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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
00111e00pa3oBaTeIbHOrO KA 00pa3zoBaTeabHOM mporpaMmsl B cootBeTcTBUU ¢ OI'OC CIIO.

OO6meoOpa3oBaTenbHas AUCHMILIMHA «XUMHUS» U3ydyaeTcs Ha 0a30BOM YpOBHE B
o0m1eo0pa3oBaTeIbHOM LUKJIE Y4eOHOro IIaHa OCHOBHOM IMpodeccHOHaTbHONW 00pazoBaTeIbHOM
nporpamMmsl B cootBeTcTBUU ¢ @PI'OC 110 criennaibHOCTH

1.2. llesu 1 nJIaHUpPyeMble Pe3yJbTAThl 0CBOCHUS TN CHUIINHBI :

1.2.1. lleab ¥ 3212494 M CHUTNIUHBI

Lenp — ¢GopmMupoBaHue y CTYACHTOB XMMHUYECKOH COCTABISAIOIIEH €CTECTBEHHOHAYYHOU
KapTUHBI MUpa KaK OCHOBBI NPUHATHUS PELICHUI B )KU3HEHHBIX U IPOU3BOACTBEHHBIX CUTYaIHsX,
OTBETCTBEHHOT'O TIOBEJICHUS B IPUPOJIHOM cpefie.

3ajaud TUCHUTIIIUHBI:

1) chopmupoBaTh MOHMMaHHE 3aKOHOMEPHOCTEH MPOTEKAHMSI XMMHUYECKUX IMPOIECCOB U
ABJICHUM B OKpYXalolled cpene, LEJIOCTHOM HAayYyHOM KApTUHBI MHpPA, B3aUMOCBA3U H
B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb yMEHHUS MPOBOJUTH pacueTbl IO XHUMHUYECKUM (opMysiaM M ypaBHEHUSIM
XUMHYECKHX  peaklUui, TMJaHUpOBaTh U  HHTEPIPETUPOBATH  PE3YyIbTaThl  XUMHYECKHX
AKCIIEPUMEHTOB,

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

4) pa3BUTh YMEHHS aHAJIU3UPOBAThH, OLIEHUBATh, IPOBEPATH HA JOCTOBEPHOCTh U 00001IaTh
UHPOPMALIHI0 XUMUYECKOTO XapaKTepa U3 Pa3INUHbIX HCTOUHUKOB,

5) cdopmupoBaTh YMEHHUS IPOTHO3UPOBATH IOCIEACTBUSI CBOEH JI€ATENbHOCTH U
XUMHUYECKHX MPUPOIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOLIECCOB;

6) copmupoBaTh MOHUMAaHUE 3HAYMMOCTU JOCTHKEHUN XMMHUECKON HAyKU U TEXHOJIOTUMN
JUIS Pa3BUTHS COLMAIBHON U MPOU3BOJCTBEHHOMU cep.

1.2.2. Ilnanupyemblie pe3yJbTaThl OCBOCHHS 0011e00pa3oBaTeIbHON JMCHUILIHHBI B
coorBercTBUHU ¢ PI'OC CIIO n Ha ocHoBe ®T'OC COO

OO0mme pe3yabTaThl.

JIN4HOCTHBIE Pe3yJIbTATHI:

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

— TpelCTaBJIEHUs] O COLMAIBbHBIX HOpMax M MpaBWIaX MEXJIMYHOCTHBIX OTHOILEHHWH B
KOJJIEKTHBE;

- TOTOBHOCTH K COBMECTHOM TBOp'—IGCKOﬁ ACATCIIBHOCTU TIIPpU CO3AaHHUU y‘Ie6HI)IX
ITPOCKTOB, pEeIICHUN y‘IC6HBIX n II03HAaBaTECJIbHBIX 3aaay, BBIIIOJTHEHUHN XUMHNYECKUX
IKCIIEPUMEHTOB;

- CHOCOOHOCTH MHOHMMATL W IMPUHHUMATh MOTHBBI, HAMCPCHUA, JIOTUKY H ApTYMCHTHI
JPYTUX MpU aHAJTU3€ Pa3IMYHBIX BUJOB YUE€OHOM NesATEIbHOCTH;

2) B cpepe NaTPUOTUYECKOTO BOCIUTAHUA: LIEHHOCTHOI'O OTHOIIEHUS K UCTOPHUUYECKOMY U
HAayYHOMY HACJICAUTO OTCUCCTBCHHOM XUMUU,

— YB@XEHHUS K IPOILECCy TBOpPUECTBA B 0OJACTH TEOPUHU U NMPAKTHUECKOTO NMPUMEHEHUS
XMUMHH, OCO3HAHMsI TOrO, 4YTO AOCTHKEHHMsS HAYKH €CTh pPEe3yJbTaT AJUTEIbHBIX HAOIIONEHHH,
KPOMOTJIMBLIX SKCIICPUMCHTAJILHBIX TTOMCKOB, IOCTOSAHHOT'O TPYAa YUYCHBIX U IIPAKTUKOB;

— HHTepeca M IO03HABATENbHBIX MOTHUBOB B IIOJIyUEHHMM M MOCIEAYIOIIEM aHAIN3e
MH(POPMALIMHU O IEPETOBBIX JOCTHKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUM;

4



3) B cdepe AyXOBHO-HPAaBCTBEHHOTO BOCHHUTAHHUS: HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO
MOBEICHUS;

— CHOCOOHOCTH OLIEHMBAaTb CUTYallUM, CBSI3aHHBIE C XMMMUYECKUMHU SIBICHUSIMH, U
IIPUHUMATh OCO3HAHHBIE pEUICHUs, OPUEHTHUPYACh Ha MOpPaJIbHO-HPABCTBEHHbIE HOPMBI H
LIEHHOCTH;

— TOTOBHOCTH OLICHMBATh CBOE IOBEJEHUE M IOCTYNKHM CBOMX TOBApHILEH C MO3ULUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIEICTBUNA 3TUX MOCTYIIKOB;

4) B cdepe dopmupoBaHHS KYIbTYphl 3A0POBbS: IMOHMMAHUS IIEHHOCTEH 3JI0POBOTO 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
IIOBEJICHUS B CUTyalUsIX, YIPOXKAIOIIUX 310POBBIO U JKU3HU JIFOACH;

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

5) B cdepe TpyAOBOTO BOCIHTAHUS: KOMMYHUKATHBHOH KOMIIETEHTHOCTH B Y4e€OHO-
HCCJIEIOBATENILCKOM /I€ATEIbHOCTH, OOIIECTBEHHO TIOJE3HOW, TBOPYECKOW U APYruX BHUAAX
JIeSATEIbHOCTH;

— YCTAaHOBKM HA AaKTUBHOE Yy4YacTUE B PEHICHUM NIPAKTUYECKUX 3aJad COLMAIbHOU
HAIPAaBIEHHOCTH (B paMKax CBOETO KJiacca, MIKOJbI);

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

—  YBaXEHUs K TPYLY, JIIOASIM TpyZAa U pe3yJbTaTaM TPYJI0BOM NEATEIbHOCTH;

— TOTOBHOCTM K OCO3HAHHOMY BBIOOpY WHIUBUAYaJIbHOW TpaeKTOpuu oOpa3oBaHUS,
Oynyueil npodeccun M peanu3aluyd COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HUHTEPECOB U MOTpeOHOCTEN 001IeCTBa;

6) B cepe IKOJIOTMUECKOTO BOCHHUTAHUS: IKOJOTHYECKU IETECO00Pa3HOr0 OTHOIICHUS K
IIPUPOJIE, KaK HCTOYHUKY CYIIECTBOBAHUS KU3HU Ha 3EMIIE;

— TIOHMMaHHusi  [JIOOANBHOTO  XapakTepa  AKOJIOTMYECKHUX  MHpoOsieM,  BIHUSIHUA
DKOHOMHYECKHX IIPOLECCOB HA COCTOSIHHUE IMPUPOJIHON U COLMAIIBHON CPEIBL;

— OCO3HaHUS HEOOXOAMMOCTH HCIHOJb30BAHUS JOCTH)KEHUH XMMHUHU JUIl PpeIICHUs
BOIIPOCOB PallMOHAJILHOIO IPUPOJOIOJIB30BAHNU,

—  AKTMBHOT'O HENPUATHUS NEHCTBUMN, MIPUHOCSIINX BpEJ OKPYXArOLIEH MPUPOJHOMN cpene,
YMEHHMsI TMPOTHO3UPOBATh HEOJIArONpUATHBIE HSKOJIOTMYECKHE TOCIEICTBUS MPEITPUHUMAaEMbIX
JIEMCTBUN U NIPENOTBPALLATD UX;

—  HaJgu4Mus PA3BUTOIO SKOJIOTMYECKOTO MBIIUICHHS, SKOJOTMYECKOW KYyJIbTYpPBI, OINBITA
JIEATEIbHOCTH  JKOJIOTMYECKOW  HAIpPaBJICHHOCTH, YMEHUS pPYKOBOJCTBOBAaThbCS HMMH B
MI03HABATEJIbHOM, KOMMYHUKATUBHOW M COLIMATBHOM MpPAaKTHUKE, CIIOCOOHOCTH M YMEHUS aKTHBHO
IIPOTUBOCTOATH UACOJIOTHH XeMohoouu;

7) B TOHMMAaHMM LIEHHOCTH HAy4YHOTO TIIO3HaHUS: CPOPMHPOBAHHOE MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHON MPAKTHUKH;

— TOHMMaHHUS CHeUM(UKH XUMHUM KaK HayKd, OCO3HAHHS €€ POolu B (OPMHUPOBAHUHU
paloHaIbHOIO HAYYHOIO MBIIUIEHUS, CO3AaHMU IIEJIOCTHOIO TpPEACTaBIeHUS 00 OKpYXKarollem
MUpE KaK O €IUHCTBE MPUPOJBI U YEJIOBEKA, B IO3HAHUU ITPUPOIHBIX 3aKOHOMEPHOCTEN U PEILIEHUU
po0JieM COXpaHEeHUsI IPUPOJTHOTO PABHOBECHS;

— yOexIeHHOCTH B 0CO0OW 3HAYMMOCTH XMMHUH JUISI COBPEMEHHON IMBHJIM3AIMU: B €€
I'YMaHHCTUYECKON HaIpaBICHHOCTH M BaKHOW pOJM B CO3JAaHMM HOBOM 0a3bl MaTepUabHOU
KYJIbTYpbI, PEIIEHUU TJI00aNbHBIX MPOOJeM YCTOWYMBOTO Pa3BUTHS 4YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTHUECKOH, MUIIEBON U SKOJIOTHUECKON OE30MacHOCTH, B Pa3BUTHUH MEIUIIUHEI, 00eCTICUeHUN
YCIIOBUH YCIEIIHOTO TPYAa U HKOJIOTMYECKH KOM(GOPTHOM JKU3HU KaXKIOT0 YieHa O0IIecTBa;

—  ©CTEeCTBCHHO-HAy4YHOH TIPaMOTHOCTH: IIOHUMAaHHs CYIIHOCTH METOJOB IIO3HAHUS,



UCTIOJIb3YEeMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIONb30BaTh MOJTy4aeMble 3HAHUS IS
aHaIu3a U 0ObACHEHMs SIBICHUHM OKPY>KAIOLIEro MUpa U MPOUCXOAIIUX B HEM H3MEHEHUH, yMEeHus
JenaTh 00OOCHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (PAaKTOB M MMEIOLIUXCS JaHHBIX C IIEIBI0
HOJIy4EHHUs JOCTOBEPHBIX BHIBOJIOB;

—  CHOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XHUMHUYECKHE 3HAHUSA IS pELICHU
po0JIeM B peabHbIX KU3HEHHBIX CUTYaLUsX;

— HHTepeca K IO3HAHMIO U UCCIIEI0BATENbCKOM AEATEIbHOCTH;

— TOTOBHOCTH U CIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO U CaMOOOpPa30BaHHIO, K
AKTHBHOMY IOJIYYE€HHUIO HOBBIX 3HAaHUH 110 XMMHUU B COOTBETCTBUH C KU3HEHHBIMU ITOTPEOHOCTAMU;

— HHTepeca K OCOOEHHOCTSIM TpyZJa B pasiMyHbIX cdepax NpodeccuoHaIbHON
NESITEbHOCTH.

Ilo3naBaTenbHBbIe  yHHUBepcajibHble  y4eOHbIe  JelCTBHS, KOMMYHHKATHBHBIE
YHHBepcaJbHble y4eOHble JelCTBHS, PeryJsiTHBHbIC YHMBEpPCAJbHbIC y4eOHble JelCTBHS,
COBMeCTHasl 1eiTeJIbHOCTh

a) 0a30Bble JIOTMUECKUE JAEHCTBHUS KaK 4acTh IO3HABATEJIbHBIX YHMBEPCAJIbHBIX Y4E€OHBIX
JEHCTBUI: CaMOCTOSITENIbHO (OPMYJIUMPOBAaTh U aKTYalIM3UPOBaTh IMpPOOJIEMYy, BCECTOPOHHE €€
paccMaTpuBaTh;

—  OIpeAensaTh LENu JEATENbHOCTH, 3a/aBas IapaMeTpbl U KPUTEPUM UX JOCTHUKEHMS,
COOTHOCHUTD PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIETISIMU;

—  HCHOJb30BaTh IPU OCBOECHUHU 3HAHHWH MPHEMbI JIOTUYECKOTO MBIIIJICHUS — BBIICIAThH
XapakTepHble MpHU3HAKM TOHATMH M  yCTaHABIMBATh WX  B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOILIME OHATHUS sl OObSICHEHUS OT/IENbHBIX (PAKTOB U SBJICHUI;

— BbIOMpaTh OCHOBAaHUS U KPUTEPUM Ul KiIacCU(UKALMK BEIIECTB M XMMUYECKUX
pEeaKIuii;

—  YCTaHaBJIMBAaTh IPUYMHHO-CIIEACTBEHHBIE CBSI3U MEXY U3y4aEeMbIMHU SIBJICHUSIMU;

— CTpPOUTHb JIOTHUECKHE pacCyXIeHHUs (MHIYKTHUBHbIE, AEAYKTUBHBIC, IO AaHaJOTHH),
BBISBJIATh 3aKOHOMEPHOCTH M NPOTHBOPEUMsI B paccMaTpUBAEMbIX SBJICHHUAX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

— TNPHUMEHSATH B MPOLIECCe MO3HAHMUS, UCIIOJIb3YEMbIE B XUMHH CUMBOJIMUYECKUE (3HAKOBBIE)
MOJIeNi, MPeoOpa3oBbIBaTh MOJIENIbHBIE MPEICTABICHUS — XMMUYECKUN 3HAK (CMMBOJI) 3JIEMEHTA,
XUMHUYEcKass (QopMmysa, ypaBHEHHE XHMMHMUYECKOM peakiuMu — TpUd pPELIeHUH y4eOHbIX
IIO3HABATEJIBHBIX U NPAKTUYECKUX 3a1a4, IPUMEHATh HAa3BaHHBIE MOJEIIbHBIC MTPEICTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEILIECTB M XUMUYECKUX PEAKIUH.

0) Oa3oBble HCcIeNOBaTEIbCKUE AEHCTBHS KaK 4acTh I1O3HABATEIbHBIX YHHMBEPCAIbHBIX
yueOHBIX JIEHCTBUM: BJAJETh OCHOBAMU METOJOB HAYYHOI'O MO3HAHUS BEHIECTB U XHMHUYECKUX
peaKuuii;

— ¢opMynupoBaTh LETUM W 3aJaydl HUCCIIEJOBAHMS, MCIOIb30BaTh IIOCTABJICHHbIE U
CaMOCTOSITENIbHO C(HOPMYJIHPOBAHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JIJIS
(bopMHpOBaHHUS TUIIOTE3bI 110 IPOBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBbIX CYXKJICHHI;

— BJaJleTh HaBBIKAMU CAaMOCTOSATEIBHOTO IUIAHUPOBAHUS M TPOBEACHHS YUEHHMUECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBAaTh yYMEHHs HaONIOAaTh 3a XOJOM IpoIlecca, CaMOCTOSITENIbHO
IOPOTHO3UPOBATh €ro pe3ynbTaT, (OpMYIMPOBAaTH OOOOWIEHUSI W BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PpE3YJIbTaTOB MCCIEAOBAaHUSA, COCTaBISATh OOOCHOBAaHHBIA OTYET O MPOJAETaHHOU
pabore;

— TpuobpeTaTh OMNBIT YYEHMUYECKON HCCIIEeOBaTeNIbCKOW M MPOEKTHOM JesSTeNIbHOCTH,
HPOSIBIATE CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATENbHOMY IIOMCKY METOJIOB pEIIEeHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOAOB [TO3HAHUS.

B) yMeHHUS paboTaTh ¢ HHPOpPMAIUEH KaK YacTh MO3HABATEIbLHBIX YHUBEPCATBHBIX YICOHBIX
JNEHCTBUI: OPHEHTHPOBATHCS B PA3IUYHBIX HCTOYHUKAX HHGPOpMAIMU (HAyYHO-TIOMYJIIpHAS
JaUTepaTypa XMMHUYECKOIO  COJEpXaHMs, CIpaBOYHble Mocobus, pecypchl MHTepHera),
aHATU3UPOBATh MH(POPMAIIMIO PA3INYHBIX BUAOB U (HOPM MpEACTaBICHUS, KPUTHUECKH OI[CHUBATh
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;



—  (opmynupoBaTh 3ampockl U MPUMEHATh Pa3lIWYHbIE METOABI NMPH IMOHMCKE M O0TOOpe
uH(pOopMalii, HEOOXOAUMOI /17151 BBIIOJIHEHUS Y4eOHBIX 3a7a4 ONpeAeICHHOrO TUIIA;

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

—  CaMOCTOSITENIbHO BBIOMpATh ONTHUMAaJbHYIO (opMy mpenacTaBieHus uHoOpManuu
(cxemsl, TpaduKu, THarpaMMbl, TaOIHUIIbI, PUCYHKH U APYTHE);

— HCIONB30BaTh HAYYHBIM S3bIK B KayecTBE CpEACTBA INpH paboTe ¢ XUMHUYECKOH
uHpOpMaLKeil: MPUMEHATh MEXIpeaMeTHbIE ((PU3NIeCKre 1 MaTeMaTHUeCKUe) 3HAKU U CUMBOJIBI,
dhopmyIbl, a0OpeBUATypbl, HOMEHKJIATYPY;

—  HCIOJB30BaTh U MPEOOPA30BBIBATH 3HAKOBO-CUMBOJIMUYECKHE CPECTBA HATIISAHOCTH.

