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IHosicHuTEIbHAA 3alIMCKA

AKmyansHocmy npozpammol

[Iporpamma uMeeT COlMaIbHYIO 3HAUMMOCTD JJIA Hamlero obmiectBa. Poccuiickomy
0011IeCTBY HYKHBbI 00pa30BaHHbIC, HPABCTBEHHBIE, TPEANPUUMYHUBBIE JIIOIU, KOTOPHIE MO-
I'yT CAMOCTOSITEIbHO IPUHUMATh OTBETCTBEHHBIE PEIICHHS B CUTyalllsAX BbIOOpA, MPOTHO-
3Upysl X BO3MOKHBIEe mociencTBus. OnHa u3 3a7ay o0Opa30oBaHMs HA CETOJHS — BOCIH-
TaHuE B peOEHKE CaMOCTOSITENFHOM JTUYHOCTH. JlaHHAs MporpaMMa CIIOCOOCTBYET pa3BH-
TUIO Y YYalllUXCSd CaMOCTOSITEJIbHOIO MBIIUICHUS, (HOPMUPYET YMEHHS MpUOOpeTath U
PUMEHSTh, MOJTYYEHHbIC 3HAHUS Ha TpakTuke. Pa3BuTtne U GopMHUpOBaHUE BhINICYKA3aH-
HBIX KayeCTB BO3MOXKHO OJjarozaps pa3BUTHIO Hay4HO-TIO3HABATEJIBLHOTO HHTEpPEca BO
BpEMs 3aHATHUH.

Kypc npeaHazHayeH y4ammmcs cTapiiei IIKOJIbl €CTECTBEHHO-HAYYHOI0, TEXHOJIO-
TMYECKOr0 WM YHUBEPCAIBHOTO MPOopuUiIeii 00y4eHUs: 1 MOXKET ObITh, KaK 0053aT€IbHBIM
y4€OHBIM MPEIMETOM MO BHIOOPY ydalllerocs M3 KOMIIOHEHTa 00pa30BaTelbHONM OpraHu-
3alMi B BapUATHBHOW YaCTH YYEOHOTO IJIaHA, TaK U KypCOM B pamMKax BHEYPOUHOU ned-
TEJIBHOCTH W/WIN JOMOJIHUTENbHOrO oOpa3zoBaHus. [locoOue pexomMeHyeTcsl MCIob30-
BaTh IS IPOBEJECHUS JJIEKTUBHBIX KYPCOB.

Konnenmus coBpeMeHHOro oOpa3oBaHMs MOAPA3yMEBAET, YTO YUUTENb MEPECTAET
OBbITh OCHOBHBIM HCTOYHHUKOM HOBBIX 3HaHWM, a CTAHOBUTCS OPraHU3aTOPOM IO3HABA-
TEIbHOU AESATENBHOCTU YYAIINXCsl, K KOTOPOl MOKHO OTHECTHU M UCCIEAOBATENIbCKYIO Je-
ATeNIbHOCTh. COBpEMEHHBIE 3KCIEPUMEHTANbHBIE UCCIEAOBAHUS MO XUMUU YK€ TPYIHO
MPEACTaBUTh 0€3 MCMHOJb30BaHMs HE TOJBKO aHAJOTOBBIX, HO U LU(PPOBBIX U3MEPUTEIh-
HBIX TIpuOOopoB. B denepanbHoM rocygapctBeHHOM oOpazoBaTenbHoM ctanaapte (PI'OC)
PONKUCAHO, YTO OJTHUM M3 YHUBEPCAJIBHBIX YUEOHBIX JAEUCTBUN, MPUOOPETAEMBIX yUalllu-
MUCS, JOJDKHO CTaTh YMEHHUE IIPOBEIECHUS OIBITOB, MPOCTBIX IKCIIEPUMEHTAIbHBIX UC-
CJIEIOBAaHUM, MPAMBIX U KOCBEHHBIX MU3MEPEHUH C MCHOJb30BAHMEM aHAJOTOBBIX U IU(-
POBBIX HM3MEPUTENbHBIX MPUOOPOBY. I 3TOro yuutenb OMOJOTMH MOXET BOCIOJB30-
BaThCsl yUeOHBIM 000PY0BAHHE HOBOT'O MOKOJICHUSI — HU(PPOBBIMU JTAOOPATOPUSIMHU.

[udposkie 1aboparopuu o O€OJIOTUU MPEICTABICHBI JaTYUKAMU ISl U3MEPEHUS U
peructpa\liuy pa3IMyYHbIX MapaMeTpoB, HHTepdeiicaMu cOopa MaHHBIX U MPOrPAMMHBIM
o0ecneueHrneM, BU3yaM3UPYIOIIMM SKCIIepUMEHTaIbHBIE JaHHbIe Ha 3KpaHe. [lpu sTom
HKCIIEPUMEHT OCTAETCS TPAJUIIMOHHO HATYypHBIM, HO JaHHBIE HKCIEpUMEHTa 0O0paldaThl-
BAIOTCS U BBIBOJATCS HAa DKpaH B peajbHOM MacuiTade BPEMEHH U B pallMOHAIBHON Irpa-
¢uyeckoil popMe B BHJI€ YUCICHHBIX 3HAYEHUM, quarpaMm, rpadgukoB u tadbmun. OCHOB-
HOE€ BHUMAHHUE yYalllUXCsl IPU 3TOM COCPEIOTAUMBAETCS HE Ha COOpPKE U HACTPOMKE KC-
NEePUMEHTAIBHON YCTAaHOBKH, a HA MPOEKTUPOBAHUM PA3JIUYHBIX BAPUAHTOB MPOBEACHMUS
HKCIIEPUMEHTA, HAKOIICHUH JTAaHHBIX, UX aHaIu3€ U UHTEpHpeTauu, (GopMyIupOBKE BbI-
BOJIOB.



