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HHosicauTeIbHAA 3aNIMCKA

AKmyanvHoCmMb NPOZPAMMBL

[Iporpamma mMeeT COMMANBHYIO 3HAYUMOCTD JIJIs Halrero oomectsa. Poccuiickomy
00IIIeCTBY HYXHBI 00pa30BaHHbBIC, HDABCTBCHHBIC, TPEATPUUMYHBBIC JTFOU, KOTOPHIE MO-
T'YT CaMOCTOSITEIILHO TIPUHUMATh OTBETCTBEHHBIC PEIICHUS B CUTYaIlUsAX BHIOOpA, TPOTHO-
3Upys UX BO3MOXKHBIE Tocienctsus. OnaHa u3 3aa4 o0pa3oBaHUs HA CETO/HS — BOCIH-
TaHUE B PeOEHKE CaMOCTOATENbHOMN JIMYHOCTH. [aHHas mporpamma criocOOCTBYET pa3BU-
THUIO Y yYallluXCSd CaMOCTOSITENILHOTO MBIIUICHUS, (HOPMUPYET YMEHHs NMpUOOpeTarbh u
MIPUMEHSTH, MOJTyYEHHBIC 3HAHUS Ha TIpakTuke. Pa3sBuTne n GopMHUpOBaHUE BHINICYKa3aH-
HBIX Ka4eCTB BO3MOXKHO Ojarojapsi pa3BUTHIO HAYYHO-TIO3HABATEIHLHOTO HWHTEpECAa BO
BpEMS 3aHATUU.

Kypc npeana3zHadeH yqamuMcsi CTapIiel IMIKOJIbI €CTeCTBEHHO-HAYIHOTO, TEXHOJIO-
TMYECKOTO WM YHUBEPCAJIBHOTO Mpoduiieil 00y4eHus: U MOXKET OBbITh, KaK 00513aTeIbHBIM
y4eOHBIM TMIPEJAMETOM IO BHIOOPY ydalllerocs U3 KOMIIOHEHTa 00pa30BaTeIbHON OpraHu-
3allM¥ B BApUATUBHOM YaCTH Y4EOHOrO IJIaHA, TAK U KypCOM B paMKax BHEYPOUYHOU Jesi-
TEJILHOCTH W/WIM JIOMOJIHUTENHLHOTO oOpa3zoBaHus. [locoOue pexomMeHayeTcs HUCHOIb30-
BaTh JIJIS IPOBEICHUS DJICKTUBHBIX KYPCOB.

KoHnermusi coBpeMeHHOTO 00pa30BaHUs IMOAPAa3yMEBAET, YTO YUUTEh MEPECTaéT
OBITh OCHOBHBIM HMCTOYHHKOM HOBBIX 3HAHWW, a CTAHOBUTCS OPraHWU3aTOPOM ITO3HABa-
TEJIBHON NEATeTbHOCTH YYaIUXCs, K KOTOPOM MOMHO OTHECTH M HCCJIEIOBATEIBCKYIO
nesTenbHOCTh. COBpEMEHHBIE HKCIIEPUMEHTAIBHBIC UCCIIEIOBAHUS IO XUMHUH YK€ TPYIHO
MPEACTaBUTh 0€3 MCIOIB30BAHUS HE TOJIBKO aHAJOTOBBIX, HO U HU(PPOBBIX U3MEPUTEITb-
HBIX IpuOopoB. B denepanbHoM rocyaapcTBeHHOM oOpazoBaTenbHOM ctangapte (PI'OC)
MIPOIMCAHO, YTO OJHUM W3 YHUBEPCATbHBIX YUEOHBIX JNCUCTBUH, MPUOOPETAEMBIX yUallu-
MUCS, JOJKHO CTaTh YMEHHUE «IPOBEACHUS OIBITOB, MPOCTBIX IKCIEPUMEHTAIBHBIX HC-
CJICIOBAaHUM, MPSMBIX U KOCBEHHBIX U3MEPECHUN C MCIOJb30BAaHUEM aHAJOTOBBIX M ITH(]-
POBBIX M3MEPHUTENBHBIX MPUOOPOBY». I 3TOro y4uTesnb OMOJOTUA MOKET BOCHOJB30-
BaThCsl Y4€OHBIM 000PYI0BaHUE HOBOTO TTOKOJICHUS] — ITU(GPOBBIMH JTA0OPATOPUSIMH.

[Mudpossie mabopaTropun Mo OMOIOTUN NPEACTABICHBI JATYMKAMU TSI K3MEPEHUS U
pETHCTpallii Pa3IMYHBIX MapamMeTpoB, uHTepdericamu cOopa MaHHBIX M MPOTPAMMHBIM
oOecrieueHeM, BU3YAITM3UPYIOIIMM SKCTIICPUMEHTANIbHBIC JTaHHBIE Ha dKpaHe. [Ipu 3ToM
DKCIIEPUMEHT OCTAETCS TPATUIIMOHHO HATYypHBIM, HO JaHHBIC JSKCIICPUMEHTa 00padaThl-
BAIOTCS W BBIBOJATCS Ha dKpaH B PCAIbHOM MacIiTade BPEMEHU W B pPaIllMOHAIIBHOMN Tpa-
¢uueckoit popMe B BHJIC YHCICHHBIX 3HAYCHHM, qUarpamMM, rpaduxkoB u tadbmmi. OCHOB-
HOE BHUMAaHHUE YYAIIUXCS TIPH 3TOM COCpPE0TAUYMBACTCS HE Ha COOpPKE M HACTPONKE dKC-
MEPUMEHTAIBHONW YCTAaHOBKH, a HAa MMPOCKTUPOBAHUH PA3TMYHBIX BAPHUAHTOB MPOBECHUS
AKCIIEPUMEHTA, HAKOTUICHUH JIAHHBIX, UX aHAM3€ W MHTepnpeTanuu, GOpMyITUPOBKE BbI-
BOJIOB.

