoBanme amumHOKHCHOT. Pomp pubocom B

ouocuHTese Oenka

4.5

Hexknerounsie (hOpMbI JKU3HU — BHPYCHL. VICTOpHSI OTKPBITHS BHPYCOB
(I.H. HBanoBckuii). OCOOCHHOCTH CTPOCHUS M IKU3HEACITEIBHOCTH
BUpycoB. bakrepuodaru. bone3sHu pacTeHuil, *HBOTHBIX M YeEJOBEKa,
BBI3BIBaeMbIe BUpycamu. Bupyc mmmyHomedunmra yenmoeka (BUY) —
Bo30yaurens CIIW/a. Ilpodwmnaktuka pacmpocTpaHeHHs BUPYCHBIX

3a00s1eBaHuil

PazmHoxxenue u HUHAUWBHUYaAJIbHOC Pa3BUTUC OPIraHU3MOB

5.1

KieTouHblid IWKII, WIA XKU3HEHHBIA UK KiIeTku. MHTepdaza m MuTo3.
[Iponecchl, mnporekarome B uHTepdaze. Pemnmukamus — peakuus
matpuuHoro cunre3a JJHK. Ctpoenne xpomocom. XpoMOCOMHBII HAOOp
— Kapuotun. JIummougHBIA W TaIUIOWAHBIA XPOMOCOMHBIE HAOOPBHI.
XpomaTuasl. Huronoruueckue OCHOBBI Pa3MHOKEHHUS u
VH/JVBHIyaJIbHOTO Pa3BUTHUS OPTaHU3MOB.

Jenenne kinerku — muto3. Craaun murosa. [Ipoueccsl, npoucxonsiue

Ha pa3sHbIX CTaJUAX MUTO3A. buronormdyeckuii CMBICIT MUTO3a

52

@opMBl  pa3MHOXKEHHUS OpraHu3MOB: Oecriosioe u ToJioBoe. Bubl
Oecrosioro pa3MHOMKEHHUS: [IeJIeHHE HaJBOe, I0YKOBaHHE OJHO- U
MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE, BETE€TAaTUBHOE pPAa3MHOKECHHE.

I/ICKYCCTBCHHOC KIIOHUPOBAHHUEC OPraHu3MOB, €0 3HAYCHUC JIs CCIICKIIUN
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[TonoBoe pa3MHOKEHUE, €T0 OTIIMYUS OT OECIIONOrO.
Metio3. Ctagun meio3a. [Iporeccel, Mpoucxoasiume Ha CTaauax Meiosa.
[ToBenenue xpomocom B Meiioze. Kpoccunrosep. buonornueckuit cMbIC 1

3HaYeHNE MEN03a

5.4

I'amerorenes — mporecc 0Opa3oBaHUsl MOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBble Kene3bl: CEMEHHUKM U SUYHUKH. OOpa3oBaHuMe M pa3BUTHE
MOJIOBBIX KJIETOK — raMeT (CIepMaTo30u, SUIEKIIETKa) — CIepMaToreHes u
ooreHe3. (OCOOCHHOCTH CTPOCHHS SHIEKIETOK W CHEPMaTO30MJIOB.

OmnonotBopenue. IlapreHorenes

5.5

WuauBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpPHMOHAIBHOE pa3BUTHE




(amOpuorenes). DTambl AMOPUOHATBLHOTO PAa3BUTUA Y TO3BOHOYHBIX
KMBOTHBIX: JpoOjeHue, racTpyJssius, opradoreres. [locramOproHnansHOe
pazButue. Tumbl MOCTIMOPHOHATIBHOIO pPa3BUTHUSA: MPSIMOE, HENPSAMOE
(mmunHOYHOE). BnusHue cpeasl Ha pa3BUTHE OPraHU3MOB; (aKTOPHI,
CIIOCOOHBIE BBI3bIBATh BPOXKIEHHBIE YPOACTBA.

Poct u pa3Butue pacreHunii. OHTOT€HE3 I[BETKOBOI'O PACTEHUS: CTPOCHUE

CCMCHH, CTAAUUN PA3BUTHUSA

HaCJ'Ie,Z[CTBeHHOCTL U UBMCHYHNBOCTb OPIraHNU3MOB

6.1

[Ipeamer u 3amaum reHetuku. Mcropust pa3ButHs TeHETHKU. Bxnan
POCCHUHCKMX U 3apyOeKHBIX YYEHBIX B pa3BUTHUE T'€HETHKH. MeTombl
TCHETUKH  (THOPUIONOTHYECKHA, ITUTOTCHETHYECKUN, MOJEKYISPHO-
reHetnyeckuii). OCHOBHBIE TeHeTHYEeCKHe TOoHATUA. [eHeTnyeckas

CHUMBOJIMKaA, UCIIOJIb3yEMasd B CXEMax CerIIII/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH  HACleJIOBaHHUS  MPU3HAKOB, yCTaHOBJIEHHbIE .
Mennenem. MoHOTHUOpPUAHOE CKpENIMBaHUWE. 3aKOH eIuHOO0Opa3us
ruOpUIIOB TEpBOro TOKosieHUs. [IpaBuio TOMHUHUpPOBaHMA. 3aKOH
pacierieHus Tpu3HakoB. [ MmoTe3a yucToThl ramer. [1oHOe B HemoaHOoe
JOMUHUPOBAHUE.

JlurubpuaHoe CKpellMBaHWE. 3aKOH HE3aBHCHMOIO  HAacIeI0BaHUs
HpI/I3HaKOB. HI/ITOFGHGTI/I‘IGCKHG OCHOBBI JII/IFI/I6pI/IJIHOFO CerH_[I/IBaHI/IH.
AHanu3upylrolee CKpeliuMBaHue. VICmonp30BaHWE — aHAIM3HPYIOIIETO

CKpEITUBaHUS JIJISl OTIPE/ICIICHHS TEHOTHIIa 0COOU

6.3

CuerieHHoe HacienoBaHue npusHakoB. Pabora T. Moprana 1o
CIIETVICHHOMY HAaclleJOBaHUIO TeHOB. HapyieHue cueniaeHus reHoB B
pe3ysibTaTe KpPOCCHHIOBEpa. XpPOMOCOMHAs TEOpHUsl HAcleACTBEHHOCTH.
I'eneTnueckue KapThl.

I'eneruka nmona. XpoMOCOMHOE OmpeiesieHne oyia. AyTOCOMBI U TTOJIOBBIE
XPpOMOCOMBI. I"omorameTHsIe u reTeporaMCTHLIC OpTraHHU3MBI.

Hacnenosanue MMPU3HAKOB, COCIVICHHLIX C ITIOJIOM

6.4

N3MeHuunBOCTb. BI/II[LI NU3MCHYNBOCTU. HEHACJICACTBCHHAsA n
HacieAcTBeHHas. Poib cpeabl B HEHACHEACTBEHHOM W3MEHYMBOCTH.
XapakteprucTuka MOAU(GUKAITMOHHOW U3MEHUYUBOCTU. BapuanmoHHbIH psij
1 BapuauuoHHas kpupas. Hopma peakunn npusHaka. KonnuecTBeHHbIE U
KauecTBEHHbIE TNpPU3HAKM M WX HopMma  peakiuu. CBolicTBa

MOAU(PUKAITMOHHONW U3MEHYUBOCTH

6.5

HaCHeI[CTBeHHaSI, NN TCHOTHUIINYCCKaA, NSBMCHUYHMBOCTD. KombOunatusHas




M3MEHYUBOCTh. Meio3 M MOJOBOM MHpPOLECC — OCHOBA KOMOMHATHBHOMU
M3MEHYMBOCTU. MyTallMOHHAs M3MEHYMBOCTh. Kiaccupukanus MyTamuid:
TCHHBIE XPOMOCOMHBIE, TI'€HOMHBbIE. YacToTa W INPUYMHBI MYTALUM.
MyTtarenusie (pakTopbl. 3aKOH TOMOJOTHYECKHX PSAOB B HACIEICTBEHHOMN

n3menunBoctu H.U. BaBunosa

6.6

I'eneTnka 4denoBeka. KapI/IOTI/IH yenmoBeka. OCHOBHBIC MCTOAbI TCHCTUKH

YeJI0BeKa: TeHCAIOTUYCCKHI, OM3HELOBLIH, IIUTOTCHETUYCCKUI,
OMOXMMHUYECKHUH, MOJIEKYJIIPHO-TE€HETUYECKU . CoBpemeHHoOe
onpeieieHue TE€HOTHIIA: MOJTHOT€HOMHOE CEKBEHUPOBaHUE,

FeHOTUIIMPOBaHHE, B TOoM uuciae ¢ nomowmpro [II[P-ananmsa.
HacnencrBennsle 3abosieBaHusl 4YelOBEKa: I'€HHbIE OOJE3HM, OOJNE3HU C
HACJICICTBEHHON  IPEIpaCIONOKEHHOCTbIO, XPOMOCOMHBIE  OOJIE3HH.
Comaruueckue U reHepaTuBHbIE MyTalMu. [IpuHIUNIbBI 310poBOoro odpasza
KHU3HH, TUATHOCTHKY, PO(YUIAKTUKY U JICUEHUS] TEHETUUECKUX OOJIe3HEH.
MCI[I/IKO-I‘CHCTI/I‘ICCKOG KOHCYJIbTUPOBAHUC. 3HayeHue MGI[I/II_[I/IHCKOI;'I
TEHEeTUKU B IPEJOTBPAICHUM U JICYEHUM T'€HETUYECKUX 3a00jeBaHUN

YCJIO0BCKa

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTUH

7.1

Cenekuus Kak HayKa M IMPOLECC. 3apOKACHUE CEIEKIIMA U JOMECTUKALIHS.
Yuenne H.M. BaBunoBa o0 meHTpax MPOWCXOXKIEHUS W MHOTrooOpasus
KYyJbTYpPHBIX pacTeHuil. LIeHTppl NPOUCXO0XKIEHUSI JOMAIIHUX JKUBOTHBIX.

Coprt, nopojia, mramMmm

7.2

CoBpeMeHHbIE METO/IbI CEJIeKIIMU. MacCOBBIM M HHIWBUYaTbHBI OTOOPHI
B CeJeKUMH pacTeHud u  KUBOTHBIX. OIleHKa  dKCTEephepa.
bnauskoponcTBeHHOE — CKpeulMBaHWe — HMHOpUAMHr. Yucras JIUHMA.
CkpemuBaHue 4YHCTHIX JUHUK. [erepo3uc, wuinu THOpUAHAS CHIIA.
Heponcteennoe ckpemniuBanue — ayroOpuauar. OTnanéHHas ruOpuIu3anus
u e€ ycrexu. VICKyCCTBEHHBI MyTareHe3 W MOJyYeHHUE MOJUILIONI0B.

JIOCTHKEHHUSI CEJIEKIIUN PACTEHHU, )KUBOTHBIX 1 MUKPOOPTaHU3MOB

7.3

buortexHonorus kak orpacib IPOU3BOACTBA. I'€HHAs MH)KEHEpUs. JTarbl
co3nanust pekomOoumHanTHOM JIHK 1 Tpancrennbix opranu3moB. Kietounas
nHxeHepus. KierouHbsle KynbTypbl. MHKPOKIOHAJIBHOE Pa3MHOKECHHE
pactennid. KinoHupoBaHue BBICOKONPOITYKTUBHBIX CEJIbCKOXO3SIMICTBEHHBIX
OpraHM3MOB. OKOJIOTUYECKME U JTHYeckue mnpobiemsl. I'MO -

TCHCTHUYCCKU MOI[PI(I)PIL[PIpOBElHHBIG OpraHu3Mbl

11 KUIACC




Kon

IIpoBepsieMblii 3JIeMEHT COACPKAHUS

DBOJIOLMOHHAA OUOJIOTUS

1.1

DBOJIIOLIMOHHAS Teopus U €€ MECTO B OHOJIOTHH.

