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IHosicHUTEABLHAA 3AIINCKA

AKmyanvHocmy npozpammul

[Iporpamma uMeeT colMalIbHYO0 3HaUMMOCTD ISl Hallero odmectsa. Poccuiickomy
o0IlIeCTBY HY>KHbI OOpa3oBaHHbIEC, HPABCTBEHHBIC, MPEANPUUMYHUBLIC JIOJU, KOTOPHIC
MOT'YT CaMOCTOSITEJIbHO TPUHUMATh OTBETCTBEHHBIC PEIICHUS B CUTyallUsX BbIOODA,
MIPOTHO3UPYS UX BO3MOXKHBIE Mociuenctsus. OaHa u3 3aaa4 oOpa3oBaHUSl HA CETOJHS —
BOCIIUTAaHUE B pEOEHKE CaMOCTOATENIbHOM JMYHOCTH. JlaHHAas mporpaMma CrocoOCTBYET
Pa3BUTHIO Y yUaAITUXCSI CAMOCTOSTEIBHOTO MBIIUICHUS, (DOPMUPYET YMEHUSI PHUOOpETaTh
U TPUMEHSTh, TIOJIydYEeHHbIE 3HaHUS Ha mnpakTuke. PaszButne u QopmMupoBaHue
BBIIIIEYKA3aHHBIX KAa4eCTB BO3MOXKHO OJiarojapsi pa3BUTHIO HAyYHO-TIO3HABATEIIHLHOTO
MHTEpeca BO BpeMsl 3aHITHH.

Kypc npenanazHaduen ywammumcs crapiieid IIKOJbl  €CTeCTBEHHO-HAay4YHOTO,
TEXHOJIOTUYECKOTO WJIM YHHUBEpPCAIbHOTO mpoduieid oO0ydeHUss U MOXKET ObITh, Kak
00s13aTeNIbHBIM ~ YYEOHBIM  TIPEAMETOM 10 BBIOOPY Yydwalerocss W3 KOMIIOHEHTa
o0pa3oBaTeIbHON OpraHu3allui B BapHaTHBHOW YacTH y4eOHOro IiaHa, TaKk U KypcoM B
paMKax BHEYPOUYHOH JEsATeNIbHOCTH W/UIW JOTOJHUTENbHOTrO oOpa3zoBaHus. [locoOue
PEKOMEHyeTCs MCTIOIb30BaTh JJIsl IPOBECHUS IJIEKTUBHBIX KYPCOB.

KoHuenuus coBpeMeHHOro 00pa3oBaHUs MOAPA3yMEBAET, YTO YUUTENb MepecTaT
ObITh OCHOBHBIM HCTOYHHKOM HOBBIX 3HaHUH, a CTAaHOBUTCA OPraHU3aTOPOM
MO3HABATEIBHON  JESATENBHOCTH  ydalluXcs, K KOTOPOH MOXHO OTHECTH U
UCCJIEIOBATEIbCKYIO NIeATebHOCTh. COBpEMEHHbIE HKCIIEPUMEHTATIbHBIE HCCIIECOBAHUS
0 XUMHUU YK€ TPYAHO MPEACTaBUTH 0€3 MCIOIB30BAHUS HE TOJBKO aHAJIOTOBBIX, HO U
U(GPOBBIX ~ U3MEPUTENBbHBIX  mpubopoB. B denmepanbHOM  rocyaapcTBEHHOM
obpazoBarensHoM cragmapre (PI'OC) mpommcaHo, YTO OJHUM W3 YHHBEPCAJIbHBIX
y4eOHBIX JACHCTBUM, MPUOOPETAEMBIX YYAIIMMHUCS, JODKHO CTaTh YMEHUE «IIPOBEICHHUS
OMBITOB, MPOCTHIX IKCIIEPUMEHTAIBHBIX UCCIEIOBAHUI, IPSIMBIX U KOCBEHHBIX U3MEPEHUI
C HCIOJNb30BAaHWEM AaHAJIOTOBBIX M IU(GPOBBIX H3MEPUTEIBHBIX MpuOOPOB». st 3TOTO
y4uTETh OMOJIOTHU MOKET BOCIIOIB30BATHCS YIEOHBIM 00OPYIOBaHHE HOBOTO IMOKOJICHUS
— U POBBIMU JTA0OPATOPHUSIMHU.

[udbpossie nabopaTtopun Mo OGSOIOTUH MPEICTABICHBI TaTYNKAMHY JIJI U3MEPECHUS U
peructpa\iny pa3InIHBIX MapamMeTpoB, WHTepdelicaMn cOopa JaHHBIX U MPOTPAMMHBIM
oOecrieueHneM, BU3YATHM3UPYIOMUM SKCIIEPUMEHTaIbHbIC JaHHBIC Ha dKkpaHe. [Ipu sTom
AKCHEPUMEHT OCTa€TCid TPAAUUMOHHO HATypHbIM, HO JIaHHbIE SKCIEPUMEHTA
0o0pabaThIBalOTCS W BBIBOAATCS HA DJKpaH B peaqbHOM MacmTabe BpEMEHH H B
panroHanbHOM Tpaduueckoil popMe B BUIEC YMCICHHBIX 3HAYCHUM, TUarpaMm, rpadukoB
1 Tabnuil. OCHOBHOE BHUMAHHUE y4YalllUXCA MPU 3TOM COCPEIOTAUYUBAETCSA HE Ha cOOpKE U
HACTPOITKE IKCIIEPUMEHTAIBLHON YCTAHOBKH, a HA TPOEKTUPOBAHUU PA3JIMYHBIX BAPUAHTOB
MPOBEACHUS SKCIEPUMEHTA, HAKOIUICHUW JaHHBIX, HUX aHaju3e M HHTEpHpeTalum,



(OopMyIHpPOBKE BHIBOJIOB.

