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IHosicHuTEIbHASA 3AIIUCKA

AKmyanvHoCcmy npozpammol

[IporpamMma nMeeT coOMAIbHYIO 3HAYMMOCTD JJIsl Haiiero obmiectsa. Poccuiickomy
o0IlIeCTBY HY>KHBI 00pa30BaHHbBIC, HPABCTBEHHBIE, MPEANPUUMYUBBLIC JIOJU, KOTOPHIC
MOT'YT CaMOCTOSITEJIbHO TPUHHUMATh OTBETCTBEHHBIC PEIICHHUS B CHUTyallUsX BbIOODA,
IPOTHO3UPYST MX BO3MOXHBIE mociencTBus. OnHa U3 3a1a4 00pa3oBaHUsl HA CETOIHS —
BOCIIUTaHHE B PeOEHKE CaMOCTOSITEIbHON JMYHOCTU. JlaHHAs MporpaMma CrocoOCTBYET
Pa3BUTHIO Y yUaIIUXCSI CAMOCTOSTEILHOTO MBIIIJICHUS, (DOPMUPYET YMEHHUS PUOOPETATh
U TPUMEHSTh, TIOJIyYeHHbIE 3HaHUS Ha mnpakTuke. Paszsutne u QopMupoBanue
BBIIIIEYKA3aHHBIX KA4eCTB BO3MOXKHO OJiarojapsi pa3BUTHIO HAy4HO-TIO3HABATEIIHLHOTO
HMHTEpeCca BO BpeMsl 3aHITHH.

Kypc mnpenanazHaueH yyammumcs cTapiieid IIKOJbl  €CTeCTBEHHO-HAay4YHOTO,
TEXHOJIOTUYECKOTO WJIM YHHUBEpPCAIbHOTO Mpoduiied oO0ydyeHHs] U MOXKET ObITh, Kak
00s13aTeNIbHBIM ~ Y4EOHBIM  TIPEAMETOM 10 BBIOOPY ydwalerocss W3 KOMIIOHEHTa
o0pa3oBaTeIbHON OpraHu3alui B BapUaTUBHOW YacTH y4eOHOro IjlaHA, TaK U KypCOM B
paMKax BHEYPOUHOH MAESTENbHOCTH W/MIW JOMOJHUTENbHOrO oOpa3zoBanusa. [locobue
PEKOMEHAYETCS UCIIOJIB30BATh JJI IPOBEICHUS AIEKTUBHBIX KypCOB.

Konuenuus coBpeMeHHOro 00pa3oBaHUs MOAPA3yMEBAET, YTO YUUTENb MEepPecTaT
OBbITh OCHOBHBIM HCTOYHHKOM HOBBIX 3HAHUH, a CTAHOBUTCA OPTraHU3aTOPOM
NO3HABATEIbHOM  JNESATEIBHOCTHM  y4yalllUXCs, K KOTOPOM MOYKHO OTHECTH U
UCCIIEA0BATEIbCKYIO NeATeNbHOCTh. COBPEMEHHBIE SKCIEPUMEHTAJIbHBIE HCCIIEIOBAHUS
0 XUMHUHU YK€ TPYAHO MPEACTaBUTH 0€3 MCIOIB30BAHUS HE TOJBKO aHAJIOTOBBIX, HO U
U(GPOBBIX ~ U3MEPUTENBHBIX  TpubopoB. B dexepanbHOM  TOCYIapCTBEHHOM
oOpazoBarensHoM ctanaapre (PI'OC) mpomucaHo, 4YTO OJHUM W3 YHUBEPCAIBHBIX
y4eOHBIX JEHCTBUN, MPHOOPETAEMBIX YYAIIUMUCS, JOJDKHO CTaTh YMEHHE «IIPOBEICHUS
OMBITOB, MPOCTHIX SKCIIEPUMEHTAIBHBIX UCCIEIOBAHUI, TPSAMBIX 1 KOCBEHHBIX U3MEPEHUI
C WCIOJh30BAHUEM AHAJOTOBBIX M HU(DPOBBIX M3MEPUTENBHBIX MPHOOPOB». [lms 3TOTO
YUHUTETh OMOJOTUU MOKET BOCTIOIB30BAThCS YIEOHBIM 000PYAOBAHHE HOBOTO TOKOJIECHUS
— U POBEIMU JTA00PATOPHUSIMHU.

[Mudbpossie mabopaTopunt Mo OSOJIOTHH MPEACTABICHBI JATYUKAMU JJISI U3MEPEHUS U
peructpa\iuy pa3InIHBIX MapaMmeTpoB, WHTepdelicaMmu cOopa JaHHBIX H TMPOrPaMMHBIM
oOecrieueHneM, BU3YATH3UPYIOIMUM JKCIIEPUMEHTaIbHbIC JaHHble Ha dKpaHe. [Ipu sTom
AKCHEPUMEHT OCTa€TCAd TPAAUUMOHHO HATYpHBIM, HO JIaHHbIE SKCIEPUMEHTA
00pabaThIBalOTCSI M BBIBOASTCA Ha OJKpaH B peaJlbHOM Maciitabde BpEMEHU U B
palroHaIbHOM rpaduyeckoid popMe B BUJIEC YHCICHHBIX 3HAUCHUH, AUarpamm, rpadukos
1 Tabnui. OCHOBHOE BHUMAHHUE y4YalllUXCA MPU 3TOM COCPEAOTAUUBAETCS HE Ha COOpKE U



HACTPOWKE SKCIEPUMEHTAIBHON YCTAHOBKH, a HA TPOCKTUPOBAHUU PA3JIMUHBIX BAPUAHTOB
MPOBEICHUSI JSKCIIEPUMEHTA, HAKOIUICHUHM [AaHHBIX, WX AaHAJIUW3€ W HWHTEPHpEeTaLNH,
(OopMyIHpPOBKE BHIBOJIOB.