CeuzerenscTBa 3BOmonuy. [laneoHTONOTMYECKHE: TOCIEI0BATEILHOCTD
TIOSIBJICHUS BUJIOB B TTaJICOHTOJIOTMYECKOM JIETOIUCH, TIEPEXOAHBIE (POPMEI.
Buoreorpadudeckne: cxoacTtBo u pasnuuue ¢ayH U GIOp MATEPUKOB U
OCTPOBOB. DMOPHOJIOTHYECKHE: CXO/ICTBA M PA3IM4YHsI SMOPHOHOB pa3HbIX
BHUI0OB IIO3BOHOYHBIX. CpaBHI/ITeHLHO-aHaTOMI/I‘IGCKI/IeI T'OMOJIOTMYHBIC,
AHAJIOTUYHBIC, PYAUMCHTApPHBIC OpraHbl, aTaBU3MBbI. MO.]'IeKy.]'IHpHO-
OMOXMMHUYECKUE: CXOACTBO MEXaHHW3MOB HACJIEZCTBEHHOCTH U OCHOBHBIX

MeTabOIMUYECKUX MMyTeH Y BCeX OpraHu3MOB

1.2

OpomonionHast teopust Y. Jlapuna. IlpeAamnochiiku BO3HHUKHOBEHUS
napBuHM3Ma. JIBWKylIMe CHUJIBI  3BOJIOUMH BHIOB 1o [lapBuHy
(M30BITOYHOE ~ PAa3MHOXKEHHUE  IMPU  OTPAHUYCHHOCTH  PECYPCOB,
HeompenenéHHass ~ M3MEHYHMBOCTh, Oopb0a  3a  CYIIECTBOBAaHHE,

€CTECTBEHHBII 0TOOD)

1.3

Cunrernueckast teopus 3Bojouuu (CTD) U OCHOBHBIE €€ MOJIOKEHUS.

MuxkposBomtorus. [Tomynsmnus Kak eTMHAIIA BUIAa U SBOJTIOLUN

1.4

JIBrokymmme critbl ((haKTOphl) SBOJIONMH BUJOB B MpUpoie. MyTalmOHHBIHN
nporecc U KOMOMHATHBHas M3MEHYMBOCTh. [lOmyJslIMOHHBIE BOJHBI U
nperip renoB. WM3omsmus wu  murpauus. EcrectBeHHbli orOop —
HanpapJsomui GpakTop 3Boonnu. GopMbl €CTECTBEHHOTO 0TOODA.

[TprucnocoOIeHHOCTh OPraHM3MOB KaK pe3ysbTaT 3Boiouuu. [Ipumeps
MIPUCTIOCOOJICHUH Y OpraHu3MOB. ApoMOp( 036l U UIHOATATITAIIH.

Bun wu BugooOpasoBanme. Kpurepum Buga. OcHoBHbIE (OpPMBI

BH1000pa30BaHMS: T€OTpaPUIECKOE, IKOIOTUIECKOE

1.5

MaxkpoosBomronust. DPopMbl  3BONIOLMH:  (pumeTHyecKas, AUBEPTEHTHAs,

KOHBEpreHTHas, mapamienbHas. HeoOpaTuMocTh 3BOIIOIUN

Bo3HukHOBEHHE U Pa3BUTHUC )XU3HU HA 3emite

2.1

HOHay‘-IHI)Ie MNpEACTABJICHUA O 3apOKIACHUHN KU3HU. HaquLIe THUITIOTE3BI
BO3HUKHOBEHMS JKM3HU Ha 3eMiie: aOuoreHes u MaHCIICpMMUs. XHUMH4YECKast

OBOJJIOLMA. SKCHepI/IMeHTaJII)HOG MOATBECPKACHUC XHUMHYCCKOH 9BOJIIOIIMH.




Hauanpabpie stampl Omosormueckoit sBomronmu. [umnoresa PHK-mwupa.
[IepBrie kieTku U ux 3BoaOLMA. DOPMUPOBAHUE OCHOBHBIX I'PYIII )KUBBIX

OpraHu3MOB

2.2

Pa3Butne xu3Hu Ha 3emiie 1o spam U nepuoaam. Kartapxeil. Apxeiickas u
nporepo3oiickas 3pbl. Ilaneo3oiickas spa U e€ mepuobl: KeMOPUHCKUH,
OPJIOBUKCKHWU, CUITYPUICKUH, TEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHUM.
Me3so3o¥ickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, FOPCKUA, MEJIOBOM.

KaitHo3oiickas 3pa u €€ mnepuojpl: NaJICOr€HOBBIM, HEOrE€HOBBIMH,
AQHTPOIIOTCHOBBIA.  XapakTEepUCTHKAa  KiIUMarta ©  T'EOJOTHYECKHX
nporieccoB. OCHOBHBIE 3Tallbl HBOJIIOLUU PACTUTENBHOTO M >KMBOTHOIO
Mupa. ApoMopdo3bl y pacTeHWil W KUBOTHBIX. [losBIIeHWE, paciBeT U

BBIMHUPAHUEC I'PYIIIT ) KUBBIX OPIraHU3MOB

23

Cucrema OpraHN4YeCKOro MHpa KaK OTPaXKCHUC 3SBOJIIOIUU. OCHOBHBIE

CUCTCMATUYCCKUC I'PYHIIBI OPTaHU3MOB

24

DOBOJIIOLMST  4YeJIOBeKa.  AHTpomosiorus  Kak  Hayka.  Pa3Burtue
MPEICTAaBICHU O IPOUCXOXKAECHWU ueloBeKa. MeToasl U3ydeHus
AHTPOIIOrCHE3A. CXO}ICTBa U pas3inuusa 4YCIOBCKa W KXHUBOTHBIX.
CucremMaTHuecKoe MoJ0KEHUE YEIOBEKa.

Hewxymme  cuiabl  (pakTopbl) — aHTpomoreHesa.  HacnencTBeHHas
W3MEHYUBOCTh M €CTECTBEHHbIH 0TOOp. OOIIecTBeHHbIN 00pa3 >KU3HU,

M3TOTOBJICHUE OPYIUN TPY/Ia, MBILIJIEHUE, PEUYb

2.5

OCHOBHBIE CTauu W BCTBU OBOJIOIHUU YCJIOBCKA: aBCTPAJIOIUTCKU,
UYenosek yMmenbid, YenoBek npamoxoismuid, YemoBek HeaHIepTaabCKUM,
UYenoek  pa3yMmHblii. Haxonkum  HCKOMaeMmblX  OCTaHKOB,  BpeMs
CYILLIECTBOBaHMSI, 0OOJACTh PACIpPOCTpPaHEHUs, OOBEM TOJOBHOTO MO3ra,

o0pa3 KU3HH, OPYAUS

2.6

UYenoBeueckre pacbl. (OCHOBHbIE OOJNIbIIME pachl:  €BPOINEOHIHAS
(eBpa3uiickasi), HETpO-aBCTPAJIOUAHAS (PKBATOpUANIbHAS), MOHTOJOU IHAS
(azuarcko-aMepuKkaHcKas). UepThl MPUCTIOCOOJIEHHOCTH TPEICTaBUTENICH
YelIOBEYECKUX Pac K yCIOBHUSAM CYIIECTBOBaHHUs. EMWHCTBO YeIOBEYECKUX

pac. Kputuka pacuzma

OpraHusMsbl 1 OKpy>Karolias cpea

3.1

DKoJorvMs Kak Hayka. 3aJadd W pa3fenbl  dKOJOTHH. MeToasl

9KOJIOTMUECKUX HCCIIEJOBaHUM. DKOJIOrMUecKoe MUpoBo33peHue. Cpensl




o0UTaHUA OpPraHHu3MOB: BOaHas, HA3CMHO-BO3AyIIHAasA, IMOYBCHHAasd,

BHYTPHOPIraHU3MCHHAA

3.2

Okonornyeckue (akropel. Knaccudukanums sKojJoruueckux (HpaxkTopos:
abMOoTHYECKHE, Oonotuyeckue u AHTPOIIOI€HHBIE. JencrtBue

SKOJIOTHYCCKHUX (baKTOpOB Ha OpraHru3Mbl

3.3

AbGuotnyeckue (bakTopsI: CBET, TeMIeparypa, BIIQ)KHOCTb.
®oronepuonusm.  [IpucmocobneHuss  OpraHu3MOB K JICHCTBUIO

abuoTtnueckux (akTopoB. buonornyeckue puTMeI

34

buotnueckne  dakTopbl.  Buapl = OMOTHYECKMX  B3aWMOJCHCTBUIA:
KOHKYpEHIIUS, XHUIIHUYECTBO, Mapa3uTU3M, MYTyallu3M, KOMMEHCAIU3M
(HaxJIeOHUYECTBO, KBAPTUPAHTCTBO), aMEHCAIN3M, HEUTpaau3M. 3HaUeHHe
OMOTHUYECKNX B3aUMOJCHCTBUI MJisi CyIIECTBOBAaHUS OPraHU3MOB B

MIPUPOJIHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKHE XAPAKTCPUCTHUKHU TIOIMYJISAIHUH. OCHOBHBIC ITOKa3aTEIIN
nommyJjsiour: 4YUCICHHOCTb, INIOTHOCTb, POXIACMOCTb, CMCPTHOCTD,

MIPUPOCT, MUTpaLys. J[MHaMKKa YMCIIEHHOCTH NOMYJISILUU U €€ PEeTyJIsIus

Coo011ecTBa 1 DKOJIOTUYECKUE CUCTEMBI

4.1

Coo0miecTBo opraHuzMoB — OuoLeHo3. CTpyKTypsl OMOLIEHO3a: BUAOBas,
MPOCTPaHCTBEHHAs, Tpoduueckas (mumeBas). Bunb-noMmuaanTel. CBs3U B

OHOIIEHO3E

4.2

Dkosnorudeckne cucteMbl (3kocucteMbl). [lonstne 00 sKocucTemMe U
OuoreoreHose. OYHKITMOHATHHBIC KOMITOHEHTHI 9KOCHUCTEMBI:
MPOJIYLUEHThI, KOHCYMEHTBI, peayleHTbl. KpyroBopoT BeLIECTB U IOTOK
JHEPruM B dKOcUcTeMe. Tpoduueckne (NMUIIEBBIE) YPOBHH 3KOCHCTEMBI.
[Mumessie e U cetd. OCHOBHBIE MOKa3aTeNH YKOCHUCTEMBI: Onomacca,
NPOAYKIMS. DKOJOTHYECKHUE MHUPAMHIBL MPOAYKIUHU, YUCIECHHOCTH,
omomaccel. (CBOWMCTBA JKOCHCTEM: YCTOWYHMBOCTH, CaMOPETYJISAIHNS,

passutue. Cykueccus

4.3

[IpuponHbie 3KOCHCTEMBI. OJKOCHCTEMBI O3Ep M peK. IKocucTeMa
XBOWHOTO WJIH IHPOKOJMCTBEHHOIO JIeca.

AHTpPOTNIOTEHHBIE  SKOCUCTEMBI. ATPOIKOCHUCTEMBI.  YPOOIKOCHCTEMBI.
buonornueckoe W XO3SAWCTBEHHOE 3HAYEHHUE  ArpodKOCHUCTEM U
ypOOdIKOCUCTEM.

buopasnoobOpasue kak ¢axkTop ycroduBocTH 3KocucTeM. CoxpaHeHHe




OMOJIOTUYECKOT0 Pa3HOOOpa3us Ha 3emiie

Yuenne B.U. Bepnanckoro o 6uocdepe. I'paHuibl, cOCTaB U CTPYKTypa
ouocdepsl. XKuBoe BemectBo U ero (Gynkmuu. OcodbeHHOCTH OHOChEpHI

Kak TJI00aJIbHOH SKOCHUCTEMBEL. I[I/IHaMI/IquKOC PAaBHOBCCUC U 06paTHa51

4.4
cBsi3b B Omocdepe. KpyroBopoTsl BemiecTB M OMOTEOXUMHUYECKUE ITUKITBI
3JIEMEHTOB (yrieposa, a3ota). 30HaJIbHOCTh 6Mocdeprl. OCHOBHBIE OOMBI
CyUIH
UenoseuectBo B Oumochepe 3emiu. AHTPONOTeHHbIE W3MEHEHUS B
45 ouocdepe. ['modabHBIC YIKOJTOTHYECKHE TTPOOTIEMBI.

