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1. ObLIASA XAPAKTEPUCTHKA PABOYEM ITPOI'PAMMBbI
OBIIIEOBPA30BATEJIBHOM

1.1. Mecro MCHMIUIMHBI B  CTPYKTYpe  OCHOBHOH  Npo(ecCHOHAJIBLHOM
o0pa3oBaTeJIbHOM MPOTrPaMMbI

OOmeoOpa3oBaTenibHass  JUCHUIUIMHA  «XHUMHs»  SBISETCS  00S3aTENBbHOM  YacCThIO
00111e00pa30BaTEeILHOTO HUKJIa 00pa3oBaTeIbHOM mporpaMMbl B cooTBeTcTBUU ¢ PI'OC CIIO.

OOmieoOpa3oBarenbHas JAUCHUILUIMHA «XUMUS» H3y4daercss Ha 0a30BOM YpOBHE B
00111e00pa3oBaTEIbHOM IHKJIE YYEOHOTrO IJIaHa OCHOBHOW MpodeCCHOHATBHON 00pa3oBaTEIbHOM
nporpaMmmsl B cootBercTBur ¢ @I'OC 1o crennanbHOCTH

1.2. lean n nu1aHupyemble pe3yaibTAThl OCBOCHUS JUCHHUIINHBI

1.2.1. Heap ¥ 332494 JUCHMILJINHDBI

lenp — ¢GopmMupoBaHue y CTYJACHTOB XMMHYECKOH COCTABIISIFONICH €CTECTBCHHOHAYYHOM
KapTHUHBI MHUpa KaK OCHOBBI IPHUHATHUS PELICHUI B KU3HEHHBIX U MPOU3BOJCTBEHHBIX CUTYyaLUsX,
OTBETCTBEHHOI'O TIOBEJICHUS B IPUPOJIHOM cpefie.

3anayu AUCIUIUINHBL:

1) chopmupoBaTh NMOHMMaHHE 3aKOHOMEPHOCTEW MPOTEKAHUS XMMHYECKHUX IIPOLIECCOB U
ABICHUM B OKpyXarolled cpeae, UEJIOCTHOW HAayyHOM KAapTUHBI MHpPA, B3aUMOCBSI3U H
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh yMEHHUS TMPOBOJIUTH pacueThl MO XUMHUYECKUM (opMylnaM U ypaBHEHUSIM
XUMHYECKMX  peaklUuid, IJJaHUpOBaTh U  HMHTEPIPETUPOBATH  PE3YyIbTAThl  XUMHUYECKUX
3KCHEPUMEHTOB,

3) copmupoBaTh HaBBIKU MIPOBEIEHUS XUMUUYECKUX IKCIEPUMEHTAIbHBIX UCCIEOBAHUM C
coOnrofeHreM TmpaBwi Oe3omacHOro oOpamieHuss ¢ BemlectBamu U J1HoaGopaTopHBIM
000pyI0BaHUEM;

4) pa3BUTh YMEHHUS aHAJIU3UPOBATh, OLICHUBATh, IPOBEPATH HAa JOCTOBEPHOCTh M 0000IIaTh
MH(}OPMALII0 XUMHUYECKOT0 XapaKTepa U3 pa3INiHbIX HCTOUYHUKOB;

5) cdopmupoBaTh yMEHHsS IPOTHO3UPOBATH IOCIEACTBHS CBOEH JAEATENbHOCTH U
XUMHUYECKHUX MPUPOJIHBIX, OBITOBBIX U IPOU3BOJCTBEHHBIX MTPOLIECCOB;

6) copmupoBaTh MOHMMAaHKUE 3HAYMMOCTH JOCTHIXKEHUN XUMHUECKON HAyKU U TEXHOJIOTUN
JUISL pa3BUTHS COLIMATILHOM U ITPOU3BOJCTBEHHOMU cdep.

1.2.2. Tlnanupyembie pe3y/ibTaThl OCBOeHHsI 0011e00pPa30BaTEJbHONH JTUCHUILIUHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

OO0uue pe3yabTarhl.

JInyHOCTHBIE pe3y/IbTaThl:

1) B cdepe TpakIaHCKOIO BOCIUTAHUSA: OCO3HaHMS  OOYYaIOLIUMHUCS  CBOMX
KOHCTUTYIIMOHHBIX MpaB U 00s3aHHOCTEH, yBayKEHUs K 3aKOHY U TIPABOTIOPAIKY;

— TPeICTaBIIEHUs] O COLMAJIBHBIX HOpPMax M MpaBWIAaX MEXJINYHOCTHBIX OTHOIIEHUH B
KOJUJIEKTHBE;

- TOTOBHOCTH K COBMECTHOM TBOp‘-IGCKOfI ACATCIIBHOCTH TIIPpHU CO3JaHUH y‘-Ie6HBIX
IOPOEKTOB, pELICHWHM Y4eOHBIX M [O03HABATEJbHBIX 3aJad, BBIIOJHEHUMH XMMHUYECKHX
HKCIIEPUMEHTOB;

- CHOCOOHOCTH MHOHMMATL U INpUHUMAaTb MOTHUBBI, HAMCPCHUA, JIOTUKY U aAPTrYMCHTBI
JIPYTUX IPU aHAJINU3€ Pa3IMYHbIX BUJOB YUeOHOU e TENbHOCTH;

2) B cpepe MaTpHOTUYECKOTO BOCIUTAHUA: IEHHOCTHOIO OTHOIICHUS K MCTOPHUYECKOMY U
HAayYHOMY HacJIeJIUI0 OT€YECTBEHHON XUMHUH;

— YBaXEHHS K IpolecCy TBOpYECTBA B O0JACTU TEOPHHM U MPAKTUYECKOTO MPUMEHEHUs
XUMHH, OCO3HAHMSI TOTrO, YTO JOCTIIKEHHMsS HAayKH €CTh DPe3yNbTaT UIMTENbHBIX HaOIroAeHul,
KPOTMOTJIMBBIX 3KCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPY/AA YYE€HBIX U MIPAKTHKOB;

— UHTepeca M TO3HABaTEJIbHBIX MOTHBOB B TIOJYyYEHHH U TIOCIEAYIOUIEM aHau3e
UH(POPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;
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3) B cdepe AyXOBHO-HPAaBCTBEHHOI'O BOCHHUTAHMSA: HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO
IIOBECHUS;

— CHOCOOHOCTM OLIEHUBAaTb CUTYallUM, CBSI3aHHBIE C XMMMUYECKUMHU SIBICHUSMH, U
IIPUHUMATh OCO3HAHHBIC pEUICHUS, OPUEHTUPYACh HAa MOpPaJIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

— TOTOBHOCTH OLEHMBATh CBOE IOBEJCHHE M IOCTYIIKM CBOMX TOBapHILEH C IO3ULUHI
HPaBCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE IOCIEICTBUN 3TUX IIOCTYIIKOB;

4) B chepe dopmHupoBaHHSA KYIbTYpbl 370pOBbs: NOHMMaHUS LIEHHOCTEH 3JI0pOBOIO M
Oe3omacHoro oOpas3a >KU3HH, HEOOXOAUMOCTH OTBETCTBEHHOI'O OTHOLICHUS K COOCTBEHHOMY
(bU3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

— coOirofeHus MpaBUil 0E€30IIaCHOTO OOpallleHUsl ¢ BELIECTBaMHU B ObITY, IOBCEJHEBHOMN
JKU3HU U B TPYAOBOMU JNEATEIBbHOCTH;

— TOHMMAaHUS I[IEHHOCTH TMPaBWJ HHIUBUAYAJHHOTO M KOJUIEKTUBHOIO O€30MacHOTO
IIOBEJICHUS B CUTYallUsIX, YTPOKAIOIIUX 310POBbIO U KU3HU JIIOJIEH;

—  OCO3HaHUS NOCJIEICTBUM M HENPHITUS BPEIHBIX NPUBbIUEK (YMOTpEOIEHUs aKOroJs,
HapKOTHUKOB, KYpEHHUs);

5) B cdepe TpyaoBOro BOCIHUTAHMSA: KOMMYHMKATHBHOM KOMIIETEHTHOCTH B Yy4eOHO-
HCCIIEIOBATEIILCKONW JEATENbHOCTH, OOIIECTBEHHO IOJIE3HOW, TBOPYECKOW M JPYrUX BHIAX
JESATEIIBHOCTH;

— YCTAQHOBKM Ha AaKTMBHO€ Y4YaCTHE€ B pEIICHUHM NPAKTUYECKHUX 3a7ad COLUAIbHOU
HaIpaBJIEHHOCTH (B PAMKaX CBOEr0 KJIacca, IIKOJbI);

— HHTEepeca K MPaKTHYECKOMY M3YYCHHIO MPOPECcCCHid pa3IMaHOro poja, B TOM YHCIIE Ha
OCHOBE IPUMEHEHUS IIPEIMETHBIX 3HAHUU 110 XUMUH;

—  YBa)XX€HUs K TPYyAY, JIOASAM TPyZa U pe3yJbTaTaM TPYIOBOH AEITEIBHOCTH;

— TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHIMBUIYaJbHOW TPAaeKTOpUU O0Opa3oBaHUs,
Oyaymei npodeccun M peanu3alMd COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XMUMUH, UHTEPECOB U MOTPEOHOCTEN 00IIECTBa;

6) B cepe SKOJIOrMYECKOro BOCHUTAHUSA: HKOJOIMUYECKH 11€1eCO00pa3HOro OTHOIIEHHS K
MpUPOJIe, KaK HCTOUYHUKY CYIIIECTBOBAHUS XU3HU Ha 3eMIIE;

— TIOHMMaHHusi  [JIOOANBHOTO  XapakTepa  HOKOJIOTMYECKHX  MpodsieM,  BIHSIHUA
HKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSHUE IPUPOJAHON U COLIMAIIBHOU CPEMBL;

— OCO3HaHUS HEOOXOJAWMOCTH HCHOJb30BAHUS JOCTIDKEHUN XMMHUHU Ui peIIeHUs
BOIIPOCOB PAIllMOHATIBHOTO IPUPOAOIOIB30BaAHNUS;

—  AKTMBHOT'O HENpPUATUS NEHUCTBUMN, IPUHOCSIINX BpEJ OKPYXKAIOLIEH MPUPOJHOMN cpene,
YMEHUSl TNPOTHO3UPOBATh HEOJArONpUsATHBIE SKOJOTHYECKHUE TIOCIEACTBUS TMPEeANPUHUMAEMbIX
JIEMCTBUM U NPEAOTBPALLATh UX;

—  HaJgu4us PA3BUTOIO SKOJIOTMYECKOIO MBIIUICHHUS, SKOJOTHYECKOW KYJIbTYpBI, OIbITa
JEATEIbHOCTH  DKOJIOTMYECKOW  HAIPaBICHHOCTH, YMEHUS  PYKOBOJCTBOBATbCS HMH B
MO03HABATEJIbHON, KOMMYHUKATUBHOM M COLIMAIbHOW MpPaKTUKE, CIOCOOHOCTH M YMEHHUS aKTHBHO
IPOTUBOCTOATH MJICOJIOTHU XeMOPOOHH;

7) B TOHMMaHUU LEHHOCTH HAy4yHOTO MO3HAHUS: C(HOPMHUPOBAHHOE MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIECTBEHHOI MPaKTHKH;

— TOHMMaHHUS CHeuu(UKH XUMHM KaK HayKd, OCO3HAHHS €€ POl B (OPMHUPOBAHUHU
PalMOHATIBHOTO HAYYHOT'O MBIIUIEHUS, CO3JJaHUM ILIEJIOCTHOTO MPEACTaBICHHUS 00 OKpy’KaroIieM
MHpE KaK O €IMHCTBE MPUPOJIBI U YEJIOBEKA, B IO3HAHUYU ITPUPOJHBIX 3aKOHOMEPHOCTEN U PELICHUH
npo0JeM CoXpaHeHHs! IPUPOTHOTO PABHOBECHS;

—  yO0ex/IeHHOCTH B 0CO0OW 3HAYMMOCTH XMMHUH JUIsI COBPEMEHHOHM IMBHJIM3AIMU: B €€
TYMaHHUCTUYECKOW HANpaBJICHHOCTH M BaXXHOW pOJM B CO3JIaHUM HOBOM 0a3bl MaTepuaIbHOU
KYJIBTYpBl, pEIIEHUH TIJI00ANbHBIX MPOOIeM YCTOWYMBOIO PA3BUTHUS UEIIOBEUECTBA - CHIPHEBO,
SHEPreTUYECKOH, MUIIEBON U HKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHU MEAULIMHBI, 00ECIIeUeHUN
YCIIOBHUH YCIEIIHOTO TPYAA U 3KOJIOTMYECKH KOM(POPTHOM JKU3HU KaXKJOT0 4ieHa 00IIeCTBa;

—  ©CTEeCTBEHHO-HAy4YHOH TPaMOTHOCTH: IIOHMMAaHHs CYIIHOCTH METOJOB IIO3HAHUS,



UCMOJIBb3YEeMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh IOJy4daeMble 3HAHUS IS
aHanu3a ¥ OOBSACHEHHS SIBICHUH OKPY)KAOLIET0 MUPA U MPOUCXOIAIINX B HEM N3MEHEHHA, yMEHUS
JiefaTb 0OOCHOBAaHHbBIE 3aK/IIOUEHHs] HA OCHOBE Hay4HbIX ()aKTOB M MMEIOLIUXCS JAHHBIX C LEJIBIO
IIOJIyYEHUS JOCTOBEPHBIX BBIBOJIOB;

—  CHOCOOHOCTH CaMOCTOSITEJIBHO HCIIOJIb30BAaTh XHWMUYECKHE 3HAHUS JJIs pELICHUS
Ipo0JIEM B PEATIbHBIX )KU3HEHHBIX CUTYALMSIX;

— HMHTepeca K IO3HAHMIO U UCCIIE0BATEIbCKOM 1€ATEIbHOCTH;

— TOTOBHOCTH U CHOCOOHOCTH K HEMpPEPHIBHOMY OOpa30BaHMIO U CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUH 110 XUMHH B COOTBETCTBUHM C )KMU3HEHHBIMU MOTPEOHOCTSIMU;

— HHTepeca K OCOOEHHOCTSM TpyZAa B pa3lIMyHbIX cdepax NpodeccuoHaTbHON
JESTEIIBHOCTH.

Ilo3naBaTenbHBbIC  yHHBEpPCAJIbHbIC  y4eOHBICe  JeHCTBHS, KOMMYHHKATHBHBIC
YHHBepcaJibHble Y4yeOHble JeHCTBUS, peryJsiTHBHbIe YHHMBepCaJbHble y4yeOHbIe JeHCTBUS,
COBMeECTHAasI 1eATEIbHOCTH

a) 0a30BbIC JIOTHYECKUE JCHCTBHS KaK YacTh IMO3HABATEIBHBIX YHHBEPCAIBHBIX YYEOHBIX
JNeHCTBUI: CaMOCTOATENBHO (OPMYIUpPOBaTh M aKTyalU3UpOBaTh MpoOJIEMY, BCECTOPOHHE €€
paccMmaTpuBarth;

—  OIpeAensaTh LENu JeATeNbHOCTH, 3a/laBas NapaMeTpbl U KPUTEPUM UX JOCTHUKECHMS,
COOTHOCHTB PE3YJIbTAaThl AEATEIbHOCTHU C IIOCTAaBICHHBIMU LIEIISIMU;

—  HCHOJb30BaTh IIPM OCBOCHUHU 3HAHMM IPUEMBI JIOTUYECKOIO MBINUICHUS - BBIICISATH
XapaKTepHble TPU3HAKM MOHATMUM M  yCTaHaBIMBAaTh WX  B3aUMOCBSI3b, HCIIOJIb30BAThH
COOTBETCTBYIOLUE MTOHATUS AJIs1 OObSICHEHHSI OT/IEJIbHBIX (PaKTOB U SIBJIICHUIA;

— BbIOMpaTh OCHOBAaHUS M KPUTEPUM JJs KiIacCU(UKALMK BEIIECTB U XMMHUYECKHX
pEaKIM;

—  YCTaHaBJIMBaTb IPUYMHHO-CIEACTBEHHBIE CBS3H MEXKY U3y4aEeMbIMHU SIBJICHUSIMU;

— CTPOUTHb JIOTHUECKHE pacCyXIeHHUs (MHIYKTUBHbIEC, AEAYKTUBHBIC, MO AaHaJOIHH),
BBISIBJISITH 3AKOHOMEPHOCTH W TNPOTHBOPEUHS B pPAacCMaTPUBAEMBIX SBJICHMSX, (POPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUYEHNUS;

— TPHUMEHATH B MPOLIECCe MO3HAHUS, UCTIOJIb3YEMbIE B XUMHH CUMBOJINUYECKUE (3HAKOBBIE)
MOJIEH, MPeoOpa3OBbIBATh MOJEIbHBIE MPEACTABICHUS - XUMHUYECKUNA 3HAaK (CUMBOJI) 3JIEMEHTA,
XUMHUYecKass (QopMmysa, ypaBHEHME XHMHMYECKOW peakuuh - TMpU pelIeHHH Y4eOHbIX
MO3HABATEJIbHBIX U MPAKTUYECKUX 3a/1a4, IPUMEHATh Ha3BaHHbIE MOJEIbHBIC MPEICTABICHUS IS
BBISIBIICHHSI XapAKTEPHBIX PU3HAKOB U3y4acMbIX BEILIECTB U XUMUYECKUX PEAKIUH.

0) 0a30BbIE HCCIEAOBATEIILCKUE JEUCTBUS KaK 4YacTh IO3HABATENBHBIX YHHBEPCAIBHBIX
y4eOHBIX JIeHCTBHIA: BIAZeTh OCHOBAMH METOJOB HAYYHOTO MO3HAHMS BEIIECTB U XUMHUYECKUX
pEeaKIuii;

— ¢opMynupoBaTh LEIM U 3aJa4dl HUCCIIECJOBAHMS, MCIIOIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO CPOPMYJIMPOBAHHBIE BOIPOCH! B KAUECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI JJIS
(dbopMUPOBaHUS TUIOTE3bI 110 IPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CY)KJICHHUIA;

—  BJaJeTh HaBBIKAMU CAaMOCTOSATEIBHOTO IUIAHUPOBAHUS M TPOBEACHHS YYEHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHsS HAONIOJATh 3a XOJOM IMpOIecca, CaMOCTOSITEIbHO
IIPOTHO3UPOBATh €ro pe3yiabTaT, (OpMyIUpoBaTh O00OOIIEHUS M BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTAaTOB HCCIIEAOBAHUS, COCTaBIATh OOOCHOBAHHBIA OTYET O MPOJEIaHHOU
pabore;

— TpuodpeTaTh OMNBIT YYEHHUYECKOH HCCIIEeIOBAaTeNIbCKOW M IMPOEKTHOH JesATENbHOCTH,
OPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB peIICHUs
MPAKTUYECKHX 3aja4, IPUMEHEHUIO Pa3IMUHbIX METOJ0OB IMO3HAHUSI.

B) yMeHUs paboTaTh ¢ HH(OpMAIMel KaK 4acTh MO3HABATENbHBIX YHUBEPCAIBHBIX y4EOHBIX
NENCTBUI: OpPUEHTUPOBATHCS B pPa3IMYHBIX HCTOYHMKAX HH(opManuu (HaydHO-TIOMYJIsIpHAS
aUTepaTypa XMMHUYECKOTO  COJEpXaHWsA, CIpaBOYHbIe TMocoOus, pecypcel MHTepHera),
aHAJIU3UPOBaTh MH(POPMALMIO PA3INYHBIX BUAOB U (hOPM MpEACTaBIECHUS, KPUTHUECKU OLICHUBATh
€€ JIOCTOBEPHOCTh U HEMPOTUBOPEUYHUBOCTH;



—  (opmynupoBaTh 3ampockl M MPUMEHATh Pa3lIWYHbIE METOABI MPH IMOHCKE M O0TOOpe
uHpopManuu, He0oOXOIMMOM IS BHITIOJIHEHHS YU€OHBIX 3aJ1a4 OMPEIeIEHHOTO THIIA;

—  [pHOOpeTaTh OMBIT UCIOIB30BaHUA MH()OPMAITMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH
Y Pa3JINYHBIX IOUCKOBBIX CHCTEM;

—  CcaMOCTOATENbHO BbIOMpAaTh ONTUMAIBHYIO (OpMYy NPpPEACTaBICHUA HHPOPMALUU
(cxemsl, rpaduKu, TUarpaMMBbl, TaOJIHILIbI, PUCYHKH U IPYTHE);

— HCIONB30BaTh HAYYHBIM S3bIK B KayecTBE CpEACTBA IMPH padoTe ¢ XUMHUYECKOH
uHpopMaLuel: IPUMEHATh MEXIpeIMeTHbIC (PU3NYECKUEe U MAaTEeMaTHUECKUE) 3HAKU ¥ CUMBOJIBI,
¢dopmybl, abOpeBHaTypBl, HOMEHKIIATYPY;

—  HCIOJB30BaTh U MPEOOPA30BBIBATH 3HAKOBO-CUMBOJIMYECKHE CPECTBA HATIISAHOCTH.

