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1. OBIIIASI XAPAKTEPUCTHUKA ITIPUMEPHOM ITPOT'PAMMBI YYEBHOT' O
MNPEAMETA «XUMMUS»

1.1 ObaacTe npuMeHeHHus1 pado4eil NPOrpaMMbl
O61eobOpa3oBaTenbHas JTUCIUIINHA «XUMHUSD» ABIIETCS 00s13aTeNbHOM 4acTbiO
o0mieo0pa3oBaTeapHOrO IUKIa oOpa3oBarenbHOM mporpammbl B cooTBeTcTBru ¢ @I'OC CIIO mo
crenanbHocTu 40.02.04 FOpucnpyaeHuus.
1.2  MecTo TUCHUILIUHBI B CTPYKTYpe OCHOBHOI1 00pa30BaTe/IbHOIi MPOrpaMMbl
YueOHast aucHUIUIMHA «XUMHS»  SBISETCS yuyeOHBIM mpeAMeToM mnpoduiis oO0ydyeHHUs
o0mienpodeCCHOHATBHOTO IHUKJIA OCHOBHOM 00pa30BaTeNbHOW MPOTPaMMBI B COOTBETCTBUHU C
®OI'OC no cnenuansHoctu 40.02.04 KOpucnpyaeHunusi, peaan3yeMoil C Yy4€TOM €CTECTBEHHO-
HAYYHOTO MPOQUIISL MOTy4aeMOoro npoQeccuoHanbHOro 00pa3oBaHusl.
TpynoeMKOCTh AUCIHUIIIMHBI « XUMUSD) COCTABIISIET 72 Yaca.
[TpuxnanHoil MOAYNb BKIIIOYAET ABa pa3/ena.
1.3  eau u 3a1a4u JUCHHUILUIMHBI — TPEOOBAHUS K Pe3yJIbTATAM OCBOEHHS TUCIHUILIUHBI
dopMuUpOBaHUE Y CTYICHTOB XMMHUYECKON COCTABIISIIOIICH €CTECTBEHHO-HAyYHOW KapTHUHBI MUPA
KaK OCHOBBI NPUHSATHS PEIICHUI B KU3HEHHBIX U MPOU3BOJACTBEHHBIX CUTYaIIUSIX, OTBETCTBEHHOTO
MOBE/ICHHUS B IPUPOJIHOI cpejie.
3ajaun JUCHUTIINHBI:
1) chopMupoBaTh MOHUMaHKUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUECKUX TPOIIECCOB U SIBICHUI B
OKpYKarollle cpefe, LEIO0CTHOM HAyYHOM KAapTHHBI MHpPA, B3aUMOCBSI3U UM B3aMMO3aBUCHMOCTH
€CTECTBEHHBIX HayK;
2) pa3BUTh YMEHUS MPOBOAMUTH PACUYETHl IO XUMUYCCKUM (HOPMYJIaM U YPAaBHEHHSAM XHUMHUYECKUX
peaxiui, MIaHuPOBaTh U UHTEPIPETUPOBATH PE3YIbTAThl XUMUUECKUX SKCIIEPUMEHTOB;
3) chopmupoBaTh HABBIKM IPOBEICHUS XUMHUYECKHX OKCIICPUMECHTAIBHBIX HCCIICOBAHUA C
coOroIcHrEeM MpaBuI 6€30MacHOT0 OOpAIEHUs C BEIECTBAMH U TaOOPaTOPHBIM 000PYI0BAHUEM;
4) pa3BUTh YMCHHUs aHAJIM3UPOBATh, OIICHUBATH, MPOBEPATH HA JIOCTOBEPHOCTh M 0000IIATH
nH(GOPMAIIMI0 XUMHUYECKOTO XapaKTepa U3 pa3IuuHbIX UCTOYHUKOB;
5) copMupoBaTh yMEHHS NPOTHO3UPOBATH MOCIEICTBUS CBOCH IEATEIBHOCTH U XUMHUYECKUX
MPUPOIHBIX, OBITOBBIX U IPOU3BOJICTBEHHBIX MPOIIECCOB;
6) chopmMupoBaTh MOHMMAaHUE 3HAYMMOCTH JOCTIKEHUN XUMHUYECKOW HAYKW W TEXHOJOTHM st
pPa3BUTHUS COLIMATBFHON U TIPOU3BOJICTBEHHOH Ccep.
JInuHOCTHBIE Pe3yJabTaThl OCBOCHHS TpeaAMeTa «XHUMHS» OTPaXKaroT C(hOPMHUPOBAHHOCTH OIBITA
MO3HABATEIIbHON M MPAKTUYECKOW JEATENbHOCTH OOYyYarolmMXcs B TMPOLeCCe peaan3aluu
00pa3zoBaTenbHON AESTETHPHOCTH, B TOM YHCIIE€ B YACTH:
1. I'pasx1aHCKOTO BOCTIMTAHMUS:
- OCO3HaHUS 00YYAIOIMMHUCS CBOUX KOHCTUTYIIMOHHBIX MIPaB U 00sS3aHHOCTEH, YBAKEHUSI K 3aKOHY
Y TIPaBONOPAJIKY;
- PEJICTABJICHUS O COLIMATIBHBIX HOPMaX M MPaBWIaX MEXINYHOCTHBIX OTHOIIEHUN B KOJIJIEKTHUBE;
- TOTOBHOCTH K COBMECTHOW TBOPYECKOW [EATEILHOCTH TPU CO3JAaHUH Y4EOHBIX MPOEKTOB,
pelieHun yueOHbIX U MTO3HABATENbHBIX 3a/1a4, BHITOJIHEHHH XUMUUYECKUX SKCIIEPUMEHTOB;
- CIIOCOOHOCTH TOHMMATh M MPHUHUMATh MOTHBBI, HAMEPEHUS, JTOTUKY U apTyMEHTHI JAPYTUX MPU
aHaJIN3€ Pa3TUYHBIX BUJIOB yUeOHOU IeATETbHOCTH;
2. ITaTprOTHYECKOTO BOCITUTAHUSA:
- IICHHOCTHOT'O OTHOIICHUS K UICTOPUIECKOMY U HAYYHOMY HACJIEANIO OTEUECTBEHHOM XUMUM;
- YBaXCHHS K MPOIIECCY TBOPUECTBA B OONACTH TEOPHH U MPAKTUUYECKOTO MPHIOKECHUS XUMUH,
OCO3HAHUs TOTO, YTO JAaHHBIE HAYKU €CTh PE3yJbTaT JIUTEIBHBIX HAONIOJCHUHN, KPOIOTIMBBIX
AKCIIEPUMEHTANIbHBIX IOMCKOB, IOCTOSIHHOTO TPyAa YYEHBIX U IPAKTUKOB;
- UHTEpeca W TMO3HABaTEIbHBIX MOTHBOB B TMOJIYYCHUH U TOCIEAYIOIIEM aHaau3e WHMOpMaIuu o
MEePEOBbIX JTOCTUKEHUAX COBPEMEHHOM OT€YECTBEHHON XUMHUH;
3. JlyXOBHO-HPaBCTBEHHOI'O BOCITUTAHMS:
- HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEJACHUS;



- CIIOCOOHOCTHM OLIEHMBATh CHUTYallW, CBSI3aHHBIE C XUMHUYECKUMHU SBICHUSIMHU, U TNPUHUMAThH
OCO3HAHHBIE PEUICHUS, OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

- TOTOBHOCTH OLICHMBATh CBOE IIOBEJICHUE U MOCTYNKH CBOUX TOBAPUILEH C MO3ULMI HPAaBCTBEHHBIX
Y IIPaBOBBIX HOPM U C YUETOM OCO3HAHUS MTOCIEICTBUM MOCTYIKOB;

4. ®opMupOBaHUs KyJIbTYpbI 3J0POBbSI:

- IOHUMAaHMs LIGHHOCTEH 310pOBOro U 0e30macHoro odpasa >KU3HH;

- HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (PM3MYECKOMY U NCUXUYECKOMY
3J10POBBIO;

- cobOmroeHust mpaBui 0€30MacHOro OOpalleHHs ¢ BEIIECTBAMU B OBITY, IIOBCETHEBHOM >KHU3HU, B
TPYZIOBOH ESTEIBHOCTH;

- TIOHUMaHMA IICHHOCTU MPaBWJI MHIUBUAYAJIHHOTO M KOJJICKTHBHOTO OE€30MacHOIrO MOBEACHUS B
CUTyalUsAX, YIrPOKAIOIIKUX 3J0POBBI0 M KU3HU JIFOJIEH; OCO3HAHMS IOCIECICTBUM M HENPUATHUS
BPEIHBIX MTPUBBIYEK (YIOTPEOJIEHUS AJIKOT0JIsl, HADPKOTUKOB, KypEHUs);

5. TpyaoBoro BociuTaHus:

- KOMMYHHUKAaTUBHOW KOMIIETEHTHOCTH B y4eOHO-HUCCIIE0BATENBCKOM AEATEIbHOCTH, OOIIECTBEHHO
MIOJIE3HOM, TBOPUYECKOM U IPYTUX BUJAX JI€ATEIbHOCTH;

- YCTaHOBKM Ha aKTHBHOE y4aCTUE B PELIEHUU MPAKTUUYECKHUX 3a7ay COLUAIBbHON HaIllpaBIE€HHOCTU
(B paMKax CBOEro KJiacca, IIKOJbI);

- UHTEpeca K MPAKTHYECKOMY M3YYEHHUIO Mpo(eccHil pa3iIuyHOro poaa, B TOM YHCIIE Ha OCHOBE
MIPUMEHEHHUS MIPEAMETHBIX 3HAHUI 110 XUMUU;

- YBOXXEHUS K TPYY, JHOISIM TPYyJla U pe3ylibTaTtaM TPYAO0BOMl 1eATENbHOCTH;

- TOTOBHOCTHM K OCO3HaHHOMY BBIOOPY HMHIMBHUIYaJbHOM TpPaeKTOpUM OOpa3oBaHMs, OymyIiei
npodeccun M peann3anuu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB,
CIOCOOHOCTEH K XMMUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6. DKOJIOTMYE€CKOr0 BOCIIUTAHMSL:

- 9KOJIOTMYECKH 11eJIeCO00pPa3HOT0 OTHOIIEHUS K MPUPOJAE KaK UCTOYHHKY CYIIECTBOBAHUS KU3HU
Ha 3eMiie;

- TMOHUMAaHMs TJIOOATBHOTO XapakTepa OJKOJOTHYECKUX MpoOJieM, BIMSHHUS SKOHOMHYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATIBHOM CPEJIbL;

- OCO3HaHMsI HEOOXOAMMOCTH HCIOJB30BAHUSA JOCTHKEHMM XHMHUHU JUIS DPELICHHsS BOIPOCOB
PaLMOHATILHOTO MTPUPOI0NOIB30BaAHUS;

- QKTUBHOT'O HENPUATHUS JEHUCTBUHM, NPUHOCAIIUX BPEN OKPY)KAIOIIEH MPUPOJHOU Cpele, YMEHMs
IIPOrHO3MPOBATh HEOIArONPUATHBIE SKOJIOIMUECKHE MOCAEACTBHS MPEANPUHUMAEMBIX JTEUCTBUN U
IIpeI0TBpallaTh UX;

- HaJu4usg pPa3BUTOTO DKOJOTMYECKOTO MBIIUIEHUS, DSKOJOTUYECKOW KYNbTYpPbl, OIBITa
JEATEIIBHOCTH  DKOJIOTUYECKOM  HANpaBIE€HHOCTH, YMEHMsS  PYKOBOJACTBOBAaTbCA HMH B
M03HABATEJIbHON, KOMMYHUKAaTUBHOM U COLMAIbHOM MPAKTHUKE, CIOCOOHOCTH U YMEHHS aKTHBHO
IPOTUBOCTOSAThH UJICOJIOTHU XeMOpOoOuH;

7. LleHHOCTH Hay4yHOTO ITO3HAHMSL:

- MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U OOILECTBEHHOM
MIPaKTUKH;

- IOHUMaHUS Creln(UKN XUMUU KaK HayKH, OCO3HaHUs €€ poiu B (POPMHUPOBAHUHU PALMOHATBHOTO
HAyYHOTO MBIIUIEHUS, CO3JAaHMU IIEJIOCTHOTO NPEJCTaBICHUS 00 OKpYyXKalolleM MHpPE Kak o
€/IMHCTBE MPHUPOJIBI U YETOBEKa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpodiieM
COXpaHEeHHUsI IPUPOJAHOTO PABHOBECHS;

- yOexIEHHOCTH B O0COOOH 3HAYMMOCTH XHMHU JUIS COBPEMEHHOM IMBWIM3ALMH: B €&
TYMaHHUCTUYECKOW HANpaBiICHHOCTH WU Ba)XHOMW pOJIM B CO3JaHUM HOBOW 0a3bl MaTepualbHON
KYJIBTYpHl, B PEHICHUU TIII00ANTBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS UYEIOBEUECTBA - CHIPHEBOM,
HYHEPTEeTUYECKOM, MUIIEBONU M IKOJIOTHIECKON 0€30MacCHOCTH, B Pa3BUTHUH MEIUIIMHBI, 00€CTICUCHUN
YCIIOBUH YCIEIIHOTO TPYAA U 3KOJIOIMYECKH KOM(POPTHOM JKU3HU KaXKJ0T0 4JjieHa 00I1eCTBa;

- €CTEeCTBEHHO-HAayYHOW IpaMOTHOCTHU: MOHUMAaHMSI CYIIHOCTH METOJOB MO3HAHUS, UCTIOIb3YEMbIX
B ECTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJb30BaTh IOJIydyaeMble 3HAHUS JJIs aHaIu3a |



OOBSICHEHUS SIBJICHUN OKPY)KAIOLIET0 MUpPA U MPOUCXOMSIINX B HEM M3MEHEHUH; YMEHUS JeNaTh
00OCHOBAHHBIE 3aK/IIOUEHHMsS] HA OCHOBE HAy4YHbIX (DAKTOB M HMEIOIIUXCS JAHHBIX C LENbIO
IIOJIyYEHUS JOCTOBEPHBIX BBIBOJIOB;

- CHOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BAaTh XMMHUYECKHE 3HAHMS Ul pELIeHHs MpobieM B
pEaIbHBIX KU3HEHHBIX CUTYalUsIX;

- HHTepeca K O3HAHUIO, UCCIIEI0BATENbCKOM 1€ TEIbHOCTH;

- TOTOBHOCTH M CIIOCOOHOCTH K HETIPEPHIBHOMY OOpa30BaHMIO U CaMOOOPa30BaHMIO, K AKTUBHOMY
HOJIy4EHHUIO HOBBIX 3HAHUH 110 XMMHUU B COOTBETCTBHMH C )KU3HEHHBIMH ITOTPEOHOCTSAMU;

- HHTEepeca K 0COOEHHOCTSIM TpyJa B Pa3InYHbBIX cepax MpophecCHOHATBHON e TEIIbHOCTH.
MeTanpeaMeTHble pe3yJbTaTbl OCBOEHHUS y4eOHOro npeamera «XHMHsS» Ha YPOBHE CPEHErO
00111ero 00pa3oBaHus BKIKOYAIOT:

- 3HauuMble 11 (OPMHUPOBAHUS MHUPOBO33PEHHUS OOYYAIOIUXCA  MEXKIUCLUIITIMHAPHbIE
(MeXmpeMeTHbIE) O0IIeHayYHbIE IOHATHUS, OTPAXKAIOIINE LEIOCTHOCTh HAYyYHOU KapTHHBI MUpPA U
creuu(rKy METOJIOB IO3HAHMsS, UCIOIb3YEeMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEILECTBO,
DHEpTuUsi, SBICHHE, IMPOLECC, CUCTEMa, HAyYHBIA (aKT, MPUHIMI, THIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHsl, UCCIIeIoBaHKE, HAOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIp.);

- YHUBepcallbHble y4yeOHblEe JeHCTBUS (MO3HABAaTEIbHbIE, KOMMYHHKAaTUBHBIE, PETYJISATUBHbIE),
obecneunBaromue (popMuUpoBaHue (DYHKIMOHAIBHOM IPaMOTHOCTH U COLMAIBHON KOMITETEHLIUU
00y4aromuxcsi; CIOCOOHOCTh OOYYAOUIMXCS HMCIOJNIB30BAaTh OCBOCHHBIE MEXIHUCIUILUIMHAPHBIE,
MHUpPOBO33PEHUYECKHE 3HAHUS W YyHHMBEpCalbHble Yy4yeOHble [EHCTBHS B IO3HABAaTEIbHON U
COLIMAIbHON ITPAKTHKE.

