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1. ITACHHOPT ITPOI'PAMMBI YYEBHOI'O ITIPEJIMETA
Xumus

1.1 OoaacTs npuMeHeHHs1 padoyeil MPOrpaMMbl

PaGouas mnporpamMma ydeGHOro mnpeaMera XHUMHUS SBISETCS 4YacTblo 00pa30BaTENIbHOM
nporpamMbl  (OII) CIIO nHa 6a3e ocHOBHOTO o0mero oOpa3oBaHUSI — MPOTPAMMBI MOJATOTOBKU
crienanucToB cpennero 38eHa (IIICC3).

[Iporpamma y4eOHOTO MpeaMeTa MOMKET HCIONb30BAThCS JAPYIUMH  MPO(hecCHOHAIBHBIMU
00pa30BaTeIbHBIMU OpPraHU3ALMAMHU, PEATU3YIOUIMMU 00pa30BaTENIbHYIO IPOrPAMMY CPEIHET0 00ILEero
oOpa3zoBanus B npenenax ocsoeHuss OII CIIO Ha 6a3e ocHOBHOro 0o0LIEro 00pa3oBaHus — IPOrPaMMBI
MOATOTOBKH criennannctoB cpeanero 3seHa (IITICC3).

Pabovas mporpamma yueOHOTO peMeTa MOKET OBITh aIaTHPOBAaHA JJIsi O0YUECHUsI MHBATUIOB U
JIMILL C OFPAaHUYEHHBIMU BO3MOKHOCTSIMU 310POBBSI.
1.2. MecTto y4eOHOro npeaMeTa B CTPYKType 00pa3oBaTe/IbHOM MPOrpamMMbl: Y4eOHBIN MpeIMeT
VII.O7 Xumus sBisercss 00s3aTelabHOM 4acThio 0011e00pa30oBaTeIbHOIO LMKIA 00pa3oBaTeIbHOM
nporpammsl B cootBeTcTBUU ¢ PT'OC COO u ®I'OC no cnenuansHoctu 40.02.04 FOpucnpyneHuus.
1.3. Hean n niaHupyemblie pe3y/ibTaThl 0CBOEHUSI y4eOHOI0 IpeMeTa:
1.3.1. Heas yuedHoro mpeamera: QopMupoBaHHE Yy OOYYArOUIMXCS XHMHYECKOH COCTaBISIOLICH
€CTeCTBEeHHO-HAYYHOH KapTHHBI MUPA KaK OCHOBBI IIPHHSATHUS PELICHUH B )KM3HEHHBIX U IIPOU3BOJICTBEHHBIX
CHUTYalUsIX, OTBETCTBEHHOTO ITOBE/ICHUS B TIPHPOIHOM cpejie.
1.3.2. IlnaHupyemble pe3y/bTaThbl OCBOEHHUSI Y4eOHOI0 MpeMeTa:

B pe3ynbraTe 0CBOGHUS IUCHUIIIMHBI 00YYarOLIUics JOKEH yMeTh:
—  Ha3bIBaTh U3y4YEHHbIE BEUIECTBA 10 «TPUBHAIBLHON» MM MEXAYHAPOAHON HOMEHKIIATYPE;
—  ONpEAeNATh: BAJIEHTHOCTb U CTENEHb OKUCICHHUSI XUMHUYECKHUX 3JIEMEHTOB, TUIl XUMUYECKOU CBA3U
B COCIMHEHMAX, 3apsA] MOHA, XapaKTep Cpelbl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COCIUHEHMH,
OKHUCJIUTEIb W BOCCTAHOBMTEJb, NPHUHAUICKHOCTb BEIIECTB K PA3JIMYHBIM KJlaccaM OpPraHUYECKUX
COE€IUHEHMI;
—  XapakTepHu30BaTh: 3JEMEHTHl MaJlbIX MEpPUOJIOB MO HMX IOJOKEHHUIO B MEPUOJUYECKON CUCTEME
JI.. MenneneeBa; oOmMe XHMHYECKHE CBOMCTBA METAJUIOB, HEMETAJJIOB, OCHOBHBIX KJIAacCOB
HEOPraHMYeCKUX M OPraHWYECKUX COEIMHEHMH; CTpOEHHE U XUMHMUYECKHE CBOMCTBA HM3yYEHHBIX
OPraHUYECKHX COCIMHEHUH;
—  OOBACHATBH: 3aBUCUMOCTH CBOWMCTB BELIECTB OT MX COCTaBa M CTPOEHUS; MPUPOJY XUMHUYECKOU
CBSI3M (MOHHOHM, KOBAJEHTHOM, METaJUIMYECKON), 3aBUCUMOCTb CKOPOCTH XMMHUYECKOH peakiuu Hu
MOJIO’KEHUS XMMHUYECKOTO paBHOBECHS OT Pa3IMUHBIX (PaKTOPOB;
— TPOBOAMTH CAMOCTOSITENIbHBIA MOUCK XMMHMYECKOW MH(POPMALMU C HMCIIOJIB30BAaHHEM PAa3JIMYHBIX
UCTOYHUKOB (HaY4YHO-TIOMYJSPHBIX H3JaHUN, KOMIBIOTEPHbIX 0a3 JaHHBIX, pecypcoB MHTepHera);
MCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIIOTUU JUIsl 00pabOTKH U Nepefayd XMMUYECKON MHpOopMaIu, 1
ee MpeJICTaBIeHHs B Pa3InYHbIX (hopMax.

B pe3ynbraTe u3yueHuss XumMuu Ha 0a30BOM YPOBHE 00y4arOIUNCS JOKEH 3HATH/ TIOHUMATD
— B@XHEHIINE XMMUYECKHE TMOHATHSA: BEUIECTBO, XWUMHUYECKUH HIEMEHT, aToM, MOJIEKYyIa,
OTHOCHUTEJIbHBIE aTOMHAsi U MOJIEKYJSIpHAs MAaccChl, MOH, AJIOTPOMHMsI, U30TOIbI, XUMHUECKasi CBS3b,
AIIEKTPOOTPHUIIATEILHOCTh, BAJEHTHOCTb, CTENEHb OKHCIEHHUS, MOJb, MOJISIpHAs Macca, MOJIIPHBIH
00BbeM, BEIIECTBA MOJEKYJISIPHOTO M HEMOJEKYISIPHOIO CTPOEHUS, PACTBOPHI, JJEKTPOIUT U
HERJIEKTPOJIUT, AJIEKTPOJIUTHYECKAsT JAHUCCOLMALNS, OKHCIUTEIb W BOCCTAHOBUTENb, OKHCIIEHHE H
BOCCTaHOBJICHHE, TEIJIOBOI 3(PQEKT peakiuu, CKOPOCTb XUMHUYECKONW PeaKIMU, KaTallu3, XUMUIECKOe
paBHOBECHE, YIIIEPOIHBII CKelleT, GyHKIMOHAIbHAS TPYIIa, H30MEpHsl, TOMOJIOTHS;

— OCHOBHBIE 3aKOHBI XMMMH: COXPAHEHHUS MAcChl BEUIECTB, IMOCTOSIHCTBA COCTaBa, MEPUOINYECKUI
3aKOH;