C TOUYKM 3peHUS HAYKH, IKCTIEPUMEHT — 3TO UCCIE0BATEIbCKUN METOI OOYUYEeHMUS,
KOTOpBIN MOJAHMMAET MO3HABATENbHBI MHTEpeC Ha 0oJjiee BHICOKMH YpPOBEHb, YCHUIMBAET
MOTHUBALUKD CAMOCTOSITEIIbHOU JEATENbHOCTU. lcciienoBarenbCKum METON  SBJISIETCS
yciioBueM (GOpPMUPOBaHUS HHTEpeca, MOTPEOHOCTH B CaMOCTOSITEIbHOM, TBOPYECKOU
NEATEIBHOCTH YUYaIUXCS.

HccnenoBaTenbCKuil IpOLECC COCTOUT U3 HECKOJBKUX ATAIlOB: Pa3[el€HUE CMECH
BEIIECTB, BBIJICICHUE MOJICKYJI OMPEACIEHHOTO CTPOCHUS, UX UACHTU(UKAIUS U U3yUCHUE
poJii B MeTaboJIu3Me.

3aHATHS UHTETPUPYIOT TEOPETUUECKUE 3HAHUS, U TPAKTUUYECKUE YMEHUSI, U HABBIKU
y4yaliuxcsi B €AMHOM TPOIIecCe AESITebHOCTH Y4eOHO-UCCIEA0BATEIbCKOTO XapakTepa.

JlaHHBIN KypC COJIepXKaTeIbHO CBSA3aH C KypcaMU XUMUH, OHOJOTHH, (PUBHKUA U
HOCUT WHTETPUPOBAHHBIA XapakTep, CHOCOOCTBYS Pa3BUTHUIO €CTECTBEHHO-HAYYHOTO
MHUPOBO33pCHUS ydanuxcs. B yueOHOM miaHe 3JeKTHBHBIN Kypc «buoXxumusy sBIseTCS
4acThlo MpeaAMeTHON obnactu «EcTecTBeHHO-HAay4YHBIE MpeaMeThl». MaTtepuan mocoOus
o0OecreynBaeT: 3HAKOMCTBO C COBPEMEHHBIMU (PYHIAMEHTAJIbHBIMH W TPUKIAJTHBIMUA
UCCIIEIOBaHUAMH B  oOmactu  Ouoxumuu;  (QOpPMUpPOBAHUE y  OOyYarOUIUXCS
KOHBEPI€HTHOTO MBIIUICHUS; YIIIyOJieHHe U 0000IIeHHe 3HAaHWW MIKOJBHUKOB O
BBICOKOMOJIEKYJISIDHBIX BEIIECTBAaX, METOAAX WX HW3YUYEHHUs; PACKPBITUE IPUHLHUIIOB
(YHKIIMOHUPOBAHMUS )KUBBIX CUCTEM; 3HAKOMCTBO C UCTOPUEH Pa3BUTHS €CTECTBO3HAHUSA U
COBPEMEHHBIMU pPa3paboTKaMH YYEHBIX; BOCIHTAHHE OEpPEKHOrO0 OTHOIIEHHUS K >KUBOU
npupoje, GopMUpOBaHUE KYIbTYPhI MUTAHUSA, 00yUCHHE apTryMEHTUPOBAHHOMY BEICHUIO
JUCKYCCHH; )KEIaHUE 3aHUMAThCSI HAYYHO-TIPAKTUYECKON JEATENbHOCTHIO.

[locoGue comepKUT METOAMYECKHE KOMMEHTApUU [0 OpraHu3alii 3aHSITHHA
(ocobeHHOCTH, CTPYKTYpa, COAEPKaHNUe, BUJIBI NESITEIHOCTH, POPMBI 3aHATUH U T. 11.). Ha
3aHATUAX YydYallluecs pa3BUBAIOT AHAJUTUYECKUE CIIOCOOHOCTH TMpU MPOBEJICHUU
MPAKTUYECKUX PadOT, yCTAaHABIMBAIOT NPUYMHHO-CIECICTBEHHBIE CBSI3M IMPU H3YUEHUU
METO/IOB OMOXMMHH, Y3HAIOT O BO3MOXKHOCTAX WX NMPUMEHEHHs] B MEIUIIMHE, MUIICBOU
MIPOMBIIIIIEHHOCTH, (hapMaIrieBTHKE.

Ilenesasn ayoumopus

VYyamuecs 10 u 11 xmaccoB 001eo0pa3oBaTeNbHBIX MIKOJ, KOTOPHIE 000PY/T0OBAHBI
«I1IKOTBHBIMU KBAHTOPUYMAMM.

Lenv npocpammeor

O3HakOMUTH ydalmIUXcs C OUOXMMHUEW KaK HayKOW HJKCHEPUMEHTAJIbHOM,
coueraronieil B ce0e OPraHMuecKyl0 XUMUIO U Ouosioruto. Takke NaHHBIA Kypc MOMOXET
chopMupoBaTh HABBIKM CaMOCTOSITEIbHOM pabOThl ¢ HUGPPOBBIMU  JTATUUKAMH,
MPOBECHUS U3MEPEHUM U 00paOOTKHU MOTYyUYECHHBIX U3MEpeHud. Pa3BUTh O3HaBaTEIbHbBIN



UHTEPEC W METANpeIMETHbIE KOMIETEHIMH OOyYarouuxcs 4Yepe3 MNpPaKTHYECKYIo
NEeATEeNIbHOCTD, PAaCIIUPUTh, YIIIYOUTh M OOOOIIUTH 3HAHUS O CTPOCHUH, CBOMCTBAX H
GyHKIMAX OMOMOJEKYN; c(HOPMHPOBATH YCTOMUMBBIA HHTEpPEC K MpPO(ecCHOHaTbHON
JEeSTENbHOCTU B 00JIaCTU €CTECTBEHHBIX HaYK.