C TOYKM 3peHUs] HAYKH, IKCIIEPUMEHT — HTO UCCIEAOBATEILCKUN METOJ] 00yUeHHUS,
KOTOPBIM MOJHUMAET MO3HABATENbHBIN MHTEpEC Ha 00Jiee BHICOKUN YPOBEHb, YCUIIUBAET
MOTHUBALUKD CAaMOCTOSITEIbHOW JEATENbHOCTU. lcciienoBarenbCKui METOJ  SIBJISIETCS
yclioBUeM (OpMHUPOBaHUS HHTEpeca, MOTPEOHOCTH B CaMOCTOSITEIbHOM, TBOPYECKOU
NEATENBHOCTH YUYaIUXCS.

HccnenoBaTenbCkuil MPOLIECC COCTOUT U3 HECKOJBKUX 3TAIOB: Pa3/ei€HUE CMECHU
BEILIECTB, BBIICJIICHUE MOJICKYJI ONPEAEIEHHOIO CTPOSHUS, UX UACHTU(UKAIIA U U3YUEHUE
poJii B MeTaboJIM3Me.

3aHATHS UHTETPUPYIOT TEOPETUUECKNE 3HAHUS, U IPAKTUUECKUE YMEHUS, U HABBIKU
y4Yaluxcs B €JMHOM TIpoIiecce AesATeIbHOCTH YUeOHO-UCCIeI0BATEILCKOTO XapaKTepa.

JlaHHBIN KypC cOJlepKaTeIbHO CBSA3aH C KypcaMu XUMHUH, Ouojgoruu, (pu3ukud u
HOCUT HWHTETPUPOBAHHBIA XapakTep, CIIOCOOCTBYS PAa3BUTHIO €CTECTBEHHO-HAYYHOTO
MHUPOBO33pCHUS ydanuxcs. B yueOHOM 11aHe 3JeKTHBHBIN Kype «buoXumusy sBIseTCS
4acThI0 MpeaMeTHOW oOnactu «EcTrecTBeHHO-HAy4YHBIE MpeaMeThl». Marepuan mocoous
oOecrieurBaeT: 3HAKOMCTBO C COBPEMEHHBIMU (YHIAMEHTAIBHBIMU W TPHUKIIATHBIMU
UCCIEOBAaHUAMM B oOnactu  Oumoxumuu;  QopMmupoBaHue y  oOydarommuxcs
KOHBEPT€HTHOTO MBIIUICHUS; YIiIyOJlieHHe U 0000IleHHe 3HAHUW IIKOJIBHHUKOB O
BBICOKOMOJIEKYJISIDHBIX BEIIECTBAaX, METOAAX WX HW3YUYEHHUs; PACKPBITUE MPUHLHUIIOB
(YHKIIMOHUPOBAHMS )KUBBIX CUCTEM; 3HAKOMCTBO C UCTOPUEH Pa3BUTHS €CTECTBO3HAHUSA U
COBPEMEHHBIMU pa3pabOTKaMH YYEHBIX; BOCIHMTAHHE OEPEKHOrO OTHOIICHUS K >KUBOM
npupoje, GopMUpOBaHUE KYIbTYPhl MUTAHUS, O0yUECHHE apTyMEHTUPOBAHHOMY BEACHUIO
JTUCKYCCHH; )KEIAaHUE 3aHUMAThCSI HAYYHO-IIPAKTUYECKON NEATENbHOCTHIO.

[TocoGue comep UT METOAMYECKHME KOMMEHTApUU TI0 OpraHW3allud 3aHATUN
(ocobeHHOCTH, CTPYKTYpa, COAEPKaHNue, BUJIbI IESITEIbHOCTH, POpPMBI 3aHATUH U T. 11.). Ha
3aHATHSX ydYalluecs pa3BUBAIOT AHATUTHYECKHUE CHOCOOHOCTH TPU TMPOBEICHHUH
MPAKTUYECKUX PAbOT, YCTAaHABIMBAIOT MPUUYMHHO-CICICTBEHHBIE CBSI3U TMPU HU3YyUYCHUU
METO/IOB OMOXMMHH, Y3HAIOT O BO3MOXKHOCTAX WX NMPUMEHEHHsI B MEAUIIMHE, MMHIIEBOU
MIPOMBIIIIIEHHOCTH, (hapMarieBTHKE.

Ilenesasn ayoumopus

Yyamuecs 10 u 11 xnaccoB 001meo0pa3oBaTeNbHBIX MIKOJ, KOTOPBIE 000PYTOBAHBI
«IIKOIbHBIMH KBAHTOPUYMAMI.

Henv npocpammeor

O3HaKOMUTH y4dalIMXCS C OHMOXMMHUEW KakKk HayKOd OSKCHEPUMEHTaJIbHOM,
coueTarolell B ceOe OPraHnYeCcKyl0 XUMHUI0 U OMOJOTHIO. TakKe JaHHBIA KypC TIOMOXKET
chopMupoBaTh HABBIKM CaMOCTOSITEIbHOM pabOThl ¢ HUPPOBBIMU  JTATUUKAMH,
MPOBEAECHUS U3MEPEHUM U 00paOOTKHU MOTYyUYECHHBIX U3MEPEHUN. Pa3BUTh MO3HABATENIbHBIN
UHTEpEC M METalpeAMETHbIE KOMIIETEHIMU OOYyYalolmuXcsd Yepe3 MPaKTHYECKYIO
NEeATEeNbHOCTD, PAaCIIUPUTh, YIIIYOUTh M OOOONIMTH 3HAHUS O CTPOCHUH, CBOMCTBAX H



GyHKUIMAX OMOMOJEKYN; C(HOPMHPOBATH YCTOMUMBBIA HHTEpEC K MNPOPECCHOHATBLHON
NEeSATENbHOCTU B 00JIaCTU €CTECTBEHHBIX HAYK.

