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IHosicHUTEIbHAA 3aIHCKA

AKmyanvHocms npozpammot

[Iporpamma uMeeT COIMaIbHYIO0 3HAUUMOCTD JJIsl Hallero oomiectsa. Poccuiickomy
001IEeCTBY HYXKHBI 00pa30BaHHbIE, HDABCTBEHHbBIE, IPEAIPUUMUYMUBBIE JIIOIU, KOTOPbIE MO-
T'YT CAMOCTOSITEIbHO TPUHUMATh OTBETCTBEHHBIE PEIICHUS B CUTyalUsAX BbIOOpA, MPOTHO-
3Upys UX BO3MOXKHBbIE mocnencTtsus. OnHa U3 3a1a4 00pa3oBaHus Ha CEroJHS — BOCIU-
TaHHE B PEOEHKE CaMOCTOATENIbHOM JIMYHOCTH. /[aHHas mporpamma crocoOCTBYET pa3BHU-
THUIO Y yYallluXCSd CaMOCTOSITENILHOTO MBIIUICHUS, (HOPMUPYET YMEHHs NMpUOOpeTarbh u
IPUMEHSTH, OJyYEHHbIE 3HAHUS Ha MpakTuke. Pazputre u popmupoBaHue BbIlIIEyKa3aH-
HBIX KayeCTB BO3MOXKHO Ojarojapsi pa3BUTUIO HAy4YHO-TIO3HABATEJIBHOTO HMHTEPECA BO
BpEMs 3aHATUU.

Kypc npeana3zHayeH ydamumcs CTapiiei MKOJIbl €CTECTBEHHO-HAyYHOr0, TEXHOJIO-
TMYECKOr0 WM YHUBEPCAIBLHOTO NMpoQuieil 00ydeHus: 1 MOXKET OBbITh, KaK 0053aT€IbHBIM
Y4EOHBIM MPEAMETOM IO BHIOOPY yualllerocs U3 KOMIIOHEHTa 0Opa30BaTEIbLHON OpraHu-
3alliM B BapUaTHBHOM 4acTH y4eOHOro IjlaHa, TaK U KypCOM B paMKax BHEYPOUYHOH Jiesi-
TEIbHOCTU W/WIK JOTOJHUTEIBHOrO oOpa3zoBaHus. Ilocobue pexomMeHyeTcs: UCIOib30-
BaTh ISl IPOBEJICHNUS JIEKTUBHBIX KypCOB.

KoHuenuusi coBpeMeHHOTro 00pa30BaHUs MOAPA3yMEBAET, YTO YUUTENb MEPECTaET
OBITh OCHOBHBIM MCTOYHMKOM HOBBIX 3HAaHUM, a CTAaHOBUTCS OPraHU3aTOPOM IO3HABA-
TEJIBHOUN JAEATENBbHOCTH yYaluXcsi, K KOTOPOH MOXHO OTHECTH M UCCIEAOBATENBCKYIO JIe-
ATeNbHOCTh. COBpEMEHHBIE SKCIEPUMEHTAIBHBIE UCCIENOBAHUS MO XUMHUHU YK€ TPYIHO
Npe/ICTaBUTh 0€3 MCIOJIb30BAHUS HE TOJIBKO AHAJIOTOBBIX, HO U LU(POBBIX U3MEPUTEINb-
HBIX MpuOopoB. B denepanbHoM rocyaapcTBeHHOM oOpazoBaTenbHoM ctangapte (PI'OC)
MPOIKUCAHO, YTO OJTHUM M3 YHUBEPCAJIBHBIX YUEOHBIX JEHCTBUMN, MIPUOOPETAEMBIX YUalllH-
MUCS, JOJDKHO CTaThb YMEHHUE IIPOBEACHUS OIBITOB, MPOCTBIX 3KCIEPUMEHTAIBHBIX HC-
CJIEIOBAaHUM, MPSAMBIX U KOCBEHHBIX M3MEPEHHUI C MCIOJIb30BAHUEM AHAJIOTOBBIX U LU (-
POBBIX HM3MEPUTENBbHBIX MPUOOPOBY». I 3TOro y4uuTenb OMOJOTHHA MOKET BOCHOJIB30-
BaThCsl y4€OHBIM 000PY/I0BaHKE HOBOTO MOKOJIECHUS — IIU(PPOBBIMU JIaOOPATOPUSIMHU.

[Mudpossie aboparopun Mo OGEOJIOTHH MPEICTABICHBI JATYNKAMU JIJIT U3MEPEHUS U
perucTpa\liuy pa3IMYHBIX MMapaMeTpoB, UHTepdeiicamu cOopa JaHHBIX M MPOrPAMMHBIM
o0OecrieueHrneM, BU3YaTU3UPYIOIIUM 3KCIIEpUMEHTAIbHbIE JaHHbIe Ha 3KkpaHe. [Ipu stom
HKCIIEPUMEHT OCTa&TCSl TPAAUIIMOHHO HAaTYpHBIM, HO JaHHbBIE dKCIEpUMEHTa 00padaThi-
BAIOTCSl ¥ BBIBOJSITCS Ha DKpaH B peajibHOM MacilTabe BPEMEHU U B pallMOHAIBHOW Ipa-
(uueckoil popme B BHJI€ YUCIICHHBIX 3HAYCHUM, AuarpaMM, rpaduxkoB u tadnuil. OCHOB-
HOE BHUMAaHHUE YYaIIMXCSl IPU 3TOM COCpPE0TAauYMBAETCsl HE Ha COOpKE M HAaCTPOMKE dKC-
MIEPUMEHTAIBHOW YCTaHOBKH, @ HA IPOEKTUPOBAHUM PA3IMYHBIX BAPUAHTOB IPOBEICHHUS
HKCIIEPUMEHTA, HAKOIIJICHUH JaHHBIX, UX aHAIM3€ U MHTEpIpeTaluu, (OpMYyITUPOBKE BhI-
BOJIOB.



