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Pabouas nporpamma no 6mosnorun st 10—11 kiaccoB ¢ ucnoJib3oBanuem ooopynoBanusi «lIkoabHOro KkBanHTOpuymMa»

Ha 6a3e llIxonsHOro KBantopuyma obecneunBaercs pean3aius 00pa30oBaTesIbHbIX IPOrpaMM €CTECTBEHHO-HAYYHON U TEXHOJIOTUYECKOH
HaNpaBJICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHM C TPEOOBAHMSMHU 3aKOHOAATENIBCTBA B cepe 00pa3oBaHUs M C YUETOM PEKOMEHIALUI
denepanbHOro oneparopa ydeOHOTo npeamera «buomgorusy.

OO6pa3oBarenbHas MporpaMMa MO3BOJISIET MHTETPUPOBATh pealli3yeMble 3]IeCh MOAXOJbl, CTPYKTYpPY U COJECpKaHWE TPU OpraHU3aIUU
oOyuenus 6uonoruu B 10—11 kimaccax, BEICTpOGHHOM Ha 06a3e Jr000T0 U3 TOCTYIMHBIX YUeOHO-METOANYECKHX KOMILIEKCOB.

Ucnonws3oBanne obopynoBanus «llIkodbHOTO KBaHTOpHYyMay IMPHU peau3allii JaHHOW 00pa30BaTeIbHON MPOTPpaMMbI MO3BOJISIET CO3/aTh
YCIIOBHS:

* JUIS PAaCIIMPEHUS COAEPKAHUS IIKOJIBHOTO OMOJIOTHYECKOTO 00pa30BaHMUs;

* 17151 TIOBBIIIEHUSI TI0O3HABATEIBHON aKTUBHOCTH O0Y4aIOIUXCS B €CTECTBEHHO-HAY4YHOM 001acTu;

* NIl pa3BUTHS JMYHOCTH peOeHKa B mpoliecce oOyyeHHUs: OMOJIOTHH, €ro CrocoOHOCTeH, (POpMHUPOBAHUS U YIOBIETBOPEHUS COLIMAIBHO

3HAYUMBIX HHTEPECOB U MOTPEOHOCTEN;

e s paboThl C OJApEHHBIMU IIKOJbHUKAMH, OpPraHU3allMd HMX Pa3BUTHS B pa3IUMYHbIX oO0dacTaX oO0pa3oBaTeNbHOM, TBOPUYECKOI

JeSTETbHOCTH.

Oco0eHHOCTH COlepP:KAHUA CTPYKTYPHBIX KOMIIOHEHTOB padoueii nmporpamMmbl o 6uoJiornu B 10—11 kiaccax ¢ MCnoJib30BaHuEM
o0opynoBaHus 1eTCKOro rexnonapka «llIkoabHbIE KBAHTOPUYM)

[Lmanupyembie pe3ynbTaThl 00ydeHUS

1o Kypcy «buosorus . 10—11 kmace»
OcBoeHnue yde6HOro npeamera «buosorus» Ha ypoBHE cpelHEro oouero oopazoBaHusl 10JDKHO 00eCIeunBaTh JOCTHKEHUE CIEAYIOIINUX
IIPEIMETHBIX, METAIIPEAMETHBIX U JINYHOCTHBIX 00pa30BaTENbHbIX PE3YJILTATOB.

IIpeomemmvie pe3ynomamol

IIpenmeTtHble pe3ynbTaTbl 00yueHHs OMOJIOTMH AOJKHBI 00eCIIeUUBATh!

* (opmHpoBaHUE IIECHHOCTHOIO OTHOLIEHHUS K )KMBOM IPUPOJIE, K COOCTBEHHOMY OPraHU3MY; IOHUMaHUE POJIM OMOJIOrUH B GOPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHOHAYYHOM KapTUHBI MUPA;

* yMEHHE NPUMEHATh CHCTEMY OMOJOTMYECKUX 3HAHMH: PacKpbIBaTh CYLIHOCTh JKUBOTO, HA3bIBaTh OTIMYHUS JKUBOIO OT HEXHBOTO,
NEPEeUYUCISATh OCHOBHBIE 3aKOHOMEPHOCTH OpraHu3aluy, (YHKIHMOHUPOBAHUS OOBEKTOB, SBIICHUH, MPOLIECCOB MXUBOW MPUPOIBI,
9BOJIIOLIMOHHOTO PA3BUTHs OPraHUYECKOIO0 MUPA B €r0 €IUHCTBE C HEKUBOU MIPUPOIOL;

* c(hopMHUPOBAHHOCTH MPEJICTABICHUI O COBPEMEHHOI TEOPUH IBOJIIOLIUN U OCHOBHBIX CBUIETEIILCTBAX 3BOIIOINH;

* BJIQJICHUE OCHOBAMH MOHATUHHOIO ammapara U Hay4HOTO si3bIKa OMOJIOTHU: MCIOJIb30BaHUE U3YUYEHHBIX TEPMUHOB, MOHSATHUH, TEOPHI,
3aKOHOB U 3aKOHOMEpPHOCTEH [T 00BSICHEHNSI HAOMI0JTaeMbIX OHOJIOTHUECKUX O0OBEKTOB, SIBJICHUH U MPOLIECCOB;

* [IOHMMAaHHE CIIOCOOOB MOJyYEHHsS OMOJIOTMYECKHX 3HAHUM; HAJIWYHME OIbITa MCIOJIb30BAaHUS METOJO0B OMOJIOTHU C IIETbI0 M3Y4EHUS
KHUBBIX 00BEKTOB, OMOJIOTMYECKUX SIBICHUH U MPOLIECCOB: HAOIIOAEHUE, ONTUCAHUE, TPOBEJICHNE HECTOKHBIX OMOTOTUYECKUX OMBITOB U
HKCTIIEPUMEHTOB, B TOM YHCJIE C UCIIOJIb30BAaHUEM aHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB U HHCTPYMEHTOB;



* YMEHHE XapaKTepU30BaTh OCHOBHBIEC IPYIIBI OPraHU3MOB B CHCTEME OPraHMYECKOTO MUpPa (B TOM YKCIIe BUPYChI, OaKTEpUH, PacTCHHUS,
FpI/I6BI, )KI/IBOTHBIG)I CTPOCHUC, ITPOLUCCCHI ) KUBHCACATCIBHOCTHU, UX NPOUCXOKICHUC, SHAYCHUC B IIPUPOAC U )KM3HHU YCJIOBCKA,

® YMCHHUC O6’b$ICH$ITb IMMOJIOKCHUC YCJIIOBCKA B CUCTCME OPraHMYCCKOI0 MHpa, €ro MPOHUCXOKACHHUEC, CXOACTBA U OTINYUA YCJIOBCKaA OT
KUBOTHBIX, XapaKTEPU30BaTh CTPOCHUE U MPOIIECCHI )KU3HEACITEILHOCTH OPraHu3Ma 4eJIOBEKa, ero MPUCTIOCOOIEHHOCTh K Pa3InIHbIM
9KOJIOTMYECKUM (pakTopam;

* YMEHHE HCII0JIb30BaTh NPUOOPETEHHBIE 3HAHUS U HABBIKH ISl 3I0pPOBOTO 00pa3a »U3HH, COATaHCHPOBAHHOTO MUTAHUS U (PU3HUECKON
AKTUBHOCTH; HCIIPHUATUC BPCAHBIX INPUBBIUCK U 3aBHCHMOCT€i/JI; YMCHUC HpOTI/IBO[[eI\/JICTBOBaTI) JOKCHAYYHBIM MAaHUITYJIAIUAM B O6JIaCTI/I
3JI0pPOBBSI;

¢ YMCHHC OIIUMCBIBATH KJIICTKU, TKAHU, OPraHbl, CACTEMbI OPIraHOB U XapaKTCPU30BaATh Ba)KHENIIINE OMOJIOTHUECKUE MpoNHeCChl B OpraHn3smMax
pacTeHuH, )KUBOTHBIX U YEJIOBEKA;

* c()OpMUPOBAHHOCTH MPEACTABIECHUI O B3aUMOCBSI3U HACJIEOBaHUS MOTOMCTBOM IMPHU3HAKOB OT POJUTENBLCKUX (OPM C OpraHU3alueit
KJIETKU, HaJIMYUEM B HEW XpPOMOCOM Kak HOCUTENIeH HacleJCTBEHHOW HMH(opManuy, 00 OCHOBHBIX 3aKOHOMEPHOCTSAX HaCJIEeOBaHUS
MPU3HAKOB;

* c(hOpMUPOBAHHOCTh TPEACTABICHUI 00 OCHOBHBIX (PAaKTOpax OKPYKAIOMICH Cpelbl, UX POJU B >KU3HEIACATEIHHOCTH M SBOJIOINU
OpraHU3MOB; MIPEJICTABIIEHNE 00 aHTPOTIOTEHHOM (haKTOPE;

* c(hOPMUPOBAHHOCTh TMPEJCTABICHUNA 00 IKOCHUCTEMaxX M 3HAUYCHWH OHWopazHOoOOpasws; O TIOOATBHBIX JKOJIOTHUYECKHX MpoOJieMax,
CTOSIIIIUX TTEePe]T YeITIOBEYECCTBOM U CIIOCO0AX UX MPEOI0JICHUS;

* yMEHHUE pelaTh y4eOHbIE 3a7jaui OMOJOTUYECKOTO COAEpKAaHHs, B TOM YHCIIE BBISBIISATH NMPUYMHHO-CIEICTBEHHBIE CBSI3U, MPOBOIUTH
pacueTsl, J1eaTh BbIBOIbI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTAaTOB;

* yMEHHUE CO3[aBaTh U MPUMEHSTH CJIOBECHbIE U I'padudeckrue MOJENU Ui OOBSICHEHHS] CTPOCHMSI )KUBBIX CHCTEM, SBJICHUI U MPOLIECCOB
YKUBOU TIPUPOJIBIL;

* [IOHMMAaHHUE BKJIa/1a POCCUNCKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE OMOJIOTMUECKUX HAYK;

* BJIaJICHUE HaBBIKAMU DPAOOTHI ¢ MH(GOpMaluel OMOJIOTUYECKOTO COJAEp)KaHMs, MPEICTaBIEHHON B pa3HOW ¢dopme (B BUIEC TEKCTa,
TaOJIMYHBIX JAHHBIX, CXEM, I'paduKoB, AuUarpamMMm, Mojelei, M300pakeHHi), KPUTHUECKOrO aHajau3a HHPOpMAIMM U OICHKH ee
JOCTOBEPHOCTH;

* yMEHHUE IUIAHUPOBATh IOJ PYKOBOJCTBOM HACTaBHMKAa U MPOBOJUTH y4eOHOE HCCIeOBaHHWE WJIM IMPOEKTHYI paboTy B oOnactu
Oouonoruy; ¢ yuéToM HaMeueHHOU 1eau GopMyaupoBaTh npolaeMy, TUIOTE3y, CTABUTh 3aJa4u, BEIOUpATh aJIeKBaTHbIE METOIbI ISl UX
peuieHus, GopMyIupoOBaTh BHIBOAbI; YOIUYHO MPEICTABISTH MOTYYECHHBIE PE3ylIbTaThI;

* yMEHHUE UHTETPUPOBATh OUOJIOTUUYECKUE 3HAHUS CO 3HAHUAMU JPYTrUX y4eOHBIX MIPEIMETOB;

* c(OpPMUPOBAHHOCTH OCHOB 9KOJOTMYECKONH TPAaMOTHOCTH: OCO3HAHHE HEOOXOIUMOCTU JACHCTBUM MO COXpaHEHHIO OMOpa3zHOOOpasus U
OXpaHe MPHUPOIHBIX HKOCUCTEM, COXPAHEHHIO M YKPEIUICHUIO 3/I0POBbsI UEIOBEKA,; YMEHHE BBIOMpATH IEIeBble YCTAHOBKH B CBOUX
JEUCTBUIX U TIOCTYINKaX MO OTHOIIEHUIO K KUBOU MPHUPOJIE, CBOEMY 37I0POBBIO U 37I0POBBIO OKPYKAIOIITUX.

