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ITosicHuTEIBLHASA 3aIICKA

Axmyanvrnocms npozpammol

[Iporpamma mMeeT colManbHYI 3HAYMMOCTH Ui Haimrero obmectBa. Poccuiickomy o001mecTBy
HYXHbl 0Opa30BaHHbIC, HPABCTBEHHbIE, MPEIIPUUMYMBLIE JIIOJU, KOTOpPbIE MOTYT CaMOCTOSITEIbHO
IPUHUMATh OTBETCTBEHHBIE PEIICHUS B CUTYalUsIX BbIOOpa, MPOTHO3UPYS UX BO3MOKHBIE MOCIEIACTBHUS.
OpnHa u3 3aga4 00pa30BaHUs HA CEro/iHg — BOCIUTaHHE B peOEHKE CaMOCTOSATENbHON JIMYHOCTH. JlaHHas
nporpaMMa CIiocOOCTBYET Pa3BUTHIO y YYAIIMXCS CAMOCTOSITEIBHOIO MBIIUICHUS, (POPMUPYET YMEHUs
npuoOpeTraTh W TNPUMEHATh, TIOJNyYEHHBbIC 3HAHUS Ha TmpakTUKe. Pa3zButue u  ¢popmupoBaHue
BBIILICYKA3aHHBIX Ka4eCTB BO3MOXKHO Oy1arosiapsi pa3BUTHIO HAyYHO-IIO3HABATEILHOTO MHTEPECA BO BPEMSI
3aHATHIA.

Kypc npegHasHaueH yqamumcest crapiiei mKoJIbl €CTeCTBEHHO-HAYYHOT0, TEXHOJIOTHYECKOTO MU
YHUBEpCAJIbHOIrO npoduieil oOyyeHHss U MOXKET ObITh, KaK 00s3aTeNbHBIM Y4YEOHBIM IMPEAMETOM I10
BbIOOpY ydallerocs U3 KOMIIOHEHTa O0Opa30BaTENIbHOW OpraHM3allid B BAPUMATHBHOM 4acTH y4eOHOro
IUIaHa, TaK ¥ KypcoM B paMKaX BHEYPOUHOH 1€ TEIbHOCTH W/UIIH JOIIOJHUTEIBHOIO 00pa30BaHMUs.

Konnenmust coBpeMeHHOTO 00pa3oBaHUsI TOAPA3yMEBaeT, 4YTO YUYUTENb TMepecTaér ObITh
OCHOBHBIM HCTOYHUKOM HOBBIX 3HAHWUH, a CTAHOBUTCA OpPraHU3aTOPOM IO3HABATEJILHOM JEATEIbHOCTH
yyalumxcs, K KOTOpPOM MOYKHO OTHECTH M MCCIEAOBATEIbCKYIO JeATENbHOCTh. (COBpEeMEHHbIE
IKCIEPUMEHTAIBHBIE MCCIECIOBAHUS 110 XUMHH YK€ TPYTHO MPEICTaBUTh 0€3 MCIOJIB30BaHUS HE TOIBKO
AQHAJIOTOBbIX, HO U IM(PPOBBIX H3MEPUTEIbHBIX MpHOOpoB. B @PenepasbHOM TrocyaapCcTBEHHOM
obpazoBatensHOM cranaapte (PI'OC)nponucaHo, YTO OJHUM M3 YHUBEPCAJIbHBIX Y4EOHBIX JAEHCTBHIA,
npuoOpeTaeMblX — y4yallUMHUCS, JIOJDKHO  CTaTb  yMEHHE  «IIPOBEACHUS  ONBITOB,  IPOCTBIX
9KCHEPUMEHTAIbHBIX MCCIECIOBAHUMN, IPSIMBIX U KOCBEHHBIX U3MEPEHUH C UCIIOIb30BAaHUEM aHAJIOIOBBIX
U UUGPOBBIX H3MEPUTENIBHBIX MPUOOpPOBY». sl 3TOro yuuTenb OMOJIOIMH MOXKET BOCIOJIb30BATHCS
y4eOHBIM 000pyT0OBaHHE HOBOTO MOKOJICHUS — NU(POBBIMHU JTA00PATOPUSIMHU.

udpossie 1abopaTopuu 1Mo OUOIOTUU MPEACTABICHBI JaTYNKAMU JUI U3MEPEHUS U PETHCTPALUN
pa3IMYHBIX MapaMeTpoB, uUHTepdeiicaMn cOopa JaHHBIX M IPOrPaMMHBIM  OOECHEUYEHUEM,
BU3YaIM3UPYIOLUIUM SKCIIEPUMEHTAJIbHBIE JaHHble Ha OJKpaHe. [Ipu 3TOM »3KcnepuMEHT ocTaércs
TPaJUIIMOHHO HATYpHBIM, HO JaHHBIE SKCIEpUMEHTa 00pabaThIBAlOTCS W BBIBOJATCS HAa SKpaH B
peagbHOM MaciuTabe BpeMEHHM M B pallMOHaIbHOU rpaduyeckoit popMe B BUIE YUCIECHHBIX 3HAUCHHH,
auarpamm, rpadukoB U Tabnui. OCHOBHOE BHHUMAHHUE YYAIIMXCs MPU 3TOM COCPENOTAauyMBaeTCs HE Ha
cOOpKe M HAcTpOWKe SKCIEPHUMEHTAIbHOW YCTAaHOBKM, a HAa MPOEKTHPOBAHUM PA3JIMYHBIX BAPUAHTOB
IPOBEJCHUST SKCIIEPUMEHTA, HAKOIUIEHWM JaHHBIX, UX AaHaJIW3€ M HUHTEepIpeTaluu, (GpopMyIHpoBKe
BBIBOJIOB.

