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1. OBLIASA XAPAKTEPUCTHUKA PABOYEN ITPOI'PAMMBbI
OBIIEOBPA30OBATEJIbHOU

1.1. MecTro0 JAUCUMIUIMHBI B  CTPYKTYpPe OCHOBHOHl  MNpo(ecCHOHAIBLHOM
0o0pa3oBaTeIbHOI MPOrpaMMbI

OO6meoOpa3oBaTenbHas  JUCHUIUIMHA  «XHUMHS»  SBISETCS  00s3aTelIbHOW  4YacThiO
0011e00pa30BaTeIbHOTO UKJIa 00pa3oBaTenbHOM mporpamMmmsl B cootBeTcTBUU ¢ @I'OC CIIO.

OO6meoOpa3oBaTenbHas AUCHMILIMHA «XUMHUS» U3ydyaeTcs Ha 0a30BOM YpOBHE B
o0m1eo0pa3oBaTeIbHOM LUKJIE Y4eOHOro IIaHa OCHOBHOM IMpodeccHOHaTbHONW 00pazoBaTeIbHOM
nporpamMmsl B cootBeTcTBUU ¢ PI'OC 1o cnenuanibHOCTH

1.2. llesu 1 nJIaHUpPyeMble Pe3yJbTAThl 0CBOCHUS TN CHUIINHBI :

1.2.1. lleab ¥ 3212494 M CHUTNIUHBI

Lenp — ¢GopmupoBaHue y CTYIACHTOB XMMHYECKOH COCTAaBIISIONICH €CTECTBEHHOHAYYHOM
KapTUHBI MUpa KaK OCHOBBI NPUHATHUS PELICHUI B )KU3HEHHBIX U IPOU3BOACTBEHHBIX CUTYaIHsX,
OTBETCTBEHHOT'O TIOBEJICHUS B IPUPOJIHOM cpefie.

3ajaud TUCHUTIIIUHBI:

1) chopmupoBaTh MOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHMUSI XMMHUYECKUX MPOIECCOB U
ABJICHUM B OKpYXalolled cpene, LEJIOCTHOM HAayYyHOM KApTUHBI MHpPA, B3aUMOCBA3U H
B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yMEHHS NPOBOJHUTH pAcUeThl MO XUMHUYECKUM (OpMylTaM H YpPaBHEHUSIM
XUMHYECKHX  peaklui, T[JaHUpOBaTh U  HHTEPHOPETUPOBATH  PE3YIbTAaThl  XUMHUYECKUX
AKCIIEPUMEHTOB,

3) copmMupoBaTh HABBIKH MPOBEACHUS XUMUYECKUX IKCIEPUMEHTAIbHBIX HUCCIECTOBAHUM C
coOnrofeHreM ImpaBwi Oe3omacHoro oOpamieHuss ¢ BemlectBamu U J1HoaGopaTopHBIM
o0opynoBaHuEM;

4) pa3BUTh YMEHHS aHAJIU3UPOBAThH, OLIEHUBATh, IPOBEPATH HA JOCTOBEPHOCTh U 0000IAThH
UHPOPMALIHI0 XUMUYECKOTO XapaKTepa U3 Pa3INUHbIX HCTOUHUKOB,

5) cdopmupoBaTh YMEHHUS TPOTHO3UPOBATH IIOCIEJACTBUS CBOEH JIEATENBHOCTH U
XUMHUYECKHX MPUPOIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOLIECCOB;

6) copmupoBaTh MOHMMAaHUE 3HAYMMOCTH JOCTHKEHUN XMMUYECKON HayKU U TEXHOJIOTUN
JUIS Pa3BUTHS COLMAIBHON U MPOU3BOJCTBEHHOMU cep.

1.2.2. Ilnanupyemblie pe3yJbTaThl OCBOCHHMS 0011€00pa30BATEJbHON NUCHHUILVIMHBI B
coorBercTBUHU ¢ PI'OC CIIO n Ha ocHoBe ®T'OC COO

OO0mme pe3yabTaThl.

JIN4HOCTHBIE Pe3yJIbTATHI:

1) B cdepe rpaxIaHCKOTO BOCHUTAHHUS: OCO3HAHMA  OOYHYAIOUIMMUCA  CBOMX
KOHCTUTYIIMOHHBIX ITPaB U 00s13aHHOCTEHN, YBaXXEHUS K 3aKOHY U IIPABOIOPAIKY;

— TPEACTAaBJIEHHS O COLMAIBHBIX HOPMAaxX M NpaBUIaX MEXKJIMYHOCTHBIX OTHOIIEHUH B
KOJJIEKTHBE;

- TOTOBHOCTH K COBMECTHOM TBOp'—IGCKOﬁ ACATCIIBHOCTH TIIPpU CO3AaHUH y‘IC6HBIX
ITPOCKTOB, pEeIICHUN y‘IC6HBIX n II03HAaBaTECJIbHBIX 3aaay, BBIIIOJTHEHUHN XUMHNYECKUX
IKCIIEPUMEHTOB;

- CHOCOOHOCTH MHOHMMATL U INpUHUMAaTb MOTHUBBI, HAMCPCHUA, JIOTUKY W aAPTYMCHTBI
JPYTUX MpU aHAJTU3€ Pa3IMYHBIX BUJOB YUE€OHOM NesATEIbHOCTH;

2) B cpepe NaTpUOTUYECKOTO BOCIUTAHMA: LIEHHOCTHOIO OTHOIIEHUS K MCTOPHUYECKOMY U
HAayYHOMY HACJICAUTO OTCUCCTBCHHOM XUMUU,

— YB@XEHHUS K IPOIEcCy TBOPUECTBA B 00JACTU TEOPUHU U NMPAKTHUYECKOTO NMPUMEHEHUS
XMUMHH, OCO3HAHMsI TOrO, 4YTO AOCTHKEHHMsS HAYKH €CTh pPEe3yJbTaT AJUTEIbHBIX HAOIIONEHHH,
KPOMOTJIMUBLIX SKCIICPUMCHTAJILHBIX ITOMCKOB, ITIOCTOAHHOT'O TPYAa YYCHBIX U IIPAKTUKOB,

— HHTepeca M II03HABATEIbHBIX MOTHMBOB B IIOJIyYUEHHUM M IOCIEIYIOIIEM AaHaIHU3e
MH(POPMALIMHU O IEPETOBBIX JOCTHKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUM;
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3) B cdepe AyXOBHO-HPAaBCTBEHHOTO BOCHHUTAHHUS: HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO
MOBEICHUS;

— CHOCOOHOCTH OLIEHMBAaTb CUTYallUM, CBSI3aHHBIE C XMMMUYECKUMHU SIBICHUSIMH, U
IIPUHUMATh OCO3HAHHbIE pEUICHUS, OPUEHTHUPYACh HAa MOpPaJIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

— TOTOBHOCTU OLICHMBATh CBOE IOBEJEHUE M IOCTYNKM CBOMX TOBAapUUIEH € MO3MLUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIEICTBUNA 3TUX MOCTYIIKOB;

4) B cdepe dopmMHpOBaHHUA KYIBTYphl 370pOBbS: NMOHMMAaHUS IIEHHOCTEH 3I0POBOTO U
Oe3omacHOro oOpasza >KHM3HHM, HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOILIEHUS K COOCTBEHHOMY
($U3nIECKOMY U ICUXUYECKOMY 3/I0POBBIO;

— co0OmoieHus mpaBuil 0e30MacHOro oOpallleHus ¢ BellecCTBaMu B OBITY, MOBCEAHEBHON
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

— TIOHMMaHUsl LEHHOCTU NPaBWJ HUHAMBUIYAJbHOTO M KOJUIEKTUBHOIO 0€301acHOro
MOBE/ICHUS B CUTYaLUsAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

—  OCO3HaHUs TMOCIEICTBUN W HEMPUSATHS BPEAHBIX MPUBBIUEK (YHOTPEOIEHUS aTKOTOoJs,
HApKOTUKOB, KYPEHUS);

5) B cdepe TpymoBOro BOCHUTAHWS: KOMMYHUKATUBHOW KOMIIETCHTHOCTH B Yy4eOHO-
HCCJIEIOBATENILCKOM /I€ATEIbHOCTH, OOIIECTBEHHO TIOJE3HOW, TBOPYECKOW U APYruX BHUAAX
JeSITEIIbHOCTH;

— YCTAaHOBKM HA AaKTUBHOE Yy4YacTUE B PEHICHUM NIPAKTUYECKUX 3aJad COLMAIbHOU
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

— HHTepeca K MPaKTHYECKOMY M3YYECHHIO MPOPECCHid pa3IMaHOro poja, B TOM YHCIIE Ha
OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUU 110 XUMHH;

—  YBaXEHHUS K TPYAY, JIIOJAM TpyZa U pe3ysibTaTaM TPYI0BOH JEeSATEIbHOCTH;

— TOTOBHOCTHM K OCO3HAaHHOMY BBIOOpY WHIMBUIYaldbHOW TpPaeKTOpUHU OOpa3oBaHMs,
Oynyueil npodeccun M peanu3aluyd COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB M MOTpEeOHOCTEN 00I1IeCTBa;

6) B cepe IKOJIOTMUECKOTO BOCHHUTAHUS: IKOJOTHYECKU IETECO00Pa3HOr0 OTHOIICHUS K
MPUPOJE, KAK UICTOYHUKY CYIIECTBOBAHMS )KM3HU Ha 3eMJIE;

— TIOHMMaHHusi  [JIOOANBHOTO  XapakTepa  AKOJIOTMYECKHUX  MHpoOsieM,  BIHUSIHUA
SKOHOMHYECKHX IIPOLIECCOB HA COCTOSIHUE MPUPOAHON U COLUAIBHON Cpebl;

— OCO3HaHUs HEOOXOJAMMOCTH WCIOJIb30BaHUS JOCTHKEHUH XUMHUU JUISL  pelleHus
BOIIPOCOB PallMOHAJIBHOTO IPUPOJOIOIB30BaAHUS;

—  aKTUBHOTO HENpUATHUS AECUCTBUN, IPUHOCSIIINX BPEJ OKpY)Karollel MpUpPOIHOI cpere,
YMEHHMsI TMPOTHO3UPOBATh HEOJAronpUATHBIE SKOJIOTHYECKHE MOCHEACTBHS IMpEeANPUHIMAEMbIX
JIEMCTBUN U NIPENOTBPALLATD UX;

—  HaJWYMS Pa3BUTOrO HKOJIOTWYECKOTO MBIIUIEHHUS, SKOJOTHYECKONW KYJIbTYpBI, OINBITA
NEeSTENIbHOCTH ~ DKOJIOTUYECKOM  HAamlpaBlI€HHOCTH, YMEHHS PYKOBOACTBOBAaTbCSI MMM B
MO3HABATEILHON, KOMMYHUKATUBHOW W COIMATBHON MPAKTHKE, CMIOCOOHOCTH M YMEHHSI aKTHBHO
IIPOTUBOCTOATH UACOJIOTHH XeMohoouu;

7) B TOHMMAaHMM LIEHHOCTH HAyYHOTO TIIO3HaHMA: C(HOPMUPOBAHHOE MHPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHON MPAKTHUKH;

— TIOHMMaHUs crelu(UKH XUMHU KaK HAayKd, OCO3HAHHUS €€ PO B (HOPMHUPOBAHHUH
paloHaIbHOIO HAYYHOI'O MBIIUIEHUS, CO3JaHMU IIEJIOCTHOTO TpPEACTaBIEHUS 00 OKpYyKaroleM
MHpE KaK O €IMHCTBE MPUPOJIbI U YEJIOBEKA, B TO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEHN U pellIeHNuN
po0JieM COXpaHEeHUsI IPUPOJTHOTO PABHOBECHS;

—  yOexIeHHOCTH B 0CO0OW 3HAYMMOCTH XMMHUH JUISI COBPEMEHHOM IMBHJIM3AIMU: B €€
TYMaHHCTUYECKON HAIpaBICHHOCTH M BAKHOW POJM B CO3JaHMM HOBOM 0a3bl MaTepuallbHOU
KYJIbTYpbI, PEIICHUU TJI00aJbHBIX MPOOJIEM YCTOMYMBOTO PA3BUTHUS YEJIOBEYECTBA - CHIPHEBOM,
HHEPreTHUECKOM, MUIIEBON U YKOJOTHYECKON 0€30MacHOCTH, B PA3BUTUU MEAHUIIMHBI, 00ECTICUeHUN
YCIIOBUH YCIEIIHOTO TPYAa U AKOJIOTHUYECKH KOMGPOPTHOM KU3HU Ka)XA0r0 4jieHa 00I1IecTBa;

—  €CTECTBEHHO-HAY4YHOM TIPAMOTHOCTU: IIOHUMAaHHUS CYIIHOCTH METOAOB IIO3HAaHMS,



UCTIOJIb3YEeMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh IMOJydaeMble 3HAHUS IS
aHau3a U 00bACHEHMs SIBICHUM OKPY)KAIOLIEro MUpa U MPOUCXOAIINX B HEM U3MEHEHHUH, yMEHUS
JenaTh 00OOCHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (PAaKTOB M MMEIOLIUXCS JaHHBIX C IIEIBI0
HOJIy4EHHUs JOCTOBEPHBIX BHIBOJIOB;

—  CHOCOOHOCTH CaMOCTOSITEJIBHO HCIIOJIb30BAaTh XHMHUYECKHE 3HAHMUS JJIs pELICHUS
po0JIeM B peabHbIX KU3HEHHBIX CUTYaLUsX;

— HHTepeca K IO3HAHMIO U UCCIIEI0BATENbCKOM AEATEIbHOCTH;

— TOTOBHOCTH U CIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO U CaMOOOpPa30BaHHIO, K
AKTHBHOMY IOJIYYE€HHUIO HOBBIX 3HAaHUM 0 XMMHUH B COOTBETCTBUU C )KU3HEHHBIMU MOTPEOHOCTSIMY;

— HHTepeca K OCOOEHHOCTSIM TpyZAa B pa3lMyHbIX cdepax NpodeccunoHaTbHON
NESITEbHOCTH.

Ilo3naBaTenbHBbIe  yHHUBepcajibHble  y4eOHbIe  JelCTBHS, KOMMYHHKATHBHBIE
YHHBepcaJibHble y4eOHbIe NeHCTBHS, PeryJsiTUBHbIC YHHBepCaJbHble y4deOHbIe IeicTBHS,
COBMeCTHasl 1eiTeJIbHOCTh

a) 0a30Bble JIOTHYECKUE JAEUCTBHUS KaK 4acTh IO3HABATEJbHBIX YHMBEPCAJIbHBIX Y4EOHBIX
JEHCTBUI: CaMOCTOSITENIbHO (OPMYJIUMPOBAaTh U aKTYalIM3UPOBaTh IMpPOOJIEMYy, BCECTOPOHHE €€
paccMaTpuBaTh;

—  OIpeAensaTh LENU JeATENbHOCTH, 3a/laBas NapaMeTpbl U KPUTEPUM UX JOCTUKEHMS,
COOTHOCHUTD PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIETISIMU;

—  HCIOJb30BaTh NPU OCBOCHUM 3HAHUN MPHUEMBI JIOTUYMECKOTO MBIIIJICHUS - BBIICIATH
XapakTepHble MpHU3HAKM TOHATMH M  yCTaHABIMBATh WX  B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIIME MMOHITHS JIs1 OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;,

— BbIOMpaTh OCHOBAaHUS M KPUTEPUM s KiIacCU(UKALMM BEIIECTB U XMMHUYECKHX
pEeaKIuii;

—  YCTaHaBJIMBAaTh IPUYMHHO-CIIEACTBEHHBIE CBSI3U MEXY U3y4aEeMbIMHU SIBJICHUSIMU;

— CTpPOUTHb JIOTHUECKHE pacCyXIeHHUs (MHIyKTHBHbIC, AEAYKTHUBHBIC, IO AHAJIOTUH),
BBISBJIATh 3aKOHOMEPHOCTH M NPOTHBOPEUMsI B paccMaTpUBAEMbIX SBJICHHUAX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

— TNPHUMEHSATH B MPOLIECCe MO3HAHMUS, UCIIOJIb3YEMbIE B XUMHH CUMBOJIMUYECKUE (3HAKOBBIE)
MOJIeNU, NMPeoOpa30BbIBaTh MOJEIbHbBIE MPEICTABICHNUS - XMMMUYECKHM 3HaK (CHMBOJI) 3JIEMEHTAa,
Xxumuueckass ¢GopMylsia, YpaBHEHME XHUMUYECKOW peakuuu - TNpU peHIeHHH Yy4eOHbIX
MIO3HABATEJIBHBIX U NPAKTUYECKUX 3a/lad, PUMEHATh HAa3BAHHBIE MOJIEIBbHBIE NIPEICTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEILIECTB M XUMUYECKUX PEAKIUH.

0) Ga3oBble HCCIENIOBATEIbCKUE AECHCTBUS KaK 4acThb I03HABAaTEIbHBIX YHHBEPCAIbHBIX
yueOHBIX JIEHCTBUI: BJAJETh OCHOBAMU METOJOB HAyYHOIO IMO3HAHUS BEIIECTB M XUMHYECKHX
peaKuuii;

— ¢opMynupoBaTh LETUM W 3aJaydl HUCCIIEJOBAHMS, MCIOIb30BaTh IIOCTABJICHHbIE U
CaMOCTOSITENIbHO C(HOPMYIMPOBAaHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JIJISt
(bopMHpOBaHHUS TUIIOTE3BI 110 MTPOBEPKE NMPABUIBHOCTH BBHICKA3bIBAEMBIX CY)KICHMIA;

— BJaJleTh HaBBIKAMU CAaMOCTOSATEIBHOTO IUIAHUPOBAHUS M TPOBEACHHS YUEHHMUECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOIIOAAaTh 3a XOAOM Ipolecca, CaMOCTOSATEIbHO
IOPOTHO3UPOBATh €ro pe3ynbTaT, (OpMYIMPOBAaTH OOOOWIEHUSI W BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PpE3YJIbTaTOB HCCIEAOBAaHUSA, COCTaBIATh OOOCHOBAaHHBIA OTYET O MPOJAETaHHOU
pabore;

— npuodpeTaTh OMNBIT YYEHMUYECKOH HCCIIEeOBATENIbCKOM M MPOEKTHOM JeATeNbHOCTH,
HPOSIBIATE CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATENbHOMY IIOMCKY METOJIOB pEIIEeHUs
IPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3IMYHBIX METOA0B [TO3HAHUS.

B) yMeHHUS paboTaTh ¢ HHPOpPMAIUEH KaK YacTh MO3HABATEIbLHBIX YHUBEPCATBHBIX YICOHBIX
JNEHCTBUI: OPHEHTHPOBATHCA B pa3IMYHBIX HCTOYHHMKAX HHGOpMAIMK (HAy4YHO-TIOMYJISIpHAS
JauTepaTtypa XMMHUYECKOIO COJEpXaHWsA, CHpaBOYHble 1ocoOMs, pecypcel VHTepHera),
aHATU3UPOBATh MH(POPMAIIMIO PA3INYHBIX BUAOB U (HOPM MpEACTaBICHUS, KPUTHUECKH OI[CHUBATh
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;



—  (opmynupoBaTh 3ampockl U MPUMEHATh Pa3IMYHbIE METOABI NMPH IMOHCKE M O0TOOpe
uH(popMalii, HEOOXOAUMOM /7S BBIMOJIHEHUS YUeOHBIX 3aa4 ONpeAeICHHOTO TUIIA;

— [pHOOpeTaTh OMBIT UCHOJIb30BaHUSA MH()OPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTUI
Y Pa3JINYHBIX IOMCKOBBIX CUCTEM;

—  CaMOCTOSITENIbHO BBIOMpATh ONTHUMAJbHYIO (opMy mpeacTaBieHus UHopManuu
(cxemsl, TpadUKu, TUarpaMMbl, TAOJIHIIBI, PUCYHKH U JIPYTHE);

— HCIONB30BaTh HAYYHBIM S3bIK B KayecTBE CpEACTBA INpH paboTe ¢ XUMHUYECKOH
uHpOpMaLKeil: TPUMEHATh MEXIpeaMeTHbIE ((PU3NYecKne 1 MaTeMaTHUeCKUe) 3HAKU M CUMBOJIBI,
dhopmyIbl, a0OpeBUATypbl, HOMEHKJIATYPY;

—  HCIOJB30BaTh U MPEOOPA30BBIBATH 3HAKOBO-CUMBOJIMUYECKHE CPECTBA HATIISTHOCTH.