OcHOBa panMOHAJIBHOTO YIPABJIEHUS NPUPOIHBIMM pecypcaMu M HX

ucnoJb30BaHue. JloctukeHus: OMONIOruK U OXpaHa MPUPOIbI




YUYEBHO-METO/IMYECKOE OBECIIEUEHHUE

OBPA30OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI IJ151 YYEHUKA

1. VYueOnuk: buonorus 10 knacc (6a3oBbIit ypoBeHb) ABTopbl: [laceunuk B.B.,
Kamenckuii A.A., Py6rioB A.M. u apyrue /Ilox pen. Ilaceunuka B.B.
M.«IIpocBenienuey, 2024r.

2.  YueOnuk: buonorus 11 xmacc (6a3oBbiii ypoBeHb) ABTopsl: [laceunuk B.B.,
Kamenckuii A.A., PyonioB A.M. u npyrue /Iloxg pen. [laceunnka B.B.
M.«IIpocsemienue», 2024r.

METOANYECKHUE MATEPUAJIbBI U151 YAUTEJA

1.  «lloypounsie pazpaboTku. 10—11 kiaccel. ba3oBbIi/yTriyOIEHHBIN YPOBEHBY.
Agropsl: B. B. [Taceunuk, U. H. Ilonomapésa, /. K. bensieB. Mocksa
«ITpocsemienue» 2024r.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HMHTEPHET

1. Enunoe comepikanue oo01mero oopasoBanus. MeToaudeckue MaTepuallbl.

(https://content.edsoo.ru /)

2. HOC Mos mikona (https://myschool.edu.ru /).
3. bubmumoteka LIOK ( https:/monypoxu.pdy/).



https://xn--h1aafgkbnx.xn--p1ai/
https://myschool.edu.ru/
https://content.edsoo.ru/

OHEHOYHBIE MATEPUAJIBI
o ouoJiorum auada 10 kiaacca.

Cneyugukauyus.

1. Hazumauyenume KUM

Pabora npenHa3zHayeHa I TMPOBEACHUS TPOLETYPHl UTOTOBOTO KOHTPOJS HHIMBHIYaJbHBIX
JIOCTIKEHUH oOyuaromuxcs 10 kimacca B 00pa3oBaTENbHOM YUPEXKICHHH TIO TPEIMETY

«buomornay.

KOHTPOJII UHAUBUAYAJIBHBIX )IOCTI/I)KeHI/Iﬁ 06yqa}oumxc;1.

3. CTpykTypa u coaep:xkaHue padoTbl

Ha ocHoBanum pA0OKyMeHTOB, ImepeuncieHHbIXx B 1.2 Crnenudukanuu, paspaboTaH
KoauduKaTop, onpeaensonmii B coorseTcTBiM ¢ TpedoBanusimMu @KI'OC cpeanero oOriero
o0pa3zoBaHMsI IUTAHUPYEMbBIE PE3yJIbTaThl OCBOCHHUSI OCHOBHOM 00pa30BaTENbHOM MPOrpaMMbl
cpeaHero obmero obpasoBaHus Mo mnpeamery «buomorus» Ui HpPOBENEHHs HUTOTOBOTO

B pa60Te MMPCACTaBJICHBI 3aIaHUA 68.30BOTO, IMOBBIIICHHOT'O 1 BBICOKOT'O YPOBH:I.

Pacnpedenenue 3a0anuil no 0CHO8HBIM pazoenam

Paznen kypca

Yucio 3aganuii

MoseKyJIsapHbIA YPOBEHD KU3HU 7
KiieTouyHblil ypOBEHb JKU3HU 4
OpraHu3MeHHbIN YPOBEHb )KU3HU 3
Hroro: 14

KonugukaTop HTOroBoii KOHTPOJIBHOIH PadoThI M0 OHooruy AJs yyammxesi 10 kiaaccos.

(Mcmonp3oBanbel 0003HAUEHUs THMA 3aaaHuii: B — 3amanue ¢ BeiOopoMm otBera, KO — 3amanue c
KpaTkuM oTBeToM, PO — 3a1aHue ¢ pa3BEPHYTHIM OTBETOM. )
VYcnoBHble 0003HaueHUs: YPOBEHb CIOKHOCTH: b — 0a3oBblii ypoBeHb ciokHocTH, [1 —

MTOBBIIICHHBIN YPOBEHb, B — BBICOKHI YPOBEHB

Ne baok O0beKT olleHUBaHNS Kon Tun | Yposen | Makcu
co/iep:KaHusA nposepsie |3aaa b MaJbH
MBIX HHUA | CJI0KHO bl
yMeHuit cTH 0as
3a
BBIINOJ
HEeHHue
1. |Oprannsmens | Pasnmnuus oprannsmos B 3aBucumoctd ot |1.1.4.,2.5. | KO I1 2
bl ypOBEHB croco0a MUTaHHS: TETEPOTPOPHI
KU3ZHU (carpouThI, XUIIHUKH, TAPA3ZUTHI) U
aBTOTPOGBI (POTOTPODEI, XeMOTPO(DEI).
YMeHue fenaTb MHOXKECTBEHHBIN BBIOOD
2. |Opranuzmenn Pa3zmuoxeHne opraHu3MoB — MOJIOBOE U 1.4.,2.6.2. [ KO IT 2
BIif YPOBEHB 6ecrmonoe.
KU3ZHU YMeHune npoBoUTh COOTBETCTBHE
3. |OpranusmeHH NupuBuayansHOE pa3BUTHE OpraHU3Ma 1.1.2,, KO I1 2
bl YPOBEHB (oHTOTEHE3). OMOPHOHATLHBIN 1 1.3.3.,1.4.
JKU3HU NOCTAIMOPUOHATIBHBIN MEPHOABI PA3BUTHUS ,
Oopranu3mMa. Y MEHHE MPOBOIUTH 2.1.1.
COOTBETCTBUE
4. |Opranu3sMeHH MyTanuuu, uX MaTepraibHbIe OCHOBBI — 1.2.2.,1.4. | KO I1 2
bIii YpOBEHB M3MEHEHHUE '€HOB M XpPOMOCOM. YMEHHE ,




KU3HU IIPOBOAUTH COOTBETCTBUE 2.1.1.,
2.1.2.
5. |OpranuzMeHH I'eHeTHMUECKME 3aKOHOMEPHOCTH 1.1.2,, KO
bl YPOBEHB HaCJIEI0BAHMS, YCTAHOBJICHHBIE 1.1.3.,1.4
KU3HU I'"MenneneM, X IUTOJIOTUYECKHE OCHOBBI. ,
Mounorubpuanoe ckpemuBanue. Ymenue |[2.1.1.,2.3
pemaTh OMOJOTHYECKHE 3a1a9n
6. |OpranuzMeHH I'eneTnueckue 3aKOHOMEPHOCTH 1.1.2,, KO
Bl YPOBEHB HACJIE0BAHMS, YCTAHOBJICHHBIE 1.1.3.,1.4
KHU3HU I'.'MenpeneM, UX HUTOJIOTUYECKHE OCHOBBI. ,
JurubpuaHoe ckpemuBaHue. Y MEHHUE 2.1.1.,2.3
peuartbh GMOJIOTHYEeCKHE 3a0aul
7. |OpranuzmenH ['eneTnueckre 3aKOHOMEPHOCTH 1.1.2., PO
bl ypOBEHB HacJIEJOBaHMsl, yCTAHOBJICHHbIE 1.1.3,14
KU3HU I".'MeHnneneM, UX LIUTOJOTUYECKUE OCHOBBI. ,
JurubpuaHoe ckpemuBaHue. Y MEHUE 2.1.1.,23
pemaTbh OMOJIOrMYECKHe 3a1a4n
8. | Knerounsiit OCHOBHBIE YaCTH B CTPOEHHUH KIIETKH. 1.1.1,, KO
YPOBEHb [ToBepXHOCTHBIN KOMILJIEKC KIETKH — 1.2.1.,1.4
KU3HU ouonornueckas memOpana. [{luronnasma c ,
OpraHOMJIAMH U BKJIFOUEHUSIMHU. SApo ¢ 2.6.1.
XpPOMOCOMAaM. [TocrosanHbIE N
BpPEMEHHBIE KOMITIOHEHTHI KJIETKH.
MembOpaHHble 1 HeMeMOpaHHbIE OPTaHOU b,
uX (PYHKIMHU B KJIE€TKE. Y MEHUE JIeJ1aTh
MHO>KECTBEHHBI BEIOOD
9. | Knerounsrii OCHOBHBIE YaCTH B CTPOCHHUH KIIETKH. 1.1.1,, PO
YPOBEHb [ToBEpXHOCTHBIN KOMILJIEKC KJIETKH — 1.2.1.,1.4.
KU3HU 6uosiornueckas memOpana. [{uronnasma ¢ ,
OpraHoOUJIaMH M BKJIIOYECHHUSAMU. SAapo ¢ 24.2.6.1.
XpoMocoMaM. ITocTosiHHBIE 1
BpPEMEHHbIE KOMIIOHEHTHI KJIETKH.
MemOpaHHbIe 1 HEeMEeMOpaHHbIE OPTaHOM/IBI,
uX (pyHKINU B KJIEeTKE. Y MeHUEe padoTaTth ¢
PUCYHKOM
10. | Knerounsrit JIMTUIOUTHBIN ¥ TaIllJIONIHBINA HAO0P 1.1.1., KO
YPOBEHD XPOMOCOM B KJIETKax. Y MEHHE pEIIaTh 1.2.2.,
SKU3HUA OMOJIOrMYECKUE 3a0a9u 1.3.2.,14.
,2.3.
11. | Knerounsrit Knerounsnit mukn sxu3au knetku. Henenane [1.3.2.,1.4. | KO
YPOBEHb KJIETKH — MUTO3 U Meii03. ComaTHueckue u ,
KU3HU IIOJIOBBIE KJIETKU. Y MEHUE TPOBOJAUTH 2.6.2.
COOTBETCTBHUE
12. | MonexynsipH Crpyxrypa u ¢yukuuu JJHK — nocurens  |1.4.,2.2.1. | KO
Bl YPOBEHB HACJIEICTBEHHOW MH(OpMaLIUU KIIETKH. ,2.3.
JKU3HU Permnmukanus JIHK. MaTtpuunast ocHOBa
permukanuu JJHK. ITpaBuno
KOMIUIEMEHTAPHOCTU. Y MEHHE PELIaTh
OMOJIOTHYECKHE 3aaUH
13. | MonekynsipH [Tpornecchl GMOCHHTE3a MOJIEKY OenKa. 1.3.1,14. [ KO




bl YPOBEHb Oranel cuHTe3a. MarpuuHoe ,
SKU3HUA BOCITPOM3BOICTBO O€IKOB B KiIeTKe. YMmenue |2.2.1.,2.3.
penath OMOJOTHYECKHE 3a/1a91
14. | Monexynsipu IToHsATHE O KIETOYHOM JBIXaHUHU. 1.3.1,14. | PO B 3
Bl YPOBEHB beckncnopoaHslii 1 KMCIOPOIHBIN 3TAIlbI ,
JKU3HUA JIbIXaHUSI KaK CTaJlu1 SHEPTreTUYECKOro 2.2.1.,2.3.
obecrieueHust KIETKU. Y MEHUE peliaTh
OMOJI0TMYECKHUE 3aaUn
HUmozo 26

