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I[HosicHuTEIbHASA 3aAIIUCKA

AKmyanvHocmy npozpammul

[IporpamMma nMeeT cOUMAIbBHYIO 3HAYMMOCTD JJIsl Hallero odmiectsa. Poccuiickomy
o0I1IeCTBY HY>KHbI OOpa3oBaHHbIC, HPABCTBEHHBIC, MPEANPUUMYHUBLIC JIOJU, KOTOPHIC
MOT'YT CaMOCTOSITEILHO MPUHHUMAaTh OTBETCTBEHHBIC PEIICHHMS B CHUTyallUsX BbIOODA,
MIPOTHO3UPYSI UX BO3MOXKHBIE mocheacTus. OnHa u3 3aja4 oOpa3oBaHUs Ha CETrOJHS —
BOCIIUTaHUE B peOEHKE CaMOCTOSITETbHON JUYHOCTHU. JlaHHasi mporpamma crnocoOCTBYeT
Pa3BUTHIO Y yUYAITUXCSl CAMOCTOSTEIBHOTO MBIIUIECHUS, (DOPMUPYET YMEHHUS MPUOOPETATH
U TPUMEHSTh, TIOJIydEeHHbIE 3HaHUS Ha mnpakTuke. Pa3zsutne u QopmMupoBanue
BBIIIEYKA3aHHBIX KAa4eCTB BO3MOXKHO OJiarojapsi pa3BUTHIO HAyYHO-TIO3HABATEIIHLHOTO
UHTEpeca BO BpeMsl 3aHITHH.

Kypc npenanazHaduen ywammumcs crapiieid  IIKOJbl  €CTeCTBEHHO-HAay4YHOTO,
TEXHOJIOTMYECKOTO0 WJIM YyHHUBEpPCaJbHOro mnpoduielr oOydeHUs U MOXKET ObITh, Kak
00s13aTeNIbHBIM ~ YYEOHBIM  TIPEAMETOM 10 BBIOOPY Yydwalierocss W3 KOMIIOHEHTa
o0pa3oBaTeIbHON OpraHu3alii B BapHAaTHBHOW YacTH y4eOHOro IuiaHa, TaKk U KypcoM B
paMKax BHEYPOUHOW JESITEIBHOCTH W/WIIM JOMOJHUTEIbHOTO oOpa3zoBaHus. [locoOue
PEKOMEHIyeTCsl MCIIOIh30BaTh JIJIS MIPOBEICHUS DJIIEKTUBHBIX KYPCOB.

KoHuenuus coBpeMeHHOr0 00pa3oBaHUs MOAPA3yMEBAET, YTO YUYUTENb MEepPecTaT
OBbITh OCHOBHBIM HCTOYHHKOM HOBBIX 3HaHUH, a CTAaHOBUTCA OPraHU3aTOPOM
NO3HABATEJIbHON  NIESITENBHOCTU  Yy4yalllUXCS, K KOTOPOM MOMKHO OTHECTH H
UCCIIEN0BATENbCKYIO AEATENbHOCTh. COBPEMEHHBIE AKCIEPUMEHTAIBHBIE HCCIIECIOBAHUS
0 XUMHUU YK€ TPYAHO MPEACTaBUTH 0€3 MCIOIb30BAHUS HE TOJBKO aHAJIOTOBBIX, HO U
mUGpOBBIX ~ U3MEpPUTENBbHBIX  TpubopoB. B denepanbHOM  TOCYyIapCTBEHHOM
oOpazoBarensHoM ctanaapre (PI'OC) mpomucaHo, YTO OJHUM M3 YHUBEPCAIBHBIX
y4eOHBIX JACHCTBUM, MPUOOPETAEMBIX YYAIIMMHUCS, JAODKHO CTaTh YMEHUE «IIPOBEICHHUS
OTBITOB, MPOCTHIX IKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUI, IPSIMBIX U KOCBEHHBIX U3MEPEHUI
C HCIOJNb30BAaHWEM AHAJIOTOBBIX M IUMPOBBIX M3MEPUTENBHBIX MPUOOPOB». st 3TOTO
y4HuTETh OMOJIOTHU MOKET BOCIIOIB30BATHCS YIEOHBIM 00OPYIOBaHHE HOBOTO IMOKOJEHUS
— U POBBIMU JTA0OPATOPHUSIMHU.

[udpossie naboparopun Mo OGEOIOTUN MPEICTABICHBI TaTYNKAMHU JIJI U3MEPEHUS U
peructpa\iuy pa3InIHBIX MapameTpoB, WHTepdelicaMmu cOopa JaHHBIX H MPOrPaMMHBIM
oOecrieueHneM, BU3YATHM3UPYIOMIUM SKCIIEpUMEHTaIbHbIC JaHHBIE Ha dKkpane. [Ipu sTom
AKCHEPUMEHT OCTa€TCAd TPAAUUMOHHO HATYpHBIM, HO JIaHHbIE SKCIEPUMEHTA
00pabaThIBalOTCS W BBIBOAATCS HA DJKpaH B peabHOM MacmTade BpeMEHH U B
parmoHanbHOM rpaduyeckoi GopMe B BHUIEC YUCICHHBIX 3HAYCHHM, JUarpaMm, rpadukoB
u Tabnuil. OCHOBHOE BHUMAHHUE y4YalllUXCA MPU 3TOM COCPEIOTAUYUBAETCSA HE Ha cOOpKE U
HACTPOITKE IKCIIEPUMEHTAIBHON YCTAHOBKH, a HA MTPOEKTUPOBAHUU PA3IMYHBIX BAPUAHTOB
MPOBEJEHUSA SKCIEPUMEHTA, HAKOIUICHMM JAaHHBIX, WX aHalu3e U HUHTEpIpeTalni,
(bopMyITHUPOBKE BHIBOJIOB.