I') OBJIaJICHUE YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU JE€HCTBUSAMMU:

— 3ajaBaThb BOIIPOCHI IO CYHIECTBY OOCYXJaeMOWl TeMbl B XOJle JAuajiora u/wiu
JTUCKYCCHUH, BBICKA3bIBAaTh UJIEU, (OPMYITUPOBATH CBOU MPEIJIOKEHUS OTHOCUTEIHHO BBINOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

—  BBICTYNAaTh C NPE3EHTALUEN pe3yJbTaTOB MO3HABATEIbHON AEATEIbHOCTH, OJTYYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHUKAMU TP BBIMOIHEHUN XUMHUECKOIO SKCIIEPUMEHTA,
MPAKTUYECKOH pabOThl MO HCCIEAOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pealu3alii y4eOHOTo
npoekTa M (OPMYIHPOBATH BBIBOJBI IO pe3yiIbTaTaM MPOBEACHHBIX HCCIEIOBAHUN ITyTEM
COTJIaCOBaHUs MO3UIMI B X0/1€ 00CYKJICHHS 1 0OMEHa MHEHUSIMU.

YMEHHUsI O0IIEHNS KaK YaCTh KOMMYHUKATUBHBIX YHUBEPCAIbHBIX YU€OHBIX AEHCTBUMA:

1) OBJIaJICHUE YHUBEPCAIbHBIMH PErYISITUBHBIMU JICHCTBUSIMHU:

—  CaMOCTOSITEJIFHO IJIAHUPOBATh U OCYIIECTBISATH CBOIO IMO3HABATEIbHYIO JEATEIBHOCTD,
omnpezenss €€ LEeIu U 3a4ayd, KOHTPOJIMPOBAaThb M IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATh
npe/UlaraéMblii  aJrOpUTM JEHCTBHM NpPH BBHINOJHEHUM YYE€OHBIX M MCCIEIOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(PPEeKTUBHBIA COCOO UX PEIICHHs C YYETOM IMOJIY4YeHHs] HOBBIX 3HAHUH O
BELIECTBAX U XUMHUUYECKUX PEAKLUSAX;

—  OCYILECTBJIATH CaMOKOHTPOJb CBOEH JEsITeNbHOCTH HAa OCHOBE cCaMoOaHalu3a u
CaMOOLEHKH.

O0s13aTeIbHBIMH JUCHUIINHAPHBIMHI Pe3yJIbTATAMHU CYMTATD:

IIpenmeTHble pe3yJIbTaThl OCBOCHHS:

1) c(OPMHPOBAHHOCTH IIPEJICTaBICHNMN: 0 XUMUYECKOU COCTaBJIAIOLIEN
€CTECTBEHHOHAyYHOM KapTHHBl MHpa, pOJIM XUMUU B T[IO3HAHUU SBJIEHUN MpPHUPOABI, B
(GOpMHpPOBAHUN MBINUIEHUS M KYJAbTYPbl JIMYHOCTH, €€ (DYHKIMOHAJbHOH TI'PaMOTHOCTH,
HEOOXOIUMOMN JUIsl pelIeHHs] MPaKTUYECKUX 3a7ad U HKOJIOIMUYECKH OOOCHOBAHHOTO OTHOILIEHUS K
CBOEMY 3/I0POBBIO U IIPUPOJIHON CpENE;

2) BJIaJICHUE CHUCTEMOW XUMHWYECKUX 3HAHHWM, KOTOpas BKIIIOYAET: OCHOBOIIOJIATAIOIINE
NOHATHS (XUMHYECKUH DJIEMEHT, aToM, JJIEKTPOHHas 000Jioyka aroma, s-, P-, d-DJIEKTpOHHBIE
opOHUTaIM aTOMOB, MOH, MOJIEKYJa, BaJ€HTHOCTh, AJIEKTPOOTPHUIIATEIbHOCTh, CTENIEHb OKHCIEHMUS,
XUMHUYecKass CBSI3b, MOJIb, MOJIIDHAas Macca, MOJSPHBIM 00beM, YIJIepOIHBIH  CKEJeT,
GyHKIMOHAIbHAS TpYINa, paauKall, HW30MEepHs, HM30MEphbl, T'OMOJIOTMUECKUU ps, TOMOJIOTH,
YIJI€BOAOPOABI, KUCIOPOA- M a30TCOAEPIKAIINE COSAMHEHUS, OMOIOTMYeCKH aKTUBHBIC BEIIECTBA
(yrneBoabl, KUpbI, O€IKH), MOHOMEp, IOJHUMEp, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPHbBIE
COCIMHEHMS, KpPUCTAIJIMYECKAsl pELIETKa, TUIBI XUMHYECKUX peakuud (OKUCIUTEIbHO-
BOCCTAHOBUTENIbHBIE, JK30- W DSHJIOTEPMHYECKHE, peaklUuh HOHHOro oOMeHa), pacTBOp,
AIIEKTPOJINTHI, HEAJIEKTPOIUTHI, IJIEKTPOIUTUUYECKAS JUCCOLMALINS, OKUCIUTEND, BOCCTAHOBUTEID,
CKOPOCTh XMMHYECKOM peakluu, XHMHYECKOe pPaBHOBECHE), TEOPUH U 3aKOHBI (TEOpHs
XUMHUYECKOIO CTPOEHHUsl opraHmyeckux BemecTB A.M. byTiepoBa, Teopusi 3JIEKTPOJIUTHYECKOU
auccornmanuu, mnepuoaudeckuit  3akon  J[.MI. MengeneeBa, 3aKOH COXpaHEHHS MaccChl),
3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3BIK XUMHH, (DAaKTOJIOTUYECKHUE CBEACHUS O CBOWMCTBAX,
coCTaBe, MOJIyYeHUHU U Oe30MaCHOM HCIOJIb30BaHUHN BAXKHEUIINX HEOPTaHUYECKUX U OPraHUYECKUX
BEIIECTB B OBITY U MPAKTUYECKOH NeATETLHOCTH YeIOBEKa;

3) chopMUPOBAHHOCTH YMEHHMH BBISBISATH XapaKTepHblE MPHU3HAKK M B3aUMOCBS3b
W3YYEHHBIX NOHATUH, IPUMEHATh COOTBETCTBYIOIINE MOHITHS IPU ONMCAHUU CTPOECHUS U CBOMCTB
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HEOPraHMYECKUX M OPraHMYeCKUX BEIIECTB M UX MPEBPAIICHUN; BBIIBIATH B3aUMOCBS3b
XMMHUYECKHUX 3HAHUH C MOHATUAMU U MIPEJCTABICHUSIMU APYIHX €CTECTBEHHOHAYYHBIX IIPEAMETOB;

4) chopMHPOBAHHOCTb YMEHHUI HCIIOJIB30BAaTh HAUMEHOBAHHS XUMHUYECKUX COCIMHEHUIN
MEXYHApOJHOIO COI03a TEOPETHMYECKOW W MPUKIAAHOM XHMMHUM M TpPUBHAIbHBIC Ha3BaHUs
BR)XHEHIINX BEIIECTB (3TUJICH, alleTUIICH, MIIMLEpUH, (peHo, popManbaeru, yKkCycHas KUCIoTa,

IJIMIUH, yrapHbId Ia3, yIJIeKHCIbld Ia3, aMMMaK, ralieHas HW3BeCTb, HErallleHas W3BECTb,
NUTHEBAsE COJla M JIPYT'MX), COCTaBIATH (POPMyNBI HEOPTaHMYECKUX M OPraHMYECKHX BEIIECTB,
YPaBHEHMsI XUMHUECKUX PEAKLU, OOBSCHATh UX CMBICII; TOJTBEPHKAATh XapaKTepHble XUMUYECKHE
CBOICTBa BEUIECTB COOTBETCTBYIOIIMMU 3KCIEPUMEHTAMHU M 3alUCAMU YPABHEHUM XMUMHUYECKUX
peaKIuii;

5)  cpopMHpPOBAaHHOCTP  yMEHUI  YCTaHaBIMBATh  IPHHAJIC)KHOCTb  H3YUYEHHBIX
HEOPraHMYECKUX U OPraHMYECKHX BELIECTB K OMNPEAETICHHBIM KJIacCaM U IpyIIaM COEIUHEHMH,
XapaKTepu30BaTh WX COCTAaB M Ba)KHEHIIME CBONCTBA; ONpPENENSATh BUIbl XUMHUYECKHX CBSI3El
(KOBaJIeHTHasi, MOHHAs!, METANINYECKas, BOAOPOAHAs), THUIIbI KPUCTAJUIMYECKUX PELIETOK BEIECTB;
KJIacCu(UIUPOBATh XUMUYECKHE PEAKLINH;

6) BiIaZicHHe OCHOBHBIMHU METOAAMU HAYYHOT'O MO3HAHMS BEIIECTB U XMMUYECKUX SIBICHUM
(HabmroieHne, U3MEPEHHE, SKCIICPUMEHT, MOJCIIMPOBAHNUE);

7) chOpMUPOBAHHOCTb YMEHMH MPOBOAMUTH pacyeTbl IO XUMHUYECKUM (dopMylIaM H
YPaBHEHHSIM XUMHUYECKUX PEAKIMHA C MCTOJIb30BaHUEM (U3NYECKUX BEIWYHH, XapaKTCPU3YIOIINX
BEIIIECTBA C KOJIMYECTBEHHON CTOPOHBI: MacChl, 00beMa (HOpMaJIbHbIE YCIOBHUs) I'a30B, KOJINYECTBA
BELIECTBA; UCIIOJIb30BATh CUCTEMHbIE XUMUYECKUE 3HAHMSI JUISl IPUHSTUS PELLIEHUN B KOHKPETHBIX
KU3HEHHBIX CUTYaLUsAX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

8) chopMHpPOBAaHHOCT, YMEHUH IJIAHUPOBATh U BBHINOIHATH XUMHUYECKUH 3KCIEPUMEHT
(mpeBpalleHuss OpraHMYECKUX BEILECTB MPU HArpeBaHUU, MOJYYEHHE 3TUIIEHA U U3YyYCHHE €ro
CBOICTB, KayeCTBEHHbIE PEAKLUMU Ha albJErHJbl, KpaxMal, YKCYCHYIO KHCIIOTY; J€HaTypauus
OEIKOB TNpH HarpeBaHWM, I[BETHbIE PEAKIMU OEJIKOB; NMPOBOAUTH PEAKLUUU HOHHOIO OOMEHa,
OTIPEEIIATh CPEeNy BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIUU Ha Cyb(aT-, KapOOHAT- U XJIOpU-
AaHMOHBI, HA KaTHMOH aMMOHMS; pelllaTh SKCIEPHUMEHTaJbHble 3aJauu nmo Temam "Mertamnsl" u
"HemeTtanisl") B COOTBETCTBUN

Ocoboe 3HaueHne AUCUUIUIMHA UMeeT npu GopmupoBanuu U pazsutun OK.01, 02, 04, 07,
K 1.2, 3.2



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
JeSITeIIbHOCTH
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 BBITIOJIHSATH TaKyIo
JIeITEIIbHOCTD;

- UHTEpEC K  pa3jau4HbIM chepam
po¢eCCHOHAIBHON JEATEIHHOCTH,

OsilaieHHe YHHMBEPCAJBHBIMH Y4eOHBIMH
NO03HABATEJIbHBIMH AeHCTBUAMHU:

a) 0azoBble JIOTHYECKHUe JAelicTBUSA:

- caMoCTOATeNbHO  (OPMYNIHPOBaTH U
aKTyaJlu3upoBaTh MpoOJIeMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

- yCTaHaBJIMBaTh CYIIECTBEHHBINH MPU3HAK WU
OCHOBAHHUSA JUIsl CPAaBHEHMs, KJIacCU(PUKALUU U
00001IeHMS;

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

- BBISIBJIATH 3aKOHOMEPHOCTHU M MPOTUBOPEUUS
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-
UCCJIEI0BATEIbCKOU u IIPOEKTHOM

- BJIaJIETh CHUCTEMON XHWMHYECKMX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJAraroline
MOHATUS (XMMHUYECKUN 3JIEMEHT, aToM, 3JCKTPOHHas o00o0yiouka aroma, s-, p-, d-
AJIEKTPOHHbBIE opOuTanu aTOMOB, HOH, MOJIEKYJIa, BaJICHTHOCTb,
AIEKTPOOTPHUIIATEIILHOCTD, CTEIEHb OKHUCJICHHS, XMMHYECKasi CBsSI3b, MOJb, MOJIApHas
Macca, MOJISPHBI 00BEM, YIIEepOoAHBIA CKeneT, (yHKIMOHAIbHAsl TPYIa, pajuKal,
HU30MEpHs, U30MEPhI, TOMOJOTUYECKUM PsJ, TOMOJIOTH, YIIEBOAOPObI, KUCIOPOA- U
a30TcojiepKalliue COeANHEHHs, OMOJIOTHYECKH aKTUBHBIE BellecTBa (YIJIEBOAbI, KHUPBI,
O€NIK1), MOHOMED, TOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJSIPHBIC COCAMHEHUS,
KpUCTAJUTMYECKass  pelIeTKa, TUIbl ~ XHMHUYECKHX  peaknmuid  (OKHCIUTEIbHO-
BOCCTAHOBUTENIbHBIC, YK30- U SHJOTCPMHUYCCKHE, PEaKIIMd HOHHOTO OOMEHa), pacTBop,
AJIEKTPOJUTHI, HEANCKTPOJMUTHI, DJICKTPOJUTUYECKAs JUCCOLMAIMS, OKHUCIUTENb,
BOCCTAHOBHUTEJb, CKOPOCTh XMMUYECKON PEaKIuu, XUMHUYECKOE PAaBHOBECHE), TCOPUH U
3aKOHBI (T€OpHUsI XMMHUYECKOTO0 CTpPOEHMsI OopraHmyeckux BemecTB A.M. bytneposa,
TEOpHUs JIEKTPOJMTUUYECKOW AMccolManuu, nepuoandeckuii 3akon /[.M. Mengeneesa,
3aKOH COXpaHEHWS Macchl), 3aKOHOMEPHOCTH, CHUMBOJMYECKHUN S3BIK XHMHUH,
(akToNMOTUUECKHE CBEACHUS O CBOMCTBaX, COCTaBe, TOJYYEHHMH | O€30MMacHOM
MCIOJIb30BAaHNN BAKHEHIIMX HEOPTraHUYECKHMX M OPraHUYECKUX BEUIECTB B OBITY U
MPaKTUYECKON JIEATETLHOCTH YEJIOBEKA;

- YMEThb BBISBIISAITh XapakTEpHbIE MPU3HAKK M B3aWMOCBSI3b W3YUEHHBIX IOHATHM,
MPUMEHATh COOTBETCTBYIOIIME TIOHSATHUS TIPH OINKUCAHUM CTPOCHUS W CBOWCTB
HEOPraHWYECKUX U OPraHUYECKUX BEILECTB U UX MPEBPAIICHUN; BBISBISTH B3aUMOCBS3b
XUMHUYECKUX 3HAHUU C MOHATUAMM U MPEICTABICHUSIMH JPYTUX €CTECTBEHHOHAYYHBIX
MIPEAMETOB;

- YMETh HCIOJIb30BaTh HAMMEHOBAHUS XUMUYECKHX COEIUHEHUN MEXIYHApPOJIHOIO
COI03a TEOPETUYECKOW W MPHUKIATHOM XMMHUU M TPUBHUAIbHBIE HA3BaHUS BAXKHEHIIUX
BEIIECTB (OTWJICH, alleTWJICH, TIUIEepuH, (peHon, dopmanbiaerun, yKCycHas KHUCIIOTa,
TJIMIAH, YTapHBIN Ta3, YIJIEKUCIIBIA Ta3, aMMHUakK, ralieHas u3BeCTb, HeraleHas: u3BecTh,
MUTHEBAsI COJla M JIPYTUX), COCTaBIATH (OPMYIBI HEOPTaHUYECKHMX W OPraHUYECKUX
BEIIIECTB, YPaBHEHUSI XMUMHYECKUX PEAKIUN, OOBSICHATH HMX CMBICH; IOATBEPKIAThH
XapaKTEepHbIE XUMUYECKHE CBOMCTBA BELIECTB COOTBETCTBYIOIIMMHU 3KCIEPUMEHTAMU U
3aMUCAMHU YPABHEHUN XUMUYECKUX PEAKIINA;

- YMETh YCTAHABJIMBAThH MPUHAJJICKHOCTh U3yYE€HHBIX HEOPTaHUYECKUX U OPTaHUYECKUX




JIEATETLHOCTH, HaBBIKAMH
npo0Jem;

- BBISBIISITH NIPUYHUHHO-CIICJICTBEHHBIC CBS3H U
aKTyaJIM3UPOBATh 33J1a4y, BBIIBUTATh THIIOTE3Y
€¢ peIICHUS, HAXOJUTh apryMEHThl s
JIOKA3aTeIbCTBA CBOUX YTBEPIXKJICHUM, 3a/1aBaTh
napamMeTpbl U KPUTEPUU PEIICHUS,

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

- yMETh HIEPEHOCUTH 3HAHUS B
MO3HABATEIIBHYID M MPAaKTUYECKyH 00JacTu
KU3HENEATENBHOCTH,

- YMETh HMHTEIPUPOBATh 3HAHHMS M3 PAa3HBIX
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)KHEHIIME CBOMCTBA; ONPEAEATh BHJbl XMMUUYECKHX CBs3el (KOBaJEHTHas,
MOHHAsI, METAJJIMYECKasi, BOAOPOJHAs), THIbl KPUCTAIIMYECKMX PELIETOK BEILIECTB;
KJ1accu(pUIUpPOBaTh XMMUYECKHUE PEAKLIUY;

