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HHOACHUTEJBbHASA 3AIINCKA

[Tpu pa3paboTke mporpaMmbl O OHOJIOTUU TEOPETHUECKYIO OCHOBY Uil ONPENEICHUs
MOIXO0J0B K (opMmupoBaHHUIO coepxaHus yueOHoro mpenmera «buosiorus» cocraBuiu:
koHuentyanbHble nojoxeHuss PI'OC COO o B3auMOOOYCIIOBIEHHOCTH LEJNEH, COlep)KaHus,
pe3ynbTaToB OOyueHUsi U TpeOOBaHUN K YPOBHIO MOATOTOBKH BBITYCKHUKOB, IMOJIOKEHHUS 00
O0MMX LEISIX M MPUHIUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obuiero odbpaszoBanusi B Poccuiickoit @enepanuu, a Takxke MOJIOKEHU 0 crerudpuke OUoIoruu,
e 3HAYCHWU B TMO3HAHMU >KUBOH MPHUPOIBI M OOECIEUYCHHM CYIIECTBOBAHMS YEIOBEYECKOTO
oOurectBa. CorjaacHO Ha3BaHHBIM MOJIOXKEHHSM, OIIPEIETICHbl OCHOBHBIE (PYHKIIUU MPOTPaMMBbI 110
OuoJsioruu u €€ CTpyKTypa.

[IporpamMma o 6uonoruu 1aét npeacTaBiIeHue O Hensix, 00 o0uelt cTpaTeruu 00y4eHus,
BOCIIUTAaHUSI M PA3BUTHS OOYyYarOIIMXCS CpeAcTBaMH ydeOHoro mpenmera «buomorusy,
onpezenseT o0sg3aTeNbHOE TMPEAMETHOE COJIEpKaHUEe, €ro CTPYKTYpY, pachpeleieHHue o
paszienaM M TeMaM, PEeKOMEHAYeMYIO MOCJIeI0BATEIbHOCTh M3Y4YECHHUs yu4eOHOro marepuaia c
y4€TOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JOTUKU 00pa30BaTENIbHOIO IMpoliecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yYaroIIMXCS.

B mporpamMe mno OHONOTMH TakkKe YYUTHIBAIOTCS TpeOOBaHMS K IIAHUPYEMbBIM
JMYHOCTHBIM, METANpPEJIMETHBIM M TPEIMETHBIM pe3ylibTaTaMm oOydeHus B (HOpMUpPOBaAHHH
OCHOBHBIX BH/IOB Y4€OHO-TI03HABATEIHHON 1€ATEIbHOCTH/y4eOHBIX AEUCTBUN 00yYarOIIUXCS 110
OCBOEHUIO COJIEpP>KaHUs OMOJIOTMYECKOro 00pa3oBaHUsl.

B mporpamme mo Ouonoruu (10-11 kmaccel, 6a30BbI ypOBEHb) peaii30BaH MPHUHIIMII
IPEEMCTBEHHOCTH B HW3yYeHHHM Ouosoruu, Omaromapss 4YeMy B HEHW NpOCMaTpUBaeTCs
HAIPaBIEHHOCTh HA Pa3BUTHE 3HAHHM, CBSI3aHHBIX C (OPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IICHHOCTHBIX OpPHEHTAlMH  JIMYHOCTH, OSKOJIOTUYECKOTO  MBIILICHHS,
MPEJCTaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHBIM OTHOIIEHHEM K OKpY)Karolen
npupoHoit cpeze. [losTomy HapsAy ¢ U3ydeHHEM O0IIEOMOIOTHYECKUX TEOPUH, a TaKKe 3HAHUHN
O CTPOCHHM HUBBIX CHUCTEM pPa3HOTO paHra M CYHIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HHUX
IPOIIECCOB B IPOTpaMMe 10 OMOJIOTHH y/IEJIEHO BHUMAHHE HCIIOJIb30BAHHIO TTOJYYSHHBIX 3HAHHUH
B TIOBCEIHEBHOM JKM3HM JUIsl PEIICHUs MTPHUKIATHBIX 337ad, B TOM YHCIE: MPOPUIAKTHKU
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMK  YEJOBEKAa, MEIWKO-TEHETHYECKOTO  KOHCYJIBTHPOBAHHMS,
000CHOBaHMS KOJOTMYECKH 1€J1eCO00pa3HOro MOBEICHUS B OKpY’Karollel NMPUpPOIHON cpefe,
aHalM3a BIMSHUS XO3AHCTBEHHOH NEATENFHOCTH YENOBEKAa Ha COCTOSHHE MPHUPOIHBIX U
HCKYCCTBEHHBIX DKOCHCTEM. YCHWJICHHE BHHUMAHMS K MPUKIAJAHON HAMPaBIEHHOCTH Y4eOHOTO
npeamera «BHOTOTHS» MPOJUKTOBAHO HEOOXOTMMOCTHIO OOECTICUeHHsI YCIOBUH JUIs pEelIeHUs
OJIHOW U3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOTHUECKOT0 00pa3oBaHus, KOTOpas Mpeanosaraet
dopmupoBaHHEe y O0YYarOIUXCsS CIIOCOOHOCTH aaNnTHPOBAThCS K W3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS] COBPEMEHHOI'O MHpA.

buonorus Ha ypoBHe cpenHero obmiero oOpa3oBaHHs 3aHMMaeT BaxkHoe mecto. OHa
oOecrieunBaeT (popMupoBaHUE Yy OOYyUaIOUIMXCS MPEACTABICHUH O HAaydyHOW KapTHHE MHDA,
pacmmpsieT ¥ 0000IaeT 3HAHUS O )KUBOH MPUPO/IE, €€ OTIIMIUTEIBHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLUHU, CO3MAaET YCIOBHS JUIA: TO3HAHUS 3aKOHOB KMBOW TPHUPOJIBI,
dbopmupoBanus (PYHKITMOHAIEHOW TPaMOTHOCTH, HABBIKOB 3JI0POBOTO M 0Oe30macHOro ooOpasa
KHU3HH, 9KOJIOTUUYECKOTO MBIIIUIEHUS, [IEGHHOCTHOT'O OTHOIICHHUS K )KUBOI MPUPOJIE U YETIOBEKY.

Bonbmoe 3HayeHWe OWONOTHS WMEET TakKe Uil pEIIeHUS BOCIHTATENBHBIX U
pa3BUBAIOIIMX 33Ja4 CPEIHEro oouiero ooOpa3oBaHus, couuannizanuu odyyatomuxcs. Mzyuenue
Onosornu odecneunBaeT ycaoBUs s (OpMUPOBAHUS MHTEIUIEKTYaIbHBIX, KOMMYHHUKAIIMOHHBIX
U HMH(QOPMAIIMOHHBIX HABBIKOB, JCTETHUECKOM KYJIbTYphl, CIIOCOOCTBYET HWHTETpalluu
OMOJIOTUYECKUX 3HAHWHU C TPENCTABICHUSAMH M3 IPYTUX y4eOHBIX MPEIMETOB, B YAaCTHOCTH,
¢u3uku, xumuu U reorpadun. HazpanHble MONOXKEHUS O MpeJAHA3HAYEHUH Y4eOHOro mpeamMera



«buonorusy cocTaBMIA OCHOBY ISl ONIPEIEICHUS TTOIX0/I0B K OTOOPY U CTPYKTYPUPOBAHUIO €TO
coJlepKaHusl, IPEJCTABICHHOTO B MPOrpamMmMe 1o OUOJIOTHH.

OTt60p comepkanus yaeOHOro peamMera «bruosorus» Ha 6a30BOM YPOBHE OCYIIECTBIIEH C
MO3UIUI KYJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOyYaIOLIUECs JAOKHbI
OCBOUTH 3HAHUS U YMCHHS, 3HAYMMBbIC JUIsI (POPMUPOBAHUS OOIICH KYIbTYphI, OMPEACIISIONIIe
aJIeKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaIOLIeH MNPUPOAHON cpele, BOCTpEeOOBAHHBIE B
MOBCETHEBHOM JKM3HU U MPAKTHUUECKOU AesTeibHOCTH. Oco00€e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHUMAIOT 3JIEMEHTBl COJIEpP)KaHus, KOTOphIE CIyKaT OCHOBOM g  (QopMHUpOBaHUS
NpPEJCTAaBICHUNA O COBPEMEHHON ECTeCTBEHHO-HAYYHOW KapTHHE MHpPa W HEHHOCTHBIX
OpHUEHTAIMAX JUYHOCTH, CIOCOOCTBYIOUINX I'YMaHU3alUKA OHOJIOTHYeCKOro 00pa3oBaHusl.

CTpyKTypHpOBaHHE COJCpX)aHUA YYEeOHOro Marepuaja B HporpaMMe IO OWOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIBHBIX OCOOEHHOCTAX
JKUBOU IPUPOJIBI, O €€ YPOBHEBOM OPraHU3aLMU U dBOJIIOLMH. B COOTBETCTBUHU C 3TUM B CTPYKTYype
yuebHoro npeamera «buonorus» BblIEIEHBI ClEAYIOUINE cofepxaTelbHble TuHuU: «buonorus
Kak Hayka. MeTopl HayyHOro mo3HaHus», «Kietka kak Ononoruueckas cucremay, «OpraHusm
Kak Ouonornyeckas cucreMay, «CuctemMa U MHOrooOpa3ue OpraHudeckoro Mupa», « IBOJIOIUS
YKUBOU MPUPOABD», « IKOCUCTEMBI U IIPUCYIITUE UM 3aKOHOMEPHOCTI.

Henp u3yuenuss yueOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE — OBIIAJICHHE
00yJalOIMUMHUCS 3HAHUSAMH O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3allid J>KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUI UCIOIb30BaTh 3TU 3HAHMSI JJIi TPAMOTHBIX JEHCTBHI B
OTHONIICHUH 00BEKTOB )KMUBOW IIPUPOJIBI U PEIICHUS PA3IMIHBIX JKU3HEHHBIX TIPOOJIEM.

Jloctuxkenne 1enu u3ydeHus ydeOHoro mpenmera «buonmorus» Ha 0a30BOM ypOBHE
o0ecrnieunBaeTcs pelieHueM CIEAYOIUX 3aau:

OCBOEHHE OOYYArOIIMMHCS CUCTEMbl 3HAHUN O OHOJIOTHYECKUX TEOPHUSIX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, NMpPaBWIIaX, CIY)KaIllUX OCHOBOH Uit (hOPMHPOBAHHUS
MPEJICTAaBICHUI O €CTeCTBEHHO-HAy4YHON KapTHHE MHUpa, O METOJaX HaydyHOTO IO3HaHUS,
CTPOCHUH, MHOT000pa3sMi M OCOOCHHOCTSAX JXHBBIX CHCTEM pa3HOTO YPOBHS OpraHHU3allHH,
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTUH;

¢dbopmupoBaHre y 0OydYaIOMIMXCSl TTO3HABATENBHBIX, WHTEIUIEKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH B MpoIecce aHaIM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJIOTUH HAYYHBIX B3TJISOB,
UJICH U TIOJIXOJIOB K M3YUEHUIO KHUBBIX CHCTEM Pa3HOTO YPOBHS OpTaHHW3aINH;

CTaHOBIIEHHE Yy OOydYarommxcs oOmed KynbTypbl, (YHKIMOHATBHOW TPaMOTHOCTH,
pa3BUTHE YMEHUH OOBSCHATH M OIICHWUBATH SIBJICHUS OKPYXKAIOMIETO MHUpa YKHBOW MPUPOILI HA
OCHOBaHWU 3HAHUH U OMBITA, OJYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;

dhopmupoBaHHe y O0YYaAIOIMIUXCS YMEHHN WIUTIOCTPUPOBATH 3HAYEHHE OMOJIOTHMYECKHX
3HAHUM B TMPAKTUYECKOW MAESITENTbHOCTH YEJOBEKa, PAa3BUTUU COBPEMEHHBIX MEIMIIMHCKHUX
TEXHOJIOTHI 1 arpoONOTEXHOJIOTHH;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHHS 4YEJIOBEKOM >XHUBON MPUPOJIBI,
HEOO0X0IMMOCTH OEpPEKHOTO OTHOUICHHUS K HEl, COOIOIEHUS AITUYECKUX HOPM TIPU MTPOBEIACHUN
OMOJOTUYECKHX UCCIICIOBAHMUIA;

OCO3HAHHE IIEHHOCTH OMOJIOTUYECKUX 3HAHWN JUTS TIOBBIMICHHUS YPOBHS HKOJIOTHYECKOM
KYJIBTYPBI, ISl JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS,

MPUMEHECHHE TTPHOOPETEHHBIX 3HAHUH M YMEHHUI B TIOBCETHEBHOM >KWU3HH JUIS OICHKH
MOCJEICTBUM CBOEH JEATENIbHOCTH IO OTHOIIEHUIO K OKpY)Kalolled cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOMI0IEHNE Mep TPODHUIAKTHKY 3a00IeBaHUH.

B cucteme cpennero obuiero oopazoBanus «buonorusy, nzyyaemas Ha 6a30BOM ypOBHE,
SBIISIETCS  00sI3aTENbHBIM yUEOHBIM TIPEJAMETOM, BXOISIIMM B COCTaB MPEIMETHOW OO0JIaCTH
«EcTecTBeHHO-HAYUYHBIE MTPEIMETHIY.

JInst u3ydeHust OMoyIoruu Ha 6a30BOM YPOBHE CpPEAHETO 00111ero oOpa3oBaHus OTBOJAUTCS
68 dacos: B 10 kmacce — 34 yaca (1 gac B Henenro), B 11 knacce — 34 vaca (1 gac B Hezento).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. Bnosnorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTUHM C OOIIECTBEHHBIMH, TEXHUYECKUMHU U JAPYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, ICTETUKONM u mpaBoM. Ponp Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CucreMa OMOJOrHYeCKUX HayK.

MeTobl TO3HAHMS KUBOW MPUPOABI (HAOIIOACHNE, SKCIIEPUMEHT, ONTMCaHNUEe, U3MEPEHHE,
KJaccuukanms, MOJASITMPOBAHUE, CTATUCTHYECKAss 00pabOTKa JaHHBIX).

JdeMoHcTpanum:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon u @. Kpuk.

TaOmuie! u cxeMbl: «MeToIbl TO3HAHUS )KUBON IPUPOJIBIY.

JlabGopaTopHble U IpaKTHYecKue padoThbl:

[Ipaktuyeckas pabora Ne 1. «Mcmonp3oBaHHME pPA3TUYHBIX METONOB NMPH HM3YYECHUU
OHOJOTUYECKIX 0OBEKTOB.

Tema 2. 7KuBble cucTeMbl M HX OPraHU3ALMA.

Xusbie cuctembl (OMOCHCTEMBI) Kak HpeaMeT u3ydeHusi Omonoruu. OTiIMuYue >KUBBIX
CUCTEM OT HEOPTaHUYECKOU MPUPO/IBI.

CpoiicTBa OuocucTteM U HX pa3HooOpasue. YPOBHU OpraHu3aluu OHOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIM, OPraHM3MEHHBIM,  MONYJSIIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHcTpaumu:

Tabmuipel u cxembl: «OCHOBHbBIE TMPU3HAKH KU3HUY», «YPOBHU OPraHU3AIMH KUBOU
PUPOJIBI».

Ob6opynoBanue: Moaens Moaekyinsl JJHK.

Tema 3. XumMHu4ecKHUii cocTaB U CTPOECHHE KJIETKH.

XUMUYECKUH  COCTaB  KJIETKH.  XHUMHUYECKHE  DBJEMEHTBI:  MaKpOdIJIEMEHTHI,
MHUKpO3JIeMEHTHI. Bosla 1 MUHEpalbHbIE BEIIECTBA.

@OyHKIMM BOJIBI M MUHEpAJIbHBIX BELIECTB B KieTke. llomnepxkaHue OcMOTHYECKOTO
OanaHca.

benxu. Cocta u crpoeHue 0enkoB. AMHUHOKHUCIIOTEI — MOHOMEpHI OenkoB. He3ameHumbie
U 3aMEHHUMbIE€ AMHMHOKHUCIOTHL. AMHHOKHUCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl OEIKOBOI
MOJIeKyJbl (TepBUYHAs, BTOPUYHAs, TPETHUYHAs M YETBEPTHYHAs CTPYKTypa). XHUMHYECKHE
cBoMcTBa 0enKkoB. bruonornyeckue GyHKIMN OEITKOB.

®depMmeHTHl — Ouonoruyeckue karanuzatopbel. CTpoeHue (epMmeHTa: aKTUBHBIA LIEHTP,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Butamunpl. Otnnuus  (QEepMEHTOB  OT
HEOPraHUYECKUX KaTaJIn3aTOPOB.

VYrieBoibl: MOHOCaxapu bl (TII0K03a, pru003a U 1e30Kcupr003a), Iucaxapuibl (caxaposa,
JaKTO3a) W MoJucaxapuabl (Kpaxmal, TJMKOTeH, IeJuitoiao3a). buonornueckue ¢yHKuuu
YIJIEBOJIOB.

Jlumuapl:  Tpurnmuuepuasl, Gocomunuapl, crepounsl. [uapodmibHO-THIPOGOOHBIE
cBoiictBa. buonornyeckue ¢pynkiuu aunuaoB. CpaBHEHUE YIIIEBOJOB, OEIKOB U JUIHUAOB Kak
VCTOYHUKOB DHEPIHH.

Hyxnennoseie kucnotsl: JIHK 1 PHK. HykieoTuasl — MOHOMEpBI HyKIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynkuuu JJHK. Crpoenne u ¢ynxunuun PHK. Bugst PHK. AT®: crpoenue u
GyHKIHIH.

[urtonmorusa — Hayka o kiuerke. Kiierounas Teopusi — npumep B3aUMOJECHCTBUS HIEH U
(GakTOB B HAYYHOM NO3HAHUHU. MeTO bl U3yUEeHUSI KIETKH.

Knerka xak nenoctHas xuBas cuctema. O0I1ue Npu3Haky KJIETOK: 3aMKHYTasi Hapy>KHast
MeMmOpaHa, mosekyinsl JIHK kak renernueckuii anmapar, cuctemMa cuHTe3a Oeska.



Tumbl KIETOK: SyKapHOTHYecKass M mpokapuotudeckas. OcoOEHHOCTH CTPOCHHS
MIPOKApPUOTUUYECKON KJIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTHUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPHl KJIETOK — KJIETOYHAS CTEHKA, MITMKOKAIHUKC, UX (PYHKIIHH.
[Tna3maTtudeckas MeMmOpana, e€ cBoicTBa W (QyHknuu. lluTomnmasmMa u €€ OpraHOUIBL
OnnomemOpannbie opraHoubl kietku: DI1C, anmapar ['oabmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHou/bl KJIETKH: MUTOXOHIPUH, I1acTubl. [IporcxoxaeHrne MUTOXOHIPUM U m1acTua. Bust
wiactug. HememOpaHHble OpPraHouabl KIETKU: PUOOCOMBI, KJIETOYHBINH IIEHTP, IEHTPHUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOUIOB KIETKH. BriatoueHusl.

Snpo — perynasTopHbli LeHTp KieTku. CTpoeHue sapa: saepHas 000104Ka, Kapuoruia3ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemMoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. Illneiinen, P. Bupxos, Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammsbl:  «PacnpeneneHue XUMHUYECKUX O3JEMEHTOB B HEXUBOM IPUPOJIE»,
«PacrnpeniesieHue XUMUYECKUX JIEMEHTOB B )KUBOU MIPUPOAE.

Tabmumsr 1 cxemsl: «llepuogndeckas Tabmua XUMHUYECKHX 3JeMEHTOB», «CTpoeHue
MOJIEKYJIBI BOB», «brnocunTe3 Genka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHue pepmenTay,
«Hyxkneunossie kucnotsl. JJTHK», «Ctpoenue monekynsl AT®», «CTpoeHune 3ykapuoTHUECKOU
KieTkn», «CTpoeHue XKHUBOTHOM KiIeTKu», «CTpOeHHE pacTUTENIbHOM KIeTKu», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s1/Ipa KIETKU», «Y TIeBOAbY, «JIMnuas».

OO6opynoBaHue: CBETOBOM MHMKPOCKOI, 00OpYyIOBaHUE IS MPOBEACHUS HAOIIOJCHHM,
U3MEpEHU, SKCIEPUMEHTOB, MUKPOIpPENapaThl PACTUTENbHBIX, KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlaGoparopHble U NpaKTHYecKue padoThbl:

JlaboparopHast pabota Ne 1. «/3ydeHHe KaTAIUTUYCCKOW aKTHMBHOCTH (PEPMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlabopatopHas pabora Ne 2. «M3ydeHue CTpoeHUS KJIETOK PACTEHHM, KUBOTHBIX H
OaKTepHii o] MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENaparax U UX OMUCAHUE.

Tema 4. /KuzHeneATeJIbHOCTH KJIETKH.

OOmeHn BemiecTB, WM MeTa0OIM3M. AcCUMWIANMS (TNIACTUYECKH OOMEH) U
JUCCUMUIIALINS (PHEpreTuYecKuii 0OMeH) — IB€ CTOPOHBI €IMHOTO Tpolecca Meradoausma. Poib
3aKOHOB COXPAHEHUS BEILECTB U SHEPTUU B TOHUMAaHUH MeTa0oIu3Ma.

Tuner oOMeHa BemiecTB: aBTOTpodHBIN U reTepoTpodHsbii. Ponbs depmenToB B 0OMeHe
BELIECTB U IIPEBPALICHUH JHEPTUU B KIIETKE.

®ortocunre3. CBeroBas u TemHOBas (a3el (QorocuHTe3a. Peakumm ¢oTocuHTesa.
O dexTuBHOCTH (poTOCHHTE3a. 3HAUeHUE (POTOCUHTE3a Ul KHU3HHU Ha 3emiie. Bausaue yciaoBuit
cpelibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PacTEHUH.

XeMocuHTe3. XeMOCUHTE3UpyIole OakTepuu. 3Ha4YeHHe XEMOCUHTe3a Ul KHU3HHM Ha
3emute.

OHepreTndyeckuii oOMeH B  KieTKe. PaclieruieHue  BEIIECTB, BBIJCICHHE U
aKKyMYJINPOBAaHHE SHEPTUU B KJIETKE. DTarlbl S3Heprerndeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucmoponHoe okuciaeHue, WIM  KIETOYHOE JbixaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

Peaknum wmarpuuHoro cuHte3a. [enermueckas wunpopmamms u JHK. Peanuzanus
reHeTUYecKoil MHpopMmaluu B KieTke. ['eHeTnueckuil koA U ero cBOMcTBa. TpaHCKpUNLIUS —
matpuunblii cunTe3 PHK. Tpancnsanus — 6uocunres 6enka. Dtansl Tpancasiuu. KonupoBanue
aMUHOKUCIIOT. Poib pubocom B GuocuHTe3e Oernka.

Hexnerounsle ¢opmbel xu3Hu — BuUpychl. Mcropusi otkpeitusi Bupyco (. W.
NBanoBckuit). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKIIa BUpPYycoB. bakrepuodaru. bonesnun



pacTeHHi, )KUBOTHBIX U YellOBEKa, BhI3bIBaeMble BUpycaMu. Bupyc nmMmyHoaeduinTa yeaoBeka

(BUY) — Bozoymutenr CIIMJla. OOpatHas TpaHCKPHUIIUA, peBEepTa3a W HHTErpasa.
[TpodunakTrka pacnpocTpaHEHHS BUPYCHBIX 3a00ICBaHHIA.
JdemoHcTpauuu:

[optpetsr: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuet  u cxembl: «Tunbl  nuranus», «Metabonmusm»,  «MUTOXOHAPHUSIY,
«QHepreTuueckuit oomen», «Xnopormiact», «Dorocunres», «Ctpoenue JHK», «Crpoenue u
dbyHknmonupoBanue reHa», «Cunre3 Oenka», «['eHernueckuit  konm», «Bupycoi»,
«bakrepnodarn», «Crpoenne wu sku3HeHHbIH 1uka Bupyca CIIW/la, OGaxrtepuodaray,
«Pemmukanms JJHK».

Ob6opynoBanue: monenu-anmumkanuu «Y apoenune JIHK u Tpanckpumnuus», «buocuHres
oenkay, «CTpoeHHue KIETKH», MoJienb cTpykTypsl JJHK.

Tema 5. PasMHoOkeHNe U HHIMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Kierounslii muki, wiM >KM3HEHHBIM LUK kiaeTku. MHTepdaza m mmto3. Ilpormeccsl,
npoTekaromue B uHTEpdasze. Permmukanus — peakuuss marpuyHoro cuntesa JHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOUIHBIM XPOMOCOMHbBIE
HaOopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHJIMBUIYaJIbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenue knetku —Muto3. Ctaauu mutosa. [Iporeccsl, mponcxoasiiye Ha pa3HbIX CTaJusIX
MUTO3a. broIOrnyeckuii cMpIca MUTO3a.

[IporpamMmmupyemast ru0esnb KIETKH — aloInTo3.

@opMbl  pa3MHOXKEHHSI OpraHU3MOB: Oecmojioe U TMoyioBoe. Buasl  Oecronoro
pPa3MHOXEHHS: JIeJIeHUe HaJBOE, MOYKOBAHHWE OJIHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHHME,
BEre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHPOBAaHME OPraHU3MOB, €0 3HAYEHUE s
CEJIEKIIUH.

[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYHUS OT OECTOIOrO.

Metio3. Craguu meitosa. [Iporeccsl, npoucxosmnme Ha ctaausx menosza. [loBegenue
xpomocoM B Mero3e. Kpoccunrosep. buonornueckuii cMpIcia 1 3HaYEHUE MEH03a.

I'amerorenes — nponecc 00pa3zoBaHMs MOJIOBBIX KJIETOK Y dKUBOTHBIX. [10JI0BbIE XKene3bl:
CEeMEHHUKU M sSU4YHMKH. OOpa3zoBaHHE M pa3BUTHE MOJOBBIX KJIETOK — ramer (CrepMaTo3ouf,
AllIeKJIeTKa) — crepmaToreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOEHHS SHIEKIETOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NunuBunyanpHOE€ pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl SMOPHOHATBHOTO Pa3BUTHS Y MO3BOHOYHBIX KUBOTHBIX: JPOOJIEHHE, TacTpyJsaius,
opra"oretes. ITocramOpronanbHOe pa3BuTHE. THUNBI MOCTIMOPHOHAIBHOIO PA3BUTHUSL: HPSIMOE,
HenpsiMoe (TMYMHOYHOE). BiusHue cpelnbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CHOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3zButue pacrennii. OHTOreHe3 IBETKOBOIO PACTEHUS: CTPOEHUE CEMEHH, CTaJUH
pa3BUTHA.

