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IHosicHuTebHASA 3aNMCKa
PaGouas mporpamma cocraBieHa Ha ocHOBe DenepaibHOTO ['0CyIapCTBEHHOTO CTaHapTa, IPOTPaMMBI IO
Oouostoruu 1151 001e00pazoBaTeNbHbIX MKOJ (cOopHuK buomorus. Pabouyune nporpammel. [Ipenmernas
nuHYS Y9eOHUKOB «JIuaus xxu3any. 10—11 kmaccsl: yueb. mocodue st 001eodpa3oBaTeIbHbIX.
opranm3anuii: 6a3oBelii ypoBens / B. B. Ilaceunuk, I'. I'. [lIsenos, T. M. Edpumosa.
— M. : IIpoceemenne, 2017), moIHOCTBIO OTpaXkaromei coaepxanue [IpumepHoii mporpaMMel, ¢
JOTIOTHEHUSIMU, HE MPEBBIMIAIONUMEU TPEOOBAHUS K YPOBHIO MTOATOTOBKH 00Y4arOIIHUXCS.
HopMmaTuBHO-npaBoBbIe JOKYMEHTbI, HA OCHOBAHNH KOTOPbIX pa3padoTana padouasi nporpamma:

e OenepalibHBII rOCYAapCTBEHHBIN 00pa30BaTEIBHBIN CTAHIAPT CPEIHETO 00MIero 0opazoBanus (YTB.
npuka3oM MunHcTepcTBa 00pa3oBanus u Hayku PD ot 17 mas 2012 r. N 413). [TognyHKT 6
u3meHeH ¢ 7 aprycra 2017 r. - [Ipukaz Munoopuayku Poccuu ot 29 utons 2017 r. N 613

¢ ®denepanbuslii 3akoH PD ot 29.12.2012 Ne 273-®3 "O6 obpazoBanuu B Poccuiickoit denepanuny,
cr.2,1m. 9;
®denepalibHBIN rOCYIapCTBEHHBIN 00pa30BaTebHBIN CTAHIAPT;
nucbMo MunucrepcTa oopazoBanus u Hayku P® ot 19 anpens 2011 r. Ne 03-255 «O BBenenuu
denepabHOTO rOCYJaPCTBEHHOTO 00pa30BaTENLHOIO CTaHIapTa 00IIEr0 00pa30BaHUY;

® (benepanbHBIN EepeyeHb YI€OHUKOB, PEKOMEHIOBAaHHBIX MUHUCTEPCTBOM 00pa3oBanus U Hayku PD
K HCIIOJIb30BaHUIO B 00pa30BaTEIbHOM MpoIecce B 0011e00pa3oBaTeNbHbIX yupekaeHusX, Ha 2020-
2021 rr., np. MunucrepctBa obpazoBanus 1 Hayku PD Ne 345 ot 28.12.2018

¢ mpuka3 MunucrepcTBa oopazoBanus u Hayku PD Ne 1577 ot 31.12.2015 r. «O BHeceHuu
u3menenuit B ®I'OC OO0, yTBep:kIEHHBIN puKa3oM MuHHCTEpcTBa 00pazoBanus U Hayku PD ot
17.12.2010 1. Ne 1897»;

® OCHOBHOI1 00pa3oBaTeIbHON MIPOrpaMMoil cpeaHero (moaHoro) oduero oopazosanust MbOY COLI
Ne 68;

® yuyeOHbIM IaHOM MAOY COIINe 60; Ha ocHOBe:

* IIporpamma: IIporpamma no 6uonoruu ajs odueodopazoBaTeabHbIX HIKOJ (COOpHUK buonorus.
Pabouune nporpammel. [Ipeamernas nunus yueOHUKoB «JIunus xu3am». 10—11 xnaccsl: yueo.
nocoowue s 001eo0pa3oBaTeNIbHBIX. OpraHu3alwii: 6a30BbIi ypoBeHs / B. B. [Taceunux, I'. T
[Ienos, T. M. Epumosa. — M. : [Ipocsemienue, 2017

*  Vuebnuk: buonorusa. O6mas 6uonorus. 10-11 ki.: yueOHUK 17151 00111€00pa30BaTENBHBIX
yupexaenuit / A.A.Kamenckuii, B.B.ITaceunuk, A.M.Py6mos: - M., [Ipocsemenue. 2019 .

[Tpenyiaraemas paboyast mporpamma peagu3yercs Ipu UCIob30BaHUK yueOHUKOB «buomorus. 10 kimace»
u «buonorus. 11 kmace» mopx pemakuuedt npodeccopa B. B. Ilaceunuka. Ilporpamma cocraBieHa B
COOTBETCTBUU C TpeOOBaHUSIMU K pe3yjibTaTaM CpeAaHero oOlmiero oOpa3oBaHUs, YTBEPKACHHBIMU
®denepalibHbIM rOCYJapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM CPEIHET0 OOIIETr0 00pa30BaHusl.

[IporpamMMma pazpaboTaHa ¢ y4€TOM aKTyaJbHBIX 3a/1a4 O0y4eHUs, BOCIIUTAHUS U Pa3BUTHUS 00YyJarOIINXCSl.

[IporpamMma y4uThIBaeT yCIOBHs, HEOOXOIUMBIE JUIsl PAa3BUTHS JUYHOCTHBIX M MO3HABATEJIbHBIX KayecTB
oOydJaronuxcs.
[IporpamMma BKJIIOYaeT 00s3aTENbHYIO YacThb y4eOHOro Kypca, M3jokeHHYyto B «lIpuMepHOW OCHOBHOM
o0pa3oBaTeNbHON MporpaMme Mo OHMOJIOTHH Ha YPOBHE CPEAHEro oO1ero oOpa3oBaHUs» U pacCUUTaHa Ha
70 yacoB. B nporpamme conepkuTcst IpUMEPHBIH NepeueHb J1a00paTOPHBIX U MPaKTUYECKUX PaboT, HE BCe
U3 KOTOPBIX 00s3aTeNIbHBI JJIs BBIOJIHEHUS. Y YUTENIb MOXKET BHIOpATh U3 HUX T€, AJIs MPOBEACHUS KOTOPBIX
€CTh COOTBETCTBYIOIIUE YCIOBUS B LIKOJIE.

OcBoeHue mporpammbl 1o Ouonoruv oOecrnevyuBaeT OBJAJAEHHE OCHOBAMHU Y4eOHO-HCCIIEI0BATEIbCKOM

NEeSTENIbHOCTH, HAYYHBIMH METOJaMH pELICHHUS pPA3JIUYHBIX TEOPETHUECKUX M MPAKTHYECKUX 3aj]ad.
N3ydyenne Owmonmormu Ha 0a30BOM YpPOBHE OpPHUEHTHPOBAHO Ha obOecreueHue o01meo0pa3oBaTeIbHON U
OO0IIEKYIbTYPHON MOJATOTOBKU BBIITYCKHUKOB.
Ha 6a3oBoM ypoBHe n3yuenue npenmera «buonorus», B yactu GopMUpOBaHUs y 00YyHaIOIIUXCS HAYYHOTO
MHPOBO33PEHUS, OCBOCHHUS OOIIEHAyYHBIX METOJOB, OCBOEHHUS MPAKTUYECKOTO NPUMEHEHHs Hay4YHbBIX
3HaHWUH, OCHOBAHO Ha MEXKIIPEIMETHBIX CBSI3SX C MpeaMeTaMu 00JacTeil eCTeCTBEHHbIX, MATEMaTHUYECKUX U
TYMaHUTapHBIX HayK.
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OBIIAS XAPAKTEPUCTUKA YUEBHOI'O ITPEJJMETA

B cucreme ecrecTBeHHO-HayqyHOT'O 00pa30BaHMs OMOJIOTHS KaK YUeOHBIH MpeIMeT 3aHUMAeT BaKHOE MECTO
B (opMupOBaHMM: HAay4yHOW KapTUHBI MHpPA; (DYHKIMOHAIBHOM TI'pPaMOTHOCTH, HEOOXOTUMON s
MIOBCETHEBHOM JKM3HHU; HaBBIKOB 3/J0POBOTO M O€30MAaCHOTO Ui YeloBeKa M OKpY)Karolle cpenbl odpasza
’KM3HHU; SKOJIOTUYECKOTO CO3HAHMUS; IICHHOCTHOTO OTHOIICHUS K )KUBOW MPUPOJIE U YEIOBEKY; COOCTBEHHOM
MO3HIUH 110 OTHOIICHHUIO K OMOJIOrMYecKoil HH(pOPMaIiH, MOITy4aeMOi U3 pa3HbIX UCTOYHHUKOB. V3ydyenue
OuoNoruy COo3JaeT yCIOBUS ISl (OPMUPOBAHUS y OOYYAIOIIUXCS WHTEIUIEKTYalbHBIX, TPaXIAHCKUX,
KOMMYHHUKAIIHOHHBIX U MH(POPMAITMOHHBIX KOMIIETESHIIUH.

