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IIpeamernas o6aacth «EcTecTBeHHO-HAy4YHbIE IPEAMETHD
Yu4eOHnbIii npeamer (kypce) - XUMUA

IHosicHuTEIbHASA 3aAIUCKA

Pabouasi mporpamma 3JE€KTHBHOTO Kypca pa3paboTaHa B COOTBETCTBHH C (peaepalbHBIM
roCcy/lapCTBEHHBIM OOpa30BaTENbHBIM CTaHAAPTOM CpPEJHEro oOIero oOpa3oBaHMs, HA OCHOBE
OOIl MBOVY COII Ne2, a Takke C YYETOM COJAEpXKaHUS NPUMEPHONH OCHOBHOM
00pa3oBaTebHON MPOTPaMMbI OCHOBHOTO OOIIEro 00pa3oBaHUsI 110 XMMHUH U HA OCHOBE
«I[IpumepHoii paboueill mporpammbl 3yeKTUBHOTO Kypca «Ilpaktukym mo xumuu B 10 m 11
KJIaccax ¢ UCIoJb30BaHueM obopynoBanus «Touka pocta» / Ilon penakuueit B.E. [ToHomapeBa
(HauvoHanbHBIM  mpoekT «OOpa3oBanue» MuHHcTepcTBa mpocBemieHus Poccuiickoit
®eneparun) M., 2022 r.

B pabGoueii mporpamme coOirogaeTCsl MPEEMCTBEHHOCTh C MPUMEPHON 00pa3oBaTeIbHOM
pOrpaMMoOii OCHOBHOTO 0OIIero oO0pa3oBaHMs, B YaCTH HCIOJIb30BAHUU OCHOBHBIX BHJIOB
y4eOHOH NesTeNbHOCTH, (JOPMUPOBAHUSI HABBIKOB CAMOCTOSITEIIHHOM, B TOM YHCIIE TPOEKTHO-
HCCIIEIOBATENIbCKON JAESITENbHOCTH.

[Tporpamma peanmmusyercs Ha 6a3e neHTpa «Touka poctay MBOY COIII No2.

AKTYaJIbHOCTH MPOTPaMMbI

[Iporpamma wMeeT CONMANBHYIO 3HAYMMOCTh Ui Hamero ooOmiectBa. Poccuiickomy
o0IIecTBy HYXHBI 00pa3oBaHHBIC, HPABCTBEHHBIC, MPEANPUUMYUBBIC JIIOAU, KOTOPHIE MOTYT
CaMOCTOSITEIFHO MPUHUMATh OTBETCTBEHHBIC PEIICHHS B CUTYallUsIX BBHIOOpA, MPOTHO3UPYS WX
BO3MOXHBIE TocnencTBua. OnHa n3 3ama4 00pa3oBaHMS Ha CETOJHS — BOCIUTAaHUE B peOEHKE
CaMOCTOSTEIFHOM JHYHOCTH. JlaHHas mporpamMma cIOCOOCTBYET pAa3BUTHIO Yy YYaIIUXCS
CaMOCTOSITEIFHOTO MBIIUICHHS, (GOPMUPYET YMEHHS NPHUOOpPETaTh M MPHUMEHSTH IOIydCHHBIC
3HaHWA Ha npakThke. Pa3ButHe W (OpMHpOBaHWE BBIIICYKA3aHHBIX KayeCTB BO3MOXKHO
Onaroaps pa3BUTHIO HAyYHO-TI03HABATEIILHOTO HHTEPECA BO BPEMsI 3aHATHH.

Kypc  npeanasHayen ~ ydamumcs — CTapumied  IIKOJBl  €CTECTBEHHO-HAY4HOTO,
TEXHOJOTMYECKOTO WJIM YHHMBEpCAIbHOro mpoduield oOyd4eHHs M MOXKET OBITh Kak
00s13aTeNbHBIM YY€OHBIM MPEAMETOM IO BHIOOPY yUalllerocst 3 KOMIOHEHTa 00pa30BaTeIbHOM
OpraHM3alMy B BapUaTUBHON YacTH y4eOHOTrO IUIaHa, TaK M KypcoM B paMKax BHEYPOUHOM
AEATeILHOCTH W/HITH JOTIOJIHUTEIBHOTO 00pa30BaHMs.

Konuenuus coBpeMeHHOTro 00pa3oBaHMs MOJPa3yMEBAET, YTO YUYHUTENb MEPECcTarT OBITH
OCHOBHBIM HCTOYHUKOM HOBBIX 3HaHHiH, a CTaHOBHTCS OPraHM3aTOPOM IO3HABATEIbHOU
JEATENPHOCTH YYaIUXCsl, K KOTOPOH MOXXHO OTHECTHM M HCCIICIOBATEILCKYIO JIESITEIbHOCTb.
CoBpeMeHHBIE HKCIIEPUMEHTANIBHBIE HCCIICIOBAaHUS 10 XUMHU Y€ TPYIHO HPEACTaBUTH 0e3
UCTIOJb30BAHUS HE TOJIBKO aHAJIOTOBBIX, HO W LU(POBBIX H3MEPHUTEIbHBIX MpuOopoB. B
denepanbHOM TOCYAapCTBEHHOM oOpa3zoBaTenbHoM cranaapte (PI'OC) nponucaHo, YTO OAHUM
U3 YHUBEPCAIbHBIX y4eOHBIX NeWCTBUH, MPHOOPETAEMBIX YYalIUMHCS, IOJDKHO CTaTh YMEHHE
«IIPOBEJICHUSI OIBITOB, MPOCTBIX SKCHEPUMEHTAIbHBIX HMCCIEJOBAHUN, MPSIMBIX U KOCBEHHBIX
U3MEPEHUH C HCMOJIb30BAaHUEM AHAJIOTOBBIX M LU(POBBIX HU3MEPHUTEIBHBIX MPUOOPOB». s
3TOTO YYUTEIh XMMHUU MOYKET BOCIIOJIB30BATHCS YyU4EeOHBIM 000PYAOBaHUE HOBOTO MOKOJEHHS —
U(POBBIMU JTAOOPATOPUSIMHU.

Hudpossle nabopaTopuu MO XUMHM MPEJICTABICHBl JaTYUKAMHU Ui HM3MEPEHHS MU
pEerucTpali pa3IMYHbIX IapaMeTpoB, HUHTepdeiicamu cOOpa MAHHBIX M MPOTPaMMHBIM



oOecrieyeHreM, BU3YAJTH3UPYIOIIUM S3KCIIEPUMEHTAJIbHBIE JaHHbIE Ha 3KpaHe. [lpu sToM
SKCHEPUMEHT OCTAETCSI TPAAULIMOHHO HATYPHBIM, HO JIaHHbIE 3KCIIEpUMEHTa 00padaThIBalOTCs U
BBIBOJISITCS HA 9KPaH B PEATLHOM MacIITa0e BPEMEHU U B PAlMOHAIBLHOM rpadudeckoi popme B
BUJIC YHMCJICHHBIX 3HAYCHUHU, auarpamm, rpapukoB u Ttadbmui. OCHOBHOE BHHMAaHHUE YYalIHXCs
IIPU 3TOM COCPEIOTAuYMBAETCS HE Ha COOPKE U HACTPOMKE SKCIEPUMEHTAIILHON YCTaHOBKH, a Ha
MIPOEKTUPOBAHUM PA3JIMYHBIX BapUAaHTOB MPOBEACHUS SKCIIEPUMEHTA, HAKOIUIEHUU JTAHHBIX, UX
aHaJIM3€ U MHTEpIIpeTaluu, (GOPMYIUPOBKE BHIBOJOB.

C TOukM 3peHMs] HayKH, SKCHEPUMEHT — 3TO MCCIEN0BATENbCKUI MEeToJ OOy4deHMs,
KOTOPBIH IMOJHUMAET TIO3HABATENbHBIH HMHTEpeC Ha OoJyiee BBHICOKHN YPOBEHb, YCHIIMBACT
MOTHBAIMIO CAMOCTOATEIBHON JieATeNbHOCTH. VccienoBaTenbCkuii METO SBJIIETCS YCIIOBUEM
(¢bopMUpOBaHMSI MHTEpeca, MNOTPEOHOCTH B CAMOCTOSITENIbHOM, TBOPYECKOM JAEATEIbHOCTU
yUaImxcs.

HccnenoBaTenbCckuili MpoLecC COCTOMT W3 HECKOJbKHUX JTaloB: pa3/ielIeHHE CMecu
BEIIECTB, BbIIEJICHUE MOJIEKYJ ONPEAEIEHHOTO CTPOCHUS, UX UIACHTU(PUKAIUS U U3yUYEHUE POJIU
B MeTabomn3Me.

3aHATHS WHTETPUPYIOT TEOPETHUECKHWE 3HAHUS, U TNPAKTUYECKUE YMEHHs, M HaBbIKU
yyYaluxcs B €IMHOM MPOLIECCE IEATENbHOCTH Y4eOHO-UCCIIEIOBATEIBCKOTO XapaKTepa.

JlaHHBIN Kypc COJIep’KaTelbHO CBSI3aH C KypcaMU XUMHUH, OHOJOTUHU, (DU3UKH U HOCUT
MHTErPUPOBAHHBIA XapaKTep, CIOCOOCTBYS PAa3BUTHIO €CTECTBEHHO-HAYYHOT'O MHUPOBO33PEHUS
yuanuxca. B yueOHOM miaHe a5eKTUBHBIN Kypce «BHOXUMUS) SBISETCS YacThIO MPEeIMETHON
oOnactn «EcTecTBeHHO-HAayuHbIE MpeaAMeThl». MaTepuan Kypca 00ecneunBaeT: 3HAaKOMCTBO €
COBPEMEHHBIMU (YHAAMEHTAJIbHBIMU M MPUKIAJAHBIMU UCCIEJOBAaHUSAMH B 001aCTH OMOXUMMH;
dbopmMupoBaHHEe y OOYJaIONIUXCS KOHBEPICHTHOT'O MBIIUICHUS; YIIyOjieHne u o0o0OIeHune
3HAHMM IIKOJBbHUKOB O BBICOKOMOJIEKYJIIPHBIX BEIECTBAX, METONAX UX M3YYEHUS; PACKPBITHE
IPUHUMIOB (YHKIMOHUPOBAHUS JKMBBIX CHCTE€M; 3HAaKOMCTBO C MCTOpUEH pa3BUTHS
€CTECTBO3HAHUS M COBPEMEHHBIMU pa3pabOTKaMu Y4EHbIX; BOCIIUTAHHE OEPEx]HOI0 OTHOIIECHUS
K JKUBOH mpupone, (GopMUpPOBaHHE KyJIbTYpbl IHMTaHUS; OOyueHHE AapryMEHTUPOBAHHOMY
BEJICHUIO JUCKYCCUU; JKEJIAHUE 3aHUMAThCSI HAYYHO-IIPAKTHYECKOH AEATEIbHOCTHIO.

Ha 3ansaTusx kypca ydamuecs pa3BUBaIOT aHAIUTUYECKUE CHOCOOHOCTH IIPHU MPOBEICHUU
IIPAKTUYECKUX pabOT, yCTAaHABIUBAIOT PUUYNHHO-CIIEACTBEHHBIE CBSI3U IIPH U3YYEHUHM METOJIOB
OMOXMMHUM, Y3HAIOT O BO3MOXHOCTSX MX IPUMEHEHUS B MEIUIUHE, MHIIEBOH
IPOMBIIIIEHHOCTH, (hapMaleBTHKE.

LeneBas ayautopus: oOyvarommuecs 10-11 kmaccos.

Ieas nporpamMmmel

O3HaKOMHUTh y4aluxcs ¢ OMOXMMHUEH Kak HayKOW 3KCIIEpUMEHTAIbHOM, coueTaromeil B
ce0e OpraHMyYecKyr0 XWMHUI0 U Ouojoruto. Taxke AaHHBIH Kypc MOMOXET c(opMupoBaTh
HaBBIKM CAMOCTOSITENIbHOM pPalbOThl ¢ LU(POBBIMM JATYMKAMHU, HPOBEAECHUS H3MEPEHU U
00pabOTKM MOJIy4YEeHHBIX HW3MepeHHH. Pa3BUTh MO3HABATENbHBIM MHTEpPEC U MeTanpeiIMeTHbIE
KOMIETEHIIMH OO0YYaIOIIMXCsl 4epe3 IMPAaKTUYECKYlO IeSTelNbHOCTb, PaCIIUPHUTh, YrIyOUTh U
00OOIINUTh 3HAaHUS O CTPOEHUM, CBOMCTBaX M (QYHKUUAX OHOMOJEKYN; c(opMUpOBaTH
YCTOMUYUBBINA HHTEpEC K MPO(PECCHOHATBHOM IEITETLHOCTH B 00J1aCTH €CTECTBEHHBIX HAYK.

I[aHHLIfI 3JICKTUBHBIN KypC HallpaBJICH Ha pCalIn3aldI0 CICAYIOIHUX 3aaaY.



* pyHIaMeHTaIbHas 0OMIEXUMUYECKas TOATOTOBKA 00YJaroIMuXcs, POPMHUPOBAHUE XUMHIECKOU
KapTUHBI IPUPOJIBI B OOIIEM KOHTEKCTE €CTECTBO3HAHUS HA CTHIKE XUMUU, OMOJIOTHH U (DU3HKWY;
* pa3BUTHE y OOYUAIOMINXCSA JIOTUKH U UHTEIUICKTYaJIbHBIX YMEHUN /ISl TaJbHEUIIEro OCBOCHUS
(yHIaMEHTAIBHBIX TEOPETUYCCKUX W KIMHUYECKHX CHCIHAIbHBIX IUCIHILIAH, B YaCTHOCTHU
YMEHHUS TPOTHO3UPOBATH PEAKIIMOHHYIO CIOCOOHOCTh OPraHMYECKUX BEIIECTB, a TaKKe
BO3MO>KHOCTb MTPOTEKAHUSI OMOXUMUUYECKHUX MTPOIIECCOB;
* OCO3HAHWE YYalIMMMCS 3HAYMMOCTH XMMHUYECKHX 3HAHUW U YMEHUN BO BCEU MOCIEAYIOUIEH
CBOECH MpoQeCcCHOHATBHOM IeATETHHOCTH.

OneKkTuBHBIM Kypc «OCHOBBI OMOXHMHUU» TI03BOJIIET OOYJarOIMMCSl pelaTh JaHHBIC
3a/1aun
Y aKTUBU3HPYET UX CAMOCTOSITEIHHYIO pad0Ty IIPH TMOJATOTOBKE K 3aHITHIM, a TAKXKe TO3BOJISIET
MOHAThH POJIb XUMUU B U3YYCHUH OUOJIOTHH.

HJIaHI/IpyeMbIe pPe3yJbTaThbl 0CBOCHUA 3JICKTHBHOI'0 KypCa XUMHHU C OITMCAHUEM
YHUBEPCAJTBbHBIX y‘-leﬁHle HeﬁCTBHﬁ, JOCTUHTIAaEMBbIX Oﬁy‘laIOIIII/IMI/ICﬂ

JIN4YHOCTHBIE pe3yJIbTAThI:

O6yuyatowpincs noayYnT BOSMOXKHOCTb A1 (hOPMUPOBaHUS CNeayOLLUX MMYHOCTHbIX Y'Y [:
* OTIpEJICIICHNE MOTHUBAIMH U3y4eHUs YIeOHOTO MaTepraa;
®* OLCHMBAHHEC YCBaMBacMOTO yqe6Horo Marcpuaia, UCxXodsd M3 CONUAIBHBIX W JIMYHOCTHBIX
IIEHHOCTEH;
¢ IIOBBIIIICHUE CBOCTO 06pa30BaTeJ'IBHOFO YPOBHA U YPOBHSA I'OTOBHOCTH K M3YUCHHUIO OCHOBHBIX
HUCTOPUYECKUX COOBITHI, CBSI3aHHBIX C UCTOPHUEH pa3BUTHUS XUMHUH U OOIIECTBA;
® 3HAHUC IMpaBUJI IOBCACHN B IIpGSBBI‘IaI‘/JIHBIX CUTyalluAXx;
* OIICHUBAHUE COIMAIbHON 3HAUUMOCTH TIpodeccHii, CBA3aHHBIX C XUMHUECH;
®* BJIaJC€HUC IIpaBUIaMU 0e30IacHoOro 06pa1ueH1/m C XUMHYECKHMMHU BeE€IIECTBAMHU U
000pyI0BaHUEM, MTPOSBICHUE IKOJIOTHIECKON KYIbTYPHI.

MeranpeaMeTHble pe3yabTaThl:

PerynsatuBHbie
O6yyaroLmiics NONYYUT BO3MOXKHOCTb A/t (DOPMUPOBAHIS CReayroLLIMX PerynsTyBHbIX YY/:

* [[eJICTIONIaraHue, BKIII0Yast MOCTAaHOBKY HOBBIX IIeNel, MpeoOpa3oBaHue MPAKTUIECKOW 3a1a4i B
MO3HABATEJIbHYIO, CAMOCTOSTEIbHBIH aHAM3 YCIOBUI JOCTW)KEHHS IIeIM Ha OCHOBE YU€Ta
BBIJICJICHHBIX YYUTEIEM OPHEHTHPOB JICHCTBUS B HOBOM y4eOHOM MaTepHale;

* [UIAHUPOBAHKE ITYTU JOCTHKECHUS LIeIIeH;

* YCTaHABJIMBAHHE LIEJIEBBIX IIPUOPHUTETOB, BBIJCICHUE AIbTEPHATUBHBIX CIIOCOOOB JIOCTIIKCHHUS
1eJIn ¥ BBIOOP Hanboee 3¢ peKTUBHOIO Crocoba;

* YMEHHUE CAaMOCTOSITENIbHO KOHTPOJIMPOBATH CBOE BPEMS U YIIPABIIATH UM;

* yMEHHUE NMPUHUMATh PELICHUS B IPOOIEMHON CUTYalUH;

* IOCTaHOBKA y4yeOHOIl 3a/1auM, COCTaBlIEHHE IIJIaHA U NTOCIEI0BaTEIbHOCTH JeHCTBUM;

* OpraHu3anus pabo4ero MecTa Npu BHIIOJHEHUH XUMHUECKOTO SKCIIEPUMEHTA;

* MPOTHO3MPOBAHUE pE3yJbTaTa YCBOEHHUS, OLEHMBAHHWE YCBOCHHOTO MarepHaja, OIeHKa
Ka4yecTBa M YPOBHS YCBOEHUS, KOPPEKLUS B IIJIaH U CIIOCO0 IeMCcTBUS IPU HEOOXOJUMOCTH.