JdemoHcTpanum:

Tabmuib! u cxembl: «@OpMBI pa3MHOKEHHSI OPTaHU3MOBY, «J[BOWHOE OIJIOIOTBOPEHHE Y
[[BETKOBBIX pacTeHUI», «BeretraTuBHOE pa3MHOKEHNE pacTeHUI, «JleneHne KIeTKu OakTepuii,
«CTpoeHHe TMOJOBBIX KIETOK», «CTpoeHHe XpOMOCOMBD», «KileTouHbl UK, «Pernmukanus
JHK», «Muto3», «Meio3», «IIpsimoe u Henpsimoe pa3BUTHE, «I aMeTOreHe3 y MIEKOIUTAOIINX
U yesoBekay, «OCHOBHBIE CTaJIMH OHTOTCHE3a.

ObopynoBaHue: MHUKPOCKOI, MHKpomnpenapaTsl «CriepMaTo30ubl MIIEKOIHUTAOLIETOY,
«Sineknerka muiekonuTaromero», «Kapruokunes B KJleTKkax KOpenIka JyKay, MarHUTHas MOJEIIb-
anmuukanus «Jlenenue kinetku», moaens JJHK, monens meradasHol XpOMOCOMBL.

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:

JlaboparopHast pabota Ne 3. «HabmroaeHne MuTO3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TFOTOBBIX MUKpOIIpenapaTax».



JlaboparopHast pabota Ne 4. «l3ydeHue CTpOEHUS TMOJOBBIX KJIETOK HA TOTOBBIX
MUKpOIpenaparax.

Tema 6. HaciiencTBeHHOCTH M H3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. Mcropusst pa3BuUTHS TeHETHMKUA. Poib muTosoruu u
AMOPHUOJIOTUY B CTAHOBJICHUH T'€HETUKU. BKIIaq poCCUICKUX U 3apyOeKHBIX YIEHBIX B Pa3BUTHUE
FeHeTUKU. MeTobl TEeHEeTUKH (TUOPUIIOIIOTUYECKUH, LUTOTeHEeTHYECKUM, MOJEKYISIpHO-
reHeTudeckuii). OCHOBHbIE T€HETUYECKHE MOHATHUS. | eHeTHYeckasi CHMBOJIMKA, UCIIOJIb3yeMasl B
CXeMax CKpellUBaHUM.

3aKOHOMEpPHOCTH  HAcCIEeJOBaHUs NPU3HAKOB, YyCTaHOBIeHHble [I. Mennenem.
MounorubpunHoe ckpelmBaHue. 3aKoH eInH0-00pa3us ruOpua0B repBoro nokosnenus. [Ipasuo
JOMUHUPOBaHUS. 3aKOH pacuieruieHus npu3HakoB. [mmore3a uwcrtorhl ramer. [lonmHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JlurnbpujHoe CKpellMBaHHWE. 3aKOH HE3aBUCMMOIO  HACJIEIOBAaHUS  IPU3HAKOB.
[{uToreHeTHYeCKHe OCHOBBI JUTHMOPHIHOTO CKPEIIMBAHUSA. AHAJIU3UPYIOLIEE CKpellMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHMS ISl ONIPENIEIIEHHsI TEHOTUIIA OCOOU.

CuerieHHOe HacliejoBaHue Tmpu3HakoB. PabGora T. Moprana 1o CHEMJIEHHOMY
HacCJeI0BaHMIO T'eHOB. HapylleHue cuemieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpA.

XpOMOCOMHas TEOPUs HACIEICTBEHHOCTH. [ eHeTnUecKkue KapThl.

I'eneruka nosa. XpoMOCOMHOE ompeziesieHue 1mojia. AyTOCOMBI U MTOJIOBbIE XPOMOCOMBI.
['omorameTHele M rereporaMeTHble OpraHu3Mmbl. HaciienoBaHue MNpU3HAKOB, CUEIUIEHHBIX C
IIOJIOM.

N3menunBoCTh. BUibl ©3MEHYMBOCTH: HEHACIEACTBEHHAS U HACIEACTBEHHAsA. Poiib cpeibl
B HEHACIEJCTBEHHONW HW3MEHYMBOCTHU. XapPaKTEPUCTHUKA MOAU(PUKAIMOHHON H3MEHUYHUBOCTH.
BapuanuuonHssiil psg u BapuanunoHHas kpuBad. Hopma peakuuu npusnaka. KonnuecTBeHHbIE U
KaueCTBEHHbBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PUKAIIMOHHON N3MEHUYNBOCTH.

Hacnencreennasi, niy reHOTUNIHYECKasi, ©3MEHUYUBOCTh. KOMOMHATUBHAS N3MEHUYUBOCTb.
Meiio3 u monoBOM mpomecc — OCHOBA KOMOMHATMBHOM WM3MEHUMBOCTH. MyTallMOHHas
U3MeHYUBOCTh. Kiaccudukamus myranuii: reHHbIE, XpOMOCOMHBIE, Te€HOMHBIe. YacTtoTa u
MPUYHHBI MyTaluidi. MyTtareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIEICTBEHHON
n3Menunsocty H. . BaBuiosa.

BresnepHast HacClneACTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/bI T'€HETHUKH YEJIOBEKA:
TE€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OUOXUMHUYECKUU, MOJICKYJISPHO-
reHetudyeckuid. COBpEeMEHHOE OIpeAeNIeHUEe TEeHOTUIIA: IOJHOT€HOMHOE CEKBEHHPOBAHME,
TEHOTHUIUPOBaHKUE, B TOM yucie ¢ nomotpio [1I[P-ananmmuza. HacnencrBennsie 3aboseBaHus
YyelnoBeKa: TeHHble OoNie3HH, OONE3HW ¢ HACIEACTBEHHON  MpeapacroyioKeHHOCTHIO,
XpoMocoMHble Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKUA U JICUCHUS T€HETHUYECKUX
Oose3Heil. MenuKO-TeHETHYECKOe KOHCYJIbTUPOBAaHUE. 3HAUYEHWE MEIUIIMHCKOW TEHETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETHYECKIX 3a00JIeBaHUH YeTOBeKa.

JdemoHcTpaumnu:

IToptpetsi: I'. Mengnens, T. Mopran, I'. ne ®pus, C. C. YerBepukon, H. B. Tumodees-
Pecosckuii, H. 1. BaBumos.

Tabmuie! 1 cxembl: «MOHOTHOPUAHOE CKPEIIUBAHUE U €r0 IIUTOTeHEeTHYeCcKass OCHOBAY,
«3aKOH pacuICIUICHUs] M €ro IUTOT€HETHYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durunbpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHS,
«Meito3», «B3aumoieicTBUE AJJIEIbHBIX T€HOBY, «I eHeTHYeCKHe KapThl pACTEHHUM, )KUBOTHBIX U
yenoBekay, «l'eHeTuka moina», «3aKOHOMEPHOCTH HACJIEIOBAaHMS, CIEIUIEHHOTO C IOJIOM,
«Kapuotunbel denmoBeka W JKUBOTHBIX», «Buabsl wu3MeHumBoCcTHY», «MoaudukanmoHHas
U3MEHUYUBOCTH», «HacnemnoBanue pesyc-dakropay, «['eHeTHKa Tpynn KpoBu», «MyTamroHHas
W3MEHYUBOCTBY.



ObopynoBanue: Mojenu-anuIKanun «MoHOTHOpHIHOE CKpermmBaHuey», «HemomHoe
JOMHUHHUpOBaHHE», «/{urubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHKPOCKON U
Mukpornpenapar «JIpo3oduna» (Hopma, myranuu Gopmbl KPbUTEEB U OKPACKH Teja), repdapuid
«I"opox moCeBHOW.

JlaGopaTopHble M IPaKTHYeCKUe padoThI:

JlaboparopHas pabota Ne 5. «3yuenue pe3yabTaTOB MOHOTUOPHUIHOTO U AUTHOPUIHOTO
CKpEIIUBAHUS Y IPO30(HUITBI HA TOTOBBIX MUKpPOIIpENapaTax.

JlaGopaTtopHas padota Ne 6. «M3yueHue MoaupuKaIMOHHOW H3MEHYUBOCTH, TTIOCTPOCHUE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

JlaGopaTopHass pabora Ne 7. «AHaIM3 MyTanuid y JApo30(UIbl HAa TOTOBBIX
MUKpOIIpenaparaxy.

[IpakTuueckas pabora Ne 2. «CocTaBiieHue 1 aHaIN3 POAOCIOBHBIX YEIIOBEKay.

Tema 7. Cenexuusi opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa v IpoIecc. 3apoKICHUE CeNIeKIUU U Jomectukanus. Yuyenue H. U.
BaBmiioBa 0 I[EHTpax NPOUCXOXKIEHUS W MHOro00pas3ws KYIbTYPHBIX pacTeHuid. LleHTpsl
MIPOUCXO0KICHHS TOMAITHUX )KUBOTHBIX. COpT, IOPO/A, LITAMM.

CoBpeMeHHbIE METOJIbI CEJNEKIIMUA. MacCOBBI U MHIMBHAYAIbHBIM OTOOPHI B CEJICKIIMH
pacteHuil u kuBOTHBIX. OlIeHKa 9KcTephepa. bIM3KOpoaCTBEHHOE CKpEIIUBaHUE — UHOPUIAMHT.
Uucras nuaus. CkpeluBaHue YuCThIX JIMHUM. ['eTepo3uc, unu rubpuanas cuna. HepoactsenHoe
cKpemuBaHue — ayrOpuaunr. OtganénHHas ruOpuguzanus u e€ ycrexu. VCKycCTBEHHBIN
MyTareHe3 W IMOJYyYeHUE TMOJUILUIONAOB. JIOCTHKEHUSI CEeNeKUUM PACTEHUU, >XUBOTHBIX U
MHUKPOOPTraHU3MOB.

buorexnonoruss kak oOTpacib MPOU3BOJCTBA. ['eHHAs HMH)KEHEpUs. ITanbl CO3JAAHUS
pexombunantHoit JIHK u Tpancrenneix opranuzmoB. Knetounas wunxenepusi. KnetouHsbie
KylIbTypbl. MUKPOKJIOHAJILHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHMW3MOB. OKOJOTHYECKHEe M JSTudeckue mnpobrembl. MO -
TeHETHYECKU MOIU(DHUIIMPOBAHHBIE OPTaHU3MEI.

JlemoHcTpauu:

IToprpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. /1. Kapneuenko, M. @. IBaHOB.

Tabmumel 1 cxembl: kapta «lleHTphl MPOUCXOXKIACHHUS M MHOT000pa3usi KYIbTYpPHBIX
pacrenuii», «Ilopoapl TOMaNIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OTnanéHHas
rubpuamzanusy, «Paboter akagemuka M. @. HWBanoBay, «llomumnounus», «OOBEKTHI
ouotexHonoruny, «Kierounsie KylnbTyphl U KJIOHHUpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBanue: MyJsSDKA TIJI0JI0B M KOPHEIUIONOB AUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX035IICTBEHHBIE PACTECHUS.

JlaGopaTopHble  NPaKTU4YEeCKUE PadOThI:

Okckypceusi «OCHOBHBIE METONIBI U JOCTHUKEHHS CENEKIIMU PACTEHUN WM KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIBITATENHHBIM y4acTOK, B TEIUTMYHOE
X035UCTBO, Ta00PaTOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBoIIOIIMOHHAS OMOJIOTHS.

[Ipennochuik BO3HMKHOBEHUSI SBOJIOIMOHHON TEOPHH. DBOJIOIMOHHAS TEOpUS U €€
MECTO B OMOJIOTUU. BiusiHUE YBONIOIIMOHHOM TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CaueTenbcTBa JBOJIONMM. IlaleOHTONOTHYECKHE: IOCIEA0BATEILHOCTE TOSBIICHUS
BUJIOB B MTAJICOHTOJIOTHYECKOM JIETOMHCH, TIepeXoqHbIe (opMbl. bruoreorpadudeckue: CXoICTBO U
pasznuuue dayH u Qop MaTepUKOB U OCTPOBOB.

DOMOpHOIOTHYECKHEe: CXOACTBA M Pa3inuvs dMOPHOHOB Pa3HBIX BUAOB IMO3BOHOYHBIX.
CpaBHHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJOTUYHBIE, PYyJAUMEHTapHBIC OpTraHbI,



aTaBU3MBl. MOJIEKYIAPHO-OMOXUMHUECKUE: CXOJICTBO MEXaHU3MOB HACJIECICTBEHHOCTH U
OCHOBHBIX METabOIMUYECKUX ITyTeH y BCEX OpraHu3MOB.

OpomonmonHass Tteopus Y. JlapBuna. Ilpennocbulku BO3HHMKHOBEHHUS JapBHUHHU3MA.
JBukymye Cuibl HBOJIOLMM  BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IIpU
OTPaHUYEHHOCTH PECypCcoB, HeompelenéHHas HW3MEHUYMBOCTh, OOphOa 3a CylIecTBOBaHHE,
€CTECTBEHHBIN O0TOOD).

Cunrernueckas Teopus 3Bosonnu (CTO) u €€ 0OCHOBHbIE MOJIOKEHUS.

MukposBontonus. [lonynauys kak eIMHALIA BUJIA U SBOJIFOLUU.

JiBxyme cuibl ((hakTopbl) SBOJIIOLMK BHIOB B Ipupoje. MyTalMOHHBIN Mporece u
KOMOHMHATHUBHASI U3MEHYUBOCTD. [lomynsiinoHHble BOIHBI U Apeiid reHoB. M3onauus u Murpanus.

EcrecTBeHHbI 0TOOp — Hampapisromuil (akTop 3BOIONUH. DOPMBI €CTECTBEHHOTO
otbopa.

[TprucnocoOaeHHOCTh OPraHU3MOB KakK pe3yabTat 3BoJtoun. [Ipumeps! npucrnocodaeHuii
y opranuzmoB. ApoMoph03bl U UIU0-aJaNTALNH.

Bun u BupgooOpasoBanue. Kputepun Buga. OcHOBHbIE (HOpMBI BHI000pa30BaHUS:
reorpaduueckoe, IKOJIOrHuecKoe.

Maxkpoasomtonusi. @opmMbl 3BONMIONUH: (PUIIETHYECKas,, TUBEPreHTHAsl, KOHBEPreHTHas,
napasuienpHas. HeoOpaTuMOCTh SBONIOIHH.

[Ipoucxoxaenue  OT  HeCHELUAIM3UPOBAaHHBIX  IpenkoB.  [Iporpeccupyromas
crienuanu3anys. AfanTuBHas paguaiusl.

JdemoHcTpaumu:

[oprpetsr: K. JIunneit, XK. b. Jlamapk, Y. lapeun, B. O. KoBanesckuii, K. M. Bap, O.
['exkenb, @. Miomnep, A. H. CeBeprios.

Tabmuupl u cxembl: «Pa3BuTue OpraHM4eckoro Mupa Ha 3emiie», «3apoJbILIH
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «@PopMbl OOprObI 3a CYyLIECTBOBaHHUEY,
«EcrectBennsblii  0TO0p», «MHOrooOpasue copToB pacteHuii», «MHoroodpasue mnoOpoj
YKUBOTHBIX, «[Tonmynsauumy, «MyTanoHHas HU3MEHUYUBOCTbY, «ApoMop(o3bD»,
«Mnnoanantanumny», «OO0mas nereHepanusy», «JBwxymme cuibsl 3Bomonuny», «Kapra-cxema
mapuipyra nyremectsus Y. lapsuna», «bopsba 3a cymiectBoBanue», «IIpucrnoco0neHHOCTh
OpraHu3MoBy, «I eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTHIECKOE BUI000pA30BaHUEY.

O6opynoBaHMe: KOJUIEKIIMS HACEKOMBIX C Pa3JIM4YHbIMHU TUIIAMU OKPAcKu, HaOOp IJI0J0B U
ceMsiH, KoJutekuus «lIpumepsl 3aIIUTHBIX TPUCTIOCOONIEHUH Y )KUBOTHBIX», MoJieNlb «OCHOBHBIE
HaIpaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJieNb «CTpOeHUE TOJIOBHOTO MO3ra IO3BOHOYHBIX .

buoreorpaguyeckas kapra Mupa, KojuleKuus «DopMbl COXPaHHOCTH HCKONAEMbIX
JKUBOTHBIX M PACTEHMI», MoJenb anrumkanusa «llepekpéct xpoMocom», BIaKHbIE ITpenapaThl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKM», MUKporpenapar «/Ipozodunay (HOpMa,
MyTaluuu (OpMbI KPbUILEB U OKPACKH TeJla).

JlabopaTopHble H IPaKTHYeCKHe PadOThI:

JlabopaTtopHas padota Ne 1. «CpaBHEeHHE BUIOB 110 MOP(POIOTUUECKOMY KPUTEPHUIOY.

JIaGoparopHast pabora Ne 2. «OmnmucaHue MNpHUCIIOCOOJEHHOCTH OpraHu3smMa u eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe H pa3BUTHE JKM3HH HA 3emJie.

JloHayuHbIe MIpECTaBICHHS O 3apOXKIECHUH KU3HU. HaydHble runoTe3sl BO3HUKHOBEHUS
KHU3HU Ha 3emiie: a0MOreHe3 W MaHCHepMHs. XUMHUYECcKas 3BOJIOLUS. AOHOreHHBIH CHHTE3
OpPraHWYECKHUX BEIIECTB U3 HEOPTAHMYECKUX. DKCIEPUMEHTAIBHOE MOATBEPKICHUE XUMAYECKON
sBomtonnu. HauanbHele Tanbl Ononorudeckoii apoiroruu. [ unoreza PHK-mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYpP U BO3HHUKHOBEHHE INPOTOKJIETKU. [lepBble KIETKHM M UX HBOJIOLHA.
@opMUpPOBaHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

PazButue xxu3nu Ha 3emie o apam u ieproam. Katapxeii. Apxeickast 1 mpoTepo30oncKas
apel. [Taneo3oiickast apa u €€ meproIbl: KeMOPUICKUHN, OPOBUKCKUI, CUITYPUICKUH, TE€BOHCKHUH,
KaMEHHOYTOJIbHBIN, IEPMCKHUH.



Me3so30iicKkas 3pa U €€ IepuoAbl: TPHACOBBIN, FOPCKUH, MEIIOBOMU.

Kaiino3zoiickas 3pa u €€ nepuoibl: MajieoreHOBbI, HEOT€HOBBIN, aHTPOIIOT€HOBBIH.

XapakTepucTuKa KiIMMara U IeojIOTHYECKUX MpoleccoB. OCHOBHBIE ATalbl 3BOJIIOIUU
pPacTUTEIHLHOTO U )KUBOTHOTO MHpa. ApoMop(]o3bl y pacTeHuid 1 xKUBOTHBIX. [losiBIeHMe, pacuBeT
Y BBIMUPaHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro Mupa Kak OTpakeHue 3BOIOUUA. OCHOBHBIE CUCTEMATUYECKUE
TPyl OPraHU3MOB.

OBOJIIOLIMS  4YeJIOBEKAa. AHTpPONOJIOTMS Kak Hayka. PasBurue mnpencrtaBieHuUd o
IIPOUCXOXKAECHNUHN YesloBeKa. MeTo bl 3yueHus: aHTpororene3a. CxoAcTBa U pa3indusl 4eJIoBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MTOJIOKEHNE YEIIOBEKA.

JBwxymme cuwibl (pakTopsl) aHTpororeHeza. HacnencTBeHHass HM3MEHYHBOCTh U
ecTecTBeHHbIN 0TOOpP. OOLIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TpyZa, MBILIUICHHUE,
peub.

OCHOBHBIE CTaJANM U BETBU HBOJIIOLMU YEJIOBEKA: aBCTPAJIONMUTEKH, YeloBEeK yMEIbIii,
Yenosek mnpsmoxoasammii, YemoBek HeaHIepTalbCKui, YenoBexk pasymublii. Haxonku
MCKOMAeMbIX OCTATKOB, BPEeMsl CYILIECTBOBAHUS, 00JACTh pacHpOCTpaHEHUs, 00bEM T'OJIOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIUs.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIIIUE pachl: eBpoNeouHas (eBpa3uiickas), Herpo-
aBcTpajiouJiHas  (PKBaTOpUAJIbHAsA), MOHIOJOMUJHAs  (a3uaTcKo-aMepukaHckas).  YepTsl
MPUCTIOCOOTICHHOCTH MPEICTAaBUTENICH YEIIOBEYECKUX PAC K YCIOBUSM CyIllecTBOBaHUS. EnHCTBO
yenoBevyeckux pac. Kputuka pacusma.

JdeMoHcTpamum:

[Moptpetsr: @. Pean, JI. Ilactep, A. . Onapun, C. Mumep, I'. FOpu, Y. JlapBun.

Tabnuie! u cxemsl: «Bo3HukHoBeHHe COIHEYHON cUCTEMBI», «Pa3BUTHE OPraHHYECKOTro
mupa», «PacturenbHas kietka», <« KuBoTHas kierka», «lIpokapuoTuyeckas KIeTKaw,
«CoBpeMeHHasl cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOCHUS
YeJIOBEKa U UYeIOBEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa IMAJIEOHTOJOTMYECKUX HaXO0/0K
MIPEAKOB COBPEMEHHOIO 4elloBeKay», «/lpeBHeimue moan», «J/lpeBHue moaun», «llepBbie
COBpPEMEHHBIE JTI0N», «UenoBeueckre pach».

Ob6opynoBanue: Mymsku «lIporcxoxaenue uenoBeka» (OIOCTbI aBCTPaJIONUTEKA,
NUTEKAaHTPOIa, HeaHAepTalblla, KPOMaHbOHIIA), CJIENKU WIM U300paKeHHs] KAMEHHBIX OpyJIui
NEepBOOBITHOTO YeNloBeKa (KaMHH-4YOIIephl, pyOuia, ckpebia), TeoXpoHoJIoruyeckas tadbiauia,
KoJuteKus «®opMbl COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX M PACTEHHID.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

[Tpaktuueckas padora Ne 1. «M3yueHne UCKOMaeMbIX OCTaTKOB PACTEHHM U KUBOTHBIX B
KOJUICKIUAX».

DKcKypcust «IBOJIOLNS OPraHMYECKOro MUpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHbBIN WIIN
KpaeBeuecKuil My3ei).

Tema 3. Opranu3mbl 4 OKpY:KawIIAas cpeaa.

OKkojorus Kak Hayka. 3ajaud W pPasfeibl 3KOJOTMU. MeToabl 3KOJOTMYeCKUX
HCCIJIEIOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOMTaHUST ~ OpPraHM3MOB:  BOJHAas,  Ha3eMHO-BO3JYyIIHAas, IOYBEHHas,
BHYTpHUOpPraHU3MEHHasl.

Okonorndeckue (akropel. Krnaccudukanus skonorndeckux (akTopoB: aOMOTHYECKHUE,
OMOTHYECKUE U aHTpOIOreHHbIe. JlelicTBrEe IKOJIOTHYECKUX (PaKTOPOB HA OPraHU3MBI.

AbGunornueckue  (akTOphpl:  CBET, TeMIeparypa, BIaKHOCTb. @DOTONEPHOAN3M.
[TpucniocoOnenust OpraHu3MoB K JAeHcTBHIO a0noTHYeCKUX (akTopoB. bruosornueckre puTMbl.

buornueckne ¢dakropel. Buapl OHOTHYECKMX  B3aMMOJEHCTBMIA: KOHKYpEHIHS,
XUIIHUYECTBO, cUMOMO3 U ero ¢opMel. [lapazutusm, koonepamus, MyTyajinu3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCAINM3M, HEHTpanu3M. 3HaueHHe OHMOTHYECKHUX
B3aMMOJICHCTBUI JIJIs CYIIECTBOBAHUSI OPIaHU3MOB B IPUPOIAHBIX COOOIIECTBAX.



DKOJIOTUYECKHE XapaKTEpPUCTUKU nomyasauud. OCHOBHBIE IIOKA3aTENH IOMYJISLUM:
YHUCIEHHOCTh, IUIOTHOCTb, POKIAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpanus. JluHamuka
YHUCJIEHHOCTHU NOMYJIALUU U €€ peryIsiiusl.

JdemoHcTpauuu:

[Moptpetsr: A. I'ymGonbar, K. @. Pynse, D. ['ekkens.

Tabnuue! u cxemsl: kapta «lIpupoansie 30HbI 3eMiny», «Cpelibl 0OUTaHUSI OPraHU3MOBY,
«®Dotonepuoguzmy», «llomymsmun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISLUU
UHpY30pUun-TyQesnbkn», «[luiessie nemnm».

JlabopaTopHble U IpaKTHYeCKHe padoThI:

JlabGopaTtopHas padota Ne 3. «Mopdonornyeckue 0COOEHHOCTH PACTEHUN U3 Pa3HbIX MECT
oOUTaHU».

JIaboparopHas pabota Ne 4. «BnusHue cBera Ha poCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuyeckas padora Ne 2. «I[Tonc4€r MIOTHOCTH MOMYJISIMNA Pa3HBIX BUAOB PACTCHUI».

Tema 4. Coo011ecTBa M DKOJIOTHYeCKHE CHCTEMBI.

CoobmectBo  opranuzmMoB —  Ouoneno3. CTpykTypel — OHOLIEHO3a:  BHIOBa,
IPOCTpaHCTBEHHas, Tpopuueckas (mumieBast). Bunpl-noMmuHanTel. CBsi3u B OHMOLIEHO3E.

Okonorndyeckue cuctembl (dkocuctemsl). [lonatne 00 skocucTemMe M OHOreoIeHO3E.
OyHKIMOHANbHbIE KOMIIOHEHTbl 3KOCUCTEMbI: MPOJYLEHTbI, KOHCYMEHTBI, PpEAYLIEHTHI.
KpyroBopor BemecTB W MOTOK PHEPIUU B IKocucTeme. Tpodudeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumieBble nenu u cetd. OCHOBHBIE IIOKa3aTeNd HKOCUCTEMbI: Ouomacca,
OPOAYKIMS. OKOJOTMYECKHE MUpPaMHIbL: TNPOMYKIUH, YHUCIEHHOCTH, Ouomaccel. CBolcTBa
9KOCHCTEM: YCTOMUMBOCTb, CAMOperysLus, pazputue. CyKueccus.

[Ipupoanble SKOCUCTEMBI. DKOCHUCTEMBI O03€p M peK. ODKOCHUCTEMa XBOWHOIO WU
HIMPOKOJIMCTBEHHOT O JIeca.