Nzyuenue kypca «buonorus» B cTapiieil MKoje HaIpaBICHHO HA PEIICHUE CICIYIOMUX 3a1a4:

1) dbopmupoBanue cucTteMbl OMOJIOTMYECKMX 3HAHMH KaK KOMIIOHEHTAa €CTECTBEHHO-HAyYHOW KapTHHBI
MUDA;

2) pa3BUTHE JTUYHOCTH OOYYAIOIIMXCS, MX MHTEUICKTYyalbHOE M HPABCTBEHHOE COBEPIIECHCTBOBAHUE,
dopMupoBaHHE Y HUX TYMaHUCTHYECKUX OTHOLICHUH M HKOJIOTUYECKH 11e71ecO00pa3HOTO MOBEICHHS B OBITY
U TPYZIOBOI €ATEILHOCTH;
3) BBIPAOOTKY IOHUMaHHs OOIIECTBEHHOM MOTPEOHOCTH B pa3BUTUH OMOJIOTHH, a TaKKe (OPMUPOBAHUE
OTHONICHHS K OMOJIOTUY KaK BO3MOXHOW 00JacTu Oy ymieil mpakTHYECKOM IeATEIbHOCTH.

Hesn Ouosornvyeckoro oOpa3oBaHMs B CTapIIel HIKoJe (OPMYIHPYIOTCS Ha HECKOJIBKUX YPOBHSIX:

r100aNbHOM, METalpPEeIMETHOM, JMYHOCTHOM M NPEAMETHOM, Ha ypOBHE TpeOOBaHWA K pe3ylbTaTam
OCBOCHHS COJICPKAHUS IPEIMETHBIX IIPOTPAMM.

MECTO KYPCA BUOJIOT'M B YYEBHOM ITJIAHE

KomnyectBo yacoB, 0TBOIMMOE Ha M3y4eHHE OMOJIOTHH B CTapIIel IIKOJE, 3aBUCHT OT y4eOHOTro IjIaHa
YTBEP)KJICHHOT0 00pa3oBaTeNbHON opraHu3auueil. Jlannas pabouas mporpaMMa paccyuTaHa Ha IpOBeJIeHHUE
1 yaca KJIacCHBIX 3aHATUN B HEAEIIO IIPU U3yYEHUH npeamera B TedeHue AByx jeT (10 u 11 kmaccst). OOuiee
YHUCII0 Y4eOHBIX 4acoB 3a 2 rofa 00y4ueHust cocrasisger 68 4, u3 Hux 34 4 (1 u B Hepemo) B 10 kiacce, 34 v (1
4 B Hezeno) B 11 kitacce.

Kypcy Owuonormum Ha cTymeHH cpegHero oOmero oOpa3oBaHMs TNPEANIECTBYET Kype OHOJIOTHH,
BKJIIOYAIOIIUI 3JIeMEHTapHble CBeJeHUs 00 OCHOBHBIX Ouosiormueckux oObekrax. ConepikaHue Kypca
OMO0JIOTMU B OCHOBHOM HIKOJIE, CIIY’)KUT OCHOBOH [T M3y4eHUs 001X OMOJIOTHYECKUX 3aKOHOMEPHOCTEH,
TEOPHiA, 3aKOHOB, TUIIOTE3 B CTAapIIel MIKOJe, Iie 0co0oe 3HaYeHHEe MPUOOPETAIOT MHUPOBO33PEHUYECKHE,
TEOPETUYECKHE TTOHATHSI.

Takum o0pazom, copep)kaHue Kypca OMOJIOTMM B cTapliei Iikose, 0Gosee MOJIHO pacKpbIBaeT oO0Iue
Ouosornyeckre 3aKOHOMEPHOCTH, MPOSBISAIONIMECS HA PA3HBIX YPOBHAX OpraHU3alMU KUBOH MPUPOIBL.

PE3VJIbTATBI OCBOEHUNA KYPCA BNOJIOT' MU

JlesiTenbHOCTh 00pa30BaTENbHOIO YUPEKIEHHS 00IIero 00pa3oBaHus B 00y4eHUH OMOJIOTUU B CpeHEH
(oJTHOM) IIKOJIE AOJKHA OBITH HalpaBlieHa Ha JOCTHKEHHE O0yJaroIMMUCS CIeIyIOIUX JHYHOCTHBIX
pe3yJbTaToB:

1) peanu3aly STHYECKUX YCTAaHOBOK 110 OTHOLIEHUIO K OMOJIOTHYECKUM OTKPBITHUSAM, UCCIEIOBAHUAM U
UX pe3yibTaTam;

2) MIPU3HAHUS BBICOKOW IIEHHOCTH KXHU3HH BO BCEX €€ MPOSIBICHUSX, 3I0POBhSI CBOETO U APYTUX JIIOJCH,
peanu3aiy yCTaHOBOK 3/I0POBOTO 00pa3a jKHU3HU;

3) Cc(OPMHPOBAHHOCTU T03HABATEIbHBIX MOTHBOB, HAIIPABJICHHBIX HA MOJIy4YE€HHE HOBOIO 3HAHHS B
00JyacTi OMOJIOTUH B CBSI3M C Oyaymier mpodecCuoHATBHOM NEATeTbHOCTHIO UIH OBITOBBIMH MPOOJIEMaMH,
CBSI3aHHBIMH C  COXpPaHEHHWEM  COOCTBEHHOI'O  3JI0pPOBbS M DIKOJIOTMYECKOH  0e30macHOCTH.
MeTanpeaMeTHBIMH pe3yJibTaTaAMH OCBOSHHSI BBITYCKHIUKAMH CTapIIeH IKOJIBI 6a30BOTO Kypca OHOIOTHH
SIBIISTFOTCSL:

1) OBJIAJICHUE COCTABJISIOIIMMHU MCCIIEOBATENBCKON U MPOEKTHON NEesATETbHOCTH, BKIIOYAs yYMEHUS
BUAETh MPOOJIEMY, CTaBUTHb BOIPOCH, BBIIBUTATh THIOTE3bl, JaBaTh OINPEACICHUS IOHATHSM,
KJaccu(uIupoBaTh, HaOMIOJaTh, IPOBOAUTH OKCHEPUMEHTBI, JIelaTh BBIBOJBI M  3aKIIOYCHHUS,
CTPYKTYPUPOBATh MaTepuai, OObsICHATh, 10Ka3bIBaTh, 3aIIUIIATh CBOU HJIEH;

2) yMeHHUsI paboTaTh ¢ pa3HBIMU UCTOYHUKAMU OMOJIOTHYECKON HH(OpMAaLIMK: HAXOIUTh OMOJIOTHYECKYIO
UHPOPMALIMIO B Pa3IMYHBIX HMCTOYHUKAX (TeKcTe ydeOHMKA, HAay4yHO-TIOMYJISAPHONH JUTEparype,



OMOJIOTHYECKHX CIIOBAPSAX U CIIPABOYHHUKAX ), AHATM3UPOBATh U OLIEHUBATh UH(OPMAIIHIO, TPE0OPa30BHIBATh
nHpopmaIuio u3 oTHON GOPMBI B IPYTYIO;

3) CIIOCOOHOCTh BBIOMpATh II€JIEBbIE M CMBICIOBbIE YCTAHOBKM B CBOUX JEWUCTBUSAX M TOCTYNKax IO
OTHOLLEHHUIO K )KUBOI MPUPOJIE, CBOEMY 30POBbIO U 3I0POBbI0 OKPYKAOIIHX;
4) YMEHUS aJIEKBATHO UCIOJIb30BATh PEUYEBBIE CPEJICTBA 1JIs1 IUCKYCCUH U apTyMEHTAIlMU CBOCH MO3UIIUH,

CpPaBHMBATh pa3Hble TOYKU 3PEHHUS, apTyMEHTHUPOBATH CBOIO TOYKY 3PEHHUS, OTCTAUBATh CBOIO MO3UIIHUIO.
IIpeaMeTHBIMH pe3yJbTATAMH OCBOCHHUS BBITYCKHHKAaMHU CTaplIel IIKOJIBI Kypca Ouosoruu 0a30BOro
YPOBHS SIBJISIIOTCS:

B noznaseamenvnoit (unmennexkmyanvHoit) cghepe:

1) XapaKTepUCTHKA COJIeP KaHUsI OMOIOTHYECKUX TeOpui (KJIeTOYHAas, HBOJIIOIIMOHHAs Teopus JlapBuHa);

yuenust Bepuajackoro o Ouocdepe; 3akoHOB MeHzens, 3aKOHOMEPHOCTEH WM3MEHYMBOCTH; BKJIaja

BBIIAIOIUXCS YUEHBIX B pa3BUTHE OMOJIOTMYECKON HAYKH;

2) BBIJICJICHUE CYILECTBEHHBIX MPU3HAKOB OHOJIOTHYECKMX OOBEKTOB (KJIETOK: PACTHUTENBHBIX H

KUBOTHBIX, JOSIIEPHBIX M SIIEPHBIX, IIOJIOBBIX W COMAaTUYECKUX; OPIraHMW3MOB: OJHOKJIETOYHBIX U

MHOTOKJIETOUYHBIX; BUAOB, SKOCUCTEM, Onocdepbl) U mpoieccoB (0OMEH BEIIECTB, Pa3MHOXKEHUE, JIEJICHHE

KJIETKH, OIUIOJOTBOPEHHE, MACWCTBUE MCKYCCTBEHHOTO M €CTECTBEHHOTO OTOOpOB, (OpMHpPOBAHUE

MPUCTIOCOOTICHHOCTH, 00pa30BaHUE BUI0B, KPYTOBOPOT BELIECTB U MPEBPAILECHUS SHEPTUU B SKOCUCTEMAX U

ouocdepe);

3) 00BsICHEHUE POJIM OMOJIOTHH B (POPMHUPOBAHUHM HAYYHOTO MHUPOBO33PEHHS;, BKJIaJa OMOIOTUYECKUX

Teopuil B (hOpMHUpPOBAHHE COBPEMEHHON €CTECTBEHHO- HAYYHOW KapTHHBI MUPA; OTPULIATEIHHOTO BIUSHUS

QJIKOT0JIsl, HUKOTHMHA, HAPKOTUYECKUX BEIIECTB HA Pa3BUTHE YEJIOBEKA; BJIMSHUS MYTareHOB Ha OpPraHu3M

YeJI0BEKa, IKOJIOTHYECKUX (PaKTOPOB HA OPraHU3MbI; IPUUYMH SBOJIIOINH, U3MEHIEMOCTH BUOB, HapyIIEHUN

pa3BUTHS OPraHU3MOB, HACJIEICTBEHHBIX 3a00JIeBaHUMN, MyTallui, YCTOMYMBOCTU U CMEHBI JKOCHUCTEM; 4)

IPUBEICHUE JI0KA3aTeNbCTB (apryMeHTalusl) €AMHCTBA >KMBOW M HEXHMBOW NPUPOIBI, POJICTBA >KUBBIX

OpraHM3MOB; B3aUMOCBSI3€H OpPraHM3MOB U OKpYXKalomieil cpenbl; HEOOXOAMMOCTH COXpaHEHHS

MHOT000pa3us BUIOB;

5) yMeHue moJIb30BaThCst OMOIOTHYECKON TEPMUHOIOTHEH U CUMBOJIUKOM;

6) pelieHne 3IeMEHTAPHBIX OMOIOTHYECKUX 3a/1a4; COCTABICHUE 3JICMEHTAPHBIX CXEM CKPEIIUBAHHS U CXEM
MepeHoca BEIIECTB M SHEPrUU B JKOCHUCTEMax (LIeTM MUTAaHMs); 7) ONHCAaHHUE OCOOeH BHUIOB IO
MOP(OJIOTrHUECKOMY KPUTEPUIO;

8) BBISIBIIEHHE U3MEHUMBOCTH, IPUCIIOCOOJIEHUI OPraHU3MOB K cpeJie 0OUTaHUs, HCTOYHUKOB MyTareHOB

B OKpyXaromieil cpene (KOCBEHHO), aHTPOMOIEHHBIX HW3MEHEHHWW B HJKOCHCTEMaX CBOEW MECTHOCTH,

M3MEHEHUH B DKOCHCTEMax Ha OMOJIOTHYECKUX MOJIETISX;

9) CpaBHEHHE OMOJIOTHYECKMX OOBEKTOB (XMMHUYECKMH COCTaB Tel XHBOW M HEXHUBOH INPHPOJIBI,

3apOJbIIIl YeJIOBEKa M JPYIMX MIEKONMMUTAIOIINX, NPUPOAHBIE IKOCHUCTEMBl M arpO’KOCHUCTEMBI CBOEH

MECTHOCTH), IPOIIECCOB (€CTECTBEHHBIN U MCKYCCTBEHHBIH OTOOPHI, MOJIOBOE M OECIIOIoe Pa3sMHOXKEHUS) U

(opMyIHMpOBKa BBIBOJOB Ha OCHOBE CPAaBHEHHUS.

B yennocmuo-opuenmayuonnoi cghepe:

1) aHanM3 U OLEHKA Pa3IUYHbIX TUIIOTE3 CYIIHOCTH >KU3HH, MPOUCXOKICHHE YEJIOBEKAa U BO3SHHUKHOBEHHE

YKU3HU, TTI00aTbHBIX SKOJIOTMUECKUX MPoOIeM U MyTel UX peleHus, MOCIeCTBUI COOCTBEHHON

NeSITeIbHOCTH B OKpYXarollei cpene; Onosornuyeckoil nHpopmaunu, noayqaeMoi u3 pa3sHbIX UCTOUHUKOB;

2) OlLleHKa ATHYECKHUX AaclleKTOB HEKOTOPBIX HCCIIENOBaHUI B 00JacTM OMOTEXHOJOTMH (KJIOHHPOBAHHE,

HCKYCCTBEHHOE OIJIOJIOTBOPEHHE, HAIIPABICHHOE U3MEHEHHE FeHOMa).

B cghepe mpyooeoii desamenvnocmu: oBlaieHNEe YMEHUSMH W HABBIKAMHU TOCTAHOBKH OHMOJIOTMYECKHUX

9KCHEPUMEHTOB M OOBACHEHHUS UX PE3YJIbTAaTOB.

B cepepe ¢huzuueckoii deamenvnocmu: 0060CHOBaHHE U COOJIOJCHHE Mep NPO(PUIAKTHUKH BHPYCHBIX

3a00JIeBaHUM, BPEIHBIX NMPUBBIUEK (KypeHHUE, YOTpeOIeHHE aJIKOroJisi, HAPKOMAaHMsl); IPaBUJI MIOBEJCHUS B

OKpY>Karollen cpene.

COILEPKAHUE KYPCA BUOJIOTUHN
buosiorusi Kak KOMILIEKC HAYK O )KMBOM NpUpoIe
Bbrnonorns xak KoMIjIeKcHas HayKa, METOAbI HAYYHOI'O ITO3HAHU A, UCITIOJIB3YEMEBIC B OHOJIOTHH.



Cospemennvie Hanpasnenus 6 buonozuy. Poiab Guonoruu B GopMupoOBaHUH COBPEMEHHON HayYHOW KapTHHBI
MHpa, MPAKTHYECKOE 3HAYCHUE OMOJIOTMYECKHX 3HAHHMH. bruomorndeckue cucreMbl Kak MpeaMeT U3ydeHus
Ouonoruu.

CTpyKTypHbIe M GYHKIHOHATbHbIE OCHOBBI KU3HU

MonekynspHbsle OCHOBBI Xu3HHM. Heopranunyeckue BelmiecTBa, MX 3HadeHue. OpraHuveckue BellecTBa
(yrneBoapl, nunuibl, O€lIKH, HYyKJIEMHOBbIe KHCIOThl, AT®) u ux 3HaueHue. buonomumepsl. [pyeue
opeanuyeckue eeujecmea Kiemku. Hanomexnonoeuu 6 6uonocuu.

[Mutonmorusi, wmeroAbl UUTOJOTMH. Ponb KIETOYHOW TEOpMM B CTAHOBJICHMM COBPEMEHHOMN
€CTECTBEHHOHAyYHOU KapTUHBI Mupa. Knetku npokapuoT u 3ykapuoT. OCHOBHBIE YAaCTH U OpPraHOUbI
KJIETKH, UX (QYHKIIHH.