- chopMupOBATH MPEICTABICHUS: O MATEPHAILHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSIX U
[IO3HABAEMOCTH SIBJIGHUM MpPUPOJBI; O MecTeé M 3HAYeHUHM XUMHM B CHCTEME
€CTECTBCHHBIX HAYK U €€ POJIM B 00ECIIEYCHNN YCTOWYMBOTO Pa3BUTHS YEIOBEUYECTBA: B
pelIeHUH MpoOJeM 3KOJIOTMYECKOM, SHepreTMYecKod M MNuIleBoil 0e30macHOCTH, B
pa3BUTUU MEIUIMHBI, CO3JAHMM HOBBIX MAaTE€pPHAJIOB, HOBBIX MCTOYHHKOB JHEPrUH, B
o0ecrieyeHn: palioHAILHOTO MPUPOIOTIONB30BaHus, B ((OPMUPOBAHIH MHUPOBO33PEHUS
U o0Iel KyJIbTYpbl UEIOBEKa, a TAaKXKe SKOJIOTMYECKM OOOCHOBAHHOI'O OTHOLIEHUS K
CBOEMY 3/I0POBBIO U IIPUPOJIHOM Cperie;

- BJIQJIETh CUCTEMOM XMMHUYECKUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIIOJIATAOLIME
MOHATHUSA (JIOMIOJIHUTENFHO K CUCTEME MOHATUN 0a30BOr0 YPOBHSI) — U30TOIBI, OCHOBHOE
U BO30YXJIEHHOE COCTOSIHHE aToMa, TMOpuIu3alys aTOMHBIX OpOMTanel, XMMHUYecKas
cBa3b ("o" u "m", KpaTHbBIE CBSI3U), MOJIIpHAsl KOHILIEHTpalMsl, CTPYKTypHas ¢opmyia,
u3oMepus (CTpyKTypHas, reoMerpuyeckas (LMC-TPaHC-U30MEpUsi), THIBI XMMUYECKUX
peaknmii (roMO- M reTeporeHHbIe, 00paTUMbIE M HEOOpaTUMBbIE), PaCTBOPHI (HCTHHHBIE,
JUCIIEPCHBIE CHCTEMbl), KPHUCTAIIOTHAPAThl, CTENEHb JMCCOLMAIMH, 3JIEKTPOJIHU3,
KPEKHUHT, pU(OPMHUHI);TEOPUH U 3aKOHbI, 3aKOHOMEPHOCTH, MHUPOBO33PEHUYECKUE
3HAHHUS, JIeXKAllUe B OCHOBE NOHUMAaHHUS NPUYNHHOCTH U CHUCTEMHOCTH XUMHYECKHX
SBJICHUN, COBpPEMEHHbIE TNIPEJCTABIECHUS O CTPOCHHMU BeUIeCTBA Ha aTOMHOM,
MOJIEKYJISIPHOM W HAJAMOJEKYJSPHOM YpPOBHSX; IPEACTAaBICHUS O MEXaHU3Max
XUMHUUYECKUX PpEeaKlIUi, TePMOJUHAMUYECKMX M KHHETUYECKMX 3aKOHOMEPHOCTSAX HX
POTEKaHHUs, O XMMUYECKOM PaBHOBECHH, TUCIEPCHBIX CUCTEMaX, (PaKTOJIOTHYECKUE
CBEJICHMsI O CBOMCTBAxX, COCTaBe, MOIYYEHUH 1 0€301aCHOM MCIOJIb30BaHUU BaXKHEUIINX
HEOPraHMYECKUX M OPraHWYECKUX BEIIECTB B OBITY M MPAKTUUYECKOH EATETHHOCTH
YyeJIoBeKa; OOIIMX HAayYHBIX TNPUHIUIAX XHUMHYECKOTO MPOU3BOJCTBA (HAa MpHUMEpe
IIPOM3BOJICTBA CEPHOI KMCIIOTHI, aMMHUaKa, METaHOJIa, IepepaboTKu HePTH);

- YMETh MPOBOAMTH PAacyeThl MO XUMUYECKUM (OpMyJaM U ypaBHEHUSM XHMHUYECKUX
peaKIMii ¢ MCIOJIb30BaHUEM (PM3NYECKUX BEJIMYMH (Macchl, 00beMa Ira3oB, KOJUYECTBA
BEIIECTBA), XapaKTEPU3YIOIINX BEIIEeCTBA C KOJUYECTBEHHOH 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 MacCOBOM MOJie pacTBOPEHHOTO BEIECTBA HWJIM JaHO B HM30BITKE
(MMeeT puMecH); pacdeThl MACCOBOM MM 0OBEMHOM JOJU BBIXO/a MPOIYKTA PEAKIIHH;
pacyeTsl TeroBoro 3 deKra peakiyii, 00beMHbIX OTHOIICHUH ra30B;

10




- YMEThb BBISIBIISITb XapakTEpHblE MPU3HAKM M B3aMMOCBS3b HU3YUYCHHBIX MOHSTHUH,
MPUMEHSATh COOTBETCTBYIOIIME TMIOHSTUS TMPU OMNUCAHUU CTPOEHUSI U  CBOWMCTB
HEOPraHUYECKUX M OPraHUYECKUX BEILECTB U UX MPEBPAIICHUN; BBISBIISITH B3aUMOCBS3b
XUMUYECKUX 3HAHUHM C MOHATHUSAMH M TPEICTABICHUSIMH APYTHX MPEIMETOB I OoJiee
OCO3HAHHOTO MOHUMAaHUS U OOBSCHEHHUS CYIIHOCTH MAaTEpHUaIbHOTO EAWHCTBA MUPA;
HCIIOJIh30BaTh CHCTEMHBIC XUMHYECKHE 3HAHHS IS OOBSICHEHHS] M MPOTHO3MPOBAHUS
SIBJICHUH, UMEIOLIUX €CTECTBEHHOHAYYHYIO IPUPOY;

- YMETh HCIOJb30BaTh HAMMEHOBAHUS XUMHUUYECKHUX COCIMHEHUN MEXIyHApOIHOTO
COI03a TEOPETUYECKOM W MPUKIATHON XUMHHM M TPUBUAIbHBIC HA3BaHUS BEIIECTB,
OTHOCSIIIUXCS K M3YYCHHBIM KJIaCCaM OPraHMYECKUX U HEOPTaHMYECKUX COCAMHEHUM;
UCIIOJIb30BAaTh XUMHYECKYI0 CHMBOJIHKY HJISi COCTaBlIeHUS (POPMYT HEOPraHUYECKUX
BEILIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIICHHBIX U CKEJIETHBIX )
dbopMyNl OpraHMYecKuX BEIIECTB; COCTABIATH YpPaBHEHUS XUMHUYECKHX peaKIUid H
PacKpbIBaTh UX CYIIHOCTb: OKHUCIUTEIHLHO-BOCCTAHOBHUTEIIBHBIX PEAKIMI MOCPEICTBOM
COCTaBIICHUS AJIEKTPOHHOro OajaHca ITHX peaklui; peakluid MOHHOro oOMeHa MyTeM
COCTaBJICHUSI UX IOJHBIX U COKPAICHHBIX MOHHBIX YPaBHEHUMW; pEaKIUi TUIAPOJIU3a,
peakiun

KOMIUICKCOOOpa3oBaHus (Ha MpUMEpPe THIPOKCOKOMIUICKCOB IMHKA W aJIOMUHUSA);
MOATBEPKJATh XAPAKTEPHbIE XHMHMUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOLIMMU
AKCIIEPUMEHTAMH U 3aITUCSIMU YPaBHEHUN XUMHUYECKUX PEaAKITHi;

- yMeTh Ki1accu(uIupoBaTh HEOPTAHUYECKUE U OPTaHUYECKUE BEIECTBA U XUMUYECKUE
pEeaKIfK, CaMOCTOSITEIbHO BBIOMpATh OCHOBAHHUS W KPUTEPUH I Kiaccuukanuu
M3Y4aeMbIX XUMHUYECKUX OOBEKTOB; XapaKTepU30BaTh COCTaB M Ba)KHEHIIME CBOMCTBa
BEILIECTB, MPUHAIEKAIINX K OINPEJACICHHBIM KjaccaM W TpymnmnaM COeIUHEHUN
(mpocThie BemIecTBa, OKCUIBI, THAPOKCUABI, COJH; YIJIEBOJOPOJBI, MPOCTHIE I(PUPHI,
CIIUPTHI, (EHOJIBI, aJTbJETU IbI, KETOHBI, KAPOOHOBBIE KUCIIOTHI, CJIOKHBIEC dPUPHI, KUPBI,
YIJIEBOJIbI, aMUHBI, aMUHOKHCIIOTHI, O€JIKH); IPUMEHSITh 3HAHUSI O COCTaBEe U CBOMCTBAX
BEIIECTB ISl SKCMIEPUMEHTATIBLHON MPOBEPKU THUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH
MPOTEKAaHUs XUMHUYECKUX pEeaKIUid M MPOTHO3UPOBAHUA BO3MOXKHOCTEH  MX
OCYIIECTBIICHNUS,

- YMETh MOJTBEPKAATh HA KOHKPETHBIX MPUMEpPaX XapaKTep 3aBUCUMOCTH PEAKIIMOHHON
CIIOCOOHOCTH OPraHUYECKUX COEMHEHUHN OT KPaTHOCTHU U THUIIa KOBaJEeHTHOU cBs3H ("'G"
n "m"), B3aMMHOrO BJIMSHUS aTOMOB M TpPYII aTOMOB B MOJIEKYJaX; a TaKXe OT
0COOCHHOCTEH peanu3aiyy pa3IudHbIX MEXaHU3MOB MIPOTEKAHUS PEAKIUH;

- yMETh XapaKTepPH30BaTh OJJICKTPOHHOE CTpPOEHHWE aTOMOB (B OCHOBHOM |
BO30Y)KJICHHOM COCTOSIHUM) W HOHOB XHMHUYECKHX OdJieMeHTOB | — 4 mepuomoB
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 H3MEHEHUS] CBOWCTB XHMHYECKHX DJIEMEHTOB U 00pa3yeMbIX HMH
COCJMHEHUH 110 IEPHOAAM U TPYIIIaM;

OK 02.
Hcnonb3oBars
COBpEMEHHBIE
CpeICTBa MOUCKA,
aHaJu3a u
UHTEPIIPETANN
uHpopmanuu u
UH(POPMALOHHbIE
TEXHOJIOTHH IS
BBITTOJIHEHUS 32,144
npodeccuoHaNbHOM
JeSITeTbHOCTH

B o0J1acT¥ HEHHOCTH HAYYHOI'O NO3HAHUSA:

- c(OpMHPOBAHHOCTH MUPOBO33PEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH W OOIICCTBCHHON NPAKTUKH,
OCHOBaHHOT'O Ha Juasnore KYJbTYP,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOEr0 MECTa B
MOJIMKYJIbTYPHOM MHPE;

- COBEPIIEHCTBOBAHUE SI3BIKOBOM 51
YUTATEIIbCKOM  KYJIbTYpbl  KaK  CpEACTBa
B3aUMOJICHCTBUSL MEXKY JIIOJAbMH M TO3HAHUS
MUpa;

- OCO3HAaHME LIEHHOCTH Hay4YHO! J1eATEIbHOCTH,
FOTOBHOCTh  OCYLIECTBIIATh IMPOEKTHYIO U
HCCJIEIOBATEIbCKYIO NeSATEIbHOCTD
WHJUBUIyaJIbHO U B TPYIIIIE;

OsilaieHHe YHHMBEPCAJIBHBIMH Y4eOHBIMH
NMO3HABATEJIbHBIMUACHCTBUAMM:

B) pabdora ¢ undopmanmeii:

- BIIQJICTh HABBIKAMH MOJYYeHHS MH(POpPMAIIUU
u3 HMCTOYHHUKOB pa3HBIX THUIIOB,
CaMOCTOSITEIIBHO OCYLIECTBIISATh MOMCK,
aHAJIN3, CHCTEMAaTH3alUI0 U HHTEPHPETaIHI0
uH(pOpMallUKM  PA3IUYHBIX BUAOB U  (GopM
MPE/ICTABIICHHUS;

- CO3/aBaTh TEKCTHI B Pa3IUYHBIX (popmaTax C
y4eTOM Ha3zHa4yeHHs WH(OpMALUU U 1EIeBON
ayIUTOPUH, BBIOMpas ONTUMAIBHYIO (opmy
MIPEICTABICHUS U BU3YAIU3alIlNN;

- OIICHUBATh JIOCTOBEPHOCTbH, JIETUTUMHOCTH
uH(pOpMaIlUK, €€ COOTBETCTBHE MPABOBHIM U
MOPAJIbHO-ITUYECKUM HOPMaM;

- UCMOJIb30BaTh CPEJCTBA HHPOPMAITMOHHBIX U
KOMMYHUKAI[MOHHBIX TEXHOJOTUH B pPELICHUU
KOTHUTUBHBIX, KOMMYHUKATHUBHBIX u

- yMeTh IUIAHUPOBATh M BBINOJHATH XHUMHUYECKUU OSKCHEPUMEHT (IpeBpaIleHUs
OpPraHWYeCKUX BEIIECTB MPU HATPEBAHUU, TIOJIYUYCHUE ITUIICHA U U3YYE€HHUE er0 CBOMCTB,
KAueCTBEHHbIE PEAKIMN Ha ajJbJETUAbI, KpaxMai, YKCYCHYIO KHUCIOTY; JeHaTypalus
O€JKOB TpPU HArpeBaHWH, IIBETHHIC PEAKIMH OCJIKOB; MPOBOJUTH PEAKUUU HOHHOTO
oOMeHa, OnpeneNiaTh Cpeay BOJIHBIX PacTBOPOB, KaUeCTBEHHBIE PEaKIMHU Ha cylbdart-,
KapOOHAT- W XJIOpUA-aHHOHBI, HA KATHOH AaMMOHHS; peIIaTh SKCIEPUMEHTAIbHbIC
3amaun o TemMaMm "Mertamisl" 1 "HemeTtaiel") B COOTBETCTBUU € IIpaBUJIaMU TEXHUKHU
0e30MacHOCTH NpU OOpallleHWH C BEIECTBAMU U JIAOOPATOPHBIM 000PYAOBAHUEM;
MPEJICTABIATh PE3yabTaThl XUMUYECKOTO JKCIEpUMEHTa B (GopMe 3alucu ypaBHEHHM
COOTBETCTBYIOIINX Peakuuid U (OpMyTHpOBATh BBIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

- YMeThb AaHANU3UPOBATh XUMHUYECKYI0O HMH(POpPMAIMIO, TMOJYy4aeMylo M3 Pa3HbIX
HCTOYHUKOB (CpeACTB MaccoBoi MH(popmanuu, cetb IHTepHET u Apyrue);

- BJIaJIeTh OCHOBHBIMU METOJIaMU HAYYHOT'O MO3HAHUS BEIIECTB U XUMUYECKUX SBICHUM
(HabimroieHne, U3MEPEHHE, SKCIIEPUMEHT, MOJICITUPOBAHHE);

- YMETh MPOBOAMUTH PACUEThl MO XUMUYECKUM (POpMyJaM U ypaBHEHUSM XHUMHUYECKUX
peaknuii ¢ HCIOJIb30BaHWEM (U3WYECKUX BEIMYHMH, XapaKTEPU3YIOIINX BEIIECTBA C
KOJINYECTBEHHON CTOPOHBI: Macchl, 00beMa (HOpMallbHbIE YCJIOBHUs) ra30B, KOJUUECTBA
BEIIECTBA; HMCIIOJIb30BaTh CHCTEMHbBIE XUMHUECKUE 3HAHUS Ui TMPUHSATHS PEIICHUH B
KOHKPETHBIX )KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

- YMETh CaMOCTOSITENIFHO IUIAHMPOBATH W MPOBOJIUTH XHMHUYECKHH HSKCIEPUMEHT
(mosiyueHre W M3y4YEHHE CBOWCTB HEOPraHWYECKMX M OPraHMYECKHX BEILECTB,
KaueCTBEHHbIE PEAKLUU YTJIEBOJOPOAOB PA3IMYHBIX KJIACCOB M KHCIOPOJCOAEPKALIUX
OpPraHMYECKHUX BEUIECTB, PELICHHE 3KCIEPUMEHTAIbHBIX 3aJad [0 paclo3HaBaHMIO
HEOPraHMYECKUX M OPraHMYEeCKHX BEIIECTB) C COOJIOACHHEM IMpaBHJl 0€30IacHOro
oOpallleHusl ¢ BEIIeCTBaMU M JIaOOpaTOpHBIM 000pYyJOBaHHEM, (POPMYIUPOBATH LETH
UCCIIC/IOBAaHMs, MPEJOCTaBIATh B pa3IMyHOM (opMe pe3yiabTaThl SKCIEPHUMEHTA,
aHAJM3UPOBATh U OLEHUBAThH MX JOCTOBEPHOCTE;

- YMEeThb OCYIIECTBJIATH IEJICHANPABICHHBI IOUCK XUMHYECKOW HH(OpManuu B
pa3IMYHbIX MCTOYHUKAX (Hay4yHas M y4eOHO-Hay4Has JIMTepaTypa, CpeliCTBa MacCOBOU
uHpopmanuu, cetb MHTEpHET M JApyrue), KpUTHUECKH aHAJIU3UPOBATh XUMHUYECKYIO
uHpOpMaIHIo, TiepepadaThiBaTh €€ M HCIOJIb30BaTh B COOTBETCTBUU C ITOCTABJICHHOM
yueOHOIl 3a1aueit;

- BJIAJIETh CHCTEMON 3HAHUH O METOJAaX HAYyYHOrO IMO3HAHUS SIBJICHUU TPUPOJBI,
UCTOJIBb3YEeMBbIX B €CTECTBEHHBIX HAyKaX M YMEHHUSMHU MPUMEHSATh 3THU 3HAHUS TIPH
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OpPraHU3allMOHHBIX 337a4 C COOJIIOJCHHEM
TpeboBaHU SPrOHOMHKH, TEXHUKH
0€30I1aCHOCTH, TUTHEHBI, pecypcocOepeKeHHs,
NPaBOBBIX W  JTHYECKUX  HOPM, HOPM
nH(OPMAIIMOHHON 0€30MIaCHOCTH;

