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IHosicanTenbHAs 3aMIMCKA

AxmyansHocmb npozpammol

IIporpaMMa MMeeT CONMAaTbHYI0 3HAYMMOCTh [ Hamero odmecrsa. Poccuiickomy
OOINEeCTBY HY>XHBI OOpa30BaHHBIE, HPABCTBEHHBIE, NPEIIPHUMMYUBLIE IOLH, KOTOPBIE
MOI'YT CaMOCTOSITEIbHO TPHHUMATh OTBETCTBEHHBIE DELIECHHSA B CHUTyallMsaX BbIOOpa,
TIPOTHO3UPYS WX BO3MOXHEBIE TociencTsus. OgHa U3 3amad 00pa3soBaHUA HA CETOJHA —
BOCIIMTAaHHE B PeOEHKE CaMOCTOSATENBHON MUYHOCTH. J[aHHAasi mporpaMma CIocoOCTBYET
Pa3sBUTHIO Y YUANIUXCS CAMOCTOSTEIBHOI'O MBIIUIEHUSA, (OPMUPYET YMEHHU IPHOOPETATh
W TPUMEHATH, IIOJIydeHHbIE 3HAHHWA Ha I[pakThke. PazBurHue U (OpMHUPOBAHHE
BEIIIEYKA3aHHBIX KadeCcTB BO3MOXKHO Oiarojaps pPa3BUTUIO HAY4YHO-II03HABATEILHOI'O
MHTEpPECa BO BpeEMs 3aHATHUH.

Kypc nmpeagHasHaueH yuamuMcs CTaplied INKOJIbl  E€CTECTBEHHO-HAYYHOIO,
TEXHOJOTHYECKOTO MM YHUBEPCANIbHOIO MHpoduied o0ydeHUs M MOXKET ObITh, Kak
00s3aTebHBIM ~ y4eOHBIM TIPEeIMETOM II0 BEIOOPY ydamlerocss M3 KOMIIOHEHTa
00pa3oBaTenbHON OpraHU3alKy B BApMATUBHOW 4acTH y4eOHOIO IUIAHA, TAK U KypCOM B
paMKax BHEYPOYHOH JeATEIBHOCTH W/HWIKW NOMOJHUTEIRHOTO oOpasoBanusa. Ilocobue
PEKOMEHAYETCS UCTIOIB30BATh I MPOBEIEHNUS SIEKTUBHBIX KYPCOB.

Konnenuusa coBpeMeHHOro 00pa3oBaHMs MMOAPA3yMEBAET, YTO YUYMUTENb IEPECTAET
OBITh OCHOBHBIM HCTOYHMKOM HOBBIX 3HAaHUM, a CTAaHOBHUICH OpPraHU3aTOPOM
MIO3HABATEILHOM  OEATEIbHOCTM  yYalllMXCi, K KOTOPOM MOXHO OTHECTH W
HCCIIEI0BATEILCKYIO NesITeIbHOCTh. COBpEMEHHBIE SKCIIEPUMEHTAIBHEIE HCCIEIOBAHUS
M0 XHMHHU YK€ TPYIHO TPEICTaBUTH 0e3 MCIOIH30BaHHUSI HE TOIBKO aHAJIOIOBBIX, HO H
nppPOBEIX  HM3MEpPHUTENBHBIX  IpubopoB. B denmepanrHOM  rOCyIapCTBEHHOM
obpazoBatenpHOM cTtaHgapTe (OI'OC) mpommcaHo, 4TO ONHMM H3 YHMBEDPCAILHEIX
yueOHBIX JAEHCTBUH, MPHOOPETAEMBIX YYaIlUMUCS, HOJDKHO CTaTh YMEHHE «(IIPOBEIECHH
OITBITOB, IIPOCTHIX SKCIIEPUMEHTATBHEIX UCCIeI0BaHUH, IPAMBIX U KOCBEHHBIX H3MEPEHUN
C HMCIONL30BAHMEM aHAJIOTOBBIX M IH(PPOBBIX H3MEPUTENBHBIX MpHOOpoB». [nsg 3TOrO
YYUTENIb OMOJIOTHH MOXET BOCIOIB30BaThCs yueOHBIM 000PyIOBaHHUE HOBOI'O IIOKOJEHHSL
— 11U POBEIMU T1a0OPATOPUIMHU.

[Tudpossie 1abopaTopuu 1Mo 6€0IOTHM IPEACTABICHB! JaTYMKAMM JIJI1 U3MEPEHUS U
perucTpa\liuil pa3IMYHEIX ITapaMeTpoB, WHTepdelicaMu cOopa AaHHBIX W IIPOrPAMMHBIM
obecreyeHreM, BH3yaIM3UPYIOIIMM SKCIIEpUMEHTaIbHbIe NaHHbIE Ha 3KpaHe. IIpu sTom
OKCIIEPUMEHT  OCTaéTcsa TPAOWIIMOHHO HATypHBIM, HO JaHHBIE OKCIIEpPUMEHTa
00pabaTeIBAlOTCS ¥ BBIBOASITCS HA JKpaH B peaJlbHOM MacmTade BPEMEHH M B
panuoHaNbHOM rpaduyeckoii hopMe B BUIE YMCICHHBIX 3HAUEHUH, TUarpaMM, rpauKoB
U Tabnun. OCHOBHOE BHUMAHHUE yYalIUXCA MPH STOM COCPEIOTaYMBACTCA HE Ha COOpKE H



HACTPOMKE 3KCIIEPUMEHTAIBHOW YCTAHOBKH, 4 HA IPOCKTUPOBAHUN PA3JIUNIHBIX BAPUAHTOB
IIPOBEICHUA OKCIEPUMEHTA, HAKOIUICHWH MAaHHBIX, HMX aHAJIW3€ W HHTEPIPETAIWH,
(OpMYITHPOBKE BHIBOJIOB.