I') OBJIaJICHUE YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU JE€HCTBUSAMMU:

— 3ajaBaThb BOIIPOCHI IO CYHIECTBY OOCYXJaeMOWl TeMbl B XOJle JAuajiora u/wiu
JUCKYCCHH, BBICKA3bIBaTh HUJIEH, (OPMYIUPOBATH CBOU MPEIJIOKEHUS OTHOCUTEIHLHO BBIMOIHEHUS
MPEI0KEHHOM 3a/1a4u;

—  BBICTYNAaTh C Npe3eHTAlUEN pe3yJbTaTOB MO3HABATEIbHON AEATEIbHOCTH, IOJY4YEHHBIX
CaMOCTOSITENILHO WJIK COBMECTHO CO CBEPCTHUKAMU IIPH BBINOJIHEHUN XUMHUYECKOTO IKCIIEPUMEHTA,
MPAKTUYECKOH pabOThl MO HCCIEAOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pealu3alii y4eOHOTo
npoekTa M (OPMYIHPOBATH BBIBOJABI 10 pPE3yJIbTaTaM IPOBEICHHBIX HCCICIOBAHUN ITyTEM
COTJIaCOBaHUs MO3UIMI B X0/1€ 00CYKJICHHS 1 0OMEHa MHEHUSIMU.

YMEHHUSI O0ILEHNS KaK YaCTh KOMMYHUKATUBHBIX YHUBEPCAJIbHBIX YUEOHBIX JEHCTBHI:

1) OBJIaJICHUE YHUBEPCAIbHBIMH PErYISITUBHBIMU JICHCTBUSIMHU:

—  CaMOCTOSITEJIbHO IIJIAaHUPOBATh U OCYIIECTBISATh CBOIO IMO3HABATEIbHYIO JESATENbHOCTD,
omnpezenss €€ LEeIu U 3a4ayd, KOHTPOJIMPOBAaThb M IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATh
npeJlaraéMblii  alrOpUTM JIEHCTBHM TNpH BBINOJHEHUM YYEOHBIX M MCCIEOBATENIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(PPEeKTUBHBIA COCOO MX PEIIEHUs C YYETOM IOJTY4YEeHHs] HOBBIX 3HAHUH O
BELIECTBAX U XUMHUUYECKUX PEAKLUSAX;

—  OCYILECTBJISATH CaMOKOHTPOJIb CBOEH JESATEIbHOCTM Ha OCHOBE CaMOaHalu3a |
CaMOOLEHKH.

O0s13aTeIbHBIMH JUCHUIINHAPHBIMHI Pe3yJIbTATAMHU CYMTATD:

IIpenmeTHble pe3yJIbTaThl OCBOCHHS:

1) c(OPMHPOBAHHOCTH IIPEICTaBICHUIN: 0 XUMHUYECKON COCTaBJIAIOLIEN
€CTECTBEHHOHAyYHOM KapTHHBl MHpa, pOJIM XUMUU B T[IO3HAHUU SBJIEHUN MpPHUPOABI, B
(GOpMHpPOBAHUM MBIIUIEHUS M KYyJAbTYPbl JIMYHOCTH, €€ ()YHKIMOHAJIBbHOM TI'PaMOTHOCTH,
HEOOXOUMON JUIsl pelIeHHs] MPAaKTUYECKUX 3a7ad U HKOJIOTMYECKH 0OOCHOBAHHOIO OTHOUIEHMS K
CBOEMY 3/I0POBBIO U IIPUPOJIHON CpENE;

2) BJIaJICHUE CHUCTEMOW XUMHWYECKUX 3HAHHWM, KOTOpas BKIIIOYAET: OCHOBOIIOJIATAIOIINE
NOHATHS (XMMHYECKUH DJIEMEHT, aToOM, JJIEKTPOHHAs 000JI0YKa aroma, s-, P-, d-dJIeKTpOHHBIE
opOHUTaIM aTOMOB, HOH, MOJIEKYJa, BaJIEHTHOCTb, 3JIEKTPOOTPULIATENBHOCTh, CTENIEHb OKUCIICHHUS,
XUMHUYecKass CBSI3b, MOJIb, MOJIIDHAas Macca, MOJSPHBIM 00beM, YIJIepOIHBIH  CKEJeT,
(GyHKIMOHAIbHAS TpyINa, pajuKall, H30MEpHs, H30MEphbl, TOMOJOTMYECKUH psJ, TOMOJIOTH,
YIJI€BOAOPOABI, KUCIOPOA- M a30TCOAEPIKAIINE COSAMHEHUs, OMOJIOTHYECKH aKTUBHBIE BELIECTBA
(yrneBoabl, KUpbI, O€IKH), MOHOMEp, IOJHUMEp, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPHbBIE
COCIMHEHUS, KPUCTAIJIMYECKAsl PEIIETKA, THUIBl XUMHYECKMX peakuuid (OKUCIUTEIbHO-
BOCCTAHOBUTENbHBIE, JK30- U DSHIOTEPMHUYECKHE, peaklUd HMOHHOro oOOMeHa), pacTBOp,
AIIEKTPOJINTHI, HEAJIEKTPOIUTHI, IJIEKTPOIUTUUYECKAS JUCCOLMALINS, OKUCIUTEND, BOCCTAHOBUTEID,
CKOPOCTh XMMHYECKOM peakluu, XHUMHUYECKOE paBHOBECHE), TEOpPUHM M 3aKOHBI (Teopus
XUMHUYECKOIO CTPOEHHUs] opraHnyeckux BemecTB A.M. bytiepoBa, Teopus 3JIE€KTPOJIUTUYECKON
auccornmanuu, mnepuoaudeckuit  3akon  J[.MI. MengeneeBa, 3aKOH COXpaHEHHS MaccChl),
3aKOHOMEPHOCTH, CHMBOJHMYECKUH SI3BIK XHMHH, (DAKTOJOTHUYECKUE CBEACHUS O CBOMCTBax,
coCTaBe, MOJIyYeHUHU U Oe30MaCHOM HCIOJIb30BaHUHN BAXKHEUIINX HEOPTaHUYECKUX U OPraHUYECKUX
BEIIECTB B OBITY U MPAKTUYECKOI IeATETLHOCTH YeIOBEKa;

3) chopMUPOBAHHOCTH YMEHHMH BBISBISATH XapaKTepHblE MPHU3HAKK M B3aUMOCBS3b
W3YYEHHBIX NOHATUH, IPUMEHATh COOTBETCTBYIOLINE MOHATHSI IIPU ONMCAHUU CTPOECHUS U CBOMCTB
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HEOPraHMYECKUX W OPraHWYeCKHX BEIIECTB M WX MPEBPAIICHHI;, BBISBISTH B3aHMOCBS3b
XUMHUYECKHUX 3HAaHUH C MOHATUSAMU U MPEACTABICHUSIMU IPYTHX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

4) chopMHpPOBAaHHOCTh YMEHHH HCIIOIB30BaTh HAMMEHOBAHHS XUMHUECKUX COCTUHEHUI
MEXIYHApOJHOIO COI03a TEOPETUYECKOM U MPHUKIAJHOM XMMHUM M TpUBHAJIbHbIE HAa3BaHUS
BR)XHEHIINX BEIIECTB (3TUJICH, alleTUIICH, MIIMLEpUH, (peHo, popManbaeru, yKkCycHas KUCIoTa,

[JIMLWH, YrapHbIM ras, yriekuciblii ra3, aMMHaK, raiieHas W3BeCThb, HeralieHas HU3BEeCTb,
NUTHEBAsE COJla M JIPYT'MX), COCTaBIATH (POPMyNBI HEOPTaHMYECKUX M OPraHMYECKHX BEIIECTB,
YpaBHEHUS XUMHUYECKHUX PEaKIUil, OOBSICHITh UX CMBICH; OATBEPKIaTh XapaKTEPHbIE XUMUYECKUE
CBOWCTBA BEIIECTB COOTBETCTBYIOIIMMHU SKCIEPUMEHTAMU M 3aIHUCSIMU YPAaBHEHHUH XUMHUYECKHX
peaKIuii;

5)  cpopMHpPOBAaHHOCTP  yMEHUI  YCTaHaBIMBATh  IPHHAJIC)KHOCTb  H3YUYEHHBIX
HEOPraHMYECKUX M OPraHWYEeCKUX BEIECTB K OMPEIEICHHBIM KjaccaM U IpylrnaM COeAMHEHHIA,
XapakTepu30BaTh MX COCTAaB W BaXHEWIINE CBOWCTBA; ONPEIENSATh BUIBl XUMHYECKHX CBS3EU
(xoBaJIeHTHAas!, MOHHAsI, METAJUTMUECKas, BOJIOPOAHAS), TUIIBI KPUCTALTNYECKUX PELIETOK BEIIECTB;
KJIacCu(UIUPOBATh XUMUIECKHE PEaKINH;

6) BiaJieHue OCHOBHBIMH METOJIaMU HAyYHOT'O MO3HAHUS BEIIECTB U XMMHUYECKUX SIBICHUN
(HabmroieHne, U3MEPEHHE, SKCIICPUMEHT, MOJCIIMPOBAHNUE);

7) cpopMHUPOBAaHHOCTH YMEHUH MPOBOJUTH pacueThl MO XUMHUYECKUM Qopmyiam U
YPaBHEHHUSIM XUMHUYECKUX PEAKIMiA C MCIOIb30BAHUEM (PU3NUYECKUX BEIMYHH, XaPaKTEPHU3YIOIIIX
BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: MacChl, 00beMa (HOPMaJbHBIE YCIOBHS) Ta30B, KOJIHMUECTBA
BEIICCTBA; UCITOJIB30BATh CUCTEMHBIC XUMUYCCKUE 3HAHMS JUISI IPUHSITHS PEIICHUN B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHUEM;

8) chopmupoBaHHOCT, YMEHUH IIAHUPOBATH M BBHIMOIHATH XUMHYCCKHHA JKCIICPUMEHT
(mpeBpallleHusT OPraHUYECKUX BEIIECTB MPU HArpeBaHHUM, MOJIYYEHHE ITHJIEHA M W3YYECHHUE €ro
CBOWCTB, Ka4eCTBEHHBIC PEAKIIMM Ha aJbJCTHIbI, KpaXMal, YKCYCHYIO KHCJIOTY; JeHaTyparus
OenKOB TMpH HArpeBaHWM, IIBETHHIE pEaKlUU OENKOB; MPOBOJUTH pPEaKIMM HOHHOTO OOMEHa,
OTIpEeNIeNATh CPey BOAHBIX PACTBOPOB, KAUECTBEHHBIE peaKu Ha Cyib(ar-, KapOOHAT- U XJIOPU/I-
AHUOHBI, HA KAaTHOH aMMOHUS; pellaTh SKCIEPUMEHTAIbHbIE 3adauu Mo TemaMm "Metamnsl" u
"HemeTtanisl") B COOTBETCTBUN

Ocoboe 3HaueHue qUCUUIUIMHA UMeeT npH popmupoBanuu u pazsutuu OK.01, 02, 04, 07,
[K 2.1



Ta6muma 1 — [Inanupyembie pe3ynbTaThl OCBOCHHS 00111€00pa30BaTeIbHON UCITUTITMHBI

Kon n
HAaHMeEHOBaHHeE
bopmupyembIx
KOMIIeTeHIU i

IInanupyemble pe3ybTaThl 0CBOCHHS THCIUIIUHBI

Oo0mme

JAucuunimHapHbie

OK 01. Beibupats
CHOCOOBI PeLIeHHUs
3aa4
npoecCuOHABLHOM
NeSITeIbHOCTH,
HPUMEHUTEIBHO K
pa3JInYHbIM
KOHTEKCTaM

B yacTu Tpy/10BOro BOCIIUTAHUS:

- TOTOBHOCTh K TPYJy, OCO3HaHUE IEHHOCTH
MacTepcTBa, TpYy10Jito0ue;

- TOTOBHOCTh K AaKTUBHOM JI€ATE€ITBbHOCTH

TEXHOJIOTHYECKON u CcoIaNLHOMN
HaIpaBJIEHHOCTH, CIIOCOOHOCTh
WHULIUUPOBATh, IJIAHUPOBATh u
CaMOCTOSATEILHO BBIIIOJIHATH TaKyIo
JIeITEIIbHOCTD;

- HHTEpeC K  Pa3jIu4HbIM cepam
po¢eCCHOHAIBHON JEATEIHHOCTH,

OsilaieHHe YHHMBEPCAJBHBIMH Y4eOHBIMH
NO03HABATEJIbHBIMH AeHCTBUAMHU:

a) 0azoBble JIOTHYECKHUe JAelicTBUSA:

- caMoCTOsATeNbHO  (GOpPMYJIMpPOBAaTH U
aKTyaJlu3upoBaTh MpoOJIeMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

- YCTaHaBJIMBaTh CYIIECTBEHHbINH MPU3HAK WU
OCHOBAHHUSA JUIsl CPAaBHEHMs, KJIacCU(PUKALUU U
00001IeHMS;

- ONpENeNATh LENU NAEATEIbHOCTH, 3aJaBaTh
apaMeTpsl ¥ KPUTEPUU UX JOCTHIKECHMUS,

- BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEYUS
B PaCCMaTpUBAEMBIX SIBICHHUSX;

- BHOCHUTb KOPPEKTUBbI B JI€ATEIbHOCTD,
OLICHMBAaTh COOTBETCTBUE PE3YJbTATOB LIETSM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;
- pa3BUBaTh KPEATHUBHOE MBIIUIEHUE IIPU
pelIeHnH KU3HEHHBIX PO0IeM

0) 0a3oBbIe HCCIeA0BaTENIbCKUE JIeliCTBUS:

- BIIAJICTh HaBBbIKaMU yueOHo-
UCCIIEI0BATEIILCKON u IIPOEKTHOM

- BJIaJIETh CHUCTEMON XHWMHWYECKMX 3HAHUW, KOTOpPAs BKJIIOYAET: OCHOBOIOJAraroline
MOHATUS (XMMHUYECKUH JJIEMEHT, aToM, 3JICKTpOHHAas o00oyiouka aroma, s-, p-, d-
AJIEKTPOHHbBIE opOuTanu aTOMOB, HOH, MOJIEKYJIa, BaJICHTHOCTb,
AIEKTPOOTPHUIIATEIILHOCTD, CTEIEHb OKHUCJICHHS, XMMHYECKasi CBsSI3b, MOJb, MOJIApHas
Macca, MOJISIpHBI 00BEM, YIIIEpOJHBIA cKeneT, (yHKIMOHAaJbHas TPyINa, paaukal,
HU30MEpHs, U30MEPhI, TOMOJOTUYECKUM PsJ, TOMOJIOTH, YIIEBOAOPObI, KUCIOPOA- U
a30TcojiepKalliue COeANHEHHs, OMOJIOTHYECKH aKTUBHBIE BellecTBa (YIJIEBOAbI, KHUPBI,
O€NIK1), MOHOMED, TOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJSPHBIC COCAMHEHUS,
KpUCTAJUTMYECKasl  pelieTka, TUIbl  XUMHWYECKUX  peakuuid  (OKHUCIUTEIbHO-
BOCCTAHOBUTENIbHBIC, YK30- U SHJOTCPMHUYCCKHE, PEaKIIMd HOHHOTO OOMEHa), pacTBop,
AJIEKTPOJUTHI, HEANCKTPOJMUTHI, DJICKTPOJUTUYECKAs JUCCOLMAIMS, OKHUCIUTENb,
BOCCTAHOBUTEJb, CKOPOCTh XUMUYECKON PEAKIIMU, XUMHUYECKOE PAaBHOBECHE), TEOPUU U
3aKOHBI (T€OpHUsI XMMHUYECKOTO0 CTpPOEHMsI OopraHmyeckux BemecTB A.M. bytneposa,
TEOpHUs JIEKTPOJMTUUYECKOW AMccolManuu, nepuoandeckuii 3akon /[.M. Mengeneesa,
3aKOH COXpaHEHHWS Macchl), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3BIK XHMHUH,
(akToOTUYECKHE CBEACHUS O CBOWCTBAaX, COCTAaBE, IOJY4YEHHUH U O€30MacHOM
MCIOJIb30BAaHNN BAKHEHIIMX HEOPTraHUYECKHMX M OPraHUYECKUX BEUIECTB B OBITY U
MPaKTUYECKON JIEATETLHOCTH YEJIOBEKA;

- YMEThb BBISIBIISAITh XapakTEpHbIE MPU3HAKK M B3aMMOCBS3b H3YyUEHHBIX IOHATHH,
MPUMEHATh COOTBETCTBYIOIIME TIOHSATHUS TPU ONUCAHWU CTPOCHUS U CBOMCTB
HEOPraHWYECKUX U OPraHUYECKUX BEILECTB U UX MPEBPAIICHUN; BBISBISTH B3aUMOCBS3b
XUMHUYECKUX 3HAHUU C MOHATUAMM U MPEICTABICHUSIMH JPYTUX €CTECTBEHHOHAYYHBIX
MIPEAMETOB;

- YMEThb HCIOJIb30BaTh HAMMEHOBAHUS XWMUYECKHX COEIUHEHUN MEXIYHApPOJIHOIO
COI03a TEOPETUYECKOW W MPHUKIATHOM XMMHUU M TPUBHUAIbHBIE HA3BaHUS BAXKHEHIIUX
BEIIECTB (OTWJICH, alleTWJICH, TIUIEepuH, (peHon, dopmanbiaerun, yKCycHas KHUCIIOTa,
TJIMIAH, YTapHBIN Ta3, YIJIEKUCIIBIA Ta3, aMMHUaK, TallleHas N3BeCTh, HETallleHas H3BECTh,
MUTHEBAsT COJla M JIPYTUX), COCTaBIATh (OPMYIbI HEOPTaHUYECKHX W OPTaHUYECKUX
BEIIIECTB, YPaBHEHUSI XMUMHYECKUX PEAKIUN, OOBSICHATH HMX CMBICH; IOATBEPKIAThH
XapaKTEepHbIE XUMUYECKUE CBOMCTBA BEUIECTB COOTBETCTBYIOLIMMHU SKCIEPUMEHTAMHU U
3aMUCAMHU YPABHEHUN XUMUYECKUX PEAKIINA;

- YMETh YCTAHABJIMBAThH MPUHAJJICKHOCTh U3yYEHHBIX HEOPTraHUYECKUX U OPraHUYECKUX




JIEATETLHOCTH, HaBBIKAMH
npo0Jem;

- BBISBIISITH NIPUYHUHHO-CIICJICTBEHHBIC CBS3H U
aKTyaJIM3UPOBATh 33J1a4y, BBIIBUTATh THIIOTE3Y
€¢ peIICHUS, HAXOJUTh apryMEHThl s
JIOKA3aTeIbCTBA CBOMX YTBEPKJICHUM, 3a/1aBaTh
napamMeTpbl U KPUTEPUH PEIICHUS;

- aHAJIM3UPOBATH MMOJYYCHHBIC B XOJIC PEIICHHS
3aJ1aud Pe3yJIbTaThl, KPUTHUECKU OLICHUBATh UX
JIOCTOBEPHOCTb, ITPOrHO3UPOBATh U3MECHEHHE B
HOBBIX YCJIOBUSIX;

- yMETh HIEPEHOCUTH 3HAHUS B
MO3HABATEIIBHYID W MPAaKTHYECKYI 00JacTh
KU3HENEATENBHOCTH,

- YMETh HMHTEIPUPOBATh 3HAHUS W3 Pa3HBIX
MPEIMETHBIX 00IacTel;

pasperneHus

- BBIABHUI'aTh HOBBIC nacu, npeajiaratb
OpPUTrMHAJIbHBIC MTOAXOAbl U PCHICHU A,
- CIIOCOOHOCTH HnXx HCIIOJIb30BaHUA B

ITO3HABATEJILHON U COLMAIIBHOW MTPAKTHKE

BEUIECTB K OINPEICIICHHBIM KJlaccaM U TpyINIaM COEJUHEHHH, XapaKTepu3oBaThb HX
COCTaB M Ba)KHEHIME CBOMCTBA; OMPEAEIATh BUJbl XMMUYECKUX CBsI3eH (KOBaJICHTHa,
WOHHAsl, METaJUIMYeCcKas, BOJOPOIHAs), TUIbl KPUCTAJUIMUECKHUX PEIIETOK BEIIECTB;
KJ1accu(pUIUpPOBaTh XMMUYECKHUE PEAKLIUY;

- chopMupOBATH MPEICTABICHUS: O MATEPHAILHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSIX U
[IO3HABAEMOCTH SIBIGHMM MpPUPOJBI; O MecTe M 3HAYEHUU XUMHM B CHCTEME
€CTECTBCHHBIX HAyK U €€ POJIM B 00ECIICUCHNUHU YCTOHUMBOTO PAa3BUTHUS YEIIOBEUECTBA: B
pelIeHUH MpoOJeM 3KOJIOTMYECKOM, SHepreTMYecKod M MNuIleBoil 0e30macHOCTH, B
pa3BUTUU MEIUIMHBI, CO3JAHMM HOBBIX MAaTE€pPHAJIOB, HOBBIX MCTOYHHKOB JHEPrUH, B
00ecre4eHnH palloOHAIBHOTO MIPUPOAOIOIb30BaHus, B (HOPMUPOBAHUM MUPOBO33PEHUS
U O0Iel KyJbTYpbl UEIOBEKAa, a TAaKXKe SKOJIOTMYECKM OOOCHOBAHHOI'O OTHOLIEHUS K
CBOEMY 3/I0POBBIO U IIPUPOJIHOM Cperie;