Bupycel — HekneTouHas (opma KU3HU, MEPHI MPO(PUIAKTHKH BUPYCHBIX 3200JICBAaHHIA.

KuznenestenbHocTh KineTku. [Inactuueckuit oOmen. doTocunTes, xeMocuHTe3. buocunres Genka.
OHepretuyecknii oOMeH. XpaHeHHe, Tepefada W pealn3anus HacJeICTBEHHON HH(pOpMAalMHU B KIETKE.
I'enernueckuii koa. I'eH, renom. ['enomuxa. Bausnue napkoeenHvlx geuyecme Ha npoyeccyl 8 Kiemke.

Knerounsnii nukn: uHTepdaza u geneHue. Muro3z m meno3, ux 3HaueHue. ComMaTnyeckue W MOJIOBbIC
KJICTKU.

IIpuMepHBbIii nepevyeHb JA0OPATOPHBIX U MPAKTHYECKHUX PadoT (Ha BHIOOP yuHMTeIs):
1. Ucrionb30BaHME Pa3InYHBIX METOAOB MPU H3yYCHUN OMOIOTHIECKUX OOBEKTOB.
2. MexaHu3Mbl CaMOPETYIISIIHH.
3. OGHapyKeHue JTUTUIO0B, YIIIEBOI0B, OCIKOB C MOMOIIBIO0 KAU€CTBEHHBIX PEAKIIUN
4. Texnuka MUKpocKonupoBaHus. CpaBHEHHE CTPOSHUS KJIETOK PACTeHHIA, )KUBOTHBIX TPUOOB U OakTepuit
[10J MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpENapaTax U X OINMCAaHUE.
5. Habmroienue ninasmosusa v Jeria3Moin3a B KIETKaX KOXKUIIBI JTyKa.
6. [IpuroroBnenue, paccMaTpuBaHUE U OMUCAHUE MUKPOIPENApaToB KIETOK PACTCHHM.
7. HaGnronenue ABMKEHUS IUTOIUIA3MbI Ha MPUMEPE JINCTA 3JI0JICHU.
8. CpaBHeHUE CTPOCHHUSI KJIIETOK PaCTEHUH, )KUBOTHBIX, TPUOOB U OaKTEPHIA.
9. PenieHne ayieMEHTapHBIX 33/1a4 10 MOJISKYJIIPHOW OMOJIOTHH.

Temarnueckoe mianupoBanue 10 kiaace

Ne Tema KonnuectBo ®opMbl KOHTPOJIA
4acos
1 | Beenenue 5 BX01HO! MOHUTOPUHT
2 | MonexymsipHbIi yPOBEHb 13 [TonyronoBoit

= MOHHUTOPHHT
3 | KnetouHslif ypoBeHb 16 p

HToroBslii MOHUTOPUHT

Uroro: 34 gyaca




Mpunioxenne

BxoaHoi KOHTPOJIb IO 0MOJIOTHH
s yqammxces 10 kiaccon
Bapuanr - 1

1. Kakas HayKa U3y4acT MCKOIIACMbI€ OCTATKHU BHIMECPIINX

OpraHu3MoB?
1) cucremaruka 3) remernka
2) osMmbOpuonorus 4) TaneoHTONOTHS

2. Kakoe CBOHCTBO XapaKTepHO JJIS dKUBBIX TeJl PUPOIBI —
OpPTaHU3MOB, B OTIIMIHE OT OOBEKTOB HEXKUBOM MPUPOJIHI?
1) pUTMHYHOCTH 3) pasapaxkuMocTh
2) JIBWXKCHUE 4) poct
3. Kak naseiBaercs meron W.I1. I1aBiaoBa, MO3BOIUBIIHI
YCTaHOBUTH PE(IIEKTOPHYIO IPUPOLY BBIAECICHUS
KEJyT0YHOTO coKa?
1) wnaGmoneHue 3) DdKCIepUMEHTATbHBIN
2) ommcaTenbHBII 4) MoIenTUpOBaHKE
4. Kakas 3 1mociie/JoBaTeIbHOCTEH MOHATHN OTPaXKaeT
OCHOBHBIE€ YPOBHH OpPraHU3aLMN OpraHu3Ma’
1) opran- TKaHU - OPraHU3M - KJIETKH - MOJICKYJIBI -
CHCTEMBbI OPTraHOB
2) MOJIEKYIIbI - TKAHU- KJIETKH -OpTaHbl - CHCTEMbI OPraHOB
- OpraHusm
3) MOJIEKyYJIBI - KJICTKH- TKaHHU - OPTaHbl - CUCTEMbI OPTraHOB
-OpraHusM
4)cucteMa OpraHoB- OPraHbl - TKAHU - KJIETKa -MOJICKYJIBI -
OPTaHU3M - KJIIETKH
5. MUTOXOHAPHUH OTCYTCTBYIOT B KJIETKAX
1) peiObI-IOTIyTast ~ 2) TOPOJCKOM JTACTOUYKH
3) MXa KyKyIIKuHA JJbHa 4) OaKTepuH CTaPUIOKOKKA
6. Y BUpycoB npoLecc pa3sMHOKEHHUS IPOUCXOANUT B TOM
cilydae, eciii OHU
1)BCcTynaroT B CHMOHMO3 C pacTEHUSIMU
2) HaxoIATCS BHE KIIETKH
3) mapasuTHPYIOT BHYTPH KHUILIEYHOMN MaJOYKH
4) mpeBpaIaTCcs B 3UroTy
. 7.01H0 U3 NOJOKEHUN KJIETOYHON TEOPUH 3aKIII0YAETCs B
1) pacTuTeNnbHBIE OPraHU3MBI COCTOST U3 KIIETOK
2) ®KUBOTHBIE OPraHU3MBI COCTOAT U3 KIETOK
3)Bce HU3IIME BHICIINE OPTaHU3MBI COCTOSIT U3 KIIETOK
4) KJIeTKM OPraHU3MOB OAMHAKOBHI 110 CBOEMY CTPOCHHUIO U
GYHKIHSIM
8. B smpe kietku mcta ToMaTa 24 XpoMocoMbl. CKOITBKO
XpOMOCOM OYZET B siipe KIETKH KOPHsI ToMaTa MocIe ee
neneHun?
1) 12 2)24 3)36 4)48
9. Mosnekynbsl AT® BBHIIONHSAIOT B KJIETKE (QYHKLIUIO
1) 3aIIMTBI OT aHTUTENT 2) TpaHCIIOpTa BELIECTB
3)karanu3aTop peakuun  4)aKKyMynsaTopa SHEPTHH
10. K sykapuoTam OTHOCSITCS
1) KuevHas majxoydka 2) ameba
3)xonepHbIii BUOPUOH 4) CTPENTOKOKK
11. Kakuie reHBI MPOSIBIISIIOT CBOE JICHCTBHE B IIEPBOM
THOPUIHOM [TOKOJIEHUH?
1) annensHBIC
2) JOMHHAHTHBIC

12. PerynsipHble 3aHATHS PU3MYECKON KYIBTypOr
CIIOCOOCTBOBAJIM YBEIINUCHHUIO HKPOHOKHOW MBIIIIIBI
MIKOJIFHUKOB. JTO H3MEHYHBOCTH
1) wmyranuoHHas
2) TCHOTHUIUYECKAs
3) MomudUKaIHOHHAs
4) xoMOHHATHBHAS
13. YyeHue 0 IBUKYIIMX CHIIAX YBOJIIOLUHU CO3/aI
1) Kan Barucr Jlamapk 3) Yapas dapsun
2) Kapn JIuneit 4) Xopx Brodpdo
14. HacnencTBeHHast ©3MEHYHBOCTh, OOphOa 3a
CYILIECTBOBAaHHE M €CTECTBEHHBIN OTOOP — ATO
1) cBoiicTBa KHBOW TPUPOIBI
2) pe3yNbTaThl IBOIIOIUH
3) IBIXKYIIUE CHIIBI BOJIOLUH
4) OCHOBHBIC HANPABIICHHUS YBOIOLUH
15. IIpumepom B3aMOOTHOIIIEHUH Mapa3uT-X03sIHH
CITyAaT OTHOILICHUS MEKITY
1) numaitnukoM u O6epe3oit
2) JSTYIIKOW U KOMapom
3) paKkoM-OTIIEIPHUKOM U aKTHHHEH
4) YenoBeYECKO# acKapHI0 U YeTIOBEKOM
16. Kaxoif n3 nepedncieHHbIX (PaKTOPOB OTHOCST K
abruotnyeckum?
1) BwIOOpOUHAs BEIpYOKa Jieca
2) COJICHOCTb TPYHTOBBIX BOJ
3) MHOroo6pasue NnTHIl B JeCy
4) oOpa3zoBanue TOpMAHBIX OOJIOT
17. Yto U3 mepeynCICHHOTO SBISETCS IPUMEPOM
MPUPOTHOTO cooOdIecTBa?
1) OepesoBas poria 3) otraenbHas 6epesa B Ju
2) KpoHa Oepe3 4) mnamHs
18. Kakyto poIb B 9KOCHUCTEME HIPAOT OPraHU3MbI —
pa3pyIINTEIH OPraHUIECKUX BEIIECTB?
1) mapasuTHUPYIOT Ha KOPHSX pacTeHHUIN
2) yCTaHaBJIMBAIOT CHMOMOTHYECKUE CBSI3H C
pacTeHUs MU
3) CHHTE3MpPYIOT OpPraHUYECKHE BEIIECTBA 3
HEOPraHUYECKUX
4) mpeBpalanT OpraHMYeCKHe BEIIECTBA B
MHHEpAIIbHBIE
19. Kakas 13 NpuBEACHHBIX MUILIEBbIX IICTeH
COCTaBJICHA IIPaBHIIBHO?
1) mneHoYKa-TpenOTKa—KYyK-
JUCTOeI—PaCTEHUE—ACTPEO
2) KYK-THCTOEI—PacTeHUe—TICHOYKA-
TpeuoTka—scTped
3) mneHouYKa-TPeNoTKa—ICTPeO—pacTeHUE—KYK-
JIHCTOE]]
4) pacTeHHe—KyK-THCTOeI—TICHOYKa
TpeuoTka—scTped