C TOYKHM 3pEHUS HAYKH, SKCIIEPUMEHT — 3TO MCCIIEJOBATEIBCKUNH METO 00yUIeHUS,
KOTOPBIM IOJHMMAET MTO3HABATENbHEIN MHTEpPEC Ha 00Jiee BBHICOKUM ypOBEHB, YCHIIUBACT
MOTHBAIIMI0 CAMOCTOATEIBHOW [EATEIbHOCTH. VICCIIEmOBATENbCKAN METOJ SABIIAETCSA
yclIoBHEeM (OPMHUPOBAHUS HMHTEpeca, IMOTPEOHOCTH B CaMOCTOSTEIBHOM, TBOPUYECKOM
NEeSATETbHOCTH yUaIIUXCSl.

NccnemoBaTenbCKUil TIPOIIECC COCTOUT M3 HECKOJBKUX 3TAIOB: PAa3[EiICHUE CMECH
BEIECTB, BBIJICICHNE MOJIEKYJI OIIPENeNEHHOTO CTPOSHUS, X UACHTH PUKAIUSI U H3YIeHHE
pOJIM B METa0OJIM3ME.

3aHATUSA UHTETPUPYIOT TEOPETUUECKHUE 3HAHUSA, U TPAKTUYECKUE YMEHHUSI, U HABBIKU
yUaIIuXxcs B €IMHOM TPOIIECCe AEATEIbHOCTH Y4eOHO-UCCIEq0BATENBCKOIO XapaKkTepa.

JlaHHBIA Kypc comep)kKaTeNbHO CBSI3aH C KypcamMd XHMWH, OHONOTHH, (U3NKU U
HOCHT HMHTETPUPOBAHHBEIM XapakTep, CIOCOOCTBYs Pa3BUTHIO ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS ydalIuxcs. B yueOHOM IiaHe 3JIEKTUBHBIA Kypc «buoxumusy» sBiseTcs
YacThI0 MpenMeTHOM obiacTu «EcTecTBEeHHO-HAay4dHBIE ITpPEAMETHI». Marepuan mocobus
o0OecrieunBaeT: 3HAKOMCTBO C COBPEMEHHBIMH (DYHIaMEHTAIbHBIMU H TPHUKIATHBEIMU
UCCIENOBaHMUsAMA B  oOmacT  Owoxumuu;  (QOPMHUpPOBaHHE Yy  OOydHarOUIUXCS
KOHBEPI€HTHOI'O MBINUICHHUSA; YyIiIyOjeHue U 0000IIeHHEe 3HAHWW MIKOJbHUKOB O
BBICOKOMOJIEKYJISIPHBIX BEIIECTBAX, METOJAX WX H3YYEHHUS, PACKPBITHE IIPUHIIHUIIOB
(YHKIMOHUPOBAHHUS )KUBBIX CUCTEM; 3HAKOMCTBO C UCTOPHEN PA3BUTHS €CTECTBO3HAHUA U
COBPEMEHHBIMU DPa3pabOTKaMU YYEHBIX; BOCIUTAHHE OEpPEKHOI0 OTHOLIEHUS K >KUBOU
npupoje, hGopMUpPOBaHUE KyIbTYpPhl MUTAHUS; 00yUeHNE apTyMEHTUPOBAHHOMY BEICHUIO
IHACKYCCHUH; )KETAHUE 3aHUMATHCS HAYIHO-IIPAKTUYECKOUN AEATENBHOCTHIO.

ITocobue comepXUT METOAWYECKHE KOMMEHTAPHUM TI0 OpPraHW3aluu 3aHATHI
(0ocobGeHHOCTH, CTPYKTYpa, COAepKaHue, BUABI NeATeILHOCTH, GOpPMBI 3aHATHM H T. 1.). Ha
3aHATASX y4Yalluecs pa3BUBAIOT AHAIUTHYECKHE CIIOCOOHOCTH TPH IPOBENEHUH
MPaKTUIEeCKUX PadOT, yCTAaHABIWBAIOT MPUUMHHO-CIIEICTBEHHBIE CBSI3U IPH H3YUEHUH
METOIIOB OMOXMMHUHM, y3HAIOT O BO3MOXXHOCTSX HX HNPUMEHEHHS B MEIUIIMHE, IMUIIEBOU
IIPOMBIIIIIIEHHOCTH, (hapMalleBTHUKE.

Ilenesasa ayoumopus

VYyamuecs 10 u 11 xmaccoB 061e00pa3oBaTeNbHBIX IIKOJ, KOTOPEIE 000PYI0BaHEbI
«IITKOIBHBIMU KBAHTOPHUYMAMUY.

Ilens npozpammut

O3HakOMUTH ydYalmUxcsi C OUOXMMHUEH Kak HayKOW 3KCIEPUMEHTAIBHOM,
coueTaromied B cebe OpraHMdecKyro XUMHUI0 U OMONoru0. Takke MTaHHBIA Kypc ITOMOKET
chopMUpOBaT, HABBIKA CaMOCTOSATEIbHOW pPabOTBl ¢ TUGPOBBIMM  NATYUKAMH,
MIPOBEIICHHUS U3MEPEHUH U 00pabOTKM MOMYYEHHBIX U3MEPEHUI. Pa3BUTh MO3HABATEIBHBIN



VHTCPEC M METANpPEJIMETHBIE KOMICTCHIMH OOYYalOIMXCS dYepes3 IPAKTHYECKYO
JEATENbHOCTD; PACIIMPUTH, YIAyOHTh M 00OOIIUTH 3HAHWS O CTPOEHHH, CBOICTBAX M
dyHKIMAX OMOMONEKYI; C(HOPMUPOBATH YCTOWUMBEIA HMHTEpEC K podeccuoHaIbHON
NESATENBHOCTH B 00JIACTH ECTECTBEHHBIX HayK.