AHTpOIIOTEHHBIE 3KOCUCTEMBL. ATPOIKOCHCTEMBI. Y pO03KOCUCTEMBI. buosoruueckoe u
X035 CTBEHHOE 3HaU€HUE arpO3IKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpazue kak (akrop yctoluuBocTH 3KocucteM. CoxpaHeHHe OMOIOTHYECKOTO
pa3sHooOpa3us Ha 3emiie.

VYuenne B. U. Bepnanckoro o Ouocdepe. I'panuiipl, coctaB u CTpykTypa Ouocdepsl.
XKusoe BemectBo U ero QyHkuuu. OcoOeHHOCTH OHOCheEpbl Kak TI00aTbHOW IKOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTsl BemiecTB U OMOTr€OXMMHUYECKHE LMKIBI 3JIEMEHTOB (yriepoja, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Ouocdepe 3eMin. AHTpoNoreHHbIe n3MeHeHus B 6uocdepe. [ nodbansHbIe
HKOJIOTMUYECKHE TPOOIIEMBI.

CocymecTBoBaHuE MPUPOIbI U YenoBeyecTBa. CoxpaHeHHe OnopazHooOpa3us Kak OCHOBA
ycroiunBocTu 6nocgepsl. OCHOBA pallMOHANIBHOIO YIpaBJIeHUs MPUPOIHBIMU pecypcaMu U UX
ucnosb3oBaHue. JlocTHKeHHsI OMOJIOTHH M OXpaHa IPUPO/IBL.

JdemoHcTpaumu:

[Moptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuis! u cxemsl: «llumieBsie nenu», «brUoIeHO3: cocTaB U CTpyKTypay, «IIpupoansie
coobmiectBa», «llemn mnuTaHusy», «OKoJOrMueckas mnupamuaa», «buocdepa u YemoBex»,
«3JKocucTEMAa MUPOKOIUCTBEHHOTO JIECay, « IKOCUCTEMA XBOMHOTO Jiecay, «bHo1eH03 BOAOEMaY,
«ArpoueHos3», «lIpumepHble aHTPONOTeHHbIE BO3JEHCTBHS Ha NpUPOAY», «Baxkueiimue
WCTOYHUKHU 3arpsi3HEHUsl BO3JlyXa W TPYHTOBBIX Bon», «[louBa — BakHeWIIas COCTaBISAOLIAS
ouocheprr», «Paktopsl jgerpaganuu  nouB», «llapHukoBeiii  3ddexr», «DakTOpHI
PaIMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mas cTtpykrypa ouochepsn», «Pacnpoctpanenue
XKHU3HU B Ounocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepona B O6uocheper,
«KpyroBopot a3ora B mpUpoie».

ObopynoBanue: Mojenb-anmiuKanyst  «TunuuHasle  OMOLEHO3b»,  repOapwuii
«PacturenbHble  coobmiecTBa», Koekuuu — «buoneHno3», «Bpenurenu — BaKHEHIIMX



CENIbCKOXO3SMUCTBEHHBIX KYJIbTYp», TIepOapuu ¥ KOJUIGKIIMM pacTeHUil ¥  HKUBOTHBIX,
MIPUHAJICKAINE K PA3HBIM SKOJOTMYECKUM TpyIaM oaHoro Buaa, Kpacnas kaura Poccuiickoi
Deneparun, N300pakeHNsI OXPaHIEMbIX BHIOB PACTEHUI U KUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA TTPOI'PAMMEI 11O BMOJIOT A
HA BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHM A

Cormacao ®I'OC COO, ycraHaBIuBalOTCS TpeOOBaHUS K pe3yjbTaTaM OCBOCHUS
00yJarIUMHUCS TIPOrpaMM CPETHET0 O0IIero 00pa3oBaHus: THYHOCTHBIM, METAIPEIMETHBIM U
MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpyKkType JMYHOCTHBIX DPE3YyJIbTATOB OCBOCHMs INpeamera «buosIorHs» BbIIEICHBI
CIIEAYIOIIHE  COCTABIAIONIME: OCO3HAHHE OOy4YaroIUMMCA  POCCHHMCKOM  Tpa)IaHCKOM
UJCHTHYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEAEIEHUIO,
HaJIMYMEe MOTHUBALMU K OOyYeHHUIO OHOIOTWH, IIeJICHANpaBIEHHOE pPAa3BUTHE BHYTPECHHHUX
yOeXIeHUI JIMYHOCTH HAa OCHOBE KJIKOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPaJAULUN Pa3BUTHA
OMOJIOrMUECKOT0 3HaHUS1, TOTOBHOCTb U CIIOCOOHOCTH 00Y4aroIuXCsl PyKOBOACTBOBAThCS B CBOCH
JeSITebHOCTH LIEHHOCTHO-CMBICJIOBBIMM YCTAHOBKaMHM, HPUCYIIMMU CHCTEME OMOJIOrMYECKOro
00pa3oBaHMsl, HAJIMYME SKOJOTUYECKOTO MPABOCO3HAHMS, CTIOCOOHOCTHU CTaBUTh LIETU U CTPOUTH
JKU3HEHHBIC IJIaHbl.

JIn4HOCTHBIE pe3yibTaThl OCBOEHUS IpeaMera «bHoJorus» JOCTUTAOTCS B E€IUHCTBE
y4eOHOIl W BOCHUTATENbHOM JESTEIbHOCTH B COOTBETCTBUM C TPATULMOHHBIMU POCCHUHCKHMMU
COLIMOKYJIBTYPHBIMH, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIECHHOCTSAMM, IIPUHATHIMU B
oOmiecTBe MpaBWIaMd M HOPMaMU HOBEJEHHMS MU CHOCOOCTBYIOT IpOLECCaM CaMOIIO3HAHMS,
CaMOBOCIIMTAHUs M CaMOPA3BUTHs, PA3BUTHUsI BHYTPEHHEM IO3HULMM JIMYHOCTH, NMAaTPUOTU3MA,
YBa)XXCHHsI K 3aKOHY M IIPaBOIIOPSZKY, YEJIOBEKY TpPyJda U CTApLIEMY IOKOJEHHUIO, B3aUMHOIO
YBaXEHUsI, OEpeKHOro  OTHOIIEHUS K  KYyJAbTYpHOMY  HACJIE€OUI0O U  TpajulMsIM
MHOTOHAllMOHAJIBHOTO Hapona Poccuiickoit @enepanuu, IpUPOAE U OKPYKAIOIIEH Cpele.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHHUS yUeOHOTO mpenaMeTa «buoorusy J0IKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOLIMXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHON BHYTpEHHEH
MO3ULIMEH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX OpWEHTAllMid, IO3UTHUBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHHMCKOrO  OOILEeCTBa,
paclIMpeHne >KM3HEHHOIO OIBbITa M OIbITA ACSITENBHOCTH B IIPOILECCE peaTu3alMi OCHOBHBIX
HaIIpaBJICHUN BOCIIUTATEIbHOM NEATEIHOCTH, B TOM YUCIIE B YaCTH:

1) rpa:kIaHCKOro BOCIMTAHMSA:

C(OPMHPOBAHHOCTh TPAXKAAHCKOM MO3MIMU  OOydarollerocs Kak aKTUBHOIO MU
OTBETCTBEHHOTI'0 WIEHA POCCUICKOro 00IIECTBa;

OCO3HaHME CBOUX KOHCTUTYLIMOHHBIX TpaB M O0OS3aHHOCTEH, YBa)K€HUE 3aKOHA H
IIPaBONOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOH €ATEIILHOCTH MPHU CO3JaHUU Y4EOHBIX MPOEKTOB,
pelieHny yueOHbIX U IM03HABATEJIbHBIX 3a/1a4, BHITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENAENATh COOCTBEHHYIO TIO3ULMUIO 110 OTHOIIEHHIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YUYUTBIBaTh B CBOMX JICHCTBHAX HEOOXOAMMOCTh KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUS JIIOJEH ¢ pa3HBIMU yOEXKIEHUSMHU, KYJbTYPHBIMUA EHHOCTSAMU U COLUAIBHBIM
IIOJIOKEHUEM;

TOTOBHOCTh K COTPYAHMYECTBY B TPOIIECCE COBMECTHOIO BBINIOJIHEHUS YYEOHBIX,
[IO3HABATEIIBHBIX W HCCIIEIOBATEIbCKUX 3a/1ad, YBaXXUTEIBHOTO OTHOLICHUS K MHEHUIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPIKAHNUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHMSA:



c(hOPMUPOBAHHOCTh POCCUUCKOUN TPAKIAHCKOW UIACHTHYHOCTH, TATPUOTU3MA, YBAKCHUS
K CBOEMY HapoJlly, YyBCTBA OTBETCTBEHHOCTH mepea PoanHoON, ropaocTu 3a CBOM Kpail, CBOIO
Ponuny, cBO A3bIK U KYJIBTYPY, IPOLIIIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

LIECHHOCTHOE OTHOLIEHWE K MPUPOJAHOMY HACIEAUI0 W MaMITHUKAaM IPUPOJIBI,
JIoCTKeHUsIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPY/IE;

CIIOCOOHOCTH OILIGHHMBATh BKJIAJl POCCUHCKUX YYEHBIX B CTAaHOBIIEHUE U DPa3BUTHUE
OMOJIOrvH, TOHUMAHUSI 3HAYCHUSI OMOJIOTUH B TO3HAHUU 3aKOHOB MPUPO/IbL, B ’KU3HU YEIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uzeliHas yoe:x IEHHOCTh, TOTOBHOCTb K CITY>)KEHUIO 1 3anure OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUE JYXOBHBIX IEHHOCTEN pOCCUICKOr0 HApOa;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHUS;

CIOCOOHOCTh OLIEHUBATh CUTYALIUI0 U MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMUMBOTO OYAYyIIEero;

OTBETCTBEHHOE OTHOLIEHHME K CBOMM pPOJUTENSAM, CO3JIaHUI0 CEMbHM Ha OCHOBE
OCO3HAHHOTO MPUHATUSA LIEHHOCTEH CEMEHHOMN U3HU B COOTBETCTBUU C TPAJULIMSIMHU HAPOJIOB
Poccuu;

4) 3¢TeTHYECKOIr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIECHUE K MHUPY, BKJIIOYAsi 3CTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHUMAaHKE SMOIIMOHAIBHOTO BO3ICUCTBUS KUBOM MPUPOIBI U €€ IIEHHOCTH;

TFOTOBHOCTh K CAaMOBBIPDQXEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE HPOSBIATH
KauecTBa TBOPYECKOM JIMUHOCTH;

5) d¢wusuveckoro BocnuTaHus, G(GOPMHPOBAHMSA  KYJBTYPbl 3A0POBbA U
IMOLMOHAJIBLHOIO 0JIArOnoJIy4us:

MOHUMAaHKE U peaiu3alys 3I0pOBOro U 0e30macHoro 0opasa Ku3HH (30POBOE MUTAHHE,
COOJII0ICHNE TUTUEHUYECKUX TPAaBUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUM U OTIBIXA,
perynspHas (Qu3MYeckas aKTHUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (pU3MUYECKOMY U TICHXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE [IEHHOCTU TMPaBWJI WHIUBUAYATbHOTO U KOJUIGKTMBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIOJICH;

OCO3HaHUE TOCJIEJCTBUI U HEMPHITHS BPEIHBIX MPUBBIUEK (YHMOTPEeOICHUS aIKOTOJIA,
HapKOTHUKOB, KYpEHHUS);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPYAY, OCO3HaHUE IIEHHOCTH MacTepCTBa, TPYJAOII00HE;

FOTOBHOCTh K  aKTUBHOM  JESATENBHOCTH  TEXHOJOTMYECKOM M COLMAIBbHOMN
HaIPaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMMPOBATH, IJIAHUPOBATh M CAMOCTOSITEIILHO BBIMOJIHATH
TaKylo J1eITeJIbHOCTb;

MHTEpEC K paziu4HbIM chepam mpodeccuoHanbHON N1EeATENbHOCTH, YMEHHUE COBEPIIAThH
OCO3HAHHBII BBIOOp Oyaymieii mpodeccruu U peanru30oBbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHbL;

TOTOBHOCTh U CITIOCOOHOCTh K O0pa30BaHHIO U CaMOOOPAa30BaHMIO HAa MPOTSHKEHUU BCel
KU3HHU;

7) 3KOJIOTrM4YeCKOr0 BOCIIMTAHMS:

9KOJIOTHUYECKH 11eTIECO00pa3HOE OTHOIICHUE K MPUPOJIe KaK UCTOYHHUKY KU3HU HA 3emiie,
OCHOBE €€ CyIIIECTBOBAHUS;

TIOBBIIIICHUE YPOBHS JKOJIOTUYECKOW KYIbTYPHI: MPHOOpPETEHHE OMbITA TIAHUPOBAHUS
MOCTYIIKOB M OLIEHKH WX BO3MOXKHBIX TIOCIIEJCTBUN JIsI OKPYKAIOIIEH CPEJIbl;

OCO3HaHUe TTI00aThHOT0 XapaKTepa IKOJOTHIECKUX MPOOJIeM U MMyTel HX pelieHus;



CIOCOOHOCTH UCIIOJIb30BaTh MPUOOpETaeMble IPU U3YUYEHUH OWOJIOTUH 3HAHUS U YMEHUS
IpU pEIIEHUuH MpoOJsieM, CBS3aHHBIX C pallMOHAJIBHBIM IPHPOJONOJIB30BaHHEM (COOIIOAEHNE
IIPaBWJI IIOBEJIECHUS B INPHUPOJE, HANPABICHHBIX HAa COXPAHEHHUE DPABHOBECUS B 3KOCHUCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

AKTUBHOE HEIpUATHE ACUCTBUM, NPUHOCAIIUX BpEI OKpPYXKAlOLEH IPUPOAHOU cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUsATHBIE SKOJIOTMYECKUE MOCIEICTBUS MPEANPUHUMAEMbIX
JIEMCTBUM U NIPEJOTBPALLATD UX;

HQJIMYME DPA3BUTOIO 3KOJIOTMYECKOIO MBIIIJICHHS, JKOJOTMYECKOW KyJIbTYphl, OIBITA
JESATEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEJIbHOM, KOMMYHUKAaTUBHOM U COLIMAIBHOM NpaKkTHKE, TOTOBHOCTH K YYacTHIO B
IIPAKTUYECKOHN AEATEIbHOCTH 3KOJIOTNYECKOM HAIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT0 O3HAHUSA:

c(OPMHPOBAHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pasBUTHsI HAyKl M OOLIECTBEHHOM IPAKTUKH, OCHOBAaHHOIO Ha JUalore KyjibTyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B IIOJIUKYIBTYPHOM MUDE;

COBEPILLICHCTBOBAHME SI3bIKOBOM M UNTATEIbCKOM KYJIBTYPhl KAK CPEACTBA B3aUMO/IEHCTBHS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

MOHMMaHHe crenupUKd OMOJIOTHU KaK HayKd, OCO3HaHHsS €€ pojiu B (OPMHUPOBAHUU
palMOHATFHOTO HAYYHOTO MBIIIJICHUS, CO3aHUHU LEJIOCTHOTO MPECTABICHUS 00 OKpYKaloeM
MHUpe KaKk O €IUHCTBE IpUPOAbI, YelIOBeKa U oOmecTBa, B IO3HAHUU HPUPOAHBIX
3aKOHOMEPHOCTEW U pEIICHUH MTPOOIIEM COXPaHEHHS MPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUMMOCTH OMOJIOTUH JUIsl COBPEMEHHOM LMBUIIM3ALUU: 00ecreueHus
HOBOTO YPOBHS Pa3BUTHS MEIHMIIMHBI, CO3JIaHHE MEPCHEKTHBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pewarb pecypcHble MpoOIeMbl pa3BUTHSI YEJIOBEUECTBA, MIOMCKA IyTeH BBIX0JA U3 IN100aIbHBIX
HKOJIOTMYECKUX NPOOJIeM U 0OecreueHus nepexoia K yCTOH4MBOMY Pa3BUTHUIO, PAllMOHATIbHOMY
UCIIOJIb30BaHUIO MPUPOAHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aWHTEPECOBAHHOCTH B TMOJYYEHUH OMOJIOTUYECKUX 3HAHUH B IIEJISX IMOBBIIICHUS OOMIEH
KYJIBTYpbl, €CTECTBEHHO-HAy4HON TI'pPaMOTHOCTH, KaK COCTaBHOM 4acTH (YyHKIHOHAJIbHON
rPaMOTHOCTH o0yuarouuxcs, GopMUpyeMoil pu N3y4eHUU OUOJIOTHH;

MIOHMMAaHHUE CYIIIHOCTH METOJOB IIO3HAHMS, HMCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BAaTh IIOJy4aeMble 3HAHUS Ul aHaidu3a U OOBSICHEHWS SBJICHUUN
OKpPY’KaIOIIero MUpa M MNPOMCXOIAIIMX B HEM HM3MEHEHUH, yMEHHe JelaTh O0OOCHOBaHHbBIE
3aKJIIOYEHHUS Ha OCHOBE HAay4dHbIX ()aKTOB M MMEIOIIMXCA JAHHBIX C LEJIbI0 MOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO HCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS [UISl PELICHUS
npo0JeM B peaibHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHHE LIEHHOCTU HaY4YHOMW JESITeNbHOCTH, TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO U
MCCIIE0BATEIBCKYIO ACSTENIBHOCTh HHIUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HENpPEPhIBHOMY OOpa3oBaHUI0 M CamMO0Opa3oOBaHUIO, K
aKTUBHOMY TIIOJIYYEHUIO HOBBIX 3HAaHMM 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATbBI

MeramnpeqMeTHbIe pe3ylbTaThl OCBOCHUs y4eOHOro mpeaMera «bHOIOrus BKIIOUYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MMPOBO33PEHHS] OOYYAIOIIMXCS  MEKIUCHUIUIMHAPHBIE
(MeXnpenMeTHbIE) OOIIeHaAYYHbIE TOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U cnenu(uKy METOA0B MMO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIHUs,
SBJIEHUE, TPOLECC, CHUCTEMa, HAy4YHbIM (aKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIeoBaHue, HaOII0/eHNe, U3MEpEeHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCAJIbHBIE
yueOHbIe JeicTBUS (TO3HaBaTeIbHbIE, KOMMYHUKATUBHbBIE, PETYISTHUBHBIE), 00ecreunBaroIine



dbopmupoBaHre (QPyHKIHOHAIBHON TPAMOTHOCTH M COLHMAIBHOW KOMIIETEHIIUH OOYYaroIIuXCs,
CIOCOOHOCTh o0yJaromuxcs UCTIOJIB30BaTh OCBOCHHBIE MEXTUCIUTTHHAPHEIE,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC YUeOHBIC JCUCTBHS B II03HABATEIHHOW U
COLMAIbHOM MIPAKTHKE.

MeTtanpeaMeTHble Pe3yNIbTaThl OCBOCHHUS MPOTPAMMBI CPETHET0 00IIero oO0pa3oBaHUS
JIOJDKHBI OTPaXKaTh:

OBi1ajieHne YHMBEPCAJIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBbIe JOrHYECKHE TeHCTBHUS:

CaMOCTOSITENTLHO (DOPMYITHPOBATh M aKTyaJIM3WPOBATh MPOOJIEMy, paccMaTpuBaTh &
BCECTOPOHHE;

WCIOJIb30BaTh TPU OCBOCHWUW 3HAHUN MPUEMBI JIOTHYECKOTO MBIIUICHUS (aHAIU3a,
CHHTE3a, CpaBHEHMS, KiacCU(pUKaAIMU, OOOOIIECHHS), PaCKphIBaTh CMBICT OHOJOTHUYECKHX
MOHSITHI (BBIICSATH HX XapaKTEPHBIE MPU3HAKH, YCTAHABIIUBATE CBSI3H C APYTUMHU TOHITHSIMH);

OTIPENeNIATh IEIH JEATSILHOCTH, 3a/aBas IMapaMeTpbl U KPUTCPUM HUX JIOCTHUIKCHUS,
COOTHOCHTH PE3yIbTAaThl ACITEILHOCTHU C TIOCTABICHHBIMU IICIISIMU;

UCIOJIB30BaTh OHOJIOTUYECKUE TMOHATUS il OOBSICHEHUS (AKTOB W SIBICHUU KHBON
TIPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYXJICHUS (MHIYKTUBHBIC, JCAYKTUBHBIC, TI0 aHAJIOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,

MPUMEHSITh CXEMHO-MOJICTILHBIC CPENICTBA IS MPEACTABICHUS CYINIECTBEHHBIX CBS3CH U
OTHOILEHWIA B HM3y4YaeMbIX OHOJIOTMYECKHX OOBEKTaX, a TaKKe MPOTHBOPEYHI Pa3HOrO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabarbIBaTh IUIaH PEIICHUS MPOOJIEMBI C YIETOM aHATN3a HMEIOIIUXCSl MaTEPUATBHBIX
¥ HEMaTePUATBHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JCATEIBHOCTh, OICHHBATH COOTBETCTBHUE PE3YJbTATOB IICIISM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJMHUPOBaTh M BBINOJHATE PabOTy B YCIOBUSIX PEATBLHOrO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHIE e CTBHA:

BIIQ/IETh HABBIKAMU Y4eOHO-HCCIEI0BATENbCKON U MPOEKTHOW AESITeNbHOCTH, HABBIKAMH
paspenieHus mpodIieM, CIIOCOOHOCTRI0O M TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TIOMCKY METOJIOB
pelIeHus MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

WCIOJIb30BaTh PAa3JIMYHBIC BHJBI JCATCIHHOCTH IO TOJYYECHHUIO HOBOTO 3HAHUS, €0
MHTEPIIPETAIMU, TPEOOPa30BaHUI0 U MPUMEHEHHMIO B yYEOHBIX CHUTYallMsIX, B TOM YHUCIE MPHU
CO3IaHUH YYCOHBIX M COI[HATBHBIX TPOSKTOB;

(hopMHPOBATh HAYYHBIN TUI MBIIIJICHUS, BIAJAETh HAYYHON TEPMUHOJIOTHEHN, KITFOUEBBIMU
MOHSITHSIMHA U METOJIaMH,

CTaBUTHh U (POPMYIHPOBATH COOCTBEHHBIE 33aJaud B OOpa30BaTENbHON AEATEIHLHOCTH U
KU3HECHHBIX CHTYAIIHSIX;

BBISIBJISTh TPUYUHHO-CIICICTBEHHBIC CBS3UM W aKTyalU3UpOBAaTh 3aJady, BBIABUTAThH
TUIIOTE3Y €€ pelIeHus, HaXOIUTh apTYMEHTBI JJIS JIOKAa3aTelIbCTBA CBOUX YTBEPKICHUI, 33/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

aHAJIM3WPOBATh TIOJyYEHHBIC B XOJAC pEIICHHS 3a7add Pe3yJbTaThl, KPUTHICCKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHTYAI[UsM, OICHUBAThH MIPUOOPETEHHBIHN OITBIT;

OCYIIECTBIIATH 1EJCHANPABICHHBINA MOUCK MEpPeHOoca CPEJICTB U CIIOCOOOB JCHCTBHS B
poeCCHOHAIBHYIO CPENY;

yMeTb TIEPEHOCHTh 3HAaHWSA B T[O3HABATENbHYI0O M MPAKTHYECKyl0 o0yactu
KU3HEICATCIIEHOCTH;



yMeTh UHTETPUPOBATH 3HAHMSI U3 Pa3HBIX MPEAMETHBIX 00TacTeif;

BBIIBUTATh HOBbIE WUJEU, MpeAjaraTb OpPUTHMHAJIbHBIE MOJAXOABl U PEUICHHS, CTaBHUTb
Ipo0JIEMBI U 3a/1a4M, JOIYCKAIOLIUE aJbTEPHATUBHBIE PEILICHNUS.

3) pabora ¢ ungopmanmei:

OPHEHTUPOBATHCS B PA3NUYHBIX MCTOYHMKAX MH(opMaimu (Tekcre yueOHOTro mocodus,
HAYYHO-TIOMYJISIPHOM JHUTeparype, OMOIOTHYECKUX CIIOBApAX U CIPABOYHMKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMUIO PA3IUYHBIX BHIOB U (HOpM
MPEJICTaBICHUSI, KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUYNBOCTD;

(dbopMynIHpOBaTh 3ampochl M MPUMEHSTH PaA3IMYHBIE METOABI MPHU TOUCKE U OTOOpe
Ounonoruueckoi nHGoOpMaIuu, HEOOXOAUMOH /7S BBIIOJIHEHUS YU4EeOHbBIX 33/1a4;

npUOOpeTaTh OMBIT UCIOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHIA,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOJIb30BaHUS PA3IUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAJIBHYIO (OPMY TPEACTABICHUS OHOJIOTUYECKOM
uHpopmanuu (cxemsl, Tpaduku, AHarpaMMsbl, TaOJIUIIBI, PUCYHKH U JPYTOE);

UCIOJIb30BAaTh HAYYHBIA S3bIK B KAayeCTBE CPEJCTBa HpU paboTe ¢ OHMOIOTHYECKOM
uH(popMaliel: NPUMEHITh XUMUYECKue, PU3NYECKUe U MaTeMaTH4YeCKHe 3HAKU U CHMBOJIBI,
dbopMyiel, abOpeBHUATypy, HOMCHKIATYPY, HCIIONB30BaTh M IPEOOPa30BBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISIHOCTH;

BJAJIETh HAaBBIKAMHM pPACIO3HABAaHMA W 3alIUTHl MHPOpPMALWH, HHOOPMAITMOHHON
0€30MacHOCTH JTUYHOCTH.