C Touku 3peHHs HAyKH, SIKCIIEPUMEHT — 3TO UCCIIEIOBATENbCKUIA METO ] OOyUEHHS,



KOTOPBIN MOJAHUMAET MO3HABATENIbHBIN MHTEpEC Ha 0o0Jiee BHICOKUN YpPOBEHb, YCUIIUBAET
MOTHUBALIMIO CAMOCTOSITEIbHOM NIeATeNbHOCTH. VcciienoBaTenbCKuii METO SIBISIETCS yC-
JoBHEM (OPMHUPOBAHUSI MHTEpeca, MOTPEOHOCTH B CAMOCTOSITENIbHOM, TBOPUECKOH maes-
TEJIbHOCTH YYalllUXCS.

NccenmenoBatenbCKuid TPOLECC COCTOMT U3 HECKOJIBKMX JTAallOB: Pa3/IeICHUE CMECH
BEIIECTB, BbIICJICHUE MOJIEKYJI ONIPEIEIEHHOTO CTPOSHUS, UX UJICHTU(PUKALIUS U U3yUEHUE
pOJIK B METa0O0IU3ME.

3aHATHS. UHTETPUPYIOT TEOPETUYECKUE 3HAHUSA, U MPAKTUUECKUE YMEHUS, U HABBIKU
yyYalmxcs B €UHOM MPOLECCE NeATEIbHOCTH YIeOHO-MCCIIE0BATEIBCKOTO XapaKTepa.

JlaHHBIN KypC COAEPIKATENBHO CBA3AH C KypcaMH XUMHH, OMOJOTHH, (PU3UKHU U HO-
CUT MHTEIPUPOBAHHBIN XapaKTep, CIOCOOCTBYSl Pa3BUTUIO €CTECTBEHHO-HAYYHOTO MHUPO-
BO33pEHUs yyaluxcs. B yueOHOM MiaHe 3JEKTUBHBIN Kypc «bUOXuUMUS SIBISETCS 4a-
CTbIO NpeAMEeTHOM obsiactu «EcTecTBeHHO-Hay4yHbIE NHpeaMeETb». Matepuan mocoous
o0ecreuynBaeT: 3HaKOMCTBO C COBPEMEHHBIMH (hyHIAAMEHTAIbHBIMUA U TIPUKJIAJIHBIMU HC-
CJIEOBAaHUSIMHU B 00JIaCTH OMOXMMHH; (POPMUPOBAHHUE Y OOYUAIOIIMXCS KOHBEPIEHTHOTO
MBIIUIEHUS; yriIyOneHne U 0000IIeHNe 3HAHUM HIKOJBHUKOB O BBICOKOMOJIEKYJISIPHBIX
BEIIIECTBAX, METOJIaX WX M3YUCHHS; PACKPBITHE MPUHIIUIIOB (DYHKIIMOHUPOBAHUS KUBBIX
CUCTEM; 3HAKOMCTBO C MCTOPUEHN PAa3BUTHS €CTECTBO3HAHUS U COBPEMEHHBIMH pa3padoT-
KaMH YYE€HBIX; BOCIIMTAHHE OEpPEXHOr0 OTHOLIEHHS K KUBOW MpuUpoae, GopMHpOBaHUE
KyJIbTYpbl MUTaHUS; 00ydeHHE apryMEHTUPOBAHHOMY BEJICHUIO TUCKYCCHU; KEJIAHUE 3a-
HUMAThCS HAYYHO-TIPAKTUYECKOU IS TENHbHOCTHIO.

[Tocobue conepXUT METOAMYECKHEe KOMMEHTAapUH MO OpPraHU3alMU 3aHATUN (0CO-
OCHHOCTH, CTPYKTYpa, COACpKaHUE, BUJIBI ICSITEIHLHOCTH, (DOPMBI 3aHSATHH U T. 1.). Ha 3a-
HATHUAX y4YalllMecs pa3BUBAIOT aHAIMTHYECKHE CIIOCOOHOCTH MpHU MPOBEACHUU IMpaKTUye-
CKUX pPalbOT, YCTaHaBJIMBAIOT MPUYMHHO-CJIEACTBEHHBIE CBSI3U IMPU U3YYEHUH METOJIOB
OMOXMMUH, Y3HAIOT O BO3MOKHOCTSIX HMX MPUMEHEHHUS B MEJIWLMHE, MUILEBOW MPOMBIII-
JIEHHOCTH, (papMaIieBTHKE.

Ileneeas ayoumopusn

VYyammecs 10 u 11 xmaccoB o0mieo0pa3zoBaTEIbHBIX IIIKOJ, KOTOPhIE 000PYT10BaHbI
«I1IKOJIbHBIMU KBAaHTOPUYMAMM.

Henw npocpammot

O3HAKOMUTH y4daluxcsi ¢ OMOXMMHUEN KaKk HayKOW 3KCHEPUMEHTAIbHON, COYETaro-
el B cebe OpraHmvecKyro XuMUI0 U Ouosioruto. Takke TaHHBIA Kypc MOMOXeT chopMu-
pPOBATh HABBIKA CAMOCTOSTEIILHON padOThl ¢ MUGPOBHIMUA JATYMKAMU, TIPOBEICHUS U3MeE-
peHuit 1 00pabOTKU MOTYyUYEHHBIX U3MepeHni. Pa3BuTh Mo3HaBaTEIBHBIN UHTEPEC U METa-
IpeIMeTHbIe KOMIETCHIIMH O0Yy4YaloluXcs 4epe3 MPaKTHUYECKYIO AESITeNbHOCTD; PacIly-
pUTH, YIIIyOUTh U 00OOIIUTH 3HAHUSI O CTPOEHUH, CBOMCTBAX M (DYHKUUAX OHMOMOJIECKYT,
chopMHUpPOBaTh YCTOMUYMBBIN UHTEPEC K MPOPECCUOHAIBHON ACSITENIBHOCTH B 00JACTH €cC-
TECTBEHHBIX HayK.