MertanpeagmeTHble  pe3yabTaTbl  OTPaKarOT  OBJIQJACHUWE  YHUBEPCAIbHBIMM  y4eOHBIMU
[103HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU JIEHCTBUSIMHU.

OBnajieHne yHUBEpCaIbHBIMU YU€OHBIMH [103HABATEIbHBIMU JICHCTBUSAMU:

1. ba30BbIMU JIOTHYECKUMU AEUCTBUIMHU

- CaMoCTOSTeNbHO (OpPMYJIMPOBATh M aKTyalIM3HpoBaTh MpoOjeMy, paccMaTpuBaTh €&
BCECTOPOHHE; ONPENENSITh LIeU ACSITEIbHOCTH, 3aJaBasi NapaMeTpbl U KPUTEPUU UX JIOCTHIKEHUS,
COOTHOCHTD PE3YJIbTaThl AE€ATEIILHOCTHU C TOCTABICHHBIMHU LIEJISIMU;

- UCIOJIb30BaTh MPU OCBOEHUH 3HAHMN NMPUEMBI JJOTUYECKOI'O MBILIUICHHUS: BbIIEISATh XapaKTepHbIE
IIPU3HAKN NOHATUH M yCTaHABIMBAaTh MX B3aMMOCBA3b, MCIIOJIb30BaTh COOTBETCTBYIOIINE ITOHATHUSA
JUIsl OOBSICHEHHUS OTJIEbHBIX (PAKTOB U SBJICHUII;

- BBIOMPATh OCHOBAHUS M KPUTEPUH JUIs KIIaCCU(UKALIMHU BEIIECTB U XUMUYECKUX PEAKIIMA;

- YCTaHABIIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEX]y U3y4aeMbIMU SIBJICHUSIMU;

- CTPOUTH JIOTHUECKHE DPACCYKACHUs (MHAYKTUBHBIC, JETyKTUBHbIE, 1O aHAJIOTHH), BBIBIATDH
3aKOHOMEPHOCTH M IPOTUBOPEUYUS B pacCMaTpPUBAEMbIX SBIICHUSAX, (OPMYIHpPOBaTH BBIBOIBI U
3aKJIF0YEHHS,

- IPUMEHATH B MIPOLIECCE MTO3HAHUS UCIOJIb3YEMbIE B XUMHHM CUMBOJIMYECKHE (3HAKOBBIE) ~-MOJIEINH,
npeoOpa3oBbIBaTh MOJIENbHbBIE TPEJICTaBICHUS - XUMHMUYECKUH 3Hak (CHMBOJI) JJIEMEHTA,
XuMH4ueckast GpopMyiia, ypaBHEHHE XUMUUECKON peakuu MPpH PEeICHUH y4eOHbIX TO3HABATEIbHBIX
U TPaKTUYECKUX 3a1ad, NPUMEHATh HA3BAaHHBIE MOJEIBHBIE NPEICTaBICHUS Ul BBIABICHUS
XapaKTEpHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIuii;

2. ba3oBBIMHU HCCIIEIOBATENBCKUMHU JIEHCTBUSAMU - BJIaJIeTh OCHOBAMU METOJI0OB HAyYHOI'O ITO3HAHUSA
BEIIECTB U XUMHYECKHUX PEaKIIHii;

- (opMyIMpOBATH LM U 3a]la4l MCCIIEJOBAHUS, UCIIOIb30BATh MOCTABICHHBIE U CAMOCTOSITEIBHO
c(hopMyJIMPOBaHHbBIE BOMPOCH B KaUe€CTBE MHCTPYMEHTA MO3HAHUSA U OCHOBBI JJIs (hOPMHUPOBAHUS
TUIIOTE3bI 0 IPOBEPKE NPABUILHOCTH BBICKA3bIBAEMBIX CYXKIECHUN;

- BJaJeTh HAaBBIKAMU CAMOCTOSATEIBHOTO IUIAHUPOBAHMSI M  MPOBEJACHUS  YUYEHHYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHs HaOII0JaTh 3a XOJOM IpOIecca, CaMOCTOSATEIBHO
IPOTHO3UPOBATh €ro pe3yibTar, (GOpMyIupoBaTh OOOOLIEHUS U BBIBOJIBI OTHOCUTEIILHO
JIOCTOBEPHOCTH PE3Yy/IbTaTOB HCCIIEAOBAHUS, COCTaBJIATh OOOCHOBAHHBIA OTYET O MPOJETAHHOU
pabore;



- MpHOOpETaTh OMBIT YUYEHUUECKOW HCCIIEAOBATENICKOM U MPOEKTHON JAEATENHOCTH, MPOSBIATH
CHOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATEIbHOMY IIOUCKY METOZOB PEIIEHUs] IPAaKTUYECKUX 3ajad,
IIPUMEHEHHUIO Pa3JIMYHbIX METOJI0B IIO3HAHUS;

3. Ilpuémamu paboThl ¢ HH(pOpPMAIKEN - OPUEHTUPOBATHCSA B PA3JIMYHBIX HCTOYHUKAX MH(OpMaK
(HayyHO-TIONyJISIpHAsL JIUTEpaTypa XMMHUYECKOTO COJAEp)KaHUs, CIpPaBOYHBIE MOCOOUS, PEeCypChI
WutepHera), aHanu3upoBaThb HH(GOPMAIMIO pPA3JIMYHBIX BUAOB M (OPM IpeJCTaBICHHUS,
KPUTHYECKH OLICHUBATh €€ JJOCTOBEPHOCTbh U HEITPOTUBOPEUNBOCTD;

- (OpMynHpOBaTh 3aMPOCHl U MPUMEHSTH pa3IMYHbIE METOABI IIPU MOUCKE U 0TOOpe MHPOpMaLUY,
HE0OXOIUMOM JUIsl BHIIIOJHEHUS YUEOHBIX 3a/1a4 ONPEIEIEHHOTO TUIIA;

- [pUOOpeTaTh OMNbIT HCHOJIb30BaHUA HH(POPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH U
pa3IMYHbIX TOUCKOBBIX CUCTEM;

- CaMOCTOSTENIBHO BbIOMpPATh ONTHMAJbHYIO (QOpPMY MpelacTaBieHUs HH(pOpMAlMU (CXEMBI,
rpaduKy, TMarpaMMsbl, TaOJIHUIIbI, PUCYHKH H T. I1.);

- UCIIOJIb30BaTh HAy4HBIN fA3bIK B KaYECTBE CPEICTBA IPHU paboTe ¢ XUMHUYECKOM MHpOpManuei:
OPUMEHATh MEXIpeAMeTHbIe ((pU3MYecKue W MaTeMaTHYeCKHue) 3HAKW U CHUMBOJBI, (HOpMYIIHI,
ab0peBuaTypbl, HOMEHKIIATYpY;

- MCII0JIb30BATh 3HAKOBO-CUMBOJIMYECKHE CPE/ICTBA HATJISTHOCTH.

OBnajeHye yHuBepcalbHbIMM KOMMYHUKAaTUBHBIMU JI€HCTBUAMMU:

- 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl B XOJ€ JUaora W/WIM TUCKYCCHH,
BBICKA3bIBaTh  HUJ€H, (OPMYJIMPOBATH CBOM  INPEAJIOKEHHS OTHOCUTEIBHO  BBIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

- BBICTYyNaTh C MpE3CHTAlMeld pe3yJbTaTOB II03HABATEIILHOW JAEATENbHOCTH, IOJy4YEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPH BBIOJIHEHUU XMMUYECKOT0 SKCIIEPUMEHTA,
IPAaKTUYECKOH pabOThl MO MCCIIEJOBAHUIO CBOWMCTB M3y4yaeMbIX BELIECTB, pealu3alluyd y4yeOHOTro
NpoeKTa, W (OPMYIHPOBATH BBIBOABI IO pe3yJbTaTaM MPOBEAEHHBIX HCCIECIOBAHUN TMYTEM
COIJIACOBAHUS MO3ULIUHI B X0/1€ 00CYKIEHHUS U 0OMEHA MHEHUSIMHU.

OBnazieHne yHUBEPCAIbHBIMU PErYISITUBHBIMU JEHCTBUSIMMU:

- CAaMOCTOSATEJIBHO IIJIAHUPOBATh U OCYLECTBIISATH CBOIO II03HABATENIBHYIO JIESTEIbHOCTD, ONPEAeIsIs
e 1enM U 3a/la4M, KOHTPOJUPOBATh U MO Mepe HEOOXOIMMOCTH KOPPEKTUPOBATH IpeIaracMblii
QITOPUTM JICHCTBUIN MPH BBIMOJHEHUN YUEOHBIX U MCCIIEJOBATENIbCKUX 3ajay, BEIOMpaTh Hanbosee
3¢ ¢deKTUBHBIA cMOCcO0 MX peleHUs ¢ y4ETOM IOJyuyeHUS HOBBIX 3HAHMW O BEUIeCTBaX U
XUMHUYECKHUX PEAKIMSIX;

- OCYULIECTBJIATh CAMOKOHTPOJIb AESITEIbHOCTH HA OCHOBE CaMOAaHAJIN3a U CAMOOLIEHKH.

* IpeAMETHBIX:

1) chopmMupoBaHHOCTH MPEJACTABICHUN: O XWMHUYECKOW COCTABIISIONIEH E€CTECTBEHHOHAYUYHOU
KapTUHBl MHpa, POJIM XUMHUHU B TO3HAHUM SIBJICHUN NPHUPOJBI, B (HOPMUPOBAHUU MBIIIJICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAJIbHON TI'PaMOTHOCTH, HEOOXOIUMOMN ISl pellieHus
NPAaKTUYECKUX 337a4 M HKOJIOTMYECKH OOOCHOBAaHHOTO OTHOUIEHHS K CBOEMY 3J0POBBIO U
MPUPOJHON Cpelie;

2) BnaJeHHe CHUCTEMOM XMMUYECKHMX 3HAHHMH, KOTOpas BKJIIOYACT: OCHOBOIOJArarollyde MOHATHUS
(XMIMHUYECKHUIl DJIEMEHT, aTOM, DJICKTPOHHas 000JIouKa aToma, s-, P-, O-3JIeKTpOHHBIE OpOHTAIN
aTOMOB, HOH, MOJIEKYJIa, BAJEHTHOCTb, D3JIEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCIIECHUS,
XUMHUYECKasi CBA3b, MOJIb, MOJIIpHAs Macca, MOJSIPHBI 00beM, YIJIEpOJHBIA  CKeJeT,
(GyHKUIMOHANbHAS TpYINa, pajuKall, H30MEpHs, H30Mepbl, TOMOJOIMYECKHH psia, TOMOJIOTH,
YIII€BOIOPOAbI, KUCIOPOA- U a30TCOAEpKAllue COCIUHEHHs, OMOJOTUYECKH aKTHBHBIEC BEIIECTBA
(YyrieBojbl, XHUpbI, O€NIKH), MOHOMEp, MOJIMMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHbIE
COCIMHEHUS, KpUCTAJIMYECKas pEIIeTKa, THUIbl XHUMHUYECKUX peakuudl (OKUCIUTEIbHO-
BOCCTAHOBUTENIbHBIE, JK30- M DJHJOTEPMUYECKHE, pEaKLMd HOHHOrOo oOMeHa), pacTBOp,
AIIEKTPOJIUTHI, HEANEKTPOIUTHI, FJIEKTPOIUTHYECKAS TUCCOLMALINS, OKHCIUTENb, BOCCTAHOBUTEID,
CKOpOCTh XMMMYECKOWH peaklHH, XHMHUYEeCKOe paBHOBECHE), TEOPHMH M 3aKOHbI (TEopHs
XAMHYECKOTO CTPOCHHSI OpraHmdeckux BemectB A.M. bytiepoa, Teopusi 3JIEKTPOIUTHYECKOM
auccouuanuu, nepuoavueckui 3akoH J[.MI. MengeneeBa, 3akOH COXpaHEHHUs MaccChl),



3aKOHOMEPHOCTH, CHUMBOJHMYECKUN S3BIK XUMHH, (DAaKTOJIOTUYECKHE CBEACHUS O CBOWMCTBAX,
cocTaBe, MOJyYeHUHU U OE30MaCHOM HCIOIb30BaHUM BaXXHEHIIINX HEOPTaHUYECKUX U OpPraHUYEeCKUX

BEIIECTB B OBITY U MPAKTUYECKOH IEATETLHOCTH YeIOBEKa;

3) chopMHUPOBAHHOCTh YMEHUU BBISBISATH XapaKTepHbIE MPU3HAKU M B3aUMOCBSI3b HM3YUYCHHBIX
NOHATHH, TPUMEHATH COOTBETCTBYIOIIME TIOHSATHS TPU ONHUCAHUM CTPOCHHS M CBOMCTB
HEOPraHMYECKUX U OPraHMYecKHX BEIIeCTB M WX MPEBpAlICHH; BBIBISATH B3aHUMOCBA3b
XUMHUYECKHUX 3HAHUN C IOHATUSAMU U MPEICTABICHUSIMU APYTHX €CTECTBEHHOHAYYHBIX MPEJIMETOB;
4) chopMUPOBAHHOCTH YMEHHMHM HUCHOJIb30BaTh HAWMEHOBAHHUS XHUMHUYECKUX COCIUHEHUMN
MEXIYHAPOJHOTO CO03a TEOPETHUECKOW M MPHUKIAAHON XWMUU M TPUBHAIBHBIC HA3BaHUS
BaXHEHMIIIMX BEIIECTB (ITUJICH, alleTUJICH, TNIMIEpUH, GeHom, Gopmanpierul, yKCycHas KUCIOTa,
TJIMIUH, YTapHBIN ra3, yIIeKUCIblid ra3, aMMHaK, TalieHas U3BeCTb, HEeraleHas U3BeCTh, TUThEBas
colla U JIPYrux), COCTaBIATH (OPMYJbl HEOPraHUYECKUX M OPraHMYECKHUX BEUIECTB, ypaBHEHUS
XUMHUYECKHX PEAKLUH, OOBSACHATh UX CMBICH; MOATBEPKIATh XapaKTEepHbIE XMMUYECKHE CBOWCTBA
BEIIECTB COOTBETCTBYIOLIUMH 3KCIIEPUMEHTAMH U 3alUCAMU YPAaBHEHUN XUMUYECKUX PEaKLUit;

5) chopMUPOBAaHHOCTh YMEHUI yCTaHABIMBATH NMPUHAUICKHOCTh M3YUYEHHBIX HEOPraHHMYECKUX H
OpPraHMYECKUX BEIIECTB K OMPEICICHHBIM KjaccaM U TpyIIaM COCTUHEHHH, XapaKTepu3oBaTh UX
COCTaB M BAa)KHEWIIME CBOMCTBA; OMPEAETATh BHIBI XMMHYECKHX CBSi3eH (KOBaJCHTHAas, MOHHAS,
MeTaJIJIMYecKasi, BOJOPOAHAS), TUIBl KPUCTAJUIMYECKUX PEIIETOK BEHIECTB; KIACCU(PUIIUPOBATH
XUMHYECKHE PEAKIINH;

6) BIaJeHHE OCHOBHBIMH METOJIAMU HAy4YHOTO IIO3HAHUS BEIIECTB M XMMHUYECKUX SBICHUI
(HabmroieHNe, U3MEPEHHE, SKCIICPUMEHT, MOJICIIMPOBAHNUE);

7) chOpMUPOBAHHOCTh YMEHHUI MPOBOJIUTH PACUYETHl MO XUMHUYECKUM (GopMylaM U ypaBHEHHIM
XUMHYECKHX PEAaKIMi C MCHOIb30BaHUEM (DM3MYECKUX BEIMYMH, XAPaKTEPUIYIOIIUX BEIIECTBA C
KOJIMUECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMaJbHbBIE YCIOBHS) T'a30B, KOJMYECTBA BEIIECTBA,
UCTIOJIF30BaTh CHCTEMHBIE XUMHUYECKUE 3HAHUS IS IPUHSITHS PEUICHUH B KOHKPETHBIX KU3HEHHBIX
CUTYaIlUsX, CBSI3aHHBIX C BELIECTBAMH U UX MPUMEHEHHEM;