- BJIaJIeTh HAaBBIKAMH PACIIO3HABAHMUS M 3aIUTHI

AKCIIEPUMEHTATFHOM HCCIIEOBAHNUHN BEIIECTB U 7SI OOBSICHEHUSI XUMUYECKHX SIBJICHUH,
HMEIOIIMX MECTO B MIPHUPOJIE MPAKTHIECKON JEATEILHOCTH YEIOBEKa M B TTOBCEIHEBHOM
JKU3HU,

uHpopManuy, MH(POPMALIMOHHOM

0€301IacCHOCTH JINYHOCTH;
OK 04. - TOTOBHOCTb K CaMOpPAa3BHUTHUIO, | - YMETh IUIAHUPOBATh M BBIIOJHATH XWMHYECKUH HKCHEPUMEHT (IIPEBpaILCHHS
O¢pdexTuBHO CaMOCTOSITEJIbHOCTH M CaMOOIIPEIEIICHUIO; OpPraHMYECKHX BEUIECTB IPU HAIPEBAHUH, MOJyYCHUE STUIICHA U U3yYCHUE €O CBOWCTB,
B3aWMO/ICIICTBOBATh | -OBJIAJICHHE HaBBIKAMU y4eOHO- | KaUeCTBEHHBIC PEAKIUU Ha AIbJCTUABI, KpaxMmaj, YKCYCHYIO KHCJOTY; JCHaTypaIus

u paboTaTh B
KOJUICKTHUBE U
KOMaH/Ie

HCCJIEIOBATENBCKOM, MPOEKTHOM U COLManbHON
JeSITEIIbHOCTH;

OsguaeHue YHHBepPCAJbHBIMU
KOMMYHUKATHBHBIMU 1eCTBUAMM:

0) coBMecTHas 1eITeJIbHOCTD:

- MOHMMAaTh U MCHOJb30BaTh IMPEUMYLIECTBA
KOMaHJAHOW ¥ UHJIMBUyaJIbHOU paboThI;

- IPUHUMATh LEJIM COBMECTHOM N1€ATEIbHOCTH,
OpraHU30BBIBaTh U KOOPAMHUPOBATH JACHCTBUS
0 €€ JOCTHXKEHHIO: COCTaBIsATh IUIaH
JNEHCTBUM, pacnpefeisiaTb pOIH € YYETOM
MHEHUN YYaCTHHUKOB OOCYXIaThb pPE3yJbTaThl
COBMECTHOH paboThI;

- KOOPAWMHUPOBATH M BBIOJHATH PabOTy B
YCIIOBHSIX peanbHOro, BUPTYaJIbHOTO
UKOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

- OCYILIECTBJISITh MO3UTHBHOE CTPATETHYECKOE
MOBEJECHUE B  PA3IMUYHBIX  CHUTYyalHUsX,
MIPOSIBJISTH TBOPUECTBO M BOOOpa)keHUe, OBITh
WHUIUATUBHBIM

OBananenue YHHMBEPCAJbHBIMH
peryJsiTHBHbIMU JeHCTBUAMM:

r) IPUHATHE Ce0s U APYTUX JIIOACH:

- TIPUHUMATh MOTUBBI U ApPTYMEHTHI JAPYTUX
roaei npu aHaymze pe3yJabTaToB
JIeSATEIbHOCTH;

O€JKOB NpPU HArpeBaHUH, LIBETHbIE pEAaKIMM OEJIKOB; MPOBOJUTh PEAKLUU HOHHOTO
oOMeHa, OonpeAensTh Cpely BOAHBIX PAaCTBOPOB, KAYECTBEHHBIC PEAKIMH Ha Cyibdar-,
KapOOHAaT- M XJIOPUA-aHHOHBI, HA KAaTHOH AaMMOHHS; pellaTh SKCHEPUMEHTAaIbHbIE
3agaunno temam "Mertamuibl" 1 "HeMeramnel") B COOTBETCTBUU C MpaBUIIAMHU TEXHUKH
0e30macHOCTH IpH OOpallleHMH C BELECTBAMU U J1a0OpaTOpPHBIM 000pPYAOBaHHEM;
NPEICTABIATh PE3YJIbTAThl XMMHYECKOTO SKCIIEpUMEHTa B (OpMe 3alHCH YpaBHEHHIA
COOTBETCTBYIOLUX PeakUUil U (GOpMyIUpoOBaTh BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;
-yMEThb CaMOCTOSITENIbHO ITUIAHUPOBAaTh W TPOBOJANUTH XUMHUYECKHH HSKCIEPUMEHT
(mosyueHre W M3y4EHHE CBOWCTB HEOPraHWYECKMX M OPraHWYECKUX BEIECTB,
Ka4eCTBEHHBIE PEAKIIUU YIJIEBOAOPOAOB PA3IMYHBIX KIACCOB U KHUCIOPOACOAEPKAILUX
OpPraHMYECKHUX BEIIECTB, PELICHHE 3KCIEePUMEHTAIBHBIX 3aJad [0 paclo3HaBaHMIO
HEOpPraHMYECKUX M OpPraHMYeCKUX BEIIECTB) C COOJIOJIEHHEM MpaBuUil O€30I11acHOro
oOpaleHus ¢ BelIeCTBaMU U J1a0OpaTOpHbIM 000pyAOBaHHEM, (HOPMYIUPOBATH LIEIH
UCCJIEIOBaHMsI, NPEJOCTaBIATh B pa3IU4YHOM (opMe pe3ynbTaTbl 3KCHEPUMEHTA,
aHAJIM3UPOBATh U OLEHUBAThH UX JOCTOBEPHOCTD;
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- MPU3HABAaTh CBOE MPaBO W TPaBO APYTUX
JIFOJIeH Ha OIIHOKU;

- pa3BUBaTh CHOCOOHOCTH TOHHUMATh MHUpP C
MO3UIUH JIPYTOro YEJIOBEKA;

OK 07. B 00.1acTH 3K0/10rH4Y€CKOT0 BOCIIUTAHMS S - copMUPOBAThH MPEACTABICHUSI: 0 XUMHUYECKON COCTABJISIONICH €CTECTBEHHOHAYYHOM
CogeiicTBoBaThH - c(hOpMUPOBAHHOCTh 9KOJIOTMYECKOH | KapTHUHBI MHpa, POJIM XUMUU B TO3HAHUU SIBJICHHM MNPHUPOABI, B (HOpMHUpPOBAHHUU
COXPaHEHHIO KYJIBTYPbl, TIOHUMaHWE BIUSHUS COIMAIBHO- | MBIIIJICHUS U KYJBTYPhl JTUYHOCTH, €€ (PYHKIIMOHAIBHONH IPaMOTHOCTH, HEOOXOAMMOMN
OKpYyKarolen SKOHOMMYECKHUX TIPOLECCOB Ha COCTOSIHUE | ISl PELICHUS MPaKTUYECKHX 3aJad U SKOJOTMYeCKH OOOCHOBAHHOTO OTHOIICHUS K
cpenpl, MPUPOTHON U COIMANIBHOM Cpelibl, OCO3HAHUE | CBOEMY 3/I0POBbIO U IPUPOIHON Cpee;
pecypcocOepexeH | TI00aIbHOrO  XapakTepa  SKOJOTHMYECKHX | - YMETh COONMI0JaTh MpaBUiIa IKOJIOTHYECKU IIETIECO0OpPA3HOTO IMOBEIACHHS B OBITY U
10, IPUMEHSATH npo0Jem; TPYIOBOM JESTEIBHOCTU B MLENSAX COXPAHEHHUS CBOErO 3JI0POBBbS W OKPYKaIOIIEH
3HaHUS 00 - IUTAHUPOBAHUE U OCYILECTBJICHHUE JACUCTBUN B | IPUPOAHON CpEIbl; YYUTHIBATH OINACHOCTb BO3JACWUCTBUA HA JKUBBIE OPraHU3MBI
W3MEHEHUU OKPY>KaIOIlIe Cpe/ie Ha OCHOBE 3HAHMS LIETIEH | OMPEACNICHHBIX BEHIECTB, IMOHUMAsi CMBICH TIOKa3aTels MPeaeIbHON TOMyCTHMOM
KJIUMaTa, MPUHIIMIIBI | YCTOMYUBOTO Pa3BUTH YEIOBEUYECTBA, KOHIIEHTPALIUU;
OEpEKITUBOTO AKTHUBHOE HEIMPUSATHE JIEUCTBHM, MPUHOCSIIIUX | - YMETh MPOTHO3UPOBATH, AHAIM3UPOBATH W OLIEHUBATh C TO3UIUN JKOJIOTHYECKOU
MIPOU3BO/ICTBA, BpEl OKpYXKaroIIe cpere; 0€30MacHOCTH TOCTEACTBUS OBITOBOWM M IMPOU3BOJCTBEHHOW AESITENTHLHOCTH YEIOBEKa,
3¢ heKTHBHO - YMEHHE IMPOTHO3UPOBATH HEOJATONPHSITHBIC | CBA3aHHOU C TIepepabOTKOM BEIEeCTB; NCIOJIb30BATh IMOYICHHBIE 3HAHUS IS IPUHATHS
NeiicTBOBAThH 9KOJIOTHYECKHE MOCIIEACTBHS | TPAMOTHBIX pelieHuil mpo0eM B CUTyalHsIX, CBA3aHHBIX C XUMUCH;
BUPE3BBIYANHBIX MpEeANPUHUMACMBIX JTEUCTBHM, TPEOTBpaIIaTh | - YMETh OCO3HABaTh OMACHOCTh BO3JICWCTBHS Ha >KUBBIE OPraHU3MbI OMPEIEIECHHBIX
CUTYaIUAX UX; BEILECTB, NMOHUMAsi CMBICI TOKa3aTells MNPEeAeTbHOW JOIMYCTUMON KOHUEHTpaluu, U

- pacimpenue OMBbITa  JICITENILHOCTH | TIOSICHATh Ha TMpUMEpax CIOCOObl YMEHBIICHHMS] U TPEJAOTBpAIICHUS HX BPEIHOTO

HKOJIOTUYECKON HANpaBJICHHOCTH; BO3JICUCTBUS HA OPraHU3M YEJIOBEKa.

- OBJIQJICHHE HaBBIKAMH y4eOHO-

HCCIIEIOBATENICKOM, IIPOEKTHON U COLIMATIbHOM

JIeSTeITLHOCTH;
[IK 1.2. - c(hOpMUPOBAHHOCTh 9KOJIOTUYECKOM | - YMETh OCO3HABaTh OMNACHOCTh BO3JICWCTBHS Ha >KUBBIE OPraHU3Mbl OMPEIEIECHHBIX
OGecneunBaTh KyJIbTypbl, TTOHUMaHUE BIUSHHS COIMAIBHO- | BEIIECTB, MOHWMAs CMBICT TOKa3aTels MPeaeIbHON MOMyCTUMOW KOHIIGHTpAIluU, H
0e30MmacHy0 PKOHOMHUYECKUX TPOIECCOB HA COCTOSHHUE | MOSCHATh Ha TMPUMEPaxX CIOCOOBI YMEHBIEHUS W TPEJOTBPAIICHHUS UX BPEIHOTO
OKPY’KaIOIIYIO MIPUPOTHON W COIMAIBHOM Cpe/bl, OCO3HAHWE | BO3JACHCTBHUS Ha OPraHW3M UYEJIOBEKA.
cpeny. 00aNbHOTO  XapakTepa  JKOJOTHYECKHX

npo0Jem;

- TUTAHUPOBAHKME U OCYILIECTBIICHUE JICUCTBUHN B

OKPY’KaloIlleW Cpe/le Ha OCHOBE 3HAHMS LieNel

YCTOMUYMBOTO Pa3BUTHS YEJIOBEUECTBA;
[IK 3.2 0a30BbIE HCCIENAOBATEIbCKUE JEHCTBHS KaK | - YMETh COOJIIOAATh MpaBHIa IKOJOTHYECKH II€IeCOO0OpPa3HOro TMOBEICHUS B OBITY H
[IponaraniupoBaTh | 4acThb  IO3HABAaTEJIbHBIX  YHUBEPCAIbHBIX | TPYJIOBOM MAESATENBHOCTH B LEJIAX COXPAHEHHUS CBOErO 3J0POBbS U OKPYKaIOIIEH
3I0pPOBBIN 00pa3 y4eOHBIX  JCWCTBUH: BIAJAETh OCHOBAaMH | MPUPOJHOW CpPENbl; YYUTHIBATH OMACHOCTh BO3JCHCTBUS HA JKUBBIC OPTraHU3MBbI
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KHU3HHU

MCTOOB HAYUYHOTO IIO0O3HAHHA BCIICCTB U
XUMHNYCCKUX peaKuHﬁ;

—  (dopmymnupoBath eH u 3a1aumn
UCCJICIOBaHMSI, MCITOJIB30BaTh MOCTABICHHBIC U
CaMOCTOSITEIILHO copMyIHpOBaHHbIC

BOITPOCHI B KQUCCTBC MHCTPYMCHTA ITO3HAHUSA U
OCHOBBI i1 (OPMUPOBAHUS THUIMOTE3Bl IO
IMPOBEPKEC IMPaBUJIBHOCTHU BBICKA3bIBACMbIX
CY)XJICHU;

— BJIaJACTH HaBbIKaMH CaMOCTOATCIIBHOI'O
IJIAHUPOBAHUA W TMPOBCACHHUA YUCHHUYCCKUX
SKCIIEPUMEHTOB, COBEPILIECHCTBOBATh YMEHUS
Ha0JII0/1aTh 3a X0JIOM nporecca,
CaMOCTOSITENIEHO MIPOTrHO3UPOBATH ero
pe3ynbTar, QopmynupoBaTh 0000UICHUS |
BBIBO/IBI OTHOCHUTEIBHO JIOCTOBEPHOCTH
pe3ysIbTaTOB  MCCIEAOBAHUS,  COCTABIATH
000CHOBaHHBII OTYET O MPOJIETAHHOHN paboTe.

ONpENIETICHHBIX BEIIECTB, MOHMMAsi CMBICI T[OKa3aTensi MPeAebHOW JTOMyCTUMOU
KOHIICHTPAIIUH;
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2. CTPYKTYPA n COJAEP/)KAHUE OBIIIEOBPA30OBATEJIBLHON
JUCHUITIIMHBI
2.1. O0beM JUCHUIIMHBI U 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.U.

poecCHOHALHO-OPUEHTUPOBAHHOE Co/Iep KaHKe (paKTHYeCcKas MOIrOTOBKA) 8
- NIPaAKTHYeCKHe 3aHATHS 78
B T.U.

PO eCCHOHATBHO-OPUEHTHPOBAHHOE COJIEP)KaHKE (MMPAKTHYECKas TOJATOTOBKA) 20
- IPOMESKYTOYHAS ATTeCTAIUSs 18
B TOM YHCIIE:

KOHCYJIbTAIlNH 12
IK3aMeH 6




2.2. TemaTu4ecKHii IJIaH U cOJIep:KaHNe Y4eOHOH TUCHMTLINHBI
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 eCcCHOHAIBLHO-OPHEHTHPOBAHHOE), J1a00paTOPHbIE U O0bem |@opmupyembie
pa3aesioB M TeM NPaKTHYEeCKHE 3aHATHS, IPUKJIAJTHON MOYJ/Ib 4acoB KOMIIeTEHIIUH
1 2 3 4

PA3JIEJI 1. OCHOBbBI CTPOEHUS BEHIECTBA 8
Tema 1.1. Conep:xanue 4 OK 01
CrpoeHue aToMOB 1. CoBpemeHHasi MO/ieJIb CTPOEHHUSI aTOMA. 2
XUMHUYECKUX DsekTpoHHas KoHpurypamus aroma. Kinaccudukanus XMMHYECKHX DJIEMEHTOB (s-, P-, O-3J€MEHTHI).
JJIEMEHTOB M IpUpoaa | BajleHTHbIE ~ 3JIEKTPOHBI. BanenTHOCTSD. ONeKTpOHHAass  OpUpoAa  XMMHYECKOW  CBA3M.
XUMHUYECKOH CBS3U DNEKTPOOTPUIIATEIEHOCTh. KOBaneHTHast CBs3b, €€ pPa3HOBUIHOCTH M MEXaHW3MbI 00pa30BaHUS

(oOMEHHBI W TOHOPHO-akUenTopHbI). MoHHas cBsi3b. Mertamnnyeckass cBs3b. BomopoaHas CBA3b.

MexMonexkynspHble B3auMoaencTBUs. 30Tombl, OCHOBHOE M BO30Y)KJIEHHOE COCTOSHUE aroma,

ruOpHUIU3aIs AaTOMHBIX OpOUTAJICH.

B T.Y. IPAKTHYECKHE 3aAHATHSA 2

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

3JeMEeHTOB 1—4 mepuoAoB, ANEKTPOHHBIX (OPMYyT MOJIEKYT M OIpeAeleHHe THIa cBs3u. Pemienue

3aJ]aHUl HA HCIOJIb30BAHUE XMMHUYECKOW CHMBOJMKM M Ha3BaHUW COEAMHEHUN 1O HOMEHKJIATYype

MEXIYHAPOJAHOIO COK3a TEOPETUYECKOW M MPHUKIAJHON XMMHM M TPUBHAIbHBIX Ha3BaHUM MJid

COCTaBJICHUS] XUMHUECKUX (DOPMYI IBYXaTOMHBIX COEIMHEHUN (OKCUAOB, CYJIb(HI0B, THIPUIOB U T.II.)

U JPYTHX HEOPTaHUYECKUX COCMHEHUHN OT/IEIbHBIX KJIACCOB.
Tema 1.2. Conep:xanue 4 OK 01,
Ilepuognueckuii 3akoH | 2. Ilepuonmyeckasi cucreMa xumuueckux 3jiemeHToB JI.U. MenaeseeBa. 2 OK 02
u tabnuma J[. 1. ®usnueckuit cmbich [lepuonnueckoro 3akona J[.M. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB IIK 1.2
Menneneena XUMHYECKHX DJEMEHTOB, 00pa3yeMbIX HMH TMPOCTHIX M CIOXKHBIX BEUIECTB B COOTBETCTBHH C

MOJIOKEHUEM XHMHUYECKOro 3yemeHTa B Ilepuogmueckoil cucreme. MUPOBO33pEHUYECKOE M HAyYHOE

3Hauenue [lepuoanueckoro 3akona /[.M. MenneneeBa. IIpornossr /.M. MenneneeBa. OTKpbITHE HOBBIX

XUMHUYECKHUX DJIEMEHTOB.