Iltanupyemble pe3yIbTaThl OCBOEHHUs y4eOHOro NpeIMeTa XHMHUHC OMHCAHHEM
YHHBEPCATBHBIX Y4€OHBIX A€l CTBHN,J0CTUTAeMbBIX 00y4a 0 AMHUCS
Juunocmmuule pezyromamol:
Obyuarowutics noxyuum 603MoACHOCHIb OIS POPMUPOBAHUA CAEOVIOUUX TULHOCTIHBIX
\AZ/8

OIIpEIeNIeHHe MOTHBALMHE M3y4eHNs y4eOHOro MaTepHraa;
OLICHMBAHHE YCBAMBAEMOTO YUeOHOTO MaTepHalia, HCXOAA U3 COLUAIBHBIX M THYHOCTHBIX
LIEHHOCTEM;
(OopMHpOBaHNE IEIOCTHON HAYYHON KApTHHEI MUPA;
IIOHUMAHNE BO3PACTAIONIEM POJIM ECTECTBEHHBIX HAYK M HAY4YHBIX MCCIEIOBAHUU B
COBPEMEHHOM MHpE, IMOCTOSHHOTO IIPOLECCA 3BOJIONUHA HAYYHOTO 3HAHMSA, 3HAYUMOCTH
MEXYHAPOJHOIO HAYYHOT'O0 COTPYIHHYECTBA;
OBIIa/IEHHE HAYYHBIM IONXOAOM B PEIICHUH 3a/1a4;
OBIIaZICHUE YKOCHCTEMHONIIO3HOBATEBLHON MOJIENIBIO U €€ IPHMEHEHHUE B IEJIAX IPOrHO3a
OKOJIOTHYECKHUX PUCKOB [IJIA 340POBbsI JII0AEH, 0€30I1aCHOCTH JKU3HU,
OLIEHMBAaHHME COLHAIbHON 3HAYMMOCTH IPO(eCcCui, CBI3aHHBIX ¢ OHOJIOTHEH;
dopmupoBanne ymenuit 6e3omacHoro u 3)(OEKTHBHOTO HCMOMb30BaHHA TabOPaTOPHOTO
00opy/0BaHNs, TPOBENEHHS TOYHBIX H3MEPEHWIl W aJeKBaTHOH OIEHKH MONyYCHHBIX
pE3yIpTaTOB, MPENCTABICHUA HAay4HO OOOCHOBaHHBIX APTYMEHTOB CBOMX [EHCTBHIA,
OCHOBaHHBIX Ha MEXIIPEAMETHOM aHAJIM3€ YIeOHbIX 3a/1ad.

Memanpeomemmnuie pe3yromamot:

Pezynamusnuvle

Obyuarowutica noaywum 603MOHCHOCL 051 POPMUPOSAHUACIEOVIOWUX PeYNATNUBHBIX
Q714
L[eJIENIONIaTraHke, BKIIIOYast ITOCTAHOBKY HOBBIX Lielel, Impeo0pa3oBaHHME IPaKTHYECKOH
3alladyd B TIO3HABATEIBHYIO, CAMOCTOATEIBHBIM aHalW3 YCIOBHH MOCTIDKEHHUSA LENHM HA
OCHOBE Yy4Y€Ta BBIIEIEHHBIX YUYHUTEIEM opHeHTHpOB JIEHUCTBUS B HOBOM y4eOHOM
MaTepHuae;
IIJAaHUPOBAHUE ITYyTH JOCTHIKEHUS IIETIEH;
YCTaHABIMBAaHUE IEIE€BBIX IIPUOPUTETOB, BEBIIENEHUE albTEPHATUBHLIX CIIOCOOOB
TOCTIDKEHMA LIENHU U BBIOOP Haubomee 3 heKTUBHOr0 CrIocooa;
YMEHHE CaMOCTOSTEIEHO KOHTPOJIMPOBATE CBOE BPEMS U YIIPABIATE HM;
YMEHHE IIPHHUMATH PEMIEHUS B IPOOJIEMHON CUTYAIINH;
IIOCTaHOBKA y4eOHOM 3a7aun, COCTABICHIE IIIaHa U IIOCIIE0BATEIbHOCTH JIeHCTRUIA;



opranuzanysa pabodero MecTa IIpy BHIIOIHEHUHA XUMHYECKOTO SKCIIEPUMEHTA;
IIPOTHO3UPOBAaHUE pe3yIbTaTa YCBOCHHUA, OLECHHBAHHE YCBOCHHOI'O MaTepuaia, OIEHKa
KauecTBa M YPOBHA YCBOCHHMS, KODPEKIMA B IUIAH M CIOCOD JEWUCTBUS IIpH
HEOOXOIUMOCTH.
Ilo3nasamenvhoie
Obyuarowutics NOIYUUIN 803MOHCHOCHIb OJ151 POPMUPOBAHUACIEOVIOUIUX

noznasamenvhvix YVJ[:
IIOMCK H BBIJETIEHUE NH(OPMAITHH;
aHaJIW3 YCIOBUH U TpeOOBaHMM 3a7aud, BEIOOpP, COTOCTaBIEHHE B OOOCHOBaHHE CIIOCO0a
pEeIleHus 3a0a4u;
BpIOOp Hambosee H(P(EKTUBHBIX CIOCOOOB peIIeHHs 3a1add B 3aBHCHMOCTH OT
KOHKPETHBIX yCIIOBUIA;
BBIIBIDKEHHE U 000CHOBAHME FMIIOTE3HI, BHIOOD crioco0a e€ mpoBEpKH;
CaMOCTOSTENBHOE CO3JAHUE AITOPUTMa NEATETbHOCTH TIPH  DPEIIEHHH IpoOieM
TBOPYECKOI'O U IOMCKOBOI'O XapaKTepa;
y4aCTBOBAThH B IPOEKTHO-UCCIIEA0BATENbCKON A TEIBHOCTH,
IIPOBOJUTE HAOIIOAEHHE U SKCIIEPUMEHT IO/l PYKOBOJICTBOM yUHTEIIS;
OCYILECTBIIATh CpPaBHEHHUE, KIacCHU(HUKAIMIO, CaMOCTOSTETHHO BHIOWpAs OCHOBAHHUS H
KPUTEPUH [IJI YKa3aHHBIX JIOTHIECKUX OTIEPAITHi;
OOBACHATH ABIEHUS, IPOIECCHI, CBSI3H U OTHOIICHUS, BRIIBISEMBIE B XO/E€ MCCIIE[0BAHN;
YMEHHE OPTaHHU30BBIBATH UCCIEA0BAHKE C LIETBIO MIPOBEPKHU THIIOTE3;
yYMEHHE [1eJaTh YMO3aKI0UeHNUs (MHIYKTUBHOE W 110 aHAJIOTHH) U BBIBOJEI;
BEISBJIATE IIPUYUHBI U CIIEICTBHS MPOCTHIX SBICHUM.