I[lnanupyembie pe3yJbTaThl OCBOCHUS Y4e€OHOI0 NMPeAMeTa XMMHUM ¢ ONIMCAHUEM YHH-
BepPCAJIbHBIX YUeOHBIX JeHCTBUI, 10CTUTaeMbIX 00Y4aAIOIIUMHUCS
Jluunocmmuoie pezynromamol:
Obyuarowuiics noay4um 603MOHNCHOCMb OJisl POPMUPOBAHUSA CTLeOYIOUWUX TUYHOCTIHBIX
YVII:

ornpe/ereHre MOTUBAIIMK U3yUYeHHs Y4eOHOr0o MaTepuarna;
OLICHMBAHUE YCBAaUBAEMOI'0 y4eOHOTO MaTepHralia, UCXO0/Is U3 COLUATBHBIX U TUYHOCTHBIX
LICHHOCTEH;
¢dbopMUpOBaHHE IIETOCTHONW HAYYHOUM KapTUHBI MUPA,
MMOHMMAaHUE BO3PACTAIONIEH POJIM €CTECTBEHHBIX HAYK M HAy4YHBIX HCCIICIOBAHUI B CO-
BPEMEHHOM MHPE, MTOCTOSHHOTO MPOIEcca BOIIONNY HAYYHOTO 3HAHUS, 3HAYMMOCTU Me-
AKIYHAPOJHOTO HAYYHOI'O COTPYIHUYECTBA;
OBJIJICHUE HAYYHBIM MOJXOJOM B PEIICHUU 33/1a4;
OBJIAJICHUE PKOCHUCTEMHOM MTO3HOBATEIBHON MOJIENIBIO U €€ TPUMEHEHUE B LETISX IPOTHO3a
AKOJOTUYECKUX PUCKOB JIJISl 3I0POBbsI JIIO/IeH, O€30MaCHOCTH JKU3HU,
OIICHUBAHUE COIMATIBLHON 3HAUMMOCTH Npodeccuit, CBSI3aHHBIX ¢ OMOJIOTHEH;
dbopmupoBaHre yMeHUN Oe30macHoro u 3(PEKTUBHOTO HUCMOIB30BAHUS JIAOOPATOPHOTO
000py10oBaHUs, MMPOBEJCHUS TOYHBIX U3MEPEHHUIN U aJIcKBATHOUM OLICHKH MOJYYEHHBIX pe-
3yJIbTaTOB, MPEACTABICHUS HAYYHO OOOCHOBAHHBIX apTyMEHTOB CBOMX JICHCTBUM, OCHO-
BaHHBIX Ha MEXKIPEIMETHOM aHAIIU3E YUCOHBIX 3a/1a4.

Memanpedmemmnuwie pe3yivmamaoi:

Pezynamuenvie

Obyuarowuiics noayyum 603MO*CHOCMb OISl (POPMUPOBAHUSL CIeOYIOUUX PecyTAmuUs-
Hoix YVVI[
1eyiernojaraHue, BKIIIOYas MOCTAHOBKY HOBBIX IieJiel, MpeoOpa3oBaHUE MPAKTUYECKOU
3a/1a4M B MO3HABATEIIbHYIO, CAMOCTOATENIbHBIM aHAJIN3 YCIOBUN JOCTHKEHUS LIEJU Ha OC-
HOBE yuéTa BBIJICIICHHBIX YUUTEIEM OPUCHTUPOB JICHCTBUS B HOBOM y4eOHOM MaTepHae;
IJIAHUPOBAHKE MYTH JIOCTUKEHHUS 1IENIEH;
yCTaHaBJIMBAHUE IIEJICBBIX MPUOPHUTETOB, BBIJICICHUE AIBTEPHATUBHBIX CIIOCOOOB JOCTHU-
YKEHUsI 1IeJIM U BEIOOP Hanbosee 3¢ (HeKTUBHOTO criocoda;
YMEHHE CaMOCTOSTEILHO KOHTPOJUPOBATH CBOE BpEMsI M YIIPABIIAThH UM;
YMEHHE MPUHUMATh pelieHrs B TPOOJIEMHON CUTYAIIUH;
MOCTaHOBKA y4eOHOM 3a7]a4M, COCTaBJICHHUE TUTAHA U TTOCJIEI0BATEIILHOCTH JICUCTBU;
opraHu3aius padouero MecTa Mpu BHITIOJHEHUH XUMUYECKOTO YKCIIEPUMEHTA,;
MIPOTHO3UPOBAHUE PE3YJIbTaTa YCBOEHHUS, OLEHHMBAHWE YCBOCHHOIO MaTepuaia, OLEHKa
KadecTBa M YPOBHS YCBOCHHMsI, KOPPEKIUS B TUTAH U CIIOCOO JEHCTBHS MPU HEOOXOAMMO-
CTH.
llo3nasamenvHuie