C ToukM 3peHMs] HayKH, SKCIIEPUMEHT — 3TO HUCCIIEOBATEIbCKUNA METOJ 00Yy4eHHMsI, KOTOPbII
NOJHUMAeT T[I03HABaTeIbHBIM MHTEpeC Ha 0Oojee BBICOKHMI YpOBEHb, YCHJIMBAET MOTHBALIUIO
CaMOCTOSITENIbHOW  JeATeNIbHOCTU. VlccienoBaTenbckuii METO/A  SBJSIETCS yCJIOBHEM (OpPMHUPOBaHUS
UHTEpeca, MOTPEOHOCTH B CAMOCTOSTENIbHON, TBOPUYECKON JEATEIbHOCTH yYaluXcsl.

HccenenoBaTenbCKuil IPOLECC COCTOUT M3 HECKOJIBKMX JTAllOB: pa3lelIeHUe CMECH BEILIECTB,
BbIJIEJICHHE MOJIEKYJI ONPEIEeIEHHOIO CTPOSHUS, UX UIEHTU(UKALINUS U U3YYEHUEPOTIU B META0O0IU3ME.

3aHATUSA MHTETPUPYIOT TEOPETUYECKHUE 3HAHUS, U NMPAKTUUYECKUE YMEHMS, U HABBIKM YYAIIUXCS B
€IMHOM TIpoIiecce IeSTeNTbHOCTH YUeOHO-HCCIeI0BATEIbCKOIO XapaKTepa.

JlaHHBI Kypc coJepXkaTelbHO CBA3aH C KypcaMH XHMHH, OHOJOTWH, (PU3MKM M HOCHUT
UHTETPUPOBAHHBI  XapakTep, CIIOCOOCTBYS Pa3BUTHUIO E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS
yuanmuxcsa. Kypc obecrnieunBaeT: 3HaKOMCTBO C COBPEMEHHBIMH (yHIAMEHTAIbHBIMU U MPHUKIaJIHBIMU
UCCIIEIOBaHUSIMHU B o0acTu Ouosnoruu; GopmMupoBaHue y oOydarolUXCsli KOHBEPT€HTHOTO MBbIIIICHUS;
pacKpbITUE TNPUHIUINOB (YHKIIMOHUPOBAHUS HKHUBBIX CHCTEM; 3HAKOMCTBO C HCTOpPUEH pa3BUTHUS
€CTECTBO3HAHUS U COBPEMEHHBIMU pa3paboTKaMu YUEHBIX; BOCIIUTAaHHE OEPEKHOI0 OTHOLICHUS K AKUBOU



npupone, GopMHpPOBaHHE KyJIbTYypbl MUTAHHS, O0y4YE€HUE apPTyMEHTUPOBAHHOMY BEICHHIO JTUCKYCCHUU;
JKEJIaHWEe 3aHUMAThCSl HAYYHO-TIPAKTHYECKOHN IeATeIhHOCTHIO.

Ha 3ansaTHSAX ydaimuecs pa3BUBAIOT aHATUTUYECKHE CIIOCOOHOCTH MPH MPOBEICHUHU MPAKTHUECKUX
paboT, ycTaHaBIMBAIOT MPUYUHHO-CICACTBEHHBIC CBSI3U MPU M3YyYCHUU METO0B OMOXHMMUH, Y3HAIOT O
BO3MOXKHOCTSIX UX MPUMEHEHUS B MEIULIMHE, MUILIEBOM MPOMBIIIEHHOCTH, (hapMalleBTHKE.

Ilenesasn ayoumopusn

Vyamuecs 10 u 11 xiaccos

ILlenv npozpammeur

O3HaKOMUTH y4alIuXxcs ¢ OMOXMMHEH KaK HAayKOW SKCIEepPUMEHTAIbHOM, COoueTaro- IIei B cebe
OpPraHMYeCKyI0 XHMHIO M Ouonoruto. Takke MJaHHBIA Kypc TIOMOXET C(OPMHPOBATH HABBIKU
CaMOCTOSITENIbHOU Pa0bOThI ¢ IM(POBBIMH JAaTUYMKAMH, TPOBEACHUS U3MEPEHUI 1 00paOOTKY MOTYYEHHBIX
u3MepeHuil. Pa3BuTh nmo3HaBaTENbHBIM MHTEPEC U METANPEAMETHBIE KOMIIETEHIMN O0yJaroUXcs 4epes
NPAaKTUYECKYIO JeATeNIbHOCTh; PACIIMPHUTh, YIIyOMTh W OOOOIIUTH 3HAHUS Y4eOHOro WpeaMera
Ouosorusi; copMUPOBaTh YCTOMYMBBIA HHTEpEeC K MNPO(PECcCCHOHAIBHON MAEATEeIbHOCTH B 00JacTH
€CTECTBCHHBIX HayK.



I[Inanupyemble pe3yabTaThbl OCBOCHHS Y4eOHOI0 MpeaAMeTa XMMHUM C ONMCAHMEM YHUBEPCAIbHBIX
yueOHBIX 1eiiCTBUI, JOCTUTaeMbIX 00y4al0IIMMHUCH

JIuunocmmuuie pezynomamoi:
Obyuarowuiicss noIyyum 603MOACHOCMb 0151 POPMUPOBAHUSL CAe0YIOUUX TUYHOCIHBIX VV]]:

* OIlpeesieHue MOTUBAIIUH N3YUEHUS YUeOHOTO MaTepuana;

* OLICHMBAHME YCBAaHMBAEMOTO YYEOHOIrO MaTepuania, HUCXOAS U3 COLHUAIBHBIX W JUYHOCTHBIX
IICHHOCTEH;

« (hopMHpOBaHHUE LIETOCTHON HAyYHON KapTUHBI MHPA;

