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1. ITACHHOPT ITPOI'PAMMBI YYEBHOI'O ITIPEJIMETA
Xumus

1.1 OoaacTs npuMeHeHHs1 padoyeil MPOrpaMMbl

Pabouas mnporpamma ydeOHOro mnpeamera XuUMHS SBISIETCS 4YacTblo 00pa3oBaTeIbHOM
nporpamMbl  (OII) CIIO nHa 6a3e ocHOBHOTO o0mero oOpa3oBaHUSI — MPOTPAMMBI MOJATOTOBKU
crienanucToB cpennero 38eHa (IIICC3).

[IporpamMa y4eOHOTO TpeaMETa MOXKET HCIONb30BaThCS JAPYIMMU MPO(HECCHOHAIBHBIMH
00pa3oBaTeNbHBIMU OpPraHU3alUIMU, PEATU3YIOUIMMHI 00pa30BaTeIbHYI0 IPOrpaMMy CpPeIHEro 00IIero
oOpa3zoBanus B npenenax ocsoeHuss OII CIIO Ha 6a3e ocHOBHOro 0o0LIEro 00pa3oBaHus — IPOrPaMMBI
MOATOTOBKH criennannctoB cpeanero 3seHa (IITICC3).

Pabouas mporpamma yuyeOHOTO IIpeiMeTa MOXKET ObITh aJanTHPOBaHA /Il O0yUEHUS] MHBAIHUIOB U
JIUI] C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0POBBSL.
1.2. MecTto y4eOHOro npeaMeTa B CTPYKType 00pa3oBaTe/IbHOM MPOrpamMMbl: Y4eOHBIN MpeIMeT
VII.O7 Xumus sBiseTcss 00s3aTelbHOM YacThio 00IIe00pa30BaTENbHOIO IUKIAa 00pa3oBaTeNbHOM
nporpammsel B cootBercTBUr ¢ @T'OC COO 1 ®I'OC no cnenmansaoctu 42.02.01 Pexnama.
1.3. ILesu u miiaHupyembie pe3yabTaThl 0CBOEHUS] YUeOHOI0 NpeaMeTa:
1.3.1. Heanb yueGHOro mpeamera: (GOpPMHUpPOBaHHE Y OOYYAIOIIUXCS XHMHYECKON COCTABIISFOMICH
€CTECTBEHHO-HAYYHOU KapPTUHBI MUPA KaK OCHOBBI IPUHSATHS PSLICHUI B )KH3HEHHBIX M IIPOM3BOACTBEHHBIX
CHUTYaIUsX, OTBETCTBEHHOTO IMIOBEJICHHUS B IPUPOTHOM cpe/ie.
1.3.2. IlnaHupyemble pe3y/bTaThbl OCBOEHHUSI Y4eOHOI0 MpeMeTa:

B pe3ynbraTe 0CBOSHUS IUCHUIUTMHBI O0YYaIOIIHICS TOMKEH YMeTh:
—  Ha3bIBaTh U3yUYEHHBIE BELIECTBA 110 «TPUBHAIBHOIN» WM MEXKAYHAPOJHOW HOMEHKIIATYPE;
—  ONpEAeNATh: BAJIEHTHOCTb U CTENEHb OKUCICHHUSI XUMHUYECKHUX 3JIEMEHTOB, TUIl XUMUYECKOU CBA3U
B COCJAMHEHMSX, 3apsj MOHA, XapaKTep CpPeAbl B BOJHBIX PACTBOpPAX HEOPTaHUYECKUX COCTUHEHHI,
OKHUCJIUTEIb U BOCCTAHOBMTENb, MPHHAJIEKHOCTh BELIECTB K Pa3IMYHBIM KJIaccaM OPraHuYecKuX
COCJIMHEHM;
—  XapakTepHu30BaTh: 3JEMEHTHl MaJlbIX MEpPUOJIOB MO HMX IOJOKEHHUIO B MEPUOJUYECKON CUCTEME
JI.. MenneneeBa; oOmMe XHMHYECKHE CBOMCTBA METAJUIOB, HEMETAJJIOB, OCHOBHBIX KJIAacCOB
HEOPraHMYECKUX M OPraHWYECKUX COEIUHEHMH; CTPOEHHE M XHMHMYECKHE CBOWCTBA H3YYEHHBIX
OPraHUYECKHX COCIMHEHUH;
—  OOBACHATBH: 3aBUCUMOCTH CBOWMCTB BELIECTB OT MX COCTaBa M CTPOEHUS; MPUPOJY XUMHUYECKOU
CBSI3M (MOHHOH, KOBAJEHTHOM, METAJUIMYECKOMN), 3aBUCUMOCTb CKOPOCTH XMMHUYECKOH pEaKkLUuu HU
MOJIO’KEHUSI XMMHUYECKOTO PaBHOBECUS OT PA3IMUHBIX (PaKTOPOB;
— TPOBOAMTH CAMOCTOSITENIbHBIA MOUCK XMMHMYECKOW MH(POPMALMU C HMCIIOJIB30BAaHHEM PAa3JIMYHBIX
UCTOYHUKOB (HaY4YHO-TIOMYJSPHBIX H3JaHUN, KOMIBIOTEPHbIX 0a3 JaHHBIX, pecypcoB MHTepHera);
MCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTHH JUJIsl 0OpabOTKU M Mepeaauyn XMMHUecKol MHpopManuu, u
ee MpeJICTaBJIeHHs B pa3InYHbIX (hopMax.

B pe3ynbrare nzydeHnus XuMuH Ha 6a30BOM ypOBHE 00yYaromuiics JOKEH 3HATH/IOHUMATD!

— B@XHEHIINE XMMUYECKHE TMIOHATHSA: BEUIECTBO, XWUMHUYECKUH DIIEMEHT, aToM, MOJIEKYIa,
OTHOCUTEJIbHBIE aTOMHAsi U MOJIEKYJSIpHAs MaccChl, MOH, AJJIOTPOMHMs, M30TOIbI, XMMHYECKasl CBS3b,
AIIEKTPOOTPHUIIATEILHOCTh, BAJEHTHOCTb, CTENEHb OKHCIEHHUS, MOJb, MOJISIpHAs Macca, MOJIIPHBIH
00BbeM, BeIIECTBA MOJEKYISIPHOTO ¥ HEMOJEKYISIPHOTO CTPOEHUS, pPACTBOPBI, DJIEKTPOIUT H
HERJIEKTPOJIUT, DJIEKTPOJIUTUYECKAsT AUCCOIMAIMS, OKUCIUTEIh U BOCCTAHOBUTENb, OKHCIIEHUE H
BOCCTaHOBJICHHE, TEIJIOBOI 3(PQEKT peakiuu, CKOPOCTb XUMHUYECKONW PeaKIMU, KaTallu3, XUMUIECKOe
paBHOBECHE, YIIIEPOIHBII CKelleT, GyHKIMOHAIbHAS TPYIIa, H30MEpHsl, TOMOJIOTHS;

— OCHOBHBIE 3aKOHBI XMMMH: COXPAaHEHHUS MACChl BELIECTB, IMOCTOSIHCTBA COCTaBa, MEPUOJUYECKHN
3aKOH;

— OCHOBHBIE TEOPUM XHUMHUHU: XUMHUYECKOW CBS3H, DJIEKTPOJUTHYECKON JHMCCOLMALUU, CTPOCHHUS
OPraHUYEeCKHX COCIMHEHUH;

— BaXHEHIINE BEIlecTBa U MaTepHajbl: OCHOBHBIE METAJUIbI M CIUIaBBl; CEpPHAs, COJsHAsl, a30THas U

YKCYCHasi KHCIIOTBI;, IIEIOYH, aMMHaK, MUHEpaJIbHbIC yI0OpEHUs, METaH, dTHJICH, alleTHJICH, OCH30JI,
4