- BJIQJIETh CUCTEMOM XMMHUYECKUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIIOJIATAOLIME
MOHSTHS (AOMOJHUTENBHO K CUCTEME MOHATUN 0a30BOT0 YpOBHS) - U30TOIBI, OCHOBHOE
U BO30YXJIEHHOE COCTOSIHHE aToMa, TMOpuIu3alys aTOMHBIX OpOMTanel, XMMHUYecKas
cBa3b ("o" u "m", KpaTHbBIE CBSI3U), MOJIIpHAsl KOHILIEHTpalMsl, CTPYKTypHas ¢opmyia,
u3oMepus (CTpyKTypHas, reoMerpuyeckas (LHUC-TPaHC-U30MEpUsi), THIBl XMMUYECKUX
peaknmii (roMO- M reTeporeHHbIe, 00paTUMbIE M HEOOpaTUMbIE), PaCTBOPHI (UCTHHHBIE,
JUCIIEPCHBIE CHCTEMbl), KPHUCTAIIOTHAPAThl, CTENEHb JMCCOLMAIMH, 3JIEKTPOJIHU3,
KPEKHUHT, pU(OPMHUHI);TEOPUH U 3aKOHbI, 3aKOHOMEPHOCTH, MHUPOBO33PEHUYECKUE
3HAHUS, JIeXKAllUe B OCHOBE MOHMMAaHMs NPUYMHHOCTH M CHCTEMHOCTH XHMHYECKUX
SBJICHUN, COBpPEMEHHbIE TNIPEJCTABIECHUS O CTPOCHHMU BeUIeCTBA Ha aTOMHOM,
MOJIEKYJISIPHOM W HAJAMOJEKYJSPHOM YpPOBHSX; IPEACTAaBICHUS O MEXaHU3Max
XUMHUYECKUX PpEeaKlUi, TePMOJUHAMHYECKMX M KHHETHYECKUX 3aKOHOMEPHOCTAX HX
IPOTEKaHMs, O XMMUYECKOM PaBHOBECHH, TUCIIEPCHBIX CHCTeMaX, (aKTOJIOrMYEcKHUe
CBEJICHMsI O CBOMCTBAxX, COCTaBe, MOIYYEHUH 1 0€301aCHOM MCIOJIb30BaHUU BaXKHEUIINX
HEOPraHMYECKUX M OPraHWYECKUX BEIIECTB B OBITY M MPAKTUUYECKOH EATETHHOCTH
YyeJioBeKa; OOIIMX HAay4HBIX TNPUHIUNAX XMMHYECKOTO MPOM3BOJACTBA (HAa IpUMEpe
IIPOM3BOJICTBA CEPHOI KMCIIOTHI, aMMHUaKa, METaHOJIa, IepepaboTKu HePTH);

- YMETh MPOBOAMTH PAacyeThl MO XUMUYECKUM (OpMyJaM U ypaBHEHUSM XHMHUYECKUX
peakIuii ¢ MCIOJIb30BaHUEM (PM3NYECKUX BEJIIMYMH (Macchl, 00beMa ra3oB, KOJINYECTBA
BEIIECTBA), XapaKTEPU3YIOIINX BEIIEeCTBA C KOJMYECTBEHHOM CTOPOHBI: pacueThl IO
HaXOXKJCHUI0O XUMHUYECKON (hOpMYJIbl BEIIEeCTBa; pacueThl Macchl (00bemMa, KOJIMYecTBa
BElIECTBA) MPOJIYKTa PEAKIMH, €CJIU OJTHO M3 UCXOJHBIX BEUIECTB JIaHO B BUJIE PacTBOpa
C OIpE/ETICHHOM MacCcOBOM J0Jei pacTBOPEHHOTO BEIECTBA WM JaHO B H30bITKe
(MMeeT puMecH); pacdeThl MACCOBOM MM 0OBEMHOM JOJU BBIXO/a MPOIYKTA PEAKIIHH;
pacyeTsl TeroBoro 3 deKra peakiyii, 00beMHbIX OTHOIICHUH ra30B;
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- YMEThb BBISIBIISAITb XapakTEpHbIE MPU3HAKK M B3aUMOCBS3b H3YUYEHHBIX IOHATUH,
MPUMEHSATh COOTBETCTBYIOIIME TIOHSTHS TMPH OMNUCAHUM CTPOCHUS M CBOWCTB
HEOPraHUYECKUX M OPraHUYECKUX BEILECTB U UX MPEBPAIICHUN; BBISBIISITH B3aUMOCBS3b
XUMUYECKUX 3HAHUHM C MOHATHUSAMH M TPEICTABICHUSIMH APYTHX MPEIMETOB I OoJiee
OCO3HAHHOTO TOHMMAaHUS U OOBSCHEHHUS CYIIHOCTH MaTEPUAIILHOIO €IUHCTBA MUPA;
HCIIOJIh30BaTh CHCTEMHBIC XUMHYECKHE 3HAHMS I OOBSICHEHHMS] M MPOTHO3UPOBAHUS
SIBJICHUH, UMEIOLIUX €CTECTBEHHOHAYYHYIO IPUPOY;

- YMETh HCIOJb30BaTh HAMMEHOBAHUS XUMHUUYECKHUX COCIMHEHUN MEXIyHApOIHOTO
COI03a TEOPETUYECKOM W MPUKIATHON XMMHHM M TPUBUAIbHBIE HA3BaHUS BEIICCTB,
OTHOCSIIIMXCS K M3YYCHHBIM KJIaCCaM OPraHMYECKUX U HEOPTaHMYECKUX COCAMHEHUM;
UCIIOJIb30BAaTh XUMHYECKYI0 CHMBOJIHKY HJISi COCTaBlIeHUS (POPMYT HEOPraHUYECKUX
BEILIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIICHHBIX U CKEJICTHBIX)
dbopMyll OpraHWYeCKUX BEIIECTB; COCTABISATH YPaBHEHUS XUMHUYECKHX peaKIUid H
PacKpbIBaTh UX CYIIHOCTb: OKHUCIUTEIHLHO-BOCCTAHOBHUTEIIBHBIX PEAKIMI MOCPEICTBOM
COCTaBIICHUS AJIEKTPOHHOro OajaHca ITHX peaklui; peakluid MOHHOro oOMeHa MyTeM
COCTaBJICHUSI UX TOJHBIX U COKPAICHHBIX MOHHBIX YPaBHEHUH; peaKIUil TUAPOIN3a,
peakiun

KOMIUICKCOOOpa3oBaHus (Ha MpUMEpPe THIPOKCOKOMIUICKCOB IMHKA W aJIOMUHUSA);
MOATBEPKJATh XAPAKTEPHbIE XHMHMUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOLIMMU
AKCIIEPUMEHTAMH M 3aIUCSIMU YPAaBHEHUN XUMUYECKUX PEAKITUN;

- yMeTh Ki1accu(uuupoBaTh HEOPTaHUYECKUE U OPTaHUYECKUE BEUIECTBA U XUMUYECKHE
pEeaKIfK, CaMOCTOSITEIbHO BBIOMpATh OCHOBAHHUS W KPUTEPUH I Kiaccuukanuu
M3Y4aeMbIX XUMHUYECKUX OOBEKTOB; XapaKTepU30BaTh COCTaB M Ba)KHEHIIME CBOMCTBa
BEIIIECTB, MPUHAIEKAIINX K OINPEASICHHBIM KjaccaM M TpynnaM COEIWHEHUN
(pocThie BemIecTBa, OKCUIBI, THAPOKCUABI, COJH; YIJIEBOJIOPOJbI, MPOCThIE I(PUPHI,
CIIUPTHI, (EHOJIBI, aJTbJETU IbI, KETOHBI, KAPOOHOBBIE KUCIIOTHI, CJIOKHBIEC dPUPHI, KUPBI,
YIJIEBOIbI, aMUHBI, aMUHOKHCIIOTHI, O€JIKH); TPUMEHSITh 3HAHUS O COCTaBE U CBOMCTBAX
BEIIECTB ISl SKCMIEPUMEHTAIBLHON MPOBEPKU THUIIOTE3 OTHOCUTEIHHO 3aKOHOMEPHOCTEH
MPOTEKAaHUs XUMHUYECKUX pEeaKIUid M MPOTHO3UPOBAHUA BO3MOXKHOCTEH  MX
OCYIIECTBIICHNUS,

- YMETh MOJTBEPKAATh HA KOHKPETHBIX MPUMEpPaX XapaKTep 3aBUCUMOCTH PEAKIIMOHHON
CIIOCOOHOCTH OPraHUYECKUX COEMHEHUHN OT KPaTHOCTHU U THUIIa KOBaJEeHTHOM cBsizH ("'G"
n "m"), B3aMMHOrO BJIMSHUS aTOMOB M TpPYII aTOMOB B MOJIEKYJaX; a TaKXe OT
0COOCHHOCTEH peanu3aiyy pa3IudHbIX MEXaHU3MOB MIPOTEKAHUS PEAKIUH;

- yYMETh XapaKTEepPH30BaTh OJJIICKTPOHHOE CTPOCHHE aTOMOB (B OCHOBHOM U
BO30Y)KJICHHOM COCTOSSHHM) W HWOHOB XHWMHYECKUX JJIeMeHTOB | - 4 mepuonoB
ITepuoanueckoii cucremsl JI.M. MenneneeBa u Ux BaJ€HTHbIE BO3MOXHOCTH, UCTIOJIb3YS
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nousatus "s", "p", "d-anekTpoHHBIE" OpOHMTATIHM, YHEPTETHUECKUE YPOBHH; OOBACHSTDH
3aKOHOMEPHOCTH H3MEHEHUsS] CBOWCTB XMMHYECKHX DJIEMEHTOB M 00pa3yeMbIX HMH
COCJMHEHUH 110 IEPHOAAM U TPYIIIaM;

OK 02.
Ocy1iecTBISITh
TIOUCK, aHAJTU3 U
UHTEPIPETALINIO
uHpopmanuu,
HEOOXOIUMOMN IS
BBITTOJIHCHUS 32144
po(hecCHOHATTLHOM
JeSITeIIbHOCTH

B o0Js1acTH HEHHOCTH HAYYHOIO MO3HAHUSA:
- ¢hOpMHUPOBAHHOCTH MUPOBO33PEHHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTHKH,
OCHOBaHHOTO Ha JMAJIOTe KYJIbTYD,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MHDE;

- COBEPILIEHCTBOBAHUE A3BIKOBOU U
YUTATEIbCKOM KYIbTYPhI KaK CpEICTBa
B3aUMOJICHCTBUS MEXKY JIIOJIbMH U TTO3HAHUS
MUDA;

- OCO3HAHME LIEHHOCTU HAyYHOU JESITEIbHOCTH,
TOTOBHOCTb OCYIIECTBIISATh TPOEKTHYIO U
HCCJIEIOBATEIbCKYIO AESITEIbHOCTD
WHAUBUAYAILHO U B TPYIIIIE;

OBiageHne YHMBePCAJIbHBIMH Y4eOHbIMH
NMO3HABATEJIbHBIMUACHCTBUAMM:

B) padoTa ¢ unopmaumeii:

- BIIaJIeTh HaBBIKaMU TONy4eHUs! HHPOpMaIuu
13 UCTOYHUKOB PA3HbBIX THUIIOB,
CaMOCTOSITEJIBHO OCYILECTBIIATH IMOUCK,
aHaJIN3, CUCTEMATU3ALUI0 U UHTEPIPETALIUIO
uH(MOpPMAIIUK PA3IUYHBIX BHIOB U POPM
MPE/ICTABIICHHUS;

- CO3/1aBaTh TEKCTHI B PA3JIMYHBIX (popMaTax
y4eTOM Ha3HaueHUus: MHOPMAIUH U 1IeJIeBOM
ayIUTOPHUH, BRIOUpAsi ONTUMAITBHYIO GOopMy
MIPEICTABICHUS U BU3YAIU3alIlNN;

- OIIEHUBATh JIOCTOBEPHOCTD, IETUTUMHOCTH
uH(pOpMaIIiH, €€ COOTBETCTBUE IIPABOBLIM H
MOPAJIbHO-ITUYECKUM HOPMaM;

- ACTIOJIb30BaTh CPENICTBA MHPOPMAIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTH B PEIIEHUN
KOTHUTUBHBIX, KOMMYHUKATUBHBIX U

- YMETb IJITAHUPOBATH U BBIMIOJIIHATH XUMHUUECKUN IKCIIEPUMEHT (TpeBpalleHus
OpPraHWYeCKUX BEIECTB MIPHU HATPEBAHUU, MTOJIyYECHUE ITHIICHA U U3yYCHHE eT0 CBOMCTB,
KaueCTBEHHbBIE PEaKIIMK Ha allbJIETH/Ibl, KpaxMall, YKCYCHYIO KUCIIOTY; IeHaTypalus
O€JIKOB P HAIPEBaHMH, [IBETHBIC PEAKLIUU OEIKOB; MPOBOIUTH PEAKIIMA HOHHOTO
oOMeHa, orpeneNsaTh Cpeay BOJHBIX PACTBOPOB, KAUYECTBEHHBIE PEAKIIMK Ha CyIb(aT-,
KapOOHAT- U XJIOPUI-aHHUOHBI, HA KATHOH aMMOHHS; PEIIaTh SKCIIEPUMEHTAIbHBIE
3amauy 1o remam "Metamisl" ¥ "HemeTamisl'") B COOTBETCTBUH C MPABHIIAMH TEXHUKH
0€30macHOCTH NIPU OOPAIICHNH C BEIIECTBAMH U JIa00PaTOPHBIM 000y I0BAHUEM;
MPEJICTABIIATH PE3yIbTaThl XUMUYECKOTO SKCIIEPUMEHTa B (hOpMe 3amnucu ypaBHEHUN
COOTBETCTBYIOIIUX PEAKIHN M (POPMYTUPOBATH BEIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;
- YMETh aHAJIU3UPOBATH XMMHUECKYI0 HH(GOPMAIUIO, TOTy4aeMYIO U3 Pa3HbIX
HCTOYHUKOB (CpeACTB MaccoBoi MH(popmanuu, cetb IHTepHET u Apyrue);

- BIIaJICTh OCHOBHBIMU METOJAMH Hay4YHOTO MMO3HAHUS BEUIECTB U XUMUYECKUX SBICHUIN
(HabmroieHne, U3MEPEHHE, SKCIIEPUMEHT, MOJICITUPOBAHHUE);

- YMETh MPOBOJUTH PACUYETHI IO XUMUUYECKUM (HOpMYJiaM U YPaBHEHUSIM XUMUYECKUX
PEaKIHii C UCIIOJIb30BaHUEM (PU3NIECKUX BEITMUNH, XapaKTEPU3YIOIINX BEIIECTBA C
KOJINYECTBEHHON CTOPOHBI: MAacChl, 00beMa (HOpMaJIbHBIE YCIOBHS) ra30B, KOJIMYECTBA
BEIIECTBA; MCITOJIb30BaTh CUCTEMHBIC XUMUYECKHUE 3HAHUS [T TPUHSATHS PEIICHHUHA B
KOHKPETHBIX )KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

- YMETh CAMOCTOSITENILHO TUIAHUPOBATh U TIPOBOJAUTH XUMUYECKUH SKCTIEPUMEHT
(mostyueHue U U3y4yeHHEe CBOMCTB HEOPraHUYECKUX U OPTaHMYECKHX BEILECTB,
KAaueCTBEHHbBIE PEAKIIMH YTIIEBOIOPOAOB Pa3IMUHBIX KJIACCOB U KUCIOPOJICOIEPKAIINX
OpPraHWYECKHX BEIECTB, PEIICHNE SKCIIEPUMEHTABHBIX 3a/1a4 [0 PACIIO3HABAHUIO
HEOPraHMYECKUX U OPraHHMUYECKUX BEIIECTB) C COOIIOICHMEM ITPAaBUII 0€3011acHOTO
oOpallleHus ¢ BelIeCTBaMHU U J1abopaTOPHBIM 000pyA0BaHUEM, (OPMYIUPOBATH LEIH
UCCIIEIOBaHMSL, IPEOCTABIIATH B pa3IMYHON (OpME pPe3ybTaThl IKCIIEPUMEHTA,
aHAJM3UPOBATh U OLEHUBAThH MX JOCTOBEPHOCTE;

- YMETh OCYLIECTBIATH LI€JI€HANPABICHHbIN MOMCK XUMUYECKOW HHPOPMALIUU B
Pa3IMYHBIX UCTOYHUKAX (HayyHas M yueOHO-Hay4dHas TUTepaTypa, CpeACcTBa MacCOBOM
uHopmanuu, cetb IHTepHeT U Apyrue), KpUTUIECKU aHATM3UPOBATh XUMUYECKYIO
nHpOpMaIHIo, IepepadaThiBaTh €€ U UCIIOIb30BaTh B COOTBETCTBUH C ITOCTABJICHHOM
yueOHOIl 3a1aueii;

- BJIQJETh CUCTEMOU 3HAHUN O METOJaX HAy4YHOTr'O MO3HAHUS SIBJICHUN IPUPOIbI,
HCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAyKaX M YMEHUSMHU NPUMEHSATH 3TU 3HAHUS IPU
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OpraHU3aIMOHHBIX 3a]1a4 C COOIIOACHUEM
TpeOOBaHNH SPrOHOMHUKH, TEXHUKH
0€30I1aCHOCTH, TUTHEHBI, peCypcocOepekeHus,
HPABOBBIX M ATHYECKUX HOPM, HOPM
nH(OPMAIIMOHHON 0€30MIaCHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHUS U 3AIUTHI
uHpopManuu, HHHOPMAITMOHHON
0€301IacCHOCTH JINYHOCTH;

AKCIIEPUMEHTATHLHOM HCCIICIOBAaHUH BEIIECTB U JIJISl OOBSICHEHHSI XUMHUYECKHX SIBIICHUM,
HMEIOIINX MECTO B IPUPOC MPAKTUICCKOM JACSITEIIBHOCTH YEJIOBEKA U B TIOBCETHEBHOM
JKU3HU,

OK 04. Paborats B
KOJUIEKTUBE U
KOMaH/fe,

3 pexTUBHO
B3aUMOJCHCTBOBATh
C KOJIETaMH,
PYKOBOJICTBOM,
KJIHEHTaMHU

- TOTOBHOCTb K CAMOPa3BUTHIO,
CaMOCTOSITEJIBHOCTU U CaMOOIIPEICICHUIO;
-OBJIa/ICHNE HaBbIKaMH y4eOHO-
HCCIIEIOBATENILCKOM, IPOEKTHON U COLIMATIbHOM
JesATeIbHOCTH;

OBiaieHue YHHBEPCAJIbHBIMHA
KOMMYHUKATHBHBIMU 1eCTBUAMM:

0) coBMecTHas 1eITeJIbHOCTD:

- IOHUMATh U UCTIOJIH30BATh MPEUMYIIIECTBA
KOMaHJAHOW ¥ UHJIMBUyaJIbHOU paboThI;

- IPUHUMATH 1I€JId COBMECTHOM JCSATEIHHOCTH,
OpPraHU30BBIBaTh U KOOPAUHUPOBATH JIEHCTBUS
0 €€ JIOCTHKEHUIO: COCTABJISATh TIJIaH
JEMCTBUM, pacIpeiesiTh POJIU C yUETOM
MHEHUM YYaCTHHUKOB 00CYX/IaTh pPe3yIbTaThI
COBMECTHOH paboThI;

- KOOPAMHUPOBATH U BBHITIOIHATH PabOTy B
YCIIOBHSIX pPE€aIbHOTO, BUPTYAJIbHOTO
UKOMOMHHPOBAHHOTO B3aHMOICHCTBUS;

- OCYIIECTBIIATH MO3UTUBHOE CTPATETUIECKOE
MOBEJICHUE B PA3JIMYHBIX CUTYaLUSX,
MIPOSIBIISITH TBOPUECTBO U BOOOPaKEHHE, OBITh
WHULAATHBHBIM

OBi1aieHUe YHHBEPCAJIbHBIMH
peryJsiTHBHbIMU JeHCTBUAMM:

r) IPUHATHE Ce0s U APYTUX JIIOACH:

- IPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX
JO/ICH IPU aHaAJIU3€ PE3yJIbTaTOB
JIeSATEIbHOCTH;