8) chopMUpPOBaHHOCTH YMEHHH IUJJAHWPOBATh M  BBIIOJHATh XHUMHUYECKHHA HSKCIEPUMEHT
(mpeBpallleHus: OPraHUYECKUX BEIECTB MPU HArpeBaHHM, MOJIyYEHUE STUJICHA U H3YyYEHHUE €ro
CBOWCTB, Ka4eCTBEHHBIC PEAKIIMH HA ajbJCTHJBI, KpaxMmal, YKCYCHYIO KHCJOTY; JeHaTyparus
OEIKOB TNpH HarpeBaHUM, IBETHHIE PEAKIMM OEJIKOB; NMPOBOAMTH PEAKLUU HOHHOIO OOMEHa,
OTIpEeNIeNATh CPeIy BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEaKIMK Ha CyIb(aT-, KapOOHAT- U XJIOPU/I-
AHUOHBI, HA KaTHMOH aMMOHHS, pellaTh SKCIEPUMEHTANbHBIE 3a/a4i Mo TemMam «MeTamisl» u
«HemeTamiby B COOTBETCTBHHM C TIPaBWJIAMH TEXHHKH O€30MacHOCTH TMpH OOpalIeHHH C
BEIIECTBAMM M JIAOOpaTOpHBIM 00OpYIOBAHUEM; MPEACTABIATh Pe3yabTaThl XMMUYECKOTO
JKCIIEpUMEHTa B (OpME 3alUCH ypPaBHEHWH COOTBETCTBYIOIIMX pPEAKIMA H (OPMYIHPOBATH
BBIBOJIbI HA OCHOBE 3THX PE3YJIbTaTOB;

9) chopMHUPOBaHHOCTh YMEHHS AHAJIU3UPOBATh XHMMHUYECKYI0 HH(POpPMAIUIO, IOJIyYaeMyl0 U3
pa3HBIX HCTOYHHUKOB (CpPesICTB MaccoBOM MH(popMarun, ceTb IHTepHeT u apyrue);

10) cdhopMHUpOBaHHOCTH YMEHUM COOJIIOIATH MPABUIIA YKOJIOTHIYECKH 11€JIeCO00Pa3HOTO TTOBEICHUS
B OBITY M TPYAOBOM JEATEIBHOCTH B LENIAX COXPAHEHUS CBOEr0 3J0POBbS M OKpYXKaoLIEiH
NPUPOIHON Cpellbl; YYUTHIBATh OMACHOCTH BO3/CHCTBHSI HA JKUBBIE OPTaHU3MBI OIPEIEICHHBIX
BEIIIECTB, TOHUMAasi CMBICJI TTOKa3aTesIsl MPeIebHOM JOMyCTUMON KOHIICHTPALIUY;

11) nns oOydaromuxcsi ¢ OTPaHMYEHHBIMH BO3MOXKHOCTSMH 37I0POBbS: C(HOPMHUPOBAHHOCTH
YMEHUS PUMEHATh 3HaHUS 00 OCHOBHBIX JTOCTYIHBIX METOJIaX MO3HAHUS BEUIECTB M XMMHYECKHX
SIBIICHHUIA,

12) mns cnenbix M cna®oBUAAMIMX OOy4aromuxcs: cOPMHUPOBAHHOCTh YMEHHUS HCIOJIb30BATh
penbedHo Toueunyto cucreMmy obo3HaueHnuit JI. bpaitng muis 3anucu XxumMudeckux Gopmyi.

[To yuebHomy mpeamery «Xumusi» (yriayOJeHHBIH ypOBEHb) TpeOOBaHHS K IPEIMETHBIM
pe3yibTaTaM OCBOCHHS YIIIYOJIEHHOTO Kypca XHWMHHU JIOJDKHBI BKIIIOYAaTh TpeOOBaHUS K
pe3yJbTaTtaM OCBOEHUs 0a30BOro Kypca M JJOMOJHUTEIBHO OTPaXKaTh:

1) chopMupOBaHHOCTH MPEACTABICHHIA: O MAaTEPHAIHLHOM EIMHCTBE MHpPA, 3aKOHOMEPHOCTSIX H
MI03HABAEMOCTH SIBJICHUI MPUPOJIBI; O MECTE M 3HAYEHUU XUMHUH B CUCTEME €CTECTBEHHBIX HAYK W



ee posd B OO0ECIEYCHWH YCTOMUMBOTO pA3BUTHS YEJIOBEUECTBA: B PELICHUH MPoOJIeM
9KOJIOTUYECKOH, 3HEpPreTHYecKod M MUIIEeBOH 0€30IacHOCTH, B Pa3BUTHUM MEIUIMHBI, CO3JaHUU
HOBBIX MAaTE€pPHajOB, HOBBIX HCTOYHHUKOB OHEPIUH, B OOECHEUCHHH PALUOHAIBHOTO
IPUPOJIONIOIB30BaHUA, B (POPMUPOBAHUN MHPOBO33PEHMS M OOILEH KyJIbTyphbl UEJIOBEKa, a TAKKE
HKOJIOTHYECKH 0OOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3I0pPOBBIO U IPHPOTHON CPEE;

2) BHaJeHUe CUCTEMOM XMMUYECKHMX 3HAHHMH, KOTOpas BKJIIOYACT: OCHOBOIOJArarollye MOHATHUS
(TOTIOJTHUTENFHO K CHCTEME MOHATHI 0a30BOr0 YpOBHS) - M30TOIBI, OCHOBHOE U BO30YKICHHOE
COCTOSIHUE aTOMa, TMOpUIM3alMsl aTOMHBIX OpOuTaneil, XuMuuecKas CBA3b («G» U «T — CBA3bY',
KpaTHbIE CBSA3M), MOJSIpHAs KOHLIEHTpAIMs, CTPYKTypHas (opmyna, u3omepus (CTpyKTypHas,
reoMeTrpuydeckas (ILMC-TPaHC-U30MEpHUs), TUIBI XUMHUYECKUX peakUuil (roMo- M TIeTeporeHHbIE,
oOpaTtuMble U HEOOpAaTUMBIE), PACTBOPHI (MCTHHHBIC, JUCIIEPCHBIE CUCTEMBI), KPUCTAJUIOTUIPATHI,
CTENEHb JUCCOLMALMY, JEKTPOJIN3, KPEKUHT, PUPOPMHUHT); TEOPUU U 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIeKAllUe B OCHOBE IIOHUMAaHMUS IPUYMHHOCTH M CUCTEMHOCTU
XUMHUYECKHUX SIBICHUM, COBPEMCHHBIE IPEACTABICHUS O CTPOCHMM BELIECTBA HA AaTOMHOM,
MOJIEKYJISIPHOM M HaJIMOJIEKYJSIPHOM YpPOBHSX; IHPEJCTABICHUS O MEXaHU3MaX XHMHUYECKUX
peakuuil, TepMOJANHAMUYECKUX U KUHETUUECKUX 3aKOHOMEPHOCTAX UX MPOTEKaHMsI, O XMMHUUECKOM
PaBHOBECHM, JUCHEPCHBIX CHUCTEMax, (aKTOJOTMYECKHE CBEJIEHUS O CBOMCTBaX, COCTaBe,
HOJYy4YEeHUHU U 0€30MaCHOM HCIOJIb30BAHNN BaXKHEHIINX HEOPIraHUYECKUX U OPIraHUYECKUX BEILECTB
B OBITY M TNPAaKTHYECKOW AEATENBHOCTH YEIOBEKa; OOMIMX HAy4YHBIX MPHHIUIAX XHMHUYECKOTO
IPOM3BOJICTBA (HA MpUMeEpe MPOU3BOJCTBA CEPHOM KHUCIOTHI, aMMHaKa, METaHOJIA, MepepaboTKU
HePTH);

3) cpopMHpPOBAHHOCTh YMEHHMH BBIABIATH XapaKTEpHbIE MPHU3HAKK M B3aMMOCBS3b H3YyUEHHbIX
HNOHSTUM, TPUMEHATh COOTBETCTBYIOIIME TOHATUS IPU ONUCAHUM CTPOEHHMSI U CBOMCTB
HEOPraHMYECKUX W OPraHMYeCKUX BEIIECTB W HX MPEBPALICHUI; BBIABIATH B3aUMOCBS3b
XUMHYECKMX 3HAaHUM C TOHATUSAMU M NPEJICTaBICHUSAMU JAPYTUX MpeaMeToB [uisl Oosee
OCO3HAaHHOI'O IOHUMAaHUS U OOBSACHEHUS CYLTHOCTH MaTepUaIbHOIO €MHCTBA MUPA; HCII0JIb30BaTh
CUCTEMHbIE XUMHUYECKHE 3HAHHUA i1 OOBSICHEHMS M IPOTHO3UPOBAHUS SIBJICHUM, HMEIOIIMX
€CTECTBEHHOHAYUYHYIO IIPUPOLY;

4) chopMUPOBAHHOCTH YMEHMM HCHOJIb30BaTh HAWMEHOBAaHUS XHUMHUYECKUX COCJAMHEHUMN
MEXIYHApOJHOIO COI03a TEOPETHYECKOM M MPUKIAJHOM XHMHUHM M TpPUBHAIbHBIE Ha3BaHUS
BEIIECTB, OTHOCSIIUXCS K M3YyYEHHBIM KJIacCaM OPraHMYEeCKMX U HEOPraHWYEeCKHX COEAMHEHUN;
UCIMOJIb30BaTh XMMHUYECKYI0 CHUMBOJHUKY JJISI COCTaBJIE€HUS (POPMYNT HEOPraHWYECKHUX BEIECTB,
MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEpHYTHIX, COKpPALLEHHBIX M CKEJIETHBIX) (QopMyd
OPraHMYECKHUX BELIECTB; COCTABJISATh YPAaBHEHUS XMMHUYECKHMX pEaKUUil M pacKpblBaThb HX
CYIIIHOCTb: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI OCPEICTBOM COCTABICHUS 3JIEKTPOHHOTO
OamaHca OSTHX peakluif; peakuuii HOHHOrO OOMEHa IIyTeM COCTaBJI€HHUS MX MOJHBIX MU
COKpAILEHHBIX MOHHBIX YPaBHEHWH; peakuuil TUAposn3a, peakiuil KOMILJIEKCOOOpa3oBaHUS (Ha
npuMepe T'MJIPOKCOKOMIUIEKCOB IIMHKA M aJIOMHUHMA); MOATBEPXKIATh XapaKTEPHbIE XUMHUYECKUE
CBOICTBa BELIECTB COOTBETCTBYIOIIMMM IKCHEPUMEHTAMU M 3alUCAMU YPaBHEHUH XUMHYECKHUX
peaKuuii;

5) copMuUpOBaHHOCTh YMEHUN KJIACCU(PHUIIMPOBATH HEOPraHUYECKHE U OPraHUYEeCKUE BELECTBA U
XUMHUYECKHE PEAKIMH, CAMOCTOSTENIbHO BBIOMPATh OCHOBaHMS W KPUTEPHM Ul KiacCH(UKanuu
M3Y4aeMbIX XMMHUYECKHMX OOBEKTOB; XapaKTepU30BaTh COCTaB M Ba)KHEWIINE CBOWCTBA BEILECTB,
NPUHAAISKAIINX K ONPEIETICHHBIM KJIaCCaM U IPYIIaM COEIMHEHUH (MPOCThIe BEIIEeCTBA, OKCHU IBI,
TUAPOKCHUBI, COJIW; YIJIEBOJOPOJbI, MPOCThIe 3(PUPHI, CHUPTHI, (DEHONBI, alabAETHAbI, KETOHBI,
KapOOHOBBIE KHCIIOTHI, CIOXKHBIE 3(QUPbI, KHUPBI, YIIEBOJbI, aMHHbI, AMHUHOKHCIIOTHI, OCIIKH);
MPUMEHSTh 3HAHUS O COCTaBE M CBOMCTBAX BELIECTB AJISI SKCIIEPUMEHTAILHON MPOBEPKU THIIOTE3
OTHOCUTENIBHO 3aKOHOMEPHOCTEM NPOTEKAaHUS XUMHUYECKMX PpEaKIMd M MPOrHO3MPOBAHUS
BO3MOKHOCTEHN MX OCYIIECTBIICHNUS;

6) copMHUPOBaHHOCTh YMEHHH MOJATBEP’KAATh HA KOHKPETHBIX MPUMeEpax XapakTep 3aBUCUMOCTH
PEaKIMOHHON CIIOCOOHOCTH OPraHMYECKUX COEIMHEHUN OT KPaTHOCTH U THIA KOBAJIEHTHOW CBS3U
(«o» M «m — CBSI3b»), B3aMMHOTO BIIMSHHS aTOMOB W TPYIII aTOMOB B MOJIEKYJaX; a TaKkXKe OT



0COOEHHOCTEH peann3aliy pa3InYHbIX MEXaHU3MOB IPOTEKAHUS PEAKLINH;

7) chOpMHUPOBAHHOCTh YMEHUM XapaKTEPHU30BaTh AJIECKTPOHHOE CTPOEHHE aTOMOB (B OCHOBHOM W
BO30Y)KJICHHOM COCTOSIHUM) M MOHOB XMMHYECKHX 3JIeMeHTOB | - 4 mepuonoB Ilepuoamueckoit
cuctembl J.J1. MenzeneeBa u MX BaJCHTHbIC BO3MOXKHOCTH, HMCIIONIB3Ysl TOHATHS «S», «P», «d-
AIIEKTPOHHBIE» OpPOUTANM, HPHEPTeTHUYECKUE YPOBHHU; OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UIMH COECAMHEHUH 110 IepUOoiaM U IpyIiam;

8) BlIaJicHUE CUCTEMOI 3HAHMH O METOJaX HAy4YHOI'O MO3HAHUA SIBJICHUN MPUPOJIbl, UCIIOIb3yEMbIX
B CCTECTBEHHbIX HAyKax M YMEHUSAMHU MPUMEHATh 3T 3HAHMUS IPU HKCHEPUMEHTAIBHOM
MCCIIC/IOBAaHUM BEIIECTB M JUISI OOBSICHEHUS XUMHUYECKUX SBICHHN, UMEIOUIMX MECTO B MPHUPOJE
IPAaKTUYECKOH 1eATEIbHOCTH YeJIOBEKa U B TIOBCEAHEBHOM KU3HM;

9) copMHUPOBaHHOCTH YMEHHUH HPOBOJUTH PACUETHI 10 XUMHYECKUM (OpPMYJIaM U YpPaBHEHUSIM
XUMHUYECKMX peaKklUi C MCIOIb30BaHUEM (U3MYECKUX BEIMYMH (Macchl, oO0ObeMa Ta3o0B,
KOJIMUECTBA BEIIECTBA), XAPAKTEPU3YIOIIMX BEIIECTBA C KOJIMUYECTBEHHOW CTOPOHBI: pacueThl IO
HaXOXXJCHHUI0O XUMUYECKOH (OpMyJIbl BEIIECTBA; pacdyeThl Macchl (00beMa, KOJIUYECTBA BEILECTBA)
IPOAYKTa pEeaKluy, €CIM OJHO M3 UCXOAHBIX BELIECTB JAAHO B BMJIE PACTBOPA C ONPEICICHHOMN
MaccoBOW [0Jiell pacTBOPEHHOrO BELIECTBA WM JaHO B H30BITKE (MMEET MPUMECH); PACUEThI
MacCcOBOW WM 00BEMHOM JTOJTM BBIXOZA MPOAYKTA PEaKINH; pAacueThl TEIJIOBOTO 3 peKTa peaKiimid,
00BEMHBIX OTHOLIEHUH Ta30B;

10) chopMHpPOBAaHHOCTH, YMEHUH IPOTHO3WPOBATH, AHATU3UPOBATH W OICHUBATH C TO3UIIHMA
9KOJIOTUYECKON 0€30MacHOCTH TOCHIEJACTBUS OBITOBOM M HPOM3BOJICTBEHHOH JAEATENbHOCTU
YeJI0BEKa, CBSI3aHHOMW € MepepadOTKON BELECTB; UCII0JIb30BATh MOJYyYEHHbIC 3HAHUS ISl IPUHSTUS
IPaMOTHBIX peIIEHUH POoOIeM B CUTYAIUSIX, CBSI3aHHBIX C XUMHEH;

11) copMHpPOBaHHOCTP YMEHHH CAMOCTOSATENBHO IUITAHUPOBATh M TPOBOJUTH XUMHYECKUH
9KCHEPUMEHT (IIOJydeHHE W H3YYeHHE CBONCTB HEOPraHMYECKUX M OpPraHMYECKHX BEIIECTB,
KAUeCTBEHHbIE pEaKLUMU YIVIEBOJAOPOJIOB PA3IUYHbIX KJIACCOB M  KHUCIOPOACOAEpKAIIUX
OpPraHMYECKHUX  BEUIECTB, pELICHHE  OSKCIEPHUMEHTAJIbHBIX  3aJad [0  paclo3HAaBaHHIO
HEOPTaHMYECKUX W OPraHWYECKUX BEIIECTB) C COOJIFOJICHUEM IpaBUiI OE30IMaCHOTO OOpaIICHHS C
BEIIECTBAMM M  J1a0OpaTOpHbIM  00OpyZOBaHUEM, (OPMYJIHMPOBAaTh LEIU  HMCCIEJOBAHUS,
IPEIOCTABIIATh B Pa3lIM4YHON (pOpMe pe3ynbTaThl SKCIEPUMEHTA, aHAJIM3UPOBATh M OLIEHUBATh UX
JIOCTOBEPHOCTB;

12) cpopMUPOBaHHOCTb YMEHUH OCYIIECTBIATH LIE€JICHANPABICHHBIA MOUCK XMMHYECKOM
UHGOpPMALlMM B Pa3IUYHBIX HMCTOYHUKAX (Hay4yHas W y4yeOHO-Hay4yHas JUTeparypa, CpeacTBa
MaccoBoi uH(popMaluu, cetb VHTepHET W Apyrue), KpUTUYECKH aHAJIM3UpPOBATh XUMHUYECKYIO
uHpopMalrio, nepepadaThiBaTh €€ U MCIOJIb30BaTh B COOTBETCTBUU C IOCTABICHHON yueOHOM
3a7adei;

13) chopMuUpOBaHHOCTh YMEHHUH OCO3HABaTh OMACHOCTh BO3AECUCTBUS Ha HKHMBBIE OPraHU3MbI
OTIpE/IeNIEHHBIX BEIECTB, TOHUMAsi CMBICI [TOKA3aTessl MpeleIbHON T0MyCTUMON KOHIIEHTpAluu, U
HOSCHATH Ha NMPHUMEpax CIOCOObl YMEHBIICHUs U MPEAOTBPAIICHUS UX BPEIHOTO BO3JCHCTBUS Ha
OpraHH3M 4YeJIOBeKa.



