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[osicHuTeIbHAS 3anHCKA

AKmyanvHocms npozpammot

[TporpaMMa nMeeT coluanbHyI0 3HAUMMOCTh JUIsl Hamlero oduiectBa. Poccuiickomy
o0LIeCTBY HYKHBI 00Opa30BaHHbIE, HPABCTBEHHBIE, MIPEIIPUMMUUBBIE JTIOAH, KOTOPbIE MO-
I'yT CaMOCTOSITEIbHO IPUHUMATh OTBETCTBEHHBIE PEIIECHUS B CUTyallUsiX BbIOOpa, IPOrHO-
3Upys UX BO3MOXKHBIE mocnencTsus. OnHa U3 3a1a4 00pa3oBaHUs Ha CEroJHS — BOCIU-
TaHHUE B PEOEHKE CaMOCTOATENbHOM JIMYHOCTH. [[aHHas mporpamma crocoOCTBYET pa3BHU-
TUIO y YYallUuXCid CaMOCTOSITENIbHOIO MBIIUICHUS, (HOPMUPYET YMEHHs NMPUOOpETaTh U
IPUMEHSATH, MOTy4YCHHbIE 3HaHUsI Ha NpakThke. Pa3BuTte u GpopmMupoBaHue BbIlICyKa3aH-
HBIX KayeCTB BO3MOXKHO Ojarojapsi pa3BUTHIO HAy4YHO-TIO3HABATEIBHOTO HMHTEPECA BO
BpEMsI 3aHATUH.

Kypc npeanazHayeH ydamuMces CTapiliel IMIKOJIbI €CTECTBEHHO-HAy4YHOI0, TEXHOJIO-
TMYECKOr0 WM YHUBEPCAIBLHOTO MpOoQuiIeil 00ydeHus: 1 MOXKET OBbITh, KaK 0053aT€IbHBIM
Y4EOHBIM MPEAMETOM IO BHIOOPY ydalllerocs U3 KOMIIOHEHTa 0Opa30BaTEIbLHONM OpraHu-
3allMM B BApUATHUBHOM YacCTH YYEOHOTO IJIaHA, TAK U KypCOM B paMKax BHEYpOUYHOU Jes-
TEJIbHOCTH W/WIM JTONMOJHUTENBbHOTO oOpa3zoBanus. Ilocobue pexomeHayeTcs HCHOJb30-
BaTh JJIs IPOBECHUS 3JIEKTUBHBIX KYPCOB.

KoHnenmusi coBpeMeHHOro 00pa30BaHUs MOJPa3yMEBAaeT, YTO YUUTENb NEPecTaéT
ObITh OCHOBHBIM HMCTOYHHKOM HOBBIX 3HAaHUM, a CTAHOBUTCS OPraHU3aTOPOM I103HABA-
TEJIBHON NEATETbHOCTH YYallUXCsA, K KOTOPOM MOYXHO OTHECTH M HCCJIEA0BATENBCKYIO
nesTenbHOCTh. COBpEMEHHBIE HKCIIEPUMEHTAIbHBIE UCCIIEIOBAHUS IO XUMHUH YK€ TPYAHO
MPEACTaBUTh 0€3 MCIOJb30BAHUS HE TOJIBKO aHAJOTOBBIX, HO U LHU(PPOBBIX U3MEPUTEIb-
HBIX puOopoB. B @enepanbHoM rocyaapcTBeHHOM oOpazoBaTesibHOM crangapte (PI'OC)
MPOIKUCAHO, YTO OJTHUM M3 YHUBEPCAJIBHBIX YUEOHBIX JEHCTBUMN, MIPUOOPETAEMBIX YUalllH-
MHUCS, JIOJDKHO CTaTh YMEHHE «IPOBEIACHHS ONBITOB, NMPOCTHIX IKCHEPUMEHTAIbHBIX HC-
CJIEIOBaHMM, MPSAMBIX U KOCBEHHBIX M3MEPEHUN C HCIIOJIb30BAHUEM aHAJOTOBBIX M IU(-
POBBIX HM3MEPUTENbHBIX MPUOOPOBY. I 3TOro y4uTesnb OMOJOTUA MOKET BOCHOJIB30-
BaThCsl y4€OHBIM 000PY/I0BaHHE HOBOTO MOKOJIEHUS — IIU(PPOBBIMU JIAOOPATOPUSIMHU.

[udpossie 1aboparopuu Mo OE€OJIOTHH MPEICTABICHBI JATYNKAMU JJI1 U3MEPEHUS U
perucTpa\liiy pa3IMYHbIX MMapaMmeTpoB, uHTepdelicamu cOopa MaHHBIX M MPOTPAMMHBIM
o0ecrieueHrneM, BU3yaTU3UPYIOIUM 3KCIIEpUMEHTAIbHbIE JaHHbIe Ha 3KkpaHe. [Ipu stom
HKCIIEPUMEHT OCTa&TCSl TPAAUIIMOHHO HAaTYpHBIM, HO JaHHbBIE dKCIEpUMEHTa 00padaThl-
BAlOTCS U BBIBOJAATCA Ha SKpaH B peajbHOM MacuiTade BPEMEHHM U B pallMOHAJIbHOU Ipa-
(duueckoit popMe B BHJIC YHCICHHBIX 3HAYCHHM, AUarpaMm, rpaduxoB u tabmmi. OCHOB-



HOE BHMMAHHE yYaIIMXCS TMPU 3TOM COCPEIOTAYMBAECTCS HE HAa COOpKE M HACTPOMKE IKC-
NEPUMEHTAIBHON YCTAaHOBKM, a4 Ha IPOECKTUPOBAHUM PA3IMYHBIX BaPUAHTOB IPOBEICHUS
HKCIIEPUMEHTA, HAKOIIJICHUH JaHHBIX, UX aHAIM3€ U UHTEPIIPETAluU, (POPMYIUPOBKE BbI-
BOJIOB.