I') OBJIa/ICHUE YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU ACHCTBUSIMMU:

— 3aJaBaThb BOIPOCHI IO CYLIECTBY O0OCYXJaeMOW TeMbl B XOJA€ JAMaiora u/win
JMICKYCCHH, BBICKa3bIBaTh UACH, (POPMYIHPOBATH CBOU IMPEIUIOKEHUSI OTHOCUTEIIBHO BBIIIOJHEHUS
IIPEUI0KEHHON 3a1a4H;

—  BBICTYNATh C IPE3EHTALMEN PE3yJIbTaTOB MIO3HABATEIBHOM AECSITEIBHOCTH, ITOJY4EHHbIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMH IIPU BBINOJIHEHUH XUMHYECKOIO SKCIIEPUMEHTA,
NPAaKTUYECKOH PabOThI MO MCCIIEOBAHUIO CBOWCTB M3YyYaeMbBIX BELIECTB, PEATH3alMUA Y4E€OHOTO
npoekTa ¥ (OpMYIMPOBATH BBIBOJBI 110 pe3yjibTaTaM IPOBEAEHHBIX HCCIEIOBaHUNA IyTeM
COIIAaCOBaHUs MO3UIMI B X0/1€ 00CYKJIEHHUS 1 0OMEHAa MHEHUSIMHU.

YMEHUS OOIEHHs KaK 4aCTh KOMMYHUKAaTHUBHBIX YHUBEPCAIbHbBIX YUEOHBIX JA€HCTBHIMA:

1) OBJIaJIEHUE YHUBEPCAJIbHBIMU PETrYJISITUBHBIMU AEUCTBUSMU:

—  CaMOCTOSTEIBHO IJIAaHUPOBATh U OCYIIECTBISATh CBOIO ITO3HABATEIbHYIO JECSATENBHOCTD,
omnpenenss ee LeNd U 3aJaud, KOHTPOJUPOBaTb U IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATh
npejyiaraeMplii alfOPUTM JEMCTBUM NpU BBINOJIHEHUM YYE€OHBIX M MCCIEI0BATENbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(PPEeKTUBHBIN COCO0 MX pElIeHHS ¢ YYeTOM IOJy4YeHHs HOBBIX 3HAHHWH O
BEIIECTBaX U XUMUUYECKUX PEaKLUsX;

—  OCYLIECTBIISAITH CaMOKOHTPOJIb CBOEW JEATEIBHOCTH Ha OCHOBE CAaMOAaHaIW3a |
CaMOOLIEHKH.

O0s13aTeIbHBIMM JUCHUTIIMHAPHBIMHU Pe3yJIbTATAMHU CUMTATh:

IIpenmeTHbie pe3yJabTaThl OCBOCHHS:

1) c(OpMHUPOBAHHOCTh MIpEACTaBICHUN: 0 XUMUYECKON COCTABJISIOLIEN
€CTECTBEHHOHAyYHOM KapTHHbl MHpA, pOJIM XUMUM B T[I03HAHUU SBJICHUH MPHUPOABI, B
(GOpMUPOBAHUM MBILIUIEHUS W KYJIbTYpPhl JIMYHOCTH, €€ (PYHKIHMOHAJIBHON TI'paMOTHOCTH,
HEOOXOMMOM Il pelIeHHs MPaKTUYECKHX 3a7jad M 3KOJOIMYECKHM 0OOCHOBAHHOTO OTHOUICHUS K
CBOEMY 37J0POBBIO U IPUPOHOM CPEJIE;

2) BiIaJeHHE CHCTEMOM XHWMHUYECKUX 3HaHUM, KOTOpas BKJIOYAeT: OCHOBOIOJArarolue
NOHATHS (XUMHYECKUN 3JICMEHT, aToM, JJIEKTPOHHAs 000JIouKa aroma, s-, P-, d-3JeKTPOHHBIC
opOUTanM aTroMOB, MOH, MOJIEKYJa, BAJIEGHTHOCTb, 3JEKTPOOTPULIATEILHOCTh, CTEIIEHb OKUCIIEHHS,
XUMHUYECKasi CBA3b, MOJIb, MOJIIpHAasT Macca, MOJISIPHBI 00beM, YIJIEpOJHBIA  CKeJeT,
(GyHKUIMOHANbHAS TPYINa, pajuKall, U30MEpHs, H30Mepbl, TOMOJOTHMYECKHH psJl, TOMOJIOTH,
YIIEBOIOPOAbI, KUCIOPOA- U a30TCoAepKalllue COCTUHEHHs, OMOJOTUYECKH aKTHUBHBIE BEIIECTBA
(YyriaeBofbl, HUphL, O€NIKH), MOHOMEp, MOJIUMEpP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISPHbIE
COCIMHEHUS, KpUCTAIJIMYECKasl pelleTKa, TUIbl XUMHYECKUX peakuud (OKUCIUTETBHO-
BOCCTAHOBUTENIbHBIE, JK30- M DJHJOTEPMUYECKHE, pEAaKUUU HOHHOro oOMeHa), pacTBOD,
AIIEKTPOJIUTHI, HEANEKTPOIUTHI, SJIEKTPOIUTUYECKAS TUCCOLMAILINS, OKUCIUTENb, BOCCTAHOBUTEID,
CKOpOCTh XMMMYECKOW peaklIMH, XHMUYECKOe paBHOBECHE), TEOpPUHU U 3aKOHBI (Teopus
XAMHYECKOTO CTPOCHHUSI Opranmdyeckux BemiectB A.M. bytiepoBa, Teopusi 3JIEKTPOIMTHYECKON
quccouuanuy, nepuoavueckuii 3akoH J[.M. MengeneeBa, 3akOH COXpaHEHHUS  MAaccChl),
3aKOHOMEPHOCTH, CHUMBOJUYECKHI $3bIK XUMHUH, (PAKTOJOTUYECKHE CBEICHHS O CBOMCTBaXx,
COCTaBe, MOJIyYeHUH U Oe30MaCHOM HCIIOJIb30BaHUH BAKHEHIIMX HEOPTaHUUECKUX U OPTraHUYECKHX
BEILIECTB B OBITY U MPAKTUYECKOH J1eATETbHOCTH YEIIOBEKa;

3) chopMUPOBAaHHOCTH yMEHHUIl BBIABIATH XapaKTEpHbIE TPU3HAKA M B3aUMOCBSA3b
W3YYCHHBIX IIOHATUH, IPUMEHATh COOTBETCTBYIOIINE IOHATHS IIPU ONMCAHUU CTPOCHHUSA U CBOMCTB
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HEOPraHMYECKUX M OpraHMYeCKUX BELIECTB M MX IPEBPAILEHUIl; BBIABIATH B3aMMOCBS3b
XUMHUYECKHUX 3HAHUH C MOHATUSAMU U MIPEACTABICHUSAMU JIPYIHMX €CTECTBEHHOHAYUYHBIX IIPEIMETOB;

4) chopMHPOBAHHOCTb YMEHHUI MCIIOJIb30BaTh HAUMEHOBAHMS XUMHUYECKUX COEJUHEHUIN
MEXYHapOJHOIO COI03a TEOPETHUYECKOM M MPHUKIaJAHOM XMMMM M TpPUBHMAJIBHBIE HAa3BaHUS
BO)XHEHIINX BELECTB (3TUJIEH, alleTUIIEH, IIIMLEPUH, (peHol1, popMabaerul, yKkCycHas KUCIoTa,

[VIMLUH, YrapHbIi ras, yriaekucibli ra3, aMMMaK, raiieHas U3BECTb, HETAllleHas W3BECTbD,
NUTHbEBas COJla M JIPYI'MX), COCTaBIATH (POPMYJIbI HEOPraHWYECKUX M OPraHMYECKUX BELIECTB,
YPaBHEHHUS XUMHUYECKUX PEaKLUi, OOBSICHATh UX CMBICI; IOATBEPKIaTh XapaKTEPHbIE XUMUUECKHE
CBOWCTBA BELIECTB COOTBETCTBYIOUIMMHU SKCIIEPUMEHTAMM M 3alUCSIMHM YPABHEHUH XHUMHMYECKHX
peaKuuii;

5)  cpopMHpPOBAaHHOCTP  YMEHMH  yCTaHaBIMBATH  HPUHAMJICKHOCTD  U3YYEHHBIX
HEOPraHMYECKUX M OPraHMYECKUX BEILECTB K ONPEJEICHHBIM KjaccaM U IpylnaM COEAUHEHUH,
XapakTepu3oBaTh MX COCTAaB W Ba)KHEWIIME CBOMCTBA; ONpPENENATh BUIbl XMMHYECKHX CBA3EH
(KoBaJIeHTHas!, NOHHAsI, METAJUIMYECKasA, BOJOPOAHAS), TUIIBI KPUCTAINIMYECKUX PELIETOK BELIECTB;
KJIaccu(puIUpoBaTh XMMUYECKHUE PEaKLIUY;

6) Bia/JieHUE OCHOBHBIMU METOJIaMU HAyYHOI'O MO3HAHUS BEIIECTB U XMMMUYECKUX SIBICHUMN
(HabnroieHHe, U3MEPEHHE, IKCIIEPUMEHT, MOJIEIUPOBAHUE);

7) cPOpMHUPOBAHHOCTH YMEHUN MPOBOJUTH pacueTbl IO XMMHUYECKUM Qopmyiaam u
YPaBHEHMSIM XUMHMUYECKUX PEAKIMHA C UCMOIb30BaHUEM (PU3NYECKUX BEJIWYMH, XapaKTEPU3YIOIIUX
BELIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOPMaJIbHbIE YCIOBUSI) ra30B, KOJIMYECTBA
BEIIIECTBA; UCIIOJIb30BaTh CUCTEMHbIE XUMHUECKUE 3HAHUS JUISl HPUHATHS PELICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsAX, CBA3aHHbBIX C BELIECTBAMH U UX IPUMEHEHUEM;

8) chopMHPOBAHHOCTh YMEHMH IJIAHUPOBATH U BBINOJIHATH XUMHUYECKUH SKCHEPUMEHT
(mpeBpallleHus OPraHUYECKUX BELIECTB MPU HarpeBaHHM, MOJyYEHUE STUJIIEHA U H3YyYEHUE €ro
CBOWCTB, KayeCTBEHHbIC PEAKIMU Ha ajbJErMJIbl, KpaxMal, YKCYCHYIO KHCJIOTY; JeHaTyparus
OCTKOB TPH HArpeBaHWH, I[BETHBIE PEAKIHMHU OEJKOB; NMPOBOAWTH PEAKLIWU HOHHOTO OOMEHa,
OTIpeNieNATh Cpey BOAHBIX PACTBOPOB, KAUECTBEHHBIE peaKIMU Ha cylb(daT-, KapOOHAT- U XJIOPUI-
AQHUOHBI, HA KAaTHOH aMMOHUS; pellaTh SKCIIEPUMEHTAJbHBbIE 33Jauyd no TemaMm "Metamisl" u
"HemeTanmsl") B COOTBETCTBUU

Oco0oe 3HaueHue NUCHUIUIMHA uMeeT npu popmupoBanuu u passutuu OK.01, 02, 04, 07,
IK 1.1



Tab6muna 1 — ITnaun

yeMBbI€ pe3yIbTaThl OCBOSHUS 0011e00pa30BaTENbHON TUCIIUTIIIMHBI

Koa n
HaHMeHOBaHHe
(opmupyembIx
KOMIIeTeHIM i

l'[.nalmpyeMble Pe3yJdbTaThbl OCBOCHUA TUCHHUIIJINHBI

Oomue

I[I/ICIII/II[.]'[I/IHapHLIe

OK 01. Beibupats
CIIOCOOBI pelIeHuUs
3a7a4
npodeccruoHanbHON
JeSITeTbHOCTH
NPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTu Tpy10BOT0 BOCIIMTAHUSI:

- TOTOBHOCTb K TPY/IY, OCO3HAHHE IEHHOCTH
MacTepCTBa, TPYI0JI00ue;

- TOTOBHOCTh K AKTHBHOH J€ATEIIbHOCTH

TEXHOJIOTHYCCKOM u COoIManbLHOMN
HaIpaBJICHHOCTH, CIIOCOOHOCTH
WHULIUUPOBATH, IJIAaHUPOBATH u
CaMOCTOSITEIBHO BBIITOJIHATH TaKyo
JIeATCIIEHOCTE;

- HUHTEpEC K Pa3IMYHBIM chepam
poeCCUOHAIBHON JESATEIHHOCTH,

OniaieHHe YHHMBEPCAJIBHBIMH Y4eOHBIMH
NMO3HABATEJbHBIMHU JIeliCTBUSIMHU:

a) 0a30Bble JIOTHYECKHUE 1eliCTBUS:

- caMocCTosSTeNnbHO  (OpMyJIHpOBaThb U
aKTyallu3upoBaTh MPOOJIeMYy, paccMaTpUBaTh
€e BCECTOPOHHE;

- YCTaHABIIMBAaTh CYIIECTBEHHBIN MPU3HAK WIIU
OCHOBaHUS JIJIsi CpaBHEHUS, KJIaCCU(PUKAIINKI U
00001IeHHS;

- OMNpeAeNiTh LENH JESITeNbHOCTH, 3a/1aBaTh
napameTpbl U KPUTEPUHU UX TOCTHKCHHUS;

- BBISIBIISAITh 3aKOHOMEPHOCTH U IPOTHUBOPEUHS
B pacCCMaTPUBAEMBIX SIBJICHUSX;

- BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB IIEIISIM,
OIICHUBATh PUCKHU MOCIEICTBUI JESITEIbHOCTH;
- pa3BUBaTh KpPEATUBHOE MBINUICHUE TIPH
peIIeHUH KU3HEHHBIX MPOOIeM

0) 0a30BbIe HCCJIeN0BaTEIbCKUE IeHCTBUS:

- BIIAJICTh HaBBIKaMH y4eOHO-
HUCCIIEN0BATEIbCKOMN u MIPOEKTHOM

- BJIAJIETh CHUCTEMON XHMMHYECKHX 3HAHUM, KOTOpAasl BKJIOYAET: OCHOBOIIOJATAOIINE
MOHATUS (XUMHUYECKHH JJIEMEHT, aroM, J3JEKTpOHHas o00ojouka aroma, s-, pP-, d-
AJIEKTPOHHBIE opouTanmu aTOMOB, HOH, MOJICKYJIa, BaJICHTHOCTb,
AIEKTPOOTPUIATENHOCTh, CTENECHb OKUCIICHHS, XUMHUYECKas CBA3b, MOJIb, MOJISIpHas
Macca, MOJISIPHBIH OO0BEM, YIIIEPOIHBIA CKeNeT, (yHKIMOHAIbHAS TPYIIA, PaJHKall,
M30MEpUs, U30MEphbl, TOMOJIOTUYECKUN PsAZ, TOMOJIOTH, YIIEBOAOPOAbI, KUCIOPOA- U
a30TCO/CpIKAIINE COSAUHEHHUS, OMOJOTUYECKH aKTUBHBIC BEIIECTBA (YIJICBOJBI, KUPHI,
Oenku), MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJEKYISPHbIE COCTUHEHMUS,
KpUCTAJUTMYECKasi ~ pEIIeTKa, TUIbl ~ XMMHUYECKMX  peakuuii  (OKUCIUTEIHHO-
BOCCTAHOBHUTEJIbHBIC, IK30- M IHIAOTCPMUUYECKHUE, PEAKIIMH MOHHOTO OOMEHa), pacTBOp,
ANIEKTPOJUTHI, HEIJICKTPOJIUTHI, DJICKTPOJIUTHYECKAS JTUCCOIMAIUS, OKHCIUTEIb,
BOCCTAHOBHUTEJIb, CKOPOCTh XMMHUYECKON PEaKINU, XUMHYECKOE PAaBHOBECHE), TCOPHH U
3aKOHBI (T€OpUsl XMMHUYECKOTO0 CTPOEHMsI opraHumyeckux BemecTB A.M. byrneposa,
TEOpHUs IEKTPOJMTHUYECKOW AHMCcolManuu, nepuoandeckuii 3akoH /[.M. Menneneesa,
3aKOH COXpPAaHEHUS MAacChl), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3BIK XWUMUH,
dakToNOrMUeCKUe CBEACHHUS O CBOWCTBaX, COCTaBe, MOJYYeHHMH U Oe30MacHOM
WCIIOJIb30BAHUM BAXHEUITUX HEOPraHUYECKHX M OPraHMYeCKHX BEIIECTB B OBITY U
MPaKTUYECKOU JIEATEIbHOCTH YEJIOBEKA;

- YMETh BBISIBIISATH XapakTEpHbIE MPU3HAKK M B3aWMOCBSI3b M3YyUYEHHBIX TOHATHUH,
MPUMEHATh COOTBETCTBYIOLLIME TMOHATHUS TIPH OINHUCAHUM CTPOEHUS U CBOWCTB
HEOPraHWYECKUX M OPraHUYECKUX BEILECTB M UX MPEBPAIICHUN; BBISBISITH B3aUMOCBS3b
XUMUYECKUX 3HAHUM C TMOHATHSIMHU M MPEACTABICHUSIMHU JIPYTUX €CTECTBEHHOHAYYHBIX
MPEAMETOB;

- YMETh HCIIOJIb30BaTh HANMEHOBAHUS XWMHUYECKHX COCIUHEHUN MEXTYHAPOIHOTO
COI03a TEOPETUYECKOW W MPUKIATHON XUMUU U TPUBUAIbHBIE HA3BaHUS BaKHEHIIMX
BEIECTB (ITWJICH, AlleTUJICH, TIUIEpUH, (eHon, GopMambIerua, YKCYCHas KHCIIOTa,
TJIMIMH, YTapHbIA ra3, yrieKUcblil ra3, aMMHUaK, raileHas U3BeCTb, HETrallleHas U3BECTbh,
MATHEBAs COJIa U JIPYTUX), COCTaBIATH (POPMYJIBI HEOPTaHUUYECKHX U OPTaHUYECKHX
BEIECTB, YPAaBHEHHS XUMUYECKUX pEaKIHW, OOBSACHATH WX CMBICHT, TOATBEPKIAThH
XapaKTepHbIE XMMUYECKUE CBOMCTBA BEHIECTB COOTBETCTBYIOUIMMH HKCIEPUMEHTAMU U
3alUCSMU YPAaBHEHUN XUMUUYECKUX PEaKIINii;

- YMETh YCTAHABIMBATh MPUHAJICKHOCTh N3YYCHHBIX HEOPTAaHUYECKUX U OPTraHUYECKUX




NeSITeITbHOCTH, HaBBIKAMHU
npo0Jem;

- BBISBIISITH NIPUYUHHO-CIICJICTBEHHBIE CBS3H U
AKTYaJIM3UPOBATh 3a/la4y, BbIABUI'aTh TUIIOTE3Y
€¢ pelIeHUs, HaXOJUTh apryMEHThl IS
JIOKA3aTeIbCTBA CBOUX YTBEPXKICHUM, 32/1aBaTh
napameTpbl ¥ KpUTEPUU PEIICHUS,

- AHAJIM3UPOBATH MMOJTYYCHHBIC B XOAC PCIICHUA
3ala4yM pC3yJibTaThbl, KPUTUYCCKHU OICHUBATH UX
JIOCTOBEPHOCTbD, MTPOrHO3UPOBATh U3MECHEHHE B
HOBBIX YCJIOBUSX;

- YMETh NIEPEHOCUTh 3HaHUS B
MO3HABATCIIBHYI0 M TIPAKTHYECKYIO O00JIACTH
KHU3HEICATECILHOCTH;

- yME€Tb HHTCIPUPOBATH 3HAHUA W3 Pa3HBIX
NPEMETHBIX 00JIACTEH;

paspenieHus

- BBIABUT'AaThb HOBBEIC niacu, HpCI[JIaFaTB
OpPUTHHAIILHBIC MTOIXO/IbI U PEIICHUS;
- COOCOOHOCTP WX  WCHOJIB30BAHUS B

MMO3HABaTEILHOM 1 COIHAIbHOMN IMPAKTHUKE

BEIIECTB K OINpEENIEHHBIM KJlaccaM W TPYIIaM COEIUHEHHM, XapaKTepu3oBaTh HUX
COCTaB M Ba)KHEWIIIME CBOMCTBA; OMPENEATh BUIbI XUMUYECKUX CBsI3ed (KOBaJiEeHTHAs,
MOHHAs, METaJJIN4ecKasi, BOJAOPOJHAs), THUIbl KPUCTALIMYECKHX PEUIETOK BEIIECTB;
KJIACCU(UITUPOBATH XUMUYCCKUE PEAKIINH;

- chopmMHUpOBaTH IPEICTABICHUS: O MAaTEPUATILHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSX U
MO3HABAEMOCTH SIBJICHUH TPUPOJBI, O MECT€ U 3HAYCHUM XHUMHH B CHUCTEME
€CTECTBEHHBIX HayK U €€ pOJId B 00ECIIeYeHUN YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA: B
pelieHnr MpoOJIeM SKOJIOTHYECKON, DHEPreTUYeCKOW W MHUIIEBOW 0e30macHOCTH, B
Pa3BUTUU MEJUILIMUHBI, CO3[JaHWM HOBBIX MAaTE€pPUAIOB, HOBBIX MCTOYHUKOB DHEPrUH, B
o0ecreyeHny palroHAILHOTO MIPUPOIONOIB30BaHus, B (DOPMUPOBAHUHM MUPOBO33PEHUS
U o0IIel KyabTyphl YEIOBEKa, a TAKXKE DKOJIOTHMYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3[IOPOBBIO U IPUPOHOM cperie;