Kommynuxamusnule

Obyuarowguticsa nOIYHUIN 803MOACHOCTIL 0N POPMUPOBAHUACIEOVIOUSUX
KommyHuxamuenvix YV/I:
IIOJIHOE M TOYHOE BBIPAKEHHE CBOMX MBICIEH B COOTBETCTBHHU C 3aJadaMH M yCIOBUAMHU
KOMMYHHUKAIIHH;
aJIcKBaTHOE HCIIOJIB30BAaHUE PEUEBBIX CPEACTB IS OUCKYCCHM W apryMEHTAITHH CBOEH
[IO3UIMHY, YMEHHE IIPEICTaBIATh KOHKPETHOE COZEp)KaHHE C COOOIIeHHEM €ero B
IIUCBMEHHOM W  YCTHOM  (Qopme, oOmpeneleHre  Ccrnoco0O0B  B3aWMMOEHCTBHS,
COTPYIHUYECTBO B IMOHUCKE U cOope HHDOPMAITHH;
OIIpENEIIEHUE CIIOCOOOB B3aMMONEUMCTBHUSA, COTPYAHHYECTBO B TIOMCKe U cOope
uH(GOpMaIUY, yJacThe B TUANIOTe, TUIAHUPOBaHUE OOIIUX CIIOCOO0B paboThI, TPOSBICHHE
YBaXKUTEIBHOI'O0 OTHOLIEHUS K APYTUM 00y4aeMBbIM;
ONMCAaHUE COINEPKAHUA BBIOIHAEMBIX NEWCTBUA C LEJIBK) OPUEHTUPOBKU IIPEAMETHO
[IPAKTHYECKON NEATETbHOCTH;
YMEHHS YUYHUTHIBATh Pa3Hble MHEHHUS U CTPEMHUTHCS K KOOPIUHAIIMH Pa3TMIHEIX TO3HUITHH B
COTPYIHUYECTRE;



dbopmynupoBaTh COOCTBEHHOE MHEHHE U MO3ULUIO, APIYMEHTHPOBATh U KOOPIUHUPOBAThH
e€ ¢ MO3UIUAMHU TApTHEPOB B COTPYOHUYECTBE IIPH BEIPAOOTKE OOILIETO pemieHus B
COBMECTHOH IEATENBHOCTH;
OCYIIECTBIIATh B3aUMHBIM KOHTPOJIb M OKa3blBaThb B COTPYIHHYECTBE HEOOXOIUMYFO
B3aMMOIIOMOIIIb;
IJIAHUPOBATh OOIIHME CIOCOOBI pabOThl; OCYILIECTBIATH KOHTPOJb, KOPPEKIHUIO, OLEHKY
nelcTBUl mapTHEPA, YMETh YOEKIaTh;
UCIIONIB30BATh a/IEKBATHBIE SI3BIKOBBIE CPENCTBA IS OTOOpPaKEHUS CBOMX YYBCTB, MBICIIEH,
MOTHBOB H MOTpeOHOCTEH; 0TOoOpakaThb B pedM (OmHcaHuE, OOBSICHEHHE) COIEp KaHHE
COBepILIaeMbIX AefcTBUM KakK B (hopMe IpOMKON COIMAaIN3UPOBaHHON PedH, Tak U B hopMe
BHYTPEHHEH pPEYU;
pa3BUBaTh KOMMYHHMKAaTHBHYIO KOMIIETEHTHOCTh, HWCIOJIB3Ys CpENCTBAa YCTHOH U
IIMCPMEHHOM KOMMYHMKAIlUM IpH paboTe ¢ TeKCTaMH y4eOHHKa M JIOTIOJHUTEIBHOMN
JIUTEpaTypol, CHPaBOUHBIMU TaOJIMIaMM, IMPOSIBISATH T'OTOBHOCTh K YBaXKCHHIO HHOM
TOYKH 3PEHUS IIPU 00CYKIEHUU PE3YIbTaTOB BHIITOJHEHHOU PabOoThI.