B T.Y. IPAKTHYECKHE 3aHATHSA 2

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

HA XapaKTepH3alMi0 XUMHYECKHX OJJIEMEHTOB «METaJUIMYecKue / HEeMETAINIMYEeCKHEe CBOWCTBaY,
AJIEKTPOOTPHUIIATEIHFHOCTh M CPOJICTBO K DJIEKTPOHY XUMHUUYECKHX DJIEMEHTOB B COOTBETCTBHE C HX
ANIEKTPOHHBIM CTPOECHUEM U MOJOKEHHEM B MEPUOJUYECKONW CUCTEME XUMHUYeCKHX anemeHtoB ..
MenneneeBa». PemieHne pacueTHBIX 3aja4 Ha HAXOXKJICHHE OTHOCHUTEIHLHONW MOJICKYJSIPHON MaccChl.
OrnpeznenieHre MacCOBOWM JOJIM XMMHUYECKHX DJIEMEHTOB B CJIOXKHOM BemectBe. CocTaB, CTpOeHUE
MOJICKYII.

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 OTHOIIEHUSI B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHUHU M PacueThl IO
YpaBHEHUSAM XMMHUYECKUX peakiuil. Mojib Kak eJMHHIIa KOJMYecTBa BellecTBa. MoJsipHas Macca.
3aKOHBI COXpAaHEHHUs] MacChl U dHEpruu. 3akoH ABoraapo. MossipHbiii 00beM ra3zoB. OTHOCHUTENIBbHAS
IUIOTHOCTB ra3oB. Peakiuu komriekcooOpa3zoBaHUsl ¢ yUaCTUEM HEOPraHUYECKUX BEUIECTB (Ha mpuMepe
TUIPOKCOKOMILJIEKCOB IIUHKA U aJJFOMUHUSA).

B T.4. IPAKTHYECCKHE 3AHATHUA

I13 Ne3. CocraBiieHUe ypaBHEHHUIT peakUuii coeTUHEHUsI, PA3JI0KEHUs, 3aMellleHHns], 00MeHa.
VYpaBHeHHs] ~ peaklMii TOpeHus, HOHHOro OOMEHa, OKHCIICHUS-BOCCTaHOBJIEeHHs.  Pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTHK MCXOTHBIX BEUIECTB U MPOIYKTOB PEaKIuu. Pacyer KOJINIeCTBEHHBIX
XapaKTePUCTUK TMPOAYKTAa PEaKIMU COCAMHEHHUS, €CIM OJHO M3 BEUIECTB JaHO B H30OBITKE W/HUIU
COJICPKUT TIpuMecH. Pacder MaccoBoM miin 00EMHOM JTOJIM BBIXO/A MPOIYKTA PEAKIIUHA COSTUHCHUS OT
TEOPETUYECKH BO3MOKHOT0. PacueT 00beMHBIX OTHOIIEHUH ra3oB. Pacuer macchl (00bEM, KOTHUECTBO
BEII[ECTBA) MPOJYKTa PEAKI[MU, €CIU OJIHO M3 BEIIECTB JIaHO B BHJE PAacTBOpa C OIPEIACICHHOU
MacCOBOH J0JIeil paCTBOPEHHOTO BEIECTBA.

N

I13 Ne4. Pemienne ypaBHeHU OKMCIeHUA-BOCCTAHOBJICHMS.

Crenenp okucneHus. OKHCIUTEND U BOCCTAHOBUTEND. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIMH B
IpUpOJie, TPOU3BOJCTBEHHBIX IMpolLleccaX M IKU3ZHEACSITEIbHOCTH OpraHu3MoB. OKHCIUTEIbHO-
BOCCTAHOBUTENBHBI  NOTeHIMan  cpeabl.  CocTaBieHME M YpaBHMBAHHME  OKHCIIHUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIMI METOJOM JJIEKTpOHHOro OanaHca. TumuuHble HEOpraHWYecKue
OKHUCJIUTEIN U BOCCTAHOBUTEIH. DJIEKTPOJIU3 PACTBOPOB U PACILIIABOB COJIEH.

2 (1%)

OK 01
OK 02,
OK 02
IIK 1.2

Tema 2.2.
DIEKTPONUTHYECKAS
JIUCCOITUAITASA ¥ MOHHBIN
oOMeH

Conep:xanue

4. Teopus 2/1eKTPOJIUTHYECKOI Aucconuanuu. Peakninu HoHHOTO o0MeHa.

COCTaBJ'IeHI/Ie peaKHI/Iﬁ HNOHHOTO O6M€Ha HyTeM COCTABJICHUSI UX IIOJHBIX H COKpaHIeHHI)IX NOHHBIX
ypaBHeHud. [maponus coneld. 3HaueHHWE THAPOIU3a B OHUONOTMYECKUX OOMEHHBIX IMpoIleccax.
HpI/IMeHeHI/Ie rpmponma B HpOMBIH_U'IeHHOCTI/I.

B T.Y. IPAKTHYECCKHUEC 3AHATUSA

SN

IT3 NeS. Pemienue 3aga4 Ha cocTaBJIeHHE PeaKIMii HOHHOTO o0MeHa
IMyTEM COCTABJICHHA HX IMOJHBIX U COKPAIICHHBIX MOHHBIX ypaBHeHHﬁ. Pemenue 3aa4 Ha COCTaBJICHUC
MOJIEKYJISIDHBIX ¥ MOHHBIX YpaBHEHUI TUPOJIN3A, ONPEIEIICHUE CTEIEHN THIPOIIN3a.

N

13 Ne6. Peakuuu rugpoJinsza
HccnenoBanue cpeipl pacTBOPOB CoOJiei, 0Opa30BaHHBIX CHIIBHBIMH M CIaObIMH TPOTOIUTAMH, U HX
pEeaKIMii ¢ pacTBOpaMH IesIoun U kKapOoHaTa HaTpusi. COCTaBJICHHE PEaKIIMil THIPOJIN3a COJICH.

2 (1%)

OK 01,
OK 02
K 1.2

PA3JIEJI 3. CTPOEHUE ¥ CBOMCTBA HEOPTAHUYECKHX BEIIIECTB

20

Tema 3.1.

\ Coaep:xanue

OK 01,
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Knaccudukanus,
HOMECHKJIaTypa 1
CTpOCHHE
HEOPraHHYECKUX
BEILIECTB

5. Kuaaccudukanusi, HOMEHKJIATYPa M CTPOEHHE HEOPraHMYECKHUX BellecTB

[Ipeamer HeopraHW4YeckoW XWMHH. B3auMMOCBS3b HeEOpraHWyeckux BemecTB. Kiaccudukanus
HeopraHuuyeckux BemiecTB. IIpocTele U ciiokHble BemecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BELLECTB
(OKCHBI, TUIPOKCUIBI, KUCIOTHI, conn). HomMeHknatypa 1 Ha3BaHME HEOPraHMYECKUX BEIIECTB MCXOMS
U3 UX XUMHUYECKOH (HOPMYIIBI MM COCTABICHUE XUMHUECKOW (OPMYJIIBI HCXO/S U3 HAa3BaHUS BEIECTBA
0 MEXIYHapOJHOM WIM TPUBHAIBHOM HOMEHKJIAType. MEeXMONEKYJIApHbIE B3aHUMOJIECUCTBUS.
Kpucramnoruaparsl. ArperaTtHble COCTOSHUS BemiecTBa. Kpucraummdeckue u aMOpgHBIE BEIIECTBA.
Tunel KpUCTAIIMYECKUX PELIETOK (aToOMHasi, MOJEKYJsSpHas, UOHHAs, METaJUIMYecKas). 3aBUCUMOCTh
(¢u3nUeCKUX CBOMCTB BEIIECTBA OT THIA KPUCTAIMYECKOH pemeTkd. IlpuunHbl MHOTrO0Opasus
BenecTB. COBpeMEHHbIE MPEICTaBICHUSI O CTPOCHHM TBEPABIX, KUAKUX W Ta3000pa3HbIX BEIIECTB.
Kuakne Kpuctasibl.

B T.Y. IPAKTHYCCKHEC 3aHATUA

113 Ne7. Pemienne 3agay Ha pacyeT MAacCCOBOM [J0JIM XHMMHYECKOr0 3JjieMeHTa (coequHeHMs) B
MoJIeKyJie

Pemenne npaktuueckux 3amaHuil Mo Kiaccu(UKAIMKM, HOMEHKIAType U XUMHUYECKUM QopMmyiaam
HEOPTaHMYECKUX BEIECTB PA3JIMYHBIX KJIACCOB (HA3BIBATh W COCTABIATH (POPMYJIBI XHUMHYSCKHUX
BEIIECTB, OINpeAeisaTh MNPUHAIICKHOCTh K kiaccy). llouck wuHbopManuu 10 Ha3BaHUAM,
UICHTUPHUKATOPAM, CTPYKTYPHBIM (OpMyIIaM.

2 (1%)

IT3 Ne§8. IlosryyeHune u aHAIHU3 CBOKMCTB OCHOBHBIX KJIACCOB HEOPraHUYECKHUX BeleCTB.
[Toryuenue u cBoiictBa Bojopoja. [lonmydyeHne u cBONCTBa OKCHJIOB (OKCHIA Mar"us, OKCHAAa Xpoma
(111), okcuna nuunka). [TonyyeHue 1 UccieaoBaHie CBOMCTB OCHOBAHUIA, KUCIIOT, COJICH.

OK 02
[IK 1.2

Tema 3.2. dusuko-
XHUMHUYECKHE CBOMCTBA
HeopraHqucm/Ix
BEILIECTB

Conep:xanue

10

6. Mertaniabl. XHUMHYeCKHe CBOHCTBA OCHOBHBIX KJIACCOB HEOPIaHUYECKHMX BelleCTB

O6mue ¢usnueckne U XuMUYECKHe cBoWcTBa MeTaioB. CriocoObl MonydyeHus. 3HaueHUEe METaUIOB U
HEMETAJUIOB B NPUPOJE U JKU3HEIEATEIBHOCTH 4Y€JIOBEKa M OpraHm3MoB. Koppo3us MeTalioB: BUABI
KOPPO3HH, CIIOCOOBI 3aIIUTHI METALIOB OT Koppo3uu. Hemeramipl. O0mue Gusznyueckre 1 XUMUIECKHUE
CBOWCcTBAa HeMeTalsioB. TumuuHble cBoWcTBa MetawioB [Y— YII rpymn. Knaccudukamus wu
HOMEHKJIaTypa COeMHEHUN HeMeTaioB. KpyroBopoTbl OMOT€HHBIX 3JIEMEHTOB B IpHpoae. OKCHIbI,
TUAPOKCUABI, KHUCIOTBI, COINM M JAp. 3aKOHOMEPHOCTH B M3MEHEHMM CBOWCTB IPOCTHIX BEIIECTB,
BOJIOPOJIHBIX COEJIMHEHHMN, BBICHIMX OKCHJIOB U THIPOKCHJIOB.

B T.Y. IPAKTHYECCKHEC 3AHATUSA

I13 Ne9. CocraBiieHHe ypaBHEHHIl XMMHYECKHX PEaKIUH C y4YacTHEM IMPOCTbIX M CJOKHBIX
HEOPraHMYeCKNX BeIlecTB: OKCHJIOB METAJIOB, HEMETAUIOB M aM(OTEpPHBIX 3JEMEHTOB;
HEOPraHMYECKUX KHCIOT, OCHOBAaHMH U aMQOTEpHBIX TUAPOKCUIOB, HEOPTaHUYECKUX COJIeH,
XapaKTEePU3YIOLUX UX CBOKCTBA.

2 (1%)°

OK 01
OK 02,
OK 02,
[IK 1.2

2
HpO(beCCPIOHaJ'IBHO-OpI/IeHTI/IpOBaHHOC COACPIKaHUC
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I13 Ne10. UccnenoBanmne pusnvecknx 1 XMMUYECKHX CBOHCTB METAJLJIOB.
JlaGopaTopnast pabota «CBoiicTBa MeTa/IoBY. PelieHne SKCIepHMMEHTAIBHBIX 3a]ad 10 CBOMCTBaM
XUMHUYECKUM CBOMCTBAM METAJIOB, IO PACIIO3HABAHUIO U MOJIYYCHHUIO COCAMHEHUN METAJIOB.

I13 Nell. PemieHne NPaKTHKO-OPUEHTHPOBAHHBIX TEOPETUYECKHX 3a/JaHUIl HA CBOWCTBA H 2 (1%)

NOJIy4YeHHEe HEOPIaHHYEeCKHUX BeIeCTB.

I13 Nel12. HccaenoBanne GpU3n4eCKUX U XHMHUYECKHX CBOICTB HEMETAJLJIOB. 2

JlaGopatopHasi paboTta «CBolcTBa HeMeTaIoBy. PelleHne skcnepuMEeHTaNbHbIX 33/a4 [0 CBONCTBaM

XUMUYECKUM CBOMCTBAM HEMETAJUIOB, 110 PACIIO3HABAHUIO U ITOJTYYEHUIO COCUHEHUN HEMETAJUIOB.
Tema 3.3. Conep:kanue 4 OK 01
[IpousBoacTBO 7. OOmme nmpeacTaBjaeHsi 0 NPOMBILJIEHHBIX CIIOC00AX MOJyYeHHs] XUMHUYECKUX BelleCTB 2 (1%) OK 02
HEOPraHUYECKUX (Ha mpuMepe NPOM3BOJACTBA aMMMaKa, CEpPHOM KHCIOThI). YepHas M LBETHas MeETAJULyprHsl. OK 04,
BELIECTB. 3HAUEHUE U IIpakTHueckoe MPUMEHEHHE JIEKTPOIIN3a ULl TIOJYYEHHUS IIEJIOYHBIX, IEIOYHO3EMENIBHBIX METAUIOB U OK 02,
IpYMEHEHHE B ObITY U Ha| aqroMuHMsl. CTEKIIO M CHIIMKATHAs TPOMBIIIICHHOCTD. [IpobieMa 0TX0/10B ¥ OOOYHBIX MPOIYKTOB. IIK 1.2
HPOU3BOACTBE B T.4Y. IPAKTHYECKHE 3aHATHS 2

I13 Nel3. Pemenne npakTuko-opueHTHPOBAHHBIX 32aHUIA 0 POJIM HEOPraHM4YeCKOH XMMHHU B 2 (1%)

Pa3BUTHM MeAULMHBI
PA3JIEJI 4. CTPOEHUE 1 CBOMCTBA OPTAHMYECKHUX BEIIIECTB 34
TeMma 4.1. Conep:kanue 12 OK 01,
Knaccuuxanmus, 8. B3auMocBsI3b HEOPrAaHNYECKUX U OPraHUYECKHX BELIECTB. 2 OK 02
CTPOEHHUE U [TpenMeT opraHn4eckod XMMHH. XMMUYECKOE CTPOCHHUE KaK MOPSAJIOK COEAMHEHHUSI aTOMOB B MOJIEKYJIE
HOMEHKJIaTypa COITACHO WX BaJIeHTHOCTU. OCHOBHBIE MOJOXEHHUS TEOPUU XUMHUYECKOIO CTPOCHMSI OpPraHMUYECKUX
OpPraHMYECKUX BEIIECTB | coequHeHUil A.M. bytiepoBa. VYriepoIHbI CKEJET OpPraHMYECKON MOJEKYJbl. MOJEKyIspHbIE U

CTPYKTYpHBI€ (pa3BEpPHYThIE, COKPALICHHbIE) XUMUYECKHE (POPMYJIBI.

9. 3aBHCHMOCTB CBOICTB BeleCTB OT XUMHYECKOI0 CTPOEHHS MOJIEKY.I. 2

W3omepust u u3oMepsl (CTpyKTypHasi, reoMeTpuyeckas (1uuc-rpaHc-uzoMepusi). KpaTHOCTh XuMuieckoin

cBs3u. [lonste o GyHkoHaneHOM rpymnmne. [IpuHIMIEI KiIaccu(UKaU OpraHMYECKUX COEAMHEHU.

MesxtyHapo/iHass HOMEHKJIATypa U MPUHUIUIIBI HOMEHKJIATYPbl OPraHUYeCKUX COeTMHEHUH.

B T.4Y. IPAKTHYECKHE 3aHATHS 8

I13 Ne14. HomeHK/JIaTYypa OPraHM4YeCKUX COeIMHEHU OT/AeIbHBIX KJIACCOB 2

(HachIlICHHbIe, HEHACBHIIIEHHbIE M apOMaTHUYECKHE YIJIECBOJOPOJbI, CHHUPTHI, (EHONbI, ajbJAETH]IBI,

KETOHBI, KapOOHOBbIE KUCIOTHI U Ap.) CocTaBieHHe MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (HOpMyI

OPraHMYECKHUX BEIIECTB OTHEJIBHBIX KIACCOB, HCIOJB3YyS MX Ha3BaHHUA [0 CHUCTEMATHYECKON

HOMEHKJIAType.

I13 NelS. M3rorosieHue Moaeseil MOJICEKYJI AJTKHHOB, HX H30MEpPOB 2

I13 Ne16. Pacyerbl mpocreiimeii ¢GopMyJibl OpraHUu4YecKoil MOJIEKYJbl, UCXOAS U3 3JE€MEHTHOIO 2

cocTaBa

I13 Nel7. ITosryuyeHne MeTaHAa M H3YYeHHE ero CBOMCTB: 2
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TOpPEHHs, OTHOUICHUsI K OPOMHOI BOJI€ M pacTBOPY NepMaHranara kanus. JlJabopatopnas padora

Tema 4.2. CBolicTBa Conepixanue 16 OK 01
OpPraHUYECKUX 10. Du3UKO-XMMHYECKHE CBOMCTBA OPraHUYeCKNX COeJUHEHHUH OTIeIbHBIX KJIACCOB. 2 OK 02
COCIMHEHUN 0COOEHHOCTH KJIacCH(PMKAlMM M HOMEHKJIATypbl BHYTPH KJIacca; TOMOJIOTMYECKUH psn W oOImas OK 04,

dbopmya; nzoMepust; GU3NIECKUe CBOWCTBA; XMMHUUECKHE CBOMCTBA; CITIOCOOBI MOJyYCHUS . OK 02

11. TIlpepenbHble, HenmpeaeabHbIe, APOMATHYECKHUE YIJIEBOAOPObI. 2

['openue meTaHa Kak OJAMH M3 OCHOBHBIX MCTOYHHKOB TEIUIA B MPOMBIIIICHHOCTH U ObITy. CBoOiicTBa

IPUPOJIHBIX YIJIEBOJOPOI0B, HAX0XKIEHUE B IPUPOJE U IPUMEHEHUE AJIKAHOB;

["opeHue aneTmieHa Kak HCTOUHUK BHICOKOTEMIIEPATYPHOTO TUIAMEHU JJIsl CBAPKU M PE3KH METAJLIOB;

12. Kucjopoacoaep:kaime coeiMHeHUsl. A30Tcoep:Kaliue coeTuHeHns 2

(ciupThl U (eHoINbl, KapOOHOBBIE KHCIOTHI M 3(UPBI, anbAECTHABI M KETOHBI, YKUPbI, YIIEBOJbI).