Memanpedlffzemeze pesyibmamaoul
YHuBepcaibHbIe IO3HABaTe/IbHbIE AeiicTBUSA ba3oBble ornyeckue 1eicrBus:
* BBISBIISATH U XapaKTEPU30BaATh CYIIECTBEHHBIE MPU3HAKA OMOJIOTHYECKIX OOBEKTOB (SIBICHUN);
* yCTaHABJIMBATh CYIIECTBEHHBIIN MPU3HAK KJIacCU(UKAIMN OHOJIOTHYECKUX 00OBEKTOB, OCHOBAHUS sl 000OIIEHHS U CPaBHEHHSI, KpUTEPUHU

MIPOBOJIMIMOTO aHAJIH3a,;

e ¢ y4€TOM MPEISIOKEHHON OHMOJOTMYECKON 3aJaud BBISABISATH 3aKOHOMEPHOCTH M TPOTHBOPEUHS B paccMaTpUBaeMbIX (akTax u

HAOJIOICHUSX;, TIPEUIaraTh KPUTEPHUH ISl BBISABICHUS 3aKOHOMEPHOCTEN M MTPOTHUBOPEUHIA;



BBISBIIATH Ae(OUIIUTH HH(POPMAIH, JaHHBIX, HEOOXOIUMBIX ISl PELICHUS TIOCTaBICHHON 3a/1a4H;

BBISBJIATH IPUYMHHO-CIICICTBEHHBIE CBSI3U MPU M3YYEHHH OMOJIOTUYECKUX SIBJICHUH U MPOIECCOB; JIENATh BBIBOJBI C HCIIOJIb30BAaHHEM
JEeTyKTUBHBIX M MHIYKTUBHBIX YMO3aKIIOYCHNUH, YMO3AKIIFOUCHUH IO aHAJIOTHH, (JOPMYITUPOBATh TUIIOTE3bI O B3aHMOCBS3AX;
CaMOCTOSITEIILHO BBIOMPATh cOCO0 pemeHus yueOHoi O0MoIornyeckoi 3a1aun (CpaBHUBATh HECKOJIBKO BapUAaHTOB PEIICHUs, BEIOUPAThH
HanboJIee MOAXOIAIMUN C YYETOM CAMOCTOSITENTLHO BBIJICIIEHHBIX KPUTEPHEB).

ba3oBble nccienoBareibcKue AeiicTBHS:

MCTIOJIb30BATh BOIIPOCHI KaK UCCIICAOBATENILCKUN HHCTPYMEHT TIO3HAHUS;

(hopMyITUpPOBaTh BOTIPOCHI, GUKCHPYIOIIHE Pa3pPhIB MEXKIY PEATTLHBIM U KeJIATEIbHBIM COCTOSIHUEM CUTYaIlUH, 00bEKTa, H CAMOCTOSITEIILHO
YCTaHABJIMBATh UICKOMOE U IaHHOE;

(¢hopMHpOBaTh TUNOTE3Y 00 HICTUHHOCTH COOCTBEHHBIX CYXKAECHUN U CYKIECHUN JPYTUX, apryMEHTHPOBATh CBOIO MO3UIINIO, MHEHUE;
MIPOBOJIUTH TIO CAMOCTOSITETIHHO COCTABJICHHOMY IUTaHY OTIBIT, HECIIOKHBIH OMOJIOTUYECKU SKCIIEPUMEHT, HEOOJIBIIIOE HCCIIEJOBAHUE TIO
YCTAHOBJIEHUIO OCOOCHHOCTEH OMOIIOTHYECKOTO 00bEKTa U3YUeHHS, TPUUMHHO-CIICJCTBEHHBIX CBA3EH W 3aBUCUMOCTEH OMOJOTHYECKHIX
00BEKTOB MEX]Ty COOO0M;

OIIEHUBATh MPUMEHUMOCTh U JOCTOBEPHOCTh UH(POPMAINH, TOJTYYEHHOH B X0/1€ OMOJIOTrHYECKOro UcCIeq0BaHusl (IKCIEPUMEHTA);
CaMOCTOSITENHHO (HOPMYITHPOBATH 000OIIEHUS U BBIBOJBI TIO PE3yJIbTaTaM MPOBEIEHHOTO HAOJIOACHUS, OIBITA, UCCIICOBAHUS, BIAICTh
MHCTPYMEHTAMH OLEHKU JOCTOBEPHOCTH MOJIy4YE€HHBIX BBIBOJIOB M 0000IICHNUI;

IMPOrHO3UPOBATH BO3MOXKHOC JIaHBHeﬁIHee Pa3BUTUC OMOJIOTMYECKHAX MMpoueCCOB M HX IMOCICACTBUA B AHAJIOTMYHBIX HJIM CXOJHBIX
CHUTYaIHsIX, & TAKXKE BBIIBUTATh MPEAIIONOKEHUS 00 UX Pa3BUTHHU B HOBBIX YCIOBHSAX M KOHTEKCTAX.

Pa6ora ¢ undopmanmeii:

MPUMEHATh Pa3IMYHbIE METOJbl, UHCTPYMEHTBI M 3alpOChl MPU MOHUCKE M OTOOpe Ouonornueckod MHGOpMalUMU WIM JaHHBIX U3
HMCTOYHHUKOB C YUETOM TIPEIIOKCHHON yueOHOM OMOJIOTUUECKON 3a/1a4u;

BBIOMpATh, AHATU3UPOBATH, CHUCTEMATHU3UPOBATh M HHTEPHPETUPOBATH OMOJOTMUYECKYI0 HHOOPMALMIO Pa3IUYHBIX BHIOB U (GOpM
MIpe/ICTaBJICHHUS;

HAXOJHUTh CXOJHbIE apryMEHTHI (ITOATBEP:KIAIONINE HIIK OTPOBEPraloiie OHY U Ty e UCI0, BEPCUIO) B Pa3IMUHBIX HH(HOPMAIIMOHHBIX
HCTOYHUKAX;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANBHYIO (OpMY MHpeacTaBiieHUs WHGOPMAIMU U WILTIOCTPUPOBATh PEIlaeMble 3a/1a4d HECJIOKHBIMU
cXeMaMu, AuarpaMMaMu, HHOU rpadukoi 1 1X KOMOWHAIUSAMU;

OIICHUBATh HAAEKHOCTh OHOJOTMYECKOW HMHPOPMAIMU [0 KPUTEPHSIM, MPEUIOKEHHBIM YUHUTENeM WU Cc)OPMYTUPOBAHHBIM
CaMOCTOSITENIBHO;

3¢ dEeKTUBHO 3aIOMUHATh U CUCTEMATU3UPOBATh HH(POpMAIIHIO;

OBJIAJIETh CHCTEMON YHHUBEpPCAIbHBIX IO3HABATEIbHBIX JACWCTBHI oOecrmeuynBaeT C(HOPMUPOBAHHOCTh KOTHUTHUBHBIX HAaBBIKOB
oOyuaronuxcs. YHUBepcajibHble KOMMYHUKATHBHBIE JelicTBusi O0uieHue:

BOCIIPUHUMATh M (HOPMYIUPOBATh CYXKACHHUS, BBIPAXKATh ASMOILIMU B TPOLIECCE BBIMOJHEHUS MPAKTUYECKUX MU JTa0OPaTOPHBIX padoT;
BBIpaXKaTh ce0s (CBOIO TOUKY 3pEHUS) B YCTHBIX M MMUCbMEHHBIX TEKCTAX;

pacmo3HaBaTh HeBepOaJbHBIE CpeACTBAa OOIICHHs, MOHMMATh 3HAUYEHUE COLMATbHBIX 3HAKOB, 3HATH W PACIIO3HABATH MPEANOCHIIKU
KOH(DIUKTHBIX CUTYAIM U CMATYaTh KOH(MIUKTHI, BECTH TEPErOBOPHI;

MMOHUMATh HaMEPEeHUs JPYTUX, MPOSBISATH YBAKUTEIHHOE OTHOIICHHE K COOECeTHUKY M B KOPPEKTHOH ¢opme (opMyaupoBaTh CBOU
BO3PAKEHUS;



B XO/I€ JIMAJIOTa W/UJIH TUCKYCCHH 3a1aBaTh BOIIPOCHI 10 CYIIIECTBY 00CYX/1aeMOi OHOJIOIMUECKOM TEMbI U BHICKA3bIBATh HICH, HAIICJICHHBIC
Ha pelieHre OMOJIOTUYECKON 3a/1a4M | MO AJIepyKaHue 01aroxenaTeIbHOCTH OOIIESHUST;

COIIOCTAaBJIATH CBOU CYKIACHUA C CYKJICHUAMU APYIrUX YHaCTHUKOB AWAJIOTa, O6Hapy)KI/IBaTB pasiiniue U CXo0ACTBO HO3I/II_II/H>'I;

MyOTMYHO TPEJCTABIIATH PE3YIbTATHI BHIMIOJIHEHHOTO OMOJIOTHYECKOTO OIBITa (IKCIIEPUMEHTA, UCCIICI0OBAHNUS, TIPOEKTA);
CaMOCTOSITEJIbHO BHIOMPATh (POPMAT BBICTYIICHUS C YYETOM 3aja4d MPE3CHTAINMH U 0COOCHHOCTEW ayJUTOPUU U B COOTBETCTBUU C HUM
COCTaBJIATH YCTHBIC U MMCbMEHHBIC TCKCThHI C UCIIOJIBb30BAHUCM HIIIOCTPATUBHBIX MAaTCPHUAJIOB.

CoBMecTHas1 1eITeJILHOCTb (COTPYIHUYECTBO):

MMOHUMATh ¥ HCIIOJIb30BATh MPEUMYIIECTBA KOMAaHIHOM ¥ HHIMBHIyaTbHON PaOOTHI IPH PEIICHUH KOHKPETHOH OMOJIOTHYECKOH IPOOIEeMBI,
000CHOBBIBAaTh HEOOXOAUMOCTH IPUMEHEHHSI TPYIITIOBBIX (POPM B3aUMOICHCTBHS IPU PEIICHUH TTOCTABICHHOHN yueOHOH 3a1aun;
MPUHUMATD LI€Jb COBMECTHON JESTENbHOCTH, KOJJIEKTUBHO CTPOUTH JEMCTBUS MO €€ JOCTUKEHHUIO: PaCIpEeNsaTh POJid, J0TOBapUBaThCS,
o0cyXJaTh MPOLIECC U PE3YJIbTaT COBMECTHOM pabOThI; yMETh 0000111aTh MHEHHUSI HECKOJILKUX JIFO/IEH, IPOSIBIISITH TOTOBHOCTH PYKOBOIUTh,
BBITNIOJIHATH IOPYYEHHUSI, TIOAUUHATHCS;

IUTAaHUPOBATh OPraHU3al[MI0 COBMECTHOM pabOThI, OMPEEIATh CBOIO POJIb (C YUETOM NMPEANOYTEHUNH U BOBMOKHOCTEM BCEX YYACTHUKOB
B3aUMO/ICHCTBUS), paclpeaesaTh 3a/ladl MEXIy WiIeHaMUd KOMaHbl, y4acTBOBaTh B IPYMMOBBIX Gopmax paboTsl (00CyxkaeHus, 0OMeH
MHEHUSIMH, «MO3TOBbIE IITYPMbD» U HUHBIE);

BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTATh KAYECTBEHHOTO pe3yJbTaTa 10 CBOEMY HAINpaBJICHHUIO U KOOPJIMHUPOBATH CBOU JEHCTBUS C
JIPYTMMU YI€HaMU KOMaH/bl;

OLICHMBAaTh KauyeCTBO CBOEr0 BKJIaJa B OOLIMA MNPOIYKT IO KPHUTEPHUSIM, CaMOCTOSITENBHO C(OPMYIUPOBAHHBIM YYaCTHUKAMHU
B3aMMO/ICHCTBHS; CPABHUBATh PE3YJIbTAThl C UCXOAHOM 3a7jaueil 1 BKJIaJ] KaXK10T0 YieHa KOMaH/bl B JOCTHKEHHUE PE3yIbTaTOB, pa3AeisiaTh
cepy OTBETCTBEHHOCTH U MPOSIBJIATH TOTOBHOCTH K NPEIOCTABICHUIO OTYETA TIEpe] IPYIIION;

OBJIAZIETh CUCTEMON YHUBEPCAIbHBIX KOMMYHMKAaTUBHBIX JEHCTBUI, KOTOpas oOecnednBaeT chopMUPOBAHHOCTb COLIMATIBHBIX HABBIKOB U
HMOLIMOHAIBHOTO UHTEIUIEKTa O0yJarOIUXCS.