C TOYKM 3peHUs] HAYKH, YKCIIEPUMEHT — HTO UCCIEAOBATEILCKUN METO]] 00yUeHHUS,
KOTOPBIM MOJHUMAET MO3HABATENbHBIN MHTEpEC Ha 0oJiee BHICOKUN YPOBEHb, YCUIUBAET
MOTHUBALUKD CAMOCTOSITENIBHOW JEATENbHOCTU. McciieqoBaTtenbCKu METON  SIBJISIETCS
yciioBueM (OpMHUPOBaHUS HHTEpeca, MOTPEOHOCTH B CaMOCTOSITEIbHOM, TBOPYECKOU
NEATEIBHOCTH YUYaIUXCS.

HccnenoBaTenbCkuil MPOLECC COCTOUT U3 HECKOJBKUX 3TANOB: Pa3/I€JI€HUE CMECHU
BEILIECTB, BBIICJICHUE MOJICKYJI ONPEIeIEHHOTO CTPOSHUS, X UJICHTU(UKALIUS U U3YUEHUE
poJii B MeTab0JIU3ME.

3aHATHS HHTETPUPYIOT TEOPETUUECKNE 3HAHUS, U TPAKTUUECKUE YMEHUS, U HABBIKU
y4Yaluxcs B €MHOM Tpoliecce AesATeIbHOCTH YUeOHO-UCCIeI0BATEIbCKOTO XapaKkTepa.

JlaHHBIN KypC collep»aTeIbHO CBSA3aH C KypcaMH XUMHH, Ouonoruu, (pu3ukud u
HOCUT WHTETPUPOBAHHBIA XapakTep, CIOCOOCTBYS PAa3BUTHIO €CTECTBEHHO-HAYYHOTO
MHUPOBO33pCHUS ydyanuxcs. B yueOHOM 11aHe 3JeKTHBHBIN Kypc «BHOXUMUs SBIsSETCS
4acThI0 MpeaMeTHOW oOnactu «EcTrecTBeHHO-HAay4YHBIE MpeaMeThl». Marepuan mocoous
oOecrieurBaeT: 3HAKOMCTBO C COBPEMEHHBIMU (YHIAMEHTAIBHBIMU W TPUKIIAIHBIMU
UCCIEOBAaHUAMM B oOnactu  Ouoxumuu;  QopMmupoBaHue y  oOydaromuxcs
KOHBEPI€HTHOT'O MBIIIJICHUsI; YriayOJieHue MW 0000IIeHHuEe 3HAHWUNW UIKOJBHHKOB O
BBICOKOMOJIEKYJISIDHBIX BEIIECTBAaX, METOAAX WX HU3Y4YEHHUs; PACKPBITUE MPUHIMIIOB
(YHKIIMOHUPOBAHMS )KUBBIX CUCTEM; 3HAKOMCTBO C UICTOPUEH Pa3BUTHS €CTECTBO3HAHUSA U
COBPEMEHHBIMU pa3pabOTKaMH YYEHBIX; BOCIHMTAHHE OEPEKHOrO OTHOIICHUS K >KUBOM
npupoje, GopMUpOBaHUE KyIbTYphl MUTAHUS, 00yUEeHHE apTyMEHTUPOBAHHOMY BEACHUIO
JUCKYCCHH; KEIaHUE 3aHUMAThCSI HAYYHO-TIPAKTUYECKON JEATENbHOCTHIO.

[TocoGue comep UT METOAMYECKHME KOMMEHTApUU TI0 OpraHW3allud 3aHATUN
(ocobeHHOCTH, CTPYKTYpa, COAEPKaHNue, BUJIbI IESITEILHOCTH, POPMBI 3aHATUH U T. 11.). Ha
3aHATHSX —ydYalluecs pa3BUBAIOT AHATUTHYECKHUE CHOCOOHOCTHM TIPU MPOBEICHHUH
NPAKTHYECKUX Pa0OT, YCTAHABIMBAIOT MPUYUHHO-CIEJACTBEHHBIC CBS3M MPH U3YUYEHUU
METO/IOB OMOXMMHH, Y3HAIOT O BO3MOXKHOCTAX WX NMPUMEHEHHsI B MEIAUIIMHE, MMHIIEBOU
MIPOMBIIIIIEHHOCTH, (hapMaIrieBTHKE.

Ilenesasn ayoumopus

VYyamuecs 10 u 11 xnaccoB 001meo0pa3oBaTeNbHBIX MIKOJ, KOTOPBIE 000PYI0BAHBI
«IIKONbHBIMH KBAHTOPUYMAMI.

Henv npocpammeor

O3HaKOMUTH y4dalIMXCS C OHMOXMMHUEW KaK HayKOd 3KCIEPUMEHTAJIbHOM,
coueTarolel B cebe OPraHnYeCKyl0 XUMHUI0 U OMOJOTHI0. TakKe JaHHBIA KypC TIOMOXKET
chopMHpPOBaTh HABBIKM CAMOCTOSITEIBHOW paboThl ¢ IUGPOBBIMH  JATYHUKAMH,
MPOBEACHUS U3MEPEHUN U 00PaOOTKHU MOTYUYECHHBIX U3MEPEeHUH. Pa3BUTh MO3HABATEIbHBIN
WHTEpEC M METalpeAMETHbIE KOMIIETCHIMM OOYyYaloluXCd 4Yepe3 MPaKTHYECKYIO
NEeATEeNbHOCTD, PAaCIIUPUTh, YIIIYOUTh M OOOONIMTH 3HAHUS O CTPOCHUH, CBOMCTBAX H
GyHKIMSAX OMOMOJIEKYJ; CHOPMUPOBATH YCTOWUYUBBIA HHTEpPEC K Mpo(dhecCHOHAIbHOU



ACATCIIPHOCTH B 00J1aCTH €CTECTBEHHBIX HayK.