C ToukH 3peHHs HAyKH, SIKCIIEPUMEHT — 3TO HCCIENOBATENbCKUI METO OOYyUEHHS,
KOTOPBIN MOJHUMAET MMO3HABATEIbHBI MHTEpEC Ha 00Jiee BHICOKUN YPOBEHB, YCHIIMBACT
MOTHUBALMIO CAMOCTOSITEIbHOM NIeATeNbHOCTH. VcciienoBaTenbCKUil METO SIBISIETCS yC-
JoBHEM (POPMHUPOBAHUSI MHTEpeca, MOTPEOHOCTH B CAMOCTOSITEIbHOM, TBOPUECKOH aes-
TEJIbHOCTH YYaIlUXCS.

HccnenoBarenbCKuil MPOLEecC COCTOUT U3 HECKOJIBKMX JTAIlOB: pa3/elIEHUE CMECH
BEIIECTB, BBIACICHUE MOJIEKYJI ONPEAEIEHHOTO CTPOEHUS, X UACHTU(PUKALUSA U U3yUEHUE
pOJIK B METa0O0IU3ME.

3aHATUS UHTETPUPYIOT TEOPETUUECKUE 3HAHUS, U MPAKTUUYECKUE YMEHUS, U HABBIKU
YYAIIUXCS B €IMHOM MPOLECCE ACITENBHOCTH yUeOHO-UCCIIEI0BATEIBCKOIO XapaKTePaA.

JlaHHBIN KypC COAEpKAaTEeNbHO CBS3aH C KypcaMH XUMUU, OWOJNOTUH, (PU3UKHU U HO-
CUT MHTETPUPOBAHHBIN XapaKTep, COCOOCTBYS Pa3BUTHIO €CTECTBEHHO-HAYYHOI'O MHUPO-
BO33peHUs yyamuxcsi. B yuyeOHOM muiaHe 31eKTUBHBIN Kypc «buoxumusy» sBisercs yda-
CTbIO NpeAMEeTHOM obsactu «EcTecTBeHHO-Hay4yHbIE NHpeaMeTsl». Matepuan mocoous
00€ecreynBaeT: 3HaKOMCTBO C COBPEMEHHBIMU ()YyHAAMEHTAIbHBIMUA M TPHUKIAJHBIMU HC-
CJIEIOBaHUSMH B 00JacTH OMOXUMUU; (OPMHUPOBAHUE Y OOYYAIOIIMXCS KOHBEPTEHTHOTO
MBIIUICHUS; yrayOjaeHue U 0000IIeHNe 3HAHUU IIKOJBHUKOB O BBICOKOMOJEKYJISIPHBIX
BEILIECTBAX, METOJAX WX WU3YUYEHUS; PACKPBITUE MPHUHIMIOB (PYHKIIMOHMPOBAHUS KUBBIX
CUCTEM; 3HAKOMCTBO C UCTOPHEHN pa3BUTHsI €CTECTBO3HAHUS U COBPEMEHHBIMH pa3padoT-
KaMM Y4Y€HBIX; BOCHUTaHHE OEpe’KHOTO0 OTHOILIEHHUS K XUBOW mpupoze, (popmupoBaHue
KyJIbTYpbl TUTaHUSI; 00yUeHHE apryMEHTUPOBAHHOMY BEJEHUIO AUCKYCCHUU; YKEJIAHUE 3a-
HUMAaTbCsl HAYYHO-TIPAKTHYECKON JEATENBHOCTBIO.

[TocoOue coaepXUT METOAMYECKHE KOMMEHTAPUU MO OpraHU3aluy 3aHATUN (0COo-
OEHHOCTH, CTPYKTYpa, COAEpKaHUE, BUIBI AEATEILHOCTH, POPMBI 3aHATHI U T. 1.). Ha 3a-
HATUAX y4YalllMecs pa3BUBAIOT aHAIMTHYECKHE CIOCOOHOCTH MpU MPOBEIACHUU MpaKTUye-
CKUX paboT, YCTaHaBJIMBAIOT MPUYUHHO-CIIECICTBEHHBIE CBSI3U MPU U3YYEHHUU METOJIOB
OMOXMMHH, Y3HAIOT O BO3MOXKHOCTSIX MX MPUMEHEHUS B MEIUIIMHE, MUILEBON MPOMBIIII-
JICHHOCTH, (papMarieBTHKE.

Ileneeas ayoumopusn

VYyammecs 10 u 11 kmaccoB o0Ouieo0pa3oBaTeIbHbIX MIKOJ, KOTOPhIE 000PYI0BaHbI
«IIIKOIBHBIMU KBAHTOPUYMAMI.

Henw npocpammot

O3HaKOMUTH y4alMXcsi ¢ OMOXMMHEN Kak HayKOM 3KCIEpUMEHTAlIbHOM, COUYeTaro-
el B cebe OpraHmvecKyr0 XUMHUIO U Onosioruio. Takke TaHHBIN Kypc MOMOXKET chopMu-
pOBaTh HABBIKM CAMOCTOSITENIbHOM paboThl C HU(POBBIMU AATYUKAMU, IPOBEACHUS U3MeE-



peHuit 1 00pabOTKU MOTYyUYEHHBIX U3MepeHni. Pa3BuTh mo3HABaTEIHHBIN HHTEPEC U METa-
IpeIMETHbIE KOMIETEHIIMN OOyYaIoIIMXCA Yepe3 MPAaKTUUYECKYIO NIeITeIbHOCTh; PACIIH-
pUTb, YIUIYOUTh U 00OOIINUTh 3HAHUS O CTPOSHUHU, CBOMCTBaX M (DYHKIUAX OMOMOJIEKYI;
chopMHUpOBaTh YCTOWYMBBIN UHTEPEC K MPOPECCUOHAIBHON ACSITEIBHOCTH B 00JACTH €cC-
TECTBCHHBIX HAYK.