- YMETh TIAHUPOBATD U BBHIIOJIHATh XMMUYECKHIA AKCTIEPUMEHT (TIPEeBpaIICHUs
OpPraHMYECKUX BEILECTB [IPU HArpeBaHUH, TOJIyYE€HUE ITHIICHA U U3yYEHHE €ro CBOMCTB,
Ka4eCTBEHHBIE PEaKIIMH Ha aJibJACTH/IbI, KpaxMall, YKCYCHYIO KHCIIOTY; IE€HATYpaIHsI
O€eJKOB ITPU HArpeBaHMH, LIBETHbIE PEAKLIUU OEIKOB; IPOBOIUTH PEAKIIMA HOHHOTO
oOMeHa, OTpeeNIATh CPeay BOJHBIX PACTBOPOB, KAYECTBEHHBIC PEaKIIMHU Ha CylIb(at-,
KapOOHAT- U XJIOPU/I-aHUOHBI, HA KATUOH AMMOHMS; PeLIaTh IKCIIEpUMEHTAIbHbIE
3agaunno Temam "Mertamibl" u "Hemeramibl") B COOTBETCTBUM € TpaBUIIaMU TEXHUKH
0e30macHOCTH IIpU OOPAILEHNH C BELIECTBAMH U J1a00paTOpHBIM 000pyI0BAHUEM;
MPECTABIATh PE3yIbTaThl XUMUYECKOTO KCIIEPIMEHTA B (hopMe 3amucu ypaBHEHUI
COOTBETCTBYIOLUX PeakUUil U (GOpMyIUpoOBaTh BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;
-YMETb CaMOCTOSTEIIbHO IJITAHUPOBAThH M TPOBOIUTh XUMHUYECKHIA SKCIIEPUMEHT
(mostyueHue U U3y4eHHe CBOUCTB HEOPIraHUYECKUX M OPraHMYECKHX BEILECTB,
Ka4eCTBEHHBIE PEaKIUH YIIE€BOAOPOAOB PA3INUHBIX KJIACCOB U KUCIOPOACOACPKALIIX
OpPraHWYECKHX BEIECTB, PEIICHNE SKCIIEPUMEHTANBHBIX 3a/1a4 [0 PACIIO3HABAHUIO
HEOpPraHMYECKUX U OPraHMYECKUX BEIIECTB) C COOJIIOIEHNEM IPaBUIl O€3011aCHOTO
oOpalleHns ¢ BeleCTBaMHU 1 JaOOpaTOPHBIM 000py10BaHUEM, (POPMYIINPOBATH LIETH

M CCIJIEIOBaHMsI, IPEIOCTABIIATH B Pa3IM4HON opMe pe3ysibTaThl SKCIIEPUMEHTA,
aHAJIM3UPOBATh U OLEHUBAThH UX JOCTOBEPHOCTD;
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- IPU3HABATh CBOE MPABO U MPABO APYTUX
JIFOJIeH Ha OIIHOKU;

- pa3BHUBATh CIIOCOOHOCTH TOHUMATh MU C
MO3UIUH JIPYTOro YEJIOBEKA;

OK 07.
ConeilicTBOBaThL
COXPaHEHHIO
OKpY>Karoleu
cpenpl,

pecypcocOepexeHn

10, 3(ppexTuBHO
efcTBOBAThH B

B 06.1acTH 3K0J10r14ecKOro0 BOCIIUTAHUS:

- ¢(OPMHUPOBAHHOCTb IKOJIOTHUECKON
KYJbTYPbI, IOHUMAaHHUC BIUAHUA COLUATIBHO-
9KOHOMHUYECKHUX MPOIECCOB HA COCTOSIHUE
MPUPOTHON U COIMATILHOW CPEJIbl, OCO3HAHHE
rI100aBHOTO XapaKTepa 3KOJIOTHYECKUX
npo0Jem;

- IUTAHUPOBAHKE U OCYIICCTBIICHUE ICHCTBHI B

- chopMHpOBATH MPEACTABICHUS: O XUMUYECKON COCTABJISIONICH eCTECTBEHHOHAYYHON
KapTUHBI MUPA, POJIM XUMHUH B MIO3HAHUU SIBJICHUH NPUPOABI, B POPMUPOBAHUU
MBIIUICHHS U KYJIBTYPBI JINYHOCTH, €€ (DYHKIIMOHAILHON IrPaMOTHOCTH, HEOOXOMMOM
JUTS pEIICHUS MTPAKTUYECKHUX 3a]a4 U HKOJIOTUYECKH 0OOCHOBAHHOTO OTHOILICHUS K
CBOEMY 3JJ0pPOBBIO U IIPUPOJHOM CPEE;

- YMETh COOJII0/IaTh MPaBUiIa SKOJIOTUYECKH 11€TIECO00Pa3HOT0 MOBEICHUS B OBITY U
TPYAOBOM JAEATEILHOCTH B LIEJSAX COXPAHEHUS CBOETO 3/I0POBbS U OKPYKaroUen
MPUPOIHOMN Cpe/ibl; YYUTHIBATh OMIACHOCTh BO3/ACMCTBUS HA )KUBbIE OPTaHU3MBbI

YPE3BBIYANHBIX OKpYKalOIlIEeH Cpelie Ha OCHOBE 3HAHUS LIEJIEH ONPEAEIIEHHBIX BEIIECTB, IOHMMAas CMBICII IOKA3aTeNs MPEAEIbHON JONYCTUMOM

CUTYalUSIX YCTOMYMBOI'O Pa3BUTHS YEJIOBEYECTBA; KOHIICHTPaIlHH;
AKTUBHOE HEMPUATHUE ICUCTBUM, IPUHOCAIINX | - YMETh IPOTHO3UPOBATh, AHAIM3UPOBATH U OLIEHUBATH C IO3ULIMI IKOJIOTUYECKON
BpEIl OKPYXKAIOILEH Cpee; 0€301acHOCTH MOCJIEACTBUS OBITOBOM M IIPOM3BOJICTBEHHOM JIEATEILHOCTH YeJIOBEKa,
- YMEHHE MMPOTHO3UPOBATH HEOIATONIPHUSITHBIE CBSI3aHHOM C MepepadOTKON BEUIECTB; HCIIOIH30BATh IMOTYICHHbIC 3HAHUS JIJIS IPUHSATHS
3KOJOTHYECKHUE MOCICACTBUS IPaMOTHBIX PEIIeHUN TPOOJIEM B CUTYAIUSIX, CBA3AHHBIX C XUMHUEHH;
MPEANPUHUMAEMBIX JIEHCTBUH, IPEAOTBPAIATh | - YMETh OCO3HABATh OMACHOCTh BO3JICUCTBUS HA )KMUBBIE OPTaHU3MbI OMPEAEIEHHBIX
150:% BEILIECTB, IOHUMAasi CMBICJI TTOKA3aTeIs PEIEIbHON TOIYCTUMON KOHUEHTPALMH, U
- pacIIUPEHUE OMBITA IECSATEILHOCTH MOSICHATH Ha MIPUMEpax CriocoObl YMEHBIIICHUS U TTPEIOTBPAICHUS UX BPEIHOTO
AKOJIOTMYECKOW HAIIPABJIEHHOCTH; BO3JECHCTBUSA Ha OPTAaHU3M UYEIJIOBEKA.
- OBJIQJICHUE HAaBbIKAMU Y4EOHO-
HCCIIEIOBATENILCKOM, IPOEKTHOM U COLIMATIbHOM
JIeSITCILHOCTH;

[IK 2.1 0a30BBIE HCCIIENOBATENbCKUE JEHCTBUS Kak | - OCHOBBI 1a0OpaTOPHOI MPAKTUKH B MPoecCHOHATBHBIX J1a00paTopusx

UsroraBiuBaTh JacTh MMO3HABaTEIILHBIX YHUBEPCAITbHBIX

JIEKapCTBEHHBIE yueOHBIX  JCWCTBUI: BIaJEeTh OCHOBaMU

dbopmbI 11O METOJIOB HAYYHOI'O T[O3HAHHMS BEIIECTB U

peuenram u XAMHYECKUX PEAKIUM;

TpeOOBaHUAM — <¢dopMmynupoBath  meNMM M 33J1a4U

MCIUIMHCKUX HCCIIEI0OBaHUs, UCIIOJb30BaTh TOCTABJICHHEIE U

OpraHu3arui CaMOCTOSTCIILHO copMynHupOBaHHBIE

BOITPOCHI B KAUYCCTBC MHCTPYMCHTA ITO3HAHUA U
OCHOBBI i1 (POPMUPOBAHMSI TUIOTE3bI TI0
IIPOBEPKE  NPABWIBHOCTH  BBICKA3bIBAEMBIX
CYXKJICHUH;
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— BJIAJETb HaBbIKAMH  CaMOCTOSATEIBLHOIO
IJIAHUPOBAHUS M TPOBEACHUS YUYCHUUYECKUX
9KCIIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHUS
Ha0JII01aTh 3a X0JIOM nporecca,
CaMOCTOSITENILHO MIPOrHO3UPOBATh ero
pe3ynbTar, (opMmynupoBaTh 0000IIEHUS H
BBIBO/IBI OTHOCHUTEIILHO JIOCTOBEPHOCTH
pe3ysbTaTOB  MCCIEAOBAHUS,  COCTABIATH
000CHOBaHHBII OTYET O MPOJICTaHHOHN paboTe.
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2. CTPYKTYPA n COJAEP/)KAHUE OBIIIEOBPA30OBATEJBLHON
JUCHUITIIMHBI
2.1. O0beM JUCHUIIHHBI H BUbI y4eOHOH padoThI

Tabmuua 2 — O6beM 1 BUJBI paboT 10 001e00pa3oBaTeIbHON AUCIUILINHE

Buj yueOHoii padoThl O0bem B yacax
OBBEM OFPA3OBATEJBHOM MPOI'PAMMBbBI JTUCHUTIINHBI: 136
- TeOpeTH4YecKoe o0yyeHmne 40
B T.4.

PoeCCHOHATBHO-OPUEHTHUPOBAHHOE COJIEp)KaHKe (MMPAaKTHYeCKasi OJArOTOBKA) 15
- NIPaAKTHYeCKHe 3aHATHS 78
B T.4.

PO eCCHOHATBHO-OPUEHTHPOBAHHOE COJIEP)KaHKE (MMPAKTHYECKas TOJATOTOBKA) 29
- IPOMESKYTOYHAS ATTeCTAIUSs 18
B TOM YHCIIE:

KOHCYJIbTAIlNH 12
IK3aMeH 6




2.2. TemaTH4yecKHuil IUVIaH U coJep:KaHue YUeOHOM TMCUMILTHHBI
Tabmuma 2 — TemMaTudecKkuii II1ad TUCIATLINHEI

KoauuecTtBo AYAUTOPHLIX YaC0B

H Bcero B T.4. B oopme
anMeHOBaHMe Pa3/e/ioB U TeM . TeopeTH. NPaKTHY.
NPaKTHYeCKOMH
o0yueHnue 3aHATHUS
MOJArOTOBKH
PA3JIEJI 1. OCHOBBI CTPOEHUSA BEHIECTBA 8 1 4 4
Tema 1.1. CTpoeHue aTOMOB XUMHUYECKUX IEMEHTOB M IPUPOAA XUMUUECKOHN CBSI3H 4 - 2 2
Tema 1.2. [lepuoauyeckuii 3akoH u Tadauna /.M. Menneneera 4 1 2 2
PA3AEJI 2. XUMHNYECKHUE PEAKIIMN 12 6 4 8
Tema 2.1. Tunbl XUMHUYECKUX PEAKITAN 6 3 2 4
Tema 2.2. DnekTponauTryeckas JUCCOIMAIUS M HOHHBIH 00MeH 6 3 2 4
PA3JIEJI 3. CTPOEHUE 1 CBOMCTBA HEOPTAHUYECKHX BEIIIECTB 20 7 6 14
Tema 3.1. Knaccuduxaiys, HOMEHKIATypa U CTPOCHHE HEOPTraHMYECKHUX BEIIECTB 6 1 2 4
Tema 3.2. ®u3uko-XxuMHUYECKHE CBONCTBA HEOPTAHUYECKUX BEILIECTB 10 4 2 8
Tema 3.3. [Ipon3BoACTBO HEOPraHUUYECKUX BEIIECTB. 3HAYCHHE U IPUMEHEHUE B OBITY U Ha 4 2 2 2
IPOM3BOJICTBE
PA3JIEJI 4. CTPOEHUE 1 CBOMCTBA OPTAHMYECKHUX BEIIIECTB 32 10 14 20
Tema 4.1. Knaccuduxanus, ctpoeHrne 1 HOMEHKJIaTypa OpraHU4eCKUX BEHIECTB 12 2 4 8
Tema 4.2. CBoiicTBa OpraHMYECKUX COCTMHEHUI 16 5 8 8
Tema 4.3. Opranndeckne BellecTBa B KU3HEAEATEIbHOCTH yenoBeka. [IponszBoacTso u 6 3 2 4
IPUMEHEHHE OPTaHUYECKUX BEIIECTB B MPOMBIIUIEHHOCTH
PA3JEJI 5. KHHETUYECKHUE U TEPMOJUHAMHNYECKHUE 3AKOHOMEPHOCTH 8 4 2 6
MPOTEKAHUA XUMMNYECKHNX PEAKIIMIA
Tema 5.1. Kunernueckue u TepMOAMHAMUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUSI XUMUYECKHX 8 4 2 6
peakuuii. PABHOBECHE XUMHUECKUX PEAKIUN
PA3AEJI 6. IUCIIEPCHBIE CUCTEMBbI 6 3 2 4
Tema 6.1. /IlucnepcHble cucTeMbl B (PaKTOPHI UX YCTOMYHUBOCTH 4 2 2 2
Tema 6.2. ViccnenoBaHue CBOMCTB TUCIIEPCHBIX CUCTEM ISl MX WACHTU(DUKAIINH 2 1 - 2
PA3EJI 7. KAUECTBEHHBIE PEAKIIMA OBHAPYKEHUS HEOPTAHUYECKHUX U 6 1 2 4
OPTAHUYECKHUX BEIHIECTB
Tema 7.1. OOHapyxeHUE HEOPTaHNYECKUX KATHOHOB M aHUOHOB U OPraHMYECKUX BEIIECTB 6 1 2 4
OTJICNTFHBIX KJIACCOB C MCIOJIb30BAaHNEM KA4eCTBEHHBIX PEaKIni
PA3/IEJI 8. XUMUS B BBITY U TPOU3BOJICTBEHHOM JEATEJIBHOCTHU 4 2 - 4
YEJIOBEKA
Tema 8.1.Xumust B ObITY U IPOU3BOACTBEHHON AEATEIBHOCTH YEJIOBEKa 4 2 - 4
PA3JIEJI 9. UCCJIEJJOBAHUE 1 XUMHWYECKHNI AHAJIN3 OFBEKTOB 20 10 6 14
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BUOC®EPHBI

Tema 9.1. OcHOBBI Ta0OPATOPHOM MPAKTUKH B TPOPECCHOHATBHBIX J1a00paTOpUsIX

Tema 9.2. Xumudeckuii anaau3 nmpoo BOJIbI

Tema 9.3. Xumuyeckuii KOHTPOJIb KaU€CTBA MPOAYKTOB MUTAHUS

Tema 9.4. Xumuyeckuii aHaau3 Mpoo MOYBbI

NININ|

Tema 9.5. HccnenoBanne 00beKTOB 6uocheps

WINININ| -

DN N NN

KoncyabTanmumu

IK3aMeH

-
O’N@bhbl\)

BCEI'O

136

44

40

78
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Tabmuma 3 — ConeprkaHue TUCIUTUTMHBI

HaumenoBanue Conep:xanue (0CHOBHOE M PO ecCHOHAIBLHO-OPHEHTHPOBAHHOE), J1a00paTOPHbIE U O0bem |Dopmupyemble
pa3aesioB M TeM NPaKTHYeCKHEe 3aHATHS, IPUKJIAJTHON MOY/Ib 4acoB KOMIIETCHIIMHU
1 2 3 4

PA3JAEJI 1. OCHOBbBI CTPOEHHUA BEHIECTBA 8
Tema 1.1. Conep:xanue 4 OK 01
CrpoeHue aToMOB 1. CoBpemeHHasi MO/ieJIb CTPOEHHUSI aTOMA. 2
XUMHUYECKHUX OnekrpoHHas KoHdurypamus aroma. Kiaccudukaims XMMUYECKUX JIEMEHTOB (S-, P-, d-dJIEMEHTHI).
JJIEMEHTOB M Mpupoaa | BasieHTHble  37€KTpoHBI.  BaneHTHOCTb.  DJIEKTpOHHAs  OpUpPOAAa  XMMHUYECKOW  CBS3M.
XUMUYECKOH CBSA3U OnekTpooTpulaTebHOCTh. KoBajeHTHast CBA3b, €€ Pa3HOBUJHOCTH U MEXaHU3Mbl 00pa3oOBaHUs

(0OMEHHBI U JTOHOPHO-aKIEeNTOpHbIN). MoHHas cBsi3b. Meramnudeckas cBs3b. BomoponaHasi cBs3b.

MexMonekyspHble B3auMoaecTBus. M30Tomnbl, OCHOBHOE U BO30YXIEHHOE COCTOSHHE aToMa,

ruOpHUIU3aIs AaTOMHBIX OpOUTAIICH.

B T.Y. IPAKTHYECKHE 3aAHATHSA 2

I13 Nel. Pemienue npakTHYeCKHX 3aJaHNH HA COCTaBJIeHHE 3JIeKTPOHHO-TPpaduueckux Gpopmy.a 2

9JIeMEHTOB 1—4 mepuosioB, ANEKTPOHHBIX (HOPMYN MOJEKYN M OMpeielieHue Tuma cBs3u. PemeHue

3aJ]laHUl Ha MCIOJb30BAaHME XMMHYECKOW CHMBOJMKM M HA3BaHWM COEAMHEHUIN MO HOMEHKIIATYpE

MEXIYHAPOJAHOTO COK3a TEOPETUYECKOM M MPUKIAJHOM XUMUUM U TPUBHAIbHBIX HA3BaHUM IS

COCTaBJICHUS] XUMHYECKHX (OpPMYJ IBYXaTOMHBIX COECJUHEHHH (OKCHIIOB, CyIb(UIOB, TUIPUIIOB U

T.I.) U APYTUX HEOPraHNYECKNX COEIMHEHUHN OTAEIbHBIX KIaCCOB.
Tema 1.2. Conep:xanue 4 OK 01,
Ilepuognueckuii 3akoH | 2. Ilepuonmyeckasi cucreMa xumuueckux 3jiemeHToB JI.U. MenaeseeBa. 2 OK 02
u Tabmuna J{.U. Ouznueckuii cmbicn Ilepuonnueckoro 3akoHa (.M. MenneneeBa. 3aKOHOMEPHOCTH H3MEHEHMS [K 2.1
Menneneena CBOWCTB XMMHUYECKUX HJIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUU C

MIOJIOKEHUEM XMMHYECKOro 3jeMeHTa B llepuonnueckoi cucreme. MHUpPOBO33pEHUYECKOE M HAYYHOE

3HaueHue Ilepmonnueckoro 3axona [I.MI. Menneneesa. IIpornoser [I.1I. MenneneeBa. OTkpbiTHE

HOBBIX XUMHUYECKHUX AJIEMEHTOB.

B T.4Y. IPAKTHYECKHE 3aHATHS 2

I13 Ne2. PenieHue npakTHKO-OPHEHTHPOBAHHBIX TEOPETHYECKHUX 3aJaHUM 2 (1%}

Ha XapaKTepH3alMI0 XUMHUYECKUX JJIEMEHTOB «METAUIMYECKHEe / HEeMETaJUIMYECKHE CBOHCTBaAY,
JEKTPOOTPHUIIATENFHOCTh M CPOJICTBO K JJIEKTPOHY XUMHYECKHX DJIEMEHTOB B COOTBETCTBHE C HUX
AJIEKTPOHHBIM CTPOCHHMEM M IOJOXEHHEM B NMEPUOJUYECKON CHUCTEME XMMMUECKUX 3iaemeHToB J[.U.
MenneneeBay. Pemienne pacueTHbIX 3ajjad Ha HaxOXKIEHHE OTHOCHUTEIBHOW MOJIEKYJISIPHON MAaccChl.
OmnpeneneHne MaccoBOM JIOJIM XMMHYECKHX 3JIEMEHTOB B CJIOXHOM BemiecTBe. CocTaB, CTpoeHHE
MOJIEKYJL.