Ilnanupyembie pe3yjbTaThbl OCBOEHUS] Y4e€OHOI0 NpeIMeTa XMMHUKMC ONMCAHUEM
YHHMBEPCAJbHBIX YU4eOHBIX JeHCTBHH,JO0CTUTAEMbIX 00YUYAIOIIIUMHUCS
JIuunocmuoie pezynomamoi:
Obyuarowuiicsi NOAYYUM 803MONCHOCIb OJisL POPMUPOBAHUS CLEOVIOWUX TUYHOCTIHBIX
YVII:

ompeiesieHre MOTUBAIIMY U3YYECHUST yUeOHOro MaTepuaa;
OIICHUBAaHHME YCBAMBAEMOTO YUeOHOr0 MaTepuasa, UCXO/s U3 COIMATbHBIX U JIMYHOCTHBIX
LICHHOCTEH;
dbopmMupoBaHuEe 1ETOCTHON HAyYHOU KapTHUHBI MUDA,
MOHUMAHHUE BO3PACTAIONICH POJU ECTECTBEHHBIX HAyK M HAYUYHBIX HCCICIOBAaHUM B
COBPEMEHHOM MUPE, MOCTOSHHOTO MPOILIECCa ABOJIOIMKA HAYYHOTO 3HAHUS, 3HAYMMOCTU
MEXTyHAPOIHOTO HAYYHOTO COTPY/THUYECTRA;
OBJIQ/ICHUE HAYYHBIM MOJIXOJ0M B PEIICHUU 33/1a4;
OBJIAJICHUE PKOCHCTEMHOMIIO3HOBATEIBHOW MOJIENIBIO M €€ TPUMEHEHHE B LESAX MPOrHO3a
HKOJIOTHYECKUX PUCKOB JIJISl 3[I0POBbSI JIt0IeH, 0€30MaCHOCTH KU3HH,
OLICHMBAHUE COLMAIILHON 3HAYUMOCTH NMPO(deCcChii, CBI3aHHBIX C OMOJIOTHEH;
dbopmupoBanue ymMmeHuil Oe3omacHoro M 3¢G(PEKTUBHOTO HCIOIB30BaHUS J1A0OPATOPHOTO
o00OpyAOBaHMs, MPOBEACHUS TOYHBIX HW3MEPEHUH U aJCKBATHON OIEHKH MOJIy4eHHBIX
pE3yNbTATOB, MPEACTABICHUS HAyYHO OOOCHOBAHHBIX apTryMEHTOB CBOMX JEHCTBHIA,
OCHOBAHHBIX Ha MEXIIPEAMETHOM aHANIM3€ Y4eOHBIX 3a/ad.

Memanpeomemmoie pe3yiomamol:

Pecynamusnole

Obyuarowuiicsa noay4um 803MOHNCHOCMb OJis1 POPMUPOBAHUACIEOVIOWUX PeCYIAMUBHBIX
yvi
LeJIenoaranie, BKJIIOYas MOCTAaHOBKY HOBBIX IieJell, MpeoOpa3oBaHUE MPAKTUYECKOU
3a/1aud B MO3HABATENIbHYIO, CAMOCTOSITEIbHBIA aHAIU3 YCIOBUU JTOCTUKEHUS LIENIH Ha
OCHOBE Yy4€Ta BBIJCJICHHBIX YUYWUTEIEM OpPUEHTHPOB JCHCTBUS B HOBOM Y4E€OHOM
Marepuare;
IJIAHUPOBAHUE MYTU JJOCTUKEHUS 1IENIeH;
YCTAaHABIIMBAaHUE 1EJIEBbIX MPUOPUTETOB, BBIIICIICHUE ANBTEPHATUBHBIX CIOCOOOB
JTOCTH>KEHUS LIeNU U BbIOOp Hanbomee 3(hPeKTUBHOTO Ccrnocooa;
YMEHHE CAMOCTOATEIbHO KOHTPOJIUPOBATH CBOE BPEMS U YIPABIATH UM,
yYMEHUE MPUHUMATh PEUICHUS B MPOOJIEMHON CUTYalUU;
MOCTaHOBKa y4eOHOM 3a/1a4M, COCTABIICHHUE IIJIaHa U MTOCEI0BATEIIbHOCTH JICUCTBUM;



opranuzanus pabo4ero Mecta Ipy BHIMOTHEHHH XHMHYECKOTO IKCIIEPUMEHTA,;
MPOTHO3UPOBAHHUE PE3yJbTaTa YCBOCHHUs, OLIEHUBAHUE YCBOCHHOTO MaTepHuaya, OILEHKa
KayecTBa W YPOBHS YCBOCHHS, KOppeKIMs B IJIaH M CHOco0 JEUCTBUS TIpHU
HEO0OXOIUMOCTH.
Iloznasamenvhule
Obyyarowutics noiyyum 603MOACHOCHb 0I5l DOPMUPOBAHUACTIEOVIOUIUX