* IOHMMaHHE BO3PACTAIOLIEH pOJIM ECTECTBEHHBIX HAyK W HAy4YHBIX HCCJIEIOBAaHUN B CO-
BPEMEHHOM MUpE, ITOCTOSHHOTO MPOIIecca IBOJIIOLMHM HAyYHOTO 3HAHUS, 3HAUUMOCTH MEXyHapOHOTO
HAYYHOTO COTPYIHUYECTBA,

* OBJIaJICHUE HAYYHBIM MOAXO0JIOM B PELICHUH 33/1a4;

* OBJIAJICHUE HKOCHCTEMHOH MO3HABATEIbHOH MOJIENBI0O M €€ NPUMEHEHHE B IIeNAX MPOrHO3a
IKOJIOTHYECKUX PHCKOB IS 3M0POBBS JIFOJIEH, O€30MaCHOCTH KHU3HH;

* OIICHUBAHUE COIUATBHOM 3HAUMMOCTHU MTPOQPECCU, CBA3AHHBIX C OMOJIOTHEH;

« ¢opMupoBaHue yMeHUU Oe3omacHOro U 3PGEKTUBHOTO HCIONb30BaHUS JTabOPATOPHOTO
000py/0BaHUs, MPOBEACHUS TOYHBIX HM3MEPEHUH M aJIeKBAaTHOM OILEHKU MOJYyYEHHBIX PE3YNbTATOB,
MPEJICTABICHUS HAyYHO OOOCHOBAHHBIX apTYMEHTOB CBOMX JICHCTBUI, OCHOBAHHBIX HA MEKIPEIMETHOM
aHaJIn3e y4eOHBIX 3a]ad.

Memanpeomemmnoie pezyiomamol:

Pezynamuenvie

Obyuarowuiics NOIYYUM 803MONCHOCIL 015 YPOPMUPOBAHUL ClledyIowux pe2yiamuenuix YV/[

* IleJIeNoaranue, BKIIIOYasi MOCTAaHOBKY HOBBIX LieJed, MpeoOpa3oBaHME MPAKTUUECKOM 3aqauu B
MI03HABATENbHYIO, CAMOCTOSITEIIbHBIA aHAJIH3 YCIOBHIA JOCTIDKEHHS eI Ha OCHOBE Y4ETa BBIICICHHBIX
YYUTENIEM OPUEHTHPOB JCHCTBUSI B HOBOM y4eOHOM MaTepHale;

* TUTAHUPOBAHHUE ITYTH JOCTIKEHHUS 1EIIeH;

* YCTaHABIMBAHHE IICJICBBIX MPHUOPUTETOB, BBIJICIIEHUE ANBTEPHATUBHBIX CHOCOOOB JOCTHIKEHHS
ey ¥ BbIOOp Hanbosee 3 HeKTUBHOTO Crocooa;

* YMEHHE CaMOCTOSTEIIEHO KOHTPOJIMPOBATh CBOE BPEMs U YIIPABIISITh UM;

* YMEHHE IPUHUMATh PELIeHUs B TPOOIEMHON CUTyalluu;

* TIOCTAaHOBKA Y4eOHOM 3a/1a4H, COCTAaBJICHHE TUIaHA U TIOCIIEIOBATEIbHOCTH JICHCTBHIA

* OpraHu3aiys paboyero MecTa npu BHIIOJHEHUH XUMHUYECKOT0 IKCIIEPUMEHTA;

* TIPOTHO3MPOBAHUE pe3yJabTaTa YCBOCHHS, OIICHUBAHHE YCBOSHHOTO MaTepHaia, OlleHKa KayecTBa
¥ YPOBHS YCBOCHUSI, KOPPEKIIUS B TUIAH U CIIOCO0 EHCTBUS TP HEOOXOTUMOCTH.

Ilo3nasamenvhole

Obyuarowuiicst nOLYYUm 803MOICHOCIb 01 YOPMUPOBAHUS CLedVIOWUX no3Hasamenvuvix Y'V/I:

* TIOMCK U BbIjIeJIeHrne nH(popMaIuu;

 aHANIM3 YCIOBUM u TpeOoBaHUI 3amauu, BBHIOOP, COMOCTaBICHHE W OOOCHOBaHWE crocoba
pELIeHUs 3a1a4H;

« BbIOOp HamOomnee >PQPEKTUBHBIX CIIOCOOOB pEIICHHS 3aJa4d B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBHI;

* BBIJIBIDKEHHE U 000CHOBAHHE THITOTE3bI, BEIOOD CcItocoOa e€ mMpoBEpKH;



*+ CAMOCTOSITENIbHOE CO3JaHUE AJITOPUTMA JEATEIBHOCTH IMPU PEIICHUH MPOOJEM TBOPUYECKOTO U
MOMCKOBOI'O XapakTepa;

* y4acTBOBAaTh B MPOEKTHO-UCCIIEI0BATEIbCKON AEATEIbHOCTH;

* IPOBOJIUTH HAOIIO/ICHUE U DKCIIEPUMEHT T10]] PyKOBOJICTBOM YUUTEIS,

* OCYIIECTBIISITh CPAaBHEHHE, KJIACCHU(UKAIUIO, CAMOCTOSTEIHLHO BHIOMpAss OCHOBAaHUS WM KPUTEPHH
JUTSl YKa3aHHBIX JIOTHUECKUX OIepaluii;

* OOBSICHATH SIBJICHUS, TIPOIIECCHI, CBSI3H U OTHOIIICHUS, BBISABIIIEMBIC B X0JI€ UCCIICAOBAHUS;

+ YMEHHUE OPTaHU30BBIBATH UCCIICIOBAHKE C IIENTbI0O TPOBEPKH TUIIOTES;