— OCHOBHBIE TEOPUM XHUMHUHU: XUMHUYECKOW CBS3H, DJIEKTPOJUTHYECKON JHMCCOLMALUU, CTPOCHHUS
OPraHUYECKUX COCTUHECHUH;

— B@KHEHIINE BEIIecTBa M MaTepHajbl: OCHOBHBIC METAUIbI M CIUIABBl; CEpHAsi, COJSHASA, a30THAs U

YKCYCHasi KHCIIOTBI;, IIEIOYH, aMMHaK, MUHEpaIbHBIC yIOOpECHMs, METaH, ITHICH, alleTUJIeH, OEH301,
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9TaHOJ, JKHUPBL, MbLIA, TJIOKO3a, caxapos3a, KpaxMmai, Kierdarka, O€JlKH, HCKYCCTBEHHbIE H
CUHTETUYECKHUE BOJIOKHA, Kay4yKH, IJIACTMACCHI;
B pesynbraTe u3yuyeHUss XUMUK OOYYAIOUIUIICS JTOJDKEH HCIOIb30BaTh MPHOOPETEHHbIE 3HAHUS
Y YMEHUS B IPAKTHYECKOM J1esiTeIbHOCTH U [TOBCETHEBHOM KU3HU JUIS:
— 00BsACHEHUS! XUMUYECKUX SBJICHUH, MPOUCXOIALINX B IPUPOJIE, OBITY U Ha IPOU3BOJICTBE;
— OIpEAeNICHUs] BO3MOXHOCTH IMPOTEKAHUS XUMUYECKHUX IPEBPAILCHUN B Pa3IMYHBIX YCIOBUSX HU
OLICHKH UX TOCJIECTBUN;
— DKOJIOTMYECKH I'PaMOTHOI'O IIOBEJICHUS B OKPYKAIOIIEH cpene;
— OILICHKM BIIMSHUS XMMHUYECKOT'O 3arpsi3HEHUsI OKPYXKaroIle cpeibl Ha OpraHu3M 4eoBeKa U Jpyrue
JKUBBIE OPTraHU3MBI;
— Oe3omacHOro oOpamieHuss C TOPIOYMMH W TOKCHYHBIMH  BEIIECTBAMH, JIADOPATOPHBIM
000pyI0BaHUEM;
— MPUTOTOBJICHUS PACTBOPOB 3aJJaHHON KOHIICHTPAI[MHU B OBITY M HA MIPOU3BO/ICTBE;
— KPUTHYECKOW OIICHKH JOCTOBEPHOCTH XUMHYECKOW HH(pOpMalUU, MOCTYMAIEed U3 Pa3HbIX
HMCTOYHHUKOB.
OcBoeHue conaepxkaHusi y4yeOHOro TmpeaMera oOOeCleyuBaeT JOCTHIKEHHE OOYyJaronIMMUCs
CJEYIOLIUX PE3yJIbTATOB:
JIMYHOCTHBIX
—  0CO3HaHHE 00YUYaIOIIUMUCS POCCHUICKON rPaXKIaHCKOW IACHTUYHOCTH;
— TOTOBHOCTb K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIPE/IEICHUIO;
—  HaJIM4Yue MOTUBALMU K O0YYEHUIO U JIUMYHOCTHOMY Pa3BUTHIO;
—  LIeJICHAIIPaBJIEHHOE Pa3BUTUE BHYTPEHHEW MO3ULIMU JIUYHOCTU HA OCHOBE AYXOBHO-HPABCTBEHHBIX
LIeHHOCTeN HapoaoB Poccuiickoit denepanny, HCTOPUUECKUX U HAMOHAIbHO-KYJIBTYPHBIX TPAJULIHM,
dbopMUpOBaHHE CHUCTEMBl 3HAUMMBIX [EHHOCTHO-CMBICIOBBIX YCTaHOBOK, aHTHKOPPYILHOHHOTO
MHUPOBO33pEHUS, IPABOCO3HAHUS, SKOJOTUYECKONW KYIbTYpPbl, CIOCOOHOCTH CTaBUTb LIEIH U CTPOUTH
JKU3HEHHBIE IJIaHBI;
MeTanpeaMeTHbIX:
—  OCBOGHHBIE OO0YYAIOUIMMHCSA MEXKIIPEIMETHBICTIOHATHSI ¥ yHUBEpCalbHble y4yeOHble JefcTBUA
(perymnsTHUBHBIE, TO3HABATEIbHBIC, KOMMYHUKATUBHBIE),
—  CIHOCOOHOCTh MX HCIOJb30BaHUS B II03HABATENbHOM M COLMAIBHOM MpPAaKTHUKE, TOTOBHOCTh K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M  OCYIIECTBICHHIO YYEOHOW JIeATENbHOCTH, OpraHU3aluU
y4eOHOTO0 COTPYAHHYECTBA C TMEJAarorMYecKuMu pabOTHUKAMU W CBEPCTHHKAMH, K YYacTHIO B
MOCTPOECHUN MHAMBHUAYaAJIbHON 00pa30BaTeIbHON TPAEKTOPHH;
—  OBJaJIeHHE HaBbIKAMU y4eOHO-HCCIIE0BATENBCKOM, MPOSKTHON M COLMATBHOM NeATeTbHOCTH;
NpeJIMeTHbIX:
—  cpOpMHUPOBAHHOCTh TMPEACTABICHUM: O XUMHUYECKOW COCTABJISIONIEH €CTeCTBEHHOHAYYHOU
KapTUHBI MUPa, POJIM XUMUH B TIO3HAHUU SBJICHUN MPUPOJIBI, B (GOPMUPOBAHUH MBIIIJICHUS U KYJIbTYphI
JUYHOCTH, €€ (PYHKIMOHAIBHOM TpaMOTHOCTH, HEOOXOIAMMOM AJsl peUIeHUs MPaKTHYECKUX 3ajad U
HKOJIOTMYECKH 00OCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cperie;
— BJAJICHHE CUCTEMOM XUMHYECKMX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJATalolUe MOHITHS
(XMMUYECKHUI 3JIEMEHT, aTOM, JJIEKTPOHHAsI 000JI0YKa aToMa, S-, P-, d-3JeKTpOHHBIE OPOUTAIN aTOMOB,
WOH, MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTh, CTENEHb OKUCICHMS, XUMHUYECKas CBS3b,
MOJTIb, MOJISIpHAsI Macca, MOJISIPHBIM 00BEM, YIJIEPOJIHBIN CKeJeT, (PyHKIMOHATbHAS TPYIINa, PaJrKal,
M30MEPHUsI, U30MEPBI, TOMOJIOTUYECKUHN PsAJl, TOMOJIOTH, YII€BOJOPO/IbI, KUCIOPOI- U a30TCOJIEprKallue
COEIMHEHUs, OMOJIOTMYECKH AaKTHUBHBIE BeLECTBA (YIJIEBOABI, >KUPBI, OEIKH), MOHOMEp, IMOJIUMEp,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHMS, KpUCTATIMYECKas pelieTKa, THUIIb
XUMHUYECKHX pPEaKUUi (OKUCIUTEIbHO-BOCCTAHOBUTENIbHbBIE, JK30- M JSHAOTEPMHUYECKUE, PEaKIHH
MOHHOTO OOMEHa), pacTBOp, OJIEKTPOIMUTHI, HEIIEKTPOIUTHI, AIIEKTPOJUTHYECKAss JUCCOIHAIINS,
OKHUCJIUTEb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKOW PEAKIMH, XMMHUYECKOE PAaBHOBECHUE), TEOPUHU U
3aKOHBI (TEOpPHST XWMHUYECKOTO CTPOEHHUs opraHudeckux BemectB A.M. byrnepoBa, Tteopus
ANEKTPOIUTUYECKON auccounanuu, nepuoauyeckui 3akon .M. MenneneeBa, 3aKOH COXpaHEHHS
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Macchbl), 3aKOHOMEPHOCTH, CUMBOJHMYECKUH S3bIK XMMHUH, (PAKTOJIOTMYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIy4eHUH M 0€30MaCHOM HCIMOJIb30BAaHUM BAKHEUIIMX HEOPraHMYECKUX M OPraHMYECKHX
BEIIECTB B OBITY U IPAKTUYECKOH eSTEIbHOCTH YEIOBEKa;

