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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
00111e00pa3oBaTEeIbHOTO MHUKJIa 00pa3oBaTeabHOM 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 u nu1aHupyemMble pe3yibTAThl OCBOCHUS TUCHHUIINHBI

1.2.1. Heap ¥ 332494 JUCHMILJINHDBI

Llenp — ¢GopmMupoBaHuEe y CTYIACHTOB XHMMHYECKON COCTABISIONICH €CTECTBEHHOHAYYHOU
KapTHUHBI MHUpa KaK OCHOBBI IPHUHATHUS PELICHUI B KU3HEHHBIX U MPOU3BOJCTBEHHBIX CUTYyaLUsX,
OTBETCTBEHHOI'O TIOBEJICHUS B IPUPOIHOM cpejie.

3anayu AUCIUIUINHBL:

1) chopmupoBaTh NMOHMMAaHHE 3aKOHOMEPHOCTEW MPOTEKaHUSI XMMHUYECKHUX IPOLIECCOB U
ABICHUM B OKpyXarolled cpeae, UEJIOCTHOW HAayyHOM KAapTUHBI MHpPA, B3aUMOCBSI3U H
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh yMEHHUS TMPOBOJIUTH pacUeThl MO XUMHUYECKUM (opMmynaM U ypaBHEHUAM
XUMHYECKMX  peaklUuid, IJJaHUpOBaTh U  HMHTEPIPETUPOBATH  PE3YIbTAThl  XUMHUYECKHX
3KCHEPUMEHTOB,

3) copmupoBaTh HaBBIKU MIPOBEIEHUS XUMUUYECKUX IKCIEPUMEHTAIbHBIX UCCIEOBAHUM C
coOnrofeHreM TmpaBwi Oe3omacHOro oOpamieHuss ¢ BemecTBamMu u  JHoaGopaTopHBIM
000pyI0BaHUEM;

4) pa3BUTh YMEHHUS aHAJIU3UPOBATh, OLICHUBATH, IPOBEPATH HA JOCTOBEPHOCTh U 0000IIATh
MH(}OPMALII0 XUMHUYECKOT0 XapaKTepa U3 pa3INiHbIX HCTOUYHUKOB;

5) cdopmupoBaTh yMEHHsS IPOTHO3UPOBATH IOCIEACTBHS CBOEH JAEATENbHOCTH U
XUMHUYECKUX PUPOJIHBIX, OBITOBBIX U IPOU3BOJICTBEHHBIX MTPOLIECCOB;

6) copmupoBaTH MOHUMAHKHE 3HAYMMOCTH JTOCTHKEHUN XMMHUECKON HAyKU U TEXHOJIOTUH
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 TpakIaHCKOTO BOCIUTAHUS: OCO3HAHMSI  OOYYaIOLIUMHUCS  CBOMX
KOHCTUTYIIMOHHBIX MpaB U 00s3aHHOCTEH, yBayKEHUs K 3aKOHY U TIPABOTIOPAIKY;

— TPeICTaBIIEHUs] O COLMAJIBbHBIX HOpPMax M MpPaBWIaX MEXIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE;

- TOTOBHOCTH K COBMECTHOM TBOp‘-IGCKOfI ACATCIIBHOCTHU IIPpU CO3AaHHUU y‘Ie6HI)IX
IOPOEKTOB, pELICHWHM Y4eOHBIX M [O03HABATEJbHBIX 3aJad, BBIIOJHEHUMH XMMHUYECKHX
HKCIIEPUMEHTOB;

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

2) B cpepe MaTpHOTUUECKOTO BOCIUTAHUA: LIEHHOCTHOI'O OTHOIIEHUS K MCTOPHYECKOMY U
HAayYHOMY HacJIeJIUI0 OT€YECTBEHHON XUMHUH;

— YBaXE€HHS K IpoliecCy TBOpUYECTBA B 00JACTH TEOPUHM U MPAKTUYECKOTO NMPUMEHEHHS
XUMHH, OCO3HAHMSI TOTrO, YTO JOCTIIKEHHMsS HAayKH €CTh DPe3yNbTaT UIMTENbHBIX HaOIroAeHul,
KPOTMOTJIMBBIX 3KCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPY/Aa YYE€HBIX U IPAKTUKOB;

— UHTepeca M TO3HABaTEJIbHBIX MOTHBOB B TIOJYyYEHHH U TIOCIEAYIOUIEM aHau3e
UH(OPMALIUHU O TIEPEOBBIX TOCTHIKECHUSAX COBPEMEHHOM 0TEUeCTBEHHON XUMUH;
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3) B cdepe AyXOBHO-HPAaBCTBEHHOI'O BOCHHUTAHUSA: HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO
IIOBECHUS;

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

— TOTOBHOCTH OLICHMBAaTh CBOE IIOBEICHHE WM IIOCTYNKU CBOMX TOBApULIEH C IMO3HLUN
HPaBCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE IOCIEICTBUN 3TUX IIOCTYIIKOB;

4) B cdepe ¢dopmHupoBaHHSA KYIbTYypbl 370POBbs: IOHMMAaHHUS IIEHHOCTEH 30pOBOrO MU
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;

— TOHMMaHHUS I[IEHHOCTH TMpPaBWJ HHIWBUAYAJIBHOTO W KOJUIGKTUBHOTO 0O€3011acHOTO
IIOBEJICHNUS B CUTYallUsAX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOJEH;

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

5) B cdepe TpyaoBOro BOCIHUTAHMUSA: 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);

— HMHTepeca K IPaKTHYEeCKOMY M3y4YeHHIO podeccuil pa3inyHoro poja, B TOM YMCIE Ha
OCHOBE IPUMEHEHUS IIPEIMETHBIX 3HAHUU 110 XUMUH;

—  YBaXE€HUs K TPYLY, JIOASIM TpyZAa U pe3ybTaTaM TPYJI0BOU NEATEIbHOCTH;

— TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHIMBUIYaJbHOW TPAaeKTOpUU O0Opa3oBaHUs,
Oyaymeil npodeccuu U peaau3alid COOCTBEHHBIX XM3HEHHBIX IUIAHOB C YY4ETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XMUMUH, UHTEPECOB U IOTPEOHOCTEN 00ILECTBA;

6) B cepe SKOJIOrMYECKOro BOCHUTAHUSA: HKOJOIMUYECKH 11€1eCO00pa3HOro OTHOIIEHHS K
IpUpPOJIe, KaK HCTOYHUKY CYIIECTBOBAaHUS KU3HU Ha 3eMIIE;

— TIOHMMaHHusi  [JIOOANBHOTO  XapakTepa  HOKOJIOTMYECKHX  MpodsieM,  BIHSIHUA
HYKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSHUE NPUPOJHON U COLIMAIBHOU CPENIbL;

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

—  AKTMBHOT'O HENpPHUATUS NEHUCTBUN, MIPUHOCIIIMX BpEJ OKPYXKAIOIIEH NMPUPOIHOHN Cpene,
YMEHUSl TNPOTHO3UPOBATh HEOJArONpPUSATHBIE HSKOJOTHYECKUE IOCIEACTBUS MpealpUHUMAEMbIX
JIEMCTBUM U NPEAOTBPALLATh UX;

—  HaJgu4us PA3BUTOIO SKOJIOTMYECKOIO MBIIUICHHUS, SKOJOTHYECKOW KYJIbTYpBI, OIbITa
JEATEIbHOCTH  DKOJIOTMYECKOW  HAIPaBICHHOCTH, YMEHUS  PYKOBOJCTBOBATHCS HMMH B
M03HABATEJIbHON, KOMMYHUKATUBHOM U COLMANIbHOM NMpaKTHUKE, CHOCOOHOCTH U yMEHHUS aKTUBHO
IPOTUBOCTOATH MJICOJIOTHU XeMOPOOHH;

7) B TOHHMMaHUU LEHHOCTH HAay4YHOTO MO3HaHUSA: CHOPMHPOBAHHOE MHUPOBO33PEHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIECTBEHHOI MPaKTHKH;

— TOHMMaHHUS CHeUM(UKH XUMHUM KaK HayKd, OCO3HAHHS €€ POolu B (OPMHUPOBAHUHU
PalMOHATIBHOTO HAYYHOT'O MBIIUIEHUS, CO3JJaHUM ILIEJIOCTHOTO MPEACTaBICHHUS 00 OKpy’KaroIieM
MHpE KaK O €IMHCTBE MPUPOJBI U YEIIOBEKA, B TO3HAHNUU ITPUPOJHBIX 3aKOHOMEPHOCTEN U PEILICHUH
npo0JeM CoXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

—  yO0ex/IeHHOCTH B 0CO0OW 3HAYMMOCTH XMMHUH JUIsI COBPEMEHHOHM IMBHJIM3AIMU: B €€
TYMaHHUCTUYECKOW HANpaBJICHHOCTH M BaXHOW pOJIM B CO3JaHUM HOBOM 0a3bl MaTepuasibHOM
KYJIBTYpBl, pEIIEHUH TIJI00ANbHBIX MPOOIeM YCTOWYMBOIO PA3BUTHUS UEIIOBEUECTBA - CHIPHEBO,
SHEPreTUYeCKOi, MUIIEBON U HKOJOTHYECKON 0€30MacCHOCTH, B Pa3BUTUU MEAULIMHBI, 00ECTIeYeHUN
YCIIOBHUH YCIEIIHOTO TPYAA U 3KOJIOTMYECKH KOM(POPTHOM JKU3HU KaXKJOT0 4ieHa 00IIeCTBa;

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



UCMOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJb30BaTh IOJTy4aeMble 3HAHMUS IS
aHanu3a ¥ OOBSACHEHHS SIBICHUH OKPY)KAOLIET0 MUPA U MPOUCXOIAIINX B HEM N3MEHEHHA, yMEHUS
JiefaTb 0OOCHOBAHHbBIE 3aK/IFOUEHHS] HA OCHOBE Hay4HbIX ()aKTOB U UMEIOLIUXCS AAHHBIX C LEIBIO
IIOJIyYEHUS JOCTOBEPHBIX BBIBOJIOB;

—  CHOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XHWMHUYECKHE 3HAHUSA IS pELICHUd
Ipo0JIEM B PEATIbHBIX )KU3HEHHBIX CUTYALMSIX;

— HMHTepeca K IO3HAHMIO U UCCIIE0BATEIbCKOM 1EATEIbHOCTH;

— TOTOBHOCTH U CHOCOOHOCTH K HEMpPEPHIBHOMY OOpa30BaHMIO U CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHUI 110 XUMHH B COOTBETCTBUHU 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;

—  YCTaHaBJIMBaTh IPUYMHHO-CIIEACTBEHHBIE CBSA3H MEXKY U3y4aE€MbIMHU SIBJICHUSIMU;

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

— TPHUMEHSATH B MpoLIecce MO3HAHUS, UCTIOJIb3YEMbIE B XUMHH CUMBOJIMYECKUE (3HAKOBBIE)
MOJIEH, MPeoOpa3OBbIBATh MOJEIbHBIE MPEACTABICHUS - XUMHUYECKUNA 3HAaK (CUMBOJI) 3JIEMEHTA,
XUMHUYecKass (QopMmysa, ypaBHEHME XHMHMYECKOW peakuuh - TMpU pelIeHHH Y4eOHbIX
MO3HABATEJIbHBIX U MPAKTUUYECKUX 3a/1a4, IPUMEHATh Ha3BaHHbIE MOJEIbHBIE MPEACTABICHUS AJIs
BBISIBIICHHSI XapAKTEPHBIX PU3HAKOB U3y4acMbIX BEILIECTB U XUMUYECKUX PEAKIUH.

0) 0a30BbIE HCCIEAOBATEIILCKUE JEUCTBUS KaK 4YacTh IO3HABATENBHBIX YHHBEPCAIBHBIX
y4eOHBIX JIeHCTBMI: 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 10 TPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

—  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 Pa3IMYHbIX METOJIOB IMO3HAHUS.

B) yMeHUs paboTaTh ¢ HH(OpMAIMel KaK 4acTh MO3HABATENbHBIX YHUBEPCAIBHBIX y4EOHBIX
NENCTBUI: OpPUEHTUPOBATHCS B pPa3IMYHBIX HCTOYHMKAX HH(opManuu (HaydHO-TIOMYJIsIpHAS
aUTepaTypa XMMHUYECKOTO  COJEpXaHWsA, CIpaBOYHbIE T1ocoOus, pecypcel MHTepHera),
aHAJIM3UPOBaTh MH(POPMALMIO PA3INYHBIX BUAOB U (HOPM MpeACTaBIECHUS, KPUTHUECKU OLICHUBAThH
€€ JIOCTOBEPHOCTh U HEMPOTUBOPEUYHUBOCTH;



—  (opmynupoBaTh 3ampockl M MPUMEHATh Pa3lIWYHbIE METOABI MPH IMOHCKE M O0TOOpe
uHpopManuu, He0OXOAUMOM IS BBIIOJHEHHS YUeOHBIX 3a7a4 ONPEeICHHOTO 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 HAYYHBIH S3bIK B KayecTBE CpEACTBA IMpH paboTe ¢ XUMHUYECKOH
uHpopMaLuel: IPUMEHATh MEXIpeIMeTHbIC (PU3NYECKUEe U MAaTEeMaTHUECKUE) 3HAKU ¥ CUMBOJIBI,
¢dopmybl, abOpeBHaTypBl, HOMEHKIIATYPY;

—  HCIOJB30BaTh U MPEOOPA30BBIBATH 3HAKOBO-CUMBOJIMYECKHE CPECTBA HATIISAHOCTH.

I') OBJIa/ICHUE YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU JIE€HCTBUSMMU:

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

—  BBICTYNATh C IPE3EHTALMEN PEe3yIbTaTOB MO03HABATEIBHON JAEATEIBHOCTH, ITOJIY4EHHbIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMH IIPU BBINOJIHEHUH XUMHYECKOIO SKCIIEPUMEHTA,
NPAaKTUYECKOH PabOThI MO MCCIIEOBAHUIO CBOWCTB M3YyYaeMbBIX BELIECTB, PEATH3alMUA Y4E€OHOTO
npoekTa ¥ (OpMYIMPOBATH BBIBOJBI 10 pe3ylbTaTaM IPOBEAECHHBIX HCCIENIOBAaHUNA 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 IMO3HABATEIBHYIO JESATEIBHOCTD,
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 ¢ Y4eTOM IOJyYeHMs HOBBIX 3HAHHMH O
BEIIECTBaX U XUMUUYECKUX PEaKLUsX;

—  OCYLIECTBIISAITH CaMOKOHTPOJIb CBOEW JEATEIBHOCTH Ha OCHOBE CAaMOAaHaIW3a |
CaMOOLIEHKH.