Obyuarowuiicsa noayuum 03MOMCHOCMYb OJisl POPMUPOBAHUS CIe0YIOUWUX NO3HABA-

menvHoulx YV/I:
MOWCK U BBIICIICHUE WH(pOpMAINK;
aHaJIU3 YCJIOBUN U TpeOOBaHMI 3aJlauM, BEIOOP, COMOCTABIECHNE U 0OOCHOBaHME CIIOCO0a
pEIICHUS 3aa9H;
BbIOOp Hambosee 3p(HEeKTUBHBIX CIIOCOO0OB PEIICHUS 3a/layd B 3aBUCUMOCTH OT KOHKPET-
HBIX YCJIOBUU;
BBIJIBUKEHUE U 00OCHOBAHKE TMIIOTE3bI, BBIOOP crioco0a e€ MpOBEPKH;
CaMOCTOSITENIbHOE CO3/IaHUE AITrOpUTMa ACSITEIbHOCTH MPHU PEIICHUU TpoOiieM TBOpUe-
CKOTO M MIOMCKOBOTO XapaKkTepa;
y4acTBOBATh B MPOEKTHO-UCCIEIOBATENBCKON ACSITELHOCTH;
MIPOBOIUTH HAOIOACHUE M SKCIIEPUMEHT I10]] PYKOBOJCTBOM YUUTEJIS;
OCYIIECTBJISTh CpPaBHEHHUE, KIACCU(DUKAIIUIO, CAMOCTOSTENIbHO BbIOMpas OCHOBaHUS U
KPUTEPHUH I YKa3aHHBIX JIOTUYECKUX OTepaIui;
OOBSCHSTH SIBJICHUS, MPOIECCHI, CBSI3U U OTHOIIEHUS, BBISIBIISIEMBIE B XOJIE€ UCCIICI0BAHMUS;
yYMEHHUE OPraHU30BbIBATH UCCIIEAOBAHKE C LIEIIBIO MPOBEPKHU THIIOTE3;
YMEHUE JeNIaTh YMO3aKIIIOUCHHsI (MHIYKTUBHOE U TI0 aHAJIOTUN) ¥ BBIBOJIHI;
BBISIBIIATH PUYUHBI U CICACTBUS MPOCTHIX SBIICHUM.

Kommynuxamusnvle

Obyuarowuiics noay4um 603MOHNCHOCMb OISl POPMUPOBAHUS CLEOVIOUUX KOMMYHU-
kamusnolx YVJI[:
MOJIHOE W TOYHOE BBIPAKEHHE CBOMX MBICICH B COOTBETCTBUU C 3a/lauaMU U YCJIOBHUSIMHU
KOMMYHUKAIIHH;
aJICKBaTHOE WCIIOJB30BAHUE PEUCBBIX CPEACTB ISl TUCKYCCHHM M apTyMEHTAIlMH CBOCH
MTO3UIINH, YMEHUE MPEACTABIAThH KOHKPETHOE COJIepKaHUE C COOOIEHUEM €T0 B MMChMEH-
HOW 1 yCTHOU (popme, onpeieieHrne Crioco00B B3aUMOICUCTBHUSA, COTPYIHUIECTBO B IO C-
Ke 1 coope nHpopmanuu;
OTpeJeieHNe CIIOCOO0B B3aMMOJICHCTBHS, COTPYJHUYECTBO B TIOMCKE U cOope nHpopma-
[IMY, y9acTUE B JUAJIOTeE, TUITAHUPOBAHWE OOIIMX CIOCOOOB pabOTHI, MPOSBICHUE YBAXKU-
TEJTHLHOTO OTHOMICHUS K JPYTHUM 00y4aeMbIM;
OMKCAHUE COJCPKAHUS BBIMOJHAEMBIX JCHCTBUH C IECIBI0 OPHCHTHPOBKH IPEIMETHO
MPaKTUYECKOMN JCATEIBHOCTH;
YMEHUS YYUTHIBATh pa3HbIC MHCHHUS U CTPEMHUTHLCS K KOOPAWHAIIUU PA3IUIHBIX TTO3UITUH B
COTPYIHHYECTBE;
dbopMyIupOBaTh COOCTBEHHOE MHEHUE M MO3UIINIO, ApTYMEHTHPOBATHh U KOOPAMHUPOBATH
e€ ¢ Mo3uIUsAMU MapTHEPOB B COTPYAHUYECTBE MPHU BHIPAOOTKE OOIIEro pemieHus B CO-
BMECTHOU JI€ITEIILHOCTH,
OCYUIECTBJISTh B3aMMHBIA KOHTPOJIb M OKa3blBaTh B COTPYJHUYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIIb;



IUTAHUPOBATH OOIIUE CIMOCOOBI PabOThHI; OCYIIECTBISITH KOHTPOJIb, KOPPEKIHIO, OLEHKY
NEUCTBUI MAapTHEPA, YMETh YOEKAaTh;
UCIIOJIb30BaTh aJ€KBATHBIE S3BIKOBBIE CPEACTBA AJI1 OTOOPAKEHUSI CBOMX YYBCTB, MBICJIEH,
MOTHBOB M MOTPEOHOCTEH; 0TOOpaXKkaTh B peuu (OMUCcaHue, OOBbSICHEHNE) COIEPKAHHUE CO-
BepIlIaeMbIX ACHCTBUI Kak B (poOpME TPOMKOM COLMAIM3UPOBAHHON peuu, Tak U B popme
BHYTPEHHEH peun;
pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHTHOCTb, MCIOJB3Yysl CPEICTBAa YCTHOM W MHUCH-
MEHHOI KOMMYHUKAIIMH TIPU paboTe ¢ TeKCTaMU y4eOHHUKA U JIOTIOJHUTEIBHOM JIUTEepaTy-
PO, CTIPaBOYHBIMH TaOIUIIAMH, IPOSBISATH TOTOBHOCTh K YBaKEHUIO MHOW TOYKH 3PEHUS
IIPU OOCY’KJIEHUU PE3YJIHTATOB BBIITOJIHEHHOW PaOOTHI.