KOJIU®UKATOP

Ilepeuens 2nemenmos cooeparcaniisl, NPo8epseMublX Ha KOHMPOIbHOU pabome no Ouoso2uu

Kona biaemenToB

IIpoBepsiemble YMeHUS

1. 3HaTL/IOHUMATD

1.1 MemoObl HAYYHO20 NOZHAHUS, OCHOBHbBLE NOJIOHCEHUSL
OuONI02UYeCKUX 3AKOHO8, NPABUIL, Meopull, 3aKOHOMEPHOCell,
2unomes:

1.1.1 OCHOBHBIE MOJIOKEHUS OMOTIOTUYECKUX TEOPU (KIIeTOYHas,
XPOMOCOMHasl)

1.1.2 cymHocTb 3ak0HOB (I'. Menpernsi, 3apoabIIeBOro CX0/ICTBA)

1.1.3 CYIIIHOCTb 3aKOHOMEPHOCTEH (M3MEHYMBOCTH; CIIETUICHHOTO
HacJIEJOBaHMsl; HACIEI0BaHuUs, CLIETNIEHHOTO C TI0JIOM;
B3aMMOJEHCTBHSI T€HOB U UX LIUTOJIOTUYECKUX OCHOB); TIPABHII
(momuHupoBaHus I'. Menenst)

1.1.4 METO/IbI HAYYHOTO MO3HAHUS, IPU3HAKY JKUBBIX CUCTEM, YPOBHU
OpraHU3aINH )KUBOW MaTepUH

1.2 cmpoeHue U NPU3HAKU OUOI02UYECKUX 00HEeKMO8

1.2.1 KJIETOK MPOKAPUOT U SYKAPUOT: XUMUYECKUI COCTaB U CTPOCHUE
OpraHOUIOB

1.2.2 T€HOB, XPOMOCOM, TAMET

1.3 CYWHOCMb OUONO2UYECKUX NPOUECCO8 U SIBTIeHULL

1.3.1 0OMEH BEIIECTB U MPEBPALICHHS] SHEPTUHU B KIJIETKE U OpraHUu3Me,
TUIACTUYECKUI M SHEPreTHYECKHI 0OMEH

1.3.2 MHTO3, MEHO03, Pa3BUTHE I'AMET Y MO3BOHOYHBIX JKHBOTHBIX

1.3.3 OIIOJIOTBOPEHHUE Y TIO3BOHOYHBIX KUBOTHBIX; pa3BUTHE U
pa3MHOXKEHUE, MHIUBUIyallbHOE Pa3BUTHE OpraHU3Ma
(oHTOTEHE3)

1.4. COBpPEMEHHYI0 OMOJIOTMYECKYIO0 TEPMUHOIIOTHIO U CUMBOIIUKY TIO
IIUTOJIOTHUH, FTEHETUKE, OHTOTEHE3Y

2.Ymerb

2.1 00BACHAMD

2.1.1 POJIb OMOIOTMYECKUX TEOPHid, 3aKOHOB, IPUHIUIIOB, THUIIOTE3 B
(hopMUPOBaHUN COBPEMEHHOM €CTeCTBEHHOHAYYHON KapTUHBI
Mupa

2.1.2 MPUYUHBI HACIEICTBEHHBIX ¥ HEHACIICICTBEHHBIX N3MEHEHHH,
HACJIE/ICTBEHHBIX 3a00JI€BaHM, FTEHHBIX U XPOMOCOMHBIX
MYyTaIun

2.2. YCMAHABIUBAMb 83AUMOCE3U

2.2.1 CTpOCHUsI U PYHKIIUN MOJIEKYJI, OpDTaHOMIOB KJIETKH;




IUTACTHYECKOTO M SHEPreTUYECKOr0 OOMEHA; CBETOBBIX U
TEMHOBBIX peakluil (hOTOCHHTE3a

2.3. peuiams 33a]a9 PA3HOU CII0KHOCTH IO T€HETUKE U LIUTOJIOTUHU
(COCTaBJISITh CXEMBbI CKPEIIMBAHMS)

2.4. PACNO3HABAMb U ONUCHIBAMb KIIETKU PACTEHUHN U JKUBOTHBIX

2.5. 8b146/14Mb OTINYUTEIbHbIE TPU3HAKU PA3JIMYHBIX OPraHU3MOB

2.6 cpasnueamo (1 0enams 6b1600bl HA OCHOBE CPAGHEHUS)

2.6.1 O6ro0rnueckre 00bEKThI (KJIESTKH)

2.6.2 MHTO3 ¥ MEH03, 0ECII0JIOE U TIOJIOBOE PA3MHOKEHUE

4. BpeMsi BbINIOJIHEHUS Pa0OTHI
[TpumepHOE BpeMsi Ha BBIOJHEHUE 33aJaHUN COCTABJISET:
1) ans 3aganuii 6a30BOr0 YpOBHS CIOKHOCTH — 1 MUHYTa;
2) i1 3aJlaHui MOBBIIIEHHOM CJI0)KHOCTU — OT 2 10 3 MUHYT;
3) Ans 3a7aHMil BBICOKOTO YPOBHS CIOXHOCTH — JI0 5 MUHYT
Ha Brimonnenue Bceit paboTel oTBOAUTCS 40 MUHYT.
5. lonoiHUTEIbHBIE MATEePHAJIbI U 000Py/I0BaAHHE

[Tpu npoBeeHnN pabOTHI TOTIOTHUTEIHHBIX MAaTEPHUAIOB U 000PYIOBAaHUI HE TpeOyeTCs.

6. OueHka BbINOJHEHUS OTACJBHBIX 3aJaHUI B Pa00THI B LEJIOM
1. 3a BepHOE BBITIOJIHEHUE KAXKIOTO U3 3ananuii 1-15, B; BeicTaBisercs 1 6amt, B Apyrom ciydae
- 0 0asIoB.
2. 3a BepHOE BBINIOJHEHUE KaXI0TO u3 3amaHuii B,—B, BbicTaBnsiercs 2 O6amia. 3a OTBETHI Ha
3ajaHusl BBICTaBIsieTcs | Oali, eciii B OTBETE yKa3aHbI JIBe JII0ObIe UG PbI, IPEICTABICHHBIE B
sTasioHe oreera, U 0 6amioB BO Bcex Npyrux ciaydasx. Ecnu oOyuaromieiicst yKa3pIBaeT B OTBETE
0oJbIlle CUMBOJIOB, YeM B MPaBUJIHLHOM OTBETE, TO 3a Ka)bIi JHUIIHUNA CUMBOJ CHUXaeTcs |
6amt (o 0 6ayuToB BKITIOYHMTENHHO). 32 OTBET HA 3amanus B.—Bg BeicTaBmsieTcs 2 6amra, 1 6am,
€CIIM JOMyIlleHa oHa onoka, u 0 6annoB, ecau JOMyIIeHO ABE U 0oJiee OITHOKH.
3.3aganus Yactu 3 OlIEHUBAIOTCS B 3aBUCHMOCTH OT TIOJTHOTHI U TPAaBUIILHOCTH OTBETA.

Cucrema OIlcHMBAHHUA UTOTOBOM KOHTpOJ’IBHOﬁ paGOTLI o OMOJIOTHH

OT1BeThI

Ne Bapmuanr 1 Bapuant 2
1 r B

2 0 a

3 5 6

4 r 0

5 a a

6 B a

7 a 0

8 B r

9 a a
10 a a
11 20 4
12 30 40
13 300 900
14 AABB AaBB
15 25 25
B, Brad OBr
B abr aon
B3 or or




B, 211212 212112
Bs 121323 12331
Bs 123321 122122

Yacte 3. Bapuant 1

1) B mporecce rmmMkonu3a MpU pPACHIETUIGHHH | MOJEKYNBl TJIIOKO3bI 0oOpasyeTrcs 2
MOJIEKYJIBI TUPOBUHOTPATHON KHUCIOTHI M BBIACISACTCS YHEPTHs, KOTOPOM XBaTaeT HAa CHHTE3 2
Moiiekyn ATO.

2) Ecau obGpasoBanoch 112 Mosiekysabl MUPOBUHOTPAAHOM KHUCIOTHI, TO, CJIEIOBATEIHHO
paciueruieHuIo noasepriock 112 : 2 = 56 MoneKys riatoKo36l.

3) Ilpu moTHOM OKMCIIEHWHU B pacueTe Ha OJIHY MOJICKYJIY TJIFOKO3bI 00pa3yetcst 38 MoJeKys
ATO.

CrnenoBaTenbHO, TIPU TIOJIHOM OKHCIEHUU 56 MOJEKYJBI TIIIOKO3bI oOpasyercs 38 x 56 =
2128 monexkyn AT®
2.

1) F'enotumnsr poguteneit: 1) XXenckas ocoOb: aaBb (maet nBa tuma ramet aB; ab. Mysxkckas
0co0b: aabb (oauH THI raMeTt ab).

2) 'enoTunsl TOTOMCTBA: aaBB, aaBB.

3) ®eHoTuIBI MOTOMCTBA: aaBB — CBETJIOBOJIOCHIE, TOMy0OorIa3sie; aaBB — CBETIOBOJIOCHIE,
Kaperiassble.
1) OTtBer BKIIOUaeT B ceOs BCe HA3BAHHBIC BBIMIC DJIEMEHTHI, HE COJEPKUT OMOIOTHUYECKUX
ommn6ok (3 6anna)
2) OTBeT BKJIIOYAET B ce0s 1Ba U3 HA3BAHHBIX BHIIIE DJIEMEHTOB M HE COIEPKUT OMOJIOTHUECKHUX
omunbok, MJIN oTBeT BKIIOYaeT B ceOsl TPU HA3BAHHBIX BBIIIE JJIEMEHTA, HO COACPIKHT
Oounonornyueckue omuoku (2 6ama)
3) OtBer BKIIIOYaeT B ce0sl TOJBKO OJWH W3 Ha3BaHHBIX BHIINIE DJIEMEHTOB U HE COJACPIKHUT
ounonornueckunx omuook, MJIM oTBeT BKItOUaeT B ceOs ABa U3 HA3BAaHHBIX BBIIIE AIEMEHTOB, HO
coJlepKUT Oouonorudeckue omuoku (1 6amm)
4) OTBet HenpaBUIbHBIN ()
5) MakcumanbHbIii 6amt 3

Bapmuanr 2

1) B nporniecce aHEpreTHYECKOro 0OMeHa, B X0/1€ KHCIOPOIHOTO dTara U3 OJHON MOJCKYIIbI
III0KO3bl  o0paszyetcs 36 Mmonekyn AT®, cinemoBaTenbHO, IVIMKOJIU3Y, @ 3aTe€M IOJHOMY
OKHCJICHUIO MOJBEPTIOCh 972 : 36 = 27 MOJIEKYJI IITIOKO3bI.

2) Ilpu rnukonuse oJlHa MOJIEKYJa TJIIOKO3bl paciieruisiercss 1o 2-yx mousekyn [IBK ¢
oOpazoBanueMm 2 moisiekyld AT®. [Toaromy konuyectBo moinekysn AT®, ob6pa3oBaBumuxcs mpu
IJINKOJIN3E, paBHO 27 X 2 = 54,

3) Ilpy moaHOM OKHMCIIEHMH OIHOW MOJIEKYJbl IIII0K03bl oOpasyercs 38 monexkyn ATO,
CJIEZIOBATENIbHO, TPU TOJHOM OKHCIIEHHH 27 MOJEKyJ IIIoKo3bl obpasyercs 38 x 27 = 1026
Mouiekys1 ATO.

2.

3)OTBET: 25% — romy6orna3blii, CBETIOBOJIOCHIH.