I[lnanupyembie pe3yjbTaTbl OCBOEHUS] Y4€0OHOI0 NpeMeTa XMMUM C ONUCAHUEM
YHHUBEPCAJbHBIX YUeOHBIX JeHCTBHUIH, IOCTUTA€eMbIX 00y4al0IUMUCS
JIuunocmmuwie pezynomamor:
Obyuarowuticsi NOAYYUM 803MONCHOCIb OJisL POPMUPOBAHUSL CLEOVIOWUX TUYHOCTIHBIX
YVI:

ompeiesieHre MOTUBAIIMY U3YYeHUSI yUeOHOro MaTepuaa;
OIICHUBAaHHME YCBAMBAEMOT0 YUeOHOr0 MaTepuasa, UCXO/Is U3 COIMATIbHBIX U JIMYHOCTHBIX
LICHHOCTEH;
dbopmMupoBaHue 1IETOCTHON HAyYHOU KapTUHBI MUPA,;
MOHUMAHHUE BO3PACTAIONIECH POJU ECTECTBEHHBIX HAyK M HAYUYHBIX HCCIEIOBaHUMN B
COBPEMEHHOM MHpPE, MOCTOSHHOTO IMPOIIecca BOJIONMN HAYYHOTO 3HAHMS, 3HAUUMOCTH
MEXTyHAPOIHOTO HAYYHOTO COTPY/THUYECTRA;
OBJIQJICHUE HAYYHBIM MOJIXO/IOM B PEIICHUU 33/1a4;
OBJIQJICHUE PKOCUCTEMHOM MTO3HOBATEILHOW MOJICIIBIO M €€ TPUMEHEHHE B IIEJSIX MPOrHO3a
AKOJIOTUYECKUX PUCKOB JIJISl 3JI0POBBS JIIO/IeH, 06€301aCHOCTH KU3HH;,
OLICHMBAHUE COLIMAIILHON 3HAYMMOCTH NMPO(deCcCuii, CBI3aHHBIX C OMOJIOTHEH;
dbopmupoBanue ymeHuil 6e3omacHoro u 3¢G(EKTUBHOrO HCIOIL30BaHUS JTA0OPATOPHOTO
o0oOpyAOBaHMs, MPOBEACHUS TOYHBIX W3MEPEHHH W aJleKBATHOM OIEHKU MOJYYEHHBIX
pE3yNbTATOB, MPEACTABICHUS HAy4YHO OOOCHOBAHHBIX apryMEHTOB CBOMX JEHCTBHIA,
OCHOBAHHBIX Ha MEXIIPEAMETHOM aHANIM3€ Y4eOHBIX 3aad.

Memanpeomemmoie pe3yiomamol:

Pezynamusnole

Obyuarowutics noay4Yum 803MOACHOCMb OJi51 YOPMUPOBAHUSL CLEOVIOUUX
peaynsamugnvix YV
LeJIenoaranie, BKJIIOYas MOCTAaHOBKY HOBBIX IieJell, MpeoOpa3oBaHUE MNPAKTUYECKOU
3a/layd B TIO3HABATEJIbHYIO, CAMOCTOSITEIbHBIM aHAIN3 YCIOBUM MOCTIIKCHUS 1€ Ha
OCHOBE Yy4€Ta BBIJEICHHBIX YUYHUTEIEM OpPHEHTUPOB JEHCTBUS B HOBOM YYEOHOM
Marepuare;
TUTAHUPOBAHUE ITYTH JTIOCTHKECHUS TIENIEH;
YCTaHABIMBAaHUE IICJICBBIX TMPUOPHUTETOB, BBHIJICICHUE AJIBTEPHATUBHBIX CIIOCOOOB
JOCTIKEHUS 1IeTN ¥ BIOOp Hanboiee 3 PEeKTUBHOTO Crioco0a;
YMEHHUE CaMOCTOSTETFHO KOHTPOJIMPOBATH CBOE BPEMS U YIIPABIIATH UM,
YMEHHUE IPUHUMATH PEIIECHUS B MPOOJIEMHOMN CUTYaIINH;
MOCTaHOBKa y4eOHOM 3a/1a4M, COCTABJICHHUE IIJIaHa U TTOCJIEI0BATEIIbHOCTH JICUCTBUM;
opraHuzanus pabodero MecTa Mpu BbIITOTHEHUH XUMHUUECKOTO AKCIIEPUMEHTA;
MIPOTHO3UPOBAHUE pPE3yJibTaTa yYCBOEHHUS, OIEHMBAHUE YCBOEHHOI'O MaTepHaya, OIEHKA
KauecTBa M YPOBHS YCBOGHHMS, KOpPpEKIUs B IUIaH M CcHoco0 JACHCTBUS MIpH



HEO0OXOIUMOCTH.
lloznasamenvhule
Obyyarowutics noyyum 603MOACHOCHb OJis1 YOPMUPOBAHUSL CLEOVIOUWUX