Ilnanupyembie pe3yabTaThl 0CBOCHHS Y4eOHOI0 NMpeIMeTa XUMUKNC ONMUCAHUEM YHU-
BepPCAJIBHBIX Y4eOHbIX AeHCTBUILA0CTUTAEMbIX 00YYAKIIMMHUCS
JIuunocmmuoie pesyniomamol:
Obyuarowuiics noayuum 603MONCHOCIY OJisl POPMUPOBAHUS CLEOYIOUWUX TUYHOCTIHBIX
YVII:
onpeaeeHe MOTUBALIMK U3yYEeHHs Y4eOHOro MaTepuaia;
OLICHMBAaHUE YCBAaMBAEMOI'0 yUeOHOTO MaTepHualia, UCXO0/Is U3 COUUATIBHBIX U TUYHOCTHBIX
IICHHOCTEH;
(hopMHpOBaHKE LETOCTHONW HAYYHOU KAPTUHBI MUPA;

IIOHMMAaHHC BOSpﬂCT&I-OIHGﬁ POJINU CCTCCTBCHHBIX HAYK W HAYYHBIX HCCJ'IGI[OBaHI/Iﬁ B CO

BPEMEHHOM MHPE, ITOCTOSIHHOTO MPOIECCa BOJIOLINUHA HAYYHOTO 3HAHMS, 3HAYUMOCTU M€
AKIYHAPOJHOTO0 HAYYHOI'O COTPYIHUYECTBA;
OBJIaJICHUE HAYYHBIM MOJXOJO0M B PEIICHUU 33]1a4;
OBJIaJICHUE PKOCUCTEMHONIIO3HOBATEILHON MOJICIIbIO U €€ IPUMEHEHUE B LIEJIAX MTPOTHO3a
AKOJIOTMYECKUX PUCKOB JIJIs1 3I0POBbSI JItOACH, 0€30MaCHOCTH KU3HU;
OIICHMBAHUE COIMATIBLHON 3HAUUMOCTH Npodeccuit, CBSI3aHHBIX ¢ OMOJIOTHEH;
dbopmupoBanre ymeHud Oe3omacHoro M 3¢G(HEKTUBHOTO HCIOIB30BaHUS JIa0OPAaTOPHOTO
0o0opy0BaHUsl, IPOBEICHNS TOYHBIX U3MEPEHUN U aJICKBAaTHOM OLICHKHU TOJyYCHHBIX pe-
3yJIbTaTOB, MPEACTABICHUS HAYYHO OOOCHOBAaHHBIX apryMEHTOB CBOMX JIEUCTBHI, OCHO-
BaHHBIX Ha MEXKIPEIMETHOM aHAIIU3E YUYCOHBIX 3a/1a4.

Memanpeomemmbwie pe3yiomamal:

Pezynamuenvie

Obyuarowuiics noayuum 03MOMCHOCMb OJis1 (POPMUPOBAHUACTEOVIOUWUX DeSYTAMUBHBIX
\ A%/
1eJenojiaraHie, BKJIIOYas MMOCTAHOBKY HOBBIX II€JieH, MpeoOpa3oBaHHE MPAKTUYECKOU
3a/1a4M B MO3HABATEIIbHYIO, CAMOCTOATENIbHBIN aHAIN3 YCIOBUN JOCTHKEHUS 1[EJIU Ha OC-
HOBE yuéTa BBIJICIICHHBIX YUYUTEIEM OPUEHTUPOB JICHCTBUSI B HOBOM Yy4€OHOM MaTepHaie;
IJIAHUPOBAHUE MYTH JIOCTHIXKECHHUS TIENICH;
YCTaHaBJIMBAHUE 1IE€JIEBBIX MPUOPUTETOB, BBIJCICHUE AJIbTEPHATUBHBIX CIIOCOOOB JOCTH-
YKEHUsI 1IeJIM U BEIOOP Hanbosee 3¢ (HeKTUBHOTO criocoda;
YMEHHE CaMOCTOSITEIbHO KOHTPOJIUPOBATH CBOE BPEMSI U YIIPABIIAThH UM;
yMEHUE TPUHUMATh PEIICHUS B MPOOJIEMHON CUTYaIlNH;
MOCTaHOBKA y4eOHOM 3a7a41, COCTaBJICHHE MJIaHA U TTOCJICIOBATEILHOCTH JICHCTBUIA;



opraHu3aims padbouero MecTa Mpu BHITIOJTHEHUN XUMUYECKOTO YKCIIEPUMEHTA,;
IPOrHO3UPOBAHKUE PE3yJibTaTa YCBOEHHUS, OLICHMBAHHWE YCBOCHHOI'O MaTrepHuaya, OLIeHKa
KauyecTBa U YPOBHSI YCBOEHHUS, KOPPEKIHUS B IUIaH U CIOCOO JAEHCTBUS MPU HEOOXOIUMO-
CTH.
Ilo3nasamenvHuie
Obyuarowuiics noay4um 03MOHNCHOCMY OJisl POPMUPOBAHUACIEOVIOUUX NO3HABAMEIb-