C TouKkHM 3peHHs HAYKH, SKCTIEPUMEHT — 3TO MCCIIEI0BATEILCKUM METOT 00yUeHUS,
KOTOPBIN MOJHUMAET MO3HABATEIbHBIA MHTEpPEC Ha 00Jiee BHICOKUN ypOBEHb, YCUIIMBACT
MOTHBALIMIO CAMOCTOSITEJIbHOW JAEATEIIBHOCTU. VCccnemoBaTenbCKud METOJ  SBISETCS
yclioBUeM (POpMUPOBAHUS UHTEpECca, MOTPEOHOCTH B CAMOCTOSATEIBHOM, TBOPUECKOM Jesi-
TEJIbHOCTU y4aIlINXCS.

HccemenoBarenbCKuid IPOLECC COCTOUT M3 HECKOJIBKMX JITAllOB: PAa3JEiICHUE CMECH
BEIIIECTB, BBIJICIICHUE MOJIEKYJ OMPEACIEHHOTO CTPOCHHUSI, NX UACHTU(GUKAINS U N3YICHHC
pOJI B ME€Ta0OIM3ME.

3aHATHS. UHTETPUPYIOT TEOPETUYECKUE 3HAHUS, U MPAKTUUECKUE YMEHUSI, U HABBIKU
yUaluxcsi B €AMHOM IpoIiecce eATeTbHOCTH Y4eOHO-UCCIE0BATENLCKOTO XapaKTepa.

JlaHHBIN KypC COJEpKaTEeNbHO CBSI3aH C KypCcaMHU XUMUU, OMOJIOTHH, (PU3UKHU U HO-
CUT MHTETPUPOBAHHBIA XapaKTep, CIIOCOOCTBYSl Pa3BUTHIO €CTECTBEHHO-HAYYHOT'O MHUPO-
BO33peHUs yyanuxcsa. B yueOHOM IiaHe 3JeKTUBHBIA Kypc «buoxumus» siBisercs 4da-
CTBIO MpeaMeTHON obsactu «EcTecTBeHHO-HAy4HBIE MpeaMEThl». MaTtepuan mocoOus
obecrieunBaeT: 3HAKOMCTBO C COBPEMEHHBIMU (YHIAAMEHTAJIIbHBIMU U MPUKIAJHBIMU HC-
CJIEIOBaHUSIMH B 00JacTH OMOXUMHUU; (HOPMHUPOBAHKE Y OO0YUYaIOIMIMXCS KOHBEPTEHTHOIO
MBIIIJICHUS; yriayOjaeHue u 0000IIeHNEe 3HAHUN IIKOJBHUKOB O BBICOKOMOJEKYIISIPHBIX
BEIIECTBAX, METOJaX UX HU3YUYEHUS;, PACKPBITUE MPHUHIIMIOB (PYHKIIMOHHUPOBAHUS KUBBIX
CHUCTEM; 3HAKOMCTBO C MCTOpPUEU pa3BUTUSI €CTECTBO3HAHUSI U COBPEMEHHBIMU pa3padoT-
KaMU YYEHBIX; BOCIIUTAHHE OEPEKHOTO OTHOIICHUS K KUBOM mpupoje, hopMupoBaHue
KYJbTYphl MUTaHUS; OOy4eHHE apryMEHTUPOBAHHOMY BEJCHUIO TUCKYCCHUHU; JKEJIIAaHUE 3a-
HUMAThCS HAYYHO-TIPAKTUYECKOU €SI TEIbHOCTBIO.

[TocoOue comepXUT METOANYECKHME KOMMEHTapUU 0 OpTraHU3alMK 3aHSATHI (0cCo-
OCHHOCTH, CTPYKTYpa, COJAEPKaHNUE, BUBI IEATEILHOCTH, (OPMBI 3aHATUHN U T. 1.). Ha 3a-
HATUSAX ydallliecs pa3BUBAIOT aHAIMTUYECKHE CIIOCOOHOCTH MPU MPOBEJICHUU MpaKTUYe-
CKUX pPaboT, yCTaHABIMBAIOT MPUYUHHO-CIEJCTBEHHBIC CBA3M TPH H3YYCHHH METOJIOB
OMOXMMUH, Y3HAIOT O BO3MOKHOCTSIX MX MPUMEHEHMs] B MEIUIIMHE, MUIIEBON MPOMBIIII-
JIEHHOCTH, (papmaleBTHKE.

I]enesasn ayoumopus

VYyammecs 10 u 11 kmaccoB 001eo0pa3oBaTeNbHBIX KO, KOTOPbIE 000pYI0BaHbBI
«I1IKOJIbHBIMU KBAHTOPUYMAMM.

Henwv npocpammot

O3HaKOMUTH y4yaluxcs ¢ OMOXMMHUEH KaK HayKOW SKCIIEPUMEHTAILHOM, coueTaro-
e B cebe opraHnvecKyro XUMUI0 U Ononoruto. Taxke JaHHBIA Kypc TOMOXKET chopmu-
pPOBaTh HAaBBIKA CaMOCTOSITEIbHON PabOThl ¢ TU(GPOBBIMH TaTYNKAMHU, TTPOBEIACHUS H3ME-
peHuit 1 00pabOTKM MOTYyUYEHHBIX U3MepeHui. Pa3BuTh mo3HaBaTEIHHBIN HHTEPEC U METa-
peAMETHbIE KOMIIETCHIIMN O0YYaloIIMXCs 4epe3 MPaKTUUECKYHO JEATENbHOCTh;, pacIliu-
pUTh, YIIIyOUTh U O0OOIIUTHE 3HAHUSA O CTPOCHHH, CBOMCTBAX U (PYHKIMIX OMOMOJICKYII;
c(hopMHPOBATHh YCTOMUYMBBIN UHTEPEC K MPOGECCUOHANBHON 1eATETbHOCTH B 001aCTH



CCTCCTBCHHBIX HAYK.