Ilnanupyembie pe3yjbTaThbl OCBOEHUS] Y4e€OHOI0 NpeMeTa XMMUM C ONUCAHUEM
YHHUBEPCAJIbHBIX YUeOHBIX JeHCTBHIH, IOCTUTAeMbIX 00y4al0IUMUCS
JIuunocmmuwie pezynomamor:
Obyuarowuiicsi NOAYYUM 803MOHNCHOCTb OJis1 POPMUPOBAHUS CIEOVIOWUX TUYHOCTIHBIX
YVI:

ompeiesieHre MOTUBAIIMY U3YYCHUST yUeOHOro MaTepuaa;

OIICHUBAaHME YCBAMBAEMOT0O Yy4eOHOr0 MaTepuasia, UCXO/s U3 COIUATbHBIX U
JUYHOCTHBIX IIEHHOCTEH;

dbopMupoBaHue 1ETOCTHON HAyYHOU KapTUHBI MUPA,;

MOHUMAHHUE BO3PACTAIONIEH POJU ECTECTBEHHBIX HAYK M HAYYHBIX HUCCJCIOBAHUN B
COBPEMEHHOM MHMpPE, MOCTOSHHOTO IMPOIlecca BOJIONMN HAYYHOTO 3HAHMS, 3HAUUMOCTH
MEXTyHAPOIHOTO HAYYHOTO COTPY/THUYECTRA;

OBJIQJICHUE HAYYHBIM MOJIXO/IOM B PEIICHUU 33/1a4;

OBJIQJICHUE PKOCUCTEMHOM MO3HOBATEIbHOW MOJICIIBIO M €€ IPUMEHEHUE B 1IEJIIX
IIPOrHO3a PKOJIOTMYECKUX PUCKOB IS 3/I0OPOBBS JIIOJIEH, 6€30MacHOCTH KU3HH,

OLICHMBAHUE COLMAIILHON 3HAYUMOCTH NMPO(deCcCUii, CBI3aHHBIX C OMOJIOTHEHH;

dbopmupoBanue  yMeHH ~ Oe3omacHoro M A()¢PEeKTUBHOrO  MCIOIB30BAHUS
1abopaToOpHOro O0OpPYAOBAHMS, MPOBEJACHUS TOYHBIX U3MEPEHHM U aJeKBATHOW OIICHKU
MOJIYYCHHBIX PEe3yJbTaTOB, MPEJICTABICHUS HAay4HO OOOCHOBAHHBIX APTYMEHTOB CBOUX
JIEHCTBUM, OCHOBAHHBIX Ha MEKIIPEAMETHOM aHaNIM3€ YUeOHbIX 3a/1a4.

Memanpeomemmoie pe3yiomamol:

Pezynamusnole

Obyuarowuiics nOIYYUM 803MOHNCHOCTb OISl POPMUPOBAHUS CIEOYIOUUX
peayaamugHvix YVJ/I[

LeJIenoaranie, BKI04asi MOCTAHOBKY HOBBIX LieJied, MpeoOpa3oBaHuEe MPAKTUYECKON
3a/1aud B MO3HABATENIbHYIO, CAMOCTOSITEIbHBINA aHAIU3 YCJIOBUU JTOCTUKEHUS LIEIH Ha
OCHOBE YY€Ta BBIJICTICHHBIX YYHUTEIEM OPUEHTHPOB JEWCTBHS B HOBOM y4eOHOM
Marepuare;

IJIAHUPOBAHUE MMYTU JOCTUKEHUS LIEIIeH;

YCTAaHABIIMBAaHUE IUEJEBBIX MPUOPUTETOB, BBIJCIICHHE aJbTEPHATUBHBIX CIOCOOOB
JOCTIKEHUS 1IeTN ¥ BIOOp Hanboiee 3 PEeKTUBHOTO Cr1oco0a;

YMEHHUE CAMOCTOATEIbHO KOHTPOJIUPOBATH CBOE BPEMS U YIPABIATh UM;

YMEHUE MPUHUMATh PEIICHUs B TPOOJIEMHON CUTYaIINH;

MOCTaHOBKa y4eOHOM 3a/1a4M, COCTABJICHHUE IIJIaHa U TTOCJIE0BATEIIbHOCTH JICUCTBUM;

opraHuzanus pabo4ero MecTa Mpu BbIITOTHEHUH XUMHUUECKOTO HKCIIEPUMEHTA;