Ilo3HaBaTeabHEIC




ObyyvatoLmincs noayunmT BO3MOXKHOCTbL A8 (POPMUPOBAHWS CRefytoLLMX MNO3HaBATE/bHbIX
YY[O:

* [TOVCK U BBIJICNIEHUE UH(POPMAIINH;

* aHanM3 yclIoBUil M TpeOOBaHUM 3amadM, BBIOOp, COMOCTaBIeHHE M OOOCHOBaHHE CIOcOo0a
peuieHus 3aiauu;

* BpIOOp Hamboisiee dPPEKTUBHBIX CIIOCOOOB pEIIeHHs 3aaydl B 3aBUCHMOCTH OT KOHKPETHBIX
YCIIOBUH;

* BBJIBIDKEHHE U 000CHOBaHUE T'HITOTE3BI, BRIOOP criocoda e€ mpoBepKH;

* CaMOCTOSITEJIBHOE CO3JJaHUE aIrOPUTMA JIEATENbHOCTHU MPU PEIIEHUH IPOOJIEM TBOPUECKOTO U
IIOMCKOBOTO XapaKTepa,

* YMEHHs XapaKTE€pU30BaTh BEIIECTBA II0 COCTaBY, CTPOCHUIO U CBOMCTBAM;

* OIMCBIBAHME CBOMCTB TBEPIBIX, JKUIKUX, TIa3000pa3HbIX BEIIECTB, BBIACIEHUE UX
CYIIECTBEHHBIX IPU3HAKOB;

* U300pakeHHEe COCTaBa MPOCTEHIINX BEIIECTB C MOMOIIBI0O XUMUYECKUX (OPMYI U CYLIHOCTH
XMUMHMUYECKUX PEeaKLUi ¢ TOMOIIbIO0 XUMUYECKIX YPAaBHEHU;

* [IpoBe/ieHue HAOMIOACHUN U ONMCaHUE MPU3HAKOB U YCIOBUM TEUEHUS XUMUYECKUX PEaKIIUi,
BBINIOJIHEHME XUMHUYECKOIO SKCIIEPUMEHTa, BBIBOJBI Ha OCHOBE aHalM3a HaONoJeHul 3a
SKCIEPUMEHTOM, pelIeHHe 3ajady, MOJy4eHHEe XHMHUYECKOHM HHPOpMAlMM U3 pa3IMYHBIX
HCTOYHUKOB;

* YMEHHE OPTaHU30BBIBATh UCCIIEIOBAHKE C LIETIBIO MPOBEPKU THIIOTE3;

* YMEHHE JIeJIaTh YMO3aKII0UeHUs (MHIYKTUBHOE U 110 aHAJIOTHUHN) U BBIBOJIBI;

* yMEHHE OOBEKTUBHO OLIEHMBaThb HMH(MOPMALUIO O BEIIECTBAX M XMMHUYECKHX IPOLECCaX,
KPUTHUYECKH OTHOCUTBCA K IICEBIOHAYYHOM MHPOPMALIUY.

KoMmMmyHUKaTUBHEIE

O6yyatoLmincs nonyunT BO3MOXKHOCTb 1S (DOPMUPOBAHUA CNEAYHOLLUMX KOMMYHUKATUBHbIX
YY[:

* [IOJIHOE€ U TOYHOE BBIPDAKEHUE CBOUX MBICIECH B COOTBETCTBUHM C 3aJa4aMH U YCIOBHIMH
KOMMYHHUKAIWY;

* aJICKBaTHOE KCIIOJIb30BAaHUE PEUEBBIX CPENICTB I JUCKYCCUU U apryMEHTAaluu CBOEH
MO3UIIMH, YMEHHUE MPEJICTABIIATh KOHKPETHOE COJIEpKaHHE C COOOIIEHHEM €ro B MMCbMEHHOU U
yCTHOM (opMme, omnpeaeneHre crnoco00B B3aUMOJCHCTBUSA, COTPYAHUYECTBO B MOUCKE U cOope
nHpopMaluu;

* oIpeJiesieHUe Croco00B B3aUMOJECHCTBUS, COTPYIHUYECTBO B MOMCKE M cOope HH(pOpMAIHH,
ydacThe B AMajore, IUIAaHUpOBaHME OOIIMX CIIOCOOOB palOThl, MPOSBIEHUE YBAKUTEIBHOTO
OTHOLLIEHHS K JPYTrUM 00ydaeMbIM;

* OIHCAaHUE COJIEP/KAHUS BBINOJHAEMBIX ACUCTBUN C LENbI0 OPUEHTHUPOBKU IIPEIMETHO-
IIPAKTUYECKOMN JEATEIbHOCTH;

* YMEHHUS Y4YUTHIBATH PA3HbIE MHEHMSI U CTPEMMTHCA K KOOPAWHAIMM Pa3IUYHBIX MO3ULUN B
COTPYJHHUYECTBE;

* hopMynHUpOBaTh COOCTBEHHOE MHEHHE U MO3UINI0, apTYMEHTHPOBATh U KOOPJUHUPOBATH €€ C
MO3UIMSAMHU MAapTHEPOB B COTPYAHUYECTBE IPU BHIPAOOTKE OOILIEro peuieHus B COBMECTHOM
NESITEIBHOCTH;

* OCYHIECTBIATh B3aUMHBI KOHTPOJb M OKa3blBaTh B COTPYJHMYECTBE HEOOXOIUMYIO
B3aMOIIOMOIIb;

* IUIAaHUPOBATh OOIIME CMOCOOBl PabOTHI; OCYHIECTBIATh KOHTPOJb, KOPPEKIHUIO, OIEHKY
neicTBUM mapTHEPa, yMETh YOeX1aTh;




* HCIIOJIb30BATh a/ICKBATHBIC SI3BIKOBBIC CPEICTBA UIsI OTOOPaKEHHS CBOMX UYYBCTB, MBICIEH,
MOTHBOB M TOTpeOHOCTEH; oTOoOpakaTh B peud (omucaHue, OOBSICHEHHE) COAEpIKaHue
COBEpILAEMBIX JCHCTBHI Kak B (OpMe TPOMKOH COLMAIM3MPOBAHHOW peud, Tak U B (opme
BHYTPECHHEU peuu;

* pa3BUBaTh KOMMYHHKAaTUBHYIO KOMIIETEHTHOCTb, UCIIOJIb3Yys CPEICTBA YCTHOM M MUCbMEHHOMU
KOMMYHMKAIlMM MpU paboTe ¢ TEKCTaMM Y4YeOHMKA U JIOIOJIHUTEIBHOM JIUTEpaTypoi,
CIPaBOYHBIMU TaOJIMI[AMH, MPOSBIATH T'OTOBHOCTh K YB&KEHHIO WHOM TOYKM 3pEHUS MpU
00CYyX/IEHIH Pe3yTbTaTOB BBHITIOJHEHHOW PaOOTHI.

IIpenMeTHbBIE pe3ybTAThI
* MPUMEHSITH OCHOBHBIE METO/IbI TIO3HAHUS: HAOIIO/ICHUE, U3MEPEHNE, IKCIIEPUMEHT;
* XapaKTepPU30BaTh TEPMHUHBI U TIOHITHS, OOBSCHSATH B3AaHMOCBSI3b MEXIY HUMH;
* 000CHOBBIBATh CHCTEMY B3IJISJIOB Ha >KUBYIO MPHUPOJY, TPUMEHSsE OWOJOTHYECKHUE TEOPHH,
YYeHUs, 3aKOHBI, 3AKOHOMEPHOCTH, TOHUMATh T'PAHUIIBI HX IIPUMEHUMOCTH;
* KJIaCCU(UIIMPOBATH OCHOBHBIE OHMOJIOTHUECKHE MAaKPOMOJIEKYIIBI;
* OMKCHIBATHh (PYHKIIMHU OEITKOB, HYKJIEHHOBBIX KUCIIOT, YIJIEBOIOB U JTUMUIOB;
* YCTaHABJIMBATh CBSI3b CTPOCHUS M (DYHKIIMHA OCHOBHBIX OMOJIOTHUYECKHX MaKPOMOJIEKYIN, HX
POJIh B TIpOIeccax KIETOYHOTO METa00In3Ma;
* OOBSICHATH 3HAYCHUE MUKPO-, MAKPO- U YIHTPAMHUKPOIIEMEHTOB B KJICTKE;
* IOHUMATh CYIIHOCTh OMOCHHTE3a OEeNIKOB, MeXaHU3Ma JAelcTBus pepmeHToB, Onocuntesa JJHK
n PHK, pacmana 6enkoB, OnocuHTe3a U 0oOMEHa yriieBOJIOB, OMOCHHTE3a U OOMEHa JIUIHJIOB,
Onoslornueckoro okucieHus u cuare3a ATdD, mexaHn3ma ASHUCTBUS CTEPOUTHBIX TOPMOHOB;
* pemiath 3a7a4M Ha ompejaeneHue nocienaopaTenbHoctd HykieoTuaoB [JHK n nPHK (MPHK),
anTtukoaoHoB TPHK, nocnenoBarenbHOCTH aMUHOKHUCIIOT B MOJIEKyse Oelika, MPUMEHsST 3HAaHUS
0 peaxkusx MaTPUYHOTO CHHTE3a, FTEHETUYECKOM KOJIe, MPUHIUIIE KOMILIEMEHTapHOCTH;
* JienaTh BBIBOJABI 00 M3MEHEHUSX, KOTOPbIE MPOU30HAYT B MpPOIECCaX MAaTPUUYHOTO CHHTE3a B
ciydae U3MEHEHUs MociieIoBaTeIbHOCTH HyKiIeoTu10B JJHK;
* 00OCHOBBIBaTh B3aMMOCBS3b IUIACTUYECKOTO M DHEPreTUYECKOro OOMEHOB; CpaBHUBATH
MIPOLIECCH TIACTHYECKOTO U JHEPreTHYeCKOro OOMEHOB, MPOUCXOISIIMX B KJIETKaX MXUBBIX
OpraHU3MOB;
* XapaKTepU30BaTh METO/Ibl OMOXMMHUYECKHUX HCCIEA0BAHMIA;
* MPOBOJUTH Y4EOHO-UCCIIEIOBATENLCKYIO JESITEIbHOCTD: BBIJIBUraTh TUIIOTE3bl, MJIAHUPOBATDH
paboty, oTOupaTh H MpeoOpa3oBBIBATH HEOOXOAMMYIO  HHGOPMAIMIO, IPOBOJUTH
OKCIEPUMEHTBI, HWHTEPIPETUPOBATh pE3yJAbTaThl, JeJaThb BBIBOJBI Ha OCHOBE IOJYYEHHBIX
pE3yIbTaTOB.
* BBIJIBUTaTh U MPOBEPATH IKCIEPUMEHTAIBHO TUIIOTE3bl O XMMHYECKUX CBOWCTBAX BEIECTB Ha
OCHOBE UX COCTaBa M CTPOCHUS, UX CIIOCOOHOCTHU BCTYIATh B XUMHUYECKHUE PEaKIUH, O XapaKTepe
Y IPOAYKTaX Pa3NUYHBIX XUMHUYECKUX PEaKIIHiA;
* XapaKTepU30BaTh BEIIECTBA MO COCTaBY, CTPOEHUIO U CBOICTBaM, YCTaHABIMUBATH MPUYHHHO-
CIIEJICTBEHHBIC CBSA3M MEKY JaHHBIMHU XapaKTepUCTUKaMU BEIIECTBA;
* BBIJIBUTATh U IPOBEPATH IKCIIEPUMEHTAILHO TUTIOTE3bI O Pe3yIbTaTaxX BO3ACHCTBUS pa3IHUHBIX
(hakTOpOB Ha U3MEHEHUE CKOPOCTU XUMUUYECKOH peakilnuu;
* HCIIOJIb30BaTh MPUOOPETEHHBIE KIFOUEBbIE KOMIIETEHITMH P BBIMOJTHEHUH TIPOEKTOB U
y4eOHO-HCCIeIOBAaTeNIbCKUX — 3a7ad MO0 HM3YyYEHUIO CBOMCTB, CIOCOOOB TONYYCHHS H
pacrmo3HaBaHUs BEIIECTB;
* 00BEKTHBHO OIICHUBATh WH()OPMAIIHMIO O BEIIECTBAX M XUMUYECKHX MPOIeccax;
* OCO3HABaTh 3HAYEHHE TEOPETHUYECKHX 3HAHWN MO XUMHH JAJS MPAKTUYECKOW NesTeNbHOCTH
YEJI0BEKa;



¢ CO3aaBaTb MOJACIIM M CXCMbl JIs PCHICHUA y‘-Ie6HLIX 1 IIO3HABAaTCJIbHBIX 3aJad, IIOHUMAaTh
HeO6XOZ[I/IMOCTB C06JIIOIICHI/ISI HpeI[HHCﬁHI/Iﬁ, npeaiaraCMbiX B MHCTPYKIHAX IO UCIIO0JIb30BAHUIO
JICKapCTB U JIp.

Ha3Banmue Ilnanupyemblii pe3yJbTaT
pasiena Y4eHuk HayuuTcs Y4YeHuK NoJy4uT BO3MOKHOCTD
HAYYUTHCS

XUMUYECKUI — OLICHMBaTh POJIb XWMHUYECKUX | — aHAJU3UPOBATh U MCIIOJIB30BAaTh B

OKCHEPUMEHT U | OTKPBITUM U COBPEMEHHBIX | PELIEHUU y4eOHBIX u

uudpoBbIe WCCIIEIOBAaHUI B pa3BUTUU MCCJIEIOBATENbCKUX 3a/1a4

naboparopuu HayKu M B  MPaKTUYECKOW | MHQOpMAllMI0O O  COBPEMEHHBIX
eI TCIIbHOCTH JTIONICH; HCCIEAOBAHUSIX B XMMHH, OMOJIOTHH,
— IPOBOJAUTH y4eOHO- | MEAUIIMHE, YKOJIOTUH;
HCCIIEIOBATENIbCKYIO — apryMEeHTHpPOBaTh HEOOXOIUMOCTh
NEeSITeIbHOCTh 10  OMOXMMUHU: | CHHTE3a ECTECTBEHHO-HAyYHOTO U
BBIJIBUTATh TUNOTE3b], | COHMOTYMAaHUTAPHOTO  3HAaHUS B
IJIAHUPOBaTh PabOTy, OTOUPATH U | DMOXY nH(pOpMaITMOHHOM
peoOpa3oBbIBaTh HEOOXOAMMYIO | LIMBHIIN3ALIUU;
nHdopmanuio, MPOBOJAUTDH | — HCIMOJIb30BaTh MPHOOPETEHHBIE
SKCIIEPUMEHTHI, KOMIIETEHIIMM B MpPaKTHYECKOU
WHTEPIPETUPOBATh  PE3YJbTaThl, | JESITEIbHOCTH U MOBCEAHEBHOMU
JIeNIaTh BBIBO/BI HA OCHOBE KU3HU s TpUOOpEeTeHUs OIbITa
MIOJyYEHHBIX PE3YJIbTATOB; JIeATEIbHOCTH, PEIIIECTBYIOIIECH
- IpeoOpa3oBbIBATh npoeCCHOHAIBHOW, B OCHOBE

rpaduk, TabMUIly, AWArpaMMy, | KOTOPOH JIGKUT XUMHS KaK y4eOHBIN
CXeMy B TEKCT OHOJIOTHYECKOTO, | IPEAMET.

XUMHUYECKOTO 1701011
OMOXUMUYECKOTO COJICPIKAHMSL.
Beenenue B | — OIEHHMBATh POJIb XUMHUYECKUX | — aHAIM3UPOBATh U HCIIOJIB30BATh B
OMOXUMUIO OTKPBITHH W COBPEMEHHBIX | PEUICHUU y4eOHBIX u
WCCIICIOBAHHI B Pa3BUTUHU UCCIIEIOBATEIILCKUX 3a71a4

HAYyKH ©W B  TPAKTHYECKOW | MHPOPMAIIMIO O  COBPEMEHHBIX
JeSITeTbHOCTH JIFOJICH; UCCIICIOBAHMSIX B XHMMUHU, OHOJIOTHH,
— OIICHUBATh POJIb OMOXMMHH B | MEIMIIMHE, SKOJIOTHH;
(dbopmMupoBaHUU COBPEMEHHOM | — apryMEHTUPOBATh HEOOXOJIUMOCTh
HAYYHOU KapTHUHBI MHpa, CHHTE3a €CTECTBEHHO-HAYYHOTO U
IPOTHO3UPOBATh  MEPCIEKTUBBI | COLIMOTYMAaHUTAPHOTO  3HAaHUS B
pa3BUTHS OMOXUMUM; AMOXY UHPOPMAIIMOHHO T
— YCTaHABIIUBATh U | [MBUIN3AINH;

XapaKTepu30BaTh CBSI3b | — HCIOJB30BaTh MPHOOPETEHHBIE
OCHOBOTOJIATr al0IIUX KOMIIETEHIIMM B MPaKTHYECKOU
OMOXMMHYECKUX TOHIATUN NEeSITeNbHOCTH UM TMOBCEAHEBHOU
(6romosekybl, OOMEH BEIIECTB, | )KU3HU JUI MPUOOPETEHHUS OIbITA
perynsuus. . .) C | IeATeNbHOCTH, MPEIIeCTBYIOMEH
OCHOBOTMOJIATral0IIUMHU npodeccroHanbHO, B OCHOBE
HOHSITUSIMU JIPYTUX | KOTOPOU JIEKHUT XUMHUS KaK yaeOHBIH
€CTECTBEHHBIX HaYK; npeaMer.

— 000CHOBBIBATh CUCTEMY
B3TJISJIOB Ha KUBYIO MPUPOIY U
MECTO B HEll 4eloBeKa,

TIPUMEHSIS XUMHYECKUE "




OMOJIOTUYECKUE TEOPHH, YUCHHS,
3aKOHBI, 3aKOHOMEPHOCTH,
IIOHUMATh I'PaHULIBI UX
IIPUMEHHUMOCTH;

— OLEHHBATh IIPAKTUYECKOE U
ITUYECKOE 3Ha4YCHHE
COBPEMEHHBIX HCCIIEA0BAHUN B
OMOJIOTUH, MEIUIIMHE, SKOJIOTHH,

OMOTEXHOJIOTHH, XUMUH,
000CHOBBIBaTh COOCTBEHHYIO
OIICHKY;

— BBISIBJISATH B TEKCTE
OMOJIOTHYECKOr0 W XMUMHYECKOTO
COZIepKaHUs npobiemy u
apryMEHTUPOBAHHO ee
OOBSACHATE;

— TIPEACTABIISITh OMOXUMUYECKYIO
nHpopmalMi0 B BHJE TEKCTa,
Ta0JIHIIBI, CXeMBI, TpaduKa,

JUarpaMMbl B JeNIaTh BBIBOJBI Ha

OCHOBaHHUHN IMpEACTAaBIICHHBIX
JAQHHBIX;

- npeoOpa30BbIBATH

rpaduk, TabIUIly, AWArpaMmy,

CXEeMY B TCKCT 6I/IOHOFI/I‘IGCKOF0,
XUMHUYECKOI'O niIn
OHMOXUMUYECKOIO COACPIKAHN.