C TOUYKH 3peHHs HAYKH, SKCIIEPUMEHT — 3TO UCCIIE0BATEIbCKUIM METO 00yUYeHHUS,
KOTOPBIN MOJAHUMAET MO3HABATENbHBIN MHTEpEC Ha 0o0Jjiee BHICOKUN YPOBEHb, YCUIIMBAET
MOTHUBAIIMIO CAMOCTOSITENBHON HNESATENbHOCTU. MccmenoBaTenbCKuii METON  SABIISIETCS
yclioBueM (HhOpMUPOBAHMS UHTEpECa, MOTPEOHOCTH B CAMOCTOSITEIbHOM, TBOPUECKON Aesi-
TEJIbHOCTH YYalllUXCS.

NccenmenoBarenbCKuid TPOLECC COCTOMT M3 HECKOJIBKMX JTAIlOB: Pa3/IelICHUE CMECH
BEIIECTB, BBIJCIICHNE MOJIEKYJI OMPEACIIEHHOTO CTPOCHHUS, X UACHTU(UKALUS U U3yUCHUE
poJiK B METa0O0IU3ME.

3aHATHS. UHTETPUPYIOT TEOPETUYECKUE 3HAHUSA, U TPAKTUUECKUE YMEHUS, U HABBIKU
yUalluXcsl B €AMHOM IPOIIECCE NESITEIbHOCTH YU4eOHO-HCCIIEIOBATENBCKOTO XapaKTepa.

JlaHHBIN KypC coaepKaTeIbHO CBA3AaH C KypcaMu XUMHH, OMOJIOruH, (PU3UKHU U HO-
CUT MHTEIPUPOBAHHBIN XapaKTep, CIOCOOCTBYSl Pa3BUTUIO €CTECTBEHHO-HAYYHOTO MHUPO-
BO33pEHUsI yyauuxcsi. B yueOHOM MiaHe 3lEKTUBHBIN Kypc «buUOXuUMUS SIBIsSETCS 4a-
CTBIO TpeAMETHOW oOnactu «EcTecTBEHHO-HAay4HblE NpeaMeTb. Martepuan mocoOus
00€ecreynBaeT: 3HaKOMCTBO C COBPEMEHHBIMU ()YyHAAMEHTAIbHBIMA M TPHUKIAJIHBIMU HC-
CJIEOBaHUSIMH B 00JIaCTH OMOXUMHH; (POPMUPOBAHUE Y OOYHAIOIIMXCS KOHBEPTEHTHOTO
MBIIUIEHUS; yriIyOneHne U 0000IIeHNe 3HAHUM HIKOJBHUKOB O BBICOKOMOJIEKYJISIPHBIX
BEII[ECTBAX, METOJaX WX WM3YUYEHUS; PACKPHITHE MPUHIMIIOB (DYHKIIMOHUPOBAHUS >KUBBIX
CUCTEM; 3HAKOMCTBO C MCTOPUEHN PAa3BUTHS €CTECTBO3HAHUS U COBPEMEHHBIMH pa3padoT-
KaMH Y4Y€HBIX; BOCIHTAaHHE OEpEeX)HOr0 OTHOIIEHUS K >KUBOW Mpupoae, GopMHpOBaHUE
KyJIbTYpbl MUTaHUs; 00y4eHUE apryMEHTUPOBAHHOMY BEICHUIO JAMCKYCCHUU; KEJIAHHUE 3a-
HUMATbhCsl HAYYHO-TIPAKTUYECKOU JeATENBHOCTHIO.

[Tocobue conepXUT METOAMYECKHEe KOMMEHTAapUH MO OpraHM3alMU 3aHATUH (0Co-
OCHHOCTH, CTPYKTYpa, COACpKaHUE, BUJIBI ICSITEIHLHOCTH, (DOPMBI 3aHATHH | T. 1.). Ha 3a-
HATHUSAX yYallluecs pa3BUBAIOT AHAJUTHUECKHUE CIIOCOOHOCTU MPH MPOBEACHUU MpaKTHYE-
CKUX paboT, YCTaHaBJIMBAIOT MPUYUHHO-CIIECICTBEHHBIE CBSI3U MPU U3YYEHUU METOJIOB
OMOXMMUH, Y3HAIOT O BO3MOKHOCTSIX MX MPUMEHEHHUS B MEIWLMHE, MUILEBOW MPOMBIII-
JIEHHOCTH, (papMaIneBTHKE.

Ilenesas ayoumopusn

VYyammecs 10 u 11 xkmaccoB o01ieo0pa3oBaTeIbHBIX IIKOJ, KOTOPhIE 000PYT10BaHbI
«I1IKOJIbHBIMU KBAHTOPUYMAMM.

Lenv npocpammot

O3HaKOMUTH y4alMXcsi ¢ OMOXMMHEN Kak HayKOM 3KCIEpUMEHTalIbHOM, COUYeTaro-
el B cebe OpraHmvecKyro XuMuI0 U Ouosioruto. Takke TaHHBIA Kypc MOMOXeET chopMu-
pOBaTh HaBBIKA CAaMOCTOSITENIbHON padOThl ¢ MUPPOBBIMU JATYMKAMU, TPOBEJICHUS U3MeE-
peHuit 1 00pabOTKH MOTYUYCHHBIX U3MEpeHU. Pa3BUTh MO3HABAaTEIbHBIN HHTEPEC U METa-
npeIMeTHbIe KOMIETCHIIMH OOy4aroluXcs 4epe3 MPaKTHUECKYIO AESITeNbHOCTD; PacIlt-
pUTH, YIIIyOUTh U 00OOIIUTH 3HAHHSI O CTPOCHUH, CBOMCTBAX M (PYHKIHSIX OMOMOJIEKYI;
chopMHUpPOBATh YCTOMYHMBBIA HHTEpEC K MPOPECCHOHAIBHOU MEATeTLHOCTH B 00JIacTH



CCTCCTBCHHBIX HAYK.