1
HpO(beCCPIOHaJ'IBHO-OpI/IeHTI/IpOBaHHOC COACPIKaHUC
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PA3JIEJ 2. XUMMNYECKHUE PEAKIINU

12

Tema 2.1. Tumnsl
XUMHUYECKUX PEAKITUI

Conep:xaHue

3.  Kuaaccudukauus 4 TUNBI XHMHYECKHUX PeaKIHii ¢ yYacTHeM HeOPraHUYeCcKHX BellecTB.
KonuuecTBeHHbIe OTHOLIEHUSI B XUMUU. OCHOBHbBIE KOJIMUECTBEHHBIE 3aKOHBI B XMMHMH U PAcuUeThl 110
YpaBHEHUSAM XHUMHUYECKHUX peakuuil. Moip Kak eIuHHIIa KOJM4YecTBa BemiecTBa. MomsipHas Macca.
3aKOHBI COXpPAHEHHUsI MACChl U PHEPruu. 3akoH ABoraapo. MossipHblii 00beM razoB. OTHOCUTEIbHAS
IUIOTHOCTh Ta30B. Peakiuu KomIiekcooOpa3oBaHMsS C y4yaCTHEM HEOPraHMYeCKHX BellecTB (Ha
IpUMepe THIPOKCOKOMIUIEKCOB IMHKA U QJIFOMUHMS).

2 (1%)

B T.4. IPAKTHYECCKHE 3AHATHUA

I13 Ne3. CocrasiieHue ypaBHeHHUIl peaKuii cOeIUHEHHUsI, PA3JI0KeHUs1, 3aMellleHus], 00MeHa.
VYpaBHeHHs]  peakuMii TOpEHHs, HOHHOTO OOMEHa, OKHCJICHHs-BOCCTaHOBIEHHUs.  Pacuer
KOJIMYECTBEHHBIX  XAapaKTEPUCTUK MCXOJHBIX BEUIECTB M  IMPOAYKTOB  peakiuu. Pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTUK IPOJYKTa PEAKIMH COCIUHEHMS, €CIM OJIHO M3 BELIECTB JIaHO B
U30BITKE W/WIM COACPXKUT IMpuMecH. Pacder MaccoBoil WM OOBEMHOM IONMM BBIXOJA IMPOAYKTa
pPEaKuu COEAMHEHHUs OT TEOPETUYECKH BO3MOXKHOro. PacueT 0O0beMHBIX OTHOLIEHUH ra3oB. Pacuer
Macchl (00beM, KOJIMYECTBO BEIIECTBA) MPOAYKTA PEAKIMH, €CIIM OJHO W3 BEIIECTB JaHO B BHJE
pacTBOpa € OIpeIeIEHHON MacCOBOM J10J1€i paCTBOPEHHOTO BELIECTBA.

2 (1%)

I13 Ne4. Pemienne ypaBHeHUH OKHMC/IeHHSA-BOCCTAHOBJICHMS.

Crenenp okucienus. OKMCIUTEND U BOCCTAHOBUTENb. OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIE PEAKIIUH B
pUpOJie, MPOU3BOJCTBEHHBIX IMpoLeccaX M IKU3HEAEATEIbHOCTH OpraHu3MoB. OKHUCIUTENBHO-
BOCCTAHOBUTENIbHBI  NOTeHIMan  cpenbl. CocTaBleHME M ypaBHUBAHUE  OKUCIMTEIBHO-
BOCCTAHOBUTENIbHBIX pPEAKIMM METOJOM D3JEKTPOHHOro OanaHca. TUNUYHBIE HEOpPraHUYECKHe
OKHCJIUTEIN U BOCCTAHOBUTENH. DIIEKTPOJIN3 PACTBOPOB U PACILIABOB COJIEH.

2 (1%)

OK 01
OK 02,
OK 02
IIK 2.1

Tema 2.2.
DIEKTPONUTHYECKAS
JIUCCOITUAITASA ¥ MOHHBIN
oOMeH

Conep:xanue

4. Teopus 3/1eKTPOJIUTHYECKOI Aucconuanun. Peakninu HOHHOTO o0MeHa.

COCTaBJ'IeHI/Ie peaKHI/Iﬁ HNOHHOTI'O O6M€Ha HYTGM COCTABJICHUSA HUX IIOJIHBIX U COKpaHIGHHI)IX NOHHBIX
ypaBHeHud. [waponus coneil. 3HaueHHe TUApoONIHM3a B OHUONOTMUYECKHX OOMEHHBIX MpoIlleccax.
HpI/IMeHeHI/Ie rpmponma B HpOMI)IH_U'IeHHOCTI/I.

2 (1)

B T.Y. IPAKTHYECCKHUEC 3AHATUSA

IT3 NeS. Pemienue 3aga4 Ha cocTaBJIeHHE PeaKIMii HOHHOIO 00OMeHa
IMyTEM COCTABJICHUA MX IMOJIHBIX U COKPAIICHHBIX MOHHBIX ypaBHeHHﬁ. Pemenne 3aJa4 Ha COCTaBJICHUEC
MOJIEKYJISIDHBIX ¥ MOHHBIX YpaBHEHUI TUPOJIN3A, ONPEIEIICHUE CTEIEHN THIPOIIN3a.

2 (1%)

I13 Ne6. Peakuuu rugposimza
HccnenoBanue cpelbl pacTBOPOB coJiel, 00pa30BaHHBIX CHIIBHBIMH W CIA0BIMU MPOTOIHTAMU, U UX
pEeaKIMii ¢ pacTBOpaMH IesIoun U kKapOoHaTa HaTpusi. COCTaBJICHHE PEaKIIMil THIPOJIN3a COJICH.

2 (1%)

OK 01,
OK 02
[K 2.1

PA3JIEJI 3. CTPOEHUE ¥ CBOMCTBA HEOPTAHUYECKHX BEIIIECTB
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Tema 3.1.

\ Coaep:xanue

OK 01,
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Knaccudukanus,
HOMECHKJIaTypa 1
CTpOCHHE
HEOPraHHYECKUX
BEILIECTB

5. Kuaaccupuxanns, HOMEHKJIATYPa U CTPOeHHE HEOPraHMYeCKUX BelleCTB

[Ipeamer HeopraHWYeckoW XWMHUH. B3anmMocBsS3p HeopraHWYeckux BemecTB. Kaccudukarms
HeopraHuyeckux BemiecTB. [Ipocteie U cnoxkHble BemecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB
(OKCcHBI, THAPOKCHUIBI, KUCIOTHI, coii). HoMeHknaTypa n Ha3BaHHE HEOPTraHMUYECKUX BEIIECTB UCXOIS
U3 UX XUMHYECKON (hOPMYJIIbI HIIM COCTABIICHUE XUMHUECKON (DOPMYITBI HICXO/SI M3 HA3BAHUS BEIIIECTBA
[0 MEXIYHapOJHOM WJIM TPUBHUAJIBHON HOMEHKIAType. MEeXMOJIEKyIsIpHble B3aWMOJICHCTBHUS.
KpucramnoruapaTtel. ArperatHble COCTOSHUS BemlecTBa. Kpucrammndeckue u amop(HBIC BEIIECTBA.
Tunbl KPUCTAITUNYECKUX PEIIETOK (aTOMHAsi, MOJIEKYJIIpHasi, HOHHAs, METaJJIn4YecKasi). 3aBUCUMOCTh
(GU3MYECKUX CBOMCTB BEIIECTBA OT THIA KPUCTAUIMYECKOH pemeTku. [IpuamHBI MHOTO0Opa3us
BeniecTB. COBpeMEHHBIE MPEACTABICHUSI O CTPOCHHM TBEPJBIX, )KUJIKUX U TIa3000pa3HbIX BEILECTB.
Kuakne Kpuctasibl.

B T.Y. IPAKTHYCCKHEC 3aHATUA

113 Ne7. Pemienne 3aaa4 Ha pacyeT MAcCCOBOHM [J0JIM XMMHUYECKOr0 3j1eMeHTa (CoeJUHEHHs) B
MoJIeKyJie

Pemennie mpakTHuecKUX 3alaHU MO KiIacCU(UKALKUKA, HOMEHKJIATYpe M XUMHUYECKUM (GopMyliaM
HEOPraHWYECKUX BEIIECTB PA3JIMUHBIX KJIACCOB (HA3bIBaTh U COCTABIATH (POPMYINIBI XUMUYECKUX
BEIIECTB, OINPEAENsATh MNPUHAMICKHOCT, K Kiaccy). Ilouck wuHpoOpManmuu MO Ha3BaHUSIM,
UICHTUPHUKATOPAM, CTPYKTYPHBIM (hOPMYITaM.

N

113 Ne8. Ilosryyenune n aHAJIM3 CBOMCTB OCHOBHBIX KJIACCOB HEOPraHUYeCKHUX BelleCTB.
[Toryuenue u cBoiicTBa Bojgopona. [Tonyuenue u cBoiicTBa OKCHIOB (OKCHJIa MarHus, OKCuja XpomMa
(ITT), oxcuna nunka). [lonydyenue u uccieoBaHne CBOMCTB OCHOBAHMI, KUCIIOT, COJICH.

2 (1)

OK 02
IIK 2.1

Tema 3.2. dusuko-
XHUMHUYECKHE CBOMCTBA
HeopraHqucm/Ix
BEILIECTB

Conep:xanue

10

6. Mertaniabl. XUMHYeCKHe CBOHCTBA OCHOBHBIX KJIACCOB HEOPIaHUYEeCKHUX BellleCTB

O6mue gusnyeckue 1 XuMudeckue cBoiictBa MetamioB. CriocoObl mosyyeHusi. 3HaueHUue METaIoB U
HEMETAJUIOB B IIPUPOAE M KU3HEACATEIbHOCTU YEJIOBEKAa M OpraHu3MoB. Kopposust MeTamioB: BUAbI
KOPPO3HUH, CIIOCOOBI 3alIUTHl METAIIOB OT Koppo3uu. Hemeramipl. O0mue pusndeckue 1 XUMUYECKUE
cBoiicTBa HemeTaiioB. Tumuunbele cBoicTBa MetauioB [Y— YII rpymn. Knaccudukanums u
HOMEHKJIaTypa CO€AMHEHUI HeMeTauioB. KpyroBopoTel OMOT€HHBIX JIEMEHTOB B mpuponae. OKCHBbI,
TUAPOKCUABI, KHUCIOTHI, COJM M Jp. 3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB IPOCTHIX BELIECTB,
BOJIOPOJIHBIX COEJIMHEHHMN, BBICHIMX OKCHJIOB U THIPOKCHJIOB.

B T.Y. IPAKTHYCCKHUEC 3AHATUSA

I13 Ne9. CocraBiieHHe ypaBHEHMH XHMHUYECKHMX PeaKkUMil ¢ y4acTHeM IPOCTBIX M CJIO0MKHBIX
HEOPraHMYeCKHX BellecTB: OKCHIOB METAUIOB, HEMETAUIOB W  aM(OTEPHBIX HJIEMEHTOB;
HEOPraHMYECKUX KHUCJIOT, OCHOBAaHMH M aM(OTEpHBIX THUJIPOKCHIIOB, HEOPraHMYECKHUX COJeH,
XapaKkTEePU3YIOLUX UX CBOKCTBA.

2 (1%)

113 Ne10. HUccaenoBanue pusnyecknx U XMMUYECKUX CBOMCTB METAJLJIOB.
JlaboparopHas pabora «CBoiicTBa MeTayuiOBY». PelieHue 3KCIEPUMEHTANTbHBIX 3a7ad MO CBOWCTBAM

2 (1)

OK 01
OK 02,
OK 02,
IIK 2.1
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XUMHUYECKHM CBOMCTBaM MCTAJIJIOB, IO PACTIO3HABAHUTIO U NTOJTYUCHUTIO COGI[I/IHCHI/Iﬁ MCTAJJIOB.

I13 Nell. PemieHue NpPaKTHKO-OPHMEHTHPOBAHHBIX TEOPeTHYECKHUX 3aJaHWl Ha CBOMCTBAa M 2 (1%)

NoJiydeHne HeOPraHnyecKnX BellecTB.

I13 Nel2. UccaenoBanmne pu3nuecKux 1 XMMHUYECKHUX CBOCTB HEMETAJLJIOB. 2 (1%)

JlaboparopHas pabora «CBoiicTBa HEMETAIOBY. Perienne skcrepuMeHTalbHbIX 3a/1a4 110 CBOWCTBAM

XUMHUYECKHM CBOMCTBAM HEMETAJUIOB, 110 PACIIO3HABAHUIO U MTOJIYYEHHUIO COEIMHEHUN HEMETAJLIOB.
Tema 3.3. Conep:kanue 4 OK 01
[IpousBoacTBO 7. OOmme nmpeacTaBjaeHusi O NPOMBILJIEHHBIX CIIOC00AX MOJyYeHHs] XUMHUYECKUX BellleCTB 2 (1%) OK 02
HEOPraHUYECKUX (Ha mpuMepe TMPOM3BOACTBA aMMMaKa, CEPHOM KHUCIOTHI). UYUepHas ¥ IBETHas METaJUTypTHs. OK 04,
BELIECTB. 3HAUEHUE U [TpakTHueckoe MPUMEHEHHE JIEKTPOJIN3a JUIS IOJyUEHUS LIEIO0YHbIX, 1IET0YHO3EMEIbHBIX METANIOB OK 02,
IpUMEHEHHE B ObITY U Ha| 1 amoMuHus. CTEKIIO ¥ CHITMKATHAS MPOMBIIIIEHHOCTD. [IpobiieMa 0TX0/10B U MOOOYHBIX MPOIYKTOB. K 2.1
IpOu3BOJCTBC B T.Y. IPAKTHYECKHUE 3AHATHUSA 2

I13 Nel3. Pemenne npakTuko-opueHTUPOBAHHBIX 32IaHUI 0 POJIM HEOPTraHMYECKOH XMMHUHU B 2 (1%)

Pa3BUTUM MeTHIIUHbI
PA3JIEJ 4. CTPOEHUE U CBOMCTBA OPTAHMYECKUX BEIIIECTB 34
Tema 4.1. Conep:kanue 12 OK 01,
Knaccudukanmus, 8. B3auMoCBSI3b HEOPraHHYECKHX U OPraHUYeCKHX BeleCTB. 2 OK 02
CTpOCHHE U [Ipeamer oprannueckoil XuMuu. XMMUYECKOE CTPOEHUE KaK MOPSII0K COEIUHEHUS aTOMOB B MOJIEKYJIE K 2.1
HOMEHKJIaTypa COIIACHO MX BaJIEHTHOCTU. OCHOBHBIE MOJIOKEHUSI TEOPUU XUMHUYECKOIO CTPOEHHSI OpraHM4YeCKHX
OpPraHMYECKUX BEIIECTB | coequHeHnil A.M. byriepoBa. YriepoaHbIl CKEIET OPraHUYECKOW MOJEKYJbl. MONEKyIsSpHbIE U

CTPYKTYpHBI€ (pa3BEPHYThIE, COKPALICHHbIE) XUMUYECKHE (POPMYJIBL.

9. 3aBHCHMOCTB CBOICTB BeleCTB OT XUMHYECKOI0 CTPOEHHS MOJIEKY.I. 2 (1%)

N3omepust u u3oMepsl (CTPYKTypHas, TeomeTpuyeckas (uuc-tpaHc-uzomepus). KpatHocTb

xummudeckoi cBsi3u. [lonstue o pyHkunoHansHo# rpynme. [IpuHuner Kiaccudukamy opraHuuecKux

coenquHeHU. MexayHapoaHass HOMEHKJIaTypa M INPUHIMIBL HOMEHKJIATyphl OpraHMYECKHX

COCIMHEHUI.

B T.Y. IPAKTHYECKHe 3aHATHS 8

I13 Nel4. HoMeHKJIATypa OPraHM4ecKuX COeJHHEHUH OTIeIbHBIX KJIACCOB 2

(HachlllIEHHbIE, HEHACBIIIEHHbIE M apOMaTHYECKHE YIJIEBOJAOPOJIbI, CIUPTHI, (DEHOJIbI, albIeTU/Ibl,

KETOHBI, KapOOHOBBIE KUCIIOTHI U Jip.) CocTaBieHUE MOIHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (OpMYI

OpraHMYECKHUX BEIIECTB OTJENbHBIX KJIACCOB, MCIONb3ysd WX Ha3BaHUS IO CHUCTEMAaTHYECKOM

HOMEHKJIATYpE.

113 NelS. M3rorosJieHHe Moesell MOJIEKYJI AJIKHHOB, MX H30MEpPOB 2

IT3 Ne16. Pacuers! npocreiimeil (popMyJibl OpraHn4YecKOl MOJICKYJIbI, HCXOASl U3 3JIEMEHTHOIO 2

cocTaBa

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

TOpPEHHs1, OTHOLICHHUsI K OPOMHOI BOJIe M pacTBOpPY NepMaHranara kanusi. Jlabopatopnas padora
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Tema 4.2. CBolicTBa Conepixanue 16 OK 01
OPTraHUYECKHUX 10. ®Pu3uK0-XHUMHUYECKHE CBOICTBA OPraHUYECKHUX COETUHEHUI OTeJbHBIX KJIACCOB. 2 (1%) OK 02
COCTMHEHU I OCOOCHHOCTH KJIaCCH(PMKAIMU U HOMEHKJIATypbl BHYTPH Kjacca; FOMOJOTHYECKHH psan U oOmas OK 04,

dbopmyna; nzomepus; GuU3NIECKre CBONCTBA; XMMUYECKUE CBOMCTBA; CITOCOOBI MOJIYUCHUSI. OK 02

11. TIpemeabHble, HENpeaeIbHbIE, APOMATHYECKHE YIIIEBOAOPOIbI. 2 (1%) 1K 2.1

['opeHne MeTaHa Kak OJJUH M3 OCHOBHBIX MCTOYHHMKOB TEIUIA B IPOMBINIIEHHOCTH U ObITy. CBOMCTBa

MPUPOJHBIX YIIIEBOJOPOIOB, HAXOXK/IEHUE B PUPOJE U IPUMEHEHUE AJIKaHOB;

I"'opeHue aneTuiIeHa Kak HCTOYHUK BBICOKOTEMIIEPATYPHOT'O TUIAMEHU JJIs1 CBAPKU M PE3KH METAJUIOB;

12. Kucjopoacoaep:kamme coeiMHeHUsl. A30Tcoaep:Kaliue coeTnHeHnst 2 (1%)

(crtupThl ¥ (EeHONbI, KapOOHOBBIE KUCIOTHI U I(HPHI, aTbIETHIbl U KETOHBI, JKUPBI, YITIEBOJBI).

[TpakTHyeckoe MPUMEHEHHE STWICHIVIMKONS, TiuiepuHa, ¢eHona. Ilpumenenue dopmanbaeruaa,

aneTalbJerua, yKCYCHOM KHCIOThl. Mplla Kak COJIM BBICHIMX KapOOHOBBIX KHCJIOT. Motomue

CBOICTBa MbUIa. AaMUHBI 1 aMHUHOKHCIIOTHI, OCJIKH.

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

Peakunonnsie nenTpol. Pagukansl. [lepBoHavyanbHble MOHATHS O THIAX U MEXaHU3MaxX OPraHUYEeCKHX

pEaKLHiA.

B T.4Y. IPAKTHYECKH e 3aHATHS 8

I13 Nel8. ITosryyeHue 3TUIeHA lernapaTanuei 3 TUI0BOI0 CIMPTA. 2

JlaGopatopHas pabota BzaumoseiicTBue 3tuineHa c 6poMHOI BOJOH, pacTBOPOM IEepMaHIraHaTa Kajusl.

CpaBHeHuE MJIaMEHU 3TUJIEHA C IJIAaMEHEM IPEAENbHBIX YIJIEBOAOPOIOB (MeTaHa, MponaH-0yTaHOBOM

CMECH)»

I13 Ne19. CocraBiieHue peakiuil NpUCOeANHEHUS] M OKUCJIEHUS HAa MpuUMepe 3TUiIeHa. Pemenue 2

pacyeTHBIX 32124

C MCIOJIb30BaHUEM IJIOTHOCTH ra30B IO BOJAOPOY U BO3IYXY.

I13 Ne20. IIpoBegeHne XUMHUYECKUX PeaAKIHI ¢ AHUJINHOM M IVIHIHUHOM 2 (1%)

JlaGopatopHas pabota «OOpa3oBanue coneil anunuHa. bpomupoBanue anminHa. O6pa3zoBaHue cone

rnyHa. [lonyyenre MeIHOM cosn IIMiHay. Penenne skcriepuMeHTaIbHbIX 3a4a4.

IT3 Ne21. PemieHue pacyeTHbIX 3aJa4 10 YPABHEGHHMSAM peaKUWi ¢ y4acTHEeM OPraHMYeCKHX 2

BelleCcTB.