YHuBepcaibHble peryjsiTuBHble aeiicTBus CaMoopranu3amnus:

BBISBJIATE IPOOJIEMBI [UI PELICHUS B )KU3HEHHBIX U YUEOHBIX CUTYaLMSIX, UCIOJIb3Ys OMOJIOIMYECKHE 3HAHUS;

OPUEHTUPOBATHCS B PA3JIMYHBIX MOJXOAAX HNPUHATHUS pELICHUH (MHIUBHIYyalbHOE, IPUHATHE PEIEHHs B IPyIIe, IPUHATHE PELICHUN
IpyIIION);

CaMOCTOSITEJIBHO COCTaBJISITh AITOPUTM PELIeHUs 331a4M (WK €ro 4acTb), BBIOMpATh CrIoco0 pelieHns: yaeOHOH OHOIOrnYecKoi 3a1auu ¢
y4ETOM MMEIOIIUXCS] PECYpPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTUPOBATH MpeiiaracMble BApUaHThI peLICHHIA;

COCTaBJIATH IUIAH JIeHCcTBUH (IIJ1aH pealu3ali HAMEYEHHOTO aJIFOPUTMA PEIIEHUs ), KOPPEKTUPOBATh MPEI0KEHHBIH AITOPUTM C YUETOM
MIOJTy4EeHHUsI HOBBIX OMOJIOTMYECKUX 3HAHUIN 00 H3yyaeMOM OMOJIOTUYECKOM O0ObEKTe; * JiefaTh BBIOOp M OpaThb OTBETCTBEHHOCTh 3a
pemieHre. CaMOKOHTPOJIb (pediexcust):

BJIAJIETh CIIOCOOAMHU CAMOKOHTPOJISI, CAMOMOTHUBAIIMU U pedIIeKCu;

JlaBaTh a/IEKBaTHYIO OLICHKY CUTYallMu U IpeJularaTh IUIaH €€ H3MEHEHMS],

YUUTBIBATh KOHTEKCT W MPEIBUAETh TPYIHOCTH, KOTOpble MOTYT BO3HHMKHYTh IpPH pEHIEHWH y4eOHOH Ouojoruueckoi 3anauu,
alanTHPOBATh PELICHNE K MEHSIOUIUMCS O0CTOSTENbCTBAM;

OOBSICHATH IPUYUHBI JOCTHKEHHS (HEAOCTHKEHHS) PE3YyIbTAaTOB AEATEIILHOCTH, 1aBaTh OLIEHKY IPHOOPETEHHOMY OTIBITY, YMETh HAX0AUTh
IIO3UTUBHOE B NIPOU30LIEAIEN CUTYyalluN;

BHOCHUTBH KOPPEKTHUBBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, M3MEHHUBILIUXCS CUTYallUH, YCTAHOBJIEHHBIX OLTMOOK, BO3HUKIINX
TPYAHOCTEN;



OLCHUBATb COOTBCTCTBUEC PC3yJibTaTa LECJIN U YCIIOBUAM.

3MOIII/IOHaJILHblﬁ HHTECJ/IJICKT:

pa3nuyarthb, Ha3bIBATh M YIPABIATH COOCTBEHHBIMHU SMOIMAMHU M SMOLMSAMHU JPYTUX; *  BBISBIATH U aHATM3UPOBATH PUYUHBI SMOIHI;
CTaBUTH ceOs1 HA MECTO JAPYTrOro 4eJ0BeKa, IOHUMATh MOTHUBBI 1 HaMEpPEHHS JPYyroro;
perynupoBaTh crioco0 BeipaxeHus smouuil. [IpunsaTue ceds m apyrux:
OCO3HAHHO OTHOCHUTBCS K IPYroMy YeJIOBEKY, €T0 MHEHUIO;
IIPU3HABATH CBOE MPABO HA OLIMOKY U TAKOE 7K€ IIPaBO JPYroro;
OTKPBITOCTh ce0e U APyruM; 6 0Co3HaBaThb HEBO3ZMOKHOCTh KOHTPOJIUPOBATH BCE BOKPYT;
OBJIJIETh CUCTEMON YHUBEPCAIbHBIX YUEOHBIX PEryISITUBHBIX AEUCTBUM, KOTOpas obecrieunBaeT (GOpMHUPOBAHUE CMBICIIOBBIX YCTaHOBOK
JUYHOCTH (BHYTPEHHAS MO3ULUS JUYHOCTH), U KU3HEHHBIX HaBBIKOB JIMYHOCTU (YIpaBiieHUs cOOOM, CaMOIUCIUILUIMHBI, YCTOWYUBOTO
TOBEJICHU ).
Jluunocmuwie pesynbmamol
IIarpunoTnyeckoe BOCIIUTAHHUE:
* [IOHMMaHHE LIEHHOCTH OWOJIOTHUYECKON HayKH, €€ poJiH B Pa3BUTHM YEJIOBEUECKOTO OOIIECTBA, OTHOIICHHE K OMOJIOTMU KaK Ba)KHOM
COCTaBJISAIOLIEH KYJIbTYPhl, TOPAOCTh 32 BKJIa/l POCCUNCKUX U COBETCKUX YUEHBIX B Pa3BUTHE MUPOBOM OMOJIOTUYECKOW HAYKH.
I'paiknanckoe BocniuTanue:
® TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOM AEATEILHOCTHU MPH BBINOJIHEHUN OMOJIOTHYECKHUX OIBITOB, SKCIIEPUMEHTOB, UCCIIEIOBAHUN U
IIPOEKTOB, CTPEMJICHHE K B3aUMOIIOHUMAaHHIO ¥ B3aUMOIIOMOLIH.
JlyXOBHO-HPaBCTBEHHOE BOCIIHTAHHE:
® TOTOBHOCTB OLICHUBATh CBOE MOBEICHHUE U MTOCTYIKH, 4 TAKXKE MOBEIECHUE U NMOCTYIKU JPYTUX JIIOAEH ¢ NO3ULMY HPAaBCTBEHHBIX HOPM U
HOPM 5KOJIOTHYECKOTO MPaBa ¢ y4ETOM OCO3HAHUS MOCIEACTBAN OCTYIIKOB.
JcTeTHYeCKoe BOCIIUTAHHUE:
* [IOHMMaHHE 3MOLMOHAIBHOTO BO3IECHUCTBUS IPUPOBI U €€ LIEHHOCTH. LleHHOCTH HayqHOTO IMO3HaHUS:
* OpHMEHTalMs B JICATEIBHOCTH HAa COBPEMEHHYIO CUCTEMY OMOJOIMYECKUX HAYUHBIX IPEJICTABICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS IPUPOJBI, B3aUMOCBS35X YEJIOBEKA C IPUPOJIHOM U COLIMATILHON CPENlo;
* pa3BUTHE HAyYHOH JIF0O03HATEIBHOCTH, UHTEpeca K OMOJOrMYECKON HayKe U HCCIel0BaTeIbCKON 1A TeIbHOCTH;
* OBJIaJICHNE OCHOBHBIMU HABBIKAMU HUCCIIEI0BATEIILCKOM AeATeNbHOCTH. POPMHUpPOBAHHE KYJIbTYPbI 310POBbS:
® OCO3HAHME LIEHHOCTH JKU3HU; OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3I0POBbIO M YCTAHOBKA Ha 3JI0POBBINM 00pa3 >KHU3HU (3710pOBOE
NUTaHKE, COOII0IEHUE TUTHEHNYECKUX IIPaBUJI, COaTaHCUPOBAHHBIN PEXXUM 3aHATUN U OT/bIXa, peryisipHas GU3nUecKasi akTUBHOCTD);
* OCO3HaHHWE MOCJEJICTBUM M HENPUATHE BPEAHBIX MPUBBIYEK (YIIOTpEOICHHE alIKOT0JIs, HAPKOTUKOB, KypeHHUE) U UHBIX (OpM Bpena [uis
($U3NYECKOTO U ICUXUYECKOTO 3/10POBbS;
 coOmroieHue npaBul 6€30MaCHOCTH, B TOM YKCIIE HaBBIKM 0€3011acCHOTO MOBEJCHUS B IPUPOAHOM cperie;
* yMEHHE 0CO3HABaTh SMOLMOHAIBHOE COCTOSIHUE CBOE M JIPYTUX JIIOJIeH, yMETh yIPaBIsATh COOCTBEHHBIM 3MOIIMOHAIBHBIM COCTOSTHUEM;
e c(hopMHPOBAHHOCTH HaBbIKa peduIeKCUH, IPU3HAHNE CBOETO MpaBa Ha OLIMOKY U TAKOTO e MpaBa JPyroro 4YeJoBeKa.
Tpynosoe Bociutanue:
® AKTHBHOE y4YacTHE B PEILICHWU IMPAKTHUYECKHX 3ajau (B paMKax CEMbH, LIKOJIbI, TOpoJa, Kpas) OMOJOrMYECKOW M 3KOJOTMYECKOU
HaNpaBJICHHOCTH, MHTEPEC K MPAKTHUYECKOMY U3YUEHHUIO POpeCcChii, CBA3aHHBIX C OMOJIOTHEH.

IKOJIOrn4YecKoe BOCIUTAHUE:



OpHUEHTAIMs Ha IPUMEHEHNE OUOJIOTUYECKUX 3HAHUH JJIS PeIIeHUs 33/1a4 B 00JIaCTH OKPYXKAIOIIEH Cpebl, IJIAHUPOBAHUS MOCTYIKOB H
OLICHKH UX BO3MOXHBIX IIOCJIEICTBUN JUIsl OKPYKAIOLEH CPENIbl;

MOBBIIIEHUE YPOBHS SKOJIOTUYECKON KyIbTYpHI, OCO3HAHHE IJI00aJHHOTO XapakTepa HKOJOTHYECKUX MpOoOIeM U MyTed WX pelieHus;
AKTUBHOE HEMPUATUE IEUCTBUM, IPUHOCAIINX BPEIl OKPYKAIOLIEH Cpelie;

TOTOBHOCTDH K Y4aCTHIO B HpaKTI/IIIeCKOﬁ ACATCIIbHOCTH SKOJIOTUUECKOM HaIIpaBJICHHOCTH.

Ananranus 06yqalomer0cﬂ K UBSMCHAIOIIUMCH YCJIOBUAM COIMAbHOM 1 l'[pHpO)]HOﬁ Cpeabl:

OCBOCHHE 00YJaIOIIUMUCS COITUATBHOTO OTIBITa, HOPM U ITPABIII 0OIIECTBEHHOTO TIOBEICHUS B IPYIIIaX M COOOMIECTBAX ITPH BBHITIOJIHEHUU
OMOJIOTMYECKHX 33734, TIPOSKTOB M HCCIICIOBAHUHN, OTKPBITOCTD OTIBITY M 3HAHHSIM JIPYTHX;

OCO3HAaHHE HEOOXOIUMOCTH B (DOPMHUPOBAHHHM HOBBIX OMOJIOTHUECKUX 3HAHUH, yMeHUE (OPMYIHPOBATH WICH, MOHSATHUS, THIIOTE3bI O
OMOJIOTUUECKNX 00BEKTaX U ABJICHUSIX, 0CO3HAHUE AePUIIMTA COOCTBEHHBIX OMOJOTUUECKUX 3HAHUH, INTAHUPOBAHUE CBOETO Pa3BUTHS;
yMEHHE OTIEPUPOBATH OCHOBHBIMU MOHATUAMHU, TEPMUHAMU U MPEJICTABICHUAMH B 00JIaCTH KOHIIETIIUN YCTOMYHUBOTO Pa3BUTHS;

yYMEHHE aHAJIM3UPOBATH U BBISBIIATH B3AMMOCBSI3H MPUPOJIBI, 00IIECTBA M SKOHOMHUKHU;, OLICHUBAHUE CBOUX JCHCTBUN C YUETOM BIUSHUS
Ha OKPYKAIOIIYIO Cpey, JOCTIKEHUS 1eJIei U MPEO0I0JIEHUS BEI30BOB U BOBMOXKHBIX INIOOAIBHBIX TIOCIEICTBUN;

OCO3HAHUE CTPECCOBOM CHUTyallMH, OIICHMBAHWE IMPOMCXOSIINX M3MEHEHMHA M WX TOCIEICTBUI;, OIICHHMBAHUE CUTYaIlMH CTpecca,
KOPPEKTUPOBAHUE MPUHUMAEMBIX PEIICHUN U IEUCTBUIA;

YBaXUTEITHLHOE OTHOIICHUE K TOUKE 3PEHUS JPYroro YeIoBeKa, €ro MHEHHIO, MUPOBO33PEHHIO.

DopMBbI KOHTPOJIS
KoHnTposns pe3ynbraToB 0OydeHUs B COOTBETCTBUH C JaHHOM 00pazoBaTelbHON MpOrpaMMoil mpoBoauTCs B GopMe MUCbMEHHBIX padoT,

MIpeIoaraeTcs MpoBeieHue MPOMEXKYTOYHOM U UTOTOBOM aTTeCcTalllu.

11 POMEDNCYMOYUHAA ammecmayusl
HJ’ISI OCYIICCTBJICHUSA HpOMe)KYTOIIHOfI aTTeCTallMi HCIIOJB3YIOTCA KOHTPOJBbHO-OLUCHOYHBIE MaTCpUalbl, OT60p COICPIKAaHUA KOTOPBIX

OpUEHTHPOBAH Ha MPOBEPKY YCBOCHUS CHCTEMBbI 3HAHUI M YMEHHI — WHBApUAHTHOTO SJpa COAEP)KaHUS JICHCTBYIOIIUX 00pa30BaTebHOM
MIPOrpaMMBbI [0 OMOJIOTHH AJis 00111e00pa30BaTeNIbHBIX OpraHu3alui. 3alaHus MPOMEXKYTOUHON aTTeCTalluy BKJIIOYAIOT MaTepranl OCHOBHBIX
pas3aenoB Kypca OUOIorH.

Bapuant pa6orsl no pasaeny «Kierka» Pabota cocTtouT u3 1Byx 4acteu.