1) OtBer BKJIIOYaeT B ceOsl BCe Ha3BaHHbIC BBILIE 3JIEMEHTHI, HE COJCPKHUT OMOJOTHUECKUX
ommbok (3 Oamna)

2) OTBeT BKIIOYAET B ce0s JABa M3 Ha3BaHHBIX BBIIIE JIEMEHTOB U HE COIEPIKUT OMOIOTHUECKUX
ommbok, MJIN oTrBer BKIIOWaeT B ceOsl TpU HA3BaHHBIX BBILIE JJIEMEHTA, HO COAEPIKHUT
ouonorunueckue omuoku (2 H6anna)

3) OtBer BKJIIOYaeT B ce0sl TOJBKO OJUH M3 HA3BaHHBIX BBIIIE AJIEMEHTOB U HE COJEPIKUT
ouonornueckux omubok, NJIM oTBeT BKiItOYaeT B ce0sl 1Ba U3 HA3BAHHBIX BBIIIE 3JIEMEHTOB, HO
COIepXKUT Oronornyeckue omuoku (1 6amr)



4)OTBeT HenpaBUIbHBIHN 0
5)MaxkcuManbHbIi 6armt 3

Maxcumanvrolil nepguuHblil 6ALL 34 8bINOJIHEHUE 8Cell pabomul — 32.
[Ikana mepeBoaa MepBUYHOTO OAJIa 32 BHITOJTHEHUH KOHTPOJIBHOM paboThl B OTMETKY IO S-HOM
IKase

OTMSTKa mo 5- 2 3 4 5
HOM IIKaJIe
IepBuuHbIi 0-9 10-19 20-26 27-32
o0aJ




Hrorosasi koHTpoJbHasi padoTa mo 0uosoruu 3a kype 10 kiacca
BAPUAHT 1

Yactsb 1. ITpu svinonnenuu 3adanuii 1-10 evibepume u3 HeCKONbKUX 6aPUAHNOS 0MBEMA 0OUH BEPHBL
1. K neopzanuueckum geuwjecmeam KiemKu OMHOCAMCA
a) JKUPBI B) Oenku
0) HYKJICHHOBBIE KHCIIOTHI r) BoJa
2. I'noko3a aenaemcsa MOHOMEPOM:
a) reMorJIoOMHa  B) TTIUIIEpUHA
0) rIMKoTeHa T') aJjpeHaIHA
3. Ilpu nonusicenuu memnepamypsvt AKMUGHOCMb (hepmenmos
a) YBEJIMYUBACTCS B) HE U3MEHSIETCS
0) 3ameuIsieTcss  T) CHaydasia 3aMeJIseTCsl, TOTOM YBEIINIHBACTCS
4. B cocmae nykneomuooe PHK ne exooum:
a) aJIecHUH B) I'YaHUH
0) ypaumsi  T) TUMHH
5. Cunme3 monekyn AT® 6 knemke modxcem nPOUCXOOUmMb 6:
a) MUTOXOHJIPUAX U XJIOpOIIacTaX  B) spe U pubocomax
0) anmapare ['obIKU 1 TM30COMax T') XpOMOCOMAX U SIAPBIIIKE
6. Ckonvko monekyn AT® obpazyemcsa npu 6€CKUCI0pOOHOM pacuienieHuu 2ioKo3bl?
a)38 0)4 B) 2 r) 36
7. Bupycot mocym pazmuoxcamucsa
a) TOJIBKO B KJIETKE XO31MHA  B) IIyTEM IPOCTOIO JEJICHUS
0) TOJIBKO OECIIOIBIM ITyTEM  T') TOJBKO MOJIOBBIM ITyTEM.
8. K oonomemopannvim opzanoudam Kiemxku OmHOCAMCA

a) pubOCOMBI B) JIM30COMBI
0) dhbepMeHThI I') MUTOXOH/IPUU
9. B annapame I'onvoxcu oopazyromcesn:
a) JIN30COMBI B) pruOOCOMBI
0) XJIOpPOTIaCThI T') MUTOXOHIPUH
10. Hacneocmeennasa unghopmayun 6 Knemkax 6aKmepuil co0epHcumcs 6:
a) xonbieBor JJHK B) muHenHo# JJHK
0) siape r) pubocomax

11. B adpax Kiemok cau3zucmoit 0060104Ku KUle4HUKa n0360H0UH020 HCU8OmHo2o 20
xpomocom. Kakoe uucno xpomocom 6yoem umens a0po 3u2omot Imo2o rxHcueomnozo? B otset
s3anumute TOJIBKO cooTBeTcTBYIOIIEE YUCTIO.

12. B monekyne /IHK konuuecmeo Hykineomuooe c 2yanunom cocmaeusem 20 % om oouezo
yucna. CKonbKo HyK1eomuoos 6 % ¢ mumMuHoM 6 3moii moaeKyne. B oTBeT 3anmumure
TOJIbKO cooTBeTcTBYIOIIEE YUCIIO.

13. benok cocmoum u3 100 amunokuciom. Onpedenume 4ucio HyK1eomuooe ¢ mojaeKyie
JIHK, kooupyroweit oannwit 6enox. B orser 3anumure TOJIBKO cooTBeTcTBYIOIIEE YUCIIO.

14. Y cooax uépnasa wmepcmo (A) oomunupyem nao Kopuuneeoi (a), a Kopomkonozocms (B)
— HAa0 HoOpmanvHoU OauHou Hoz (b). 3amumuTte TeHOTHN YE€PHON KOPOTKOHOTOW COOaKH,
reTepo3UroTHON TOJBKO MO MPU3HAKY JITHHBI HOT.

15. Ilpu camoonviieHuu 2emepo3uzomHO20 6bICOKOPOCI020 pPACHIEHUA 20poXa (8bICOKUIL
cmeoenvy — A) 0ona kapaukoewvix popm paena (%).

Yacrs 2.
B,. Bvioepume opzanouowt Kiemku, cooepiricauiue Hacj1ie0CmeeHHy unghopmayuio. Boibepume
mpu 6€pHbILX omeena u3 uecmu.

a) sApo T') TU30COMBI



0) anmapar I'onbmku 1) pubOCOMBI

B) MUTOXOHJIPUU €) XJIOPOILIACThI
B,. K sykapuomam omnocam. Beibepume mpu 6epHbix omeema u3 uecmu.

a) OOBIKHOBEHHYIO aMEQY T) JpOAKU

0) MaSIpUHHOTO Mapa3uTa ) XOJIEPHBIN BUOPHOH

B) KUIICYHYIO NAJIOUKY €) BUpyC UMMYyHOJIe(pUIIUTa YeIoBeKa
B;. Onpeoenume 0eéa npusznaka, «8blnadauiux» u3 oduieco cnucka, u 3anuwiume 6 omeem
0yKewl, n00 Komopvimu onu ykazanwl. Ilonoeoe pazmuoscenue cnocoocmeyem:

a) U3MEHEHHUIO TUI0I0BUTOCTH OPraHU3MOB

0) 000CTpEHNIO MEKBHUIOBON OOPHOBI

B) KOMOMHAIINY T€HETUYECKOTO MaTepHala pOJAUTEIbCKUX TaMeT

I') YBEJIMYEHUIO pa3HO0Opa3us (PeHOTUIIOB

1) YBETUUEHHUIO T€HETUYECKOT0 pa3HO00pasus 61aroapst KPOCCUHTOBEPY
B, /Ina kaxcooii ocobennocmu denenus Kiemku yCmanosume, XapaKkmepHa oHa 0nsa Mumosa
unu meuosa:

OCOBEHHOCTH THUII AEJTEHUSA
A) B pesynbTaTe 00pa3yroTcs 2 KIETKA 1) mutO3
B) B pesynbraTte 00pa3yrorcs 4 KIeTKu 2) meiio3

B) novepHue KiaeTKu rariouHbl
I') noyepHue KIIETKU TUTLITONIHBI
J1) mpoucxoasaT KOHBIOTAUS U TIEPEKPECT XPOMOCOM
E) He mpoucxoauT KpOCCUHTOBEP

B;. Yemanoseume coomeemcmeue Meafcdy xapakmepucmulcoﬁ mymauuu u ee munom.

HNPUYUHA MYTALNUA
A) BKIIFOUCHHE JIBYX JIMIITHUX HYKJICOTHI0B B Mosiekyry JIHK 1) rennas
b) xpaTHOE yBennyeHune ynciia XpoMOCOM B FaIUIOUAHON KIIETKE 2) reHOMHas
B) napymienue nocneaoBaTeIbHOCTH aMHUHOKHUCIIOT B MOJIEKYyJIe Oenka 3) xpoMocoMHast

I') noBoport yuactka xpomocomsl Ha 180 rpagycos
J1) yMEHBIIIEHHE YHCIIa XPOMOCOM B COMaTHYECKON KIIeTKE
E) oOMeH ydyacTkamMu HErOMOJIOTHYHBIX XPOMOCOM

Bs. Ycmanosume coomeemcmeue mercoy opeanamu u 3apoOblilesbiMuU JIUCMKAMU, U3
KOMOpPbIX OHU PA36UEAIOMICAL.

OPI'AHBI 3APO/JABIHNIEBBIE JIUCTKHU
A) TOJOBHOM MO3T 1) skTonepma
b) meuenn 2) sHTOAEpMA
B) kpoBb 3) me3ozxepma

I') koctn
J1) momkenynouHas xxemnesa
E) snunepmuc koxu

Yacrs 3.

Pemnre 3axaun

1. B npouecce riukonusa oOpazoBanuck 112 monexkyn nupounorpagHoit kucinotsl (I1BK).
Kakoe koin1uecTBO MOJIEKYJ TIF0KO3bI OJABEPIIIOCH PACIIEIUIEHUIO U CKOJIbKO Mosiekya AT®
oOpasyeTcst IpH MOTHOM OKHUCJICHUH TIIIOKO3bI B KiIeTKax 3ykapuot? OTBET MOsSCHUTE.

2.V yenoBeka TEMHbIHN IIBET BOJOC (A) TOMMHHUPYET HaJ CBETJIbIM IIBETOM (a), Kapui IIBET Ii1a3
(B) — Hag romy6bm (b). 3anuimTe reHOTUIIBI POIUTENEH, BO3MOKHBIE (PEHOTUIIBI U T€HOTHITHI




JIETeH, pOJUBIIHMXCS OT Opaka CBETIOBOJIOCOTO TOIyOOTIa30ro MY>KUYMHBI U TeTEPO3UTOTHOM
Kaperiiazoil CBETIIOBOJIOCOM )KEHITUHBI.



Hrorosasi koHTpoJbHasi padoTa mo 0uosoruu 3a kype 10 kiacca
BAPUAHT 2

Yactsb 1. ITpu svinonnenuu 3adanuii 1-10 evibepume u3 HeCKONbKUX 6aPUAHNOS 0MBEMA 0OUH BEPHBL
1. K opzanuueckum geujecmeam Kiemku pacmenuii OmHoCumcs
a) Boza B) Kpaxmai
0) XJTOpUJ KaTbIIHS I') IOBapEHHAasl COJIb
2. Haubonvuwee Konuuecmeo snepeuu 6bl0eisemcs npu pacujenjieHuu 00H020 2pamma
a) xKupa B) TJIFOKO3bI
0) Oenka T') LEJUTFOI03BI
3. Monomepamu HYKI1eUHOBHIX KUCIOM AGNAIOMCA
a) HYKJICHHOBBIE KHCIIOTBI B) aMUHOKHCJIOTHI
0) HYKJICOTHIbI ') a30THCTbIE OCHOBaHUS
4. B nepenoce Kucnopooa u yeneKkuciozo 2a3za 6 Op2anuzme yuacmeyem
a) (puOpUHOTEeH B) pubpuH
0) remora00uH T') KOJIJIareH
5. Kakue opzanouowsl knemku cooepicam coocmeennyio /[HK?
a) XJIOPOTLTACThI B) pOOCOMBI
0) xomruiekc ["ombmxu T') IU30COMBI
6. Kaxoea ponb monexkyn AT® 6 knemke?
a) 00ecreynBaloOT OPraHu3M dHeprue B) YCKOPSIIOT XUMUYECKHE PeaKLuu
0) y4acTBYIOT B 00pa30BaHUM KJIETOUYHBIX CTPYKTYp T) MOTJIOIIAIOT YHEPTHUIO
COJIHEYHOTO CBETa
7. Cxonvko monexyn AT® oopazyemca npu KuciopooHom pacuienjieHuu 2inoKkosol?

a)38 0)36 B) 28 r)2

8. K 0symemopannvim opzanoudam KiemxKu OmHOCAMCA
a) pubOCOMBI B) JIM30COMBI
0) KTIyTUKH ') MUTOXOHJIPUH

9. B knemkax npokapuom 2envl, 6 KOMOPHIX XPAHUMCA HACI€0CMEEHHAA UHPOpMayus,
pacnonoicensl 6

a) LIUTOILIa3Me B) szIpe

0) MUTOXOHJIPUSX r) pubocomax
10. Buonozuueckoe okucnenue uoém npu 06a3amenabHOM yyacmuu

a) Kuciaopona  B) pepMEHTOB

0) TOPMOHOB  T) HYKJIEHHOBBIX KHUCIIOT

11. Y nnoooeoii myxu opo3oguvl 6 comamuuecKux KiemKax coO0epiHcumcs 8 Xxpomocom, a 6
nonoewix knemkax? B orset 3anumunte TOJIBKO cootBercTByIOLIEE UNCIIO.