Ilpeomemmnuwle pezynrvmamol

Obyuarowuticsa Hayyumcs:
BBIJIEJISITE CYIIECTBEHHBIX MIPU3HAKOB OMOIOTHUECKUX OOBEKTOB (OTIUIUTEIHHBIX
IIPU3HAKOB XXUBBIX OPTaHU3MOB; OpraHMU3Ma YeJI0BeKa; IKocucTeM; Ouocdepsl) u
IIpoleccoB (0OMEH BEIIECTB U MPEBpAIlleHUe SHEPTHH, INTAHKE, TbIXaHNe, BEIICICHNUE,
TPaHCIIOPT BELIECTB, POCT, Pa3BUTHE, PA3MHOKEHHUE, PETYISIUS KUASHEAEITEIbHOCTH
OpraHu3Ma; KpyroBOpOT BEILECTB U IIPEBPALIEHUE SHEPTHUHU B SKOCUCTEMAX);
IIPUBOIUTH JOKA3aTEeIbCTBA (APTyMEHTAIMS) POACTBA YEIOBEKA C MIEKOMUTAIOIITIMHU
YKUBOTHBIMU; B3aMMOCBS3HM YEIOBEKa U OKPYKAOIIEH Cpeabl; 3aBUCUMOCTHU 3J0POBBS
4eJI0BEKa OT COCTOSHUA OKPYKAIOMIEN cpelibl; HEOOXOAUMOCTH 3alUTHI OKPY>KAIOIIEH
Cpelbl; COOMI0AeHNA Mep IPO(UIaKTUKH 3a00JI€BaHNN, BEI3BIBAEMBIX PACTEHISIMH,
’KMBOTHBIMH, OaKTepUsSMH, TpuOaMH U BUpycaMy, TpaBMaTH3Ma, cTpeccoB, BUU-
MH(DEKINH, BPEIHBIX MPUBHIYEK, HAPYIIIEHUS OCAHKH, 3PEHHUS, CITyXa, HHPEKITMOHHBIX U
IIPOCTYIHBIX 3a00JIEBAHUM;
ONpEeNeNndaTh  NPUHAIEKHOCTb  OWOJIOTHYECKUX  OOBEKTOB K  OIPEIeIeHHOH
CHCTEMAaTU4YECKOM IPyIIIE;
OOBACHATDH POIH OMOJIOTHH B MPAKTHUECKOU NeATeIbHOCTH JII0/IeH; MecTa U poJiu
4EJI0BEKA B IPUPOE; POACTBA, OOIMHOCTH MPOUCXOKICHHS U SBOIIOIUN PACTEHUN U
KUBOTHEIX (Ha IPUMEPE COMOCTARIEHUS OTACNBHBIX TPYIII); POJIX PA3THIHBIX
OpPraHU3MOB B )KH3HH 4eJIOBEKa; 3HAUCHUSI OMOIOTHYECKOTO pa3Hoo0pasus ais
coxpaHeHus Onoceprl; MEXaHU3MOB HACIEICTBEHHOCTH U U3MEHYUBOCTH, [IPOSIBICHUS
HaCJIEICTBEHHEIX 3a00JIeBaHM Y YeT0BeKa, BUI000pa30BaHUs U IPUCIIOCOOTICHHOCTH;
pa3nuyaTh Ha TaONHIaX YaCTH M OPTaHOUIBI KIETKH, OPTaHOB M CHCTEM OPTaHOB
YeIIOBEeKa; Ha JKUBBIX 00BEKTaX M TA0NUIIaX OPTaHOB IIBETKOBOTO PACTEHUS, CheTOOHBIX U



SIOBUTHIX TPUOOB; OMMACHBIX VIS YEJIOBEKA PACTEHUH W KUBOTHBIX
CpaBHUBATb OHOIOTHYECKHE OOBEKTBI M IPOIECCH, YMETh [eNaTh BBIBOABI I
YMO3aKIIO4YEHUSI Ha OCHOBE CPaBHEHMUS;
00BACHATE POJIb OMOJIOTHH B MPAKTUYECKON NESITETbHOCTH JIFOJICH; MeCcTa U POJIH Yello-
B€Ka B IPUPOJIE; POJICTBA, OOITHOCTH IPOUCXOKICHUSA U IBOITIOIIANA PACTCHUH U
JKUBOTHBIX (Ha IPUMEPE COIIOCTABIEHUs OTAEIbHBIX IPYII); POJIA PA3THIHBIX
OpPraHU3MOB B )KU3HU YEIOBEKA; 3HAUEHHUS OMOJIOTMYECKOTO pPasHOO0pa3us Il
coxpaHeHHs Onocdepsl; MeXaHW3MOB HACIIEICTBEHHOCTH 1 H3MEHYHBOCTH, TIPOSIBICHUS
HACJIE/ICTBEHHBIX 3a00JIEBaHUH y UeI0BEKa, BUI000OPA30BAHMS U TPUCIIOCOOTICHHOCTH;
pasnu4aTh Ha TaOIMIaX YacTH W OPraHOWIbl KJIETKH, OpPraHOB M CHCTEM OpPraHOB
YEJIOBEKA; HA JKUBBIX 00BEKTaX M TaOIMIIAX OPTaHOB IIBETKOBOI'O PACTECHHS, ChEIOOHBIX U
ANOBUTHIX TPUOOB; OMACHBIX JJIS YEIOBEKA PACTEHUN M KUBOTHBIX;
3HATh OCHOBHBIE IIPaBUJIA ITIOBEJEHUS B IPUPOJE U OCHOB 3I0POBOr0 00pa3a XKH3HU
IIPOBOIUTH AHAIU3 U OLEHKY IOCIIENCTBUM JEATEIbHOCTH YEIOBEKA B MPUPOJIE, BIUSHHSI
(hakTOpOB pHCKa Ha 3JOPOBhE YEIOBEKA;
XapaKTepU30BaATh METOAbI OMOXUMHUCCKUX MCCIIEN0BAHMT;
IPOBOJMTEL Y4eOHO-HCCIENOBATENBCKYIO NEATEIbHOCTh: BEIIBUTATH TMITOTE3HI, ILIAHHPO-
BaThb paboTy, oTOMpaTh M NpeoOpa3oBEIBATE HEOOXOAMMYHO HWH()OPMAIIHMIO, TPOBOIUTH
9KCIEPUMEHTHI, HHTEPIIPETUPOBATH PE3YIbTaThl, IE1aTh BEIBOJBI HA OCHOBE MOTYUEHHBIX
PE3YIbTATOR;

Obyuarowuticss NOTYHUUM 03MOHCHOCHL HAYUUMbCSL:
OBJIAZICTh YMEHHMEM OLIEHHBATh C 3CTETUYECKON TOYKH 3PEHHUS O0BEKTHI KUBOH MPHUPO/IBI;
IOKa3bIBaTh B3aMMOCBS3b OPraHOB, CHCTEM OPTraHOB C BHITIOJHAEMBIMH ()YHKITHIMU,
pa3BHMBATh [O3HABATEIbHBIE MOTHBEI MU UHTEPECH! B 00JIACTH aHATOMHUU U (DU3HOJIOTHH ;
IPUMEHATh aHATOMUYECKHE IIOHATUA M TEPMHUHBI JUIS BBINOJHEHUS WIPAKTHYECKHX
3aJaHuH.