Yacte 1 conepkut 15 3amanuii ¢ BBIOOPOM OJIHOTO BapHaHTa OTBETA.
Yactb 2 copepxut 4 3aaHus: 3aaHUsI TOW YaCcTH MOpa3yMeBaloT 3alKCh OTBETA B BUE YHCIIA WM MOCIEI0BATENbHOCTH Lu(dp. 3ananus

TpeOyIOT MBICIUTENbHBIX ONEpaLii Ha COOTHOILIEHHE, apu(METUUECKUN pacyéT U MPUMEHEHUE 3HAHUH B HOBOW y4eOHOW CUTYyaluu.

KOHTpOHLHO-OHCHO‘IHbIe MaTepHuajbl

Yacmo 1

1.

K HCOPraHNn4C€CKUM BCUICCTBAM KJICTKU OTHOCATCH

1) >xupsI
2) Oenku
3) HYKJIEHHOBBIE KUCIOTHI4) BOJa

2. I'moko3a SIBISIETCS MOHOMEPOM:



1) remorioOuHa
2) ruuepuHa
3) rIMKOTeHa

4) anpeHannHa

3. Kakyro (pyHKIHIO BBITIOTHSIOT YTIEBOBI B KIETKE?
1) KaTaIMTHYECKYIO 2) DHEPreTUICCKYIO
3) XpaHeHHUe HACIIeCTBEHHOW nHpopManuu 4) ydactie B OMOCHHTE3e OeKa

4. VI3 aMHHOKHCIIOT COCTOSIT MOJICKYJTBI:
1) benxoB

2) yrineBoioB

3)unuioB

4) THK

5. I1pu nmoHMWKEHUHU TeMIepaTypbl aKTUBHOCTh (PepMEHTOB
1) yBenuuuBaercs

2) He U3MeHsIeTCI

3) ymeHbIIaeTcs

4) cHauasa 3aMeAsseTcs, IOTOM yBEIUYUBAeTC s

6. Kakyto (yHKIHIO BBITIOHSIOT B KJIeTKe MoJiekyisl JJHK?

1) cTpouTeNnbHYIO

2) 3aIHUTHYIO

3) HOcuTeNs HACIEACTBEHHON HH(pOpMaIK4) MOTJIOMIEHUs SHEPTHH COJTHEYHOIO CBETa

7. B cocraB nykineotunoB JIHK He BXxoaurt:
1) agenuH
2) ryaHuH
3) ypaumn
4) THMHAH

8. Bupychl MOTYT pa3MHOXKaTbCs

1) TOJBKO B KJIETKE X03s5IMHA 2) MyTEéM MPOCTOrO JIEeTICHUS

3) TOABKO O6ECHOBIM MYTEM

4) TOJBKO TMOJIOBBIM ITyTEM
9. B kjeTkax yenoBeKa 1 *KHUBOTHBIX B KAU€CTBE CTOUHUKA SHEPTUH UCHIOJIb3YIOTCS
1) rOpMOHBI ¥ BUTAMUHBI
2) BOJA W YTIIGKHUCTIBIN Ta3



3) HEOpraHUYECKUE BEIIECTBA
4) 6enKu, KUPbI U YTIIIEBOIBI

10. YrueBoas! pu (POTOCHHTE3€ CUHTE3UPYIOTCS U3:
1) O2u H20

2) CO2 u H

3) CO2u H20

4) CO2 m H2COs3

11. B kiieTkax >KMBOTHBIX 3aIIaCHBIM YTJIEBOJIOM SIBISIETCS:
1) nemroiio3a

2) Kxpaxmain

3) raroko3a

4) TIIHKOTCH

12. HanboJpimiee KOJTWYECTBO SHEPTUH BBIACIACTCS MPU PACIICTUICHUHA OJHOTO TpaMMa
1) >xupa

2) TIIIOKO3BI

3) Oenka

4)11eIITIONI03bI

13. T'ne B kneTkax sykapuot coaepxurcsa JJHK?

1) B mepokcucomax

2) B pubocomax

3) B komIuiekce ['onbmku

4) B cTpOME MUTOXOHIPHIA

14. Monekyna PHK conepxut a3oTrcTbie OCHOBaHUS:
1) aneHuH, TyaHHH, ypalul, IUTO3UH

2) IUTO3MH, TYaHUH, aJICHUH, TUMUH

3) TUMUH, ypaluui, aJfeHUH, TyaHUH

4) aneHuH, ypaui, TAMUH, IIUTO3WH

15. HeknerouHast hopma *KHU3HHU TOJIBKO Y
1) npokapuot

2) syKapuoT

3) Oakrepuit

4) BUpYCOB



Yacmo 2

16. YcTaHOBUTE COOTBETCTBHE MEXK/Y CTPOSHHEM, (DYHKIMEH BEIIECTBA U €r0 BUJIOM. B 0TBeTe 3anmumnTe nociae10BaTeIbHOCTD U )P.
CTPOEHHUE U ® YHKIUA BU/I
A) cOCTOSIT U3 OCTATKOB MOJIEKYJ IJIUIIEPUHA U KUPHBIX KUCIOT 1)
b) cocToAT U3 0CTaTKOB MOJIEKYJI aMUHOKHCIIOT JIUIIH 1B

B) 3ammimaroT opranusm oT nepeoxiaxacHus
I') 3ammmaroT opraiusM OT Yy>KEPOJHBIX BEIIECTB
J1) oOnanaroT neHaryparuei
E) BemonHsoT 3anacaromiyro (GyHKIIUIO
17. 3anumute OyKBbI, 0003HAYAIOIIHNE SJIEMEHTHI BEPHOTO OTBETA: KaKue (PYHKIIMHU B OPraHU3ME BBITIOJIHSIOT KUPHI?
A) OTKJIIaIbIBAIOTCS B 3arac
b) cimyxat ucTOYHMKOM dHEPTUN
B) yCKOpSIOT XUMHUYECKHE PEaKIIU
I') BXOZAT B cOCTaB KJIETOYHBIX MEMOpaH
J1) B meyeHu MOTYT MpeBpaIaThcs B OeNKu
E) ydacTBYIOT B XpaHEHHH U Ilepeiaye HacIeICTBEHHbBIX TPU3HAKOB OT POJUTENEH K IOTOMCTBY

2) 6enku

18. Onpenenure KOJUYECTBO BOJOPOJHBIX CBS3€H B JABYX MOCTpoeHHBIX (parmentax Hutedl JIHK, ecnm omna u3 Hutel mmeer

CTPYKTYPY:
—ITLHULITTTAATAATATTATLIITHALL-

19. O kakom konmuectBe MoJiekysl TPHK MoxeT ObITh 3akoaupoBana nadopmanus Bo pparmente JTHK u3 3aganms 3.

Kpumepuu oyenusanus pabomwl no pazoeny « Knemkay

BepHoe BrimostHeHHE Kaka0r0 13 3aganuii 1—15, 18 — onenuBaercs 1 6aymiom.

3a MoJHbIN MPaBUIBHBIA OTBET HA KaXK0€ U3 3afaHuil 16—17 ctaButcs 2 Oaia; ecinu AOMyIIeHa OJHa OINOKa, TO OTBET OILICHUBAETCS B
1 6am1. Ecnu nomymieHs! 1Be U 0oJiee OMMOKK UM OTBETA HET, TO BhICTaBIsieTcst 0 OayioB.

Oouiee konuuyecTBO 0aJIOB 3a padoty — 21.

OtBeTHI HA BOIIPOCHI:

Yacts 1
Howep OTtBer Howmep OTtBer Howep OTBer
3aaHuA 3aJaHuA 3aJaHUA
1 4 6 3 11 4
2 3 7 3 12 1




3 2 8 1 13 4
4 1 9 4 14 1
5 3 10 3 15 4
Yactp 2
Howmep 3ananus OtBer

16 121221

17 ABJT

18 61

19 1

Hmoecosas ammecmauyusl

J11 ocyiiecTBICHHS HTOTOBOM aTTeCTally MCTIONb3YIOTCS KOHTPOIBHO-OIIEHOYHbBIE MaTepHalIbl, COJepkKaHNe KOTOPHIX OPUEHTUPOBAHO HA
MIPOBEPKY YCBOEHHUS CUCTEMbI 3HAHUM W OMPEEISIETCS CUCTEMOM TpeOOBaHUHN K MOATOTOBKE BHITYCKHUKOB OCHOBHOM IKOJIBI. DTa CHCTEMa
MHBapUaHTHA 10 OTHOIIEHHUIO KO BCEM JICHCTBYIOLIUM 00pa30BaTeIbHBIM IPOrpaMMaM 1o OHOJIOTHH AJ1sl 00111e00pa30BaTeNIbHBIX OpraHUu3alui.
3aiaHusi UTOTOBOM aTTeCTAllMK BKJIIOYAIOT MaTepHall OCHOBHBIX DPa3/eloB Kypca Ouosiorud. J[jsi UTOTOBOI aTTecTalyl IMpeagaraiorcs
BapuaHTHI paboT oTaenbHO st 10 u 11 kimaccos.

Koumponvno-oyenounvie mamepuanst 015 10 knacca
Pabota comepxut 15 3amanuii CO MHO)KECTBEHHBIM BEIOOPOM, HA COOTHOIIICHUE MTOHATUH U IIPOLIECCOB, aHAIN3 U300PKCHHMA.

eoTD = er B - - P

1. ¥YcTanoBUTE COOTBETCTBHUE MCKAY IIPOLUECCOM, IMTPOUCXOAAINNM B KIIETKEC, U METOAOM €I'0 U3YyUCHUA

IIpouecc, mpoucxoasimyii B KJIeTKe Metoa u3y4eHus
JEJICHUE KIIETKU 1  cBeroBast MUKpOCKOIIUS
CTpO€HHE pudboCcCOM 2 DJIEKTPOHHAs MUKPOCKOIHS
MaTpuuHblii cuaTe3 PHK 3 MeTojJ MEYEHHBIX aTOMOB
perumnkanus JJHK

¢aromuro3

CTPOEHUE SJIEPHBIX 110D



2. Jlunuapl B OpraHu3Me MOTYT BBITIOJIHATD (DYHKIHIO
* 3aracarouIyro
* (epMeHTATHBHYIO
* FOPMOHAJBHYIO
* [EPEHOCYMKA HACJICJACTBCHHOW HH(DOpMALIUK
* TPaHCIIOPTHYIO

® DHEPreTUYECKYIO

3. YcTaHOBUTE COOTBETCTBUE MEXKTY YEPTAMHU CTPOCHUS U (PYHKIMEH OPraHOM/a, Ui KOTOPOTO OHHU XapaKTePHBI
Yeprsl cTpoeHUs U PyHKIIUT Opranouasl

A PaCHICIUISIIOT OPraHUYECKHE BEIIECTBA 10 MOHOMEPOB 1 JIN30COMBI

b OKHUCIISIIOT oprannueckue Bemiectsa 10 CO2 u H,O 2 MHUTOXOHIPUU

B OTTPaHUYEHBI OT HUTOIIA3MbI OJJHONH MEMOpaHO 3 XJIOPOILIACTHI

r COZIepKaT KPUCTHI

J1 conepxat Trnakouibl E 00pasyroT kuciopos

4, TepMuHBI, XapaKTEPU3YIOIIHE TPAHCIIOPT BEIISCTB Yepe3 MEMOpaHbI:
1) cTaOUIBHBIH
2) UKINYECKUHN
3) akTUBHBI
4) macCUBHBIN
5) conpsKeHHBIH
6) mepuoaMIeCcKuit

5. PaCCMOTpI/ITC PHUCYHOK 21 m YKa)KUTC OPraHeIlIbl KIICTKHU, B KOTOPbIX IPOUCXOAUT OuocHHTE3 IMMOJIMIICIITUIOB U IIPCBPAIICHUC X B OeJIKH.
B otBete YKAKHUTEC MMOCIICAO0OBATCIIbHOCTD I_II/ICI)p OT MEHBIIIEH K OOJIbIIE.



Puc. 21.CxeMa CTpOCHUS KIIETKU

6. YcraHoBuTe COOTBETCTBHE Mexay ¢azoil gorocuHTe3a (0003HAYeHO NU(paMH) W TMPOLECCOM, MPOUCXOMAINIUM B KAXKAYI0 W3 HUX
(0o603HaUECHO OYKBAMM).

XapakTepucTUKa ®a3za
¢orocunTeza
A obpasyercs HAJIOH 1  cBeroBas
b obpasyercss ATO 2  TeMHOBas

IMPOUCXOJUT HAa CBETY U B TEMHOTC
IIPOUCXOOUT BO36y>K,I[eHI/Ie QJICKTPOHOB xnopoqn/mna

CHUHTC3UPYCTCA I'IFOKO3a

o XN 1 W

MMPOUCXOAUT B CTPOMEC XJIOPOILJIACTOB

7. YCTaHOBUTE COOTBETCTBHE MEX]IY IMpOILECcCaMH, NMPOUCXOAALIMMHM B KIETKE M cTagued uHTepdasbl Ui KOTOPOM 3TH MpOLECcCHI
XapaKTepHBI.