—  copMHPOBAaHHOCTh YMEHHI BBISBIATH XapaKTepHbIE MNPU3HAKM W B3aWMOCBS3b HM3yYEHHBIX
MOHATHUH, TPUMEHATh COOTBETCTBYIOIINE TOHSATHS IIPH ONMCAHUHN CTPOSHHS U CBOWCTB HEOPTaHUYECKUX
U OpPraHMYEeCKUX BEILIECTB M MX IPEBPAILEHUI; BBIABIATH B3aUMOCBS3b XMMHMYECKMX 3HAHUH C
HNOHATUSAMH U TPEACTABICHUSMH IPYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB;

— cOpMHPOBAaHHOCT ~ YMEHMM  MCIIOIB30BaThb HAUMEHOBAaHMS ~ XUMMUYECKHUX  COCIUHEHUH
MEXYHApOJAHOI'0 COK03a TEOPETHUECKON M NPUKIIAJHOW XUMHH U TPUBUAJIbHBIC HA3BaHUS BaXKHEHUIIMX
BEIIECTB (ITHJICH, alleTUICH, IIIHLEpHH, GeHo, Gpopmanbaerny, ykCycHast KHCIO0Ta, TIUIMH, YrapHbIi
ra3, yrjieKHCiblid ra3, aMMMak, TalleHas H3BeCTb, HEralleHas M3BeCTb, NHUTbEBAs COAA U JPYIHX),
COCTaBIJIATH (DOPMYJIBI HEOPTAaHUYECKHX U OPTaHWYECKUX BEIIECTB, YPABHEHUS XUMHUYECKUX PEAKIIHA,
OOBSICHATE  MX  CMBICHI; IOATBEPXKJIATb  XapaKTepHble  XMMHMYECKHE  CBONCTBA  BEILECTB
COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMH U 3aIUCAMHU YPaBHEHUH XMMHUYECKUX PEaKIUii;

—  cOopMHUPOBAaHHOCTh YMEHMH YCTaHABIMBATh HPUHAIJIEKHOCTh H3YyYCHHBIX HEOPraHMYECKHX H
OpPraHMYECKUX BEILECTB K OIpPENeIEHHbIM KjaccaM U TpyIIaM COCIMHEHHH, XapaKkTepu3oBaTh HX
COCTaB M BaXHEHWIIWE CBOMCTBA; OMPEACTATh BHJIBI XUMHUYECKHX CBsI3eH (KOBaJeHTHAs, MOHHAs,
METaJUIN4YecKas, BOAOPOJHAs), THUIBl KPUCTAUIMYECKMX pPEIIEeTOK BELIECTB; KJIACCU(PHUIMPOBAThH
XUMHYECKHE PEAKIINH;

— BJIQJICHHE OCHOBHBIMH METO/JaMH HAy4YHOI'O IIO3HAHUS BEUIECTB U XUMMYECKUX SBICHUN
(HabnroieHHe, U3MEPEHHE, SKCIIEPUMEHT, MOJIEIUPOBAHUE);

—  copMHPOBaHHOCTH YMEHUH MPOBOJUTH PACUYETHl MO XUMHUYECKUM (opMyiaM M ypaBHEHHIM
XMMHUYECKHX PpEeakUuil ¢ HUCMOIb30BaHUEM (PU3MYECKHX BEJIMYMH, XapaKTEPHU3YIOLIMX BEIIECTBAa C
KOJINYECTBEHHON CTOPOHBI: Macchl, oObeMa (HOpPMAJbHBIE YCIOBHS) Ta30B, KOJWYECTBA BEIIECTBA;
UCIOJIb30BaTh CUCTEMHbIE XUMHUYECKUE 3HAHUS JJIS MPUHATHUSA PELICHUH B KOHKPETHBIX XU3HEHHBIX
CUTYAaIIUsX, CBI3aHHBIX C BEIIECTBAMH U UX MIPUMEHEHHEM;

—  c(opMHUPOBAHHOCTh YMEHMH TUIAHUPOBATH U BBHIOIHATh XMMUYECKHI SKCIIEPUMEHT (TIpEeBpaIEeHUs
OpPraHMYECKHX BEILECTB MPU HarpeBaHUU, MOITYUYE€HUE 3TUICHA U U3yYCHHE €r0 CBOMCTB, KaUeCTBEHHbIE
PEaKIMy Ha allbAETH/IbI, KpaXMaJl, YKCYCHYIO KUCIIOTY; IeHATypanus OEIKOB IPU HarpEeBaHHH, I[BETHEIC
peakuuyu OeJKOB; IMPOBOJAUTH PEAKIMM HOHHOTO OOMEHa, OMpPENeNsATh Cpely BOAHBIX PacTBOPOB,
Ka4eCTBEHHBIE PEaKInH Ha cynb(dar-, KapOOHAT- M XJIOPUA-aHHOHBI, HA KaTHOH aMMOHHS; pEIIaTh
HKCIEpUMEHTANIbHbIE 3a7aud 1Mo TemMaM «MeTamib» 1 «HeMeTamib») B COOTBETCTBUU C IpaBUIIaMHU
TEXHUKA O€30MacHOCTH TpH OOpalmleHWHd C BeulecTBaMH H  JabOpaTOpPHBIM  000pYIOBaHHEM;
OpPEACTaBIATh  Pe3ylbTaThl  XMMHUYECKOrO  S3KCIepUMeHTa B (opMe  3amMcu  ypaBHEHUH
COOTBETCTBYIOIINX Peakuuii ¥ (GOpMyaHpOBaTh BEIBOJBI HA OCHOBE 3TUX PE3YIIHTATOB;

—  copMHPOBAaHHOCTh YMEHHUS AHAIU3UPOBATH XUMHUYECKYIO HMH(POPMAIIUIO, OTYyYaeMyl0 U3 Pa3HbIX
UCTOYHHUKOB (CpesICTB MaccoBOl nHpopMmaiuu, cetb IHTepHeT u ipyrue);

—  copMHUPOBAHHOCTH YMEHHI COONIOZATh MPaBHJIa YKOJOTHYECKU IEIECOO0PA3HOTO MOBEICHUS B
OBITY W TPYIOBOH JEATEIBHOCTH B IIENSX COXPAHEHHUSI CBOETO 3I0POBBS W OKPYXKAIOMIEH MPUPOTHOM
CpeZbl; YIUTHIBATh ONMACHOCTh BO3/EHCTBHS HA JKUBbIE OPTaHU3MBI ONPEIEICHHBIX BEIECTB, MOHUMAs
CMBICJI [TOKA3aTeNs MPEIEIbHON JOIMYCTUMON KOHIIEHTPALUH;

— s o0y4aroImuxcst ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMHU 3]I0POBbsI: C()OPMHPOBAHHOCTh YMEHUS
INPUMEHSATH 3HaHUS 00 OCHOBHBIX JTOCTYITHBIX METOJIaX MMO3HAHMUS BEIECTB U XMMUYECKHX SIBICHUH.