XUMHAYeCKUH
cocTaB
OpraHu3MOB U
o0111ee ITOHSATHE

00 oOmeHe
BELLECTB u
SHEPrUU B

YKUBOU IIPUPOJIE

- YCTaHABIIUBATh "
XapaKTepU30BaTh CBSI3b
OCHOBOIIOJIAT AFOIITHX

OMOXMMUYECKHUX MOHATHI

(6uomosexyisl, OOMEH BEIICCTB,
perymsus. ..) c
OCHOBOIIOJIAT AIOIIIMHU
TOHSATUSIMH JIPYrUX
€CTECTBEHHBIX HAYK;

— 000CHOBBIBATh CHCTEMY

B3MUIAZIOB Ha JKUBYIO NPHPOIY H
MECTO B HEl YeloBeKa,

HPUMEHSS XUMHUYECKHE u
OMOJIOTHYECKUE TEOPUH, YUCHHS,
3aKOHBI, 3aKOHOMEPHOCTH,
HOHUMATh I'PAHUIIBI UX
IPUMEHUMOCTH;

— POBOJIUTH
UCCIIEI0BATEIbCKYIO
NeATeNbHOCTh O  OHOXUMHH:
BBIJIBUTaTh TUIIOTE3bI,
IUTAHUPOBaTh paboTy, OTOMpPAThH U
peoOpa3oBhIBATE HEOOXOAUMYIO
uH(pOpMaIIHIO, MIPOBOIUTH
9KCIIEPUMEHTHI,

y4eOHo-

- OpraHM30BBIBATH M MPOBOJUTH
WH/IMBUTYalIbHYIO
UCCIICIOBATEIILCKYIO eI TEIbHOCTh
no OmoxuMum (WM pa3padaThIBaTh
VH/IVBU Ty JIbHBIH MIPOEKT):
BBIJIBUTaTh TUIIOTE3bI, IUTAHUPOBATH
pabory, OTOMpATH u
peoOpa3oBHIBATH HEOOXO0IUMYHO
UH(POPMAIINIO, TIPOBOIUTH
AKCIIEPUMEHTBI, HWHTEPIPETUPOBATH
pe3yibTaThl, JejaTh BBIBOABI Ha
OCHOBE IMOJTy4CHHBIX

pe3y/IbTaTOB, MPEACTABIATH MPOIYKT
CBOMX HMCCJICIOBAHUM;

— BBIICTISTH CYIIECTBEHHBIE
0COOEHHOCTH CTpOCHUS U
(GYHKIIMOHUPOBAHUST ~ Ba)KHEHIINX
MaKpOMOJIEKYT;

— aHANM3UPOBATh U HCIIOJIH30BATh B
peleHnu y4eOHBIX u
HCCIIEIOBATENLCKUX 3a/1a4
WH(GOPMALIMIO O  COBPEMEHHBIX
UCCIICIOBAaHUSIX B XUMUU, OUOJIOTHH,
MEIHIIMHE, YKOJIOTUY;

— MOJICTIMPOBATh U3MEHEHHEe OOMeHa




UHTEPIPETUPOBATE  PE3YILTATEI,
JAC€JIaTh BBIBOAbI HA OCHOBEC
MOJYYCHHBIX PC3YJIbTATOB,

— OILICHUBAaTh MPAKTUYECKOE H
ITUYECKOE 3Ha4YCHHE
COBPEMEHHBIX HCCIIEA0BAHUN B
OUOJIOTMH, MEIUIIMHE, YKOJIOTHH,

OMOTEXHOJIOTHH, XUMUH,
000CHOBBIBaTh COOCTBEHHYIO
OIICHKY;

- BBISIBIISITD B TEKCTE
OMOJIOTHYECKOr0 W XHUMHYECKOTO
COZIepKaHUs npobiemy u
apryMEHTHPOBAHHO ee
OOBSACHATE;

— TIPEACTABIISITh OMOXUMUYECKYIO
nHpopmalMi0o B BHJE TEKCTa,
Ta0JIHIIBI, CXeMBI, TpaduKa,

JUarpaMMbl B JeJIaTh BBIBOJBI Ha

OCHOBaHUU MIpeICTaBICHHbIX
JTAHHBIX;

- npeoOpa3oBbIBATH

rpaduk, TabIUIy, JUarpammy,

CXEeMY B TCKCT 6I/IOJ'IOI‘I/ILIGCK01"O,
XUMHUYECCKOI'O niIn
OHMOXUMUYECKOTO COJZICPIKAHM.

BCIICCTB MO BJIHUAHHUCM PA3JIMYHBIX

rpynn  (aKTOpOB  OKpYyKaromiei
Cpelibl;

— HCHOJBb30BaTh TNPHOOpPETCHHBIE
KOMIIETCHIIMM B IPAKTUYECKOU
JESTEIbHOCTH U [OBCEAHEBHOM

KU3HU Ui TPUOOpPETEHHS OIbITa
JESITENIbHOCTH, MPEALIECTBYIOLIEH
npoeCCHOHATBPHOH, B OCHOBE
KOTOPOM JIEKUT XUMHUS KaK y4eOHbII
peaMer.

benaxn. Pacnag u
onocuHres
OEJIKOB.

- YCTaHABIIUBATh "
XapaKTepU30BaTh CBSI3b
OCHOBOIIOJIAT AFOIITIX

OMOXMMUYECKUX MMOHATHN
(6uomosexyisl, OOMEH BEIICCTB,

perymsus. ..) c
OCHOBOIIOJIAT AIOIIIMHU

TOHSATUSIMH JIPYrux
€CTECTBEHHBIX HAYK;

— 000CHOBBIBATh CHCTEMY

B3[UIAZIOB Ha JKUBYIO NPHPOIY U
MECTO B HEl YeloBeKa,

HPUMEHSS XUMHUYECKHE u
OMOJIOTHYECKUE TEOPUH, YYCHHS,
3aKOHBI, 3aKOHOMEPHOCTH,
HOHUMATh I'PAHUIIBI UX
IPUMEHUMOCTH;

— IPOBOJIUTH
UCCIIEI0BATEIbCKYIO
NeATeNbHOCTh O  OHOXUMHH:
BBIJIBUTaTh TUIIOTE3bI,
IUTAHUPOBaTh paboTy, OTOMpPAThH U
MpeoOpa3oBhIBaTh HEOOXOAUMYIO

y4eOHo-

uH(pOpMaIIHIO, IIPOBOJIUTH
9KCIIEPUMEHTHI,
UHTEPIPETUPOBATh  PE3YJbTATHI,

- OpraHM30BBIBATH ¥ MPOBOJUTH
WH/IMBUTYaJIbHYIO
UCCIIEIOBATEILCKYIO  JIESITEITbHOCTh
no OumoxuMum (WM pa3padaThIBaTh
VH/IBU Ty JIbHBIH MIPOEKT):
BBIJIBUTaTh TUIIOTE3bI, IUTAHUPOBATH
pabory, OTOMpATH u
peoOpa3oBHIBATH HEOOXO0IUMYIO
UH(POPMAIINIO, TIPOBOIUTH
AKCIIEPUMEHTBI, HWHTEPIPETUPOBATH
pe3yibTaThl, JejaTh BBIBOABI HA
OCHOBE IOJTy4CHHBIX

pe3y/IbTaTOB, MPEACTABIATH MPOIYKT
CBOMX HMCCJICIOBAHUN;

- BBIJICIIATh CYILIECTBEHHBIE
0COOEHHOCTH CTpOCHUS U
(GyHKIIMOHUPOBAHUS BaXHEHIIINX
MaKpOMOJIEKYT;

— aHANM3HUPOBATh W HCIIOJIH30BATh B
pelLeHnu y4eOHBIX u
HCCIIEIOBATENbCKUX 3a/1a4
WH(GOPMALIMIO O  COBPEMEHHBIX
UCCIICIOBAaHUSIX B XUMUU, OUOJIOTHUH,
MEIHIIMHE, YKOJIOTUY;

— MOJIeTIMPOBATh U3MEHEHHE OOMeHa
BEIIECTB MOJ] BIMSHUEM Pa3TMYHBIX




JIeNIaTh BBIBOJIBI HA OCHOBE
MOJIy4EHHBIX PE3y/IbTaTOB;

— YCTaHABIIMBATh CBSI3b CTPOCHHUS
u byHKIII OCHOBHBIX
OMOJIOTUYECKUX MaKPOMOJICKYT,
UX pOJIb B IpoIIeccax KIETOYHOTO
MeTadoIM3Ma;

— pemiaTth 3aJa4u Ha OIpeJIeIIeHUe
II0CTIeIOBATEIHbHOCTH
HykiaeotuioB JJHK n nPHK
(MPHK), antuxkomonoB TPHK,
MOCIIEIOBATEIHLHOCTH
aMUHOKHCIIOT B MOJIEKyJle OeJiKa,
MPUMEHSST 3HAHUS O PEaKIUIX

MaTPUYHOTO CUHTE3a,
TEHETUYECKOM KOJe, MPHUHIIUIIE
KOMIIJIEMEHTApHOCTH;

— JIe7aTh BBIBOJIbI 00 M3MEHEHUSIX,
KOTOpBIE MIPOU30MAYT B
rpoleccax MaTpU4YHOTO CUHTE3a B
ciy4ae W3MEHEHUS
MOCJIEI0BATENHOCTH
nykieotunos JTHK;

— 000OCHOBBIBaTb  B3aWMOCBSI3b
MJIACTUYECKOTO u
SHEPTEeTUYECKOTO 0OMEHOB;
CPaBHUBATH

MpOLIECCHl  IUIACTHYECKOTO0 U

SHEPTEeTUYECKOTO 0OMEHOB,
IPOMCXOIAIINX B KIETKAX KUBBIX
OpraHU3MOB;

— pacKpbIBaTh MIPUYHHBI
HACJICACTBCHHBIX  3a00JIeBaHUM,
apryMEeHTHPOBATh
HEOOXOAMMOCTh Mep
HpeAYIPEKICHHS TaKuX
3a00J1€BaHHII;

— OIICHMBAaTh TPAKTUYCCKOEC M
THYECKOE 3HAYEHHE

COBPEMEHHBIX UCCIICI0OBAHHI B
OMOJIOTHH, MEAMIIMHE, SKOJIOTHH,

OMOTEXHOJIOTUH, XMMHH,
000CHOBEIBATH COOCTBEHHYIO
OIICHKY;,

— BEISIBJISTh B TEKCTE
OMOJIOTHYECKOT0 U XMMHYECKOTO
COJICpKAHHS npooiaemMy u
apryMEHTHPOBAHHO ee
OOBSCHSTD;

— TPEICTABIATh OMOXUMHUYECKYIO
nHOpMallUIO B BHJE TEKCTa,
TaOIUIIBI, CXeMBI, rpaduKa,

rpynn  (aKTOpOB  OKpYyKaromiei
Cpelibl;

— HCHOJb30BaTh TNPHOOpPETCHHBIC
KOMIICTCHIIMM B IPAKTUYECKOU
JESATEIbHOCTH UM [OBCEAHEBHOM

KU3HU Ui TPUOOpPETEHHS OIbITa
JIESITENIbHOCTH, MPEALIECTBYIOLIEH
npoeCCHOHATBPHOH, B OCHOBE
KOTOPOM JIEKUT XUMHUS KaK y4eOHbII
peaMer.




AuarpaMMbl U ACJIAaTh BBIBOJbLI HA

OCHOBAaHHUH MPEJCTAaBICHHBIX
JaHHBIX;

- IpeoOpa3o0BBIBATH

rpaduk, Tabnuily, JUarpammy,

CXEMy B TEKCT OMOJOTHYECKOTrO,
XMUMHUYECKOTO WIn
OMOXMMHYECKOIO COJIEPKaHUSL.

DepMEHTHI. — yCTaHaBJIUBAaTh U | - OpraHu30BbIBaTb U IPOBOJUTH
XapaKTepU30BaTh CBSI3b | UHJIMBUYAIbHYIO
OCHOBOIIOJIATr AIOIIUX UCCIJIEIOBATENbCKYIO  JESTEIbHOCTh
OMOXMMHMYECKHUX TTOHATUN no Owmoxumuu (WM pa3padaThIBaTh
(6nomosexybl, OOMEH BEIICCTB, | MHIANBUAYyATbHBIN MIPOEKT):
perynsanus. .. ) C | BBIIBUraTh TUIIOTE3bI, INIAHUPOBATH
OCHOBOIIOJIArAOIIUMHU pabory, oTOUparth "
MOHATHSIMU Jpyrux | Npeoopa3oBbIBAThH HE00X0IUMYIO
€CTECTBEHHBIX HayK; uH(pOpPMaLMIO, TPOBOJAUTH
— MIPOBOJIUTH y4eOHO- | IKCIIEPUMEHThI, HHTEPIPETHPOBATH
HCCIIEI0BATENIbCKYIO pe3yabTaThl, JenaTh BBIBOJBI Ha
JEeSITeIbHOCTh 10  OMOXHMMHHU: | OCHOBE MOJTYUYE€HHBIX
BBIJIBUTATh TUNOTE3bI, | PE3yJIbTaTOB, MPEJICTABISTH MPOJAYKT
IJIaHUPOBATh pabOTy, OTOMPATh U | CBOUX HUCCIEIOBAaHUI;
peoOpa3oBbIBaTh HEOOXOAUMYIO | — BBIIETISATh CYIIECTBEHHbIE
nHpopMaIuio, MIPOBOJIUTH | OCOOCHHOCTH CTPOCHUS u
IKCIIEPUMEHTHI, (GYHKIMOHUPOBAHUS BaXKHEUIINX
UHTEPIPETUPOBATh  PE3yJIbTAThI, | MAKPOMOJIEKYT;
JieNIaTh BBIBOJIbI HA OCHOBE — aHaJIM3MPOBATh U HCIIOJIB30BaTh B
MOJIy4EHHBIX PE3yJIbTaTOB; peLeHnH y4eOHBIX u
— YCTaHaBJIMBATh CBA3b CTPOEHMSI | UCCIIENOBATENBCKUX 3a1a4
U GbyHKIMI OCHOBHBIX | HHQOpPMALIMIO O  COBPEMEHHBIX
OMOJIOTUYECKUX MAKPOMOJIEKYJI, | UCCIEIOBAaHMUAX B XMMHUHU, OHOJIOTHH,
UX pOJIb B IIpoIieccax KJIETOYHOIO | MEAULMHE, SKOJIOTHH;
MeTaboI13Ma; — MOJEIUpOBaTh U3MEHEHHE OOMeHa
- BBISIBJISATh B TEKCTE | BELIECTB O] BJIMSHUEM pPa3IM4HbIX
OMOJIOTUYECKOTO M XMMMUYECKOIo | rpynn  (akTOpoB  OKpYKaroLIei
COJIepKaHUS npobiaemy U | cpeapl;
apryMeHTHPOBAHHO €e | — HCHOJb30BaTh IPHUOOPETEHHBIE
OOBSICHATS; KOMIETEHIIMM B  IPAaKTUYECKOMH
— NPEACTaBIATh OMOXUMHUYECKYIO | ICTEIbHOCTH U TOBCEAHEBHOM
UHPOpMALMI0O B BHJE TEKCTA, | KU3HU I TNPHOOPETEHUs OIbITa
TaOJIMIIbI, CXEMBI, Ipaduka, NeSITeIbHOCTH, MPEILIECTBYIOIIEH
JMarpaMMBbl U JIeNlaTh BBIBOJBI HA | Mpo(ecCHOHANBbHOW, B~ OCHOBE
OCHOBAaHUU MPEJICTABICHHBIX | KOTOPOH JIEKHUT XUMHUSI KaK yuyeOHBIH
JTAHHBIX; peaMer.
- IpeoOpa3oBbIBATH
rpagpuk, TabnMIly, JUarpammy,
CXeMy B TEKCT OHOJIOTHYECKOTO,
XMUMHUYECKOTO WIin
OMOXUMHUYECKOTO COJICPIKAHMSL.

Burtamunsl U | — OIICHHMBATh pOJIb XMUMMYECKHX | - OpPraHHW30BBIBATH M MPOBOJIUTH

HEKOTOpBIE OTKPBITUH WU COBPEMEHHBIX | HHAUBUIYAIbHYIO

npyrue

HCCIIeJOBaHMUI B Pa3BUTHU

HCCICAOBATCIILCKYO  NCATCIIBHOCTD




OUOJIOTUYECKU
AKTUBHBIE
COEIMHEHMUSI.

HayKi M B  IPAKTHYECKOU
JIeSITEIIbHOCTH JIIOICH;
— OLEHUBATh poJib OMOXMMUU B

(dhopMupoBaHUH COBPEMEHHOM
Hay4HOW KapTUHBI MUpA,
IPOTHO3UPOBATh  MEPCIEKTUBBI
pa3BUTHS OMOXIMHHU,

— YCTaHABIIUBATh u
XapaKTepU30BaTh CBSI3b
OCHOBOIIOJIAT AFOLITIX

OMOXMMHYECKHUX TIOHITUN
(6momoustexysel, OOMEH BEIIECTB,

perynsus. ..) c
OCHOBOTIOJIAT AFOIIUMHU

MTOHATUSIMHU JPYTUX
€CTECTBCHHBIX HAYK;

— IPOBOJUTH y4eOHO-
HCCTIE0BATEIBCKYIO
EATENIPHOCTE [0  OHOXWMUH:
BBIJIBUTATh TUTIOTE3HI,

IJIaHUPOBATh paboTy, OTOMpPATh U
MpeoOpa3oBhIBaTh HEOOXOTUMYIO

nHdopmanuio, IIPOBOIUTH
9KCIIEPUMEHTHI,
UHTEPIPETUPOBATh  PE3YJIbTATHI,

JIeTIaTh BBIBOJIBI HA OCHOBE
MOJTyYCHHBIX PE3YIbTaTOB;

— yCTaHaBIIMBaTh CBS3b CTPOCHHUSI
u byHKIMHA OCHOBHBIX
OMOJIOTUYECKUX MaKPOMOJICKYII,
UX pOJIb B IIpoIleccax KIETOYHOTO
MeTab0I13Ma;

— pacKpbIBaTh HIPUYHHBI
HACJICACTBCHHBIX  3a00JIeBaHUM,
apryMEeHTHPOBATh
HEO0OXOAMMOCTh Mep
NpeAYIPEKICHUS TaKuX
3a00J1€BaHHII;

— OIICHMBAaTh IPAKTUYCCKOEC M
THYECKOE 3HAYEHHE

COBPCMCHHBIX HCCIIEIOBAaHU B
6I/IOJ'IOFI/II/I, MCIUIMHE, 5KOJIOI'mu,

OMOTEXHOJIOTUH, XMMHH,
000CHOBEIBATH COOCTBEHHYIO
OIICHKY;

— BEISIBJISTh B TEKCTE
OMOJIOTHYECKOT0 M XMMHYECKOTO
COJICpKAHHUS npooaemMy u
apryMEHTUPOBAHHO ee
OOBSICHSTD;

— MPEACTABIIATH 6I/IOXI/IMI/I‘-IGCKYIO
I/IH(bOpMaI_II/IIO B BHIAC TCKCTa,

no OuoxuMuu (WM pa3padaTbiBaTh
WH/IMBUTyaJIbHBIH IIPOEKT):
BBIJIBUT'aTh TUIIOTE3bI, IUTAHUPOBATH
pabory, oTOUparTh u
npeoOpa3oBLIBATH HE0OX0 UM YO
uH(OPMAIHIO, TPOBOJANUTH
OKCTIEPUMEHTBI, HHTEPIPETUPOBATH
pe3yabTaThl, JAeiaTh BHIBOABI HA
OCHOBE OJIy4YEHHBIX

PE3yABTATOB, MPEACTABIATH MPOIYKT
CBOMX HCCIICIOBAHU;

— BBIJICNIATH CYIIIECTBEHHBIE
0COOEHHOCTH CTpOECHUS u
(GYHKIMOHUPOBAHUS BaXHEHIITIX
MaKpOMOJIEKYT;

— aHAIM3WPOBATH M HCIIOJIB30BaTh B
peumeHun y4eOHBIX "
HCCJIEIOBATENbCKUX 33124
uHpOpMaIMI0O O  COBPEMEHHBIX
UCCIIEIOBAHMX B XHMMHUH, OMOJIOTHH,
MEIUIIHE, YKOJIOTHH,

— MOJIeJIMpPOBaTh U3MEHEHHE OOMeHa
BEIIECTB TIOJ] BIUSHUEM DPa3IMUHBIX

rpynn  ($akToOpoB  OKpYXKaromien
Cpepl;

— HCHOJB30BaTh TMPHOOPETCHHBIC
KOMIICTCHIIMK B TNPaKTUYECKOMH
NESTeTbHOCTH W TOBCEIHEBHOU

KU3HU s TpUOOpEeTeHUs OIbITa
JeSITeNIbHOCTH, MPEALIECTBYIONIEH
npodeccuoHalbHO, B~ OCHOBE
KOTOPOU JIGKUT XUMHS KaK y4eOHBIN
peaMer.




TaOJUIIBI, CXeMBI, TpaduKa,
JarpaMMbl U JIeNaTh BBIBOJBI Ha

OCHOBAaHUH MPECTAaBICHHBIX
JaHHBIX;

- IpeoOpa3o0BBIBATH

rpaduk, TabnMily, JHarpammy,

CXeMy B TEKCT OMOJIOTHYECKOTIO,
XUMHUYECKOTO WIn
OMOXMMHYECKOT0 COJIEPKAHUS.