[IpakTHyeckoe NpPUMEHEHWE OSTWICHTIIMKOINSA, TiunepuHa, ¢eHona. I[Ipumenenmne dopmanbaeruaa,

aleTalbIeruaa, yKCyCHOM KUCIOThL. Mblila KaK COJM BBICIINX KapOOHOBBIX KUCIOT. MOOIIME CBOHCTBA

MbUIa. AaMUHBI 1 AaMUHOKUCIIOTHI, OCJIKH.

13. Kaaccudukanusi 1 0CO0eHHOCTH OPraHUYeCKHX pPeaKkiunid. 2

Peaknmonnsie nieHTphl. Pagukanel. [lepBoHaYalibHBIC MOHATHS O THUINAX U MEXaHH3MaX OPTaHHMYECKUX

pEeaKIuu.

B T.4Y. IPAKTHYECKHE 3aHATHS 8

IT3 Ne18. ITosryyenne 3THIIeHA AernapaTanued 3THI0BOIO CIIUPTA. 2

JlaGopaTtopHnast pabora B3aumopeiicTBue 3TriieHa ¢ OpOMHOM BOJIOM, PAcTBOPOM MEpMaHraHaTa Kajusl.

CpaBHeHUE MIaMEHH ATHIIEHA C TUIAMEHEM TMpeeNbHBIX YIIIeBOAOPOJIOB (MeTaHa, MponaH-O0yTaHOBON

CMECH)»

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

pacyeTHBIX 32124

C MCIOJIb30BaHUEM IIJIOTHOCTH ra30B IO BOJAOPOIY U BO3IYXY.

113 Ne20. IIpoBeneHue XUMHYECKUX PEAKIUH ¢ AHUJIMHOM M TJIMIMHOM 2

JlaGopatopnast pabora «ObOpa3oBanue coseil anmwimHa. bpomupoBanue anmimmnaa. OO6pa3zoBaHue colel

rmnyHa. [lonydenne MeqHOM conu TIUIMHAY. Perenne sKcrepruMeHTaIbHbIX 3a/1a4.

I13 Ne21. PemieHue pacyeTHbBIX 327124 10 YPABHEHMSM PeaKUUH C YYacTHEM OpPraHU4YecKHX 2

BeIeCTB.

Pemenue nenovex npeBpaiieHnii Ha TeHETHYECKYIO CBSI3b MEX1Y KJIacCaMy OpraHM4eCKHX COeIMHEHUN

C COCTaBJICHHEM Ha3BaHWN OPraHMYECKUX COCAMHEHUW 1O TPUBHATIBHOW WM MEXIYHAPOIHON

CHUCTEMAaTUYECKOM HOMEHKJIIATYP.
Tema 4.3. Conep:xxanue 6 OK 01
Oprannyeckue Bemectsa | 14, buooprannyeckue coexMHEHH. 2 (1) OK 02
B XKU3HEAESITEIbHOCTU [Tpumenenue u Ouooruyeckasl posib yriaeBoaoB. OKHUCIIEHHE YTITIEBOJAOB — HCTOYHUK SHEPTUU JKUBBIX OK 04,
YeJI0BEKa. oprauu3mMoB. OOnacTy NpUMEHEHHs aMUHOKHUCIOT. [IpeBpaimieHuss OGeNKOB MUIIM B OpraHU3ME. OK 02,
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[IpownsBoacTBo u
IIPUMEHEHHE
OPraHUYECKHUX BEIIECTB
B [IPOMBILLIIEHHOCTH

Buonornueckue ¢ynkuun 6enkoB. buonornyeckue QyHkimu xupoB. Posnb opraHndyeckoil XumMuu B
peleHuy npobsieM nuieBoi 6e3onacHocTH. HykiaenHOBbIE KUCIOTHI: cocTaB U cTpoeHue. CTpoeHne
HykiaeotusioB. CoctaB HykienHoBbiX kucinor (JHK, PHK). Ponb HYKIEMHOBBIX KHCIOT B
AKHU3HEIEATEIbHOCTH OpraHu3MoB. Posib opraHuueckoll XMMHUU B peIIEHUM MPOOJIeM SHEpreTH4ecKoi
0€3011aCHOCTH, B Pa3BUTUU MEIHUIIMHBI, CO3JaHMHM HOBBIX MAaTEpPHAJIOB, HOBBIX MCTOYHUKOB SHEPTHH
(anbpTepHATUBHBIE HCTOYHMKM dSHepruu). OnacHOCTb BO3JEMCTBUS HA JKUBBIE OPraHU3MbI
OpPraHUYECKUX BEIIECTB OTAENBHBIX KJIAcCOB (YII€BOAOPOABI, CIIUPTHI, (DEHOIBI, XJIOPOPTaHUUECKUE
IPOM3BOJIHBIE, AJIbAETHIBI U JIP.), CMBICI IT0KAa3aTells NPeAeIbHO JONYCTUMON KOHIEHTpAIUU

B T.4. IPAKTHYECCKHE 3AHATHUSA

I13 Ne22. UpenTudukanusi OpraHnyecKux coeJMHEHNH OTAeIbHbBIX KJIAaCCOB
(Ha mpuMepe aJlbJEeruA0B, Kpaxmala, YKCYCHOW KHCIOThI) C UCHOIb30BAHUEM MX (DPU3UKO-XUMHUYECKUX
CBOMCTB M XapaKTEPHBIX KAYECTBEHHBIX pPeakUui. PelleHne NpakTUKO-OPUEHTUPOBAHHBIX 33JaHUU I10
COCTaBJICHUI0 XMMHYECKUX pEaKUUd, OTPAKAOLIIMX XHMHUYECKYH0 AaKTUBHOCTb OpPraHMYECKUX
COEJIMHEHUH B pa3IMUHbIX cpesiax (IPUPOAHBIX, OMOIOTrMUYECKUX, TEXHOTEHHBIX).

N

II3 Ne23. Jlenarypauus O6eska npu HarpeBaHuu. L{BeTHbIe peakuun 0e1koB.
Bo3ankHoBeHne aHAIIMTHYECKOIO CHUTHAJIa ¢ TOYKHU 3pC€HHA XUMHNYCCKUX IMPOLECCCOB ITPpHU MPOTCKAHHUU
KaueCTBEHHOW PeaKIIiy, MO3BOJISIIONICH WASHTU(QHUIIMPOBATH MPEAJIOKEHHbIE OpraHUYeCKHe BEIECTRA.

2 (1%)

K 1.2

PA3JIE]I 5.

KUHETUYECKUE W TEPMOIAUMHAMMWYECKHUE

3AKOHOMEPHOCTHU HNPOTEKAHMUSA

XUMHUYECKHUX PEAKIITUI

Tema 5.1.
Kunernueckne n
TEPMOJIUHAMUYECKHUE
3aKOHOMEPHOCTH
MPOTEKAHUS XUMHYECKUX
peakuuii. PaBHoBecue
XUMHYECKHUX PEaKIUi

Conep:xanue

15. Xumunueckue peakuuu. Kiaccupukanusi XuMHUYeCKHX peaKkuii:

- 1o ¢a3oBoMy coOcTaBy (TOMOT€HHbIE M TETEPOr€HHbIE), IO MCIOJIb30BAaHUIO KaTaln3aTopa
(katanuTHdyeckue M HekaTamuTHueckue). CKOpPOCTh peakluh, €€ 3aBUCUMOCTh OT pa3IMYHbIX
(akTOpOB: MPUPOJIBI pEarupyroluX BEIIECTB, KOHIEHTPAIMN pearupyrolinux BEIIeCTB, TEMIEpaTyphl
(mpaBuno Bant-T'odda), nmomaan peakHMOHHOW TOBEPXHOCTH, HAIWYMS Karaimu3atopa. Poib
KaTaJl3aTOPOB B IMPUPOJE U IMPOMBIIUIEHHOM IPOU3BOJACTBE. DHEPrusl akTUBALUU. AKTHBUPOBAHHBIN
koMmiuiekc. Karanuzaropel u  karanus. Posb  Karaau3aTopoB B MPUPOJE M IPOMBIIUIEHHOM
MPOU3BOJICTBE. — MO TEMIOBOMY A(h(PEeKTy (9K30TEPMHUYECKUE, IHAOTEPMHUUECKUE), IO OOPaTUMOCTH
(oObparumble U HeoOpatumble). TemsoBble ¢ ¢EKThl XMMHUYECKHUX peakuuid. Tepmoxumuyeckue
ypaBHeHHUs. OOpaTUMOCTh peakiuidi. XUMHYECKOE€ PaBHOBECHE M €ro CMEIICHHUE IOJ JCHCTBUEM
pa3iauuHbIX (aKTOPOB (KOHIEHTpPALUS PEareHTOB WM MPOAYKTOB pEakKIMH, JaBIEHUE, TEMIEpaTypa)
JUTSL CO3IaHMSI ONITUMAJIbHBIX YCIOBHUI MPOTEKaHUS XMMHUYECKUX IpoueccoB. [loHsTie 00 sHTaIbIUMN U
sHTponuu. DHepruss ['mb6ca. 3akon I'ecca m crneactBusi u3 Hero. Pomb cMmemieHus paBHOBecusl B
TEXHOJIOTHYECKHX IpOoIeccax.

B T.Y. IPAKTHYCCKHUEC 3AHATUSA

113 Ne24. Omnpenesienne 3aBHCMMOCTH CKOPOCTH PeaKkUyM OT KOHIEHTPALUMH Pearupyroumx
BeLeCTB

2 (1%)

OK 01
OK 02,
OK 02,
[IK 1.2
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HccnenoBanne 3aBUCHMOCTH CKOPOCTHM pEAKIMU OT KOHIEHTpauuu. OnpeneneHue KOHCTaHThI
CKOPOCTH peaklu rpa)udecKuM METOAOM.

113 Ne25. PemieHue NPaKTHKO-OPMEHTHPOBAHHBLIX 3aJaHUIl HAa nNpuMeHeHwe npuHuuna Jle-
Hlateane

JUISL HaXOKJCHUSI HAlpaBiICHHs] CMELICHUS PAaBHOBECUS XUMHUYECKOW peakIuu U aHaau3 (aKTopoB,
BIMSIONIMX HA CMEIICHHE XMMHUYECKOrO paBHOBeCHs. BiusHHe pa3ianyHbIX (AKTOpPOB Ha M3MEHEHHE
PAaBHOBECHSI XUMUYECKUX PEAKIMU. 3aKOH JACHCTBYIOIIMX MAacC U KOHCTAHTAa XUMUYECKOIO PABHOBECHSI.
PacueTbl paBHOBECHBIX KOHLIEHTpAlMH pPEArupyrolMX BEIIECTB M INPOAYKTOB peakuui. Pacuersl
TEII0BOT0 2 (heKTa peakIuu.

2 (1%)

I13 Ne26. W3zyuyeHue BIAUSIHUS PA3JHYHBIX (AKTOPOB HA CMellleHHe XMMHYeCKOIr0 PAaBHOBECHSI.
HccnenoBanue BIMSHUS W3MEHEHMsI KOHLIEHTpPAIMM BEILECTB, PEAaKLUUU CPelbl U TeMIepaTypbl Ha
CMEIIIEHHE XUMHYECKOro paBHOBecHs. CpaBHEHHME IIOJIyYEHHBIX pE3yJbTaTOB C TEOPETUUYECKU
IPOTHO3UPYEMbIMU Ha ocHOBe npuHimna JlelllaTemnsbe.

PA3JIEJ 6. IMCIIEPCHBIE CUCTEMbI

Tema 6.1. Conep:kanue

Hucnepcueie cucremsl M | 16. JlucnepcHble cucteMbl. Kossionanbie cucrembl. UCTHHHBIE pACTBOPBI.

(bakTophl X PactBopenne kak ¢usnko-xumudeckuii mporecc. PactBopel. CrmocoObl NMPUTOTOBJICHHUS PACTBOPOB.
YCTOMYMBOCTH PacTtBopuMocTb. MaccoBas 107151 pacTBOPEHHOro BemiecTBa. [IpenenbHo n0mycTuMble KOHUEHTPALMU U
UX UCIIOJIb30BaHUE B OIICHKE KOJIOTHUYECKO 0€30IaCHOCTH.

Knaccudukanus aucnepcHbix cucteMm no cocraBy. CtpoeHne u (hakTopbl YCTOMYMBOCTH AMCIIEPCHBIX
cucteM. Pacno3HaBaHHe UCTHUHHBIX PACTBOPOB, KOJUIOMIHBIX PACTBOPOB U IPYOOAMCIIEPCHBIX CHUCTEM.
Crpoenue muieiibl. PaccemBaHue cBeTa TpU TMPOXOXKIACHUH CBETOBOTO IMy4Yka 4epe3 ONTHUYECKH

HeoTHOpOoAHYIO cpeny (3ddekra Tunnans).

2 (1%)

B T.9. IPAKTUHYECCKHUE 3AHATHUSA

I3 Ne27. Pemenue 3a1a4 Ha NPUTOTOBJIEHHE PACTBOPOB.

Pemenne npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a1aHUM HA TUCIIEPCHBIE CUCTEMBI, UCIIOJIb3yEMBIE B
OBITOBOM M TMPOM3BOACTBEHHOM JAEATENBHOCTU YEIOBEKa, C IMO3UIHUI 3KOJIOTHYEeCKOH 0e30macHOCTH
MOCJIEACTBUM U TPaMOTHBIX pelIeHui NpobiieM, CBSI3aHHBIX C XUMUEH.

2 (1%)

OK 01
OK 02,
OK 02,
K 1.2

Tema 6.2. Coaep:xanue

HccnenoBanue CBOMCTB | B T.4. NPAKTHYECKHE 3aHATHS

AUCIEPCHBIX cucTeM Ui | [13 Ne28. IIpurorosiienue pacreopos. UcciienoBanue IMCIEPCHbIX CHCTEM

MX UICHTUPUKAIIIN [TpuroroBneHne pacTBOPOB 3aJaHHON (MOJIAPHOM) KOHIEHTpaluuu (C MPaKTUKO-OPHUEHTUPOBAHHBIMU
BOIPOCaMH), OIpeAeNieHUE CcpeAbl BOJIHBIX pacTBOpoB. IIpurotoBneHue u H3ydeHHE CBOMCTB
JUCIIEPCHBIX CHCTEM pa3HbIX BUIOB: CYCHEH3MH, SMYJbCUHU, KOJUIOMAHOIrO pacTBopa. CpaBHeHHe
CBOMCTB HCTUHHBIX U KOJUIOUIHBIX PACTBOPOB, BBIIBIICHUE OCHOBHBIX Pa3JIU4Hi MEXIY HUMH.

2 (1%)

OK 01
OK 04,
OK 02,
[IK 1.2

PA3JIEJI 7. KAYECTBEHHBIE PEAKIIMU OBHAPYXEHHUSA HEOPIAHUMYECKHUX W OPIrAHUYECKHUX
BEIIECTB

OK 01
OK 02
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Tema 7.1. O6napyxenue | Conep:kanue 6 OK 04
HEOPraHUYECKHUX 17. OOHnapyxeHHe HEOPraHHMYECKHX KATHOHOB H AHHOHOB, OPraHUYeCKHX BellecTB OT/AeJbHBIX 2 (1%) OK 07,
KaTHOHOB M aHHOHOB U | KJIACCOB C MCI0JIb30BAHHEM KA4eCTBEHHBIX peaKiuii K 1.2
OpraHU4eCKHX BEECTB | KauecTBEHHbIE XMMHUYECKHE PEaKIUH, XapakTepHbIe i OOHApPY>KEHHs HEOPraHWYECKUX BEILECTB
OTJIEJIbHBIX KJIACCOB C (xatroHOB M aHHOHOB). CocTaBieHHE ypaBHEHUN peakiuil oOHapyxeHus katuoHoB |-VI rpynn u
HCIIOJIb30BaHUEM AQHMOHOB, B T.4. B MOJICKYJIIPHOW U MOHHOM (opmax. Peakunu oOHapyKeHUSI HEOPTAaHMUECKUX BEIECTB
Ka4eCTBEHHBIX PEAKIIMH | B pealibHBIX 00BEKTAaX OKpYKaromield cpenbl. KauecTBEHHbIE XMMUYECKHE PEAKIH, XapaKTePHbIC IS

OOHapy>KeHHsI OTJAENbHBIX KJIACCOB OPraHMYECKUX COCTUHEHUH: (PEHOJIOB, albAETHIOB, Kpaxmaia,

YKCYCHOM KHCIIOTBI, aMUHOKHUCIOT U Jp. JleHartypauus O€IKOB MPU HarpeBaHUU, LBETHbIE PEAKIHU

OenkoB. CocTaBiieHHE KaYECTBEHHBIX peaklUil OOHapYX EHHsS OPraHMYEeCKUX COCIMHEHUN OTIENIbHBIX

KJIACCOB.

B T.4Y. IPAKTHYECKHE 3aHATHS 4

113 Ne29. AnannTnyeckue peakuuu KatuoHos I-VI rpynn 2

[TpoBeneHNEe KaueCTBEHHBIX PEAKIUN, MCIIOJB3YyEeMbIX JIsi OOHApYKCHUS KaTHOHOB | rpymmbl (Kayus,

HaTpus, MarHus, ammoHusi), Il rpymmel Ha mpumepe Oapus, Il rpynmel — cBunua, [V rpymnmbr —

amomunus, V rpynnsl — xenesa (II u III), VI rpynnsl — Hukens. Onucanue HaOII0gaeMbIX SBJICHUN U

COCTaBIICHNE XUMUYECKUX PEaKIUil.