O0s13aTeIbHBIMM JUCHUTIIMHAPHBIMHU Pe3yJIbTATAMHU CUMTATh:

IIpenmeTHbie pe3yJabTaThl OCBOCHHS:

1) c(OpMHUPOBAHHOCTh MIpEACTABICHUM: 0 XUMHYECKON COCTAaBJISIOLIEH
€CTECTBEHHOHAyYHOM KapTHHbl MHpA, pOJIM XUMUM B T[I03HAHUU SBJICHUH MPHUPOABI, B
(GOpMUPOBAHUM MBILIUIEHUS W KYJIbTYpPhl JIMYHOCTH, €€ (PYHKIHMOHAJIBHON TI'paMOTHOCTH,
HEOOXOMMOM Il pelIeHHs MPaKTUYECKHX 3ajad M 3KOJOIMYECKHM 0OOCHOBAHHOI'O OTHOILEHHS 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
opOUTanu aTroMOB, MOH, MOJIEKYJa, BAJIEGHTHOCTb, 3JEKTPOOTPULIATEIEHOCTh, CTETIEHb OKUCIICHHS,
XUMHUYECKasi CBA3b, MOJIb, MOJIIpHAasT Macca, MOJISIPHBI 00beM, YIJIEpOJHBIA  CKeJeT,
(GyHKUIMOHANbHAS TPYINa, pajuKall, U30MEpHs, H30Mepbl, TOMOJOTHMYECKHH psJl, TOMOJIOTH,
YIIIEBOIOPOAbI, KUCIOPOA- U a30TCoAepKalllue COCTUHEHHs, OMOJIOTUYECKH aKTHBHBIE BEIIECTBa
(YyriaeBofbl, HUphL, O€NIKH), MOHOMEp, MOJIUMEpP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISPHbIE
COCIMHEHUS, KpUCTAIJIMYECKasl pelleTKa, TUIbl XUMHYECKUX peakuud (OKUCIUTETBHO-
BOCCTAHOBUTENIbHBIE, JK30- M DJHIOTEPMHUYECKHE, PpEaKUUd HOHHOrO OoOMeHa), pacTBOp,
AIIEKTPOJIUTHI, HEDNEKTPOIUTHI, SJIEKTPOIUTUYECKAST TUCCOLMALINS, OKUCIUTENb, BOCCTAHOBUTED,
CKOpOCTh XMMMYECKOW peaklIMH, XHMUYECKOe paBHOBECHE), TEOpPUHU U 3aKOHBI (Teopus
XAMHYECKOTO CTPOCHHUSI Opranmdyeckux BemiectB A.M. bytiepoBa, Teopusi 3JIEKTPOIMTHYECKON
JUccolManuy, mnepuoauueckuit  3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHS Macchl),
3aKOHOMEPHOCTH, CHUMBOJUYECKHI $3bIK XUMHUH, (PAKTOJOTUYECKHE CBEICHHS O CBOMCTBaXx,
COCTaBe, MOJIyYeHUH U Oe30MaCHOM HCIIOJIb30BaHUH BAKHEHIIMX HEOPTaHUUECKUX U OPTraHUYECKHX
BEILIECTB B OBITY U MPAKTUYECKOH EATETbHOCTH 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 BEIIECTB M UX MPEBPAIIECHUI; BBIABIATH B3aUMOCBS3b
XUMHUYECKHUX 3HAaHUH C MOHATUSAMU U MIPEACTABICHUSAMU IPYIHMX €CTECTBEHHOHAYUYHBIX IIPEIMETOB;

4) chopMHPOBAHHOCTb YMEHHUI MCIIOJIb30BaTh HAUMEHOBAHMS XUMHUYECKUX COEJUHEHUIN
MEXYHapOJHOIO COI03a TEOPETHUYECKOM M MPHUKIaJAHOM XMMMM M TpPUBHMAJIBHBIE HAa3BaHUS
BO)XHEHIIMX BELECTB (3TUJIEH, alleTUIIEH, IIMLEPUH, (peHoll, popMabaerull, yKCycHas KUCIIOoTa,

[VIMLUH, YrapHbIi ras, yriaekucibli ra3, aMMMaK, raiieHas U3BECTb, HETAllleHas W3BECTbD,
NUTHbEBas COJla M JIPYI'MX), COCTaBIATH (POPMYJIbI HEOPraHWYECKUX M OPraHMYECKUX BELIECTB,
YpaBHEHHSI XUMHUECKUX PEAKLIUN, OOBSICHATh UX CMBICIT; TOATBEPKAATh XapaKTepHbIe XUMUYECKHE
CBOWCTBA BELIECTB COOTBETCTBYIOUIMMHU SKCIIEPUMEHTAMM M 3alUCSIMHM YPABHEHUH XHUMHMYECKHX
peaKuuii;

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

6) BiaJieHUe OCHOBHBIMHU METOJIaMU HAyYHOI'O MO3HAHUS BEIIECTB U XMMMUYECKUX SIBICHUN
(HabnroieHHe, U3MEPEHHE, IKCIIEPUMEHT, MOJIEIUPOBAHUE);

7) cPOpMHUPOBAHHOCTH YMEHUN MPOBOJUTH pacueTbl IO XMMHUYECKUM Qopmyiaam u
YPaBHEHMSIM XUMHMUYECKUX PEAKIMHA C UCHOJIb30BAHUEM (PU3UUECKUX BEIMYHMH, XapaKTepU3YIOIIUX
BELIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOPMaJIbHbIE YCIOBUSI) ra30B, KOJIMYECTBA
BEIIIECTBA; UCIIOJIb30BaTh CUCTEMHbIE XUMHUECKUE 3HAHUS JUISl HPUHATHS PELICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEUIECTBAMU U UX IPUMEHEHHUEM;

8) chopMUPOBAaHHOCTb YMEHHMH IUIAHUPOBATh M BBIIOJHATH XMMUYECKMHA SKCIIEPUMEHT
(mpeBpallleHus OPraHUYECKUX BELIECTB MPU HarpeBaHHM, MOJyYEHUE STUJIIEHA U H3YyYEHUE €ro
CBOWCTB, KayeCTBEHHbIC PEAKIMU Ha ajbJErMJIbl, KpaxMal, YKCYCHYIO KHCJIOTY; JeHaTyparus
OeNKOB IpH HarpeBaHUM, LIBETHHIE pEaKLUUU OEJIKOB; MPOBOJIUTH PEAKIMM 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,
IIK 2.2



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.

TIK 2.2. Haznauatsn
U TMIPOBOINTH
JIeYeHUE
HEOCJIOKHEHHBIX
OCTPBIX
3a00JIeBaHUH H
(MnM) COCTOSIHUM,
XPOHHYECKHUX
3a00J1€BaHMI U UX
o0ocTpeHuil, TpaBwm,
OTpaBJIECHUI

0a30BBIE HCCIEHOBATENLCKUE JECHCTBUSA 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 chopMyITUPOBAHHBIE

BOIIPOCHI B KAUE€CTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI i1 (OPMUPOBAHUS THUNOTE3bl 10
IMPOBEPKEC MMPaBUJIBHOCTU BBICKA3bIBACMBbIX
CY)KJICHUH;

- yMeThb COOIOAATh MpaBHJa SKOJOTHYECKH IEeIecO00pa3sHOro MOBEACHUS B OBITY H
TPYIOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOErO 3J0pPOBbA U OKPYXKAIOLIEH
MIPUPOJHOM Cpebl; YYWUTHIBaTh ONACHOCTH BO3JCHCTBHUS HA JKMBBIE OpPraHU3MBI
OIIPEIEIICHHBbIX BEIIECTB, I[IOHMMAas CMBICI II0Ka3aTels MpeAeIbHOW OIyCTUMOU
KOHIICHTPALNH;
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— BJIaACTh HaBBIKaMH CaMOCTOATCIIbHOI'O
INIAHUPOBAHUA W TIPOBEACHHA YUCHHUYCCKUX
9KCIICPUMCHTOB, COBCPHIICHCTBOBATL YMCHUA

Ha0II01aTh 3a X0JIOM nporecca,

CaMOCTOSITENILHO IIPOrHO3UPOBATh ero

pesynbTar, QopMynIHpoBaTh 0000IICHUS U

BBIBO/IbI OTHOCHUTEIIBHO JIOCTOBEPHOCTH

pe3yNbTaTOB  MCCIEAOBAHUSA,  COCTaBIATH

000CHOBAHHBIM OTYET O MPOAETAHHOH paboTe.
[IK 4.4. - c(hOpMUPOBAHHOCTh 9KOJIOTMYECKOH | - yMETh OCO3HABATh OMACHOCTH BO3/ICHCTBUS HA JKUBbIE OPraHU3MBI OIIPEICTICHHBIX
OpranuzoBbIBaTh KYJIbTYpbl, TIOHMMaHUE€ BJIUSHHUS COLIMAJIBHO- | BELIECTB, IOHUMAsl CMbICII [T0KA3aTeNsl MPEesIbHOM TOMYCTUMONW KOHIEHTPALUU, U
cpeny, SKOHOMHMYECKHUX TIPOIECCOB Ha COCTOSHUE | MOSICHATH HAa MPUMEPAX CIIOCOOBI YMEHBIICHUS U IPEIOTBPALICHUS UX BPEIHOTO
OTBEYAIOLIYIO IPUPOJHON M COLMATIBHOW CpE/bl, OCO3HAHUE | BO3JEHCTBUS HA OPraHU3M YEJIOBEKA.
NENCTBYIOIIUM I00ANBHOTO  XapakTepa  9KOJOTHYECKHX
CaHUTAPHBIM npooiieM;
paBUJIaM U - TJIAHUPOBAHUE U OCYILIECTBJICHHUE JIEHCTBUH B
HOpMaM. OKpYKaloIlle cpelle Ha OCHOBE 3HAHUA LEJeH

YCTOI\/’ILII/IBOFO Pa3BUTHA YCIIOBCUCCTBA,
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2. CTPYKTYPA n COJAEP)KAHHUE OBH_[EOBPA3OBATEJII)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.

npodecCHOHATHLHO-OPHEHTUPOBAHHOE COJIEpKaHKE (TPAKTHIECKasi MOATOTOBKA) 8
- MPAKTHYeCKHE 3aHATHSA 78
B T.U.

po(eCCHOHAIBHO-OPUEHTUPOBAHHOE COJIEp KaHue (MPAaKTHYeCKasi OATOTOBKA) 20
- MPOMEKYTOYHAsI ATTECTAIUsA 18
B TOM YHCIIE:

KOHCYJIbTAIIUU 12
9K3aMEH 6




2.2. TemaTuyecKkui MJIAH U coJep:KaHue YUeOHOM TMCIMTILTHHBI
Tabnuna 2 — TeMatryeckuil miaH JUCHUTUIMHBI

KosinuecTBO ayIUTOPHBIX YAaCOB

Bcero B T.4. B popme
HaumeHnoBaHue pa3aesioB U TeM N TeopeTny. NpPaKTHY.
NPaKTHYECKO
o0yueHue 3aHATHSA
MOJATOTOBKH
PA3JIEJI 1. OCHOBBI CTPOEHUS BEHIECTBA 8 1 4 4
Tema 1.1. CtpoeHre aTOMOB XMMHUYECKHUX 3JIEMEHTOB U MPUPOJA XUMUYECKOU CBA3HU 4 - 2 2
Tema 1.2. [lepuoguueckuii 3akon u Tadnauna .M. Menneneena 4 1 2 2
PA3JIEJI 2. XUMHWYECKHE PEAKIINU 12 2 4 8
Tema 2.1. Tunbl XUMHUYECKUX PEAKITUN 6 1 2 4
Tema 2.2. DICKTPOJUTHYECKAS TUCCOIUAIINS U HOHHBIN OOMEH 6 1 2 4
PA3JIEJI 3. CTPOEHUE U CBOMCTBA HEOPTAHMYECKHMX BEIIIECTB 20 5 6 14
Tema 3.1. Knaccudukanusi, HOMEHKIATypa U CTPOSHHUE HEOPTaHUYECKHUX BEIIECTB 6 1 2 4
Tema 3.2. DU3UKO-XUMHUYECKHE CBOMCTBA HEOPTAHMYECKUX BEIICCTB 10 2 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 2 14 20
Tema 4.1. Knaccudukanysi, CTpOeHHE M HOMEHKJIATypa OpraHMueCKUX BEIIECTB 12 - 4 8
Tema 4.2. CBolicTBa OPraHMYECKUX COCIUHEHUN 16 - 8 8
Tema 4.3. Oprannueckue BeliecTBa B )KU3HEEATEIBHOCTH uenoBeka. [Ipons3BoicTBo u 6 2 2 4
MPUMEHEHNE OPTaHMYECKUX BEIIECTB B MPOMBIIIUIEHHOCTH
PA3JIEJ 5. KHHETUYECKHUE U TEPMOANHAMUNYECKHUE 3AKOHOMEPHOCTH 8 2 2 6
MNPOTEKAHUA XUMHWYECKHNX PEAKITMIA
Tema 5.1. Kunernueckue u TepMOAMHAMUYECKHE 3aKOHOMEPHOCTH MTPOTEKAHUS XUMUYECKUX 8 2 2 6
peakuuii. PaBHOBECHE XMMUYECKUX PEAKLIMI
PA3JIEJI 6. IMCIIEPCHBIE CUCTEMbI 6 3 2 4
Tema 6.1. JlucnepcHble cucTeMbl M (PaKTOpPbI UX YCTOHYMBOCTH 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. OOHapyx)eHNE HEOPraHUYECKNX KATHOHOB U aHMOHOB M OPraHUYECKHX BELIECTB 6 1 2 4
OTJIEIHHBIX KJIACCOB C UCIOJIb30BAHUEM KaUECTBEHHBIX peaKIuii
PA3JIEJI 8. XUMUS B BBITY U ITPOU3BOJICTBEHHOM JESTEJBHOCTH 4 2 - 4
YEJIOBEKA
Tema 8.1.Xumus B ObITY U IPOM3BOJCTBEHHOMN JCATEIHHOCTH YEJIOBEKA 4 2 - 4
PA3JIEJI 9. UCCJIEJOBAHUE U XUMHWYECKHWHN AHAJIN3 OFBEKTOB 20 10 6 14