MIPOTHO3UPOBAHUE PE3YJIbTaTa YCBOCHHUS, OIIEHUBAHUE YCBOGHHOI'O MaTepuaia, OlleHKa



KauecTBa M YPOBHA YCBOCHHMS, KOpPpEKIUs B IUJIaH U CcHoco0 JEHCTBUS TIpH
HEO0OXOIUMOCTH.
llo3nasamenvhule
Obyyarowutics noiyyum 603MOACHOCHb OJis1 YOPMUPOBAHUSL CLEOVIOUWUX
nosuasamenvhvlx YVJ[:
MOUCK U BBIJICJICHHE HH(GOPMAIIUU;
aHaJIu3 YCIOBUM W TpeOOBaHMM 3a/aud, BBIOOP, COIMOCTaBJICHUE U OOOCHOBAHHE
crioco0a peleHus 3a/1auu;
BbIOOp Haubosnee 3(P(HEKTUBHBIX CIOCOOOB pEIICHHS 3aJayd B 3aBUCHUMOCTH OT
KOHKPETHBIX YCJIOBUH;
BBIJIBM)KEHHE M O0OCHOBAHUE TUIIOTE3bI, BHIOOP crioco0a e€ MpoBepKH;
CaMOCTOSITEJILHOE CO3/IaHUE aJITOPUTMa JICITEIHPHOCTH TPU PEIICHUU MpodieM
TBOPYECKOT'O U MOMCKOBOTO XapaKTepa;
y4acTBOBATh B MPOEKTHO-UCCIIEA0BATEIILCKON IEITEIIbHOCTH,
MPOBOJIUTH HAOJIFOICHUE U AKCTICPUMEHT I10]] PYKOBOJICTBOM YUUTEJIS;
OCYIIECTBJIATh CPAaBHEHUE, KIaCCU(DUKAIIUIO, CAMOCTOATEIbHO BhIOMpAsi OCHOBAHUS U
KPUTEPHUU VISl YKA3aHHBIX JIOTUYECKUX OTIEpaIlnid;
OOBSICHATD SIBJICHUS, IMPOILIECCHI, CBSI3M M OTHOIICHMS, BBISBISIEMbIE B XOJE
UCCJIEIOBAHUS;
yMEHHE OPTaHU30BBIBATh UCCIIEIOBAHUE C €TI0 TPOBEPKU TUIIOTES;
yMEHHE JIeJIaTh YMO3aKIoueHus: (MHAYKTUBHOE U 110 aHAJIOTHUH) U BBIBOIBI;
BBISIBJISITH IPUYUHBI U CIIEJICTBUS MPOCTHIX SBJICHUU.
Kommynuxkamuegnule
Obyuarowuiics noay4um 803MOHNCHOCMb OISl POPMUPOBAHUS C1e0YIOUUX
KOMMYHUKamugnvix YV/I:
MOJIHOE M TOYHOE BBIPAXKEHUE CBOMX MBICIEH B COOTBETCTBHHM C 3aJa4aMH H
YCJIOBUSIMH KOMMYHUKAIIWU;
aJIeKBaTHOE HCIIOJb30BAaHUE PEUEBBIX CPENCTB ISl JUCKYCCHUM W apryMEHTaluu
CBOCH TO3UIIMHU, YMEHHE TPEJCTABIATh KOHKPETHOE COACp)KaHHWE C COOOIIEHUEM €ro B
MMICBMEHHOW W YCTHOM  ¢opme, OmNpeaeliecHHe  CIocoO00B  B3aMMOICHCTBUS,
COTPYIHUYECTBO B TIOWCKE U cOOpe MHPOpMAIIHH;
omnpeiesieHHe CIOCOOOB B3aWMOJICUCTBUS, COTPYJAHUYECTBO B IOUCKE U cOope
uH(bOpMaIK, y9acTHe B AUAIIOTE, TUTAHUPOBAHUE OOIINX CITOCOO0B pabOTHI, MPOSBICHUE
YBAXUTEIHHOTO OTHOIICHUS K IPYTUM 00y4aeMbIM;
OMHMCAaHWE COJCpP)KAHMSI BBIMNOJHAEMBIX JEHUCTBHM C 1EIbI0 OPUEHTUPOBKHU
MPEAMETHO MPAKTUUECKOU NS TEIbHOCTH;
YMEHUSI YUYUTHIBATh Pa3Hble MHEHHUS U CTPEMHUTHCA K KOOPJWHALMM PA3TUUYHBIX
MO3ULINI B COTPYIHUYECTBE;
dbopMynupoBaTh COOCTBEHHOE€ MHEHHE U TO3ULHIO, AapryMEHTHUPOBaTh U



KOOPJIMHUPOBATh €€ C MO3UIUAMU NAPTHEPOB B COTPYJHUUECTBE MPU BHIPAOOTKE OOLIETO
pELIeHHs] B COBMECTHOM JI€ATEIbHOCTH;

OCYIIECTBIISITh B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHMYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIIb;

IJIaHUPOBATh OO0IIMe CrocoObl padOThl; OCYHIECTBIATH KOHTPOJb, KOPPEKIIUIO,
OLICHKY JIeWCTBUM MapTHEPA, yMETh yOEKIaTh;

UCIIOJIb30BaTh a/ICKBATHBIE SI3bIKOBBIE CPEACTBA JJI OTOOpaXKEHUS CBOMX YYBCTB,
MBbICJIE, MOTHMBOB W TNOTpeOHOCTEH; OTOOpakaTh B peuu (OomucaHue, OOBSICHEHHE)
coJiepKaHUe COBEpIIAEMbIX NEHCTBUN Kak B (pOpMe IPOMKOM COLMATU3UPOBAHHOM peuw,
Tak U B (popme BHYTpEHHEH peyn;

pa3BUBaTh KOMMYHUKATHUBHYIO KOMIIETEHTHOCTb, MCIOJIB3YSl CpPEACTBA YCTHOM U
NUCBMEHHOM KOMMYHHMKAllMU TpH padboTe C TEeKCTaMu Y4deOHUMKA W JOMOJHUTEIbHOU
JUTEPATypOr, CIPABOYHBIMU TaOJIUIIAMH, MPOSBIATH TOTOBHOCTh K YBAXKEHHUIO WHOM
TOUYKH 3pEHUS IPU 0OCYKICHUU PE3yJIbTaTOB BHIIOJHEHHON paOOTHI.

Ilpeomemmnwie pezyromamol

Obyuarowuiics HAy4umcsL:

BBIJIEIISATh CYIIECTBEHHBIX TPU3HAKOB OUOJIOTMYECKUX 0OBEKTOB (OTIMUYUTEIbHBIX
IPU3HAKOB KMBBIX OPTAaHU3MOB; OpraHU3Ma YeJIOBEeKa; IKOCUCTEM; OHoCc(epbl) U
nporeccoB (0OMEH BELIECTB U MPEBpPAIllEHUE SHEPTUH, TUTAaHUE, AbIXaHHE, BbIJICICHHE,
TPaHCIOPT BELIECTB, POCT, Pa3BUTHUE, PA3MHOKEHUE, PETYIISLINS KUZHEACATETbHOCTH
OpraHn3Ma; KpyroBOpOT BEIIECTB U MPEBPALIEHNE SHEPTUU B SKOCHCTEMAX);