+ YMEHHUE JIeJIaTh YMO3aKJIIOUeHUs! (MHIYKTUBHOE U IO AaHAJIOTHH) U BBIBOJIBI;

* BBISIBIIATH MPUYUHBI M CIEACTBUS MIPOCTHIX ABICHUN. KOMMYHUKAMUBHbLE

Obyuarowuiicst noLyYum 803MOACHOCMb 015 YOPMUPOBAHUS CLEOVIOWUX KOMMYHUKAMuUsHbIX YV]]:

* IIOJJHOE M TOYHOE BBIPAKEHUE CBOMX MBICIEH B COOTBETCTBHM C 3aJadyaMH U YCIOBUSAMHU
KOMMYHHUKalWH;

* @JICKBaTHOE MCIOJIb30BAHUE PEUYEBBIX CPEJCTB AJIS JUCKYCCUU M apryMEHTAalluU CBOEW MO3MIIMH,
YMEHHUE TPENICTABIISATh KOHKPETHOE COJEp)KaHUE C COOOIICHHWEM €ro B NMHUCbMEHHOW M yCTHOW (opme,
OTIpeieNIeHUE CII0COO0B B3aUMOJICHCTBUS, COTPYTHUYECTBO B TIOMCKE M cOOpe MHPOpMaILny;

* OIIpeJesIeHHe CIIOCOO0B B3aMMOJIEHCTBHS, COTPYAHUYECTBO B IOUCKE M cOope uHGpopmauuy,
y4yacTHe B AMajOre, INIaHUPOBaHKE OOLIMX CIIOCOO0B PaOOTHI, IPOSIBIECHUE YBAXKUTEIBHOTO OTHOIIEHUS K
JIPYTruM 00y4aeMbIM;

* OIIUCAaHUE COJAEP)KAHMSA BBIIOJIHAEMBIX JIEHCTBUH € LEIbI0 OPHEHTUPOBKH IIPEIMETHO
IPAKTUYECKON JESITEIbHOCTH;

* YMEHUS YYUTHIBATh pa3Hble MHEHUS M CTPEMUTbCA K KOOPAMHALMHU pa3jIMyYHbIX MO3ULUNA B
COTPYJHUYECTBE;

+ (hopMyJIMpPOBATh COOCTBEHHOE MHEHHME W INO3ULHMI0, apIyMEHTHpPOBAaTh U KOOPAMHUPOBATH €€ C
HNO3ULMSAMH TapTHEPOB B COTPYAHUYECTBE TMpPH BBIPAOOTKE OOIIEr0o peleHus B COBMECTHOM
NESATENBHOCTH;

* OCYLIECTBIATh B3aUMHBIH KOHTPOJIb W  OKa3blBaTb B COTPYAHMYECTBE HEOOXOIUMYIO
B3aMMOIIOMOLUIb;

* IUTAHUPOBATh OOLIME CIIOCOOBI pabOThI; OCYLIECTBIIATH KOHTPOJIb, KOPPEKIUIO, OLEHKY J1eHCTBUI
napTHépa, yMeTb yOeKIaTh;

* MCIIOJIb30BaTh aJIeKBaTHBIE S3bIKOBBIE CPEACTBA JIsi OTOOpaK€HHs CBOMX YYBCTB, MBICIEH,
MOTHBOB M MNOTpeOHOCTEH; oToOpaxaTh B peud (OomucaHue, OOBbSICHEHHE) COJEpKaHHWE COBEPIIAEMBIX
NeicTBUM Kak B (popMe IPOMKOM COIMATU3UPOBAHHOM peun, Tak U B popMe BHYTPEHHEN peun;

* pa3BUBaTh KOMMYHHKATHBHYIO KOMIIETEHTHOCTb, MCIIOJIb3ys CpPEICTBA YCTHOW M NUCBMEHHOU
KOMMYHHUKAIIMM [pH paboTe ¢ TEeKCTaMH Y4eOHHMKa U JOIOJIHUTEIBHON JUTEpaTypoM, CIpaBOYHBIMU
TabJIMLaMH, TPOSBIATh TOTOBHOCTh K YBaXXEHHIO MHOW TOYKHU 3pEHHS] MPH OOCYXJAECHUU pe3ylbTaToOB
BBITIOJTHEHHOU PaOOTHI.

Ilpeomemmnuie pesynomamaol

Obyuarowuiics Hayuumcs.

* BBIJICIISATh CYIIECTBEHHBIX MPHU3HAKOB OMOJIOTMYECKUX OOBEKTOB (OTIMUUTENBHBIX MPH- 3HAKOB
KHUBBIX OpPraHW3MOB; OpraHM3Ma 4YeJOBEKa; HKOCUCTEM; OMocdepsl) M MpoleccoB (OOMEH BEIECTB U
IIPEBpAlllCHUE DJHEPIUM, IHUTAaHUE, JAbIXaHWE, BBIJCIECHUE, TPAHCIOPT BEIIECTB, POCT, pPa3BUTHE,
pPa3MHOYKEHUE, PEryJSIIUs JKU3HEIEATENbHOCTH OPraHu3Ma; KpYTOBOPOT BELIECTB M IPEBPALLECHUE
SHEPTUU B IKOCHUCTEMAX);

* IPUBOJUTH JIOKA3aTeNbCTBA (apryMeHTalusi) pOJICTBA YEJIOBEKa C  MIIEKONUTAIOLIIUMU