I[lnanupyemblie pe3yabTaThbl OCBOEHUS Y4eOHOT0 NpeIMeTa XHMHUM C ONIMCAHUEM YHH-
BepPCAJILHBIX Y4eOHbIX AeHCTBUIA, 10CTUTaeMbIX 00y4Ya0IIUMHCS
JIuunocmmuote pezynromamoi:
Obyuarowuiics nOxy4uUm 803MONCHOCMb 01 POPMUPOBAHUSL CLEOVIOWUX TUYHOCTIHBIX
YVI:

oTmpe/eeHIe MOTUBAIMH U3YUEHUS yIeOHOTO MaTepHaa;
OLICHHMBAHUE YCBAaUBAEMOI'0 yUeOHOTO MaTepHraia, UCX0/I U3 COLUATBHBIX U TUYHOCTHBIX
IICHHOCTCH;
dbopmMHpoBaHUE IIETOCTHON HAYYHON KapTUHBI MUPA;
MMOHUMaHNE BO3PACTAIONICH POJIM €CTECTBEHHBIX HAYK M HAYYHBIX HCCIICIOBAaHUN B CO-
BPEMEHHOM MHpE, MOCTOSHHOTO IpoIiecca ABONIOIMN HAYYHOTO 3HAHHS, 3HAYNMOCTH
MEXIyHAPOJHOTO HAYYHOTO COTPYTHUYECTBA;
OBJIAJICHUE HAYYHBIM IOJXO0/I0OM B PEIICHUH 33/a4;
OBJIAJICHUE PKOCHCTEMHOMN MTO3HOBATEIHLHOM MOJIENBIO U €€ MIPUMEHEHHE B IIEJISIX TPOTHO32
AKOJIOTUYECKUX PUCKOB JIJISl 3I0POBbsI JIIO/IeH, 0€30MaCHOCTH JKU3HMU;
OIICHHBAHUE COIMAJIbHON 3HAYUMOCTH NMPodeccuid, CBI3aHHBIX C OUOJIOTHEH;
dbopmupoBaHue yMeHUIN Oe30macHoro u 3(PQPEeKTUBHOrO HMCIOJIB30BAHUS JA0OOPATOPHOTO
00opyI0oBaHUs, TPOBEACHHUS TOYHBIX U3MEPECHUN W aJeKBATHOMW OIEHKH IOJTYYEHHBIX pe-
3yJbTaTOB, MPEACTABICHUS HAYYHO OOOCHOBAHHBIX apTyMEHTOB CBOMX JEHCTBUMN, OCHO-
BaHHBIX Ha MEXKIIPEAMETHOM aHAJIM3€ YUCOHBIX 3a]1a4.

Memanpeomemmboie pe3ynomamal:

Pezynamuenvie

Obyuarowuiics noay4um 603MONCHOCMY OJisl POPMUPOBAHUS CTLeOYIOWUX PeSYNAMUG-
Holx YV
1eJienolaraHue, BKJIIOYAsh TIOCTAHOBKY HOBBIX IIejieH, MpeoOpa3oBaHHME MPaKTHUSCKON
3aJ1ayd B MO3HABATEIbHYIO, CAMOCTOSTEIBHBIN aHAIM3 YCIOBUI TOCTHKCHHS IIEJIM Ha OC-
HOBE y4€Ta BBIICJICHHBIX YYUTEIIEM OPUCHTUPOB JICHCTBUS B HOBOM YUCOHOM MaTepHae;
MJIAHUPOBAHME MTYyTH TIOCTHKCHHUS TIEIICH;
yCTaHaBJIMBAHUE IICJICBBIX NMPUOPUTETOB, BBIJCICHUE ATbTEPHATUBHBIX CIIOCOOOB JOCTHU-
KEHUS 1IeJIN U BBIOOp HamOosee 2 (HEeKTUBHOTO crtoco0a;
YMEHHUE CaMOCTOSATEIILHO KOHTPOJIMPOBATH CBOE BPEMS U YIIPABIISATH UM;
yMEHHUE IPUHUMATh PEIICHUS B IPOOICMHOM CUTYyaITUH;
MIOCTAaHOBKA y4eOHOM 3a/1auH, COCTABIICHUE TJIaHa U TTOCIICIOBATEIbHOCTH JEHCTBU;
opraHu3anus paboyero MecTa Py BBHITTOJTHCHHH XUMHUYECKOTO DKCIIEPUMEHTA;
MIPOTHO3WPOBAHUE pe3yJIbTaTa YCBOCHHS, OIEHMBAHME YCBOSCHHOTO MaTepHalia, OIICHKA
KadecTBa M YPOBHS YCBOCHHS, KOPPEKIHMS B TJIaH M CIOCO0 JACWCTBUS MPU HEOOXOAMMO-
CTH.



llo3nasamenvrule
Obyuarowuiics noiyyum 603MO*CHOCMb OJisl (POPMUPOBAHUS CIEOYIOWUX NO3HABA -