IIpoueccel, mpoucxoasye B KJIETKe Cranusa unTepdasnl
A pocCT KIeTKu 1 [OCTCUHTETHYECKUHA
b  nenenue MutoXoHApPHI 2  TpPeCUHTETHYECKUU

B  axTHBHBIN MeTa0OIM3M KIETKH, 3allacaHie BEIIECTB 3  CHUHTETHYECKHI



I’  cunHTe3 6enKOB MUKPOTPYOOUCK

A penynnukanus JJHK

E  ynBoenwme uenrpuosnein

8. ®parmeHT cMbIcI0BOH (Koaupytomieit) mosiekyinsl JIHK, B koTopoit 3akoanpoBaH yyacTok nentpaibHoil neriu TPHK, umeer cnenyrouryro
nocsenosarenbHOCTh HykieoTH10B: 5’ -I'LITATITIIA-3’. YcranoBute antukonoH TPHK, eciiu eMy cooTBeTCTBYET BTOPOM TPHUILIET.

5»-ATL-3»

5’-1ITA-3’

5-AVI-3°

5-TVA-3

5’-YVAI'-3’ 5’-TAY-3’

9. Paccmotpute pucyHok 22. HazoBute Tum u a3y AeneHUs sapa KIETKA. Y KOKUTE KOJTHYECTBO TEHETHIECKOTO MaTepraia B KJIETKE B 3Ty
(hazy. 3amosHUTE MyCThIE TYEHKH TaOIUIIbI, HCTIOB3YSl TEPMUHBI M TPOIIECCHI, TPUBEJICHHBIC B CITUCKE.

Puc. 22. Cxema oiHOM u3 (a3 geseHus KISTKU

Tun neaenns da3a nejaenusn KoanuectrBo
reHeTHYeCKOro MarepuaJia
A b B
Crnucok TEpMUHOB M MOHSATHI:
1) meiios 11
2) MuUTO3
3) meradaza
4) anadaza

5) renodaza



6) 2n4c
7) 4n4c8) n2c

10. Yucno xpomocoM B AuIUIOWaHOM Habope y siyka pemuaroro (Alliumcepa) cocraBmser 16. Kakue Tpu BEpHBIX YTBEpKICHHUS,
OTHOCSIIINECS K MUTO3Y Y JAHHOTO PACTEHHS, OH JIOJDKEH BBIOPATh M3 MPEITI0KECHHBIX:

1) B mpoaze konmmuecTBo Mosiekyn JIHK B kietkax cocrasiser 32

2) B MeTadaze KOJIHMYSCTBO OJJHOXPOMATHIHBIX XPOMOCOM COCTaBIIsIeT 16

3) B aHadaze KOJIMYECTBO XPOMOCOM COCTaBIIsIET 16

4) B aHaaze KOIMYECTBO XPOMOCOM COCTaBJIsIET 32

5) BO BpeMsI IUTOKKWHE3a 00pa3yeTcs MepeTsHiKKa MEXTy JOUCPHUMHU KIETKaMU

6) BO BpeMsl INTOKMHE3a 00pazyeTcsl IEPEropoiKa MEXAY JOUSPHUMHU KIIETKaMU

11. YcranoBuTe nociie10BaTeIbHOCTh MPOLECCOB, MPOUCXOASIINX MPU MEHOTUYECKOM JICJICHUU KIIETKU:

1) oOpa3oBaHue OBYX KJIETOK C raryIoNIHBIM HaOOpOM XpOMOCOM

2) pacxoXJIeHHEe TOMOJIOTMYHBIX XPOMOCOM

3) KOHBIOragus ¢ BO3MOXHBIM KPOCCHUHTI'OBEPOM I'OMOJIOTHYHBIX XpOMOCOM

4) pacrnoJio’)KeHUE B TJIOCKOCTH SKBATOPA U PACXOKACHNUE CECTPUHCKUX XPOMOCOM

5) pacmosioxeHue rnap roMoJOrHYHbIX XPOMOCOM B IJIOCKOCTH KBATOPa KIETKN6) 00pa3oBaHUE YEThIPEX TAIJIOUIHBIX AP

12. ¥V myx npo3odui reHbl, ONpEeNsioniie OKpacky Teja U JUIMHY KPBUIbEB, CLEIJICHBI, MPUYEM Cepoe Tel0 U UIMHHBIE KPbLIbS
JOMHUHHUPYIOT HaJl YEPHBIM TEJIOM U PEAYLIMPOBAHHBIMU KPbUIbSIMU. ['€TepO3UroTHOrO ceporo camia ¢ ATUHHBIMU KPBUIbSIMU CKPECTHIIU C
4EpHOI caMKOMU, UMEIOIIEeH peayliMpoBaHHbIe KPbUIbs. OnpeaesnTe BO3MOKHOE KOJTUYECTBO (PeHOTUIIOB MOTOMCTBA.

1)1

2)2

3)4

4) 6

5)8

13. HazoBUTE CTPYKTYpHBIC KOMIIOHEHTHI KJIETKH, KOTOPBIA UMEIOTCS Y TIPOKAPUOT:
1) sapo

2) TU30COMBI

3) pubocoMsl

4) BKJIIOYCHHUS

5) HapyXHas KJIEeTO4YHas MeMOpaHa

6) IICEeBIOIIO NN

14. YcraHOBHTE COOTBETCTBUE MCKOY 0COOCHHOCTSIMH CTPOCHUSA MXOB U MOKOJICHHUEM, JJId KOTOPOTO OHU XapaKTCPHbI

Oco0eHHOCTH CTPOEeHUs IHokonenne



Bce xieTku criocoOHBI TOJIBKO K MUTOTHUECKOMY JICJICHUIO 1 Crnopodur

B tkansx conepkarcsi BOJOHOCHBIE KIETKH 2 ["amerodut

w| | >

@opMHpYyET AaHTEPUIUU U APXETOHUHU

r Bce kmeTkn JUITIIONIHBI

I Ob6pasyer criopsl Mei030M

E SIBnsieTcst rOCOACTBYIOIIUM MOKOJIEHHEM

15. PacronoxuTe mocie0BaTeIbHO ATAMbl Pa3BUTHS [IBETKOBOTO PACTCHUS OT OTBIJICHHUS JI0 PACTIPOCTPAHEHUS CEMSH.
1) popmupoBanue cemMsH

2) TBOMHOE OIJIOIOTBOPECHHE

3) ombuieHHE

4) oOpa3oBaHH€ 3apobIlia U YHAOCTIEPMaA

5) oOpa3oBaHMe MBUIBLIEBOU TPYOKH

6) pacpocTpaHeHHEe CEMSH

Kpumepuu oyenusanus umoeosoii pabomsi 3a 10 xnacc

B otBerax ciemyer ykazaTh mocienoBaTeabHOCTh HUdp, OykB. BepHoe BwImomHeHWe kaxaoro u3 3amanuid 1—7, 9—11, 13—15
orieHuBaeTcs 2 6amutaMu. 3a MOJHBINA MPAaBUIIBHBIN OTBET CTaBUTCS 2 Oalljia; ey JOMyIeHa O/lHa OIIMOKa, TO OTBET OlleHHBaeTcs B 1 Oasul.
Ecnu nomymiens! aBe u 6oJiee omMOKKA WM OTBETA HET, TO BhicTaBisieTcs 0 6amnoB. 3a 3amanust 8 u 12 craButcs 1 Gasr.

O6mree koyiMuecTBO OAIIOB 3a padboTy — 28.

OTBeTH Ha 3aJaHHusA:

Howmep 3apanus OTBer

1 123312

136

121233

345

1369

ol ol M|l WD

112122




7 222131

Homep 3ananuns OtBer

8 3

9 247

10 146

11 352146

12 2

13 345

14 222112

15 352416

Koumponvno-oyenounvie mamepuanst 015 11 knacca

PaboTa comepxut 15 3amanuii ¢ MHOKECTBEHHBIM BBIOOPOM, HA COOTHOIIICHHE MOHATUN 1 TIPOIECCOB, aHAIN3 N300paKEHUIH.
1. K dakTopam 3BOTIOIUN OTHOCSIT:

1) xpoccuHTOBEP

2) MyTalMOHHBIN TPOIECC

3) Mo U (UKAITMOHHYIO H3MEHYUBOCTh

4) U30IALHUI0

5) MHOTOOOpa3ne BUI0BO) €CTECTBEHHBI OTOOP

2. IloueMy NOMyJISILUIO CYUTAIOT EAUHULIEH SBOTIOLUN?
1) B Hel MPOUCXOAMUT CBOOOJHOE CKpEIIUBAHUE
2) MHOTHE BUBI COCTOAT U3 Psijia MOMyIsUN
3) ocobu MomyNnAlUU MOABEPTAIOTCS MYTAIHSIM
4)  ocoOu MOmyJSAIMN UMEIOT pa3uYHbIE MPUCTIOCOOICHUS K Cpeie OOUTaHHs
5) TpOUCXOAMUT CaMOPEryNsIHs YUCICHHOCTH MOMYIISINi
6) MOJ BO3ACHCTBHEM €CTECTBEHHOTO 0TOOpA B MOIMYIISAILIUN COXPAHSIOTCS 0COOH C TIOJIE3HBIMU MYTAIIUSIMH

3. YcraHoBUTE COOTBETCTBHE MCXKAY BUJAAMU U3MCHUYUBOCTHU U UX XapaKTCpHCTHKOﬁ. 3anuimre B Ta6m/1uy BLI6paHHBIC 6yKBBI.

XapaKTepHCTHKa HN3MECHYHBOCTH Buabl H3MEeHYHUBOCTH



N oo o b wN

O U D W =

1. I3MeHeHue npu3HaKa ucue3aeT 1ociie NpeKpallieHns 1eiCTBUS Bbl- A) Mmoaudukauu 3BaBiIero ero akropa
2. I3MeHeHNe BO3HUKAET BHE3AITHO b) myranun

3. I3MeHeHue UMEET HEHANPABJICHHBIN XapaKTep

4. Bo3HUKaroIllee N3MEHEHUE, KaK IIPABUIIO0, COOTBETCTBYET U3BMEHEHHUSAM CPEJIb

5. IlposiBnsieTcs y Bcex oco0eil Buia

6. [IposiBnsieTcst y OTAENbHBIX 0cO0€ei Buia

4. YcTaHOBUTE COOTBETCTBUE MEXKY TPU3HAKaMU 0TOOpa M €ro BUAaMU. 3allUIINTE B TAOIUILy BbIOpaHHBIE OYKBBHI.

IIpusnaku oréopa Bun oroopa

. Coxpansier oco0eil ¢ MoJie3HbIMU B JAHHBIX YCIOBUSIX Ipu3Hakamu  A) EcrecTBeHHBINH

. IIpuBOAMT K CO3JaHUIO HOBBIX MTOPOJ KUBOTHBIX U COPTOB pacTeHuil b) MckyccTBeHHBbIN
. CrocoOCcTBYET CO3/1aHNIO0 OPTaHU3MOB C HY>KHBIMH Y€JIOBEKY U3MEHEHUSIMU

. [IposiBnsieTcsl BHYTpH MOMYJIALUN U MEXKAY MOMYJISIUIMU OJTHOTO BUIA

. JlercTByeT B mpUpOi€ MUJUTUOHBI JIET

. [IpuBouT K 0OpPa30BaHUIO HOBBIX BHJIOB

. [TpoBOoIUTCA YETOBEKOM

5. YcTaHOBHTE COOTBETCTBHE MCXKAY HaIIPpaBJICHUAMM 5BOJJIONHUHU U UX XapaKTECPHUCTHUKaAMU. 3anummuTe B Ta6J'II/II_[y BI)I6paHHbIe 6YKBBI.

XapakTepucTHKH HanpasJjieHust 3BoJ1rouuu
. Pacimmpenue apeana A) brosornueckuii mporpecc
. CHIKeHue npucrnocobIeHHOCTH b) buonoruueckuii perpecc

. Bo3pacranue uncieHHocTH
. YMeHbllIeHHe YUCICHHOCTH
. YMeHbllIeHHEe pa3HooOpa3us

. YBenuueHue pazHooOpazus

6. VYCTaHOBUTE COOTBETCTBHE MEXJY OCOOEHHOCTSIMM U TpPYyNIaMH pacTeHUM, HaXOJIAIIMXCS Ha MPOTHBOIOJIOXKHBIX Kpasx
HBOJIFOLIMOHHON JiecTHUIBL. K Kaxmoi mo3unumu mepBoro ctoslna mnoadepuTe MO3HMLIMI0 M3 BTOPOrO CTOJIONA, 0003HAYEHHYIO HHU(POH.
3anumure B TaOMUIly BEIOpaHHBIE U (PHI.