9TaHOJ, JKHUpBI, MbUIA, TIJIIOKO3a, caxapo3a, Kpaxmaj, KJIeTdyaTKa, O€JIKM, HCKYCCTBEHHbIE U
CHUHTETHUYECKHE BOJIOKHA, KayYyKH, IJIACTMACCHI;
B pe3ynbraTe n3ydyeHus XUMUM OOy4YarOIIMNCS JOJKEH MCIOJIb30BaTh NPUOOPETEHHbIE 3HAHUS
Y YMEHUS B IPAKTHYECKOM J1esiTeIbHOCTH U [TOBCETHEBHOM KU3HU JUIS:
— OOBSICHEHUS] XUMUUYECKHX SIBICHUH, IPOUCXOAIINX B IPUPOJIE, OBITY M Ha IPOU3BOJICTBE;
— ONpEICNICHUs BO3MOXXKHOCTH IPOTEKAHMSI XUMHYECKHX IPEBPALICHUM B PA3IMYHBIX YCIOBHAX M
OLICHKH MX IIOCIIEACTBHI;
— DKOJIOTMYECKH I'PaMOTHOI'O IIOBEJICHUS B OKPYKAIOIIEH cpeie;
— OILICHKM BIIMSHUSI XMMHUYECKOT'0 3arpsi3HEHUsI OKPYXKaloIle cpeibl Ha OPraHu3M 4eIoBeKa U JIpyrue
JKUBBIE OPTraHU3MBI;
— Oe3omacHOrO OOpamieHuss C TOPIOYMMH M TOKCHYHBIMU  BEIIECTBAMH, J1a0OpPaTOPHBIM
000pyI0BaHUEM;
— IPUTOTOBJICHUS PACTBOPOB 33JJaHHON KOHLEHTPALMU B OBITY U Ha IPOU3BOCTBE;
— KPUTHUYECKOH OLEHKH JIOCTOBEPHOCTH XUMHUYECKOM HH(pOpMalMK, MOCTyHAroIed M3 pa3HbIX
HCTOYHUKOB.
OcBoeHue conaepxkaHusi y4yeOHOro mpeaMera oOOeCleyuBaeT JOCTIKEHHE OO0Yy4JaroluMUCS
CIIEYIOIIUX PE3Y/IbTATOB:
JINYHOCTHBIX:
—  OCO3HaHHE 00YYaIOLUMHUCS POCCHICKON Ipa’kAaHCKON UIEHTUYHOCTH;
— TOTOBHOCTb K CAMOPAa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIEICHHUIO;
—  HaJM4Yue MOTHMBALMU K OOYYEHHUIO U INUYHOCTHOMY Pa3BUTHIO;
—  LEJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHEW MO3ULUHU JUYHOCTH HA OCHOBE yXOBHO-HPaBCTBEHHBIX
LIeHHOCTeN HapoaoB Poccuiickoit denepanny, HCTOPUUECKUX U HAMOHAIbHO-KYJIBTYPHBIX TPAJULIHM,
(dopMHpOBaHHE CHCTEMbl 3HAYUMBIX IIEHHOCTHO-CMBICIOBBIX YCTaHOBOK, AHTHUKOPPYILIMOHHOI'O
MHUPOBO33PEHUS, NMPABOCO3HAHUS, IKOJOTHUECKONW KYJIBTYPHI, CIIOCOOHOCTH CTaBUTh LIEIH U CTPOUTH
JKU3HEHHBIC IIJIaHbl;
MeTanpeaMeTHbIX:
—  OCBOGHHBIE OOYYAIOLUIMMHCS MEXKIpPEIMETHbIE MOHATHS M YHUBEpCalbHble y4deOHble JeicTBUA
(perynsTUBHBIE, T03HABATEIbHBIC, KOMMYHUKATHBHBIE);
— CIHOCOOHOCTh MX HCHOJb30BaHUS B IO3HABATEIbHOW M COLMAIBHON IpakTUKE, TOTOBHOCTh K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M  OCYIIECTBICHHIO YYEOHOW JeATENbHOCTH, OpraHU3alUU
y4eOHOT0 COTPYJIHUYECTBA C TMEJArorM4eCKUMU pabOOTHUKAMM M CBEPCTHUKAMH, K YYacTHIO B
MOCTPOCHUU MHAMBUAYAIIbHON 00pa30BaTeIbHON TPACKTOPUH;
—  OBJaJIeHHE HaBBIKAMU y4eOHO-HCCIIE0BATENBCKOM, TPOSKTHON U COLIMAIBHOM NesTEIbHOCTH;
NMpeIMeTHbIX:
—  cpOpMHUPOBAHHOCTh TMPEACTABICHUM: O XUMHUYECKOW COCTABJISIONIEH €CTeCTBEHHOHAYYHOU
KapTUHBI MUPA, POJIU XUMUU B TO3HAHUU SIBJICHUN MTPUPOABI, B GOPMUPOBAHNUN MBIIIJIEHUS U KYJIbTYpHI
JUYHOCTH, €€ (PYHKIMOHAIBHOM TIpaMOTHOCTH, HEOOXOAWMOW JUIs peIIeHUs] MPAaKTUYEeCKUX 3a7ad U
HKOJIOTMYECKH 00OCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cperie;
— BJAJICHHE CUCTEMOM XUMHYECKMX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJATalolUe MOHITHS
(XMMUYECKHIA 2JIEMEHT, aTOM, JJIEKTPOHHAs 000JI0YKa aToMa, S-, P-, 0-3JIeKTpOHHbBIE OpOUTAIN aTOMOB,
WOH, MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTh, CTENEHb OKUCICHMS, XUMHUYECKas CBS3b,
MOJIb, MOJISIpHAsl Macca, MOJISIPHBIM 00beM, YIiepoaHbIil cKejleT, (yHKIMOHAIbHAs TPYIIa, paguKal,
M30MEPHUsI, U30MEPHI, TOMOJIOTUYECKUHN PsAJl, TOMOJIOTH, YIJIEBOJOPO/IbI, KUCIOPO/I- U a30TCOJIEpIKaIlHe
COEIMHEHUs, OMOJIOTMYECKH AaKTHUBHBIE BeLECTBA (YIJIEBOABI, >KUPBI, OEIKH), MOHOMEp, IMOJIUMEp,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHMS, KpUCTAIUIMYECKas pelieTKa, THUIIbI
XUMHUYECKHX pPEaKUUi (OKUCIUTEIbHO-BOCCTAHOBUTENIbHbIE, H9K30- M JHAOTEPMHUYECKUE, PEaKIHH
MOHHOTO OOMEHa), pacTBOp, OJIEKTPOIMUTHI, HEIIEKTPOIUTHI, AIIEKTPOJUTHYECKAss JUCCOIHAIINS,
OKHUCJIUTEIIb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKOW PEAKIMH, XMMHUECKOE PAaBHOBECHUE), TEOPUU U
3aKOHBI (T€OpHsi XHMMHYECKOTO0 CTpPOECHMs opraHumyeckux BemectB A.M. bytinepoBa, Teopus
IEKTPOJINTUYECKON Jucconuanuu, nepuoanyeckui 3akoH JI.MI. MenpaeneeBa, 3aKOH COXpaHEHHs
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Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI S3bIK XUMHUH, (PAKTOJIOTHYECKHE CBEAECHMS O CBOMCTBAX,
COCTaBe, MOJIy4eHUH M 0e30IacHOM HCIOJIb30BAaHUM BAKHEHIINX HEOPTaHWYECKHX U OPraHUYECKHUX
BEIIECTB B OBITY U IPAKTUYECKOH eSTEIbHOCTH YEIOBEKa;
—  copMHPOBAaHHOCTh YMEHHI BBISBIATH XapaKTepHbIE MNPU3HAKM W B3aWMOCBS3b HM3yYEHHBIX
HOHATHH, TPUMEHATH COOTBETCTBYIOIINE TIOHATHS MPH ONMCAHUN CTPOSHHSI U CBOWCTB HEOPTaHUYECKHX
U OpPraHMYEeCKUX BEILIECTB M MX IPEBPAILEHUI; BBIABIATH B3aUMOCBS3b XMMHMYECKMX 3HAHUH C
HNOHATUSAMH U TPEACTABICHUSMH IPYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB;
—  cOpMHPOBAaHHOCT  yYMEHHMHM  MCIIONB30BaTh HAaUMEHOBAaHUS  XHMHUYECKUX  COCIMHEHHH
MEXYHApOJAHOIO COK03a TEOPETUUECKON M NPUKIIAJHOW XUMHM U TPUBUAJIbHBIE HA3BAHUS BAXKHEUIIMX
BEIIECTB (ITHJICH, alleTUICH, IIIHLEpHH, GeHo, Gpopmanbaerny, ykCycHast KHCIO0Ta, TIUIMH, YrapHbIi
ra3, yrjieKMCIblid ras3, aMMHak, ralleHas M3BECTb, HEralleHas WM3BeCTb, MHUTbEBAs COAA U JIPYIHX),
COCTaBJIATH (DOPMYJIBI HEOPTaHWYECKUX M OPraHUYECKHUX BEIIECTB, YPABHEHUS XMMHYECKHX PEAKIIMH,
OOBSICHATE  MX  CMBICHI; IOATBEPXKJIATb  XapaKTepHble  XMMHMYECKHE  CBONCTBA  BEILECTB
COOTBETCTBYIOIUMH SKCIIEPUMEHTAMHU U 3aIUCAMHU YPABHEHUI XUMUUECKUX PEAKIINMN;
—  cOopMHUPOBAaHHOCTh YMEHHUH YCTAHABIMBATh MPUHAAJIECKHOCTh HM3YYEHHBIX HEOPraHUYECKUX U
OpPraHMYECKUX BEILECTB K OIpPENeIEHHbIM KjaccaM U TpyIIaM COCIMHEHHH, XapaKkTepu3oBaTh HX
COCTaB WM BaKHEWIIME CBOMCTBA; OMPEACSATh BHIBI XMMHYECKHX CBS3€H (KOBaJCHTHAs, HOHHAS,
METaJUINYecKas, BOAOPOJAHAs), THUIBl KPUCTAJUIMYECKMX PEIIETOK BELIECTB; KJIACCU(PHUIIMPOBAThH
XUMHYECKHE PEAKIINH;
— BJIQJICHHE OCHOBHBIMH METO/JaMH HAy4YHOI'O IIO3HAHUS BEUIECTB U XUMMYECKUX SBICHUN
(HabnroieHHe, U3MEPEHHE, SKCIIEPUMEHT, MOJIEIUPOBAHUE);
—  copMHPOBaHHOCTh YMEHHUH MPOBOAUTH PACUETHI O XUMHUYECKUM (opMylIaM H ypaBHEHHUSIM
XMMHUYECKHX PpEeakUuil ¢ HUCMOIb30BaHUEM (PU3MYECKHX BEJIMYMH, XapaKTEPHU3YIOLIMX BEIIECTBAa C
KOJINYECTBEHHON CTOPOHBI: Macchl, oObeMa (HOpPMAJbHBIE YCIOBHS) Ta30B, KOJWYECTBA BEIIECTBA;
UCIIOJIb30BaTh CUCTEMHbIE XUMHUECKUE 3HAHUS JAJIS NPUHATHUS PEUICHUH B KOHKPETHBIX KM3HEHHBIX
CUTYaIlUsX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;
—  c(opMHUPOBAHHOCTh YMEHMH TUIAHUPOBATH U BBHIOIHATh XMMUYECKHI SKCIIEPUMEHT (TIpEeBpaIEeHUs
OpPraHMYeCKUX BEILECTB MPU HarpeBaHUU, MOIYUYE€HUE 3TUIICHA U U3yYEHHE ero CBOICTB, KaUeCTBEHHBIE
PEaKIy Ha allbAETH/IbI, KpaXMaJl, YKCYCHYIO KUCIIOTY; IeHATypalus OCJIKOB IPH HarpEeBaHHUH, I[BETHbIC
peakuuyu OeJKOB; IMPOBOJAUTH PEAKIMM HOHHOTO OOMEHa, OMpPENeNsATh Cpely BOAHBIX PacTBOPOB,
Ka4eCTBEHHBIE pEaKIUH Ha cynb(dar-, KapOOHAT- M XJIOPUA-aHHOHBI, HA KaTHOH aMMOHHS; pEIIaTh
HKCIEpUMEHTANIbHbIE 3a7au 1Mo TemMaM «Metamib» 1 «HemeTamibl») B COOTBETCTBUU € MpPaBUIIAMHU
TEXHUKA O€30MacHOCTH TpH OOpalmleHWHd C BeulecTBaMH H  JabOpaTOpPHBIM  000pYIOBaHHEM;
OpPEJCTaBIATh  pe3yibTaThl  XMMHUYECKOTO  OJKClepUMeHTa B (opMe 3amucu  ypaBHEHMH
COOTBETCTBYIOINX PEeaKIUi 1 (pOpMyTHUpOBaTh BEIBOJBI HA OCHOBE 3TUX PE3YIIHTATOB;
—  copMHPOBAaHHOCTh YMEHHUS AHAIU3UPOBATH XUMHUYECKYIO HMH(POPMAIIUIO, OTYyYaeMyl0 U3 Pa3HbIX
UCTOYHHUKOB (CpesICTB MaccoBOl nHpopMmaiuu, cetb IHTepHeT u ipyrue);
—  copMHUPOBAHHOCTh YMEHHI COOIOJATh MpaBHJIa HKOJOTUYECKU 1ETIECOO0Pa3HOT0 MOBEACHUS B
OBITY W TPYIOBOH JEATEIBHOCTH B IIEINISIX COXPAHEHHUsS CBOETO 37I0POBbS M OKPYXKAFOIIEH MPUPOIHON
CpeZbl; YIUTHIBATh ONMACHOCTh BO3/EHCTBHS HA JKUBbIE OPTaHU3MBI ONPEIEICHHBIX BEIECTB, MOHUMAs
CMBICJI [TOKA3aTeNs MPEIEIbHON JOIMYCTUMON KOHIIEHTPALUH;
— s o0y4aromuxcs C OrpaHUYEHHBIMH BO3MOYKHOCTSIMH 3]I0POBbs: C(POPMHUPOBAHHOCTH YMEHUS
INPUMEHSATH 3HaHUS 00 OCHOBHBIX JTOCTYITHBIX METOJIaX MMO3HAHMUS BEIECTB U XMMUYECKHX SIBICHUH.
Oco0oe 3HaueHne yuyeOHbIN IpeaMeT UMeET IpU (POPMHUPOBAHUH U PA3BUTHUU:
— 00X KOMIETEHIIHIA:

Kon HauMeHnoBanue KOMIIETEHIIUN
KOMITETEHIIN
OK 02 OpranuzoBbIBaTh COOCTBEHHYIO NESATENBHOCTh, BHIOUPATh TUIIOBBIE METOMBI U

CIOoCcOOBI  BBHITIOMHEHWS  NPO(ECCHOHATBHBIX  3a7ad,  OICHWBATh  HX
7 (HEeKTUBHOCTH M KA4eCTBO.




OK 03

HpI/IHI/IMaTI) PEIICHNA B CTAHAAPTHBIX M HCCTAHJAPTHBIX CUTyalluAX U HECTHU 3a
HUX OTBETCTBCHHOCTD.

OK 04 OcymiecTBISITh TMOWCK W HMCHOJb30BaHUE HH(OpMAIMU, HEOOXOJUMOHN st
3¢ (HEeKTUBHOTO BHITIOTHEHUS MPOPECCHOHANBHBIX 3a/1a4, MPOPECCHOHATHHOTO
Y JINYHOCTHOTO Pa3BUTHSL.

OK 05 Hcnonp3oBath  MHPOPMALMOHHO-KOMMYHUKAIIMOHHBIE  TEXHOJOTMH B
pohecCHOHATLHOM e TEbHOCTH.

OK 06 PabGoTath B KOJUIEKTHBE M B KOMaHze, d()PEKTUBHO OOIMIATHCSA C KOJUIETaMU,
PYKOBOJICTBOM, IIOTPEOUTEIISIM.

OK 07 Bbpatk Ha ce0si OTBETCTBEHHOCTh 3a pabOTy WICHOB KOMaH bl (TIOTYMHECHHBIX ),
3a pe3yJbTaT BHITIOJIHEHHUS 3aJJaHU.

OK 08 CaMOCTOSATEILHO ONpPeneysaTh 3aJayl MPO(PECCHOHAIIBHOTO M JIMYHOCTHOTO

pa3BuTHA, 3aHUMAaTbCA CaM006p3,30BaHI/IeM, OCO3HAaHHO IJIaHUPOBATb
IIOBBIIICHUC KBaJ'II/I(l)I/IKaI_II/II/I.




2. CTPYKTYPA U COAEPKAHUE YYHEBHOT'O IIPEJIMETA

2.1. O0beM y4eOHOro npeaMera ¥ BUAbI y4eOHOH padoThl

Buna yueOHoii padoThl O0bem B yacax
MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 72
O0s13aTes1bHAs Ay IMTOPHAs yueOHas1 Harpy3Ka (Bcero) 70
B TOM YHUCIJIE:
TEOPETUUYECKHE 3aHITH 46
IPAKTUYECKUE 3aHATUS 24
B TOM 4ucIie: B GopMe MPaKTUYECKON MOATOTOBKH 4
MIPOMEXKYTOUHASI aTTECTAIUS 2