nosuasamenvhvix YVJ[:
TIOWCK | BBIICTICHUE HHPOPMAIIHH;
aHaNM3 ycIOBUM W TpeOOBaHU 3a7ayud, BHIOOP, COTIOCTABIEHUE U 0OOCHOBaHUE CIlOco0a
peIleHus 3aa9H;
BbIOOp HauOonee 3(PQPEKTUBHBIX CIMOCOOOB pEHIeHUs 337aud B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUA;
BBIJIBIKCHUE H 000CHOBAaHHE THITIOTE3bI, BEIOODP cIIoco0a e€ MpOBEepKH;
CaMOCTOSITETTFHOE ~ CO3J]aHHE alTOPUTMAa JEATSIBHOCTH TMPH PEHICHHH Mpo0sieM
TBOPYECKOTO U MMOMCKOBOTO XapaKTepa,
y4aCTBOBATh B MPOCKTHO-UCCIIEIOBATEIBCKOM JIEATEIIHHOCTH,
TIPOBOJINTH HAOIOCHHUE U DKCIIEPUMEHT TOJT PYKOBOJICTBOM YUHUTEIIS;
OCYIIECTBIISITh CpaBHEHHUE, KIacCU(UKAIMIO, CAMOCTOSTEIHHO BBHIOMpass OCHOBAaHHS WU
KPUTEPUH JIJIS1 YKa3aHHBIX JIOTUYECKUX OTEePALINiA;
OOBSICHATD SABJICHUS, POIIECCHI, CBSI3U U OTHOIICHHUS, BBISIBISIEMBIEC B X0/1€ UCCIIEIOBAHUS;
yMEHHE OPTaHU30BBIBATh UCCIIEIOBAHUE C 1IEIbI0 TPOBEPKH TUIIOTES;
yMEHHE JIeJIaTh YMO3aKIoueHus: (MHAYKTUBHOE U 110 aHAJIOTHUH) U BHIBOJIBI;
BBISIBJISITH IPUYUHBI U CIICJICTBUS MPOCTHIX SIBICHUM.

Kommynuxkamuenule

Obyuarowuiics nOaYYUm 803MOHNCHOCMb OJisl POPMUPOBAHUACAEOYIOUUX
KOMMYHUKamugnvix YV/I:
MOJTHOE U TOYHOE BBIPRXKEHHME CBOMX MBICJIEH B COOTBETCTBHHM C 3a/ladyaMH U YCIOBHSIMU
KOMMYHUKAIIIH;
a/IeKBaTHOE MCIIOJIb30BAHHUE PEUYEBBIX CPEACTB AJISl JUCKYCCHM M apryMEHTallud CBOEH
NO3UIMM, YMEHHE TMPEACTaBISATh KOHKPETHOE COJEp>KaHHE C COOOLICHHEM €ro B
MMACBMEHHOW ®  yCTHOM  ¢opMme, ONpeaeliCcHHEe  CIIOCOOOB  B3aUMOJCHCTBUS,
COTPYIHHYECTBO B MOUCKE U cOope nHpopmanuu;
orpeseseHue CrocoOOB B3aMMOJCHCTBHS, COTPYAHMYECTBO B TIOMCKE U cOope
uHbOpMAaIH, YYaCTUE B JUANOTe, INIAHUPOBAHUE OOIIMX CIIOCOOOB padOTHI, MPOSBICHNE
YB)XUTEIBHOTO OTHOIICHHUS K IPYTHUM 00ydaeMbIM;
OMMCAaHUE COJEP)KAaHUS BBIMOIHAECMBIX JEHCTBHI C IENBI0 OPUEHTHUPOBKH MPEIMETHO
MPAaKTHUUECKOH eATeIbHOCTH;
YMEHHS YUUTHIBATh Pa3HbIE MHEHUS U CTPEMUTHCS K KOOPAWHALIMN PA3TMYHBIX TIO3UIUI B
COTPYIHHYECTBE;



(GopMynHpoBaTh COOCTBEHHOE MHEHUE U MO3ULUI0, apIYMEHTUPOBATh U KOOPJIUHHUPOBATH
e€ ¢ MO3UIMUAMU MAPTHEPOB B COTPYAHUYECTBE IMpPH BbIPAOOTKE OOLIEro peuieHus: B
COBMECTHOM AEATCILHOCTH;
OCYIIECTBIISITh B3aUMHBI KOHTPOJb M OKa3bIBaTh B COTPYJHUYECTBE HEOOXOAUMYIO
B3aMMOIIOMOIIIb;
IUTAaHUPOBATh OOLIME CMOCOOBI pabOThl; OCYIIECTBIATH KOHTPOJb, KOPPEKLHUIO, OLEHKY
neicTBUM napTHEPA, YMETh YOXK1aTh;
UCII0JIb30BaTh a/ICKBATHBIE SI3bIKOBBIE CPEICTBA Il OTOOPAKEHHSI CBOMX YYBCTB, MBICJIEH,
MOTHBOB M MOTpEeOHOCTEH; O0TOOpa)kaTh B peud (omHucaHHe, OOBSICHEHUE) COAep>KaHUe
COBEpIIAaeMbIX JEUCTBUN KaK B (hopMe TPOMKOI COLIMATU3UPOBAHHOM peun, Tak U B (hopme
BHYTPEHHEH peun;
pa3BUBaTh KOMMYHUKAaTHBHYIO KOMIIETEHTHOCTb, HCIIOJIb3Ysl CpPEICTBA YCTHOW U
NUCBMEHHON KOMMYHHMKAllMM TpH paboTe ¢ TEeKCTaMU ydeOHUKA U JOMOJIHUTEbHOU
JUTEPATypOr, CIPABOYHBIMU TaOJIUIIAMH, MPOSBIATH TOTOBHOCTh K YBAXKEHHUIO WHOM
TOUYKH 3pEHUS IPU 0OCYKICHUHU PE3yJIbTaTOB BHINIOJHEHHON paOOTHI.