17




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

28

40

78

18




Tabnuma 3 — ConepkaHue TUCIUTUTMHBI

HaumenoBanue Conep:xkanue (0CHOBHOe M PO ecCHOHAIBLHO-OPUEHTUPOBAHHOE), JIA00PATOPHbIE U O0bem | DopMupyemblie
pa3aesioB U TeM NPAKTHYECKHE 3aAHATHUS, IPUKJIATHON MOYJb 4acoB KOMIIeTEeHIIUH
1 2 3 4

PA3JEJI 1. OCHOBBI CTPOEHUSA BELHLIECTBA 8
Tema 1.1. Conepxanue 4 OK 01
Crtpoenue aToMOB 1. CoBpeMeHHasi MO/ie]Ib CTPOEHUSA ATOMA. 2
XUMHUYECKUX OnekrpoHHas KoHpurypanus aroma. Kiaccudukaiuss XUMUIECKUX IJIEMEHTOB (s-, P-, d-371€MEHTHI).
DJIEMEHTOB M IIpUpoaa | BaneHTHbIe JIEKTPOHBI. BanieHTHOCTSD. ONEeKTpoHHas  NpPUPOAA  XUMHUYECKOU CBS3H.
XUMHUYECKOH CBA3U DNeKTpoOTpULaTeIbHOCTh. KoBaneHTHast CBA3b, €€ pPa3HOBUJHOCTH M MEXaHH3MbI 00pa3oBaHUS

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

MexmonekynsipHble B3auMojeHcTBUA. M30Tombl, OCHOBHOE M BO30YKIEHHOE COCTOSHHE aToMa,

ruOpHIN3aIHsi aTOMHBIX OpOUTAJIEH.

B T.Y. IPAKTHYECKHE 3aHATHSA 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

3alaHUl Ha MCIHOJIb30BAaHUE XHWMHMYECKOW CHUMBOJIMKHM W HA3BaHUM COEIMHEHUHA IO HOMEHKIATYpe

MEXKJIYHapOAHOTO COK3a TEOPETHYECKOM M NPUKIAJHOW XWMHU W TPUBHUAIBHBIX HAa3BaHWM ISt

COCTaBIICHUS XMMHUYECKUX (DOPMYIN ABYXaTOMHBIX COEAMHEHUN (OKCUAOB, CYIb(HI0B, THAPUAOB U T.II.)

U IPYTUX HEOPraHMYECKUX COETUHEHUH OT/IEIbHBIX KIACCOB.
Tema 1.2. Conep:xanue 4 OK 01,
Ilepuognueckuii 3akoH | 2. Ilepuoamyeckasi cucremMa xumuueckux djiemMeHToB JI.U. MeHnneseeBa. 2 OK 02,
u tabmuma J[.W. ®usnueckuit cmbich Ilepuonnueckoro 3akona /.M. Menneneea. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB [IK 2.2,
Menneneena XUMHYECKHX D3JEMEHTOB, 00pa3yeMblX HMH MPOCTHIX M CJIOXKHBIX BEUIECTB B COOTBETCTBHHM C [IK 4.4

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

3HaueHue [lepumoauueckoro 3akona /[.M. MenneneeBa. Ilpornossr /.M. MenneneeBa. OTKpbITHE HOBBIX

XUMUYECKUX DIIEMEHTOB.

B T.4Y. MPAKTHYECKHE 3aAHATHSA 2

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

Ha XapaKTCepusanur XUMHUYCCKHUX OJIIEMCHTOB «MCTAIIMYCCKUC / HeMeTaJUIMYeCKHue CBOﬁCTBﬂ»,
QJICKTPOOTPULATCIIBHOCTE U CPOACTBO K JBJICKTPOHY XUMHYCCKUX DJJICMCHTOB B COOTBCTCTBUC 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 JOJIH XHUMHWYCCKHUX JJICMCHTOB B CJIIOKHOM BCIICCTBCE. COCTaB, CTPOCHHC

MOJIEKYJL.

! TIpoheccroHaNBLHO-OPUEHTUPOBAHHOE COJEPIKAHUE
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PA3JIEJI 2. XUMHNYECKHUE PEAKIIUU

12

Tema 2.1. Tumer
XUMHYECKUX PEAKIUI

Conep:kanue

[ep}

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 MU PHEPruu. 3akoH ABoraapo. MomsipHblli 00beM Tra3oB. OTHOCHUTEIbHAS
IUIOTHOCTH Ta30B. Peakmuu KomIiekcooOpa3oBaHus ¢ y4acCTHEM HEOPTaHMUYECKUX BEHIECTB (Ha mpuMepe
TUIPOKCOKOMILJICKCOB IIMHKA M aJTFOMUHUS).

B T.Y. IPAKTUHYCCKHUEC 3aHATUSA

II3 Ne3. CocraBjieHue ypaBHeHUIl peakluil coeIMHEHUsI, PA3J10KeHHs], 3aMellleHsl, 00MeHa.
YpaBHeHHsSI ~ peakIuii TOpEHWs, HWOHHOrO OOMEHa, OKHUCIICHUS-BOCCTAHOBJICHHs.  Pacuer
KOJIMUECTBEHHBIX XapaKTEPUCTUK UCXOTHBIX BEILIECTB U MPOJIYKTOB peakiuu. Pacuer KoMn4ecTBEeHHbBIX
XapaKTePUCTHK IPOJIYKTA PEAKIMU COCJAMHCHUS, €CIM OJHO W3 BEHISCTB JaHO B H3OBITKE W/HUIU
CoJIepKUT mpumecu. Pacuer MaccoBoil miim 00bEMHOM 10N BBIXOA MPOIYKTa PEaKIIMU COSAUHEHUS OT
TEOPETUYECKH BO3MOXKHOI0. PacueT 00beMHBIX OTHOILIEHUH ra3oB. Pacuer macchbl (00beM, KOJIMYECTBO
BEIIeCTBAa) MPOAYKTAa pEaKlMH, €CIU OJHO W3 BEUIECTB JaHO B BHJIE PacTBOpa C OINpeAeNeHHOU
MaCCOBOM JI0JIEl PaCTBOPEHHOT'O BEILIECTBA.

N

I13 Ne4. Pemienne ypaBHeHUH OKMCICHHA-BOCCTAHOBJICHH.

Crenenpb oxkucienusa. OKUCIUTEIL U BOCCTAHOBUTENL. OKUCIUTEIHHO-BOCCTAHOBUTEILHEIE p€akuu B
IIPUPOZE, IPOU3BOJICTBEHHBIX IIpoLECcCaX M IKU3HEACSITEIBHOCTH OpraHu3MoB. OKHCIUTEIBHO-
BOCCTAaHOBHUTEIILHBIN IoTeCHI M al CpC€abl. Cocrasnenne u YpaBHHUBAHUC OKHCJIHNTECIIbHO-
BOCCTAHOBUTENIBHBIX pEAaKUUH METOJOM 3JIEKTpOHHOro OamaHca. TuNUYHBIE HEOpraHWYECKHe
OKHCIIUTEIN U BOCCTAHOBUTENIU. DIIEKTPOJIU3 PACTBOPOB U PACIUIABOB COJIEH.

2 (1%)

OK 01
OK 02,
IIK 2.2,
[IK 4.4

Tema 2.2.
DIEeKTPOTUTHYECKAS
JUCCOLIMAIUS M HOHHBIN
oOMeH

Conep:xanue

(o3}

4. Teopus dJIeKTPOJIUTHYECKON Juccounanmnu. Peaknuu noHHoro oomena.

CocraBieHrue peakinii HOHHOTO OOMEHa MyTeM COCTaBJICHHSI WX MOJIHBIX M COKPAIIEHHBIX HOHHBIX
ypaBHeHUU. ['maponus coneit. 3HavYeHWE THAPOIM3a B OHOJOTHMYECKMX OOMEHHBIX IMpOIeccax.
[IpumMeHeHure ruponn3a B IPOMBIIUIEHHOCTH.

B T.9. IPAKTHYECCKHUE 3AHATHUSA

o

I13 NeS. Pemenue 3a1a4 Ha cocTaB/ieHHe PeaKIUii HOHHOT0 00MeHa
MyTEM COCTABJICHUS WX IMOJHBIX M COKpPALIEHHBIX MOHHBIX ypaBHEHMI. PellleHue 3aay Ha cocTaBieHUE
MOJICKYJIIPHBIX U HOHHBIX YpaBHEHUH THAPOJIN3A, ONIPEACIICHUE CTETICHH THAPOIIN3a.

N

IT3 Ne6. Peaxkuum rugposusa
UccnenoBanue cpeapl pacTBOPOB COJIeH, 00Opa3oBaHHBIX CHJIBHBIMH M CIA0BIMH TPOTOJIUTAMH, W HUX

peakuuii ¢ pacTBOpPaMU IIEJI0YU M KapOoHaTa HaTpusi. CocTaBlieHHE peaklUid THAPOIN3a CONEH.

2 (1%)

OK 01,
OK 02,
IIK 2.2,
[1K 4.4

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. Kunaccudukanusi, HOMEHKJIATYPa H CTPOEHHE HEOPTAHUYECKHUX BellleCTB

[Ipenqmer HeopraHuuecko xXuMmuU. BzanMocBs3p HeopraHnmyeckux BemecTB. Kiaccuduxanms
HeopraHuyeckux BeecTB. IIpocTeie u ciiokHble BemecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BELIECTB
(oKcubl, TUIPOKCUIBI, KUCIOTHI, conn). HomeHknarypa u Ha3BaHME HEOPraHUYECKUX BEIIECTB UCXOJSA
U3 UX XUMHUUYECKOH (hOpMyJIbl MM COCTABICHUE XUMHUUECKOW (OpMysIbl MCXO U3 Ha3BaHUS BELECTBA
[0 MEXIYHAapOJHOM WIM TPUBHAIBHOM HOMEHKIAType. MEXMONEKYIpHbIE B3aUMOICUCTBUS.
Kpucramnoruaparsl. ArperatHsle COCTOsHHUs BemiecTBa. Kpucramimueckue u amopgHbIEe BeIIECTBa.
THUnbl KPUCTAIIIMYECKUX PELIETOK (aTOMHasi, MOJEKYJspHas, UOHHAs, METAJUIMYecKas). 3aBUCUMOCTh
(Gu3n4ecKux CBOMCTB BEIECTBA OT THUIMA KpHUCTAIM4eCKOM pemerku. IlpuunHel MHOrooOpaszus
BemiecTB. COBpeMEHHBIE MPEICTABICHUS O CTPOCHMM TBEPIBIX, KUIKUX U Ta3000pa3HbIX BEIIECTB.
Knjkne KpucTamubl.

B T.Y. IPAKTUHYICCKHUEC 3aHATUS

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

Pemenne npakTHUeCKHX 3aJaHUN TO KiIaccH(PHKAIMKM, HOMEHKIATYpe W XUMHUYECKUM (opMyliaM
HEOPraHMYECKUX BEIECTB PA3JIMYHBIX KJIACCOB (Ha3bIBaTh U COCTABISATH (POPMYIBI XUMHUYECKUX
BEIIECTB, OMNpPENENATh NPUHAMISIKHOCTE K Kiaccy). [louck uWHpOpManmmu 1O Ha3BaHUSM,
uaeHTU(PUKATOpaM, CTPYKTYPHBIM QopMyiam.

2 (1%)

I13 Ne§8. IMosryuyeHue U aHAIU3 CBOMCTB OCHOBHBIX KJIACCOB HEOPraHUYeCKUX BellecTB.
[Tony4yenue u coiicTBa Bojopoaa. [lonyueHue U cBoicTBa OKCHIOB (OKCHAA MarHus, OKCHJa Xpoma
(111), okcuna nuuka). [lonyyeHue u uccie0BaHHE CBOMCTB OCHOBAHMH, KHCIIOT, COJICH.

OK 02,
IIK 2.2,
I1K 4.4

Tema 3.2. Ousuko-
XUMHYECKHE CBOICTBA
HEOPraHUYECKHX
BEIICCTB

Conep:xanue

10

6. Mertaniabl. XUMHYECKHE CBOHiCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHX BelleCTB

OO0ume GusnuecKkue U XMMHUYECKHE CBOMCTBAa MeTaylioB. CriocoObl MoMydyeHusl. 3HaueHHue METaJIOB U
HEMETAJUIOB B IPUPOJIE M KU3ZHEIEATEIBHOCTH YeJIOBEKa M OpraHu3MoB. Koppo3us MeTaiioB: BHIbI
KOPPO3HH, CIIOCOOBI 3aIlUThl METAIOB OT Koppo3uu. Hemeramsl. O0mmue Gpusndeckue U XMMUYECKHE
cBoiictBa HemerayuioB. TumnuyHsle cBoiictBa MetawwioB IY— YII rpynn. Krnaccuduxamus wu
HOMEHKJIaTypa COEIMHEHUN HemeTaioB. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B mpupoje. OKCuuabl,
TUAPOKCHUIBI, KHUCIOTBI, COJM M JAp. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB MPOCTBIX BEIIECTB,
BOJOPOJHBIX COCIMHEHUMN, BBICIIMX OKCHUJIOB U THAPOKCHJIOB.

B T.9. IPAKTHYECCKHUE 3AHATHUSA

I13 Ne9. CocraBiieHne ypaBHeHHIl XHMHYECKHX PeaKIHWi € y4acTHeM IPOCTBIX M CJOMKHBIX
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*)2

OK 01
OK 02,
IIK 2.2,
[IK 4.4

2 TIpoeccHOHANBEHO-OPUEHTUPOBAHHOE COJICPIKAHUE
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113 Ne10. HUccaenoBanue puanyecKux U XMMUYECKUX CBOMCTB METAJLJIOB.
JlabopaTopnast pabota «CBoiicTBa MeTayuioBy. PellleHne SKCIEepUMEHTAIbHBIX 3a]ad 1O CBOMCTBaM
XUMHYECKHM CBOMCTBAM METAJUIOB, IO PACTIO3HABAHUIO U MOJIYYEHUIO COCIMHEHUIN METaJUIOB.