Ilpeomemmnuwie pe3yromamal

Obyuarowuiics Hay4umcsi.
BBIJIEIISATh CYHIECTBEHHBIX PU3HAKOB OMOJIOTHYECKUX OOBEKTOB (OTIIMYUTENIbHBIX IPH-
3HAKOB YKMBBIX OPraHU3MOB; OpraHu3Ma YeJIOBEKa; IKOCUCTEM; Onocdeprl) U MPOLIECCOB
(0OMeH BellecTB U MpeBpalleHrue YHEPTUH, TUTaHHE, AbIXaHHUE, BbIIEJICHUE, TPAHCIIOPT
BEILIECTB, POCT, PA3BUTHE, PA3MHOKEHHUE, PErYJIALNS )KU3HEAEITEIIBHOCTH OPraHU3Ma;
KPYTOBOPOT BEILIECTB U MPEBPAILECHUE SHEPTHH B SKOCUCTEMAX);
MIPUBOJAMTD JI0KA3aTEIbCTBA (APIYMEHTALIMSI) POJICTBA YEJIOBEKA C MIEKONUTAIOIUMU
KUBOTHBIMH; B3aUMOCBSI31 YEJIOBEKA M OKPY>KAIOIIEH Cpe/ibl; 3aBUCUMOCTH 3/10POBbs Ue-
JIOBEKA OT COCTOSIHUSI OKpY’Karolel cpefibl; HeOOXOJUMOCTH 3alllUThl OKpPY>Karollen cpe-
Ibl; COOMIOAEHUS Mep MPOPUIAKTHKY 3a00€BaHM, BHI3bIBAEMBIX PACTEHUSIMU, )KUBOT-
HBIMH, OaKTepUsIMH, TpUOaMH U BUpyCaMu, TpaBMaTu3Ma, ctpecco, BUY-undeknuu,
BPEIHBIX IPUBBIYEK, HAPYILIEHUSI OCAHKH, 3pEHUS, CIIyXa, MHPEKIIMOHHBIX U POCTYIHBIX
3a00JIEBAHUM;
OMpENeNsITh MPUHAMIECKHOCTh OMOJOTUYECKUX O0BEKTOB K OMPENEICHHON cUCTeMaTH4e-
CKOU T'pyTIIIE;
OOBSCHATH POJIb OMOJIOTUH B MPAKTUYECKOM EATENBHOCTH JIIOJIEH; MECTa U POJIHU YeJIOBe-
Ka B MIPUPOJIC; POJCTBA, OOIIHOCTH MTPOUCXOKACHUS U HBOJIIOLIUN PACTEHUHN U )KUBOTHBIX
(Ha mpuMepe COMOCTaBIEHUS OTACIIBHBIX IPYII); POJIU PA3IUYHBIX OPraHU3MOB B KU3HU
YeJIOBEKA; 3HaUCHUs OMOJIOTMYECKOTO Pa3HOOOpa3us i COXpaHeHus Onocdepsl; Mexa-
HU3MOB HACJIEJICTBEHHOCTH U U3MEHYUBOCTH, MPOSBICHUS HACIEACTBEHHBIX 3a00JI€BaHUI
y 4eJIOBEKa, BU1000pa30BaHUs U IPUCTIOCOOJIEHHOCTH;
pasnuyaTh Ha Ta0JUIAX YACTU U OPraHOMIbI KJIETKH, OPraHOB M CUCTEM OPTaHOB YeJOBe-
Ka; Ha )KUBBIX 00BbEKTaX U TaOJIUIIAX OPraHOB I[BETKOBOTO PACTEHMUsI, ChEOOHBIX U SJOBU-
THIX TPUOOB; OMACHBIX VISl YEJIOBEKa PACTCHUM U )KUBOTHBIX;
CpaBHMBaTh OMOJIOTHYECKHE OOBEKThI M MPOILECChl, YMETh JeaTh BHIBOABI U YMO3aKJIIO-
YEeHUs! HA OCHOBE CPaBHEHUS;
OOBSACHSTH POJIb OMOJIOTMH B MPAKTUUYECKOMN €ATEIbHOCTH JIFO/ICH; MECTa U POJIU YeJo-
BEKa B PUPOJIC; POJCTBA, OOIIHOCTH MIPOUCXOXKICHUS U SBOJTIOLUU PACTEHUH U KUBOT-



HBIX (Ha IPUMEPE COMOCTABIICHUS OTJCIBHBIX TPYIIN); POIU PA3TUYHBIX OPTaHU3MOB B
’KU3HU YEJIOBEKA; 3HAYCHUS OMOJIOTUYECKOTO Pa3HO00pa3usl ISl COXpaHeHus: ouochepsl;
MEXaHU3MOB HACIICJICTBEHHOCTH ¥ H3MEHYMBOCTH, MPOSBIICHUS HACIIEACTBEHHBIX 3a00JIe-
BaHUH y 4eloBeKa, BUA000pa30BaHuUs U MPUCTOCOOIEHHOCTH;
pasznuyaTh Ha TaOMUIIAX YaCTH U OPTaHOUIBI KJIETKH, OPTAHOB M CUCTEM OPTaHOB YEIIOBE-
Ka; Ha )KUBBIX 00BEKTaX M TaOJIMIIAX OPTaHOB IBETKOBOTO PACTEHUS, ChEIOOHBIX U STOBU-
THIX TPUOOB; OMIACHBIX VISl YETIOBEKA PACTCHHI 1 )KHBOTHBIX;
3HAaTh OCHOBHBIC MPaBUJIa MMOBEACHUS B IIPUPOJIC U OCHOB 3J0POBOTO 00pasa KU3HU
MIPOBOJIUTH aHAJM3 U OIICHKY IMOCJIEACTBUI NESITEILHOCTH YeJIOBEKA B MPUPOJIC, BIUSHUS
(bakTOpOB pHCKa Ha 3I0POBHE YETIOBEKA,
XapaKTEPU30BaTh METOIbI OMOXUMUYCCKUX MCCIICIOBAHUI;
MIPOBOJIUTH Y4EOHO-UCCIIEOBATEIBCKYIO ICSITEIIBHOCT: BBIIBUTATh THUIOTE3bI, TUIAHUPO-
BaTh paboTy, OTOMpaTh M MPeoOpa3oBBIBATH HEOOXOIUMYIO HH(OpMAIUIO, MPOBOJIUTH
AKCIIEPUMEHTHI, UHTEPIIPETUPOBATH PE3YJIbTAThI, ACJIaTh BHIBO/BI HA OCHOBE MOTYYEHHBIX
pE3yNbTATOB;

Obyuarowuiics noayyum 603MO*CHOCHb HAYUUMbCA!
OBJIAJICTh YMEHUEM OIICHUBATH C ICTETHUCCKOW TOUKH 3PEHUS 0OBEKTHI )KUBOW MTPUPO/IBI;
JIOKa3bIBaTh B3aUMOCBSI3b OPTaHOB, CHCTEM OPTAHOB C BHITIOJHACMBIMA (DYHKITUSIMHU;
pa3BUBATh MTO3HABATEILHBIE MOTHBBI U MHTEPECHI B 00JIACTH aHATOMUH U (DU3HOJIOTHH;
MPUMEHSATh aHATOMHYECKHUE TOHSATUS M TEPMHUHBI JJI BBITIOJHEHUS MPAKTUYECKUX 3a1a-
HUH.