IIpomexyTounas arrecrauus B popme: nudpepeHnpoBaHHOTO 3a4eTa




2.2. TeMaTH4yeCKMil IJIAH U COJAepP:KaAHMEe YUeOHOI0 MpeaMeTa

HaumenoBanue Conep:xaHue yueOHOI0 MaTepUasa, IPaAKTHYECKHe 3aHATHS, CAMOCTOsITe/IbHAsI padota | O0bém| @opmupyeMble
pa3aesioB U TeM 00yJamuxcs 4acoB o01mume u
npogeccuoHaIbHbIE
KOMIIeTeHIIUH
1 cemecTp 34 OK 2-OK 8
Beenenue. Copaepxxanue yueOHOIro MaTepuasa 2 OK 6,0K 7, OK 8
XUMHS 1 METO/IbI Pone n mecto npeamera Xumusa B yuyeOHoM mpouecce. Ilenmn u 3agaum kypca. Crpykrypa
HayqHOTO MO3HAHUA | mpenmera. TpeOoBaHMUs, MPEIBIBISIEMbIC K 00YUAIOIIUMCS, TIPH OCBOCHUH MPEIMETA.
Xumus — ¢pyHAaMeHTallbHAs Hayka O BemlecTBe. ECTeCTBEHHO-HAYYHBIH METOJ MO3HAHUS, €TO
BO3MOXKHOCTH U TPaHHIIBI IPUMEHUMOCTH.
3nayenne xuMuu npu ocBoeHun npodeccuit CIIO u cnenmansHOcTet CIIO TexHHYECKOTO
npoduist mpodheccuoHaILHOTO 00pa30BaHMS.
Pa3nen 1. OcHOBBI CTPOEHMS BellleCTBA 6 OK 2,0K 3, 0K 4,
Tema 1.1. Coaep:xanue y4e0HOro Mmarepuasia 2 OK'5, 0K 6, OK 7,
» » OK 8
Crpoenne aTomoB CoBpeMeHHass MOJieNib cTpoeHHsI aroMa. CHUMBOJIMYECKUN S3bIK XUMUU. XUMUYECKUN DIIEMEHT.
XUMHICCKUX STIEMCHTOB | Jrrexrpornas KoH(urypamust aroma. KiaccHpuKanus XHMHYECKHX 3JIeMEHTOB (s-, p-, d-
1 IpUPOId XUMHUICCKON | yriementhl). BasleHTHBIC AIIEKTPOHBI. BaneHTHOCTh. DJIEKTPOHHAS MPHPOAa XUMHUYESCKON CBS3H.
CBsA3H DIEeKTPOOTPUIIATETFHOCTh. BUIBI XUMUYECKOH CBS3M (KOBaJICHTHAsI, HOHHAS, METAJUINYECKas,
BOJIOPOJIHAsT) U CIIOCOOBI €€ 00pa30BaHMUsL.
IIpakTHYeCKOe 3aHSATHE 1
[TpakTHKyM IO U3YYEHHUIO CTPOCHUS DIEKTPOHHBIX (POPMYIT AaTOMOB XUMHUECKUX AIIEMEHTOB.
Tema 1.2. Copepxanue yueOHOro Mmarepuasa 2
ITeproanyecknii 3aK0H [lepnonnueckass cucteMa xumuuyeckux saemMeHTOB [[.M. MenneneeBa. ®u3anyeckuii CMBbICI
u rapmuna JI. 1. [Tepunoxmueckoro 3akona JI.1. MenzneneeBa. 3akOHOMEPHOCTH MU3MEHEHHS CBOMCTB XUMHUYECKUX
Menneneesa 3JIEMEHTOB, 00pa3yeMbIX MMH MPOCTHIX U CIOXKHBIX BEIIECTB B COOTBETCTBUU C IMOJOKECHHEM
XUMHYECKOT0 3eMeHTa B [leproamueckoii cucreme. MUPOBO33pEHUECKOE M HAYYHOE 3HAYCHUE
ITepuognueckoro 3akoHa J[.M. Menneneesa. IIpornosel [I.11. MenneneeBa. OTKpbITHE HOBBIX
XUMHYECKHX DJIEMEHTOB.
IIpakTHYECKOE 3aHSATHE 1
W3yueHne MoiennpoBaHus moctpoeHus [leproqimaeckoid TaOIHUIIbI XUMHUYECKHIX dJIEMEHTOB.
Pa3nen 2. CTpoeHue U CBOWCTBA HEOPraHMYECKUX BelIECTB 9 OK 2, OK 3, OK 4,

9




Tema 2.1.
Kinaccudukanms,
HOMCHKJIATypa U

CTpOCHHE
HEOPTaHUYECKUX

BEILIECTB

Conep:xaHue yueOHOIro MaTepuasa

Knaccugukaius HeopraHn4eckux BeLECTB.

[Ipenmer nHeopranmveckoil xumuu. Kiaccudukamust Heopranumyeckux BemiecTB. IIpocTeie u
cJI0KHbIe BemiecTBa. OCHOBHBIE KJIACCHI CIIOXKHBIX BELIECTB (OKCHUIBI, TUAPOKCHU[BI, KUCIOTHI,
conu). B3auMocBs3p HEOPraHMYECKUX BEIIECTB. ArperarHble COCTOSIHMSL — BEIIECTBA.
Kpucrannuueckue u amop@Hble BellecTBa. THIBl KPUCTAUIMYECKHX PELIETOK (aToMHas,
MOJICKYJISIpHAs, HIOHHAS, METAJUINYECKast). 3aBUCMOCTD (PU3MUECKUX CBOMCTB BEIIECTBA OT TUIIA
KPUCTAJZIMYECKONM PpEHIETKH. 3aBUCUMOCTh XMMHMYECKOM AKTMBHOCTU BEIIECTB OT BHJIA
XUMHUYECKOH CBSI3U M TUMA KPUCTATUNIECKOH pemeTk. [IprunHbpl MHOT00Opa3us BEIIECTB.

IIpakTH4yeckoe 3aHsATHE

[TpakTUKyM H3y4eHHs] HEOPTaHMYECKUX BEIIECTB PA3UYHBIX KIACCOB MO MX KIacCHU(UKaIUH,
HOMEHKJIATYpE ¥ XUMHUYECKUM (HOopMyJIaMm.

Homenknarypa HeopraHMYeCKHUX BEIIECTB: Ha3BaHUE BEIECTBA, MCXOJS M3 UX XUMHUYECKOU
(GopMyIIbl, WJIM COCTaBJICHHEC XHMHYECKOW (OpMYIBI, MCXOJs W3 Ha3BaHWS BEHIECTBA IIO
mexayHapoanoi (MIOITAK) wiu TpuBHanbsHOM HOMEHKIATYDE.

Pemenue mpakTyeckux 3a1aHuii IO KJIacCU(PUKAIMK, HOMEHKJIATYPE U XUMUYECKUM (HOpMYyIiaM
HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KIAcCOB (YrapHbIi Tra3, YIJIEKUCIBIA ra3, amMMHak,
raiieHasi M3BECTh, HErallleHas M3BECTh, MUThEBas COJAa W JPYrHX): Ha3blBaTh U COCTABJISATH
(bopMyITbI XUMUYECKHUX BEIIECTB, OMPEIENATh MPUHAIEKHOCTh K Kiaccy.

Tema 2.2.
DOU3NKO-XUMHYIECKIE
CBOMCTBA
HEOPraHUYECKUX
BEIIIECTB

Coaep:xxanue yueOHOro MaTepuaJia

1. Meramnel. OOmue ¢puznyeckue U XMMHUUECKHE cBOWCTBAa MeTaioB. CriocoObl MOTyYEeHHUS.
3HAauUEHUE METANIOB M HEMETAJIOB B IIPUPOJE U )KU3HEAEATEIbHOCTU YEJIOBEKA U OPraHU3MOB.
Koppo3us MeTamios: BUbl KOPPO3HUH, CIIOCOOBI 3aIUTHI METAIIIOB OT KOPPO3HH.

2. Hemeramnel. OOmue ¢u3nueckue M XMMHUYECKME CBOHCTBA HEMETAJJIOB. THUIHYHBIC
cBoiictBa HemeramwioB [V— VII rpynn. Knaccudukanus u HOMEHKIAaTypa COEIUHEHUN
HemeTasioB. KpyroBopoTbl OMOTEHHBIX 3JIEMEHTOB B IPUPO/IE.

3. XuMuYecKkne CBOWCTBAa OCHOBHBIX KIACCOB HEOPTaHWYECKHX BEmEeCTB (OKCHIOB,
THJIPOKCUIOB, KUCIIOT, COJIeH U Jp.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BEILIECTB,
BOJIOPOJHBIX COEAMHEHUM, BBICIIUX OKCHUJIOB U THIPOKCH/IOB.

Conep:kaHue y4eGHOI0 MaTepuasa

Tunel KpUCTAIIMYECKUX pEIIeTOK (aToMHas, MOJEKYyJspHas, HOHHAs, MeTaJuIMuecKas).
3aBUCHUMOCTb XMMHMYECKOM aKTUBHOCTH BEIIECTB OT BUJA XHWMHUYECKOM CBSI3M U THUIA
KPUCTAIIMYECKON pemeTKu. [I[puarHbpl MHOT00Opasust BEIECTB.