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

NoJIy4YeHHe HeOPraHNYeCKMX BelleCTB.

113 Nel12. UccaenoBanue Gpu3n4ecKuX U XMMUYECKUX CBOMCTB HEMETAJLIIOB. 2

Jlabopatopnast pabora «CBolcTBa HEMETa/UIOBY. PerieHne sKCrnepruMEeHTAIbHBIX 3a7a4 M0 CBOWCTBaM

XMMHUYECKHM CBOMCTBAM HEMETAJUIOB, 110 PAaCIO3HABAHUIO U MIOJYYECHUIO COEMHEHUN HEMETALIOB.
Tema 3.3. Conep:xanue 4 OK 01
[IpousBoacTBO 7. OOmme nmpeacTaB/IeHHA 0 NPOMBINLIEHHBIX CIIOCO0AX MOJYYeHHS] XMMHYeCKHX BellecTB 2 OK 02
HEOPraHUYECKHUX (Ha TpuMepe MPOU3BOJACTBA aMMHAKa, CEPHOM KHUCIOTHI). YepHass W LBETHAs MeETAJLTyprusl. OK 04,
BEILIECTB. 3HAUCHHUE U [TpakTHyeckoe MpUMEHEHUE IEKTPOIIN3a )1 NOTYUYEeHUs IET0YHbIX, [IET0YHO3EMENIbHBIX METAIJIOB U OK 07,
IpUMEHEHHE B ObITY ¥ Ha| aymoMuHUs. CTEKJIO M CHIIMKATHAs TPOMBIIUICHHOCTh. [Ipo0sieMa 0TX0/10B ¥ MOOOYHBIX MPOIAYKTOB. [IK 2.2,
IPOU3BOJICTBE B T.Y. IPAKTHYECKHE 3AHATHS 2 IIK 4.4

I13 Ne13. PemieHue NpaKkTHKO-OPHEHTHPOBAHHBIX 3aJaHUI O POJIM HEOPraHMYECKOM XMMHHU B 2 (1%)

Pa3BUTHH MeANIHHBI
PA3JIEJI 4. CTPOEHUE 1 CBOMCTBA OPTAHMYECKHNX BEIIECTB 34
Tema 4.1. Conep:xanue 12 OK 01,
Krnaccudukarusi, 8. B3auMocBfI3b HEOPrAaHNYECKUX  OPraHHYeCKHX BELIECTB. 2 OK 02
CTpOEHHE U [IpenMeT opraHn4yeckoil XMMHUHU. XUMUYECKOE CTPOCHHE KaK MOPSJIOK COEAUHEHHsI aTOMOB B MOJIEKYJIE
HOMEHKJIaTypa COIIACHO HX BaJIEHTHOCTU. OCHOBHBIE IOJIOXEHUS TEOPUM XUMHUYECKOIO CTPOCHMSI OpPraHMYECKHUX
OpPraHMYECKUX BEIIECTB | coenuHeHud A.M. byrnepoBa. YTriepoAHblil CKEIET OpPraHW4YeCcKOM MOJEKYJbl. MOJIEKyIspHbIE U

CTPYKTYpHBI€ (pa3BepHYThIE, COKpALLICHHbIE) XUMUYECKHE (hOPMYIIBI.

9. 3aBHCHMOCTH CBOICTB BelIeCTB OT XUMHYECKOI0 CTPOEHHS MOJIEKY.I. 2

N3omepust u u3oMepsl (CTpYKTypHasi, reoMeTpuueckas (Iuc-Tpanc-uzomepus). KpaTHOCTh XUMUYECKOi

cBs3u. [lonsTie o ¢pyHkmoHanbHOU rpynmne. [IpuHIMIbl KIaccu@uKanum OpraHMuecKUX COEIUHEHUM.

MesxyHapoiHasi HOMEHKJIATypa U IPUHIUIIBI HOMEHKJIATYPbl OPraHMYeCKUX COEIMHEHUI.

B T.Y. IPAKTHYECKHe 3aHATHS 8

I13 Nel14. HoMeHKJIATypa OPraHMYecKuX COeJHHEHUH OTIeJIbHBIX KJIACCOB 2

(HachlllIeHHbIE, HEHACBIIIEHHbIE U APOMATUYECKUE YTIJIEBOJOPOMAbI, CHUPTHI, (EHOJBI, aibJAETHIbI,

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

OpraHMYECKHUX BEIIEeCTB OTIEJIbHBIX KJIACCOB, HCIOJB3YySl MX Ha3BaHUS IO CHCTEMAaTUYECKOU

HOMEHKJIATYpE.

I13 Nel5. M3rorosieHue Mojeseil MoJIeKyJl AJTKHHOB, HX M30MepOB 2

IT3 Ne16. Pacuersl mpocreiimeii (popMyJibl OPraHMYecKOd MOJIEKYJIbl, HCXOASl U3 3JIEMEHTHOI0 2

cocTraBa

113 Nel7. TlosnyyeHHe MeTaHA M M3Y4Y€eHHE €ro CBOMCTB: 2
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TOPEHHsI, OTHOIIICHUsI K OpOMHO# BOJIE M pacTBOPY NepMaHTaHara kanus. Jlaboparopnas pabora

Tema 4.2. CpoiicTBa Coaep:xanue 16 OK 01
OpraHMYECKUX 10. ®uszuko-xMMHYECKHe CBOICTBA OPraHMYeCKUX COeUHEHH I OT/eJbHBIX KJIACCOB. 2 OK 02
COCMHEHMI OCOOCHHOCTH Kiaccu(UKalMM U HOMEHKJIATYpbl BHYTPHM KJIacca; TOMOJIOTUYECKHMH psal U o0Ias OK 04,

dbopmyna; nzomepus; Gu3NIECKre CBOWCTBA; XMMHUYECKHE CBOMCTBA; CITIOCOOBI MOJTYUCHUSI. OK 07

11. TIlpepenbHble, HenpeaeibHble, ApOMATHYECKHE YIJIEBOJI0PO/bI. 2

['openne mMeraHa Kak OAMH M3 OCHOBHBIX MCTOYHHMKOB TEIUIa B MPOMBINUIEHHOCTH U ObITY. CBOiicTBa

MPUPOJHBIX YIIEBOAOPOA0B, HAX0XK/ICHUE B IPUPOJIE U IPUMEHEHNE aJIKAHOB;

["'opeHue aneTHiIeHa Kak HCTOUYHUK BBICOKOTEMIIEPATYPHOI'O IUIAMEHU JJIsl CBAPKHU M PE3KH METAJLIOB;

12. Kuciiopoacoaep:kaimme coeiiHeHUsi. A30Tco/ep:Kaliue coeJuHeHn s 2

(cttupTel W (eHONBI, KapOOHOBBIE KHUCIOTHI M S(QUPBI, ANbIETUIBl M KETOHBI, XHPBI, YIJIECBOJIBI).

[IpakTHyeckoe MPUMEHEHHE STUICHIVIMKONS, ThuiepuHa, ¢(enona. I[lpumenenune Qopmanbaeruna,

areTaabJAeru/1a, YKCYCHOM KHCIOTHL. Mbljla KaK COJIM BRICIIUX KapOOHOBBIX KHCJIOT. Morolue CBOMCTBa

MbLJIa. AAMHUHBI 1 AMUHOKHUCIIOTBI, OCITKH.

13. Kaaccudukanus 1 0COOEHHOCTH OPraHUYECKUX PeaKkIuid. 2

Peaknuonnsie neHTpsl. Pagukanel. [lepBoHavyaibHbIe TMOHATHS O THIAX U MEXaHU3Max OPraHMYECKHUX

pEeaKLHii.

B T.Y. IPAKTHYECKHE 3AHATHSA 8

I13 Nel8. ITosyyeHue 3TUIeHA AernapaTanuei 3 TUI0BOI0 CIMPTA. 2

JlaGopatopHasi paboTta B3aumoneiicTBue 3TuieHa ¢ OpOMHON BOJOW, PAacTBOPOM IepMaHraHaTa Kaus.

CpaBHeHuE MIaMEHHM ATHIIEHA C IUIAMEHEM IMPEeeNIbHBIX YIIIEBOAOPOJOB (MeTaHa, IponaH-0yTaHOBOMN

CMECH)»

IT3 Ne19. CocraBiienue peakuuil NPUCOEIMHEHHS] W OKHCJICHUSI Ha NMpuMepe 3TWwieHa. Pemenne 2

pacyeTHBIX 32124

C MCIOJIb30BaHUEM IIJIOTHOCTH Ia30B 110 BOAOPOLY U BO3AYXY.

I13 Ne20. IIpoBeneHue XUMHYECKUX PeaKIUil ¢ AHUJIMHOM U TJIMIMHOM 2

JlaGopatopHasi pabota «OO0pazoBaHue conel aHuianHa. bpomupoBanue anmnuHa. OOpa3oBaHue coneit

rinrHa. [lonyyenne MeHOM conv ruiHay. Pernenne skcrepiMeHTaabHbIX 3a/1a4.

IT3 No21. PemieHne pacyeTHbIX 33/1a4 N0 YPABHEHHSIM PeaKUUH ¢ y4acTHeM OPraHu4YecKux 2

BelleCcTB.

Pemenue nenoyex nmpeBpalieHnii Ha TEHETUYECKYIO CBSI3b MEXKY KJIacCaMU OpPraHMYECKHUX COEIMHEHUN

C COCTaBJIICHMEM HAa3BAHWM OPraHMYECKUX COCAMHEHUH N0 TPUBHAIBHOM WIH MEXKIyHAPOIHOU

CHUCTEMATUYECKON HOMEHKJIATYP.
Tema 4.3. Conep:xanue 6 OK 01
Oprannueckue BemecTsa | 14. BuoopraHu4yeckue coeIMHEHMSI. 2(1%) OK 02
B JKM3HEIESITEIIbHOCTH [Ipumenenue u Guogoruyeckast poyib yrieBooB. OKUCIEHNE YIIIEBOIOB — UCTOUYHUK SHEPTHH JKUBBIX OK 04,
YEJIOBEKA. opranu3MoB. O6iacTu npuUMeHeHHs aMHHOKUCIOT. IlpeBpamieHus OelKOB NHIIM B OpPraHU3ME. OK 07,
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[IpousBoAcCTBO U
HpUMEHEHNUE
OpraHUYECKUX BEIIECTB
B HpOMBILHJIeHHOCTI/I

buonornueckune ¢ynkiuu OenkoB. buomorndeckue (yHKIHHM XKHPOB. Ponb opraHnyeckod XUMUHU B
pemeHny npodsieM NHIeBor Oe3omnacHocTH. HykienHoBble KUCIOTHI: cocTaB M cTpoeHue. CtpoeHue
HykiaeotuioB. CocrtaB HykienHoBbIX kucior (JAHK, PHK). Ponp HyKJIEMHOBBIX KHCIOT B
JKU3HEJEATCIILHOCTH OPTaHU3MOB. PONb OpraHWuYecKkoil XMMHH B PEIICHUU MPOOJIEM 3HEPTreTUUYCCKOM
0e30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JJaHUH HOBBIX MaTepUaioOB, HOBBIX MCTOYHHUKOB SHEPTUU
(asibTepHATUBHBIE MCTOYHUKM dSHEpruu). ONacHOCTh BO3JCHCTBUS HAa JKUBbIE OPraHU3MBbI
OpPraHMYECKUX BEIIECTB OTACIBHBIX KIJIACCOB (YIJIeBOIOPOAbI, CIHUPTHI, (DEHOINBI, XJIOPOPraHUYECKUE
MIPOU3BOJIHBIC, ATbACTUIBI U JIP.), CMBICII MTOKA3aTeNsl NPEJIEIbHO TOMYCTUMOM KOHIICHTPALIUMH

B T.4. IPAKTHYECCKHE 3AHATHUSA

o

113 Ne22. UneHTu(uKanms OPraHudecKux coeJUHHEHUH OTAeJIbHbIX KJIACCOB
(Ha mpuMepe ambJeTHI0B, KpaxMaja, YKCYCHOW KUCIOTHI) C MCIOJIb30BaHUEM UX (U3UKO-XUMUYECKUX
CBOMCTB M XapaKTEePHBIX KAUECTBCHHBIX Peakluid. PelleHue npakTHKO-OPUEHTUPOBAHHBIX 33JIaHUN IO
COCTAaBJICHUIO XUMHUYCCKUX pCaKHI/If/'I, OTpancanme XI/IMI/I‘-ICCKYIO AKTHUBHOCTDH OpFaHHqCCKHX
COCIMHCHUH B PA3JIMYHBIX cpefax (MPUPOIHBIX, OMOJOTHUECKHIX, TEXHOTEHHBIX ).

N

I13 Ne23. Jlenatypauus Geska npu HarpeBanuu. L{BeTHble peakuuu 6e1koB.
Bo3HUKHOBEHHE aHAMTHUYECKOTO CHTHAjda C TOYKU 3PEHHS XMMHYECKHX MPOIECCOB MPU MPOTEKAHUU
KaueCTBEHHOW PEaKIIMH, MO3BOJISIONICH HACHTU(PUIIMPOBATH MPEJI0KEHHBIE OPTaHUYECKHE BEIECTBA.

2 (1%)

IIK 2.2,
[IK 4.4

PA3JEJ 5.