I[Inanupyembie pe3yibTaThl 0CBOEHHUS Y4eOHOT0 NpeIMeTa XMMHUH € ONIUCAHNEM YHH-
BepPCAJILHBIX YY4eOHbIX JeHCTBU, JOCTUTAeMbIX 00YYAKOIUMHUCS
JIuunocmmuoie pezyiomamol:
Obyuarowuiics noay4um 603MOHNCHOCMb OJisl POPMUPOBAHUSA CTLEeOYIOUWUX TUYHOCTIHBIX
YVII:

ompeiesIeHHe MOTHBALUKA U3YYeHUsI y4eOHOTO MaTepuaa;
OLICHHMBAHUE YCBAaUBAEMOI'0 yUeOHOTO MaTepHalia, UCXO0/Is U3 COLUATBHBIX U TMYHOCTHBIX
IICHHOCTECH;
(dhopMHUpOBaHUE 1IETTOCTHONW HAYYHOU KaApTUHBI MUPA;
MMOHUMaHUE BO3PACTAIONIEH POJIM €CTECTBEHHBIX HAYK M HAYYHBIX HCCIEIOBAHHHN B CO-
BPEMEHHOM MHPE, MOCTOSIHHOTO TMpoliecca SBOJIOIUU HAYYHOI'O 3HAHUS, 3HAYUMOCTHU
MEKIyHApOJHOTO HAyYHOT'O COTPYAHUYECTBA;
OBJIQJICHUE HAYYHBIM ITOAXOJ0M B PEIICHUH 3a71a4;
OBJIAJICHHUE SKOCHCTEMHOM TTO3HOBATEIHHOM MOJIENIBIO U €€ MPUMEHEHHE B 11X IPOrHO3a
AKOJOTUYECKUX PUCKOB JIJISl 3I0POBbsI JIIO/IeH, 0€30MaCHOCTH JKU3HH,
OLICHMBAHUE COIMAJIbHON 3HAYUMOCTH NpodecCrid, CBI3aHHBIX ¢ OMOJIOTUEH;
dbopmupoBaHre yMeHUN 0e30macHOro u 3(PEKTUBHOIO HUCIOJIH30BAHUS Ja0OPATOPHOTO
00opyI0BaHUs, IPOBEICHNS TOYHBIX M3MEPEHUHN U aJICKBAaTHOMN OIICHKU TOJyYCHHBIX pe-
3yJbTaTOB, MPEACTABICHUS HAyYHO OOOCHOBAaHHBIX apTyMEHTOB CBOMX JICUCTBHI, OCHO-
BaHHBIX Ha MEKIIPEIMETHOM aHAIIN3E YICOHBIX 3a1a4.

Memanpeomemmnuwie pe3yivmamaol:

Pezynamuenvie

Obyuarowuiics noay4um 03MONCHOCHb OJisL POPMUPOBAHUS CTLEOYIOUWUX Pe2YNAMUG-
Hoix YV
1eyiernosaraHue, BKIIIOYas MOCTAHOBKY HOBBIX IIeJiel, MpeoOpa3oBaHUE MPaKTUYECKOU
3a/1a4M B MO3HABATEJIbHYI0, CAMOCTOATEIIbHBIM aHAIW3 YCIOBUN JOCTHXKEHUS 1I€JU Ha OC-
HOBE y4éTa BBIJICIICHHBIX YIUTEIIEM OPUCHTUPOB JICHCTBUS B HOBOM y4eOHOM MaTepHaie;
MJIAHUPOBAHKE ITyTH JOCTIKEHUS TETIeH;
yCTaHaBJIMBAHUE IIEJICBBIX MPUOPHUTETOB, BBHIICICHNE AIbTEPHATUBHBIX CIIOCOOOB JTOCTHU-
KEHUS 1IeTN U BBIOOp Hanbosiee 3 pexTuBHOTO criocoda;
YMEHHUE CaMOCTOSTEIILHO KOHTPOJIUPOBATH CBOE BPEMsI M YIIPABIISITH UM;
yMEHUE IPUHUMATh PEIICHUS B MPOOJIEMHON CUTYaIIHH;
MMOCTaHOBKA y4eOHOM 3a71a4uM, COCTABJICHUE TIJIaHaA U TTOCJIEI0BATEIbHOCTH ACHCTBUM;
opraHu3aIus padoyero MecTa IMPH BHITIOJHEHUH XUMUYECKOTO SKCITCPUMEHTA,;
MIPOTHO3WPOBAHUE pe3yjIbTaTa YCBOCHHUS, OIEHMBAHHWE YCBOCHHOTO MaTepuasa, OIeHKa
KadecTBa M YPOBHS YCBOCHMsI, KOPPEKIUS B TUTAH U CIIOCOO JEHCTBHS MPU HEOOXOAMMO-
CTH.



Ilo3znasamenvHuie
Obyuarowuiica noayuum 03MOMCHOCMb OJisl PoPpMUPOBAHUS CIe0YIOUWUX NO3HABA-