Oco0oe 3HaueHue yuyeOHbIN IpeaMeT UMeET IpHu (POPMHUPOBAHUH U Pa3BUTHUU:
— 00X KOMIETEHIIHIA:

Kon HaumenoBaHune KOMIIETEHIINH
KOMIIETEHIINH
OK 01 [ToHMMaTh CYIIHOCTh M COLMAJIbHYIO 3HAYMMOCTh CBOeW Oynymieil mpodeccun,
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MPOSIBJISITH K HEM YCTOWYUBBIN MHTEPEC.

OK 02 OpraHu3oBbIBaTh COOCTBEHHYIO JIEATEIBHOCTh, BBHIOMpATh THUIIOBBIE METOIBI H
CHOCOOBI BBIMOJIHEHUS POdECCHOHAIbHBIX 33/1a4, OLEHUBATh X 3(P(PEKTUBHOCTD
Y Ka4eCTBO.

OK 06 PabGorate B KomekTHBE M KOMaHae, 3(P(HEKTUBHO OOMATHCA C KOJIJICTaMH,
PYKOBOJICTBOM, MIOTPEOUTEISIMU

OK 10 Co0biro1aTh OCHOBBI 3JI0POBOTO 00pasa KU3HH, TPEOOBAHUS OXPAHBI TPYAA.




2. CTPYKTYPA U COJEPKAHUE YYEBHOI'O ITPEJIMETA

2.1. O0beM y4eOHOro npeaMera ¥ BUIAbI 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 MOATOTOBKU 4
MIPOMEXKYTOUHASI aTTECTAIUS 2

IIpomexyTounas arrecrauus B popme: nudpepeHnpoBaHHOTO 3a4eTa




2.2. TeMaTH4yeCKMil IJIAH U COJAepP:KaAHMEe YUeOHOI0 MpeaMeTa

HaumenoBanue Copep:xaHue y4eOHOI0 MaTepuasa, IPaAKTHYECKHe 3aHATHUS, CAMOCTOsITe/IbHAast padora | O0bém| @opmupyeMble
pa3aesioB U TeM 00yJamuxcs 4acoB o01mume u
npogeccuoHaIbHbIE
KOMIIeTeHIIUH
1 cemecTp 34 |OKO0I1, 0K 02, OK 06
Beenenue. Copaepxxanue yueOHOIro MaTepuasa 2 OK 01
XUMHS 1 METO/IbI Pone n mecto npeamera Xumusa B ydyeOHoM mpouecce. Ilenu 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 ocBoeHuu npodeccuit CIIO m cnernmansHOcTet CIIO TexHHWYECKOTO
npoduist mpodheccuoHaILHOTO 00pa30BaHMS.
Pa3nen 1. OcHOBBI CTPOEHMS BellleCTBA 6 OK 01, OK 02
Tema 1.1. Copaepxxanue yueOHOro MaTepuasa 2 OK 01
Crpoenne aTomoB CoBpeMeHHass MOJieNib cTpoeHHsI aroMa. CHUMBOJIMYECKUN S3bIK XUMUU. XUMUYECKUN DIIEMEHT.
XUMHICCKUX STIEMCHTOB | Jrrexrpornas KoH(urypamust aroma. KiaccHpuKanus XHMHYECKHX 3JIeMEHTOB (s-, p-, d-
1 IpUPOJId XUMHUICCKON | yriemenThl). BasleHTHBIC AIIEKTPOHBI. BaneHTHOCTh. DJIEKTPOHHAS MPHPOAa XUMUYECKON CBS3H.
CBsA3H DIEeKTPOOTPUIIATETFHOCTh. BUIBI XUMUYECKOH CBS3M (KOBaJICHTHAsI, HOHHAS, METAJUINYECKas,
BOJIOPOJIHAsT) U CIIOCOOBI €€ 00pa30BaHMUsL.
IIpakTHYeCKOe 3aHSATHE 1
[TpakTUKyM 110 U3YYEHHUIO CTPOCHUS DIIEKTPOHHBIX (POPMYIT AaTOMOB XUMHUECKUX IIEMEHTOB.
Tema 1.2. Copepxanue yueOHOro Mmarepuasa 2 OK 01, OK 02
Hepromyeckuit 3aK0H ITepuognueckas cucrema xumuueckux syemeHToB J[.M. MenneneeBa. ®u3HUECKUN CMBICIT
u rapmuna JI. M. [Tepunoxmueckoro 3akona JI.1. MenzneneeBa. 3akOHOMEPHOCTH MU3MEHEHHS CBOMCTB XUMHUYECKUX
Menneneesa AIIEMEHTOB, 00pa3yeMbIX MMHU MPOCTHIX U CIOXKHBIX BEHIECTB 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 CBOMCTBA HEOPraHNYECKUX BellECTB 9 |OKO01,0K 02, OK 06
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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 HEOPraHMYECKMX BEIIECTB. ArperarHble COCTOSIHMSI — BEIIECTBA.
Kpucrannuueckue u amop@Hble BellecTBa. THIBl KPUCTAUIMYECKHX PELIETOK (aToMHas,
MOJICKYJISIpHAs, HIOHHAS, METAJUINYECKast). 3aBUCMOCTD (PU3MUECKUX CBOMCTB BEIIECTBA OT TUIIA
KPUCTAJZIMYECKOM PpEHIETKH. 3aBUCUMOCTb XMMHMYECKOM AaKTMBHOCTU 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 U XUMUYECKUM (popMyIam.

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

Pemenme mpakTyeckux 3a1aHuii IO KJIaCCU(UKAIIMK, HOMCHKJIATYPE U XUMUYECKUM (OpMYyJiaM
HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KIAcCOB (YrapHbIi Tra3, YIJIEKUCIBIA ra3, amMMHak,
raiieHasi M3BECTh, HErallleHas M3BECTh, MUThEBas COJAa W JPYrHX): Ha3blBaTh U COCTABJISATH
(bopMyITbI XUMUYECKHUX BEIIECTB, OMPEIENATh MPUHAICKHOCTH K Kiaccy.