DopMbI KOHTPOJIS

- KonTtposnb pe3ynbTaToB 00yueHHsI B COOTBETCTBUU C JaHHOW 00pa30BaTEIbHOM
MpOrpamMMoil MpoBOAUTCS B (POpME MUCbMEHHBIX U IKCIIEPUMEHTAIBHBIX PabOT, Mpe.Io-
JlaraeTcs MpoOBEICHUE MPOMEKYTOUHOM U UTOTOBOM arrectauuu. [ IpoMexxyrouHas aTre-
CTalys NPOBOJUTCS B BUJI€ TECTUPOBAHMS IO TEMaM Kypca, IPUHUMAIOTCS] OTUETHI 110
MPaKTUYECKUM paboTaM, CAMOCTOSITEIIbHBIE TBOPUECKUE paOOThI, ITOTOBBIE Y4EOHO-
HCCIIEI0BATENBCKUE NPOEKTHI. ITOroBoe 3aHATHE NPOXOIUT B BUJI€ HAYYHO-
MPaKTUUECKON KOH(PEPEHLMU WK KPYTJIOro CTOJIa, TJE 3acIyIMBAIOTCs TOKIaabl yda-
IIUXCSI 0 BBIOPAaHHOM TEME UCCIIEeI0BaHUS, KOTOPbIE MOTYT ObITh IPEICTABIECHBI B (hopMe
pedepaTa wim 0T4ETA 110 UCCIIEI0BATEIHCKON padoTe.

Cpoxu peanuzayuu

- IIporpamma paccuntana Ha 2 roga o0yuenus. [lepuoaMIHOCTh 3aHATHIA: €KEHE-
NenbHO. JUTMTENTbHOCTh OJJHOTO 3aHATH — 1 akajeMHYecKHil yac.

Dopmbl u Memoovl 00yUeHUs

. YyuTtens pacnpenesnseT yyaluxcs B yaeOHYy0 IpYIITy MOCTOSTHHOTO COCTaBa.



Conep:xanue Kypca

10 KIIACC

Pasnen 1. Kuerka

benku. JIJabopaTopuas padota Ne 1 «3yduenue ¢pepMeHTAaTUBHON aKTUBHOCTH CITFOHBD)

Hyxneunoselie kuciotel. Jlaboparopnas padora Ne 2 «Bsigenenue u ounctka JJHK u3
KJIETOK pacteHmit». OpraHemwsl kietku. Jlabopatopuas padora Ne 3 «Ilmazmomm3 u me-
MJ1a3MOJIM3 B PacTUTENbHON KieTke». doTocuaTes. ['azoBbie addexTsr PporocuuTesa. Jla-
6opatopHas padbota Ne 4 «OmnpenereHne MHTEHCUBHOCTH Tpoliecca GUKCAIMK YTIIEKUCIIO-
ro ra3a KJeTKaMu BOAOPOCIHU XJopeluibly. JlabopaTopHas padora Ne 5 «Bnusinue ocmoca
Ha TYpPropHOe coCTOsiHuE KieTok». JlabopartopHas padora Ne 6 «CpaBHenue auddy3noH-
HOM CITOCOOHOCTH KJIETOYHOM MeMOpaHbl U KJIETOYHON 000J10uKkn». JlabopatopHas padoTa
Ne 7 «Boigenenue yriekuciaoro ra3a v TeIIoThl JPOKKEBBIMU KIETKAMU MPU OPOKEHUNY.
JlabopatopHast padota Ne 8 «IloBeneHue XpoMOCOM MPU MUTOTUYECKOM JICTICHUU B KIIET-
Kax pacteHui». Jlaboparopnas pabora Ne 9 «IloBeneHne XpoMOCcoM IpPU MEHOTUYECKOM
JEJICHUU B KJIETKAX PACTEHUI.

Paszpnes 2. PazMHoOKeHHe U pa3BUTHE OPraHU3MOB
Jlaboparopnas pabota Ne 10 «CpaBHUTENIbHAS XapaKTEPUCTHUKA OJIHOKJIETOYHBIX Opra-
HU3MOBY. JIabopaTopnas padota Ne 11 «OcoGeHHOCTH pa3BUTHS MATTOPOTHUKOBUIHBIX).

Pa3gen 3. OCHOBBI T€EHETHKH U CeJIEKIUH

Jlabopatopnast pabota Ne 12 «BHemnrHee cTpoeHHE MOJIUTEHHBIX XPOMOCOM KOMa- POB-
3BOHIIOBY». JlaboparopHas padota Ne 13 «OmnpeneneHrue mMojoBOro XpoMaTHHA B KIIETKax
OYKKaJbHOTO IMUTENUS YejoBeKkay. Jlaboparopnas padora Ne 14 «Onpenenenue reHOTUIA
JI0/TOBOM MYIIIKH IPO30( MBI IO (PEHOTHITYY.

11 KJIACC
Paznen 1. Bua
Jlaboparopnas padota Ne 1
«OmnpeneneHrue HOPMBI PEeaKIUU IPU3HAKA HAa MPUMEPE CKOPOCTH MPOU3BOIBHBIX JBHU-
KEHUN.
ONBITHBIM ITyTEM BBISBUTH HOPMY PEaKIIMH MMPU3HAKA.