3) pelLeccUuBHBIC 20. KakoBa poib rpuboB B KPYTrOBOPOTE BELIECTB B

4) cuermeHHbIE ounochepe?

1) cHUHTE3UPYIOT KUCIOPOA aTMOC(hEPHI

2) CHUHTE3UPYIOT IEPBUYHBIC OPraHMYECKUE BEIICCTBA
U3 YTIEKHUCIIOTO ra3a

3) y4acTBYIOT B pa3jiO)KEHHU OPTaHUUYECKUX BEILECTB

4) y4acTBYIOT B YMEHbBIIICHUH 3alIaCOB a30Ta B

atMocdepe
21. CxoacTBO rpHOOB M )KHUBOTHBIX COCTOUT B TOM, YTO
1) oHM CTIOCOOHBI MUTATHCS TOJHLKO TOTOBBIMH OPTAHUYECKUMH BEIICCTBAMHU 2) OHH PaCTYT BCIO KU3Hb
3)B UX KIJIETKaX COJCPIKATCS BAKyOJIH C KJICTOYHBIM COKOM 4) B KJICTKaX COJCPIKUTCS XUTHH
5) B X KJIETKaX OTCYTCTBYIOT -XJIOPOTLIACTHI 6) OHU pa3MHOMKAIOTCSI CIIOPaMH

22.0npenenute NpUCTIOCOOTICHNUS, KOTOPBIE CIOCOOCTBYIOT MEPEHECEHUIO HEJIOCTATKA BJIATH:
1) nHCTBS KPYIHBIE, COIEPIKAT MHOTO YCTBHII, PACIIONOXEHHBIX HA BEPXHEW MMOBEPXHOCTH JIUCTA
2) Hanuuue ropOOB, 3aIIOJHEHHBIX KHPOM Y BEPOIIIOI0B, HIIH OTJIOXKEHHUS KHUPA B XBOCTOBOM YacTH y
KYpPAIOUHBIX OBEIl
3) mpeBpallieHHE JHCTHEB B KOIIOYKH U CUIIBHOE YTOJIICHHE CTEOIs, COEPIKAIIEr0 MHOTO BOIBI.
4) nucTomam OCEHBIO
5) HalMuue Ha JIUCTBSAX OMYIICHHS, CBETIbII [[BET Y JINCTHCB
6) npeBpalleHue YacTH CTEOIS B «JIOBYHI annapary y pacTeHHMH, MUTAOIIMXCSI HACCKOMBIM.
23. YcTaHOBHTE COOTBETCTBHE MEXKIY IIPOIIECCAMHU.
a) MOTJIOIICHUE CBETA 1) sHepreTrueckuii 0OMeH
0) OKHUCJICHUE MTUPOBUHOTPAJTHOMN KHCIOTHI 2) hoTocunTE3
B) BBIICJICHUE YIJIEKHUCIIOTO ra3a U BOIbI
r) cuHTe3 MOoJIeKyn AT® 3a cueT XUMHUIECKO# SHEPTHH
1) cuate3 MoJekya AT® 3a cueT sHEprum cBeTa
€) CUHTE3 YTJIEBOJIOB U3 YIJIEKUCIIOTO Ta3a
24. YcTaHOBHTE COOTBETCTBHE MEXKIY OCOOCHHOCTAMH OOMEHA BEIECTB M OPraHU3MaMHU
a)HCTIOJIb30BaHUE 3HEPTUHU COTHEYHOr o cBeTa /it cuHTesa ATO 1) aBTOTpO(EI
0) UCTIONIb30BAHUE SHEPTHH, 3aKJIIOYCHHON B MHUIIIE, 1 cuHTe3a AT 2) retepoTpodb
B) MCIIOJIb30BaHUE TOJIBKO TOTOBBIX OPIraHUYECKUX BELIECTB
I') CHHTE3 OPraHMYECKHX BEIIECTB U3 HEOPraHMUECKUX
1) BBIJIEJICHHE KUCIIOPOa B TIpoliecce 0OMeHa BEIECTB
) rpuOsBI
25. YcTaHOBUTE TIOCIIEI0BATENbHOCTD MOSBICHUS] OCHOBHBIE TPYIIIBI paCTEHUH Ha 3emIie.
1) ronoceMeHHble  2) IBETKOBbIC  3) MamopoTHHKOOOpasHbie  4) mncuinouThl  5) BOIOPOCIH
26. Berasbre B TekeT «OOMEH GEIKOBY TPOMYIIEHHbIE TEPMUHBI U3 NPEIOKEHHOTO TIEPEYHS, UCIIOJb3Ys ISk 3TOTO

UQpOoBBIE 0003HAUCHHSI.

OBMEH BEJIKOB

®depMeHTaTHBHOE paCIIEIUICHNE TIOCTYIAIOIIUX C THINEH OSIKOB MPOUCXOANT B )KETYIKE U TOHKOM KHIIIEYHUKE.
O6pazoBasiinecs (A) akTUBHO BCaChIBAIOTCS B BOPCUHKH KHIIKH, TIOCTYTAIOT B (b) u pa3HocsTCs
KO BCEM KJIETKaM OpraHu3Ma. B kjeTkax ¢ MoCTYyNUBIIMMY BEIIECTBAMHU IMPOUCXOIUT JIBa IpoIlecca: (B) HOBBIX
0enkoB Ha puOOCOMax M OKOHYATEIFHOE OKUCIIEHHE IO aMMHaKa, KOTOPBIH MPeBpaIiaeTcs B (I') u B Takom
COCTOSTHUH BBIBOJIUTCS U3 OpraHU3Ma.

[NEPEYEHb TEPMHWHOB:
1) kpoBb 2) TIMIepuH 3) amuHokucnora  4) mumda
5) cuHTe3 6) MOYEeBHHA 7) pactan 8) rmoko3a

Kpurepun oneHuBanus:
3aganus ¢ 1 mo 20- onenuBaerca B 1 6a.
3aganusn ¢ 21-26 - onenuBaroTcd B 2 6amia
«5» - 32-27 6a10B
«» - 27-22 6anaa
«3» - 21- 13 6am10B
«2» - 15-0 6a10B