Ilpeomemnwie pe3ynomamut

Obyuarowuiics HAYYUmcsL:
BBIJIEIISATH CYIIECTBEHHBIX MPU3HAKOB OUOJIOTMYECKUX 0OBEKTOB (OTIMUUTEIbHBIX
IPU3HAKOB KMBBIX OPTAaHU3MOB; OpraHU3Ma YeJIOBEKa; IKOCUCTEM; OHoc(epbl) U
nporeccoB (0OMEH BELIECTB U MPEBPAIllEHUE SHEPTUH, TUTAaHUE, AbIXaHHE, BbIJCICHHE,
TPAHCIOPT BEIIECTB, POCT, PA3BUTHE, PA3MHOKEHUE, PETYIIALIMS )KU3HEACATEIbHOCTH
OpraHu3Ma; KpyroBOpOT BEILECTB U MPEBPAIICHHE SHEPTHH B DKOCUCTEMAX);
IPUBOJUTH JOKA3aTEIbCTBA (APryMEHTAIM) POJICTBA YEJIOBEKA C MIIEKOITUTAIOIIUMHU
KUBOTHBIMU; B3aMOCBSI3H YEJIOBEKA U OKPY’KAIOIIEH CPEeIbl; 3aBUCUMOCTH 37J0POBbS
YeJIOBEKa OT COCTOSIHUS OKPYKAIOMICH cpelibl; HEOOXOUMOCTH 3aIUThI OKPY>KaIOIIEH
cpeabl; cOOI0IeHUsI Mep PO IITAKTHKH 3a00I€BaHNUM, BBI3BIBAEMBIX PACTCHUSMH,
KUBOTHBIMHU, OaKTEpUSIMU, TpUOaMU U BUpYyCaMHu, TpaBMaTu3Ma, crpeccos, BUY-
WHOEKINHN, BPEIHBIX MPUBBIYEK, HAPYIIICHHUS OCAHKH, 3PEHUS, CITyXa, MHOEKITMOHHBIX U
MPOCTYAHBIX 3a00JI€BaHU;
ONpeNeNsATh  MPUHAMJICKHOCTh  OHOJOTMYECKMX  OOBEKTOB K  OINpeAesIeHHOU
CUCTEMATUYECKOW TPYIIIE;
OOBSICHATH POJIb OMOJIOTMH B MPAKTUUYECKON JEATENBHOCTH JIIOCH; MecTa U poin
4eJIOBEKa B IIPUPOJIE; POACTBA, OOIIHOCTH IPOUCXOKIEHUS U IBOJIFOLUU PACTEHUN U
KUBOTHBIX (Ha MPUMEPE COMOCTABICHUS OTAEIbHBIX IPYIIN); POIH PA3TUUHBIX
OpPTraHM3MOB B H3HU YEJIOBEKA; 3HAUCHUs OMOJIOTUYECKOTO pa3HOo00pa3us s
COXpaHeHUs OMocpepbl; MEXaHU3MOB HACJIEACTBEHHOCTH U U3MEHUYUBOCTHU, ITPOSBIICHHUS
HaCJIEJICTBEHHBIX 3a00J€BaHUH Y UeI0BeKa, BU000pa30BaHUs U IPUCTIOCOOJIEHHOCTH;
pasnuyarh Ha TadJIMIaX YaCTH U OPTaHOUbI KIIETKH, OPTaHOB U CUCTEM OPraHOB
YeJIOBEKAa; Ha JKUBBIX O0OBEKTaxX M TAOJUIAX OPIaHOB LIBETKOBOI'O PACTEHHUS, Ch€JOOHBIX U



SITOBUTHIX TPUOOB; OTIACHBIX JJIS YEJIOBEKA PACTCHUIA U KUBOTHBIX
CpaBHUBATh OWOJIOTHYECKHE OOBEKTHI M TIPOIECChl, YMETh JejaTh BBIBOABI U
YMO3aKJIIOUEeHUs HA OCHOBE CPAaBHEHUS;
OOBSCHATH POJIb OMOJIOTUH B MPAKTHUECKON JIEATESILHOCTH JIOJCH; MECTa ¥ POJIH Yeio-
BeKa B IIPHUPOJIC; POJICTBA, OOIIHOCTH MIPOUCXOKICHUS U SBOJIFOIIUN PACTCHUN U
KUBOTHBIX (Ha MMPUMEPE COMOCTABICHUS OTACIBHBIX TPYIII); POIH Pa3TMIHBIX
OpPraHU3MOB B KU3HH YEJIOBEKa; 3HAYCHUS OMOJIOTHIECKOTO pa3HOOOpa3usl IS
coxpaHeHHs Orochepbl; MEXaHU3MOB HACIICACTBEHHOCTH U U3MEHUYUBOCTH, TTPOSIBIICHHSI
HaCIIeJICTBEHHBIX 3a00JIeBaHUH y YellOBEKa, BU000pa30BaHUs U MPHUCIIOCOOICHHOCTH;
pa3nuyaTh Ha Ta0NWIAX YacTH M OPraHOWABl KJIETKH, OPraHOB M CHCTEM OpPTraHOB
YeJI0BEKa; Ha JKUBBIX 00bEKTaX M TAOJIMIIaX OPTaHOB IIBETKOBOTO PACTEHUS, CheJOOHBIX U
SIIOBUTBIX TPUOOB; OTIACHBIX JIJIS YEJIOBEKA PACTCHUIA U KUBOTHBIX |
3HATh OCHOBHBIC IPABHJIA TTOBEACHUS B IPUPOIC M OCHOB 3JI0POBOTO 00pa3a KU3HH
NPOBOAUTH aHAJIU3 M OIEHKY IMOCJICICTBUH JIEITCILHOCTH YEJIOBEKA B MPUPOJIE, BIMSHUS
(GaKkTOpPOB pHCKa Ha 3]JOPOBHE UECIOBEKA;
XapaKTepHU30BaTh METOIbI OMOXMMHYECKUX MCCIICIOBAHUN;
IPOBOAUTH YUCOHO-UCCIICIOBATEIBCKYIO JIEATECILHOCTD: BBIJIBUTATh THIIOTE3bI, IIAHUPO-
BaTh paboOTy, OTOMpaTh U MPeoOpPa30BbIBATH HEOOXOAUMYIO HH(POPMAIIUIO, TPOBOJIUTH
AKCIIEPUMEHTHI, UHTEPIPETUPOBATH PE3YJIbTaThl, AJaTh BBIBOJIBI HA OCHOBE MOJTYYEHHBIX
PE3YIIbTATOB;