KUBOTHBIMH; B3aMMOCBSI3U YEJIOBEKAa W OKPY)KAIOLIEH Cpeabl; 3aBUCHMOCTH 370POBBS YEJIOBEKa OT
COCTOSIHUSL OKPY)KAIOLIEH cpeibl; HeOOXOJUMOCTH 3aIlUThl OKPYXKAIOIIEH Cpenbl; COONIONEHHS Mep
npoMIaKTUKK 3a00JIeBaHUI, BBI3BIBAEMBIX PACTCHUSMH, >XHUBOTHBIMH, OaKTepUsMH, TIpudamMu U
BUpyCaMH, TpaBMaTtus3ma, crpeccoB, BUU-nH(pekuu, BpeIHbIX NMPUBBIYECK, HAPYIICHHUS] OCAHKH, 3PECHUS,
ciryxa, MH()EKIMOHHBIX ¥ POCTYJHBIX3a00IeBaHHIA;

* OIPEACNATh NPHHALICKHOCTh OMOJIOTMYECKUX OOBEKTOB K OIPEAETICHHOH CHCTEMaTH4ecKOu
rpymre;

* OOBSACHATH POJIb OMOJOTMH B NMPAKTUYECKOW AEATENLHOCTH JIIOJCH; MecTa M POJIM YeJIOBEKa B
IpUPOJZIE; POJACTBA, OOIIHOCTH TPOUCXOKACHHS M SBOJIONMM PACTCHWH W KMBOTHBIX (Ha INpUMepe
COIIOCTABJICHUSI OTHENBHBIX TPYII); POJH PA3IMYHBIX OPraHU3MOB B JKMU3HH 4YEJIOBEKA; 3HAYCHUS
OMOJIOTUYECKOTO PAa3HOOOpa3us JUIsl COXpaHEHUs: OHocgepbl; MEXaHHM3MOB HACJEIACTBEHHOCTH U
U3MEHYMBOCTH, TIPOSIBIICHHUSI HACJIEJCTBEHHBIX 3a00JIeBaHUIl y 4YellOBeKa, BHI000pa3oBaHUA U
MPHUCIIOCOOJICHHOCTH;

* pa3nu4aTh Ha TaOJIUIAX YaCTH U OPTaHOMBI KIIETKH, OPTaHOB M CHCTEM OPTraHOB YeJIOBEKa; HA
KHMBBIX 00BEKTaX U TAOJHUIIAX OPraHOB [[BETKOBOTO PACTEHHS, CheIOOHBIX U SJOBUTHIX TPHOOB; OMTACHBIX
JUISL 4EIIOBEKA PACTEHUH U JKUBOTHBIX;

* CPaBHUBATh OHMOJIOTUYECKHE OOBEKTHI M IPOIECCHl, YMETh JeNaTh BBIBOABI M YMO3AKIIOUCHHS
Ha OCHOBE CPaBHEHUS;

« OOBSICHATH POJb OMOJIOTMH B NMPAKTHUYECKOW NEATEIHOCTH JIIOJIEH; MECTa M POJU YEJIOBEKa B
IPUPOJIE; POACTBA, OOIIHOCTH IPOUCXOXACHHUS U SBOJIIOIUM PACTEHUN M JKMBOTHBIX (Ha NpuUMeEpe
COIIOCTABJICHUS OTHENbHBIX TPYII); POJM PA3IMYHBIX OPraHU3MOB B JKU3HU 4YeNIOBEKa; 3HAUYEHUS
OMOJIOTHYECKOTO pPa3HOOOpa3us JUlsl COXpaHeHus Ouocdepbl; MEXaHU3MOB HACJEICTBEHHOCTH U
U3MEHYMBOCTH, IMPOSBICHMUS HACIEACTBEHHbIX 3a00JeBaHUN Yy 4YeloBeKa, BUA000Pa30BaHUSI U
IpUCHOCOOIEHHOCTH;

* pa3nyaTh Ha TAOIMIAX YAaCTH M OPraHOW[bl KJIETKH, OPraHOB M CUCTEM OpPIaHOB YEJIOBEKA; Ha
JKUBBIX 00BEKTAX U Ta0JIMLIaX OPraHOB LIBETKOBOI'O PACTEHHUs, Ch€JOOHBIX U AJOBUTHIX IPUOOB; OMAaCHBIX
JUISL YeJIOBEKA PACTEHUM U )KUBOTHBIX;

* 3HaTh OCHOBHBIE ITpaBUJIa TIOBEJICHUS B IPUPOJIE U OCHOB 3/I0POBOT0 00pa3a KU3HU

* IPOBOJIUTH AHAJIU3 W OLEHKY IOCIEJACTBUI NEATEIbHOCTH 4YellOBE€Ka B MPUPOJE, BIUSHUA
(akTOpOB pHUCKa Ha 3/I0POBBE UEIOBEKA;

* XapaKTepHU30BaTh METO/Ibl OMOXMMUYECKUX UCCIIEJOBAHMIA;

* IPOBOJUTH Y4E€OHO-HCCIIEIOBATENIbCKYIO JIEATENbHOCTh: BBIABUIAaTh THMIIOTE3bI, IJIAHUPOBATh
paboty, otOuparb U npeoOpa3oBbIBaTh HEOOXOJMMYIO HMH(OPMAINIO, MPOBOJIUTH IKCHEPUMEHTHI,
MHTEPIIPETUPOBATH PE3YJIbTAThI, JIeJIaTh BBIBO/IbI HA OCHOBE MOJYyYEHHBIX PE3YyIbTaTOB;

Ob6yyarowuiics nOIY4Um 803MONCHOCIb HAYUUMBCAL:

* OBJIAJIETh YMEHHEM OIICHUBATh C ICTETUYECKOMN TOUKH 3pEHUS 00BEKTHI )KUBOM NPUPOIBL;

* JIOKa3bIBaTh B3aMMOCBS3b OPraHOB, CUCTEM OPTraHOB C BHIMOIHAEMBIMU (QYHKIUAMU;

* pa3BUBATh I03HABATEIbHbIE MOTUBBI U MHTEPECHI B 00JIACTH aHATOMUU U (PU3UOJIOTUY;

* IPUMEHATh AaHATOMUYECKHE TOHATHS M TEPMHUHBI JUISl BBINOJHEHUS NMPAKTUYECKHUX 3aJaHUM.