2. CTPYKTYPA U COJAEPXXAHHUE YYEBHOW U CIUILINHBI

2.1. O6beM y4eOHOI TUCHUTIHHBI U BBl YUeOHOH padoThl

Bup yueOHoii padoTbl O0bem yacoB

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JMCIHUIITHHBI 72

B T.4.

OcHoBHOe cogepkaHue

B TOM YHCJIC:

TEOpPEeTUYECKOe 00yUeHne

IMPAKTUYCCKUE 3aHATUA

B TOM YHCJI€ KOHTPOJIbHbIE paOOTHI

1abopaTOpPHBIE 3aHATHS

IIpome:xxyTouHasi arTecTanus (3a4er 2 cemecTp) 2

OK — 01 Beibupats criocoObl penieHus 3aaa4 npohecCHOHATBHON IeATEIbHOCTH, TIPUMEHHTEIBHO
K Pa3JIMYHBIM KOHTEKCTaM;

OK-02 OcymecTBisiTh TOUCK, aHAIW3 M HWHTEPHpPETAHIO HH(POpPMAIMK, HEOOXOAUMOW ISt
BBINOJIHEHUS 3a]1a4 IPOpEeCCHOHATIBHOM 1eATEIbHOCTH;

OK-04 PaGorath B KOJUIEKTMBE M KOMaHzae, 3()(eKTHBHO B3aMMOAEHCTBOBATH C KOJUICTaMH,
PYKOBOJICTBOM, KJIINEHTAMU;

OK — 07 CopneiicTBOBaTh COXpPAHEHHUIO OKPYXKAIOIIEH cpelsl, pecypcocOepexernto, 3pPpeKTHBHO
JIeCTBOBATh B UPE3BhIYAIHBIX CUTYalUAX;

OK- 09 Hcnonb30BaTh HHGOPMAITMOHHBIE TEXHOJIOTUN B TIPO(ECCHOHATBHON JeSITETbHOCTH;



2.2. TemaTn4yeckui IJIAH U coJepPKaHNe YUeOHON TUCHUNIMHBI

IIpakTuyeckoe 3anaTue Nel. PenieHue nmpakTUYeCKUX 3a/1aHU Ha COCTaBIICHUE
AIEKTPOHHO-Tpaduueckux Ghopmyn 3yeMeHToB 1-4 neprnonoB. Pemenue 3amanmii

Konanl
KOMIIEeTEeHIMI 1
JIMYHOCTHBIX
H pesyabraTos’,
anMeHOBaHMe Conep:kanue y4eOHOro MaTepuasa u (OpMbl OPraHU3AMUM AeSITeJIbHOCTH Oo0bem B
pa3aesioB U TeM 00y4arImmXxcs yacax (bopmupoBaniio
KOTOPBIX
crocoocTByeT
3JIeMEeHT
NPOrpamMMbl
1 2 3 4
1 kypc 1 cemecTp
OO01asi 1 HeOpraHM4yecKast XuMusl
Paznen 1. OcHOBBI CTPOEHUSI BelIECTBA
Tema 1.1. Conep:xanue yueOHOro MaTepuaJia 2 OK 01
Crpoenne aTOMOB | Tegpernueckoe o0yuenue
XUMHYECKHUX
SIEMEHTOB M TIPUPOJA CoBpemeHHass MOJENb CTPOEHHUS aToma. OIEKTPOHHas KOH(Urypaius aToma. 4
XIMAIECKOH CBSI3H Knaccudukanms xumuaecknx
3NIEMEHTOB (s-, P-, d-ameMeHTtbl). BaneHTHBIC 3JIEKTPOHBL. BaleHTHOCTB.
DneKTpOHHAs TPUPOJIA XUMHUECKOU
CBA3U. OJNEKTpOOTpULATENbHOCTh. KoOBaneHTHass CBs3b, €€ Pa3sHOBUAHOCTU U
MeXaHU3Mbl 00pa30BaHuUs
(oOMeHHBI W TOHOPHO-aKIenTopHBI). MoHHas cBs3b. MeTamandeckast CBS3b.
Bonoponnas cBA3s.
MexMoeKyIIpHbIE B3aUMOIEUCTBHS.
N3oTormbl, 0CHOBHOE M BO30YXKJIEHHOE COCTOSTHUE aTOMa, THOPUIU3AIHs aTOMHBIX
opOuTanei.
IlpakTHYeckne 3aHATHS 2




Ha WCIOJIb30BAHUE XUMHUYECKOW CHMBOJIMKMA W Ha3BaHUM COECOUHEHUM IIO
HOMEHKJIAType MEXIYHApPOIHOIO COK3a TEOPETHYECKOW U NMPUKIAJHON XUMHUU U
TPUBMAJIBHBIX HAa3BAaHUM AJI COCTABICHMS XMMUYECKUX (DOPMYI JIBYXaTOMHBIX
cCOoeMHEHUH (OKCHIOB, Cynb(UAOB, TUAPUAOB U T.I.) U APYTUX HEOPTaHUYECKUX
COCMHEHUH OTAEIBHBIX KIaCCOB.

Tema 1.2.
[lepuonuueckuii 3aKoH
it nepuoInIecKas
CHCTEMA 3JIEMEHTOB

. . Menneneena.

Conep:xanue yueOHOro MarepuaJa.

Teopernueckoe o0yueHue

B Tom umncie MPAKTUHICCKUX 3aHATHIl

IIpakTnyeckoe 3ausitue Ne2. [lepuoanueckas cucteMa XMMHUYECKUX DJIEMEHTOB
AN. Menneneea. @usnueckuit cmbicn I[lepuoamueckoro 3akona J[.HA.
MengeneeBa. 3aKOHOMEPHOCTH HM3MEHEHMSI CBOWCTB XHUMUYECKHX HIIEMEHTOB,
00pa3yeMbIX UMHU HPOCTHIX M CIOXKHBIX BEIIECTB B COOTBETCTBUU C IOJIOKEHHEM
XUMHUYecKoro sneMeHta B Ilepumonuueckoil cucrteme. MUPOBO33pEHUECKOE H
Hay4yHoe 3HaueHue [lepuoanueckoro 3akona [[.1. MenneneeBa. [Iporuosst

J.U. MenneneeBa. OTKpbITHE HOBBIX XUMUYECKUX IJIEMEHTOB.

Pemenue IPAKTUKO-OPUEHTUPOBAHHBIX ~ TEOPETHYECKUX  3aJaHHi Ha
XapaKTepUCTUKY XUMHUYECKUX 3JeMeHTOB «Mertamndyeckue / HeMeTalIMuecKue
CBOMCTBA, 3JIEKTPOOTPULIATENBHOCTh M CPOACTBO K DJIEKTPOHY XUMHYECKHX
JJIEMEHTOB B COOTBETCTBHE C HX DJIEKTPOHHBIM CTPOEHUEM U IIOJIO)KEHHEM B
MIEPUOIMYECKON cHCTeMe XMMUYecKuX ateMeHToB /. 1. Menneneesa.

OK 01
OK 02

Pasznea 2. Xumnueckue

CaKIInu

12

Tema 2.1 Tumner
XUMHYECKUX PEAKIUN

Coaep:xxaHue yueOHOro MaTepuaJia

TeopeaneCKoe oﬁyqeﬂue

Knaccupukanus U THUIBI XMMHUYECKHUX PEAKIMH € ydacTHEM HEOpraHMYecKuX
BeulecTB. KonunuecTBeHHble OTHOIIEHHS B XUMHUU. OCHOBHBIE KOJMYECTBEHHBIE
3aKOHBl B XMMHUHU M pacyeThl 10 YPaBHEHUSM XMMHUYECKUX peakiuidi. Mosb Kak
€IMHUIIA KOJIMYeCTBa BelecTBa. MoisipHas Macca. 3aKOHbI COXPAHEHHSI MacChl U
sHepruu. 3akoH ABoraapo. MossipHblii 00beM ra3oB. OTHOCHTEIbHAS TUIOTHOCTD
ra3oB.Peakiiun KoMIuIekcooOpa3oBaHMs ¢ y4aCTUEM HEOPTaHUYECKUX BELECTB (Ha
IIpUMEPE THIPOKCOKOMIUIEKCOB IMHKA U QJIFOMUHHS).

IIpakTnueckoe 3ansaTne Ne3-4

CocraBneHue ypaBHEHMI peaklUUid COEIWHEHHs, pPAa3JI0KEHUs, 3aMEeLIEHUs,
oOMeHa. VYpaBHEHHS pEaKIWi TOPEHUsS, HWOHHOTO OOMEHa, OKHCICHUS-

OK 01




BOCCTAHOBJICHHUSI.
Pacuer KOJIMUYECTBEHHBIX XAapPaKTCPUCTUK HMCXOAHBIX BCHICCTB U IPOAYKTOB
peakuuu. PacueT KONMYECTBEHHBIX  XapaKTEPUCTHK TMPOAYKTa  peaKIHu
COCITMHEHMS, €CITM OJHO U3 BEUIECTB JIAHO B U30BITKE W/WIIA COJIEPKUT

npuMmecu. Pacuer maccoBodl miM OOBEMHOHN JOJM BbIXOAA MPOIYKTa pPEaKIHH
COCAUHCHUA OT TCOPECTUICCKU BO3MOIKHOIO. Pacyer 00beMHBIX OTHOIIICHUH T'a30B.
Pacuer macchl (00bEM, KOTMYECTBO BEIIECTBA) MPOAYKTA PEAKIMH, €CIH OJAHO U3
BEILIECTB JAHO B BUJE PACTBOPA C ONPEAEIICHHON MacCOBOM J10JI€H PAaCTBOPEHHOTO
BEIIECTBA.

VYpaBHEHHsI OKHCIIEHUSA-BOCCTaHOBIEHUS. CrteneHb oOkuciaeHus. OKUCIUTENs | 2
BOCCTaHOBUTENb. OKHUCIUTEIHbHO-BOCCTAHOBUTEIbHBIE pEAKIUU B MPUPOJE,
MIPOU3BO/ICTBEHHBIX MIPOIIECCaX U KU3HEACATEIBbHOCTH OPTaHU3MOB.
OKUCINTENbHO-BOCCTAHOBUTEIBHBIM  TOTeHIMan  cpenbl.  CocTaBieHue U
ypaBHUBAHHE OKHCIIUTEIHHO-BOCCTAHOBUTEIHHBIX peaxuuii METOAOM
ANEeKTpOHHOrO Oananca. TUnuyHbIe HEOPTaHUYECKUE OKUCIUTENN U
BOCCTAHOBUTENH. DJIEKTPOJIN3 PACTBOPOB U PACILUIABOB COJIEH.
Tema 2.2 Coaepxanue yueOHOro MaTepuaa 4 OK 01
DNEeKTPONIUTHYECKAs Teopernueckoe o0yueHue 2
AdCconHanusAg Teopust 2MEKTPONUTHYECKONW  JaUCCOLMANMU. Peakiiuu HMOHHOTO  OOMEHa. 2
HWOHHBIN 00OMeH CocraBnenue peakiuii HMOHHOTO OOMEHa IyTeM COCTaBJICHUS HMX TOJHBIX U
COKpAIIICHHBIX HOHHBIX ypaBHEHUH.
IMaaponus conei. 3HaueHne TUAPOIN3a B OMOJOTHUYECKMX OOMEHHBIX MPOIECcCcax.
ITpuMeHeHHe THpoIin3a B MPOMBIIUIEHHOCTH.
JlabopaTopHble 3aHATHS 2
JlabopaTtopHas pabota Nel. Peakiiuu ruaponmsa 2
HccnenoBanue cpenbl pacTBOPOB COJIeH, 0Opa30BaHHBIX CHIIBHBIMU U CIa0BIMHU
MPOTOJMTAMH, M HMX pPEaKIWd C pacTBOpaMH IIENI0OYM W KapOoHaTa HATpHs.
CocraBieHue peakiuii rTuposm3a coeil.
KouTtpoubHasn CTpoeHue BelecTBa M XMMHYECKHE PeaKkIuu 2
padora 1
Pa3nen 3 CTpoeHne 1 CBOICTBA HEOPraHMYECKHX BellecTB 24
Tema 3.1 Coaeprxanue yueOHOro MaTepuasa 6 OK 01
Kiaccugpukanmys, Teoperuyeckoe odyueHune 2 OK 02




HOMEHKJIATypa
CTpOCHHE
HEOPTraHUYECKUX
BCILIECTB

IIpenMer HeOpraHm4yeckod XuMHHM. B3aMMOCBA3bP HEOPraHMYECKUX BELIECTB.
Knaccudukanus Heopranumueckux BemiecTB. [IpocTbie M CIIOKHBIE BELIECTBA.
OCHOBHBIE KJIAacChl CIIOKHBIX BEIIECTB (OKCHJbI, THMIPOKCUIbI, KUCIOTHI, COJIN).
Homenknarypa 1 Ha3BaHME HEOPraHMUYECKUX BELIECTB UCXOJS U3 UX XUMUYECKOU
GopMyiIbl WIM COCTaBICHHE XHMHMYECKOW (DOpMyJbl HCXOAS W3 Ha3BaHMS
BEILECTBA 10 MEXAYHAPOAHON I TPUBUATIBLHOM HOMEHKIIATYPE.
Mexmoniekyisipable  B3aumonencTBus.  Kpucrtamioruapatel.  ArperaTHble
cocTosiHMSl BemecTBa. Kpucraiumdeckue u  amopdHble BemiecTBa. THITBI
KPUCTANIMYECKUX PELIETOK (aTOMHAas, MOJIEKYJspHas, MOHHAs, METaNINUecKas).
3aBUCUMOCTh (U3WYECKUX CBOWCTB BEIIECTBA OT THIA KPUCTAJUIMICCKOM
peweTku. [IpyunHbBl MHOro0Opasus BEIIECTB.

CoBpeMeHHbIE TPEICTABICHUSI O CTPOEHUHU TBEPABIX, KMJIKHUX U Ta3000pa3HbIX
BenecTB. JKnakue KpucTaisl

IIpakTHYecKkHe 3aHATHA S

SN

Pemenue 3amau Ha pacueT MaccoBOM JoiM (Macchl) XMMHUYECKOTO 3JEMEHTa
(coenuHeHHUsT) B MOJIEKYJIE (CMECH).

Pemenne mnpakTHUecKkuxX 3alaHUM MO  KJIAacCU(pUKAIMM, HOMEHKJIAaType W
XUMHUYECKUM  (opMyslaM HEOPraHMYEeCKHX BEIIECTB pa3IUYHbIX KJIACCOB
(Ha3pIBaTh W COCTABIATH (POPMYJIBI XUMHUYECKHUX BEIIECTB, OMNPEACIATH
MIPUHAJJICKHOCTD K KJ1accy).

Hctounnku xuMuyeckoi nH(GopMaum (HaydHas U ydyeOHO-Hay4yHas JUTeparypa,
cpeacTBa MaccoBoi nHpopMmanuu, cetb UuTepuer u apyrue). [louck nnpopmarun
110 Ha3BaHUSIM, UACHTU(PHUKATOPAM, CTPYKTYPHBIM (hOpPMYIIaM.