DopMbI KOHTPOJIS

+ KoHTpoas pe3ynbpTaToB 00y4€HHUs B COOTBETCTBUU C JaHHOM 00pa3oBaTenbHOU
IIPOrpaMMOM IIPOBOAUTCS B (POpMeE IIMCEMEHHBIX U SKCIIEPUMEHTAIBHEIX PadoT,
IIPEAIIOIAraeTCs IPOBENECHUE IPOMEKYTOUHOU M UTOTOBOM artecTaruu. [IpomMexyTounas
aTTecTalys IPOBOIUTCSA B BUAE TECTHPOBAHUA IO TEMaM Kypca, IPUHUMAIOTCS OTYETHI 110
[IPaKTUYECKUM paboTaM, CaMOCTOATENbHEIE TBOpUECKUE paboThl, HTOTOBBIC YIEOHO-
HCCIIEIOBATEIBCKUE IIPOEKTHL. MITOroBO€E 3aHsATHE MPOXOAUT B BUAE HAYUHO-
IIPAKTUYECKOW KOHQEPEHITNN UITH KPYTIIOTO CTOJIA, T/I€ 3aCTyIITUBAOTCS JTOKIIA b
y4aluxcs 10 BEIOPaHHOW TEME UCCIeA0BAHMS, KOTOPBIE MOTYT OBIThH IIPEICTABICHBI B
dopme pedepara min oTIETA IO UCCIENOBATENBECKOM paboTe.

Cpoxu peanusayuu

- IIporpamma paccumrtana Ha 2 roja ooydeHus. IlepnogudIHOCTh 3aHATHM:



eXeHeneNbHO. JUTMTEeIbHOCTh OJHOI0 3aHATHI — | aKkaJeMHU4YeCcKUH Jac.
Dopmul u Memoovl 0byueHus
+  YUHUTENb paclpenenseT yIamuxcs B Y9eOHY0 TPYIITY MOCTOSHHOTO COCTaBa.

Coaep:xanue Kypca

10 KJIACC

Paspen 1. Kiterka

Benku. JlabopatopHas pa6ota Ne 1 «M3ydenne ¢hepMeHTaTUBHON aKTHBHOCTH CITFOHBI

Hyxnewnnossie kucnotel. Jlabopatopuas padora Ne 2 «Brimenenue u ounctka JHK u3
KIETOK pacteHui». Opranemnsl kieTkd. JlabopatopHas pabora Ne 3 «lIlnasmonus u
IEeIUIa3MOJIU3 B pPacTUTENbHOU KieTke». DorocuHTe3. ['azoBeie addektsr hoTocuHTE3A.
JlaGopatopuass pabora Ne 4 «OmpeneneHrne HWHTEHCHBHOCTH IIpoliecca (UKCaluu
YITIEKHUCIOr0 rasza KIeTKaMH BONOPOCIH XJopemisl». JlabopatopHas pabota No 5
«Bnusane ocmoca Ha TYpropHoe COCTOSIHHME KIeTOok». JlaGopatopmas pabora Ne 6
«CpaBrenue 1MU((PY3MOHHOM CIIOCOOHOCTM KJIETOUHOW MeMOpaHBl M  KIETOYHOH
obomoukuy. Jlabopatopuas pab6ora No 7 «BrimeneHue yIJIEKHCIOrO Ta3a M TEILUIOTHI
IPOXOKEBEIMU KJIeTKaMu Tpu OpoxkeHum». JlaboparopHas pabdora Ne 8 «IloBemenwme
XpOMOCOM IPH MHUTOTHYECKOM JEICHHH B KIeTKax pacTeHuit». JlabopaTtopHas pabora Ne
9 «IloBeneHue XpPOMOCOM IIPH MEMOTUHYECKOM JEIEHUH B KIETKAX PACTEHHM.

Paspgen 2. PasMHoKeHHe H pa3BUTHe OPraHU3MOB

Jlabopatopuass pabora Ne 10 «CpaBHUTEnpHAs XapaKTEPHUCTHKA OTHOKICTOYHBIX
opraHuzMoB».  JlaGopatopras  pabora  Ne 11 «OcobOeHHOCTH  Pa3BUTHSA
MTaIlOPOTHUKOBHTHBIX).

Paszpnesn 3. OcHOBBI reHeTHKH U CeJIeKITHU

Jlaboparopras paborta Ne 12 «BHemrHee cTpoeHHE MOJUTEHHEIX XPOMOCOM KOMa- POB-
3BOHIIOBY». JIabopaTopras pabora Ne 13 «OmnpeneneHue MoIoBOro XpoMaTuHa B KIETKax
OyKKaJIbHOTO 3MUTENNs YenoBekay. Jlaboparopras pabota Ne 14 «Onpenenenue reHOTHIIA
IUIOJOBOM MYIIKH APO030(HIIEI IO PEHOTHUITY.

11 KJIACC
Pa3zgen 1. Bug
Jlabopatopnas padora Ne 1
«OnpeneneHre HOPMBI pPEakIMK TpU3HAKA Ha TPUMEPE CKOPOCTH ITPOU3BOJIBHBIX
JIBIDKEHUM.
ONBITHBIM TyTEM BBIIBUTH HOPMY PEaKLUU MPU3HAKA.