ORyajieHne YHMBEPCAJILHBIMH KOMMYHHUKATHBHBIMH 1€HCTBUSIMU:

1) oomenne:

OCYILIECTBIIATh KOMMYHHKAIIMU BO BCEX c(epax KM3HU, aKTUBHO y4acTBOBATh B 1MAJIOre
WIH JUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3aJaBaTh BOMPOCHI, BHICKA3bIBAThH
CYXKIECHHUSI OTHOCUTEJIbHO BBINOJHEHMSI Npe/ylaraeMoi 3aJaud, Y4YWUThIBaTb WHTEPEChl U
COTJIACOBAHHOCTb MO3ULIUN APYTUX YUACTHUKOB JUAJIOTA WIH JUCKYCCHUH);

pacrno3HaBaTb HeBepOaJIbHbIE CpeACTBa OOIIEHHS, MOHMMATh 3HAUEHUE COLUAIbHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(DIUKTHBIX CUTYallul, yMETh CMATYaTh KOH(IUKTHI U
BECTH MEPErOBOPHI;

BIIQJIETh PA3IMUYHBIMH CIIOCOOAMH OOIIEHUS U B3aUMOJACHCTBUSI, MOHUMATh HaMEPEHHUS
JIPYTUX JIOAEH, MPOSBIATh YBAXKUTEILHOE OTHOLIEHHE K COOECeHUKY U B KOPPEKTHOH (opme
bopMyITUpOBaTH CBOM BO3PAXKECHHUS;

pa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHHEM S3BIKOBBIX
CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:

MOHUMATh U HCIOIb30BaTh MPEUMYIIECTBA KOMAaHIHOW ¥ UHIUBUAYATbHON pabOTHI MpU
pelieHny OMOoJ0TrH4ecKor mpobsieMbl, 000CHOBBIBATH HEOOXOAUMOCTh IPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMOAEUCTBUS NPH peLICHUH y4eOHOM 3a1auu;

BBIOMpATh TEMAaTUKY M METO/bl COBMECTHBIX JAECUCTBUN C Yy4ETOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOTO UieHa KOJUIEKTHBA,

MPUHUMATh LEJIM COBMECTHOM JIeATENbHOCTH, OPraHU30BBIBaTh M KOOPJIWHUPOBATH
JIEUCTBUA 110 €€ TOCTUKEHUIO: COCTABIIATH IUIAH NEUCTBUN, PACTIPEAEIIATE POJIU C YYETOM MHEHUM
Y4aCTHUKOB, OOCYKAaTh pe3yJIbTaThl COBMECTHOW pabOThI;

OILICHUBATh KAUYeCTBO CBOETO BKJIAJIa U KAXKIOTO YYaCTHUKA KOMaH/Ibl B OOIIUN pe3yabTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

mpeaaraTb HOBBIE MPOEKTHI, OIICHUBATh WUJIEU C MO3UIIMKA HOBU3HBI, OPUTHHAIBLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIIATh IMO3UTHBHOE CTPATETHYECKOE IOBEIEHHE B PA3JIMUYHBIX CHUTYaIHsX,
NPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBi1ajieHne YHHMBEPCAJIBLHBIMH Pery/siTUBHBIMU /1€ CTBUAMM:

1) camoopranu3amus:



HCIIOIB30BaTh OMOJIOTHYECKHE 3HAHUS JJI4  BBIABJIICHUA HpO6JIeM U HUX PCHICHUA B
)KU3HCHHBIX M YYCOHBIX CHTYAIHsX;

BBIGI/IpaTB Ha OCHOBE OMOJIOTHYECKUX 3HAHUM LCJICBBIC U CMBICIIOBBIC YCTAHOBKU B CBOUX
JEUCTBUSIX M MOCTYIKaX 110 OTHOLICHHIO K JKUBOH MPUPOJIE, CBOEMY 3JI0POBBIO M 30POBBIO
OKPYKAIOIIHX;

CaMOCTOSITENIbHO OCYLIECTBIISITh [MO3HABATEIILHYIO ACSATEIbHOCTD, BBISBIATH MPOOIEMBI,
CTaBUTh W (OPMYJIHPOBaTh COOCTBEHHBIC 3aJa4yd B O0pa30BaTECIbHON JCATEILHOCTH |
’KU3HCHHBIX CUTYaLUsIX;

CaMOCTOSITENILHO COCTABJISTh TUIAH PELICHUS MPOOJIEMBI ¢ Y4ETOM UMECIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOYTCHHUH;

AaBaTb OLICHKY HOBbBIM CUTYaAllUsAM;

PACIIUPSATh pAaMKH Y4eOHOTO ITPeAMETa Ha OCHOBE JIMYHBIX MTPEAIIOYTCHHUH;

JeNaTh OCO3HAHHBIN BHIOOD, apIYMEHTUPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHHUE;

OLICHUBATH NTPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBAThH (POPMUPOBAHUIO U TIPOSIBICHUIO ITUPOKON SPYIUIIMU B PA3HBIX 00JIaCTAX
3HAHU, IOCTOSHHO MOBBIIIATH CBOM 00pPa30BaTENIbHbIN 1 KYJIbTYPHBIA YPOBECHb.

2) CAMOKOHTPOJIb:

JaBaTh OLCHKY HOBBIM CHUTYallHsM, BHOCHTb KOPPEKTHBBI B JICSTEIbHOCTh, OLICHHBAThH
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIa/ICTh HABBIKAMH [IO3HABATEIBHON peICKCUH KaK OCO3HAHUSI COBEPILACMBIX JCHCTBUIA
N MBICIIMTCIILHBIX IMTPOLECCOB, UX PC3YJIbTATOB U OCHOBaHI/IfI, HCIIO0JIB30BATh HpI/IéMI)I peq)JIGKCI/II/I
ISl OLICHKH CHTYalluH, BIOOpA BEPHOTO PEILICHUS;

YMCETb OLICHUBATDL PUCKHU K CBOCBPEMCHHO NPUHUMATDL PCHICHUSA 110 UX CHUKCHUIO,

OPUHAMATh MOTHBBI U apIYMEHTHI APYTUX TP aHAIN3E PE3YJIbTATOB JICSTEIILHOCTH;

3) npuHsATHE cedsl U IPYTHUX:

OPUHUAMATH ce0s1, HOHUMasi CBOM HEOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTHUBBI U apT'YMEHTBI IPYTUX [IPU aHAJIU3E PE3YIbTAaTOB JCSITEIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO APYTUX Ha OIIUOKHY;

pa3BHBATh CIIOCOOHOCTh TOHUMATH MUP C MO3HMIIUHU IPYrOro YeIOBEKa.

HNPEAMETHBIE PE3YJBbTATHBI

[IpenMeTHbie pe3ynbTaThl ocBoeHus nporpammbl COO no Ononoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buonorus» HaydHble 3HAHMS, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOGHMIO, HMHTEPHPETAlUd U MpeoOpa3oBaHMIO 3HAHUM, BUbI
JeSITeIbHOCTH 10 MOJYYEHUIO HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHWH B Pa3IMYHBIX y4eOHBIX
CUTYallUsX, & TAK)KE B peaIbHbIX dKU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX ¢ Ononorueil. B mporpamme
IpeIMETHBIE Pe3yJIbTaThl MPEACTABIEHBI 10 roJaM 00yUeHHs..

[IpenMeTrHble pe3ynpTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» ¢ 10 knacce
JOJIKHBI OTPAXKaTh:

c(OpMUPOBAHHOCTh 3HAHUW O MECTE W pOJIM OMOJIOTUM B CUCTEME HAyYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, PyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHE pacKpbIBaTh COJEpKaHne OMOJOTHYECKX TEPMUHOB M MOHATUMN: KU3Hb, KIIETKA,
OpranusM, MeTaboau3M (0OMEH BEIIECTB U MpeBpallleHHe YIHEPTUH ), TOMEOCTas3 (CaMOperyIsius),
yYpOBHEBasi  OpraHu3alusi  JKUBBIX  CHCTEM, CaMOBOCHpPOU3BeIEHUE  (PErmpOIYKIIHS),
HaCJIECTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE;

yMEHHE H3Jaratb OWOJIOTMYECKHE TeOopuu (KJIETOYHAs, XpPOMOCOMHas, MyTalllOHHas,
LEHTpaJibHas JI0TMa MOJeKyJsipHoi Ouoiorun), 3akonsl (I. Mennens, T. Moprana, H. W.



Bagunosa) u yueHus (0 LeHTpax MHOT000pa3us M MPOUCXOXKICHUS KyJIbTYpHbIX pacteHuit H. U.
BaBunosa), onpenensats rpaHULbI UX IPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHUE BJIQJIETh METOAAMU HAYYHOTO TMO3HAHUS B OMOJIOTHH: HAONIOJICHUE U ONUCAHUE
KHUBBIX CHCTEM, IPOLIECCOB M SBJIECHUH, OpraHu3alus M M[POBEJCHHE OHOJIOIMYECKOro
HKCIIEPUMEHTA, BBIIBM)KEHUE TI'MIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEIYyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE IIOJIyUYEHHBIX DPE3YJbTAaTOB, MCIIOJb30BAaHHBIX HAYYHBIX IOHATHH,
TEOPUM U 3aKOHOB, YMEHUE JI€JIaTh BEIBOJBI HA OCHOBAHUU II0JIyYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICIATh CYLIECCTBEHHBIE NIPU3HAKH BUPYCOB, KJIETOK IPOKAapPUOT U 3YKAPHUOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOIIECCOB: 0OMEHa BEIIECTB U
IPEBpALLCHUs] SHEPTUU B KIETKE, (POTOCHHTE3a, IJIACTUYECKOIO M IHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEW03a, OILNIOAOTBOPEHUS, PA3MHOXKECHUSA, UHIUBUIYAIIBHOIO Pa3BUTHUSA
opraHu3ma (OHTOTEHE3);

YMEHHUE MPUMEHSATH MOJydCHHbIE 3HAHUS I OOBSICHEHUS OMOJIOIMYECKHX MPOLIECCOB U
SBJICHUM, JIS1 IPUHATHS IPAKTUYECKUX PEIICHUI B IOBCEIHEBHOM )KU3HHU C LI€IbI0 00eCIIeUeHus
0€30MaCHOCTH CBOEr0 3JI0pPOBbS U 3JJ0POBbSl OKPYKAIOLIUX JIIOJEH, COOJIIOEHUS HOpPM
IPaMOTHOTO IOBEJEHHUs B OKpYXawlleil NpUponHOH cpene, MOHMMaHUE HEOOXOIMMOCTU
UCTIOJIB30BAaHUS JIOCTHIKCHUH COBPEMEHHOW OHMOJIOTMM M OMOTEXHOJIOTHH U PalMOHAIBLHOTO
IIPUPOIONOJIB30BAHUS;

YMEHHE peuiaTh 3JE€MEHTapHble TEHETUYECKHE 3aJaud Ha MOHO- U JIUTHOpHAHOE
CKpeLIMBaHKE, CLEIUICHHOE HaclleI0BaHHE, COCTaBIATh CXEMbl MOHOTHOPUIHOIO CKPEIIMBAHUS
JUIS TIPEICKa3aHMsI HACIEIOBAaHUs IIPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBINOJIHATH Ja0OpaTOpHbIE U MPAKTUYECKHE pabOThl, COONI0IATh NpaBUiIa MpU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000pPYIOBaHHUEM;

YMEHUE KPUTHUYECKH OLIEHWBAaThb W HMHTEPIPETUPOBATh MHGPOPMALUIO OHOJIOTHYECKOro
COJIEp’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpeaCTBa
MaccoBOW MH(pOpMaIMK, HAYYHO-TIONYJISIpHbIE MaTepUalibl), STUYECKHE ACHEKThl COBPEMEHHBIX
HCCIIeIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHbIE€ IHCBMEHHbIE M YCTHBIE COOOLIEHHs, 00001mas
OMOJOTMYECKYI0 HMHPOpPMAIMI0 M3 HECKOJBKMX MCTOYHHMKOB, TI'PaMOTHO HCIOJIb30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.

[IpenMeTrHble pe3ynpTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» ¢ 11 knacce
JOJIKHBI OTPAXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUUA O MECTE U pOJIM OWOJIOTMHM B CUCTEME HAYYHOIO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHE PACKpPbIBATh COJIEPKaHNE OMOJIOTMYECKUX TEPMUHOB U MIOHSATHI: BUJI, TOMYJISIIIMS,
reHO(OH[, JBOJIOLMS, JABIKYLIHME CHIbl ((aKTOpbl) SBOJIIOLUHU, MPHUCIIOCOOIECHHOCTD
OpraHM3MOB, BHJ000pa3OBaHUE, JKOJOrMYecKkHe (HaKTOpbl, HSKOCUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEYLIEHTHI, LIENH MUTaHUs, SKOJIOTrHUecKas MupaMua, OMoreomneHos, ouochepa;

yMEHHE Wu3Jarath Ouojiornyeckue Teopuu (dBosounoHHas Teopuss Y. JlapBuHa,
CUHTETHUECKasl TEOPUs SBOJIIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apozsieBoro cxonacraa K. M.
bapa, uepenoBanus rinaBHBIX HampaBieHuid u myted spomonuu A. H. CeBeproBa, ydeHus o
6uocdepe B. U. BepHasckoro), onpenensiTe rpaHUIIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHE BJIaJIETh METOJaMH HAYYHOIO MO3HAHUS B OMOJIOTMU: HAOJIIOJEHHE U OMHCAHHE
KHUBBIX CHCTEM, TIPOLIECCOB M SIBIEHUH, OpraHu3alus M MPOBEJCHHE OHOJIOIMYECKOTO
HKCIIEPUMEHTA, BBIIBM)KEHUE THIOTE3bl, BBISBICHHUE 3aBUCHUMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJyUYEHHBIX DPE3YJIbTAaTOB, HMCIIOJb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOPHI U 3aKOHOB, YMEHHE JI€JIaTh BBIBOABI HA OCHOBAaHUY NOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIIETIATH CYIIECTBEHHbIE TPU3HAKU CTPOCHUSI OUOJIOTHYECKUX OOBEKTOB: BUJIOB,
NOMYJSIIMM, TPOAYIIEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OHOre€OlleHO30B M 3KOCHUCTEM,



0COOEHHOCTH  TIPOLIECCOB:  HACIEACTBEHHOHM  HM3MEHYMBOCTH, €CTECTBEHHOrO  OTOOpa,
BHUJ1000pa30BaHMs, MPHUCIIOCOOJICHHOCTH OPTaHU3MOB, JCHCTBUS IKOJIOTHYECKUX (HDaKTOPOB Ha
OpraHu3MBl, IEPEHOCA BEIIECTB U IOTOKA YHEPTUU B IKOCHCTEMAX, aHTPOIIOT€HHBIX U3MEHEHHIA B
9KOCHCTEMax CBOEH MECTHOCTH, KPYrOBOpPOTa BEIIECTB M OHOr€OXMMHMYECKMX LUKIOB B
ouochepe;

YMEHUE NPUMEHATh MOJIy4YeHHbIE 3HaHUS ISl OOBSICHEHUSI OMOJIOTMYECKUX MPOLIECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELLIECHUI B IOBCEJHEBHOM KU3HHU C LENIbIO OOECIeUeHUs
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/10pOBbSl OKPYXKAIOIUX JIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TMOBEJICHHUS B OKPYXKAIOWIEH NPUPOIHONW cpeae, MOHMMaHHEe HEO0OXOAMMOCTH
UCIIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOM onosoruu Ui palnoHAIBLHOIO
IPUPOONOIB30BAHNUS;

YMEHHUE pellaTh 3JIeMEHTapHble OMOJIOrMYecKHe 3a/lauM, COCTaBJISITh CXEMbI IlepeHoca
BELIECTB U SHEPTUU B 3KOcUcTEMaxX (LENU MUTaHUs);

YMEHHUE BBINOIHATH JJAOOpAaTOPHbIE U MPAaKTUYECKHe paboThl, COOIOAATH MpaBUiia MpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHUE KPUTHUYECKH OLIEHWBAaThb W HMHTEPIPETUPOBATh MHGPOPMALUIO OHOJIOTHYECKOro
COJepKaHUs, BKIIOYAONIYIO0 ICEBIAOHAYYHbIC 3HAHWUSA W3 PAa3IUYHBIX HCTOYHHUKOB (CpeicTBa
MaccoBoW HMHGpOpMalMU, Hay4yHO-IOMYJSPHbIE MaTepualibl), paccMaTpuBaTh IJI0OAJIbHBIE
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH O OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3ULIHUIO;

YMEHHE co37aBaTb COOCTBEHHbIE IIMCHbMEHHBIE M YCTHBIE COOOIEHHUs, 00001ast
Ouonornyeckyro HMHGOpPMALMIO M3 HECKOJIbKMX HCTOYHHMKOB, IPAaMOTHO HCIOJb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
Ne HaumeHoBaHue pa3ieioB Eig)p;qeﬂno JuaexkTpoHHbIe (HU(pPOBbHIE)
n/n U TeM MPOrpamMMmbl Beero o0pa3oBaTe/bHbIE PECYPChI
1 buonorus xak Hayka 2 bubmorexa HOK
https://m.edsoo.ru/7f41¢c292
2 JKuBble cucTemsl U UX 1 bubmuoreka [JOK
OpraHu3aIus https://m.edsoo.ru/7f41c292
3 XUMHYECKUH COCTaB B 8 bu6mmoreka [JOK
CTPOCHHE KIICTKH https://m.edsoo.ru/7f41¢c292
4 JKusHenesTenbHOCTh KIIETKHU 6 Eubmioreka LOK
https://m.edsoo.ru/7f41¢c292
5 Ela{i[ﬁlgz);[(;:;:;ge pa3BUTHE 5 Buonmorexa HOK
OpraHH3MOB https://m.edsoo.ru/7f41c292
6 HacnencrBeHHocts u 8 bubnuorexa [JOK
HU3MEHYHUBOCTH OPraHU3MOB https://m.edsoo.ru/7f41¢292
7 Cenexuusi OpraHu3MOB. 3 bu6mmoreka [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
8 PezepBHOE Bpemst 1 bubmorexa HOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB 34

I10 ITPOIT'PAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KUIIACC

HaumenoBanue KonuyectBo ekt
Nen/m  pa3nesnoB u Tem 4acoB ponHbie (HPpoBLIE)
o0pa3oBaTe/ibHbIE PeCypChl
MporpamMmal Bcero
1 DBOJIIOIIMOHHAS 9 bubnmoreka [JOK
OuoJI0rHus https://m.edsoo.ru/7f41cc74
2 et s 2 0 Buamoterca LIOK
https://m.edsoo.ru/7f41cc74
3emie
3 OpraHusMmsbl 1 5 bubmuorexa [JOK
OKpyXarolias cpesia https://m.edsoo.ru/7f41cc74
4 A 0 Bumorexa LIOK
https://m.edsoo.ru/7f41cc74
CHCTEMBI
5 PesepBHOE Bpems 2 bubmorexa [IOK
https://m.edsoo.ru/7f4lcc74
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne KoanuyecTBO 4acos
Tema ypoka

n/n Bcero

1 buonorus B cucreme Hayk 1
Mertoabl mo3HaHus KUBOM npupoasl. [Ipaktnyeckas padora

2 Ne 1 «Mcnonb3oBanue pa3aMuHbIX METOJIOB MPU U3yUYECHUU 1
OMOJIOTHYECKUX 0OBEKTOBY

3 buonornueckue CUCTEMBI, TPOLIECCH U UX U3YUYECHHE 1

4 XUMHUYECKUH cOCTaB KJIETKU. Boja u MUHEpaJIbHbIE COTU 1

5 benku. CoctaB u cTpoeHne OEIKOB 1
depMeHThI — OHOJOrHUecKre karanuzaropsl. JlaboparopHas

6 pabota Ne 1 «/3ydeHne KaTaIuTHUYECKON aKTHBHOCTH 1
(dbepMeHTOB (Ha MpUMepe aMIIIa3bl WM KaTanasbl)»

7 Vraesonsl. JIunuael 1

8 Hyxneunosbie kucnotel. ATO 1

9 Hctopus u metoas! uzydenus kinetku. Knetounas treopus 1

10 KneTka kak 1ieinocrHas xuBasi cucrema 1
Crpoenue sykapuoTHueckoii kinetku. Jlaboparopnas padota

11 No 2 «M3yuenue cTpoeHUsI KJIETOK PaCTEHUH, )KUBOTHBIX, 1
rpubOB U GaKTEepHil 1101 MUKPOCKOIIOM Ha TOTOBBIX
MUKpOTIpernaparax U Ux OrmucaHue»

12 OOMeH BeIIEeCTB UM META00IN3M 1

13 dorocuHTe3. XeMOCHHTE3 1

14 DOHepreTudyeckuii 0OMeH 1
JKuzHeHHbI UK KIeTKd. [lenenne knetku. MuTos.

15 Jlaboparopnas pabota Ne 3 «Habmrogenre MuTo3a B KJIETKaxX 1
KOHYMKAa KOpEIIKa JyKa Ha TOTOBBIX MUKPOIIPETIapaTax»

16 buocunres 6enka. Peakiius MaTpuyHOTO CHHTE3a 1

17 Tpancnsiius — OuocunTes Oenka 1

18 HexkneTounsie (opMbl )KU3HH — BUPYCHI 1

19 ®opMbl pa3MHOXKEHHSI OPTaHU3MOB 1

20 Meiio3 1
OO0pa3oBaHue U pa3BUTHE MOJOBBIX KIETOK.

21 OmnonotBopenue. Jlaboparopuast padora Ne 4 «3yuenue 1
CTPOEHHMS TOJIOBBIX KIIETOK Ha TOTOBBIX MUKPOIIpENapaTax»

22 NHauBuayanbHOE pa3BUTHE OPraHU3MOB 1

23 I'eneTka — Hayka O HaCJIEJICTBEHHOCTH ¥ H3MEHYUBOCTH 1

24 3aKOHOMEPHOCTH HACTIEIOBaHUS TPU3HAKOB. 1
MonoruOpuaHOe CKpenuBaHne

o5 JlurubpuiHoe ckperyBane. 3aKOH HE3aBUCUMOI0 1
HACJIeTOBaHUS MPU3HAKOB

26 CuerieHHOe HaclieloBaHKEe IpU3HaKoB. JJaboparopHas 1

pabota Ne 5 «/3yyeHue pe3ynbTaTOB MOHOTHOPUAHOTO U




TUTUOPUIHOTO CKPELIUBAHUS Y APO30(HIBI HA TOTOBBIX
MHUKpOTIpernaparax

I'eneruka nona. HacnenoBanue Npu3HAKOB, CLETUIEHHBIX C

27 1
10JIOM
N3menunBocTh. HenacnencteenHas N3MEHYHBOCTb.
28 Jlaboparopuas pabota Ne 6. M3ydenne Mo auUKaIMOHHOMI 1
W3MEHYUBOCTH, IOCTPOCHUE BapUALIMOHHOTO PsiAa U
BapHUAIIIOHHOW KPUBO
Hacnencreennas uamMmeH4unBocTh. JlabopaTopHas pabora Ne 7.
29 «AHaJIN3 MyTalMi y Ap030(HIIBI HAa TOTOBBIX 1
MUKpOTIperaparax»
30 ['eneTnka yenoBeka 1
31 PeseprubIil ypok. O606menue no remMe «HacnencTBeHHOCTh 1
Y U3MEHYMBOCTh OPTAaHH3MOBY
32 Cenexius Kak HayKa 1 TpOoIece 1
33 MeToabl ¥ JOCTHKEHUS CENEKIINU PACTCHUI U )KUBOTHBIX 1
34 buotexHoorus kak orpacib NPOU3BOACTBA 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KUIIACC

Ne KoauvecTBo 4acoB
Tema ypoka

n/n Bcero

1 DBOJIIOIHS M METOJIBI €€ U3YUCHHS 1

2 Hcropus pa3Butus npeacTaBieHuii 00 SBOTIONNUN 1

3 MUKpPOIBOITIOIHUS 1
[Momynsus Kak IeMEeHTapHas €IUHHUIIA BUAA U SBOJIOLNY.

4 JlaGopaTtophnas pabota Ne 1 «CpaBHEHHE BUIOB 110 1
MOP(OJIOTHIECKOMY KPUTEPUIO»

S) JIBIOKy1IIME CHITBI (3JIEMEHTapHBIE (PAKTOPHI) SBOIIOIIUH 1

6 EcrecTBeHHbIi 0TOOp U €10 (hopMBbI 1
Pe3ynbTaThl 5BONIIOLNHI: PUCTIOCOOIEHHOCTh OPTaHU3MOB U

7 BU000pa3oBanue. JlabopatopHas padora Ne 2 «Onucanue 1
MPUCIIOCOOJICHHOCTH OPTaHU3Ma U €€ OTHOCUTEIHLHOTO
XapakTepa

8 Hanpanenust u myTu MaKpOIBOJIIOIMH 1

9 HeobOpaTtumocTth 3BOTIONNUH 1

10 WcTopus xu3Hu Ha 3emiie U METO/bI €€ U3yUeHUs 1

11 ['unoTe3bl NpoUCXOKACHUS KU3HU Ha 3eMie 1

12 PazButue xu3Hu Ha 3emMIie 1o IpaM U IeproIaM 1
OCHOBHBIE 3TaIbl YBOJIOIMH PACTUTEIHLHOTO M JKHBOTHOTO

13 mupa. [Ipaktuueckas padora Ne 1 «M3yueHue nckonaembIx 1
OCTaTKOB PACTEHHH M )KUBOTHBIX B KOJUICKIIHSX»

14 CoBpemeHHas cuctemMa OpraHu4eckoro Mupa 1

15 DOBOJTIOLIUS YeTI0BEKa (aHTPOIOTreHe3) 1

16 JIBrokyue cuibl ((hakTophl) aHTPOIIOTEHE3a 1

17 OCHOBHBIE CTaIUH BOJIOLIMH YEIOBEKA 1

18 YenoBeueckne packl U MPUPOIHBIE a1aNTAllMK YeJIOBEKa 1

19 PezepHblit ypok. O600mieHue no reme «Bo3HUKHOBEHUE U 1
pa3BUTHE )XKU3HU Ha 3eMiie)

20 DKOJIOTHUs KaK HayKa 1

21 Cpenpl 00uTaHUS U SKOJIOTHYECKHE (PaKTOPBHI 1
Abuotnueckue daxropsl. JlaboparopHas padota Ne 3.

29 «Mopdonoruueckre 0COOEHHOCTH PACTEHUI U3 pa3HBIX MECT 1
obutanusy. JlaboparopHas padota Ne 4. «BnusHue cBera Ha
POCT H pa3BUTHE YEPEHKOB KOJIEyCa

23 buotnueckue GakTops 1
DKOJIOTHYECKHE XapaKTePUCTUKH Tomyssiiun. [IpakTndeckas

24 pabota Ne 2 «IToacu€r MIOTHOCTH MOMYJIALUI pa3HbIX BUJIOB 1
pacTeHui»

25 CooOmiecTBa OpraHu3MOB — OHOIIEHO3 1

26 DKOJOTHYECKHE CUCTEMBI (IKOCUCTEMBI) 1

97 OcCHOBHBIE TIOKA3aTeIN IKOCUCTEMBI. DKOJIOTMYECKHUE 1

nupamubl. CBoiicTBa skocucteM. Cykieccust




28 [TpupoHbIE S5KOCUCTEMBI 1
29 AHTPOTIOTEHHBIE YKOCUCTEMBI 1
30 buocdepa — rinobdanpHas skocucTema 3eMiIn 1
31 3aKOHOMEPHOCTH CYIIIECTBOBaHUS OMOCHEPHI 1
32 UYenoseuecTBo B Onochepe 3emiaun 1
33 CocymiecTBOBaHHE MTPUPOJIBI M YEIOBEYCCTBA 1
34 Pezepublil ypok. O6061menue remsl «Coo0riecTBa u 1
IKOJIOTUYECKUE CHCTEMbBD)
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




KOHTpOHbHO-I/ISMGPHTCHBHLIG MaTCpUaJIbl

Konn¢puxarop
3JIEMEHTOB COZAEP)KaHUS M TPEOOBAHUHN K YPOBHIO MOATOTOBKU O0YYAIOIIUXCS IS IIPOBEACHUS
KOHTPOJIBHBIX PaboT 10 6HosIoruy 1o TeMam yueOHuka: «buosnorus. Obmas 6uonorus» B 10
KJ1acce
Ipeamer: «omonorus» 10 kmacc
Y4ebHuk 111 00111€00pa30BaTEIbHBIX YUPEKACHUHN, COCTABICHHbBIN 1101 pyKoBoicTBOM B.B.
ITaceunuka
Bua KoHTpPOJIA: UTOTOBBIN, TeKyIIMH, cTapToBbId Tema: Knetka. OnTorenes. OCHOBBI
TCHETHUKHU.