KUHETUYECKHE W TEPMOJIMHAMMUYECKHUE

3AKOHOMEPHOCTHU TPOTEKAHMUAA

XUMHMYECKHUX PEAKIIMIA

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

Conep:xanue

15. Xumnueckue peakuuu. Knaccupuxkanusi XuMu4ecKux peakiuii:

- mo ¢a3oBoMy cocTaBy (FOMOTEHHbIE M TETEpPOTE€HHbIE), [0 HCIOJb30BAHUIO KaTalau3aropa
(kaTamuTHyeckue M Hekatanutuyeckue).  CKOpoCTh peakluu, €€ 3aBHUCHUMOCTh OT Pa3IMYHbIX
(akTOpOB: MPUPOJBI PEarupyroIIUX BELIECTB, KOHIEHTPALMN PEearupyrolluX BeLIECTB, TeMIEpaTypbl
(mpaBuno Bant-T'odda), nmomaan peakUMOHHOM MOBEPXHOCTH, HAIWYMS Karaiau3atopa. Poib
KaTaJIu3aTOpOB B IIPUPOJE U IPOMBILUIEHHOM IPOU3BOJACTBE. JHEPrUusl aKTUBALUU. AKTUBUPOBAHHBIN
komIuiekc. Katanuzaropsl u  karanu3. Ponp  karanmum3aTopoB B MPHUPOAE U NMPOMBIIUIEHHOM
IPOM3BOJICTBE. - IO TEIIOBOMY 3 (eKTy (IK30TepMUUECKUE, SHIOTEPMUYECKUE), [0 0OpaTUMOCTH
(oOpatumble U HeoOpatumble). TemnoBble 3P ¢deKkThl XUMUYECKUX peakiui. Tepmoxumuueckue
ypaBHeHHs. OOpaTMMOCTh peakiuid. XMMHUYECKOe pPaBHOBECHE M €ro CMELICHHE MOoJI JACHCTBUEM
pa3INyYHbIX (aKTOPOB (KOHLEHTpPAlLlMs PEeareHTOB WM NPOAYKTOB peaklluH, JaBjeHHe, TeMIepaTypa)
JUIS CO3JJaHUS ONITUMAJIBHBIX YCIIOBUH MPOTEKaHMs XUMHUUECKUX MpoiieccoB. IIoHsATHE 00 SHTAIBINU U
suTpormu. JHeprus [mb6ca. 3akon ['ecca m cieactBusi u3 Hero. Ponb cMmemieHuss paBHOBECHS B
TE€XHOJIOTMYECKHUX IIPOLECCAX.

B T.9. IPAKTHYECCKHUE 3AHATHUSA

I13 Ne24. Omnpenenenue 3aBHCHMOCTH CKOPOCTH peaKIUHM OT KOHIEHTPALMHM Pearupyroimx
BelllecTB

2 (1%)

OK 01

OK 02,
OK 07,
IIK 2.2,
I1K 4.4
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HccnenoBanne 3aBUCHMOCTH CKOPOCTH pEaKIMU OT KOHIeHTpanuu. OnpeneneHne KOHCTaHTHI
CKOPOCTH peakiuu rpa)udecKuM METOIOM.

I13 Ne25. PemeHne NPaKTHKO-OPHEHTHPOBAHHBIX 3aJaHWH Ha NpuMeHeHue npuHnuna Jle-
lareane

JUI HaXOXKJCHHS HAIpaBJICHUS CMEUICHUS PABHOBECHsS XUMHUYECKOW peakuuud M aHaimu3 (pakTopos,
BIMSIIOIIMX Ha CMELICHME XMMHUYECKOro paBHOBecHs. BiusHue pasiauuHbIX (AKTOpPOB Ha M3MEHEHHE
paBHOBECHSI XMMHUECKUX peakluii. 3aKOH JEHCTBYIOIIMX MAacC U KOHCTaHTAa XUMUYECKOTO PABHOBECHUSI.
Pacyersl paBHOBECHBIX KOHILIGHTpAaLM pearupyrolmux BEIECTB M IPOAYKTOB peakuuil. Pacyersl
TEII0BOT0 2 (heKTa peakIuu.

2 (1%)

13 Ne26. MH3yuyeHue BJIAMSIHUSA PA3JIHYHBIX (PAKTOPOB HA CMellleHHe XUMHYECKOTr0 PaBHOBeCHSI.
HccnenoBanue BIMSHUS W3MEHEHMs KOHIIEHTPAIMU BEILIECTB, PEAKLUU Cpelbl U TEMIIepaTypbl Ha
CMEUICHUE XUMHUYECKOro paBHOBecHs. (CpaBHEHHE TIOJIYYEHHBIX PE3YJIBTATOB C TEOPETUUYECKU
IIPOTHO3MpYEMBIMH Ha ocHOBe npuHimna Jlelllatense.

PA3JIEJI 6. IMCIIEPCHBIE CUCTEMbI

Tema 6.1. Conep:xanue

Hucniepcueie cucremel 1 | 16. JIucnepcHbie cuctemsbl. Kosstonanbie cucrembl. UCTHHHBIE pACTBOPBI.

(bakTophl UX PactBopenue kak ¢uzmko-xumudeckuid mpouecc. PactBopsl. CrnocoObl MPUTOTOBJICHUS PACTBOPOB.
YCTOHYHBOCTH PactBopuMocTb. MaccoBasi 10711 pacTBOPEHHOro BemiecTBa. [IpenenbHo AOMycTUMbIE KOHIIEHTPAIUKA U
UX HCII0JIb30BAHUE B OLIEHKE 3KOJOTMYECKON 0€3011aCHOCTH.

Knaccudukanus aucrnepcHbIX cucTeMm Mo coctaBy. CtpoeHne u (HakTopbl YCTOMYUBOCTH AMCIEPCHBIX
cucteM. Pacno3HaBaHWe WCTUHHBIX PAaCTBOPOB, KOJUIOMIHBIX PACTBOPOB U TPYOOTUCIIEPCHBIX CHUCTEM.
Crpoenne muueibl. PaccemBaHue cBeTa MpU MPOXOXKACHUM CBETOBOTO IyYKa Yepe3 ONTUYECKH
HeoHOpoaHYI0 cpeny (3ddexrta Tungans).

2 (1%)

B T.Y. NPAKTHYCCKHUEC 3AHATHUSA

I13 Ne27. Pemenne 3a1a4 Ha NPUTOTOBJICHHE PACTBOPOB.

Pemenne npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUN HA JUCIIEPCHBIE CUCTEMBI, HCIIOJIb3yEMBIE B
OBITOBONM M TPOU3BOJICTBEHHOM MEATEIBHOCTU YEJIOBEKa, C TMO3MIMI 3KOJOTrMYecKoid 0e30macHOCTH
NOCJEICTBHM U TPAMOTHBIX pPelIeHU MpoOiieM, CBSI3aHHbBIX C XUMHEH.

2 (1%)

OK 01
OK 02,
OK 07,
IIK 2.2,
[IK 4.4

Tema 6.2. Conep:xanue

HccnenoBanue CBOMCTB B T.9. IPAKTHYECCKHUE 3AHATHUSA

JAUCTIEPCHBIX CUCTEM Ui | IT3 Ne28. IIpuroroBjienne pacreopoB. UcciienoBanue qucnepcHbIX CHCTEM

MX WACHTHQUKAIIH [TpuroTtoBneHne pacTBOPOB 3aJaHHOW (MOJIIPHOM) KOHIEHTPAUH (C MPaKTUKO-OPUEHTHUPOBAHHBIMU
BOIIPOCAaMH), ONpeJesieHue Cpelbl BOJHBIX pacTBOpoB. IIpuroroBineHne W H3ydeHUE CBOMCTB
JTUCIEPCHBIX CHCTEM pa3HbIX BUIOB: CYCIEH3UH, SMYJIbCUHU, KOJUIOMAHOrO pacTBopa. CpaBHeHUe
CBOMCTB UCTUHHBIX U KOJUIONAHBIX PACTBOPOB, BHIABICHHC OCHOBHBIX pasnnqnﬁ MCKAY HUMMH.

2 (1%)

OK 01
OK 04,
OK 02,
IIK 2.2,
[IK 4.4

PA3JEJ] 7. KAYECTBEHHBIE PEAKUMU OBHAPY)KEHUSI HEOPTAHUYECKHMX U OPFAHUYECKHX
BEIIECTB

OK 01
OK 02
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Tema 7.1. O6napyxenue | Cogep:kaHue 6 OK 04
HEOPraHUYCCKHUX 17. OOHapyeHHe HEOPraHNYECKHX KATHOHOB M AHHOHOB, OPraHUYECKHX BelleCTB OTIeJTbHBIX 2 (1%) OK 07
KaTHOHOB M aHUOHOB M | KJIACCOB C HCIOJIb30BAHMEM KAa4YeCTBEHHBIX pPeaKIui
OpraHMYeCKuX BemecTB | KauecTBeHHbIE XMMHYECKHE PEaKIUU, XapaKTepHble Al OOHapyKEHUS HEOPraHUYECKUX BEIIECTB
OTAENBHBIX KIACCOB C (katnoHOB M aHMOHOB). CocTaBieHHME ypaBHEHHMH peakuuii oOHapyxkeHus KaTtuoHoB [-VI rpymm u
MCII0JIb30BaHUEM AQHMOHOB, B T.4. B MOJIEKYJISIpDHON U MOHHOM (opmax. Peakuun oOHapyXeHUS HEOPraHMYECKUX BEIECTB
KaueCTBEHHBIX PEAKLUH | B pealbHbIX 00BEKTax OKpyXxarwliel cpeibl. KauecTBEeHHbIE XMMUUYECKHE PEAaKIUHU, XapaKTepHbIC IS
OOHapyKeHHsI OTHAENbHBIX KJIACCOB OPraHMYECKUX COECJUHEHUH: (PEHOJIOB, aJbAErHIOB, Kpaxmaia,
YKCYCHOM KHCJIOThI, aMUHOKMCIOT U Jp. [leHaTypanusi O€iaKoB NpU HarpeBaHWHU, LBETHBIC PEAKLUU
6enkoB. CocTaBlneHHe Ka4yeCTBEHHBIX peakiyii 0OOHApy>KEHHs] OPraHWYECKHX COCAMHEHHH OTIEebHBIX
KJIACCOB.
B T.4. IPAKTHYeCKHEe 3aHATHSA 4
I13 Ne29. Ananuruyeckue peakuuu katuonos I-VI rpynn 2
[TpoBeneHne KayecTBEHHBIX PEAKLMH, UCHOJIb3YEeMbIX Uil OOHApPYXKEHUs KaTHOHOB I rpymmsl (Kamus,
HaTpus, Maraus, ammonus), Il rpymmer Ha npumepe Oapust, III rpynmel — cBunma, IV rpymnmer —
amomunHus, V rpynnsl — xene3a (II u III), VI rpynnsl — Hukens. Onucanue HaOIIOAaeMbIX SBICHUN U
COCTABJICHUE XMMUYECKUX PEAKIH.
113 Ne30. KauyecTBeHHBIN aHAJIN3 OPraHNYECKUX COeJMHEHUI 0 PYHKIHOHAJIBHBIM IPyNIIaM 2
[IpoBeneHNe KaueCTBEHHBIX pPEAKIMM, MCIOJIB3YEMBIX JUISl pPAclO3HaBaHUS OPraHWYECKUX BELIECTB
OTJENIBHBIX KJIACCOB MO (PYHKIIMOHAIBHBIM IpYIIaM: Ha MPUMepe aMHUHOKUCIIOT U KapOOHOBBIX KHUCIIOT,
CHOUPTOB M (PEHOJOB, AIbJIETHJIOB M KETOHOB. OmnucaHue HaONIOJAEMbIX SIBIEHUH M COCTaBIIEHUE
XUMHUYECKHX PEAKIUI U/UIH CXEM.
PA3JIEJI 8. XMMUS B BBITY U TPON3BOJICTBEHHOM JEATEJBHOCTH YEJIOBEKA 4
Tema 8.1. B T.Y. IPAKTHYECKHE 3AHATUHA 4 OK 01
Xumusi B ObITY U I13 Ne31. Dkosoruveckasi 0€30MacCHOCTb  MOCJEACTBUI  OBITOBO W  NMPOM3BOJACTBEHHOI 2 (1%) OK 02
IPOM3BOJICTBCHHOM MeATeJbHOCTH YeJI0BEKa, CBA3aHHAs C MepepadoTKoil BelecTn OK 04
JEATENILHOCTH YEJIOBEKA | MOMCK M aHalIW3 XMMHUYEeCKOoW MH(GOpMaluu U3 pa3InyHBIX MCTOUYHUKOB (Hay4yHas W y4yeOHO-HayudHas OK 07,
JUTEpaTypa, CpeacTBa MaccoBoil mHpopmanuu, cetb ntepHet u npyrue). Keiicel (¢ yuetom Oynymeit IIK 2.2,
npodeccCuoHaNbHOM JEsTeNbHOCTH) Ha aHalIW3 HH(OpMalMU O MPOU3BOJCTBEHHON JEATEIbHOCTH [IK 4.4
4eJOBEKa, CBA3aHHOW ¢ mepepaboOTKOW M TMOJNlyYeHHEM BELIeCTB, a TakXKe C JKOJOTHYECKOU
0€30MacHOCThIO
I13 Ne32. IlpencraBjieHue pe3yabTaTOB pelliecHUs KelicOB (BBICTYILICHHE C MPe3eHTalueil) 2 (1%)
PA3JEJ 9.1. ACCJIEJOBAHUE U XUMHUUYECKHWI AHAJIN3 OB bEKTOB BUOC®EPHI 20
Tema 9.1. OcHOBEBI Conep:xanue 2 OK 01,
11a00pPaTOPHO MPAKTHKH | B T.4. NPAKTHYECKHE 3AHATHS 2 1K 2.2,
B IPO(ECCHOHATIbHBIX I13 Ne33.  BbInoJiHeHHE THNOBBIX PAac4yeToB, 00padoTKAa JAHHBLIX, AHAJM3 M OLEHKA HX 2 (1%) IIK 4.4

n1abopaTopusx

JI0CTOBEPHOCTH, NMpeICTABJIEHHEe Pe3yJbTATOB IKCIEPUMEHTA B pa3IMyHOH (GopMe IO TeMaTHKe
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OKCIEPUMEHTA: BBIXOJ MPOAYKTa pEaKIMh, Macca HaBECKH, OOBEM pACTBOPUTEIS; BBIUYMCIICHUE
CPEIHEro 3HAUCHUsSl SKCICPUMEHTAIBHBIX JaHHBIX, MOTPEIIHOCTH; Ta0nuia, rpaduk, OTYeT, JOKIA,
npe3entanus. OCHOBBI JabopaTopHOi mpakThkH. JlabopaTopHas mocyna ¥ XUMHUYECKHE PEaKTHBBI.
OcHoBHble nabopatopHble omepauuu. JlaGoparopnoe oOopynoBanue. TexHuka O€30MaCHOCTH H
npaBuia paboThl (MOBEACHUS) B 1a00OpaTOPHH.