nosuasamenvhvix YVJ[:
MTOVICK U BhIJIeJIEHNE HH(OPMAITUH;
aHanu3 yciloBUM W TpeOOBaHMI 3a7auu, BHIOOP, COMOCTaBIEHUE U 0OOCHOBAaHUE CIIOCO0a
pEIICHHMS 3a1a9H;
BbIOOp HauOonee S(OPEKTUBHBIX CMOCOOOB pEHICHUS 3aaud B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBHIA;
BBIJIBMKEHHE M O0OCHOBAHUE TUIIOTE3bI, BHIOOP crioco0a e€ MpoBEpKH;
CaMOCTOSITEJIbHOE ~ CO3/IaHME  aJIfOPUTMA  JICSITENIbHOCTH NPU  PEeIIeHUuU MpolJieM
TBOPYECKOT'O U MOUCKOBOTO XapaKTepa;
y4acTBOBATh B MPOEKTHO-UCCIIEA0BATEIILCKON JIEITEIIbHOCTH,
IPOBOAUTH HAOJIOICHNE U DKCIIEPUMEHT 10T PYKOBOJICTBOM YUHTEJIS |
OCYIIECTBJIATh CPaBHEHHE, KIACCU(PUKAIIUIO, CAMOCTOATEIBHO BBIOMpAs OCHOBAHWS U
KPUTEPHUH JIJISl YKa3aHHBIX JIOTHUECKHUX OTICPALIHA;
OOBSICHATD SIBIICHUS, TIPOIICCCHI, CBS3U M OTHOIIICHHUS, BBISBIIIEMBIC B X0JI¢ NCCJICI0OBAHHMSI;
yMEHHE OPTaHU30BBIBATh UCCIIEIOBAHUE C 1IEIbI0 TPOBEPKH TUIIOTES;
yYMEHHE JIeTIaTh YMO3AaKIIOUeHUs (MHAYKTHBHOE U 110 aHAJIOTUH) U BHIBOJIBI,
BBISIBJISITH IPUYUHBI U CIIEJICTBUS MPOCTHIX SIBICHUM.

Kommynuxkamuegnule

Obyuarowuiics noay4um 803MOHNCHOCMb OISl POPMUPOBAHUS CIe0YIOUUX
KOMMYHUKamugnvix YV/I:
MOJIHOE M TOYHOE BBIPAKEHHE CBOMX MBICJIEH B COOTBETCTBUM C 3aJladyaMU U YCIOBHSIMHU
KOMMYHHUKAIIUH;
aJICKBaTHOE HCIIOJIb30BAHUE PEUEBBIX CPEICTB [JISi NTUCKYCCUM W apryMEHTAllMd CBOEH
MO3UIIMK, YMEHHUE TPEACTABIATh KOHKPETHOE COJEPKaHHE C COOOIIEHHEM €ro B
MMICBMEHHOW W YCTHOM  (Qopme, OmNpeaeliecHHe CIocoO00B  B3aMMOICHCTBUS,
COTPYIHUYECTBO B TIOWCKE U cOOpe MHPOpMAIIHH;
OTIpEJICTICHHE CIOCOOOB B3aUMOJICMCTBUS, COTPYAHMYECTBO B TIOMCKE H cOope
uH(bOpMaIK, y9acTHe B AUAIIOTE, TUIAHUPOBAHUE OOIINX CITOCOO0B pabOTHI, MPOSBICHUE
YBAXUTEIHHOTO OTHOIICHUS K IPYTUM 00y4aeMbIM;
OTMCAHKUE COJICPKAHUS BBITTOIHIEMBIX JIEUCTBUNA C 1EJIBI0O OPUEHTUPOBKU MPEAMETHO
MPAKTUYECKOMN IS TEIBHOCTH;
YMEHUS YIUTHIBATh PA3HBIC MHCHHS M CTPEMHTHCS K KOOPAMHAIIMH PA3JIMYHBIX MO3HUITNI B
COTPYIHUYECTBE;
dbopMynHpoBaTH COOCTBEHHOE MHEHHE U TIO3UIIMIO, apTYMEHTHPOBATh U KOOPJIUHUPOBATH
e€ ¢ TMO3UIMAMU MApTHEPOB B COTPYAHUYECTBE MPH BBHIPAOOTKE OOIIETO pEIICHHS B
COBMECTHOH JICITEIILHOCTH,



OCYIIECTBIISITh B3aUMHBII KOHTPOJb M OKa3blBaThb B COTPYIHUYECTBE HEOOXOAUMYIO
B3aMMOIIOMOIIIb;
IUIAaHUPOBATh OOLIME CMOCOOBI PadOThI; OCYIIECTBIATh KOHTPOJb, KOPPEKLHUIO, OLIEHKY
neicTBUM napTHEPA, YMETh YOXK1aTh;
HCIIOJIb30BaTh a/ICKBATHBIE SI3bIKOBBIE CPEICTBA /Il OTOOPAXKEHHsI CBOMX UYBCTB, MBICJIEH,
MOTHBOB M MOTpeOHOCTEH; O0TOOpakaTh B peun (omucaHue, OObSICHEHHE) COACpNKaHUE
COBEpIIAEMbIX JEUCTBUI KaK B (popMe TPOMKOI COLIMATM3UPOBAHHOM peun, Tak U B (hopme
BHYTPEHHEU peuy;
pa3BUBaTh KOMMYHUKAaTUBHYI0 KOMIIETEHTHOCTb, HCIONb3YySl CpPEICTBA YCTHOM H
NUCbMEHHOM KOMMYHHMKAlMU NpH padboTe ¢ TeKCTaMu Y4deOHUMKA W JOMOJHHUTEbHOU
JUTEPATypor, CIPaBOYHBIMU TaOJIMLIAMH, MPOSBIATH TOTOBHOCTh K YBAXKEHHUIO WHOM
TOUYKH 3pEHUS IPU 0OCYKIECHUU PE3yJIbTaTOB BBIIOJHEHHON paOOTHI.