12. Kakoii npoyenm nykneomuooe c yumoszunom cooepycum /ITHK, ecau oona eé
A0eHUHO08bIX HYKT1eomuooe cocmaenaem 10% om oouieco uucna. B otBet 3anummure
TOJIBKO cooTBeTCTBYIOIIEE YUCITIO.

13. Kaxoe uucno Hyknieomuooe 6 zene Kooupyem nepeudnyo CmpyKmypy 0eika, cocmoauieco
u3 300 amunoxucnom. B orset 3anummure TOJIBKO cooTBeTcTBYIOIIEE YUCIIO.

14. IlIpu  ckpewqusanuu ncénmozo(A) 2naoxozo (B) (Ouzomozuzoma) u 3enémnozco (a)
mopuwgunucmozo (b) copoxa ¢ FI1 nonyuunuce éce yncénmote enaokue. Onpenenure reHoTUIl
cemsH ropoxa B F1.

15. Kaxoea eepoamnocmu (%) poscoenus vicokux oemeil y 2emepo3uzomuplx pooumeei ¢
HU3ZKUM POCMOM (HU3KOPOCIOCHS OOMUHUPYEn HAO 6bICOKUM POCHIOM).

Yactp 2.

B,. Bvibepume cmpykmypeul, XapakmepHslie moJibKo 01 pACHMUMENbHOU KlemKu. Bvibepume
mpu 6epHblxX omeema u3 uecmu.



a) MUTOXOH/IPUH T') XJIOPOIUTACTHI

0) KJIeToYHas CTeHKa 1) puOOCOMBI
B) BaKyOIIH C KJIETOYHBIM COKOM e) armapar ['onpmku
B> K aemompogham omnocam: Bvibepume mpu 6epHbix omeéema u3 uiecmu.
a) CIIOPOBBIC PACTCHUS T') TUIECHEBBIE TPUOBI
0) OIHOKJIETOYHBIE BOJIOPOCIIU 1) xeMoTpo(dHbIe OakTepun
B) BUPYCHI €) OOJBIIIMHCTBO MPOCTEHIIINX

B;. Onpedenume 0ea npusnaxa, «8blnadaruiux) u3z 00uie20 cCnUcCKa, u 3anuuiume 6 omeem
0yK6bl, NOO KOMOPLIMU OHU YKA3AHBbL.
Ilpu nonoeom pazmuosrcenuu HcueomMHvIX

a) Y4acTBYIOT, KaK MPaBUJIo, IB€ 0COOU

0) MOJIOBBIC KJIETKH 00pa3yloTCs IMMyTEM MUTO3a

B) TaMEThl UMEIOT TaTIONIHBII HA00p XPOMOCOM

') TEHOTHUI TIOTOMKOB SIBJISIETCS] KOITMEW T€HOTHITA OJHOTO U3 POJIUTEICH

1) TEHOTHUIT TIOTOMKOB OOBEINHSAET TeHETHIECKYI0 HH(OpMAIIHIO 000UX pOAUTENICH
B, Ycmanoseume coomeemcmeue medxncoy 0COOEHHOCMAMU KIEMOYHO20 O€/IeHUA U €20
8UOOM.

OCOBEHHOCTH KJIETOYHOI'O AEJIEHUSA BUJ JEJIEHUSA
A) B pe3ynbTaTe IeJeHUs MOSBISIOTCS 4 TaluIOUIHBIC KICTKH 1) Mmuto3
b) obGecnieunBaeT pocT opraHos 2) melio3

B) npoucxoaut npu 00pazoBaHUM CIIOP PACTEHUI U TaMeT KUBOTHBIX
I') mpoucxoauT B cCOMaTHUECKUX KJIETKaX

J1) obecnieunBaeT 6eCroioe pa3MHOKEHHUE U PETEHEPAIIUI0 OPTaHOB
E) noanepxuBaeT mOCTOSHCTBO YKMCIIa XPOMOCOM B TTOKOJICHUSIX

B;. Ycmanosume coomeemcmeue mexcoy XapaKmepucmuKkoi Mymayuu u eé 6udom.

XAPAKTEPUCTHKA BUJ MYTALIUAN
A) U3MEHEHHE TOCIIE0BATEIbHOCTH HYKICOTHI0B B Mojiekyie JJHK 1) rennas
b) nu3MeHeHue cTpoeHus XpoMocoM 2) XpoMOCOMHas
B) uzMenenue unciaa XxpoMocoM B siape 3) reHOMHas

I') nonumnonaus
J1) u3MeHeHue MoCIeI0BaTeILHOCTH PACIIOIOKEHUS TEHOB

By Ycmanoeume coomeemcmeue meixncoy opeanom, mKAHbI0 NO360HOUHO20 HCUBOMIHO20 U
3apoobluLesbiM IUCHIKOM, U3 KOMOPO20 OHU 00PA3yIOmcs.

OPI'AH, TKAHb 3APO/IBIIIEBBIN JINCTOK
A) KHIIIEYHUK 1) auTOHEpMa
b) xpoBb 2) Me3o01epMa
B) mouku
I') nérkue

J1) XpsmieBast TKaHb
E) cepneunas mblmima

Yacrs 3.

Pemnre 3axaun

1. B npouecce KMCIOpOJHOTO 3Tana karaboiausma odpazosanock 972 monexyisl ATO.
Omnpenenure, Kakoe KOJIMYECTBO MOJIEKYJI INIFOKO3bI MTO/IBEPIIIOCH PACIICTIIIEHUIO U CKOJIBKO
mosekys1 AT® o6pa3oBanioch B pe3ysbTaTe INIMKOJIN3a U ITOJIHOTO OKUCIeHHsI? OTBET MOSICHUTE.
2. CkpecTuii TOMO3UIOTHOTO TIeTyXa, uMeromiero rpedens (A) u onepennsie Horu (B) ¢
reTepOo3UroTHOM KypHIlel UMeoLell rpedeHb U rojible HOrM (TeHsl He cueruieHsl). CaMua u



CaMKy MEepBOTO MOKOJEHHS, UMEBIIUX Pa3Hble T€HOTHIIbI, CKPECTUIIN MEX Ty coOoi. Onpenenure
TeHOTHUIIBI POJUTENEH, TEeHOTUIIBI U (DEHOTHUIIBI THOPUIOB MEPBOTO M BTOPOTO MOKOJIEHUH.

Hrorosasi arrectanmoHHas padora mo 6mossoruu 11 kiacce

CTpyKTypa HTOI0BOil KOHTPOJbLHOMH PadoThI.
KonrtposnbHas pabora cocTouT u3 3-x vacreil:
gacth 1 (A) comepxut 16 3amanuit 6a30BOro ypoBHS CIOKHOCTH C BEIOOPOM OTBETA;
yacTh 2 (B) BritoyaeT 3 3a1aHusi  TOBBIIIEHHOTO YPOBHSI CJIOKHOCTH:
— C BEIOOPOM HECKOJIBKUX BEPHBIX OTBETOB;
— Ha COOTBETCTBUE MEXTy OMOJOTHYECKUMH O0BEKTAMU;
— Ha OIpeJIeTIeHHE MTOCIE0BATEIbHOCTH;
yacTb 3 (C) BKiItOUaeT 2 3aJaHusi CO CBOOOAHBIM Pa3BEPHYTHIM OTBETOM.
Ta6auna 1. Pacnipenesnenne 3aganmnii no yacTsM padoTbl

Yactu KoangecTBo 3aganuii Makcumaib Tun 3apannii
HBII 0aJ1]1
Yacte A| 16 16 3ananus ¢ BEIOOpOM
oTBETa
Honanyxth sranaosss
Yacte B| 3 6 3amaHus ¢ KpaTKUM OTBETOM

MOBBIIIEHHOTO YPOBHS

ATrAaveyy A Ay

Yacts C | 2 6 3agaHus ¢ pa3BEPHYThIM
HUroro |21 28

HpOBepﬂeMble YmMeHnud 1 BUJAbI 1€ATCJILHOCTH.
3amanus yactu 1,2 MMPOBEPAOT CYIICCTBCHHLBIC 3JICMCHTBI COACPIKAHUA KypCa CpeHHCfI IITKOJIBI,

c(hOpMUPOBAHHOCTH Y 00YUaIOIIUXCSI HAYYHOTO MUPOBO33PEHUS M OMOIOTUYECKOM
KOMIIETEHTHOCTH, OBJIaJICHUE PA3HOOOPA3HBIMU BUAAMH Y4€OHOU JEATEIbHOCTH:

- BIIaJicHHE OMOJIOTUYECKOW TEPMHUHOJIIOTHEN U CUMBOIUKOM;

- 3HaHHE OCHOBHBIX METOJIOB U3yUCHUs KUBOU MPHUPO/IbI, HanOOJIee BaXKHBIX MTPU3HAKOB
OHOJIOTHYECKUX 00BEKTOB;

- 3HaHHE CYIIHOCTH OMOJOTUYECKUX MPOIIECCOB, SBIECHUHN, 00IIEONOTOrHIeCKIX
3aKOHOMEPHOCTEH;

- TMOHUMAaHHME OCHOBHBIX MMOJIOKCHHUI OMOJIOTUYECKUX TEOPHUi, 3aKOHOB, TIPABHJI, TUIIOTE3,
3aKOHOMEPHOCTEMH, CYyIIHOCTA OMOJOTHYECKHIX TIPOIIECCOB U SIBJICHHIA,

- yMEHHE pacro3HaBaTh OMOIIOTUYECKUE OOBEKTHI IO UX OMUCAHUIO M PUCYHKAM, PEIIaTh
MPOCTEHIIe OMOJIOTMYECKHE 3a/1a49H, UCIIOJIb30BaTh OMOJIOTHYECKHIE 3HAHUS B TPAKTUICCKON
JIeATEeIbHOCTH;

- YMEHHUS OIpeesaTh, CPAaBHUBATH, KIIACCU(DUIINPOBATH, OOBSICHATH OMOJIOTHYECKUE
00BEKTHI U MTPOLIECCHI;




- YMEHWMs YCTaHaBJIMBATh B3aMMOCBSI3H OPTaHU3MOB, IIPOLECCOB, SIBIICHUM; BBISBIIATD
oO0I11e ¥ OTIIMYUTENIbHBIC IPU3HAKY; IPUMEHSTh 3HAaHUS B U3MEHEHHON CUTYalllH.
3ajaHus yacTtu 3 mpelycMaTpUBaIOT Pa3BEPHYTHIM OTBET U HAIIPABIIEHBI HA IPOBEPKY YMEHUI:

- CaMOCTOSITEIBHO ONEPUPOBATH OMOJIOTHYECKUMH MOHATUSMH, 000CHOBBIBATH U
OOBSICHATH OMOJIOTUYECKHE TPOLECCH U SBJICHUSA, TPAMOTHO ()OPMYJIUPOBATH CBOM OTBET;

- IPUMEHATH 3HaHUS B HOBOM CUTYAallMM; YCTAHABIMBATH IPUYUHHO- CIIEIACTBEHHBIC CBS3H;
aHAJIM3UPOBATh, CHCTEMATU3UPOBATh M HHTETPUPOBATH 3HAHMS; 00001IaTh ¥ (HOPMYyITUPOBATH
BBIBO/IBI;

CucremMa oneHUBaHUS OTAEJbHBIX 32JaHUH U Pa00THI B LIEJIOM.