KoutpoabsHas padora 3a | mosyrogue no reme: «XUHMHUYECKHUH COCTAB KJIETKH»
BAPHUAHT Nel.
YpoBeHb A.
A 1. CX0JICTBO 2JIEMEHTApHOI'O COCTaBa KIJIETKH U TEJl HEXKUBOW MIPUPObI CBUIETEIBCTBYET. ..
1) o MaTepuaTbHOM €IUHCTBE KUBOK U HEXKUBOUN MPUPOIBI
2) 0 3aBMCHMOCTH >KMBOM IIPUPOJIbI OT HEKUBOM
3) O U3MEHEHUU >KUBOW IMPUPOJIBI IO BIUSHUEM (PAKTOPOB CPebl
4) 0 UX CIIOKHOM XUMHUUYECKOM.
A 2. Kakue noHBI 00€CIIeunBaOT MPOHUIIAEMOCTh KJIIETOYHBIX MEMOpaH?
1) Ca2+ 2) Zn2+ 3) Na+ K+ ClI- 4) Mg2+
A 3. Monekynbl )KUPOB 00Pa3yIOTCS:
1) u3 raMuepuHa, BHICIINX KaPOOHOBBIX KUCIIOT
2) U3 TITIOKO3BI
3) U3 aMHUHOKHUCIIOT, BOJIBI
4) 13 3TUJIOBOTO CIHUPTA, BHICHINX KAPOOHOBBIX KUCIOT
A 4. CKOJTbKO U3 U3BECTHBIX AMUHOKHCIIOT YYaCTBYIOT B CHHTE3€ OCJIKOB?
1) 20 2) 100 3) 23 4) 200
A 5. Kakue coenunenus BXoasT B coctaB ATO.
1) a3oTHCTOE OCHOBaHME aJIeHUH, YTIeBo prbo3a, 3 MoneKynbl GocPOpHO KHUCIOTHI
2) a30THCTOE OCHOBaHUE I'yaHHH, caxap PpyKTo3a, ocTaToK (PochHOpHOI KUCITOTHI.
3) pubo3a, IIIUIEPUH B KaKas-TH00 aMHHOKHUCIIOTa
4) a30THCTOE OCHOBAHME aJICHUH, YIJIEBOJI Ie30KCUPH003a, 3 MOJeKyIbl hocHopHON KHCIOTHI
A 6. VI3 nepeunciIeHHbIX XUMHUYECKUX COCTUHEHH OMOMOIMMEPOM HE SIBISETCS:

1) Gemok  2) roKo3a 3) ne30KCUpUOOHYKIIEMHOBAs KUCI0Ta  4) LEeJUI0103a
A 7. XpOMOCOMBI paCTE€HUM COCTOAT U3:

1) Oenka 2) JHK 3) PHK 4) 6enka u IHK
A 8. OyHKIIHS NPOCTHIX YTIEBOJIOB B KIETKE -

1) xaranuruueckas 3) XpaHeHHe HaclleJICTBEHHON HH(pOpMaIUH

2) sHepreTHYecKas 4) yyactue B OMOCHHTE3€ Oenka

A 9. YerBepTHuHas CTPYKTypa MOJIEKYJIbl OenKka (opMUpyeTCs B pe3ysibTaTe B3auMOACHCTBUS

1) aMMHOKHUCIIOT U 00pa30BaHUs NENTUIHBIX CBS3EH

2) HECKOJIbKUX MOJUIENTH/IHbIX HUTEH

3) y4acTKOB OZIHOI O€JIKOBOM MOJIEKYJIBI 32 CUET BOJOPOHBIX CBsA3EH

4) 6enKoBOM TJIO0YIBI ¢ MEMOPAHOM KIETKH

A 10. B monekyne IHK 100 HykI€0THIOB ¢ THMUHOM, 4TO cocTaBiseT 10% oT olmiero Koau4ecTsa.
CKOJIbKO HYKJICOTHUJIOB C TYaHUHOM?

1) 200 2) 400 3) 1000 4) 1800
A 11. Pu6o3a, B oTam4me OT A€30KCUPHUO03bI, BXOJHUT B COCTAB
1) JTHK 2) uPHK 3) OenkoB 4) nonucaxapuaoB

A 12. Monexynsl JIHK npencraBisttoT co6oil MaTepruaabHyI0 OCHOBY HAacClI€JICTBEHHOCTH, TaK KaK B HUX
3aKOJMpOBaHa UHPOPMALIUSA O CTPYKTYPE MOJIEKYJI

1) monucaxapumoB 2) OelKOB 3) nmunumoB  4) aMHHOKHCIIOT

Yposensb B. BeiOpatsk Tpu BepHBIX OTBETA:

B 1. Kakue ¢pyHKIIMU BBINOJIHSAET B KJIETKE Boja?

A) CTpOUTENBHYIO b) pactBopuTens B) xaranutuueckyro

') 3anacaromryro J1) TpaHCTIOPTHYIO E) npunaer knetke ynpyroctsb

B 2. YcranoBuTe COOTBETCTBHE MEXKY TPU3HAKOM CTPOEHUS MOJIEKYJIbI O€JIKa U ee CTPYKTYpOi
A) nepBuyHas b) Tpetnunas

[NPU3HAKHM CTPOEHUA

1) mocnenoBaTeibHOCTh AMHHOKHCIOTHBIX OCTATKOB B MOJICKYJIE
2) MoJeKyla uMeeT popMmy KiryOoka

3) 4KCII0 aMUHOKHUCIOTHBIX OCTATKOB B MOJICKYJIE

4) mpocTpaHCTBEHHAsA KOH(PUTypalys MOJUNENTHIHON LenH



5) obOpa3zoBanue ruIpoGOOHBIX CBI3EH MEXKIY pauKaIaMu

6) oOpa3oBaHHE MENTHIHBIX CBSA3CH

Yposens C.

C 1. B uem cocTouT oTan4re PEepMEHTOB OT KaTaJIu3aTOPOB HEOPTaHUIECKON PUPOIBI?
C 2. Haiigure ommOKy B IPUBEACHHOM TEKCTE, UCTIPABbTE UX, YKAKUTE HOMEPA MPEIOKEHUH, B KOTOPBIX
OHH CJIeJIaHbl, 3aUIIUTE 3TU NPEUI0KEHUS 0€3 OINOOK.

1. Hyk/ienHOBBIE KMCIIOTHI - 3TO OMOJIOTUYECKHUE TTOJTUMEPHI.

2. B kieTke npucyTCTBYIOT J1Ba TUNA HyKJIenHOBBIX kKucioT: JIHK u PHK.

3. HyknenHoBbIE KUCIOTBI COCTOAT U3 HYKJIEOTUOB.

4. B cocra JIHK u PHK BxonaT oguHaKoBbIe HYKJICOTH/IBI.

5. Bce HyKJIEHMHOBBIE KHCTIOTHI B KJIETKE 00pa3yIOT ABOWHBIE CIIUPAIIH.

C 3. CpaBuute Mex 1y co0oii cocTaB, CTpoeHHE U (PYHKIIUH YIIIEBOAOB U JTUIHIOB.

C 4. Onna u3 nenoyek JJHK nmeeT Takyro nocienoBaTeIbHOCTh HYKJICOTH/IOB:
ATTAOUTATTATHOIATTLLT ...

Kakyro nociie10BaTeabHOCTh HYKJIEOTU0B UMEET BTOPAsI LIETIOYKA TOM e MOJIEKYIIbI?

Kpurepum oueHuBanmus:
MakcuMajabHOEe KOJIHYECTBO 0a/1J10B — 24

Yactp A - 12
Yacts B-4
Yactpr C -8

Ouenka «5» - 24-21 6ay1a
Onenka «4» - 20 — 22 daj1a
Onenka «3» - 21 — 11 6anaa
Onenka «2» - menee 11 6a10B

HToroBasi kKoOHTpoOJIbHAsI padoTa «Ki1eTo4YHbIi YPOBEHb OPraHU3AIUM KUZHI»
Bapuanr |
Yacrs 1
1. PaccmoTpuTe cxemy. 3aluiInTe B OTBETE MPOIYIICHHBII TePMUH, 0003HAUEHHBIIH HA CXeMe 3HaKOM BOTpOca.

Oprasougs
OpHomeMmOpaHHEe JevMeMOpanHHEle Hemembpanntie

7 z
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OrBerT:

2. Paccmotpute Tabnuiyy «MeToapl OMOIOTHYECKUX MCCIICIOBAHUIY M 3aIOJTHUTE MYCTYIO STYEHKY, BITUCAB
COOTBETCTBYIOIIUN TEPMUH.

Metoa IIpumenenune Mmeroaa

pasziesieHue KJIETOYHbIX CTPYKTYP




pPasaciI€HNue OCHOBHBIX ITMT'MCHTOB U3

xpomarorpadus
HKCTPAKTA JINCTHEB

3.Ckonbko monekyn JJHK Oyner comepkats Kaxkaast XpoMocoMa B KOHIIE HHTepda3bl? B oTBeTe 3anummre
TOJBKO ITUPY.
OrBer: --------
4. IlepeunciieHHbIE HUXKE MPU3HAKU, KPOME JIBYX, UCIOJIB3YIOTCS Uil ONUCAHUs (PYHKIUI n300pa’keHHOTrO
opranouja kietku. Omnpenenure aBa MpHU3HAKA, «BBINAAIOIINE) U3 OOIIET0 CIHUCKA, U 3aIHUIIUTE H(PHI,
101 KOTOPbIMU OHU YKa3aHBI.