OcobennocTul pynna
Arteno npencrasieHo cioesuiieM 1) Boropocnn
BOBIBaIOT OJTHOKJIETOYHBIMHU U MHOTOKJIETOUHBIMU2 ) [ToxpbeITOCEMEHHBIE
Bpa3zmMHOXaroTcs py MOMOIIU CTIOP

['mmeroT pa3HOOOpa3HbIe TKAHU U OPTraHb

I[)KGHCKI/IC IIOJIOBBIC KJIETKH BCErJaa HEIIOABU>XHBI

7. YCcTaHOBUTE XPOHOJIOTHYECKYIO MTOCIIEI0BATEIFHOCTh aHTPOTIOTeHEe3a
1) YenoBek ymenblii
2) YenoBek MpsiMOXOSIIIHMA
3) ABcTpanonurek adapckuit
4) Heannepranery
5) Kpomanbonerg
8. DKoJIoTHYecKasi CUTYyaIus: YUCICHHOCTh TIOMYNISIMA OKYHEH B peKe COKpAIIaeTcsl B pe3yiIbTaTe 3arps3HEHUsS BOABI CTOYHBIMH
BOJIaMH, YMEHBIICHHUS YUCICHHOCTH PACTUTEIIFHOSTHBIX PO, yMEHBIIICHHUS COCP)KaHMsI KHCIOPO/ia B BOJE 3UMOH. 3alUIINTE Ha3BaHUS TPYIIIT
9KOJIOTMYECKUX (PaKTOPOB B TOU ITOCIIEIOBATEILHOCTH, B KOTOPOH OHU YIIOMSIHYTHI B OTIMCAHHOW CUTYalllH.

9. N3yuute Ha puc. 23 rpaduk 3aBUCUMOCTH HUHTEHCUBHOCTH TOTJIOIIEHHOTO CBETA OT JUIMHBI BOJIHBI y 3€TEHBIX (BepXHUU IpaduK) U

KENTHIX (HWKHUMA rpaduK) JUCTbeB KJIEHA (110 OCH X JUIMHA BOJHBI CBETAa B HAHOMETPAX, a M0 OCH Y — MPOIIEHT MorJiomeHus csera). Kakue
ABA U3 HIDKEMPUBEIEHHBIX ONMKUCAaHUN HanboJiee TOYHO XapaKTePU3yIOT TaHHYIO 3aBUCUMOCTh?

100
*3e.menbn‘i

70

40 A

SKReJThIH

10 ¥ T T T T T
400 45 500 550 600 650 700 750

Puc. 24. 3aBUCHMOCTH HHTCHCUBHOCTH MOTJIONIEHHOTO CBETA OT JAJIMHBI BOJIHBI y 3eJIEHBIX U KEITHIX JIMCTHEB KJIEHA (HO OCH X IJInHa
BOJIHBI CBCTAa B HAHOMETpAX, IO OCH y — MPOLUCHT MOTJIOIICHUA CBCTa)

1) 3enéHble TUCTHS MOTJIOMIAIOT OOJBIIE CBETA, YeM KENTHIC MPH TAHHBIX AJTMHAX BOJIH
2) 3enéuslii muCcT moriaoamT 0koiio 60% ceera ¢ auHON BOIHEL B 500 HM



3) Cser ¢ WIMHHOH BOIHBI 00bIIe 750 HM HE MOTJIOMIACTCS KEITHIMUA JTUCThSIMU
4) Csert ¢ JIuHOM BOJHBI 650 HM OOJIbIIIE TOTJIOMIACTCS 3€AEHBIMU JIUCTHIMHU, YEM JKEITHIMU
5) Cset ¢ mMHOM BOJHBI 550 HMIIOTIIONAETCS 3€IEHBIMU JTUCTHIMU CHIIBHEE, YeM C JJIMHOM BOJIHBI 760 HM

10. Kakue 13 nepeuricieHHbIX 00bEKTOB OTHOCAT K SKOCUCTEMAM?
1) COBOKYMHOCTH MOMYJIALINI OETIOK B Jiecy

2) CeBEpHYIO Tairy

3) noiiMeHHbIi JIyT

4) COBOKYITHOCTh BCEX BUJIOB PACTEHMI B 03€pe

5) MOPCKHUX MJIEKOTTUTAOIIAX

6) py/1 ¢ OOUTAIOIINMU B HEM OpraHU3MaMH

11. Camoperynsiusi B 5KOCUCTEME Talrd MPOsBISETCS B TOM, UTO:
1) YUCIIEHHOCTH JIEPEBHEB COKPAIAETCS B PE3YJIbTATE JIECHOTO MOKapa
2) BOJIKM OIPaHUYMBAIOT POCT YUCIEHHOCTH KaDaHOB

3) MaccoBO€ pa3MHOKEHHE KOPOEIOB MPUBOIUT K THOETH JIEPEBbEB

4) 9UCIEHHOCTh OCJIOK 3aBUCUT OT YpOXKasi CEMSH €JIn

5) momyysius KabaHOB TIOJTHOCTHIO YHHUTOXKACTCSI BOJIKAMHU

6) COBBI U JINCUIIBI OTPAaHUYMBAIOT POCT YHCICHHOCTH MBIIIEH

12. YcTaHOBHUTE COOTBETCTBUE MEKY OpraHU3MaMU U HAIPaBICHUSAMH 3BOJIIONUH. 3alUIINTE B TAOIHUILy BEIOpaHHbBIE OYKBBI.
Opranusmsl Hanpasjenus 3BoJrouuu
1. Crpayc smy A) GrosoTHYeCcKHil mporpecc
2. Cepas kprbica b) Guosornueckuii perpecc

3. JlomoBas MbIIIb
4. [lmanobakrepuu
5. Open OepkyT

6. YCCypHUUCKUH TUTD

13. YcraHoBUTE NOCIEI0BATEIBHOCTh OOBEKTOB B MACTOUIIIHOM NMUIIEBOM LeNU. 3anuIuTe B TAOIUILY MOPSIOK .
1) Tas TomoseBast
2) mayK-KpecTOBHK
3) 00Xbsl KOPOBKA CEMUTOUYCUHAS
4) rpau
5) IUCTBSI OCUHBI



14. VYcraHOBUTE MOCIEN0BATENbHOCTh MPOLECCOB, COCTABISIONIMX KPYroBOpOT a3zoTa B Ouocdepe, HauumHas C YCBOEHHS
aTMOc(epHOro a3oTa.
1) Mcnonp3oBaHue pacTCHUAMHU COCAMHEHHH a30Ta
2) Iornomenne MOJEKYIIPHOTO a30Ta aTMOC(Ephl KITyOCHbKOBBIMH OAKTEPHSIMHU
3) Pa3pymenne MUKpOOpraHu3MaMy OPraHUYECKUX OCTAaTKOB
4) Ucnonb3oBaHKe KUBOTHBIMU a30TCOAEPKALLUX OPraHUYEeCKUX BellecTBS) BeicBoOOKI€HIE CBOOOJHOTO a30Ta

15. Bribepure 0CHOBHBIE HCTOYHHUKH 3arPS3HEHUS TIOBEPXHOCTHBIX U TTOA3EMHBIX BO/I.
1) TankepHsIit paoT, 1oOb4a He(TH Ha mENbde
2) U3BepxeHNs BYIKaHOB
3) ABTOMOOMIIBHBIN TPAaHCHIOPT
4) CenbCKOXO35HMCTBEHHBIE MOJISl ¥ )KUBOTHOBOJUECKHE KOMITJIEKCHI
5) X03saiCTBEHHO-OBITOBBIE CTOYHEIC BOJIBI
6) TemmosneKTpoCTaHIIuN

Kpumepuu OUEHUBAHUA umoe()s()d pa60111bl 3d 11 Kiaacc

B otBerax crmemayer ykaszaTh MOCIEAOBATENBHOCTh IU(p, OyKB WM CIHCOK CIIOB. B mociemHeM ciydae OIEHHWBAETCs TpaBUIIbHAsS
MOCJIEI0BATEIILHOCTh YKa3aHUS CJI0B (TEPMHUHOB), BCTPEUAIOIINXCS B TEKCTE 3a/1aHus. BepHOE BBITIOJIHEHHUE KaKIOTO U3 3aJIaHUI OTIEHUBACTCS
2 GayutamMu. 3a MOJHBIN TPABUIIBHBIN OTBET CTABUTCS 2 Oaylia; €cliv JAOIYIIEeHa OJHa OIHOKa, TO OTBET olleHnBaeTcs B 1 6amn. Eciau nomymieHsr
IBe U 00Jee OIMOKH HIIH OTBETA HET, TO BhICTaBsteTcs 0 0ajioB.

O6mee kosmmuecTBo O6aiioB 3a padoty — 30.

OTBeTH Ha 3aJaHHus:

Howmep 3apanus OTtBer
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8 aHTPOTIOTeHHBIE, OMOTHYECKUE, a0NOTHUECKHE ((DaKTOPHI JOJKHBI OBITH
yKa3aHbl B IPAaBUJIbHOM MOCIIEI0BATEIHHOCTH)

9 14

10 236

11 246

12 BAAABB

13 51324

14 21435

15 145

Temarnueckoe manupoBanue marepuana B 10-11 knacce ¢ ucnonb3zoBanueM o0opy1oBaHus LeHTpa « Touka poctay

OCHOBHBIE BUIBI I€ATEILHOCTH HUcnonpzoBa- | Ilman.nat | dakr.ma
Ne Tema Comepxanme | HeIeBas Ko
acp 00y- Jaromuxcs Ha HHUE a Ta
/T yCTaHOBKa | JI-
ypoKa 50 YPOKE/BHEYPOUHOM 3aHITHH 0bopyo-
BaHHE
Ja
co
B
1. 3aKOHOMEPHOCTH JKU3HHU Ha KJIETOYHOM YPOBHE
1 Merto sl Ypox Ne 1 @DopM-1€e HaBLIKOB 1 | BriaBrmkeHHE TMIIOTE3EI, JlaTuuk 05.09
ounosornueckn | «IIpaxr. IMPaKTUYECKOI0 HU3MEPECHHUE KOHIICHTPAIIMH KHCIIOPO/Ia.
X MIPUMEHCHHE MCIIOJIb30BAHUS KHCIIOPO/Ia BO BIBIXaEMOM,
UCCIIeIOBAaHUIN | 0OILIEHAYYHBIX HAYYHBIX METOJIOB BBIIIXa€MOM BO3/yXe
MCTOZ0B B MCCIEN0BAHUS
OHOJIOTHYECKHUX
HCCIIENOBAHUIX»
2 Benku JIa6.paboTa Ne 1 BhIsSiCHUTE 1 | OnpenensioT akTUBHOCTb JlaTuuk 12.09
«U3yuennue YCITOBHS MEPOKCUJIA3bI CIIIOHBI, U3MEPSIOT  |ONTHYECKOM
(dbepMeHTaTUBHOMN AKTHBHOCTH OTNTUYECKYIO TUIOTHOCTh PACTBOPOM | [IJIOTHOCTH
AKTHUBHOCTH (I)epMeHTOB
CITIOHBI»




Hyxriensossie | JIa6.paGora Ne2  [lomyumts IpuroToBeHIEe roMOTeHaTa Hatunx pH 19.09
KHCIIOTEL «Bbienenne u rpemnapar o0Opa3siia, 00paboTKa IeTepreHTaMH,
ouncrka JJHK n3  [OUHILICHHOI OCa)XKJICHUE HYKJICOIIPOTEHIOB,
knetok pacrenuin» | JJHK ouncrka JIHK
Opraneiuibt JlabopaTopHas Hab6mronate [IpuroroBnenue Muxkpockon | 26.09
KIICTKA pabora Ne 3 TUTa3MOJIU3 U MUKporpenapara, 00paboTka , Habop ayist
«[Tnazmomnu3 u JICTUTa3MOJIN3 B peaKkTUBaMH, pabora c pernapupoB
JIeTUTa3MOJIU3 B KJIETKE MHUKPOCKOTIOM aHMsI
pacT. KIeTKe»