IPUBOAUTH JOKA3aTENbCTBA (ApryMEHTAMsI) POACTBA YEIOBEKA C
MJIEKOMUTAIONIUMU KUBOTHBIMH; B3AMMOCBSI3U YEJIOBEKA M OKPYXKAIOIIECH Cpebl;
3aBUCUMOCTH 3/I0POBBS YEJIOBEKA OT COCTOSIHUS OKPYKAIOIIEH cpelibl; HEOOXOIUMOCTH
3aIIUTHI OKPYKAIOIIEH Cpe/ibl; COOIIOACHUS Mep NMPOoGUIaKTHUKU 3a00JIeBaHUH,
BBI3BIBAEMBIX PACTCHUSIMU, KUBOTHBIMU, OAKTEPUSIMU, TPUOAMU U BUPYCAMH,
TpaBMaTu3Ma, crpeccoB, BUU-undexunu, BpeIHbIX IPUBBIYEK, HAPYIICHHUS OCAHKH,
3peHusl, ciiyxa, MH(PEKIIMOHHBIX U IPOCTYAHBIX 3a00I€BaHUA;

ONpENENATh NPUHAIIEKHOCTh OUOJIOTUYECKUX OOBEKTOB K  ONpeAesIeHHOU
CHCTEMATUYECKOW TPYMIIE;

OOBSCHATH POJIb OMOJIOTHH B MPAKTUUYECKON JEATENBHOCTH JIIOCH; MecTa U posin
4eJIOBEKa B IPUPOJIE; POACTBA, OOIIHOCTH IPOUCXOKIEHUS U IBOIIOLUN PACTEHUIN U
KUBOTHBIX (Ha IPUMEPE COMOCTABIEHUS OTAEIBHBIX IPYII); POJIU Pa3InYHbIX
OpPTraHM3MOB B HU3HU YEJIOBEKA; 3HAUCHUs OMOJIOTHYECKOTO pa3HOo00pa3us s
COXpaHEeHUs OMoc(epbl; MEXaHU3MOB HACIIEACTBEHHOCTH U U3MEHUYUBOCTH, ITPOSBICHHUS
HAaCJIEJICTBEHHBIX 3a00JI€BaHUH Y UeI0OBEKa, BU1I000pa30BaHUs U MPUCTOCOOJIEHHOCTH;

pasnuyarh Ha Ta0aMIaX YaCTH U OPTaHOU bl KIETKH, OPTaHOB U CUCTEM OPraHOB
YeJIOBEKAa; Ha JKUBBIX O0OBEKTaxX M TAOJMIAX OPraHOB LIBETKOBOI'O PACTEHHUS, Ch€JOOHBIX U
AJIOBUTBIX I'PUOOB; OMACHBIX JJI YEJIOBEKA PACTEHUN U KHUBOTHBIX;



CpaBHUBATh OHMOJOTMYECKHE OOBEKTHl M MPOLECCHI, YMETh J€JaTh BBIBOJBI H
YMO3aKJIFOYE€HHUsI HA OCHOBE CPABHEHUS;

OOBSACHATH POJIb OMOJIOTUH B MPAKTHUECKOU IEATEIbHOCTHU JIOJEH; MECTa U POJIH
YeJio- BeKa B MIPUPOJIE; POJCTBA, OOLIHOCTH MPOUCXOKACHHUS U BOJIOLMH PACTEHUN U
KUBOTHBIX (Ha MPUMEPE COMOCTABICHUS OTAEIbHBIX IPYIII); POIU Pa3InYHbIX
OpraHU3MOB B KU3HH Y€JIOBEKA; 3HAU€HUs OMOJIOTrHYECKOr0o pa3HOOOpa3us s
coXpaHeHus Orocdepbl; MEXaHU3MOB HACIIEJICTBEHHOCTH U U3MEHUYUBOCTHU, ITPOSBIICHHUS
HACJIEeICTBEHHBIX 3a00JIEBAHUM y UeI0OBEKa, BUA000PAa30BaHUs U MPUCTIOCOOIEHHOCTH;

pasznuyarh Ha TaONMIIAX YaCTH M OPraHOUAbl KIETKH, OpPraHOB M CHCTEM OPraHoOB
YeJIOBEKa; Ha JKUBBIX 00bEKTaX M TabJIMIIaX OPraHOB IIBETKOBOI'O pAaCTEHUs, CheJOOHBIX U
SJIOBUTHIX TPUOOB; OMACHBIX JJI Y€JIOBEKa PACTEHUN U KUBOTHBIX

3HAaTh OCHOBHBIE MPABUJIA MTOBEACHUS B IPUPOE U OCHOB 3/I0POBOT0 00pa3a >KU3HU

NPOBOAUTH AHAJIN3 U OLEHKY TMOCIEACTBUN IEATEIBbHOCTH YEJIOBEKa B MPHUPOJE,
BAMSHUS (DAKTOPOB pUCKa Ha 3JJ0POBbE YEIIOBEKA,

XapaKTepru30BaTh METOIbI OMOXUMHYECKUX HCCIICIOBAaHUM;

IPOBOAUTH  YYEOHO-HUCCIEAOBATENbCKYIO JIEATEIbHOCTh:  BBIJIBUTATh  THIIOTE3bI,
IUIAHUPOBATh paboTy, OTOMpaTh W NPeoOpPa3OBBIBATH HEOOXOAUMYIO HH(POPMAIIHIO,
POBOJIUTh 3KCIEPUMEHThI, HHTEPIPETUPOBATh PE3YJbTaThl, J€JaTh BBIBOJBI Ha OCHOBE
HOJyYEHHBIX PE3yJIbTaTOB;

Obyuarowuiicsi NOLYYUM 803MOIHCHOCHb HAYYUMBCA!