JlaGopaTopnas paborta Ne 2
«PacdeT 4acTOTHI BCTPEUaeMOCTH aJIEJIeH ¥ TEHOTUIIOB B MOMYJIUMK». PaccunuTaTh

YacTOTY BCTCHAaEMOCTH aJlJIeJIell U T€HOTHUIIOB TTOITYJIAAITHA .

Pazgen 2. OkocucTeMbI



OmpeneneHne CHIIBI BO3AECUCTBUS HKOJIOTHUECKHX (aKTOpoB. BiwmsHue coderaHus
9KOJIOTUYECKHUX (DAKTOPOB Ha MHTEHCUBHOCTh (poTOCHHTE3a» JloKasaTth 3aKOH
COBMECTHOTO JEUCTBUA (PAKTOPOB.

Jlabopatopras pabora Ne 3 «J/lokazarembcTBO (PU3MUECKOr0 MeXaHM3Ma IIpaBUia
Annena» BpIIBUTE GU3NUECKUX MEXAHU3M IIpaBuia AJIJIEHa.

Jlabopatopuas pabora No 4 «J/lokazaTenbCcTBO (PU3MUECKOrO MeXaHHW3Ma IpaBHia
Beprmanay. BrIABUTE GU3HHIECKUX MEXaHU3M IIpaBHUiia AJUICHA.

Jlaboparopnas padota Ne 5 «Ouenka coaepkaHuss HUTPATOB B PACTEHUSIX». ONPeaeIuTh
collepkaHWe HHUTPaTOB B mponaykrax mnuTaHus.llapaukoBeii sddexkr u riobampHOE
norenueHue. J{oka3aTh CBI3b MAPHUKOBOTO 3¢ (dexTa ¢ rmo0anbHbIM MOTEIICHUEM.

YueOHO-TeMaTHYeCKOe NJIAHHPOBaHUE

10 kixace
Ne o/m HasBanue Temsl KomuuecTtBo
acoB
1. Paznen 1. Kierka 20
Paznen 2. PazMHOXeHME U pa3BUTUE OPraHU3MOB 4
3. Pa3nen 3. OcHOBBI T€HETHKH M CEIEKIIHA 10
Bcero 34
11 kaace
No /1t HazBanue TeMr1 KomuuecTBO
4acoB
1. Paznen 1. Bung 4
2 Pa3pen 2. DOkocucrema 4
Bcero 8

DopMBbI KOHTPOJIS

KouTpone pesynbraToB 0OydeHHs B COOTBETCTBUM C NAaHHOH 00pa30BaTEIbHOH
IPOrPaMMOMIIPOBOIUTCA B (OpMe IUCBMEHHBIX paboT, MpearoyiaraeTcs IIPOBEINEHUE
IIPOMEKYTOYHONH UUTOTOBOM aTTECTALIUH.

Ilpomesrrcymounaa ammecmayus

Jnsg ocymiecTBiIeHHS IPOMEXKYTOYHOM aTTeCTallMM MCIIOJIB3YHOTCA KOHTPOIBHO-
OIIEeHOYHBIEMATEepUaNIbl, OTOOp COMAEpXKaHUsA KOTOPBIX OpPUEHTHUPOBAH Ha IIPOBEPKY
YCBOEHHS CUCTEMBI3HAHUHN U YMEHHUIN — HHBAPUAHTHOIO S/Ipa COAEPKaHUA AEUCTBYIOIIHX
o0pasoBaTenbHON MpOorpamMMel 1Mo Ouonorud ang o0meoOpa3oBaTEIbHBIX OpraHU3alUi.
3alaHusd [MPOMEKYTOYHOMATTECTAMM BKIIOYAOT MAaTEpPHal OCHOBHBIX DPa3leloB Kypca
Ownotory.

Bapuanm padomut no pasoeny «Knemka»



Pabora cocTouT U3 NBYX YacTe.

Yacte 1 cogepxut 15 3amanuii ¢ BBIOOPOM 0JTHOTO BapHAHTA OTBETA.

Yacte 2 comepxuT 4 3a7aHus: 33/laHUA 3TOH YacTH IIOJPAa3yMEBAIOT 3aIlUCh OTBETA
B BHIEUHCIA WM TOCIEAOBATEIBHOCTH IHdp. 3amanus TpeOyOT MBICIUTEIbHBIX
oIrepaluii Ha COOTHOLIECHHE, apu(METHUECKHH pacuéT W NPHMEHEHHE 3HAHHWHA B HOBOM
y4eOHOM CUTYaLIHH.

KoHTpO/IbHO-0IIeHOYHbIE MATEPHAJIBI
Yacrs 1
1. K HEopraHMuecKuM BeIIeCTBaM KIETKH OTHOCSTCH
1) xupn1
2) 6enku
3) HyKJIEMHOBBIE KHCIOTEI
4) Boga
2. I'mroxo3a gBnseTcs MOHOMEPOM:
1) remornoOuHa
2) rIunepuHa
3) rmKoreHa
4) anpeHanmuHa
3. Kakyto G yHKITUIO BEITIOJIHSIOT YIJIEBOIBI B KICTKE?
1) karamuTHYECKyIO
2) SHEPreTUYECKYTO
3) xpaHEeHHEe HACIIEICTBEHHOH HH(OPMAITHU
4) yaactue B OnocunTe3e Oemka
4. VI3 aMUHOKHCIIOT COCTOAT MOJICKYJIBI:
1) 6enxoB
2) yTIeBo/ioB
3)munugoB
4) THK
5. Ilpu NOHM>KEHUU TEMIIEPATYPhl aKTUBHOCTE (DepMEHTOB
1) yBenuauBaeTcs
2) HEe U3MEHSIETCA
3) yMeHbl1aeTcs
4) cHayana 3aMeJJIAeTCs, TIOTOM YBEIUIHUBACTCA
6. Kakyro yHKIIMFO BBITOJTHSIOT B KJIeTKe MosieKymsl JJHK?
1) crpouTensHyO
2) 3aIIUTHYIO
3) HOCHUTENS HACIENCTBEHHON UH(OpMAITHH
4) IOTTIOMIEHNS SHEPTHHU COTHEIHOT'O CBETa