N

Tema 3.2
DOU3HKO-XUMHYECKUE
CBOMCTBA
HEOPTaHUYECKUX
BEIIECTB

ConepxaHue y4eGHOro MaTepuaJjia

12

Teopernueckoe o0yueHune

Mertamnel. O6mue ¢uznyeckue M XMMHUYECKHe CBoicTBa MeTauioB. CrocoOsl
MIOJIy4€HUs. 3HAaUEHNUE METAJUIOB U HEMETAJUIOB B IPUPOJE U KUZHEAEATEIBHOCTH
yesoBeKa U opranu3MoB. Kopposust MeTaymioB: BUAbI KOPPO3UH, CIIOCOOBI 3aIlIUTHI
METAJIJIOB OT KOPPO3HH.

Hemerannpel. OOmue ¢usnyueckue W XHUMHUYECKHE CBOWCTBA HEMETAJLIOB.
Tunuunasie cBoiictBa metaiuioB [V— VII rpynn. Knaccudukanus u HomeHkIaTypa
coeMHEeHNI HeMeTaoB. KpyroBopoThl OMOTEHHBIX 3JIEMEHTOB B IPUPOJIC

OK 01
OK 02




XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BELIECTB (OKCHUIOB,
TUIPOKCUIOB, KHUCJIOT, COJied U Jp.). 3aKOHOMEPHOCTH B M3MEHEHUM CBOWCTB
IIPOCTHIX BEIIECTB, BOAOPOAHBIX COEMHEHUH, BBICIIMX OKCHJIOB U THAPOKCHJIOB.

IIpakTuyeckoe 3ansitue 6 4
CocraBieHue ypaBHEHHI XUMUYECKUX PEAKLUH C Y4aCTHEM MPOCTHIX U CIOXKHBIX 4
HEOPraHMYECKUX BEILIECTB: OKCHIOB METANIOB, HEMETAUIOB M aM(OTEpPHBIX
HJIEMEHTOB; HEOPTraHMYECKUX KHCJIOT, OCHOBAaHUH M aM(OTEPHBIX THIPOKCHIOB,
HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOIIUX X CBOMCTBA.
Pemrenne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOMCTBA H
II0JIyY€HUE HEOPTaHUYECKUX BEILIECTB.
JlaGopaTopHoe 3aHsiTHE 2
JIaGoparopHas pabota Ne2 CBoiicTBa METaJIOB U HEMETAIIJIOB 2
HccnenoBanne (pu3nyecKMX M XUMHUYECKHMX CBOWMCTB METAJUIOB M HEMETAJUIOB.
Pemenne sKkcnepuMEHTAIBHBIX 3aJad II0 CBOMCTBAM XHUMHYECKHUM CBOMCTBAM
METAUIOB ¥ HEMETAJJIOB, II0 PACHO3HABAHUIO M IIOJYYEHHUIO COCIMHEHHU
METAJIJIOB U HEMETAJIJIOB.
3.3 IIpoussoncTeo | Copepxanue y4eOHOro MmaTepuaJia 4 OK 01
HEOPraHMYCCKUX Teopernueckoe odyuenune 2 OK 02
BEILECTB. 3HauyeHue H | O6mme MIPE/ICTABJIICHUS] O TPOMBIIIUICHHBIX CIIOCO0AX TMONYYSHUS XUMHUYECKHUX 2
NPUMCHEHNE B OBITY M | pemiecTB (Ha IIPUMepE IPOM3BOJCTBA AMMHUAKA, CEPHOI KHCIIOTHI).
Ha MpOU3BONICTBE UYepHast u nBerHas metanyprus. IIpakTnueckoe NMpUMEHEHHE JJEKTPOJIA3a IS
MOJTyYEeHHUs LIETIOYHBIX, OBITY U Ha MPOU3BOACTBE IIETOYHO3EMENIbHBIX METaJIOB
n amoMuHMsL. CTEKIJIO ¥ CUJIMKATHAs TIPOMBIIIUIEHHOCTbD.
ITpo6iema 0TX0/10B ¥ HOOOYHBIX TPOAYKTOB.
IMpaxkruyeckue 3ausatus Ne7 2
Pemrenne npakTHKO-OPUEHTUPOBAHHBIX 3aJaHUI O POJIM HEOPTAHMYECKON XUMHUH B 2
Pa3BUTHM MEIUIMHBI, CO3JJaHMM HOBBIX MaTEpUANOB (B CTPOUTENBCTBE M p.
OTpaciiiX MPOMBIIIJIEHHOCTH), HOBBIX HMCTOYHHUKOB D3HEPIrUU (aJbTEpHATHUBHBIC
UCTOYHUKHU PHEPTrUU) B pEIIEHUH MPOOJIEeM HKOJOTHYECKOM, PHEPreTHYecKon H
MUILEBOM 0€30M1aCHOCTH.
CBolicTBa HEOPTaHUYECKUX BEILIECTB 2

KonTpoubnas




padora 2

Hroro 3a 1 cemecTp
YueOHasi HATPy3Ka BO B3aUMO/IeliCTBHM C MpenoaaBarejaeM— 724,

1 kypc 2 cemecTp

72

Pa3nes 4 Oprannyeckass XuMust

Pa3znen 4

CTpoeHue u CBOMCTBA OPraHUYEeCKHUX BelIECTB

Tema 4.1
Kinaccudukanms,

CTpOCHHE u

HOMCHKJIaTypa
OpPraHn4€CKuX BCIICCTB

Conep:xanue yueOHOro MaTepuaJia

Teoperuueckoe o0yueHue

[Ipenmer oprannveckor XUMuU. B3auMOCBSI3b HEOPraHUYECKUX U OPraHUYECKUX
BEILIECTB. XMMHUUYECKOE CTPOCHUE KAK MOPSAJOK COECOUHEHHS aTOMOB B MOJIEKYJIE
COINIACHO UX BaJEHTHOCTU. OCHOBHBIE TMOJOXEHUS TEOPUU XHUMHUYECKOTO
CTpPOEHHUsI opraHudeckux coeauHeHuii A.M. byrtnepoBa. YriaeponaHblil ckeler
OpraHMYecKOll MoJieKylbl. MOJIEKYIsIpHbIE W CTPYKTYpHbIE (pa3BEpHYTHIE,
COKpallleHHbIE) XHUMHUYECKHuEe (HOpMyINbl. 3aBUCHMOCTh CBOWCTB BEILIECTB OT
XUMHUYECKOTO CTpoeHus MoJekysl. W3omepuss U u3omepbl (CTPYKTypHas,
reoMeTpuueckas (Iuc-Tpanc-u3oMepusi). KpaTHoCTs XUMHUECKOI CBSI3H.

[TonsiTue o ¢pyHkIMOHAIBHON rpymie. [IpuHIMIbI KiaccupuKauy OpraHudecKux
coeMHEeHN. MexayHapoaHas HOMEHKJIATypa M IPUHIMUIIBI HOMEHKJIATYPbI
OPraHNYeCKUX COCTMHEHUMU.

NN B~

IIpakTnyeckne 3anaTus Ne§

HomeHnknarypa opraHM4ecKMX COEIUHEHHUH OTIENIbHBIX KJIACCOB (HACBHIIIEHHBIE,
HEHACBILICHHbIE M apOMaTUYECKUE YIIIEBOJOPO/IbI, CIIUPTHI, (PEHOIIBI, albIEIH/IbI,
KETOHbI, KapOOHOBble KUCIOTHI M Jp.) CocTaBlieHHE IMOJHBIX U COKpAIEHHBIX
CTPYKTYPHBIX (POpPMYJI OPraHMUECKUX BEIIECTB OT/AEIbHBIX KIACCOB, UCTIONb3YS UX
Ha3BaHUS M0 CHCTEMaTH4YecKol HOMeHKIaType. Pacuersl mpocreiimieit Gpopmyisl
OpPraHUYECKOM MOJIEKYJIbI, UCXOsl U3 DJIEMEHTHOrO0 cocTasa (B %)

OK 01

Tema 4.2.
CBoiicTBa
OpPTaHHYECKUX
COCIMHEHU

Conep:xanue yueOHOro MaTepuaJa

14

TeopeTnueckoe odyueHune

10

DU3NKO-XMMUYECKHE CBOWCTBA OPraHMYECKUX COCTUHEHUN OTIENBHBIX KIJIACCOB
(ocobenHocTn  KjIacCMQUKallMd U HOMEHKJIATyphl ~ BHYTPM  KJjacca;
TOMOJIOTHUECKUH psj M obmast ¢opmyna; uzomepus; (U3NUYECKUe CBOWCTBA,

OK 01
OK 02




XHUMHUYCCKUC CBOﬁCTBa; CIOCOOBI l'IOJ'IyLIeHI/ISI)Z

— TMpeAesibHbIC YIIIEBOJOpOAbl. [opeHne wmeTaHa Kak OJMH M3 OCHOBHBIX
HWCTOYHUKOB TEIUIa B IPOMBINUICHHOCTH M ObITy. CBOWCTBAa MPHUPOIHBIX
yIJI€BOJIOPOAOB, HAXOXK/ICHUE B MPUPOJIE Y TPUMEHEHHUE aJIKAHOB,

- HCIIPEACIBbHBIC 1 apOMaTHYCCKUEC YTIICBOJOPOIbI. HOJ’II/IMepI/ISaHI/IH OTHUJICHa KaK
OCHOBHOC HaIIpaBJICHUC €r0 HCIIOJIb30BAaHMUA. FopeHHe allCTHJICHA KaK HMCTOYHUK
BBICOKOTEMIICPATYPHOTI'O IIJIAMCHH IJI CBAPKH U PE3KU MCTAJIJIOB,

— KHUCJIOPOJICOJIEpKAIIUE COSAWHEHHS (CIUPTHI M TMPOCThIE APHUPHI, (HEHOJIHI,
aJIbJIETU/Ibl U KEeTOHBI, KapOOHOBBIE KHCIOTHI U UX Mpou3BoAHbIe). [IpakTuueckoe
MIPUMEHECHHE STHJICHTIIMKOJIA, TuieprHa, henona. [Ipumenenue hopmanpaerua,
aleTanbJernja, yKCyCHOM KHMCIOThl. Mblla Kak COJM BBICIIUX KapOOHOBBIX
KMCJIOT. Moronye cBOWCTBa MbLIA,

- A30TCOACPKAINEC COCANHCHHUA (aMI/IHLI 1 aMHHOKHCJIOTHI, 6CJ'IKI/I).

Knaccudukanus 1 0cCOOEHHOCTH OPraHUYECKUX peakiui. PeakIMoOHHbBIC IIEHTPHI.
Panukanel. [lepBoHayanbHBIE TOHATHS O TUMAX U MEXaHU3MAaX OPTaHHMYECKHUX
peaKIuid.

IIpakTnyeckoe 3ansTHE 9

Pemienne nenoyexk mnpeBpalleHU Ha TEHETHYECKYIO CBSA3b MEXAY KiacCaMu
OpPraHMYeCKUX COCIMHEHUHW C  COCTABJICHUEM  HAa3BaHUW  OPraHUYECKUX
COCAMHEHMM II0 TPUBHAIBHOM WM  MEXAYHAPOJHOM  CHUCTEMATHYECKOU
HOMEHKJIaType. Pemenne pacueTHbIX 3a/1a4 M0 YPaBHEHUSIM PEAKIU C y4aCTUEM
OPraHMYECKUX BEIECTB.

JlaGopaTopHble 3aHsITHE

JlaGopartopHas padota 3 [lonydyeHue 3TUICHA U U3yYSHHE €TI0 CBOMCTB

[MonyueHne JTWIIeHa M3 3TaHONA B J1a0OpaTOPUM M M3Yy4YCHHE €ro (QHU3UYECKHX U
XUMHYECKUX CBOWCTB. COCTaBJIeHUE PEeaKIUi MPUCOCTUHEHHUS U OKHUCIICHHUS HA MPUMEpPe
aTUIIeHa. PellieHne pacueTHbIX 3a/1a4 ¢ UCTOIb30BAaHUEM TUIOTHOCTH Ta30B MO BOJOPOLY U

BO3IYXY

Tema 4.3.
Opranunueckue
BELIECTBA B
KHU3HEESATEIbHOCTH
YeJI0BEKA.

Conep:kaHue y4eOHOTro MaTepuaJa

Teopernyeckoe o0yueHue

(op]

buooprannueckue coenunenus. [lpuMmeHenrne u 6UONIOrHYECKas POIb YrIEBOIOB.
OkwuclieHHe YTJIeBOJOB — MCTOYHHUK DHEPrUU JKUBBIX oOpraHu3mMoB. Obmactu
MPUMEHEHHUsST aMHUHOKHCIOT. [IpeBpamieHuss O€JIKOB TMHUIM B OpraHu3Me.

OK 01
OK 02




[IpousBoacTBO U
MIPUMEHEHHE
OpraHUYECKUX BEIIECTB
B IMPOMBIIIJIEHHOCTH

buonornueckue ¢ynkuun OGenkoB. buonormueckue Qynkuuu xkupoB. Poib
OpPraHUYECKON XUMUU B PEUICHUH MPOOJIeM MUIIEBOM O€30TTaCHOCTH.
HyxnenHnoBble KHCIOTBI: cocTaB U crpoeHue. Ctpoenue HykieotunoB. CocraB
nykiaenHoBeix  kucinotr (JHK, PHK). Ponp Hyk/I€MHOBBIX KHCIOT B
KHU3HECSITEIbHOCTH OPraHU3MOB.

[Tpon3BOACTBO OpPraHMYECKUX BEIIECTB: MPOU3BOACTBO METAHONA, IepepadboTKa 2
Heptu. IloaudTuieH Kak  KPYMHOTOHH&KHBIM  MPOAYKT  XUMHUYECKOTO
npousBojicTBa. [Ipumenenue stmiieHa. [Ipou3BoacTBO U NpUMEHEHUE KaydyKa U
pe3unbl. CUHTETUYECKME U HCKYCCTBEHHbBIE BOJIOKHA, UX CTPOCHHE, CBOMCTBA.
[IpakTueckoe MCHob30BaHNE BOJIOKOH. CHHTETUUECKHUE TUIEHKU: M30JIALUs IS
MPOBOZIOB, MeMOpaHbl JJs ONPECHEHUs BOJbI, 3alIUTHBIC I[UICHKH IS
aBTOMOOWJIEH, IIaCTBIPH, XUpypruyeckue TMoBsa3Ku. HoBele TexHosOTUU
JANbHEUIIEr0  COBEPIICHCTBOBAaHUS  IMOJKUMEPHBIX  MaTepuanoB.  Pounb
OpPraHMYECKON XMMHUU B PELIEHMHM NpOOJEeM 3HEPreTHdYecKoil Oe30MacHOCTH, B
Pa3BUTUN MEIUIUHBI, CO3JJaHIUH HOBBIX MaTepUaIOB, HOBBIX HCTOYHUKOB YHEPTUU
(ayibTepHATHBHBIC UCTOYHUKU YHEPTUN).
Ipakruyeckoe 3ausitue Ne 10 2
Pemenne npakTUKO-OpUEHTHPOBAHHBIX 3aJaHUN IO COCTaBICHHIO XHMHUYECKUX 2
peakuuii, OTpakarlUX XUMHUYECKYI0 aKTMBHOCTb OPraHMYECKHUX COCIUHEHHMN B
pa3IUYHBIX cpeaax (MPUPOAHBIX, OMOJOTUYECKUX, TEXHOTEHHBIX ).
KonTtpoubnas CTpyKTypa H CBOCTBa OPraHNYeCKHX BeleCTB 2
pabora 3
Pasien 5 Kunernueckne u ‘TEPMOJMHAMHUYECKHEe  32KOHOMEPHOCTH  NPOTEKAHHs 12
XHMHYECKHX pPeaKIui
Conep:xaHue yueOHOro MaTepuaJia 4
Teopernueckoe o0yueHue 2
Tema 5.1 Xumunyeckue peakuuu. Krnaccuduxanuss XMMHUYECKHX peakiuil: 1mo ¢a3oBomy 2
Kunernueckue cocTaBy (TOMOTEHHbIE M T€TE€pPOreHHBbIE), IO HCIOJIb30BAHUIO KaTalu3aTopa
3aKOHOMEPHOCTH (kaTayuTUYECKUE M HeKaTamuTuueckue). CKopocTh peakluy, €€ 3aBUCUMOCTb OT
IIPOTEKAHUS pa3NUYHBIX  (PAKTOPOB: MPUPOJBl PEArHpPYyIOIIUX BELIECTB, KOHLEHTpAIUU

XUMHYECKUX PEAKIUI

pearvpyroomux BelecTB, Temneparypbl (mpaBwio Baut-T'odda), momanu
pEaKMOHHON TIOBEPXHOCTH, HaIW4Ms Karaiau3aropa. Ponp Karanu3atopoB B
NpUpPO€ M TNPOMBIIJICHHOM  NPOM3BOACTBE.  ODHEPrusi  aKTHBAIIUH.