I13 Ne30. KavecTBeHHBIIi aHAJIN3 OPraHUYECKUX COeMHEHNH M0 (PYHKIMOHAIBLHBIM TPpynnam 2

[TpoBeneHNe KaueCTBEHHBIX pPEAKIIM, UCHOIB3YEMBIX IS pPACHO3HABaHUS OPraHWYECKUX BEUIECTB

OTJENFHBIX KJIACCOB MO (PYHKIIMOHAIBHBIM TPYIIaM: Ha IIPUMEpPE aMHHOKHUCIIOT B KapOOHOBBIX KUCIIOT,

CIUPTOB M (PEHOJOB, AIbJIETHIOB M KeTOHOB. OmnucaHue HaONIOJAaeMbIX SIBICHUH M COCTaBIICHUE

XUMHUYECKHUX PEAKITHIA W/UITU CXEM.
PA3JIEJI 8. XMMMUS B BBITY ¥ TPOU3BOJCTBEHHOM JEATEJBbHOCTH YEJIOBEKA 4
Tema 8.1. B T.4Y. IPAKTHYECKHE 3aHATHS 4 OK 01
XuMmus B OBITY U I13 Ne31. Dkosioruyeckass  0€30MACHOCTH  MOCJHECTBHA  OBITOBO W  NMPOU3BOACTBEHHOI 2 (1%) OK 02
IPOM3BOJICTBEHHOM NeATeJIbHOCTH YeJI0BeKa, CBA3aHHAs ¢ nepepadoTKoii BellecTB OK 04
JEATEIIbHOCTH YEJIOBEKA | MOMCK M aHaJIW3 XUMUYecKol WH(GOpMaluu U3 pa3lIu4YHBIX MCTOUYHUKOB (Hay4Has W yuyeOHO-HaydHas OK 07,

JauTepaTypa, cpecTBa MaccoBoi MHGpopMmanuu, cetb MuTtepuer u npyrue). Keiicel (¢ yuerom Oynymiei OK 02,

npodeCCHOHATIBHON JEesITeIbHOCTH) Ha aHaiu3 WHQPOpPMAalMKd O IPOU3BOACTBEHHON NEATEIBLHOCTH K 3.2

YEJIOBEeKa, CBS3aHHOM C TMepepabOTKOM W TOJYYCHHEM BEIIEeCTB, a TaKXKe C JKOJOTHYECKOM

0€3011aCHOCTHIO

I13 Ne32. IlpencraBiieHue pe3yJbTaTOB pellieHUsl KelCoB (BBICTYIJIEHHE ¢ Mpe3eHTanmneii) 2 (1%)
PA3JIEJI 9.1. UCCJEJOBAHUE U XUMHWUYECKHWI AHAJIN3 OBBEKTOB BUOC®EPHI 20
Tema 9.1. OcHOBEI Conep:xxanue 2 OK 01,
1ab0opaTOPHOM NPAKTUKH | B T.4. NPAKTHUYECKHE 3aHATHS 2 1K 1.2
B IIPO()eCCHOHATBHBIX 113 Ne33. BoinosiHeHHe THNOBBIX PacyeToB, O00pPadOTKa [JaHHBIX, AHAJW3 M ONEHKAa HX 2 (1%)

nabopaTopusax

JI0CTOBEPHOCTH, TPEICTABJIEHHE Pe3yJbTAaTOB IKCIMEPHMEHTAa B pa3IMyHOH (QopMe MO TeMaTHKe
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OKCIIEPUMEHTA: BBIXOJ TPOAYKTa pEaKIHUH, Macca HaBECKHU, OOBEM pACTBOPUTENS; BBIYHCICHUE
CPEIHET0 3HAYCHHS SKCIICPHUMEHTAIBHBIX JaHHBIX, IMOTPEITHOCTH, TaOnuIa, rpaduk, OTYeT, JOKIA,
npe3eHTanus. OCHOBBI Ta0OPaTOpHON TpakTHKHU. JlabopaTopHas MOCyla U XHUMHYECKUE PEAKTHBBI
OcHoBHbIe JNabopaTopHble omepanuu. JlaboparopHoe oOopynoBanue. TexHHKa O€30MAaCHOCTH H
npaBuiia padoTHI (MMOBECHMS) B 1a00PATOPUH.

Tema 9.2. Xumuueckui
aHaJn3 Mpo0 BOJIBI

Conep:xanue

18. Xumu4veckuii aHaau3 npod BOAbI

Knaccudpukanus npoO® BoAbpl MO BUAY W HA3HAYCHUIO, HCXOAS M3 €€ XHMHYECKOTO COCTaBa.
OpraHoJienTHYEeCKHE CBOKMCTBA (3amax, MpoO3pavyHOCTh, IIBETHOCTh, MYTHOCTh) BOJBI. KHCIOTHOCTH M
IICJIOYHOCTh BOAHBI. pH CpCI[BI 1 METOIObI €€ onpe;[eneHH;I. XCCTKOCTL BOABI U METOJBI €€ OHpeI[eJIeHI/ISI.
CymHOCTh METO/1a TUTPOBAHUA. BHUIBI )KeCTKOCTH BOABI (BpEMEHHAs U MOCTOsHHAsA). JKEeCTKOCTh BOJIBI
KaK HpI/I‘II/IHa BBIITAJICHUS OCAIKOB HNJIN O6pa3OBaHI/I$I COHGOTHO)KCHHﬁ, UMCHOIIINX MECTO B 6I)ITy 1 Ha
npou3BojicTBe. COCTaB COJICH, BBI3BIBAIOIINX KECTKOCTh BOJBI. XMMHUYECKHE MPOIECChI, YCTPAHSIONINE
JKECTKOCTb BOJIbl. Y PaBHEHMSI XUMHUYECKUX PEAKIUM, WITIOCTPUPYIOIIUX IIPOLIECCH], IPOUCXOAAIINE IIPU
YCTPAaHEHUH >KECTKOCTH. Y CTpaHEHHE BPEMEHHOM KECTKOCTU OBITOBBIMU U XUMHYECKHUMH CIIOCOOAMHU.
Crioco0Obl  ycTpaHeHHs] TOCTOSHHOW JKeCTKOCTH. CrocoObl BBIpOKEHHSI KOHLEHTPALUU PACTBOPOB:
MaccoBast J10JIs1 PACTBOPEHHOI'O BEIIECTBA, MOJIIPHAs M MOJISUIbHAS KOHIIEHTpaluu. TUTP pacTBopa.

2 (1%)

B T.Y. IPAKTUHYICCKHUEC 3aHATUS

I3 Ne34. Ouncrka Boabl OT 3arpsi3HeHHMil. PemeHue NPaKTHKO-OPHEHTHPOBAHHBIX
TeOpeTHYEeCKUX 3alaHuil

Ha pacyeT KOHLEHTPALUN 3arpsA3HSIONIMX BEIIECTB M HMX CPAaBHEHUE C MPENEIbHO JONYCTHUMBIMHU
koHueHtpauusmMu (ITIK). Mcnonb3oBanue MeToAoB (QMIBTPOBaHMUS M aJCOpOLUHU IJi1 OTAEICHUS
3arps3HeHU B uccieayeMoil mpoOe Boxabl. BbiOop MeToga OYMCTKM B 3aBHCHMOCTH OT BHJA
3arpsisHeHus. CpaBHeHUE 3()(PEKTUBHOCTU PA3IMYHBIX METOJIOB OYMCTKU BOJIBI B Pa3HBIX YCJIOBHSX (B
1a00paTOpUH, B IOMAITHUX U MOJIEBBIX YCIOBUSAX).

2 (1%)

OK 01,
TK 1.2, IK
3.2

Tema 9.3. Xumuueckuit
KOHTPOJIb KauecTBa
MPOYKTOB TTUTAHUS

Conep:xanue

19. Xumuyeckuii KOHTPOJIb Ka4yecTBA NPOAYKTOB NUTAHUS

KauecTBeHHBINT XUMUYECKHI COCTaB MPOAYKTOB MHUTaHUA. BemiecTBa, dhaibcuPUIMPYIONINE TPOAYKTHI
NIUTaHWs, U BELECTBA, 3arPsA3HSIOIINE MPOLYKTHl NUTaHus. OnpenencHue 3arpsA3HIOMINX XUMHYECKUX
BEIIIECTB B MPOAYKTAX MUTAHMUS, ONIPEIEIICHUE BEIIECTB, HE 3asIBJICHHBIX B COCTABE MPOJTYKTOB MUTAHMS.

2 (1%)

B T.Y. IPAKTHYCCKHUEC 3AHATUSA

I13 Ne3s. Hccnenopanue npoAyKTOB NMUTAHMS HA HaJW4YHe YIJjeBOoAOB. PelieHue NpPakTHKO-
OPHEHTHPOBAHHBIX 32124

HccnenoBanre MOJIOUHBIX MPOAYKTOB Ha Hanuuue Kpaxmana. MccienoBaHue NMpOAyKTOB Ha HaIU4YUe
TJIFOKO3BI. OpFaHI/I‘-IGCKI/Ie U HCOPraHMYCCKUC BCUICCTBA, BXOAAIIHNC B COCTaB IMPOAYKTOB ITUTAHHA.
Omnpenenenue cocraBa OJII0J Ha COAEPKaHUE MAKPO M MHMKPO3JIEMEHTOB. M3ydeHue mpeanokKeHHbIX
npernojiaBarenaeM OJI0[ Ha MpeJMEeT XMMHYECKOro COCTaBa, ONpEAENICHHE NOJIeH OT CYTOYHON HOPMBI

2 (1%)

OK 01,
IIK 1.2, IIK
3.2
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MaKpoO ¥ MUKPO3IJIEMEHTOB B YKa3aHHOM OJIIOJI€.

Tema 9.4. Xumuueckuit
aHaJIU3 MPOO MOYBHI

Conep:xaHue

20. XuMHYecKHH aHAJIU3 MPOO MOYBBI

Krnaccudukanus mo4ys mo BHIYy M Ha3HAYCHUIO, UCXOJs M3 XMMHYECKOTrO cocTaBa. MaeHtudukanus
poObI TIOYBHI TI0 €€ XUMHUYECKOMY COCTaBY, OITMCAHWE BO3MOXKHOCTEH ee mpuMeHeHHs. TpeOoBaHUs K
KaueCcTBYy TOYBBI pa3MYHOrO HaszHadeHus. OnucaHwe OCOOCHHOCTEH WCIONh30BaHUS TIIOYB B
3aBUCUMOCTH OT THIIOB, CIIOCOOBI YJYYIIIEHHUs] Ka4eCcTBa IMOYB B 3aBUCUMOCTH OT HazHaueHus. Ob6nactu
MCIIOJIb30BAHUS OPTaHUYECKHX YAOOpPEHUN B 3aBUCUMOCTH OT KaueCTBEHHOro cocraBa. OmnucaHue
OPTraHWYECKHUX YAOOPEHHH W WX NMPUMEHEHHE B 3aBUCHMOCTH OT COCTaBa IMOYBBLI M €€ Pa3HOBUIHOCTH.
O6nactu Ha3HAYeHUs (MPUMEHEHHMsI) MOYBBI, UCXO/s U3 KAaUeCTBEHHOTO U KOJUYECTBEHHOTO COCTaBa.
AHanu3 HOPMATUBHOM NOKyMEHTauuu. Pollb HEOpraHMYecKHUX BEIIECTB B KAa4eCTBE MHUHEPAIbHBIX
ynoOpeHuit, ynydmuresned mousbl. CocTaB MUHEPAIBHBIX YI0OPEHUN U UX IPUMEHEHHE B 3aBUCUMOCTH
OT CcocTaBa TOYBHI M €€ Pa3HOBUJIHOCTHU. B3amMocBsi3b cocTraBa ynoOpeHHMI W MX BIMSHUS Ha
BETeTAaTUBHbBIC CBOMCTBA U TIJIOJIOHOIICHUE PACTEHUH.

2 (1%)

B T.Y. IPAKTHYCCKHEC 3aHATUA

I13 Ne36. O0Hapy:keHUe HEOPraHHYeCKUX puMeceil B mpodax

HccnenoBanue xMMHUYeCKoro cocraBa npo0 nmoussl. IIpurorosneHue npoObl HOYBBI [JIs UCCIEAOBAHUS
KHCJIIOTHOCTH/IIEJIOYHOCTH, HEOPTaHMYECKUX 3arpsizHeHnil. OOHapyKeHHe XJIOpUI- U CyIb(paT-nOHOB B
npo6e noussl. CocTaBieHne ypaBHEHUN peakuuil oOHapykeHus. CpaBHEHME MOJYYEHHBIX MOKa3arenen
C HOPMAaTUBHBIMU (CIIPABOYHBIMH) 3HAUYEHUSIMU.

2 (1%)

OK 01,
TK 1.2, IK
3.2

Tema 9.5.
HccnenoBanme 00bEKTOB
6uochepsl

Conep:xanue

B T.9. IPAKTHYECCKHUE 3AHATHUSA

113 Ne37. UccnenoBanne mpeaioKeHHOr0 00beKTa HA KHCJIOTHOCTb, HIEJI0YHOCTh, XUMHYCCKHUIH
€OCTaB. YUeOHO-UCCIe10BATEIbCKUH MPOEKT B 00J1aCTH HCC/Ie10BAHNS 00beKTOB Onocgephbl.
O0630p TeM yueOHO-UCCIEeNOBATENLCKUX MPOEKTOB. AJNTOPUTM BBHIMOJIHEHHs MpoekTa. OmpeneneHue
npoOsieMbl HccnefaoBaHusA. MeToapl IMOMCKa, aHauu3a U 00paboTKM HHGOpPMALUKU O TNPOEKTE B
pa3MYHBIX HCTOYHUKAX. 3arps3HUTENM, MakKkpo- U MHKpodJeMeHThl. (0paboTka pe3yibTaToB
uccienoBanus. OIEHKAa KadecTBa HCCIENYEMOTO OOBEKTa, HCXOAS W3 Pe3yJbTaTOB XUMHYECKOTO
aHajm3a.

2 (1%)

113 Ne38. BoinoJiHeHUE NMPOEKTA

OO0ocHOBaHME aKTyaTbHOCTH BBIOpaHHON TeMbl. BrIsBIeHHE mpoOIemMbl HcciaenoBaHus. Brioop
00BEKTOB M METOJIOB wuccienoBanus. llocraHoBka 1enedl u 3amad  uccienoBanus. OmnpenencHue
MpoJIyKTa uccieaoanus. OnpeieeHue 3TanoB U COCTABICHUE TJIaHa HCCIIETIOBAHUS.

2 (1%)

OK 01,
TK 1.2, TIK
3.2

I13 Ne39. IlpencraBiieHue pe3yJbTATOB BbINOJHEHUS Y4e0OHO-HUCCJIeI0BATENbCKUX MPOECKTOB
(BBICTYIUUICHHUE C TIPE3CHTAITUEN ).

2 (1%)

KouncyabTanun

Conep:xanue

12

1. Crpoenue BemniecTBa

OK 01, 02, 04,
07
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XUMUYECKUE PEAKIIUU

CtpoeHue u CBOICTBAa HEOPraHUYECKUX BEUIECTB

CTpOGHI/IC 1 CBOMCTBA OpPraHN4YC€CKUX BEIICCTB

Kunernyeckue u TepMOIMHAMUYECKUE 3aKOHOMEPHOCTH NPOTEKAHUSI XUMHYECKUX PEAKLIMN

oW

HccnenoBanue n XUMHYECKUH aHAIH3 00bEKTOB OMOChepsI

DN ININININ

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 XUMUHU.

OobopynoBanue yueOHOro kaduHera, JjadopaTopum:

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

— paboune Mecta oOy4aromuxcs (CToibl 1adboparopusie (13 mT.), cTynabs (25 mT.)

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

— JabopatopHslii mocynaa (60 mrT.)

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

— BBITsDKHOU mikad (1 mr.)

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

— MeH3ypkKa ais npuema jgekapcers (100 wr.)

— OUNeTKU Jyis nepenoca xxuakoctd (100 mT.)

— kosba (10 mrT.)

— npoOupku muuHApudeckue (100 mr.)

— Habop roToBbIX MUKponpenaparos (1 mr.)

— MHKPOCKOI MOHOKYJISIpHBIH (1 1mT.)

— MHUKPOCKON OMHOKYJSpHBIH (1 1mT.)

— Ttabmuna «llepuoauyeckas TabnauIa XUMHYECKUX 3J1eMeHTOBY (1 1IT.)

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

— Ttabnuua «Ps1 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 3JIEKTPOHHOM Hocutene mo TteMe «lleproawueckwii 3aKOH H
tabnuua J[.1. Menneneesa» (1 mrt.)

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

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

— TabnWmpl W TIJIaKaThl Ha DIIEKTPOHHOM Hocutene 1o Teme «Kiaccuduxamnms,
HOMEHKJIaTypa U CTPOCHHE HEOPTAHMYECKUX BEIIeCTBY (5 IIT.)

— Tabnuubl W TJIaKaThl Ha DJJIGKTPOHHOM HocutTene 1o Teme «lIpousBoacTBo
HEOPraHMYECKUX BEIIEeCTB. 3HaYCHHE U IPUMEHEHNE B OBITY U Ha TIPOU3BOACTBEY (3 IT.)

— TaOJWIBI ¥ TUIAKaTHl Ha 3JIEKTPOHHOM HocuTelne 1o teMe «Kiaccuduramms, ctpoeHne u
HOMEHKJIaTypa OPraHUYECKUX BEIIeCTB) (8 IIT.)

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

— Ta0NUIBl U TUTAKAThl HA DIIEKTPOHHOM HOcHUTene Mo Teme «OpraHudeckue BeIlecTBa B
JKU3ZHEJIEATEIbHOCTH 4eloBeKa. [IpoW3BOACTBO W TMPUMEHEHHE OpPraHUYeCKHX BEIIECTB B
MIPOMBIIUICHHOCTHY (5 TIT.)