Tema 9.2. XumMuueckuit
aHanu3 Ipod BOJIBI

Conep:kanue

18. Xumu4yeckuii anajau3 npod BoabI

Knaccudpukanus npod BoAbl MO BUAY U HA3HAUYCHUIO, HUCXOAS M3 €€ XHMMHUYECKOrO COCTaBa.
OpraHojenTuyecKkue CBOMCTBaA (3amax, MPO3pavyHOCTh, LIBETHOCTb, MYTHOCTb) BOJAbl. KUCIOTHOCTH U
HIeNIOYHOCTh BOJIbI. pH cpenbl 1 MeTobl ee onpeseneHus. KecTKOCTh BOJIbI M METObI €€ ONPECIICHHUS.
CyurHocTh METOa TUTPOBaHUSA. BHIIBI )KeCTKOCTH BO/BI (BpEMEHHAs U MOCTOsIHHAS ). JKECTKOCTh BOJIbI
KaK MPHUYMHA BBIMAJCHUS OCAJIKOB MM OOpa30BaHUS COJCOTIIONKECHHI, NMEIOIIUX MECTO B OBITY M Ha
npou3BocTBe. COCTaB COJIEH, BBI3BIBAIOIIMX KECTKOCTh BOJbl. XUMUUYECKHE MPOIECCHI, YCTPAHSIONINE
JKECTKOCTb BOJBl. Y PaBHEHUS XUMHUECKUX PEAKIINiA, WILTIOCTPUPYIOIIUX MPOIECChI, IPOUCXOIAIINE TPU
YCTPAHEHHUH KECTKOCTH. Y CTpaHEHUE BPEMEHHOM >KECTKOCTU OBITOBBIMH M XMMHUYECKHMH CIIOCOOaMHU.
CrniocoObl  ycTpaHeHHsI MOCTOSHHOM ecTKOCTH. CrnocoObl BbIpaXXEHHS KOHILIEHTPALlUU PacTBOPOB:
MaccoBas J10Jisk pACTBOPEHHOTO BEIIECTBA, MOJIIpHAs U MOJIsUIbHAs! KOHIIEHTpaluu. Tutp pactsopa.

2 (1%)

B T.Y. IPAKTHYCCKHUEC 3aHATUA

I13 Ne34. Ouncrka BoAbl OT 3arpsi3HeHMil. PemleHne NPaKTHKO-OPHEHTHPOBAHHBIX
TEOPEeTHYECKHUX 3a1aHU I

Ha pacyeT KOHIEHTpAlUi 3arpsA3HSIONIMX BEIIECTB M HUX CpPaBHEHUE C MpPENeiIbHO JOMYCTUMBIMU
koHueHTpauusmu (ITAK). Hcnonbp3zoBaHue MeTonoB (MIBTPOBAHUS U aJCOPOLUU AN OTHENCHHS
3arpsi3HeHUN B HccaeayeMoid mpodOe Boabpl. BblOOp MeTona OYMCTKM B 3aBHCHUMOCTH OT BHJA
3arps3HeHus. CpaBHeHue 3(h(PEeKTUBHOCTH Pa3IMYHBIX METOJOB OUYMCTKH BOJIBI B Pa3HBIX YCIOBUSX (B
1ab0paTopui, B JOMAIIHHUX U MOJIEBBIX YCIOBUSX).

2 (1%)

OK 01,
IIK 2.2,
[IK 4.4

Tema 9.3. Xumuueckuit
KOHTPOJIb KauecTBa
MPOJYKTOB TUTAHUS

Conep:xanue

19. XumuYeckuii KOHTPOJIb Ka4ecTBA MPOAYKTOB MUTAHUS

KadecTBeHHBIN XMMUYECKUN COCTaB MPOAYKTOB MUTaHMs. BemecTsa, danbcudumupyromue npoayKThl
NIATaHNs, U BEIIECTBA, 3arpA3HAIONINE NPOAYKTHI NMUTaHUSA. OnpeneneHne 3arpsa3HsaomnuX XUMUYECKUX
BEILECTB B IPOAYKTAX IMUTAHMUs, ONIPEACIICHUE BEILIECTB, HE 3asIBJICHHBIX B COCTAaBE ITPOJYKTOB ITUTAHMS.

2 (1%)

B T.9. IPAKTHYECCKHUE 3AHATHUSA

IT3 Ne35. Hccaenopanyue NpoayKTOB NMUTAHMA HA HAJIHYHe YrJIeBoA0B. PemieHue nmpakTuko-
OPUEHTHPOBAHHLIX 3a1a4

HccenenoBanue MOJIOYHBIX MPOAYKTOB HA Hanuyue Kpaxmaia. MccrnenoBaHue mpogyKTOB HAa HallM4yue
NII0KO3bl. OpraHvyYeckne M HEOPraHWYECKHE BEIIECTBA, BXOIALIME B COCTAB IPOAYKTOB IHMTAHUSA.
Omnpenenenue cocraBa OJIIOJ Ha COAEp)KaHUE MAKpO M MHKPODJIEMEHTOB. M3ydyeHue mNpeaiosKeHHBIX
npenojiaBarenaeM 0101 Ha MPeJMEeT XUMHUYECKOro COCTaBa, ONpPEJeNIeHHE J0JNeH OT CyTOUYHOW HOPMBI

2 (1%)

OK 01,
MK 2.2,
MK 4.4
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MaKpO ¥ MUKPO3JIEMEHTOB B YKa3aHHOM OJIIOf€.

Tema 9.4. Xumuueckuit
aHayu3 Ipod MOYBHI

Conep:kanue

20. XuMHYecKHUii aHAIN3 NPOO MOYBHI

Knaccudukanus mous mo BHAY W HA3HAYCHHIO, UCXOIS M3 XUMHUYECKOTO cocTaBa. MneHtuduxanus
1poObI MOYBKI 110 €€ XUMHUYECKOMY COCTaBY, OIMCAHUE BO3MOXKHOCTEH ee mpuMeHeHus. TpeboBaHUs K
Ka4eCTBY MOYBBl pPAa3JIMYHOrO HaszHaueHHsA. OnmcaHWe OCOOEHHOCTEH WCIIONB30BAHUS MOYB B
3aBHCUMOCTH OT THIIOB, CITOCOOBI YIIYUIICHUSI KaueCTBa MOYB B 3aBUCUMOCTH OT HazHadeHus. Obmactu
UCTIONIb30BAHUSI OPTaHMYECKUX YJOOpEHHWH B 3aBHCHMOCTH OT KadeCTBEHHOro cocraBa. Ommcanue
OpPraHUYeCKUX YAOOpPEHHH W UX MPHUMEHEHHE B 3aBHCHMOCTH OT COCTaBa IMOYBHI U €€ Pa3HOBHIHOCTH.
O6nactn Ha3Ha4yeHUs (NMPUMEHEHUS) IMOYBBI, UCXOMAS M3 KAYECTBEHHOT'O M KOJMYECTBEHHOI'O COCTaBa.
AHaM3 HOPMATHBHOM NOKyMEHTauuu. Poib HEOpraHMYeCKMX BEUIECTB B KayeCTBE MHHEPAIbHBIX
ynoOpeHuit, yiayqmuTeneil noussl. CocTaB MUHEpaibHbIX yIOOPEHUH U UX IPUMEHEHUE B 3aBUCUMOCTH
OT COCTaBa TOYBBI W €€ pa3HOBHIHOCTH. B3amMoCBs3b cocTaBa ymoOpeHWH W WX BIHMSHUAS Ha
BEreTaTUBHBIC CBOWCTBA U IJIOJAOHOIICHHE PACTEHHI.

2 (1%)

B T.Y. IPAKTUHYICCKHUEC 3aHATUS

113 Ne36. O0napy:keHUe HeOPraHMYeCKUX NpuMeceii B mpodax

HccnenoBanne XMMHUYECKOTO cocTaBa Mpo0 mouBsl. [IpuroroBneHune mpoObl OYBHI IJIsi UCCIIETOBAHUS
KHCJIOTHOCTH/ILIEJIOUHOCTH, HEOPraHMUeCKuX 3arpsizHeHuil. OOHapykeHue XJIOpUa- U Cyab(paT-uOHOB B
npobe noussl. CocTaBieHHe YpaBHEHUI peakuuil oOHapyxeHus. CpaBHEHHE MOJTYYEHHBIX IOKa3aTesneit
C HOPMaTHBHBIMH (CHPAaBOYHBIMHU) 3HAYCHHUSIMHU.

2 (1%)

OK 01,
IIK 2.2,
[IK 4.4

Tema 9.5.
HccnenoBanue 00bEKTOB
ouocdepsl

Conep:xanue

B T.Y. IPAKTHYECCKHUEC 3AHATHUSA

I13 Ne37. UccienoBanne mpeaioKeHHOT0 00beKTa HA KHCJIOTHOCTH, IIEJ0YHOCTh, XUMHYECKHU
cocTaB. Y4eOHO-HCCIe10BATEIbCKHI MPOEKT B 00/1aCTH HCCJIeN0BAHNS 00bEKTOB OHochepsl.
O0630p TeM yueOHO-UCCIIENOBATENbCKUX MPOEKTOB. AJITOPUTM BBINOJHEHMs mpoekTa. OmnperneneHue
npoOjeMbl MccileqoBaHusA. MeToJpl TOMCKa, aHainu3a W OoO0paboTKM HHPOpPMALMUM O TNPOEKTE B
Pa3IMYHBIX HWCTOYHMKAX. 3arpsi3HUTENH, MaKpo- M MHKpodjdeMeHTh. (OO0paboTka pe3yinbTaToB
uccnenoBanus. OLEHKa KayecTBa HCCIIEAYyeMOro OOBEKTa, HCXOJs U3 Pe3yJbTaToB XHUMHUYECKOTO
aHaym3a.

2 (1%)

IT3 Ne38. BoinoJsiHeHHe MPOEKTa

O06ocHOBaHME aKTyaJbHOCTH BBIOpaHHON TeMbl. BrblsiBiaeHue mnpoOiaembl HcciaenoBaHus. Breioop
00BEKTOB M MeETOJIOB HccienoBaHusa. llocTaHoBka meneil u 3amau uccienoBaHus. OnpezneneHue
IpOAYKTa uccienoBanus. OnpeaeseHue TanoB U COCTaBICHUE MIJIaHA UCCIEIO0BaHMSL.

2 (1%)

OK 01,
IIK 2.2,
[IK 4.4

I13 Ne39. IlpencraBjieHue pe3yJbTATOB BbINOJHEHUS Y4eOHO-UCCJIeI0BATEIbCKUX MPOEKTOB
(BBICTYIUUICHUE C MPE3EHTAIUEN).

2 (1%)

KoncyabTanmuu

Conep:xkanue

12

1. Crpoenue BeniecTBa

OK 01
OK 02
OK 04
OK 07,
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XUMUYECKUE PEAKINU

CTpOCHI/IC 1 CBOMCTBA HCOPIraHNYCCKUX BEIICCTB

CtpoeHue U CBOWCTBAa OPraHMYECKUX BEIIECTB

Kunernueckue u TEPMOINMHAMHUYCCKUEC 3AKOHOMCPHOCTHU MMPOTCKAHUA XUMHYCCKUX peaKHI/Iﬁ

SHAEI RN

VccnenoBanme 1 XUMUYECKUN aHATIN3 00bEKTOB OHochepbl

DINININININ

IK3aMeH

| 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 oOy4aromuxcs (CToibl 1adboparopusie (13 mT.), cTynbs (25 mT.)

— mnepconanbHbiii KoMmbioTep IRU CM-2017BR IRU bl (Intel® Core™ i3-10100, 8GB
03Y, PRO H510M-B, monkmtoueHue K ceTh VIHTEpHET ¢ MOAYJIeM KOHTEHTHOW (uibTpanuu
Traffic Inspector, NetPolice u YandexDNS, BO3MOXHOCTb TPAaHCIAIMKM Ha SKpaH ayJIuo U BHJIIEO
uHpopmanuu (1 mr.)

— mporpammuoe obecrieuenune Ha 1K — 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 mT.)

— Tteneuzop DEXP 55UCY1 (55”) (1 wr.)

— kabens s nogkmodeHnst HDMI (1 mr.)

— 71ocka ydeOHas (MenoBast TpexcekiuonHas) (1 mr.)

— JnaboparopHslii nocynaa (60 mT.)

— Hurpar-rectep (HuTpaTomep) Coske 2-ro nokosenus (1 mr.)

— BBITsDKHOHU mKad (1 mT.)

— PEaKTUBBI I 1a00PaTOPHBIX U MpakTUYeckux padoT (200 mit.);

— MeH3ypKa i npuema jekapcts (100 mir.)

— MHUIETKH Juig nepenoca xxkuakoctu (100 mT.)

— komn6a (10 mr.)

— npobupku nunuHapudeckue (100 mT.)

— Habop roTOBBIX MHUKponpenapaToB (1 mrT.)

— MHKPOCKON MOHOKYJISIpHBIH (1 1mT.)

— MHUKPOCKON OMHOKYJSpHBIHN (1 mmIT.)

— Ttabmuua «Ilepuonnyeckas Tabaua XUMUYECKUX 1€MEHTOBY (1 mT.)

— Ttabnuua «PacTBOPUMOCTh KUCIOT, OCHOBaHUI U coselt B Boje» (1 mrT.)

— Ttabmuua «Ps akTHBHOCTH MeTasuioBy (1 mT.)

— Tabmuupl W IUIaKaThl Ha DJJEKTPOHHOM HocutTene mo TemMe «CTpoeHue aToMoB
XUMHYECKHX 3JIEMEHTOB W IPUPOAA XUMUYECKON CBSI3M» (5 IT.)