Hoix YVII:
MOWCK U BBIICIICHUE WH(pOpMAINK;
aHaJIU3 yCIIOBUM U TpeOOBaHMM 3a7auM, BHIOOP, COTIOCTABIEHUE U 0OOCHOBAaHUE CIIOCO0a
pelIeHus 3a1a4H;
BbIOOp Hambosee 3p(HEeKTUBHBIX CIIOCOO0OB PEIICHUS 33aa4l B 3aBUCUMOCTH OT KOHKpET-
HBIX YCIJIOBU;
BBIJIBUKEHUE U OOOCHOBAHUE TUIIOTE3bI, BEIOOP cr1oco0a €€ MPOBEPKHU;
CaMOCTOSATENIbHOE CO3JaHUE aJrOpUTMa AESATENbHOCTH MPU pPEUIEHUU MpoOJIeM TBOpUE-
CKOT'O U TIOMCKOBOTO XapaKTepa;
y4acTBOBATh B IPOEKTHO-UCCIEAOBATEIBCKON €SI TENBHOCTH,
MIPOBOJIUTH HAOIIOACHUE U SKCIIEPUMEHT 0] PYKOBOJICTBOM YUUTEJIS;
OCYIIECTBJISITh CPaBHEHHUE, KIACCU(UKAIIUIO, CAMOCTOSTENIbHO BBIOMpAas OCHOBaHUSA U
KPUTEPUH JIJI YKA3aHHBIX JIOTUYECKUX OIepaluii;
OOBSICHSITD SIBJICHUS, TIPOIIECCHI, CBA3U U OTHOIIICHHUS, BBISIBIIIEMBIC B XOJI€ UCCIICIOBAHMUS;
YMEHHUE OPraHU30BbIBATh UCCIIEIOBAHUE C LIEJBIO POBEPKU TUIIOTES;
YMEHHE JIeJIaTh YMO3aKJIIOUeHUs (MHIYKTUBHOE U TI0 aHAJIOTHHU) U BBIBO/IBI;
BBISBJISITH IPUYUHBI U CJIEICTBUS IPOCTHIX SABJICHUMN.

Kommynuxamusnwvie

Obyuarowuiics noay4um 603MOHNCHOCMb OISl POPMUPOBAHUACTEOVIOUUX KOMMYHU-
kamusnolx YVJI[:
MOJTHOE ¥ TOYHOE BBIPAKEHHE CBOUX MBICIEH B COOTBETCTBHUM C 3aJla4aMUu U YCJIOBUSAMH
KOMMYHUKAIINY;
aJIeKBAaTHOE MCIOJb30BAHUE PEUEBBIX CPEACTB ISl TUCKYCCUHM M apryMEHTAllMH CBOEH
MO3UIIUU, YMEHUE MPEACTABIAThH KOHKPETHOE COJIepKAHUE C COOOIIEHUEM €ro B MTMChMEH-
HOW 1 yCTHOU (popme, onpeieieHne Crioco00B B3aUMOICUCTBHUSA, COTPYITHUYECTBO B IOUC-
Ke u coope nHpopmaruu;
orpeziesieHue crnoco00B B3aMMOCHCTBHS, COTPYAHUUYECTBO B MOUCKE U cOOpe MHPopMa-
1IUH, Y4aCTUE B JIUAJIOTE, TUIAHUPOBAHUE OOIIUX CIIOCOOOB PabOThI, MPOSBICHUE YBaXKU-
TEJIbHOTO OTHOIIEHUSI K JPYTUM 00y4aeMbIM;
OTMCAHUE COJICP>KAHUS BBIMOJHIEMBIX ACHCTBUM C IIEIbI0O OPUEHTHUPOBKU MPEIMETHO
MPAKTUYECKOU EATECIBHOCTH;
YMEHHS YUUTHIBATh PA3HbIE MHEHUS U CTPEMUTHCS K KOOPAUHAIIMN PA3JIMYHBIX MTO3UIINI B
COTPYIHHYECTBE;



dbopMynpoBaTh COOCTBEHHOE MHEHHE U MO3ULINIO, ApTyMEHTUPOBATh U KOOPAUHUPOBATH
e€ ¢ MO3UIUsIMU NapTHEPOB B COTPYAHUYECTBE IMPHU BBHIPAOOTKE OOIIETO PEIICHHS B CO-
BMECTHOM JESTEIbHOCTH;
OCYIIECTBJISATh B3aUMHBIA KOHTPOJIb M OKa3blBaTh B COTPYJHUYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIIb;
IJIaHUPOBATH OOILIME CIOCOOBI paldOTHI; OCYIIECTBIISITH KOHTPOJIb, KOPPEKLHIO, OLUEHKY
NEUCTBUN MAapTHEPA, YMETh YOEKAaTh;
HCIIOJIb30BAaTh a/ICKBATHBIC SA3BIKOBHIE CPECTBA JIJIsl OTOOPaKEHUS CBOUX UYBCTB, MBICIICH,
MOTHBOB U MOTpEeOHOCTEH; 0TOOpakaTh B peuM (ONMUCaHuE, OOBICHEHHUE) COAep)KaHUe CO-
BEpIIaeMbIX JEUCTBUI Kak B (popMe IPOMKON COIMATM3UPOBAHHON peud, Tak U B hopme
BHYTPEHHEH peun;
pa3BUBaTh KOMMYHHUKATHBHYIO KOMIIETEHTHOCTb, MCIOJB3YS CPEACTBA YCTHOM W TMHCH-
MEHHOW KOMMYHHUKAIIUU MPH pabOTe ¢ TEKCTaMH YUYeOHHKA U JOTIOJHUTEIHHON JTUTEpaTy-
PO, CTIPaBOYHBIMH TaOIUIIAMH, TIPOSBISATH TOTOBHOCTh K YBKEHUIO MHOW TOYKH 3PEHUS
IIPU OOCYKJIEHUU PE3YJIHTATOB BBHIIIOJIHEHHOW PaOOTHI.