menvHoulx YV/I:
MOKCK U BBIJIeTICHUE HH(POPMALINH;
aHaJIM3 yCcJIOBUW W TpeOOBAaHMU 3aJaud, BEIOOP, COMOCTaBIECHUE U OOOCHOBAHHE CIOCO0a
pEIICHHUs 3a1a4H;
BBIOOp HamOoJee F3P(HEKTUBHBIX CIIOCOO0OB PEIICHUS 3aJa4l B 3aBHCUMOCTH OT KOHKpET-
HBIX YCIJIOBUU;
BBIJIBUKEHUE U 000CHOBAaHUE TMIIOTE3bI, BEIOOP criocoba €€ MpoBepKHu;
CaMOCTOSTENIbHOE CO3J]aHUE aJITrOpUTMa JACSITENbHOCTU MPHU PEIICHUH MpoOJieM TBOpYe-
CKOT'O ¥ TIOMCKOBOTO XapaKTepa;
Y4acTBOBATh B POEKTHO-UCCIIEI0BATEIBCKON A TENbHOCTH;
MIPOBOIUTH HAOIIOACHUE U SKCIIEPUMEHT IO PYKOBOJICTBOM YUHUTEIIS;
OCYUIECTBJISITh CPaBHEHUE, KIACCU(UKALUIO, CAMOCTOSTENILHO BBIOMpPAsi OCHOBAaHUA U
KPUTEPHUH IS YKA3aHHBIX JIOTHYECKUX OTepaItuii;
OOBSCHSTH SIBJICHHUS, POIIECCHI, CBSI3U M OTHOIICHMSI, BHISBIISIEMbIC B X0J1€ UCCIIEIOBAHMUS;
yMEHHUE OPraHU30BbIBAThH UCCIIEIOBAHUE C 1IEJIbIO MPOBEPKU TUIIOTE3;
yMEHHUE JIeNIaTh YMO3aKIt0UeHUs (MHIYKTUBHOE U 110 aHAJIOTUH) U BHIBO/IBI,
BBISIBIIATH PUIMHBI U CIICACTBUS TMPOCTHIX SBIICHUN.

Kommynukamuenvie

Obyuarowuiics noayuum 603MOMCHOCMb OJis1 (POPMUPOBAHUS CIEOYVIOUWUX KOMMYHU-
kamusnolx YVJ[:
MOJIHOE ¥ TOYHOE BBIPAKEHHE CBOMX MBICICH B COOTBETCTBUU C 3aJa4aMH M YCIOBUSMU
KOMMYHUKAIIHH;
aJICKBaTHOE KCIOJB30BAaHUE PEYEBBIX CPEJCTB /I AUCKYCCUUM M apryMEHTAllUd CBOEH
MO3ULIUH, YMEHHUE MPEJCTABIATh KOHKPETHOE COAEPKaHNE C COOOIEHUEM €r0 B MUChMEH -
HOI U yCTHOU (popMe, onpesiesieHrne cnoco00B B3aUMOJEHCTBUS, COTPYTHUYECTBO B IOUC-
Ke 1 cOope nHpopmanuu;
orpesiesieHrue crnoco00B B3aMMOJCHCTBHS, COTPYAHUUYECTBO B TOMCKE U cOope nHpopma-
[IMY, y9acTHE B JqUajore, MIaHUPOBAHUE OOIIUX CIOCOOOB PabOThI, MPOSBICHUE YBaXKH-
TEJILHOTO OTHOLLIEHHS K IPYTUM 00y4aeMbIM;
OTHCAHUE COJACPIKAHUS BBITIONHAEMBIX JCHCTBUN C IEIbI0 OPUEHTUPOBKU TMPEIMETHO
IPAKTUICCKOHN IESITCITLHOCTH;
YMCHUS YYUTHIBATh Pa3HbIC MHCHUS U CTPEMUTHCS K KOOPIWHAIIUN PA3IMYHBIX MTO3UIIUN B
COTPYJIHUYECTBE;
dbopmynrpoBaTh COOCTBEHHOE MHEHHE M TO3UIINIO, ApTYMEHTHPOBATh U KOOPJAMHUPOBATH
e€ C MO3UIUAMH MAPTHEPOB B COTPYAHUYECTBE MPU BHIPAOOTKE OOIIETO PEIICHUS] B COB-
MECTHOM JIeITEILHOCTH,
OCYIIIECTBJISITh B3aUMHBIH KOHTPOJIb M OKa3blBaTh B COTPYAHUYECTBE HEOOXOAMMYIO



B3aMMOIIOMOIIIb;
IUTAaHUPOBATh OOIIUE CIOCOObl padOThI; OCYHIECTBISATh KOHTPOJb, KOPPEKIUIO, OLICHKY
nercTBul mapTHEpa, yMETh YOCK/1aTh;
UCIIOJIb30BaTh aJI€KBATHBIE SI3bIKOBBIE CPEACTBA JJIsI OTOOPaKEHHUSI CBOMX UYBCTB, MBICIICH,
MOTHBOB U MOTPEOHOCTEH; 0TOOpakaTh B peuH (OMUCaHUE, OOBSICHEHHE) COACpIKaHUE CO-
BEpIIaeMbIX ACHCTBHI Kak B (hopMe TPOMKOW COIMATM3UPOBAHHON pedH, Tak U B GhopMme
BHYTPEHHEW peuu;
pa3BUBaTh KOMMYHUKAaTHBHYIO KOMIIETEHTHOCTb, MCIOJIb3Yysl CPEACTBA YCTHOM M IHCh-
MEHHOI KOMMYHUKAIMHU MIPU paboTe ¢ TeKCTaMU yY4eOHHMKA U JIONOJIHUTEIBHOM JIUTepary-
pOii, cipaBOYHBIMU TAOIUIIAMH, MPOSIBISATH TOTOBHOCTh K YBaKEHUIO MHOW TOYKHU 3pEHUS
pu 00CYKJI€HUU PE3yJIbTaTOB BHIMIOJIHEHHON pabOTHI.