Hyxknennossie
KUCJIOTBI M HX
0OMeH.

— OLICHMBAaTh POJIb XUMHYECKUX
OTKPBITUI u COBPEMEHHBIX
HCCIEA0BAaHUM B PA3BUTHH

HayKh M B  IPaKTHYECKOU
eI TCIIbHOCTH JIIONICH;

— OILICHMBATh pOJIb OMOXMMHH B

hopmupoBaHUn COBPEMEHHOM
Hay4HOW KapTHHBI MHUpA,
MIPOTHO3UPOBATh  MEPCIEKTUBBI
pa3BUTHS OMOXUMUH;

— yCTaHaBJIMBAaTh u
XapaKTepU30BaTh CBSI3b
OCHOBOTOJIAT AIOIIHUX

OMOXMMHUYECKUX ITOHITHI
(6momosexysl, OOMEH BEIICCTB,

perymsus. ..) c
OCHOBOIIOJIAT AIOIIIMHU

MOHATHSMHU IPYrux
€CTECTBEHHBIX HAYK;

— 000CHOBBIBATH CUCTEMY

B3[JISIIOB HA JKUBYIO TPHPOJIY U
MECTO B HEH YelioBeKa,

pUMEHSIS XUMUYECKHE u
OMOJIOTUYECKHE TEOPHH, YUCHHS,
3aKOHBI, 3aKOHOMEPHOCTH,
TIOHUMAaTh I'PAHMIIBI HX
PUMEHUMOCTH;

— IPOBOJTUTH
UCCIIEIOBATEIIBCKYIO
NESTEIbHOCTh 10  OMOXUMHH:
BBIJIBUTATh THIIOTE3bI,
IUTAHUPOBATh paboTy, OTOMpPATh U
npeoOpa3oBbIBaTh HEOOXOAUMYIO

y4eOHO-

UH(pOpMaLuIo, IIPOBOJIUTH
9KCIIEPUMEHTHI,
UHTEPIPETUPOBATh  PE3yJbTATHI,

JIelIaTh BBIBOJIBI HA OCHOBE
MOJIYYEHHBIX PE3yJIbTaTOB;

— BBIABISATH M 0OOCHOBBLIBATH
CYILECTBEHHbBIE 0COOEHHOCTH
Pa3HBIX YPOBHEW OpraHu3aluu
JKHU3HH;

— YCTaHaBIIMBATh CBSI3b CTPOCHUS

- OpraHM30BBIBATH M IPOBOJUTH
WH/IBUTYaJIbHYIO
UCCIIEIOBATENILCKYI0  IEATETLHOCTh
no OuoxuMuu (WM pa3padaTbiBaTh
WHIMBUTyaTbHBII MIPOEKT):
BBIJIBUTaTh TUIIOTE3bI, IUTAHUPOBATH
pabory, OTOMpAThH u
peoOpa3oBHIBATH HE0OXOUMYIO
uH(pOpPMaLNIO, TPOBOAUTH
OKCTIEPUMEHTHI, HHTEPIPETHPOBATH
pe3yibTaThl, JAejaTh BHIBOABI HA
OCHOBE TTOJTy4eHHBIX

pE3yIbTaTOB, MPEACTABIATH MPOIYKT
CBOMX HCCIICIOBAaHHU;

- BBIICTISTh CYIIECTBEHHbIE
0COOCHHOCTH CTPOCHUS u
(GyHKIIMOHUPOBAHUS BaYKHEHIIINX
MaKpOMOJIEKYT;

— aHANM3UPOBATh U MCIIOJIb30BAaTh B
peIIeHIN Y4eOHBIX "
HCCJIEIOBATENbCKUX 33124
uH(pOpPMALIMIO O  COBPEMEHHBIX
UCCJIEIOBAaHUSIX B XUMUU, OUOJIOTHH,
MEIUIIMHE, YKOJIOTUH;

— MOJIeIMpPOBaTh U3MEHEHHE OOMeHa
BELIECTB MOJ| BIMSHUEM Pa3IMYHBIX

rpynn  (akTOpOB  OKpyKaroliei
CpeIibl;

— HCHOJb30BaTh MPHOOPETEHHBIE
KOMIIETEHIIMM B MPaKTHYECKOU
NEeSTeNbHOCTH UM MOBCEAHEBHOU

KU3HU JUId TPUOOpPETeHHs OIlbITa
JeATEIbHOCTH, IPEIIECTBYIOIICH
npodeccHOHaIbHONH, B OCHOBE
KOTOPOH JIEKUT XUMUS KaK y4eOHbBIIN
IIPEAMET.




u byHKITI OCHOBHBIX
OMOJIOTUYECKUX MaKPOMOJICKYT,
UX POJIb B MpOIeccax KIETOYHOTO
MeTa00In3Ma;

— pelaTh 3a/1a4y Ha ONpeAeIeHUE
HOCJIEZI0BATEIbHOCTH
HykiaeotuioB JJHK n uPHK
(MPHK), mnpumensis 3HaHuS O
TEeHETUYECKOM KOJEe, MPHHIUIE

KOMIUIEMEHTApHOCTH;
— JIeNaTh BBIBOABI 00 M3MEHEHUSIX,
KOTOpBIE MIPOU30MAYT B
Iporeccax MaTpUYHOTO CHHTE3a B
ciyvae W3MEHEHUs
IIOCJIEA0BATEIBHOCTH
nykiieotunos JTHK;

—  BBIABIATH  CYILECTBEHHBIE
MPU3HAKU  CTPOEHUS  KJIETOK
OpPraHU3MOB Pa3HbIX APCTB
KUBOM TNPHPOJBI, YCTaHABIMBATH
B3aMOCBSI3b CTPOCHHUS u
(GyHKIMI yacTeil 1 opraHou10B
KIIETKU;

— 0OOCHOBBIBAaTh  B3aUMOCBSI3b

TTACTUYECKOTO u
SHEPTEeTUYECKOTO 0OMEHOB;
CpaBHUBATh

MpOIeCChl  IJIACTUYECKOTO |
SHEPTEeTUYECKOTO 0OMEHOB,

IMPOUCXOAIHNX B KIICTKAX JKUBbIX
OpraHu3MoOB;

— pacKpbIBaTh MIPUYHHBI
HACJICACTBCHHBIX  3a00JIeBaHUM,
apryMeHTHPOBATh
HEOOXOAMMOCTh Mep
HpeAYIPEKICHHS TaKuX
3a00J1€BaHHII;

— OIICHMBAaTh TPAKTUYCCKOEC M
THYECKOE 3HAYEHHE

COBPEMEHHBIX UCCIICI0OBAHHI B
OMOJIOTHH, MEAMIIMHE, SKOJIOTHH,

OMOTEXHOJIOTUH, XMMHH,
000CHOBEIBATH COOCTBEHHYIO
OIICHKY;,

— BEISIBJISTh B TEKCTE
OMOJIOTHYECKOT0 M XMMHYECKOTO
COJICpKAHHS npooiaemMy u
apryMEHTHPOBAHHO ee
OOBSCHSTD;

— TPEICTABIATh OMOXUMHUYECKYIO
nHOpMallUIO B BHJE TEKCTa,
TaOIUIIBI, CXeMBI, rpaduKa,




AuarpaMMbl U ACJIAaTh BBIBOJbLI HA

OCHOBAaHHUH MPEJCTAaBICHHBIX
JaHHBIX;

- IpeoOpa3o0BBIBATH

rpaduk, Tabnuily, JUarpammy,

CXEMy B TEKCT OMOJOTHYECKOTrO,
XMUMHUYECKOTO WIn
OMOXMMHYECKOIO COJIEPKaHUSL.

VYrnesoasl U UX
o0OMeH.

— YCTaHABJIMBATH "
XapaKTEePU30BaTh CBSI3b
OCHOBOIIOJIATr AIOIIUX

OMOXMMHUYCCKHUX TIOHITHN
(6nomostexysel, OOMEH BEIIECTB,

perynsus. ..) c
OCHOBOTIOJIAT AFOIIUMHU

MOHATUSIMHI JPYTUX
€CTECTBCHHBIX HAYK;

— MIPOBOJIUTH y4eOHO-
HCCTIE0BATEIBCKYIO
EATENIFHOCTE 10  OHOXWMUH:
BBIJIBUTATh TUTIOTE3HI,

IJIaHUPOBATh paboTy, OTOMpATh U
MpeoOpa3oBhIBaTh HEOOXOTUMYIO

nHpopMaIuio, MIPOBOIUTH
AKCTICPUMEHTHI,
WHTEPIPETUPOBATh  PE3YJbTATHI,

JIeNIaTh BBIBOJIBI HA OCHOBE
MOJIYYCHHBIX PE3YIbTATOB;

— YCTaHaBJIMBaTh CBSI3b CTPOECHUS
u byHKIMHA OCHOBHBIX
OMOJIOTHYECKHX MaKPOMOJIEKYII,
UX pOJIb B MPOIIECCaX KIETOYHOTO
MeTab0I13Ma;

—  BBISIBIIITH CYILIECTBEHHbIEC
MPU3HAKKM  CTPOCHHUS  KIJIETOK
OPraHu3MOB Pa3HbIX 1IAPCTB
KUBOU TPHUPOIbI, YCTAHABIMBATH
B3aHMOCBSI3b CTpPOCHUS n
(GyHKIMI yacTeil 1 OpraHou10B
KJICTKH;

— 000OCHOBBIBATh  B3aUMOCBS3b
TUTACTHYECKOTO u
SHEPreTUYECKOTO 0OMEHOB;
CpaBHUBATh

NpPOIECChl  IUIACTHYECKOTO |
SHEPreTUYECKOTO 0OMEHOB,
TPOMCXOISIINX B KIETKAX KUBBIX
OPraHU3MOB;

— pacKpbIBaTh PUYIAHBI
HACJICJICTBEHHBIX  3a00JIeBaHUM,
apryMEHTHPOBATh
HE0OX0IMMOCTh Mep

- OpraHM30BBIBATH M MPOBOJUTH
WH/IMBUTYaJIbHYIO
UCCIIEIOBATENLCKYIO  ESTEIBHOCTh
no OuoxuMuu (WM pa3pabaTbiBaTh
WHIMBUTyaJTbHBII MIPOEKT):
BBIJIBUTATh TUIIOTE3bI, IUTAHUPOBATH
pabory, OTOHMpAThH u
peoOpa3oBHIBATH HEO0OXOUMYIO
uH(pOpPMaLMIO, TPOBOJAUTH
OKCTIEPUMEHTHI, HHTEPIPETHPOBATH
pe3yibTaThl, JeiaTh BBIBOABI HA
OCHOBE TTOJTy4eHHBIX

pE3yIbTaTOB, MPEJICTABIATH MTPOIYKT
CBOMX HCCIICIOBAaHHU;

— BBIJICNIATh CYIIIECTBEHHBIE
0COOCHHOCTH CTPOCHUS u
(GyHKIIMOHUPOBAHUS BaYKHEHIIINX
MaKpOMOJIEKYT;

— aHANM3MUPOBATh U MCIIOJb30BAaTh B
peIIeHIN Y4eOHBIX "
HCCJIEIOBATENbCKUX 33124
uHGOPMALIMIO O  COBPEMEHHBIX
UCCJIEIOBAaHUSIX B XUMUU, OUOJIOTHH,
MEIUIIMHE, YKOJIOTUH;

— MOJIeIMpPOBaTh U3MEHEHHE OOMeHa
BELIECTB MOJ| BIMSHUEM Pa3IMYHBIX

rpynn  (akTOpoB  OKpyKaroliei
Cpelbl;

—  HCHOJb30BaTh MPHOOPETEHHBIE
KOMIIETEHIIMM B MPaKTHYECKOU
NEeSTeNbHOCTH U MOBCEAHEBHOU

KU3HU JUId TPUOOpPETeHHs OIlbITa
JEATEIIBHOCTH, NTPEALIECTBYIOLIEH
npoQeccHOHaNbHON, B~ OCHOBE
KOTOPOH JIEKUT XUMUS KaK y4eOHbII
IIPEAMET.




MPEIYIPEK ACHUSL TaKUX
3a00JI€BaHHII;

— OLICHUBATh MPAKTUYECKOE W
ITHYECKOE 3HAYEHHE

COBPEMEHHBIX UCCIIEA0BAHUN B
OUOJIOTMH, MEIUIIMHE, KOJIOTHH,

OMOTEXHOJIOTHH, XUMUH,
000CHOBBIBATh COOCTBEHHYIO
OIICHKY;

- BBISIBIISITD B TEKCTE
OHOJIOTHYECKOI0 M XMMHYECKOTO
COZIepKaHUs npobiemy u
apryMEHTUPOBAHHO ee
OOBSACHATE;

— TIPEACTABIISITh OMOXUMUYECKYIO
nHpopmalMi0 B BHJE TEKCTa,
TaOJIMIIBI, CXeMBI, TpaduKa,

JUarpaMMbl B J€NIaTh BBIBOJBI Ha

OCHOBaHUU MIpe/ICTaBICHHbBIX
JTAHHBIX;

- npeoOpa30BBIBATH

rpaduk, TabIUIy, JUarpammy,

CXeMy B TEKCT OHOJOTHYECKOTO,
XUMHYECKOTO Wi
OMOXUMHUYECKOTO COJIEPIKAHMSL.

JIunu el
oOMeH.

n HX

- YCTaHABIIUBATh "
XapaKTepU30BaTh CBSI3b
OCHOBOIIOJIAT AFOIITIX

OMOXUMUYECKUX MTOHATHN
(6uomosexyipl, OOMEH BEIICCTB,

perymsus. ..) c
OCHOBOIIOJIAT AIOIIIMMHU

TOHSATUSIMH JIPYrUX
€CTECTBEHHBIX HAYK;

— MIPOBOJIUTH ydeOHo-
UCCIICIOBATEIIBCKYIO
JEATENbHOCTh 10  OMOXUMHH:
BBIJIBUTATh THIIOTE3bI,

IUTAHUPOBATh paboTy, OTOMpPATh U
npeoOpa3oBbIBaTh HEOOXOAUMYIO

UH(pOpMaLHIo, IIPOBOJIUTh
9KCIIEPUMEHTHI,
UHTEPIPETUPOBATh  PE3YyIbTaThl,

JieJaTh BBIBOABI HA OCHOBE
MOJTy4YEHHBIX PE3YJIbTAaTOB;

— YCTaHaBIIMBATH CBSI3b CTPOCHHUS
u byHKIMI OCHOBHBIX
OMOJIOTUYECKUX MaKPOMOJIEKYT,
UX POJb B MpPOIEccax KIETOYHOTO
MeTab0In3Ma;

— 00OCHOBBLIBaTh  B3aMMOCBS3b
IJIACTHYECKOTO u

- OpraHM30BBIBATH ¥ MPOBOJUTH
WH/IMBUTYalIbHYIO
UCCIIEIOBATEIILCKYIO  JIESITEITLHOCTh
no OwmoxumMum (WJIM pa3pabaThIBaTh
VH/IBU Ty JIbHBIH MIPOEKT):
BBIJIBUT'aTh TUIIOTE3bI, IUTAHUPOBATH
pabory, OTOMpATH u
peoOpa3oBHIBATH HEOOXO0IUMYIO
UH(POPMAIINIO, TIPOBOIUTH
AKCIIEPUMEHTBI, HWHTEPIPETUPOBATH
pe3yibTaThl, JejaTh BBIBOABI HA
OCHOBE IOJTy4CHHBIX

pE3y/bTaTOB, MPEJACTABIATH MPOIYKT
CBOMX HMCCJICIOBAHUM;

- BBIJICIIATh CYILIECTBEHHbIE
0COOCHHOCTH CTPOCHUS u
(GYHKIIMOHUPOBAHUST ~ Ba)KHEHIINX
MaKpOMOJIEKYT;

— aHANM3HUPOBATh W HCIIOJIH30BATh B
pelieHnn y4eOHBIX u
HCCIIEIOBATENbCKUX 3a/1a4
WHPOPMALIMIO O  COBPEMEHHBIX
UCCIICIOBAaHUSIX B XUMUU, OUOJIOTHUH,
MEIHIINHE, YKOJIOTUH;

— MOJIeTIMPOBATh U3MEHEHHE OOMeHa
BEIIECTB IO BIUSHUEM Pa3TUYHBIX

rpynn  (akTopoB  OKpyXkaromein




JHEPreTHIECKOTO 0OMEHOB;
CpaBHUBATh

NPOILIECCH  IUIACTHYECKOTO U
JHEPreTHYECKOTO 0OMEHOB,
MIPOUCXOIAIINX B KIIETKAX KUBBIX
OpraHU3MOB;

— pacKpbIBaTh IPUYHHBI
HACJICJICTBEHHBIX  3a00JIeBaHUH,
apryMeHTHPOBAThH
HE00X0IMMOCTh Mep
HPEeYIPEKICHUS TaKuX
3a00JIEBaHHI;

— OIICHMBATh TIPAKTHYECKOE U
ITUYECKOE 3HAYCHHE

COBPEMEHHBIX HCCIIEA0BAaHUN B
OUOJIOTUH, MEIUIIMHE, SKOJIOTHH,

OUMOTEXHOJIOTHH, XUMUH,
000CHOBBIBATh COOCTBEHHYIO
OIICHKY;

- BBISBJISATH B TEKCTE
OMOJIOTUYECKOI0 W XMMHYECKOTO
COJIepXKaHUs npobiemy u
apryMEHTHPOBAHHO ee
OOBSACHATE;

— TIPEJICTABIATh OHMOXUMHUYECKYIO
nHpOpMAIIUI0 B BHUIE TEKCTA,
Ta0JIHIIBI, CXeMBI, TpaduKa,

JMarpaMMBbl U JIENIaTh BBIBOJABI Ha

OCHOBAHUU MPECTaBICHHBIX
JTAHHBIX;

- MpeoOpa3oBBIBATH

rpaduk, TabIUIly, AWArpaMMmy,

CXEeMY B TCKCT 6I/IOJ'IOFI/ILIeCKOl"O,
XUMHUYECKOI'O nin
OHMOXHUMUYECKOIO COJICPIKAHMA.

Cpensl;

— HCHOJb30BaTh INPHOOpPETCHHBIE
KOMIICTCHIIMM B IPAKTUYECKOU
JESATEIBHOCTH UM [IOBCEAHEBHOM

KU3HU Ui TPUOOpPETeHHS OIbITa
JIESITENIbHOCTH, MPEALIECTBYIOLIEH
npoeCCHOHATBPHOH, B OCHOBE
KOTOPOM JIEKUT XUMHUS KaK y4eOHbII
peaMer.

buoigornueckoe
OKHCJICHUE u
cuare3 ATO.