OK 5,0K 6,0K 7,
OK 8
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IIpakTHyeckoe 3ansTHE (MPOdecCHOHATBHO-0PHEHTHPOBAHHOE COACPKAHME)

CocraBineHHe ypaBHEHMM XMMHYECKHMX PpEAaKIMM C y4aCTMEM IIPOCTBIX U CIOXKHBIX
HEOPraHWYECKUX BEIIECTB: METAJUIOB U HEMETAJLIOB; OKCHJIOB METAJUIOB, HEMETALUIOB U
aM(pOTEpHBIX 3JEMEHTOB; HEOPraHUYECKUX KHUCJIOT, OCHOBAaHMI M aM(OTEpHBIX TMIPOKCUIOB;
HEOPraHUYECKHUX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA.

Penienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETHMYECKUX 3aJaHMM Ha CBOWCTBA, COCTaB,
NoJydeHne W 0e30MacHOe HCIOJIb30BAHME BAKHEWIINX HEOPTaHWYECKHX BEUIECTB B OBITY U
IIPAKTUYECKOMN AEATEIbHOCTH YEJI0BEKa.

Tema 2.3. IIpakTHyeckoe 3ansATHE 1
Unentndukanms N3ydenune wuneHTH(UKAINN HEOPraHMYECKUX BEIIECTB C HCIOJIb30BAaHHEM UX (PHU3HKO-
HEOPraHNYECKUX XUMHYECKHX CBOWCTB, XapaKTEPHBIX KAUECTBEHHBIX PEaKITUi.

BELIECTB JlaGoparopnas padora « UaeHTH(UKAIUSA HEOPTAHUYECKUX BelleCTBY.

Pemenne skcriepuMeHTANBHBIX 337144 10 XMMUYECKHM CBOMCTBAM METAJIOB M HEMETAJJIOB, TI0
PacIO3HABaHUIO U MOJIYYEHHIO COCJMHEHHI METAIUIOB U HEMETAJIOB.
Wnentudukanysi HEOPraHMYECKUX BEIIECTB C HCIOJIB30BAHMEM HX (U3UKO-XUMHUECKUX
CBOHMCTB, XapaKTEpHBIX KayeCTBCHHBIX peaknuid. KauecTBeHHbIe peakuuu Ha cyabdar-,
KapOOHAT- U XJIOPU/I-aHUOHBI, HA KATHOH AMMOHHSI.
Pa3nen 3. CTpoeHue U CBOMCTBA OPraHUYeCKHX BellleCTB 15 OK 6,0K 7,0K 8

Tema 3.1. Copepxanue yueOHOro MaTepuasa 4

Knaccuduxarms, 1. TlosBneHue W pa3BUTHE OPraHUYECKOM XMMHUM Kak Haykd. [Ipeamer opraHuyeckod XMMHU.
CTPOCHHUC H MecTo 1 3HaYeHHE OPraHNYeCKON XUMHUU B CUCTEME €CTECTBEHHBIX HAYK.
HOMCHKJIATypa 2. XUMHUYECKOE CTPOEHHE KaK IOpAJOK COEJMHEHUS aTOMOB B MOJIEKYJE COIJIaCHO HX

OpraHNYCCKUX BCIICCTB

BaJEHTHOCTH. (OCHOBHBIE TIOJOKEHUS TEOPUM XHMHUYECKOIO CTPOCHMSI OpraHMYECKHX
coenquHeHnil A.M. bytiiepoBa. YTriaepoaHbBI CKENET OpPraHM4eCcKOW MOJIEKYJIbl. 3aBHCHUMOCTh
CBOMCTB BEILIECTB OT XMMUYECKOTO CTPOEHHUsI MOJIEKYI. MI30MepHs 1 U30MEPBL.

3. Tlonstue o @pyHkuuoHansHoi rpynne. Paaukan. ITpuHiuns! kinaccuukanuy opraHMuecKux
COeIMHEHUN. MeXayHapoIHasT HOMEHKJIATypa W IPUHLUIBI HOMEHKJIATYpbl OPTraHUYECKHX
coeaunenuil. [Tonstue 06 azoTcoepKalux COSTUHEHUAX, OMOTOIMYECKH aKTHBHBIX BEIIECTBaX
(yrmeBopax, >kupax, Oenkax W Jp.), BBICOKOMOJIEKYJISIPHBIX COCAMHEHUSIX (MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3BEHO).
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IIpakTHyeckne 3aHATHA

HomMmeHknaTypa opraHM4ecKux COeIMHEHUI OTJeNIbHBIX KJIACCOB (HACHIILIEHHbIE, HEHACHIIIIEHHbIE
U apOMAaTHUYECKUE YTIEBOAOPOAbI, CIIUPTHI, (PEHOIBI, ANbACTUIBI, KETOHBI, KAPOOHOBBIE KHCIOTHI
u ap.).

CocraBieHue TMONHBIX M COKPALICHHBIX CTPYKTYPHBIX (OpPMyNl OpraHWYECKHX BEIIECTB
OTIENbHBIX KIACCOB, MWCIIONb3ysd HMX Ha3BaHUA 10 CHCTEMaTMYECKOM M TPUBHAIBHOU
HOMEHKJIaType (ITWIJICH, aleTWICH, TIUIepuH, (eHos, (opMalbleruj, YKCyCHas KHUCIOTa,
rnuH). Pacdersl npocreiimelt GopMyibl OpraHMYeCKOM MOJEKYIbl, UCXOAS U3 JIEMEHTHOTO
cocraga (B %).

Tema 3.2.
CBoiicTBa
OpPraHHYECKUX
COCIMHCHUI

Coaep:xanue yueOHOro MaTepuaJia

OU3HKO-XMMUYECKUE CBOWCTBA OPraHUYECKHX COCIUHEHUH OTICNBHBIX KIacCOB (OCOOEHHOCTH
KJaccu(UKauyl ¥ HOMEHKJIATYPhl BHYTPH KJacca; TOMOJIOTHYECKUH pAn M obmas ¢Gopmyrna;
n30Mepusi; PU3NYECKHe CBOMCTBA; XMMUYECKUE CBOWCTBA; CIIOCOOBI MOTY4YEHUS):

1. npenenpHBIC YIIIEBOAOPOABI (aJKaHBl W LUKJIOAIKaHbI). ['opeHnme MeraHa Kak OIWH W3
OCHOBHBIX HCTOYHHMKOB Te€IlJJa B HPOMBIIICHHOCTH U ObiTy. CBoiicTBa HpPUPOAHBIX
YIIJIEBOAOPOAOB, HAXOXKIEHHE B IPUPOJIC U IPUMEHEHNE alIKaHOB;

2. HempeenbHbIC (AKEHBI, AJIKHHBI M aJIKaJHEeHbI) H apOMaTHYECKHE YIIIeBOI0pobl. ['opeHue
alleTUJICHA KaK MCTOYHUK BBICOKOTEMIIEPATYPHOTO TNIAMEHH JJISl CBAPKU M PE3KU METaJIIOB

3. KHCIOpOJCOepKallie COeAUHEHUs (CIUPTHI U (EeHOINbl, KapOOHOBBIE KHCIOTHI U 3(UPHI,
QIBJETUABl M KETOHBI, KHPBI, yrieBoabl). [IpakThdyeckoe NpUMEHEHHWE ATHICHIIIMKOJS,
ruuepuHa, ¢penona. [Ipumenenue popmanbaeruaa, aneTanbiaeruia, yKCyCHOM KucioTsl. Mblia
KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT. MOIOIIHME CBOKWCTBA MBLIIA,

4. a3oTcojep)kalve COeAMHEHUs (aMUHBI U aMHUHOKHUCIIOTHI, Oenku). BbicokomonekynspHbie
COeMHEHUs (CHHTETUYECKHE M OMOJIOTHYECKU-aKTHBHBIE). MOHOMEp, MOJIMMEpP, CTPYKTYpHOE
3BeHo. [lonmmMmepusanusi »TUIEHa KaKk OCHOBHOE HANpaBlICHHE €ro  MCIOJIb30BaHMUS.
['eneTrueckas CBSI3b MEXIY KJIACCAMH OPTaHUYECKUX COSITNHEHHA.