- BJIAJIETh CHUCTEMON XHWMHWYECKMX 3HAHUM, KOTOpAasl BKJIOYAET: OCHOBOIIOJArAaOIINE
MOHSATHS (IOMOJHUTENIBHO K CUCTEME MOHSATUI 0a30BOT0 YPOBHS) - U30TOIBI, OCHOBHOE
U BO30YXXJIEHHOE COCTOSHHE aToMma, TMOpUIM3alys aTOMHBIX OpOHTanel, XMMHYECKas
cBs3b ("o" um "m", KpaTHBIE CBSI3M), MOJIApHAs KOHIIEHTpalus, CTpyKTypHas ¢dopmyia,
n3oMepus (CTpyKTypHasi, reoMeTpuueckas (IUC-TPaHC-U30MEPHsi), TUIMBl XUMHUYECKHX
peakiuii (roMo- U TeTeporeHHbIe, 00paTUMbIe U HEOOpaTHUMbIE), PACTBOPHI (HCTUHHBIE,
JIUCTIEPCHBIE CHUCTEMBI), KPHUCTAIOTUIIPATBI, CTENEHb JUCCOIMAINH, DJIEKTPOJIU3,
KPEKUHT, pU(OPMHUHT);T€OPUH U 3aKOHBI, 3aKOHOMEPHOCTH, MHUPOBO33PEHYECKHE
3HaAHMS, JIeXkKAIINEe B OCHOBE NMOHUMAHUS MPUYUHHOCTH M CHCTEMHOCTH XUMHYECKHX
SBJICHUM, COBPEMEHHbIC TMPEACTaBICHUS O CTPOCHUU BEIIeCTBA Ha aTOMHOM,
MOJICKYJIIPHOM U HAJMOJIEKYJSIPHOM YPOBHSX; TIPEACTABJICHHS O MEXaHU3Max
XUMUYECKUX PEaKIUi, TEPMOJAMHAMUYECKUX M KHHETHUYECKHMX 3aKOHOMEPHOCTSIX HX
MPOTEKaHUs, O XMUMHYECKOM pPaBHOBECHH, JUCIEPCHBIX CUCTEMaxX, (aKTOJOTUUYECKHE
CBEJICHHSI O CBOMCTBAX, COCTaBe, MOTYyYEeHUH B 0€30MaCHOM HCIOJBF30BAHNN BaXKHEUIIINX
HEOPTraHWYECKNX M OPTaHMYECKUX BEIIECTB B OBITY W MPAKTHUYECKOW ESITEIBHOCTH
YenoBeKa; OOIIMX HAayYHBIX MPHUHIMIIAX XUMHUYECKOTO TMPOHM3BOACTBA (Ha MpUMepe
MIPOM3BOJICTBA CEPHOM KHCIIOTHI, aMMHaKa, METaHOJIa, IepepabOTKH HEPTH);

- YyMETh MPOBOAMTH PACUEThl MO XUMUYECKUM (POpMyJaM U ypaBHEHUSM XUMUYECKUX
peaKIuii ¢ UCTOJIb30BaHNEM (DU3UYECKUX BEIMYHH (Macchl, 00beMa ra3oB, KOJUYECTBA
BEILIECTBA), XapaKTEPU3YIOLIUX BEIIECTBA C KOJMWYECTBEHHOMW CTOPOHBI: PAaCUEThl IO
HaXO0XXJICHUIO XUMHYECKOW (hOpMYIIbl BEIIECTBA; pacdyeThl Macchl (00beMa, KOJINYeCTBa
BEILECTBA) NMPOAYKTA PEAKLIUU, €CITU OJHO U3 UCXOIHBIX BELIECTB JIaHO B BUJE PAcCTBOpa
C OIpECIICHHOW MAacCOBOM J0JIEM PAacTBOPEHHOTO BEIIECTBA MJIM JaHO B HU30OBITKE
(MMeeT MpUMECH); pacyeThl MAaCCOBOU WM OOBEMHOM JTOJIM BBIXOJA MTPOAYKTA PEaKIIHH;
pacdeTsl TerioBoro 3¢ dekra peakiuii, 00bEMHBIX OTHOIICHUH Ta30B;
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- YMETh BBIABJISTH XapaKTEpHbIC MPU3HAKK W B3aWMOCBSI3b H3YYCHHBIX TOHSITHH,
MPUMEHATh COOTBETCTBYIOLIME IIOHATHUS TPU ONUCAHUM CTPOCHUS U CBOWCTB
HEOPraHWYECKUX U OPraHUYECKUX BEIIECTB U UX MPEBPAICHUI; BbIABISATH B3aUMOCBS3b
XUMHYECKUX 3HAHWUN C TOHSATUSMH W MPEACTABICHUSMHU APYTUX MPEIMETOB IS Oojee
OCO3HAHHOTO TIOHMMAaHHUS M OOBSICHEHHUS CYIIHOCTH MaTEPHAILHOTO €IWHCTBA MUPA;
UCIIOJIb30BaTh CHUCTEMHBIC XUMHUYECKHE 3HAHHS JJIs OOBSICHEHUS W MPOTHO3HPOBAHHS
SIBJICHU, UMEIOIINX €CTECTBEHHOHAYYHYIO PUPOTY;

- YMETh HCIOJIb30BaTh HAMMEHOBAHUS XUMUYECKUX COCIUHEHUN MEXIyHApOIHOTO
COI03a TEOPETUYECKONM W MPUKIATHON XUMHHM M TPUBUAIbHBIC HA3BaHUS BEIIECTB,
OTHOCSIIIUXCSA K M3YYEHHBIM KJIacCaM OPraHUYECKHMX U HEOPraHUYECKHX COCIMHEHUM;
UCIIOJIb30BAaTh XUMHYECKYI0 CHMBOJIMKY JJISi COCTABIICHUS (DOPMYJT HEOPTaHHYECKUX
BEIIECTB, MOJICKYISPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIICHHBIX U CKEJIETHBIX)
(GbopMysT OpPraHMYECKUX BEIIECTB, COCTABISATH YpPAaBHEHUS XUMHYECKUX pEAKIHi u
pPacKpbIBaTh UX CYIIHOCTb: OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIMI MOCPEACTBOM
COCTaBJICHUS AJICKTPOHHOrO OajaHca ITHX peakluii; peakuid MOHHOTO OOMEHa MyTeM
COCTaBJICHUS! UX IOJHBIX U COKPAILEHHBIX MOHHBIX YPABHEHUM; peakUud TUApoIu3a,
peakuui

KOMIUIEKCOOOpa3oBaHusl (Ha MpUMEpe THIPOKCOKOMIUJIEKCOB IMHKA W aJIOMUHUSA);
MOATBEPKJIATh XapaKTEPHbIE XUMHUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMHU
AKCIIEPUMEHTAMH U 3aITUCSIMU YPABHEHUN XUMUYECKUX PEAKIIU;

- YMETh KJIACCU(PUIIMPOBATH HEOPTAHUUECKUE U OPTraHUYECKUE BEIIECTBA M XUMUUYECKUE
pEaKIuu, CaMOCTOATEIbHO BHIOMpPATh OCHOBAHMS M KPUTEPUU I KIACCH(PHUKAIIUU
M3y4aeMbIX XUMUYECKUX OOBEKTOB; XapaKTepPU30BAaTh COCTAaB M Ba)KHEWIIIME CBOMCTBA
BEILLECTB, MNPUHAMIEKANMX K ONPEACICHHBIM KjaccaM W TpynmnaMm COEJUHEHUN
(mpocTeie BEmIECTBA, OKCHJBI, THAPOKCHUJIBI, COJHU; YIJIEBOJIOPOIbI, MPOCTHIE IPUPHI,
CIUPTHI, (PEHOIIBI, allbJIETUIbI, KETOHBI, KAPOOHOBBIE KUCIIOTHI, CIIOKHBIE A(UPBI, KUPBI,
YTJIEBOJIbI, aMUHBI, aMUHOKHUCIIOTHI, OCTTKH); TPUMEHSATh 3HAHUS O COCTaBE M CBOMCTBAX
BEILECTB ISl SKCIIEPUMEHTAIBHON MPOBEPKU TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEN
MPOTEKAHUS XUMHUYECKHX pEaKIUil ¢ TPOTHO3UPOBAHUS BO3MOXKHOCTEH  HMX
OCYIIECTBIICHNUS,

- YMETh MOJITBEPKAATh HA KOHKPETHBIX MPUMEpPax XapaKTep 3aBUCUMOCTH PEAKIIMOHHOMN
CIIOCOOHOCTH OPTaHUYECKUX COEMHEHUIN OT KpAaTHOCTH M THUIIa KOBaJeHTHOU cBs3M ("'G"
n "m'"), B3aMMHOrO BJMSHUS aTOMOB M TpYII aTOMOB B MOJIEKYJaX; a TaKXe OT
0COOEHHOCTEH pean3aliii Pa3InIHbIX MEXaHU3MOB IPOTEKAHUS PEAKIINN;

- YMETh XapaKTepH30BaTh AJIEKTPOHHOE CTPOEHHE aTOMOB (B OCHOBHOM U
BO30Y)XJICHHOM COCTOSSHUM) W HWOHOB XHWMHYECKHX OJJeMeHToB 1 - 4 mepuoaos
ITepuoanueckoit cucremsl .M. MeneneeBa u UX BaJI€HTHBIE BO3MOXHOCTHU, HCTIOJIb3YS
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nousitusa "s", "p", "d-snexkTpoHHBIE" OpOWTATH, DHEPTETHUYCCKHE YPOBHH, OOBSCHATH
3aKOHOMCPHOCTU H3MCHCHHA CBOMCTB XHMHYECKUX DIEMEHTOB U 06p213yeMbIX MU
COCJIMHEHUH T10 MePHOaM U TPYIIIIaM;

OK 02.
Ucnonb3oBath
COBPEMEHHBIC
CpeICTBA MOUCKA,
aHaJIM3a u
MHTEPIIpEeTaluu
UHPOpPMALIUHU U
uH(pOpPMaIMOHHbBIE
TEXHOJIOTHH IS
BBITIOJTHEHHUSI 3a/1a4
po(hecCHOHATTLHOM
NEeSTEIbHOCTH

B o0Js1acTH HEHHOCTH HAYYHOT'0 O3HAHUS:

- ¢(OpMHUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO
Pa3sBUTHSI HAYKU U OOILECTBEHHOM MTPAKTUKH,
OCHOBaHHOT'0 Ha JUAJIOTe KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B
HOJIUKYJIBTYPHOM MUPE;

- COBEpPILIEHCTBOBAHUE A3BIKOBOU U
YUTATEJIbCKON KYJIbTYphl KaK CpeICTBa
B3aUMO/JICHCTBUS MEXTY JIFOIbMU U MTO3HAHUS
MUDA;

- 0CO3HaHME LIEHHOCTH HAyYHOH J1eTeIbHOCTH,
TOTOBHOCTb OCYHIECTBIISATh IPOEKTHYIO U
UCCIIEI0BATEIbCKYIO €SI TEIbHOCTD
WHAUBHUAYAJIbHO U B TPYIIIIE;

OsiajeHne YHHBEPCAJIbLHBIMU Y4e¢OHBIMH
NMO3HABATEJbHBIMUAEHCTBUAIMM:

B) pa0orta ¢ nHopManmeii:

- BJIaIETh HaBbIKaMU MOJy4YEHUS] HHPOpMAIIU
13 HCTOYHUKOB Pa3HbIX TUIIOB,
CaMOCTOSITENILHO OCYILECTBIIATh TIOUCK,
aHaJIN3, CUCTEMATU3ALUI0 U MHTEPIPETALIUIO
UH(OPMALIUU Pa3IMYHBIX BUJOB U HOpM
IpeJICTaBICHMUS;

- CO3/1aBaTh TEKCTHI B PA3IMYHBIX opmarax ¢
y4eTOM Ha3HaueHus: UHOpMaIUH U LIeJIeBOM
ayJUTOPUH, BBIOMpAst ONTUMAIbHYIO GOpMY
MPEeJICTaBICHUS U BU3yaTH3alluy;

- OLICHUBATh IOCTOBEPHOCTb, JIESTHTUMHOCTb
uH(pOpMallH, €e COOTBETCTBHE TPABOBHIM U
MOpaIbHO-ITHYECKUM HOpPMaM;

- UCTOJIb30BATh CPEACTBA MH(POPMAIIMOHHBIX U
KOMMYHHKAI[MOHHBIX TEXHOJIIOTHH B PEILICHUN
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX U

- YMETb [JIAHUPOBATH U BBIIIOJIHATH XMMUUECKUN AKCIIEPUMEHT (TpeBpalleHus
OpPraHMYECKUX BEIIECTB MIPU HarpPEBaHUU, TIOJyYEHUE STUIICHA U U3YUYEHHUE er0 CBOUCTB,
KaueCTBEHHbBIE PEAKIIMM Ha aJIbJIETH/Ibl, KpaxMaJl, YKCYCHYIO KUCIIOTY; JE€HaTypaLusl
OENKOB IIPU HAarpeBaHUH, [IBETHBIC PEAKIIMU OEJIKOB; MPOBOJUTH PEaKLIUU HOHHOTO
oOMeHa, OIpeIeNIATh CPeay BOAHBIX PACTBOPOB, KAUYECTBEHHBIE pEaKIuy Ha Cynbdar-,
KapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHHS; pEIIaTh SKCIIEPUMEHTAIbHbIE
3agauu 1o reMaM "Merasuibl" u "HeMeramisl'") B COOTBETCTBUM € IPABHIJIAMU TEXHUKH
0€30MMacHOCTH P OOpaIeHUH C BEIIECTBAMHU U J1a00paTOPHBIM 000PYIOBAHHUEM;
NPECTaBIATh PE3yIbTaThl XUMUYECKOTO KCIIEPIMEHTA B (hopMe 3amucu ypaBHEHUI
COOTBETCTBYIOIIUX peakluii U GOpMyITUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;
- YMETh aHAJTM3UPOBATh XUMUYECKYIO HH(POPMAIIUIO, TTOIY4aeMYIO U3 Pa3HbBIX
MCTOYHUKOB (CpeACTB MaccoBoOi nH(MOpManuu, cetb IHTepHET u Apyrue);

- BJIaJIETh OCHOBHBIMU METOJaMH Hay4YHOT'O MIO3HAHUS BELLIECTB U XUMUYECKHUX SBJICHUI
(HabnrofeHue, U3MepeHue, SKCIIEPUMEHT, MOJICTHPOBAHUE);

- YMETb MMPOBOJUTH PACUYEThI 10 XMMUUYECKUM (HOpMyJiaM U YpaBHEHHUSIM XUMUYECKUX
peaKIMii ¢ UCIOJIb30BaHUEM (PU3NUYECKUX BEITMUNH, XapaKTEPU3YIOIIUX BELIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: MacChl, 00beMa (HOpMabHbIE YCIOBHS) Ta30B, KOJIMYECTBA
BELIECTBA; HCIIOJIb30BaTh CUCTEMHBIE XMMUUECKHUE 3HAHUS JUIs IPUHATHS PELLICHNN B
KOHKPETHBIX KU3HEHHBIX CUTYalUsAX, CBSI3aHHBIX C BELIECTBAMH U UX IPUMEHEHHEM;

- YMETb CaMOCTOATEIbHO IUIAHUPOBATh U IPOBOAUTH XUMHUYECKUHA SKCIIEPUMEHT
(mony4yeHue U U3y4eHue CBOMCTB HEOPraHMYECKUX U OPraHUYECKUX BEIECTB,
KAauEeCTBEHHBIE PEAKIINH YIIIEBOJIOPOAOB PA3IMUHBIX KJIACCOB U KHCIOPOICOAEPKALINX
OpPraHMYECKUX BEIIECTB, PELIEHUE SKCIIEPUMEHTAIBHBIX 33/J1a4 10 paCliO3HABAHUIO
HEOPraHMYECKUX U OPraHMYeCKHUX BEIIECTB) C COOJII0IEHNEM IIPaBUIT O€30MMaCHOTO
oOpaleHus ¢ BelecTBaMu 1 1abopaTOPHBIM 000py10BaHUEM, (POPMYIIMPOBATH LIETH
HCCJIEIOBAHMSI, IPEIOCTABIIATH B Pa3IMYHON opMe pe3ylbTaThl SKCIIEPUMEHTA,
AQHAJIM3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTD;

- YMETb OCYILLECTBIISATH LI€JIC€HANPABICHHbIN TOUCK XUMUYECKON HHPOpMalluU B
pa3IMYHBIX UCTOYHUKAX (HayyHas ¥ yueOHO-Hay4dHas TUTEpaTypa, CPEACTBA MACCOBOM
uH(popmanuu, cetb UHTEpHET U Apyrue), KpUTHUECKH aHaIU3UPOBATh XUMHUYECKYIO
uHopMalnio, mepepadbaThiBaTh €€ U UCIOIb30BaTh B COOTBETCTBUH C ITOCTABICHHOM
y4eOHOM 3amaueit;

- BJIQJETh CUCTEMOU 3HAHUM O METOJAaX HAyYHOr'O MO3HAHUS SIBJICHUM ITPUPOJIBIL,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX U YMEHUSMHU NIPUMEHSTh 9TH 3HAHUSI IPU
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OpraHU3aIMOHHBIX 33]1a4 C COOIIOICHUEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKU
0€30I1aCHOCTH, TUTHEHBI, PECypCOCOepeIKEHUS,
MIPABOBBIX U ATHYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€301MacCHOCTH;

- BIIQICTh HaBBIKAMU PACIIO3HABAHUS U 3aIUTHI
uHpopmanuu, nHOOPMAITMOHHON
0€30I1aCHOCTH JINYHOCTH,

AKCIIEPUMEHTAILHOM UCCJICIOBAHUH BEIIECTB M JIJIs1 OOBSICHEHUSI XUMHUYECKUX SIBJICHUH,
MMEIOIINX MECTO B IPUPOJE MPAKTUUECKON IEeITEIbHOCTH YEJIOBEKA U B TOBCEAHEBHOM
JKU3HU,

OK 04.

D¢ dexTnBHO
B3aMMO/ICICTBOBATh
U paboTath B
KOJUICKTUBE U
KOMaH 1e

- TOTOBHOCTb K CaMOPa3BUTHIO,
CaMOCTOSTEJIBHOCTH U CaMOOIIPEICIICHUIO;
-OBJIaJICHHE HaBbIKaMU y4eOHO-
HCCIIEIOBATENILCKOM, MPOEKTHON U COLMAJIbHOM
JESATEIIBHOCTH;

OBJ1aieHHe YHUBEPCAJIbHBIMU
KOMMYHUKATHBHBIMH 1eHICTBUAMM:

0) coBMecTHas1 1eATEeJIbHOCTh:

- IOHUMAaTh U UCIOJIb30BaTh IIPEUMYILECTBA
KOMaHJHON ¥ UHJIMBUyaJIbHOU paboThI;

- IPUHUMATH L€ COBMECTHOM NEATEIBHOCTH,
OpPraHM30BBIBATh U KOOPAVMHUPOBATH JIEHCTBUS
0 €€ TOCTHKECHUIO: COCTABIIATH IIJIaH
JIEHCTBHM, paCIIPeNEsATh POJIU C y4ETOM
MHEHHUH YJaCTHUKOB 00CYKIaTh Pe3yIbTaThl
COBMECTHOM paboThI;

- KOOPAUHUPOBATh U BBINOJIHATH paboTy B
YCIIOBUSIX peajbHOI0, BUPTYaJIbHOTO
MKOMOMHHMPOBAHHOT'O B3aMMOJICHCTBHS;

- OCYILECTBIIATH [IO3UTUBHOE CTPATETNYECKOE
MIOBEJICHUE B PA3JINYHBIX CUTYalHAX,
IPOSIBIATH TBOPUECTBO M BOOOpaXKeHUe, ObITh
MHUIMATUBHBIM

OBiageHne yHNBepCaJIbHbIMH
pPeryJiiTUBHBIMH 1€ CTBUSIMU:

I) NIPpUHSATHE ce0sl U APYTHUX JIOJCH:

- IPUHUMATh MOTHBBI U apTYMEHTBI JPYTHX
JIOJIE IIPU aHAJIU3€ PE3YJILTATOB
JESITCIIBHOCTH;