— TaOJWIBI W TUIAKaThl Ha DJIEKTPOHHOM HocHTene mo Teme «lleproamyeckuii 3akoH U
tabnuna J[.1. Menneneesay (1 mir.)

— TabaMIbI U MJIaKaThl Ha AJIEKTPOHHOM HOCUTEINE MO TeMe « UMbl XUMHUYECKUX peaKIfii»
(8 mt.)

— TaONWIBl W TIUIAKaThl Ha JJEKTPOHHOM HOCUTENlE M0 TeMe «DIIeKTPOIHTHYECKAs
JMCCOIMALIUS M MOHHBIH 0OMeH» (5 mIT.)

— Tabnauubl W TJIaKaThl Ha OAJIGKTPOHHOM Hocutene 1o Teme «Kiaccuduxanms,
HOMEHKJIaTypa U CTPOCHHE HEOPTAHMYECKUX BEIIEeCTBY (5 IIT.)

— Tabmuupl ¥ TIJIaKaThl Ha JJIGKTPOHHOM Hocutene 1o Teme «lIpousBoacTso
HEOpPraHMYECKUX BEIIECTB. 3HaAUE€HUE U MPUMEHEHUE B OBITY U Ha MPOU3BOACTBE (3 1IT.)

— TabaMIbI U IJIAKaThl Ha 3JEKTPOHHOM HocuTelne 1o teme «Kiaccudukamus, crpoeHue u
HOMEHKJIaTypa OPraHUYECKUX BEILECTBY (8 IIT.)

30



— TabnMIBl U TUIAKAaThl HAa 3JEKTPOHHOM Hocutene Mo Teme «CBOHCTBA OpraHMYECKHX
coeuHeHu» (5 mr.)

— TabJMIbl U TJIAKaThl HA 3JEKTPOHHOM HocuTene 1mo teme «OpraHndeckue BellecTBa B
JKU3ZHEJEATEIbHOCTH ueloBeka. [IpoW3BOACTBO W MPUMEHEHHE OPraHUYeCKHX BEIIEeCTB B
IIPOMBIIITIEHHOCTU (5 1IT.)

— TabnaWmbl M IUIAKaThl Ha JJIEKTPOHHOM HocuTene 1o Teme «KuHernueckue u
TEPMOJMHAMHYECKHE 3aKOHOMEPHOCTH TMPOTEKAHHUS XHUMHUYECKUX peakuuid. PaBHOBecue
XUMHUYECKHX peakuuin» (5 1iT.)

— TabnuIbl W TUIAKaThl Ha AJIEKTPOHHOM HOCHTENEe Mo Teme «/lucrepcHble CUCTeMBI U
(haKkTOphI KX YCTOWYUBOCTH» (5 IMIT.)

— Tabiuibl W IJIAKaThl Ha BJIEKTPOHHOM Hocutene o Teme «lccrnenoBanue CBOMCTB
JMCTIEPCHBIX CHCTEM JUTSL X WACHTUDUKAII (5 1IT.)

— Tabnuubl W IJIaKaTbl Ha DJJIGKTPOHHOM HocuTesne 1o Teme «OOHapyxeHue
HEOPraHMYECKUX KATHOHOB W AaHHMOHOB U OPTraHWYECKUX BEIIECTB OTIEIbHBIX KJIaCCOB C
HCIIOJIb30BaHNEM Ka4eCTBEHHbIX peakuuit» (5 1T.)

— TaOnWIBl W TIJIaKaThl HA JJIEKTPOHHOM HOCHUTENE MO Teme «XUMHs B OBITY U
IIPOU3BOJICTBEHHON JESTEIbHOCTH YesloBeKay (5 IIT.)

— TaOnuIBl U IUJIAKAThl HA JJIEKTPOHHOM HoOcHUTene mo teme «OCHOBBI J1aOOpaTOpHOU
MPaKTUKHU B TPO(PECCHOHATIBHBIX JIA0OpaTOpHIX» (5 MIT.)

— TabIUIbl U TJIaKaThl HA SJIEKTPOHHOM HOCHUTENE MO TeMe «XUMHUYECKHH aHaau3 mpoo
BOJBD (2 1mIT.)

— TabnWIbl W IUIaKaThl Ha DJIEKTPOHHOM HOCHTENE IO TeMe «XHUMHYECKHH KOHTPOIb
KayecTBa MPOJYKTOB MUTAHUS (2 IIT.)

— TabIUIbl U TJIaKaThl HA 3JEKTPOHHOM HOCHUTENE MO TeMe «XUMHUYECKH aHanu3 mpod
MOYBBD (5 1IT.)

— TaONWIBl W TUIAKaThl Ha AJIEKTPOHHOM HocuTene mo Teme «lcciemoBanne 0OBEKTOB
6uocdeps» (4 mrT.)

— BuneopmnbMbl 1o TemMam: «Harmsnnas xumus. Opranuueckas xXumus. benku wu
HYKJIEMHOBble KHCHOTh» (1 mT.), «Harmagnas xwumus. PacTBopbl. DnekTponuTuueckas
nuccormanus» (1 mr.), «Harnsaanas xumus. XumMudeckoe mpou3BoacTBo. Mertamtyprus» (1 mit.),
«XUMHUS 2JIEMEHTOB HeMeTasoBy (1 mT.)

— CKJISIHKAa TeMHOe cTekJ10 250 M1 ¢ y3KUM ropiiom (5 mit.)

— crynka Ne 3 (100 mi) ¢ mectukom (8 1mirt.)

— konb6a mepHast 1-250-2 (8 mT.)

— crakad H-1-100 (8 mT.)

— crakan H-1-1250 (8 mit.)

— crakaH H-1-600 (8 mT.)

— wmHAp 3-50-2 (8 mt.)

— mwmHAp 1-100-2 ¢ HocukoM (8 mT.)

— BopoHnka B-36-50 XC (8 mT.)

— BopoHka B-56-80 (8 mt.)

— 3aXHUM MPOOUPOYHBIi (8 mIT.)

— crpuHioBka Ne 3A (8 mT.)

— npobupku [1X-1-14-120 (99 miT.)

— Habop (1aKOHOB € KPBHIIIKAMHU KaneJbHUIIaMu (5 mT.)

— Habop 1o sekTponusy (1 mr.)

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

— komb6a mepnas 1-1000 (2 mrt.)

— komba meprast 1-500 (2 mmt.)

— kosba KM-2-250-34-TC (6 mT.)
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— kosiba KM-2-100-34 (6 mT.)

— mnunetka 2-2-2-10 (10 mrT.)

— mnunetka 2-1-2-5 (2 mr.)

— mnunetka 2-1-2-1 ¢ npsmeiM rpaa. (2 mrT.)

— mmarens J-23-001 qs s3p1xa nByxcroporHuit npsimoit 200%*12 mm (10 mT.)

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

— BeCHI AIeKTpoHHBIe JabopaTopubie Macca-K BK-300 (HIIB=300r, auckp=0,005r mnatd.
d-120mMm BeTpo3zamuTIKpaH (1 mT.)

— Mmozens «Kpucrannuyeckas pemierkay «AiMasy aeMoHcTpauroHHas (1 m.)

— MuKposnabopaTopusi ansi xumudeckoro skcnepumenta (¢ IIIIT°, HaGopom kepamMuKu u
dapdopa (2 mrT.)

— npubop it nonydenud razos [IIITNY 1.4.3. TIC (1 wr.)

— nabopaTOpHBIN KOMIUIEKT I HAYaJIbHOTO O0y4YeHUs 110 XuMuH (2 mT.)

— Habop MOCyAbl W TNPHUHAUICKHOCTEH M3 MOJUMEPHBIX MaTEepHajoB ISl NPOBEICHUS
naboparopHbIX paboT nmo xumuu (Mukponadopatopus Ha 2 —x y4amuxcs) (2 mrT.)

— Habop aTOMOB JJIsl cOCTaBJeHHs Mozeneit moneky (1 mr.)

— HAOOp pEeaKTHUBOB ISl TMPOBEACHUS YYCHHYECKOTO OKCIEPUMEHTa IO XUMHH B
COOTBETCTBUU C TEMaTUKOH nporpammsl (1 mrt.)

— crymnka c nectoMm kepamuyeckue (D=80mm) (6 mT.)

— CTYyIKa C 1ecToM crekisiHHas (1 mr.)

— CTakKaH MEPHBIA CTeKISTHHBIA 150Mi1 (7 mT.)

— TpoOUpKHU cTeKIssHHBIE (78 1mIT.)

— Kkousiba mepHas 1-50 (15 m.)

— konba mepnast 1-100-2 (23 mmr.)

— kosiba mepHas 1-200 (15 mT.)

— kosiba mepHas 1-1000 (2 mT.)

— konb6a koundeckas KM-2-250-34TC (6 mT.)

— kon0a konndeckas KM-2-100-34 (6 mir.)

— Oroperka 1-3-2-25-0,1 6/kp (4 miT.)

— nunetka [1C 2-2-2-10 (5 mwrt.)

— numnetka 2-2-2-10 (3 mr.)

— numnetka 2-1-2-5 ¢ npsm. rpag. (1531) (5 mr.)

— nunertka 2-1-2-2 ¢ nped.rpax. (5 mr.)

— nunetka 2-1-2-1 ¢ npeit.rpaa. (912) (5 mr.)

— nunetka Mopa 2-2-2 (15 mrT.)

— mmrerka Mopa 2-2-10 (15 mr.)

— mmuretka [1C 2-2-2-25 (14 mrT.)

— LIMIUHAP MepHbIi 25 M (1act. noact) (20 mrt.)

— mwmHAp 3-50-2 (5 mrt.)

— mamaHap 3-100-2 ¢ men (5 mT.)

— Oropetka 1-3-2-500,1 6/kp. (5 mT.)

— Oropetka 1-1-2-25-0,1 ¢ xp. (4 mwt.)

— Oropetka 1-3-2-25 6/kp (4 wrt.)

— BopoHka B -36-50 XC 5 mr.)

— CKJISIHKA JUIS PEaKTHUBOB C y3KOM ropinoBuHoit (125 mu, Temuoe ctexio) (10 mt.)

— CKJISIHKA JUIS PEaKTHUBOB C y3KOM ropioBuHoit (250 mii, Temuoe ctexio) (10 mt.)

— CKJISTHKA JIJISl PEaKTUBOB C IITUPOKOM ropioBuHO#M (250 M1, cBeTiioe cTekiio) (10 mrT.)

— OyTbUIKa y3KOTOpIIast, rpaayupoanHas — 50 mu, /3T, LAMAPLAST (10 mrt.)

— OyThUIKa KBaJpaTHas TpaJyupoBaHHas, ¢ 3aBUHUYMBaOMNIecs kpoimkoi, [IDH/] — 100 mn
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(10 mrt.); 6yThuika BB -1-1000 ¢ kpsimkoi 1000mt (3 mT.)

— neHtpudyra madoparopHas «kKARMED» 80-2 (1 mt.)

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

— oanektpuueckas miauTka (1 mr.); mratuB naboparopHslid 1/GpoHT. padoTt, LLIDP (4 mrT.)

— OYKHM 3alIUTHBIC (2 1IT.)

— nHabop no snexrposusy (1 mrT.)

— Ttabnuua «Ps akTuBHOCTH MeTasuioBy (1 mT.)

— Ttabnuua Menneneesa (1 mr.)

— anTeyka Jjs okazaHus nepBoit momomu (1 mr.)

— cBuHen (2) azotHokucasii XY (¢. 1 kr) (1 mT.)

— #Habop Nel C «Kucmots» (1 mT.)

— #Habop Ne3 BC «Illemoum» (1 mt.)

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

— Habop Ne7 C «MuHepanbHbie ynoopenus» (madbopanrtckas) (1 mir.)

— Habop Nell C «Conu 1t ieMOHCTpalu onbeIToBy (1abopantckas) (1 mr.)

— Habop Nel2 BC «Heopranuueckue BeuiectBay (1abopantckast) (1 mr.)

— nHabop Ne22 BC «Muaukaropsi» (J1abopantckas) (1 mr.)

— Habop AJIs1 MOACIUPOBAHUS MOJIEKYJI OPraHUYecKuX coeauHeHu (1 mrT.)

— Habop AJ1s MOJIEIMPOBAHUS MOJIEKYJl HEOPTaHUYECKUX coeuHeHnH (1 mit.)

— mnpombiBaika 250 m (1 mr

B mpormecce ocBoeHUs mporpaMMbl Y4eOHOW IUCHMIUIMHBI «XHMHS» CTYACHTBI UMEIOT
BO3MOXXHOCTh JIOCTyNa K 3JEKTPOHHBIM Y4YeOHBIM MaTepuajaM MO0 XHMHH, HMEIOIIUMCS B
CBOOOJHOM JocTyne B ceTd HHTepHeT (SIIEKTPOHHBIM KHHTaM,  TPAKTHKyMaMm,  TecTaM,
matepuaiam EI'D u np.).

Texnnuyeckue cpeacTBa 00y4eHuUs:

— HOYTOYK ¢ nuieH3uoHHbM [10 — 1 mIT;

— TeneBu3op (3KpaH) — 1 wr.

3.2. UndopmanuonHoe odecneyeHne peaau3aluu NporpaMmbl

Jna peanuzanuu mporpammbl  Oubnuoteunslii ¢ona MHcTUTyTa HMMeeT MeyaTHbIE U
AJIEKTPOHHBIE OOpa3oBaTelbHble U HMH(DOPMAIMOHHBIE pECypChl, PEKOMEHJIOBaHHbIE JJIf
MCIIONIb30BaHUsl B 00pa30BaTeNLHOM IPOIIecce, HE CTaplile MATH JIET ¢ MOMEHTA U3/IaHus.

3.2.1. OcHOBHBbIE HCTOYHUKH

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

2. Tabpuenan, O.C. Xumus. 11 kracc: ywebnux 01 obweobpazoeam. opeanuzayuil. 0a306biil
yposenwv / O.C. Iabpuensan, U.I. Ocmpoymos, C.A. Cnaokos. — 2-e uz0. — M.: Ilpoceewenue, 2020. — 127 c.:
ui.