Obyuarowuiics nOIYYUm 803MOHNCHOCHb HAYUUMBCA!
OBJIaJIETh YMEHUEM OLIEHUBATH C ACTETUYECKON TOUKH 3PEHUS] OOBEKTHI )KMBOU MPUPO/IBI;
JI0Ka3bIBaTh B3aMMOCBSI3b OPTAHOB, CUCTEM OPTaHOB C BBHIMOJIHAEMBIMU G YHKIIUSIMH;
pa3BHUBaTh NO3HABATEILHBIE MOTHUBBI U MHTEPECHI B 00JIACTH aHATOMHUH U (PU3UOJIOTHH
NPUMEHSITh AaHATOMUYECKUE TIOHSATHS M TEPMHUHBI JUISI BBIIIOJHEHUS MPAKTUYECKUX
3aJIaHU M.

DopMbI KOHTPOJIA

«  KoHTposb pe3ynbTaToB 00y4YEHUsI B COOTBETCTBUU C JIAHHOM 00pa30BaTEIbHOM
MIPOrpPaMMOii MPOBOAUTCA B pOpME MMCHMEHHBIX M KCTIEPUMEHTAJIBHBIX padoT,
MIPEIIIOIaraeTcs MpoOBEICHUE MPOMEKYTOUYHOM U UTOTOBOM arrecTauuu. [Ipomexxyrounas
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(EPEHIIMU UM KPYTJIOTO CTOJIA, TA€ 3aCIyIINBAIOTCS JOKIabl
ydamuxcs 1o BBIOpaHHOW TEME MCCIIeI0BAHUS, KOTOPBIE MOTYT OBITh MPEJICTABICHBI B
dbopme pedeparta uim 0TUETa MO UCCIETOBATEIHCKON padoTe.

Cpoxu peanuzayuu

- Ilporpamma paccuurtana Ha 2 rojia o0yuenus. [lepruoIuuHOCTb 3aHATHI:



eXKCHEIeIbHO. J[TUTEIBHOCTD OHOTO 3aHATHS — | akaJIeMHYeCKHiA Jac.
Dopmul u Memoovl 00yUeHUs
+  Yuutenb pacnpenenseT yqamuxcs B yueOHyI0 TPYIITy MMOCTOSHHOTO COCTaBa.

Conep:kanme Kypca

10 KVIACC

Paspnea 1. Kiterka

benku. JlabopaTopnas pabora Ne 1 «M3yduenue GpepmMeHTaTUBHON aKTUBHOCTH CITFOHBI

Hyxneunossie kucnotsl. JlabopaTopHas padora Ne 2 «Beinenenue u ounctka JJHK u3
KJIETOK pacTeHui». Opranemisl kiueTku. Jlabopartopnas pabora Ne 3 «Ilnmazmonus u
JEIUIa3MOJIU3 B pacTuTesnbHOU kietkey». dorocunte3. ['azoBbie 3¢ dexThl PpoTocuHTE3A.
Jlaboparopnass pabora Ne 4 «OmpeneneHne HWHTEHCHMBHOCTH TMpoliecca (UKCAIUU
YIJIEKUCIOr0 rasza KIeTKaMH BOAOpOCiIH Xjopeiuibl». Jlabopatopnas pabora Ne 5
«BnusiHue ocmoca Ha TYpropHoe cocTosiHHME KieTok». Jlabopartopnass pabora Ne 6
«CpaBHenne mud@Py3uoHHONW CIMOCOOHOCTH KJIETOYHOW MeMOpaHbl UM KIETOYHOH
ob6onoukmny. JlabopatopHas pabora Ne 7 «BplfeneHue yriekucioro raza U TEIJIOThI
IPOACGKEBBIMH KJIETKaMu Tpu OposkeHumn». Jlabopatopnas pabora Ne 8 «IloBemenue
XpOMOCOM TIPH MUTOTHYECKOM JISJICHUU B KJIETKax pacTeHui». JlabopatopHas padora Ne
9 «IloBeneHne XxpoMOCOM ITPU MEUOTUYECKOM JICJICHUH B KIIETKaX PaCTCHHI.

Pa3znea 2. Pa3MHoOKeHUE U pa3BUTHE OPraHU3MOB

JlaGopatopHast pabora Ne 10 «CpaBHUTENbHAsI XapaKTEPUCTHUKA OJHOKIETOUYHBIX
opranu3MoB».  JlaGoparopHas  pabora  No 11 «OcoO0eHHOCTH  pa3BUTHSA
NarOPOTHUKOBUTHBIX).

Pa3nen 3. OCHOBBI TeHETHKHU M CeJIEeKIIUHN

Jlabopatopnas padota Ne 12 «BHemHee cTpoeHHE MOJIUTEHHBIX XPOMOCOM KOMa- pPOB-
3BOHIIOBY. JIaboparopHas pabora Ne 13 «OmpeneneHre mojxoBOro XpoMaTuHa B KIETKaX
OyKKaJIbHOTO dMHTENUs YesnoBekay. JlabopaTopuas pabora Ne 14 «Omnpenenenne reHoTUIIA
MJI0JTOBOM MYIITKU JPO30(HIIBI IO (HEHOTHUITY.