Pemenune nemnodek mpeBpallleHWI Ha TEHETUYECKYIO CBSI3b MEXKJY KJIaccaMd OpraHUYeCKUX

COCIMHEHUN C COCTABJICHMEM HA3BaHWM OpPraHWYECKWX COCIWHEHUHW 10 TPUBUAIBHOM WU

MEXYHApOJAHON CUCTEMAaTUYECKOM HOMEHKIIATYD.
Tema 4.3. Conep:xanue 6 OK 01
Oprannueckue Beniectsa | 14. BuoopraHu4yeckue coeIMHEHMSI. 2 (1%) OK 02
B JKU3HEIESITEIIbHOCTH [Ipumenenue u OuooruvecKas poJib yriieBo10B. OKUCICHUE YIIIEBOJAOB — HICTOYHUK YHEPTUHU KUBBIX OK 04,
YeJI0BEKA. opranu3MoB. OO0JIaCTH TNPUMEHEHHs] aMUHOKHCIOT. I[IpeBparieHusi OEJIKOB MUIIM B OpraHU3ME. OK 02,
[IpousBoAcCTBO U buonornueckne dhynkumm 6enkoB. buomornueckne GyHKIHMHM KUPOB. Posib opraHWYecKol XUMUU B K 2.1
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IIPUMEHEHHUE
OpraHUYECKUX BELIECTB
B [IPOMBIILIIICHHOCTH

penieHuu mpobaem muiieBor 6e3onacHocTu. HykiienHOBBIE KUCIOTHI: cOCTaB U cTpoeHue. CTpoeHue
HykiaeotusioB. CoctaB HykienHoBblx kucior (JJHK, PHK). Ponsp HyKIEHMHOBBIX KHCIOT B
KU3HEJEATEIIbHOCTH OPTaHU3MOB. POJIb OpraHn4YecKoil XMMHUH B PEIICHUN MPOOIEM dHEPTEeTHICCKON
0€30MacHOCTH, B Pa3BUTHH MEIUIMHBI, CO3JaHIUH HOBBIX MAaTE€PHAJIOB, HOBBIX MCTOYHHKOB 3HEPIUU
(asibTepHATUBHBIE MCTOYHUKHM SHEpruu). OnacHOCTh BO3JCHCTBUA HA JKUBBIE OpPraHU3MbI
OpPraHMYECKUX BEIIECTB OTAENbHBIX KJIACCOB (YIJIEBOAOPOIbI, CIUPTHI, PEHOJBI, XJIOPOPraHUIYECKHE
MIPOU3BOJIHBIC, ATTbACTUIBI U JIP.), CMBICJI ITOKA3aTeNsl NPEIEIbHO TOMYCTUMON KOHIICHTPALIUH

B T.Y. IPAKTUYICCKHUEC 3aHATUSH

113 Ne22. UnenTu(pukanuss OpraHudecKux coeJUHHEHUH OTAeJIbHbIX KJIACCOB
(Ha mpuMepe abETUI0B, KpaxMaia, YKCYCHOW KUCIIOTBI) C UCIIOJIb30BAHUEM UX (DU3UKO-XUMUYECKUX
CBOMCTB M XapaKTEPHBIX KAYECTBEHHBIX PEaKIMi. PereHue mpakTUKo-OpUCHTUPOBAHHBIX 3aIaHUH 110
COCTABJICHUKO XHMHUYCCKHUX peaKHI/If/'I, OTpa)KaIOHII/IX XI/IMI/ILIGCKy}O AKTHUBHOCTH OpFaHI/IT-ICCKI/IX
COCIMHCHUH B PA3IMYHBIX cpefax (MMPUPOIHBIX, OMOJOTHUECKHX, TEXHOTEHHBIX ).

2 (1%)

I13 Ne23. Jlenatypauus G6esnka npu HarpeBanuu. LIBeTHble peakuuu 6e1koB.
Bo3HUKHOBEHHE aHAIUTUYECKOTO CUTHAJIa ¢ TOYKU 3PEHUS XUMHUYECKUX MPOILIECCOB MPU MPOTEKAHUU
KaueCTBCHHOW PEAKIINH, TO3BOJISIIONICH HICHTHOHUIIMPOBATH MPEJI0KCHHBIC OPraHUYEeCKHIE BEIECTRA.

2 (1%)

PA3JIEJI S5. KHHE

TUYECKHE MW TEPMOJIUMHAMUYECKHUE

3JAKOHOMEPHOCTHU HPOTEKAHMUA

XUMHYECKHUX PEAKIIMIA

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

Conep:xanue

15. Xumnueckue peakuuu. Knaccupuxkanusi XuMu4ecKnxX peakiuii:

- 1o (a30BOMy cCOCTaBy (TOMOT€HHBIE W TeTEpOreHHbIE), 0 HCIHOJIb30BAHUIO KaTalU3aTopa
(kaTamuTHYecke W HekartaauTuueckue). CKOpoCTh peaklluy, €€ 3aBUCUMOCTb OT Pa3IMYHBIX
(akTOpOB: MPUPOJBI PEATHPYIOIIMX BEIECTB, KOHIEHTPALUU Pearupyrolux BeleCTB, TEMIEPATyphbI
(mpaBuno Bant-T'odda), mmomann peakMOHHON MOBEPXHOCTH, HaIWuus KaTanusartopa. Poib
KaTaJIn3aTOpPOB B IIPUPOJE U MPOMBIIUIEHHOM POM3BOJCTBE. JHEPTUA AaKTUBALIMA. AKTUBUPOBAHHBIN
komiuiekc. Karanusatopsl u katanu3. Poip  kaTanuM3atopoB B MPUPOAE M HPOMBINIJIEHHOM
IPOM3BOJICTBE. — MO TEIIOBOMY 3((deKTy (9K30TepMUUECKHe, YHIO0TEPMUUYECKHE), IO 00PATUMOCTH
(oOpatumble U HeoOpatumble). TemioBble 3(h(EKTH XUMHUECKUX peakuuid. TepMoxumuyeckue
ypaBHeHHs. OOpaTUMOCTh peakiuil. XHMHUYeCKoe paBHOBECHE M €ro CMEILIeHHE IO0J JeicTBHEM
pa3ianyuHbIX (aKTOpOB (KOHILIEHTpAILMs peareHTOB WU MPOAYKTOB peaklllH, JaBlIieHUE, TEMIIepaTypa)
JUISL CO3/IaHUS ONTUMAJIbHBIX YCIOBUH MPOTEKaHUsI XUMHUECKUX MporieccoB. [loHsTHE 00 SHTANBIUN U
suTpornmu. DHeprus ['m66ca. 3akon ['ecca u crnenctBusi u3 Hero. Ponb cMmemieHus: paBHOBECHS B
TEXHOJIOTMYECKHUX IIPOLECCAX.

2 (1%)

B T.9. IPAKTHYECCKHUE 3AHATHUSA

I13 Ne24. Omnpepnenenue 3aBHCHMOCTH CKOPOCTH PeaKIMH OT KOHLEHTPALMH Pearupyroumx
BelllecTB
VccnenoBanne 3aBHCHMOCTH CKOPOCTH pEakIMM OT KOHUeHTparuu. OnpenesneHre KOHCTaHTHI

2 (1%)

OK 01
OK 02,
OK 02,
[K 2.1
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CKOPOCTH peakiuy rpa@u4eckuM METOAO0M.

IT3 Ne25. Pemenne NpakTHKO-OPHEHTHPOBAHHBIX 3a/laHMii HA NpPUMeHeHWe npuHouna Jle-
lareane

AJI1 HAXOXKIACHUSA HAIIPaBJICHUA CMCIICHUSA PAaBHOBCCHA XUMHYECKOM pCakiium W aHaJInu3 (baKTOpOB,
BIIMSIIOIMX Ha CMEIIEHUE XMMUYECKOro paBHOBecHs. BinsHue pasnuyHbIX (pakTOpoB Ha M3MEHEHUE
paBHOBECHUsSI XHMMHUYECKUX peakUMid. 3aKkoH JAEHCTBYIOIIMX MacC W KOHCTaHTa XHWMHUYECKOTO
paBHOBecHs. PacdyeTsl paBHOBECHBIX KOHIICHTpALMH pEarupyrollux BEIIECTB M MPOLYKTOB PEaKLU.
Pacuets! TemoBoro 3¢ dekra peaknuu.

2 (1%)

13 Ne26. H3yuyeHue BJIAMSIHUS PA3JIHYHBIX (PAKTOPOB HA CMellleHHe XUMHYECKOTr0 PAaBHOBeCHSI.
HccnenoBanue BIWSHUS WU3MEHEHUS KOHIIEHTpPAIMM BEILLECTB, PEaKLMU CPEIbl U TeMIEepaTyphbl Ha
CMEUICHUE XUMHUYECKOro paBHOBecHs. (CpaBHEHME IOJIYYEHHBIX pPE3YJIbTaTOB C TEOPETUUECKHU
IIPOTHO3MpYEeMBIMH Ha ocHOBe npuHiuna Jlelllarense.

2 (1)

PA3JIEJI 6. IMCIIEPCHBIE CUCTEMbI

Tema 6.1. Conep:xanue

Hucnepcueie cucremel 1 | 16. JIncnepcHbie cucteMmsbl. Kosstonanbie cucrembl. UCTHHHBIE pACTBOPBI.

(dakTophI UX PactBopenne kak ¢(usuko-xumudeckuit mpormecc. PactBopel. CrocoObI MPHUTOTOBICHUS PACTBOPOB.
YCTOMYUBOCTH PactBopuMocTh. MaccoBast 107151 paCTBOPEHHOTO BeliecTBa. [IpeiebHO JOMYCTHMBIC KOHIICHTPAIIUU U
UX UCIOJB30BAHUE B OIICHKE HKOJIOTUIECKON O€30MacHOCTH.

Knaccudukanus aucnepcHbIx cucteM o coctaBy. CTpoeHue U (pakTopbl yCTOMUHMBOCTH IUCIEPCHBIX
cucteM. Pacrio3HaBaHNE HCTUHHBIX PACTBOPOB, KOJUIOMAHBIX PACTBOPOB U IPyOOJUCIEPCHBIX CHCTEM.
Crtpoenue muiemnbl. PaccemBaHue cBeTa MpPU MPOXOKISCHUH CBETOBOTO IyYKa Yepe3 OMTHUYECKU
HeoHOpoIHYIO cpeny (3ddexra Tunmans).

2 (1%)

B T.Y. IPAKTHYECCKHUC 3AHATHUSA

I13 Ne27. Pemienue 3a1a4 Ha NPUTOTOBJICHHE PACTBOPOB.

Pelenne npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 33JJaHUI HAa JUCIEPCHBIE CUCTEMBI, UCIIOJIb3yEMbIE
B OBITOBOM M MPOU3BOACTBEHHOU ACSATEIHHOCTH UEIOBEKA, C MO3UIIUN IKOJIOTHYECKON 0€30MacHOCTH
MOCIIEACTBHI U TPAMOTHBIX PeIIeHUH MpoOieM, CBSI3aHHBIX C XUMUEH.

2 (1%)

OK 01
OK 02,
OK 02,
IIK 2.1

Tema 6.2. Conep:xanue

HccnenoBanue CBOMCTB B T.9. IPAKTHYECCKHUE 3AHATHUSA

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

MX MIACHTHQUKAIIH [TpuroroBneHne pacTBOPOB 3aJaHHON (MOJSPHOM) KOHLEHTpaUUU (C MPaKTUKO-OPUEHTUPOBAHHBIMU
BOIIPOCaMM), OINPEICIEHUE Cpeapl BOJAHBIX pacTBOpoB. IIpuroroBneHue U u3ydyeHHE CBOWCTB
JTUCIIEPCHBIX CHCTEM pa3HBIX BHJIOB: CYCIEH3UHU, SMYJIbCUHU, KOJUIOMAHOTO pacTBopa. CpaBHEHHE
CBOWCTB MCTUHHBIX U KOJUIOMIHBIX PAaCTBOPOB, BBISIBJICHHE OCHOBHBIX PAa3JIMUUN MEXIY HUMHU.

2 (1%)

OK 01
OK 04,
OK 02,
IIK 2.1

PA3JEJ] 7. KAYECTBEHHBIE PEAKIIMUM OBHAPY)KEHUSI HEOPTAHMYECKHUX U OPFAHUYECKHUX
BEIIIECTB

Tema 7.1. O6HapY)KeHI/Ie‘ Conep:xanue

OK 01
OK 02
OK 04
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HEOPraHUYECKUX 17. OOHnapykeHHe HEOPraHMYECKHX KATHOHOB M AaHHOHOB, OPraHUYeCKHUX BelleCTB OTAeIbHbIX 2 (1%) OK 07,
KAaTHOHOB M @HUOHOB M | KJIACCOB C MCIOJIb30BAHHEM KAa4YeCTBEHHbIX PeaKIuid K 2.1
OpraHuveckux Bemiects | KauecTBeHHbIE XMMHUYECKHE DPEAKLUH, XapaKTepHbIC Ui OOHApY)KEHUS HEOPraHMYECKHX BEIIECTB
OTJICIbHBIX KJIACCOB C (xatroHOB W aHuWOHOB). CocTaBieHHME YpaBHEHHMH peakiuii oOHapyxeHus kaTuoHoB |-VI rpynn u
MCII0JIb30BaHUEM AQHMOHOB, B T.4. B MOJIGKYJISIPHOH M HWOHHOW ¢opmax. Peakuumm oOHapyX eHHsS HEOPraHMYECKUX
KaueCTBEHHBIX pEaKlUid | BEHIECTB B peaJbHBIX OO0BEKTaX OKpyXkaromiei cpenbl. KadecTBEeHHbIE XHMHUYECKHE PpPEaKIHH,

XapakTepHble s OOHApY)KEHHUS OTAENbHBIX KJIACCOB OPraHMYECKUX COCOUHEHUH: (PEHOIIOB,

aNbJIETU/IOB, KpaxMajia, YKCYCHOH KHCIOTbI, aMHUHOKHUCIOT u Jap. [leHarypauus OenkoB mpu

HarpeBaHWM, IBETHbIE peakuun OenkoB. CocCTaBlieHHME KaueCTBEHHBIX pPEaKUUi OOHApyKEHHS

OpPraHUYECKUX COCIMHEHUN OT/IeJIbHBIX KJIACCOB.

B T.Y. IPaKTHYeCKHE 3aHATHSA 4

I13 Ne29. Ananuruyeckue peakuuu karuonos I-VI rpynn 2

[IpoBeneHne KaueCTBEHHBIX PEaKIUil, UCIONIb3YEeMbIX AJi1 OOHapyXeHHUsI KaTHOHOB | rpynmel (kamus,

HaTpus, MarHus, ammonusi), Il rpynnsl Ha npumepe Oapus, III rpynnsl — cBunua, IV rpynmer —

amomunus, V rpynmnsl — xenesa (II u II1), VI rpynnst — Hukens. Onucanue HabM0JaeMbIX SIBICHUN U

COCTABJICHUE XUMUYECKUX PEAKIH.

113 Ne30. KauyecTBeHHBIH aHAJM3 OPraHU4YeCcKHX COeJMHEHHH 10 (PYHKIHOHAJIBHBIM 2

rpynmnam

[TpoBeneHue KauyeCTBEHHBIX PEAKIHMi, HCIOJIb3yeMbIX JIi PaclO3HABaHUS OPraHMYECKUX BEILECTB

OTIENBHBIX KJIACCOB MO (YHKIMOHAJIBHBIM TpyNIaM: Ha TMPUMEpPE aMHUHOKHCIOT M KapOOHOBBIX

KHCJIOT, CIUPTOB U (DEHOJIOB, aNbJETWJ0B M KeTOHOB. OnucaHue HaOII0AaeMbIX SBICHUH U

COCTaBJICHUE XUMHUYECKUX PEAKIINI H/UIH CXEM.
PA3JIEJI 8. XUMMUS B BBITY Y TPOU3BOJCTBEHHOM JEATEJBbHOCTH YEJIOBEKA 4
Tema 8.1. B T.4Y. IPAKTHYECKHE 3aHATHS 4 OK 01
XuMmus B OBITY U I13 Ne31. Dkosioruyeckass 0e30MACHOCTb TMOCJEACTBUI  OBITOBO M  NMPOM3BOJCTBEHHOM 2 (1%) OK 02
IPOM3BOJICTBEHHOM NAeATeJIbHOCTH YeJI0BeKa, CBA3aHHAas ¢ nepepadoTKoii BellecTs OK 04
JEATENbHOCTH YEJI0BEKA | TIOUCK U aHaJM3 XMMUYEeCKOH MH(OpMaIMK U3 pa3iIMyHbIX UCTOYHUKOB (Hay4yHas M yuyeOHO-HaydHas OK 07,

JIuTepaTypa, CpeAcTBa MaccoBoil nHpopMaluu, cetb MaTepueT u apyrue). Kelicel (¢ yuerom Oyaymieit OK 02,

npodeCCHOHATIBHON JIEATEIbHOCTH) Ha aHajdu3 HMH(OPMAIMM O MPOM3BOJCTBEHHOM AEATEIbHOCTH IK 2.1

YEeJIOBEeKa, CBSA3AaHHOM C MepepabOTKOM M TOJMYyYEeHHEM BEIIEeCTB, a TaKXe C DOKOJOTHUYECKOU

0€301aCHOCTHIO

I13 Ne32. IlpencraBiieHue pe3yJbTaTOB pellieHUsI KelCOB (BBICTYIJIEHHE ¢ Mpe3eHTanmneii) 2 (1%)
PA3JIEJI 9.1. UCCJEJOBAHUE U XUMHWUYECKHN AHAJIN3 OBBbEKTOB BUMOC®EPHI 20
Tema 9.1. OcHOBEI Conep:xanue 2 OK 01,
1abopaTOPHOM NPAKTUKH | B T.4. NPAKTHUYECKHE 3aHATHS 2 IK 2.1
B IIPO()eCCHOHATBHBIX 113 Ne33. BoinosiHeHHe THMOBBIX pacyeToB, 00padoTKa JAHHBIX, AHAJIM3 M OIEHKA HX 2 (1%)

nabopaTopusax

JI0CTOBEPHOCTH, MPeICTABJIeHHE Pe3yJbTATOB IKCHEPUMEHTA B pa3IMyHOH (opMe M0 TeMaTHKe
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HKCIIEPUMEHTA: BBIXOJ MPOAYKTa pPEaKlMH, Macca HABECKH, OOBEM pACTBOPUTEIIS; BBIYHUCICHUE
CpEeHEero 3HAYCHMS SKCIEPHUMEHTAIBHBIX JAaHHBIX, HOTPENIHOCTH; Tabiuia, rpaduK, OTYET, TOKIAL,
npesenTanys. OCHOBHI JlabopaTopHOW MpakTuku. JlabopaTopHas mocyna U XMUMHUYECKHE PEaKTHUBBI.
OcHoBHble naboparopHble omnepanuu. JlaboparopHoe obopynoBanue. TexHuKa O€30MaCHOCTH W
npaBuiia padoTHI (MMOBECHMS) B 1a00PATOPUH.

Tema 9.2. Xumuueckui
aHaJn3 Mpo0 BOJIBI

Conep:xanue

18. Xumu4veckuii aHaau3 npod BOAbI

Knaccugpukamuss npo® BoIbl MO BHAY M HA3HAUYCHHUIO, HCXOIS M3 €€ XUMHUYECKOTO COCTaBa.
OpraHoJenTHyeckue CBOMCTBa (3amax, Mpo3pavyHOCThb, [BETHOCTh, MYTHOCTH) BOJBI. KHCIOTHOCTD M
MIEJTOYHOCTh BOAbl. pH cpenbl u MeTtonsl ee onpeneneHHus. JKECTKOCTb BOABI M METOIBI €€
onpenenenus. CylHOCTb METO/Ia TUTPOBaHUA. BHJIBI )KE€CTKOCTH BOJBI (BpeMEHHasi M MOCTOSIHHAS).
XecTtkocTh BOJBI KaK MPUYMHA BBITAJICHHUS OCAIKOB WM OOPa30BaHUS COJICOTIONKECHUN, MMEIOLIIX
MecTo B OBITY W Ha mpou3BoicTBe. COCTaB Couiei, BBI3BIBAIOUIMX KECTKOCTh BOJBL. XUMHYECKHE
IPOIIECCHI, YCTPAHSIOIINE XECTKOCTh BOJBL. YPABHEHUS XMUMHYECKHX PEAKIHA, WIUTIOCTPUPYIOMIHX
IPOLIECCHI, MPOHMCXOAAIINE TPH YCTPAHEHHWU JKECTKOCTU. YCTpaHEHHE BPEMEHHOH IKECTKOCTH
OBITOBBIMH M XUMHYECKUMH crioco0amu. CrocoObl YCTpaHEHHUsI MOCTOSHHON kKecTKOCTH. CrocoObl
BBIPDAKCHUSI KOHILIEHTPAIIMM PACTBOPOB: MaccoBas JOJs PAaCTBOPEHHOTO BEIECTBA, MOJIIPHAs M
MOJISUTbHAS! KOHIeHTparmu. TUTp pacteopa.