3. Tabpuenan, O. C. Xumus. 10-i kracc. bazoewvui yposenwv: yueonux / O. C. Iabpuensn, U. I
Ocmpoymos, C. A. Craokos. — 6-¢ u30., cmep. — Mocksa: Ilpocsewenue, 2024. — 128 c.: un. — ISBN 978-5-
09-112176-6. — Texcm: snexkmponnwiit. — URL: https://znanium.ru/catalog/product/2157258

4. TI'abpuensn, O. C. Xumusa. 11 kracc (basosviii ypogens): yueonux / O. C. I'abpuenan. — 9-e u30.,
cmepeomunnoe — Mocksa: Hzoamenvcmeo "llpoceewenue”, 2022. — 227 c¢. — ISBN 978-5-09-101658-1. —
Texcm: snexmponnsiil. — URL: https://znanium.ru/catalog/product/2090100

5. I'muuaka H. JI. OGmas xumusi: ydue6Hoe mocobue / ['munka H. JI. — Mocksa: KuoPyc,
2023. — 752 c.

6. I'muuka, H. JI. OOmas xumus B 2 T. Tom 1: yueOHUK U1t cpeHero mpodeCCHOHATBHOTO
obpazosanwus / H. JI. I'nunaka; mox penakiueit B. A. [TonkoBa, A. B. babkosa. — 20-e uz ., mepepao.
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u jom. — Mocksa: WUznarensctBo FOpaiit, 2023. — 349 c¢. — (Ilpodeccuonansnoe oOpa3oBaHue). —
ISBN 978-5-9916-9672-2. — Tekcr: anekrponnslii / O6pa3oBarenbHas miargopma KOpaiit [caiiT].
— URL.: https://urait.ru/bcode/512151

7. I'muuka, H. JI. OO6mas xumust B 2 1. Tom 2: yueOnuk ans By3oB / H. JI. I'nurka; mox
penakuuei B. A. Ilonkosa, A. B. badbkosa. — 20-¢ u3n., nepepad. u gom. — Mocksa: M3marenbcTBo
KOpaiit, 2023. — 379 c. — (Beicmuee o6OpazoBanme). — ISBN 978-5-9916-9355-4. — Tekcr:
snekTponusiii // O6pasoBatensHast miardopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/512503

8. I'muuka, H. JI. OOmas xumus. 3a1a4u ¥ yIpaKHEHUS: y4eOHO-TIPAKTUIECKOE TT0CcoOme
JU1s cpeaHero npodeccuoHanbHoro oopazosanus / H. JI. 'munka ; mox pemakmueii B. A. Tlonkoga,
A. B. babkoBa. — 14-e wu3n. — MockBa: WM3marensctBo HOpaibit, 2023. — 236 c. —
(ITpodeccuonanvuoe obpazoBanme). — ISBN 978-5-534-09475-6. — Tekcr: »aeKTpOHHBIA //
OopasoBarenbHas wiathopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/512152

3aiines, O. C. Xumus. JlabopaTopHbIil TPaKTUKYM U COOPHHK 3a/1a4: yueOHOoe mocodue s
cpennero npodeccronanbHoro oopaszopanus / O. C. 3aitneB. — MockBa: M3narensctBo FOpaiir,
2023. — 202 c¢. —(ITpodeccuonanbHoe obOpazoanue). — ISBN 978-5-9916-8746-1. — Tekcr:
anieKTpoHHbBIHN // O6pa3oBarenbHas iardopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/513541

10. MapteiHoBa, T. B. Xumusa. YriyOnenusiii ypoBeHb. 10—11 kiaccel: y4eOHHMK Uil CPEIHETO
obmero obpasoanus/ T.B. MapteiHOoBa, U. B. Apramonosa, E.b.'omyHOB; mon oOmei pemaxiuen
T. B. MapTeiHOBOH. — 2-¢ u3A., ucmp. u jgom. — MockBa: WzgarensctBo FOpaiir, 2024.— 352 c. —
(O6meobpaszoBarenbhbiii muki). — ISBN 978-5-534-16227-1. — Tekct: anekTponHsklit / OOpa3oBarenbHas
miatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/544793

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

12. Xumust: y4eOHHMK JJsl cpefHero npodeccuonambHoro obpasosanus / FO. A. Jlebenes,
I'. H. ®anees, A. M. I'ony6es, B. H. [llanoBan ; mox obmeii penakuueit I'. H. ®aneesa. — 2-e u3m.,
nepepadb. u jgom. — MockBa: M3zmarensctBo IOpaiit, 2023. - 431c.— (IIpodeccrnonamsHoe
oOpazoBanue). — ISBN 978-5-9916-7723-3. — Tekct: osnekTpoHHbIt // OOpa3oBarenbHas
iatdopma Opaiit [caiir]. — URL: https://urait.ru/bcode/513073

3.2.2. JlonoJIHUTEIbHbI€ HCTOYHUKHT

13. Xumus. 3agayHuk: yuebHoe mocoOue /i cpeiHero mpodeccHoHaIbHOr0 00pa30BaHUs
/ YO. A. Jlebenes [u ap.]; mox obmieit penakiueit I'. H. daneeBa. — Mocksa: M3natensctBo FOpaiiT,
2023. — 236 c. — (IlpodeccuonanbHoe obOpazoBanue). — ISBN 978-5-9916-7786-8. — Tekcr:
aneKTpoHHbIH // O6pa3zoBarenbHas miardopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/513091

14. Tapmun, A. II. Xwumunueckue TepmuHbl. CioBapb: yueOHOe mocoOue i By30B /
A. I1. T'apmun, B. B. MopkoBkuH. — 2-¢ u311., uenp. u jgoi. — Mocksa: M3garensctBo FOpaiit, 2023.
— 452 c. — (Beicuiee oOpaszoBanme). — ISBN 978-5-534-04639-7. — TekcT: 37€KTpOHHBIA //
O6pasoBarenbHas iathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/514975

15. Onmneitnukos, H. H. Xumus. Anroput™msl peuieHus 3aad ¥ TecThl: ydeOHoe mocolue
Ut cpenHero npodeccruonanbHoro oopaszoBanus / H. H. Oneitaukos, I'. I1. MypaBseBa. — 3-e u3.,
ucrip. U gom. — MockBa: M3matensctBo FOpaiit, 2023. — 249 c. — (IIpodeccuonansnoe
oOpazoBanmue). — ISBN 978-5-9916-9665-4. — Tekcr: osnexkrponHblid // OOpa3oBarenbHas
iatdopma FOpaiit [caitr]. — URL: https://urait.ru/bcode/513860

16. Pocun, M. B. Xumwus. Y4eOHUK W 3aJa4HHK: JUISI CPEIHEr0 MPOQEeCCHOHAIBHOTO
obpazosanus / . B. Pocun, JI. [I. Tomuna, C. H. ConoBseB. — MockBa: U3narensctBo FHOpaiiT,
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-pecypcehI:

17. Omummuana «IToxkopu Bopo6beBbl ropei». — URL: www. pvg. mK. ru

18. OOpa3zoBarenbHbIi CalT Is MKOJIBHUKOB «Xumusi». — URL: www. hemi. wallst
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19. O6pa3oBarenbHbIi caiiT mis mKkoapbHUKOB . — URL: www. alximikov

20. DnexrponHas 6ubnmnoreka o xumuu. — URL:  www. chem. msu. ru

21. WnrepHer-uznanue aisa yaureneid «EcrectBennbie Haykny. — URL: www. enauki. ru

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

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

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

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

26. Hay4yHo-mOMyJSIpHBIA TIPOEKT «IJEMEHTHI OONbIIONW Haykn» ((PuU3MKa, XHUMUS,
MaTeMaThKa, aCTPOHOMHS, HayKH O XKU3HHU, Hayku o 3emsie). HoBoCTHM Hayku, KHWUTH, Hay4HO-
HOMYJISIPHBIE CTaThbU, JIGKLIUH, SHIIUKIONETUH.

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

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

29. OtkpbITas 2JIeKTpoHHAss OuOnHoTeKka xumudeckoro moprana «Chemnet», comepkut
yueOHbIe U WH(DOPMAIMOHHBIC MaTEpHUAabl ISl IIKOJHLHUKOB W yduTelleld. B Hell MOXKHO HalTH
yu4eOHUKU 10 OOIIEH U HEeOPraHMUECKON XUMUU, OPraHUYECKOH XUMUU, MYJIbTHMEInaMaTeprarbl,
a TaKkKe 33/1a4M XUMHUYECKUX OJIMMIIMA]] C PEIICHUSIMH, 337a4l BCTYNUTEIBHBIX 3K3aMEHOB IS
abutypuenroB. — URL: http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

30. MuadopmanuonHele Marepuaysibl 00  onmuMiuangax:  MOCKOBCKOH  TOPOICKOM,
Bcepoccuiickoii, MenneneeBckoid, MexaynapoaHoil. IlpuBeneHsl 3amaum TEOPETUUECKUX U
HKCIIEPUMEHTAIBHBIX TYpOB, OJAPOOHBIC pemeHus, cCucku u (Gotorpadpun nmodeaureneir. — URL:
http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

31. Cucrema JUCTAaHIIMOHHOTO OOYYCHHS, HAMpaBJICHHAas B TIEPBYIO OdYepeab Ha
MOJATOTOBKY K OJIMMITMAJaM BCEX YPOBHEH — OT HIKOJIBHBIX 10 MexayHapoaHoi. CallT comepKut
OTPOMHOE KOJIMYECTBO 3aJad, CTPYNIIMPOBAHHBIX KaK MO TeMaM, Tak U mo onumnuanam. [lo Bcem
OCHOBHBIM pa3zieflaM XUMUU MPUBEAEH TEOPETUUECKHUI MaTepuan U pa300paHbl PElIeHUs THITIOBBIX
3amad. — URL: http://gotourl.ru/4789 (http://www.nanometer.ru/)

32. Tloptan mo nHaHoTexHomorusM. OCHOBHas €N — Pa3BUTHE 00pazoBaHUs B 00IacTH
HAaHOTEXHOJIOTM W TOATOTOBKAa K WHTEpHET-OJIMMIHMane 1o HaHoTrexHomorusiM. — URL:
http://gotourl.ru/4790 (http://webelements.com/)

33. Hapéxnas cnpaBouHas MHQOpMaIUs O XUMHUYECKHX JJIEMEHTaX M UX CBOWCTBax (Ha
anrmiickom s3eike) . — URL: http://gotourl.ru/4792 (http://periodictable.ru/)

34. PycCKos3pIYHBIH  CaUT O  CBOWMCTBaX  XUMHYeCKHX diemeHtoB. — URL:
http://gotourl.ru/7180 (https://www.lektorium.tv)

35. Hexommepueckuii caliT oOHJAiH-00pa30BaHUs, COAEPKUAT MHOTO HHTEPECHBIX
00pa3oBaTeNbHBIX KYpCOB W BUACONEKIUI IS IIKOJBHUKOB, CTYIEHTOB U yuuTened. EcThb
HecKoJIbKOo KypcoB o xumun. — URL: http://gotourl.ru/4800 (https://www.cas.org/)

36. Caiir Chemical AbstractService — cambplii aBTOPUTETHBII B MHpEe 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. Caiit 0 XWMHH: KJIacCHUECKHe YYCOHWKH, CIPABOYHUKH, DSHIIUKIIOTCINN, ITOMCK
OpraHMYECKUX ¥ HEOPraHWYeCKHX pEeakKIhii, cocTaBleHHWe ypaBHeHUM peakumii. — 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
pelieHust 3agay | Tema 2.1-2.2 — TECTUPOBAHHE
Npo(heCCHOHATLHOM Tema 3.1-3.3 —  YCTHBIN/MTUCHMEHHBIN/ (PPOHTATBHBIN
NesITebHOCTH NMpUMeHNuTeNbHO K | Tema 4.1-4.3 orpoc
Pa3IU4YHBIM KOHTEKCTAM; Tema 5.1 —  pelIcHHe 3a1a4
OK 02. Mcnonb30BaTh Tema 6.1-6.2 —  XMMWYECKMH TUKTaHT
COBPEMEHHBIE CPEJCTBA ITOUCKA, Tema 7.1 —  3a/[aHMS HA MCIIOTb30BAHIE
aHajan3a u MHTCpIpeTanu Tema 8.1 XUMHUYECKOH CUMBOJIMKY U Ha3BaHUM
uH(opMAIII 1 Tema 9.1-9.5 COEIMHEHUI 110 HOMEHKIATYPE
UH(POPMALIMOHHbIE TEXHOJIOTHH — COCTABIIEHUE YpaBHEHHil
JULS BBITONHEHUA 33121 XUMHYECKHX PeaKiiuii
TpodeccHORANEHOH — TpaKTUYECKUE 33/aHusl.
ACATCILROCTH — TPaKTUKO-OPUEHTHPOBAHHBIE
OK 04. DddexTuBHO
B3aMMOJICIICTBOBATH U pabOTATh TEOPCTHHCCINC SaAariA
B KOJUIEKTHBE U KOMaH/IE; - Ha60paTOpHim patora .
OK 07. CopeiicTBOBaTH —  DCIIICHHC KeHC-3a/latiH
. IIpoMeskyTouHasi aTTecTanust
COXPAaHEHHIO OKPYXKaoUIeH
Cpelbl, pecypcocOepexeHHIO, - dKsaMen
NPUMEHSTH 3HaHUA 00
U3MEHEHHUU KJIMMaTa, PUHIUITHI
OepeKIMBOro MPOU3BO/ICTBA,
3¢ peKTUBHO AEHCTBOBATH B
Ype3BbIYANHBIX CUTYAIMSX;
IIK 2.2. HazHayaTh ¥ IpOBOJIUTH Tema 1.2
JIEYEHUE HEOCTIOKHEHHBIX OocTpbIX | Tema 2.1, 2.2
3a0osieBaHui U (W) coctosiani, | Tema 3.1-3.3
XPOHMYECKHX 3a00JIeBaHUI U UX Tema 4.3
o0ocTpeHui, TpaBM, otpaieHuid | Tema 5.1
1K 4.4. Opranu3soBsiBaTh cpeny, | Tema 6.1-6.2
OTBEYAIONIYIO JEHCTBYIOIIUM Tema 7.1
CaHUTApHBIM IPABWIAM U Tema 8.1
HOpMaM. Tema 9.1-9.5
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