IlIpeomemmnuwie pezynvmamaot

Obyuarowuiics HAY4Umcsi:
BBIJIETISTh CYIIECTBEHHBIX IPU3HAKOB OMOJIOTMUYECKUX O0BEKTOB (OTIMYUTENBHBIX IPU-
3HAKOB JKMBBIX OPTAaHU3MOB; OpraHrU3Ma YeJIOBEKa; IKOCUCTEM; OHoc(epshl) U MPOIIECCOB
(0OMeEH BelecTB U MpEeBpallleHHE SHEPTUH, TUTAHUE, AbIXaHUE, BbIJIETIEHUE, TPAHCIIOPT
BEILIECTB, POCT, PA3BUTHE, PA3MHOKEHHUE, PETYIISALUS KU3HEIEATEIbHOCTH OPraHU3Ma;
KPYTOBOPOT BELIECTB U MPEBPALICHUE SHEPTUU B IKOCUCTEMAX );
MPUBOJNTH JI0KA3aTEIbCTBA (APTYMEHTALIMSI) POJICTBA YEJIOBEKA ¢ MIEKONUTAIOIIUMU
’KUBOTHBIMU; B3aMMOCBSI31 YEJIOBEKA U OKPY>KArOLIEH CpeJibl; 3aBUCUMOCTH 370POBBS Ye-
JIOBEKA OT COCTOSHUS OKPY’KAIOIIEH cpefibl; HEOOXOUMOCTH 3aIlMThl OKPYKAIOILIEH cpe-
IIbL; COONIOACHUS MEP MPOPUITAKTUKH 3a00JI€BaHUM, BEI3BIBAEMbBIX PACTEHUSMH, KUBOT-
HbIMH, OaKTepUsIMH, TPUOAMH U BUpyCaMu, TpaBMaTU3Ma, ctpeccoB, BUY-undexunu,
BPEIHBIX MPUBBIYEK, HAPYIIICHUS OCAHKH, 3pCHUS, CITyXa, MHPEKIIMOHHBIX U MPOCTYIHBIX
3a00JI€BaHHI;
OTIpEeEIATh MPUHAUIEKHOCTh OMOJIOrMUYECKUX 00BEKTOB K ONPEACIEHHON cucTeMaTHye-
CKOM TpYIIIIE;
OOBSACHSTH POJIb OMOJIOTMH B IIPAKTUYECKOM IE€ATEIbHOCTH JIFOACH; MECTa U POJIM YeJIOBe-
Ka B IPUPOJIE; POJICTBA, OOIIHOCTH MPOUCXOKIACHUS U IBOJIIOLIMN PACTEHUN U KUBOTHBIX
(Ha mpuMepe COMOCTABJICHUS OTEIBHBIX TPYII); POJIM PA3IUYHBIX OPTaHU3MOB B )KU3HU
YeJIOBEKA; 3HAUYCHUs OMOJIOTHYECKOTO Pa3HOOOpa3us i COXpaHeHUs Onocdepsl; Mexa-
HU3MOB HACJIEICTBEHHOCTH ¥ U3MEHUYMBOCTH, MPOSIBJICHUS HACJIEICTBEHHBIX 3a00JI€BaHUI
y 4eJIoBeKa, BUI000pa30BaHUs U MIPUCTIOCOOTICHHOCTH;
pasnuyaTh Ha TAOJIUIAX YACTU U OPTaHOUIbI KJIETKH, OPTraHOB M CUCTEM OPTraHOB YeJOBe-
Ka; Ha )KUBBIX 00BEKTaX U TaOJIUI[aX OPraHOB IIBETKOBOTO PACTEHUS, ChEIOOHBIX U 10BU-
THIX TPUOOB; OMACHBIX JJI YEIOBEKa PACTEHUMN U )KUBOTHBIX;
CpaBHUBATHh OMOJIOrMYECKUE OOBEKTHI U MPOIECChl, YMETh JelaTh BbIBOABI U YMO3aKIIIO-
YEHUS! HA OCHOBE CPaBHEHUS;
OOBSACHSTH POJIb OMOJIOTHH B MPAKTUYECKOW IE€ATEIbHOCTH JIFOJIEH; MECTA U POJIU YEIIO-



BEKa B MPUPOJIE; POJICTBA, OOIIHOCTH MPOUCXOKIACHHS U SBOJIIOLIMU PACTEHUHN U KUBOT-
HBIX (Ha MIPUMEpE COMOCTABIICHUS OTJIEIBHBIX TPYIIN); POJIU PA3TUYHBIX OPTAaHU3MOB B
’KU3HU YEJIOBEKA; 3HAUCHUS OMOJIOTHYECKOTO Pa3Ho00pa3us IJIsl COXpaHeHus: Ouocdepsr;
MEXaHMU3MOB HACJIEJICTBEHHOCTH ¥ U3MEHYMBOCTH, TIPOSBICHUS HACTIEICTBEHHBIX 3a00J1e-
BaHHH y YenoBeKa, BUJ000pa30BaHus U MPUCIIOCOOICHHOCTH;
pa3nnyaTh Ha TaOJIMIIAX YACTH U OPraHOM]IBI KJIETKH, OPTaHOB M CUCTEM OpraHOB YeNOBE-
Ka; Ha JKUBBIX 00BEKTaX U TaOJUI[aX OPraHOB IIBETKOBOT'O PACTEHHS, CheIOOHBIX U AI0BH-
THIX TPUOOB; OMACHBIX ISl YEJIOBEKa PACTCHUN U )KMBOTHBIX;
3HAaTh OCHOBHBIC MIPaBUJIa MOBEACHUS B IPUPOJIE U OCHOB 3/I0POBOTO 00pa3a KU3HU
MIPOBOANTH aHAIHM3 M OICHKY MOCIEICTBUIN JEATEIbHOCTH YEJIOBEKa B MPUPOJE, BIUSHUSA
(paKTOpOB pUCKa Ha 3JOPOBBE UEIOBEKA;
XapaKTepU30BaTh METOIbI ONOXUMUYECKUX MCCIIEIOBAHUI;
MIPOBOANTH yUEOHO-UCCIECIOBATENBCKYIO JEATEIbHOCTD: BBIIBUTaTh THIOTE3bI, MJIAHUPO-
BaTh paboOTy, OTOMpPATh U MPEOOPa30BLIBATH HEOOXOAUMYIO HH(MOpPMAIUIO, MPOBOAUTH
HKCIIEPUMEHTHI, HHTEPIIPETUPOBATh PE3YJIbTAThI, AEJATh BHIBOJBI HA OCHOBE MOTYYECHHBIX
pe3yIbTaTOB;

O6yyarowuiics NOIYYUmM 03MONCHOCNb HAYYUMBCA!
OBJIAJIETh YMEHUEM OLICHUBATh C 3CTETUYECKOM TOUKH 3pEHUsI OOBEKTHI )KUBOI IPUPOIBI;
JOKa3bIBaTh B3aMMOCBSA3b OPTaHOB, CHCTEM OPTaHOB C BBHITIOTHAEMBIMU (QYHKITUSIMU;
pa3BHUBATh O3HABATENbHBIC MOTHUBBI 1 MHTEPECHI B 00JIACTH aHATOMHH U (PU3HOJIOTHH;
MPUMEHSTh aHATOMUYECKHE TIOHATHS W TEPMUHBI JJIs1 BBITTOJHEHUS MPAKTUYECKUX 3a/1a-
HUM.