2 (1%)

B T.Y. IPAKTHYECCKHUEC 3AHATHUSA

I13 Ne34. Ouncrka BOABI 0T 3arpsi3HeHuil. PemleHue NPaKTHKO-OPHMEHTHPOBAHHBIX
TEeOPeTHYECKUX 3aJaHuil

Ha pacyeT KOHIEHTpAIMil 3arps3HSIONIMX BEIIECTB MU HUX CPABHEHHME C MPENEIbHO IOMYCTUMBIMU
koHueHTpauusmu (I1J1K). Mcrnonp3oBaHue MeTo/0B (GWIBTPOBAHMS M aJCOPOLUU Ui OTIEIECHUS
3arpsi3HEHUN B uHccienyeMol mnpode Boabl. BblOop Merona OYMCTKHM B 3aBUCUMOCTH OT BHUAA
3arps3HeHus. CpaBHeHHE 3()()EKTUBHOCTU Pa3IMYHBIX METO/I0B OUYUCTKH BOJBI B PA3HBIX YCIOBHSX (B
1ab0opaTopuu, B JOMAIIHHUX U MOJEBBIX YCIOBUSX).

2 (1%)

OK 01,
IIK 2.1

Tema 9.3. Xumuueckuit
KOHTPOJIb KauecTBa
MPOJYKTOB MTUTAHUS

Coaep:xxanue

19. XumuYeckuii KOHTPOJIb Ka4ecTBA MPOAYKTOB MUTAHUS

KadecTBeHHBIN XMMUYECKUH COCTaB MPOAYKTOB MHUTaHus. BemecTBa, Gpanbcuuuupyromme npoayKThl
MATaHUs, U BEUIECTBA, 3arPA3HSAIONIME MPOAYKTHI MUTaHUs. OnpeneneHne 3arpsa3HAOMNX XUMUYECKAX
BEIECTB B IIPOJAYKTax IIUTaHUsA, OIPEACICHUE BEIIECTB, HE 3adBJICHHBIX B COCTAaBE IIPOJYKTOB
MIATaHUS.

2 (1%)

B T.Y. IPAKTHYECCKHUEC 3AHATUSA

I13 Ne35. HccnenoBanue npoAyKTOB NMUTAHMSA HA HAJIM4Ue YIieBoA0B. Pemenue npakruko-
OPHEHTHPOBAHHBIX 3224

HccnenoBaHre MOJIOYHBIX NMPOJYKTOB HAa HaJM4Me Kpaxmaina. MccienoBaHue NpoayKTOB Ha HalM4uue
TJIFOKO3BbI. OpraHqucxne U HCOPraHMYCCKHUC BCHICCTBA, BXOAAIIHNC B COCTAB NPOAYKTOB IMUTAHUA.

2 (1%)

OK 01,
K 2.1
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Omnpenenenue cocraBa OO Ha COACpPNKAHME MAKPO M MUKPOAJIEMEHTOB. M3yueHue mpemaiosKeHHBIX
npernogaBarenieM OJr0j] Ha TPEeIMET XUMHUYECKOTO COCTaBa, OMPEEICHUE JT0JeH OT CyTOYHON HOPMBI
MaKpO ¥ MUKPORJIEMEHTOB B YKa3aHHOM OJII0JI€.

Tema 9.4. Xumuueckuii
aHaJIU3 MPoO MOYBHI

Conep:xanue

20. XuMHYecKHH aHAJIU3 MPOO MOYBbBI

Knaccudukanus moys mo BHIY W HA3HAYCHHIO, UCXOJS U3 XMMHUYECKOTO cocTaBa. MmeHTudukanus
pOOBI MOYBHI 110 €€ XMMHUYECKOMY COCTaBY, OMKMCAaHUE BO3MOXKHOCTEH ee mpuMeHeHus. TpeboBaHus K
KauecTBY IIOYBBI pA3IMYHOrO Ha3zHaueHWs. OnucaHue OCOOCHHOCTEW WHCIOJIb30BAHMS TIOYB B
3aBHCHUMOCTH OT THUIIOB, CIIOCOOBI YITYYIIIEHHUSI KaueCTBa MIOYB B 3aBUCUMOCTU OT HazHaueHus. Obnactu
WCIIOJIb30BAHUS OPraHMYECKUX YIOOpEHUM B 3aBHCHUMOCTH OT KadyeCTBEHHOro coctaBa. Omnucanue
OpPraHUYECKUX YIOOpeHU U UX MPUMEHEHHUE B 3aBUCUMOCTH OT COCTaBa MOYBBI U €€ Pa3HOBUIHOCTH.
O6nactu HazHayeHUs (MIPUMEHEHUs) TTOYBBI, UCXO/Is U3 KAYECTBEHHOTO U KOJUYECTBEHHOTO COCTaBa.
AHanu3 HOPMAaTUBHOHN JOKyMEHTaluu. Poib HEOpraHM4ecKHX BEIIECTB B KAa4eCTBE MHHEPATbHBIX
ynoOpenudt, ynydmuteneid nouBel. CocTaB MUHEpANbHBIX YAOOpPEHHH M UX HIPUMEHEHUE B
3aBHCHMOCTH OT COCTaBa MOYBHI U €€ Pa3HOBUAHOCTH. B3anuMocCBs3b cocTaBa yIOOpPEHUI U UX BIUSHUSA
Ha BEre€TaTUBHBIE CBOIMCTBA U TJIOJIOHOIICHUE PACTEHUH.

2 (1%)

B T.Y. IPAKTHYCCKHEC 3aHATUA

I13 Ne36. O0Hapy:keHHe HeOPraHHYeCKUX NpuMeceil B mpodax

HccnenoBanre XUMHUECKOT0 cOCTaBa MpoO mouBkl. [Ipurotosienne npoOsl NOYBHI I UCCIEIOBAHUS
KHCJIOTHOCTH/ILIEJIOYHOCTH, HEOPTaHWYECKUX 3arps3HeHuid. OOHapyKeHue XJIOpUI- U Cylb(paT-HOHOB
B mpobe mnouBbl. CocTaBieHHe ypaBHEHMH peakuuil oOHapyxkeHHs. CpaBHEHHE MOJIYYEHHBIX
noKasaresnel ¢ HOpMaTUBHBIMHU (CIIPaBOYHBIMH) 3HAUEHUSIMHU.

2 (1%)

OK 01,
IIK 2.1

Tema 9.5.
Hccnenosanme 00bEKTOB
6uochepsl

Conep:xanue

B T.9. IPAKTUHYECCKHUE 3AHATHUSA

113 Ne37. UccnenoBanmne mpeasioKeHHOr0 00beKTa Ha KHCJIOTHOCTb, IEJIOYHOCTh, XMMHUYEeCKHIl
€OCTaB. YUeOHO-UCC/Ie10BATEIbCKUH MPOEKT B 00J1aCTH HCC/Ie10BAHNUS 00beKTOB Onocgephbl.
0O0630p TeM yueOHO-MCCIEeIOBATENbCKUX MPOEKTOB. AJTOPUTM BBIMIONHEHUS TMpoekTa. OmnpeneicHue
npo0OsieMbl uccieqoBaHus. MeToAbl IMOUCKa, aHanuM3a W 00paboTKU HHPOpPMAIMM O TNPOEKTE B
pa3MYHBIX HCTOYHUKAX. 3arps3HUTEN, MakKpo- M MHKpodieMeHThl. OO0paboTka pe3ynbTaToB
uccienoBanus. OIEHKAa KadyecTBa HCCIEAYEMOTo OOBEKTa, MCXOAS W3 PE3YJbTaTOB XUMHUYECKOTO
aHajmM3a.

2 (1)

113 Ne38. BoinoJiHeHUE NPOEKTA

O06ocHOBaHWE aKTyalbHOCTH BBIOpPaHHON TeMmbl. BrIsiBIeHHE NpoOIeMbl HccleaoBaHus. Bwioop
00BEKTOB M MeToJ0B HccienoBaHud. [locraHoBka meneil u 3amgad uccienoBanus. OmnpeneneHue
NpoJIyKTa uccieaoBanus. OnpeneneHnue TanoB U COCTABIICHUE TJIaHa UCCIIEIOBAHUS.

2 (1%)

OK 01,
K 2.1

I13 Ne39. IlpencraBijieHue pe3yJbTATOB BBINOJHEHHS Y4eOHO-HUCCJIEI0BATEIbCKHX MPOEKTOB
(BBICTYIUUICHHUE C TIPE3CHTAITUEH ).

2 (1%)

OK 01, 02,
04, 07
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Koncyabranumn Copnepxanue 12

CrtpoeHnue BenecTna

Xumudaeckue pCaKnuu

CTpoeHue U CBOWCTBA HEOPTaHUUYECKUX BEIIECTB

CTpOGHI/IC 1 CBOMCTBA OpPraHN4YC€CKUX BEIICCTB

Kunernyeckue u TepMOIMHAMUYECKUE 3aKOHOMEPHOCTH NPOTEKAHUSI XUMHUYECKUX PEAKLIMN

o~ W

HccnenoBanue n XUMHYECKUH aHAIM3 00BEKTOB OMOCHhEphI

DININININININ

IK3aMeH

| Beero 136
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3. YCJIOBUSA PEAJIM3ALIMM ITPOTPAMMBI OBIIEOBPA3OBATEJILHOM
TACHATITAHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecreYeHnIo

Peanuzanus yaeOHON JUCIUTUIMHBI TpeOyeT HaIMUWs y4eOHOro KaOuHeTa U JIabopaTopuu
10 XUMUH.

OobopynoBanue yueOHOro kaduHera, JjadopaTopum:

— pabouee MecTo neaarora (npenoaaBatenbekuid croi (1 mt.), cryn (1 mir.)

— paboune Mecta oOyuaromuxcs (cToibl laboparopusie (13 mT.), cTynabs (25 mrT.)

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

— JnabopartopHslii mocynaa (60 mr.)

— Hutpar-tectep (HuTpaTomep) Coske 2-ro nokosnenus (1 mr.)

— BBITsDKHOU mikad (1 mr.)

— PpEeaKTHUBHI JIs1 1a00paTOPHBIX U MpakTHYecKux padot (200 mT.);

— MeH3ypkKa ais npuema jgexkapers (100 mrT.)

— OUNeTKU Jyis nepenoca xxuakoctd (100 mT.)

— kosba (10 mrT.)

— npoOupku munHapuyeckue (100 mr.)

— Habop roToBbIX MUKponpenaparos (1 mr.)

— MHKPOCKOI MOHOKYJISIpHBIH (1 1mT.)

— MHUKPOCKON OMHOKYJSpHBIH (1 1mT.)

— Ttabmuna «Ilepuogudeckas TabnuIia XUMHIECKUX dJeMeHTOBY (1 1mT.)

— Tabnuna «PacTBOPUMOCTh KUCIOT, OCHOBaHHI U comneit B Boje» (1 mT.)

— Ttabmuna «Psa aktuBHOCTH MeTauioBy (1 mT.)

— Tabnuibl W TUIaKaThl Ha DJJEKTPOHHOM HocuTene mo TemMe «CTpoeHue aToMoB
XUMHUYECKHX 3JIEMEHTOB U MPUPOIa XUMHUECKOH CBS3M» (5 IIT.)

— Ta0JIMIBI W TUIAKAThl Ha 3JICKTPOHHOM HocuTene Mo TeMme «lleproamueckuii 3aKOH H
tabmuna J[.1. MenneneeBay (1 mit.)

— Ta0JINIBI U IUIAKATHI HAa AJIEKTPOHHOM HOCHUTENE TI0 TeMe « THUITbI XUMHUECKHUX PEaKITii)
(8 mt.)

— Tabmuibl M TUTAKaThl HA OJJIEKTPOHHOM HOCUTENE MO TeMe «DIEKTPOTUTHYECKas
JIUCCOITUAITUS U MOHHBIA 00MeH» (5 IIT.)

— Ta0JMIbl W TUTAKaTBl Ha JJIEKTPOHHOM HocuTene 1o Tteme «Kimaccudukarnms,
HOMEHKJIaTypa U CTPOCHHE HEOPTAHMYECKUX BEIIeCTBY (5 IIT.)

— Tabnuubl W TJIaKaThl Ha DJJIGKTPOHHOM HocutTene 1o Teme «lIpousBoacTBo
HEOPraHMYECKUX BEIIECTB. 3HaYCHHE U TPUMEHEHNE B OBITY U Ha MPOU3BOACTBEY (3 IIT.)

— Ta0JIMIBI U TUTAKATHl Ha DJIGKTPOHHOM HocuTele 1o Teme «Kiaccudukanus, CTpoeHHe U
HOMEHKJIaTypa OPraHUYECKUX BEIIeCTB) (8 IIT.)

— Ta0IWIbl W TJIaKaThl HA DJIEKTPOHHOM HocuTene mo teme «CBOICTBa OpPraHUYECKUX
coeuHeHu» (5 mr.)

— Ta0NUIBI U TUTAaKaThl HAa DIIEKTPOHHOM HOcuTene Mo Teme «OpraHuuecKkue BeIecTBa B
JKU3ZHEJEATEIbHOCTH 4eloBeka. [IpOoM3BOACTBO U MPUMEHEHHE OPraHWYeCKHUX BEIIECTB B
MIPOMBIIUICHHOCTHY (5 TIT.)

— Ta0iWIbl ¥ IUIaKaThl Ha DJIGKTPOHHOM Hocutene 1o Teme «KuHeTtudeckue u
TEPMOJMHAMHYECKHE 3aKOHOMEPHOCTH TMPOTEKAHWS XHUMHUYECKUX peakuuid. PaBHOBecue
XUMUYECKHUX peakiuii» (5 mT.)

— Ta0NWIBl W TUIAKaThl HA SJIEKTPOHHOM HOCHTENE MO TeMme «JlucrepcHble CHCTeMBI H
(bakTOpsl UX YCTOWYMBOCTH (5 MIT.)

— Tabnulbl W TUJIAKaThl Ha 3JIEKTPOHHOM Hocutene mo Teme «lccnemoBaHue CBOWCTB
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JUCTIEPCHBIX CHCTEM JUISL X WACHTU(DHUKAIMW (5 1IT.)

— Tabmuubl M TUIaKaThl Ha DJJIEKTPOHHOM HocuTene 1o TeMe «OOHapyxeHue
HEOPraHMYECKMX KATHOHOB M AHHMOHOB W OPraHUYECKUX BEUIECTB OTICIBHBIX KIJIACCOB C
MCIOJIb30BaHNEM Ka4eCTBEHHBIX peakuuii» (5 mr.)

— TabnWIbl W TJIaKaThl HA JJIEKTPOHHOM HOCHUTENEe Mo TeMme «XuMmus B OBITY U
IIPOU3BOJICTBEHHON JESATEIbHOCTH YeJIOBEKay (S5 IIT.)

— TabIMIbl W TUIAKaThl Ha D3JEKTPOHHOM HocuTene Mo TtemMe «OCHOBBI JlabopaTOpHOU
MPaKTUKHU B TPO(PECCHOHATIBHBIX JTA00paTOpHsiXy (5 IT.)

— TabJMIbBl U TUIAKAaThl HAa AJIEKTPOHHOM HOCHUTEJE MO TeMe «XHMUYEeCKUH aHaju3 mpod
BOJIBD (2 1mIT.)

— TabIMLbl W TJIAKaThl HA SJIEKTPOHHOM HOCUTEJE IO TeMe «XUMHUYECKHI KOHTPOJIb
KayecTBa MPOJYKTOB MUTAHUSD (2 IIT.)

— TabJWIBl U TUTAKAaThl HAa AJIEKTPOHHOM HOCHUTENE MO TeMe «XHMMHUYECKHH aHaju3 mpod
MOYBBDY (5 1IT.)

— TabIuibl U TJIaKaThl HA 3JEKTPOHHOM HocuTene mo Teme «lccienoBanne oOBEKTOB
ouocdepsr» (4 mrT.)

— BupeopmnbMbl 1o TeMam: «HarmsnHas xumus. Opranuueckas xumus. benku wu
HYKJIIEMHOBBIE KuCIOTB» (1 mT.), «Harmagnas xumus. PacTBopbl. JiexTponuTUyecKas
nuccormanus» (1 mr.), «Harnsanas xumus. XumMudeckoe npons3BoacTBo. Mertamtyprusi» (1 mir.),
«XuUMHSI 3JIEMEHTOB HeMeTalioBy (1 mit.)

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

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

— konb6a meprast 1-250-2 (8 mT.)

— crakad H-1-100 (8 mrT.)

— crakad H-1-1250 (8 mir.)

— crakan H-1-600 (8 mT.)

— numuHap 3-50-2 (8 mrt.)

— numuaap 1-100-2 ¢ Hocukom (8 mT.)

— BopoHka B-36-50 XC (8 mT.)

— BopoHka B-56-80 (8 mit.)

— 3aXHUM MpOoOUPOUHBIii (8 mIT.)

— crpuHioBka Ne 3A (8 mrT.)

— npoOupku 11X-1-14-120 (99 wT.)

— Habop ¢IaKOHOB C KPbIIIKaMH KamneJlbHULaMu (5 11T.)

— Habop mo snekTponusy (1 mrT.)

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

— xousiba mepHas 1-1000 (2 mT.)

— komb6a meprast 1-500 (2 mmt.)

— kosba KM-2-250-34-TC (6 mt.)

— konba KM-2-100-34 (6 mT.)

— numnetka 2-2-2-10 (10 mT.)

— numnerka 2-1-2-5 (2 mr.)

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

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

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

— BecCHI 2JIeKTpoHHbIe JabopaTopubie Macca-K BK-300 (HITB=300r, auckp=0,005T miatd.
d-120mMm BeTpo3zamuTIKpan (1 mT.)

— wmogenb «Kpucrtaimuyeckas penerka» «AiMasy qeMoHcTpaonsas (1 mr.)

— MuKponaboparopus s xuMmudeckoro skcnepumenta (¢ I, maGopom kepamuku u

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

— J1a00OpaTOPHBIA KOMIUICKT JIJIsi HAYaJIBHOTO O0yUYEHHUSI 110 XUMUH (2 TIIT.)

— Habop MocCyasl U MPUHAAJC)KHOCTEH W3 MOJUMEPHBIX MaTepUaloB Jisi MPOBEACHUS
nabopaTopHBIX paboT mo xumuu (Mukposnadoparopus Ha 2 —X yqamuxcs) (2 mrT.)

— HaboOp aTOMOB JUIsl COCTaBIICHUs Mojieneit MoJiekyd (1 mT.)

— HAOOp pEeaKTHUBOB s TMPOBEACHUS YYEHHYECKOTO OHKCICPUMEHTAa [0 XHUMHHA B
COOTBETCTBUU C TEMAaTUKOH nporpammsl (1 mr.)

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

— CTYIIKa C mecToM crekyistHHas (1 mT.)

— CTakaH MepHbIA cTeKJISTHHBIA 150Mm (7 mT.)

— MNpoOUPKU CTEKJISIHHBIE (78 mIT.)

— konb6a meprast 1-50 (15 mt.)

— konb6a mepnast 1-100-2 (23 mr.)

— kom6a meprast 1-200 (15 mr.)

— konb6a mepras 1-1000 (2 mit.)

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

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

— Oroperka 1-3-2-25-0,1 6/xp (4 mrT.)

— nunetka [1C 2-2-2-10 (5 mwrt.)

— mnunerka 2-2-2-10 (3 mr.)

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

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

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

— mmrerka Mopa 2-2-2 (15 mrT.)

— mmrerka Mopa 2-2-10 (15 mr.)

— muretka [1C 2-2-2-25 (14 mrT.)

— LUIUHAP MepHBIH 25 M (rm1act. noact) (20 mr.)

— numuHap 3-50-2 (5 mt.)

— numuHap 3-100-2 ¢ pen (5 mT.)

— Oropetka 1-3-2-500,1 6/kp. (5 mT.)

— Oroperka 1-1-2-25-0,1 ¢ kp. (4 mr.)

— Oropetka 1-3-2-25 6/kp (4 wrt.)

— Boponka B -36-50 XC 5 mir.)

— CKJISTHKA JIJISl PEaKTUBOB C y3KOW ropiaoBuHOM (125 i, TemHoe ctekio) (10 mT.)

— CKJISTHKA JIJISl PEaKTUBOB C y3KOU ropiaoBuHOM (250 M1, TemHOe cTekiio) (10 mT.)

— CKJISTHKA JIJISl PEaKTUBOB C IIIMPOKOM ropioBuHOM (250 M1, cBeTioe crekiio) (10 mT.)

— OyTbuIKa y3Koropinas, rpagyupoantas — 50 mi, /31, LAMAPLAST (10 mr.)

— OyTbUIKa KBaJjpaTHas rpaynpoBaHHas, ¢ 3aBUHUKBaomencs kpoeikoi, [IDH]] — 100 mn

(10 mrt.); 6yTeinka BB -1-1000 ¢ kpermkoii 1000m (3 mit.)