menvrvix YV/I:
MIOKCK U BblJIeNIeHHE UH(OpMAIUK;
aHaJIM3 YCJIOBUU M TpeOOBaHMI 3a/lauM, BEIOOP, COMOCTABIECHNE U 0OOCHOBaHME CIIOCO0a
pellIeHus 3a1auH;
BbIOOp Hanbosee YPPEKTUBHBIX CIIOCOOOB PEIICHUs 33Ja4d B 3aBUCUMOCTH OT KOHKPET-
HBIX YCIIOBUU;
BBIIBUKEHUE M 0OOCHOBAHKE TUIIOTE3bI, BHIOOP crioco0a e€ MpOBEPKH;
CaMOCTOSTENIbHOE CO3J]JaHUE aJTrOpUTMa JCSATEIBHOCTU MPU pPEUICHUU MpoOJIeM TBOpUe-
CKOTO Y IIOMCKOBOTO XapaKTepa;
y4acTBOBATh B MPOEKTHO-UCCIIEIOBATENBCKON ACSITENFHOCTH;
MIPOBOANTDH HAOIIOIEHUE U SKCTIEPUMEHT MO/ PYKOBOACTBOM yUUTEINS,
OCYIIECTBIISITh CPaBHEHHUE, KIacCHU(PHUKAINIO, CAMOCTOSTENIHHO BBHIOMpAas OCHOBAaHUSA U
KPUTEPHUH T YKa3aHHBIX JIOTHYECKUX OTepaIui;
OOBSCHSTH SIBJICHUS, IPOIECCHI, CBSI3U U OTHOIIEHUS, BBISBIISIEMbIE B XOJI€ UCCIICIOBAHUS;
YMEHHE OpraHU30BbIBATH UCCIIEIOBAHUE C LENbIO POBEPKHU TUIIOTE3;
yYMEHHUE JIeNIaTh YMO3aKItOUeHUS (MHIYKTUBHOE U 10 aHAJIOTUU) U BBIBOJIBI;
BBISIBIIATH MPUIUHBI U CIICIACTBUS POCTHIX SBJICHUM.

Kommynukamuenvie

Obyuarowuiics noayyum 603MO*CHOCHb Ol POPMUPOBAHUSL CTIEOVIOUJUX KOMMYHU-
kamuenwvlx YVJ]:
MOJIHOE U TOYHOE BBIPAKEHHE CBOMX MBICICH B COOTBETCTBUU C 3a/lauaMU U YCJIOBHUSIMHU
KOMMYHUKAIIHH;
aJICKBaTHOE KCIIOJB30BAHUE PEUEBBIX CPEACTB JIJISi TMCKYCCUM M apryMEHTAllMd CBOEH
MO3UIMH, YMEHUE TPEICTaBISITh KOHKPETHOE COAEpKaHUE C COOOIIEHHUEM €0 B MUCbMEH-
HOW ¥ yCTHOU (popme, onpeieieHrne Croco00B B3aUMOICUCTBHUSA, COTPYIHUYECTBO B IO C-
Ke 1 cOope nHpopmanuu;
ompeseNieHue croco00B B3aMMOCHCTBYSI, COTPYAHUUYECTBO B MOUCKE U cOOpe MHPOpMa-
[IMY, y9acTUE B JUAJIOTE, TUTAHUPOBAHUE OOIIMX CIOCOOOB paOOTHI, MPOSIBJICHUE yBAXKU-
TEJTHLHOTO OTHOIICHUS K JPYTHUM 00y4aeMbIM;
OTHCAHUE COJEPKAHUS BBIMOJTHIEMBIX JCUCTBUI C IIEJIBI0 OPUEHTUPOBKH MPEAMETHO
MPAKTUYECKOU JIESITENbHOCTH;
YMEHUS YUUTHIBATh Pa3HbIC MHCHHUS U CTPEMHUTHLCS K KOOPAWHAIIUN PA3IUIHBIX TTO3UITUH B
COTPYJIHUYECTBE;
dbopMynpoBaTh COOCTBEHHOE MHEHHE U MO3UIINIO, apTyMEHTHPOBATh U KOOPAUHUPOBATH
e€ C Mo3ULHUsAMHU NMapTHEPOB B COTPYAHUUECTBE MPU BHIPAOOTKE OOIIETO PEUICHUS B COB-
MECTHOH JIeSITeILHOCTH,
OCYIIECTBIISITh B3aUMHBIA KOHTPOJb M OKa3blBaTh B COTPYAHUYECTBE HEOOXOIUMYIO



B3aUMOIIOMOLIb;
IUTAHUPOBATh OOLIME CIOCOOBI PabOThI; OCYIIECTBISTH KOHTPOJIb, KOPPEKIIHIO, OLEHKY
nercTBuil mapTHEPa, YMETh YOCK/1aTh;
UCIIOJIb30BaTh a/ICKBATHBIE S3BIKOBBIE CPEACTBA AJI OTOOpPaKEHUSI CBOMX UYyBCTB, MBICJIEH,
MOTHBOB U MOTPEOHOCTEH; 0TOOpaXkaTh B peuu (OMUcaHue, OObSICHEHNE) COIEPKAHUE CO-
BepIIaeMbIX JACHCTBUI Kak B (poOpME TPOMKOM COLMAIM3UPOBAHHON peuu, Tak U B popme
BHYTPEHHEW peuu;
pa3BUBaTh KOMMYHUKAaTHBHYIO KOMIIETEHTHOCTb, MCHOJIb3YsSd CPEACTBA YCTHOM M MHUCH-
MEHHOI KOMMYHUKAIIMK TIPU padoTe ¢ TEeKCTaMU y4eOHHMKA U JIOTOJHUTEIBHOM JIUTEepaTy-
pOii, CIpaBOYHBIMHU TaOJIUIIAMU, MPOSIBISATE TOTOBHOCTh K YBaXKEHUIO MHOM TOYKHU 3pEHUS
pHu 00CYXJIE€HNUHU PE3YIbTATOB BBHIIIOJHEHHON PaOOTHI.