- YMETb IJIAHUPOBATH U BBIMIOJIHATH XUMHUUECKUN AKCIIEPUMEHT (TpeBpalleHus
OpPraHWYeCKHX BEIECTB MIPHU HArPEBaHUH, MTOJTyYCHHUE YTHIICHA U U3yYCHHE €T0 CBOMCTB,
KaueCTBEHHBIE PEAKIIMH Ha aJlbJICTH/IbI, KpaxMall, YKCYCHYIO KUCIIOTY; IeHATypalus
O€JIKOB IPH HATPEBAHMH, [IBETHBIC PEAKLIUU OEIKOB; POBOIUTH PEAKIIMA HOHHOTO
oOMeHa, orpeneNsaTh Cpeay BOJHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIMH Ha CyIb(aT-,
KapOOHAT- U XJIOPU/I-aHUOHBI, HA KATHOH aMMOHHS; PEIIaTh SKCIIEPUMEHTAIbHbIC
3amaunnio Temam "Metamisl" 1 "HemeTamsl'") B COOTBETCTBUY C IPABUIIAMH TEXHUKH
0e30macHOCTH IIpU OOPAIICHNH C BEIECTBAMH U J1a00PaTOpHBIM 000pyI0BaHNEM;
MPEJICTABIIATh PE3YJIbTaThl XUMUYECKOTO SKCIIEPUMEHTa B (hOpMe 3arucu ypaBHEHUH
COOTBETCTBYIOIIUX PEAKIUi M (POPMyTUPOBATH BEIBOIBI HA OCHOBE 3TUX PE3YJIHTATOB;
-yMETb CaMOCTOSTENIbHO IJIAHUPOBATh U MIPOBOJIUTh XUMUUYECKHH SKCIEPUMEHT
(TosTyueHue U M3y4eHHe CBOWCTB HEOPTaHWMYECKHX M OPTaHUYECKHX BEIIECTB,
Ka4eCTBEHHbIE pEaKIUH YIIeBOJOPOI0B PA3IUUYHBIX KIACCOB U KUCIOPOACOIEpKAIIUX
OpPraHUYECKUX BEIECTB, PEHICHNE SKCIIEPUMEHTAFHBIX 3a/1a4 10 PACIO3HABAHUIO
HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB) C COOJIIOJCHUEM MPaBUIl O€3011aCHOTr0
oOpallleHus ¢ BeleCTBaMHU U J1abopaTOPHBIM 000pyA0OBaHKEM, (OPMYIINPOBATH LIETH
UCCIIEIOBaHMsL, IPEAOCTABIIATH B pa3IMYHON (OpME pPe3ynbTaThl SKCIIEPUMEHTA,
aHAJTM3UPOBATh U OLIEHUBATh UX JJOCTOBEPHOCTD;
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- IPU3HABATh CBOEC MPABO U MIPABO JAPYTUX
JIIOJIEH Ha OIIMOKU;

- pa3BHUBATh CIIOCOOHOCTH TIOHUMATh MUD C
MO3UIUH JIPYTOT0 YEIIOBEKA;

OK 07.
CopelicTBOBaTH
COXPaHEHHIO
OKpY>Karoleu
cpepl,
pecypcocOepexeHn
10, IPUMCHSTh
3HaHUs 00
U3MCHCHHUU
KJIMMATa, IPUHIIATIBI
OCPEIKITUBOTO
MIPOU3BO/ICTBA,

3 pexTUBHO
JIECTBOBATH
BUPE3BbIUANHBIX
CHUTYyaIHsIX

B 00s1acTH 3K0710rH4€CKOr0 BOCIIUTAHMSA S

- ¢hopMHPOBAHHOCTH IKOJIOTUUECKOM
KYJbTYpBbl, IOHUMAHHE BIUSHUS COLIMAIIBHO-
HKOHOMHUYECKUX MPOLIECCOB HA COCTOSIHUE
MIPUPOJHOMN U COLMATIBHOM CpeJibl, 0OCO3HAHUE
I00ATLHOTO XapaKTepa IKOJIOTUICCKUX
npo0Jem;

- IUNITAHUPOBAHUE U OCYIIECTBIICHUE JICHCTBUI B
OKpY’Karolllel cpejie Ha OCHOBE 3HaHUs Leei
YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA;
AKTHUBHOE HEMPUSITHE IEHCTBHMI, IPUHOCAIIUX
BpEJl OKPYKAIOIIEH CpeJe;

- YMEHHE MMPOTHO3UPOBATH HEOIArONPUSITHBIE
HKOJIOTUYECKUE MTOCIIECICTBUS
NpeANPUHUMAEMBbIX AEHCTBUNA, TPEeIOTBpallaTh
ux;

- pacUIMpPEHHE OIbITA AESITEIbHOCTH
HKOJIOTUYECKON HAINPaBICHHOCTH,

- OBJIaJICHUE HaBBIKAMH Y4E€OHO-
MCCIIEIOBATENIbCKOM, MPOEKTHON U COIMAIbHOM
JIeATEIbHOCTH;

- c¢(OopMHUPOBATh PEJCTABICHUS: O XUMHUECKON COCTABIIAIOLIEH €CTECTBEHHOHAYYHOH
KapTUHBI MUPA, POJIM XUMHH B IO3HAHUU SIBIICHUH TPUPOIBI, B (hOpMUpOBaHUH
MBILIEHHS U KYJIbTYpPbI INYHOCTH, €€ (DYHKIIMOHAJIbHON TPAMOTHOCTH, HEOOXOIMMOM
JUISl pEIIEHUs TPaKTUUECKUX 3aJa4 U IKOJIOTHYECKHM OOOCHOBAHHOI'O OTHOLIEHUS K
CBOEMY 3[I0POBBIO U IIPUPOJHOU CpENE;

- YMETh COOJII0/IaTh IPaBUJIa 3KOJIOTUYECKH 11€TIECO00PA3HOI0 IIOBEIEHUS B OBITY U
TPYZAOBOM AEATEIBHOCTHU B LEJAX COXPAHEHUS CBOETO 370POBbs U OKPYXKaroLIeH
IIPUPOJIHON Cpesbl; YYUTHIBATH OMACHOCTh BO3AEUCTBUS Ha )KUBbIE OPraHU3MBbI
OIPEEIICHHBIX BEUIECTB, IOHUMAsl CMBICII IIOKA3aTels IPEAEIbHON JOIYyCTUMON
KOHLEHTpaLUu;

- YMETb IPOTHO3UPOBATh, AHAIIM3UPOBATH U OLICHUBATH C IIO3ULIMH 3KOJIOTMYECKON
0€3011acCHOCTH OCIIEACTBHSI OBITOBOI U ITPOU3BOJICTBEHHON IEATEIILHOCTH YEIIOBEKA,
CBSI3aHHOM C 1epepabOTKOM BEIECTB; MUCII0JIb30BaTh M1OJyYEHHbIE 3HAHUS IS IPUHATUSA
rPaMOTHBIX PELIEHUN MPOOJIEM B CUTYAIUSAX, CBSI3aHHBIX C XUMUEN;

- YMETb OCO3HABaTh ONIACHOCTH BO3JICHCTBUS Ha KUBBIE OPTaHU3MBbI OIIPEIETICHHBIX
BEIIECTB, TIOHUMas CMbICJI [TOKa3aTeNsl MPeAeIbHON TOMYCTUMON KOHIEHTpAlluu, U
HOSCHATH Ha IPUMEPax CrocoObl YMEHbIIEHUS U MPEIOTBPAILEHUS UX BPEAHOTO
BO3/ICIICTBUS HA OPraHU3M YEJIOBEKa.

[IK 1.1 ITpoBoauts
duzuko-
XUMHUYECKHE
VCCIIEJIOBAHUS U
BJIAJICTh TEXHUKOU
1a00paTOPHBIX
pabor

0a30BBIE HCCIENOBATENILCKUE JCHCTBUSA Kak
4acTh MO3HaBaTeIbHBIX YHUBEPCAIBbHBIX
y4eOHBIX  JCWCTBUMN: BIAAETh OCHOBAMHU
METOJI0B HAYYHOI'O0 [IO3HAHHMS BEIIECTB U
XUMUYECKHUX PEAKINN;

—  ¢opMynHpoBaTh 1en u 3a/1auun
WCCJICTOBAHMsI, UCTIONB30BaTh MMOCTABJICHHBIE U
CaMOCTOSITEITEHO chopMyITUPOBAHHEBIE

BOIIPOCHI B KAUE€CTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI i1 (OPMHUPOBAHUS THUIIOTE3BI IO
IMPOBEPKEC MMPaBUJIBHOCTU BBICKA3bIBACMBbIX
CY)KJICHUH;

- OCHOBBI JIAOOPATOPHON MPAKTUKU B TPO(HECCHOHATBHBIX JIa00paTOPHSIX
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— BJIAgeTh HABBIKAMU  CAMOCTOSITENILHOTO
IUIAHUPOBAHHUST W TIPOBEICHHS YYCHUYCCKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUS
HaOJIr0/1aTh 3a X0JIOM npoiiecca,
CaMOCTOSITENTEHO MIPOTHO3UPOBATH ero
pesynbTaT, (GopMyIHpoBaTh O0000IICHUS U
BBIBOJIBI OTHOCHUTEIIBHO JIOCTOBEPHOCTH
pe3yJbTaTOB  HCCIICAOBaHUS,  COCTAaBIATH
000CHOBAHHBIM OTYET O MPOAETAHHOH paboTe.
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2. CTPYKTYPA n COJAEP)KAHHUE OEIJJEOEPA3OBATEJII>HOI71
JUCIHUIIJINHBI
2.1. O0beM qUCHUIIMHBI M BUAbI y4eOHO padoThI

Ta6muma 2 — O6beM 1 BUJIBI paboT 1Mo 00111e00pa30BaTeIbHON TUCITUTIIIMHE

Bua yueOHoii padoThl O0bem B yacax
OBBEM OBPA3OBATEJBLHOM MPOI'PAMMBI TUCITATLTAHBI: 136
- TeopeTH4YecKoe o0yyeHue 40
B T.U.

po(hecCHOHATLHO-OPUEHTUPOBAHHOE CO/IepKaHNe (PaKTHUECKask TOITOTOBKA) 15
- MPAKTHYeCKHE 3aHATHSA 78
B T.U.

po(eCCHOHAIBHO-OPUEHTUPOBAHHOE COJIEp KaHue (MPAaKTHYeCKasi OATOTOBKA) 29
- MPOMEKYTOYHAsI ATTECTAIUsA 18
B TOM YHCIIE:

KOHCYJIbTAIIUU 12
9K3aMEH 6




2.2. TeMaTH4yeCKMil IJIAH U COAEPKAHUE YUeOHOM JUCHMIIIHHBI
Tabnuna 2 — TeMatryeckuil miaH JUCHUTUIMHBI

KosinuecTBO ayIUTOPHBIX YAaCOB

Bcero B T.4. B popme
HaumeHoBaHue pa3iejioB U TeM N TeopeTny. NpaKTHY.
NPaKTHYECKO
o0yueHue 3aHATHSA
MOJATOTOBKH
PA3AEJI 1. OCHOBBI CTPOEHUMS BEILIECTBA 8 1 4 4
Tema 1.1. CtpoeHre aTOMOB XMMHUYECKHUX 3JIEMEHTOB U MPUPOJA XUMUYECKOU CBS3U 4 - 2 2
Tema 1.2. [lepuoguueckuii 3akon u Tadnauna .M. Menneneena 4 1 2 2
PA3JIEJI 2. XUMHWYECKHE PEAKIINU 12 6 4 8
Tema 2.1. Turbl XUMHYECKHUX PEAKIU 6 3 2 4
Tema 2.2. DICKTPOJUTHYECKAS TUCCOIUAIINS U HOHHBIN OOMEH 6 3 2 4
PA3JIEJI 3. CTPOEHUE U CBOMCTBA HEOPTAHMYECKHMX BEIIIECTB 20 7 6 14
Tema 3.1. Knaccudukanusi, HOMEHKIATypa U CTPOSHHUE HEOPTaHUYECKHUX BEIIECTB 6 1 2 4
Tema 3.2. DU3UKO-XUMHUYECKHE CBOMCTBA HEOPTAHMYECKUX BEIIICCTB 10 4 2 8
Tema 3.3. [Ipon3BoACTBO HEOPraHUYECKUX BEIIECTB. 3HAUEHHE U IPUMEHEHUE B OBITY U Ha 4 2 2 2
POU3BOJICTBE
PA3JIEJ 4. CTPOEHUE U CBOMCTBA OPTAHMYECKHNX BEIIIECTB 32 10 14 20
Tema 4.1. Knaccudukanysi, CTpOeHHE M HOMEHKJIATypa OpraHMueCKUX BEIIECTB 12 2 4 8
Tema 4.2. CBolicTBa OPraHN4YEeCKUX COEIUHEHUIN 16 5 8 8
Tema 4.3. Oprannyeckue BeIIecTBa B )KU3HEAEATEILHOCTH YenoBeka. [Ipon3BoacTBO 1 6 3 2 4
MPUMEHEHNE OPTaHMYECKUX BEIIECTB B MPOMBIIIUIEHHOCTH
PA3JIEJ 5. KHHETUYECKHUE U TEPMOANHAMUNYECKHUE 3AKOHOMEPHOCTH 8 4 2 6
MNPOTEKAHUA XUMHWYECKHNX PEAKITMIA
Tema 5.1. Kunernueckue 1 TepMOAMHAMUYECKNE 3aKOHOMEPHOCTH IIPOTEKAHUS XUMHUYECKUX 8 4 2 6
peakuuii. PaBHOBECHE XMMUYECKUX PEAKLIMI
PA3AEJ 6. IUCITIEPCHBIE CUCTEMBbI 6 3 2 4
Tema 6.1. JlucnepcHble cucTeMbl H (PaKTOPhl UX YCTOMYUBOCTH 4 2 2 2
Tema 6.2. MccneoBaHne CBOMCTB TUCTIEPCHBIX CUCTEM JUIS MX WACHTH(DUKAIIMH 2 1 - 2
PA3JIEJ 7. KAMECTBEHHBIE PEAKIIUA OBHAPY X XEHUSI HEOPTAHUYECKUX U 6 1 2 4
OPTAHNYECKHUX BEHIECTB
Tema 7.1. OOHapyxeHUE HEOPraHUYECKMX KATHOHOB U aHUOHOB U OPraHUYECKHUX BEUIECTB 6 1 2 4
OTJICNIBHBIX KJIACCOB C MCIOJIb30BaHUEM KAUE€CTBEHHBIX PeaKLUi
PA3JIEJI 8. XUMUS B BBITY U ITPOU3BOJICTBEHHOM JESTEJBHOCTH 4 2 - 4
YEJIOBEKA
Tema 8.1.Xumus B ObITY U TPOU3BOJCTBEHHOM JCATEIHHOCTH YEIOBEKA 4 2 - 4
PA3JIEJ 9. UCCJIEJOBAHWUE U XUMHWYECKHWI AHAJIN3 OFBEKTOB 20 10 6 14
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BUOC®PEPHI

Tema 9.1. OcHoOBBI 1a00paTOPHON MPAKTUKH B TPO(ECCHOHATBLHBIX JTA00OPATOPUSIX

Tema 9.2. Xumudeckuii aHaim3 mpod BOABI

Tema 9.3. Xumnueckuii KOHTPOJIb KaueCTBA NPOAYKTOB TUTAHUS

Tema 9.4. Xumuyecknii aHanu3 npo0 MOYBBI

NININ| 1

Tema 9.5. MccinenoBanue 00bekTOB OHOChepbl

WININN|F-

DDININININ

KoncyabTanuu

IK3aMeH

=
CDNCD-hb-bN

BCEI'O

136

44

40

78
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Tabnuma 3 — ConepkaHue TUCIUTUTMHBI

HaumenoBanue Conep:xkanue (0CHOBHOe M PO ecCHOHAIBLHO-OPUEHTUPOBAHHOE), JIA00PATOPHbIE U O0bem | DopMupyemblie
pa3/iesioB M TeM NpPaKTHYeCKHe 3aHATHS, IPUKJIAJAHOI MO1YJ/Ib 4acoB KOMIIeTEeHIIUH
1 2 3 4

PA3JIEJ 1. OCHOBBI CTPOEHMS BEIHLIECTBA 8
Tema 1.1. Conepxanue 4 OK 01
Crtpoenue aToMOB 1. CoBpeMeHHasi MO/ie]Ib CTPOEHUSA ATOMA. 2
XUMHYECKHX OnekrpoHHas KoHpurypanus aroma. Kiaccudukaiuss XUMUIECKUX IJIEMEHTOB (s-, P-, d-371€MEHTHI).
DJIEMEHTOB M IIpUpoaa | BaneHTHbIe JIEKTPOHBI. BanieHTHOCTSD. ONeKTpoHHas  NpUpoAa  XMMHUYECKOH CBS3H.
XUMHUYECKOH CBSI3U DNeKTpoOTpULIaTENbHOCTh. KOBaneHTHast CBA3b, €€ Pa3HOBUJHOCTH M MEXaHU3Mbl 00pa30BaHUS

(oOMeHHBIN U JOHOpHO-akienTopHbii). MoHHas cBsi3b. Metaimuyeckas cBs3b. BomopoaHas CBs3b.

MexmonekynsipHble B3auMoJeHCTBUA. M30TOmbl, OCHOBHOE M BO30YXKICHHOE COCTOSIHHE aTOMa,

rHOpHIN3aIHsi ATOMHBIX OPOUTAJICH.

B T.4Y. IPAKTHYECKHE 3aHATHS 2

I13 Nel. PemieHue npakTH4YeCKHMX 32JaHNH HA COCTaBJIeHHE 3JIEKTPOHHO-TPpadpuueckux Gpopmy.a 2

2JIeMEHTOB 1—4 mepuonioB, JIEKTPOHHBIX (QOPMYI MOJEKYJI U ONpEleleHHE Tulla CBA3M. PerieHue

3aJaHUil Ha KCIOJb30BAHHE XHMHUYECKON CHMBOJIMKM W Ha3BaHUU COEAMHEHUN MO HOMEHKIAType

MEXKJIYHapOAHOTO COK3a TEOPETHYECKOM M NPUKIAJHOW XWMHU W TPUBHUAIBHBIX HAa3BaHWM ISt

COCTaBJIEHUS] XMMUYECKUX (POPMYIT IBYXaTOMHBIX CO€JMHEHUH (OKCHUIOB, CYIb(GUI0B, TUAPUIOB U T.I1.)

U IPYTUX HEOPraHM4EeCKUX COETUHEHUH OTAEIbHBIX KIacCOB.
Tema 1.2. Conep:xanue 4 OK 01,
Ilepuognueckuii 3akoH | 2. Ilepuoamyeckasi cucremMa xumuueckux djiemMeHToB JI.U. MeHnneseeBa. 2 OK 02
u tabnuna J1.1. ®uznueckuit cmpica [lepunogunueckoro 3akona .M. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB IK 1.1
Menneneena XUMHYECKHX D3JEMEHTOB, 00pa3yeMblX HMH MPOCTHIX M CJIOXKHBIX BEUIECTB B COOTBETCTBHHM C

MIOJIO)KEHUEM XMMMUECKOro 3iyieMeHTa B llepmonnueckoil cucreme. MHpOBO33pEHUECKOE M HAY4YHOE

3HaueHue [lepumoauueckoro 3akona /I.M. MenneneeBa. Ilporuossr /.. MenneneeBa. OTKpbITHE HOBBIX

XUMHYECKHX JJIEMEHTOB.

B T.Y. IPAKTHYECKH e 3aHATHS 2

I3 Ne2. PemieHne NpaKTHKO-OPHEHTHPOBAHHBIX TEOPETHYECKUX 3aJaHUI 2 (1%)!

Ha XapaKTCepusanur XUMHUYCCKHUX OJIIEMCHTOB «MCTAIIMYCCKUC / HeMeTaJUIMYeCKHue CBOﬁCTBﬂ»,
QJICKTPOOTPULATCIIBHOCTE U CPOJACTBO K JBJICKTPOHY XHUMHYCCKUX 3JJICMCHTOB B COOTBCTCTBHUC C HUX
OJICKTPOHHBIM CTPOCHHUEM H IIOJIOKCHUEM B H@pHO)IPI‘—IGCKOﬁ CHCTEME XHMMHUYCCKHUX DJJICMCHTOB ZII/I
MenpaeneeBa». Pelnienue PACUCTHBIX 3aa4 Ha HaAXOXICHUC OTHOCUTEIbHOM MOJ'ICKyJ'ISIpHOfI MacCcChbI.
Onpez[eneHI/Ie MacCcoBO1 JO0JIN XHMHUYCCKUX DJOJIEMCHTOB B CJIIOXXHOM BCIICCTBE. COCTaB, CTPOCHHC

MOJIEKYJL.

! TIpoheccroHaNBLHO-OPUEHTUPOBAHHOE COJEPIKAHUE
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PA3JIEJI 2. XUMHNYECKHUE PEAKIIUU

12

Tema 2.1. Tumer
XUMHYECKUX PEAKIUI

Conep:kanue

3.  Kuaccudukanus 4 THIIBI XUMMHYECKHX PeaKIHii ¢ y4acTHEM HEOPraHUYECKUX BellecTB.
KonuuectBeHHble oTHOIIEHHS B XUMUU. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XHUMUU M PacueThl IO
YpaBHEHUSIM XUMHUYECKUX peakiui. Mojb Kak eIuHWIa KOJIMYecTBa BellecTBa. MouisipHas macca.
3aKOHBI COXpaHEHHUs MacChl U PHEPruu. 3aKoH ABoraapo. MoysipHbIH 00beM Ta30B. OTHOCUTEIbHAS
IUIOTHOCTH Ta30B. Peakmuu KomIiekcooOpa3oBaHus ¢ y4acCTHEM HEOPTaHMUYECKUX BEHIECTB (Ha mpuMepe
TUIPOKCOKOMILJICKCOB IIMHKA M aJTFOMUHUS).