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

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

— asexkTpuyeckas mmTtka (1 mr.); mratus nadopatopHslil 1/gpoHT. padot, LLIDP (4 mrt.)

— OYKH 3alIUTHBIE (2 1IT.)

— Habop mo snexTponusy (1 mrT.)

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

— Ttabmuna MenneneeBa (1 miT.)

— amnTeyka A OKa3aHus nepBoil momontu (1 mr.)

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

— Habop Nel C «Kucnots» (1 mr.)

32



— Habop Ne3 BC «lllenoun» (1 mit.)

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

— Habop Ne7 C «MuHepaibHbie yaooperus» (1adopantckas) (1 mr.)

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

— ©Habop Nel2 BC «Heopranuueckue BemectBay (1adopantckas) (1 m.)

— Habop Ne22 BC «Muaukartopsi» (Jtabopantckas) (1 mrT.)

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

— Habop A1 MOJIEIMPOBAHUS MOJIEKYJl HEOPTaHUYECKUX coeMHEeHnH (1 miT.)

— npombiBaika 250 mi (1 wr

B mporecce ocBoeHHMS TporpaMMbl y4eOHOW ITUCIUIUIMHBI «XUMHUS» CTYJICHTHI HMEIOT
BO3MOXXHOCTh JIOCTyNa K D3JEKTPOHHBIM Yy4eOHBIM MaTepuajaM MO XHMHH, HMEIOIIUMCS B
cBOOOAHOM J1ocTyne B ceTh HHTepHeT (QJIGKTPOHHBIM KHHUTAM,  NPAKTHKyMaM,  TECTaM,
Marepuanam EI'D u ap.).

TexHnyeckue cpeacTBa 00yyeHus :

— mepcoHanbHbiii KoMmbioTep IRU CM-2017BR IRU bl (Intel® Core™ i3-10100, 8GB
03Y, PRO H510M-B, mnoxkitoueHue K ceTu VIHTEpHET ¢ MOAYJIEM KOHTEHTHOW (HIbTpaIuu
Traffic Inspector, NetPolice 1 YandexDNS, BO3MOXXHOCTh TPaHCIISIIMA HA 3KPaH ayJAHO U BUICO
uHpopmanuu (1 mrT.)

— mporpammuoe obecrieuenune Ha 1K — Microsoft Windows 10, Microsoft Office 2016
(Word Excel, PowerPoint), 7Zip, 24PDF, Slunekc bpaysep (1 mit.)

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

— rtenesuzop DEXP 55UCY1 (55”) (1 mrt.)
— kabensb ams noaxarodeHuss HDMI (1 )

3.2. UupopmannoHHOe oOecnedeHne peajn3aui NporpaMmMbl

Jlnst peannzanuu  mporpaMmbl  OuOnuoteuHbiit GoHn MHCTUTYyTa HWMEET medaTHble W
AIIEKTPOHHBIE O0pa3zoBaTelbHble W HH(POPMALMOHHBIE pPECYpChl, PEKOMEHJIOBAHHBIE IS
HCIIOJIb30BaHuUsl B 00pa30BaTeIbHOM IPOLIECCE, HE CTaplle MATH JIET C MOMEHTA U3/1aHusl.

3.2.1. OcHOBHBbIE HCTOYHUKH

1. AudunorenoBa, WM. B. XuMus: y4eOHUK H  TPAKTUKYM Ui  CPEIOHEro
npodeccronanbHoro oopazosanms / M. B. Aupunorenona, A. B. baokos, B. A. [Tonkos. — 2-¢ u3 .,
ucnp. U jgom. — MockBa: UzmatensctBo FOpaiir, 2024. — 291 c. — (IlpodeccuonansHoe
obpazoBanme). — ISBN 978-5-534-11719-6. — Tekcr: osnexkrpoHHbd // OOpa3oBarenbHas
miatdopma IOpaiit [caiir]. — URL: https://urait.ru/bcode/444870

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

3. Tabpuenan, O. C. Xumua. 10-1i xnacc. basoswiti yposens: yueonux / O. C. I'abpuensn, U. I
Ocmpoymos, C. A. Craokos. — 6-¢ u30., cmep. — Mockea: Ilpoceewenue, 2024. — 128 c.: un. — ISBN 978-5-
09-112176-6. — Texcm: snexkmponnwiid. — URL: https://znanium.ru/catalog/product/2157258

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

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

6. I'muuka, H. JI. OOmas xumus B 2 T. Tom 1: yueOHUK 1t cpeHero mpodeCCHOHATBHOTO
obpazosanwus / H. JI. I'nmunaka; mox penakiueit B. A. [TonkoBa, A. B. babkosa. — 20-e uz ., mepepao.
u gomn. — Mocksa: U3narensctBo FOpaiit, 2023. — 349 c. — (Ilpodeccnonansuoe o0pa3oBaHue). —
ISBN 978-5-9916-9672-2. — Tekcrt: anexkTponnbiii // ObpazoBatenbHas miatdopma KOpait [cait].
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https://urait.ru/bcode/
https://znanium.ru/catalog/product/2157258

— URL: https://urait.ru/bcode/512151

7. I'munaka, H. JI. OOmas xumus B 2 T. Tom 2: yueOnuk ais By3oB / H. JI. 'munka; mox
penakmueit B. A. ITonkoBa, A. B. babkosa. — 20-e u3z., mepepad. u gom. — Mocksa: M3naTenscTBo
Opaiit, 2023. — 379 c. — (Beicmiee oOpazoBanue). — ISBN 978-5-9916-9355-4. — Tekcr:
anieKTpoHHbIHN // Obpa3zoBarenbHas wiardgopma FOpaiit [caitr]. — URL: https://urait.ru/bcode/512503

8. I'munka, H. JI. OOmas xumus. 3a1auu U yOpaKHEHHUS: y4eOHO-TIPAKTHUYECKOE TTocoOne
TSt cpeqHero npodeccnonansHoro oobpaszosanus / H. JI. I'munka ; mox penakiueit B. A. Tlonkosa,
A. B. babkoBa. — 14-¢ wm3a. — MockBa: WsznmarenscTtBo IOpaiit, 2023. — 236 c. -
(ITpodeccuonansuoe obpazoBanme). — ISBN 978-5-534-09475-6. — TekcT: 37€KTpOHHBINH //
O6pasoBarenbHas iatdopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/512152

Zaiines, O. C. Xumus. JlabopaTopHBIi IPaKTUKYM M COOPHHK 3a/1a4: yueOHOe mocoOue Jiis
cpennero npodeccruonanbHoro oopazopanust / O. C. 3aiineB. — MockBa: M3natensctBo FOpaiiT,
2023. — 202 c. —(ITpodeccuonansuoe obpazoBanme). — ISBN 978-5-9916-8746-1. — Tekcr:
astekTpoHHbIH // ObpazoBatesbHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513541

10. MapreiaoBa, T. B. Xumus. Yrmyonenusiii ypoBeHb. 10-11 kmaccel: y4eOHWUK T CPETHETO
obmero obpasoanus/ T.B. MapteiHOBa, U. B. Apramonosa, E.b.'omyHOB; mon oOmei pemaxiuen
T. B. MapTeiHOBOH. — 2-¢ u3A., ucmp. u jgom. — MockBa: WzgarensctBo FOpaiit, 2024.— 352 c. —
(O6meobpaszoBarenbhbliii muki). — ISBN 978-5-534-16227-1. — Tekct: anekTponHsiit / OOpa3oBarenbHas
miatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/544793

11. Huxonsckuii, A. b. Xumus: yaeOHHUK U MPAKTHKYM JJISI CPEAHETO MPO(ECCHOHATEHOTO
obOpazoBanus / A. b. Huxonbckuii, A. B. CyBopoB. — 2-¢ u3n., mepepab. u gom. — Mocksa:
WznatenscrBo HOpaiit, 2023. — 507 c. — (IIpodeccnonansuoe obpazosanme). — ISBN 978-5-534-
01209-5. — Tekct: snexktpoHHbld // OOpa3oBatenbHas mardgopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/513537

12. Xumus: ydeOHMK A cpefHero npodeccuoHaabHoro odpasoBanus / FO. A. Jlebenes,
I'. H. ®anees, A. M. IN'ony6es, B. H. [llamosain ; mox o6mieid penaknueii I'. H. ®aneesa. — 2-¢ u3m.,
nepepab. u jom. — Mocksa: M3znarensctBo [Opaiir, 2023.— 431 c.— (IIpodeccronansHoe
obpazoBanme). — ISBN 978-5-9916-7723-3. — Tekct: osnekrtpoHHBI // OOpa3zoBarenbHas
mnardopma FOpaiit [caitr]. — URL: https://urait.ru/bcode/513073

3.2.2. lonoJHUTEIbHbIE HCTOYHUKH

13. Xumwus. 3agagauk: yaeOHOe ocoOue i cpeHero mpodhecCHOHATFHOTO 00pa30BaHUS
/ YO. A. Jlebenes [u ap.]; mox obuieit pegakiueit I'. H. @aneeBa. — Mocksa: U3natensctBo FOpaiiT,
2023. — 236 c. — (IlpodeccuonampHoe obOpazoBanue). — ISBN 978-5-9916-7786-8. — Tekcr:
aneKkTpoHHbIH // OOpa3oBarensHas mwiardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/513091

14. Tapmmn, A. II. Xwumudeckue tepmunbl. CroBapb: ydeOHOe mocobue s BY30B /
A. II. Tapumun, B. B. MopkoBkuH. — 2-€ u3., uctp. u gon. — Mocksa: M3aarensctBo IOpaiit, 2023.
— 452 c. — (Breicriee oOpazomanue). — ISBN 978-5-534-04639-7. — TekcT: 37eKTpOHHBIA //
OopazoBarenbHas miarpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/514975

15. OneitnukoB, H. H. Xumus. AnroputMsl pemieHus 3a1ad U TECThl: yueOHoe mocolue
Ui cpenHero npogeccuonansHoro oopaszoBanus / H. H. Oneitnukos, I'. I1. MypaBseBa. — 3-e usn.,
ucrip. u gom. — MockBa: M3marensctBo IOpaiit, 2023. — 249 c. — (IIpodeccuonansuoe
oOpazoBanmue). — ISBN 978-5-9916-9665-4. — Tekcr: osnexkrponHblid // OOpa3oBarenbHas
wiatdopma Opaiit [caitr]. — URL: https://urait.ru/bcode/513860

16. Pocun, M. B. Xwumusa. YdeOHUK W 3aJadHUK: JUIS CpeIHETO MPOo(decCHOHAIBHOTO
obpazoBanus / . B. Pocun, JI. JI. Tomuna, C. H. ConoBseB. — MockBa: M3narensctBo FOpaiiT,
2023. — 420 c¢. — (Ilpodeccuonansuoe obOpazomanue). — ISBN 978-5-9916-6011-2. — Tekcr:
aneKTpoHHBIH // OOpa3oBarenbHas mwiardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/512022

3.2.3 UnTepHeT-pecypcehl:

17. Onumnuana «Iloxopu Bopobsesl ropsi». — URL: www. pvg. mk. ru

18. OOpa3zoBarenbHbIH CaliT IIs MKOIBHUKOB «Xumusi». — URL: www. hemi. wallst

19. OOpa3oBarenbHbli caiiT 1is mKoabHUKOB . — URL: www. alximikov

20. Dnexrponnas 6ubnmoreka mo xumuu. — URL:  www. chem. msu. ru
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21. UnrepHer-u3nanue ais yunrenei «EcrecrBennsie Hayku». — URL: www. enauki. ru

22. Metoauueckas raseta «IlepBoe centsops». — URL: www. 1september. ru

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

24. Kypuan «Xumus u xu3aby. — URL: www. hij. ru

25. DnekTpoHHBIN KypHaT « XuMukH U xumus». — URL: www. chemistry-chemists. com

26. Hay4Ho-momyJsipHBIM TPOEKT «DJIEMEHTHl OonbInod Hayku» ((du3uka, XuMwus,
MaTeMaTHKa, acCTPOHOMHS, HAyKH O XH3HH, Hayku o 3emue). HoBocTM Hayku, KHHTH, Hay4HO-
MOMYJISIPHBIE CTAThH, JIEKLUH, SHIIUKIIONEINH.

27. Caiir HayuHo-nionyisipHoro xypHana «Ilorennmam» . — URL: http://gotourl.ru/4783
(http://potential.org.ru/)

28. CaliT  HAy4YHO-TIOMYJSApHOrO  XKypHama «Xumua u  xm3Hb». —  URL:
http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

29. OTtkpbITast dJEKTpOHHAs OMOIMOTeKa XUMHUYeckoro moprtaia «Chemnet», comepxuT
yueOHble U WH(OPMALMOHHBIE MaTepuaibl Ui IIKOJIHHUKOB M y4yuTened. B Hell MOXHO HailTu
y4eOHUKH 10 O0IIeH M HEOPTaHUYECKOW XMMHUHU, OPTaHUYECKONH XUMHH, MYJIbTHUMEINaMaTepHalbl,
a TaKXkKe 33/1a4d XMMHYECKUX OJUMIIHMAJ C PEUICHUSMU, 337a4d BCTYMUTEIbHBIX AK3aMEHOB IS
abutypuenroB. — URL: http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

30. Uudopmanmonnsie  MaTepuasibl 00  onuMmnuaaax: MOCKOBCKOW  TOPOJCKOM,
Bceepoccuiickoii, MenneneeBckoit, Mexaynaponnoil. IlpuBeneHsl 3agauyd TEOPETUUECKUX U
9KCIIEPUMEHTANILHBIX TYpPOB, MOAPOOHBIE pelieHus, cmucku u Gororpaduu nodeaureneii. — URL:
http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

31. Cuctema JUCTAaHIIMOHHOTO OOYYeHHMs, HampaBlieHHass B TIEPBYIO oOuepelb Ha
MOJrOTOBKY K OJINMIIMAJaM BCEX YPOBHEH — OT LIKOJIbHBIX 10 MexayHapoaHoi. CallT comepKut
OTPOMHOE KOJIMYECTBO 3aJ]a4, CIPYMNIHPOBAHHBIX KaK [0 TeMaM, Tak W 1o oiaumnuaaam. Ilo Bcem
OCHOBHBIM pa3JiellaM XUMHUH MPUBEIEH TEOPETHUECKUI MaTepHall U pa300paHbl PEHICHUs] TUTIOBBIX
3amau. — URL: http://gotourl.ru/4789 (http://www.nanometer.ru/)

32. Tlopran mo HaHoTexHOJOTHsM. OCHOBHAs II€Nb — Pa3BUTHE O00pa3oBaHUSA B 001acTH
HaHOTEXHOJIOTMM UM TMOArOTOBKAa K HHTEpHET-OJIMMIMANe 1o HaHoTexHosorusmM. — URL:
http://gotourl.ru/4790 (http://webelements.com/)

33. Hanéxnas cnpaBouHas MHpOpMaLUs O XMMHUYECKHUX 3JEMEHTaX M MX CBOicTBax (Ha
anriuiickom si3eike) . — URL: http://gotourl.ru/4792 (http://periodictable.ru/)

34. Pycckosi3pluHbli  caliT o  cBoMcTBaX  XMMM4eckux  anemeHtoB. —  URL:
http://gotourl.ru/7180 (https://www.lektorium.tv)

35. Hexommepueckuii caliT oHJalH-00pa30BaHUs, COAEPKUT MHOTO HHTEPECHBIX
00pa3oBaTeNbHbIX KYpCOB W BUACOJNEKIUN JUId IIKOJBbHUKOB, CTYIEHTOB U yuuTtened. EcTb
HecKoJbKo KypeoB o xumun. — URL: http://gotourl.ru/4800 (https://www.cas.org/)

36. Caiit Chemical AbstractService — cambplii aBTOPUTETHBIA B MHpE XHMHHU
UH(POPMAIMOHHBIH HHTEPHET-pecypc (caiT riatHbii) . — URL: http://www.organic-chemistry.org/

37. Tloprai Mo OpraHMYECKOM XMMHUHU Ha aHTIHiickoM si3eike. — URL: http://www.xumuk.ru

38. CaliT 0 XHMMHM: KJacCHYeCKHE YUYEOHMKH, CIPABOYHUKH, HHIMKIONEIUH, TOUCK
OpraHMYECKUX M HEOpraHMYeCKHX peaklMil, cocTaBieHue YypaBHeHHH peakuuit. — URL:
http://orgchemlab.com/
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4. KOHTPOJIb n

OIIEHKA

OBIIEOBPA3OBATEJbLHOMN JUCITATLINHBI

PE3YJIBTATOB

OCBOEHMUA

KoHTposib 1 o1leHKa pe3ysbTaTOB 00yUEHHUs OCYIIECTBIISCTCS MPEINoaaBaTeIeM B MPOIEcce
MPOBEJICHUS MTPAKTUYCCKHUX 3aHATHI U 1a00paTOPHBIX paboOT, TECTUPOBAHUS, & TAK)KE BBHITTOTHEHUS
00yJaronMMuCs WHIWBUAYAIbHBIX 3aJIaHUM, MPOEKTOB, HMCCIEIOBaHUN. Pe3ynbTaThl 00yueHUs
OTIPECIISAIOT, YTO OOydaromuecs: JOJKHBI 3HATh, MOHUMATh M JEMOHCTPUPOBATH MO 3aBEPIICHUU

HU3y4YCHUA NUCHUIIIIMHBI.

Jiis popmMupoBaHus, KOHTPOJISI M OIEHKH PE3yJIbTAaTOB OCBOCHHS y4EOHOW TUCITUILIAHBI
UCIIONIB3YETCSI CHCTEMa OLEHOYHBIX MEPOIPUITHI, MpeacTaBisionias co00il KOMIUIEKC Y4eOHBIX
MEPONPHSITHIA, COTTIACOBAHHBIX C pe3yIbTaTaMu 00y4deHus U chopmynupoBaHHbIX ¢ yaetoM OI'OC
COO (mpeametnsbie pe3ynabtathl o guctuiuiuae) u GI'OC CIIO.

OO0mas KomneTeHus, Paznea/Tema T oneHoYHBIX MepONPUATHS
JINYHOCTHBIE Pe3yJIbTAThI
OK 0l1. Beibupare cmoco6sr | Tema 1.1-1.2 Texyummii KOHTPOJIb
pelieHHs 3amau | Tema 2.1-2.2 — TECTUPOBAHHE
HpO(i)GCCI/IOHaJII)HOf/'I OEATEIbHOCTH Tema 3.1-3.3 — ycTHLIﬁ/HI/ICBMCHHBIfI/(i)pOHTaJIBHBIfl
OPUMEHUTENbHO K  pa3nuuHeiM | Tema 4.1-4.3 orpoc
KOHTCKCTaM, Tema 5.1 — pelIeHue 3a1a4
OK 02. Ucnonp3oBatb Tema 6.1-6.2 —  XMMMYECKHH THKTaHT
COBPEMEHHBIE CPEJCTBA ITOUCKA, Tema 7.1 —  3a7aHUS HA UCIIOIb30BAHHC
aHAIH3a U MHTEPIPETANH Tema 8.1 XUMHYECKOH CUMBOJIMKU U Ha3BaHUI
uadopmarmu u uapopmanuonusie | Tema 9.1-9.5 COeMHEHHH 10 HOMEHKIIATYpE
TEXHOJIOTHH JIJIsI BBITTOJIHEHUS — cocTaBjieHHe ypaBHeHuil
3a/1a4 MpoeCcCHOHATIBHON XHMIYECKHX PeaKIHii
ACATCTLAOCTH — TPaKTUYCCKHE 3a/IaHUs.
OK 04. DpdexTuBHO
v — TPaKTUKO-OPHUCHTUPOBAHHBIC
B3aMMOJICIICTBOBATh U pabOTaTh B
TEOpPETUYECKHE 3aTaHuUs
KOJIJICKTHBE U KOMaHJIC; 1a60DATODHAS DaGoTa
OK 07. CognericTBOBaThH paTop . p -
. — peleHue Kenc-3aaaHuii
COXPaHEHHIO OKPYKAIOIIEH Cpebl,
IIpomexyTouHas aTTecTanus
pecypcocOepekeHnI0, TIPUMEHSTh
— DJK3aMeH
3HaHHUS 00 U3MCHCHHUH KITUMaTa,
MPUHIIUIIBI OEPEKITUBOTO
MpOU3BOJICTBA, 2P (HEKTUBHO
JICUCTBOBATH B YPE3BbIUYANHBIX
CUTYAITUSX;
[1K 2.1 M3roraBnuBaTh Tema 1.2
JIEKapCTBEHHBIE (DOPMBI 11O Tema 2.1,2.2
perentam u TpeOOBaHUSIM Tema 3.1-3.3
MEJIUIIMHCKUX OpraHu3aiun Tema 4.1-4.3
Tema 5.1
Tema 6.1-6.2
Tema 7.1
Tema 8.1
Tema 9.1-9.5
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