— OIICHMBaTh POJIb XUMHYECKUX
OTKPBITHH u COBPEMEHHBIX
HCCIICIOBAHUI B pa3BUTUHU

HAyKU ©U B  MPaKTHYECKOUH
IEITEILHOCTH JIIOAEH;

— OILICHMBATh POJIb OMOXHMHH B

(dbopmMupoBaHun COBPEMEHHOM
HAyYHOU KapTHUHBI MUDA,
IIPOrHO3MPOBAaTh  IEPCIEKTHUBbI
pa3BUTHSI OMOXUMUM,

— yCTaHABIUBATh u
XapaKTepu30BaTh CBSI3b
OCHOBOIIOJIAT AIOIINX

OMOXMMHYECKUX TTOHATUN
(buomoutexypl, OOMEH BEIIECTB,
perynsiuus. . .) c
OCHOBOTMOJIATAIOIIUMHU

- OpraHM30BBIBATH M IPOBOJUTH
WH/IBUyaJIbHYIO
UCCIIEIOBATEIILCKYIO  JIESTEILHOCTh
no OmoxuMuM (WJIM pa3pabaThIBaTh
WH/IMBU Ty JIbHBIH MIPOEKT):
BBIJIBUT'aTh TUIIOTE3bI, IUTAHUPOBATH
pabory, oTOUpaTh u
npeoOpa3oBbIBaThH HEOOX0IUMYIO
uH(pOpPMaIIHIO, TPOBOAUTH
OKCIEPUMEHTHI, HHTEPIPETHPOBATH
pe3ynpTaThl, JeNaTh BBIBOJBI Ha
OCHOBE TOJIy4eHHBIX

pe3yabTaTOB, PEJACTABIATH MPOIYKT
CBOMX HMCCJIEJOBAHUM;

- BBIJICIISITH CYILIECTBEHHBIE
0COOEHHOCTH CTPOCHUS U
(YHKIMOHMPOBAHHS  BaKHEHIIHX




MOHATUSAMHI
€CTECTBCHHBIX HAYK;
— YCTaHABIIMBATh CBSI3b CTPOCHHUS
u GbyHKIMI OCHOBHBIX
OMOJIOTUYECKUX MaKPOMOJICKYT,
UX POJIb B TIPOIECCAaX KIETOYHOTO
MeTadoIM3Ma;

—  BBIABIATH  CYIIECTBEHHBIC
NpU3HAKA  CTPOCHHUS  KJIETOK
OpPraHW3MOB Pa3HBIX [[APCTB
JKUBOUM TMPHPOJIBI, YCTaHABINBATH
B3aMOCBSI3b CTPOCHHS u
(dbyHKIIMI yacTel U OpPraHOUI0B
KIICTKU;

JPYrux

— 00OCHOBBIBaTh B3aWMOCBSI3b
TJIACTHYECKOTO "
SHEPTeTUYECKOTO 00MEHOB;
CpaBHHBATh

MPOIECChl  TUIACTHYECKOTO |
SHEPTETUYECKOTO 0OMEHOB,
MIPOUCXOIATINX B KIIETKAX dKUBBIX
OpPTaHW3MOB;

- BBISIBIISITH B TEKCTe
OMOJIOTUYECKOTO M XUMHYECKOTO
COJICpKaAHUS npoOiemy u
apryMEHTHPOBAHHO ee
OOBSACHATE;

— TPEJCTABIATh OMOXUMHUYECKYIO
nHpOpMAIIUI0 B BHUIE TEKCTA,
TaOJIMIIBI, CXeMBI, TpaduKa,

JarpaMMbl M JIeiaTh BBIBOJIBI Ha

OCHOBAHUU MPECTaBICHHBIX
JTAHHBIX;

- MpeoOpa3oBBIBATH

rpaduk, TabIUIly, AWArpaMMmy,

CXEMY B TCKCT 6I/IOHOFI/I‘IGCKOFO,
XHUMHNYCCKOTI'O nimn
OHMOXHUMUYECKOIO COJCPIKaHMA.

MaKpOMOJIEKYT,

— aHaAM3UPOBaTh U UCIIOJIL30BAThH B
pelieHnn y4eOHBIX U
UCCIIEIOBATENLCKUX 3a1a4
uHGOPMALIUIO O  COBPEMEHHBIX
UCCJICIOBAaHUSIX B XUMHHU, OMOJIOTHH,
MEIUIIMHE, YKOJIOTHH;

— MOJICIMPOBATh M3MEHEHHE OOMeHa
BEILECTB TOJ| BIMSHUEM DPa3IMYHBIX

rpynn  (akToOpoB  OKpYXarouen
Cpelibl;

— HCNOJb30BaThb IPHOOPETEHHBIE
KOMIIETEHIIMM B IPaKTHYECKOU
NESITEIbHOCTH UM MOBCEAHEBHOMU

JKU3HU U1 TpUOOpETeHHs] OmbITa
JeSITENIbHOCTH, MPEALIECTBYIOLIEH
npodeCCHOHAIBHONW, B~ OCHOBE
KOTOPOM JIEKUT XUMHUS KaK y4eOHbII
npeaMer.

T'opMoHBI M HX
poinb B oOMeHe
BEILIECTB.

— OIICHMBaTh POJIb XUMHYECKUX
OTKPBITHH u COBPEMEHHBIX
HCCJICIOBAHUI B pa3BUTUHU

HAyKU U B  MPaKTHYECKOUH
JIeATEeIbHOCTH JTHOJIEH;

— OIEHUBATh POJb OWOXMMHUU B

(dopMHupoBaHHU COBPEMEHHOM
HayYHOU KapTHHBI MHpa,
IPOTHO3UPOBATh  TEPCIIECKTHBEI
pa3BUTHSL OMOXHMUH;

— IPOBOJIUTH y4eOHo-
UCCIIEIOBATEIBCKYIO
JEATeNbHOCTh 110  OMOXHMUMU:
BBIJIBUT'aTh THIIOTE3HI,

- OpraHM30BBIBaTh ¥ HPOBOAUTH
VHIUBHUIyJIbHYIO
UCCIIEJOBATENBCKYIO  JIESTEIBHOCTh
no OuoxuMuu (uau pazpabaTbIBaTh
VHTUBH Ty JIbHBIT MIPOEKT):
BBIJIBUTaTh TUIIOTE3bI, IUTAHUPOBATH
paborty, oTOUparth u
peoOpa3oBHIBAThH HEOOX0IUMYIO
UH(pOpMaLHIO, TIPOBOJUTH
OKCIIEPUMEHTBI, HHTEPIPETUPOBATH
pe3yibTaThl, JeiaTh BBIBOABI Ha
OCHOBE TOJIy4EHHBIX

pe3yIbTaTOB, MPEACTABIATH MPOIYKT
CBOMX HMCCJIEIOBAHUM;




IUTAHUPOBaTh paboTy, OTOMpPATH U
MpeoOpa3oBhIBATE HEOOXOAUMYIO

nH(pOpMAIIHIO, IIPOBOJIUTH
9KCIIEPUMEHTHI,
WHTEPIPETUPOBATh  PE3YJbTATHI,

JIeNIaTh BBIBOJIBI HA OCHOBE
MIOJTy4EHHBIX PE3YJIbTATOB;

— YCTaHABIIMBATH CBS3b CTPOCHHS
u GbyHKIII OCHOBHBIX
OMOJIOTUYECKUX MaKPOMOJICKYT,
UX POJIb B TIPOIECCAaX KIETOYHOTO
MeTaboan3Ma;

- pacKpbIBaTh MPUYHHBI
HACJIe/ICTBEHHBIX  3a00JIeBaHUH,
apryMEHTHPOBATh
HE00X0IMMOCTb Mep
MPeIyIpexKTCHUSL TaKuX
3a00JIEBaHNI;

— OIIGHWBATh MPAKTHYECKOE U
ATHYECKOE 3HAaYCHHE

COBPEMEHHBIX MCCIIEA0BAaHUN B
6I/IOJ'IOFI/II/I, MCIHUIIMHE, 5KOJIOTIUH,

OMOTEXHOJIOTHH, XUMMH,;
000CHOBBIBATH COOCTBEHHYIO
OIICHKY;

- BBISIBIISATh B TEKCTE
OMOJIOTUYECKOTO M XHUMHUYECKOTO
COJIepKaAHUS npoOiemy u
apryMEHTHPOBAHHO ee
OOBSACHATE;

— NPEJCTABIATh OHOXUMHUYECKYIO
UHPOPMAIIMI0O B BHJE TEKCTA,
TaOJIMIIBI, CXeMBI, TpaduKa,

JarpaMMbl M JIeiaTh BBIBOJIBI Ha

OCHOBAHUU MPEICTaBICHHBIX
JTAHHBIX;

- MpeoOpa3oOBBIBATH

rpaduk, TabmUIly, aUarpammy,

CXEMY B TCKCT 6I/IOHOFI/I‘IGCKOFO,
XHUMHNYCCKOTI'O nimn
OHMOXHUMUYECKOIO COJACPIKaHMA.

— BBIJICIIATH CYILIECTBEHHBIE
0COOEHHOCTH CTPOEHUS u
(YHKIMOHUPOBAHUST  BAKHEUIINX
MaKpOMOJIEKYI;

— aHAJIM3MPOBATH M HCIIOJB30BATh B
peueHun y4eOHBIX u
UCCJIEIOBATENbCKUX 33134
WHDOPMALIUIO O  COBPEMEHHBIX
UCCIICIOBAaHMX B XMMHUH, OMOJIOTHH,
MeIUIUHE, YKOJIOTHH;

— MOJIEJIMpPOBaTh U3MEHEHHE OOMEHa
BEIIECTB TIOJ] BIUSHUEM DPa3IMYHBIX

rpynn  (GakTopoB  OKpYXaromen
Cpelibl;

— HCNOJb30BaThb MPHOOPETEHHBIE
KOMIIETEHIIMM B IPaKTHYECKOU
NEeSTEIbHOCTH M NOBCEAHEBHOMU

KU3HU U1 TpUOOpETeHHs] OmbITa
JeSITeNIbHOCTH, MPEALIECTBYIOLIEH
npodeCCHOHAIBHONW, B OCHOBE
KOTOPOM JIGKUT XUMHUS KaK y4eOHbII
npeaMer.

BzaumocBsaze u
perynsanus
oOMeHa
BEIIECTB.
[TpoGnembr
OHMOXMMUYECKOH
9KOJIOTUH.

- 000CHOBBIBATh cUCTEMY
B3[JISJIOB HAa JKHUBYIO NPUPOAY U
MECTO B HEH YEJIOBEKA,

OpUMEHSS XMMHYECKHE u
OMOJIOTUYECKUE TEOpUH, YUCHHMS,
3aKOHBI, 3aKOHOMEPHOCTH,
MOHUMATh TPAHUIIBI KX
MIPUMEHUMOCTH;

- IIPOBOAUTH
HCCIIEI0BATENBCKYIO
JESITEIbHOCTh 110

y4eOHo-

OUOXVMHUU:

- OpraHM30BBIBATH M MPOBOJIUTH
VHIUBHIyJIEHYIO
UCCIIEIOBATENBCKYI0  J€STEbHOCTh
no Ouoxumuu (uau pazpabaTbIBaTh
VHTUBH Ty JIbHBIT MIPOEKT):
BBIJIBUTaTh TUIIOTE3bI, IUTAHUPOBATH
paborty, oTOUparth u
npeoOpa3oBbIBaTh  HEOOXOAUMYIO
UH(pOpMaIINIO, IPOBOJUTH
OKCIIEPUMEHTBI, HMHTEPIPETUPOBATH
pe3ynbTaThl, Je’aTh BBIBOABI HA




BBIJ[BUTaTh THIIOTE3HI,
IUTAHUPOBAaTh paboTy, OTOMpPATh U
MpeoOpa3oBhIBATE HEOOXOAUMYIO

nH(pOpMAIIHIO, IIPOBOJIUTH
9KCIIEPUMEHTHI,
UHTEPIPETHPOBATH  PE3YIBTATHI,

J€JIaTh BBIBOAbI HA OCHOBC
IMOJIYYCHHBIX PE3YJIbTATOB,

— 0O0OCHOBBIBaTh B3aWMOCBSI3b
TUTACTUYECKOTO u
JHEPreTHIECKOTO 0OMEHOB;
CpaBHHUBATh

MPOIECChl  TUIACTUYECKOTO |
SHEPTreTUYECKOTO 0OMEHOB,
MIPOUCXOIAIINX B KIIETKAX KUBBIX
OpraHu3MOB;

— OIICHUBATh MPAKTUYECKOE W
ITHUYECKOe 3HAYCHUE

COBPEMEHHBIX MCCIIEA0BAaHUN B
6I/IOJ'IOFI/II/I, MCIHUIIMHE, D5KOJIOTIUH,

OMOTEXHOJIOTHH, XUMMH;
000CHOBBIBATh COOCTBEHHYIO
OIICHKY;

- BBISIBIISATh B TEKCTE
OMOJIOTUYECKOTO M XUMHYECKOTO
COJIepKaAHUS npooiaemy u
apryMEHTHPOBAHHO ee
OOBSACHATE;

— TPEJCTABJIATh OMOXUMHUYECKYIO
UHPOPMAIIMI0O B BHJE TEKCTA,
TaOJIHIIBI, CXEMBI, TpaduKa,

JarpaMMbl M JIeiaTh BBIBOJBI Ha

OCHOBE I0JIy4YEHHBIX
PE3yJABTAaTOB, IPEACTABIATH POIYKT
CBOMX HCCIICIOBAHUIT;

—  IPOrHO3UpPOBaTh  IOCJIEACTBUSA
COOCTBEHHBIX  HCCIEIOBaHUH  C
YYETOM 3TUYECKUX HOPM U
9KOJIOTMUECKUX TPEOOBaHUI;

— aHAIM3UPOBATh U MCIIOJIB30BAaTh B
peumeHun y4eOHBIX u
HCCJIEIOBATENbCKUX 33124
WHOPMALIMIO O  COBPEMEHHBIX
UCCJIEIOBAaHUSIX B XUMUHU, OHOJIOTHH,
MEAUILIMHE, YKOJIOTUH;

— apryMeHTHpPOBaTh HEOOXOIUMOCTh
CHUHTE3a €CTECTBEHHO-HAYYHOTO U
COIIMOTYMaHUTApPHOTO  3HaHMUS B
AMOXY MH(OPMALIMOHHON
IUBUIIA3AINY;

— BBISBJIATH B nporecce
HACCIIEN0OBATEIbCKON  JESITEILHOCTH
MOCJIEJICTBHS AHTPOIIOT€HHOTO
BO3/ICHCTBUS HA 3KOCHUCTEMBI CBOETO
peruoHa,  TpemsiaraTb  CHOCOOBI
CHU)KEHHSI aHTPOIIOTEHHOTO
BO3/ICIICTBUS Ha SKOCUCTEMBI;

—  HCIOJIB30BaTh MPUOOpPETEHHBIE
KOMIICTCHIIMM B IPAKTUYECKOU
NESITENLHOCTH W IIOBCEIHEBHOM

KU3HU s TpUOOpEeTeHUs OIbITa
JeSITeNIbHOCTH, MPEALIECTBYIONIEH

npodeccuoHalbHO, B~ OCHOBE
KOTOPOU JIGKUT XUMHS KaK y4eOHBIN

OCHOBAHUU MPEJCTABICHHBIX | TIPEAMET.
JTAHHBIX;
- MpeoOpa3oBBIBATH
rpaduk, TabmUIly, aUarpammy,
CXeMYy B TEKCT OHOJIOTHYECKOTO,
XUMHUYECKOTO WIn
OMOXUMUYECKOTO COJICPIKAHMSL.
[TpoexTHas — IPOBOJTUTH y4eOHO- | - OpraHW30BbIBAaTh W IPOBOJUTH
pabora. UCCIIEIOBATEIIBCKYIO WH/IBUYJIbHYIO
NEeSTeNbHOCTh 10  OMOXHWMHUHU: | UCCIEIOBATENbCKYIO  JIeATEIbHOCTD
BBIJIBUTaTh TUMOTE3bI, | MO0 OMOXUMHUH (WU pa3padaThiBaTh

IUTaHUpOBaTh paboTy, OTOMpaTh U
npeoOpa3oBLIBATE HEOOXOAUMYIO

UH(pOpMaLuIo, IIPOBOJIUTH
9KCIIEPUMEHTHI,
UHTEPIPETUPOBATh  PE3yJbTATHI,

J€JIaTh BBIBOAbI HA OCHOBC
MOJYYCHHBIX PC3YJIIbTATOB,
— MIPEACTABJIAATH 6I/IOXI/IMI/I‘-IGCKYIO
I/IH(pOpMaLII/IIO B BHIC TCKCTA,

WH/IMBU Ty JIbHBIH MIPOEKT):
BBIJIBUT'aTh TUIIOTE3bI, IUTAHUPOBATH
paborty, oTOUparth u
npeoOpa3oBbIBaTh  HEOOXOJAUMYIO
UH(POPMAIIHIO, TIPOBOIUTH
OKCIIEPUMEHTBI, HHTEPIPETUPOBATH
pe3yibTaThl, JejaTh BBIBOABI HA
OCHOBE TOJTy4CHHBIX

pE3yJIbTATOB, MPEACTABIATh MPOIAYKT




TaOJUIIBI, CXeMBI, TpaduKa, CBOUX HCCIICIOBAHUI;

JMarpaMMbl U JeJIaTh BBIBOJBI HA | — IMPOTHO3UPOBATH  MOCIEACTBUSA

OCHOBaHUU MPEACTABJICHHBIX | COOCTBEHHBIX  HCCIEAOBaHUN  C

JTAHHBIX; Y4E€TOM 3TUYECKUX HOPM U

- mpeoOpa3oBBIBATH IKOJIOTHYECKUX TPeOOBaHUI;

rpaduk, TaOMMIYy, AWArpamMMmy, | — HCIIOJIB30BATh NPHOOPETCHHBIC

CXeMYy B TEKCT OMOJOTHYECKOTO, | KOMIETCHIIMM B  IPaKTUYECKOU

XUMHUYECKOTO WIH | ACSITEIBHOCTH M TMOBCEIHEBHOMU

OMOXMMHUUYECKOTO COJICP>KAHMUS. KU3HH JUII TPUOOPETCHHSI ONBITA
JeSTeIbHOCTH, TPEIIIECTBYIOMICH
npoeCCHOHAIBHONW, B~ OCHOBE
KOTOPOM JIEKUT XUMHUS KaK y4eOHbIN
MIpEIMET.

D opMBbI KOHTPOJIS

KonTponb pe3ynpTaToB 00y4eHHMsT B COOTBETCTBMM C JIaHHOM 00pa3zoBaTelbHOMN
IPOTpaMMOi IPOBOAMTCS B ()OPME MMCHMEHHBIX U SKCIIEPUMEHTAIBHBIX PadoT, IpeAImoIaraeTcs
MPOBEICHUE TMPOMEKYTOYHOM W MTOroBOM arrectauuu. [IpoMexxyrouHass arTecTanus
MIPOBOJIMTCS B BHJIC TECTUPOBAHUS 10 TeMaM Kypca, IPUHUMAIOTCS OTYETHI MO MPAKTHYECKUM
paboTtaMm, CaMOCTOSTENIbHBIE TBOPYECKHE pabOThl, HWTOTOBBIE YUE€OHO-UCCIIEIOBATEIbCKUE
MpoeKThL. MTOTOBOE 3aHATHE MPOXOAWUT B BHUAE HAYYHO-TPAKTUUYECKON KOH(MEPEHIUH WIH
KpYIJIOrO CTOJIa, TJIe 3aCIylIUBAIOTCS JOKIAbl YYalIUuXCsl MO BHIOPAHHOM TeMe UCClIeJOBaHMUs,
KOTOpBIE MOTYT OBITh IPEACTaBIICHB B (opMe pedepara win OT4ETa MO HCCIEI0BATEIBCKON
pabore.

Cpoxku peanuzanuu
[Tporpamma paccuntana Ha 2 roga oOydenus. [lepruoauIHOCTD 3aHATHI: eKEHEACTBHO.
JnuTenbHOCTh OMHOTO 3aHATHS — | akageMHYECKHI Yac.

@®opMbI U METOIbI 00yUEeHUS
Yuurtens pacnpesensier yuyauxcs B yueOHyI0 rpymnny MOCTOSHHOTO COCTaBa.

OcHOBHOe coep:KkaHue MPOrPaMMBbI 3JIEKTUBHOI0 Kypca
YyeOHO-TEeMaTHYECKUH IJIAH

Ne TeMBI Ha3Banmue pa3iesioB u TemM KoanuyecTBO 4acos
Bceero \ Teopus \ IIpakTuka
10 xnacc

Tema 1 BBogusie 3adsgtusa. Xumudeckuii | 4 2 2
AKCIIEPUMEHT u uudpoBbie
1a00paTOPHH.