2 (1%)

B T.Y. IPAKTUHYCCKHUEC 3aHATUSA

II3 Ne3. CocraBjieHue ypaBHeHUIl peakluil coeIMHEHUsI, PA3J10KeHHs], 3aMellleHsl, 00MeHa.
VYpaBHeHMsT  peakuMii  TOpPEHHUs, HMOHHOTO  OOMEHa, OKHCIICHHMS-BOCCTaHOBIICHUs.  Pacuer
KOJIMUECTBEHHBIX XapaKTEPUCTUK UCXOTHBIX BEILIECTB U MPOJIYKTOB peakiuu. Pacuer KoMn4ecTBEeHHbBIX
XapaKTePUCTHK IPOJYKTA PEAKIMU COCJAMHCHUS, €CIH OJHO M3 BEHISCTB JaHO B H30BITKE W/HIU
COJIepKUT mpuMecu. Pacuetr MaccoBoil niim 00bEMHOM 10T BBIXO/A MPOIYKTa PEaKIIUU COSUHEHUS OT
TEOPETUYECKH BO3MOXKHOI0. PacueT 00beMHBIX OTHOILIEHUH ra3oB. Pacuer macchbl (00beM, KOJIMYECTBO
BEIIeCTBA) MPOAYKTAa pEakKlMH, €CIU OJHO M3 BEUIECTB JaHO B BHJIE PacTBOpa C ONpeAeNeHHOU
MaCCOBOM JI0JIEH PACTBOPEHHOT'O BEILIECTBA.

2 (1%)

I13 Ne4. Pemienne ypaBHeHUH OKHMC/ICHHSA-BOCCTAHOBJICHHS.

Crenenpb oxkucienusa. OKUCIUTEIL U BOCCTAHOBUTENL. OKUCIUTEIHHO-BOCCTAHOBUTEILHEIE pCaknuuu B
IIPUPOZE, IPOU3BOJICTBEHHBIX IpoLECcCaX M IKU3HEACITEIBHOCTH OPraHu3MoB. OKHCIUTENBHO-
BOCCTAaHOBHUTEIILHBIN IoTeCHI M al CpC€abl. Cocrasnenne u YpaBHHUBAHUC OKHCJIHNTECIIbHO-
BOCCTAHOBUTENIBHBIX pEAaKUUH METOJOM 3JIEKTpOHHOro OamaHca. TuNUYHBIE HEOpraHWYECKHe
OKHCIIUTEIN U BOCCTAHOBUTENIN. DJIEKTPOJIM3 PACTBOPOB U PACILIABOB COJIEH.

2 (1%)

OK 01
OK 02,
OK 02
K 1.1

Tema 2.2.
DIEeKTPOTUTHYECKAS
JUCCOLIMAIUS M HOHHBIN
oOMeH

Conep:xanue

4. Teopus dJIeKTPOJIUTHYECKON Jucconnannu. Peaknuu noHHoro oomena.

CocraBieHue peaklnii HMOHHOTO OOMEHa IMyTeM COCTaBJICHHS WX MOJHBIX M COKPAIIEHHBIX HOHHBIX
ypaBHeHUU. ['maponu3 coseil. 3HadYeHHWE THAPOIHM3a B OHOJOTMYECKHMX OOMEHHBIX IPOIleCCax.
[IpumMeHeHure ruponn3a B IPOMBIIUIEHHOCTH.

2 (1%)

B T.9. IPAKTHYECCKHUE 3AHATHUSA

I13 NeS. Pemenue 3a1a4 Ha cocTaB/ieHHe PeaKIUii HOHHOTO 00MeHa
MyTEM COCTABJICHUS UX IMOJHBIX M COKpPAIIEHHBIX MOHHBIX YpaBHEHUU. Perienue 3aga4 Ha cOCTaBlICHHE
MOJICKYJIIPHBIX U HOHHBIX YpaBHEHUH THAPOJIN3A, ONIPEACIICHUE CTETICHH THAPOIIN3a.

2 (1%)

IT3 Ne6. Peaxkuum rugposusa
WccnenoBanue cpeapl pacTBOPOB COJieH, 0Opa30BaHHBIX CHUJIBHBIMH W CIAOBIMH TIPOTOJMTAMH, U HUX

peakuuii ¢ pacTBOpPaMHU IIEJI0YU M KapOoHaTa HaTpusi. COCTaBIeHHE peakluii THAPOIIN3a COJIEH.

2 (1%)

OK 01,
OK 02
IK 1.1

PA3JIEJI 3. CTPOEHME MU CBOMCTBA HEOPTAHUYECKHX BEIIIECTB

20

Tema 3.1.

\ Conep:xanue

OK 01,
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Knaccudukanus,
HOMEHKJIaTypa 1
CTpOCHHUE
HEOPraHUYECKUX
BEIIIECTB

5. Kuaaccudukanusi, HOMEHKJIATYPA H CTPOEHHE HEOPTAHUYECKHUX BelllecTB

[Ipenqmer HeopraHuuecko xXuMmuU. BzanMocBs3p HeopraHnmyeckux BemecTB. Kiaccuduxanms
HeopraHuuyeckux BemecTB. IIpocTeie m ciioxHble BemecTBa. OCHOBHBIE KJIACCHI CIIOXKHBIX BEILECTB
(oKcHBl, TUIPOKCUIBI, KUCIOTHI, coin). HomMeHknaTtypa 1 Ha3BaHUE HEOPraHUYECKUX BEILECTB UCXOMS
U3 UX XUMHUUYECKOH (hOpMyJIbl MM COCTABICHUE XUMHUUECKOW (OpMysIbl MCXO U3 Ha3BaHUS BELECTBA
[I0 MEXIYHapOJHOM WIM TPUBHAIBHOM HOMEHKIAType. MEXMONEKYIspHbIE B3aUMOJCUCTBUS.
Kpucramnoruaparsl. ArperatHsle cOcTosHUs BemiecTBa. Kpucrtamimyeckue u amopgHbIE BEIECTBa.
THUnbl KPUCTAIIIMYECKUX PELIETOK (aTOMHasi, MOJEKYJspHas, UOHHAs, METAJUIMYecKas). 3aBUCUMOCTh
(Gu3nyecKkux CBOMCTB BeEIIECTBAa OT THUNA KpUCTauIM4eckoil pemerkd. IlpuumHbl MHOrooOpasus
BenlecTB. COBpEMEHHbBIE IPENCTABICHUSI O CTPOEHHM TBEPABIX, XKUAKUX U Ia3000pa3HbIX BELIECTB.
Knjkne KpucTamubl.

B T.Y. IPAKTUHYICCKHUEC 3aHATUS

I13 Ne7. Pemienue 3agay Ha pacyeT MACCOBOM /J0JIM XMMHYECKOr0 3JieMeHTa (CoeJuHEHHs) B
MoOJIeKYJIe

Pemenune npakTHueckux 3amaHUN 1O KiIaccH(UKAIMKM, HOMEHKIATYpe W XHUMHUYSCKUM QopMyrnam
HEOPraHMYECKUX BEIECTB PA3JIMYHBIX KJIACCOB (Ha3bIBaTh U COCTABISATH (POPMYIBI XUMHUYECKUX
BEIIECTB, OMNpPENENATh NPUHAMISIKHOCTE K Kiaccy). [louck uWHpOpManmmu 1O Ha3BaHUSM,
uAeHTU(PUKATOpPaM, CTPYKTYPHBIM opMyIiam.

N

I13 Ne§8. IlosryuyeHue U aHAIU3 CBOWCTB OCHOBHBIX KJIACCOB HEOPTraHU4YeCKUX BellecTB.
[Tony4yenue u coiicTBa Bojopoaa. [lonyueHue U cBoicTBa OKCHIOB (OKCHAA MarHus, OKCHJa Xpoma
(I1I), oxcuna nunka). [lonydyeHue u ucciieJOBaHUE CBOMCTB OCHOBaHMM, KUCIIOT, COJIEH.

2 (1%)

OK 02
K 1.1

Tema 3.2. Ousuko-
XUMHYECKHE CBOICTBA
HEOPraHUYECKHX
BEIICCTB

Conep:xanue

10

6. Mertaniabl. XUMHYECKHE CBOHiCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHX BellleCTB

OO0ume GusnuecKkue U XMMHUYECKHE CBOMCTBAa MeTaylioB. CriocoObl MoMydyeHusl. 3HaueHHue METaJIOB U
HEMETAJUIOB B IPUPOJE M KU3HEIEATEIbHOCTH 4YeJIOBEKa M OpraHu3MoB. Koppos3us MeTayioB: BHIBI
KOPPO3HH, CIIOCOOBI 3allUThl METANIOB OT Koppo3uu. Hemeramsl. O6mue Gpusnueckue U XMMHUECKHUE
cBoiictBa HemerayuioB. TumnuyHsle cBoiictBa MetawwioB IY— YII rpynn. Krnaccuduxamus wu
HOMEHKJIaTypa COEIMHEHUN HeMmeTamoB. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B mpupoje. OKCuubl,
TUAPOKCHUBI, KHUCIOTBI, COJM M JAp. 3aKOHOMEPHOCTHM B HM3MEHEHHMHM CBOMCTB NPOCTBIX BELIECTB,
BOJOPOJHBIX COCIMHEHUMN, BBICIIMX OKCHUJIOB U THAPOKCHJIOB.

B T.9. IPAKTHYECCKHUE 3AHATHUSA

IT3 Ne9. CocraBienne ypaBHeHHIl XHMHYECKHX PeaKIHH € Y4YacTHeM IHPOCTBIX M CJOKHBIX
HECOPraHM4YE€CKMX BE€HIECTB: OKCHJIOB MCETAaJlJIOB, HEMETAJJIOB U aM(i)OTepHI)IX 3JICMCHTOB,
HEOPraHMYECKUX KHUCIIOT, OCHOBAaHMM ¥ aMQOTEpHBIX THIPOKCUIOB, HEOPTaHUYECKUX COJIeH,
XapaKTEPHU3YIOIINX X CBOICTBA.

2 (1%)

I13 Ne10. UccnenoBanmne pusnvecknx 1 XMMUYECKHX CBOHCTB METAJLJIOB.
JlaGopaTopnast pabota «CBOHCTBa METaUIOBY. PeleHne SKCIepUMEHTAIBHBIX 3a/lad M0 CBOWCTBAM

2 (1%)

OK 01
OK 02,
OK 02,
K 1.1
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XUMHYSCKHM CBOMCTBaM MCTAJIJIOB, ITO PACIIO3HABAHUIO U IIOJTYUYCHUTIO COG,I[I/IHGHI/Iﬁ MCETAJJIOB.

I13 Nell. PemeHue NPaKTHKO-OPHEHTHPOBAHHBLIX TeOPeTHYECKHX 3aJaHHii Ha CBOWCTBA M 2 (1%)

NoJIy4YeHHe HeOPraHNYeCKUX BelllecTB.

I13 Nel12. HccaenoBanne (pU3HIeCKHX U XUMHUYECKHX CBOICTB HEMETAJLJIOB. 2 (1%)

JlabopaTopnast pabora «CBolcTBa HEMETa/UIOBY. PereHue sKkCrnepruMEeHTAIbHBIX 3aja4 M0 CBOWCTBaM

XMMHUYECKHM CBOMCTBAM HEMETAJUIOB, 110 PACIIO3HABAHUIO U MIOJYYECHUIO COEMHEHUN HEMETAJLIOB.
Tema 3.3. Conep:xanue 4 OK 01
[IpousBoacTBO 7. OOmme nmpeacTaB/IeHHs 0 NPOMBIILIEHHBIX CIIOCO0AX MOJYYeHHS] XMMHYeCKHX BellecTB 2 (1%) OK 02
HEOPraHUYECKHUX (Ha nDpuMepe IpPOU3BOJCTBA aMMHaKa, CEPHOM KHUCIOTHI). YepHas M IBETHas MeETaJLIyprus. OK 04,
BEILIECTB. 3HAUCHHUE U [TpakTHyeckoe MpUMEHEHUE IEKTPOIIN3a 1)1 NOTYYEHUs MIET0YHbIX, [IET0YHO3EMENIbHBIX METAIJIOB U OK 02,
IIpUMEHEHHE B ObITY U Ha| aymoMuHusl. CTEKIIO U CHJIMKATHAS IPOMBIIIICHHOCTD. [Ipo0ieMa 0TX010B U MOOOYHBIX MPOTYKTOB. K 1.1
IIPOU3BOJACTBE B T.4. IPAKTHYECKHE 3aHATHSA 2

I13 Nel3. Pemienne npakTuKo-OpUEHTHPOBAHHBIX 3aJaHUHA 0 POJIM HEOPraHM4YeCKOM XMMHHU B 2 (1%)

Pa3BUTHH MeANIHHBI
PA3JIEJI 4. CTPOEHUE 1 CBOMCTBA OPTAHMYECKHNX BEIIECTB 34
Tema 4.1. Conep:xanue 12 OK 01,
Knaccudukanus, 8. B3auMoCBSI3b HEOPIaHUYECKHX U OPraHHYeCKHX BellecTB. 2 OK 02,
CTpOCHUE U IIpeamer opraHnyecKod XUMUU. XUMUYECKOE CTPOCHUE KaK MOPSIAOK COSIUHEHUSI aTOMOB B MOJIEKYJIE K 1.1
HOMEHKJIaTypa COIIACHO HX BaJEHTHOCTU. OCHOBHBIE IOJOXEHUS TEOPUM XUMHUYECKOIO CTPOCHMSI OPraHMYECKHUX
OpPraHMYECKUX BEIIECTB | coequHeHnil A.M. bytiepoBa. VYriepoaHblii CKeneT OpPraHUYeCKOM MOJeKysbl. MoJeKysspHble U

CTPYKTYpHBI€ (pa3BepHYThIE, COKPALIIEHHbIE) XUMUYECKHUE (OPMYIIBI.

9. 3aBHCHMOCTH CBOICTB BeleCTB 0T XUMHYECKOI0 CTPOEHHS MOJIEKY.I. 2 (1%)

N3omepust u u3oMmepsl (CTpYKTypHasi, reoMeTpuueckas (Iuc-Tpanc-uzomepus). KpaTHOCTh XUMUYECKOi

cBs3u. [lonsTHe o ¢pyHkMoHanbHOU rpynme. [IpuHIUNBl KIacCU(pUKAaUU OPraHUYECKUX COEAMHEHUH.

Mesx1yHapo1Hasi HOMEHKJIATypa ¥ IPUHLUIIBI HOMEHKJIATYPbl OPraHUYECKUX COEIMHEHUM.

B T.Y. IPAKTHYECKHE 3aHATHS 8

I13 Nel14. HomeHk1aTypa OpraHM4ecKuX COeJUHEHHI OTAeJIbHBIX KJIACCOB 2

(HachlllleHHbIE, HEHACBIIIEHHbIE M apOMAaTUYECKHE YTIJIEBOJIOPOMAbI, CHUPTHI, (EHOJbI, albIETHbI,

KETOHBI, KapOOHOBBIE KUCIOTHI U Jp.) CocTaBieHHE MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (HOpMys

OpraHMYECKHUX BEIIECTB OTIEJIbHBIX KJIACCOB, HCIOJB3YySl MX Ha3BaHUS IO CHUCTEMAaTUYECKOU

HOMEHKJIATYpE.

113 NelS. M3roroB/ieHHe MoOiesell MOJIEKYJI AJIKHHOB, HX H30MEpPOB 2

IT3 Ne16. Pacuersl mpocreiimeii (popMyJibl OPraHMYeCKOH MOJICKYJIbl, HCXOASl M3 3JIEMEHTHOI0 2

cocTaBa

I13 Nel7. IMoJgiyyeHne MeTaHA M M3yYeHHE €ro CBOMCTB: 2 (1%)

TOpeHHs1, OTHOLICHHUsI K OPOMHOI BOJIe M pacTBOpY nepmaHranara kanus. Jlabopatopnas padora
Tema 4.2. CBoilicTBa Conep:xkanue 16 OK 01
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OpTraHUYECKHUX 10. Pu3MKO-XHMHUYECKHE CBOMCTBA OPraHUYECKUX COEMHEHUI O0TAeJbHBIX KJIACCOB. 2 (1%) OK 02
COCIMHEHUN 0COOEHHOCTH KJIacCH(PHUKAlMM M HOMEHKJIATypbl BHYTPH KJIacca; TOMOJIOTMYECKUN psn U oOImas OK 04,

dbopmya; nzoMepus; puznyeckre CBOMCTBA; XMMHYECKUE CBOMCTBA; CITOCOOBI TIOJTYYCHHS. OK 02,

11. TIlpeneibHble, HenpeaeabHbIe, apOMaTHYECKHE YIJI€BOI0POIbI. 2 (1%) K 1.1

['openne mMeraHa Kak OJAMH U3 OCHOBHBIX MCTOYHHMKOB TEIUIa B MPOMBINUIEHHOCTH U ObITY. CBOiicTBa

MPUPOJHBIX YIIIEBOJOPOIOB, HAXOXKIEHUE B PUPOJE U IPUMEHEHUE AJIKaHOB;

["openue aneTniieHa Kak HCTOYHHUK BHICOKOTEMIIEPATYPHOTO TNIAMEHH JJIsi CBAPKU U PE3KH METAJLIOB,;

12. Kucjopoacoaep:kamme coeiMHeHUsl. A30Tcoaep:Kaiiue coeTnHeHns 2 (1%)

(ctupThl W (eHONBI, KapOOHOBBIE KUCIOTHI M S(QUPBI, ANbJICTUIbl M KETOHBI, XHUPBI, YIJIECBOJIBI).

[IpakTHyeckoe MNPUMEHEHHE STUICHIVIMKONS, TiuuepuHa, ¢(enona. I[lpumenenune Qopmanbaeruna,

areTagbAeru/ia, YKCYCHOM KUCIOTHI. Mblla KaK COJIM BBICIIMX KapOOHOBBIX KUCIOT. Motoiire cBoicTBa

MbLJIa. AAMHUHBI 1 AMUHOKHUCIIOTBI, OCITKH.

13. Kunaccuduxauusi 1 0c00eHHOCTH OPraHMYeCKUX PeaKIuii. 2 (1%)

Peakunonnsie nientpel. Paaukanel. [lepBoHavyanbHble MOHATHS O TUMAX U MEXaHH3MaX OpPraHHMYECKUX

pEeaKLHii.

B T.4Y. IPAKTHYECKH e 3aHATHS 8

I13 Nel8. ITosryyeHue 3TU/IEHA lernapaTanuei 3 TUI0BOI0 CIMPTA. 2

JlaboparopHas pabota B3anmozeiicTBue 3THiIeHa ¢ OpOMHON BOJIOM, pacTBOPOM MepMaHraHaTa Kallusl.

CpaBHeHuE MIaMEHHM ATHIIEHA C IUIAMEHEM IMpEeeNIbHBIX YIIIEBOAOPOJIOB (MeTaHa, MpoIaH-0yTaHOBOMN

CMECH)»

I13 Ne19. CocraBiieHue peakuuii NpUCOeIMHEHHsS] U OKHUCJEHUS] Ha NMpuMepe 3TWieHa. Pemenue 2

pacyeTHBIX 32124

C MCMOJIb30BaHUEM IJIOTHOCTH ra30B IO BOAOPOIY U BO3IYXY.

IT3 Ne20. IIpoBeneHHe XUMHUYECKUX PeaAKIU ¢ AHHJINHOM M IVINIHHOM 2 (1%)

JlaGopatopnast pabora «ObOpa3oBaHue cojeil anwimHa. bpomupoBanue anmnmna. OOpa3oBaHue colei

rnuiuHa. [logydyenne MeTHON coM IUIMHay. Pelienne sKkcepuMeHTaIbHbIX 3a/1ay.

I13 Ne21. PemieHue pacyeTHbBIX 32124 10 YPABHEHMSM PeaKUUH C YYacTHEM OpPraHU4YecKHX 2

BeIeCTB.

Penrenue mnemnoduek npeBpamieHuii Ha TeHETUYECKYIO CBS3b MEX/IY KiacCaMi OPTaHUYECKUX COeTMHEHHUN

C COCTaBJICHHWEM HA3BaHUN OPraHUYECKHX COCIUHEHMH 110 TPUBHMAJIBHON WIM MEXIyHapOIHOU

CHUCTEMAaTUYECKOM HOMEHKJIIATYP.
Tema 4.3. Conep:xanue 6 OK 01
Oprannueckue Bemectsa | 14. BuoopraHu4yeckue coeIMHEHMSI. 2 (1%) OK 02
B XKU3HEAESITEIbHOCTU [Tpumenenue u Ouosoruyeckast poiib yrieBogoB. OKHUCIEHUE YITIEBOJI0B — UCTOUYHUK SHEPTUU JKUBBIX OK 04,
YeJI0BEKA. opranu3MoB. OO0iacTH UpPUMEHEHHS aMHHOKUCIOT. [lpeBpaimieHus OeNKOB MHIIM B OpPraHU3ME. OK 02,
[IpousBoAcTBO U buonornueckue ¢ynkuuu 6enkoB. buonormueckue QyHkuuu Kupos. Ponb opraHumdeckoidl XMMHUHM B IK 1.1

IIPUMEHEHHUE

peueHny mpobsieM numeBor Oe3omnacHocTH. HykinenHoBble KUCIOTHI: cocTaB M cTpoeHue. CtpoeHue

23




OpTraHU4YC€CKUX BCIICCTB
B IPOMBIIIJICHHOCTH

HykiaeotuioB. CocrtaB HykienHoBbIX kucinor (JJHK, PHK). Ponp HyKJIEMHOBBIX KHCIOT B
JKU3ZHEJEATSIILHOCTH OPTaHU3MOB. PONb OpraHWuYeckoil XMMHH B PEIICHUU MPOOJIEM dHEPTreTUUYCCKOM
0e30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JJaHUH HOBBIX MaTepUaOB, HOBBIX MCTOYHHUKOB SHEPTUU
(asibTepHATUBHBIE MCTOYHUKM dSHEprum). ONacHOCTh BO3JCHCTBUS Ha JKUBbIE OPraHU3MbI
OpPraHMYECKUX BEIIECTB OTACIBHBIX KIJIACCOB (YIJIeBOIOPOAbI, CIHUPTHI, (DEHOINBI, XJIOPOPraHUYECKUE
MIPOU3BOJIHBIC, ATbACTUIBI U JIP.), CMBICII MTOKA3aTeNsl NPEJIEIbHO TOMYCTUMOM KOHIICHTPALIUMH

B T.Y. IPAKTUYICCKHUEC 3aHATUN

113 Ne22. UnenTu(ukanus OpraHudecKux coeJMHEHUH OTAeJIbHbIX KJIACCOB
(Ha puMepe aNbIETHI0B, KpaxMaja, YKCYCHONW KHCIOTHI) C MCIOJIb30BAHUEM WX (PU3UKO-XHUMHYECKUX
CBOMCTB M XapaKTEePHBIX KAUECTBCHHBIX Peakiuid. PeleHne nmpakTUKO-OpUEHTUPOBAHHBIX 33JIaHUN IO
COCTAaBJICHUIO XUMHUYCCKUX pCaKHI/If/'I, OTpancanme XI/IMI/I‘-ICCKYIO AKTUBHOCTDB OpFaHHqCCKHX
COCIMHCHUH B PA3JIMYHBIX cpefax (MPUPOIHBIX, OMOJOTHUECKHIX, TEXHOTEHHBIX ).