3a BepHOE BBIMOJIHEHUE KXKAOTO 3a/aHus | yacTu paboThl oOyyaromuiics momydaer 1
Oamn. 3a HEBEpHBIM OTBET WMIU €ro OTCyTcTBHE BbicTaBisercs ( OammoB. MakcumanbHOe
KOJIMYECTBO OallyIOB 3a MPaBUJIBHO BBIMOJHEHHBIE 3a/laHusl MEepBOM dactu pabotel — 16
0aJ10B.

3a BepHOE BBINOJHEHUE KAKIOTO 3aJaHusl 2 4acTd paboThl oOydarouuiics mnoiaydaer 2
Oamra. 3a HEBEepHBIM OTBET WM €ro OTCYTCTBUE BbicTaBisiercs O OamioB. MakcuMmanbHOE
KOJIMYECTBO OAJTIOB 32 MPABUILHO BHITIOJHEHHBIC 3aJaHUS BTOPOM 4acTh pabOThl — 6 6aJjljioB.

3a BepHOE BBIMOJIHCHHUE KAKIOTO 3a7aHusi 3 4acTH paboThl OOyYarONMiicss ToaydaeT 3
Oayma. 3a HEBEpHBI OTBET HWJIM €ro OTCYyTCTBUE BhIcTamBisiercss (0 OamtoB. MakcumalibHOE
KOJIMYECTBO OAJIOB 32 MPAaBUILHO BHITIOJHEHHBIC 3aJaHUS TPEThel YyacTu paboThl — 6 0aI0B.
MaxkcuMajibHOe KOJIMYeCTBO 0AJNIOB, KOTOPOE MOXKET MOJYYUTh YYCHHUK 32 BBIIIOJHEHUE BCEH
paboTer — 28 6aJLI0B.

TaﬁJmua nmepesoaa 0a/1J10B B OTMETKH 10 NATHOAJILHON IIKaJIe

OrmeTka 110 «2» «3» «4» «5»
IATHOAIIIIEHOM
IKaJie
[lepBuunbIC Menee 14 15-20 21-25 26-28
OaIbl

Bpems BoinosHenus padorsr: 40 MUHYT.

HNrorosasi arrecTaniuoHHasi padoTa mo OMOJIOTUH Y4YeHHU 11
KJjacca

Bapuanr 1.
Yacrtb 1. Buibepume moavko 00ur eephwiii omaeem u3 npeonoxiceruwvix ( Al — Al5)
Al. HckonaeMble OCTaHKH OPraHU3MOB U3y4aeT:



1) smGpuonorus 2) 6uoreorpadus 3) maneoHtonorust  4) cpaBHUTENbHAs
aHATOMUS
A2. CxoacTBO 3apoJibIiieit pbl0 U 3eMHOBOJIHBIX )KHBOTHBIX Ha TaraxX 3apO/bIIIEBOrO Pa3BUTHS
SIBIISIETCS JJOKA3aTEIIbCTBOM:

1) GroXuMHUECKUM 3) CpaBHUTEIBHO-aHATOMUYECKUM
2) najeoHTOJIOTHYECKUM 4) sMOpUOIOTUYECKUM
A3. N36bITOYHOE KOJTMYECTBO YTJIEBOIOB B OPraHU3Me MPUBOAUT K
1) orpaBieHuo opranuzMa 3) uX MpEeBpaLICHUIO B )KUPBI
2) UX TIPEeBpAIICHHUIO B OCIKU 4) pacieruieHuio Ha 60iee MpoCThIe Belle-

CTBa
A4. B xoz1€ moJI0BOT0O pa3MHOXEHHSI OPTaHU3MOB Y TIOTOMKOB Ha0JIt0JaeTcs
1) moHOE BOCTIpOM3BEIEHUE POAUTEIHCKUX MPU3HAKOB U CBOWCTB
2) nepekoMOMHALIMS IPU3HAKOB U CBOMCTB POAUTEIIBCKUX OPTraHU3MOB
3) coxpaHeHue YUCICHHOCTH JKEHCKUX 0co0ei
4) npeoOajaHe YUCIEHHOCTH MY>KCKHX 0CO0ei
AS. I'enotun — 310
1) HaGop reHOB B MOJOBBIX XPOMOCOMAX 3) COBOKYITHOCTbh T'€HOB JJAHHOT'O OpraHU3Ma
2) COBOKYITHOCTh T€HOB B OJTHOM XpomMocoMe 4) Habop TeHOB B X-XpOMOCOME
A6. Kakasg n3MEHUMBOCTb UTPAET BEAYIILYIO POJIb B 3BOJIIOLIUH KUBOM MPUPOIBI?

1) nuroruTazMaTuyecKast 3) penoTunuueckas
2) MyTallMOHHAas 4) MmoauduKaoHHas
A7. JIBrxyias cuiia 3BOJIIOLNH, YBETUYUBAIOIIAs HEOJHOPOAHOCTh 0CO0EH B MOMYJISILIUU
1) MyTanmoHHast U3MEHUYUBOCTh 3) 6opnOa 3a cyiiecTBOBaHHE
2) MmoaupUKaIOHHAs U3MEHYUBOCTh 4) uckyccTBeHHbIN 0TOOP
AS. TlosiBIeHHE KaKOro MPU3HAKA y YelloBeKa OTHOCST K aTaBHU3MaM:
1) annenaukca 3) MHOTOCOCKOBOCTH
2) mecTunanoi KOHEUHOCTH 4) nuddepenunanyu 3y60B

A9. CommanbHbie (PaKTOPHI IBOJIIOIMH CHITPAIINA PEIIAIOIIYIO POJIb B (POPMHUPOBAHUHU Y YETIOBE-
Ka

1) ynomeHHOM rpyAHON KIETKU 3) uneHopa3aenbHON peun

2) IpSAMOXOXKACHUS 4) S-06pa3HbIX U3rMOOB TO3BOHOYHHKA
A10.0npenenure BEpHYIO MOCIEA0BATEIBHOCTD 3TAIIOB AHTPOIIOT€HE3a

1) npeBHME IO — > JpEBHEHININE IO — > COBPEMEHHBIN 4eJI0BEK

2) HeaHAepTaJIel] — > MUTEKaHTPOI — > CUHAHTPOI

3) npeBHeHIIME JTI0IU — > APEBHUE JIFOAU — > COBPEMEHHBII YeIOBEeK

4) npeBHEUIITNE IO — > JIFOJIM COBPEMEHHOTO THITa
All. K abuotnueckum (GaxTopam, ONpeaesionMM YUCICHHOCTb HOMYJISIMHA, OTHOCST

1) MeXBUIOBYIO0 KOHKYPEHLIUIO 3) noHM)KEHUE MII0I0BUTOCTH
2) mapa3uTu3mM 4) BIaXXHOCTb
A12. HazoBuTe TUIT B3aUMOOTHOIIIEHUI JIMCHUIL M IIOJIEBOK B OMOr€0IleHO3¢E
1) KOHKypeHLUs 2) X035 MH-TIapa3uT 3) cum6103 4) XUITHUK-KepTBa

A13. YkaxuTe mpuMep aHTPOIIOTEeHHOTO (haKkTopa
1) BBIMep3aHue BCXO/I0B NPH BECEHHUX 3aMOPO3Kax
2) yIJIOTHEHHE MTOYBBI aBTOMOOUIIBHBIM TPAHCIIOPTOM
3) noBpexaeHue KyJIbTYPHBIX paCTeHUI HACEKOMBIMH
4) yHUUYTOXXEHHUE BPEIUTENEH CEIbCKOT0 X035ICTBa NTULIAMU
Al4. CokpallieHle YHCICHHOCTH XUIIHBIX )KMBOTHBIX B JIECHBIX OMOIIEHO3aX MPUBEIET K
1) pactipocTpaHeHuIo 3a001€BaHUI CpeIn TPABOSIHBIX KUBOTHBIX
2) yBEIMUYEHHIO BUJIOBOTO pa3HOOOpa3usi pacTeHUI
3) U3MEHEHUIO BUOBOTO COCTaBa MPOAYLIEHTOB
4) pacmypeHnIo KOpMOBO# 0a3bl HACEKOMOSIHBIX KUBOTHBIX



A15. bepézoBast polja — HEYCTOHYMBBIM OMOT€OIIEHO3, TaK KaK B HEM

1) ManorutoqOopo/IHAasI TOYBA 2) HebonpIoe pazHooOpa3re BUIOB

3) Mano cBeTa A pacTeHHA 4) TpaBsIHHCTBIE PACTEHUSI CTPAJAIOT OT HEJOCTaTKa
BJIaru
A 16. K rnoGanbHbIM U3MEHEHUSIM B Ouochepe OTHOCST

1) 3arpsi3HEHHE TIOYBHI B OTACIBHBIX PETHOHAX OTXOJAMHU CEIbCKOXO3IHCTBEHHOTO TIPOH3-
BOJICTBA

2) 3arpsi3HEHUE BO3/IyXa OTXOJaMH ITPOU3BOJICTBA B 30HE PACTIONOKEHHUSI XUMUYECKOTO 3a-
BOJA

3) yHUUYTOXKEHHE MOKapaMu JIECOMapKOBOI 30HBI TOpoaa

4) cokpallileHHEe Ha IJIaHeTe 3aIacoB MPECHOM BObBI
Yactb 2. Buibepume mpu epHbIX omeema u3 npeoioHCeHHbIX 6apUAHMO8 8 3A0AHUU
B1. Pe3ynbTraToM 3BONIOIHH SBIISETCS

1) nosiBIeHNE HOBBIX 3aCYyXOYyCTOWYMBBIX COPTOB PACTEHUN

2) BOBHUKHOBEHHE HOBBIX BHJIOB B U3MEHUBIIUXCS YCIOBUSIX CPEJIbI

3) BBIBEZICHHE BBICOKOIIPOAYKTHBHBIX MTOPOJT KPYITHOTO pOTaTOro CKOTa

4) hopMupoBaHKE HOBBIX MPUCIIOCOOIICHUH K KU3HU B U3MEHUBIINXCS yCIOBUSIX

5) coxpaHeHHe CTapbIX BUOB B CTAOWIBHBIX YCIOBUAX OOUTAHUS

6) monmy4YeHue BICOKOTPOTYKTUBHBIX OPOIMIIEPHBIX KYp
B2. K kascoomy anemenmy nepeoco cmonbya noobepume coomeemcmeyoujuil d1eMeHm us
8MOPO20 U 3anumume 8blOpanHvle YUGpsvl 6 MabaAUYY NOO COOMBEMCMBYIOUWUMU DYKEAMU.
YcTaHOBHTE COOTBETCTBHE MEXTY TPYIIIIaMH PACTEHUH 1 )KHBOTHBIX U HX POJIBIO B SKOCHCTEME

npynja:

Posb B Onocgepe I'pynnbl pacTeHuil U )KMBOTHBIX
npoayueHtsl (1) A) npulpexHast pacTUTEILHOCTh
KOHCYMEHTHI (2) b) xapn

B) nuuMHKH 3eMHOBOJHBIX
I') duTonnankToH
) pacrenus nHa
E) 6onpioit npyaoBuk
3anumuTe B OTBET HUQPHI, PACTIONOKUB UX B IMOPSIKE, COOTBETCTBYIOIIEM OyKBaM:

A|lB | B | T | | E

B3. YcranoBure npaBuiibHYIO MOCIEI0BATEIBHOCTD 3P B UCTOPUHU 3€MIIH.
1) Ilporepo3soiickas
2) Kaitno3oiickas
3) Apxelickas
4) ITaneo3orickas
5) Me3o3oiickas
Yacrb 3. 3a0anus co c60600HbIM Omeemom
C 1. Kakue QpyHKIUH BBIIOIHSIIOT YTII€BOAbI?