IlIpeomemmnuvie pesynomamul

Obyuarowuiics HAy4uUmcsL:
BBIJIEIISATh CYIIECTBEHHBIX MPU3HAKOB OMOJIOrMYECKUX 00BEKTOB (OTIIMUUTEIbHBIX
IPU3HAKOB KMBBIX OPTAaHU3MOB; OpraHU3Ma YeJI0BEeKa; SKOCUCTEM; OHocdepbl) U
nporeccoB (0OMEH BELIECTB U MPEBPAILEHUE SHEPTUH, TUTAHUE, AbIXaHHE, BbIJICICHHE,
TPAHCIOPT BELIECTB, POCT, Pa3BUTHE, PA3MHOKEHUE, PETYIIALMS XKU3HEACATEIbHOCTH
OpraHu3Ma; KpyroBOpOT BEIIECTB U NIPEBPAIIECHUE SJHEPTUH B SKOCUCTEMAX);
IPUBOJUTH JOKA3aTEIbCTBA (apryMEeHTalusI) POJACTBA YEJIOBEKA C MIIEKOIUTAIOIUMHU
KUBOTHBIMH; B3aHMOCBS3H YEJIOBEKA U OKPYKAIOLIEH Cpe/bl; 3aBUCUMOCTH 310POBbSI
YeJI0OBEKa OT COCTOSTHUS OKPY’KaIOIEeH cpe/ibl; HEOOXOUMOCTH 3aIUThl OKpPY Karomen
cpeabl; coOI0IeHUsI Mep PO IITaKTUKH 3a00I€BaHNM, BBI3BIBAEMBIX PACTCHUSIMH,
’KUBOTHBIMM, OaKTepUsIMHU, TpubamMu U BUpycaMu, TpaBMaTu3Ma, ctpecco, BUY-
MH(EKINYU, BPEIHBIX MPUBbIUEK, HAPYIIECHHUS] OCAHKHU, 3pEHMUSI, CIyXa, HH(PEKIUOHHBIX U
IIPOCTYIHBIX 3a00JICBAaHU;
ONpeNeNsATh  MNPUHAMJIC)KHOCTh  OHOJOTMYECKMX  OOBEKTOB K  OINpeAesIeHHOU
CHCTEMATUYECKOW TPYMIIE;
OOBSICHATH POJIb OMOJIOTMH B MPAKTUUYECKON JIEATENIBHOCTH JIIOCH; MecTa U poJin
YyesoBeKa B MPUPOJIe; POACTBA, OOLUTHOCTU MPOUCXOKICHHS U SBOJIIOIMH PACTCHUN U
KUBOTHBIX (Ha MPUMEPE COMOCTABIEHUS OTAEIBHBIX IPYII); POIU Pa3INYHbIX
OpPTraHM3MOB B KH3HU YEJIOBEKA; 3HAUCHUs OMOJIOTHYECKOTO pa3Ho00pas3us s
COXpaHEeHUs OMoc(epbl; MEXaHU3MOB HACIEACTBEHHOCTH U U3MEHYMBOCTH, POSIBICHUS
HACJIEICTBEHHBIX 3a00JIEBaHU y YeI0BEKa, BUI000Pa30BaHUs U PUCIIOCOOIEHHOCTH,
pasnuyarh Ha TaOJIMIaX YaCTH U OPTaHOU bl KIIETKH, OPTaHOB U CUCTEM OPraHOB
YeJIOBEKA; Ha JKMBBIX O0OBEKTAX M Ta0JIUIaX OPTaHOB LIBETKOBOI'O pAaCTEHUs, CheAOOHBIX U
AJIOBUTBIX TPUOOB; OMACHBIX JJI YEIOBEKA PACTEHUN U KUBOTHBIX ;
CpPaBHMBATh OHOJIOTMUECKHME OOBEKTHl U IMPOLECCHl, YMETh JeNlaTb BBIBOJABI U
YMO3aKJIFOUE€HHS Ha OCHOBE CPaBHEHMS,



OOBSACHATH POJIb OMOJIOTUH B MPAKTHUECKOW NEATEIbHOCTHU JIOJEH; MECTa U POJIH Yelo-
BEKa B IPUPOJIC; POJCTBA, OOIIHOCTU MPOUCXOKICHUS U SBOJIIOIIMU PACTEHUN U
’KUBOTHBIX (Ha MPUMEPE COMOCTABIECHUS OTAEIBHBIX IPYII); POJU Pa3InYHbIX
OpraHU3MOB B KU3HH Y€JIOBEKA; 3HAU€HUs OMOJIOTrHYECKOr0o pa3HOOOpa3us s
cOoXpaHeHUs: Ornocdepbl; MEXaHU3MOB HACIEACTBEHHOCTH U U3MEHYMBOCTH, MPOSBICHUS
HACJIeICTBEHHBIX 3a00JIEBAHUM y UeTTOBEKA, BUI000pAa30BAHUS U MPUCITIOCOOIEHHOCTH;
paznuyarh Ha TaONMIIAX 4YacTU M OPraHOWAbl KJIETKH, OpPraHOB M CHUCTEM OpPraHOB
YeJIOBEKAa; Ha JKUBBIX 00bEKTaX M TAOJIMIIAX OPTaHOB I[BETKOBOI'O PACTEHUs, ChbeIOOHBIX U
SJIOBUTHIX TPUOOB; OMACHBIX JJI Y€JIOBEKA PACTEHUN U KUBOTHBIX
3HAaTh OCHOBHBIE NMPaBUJIA TOBEACHUS B IPUPOE U OCHOB 3/I0POBOT0 00pa3a >KU3HU
OPOBOAUTH aHAJIU3 U OLUEHKY MOCJIEICTBUM ESITebHOCTH Y€JIOBEKa B MPUPOJE, BIUSHUS
(aKkTOpOB pUCKa HA 37I0POBbE YETIOBEKA;
XapaKTepru30BaTh METOIbI OMOXUMHYECKUX HCCIICIOBAHUM;
IPOBOAUTH Y4eOHO-UCCIEI0BATEIbCKYIO JEATEIbHOCTh: BBIIBUTATh TUIIOTE3bI, MJIAHUPO-
BaTh paboTy, OTOMpaTh W MPeoOpPa30BbIBATH HEOOXOAUMYIO HH(POPMAIIMIO, MPOBOJUTH
HKCIIEPUMEHTBI, UHTEPIPETUPOBATH PE3YIbTaThl, I€JIaTh BHIBOABI HA OCHOBE MOJTYYEHHBIX
pE3yNIbTATOB;

Obyuarowuiics nOIYYUm 803MOHNCHOCHb HAYUUMBCA!
OBJIaJIETh YMEHHEM OLICHUBATh C ACTETUYECKON TOUKH 3PEHHS OOBEKTHI >KUBOM MPUPOIBI;
JI0Ka3bIBaTh B3aMMOCBSI3b OPTAHOB, CUCTEM OPTaHOB C BBHIMOJIHAEMBIMU G YHKIIUIMH;
pa3BHUBaTh NTO3HABATEIbHBIE MOTUBBI U HHTEPECHI B 00JIACTU aHATOMUU U (PU3HOJIOTHH
NPUMEHSITh AHATOMUYECKUE TIOHSATHS M TEPMHUHBI IS BBITOJHEHUS MPAKTUYECKUX
3aJIaHU M.