IIpakTHyeckne 3aHATHA

CBolicTBa OpraHM4eCKUX COECIUHEHHM OTIENbHBIX KJIACCOB (TpUBHAIbHAs W MEXKIyHapOIHas
HOMEHKJIaTypa, XHMMHUYECKHE CBOMCTBA, CIOCOOBI TMONY4YEeHHMs): IMpelesibHble (AIKaHbl |
HI/IKJ’IOBJ'IK&HI)I), HETIPCACIIBHBIC (aJ'IKeHI)I, AJIKUHBI H aJ'IKaJII/IeHI)I) U apOMAaTHUYCCKUC
YIJIEBOAOPOABI, CIUPTHI U (EHONbI, KapOOHOBBIE KHCIOTHI M 3(HPHI, aJdbJAETH]bl U KETOHBI,
AVMMHbBI W AWUHOKHCIIOTBI, BBICOKOHOJICKYIIAPHBIC COCAUHCHUA. 33I{3HI/I$I Ha COCTaBJICHHC
YPaBHEHUN XUMHUYECKMX pEaKlUHUil C ydacTUEM OpPraHMYECKUX BELIECTB HAa OCHOBAaHUU HUX
COCTaBa U CTPOCHHS.
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IIpakTuyeckoe 3ansiTHe (MPO(PecCHOHATBLHO-OPHEHTHPOBAHHOE COJIePKAHUE)

CocraBiieHHe CXeM peakiuid (B TOM 4YHCIE IO MPEIJI0KECHHBIM IIENOYKaM TMPEBPAIICHUN),
XapaKTEPU3YIOIINX XUMHYECKHE CBOMCTBA OPraHUYECKUX COCIMHEHUM OTHEJIbHBIX KJIACCOB,
CrocoObl WX TONYYCHUS] M Ha3BaHUE OPTraHWYECKUX COCAUHEHUN 110 TPUBHAIBHOW WIIU
MEXKTYHapOAHON CUCTEMATUYECKO HOMEHKJIIATYPE.

Pelienne npakTUKO-OPUEHTHUPOBAHHBIX TECOPETHUYECKUX 3aJaHUM HA CBOMCTBA OPraHUYECKUX
COCIMHEHUH OTIEIbHBIX KJIACCOB.

JlaGoparopHas padora «IIpeBpaieHusi OpraHnvYecKuX BellecTB MPU HATPEeBAHNUN»
HonyquHe OTWJICHA W H3YYCHUC Cro CBOMCTB. MOI[GJII/IpOBaHI/IC MOJICKYJI U XHUMHWYCCKUX
MpeBpalleHHi Ha TpUMepe 3TaHa, STUJICHA, alleTHIICHA U JIp.

Tema 3.3.
Nnenrudukarus
OpPraHHYECKUX
BEIIECTB, UX 3HAYCHHUE
1 IPUMEHEHHUE B
OBITOBOH U
IIPOM3BOJICTBEHHOM
EeSITENbHOCTH
YyeJI0BEKa

Coaep:xxanue yueOHOro MaTepuaJia

1. buoopranmyeckue coeaMHCHUsA. [IpuMeHeHWE U OHOJIOTHYECKAash pOJIb  YIIJICBOOB.
OxkucneHue yrieBoJOB — MCTOYHHUK HHEPrUM KUBBIX OpraHu3moB. OOnacTu MHpUMEHEHUs
aMUHOKUCIIOT. [IpeBpaieHus OSNKOB MHIMU B OpraHu3Me. buomornyeckue (yHKIUH OEIKOB.
buonorndeckue QyHKImH XUpoOB. Posib OpraHMYECKOW XUMHH B PEIICHHH MPOOJIEM MUIICBON
0€e30MacHOCTH.

2. Ponp opraHMyeckoil XHMHH B pEHICHHMH MNPOOJEM 3HEPreTHYSCKON O€30MacHOCTH, B
pa3BI/ITI/II/I MCEIUILIMHBI, CO3JaHUHN HOBBIX MaTepI/IaJIOB, HOBBIX NCTOYHHUKOB E)HepFI/II/I
(ampTEepHATUBHBIE HWCTOYHHKU OHHEpruu). OMacHOCTh BO3ACHCTBHUS Ha JKHUBBIE OPTaHU3MBI
OpraHMYECKHUX  BELIECTB  OTHEIbHBIX  KJAcCOB  (YIJIEBOAOPOIBL,  CIHUPTHL,  (PEHOINBI,
XJIOPOpPraHUYeCcKHe TMPOU3BOJAHBIC, aNbJETHAbl U JAp.), CMBICH TOKa3aTels MpeaeabHO
I[OHYCTI/IMOI\/JI KOHHGHTpaIII/II/I.

JlabopaTtopnass padora «MaeHTHuKanuss OpraHUuYecKUX COeJMHEHMH OTIeJbHBIX
KJI1aCCOB»

Nnentuduxanuss OpraHu4eCKUX COEJUHEHHM OTIENbHBIX KJIACCOB (Ha NpUMEpPE allbJIerHJIoB,
Kpaxmala, YKCYCHOW KHCIOTHI, O€JIKOB M T.Nl.) C HCIOJB30BAHHEM HX (HU3HUKO-XUMHYECKHX
CBOMCTB M XapaKTepHbIX KaueCTBEHHBIX peakuui. [leHaTypauust Oenka MpH HarpeBaHUU.
[[BeTHBIE peakiu OenkoB. BO3HMKHOBEHHME AaHAMTHYECKOTO CHUTHAJa C TOYKH 3pPEHUS
XUMUYECKUX MPOLECCOB MpPH IPOTEKAHWH KAYECTBEHHOM  PpEaKIuu, ITO3BOJSAIOIIEH
UACHTU(DUIIUPOBATH MPEATOKEHHBIE OpraHNYECKHUE BEIIeCTBa

KourpoJubHas padora

Bcero 3a I cemecTp

34

Il cemecTp

38

OK 2-OK 8
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Pa3nen 4. XuMnueckue peakuuu

12

Tema 4.1.
THUIIBI XUMHYECKUX
peakuuii

Conep:kanue y4eOHOT0 MaTepuaJia

Knaccudukanuss ¥ THUIOBI XUMHUYECKUX PEAKIMH C yYacTHEM HEOPraHWYeCKHX BEIIECTB.
CocraBiieHHE YpaBHCHHI pEaKIUW COSAMHCHUS, Pa3jIOXKEHUS, 3aMelIeHHs, OOMEeHa, B T. 4.
peaklMii TOPEHUS, OKHCJICHUS-BOCCTAHOBJICHHUS. YPAaBHCHHUS OKHCJICHHSI-BOCCTAHOBJICHHS.
Crenenb oxucineHus. OkuciauTelb W BoccTaHOBUTENb. (CoOCTaBlieHHME U ypaBHHBAHUE
OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIUA METOJIOM 3JIEKTPOHHOTO OanaHca. OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU B IIPUPO/IE, TPOU3BOJICTBEHHBIX MPOIIECCAX U KUZHEAEITCIbHOCTU
OpraHU3MOB.

IIpakTH4eckue 3aHATHSA

KonuyectBeHHble OTHOHIEHUA B XUMHUHM. OCHOBHBIE KOJIHMYECTBEHHBIE 3aKOHbI B XUMHUU U
pacyeThl 10 YpaBHEHHUSMH XUMHUYECKHX peakiuil. Mojb Kak eJUHHIIa KOJIMYECTBA BEIIECTBA.
MonsipHast Macca. 3aKOHBI COXPaHEHHUS MacChl U SHEPTUU. 3aKOH ABOrajapo. MosipHblii 00beM
ra3oB. OTHOCHUTENbHAS IUIOTHOCTh ra3oB. PacyeTbl 1Mo ypaBHEHHMSIM XUMHUYECKHX DPEAKIHU ¢
HCIIOJIb30BaHUEM MaccChl, 00beMa (HOpMaJIbHBIE YCIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA.

Tema 4.2.
DIEeKTPOTUTHYECKAS
JUCCOLIMAIUS M HOHHBIN
oOMeH

Coaep:xxanue yueOHOro MaTepuaJia

Teopust aneKTpoauTHYECKON Auccouuanuu. MoHbl. DIIEKTpOIUThI, HE JIEKTPOJIUThl. Peakuuu
uoHHOro oomena. CocTaBlieHHE peakLUii MOHHOr0 OOMEHa MYyTeM COCTaBJIEHUS HUX IMOJHBIX U
COKpAIIEHHBIX MOHHBIX ypaBHEHHMH. KHCIOTHO-OCHOBHBIE peakuuu. 3a/laHusi Ha COCTaBJIEHUE
VMOHHBIX PEaKLIUM.

JlabopaTopnasi pabora « TMNIBI XMMHYECKHX peaKIuii»

HccnenoBanue TUIOB (110 COCTaBY M KOJMYECTBY MCXOIHBIX U OOpa3yrOIIMXCS BEILIECTB) U
NPU3HAKOB XMMHUYECKHX peakuuid. [IpoBenenue peakuuii HOHHOr0 0OOMEHa, ONpeleIeHUue CPebl
BOJIHBIX PacTBOPOB. 3a/laHUs HA COCTaBJIEHHE HOHHBIX peaKLni.