OK 01, OK 02

Tema 2.2.
DOU3NKO-XUMHYIECKIE
CBOMCTBA
HEOPraHUYECKUX
BEIIIECTB

Coaep:xxanue yueOHOro MaTepuaJia

1. Meramnel. OOmue ¢puznyeckue U XMMHUUECKHE cBOWCTBAa MeTaioB. CriocoObl MOTyYEeHHUS.
3HauEHUE METAUIOB U HEMETAJUIOB B NPUPOJE U KUZHEIAECATEIIBHOCTH YEJIOBEKA U OPraHU3MOB.
Koppo3us MeTamios: BUbl KOPPO3HUH, CIIOCOOBI 3aIUTHI METAIIIOB OT KOPPO3HH.

2. Hemeramnel. OOmue ¢u3nueckue M XMMHUYECKME CBOHCTBA HEMETAJJIOB. THUIHYHBIC
cBoiictea HemeramuioB [V— VII rpynn. Knaccudukanus u HOMEHKIATypa COEIWHEHUN
HeMmeTasioB. KpyroBopoTsl OMOT€HHBIX 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 KpUCTAITMYECKUX pEIIeTOK (aToMHas, MOJEKYyJsApHasi, HOHHas, MeTaJUIMuecKas).
3aBUCHUMOCTb XMMHMYECKOM aKTUBHOCTH BEIIECTB OT BUJA XHWMHUYECKOM CBSI3M U THUIA
KPUCTAIIMYECKON pemeTKu. [I[puarHbpl MHOT00Opasust BEIECTB.

OK 01, OK 02
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IIpakT4eckoe 3ansaTHE (MPOdeCcCHOHATBHO-0PHEHTHPOBAHHOE COeP/KAHME)

CocraBineHHe ypaBHEHMM XMMHYECKHMX PpEAaKIMM C y4aCTMEM IIPOCTBIX U CIOXKHBIX
HEOPraHWYECKUX BEIIECTB: METAJUIOB U HEMETAJLIOB; OKCHJIOB METAJUIOB, HEMETALUIOB U
aM(pOTEPHBIX 3JEMEHTOB; HEOPraHUYECKUX KHUCJIOT, OCHOBAaHMM M aM(OTEpHBIX I'MJIPOKCUIOB;
HEOPraHWYECKHUX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA.

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

Tema 2.3. IIpakTH4eckoe 3aHsATHE 1 OK 01, OK 02, OK 06
Unentndukanms N3ydenune wuneHTH(UKAINN HEOPraHMYECKUX BEIIECTB C HCIOJIb30BAaHHEM UX (PHU3HKO-
HEOPraHNYECKUX XUMHYECKHX CBOWCTB, XapaKTEPHBIX KAUECTBEHHBIX PEaKITUi.
BELIECTB Jlaboparopnas padora « UaeHTHUKAIUA HEOPTAHUYECKHUX BeHIECTBY.
Pemienne sKkcriepuMeHTANBHBIX 33/1a4 110 XUMHYECKHUM CBOMCTBaM METANIOB M HEMETAJIOB, IO
PacIO3HABaHUIO U MOJIYYEHHIO COCJMHEHHI METAIUIOB U HEMETAJIOB.
Wnentudukanysi HEOPraHWYECKUX BEIIECTB C HCIOJIB30BAHMEM HX (U3UKO-XUMHUYECKUX
CBOWMCTB, XapaKTEpHBIX KAa4yeCTBEHHBIX peakuuid. KadecTBeHHble peaknuu Ha cCynbgar-,
KapOOHAT- U XJIOPU/I-aHUOHBI, Ha KATHOH AMMOHHSI.
Pa3nen 3. CTpoeHue U CBOMCTBA OPraHUYeCKHX BellleCTB 15 |OK 01, OK 02, OK 06
Tema 3.1. Copepxanue yueOHOIro MaTepuasa 4 OK 01
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 TEOPHUM XHUMHYECKOIO CTPOEHMSI OpraHM4eCcKHX
coenquHeHnil A.M. BbytiepoBa. YTriaepoaHbBI CKENET OpPraHU4eCKOW MOJIEKYJIbl. 3aBUCHUMOCTh
CBOMCTB BEILIECTB OT XMMUYECKOTO CTPOEHHUsI MOJIEKYI. MI30MepHs 1 U30MEPBL.

3. Tlonstue o GpyHkiumonansHoi rpynne. Paaukan. [Tpuniuns! kiaccudukanuy opraHuuecKux
COeIMHEHUN. MeXayHapoIHasT HOMEHKJIATypa W IPUHLUIBI HOMEHKJIATYpbl OPTraHUYECKHX
coeaunenuil. [Tonstue 06 azoTcoepKalux COSTUHEHUAX, OMOTOIMYECKH aKTHBHBIX BEIIECTBaX
(yrmeBopax, >kupax, Oenkax W Jp.), BBICOKOMOJIEKYJISIPHBIX COCAMHEHUSIX (MOHOMEp, MOJHUMED,
CTPYKTYpPHOE 3BEHO).
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IIpakTHyeckne 3aHATHA

HomMmeHknatypa opraHu4ecKkux COeIMHEHUH OT/IENIbHBIX KIacCOB (HACHIIEHHbIE, HEHACBILIICHHbIE
U apOMAaTHUYECKUE YTIEBOAOPOAbI, CIIUPTHI, (PEHOIBI, ANbACTUIBI, KETOHBI, KAPOOHOBBIE KHCIOTHI
u ap.).

CocraBieHue TMONHBIX M COKPALICHHBIX CTPYKTYPHBIX (OpPMYNI OpraHMYECKHX BEIIECTB
OTIENbHBIX KIACCOB, MWCIIONb3ysd HMX Ha3BaHUA 10 CHCTEMaTMYECKOM M TPUBHAIBHOU
HOMEHKJIaType (ITWIJICH, aleTWICH, TIUIepuH, (QeHos, (opMalbIerui, YKCyCHas KHCIOTa,
riuH). Pacdersl npocreiimelt GopMyibl OpraHMYECKOW MOJIEKYJIbl, UCXO/AS U3 JIEMEHTHOIO
cocraga (B %).

Tema 3.2.
CBoiicTBa
OpPraHHYECKUX
COCIMHCHUI

Coaep:xanue yueOHOro MaTepuaJia

DU3UKO-XMMUYECKHE CBOMCTBA OPraHUYECKUX COCIMHEHHMH OTIENIbHBIX KIacCcOB (OCOOEHHOCTH
KJaccu(UKaul ¥ HOMEHKJIATYPhl BHYTPH KJIAacca; TOMOJIOTHYECKUH psAn M oOmas Gopmyna;
u30Mepusl; pU3nUecKue CBOMCTBA; XMMUYECKHE CBOWCTBA; CIIOCOOBI MOJIyUEHUS ):

1. npenenpHBIE YIIIEBOAOPOIBI (AJKaHbl M LUKIOAJIKaHbI). ['opeHHMe MeTaHa KakK OJIUH W3
OCHOBHBIX HCTOYHHMKOB Te€IlJJa B HPOMBIIICHHOCTH U ObiTy. CBoiicTBa HpUPOIHBIX
YIIIEBOIOPOAOB, HAX0XK/IEHUE B IPUPOJIE U IPUMEHEHHE aJTKAHOB;