D opMbI KOHTPOJISI

- KoHTponb pe3ynbTaToB 00y4eHHS B COOTBETCTBUU C JaHHOK 00pa30oBaTEIbHOM
MIPOrpPaMMOi MPOBOAUTCS B pOpME MMCHMEHHBIX U DKCIIEPUMEHTAIBHBIX padoT,
MIPEIIOJIaraeTcs MpoBEIeHUE MPOMEKYTOUYHOM U UTOTOBOM arrectauuu. [Ipomexyrounas
aTTecTalus NPOBOJUTCS B BUJIE TECTUPOBAHUSA 10 TEMaM Kypca, IPUHUMAIOTCS OTYETHI 110
MPAKTUYECKUM paboTaM, CaMOCTOATEIbHBIE TBOPUYECKHE PAOOTHI, UTOTOBBIE y4eOHO-
HCCIIEI0OBATENbCKNE NPOEKTHI. ITOroBoE 3aHsITHE MPOXOAUT B BUAE HAYYHO-
MPAKTUYECKON KOH(EPEHIIMU WU KPYTJIOTO CTOJIA, IAE 3aCHyIINBAIOTCS JOKIabl
ydaluxcsi 1o BBIOpaHHOW TEME MCCIIeI0BAHUS, KOTOPbIE MOTYT OBITh MPEJICTABICHBI B
dbopme pedepaTa niau oTuéTa IO UCCISTOBATEIBCKOM padoTe.

Cpoku peanusayuu

- Ilporpamma paccuutana Ha 2 rojna o0ydenus. [lepuoinuHOCTb 3aHATHIA:
€XKEHENENbHO. JITMTENbHOCTh OJHOTO 3aHATUS — | akaJeMHYEeCKHil Jac.

Dopmbl U Memoovl 00yUeHUs

+ Yuurenb pacnpenenser yyaluxcsi B yueOHY0 TpyIIy HOCTOSIHHOTO COCTaBa.



Coaepxanue Kypca

10 KVIACC

Paspnea 1. Kiterka

benku. JlabopatopHnas pabora Ne 1 «3yuenne pepMeHTaTUBHOW aKTUBHOCTH CIIFOHBI»

Hyxneunossie kuciotsl. Jlabopatopuas padorta Ne 2 «Boeinenenue u ounctka JIHK u3
KJIETOK pacteHuid». Opranemnsl kieTku. Jlabopatopnas pabota Ne 3 «Ilmazmonusz wu
JeIUIa3MoJIi3 B pacTUTelbHOU kieTkey». dorocuntes. ["azoBbie a3pdexThl hoToCHHTE3A.
Jlaboparopnass pabora Ne 4 «OmpeneneHne WHTEHCHUBHOCTH TMpoliecca (GUKCAUU
YIJIEKUCIOro rasza KJIeTKaMH BOAOpociu Xjopeuibl». Jlabopatopnas pabora Ne 5
«BnusiHue ocmoca Ha TYpropHoe cocTosiHhE KieTok». JlaGoparopnas pabora No 6
«CpaBHenue aud@Py3uoOHHONW CIMOCOOHOCTH KIJIETOYHOH MEMOpaHbl M KJIECTOYHOU
oOonoukny». JlabopatopHas padota Ne 7 «BbiaeneHue YrieKMCIOro ra3a M TEIUIOTHI
JIPOACGKEBBIMH  KJIETKaMU Tpu OposkeHumn». Jlabopatopnas pabora Ne 8 «IloBemenue
XpOMOCOM TIPH MUTOTHUYECKOM JIEJICHUU B KJIETKax pacTeHui». JlabopatopHas padorta Ne
9 «IloBeaeHne XxpoMOCOM IPU MEMOTUYECKOM JICTICHUH B KIETKAX PACTEHUI.

Pa3pnen 2. PazmHoOKeHHe U pa3BUTHE OPraHNU3MOB

JIabopatopHast pabota Ne 10 «CpaBHuUTENbHAs XapakTEPUCTUKA OJHOKJIETOUYHBIX
opranu3moB».  Jlaboparopnass ~ pabora  Ne 11 «Oco0eHHOCTH  pa3BUTHUSA
aIOPOTHUKOBUIHBIX».

Pa3znen 3. OCHOBBI TeHETHKHU M CeJIEKIUH

Jlabopatopnas pabota Ne 12 «BHemHee cTpoeHHE MOJIUTEHHBIX XPOMOCOM KOMa- pPOB-
3BoHIIOBY. JIaboparopHas pabora Ne 13 «OmpeneneHue MojaoBOro XpoMaTuHa B KJIETKaX
OyKKaJIbHOTO dMUTENUs YesnoBekay. JlabopaTopuas pabora Ne 14 «Omnpenenenne reHoTUna
TJI0JIOBOM MYIITKH JIPO30(UIIBI IO (PEHOTHUITY.

11 KJIACC
Pa3nea 1. Bug
Jlabopatopnas padota Ne 1
«OrmpeneneHne HOPMBI pEaKIMU TMPU3HAKA Ha TPUMEpPE CKOPOCTH TMPOU3BOIBHBIX
IBIDKCHUI.
ONBITHBIM TTyTEM BBISIBUTH HOPMY PEAKITUHU MTPU3HAKA.