DopMbl KOHTPOJISA

KoHTposb pe3ynapTaToB 0OY4YeHHST B COOTBETCTBHHM C JaHHOW 00pa3oBaTENbHON MPOTpaMMOi
npoBoAUTCS B (OpME MHCBMEHHBIX M OJKCIEPUMEHTAIbHBIX paboT, Mpenarnoyiaraercs MNpOBEACHHE
MIPOMEKYTOUYHON U UTOTOBOM aTTECTALIUU.

[TpomexyTouHasi arTecTanusi MPOBOJUTCS B BUAE TECTUPOBAHMS MO TeMaM Kypca, MPUHUMAIOTCS
OTYéThl MO TMPAKTHUYECKUM paboTaM, CaMOCTOSATEIbHBbIE TBOPUYECKHE pabOThl, UTOTOBBIE Y4eOHO-
UCCIIEIOBATEIbCKUE TIPOEKTHI.

HToroBoe 3aHsATHE MPOXOAUT B BHJE HAYYHO-TIPAKTHUECKOW KOH(EPEHIMH MU KPYIJIOro CToja,
I7ie 3acIHylIIMBAIOTCS JTOKJIAAbl YYalIUXCs MO BBIOPAHHOW TEME HCCIICOBaHUS, KOTOPbIE MOTYT OBITh
npezcTaBieHsl B hopmepedepara mim oT4éTa 10 UCCIe0BATEIBLCKOM padoTe.

Cpoxku peanuzayuu
. [IporpamMma paccuntana Ha 2 roga oOydeHus. [leproanyHOCTh 3aHATUI: €KEHEIENbHO.
JMUTeNnbHOCTh OAHOTO 3aHATHUS — 1 aKaJeMUYeCcKHil yac.

Dopmbl U Memodvl 00yueHUs
. VYuuTenp pacipeaenseT yuyalmuxcsi B yueOHYIO TpYIITy IOCTOSHHOTO COCTaBa.



Copepxanue Kypca

10 KJIACC

Paspnen 1. Kierka

benku. Jlabopatopnas padora Ne 1 «3ydenne ¢pepMeHTATUBHON aKTUBHOCTH CITFOHBI

Hyxiieunoseie kucnotsl. JlaboparopHast padora Ne 2 «Beinenenue u ounctka JJHK u3 xmerox
pactenuii». Opranemnsl kietku. JlaboparopHas pab6ora Ne 3 «lImasmonm3 u jaemiasMonu3 B
pactutenbHoi kieTke». Dotocunres. ['aszoBbie 3¢ dextsr poTocunresza. Jlaboparopnas pabora Ne 4
«OrmpeneneHue HMHTEHCUBHOCTH Ipolecca (UKcalMy YIIeKUCIOro Tra3a KIEeTKaMHU BOJOPOCIH
xyoperutb». Jlaboparophass pabora Ne 5 «BnusHME ocMoca HAa TYpropHOE COCTOSHHUE KIIETOKY.
JlaGopatopnas pabora Ne 6 «CpaBHeHue audQdy3MOHHONW CIOCOOHOCTH KJIETOYHOH MeMOpaHbl M
KJIETOYHOM 0001049Kn». JlaboparopHas paboTa

Ne 7 «BblueneHue YrieKHCIOr0 Ta3a M TEIJIOTHI JPOXKEBBIMH KIETKAMH MPU OpOKECHUM.
Jlaboparopuas pabora Ne 8 «[loBegeHre XpOMOCOM MPU MUTOTHYECKOM JISIICHUH B KJIIETKaX PacTCHUII.
JlaGopaTtopHas padota Ne 9 «I[ToBeneHrne XpoMOCOM MPHU MEHOTHUYECKOM JICIICHUH B KJIETKAaX PACTCHHI.

Pa3nen 2. Pa3MHoKkeHHe H pa3BUTHE OPTraHU3MOB
JlaGopatopnast pa6ora Ne 10 «CpaBHUTEIbHAS XapaKTEPUCTHKA OJHOKIIETOYHBIX OPTaHU3MOBY.
JlaboparopHnas padota Ne 11 «Oco6eHHOCTH pa3BUTHS MAIOPOTHUKOBUIAHBIX.

Pa3nen 3. OCHOBBI TeHETHKH U CeJIEKI[HH

JlaboparopHas pabota Ne 12 «BHemiHee CTpoeHHE MOTUTEHHBIX XPOMOCOM KOMa- POB- 3BOHIIOBY.
Jlaboparopuast pabora Ne 13 «OmnpeneneHnue MOJOBOTO XpOMaTHHA B KIIETKAX OYKKAIBHOTO ATIHTEIUS
yenoBeka». JlabopatopHas pabora Ne 14 «Omnpenenenue reHOTHIA IJIOJOBOW MYIIKH JpO30(UIbI 1O
deHoTUIy».

11 KJIACC
Pa3zpen 1. Bua
Jlaboparopuas pabora Ne 1
«OrnpenenieHue HOpMbI PEaKIMK TPU3HAKa Ha MPUMEPE CKOPOCTH TPOHM3BOJIBHBIX JTBUKCHUI.

ONBITHBIM ITyTEM BBISIBUTH HOPMY PEAKIMH MPU3HAKA.

JlaGopatopHas pabota Ne 2
«Pacdyer 4YacTOTBI BCTpEUaEMOCTH ayliesieli W TEHOTHUIIOB B MOMYISIIUU». PaccuMtaTh 4acToTy
BCTEUAEMOCTH aJlJIeNIel ¥ TEHOTHIIOB TTOMYJISIIIHH.