1. CIIyKUT SHEPreTUYECKON CTaHLIHEH
2. pacueruisieT OuonoIMMepbl HA MOHOMEPDI
3. obecrieunBaeT ymakoBKY BEIIECTB U3 KIETKU
4. cuHTE3UpyeT U HaKaruBaeT MoJeKyinsl ATO
5. y4yacTBYyeT B OMOJOTHYECKOM OKUCIICHUU
5. YcTraHOBHTE COOTBETCTBHE MEXY OCOOCHHOCTSIMH CTPOCHHS U (DYHKIHUSMHU M OPTaHOMIaMH KIIETKH.

Oc00eHHOCTH OPTraHONI0B Opranouanbl
A) pacnosoxeHbl Ha TIpaHyJisipHON | 1) pubocomsl;
SOIIC. 2) XJIOPOILIACTHI.

b) cunres 6enxa.

B) dorocunTes.

I') cocTosT M3 ABYX CyOBEIMHMIL.
J1) cocTosIT U3 TpaH C TUIAKOUIAMHU.
E) oOpazyior nonucomy.

A B B r i} E

6. Kakue 1Ba MeTo/1a MCTIONB3YIOTCS IS U3YYEHUS CTPOSHHS U QYHKIIUN KIIETKH?
a) TeHHasi MHXEHEepHS,;
0) MUKpPOCKOIIUPOBAHHUE;
B) IUTOT€HETUYECKUN aHAJIH3;
I') UEHTpUPYrUpOBaHHUE;
1) THOpUIU3aLIHSL.
7. BeiOepuTe 1Ba BepHBIX OTBETa U3 NATH. Anmnapar ['oiabaku BecTpeuaeTcs B KIeTKax:
a) )KUBOTHBIX;
0) GaxTepuii;
B) rpu0OOB;
') BUPYCOB;
1) CHHE-3€JIEHBIX BOJOPOCIEH.
8. YcraHOBHTE COOTBETCTBHE MEKIY MPU3HAKAMH M BUJAMH HYKIICHHOBBIX KHCIIOT.

BUJIbI
I[MTPU3HAKHN HYKJIEMHOBBIX KUCJIOT HYKJIEMHOBBIX
KUCJIOT
A) XpaHUT HACJECTBEHHYIO HH(OPMAIIHIO 1) JHK
b) xonupyet HaciencTBeHHYIO HHGOPMAIUIO U TiepeaaéT 2) u-PHK

e€ K MecTy cuHTe3a Oenka 3) -PHK



B) sBnsieTcst maTpuiieit st cuaTesa Oenka

I') cocrout u3 n1Byx Lenen

J1) mepeHoCUT aMUHOKHUCIIOTHI K MECTY CHHTE3a Oeska
E) crieniuuyHa Mo OTHOIIEHUIO K AMUHOKHUCIIOTE

3anuiuTe B OTBET IUQPHI, PACHOJIOKUB UX B MOPSJIKE, COOTBETCTBYIOIIEM OyKBaMm:

A|l B| B| T | | E

9. BriOepute Tpu BEpHBIX OTBETA U3 IIECTH. B KMUBBIX OpraHM3Max IUTOILUIa3MAaTHUYECKass MeMOpaHa MOKET
OBbITh MOKPHITA:
a) TJIMKOKAJIUKCOM;
0) MaTpUKCOM;
B) KJICTOUHOM CTEHKOM;
T') CIIM3UCTON KarcCyJIou;
1) KJIIETOYHOM TIJICHKOM;
€) KJIETOYHOH 000JIOUKOM.
10. YcraHoBHUTE COOTBETCTBUE MEXKTY (DYHKIIMEH OpraHOM/Ia KIIETKH U €ro Ha3BaHUEM.

DyHKUMSA OPraHouAa Ha3Banue
A) nepeBapuBaHue BelIecTB, | |)KkoMmIuieke
MOCTYIHUBIINX B KIIETKY nyrem | [onbmxu;
SHIOIUTO3A. 2) AU30COMBI.
b) yHuUYTOXEHME HEHYXKHBIX KJIETKE

CTPYKTYP.

B) HakammBaHue TPaHCIOPTHPOBAHHBIX
no JI1C nununoB u yriaeBoaos.

I') dopmupoBaHue IMU30COM.

JI) cekpeuuss yrieBOAOB, OEIKOB U
JUTHUJIOB, YIIAKOBAHHBIX B ITy3BIPHKH.

E) camopaszpyuieHue KJIETKH,
MIPOUCXOJISIIICE B pe3yJbTaTe
OCBOOOXKICHHSI COIEPKUMOTO  JIU30COM
KJICTKH TIPH €€ THOCIIH WITH TIePEPOKIICHHM.
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11. Pacnionoxure 3Tanbl HCTOPUYECKOTO U3YUEHHUS KJIETKH B XPOHOJIOTMYECKOM MOPSIKE:
A) co3aaHue 3IeKTPOHHOTO MUKPOCKOIA.
b) onucanue kieTo4Horo sAapa.
B) n3o0peTeHue cBeTOBOr0 MHKPOCKOTIA.
I') ocHOBHBIE MTOCTYNATHI KJIETOYHON TEOPHH.
J1) BBeZieHHE TOHATHS «KJIETKay.
E) oTKpbITHE KIETOYHOTO JETICHUS.
12. BeiOepute TpH BepHBIX OTBeTa U3 1ecTH. K MeMOpaHHBIM OpraHouiaM 3yKapruOTHYECKOH KIETKU He
OTHOCSITCS:
a) JIN30COMBI;
0) BaKyoJu;
B) KJICTOYHBIN IIEHTP;
') puOOCOMBI;
1) )KTYTUKH;
€) BKITFOUCHUS.
13. YcranoBHTE COOTBETCTBUE MEXKY CTPYKTYpPaMH KJIETKU U UX (QYHKIMSIMU.



DYyHKIUHA CTpyKTYpHBI

A) cunTe3 OeIKOB. 1) knnerouynas

b) cunTe3 nmunmumos. MeMOpaHa;

B) paszzneneHue KIICTKH Ha | 2)

KOMIIAPTMEHTHI. SHOIUIa3MaTHYeCKas
I') akTUBHBII TPAaHCHIOPT MOJIEKYJI. CeTb.

J1) MacCUBHBIN TPAHCIIOPT MOJIEKYII.
E) ¢QopmupoBaHue  MEKKIETOUHBIX
KOHTAaKTOB.
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14. VYcranoBuTe NOCIEAOBATEIHPHOCTL PEAKIIMA U TIPOIIECCOB CBETOBOM (ha3nl (hOTOCHHTE3A:

A) 27IEKTpOHBI, BEIOUTHIE CBETOM, YJIaBIMBAIOTCA AKLIETITOPAMHU 3JIEKTPOHOB U MEPEAAIOTCS IO LIENH
TPAHCIOPTA AIIEKTPOHA.

b) dbepment ATDaza cunresupyetr ATO u3z AIID u O.

B) anekTponbI 0T BOABI Uepe3 akuenTop nepenarrcs B OC-2.

') sanextponst o ®C-1 nepenaroTcs o BTOPOI 1SN TPAHCIIOPTA K MOJIEKYJIe BEllecTBa-MIePEHOCYNKA
nporoHoB — HAJ1®.

) kBantsl cBera nornomarotess OC-1 u O@C-2, 0IHOBPEMEHHO B TUIAKOHIaX MPOUCXOIUT (POTONN3
BOJIBIL.
15. YcranoBuTe mocneoBaTeIbHOCTh PEAKINil TeMHOBOM (ha3bl (hoTOCHHTE3A!

A) pacierieHue MeCTUYTISPOIHOTO COSIMHEHMSI Ha JIBE TPEXYTJICPOAHBIEC TPYIIIIHI.

b) coenunenmne CO2 ¢ NATUYTIIEPOIHBIM CaxapoM.

B) xaxxgast u3 TprHo3 IpUHUMAET 110 OJTHOM (pocaTHOM rpymie.

I') oObenuHeHue Tpruo3, 00pa3oBaHKE YIIEBOIOB.