JIaboparopnas padota Ne 2
«PacyeT 4acTOThl BCTPEYAEMOCTH aJUIeJIEd U TEHOTUIIOB B MoNyJisinuu». PaccunraTh
4acTOTY BCTE€YAEMOCTH aJUIEJIEH U TEHOTUIOB MOMYJISLIHH.

Pazgea 2. JkocucTeMbl

Onpenenenue cuiabl BO3ACUCTBUS SKOJOrMYECKHX (akTopoB. BiusiHue codeTtaHus
AKOJIOTUYECKUX (haKTOPOB HA HMHTEHCUBHOCTH (poTOCHHTE3a» JloKa3aTh 3aKOH
COBMECTHOI'O JIECTBUS (PaKTOPOB.



Jlaboparopnasi padora Ne 3 «JlokazarenbcTBO (PU3MUECKOTO MeEXaHU3Ma IMpaBuUja
Annena» BeIsiBUTh (pM3MUECKUX MEXaHU3M IMpaBuiia AJJicHa.

Jlaboparopnasi pabora Ne 4 «JlokazarenbcTBO (PU3MUECKOTO MexXaHW3Ma MpaBuUia
beprmanay. BoIsBUTh pU3MUECKUX MEXaHU3M MpaBuiia AJJieHa.

JlaGopatopHass pabora Ne 5 «OueHka cojAepKaHUs HUTPATOB B PACTCHUIX).
Onpenenuts cojepKaHUE HUTPATOB B NpOJAyKTax nutanus. [lapHukoBbiil 3QdekT u
riobanbHOe moTersieHue. Jlokazath CBs3b mapHUKOBOro sd@dexta ¢ T1II00aTbHBIM
MOTEIIJICHUEM.

YueOHO-TeMaTHYecKOe IJIAHUPOBAHHE

10 kiace
No i/ Ha3zBanue teMbl KomnnuecTBO
4acoB
1. Paznen 1. Knerka 20
2. Paznen 2. PazMHOXeHUE U pa3BUTHE OPTaHU3MOB 4
3. Pa3znen 3. OCHOBBI TEHETUKY U CEJIEKIINU 10
Bcero 34
11 kiaacce
No /1t HazBanue teMbl KonnuecTBO
4acoB
1. Pasznen 1. Bug 4
2. Pasnen 2. Dxocucrema 4
Bcero 8

DopMbI KOHTPOJISI

KonTponb pe3ynbTaToB 00ydeHHS B COOTBETCTBHM C JaHHOM 0Opa3oBaTeIbHOMU
MPOrpaMMoOi MPOBOAMUTCS B (OpME MUCBMEHHBIX padoOT, MpeArnojaraercs MpoBeICHUE
MIPOMEKYTOYHOM U UTOTOBOM aTTECTALUN.

Ilpomesricymounas ammecmauyus

JIns1 OCyIleCTBIICHUSI MPOMEKYTOUYHOM aTTECTAllMU HUCIONB3YIOTCS KOHTPOJIBHO-
OLICHOYHBIE MaTepHalibl, OTOOp COAEPKaHUS KOTOPHIX OPHUEHTHUPOBAH HA MPOBEPKY
YCBOCHHUS CHCTEMbl 3HAaHMM W YMEHHUM — HHBAPUAHTHOTO SJApa  COJIEpKaHUS
JNEHCTBYIOIIMX 00Pa30BaTEIbHOW MPOTPAMMBI TI0 OHMONOTHH Il 00meoOpa3oBaTeIbHBIX
opra"uzainui. 3ajJjaHus MPOMEKYTOYHOM aTTeCTalluM BKIIOYAIOT MaTepual OCHOBHBIX
pa3nesioB Kypca OUOJIOTH.

Bapuanm pabomuwt no pazoeny «Knemka»
Paborta cocTonT u3 NByX 4acTei.
Yacts | conepxut 15 3aganuii ¢ BHIOOPOM OJHOTO BapyUaHTa OTBETA.



Yacte 2 conepkut 4 3aaaHus: 3a1aHUSA 3TOW YaCTU MOAPA3yMEBAIOT 3alACh OTBETA
B BHJI€ YHUCIA WM TNOCIEAOBaTeNbHOCTH LHUPP. 3agaHuss TpeOyIOT MBICIUTENbHBIX
omepanuii Ha COOTHOIICHUE, apu(PMETHUECKUN pacu€T U MPUMEHEHHE 3HAHUII B HOBOWU
y4eOHOU CUTYalUH.

KoHTpOJIbHO-0LIEeHOYHbIE MAaTEPHUAJIbI
Yacrs 1
1. K HeoprannueckuM BeIIECTBAM KJIETKHA OTHOCSTCS:
1) >xupsI
2) 6enku
3) HYKJIEMHOBBIE KUCJIOTBI
4) Bosa
2. I'mroko3a sSBIsSETCSI MOHOMEPOM:
1) remoryiio6uHa
2) TIviepuHa
3) raukoreHa
4) agpeHanuHa
3. Kakyro ¢hyHKIHIO BBITIOTHSAIOT YTIEBOIBI B KJIETKE?
1) KaTanUTHUYECKYIO
2) SHEPTETUYECKYIO
3) XpaHeHue HacJIeICTBeHHOM HH(OopMaIuu
4) yuactue B OMOCHHTE3e Oerka
4. VI3 aMUHOKHUCIIOT COCTOSAT MOJIEKYJIBI:
1) 6enkxoB
2) yIrJI€BOJIOB
3)munuaoB
4) JHK
5. [Ipu noHmw>keHnn TemnepaTypbl aKTHBHOCTH (PEPMEHTOB
1) yBenuuuBaeTcs
2) HEe U3MEHSIETCS
3) ymeHblIaeTcs
4) cHavasa 3aMeJIJIsIeTCsl, IOTOM YBEIUYMBACTCS
6. Kakyro ¢pyHKIHIO BBITONHSIOT B KiIeTke MoJekynbl JJTHK?
1) ctpoutenbHyO
2) 3alIUTHYIO
3) HOCHTENS HACJIEACTBEHHOU HH(OpMAIun
4) NOrioIEeHHs JHEPTUH COTHEYHOTO CBETa