AxtuBHpoBaHHBI KoMIulekc. Kartamusaropsl u katanus. Ponp kaTanusaTopos B
IIPUPOJIE U IPOMBIIUICHHOM ITPOU3BOJICTBE

JlaboparopHble 3ausiTus 4

N3yuenne 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM peakUu OT KOHIICHTpAllUU
pearupyromux BelecTB U Temmneparypbl. JlabopaTtopHas pabora Ha BbIOOp: 1.
JIaGoparopnast pabota «OmpenereHue 3aBUCUMOCTH CKOPOCTH pPEaKLUUU OT
KOHIIEHTPALlMU pearupymoiux BeuecTBy. MccaenoBanue 3aBUCUMOCTH CKOPOCTHU
peakuuu OT KoHLeHTpanuu. OnpeneneHne KOHCTAHTBI CKOPOCTH PEaKlUu
rpaduueckuM meronoMm. 2. JlaGoparopnas pabota «OmpeneieHre 3aBUCUMOCTH
CKOPOCTH pEaklMH OT Temmeparypbl». MccienoBanue 3aBUCHMOCTH CKOPOCTH
peakuuu OT TeMIeparypbl. PacueT »HepruM axTHUBauM peakuuu. PerieHue
MIPAKTUKO-OPHCHTUPOBAHHBIX 33JaHW HA aHalu3 (aKTOPOB, BIUSIONIMX HA
M3MEHEHHE CKOPOCTH XUMUYECKON PEeaKIIH.

Tema 5.2
Tepmonunamuyeckue
3aKOHOMEPHOCTH
MPOTEKAHUS

XUMHYECKUX PEAKIIUH.

PaBHOBecue
XUMHYECKUX PEAKIUN

Coaep:xaHue yueOHOro MaTepuaJa

Teopernueckoe o0yueHue

N

Knaccupukanus ~ XUMHUYECKHUX  peakluil: 1o  TemioBoMy  3¢¢ekrty
(3x30TepMmuyeckue, 3ugorepmuueckue), no OK 02 obpatumoctu (oOpartumele u
HeoOpaTumble). TeruoBele >PPeKThl XUMHUECKUX peakuuil. TepMoxumuyeckue
ypaBHeHUsa. OOpaTUMOCTh peakiuidi. XMMHUYECKOE€ PAaBHOBECHE M €TI0 CMEIICHUE
MOJT IeHCTBUEM PA3IMUYHBIX (PAKTOPOB (KOHLIEHTpPALUS pearecHTOB WU MPOAYKTOB
peakiuu, MOaBJICHWE, TeMIlepaTrypa) Uil CO3JaHus ONTUMAJbHBIX YCIOBHM
NpOTeKaHUs XHUMHUYECKHUX ImporeccoB. [loHATHe 00 »HTANBIMKM M HSHTPOIUHU.
Oneprus ['ub0ca. 3akon ['ecca u cienctBus u3 Hero. Ponb cMelieHnst paBHOBECHS
B TEXHOJIOTMYECKHUX MPOIECCAX.

IIpakTuyeckoe 3ansaTue 11

[Mpunuun Jle Illarense. BnusHue pa3nuuHbIX (AKTOPOB Ha HM3MEHEHHE
PAaBHOBECHSI XUMHYECKHX pEaKIMil. 3aKOH JEHCTBYIOIIMX MacC M KOHCTAaHTa
XUMHUYECKOTO paBHOBeCHs. PacyeTsl paBHOBECHBIX KOHIICHTPALMM PEarupyrommx
BELIECTB U MPOJYKTOB peakiuil. Pacuersl TemnoBoro agdekra peakuuu. Pemenne
[IPAaKTUKO-OPUEHTUPOBAHHBIX 3aJaHui Ha npuMmeHeHue npuHuuna Jle-Illartense
JUISL HAXOXKJEHUS HAIIPABJIECHUS CMEIICHHs PABHOBECUS XUMHUYECKOM PEaKIHUH U
aHain3 (paKTOPOB, BIUSIOUINX HAa CMEIIEHHEe XMMUYECKOTO paBHOBECHUS

OK 01
OK 02

JlaGopaTopHbIe 3aHATHS




JlaGopaTopHas pabota 5 M3ydyeHue BIMSHUSA Pa3IuvHBIX (AKTOPOB HA CMEIICHUE
XMMHYECKOIO PaBHOBECHS

UccnenoBanue BIMSHUS U3MEHEHUSI KOHUECHTPALIMU BEILECTB, PEAKIIMU CPEAbl U
TCMHepaTprI Ha CMCIICHUC XUMUYCCKOT'O paBHOBeCI/ISI. CpaBHeHI/Ie HOJIy‘IeHHbIX
pe3yJbTaTOB C TEOPETUYECKU MPOTHO3MPYEMBbIMH Ha OCHOBe mnpuHuuna Jle
IaTense.

KonTposabHas
pabora 4

CKOpOCTB XHUMHYECKOU PEAKIMU U XUMHUYECKOC paBHOBECHUEC

Pa3znen 6

HI/ICHepCHHe CHUCTCMbI

10

Tema 6.1
JlucriepcHble CUCTEMBI
1 (aKTOpbI UX
YCTOWYUBOCTH

Conep:xaHue yueOHOro Marepuaa

SN

Teopernueckoe o0yueHue

Jucnepcupie  cuctembl. Kommoupssle  cuctembl.  VICTUHHBIE — PacTBOPEI.
PactBopenne kak  ¢u3MKO-XUMHUYECKHH  mpomecc. PactBopel.  CriocoObl
NPUTOTOBJIEHUS PAacTBOpoB. PacTBopuMocTs. MaccoBasi 101 pacTBOPEHHOTO
BCUICCTBA. HpeI[eJH)HO AO0IMYCTUMBIC KOHICHTPAIMU U X UCIIOJIB30BAHUC B OLICHKC
sKoJorndYeckoi OezomnacHoctu. Kiaccudukarms TucrepcHbIX CHUCTEM IO COCTaBYy.
Crpoenne u (akTOpsl YCTOWYMBOCTH JAMCIEPCHBIX cucTeM. Pacrno3zHaBanue
UCTHHHBIX PAacTBOPOB, KOJJIOWIHBIX PACTBOPOB M TI'PyOOAMCHEPCHBIX CHCTEM.
Crpoenne wmwunesuibl. PaccenBanme cBera NMpH NMPOXOXIEHUH CBETOBOTO ITydYKa
Yyepe3 ONTHYECKH HEOAHOPOIHYI0 cpeny (3ddexra Tunnans)

IlpakTHyeckne 3anaTus 12

Pemenne 3amay  Ha TNPUTOTOBIIEHHWE pAcTBOPOB. PemieHne  mpakTHKO-
OPHUCHTHPOBAHHBIX PACUCTHBIX 3a21aH1/1171 Ha JUCIICPCHBIC CUCTEMbI, UCIIOJIb3YCMBbIC
B OBITOBOM U TNPOM3BOJCTBEHHOW JIEATETBHOCTH UEJIOBEKa, C IO3UIHI
9KOJIOTMYECKON ©0€30MacHOCTH MOCIEACTBUM M IPaMOTHBIX PEHICHUH MpoOieM,
CBSI3aHHBIX C XMMHUEH.

OK 01
OK 02
OK 07

Tema 6.2
UccnenoBanmne cBONMCTB
JUCIIEPCHBIX CUCTEM
JJI1 UX I/I)IeHTI/I(i)I/IKaHI/II/I

Conep:kaHue y4eOHOTro MaTepuaJa

o

JlabopaTopHble 3aHATHSA

SN

JlaboparopHast padota 6 [Ipurororienue pacTBopoB». [IpuroToBiieHrue pacTBOPOB
3alaHHOW  (MOJSPHON)  KOHIEHTpaluu (C  MPaKTUKO-OPUEHTUPOBAHHBIMH
BOIIPOCaMM ), ONIpeieNIEHUE CPeibl BOJHBIX PACTBOPOB.

N

J'Ia60paTopHa5{ pa60Ta 7 HCCJ’IGZ{OB&HI/IC JAUCIICPCHBIX CUCTCM)). HpI/IFOTOBHCHI/Ie u
HN3YUCHUC CBOICTB AUCTICPCHBIX CHUCTEM pa3HbIX BHUAOB: CYCIICH3HMU, OMYJILCHHU,

OK 01
OK 02




KOJUIOWJHOI'O  pacTBOpa. CpaBHCHI/Ie CBOMCTB MCTHMHHBIX U KOJJIONJHBIX
PaCTBOPOB, BBIABJICHHUC OCHOBHBIX paSHI/I‘-H/Iﬁ MCXKIYy HUMMU.

KonTposabHas JlucnepcHble CUCTEMBI 2
padora S
Pa3nen 7 KayecTBeHHbIE peakui 0OHAPYKEHUs] HEOPraHUYECKUX U OPraHMYeCKHX BEILECTB 8
Coaep:xaHue y4eOHOIro MaTepuaJia 4
IIpakTnyeckue 3ansaTus 13 2
KayecTBeHHBIE XMMHUYECKHE PEAKLIMH, XapaKTepHble s OOHapy>KEHHs
HEOPraHUYECKHUX BeIleCTB (KaTHOHOB U aHUOHOB). CocTaBieHHE YypaBHEHHM
peaknuii oOHapyxeHus KaTHOHOB [-VI rpynn u aHHOHOB, B T.4. B MOJIEKYJIIPHOMH
1 MoHHOHU (hopmax. Peakium oOHapyKEHUSI HEOPTAHUYECKUX BEIIECTB B PEATbHBIX
00BEKTAX OKPYKAIOLIEH CpeJibl.
JlabGopaTopHble 3aHATHUS 2
JlaGopaTopHas paborta 8 2
Tema 7.1 OOHapykeHne HeOpraHn4eckux BelecTB (kaTuoHOB [-VI rpynn win aHMOHOB) C OK 01
OGnapyxenune UCII0JIb30BAHNEM KaUECTBEHHbBIX aHAJTUTHUECKUX PEaKLUM. OK 02
HEOPTraHNUYCCKUX JIabopatopHas paboTa Ha BbIOOD:
KaTUOHOB 1 aHHOHOB 1. JlaGoparopHasi paboTa «AHaJIUTHYECKHE peakiuu KaTuoHoB [-VI rpymm».
[IpoBeneHne KayeCTBEHHBIX peakUud, MCHONb3YEMbIX JUIsl OOHapyKEeHHUS
KaTHOHOB | rpynmsl (kanus, HATpUs, MarHusi, aMMoHus), Il rpynmnel Ha npumepe
6apus, Il rpynnsl — cBuHna, IV rpynnsl — amomunus, V rpymnmnsl — xenesa (11 u
III), VI rpynnsl — Hukens. OnucaHue HAOMIOAAEMBIX SBICHUW M COCTaBIICHHE
XUMHYECKUX PEAKIIUH.
2. JlaGopaTtopHas palOoTa «AHaJIMTUYECKHE pEaKIMH aHUOHOB». llpoBeneHue
KAueCTBEHHBIX PEaKIIMi, UCIOJIb3YEMBIX JJIsi OOHApYKEHUs aHMOHOB: KapOoHaTa,
¢docdara, cynpdata, cynphuaa, HUTpaTa, Xjaopuaa u 1p. Onucanue HaOII01aeMbIX
SIBJICHUH M COCTABJICHNE XUMUYECKUX PEAKIUN.
Tema 7.2 Coaep:xxaHue yueOHOro MaTepuaJia 4
O6nHapyxeHue IlpakTuyeckue 3ansitus 14 2
OpraHu4ecKuX BemecTB | KauecTBEHHbIE XMMHYECKHME pEAKLUH, XapaKTepHble JUIsI  OOHapyXeHHus 2 OK 01
OTIEJIHLHBIX KJIACCOB C OTJIETFHBIX KJIACCOB OPTaHMYECKUX COCAMHECHHM: (DEHOJOB, ajabJCTHUIIOB, OK 02

HUCIIOJIB30BaHHUEM
KaK4€CTBCHHBIX

KpaxmaJia, YKcyCHOﬁ KHCJIOTBI, aMUHOKHUCIIOT WU IOP. I[eHaTypauHﬂ OCIKOB npu
Harp€BaHnWM, LBCTHBLIC PCAKIUH O0enkoB. CocTaBlIeHHE KadyeCTBEHHBIX peaKHI/Iﬁ




peakuuii

O6H3py>K€HI/I$I OPraHNn4€CKUX COC,I[I/IHGHI/Iﬁ OTACJIbHBIX KJIACCOB.

JlabopaTopHble 3aHATHS

JIaGoparopHasi pabora 9 OOHapyXeHHE OPraHHYECKUX COCTUHEHHUH OTICIbHBIX
KJIaCCOB.

JlabopaTopHas paboTta Ha BEIOOP:

1. JlaGopatopHas pabora «KadecTBeHHBIE pEaKIMM Ha OTICIBHBIC KIACCHI
OpraHUYecKuX BemecTB». [IpoBeieHne KayeCTBEHHBIX PEAKIUH, HCIIOB3YeMbIX
s OOHApy)KEHHs] OPraHMYECKHMX BEHIECTB PA3JIMYHBIX KJIAcCOB: (HEHOJIOB,
QJIBJICTU/IOB, KpaxMalla, YKCYCHOH KHCJIOTBI, aMHUHOKHCIOT, OCJIKOB U Jp.
Onwucanue HaOMIOJACMBIX SBICHUH M COCTaBICHUE XUMHYECKMX PEAKUU W/WiH
CXeM.

2. Jlaboparopuas pabota «KauecTBEHHBIN aHAIM3 OPTAHUYCCKUX COCAMHECHUU IO
GYHKIMOHATBHBIM ~ Tpymmam».  [IpoBeieHHE  KAa4eCTBEHHBIX  pPEaKIui,
UCTIOJIB3YEMBIX JJISl PACIIO3HABAHMS OPTaHMUYECKUX BEIIECTB OTICIBHBIX KJIAcCOB
10 (PYHKIIMOHAJILHBIM TPYIIIaM: Ha TIPUMEPE aMHUHOKHUCIIOT U KapOOHOBBIX KHCJIOT,
CIUPTOB U (HEHOJIOB, AIBJCTHAOB U KeTOHOB. Onucanne HaOI01aeMbIX SIBICHUH
COCTaBJIEHHE XUMHUYECKUX PEAKLUN U/UIH CXEM.

IIpogeccnonaibHO-0pH

€HTHPOBaHHOE coJiep:KaHue (coepKaHue NPUKJIATHOTO MOYJIs1)

Pa3znen 8

Xumus B 6bITy H l'lpOI/[3BO)]CTBeHHOI7[ JACATECJIBbHOCTH Y€JI0BCKA

Tema 8.1 Xumus B
OBITY U
MPOU3BOJCTBEHHOM
NS TebHOCTH
YesioBeKa

ConepxaHue y4eGHOro MaTepuaJjia

IIpakTnyeckue 3ansTus 15-17

Dkojoruyeckass 0€30MacHOCTh IOCIEACTBUM OBITOBOM U NPOU3BOJACTBEHHOU
NesITeIbHOCTH YeJIOBEKa, CBSI3aHHAsl ¢ MepepadOTKOM BelecTB; MOUCK M aHAJIM3
XUMHUYECKONM HMH(OpMAlMM U3 pPA3JIMYHBIX HCTOYHUKOB (HAay4yHas U y4deOHO-
Hay4yHas JUTepaTypa, CpeJCTBa MaccoBOM HHQopmauuu, cerb VHTEepHET U
npyrue). Kedicel (¢ yduerom Oyaymiedt npodecCHOHATBHOM JESITEIBHOCTH) Ha
aHaIu3 MH(OPMAIMK O TIPOU3BOJCTBEHHOM AEATEIHOCTH YEJIOBEKa, CBA3aHHOU C
nepepabOTKOM W TOJYyYEHHEM BEIIeCTB, a TakkKe C  9IKOJOTHYECKOU
0€30MacHOCTHIO.

3amuTa keiica: [IpeacraBneHue pe3yabTaTOB peIICHUS KEHCOB (BBICTYIUJICHHE C
MPE3EeHTALNEH )

AlOO|O

OK 01
OK 02
OK 04
OK 07




Pa3znen 9

HccaenoBanue 1 XMMUYECKHI aHAJIN3 00beKTOB OHoC(hepbl

Tema 9.1 OcHoBBI
nabopaTopHOH
MIPAKTUKHU B
poheCCUOHATILHBIX
nabopaTopHsix

Coaep:xaHue yueOHOro MaTepuaJia

JlaboparopHble 3aHSTHS

JIaboparopHast pabota 10 OcHOBBI JTAOOPATOPHON MPAKTUKU

JlaboparopHasi mocyga W XHUMHYECKHe peakTuBbl. OCHOBHBIC J1a0OpaTOpHEIC
omeparuu. JlaboparopHoe oGopynoBanme. TexHHKa O€30MACHOCTH W IpaBHIIA
paboThl (TOBEICHMS) B JIAOOPATOPHH

NIN[N| OO

IpakTuyeckne 3anaTus 18-20

BrImonHeHHe TUMOBBIX PacyeToOB IO TEMAaTHKE HKCHEPUMEHTa (BBIXOJ MPOIYKTa
peakLuy, Macca HaBECKH, 00bEM PacTBOPHUTEIIS).