C 2. YV naposodunsl cepas OKpacka Tejla W HalWude IMIETUHOK — JOMHHAHTHBIE TPU3HAKH,
KOTOpBIE HACIEIYIOTCsS HE3aBUCHMO. Kakoe MOTOMCTBO CIIEAyeT OXHIATh OT CKpEIIMBaHUS
JKENTON caMKH 0e3 METHHOK C TE€TePO3UTOTHBIM IO 000MM MPU3HAKAM CaMIIOM?




HNrorosas arrectanoHHasi padoTa mo OMOJIOTUM YUEHH 11
KJIacca

Bapmuanr 2.
Yacrs 1.
Buvibepume monvro ooun éepuwiii omeem u3 npeonodicenuvix (Al — A15)
A1l. OO6BbeKTHI U3yueHHUs KaKOH U3 MPUBEIEHHBIX HAYK HaXOISTCS Ha HAJIOPTaHU3MEHHOM YPOBHE
OpraHU3aLMH KUBOTO.

1) MmonexymsipHast OuoIorus 3) smOpHoIOTHS

2) sKoJorus 4) anaToMus
A2. DMOPHOIOrHYECKUM TOKA3aTeIbCTBOM IBOJIIOLNY TO3BOHOYHBIX )KUBOTHBIX CITY>KUT pa3BU-
THE 3apOJbIIIA U3 1) 3urotel  2) COMaTUYECKOU KIETKH 3) criopbl 4) uucTsl

A3. B kiieTke cocpeoToueHa HacleCTBeHHAss MH(POpMaIIHs O TPU3HAKaX OpraHu3Ma, odToOMy
€€ Ha3bIBAIOT
1) cTpyKTypHOU eAMHUIIEH )KHBOTO 3) TeHETUYECKOM €TMHUIICH )KUBOTO
2) GyHKIIMOHATLHOW €TUHUIICH KUBOTO 4) enuHULIeH pocTa
A4. Bosb1ioe 3HaYeHUE NOJIOBOTO PA3MHOKEHUS 11 SBOJIIOLIMA COCTOUT B TOM, YTO
1) mpu OTUIOAOTBOPEHUH B 3UTOTE MOTYT BO3HUKHYTh HOBbIE KOMOWHAITUHN T'€HOB
2) TOYepHUN OPTaHU3M SIBJISIETCS TOYHON KOMUEH POIUTEIHCKUX OPraHU3MOB
3) Onaronaps mporeccy MUTO3a U3 3UTOTHl POPMHUPYETCS 3apOIBILIT
4) pa3BUTHE HOBOTO OPraHW3Ma HAYMHAETCS C JACTICHUS OJHOU KIETKU
AS.T. Menzaens BBeJ NOHATHE "HACIIEACTBEHHBIN (akTOp", KOTOPOE B COBPEMEHHOM reHETHUKE
COOTBETCTBYET MOHSITUIO
1) rubpun 2) reHOTHI 3) ren 4) benotumn
A6. Kakast "3BMEHYMBOCTh UTPAET BEAYIIYIO POJIb B 3BOJIIOLMU KUBOW TPUPOIbI?
1) uuromnazMaTudyeckas 2) MyTaluMOHHAas 3) denorunuueckas 4) monuduka-
LIUOHHAs
A7. B pe3ynbpTare €CTeCTBEHHOTO 0TOOpa BO3HUKAET
1) MmyTanus reHa 3) pazHooOpasue OpraHu3MoB
2) KOHKYpPEHIIUs 0co0ei 4) 6oprba 3a cyliecTBOBaHUE
AS8. Bo3pacTHas cTpyKTypa NOMYyJISIIUA XapaKTEPU3yeTCst
1) cOOTHOLIEHHEM KEHCKUX U MYXKCKUX 0c0o0ei 3) YHCIIEHHOCTBIO 0CO0EH
2) COOTHOIIIEHUEM MOJIOJIBIX U TIOJIOBO3PENBIX 0COOCH 4) e€ MI0THOCTHIO
A9. OcTaTok TpeThero BeKa B yriy IJla3a YeJI0BEeKa — IPUMEp



1) pynumenTa 3) araBu3Ma

2) aHAJIOTMYHOTO OpraHa 4) roMOJIOTMYHOTO OpraHa
A10. Kaxoii ¢akTop aHTpONOreHe3a MOXHO OTHECTH K OHOJIOTHYECKUM?

1) oOuiecTBeHHBIN 00pa3 KU3HU 3) YCTHYIO ¥ IUCbMEHHYIO peyb

2) ecTeCTBEHHBII 0TOOp 4) 6maroycTpoicTBO KUIUIIA

All. O enuHCTBE, POICTBE YEIOBEYECKUX PAC CBUAETEIBCTBYET
1) uX NIpUCIOCOOIEHHOCTH K KU3HU B Pa3HBIX KIMMATHYECKUX YCIOBUSAX
2) oAMHAKOBBIN HAOOP XPOMOCOM, CXOJICTBO UX CTPOCHUS
3) ux pacceneHHe 10 BCEMY 3eMHOMY HIapy
4) uxX cCIOCOOHOCTH MPEOOPA3OBHIBATH OKPYIKAIOIIYIO CPEIY
A12. ITpumepoM aHaJIOTMYHBIX OPIaHOB MOTYT CIIYKUTh
1) kpbUIO JIeTydel MBIIIK U KpbUTo 6a00uku  3) poropasi 4yelnys sIIEpPHUIIbl U MAHIUPb Ye-

penaxu
2) pyKa 4yesoBeKa U HOra JIOIIa 1 4) HUKHSIS YETIOCTh YeoBeKa U co0aku
A13. ®akTop, OrpaHUYMUBAIOIINANA POCT TPABIHUCTBIX PACTEHUI B €JI0BOM JIECY, — HEJIOCTATOK
1) cBeta 2) Teruia 3) BozbI 4) MUHEpaJIbHBIX BEIIECTB
Al4. BzaumooTHoIIeHHs: 60KbUX KOPOBOK M TJIEH — MpUMeEp
1) napazutuzma 2) B3aMOITOMOLIA 3) cumbuo3a 4) XUIHUYeCcTBa

A15. Mope kak ycToi4MBasi 3KOCUCTEMA XapaKTEPU3YETCs
1) nepuoanuecKUMHU KOeOaHUSIMHU KOJIMYECTBA BUJIOB
2) BBICOKOW YHCIIEHHOCTBIO MPOJIYLIEHTOB
3) BBICOKOM YHCIIEHHOCTHIO KOHCYMEHTOB
4) pazHooOpa3reM U OOJIBIIUM KOJTHYECTBOM BHJIOB
A16. I'moGanbHOM 3KOJIOTHYECKON MPOOIIEMOIl 17151 COBPEMEHHOT0 YeJIOBEUECTBA SBIISETCS

1) 3arpsizsHeHne MupoBoro okeaHa 3) aKKIMMaTU3alMs PACTEHUH U KUBOT-
HBIX

2) HaKOIUJIECHUE B MOYBE OPTraHMUYECKUX BEIIECTB 4) aKTUBHOE paccelieHue JI0AeH 1o Iia-
HETE
Yacts 2.

Bvibepume mpu gepHuix omeema u3 npeodioNceHHbIX 8APUAHMOB 8 3A0AHUSIX.
B1. Beibepure npumepsl nanoa anTauim.

1) MOKPOBHUTENILCTBEHHASI OKpAcKa KHUBOTHBIX

2) BUIOM3MECHEHHSI BET€TATUBHBIX OPTaHOB PACTCHUI

3) ucue3HOBEHHE MUILEBAPUTENILHOI CUCTEMBI Y UepBeit

4) BOBHUKHOBEHHE 3yKapUOTHYECKOM KIETKU

5) MosIBJICHUE TEIIOKPOBHOCTH Y TITHI

6) COOTBETCTBHE pa3MepOB TeJla HACEKOMBIX — OIBLIUTEIICH CTPOCHHIO [BETKOB
B2. K kasicoomy snemenmy nepsoco cmonbya noobepume coomeemcmeayouuii d1emeHm u3
8MOPO20 U 3anumume 8blOpanHvle YUGpsvl 6 MabaAUYY NOO COOMBEMCMBYIOUWUMU DYKEAMU.
VY CcTaHOBUTE COOTBETCTBHE MEXK/TY (DAaKTOPaMH Cpe/Ibl M UX XapaKTePUCTHKAMHE

DaxkTOopbI Cpeabl XapaKTepUCTHKH:
buotnueckue — (1) A) IlocTostHCTBO ra30BoOro coctaBa arMocde-
pBI.
Abunotnyeckue — (2) b) M3MeHenune TonmuHbl 030HOBOTO 3KPaHa.

B) M3MeHeHue BIa)KHOCTH BO3/yXa.

') I3MeHeHue YncIeHHOCTH KOHCYMEHTOB.
/1) U3MeHeHne YMcIeHHOCTH IPOAYLIEHTOB.
E) YBenuuenue 4ucieHHOCTH Mapa3uToOB.

3anmumuTe B OTBET I_[I/I(I)pBI, PAacCIIOJIOKHUB UX B IOPAAKE, COOTBCTCTBYIOIIEM 6yKBaMI



B3. Ycranosure MOCJICAOBATCIIBHOCTD IMOABJICHUA B IMPOLECCC 3BOJIIOLNUUN PA3HBIX OTACIIOB pac-

TEHUU.

1) Mmoxoo0pa3Hbie

2) roJioceMeHHbIE

3) manopoTHUKOOOpa3HbIE

4) MOKPHITOCEMECHHBIC

5) Bomopocu
Yacrb 3. 3a0anus co c60600HbIM Omeemom
C 1. Kakue pyHKIIMH BBITOIHAIOT O€TIKU?

C 2. YV yenoBeka TEMHBIM LIBET BOJIOC JIOMUHHUPYET HAJl CBETJIBIM IIBETOM , KApUH LBET ria3 —

HaJ[ TOTYOBIM . 3aNTUIITUTE TEHOTHUIIBI POAUTEINICH, BOSMOXKHBIC ()EHOTHIBI U TCHOTHUITHI ICTEH,

POIUBLINXCS OT Opaka CBETIOBOJIOCOTO TOIyOOIIa30r0 My>KUYMHBI U T€TEPO3UTOTHOM

Kapersiazoil CBETIIOBOJIOCOM KEHIIUHBI.

OtBernbl Ha 3agaHus. Bapuanr 1.
Yacrs 1.

|A1|A2|A3|A4|A5




3 4 3 3 2 1 3 3 3
All Al2 Al3 Al4 Al5 Al6
4 4 2 2 4
Yacrts 2.
B1.2,4,5
B2.
A B B r i E
1 2 2 1 1 2
B3.
| 3 1
Yacts 3.
3aoanus co c60600HbIM OMEemom.
OtBernbl Ha 3agaHus. Bapuanr 2.
Yacrs 1.
Al A2 A3 A4 A5 A6 A7 A8 A9 A10
2 1 3 1 1 2 3 2 1 2
All Al2 Al3 Al4 Al5 Al6
2 1 1 4 4 1
Yacrts 2.
B1.236
B2.
A b B r il E
2 2 2 1 1 1
B3.
L5 | 3 2 4|
Yacts 3.

3aoanus co c60600HBIM OMEEmMoM.







	Таблица 1. Распределение заданий по частям работы
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