2 . 3aKOHOMEPHOCTH JKU3HHU HAa OPraHU3MEHHOM

YpOBHE
dorocunte3 | Ypox Ne 2 Jlo3a3ath PaccmarpuBath 1 00BSCHITE 10 [laTunKy 03.09
«"a30BbIE BBIJIEJICHUE pH- CYHKY yd4eOHHMKa IpolLece KHCJIOPO/Ia,
3¢ heKTh KHUCIIOpOJia U Hab6mronaror pH
(dboToCcuHTE3a» HOTJIOLIEHHE JI€MOHCTALlMOHHBIN OTIBIT,
YTII. Ta3a Ipu 3apUCOBBIBAIOT cXeMy
¢doTocuHTE3E YCTaHOBKH, (DUKCHPYIOT XOJ M
N3yuuts pe3yNbTaThl OTIbITa
CYLIECTBEHHbIE IPOHUKHOBEHUS  BHpyca B
MpU3HaKu OakTe- KJIETKY U €ro Pa3MHOKEHUSI.
puii, 1MaHoOakK. [IpuBOUTH IPUMEPHI
U BUPYCOB 3a00JIeBaHM, BbI3bIBAEMbIX
OaKkTepusMU U BUpYyca MU
dortocunTesy | J1abopaTopHas BuisBUTE CoOuparoT ycTaHOBKY JUlsl OnIbITa, [JlaTdnku 10.10
pabota Ne 4 IpoLece U3MEPSIIOT NTOKA3aTeNId CPebl,
«Onpenenenue @I;IKLéaHHH (GUKCUPYIOT U aHATU3UPYIOT E?ICJIOPOI[a,
WHTEHCUBHOCTH YIIEKHCIIOro rasa pe3yibTaThl
Hporecca BOJIHBIM
(ukcaunn pacTeHueEM Mo
YTJIEKHUCIIOTO cusury pH
ra3zakjieTkaMu
BOJIOPOCIHN
XJIOPEJLIBI
doTtocuHTe JIaboparopHast Hatb Boigensats u xapakTepus3oBaTh [Tudposoii 17.10
3 U pabota Ne 5 XapaKTEePUCTUKY Cyllie- CTBEHHBIE [IPU3HAKU MUKPOCKOIT
JIbIXaHUE JemoHcTpanms CYILIECTBEHHBIX CTPOEHUS U IIPOIECCOB U TOTOBBIE
pacTeHuN. OIIBITOB M IBIXaHHS | rpu3HaKOB JKU3HENEATENBHOCTH
Pacturensn CTPOCHHA H
13171 dyHKIHit
OpraHu3M U
€ro 0coOeH-

HOCTH




8 CrpoeHue u JlaboparopHas Jlokasartb lotoBsT mpenapatel, u3mepsitor | JlaTunk 24.10
byHKIIH pabota Ne 5 3aBUCHUMOCTD 00BEKTHI, paOOTAIOT C TATYMKOM, | DIKTPOIPOBOIN
HapY>KHOM «BmmsiHEEe ocMoca | Typropa oT 00pabaTbIBAIOT pE3yIbTATHI MOCTH,

KJICTOYHOI Ha TypropHoe WHTEHCUBHOCTH OTIbITA JTMHEHKa
MeMOpaHbI COCTOSIHHE OCMOTHYECKHX
KIIETOK» POIIECCOB

9 Crpoenue u Jla6.pabota Ne 6 | BeissicHUTH poJib CoOupaltoT yCTaHOBKY ISl OTIBITA, | JlaTuuk 07.11
byHKITIH «CpaBHeHHe KYTHKYJIBI H paboTaroT ¢ TaTINKOM, BJI&KHOCTH
HapyKHOU T dy3nOHHON MpOOKHU B 3alIUTE 00pabaThIBaIOT PE3YNIbTATHI BO3J1yXa
KJIETOYHOI CMOCOOHOCTH KII. | OT HCTIApEHUs OTIbITA
MeMOpaHbI MeMOpaHbI U | BOJBI C

KJIET.000JI0UKI MMOBEPXHOCTH
KOpHEH U KITyOHen
10 PHepretudeckuii Jlad/padora Ne 7 /lokazartpb CoOupaltoT yCTaHOBKY, pa0boTaroT ¢ JlaTumk 14.11
oOmeH B kieTke  Boimenenune CO2 u BBIZCICHHE YTII. Ta3a nmaTaukamu, o0pabaThIBalOT remnepatypsl, pH
[{ukn Kpebca TEIIOTHI M TEIUIOTHI IIPU pe3yabTaThl OMbITA
IPOXK.KJIETKAMHU P CIIUPTOBOM
OpOKEHUY OpOKEHUN
11 Puepretuyeckuii Beimenenune CO2 u [[lokasarh CoOupaltoT yCTaHOBKY, pa0boTaroT ¢ JlaTumk 21.11
0OMeEH. TEIIOTHI» BBIZICICHUE YTII. Ta3a naTyukaMu, oOpadaThIBalOT remneparypsl, pH
M TEIUIOTHI IIPH pE3yabTaThl OMbITA
CIIUPTOBOM
OpOKEHNUN
11 Muto3 Ulab. pabota Ne 8  (Omwmcarh U3MEHEHHUS [IpuroraBIMBarOT BpEMEHHBIE Mukpockor, 28.11
«IloBenenue XPOMOCOMHOTO MUKpOIpenapaThl, U3y4aroT UX 101 Ha00p
XPOMOCOM IIpH amnmapara mpu MHUKPOKCOTIOM, 00pa0aThIBalOT MUKpOIIpENapaToB
MHTOTHHCCKOM MUTO3€ pe3ynbTaThl HaOIIOIEHHH , Habop [uis
NeTICHUH B
KIIETKaX PaCTCHUID» pernapupoBaHus
12 Meiio3 UlaGopaTopHas b U3MEHEHUS [ Tpur-T BpeMEHHbIE MUKPOTIP, Muxkpockor, 05.12
pabota Ne 9 XpOMOCOMHOTI'O M3y4yaroT UX MOJ MUKPOCKOIOM,  HaOop
«lloenenue armapara rnpu 00pabaThIBAIOT PE3YIbTATHI MHUKpOIIPETIapaToB
KPOMOCOM TIpH Meiio3e HaOIIOCHU , HaOop AJist

MEN.IETIEHUN




rpernap-us

N3menunBocTh JIa6. padota Ne 15 | OnBITHBIM ITyTEM Pabota c 6mankamu, BelnosiHeHUe | biank yuera 12.12
MIPUPOTHBIX «Onp-HuE HOPMBI | BBISIBHTH HOPMY MerCTBUI Ha BpeMsl, pacueThl Ha CKOpPOCTH
13 | momyssumii peaKuy Mpu3HaKa | peakluy Mpru3HaKa KaJIbKYJISATOPE MIPOU3BOJIEHON
Ha puMepe peaKmuu,
Omnp-HKEe HOPMBI | CKOPOCTH TTPOH3- CeKyHJIOMep
peakuuu BIX JIBHKCHHI» biank yuéra
MpU3HaKa. JlaGoparopHas (beHOTUNINYECKIX
YactoTsl pabora Ne 16 MIPU3HAKOB,
BCcTpeyaeMocTn | «PacueT 4acToTs KaJIbKYJIATOP
ajtenen BCTPEYAEMOCTH
ajuienen u
TCHOTHIIOB B
MOTYJISALUID
14 [ToBenenue JlabGopaTopHas I'b N3MECHCHHUSI [Ipur-T BpeMEeHHBIE MUKPOTID, Muxkpockor, 19.12
XPOMOCOM IIpU pabota Ne 9 XPOMOCOMHOTO M3y4aroT UX [0 MUKPOCKOIIOM, Habop
Mmeiiotndeckom.ie| «IloBenenue anrnapara npu 00pabaThIBAIOT pe3yabTaThI MHUKpOIIpenapaTo
JICHUH. XpOMOCOM IIpU Melo3e HaOIr0IeHUH B, Ha0Op U1
IToaroroBka MeE. IeJIEHN N npenap-us
MUKpPOIIPEnapaTo
B.
15 CpaBuutenbHas  JlaGopatopHas BbIsIBUTH CXOCTBA [ IpuroraBiuBarOT BpEMEHHBIE MuKkpockor, 26.12
xapakTepucTuka padota Ne 10 1 pa3Iuyus KIETOK MUKPOIP, U3y4ar0T UX O] Habop
OJTHOKJIETOYHbIX  |(«CpaBHUTENIbHAS  [0IHOKJIETOYHBIX MUKPOCKOIIOM, 00pa0aThIBalOT MUKpOIpenapaToB
OpraHU3MOB. XapaKTepUCTHUKA OpraHu3MOB pe3ynbTaThl HAOIIOIEHHUH
0THOKJIETOYHBIX
OcobGeHHoCTH
OpPraHU3MOBY
CTPOEHUS IBIJICHBI
BEJICHOU
16 DKn3HenHble UlaGopaTopHas M3yunts pazBuTHe M3y4aroT o MUKpOKCOIIOM Muxkpockor, 09.01
IUKJIBI pacTeHui  padoTa Ne 11 criopouTa u MOCTOSIHHBIE MUKPOIIP, paboTaroT ¢ Habop
OcoGeHHoCTH «OcoOeHHOCTH ramerodura 1300p., 00pabaThIBalOT pe3ynbTaThl MUKPOIIPENapaToB
pa3BUTHA pa3BUTHSA CIIOPOBBIX PAaCTeHUHN HaOTI01eHUH
MOXOBHJTHBIX MOXOBHTHBIX)»




17 DKusnenHble UlaGopaTopHas N3yunts pazBuTHe M3y4aroT o MUKPOKCOIIOM Muxkpockon 16.01
KBl pacTeHuid  padoTa Ne 12 criopouTa u MOCTOSIHHBIE MUKPOTIP, paboTaroT ¢
/IBoitHOE «OcoOeHHOCTH ramerodura M300p., 00padaTbIBalOT PE3yabTaThl
OILJIOJIOTBOPEHUE  [pa3BUTUSA CIIOPOBBIX PACTEHUU HaOJI0ICHU
[pacTCHUM. [TOKPBITOCEMEHBIX)
[Ipu3Haku ogHO U
ITBYIOTBHBIX
[pacTEHHI
18 OcHoBbl renetuku JladoparopHas N3yunTthb [TpuroTaBinMBaOT BpEMEHHBIE Muxkpockor, 23.01
M CEJICKIUU. pabota Ne 12 0COOEHHOCTH MUKpOIIpEnapaTsl, U3y4arT UX Mo HA00p s
X pOMOCOMBI. «BHenrHee CTpOCHUEBHEIIHETO CTPOEHUS MUKpPOCKOTIOM, 00pa0aThIBalOT [penapupoOBAHMS
CtpoeHue MOJINTCHHBIX MOJIATCHHBIX XPOM. pe3ybTaThl HAaOIFOICHHH
XPOMOCOM XPOMOCOM KOMAapOB- B CBSI3U C
BBOHILIOB)» TPaHCKPUIILIMOHHOMN
AKTUBHOCTBIO
19 ["eneTHKa UlaGopaTopHas OnpenenuThb M3y4aroT 1o MUKPOKCOTIOM Mukpockor, 30.01
HerIoBeKa pabota Ne 13 [MOJIOBOM XPOMaTHH MOCTOSTHHBIE MUKPOIIPEIapaThl, Ha0op It
«OnpeneneHue B KJIETKax paboTaroT ¢ n300p., 00pabaThIBAIOT [IpeHapUPOBAHUS
[10JIOBOT'O BIOPOBOI'0 YEJIOBEKA pe3ynbTaThl HAOMOIEHUH
XpOMaTHHa B
KJIeTKaX
OYKKaIIbHOTO
BIUTENNS YeTIOBEKa»
20 BakonoMmepHoctu [laboparopHas Hayuutbcs M3y4aroT 1o MUKPOCKOTIOM 06.02
HacJIeI0BaHUsL. pabota Ne 14 pacrio3HaBathb (heH. [OCTOSIHHbIE MUKPOIIpENapaThl,
3MeH4YUBOCTD «OnpeneneHue MpU3HAKH Ha paboTaroT ¢ U300paKEHUSIMH,
MPUPOTHBIX reHOTHIIA TUI0JIOBOM HAT.Ipenaparax u 00pabaTbIBaIOT pe3yIbTaThl
MOTTYJISIH. MYIIKH pO30(UIIbI OTIP-Th BO3MOXKHBIE HaOTr0IeHUH
o peHoTUIy» eHOTHIIBI
OpraHu3Ma 1o ero
benoTummy
21 Onpenenenne JlaGopatopHas Paccuurars PaboTa ¢ 6maHkamu, ONMCaHue bnank yuéra 13.02
HOPMBI peakiuu. | padota Nel5 4acToOTy (eHOTHUNOB, pacueTsl Ha (eHOTUIHYECKHX
I'eneTnueckas Omnpenenenue BCTEUAEMOCTH KaJIbKYJIATOPE MPU3HAKOB,