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

— Ta0JUIBl U TUTAKaThl HAa JJEKTPOHHOM HOCHTENE MO Teme «JlucrepcHble CHCTEMBI U
(bakTOpsl UX YCTOWYMBOCTH (5 MIT.)

— Tabnuubl W TJIAKaThl Ha BJIEKTPOHHOM Hocutene mo Teme «lccrnemoBaHue CBOMCTB
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JUCTIEPCHBIX CHCTEM JUISL X WACHTU(DHUKAIMW (5 1IT.)

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

— TabnaWmbl W TJIaKaThl HA DJJCKTPOHHOM HOCHUTENe Mo Teme «XuMmHus B OBITY U
IIPOU3BOJICTBEHHON JESITEIbHOCTH YeIOBEKay (5 IIT.)

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

— TabJWIbl U TUIAKAaThl HAa AJIEKTPOHHOM HOCHTENE MO TeMe «XHMMHUYECKHH aHaju3 mpod
BOJIBD (2 1mIT.)

— TabIMIbl W IUIAKaThl HA SJIEKTPOHHOM HOcUTele Mo Teme «XUMHYECKHH KOHTPOJIb
KayecTBa MPOJYKTOB MUTAHUSD (2 IIT.)

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

— TabIuIbl W TJIaKaThl Ha SJEKTPOHHOM HocuTene mo Teme «lccnemoBaHue OOBEKTOB
ouocdepsr» (4 mrT.)

— BumeopmnbMbl 1o TemMam: «Harmsnnas xumus. Opranuueckas xumus. benku wu
HYKJIIEMHOBBIE KuCIOTB» (1 mT.), «Harmagnas xumus. PacTBopbl. JiexTponuTUyecKas
nuccormanus» (1 mr.), «Harnanuas xumus. Xumudeckoe npous3BoacTBo. Metamtyprusi» (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 ¢1aKOHOB C KpBIIIKaMH KaneJbHULIaMu (5 mIT.)

— Habop mo snekTponusy (1 mrT.)

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

— xosiba 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.)

— Oropetka 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.)

— moxens «Kpucramnnyeckas penieTka» «AnmMasy geMoHcTpanuonHas (1 mr.)

— MuKposnaboparopust st Xxumudeckoro skcnepumenta (¢ TN, Habopom kepamMHKH 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 MoCyasl U MPUHAAJC)KHOCTEH W3 MOJUMEPHBIX MaTepuaioB Jis MPOBEACHUS
nabopaTopHBIX paboT mo Xxumuu (Mukposaboparopust Ha 2 —X yqamuxcs) (2 mT.)

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

— HA0Op pEeakTUBOB IS MPOBEIACHUS YYCHHYECKOTO OKCIEPUMEHTa 110 XUMHUH B
COOTBETCTBUU C TEMAaTUKOH nporpammsl (1 mr.)

— crynka ¢ necroM 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 mepnast 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.)

— rmmrerka Mopa 2-2-2 (15 mT.)

— mmrerka Mopa 2-2-10 (15 mr.)

— muretka [1C 2-2-2-25 (14 mrT.)

— LUIUHAP MepHBIH 25 M (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 y3KOW ropiaoBuHO# (250 My, TemHoe crekiio) (10 mT.)

— CKJISTHKA JIJISl PEAaKTUBOB C IMIMPOKOU ropiaoBuHOM (250 mi1, cBeTiioe cteksio) (10 mT.)

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

— OyTBUIKa KBaJIpaTHas TPaAyHpOBaHHAs, C 3aBUHUMBAIomIencs: Kpbimkoi, [I9H]] — 100 mu

(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.)

— Ttabnuna Menaeneena (1 mT.)

— amnTeyka A OKa3aHus nepBoil momontu (1 mr.)

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

— Habop Nel C «Kucnots» (1 mr.)
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— Habop Ne3 BC «lllenoun» (1 mit.)

— Habop Ne6 C «Opranndeckue BemiecTBay (Jadopanrtckas) (1 mr.)

— Habop Ne7 C «MuHepabHbie yaooperus» (n1adopantckas) (1 mit.)

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

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

— Habop Ne22 BC «Muaukatopsi» (mabopantckas) (1 mrT.)

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

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

— npombiBaika 250 mi (1 wr

B mporecce ocBoeHHMS TporpaMMbl y4eOHON TUCIUIUIMHBI «XUMUS» CTYICHTHl UMEIOT
BO3MOXXHOCTh JIOCTyNa K D3JEKTPOHHBIM Yy4eOHBIM MaTepuajaM MO XHMHH, HMEIOIIHUMCS B
cBOOOAHOM J1ocTyne B cetnm HHTepHET (RJIGKTPOHHBIM KHHUTaM, TMPAaKTHKyMaM,  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, mnoxkmtoueHue K ceTd VHTepHET ¢ MOAyleM KOHTEHTHOW (uibTpaunuu
Traffic Inspector, NetPolice 1 YandexDNS, BO3MOXXHOCTh TPaHCIISIIMA HA 3KPaH ayJAHO U BUICO
uHpopmanuu (1 mrT.)

— mporpammuoe obecrieuenne Ha [IK — 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. UuopmaninoHHoe obecniedeHHe peain3aluu MPOrpaMmMbl

Jnst peanmzanuu  mporpaMmbl  OuOimotreunbii Goun MHCTHUTYyTa HMeeT medyaTHble U
AIIEKTPOHHBIE O0pa3zoBaTelbHble W HH(POPMALMOHHBIE pPECYpChl, PEKOMEHJIOBAHHBIE IS
MCIIOJIb30BaHuUs B 00pa30oBaTeIbHOM IIPOIIECCE, HE CTapllle MATH JIET C MOMEHTA U3JaHMUsL.

3.2.1. OcHOBHBbIE€ HCTOYHHUKH

1. AudunorenoBa, WM. B. XuMmusa: y4eOHMK ©  TPAKTUKYM Ui CPEIAHEro
npodeccronanbHoro oopazoBanus / . B. Aupunorenona, A. B. badkos, B. A. [Tonkos. — 2-¢ u3 .,
ucnp. U jgom. — MockBa: UzmatensctBo FOpaiit, 2024. — 291 c. — (IlpodeccuonansHoe
obpazoBanme). — ISBN 978-5-534-11719-6. — Tekcr: osaexktpoHHBId // OOpa3oBarenbHas
miatdopma IOpaiit [caiir]. — URL: https://urait.ru/bcode/444870

2. Tabpuenan, O.C. Xumus. 11 xnacc: yueOHux 011 obujeobpaszoeam. opeanusayuu: 6a308uli
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: ydue6Hoe mocobue / I'muuka H. JI. — Mocksa: KuoPyc,
2023. — 752 c.

6. I'muuka, H. JI. OO6mas xumus B 2 T. Tom 1: yueOHUK 1 cpeHEero npodeCCHOHATBHOTO
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. — (IIpodeccuonansuoe oOpa3oBanue). —
ISBN 978-5-9916-9672-2. — Tekcr: anexkTponnsiit // ObpazoBatenbHas miatdopma FOpaitt [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 s By3oB / H. JI. I'munka; mon
penakmueit B. A. [TonkoBa, A. B. babkosa. — 20-e u3., mepepad. u gomn. — Mocksa: M31aTenscTBo
Opaiit, 2023. — 379 c. — (Beicmee oOpazoBanue). — ISBN 978-5-9916-9355-4. — Tekcr:
anieKTpoHHbIHN // O0pa3zoBarenbHas wiardopma FOpaiit [caitr]. — URL: https://urait.ru/bcode/512503

8. I'munka, H. JI. OOmas xumus. 3a1auu U yOpaKHEHHUS. YIeOHO-TIPaKTHYECKOE 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 obpazoBanue). — ISBN 978-5-534-09475-6. — TekcT: 37€KTpOHHBIA //
O6pasoBarenbHas iatdopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/512152

3aiinieB, O. C. Xumus. JIabopaTOpHBIN NPaKTUKYM U COOPHUK 3a/1a4: y4eOHOE TOCOOHe s
cpennero npodeccruonansHoro oopazopanust / O. C. 3aiineB. — MockBa: M3natensctBo FOpaiiT,
2023. — 202 c¢. —(ITpodeccuonanpuoe odOpazopanue). — ISBN 978-5-9916-8746-1. — Tekcr:
asieKTpoHHbIH // ObpazoBatesbHas miardopma KOpait [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 IFOpaiir, 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: ydeOHHUK ¥ PAKTHUKYM ISl CPETHETO NMPO(HECCHOHAIEHOTO
obOpazoBanus / A. b. Huxonbsckuii, A. B. CyBopoB. — 2-¢ u3n., mepepab. u gom. — Mocksa:
WznatenscrBo HOpaiit, 2023. — 507 c. — (IIpodeccnonansuoe obpazosanme). — ISBN 978-5-534-
01209-5. — Tekct: snextponHbld // OOpazoBatenbHas miardgopma HOpaiit [caiiT]. — URL:
https://urait.ru/bcode/513537

12. Xumus: y4eOHMK Ais cpeaHero mpodeccuoHaabHoro obpasoBanus / 0. A. Jlebenes,
I'. H. ®anees, A. M. IN'ony6es, B. H. [llarmosain ; mox o6mieii penaknueii I'. H. @aneesa. — 2-¢ us.,
nepepad. u jom. — Mocksa: MznarensctBo [Opaiir, 2023.— 431 c.— (IIpodeccronansHoe
obpazoBanme). — ISBN 978-5-9916-7723-3. — Texkct: osmekTpoHHBIH // OOpa3oBarenbHas
mnardopma FOpaiit [caitr]. — URL: https://urait.ru/bcode/513073

3.2.2. lonoJHUTEIbHbIE HCTOYHHKH

13. Xumwus. 3agagauk: yaeOHOe ocoOue i cpeHero mpodhecCHOHATFHOTO 00pa30BaHUS
/ YO. A. Jlebenes [u ap.]; mox obuieit penakueit I'. H. @aneeBa. — Mocksa: U3znarensctBo KOpaiiT,
2023. — 236 c. — (IlpodeccuonanvHoe obOpazopanme). — ISBN 978-5-9916-7786-8. — Tekcr:
aneKkTpoHHbIH // OOpa3oBarensHas mwiardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/513091

14. Tapmmn, A. II. Xumudeckue tepmunbl. CioBapb. yuyeOHOEe mocoOue ajis BY30B /
A. II. Tapumun, B. B. MopkoBkuH. — 2-€ u3., uctp. u gon. — Mocksa: M3garensctBo 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 pemeHus 3a1ad U TeCThl: yueOHOe mocodue
Ui cpenHero npogeccuonanbHoro oopazosanus / H. H. Oneitnukos, I'. I1. MypaBseBa. — 3-e usn.,
ucrip. u gom. — Mocksa: M3matensctBo FOpaiit, 2023. — 249 c. — (IIpodeccuonansnoe
obOpazoBanmue). — ISBN 978-5-9916-9665-4. — Tekcr: osaexkTpoHHblid // 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: M3narenbctBo 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-pecypcehli:

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. UntepHer-uznanue ans yuaureneid «EcrectBennsie Hayknm». — URL: www. enauki. ru

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

23. Kypnan «Xumus B mkozne». — 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 XHU3HH, Hayku o 3emuie). HoBocTH Hayku, KHWUTH, Hay4HO-
MOMYJISIPHBIE CTAThH, JIEKLUH, SHIIUKIIONEINH.

27. Caiir HayuHo-nionyisipHoro xypHana «llorennmam» . — 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. OtkpbITast 3JeKTpOHHAs OMOIMOTeKa XuMmHUeckoro mopramna «Chemnet», comepkuT
yueOHble U HMH(OPMALMOHHBIE MaTepUasbl IS IIKOJLHUKOB M yuuTeneld. B Hell MOXXHO HalTH
y4eOHUKH 10 O0IIeH M HEOPTaHUYECKOW XMMHUHU, OPTaHUYECKONH XUMHH, MYJIbTHUMEINaMaTepHalbl,
a TaKXkKe 3a/1a4d XMMHUYECKUX OJMMIIMAJl C PEUICHUSMH, 33Ja4d BCTYMUTENbHBIX SK3aMEHOB JUJIS
abutypuenroB. — URL: http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

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

31. Cuctema JUCTAaHIIMOHHOTO OOYYeHHs, HalpaBlIeHHas B TMEPBYI0 OdYepeab Ha
MOJrOTOBKY K OJINMIIMAJaM BCEX YPOBHEH — OT LIKOJIbHBIX 10 MexayHapoaHoi. CallT comepKut
OTPOMHOE KOJIMYECTBO 3aJa4, CIPYNIHUPOBAHHBIX KaK MO TeMaM, Tak U 1o onummuangam. [lo Bcem
OCHOBHBIM pa3JiellaM XUMHUH MPUBEIEH TEOPETUUECKUN MaTepuall U pa300paHbl PEHICHUs] TUTIOBBIX
3amau. — URL: http://gotourl.ru/4789 (http://www.nanometer.ru/)

32. Tlopran mo HaHoTexHoyorussM. OCHOBHas IENb — Pa3BUTHE O00pa3oBaHUS B 00JacTH
HaHOTEXHOJIOTMM UM TMOArOTOBKAa K HHTEpHET-OJIMMIMANe 1o HaHoTexHosorusmM. — URL:
http://gotourl.ru/4790 (http://webelements.com/)

33. Hapéxnas cnpaBouHas MHGOpMaIUs O XMUMHYECKUX 3JIEMEHTaxX M UX CBOMcTBax (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
HecKoJIbKo 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 XHMMHUM: KJIacCHUYEeCKHE YUYEOHMKH, CIPABOYHUKH, SHIMKIONEIUH, TTOHCK
OpraHMYeCKUX M HEOpraHMYeCKHX peakiil, cocTaBieHue ypaBHeHUN peakuuid. — URL:
http://orgchemlab.com/
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4. KOHTPOJIb

n

§ OLIEHKA
OBLEOBPA3OBATE/IBHOW AUCLUILINHBI

PE3YJIBTATOB OCBOEHMUA

KoHTpouib 1 OllEHKA pe3yabTaTOB 00Yy4eHHs OCYLIECTBIISETCS MPENojaBaTeIeM B Ipolecce
IPOBE/IEHUS IPAKTUYECKUX 3aHATUI U 1a00paTOpHBIX paboT, TECTUPOBAHUS, a TAK)KE BBIIOJIHEHUS
00y4aromyMuUCs WHANBHUIYaTbHBIX 3aJaHUM, MPOEKTOB, HCCIeN0oBaHUN. Pe3ymbraThl 00ydeHus
OIpEeNeNAIT, YTO OOydarouuecs IOJKHbBI 3HaTh, IOHUMATh U JIEMOHCTPUPOBATh MO 3aBEPLICHUU

HU3YUCHUA JUCHUIIIINHBI.

Jiis GpopmMupoBaHusi, KOHTPOJIS M OLIEHKH PE3YyJIbTaTOB OCBOCHHS y4EOHOW TUCIUILIMHBI
UCIIONIB3YETCSI CHCTEMa OIEHOYHBIX MEPOIPHSTHIA, MPEACTaBIAIONas co00M KOMIUIEKC Y4eOHBIX
MEPOMPUITHIA, COTTIACOBAHHBIX C pe3yibTaTaMu 00y4deHus u chopmynupoBaHHbiX ¢ yuetom OI'OC
COO (mpeametnsbie pe3ynbratsl o aucuurmuae) u GI'OC CIIO.

O0mas KoMneTeHIusl, Paszngen/Tema THIl OLeHOYHBIX MEPONPUSTHS
JIMYHOCTHBIE Pe3yJibTaThl
OK 01. Beibupats cnocoObr | Tema 1.1-1.2 Texyummii KOHTPOJIb
pelieHus 3amau | Tema 2.1-2.2 — TeCTHpOBaHHE
po(HheCCHOHATBLHOM Tema 3.1-3.3 — YCTHBIN/MTUCHhMEHHBIN/(PPOHTATBHBIN
JESTEIIbHOCTH IPUMEHUTENBHO K | Tema 4.1-4.3 onpoc
pa3JIMYHBIM KOHTEKCTaM; Tema 5.1 —  pelIcHHe 3a1a4
OK 02. Mcnonb30BaTh Tema 6.1-6.2 —  XMMMYECKMi TUKTaHT
COBpPEMCHHBIC CpejicTBa moucka, | Tema 7.1 —  3a7aHWS Ha MCIIONB30BAHIE
aHajn3a u MHTCPIPETalni Tema 8.1 XAMUYECKOW CHMBOJIMKHU U Ha3BaHUI
uHpOPMAIH 1 Tema 9.1-9.5 COEIMHEHUH 110 HOMEHKIIATYPE
UH(POPMAIMOHHBIE TEXHOJIOTHH — COCTaBIeHHE YpABHEHHA
ZU1S BBITOTHEHUS 32121 XHMIYECKHX PeaKIuii
MpO(heCCHORATEHOM — TMPaKTUYECKHE 3a/1aHusl.
ACATCIILHOCTH — TPaKTUKO-OPHEHTUPOBAHHBIE
OK 04. DpdexTuBHO
B3aMMOJICIICTBOBATh U PabOTaTh TEOPCTHHOCKHE SAAHA
B KOJUIEKTHBE U KOMaHJIE; B Ha60paT0pHim patora .
OK 07. CopeiicTBOBaThH —  bellichne Kere-salamu
. IIpomMe:kyTouHasi aTTecTalUsA

COXPaHEHHIO OKpYXKaroLlei
Cpelbl, pecypcocOepexeHHmIo, - dKsaMen
MPUMEHSTh 3HaHUS 00
W3MEHEHUU KJIMMAaTa, IPUHIUIIBI
OepexKIIMBOro MPOU3BO/ICTBA,
a¢(deKTUBHO AECTBOBATH B
Ype3BBIYANHBIX CHTYAITUsX;
[1K 1.2. ObecnieunBaTh Tema 1.2
0€30MacHyI0 OKPYKaIOIIYIO Tema 2.1, 2.2
cpeny. Tema 3.1-3.3

Tema 4.3

Tema 5.1

Tema 6.1-6.2

Tema 7.1

Tema 9.1-9.5
I1K 3.2 ITponaranaupoBarb Tema 8.1
3I0POBBIN 00pa3 KU3HU Tema 9.2-9.5
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