7. B cocras nykneorunoB JJHK He Bxoaut:
1) anenun
2) ryaHuH
3) ypauun
4) THMUH



8. Bupychl MOTYT pa3MHOXKATHCS
1) TOTBKO B KIETKE XO3UHA
2) myTéM IIPOCTOTO JCITCHU
3) TONBKO OECIIOIBIM ITYTEM
4) TONBKO MOJOBEIM MYTEM
9. B xyeTkax 4er0BeKa U )KMBOTHBIX B KAYECTBE UCTOUHHKA YHEPTUU UCIIOIB3YIOTCS
1) TOpMOHBI ¥ BUTAMUHBI
2) BOAA U YIJIEKUCHBIN Ta3
3) HeopraHUYECKHE BEIIECTBA
4) GenKu, KUPHI U YTIACBOIBI
10. YrneBoasl mpu GOTOCHHTE3E CHHTE3UPYIOTCS H3:
1) O2 u H20
2) CO2 u H2
3) CO2 u H20
4) CO2 u H2CO3
11. B knmeTkax )XHBOTHBIX 3aIIACHBIM YTJIEBOIOM SIBIISICTCSI:
1) uemmromo3a
2) Kpaxman
3) rirroko3a
4) rIuKoreH
12. HanbombIee KOIMIECTBO SHEPTUHU BIIETAETCS PU PACIIEIUICHHH OHOTO TpaMMa
1) xupa
2) TITFOKO3EI
3) Genka
4)IEIITIOIO3BI
13. I'me B kmeTkax sykapuot cogepxurcs JJTHK?
1) B mepokcucomMax
2) B pubocoMax
3) B komrurexce [ omnbmxu
4) B cTpOM€ MUTOXOHIPHM
14. Monexyna PHK comep>xuT a30TUCTBIE OCHOBAHUA:
1) aneHuH, ryaHuH, ypauui, TUTO3UH
2) UWTO3UH, TYaHUH, aJleHUH, TAMHUH
3) TUMUH, ypaiui, aJeHuH, TyaHuH
4) aneHuH, ypauwi, TAMHAH, ITUTO3WH
15. Hexnerounas ¢opma KU3HU TOJIBKO Y
1) mpokapuoT
2) 3yKapuoT
3) OakTepuit
4) BUpYyCOB

Yacrts 2
16. VcTanoBHTE COOTBETCTBHE MEXKAY CTPOSHHEM, (PYHKIIHEH BEIIECTBA U €TI0 BHIOM.
B omeeme 3anuwume nociedosamenvHocms yupp.



CTPOEHUME U ©YHKIIUA

A) COCTOST U3 OCTATKOB MOJIEKYJ IIHOEpHHA U KUPHBIX KUCIIOT

b) cocToAT U3 OCTATKOB MOJIEKYJ AMUHOKHCIIOT

B) 3ammumaror opraHu3M 0T MepeoxIakIeHUSI

I') 3amumaroT OpraHiu3M OT 4YXKEPOIHBIX BEIIECTB

J1) o6manaroT geHaTypamuen

E) BBITONHSIOT 3amacaronryio GyHKINUO
BU

1) munuae!

2) Oenku
17. 3amummuTe 6yKBEI, 0003HAYAIOIINE 3JIEMEHTHI BEPHOTO OTBETA: Kakue (QyHKIUU B
OpTraHU3Me BBITIOTHAIOT KUPHI?

A) OTKIIaIBIBAIOTCS B 3aI1ac

b) cnyxaT MCTOUHHKOM 3HEPTUU

B) yckopArOT XMMHUECKHE pPEAKIIUN

I') BXOmAT B cocTaB KIETOYHBIX MEMOpPaH

J1) B meueHn MOTYT IIpeBpaIaTbes B OeIKu

E) ygacTByIOT B XpaHEHUH U Iepeade HaCIEACTBEHHBIX IPU3HAKOB OT POAUTENEH
KIIOTOMCTBY
18. OnpenenuTe KOIAYECTBO BOJAOPOIHBIX CBSI3€H B IBYX MOCTPOCHHBIX (parMeHTax
Hutei/IHK, ecau onHa U3 HUTEH UMEET CTPYKTYpPY:

-ITHOOTTTAATAATATTAT I TIIALL-
19. O xakom komuuecTBe Monekyn TPHK moxeT O5ITh 3akonupoBana nuaopMaIus Bo

dbparmente [JHK u3 3amanms 3.

Kputepun ouenuBanus padorsl mo pasgeny «Kierka»

Bepnoe BrImonHEeHNE KaXxknoro u3 3amgaauii 1—15, 18 — ouenuBaercs 1 6amiom.
3a TOTHBIN IPaBMUIBHBIA OTBET Ha KaKa0e U3 3agaHuit 16—17 ctaButcs 2 6amna; eciau
I[OHYH_ICHEI OoaoHa OH_II/IGKa, TO OTBET OLICHUBAECTCH B 1 6am1. ECIII/I JOIMYIIEHEBI IBE U 60]’163
OIIMOKHUIIM OTBETA HET, TO BhICTaBsIeTcs () OaIoB.

O6miee konuaecTBO OamioB 3a pabory — 21

OTBeTHI Ha BOIIPOCHI:

YacTs 1

Homep Otser Howmep OtBer Homep OtBeT
3aIaHUS 3a/1aHus 3a1aHus

1 4 6 3 11 4

2 3 7 3 12 1

3 2 8 1 13 <

4 1 9 4 14 1

5 3 10 3 15 4

Yactp 2




Homep 3amanns OTBeT
16 121221
LY, AB]I
18 &1

19