CTpYKTypa HOPMBI PEaKIIUU ayienei u KaJIbKYJIATOP
OIS TCHOTHIIOB TIOIY
22 Pacuer wactoter | JlabopaTopHas Paccunrats PaboTa ¢ bmaHKamu, ONMCaHNe bnank yuéra 20.02
BcTpeuaeMocTH | pabota Nel6 4acToTy (eHOTHIIOB, pacueTsl Ha (EeHOTUNINYECKUX
ayuieneit u reH.. | Pacder 4acToTh BCTEUAEMOCTH KaJIbKYJISATOPE MPU3HAKOB,
DKOJIOTUYECKHE | BCTPEYAEMOCTH ayienei u KaJIbKYJIATOP
(baxTopHI. aJJIeTIeH U TeH.. TCHOTHIIOB TIOITY
23 Okonorudeckne  [Ypok Ne 3 Habmoar0T 1eMOHCTAIIMOHHBIH  |JlaTankm 27.02
(baxTOpBI «OnpeneneHue OTIBIT, 3aPHCOBBIBAIOT CXEMY Kkuciopoaa, pH,
Omnpenenenue CHJTBI BO3JICHCTBUS YCTaHOBKH, (PUKCUPYIOT X0 U XPOPH/I-UOHOB,
CHUTBI BO3JICUCTBUS PKOJIOTHIECKUX pe3yNIbTaThI OTBITA OCBEIICHHOCTH, t,
DKOJIOTUYECKAX  [(paKTOPOB» OTHOCHTEIIBHOM
(hakTOpOB BIIAYKHOCTH
24 YcioBust xu3Hu Ha|Cpeabl )KU3HU JlaThb Bb11ensaTh 1 XapaKTepru30BaTh [Mudporas 06.03
Bemie OpraHu3- MOB Ha  XapaKTEPUCTHKY CyIlle- CTBEHHBIC TPU3HAKH CPeJl  [1TabopaTopust 1o
3emJie: BOJHAS, OCHOBHBIM CcpeliaM PKH3HH Ha 3eMIIe. DKOJIOTUHU
HA3eMHO-BO3/I PKU3HU
MOYBEHHAS,
OpraHu3- MCHHASI.
Y cnoBus KU3HU
OpraHu3MOB B
Pa3HBIX cpeaax.
DKOJIOTHYECKHE
(bakTOpBI: AOMOTHYE-
CKUE, OMOTHYECKUE
M aHTPOIIOTECHHBIE
25 [BakonomepHocTH |Ypok Ne 4 /Toka3zaTh 3aKOH HabmroqaoT AeMOHCTaIIMOHHBIN  |JlaTunku 13.03
nercTBus «Bnusiaue COBMECTHO OTIBIT, 3aPHCOBBIBAIOT CXEMY Temrneparypsl, pH,
DKOJIOTUYECKUX  (COYETaHUS nelicTBus (akTOpOB YCTaHOBKH, (PUKCUPYIOT X0 U KHCIIOPOAa,
(akTOpOB HKOJIOTUYECKUX pe3y/bTaThl OIbITA OCBELIEHHOCTH
(bakTOpOB Ha
MHTEHCUBHOCTh
(hoTOCHHTE3a»
26 [Dxomnoruueckue PJlabopaTopHas BbIssBUTH CobuparoT ycTaHOBKY, paboTaroT ¢ JlaTuuk 20.03
BaKOHKI U TpaBua padora Ne 17 (bu3nuecKux naT4rKaMu, 00padaThIBalOT TEMIIEPATYpPBI




«JlokazaTenbCTBO
(bu3n4IecKoro
MEXaHU3Ma IIpaBUIIa
ATIIEHa»

MEXaHH3M TpaBHIIa
IAneHa

PE3yJIbTaThl ONBITA

27 Dxomormyeckue  [JlaboparopHas BeIIBUTH ColOuparor ycTaHOBKY, paboTatot ¢ JlaTank 03.04
BaKOHBI U NpaBuia padorta Ne 18 (r3naecKux naTyuKkaMu, oOpadaThIBatOT TeMIIepaTypbl
«JloKka3aTenbCcTBO  [MEXaHM3M IpPaBHIIA pE3yJIbTaThI OTBITA
(buznueckoro AnneHa
MeXaHM3Ma TpaBuIIa
beprmana»
28 |Arposkocuctemsl UJlaGopaTtopHas Onpenenutsb CobuparoT ycTaHOBKY, padoTarot ¢ [latuuk Hutpar- [10.04
pabota Ne 19 conepKaHne naTaukamu, o0pabaThIBarOT MOHOB
«OrneHka HUTPATOB B pe3yabTaThl OIBITA
COJICpKAHHS MPOJTyKTaX MTHUTAHUS
HUTPATOB B
PaCTECHHSIX»

29-30 [mobanbHBIE 'Ypok Ne 5 /loka3aTh CBSI3b HabmromaroT neMoHCcTalmoHHbIl  [[eMmeparypsl, 17.04
pkojornueckue  IlapHUKOBBIH IMapHUKOBOTO OTIBIT, 3APUCOBBIBAIOT CXEMY OTHOCUTEIIBHON 24,04
pOOJIEMBI pddext u bddekra ¢ YCTaHOBKH, GUKCUPYIOT XOJ U BIIQXXHOCTH

rio0anbHOE rJ100aTbHBIM pe3yJIbTaThl OIBITA BO3/yxa,
MOTETUICHUEY MOTETUICHUEM Kucnopona, pH
31 | Dxonoruveck O6o06meHue BrisiBuTH Briaensite 1 XxapakTepuzoBaTh [udposas 08.05
ue mpoOIIeMBbI paHee u3y- OCHOBHBIE NIPU- YUHBI IKOJIOTHYECKUX nabopaTopwsl 1Mo
B Onocdepe. YEHHOTO 9KOJIOTUYECKHE npobieM B Guocdepe. 9KOJIOTUH
Oxpana marepuaia. Or- poOIEMbI [Iporuo3upoBaTh 1Mo- CIEACTBHS | (IATYUK BIIaXK-
MIPUPOIBI HOIIICHHE ouocde- pol. UCTOIIICHUS TIPUPOJTHBIX HOCTH, yTJIe-
YeoBeKa K [IpoBecTH O1ICHKY PECYPCOB M COKpAIICHUS KHCJIOTO Ta3a u
IpupoJie B Ka4yecTBa Ouosornye- CKOro KHCJIOPO/Ia)
UCTOPHH Ye- OKpy»Karo- I pa3HooOpa3usi.
JIOBEYECTBA. Cpepl. OO6cyx1aTh Ha KOHKPETHBIX
[TpoGnemsl IpUMe- pax 3KOJOrMYecKHue
ouocdepsl: npo6JIeMBbl CBOE- 'O PeroHa U
HCTOIIEHUE ounocdepsl B 11EIOM.
MIPUPOTHBIX ApryMeHTHpPOBATh
pecypcos, HE00XO0IMMOCTh 3aIUTHI
3arps3HeHue, OKpY>Karollen cpeapl,

COKpallle- HHe

COOJIIOICHUSI TPABUIT




OUOJIOTUYECKOTO

OTHOIIEHHUS K JKUBOU U

paszHooOpasusi. HEXXHUBOU MIPUPOJIC.
JlaGopatopHas
pabota
Ne 6
«O11eHKa KauecTBa
OKpYyKarolen
Cpeb»
32 bakrepuu 1 Pasnoo6pasue N3y4ants BHIIENATh CYNIECTBEHHBIE Lludposoii 15.05
BUPYCHI bopm CYILIECTBEH- HbIE MIPU3HAKU OaKTepHi, MHKPOCKOII U
OpPTraHU3MOB: MpU3HAKU GaKTe- MUaHOOAKTEPHIA U BUPY- COB. FOTOBBIC MU-
OJTHOKJIE- Py, OOBsCHATH (Ha KOHKPETHBIX KpOTIpenapa- Tl
TOYHBIE, LaHOGAKTepHi 1 pUMe- pax) CTPOCHUE U GakTepuii,
MHOTOKJIETOY- Bupycos VsyunTs 3HAUCHUE 6aKT?- puii, raGopatop- Hoe
HBIC U ITUaHOOAKTEPHIA U BUPYCOB.
CYLIECTBEH- HbIE 000py10- BaHHE
HEKJICTOYHBIE. PaccmarpuBaTh B 0OBSCHATH TIO
MpU3HAKK OaKTe- It pUKCAlUK |
bakTepun kak . pu- CYHKY y4eOHUKa mpoliecc
ui
OJTHOKJIC- TOYHBIC puH, .
[aHoO0akTepui u
osiIepHbIE Op-
BUPYCOB
raHU3MBI.
33 Ctpoenue etk (CTpyKTypHBIC YacTd M3yduTh GyHKIUN Paznuath OCHOBHBIE YACTH [{udposoit
KJIETKU: MeMOpaHa, OpPraHouA0B KIETOK, kiaeTkd. Ha3piBaTh M OOBACHAT, |MUKPOCKON U
SI7T1- PO, IUTOTUIa3Ma [BBI- IBUTh MX CYLIECTBEH- HbIE MPU3HAKH BCEX |[FOTOBBIC MH-
C Opra- HOWJIAMHA U [OTIIMYUATEb- HbIE Jacteii kneTku. CpaBHUBATH KpoIpernaparsl
BKIIFOYEHHUS- MH. 0COOEHHOCTH. 0COOCHHOCTH KIICTOK PACTCHHI
Opranouibl KI€TKH 1 JKUBOTHBIX
Boigensats u Ha3bIBaTh
1 ux QyHKIUU
CYLIECTBEH- HbIe MPU3HAKU
MeMOpaHHBIC U
5 CTPOEHUS OPraHOM- JIOB.
HEMEM- OpaHHBIC Paznuuath opraHoubl KIETKH Ha
OpraHOU/IbI, pH- CYHKe y4eOHHKa.
OTJIINYUTCIILHBIC OO0BICHATD (I)YHKHI/H/I
0COOCH- HOCTU UX OT/IEIbHBIX OP- TAHOUIOB B
CTpOEHUS U KUZHENEATEIbHOCTH
pyHKIIT PaCTUTEILHON U KUBOTHOU
KJIETOK
34 Muoroo6pasue O0600611IEHNIE M3y4nTh OnpenensTb OTIUYUTENbHBIC Muxkpockomn
KJICTOK panee uzy- PKU3HEHHBIN [IUKJI NPU3HA- KM KJIETOK MPOKApHOT U [HM(PPOBOI,




YEHHOTO COMATUYECKOM 9YKapHOT. MUKpOIpena-
Marepuana. KJIETKH Ha IIPUMEPE [IpuBoauTh IpUMEpPHI paThl
Msuoroo6pasue MeNSIIMXCS KIeTOK OpPraHu3MOB MPOKAPUOT U Co6mI01aTh
THIIOB KIJICTOK: KOpEIIKa JTyKa OyKapHoT. npasuna paboThl B
CBOOO/THOKHUBY- XapakTepu3oBaTh KaGul- Here,
e u CYILIECTBEHHBIC MPU3HAKU
oOpazyromue KU3HEACSITEIIBHOCTU CBO- oOpameHus ¢
TKaHH, 0O0THOKUBYIIIEH KIETKU U 1a00paTOPHBIM
MIPOKAPHOTEI, DY- KJIETKH, BXOJISIIECH B COCTaB 000py/I0BaHHEM
KapuoThl. PoJib TKaHH.
Y4EHBIX B HaspiBaTh MMEHa y4€HBIX,
M3y4YEHUH KIIETKH. MOJIOKHUB- IITUX HAYaJI0
JlaGopaTtop-Has W3YYCHUIO KJICTKH.
pabo- ta Ne 1 CpaBHUBATH CTPOCHHUE

«MHoroobpa3zue PACTUTENBHBIX U )KUBOTHBIX

KJIETOK SYKapHuOT. KIICTOK.

CpaBHeHuMe q)I/IKCI/IpOBaTBvPGSYJ'IBTaTH

DACTHTEBHBIX I HaOJIIOIe- HUH U AeaTh

BBIBO/IB.

PKUBOT- HBIX

KJIETOK»

35 XUMHYCCKHE O6o06meHue N3y4ants PaznuuaThk 1 Ha3bIBaTh OCHOBHBIE | MUKpOCKOT
BEILIC- CTBA B paHee u3y- XUMUYECKHUI COCTaB HEOpraHMYEeCKUe U OpraHndyeckue | udpoBoii,
KJIETKE YEHHOT'O y pa3HBIX TU- TIOB BE€- IIECTBA KIIETKH. naboparop- HOE

Marepuana. KITETOK. OOBACHATD PYHKIIMHU BOBI, 000py10- BaHUE
OcobenHocTH MUHE- PaJIbHBIX BEUIECTB, 10 U3Yy- YEHUIO

XHUMHYE. COCTaBa
PKUBOW KJICTKH U €TO
CXOJICTBO Y Pa3HbIX
TUTIOB KJIETOK.
Heopr. u opr.
BEI[ECTBA KIJIETKH.
ConepxaHue BOJbI,
MHH. COJIEH,
YTJIEBOJIOB, JIUIIHU-
ITOB, OEJIKOB B
KIIETKE U

OpraHu3Me.

66J'IKOB, YIJjieBO- I0B, JTUIIUIOB
" HYKJICMHOBBIX KHUC- JIOT B
KIICTKC.

CpaBHI/IBaTL XHUMHUYECKHUM COCTaB
KJIC- TOK JKUBbIX OPIaHU3MOB U TCJI
HEXH- BOU Mpupoabl, A€JIaThb
BBIBOBI

XHMH- HECKOI'O
CcocCTaBa KIJIC-
TOK
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