Ilpeomemmnuwie pe3yromamot

Obyuarowuiics Hayyumcs:
BBIJIEJISATh CYHIECTBEHHBIX PU3HAKOB OMOJIOTHYECKUX O0BEKTOB (OTIIMYUTENbHBIX IPH-
3HAKOB JKMBBIX OPTAaHU3MOB; OpraHHU3Ma YEeJIOBEKA; IKOCUCTEM; OHoc(ephl) U MPOIIECCOB
(oOMeH BelecTB U MpeBpalleHre YHEPTHH, TUTaHHE, AbIXaHHUe, BbIICICHUE, TPAHCTIOPT
BEILIECTB, POCT, Pa3BUTHE, PA3MHOKEHUE, PETYJISALNS KU3HEAESITEIIbHOCTH OPraHUu3Ma;
KpYTOBOPOT BEILIECTB U MPEBPAILICHUE SHEPTHH B SKOCHCTEMAX);
IPUBOJIUTH J10KA3aTEIbCTBA (ApTyMEHTAlMS) POACTBA YEIOBEKa C MIEKOMUTAIOIIUMU
’KUBOTHBIMH; B3aMOCBSI3U YEJIOBEKA U OKPY’KaIOILEH Cpe/ibl; 3aBUCMOCTH 3/I0POBbS Ue-
JIOBEKA OT COCTOSIHUSI OKpY’Karolel cpefibl; HeOOXOJUMOCTH 3allUThl OKPY>Karollen cpe-
Ibl; COOMIOACHUS Mep MPOPUITAKTUKY 3a001€BaHU, BHI3BIBAEMBIX PACTEHUSIMH, )KUBOT-
HbIMH, OaKTepUsIMH, TPUOAMH U BUpyCaMu, TpaBMaTH3Ma, ctpeccoB, BUY-undexuuu,
BPE/IHBIX MTPUBBIYEK, HAPYIICHUSI OCAHKH, 3pEHUS, CITyXa, HHPEKIIMOHHBIX U IPOCTYTHBIX
3a00JIEBAHUM;
OTIPEAEIATh MPUHAJJICKHOCTh OMOJIOrMUECKUX OOBEKTOB K OIpPENEICHHON CUCTEeMaTHye-
CKOM TpYyIIIIE;
OOBSACHATH POJIb OMOJIOTUH B MPAKTUYECKOU EATEIHHOCTH JIIOJIEH; MECTa U POJIH YeI0Be-
Ka B MIPUPOJIC; POJCTBA, OOIIHOCTH MTPOUCXOKACHUS U HBOJIIOLIUN PACTEHUHN U )KUBOTHBIX
(Ha MpUMepe COMOCTABIICHUS OTCIBHBIX TPYII); POJI PA3IUYHBIX OPTaHU3MOB B )KU3HU
YeJI0BEKa; 3HaYeHUs1 OMOJIOTMYECKOro pa3HO00pa3us AJis COXpaHeHus Ouocdepsl; Mexa-
HU3MOB HACJICJICTBEHHOCTH ¥ M3MEHYMUBOCTH, MPOSIBIICHUS HACJIEICTBEHHBIX 3a00JICBaHUIA
y 4eNioBeKa, BUI000pa30BaHUsI U MPUCIIOCOOJICHHOCTH;
pa3ianyaTh Ha TaOJIMIIaX YaCTH U OPTraHOU/IbI KJIETKH, OPTaHOB U CHCTEM OpPraHOB YellOBe-
Ka; Ha )KUBBIX 00BbEKTaX U TaOJIMIIaX OPraHOB I[BETKOBOTO PACTEHUS, Chb€AOOHBIX U /I0BU-



THIX TPHOOB; ONTACHBIX TSI YEJIOBEKA PACTCHUI M )KUBOTHBIX;
CpaBHHMBATh OMOJIOTHYECKHE OOBEKTHI M TPOIECCHl, YMETh JIeNaTh BHIBOABI U YMO3AKIIIO-
YCHHsI HA OCHOBE CPaBHCHHSI;
OOBSICHATH POJIb OMOJIOTHH B MPAKTUYECKON IEATEIBHOCTH JIIOJICH; MECTa U POJIH YeJIO-
BEKa B IPHUPOJIC; POACTBA, OOITHOCTH MTPOUCXOXKICHUS U SBOTIOIUN PACTCHUH M )KUBOT-
HBIX (HA IPUMEPE COTIOCTABIICHUSI OTACIBHBIX TPYIII ); POJIA PA3TUIHBIX OPTAHI3MOB B
’KU3HU YEJIOBEKA; 3HAUCHUS OMOJIOTUYECKOTO pa3HO00pa3usl sl COXpaHeHus: ouochepsl;
MEXaHU3MOB HACIICJICTBEHHOCTH ¥ M3MEHYUBOCTH, MPOSIBIICHUS HACIEACTBEHHBIX 3a00I1e-
BaHUH y YeIOBEKa, BUA000pA30BaHUS U MPUCTIOCOOIEHHOCTH;
pa3inyaTh Ha TaOIHIAX YaCTH U OPTaHOUBI KIETKH, OPTaHOB M CUCTEM OPTraHOB YeJIOBe-
Ka; Ha )KUBBIX 00BEKTaX M TaOJIMIIAX OPTaHOB IIBETKOBOTO PACTEHUS, ChEIOOHBIX U SOBU-
THIX TPHOOB; ONTACHBIX TSI YEJIOBEKA PACTCHHUH M )KUBOTHBIX;
3HAaTh OCHOBHBIE MPaBUJIa MMOBEACHUS B IPUPOJIEC U OCHOB 3[I0POBOTO 00pasa KU3HU
MIPOBOJIUTH AHAJM3 W OIICHKY IOCJICACTBUI NESITEIHHOCTH YEJIOBEKA B MPUPOJIC, BIUSHUS
(bakTOpOB pHCKa Ha 3I0POBHE YETOBEKA,
XapaKTEepU30BaTh METO/Ibl OMOXUMUYECKUX HCCIICIOBAHUN;
MIPOBOJIUTH Y4EOHO-UCCIIEOBATENBCKYIO IESITEIbHOCTD: BBIJIBUTAaTh THUIOTE3bI, TUIAHUPO-
BaTh paboTy, OTOMpaTh M MPeoOpPa3OBBIBATH HEOOXOIUMYIO HH(MOpMAIUIO, MPOBOIUTH
AKCIIEPUMEHTHI, MHTEPIIPETHPOBATH PE3yJIbTaThI, JAEIaTh BEIBOABI HA OCHOBE TOJYYCHHBIX
pe3yNbTaTOB;

Obyuarowuiics noxy4um 03MONCHOCIb HAYUUMbCA!
OBJIAJICTh YMEHUEM OIICHUBATH C ICTETHUYECCKOW TOYKH 3pEHUST 0OBEKTHI )KUBOW TIPUPOJIBI;
JI0Ka3bIBaTh B3aUMOCBS3b OPTaHOB, CUCTEM OPTaHOB C BHITIOJHAEMBIMU (DYHKIUSMU;
pa3BUBATh MO3HABATENILHBIE MOTUBBI U UHTEPECHI B 00JIACTH aHATOMUU U (PU3UOJIOTUH;
MPUMEHSATh aHATOMHYECKHUE TOHSATUS M TEPMHUHBI JJI BBITIOJHEHUS MPAKTUYECKUX 3aj1a-
HUH.