1. IlepeyeHb 3J1eMeHTOB MPEAMETHOT0 COIEePKAHMS, TPOBEPAEMbIX HA KOHTPOJILHOI
padoTe

Kox OnucaHue 3J1eMEHTOB NPEIMETHOI0 COAePKAHUA

11 buoJsiorust kak Hayka. MeToabl OM0JIOTHH.
Ponb Guonoruu B OpMUPOBAHUN COBPEMEHHOM €CTECTBEHHOHAYUYHOUM KapTUHBI MUPA.
MeTo/1bl U3Y4YeHHsI )KUBBIX 00BEKTOB.

2 Kaerka

2.1 KieTouHoe cTpoeHne OpraHu3MOB Kak JI0Ka3aTelIbCTBO UX POJCTBA, €AMHCTBA
OpraHu4YecKoro mupa. I' eHsl U XxpoMocoMbl. Bupycsl - HekiieTouHas (hopMa KU3HU.
XMMHUUYECKUN COCTaB KJIETOK.

2.2 HyxknenHoBBINH KUCIOTHL. ' eHETHUECKHUM KOJI
2.3 Ctpoenue kiaeTku. OpraHoujpl.

2.4 OOMEH BELIECTB B KIIETKE

2.5 Jlenenue kneTku: Mutos, Meiio3

3 Pa3zMHo:xeHHEe U OHTOTeHe3

3.1 DopMBI pa3MHOKCHHSI OPTaHU3MOB

3.2 PazBuTHe 1Moa0BbIX KIeTOK. OMmIOI0TBOPEHNE
3.3 OnToreHes

4. OCHOBBI reHEeTHKH

5.1 MOoHO- ¥ TUTHOPHIHOE CKpELIBaHUE

5.2 XpoMOCOMHas TEOpHs HACJAEACTBEHHOCTH. HaciemoBanme CIEIIEHHOE ¢ MOJIOM
5.3 M3MeHYMBOCTh. MyTalluK

5.4 I" eHeTmKa YeIIOBEKa

2. [lepedeHb 2JIeMEHTOB MeTANPEIMETHOIO COAeP KaHMsI, MPOBePsieMbIX HA
KOHTPOJLHOM padoTe

Kon Onucanue 3JIeMEHTOB METANPEIMETHOI0 COAePKAHUS

YMeHue 1e1ath BRIOOp M3 MPeUI0KEHHBIX BapuaHToOB (o3HaBaTensHoe YY)

YMeHnue kinaccuuuupoBarh, aHATM3UPOBATh (Mo3HaBarenbHOe YY)

YMeHue BbICKa3bIBaTh CyKIeHHUs (To3HaBaTenbHble Y'Y 1)

YMeHue YCTaHaBJIMBATh ITPUIUHHO-CIICACTBCHHBIC CBA3U (HOSH&B&TCJ’ILHOC yyﬂ)

YMeHue CTPOUTDH JOTHYCCKHEC PACCYKACHHUA, YMO3AKIIOUCHHA

YMeHue BbIpakaTb CBOM MBICJIA B COOTBETCTBUU C 33a4aMH U YCIOBUSIMU
KOMMYHHUKaIMK (KoMMyHHKaTHBHOE YV /)

N O (O B WIN [

YMeHue olleHUBaTh MPaBUIBHOCTD BHIMOJIHEHUS y4eOHOH 3a1aun (perynsatuBHoe YV /)

3. Ilepeyenb TpeOOBaHUI K YPOBHIO OATOTOBKHU 00y4al0IHUXCH, OCBOMBIIHUX TeMbI
vueOHUKAa «BBe1eHre B 00IIYIO GMOJIOTHIO» 1O MPeIMeTy «0noaorus» B 9 kiaaccel

Koa Onucanue Tpe0OBAHUI K YPOBHIO MOATOTOBKH 00Y4alIIMXCS

1 3name /noHuMamo

11 [Ipu3HaKK OMOJIOTHYECKUX OOBEKTOB:

111 PKUBBIX OPTaHU3MOB: PACTEHUH, TPUOOB, )KUBOTHBIX, OAKTEPHUIA;

'CocTaB/ieH Ha OCHOBe TPeOOBaHMIl K MPeIMeTHBIM pe3yIbTaTaM



1.1.2

FCHOB, XPOMOCOM, KJICTOK;

1.13 OIS, SKOCUCTEM, arpPOIKOCUCTEM, OHOChEpHI

12 CymiHOCTh OMOJIOTHYECKUX TPOIIECCOB:

121 O0OMEH BEIIECTB U MPEBpaIICHUE SHEPTHH, MTUTAHUE, IXaHNE, Pa3MHOXKCHHUE,
HACJIeICTBEHHOCTh U U3MEHUYUBOCTb;

1.2.2 KpPYTOBOPOT BEIIECTB U NPEBPAIIEHUE SHEPTHH B SKOCUCTEMAX.

2 Ymems

2.1 OOBSACHSTD:

2.1.1 0COOCHHOCTH CTPOCHHUS KIIETOK;

2.1.7 rMIOTE3bI DBOIIOIMHU Y€JIOBEKA, MECTO M POJIb;

2.1.10 [IPUYMHBI HACJIEJICTBEHHOCTH Y U3MEHYHUBOCTH.

2.4 BBIABIIATH TUIIBI B3aUMOJCYCTBUI PA3HBIX BUJIOB B OKOCUCTEMAX.

2.5 CpaBHHBATh OMOJIOTHYECKUE OOBEKTHI, TPOIIECCHI.

2.6
OnpenensiTh NPUHAIIEKHOCTh OMOJIOTMYECKUX 0OBEKTOB B IpynnaM (KjIaccupuKaus).

2.8

[TpoBOIUTH CaMOCTOATENBHBIN MOUCK OMOIOTHYECKON HH(OPMAIUK: HAXOAUTh B
HAYYHO-TIONYJISIPHOM TEKCTE€ HEOOXOAUMYIO OHOJIOTHUYECKYIO0 HH(POPMAIIHIO O KUBBIX
00BEKTax, Mpoleccax; paboTars C TEPMUHAMH U HOHATHSIMH




IHosicHuTeAbHASA 3aNMCKa
K IIPOMEKYTOYHOH KOHTPOJIbHOM padoTe mo 0M0J10rumn

10 xaacc
KontponbHas pabora B JBYX BapHaHTaX COCTABJICHA B BHJE TECTOBBIX 3a/JIaHHM,
COOTBETCTBYIOIIMX TeMaM, u3ydaeMbIM B 1 monyroauu 10 xiacca:
- OpraHudecKkue BelIeCcTBa KICTKH;
OCHOBHBIE TIOJIOKEHHS KJICTOUYHON TECOPHH;
OpraHoubl KJIETKH;
DHepreTudyeckuii OOMEH B KJICTKE;

B Tectax mpencraBieHsl pa3HOOOpa3HbIE 3a/1aHUA MO TEMaM:

Yactpb A conepxuT 18 3a1anuii ¢ BBIOOPOM OJTHOTO BEPHOT'O OTBETA U3 YEThIpeX 0a30BOTO
YPOBHS CIIOKHOCTH.

Yactsb B conepxut 3 3aganus ¢ BHIOOPOM HECKOJIBKUX BEPHBIX OTBETOB, HA YCTAHOBIICHUE
COOTBETCTBHUSI U OMNpEEIICHUE IOCIEeOBATEIbHOCTH OMOIIOTUYECKUX OOBEKTOB, MPOILIECCOB U
SIBJICHUI. DT 3aJ]JaHUA MTOBBIIIICHHOTO YPOBHS CIIOKHOCTH.

B1, B2, B3 - ymeHue npoBOAUTH MHOYKECTBEHHBIN BBIOOP U yCTAaHABIUBATH COOTBETCTBHE

Yactp C conepx’uT BONPOC, MOApa3yMeBarouil OTBET U3 3 MpaBUIIbHBIX 1eMeHTOB. Ha
BBITIOJIHEHUE TECTA PEKOMEHIyeTCs BBIIETUTh 40 MUHYT.

Kputepuu oneHuBanus:

Yactb «A» - 18 6ayios

Yacte «B» - 9 6amnos.

Yactp « C» - 3 bama.

Hroro - 30 6amios.

27-30 0asu1oB - orteHka «5»- 90-100%

21 - 26 GayuioB - oreHka «4» - 70-89%

15 - 20 6an10B - orieHKa «3»- 50-69%
Memnee 15 6amnoB - onenka «2»-menee 50%



Bapuanr - 1

Bapuanr - 2 121221 ABT' BI'J1 ABI" 135 212112
C
Bapuanr - 1 JIByMeMOpaHHBIif OpPraHOM

BryTtpu Haxoautcs cooctBenHas JIHK, BHyTpeHHs 1 MeMOpaHa oOpa3yeT KpucThl. B
MUTOXOHJIPUSIX MIPOUCXOAUT pa3pylIeHHe OPraHNueCcKOoro BeiecTBa J0
YTJIEKKMCIIOTO Ta3a U BojbI ¢ oOpazoBanremM AT

Bapuanr - 2 J[ByMeMOpaHHBIH OpraHou

BuyTtpu Haxonutcs cooctBeHHast JJHK, rpansl Tunakounnos IIpoucxoaut
(doTocuHTE3 C 00pa30BaAHNEM OPraHMYECKHX BEILECTB U3 YIJIEKHCIOro ra3a U BOJIbI C
BBIICIICHUEM KHCIIOPOAA

DJeMEHTHI COACPIKaHuUA.

g [TpoBepsieMbIe JIEMEHTHI COIEPIKAHHMSI -
= = =
= 3 S
= ) O
CHE
Z =
Yacts A
1 |Opranuyeckue ¥ HEOPraHMYECKHE BEUIECTBA KIETKH b | 1
2 |YrneBousl b 1
3 |YrueBousl b 1
4  |JIunuaer b 1
5 |benku b 1
6 |DyHkiuu 0eIKOB b 1
7 |HyklIeMHOBBIC KHCIIOTHI b 1
8 |HyknenHOBbBIE KUCIOTHI b |1
9 AT®D b | 1
10 ATD b | 1
11 Bupycsl b |1
12 |OcHOBHBIE TIOJIOKEHHUS KIIETOYHOU TeOpUHr b |1
13 |Opranounipl KJIECTKH b 1
14 |Opranounipl KJIECTKH b 1
15 |Opranounipl KJIETKH b 1
16 [DykapuoTHI ¥ IPOKAPUOTHI b |1
17 DHepretuueckuii 0OMEH B KJIETKE b |1
18 DHepreTuueckuii 0OMEH B KJIETKE b |1
b

Htoro vacts A 18
Yacrs B
Bl |CooTBeTcTBHE MEXKY CTPOCHHEM U (DYHKITMEH BEIIECTBA M €T0 BHJIOM. Im] 3
B2 |CTpoeHne opranouji0B Im] 3
B3  |OTinuus npokapuoT U 3yKapHoT Im] 3
Hrorowacts B| 11 | 9
Yacts C

C1 |Opranougsl KJICTKH | 3
Wroro yacts C 3

Hroro 30

KonTpoabHas padora

Bapwuanr 1.
1. K HeopranuueckuM BeUIeCTBaM KJIETKH OTHOCSATCA
1) xwupsI 2) 6enku 3) HYKJICMHOBBIE KUCIOTHI 4) Boaa

2. T'mroko3a sSBIsIETCS MOHOMEPOM:
1) remoriiobuHa 2)raumeprHa 3)riaukoreHa 4)aapeHananHa



3. Kakyro QyHKIUIO BBITOTHSIOT YIJI€BOABI B KJIeTKE?
1) KaTaJIUTHYECKYIO 2) SHEPreTUYECKYI0
3) XpaHeHue HaCJIEACTBEHHOW nHpopMannu 4) ydacTre B OMoCHHTEe3€e OerKa

4. B kieTke TUNUAbI, B OTJIHYUE OT YIIIEBOJOB, BEIOIHSIOT ()YHKITUIO
1) sHepreTH4ecKyro 2) CTPYKTYPHYIO 3) 3amacaromniyro 4) peryasiTopHyIo

5. W3 aMMHOKHCIOT COCTOSIT MOJIEKYJIBI:

1) 0eJIKOB 2) yraesooB 3)munuaos 4) JTHK

6. Ilpu noHmwxeHuu TemiepaTypbl aKTUBHOCTb (DEPMEHTOB

1) yBenuumBaercs 2) HEe U3MEHseTCs

3) 3amemisercs 4) cHayana 3aMeIAeTCsl, IOTOM YBEIMYHUBAETCS

7. Kakyro pyHKIHUIO BBIIOJIHSIOT B KiIeTKe Mosekynsl JJHK?
1) ctpouTenbHyo 2) 3alUTHYIO
3) HOocHTENs HACTIEACTBCHHON HH(OpMAIiK 4) IMOTIOMIECHUS SHEPTHHA COJTHSIHOTO CBETA

8. B cocras mykneorunos PHK He BxoauT:
1)agenun 2)ryanus 3)ypauui 4)TUMUH

9. Cuntes monekyn AT® B Ki1€TKEe MOXKET TPOUCXOTUTH B:
1) MUTOXOHZIPHUSAX U XJIOpOILIAcTax 2) sape U pubocomax 3) ammapare
I' onpxu 1 mu30coMax 4) xpoMocoMax U SAPBIIIKE

10. Cxkonbko Monekyn AT® obGpa3zyercs mpu OECKUCIOPOTHOM PACILEIIIICHUH TIIFOKO3bI?
1) 38 2)4

3)2 4) 36

11. Bupycsl MOTyT pa3MHOKAaThCA.

1) TonbKO B KIIETKE XO3IMHA 2) Ilyrem mipocToro aeneHus
3)Tonpko OGeCIoNbIM MyTEM 4)ToNBKO MOJIOBBIM ITYTEM.

12. Pomnb KIETOUYHOM TCOPHHU B HAYKEC 3aKJIFOYACTCA B TOM, UTO OHA:
1) Pa3bpACHUIIA MCXAaHU3M 3BOJIFOIUN 2) BbIABUJIA POJIb Apa U XPOMOCOM B KIJICTKC 3)
BbIsIBUJIA 3HAYCHUEC OPTaHUYCCKUX BCHICCTB B KIICTKC 4) omnucajia OpraHoOUuAbl KJICTKH

13. K opranoumam KJIETKA OTHOCSTCS
1) ropMOHBI 2) TU30COMBI 3) dbepmeHThI 4) BUTaMUHBI

14. B ammapate ['onbmxu 00pa3yroTcCs:
1) nu30CcOMBI 2) puGoCOMBI 3) XJIOPOILIACTHI 4) MUTOXOHAPUH

15. IlepeBapuBaHM€e MUIIEBBIX YACTHUI] U yIaJE€HHE HETIEPEBAPEHHBIX OCTAaTKOB MTPOUCXOUT
B KJIETKE C TIOMOIITBIO

1) 1) anmapara I'onbmxu 3) 2)sH01Ia3MaTUYECKON CEeTH

2) 3)auzocom 4) 4) pubocom

16. HacnencrBeHHast nHpOpMAIUs B KIETKaX OaKTEPHUl COIEPIKUTCS B!
1) kombreBoii JIHK 2) muromnasme 3)sape 4)pudocomax

17. B kierkax 4yenoBeKa U )KUBOTHBIX B KaU€CTBE HCTOUYHUKA SHEPTUU
WCIONB3YIOTCA 1) TOPMOHBI M BUTAMUHBI 2) BOJA U YTIIEKUCIBIN ra3



3) HEeOpraHW4YecKue BemecTBa 4) OCIKHU, KUPHI U YTIAECBOIBI
18. KoHeuHble MPOIYKTHI OKUCICHUS! OPraHMUECKUX BEIIECTB:

1) AT® u Bozaa 2) KUCIOPOJ U YIIICKUCIIBIN T'a3
3) Boga u yriekucibiid ra3 4) AT® u kucinopon

B 1. YcTanoBuTE COOTBETCTBHE MEXKY CTpOEeHHEM, (DYHKITHEH BEIIECTBA U €T0

Buiom. CTPOEHUE N ®YHKLA BUJ

A) COCTOAT W3
MOJIEKYJI TJIMLIEPHUHA U JKUPHBIX KUCIOT 1) munusl

b) cocTosaT U3 0cTaTKOB MOJIEKYJI aMUHOKHUCIIOT 2) 6enku

B) 3ammimaroT opraHu3M OT IMEePEOXITAKICHHS
') 3aIIMIIat0T OPraHU3M OT YY>KEPOIHBIX BEIISCTB
1) obnanaroT penatypanueit E) BbImonHSIOT

A b B r i E

B 2. BeiGepute cTpyKTyphl U (PYHKLIUHU, OTHOCSIIUECS K AIPY KIETKH.

A) Nwmeet nBymMmeMOpaHHyI0 000JIOUKY C IOPaMH
b) OtBeuaer 3a cunte3 ATD
B) XpaHUT HACIEICTBEHHYIO HH()OPMAIIHIO U yYaCTBYET B €€

nepenaue I') ConepKuT siAPBIIKO, B KOTOPOM COOMPAIOTCSl puOOCOMBI
) Ocy1ecTBisieT mMpoIecChl IIACTHUYECKOTO M SHEPTETHIECKOTO 0OMEHa
E) O6e3BpexuBaeT mpoIyKThl paciajia B KIETKE

B 3. Bemumure 6YKBBI, 0603Haqa}om1/1e 9JICMCHTELI BEPHOT'0 OTBETA HA BOIIPOC: UEM KJICTKA

6aKTepHﬁ OTJINYACTCS OT KJICTKHU KUBOTHOT'O?

A) HaJIMYMEM HapyXHOH
meMOpaHnbl b) orcyrcTBUEM apa
B) OTCYTCTBHEM IUTOILIAa3MbI )

HaJIMYueM IIIOTHOM o0ostouku /1)
OTCYTCTBUEM MUTOXOHAPHI
E) conepxanrem opraHm4ecKux BEIIECTB

C. Uro u3BEeCTHO O BHYTPEHHEM CTPOECHUU U PYHKIUSIX MUTOXOHIPHUIA?

KourpoJubHnas padora

Bapmuanr 2.
1. K opranuueckum BeuiecTBaM KJIETKH PaCTEHHI OTHOCUTCS
1) Boma 2) kpaxman 3) XJopuJ Kanblius 4) moBapeHHas COIb

2. YrieBoabl IpH (POTOCUHTE3E CUHTE3UPYIOTCS 3!
1)02uH20 2) C02 m H2 3)C02uH20 4) C02 u H2Co3

3. B KIJIeTKax KMBOTHBIX 3aIIaCHBIM YIJIEBOJIOM SIBIIETCS:
1) nemnronosa 2) Kpaxman
3) rroko3a 4) rIuKoTeH

4. HauOoiblee KOJIMYECTBO YHEPTHH BBIJIEISICTCS MPH PACHICIICHHH OJTHOTO TpaMMa
1) xwupa 2) TIIOKO3bI 3) Genka 4)1eToa03bI

5. Kucnotsl, 3 KOTOPBIX COCTOST OCIIKH, HA3bIBAIOTCS

OCTaTKOB



1) HYKJIECMHOBBIMHU 2) aMHHOKHCIIOTAMH 3) MUHEPATbHBIMH 4) HEOPTaHUICCKUMHU

6. B mepeHoce KHCIOPOAA U YITIEKUCIIOTO ra3a B OpraHu3Me y4yacTByeT
1) mwuo3uH 2) ¢pubpun
3) remoriaoOuH 4) xoJarexH

7. I'ne B knerkax sykapuot cogepxurcs JJHK?
1) B siape 2) B pubocoMax 3) B komrutekce [ onbku 4) B IUTOIIa3ME

8. Monekyna PHK comepkuT a30TUCTBIC OCHOBAHUS:
1) aneHuH,ryanus, ypari, U TO3UH 2) UMTO3UH,I'yaHUH,aJcHUH, THMUH
3) TUMUH,ypalni,aleHuH,I'yaHUH 4) ageHuH,ypauuia, THMAH, TUTO3HH.

9. Kaxkosa ponb monekyn AT® B kierke?

1) obecrieyrBarOT OpraHu3M SHepruei 2) YCKOPSIFOT XUMUYECKHE PEaKIIH

3) y4acTBYIOT B 00pa30BaHUH KJICTOUHBIX CTPYKTYp 4) MOTJIOMIAIOT YHEPTHUIO COTHEYHOTO
cBeTa

10. Cxonbko Mosiekyn AT® obOpa3yercs IpH KHCIOPOJTHOM PACHICTUICHUH TITFOKO3bI?

1) 38 2) 36

3)28 4)2

11. Kakoii Bupyc HapymaeT paboTy UMMYHHON CUCTEMBI YeJIOBeKa?
1) [lonuomuenura 2)Ocribl

3)'punmna 4)BNY

12. Kakas teopust 06001111a 3HAHNS O CXOACTBE XUMHUECKOT0 COCTaBa KJIETOK pacTeHUl,
KHMBOTHBIX, YeJIOBEKa, OakTepuil U rpuOOB?

1) aBomronMu 2) KiIeTouHast 3)IpoUuCcX0XKIeHHs YenoBeka 4) MHANBUYAIbHOTO Pa3BUTHS
OpPraHHU3MOB

13. K opranoujiam KJIETKH OTHOCHUTCS
1) xpomatus 2) komiuiekc ['onbmxu 3) AT® 4) k1eToUHbIN COK

14. Kakyro posib urpaer siipo B Kiierke?

1) COJIEPIKUT 3aIac MUTATEIbHBIX BEIIECTB

2) OCYIIECTBIIAET CBSI3b MEXKAY OpraHOUIAMU U YaCTIMHU KIIETKU

3) CIOCOOCTBYET IMOCTYIUICHHUIO BEIIECTB B KIETKY

4) o0ecreunBaeT CXOJCTBO MaTEPUHCKON KIIETKU C T0UEPHUMU

15. Tlomyxwunakas cpeaa KJIE€TKH, B KOTOPOU pacrooKeHO AP0 U OPraHOMUIbI, — 3TO
1) BakyoJib 2) nu3ocoma 3) nuToriazMa 4)xomruieke ['ombmxu

16. B xjeTkax mMpoKapuoOT T€HBI, B KOTOPBIX XPaHUTCS HACIIEACTBEHHAsI HH(POPMAIIHS,

PacrooKeHbI B
1) nuTomnazme 2) siape 3) MUTOXOHIPUSIX 4) pubocomax

17. Bbuonormyeckoe oKUCIEHHE UAET P 00s13aTEIILHOM Y4acTUU
1) xucnopona 2) pepMeHTOB 3) TOPMOHOB 4) HYKJIEHHOBBIX KUCIIOT

18. KonngecTBO 3TarnoB B 3HEPreTUUECKOM OOMEHE:
1)2 2)3
3)4 4)36

B 1. Beimummre 6ykBbl, 0003HaUaIOMIME JIEMEHTHI BEPHOTO OTBETA: Kakhe (YHKIIMU B OPraHU3Me
BBITIOJHSIOT XKUPHI?



A) OTKJIaJbIBAtOTCS B 3anac b) ciayaT MCTOUHMKOM SHEPTUU

B) YCKOPSIFOT XUMHUYECKHE peakiuu ') BXOAAT B COCTaB KIETOYHbIX MeMOpaH /) B meyeHu
MOTYT MpEBpALIAThCs B OCTIKU

E) yuacTBYIOT B XpaHEHHHM U Iepeiade HacleACTBEHHBIX IPU3HAKOB OT POAUTENIEH K IOTOMCTBY

B 2. Beinumure uudpsl, 0003Havaromme 31eMEeHThl BEPHOTO OTBETA: Kakue GYyHKIIMH B OpraHU3Me
BBIMOJHSIOT Oenku?

1) MEPEHOCAT KUCIOPO U YTICKUCIIbIN ra3

2) cunte3 AT® npoucxoauT Ha KpUCTax

3) Y4acTBYIOT B XpaHEHHUH U Iepeiade HaclIeICTBEHHbBIX TPU3HAKOB
4) MIPEBPAIAIOT CBETOBYIO SHEPTUIO B XUMUYECKYIO

5) YCKOPSIFOT XUMHUYECKUE PEAKIIUU

B 3. YcTanoBuTe COOTBETCTBHE MEXy IPU3HAKOM OOMEHA BEIECTB U €r0 BUJIOM Yy YEJIOBEKa.

[Tpu3naku oOMeHa BeniecTB 1) nnactuyeckuit
A) OKHCJIEHUE BEIIECTB 2) sHEpreTUYeCcKUit
b) CHHTE3 BEIIECTB
B) 3aracaHue >Hepruu
I pacxo]i S3Hepruu
) ydqacTue pudocom
E) y4acTUE MUTOXOHIPUI
A b B r A E

C. UTo u3BECTHO O CTPOCHHUH U (PYHKITUSAX XJIOPOILIACTOB?

Crneuuduxanus
HUTOr0BOIi padoTHI /1JIsl MPOBEIEHUsI HTOTOBOI aTTecTanuu odydyaommxcesi 10 kjiacca mo
onosiorumn

1. Ha3nauenue padoThI
PabGora mpenHasHaueHa IS MPOBEACHUS  MPOLEAYpPhl HTOTOBOTO  KOHTPOJIS
MHAMBUAYaAJIbHBIX JOCTHXEHUM oOydaromumxcs 10 kimacca B 00pa3oBaTeIbHOM YUPEKIECHUU 11O
npeamety «buonorus.