11 KJIACC
Pa3pea 1. Bug
Jlaboparopnas padota Ne 1
«OmnpeneneHre HOPMBI pEAaKIUMU TpPU3HAKA HA IPUMEPE CKOPOCTU MPOU3BOJBHBIX
IBIDKECHUIN.
ONBITHBIM TyTEM BBISIBUTH HOPMY pEaKIUU MPU3HAKA.

Jlaboparopnas padota Ne 2
«PacyeT 4acTOThI BCTPEUAEMOCTH ajlIeIed U TEHOTUIIOB B monyysinuuy». PaccunTaTh

4aCcTOTYy BCTCHACMOCTH aJjyIeJieil ¥ TeHOTHUIIOB IMOITYJIALIUH.

Pasznen 2. IkocucTeMbl



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

Jlaboparopnasi pabora Ne 3 «JlokazarenbcTBO (PU3MUECKOTO MeXaHW3Ma MpaBuUia
Annena» BeIsiBUTH pU3MUECKUX MEXaHU3M MpaBuiia AjieHa.

Jlaboparopnasi pabora Ne 4 «JlokazarenbcTBO (PU3UUECKOTO MeXaHW3Ma MpaBuUja
beprmanay. BoIsBUTH pU3MUECKUX MEXaHU3M MpaBuiia AJJieHa.

Jlaboparopnas pabota Ne 5 «Or1ieHka coiep:KaHusl HUTPATOB B pacTeHUsIX».OnpeenuThb
collepKaHHe HUTPATOB B IMpojaykrax mnurtaHus.llapaukoBeii 3ddext u riaobampHOE
norerjieHue. JlokazaTh CBA3b NAPHUKOBOTO 3 (PekTa ¢ rao0anbHbIM NOTETUIEHUEM.

YueOHO-TeMaTHYecKOe IVIAHUPOBAHHE

10 kiaacce
No i/ HaszBanue TeMbl KomnuecTBo
4acoB
1. Pasnen 1. Knerka 20
2. Paznen 2. PazMHOXXEeHUE U pa3BUTHE OPraHU3MOB 4
3. Pa3nen 3. OCHOBBI T€EHETUKY U CEJIEKIINU 10
Bcero 34
11 kiaacce
No /1t Has3Banue teMbl KonnuecTBo
4acoB
1. Pa3znen 1. Bug 4
2. Pasnen 2. Dxocucrema 4
Bcero 8

DopMbI KOHTPOJIA

KonTpons pesynapTaToB 00y4deHUS B COOTBETCTBUU C JaHHOW 00pa3oBaTEIbHOU
MPOrPaMMOUIIPOBOAUTCS B (OpME TUCBMEHHBIX paboT, MpejnojiaraeTcsl MpOBEICHUE
MIPOMEKYTOYHOM UUTOTOBOM aTTECTALUU.

IlIpomescymounan ammecmayus

JInst OoCyIleCTBICHUSI MPOMEKYTOUYHOM aTTECTAllMM HUCIONb3YIOTCS KOHTPOJIBHO-
OLICHOYHBIEMATEPHAIIbI, OTOOpP COAEPKAHUS KOTOPBIX OPUEHTUPOBAH HA TIPOBEPKY
YCBOEHHUSI CUCTEMBI3HAHUN U YMEHUU — WHBAPUAHTHOTO $/Ipa COACPKaHUs JEeHCTBYIOIINX
o0pa3oBaTeIbHOM MPOTPaMMBI IO OHMOJIOTUU JUIsl 001e00pa30BaTeIbHBIX OpPTaHU3AIUH.
3amaHus TPOMEXKYTOUHOMATTECTAllMU BKJIIOYAIOT MaTephall OCHOBHBIX pa3lelioB Kypca
OMOJIOTH.

Bapuanm pabomuwt no pazoeny «Knemka»



Pabota cocTout uU3 ABYX 4acTeil.

Yacts 1 conepxut 15 3aganuit ¢ BLIOOPOM OJTHOTO BapHaHTa OTBETA.

Yacte 2 comepkut 4 3aaHus: 3aJaHNs STOM YacTH MOAPA3yMEBAIOT 3alMCh OTBETA
B BHJEUMCIA WIH T[OCIEA0BATENbHOCTH LU(pp. 3agaHus TpeOyIOT MBICIUTEIbHBIX
orepanuii Ha COOTHOIICHUE, apuPMETHUECKUN pacu€T U NMPUMEHEHHE 3HAHUIl B HOBOMU
y4eOHOU CUTyaluu.

KoHTpOJIbHO-0LIEeHOYHbIE MAaTEPHUAJIbI
Yacrs 1
1. K HeopraHnueckuM BeIIECTBAM KJIETKH OTHOCSTCS
1) sxupbI
2) 6enku
3) HYKJIEUHOBBIEC KUCTIOTHI
4) Bona
2. I'mroko3a sBISIETCS MOHOMEPOM:
1) remorioOuHa
2) raviepuHa
3) raukoreHa
4) agpeHanuHa
3. Kakyro ¢yHKIMIO BBIOJTHSIIOT YIIEBOIbI B KJIETKE?
1) KaTaTUTHYECKYIO
2) BHEPreTUYECKYIO
3) XpaHeHHe HacIeACTBEHHON HH(pOpMaLIUK
4) yyactue B OMOCHHTE3e Oerka
4. VI3 aMUHOKHUCIIOT COCTOSAT MOJIEKYJIBI:
1) 6enkoB
2) yriaeBoJioB
3)munuaoB
4) JHK
5. [Ipn noHmw>keHUu TeMIepaTypbl aKTUBHOCTH ()EPMEHTOB
1) yBenuuuBaetcs
2) HEe U3MEHSIETCS
3) yMeHbIIaeTcs
4) cHavasia 3aMeJIIsIeTCsl, MIOTOM YBEJIUYUBACTCS
6. Kakyro ¢pyHKIHIO BRITOTHSIOT B KiIeTKe MoJekynsl JIHK?
1) ctpoutenbHyO
2) 3alIUTHYIO
3) HOCHTENS HACTIEACTBEHHOW HH(OpMAITHH
4) MOrJOIIEeHHs SHEPTUH COTHEYHOTO CBETa