JlabopaTtopHnas paborta Ne 2
«PacdeT 4acTOThI BCTPEUAEMOCTH AJUICIIEH U TEHOTHUIIOB B MOIMYJISALUWY». Paccunrarh
4aCTOTY BCTPEYAEMOCTH aJUIEJIEN U TEHOTUIIOB MOIYJISLIAH.

Pa3zpnesa 2. JkocucremMsl

Omnpenenenre CUIIBI BO3JCHCTBUS YKOJIOTHYECKUX (PakTOpoB. BiusHue codeTaHus KO-
Jornyeckux (akTOpOB HA HHTEHCUBHOCTH (POTOCHHTE32» Jloka3aTb 3aKOH COBMECT-
HOTO JIEUCTBUS (DAKTOPOB.

JlabopatopHasi padota Ne 3 «JlokazaTenbcTBO (HPU3MUECKOTO MEXaHW3Ma IpaBuia All-
neHay» BeIsBUTH GU3MUYECKUX MEXaHU3M IpaBuia AJlJIeHa.

JlabopatopHast padota Ne 4 «JlokazarenbcTBO (pr3nyeckoro Mexanusma npasuia bepr-
MaHay. BeISIBUTH (hU3MUeCKUX MEXaHU3M IpaBuia AJlJieHa.



JIaGoparopHast padora Ne 5 «OueHka cojep:kaHusi HUTPATOB B pacTeHUsx». Ompene-
JUThb COAEpXaHUEe HUTPATOB B MpoaykTax nurtaHus. IlapHukoBbiil 3gdexT u rmodaibHOE
noreryeHue. JlokazaTh CBsI3b MAPHUKOBOTO 3¢ (heKTa ¢ TI00aTbHBIM MOTEIIIICHUEM.

YuyeOHO-TEMaTHUECKOE IJIAHUPOBAHUE

10 kaace
No /11 Ha3Banue teMbl KomnuuectBO
4acoB
1. Paznen 1. Knetka 20
2. Paznen 2. Pa3zmHOXEHNE U pa3BUTHE OPraHU3MOB 4
3. Pasznen 3. OCHOBBI TEHETUKHU U CEJIEKIIUHU 10
Bcero 34
11 kiaacce
Ne o/mt HazBanue TemMnl KomnuecTBo
JacoB
1. Pazmen 1. Bun 4
2. Pasgen 2. Dxocucrema 4
Bcero 8

®opMBbI KOHTPOJIA

KoHTposb pe3ynbTaToB 00y4eHus B COOTBETCTBUM C JaHHOI 00pa30BaTeIbHOM Npo-
rpaMMOi MPOBOJIUTCA B (hOpME MUCBMEHHBIX PadOT, MPEIOoNaraeTcs MpPOBEICHHUE MPO-
MEKYTOYHOU U UTOTOBOM aTTECTALUH.

Ilpomesicymounaa ammecmayun

Jlnst ocyliecTBIEHUST MPOMEXYTOYHOM AaTTECTAllMd HCIIONB3YIOTCS KOHTPOJIBHO-
OLICHOYHbIE MaTepuaibl, 0TOOp CoAepkKaHUsI KOTOPBIX OPUEHTHUPOBAH Ha MIPOBEPKY YCBOE-
HUS CUCTEMBI 3HAHUN U YMEHH — WHBAPUAHTHOTO SApPa COJEPKaHUS TEUCTBYIOMNUX 00-
pa3oBaTeNBLHON MPOTPAMMBI 10 OMOJIOTHH JIJisi 00111e00pa30BaTeIbHBIX OpraHU3alnuid. 3a-
JaHusl MPOMEXKYTOUYHOM AaTTECTALMM BKIIIOYAIOT MaTepual OCHOBHBIX pA3ENIOB Kypca
Ouomory.

Bapuanm pabomut no pazoeny «Knemka»

PaboTa cocTouT U3 IBYX 4acTei.

Yacte 1 conepxut 15 3aganuii ¢ BLIOOPOM OJTHOTO BapraHTa OTBETA.

Yacth 2 coaepxuT 4 3agaHus: 3alaHUs 3TOM YaCTH MOJPa3yMEBAIOT 3aMKUCh OTBETA
B BHJIC YMCJIA WM MOCTE0BaTeIbHOCTU IUPp. 3agaHust TpeOYIOT MBICIUTEIBHBIX ONepa-
M Ha COOTHOIIICHHUE, apu(DMETUIECKUM pacyET U MPUMEHEHNE 3HaHUM B HOBOW y4eOHOM
CUTYaIlUU.

KOHTpOJILHO-OIIeHO‘leIe MaTepHaJIbl



Yacre 1
1. K HeopraHM4ecKrUM BEIIECTBAM KJIETKH OTHOCATCS:

1) >xupsI
2) Genku
3) HyKJICMHOBBIEC KUCIIOTHI
4) Bosa
2. 'mroko03a SBIISIETCSI MOHOMEPOM:
1) remornoOuHa
2) raunepuHa
3) riaukoreHa
4) anpeHaInHa
3. Kakyto yHKIIMIO BBITIOJIHSAIOT YTIJIEBOIBI B KIIETKE?
1) KaTaIUTUYECKYIO

2) BHEPTEeTUYECKYIO
3) XpaHeHue HacleACTBEHHON HHPOpMAINH

4) yuactue B OMocuHTEe3€ OerKa
4. VI3 aMHHOKHUCIIOT COCTOSIT MOJICKYJIBL:

1) 6enxoB
2) yrJieBoa0B
3)nmunuaoB

4) THK
5. [Ipu noHm>xeHnN TeMIepaTypbl akTUBHOCTh (DEPMEHTOB

1) yBennuuBaetcs
2) HEe U3MEHSIEeTCA

3) yMEHbIIIaeTCs
4) cHayasa 3aMeIseTCsl, TOTOM YBEJIUUYUBACTCS

6. Kakyro ¢hyHKIHIO BBITIOMHSIOT B KiIeTKe Mosiekybl JJHK?

1) ctpouTenbHyIO

2) 3alIUTHYIO
3) HOcUTeN HacIeACTBEHHON HH(POpMALIMH

4) MorJIoNIeHUs] JHEPTUU COJTHEYHOTO CBETA

7. B coctaB nykieotuioB JJHK He Bxoaut:
1) anenun
2) ryaHuH
3) ypauun
4) TUMUH

8. Bupycsl MOTYT pa3MHOXaThCS
1) TONIBKO B KJIETKE X03MHA

2) myTéM OpOCTOro JICTCHUS
3) TOJIBKO OECIOJIbIM yTEM
4) TOJIBKO MOJIOBBIM ITyTEM
9. B kieTkax 4enoBeKa U AKUBOTHBIX B KaU€CTBE UCTOYHUKA SHEPTUU UCTIONb3YIOTCS
1) ropMOHBI U BUTAMUHBI
2) BOJa M YIJIEKUCIIbIN ra3



3) HeopraHWYECKHE BEIeCTBa
4) 6€JIKH, KUPBI U YTIICBOIbI
10. YrneBoas! pu (OTOCUHTE3E CUHTE3UPYIOTCS U3:
1) O2 u H20
2) CO2 u H2
3) CO2 u H20
4) CO2 u H2CO3
11. B kneTKax >KMBOTHBIX 3aMIACHBIM YIJIEBOJIOM SIBJIECTCS:
1) uemmronosa
2) Kpaxmain
3) riaroko3a
4) rauKoreH
12. HaunbonpbIiee KOJTUYECTBO SHEPTUH BBIJICISETCS IPU PACHICTUICHUH OJHOTO rpamMa
1) xxupa
2) IJIIOKO3bI
3) Oenka
4)1IeTITI0I03BI
13. I'me B kneTkax sykapuot conepxkutcs JJHK?
1) B mepokcucomax
2) B pubocomMax
3) B xomIuiekce I'onbmku
4) B cTpOoME MUTOXOHJIpUIA
14. Monexyna PHK comepxuT a30TUCTbIe OCHOBaHUSI:
1) aneHuH, ryaHuH, ypamui, HUTO3UH
2) IUTO3WH, TyaHWH, aJICHUH, TAMUH
3) TUMUH, ypauus, aJl€eHuH, TyaHUH
4) aneHuH, ypaiuil, TAMUH, IIMTO3UH
15. HeknerouHnast (hopma kM3HU TOJIBKO y
1) mpokapuot
2) 3yKapuoT
3) 6akrepuit
4) BuUpycoB

Yacts 2
16. YcTaHOBUTE COOTBETCTBHE MEXK]y CTPOCHUEM, (DYHKIIMEH BEIIECTBA U €r0 BUIOM.
B omeeme 3anuwume nocinedosamenvHocmo yughp.
CTPOEHUE N ®YHKIIMA
A) COCTOSIT U3 OCTATKOB MOJIEKYJI TJIMLIEPUHA U )KUPHBIX KUCIIOT
b) cocTosiT U3 0CTaTKOB MOJIEKYJ aMUHOKHUCIIOT
B) 3amuiaroT opranu3M OT NEPEOXIJIAKIACHUS
') 3amumiaroT Opraiu3M OT Yy>KEPOJHBIX BEIIECTB
J1) obnanaroT neHaTtypanme
E) BeIMOHSIOT 3amacaronyro GyHKIIAO
BN/



1) munubt
2) Oenku
17. 3anumuTe OykBBI, 0003HAYAIONINE PJIEMEHTHI BEPHOTO OTBETA: Kakue GyHKIIUU B OP-
TaHU3ME BBITIOJTHSIOT KHPHI?
A) OTKJIaJIbIBAIOTCS B 3amac
b) ciy»aT MCTOYHUKOM SHEPTHUH
B) yckopsitoT XMMHYECKHE peaKIuu
') BXOASIT B COCTaB KJIETOYHBIX MEMOpPaH
J1) B me4eHu MOT'YT IIpeBpaIiaThes B OCIKH
E) yyacTByIOT B XpaHeHHMH U TNlepeaade HACIEeACTBEHHBIX TPU3HAKOB OT pOAUTENIEH
K IOTOMCTBY
18. Onpenenute KOJIMYECTBO BOJOPOIHBIX CBSI3€H B IBYX MMOCTPOCHHBIX (PparMeHTax
nuteit [IHK, eciu oHa U3 HUTEH UMEET CTPYKTYPY:
—ITOUUTTTAATAATATTATUITIALL-
19. O kakom konmuecte MoJiekyl TPHK mMoxeT ObITh 3akoiupoBaHa HHGOpMAIIUs BO
¢bparmente JIHK u3 3ananus 3.

Kpurepuu ouenuBanusi padorsl no pasaenay «Kierka»

BepHoe BeimonmHeHNEe Kakaoro u3 3agannii 1—15, 18 — omnenuBaercs 1 6ammom.
3a NoJIHBIN NMPaBWIBHBIN OTBET HA KaXKJ10€ U3 3aaHuil 16—17 craBurcs 2 Oaia; eciu
JOMyIIIeHa OJTHa OITMOKa, TO OTBET olleHuBaeTcs B 1 6am. Ecnu gomyiens 18e u 6osee
OIIMOKHN MJIM OTBETA HET, TO BhICTaBisgeTcs 0 Oauios.

O6miee komnyecTBO 0awIoB 3a padoTy — 21

OTBeThI Ha BOIPOCHI:

Yacts 1

Howmep 3a- OtBer Howmep 3a- OtBer Howmep 3a- Ortser
JAHUS JAHUSI JAHUSI

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 OtBer

16 121221

17 ABJ]

18 61

19 1