DopMbI KOHTPOJIS

« Kontposnb pe3ynbTaToB 00yueHUsI B COOTBETCTBUM C JAHHOW 00pa3oBaTEIbHON
IPOrPaMMOi TPOBOJUTCS B OPME MUCHMEHHBIX M SKCIIEPUMEHTAIBHBIX Pa00T, IPEIIo-
JlaraeTcs IMpoBeICHUE MPOMEKYTOUHOU U UTOrOBOM arrectaunu. [ IpomexxyrouHas arre-
CTalus IPOBOJUTCS B BUJIE TECTUPOBAHMS IO TEMaM Kypca, IPUHUMAIOTCS] OTYETHI 1O
IPaKTUYECKUM paboTaM, CaMOCTOSITENIbHbIE TBOPUECKHE PA0OThI, UTOTOBbIE Y4eOHO-
UCCIIEN0BATENbCKUE MTPOEKTHI. ITOrOBOE 3aHATHE NPOXOAUT B BUJIE HAYYHO-
NPaKTUYECKON KOH(EPEHIIMU WIIH KPYTJIOTO CTOJIA, TI€ 3aCIIyIIMBAIOTCS JOKIaAbl yua-
IIUXCS IO BBIOPAHHOM TeMe UCCIIEIOBaHUS, KOTOPhIE MOTYT OBITH MpeICTaBIEHBI B (hopme
pedepara wim oTuéTa 1o UCClIeA0BaTEIbCKOM padoTe.

Cpoxu peanuzayuu

- IIporpamma paccuntana Ha 2 roga o0yuyeHus. [lepuoIUUHOCTb 3aHATUIN: €KEHE-
JenbHO. JJTUTETbHOCTh OJJTHOTO 3aHATHS — 1 akaJleMUYecKHil yac.

Dopmbl u Memoovl 0OyUeHUs

«  YuuTtens pacnpeensieT yyaumxcs B yaeOHy0 IpyIiy MOCTOSHHOTO COCTaBa.
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Coaep:xanue Kypca

KJIACC

Pa3znea 1. Kiierka

benku. Jlabopatophnas pabora Ne 1 «M3yuenue hepMEHTATUBHON aKTUBHOCTHU CIIOHBD)

Hyxneunoseie kuciotsl. Jlaboparopnas padora Ne 2 «Beinenenue u ounctka JJHK u3
KJIETOK pactenuitn. Opranesmsl kietku. Jlaboparopuas padora Ne 3 «Ilmazmonus u ne-
MJ1a3MOJIN3 B PaCTUTENIbHON KileTke». DotocuuTes. ["azoBbie addexthl dhoTocunTtesa. Jla-
6opatopHas pabota Ne 4 «Omnpenenenrne HHTEHCUBHOCTH Tporiecca (GPUKCAITUU yTICKUCIIO-
ro ra3a KJIeTKaMH BOJOPOCIH XJIOpeIuibly. JlabopaTtopras padora Ne 5 «BmustHue ocmoca
Ha TYpPropHO€ cocTosiHue KieTok». JlabopatopHas padota Ne 6 «CpaBHenue nuddy3noH-
HOM CIIOCOOHOCTH KJIETOYHOM MeMOpaHbI M KJIETOYHOM 0001049Kn». JlabopaTtopHas padoTa
Ne 7 «Bbienenue yriekuciaoro ra3a u TeIIOThl IPOKKEBBIMU KIIETKAaMU TIPU OPOKEHUM.
JlabopatopHas padota Ne 8 «IloBeneHrne XpoMoCcOM MpU MUTOTHUECKOM JICJICHUH B KJIET-
kax pacteHui». Jlabopatopnas padora Ne 9 «IloBeneHue XpoMocoM MpU MEHOTHUYECKOM
JICJICHUH B KJIETKAX PACTCHUI».

Pa3nen 2. PasMHOKeHHe U Pa3BUTHE OPraHU3MOB
Jlaboparopnas padota Ne 10 «CpaBHUTENIbHAS XapaKTEPUCTUKA OJHOKJIETOUHBIX Opra-
HU3MOBY. JIabopaTopnas padota Ne 11 «OcobeHHOCTH pa3BUTHS TAMIOPOTHUKOBUIHBIX Y.

Pa3nen 3. OcHOBBI FeHETHKHU U CeJIeKIUH

Jlabopatopnast pabota Ne 12 «BHemnrHee cTpoeHUE MOTUTEHHBIX XPOMOCOM KOMa- POB-
3BOHIIOBY». JlaboparopHas pabora Ne 13 «OmnpeneneHre MOJIOBOrO XpOMaTHHA B KJIETKaX
OYKKaJIbHOTO AIUTENUS YeoBeka». JlaboparopHas padota Ne 14 «Onpezenenue reHoTUIa
TUI0JIOBOYM MYIITKH JPO30(HIIBI IO (PEHOTHUTTY.

11 KJIACC
Pa3nen 1. Bua
Jlaboparopnas padota Ne 1
«OmpeneneHne HOPMbI peaKIMK MPU3HAKA HA TMPUMEpPE CKOPOCTH MPOU3BOJIBHBIX JIBH-
KEHUI.
OnBITHBIM ITyTEM BBISIBUTH HOPMY PEAKIINH MMPU3HAKA.