®opMBbI KOHTPOJIA

- KonTtposnb pe3ynbTaToB 00yueHHUsI B COOTBETCTBUU C JAHHOW 00pa30BaTEIbHOM
MIpOrpamMMoil MPOBOAUTCS B (OpME MUCHbMEHHBIX U IKCIIEPUMEHTAIBHBIX PaboT, MpeIo-
Jlaraetcs IMpoBeICHUE MPOMEKYTOUHON U UTOrOBOM arrectaunu. [ Ipomexxyrounas arre-
CTallys NPOBOJUTCS B BUJI€ TECTUPOBAHMS IO TEMaM Kypca, IPUHUMAIOTCS OTYETHI 10
MPAKTUYECKUM paboTaM, CAMOCTOSITEIIbHBIE TBOPUECKUE paOOThI, ITOTOBBIE Y4EOHO-
HCCIIEIOBATENbCKUE MTPOEKTHI. ITOroBo€ 3aHATHE NPOXOAUT B BUJIE HAYYHO-
MPaKTUYECKON KOH(EPEHIIMN WK KPYIJIOro CTOMNa, II€ 3aCTyIIMBAIOTCS TOKJIA bl y4a-
IIUXCSI 0 BHIOPAHHOM TEME UCCIIeI0BaHUs, KOTOPbIE MOTYT ObITh IPEICTABIECHBI B (hopme
pedepara wim oTuéTa 1Mo UCCIIeOBATEIbCKOM padoTe.

Cpoxku peanuzayuu

- IIporpamma paccuntana Ha 2 roga o0yuenus. [lepnoaMIHOCTh 3aHATHIA: €KEHE-



JebHO. JIUTEIbHOCTh OJTHOTO 3aHATHSI — | aKageMHYSCKHUI Yac.
Dopmul u Memoovl 06y4UeHUs
«  YuuTtenb pacnpeenseT yyalmxcs B yaeOHY0 TpyIITy TOCTOSHHOI'O COCTaBa.

Conep:xanue Kypca

10 KIIACC

Pasnen 1. Kuerka

benku. JIJaboparopuas padota Ne 1 «3yduenue ¢pepMeHTAaTUBHON aKTUBHOCTH CITFOHBD)

Hyxneunossie kuciotel. Jlaboparopnas padora Ne 2 «Bsigenenue u ounctka JJHK u3
KJIETOK pacTteHuit». Opranemisl kieTku. Jlaboparopuas padora Ne 3 «Ilnazmonus u ne-
IU1a3MOJIU3 B pacTUTENbHOUN KieTke». DoTocuntes. I'azoBbie 3 dexTs hoTocunresa. Jla-
ooparopnas padora Ne 4 «OnpeeneHre HHTEHCUBHOCTH ITpoLecca (PUKCalUU YTIEKUCI0-
ro ra3a KJeTKaMu BOAOPOCIH XJIopeluibly. JlabopaTopHas paborta Ne 5 «Bnusinue ocmoca
Ha TYPTOpHOE COCTOsIHUE KIeTOoK». JlabopaTtopHas padota Ne 6 «CpaHenue nud@y3noH-
HOM CIOCOOHOCTH KJIETOYHON MeMOpaHbl U KJIETOUYHOU 000J10uKKny. JIabopaTopHas padbota
Neo 7 «Bbigenenue yriekuciaoro ra3a v TeIioThl JPOAKEBBIMU KIETKaMH MPU OPOKEHUN.
Jlaboparopnas pabota Ne 8 «IloBeaeHue XpoMOCOM MPU MUTOTUYECKOM JICJICHUU B KJIET-
Kax pacteHuit». Jlabopatopnas padbora Ne 9 «IloBeneHre XxpoMocoM MpU MEUOTUUECKOM
JEJIEHUU B KJIETKAX PACTEHUI.

Pa3znesn 2. PazMHoOKeHNe U pa3BUTHE OPraHU3MOB
JlaGoparopnas padota Ne 10 «CpaBHUTENIbHAS XapaKTEPUCTHKA OJTHOKJIETOYHBIX Opra-
HU3MOBY. JIabopaTopras pabora Ne 11 «OcoOeHHOCTH pa3BUTHS MATIOPOTHUKOBUIHBIXY.

Pa3nen 3. OCHOBBI T€eHETHKH U CeJIEKIMH

Jlabopatopnast pabota Ne 12 «BHemnrHee cTpoeHHE MOJIUTEHHBIX XPOMOCOM KOMa- POB-
3BOHIIOBY». JlaboparopHas padota Ne 13 «OmnpeneneHrue mojoBOro XpoMaTHHa B KIIETKax
OYKKaJIbHOTO 3MUTENus yeaoBekay. JlaboparopHas padota Ne 14 «Onpenenenue reHoTUNA
MJI0I0BOM MYIIKH AP030(PUIbI 10 HEHOTUITYY.

11 KJIACC
Paznen 1. Bua
Jlaboparopnas padota Ne 1
«OmnpeneneHne HOPMBI PeaKIUU PU3HAKA HA MPUMEPE CKOPOCTU MPOU3BOJIHHBIX JBU-
KEHUINY.
OnBITHBIM ITyTEM BBISIBUTH HOPMY PEAKIIUU MMPU3HAKA.