OBJIQZIETh yYMEHHMEM OLICHUBATh C 3CTETUYECKOW TOYKU 3pEHHs] OOBEKTHI >KHUBOM
OPUPOJIBL;

JI0Ka3bIBaTh B3aMMOCBSI3b OPTaHOB, CUCTEM OPIaHOB C BBINOJHAEMbBIMU (YHKIUSAMU;

pa3BUBaTh O3HABATEIbHbIE MOTUBBI U HHTEPECHI B 00JIACTH AaHATOMUU U (PU3HOJIOTHH;

INPUMEHATh AHATOMUYECKHE MOHATHS U TEPMHUHBI JJISl BBIIOJHEHUS HPAaKTHUUECKUX
3aJIaHU M.

DopMbI KOHTPOJIA

« KoHTposab pe3ynbTaToB 00y4YeHHsI B COOTBETCTBUU C JJAHHOW 00pa30oBaTeIbHOM
MIPOrpPaMMOii MPOBOAUTCS B pOpME MMCHMEHHBIX M KCIIEPUMEHTAIBHBIX padoT,
MPEIOIaraeTcs MpoOBEICHUE MPOMEKYTOUYHON U UTOrOBOM arrectauuu. [Ipomexyrounas
aTTecTalus NPOBOJUTCS B BUJIE TECTUPOBAHUS 110 TEMAM Kypca, IPUHUMAIOTCS OTYETHI 110
MPAKTUIECKUM paboTaM, CaMOCTOATEILHBIE TBOPUECKHE PAOOTHI, UTOTOBBIE y4eOHO-
HCCIIEI0OBATENbCKNAE NPOEKTHI. ITOroBoE 3aHsTHE MPOXOAUT B BUAE HAYYHO-
MPaKTUYECKON KOH(EPEHIIUN WU KPYTJIOTO CTOJIA, A€ 3aCHyIINBAIOTCS JOKIabl
ydamuxcs 1o BBIOpaHHOW TEME MCCIIeI0BAHUS, KOTOPBIE MOTYT OBITh MPEJICTABICHBI B
dbopme pedeparta uim 0TUETa MO UCCIETOBATEIHCKON padoTe.

Cpoxu peanusayuu

- Ilporpamma paccuutana Ha 2 rojia o0yueHus. [lepuoaMuHOCTb 3aHATHIA:



eXKCHEIeIbHO. J[TUTEIBPHOCTD OHOTO 3aHATHS — | akaJleMHYeCKHid Jac.
Dopmul u Memoovl 00y4eHuUs
+  Yuutenb pacnpenenseT yqamuxcs B yaeOHyI0 TPYIITy MMOCTOSTHHOTO COCTaBa.

Conep:kanue Kypca

10 KVIACC

Paspnea 1. Kiterka

benku. JlabopaTopnas pabora Ne 1 «3yueHue pepmMeHTATUBHON aKTUBHOCTH CIIFOHBI

Hyxneunossie kucnotsl. JlabopaTopHas padora Ne 2 «Beinenenue u ounctka JJHK u3
KJIETOK pacTeHui». Opranemisl kiueTku. Jlabopartopnas pabora Ne 3 «Ilnmazmonus u
JeIUIa3MoIii3 B pacTUTesbHOU kieTkey. dorocunte3. ["azoBbie apdexTh hoTOCHHTE3A.
Jlaboparopnass pabora Ne 4 «OmpeneneHne WHTEHCHUBHOCTH TMpoliecca (GUKCAUU
YIJIEKUCIOr0 rasza KIeTKaMH BOAOpOCiIH Xjopeiuibl». Jlabopatopnas pabora Ne 5
«BnusiHue ocmoca Ha TYpropHoe cocTosiHHME KieTok». Jlabopartopnass pabora Ne 6
«CpaBHenne mud@Py3uoHHONW CIMOCOOHOCTH KJICTOYHOW MeMOpaHbl M KIETOYHOUH
ob6onoukmny. JlabopatopHas pabora Ne 7 «BplfeneHue yriekucioro raza U TEIJIOThI
IPOACGKEBBIMH KJIETKaMu Tpu OposkeHumn». Jlabopatopnas pabora Ne 8 «IloBemenue
XpOMOCOM TIPH MUTOTUYECKOM JICJIEHUH B KIIETKaX pacteHuit». Jlaboparopuas pabora No
9 «IloBeneHue XxpOMOCOM MPU MEMOTHYECKOM JCJIICHUU B KJIIETKaX PACTCHHII.

Pa3znea 2. Pa3MHoOKeHUE U pa3BUTHE OPraHU3MOB

JlabopatopHas pabora Ne 10 «CpaBHUTENbHAs XapaKTEPUCTHUKA OIHOKIECTOYHBIX
opranu3MoB».  JlaboparopHas  pabora  No 11 «OcoOeHHOCTH  pa3BUTHUSA
HarOPOTHUKOBUTHBIX).

Pa3nesn 3. OCHOBBI T€HETHKH M CeJIEKIIUN

Jlabopatopnas padota Ne 12 «BHemHee cTpoeHHE MOJIUTEHHBIX XPOMOCOM KOMa- pPOB-
3BOHIIOBY». JIabopaTopras pabora Ne 13 «OmnpeneneHre mMojoBOTO XpoMaTHHA B KIIETKax
OyKKaJIpbHOTO dMHTENUs YesnoBekay. JlabopaTopuas pabora Ne 14 «Onpenenenue reHoTUIIA
MJI0JTOBOM MYIITKU JPO30(HIIBI IO (HEHOTHUITY.

11 KJIACC
Pa3pea 1. Bug
Jlaboparopnas padota Ne 1
«OmnpeneneHre HOPMbI peaklMU NpPU3HAKA HA MPUMEPE CKOPOCTU MPOU3BOJIBHBIX
IBIDKECHUIN.
ONBITHBIM TyTEM BBISIBUTH HOPMY pEaKIMU MPU3HAKA.