2. HemnpezAenbHbIE (AJKEHBI, AIKUHBI U aJKaJWeHbl) 1 apOMaTHYECKUE yIriieBo10poibl. ['opeHue
aleTUJIEHA KaK HCTOUYHUK BBICOKOTEMIIEPATYPHOI'O TUIAMEHU JJIsl CBAPKU M PE3KH METAJNIOB

3. KHCIOpOJCOepKallie COeAUHEHUs (CIMPTHI U (EeHOINbl, KapOOHOBBIE KHCIOTHI U 3(UPHI,
aNbJeTUIbl U KETOHBI, XUPbI, yrieBoibl). IIpakTHueckoe MpPUMEHEHHE STUJIEHIJIMKOJIA,
ruuepuHa, ¢penona. [Ipumenenue popmanbaeruaa, aneTanbiaeruia, yKCyCHOM KucioTsl. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KUCIOT. MoIOII1e CBOMCTBA MbLa,

4. a3oTcojep)kalve COeAMHEHUs (aMUHBI U aMHUHOKHUCIIOTHI, Oenku). BbicokomonekynspHbie
coeMHEHUs (CUHTETHYEeCKHe M OMOJIOTMYEeCKU-aKTUBHbIE). MoHOMED, MoIuMep, CTPYKTYpHOE
3BeHO. [lonmMMepusanusi OSTWIEHa Kak OCHOBHOE HANpPAaBJIEHUE €ro  HCIHOJb30BaHUS.
['eHeTnyeckas CBsI3b MEXAY KjacCaMU OPraHMYECKUX COCTUHEHHH.

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 pEaKlIHUil C ydacTUEM OpPraHMYECKUX BELIECTB HAa OCHOBAHUU HUX
COCTaBa U CTPOCHHS.

OK 01, OK 02, OK 06
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IIpakTuyeckoe 3ansiTHe (MPO(PecCHOHATBLHO-OPHEHTHPOBAHHOE COJIePKAHUE)

CocraBiieHHe CXeM peakiuid (B TOM 4YHCIE IO MPEIJI0KECHHBIM IIENOYKaM TMPEBPAIICHUN),
XapaKTEPU3YIOLINX XUMHYECKHE CBOMCTBA OPraHUYECKUX COCIMHEHUM OTHEJIBHBIX KIIACCOB,
CrocoObl WX TONYYCHUS] M Ha3BaHUE OPTraHWYECKUX COCAUHEHUN 110 TPUBHAIBHOW WIIU
MEXKTYHapOAHON CUCTEMATUYECKO HOMEHKJIIATYPE.

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

JlaGoparopuas padora «IIpeBpaieHusi opraHn4ecKnX BellecTB MPH HATPEeBAHNUHN»
[Tonydyenue sSTUJIEHA M W3YyYEHHE €ro CBOWCTB. MOJEIMPOBAHHUE MOJIEKYJT W XHUMHUYECKHX
MpEBpaIlleHUI Ha IPUMEPE dTaHa, STHIICHA, alleTUJICHA 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. [IpeBpaienus OSJIKOB MuIU B OopraHu3Me. buosornyeckue (QyHKIIUU OCIKOB.
buonorndeckue QyHKImH XUpoOB. Posib OpraHMYECKOW XUMHH B PEIICHHH MPOOJIEM MUIICBON
0€30MacHOCTH.

2. Ponp opraHMyeckoil XHMHH B pEHICHHMH MNPOOJEM 3HEPreTHYSCKON O€30MacHOCTH, B
pa3BI/ITI/II/I MEOULIMHBI, CO31aHNNn HOBBIX MaTepI/IaJIOB, HOBBIX NCTOYHHUKOB 3H€pFI/II/I
(ampTEepHATUBHBIE HWCTOYHHKU OHHEpruu). OMacHOCTh BO3ACHCTBHUS Ha JKHUBBIE OPTaHU3MBI
OpraHMYECKHUX  BELIECTB  OTHEIbHBIX  KJAcCOB  (YIJIEBOAOPOIBL,  CIHUPTHL,  (PEHOINBI,
XJIOPOPraHUYeCcKHe TMPOU3BOJHBIC, aNbJIETHAbl U JAp.), CMBICI TIOKa3aTens MpeneiabHO
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.N.) C HCIOJb30BAaHUEM HX (PU3UKO-XUMHUYECKHX
CBOMCTB M XapaKTepHbIX KaueCTBEHHBIX peakuui. [leHaTypauust Oenka MpH HarpeBaHUU.
[[BeTHBIE peakiu OenkoB. BO3HMKHOBEHHME AaHAMTHYECKOTO CHUTHAJa C TOYKH 3pPEHUS
XUMHAYECKHX TPOLECCOB IpPU TNPOTEKAHWM KAYECTBEHHONW  PpEaKIUH, IO3BOJIIOLIEH
UACHTU(DHUIIUPOBATH MPEATOKEHHBIE OPTaHNYECKHE BEIIeCTBa

OK 01, OK[[02, OK 06

KourpoJubHas padora

Bcero 3a I cemecTp

34
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Il cemecTp

38

OK 01, OK 02, OK 06,
OK 10

Pa3nen 4. Xumndeckue peaknuu

12

OK 01, OK 02, OK 06

Tema 4.1.
Tunel XUMHUECKUX
peakuui

Conep:xanue yueOHOro MaTepuaJia

Knaccudukanuss ¥ THUOBI XUMHUYECKUX PEAKIMH C y4acTHEM HEOPraHWYeCKHX BEIIECTB.
CocraBiieHHE YpaBHCHHI pEaKIUW COCAMHCHUS, Pa3jIOXKEHUS, 3aMelIeHHs, OOMEHa, B T. 4.
peakIMii TOPEHUs, OKHCJICHUS-BOCCTAHOBJICHHUS. YPAaBHCHHUS OKHCJICHHSI-BOCCTAHOBJICHHS.
Crenenb oxucneHus. OKucauTedb W BoccTaHOBUTENh. (CoOCTaBlieHHME U ypaBHHBAHUE
OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIUA METOJIOM 3JICKTPOHHOTO OanaHca. OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU B MPUPO/IE, TPOU3BOJICTBEHHBIX MPOIIECCAX U KUZHEACITSIbHOCTH
OpraHU3MOB.

IIpakTH4yeckue 3aHATHS

KonnyectBeHHble OTHOIIEHUS B XUMHH. OCHOBHBIE KOJHMYECTBEHHBLIE 3aKOHBI B XHUMHHU U
pacueTsl 10 YPaBHEHMSMM XMMHYECKHMX peakuuid. Moip Kak eJuHMIIa KOJIMYECTBa BEILECTBA.
MounsipHas Macca. 3aKOHBI COXpPAHEHHs MacChl U 3HEpruu. 3akoH ABorajipo. MossipHbIil 00beM
razoB. OTHOCHUTENbHAS IUIOTHOCTh Ta30B. PacdeTsl 10 ypaBHEHMSIM XUMHUYECKMX DPEAKLHUM ¢
HCIIOJIb30BaHUEM Macchl, 00beMa (HOpMaJIbHbBIE YCIOBHSI) T'a30B, KOJIMYECTBA BEIIECTBA.