JlabopaTtopHas paborta Ne 2
«PacdeT 4acTOThI BCTPEUYAEMOCTH AJUICIIEH U TEHOTHUIIOB B MOIYJISILUNY. Paccunrarth

qacTOTy BCTCHACMOCTH aJieJieli ¥ T€HOTHUIIOB IMOITYJIAIIUN.

Pasnen 2. IkocucTeMbl



Omnpenenenre CUiibl BO3AEHCTBUS 9KOJIOTHYECKHX (PakTopoB. BnusHue couetanus sKo-
JorruYecKuX (PakTOpOB Ha UHTEHCUBHOCTH (POTOCHHTE3A Jloka3aTh 3aKOH COBMECT-
HOTO JAeUCTBUS (PaKTOPOB.

JIaGoparopHast padora Ne 3 «/lokazareiabCTBO (PU3NYECKOr0 MEXaHM3Ma IpaBuia Aj-
JeHa» BBIABUTH PU3NUECKUX MEXaHU3M IpaBUiia AJUICHA.

JIaGoparopHas padora Ne 4 «Jloka3arenbCTBO (U3NUECKOTO MEXaHU3Ma npaBuia bepr-
MaHa». BBIIBUTH PU3HUECKUX MEXaHU3M MpaBuiIa AJJieHa.

JlabopaTopnas pabota Ne 5 «OrieHKa cofepKaHus HUTPATOB B pacTeHUsIX». OnpenennuTh
coJiep>KaHue HUTPATOB B MpoaykTax nuTanus.[lapHuKoBeIid 3QPeKT u rinodanbHOe MOTe-
nenwue. JlokazaTh CBsI3b MAPHUKOBOTO 3 (deKTa ¢ T100aTbHBIM NOTEIIICHUEM.

YuyeOHO-TEMaTHUECKOE IJIAHUPOBAHUE

10 xaace
Ne i/ Ha3Banue TeMbl KonuuectBo
4yacoB
1. Pasgen 1. Kietka 20
2. Paznen 2. Pa3MHOXKEHME U pa3BUTHE OPraHU3MOB 4
3. Pasznen 3. OCHOBBI TEHETHUKHU U CEJIEKIIUHU 10
Bcero 34
11 knace
Ne i/ Ha3Banue TeMbl KomnuecTBo
JacoB
1. Pasnen 1. Bun 15
2. Pasgen 2. Dxkocucrema 15
3. | IToBropenue 4
Bcero 34

DopMbI KOHTPOJIS

KoHTponb pe3ynbratoB 00yueHus B COOTBETCTBUU C JAHHOM 00pa30BaTeIbLHOM Mpo-
rpaMMOMIPOBOJIUTCS B (pOpME MUCHMEHHBIX paboT, MpeanoaaraeTcss NpoBeACHUE IPOMeE-
’KYTOYHOU MATOIOBOM aTTECTALIUH.

IIpomesicymounaa ammecmayus

Jns ocymiecTBiIeHUs NPOMEKYTOYHOM AaTTECTALMU HCHOJB3YIOTCS KOHTPOJIBHO-
OLICHOYHbIEMaTepHuabl, 0TOOP COJEep:KaHUsI KOTOPBIX OPUEHTUPOBAH Ha MPOBEPKY YCBOE-
HUSI CUCTEMBI3HAHUW U YMEHUM — MHBAPUAHTHOTO sIpa COAEp KaHUs JEUCTBYIOMIUX 00-
pa3zoBaTeNbHON MPOrpaMMBbl 1O OMOJIOTHH JJisi 00111€00pa30BaTeNIbHBIX OpraHu3alui. 3a-
JaHUs MPOMEKYTOYHOMATTECTAlMU BKIIIOYAIOT MaTepHuall OCHOBHBIX pa3JiesioB Kypca Ouo-
JIOTH.



Bapuanm pa6omut no pazoeny «Knemka»

PaboTa cocTouT U3 IBYX YacTei.

Yacts 1 copepxut 15 3ananuii ¢ BLIOOPOM OJHOTO BapHaHTa OTBETA.

Yactp 2 conepkuT 4 3aJaHus: 3aJaHUs STOM YaCTH MOJAPa3yMEBAIOT 3allUCh OTBETA
B BHJICUHUCJIA WM MOCJIEA0BATENLHOCTH 1UGp. 3aaHusd TpeOYIOT MBICIUTEIBHBIX Omepa-
IIUI Ha COOTHOIIICHHUE, apu(PMETHIECKHUI pacyéT U MpUMEHEHHUE 3HAaHUN B HOBOM yueOHOM
CUTYyalUU.

KoHTpo/1bHO-0LIEHOYHbIE MATePHAJIbI
Yacrts 1
1. K HeopraHM4ecKUM BEIIECTBAM KJIETKH OTHOCSTCS:
1) >xupsI
2) Genku
3) HyKJICUHOBBIE KUCIIOTHI
4) Boa
2. I'moko03a sBIsI€TCSI MOHOMEPOM:
1) remornoOuHa
2) ruieprHa
3) rimKoreHa
4) anpeHannHa
3. Kakyto pyHKIHIO BBITIOIHSIOT YTIAEBOIBI B KJIETKE?
1) KaTaTUTUYECKYIO
2) SHEPreTUYECKYIO0
3) XpaHeHHe HaCIeACTBEHHON HH(POPMALIH
4) yuactue B OMocuHTe3€ OerKa
4. VI3 aMUHOKHUCIIOT COCTOSIT MOJIEKYJIbI:
1) 6enkoB
2) yrieBoaoB
3)IunuaoB
4) JHK
5. [Ipu noHmwxkeHnn TeMrepaTypbl akTUBHOCTh (DePMEHTOB
1) yBennuuBaetcs
2) HEe U3MEHSIETCA
3) yMeHbIaeTcs
4) cHauana 3aMeJJIsIeTCs, TOTOM YBEIMYHUBAETCS
6. Kakyro ¢pyHKIMIO BBIMOJTHSIOT B KiIeTKe Mojekyiabl JJHK?
1) ctpouTenbHyO
2) 3allUTHYIO
3) HOocHUTeNs HacIeACTBEHHON HH(pOpMALIUU
4) NOraoIIeHUsI SHEPTUHU COJIHEUHOTO CBETA