2. Bpems BbINOJHEHUS] paGOTHI
[IpumepHOE BpeEMs Ha BBITIOJIHEHUE 3aJaHUI COCTABIISET:
1) s 3agaHuii 0a30BOTO YPOBHSI CIIOKHOCTH - 10 2 MUHYT;
2) Ui 3aJJaHHid TIOBBIIIEHHOMN CJIOKHOCTH - OT JI0 5 MHHYT;
3) s 3aaHuil BRICOKOTO YPOBHS CJIOXHOCTH - OT 5 10 7
MuHYT Ha BeIMmoTHeHHEe Beel paboThl OTBOAUTCS 45 MUHYT.

3. JlonmoJHUTeIbHbIE MAaTEPHAJIbI H 000PY/I0BaHHIE
ITpu npoBeeHuN paboTHI TOTOIHUTENBHBIE MaTEpUaIbl U 000pYIOBaHUS HE UCIIOIB3YIOTCS

4. OueHka BbINOJHEHHUS OTAeJbHBIX 3aJaHUIl U pad0THI B LEJIOM
1. Kaxnoe u3 3amanumii yactu 1 u 4 oreHuBaercs 1 6amioMm. 3agaHue CUMTAETCS BEIITIOIHEHHBIM
BEPHO, €CITM OTBET 3amucaH B TOH (opme, KOTopas ykazaHa B MHCTPYKIIMH IO BBITOJHEHUIO
3a/IaHus.



2. 3a BBINIOJIHEHUE KAXIO0TO U3 3a/IaHUi 9acTH 2 BBICTABIIsIeTCS 2 Oaiia 3a MOJTHOE MPABHIIBHOE
BBHITIOJTHEHME, | 0ait 3a BHIMOTHEHHUE 33JaHUs C OJHON OIMMOKO (0THOW HEBEPHO YKa3aHHOM, B
TOM YHCJIC JTUIITHEH, u(poi Hapsay co BceMu BepHbIMU Iudpamu) NN menomHnoe
BBITIOJIHEHHE 3a7aHus (OTCYTCTBHE OJTHOM HeoOXxoaumon mudpsl), 0 6aJ1oB BO BCEX OCTaIbHBIX
CiTyJasx.

3. 3a BBINTOJIHEHUE KAXKOTO M3 3aJIaHUi YacTH 3 BBICTaBIIsAeTCA 2 Oalia, €clid yKa3aHa BepHas
MOCJIeIOBATEILHOCTH TGP, 1 6a, eciiu qonyiieHa oaHa omuoka, 0 6amioB BO Bcex
OCTJIBHBIX CITyYasiX.

4. 3a BepHOE BBHINOJIHEHHUE 3a/IaHUS YaCTU 5 U 6 CTaBUTCS 1O TpH Oaiia

MaxkcumanbHBIN EpBUYHBINA 0aJUT 32 BRIITOJIHEHHE BCeil paboThI - 26.

IIkama nepeBoia IEPBUIHOIO 0aJj11a 3a BBINOJHEHUU KOHTPOJILHOM Da6OTBI B OTMETKY

0 S-HOH mIKane

OtMmeTKa 1o SHou 2 3 4 5
HIKaJe
[lepBuunbIit 0-7 8-16 17-21 22-26
0amn

5. Ilnan pa6orsl
YcnoBHbIe 0003HaUEHUS: Y POBEHB CIIOKHOCTH: b - 6a30BbIi ypOBEHB CIIOKHOCTH, 11 -
IIOBBIIICHHBIA YPOBEHb, B - BBICOKHI YPOBEHB
Tun 3ananus: KO - kpatkuii otBet, PO - ¢ pa3BepHyTHIM OTBETOM.
HUTorosasi KOHTpPOJIbHAsA padoTa no 6mosrorum s odydaromuxcs 10 kiacca

MHCTpYKIMS 10 BBITOJIHEHUIO Da6OTBI.

Ha BrinonHeHune utoroBoit paboThl Mo 6uosoruu naetcst 45 Munyt. Pabota coctout
W3 IIECTH YacTeH, BKIrovaromux 13 3amanuid.

Yactb 1-4 conepxut 3a1aHus ¢ KpaTKUM OTBETOM. OTBETOM K 3aJIaHUSIM 4acTu 2,3
SBIISIETCS TIOCTIEN0BATENBHOCTD IU(p. OTBeTOM K yacTu 1 u 4 SBISETCS YUCIO. 3aUIINTE
ATO YHUCJIO B MOJIE OTBETA B TEKCTE pabOTHI, COOJIIO/Iast PU ATOM YKa3aHHYIO CTEIEHb
TOYHOCTH.

[Tpu BbIOHEHUY 3a7jaHUsI YAaCTH S5 U 6 3alUChIBAliTEe YETKOE pElleHUE.

CoBeTyeM BBITIOJIHATH 33JJaHUsI B TOM TOPSJIKE, B KOTOPOM OHHU JIaHbl. bael,
noyrydeHHbie Bamu 3a BBITIOTHEHHBIC 3a/1aHMs], CYMMUpPYIOTCs. [locTapaiiTech BBIMOIHUTH
KaK MO>XHO OOJIbIlIe 3a/laHuii U HaOpaTh HAOOJIbIIIEE KOJTUYECTBO OALTIOB.

Bapuanr 1.
Yacrs 1.
1.1. B sapax KJIETOK CIM3UCTONW 000JOYKM KUIIEYHUKA TO3BOHOYHOTO KHUBOTHOTO 20
xpomocoM. Kakoe uncio XxpoMocom OyaeT UMETh PO 3UTOTHI 3TOr0 )KUBOTHOTO? B oTBET
sanummte TOJIBKO cooTBeTcTBYyMOIIEE YHCIIO.
1.2. B monexyne JJHK xomudecTBO HYKJICOTHAOB C TyaHHuHOM cocTaBiisieT 20 % ot obrmiero
yucia. CKOIbKO HYKJICOTHUIOB B % ¢ THMUHOM B 3TO# Moiiekyse. B oret 3anumure TOJIBKO
COOTBETCTBYIOILIEE YHCIIO.
1.3. Benok cocrout n3 100 amuHOKHCTOT. ONIpEIeuTe YHCI0 HYKICOTHA0B B Mosiekyie JJTHK,
Koaupyromen qanubii 6enok. B oreer 3anummre TOJIBKO cooTBeTcTBYIOIIEE YHUCIIO.
Yactpb 2.MHOKECTBEHHBII BHIOOD
2.1. Bribepure opraHou/ipl KJI€TKH, COAEpIKALINE HACIEACTBEHHYIO HH(POPMALIHUIO.

1) snpo 4) pubocomMbl

2) JH30COMBI 5) MHUTOXOHIpUU

3) ammapar I' onbmku 6) XJIOpOILIIACThI

2.2. K»ykapuoram OTHOCST

1) 0OBIKHOBEHHYIO aMEDY 3) MaJIsIpUHHOTO Tapa3uTa

2Y  mnosxxu 4\ xOmenukRIi RUONUOH




5) KuUIIEYHYIO NATOYKY 6) BUpyC UMMYHOJIC(UIINTA YETOBEKa

2.3. Bce mpuBenéHHbIe HIXKE MPU3HAKU, KPOME JIBYX, MOKHO HCIIOJIb30BaTh [ OMMCAHUS 3Ha-
YEeHHsI MOJIOBOTO pa3MHOkeHHsl. OmnpenenuTe ABa MpU3HAKa, «BBIMAJAIOUIUX» U3 OOIIEro Cruc-
Ka, ¥ 3a[UIINTE B OTBET UUPBL, 0] KOTOPHIMU OHH YKa3aHBI.

1) W3MEHEHUIO MJIOJOBUTOCTH OPraHU3MOB

2) 000CTPEHHUIO MEKBUIOBOM OOPHOBI

3) KOMOMHAIMK TeHETHYECKOro MaTepHraja POAUTEIbCKUX raMeT

4) yBeIHMYEHHUIO pa3HO0Opasust GEHOTHIIOB

5) yBEJIMYCHHUIO TEHETUYECKOr0 pa3Hoo0pasus Oiaaromapst

Kkpoccunrosepy Yacrsp 3. 3a1aHus Ha COOTBETCTBUE

3.1. Jns  kaxaoii OCOOEGHHOCTH  JCIICHMS
OCOBEHHOCTH TUIT JEJIEHUA
A) B pesynbrate 00pa3yrorcs 2 kieTku b) B 1) muTo3
pe3yabTare 00pa3yroTcs 4 KIeTKH 2) Meiio3

B) mouepnue kineTku ramionansl I') noyepaue

KJICTKU AUTLIOUTHBI

J1) IpoUCXOIAT KOHBIOTAIIUS U TIEPEKPECT XPOMO-
coM

E) He npoucxoauT KPOCCUHTOBEP

3.2. YcTaHOBUTE COOTBETCTBHE MEXKAY XapaKTEPUCTUKON MyTanuu u ee Tunom — (1) xpomo-
COMHBIE, (2) reHHble JIN00 (3) TEeHOMHBIE:

A) BKIIIOYEHHE JBYX JIMIIHUX HYKJICOTHIOB B Mosiekyiy JJTHK

b) kpaTHOe yBenMueHHe Ynuciaa XpOMOCOM B FaIlIONIHON KIIETKe

B) HapyieHue nocne0BaTebHOCTH AMHHOKHCIIOT B MOJICKYJIe

6enka ') moBopoT ydacTka xpomocomsl Ha 180 rpagycos

J1) yMeHbIlIeHHE Yiciia XpOMOCOM B COMAaTHYECKOM

kieTke E) 0OMeH yyacTkaMu HErOMOJIOTHYHBIX XPOMOCOM

3.3.YcTaHOBUTE COOTBETCTBUE MEXKIY OpPraHaMH U 3apOBIIIEBBIMA JINCTKAMH, U3 KOTOPHIX OHH
pa3BUBAIOTCS.

OPI'AHBI 3APOJIBIIIEBBIE JINMCTKU

A) ToJIOBHO# MO3T 1) sxTonepMa

b) meuenn 2) sHTOACpMA

B)kpoBb 3) me3onepma

I') xocT

M) momkenynouHas xxene3a

E) xoxa

Yacrs 4.

4.1. 'V cobak uépHas mepcth (A) JOMUHUPYET HaJ KOPUYHEBOH (a), a KOpOoTKOHOrocTh (B) —
HaJl HOpMaJIbHOM JutHOM Hor (D). 3anummTe reHoTHI Y€PHON KOPOTKOHOTO# COOAKH, reTepo3u-
TOTHOM TOJIBKO MO MPU3HAKY JUIMHBI HOT.

4.2. Tlpu caMOONBUIEHUH FE€TEPO3UTOTHOTO BEICOKOPOCIOTO PACTeHUs ropoxa (BBICOKUHN cTebenb
— A) o731 kapaukoBbIX ¢popM paBHa (%).

Yacts 5. 3anumunTe Ha3BaHUS YacTell )KUBOTHOW KIIETKH, YKa3aHHBIX Ha cxeme. B oTBere yka-
KMTE HOMED 4aCTU U €€ Ha3BaHUE, CXEMY KIIETKH IIEPEPUCOBBIBATh HE HYKHO.



Yactsp 6. Pemute 3anaun

6.1. B mporecce rimkonu3a odpazoBanuch 112 monekyn nupoBuHorpaaaoi kuciotsl (ITBK).
Kakoe konm4ecTBO MOJEKYJ TIIFOKO3bI TOJABEPTIIOCH PACIIEINICHUIO U CKOJIBKO MOJIEKyl AT®
o0pa3zyercs MpH MOJTHOM OKHCIICHUH TIIOKO3bI B KJIeTKaxX 3ykapuoT? OTBET MOsICHUTE.

6.2. Y yenoBeka TEMHBIN [[BET BOJIOC (A) TOMUHHUPYET HAJ CBETJIBLIM LIBETOM (), KapHii IBET
rna3 (B) — Haa roayosim (D). 3anmuminre reHOTHITBI POAUTENCH, BOSMOXKHbBIC (DEHOTHITBI U
TEHOTHIIBI IETEeH, POJUBIIMXCS OT Opaka CBETIOBOJIOCOTO roJIy00ria30ro My>KYHHbI U
reTepO3UTrOTHOM Kaperiiazoi CBETIIOBOJIOCOM KEHIIUHBI.

Bapuanr 2.
Yacrs 1.

1.1. Y mionoBoit Myxu po30(UiIbl B COMAaTUYECKUX KIIETKAX COJAEPKUTCS 8 XpOMOCOM, a B TIOJIOBBIX
kierkax? B oreer 3anummte TOJIBKO cooTBeTcTBYIOIIEE YHCIIO.

1.2. Kakoii MponeHT HyKJICOTHIOB ¢ UTO3UHOM coaepxuT JJHK, ecim nons e€ aieHuHOBBIX
HyKJ1eoTH10B cocTaisieT 10% ot obmero uncna. B oreet 3anumute TOJIBKO cooTtet-
CTBYIOIIIEE YHCIIO.

1.3. Kaxkoe 4uCII0 HYKJICOTH/IOB B T'€HE KOJUPYET EPBUUHYIO CTPYKTYPY O€JIKa, COCTOSIIETO U3

300 amunoOKHCHOT. B oTBeT 3anmummre TOJIBKO cooTBeTCTBYIOIIEE YHCIIO.

Yactb 2. MHOKECTBEHHBIN BBIOOD
2.1. Beibepute CTPYKTYpBI, XapaKTepPHBIC TOIBKO JIJISl PACTUTECIIEHON KIICTKH.

1) MUTOXOHIpHUH 4) puboCcoMBI
2)  XJOpOIUIACTHI 5) BaKkyoJIH C KJIETOUHBIM COKOM
3) KIeToYHas CTeHKA 6) anmmapat [ onbpku

2.2.K aBToTpodam OTHOCST

1) crnopoBbie pacTeHHUS

2) TUIECHEBBIC TPUOBI

3) OIHOKIIETOYHBIE BOJOPOCIH
4) xeMoTpo(HBIE OaKTepUn

5) Bupychl

6) OOJNBIIMHCTBO MPOCTEHIIUX



2.3. Ompenenute ABa MPU3HAKA, «BBIMAAIONINX) U3 OOIIETO CIUCKA, U 3alUIINTE B OTBET IIU(PHI, O]
KOTOPBIMH OHH YKa3aHBI.

[Tpu MOJI0BOM pa3MHOXKEHHUHU YKUBOTHBIX

1) y4acTBYIOT, KaK IPaBHIIO, ABE 0COOM

2) TOJIOBBIE KJIETKH 00pa3yroTCs ITyTEM MUTO3a

3) raMeThl UMEIOT TaIUIOUIHBII HA0OP XPOMOCOM

4) TEeHOTHUI MOTOMKOB SIBJISICTCSI KOITUEH T€HOTHIIA OJHOTO U3 POUTENEH

5) TrCeHOTHIT MOTOMKOB O0OBEIUHACT FCHETUUYCCKYIO HH(DOpMAI0 000UX poAUTEIeH

Yacrte 3. 3a1adUsa Ha COOTBETCTBUE
3.1.YcTaHoBUTE COOTBETCTBUE MEXTY OCOOEHHOCTSIMHU KJIIETOYHOTO JICJICHUS U €r0 BUJIOM.

OCOBEHHOCTH KJIETOYHOI'O JEJIEHW A B AEJIEHUA
1) muto3

A) B pe3ynbTate JIeIeHusI MOSBISIOTCS 4 TalIOU/IHbIC KIeTKU b) 2) meiios

o0ecnieunBaeT pocT OPraHoOB

B) IPOUCXOIUT MPU 00pa30BaHUU CIIOP PACTEHUI U rameT
PKUBOTHBIX

I') npoucxoaut B comaTuyeckux Kietkax J[) obecneunBaer
OecIioy10e pPa3MHOXKEHUE U PETreHEPALINI0 OPIaHOB

E) noaep)kuBaeT MoCTOSIHCTBO YUCJIa XPOMOCOM B MTOKOJICHUSX

3.2. YcTaHOBUTE COOTBETCTBHE MEKY XapaKTEPUCTUKON MYTAIIMK U €€ BHIOM.

XAPAKTEPUCTHUKA BUJI MYTAILIMHU
1) renHast
A) U3MEHECHHUE MIOCIIeI0BATEIbHOCTH HYKJICOTUIOB B 2)XpOMOCOMHast
mosekyne JJHK 3) reHOMHast

b) u3amMenenue cTpoeHus XpoMocoM
B) usmenenue uncia XxpoMocoMm B sizape ) monurionans

J1) n3MeHeHne nocie0BaTeIbHOCTH PACTIONOKEHHS TEHOB
3.3.YcTaHOBUTE COOTBETCTBHE MEXY OPTaHOM, TKAHBIO MO3BOHOYHOI'O XUBOTHOTO M 3aPO/IBIIIEBHIM

JINCTKOM, U3 KOTOPOI'0O OHU 06pa3y10T051.

OPI'AH, TKAHb 3APOJIBIIIEBBIN JINCTOK
A) KHILIEYHUK 1) sHTOAEpMaA
b) xpoBb 2) me3o1epMa
B) mou
ku )
JIETKHE

J1) xpsiiieBasi TKaHb
E) cepneunas
MBIIIIA

Yacrs 4.

4.1TIpu ckpenuBanuu xE1Toro(A) rmaakoro (B) (muromosurora) m 3enénoro (a) moprmuuctoro (b)
ropoxa B F1 momyunnuck Bce xEnThie rnagkue. OnpenennuTe rTeHOTHIT ceMsiH ropoxa B F1.

4.2. KakoBa BeposITHOCTB (%) pOXIEHUS BHICOKHX JIETeH y T€TEPO3UTOTHBIX POJUTEIICH C HU3KUM PO-
CTOM (HM3KOPOCIIOCTH JIOMUHUPYET HaJl BHICOKUM POCTOM).

P g . .G I
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Yactsp 6. Pemute 3amaun

6.1. B mpomecce KuciaopoHOTO 3Tamna katadbonm3ma oopazopanock 972 monekynsl AT®. Onpenenure,
KaKo€ KOJIMYECTBO MOJIEKYJT TIFOKO3bI TIOABEPIIIOCH PACIIEIUICHUIO M CKOIBKO Mojekyn AT® obpa3oBa-
JIOCh B pe3yJIbTaTe TJIMKOJIU3a U MIOJTHOTO OKucaeHUs1? OTBET MOsSICHUTE.

6.2. CkpecTHiii TOMO3UTOTHOTO METyXa, UMeroIero rpedeHs (A) u onepernsle HOTH (B) ¢ rerepo3urot-
HOM Kypullel umMerolieil rpedeHb U rojibie HOrH (TeHbI He cieruienbl). Camila M caMKy MepBOro MOKOJIeHUS,
MMEBIINX Pa3HbIE TEHOTHUIIBI, CKPECTUIIN MEXy co00ii. OnpeaennuTe reHOTUIBl POAUTENICH, TeHOTHIIBI U
(EHOTHITBI THOPUIOB TIEPBOTO U BTOPOT'O MIOKOJICHHIA.

Cucrema OllcHUBAHHUA UTOTOBOM KOHTpOJILHOi/Jl paﬁoTbl 1o 0MOoJIOTHH

Bapwuanr 1.
1.1 20 3.1 122121
1.2 30 3.2 232131
1.3 300 3.3 123321
21 156 4.1 AABB
22 123 4.2 25
2.3 12

CopepxaHue BEpHOI0 OTBETa U YKa3aHUS K OLIEHUBAHUIO 3aJJaHUs YaCTH 5 M yacTu 6 (Jomyckarorcs
MHbIe (OPMYIUPOBKU OTBETA, HE HCKAXKAIOIIUE €T0 CMbICIIA)
S. IHosicHeHnue.
NUIIEBApUTENbHAS BAKYOJIb
LIUTOCKEJIET
mMeMOpaHa
mepoxosatas JIIC
rnanakas OI1C
JIU30COMa
KoMIniekc I onbmxn
pubocoma
. MUTOXOHJApUS
10. xpomarun MJIM xpomocoma
11. snpo WJIN sinepHblit cok
12. SITPBIIIKO
6.1. IosicHeHue.
1) B mporiecce riMKoM3a MpH paciieryieHu | MOJIEKYJIbI TIIFOKO3bI 00pa3yeTcst 2 MOJICKYIIbI ITUPO-
BUHOT'PAJHOM KUCIIOTHI U BBIJIENSIETCSA SHEPTUS, KOTOPOM XBaTaeT Ha CUHTE3 2 MoJieKys ATO.
2) Ecni oOpazoBasock 112 MoneKyIibl MUPOBHHOTPAIHOM KUCIIOTBI, TO, CJICJOBATEILHO PaCILerie-
HUIO oaBepriiocsk 112 : 2 = 56 Monekys riatoKo3bl.
3) Ilpu mosHOM OKHCIIEHHH B pacdyeTe Ha OJHY MOJIEKYJy TTIOKO3bI oOpasyercst 38 monekyn ATO.

©CoNoUR~wLNE



CrnenoBartenbHO, IPH MTOJTHOM OKHCICHUH 56 MOJIEKYIbI TITIOK03bI 00pazyercs 38 x 56 = 2128 mone-
Kyn ATO
6.2. IosicHeHue.

1) 'enotumsl poauteneii: 1) JKenckas ocodb: aaBb (maer nBa tuma ramer aB; ab. Myskckast 0coOb:
aabb (ogun Tun ramer ab).

2) T'eHOTHIIBI IOTOMCTBA: aaBB, aaBB.

3) deHOTHIBI TOTOMCTBA: aaBB — CBETJIOBOJIOCHIE,
ronyOoria3sie; aaBB — cBeTOBOJIOCHIE, Kaperiasble.

1) Orser BKJIOYAET B ce0s BCe HA3BAHHBIC BBIIIE JIEMEHTHI, HE COACPIKUT OUOJOTMYSCKUX OMIMOOK (3
Oama)

2) OrtBer BKIIIOYACT B ce0s JBa M3 HA3BAHHBIX BBIIIC YJIEMEHTOB M HE COJICP)KUT OMOJIOTUUECKHIX OIIHOOK,
WJIN oTBeT BKIItOYAET B c€0sl TPY HA3BAHHBIX BBIIIE 3JIEMEHTA, HO COJAEPKUT OMOJIOrHYecKre OMmMOKH (2
Oaya)

3) OrtBer BKIIIOYAET B ¢e0s1 TOIBKO OJMH U3 HA3BAHHBIX BBIIIE SJIEMCHTOB M HE COJIEPKHUT OMOJIOTHUECKIX
omn6ok, MJIM oTBeT BKIIOYAeT B ce0sl 1BA U3 HA3BAHHBIX BBIIIE 3JIEMEHTOB, HO COJIEPKUT OUOIOTHUECKHE
ommOku (1 6amn)

4) OrtBeT HenpaBWILHBIN

5) MakcumanbHblit 6amn 3

CucremMa OLleHUBAHUSA UTOTOBO KOHTPOJIbHOI PadoThI MO 0MOJIOTHH

Bapuanr 2.
1.1 4 3.1 212111
1.2 40 3.2 12331
1.3 900 3.3 121211
2.1 235 4.1 AaBB
2.2 134 4.2 25
2.3 24

CopepxaHue BEpHOTO OTBETa M yKa3aHUS K OLIEHMBAHUIO 3aJaHUs YacTH 5 M 6 (IomycKaroTcs MHbIE
(GhOpMyYITUPOBKHU OTBETA, HE HCKaxaroiue ero cMoicia) S.IlosicHenust
xpomarus MJIN xpomocoma

A0pO

AJPBILIKO

rnanakas OI1C

MUTOXOHJIPHS

obonouka MJIN kneToyHas cTeHKa

BaKyollb

IIUTOCKEJIET

nukTrocoMa (ammapat [ombmxn)

0. murasmomecma

11. wmepoxosaras IIC

12. tpansl

13. crtpoma

14. xnopormact

15. mMeMOpaHa
6.1. IlosicHeHue.

1) B npouecce sHEpreTHYecKoro 0OMeHa, B X0/1¢ KUCIOPOAHOTO JTara U3 OJHOW MOJICKYIIbI TITFOKO3bI
obpazyercsa 36 monekyn AT®, cnenoBarenabHO, TIIUKOINU3Y, a 3aTEM MOJHOMY OKHCICHHIO MOJBEPriIOCh
972 : 36 = 27 MOJIEKYJI TTIOKO3BI.

2) Tlpu rimkonmse oHa MOJIEKYIIa TIIFOKO3bI paciieruisieres 10 2-yx mosekys [IBK ¢ oopa3oBanuem

2 mosiekysn AT®. TTosromy kommaectBo mosiekya AT®, o6pa3zoBaBmIUXCs PH TIIMKOIMA3E, paBHO 27 X 2
=54,

HBOooo~Noa~WDE



3) Ilpu monHOM OKHCIIEHHH OJHOM MOJIEKYIIBI TIFOK03bI 00paszyercst 38 monekyn AT®, cnenosa-
TEJBHO, IIPU MOJTHOM OKUCJIEHUH 27 MOJIEKYJ IITI0K03bI o0paszyercs 38 x 27 = 1026 monexyn ATO.
6.2.I1osicuenne.

HP AzeE X 22BE
Ke 1 3
2)TAMETEI (G) AB, =B aB., aB

AaBE  AzEE 22BE 23EE
K.T. E.C K. r.C.
1 - | 1 | s 1
3)OTBET: 25% — rony0bornassiii, CBETIOBOJIOCHIA.