OK 01

Tewma 4.2.
DIEeKTPOTUTHYECKAS
JUCCOLIMAIUS M HOHHBIN
oOMeH

Coaep:xxanue yueOHOro MaTepuaJia

Teopus snekTponuTHUECKON auccounanuu. VMOHbl. DIEKTPOIUTHI, HE JIEKTPOIUTHL. Peakuun
noHHOTO oOMeHa. CocTaBjeHUE peakIuii HOHHOTO OOMEHa IyTeM COCTaBJICHHMS] MX TOJHBIX U
COKpAIICHHBbIX MOHHBIX ypaBHEHUW. KHCIOTHO-OCHOBHBIE peakIUu. 3aJlaHHsl Ha COCTaBJIEHUE
VMOHHBIX PEaKIIHil.

JlabopaTopnasi padora « TMIIBI XMMHYECKHX peaKIHi»

HccnenoBanue TUIOB (110 COCTaBY M KOJMYECTBY MCXOIHBIX U OOpa3yrOIIMXCS BEILIECTB) U
NPU3HAKOB XMMHUYECKHX peakuuid. [IpoBenenue peakuuiit HOHHOr0 OOMEHa, ONpeIeIeHUe CPebl
BOJIHBIX PAaCTBOPOB. 3a/IaHUA Ha COCTABJICHUE HOHHBIX PEAKIUN.

OK 01, OK 06

Pa3znen 5. Kunernyeckue 1 TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PeaKIui

10

OK 01, OK 02

Tema 5.1.

Coaep:xanue yueOHOro MaTepuaJia

OK 01, OK 02
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CKOpOCTh XMMHYECKUX
peakuuii. XuMU4YeCcKoe
paBHOBecCHE

1. CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3IHYHBIX (PAaKTOPOB: MPUPOJBI PEATUPYIOLINX
BEILIECTB, KOHIICHTpPAllUU PEardpyrollyMX BEIIECTB, TEMIEPATypbl M IUIOMIAJAM PEAKIIMOHHOU
noBepxHOCTH. TeroBbie 23PPEKTH XUMUIECKUX PEAKIHA. DK30- H SHAOTEPMUUYECKUE, PEAKIIUH.
2. OOpaTUMOCTh peakiuii. XHWMHUYECKOE pPABHOBECHE M €ro CMEIICHHE IO JACHCTBHEM
pa3auuHbIX (AKTOPOB (KOHIIGHTPAIMSI PEarcHTOB WM MPOIYKTOB PEaKIUH, JIaBJICHHE,
TeMIlepaTypa) IS CO3JIaHUS ONTUMAJIbHBIX YCIOBHM IPOTEKAHUS XUMHUYECKHUX IIPOIIECCOB.
ITpunnun Jle-IlaTense.

IpakTnyeckoe 3ansitue (MpPohecCHOHATILHO-OPUEHTHPOBAHHOE CO/IEPsKAHUE)

Pemenne mpakTHKO-OPUEHTUPOBAHHBIX 3alaHUil Ha aHaMM3 (AKTOPOB, BIMSIONIMX HAa
M3MEHEHHE CKOPOCTU XMMHUYECKON PeakIuy, B T. 4. C O3UIMI IKOJIOTUYECKH 11EI1eCO00pa3HOro
MOBEJCHUsI B OBITY M TPYIAOBOM JEATEILHOCTH B IEJAX COXPAHEHUS CBOETO 3/I0POBbS U
OKpYKarollel NPUPOIHON CPEbI.

IIpakTH4yeckue 3aHATHS

Pemienne npakTHMKO-OpUEHTUPOBAHHBIX 3aJaHUKM Ha NpuMeHeHue npuHuumna Jle-Ilarense s
HAXOXXJICHUs HAIPABJICHUS CMELICHUS PaBHOBECUS XMMUYECKON peaklMu U aHanu3 (akTopos,
BIIMSIOIIMX HA CMELICHUE XUMUYECKOTO PABHOBECHSI.

Pa3znea 6. PacTtBopnl

OK 01, OK 02, OK 06

Tema 6.1.
ITonsiTue o pacTBOpax

Coaep:xxanue yueOHOro MaTepuaJia

PactBopenne kak Qusuko-xumuueckuil mnpouecc. PactBoprl. CnocoObl NPUTOTOBIIEHUS
pactBopoB. PactBopumocTs. MaccoBas 10yl pacTBOpPEHHOro BemecTBa. CMBICH MOKa3aTels
IpelelbHO JOMYCTUMOM KOHILIEHTpPAllUM W €ro HCIOJIb30BAHWE B OLIEHKE HKOJIOIMYECKOM
0€30I1aCHOCTH.

[TpaBuna 5KOIOTMYECKU I1€1€CO00PAa3HOro MOBEACHUS B OBITY M TPYHOBOW AEATENBHOCTH B
LENSIX COXpPAaHEHMsSI CBOEro 3J0pOBbS U OKpYXKalolled MPUPOAHOM Cpelbl; OMNacHOCTh
BO3JCICTBUS HAa JKHUBBIE OpraHU3Mbl OINPEICIECHHBIX BellecTB. PelleHue NpaKkTHKO-
OpUEHTUPOBAaHHBIX pACUYETHBIX 3aJaHUl Ha pacTBOPBL, MCIOJIb3yeMble B OBITOBOM U
IIPOU3BOJICTBEHHON JEATEIBHOCTH YEJIOBEKA.

JladopaTopnas padora «IIpuroroBijieHue pacTBOPOB»

[IpurotoBneHne pacTBOPOB 3agaHHOW (MaccoBoi, %) KoOHIEHTpamuu (C TPAKTHKO-
OpPUEHTUPOBAHHBIMU BOIIPOCAMH) U OTIpeieNIeHUE Cpebl BOJHBIX PACTBOPOB.

Pemienue 3a1au Ha TPUTOTOBJIEHUE PACTBOPOB.

OK 01, OK 02, OK 06

Pa3nes 7. Xumus B ObITY M IPOM3BOACTBEHHOM JeSITEIbHOCTH YeJI0BeKa

OK 01, OK 02, OK 10
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Tewma 7.1.
Xumus B ObITY U
MPOU3BOACTBEHHOMN
NesITeNIbHOCTH YeJIOBEKa

Conep:xanue yueOHOro MaTepuaJia

Hoselimne noCcTuXeHUsT XMMHYECKOW HAyKM M XMMHMYECKOW TEXHOJOruu. Poinb Xxumuu B
00€eCIeYeHUH SKOJIOIMYECKOM, HHEpPreTM4ecKkoil U NuIeBOM 0e30IacHOCTH, pa3BUTHU
menunuHbl. [IpaBuiia moucka U aHanu3a XUMHUYECKOH WH(POpPMALUK U3 Pa3IMYHBIX UCTOYHUKOB
(HayuyHast 1 yuyeOHO-Hay4yHasl JUTeparypa, CpelicTBa MaccoBoil uHdopMaiuu, cetb MiHTepHeT).