OK 6, OK 7, OK 8

Pa3nes S. Kunernueckne 1 TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKUX PeaKIui

10

Tema 5.1.
CKOpOCTh XMMUYECKUX
peakuuil. XUMHUYECKOE

paBHOBecHE

Conep:xanue yueOHOro MaTepuaJia

1. CkopocTh peakiiu, €€ 3aBUCUMOCTb OT Pa3IMuYHBIX (PAaKTOPOB: MPHUPOJBI pPearupyroumx
BEILECTB, KOHLEHTpALUUM DPEarupyroliuX BEILECTB, TEMIIEPATypbl U IUIOLIAAW PEaKLMOHHOU
noBepxHocTU. TernoBble 3PPEKTh XUMUUECKUX PEeaKIHi. DK30- U SHAOTEPMUYECKUE, PEAKLIUH.
2. OOpatumocTh peakuuid. XHUMHYECKOE pPABHOBECHE M €ro CMEIIeHHE TMoj JeicTBHEeM
pa3iauuHbIX (AKTOpPOB (KOHILIEHTpAlMsl peareHTOB WM MPOAYKTOB peakluH, JaBJICHUE,
TeMIeparypa) Uil CO3JaHHsl ONTUMAJIbHBIX YCIOBHH NPOTEKAHUS XUMHUYECKHX IPOLIECCOB.
[Tpunnun Jle-IllaTense.

OK 2, 0K 3, OK 4,
OK 5,0K 6,0K 7,
OK 8

14




IIpakTuyeckoe 3ansiTHe (MPO(PecCHOHATBLHO-OPHEHTHPOBAHHOE COJIePKAHUE)

Pemennie mnpakTUKO-OpUEHTHUPOBAHHBIX 3aJaHUl Ha aHanu3 (aKkTOpPOB, BIUAIOIIUX Ha
U3MEHEHHE CKOPOCTH XUMHUYECKOW PEaKIMH, B T. Y. C MO3UIUI KOJOTHUECKH 1eIeCO00pa3HOTro
MOBE/EHUsA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpY>Karolle MPUPOIHON CPEBI.

I[IpakTnyeckue 3aHATHS

Pemienne npakTUKO-OpUEHTUPOBAHHBIX 33aJaHUM Ha NpuMeHeHHue npuHuuna Jle-Ilarense s
HAXOXKJCHUs HAIIPABJICHUS CMELICHUS PaBHOBECUS XMMUYECKON pPEeakUMU U aHanu3 (akTopoB,
BIIMSIOIIMX HA CMELICHUE XUMUYECKOTO PABHOBECHS.

Pa3nes 6. PacTBopbl

Tema 6.1.
ITonsiTue o pacTBopax

Coaep:xxanue yueOHOro MaTepuaJia

PactBopenne kak (Qu3uko-xuMudeckuii mporecc. PactBopel. CrocoObl MPUTOTOBIICHUS
pactBopoB. PacTBOopuMOCTb. MaccoBasi J0isl pacTBOpEHHOTO BemecTBa. CMBICT TOKas3aTess
NpeJeIbHO JIONMYCTHMOM KOHIICHTPAIIMU M €ro HUCIOJIb30BAaHUE B OLEHKE SKOJIOTHYCCKON
0€30I1aCHOCTH.

[IpaBuna 5KOJOTMYECKU 11€1€CO00PAa3HOro MOBEACHUS B OBITY U TPYHOBOW AEATENbHOCTH B
LEeJISIX COXpPaHEHMsI CBOEro 3JI0pOBbS U OKpPYXKAIOIIEW MPUPOAHOM Cpeibl; OMacHOCTh
BO3JCICTBUS HAa JKHUBBIE OpPraHMU3MBbl OINPEICIECHHBIX BewlecTB. PelleHue NpaKkTHKO-
OpUEHTUPOBAHHBIX pACUYETHbIX 3aJaHUl Ha pacTBOPBL, MCIOJIb3yeMble B OBITOBOM U
IIPOU3BOJICTBEHHON JEATEIBHOCTH YEJIOBEKA.

JlabopaTopnasi padora «IIpurorosiienne pacreopoB»

[IpurotoBneHne pacTBOPOB 3aJaHHOW (MaccoBoM, %) KOHLEHTpauuu (C MPAKTHKO-
OPUEHTUPOBAHHBIMU BOIIPOCAMH) U ONPEAEIEHUE CPEABI BOJHBIX PACTBOPOB.

Pemenue 3a1ay Ha MPUTOTOBIIEHUE PACTBOPOB.

OK 2, 0K 3, OK 4,
OK 5,0K 6,0K 7,
OK 8

Pa3nes 7. Xumus B ObITY M IPOM3BOACTBECHHOM JeATEJbHOCTH Y€JI0BEKA

Tema 7.1.
XuMmus B ObITY U
IIPOU3BOJICTBEHHOU
NesITeIbHOCTH YeJIOBEKa

Conep:xanue yueOHOro MaTepuaJia

Hogeilimme n0CTHKEHUS XHUMUYECKOM HAYKM M XUMHYECKOM TEXHOJIOrMU. Poib XxumMuum B
00ecreYeHn JKOJIIOTUYECKOM, DJHEPreTUYeCKOM W TMHIIEeBOH O€30MacHOCTH, pa3BUTUU
MeauiiHbL. [IpaBuiia moucka M aHajan3a XUMUYECKON MHGOPMAINN U3 Pa3THYHBIX UCTOYHUKOB
(Hay4Has U yueOHO-Hay4YHas JINTEepaTypa, CpeaCcTBa MaccOBOi HH(popMaInu, cetb HTepHEeT).

OK 6, 0K 7, OK 8
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IIpakTH4eckne 3aHATHA

[Touck n aHanM3 KecoB O NPUMEHEHNH XUMUYECKUX BELIECTB M TEXHOJIOTUH C yueToM OyayIuen
npoeCCUOHATBHON  JESITEIbHOCTH 0 TeMaM: BaKHEHIIME CTPOUTEIbHBIE MaTepHAalIbL,
KOHCTPYKLMOHHBIE MAaTEPHaJIbl, KPACKH, CTEKIIO, KEPAMHKA, MAaTEPUAJIbI Ul DJIEKTPOHUKH, HAHO
MaTepuaybl, TEKCTUJIBHBIC BOJIOKHA, MCTOYHUKHA DHEPIUM, OPraHUYECKHUE U MHUHEPAJIbHbIC
y100peHus, IeKapCTBEHHbIE BEILIECTBA, OBITOBAsI XUMHUS.

3ammra: IlpencraBieHue pe3ynbTaToB peUIeHHs KeHWcoB B (opMe MHMHHU-AOKIAna C
Mpe3eHTalueH.

IMpome:xkyTouHasi arrectanusi| 2
Bcero 3a II cemectp| 38
Bcero:| 72
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3. YCJIOBUA PEAJIMBALINU YYEBHOI'O NIPEJIMETA

3.1. TpedoBaHusi K MUHUMAJBLHOMY MaTEePUATILHO-TEXHHYECKOMY 00ecredeHHIo

Peanmzanus ydyeOHOro mnpeamera XuWMHs TpEIIoNaraeT Hajludne KaOMHETa eCTeCTBEHHO-
HAyYHBIX ¥ MATEMAaTHYCCKUX YUCOHBIX MPEIMETOB, U JUCIIUTLINH.

YyebHoe oOOpymoBaHMe: paboume MecTa OO0ydarmmxcs, pabodee MECTO MperojaBaTes,
MapKepHast JOCKa.

Y4eOHO-HArIISAIHbIE TTOCOOUS: KOMIUIEKThl YUY€OHO-METOINYECKUX MaTepHajioB M METOUYe-
CKUX MTOCOOUH, CTEH/IbI, TUIAKATHI.

TexHuueckue cpeacTBa: HOYTOYKH C BBIXOJIOM B ceTh MIHTEpHET, MEPEHOCHOM MPOEKTOp, Mar-
HUTO(OH, ayAMOKOJIOHKH, KpaH.

3.2. HNudopmanuonHoe odecrieueHue 00ydeHHus

Ilepeyenb pexoMeHayeMbIX Y4eOHbIX H31aHui, VHTepHeT-pecypcoB, JONOJHHUTEILHOM
JUTEPaTyphbl

[leyaTHble U3IaHUS HE UCTONB3YIOTCS. YUeOHBINA MpPeaMET NOTHOCThIO 00eCeueH 3IEKTPOH-
HBIMH U3JIaHUSIMHU.
OcHoBHas IuTeparypa:

1. MapreimoBa T. B. Xumusa: ydyeOHMK M NpPaKTHUKyM JJIsi CpPEAHEro MpodeccrnoHalbHOTO
oOpazoBanus / T. B. MapreinoBa, . B. ApramonoBa, E. b. ['onyHoB; mox ob6meii penakuueii T. B.
MapTpeiHOBOH. - 2-¢ u3m., uchp. u gomn. — M.: IOpaiit, 2023. - 368 c. Tekcrt: 3JeKTpOHHBIA //
OopazoBarenbHas miardopma FOpaiir [caiit]. - URL: https://urait.ru/bcode/511690.
2.  Xummus: yueOHHK as cpemHero npodeccruoHanbHoro odpaszoBanus / FO. A. JleGenes, I'. H.
®anees, A. M. I'ony6es, B. H. [llanoBan; nox obmieit penakuueii I'. H. daneesa. - 2-e uza., nepepad.
u jior. - Mockga: U3natensctBo FOpaiit, 2023. — 431 ¢. URL: https://urait.ru/bcode/513073.