Ilpeomemmnuwie pe3yromamaol

Obyuarowuiics Hay4umcsi.
BBIJICJISITh CYIIECTBEHHBIX MPU3HAKOB OMOJOTHYECKUX OOBEKTOB (OTIIMYUTEIbHBIX MIPU-
3HAKOB JKMBBIX OPTAaHU3MOB; OpraHHU3Ma YEeJIOBEKA; IKOCUCTEM; OHoc(ephl) U MPOIIECCOB
(0OMeH BellecTB U MpEeBpalleHNue YHEPTUH, TUTAHKE, AbIXaHUE, BbIIEIECHUE, TPAHCIIOPT
BEILIECTB, POCT, PA3BUTHE, PA3MHOKEHHUE, PErYJISALNS )KU3HEAEITEIBHOCTH OPraHU3Ma;
KpYTrOBOPOT BEILLECTB U MPEBPALLEHUE SJHEPTUN B IKOCUCTEMAX );
MIPUBOJMTH JI0KA3aTEIbCTBA (APIYMEHTALIMSI) POJICTBA YEJIOBEKA C MIEKONUTAIOIUMU
’KUBOTHBIMH; B3aUMOCBSI31 YEJIOBEKA U OKPYKarOUIEH CpeJibl; 3aBUCUMOCTH 3/10POBbS Ue-
JIOBEKA OT COCTOSIHUS OKPY’KaIOIIEeH cpeibl; HEOOXOAMMOCTH 3allUThl OKPYXKaIoLen cpe-
JIbL; COONTIOACHUS MEP MPOPUIAKTUKH 3a00JIE€BaHUM, BBI3bIBAEMbBIX PACTEHUAMM, KUBOT-
HBIMH, OaKTepUsIMH, TpubaMu U BUpycaMu, TpaBMaTu3Ma, ctpecco, BUY-undeknuu,
BPEIHBIX MIPUBBIYEK, HAPYILICHUSI OCAHKH, 3pEHUS, CIIyXa, MHPEKIIMOHHBIX U MPOCTYIHBIX
3a00/1€BaHNUI;
OTIpEEIATh MPUHAJICKHOCTh OMOJIOrMUECKUX OOBEKTOB K OIpPENEICHHON CUCTEeMaTHye-
CKOU T'pyTIIIE;
OOBSACHATH POJIb OMOJIOTHH B MPAKTUYECKOU 1€ATEbHOCTH JIFOCH; MECTa U POJIM YEJIOBE-
Ka B PUPOJIC; POJICTBA, OOIIHOCTH MPOUCXOXKIEHUS U IBOJIIOIIMU PACTEHUN U KUBOTHBIX
(Ha mpuMepe COMOCTaBIEHUS OTACIBHBIX IPYIII); POJIU PA3IUYHBIX OPraHU3MOB B )KU3HU
YeJIOBEKA; 3HaUCHUs OMOJIOTMYECKOTO Pa3HOOOpa3us i COXpaHeHUs Onocdepsl; Mexa-
HU3MOB HACJIEJICTBEHHOCTH U U3MEHUYHUBOCTH, MPOSIBICHUS HACJIEICTBEHHBIX 3a00JIeBaHMI1
y 4enioBeKa, BUI000pa30BaHUsI U MPUCITOCOOJICHHOCTH;
pasnuyaTh Ha Ta0JUIAX YACTU U OPTaHOU/IbI KJIETKH, OPIraHOB M CUCTEM OPTraHOB YeJlOBe-
Ka; Ha KUBBIX O0BEKTAX M TAaOJUIAX OPTaHOB LIBETKOBOT'O PAaCTE€HUs, CheA0OHBIX U JI0BU-
ThIX TPUOOB; ONACHBIX ISl YEJIOBEKA PACTEHUI U )KUBOTHBIX;
CpaBHHMBaTh OMOJIOTMYECKUE OOBEKThI M MPOILECChl, YMETh Je1aTh BHIBOABI U YMO3aKIIIO-
YEeHUs! HA OCHOBE CPaBHEHUS;
OOBSICHATH POJIb OMOJIOTHH B MPAKTUYECKOM IESTEIBHOCTH JIIOIEH; MECTA U POJIH YEJIO-



BEKa B IPHUPOJIEC; POACTBA, OOITHOCTH MTPOUCXOXKICHUS U SBOTIOIUN PACTCHUH U )KUBOT-
HBIX (Ha MpUMEpe COMOCTABIICHUS OTACIBbHBIX TPYIII); POJIA PA3IUUYHBIX OPTAHU3MOB B
’KU3HU YE€JIOBEKa; 3HAUCHUS OMOJIOTMYECKOT0 pa3HOOOpas3us 11 COXpaHeHust Onocdepsi;
MEXaHU3MOB HACJIEACTBEHHOCTH U U3MEHYUBOCTH, MPOSIBJICHUS HACJIEICTBEHHBIX 3a00J1€e-
BaHUH y 4eloBeKa, BUA000pa30BaHUs U MPUCTOCOOIEHHOCTH;
pasznuyaTh Ha TaOMUIIAX YaCTH U OPTaHOUIBI KJIETKH, OPTAaHOB U CUCTEM OPTaHOB YEJIOBeE-
Ka; Ha )KUBBIX 00BEKTaX M TaOJIUIIaX OPraHOB IIBETKOBOT'O PACTEHUS, CheJOOHBIX U SOBU-
THIX TPHOOB; OMTACHBIX TSI YEJIOBEKA PACTCHUI M )KUBOTHBIX;
3HATh OCHOBHBIE MPaBHJIa MMOBEJCHUS B IPUPOJIE U OCHOB 3I0POBOI0 00pa3a KU3HU
IPOBOJUTH aHAIM3 U OLIEHKY IMOCJEICTBUIA EATETbHOCTH YEJIOBEKa B MPUPOJIE, BIUSHUS
(aKkTOpOB pUCKa Ha 37J0POBbE YEIIOBEKA,
XapaKTeprU30BaTh METOIbI OMOXUMHYECKUX UCCIETOBAHUIT;
MPOBOAUTEL Y4E€OHO-UCCIEOBATEIBCKYIO JCATEILHOCT: BBIJIBUTATh TUIIOTE3bI, TIAHUPO-
BaTh paboTy, oTOMpaTh W MpeoOpa3oBbIBaTh HEOOXOAMMYIO HH(OpPMAIHMIO, MPOBOAUTH
AKCIIEPUMEHTHI, HHTEPIPETUPOBATH PE3YJIbTAThI, J€JIaTh BHIBOJIBI HA OCHOBE MOJYYCHHBIX
pE3yIbTaTOB;

Obyuarowuiics noayyum 603MO*CHOCHb HAYUUMBCA.!
OBJIAJIETh YMEHUEM OIICHUBATH C ICTETUUECKOM TOUKHU 3pEHUsT 00BbEKThI dKUBOW TTPUPOJIbI;
JIOKa3bIBATh B3aUMOCBSI3b OPTraHOB, CUCTEM OPTaHOB C BBIMTOJHAEMBIMHU (QYHKIIUSIMU;
pa3BUBaTh O3HABATEIbHBIE MOTUBBI U UHTEPECHI B 00JIACTH aHATOMUU U (PUZUOJIOTHH,
MPUMEHSITh aHATOMUYECKHUE MOHSTUS U TEPMHUHBI JJI BBIIOJTHEHUS MPAKTUUYECKUX 3aja-
HUM.