IIpakTnyeckue 3aHsATHS

[Towick u aHaTN3 KEWCOB O MPUMEHEHUH XHMHYECKHUX BEIIECTB U TEXHOJIOTHUN C y4ETOM Oyaymieit
npodecCHOHANbHOM AESITeNbHOCTH IO TeMaM: Ba)KHEHIIME CTPOHUTENbHBIE MaTepuabl,
KOHCTPYKIIMOHHBIE MaTEpPHUabl, KPACKU, CTEKIIO, KEpAaMUKa, MATEPHAIIbI I AJIEKTPOHUKHU, HAHO
MaTepuaibl, TEKCTUJIbHbIE BOJIOKHA, HCTOYHUKHU DSHEPIHUHM, OPraHMYECKHE U MHUHEpaJIbHbIC
yI00peHus, JIEKAPCTBEHHBIEC BEIIECTBA, OBITOBAS XUMHUSL.

3amuta: IlpencraBneHue pe3ynpTaTOB pelIeHHs KeicoB B ¢GopMe MHHH-IOKIaAa C
MpEe3EHTalNEH.

OK 01, OK 02, OK 10

HpOMe)KYTO'lHaﬂ aTrecranmusda

Bceero 3a II cemecTp

38

Bcero:

72
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3. YCJIOBUA PEAJIMBALINU YYEBHOI'O NIPEJIMETA

3.1. TpeGoBaHusi K MUHUMAJBLHOMY MaTePUATbHO-TEXHHYECKOMY 00ecredeHHIo

Peanmzanus ydyeOHOro mnpeamera XuWMHs TpEIIoNaraeT Hajludne KaOMHETa eCTeCTBEHHO-
HAYYHBIX ¥ MATEMaTUYCCKUX TUCIIUILINH.

YyebHoe oOOpymoBaHue: paboume MecTa OO0ydarImxcs, padoyee 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, IKpaH.

3.2. HNudopmanuonHoe odbecrneyeHue 00ydeHHus

Ilepeyenb pexoMeHayeMbIX Y4eOHbIX H31aHui, VHTepHeT-pecypcoB, JONOJHHUTEILHOM
JUTEPaTyphbl

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

1. MapreioBa T. B. Xumus: y4eOHUK M TPAKTHKYM Ui CPEAHEro MpodhecCHOHAIBLHOTO
oOpazoBanus / T. B. MapreinoBa, . B. ApramonoBa, E. b. ['onyHoB; mox ob6meii penakuueii T. B.
MapTeiHOBOH. - 2-¢ u3m., uchp. u gomn. — M.: IOpaiir, 2023. - 368 c. Tekcrt: 3JeKTpOHHBINA //
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 o6meit penakuueii I'. H. ®aneesa. - 2-e uza., nepepad.
u jior. - Mockga: U3natensctBo FOpaiit, 2023. — 431 ¢. URL: https://urait.ru/bcode/513073.

JlonoJIHUTeIbHAS JIUTEpaTypa:
1.  Amn¢unorenosa U. B. Xumus. bazossiit ypoenb: 10-11 kmacchl: yueOHUK Ui CpeHETO 00IIEero
obpazoBanus / . B. Aupunorenona, A. B. baokos, B. A. [lonkoB. - 2-¢ u3a., ucrp. u gon. — M.:
FOpaiit, 2023. - 290 c. Tekct: anexkrponnsiii / URL: https://urait.ru/bcode/530422.
2. AmapaeB A. WM. OOmas u HeopraHwdeckas XuMus. JlaGopaTOpHBIM TpakTHKyM: 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. Tynukus. - 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. Tynuxkun E. U. Xumus. B 2 4. Yacte 2. Opranuueckas XUMHs: Y4€OHHK ISl CPEIHEro
npodeccuonanbHoro oopazosanus / E. M. Tynukun. - 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 npodeccHOHATBHOrO oO0pa3oBaHus /
1O. A. Jlebenes [u np.]; mox ob6meit pemakiumen I'. H. ®dageeBa. — 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 obpazoBanus / HO. 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:
snekTpoHHbIH // O6pa3oBarenbHas mwiardopma FOpaiit [caiir]. - URL: https://urait.ru/bcode/513073.

IIpodeccnonanbHbie 6a3bl JaHHBIX M HHGOPMALMOHHBIE pecypchl ceTu UHTEpHeT:
1.  HayuHo-momynsipHBIi )XypHan «XuMus 1 ku3Hb» https://hij.ru

17


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 sKypHaT «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. O6pa3oBaTeIbHBIN CAUT JJIs IIKOJIBHUKOB http://hemi.wallst.ru

5. Dmnexrponnas 6ubmanorexa PITY 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

KonTpoJib ¥ oeHKa pe3yabTaToB OCYIIECTBIIACTCA NPENOJaBaTENEM B IIPOLECCE POBEACHUSA
TEOPETUYECKUX U IPAKTUYECKUX 3aHATHH, a TakkKe 3aHATUH B (opMe IMpPaKTUYECKOH MOArOTOBKH,
HaNpaBJICHHBIX HAa (OPMHUPOBAHKE OOIIMX U MPAKTHYECKUX KOMIIETEHIIHIA:

Oo6masi/npodeccuoHaIbHAS KOMIIETEHIIUS

T oeHOYHBIX MePONPUATHH

OK 01 IloHuMare CyHmHOCTb M COLHUAJIbHYIO
3HAaYMMOCTb CBOed Oynyiueil npodeccuu, npo-
SBJISITh K HEH YCTOMYUBBIN UHTEPEC

OK 02 Opranu3oBbiBaTh COOCTBEHHYO
eI TEIbHOCTh, BBIOUPATh THIIOBBIE METOIBI H
CIIOCOOBI  BBIMOJHEHHUSI  MPO(ECcCHOHATBHBIX
Bama4y, oOmeHWBaTh WX AP(EKTHBHOCTH W
KayecTBO

OK 06 Paborate B KOJUIEKTHBE M KOMAaHIE,
bdbdexkTuBHO  oOmATBCA € KOJUJICTAMH,
[PYKOBOJICTBOM, IOTPEOUTEIISIMU

OK 10 Cobmro1aTh OCHOBBI 370pOBOTO 00pa3al
PKU3HH, TPEOOBAHUSI OXPaHBI TPY/Ia

YCTHBIN OIIPOC;

(bpoHTaTBHBIN O0IPOC;

OIICHKA CaMOCTOSITEIBHBIX H KOHTPOJBHBIX
pabor;

HaOJIFOIEHUE 3a
1abopaTOpHBIX padoT;

X0J0M BBITIOJTHEHU A

—  OIICHKA BBINOJIHEHUS J1a00paTOPHBIX padoT;

— OLEHKa INpPaKkTUYEeCKUX  paboT  (perieHus
Ka4eCTBEHHbIX, PACUYETHBIX, MPO(HECCHOHAIBHO
OpPUEHTUPOBAHHBIX 3a7a4);

—  OLEHKA TeCTOBBIX 3aJaHUM;

—  OLEHKa BBITOJIHEHUS JIOMAIIIHUX u

CaMOCTOSITENIbHBIX paboT;

HaOJII0/IEHUE U OLIEHKA pa0doT Ha CTYAEHUECKON
KOH(EepeHLINY;

WUTOTOBBIN OMPOC.
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