2 (1%)

I13 Ne23. Jlenatypauus G6eska npu HarpeBanuu. LlBeTHble peakuuu 6e1koB.
Bo3HUKHOBEHHE aHATUTHUYECKOTO CHTHAjda C TOYKU 3PEHHS] XMMHYECKHX MPOIECCOB MPU MPOTEKAHUU
KaueCTBCHHOW PEAKITNH, MO3BOJISIIONICH ICHTHOHUIIMPOBATH MPEJIOKCHHBIC OPraHUYEeCKHUE BEIECTRA.

2 (1%)

PABJEJ 5. KHHETHYECKHE MW TEPMOJIUHAMMWYECKHUE 3AKOHOMEPHOCTH [ITPOTEKAHUA
XUMMYECKHUX PEAKIIMIA

Tema 5.1.
Kunernueckue u
TEPMOJNHAMUYECKUE
3aKOHOMEPHOCTH
MIPOTEKAHUS XUMHYECKUX
peakuuii. PaBHoBecue
XUMUYECKUX PeaKuid

Conep:xanue

15. Xumnueckue peakuuu. Knaccupuxkanusi XuMu4ecKuxX peakiuii:

- mo ¢$a3oBoMy cocTaBy (FOMOTEHHbIE M T€TEpPOTE€HHbIE), [0 HCIOJb30BAHUIO KaTalau3aropa
(kaTamuTHyeckue M Hekatanutuyeckue).  CKOpoCTh peakluu, €€ 3aBHUCHUMOCTb OT PpazIUYHbIX
(akTOpOB: MPUPOJBI PEArupyroOIUX BELIECTB, KOHIEHTPALMN PEarupyrolluX BELIECTB, TeMIEpaTypbl
(mpaBuino Bant-T'odda), nmomaan peakMOHHOM MOBEPXHOCTH, HAIWYMS Karaiau3atopa. Poib
KaTaJIu3aTOPOB B IPUPOJE U IPOMBIIIIEHHOM IPOU3BOJCTBE. JHEPrUusl aKTUBALUU. AKTUBUPOBAHHBIN
komIuiekc. Kartanmszaropsl u  karaau3. Ponp  Karanum3aTopoB B MPUPOAE U MPOMBIIUIEHHOM
IPOM3BOJICTBE. — IO TEIUIOBOMY 3 (eKTy (3K30TepMHUYECKHE, IHIOTEPMHUUYECKHE), 10 0OpaTUMOCTH
(oOpatumble U HeoOpatumeble). TemnoBble 3P ¢deKkThl XUMHUYECKUX peakiuil. TepmMoxumuueckue
ypaBHeHHs. OOpaTMMOCTh peakiuid. XMMHUYECKOe pPaBHOBECHE M €ro CMELIEHHE MOoJI JACHCTBUEM
pa3InyYHbIX (aKTOpOB (KOHLEHTpPAlLlMs PEeareHTOB WM NPOAYKTOB pEeaklluH, JaBjeHHe, TeMIepaTypa)
JUIS CO3JJaHUS ONTUMAJIBHBIX YCIOBUHM MPOTEKaHUs XUMHUUECKUX IpolieccoB. [IoHsATHE 00 SHTAIBINU U
suTpornmu. JHeprus [mb06ca. 3axkon ['ecca m cieactBusi u3 Hero. Ponb cMemieHuss paBHOBECHS B
TEXHOJOTMYECKHUX IIPOLECCAX.

2 (1%)

B T.9. IPAKTHYECCKHUE 3AHATHUSA

I13 Ne24. Omnpepaenenue 3aBHCHMOCTH CKOPOCTH pPeaKUUHM OT KOHIEHTPALMHM Pearupyromux
BelllecTB

HccnenoBanue 3aBHCHMOCTH CKOPOCTM pEaKIMKU OT KoHUeHTpanuu. OmpenerneHne KOHCTAHTHI
CKOPOCTH PEaKINH IpahuIecKUM METOIOM.

2 (1%)

OK 01
OK 02,
OK 02,
K 1.1
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IT3 Ne25.
IlaTease
JUI HAXOXKJCHMs HalpaBICHUS CMELICHHUsS PABHOBECHs] XUMHMUYECKOW peakluu M aHanu3 (pakTopos,
BIMSIONIMX HA CMEIICHHE XMMHYECKOrO paBHOBeCHs. BiusHHe pa3ianyHbIX (AKTOpPOB Ha M3MEHEHHE
pPaBHOBECHs XMMHMUYECKHUX peakUuil. 3aKOH JEHCTBYIOIUX MAacC U KOHCTaHTAa XUMUYECKOTO PABHOBECHUS.
Pacuerbl paBHOBECHBIX KOHILIGHTpALUW pPEarupyrolIMX BEIIECTB M IPOAYKTOB peakuuii. Pacuersl
TEII0BOTO 2 (heKTa peakIuu.

Pemenne npakTHKO-OPUEHTHPOBAHHBIX 3aJaHM HA NpUMeHeHHe npuHmuna Jle-

2 (1%)

I13 Ne26. H3yuyenue BIAUSIHUSI PA3JHYHBIX GAKTOPOB HA cMellleHHe XUMUYEeCKOTr0 PABHOBECHS. 2 (1%)

HccnenoBaHue BIMSHUS W3MEHEHMsI KOHLIEHTpPALMM BEILECTB, PEAKLUU CPelbl U TeMIepaTypbl Ha

CMEIICHHE XHMHUYECKOro paBHOBecus. CpaBHEHHE TMOJNYYEHHBIX pPE3YJIbTaTOB C TEOPETUUYECKU

IPOTHO3UPYEMbIMU Ha ocHOBe npuHimmna JlelllaTesnsbe.
PA3AEJI 6. ITUCIIEPCHBIE CUCTEMbI 6
Tema 6.1. Conep:xanue 4 OK 01
HucnepcHble cucteMbl U | 16. Jlucnepcublie cucrembl. Kosutonanbie cucreMmbl. UCTHHHBIE PACTBOPHI. 2 (1%) OK 02,
(dakTopbl UX PactBopenne kak ¢Qusuko-xumuueckuii npouecc. PactBopsl. CriocoObl HpUTOTOBIEHHUSI PacTBOPOB. OK 02,
YCTOMYUBOCTH PactBopumMocTs. MaccoBas 701151 pacTBOpPEHHOI0 BellecTBa. IlpeaenbHo A0MyCTHUMbIE KOHIEHTpAaLUU U IK 1.1

WX UCIOJIB30BAHUE B OIICHKE HKOJIOTUIECKON O€30MacHOCTH.

Knaccugukarus qucnepcHbIx cucteM mno cocraBy. CTpoeHHe U (akTOpbl YCTOMUMBOCTU JUCIIEPCHBIX

cucrteM. Pacrio3HaBaHWe UCTHHHBIX PACTBOPOB, KOJUIOMIHBIX PACTBOPOB U T'PYOOTUCIIEPCHBIX CHCTEM.

Crpoenne Mmunemisl. PaccemBaHue cBeTa NpU NPOXOKICHWU CBETOBOIO IydyKa dYepe3 ONTHYECKU

HeoHOpoaHYyI0 cpeny (3ddexra Tunmans).

B T.4. IPaKTHYeCKHEe 3aHATHSA 2

I13 Ne27. Pemienue 3a1a4 Ha IPUTOTOBJIEHHE PACTBOPOB. 2 (1%)

Pemenue npakTHKO-OpUEHTHPOBAHHBIX PACUETHBIX 3aJIJaHUI Ha AUCIIEPCHBIE CUCTEMBI, HCIOJIb3yEMbIE B

OBITOBOM M TPOU3BOJICTBEHHOW JIEATEIHHOCTH YEJIOBEKAa, C MO3UIMA JKOJIOTHYECKOW 0e30macHOCTH

NOCJIEICTBUM U TPAMOTHBIX pPelIeHU Mpo0iieM, CBSI3aHHbIX C XUMHEH.
Tema 6.2. Conep:xanue 2 OK 01
HccnenoBanue CBOWCTB | B T.4. IPAKTHYECKHE 3aHATHS 2 OK 04,
AUCTIEPCHBIX cucTeM ist | T13 Ne28.  Ilpurorosienne pacrBopos. MccieioBaHne JUCIIEPCHBIX CHCTEM 2 (1%) OK 02,
MX MIACHTHQUKAIIIH [IpUroToBIICHHE PACTBOPOB 3aJaHHOW (MOJISIPHOW) KOHIICHTpAuu (C MPaKTHKO-OPHEHTHPOBAHHBIMH IK 1.1

BOIIPOCAaMH), ONpeJeNieHue Cpelabl BOJHBIX pacTBOpoB. IIpuroroBneHne W H3ydeHUE CBOMCTB

TMCTIEPCHBIX CHUCTEM pa3HBIX BHIOB: CYCIICH3HMH, AMYJIBCHH, KOJJIOWAHOTO pacTBopa. CpaBHeHHE

CBOWCTB MCTUHHBIX U KOJUIOMIHBIX PAaCTBOPOB, BBISIBJICHUE OCHOBHBIX PAa3JIMUUN MEXKAY HUMHU.
PA3JAEJ 7. KAYECTBEHHBIE PEAKIMU OBHAPYXEHUS HEOPTAHUYECKHUX W OPIrAHMYECKHUX 6 OK 01
BEIIECTB OK 02
Tema 7.1. O6napyxenue | Cogep:kaHue 6 OK 04
HEOPraHUYECKUX 17. OOHapyKeHHe HEOPraHMYECKHX KATHOHOB H AHHOHOB, OPraHHYeCKHX BelleCTB OT/eJbHBIX 2 (1%) OK 07,
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KaTHOHOB U aHHOHOB U
OpTraHU4YC€CKUX BCIICCTB
OTACJIBHBIX KJIACCOB C
HCIIOJB30BaHHUCM
Ka4YC€CTBCHHBIX peaKuHﬁ

KJIACCOB € HCIMOJIb30BAaHHEM Ka4eCTBEHHbIX peaKkuui

KauecTBeHHBIE XMMHUYECKHE pEaKLUHU, XapaKTEpHbIE A OOHapyXEHUS HEOPraHMYECKUX BEIIECTB
(katTnoHOB W aHWOHOB). CoOCTaBJICHWE ypaBHEHHH peakiuid oOHapyxeHus katuoHoB |-VI rpynm u
AQHMOHOB, B T.4. B MOJICKYJIIPHOW U MOHHOM (opmax. Peakinu oOHapyKeHUSI HEOPTaHMUECKUX BEIECTB
B pealbHBIX 00BEKTaxX OKpYyXkarollel cpeibl. KauecTBeHHbIE XMMHUECKHE PEAKIIUU, XapaKTepHbIe s
OOHapy>KeHHsI OTJAENbHBIX KJIACCOB OPraHMYECKUX COCTUHEHUH: (EHOJIOB, albJETHIOB, Kpaxmaia,
YKCYCHOM KHCIIOTBI, aMUHOKHUCIOT U Jp. JleHartypauus O€IKOB NMPU HarpeBaHUU, LIBETHbIE PEAKINU
6enkoB. CocTaBlneHHe Ka4eCTBEHHBIX peakiyii 0OOHapy>KEHHs] OPraHWYECKHX COCJAWHEHHUH OTIENbHBIX
KJIACCOB.

IK 1.1

B T.4Y. IPAKTHYECKHE 3aHATHS 4

I13 Ne29. Ananuruyeckue peakuuu katuonos I-VI rpynn 2

[TpoBeneHne KayeCTBEHHBIX PEAKLMH, UCIOJIb3YEeMbIX Uil OOHApYXKEeHUs KaTHOHOB I rpymmsl (Kamus,

HaTpus, Maraus, ammoHus), Il rpymmer Ha npumepe Oapus, III rpynmel — cBunma, IV rpymnmer —

amomunHus, V rpynnsl — xene3a (II u III), VI rpynnsl — Hukens. Onucanue HaOIIOAaeMbIX SBICHUN U

COCTABJICHUE XUMUYECKUX PEAKIH.

113 Ne30. Ka4yecTBeHHBI aHAJN3 OPraHNYeCcKNX COeIMHEeHN M0 QYHKIHOHAIBHBIM IPynnamM 2

[IpoBeneHne KaueCTBEHHBIX PEAKIMM, HCIOJIB3YEMBIX JUISl pPAclO3HaBaHUS OPraHUYECKUX BELIECTB

OTJENIbHBIX KJIACCOB MO (PYHKIMOHAIBHBIM IPYIIaM: Ha IpUMepe aMUHOKUCIIOT U KapOOHOBBIX KUCIIOT,

CHUPTOB M (PEHOJOB, AIbJErHJI0OB M KEeTOHOB. OmnucaHue HaOIIOAAEMbIX SIBIEHUH M COCTaBJIEHUE

XMMHUYECKHX PEaKIUI U/UIH CXEM.
PA3JIEJI 8. XMMUS B BBITY U TPON3BOJICTBEHHOM JEATEJBHOCTH YEJIOBEKA 4
Tema 8.1. B T.4. IPAKTHYECKHE 3AHATUHA 4 OK 01
Xumusi B ObITY U I13 Ne31. Dkosoruveckasi 0€30MacCHOCTb  MOCJEACTBUI  OBITOBOI W NMPOM3BOJACTBEHHOI 2 (1%) OK 02
IPOM3BOJICTBCHHOM NeATeJbHOCTH YeJI0BEKa, CBA3aHHAs C MepepadoTKoil BelecT OK 04
JEATENILHOCTH YEJIOBEKA | MOMCK M aHaJIW3 XMMUYEeCKOoW MH(GOpMaluu U3 pa3IMYHBIX MCTOUYHUKOB (Hay4yHas W y4yeOHO-HayudHas OK 07,

JaUTeparTypa, CpecTBa MaccoBoil MHpopmauuu, cetb HTepHeT u npyrue). Keiicel (¢ yuetom Oynymieit OK 02,

npodecCHOHANbHOM JEsITeNbHOCTH) Ha aHalu3 HMH(OpMalMM O MPOU3BOJCTBEHHOW MAESITEIbHOCTH IK 1.1

4eJOBEKa, CBA3aHHOW ¢ mepepaboOTKOW M TMOJNlyYeHHEM BELIeCTB, a TakXKe C JKOJOTHYECKOU

0€30MacHOCThIO

113 Ne32. IlpencraBjieHue pe3yabTaTOB pelliecHUs KelicOB (BBICTYILICHHE C MPe3eHTalueil) 2 (1%)
PA3JEJ 9.1. ACCJIEJOBAHUE U XUMHNYECKHWI AHAJIN3 OFBbEKTOB BHOC®EPHI 20
Tema 9.1. OcHOBEBI Conep:xanue 2 OK 01,
1a00paTOPHOM NPAKTUKH | B T.4. NPAKTHYECKHE 3AHATHS 2 K 1.1
B IIpo(hecCuoHaNbHBIX 113 Ne33. BoinosiHeHHe THMOBBIX pacyeToB, 00padoTKa JAAHHBIX, AHAJIU3 M OIEHKA MHX 2 (1%)

n1abopaTopusx

J0CTOBEPHOCTH, MpeACTABJIeHHE Pe3yJIbTATOB JKCIEPUMEHTA B pa3nyHOW (opme Mo TeMaTuke
SKCIIEPUMEHTA: BBIXOJl MPOJAYKTa pEeakIMH, Macca HaBECKH, OObEM pacCTBOPHUTEINS; BBIYHCIICHUE
CPETHETO 3HAUCHUS AKCIEPUMEHTAIBHBIX NAHHBIX, MOTPENIHOCTH; Ta0nuia, rpaduk, oTyeT, JOKIAJ,
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npe3eHTanms. OCHOBBI JabopaTopHOil mpakThku. JlabopaTopHas mocyna ¥ XUMHUYECKHE PEaKTHBBI.
OcHoBHble nabopatopuble omepauuu. JlaGoparopnoe oOopynoBanue. TexHuka O0€30MaCHOCTH H
npaBuia paboThl (MOBEJCHUS) B 1a00OpaTOPHH.

Tema 9.2. XumMuueckuit
aHau3 Ipod BOJIBI

Conep:kanue

18. Xumuyeckuii anajau3 npod BoabI

Knaccugpukanus npo6 Boabl IO BUAY U HA3HAYCHMIO, HMCXOIS M3 €€ XHMHMYECKOIO COCTaBa.
OpranosienTH4ecKre CBOMCTBa (3amax, MPO3pPavyHOCTb, LIBETHOCTb, MYTHOCTb) BOAbI. KHCIOTHOCTH U
11EJ09HOCTb BOJbI. pH cpensl u MeToabl ee onpezeneHus. KecTKocTh BOJbI U METObI €€ OIpeesICHuUsI.
CymHoCTh MeTO/1a TUTPOBAHUS. BuHJbI )KeCTKOCTH BOABI (BpEMEHHAs U MOCTOSAHHAsA). JKeCTKOCTh BOJIbI
KaK IPUYMHA BBINAJEHHUS OCAJKOB WM OOpa30BaHUsS COJCOTIOKEHUH, MMEIOLIMX MECTO B OBITY M Ha
npousBojcTBe. CocTaB CoJieH, BHI3BIBAIOLINX KECTKOCTh BOJbl. XUMUYECKUE MPOILIECCHI, YCTPAHAIOIINE
KECTKOCTb BOJIbl. Y PaBHEHUS XUMHUUECKUX PEAKIUH, MWIUTIOCTPUPYIOLINX IPOLECCHI, TPOUCXOSAIIUE ITPH
YCTPAHEHUH >KECTKOCTH. Y CTpAaHEHHE BPEMEHHOH KECTKOCTU OBITOBBIMU U XUMHUYECKHUMH CIIOCOOaMHU.
CriocoObl  ycTpaHeHHMs] HOCTOSHHOM »kKecTKOCTH. CrocoObl BBIpaKEHHsI KOHLIEHTPALUMU PACTBOPOB:
MaccoBasl 10Jisl PACTBOPEHHOI'0 BELIECTBA, MOJIIpPHAsl M MOJIsLIbHAs KOHIeHTpauuu. Tutp pactsopa.

2 (1%)

B T.Y. IPAKTHYCCKHUE 3aHATUA

I13 Ne34. Ouncrka BoAbl OT 3arpsi3HeHMii. PemeHne NPaKTHKO-OPHEHTHPOBAHHBIX
TeoOpeTHYEeCKHUX 3aIaHuil

Ha pacyeT KOHIEHTpalUi 3arps3HSIONIMX BEIIECTB M HMX CpPaBHEHUE C IMPENeiabHO JOMYyCTUMBIMU
koHueHnTpauusmu (ITAK). Hcnonbp3zoBaHue MeTonoB (MIBTPOBAHUS M aJCOPOLUU AN OTHENICHHS
3arpsi3HeHUN B HccaeayeMoid mpodOe Boabpl. BblOOp MeToga OYMCTKM B 3aBHCHUMOCTH OT BHJA
3arps3HeHus. CpaBHeHUe >(PPEKTUBHOCTH Pa3IMYHBIX METOJOB OUYHCTKU BOJbI B Pa3HBIX YCIOBHUAX (B
1ab0paTopyH, B JOMAIIHHUX U MOJEBBIX YCIOBUSX).

2 (1%)

OK 01,
IIK 1.1

Tema 9.3. Xumuueckuit
KOHTPOJIb KauecTBa
MPOJYKTOB TUTAHUS

Conep:xanue

19. Xumuyeckuii KOHTPOJIb KauyecTBA MPOAYKTOB MUTAHUS

KavecTBeHHBIN XMMUYECKUH cOCTaB MPOAYKTOB MUTaHMs. BemecTa, danbcudunupyromue npogyKThl
MUTaHMS, U BEILECTBA, 3arpsA3HSIONINE MPOIYKThl UTaHus. OnpeaeneHue 3arpsA3HIOMNX XUMHYECKUX
BEUIECTB B NIPOJIYKTaxX MUTAHUs, ONIPEIETICHUE BELIECTB, HE 3asBJICHHBIX B COCTABE NPOAYKTOB IUTAHUSI.