Tema 2 BBenenne B OMOXUMHUIO. 2 2 -

Tema 3 XUMHUUECKUI COCTaB OpraHu3MoB | 4 3 1

A oOmee ImoHATHE 00 OOMEHe
BCIIECTB M DHEPTUU B IKHUBOMH

pUPOJE.

Tema 4 benku. Pacman wu Ouocuntes | 8 6 2
OEJIKOB.

Tema 5 DepMEHTHI 6 4 2

Tema 6 BurtamuHbl 1 HEKOTOpbIE apyrue | 6 4 2

OMOJIOTHYECKU AKTHUBHBIC




COCIIMHEHMUSI.
Tema 7 HyxneunoBble kucinorsl u ux | 4 3 1
oOMeH.
11 xnacc
Tema 8 YreBos! U BX 0OMEH. 5 3 2
Tema 9 Jlumu el 1 UX OOMEH. 5 3 2
Tewma 10 buonoruveckoe okucieHue U | 2 2 -
cunre3 ATO.
Tema 11 T'opmonsl U uX ponb B oOmeHne | 8 6 2
BCIIICCTB.
Tema 12 BzaumocBszp u perymauus | 4 2 2
obMena BemectB. I[IpoGiemsl
OMOXMMHMYECKOM SKOJIOTHH.
Tema 13 ITpoekTHas paboTa 10 2 8
NTOTI'O 68 42 26

Copnepxanue nporpamMmsl

Tema 1. Xumnueckuit sKkCIepUMEHT U MPpoBbIe JabopaTopun
Hudpossie matunku. OOmme xapakrepuctuku. duznyeckue 3GQexTsl, UCHOIb3yeMbIE B
paboTe TaTIYHUKOB.

Tema 2. BeeneHue B OMOXUMUIO

buoxumusi — Hayka O KauyeCTBEHHOM COCTaBe, KOJIMYECTBEHHOM COJCpKAaHUU U
npeoOpa3oBaHUAX B MPOILECCE JKU3HEACATEIILHOCTH COCAMHEHUWH, 00pa3ylommx >KHBYIO
Mateputo. Micropus pa3Butusi OMOXUMHUH. POJTb OTEUECTBEHHBIX YUEHBIX B PAa3BUTHH OMOXHMHH.
B3auMocBsI3b OMOXMMHHM C MOJICKYISIpHOW Ouojorueid, OMOPU3UKOWM W OHOOPraHMIECKOM
XUMUeH. 3HaueHne OMOXUMHUH JUTS Pa3BUTHUSI OMOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, CEIbCKOTO
XO31CTBA, TCHETUKH M OKOJOTMU. MeToapl OHMOXMMHYECKHX HCCICAOBAaHUN W HX
XapakTepucTuka. lcrmonp3oBaHUE COBPEMEHHBIX CKOPOCTHBIX W aBTOMAaTH3HMPOBAHHBIX
(OU3NKOXUMHUYECKUX METOJIOB aHau3a il OMOXMMHUYECKUX Iiejieid. bruoxumudeckne MeTobl
MOHHUTOPHUHTA OKPYKAIOIICH CPEIIBI.

Tema 3. XuMuyeckuil cocTaB OpraHu3MOB U oOiee MOHATHE 00 oOMeHe BeUIeCTB U
SHEPrUM B )KUBOU IPUPOJIE

[lonsTe 0 riaaBHBIX OMOTEHHBIX dNIeMEHTaX. Makpo- U MUKPO3JIEMEHThI. 3aKOHOMEPHOCTH
pachpocCTpaHeHusl AJIEMEHTOB B kUBOM mpupoze. [loTpeGHOCTh OpraHU3MOB B XMMHUYECKUX
JJIeMeHTaX. buoreoxumudeckuii KpyroBOpOT BELIECTB B MPUPOJE — OCHOBA COXpaHEHUs
paBHOBecus Ouoceprl. MacmTabbl oOMeHa BemiecTB B KuBOil mpupoje. [lmactuueckue u
SHEPreTUYecKHe BellecTBa. bUomornueckn akTUBHBIE COEAMHEHUS, UX POJIb B KU3HH YEJIOBEKa,
KUBOTHBIX U pacTeHui. [IoHsATHE O IECTHIMIAX U UX BUJIAX.

Tema 4. benku. Pacag u OnocuuTe3 6€IKOB

Ponb GenkoB B MOCTpOCHUU U PYHKITMOHUPOBAHUM KUBBIX cUCTeM. [IoHsATHE O TpoTeome U
MPOTEOMHKE. AMUHOKUCIOTHBIN cocTaB 0enkoB. [IoHATHE O TPOTEMHOT€HHBIX AMUHOKHUCIIOTAX.
Crioco0 cBsi3M  aMUHOKHCIOT B OenkoBoit Mmonekyne. Ilentuasl. [lpupoanbie menTubI
(TmyTaTHOH, Ba30MpPECCUH, YHKE(DAIUHBI, SHAOPGOUHBL U Jp.), UX (PU3UOIIOTUYECKOE 3HAYCHHE U
WCIOJIb30BAHME B KAueCTBE MEIUIIMHCKUX MpermapaToB. XHUMHUYECKUH CHHTE3 NENTHIOB
3aJJaHHOTO CTPOCHHSI M BO3MOXKHOCTH HX MpuMeHeHHus. CTpyKTypa OETKOBBIX MOJEKYI.



[lepBuunast ctpykrypa OenkoB. IIpHHIMIIBI M METOJABI ONpEAETCHUs MEPBUYHON CTPYKTYpPHI
Oenka. Bropuunas u HagBTOpUYHAs CTPYKTYphl OenkoB. Ilonsitue 00 a- u P-koHopMausax
noymnentuanoil nenu (padots! JI. Iomunra). [Tapamerpsl o-crupany MOJUIENTHAHON LEMH.
CBs3b MEPBUYHOM W BTOPHUYHOM CTPYKTYp OenkoBoil mosekynsl. Knaccudukarus OeiaxoB 1o
3JIEMEHTaM BTOPUYHOW CTPYKTYpbl. JIOMEHHBIN MPUHLHUII CTPYKTYpHOM OpraHuzanuu OENKOB.
[lonsiTHE O CTPYKTYpHBIX U (PYHKLIHMOHAIbHBIX JOMEHaX (Ha IpUMepe MMMYHOTJIOOYIMHOB U
KaTQINTHYECKH AaKTUBHBIX OenkoB). TperwmuHass cTpykrypa OenkoB. Tumbl — CBsi3eid,
o0ecTeYnBarOIUX MOAICPKAHUE TPETUIHOU CTPYKTYPHI. JIMHAMUYHOCTD TPETUYHON CTPYKTYPBI
6enkxoB. CaMoOpranu3aysi TPETUYHON CTPYKTYPHI OSITKOBOW MOJIEKYJIBI U POJIb CHEIM(DUIECKAX
OeNKOB-IIANIEpOHOB B 3TOM mpouecce. Ilpeacka3anne mpoCTpaHCTBEHHOTO CTPOSHHS OEKOB
UCXOJsl U3 UX MEPBUYHOM CTPYKTYpbl. UeTBepTHUHAas CTpyKTypa OenkoB. KoHKpeTHbIEe TpUMeEpHI
YETBEPTUYHON CTPYKTYpbl O€NKoB (TeMOrjoOuH, JakTaT-AeTHApOreHasa, KaTajiaza U Jp.).
Homenknarypa u winaccudukanus OenkoB. DyHKIMOHAIbHAs Kiaccuukanus OElIKOB U
XapaKTEepPUCTUKA OTAENbHBIX TPYII: CTPYKTYPHBIX, COKPATUTENIbHBIX, 3aLIUTHBIX, TOKCUYECKUX,
PELENTOPHBIX U PETYAATOPHBIX. benku (MeTamioTHOHENHBI, TEMOTJIOONH U JIp. ).

Pacman OenkoB. ®depmeHtbl, ocymiecTBIsomue pacman OenkoB. IIporeacombr —
KOMIIJIEKCHl MPOTEOTUTHYECKUX (epmeHTOB. MakopHble O€IKM KpOBH KaK HCTOYHUKU
OMOJIOTMYECKH aKTHBHBIX NenTHa0B. MeTtabonu3m amMmuHoOkHcIoT. KoHeuHble MPOayKThI pacrajga
OENKOB M MYTH CBSI3bIBaHUS aMMHaka B opraHusme. Ilyrm HOBOOOpa3oBaHMSI aMHUHOKHUCIOT.
[lepBuuHbIE ¥ BTOPUYHBIE AMHMHOKUCIOTHL. 3aMEHMMblE U HE3aMEHUMbIE aMUHOKHCIIOTHI.
buocunTe3z OenkoB. MarpuuHas cxema OHMOCHHTE3a O€NIKOB. AKTUBHPOBAaHHE AMHHOKHCIIOT
(cuates  amumHOoamwi-TPHK).  Crpoenme  pubocom. CocTtaB  IPOKAPUOTHYECKUX U
sykapuotudeckux pubdocoM. IlomupuOocomsl. Dtambl TpaHCHSAUMN (MHULMALMS, SJIOHTALMd,
TepMuHanusa) U ux perymauua. Kopn OenkoBoro cuHre3a. OCOOEHHOCTH I€HETHYECKOro Koza
MHUTOXOHAPHUH U XJIOPOIUIACTOB.

JlaGopaTopHblie padoThI

1. Onpenenenuie cpebl paCTBOPOB aMHUHOKHCIIOT.

2. OnpeneneHue U30IEKTPUUECKON TOUKU KEITATUHBI.

3. Omnpenenenue TeMIepaTypsl MIABJICHUS AMUHOKHUCIIOT.
4. BausiHue TeMIiepaTypbl Ha CBOMCTBA OEITKOB.

5. Biusinue namenenust pH Ha cBolicTBa OEIKOB.

6. lIBeTHBIC peakuu Ha OCJIKU.

Tema 5. @epMeHTHI

Pa3HooOpa3ue KaTamuTHYEeCKH AaKTUBHBIX MOJEKyl. KaTaluTudecku aKTHUBHbBIE OCNIKH
(oH3uMBI), KatanuTHuecku aktuBHbie PHK (pnbo3umbl), KaTaquTHuecKd aKTUBHBIE aHTHUTENA
(a03umbl). Karanutuueckas ¢ynkuus OenkoB. Pasmuuuss B cBoiicTBax (epMeHTOB U
KaTaJIn3aTopoB MHOW mpupoabl. CrerduyHoCcTh AecTBUS (pepMeHTOB. Posib OTeuecTBEeHHBIX
yuénbix (M. II. IlaBnoB, A. E. bpaynmreitn, B. A. DOuremprapar u ap.) B pa3BUTHH
sH3UMOJIOTHU. TIoHsATHE O CYyOCTpaTHOM M aJUIOCTEPUUYECKOM LIEHTpaxX B MOJeKyie (hepMEHTOB.
depMeHTbI MOHOMEPHI (TPUIICHH, JU30LIUM) U MYJIbTUMEpPHI (IJIyTaTHOH-penykTasa). [lonstue o
koepmenTax. Kodepmentsr — nepenocunku Bogopoaa u snekrponos (HAJ[, HAI®D, ®A), u
atoMHbIX Tpynn (AT®, kopepment-A, HID-caxapa). MHOXkecTBeHHbIE (DOPMBI (PEPMEHTOB U
ux QyHKIMOHANbHOE 3HaueHue. M30(hepMeHThI JakTaTAeruIporeHasbl. 3Haue€HHE UCCIIEOBAHUS
MHO>KECTBEHHBIX (OpM (PEpMEHTOB JUIsI MEIMLIMHBI, T€HETHKH, CEJEeKIUH ¥ MOHHTOPUHTA
OKpyXaromei cpensl. Mexanusm JaeicTBusi gpepmeHToB. DepMeHT-CyOCTpaTHbIE KOMIUIEKCHI.
Koncranta mauccoumanun ¢pepmeHT-cyocTpaTtHoro komruviekca (KS) m koHcranta Muxasmnmca



(KM). AkrtuBaropbl W HHrHOUTOPHI (epMEHTOB. BiusHHMEe KCEHOOMOTMKOB HAa AKTUBHOCTD
¢depmentoB. Homenkinarypa u xinaccupukanus ¢epmeHToB. I[IpuHIMIBI Kiaccudukanum
¢depmenToB. IIpombllIIEHHOE TMOJydeHHE W TPAKTHYECKOE HCIIOJb30BaHUE (HEpPMEHTOB.
[lepcnekTHBBl MPAKTUYECKOTO HCIOJIB30BaHUA pPUOO3MMOB M a03MMOB JUisi  OOpBOBI ¢
3a00JIeBaHISIMU YEJIOBEKA.

JlabopaTopHbie padoThI
1. TepmonaOuIBHOCTH (PEPMEHTOB.
2. BiusiHMe akTUBATOPOB M HHTUOUTOPOB Ha paboTy (hepMEHTOB.

Tema 6. ButamMmuHbl 1 HEKOTOPBIE IPyTrHe OMOJIOTUYECKHA aKTUBHBIE COCTUHEHUS

Ucrtopust oTkpbITUS BUTAMUHOB. POJb BUTAMHWHOB B NMHUTAaHUM YEJIOBEKA M >KMBOTHBIX.
ABHUTaMUHO3bI, TUIOBUTAMHHO3BI, TUMEPBUTAMUHO3bI. COOTHOIIEHHE BUTAMHHOB U
koepmenToB. Buramepus. JKupopactBopumble BUTaMUHBL. ButamMmmH A u ero ywactue B
3putenbHoM akte. Butamunsl D, K u E u ux ponp B oOMeHe BemiectB. BogopactBopumbie
putamubbl. Butamunel B1, B2, B5, B6, B12, ux 3nadenue B oOMmeHe BemecTB. Butamun C
(ackopbunOBasi ~ kucnota).  PasHooOpa3ume  OMOJIOTMYECKH  aKTUBHBIX  COCIUHEHUH:
AHTUBUTAMHUHBI, AaHTHOMOTUKH, (UTOHIUABI, TepOUIIHUIbI, AehOJHAHTHI, POCTOBHIC BEIIECTBA
(BayKHEHUIITNE TIPE/ICTABUTENIN U MEXaHU3MBI JICHCTBUA).

JlaGopaTopHbie padoThI
1. KauecTBeHHas peakiusi Ha BUTaMUH A.
2. KonnuecTtBeHHOE onpeiesieHre ButamruHa P B yae.

Tema 7. HyknenHoBbIE KUCTOTHI U UX OOMEH

Hcropusi OTKpBITUS M M3YYEHHs HYKIECHHOBBIX KHCJIOT, HX XUMHYECKHM COCTaB.
XapakTepucTuKa IIyPUHOBBIX W NHUPUMHAMHOBBIX OCHOBaHUM, BXOJSIIMX B COCTaB
HYKJIEMHOBBIX KHCJIOT. J[Ba THNa HYKJIEHMHOBBIX KHCIOT: JE€30KCHPUOOHYKIEHHOBAas KHCIOTa
(IHK) u pubonyknennoBas kuciora (PHK). Pasmuuus mexny JIHK w PHK mo cocraBy
IJIABHBIX Aa30THCTBIX OCHOBAHUM, MEHTO3aM, MOJIEKYJSIPHOW Macce, JOKaJIW3alud B KIETKE U
dbyakuusam. Ctpykrypa u ¢pynknuu JTHK. Conepxanne JIHK B opranusme u jokaauzanus e€ B
KIIeTKe (Spo, MUTOXOHJPHH, XJopoIluiacta, snucombl). Pasmep u ¢opmsl monexkyn JIHK.
KonbueBas dopma JIHK HekoTopwix ¢aroB, MUTOXOHJIpPUH M XjoporutacToB. [lepBuuHas
ctpyktypa JHK. VYcmexu wu mepcnekTuBbl B paciMPpoBKE CTPYKTYpPhl T'€HOMOB
MUKPOOPraHU3MOB, paCT€HUU U KUBOTHBIX. [IpoekT «I'eHoM yenoBeka». BropuuHas cTpykrypa
JHK (monens Ix. Yorcona u @. Kpuka). KoMmmieMeHTapHOCTh a30THCTBIX OCHOBaHUM U €&
3HAUYEHHE JIJIs1 BOCIIPOU3BEACHUS CTPYKTYPbl TEHOMOB.
Tpernunas crpykrypa [HK. Csepxcnupanuzauus JIHK. M30bITOYHOCT, U KOMMIAKTHOCTH
mouiekyn JIHK. Crpoenne xpomatnna. Myrauuun B JIHK u ¢akTopsl, uxX BbI3bIBarONIUE.
Penmapanus crpykrypst JJHK u e€ 3Hauenuwe pans coxpaHeHuss BuaoB. HacnenctBeHHbie
3aboneBanus. PHK, ux kmaccudukanus (TPHK, pPHK, MPHK, msPHK, ™mPHK, BupycHsbie
PHK). CpaBuutensHas xapakrepuctuka BujioB PHK no ux ctpykrype u ¢pynkuusam. Mexanusm
ouocuntesa (pemnukanuu) JIHK. ®epments (PHK-mommmepasza, JHK-nommmepasa, JIHK-
nurasza) u OeiakoBbie (GakTopbl, ydacTBytomue B peruukanuu JJHK. Pernukanvonnas Buika u
sranbl OmocunTe3a JIHK. OcobGeHHocTn perumkanuu y mnpo- U sykapuoT. buocunres PHK
(TpaHCKpHUMIHS) U €€ perysaius y npo- U dykapuoT. [IoHsITHEe 0 TPaHCKPUNITOHAX M OMEePOHAaX.
Cospesanue (npoueccunr) PHK. Crutalicunr u ero Buapl. Ayrocmaicusr. «PerakrupoBanue»
PHK. Ob6partnas TpaHCKpunuus U €€ 3HaueHHe Jis CYIIEeCTBOBaHMsS BHUPYCOB (Ha IMpHMeEpe



BHUpyca HMMMYHOJE(HIMTAa YeJOBeKa W BHUPYCOB TPHIINA) U BHYTPUTCHOMHBIX IEPECTPOCK.
IIoHATHE O NMOABMKHBIX I'EHETUYECKUX JJIEMEHTAX M HMX 3HAYCHUU JUIS 3BOJIIOLMM I'€HOMOB.
[ToHATHE O reHeTMYEeCKON MHXKEHEPUH. I IpUHIMIIBI U CTPATErHK MOJIEKYJIIPHOTO KJIIOHUPOBAHMSL.
JIOCTIDKEHUS ¥ IEPCIEKTHBBI MOJIEKYIIIPHONH OMOTEXHOJIOTHH.

JlabopaTopHble padoThI
1. Beiienenue HyKJI€ONPOTENHOB U3 JPOKKEH.