7. B coctaB nykneotuaoB JIHK He Bxoaur:
1) anenun
2) TyaHuH
3) ypamun
4) TUMUH
8. Bupycsl MOTYT pa3MHOXKAThCS
1) TOBKO B KJIETKE XO35IMHA



2) nyTéM IpOCTOTrO JEJIECHUs
3) TOBKO OECHOJIBIM MYTEM
4) TOJBKO MOJOBBIM MYTEM
9. B kieTkax 4enoBeKa U )KUBOTHBIX B KAUECTBE UCTOYHUKA YHEPTUU UCTIOJIb3YIOTCS
1) ropMOHBI ¥ BUTAMUHBI
2) BOJa M YIJIEKUCIIBIN ra3
3) HEeOpraHUYECKHe BEIIeCTBA
4) GenKu, )KUPbI U YTIIEBOIbI
10. YrneBobl npu (HOTOCUHTE3E CUHTE3UPYIOTCS U3:
1) O2 u H20
2) CO2 u H2
3) CO2 u H20
4) CO2 u H2CO3
11. B kieTkax >KMBOTHBIX 3alTACHBIM YTJIEBOJIOM SIBJISICTCS
1) nemronosa
2) Kkpaxmain
3) rmoko3a
4) TIMKOTeH
12. HauGopliee KOJIMYECTBO SHEPTUU BBIJICTSCTCS MPH PACIICIUICHUH OJTHOTO IpaMMa
1) xxupa
2) TJIFOKO3bI
3) 6enka
4)11eITIOJIO3I
13. I'me B xietkax aykapuot comepxkurcs JJHK?
1) B mepokcucomax
2) B pubocomax
3) B koMIuiekce ['ombmKu
4) B cTpOM€ MUTOXOHAPUI
14. Monekyna PHK coaepXuT a30THUCTbIC OCHOBaHUS:
1) aneHuH, ryaHuH, ypamui, HUTO3UH
2) UMTO3UH, TYaHUH, aJICHUH, TAMUH
3) TUMUH, ypauui, ai€HUH, TYyaHHH
4) ageHuH, ypauui, TAMUH, [IUTO3UH
15. Hexnerounasi opMa KU3HH TONBKO Yy
1) mpokapuot
2) 53yKapuoT
3) G6akTepwii
4) BUpyCOB

Yactp 2
16. YcTaHOBUTE COOTBETCTBHE MEXIY CTPOSHUEM, (DYHKITHEH BEIICCTBA U €T0 BHUIOM.
B omeeme 3anuwume nocneoosamenvrocms yugp.

CTPOEHUE U ®YHKILINA
A) COCTOSIT U3 OCTATKOB MOJIEKYJI TJIMLIEPUHA U JKUPHBIX KUCIOT



B) cocTosAT U3 0CTaTKOB MOJIEKYJI aMUHOKHCIIOT
B) 3amumiaror opraHusM OT NEPEeOXIaXKACHUS
I') 3amMIar0T OpraHu3M OT UYKEPOIHBIX BEIIECTB
J1) obnanaroT neHatypanuen
E) BeImonHsIOT 3anacarmnyro GyHKIUIO
BUJI
1) munmuasn
2) Oenku
17. 3anummure OykBbI, 0003HAYAIOUIUE JIEMEHTHI BEPHOTO OTBETA: KaKHe (PYHKIUU B
OpraHU3Me BBITIOJIHSIOT KUPbI?
A) OTKJIAJBIBAIOTCS B 3a1ac
b) cay»aT MCTOYHUKOM SHEpPruu
B) yckopsitoT XuMHYECKHE peaKkiuu
') BXoAsT B cOCTaB KJIETOYHBIX MEMOpaH
J1) B meueHn MOTYT IpeBpaaThCs B OEIKU
E) yyacTBy1OT B XpaHEeHUHU U Nlepeaade HACIEACTBEHHBIX MPU3HAKOB OT pOAUTENEH
K IOTOMCTBY
18. Onpenenute KOITUYECTBO BOJOPOAHBIX CBS3EH B IBYX MOCTPOCHHBIX (hparMeHTax
nuren JJHK, eciu onHa U3 HUTEH UMEET CTPYKTYPY:
-ITHHOTTTAATAATATTATHITHALL-
19. O kakom xomuuecte Mosiekys TPHK mosker ObITh 3aKoarpoBana nHdopmaus Bo
dbparmente JIHK u3 3ananus 3.

Kpurepun ouennBanus padorsl 1o pasaeay «Kierkay
BepHoe BeImoHeHne Kaxxa0ro 13 3aganuii 1—15, 18 — onenuBaercs 1 6ammom.
3a MoJHBIN MPaBUJIBHBIA OTBET HA KaXKJ0e U3 3a1anuii 16—17 craButcs 2 6asia; eciu
JOTYIIEHa OJ{Ha OIIMOKA, TO OTBET olleHUBaeTcs B 1 Oaywt. Ecnu momymiens! nBe u 6osee
OIIIMOKHU WJIM OTBETA HET, TO BhIcTaBisieTcs 0 6ayUIoB.
O6m1ee kKoaudecTBO OAITOB 3a paboty — 21

OTBeTHI Ha BOMPOCHI:

Yacrs 1

Howmep OTtBeT Homep OTtBeT Howmep OTtBeT
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
Yacts 2

Howmep 3ananus OtBer

16 121221




17 ABJl
18 61
19 1