2 (1%)

B T.9. IPAKTHYECCKHUE 3AHATUSA

IT3 Ne35. Hccaenopanue NpoayKTOB NMUTAHMA HA HAJIHYHe YrjIeBoAoB. PelieHue nmpakTuko-
OPUEHTHPOBAHHBLIX 3a1a4

HccenenoBanue MOJIOYHBIX NPOAYKTOB HAa Hanuyue Kpaxmana. MccienoBaHue NMpOAYKTOB Ha HaJIU4ME
TJIFOKO3BI. OpFaHI/IquKI/Ie U HCOPraHM4YCCKUC BCHICCTBA, BXOIJAIINEC B COCTAaB IPOAYKTOB ITUTAHUA.
Omnpenenenue cocraBa OJII0J Ha COAEp)KaHUE MAaKpO M MHKpPODJIEMEHTOB. M3ydyeHue mNpeioKeHHBIX
npernojaBareneM OJ0 Ha MpeaMeT XUMHUYECKOro COCTaBa, ONpPEENCHUE 0JIeH OT CYTOYHOH HOPMBI
MaKpoO ¥ MUKPOJIEMEHTOB B YKa3aHHOM OJII0JI€.

2 (1%)

OK 01,
K 1.1

Tema 9.4. Xumuueckuit

Conep:xanue
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aHaJu3 Mpoo MOYBHEI

20. XumuYecKHil aHAJIU3 NPOO MOYBBI

Krnaccudukanus mo4yB mo BHIYy M Ha3HAYEHUIO, UCXOJs M3 XMUMHYECKOTrO cocTaBa. MaeHtudukarus
poObI TIOYBHI TI0 €€ XUMHUYECKOMY COCTaBY, ONMCAaHHWE BO3MOXKHOCTEH ee mpuMeHeHus. TpeboBaHUs K
KaueCcTBY TOYBBI PA3JIMYHOTO HazHaueHus. OmnucaHue OCOOCHHOCTEM WCIOJIb30BaHUS TIOYB B
3aBUCUMOCTH OT THIIOB, CIIOCOOBI YJYYIIICHHUs] Ka4eCTBa IMOYB B 3aBUCUMOCTH OT HazHadeHus. Ob6nactu
UCIIOJIb30BAaHUSI OPTaHWYECKUX YAOOpEHUH B 3aBUCHMOCTH OT KadeCTBEHHOro cocTaBa. OmnucaHue
OpraHWYECKUX YAOOPEHHH W WX NMPUMEHEHHE B 3aBUCHMOCTH OT COCTaBa IMOYBHI M €€ Pa3HOBUIHOCTH.
O6nactu Ha3HaYeHUs (MPUMEHEHHMsI) MOYBBI, UCXO/s U3 KAaUeCTBEHHOTO M KOJUYECTBEHHOTO COCTaBa.
AHanmM3 HOPMATUBHOW JTOKYMEHTallMHM. PoOJIb HEOPraHMYECKUX BEIICCTB B KAaYeCTBE MHHEPATbHBIX
ynobpenuit, ynyummureneii mouBbl. CoCTaB MUHEPATBHBIX yIOOPEHHI U UX MPUMEHEHUE B 3aBUCIMOCTH
OT cocTaBa TOYBHI M €€ Pa3HOBUIHOCTHU. B3auMocCBsi3b cocTaBa ynoOpeHH W HMX BIMSHUS Ha
BEreTAaTUBHbBIC CBOMCTBA U TIJI0JIOHOIICHUE PACTEHUH.

2 (1%)

B T.Y. IPAKTHYCCKHEC 3aHATUA

113 Ne36. O0napy:keHUe HeOPraHMYeCKUX NpuMeceii B mpodax

HccnenoBanne XMMHYECKOTO cocTaBa MpoO mouBsl. [IpurorosneHune mpoObl OYBBI IJIsi UCCIIETOBAHUS
KHCJIOTHOCTH/ILIEJIOUHOCTH, HEOPraHMUECKUX 3arps3HeHuil. OOHapy)XxeHue XJIOpUA- U Cyab(paT-uOHOB B
npobe noussl. CocTaBieHNE YpaBHEHUN peakuuil oOHapyxeHus. CpaBHEHHE MMOIYYEHHbIX IOKa3aTesneil
C HOPMaTHBHBIMH (CHPAaBOUYHBIMHU) 3HAYCHUSIMU.

2 (1%)

OK 01,
K 1.1

Tema 9.5.
HccnenoBanue 00bEKTOB
ouocdepsl

Conep:xanue

B T.Y. IPAKTHYCCKHUEC 3AHATUSA

I13 Ne37. UccnenoBanne mpeaioKeHHOT0 00beKTa HA KHCJIOTHOCTH, IIEJ0YHOCTh, XUMHYECKHU
cocTaB. Y4eOHO-HCCIe10BATEIbCKHI MPOEKT B 00/1aCTH HCCJIeN0BAHNSA 00bEeKTOB OHochepsl.
O0630p TeM yueOHO-UCCIIEOBATENbCKUX MPOEKTOB. AJITOPUTM BBINOJHEHUS mHpoekta. OmnpeneneHue
npoOieMbl McciieqoBaHusA. MeToJpl TOMCKa, aHanu3a W OoO0paboTKM HHPOPMALMUM O TPOEKTE B
pPa3IUYHBIX MCTOYHMKAX. 3arpsi3HUTENH, MakKpo- M MHKpoaieMeHThl. OOpaboTka pe3yJabTaToB
uccnenoBanus. OlLeHKa KayecTBa HCCIENYyeMOro OObBEKTa, HCXOJs M3 pPEe3yNbTaTOB XUMHYECKOTO
aHAJIM3A.

2 (1%)

IT3 Ne38. BoinoJsiHeHHe MPOEKTa

O6ocHOBaHNE aKTyaJbHOCTH BBIOpaHHON Tembl. BrblsBiaeHue mnpobOiaembl wucciaenoBaHus. Brioop
00BEKTOB M METOJIOB HccienoBaHusa. llocTaHoBka meneil m 3amad uccinepoBanus. OnpezneneHue
IpoAyKTa uccienopanus. OnpeaesieHue 3TanoB ¥ COCTaBICHUE IIaHA UCCIIEAOBAHMSL.

2 (1%)

OK 01,
K 1.1

I13 Ne39. IlpencraBiieHue pe3y/JbTATOB BbINOJHEHUS Y4e0OHO-HCCJIeI0BATEIbCKUX MPOECKTOB
(BBICTYTIJIEHHUE C MTPEe3EHTAINEeH).

2 (1%)

KoncyabTanun

Conep:xanue

1. Crpoenue BemiecTBa

2. XUMHYECKHUE PEeaKIUU

3. CTpoeHue 1 CBOWCTBA HEOPTAHMUECKUX BEIICCTB

NN

OK 01, 02,
04, 07
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4. CTpoeHHEe U CBOWCTBA OPTaHMYECKHUX BEIIECTB 2

5. Kunernueckue u TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHHUS XUMHUYECKHUX PEaKLIUii 2

6. VccnenoBanue u XMMUYECKHI aHAJIN3 00BEKTOB Ouochepsl 2

IK3aMeH 6
| Beero 136
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3. YCJOBHUSI PEAJIM3ALIMM IPOTPAMMBI OBIIEOBPA3OBATEJILHOI
JTUCHUIINHBI

3.1. Tp660BaHI/Iﬂ K MUHUMAJIBHOMY MaTC€PHAJIBbHO-TEXHUYECCKOMY odecnevYeHn1o

Peanuzanus yueOHOM TUCHMITIMHBI TpeOyeT HAIMYMS Y4eOHOro KabuHeTa W J1abopaTopuu
0 XUMUHU.

O6opynoBanmne y4eOHOro KaOuHeTa, JJadopaTopum:

— pabouee MecTo neparora (npenoaaBaTtenbckuid croi (1 mt.), ety (1 mir.)

— paboune Mecta oOyuaromuxcs (CToiibl 1adoparopusie (13 mT.), cTynbs (25 mrT.)

— Jocka ydeOHas (MenoBas TpexceKiuonHas) (1 mr.)

— JnabopartopHslii mocynaa (60 mrT.)

— HuUTpart-Tectep (HuTparomep) Coskc 2-ro mokoneHus (1 mrT.)

— BBITsDKHOU mikad (1 mr.)

— PpEeaKTHUBHI JIs1 1a00paTOPHBIX U MpakTHudeckux padot (200 miT.);

— MeH3ypkKa ais npuema jgexkapers (100 wmrT.)

— MHUIETKU i nepenoca xuakoctu (100 mr.)

— kosba (10 mrT.)

— npoOupku muuHApuyeckue (100 mr.)

— Habop roToBbIX MUKponpenaparos (1 mir.)

— MHKPOCKOI MOHOKYJISIpHBIH (1 1mT.)

— MHUKPOCKON OMHOKYJSpHBIHN (1 1mT.)

— Ttabmuna «llepuoaudeckas TadiauIa XUMHIECKUX 3JIeMeHTOBY (1 1mT.)

— Ttabnuna «PacTBOPUMOCTh KUCIOT, OCHOBaHMI U comneit B Boje» (1 mrT.)

— Ttabnuna «Psa aktuBHOCTH MeTa/IoBy (1 mT.)

— Tabnuubl W TUIaKaThl Ha DJJEKTPOHHOM HocuTene mo TemMe «CTpoeHue aToMoB
XUMHYECKHX 2JIEMEHTOB U IPUPOAA XUMUIECKOM CBSI3M» (5 IT.)

— TabnWIBl W TUIaKaThl HA AJIEKTPOHHOM HocHTene mo Teme «llepropmyeckuii 3aKoH U
tabiuua J[.1. Menneneesa» (1 mr.)

— TaOJMIBI M TJTAKAThl Ha DJIEKTPOHHOM HOCHTEINE 10 TeMe « THIbl XUMHUYECKUX PEaKIHii»
(8 mit.)

— Tabnuubl M TUTaKaThl HA OJJIEKTPOHHOM HOCUTENE MO TeMe «DIeKTPOTUTHYECKas
JUCCOLIMAIMS M MIOHHBIM 00Men» (5 1IT.)

— TabiMubl M IUTaKaThl Ha DJJEKTPOHHOM HocuTene mno Tteme «Knaccuduxammus,
HOMEHKJIaTypa U CTPOCHHE HEOPTaHUUYECKUX BEIIEeCTBY (5 IIT.)

— Tabnuubl ¥ TMJaKkaThl Ha DJJIEKTPOHHOM Hocutene 1o Teme «lIpousBoacTso
HEOPraHMYECKUX BEIIECTB. 3HAUCHHUE U IPUMEHEHHE B OBITY U Ha MTPOU3BOJICTBEY (3 IIT.)

— TaOJWIBI ¥ TUIAKaTHl Ha 3JIEKTPOHHOM HocuTelne 1o teme «Kiaccudukarys, cTpoeHue u
HOMEHKJIaTypa OPraHUYECKUX BEIIEeCTB) (8 IIT.)

— TabIuIbl W TJaKaThl Ha DJIEKTPOHHOM HocuTene 1o Teme «CBOICTBa OpPraHUYECKUX
coenuHeHu» (5 mrT.)

— Ta0NUIBI U TUTAKATHl HA DIIEKTPOHHOM HOCHUTENe Mo Teme «OpraHudecKkre BelecTBa B
KU3HENIEATCIPHOCTH YelloBeKa. [IpOW3BOJACTBO ¥ TNPUMEHEHHE OPraHMYeCKHX BEIIECTB B
MPOMBIIIIICHHOCTH (5 TIT.)

— Tabnuibl W TIJIaKaThl Ha DJIGKTPOHHOM Hocutene 1o Teme «KuHetudeckue u
TEPMOJIMHAMHYECKHE 3aKOHOMEPHOCTH TPOTEKaHWs XHMHUYECKHX peaknuid. PaBHOBecue
XUMHUYECKHUX PeaKIuii» (5 IIT.)

— TabnuIbl W TJIaKaThl HA SJEKTPOHHOM HOCHTENe MO TeMme «JlucrepcHble CHUCTEMBI H
(haKkTOphl KX YCTOWYUBOCTH» (5 TMIT.)

— Tabnulbl W TUIAKaThl Ha BJIEKTPOHHOM Hocutene mo Teme «lccrnemoBaHue CBOWCTB
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JUCTIEPCHBIX CUCTEM TSl UX UACHTU(GUKAITII (5 1IT.)

— Tabmuubl ¥ TUIaKaThl Ha DJJIEKTPOHHOM HocutTene 1o TeMe «OOHapyx eHue
HEOPraHMYECKUX KAaTHOHOB W AaHHMOHOB U OPraHWYECKUX BEIIECTB OTIEIbHBIX KJIACCOB C
MCII0JIb30BaHNEM Ka4eCTBEHHBIX peakuuii» (5 MmT.)

— TabnWmbl W TIJIaKaThl HA JJIEKTPOHHOM HOCHTENE MO TeMe «XuMui B OBITY |
MIPOU3BOJICTBEHHON JESTELHOCTH YeJlIoBeKay (5 IIT.)

— TabIMIbl W TUIAKaThl Ha D3JEKTPOHHOM HocuTene Mo TemMe «OCHOBBI JIabopaTOpHOU
NPaKTUKU B IPO(ECCHOHANBHBIX JIA00pAaTOpUsX» (5 mIT.)

— TaOJMIBl U TUIAKAThl Ha SJIIEKTPOHHOM HOCHUTENE MO TeMe «XHMMUYECKHH aHaju3 mpod
BOJBI» (2 1IT.)

— TabIMLbl W TUJIAKAThl HA SJEKTPOHHOM HOCHUTEJE IO TeMe «XUMHUYECKHI KOHTPOJIb
KayecTBa IPOJYKTOB MUTAHUSD (2 IIT.)

— TabJMIBl U TUIAKAaThl HAa AJIIEKTPOHHOM HOCHUTEJE MO TeMe «XHMMUYECKHH aHaju3 mpod
MOYBBI» (5 1IT.)

— TabIuibl W TJIaKaThl HA 3JEKTPOHHOM HocuTene mo Teme «lcciemoBaHne oOBEKTOB
ouocdepsb» (4 mit.)

— BupeopmnbMbl 1o TeMaMm: «HarmsnHas xumusa. Opranuueckas XuMmus. benku wu
HYKJIEMHOBBIE KHCIOTBY (1 mT.), «Harmanuas xumusa. PacTBopbl. DIEKTpOIUTHYECKAs
muccouuanus» (1 mr.), «Harnsanas xumus. XuMuueckoe mpou3BoAcTBO. Mertamtyprus» (1 miT.),
«XuMus 3I€MEHTOB HeMeTauoBy (1 mmiT.)

— CKJITHKA TeMHOE CTeKJIO 250 MII ¢ y3KUM ropiiom (5 miT.)

— crynka Ne 3 (100 mi) ¢ mectukom (8 miT.)

— konb6a meprast 1-250-2 (8 mT.)

— crakad H-1-100 (8 wrT.)

— crakad H-1-1250 (8 mir.)

— crakaH H-1-600 (8 mT.)

— numuHap 3-50-2 (8 mt.)

— numuHap 1-100-2 ¢ Hocukom (8 mT.)

— BopoHka B-36-50 XC (8 mT.)

— BopoHka B-56-80 (8 mt.)

— 3aXHUM MPOOUPOUHBIii (8 mIT.)

— crpuHioBka Ne 3A (8 mrT.)

— npoOupku 11X-1-14-120 (99 wT.)

— Habop (IaKOHOB C KPbIIIKaMH KaneJbHULaMu (5 11T.)

— Habop no snexrponusy (1 mrT.)

— nabopatopHbie roBenupHbie Becbl M-ER 122ACF (JR)

— xosiba mepHas 1-1000 (2 mT.)

— komb6a mepHast 1-500 (2 mmt.)

— kosba KM-2-250-34-TC (6 mt.)

— konba KM-2-100-34 (6 mT.)

— numnetka 2-2-2-10 (10 mT.)

— nunerka 2-1-2-5 (2 mr.)

— nunertka 2-1-2-1 ¢ npsaMbIM rpaa. (2 mrT.)

— mmarens J-23-001 mis si3p1ka 1ByxXcTopoHHUH mpsiMoit 200%12 mwm (10 mT.)

— Oroperka 1-3-2-25-0,1 6e3 kpanuka (5 mir.)

— Bechl IeKTpoHHbIe Jaboparopubie Macca-K BK-300 (HIIB=300r, auckp=0,005r nnatd.
d-120mMm BeTpo3zamuTIKpaH (1 mT.)

— wmojenb «Kpucrainmuyeckas peneTka» «AiMasy» qeMoHcTpaonHas (1 mr.)

— MuKponaboparopus 1 xumudeckoro skcnepumenta (¢ I, maGopom kepamMuku u

dapdopa (2 mr.)
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— mpubop st nomydenus razos [MIIT'NY 1.4.3. TIC (1 mrt.)

— J1a00paTOPHBIA KOMIUICKT JIJIsi HAYaJIBHOTO OOyYEHHUSI 10 XUMUH (2 TIT.)

— Habop MocCyasl U MPUHAAJE)KHOCTEH W3 MOJUMEPHBIX MaTepUaioB AJis MPOBEACHUS
nabopaTopHbIX padboT no xumuu (Mukposnaboparopus Ha 2 —X ydamuxcs) (2 mr.)

— Habop aTOMOB JIsl COCTaBJICHUs Mojieeit MoJiekyd (1 mT.)

— HAOOp pEeakTHUBOB s MPOBEACHUS YYEHHYECKOTO OKCIEPUMEHTAa 10 XUMHHA B
COOTBETCTBUU C TEMaTUKOM nporpammsl (1 mrt.)

— crynka ¢ nmectoM kepamuueckue (D=80mm) (6 miT.)

— CTYIIKa C mecToM crekiistHHas (1 mT.)

— CTakaH MepHbIN cTeKJIHHbIN 150Mmi (7 wT.)

— INpoOUPKU CTEKJISIHHBIE (78 MIT.)

— konb6a meprast 1-50 (15 mt.)

— konba mepnast 1-100-2 (23 mr.)

— kom6a mepras 1-200 (15 mr.)

— kon6a mepras 1-1000 (2 mit.)

— komnba kounyeckass KM-2-250-34TC (6 mT.)

— kousiba konnueckass KM-2-100-34 (6 mrT.)

— Oroperka 1-3-2-25-0,1 6/xp (4 mT.)

— nunetka [1C 2-2-2-10 (5 wrt.)

— mnunetka 2-2-2-10 (3 mr.)

— munertka 2-1-2-5 ¢ nmpsam. rpax. (1531) (5 mr.)

— munerka 2-1-2-2 ¢ nped.rpan. (5 mr.)

— munertka 2-1-2-1 ¢ npeii.rpan. (912) (5 mr.)

— nurerka Mopa 2-2-2 (15 mT.)

— mmrerka Mopa 2-2-10 (15 mr.)

— muretka [1C 2-2-2-25 (14 mrT.)

— LUIUHAP MepHBIH 25 M (mact. noact) (20 mr.)

— numuHap 3-50-2 (5 mt.)

— numuHap 3-100-2 ¢ pen (5 mT.)

— Oropetka 1-3-2-500,1 6/kp. (5 mT.)

— Oroperka 1-1-2-25-0,1 ¢ kp. (4 mrt.)

— Oropetka 1-3-2-25 6/kp (4 wt.)

— Boponka B -36-50 XC 5 mir.)

— CKJISIHKA JUIsl peaKTUBOB C Y3KOW ropsioBuHOM (125 My, TeMHoe crekiio) (10 mit.)

— CKJISIHKA JUIsl peaKTUBOB C Y3KOi ropsioBuHOM (250 My, TeMHoe crekiio) (10 mit.)

— CKJISIHKA JUIsl pEaKTHUBOB C IIMPOKOH ropioBuHoi (250 M, cBetnoe crekio) (10 mT.)

— OyThUIKa y3KOTOpIIast, rpagyupoanHas — 50 v, /a1, LAMAPLAST (10 mt.)

— OyTbUIKa KBaJpaTHas rpayupoBaHHas, ¢ 3aBUHUKBaoencs Kppimkoi, [IDH]] — 100 mn
(10 mrt.); 6yTeTKa BB -1-1000 ¢ xpbimkoit 1000mi (3 wmT.)

— mnedTtpudyra madoparopras «kKARMED» 80-2 (1 mT.)

— cnpunnoBka miactuzonbHas [IBX UCIIL. «by» (b-0) (5 mT.)

— ajexkTpuyeckas mmTtka (1 mr.); mratus 1adopatopHslit 1/GpoHT. padoTt, LLIDP (4 mrt.)

— OYKH 3alIUTHBIE (2 1IT.)

— Habop mo snexTponusy (1 mrT.)

— Ttabnuua «Ps akTHBHOCTH MeTasuioBy (1 mT.)

— Ttabmuna MenneneeBa (1 1miT.)

— anTeyka s oKazaHus nepBoi momomy (1 mr.)

— cBuHel (2) azotHokuchbiid XY (¢. 1 xr) (1 mrT.)

— Habop Nel C «Kucnors» (1 mT.)
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— Habop Ne3 BC «lllenoun» (1 mit.)

— Habop Ne6 C «Oprannueckue BemiecTBay (J1adopantckas) (1 mi.)

— Habop Ne7 C «Munepaiibable ynoopenus» (nmabopanrtckas) (1 mir.)