O0paboTka JaHHBIX, aHAJIU3 U OL[EHKA UX JIOCTOBEPHOCTHU (BBIYMCICHUE CPEIHETO
3HAQUEHHsS OKCIEPUMEHTAJbHBIX JaHHbIX, HorpemHoctu). [Ipencrasienue
pe3yabTaTOB SKCIEpPUMEHTa B pasznuuHoi ¢opme (Tabnmma, rpaduk, OTYET,
TOKJIaJ], IPE3EHTAIHS).

OK 01

Tema 9.2 XumMuueckui
aHaJu3 npo0 BOJIbI

Coaep:xanue y4eOHOIro MaTepHuaJia

(o3}

TeopeaneCKoe oﬁyqeﬂue

N

Knaccudukanus npod BoAbl MO BUAY U Ha3HAUYEHUIO, UCXOMS U3 €€ XUMUYECKOTO
cocraBa. OpraHoJIEITHYECKHE CBOWMCTBA (3amax, MpPO3pavyHOCTh, IIBETHOCTb,
MYTHOCTb) BOJABI. KHCIOTHOCTh M IIENOYHOCTh BOABL. pH cpensl u MeTonsl ee
onpeneneHus. XKecTkocTh BOABI U METOAbI ee ompeneneHus. CylnHOCTh METo/a
TUTPOBaHUSA. BUABI KECTKOCTH BOJIBI (BpeMEHHass U TMOCTOsIHHAsA). JKecTKOCTb
BOJBI KaK MPUYMHA BBIMIAJICHUS OCAIKOB WM OOpa30BaHUS COJCOTIOKECHUM,
UMEIOIUX MEeCTO B ObITY M Ha mpou3BojacTBe. CocTaB colieil, BBI3BIBAIOLINX
KECTKOCTh BOJIBI. XI/IMI/ILIGCKI/IG HpOHGCCI)I, yCTpaHﬂIOHII/IC KECTKOCTb BOJBI.
VYpaBHEHUS] XUMUYECKUX PEAKIUH, WIUTIOCTPUPYIOLIUX MPOLECCH, TPOUCXOISIINE
IIpU YCTPAHEHUU YKECTKOCTU. YCTpaHEHHE BPEMEHHON »KECTKOCTU OBITOBBIMU U
XUMHYeCKUMH criocobamu. CiocoObl YCTpaHEHHUs! TOCTOSTHHOM KECTKOCTH.

IIpakTuyeckue 3ansarus 21

CriocoObl BBIpaKEHHUS KOHIEHTPAIMK PACTBOPOB: MACCOBAasl JIOJsl PACTBOPEHHOTO
BEILIECTBA, MOJIIPHAas W MOJIJIbHAs KOHLEHTpauuu. Tutp pactBopa. Pemienne
[IPAKTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HAa pacyeT KOHLICHTPaLUU
3arpsi3HSIONIMX BEHNIECTB M WX CPaBHEHHE C TPENEIbHO JIONYCTHUMBIMH

OK 01
OK 02
OK 07




koHneHrpanusmu (I1J1K).

JlabopaTopHble 3aHATHS

HccnenoBanne XMMHUYECKOTO cOCTaBa MpoO BOJBI.

JlaboparopHast pabora 11 Ha BeIOOD:

1. JTabopaTopnast pabota «O4YUCTKA BOJIBI OT 3arPsI3HCHHIN.

Hcnonb3oBaHne MeTONOB (GUIBTPOBAHHUS M aICOPONUHU I OTACIICHHS
3arpsi3HEHUN B uccienyemol mpoOe Bonabl. Bpibop MeToma OYHCTKH B
3aBUCHMOCTH OT Buja 3arpsisHeHusi. CpaBHeHHE S()PEKTUBHOCTH Pa3ITUYHBIX
METOJIOB OYMCTKH BOJBI B Pa3HBIX YCJIOBUAX (B JIaOOpaTOpuH, B JOMAIIHHX U
I10JIEBBIX YCIIOBUSX).

2. JlaboparopHas padota «Onpenenenue pH Boabl U ee KUCIOTHOCTH.
Ompenenenne pH cpeapl ¢ MOMOIIBIO  YHUBEPCAIHHOTO  MHAMKATOPA.
Hcnonbs3oBaHue TUTPOBAaHUSA [UIsl OINpPENENCHHUS KUCIOTHOCTHU. OrmpeneneHue
00IIe# KUCIIOTHOCTH BOJIBI, PACYET CBOOOIHOM KUCIIOTHOCTH.

Omnpenenenue oOmeil u cBoOogHOM mienoyHocTd. CocTaBlieHHWE YpaBHEHHA
peaknuii, MPOTEKAIOMMX IPU ONPEACICHUN KUCIOTHOCTH/ IIEIOYHOCTH TIPOO
BOJBI. YCTaHOBIIEHHE CIIOCOOOB HCIOJNB30BAHMS HCCIEIOBAHHBIX MPOO BOIBI B
KU3HEIESITEIIbHOCTH YEJIOBEKa, HA OCHOBE TOJIYYCHHBIX JaHHBIX O COCTaBE.

3. JlabopatopHas pabota «OmpeseneHue 3>KECTKOCTH BOIBI M CHOCOOBI €€
YCTPAHECHUS».

CrocoObl ycTpaHEHHUs BCEX BUAOB JKECTKOCTH B 3aBUCHMOCTU OT COCTaBa CoOJei
KECTKOCTHU. PellleHne 3KCnepuMEHTAIbHOM 3a/1aud Ha BBIABICHUE BPEMEHHOU W
MOCTOSIHHOM KECTKOCTH BOJbl. OIEHKAa BEpPOSITHOCTH YCTPAHEHHUS BCEX BHUJOB
YKECTKOCTH B JOMAIITHUX YCIOBHSIX.

Tema 9.3 XumMuueckuii
KOHTpPOJIb KauecTBa
MIPOTYKTOB MTUTAHUS

ConepxaHue y4eGHOro MaTepuaJjia

Teopernueckoe odyuenune

N

KauecTBeHHBII  XMMHYECKHMH  COCTaB NPOAYKTOB IHTaHWs. BemecTsa,
¢banbcupupyronye NpoIyKThl MUTAHUS, U BEIIECTBA, 3arPs3HAIONINE TPOIYKTHI
nutanus. OmnpeneneHne 3arpsi3HSAIONUMX XUMUYECKHX BEIIECTB B IMPOJIYKTaX
IIATAHUs], ONIPENICIICHNE BEIECTB, HE 3asBJICHHBIX B COCTABE IIPOJYKTOB ITUTAHUS.

IIpakTHyeckue 3aHATHS 22

OpFaHI/IquKI/Ie N HCEOPraHMYCCKUEC BCHICCTBA, BXOJAIMMEC B COCTAaB INPOJAYKTOB

OK 01
OK 02
OK 07




nutanus. OnpeneseHue cocraBa OO Ha COIEPKaHHE MAKPO M MHKPOAIIEMEHTOB.
W3yuenune mnpemioKEeHHBIX MpenojaBareieM O Ha TMPEeAMET XUMHUYECKOTO
coCTaBa, ONPE/IeIICHUE A0JICH OT CYyTOYHONH HOPMbI MAaKpO M MHUKPOAJIEMEHTOB B
yKa3aHHOM OJroie.

Pemenne npakTUKO-OPUCHTHPOBAHHBIX 3a4ad MO KYJIUHAPHOW TEMaTHKE
Pa3JIMIHBIX TUIIOB.

JlaGopaTopHble 3aHSITHS 2

HccnenoBanne XMMUYECKOTO COCTaBa MPOYKTOB MUTAHUS. 2

JlaGopaTopHas pabota 12 Ha BBIOOD:

1. JTaboparopHast pabota «OOHapyKeHHUE HUTPATOB B MPOIYKTaX MATAHUS.

HccnenoBanne MarepuanoB MOJTYKOJIHMYECTBEHHBIM METOJIOM  OMpPEEICHUS

HUTPATOB C KCIIOJIb30BaHUEM Ju(eHWIaMUHA (KOPHEIUIOAB! OBOLICH, JTUCThS H

KOYepbDKKA KaIyCThl, MIIOABI PPYKTOB). AHAIINU3 YPOBHS 3arps3HEHHs] HUTpaTaMu

M0 MHTEHCUBHOCTHU OKPAITUBAHMS MTPOAYKTOB PEAKIIHH.

2. JlaboparopHas pabota «lccrienoBanue MNPOAYKTOB IUTAaHUS Ha HaIU4Ke

YTJIEBO/IOBY.

HccnenoBanre MOJIOUHBIX HPOAYKTOB Ha Haiuuyue Kpaxmana. MccrnemoBaHue

MPOAYKTOB HA HAJTMYHUE TIIFOKO3BI

Coaepixanue yueOHOro MaTepuaJa 6

Teopernueckoe o0yueHue 2

Knaccugukaius nous no BUy ¥ Ha3HAYEHUIO, UCXOM U3 XUMUYECKOT0 COCTaBa. 2

Wnentudukamust mpoObl TOYBBI MO €€ XHUMHUYECKOMY COCTaBY, OIIMCaHHE

BO3MOKHOCTEH ee MPUMEHEHUS.

TpeboBanust K KauyecTBy TMOYBBI pa3IM4YHOrO HasHaueHud. Omnucanue OK 01
Tema 9.4 XuMuyecKkuii | 0OCOOCHHOCTEH HCIIOIL30BAHUS II0YB B 3aBUCHUMOCTH OT THIIOB, CIIOCOOBI OK 02
aHaJIu3 Mpo0 MOYBHI yAy4IIEHUs KauecTBa IMOYB B 3aBUCUMOCTH OT HasHadeHus. OOmactu OK 07

WCTIOJIB30BAaHUSI OPTaHMYECKUX YAOOPEHWH B 3aBHCHMOCTH OT KadeCTBEHHOTO

coctaBa. OnycaHue OpraHMYeCKuX yJ0OpeHUH U UX MPUMEHEHHE B 3aBUCUMOCTH

OT COCTaBa MOYBHI M €€ Pa3HOBUIHOCTH.

IpakTHyeckue 3ausiTus 23 2

Obnactn Ha3HaueHHs (TPUMEHEHHUs) TIIOYBBI, HCXOJAS U3 KAaueCTBEHHOTO H 2

KOJIMYECTBEHHOTO COCTaBa. AHAJIM3 HOPMATHUBHOM TOKYMEHTAllUH.




Ponp HeopraHuueckux BeIIECTB B KayecTBE MHUHEPAJIbHBIX yIOOpEeHHIA,
yayudmuTeneid nouBbl. CocTaB MHUHEPAIbHBIX YAOOpEHUN U UX NPUMEHEHHE B
3aBUCMMOCTH OT COCTaBa IOYBBI M €€ Pa3sHOBUAHOCTHU. B3amMocCBs3b cocTaBa
ya0OpeHui 1 UX BIUSHUS HA BETETaTUBHBIC CBOMCTBA U TUIOIOHOIICHUE PACTEHUH.

JlabopaTopHble 3aHATHSA 2
HccnenoBanne XMMHUYECKOTo cOCTaBa Mpo0 MOYBHI. 2
JlaboparopHast pabota 13 Ha BeIOOD:
1. JTaGopaTtopHas pabora «OOHapy)eHIEe HEOPTaHUYECKUX TPUMeEced B TPoOax».
[TpuroroBneHre mpoObI MOYBHI JUIS HWCCIEAOBAHHS KHCIOTHOCTH/IIEIOYHOCTH,
HEOPraHUYECKUX 3arps3HEHUH.
OOnapyxeHue XJIOpHI- H Cyidb(paT-woOHOB B mpoOe mouBbl. (CocTaBieHHE
ypaBHEeHUN peakuuii oOHapyxeHus. CpaBHEHHE MOJYUYEHHBIX IOKa3aTeneil ¢
HOPMAaTUBHBIMU (CIIPABOYHBIMU ) 3HAUECHUSIMH.
2. JlabopatopHas pabotra «Ompenenenne pH BOAHOW BBITSKKH IOYBHI, €€
KHCJIOTHOCTH U IIETOYHOCTH.
HccnenoBaHue BOAHBIX BBITSIKEK 00pa3lOB I'OTOBBIX MOYBEHHBIX cMeced (Juis
pa3HbIX THUIOB pacTeHuid). Ompenenenne pH TOYBBI €  HWCHONB30BAHHUEM
UHAUKAaTOpoB. OIleHKa TUIIOB MTOYB B MPEACTaBIEHHBIX 00pa3ax
(cuIBHOKHMCITAS, KUCITas, C1ab0KHUCIast, HeHTpaibHasi, meIouHasl).
Conep:xaHue yueOHOro MaTepuaJia 10
Teopernueckoe o0yueHue 2
VY4ebHO-HMcCIeI0BaTeIbCKUM  MPOEKT B 00JacTH  MCCIIEOBaHUS  OOBEKTOB 2
ouocdeprl. OO630p TeM y4eOHO-MCCIIENOBATENBCKUX TMPOEKTOB. AJITOPUTM OK 01
Tema 9.5 BBINOJIHEHUS MpoekTa. OnpeaeneHne npooieMsl Uccie0BaHus. MeTo bl TIOUCKa, OK 02
aHain3a 1 00paboTKU HHPOPMALIUU O IPOEKTE B PA3TUYHBIX HCTOUHHKAX.
Uccnenosanue OK 04
IIpakTHyeckue 3ansaTus 24 4
00BeKTOB OHUOCheps = OK 07
O6ocHOBaHME AaKTyaJlbHOCTH BbIOpaHHOW TeMmbl. BplsgBiaeHHEe npoOiIeMbl 2
uccnenoBanus. Beioop 00beKTOB M MeTO10B HccienoBanus. [loctaHoBKa nesnei u
3amad uccrnenoBanus. OmpeneneHne mTpoaykTa uccienoBanus. OmnpenerneHue
9TAINoB M COCTABJICHUE MJIaHA UCCIICTOBAHMSL.
3amura mnpoekra: IlpencraBneHue pe3ynbTaToOB  BHINOJHEHHS]  y4eOHO- 2




HCCIICIOBATEIILCKUX MPOCKTOB (BBICTYIUICHUE C MTPE3CHTAIHCH).
JlabopaTopHusble 3ansitus 14-15 4
HccnenoBanue MpemioRKEHHOTO O0BEKTa Ha  KHUCIOTHOCTh, IIEIIOYHOCTH, 4
XUMHUYECKHI COCTaB (3arpsi3HUTENM, MakKpo- W MHUKpodJieMeHTh). OOpaboTka
pe3yabTaToB uccienoBanus. OleHKa KadyecTBa UCCIEAYEeMOro 00bEKTa, HCXOIS U3
pe3yabTaTOB XUMHUECKOTO aHATTN3a.
IIpoMe:kyTOUHAsI aTTECTALUS N0 JUCHMIINHE (IK3aAMEH) 2 cemecTp

Hroro:

O0bem o0pa3oBaTeIbHOI IPOrpamMmbl -72 4

YuebOHas HATPY3Ka BO B3aUMO/IeliCTBHH C MpenoaaBareaeM— 72 4.
B TOM 4HcJje

IIpomexyTouHas atrectauus B ¢popme 3auera - 2 4.




3 YCJOBHUSA PEAJIN3AIIMNA YUYEBHOM JUCIIUILINHBI

3.1. lnsa peanu3auuu NporpaMmbl y4eOHO# THCHMIVIMHBI T0JKHbI ObITH MPe1yCMOTPEHbI
cjefylolIUe crenuaabHble MOMeIleHus :

Kabunet «Xumumn», OCHaIIeHHBI 000PYI0BaHUEM:
PaGouee mecto npernonasarens;

[Tocagounbie MecTa MO KOJIMYECTBY O0YUAIOIINXCS;
Jlocka knaccHas;

[kad st peakTUBOB;

[lIxad BBITKHOM;

Cron 1t HarpeBaTeIbHBIX TPUOOPOB;
XuMmuyeckas nocyna;

PeakTuBBI U IEeKapCTBEHHBIE CPEJICTBA;

Arnmnaparypa, HpuUOOpPBI: KaJlbKYJISATOPBI, BEChl, PAa3HOBECHI, TUCTHIUIATOpP, MJINTKA
JNIeKTpUYecKasi, OaHs BOJASHAsA, CIMPTOMETPBL, TEPMOMETPbl XHUMHUYECKHUE, MHUKPOCKOI
OHOJOTUYECKHI1, apeoMeTp;

10. Texuudeckue cpeacrtBa OOydYCHHs: KOMITBIOTEP C JIMIIEH3MOHHBIM IPOTPAMMHBIM
obecrieueHreM, MyJIbTUMEINITHAS YCTAHOBKA.