DopMbI KOHTPOJIS

- KoHTpoib pe3ynbTaToB 00y4eHUsI B COOTBETCTBUHU C JaHHOK 00pa30BaTeIbHOM
MIpOrpamMMoil MPOBOAUTCS B (OpME MUCHbMEHHBIX U IKCIIEPUMEHTAIBHBIX PaboT, MpeIo-
JlaraeTcs MpoOBEICHUE MPOMEKYTOUHOM U UTOTOBOM arrectauuu. [ IpoMmexxyrouHas arre-
CTalus MPOBOJIUTCS B BUJI€ TECTUPOBAHUS 10 TEMaM Kypca, IPUHUMAIOTCS OTYETHI 110
MPaKTUYECKUM pab0OTaM, CaMOCTOSATENIbHbIC TBOPUECKUE PAOOTHI, UTOTOBBIE YUEOHO-
HCCIIE0BATENIbCKUE TPOEKTHL. ITOroBO€E 3aHsATHE NPOXOJAUT B BUJIE HAYYHO-
MPaKTUYECKON KOH(MEPEHITUN WM KPYTJIOTO CTOJA, T/E 3aCTyIITUBAIOTCS TOKIIA b yda-
IITUXCSI IO BEIOPAHHOM TEME UCCIIEI0BAHUS, KOTOPHIE MOTYT OBITh TIPEICTABICHHI B (hopMe
pedepaTa wim 0T4ETA 110 UCCIIEIOBATEILCKON padoTe.

Cpoxu peanuzayuu

- Ilporpamma paccunrtana Ha 2 roja o0ydeHus. [lepuoAMIHOCTh 3aHATHIL: eXKEeHe-
JeNbHO. JITUTEIbHOCTh OJJTHOTO 3aHATHS — 1 akaJeMHYSCKHUI Jac.

Dopmbl u Memoovl 00yUeHUs

+  YuuTens pacnpeaenseT y9amuxcs B yaeOHYI0 TPYIITy MOCTOSSHHOTO COCTABa.



Conep:kanue Kypca

10 KJIACC

Pa3znea 1. Kierka

benku. Jlaboparopnas padota Ne 1 «3yueHue ¢pepMeHTaTUBHON aKTUBHOCTHU CIIFOHBD)

Hyxneunoseie kuciotel. Jlaboparopnas padora Ne 2 «Bsigenenue u ounctka JJHK u3
KJIETOK pacteHmit». Opranemwisl kietku. Jlabopatopuas padora Ne 3 «Ilmazmomm3 u me-
MJ1a3MOJIN3 B PacTUTENbHON KieTke». @orocuaTes. ['azoBbie addexTsr PporocuuTesa. Jla-
6oparopnas pabora Ne 4 «Onpesenenre HHTEHCUBHOCTH Tpoliecca (PUKCalUU YTIACKUCIO-
ro raza KJeTKaMH BOJIOPOCIIH XJopesuibly. JlabopaTopHast padota Ne 5 «Bnusinue ocmoca
Ha TYPTOPHOE COCTOSIHHUE KIIeTOK». JlabopaTtopHas padota Ne 6 «CpaHenue nuddy3non-
HOM CIOCOOHOCTH KJIETOYHON MeMOpaHbl U KJIETOUHOM 000s104Kku». JITabopaTopHast pabota
Ne 7 «Boinenenue yriekuciaoro ra3a v TeIIoThl JPOKKEBBIMU KIETKAMU MPU OPOKEHUNY.
Jlabopatopnast padota Ne 8 «IloBeneHue XpoMOCOM MPU MUTOTUYECKOM JICTICHUU B KIIET-
Kax pacteHui». Jlaboparopnas pabora Ne 9 «IloBeneHne XpoMOCOM IPU MEHOTUYECKOM
JICJICHUH B KJIETKAX PACTCHUI».

Pa3znesn 2. PazMHoOKeHNe U Pa3BUTHE OPraHU3MOB
JlaGoparopnas padota Ne 10 «CpaBHUTENIbHAS XapaKTEPUCTHUKA OJTHOKJIETOYHBIX Opra-
HU3MOBY. JIabopaTopHas padota Ne 11 «OcoGeHHOCTH pa3BUTHS MATTOPOTHUKOBUIHBIX).

Pa3nen 3. OCHOBBI TeHeTHKH M CeJIEKIMHU

Jlaboparopnas pabota Ne 12 «BHemiHee cTpoeHHE MOJUTEHHBIX XPOMOCOM KOMa- POB-
3BOHIIOBY». JlaboparopHas padota Ne 13 «OmnpeneneHue mojOBOro XpoMaTHHA B KJIETKax
OYKKaJIbHOTO AMUTENus yeaoBekay. Jlaboparopuas padota Ne 14 «Onpenenenue reHoTUNA
JI0/TOBOM MYIIIKH IPO30(UIIBI IO PEHOTHITYY.

11 KJIACC
Pa3nen 1. Buag
Jlabopatopnas pabota Ne 1
«OmnpeneneHnue HOPMbI PEeaAKIUU NIPU3HAKA HA MPUMEPE CKOPOCTU MPOU3BOJIHHBIX JBU-
KEHUN.
ONBITHBIM ITyTEM BBIIBUTH HOPMY PEaKIIMK MTPU3HAKA.