1) OrBer BKIIOYAET B ceOsl BCe HA3BaHHBIC BBIIIEC 3JIEMEHTHI, HE COJIEPIKUT OMOJOTHUECKUX OIMIMOOK (3
Oara)

2) OrtBer BKJIIOYacT B ceOs JBa M3 HA3BaHHBIX BBIIIC 3JCMCHTOB U HE COJCPKHUT OMOJOTHUCCKUX
omu6ok, MJIN oTBeT BKIOYAET B ceOsl TPU HA3BAHHBIX BBIIIE JIEMEHTA, HO COJIEPKUT OMOIOTUYECKUE
omuOku (2 6aa)

3) OrtBer BKIIOYaeT B ce0S TOJNBKO OJWH K3 HA3BAHHBIX BBINIC 3JIEMEHTOB W HE COACPKHUT
ouonornueckux omubok, MJIM oTBeT BKiIHOYaeT B ceOs OBa M3 HA3BAHHBIX BHIIIE AJIEMEHTOB, HO
coJiepuT Ononornyeckue omuoku (1 6amt)

4) OrtBeT HenpaBWIbHBIH

5) MaxkcumManbHbIi Oayt 3

HTorosass KOHTPOJILHAS padoTa nmo omoJoruu ( 6a3oBniid ) 10 kiaacc 1 Bapuant

1.Kakoe Omos1orm4yeckoe ucciae0BaHue MOKeT IPOBECTH KeHIINHA, H300pakEéHHAs HA
kapTuHe AHpu MaTtucca «7KeHiuuHa nepea akpapuymom»?

a) OIpeeIUTh BUAOBOM COCTaB oOduTarenen

aKBapuyM

0) onpenenuTh XUMHUYECKUE CBOWCTBA BOJIBI B
aKBapuyme

B) YCTaHOBUTH 00BEM U (OpMY aKBapuyma

T') CPAaBHUTH COCTAB BOJIbI B aKBapUyMeE C

BOJIOM B peKe

2.Yrto siBasieTcs 00bEKTOM U3y4eHusi IMOpuoJiorun’?
a) pa3BUTHE OpraHU3Ma I10CJIe BBIXOA U3 AUIEBBIX 000sI0ueKk  ©) 00pa3oBaHME MOJOBBIX KIETOK
Y JKHUBOTHBIX
B) 3apOJIBIILIEBOE PA3BUTHE MHOTOKJIETOUHBIX OPraHHU3MOB T') yCIOBUS 00pa3oBaHMs
TreHETUYECKUX HApYyLIEHUH Y opraHnu3ma
3.Bri0epuTe NMOJI0KeHHEe COBPEMEHHOM KJIeTOYHOI TeOpHH.
a) HOBbIE KJIETKH 00pa3yrOTCs U3 MEXKKJIETOUHOI'O BellecTBa  0) pa3iuyaroT MPOKapUOTHYECKHE U
9yKapuOTHYECKHUE KIIETKU
B) KJIETKU BCEX OPraHM3MOB OJMHAKOBBI [0 CTPOEHUIO, XMMUYECKOMY COCTaBY M IpolieccaM
JKU3HEJESATENIbHOCTH



I') Pa3MHO>KEHHUE KJIETOK IMPOUCXOANT MyTEM UX JENICHUs, KaXK1asi HOBask KJeTka oOpa3yeTcs B

pe3yJibTaTe JACJICHUS
UCXOOHOU KJIIETKU

4.BemecTBa KJIeTKU 00beMHAIOT B JIBE IPYIIbI - THAPOPMIbHBbIE U THAPOGOOHBIE 10

OTHOLICHHUIO K

a)Bojme  0)OenkaMm  B) JIMMHIAM

l") HYKJIICMHOBBIM KHCJIOTaM

5.Me:xny BemecTBOM M (pyHKIMeH nMeeTcsl onpeaeéHHas cBs3b. Kakoe ciioBocoyeranme

cjieayeT MOCTABUTH HA
MeCTO MPOoIycKa B 3TOil Tabauie?

BemecTrBO

DyHKIUA

T'JIFOKO3a

JTHK

XpaHeHHe UHPOPMALIUHU O
MEPBUYHOU
CTpYKType Oenka

a) TPaHCIIOPT ra3oB
B) KaTajau3aTop XMMHUYECKUX MPOIECCOB

0) UCTOYHUK PHEPTUU
T') pETyJISTOP MPOLECCOB KU3HEACATEIILHOCTH

6. U3yunre rpauk, oTpaxkarommi 3aBUCHMOCTb CKOPOCTH XMMHYECKOI Peakuu B KJIeTKe 0T
Temunepartypsl. (Ilo ocu x o1i10:keHa TemniepaTypa opranusma (B °C), a 10 0cH y — OTHOCUTEIbHAS
CKOPOCTh XMMH4€eCKOH peakuuu (B yci. ea.)). Kakoe onncanue Han0oJiee TOUHO oTpaxkaer
HU3MeHeHUe OTHOCUTEILHOM CKOPOCTH XMMHYeCKO# peakuuu B mpoMe:xkyTke ot 37 °C 1o 44 °C?

vV A

1
10 20 30 40 50 60

Temnepartypa, °C

v

7.410 MOKHO YBUETH B MUKPOCKOII,
YBEJIHYHNTEJbHAS CIIOCOOHOCTH KOTOPOIo
cocrasJsier x300?

a) pubocomy 6) xomrekc ["oabmxu
B) PO I) I1a3MaTHYECKYI0 MEMOpaHy
8.B moJiekyae JIHK 4unci0 HyK/1€0THAOB €
ryanuHoMm cocrasiseT 40% ot o0mero
ynciaa. Kakoi npouenr

HYKJICOTH/I0B ¢ THMHHOM B 3TOH
MoJieKyJIe?

a) 10%
) 40%
9. Kak Ha3bIBaIOT Npouecc, KOTOpbIi
MOKeT ObITh 3aIIUCAH B BUJe cieaylouiei
XHMHYECKOH peakuuu?
6CO2 + 6H20=>CsH1206 + 602

6) 20 % B) 30 %

a) CKOPOCTb XMMUYECKOH peakiuy Ha 3TOM
UHTEpBaJIe
YBEJTUYNBACTCS
0) CKOPOCTh XMMHYECKOW peaKINy CHavasa
YBEIMUUBACTCS, 3aTEM CHIDKACTCS
B) CKOPOCTh XUMHYECKOM PEaKIIMHN Ha 3TOM
UHTEpBaJe
CHHMXKACTCA
I') CKOPOCTh XUMHUYECKOH peakIuy cCHavana
CHMKAETCH,
3aTeM yBEJINYMBAETCS
a) OuocuHTe3 Oenka 0) BbIIETICHHE
B) JIbIXaHUE r) hoTOCHHTE3
10.Cxoubko moJiekya AT® obpa3yercs: Ha
JTane KJIeTOYHOI0 AbIXaHUs U3 OHOM
MOJIEKYJIbI TJIIOKO3bI?
a)0 0)2
r)38
11.Kakas ¢a3za muT0o3a n300pakeHa Ha
pucyHke?

B) 36

a) mpodaza



0) uarepdaza r) Tenodasa
B) aHa(aza
2.Kakas cragusi pa3BUTHSI MaiiCKOT0 ’KyKa H300paKeHa Ha pUCyHKe?

a) IMYMHKA

0) KyKoJIKa

B) B3pOCIIBbI OpraHu3M
I') ractpysia

13.Ilepenaua undopManuu 0 NPU3HAKAX, CBOICTBAX U PYHKIMAX OPraHU3Ma U3 MOKOJIEHUsI
B MOKOJIEHHE — ITO

a) oOMEH BelecTB  0) pa3apakuMoOCTh B) HACIIEZICTBEHHOCTh T)
MPUCIIOCOOJICHHOCTD
14.KakoBa BepoOsITHOCTH POKICHUS KaperJa3biX jJeTeil y reTepo3uroTHbIX Kaperjaasbix
poaureJiei?

a) 25% 0) 50 % B) 75% r) 100%
15.Ha pucynke n300pa:xéH BapualMOHHbIi ps/l JUCThEB JaBpoBHIIHU.KaKkyi0o Hn3MeHYHBOCTH
OH WLIIIOCTpUpyet?
a) MyTallUOHHYO
0) COOTHOCUTEIBHYIO
B) KOMOMHATUBHYIO
') MOAU(PHUKAITUOHHYIO

16.KakuM HacJieAcTBEHHBIM 3a00J/ieBaHMeM CTPajaeT pe0EéHOK, H300paKEéHHBIH Ha
¢ororpapun?

a) reMopuIIus

0) cunnpom Jlayna

B) JAJIbTOHU3M

T') CEPIIOBUTHO- KIICTOYHAS AaHEMUS

17.Yem kJIeTKM IPOKAPUOT OTJMYAIOTCH OT KJIETOK 3ykapuor? BbiGepuTe TpH BepHBIX OTBETa
M3 LIECTH.

a) OTCYTCTBHEM MOP(OJIOrHIecKH 000COOIEHHOTO Sapa 0) HaTU4YMeM B
[UTOIIa3Me pudoCcCOM
B) OKHCJICHUEM MMUTATCIBbHBIX BEIIECTB B MUTOXOHAPHUAX F) HaJINYNEM

JBUKESHHSI [IUTOTLIIA3MbI
1) IPUCYTCTBUEM KOJIbLIEBOM XPOMOCOMBI, KOTOpasi HAXOUTCS B LIUTOIIa3Me
€) BBINOJIHEHUEM IUIa3MaTH4YeCKOil MeMOpaHOi (QyHKIMIT MEMOpaHHBIX OPraHOM]IOB
18.Yem xapakTepusyercs miacTuueckuii o00Men? BoiGepure Tpu BepHBIX 0TBETa U3 LIECTH.
a) CUHTE3MPYIOTCSl OpraHMYECKUe BEllecTBa 0) opranuyeckue
BELIECTBA OKUCIISIOTCS
B) KOHEUHBIMH MPOIyKTaMH OOMEHA SBISIOTCS YTIEKUCIBIN Ta3 U BOJa
T') OCYIIECTBIIIETCS] HAa puOOCOMax, B XJIOPOIUIACTaX, HA MeMOpaHax
1) BHEpTUsi 0cBOOOXKIaeTcs U 3amnacaercs B Mojekyinax ATD
e) sHeprus, 3anacénnas B AT®, morpebrnsercs
19.YcranoBuTe COOTBETCTBHE MEKAY XapPAKTEPUCTHUKOM M THIIOM PA3MHOKEHUS
THUIT PASMHOXEHHM A 1)0ecmonoe
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2) nojoBoe JIEJICHHUE KIIETOK
0) modepHUe 0cOOM 00Pa3yrOTCs B PE3yJIbTATEe
CITASTHUS
ramer
B) JIOYEpHUE OPTAHU3MBI UJACHTUYHBI
MaTEpPUHCKOMY
T') JUIS IOTOMCTBA CBOMCTBCHHA
XAPAKTEPUCTHUKA KOMOMHaTUBHAs
a) B OCHOBE Pa3MHOKEHUS JICKUT W3MEHUYUBOCTH
MUTOTHYECKOE 1) B pa3MHOXKEHUHU y4acTBYET OJIHA 0COOb

20. HaiiiuTe ommOKy B NpUBEAEHHOM TeKCTe, HCTIPaBbTe UX.
a) Bce xuBBIE OpraHU3MBI - )KUBOTHBIE, pPACTEHUS, TPUOBI, OaKTEPUH, BUPYCHI - COCTOSIT U3 KIETOK.
0) JIroOble KIeTKU UMEIOT IJIa3MaTHYEeCKyt0 MeEMOpaHy.
B) CHapyxu oT MeMOpaHbl y KJIETOK >KUBbIX OPraHU3MOB UMEETCSI JKECTKAsl KJIETOYHAsI CTEHKA.
r) Bo Bcex kieTkax umeercs siipo.
1) B kierouHoM siipe HaXOAUTCS TEHETUYECKUI MaTepual KieTku - mojekyisl JJHK.

HTorosass KOHTPOJLHASA padoTa nmo omoaoruu ( 6a30Bniid ) 10 Kaacc 2 BApHAHT
1. Kakoii Hay4YHOro MeTo/1a HITICTPUPYET CIOKeT KAPTUHBI FOJIJIAHICKOr0 Xy/A0:KkHuKA S1.
Crena «Ilyabe»?

a) MOJICITMPOBAHUE
0) u3mepeHue

B) KCIIEPUMEHT

r) abcTparupoBaHue

Somes ,.'__1‘]1“ Am
2. Yrto u3yyaeT 3BOJIIOIHOHHOE YUeHHe?

a) BUJI0OBOE MHOT00Opa3ue OpraHiu3MoB 0) opraHU3MEHHbII YpOBEHb OpraHU3aLUU
KU3ZHU

B) IPUUYMHBI U OOIIME 3aKOHOMEPHOCTH UCTOPUUYECKOTO PAa3BUTHSI OPTaHUYECKOT0 MUPA

') CPABHUTEIBHOE U3yUEHHE OPraHU3MOB, BBISBIEHUE X CXOJCTBA U Pa3iINyus B CTPOCHUH U
KHU3HEIEATEIBHOCTH
3.Kak ¢popmyiupyercs OAHO U3 MOJIOKEHU I KJIETOYHOH Teopun?

a) KJIETKH OpraHU3Ma BBIMOJIHAIOT CXOJHbIE QYHKIUU  0) KJIETKH OPraHU3MOB OTIMYAIOTCS JPYT
OT JIpyra pasMepamu

B) KJIETKHU Pa3HbIX OPraHU3MOB TOMOJIOTUYHBI [I0 CBOEMY CTPOEHHIO

T') KJIETKU OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB UMEIOT Pa3HbIN COCTaB XMMHUECKUX
JJIEMEHTOB
4.Maruuii Heo0X0IMM pPacTeHUsIM, TAK KaK OH BXOJUT B COCTAB

a) reMorJIo0nHa 0) xsopodunna B) HYKJIEUHOBBIX KHCIIOT r) ATO

5. Mexny o0beKTaMH U MPOLEeCcCAMHU, YKA3aHHBIMH B CTOJIONAX NPUBeIEHHON HUKe Ta0JIMLIbI,
nMeeTcsl onpeneaéHHas cBsa3b. Kakoe moHsiTue cieayer BnMcaTb HA MeCTO NMPONYCKa B ITOM
Tadaune?

Obnexr Qyukuus I'emornoOun Tpancnopr raza

ATO




a) KJIETOYHbII UMMYHHUTET B) pa3MHOXEHHE

0) xpaHneHue uHGOpPMAITIH I') HAKOTJICHUE SHEPTUH
6. HM3yuure rpaduk 3aBHCHUMOCTH CKOPOCTH XHUMHUYECKOW pEaKIHH B >KUBOM OpTraHU3ME OT
TeMIeparypsl (0 OCH X OTJIOKeHa Temriieparypa opranusma (B °C), a mo ocu Y - OTHOCHUTEIbHAs
CKOPOCTb XMMHUYECKON peakiuu (B yci. en.)). Kakoe W3 npuBenEHHBIX HUXKE OMUCAHUNA CKOPOCTU
XUMHYECKON peakiuy Haubojiee TOYHO OTPAXKAeT JAHHYI 3aBHCUMOCTH? CKOpPOCTh XMMHYECKON
pEaKIuy B )KHBOM OpraHH3MeE.
y a) MEJUICHHO PacTET, JOCTUTAs CBOETO
* \\ MaKCUMaJIbHOTO 3HAYEHUS, [TOCIJIE YETro
IJIaBHO OMYCKaeTcs
2 \ 0) Ha BCEM MPOTSHKECHUN MEJIJICHHO PacTET
B) TUTABHO KOJICOJIETCS OKOJIO CPETHUX
10 IIOKa3aTeseu
5 T') pe3KO CHIKAETCS, JIOCTUTasi CBOETO
b0 1 1 | . MUHHMAJIBHOTO ITOKA3aTelsl, MOCIIE YeTr0 Pe3KO

pacTér

7.4T0 MOKHO YBHIETh B MUKPOCKOII, YBeJIHYUTEILHASL CNIOCOOHOCTH KOTOPOI0 COCTABJISIET
x200?

a) pubocomy  ©0) komriekc [0kl B) sIpo I) I1a3MaTHYECKYI0 MEMOpaHy
8. B mouiexysie IHK 4nc/io Hyk/j1eoTH10B ¢ aieHHHOM cocTaBJisieT 10% ot o01ero uuncJa.
Kaxoii npoueHrt

HYKJICOTHIOB € HMTO3MHOM B 3TOH MoJieKyJie?

a) 20% 6) 30% B) 40% ) 25%

9. Kak Ha3bIBAKOT NPOLECC, KOTOPbI MOKeT ObITh 3alIUCAH B BU/Ie CJeAYIOIIeil XMMU1eCKOM
peakuun?

CsH1206 — 2C3H403 + 4H + 2AT®
a) oTtonus BobI 0) TIIUKOIN3 B) pOoTOCHHTE3 r) GuocuHTe3 Oenka
10.MoJiekybl KAaKOT0 BelecTBa 00pa3yloTcsi B cBeToBYIO a3y porocunTe3a?
a) ATO 0) AMOD B) TJIIOKO3a r) CO2
11.Kakas cTaausi Meiio3a n300pa;keHa Ha PUCYHKe

a) mpoda3za |
0) metadasa |
B) aHada3za |
r) Metagasa |l

a) 6macryna
0) Helipyna
B) 3UroTa

r) ractpyia

13.Cnoco6HOCTH OPraHu3MoOB MepelaBaTh CBOM MPU3HAKH U FeHbI OT POANTEIell K MOTOMKaM
Ha3bIBaeTCs:

a) TeHeTHKa 0) U3BMEHYNBOCTh B) CEJICKIUA T') HACJIEeICTBEHHOCTh
14. Kakoii npoueHT ocodeil 4aJ10if MACTH MOKHO MOJYYHUTh MPH CKPeIIMBAHUU KPYIHOT0
poraToro ckora



KpacHol (AA) u 0es10i (aa) MacTH NPHU HENMOJHOM JOMHUHHUPOBAHUHU?

a) 25% 6) 30% B) 75% r) 100%
15. Ha pucyHke noka3aHo pacreHue crpeioauct. Kakyo u3MeHYHBOCTH OH WLIIOCTPUpYyeT?
X y 0) KOMOMHATUBHYIO

B) MyTallHOHHYIO
I') COOTHOCHUTENIbHYIO

a) MOIU(DHUKAITMOHHYIO
16. Kakum Hac/ieICTBeHHBIM 3200/1eBaHHEM CTPaaaeT pedEéHOK, N300paKEHHbIN Ha
dororpadpuu?

a) reMouIIns
0) aTbOMHN3M
B) porepust

') OCTEOTCHE3

17. BriOepuTe TP BepHbIX 0TBeTA U3 MIeCTH. /1151 :KUBOTHOM KJIETKH XapaKTepPHO HAJIMYHe

a) pudbocom 0) XJIOpPOILJIaCTOB B) ohopmiteHHOTO siipa
T') LEJUTF0JIO3HOM KIIETOUYHOM CTEHKU 1) KoMIuiekca [ onbmku €) O/IHOM KOIIbLIEBOI
XPOMOCOMBI
18. Boi0epuTe Tpu BepHBIX 0TBeTa M3 WecTH. B TeMHOBOI ¢ase dorocuHTe3a.
a) UCIIOJIb3YIOTCS MPOIYKTHI CBETOBOM (hazbl 0) ocymectinsiercs cuaTe3 ATD B)
nornomaercs CO2
') CHHTE3UPYIOTCS YTII€BO/IbI 1) BBLAEISAETCS KUCIOPO e)

OKHCIIAIOTCS caxapa
19. YcraHoBHTE COOTBETCTBHE MEKIY CIIOCOOAMHU PA3MHOKEHUS M X OHOJIOTHYECKUMH
0COOCHHOCTAMHU

I[TPU3HAKHN OGOPMA
PASMHOXEHUS
a) B 9BOJIIOIMH BO3HHUKJIO TT03XKE, YeM JAPYToil Cloco0 pa3MHOKEHHS 1)
MIOJIOBOE
6) IIOTOMKH ABJISIKOTCS TOYHBIMHU KOITUAMU pO}II/ITeHeﬁ
2)6ecnonoe

B) oOpasyeTcsi OrpOMHOE KOJIMYECTBO TOTOMCTBA
) 00pazyeTcst pa3HOPOAHOE TTIOTOMCTBO
1) OpraHU3Mbl pa3BUBaIOTCs ObICTpee, YeM 00pa30BaBILKECS B XO€ IPYroro cnocoda
Pa3sMHOXKEHUs
20. HaiinuTe olIMOKY B MPUBEIEHHOM TEKCTE, HCIIPABHTE UX.
a) [Ipu ApIXaHUM CHHTE3UPYETCS TII0K03a Yepe3 psiji HOCIeI0BaTEIbHbIX ITAIOB.
0) Ha HexoToOpbIX 3Tanax sHEprusi XUMUYECKUX CBsI3€H TIIIOKO3bl UCIIONb3YeTCs sl cuHTe3a ATO.
B) /[pIxaHMe HaUMHAETCS C COETMHEHMS JIBYX MOJIEKYJI TUPOBHUHOTIPAJHON KUCIOTHI.
r) [lepBUYHEI MTpoIIecc OECKUCIOPOIHOTO JABIXaHHS TPOUCXOIUT B IUTOILIA3ME.
1) B pe3ynbrate aToro apixanus o0paszyrorcs ase Mosekyibl ATO.



¢) KoHedHbIM »TarnoM nuKIIa siBIIsieTCss OKHUCIUTENbHOE (hochOoprIrpoBaHUe, Ha KOTOPOE PACXOIyeTCs
sHeprusg ATO.

HTorosasi KOHTPOJILHASA padoTa o 0Moa0oruu ( 0a3oBblii ) 10 Kjiace 3 BapuanT

1. Kakoii MeTo/1 HCC/IeI0OBaHNsI PUMEHSIET AeBYIIKa, H300paskéHHasi HA KapTHHKe?

a) SKCIIEPUMEHT
0) HaOmroeHNE
B) CpaBHEHUE

I') aHaJIN3

- e

2.Yrto siBisieTcs 00bEKTOM U3y4eHUsi OMoreoneHooruu?
a) 9KOCHCTEMBI 3EMJIH 0) OnoconuabHas MPUPOIA YETOBEKA
B) COOTHOIIICHHUE PA3ITUYHBIX ITYTEH IBOJTIOIHH T') 3aKOHOMEPHOCTH UCTOPUYECKOTO

pa3BUTHSI BUJIOB
3.01H0 13 N0JI0KeHUI KJIeTOYHOIl TeopuM-
a) KJIETOUYHbIe MeMOpaHbl 00pa30BaHbl OETKAMU U JIUITUAMU
0) Bce peakIMK B KJIIETKAaX OCYILECTBIISIIOTCS MPU y4aCTUH (EPMEHTOB
B) KJIETKU OJTHOKJIETOYHBIX OPTaHU3MOB IIPEJICTABISAIOT COOOH 11E€T0CTHBII OpraHu3M
I') KJIETKa- OCHOBHAs! €/IMHUIIA CTPOCHMSI U Pa3BUTHUS BCEX KUBBIX OPraHU3MOB
4. XumMn4ecKne 3JIeMEHTBI, CJIyKalie 0CHOBOH 0MO0JIOrMYeCKHX NMOJTHMEPOB KJICTKH -
a) MOHOMEpHl ~ 0) OMO3JIEMEHTHl  B) MUKPOAJIEMEHTHl  T') MAKPOAJIEMEHTBI
5.Mexay 00beKTaMH M MPOLecCaMHi, YKa3aHHBIMHM B CTOJIOLAX NMPUBEAEHHOM HUKe TAOJIHUbI,
uMeercst
onpenenénnas cpasb. Kakoe nmonsirue cjaeayer BIUcaTh HA MECTO NMPOINYCKA B 9TOH Tadiue.

Oo0bexT Dynxuust a) reMorja001H
0) amuasa
[Tericun | Pacmiernienue 0enkoB B) XJIOpo( LI
') XUTHUH
Tpancnopr rasa

6. M3yuure rpaduk 3aBHCMMOCTH M3MEHEHHS CKOPOCTH peaKlHuH, KaTaJu3upyemoii
¢epmenTom, oT TemnepaTypsl (110 ocH X 0TJa0KeHA TeMiepaTypa (B °C), a 1o ocH y - CKOPOCTh
xumn4eckoi peakuuu (B yci. En.)). IIpu kakoii Temneparype cKOpoCTb XUMHYECKON peaKkIuu
Oyaer MUHMMAJIbHOM ?



30 ra o
N 1)31°C
2)38°C
3)43°C
” 4) 45°C

31 33 35 37 39 4 43 450X

7.11ocs1e u300peTeHNs1 KAKOT0 ONTHYECKOr0 NPUOOpa cTAJI0 BO3MOKHBIM H3yuyeHHue pudocom?

A) pyuHOil Jynbl 0) IWTAaTUBHOM JyNbl B) CBETOBOTO MHUKPOCKOIIA I') JIEKTPOHHOTO
MHUKPOCKOTIa
8. B mouiekysie JIHK ko/inuecTBO HYKJIEOTHIOB € IIUTO3UHOM cocTaBJisieT 30% ot obiero
yucja. Kakoii npoueHnt

HYKJICOTH/IOB € aJIecHUHOM B 3TOil MoJsieKy.1e?