— #Habop Nell C «Conu 1151 AEMOHCTpAIIMU OTBITOBY (J1abopanTckas) (1 mit.)

— nHabop Nel2 BC «Heopranuueckue BemectBay (1adopantckasi) (1 m.)

— Habop Ne22 BC «Muaukartopsi» (Jrabopantckas) (1 mr.)

— Habop A MOJIEIMPOBAHUS MOJIEKYJI OPraHUYECKUX coequHeHuH (1 mrT.)

— Habop AJ1s MOJIEIMPOBAHUS MOJIEKYJl HEOPraHUYECKUX coeAuHeHuH (1 mT.)

— npombiBaika 250 mi (1 wr

B mnporecce ocBoeHus mporpaMMbl y4eOHOW TUCHUIUIMHBI «XUMUS» CTYIEHTHI HMEIOT
BO3MOXXHOCTh JIOCTyIa K DJEKTPOHHBIM Yy4eOHBIM MaTepuajaM M0 XHMHH, HWMCIOIIUMCS B
cBOOOAHOM J1ocTyne B ceT HHTepHeT (RJIEKTPOHHBIM KHHUTaM,  MpakTHUKyMaM,  TecTaM,
matepuanam EI'D u np.).

TexHuyeckue cpeacTBa 00yUeHHsI:

— mnepconaibhblii kommbeiotep IRU CM-2017BR IRU bl (Intel® Core™ i3-10100, 8GB
03Y, PRO H510M-B, moxkitoueHue K ceTu VIHTEpHET ¢ MOAYJIEM KOHTCHTHOW (HIbTpaIiH
Traffic Inspector, NetPolice 1 YandexDNS, BO3MOXXHOCTb TPaHCISIIMU HA DKPaH ayAHO U BUAEO
uHpopmanuu (1 mr.)

— mporpammuoe obecrieuenne Ha [IK — Microsoft Windows 10, Microsoft Office 2016
(Word Excel, PowerPoint), 7Zip, 24PDF, Slunexc bpaysep (1 mit.)

mouutop DEXP DF24N1S (24”) (1 mt.)
— iaBuarypa (1 mr.)
— wMbIb (1 mr.)

— rtenesuzop DEXP 55UCY1 (55”) (1 mt.)
— kabens s nogkmodernst HDMI (1 mr.)

3.2. UndopmanuonHoe odecneyeHne peaau3almu NporpaMmmbl

Jns peanuzanuu mporpammbl  OuOmuorteunbiit ¢ona MHcTUTyTa HMeeT medaTHble U
JJIEKTPOHHBIE OOpa3oBaTelbHble U HH(OPMALIMOHHBIE PECYPCHl, PEKOMEHIOBAHHbBIE IS
MCIIONIb30BaHUs B 00pa30BaTeIbHOM IPOIIecce, HE CTaplie MATH JIET ¢ MOMEHTA U3/IaHus.

3.2.1. OcHOBHBIC HCTOYHHKH

1. Audunorenora, WM. B. Xumusi:  Yy4eOHHMK M TPAKTUKYM JJisi  CPETHEro
npodeccuonansHoro oopazosanus / M. B. Audunorenosa, A. B. badkos, B. A. Ilonkos. — 2-e u3f.,
ucrip. U gom. — MockBa: M3marensctBo FOpaiit, 2024. — 291 c. — (IIpodeccuonansrnoe
obOpazoBanmue). — ISBN 978-5-534-11719-6. — Tekcr: osnexkrpoHHblid // OOpa3oBarenbHas
iatdopma Opaiit [caiir]. — URL: https://urait.ru/bcode/444870

2. Tabpuenan, O.C. Xumus. 11 xnacc: yueOHux 011 00weobpaszosam. opzanuzayuii. 0a3086bili
yposenwv / O.C. Iabpuensn, U.I. Ocmpoymos, C.A. Cnadkos. — 2-e uz0. — M.: Ilpoceewenue, 2020. — 127 c.:
u.

3. Tabpuenan, O. C. Xumua. 10-ii xnacc. basoswiti yposens: yueonux / O. C. I'abpuensn, U. I
Ocmpoymos, C. A. Craokos. — 6-¢ u30., cmep. — Mockea: Ilpoceewenue, 2024. — 128 c.: un. — ISBN 978-5-
09-112176-6. — Texcm: snexkmponnwbiit. — URL: https://znanium.ru/catalog/product/2157258

4. Tabpuenan, O. C. Xumus. 11 xnacc (6azosviii yposens): yueonux / O. C. I'abpuenan. — 9-e u30.,
cmepeomunuoe — Mocksa: Hzoamenvcmeo "llpoceewenue”, 2022. — 227 c¢. — ISBN 978-5-09-101658-1. —
Texcm: snexmponnsiil. — URL: https://znanium.ru/catalog/product/2090100

5. I'muuka H. JI. O6mas xumus: yueOHoe nocobue / I'muuka H. JI. — Mocksa: KuoPyc,
2023. — 752 c.

6. I'muuka, H. JI. OOmas xumus B 2 T. Tom 1: yaeOHUK TSI CpeHero MpodheCCHOHATBHOTO
obpazoBanus / H. JI. I'nunka; nox penakiueii B. A. [onkosa, A. B. babkosa. — 20-e u3a., nepepad.
u jom. — Mocksa: WUznarensctBo FOpaiit, 2023. — 349 c¢. — (Ilpodeccuonansuoe oOpazoBaHue). —
ISBN 978-5-9916-9672-2. — TekcT: anekTpoHHbIH // OOpa3oBarenbHas miardopma FOpaiit [cait].

33


https://urait.ru/bcode/
https://znanium.ru/catalog/product/2157258

— URL.: https://urait.ru/bcode/512151

7. I'muuka, H. JI. OO6mas xumust B 2 1. Tom 2: yueOnuk ans By3oB / H. JI. I'nunka; moxn
penakuueit B. A. Ilonkosa, A. B. badbkosa. — 20-¢ u3n., nepepad. u gom. — Mocksa: M3narenbcTBo
KOpaiit, 2023. — 379 c. — (Beicmmee oOpazoBanme). — ISBN 978-5-9916-9355-4. — Tekcr:
snekTponHsii // O6pasoBatensHast miardopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/512503

8. I'muuka, H. JI. OOmas xumus. 3a1a4u ¥ yIpaKHEHUS: y4eOHO-IIPAKTUIECKOE TT0CoOme
JU1s cpeaHero npodeccuoHanbHoro oopazosanus / H. JI. I'munka ; mox pemakmueii B. A. Tlonkoga,
A. B. babkoBa. — 14-e wu3n. — MockBa: WM3marensctBo HOpaiit, 2023. — 236 c. —
(ITpodeccuonanvuoe obpazoBanme). — ISBN 978-5-534-09475-6. — Tekcr: 2aeKTpOHHBIA //
OopasoBarenbHas wiathopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/512152

3aitnes, O. C. Xumus. JlabopaTopHbIil TPaKTUKYM U COOPHHK 3a/1a4: yueOHOoe mocodue s
cpenHero npodeccruonanbHoro oopasopanus / O. C. 3aiineB. — MockBa: M3narensctBo FOpaiir,
2023. — 202 c¢. —(ITpodeccuonanpuoe obOpazoanue). — ISBN 978-5-9916-8746-1. — Tekcr:
anieKTpoHHbIH // OOpa3zoBarenbHas wiardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513541

10. MapteiHoBa, T. B. Xumusa. YriyOnenusiii yposeHb. 10—11 kiaccel: y4eOHHMK Uil CPEIHETO
obmero obpasoanus/ T.B. MapteiHOBa, U. B. Apramonosa, E.b.'omyHOB; mon oOmei pemaxiuen
T. B. MapTeiHOBOH. — 2-¢ u3A., ucmp. u jgom. — MockBa: WzgarensctBo FOpaiit, 2024.— 352 c. —
(O6meobpaszoBarenbhbliii muki). — ISBN 978-5-534-16227-1. — Tekct: anekTponHsiit / OOpa3oBarenbHas
iatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/544793

11. Huxonbckuif, A. b. Xumus: yueOHUK U MPAKTUKYM JJIS1 CPEeIHEro MpodeccnoHanibHOTro
obpazoBanus / A. b. Huxonwsckuii, A. B. CyBopoB. — 2-¢ u3n., mepepab. u jom. — Mocksa:
UznatensctBo Opaiit, 2023. — 507 c. — (Ilpodeccuonansuoe obpazosanue). — ISBN 978-5-534-
01209-5. — Tekct: snektponHbli // OOpa3oBatenbHas tuiargopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/513537

12. Xumus: y4eOHHMK aJsi cpeiHero mpodeccuonanbHoro odpasoBanus / FO. A. Jlebenes,
I'. H. ®anees, A. M. I'ony6es, B. H. [llanoBan ; mox o6meii penakuueit I'. H. @aneesa. — 2-e usm.,
nepepadb. u jgom. — MockBa: M3zmarensctBo IOpaiit, 2023. - 431c.— (IIpodeccrnonamsHoe
oOpazoBanue). — ISBN 978-5-9916-7723-3. — Tekct: osnekTpoHHbIt // OOpa3oBarenbHas
iatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/513073

3.2.2. lonoJHUTEIbHbIE HCTOYHUKH

13. Xumus. 3agayHuk: yuebHoe mocolOue /i cpeiHero npoheccuoHaIbHOr0 00pa30BaHUs
/ YO. A. Jlebenes [u np.]; mox obmieit penakiueit I'. H. daneeBa. — Mocksa: M3natensctBo FOpaiiT,
2023. — 236 c. — (IlpodeccuonanpHoe obOpazoBanue). — ISBN 978-5-9916-7786-8. — Tekcr:
anekTpoHHbBIH // O6pa3zoBarenbHas miardopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/513091

14. Tapmun, A. II. Xwumunueckue TepmuHbl. CioBapb: yueOHOe mocoOue i By30B /
A. II. Tapumun, B. B. MopkoBkuH. — 2-€ u3., uctp. u gon. — Mocksa: M3garensctBo FOpaiit, 2023.
— 452 c. — (Boicmiee oOpazoBanme). — ISBN 978-5-534-04639-7. — TekcT: S7eKTpOHHBIA //
O6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/514975

15. Onmneitnukos, H. H. Xumuns. AnropuTmsl peuieHus 3aiad ¥ TecThl: ydyeOHoe mocobue
Ut cpenHero npodeccruonanbHoro oopaszoBanus / H. H. Oneitaukos, I'. I1. MypaBseBa. — 3-e u3n.,
ucnp. u jgon. — Mocksa: WsnatensctBo FOpaiit, 2023. — 249 c. — (IIpodeccuonansHoe
obpazoBanme). — ISBN 978-5-9916-9665-4. — Tekcr: osnexkrpoHHbd // OOpa3oBarenbHas
wiatdopma FOpaiit [caitr]. — URL: https://urait.ru/bcode/513860

16. Pocun, M. B. Xumwus. Y4eOHHUK W 3aJa4HMK: JUISI CPEIHEr0 MPOQECCHOHAIBHOTO
obpazosanus / . B. Pocun, JI. [I. Tomuna, C. H. ConoBreB. — MockBa: U3narensctBo FOpaiiT,
2023. — 420 c. — (IlpodeccuonanvHoe obOpazoBanme). — ISBN 978-5-9916-6011-2. — Tekcr:
snekTpoHHbIH // O6pa3zoBarenbHas miardopma FOpaiit [caitr]. — URL: https://urait.ru/bcode/512022

3.2.3 UnTepHeT-pecypcebI:

17. Omummuana «Ilokopu BopoOseBsl ropei». — URL: www. pvg. mk. ru

18. OOpa3zoBarenbHbIi CalT Is MKOJIBHUKOB «Xumusi». — URL: www. hemi. wallst

19. O6pa3oBarenbHbIi caiiT mis mKkoapbHUKOB . — URL: www. alximikov

20. DnexrponHas 6ubnmnoreka o xumuu. — URL:  www. chem. msu. ru
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21. WNutepuer-uznanue s yaurteneii «EcrectBennsie Hayku». — URL: www. enauki. ru

22. Meroauueckas rasera «IlepBoe centsops». — URL: www. 1september. ru

23. XKypuan «Xumus B mkosae». — URL: www. hvsh. ru

24. Kypnan «Xumus u xu3nb». — URL: www. hij. ru

25. DeKTpOHHBIN )ypHaT « XuMHKH 1 xuMus». — URL: www. chemistry-chemists. com

26. Hay4yHo-mOMyJSpHBIA TIPOEKT «IJEMEHTHI OONbINONW Haykn» ((PuU3MKa, XUMUS,
MaTeMaThKa, aCTPOHOMHS, HayKH O XKU3HHU, Hayku o 3emuie). HoBocTu Hayku, KHHUIH, Hay4dHO-
HOMYJISIPHBIE CTaThbU, JIGKLIUH, SHIIUKIIOTICTUH.

27. Caiit HayuHo-momyssspHoro »xypHana «Ilorenmman» . — URL: http://gotourl.ru/4783
(http://potential.org.ru/)

28. CaiiT  Hay4HO-TIOMYJSPHOTO  JKypHasa  «Xumusa W km3Hb». —  URL:
http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

29. OrtkpbiTas dJeKTpoHHAs OuOnMoTeka xumudeckoro mopraita «Chemnet», comepKuT
yueOHbIe U MH(DOPMAIMOHHBIC MAaTEpHUasbl JUISl IIKOJIHHUKOB U yduTeled. B Hell MOXHO HailTh
yu4eOHUKHU 10 OOIIEH U HEeOPraHMUECKON XUMUU, OPraHUYECKOW XUMUU, MYJIbTHMEInaMaTepruarbl,
a TaKkKe 33/1a4l XUMHUYECKUX OJUMIIMA]] C PEUICHUSIMH, 33/Ja4l BCTYNUTEIBHBIX IK3aMEHOB IS
abutypuenroB. — URL: http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

30. MuadopmanmonHele  Marepuasibl 00  oymMiuangax:  MOCKOBCKOH — TOPOJICKOM,
Bcepoccuiickoii, MenneneeBckoid, MexaynapoaHoil. IlpuBeneHbl 3aiauum  TEOPETUYECKUX U
HKCIIEPUMEHTAIBHBIX TYypOB, OJAPOOHBIE pemeHns, Cucku u (otorpadpun nmodeaureneir. — URL:
http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

31. Cucrema [OHWCTAaHIIMOHHOTO OOYYeHHWsS, HampaBJCHHas B TMEPBYID oOdYepeab Ha
MOJATOTOBKY K OJIMMITMAJaM BCEX YPOBHEH — OT HIKOJIBHBIX 10 MexayHapoaHoi. CallT comepKut
OTPOMHOE KOJMYECTBO 3ajad, CTPYNIMPOBAHHBIX KaK IO TeMaM, Tak H mo oiumnuanam. [lo Bcem
OCHOBHBIM pa3zieflaM XUMUU MPUBEAEH TEOPETUUECKUNM MaTepuall U pa3o0paHbl PelIeHUs THIIOBBIX
3agad. — URL: http://gotourl.ru/4789 (http://www.nanometer.ru/)

32. Ilopran mo HaHoTexHoJOrHsM. OCHOBHas 1LI€Jb — pa3BUTHE OOpa3oBaHMA B 00JacTH
HAaHOTEXHOJIOTM W TOATOTOBKAa K WHTEpHET-OJIMMIHMane 1o HaHoTexHomorusiM. — URL:
http://gotourl.ru/4790 (http://webelements.com/)

33. Hapéxnas cnpaBouHass MHPOpPMALKS O XHUMHUYECKHUX JJIEMEHTaX M WX CBOMCTBax (Ha
anrmiickom si3bike) . — URL: http://gotourl.ru/4792 (http://periodictable.ru/)

34. PycCKOs3BIYHBIH  CaUT O  CBOWMCTBaX  XUMHYeCKHX dnemeHtoB. — URL:
http://gotourl.ru/7180 (https://www.lektorium.tv)

35. Hexommepueckuii caiT OHJAiH-00pa30BaHUs, COAEPKUAT MHOTO HHTEPECHBIX
00pa30oBaTeNbHBIX KYpCOB M BHUJCOJNEKUMH JUIS IIKOJIBHUKOB, CTYAEHTOB M yuuteneil. Ectb
HecKoJIbKO KypcoB o xumun. — URL: http://gotourl.ru/4800 (https://www.cas.org/)

36. Caiir Chemical AbstractService — cambplifi aBTOPUTETHBII B MHpE XHUMUHU
UH(pOpPMAIIMOHHBIN HHTEPHET-pecypc (caiT miatHeii) . — URL: http://www.organic-chemistry.org/

37. Tlopran mo opraHu4ecKol XuMHUHX Ha aHrimiickoM s3bike. — URL: http://www.xumuk.ru

38. CallT 0 XWMHUM: KJIacCHYEeCKHE YUEOHWKH, CIPABOYHUKH, DHIUKIONETUH, TTOMCK
OpraHMYECKUX ¥ HEOPraHWYeCKHX pEeaKIMii, CcocTaBleHHEe YypaBHeHHH peakuuidt. — URL:
http://orgchemlab.com/
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4. KOHTPOJIb

u

) OIIEHKA
OBIIEOBPA30BATEJLHOM JUCHUILINHBI

PE3YJIbTATOB OCBOEHMUA

KoHTpoib 1 olLieHKa pe3yabTaToB 00Y4YeHUs OCYLIECTBISETCS IpenojaBaTesieM B Ipolecce
NPOBEICHUS MPAKTUYECKUX 3aHATHI U J1a00paTOpHBIX paboT, TECTUPOBAHUS, a TAK)KE BBHITIOJTHEHUS
00y4aromyUMuUCs HWHAMBUIYalIbHBIX 3aJaHUM, MPOEKTOB, HccienoBaHUM. Pe3ynbraThl 00ydeHus
OTIPENIeNAIOT, YTO OOYdYarolIrecs IOJKHBI 3HAaTh, IOHUMATh M JEMOHCTPUPOBATH IO 3aBEPIICHUU

HU3y4YCHUA NUCHUIIIIMHBI.

s popmMupoBaHus, KOHTPOJISI M OIEHKH PE3yJIbTaTOB OCBOCHHS y4EOHOW TUCITUILIMHBI
UCIIONIB3YETCSI CHUCTEMa OLEHOYHBIX MEPOIPHUITHM, MpeacTaBisionias co00il KOMIUIEKC Y4eOHBIX
MEPONPHSITHIA, COTJIACOBAHHBIX C pe3y/IbTaTaMu 00y4deHHs U chopMyInpoBaHHBIX ¢ yaeToM OI'OC
COO (mpeametnbie pe3ynbtarhl o aucturuinae) 1 GI'OC CIIO.

OO0mas komneTeHIus, Pa3nen/Tema T oneHoYHBIX MepONPUATHS
JIMYHOCTHBIE Pe3yJIbTaThI
OK 01. Beibupare cmoco6sr | Tema 1.1-1.2 Texyummii KOHTPOJIb
penieHus 3amay | Tema 2.1-2.2 — TECTHUPOBAHHE
npodeccroHanbHON Tema 3.1-3.3 —  YCTHBIN/MTUCHMEHHBIN/ (PPOHTATBHBIN
NesITebHOCTH NMpUMeHNuTeNbHO K | Tema 4.1-4.3 orpoc
pa3JIMYHBIM KOHTEKCTaM; Tema 5.1 —  pelIcHHe 3a1a4
OK 02. Mcnonp3oBatb Tema 6.1-6.2 —  XMMWYECKMH TUKTaHT
COBPEMEHHBIE CPEJCTBA ITOUCKA, Tema 7.1 —  37aHUS HA UCIIOTb30BAHHE
aHaJI3a 1 UHTCPUPETallii Tema 8.1 XHMHYECKON CUMBOJIMKY U HA3BaHMII
uH(opMAIII 1 Tema 9.1-9.5 COEJIMHEHMIT IO HOMEHKIIATYPE
UH(POPMALIMOHHbIE TEXHOJIOTHH — COCTaBJeHHE ypaBHeHHii
AU1s BHITIOMHERHA 32121 XUMHYECKHX PeaKiiuii
TpoQeccHoHATLHOH — TpaKTUYECKUE 33/aHusl.
ACATCILHOCTH — TPaKTUKO-OPUEHTHPOBAHHBIE
OK 04. DddexTuBHO
B3aWMO/ICHICTBOBATh U PabOTATh TEOPCTHHCCINC SaAariA
B KOJUIEKTHBE U KOMaH/IE; - Ha60paT0pHim padora .
OK 07. CopeiicTBOBaTH —  Pellichne Kere-salatiu
. IIpoMeskyTouHasi aTTecTanust

COXPaHEHHIO OKPYKAOLIEH
Cpelibl, pecypcocOepeKeHHIO, - dKsaMen
NPUMEHSTH 3HaHUA 00
U3MEHEHHUU KJIMMaTa, PUHIUITHI
OepeKIMBOro MPOU3BO/ICTBA,
3¢ peKTUBHO AEHCTBOBATH B
Ype3BbIYANHBIX CUTYAIMSX;
[1K 1.1 ITpoBoauTs pusmko- Tema 1.2
XUMHUYECKHE UCCIISIOBAHUS U Tema 2.1, 2.2
BJIAJIETh TEXHUKOMN Tema 3.1-3.3
71a00paTOpHBIX paboT Tema 4.1-4.3

Tema 5.1

Tema 6.1-6.2

Tema 7.1

Tema 8.1

Tema 9.1-9.5
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