Tema 8. YrneBoasl u ux oOMeH

Knaccugukanus yrinesonos. [IpocTeie yriaeBonsl (MOHOCAXapuabpl) M WX TMPEICTABUTEIN
(pnbo3a, rmoko3a, (QpykTo3a, ramakro3a). CrnoxHble yriaeBoisl. [lucaxapunel (caxaposa,
JaKkTo3a, Manbro3a). llomucaxapuipl, UX CTPYKTypa W MpeACTaBUTENM (TJIMKOTEH, Kpaxmad,
KJIeT4YaTKa, XUTHH). DYHKIMKU YIIIEBOJOB (PHEpreTuyeckas, Merabonnyeckas, pelenTopHas u
ap.). I'muxonporenHsl Kak AeTepMUHaHTHI rpynn kpoBu. OOmeHn yrieBonos. Ilytu pacmana
noyucaxapuaoB. Perymsanust ¢gocdoponuza mpu ydactuu TopMoHOB, G-6enmkoB, TAM®D u
npoTernHKrHA3. OOMeH riTroK030-6-ocdara (TMXOTOMUYECKUH 1 aOTOMHYECKHA myTH). OOMeH
MUPOBUHOTPAAHON KUCIOTHI. [ mnkonu3. CiuptoBoe O6poskeHue. JlelicTBrUe 3TaHOIa HA OpraHu3M
YeloBeKa. [TomudepmMeHTHBIE ~ KOMIUIEKC ~ OKHUCIMTENBHOTO  JI€KapOOKCUIMPOBAHUSA
MUPOBUHOTPAAHON KUCIOTHI. LUK TpukapOOHOBBIX M AUKApPOOHOBBIX KHUCJIOT, €0 3HAYEHUE B
oOMeHe BemlecTB U oOecreueHuu opraHusma sHeprueil. buocunres yrineBoaos. [lonstue o
MEPBUYHOM OMOCHHTE3€E YTIIeBOAOB. [ mokoHeoreHe3. buocunres omro- U nojmcaxapuaos.

JlaGopaTopHblie padoThI
1. IIBeTHBIC peakUM Ha Kpaxmal.
2. KadecTBEeHHbBIEC pPEAKIMIO HA MOHO- U JUCaXapHIbl.

Tema 9. JIunmuael 1 ux oOMeH

OOmias xapakTepucThka W Kiaccupukanus JTunuaoB. CTpykTypa U (QYHKIUH JIMITHJIOB.
Ponp mmumoB B mocTpoeHMHM —Ouosiormueckux MemOpaH. CrTpykrypa ©  (QYHKIHH
aunonporernHoB. OOMeH >kupoB. Pacman XKUpOB M [-OKUCIICHHE BBICIIMX JXHPHBIX KHCIIOT.
['MTMOKCHIICBBIN MK U €r0 POJIb BO B3aMMOCBSI3M OOMEHA JIMIIUIOB W YIJIEBOAOB. MeXaHH3M
OMOCHHTE3a BBICIIMX J>KHPHBIX KHCIOT. buocuHTe3 TpuriauiepuaoB. Hapymenus B oOMmeHe
KUpoB. OKHMpEeHHUEe W €ro MNPUYMHBL. BOCKH, HMX CTpocHHME, (QYHKIMU W NPEICTABUTEIIN
(ciepmarnet, muenanHbIi Bock). Ctepuabl. CTepoibl (X0JIecTepo, 3procrepot u ap.). CTpykTypa
U (QYHKIMH CTEPOMIOB (XOJeBas KHUCJIOTA, CTEPOUAHBIE TOPMOHBI). DochoaunumabL.
buonoruueckas ponb QochomunuaoB. DochHOMHO3UTHUABI KAK HCTOYHHUKHA BTOPHYHBIX
MOCPETHUKOB TOPMOHOB.

JlabopaTopHbie padoThl
1. Onpenenenuie TeMepaTypsl IIABIEHUS U 3aTBEPACBAHUS XKUPOB.
2. OMynbIrupOBaHUE KHUPOB.

Tema 10. buonornueckoe okucinenue u cuates ATD

Hctopus u3ydyeHus NpoueccoB OMOJIOTHYEcKOro okucieHus: padotsl A. H. baxa, B.
W.ITannaguna, O. BapOypra, B. A. Durensrapara. PasnooOpasue pepMeHTOB OHOJIOTHYECKOTO
okucneHus. CUCTeMbl MUKPOCOMAJILHOTO OKHcIeHus B kieTke. L{utoxpom P-450 u ero posb B
JETOKCUKAIMM KCEHOOMOTHKOB. CyNepoKCHJIMCMYyTa3a, Karaja3a W HX pOJb B 3allUTe
OpraHusMa OT aKTUBHBIX (hopM kuciopoga. ComnpspkeHue OKUcIeHHs ¢ (GochopuaIupoBaHUEM.



Cybcrparnoe dhochopunupoBanre u GocHOpUIHPOBAHUE HA YPOBHE JCKTPOHHO -TPAHCIIOPTHOU
nenu. Ilonstue o compsratouieit memOpane muroxoHapuil. Ctpoenue npotonHoit AT®azbl u
BEPOSITHBIE MEXaHU3MBbI cuHTE3a ATO.

Tema 11. 'opMOHBI U UX POJIb B 0OMEHE BEILECTB

Knaccugpukamuss ropmonoB. CTepougHble TOPMOHBI: KOPTHKOCTEPOH, TECTOCTEPOH,
ACTPAAMOJ, 3KAU30H. MexaHu3M JeHCTBUS CTEpOUIHBIX TOPMOHOB. llenTuaHbIE TOPMOHBI.
XapakTepucTUKa MHCYJIMHA, TOPMOHA pOCTa, THUPEOTPOIIMHA, TIacTpuHA, Ba30IPECCHHA.
MexaHu3M AelcTBUS MENTUIHBIX TOPMOHOB (Ha NMpUMEpE IUIIOKareHa U uHcyauHa). CaxapHblit
maber W ero BHUAbL. lIpoume TOpMOHBI (aapeHalnH, ayKCHH, TMOOEpeTMHBI, IUTOKUHHUHBI,
MpOCTarjiaHAuHbl), UX CTPYKTypa M MEXaHW3M JEUCTBUA. PUIM3UHT-pakTOppl TOPMOHOB.
Hetiporopmons! (3H10puHEI 1 3HKepaInHbI). [[puMeHeHne TOpMOHOB B METUIIMHE U CEJIbCKOM
XO3SIUCTBE.

JlabopaTopHbie paGoThI

1. KayecTBEeHHBIE peaKIIMu Ha UHCYJIMH.

2. Peakuus afpeHanHa C XJIOPHBIM KEJIE30M.
3. Peakuusd ajipeHaqnHa ¢ MOI0M.

Tema 12. B3aumocBsizp u perymsnuss oOMeHa BemiecTB. [IpoOreMbl OHOXHMHUYECKOM
9KOJIOTHUH

OO01ue npeacTaBieHusl O B3aMMOCBSI3U OOMEHa BELeCTB B KieTke. [loHATHE 0 KITI0UeBbIX
MeTaboHuTax (MUPOBUHOTpPATHAS KHUCIOTa, KopepMeHT-A u 1p.). B3amMocBsI3p OGenKOBOro u
HYKJIIEHHOBOTO OOMEHa, 3HAu€HHE pEryIsITOPHBIX OenkoB. B3auMoCBS3b YIIeBOAHOTO U
O0enkoBoro oOMeHa. Pois mupoBHHOTpamHON KHCIOTH M IMkia KpeOGca B ATO# B3aMMOCBS3H.
B3aumocBs3p oOMeHa yYriaeBOJOB U JMIKAOB; POJb AalETWIKOH3MMa-A B 3TOM IIpolecce.
YpoBHU perynasiuu oOMEHa BEIIECTB: KJICTOYHBIM, OpPraHU3MECHHBIA U TOMYJISIIMOHHBIN.
TpanckpunUMOHHBIN (ONEPOHHBIN) ypOBeHb peryasiuud. OCHOBHBIE MEXaHU3Mbl PETYISIUU
oOMeHa BemiecTB B KieTke. OpraHu3MeHHbI YpOBEHb peryisuuu. ['opMoHanIbHas peryisuus
oOMena BemiecTB.Kackaguplii MeXaHU3M pETYISIIIUM C YYacCTHEM TOPMOHOB M BTOPUYHBIX
nocpeqHUKoB. [lomymsIIMOHHBIN ypOBEeHb peryisuud. AHTUOMOTHKH MHKPOOOB, (UTOHLUIBI
pacTeHMii, TeIEeProHbl KUBOTHBIX M WX BJIHMSHHE HA MPOLECCHl KU3HEIEATEIBHOCTH. DKOJIOr0-
OMOXMMHYECKHE  B3aUMOJCWCTBHUS C  YYaCTHEM  Pa3UYHBIX  TPYII  OPraHU3MOB:
MUKpPOOPIraHU3MOB, T'pUOOB, BBICIINX PACTEHMI, XKUBOTHBIX. TOKCHHBI pacteHuil. [lumieBbie
nereppeHTbl U aHtuduaaHTel. [lumieBbie aTTpakTaHTBl U CTUMYISITOPBL. XEMOPETYIATOPHI,
BO3JICHCTBYIONIME Ha MO3BOHOYHBIX >KMBOTHBIX. HakomjeHue W UCHOJIb30BaHHE >KUBOTHBIMU
BTOPUYHBIX META0O0JIUTOB pacTEHUH. AHTPOINOTEeHHbIE OMOAKTHUBHBIC BEIIECTBA M MPOOIEMbI
XMUMHUYECKOTO 3arpsizHeHus ouochepsl. DKOJOTHUecKd Oe30macHbie CIOCOObl BO3JIECHCTBUS Ha
pa3IUYHbIE BUBI )KUBOTHBIX, PACTEHUI U MUKPOOPTaHHU3MOB.

Tema 13. [IpoekTHast pabota

IIpennaraercs uist MPOEKTHON pabOTHI ClIEAYIOIINE TeMbI (TPUMEpPHBIE):
1. KauecTBeHHbIE peakI[Mi Ha aMUHOKHUCIIOTBI U OEJIKH.
2. llpuroToBieHue pacTBopa Oenka (AMyHOro ansOymuHa). Pa3neneHue 6eIKoB KypHHOTO siiila
1o UX pactBopuMocTH. JleHatypanus 6erakoB (oOpatumasi 1 HeoOpaTHUMas).
3. CpaBHUTENbHBIN aHAJIN3 MPOJYKTOB KUCIOTHOTO W (PEPMEHTATUBHOTO TUAPOIH3A TU- U
MoJiucaxapui0B (Ha IpuMepe caxapo3bl U KpaxMaina).
4. CneuuduyHOCTb JeiicTBUs GepMEHTOB (aMUIa3a).



5. BinusiHue Ha aKTUBHOCTH ()EPMEHTOB TemIeparypsl, pH, akTHBaTOpOB 1 MHTUOUTOPOB.
6. Brigenenue puOOHYKICOPOTEHHOB U3 APOACKEH.
7. KauecTBeHHOE OmpeiesieHHe MPOAYKTOB THAPOIIN3a PUOOHYKIICOIPOTEUHOB.

8. Brblmenenue riMKoreHa W3 TEYEHH KUBOTHBIX. COIOCTaBIIEHHE CTPYKTYphI TJUKOTEHA U

Kpaxmasna.
9. Paznenenue yriaeBoJ0B METOJOM TOHKOCIOWHOW XpoOMaTorpadu.
I'maponns )kupoB 1O IEHCTBUEM JINIIA3BI.
BinsiHue jxemuu Ha aKTUBHOCTD JIMIIA3bI.
KauecTBeHHbIE peakiuy Ha TOPMOHBI.

10.
11.
12.
13.

buorennas KJIaCCI/I(l)I/IKaHI/IH XUMHUYCCKUX JJICMCHTOB.

buonornueckn akTuBHbBIC BelIECTBA. BUTaMHUHBI.
buonornuecku akTuBHBIE J0OABKU: TTPO(aHAIMS WIH MTOJIB3a?
buonoruueckast pojb BUTAMUHOB.

14. Buramun C u ero 3HadyeHue.

15. MHckyccTBeHHBIE )KUPBI — yrpo3a 37J0POBbIO.
16. Hcmosb30BaHMEe JPOXKIKEH B MHUIIEBON MPOMBIIIJICHHOCTH.

17. WccnemoBanue (pu3MKO-XUMUYECKUX CBOMCTB MOJIOKA Pa3HBIX MPOU3BOIUTEIICH,
MMEIOIINX SKOJOTUUECKHH cepTh(duKar.
18. MHox B IpoayKTax MUTAHUS U BIMSHHUE €T0 HA OPraHU3M YeI0BeKa.

TemaTu4eckoe MIIAHUPOBAHUE

Pa3znen yueOHOrO

OcHoOBHOE co/lep:KaHue M0

XapaKkTepuCTHKA JIesITeIbHOCTH

Kypca, KoJI-BO TeMaM yyammXxcst
JacoB
10 kmacc
XUMHYECKUI Merto 161 HaydHOTO - BBIIIOJIHATE XUMHUYECKUN
AKCIIEPUMEHT M | TTO3HAHMAL. AKCIIEPUMEHT, COOMPATH,
nudpoBbIe XHUMHUYECKUH IKCIIEPUMEHT WCII0JIh30BaTh U pa3OupaTh

naboparopud, 4 4.

KaK METOJ{ HAy4HOTO
HIO3HAHMS.

udposbie gaTunku (c
UCTIOJIb30BaHUEM
00opyoBaHuUs LEHTpa
«Touka pocTay).
Hudposas nadopatopus (¢
YICTIOJIb30BaHUEM
00opyioBaHuUs LIEHTpa
«Touka pocTay).

XUMUYECKHE TPUOOPBHI,
anrmaparbl ¥ yCTAaHOBKH,
UHTEPIPETHPOBATH, 0(HOPMIIATH
pe3yIbTaThl XUMUYECKHX
OTIBITOB,;

- coOmroaaTh MpaBuiIa paboTHI C
XUMUYECKUM 000pYyIOBaHUEM,
peakTuBaMu, U(GPOBBIMH
JATYHNKAMH.

Bsenenne B
OMOXHMMUIO, 2 Y.

buoxumus kak Hayka.
MeTto1pl OMOXUMUAYECKUX
HUCCJIEIOBAHUIL.

- OTIMCHIBATh BAKHEHIITHE Pa3/eibl
U 3HaUYeHUe OMOXUMUU;

- coOmo1aTh NMpaBuiia paboThI C
XUMHUYECKUM 000pyJOBAHUEM,
peakTuBaMu, HU(POBHIMU
JATYNKaAMH;

XHUMHYECKHM COCTaB
OpraHu3MOB H
oO1iee MOHATHE 00
oOMEHE BEILECTB H
SHEPruh B KUBOU
pupoae, 4 u.

XHUMHUYECKHE PIIEMEHTEHI B
JKUBOM IPUPOJIE.
buoreoxumuueckui
KpPYrOBOPOT BELLIECTB B
MIPUPOJIE.

buonornuecku akTuBHEBIE

- 1aBaTb XapaKTCPUCTUKY
HpCIlCTaBHTCHCﬁ OCHOBHBIX
KJIaCCOB COGHHHCHHﬁ, BXOAAIIHUX B
COCTaB JKMBOM MaTCpuu;,

- IPUMCHATH OCHOBHBIC ITPUHIIUIIBI,
JIC)Kauec B OCHOBC




COCAMHCHU.
HGCTI/IHI/II[BI 1 UX BUABI.

KOJINYECTBEHHOTO U
Ka4eCTBEHHOTO aHaJN3a;

- HaXOIUTh UHPOPMAITUIO O
BEIIECTBAX B HAYYHO-TIOMYJISAPHON
JUTEpaType, XUMHUECKUX
CJIOBApSX U CIIPABOYHUKAX,
aHAJM3UPOBATh U OLICHUBATH €€,
NEPEBOIUTH U3 OJHOU (HOPMBI

B Ipyry1o,

- Ha0JII0/1aTh U BECTH IPaMOTHBIE
3aIMCH HAOJII0TACMEBIX SIBJICHHIA;

- coOM0IaTh NpaBuia paboTel ¢
XUMHUYECKUM 000pYyJOBaHHEM,
peakTuBaMHu, HPPOBHIMU
JaTYNKaAMH,

- IPOU3BOIUTH CPAaBHUTEIIBHBII
aHAJIN3 TIOJYYEHHBIX PE3yIbTATOB,
JIeTIaTh BBIBO/IBL.

beakn. Pacman wu
OuoCcHHTE3 OCJIKOB,
8 4.

Ponp GenkoB B MOCTpOEHUH U
(O YHKITMOHUPOBAHWMH YKUBBIX
cuctem. JlaboparopHas
pabota «Ornpeaenenue
Cpembl pacTBOPOB
AMUHOKHCIIOT) C
HCIOJIb30BaHUEM
000pyI0BaHUs IIEHTPA
«Touka poctay.

[Tenrrunpr. JlaboparopHas
pabota «Ornpeaenenue
TEMIEPATYpHhI IIABJICHUS
AMUHOKHCIIOT) C
UCIIOJIb30BAHUEM
000py/I0BaHUs LIEHTPA
«Touka pocTay.

CrpykTypa GeJIKOBBIX
MOJIEKYIL.

Homenknarypa u
KJaccuduKaius OSIKOB.
JlaGopaTtopHas pabota
«IBeTHbIE peakuu Ha
OENKM» C UCTIOIb30BAaHHEM
000pynOBaHuUs IIEHTpA
«Touka pocTay.

Pacnag Genkos.
JIaGopaTopHble pabOThI
«BnusHue TemmnepaTypsl Ha
CBOMCTBA OEIKOBY,
«Bnusnue nusmenenus pH Ha
CBOMCTBa OEIKOBY C
HCIIOJIb30BaHUEM
000pynOBaHUs IIEHTPA
«Touka pocTay.

- 1aBaTh XapaKTEPUCTUKY
MPEICTaBUTEIIEH OCHOBHBIX
KJIaCCOB COCIMHECHUM, BXOAAIINX B
COCTaB KUBOU MaTEPHH;

- OIIACHIBATh U OOBACHATH
MEXaHU3MbI CHHTE3a M pacraja
0OEJIKOB;

- IPUMEHSTH OCHOBHBIC TTPUHITUIIBI,
JIe)Kale B OCHOBE
KOJIMYECTBEHHOTO U
KauyeCTBEHHOTO aHaJIN3a;

- ONIPEACIIATh MPUHAIC)KHOCTD
BEIIIECTB K OMPEACIICHHOMY KJIaccy
COCIUHEHH;

- MPOBOANTH KAYECTBEHHBIE
peakuuu Ha OeKu;

- HaXOUTh UH(HOPMAITUIO O
BEIIECTBaX B HAYYHO-MOMYIISIPHOM
JIUTEepaType, XUMUUIECKHX
CJIOBapsX U CIPAaBOYHHUKAX,
aHAJM3UPOBATH U OIICHUBATH €€,
MEePEBOIUTH U3 OJTHON (hOPMBI

B JIPYTYIO;

- HaOJIIO/IaTh U BECTH IPAMOTHBIE
3aIlMCH HAOIIOJAaEMBIX SIBIICHUI;

- coOmo1aTh NMpaBuiia paboThl C
XUMHYECKUM 000pYIOBaHHEM,
peakTUBaMu, IUPPOBBIMU
IaTYNKaMU;

- IPOU3BOJIUTh CPABHUTEIBHBIHN
aHaJIU3 MOJYYEHHBIX PE3YJIbTATOB,
JIelIaTh BBIBOJIEI.




Buocunres 6e1K0B.

Kox 6eaxkoBoro cunresa.
Pemenne 3amau Ha
OnocuHTE3 OCIIKa.

depMeHTHL, 6 u.

Karanutinaeckn akTHBHBIE
MOJICKYJTBI.

®depMmeHTHI: 001as
XapaKTePUCTHKA.
JlaboparopHas paboTa
«TepMoIabUIBLHOCTD
(bepMeHTOB» C
WCTIOJIb30BAHUEM
000pyI0BaHUs IIEHTPA
«Touka pocTay.
KodepmenTsr.

MexaHu3M AeNCTBUS
¢depmentos. JlabopaTopHas
pabota «BnusHue
aKTHBATOPOB U HHTHOUTOPOB
Ha paboTy pepMEHTOB» C
WCTIOJIb30BaHUEM
000pyI0BaHUS IICHTPA
«Touka poctay.
Howmenknarypa u
kiaccudukanus GepMeHTOB.
[TIpompbllITIEHHOE TOTy4YEeHHE
U MIPaKTHYECKOe
HCIIOJIb30BaHUE (PEPMEHTOB.