Pa3nen 2. JxkocucreMsl

OmnpeneneHne CUIIBI BO3JCHCTBUS 3KOJOTHIECKUX (PakTOpoB. BimsHUE codeTaHUs 3KOJIOTHYSCKUX
(dakTOpOB HAa MHTEHCUBHOCTH (poTOCHHTE3a» JloKa3aTh 3aKOH COBMECTHOTO JAEHCTBHS (PaKTOPOB.

JlaGopatopnast padota Ne 3 «JlokazaTenbcTBO (U3HUECKOTO MeXaHU3Ma TMpaBwiIa AJUIeHa»
BrisiBuTh (hrznueckre MexaHU3MBbI MIpaBuiia AJlIeHa.

JlaGopatopHast pabora Ne 4 «Jloka3aTenbCTBO (PU3MUECKOro MexaHH3Ma ImpaBuia beprmanay.
BorsiButh prznuecknx MexaHu3M npaBuiia AJUieHa.

JlaGopatopHass pabora Ne 5 «OrmeHka coaep)kaHUsi HUTPATOB B pacTeHusx». OnpenenuTsb
coJlep’)kaHue HUTPATOB B MponaykTax nuTaHus. llapHukoBbiii 3¢ddexkr u rnodanbHOE MOTEIIEHUE.
Jlokasatk CBsI3b MapHUKOBOTO 3((hekTa ¢ r100aTbHBIM MOTEIUIEHUEM.



Yu4eOHO-TeMaTHYeCKOE IJIAHNPOBAHHE

10 kaace
Ne /i HazBanwne Tembl KomnuectBo
4acoB
1. Pasnen 1. Kitetka 20
2. Paznen 2. PazmMHOXeHUE M pa3BUTHE OPraHU3MOB 4
3. Pa3men 3. OCHOBBI T€HETHUKH U CEJIEKIUN 10
Bcero 34
11 kaace
Ne /i HazBanwne Tembl KomnuectBo
4acoB
1. Pasnen 1. Bun 4
2. Pasgen 2. Dkocucrema 4
Bcero 8

(I)OpMI)I KOHTPOJIA

KoHTponb pe3ynbTaToB 0Oy4eHHs B COOTBETCTBUM C JIaHHOM 00pa3oBaTeibHON MpOrpaMMoi
IpOBOAMUTCA B (hOPME MUCBMEHHBIX paboOT, IPEANOIAraeTcsi IPOBEACHUE PO~ MEKYTOUHON U UTOTOBOM
aTTECTALUU.

Ilpomescymounas ammecmavusn

s ocymiecTBieHUsT NIPOMEKYTOYHOM AaTrTeCTAllMM MCIOJB3YIOTCS KOHTPOJIBHO- OLEHOYHBIE
MaTepHaibl, 0TOOp COAEpKaHUSA KOTOPBIX OPHEHTHPOBAH Ha IMPOBEPKY YCBOEHHUS CHCTEMbl 3HAHUN U
YMEHMM — WHBApUAHTHOTO SJpa COJAEpXKaHUS JEHCTBYIOIIMX O00pa30BaTENbHONM MNpOrpamMmbl 10
O6uonoruu ans o01eoOpa3oBaTeNbHBIX OpraHu3anuil. 3agaHus TPOMEKYTOUHOM aTTeCTalluy BKIHOYAIOT
MaTepHall OCHOBHBIX Pa3JIeNIoB Kypca OMOJIOTH.

Bapuanm pabomot no pazoeny «Knemxa»

Pabota coctouT u3 1ByX yacrtei.

Yacts 1 comepxut 15 3aganuii ¢ BHIOOPOM OJTHOTO BapHaHTa OTBETA.

YacTtbs 2 colepXuT 4 3ajaHus: 3aJaHus 3TOM YacTH MOAPAa3yMEBAIOT 3allMCh OTBETAB BUJE YHCIA
WIM TocienoBareabHoCTH Ludp. 3amaHuss TpeOYIOT MBICIUTENbHBIX ONEpalluii Ha COOTHOILEHUE,
apupMeTHUecKuil pacuéT U NpUMEHEHHEe 3HaHUIl B HOBOH y4eOHOWCUTYaIUH.



KoHTpPo/IbHO-011eHOYHBIE MATePHAJIbI

Yacrtp 1
1. K HeopraHnuyeckuM BelecTBaM KJIETKH OTHOCSTCS:
KHUPBI
Oenku

HYKJIICMHOBBIC KHUCJIOTBI

O® o

BOJIA
2. T'moko3a ABISETCS MOHOMEPOM:
a. remonioOnHa
0. riuuepuHa
B. IJIMKOT€Ha
I. aJpeHalvHa
3. Kakyio QyHKIHIO BBIIONHSIOT YTIIEBObI B KJIETKe?
KaTaJIMTHYCCKYIO
JHEPreTUYECKYIO
XpaHEHHE HACJIeICTBEHHOM nH(OpMaLUn

g% oe

yuactue B OnocuHTrese Oenka
4. W3 aMHHOKHUCJIOT COCTOSIT MOJIEKYJIBI:
0€eJIKOB

JUIIAJ0B
JHK
5. Ilpu NOHMKEHHHU TEMIIEPATYPhI AKTHBHOCTH (PEPMEHTOB

a
0. yriaeBoaoB
B
T

a. yBeIUYHBaeTCs
0. He u3MeHseTCS
B. yMEHbBIIAETCS
I'. cHayaJla 3aMeJUIIeTCs, IOTOM YBEIUUYHUBAETCS
6. Kakyio QpyHKIHIO BHIONHAIOT B KileTke Monekynsl JJHK?
d. CTPOUTCIIbHYIO
0. samuTHYIO
B. HOCHTENS HACIEACTBEHHOI nH(pOopManuu
I'. TOIJIOIIEHHs SHEPIUH COJIHEYHOTO CBETa
7. B coctas nykneotunos JJHK He BXOIUT:
d. aJIcHUuH
0. ryanun
B. ypauui
I. TUMHH
8. Bupycsl MOryT pa3MHOXKAaThCS
a. TOJIbKO B KIJIETKE XO3SIMHA
0. myTém npocToro jenaeHus
B. TOJbKO OECHOIBIM MyTEM