JIaboparopnas padbota No 2
«PacyeT 4acTOThl BCTPEYAEMOCTH aJUIeJIed U TEHOTUIIOB B MONyJisinun». PaccuntaTh
4acTOTY BCTEYAEMOCTH aJUIEJIEd U TEHOTUIIOB MOMYJISLIHH.



Paspgen 2. JkocucremMbl

OnpeneneHue CUIbl BO3JEUCTBUS 3KOJOTHYECKHX (pakTOpoB. BimsHue codeTraHus
HKOJIOTMYECKUX (PAaKTOPOB Ha MHTEHCUBHOCTDH (poTocuHTE3a» JloKa3aTh 3aKOH
COBMECTHOTO JI€UCTBUS (PaKTOPOB.

Jlaboparopnast pabora Ne 3 «JlokazarenbcTBO (PU3MUECKOTO MexXaHW3Ma TMpaBuUja
Annena» BeisiBUTH pU3MUECKUX MEXaHU3M MpaBuiia AjlieHa.

Jlaboparopnasi pabora Ne 4 «JlokazarenbcTBO (PU3MUECKOTO MexXaHW3Ma MpaBuja
beprmanay. BoIsBUTH pU3HUECKHX MEXaHU3M MpaBuiia AJJieHa.

JlaGopatopHass pabora Ne 5 «OueHka cojAep>KaHUs HUTPATOB B PACTCHHUIX).
Omnpenenuts coaepKaHUE HUTPATOB B NPOAYKTax muTaHus. [lapHUKOBBIA 3PdexT u
riobanbHoe mnoTerieHue. Jlokazath CBs3b mapHUKoBOro sddexra ¢ riao0aibHBIM
NOTEIJICHUEM.

YueOHO-TeMaTHYecKOe IJIAHUPOBAHHE

10 kaacce
Ne i/ Hazsanue teMnl KommgecTBo
JacoB
1. Paznen 1. Kietka 20
2. Paznen 2. PazMHOXXeHUE U pa3BUTHE OPTraHU3MOB 4
3. Pa3znen 3. OCHOBBI TEHETHUKHU U CEJIEKIIUU 10
Bcero 34
11 kaacc
Ne i/t HazBanune TemMbl KommgecTtBo
JacoB
1. Pa3znen 1. Bug 4
2. Pasznen 2. Dxocucrema 4
Bcero 8

DopMbI KOHTPOJIA

KonTponb pe3ynbTaToB 00ydeHHS B COOTBETCTBHH C JaHHOMW 0Opa3oBaTeIbHOMU
MPOrpaMMoOi TMPOBOAUTCS B (OpME MUCBMEHHBIX padoT, MPEArnojaraeTcs MpoBEICHUE
MMPOMEKYTOYHOM U UTOTOBOM aTTECTALUN.

Ilpomesrccymounas ammecmauyus

JI1s1 OCyIleCTBIICHUSI MPOMEKYTOUYHOM aTTECTAllMU HUCIOIB3YIOTCS KOHTPOJIBHO-
OLICHOYHBIE MaTepHalibl, OTOOp COJAEPKaHUS KOTOPHIX OPUEHTHUPOBAH HA MPOBEPKY
YCBOCHHUS CHCTEMbl 3HAaHMH W YMEHUM — WHBAPHAHTHOTO sJApa  COJEpKaHUS
JTEUCTBYIOIMNX 00pa30BaTeIbHON MPOTPaMMbl MO OHMOJIOTHH s 001eo0pa3oBaTeIbHBIX



opraHu3anuid. 3amaHus TPOMEKYTOYHOW aTTeCTallid BKIIOYAIOT MaTepHall OCHOBHBIX
pasnesioB Kypca OUOJIOTH.

Bapuanm pabomut no pazoeny «Knemka»

Pabora cocTouT u3 1Byx 4acTeil.

UYacts 1 comepxut 15 3aganuit ¢ BHIOOPOM OJHOTO BapHaHTa OTBETA.

Yacte 2 comepkut 4 3aaaHus: 3a1aHUS 3TOW YaCTU MOAPAa3yMEBAIOT 3alUCh OTBETA
B BHJI€ YHUCJIA WM TOCIeqoBaTeNbHOCTH LU(P. 3agaHuss TpeOyIOT MBICIUTEIbHBIX
orepanuii Ha COOTHOIICHUE, apu(PMETHUSCKUN pacu€T U MPUMEHEHHE 3HAHUIl B HOBOMU
y4eOHOU cUTyaluu.

KoHTpOJIbHO-0LIEeHOYHbIE MAaTEPHUAJIbI
Yacrs 1
1. K HeopraHM4ecKUM BEIIECTBAM KJIETKH OTHOCSTCS:
1) kupbI
2) 6enku
3) HYKJIEMHOBBIE KUCJIOThI
4) Bosa
2. I'mroko3a sSBIsSeTCSI MOHOMEPOM:
1) remormoOrHa
2) rauuepuHa
3) rnmukoreHa
4) agpeHanvuHa
3. Kakyto (hyHKINIO BRIMOIHSIOT YTIIIEBOIBI B KIETKE?
1) KaTaJIUTHYECKYIO
2) SHEPTETUYECKYIO
3) XpaHeHue HACIeICTBEHHOW HH(MOpMAaIIUH
4) yuactue B OMOCHHTE3e Oerka
4. VI3 aMUHOKHUCIIOT COCTOSAT MOJIEKYJIBI:
1) 6enkoB
2) yIieBoJioB
3)unuaoB
4) IHK
5. [Ipu noHmw>keHUU TeMnepaTypbl AKTUBHOCTH (PEPMEHTOB
1) yBennuuBaetcs
2) HEe U3MEHSIeTCS
3) yMeHbIIaeTcs
4) cHavasia 3aMeJIIsIeTCsl, MIOTOM YBEJIUYMBACTCS
6. Kakyro ¢pyHKITHIO BBITTONHSIOT B KiIeTKe MoJekynbl JJTHK?
1) ctpoutenpHyO
2) 3alIUTHYIO
3) HOcuTENs HACIeCTBEHHOW nH(pOpMaluu
4) NOrJOIEeHHs JHEPTUH COJTHEYHOTO CBETa