JlabopatopHas pabota Ne 2
«PacdeT 4acTOThI BCTPEUYAEMOCTH AJUICIIEH U TEHOTHUIIOB B MOIYJISILUWY. Paccunrarh
4aCTOTY BCTEYAEMOCTH aJUIEJIEN U TEHOTUIIOB TOITYJISLIH.

Pa3nen 2. DkocucremMbl

Omnpenenenre CuiIbl BO3JEHCTBUS IKOJIOTHYECKUX (aKTOpOB. BriusHue codyeTanus sKo-
JOTUYECKUX (PAaKTOpPOB HA MHTEHCUBHOCTH (hOTOCHHTE3a»  J[oKa3aTh 3aKOH COBMECT-
HOT'O JICUCTBUSA (PAKTOPOB.

JlaGoparopHas pabora Ne 3 «JlokazarenbCcTBO (HPU3NYECKOTO MEXaHU3Ma IpaBuiia Ajl-
neHa» BBIIBUTH QU3NYECKUX MEXaHU3M IpaBHiia AJieHa.
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JlabopatopHasi pabota Ne 4 «JlokazarenbCcTBO (PU3NYECKOTO MEXaHU3Ma npasuiia bepr-
MaHa». BeIsIBUTE QU3MYECKUX MEXaHU3M IpaBuiIa AJlJIcHa.

JlabopatopHasi padota Ne 5 «OrteHka cojepkaHusi HUTpATOB B pacTeHusix». Omnpene-
JUTH COJIEpKAHUE HUTPATOB B MpoayKTax nutaHus. [lapHukoBblil 3¢ dekT u rmodanbHoe
norerieHue. JlokazaTh CBSI3b TAPHUKOBOTO 3 (deKTa ¢ ri100aabHbIM MOTEIIICHUEM.

Y4eOHO-TeMaTHYeCKoe MJIAHMPOBAHNE

KJ1acc
Ne i/t HazBanue tembl KommuecTBo
4acoB
1. Pasznen 1. Kietrka 20
2. Paznen 2. PasMHOXeHHE U pa3BUTHE OPraHU3MOB 4
3. Pasznesn 3. OCHOBEI T€HETUKHU U CEJIEKIINN 10
Bcero 34
11 kiaacc
Ne n/m HazBanue tembl KommnuecTBo
JacoB
1. Pasnen 1. Bun 4
2. Pasgen 2. Dxocucrema 4
Bcero 8

DopMBbI KOHTPOJIA

KoHTponb pe3ynbraToB 00yueHust B COOTBETCTBHH C IAaHHON 00pa3oBaTebHOM TPO-
rpaMMoOi MPOBOJIUTCA B (popMe MUCHMEHHBIX padoOT, MPEANoaraeTcs MpoBeJeHUE Mpo-
MEKYTOYHOW U UTOTOBOM aTTECTALIHNH.

Ilpomesicymounana ammecmayusn

s ocymiecTBiaeHns NPOMEKYTOYHOM aTTECTALMU HCIIOJIB3YIOTCS KOHTPOJBHO-
OLICHOYHBIE MaTepHalibl, 0OTOOP COJIEp>KaHMsI KOTOPbIX OPUEHTUPOBAH Ha MPOBEPKY YCBOE-
HUS CUCTEMBbl 3HAHUN M YMEHHN — MHBAPUAHTHOTO SJIpa COJIEPKaHUS JEeHCTBYIOIIUX 00-
pa3oBaTeNbHON MPOrpaMMbl MO OMOJIOTHH Jig 001Ie00pa30BaTeIbHBIX Opranu3anui. 3a-
JNAHUs MPOMEXYTOUYHOM aTTECTAlMM BKJIIOYAIOT MATepHal OCHOBHBIX pPa3lelIoB Kypca
OHMOJIOTH.

Bapuanm pabomut no pazoeny «Knemka»

PaboTa cocTouT U3 IBYyX YacTeil.

Yacte 1 comepxut 15 3aganuii ¢ BLIOOpOM 0THOTO BaprUaHTa OTBETA.

Yacte 2 copepxut 4 3aiaHus: 3aJaHusl TOW 4acTH MOJAPa3yMEBaIOT 3alUCh OTBETA
B BUJIC YKCJIa WU MOCIEI0BATeIbHOCTH Udp. 3aaaHus TPEOYIOT MBICIUTEIIBHBIX OIepa-



IIM{ Ha COOTHOIIICHHE, apu(METHICCKUM pacu€T U MPUMEHEHUE 3HAHUM B HOBOM yueOHOM
CUTYaIUU.

KoHTPOJIbHO-0LIeHOYHbIE MATEPHAJTBI
Yacrtp 1
1. K HeopraHWYeCKUM BEIIECTBAM KJIETKHA OTHOCSITCS:
1) KHpBI
2) Oenku
3) HYKJICHHOBBIC KHCIIOTHI
4) Bona
2. I'moko3a sSBIsSeTCSt MOHOMEPOM:
1) remorinobuHa
2) TIAMIeprHa
3) rIMKoreHa
4) anpeHa rHa
3. Kakyro (hyHKIIHIO BBITIOJHSIOT YIJICBOABI B KICTKE?
1) KaTaTUTHICCKYIO
2) SHEPreTHUECKYIO
3) XpaHeHHE HACIIEICTBEHHOM HHPOPMALIUT
4) yuactre B OMOCHHTE3e OesKa
4. VI3 aMHHOKHUCJIOT COCTOSIT MOJICKYJIBI:
1) 6enkoB
2) YTIIeBOJIOB
3)nmunuaoB
4) THK
5. [Tpu MOHMKEHUHU TeMIIepaTyphbl aKTHBHOCTh (PEPMEHTOB
1) yBenuuuBaeTcs
2) HEe U3MEHSCTCS
3) yMeHbIIaeTCs
4) cHavaa 3aMeIsIeTCS, TIOTOM YBEITHYNBACTCSI
6. Kakyro ¢pyHKIIHIO BBITOTHSIOT B KJIeTKe MojeKyibl JIHK?
1) cTpoUTENBHYIO
2) 3aIUTHYIO
3) HOCHUTEs HACIEACTBEHHOM HH(pOPMAaIIUU
4) TOTJIOIIEHUS SHEPTHH COJTHEYHOTO CBETA