I'. TOJIBKO IIOJIOBBIM ITyTEM
9. B kieTKax 4YeIoBeKa U )KMBOTHBIX B KAYECTBE MCTOYHHKA YHEPTHHU MCIIONb3YIOTCS
a. TOPMOHBI U BUTAMUHBI
0. BO/a M yIJIEKUCIIBIH Ta3
B. HEOPraHUYECKHUE BEIIECTBA



I'. OeNKH, )KUPHI U YTIEBOIbI
10. VYrnesoasl npu GOTOCHHTE3E CHHTE3UPYIOTCS H3:
a. O2u H20
0. CO2 u H2
B. CO2u H20
r. CO2u H2CO3
11. B kneTkax *KHMBOTHBIX 3allACHBIM YIJIEBOIOM SIBJISETC:
a. Lesoio3a
0. xpaxman
B. TJIFOKO3a
I'. TJIUKOTeH
12. HauGonbluee KOIMYECTBO SHEPTUU BBLIEIAETCS IPU PaCILEIEHUH OJJHOTO FpaMMa
a. xupa
0. rIroKo3bI
B. Oenka
I'. UEJUTI0JIO3BI
13. Tze B kneTkax sykapuoT copepxkurcs JJHK?
a. B IIEPOKCHUCOMAX
0. B pubocomax
B. B KoMmIuiekce [ 'onbmxu
I'. B CTPOME MUTOXOHJIPUH
14. Monekyna PHK conepxut a30TuCTbie OCHOBaHUS:
a. aJleHUH, TYaHUH, ypauuJi, IUTO3UH
0. LUTO3UH, I'yaHUH, a/IcCHUH, TAMUH
B. TUMWH, YpaIui, aJicHuH, TyaHuH
T. aJIeHHH, Ypalui, TAMUH, [IATO3UH
15. Hekserounas Gpopma JKHU3HU TOTBKO y
a. IpoOKapuoT
0. sykapuor
B. Oakrepuii
I'. BUPYCOB

Yacts 2

16. VYcraHoBuTE COOTBETCTBHE MEXKLy CTPOEHHEM, (DYHKIHEH BEIECTBA U €r0 BUIOM.
B omeeme 3anuwume nocredosamenbHocms yupp.

CTPOEHUE U ®YHKIUA

A) COCTOSIT U3 OCTAaTKOB MOJIEKYJI TJIUIEPHUHA U )KUPHBIX KUCIOT

B) cocTosAT U3 0CTaTKOB MOJIEKYJI aMUHOKUCIIOT

B) 3amumiarot opraHu3M OT MepeoXIaKICHUS

') 3aImuMIIat0T OpraHu3M OT YyKEPOJHBIX BEIIECTB

J1) o6nanaroT neHarypamuei

E) BEIMONHSIOT 3amacaromiyto QyHKIHIO

BUJI
1) JTUTIV TG
2) Genku



17. 3anmmmte GykBBI, 0603HAYAIOIINE IEMEHTHI BEDHOTO OTBETA: KaKME (DYHKIUU B Op-TaHU3ME

BBITOJIHSIOT JKUPBI?
a. OTKJIAIBIBAIOTCS B 3arac

CILy’KaT UCTOYHUKOM 3HEPTUu
YCKOPSAIOT XUMUYECKHE PEAKLIUU
BXOJISIT B COCTaB KJIETOYHBIX MEMOpaH
B [ICYEHU MOTYT MPEBPALIATHCS B OCJIKU
YYacCTBYIOT B XpaHEHHH U Mepe/laye HACIEICTBEHHBIX IPU3HAKOB OT POAUTEICHK
IOTOMCTBY

18. Onpenenure koaMUECTBO BOJOPOAHBIX CBA3EH B ABYX MOCTPOEHHBIX (parmenTaxuuteil JJHK,
€CJIM OJIHA U3 HUTEH UMEET CTPYKTYpY:

—ITHUUTTTAATAATATTATHITHAL-

19. O xakom xonuuectse Monexyn TPHK MoxkeT ObITh 3aKoupoBaHa uH(opMaIus BodparMenTe
JHK u3 3amanus 3.

O3 3E QO

Kputepun oneHuBanus padorsl no pasaeay «Kierkay
BepHoe BbITToTHEHHE KaKa0T0 U3 3ananuii 1—15, 18 — onenuBaercs 1 6ammom. 3a mOJIHBIN
MPaBUJIBHBI OTBET HAa KaxkJoe W3 3amaHuii 16—17 craButcs 2 Oayura; ecnd JOMyIIeHAa OTHA
omuOKa, To OTBET orjeHnBaeTcs B 1 Oayn. Ecnu momyieHs! qBe 1 00Jiee ONIMOKK WIIM OTBETA HET, TO
BeIcTaBisieTcs O OasuIoB.
O61ee xonuyecTBO 6aIOB 3a padboty — 21

OTBeTH Ha BOIIPOCHI:

Yacts 1
Homep OtBer Howmep OtBer Homep OtBet
3aJJaHus 3aJJaHUs 3aaHUs
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
Yacts 2
Howmep 3ananus OtBer
16 121221
17 ABJ1
18 61
19 1