7. B coctaB nykineotunoB JJHK He BxoauT:



1) anenun
2) ryaHvH
3) ypamun
4) TUMUH
8. Bupychl MOTYT pa3MHOXKaThCs
1) TOTBKO B KJIETKE XO3SIMHA
2) nyTéM IpOCTOro ACJICHUS
3) TOIBKO OECIOIBIM MYTEM
4) TOJBKO MOJOBBIM MYTEM
9. B kieTkax 4eynoBeKa 1 )KUBOTHBIX B KAUECTBE UCTOYHUKA SHEPTUU UCTIONb3YIOTCS
1) ropMOHBI 1 BUTAMUHBI
2) BOJ1a U YIJIEKUCIIBIN ra3
3) HEOpraHM4eCKHe BEIECTBA
4) GenKu, 5KUPBI U YTIIEBOIbI
10. YrneBojb! npu (HOTOCUHTE3E CUHTE3UPYIOTCS U3:
1) O2 u H20
2) CO2 u H2
3) CO2 u H20
4) CO2 u H2CO3
11. B kiieTkax )KMBOTHBIX 3alIACHBIM YTJIEBOJIOM SIBIISIETCS:
1) nenmronosza
2) Kpaxmai
3) riroko3a
4) TIUKOTEeH
12. HauGosnpliiee KOMMUECTBO YHEPTUU BBIIEISETCS P PACIIEIUICHUH OJJHOTO TpaMMa
1) xxupa
2) TIIOKO3BI
3) G6enka
4)1eITI0J103bI
13. I'ne B knetkax sykapuot cogepxkurcsa JJHK?
1) B nepokcucomax
2) B pubocomax
3) B koMIuieKkce 'onbKu
4) B cTpOME MUTOXOHpUI
14. Monekyna PHK conepXuT a30TUCTbIE OCHOBAHUS:
1) ameHuH, ryaHuH, yparwl, ITATO3WH
2) UUTO3UH, TYaHHUH, aICHUH, TAMUH
3) TUMUH, ypauui, a€HUH, TYaHUH
4) aneHuH, ypauui, TAMUAH, IUTO3UH
15. Heknerounas (hopma *KU3HU TOJIBKO Y
1) npokapuoTt
2) 3yKapuoT
3) Gakrepuii
4) BUpYyCOB



Yacts 2
16. YcraHOBUTE COOTBETCTBHE MEX]y CTPOECHUEM, (DYHKIIMEN BEIIECTBA U €r0 BUJIOM.
B omeeme 3anuwume nocnedosamenvnocms yugp.
CTPOEHHUE 1 ®YHKI U
A) cOCTOSIT U3 OCTATKOB MOJIEKYJI TJIMLEPUHA U )KHUPHBIX KHCIIOT
B) cocTosT n3 0CTaTKOB MOJIEKYJI aMUHOKHUCIIOT
B) 3amumarotr opraHusM OT NEPEeOXIaKICHUS
') 3amuInaoT OpraHu3M OT UYKEPOIHBIX BEIIECTB
J1) oGnanatot neHaryparuen
E) BoIMONHAIOT 3anacaroniyto GyHKIUIO
BU/JL
1) munuast
2) 6enku
17. 3anummure OykBbl, 0003HAYAIOUIUE JIEMEHTH BEPHOTO OTBETA: KaKhe (PYHKIUU B
OpraHu3Me BBITIOJIHAIOT KUPbI?
A) OTKJIaIBIBAIOTCS B 3ar1ac
b) cay»aT MCTOUHUKOM SHEPTrUuu
B) yckopsitoT XuMHUecKue peakiuu
') BXoAsT B cOCTaB KJIETOYHBIX MEMOpaH
J1) B meueHr MOTYT IIPEBPAIATHCS B OETIKU
E) yyacTByIOT B XpaHeHUHU U TIepeaade HACIEACTBEHHBIX IPU3HAKOB OT pOAUTENEH
K IOTOMCTBY
18. Onpenenute KOITUUECTBO BOJOPOAHBIX CBSI3€H B IBYX MOCTPOCHHBIX (hparMeHTax
nuren JJHK, ecniu onHa U3 HUTEW UMEET CTPYKTYPY:
—ITHUUOTTTAATAATATTATI'IITHALL-
19. O xakom konmuecTBe Mosekyld TPHK MoxeT ObITh 3aKk01upoBaHa HHGpOpMaIus BO
dbparmente JIHK u3 3aganus 3.

Kpurepun ouennBanusi padorsl 1o pasaeay «Kierkay»

Bepnoe BrimonHeHue Kaxaoro u3 3ananuii 1—15, 18 — onenuBaercs 1 6ammom.
3a MoTHBIN MPABUIIBHBIM OTBET HA KaXK0€ U3 3a1anuii 16—17 ctaButcs 2 6anna; ecnu
JOTYIIIEHa OJ{HA OIIMOKA, TO OTBET olleHUBaeTcs B 1 Oamn. Eciou gomymeHs aBe u 6oiee
OIIMOKHU MJIM OTBETA HET, TO BhICTaBsieTcst 0 0aJUIOB.

O6mee komuyecTBO OamioB 3a padoty — 21

OTBeTHI Ha BOMPOCHI:

Yacrs 1

Howmep OtBeT Howmep OTtBeT Howmep OtBeT
3aaHus 3aJJaHUs 3a1aHus

1 4 6 3 11 4

2 3 7 3 12 1

3 2 8 1 13 4

4 1 9 4 14 1

9) 3 10 3 15 4




Yactb 2

Howmep 3ananus OtBeT
16 121221
17 ABJI
18 61

19 1