A) 10% 0) 15% B) 20% ) 35%

9. Kak Ha3bIBaIOT MpoLecc, KOTOPbI MOsKeT ObITH 3alIMCAH B BU/e cieayoneil XuMu4yecKoi
peakuum?

CeH1206 + 602 + 36 AA® — 6CO2 + 6H20 + 36 ATD

a) a3poOHOE JBIXaHUE 0) rIMKOIHN3 B) (OTOCUHTE3 r) OMocuHTE3 OeNKa
10.B pe3yabTare ¢oToJim3a Boabl B npouecce GorocuHTe3a 00pa3yrorcs

a) IPOTOHBI, JIEKTPOHBI U KUCIOPOA  0) MOJIEKYJIBI IJIIOKO3bl  B) MOJIEKyJIbl AT® 1)
Moutekynsl CO2
11. Kakas cTaausi MUTO3a H300pakeHa HA PUCYHKe
a) Metadaza
0) uarepdaza
B) aHadaza
r) npodasa

12. Kakasi cragusi pa3BUTHSA 3apo/JbIlIa N0OKAa3aHAa HA pUCYHKe?
a) HeMpyna
0) 6nacryna
B) 3UroTa

r) racTpyia

13. CnocoGHOCTH OPraHu3MoB NPHOOPETATh HOBbIE MPU3HAKHU B Mpolecce
KM3HEIeATeJbHOCTH HA3BIBACTCH:

a) FeHEeTHKa 0) U3MEHYUBOCTh B) CENEKLIN I') HAaCJIEICTBEHHOCTh
14. TIpu caMoONBbLIEHUH TeTEPO3UTOTHOI0 BHICOKOPOCJIOT0 PACTEHHUsI TOPoXa (BbICOKMA
credennb -A) pos

KapJuKoBbIX (hopM paBHa (%)

a)15% 0) 25% B) 100% 1)75%

15. Ha pucyHke noka3zaHno n3mMeHnenue (popmbl rpedHs y kyp. Kakyio usmeH4uBoCTH OH
WLITKCTpUpyeT?



a) MOAU(PUKAITMOHHYIO
0) MyTaIlMOHHYIO

B) KOMOMHATUBHYIO

') COOTHOCHTEJIBHYIO

16. Kakum HacJieICTBEHHBIM 3200JIeBaHHEM CTPa/iaeT pedéHOK, H300pPaKEHHBIN HA
¢dororpapuu?

a) CHHJIpOM JlayHa

0) cunnpowm Illepemesckoro- Teprepa
B) reMopuIIns

T') Mporepus

17. OaHOKJIeTOYHbIE :KNBOTHBIE B OTJIMYHE OT 6aRTepm‘/i. BblﬁepI/ITe TPpHU OTBETA U3 HICCTH.

a) MUTAIOTCS TOTOBBIMH OPraHWYECKUMH BELIECTBAMU 0) BBINOJIHSIOT B YKOCUCTEME POJIb
KOHCYMEHTOB
B) BBINOJHSIOT B 9KOCHCTEME POJIb ITPOIYLIEHTOB T) CoiepKaT B KJIETKE MUTOXOHIPUU
1) COZIEpXKaT B KIIETKe 0(OPMIIEHHOE S/IPO €) OTHOCSTCS K AOSACPHBIM OpraHu3Mam
(mpokapuoTram)
18. Bri0epuTte Tpu BepHbIX 0TBeTa U3 mecTu. B cBeToBOIl pase (orocunTe3a.
a) MOTJIOLIAETCS COTHEYHAs DPHEPTUS 0) obpaszyercsa H20 B)
y4acTBYET XJIOPO(HILIT
') HOOOYHBIM MPOJYKTOM SIBJISI€TCSI KUCIOPO,  J) 3aTpaunBaeTcs ATO e)

nornomaercs CO2
19.YcranoBHuTE COOTBETCTBHE MEKAY CIIOCO0AMHU PA3MHOKEHHSI M X OMOJTIOTHYeCKMMH
0COOEHHOCTSIMU

[TPU3HAKU O®OPMA PABMHOXEHH A
a) MOTOMKH IOJIHOCTBIO BOCTIPOU3BOIAT POAUTENbCKHE TPU3HAKU 1) nosnoBoe
0) hbopmupyercs yHUKaIbHAass KOMOMHAIIHMS CBOWCTB HOBOT'O OpraHu3Ma 2)0ecnosnoe

B) OoJiee IpeBHUM CIIOCOO Pa3sMHOKEHUS
I') KOJIMYECTBO MOTOMKOB MEHBIIIE, Ye€M MPH APYTOM CIOCO0e
1) 00pazyeTcsi OMHOPOTHOE MTOTOMCTBO

20. HaiinuTe olIMOKY B MPUBEIEHHOM TEKCTE, HCIIPABbTE UX.

a) Y NpOKapHOTHYECKHX OPraHU3MOB O] OOOJOYKOM KIETKHM HAaXOJUTCS IUIa3MaTHYecKas
MeMOpaHa.

0) [IpokaproThl HE CIOCOOHBI K (ParouTo3y.

B) B xireTkax mpokapuoT umeetcst 0pOpMIICHHOE SIIPO.

r) B kieTkax npokapuoTt OTCyTCTBYIOT MEMOpaHHBIE OPTaHOU/IBI.

1) Y BCEX 3YKapHOT €CTh XJIOPOTLIACTHI.

e) B cunTese 6enkoB 3yKapHOTHI HCIIONB3YIOT CBOOOIHBIN a30T aTMOC(EPHI



HUToroBasi KOHTPOJIbLHasA padoTa 1no 6moaorum ( 6a3osblii ) 10 kaacc 4 BApUAHT
1. KakuM MeT0/10M BOCIOJIb3YeTCH YUEHbIH-300J10T MPH YCTAHOBJIEHHH POJACTBA MEKIY
03épHoii asarymkoi (1) u 3eséHoii xxadoii (2)?

B0

a) abcTparupoBaHus

0) SKCTIEpUMECHTATBHBIM
B) MOJICJIUPOBAHUS

') CPaBHCHUS

(1)
2.CeJiek1iusi Kak OMOJIOTHYECKAsl HAYKA UCCJIeyeT:
a) 3aKOHOMCPHOCTHU HACJICACTBCHHOCTU U USMCHYUBOCTU
0) MUKPO?BOJIIOIMOHHBIE MPOLIECCHI, MPUBOIAIINE K 00pa30BaHUIO HOBBIX BUJIOB B IPUPOJIE
B) IMPOMBIINIJICHHBIC METOAbI IMOJIYUYCHHUA aMUHOKHUCIIOT, O€JIKOB U APyrux BEUICCTB C

HCIOJIb30BAHUEM MUKPOOPIaHU3MOB
') METO/IbI CO3AaHUsI THOPUAHBIX (POPM, COPTOB PACTEHHIA, TOPO KUBOTHBIX U IITAMMOB
MHUKPOOPIaHU3MOB
3.I1os10:keHE 0 TOM, YTO JIIOOAs KJIETKA BO3HUKAET JIMIIb B pe3yJibTaTe JeJIeHus Apyroi
KJIeTKH, chopmyaupoBa:
a) Autonu BaH Jleenryk  0) Maruac llneiinen  B) Teomop llIBann 1) Pymonsd Bupxos

4. Kanbpumii urpaer 00J1bLIYI0 POJIb B OPraHu3Me, TAK KaK OH

a) BXOJIUT B COCTaB KOCTHBIX 00pa3oBaHUi 0) HeoOXO0UM ISl CUHTE3a TOPMOHA
IIUTOBHIHOM JKeJIe3bl

B) SIBJISIETCSI CTPYKTYPHBIM KOMIIOHEHTOM O€JIKOB M HYKJIEMHOBBIX KHCIIOT

I') IPUCOEIMHSIET KUCIOPOJI M YIJIEKUCIBIN Ta3 K MOJIEKYJIe TeMorIo0nHa
5.Mexay 00beKTaMu M NMPOLECCAMH, YKA3aHHBIMHU B CTOJI01IaX NPUBEIEHHOM HUXKe Ta0IUIIbI,
nMeeTcsl onpeneaéHHas cBsa3b. Kakoe moHsTHe cienyer BIHCATHL HA MECTO NMPOIYCKa B 3TOM
Tadauue?

O0bekT IIpouecc

a) obecrieyeHue KJIETOK IHepruen
TPHK TlepeHoC aMHHOKHCIIOT K MECTY €OOP- ) o6pazoBaHue pubOCOM B KIIETKE
KH B) iepeHoc nH(popmanuu Kk pubocomam

T') pEeryJisiliis POCTa U JICJICHUS KIIETOK
APHK | ) peryJsius poc nene €To
6.M3yuute rpaduk 3aBHCMMOCTH CKOPOCTH XMMHYECKOWH peakuuu B KHUBOM OpraHu3Me OT

TemMneparypsl (0 OCH X - OTJIO)KeHa Temmeparypa opranmsma (B °C), a mo ocmy -
OTHOCUTEJIbHAsI CKOPOCTh XMMHYECKOH peakuum (B ycia. ea.)). Kakoe u3 HuKenpuBeaéHHbIX
ONHMCAaHUI KPUBOH HanboJiee TOYHO OTPAaXkaeT JAHHYIO 3aBHCHMOCTb B HHTepBaJe ot 35 1o 40
°C?
v

% N a) MemIeHHO pacTéT BBepX HAa  BCEM
25 \\ IPOTSKEHUH
20 N 0) BCE BpeMsl pe3KO pacTET BBEPX
\ B) CHayaJla pe3Ko pacTéT BBEPX, a 3aT€M PE3KO
. \ CHMKAETCS
10 | I') PE3KO CHIDKAETCS Ha BCEM MPOTHKEHUH
5
0

31 33 35 37 39 41 43 45 X
7. Kakue cTpyKTYpbI KJI€TKH MOKHO YBH/ETH € IOMOIIbI0O CBeTOBOI0 MUKPOCKoOMna?



a) monsl Na* u CI 0) monekyibl ATO B) XpOMOCOMBI r) mosiekyibl JJHK
8. B mosiexysie JIHK koin4ecTBO HYKJI€0THIOB ¢ HMTO3HHOM cocTaBJisieT 15% ot o61ero
qyucaa. Kakoi npoueHrt
HYKJICOTH/IOB C aJIeCHUHOM B 3TOH MoJieKyJe?
a) 20% 0) 35% B) 40% r) 45%
9. Kak Ha3bIBaIOT Npolecc, KOTOPbIl MOkKeT ObITH 3alIMCAH B BUIE CJIeayloueil XuMU4ecKoi
peakuun?

6CO2 + 6H20 — CsH1206 + 602

a) a3poOHOE JbIXaHUE 0) rMKoIu3 B) (hoTOCHHTE3 r) poronus
10.McTOYHHMKOM ATOMOB YIJIePO/ia JJisl CHHTEe3a ITIOK03bI MPHU (POTOCHHTE3E CIIYKAT MOJIEKYJIbI
a) YIJIEKHCIIOTO Ta3a 0) kpaxMaya B) CJIOJKHBIX CaxapoB T') STUJIOBOTO CIIUPTA
11. Kakas ¢a3a meiio3a u3odpakeHa Ha pucyHke?
(N
/ \ a) meragasa |
—— e 0) npodasa |
" B) aHa(ba:«xa |
\ / r) meradasa Il
Nl )
pucyHKe?
a) Oiacrya
0) Heiipyna
B) 3UroTa

r) racTpyia

13. Hayka, u3yyamwmasi HacJIeACTBEHHOCTh M1 H3MEHYNBOCTb:
a) LIUTOJIOTUS 0) cenexuus B) T€HETHKA T') BMOpUONIOTHUS

14. Tpu cKkpeuMBaHUU FeTEPO3UTOTHOIO MO OTHOM NMape MPU3HAKOB PACTEHHUs C TOMO3UIOT-
HBIM 10151 TOMO3UIOT B

MOTOMCTBe cOCTaBHUT % ?

a) 25% 6) 50% B) 100% r) 75%
15. Ha pucyHke noka3aHo cTpoeHue Tejia :;kupada. Kakyo n3MeHYNBOCTh OH WIJIIOCTPUPYeT?
. a) MOAU(PHUKAITMOHHYIO
0) MyTallMOHHYIO
B) KOMOMHATUBHYIO
I') COOTHOCUTEIBHYIO

16. Kakum Hac/eiCTBEHHBIM 3200/1¢eBaHHEM CTPagaeT pe0EHOK, N300pakEHHbIN Ha
¢ororpapuu?



a) reMobuIus

0) cunzapom Jlayna
B) OJMUAAKTHIINS
T') 1aJbTOHU3M



17. Illoyemy OGaxkTepuM OTHOCAT K Npokapuoram? BpiOepuTe TPH BEpHBIX 0TBETA U3 LIECTH.
a) coiepKar B KIIETKE Ap0, 000COOIEHHOE OT LIUTOMIIA3Mbl  0) COCTOAT U3 MHOXKECTBA
Qg QepeHIPOBaHHBIX KIETOK

B) UIMEIOT OJIHY KOJIBIIEBYIO XPOMOCOMY ') HE UMEIOT KJIETOYHOT0 LIEHTpa, KoMmIuiekca [onbmku
YU MUTOXOHJPUI
1) He UMEIOT 000COOJIEHHOTO OT IIUTOILIA3MbI SIpa €) UMEIOT UTOIIA3MY U I1JIa3MaTUYECKYIO
MeMOpaHy
18. BriOepuTe Tpu BepHbIX 0TBeTa U3 mecTU. B Xxo1e kaTadoau3ma.

a) CHHTE3UPYIOTCS KPYITHBIC OPraHMUYECKUE MOJIEKYNIBI  0) BBIIEISICTCS SHEPTHUS B)
MOTJIOLIACTCS SHEPTUs

r) pacnagaercs ATO n) cunresupyerca ATD €) pacnajgarTcs

OpraHUYeCcKUe BEIIeCTBA
19. YcraHoBHTE COOTBETCTBHE MEXKIAY JABYMSI OCHOBHbIMH (OpMaMU Pa3MHOMKEHUS] M HX
NMPHU3HAKAMH.

[TPU3HAKU O®OPMA PABMHOXEHU A
a) MpoucxXouT 06e3 00pa3oBaHUs raMeT 1) 6ecnionoe
0) ydacTBYyeT JHIIb OJUH OpraHU3M 2) Moj0BOE

B) IPOUCXOAUT CIUSHUE TaIUIOUIHBIX SlIep

r) oOpazyeTcsi IOTOMCTBO HACHTUYHOE UCXOAHOM oco0u

1) Y IOTOMCTBA MPOSIBJIICTCS KOMOMHATHBHASI H3MEHUYUBOCTh
€) MPOUCXOJIUT C 0Opa30BaHUEM TaMeT

20. Haiigute ommmOKH B IPUBEIEHHOM TEKCTe, HCIPABbTE UX.
a) B coctaBe kieTkn 0OHapykeHO 0K0JI0 80 XUMUYECKUX JIEMEHTOB, BXOSIINUX B IIEPUOIUYECKYIO
tabmuy [1.1.
Menneneesa.
0) ['pymiry Makpo3J1eMEHTOB 00pa3yrOT BOJIOPO/I, KUCIOPO/I, YIIIEPOI, IIUHK, Gocdop.
B) ['pyniy MUKpO3J€MEHTOB COCTaBIIAIOT OpOM, a30T, cepa, KeJe30, HoJ U ApyTHe.
r) Kaneuuit u pochop yuacTByroT B popMUPOBaHNN KOCTHON TKAHHU.
1) Kpome toro, hocdop - 35eMeHT, 0T KOTOPOro 3aBUCUT HOPMaJIbHAS CBEPTHIBAEMOCTH KPOBH.
e) JKene3o BXOIUT B COCTaB TeMOTJIOONHA - O€TTKa SPUTPOLIUTOB.

Cnenndukanus HTOroBoii KOHTPOJIbLHON PadoThI 10 OHOJIOTUH
A yyammxces 10 kiaacce (0a30Bblil ypoBeHb) KJIACCOB

1. Haznayenune padoTbl (MUTOroBas KOHTPOJbHAs paboTa MPOBOJAUTCA B KOHIIE y4eOHOro roga ¢
LeIbI0 OMpE/eNIEHNs] YPOBHS MOJArOTOBKM ydaniuxcst 10 KJaccoB IIKOJBI B paMKax MOHHTOPHHTA
JTOCTHKEHUH IUTAHUPYEMBIX PEe3y/IbTaTOB OCBOSHHSI OCHOBHOM 00pa30BaTEIbHOM IMPOrpaMMBbl).
2. CTpykTypa padoTbl.
Kaxip1if BapuaHT 1uarHocTuyeckoi padboTsl cocTouT U3 20 3amanuit: 16 3amanuii ¢ BBIGOpoM
OJIHOTO TMpPaBWJIBHOTO OTBeTa, 3 3aJaHUNl C BBIOOPOM HECKOJIBKHMX BEPHBIX OTBETOB, Ha
YCTAQHOBJICHHE COOTBETCTBHS U ONpEIENICHHE IOCIE0BaTEIbHOCTH OHOJOTHYECKUX OOBEKTOB,
IIPOLIECCOB U SIBJICHUH, | 3a1aHNe ¢ KPATKUM OTBETOM.
3. Bpemst BbInoTHeHUs padoThl.
Ha BrImostHeHHME BCelt HTOTOBOM KOHTPOJIBHON pPabOTHI OTBOIUTCS 45 MUHYT.
4. YcaoBus npoBeleHHs] MTOrOBOW KOHTPOJIbHOH  paldoThl, BKJIOYas JAONOJHHUTEIbHbIE
MaTepHaJbl 1 000pyI0BaHUE.



[Ipu mpoBeneHnu pabOTHI JOMOTHUTEIBHBIX MAaTEPUATIOB M OOOPYJIOBaHW HE TpedyeTcs.
OTBeTHI Ha 3aJ]aHUs yYaIIMeCs 3alMChIBAIOT B OJIaHK OTBETA.
5. Cucrema onleHMBaHUSA OT/AEIbHBIX 32/1aHUI U padoThI B LEJIOM.
3a BEpHOE BBITIOJIHECHHUE KaXA0r0 3adaHus 1— 16 BeicTaBisercs o 1 6amry. B apyrom ciydae — 0
0aioB.
3a BepHOE BBIMOJHEHUE KaXI0T0 U3 3aaanuii 17—20 BpicTaBisieTcs mo 2 6ayuia. 3a OTBET Ha 3aJaHus
17 u 18 BeIcTaBNsIeTCS | 6asUL, €CIIM B OTBETE yKa3aHBI JIBE JIFOObIC U PHI, TPEICTABICHHBIC B TAIIOHE
otBeTa, ¥ 0 0ayUIOB BO BCEX NIPYrux ciydasx. Eciu ykaspiBaeTcst B OTBETE OOJIbIIIE CHMBOJIOB, YEM B
MPABIJIBHOM OTBETE, TO 32 KaXK/IbIH JIMITHUN CUMBOJ cHUkaeTcs 1 6amt (10 0 6aiiioB BKIIOYUTEIHHO).
3a oTBeT Ha 3amanme 19 BeicTaBisgeTcs 1 Oami, ecnm momymieHa ogHa omuoOka, u 0 GamioB, eciu
JOMYLICHO J1BE U 0oJiee OMMOOK.
3a orBeThl Ha 3amanus 20 BeIcTaBisieTcs Mo 3 Oauia.
MakcumanbHbIi 0asut 3a paboTy- 24 6amia
6. PacnipenesieHue 3aJaHUii HTOTOBOIi KOHTPOJIbHOM PadoTHI MO COAEPKAHNIO U MIPOBEPSIEMbIM
YMEHUSIM.

HroroBas KOHTpoOsIbHAST paboOTa MO3BOJIIET OIEHUTH CTENEHb OCBOCHMs Y4eOHOTO MaTepuana
pu UcTonb30BaHuM 006X YMK o 6uomnorum.

Pacnpe)le.ﬂelme 3aJaHUH MO0 OCHOBHBIM coaepikaTe/IbHBIM 0JI0KaM yqeﬁnoro Kypca

Koabi Tembl pa3aesioB Kypca 0HOJIOTHH Yucuo 3ax1aHuid
TeMbI
1 Buonorus kak Hayka. MeToabl OMOJI0THH 2
2 Kuerouynas teopusi. Xummu4eckuii cocTas u 7
CTPO€eHHE KJIETKHU
3 7Ku3HenesiTeIbHOCTD KJIETKHU 4
4 CrpoeHne u )KN3HeAeSITEIbHOCTh OPraHM3MOB 3
5 HacuaencrBeHHOCTH M U3MeHYMBOCTh. Cejiekuus 4
Hroro 20

Koaupukarop nToroBoii KOHTpOJIbLHON PadoThI O OHOJIOTUH
s ygammxcesi 10 (0a3oBblIii ypoBeHBb) KJace.
(Mcnonp3oBanbl 0003HAUEHUS THTIA 3a1aHuii: B — 3amanue ¢ BeroOopom otBeta, K — 3amanue ¢
KpPaTKUM OTBETOM)

Ne Yposens| Tun ILl1annpyemMsble pe3y/ibTaThbl IIpoBepsiemble yMeHUsA Kon
3aJaHus | 3a]aHUA | 3aJaHHUA

1 bY B buonorus xak Hayka. 3HaueHUE 3HATh MPUHLIMIIBI IOCTPOEHUS 1.1
HayK, U3y4aroluX )KUBOTHBIX, B OHOJIOrM4YeCKON HAyKH, METOIbI
JKU3HU 4EII0OBEKA IIO3HAHWS U OCHOBHBIE DTaIlbl €€

pa3BUTHUSA

2 bY B buonorus xak Hayka. 3HaueHUE 3HaTh MPUHLMIIBI IOCTPOEHUS 11
HayK, N3y4aroluX )XKUBOTHBIX, B OMOJIOrNYECKOI HayKH, METO/bI
JKM3HU 4EJI0BEKA




MO3HAHUS U OCHOBHEIC ATAIIbI €€
Pa3BUTHUA

3 bY Knerounas teopusi. Xumudeckuii | 3HaTh MPUHIUIIBI TOCTPOCHUS 2.1
COCTaB M CTPOEHHUE KIIETKU OMOJIOTUYECKON HAYKH, METOIBI
IIO3HAHUS W OCHOBHBIC JTaIlbl €€
pa3BUTHUSA
4 bY Knerounas reopust. XuMuueckuil | 3HaTh U IOHUMATh KIETOYHOE 2.1
COCTaB M CTPOEHHUE KIICTKH CTPOCHHE OPTaHU3MOB KaK
JIOKA3aTeIbCTBO UX
POJICTBA, IUHCTBA KUBOU
TIPUPOJIBI.
5 bY Knerounas reopust. Xumudeckuil | 3HaTh U IOHUMATh KIETOYHOE 2.1
COCTaB M CTPOEHHUE KIIETKH CTPOCHHE OPTraHU3MOB KaK
JIOKA3aTeIIbCTBO UX
pOJICTBA, ¢IUHCTBA YKUBOM
TIPHUPOIBI.
6 by Kinerounas teopus. Xumuueckuii | 3HaTh ¥ IOHUMATh XUMUYECKHUM
COCTaB M CTPOEHHUE KIIETKH COCTaB M CTPOCHUE KIIETOK 2.1
7 bY Knerounas teopusi. Xumuueckuii | 3HaTh MOJIOKEHUsT  KyieTouHoit | 2.1
COCTaB M CTPOEHHUE KIICTKH TEOPHH
8 bY Knerounas teopust. XumMuueckuii | 3HaTh U MOHUMAaTh CTPOCHHE U 2.1
COCTaB M CTPOEHUE KIIETKU KU3HEJEATEIbHOCTh OPraHU3MOB
9 bY JKu3HenesTeIbHOCTD KIISTKH 3HaTh U TOHUMATh CTPOCHHE U 3.1
KU3HEIESITEIIbHOCTh OPTaHU3MOB
10 bY KuzHenesTenbHOCTb KIIETKU 3HaTh U IOHUMATh CTPOEHHE U 3.1
KU3HEIESTeIbHOCTh OPraHU3MOB
11 bBY KusnenearenbHOCTb KIIETKA 3HaTh ¥ MIOHUMATh CYIIIHOCTh KU3HU 3.1
U CBOMCTRA KUBOT'O
12 BY CtpoeHue u )KU3HEAEATEIbHOCTh | BBISIBISATh U3MEHYMBOCTh 4.1
OpraHU3MOB OpPTaHU3MOB, MPUCTIOCOOICHUS
OpPTaHU3MOB K Cpefie OOUTaHuUs,
THUIIBI B3aUMOJICHCTBHS
pa3HBIX BUJOB B IKOCUCTEME
13 BY HacnencTBeHHOCTE U 3HATh ¥ TIOHUMATh CYIIHOCTb >KU3HU 51
W3MEHUYUBOCTh. CeNeKIus Y CBOMCTBA KUBOTO
14 BY HacnenctBeHHOCTD U 3HaTh ¥ TOHUMATh CYIITHOCTh XKM3HU U | 5.1
U3MEHYNBOCTh. CeJeKIus CBOICTBA KHBOTO
15 BY HacnenctBeHHOCTE U 3HaTh ¥ TOHUMATh CYIIHOCTh XKM3HU U | 5.1

n3MeHYnBOCTh. CereKus

CBOWCTBA KMBOTO




16 bY B HacnencrBeHHOCTB U 3HaTh U IOHUMATh CYIIHOCTh )kM3HU | 5.1
M3MEHYUBOCTb. Cenexuus Y CBOMCTBA KHUBOTO
17 IT K Crtpoenue u xu3HenesTenbHoCTh | CpaBHUBATh CTPYKTYPHI U 4.1
OpPraHu3MOB MIPOIIECCHI KU3HEACATEIILHOCTH,
POTEKAIOIINE B KJIETKaX
18 IT K KuzHenesTenbHOCTb KIIETKH CpaBHuBarhb CTPYKTYpBI n| 3.1
IIPOLIECCHI KHU3HEJCATEIIbHOCTH,
MPOTEKAIOIINE B KJIETKaX
19 IT K CtpoeHnue u xu3HenesaTeabHoCTh | CpaBHUBATH CTPYKTYPBI u| 4.2
OpPraHu3MOB MIPOIIECCHI KHU3HEEATSITbHOCTH,
MPOTEKAIOIIUE B KJIETKaX
20 I1 K Knerounas reopust. Xumudeckuii | 3HaTh W TOHUMaTh OCHOBHBIE | 2.1
COCTaB M CTPOCHHUE KIIETKU TIOJIOKEHUS OCHOBHBIX
OHMOJIOTMYECKHUX TEOPHid
OTtBeTnl
Ne Bapunanrl Bapuanr 2 Bapuanr 3 Bapuant 4
1 a 0 0 r
2 B B r
3 r B r r
4 a 0 0 a
5 0 r a B
6 0 a r B
7 B B r B
8 a B B 0
9 r 0 a B
10 B a a a
11 0 B a a
12 a 0 0 r
13 B r 0 B
14 B r 0 0
15 r a B r
16 0 0 r a
17 aze aBJl orn B
18 are aBr aBr one
19 12121 12212 212211 112122
20 | A) Bupychl He A) Tipu IpIXaHUU B) B xietkax b)uimHK oTHOCHTCS K
UMEIOT KJIETOYHOTO | TIIOKO3a MPOKAPHUOT €CTh MUKpOIJIEMEHTaM
CTPOCHUS pacuierisieTcs B HYKJICOU]T B) azot u cepa
B) y xierox nporecce rukonusa | J1) xymoporiactel SIBIISTFOTCS
KUBOTHBIX HET B) npixanue €CTb TOJIBKO B MaKpO3JIeMEHTaMH
JKECTKOW KJIETOYHOM | HAYMHAETCS C 3€JICHBIX KJIETKAX J1) B cBEpTHIBAaHNUHU
CTCHKHU o0pa3oBaHUs IBYX pacteHui KpOBH y4acTBYyeT
moutekyn [1BK (




I') xnetku GakTepuii
HE COJIepIKaT sapa

MIAPOBUHOTPATHOU
KHCJIOTHI)
E) AT® 3anacaercs

E) He moryr
UCIIOJIb30BATh
CBOOOIHBIN a30T
aTMocdepsl, a
TOJIBKO TOT
,KOTOPBI TOCTyTaeT
C MUIIEH U BXOJUT B
COCTaB
MUHEpaJIbHBIX COJIEH

KaJIbIHH, a HE

hocop
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