7. B coctaB nykneotunoB JIHK He Bxonur:

1) aneHun
2) TyaHuH
3) yparmn
4) TuMUH

8. Bupycsl MOTYT pa3MHOXaThCS
1) TOJIbKO B KJIETKE XO351UHA
2) myTéM IPOCTOTO JICICHUS
3) TOJIbKO OECITONIBIM ITyTEM



4) TOJBKO MOJIOBBIM ITyTEM
9. B kJeTkax yenoBeKa 1 )KHBOTHBIX B KAYECTBE MCTOUYHUKA YHEPTHH UCIIOJIb3YIOTCS
1) ropMOHBI 1 BUTAMUHBI
2) BOJia U YIICKHUCIIBIN ra3
3) HeOpraHMYECKUE BEIICCTBA
4) OCNKH, )KUPBI K YTIICBOIbI
10. YruneBoasl ipu GOTOCUHTE3E CHHTE3UPYIOTCS U3:
1) O2 u H20
2) CO2 u H2
3) CO2 u H20
4) CO2 u H2CO3
11. B xieTKkax >KMBOTHBIX 3alTaCHBIM YTIICBOJIOM SIBIISICTCS:
1) nemrono3a
2) Kpaxmait
3) rmoko3a
4) TIuKoreH
12. Haubomnpliee KOJIMUECTBO SHEPTUHU BIIEISAETCS MPU PACIICTIIICHUH OJHOTO T'paMMa
1) sxupa
2) TIFOKO3BI
3) Oenka
4)IEIUTIONO03BI
13. I'ne B kneTkax sykapuot coaepxkutcs JHK?
1) B mepokcucomax
2) B pubocoMax
3) B komiutekce ["onbmKu
4) B cTpOME MUTOXOH/IPUIA
14. Monekyna PHK coaepuT a30TUCTbIE OCHOBaHUS:
1) aneHwH, TyaHuH, ypaluI, IIATO3UH
2) LIUTO3UH, TYaHWH, aJICHUH, THMHH
3) TUMHH, ypauui, aJicHuH, T'yaHUH
4) ajeHuH, ypaiui, TAMUH, TUTO3UH
15. HeknerouHas (popma 5kM3HU TOJIBKO y
1) npokapuor
2) yKapuoT
3) GakTepwuii
4) BUpycoB

Yacrp 2
16. YcraHoBuUTE COOTBETCTBUE MEKIY CTPOCHHEM, (PYHKIIMEN BELIECTBA U €r0 BUJIOM.
B omseme 3anuwiume nocnedosamenvHocms yugp.
CTPOEHUME N ®YHKIUA
A) cOCTOAT M3 OCTaTKOB MOJIEKYJI INIMLIEPUHA U KUPHBIX KUCIIOT
B) cocToAT 13 0CTaTKOB MOJIEKYJI aMUHOKHCIIOT
B) 3amuimaroT opraHusm OT NepEeOXIaKACHUS



') 3amuIarT OpraHu3m OT YyKEPOIHBIX BEIIECTB
J1) obnanaroT neHaTypanmei
E) BBINONHSAIOT 3amacaroniyto QyHKIIUIO
BUJ
1) nunuabr
2) 6enku
17. 3anuiuTe 6yKBbI, 0003HAYAIOIINE DJIEMEHTHI BEPHOTO OTBETA: Kakue (DYHKIIMH B Op-
TaHU3ME BBITIOJTHSIOT KUPHI?
A) OTKJIaBIBAIOTCS B 3am1ac
b) ciyxaT HICTOYHUKOM SHEPTUu
B) yCKOpSIOT XUMHUYECKHE PEaKIIuu
') BXOJAT B COCTAB KJIETOYHBIX MEMOpaH
J1) B meyeHu MOTYT IIpeBpaIaThes B OEIKU
E) ydacTByIOT B XpaHeHHUH U TIepeaade HACIECACTBEHHBIX IPU3HAKOB OT POJAUTENICH
K IOTOMCTBY
18. Onpenenute KOJIMYECTBO BOJAOPOIHBIX CBS3€H B JIBYX MOCTPOCHHBIX (PparMeHTax
nureit JIHK, ecnu ogHa U3 HUTEW UMEET CTPYKTYPY:
—ITOUUTTTAATAATATTATUITIALL-
19. O xakom konuyecTtBe MoJiekys TPHK moxer ObITh 3aKoanpoBana nHGopmaIus Bo
dbparmente JJHK u3 3amanus 3.

Kpurepuu ouennBanus padorsl no pasaeny «Kiaerka»

BepHoe BeimonmHeHNE Kakaoro u3 3agannuii 1—15, 18 — onenuBaercs 1 6ammom.
3a MoJIHBIY MTPAaBWIBHBIM OTBET Ha KaXK0€ U3 3aaHuil 16—17 craButcs 2 6aia; eciu
JOTYIIIeHA OJTHA OITMOKa, TO OTBET olleHuBaeTcs B 1 6amt. Eciou qomyiieHsl 18e u 6onee
OIIMOKH MJIM OTBETA HET, TO BhICTaBisieTcsa 0 OaJuIoB.

O6miee komnyecTBO 0aUIOB 3a paboty — 21

OTBeTHI HA BOIPOCHL:

Yacts 1

Howmep 3a- OtBer Howmep 3a- OtBer Howmep 3a- OrtBer
JAHUS JaHUS JAHUS

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
Yacts 2

Howmep 3amanus OtBeT

16 121221

17 ABJ

18 61
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