J1) xaxnast 13 TPUO3 MPUHUMAET MO0 OJTHOMY aTOMY BOZOPOA.
16. YcraHOBHTE COOTBETCTBUE MEXAY BEIIECTBAMHU, CTPYKTYpaMH, yUaCTBYIOIIMMH B CHHTE3€ Oelka ¢ MX
GyHKIUAMU.

BemecTBa/cCTPyKTYpBI DyHKUN
A) yuacrok /IHK. 1) nepeHocUT UHPOPMALIHIO HA
b) nPHK. pUOOCOMBI;
B) PHK-nmonmnmepasa. 2) MecTo cuHTe3a 0enka;
I') pubocoma. 3) ¢epmeHT, obecrieuMBAIOIIMI CUHTE3
J1) monucoma. nPHK;
E) AT®. 4) UICTOYHUK SHEPTUH JIJISl pEaKIU;
K) amunokucnora. 5) MoHOMED OernKa;
3) Tpuruter JJHK. 6) rpyIma HyKJICOTHIOB, KOTUPYIOIIHX
OJTHY aMHHOKHCIIOTY;
7) TeH, KOAUPYIOMUNA HH(POPMALIHIO
0 OeKe;
8) rpynma pubocom, MeCTO COOpKH
OEJIKOB.
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17. KakoBbl 0COOEHHOCTH peakiuii OnocuHTe3a Oenka B KieTke?
a) peakluu HOCAT MaTpUYHBIN XapakTep: Oenok cuntesupyercs Ha UPHK;
0) peakLuu MPOUCXOAST C OCBOOOKAECHUEM SHEPTHUH;
B) HA XUMUYECKHE peaKkluu pacxoayercs sHeprust Mmojiekyn ATO;



I') peaKLMy COMIPOBOXKAAIOTCS CUHTE30M MOJeKyl AT®;
1) YCKOPEHHE PeaKlnii OCYIIeCTBIsACTCS PepMeHTaMU;
€) CUHTEe3 OeJIKa MPOUCXOIUT Ha BHYTPEHHEH MeMOpaHe MUTOXOHAPHIA.
18. Ycranosure coorBercTBue. Pacnpenenure cOOBITHS B COOTBETCTBUU C (pa3aMu KIETOUHOIO LUKIIA.

CoObiTHS da3pl KJIETOYHOI 0
HHKJIA
A) cuHTe3 OenkoB ® yaBoeHue | 1) mpodasa,
XPOMOCOM. 2) meradasa;
b) pacnonoxxenne xpomocom 10 | 3)aHada3sa;
JKBaTOpy, OOpa3oBaHme BepereHa | 4) remodasa;
JICTICHMUS. 5) unrepdasa.

B) o6pazoBanue HOBBIX sEp.

[') pacxoxIeHHE XpPOMOCOM K
HOJIIOCaM.

JI)  cnumpamuzamusi  XpOMOCOM,
MCUC3HOBEHHE SIIEPHON MEMOpPaHBI.
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19. BeraBbTe B TeKCT «OTIMUUE PACTUTEIBHON KIETKH OT YKMBOTHOI MPOTYIIEHHBIE TEPMHUHBI U3 TTPEIIO-
’KEHHOT'0 TepeyHs, UCIONb3Ys Ui 3TOro HU(poBble 0003HAYECHUs. 3aUIIUTE B TEKCT HUGPHI BEIOPaHHBIX
OTBETOB, & 3aTEM IOJIYUYUBIIYIOCS TIOCIEI0BATEIBHOCTD (P (IO TEKCTY) BOUIINTE B MPUBEAEHHYIO HUXKE
Tabnuiy.
OTJINMYUE PACTUTEJBLHOM KJETKH OT ) KUBOTHOU

PacTturenbHas KieTka, B OTIMYME OT )KUBOTHOM, HUMEET KpYIHbIE (A), KOTOpBIE y CTAapbIX
KJIETOK (b) u BBITECHAIOT AP0 KIETKH U3 LEHTpa K e€ 00os0uke. B ki1eTouHoM coke Moryt
HaXOAUTHCS (B), koTopble NpUIAIOT €l CHHIOKW, (PUOJIETOBYIO, MAJMHOBYIO OKPAcKy M JIp.
O06o0I10uKa PaCTUTEITHHON KIETKH IPEUMYIIIECTBEHHO COCTOUT U3 D).

I[NEPEYEHb TEPMMHOB:

1) xsopormutact 2) BaKkyoJlb 3) OUrMeHT 4) MUTOXOHAPUS

5) cnuBaroTCs 6) pacriagaroTcss  7) LeJI003a 8) rmroko3a

3anuimTe B OTBET HUQPLI, PACIIOJIOKHB UX B MMOPAAKE, COOTBETCTBYIOIIIEM 6yKBaMZ
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20. Tlpoanamusmpyiite Tabmuity «[IpuMepHOe conepkaHWe W COOTHOIICHHE YETBIPEX a30TUCTBIX
OCHOBAaHMH y Pa3HbIX OPTaHU3MOBY.
IIpnMepHOe coJep:kaHHe H COOTHOLIEHHE YeTHIPEX A30THCTHIX 0CHOBAHMIT
V Pa3HBIX OPraHH3MOB

HyxieoTnasl, cogepikamne JIaHHOe OTtHOmeHne

Opraansmer ocHoBaHHeE B % OCHOBAHMII
A T ¥ I AT '’
UeoBex 30.9 294 199 19.8 1.05 1.00
Kypuoa 28.8 29.2 20,5 21.5 1.02 0.95
ITmennna 27.3 27,1 227 22,8 1.01 1.00

BeiOepure 1aBa yTBepXKAEHHUS, KOTOpble MOXHO C(OPMYIMPOBATH HAa OCHOBAHHUU MOJYYEHHBIX

pE3yJIbTaTOB.




1) JHK uenoBeka, Kypullbl U NIIEHUIBI COCTOSIT M3 HYKJICOTHUJIOB, COJEPXKAIIMX OAHO U3 UYEThIPEX
A30TUCTBIX OCHOBAHUM.

2) KonuuecTBo afiecHMHA OJIMHAKOBO Y BCEX BUIOB.

3) [MmeHuna coep>KUT MEHbIIIE TEHOB, YeM KYpHIIA.

4) A30THCTBIE OCHOBaHUsI COCIMHEHBI B COOTBETCTBUHU C MTPABUIIOM KOMIUIEMEHTAPHOCTH.

5) Cootrorrenust A/T u I'/1] npuGiau3UTEIpHO paBHHI 1.

Yacrp 2
21. B onnoit monekyne JJHK nykneoruast ¢ TumunoM (T) cocraBnstor 24% ot obiero uncia
HYKJIeoTH10B. Onipeaenute KoJnyecTBo (B %) Hyki1eoTu10B ¢ ryanuHoM (I7), anenunom (A), HUTO3UHOM
(IT) B monekyne JIHK u 0ObsicHUTE MOTydYEeHHBIE PE3yIbTATHI.
22. [laiiTe pa3BepHYTHIH OTBET Ha BOIIPOC.
Kakwue a1nemMeHThI cTpoeHUs KJIETOYHOM MeMOpaHbl d)KUBOTHON KJIETKH 0003HAYEHBI HA pUCYHKe udpamu 1,
2, 3, 1 Kakue (PyHKIIMHM OHU BBIMOJIHSIOT?

23. B npouecce rmukonm3a odpazoanuch 112 monekyn nuposunorpannon kucnotsl (IIBK). Kakoe xonu-
Y4eCTBO MOJIEKYJI TIIFOKO3bI ITOJIBEPIIIOCH PACIICTIIICHUIO M CKOJIBKO MoJieKyn AT® obpa3yercs mpu HOITHOM
OKHCJICHHUH TIIIOKO3BI B KJIETKaxX 3yKapuoT? OTBET MOSCHUTE.

24. Ha3oBuTe OpraHou/l paCTUTEIbHOM KIETKU, U300paKECHHBIN Ha PUCYHKE, €T0 CTPYKTYPBHI,
obo3HaueHHble mudppamu 1-3, u ux GyHKIHAM.

Kputepuu oneHuBanus:
MaxkcuMaJIbHOE KOJIHYECTBO 0aJ1JI0B — 47
Yactb 1-1, 2, 3, 6,7 onenuBaercsa 1 6amroM. OcTaBiinecs 3aJaHus 1Mo 2 0ajia.
Yactp 2 — kaxg0€e 3agaHue 1o 3 damia
Onenka «5» - 47-43 6aaaa
Ounenka «4» - 42 — 32 6ay1a
Onenka «3» - 31 — 15 6a1a
Onenka «2» - menee 15 6a110B