JlaGoparopHas pa6ota Ne 2
«Pacder 4acTOTBI BCTPEYaeMOCTH ajuieliell 1 TCHOTHUITOB B MTOMYJIAAM». PaccunuTaTh
JaCTOTY BCTEYACMOCTH aJUIeJIC U TCHOTHUITOB TTOMYJISAIINH.

Pa3zpnen 2. Jkocucremsl

OnpeneneHne CHITbI BO3IECHCTBUS IKOJIOTHUESCKHX (PaKTOpoB. BimsiHUe coueTaHus KO-
JIOTUYECKHUX (haKTOPOB HA MHTCHCHUBHOCTH (POTOCHHTE3a) JlokazaThb 3aKOH COBMECT-
HOTO JIHCTBHUSA (DAKTOPOB.

JlabopatopHuas pa6ota Ne 3 «JlokazaTenbCTBO (HU3UIECKOTO MEXaHW3Ma TMpaBuia AJl-
JeHa» BBIIBUTH GU3HYECKUX MEXaHU3M TpaBmiia AJIJIcHa.



JIaGoparophas padota Ne 4 «JlokazarensCTBO (U3NUECKOTO MEeXaHU3Ma npaBuia bepr-
MaHa». BeIIBUTH pU3nUecKknx MexaHH3M NpaBuiia AJUieHa.

JIaGopatopnast pabota Ne 5 «Orenka cojepaHus HUTPATOB B pacTeHusx». Ompene-
JHTH COACPKAaHHE HUTPATOB B MPOMYyKTax muTaHus. [lapHukoBbIi 3ddexT u rmodambHoe
noterieHue. Jloka3aTh CBsI3b MAPHUKOBOTO 3P QeKTa C rI100abHBIM MOTEIUICHHEM.

YuyeOHO-TEMaTHUECKOE IJIAHUPOBAHUE

10 kaace
No n/mt HaszBanne TeMel KomuuectBO
4acoB
1. Pa3nen 1. Knnetka 20
2. Paznien 2. Pa3MHOXXEHHE U pa3BUTHE OPraHU3MOB 4
3. Pasznen 3. OCHOBBI T€EHETUKHU U CEJIEKIIUHU 10
Bcero 34
11 kaace
No /11 Ha3Banue teMbl KomnuecTBo
JacoB
1. Pa3nen 1. Bug 4
2. Pasgen 2. Dxkocucrema 4
Bcero 8

®opMBbI KOHTPOJIA

KoHTponb pe3ynbratoB 00yueHus B COOTBETCTBUM C JAHHOM 00pa30BaTeIbLHOM Mpo-
rpaMMOi MPOBOJIUTCA B (hOpME MUCBMEHHBIX PadOT, MPEIoiaraeTcs MpoBEACHUE MPO-
MEKYTOYHOU U UTOTOBOM aTTECTALUH.

Ilpomesicymounaa ammecmayun

JIns ocyuiecTBiIeHUs NPOMEKYTOUHOM AaTTECTALMH HCHOJB3YIOTCS KOHTPOJIBHO-
OLICHOYHBIE MaTepHalibl, 0TOOP COJEPKAHUSI KOTOPhIX OPUEHTUPOBAH Ha MPOBEPKY YCBOE-
HUS CUCTEMBI 3HAHUN U YMEHMN — MHBApUAHTHOTO SApa COJIEPKaHUs IEUCTBYIOIUX 00-
pa3oBaTeNBLHON MPOTPAMMBI 1T0 OMOJIOTHH JIJisi 00111e00pa30BaTEeIbHBIX OpraHU3alui. 3a-
JNAHWs IPOMEXKYTOYHOM AaTTECTAllMd BKIIIOYAIOT MaTepuall OCHOBHBIX pa3/elioB Kypca
OuoI0rH.

Bapuanm pabomul no pazoeny «Knemka»

PaGoTta cocTouT u3 AByX 4acTeil.

Yacte 1 comepxut 15 3aganuii ¢ BBIOOPOM OJTHOTO BapraHTa OTBETA.

YacTe 2 coaepxuT 4 3aaHus: 3aJaHus dTOM 4acTu MOAPa3yMEBAIOT 3alKCh OTBETA
B BUJIE UMCJIa UM MOCIEA0BaTeIbHOCTU HUGp. 3agaHus TPEOYIOT MBICIUTENBHBIX ONepa-



I[UI HA COOTHOILIEHUE, apu(PMEeTUYECKU pacuéT U MPUMEHEHHE 3HAaHUI B HOBOM yueOHOM

CUTyaluu.

KoHTpo/IbHO-0LIeHOYHbIEe MATEPHAJIBI

Yacre 1
1. K HeopraHM4ecKrUM BEIIECCTBAM KJIETKH OTHOCSATCS:

1) xupsI
2) Genku
3) HyKJICMHOBBIC KUCIIOTHI
4) Bosa
2. I'mroko03a SBIISIETCSI MOHOMEPOM:
1) remornoOuHa
2) rauuepuHa
3) rIMKoreHa
4) anpeHannHa
3. Kakyto (yHKIIMIO BBITIOJIHSAIOT YIJIEBOIBI B KIIETKE?
1) kKaTaIUTUYECKYIO

2) SHEPTEeTUYECKYIO
3) XpaHeHue HacleACTBEHHON HHPOpMAIUH

4) yyactue B OMocuHTe3€e Oeska
4. VI3 aMUHOKHCIIOT COCTOSIT MOJICKYIIBI:

1) 6enxoB
2) yrJieBoa0B
3)nmunuaoB
4) JHK
5. IIpu noHMKEHUU TEMIIepaTyphbl AKTUBHOCTH ()EPMEHTOB
1) yBennuuBaetcs
2) HEe U3MEHSETCA