- OIIUCBIBATH U OOBSACHSATH
MEXaHH3Mbl CHHTE3a U pacnajia
(epMEeHTOB,

- IPUMEHATH OCHOBHBIC TTPUHIIHITHI,
JeKalue B OCHOBE
KOJIMYECTBEHHOTO U
KayeCTBEHHOT'O aHaJIN3a;

- OIPENENATh IPUHAIC)KHOCTD
BELIECTB K ONpEAEICHHOMY KJIaccy
COCTMHEHUH;

- IPOBOJIUTH KaUe€CTBEHHBIE
peakuuu Ha GEepMEHTHI;

- HaXOUTh UH(HOPMAITUIO O
BEIIECTBaX B HAyYHO-TOMYIISIPHOMN
JUTepaType, XUMUUYECKUX
CJIOBApSX U CIIPaBOYHUKAX,
aQHAJIM3UPOBATH U OLIEHUBATH €€,
NEPEBOJIUTH U3 OJJHOU (HOPMBI

B IpyTytO,

- HaOII0/1aTh U BECTH IPAMOTHBIE
3anucy HabJI0JaeMbIX SIBJICHMUIA;

- coOmroaaTh mpaBuiIa paboThI C
XUMHYECKUM 000pYIOBaHHEM,
peakTUBaMu, HUPPOBBIMU
JTaTYNKAMU;

- IPOU3BOJIUTH CPAaBHUTEIBHBIN
aHaJIU3 MOJYYECHHBIX PEe3yJIbTaTOB,
JIeJIaTh BBIBOJIBI.

Burtamuab! u
HEKOTOpBIC JIpyrue
OHOJIOrMYECKHU
AKTHUBHBIE

coeauHeHus, 6 .

ButamuHsbl 1 UX poib B
NUTAaHUU YEJIOBEKa U
YKUBOTHBIX.

Butamun A. JlaGoparopHas
pabota «KayecTBeHHas
peakuusi Ha BATaMUH A» ¢
UCII0JIb30BaHUEM
000py/nOBaHUA LIEHTpA
«Touka poctay.

Buramuns: /I, K n E.
Burtamunsl rpynnesl B.
Butamun C.

Paznoo6pazue Ouonoruuecku
AKTUBHBIX COEAMHEHUII.
JlaGopatopHas paboTa
«KonnuectBeHHOE
omnpeneneHue ButaMmuHa P B
4ae» C UCTOJIb30BAHUEM
000pynOBaHUs IIEHTPA
«Touka pocTay.

- 1aBaTh XapaKTEPUCTUKY
MPEJCTAaBUTEIEH OCHOBHBIX
KJIaCCOB COCIMHECHUM, BXOISIIINX B
COCTaB )KMBOW MaTepuH;

- OIIUCHIBATh U OOBSACHATH
MEXaHU3Mbl CHHTE3a U pacrajaa
BUTaMMHOB,

- IPUMEHSITh OCHOBHBIC MPUHIIMIIBI,
JIEKaIllie B OCHOBE
KOJIMUYECTBEHHOTO U
KaueCTBEHHOTO aHaJIN3a;

- OIIPENENATh IPUHAJIEKHOCTD
BEILIECTB K ONPEAEICHHOMY KJIACCY
COCJIMHEHUH;

- IPOBOJIUTH KaYECTBEHHBIE
peaKkMy Ha BUTAMUHBI;

- HaXOIUTh UHPOPMAITUIO O
BEILIECTBAX B HAYYHO-TIOIMYJISIPHOMN
JIUTEpAType, XUMUUECKHX
CJIOBAPSAX U CHPABOYHHUKAX,




aHAJTM3UPOBATh U OLIEHUBATH €€,
NEPEeBOIUTH U3 OJHOM (HOPMBI

B Ipyry1o,

- HaOJII0/1aTh U BECTH IPAMOTHBIE
3aIIiCH HAOIIOJAaCMBIX SIBJICHHIA;
- co00aTh NpaBuia pabdoTel ¢
XUMHUYECKUM 000pYJOBaHUEM,
peakTuBaMHu, HPPOBHIMU
JaTYNKaMH,

- IPOU3BOIUTH CPAaBHUTEIIBHBII
aHaJIU3 TIOJYYEHHBIX PE3yJIbTATOB,
JIeTIaTh BBIBOJIBL.

Hyxnennosrie HyxknenHnoBbie KUCTOTHI: - 1aBaTh XapaKTEPUCTUKY
KHCJIOTBI U HX | O0IIas XapaKTepUCTHKA. MIPEICTaBUTENICH OCHOBHBIX
obmeH, 4 u. JlabopaTtopnas pabota KJIACCOB COEMHEHUH, BXOISAIINX B
«Brpraenenne COCTaB )KMBOW MaTE€pHUH;
HYKJICOTIPOTEUHOB U3 - OMUCHIBATH U OOBSICHATH
TIPOKIKEN C MEXaHU3Mbl CHHTE3a U pacraja
WCTIOJIb30BAaHUEM HYKJIEMHOBBIX KHUCJIOT;
000pyI0BaHUS IIEHTPA - MPUMEHSTH OCHOBHBIC TTPHHIIHITHI,
«Touka pocTay. JIeXKaIIe B OCHOBE
Jle30kcuprOOHYKIEMHOBAS KOJIMYECTBEHHOTO U
kucnota (IHK). KAaueCTBEHHOT'0 aHAJIN3a;
PuGonyknenHoBas KucioTa - OIPENENATh MPUHAATIC)KHOCTD
(PHK). BEIIIECTB K OMPEICICHHOMY KJIaccy
I'eneTnueckas uHxXeHepus, COCIUHCHH;
MOJIEKYJISIpPHOE - HaXOIUTh UHPOPMAIUIO O
KJIOHUPOBaHHUE, BEUIECTBaX B HAyYHO-TOMYIISIPHOM
MOJIEKYJISIpHast JUTEepaType, XUMUYECKUX
OMOTEXHOJIOTHSI. CJIOBApSX U CIIPABOYHUKAX,
aAHAJIM3UPOBATH U OLICHUBATH €€,
MEPEBOJIUTH U3 OJTHOU (HOPMBI
B JIpYyry1o;
- HaOJIO/IaTh ¥ BECTH IPAMOTHbBIE
3anucy HaOI0JaeMbIX SIBJICHMUIA;
- coOmroaaTh mpaBuiIa paboTHI C
XUMHYECKUM 000PYIOBaHHEM,
peakTUBaMu, HU(PPOBBIMU
JTaTYNKAMU;
- IPOU3BOJIUTH CPABHUTEIIBHBIN
aHaJIU3 MOJTYYCHHBIX Pe3yJIbTaTOB,
JIENIaTh BBIBOJIBI.
11 knace
YrneBoasl W uX | YIUIEBOJBI: 001as - IaBaTh XapaKTEPUCTUKY
oOMeH, 5 4. XapaKTEePUCTHKA. MPEACTABUTENEH OCHOBHBIX

JlaGopatopHas paboTa
«KadecTBeHHBIE peaKkny Ha
MOHO- M JUCaXapUIbl» C
UCIIOJIb30BaHUEM
000pynOBaHUs IIEHTPA
«Touka poctay.
['MMKONIPOTENHBI KaK

KJIaCCOB COCIMHEHUM, BXOIAIINX B
COCTaB XUBOU MaTEpHH;

- OIIUCBIBATH U OOBSACHATH
MEXaHU3Mbl CUHTE3a U pacraja
YTJIEBO/JIOB,;

- MPUMEHSTH OCHOBHBIC MTPUHIIUIIHI,
JIEJKaIlle B OCHOBE




JCTEePMUHAHTBI TPYIIT KPOBH.
OOMeH yrieBooB.

Hukn TpukapOOHOBBIX U
TUKapOOHOBBIX KHCIIOT.
buocuHTes yrinesoioB.
Jlaboparopuas padboTa
«1lBeTHbIE peakuy Ha
Kpaxmain) ¢ UCIIOJIb30BaHUEM
000pyI0BaHUS LIEHTPA
«Touka pocTay.

KOJINYECTBEHHOTO U
KayeCTBEHHOI'O aHaJIN3a;

- OTIPENIENATh MPUHAIIIC)KHOCTD
BELIECTB K ONPEAEICHHOMY KJlaccy
COCIUHEHU;

- HaX0JIUTh UHPOPMALUIO O
BEIIECTBAX B HAYYHO-TIOMYJISIPHON
JUTEpaType, XUMHIECKIX
CJIOBApSX U CIIPABOYHUKAX,
aHATM3UPOBATh U OLICHUBATH €€,
NEPEBOIUTH U3 OJHOU (HOPMBI

B Ipyry1o,

- IPOBOJIUTH KAYECTBEHHBIC
peaKIuu Ha YTIIEBOIBI;

- Ha0JII0/1aTh U BECTH IPAMOTHBIE
3aIMCcH HAOJIIOTaeMEBIX SIBJICHHIA;

- coOM0aTh MpaBuia paboTel ¢
XUMHUYECKUM 000pYZIOBaHHEM,
peakTuBaMu, IH(HPOBBEIMH
JaTYNKaMH,

- IPOU3BOIUTH CPAaBHUTEIIHHBII
aHaJIN3 TIOJYYEHHBIX PE3yIbTATOB,
JIeTIaTh BBHIBOJIBL.

JIunmn et
obMeH, 5 4.

u

nux

Jlunuaer: ob1as
XapaKTePUCTHKA.
JlaGopaTtopnas pabota
«OmnpezeneHne TeMIepaTypsbl
TUTABIICHHSI U 3aTBEPACBAHUS
KHPOBY» C HCIOJIB30BAHUEM
000pyI0BaHUs IIEHTPA
«Touka pocTay.

OOMeH KHupoB.
JlaGopaTtopnas pabota
«OMYIIBrUPOBAHHE )KUPOBY C
UCIIOJIb30BaHUEM
000pyI0BaHUs IIEHTPA
«Touka pocTay.

buocuHTE3 BBICIIMX KUPHBIX
KUCJIOT, TPUTIIUIEPUIOB.
O’kupeHHe: PUYHHBI,
TIOCTIC/ICTBUSL.

Bocku, ctepuipl, CTepoIIbI,
¢bochonmunuasl,
¢bochouHOZUTHABIL.

- JaBaTh XapaKTEPUCTUKY
IpeJCTaBUTENIEH OCHOBHBIX
KJIACCOB COEAMHEHHH, BXOAALINX B
COCTaB )KMBOW MaTepUH;

- OTIMCBIBATh U OOBACHATH
MeXaHU3Mbl CHHTE3a U pacnaja
JUIH]IOB;

- IPUMEHATh OCHOBHBIE IIPUHIIUIIBI,
JeKalllue B OCHOBE
KOJINYECTBEHHOI'O U
Ka4eCTBEHHOI'O aHAJIN3a;

- OIIpeNIeNATh NPUHAAIECKHOCTh
BEIIECTB K OIPeJICIEHHOMY KJlaccy
COCIUHEHHH;

- IPOBOJIUTH KAYECTBEHHbBIE
pEaKLMU Ha JIUIH]IBL;

- HaXOAUTh UH(POPMALIUIO O
BEIIECTBAX B HAYYHO-TIOMYJIAPHON
JUTEpaType, XUMHUECKUX
CJIOBApSX U CIPABOYHUKAX,
aHaJM3UPOBATh U OLIEHUBATH €€,
HEePeBOINUTH U3 OAHOM (HOPMBI

B IpYTyI0,

- coOmo1aTh NMpaBuiia paboThl C
XUMUYECKUM 000pyIOBaHUEM,
peakTuBaMu, HU(HPOBHIMU
JaTYNKaMH,

- HaOJIIOAATh U BECTU IPaMOTHbIE
3anucy Ha0JII0JaeMbIX SIBICHUM;




- IPpOU3BOJUTH CpaBHHTeHBHBIﬁ
AHaJIN3 NIOJTYYCHHBIX PC3YJIbTATOB,
JC€J1aTh BBIBOBI.

buosgornueckoe
OKHCJICHHE U CUHTE3
AT®, 2 4.

buonornueckoe okucieHue.
dochopmmmpoBanue u
cunre3 ATOD.

- IaBaTh XapaKTEPUCTUKY
MPEICTABUTEIEN OCHOBHBIX
KJIaCCOB COCIMHCHUM, BXOISIINX B
COCTaB )KUBOU MaTEpUH;

- OIUCBIBATH U OOBSICHATH
MEXaHU3Mbl CUHTE3a U pacraja
ATO;

- MPUMEHSITH OCHOBHBIC TTPUHIIHITHI,
JIe)KaIe B OCHOBE
KOJIMYECTBEHHOTO 1
Ka4eCTBEHHOTO aHaJln3a;

- OTIPEIETISATh MPUHAICKHOCTh
BEIIIECTB K OMPECICHHOMY KJIaccy
COCIUHCHU;

- HaOJII0JaTh M BECTU TPAMOTHBIE
3aITMCH HAOJIIOJJaeMBbIX SBJICHUI;

- coOmroaaTh mpaBuiia paboThI C
XUMUYECKUM 00OpYI0BaHUEM,
peaKTUBAMU, [IU(PPOBBIMH
JATYHKAMU;

- TIPOU3BOIUTH CPABHUTEIHHBIHN
aHaJIM3 MOJTYYCHHBIX PE3yJIbTaTOB,
JIeJIaTh BBIBOIBI.

I'opmoHBI U UX poJb
B OOMEHE BEILECTB,
8 u.

I'opmownsr: oOras
XapaKTepHUCTHKA.
CrepouiHbIe TOPMOHBI.
[lenTuaHbIE TOPMOHBIL.
CaxapHblif 11abeT U ero
BUIbI. JIaboparopHas paboTa
«KauecTBeHHbIe peakiuu Ha
UHCYJIHH C
UCIIOJIb30BaHUEM
00opynoBaHus LIEHTPA
«Touka pocTay.
AJpeHanuH: CTPYKTYpa,
MEXaHU3M JICHCTBUSI.
JlaGopaTopHbie pabOTHI
«Peakuus angpeHanuHa c
XJIOPHBIM JKETIE30M»,
«Peakmus anpeHanuHa c
H0I0M» C UCTIONH30BAHHEM
000pynoBaHuUs IIEHTPA
«Touka pocTay.
HeliporopmoHst.
[IpumeHeHre TOPMOHOB B
MEHIIIHE.

[IpumeHeHre TOPMOHOB B
CEJIbCKOM XO35MCTBE.

- JaBaTh XapaKTEPUCTUKY
IpeJCTaBUTENIeH OCHOBHBIX
KJIACCOB COEAMHEHHH, BXOAALINX B
COCTaB )KMBOM MaTepuy;

- OTIMCHIBATh U OOBACHATH
MeXaHU3Mbl CUHTE3a U pacnaja
TOPMOHOB;

- IPUMEHATh OCHOBHBIE IIPUHIIUIIBI,
JeKalllue B OCHOBE
KOJINYECTBEHHOI'O U
Ka4eCTBEHHOI'O aHaJIN3a;

- OIIpe/IeNATh NPUHAMICKHOCTh
BEIIECTB K OIPeJICIEHHOMY KJlaccy
COCIUHEHHH;

- IPOBOJIUTH KAYECTBEHHbBIE
peaKMy Ha TOPMOHBI;

- HaXOJAUTh UH(POPMALIUIO O
BEIIECTBAX B HAYYHO-TIOMYJISPHON
JUTEpaType, XUMHUECKUX
CJIOBApSX U CIIPABOYHHUKAX,
aHaJTM3UPOBATh U OLIEHUBATD €€,
HEePEeBOINUTH U3 OJHOU (HOPMBI

B IpyTyIo,

- HabJIOAATh ¥ BECTU IPaMOTHbIE
3arucy HaOJII0JaeMbIX SIBICHUM;

- coOmo1aTh npasuiia paboThl C




XUMHYECKUM 000pyIOBaHUEM,
peakTuBaMu, HU(HPOBBHIMH
JaTYNKaMH,

- IPOU3BOIUTH CPAaBHUTEIIBHBII
aHaJI3 MOJYYEHHBIX PE3yIbTAaTOB,
JIeTIaTh BBIBOJIBL.

BzanMocBs3p u
perynsmus  oOMeHa
BEIIIECTB.

[TpoGnemsl
OMOXUMUYECKOU
9KO0JIOTHH, 4 U,

B3anmocBs3p oOMeHa
BELIECTB B KJIETKE.

YpoBHU perynsinun oOMeHa
BELIECTB.
DKOJI0T0-0MOXUMUYECKHE
B3aMMOJICHCTBHUS Pa3INYHBIX
IPyII OPraHU3MOB.
AHTpPOIIOTEHHBIE
OMOaKTHUBHbIE BEIIECTBA U
poOIEeMBbl OMOXUMUYECKOTO
3arpsi3HeHus1 ouocgepsl.

- IaBaTh XapaKTEPUCTUKY
MPEACTABUTEIEN OCHOBHBIX
KJIaCCOB COCIMHCHUM, BXOISIINX B
COCTaB )KUBOU MaTEpUH;

- OITUCHIBATH U OOBSICHSTH
MeXaHU3MBbI CHHTE3a U pacraja
BELIECTB, 0COOEHHOCTHU PETYIISALUU
oOMeHa BEIIECTB;

- MPUMEHSTH OCHOBHBIC TTPUHIIHITHI,
JeKaIIne B OCHOBE
KOJIMYECTBEHHOTO U
Ka4eCTBEHHOTO aHaJN3a;

- HaXOJIUTh UHPOPMAIUIO O
BEIIECTBAX B HAYIHO-TIOMYIISIPHON
JUTEPAType, XUMUICCKHX
CJIOBApSX W CIIPaBOYHUKAX,
aHATM3UPOBATh U OLICHUBATH €€,
MEePEBOIUTH U3 OJTHON (HOPMBI

B IpYTyto,

- HaOII0/1aTh U BECTH IPAMOTHBIE
3anucy HabI0JaeMbIX SIBJICHMUIA;

- coOmroaaTh mpaBuiIa paboThI C
XUMHUYECKUM 000pYIOBaHHUEM,
peakTUBaMu, HUPPOBBIMU
JaTYNKAMU;

- IPOU3BOJIUTH CPABHUTEIIBHBIN
aHAJIN3 MOJIYYEHHBIX PEe3yJIbTaTOB,
JIeJIaTh BBIBOJIBI.

[IpoexTHass paborta,
10 4.

OO1ast xapakTepuCTUKa
IIPOEKTHOM JI€ATENBHOCTH.
OcHOBHBIE 3TaIbl pabOTHI
HaJ IPOCKTOM.
BeinosiHeHne NpoeKTHBIX
pabor.

[ToaroToBka k npe3eHTanuu
IPOEKTHBIX paboT.
Kpyrnsiii cton «Mup
OTKPBITUI.

- coOmroaaTh mpaBuiIa paboThI C
XUMUYECKUM 000pYyIOBaHUEM,
peakTuBaMu, U(GPOBBIMH
JaTYNKAMH,

- HaXOJUTh UH(POPMAIUIO O
BEIICCTBAX B HAYYHO-TIOMYJISIPHOU
JUTEPaType, XUMHUECKIX
CJIOBApSX U CIIPABOYHUKAX,
aHAJIM3UPOBATH U OIICHUBATH €€,
MEPEBOIUTH U3 OJTHOU (HOPMBI

B Ipyry1o,

- MPOBOIUTH OMOXUMHUYECKOE
UCCIIeIOBaHMe, JIeNIaTh BBIBOJIBI HA
OCHOBE TOJIYYEHHBIX PE3yIhTaTOB.