CoNoA~WNE

3.2. UndopmannonHoe odecneyeHne peaau3amun NporpamMmmbl

3.2.1. OcHOBHBIE IEYATHBIE U3TAHUS

1. I'abpuensu O. C. u ap. Xumus 1 npodeccuii U CHerHalbHOCTeH €CTECTBEHHOHAYYHOTO
npoduns: yueonuk s CIIO. - M., 2018

2. TI'abpuensn O. C. u ap. Xumus ans npodeccuii U CHerualbHOCTeH eCTECTBEHHOHAYYHOTO
npoduns: [pakruxym: yue6. nocodue ans CIIO. - M, 2016

3.2.2. OcHOBHBIE JIEKTPOHHbIE U3AHMS

1. Xumust: yaeOHUK A cpeHero npodeccuoHanbHoro oopazosanus / 10. A. Jle6enes, I'. H.
®anees, A. M. I'ony6es, B. H. IllanoBan; nmox obmeit penakuueit I'. H. ®dageeBa. — 2-e uzg.,
nepepad. u gon. — MockBa: U3gatensctBo FOpaiit, 2022. — 431 ¢. — (IIpodeccuonanbpHoe
oOpazoBanue). — ISBN 978-5-9916-7723-3. — Tekcr: anexkrponHslii / ObOpa3oBarenbHas
iatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/491035

2. AudunorenoBa, 1. B. Xumus: y4eOHUK W TPaKTUKYM JUIS CPEIHEro MpodeccruoHalIbHOTO
obpazosanus / U. B. Audunorenosa, A. B. baokos, B. A. [TonikoB. — 2-e u3/1., UCHIp. U JOIL. —
MockBa: U3nparensctBo FOpaiit, 2021. — 291 c. — (IlpodeccuonansHoe oOpa3oBaHHE). —
ISBN 978-5-534-11719-6. — Tekct: anextpoHHbIH // OOpazoBatenpHas tuiatdopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/471677

3.2.3. lonoTHUTEIbHbI€ HCTOYHHKHU

1. 3aitieB, O. C. Xumus. JlabopaTtopHblif MPakTUKyM U COOpHUK 3ajau: yuyeOHoe mocodue ais
cpennero npodeccruonansHoro oopazosanus / O. C. 3aitiieB. — Mocksa: UznparensctBo IOpaiir,
2020. — 202 c. — (IIpodeccuonansHoe oOpazoBanue). — ISBN 978-5-9916-8746-1. — Texkcrt:
anextpouHbiit / DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/452597

2. AnekcanapoBa, O. A. XuMus HEMETAJIOB: YYE€OHMK M TMPAKTHUKYM JJs CpEIHEro
npodeccuoHaTbHOTO 00pa3oBanus / O. A. Anekcanaposa, 1. N. Cunoposa. — 3-e u3., ucnp. u
nor. — Mocksa: U3narensctBo FOpaiit, 2020. — 358 ¢. — (IlpodeccnonansHoe oOpazoBaHue).
— ISBN 24 978-5-534-00704-6. — Texkcrt: snextponnbid // OBC HOpait [caiit]. — URL:
https://urait.ru/bcode/452923

3. Jleonosna, I'. I'. Xumust: yaeOnoe nocodue / I'. I'. JleonoBa. — Cankr-IletepOypr: Jlans, 2019.
— 208 c. — ISBN 978-5-8114-3977-5. — Tekct: snekTpoHHbId // JlaHb: 31IEKTPOHHO-
onbnmoreunas cucrema. — URL: https://e.lanbook.com/book/125726

4. YepuukoBa, H. }0. Xumus B moctynHoMm usnoxkeHuu: ydeOHoe mocobue i crmo / H. O.
YepuukoBa. — 2-¢ usn., crep. — Cankr-IlerepOypr: Jlanb, 2022. — 316 ¢. — ISBN 978-5-



https://urait.ru/bcode/452923
https://e.lanbook.com/book/125726

8114- 9500-9. — Tekcr: 3nekTpoHHbIH // JlaHb: 3neKTpoHHO-0MOIMOTeYHast cucrema. — URL:
https://e.lanbook.com/book/195532

5. O0mas u HeopraHuveckas XuMus Jis (HapMaleBTOB: YYEOHHK U MPAKTHKYM I CPEIHETO
npodeccuoraibHOro oopazosanus / B. B. HerpeGenkuii [u np.]; mox obmeit pexakuuein U. 1O.
benaBuna, B. II. CepreeBoii. — Mocka: W3parenscrBo [Opaiit, 2019. — 357 c. —
(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-02877-5. — TekcT: 35eKTpOHHBIN //
3BC IOpaiit [caiit]. — URL.: https://urait.ru/bcode/433401

6. Xaxanuna, T.M. Oprannyeckas Xxumusi: yaeOHOe mocodue A cpeHero npodeccHoHaIbHOTO
obpazoBanus / T. . Xaxanuna, H. I'. OcunenxoBa. — Mocksa: U3narensctBo FOpaiit, 2020. —
396 c. — (Ilpodeccuonanbuoe obOpazoanme). — ISBN 978-5-534-00948-4. — Tekcr:
anextpouHbii / DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/449689

7. I'abpuensu O. C., JIsicoBa I'. I'. Xumus: kHura AJ1s npenoaaBarelis: yued. METoI. mocooue.
M., 2016. 275c.

8. TI'abpuensn O.C. Xumus: TeCThl, 3aJaud W ynpaxHeHus: ydeO. Ilocobue mis crys.
yupexaenuit cpen. npod. oopazosanus / O. C. 'abpuensy, I'. I'. JIsicoBa. — 5-e u3n., crep. —
M.: U3narenbckuii eHTp «Akagemusi» , 2017. —336 c.

9. I'abpuensa O. C., Octpoymos U. I'., Cnaakos C. A., lopodeeB H. M. Xumus: npakTukym:
yueb. [Tocobue mist ctyn. yupexaenuid cpen. npod. odpazosanus; noxa pea. O. C. ['abpuensHa.
— 5-e u3n., crep. — M.: U3natenbckuil neHTp «Axagemus» , 2018. —272 c.

10. Bukunenus (caiiT)URL: http://ru.wikipedia.neorg/wiki/

11. Xumuk (caiitr) URL: www.xumuk.ru

12. bubauoteka (caiit) URL: http://www.fptl.ru/biblioteka/neorganika.html 28

3.3 IlepeyeHbr mNpPOrpaMMHOro oodecrneyeHusi, NPOPecCHOHAIBHBIX 0a3 JaHHBIX,

HHGpOPMAIMOHHBIX CIPAaBOYHBIX cucreM pecypcoB HHGpOPMAIMOHHO-
TeJ1eKOMMYHUKANMOHHON ceTH «MHTepHeT», HE00XOAUMBIX [Jisi OCBOEHHSl Y4eOHOro
npeaMera

CoBpemennbie npodeccronanbabie 6a3nl qaHHbx (CIIBJ):

Ne HaunmeHoBaHue
O6pazoBatenbHas miatrdpopma FOPAWT (DnekTpoHHas oOpa3oBaTelbHAs CHCTEMa)
1 |orosop Ne 726-21 ot 01.06.2021r
OnexkTpoHHble yueOHble u3ganuss OOO «PocyuebHux» («podan-«Benrana-I'pad»)
2 |dorosop Ne UI1-4/426-21 ot 02.04.2021 r.
JnekTpoHHble yuyeOHble M3manus AO «U3garensctBo «lIpocBemienue» Jloroop Ne
3 [1432-21 ot 08.11.2021r.;
JnekTpoHHas OubnanoreuHas cucremMa «PROFoOpasosanue» Jlorosop Ne 7980/21/904-
4 2101 06.07.2021 r.;
DnekTpoHHas OubimoreuHas cucrema «MzmarensctBo Jlanb» JloroBop Ne 914-21 o
5 [07.07.2021 r.;

JnexktpoHHas 6ubanoteunas cucrema «9bC JIAHb» lorosop Ne 915-21 ot 07.07.2021
6 Ir;

b

4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHUSI YUEBHOM
JNCHUIIVINHBI

KoHTponb U oOIeHKa pe3ynpTaToB OOy4YEHMs OCYIIECTBISIETCS MpernojaBaTelieM B Ipoliecce
MPOBEJCHUS MPAKTUUYECKUX 3aHATHM M 1a00paTOpHBIX pabOT, TECTHUPOBAHHS, a TaKkKe
BBIMOJIHEHUST  OOYYAlOIMMHCS ~ MHIUBUAYAJIbHBIX  33JaHUH, TPOEKTOB, HCCIEIOBaHUM.
Pesynbrarel 00ydeHHs] ONpeneNsiioT, uTo oOydalluecs MAOKHBI 3HATh, MOHUMATh U
JIEMOHCTPUPOBATH 110 3aBEPLICHUN U3YYECHUS JUCLUIIIMHBL.


https://e.lanbook.com/book/195532
https://urait.ru/bcode/433401
https://urait.ru/bcode/449689

Pe3yabTaTnl 00y4eHus

Kpurepum ouenku

MeToabI OLIEeHKH

3nanus: - 00BSCHSIET ocHOBHbIC | Texkyuuii KOHTPOJIb
OCHOBHBI€ MMOHATUS U 3aKOHBI XUMUM; | TIOHSTHUS U TEOPUU XUMHUH; M0 KaxJ0u TeMe:
NePUOINYECKHIMA 3aKOH U | - u3naraet (pU3NYECKuil CMBICH | - YCTHBIN OIPOC;
NEPUOANYECKYIO0 CUCTEMY XMMHUECKUX | IOPAJKOBOTO HOMEpa, HOMepa | - MMCbMEHHBIN
3JIEMEHTOB I Memnzeneesa, | Tpymnibl U nepuoa, oOBSICHSIET | OMPOC;
3aKOHOMEPHOCTH U3MEHEHHUS | IPUYHMHBI MIEPUOJUYECKOTO | - penieHue
XUMHUYECKHX CBOMCTB 3JIEMEHTOB M MX | U3MEHEHHUS CBOMCTB | CUTYallMOHHBIX
COEIMHEHUH 110 IEPUO/IaM U TPYIIaM; | XMMHUYECKHUX 3JIEMEHTOB; 3az1ad.
OOLIYI0 XapaKTEepPUCTUKY XUMHUYECKHX | - 1aeT OOLIYI0 XapaKTepUCTUKY
3JIEMEHTOB B CBSI3M C UX IIOJIOKEHUEM | XMMMUYECKHX 3JIEMEHTOB 110 €ro | [Ipomexyrounas
B MIEPUOJNYECKOMN CHCTEME; MIOJIOKEHUIO B MEPHOJUYECKOMN | aTTecTalus
(GOpMBI CYIIECTBOBAHUSI XHUMHYECKUX | CHCTEME; MPOBOJIUTCS B
3JIEMEHTOB, COBPEMEHHBIE | - OOBSICHSIET eIUHYI0 NMPUPOAy | popme FK3amMeHa.
IPEJICTaBICHUS O CTPOCHUH aTOMOB; XUMHUYECKHX CBS3EH; DK3aMeH BKJIIOYAET
TUTIBI U CBOMCTBAa XMMHMYECKUX CBSI3€H | -  aHANU3UpPyeT  CBOWCTBA | B ce0s KOHTPOIb
(KoBaJIeHTHAas1, HIOHHAs!, BOJOPO/IHAsA); | HEOPIaHWYECKUX BEILECTB Ha | YCBOCHUS
XapaKTepHble XMMHUYECKHE CBOWCTBA | OCHOBE 3HAHHM O XMMHUYECKOM | TEOPETHYECKOTO
HEOPraHMYECKUX BEIIECTB Pa3IMUYHBIX | COCTABE; MaTepuana;
KJIACCOB; - BbIpaxkaer cymHocTs OBP, | koHTponb ycBOEHUs
OKHUCJIUTEIbHO-BOCCTAHOBUTEJIbHbBIE HCIOJIb3YeT METOJ  HOHHO- | MPaKTHYECKHUX
peaKIuu, peakliui HOHHOTO OOMEHa, ANEKTPOHHBIX MOTYPEaKIii; YMEHHH.
JUCCOLMAIUS JIEKTPOJIUTOB B BOJHBIX | - UCIIOJIb3YET MOHSITHE
pacTBopax, CHUJbHBIE H  ClIa0ble | CUJIbHBIN, CIAOBIA SIEKTPOIUT
AIIEKTPOJINTHI; IpU  COCTaBIEHUM peaKUuu
TUAPOIIN3 COJICH; MOHHOT'O 00OMEHa;
peakiuu UJCHTU(PUKAIMM | -  TPOTHO3UPYET  XapakTep
HEOPraHWYECKUX COEAUHEHUH, B TOM | Cpelbl pacTBOpa COJEH MO HX
YyHclle, HCIOJIb3yeMbIX B KaudecTBe | (opmysie;
JIEKAPCTBEHHBIX CPEJICTB - HCHOJB3yeT KauyeCTBEHHbIE

peakuuu s UACHTU(UKAITTT

HEOPraHUYECKNX COCAMHEHUI
Ymenus: - COCTaBIsieT  ypaBHEHHS | - AKCIIEPTHOE
- IPUMEHSTh OCHOBHBIE 3aKOHBI XUMHUU | PEAKIIUil; HaOJro/1eHue 3a
JUIsL  pelieHus 3ajad B o0JacTd | - MPOBOAUT  PAcyeThl IO | XOJOM BBIIOJHEHUS
npodeccuoHaIbHOMN J1eSTeTbHOCTH; dbopMynaM U ypaBHEHHSIM | IPAKTHUECKOI
- COCTaBIIATb YPABHEHHS PEAKIUU: | PEaKIUi; paboThI;
OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE, - paboTaeT ¢ peakTUBamu, | - OIICHKA
peakuruy HOHHOTO OOMEHa; coOmrofasi TpaBuUiia TEXHUKH | pe3yJIbTaTOB
- IPOBOJIUTH PACUYETHI 10 XUMUYECKUM | O€30MaCHOCTH, MIPOBOJIUT | BBIOJTHEHUS u
dbopMynaM U ypaBHEHHSIM peaKklnu; KauecTBEHHbIE peakuuu Ha | 0pOpMIICHHUS
- TPOBOJUTH KAYE€CTBEHHBIE PEAKIMU | HEOPTAHHMYECKUE BEIIECTBA; PaKTUYECKON
Ha HEOPraHWYECKHUE BEIIECTBA U UOHBI, | - PElIaeT TUIOBbIE 3a/ladll Ha | paboThI
OTJENbHbIE  KJACChl OPraHUYECKHUX | BBIUMCIECHUE  KOHLEHTpaluu
COCIUHCHMIA, BEIIECTBA;
- HCII0JIb30BATh 71a00paToOpHYIO | - 000CHOBAHHO, YETKO U MOJIHO

nocyay u 00opy10BaHHe;

- IPUMEHSTh NpaBUia OXpaHbl TpyJa,
TEXHHUKH 0e30MmacHOCTH u
IPOTHBONOXKAPHOU OE30MaCHOCTH

Aac€T OTBETHI HAa BOIIPOCHI;

- coOmroaeT mpaBuiia OXPaHbI
Tpy/Ja, TEXHUKA O€30MacHOCTH
u MIPOTUBOIOXKAPHOU

2
B X0A€ OCHUBAHUS MOT'YT OBITH YYTCHBI INYHOCTHBIC PE3YJIbTATHI.




0€e301macHOCTH,
Ccu3

MIPUMEHSIET




JIucT nomoJiHeHH ¥ M3MEeHEeHu

[Tpunaraemsrii k Paboueit
nporpamMMe y4eOHoi
JUCIUTIAHBI
JNOKYMEHT, COAEPKALLUN
TEKCT OOHOBJICHUS

Pemenue xadenpsl

[Hara

[ [poTokon Ne

TToamuce
3aBEAYIOIIETO
kadeapoit

N.0. ®amnnus
3aBEAYIOIIETO
kadeapoi

[ [punoxxenue Ne 1

[ [punoxxenue No 2

[ [punoxxenue Ne 3

[ [punoxenue Ne 4

[ Tprtoxenue Ne 5