3) yMeHbIIaeTCs
4) cHayasa 3aMeIseTCsl, TOTOM YBEJIUUYUBACTCS

6. Kakyro ¢hyHKIIHIO BBITOTHSIOT B KiIeTKe Mosiekybl JJHK?

1) ctpoutenbHytO

2) 3alIUTHYIO
3) HOcHTEIIsI HACICACTBEHHOM HHpOpMaIu

4) MOrJIONIEHUS] SHEPTUU COJTHEYHOTO CBETA

7. B coctaB nykieotuioB JJHK He Bxoaut:

1) anenun
2) ryanvH
3) ypauun
4) TUMUH

8. Bupycbl MOTYT pa3MHOXKaThCs
1) TOABKO B KJIETKE XO35MHA
2) nyTéM IpOCTOro AEIEHUS
3) TOJIBKO OECIONIBIM MY TEM



4) TONABKO MOJIOBBIM IMYTEM
9. B kieTkax 4enoBeKa U dKUBOTHBIX B KaU€CTBE UCTOYHUKA SHEPTUU UCTIONb3YIOTCS
1) ropMOHBI U BUTAMUHBI
2) BOJia U YIJICKUCIIBIN ra3
3) HeopraHWYECKUE BEIleCTBa
4) 6€JIKH, KUPBI U YTIICBOJIbI
10. YrneBobl ipu GOTOCUHTE3E CUHTE3UPYIOTCS U3:
1) O2 u H20
2) CO2 u H2
3) CO2 u H20
4) CO2 u H2CO3
11. B kneTKax >KMBOTHBIX 3aMIACHBIM YIJIEBOJIOM SIBJIIECTCS:
1) nemrono3a
2) Kpaxmain
3) riroKo3a
4) rauKoreH
12. Haunbonpliee KOJTUYECTBO SHEPTUH BBIJICSAETCS IPU PACHICTUICHUH OJHOTO rpaMmMa
1) xxupa
2) IJIIOKO3bI
3) Genka
4)11ETITI0I03BI
13. I'me B kneTkax sykapuot comepxkutcs JJHK?
1) B mepokcucomax
2) B pubocomMax
3) B xomiuiekce I'onbmku
4) B cTpOME MUTOXOHAPUIA
14. Monexyna PHK comepxuT a30TUCTbIe OCHOBaHUSI:
1) anenuH, ryanuH, ypamui, HUTO3UH
2) IIUTO3WH, TYaHWH, aJICHUH, TUMUH
3) TUMUH, ypauus, aJl€eHuH, TyaHUH
4) aneHuH, ypamuia, TAMUH, IIATO3UH
15. Heknerounast hopma 5kM3HU TOJIBKO y
1) mpokapuot
2) 3yKapuoT
3) Oakrepuii
4) BuUpycoB

Yacts 2
16. YcTaHoBUTE COOTBETCTBHE MEXK]y CTPOCHUEM, (DYHKIIMEH BEIIECTBA U €r0 BUOM.
B omeeme 3anuwume nocinedosamenvHocmo yughp.
CTPOEHUE N ®YHKIIMA
A) COCTOSIT U3 OCTATKOB MOJIEKYJI TJIMIIEPUHA U )KUPHBIX KUCIIOT
B) cocTosiT U3 0cTaTKOB MOJIEKYJT aMUHOKHUCIIOT
B) 3amumnaror opranusm OT NepeoxIaKICHHs



') 3amumaroT OpraHu3M OT 4Y>KEPOTHBIX BEIIESCTB
J1) obnanaroT neHaTypanuen
E) BRINOJHSIOT 3anacaronryto GyHKIUIO
BUJI
1) munuabt
2) Oenku
17. 3anummTe OykBbl, 0003HAYAIOIINE PJIEMEHTHI BEPHOTO OTBETA: Kakue GyHKIUU B Op-
TaHU3ME BBITIOJTHSIOT KUPHI?
A) OTKJIaJIbIBAIOTCS B 3amac
b) ciy»aT MCTOYHUKOM SHEPTHUH
B) yckopsitoT XUMHYECKHE peaKIuu
') BXOASIT B COCTaB KJIETOYHBIX MEMOpPaH
J1) B me4eHn MOT'YT IIPEBPAIIATHCS B OCIIKU
E) yyacTByIOT B XpaHeHHH U Tiepeaade HACIEACTBEHHBIX TPU3HAKOB OT POJUTENCH
K IIOTOMCTBY
18. Onpenenute KOJIUYECTBO BOJOPOIHBIX CBSI3€H B IBYX IMMOCTPOCHHBIX (PparMeHTax
nutei [IHK, ecin oiHa U3 HUTEH UMEET CTPYKTYPY:
—ITOUUTTTAATAATATTATUITIALL-
19. O kakom konuuecte MoJiekysn TPHK MoxeT ObITh 3akoiupoBaHa nHGOpMaIs BO
dbparmente JJHK u3 3ananus 3.

Kpurepuu ouenuBanusi padorsl no pasaenay «Kierka»

BepHoe BeimonmHeHNEe Kakaoro u3 3agannii 1—15, 18 — omnenuBaercs 1 6ammom.
3a noJIHBIN MPaBWIHHBIN OTBET Ha KaXKJ10€ U3 3ajanuii 16—17 craBurcs 2 Oasnna; eciu
JOMYIIIeHa OJTHa OITMOKa, TO OTBET olleHnBaeTcs B 1 6amt. Eciou gomyiensl ABe u 6osee
OIIMOKHU MJIM OTBETA HET, TO BhICTaBisseTcs (0 Oamios.

O6miee komnyecTBO 0awIoB 3a padoTy — 21

OTBeThI Ha BONPOCHI:

Yacts 1

Howmep 3a- OtBer Howmep 3a- OTtBer Howmep 3a- OtBer
TaHUS TaHUS TaHUs

1 4 6 3 11 4
2 3 7 3 12 1
3 2 8 1 13 4
4 1 9 4 14 1
3) 3 10 3 15 4
Yactp 2

Howmep 3amanus OtBeT

16 121221

17 ABJ]

18 61