7. B coctaB nykneotuaoB JIHK He Bxoaur:
1) anenun
2) TyaHuH
3) ypamun
4) TUMUH



8. Bupychl MOTYT pa3MHOXKaThCs
1) TONBKO B KJIIETKE XO3IMHA
2) nyTéM NpOCTOTrO JEJIEHUs
3) TOJIBKO OECIONIBIM MYTEM
4) TOJABKO MOJOBBIM MYTEM
9. B kneTkax yenoBeKa M )KMBOTHBIX B KAUYECTBE CTOUHHUKA YHEPTUHU UCTIOIB3YIOTCS
1) ropMOHBI ¥ BUTAMUHBI
2) BoJa M YIJIEKUCIIBIN ra3
3) HeOpraHU4eCKUe BEIIECTBA
4) 6enKu, 5KUPbI U YTIIEBOIbI
10. YrneBoabl pu POTOCUHTE3E CUHTE3UPYIOTCS U3:
1) O2 u H20
2) CO2 u H2
3) CO2 u H20
4) CO2 u H2CO3
11. B kyieTKax >KMBOTHBIX 3aMIaCHBIM YTJICBOJIOM SIBJISIETCS
1) nenmronosza
2) kpaxmain
3) roko3a
4) rIUKoreH
12. HauOosnpliiee KOJIMYECTBO SHEPTUH BBIJEISETCS IPHU PACHICTUICHUH OAHOTO rpaMmma
1) xxupa
2) TJIIOKO3BI
3) Oenka
4)11EILTIOJIO3BI
13. I'me B kneTkax sykapuoT coaepxkurcs JJHK?
1) B mepokcucomax
2) B pubocomax
3) B komIuiekce ['obku
4) B cTpOME MUTOXOHAPUI
14. Monekyna PHK conepkuT a30TUCTbIE OCHOBAHUS:
1) aneHuH, ryaHuH, ypamui, UUTO3UH
2) IIUTO3WH, TyaHUH, aJICHUH, TUMUH
3) TUMUH, ypauuil, aJl€HUH, TyaHUH
4) ageHuH, ypauui, TAMUH, IUTO3UH
15. Heksnerounast popmMa KU3HU TOJIBKO y
1) nmpokapuot
2) 3yKapuoT
3) 6akrepuit
4) BUpyCOB

Yactp 2
16. YcTaHOBUTE COOTBETCTBUE MEKIY CTPOCHHEM, (DYHKIIMEH BEIIESCTBA M €TI0 BHJIOM.
B omeeme 3anuwume nocneoosamenvrocms yugpp.



CTPOEHUME 1 ®YHKIUWA
A) cOCTOST U3 OCTATKOB MOJIEKYJI TJIMLEPUHA U )KHUPHBIX KHCIIOT
B) cocTosAT n3 0CTaTKOB MOJIEKYJI aMUHOKHUCIIOT
B) 3amumiator opraHusM OT NEPEeOXIaXKACHUS
') 3amuIaroT OpraHu3M OT 4YKEPOIHBIX BEIIECTB
J1) obnanarot neHatypanuen
E) BeImonHsIOT 3anacarmnyro GyHKIUIO
BUJI
1) mumuasn
2) 6enku
17. 3anummTe OykBbl, 0003HAYAIOIIME AIEMEHTHI BEPHOTO OTBETA: Kakue QyHKIUHU B
OpraHU3Me BBITIOJIHSIOT KUPbI?
A) OTKJIaJBIBAIOTCS B 3amac
b) ciny»aT MICTOYHUKOM SHEPruu
B) yckopstoT XuMHUYECKHe peaKkIuu
') BXoAsT B cOCTaB KJIETOYHBIX MEMOpaH
J1) B meueHr MOTYT IIPEBPAIATLCS B O€TIKU
E) yyacTBy1OT B XpaHEeHUHU U TIepeaue HACIEACTBEHHBIX MPU3HAKOB OT pOAUTENEH
KIIOTOMCTBY
18. Onpenennre KOIUYECTBO BOJOPOAHBIX CBA3EH B ABYX MOCTPOEHHBIX (hparMeHTax
nuren/JHK, eciin onHa U3 HUTEH UMEET CTPYKTYPY:
-ITHHOTTTAATAATATTATHITHALL-
19. O kakom konuuectBe Mosekyn TPHK MoxeT ObITh 3akoupoBana uHGpOpMaIus BO
dparmente JIHK u3 3aganus 3.

Kpurepuu onenuBanus padotsl nmo pasaeny «Kierka»

BepHoe BrImoHeHne Kaxxaoro u3 3aganuii 1—15, 18 — onenuBaercs 1 6ammom.
3a MoJIHBIN TPaBUJIBHBIA OTBET HA KaXKJo0e U3 3aaaHuil 16—17 craButcs 2 6aia; eciu
JOTYIIIEHa OJ{Ha OIIMOKA, TO OTBET olleHUBaeTcs B 1 Oayut. Eciu momyriens! nBe u 6osee
OIIMOKHUUIIM OTBETA HET, TO BeIcTaBisieTcsa 0 Oaylios.

O6mee komuyecTBO 0auIoB 3a pabory — 21

OTBeTHI Ha BOMPOCHI:

Yacrs 1

Howmep OtBeT Howmep OTtBeT Howmep OtBeT
3a7aHus 3a7JaHUs 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
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