JlomoJIHUTeIbHAS JIUTepaTypa:
1.  Amn¢unorenosa U. B. Xumus. bazoselit ypoenb: 10-11 knaccel: yueOHUK Ui CpeHET0 00IIero
obpazoBanus / . B. Aupunorenosa, A. B. baokos, B. A. [TonkoB. - 2-¢ u3x., ucrp. u gon. — M.:
FOpaiit, 2023. - 290 c. Tekct: anexkrponnsiii / URL: https://urait.ru/bcode/530422.
2. AmapueB A. M. OOmas u HeopraHwdeckas Xumwus. JlaOopaTOpHBIA MPAKTUKYyM: ydeOHOE
nocobue Ans cpenHero npodeccuoHanbHoro oopaszosanus / A. M. Amapues, A. A. Kazakosa, JI. B.
[lleBHunbIHA. - 2-¢ W3M., ucnp. u jom. - M: FOpaiir, 2023. - 159 c. TekcT: 3MeKTpOHHBIN //
Oo6pa3oBatenpHas miardopma IOpaiir [caiit]. - URL: https://urait.ru/bcode/5145609.
3. Tymuxwn E. M. Xumusa. B 2 4. Yacte 1. OOmas u HeopraHwdyeckass XUMHS: y4eOHUK st
cpeanero npogdeccruonanbHoro oopazosanus / E. Y. Tynukun. - 2-e usn., ucnp. u gon. — M.: KOpaiir,
2023. — 385c. - (IIpodeccuonampHoe oOpazoBanme). - ISBN 978-5-534- 02748-8. - Tekcr:
anekTpoHHsIi // O6pa3oBarenpHas miardopma KOpaiir [caiit]. - URL: https://urait.ru/bcode/513730.
4., Tynukun E. U. Xumus. B 2 4. Yacte 2. Opranuueckas XUMHS: YYEOHHMK JUIsI CPEIHEro
npodeccuonanbHoro oopazoBanus / E. M. TynukuH. - 2-e u3z., ucnp. u gon. — M.: FOpaiit, 2023. —
197 c. - (ITlpodeccuonansHoe oOpazoanue). URL: https://urait.ru/bcode/513731.
5.  Xwumusa. 3amauHuk: ydeOHOe mocobue ans cpeaHero mnpodeccHoHalbHOTO o0pazoBaHus /
1O. A. Jlebenes [u np.]; mox obmeit pemakiuen I'. H. ®@ageeBa. — M.: IOpaiit, 2023. - 236 c. -
(ITpodeccuonansHoe obpazoBanue). - TekcT: 3nekTpoHHbIH / OOpa3oBatensHas miatdopma FOpaitt
[caitT]. - URL: https://urait.ru/bcode/513091.
6. Xumusa: yueOHMK mans cpeaHero mnpodeccuonanbHoro oobpasosanus / 1O. A. JleGenes,
I'. H. ®aneer, A. M. T'ony6es, B. H. [llanoBair; mox obmeit penakmueit I'. H. ®aneera. - 2-¢ usgm.,
nepepad. u gom. - M.: FOpaiit, 2023. - 431 c. - (IlpodeccuonanbHoe obpazoBanue). Tekcr:
anekTpoHHbIH // Obpa3oBarenbHas miardopma FOpaiit [caiit]. - URL: https://urait.ru/bcode/513073.

IIpodeccuonanbubie 6a3bl JAHHBIX U HH(OPMALMOHHBbIE pecypchl ceTu UHTepHeT:
1.  HayuHo-momymnsipHbIi xKypHan «XuMHUs U Ku3Hb» https://hij.ru
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https://urait.ru/bcode/511690
https://urait.ru/bcode/513073
https://urait.ru/bcode/530422
https://urait.ru/bcode/514569
https://urait.ru/bcode/513073

2.  Hayuno-Teopernueckuii 1 METOUUECKUH sKypHaAI «XUMUS B mkone» https://hvsh.ru

3. Tlopran dyHIaMEHTAIBHOTO XWMHUYECKOro oOpa3oBaHusi Poccun. Hayka.
TexHonoruu. DnekTpoHHas Oubauorexa no xumun https:// www.chem.msu.su

4.,  Xwumusa. O6pa3oBaTeIbHBIA CAUT M1 MIKOJIBHUKOB http://hemi.wallst.ru

5. Dnexrponnas 6ubnanorexa PI'TY https://liber.rsuh.ru/ru

6.  DOnexrponnsii pecypc: OBC «3nanmym» http://znanium.com

7. DnextponHslii pecype: OBC «tOpaiit» https://urait.ru

O6pa3zoBaHue.
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4. KOHTPOJIb 1 OHEHKA PE3YJBbTATOB OCBOEHHUSA YYEBHOI'O IPEIMETA

KoHnTpoJib ¥ oleHKa pe3yabTaToB OCYIIECTBIIACTCA NPENOAAaBATENEM B IIPOLECCE IIPOBEACHHUS
TEOPETUYECKUX U IPAKTUYECKUX 3aHATHH, a TakkKe 3aHATUH B (opMe IMpPaKTUYECKOH MOArOTOBKH,
HaNpaBJICHHBIX HAa (OPMHUPOBAHKE OOIIMX U MPAKTHYECKUX KOMIIETEHIIHIA:

Oo6masi/npodeccuoHaIbHAS KOMIIETEHIUA

T oneHoYHBIX MEePONPUATHH

OK 2.Opranu3oBbiBaTb COOCTBEHHYIO JESATEIHLHOCTD,
BBIOMpATh TUIIOBBIE METOJbl M CIHOCOOBI BBIMOJIHEHUS
npodeccnoHambHBIX 3ajad, OLICHUBATD ux
3(PEKTUBHOCTD U KA4€CTBO.

OK 3.1lpunumaTtes  pemieHus B  CTaHAAPTHBIX U

HECTaHJAPTHBIX  CHUTyallUsX MW HECTH 3a HHX
OTBETCTBEHHOCTb.

OK 4.OcymiecTBisiTh ~ HOUCK UM HCIOJb30BAHUE
nHpopManuu, HeoOXoguMor g dPPeKTUBHOTO
BBITIOJTHEHUS npohecCUOHATBHBIX 3amad,
pohecCHOHATBHOTO M TMYHOCTHOTO Pa3BUTHSL.

OK 5.Hcnonb30Bath nH(pOpMaIMOHHO-
KOMMYHHKAI[MOHHBIE TEXHOJIOTHH B
npodeccHoHaNbHOM e TENbHOCTH.

OK 6.PaboTtath B KOJNJIEKTHBE W B  KOMAaHJE,

3¢ (deKkTUBHO 00IIaThCcsl ¢ KOJUIEraMH, PYKOBOJICTBOM,
MTOTPEOUTEIISM.

OK 7.bpate Ha ce0si OTBETCTBEHHOCTh 3a palbOTy
YJIEHOB KOMaHIbl (NOJYMHEHHBIX), 3a pe3yJbTaT
BBITIOJTHCHUS 3a/IaHU .

OK 8.CamocrosiTenbHO OTpeeNsATh 3a/1a4uu
npoeCCHOHATBHOTO W JIMYHOCTHOTO  Pa3BUTHS,
3aHUMAThCS camMo00pa3oBaHHEM, OCO3HAHHO

IIJTaHUPOBATH ITOBBIIICHUEC KBaJ'II/I(bI/IKaIII/II/I.

—  YCTHBIH OIIpOC;

—  (pOoHTAIBHBII OMPOC;

—  OLEHKa CaMOCTOSITEITbHBIX u
KOHTPOJILHBIX padoT;

—  HaOIoJIeHUe 3a XOJIOM BBIMOJIHEHUS
nabopaTOpHBIX padoT;

—  OLCHKA BBIMOJHEHHS J1a00pPaTOPHBIX
pabor;

—  OLEHKa IIPaKTUYECKHUX pabot
(pemieHUsT KAa4YeCTBEHHBIX, PACUYETHBIX,
npopeCCUOHATIBHO  OPUEHTHPOBAHHBIX
3a/1a4);

—  OLEHKA TeCTOBBIX 3aJaHUM;

— OLEHKAa BBIIOJHEHUS JOMAIlHUX U
CaMOCTOSITENIbHBIX paboT;

— HaOJoJleHWe U OlleHKa paboT Ha
CTyIeHYEeCKOH KOH(epeHIny;

WUTOTOBBIN OMPOC.
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