7. B cocraB HykneornnoB JIHK He Bxoaurt:
1) anenun
2) ryaHuH
3) ypauun



4) TUMUH
8. Bupycel MOryT pa3MHOXKaThCA
1) TOJIBKO B KJIETKE X0O35IMHA
2) nyTéM IpPOCTOTO JeNECHUS
3) TOIBKO OECIOIBIM MyTEM
4) TOIBKO MOJIOBBIM ITYTEM
9. B kieTkax yenoBeKa U AKUBOTHBIX B KAUE€CTBE UCTOYHHKA YHEPTUU UCIIOJIb3YIOTCS
1) TOpMOHBI ¥ BUTAMHUHBI
2) BOJA U YIJIEKUCTBIN ra3
3) HeOpraHUYEeCKHE BEIIECTBA
4) GenKu, KUPHI U YTIEBOIbI
10. YrneBoas! pu (OTOCHHTE3E CUHTE3UPYIOTCS U3:
1) O2 u H20
2) CO2 u H2
3) CO2 u H20
4) CO2 u H2CO3
11. B keTkax >KMBOTHBIX 3aMIACHBIM YTJIEBOJIOM SIBIISETCS:
1) uemmrono3a
2) Kpaxmain
3) riroKo3a
4) rIUKOTeH
12. HaubombIiee KOIMUECTBO SHEPTUHU BBIJICISETCS MPU PACHICTITICHUH OJHOTO TpaMMa
1) xupa
2) TII0KO3bI
3) Oenka
4)1IeTITI0I03bI
13. I'ne B kneTkax aykapuot conepxkurcs JJHK?
1) B nepokcucomax
2) B pubocomMax
3) B komIuiekce ['onbaxu
4) B cTpOME MUTOXOHJIpUIA
14. Monexyna PHK copepuT a30TUCTbIE OCHOBaHUSI:
1) anenuH, ryanuH, ypamui, HUTO3UH
2) IWTO3WH, TYaHWH, aJIcHUH, TAMUH
3) TUMUH, ypalui, aIcHUH, TYaHUH
4) aieHyH, ypanuil, TAMUH, [IATO3WH
15. HeknerouHnast (hopma >kM3HU TOJIBKO y
1) mpokapuot
2) 3yKapuoT
3) Gakrepuit
4) BUpYyCOB

Yacrtb 2
16. YcraHOBUTE COOTBETCTBUE MEXKAY CTPOCHHUEM, (DYHKITHEH BEIIECTBA U €T0 BUIOM.



B omeeme 3anuwume nociedogamenbHOCmb YUPp.
CTPOEHUME 1 ®YHKIUA
A) COCTOAT U3 OCTATKOB MOJIEKYJI INIMIIEPUHA U KUPHBIX KUCITIOT
B) cocTodT U3 0CcTaTKOB MOJIEKYJI aMUHOKHCIIOT
B) 3amuinaroT opranusm oT nepeoxaaxI1eHus
') 3amuiarT opraHu3M OT YyKEPOIHBIX BEIIECTB
J1) obnanaroT neHatypanuen
E) BBIMOTHSIOT 3amacaronyro GyHKITATO
BUJI
1) munmuas!
2) Genku
17. 3anmumTe OyKBBI, 0003HAYAIOIIHE YJIEMEHTHI BEPHOTO OTBETA: Kaknue (DYHKIIMH B Op-
TraHWU3ME BBITIOIHSIOT KUPbI?
A) OTKJIa/IBIBAIOTCS B 3aIiac
b) cimy>kaT MICTOYHUKOM SHEpPrUU
B) yckopsitoT XuMHYECKUE peaKkIuu
[') BXOAST B COCTaB KJIETOYHBIX MEMOpPaH
J1) B me4eHn MOT'YT IIpEeBpaIIaThCs B OCIKH
E) y4acTBYyIOT B XpaHEHUH U MI€pe/iaue HACIEICTBEHHBIX MPU3HAKOB OT POJAUTENEH
KIIOTOMCTBY
18. OnpenenuTe KOJIMYECTBO BOJOPOIHBIX CBsI3€H B IBYX IMMOCTPOCHHBIX (PparMeHTax HU-
teiJIHK, ecnu oqHa U3 HUTEN UMEET CTPYKTYPY:
—ITHUITTTAATAATATTAT LI TIALL-
19. O kaxom konmuectBe MoJekysn TPHK Moxet 6p1Th 3akoqupoBana nHGOpMAIUs BO
¢dbparmente JIHK u3 3ananus 3.

Kpurepuu onenuBanusi padorsl mo pasgenay «Kierka»

BepHoe BeinonHeHue kaxxaoro u3 3aganuidi 1—15, 18 — onenuBaercs 1 6ammom.
3a MOJIHBINA MPaBUIIBLHBIN OTBET Ha KaxI0€ U3 3a1anuil 16—17 craButca 2 6ainia; eciu
JOTYIIEHA OJTHA OITMOKa, TO OTBET orleHuBaeTcs B 1 6amt. Eciou qomyiieHsl 18e u 6onee
OIMOKHUMIIN OTBETA HET, TO BhIcTaBjsgeTcs ) Oamios.

O6miee kommyecTBO 0amwIoB 3a padoty — 21

OTBeTHI HA BOIPOCHI:

Yacrs 1

Howmep 3a- OtBer Howmep 3a- OtBer Howmep 3a- OtBer
TAHUS JAHUS JAHUSI

1 4 6 3 11 4

2 3 7 3 12 1

3 2 8 1 13 4

4 1 9 4 14 1

3) 3 10 3 15 4

Yactb 2




Howmep 3amanus OtBeT
16 121221
17 ABJT
18 61

19 1




