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1. ITACHHOPT ITPOI'PAMMBI YYEBHOI'O ITIPEJIMETA
Xumus

1.1 OoaacTb npuMeHeHHs1 padoyeil NPOrpaMMbl

PaGouas mnporpamMma yueGHOro mnpeamera XuMHUs SBISETCS YacTbio 00pa30BaTENIbHOM
nporpamMbl  (OII) CIIO nHa 6a3e ocHOBHOTO o0mero oOpa3oBaHUSI — MPOTPAMMBI MOJATOTOBKU
crienanucToB cpennero 38eHa (IIICC3).

[Iporpamma yd4eOHOTO mpeaMeTa MOMKET HCIOIb30BAThCS JAPYTUMH  MPOo(ecCHOoHaTbHBIMU
00pa30oBaTeIbHBIMU OpPraHU3aLUAMHU, PEATU3YIOLIMMHA 00pa30BaTENIbHYIO IPOrPaMMy CPETHETO OOLIEro
oOpa3zoBanus B npenenax ocsoeHuss OII CIIO Ha 6a3e ocHOBHOro 0o0LIEro 00pa3oBaHus — IPOrPaMMBI
MOATOTOBKH criennannctoB cpeanero 3seHa (IITICC3).

Pabouast mporpamma yuyeOHOTO ITpeIMeTa MOXKET ObITh aJanTHPOBaHA I O0yUEHUS] MHBAIHUIOB U
JIMILL C OFPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBBSI.
1.2. MecTto y4eOHOro npeaMeTa B CTPYKType 00pa3oBaTe/IbHOM MPOrpamMMbl: Y4eOHBIN MpeIMeT
VII.O7 Xumus sBisercst 00s3aTelabHOM 4acThio 001e00pa30BaTeIbHOI0 IMKIAa 00pa30BaTEeNIbHON
nporpammbel B cootBeTcTBUU ¢ PI'OC COO um PI'OC no cnenmanbHoctu 40.02.01 IlpaBo wu
OpraHu3alys COLMAIBHOIO 00eceyeHusl.
1.3. Hean n njiaHupyemble pe3yibTaTbl 0CBOEHUSI y4eOHOI0 MpeMeTa:
1.3.1. Heasr y4eOHOro mnpeamera: (OPMHPOBAHUE Y OOYYAIOLIMXCS XUMHUYECKOW COCTaBISIOIIECH
eCTeCTBeHHO-HaquOfI KapTHUHBI MHUpa KaK OCHOBbBI IPUHATUSA pCHICHI/Iﬁ B )KU3HCHHBIX U IPONU3BOJCTBCHHbBIX
CUTYyalUsIX, OTBETCTBEHHOI'O NMOBEAECHUS B IPUPOJAHON Cpee.
1.3.2. IlnaHupyemble pe3yJibTAThI OCBOEHHS Y4eOHOI0 MpeAMeTa:

B pe3ynbrare ocBOEHUS AUCUUIUIMHBI O0yUYaIOUIUIICS T0JIKEH YMeTh:
—  Ha3blBaTh U3YYEHHBIE BEILECTBA [10 «TPUBUAIILHOW» UM MEXyHapOAHOH HOMEHKIIATYPE;
—  ONpEeNeNATh: BaJEHTHOCTh U CTENEHb OKHCICHHUS XUMHUUYECKUX 3JIEMEHTOB, THIl XUMHUYECKOM CBSI3U
B COEJAMHEHMUSX, 3apsj MOHA, XapakTep CpeAbl B BOJHBIX PAacTBOPaX HEOPraHUYECKUX COEIMHEHUH,
OKHCJIUTEIb U BOCCTAHOBMTEIb, IMPHHAJIEKHOCTh BELIECTB K Pa3IMYHBIM KJIaccaM OPraHU4eCcKUX
COCIUHCHMIA,
—  XapakTepU30BaThb: JJEMEHTHl MAJbIX MEPUONOB MO MX IOJOKEHUIO B NEPUOJUYECKOM CUCTEME
J.W. MenzneneeBa; o0mue XMMHUYECKHE CBOICTBa METaJUIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB
HEOPraHMYECKUX M OPraHMYECKUX COEAMHEHUH; CTpPOEHHE W XHMHUYECKHE CBOWCTBA H3YYEHHBIX
OpPraHMYECKUX COEAVHECHU;
—  OOBACHATBH: 3aBUCUMOCTb CBOWCTB BEILIECTB OT MX COCTaBa U CTPOEHUS; MPUPOJY XUMHUYECKOU
CBSA3M (MOHHOM, KOBAJIEHTHOM, METAJJIMYECKOMN), 3aBUCUMOCTb CKOPOCTH XHMHUYECKOW peakuuu U
MOJIOKEHNS XUMUYECKOTO PaBHOBECHUS OT pa3IMyYHbIX (PAKTOPOB;
—  TPOBOAMTH CaMOCTOSTENbHBIA MOMCK XMMHUYECKOM HH(POpPMAIMHU C HMCIOIb30BAaHHUEM Pa3IUYHbBIX
MCTOYHUKOB (HAayYyHO-TIONYJISPHBIX M3JaHUM, KOMIBIOTEPHBIX 0a3 OaHHBIX, pecypcoB HMHTepHeTa);
UCIIOJIb30BaTh KOMITBIOTEPHbIE TEXHOJIOTUH JJIs1 0OpabOTKH M Mepesadyn XMMU4ecKoil nHdopmauu, u
ee MpeCTaBIIEHUS B Pa3INYHBIX popMax.

B pesynbrare u3ydeHus XuMuu Ha 6a30BOM ypOBHE 0OYUaIOMIMKCS JT0JKEH 3HAThH/IOHUMAT.

— BaXHeHIIMe XWMUYECKHE TMOHSTHUS: BEIIECTBO, XHUMHUYECKHH DJJIEMEHT, aTroM, MOJIeKyJa,
OTHOCHUTEIIbHbIE aTOMHasi U MOJIEKYJspHash Macchl, UOH, aJJIOTPOIHUS, U30TOMbI, XUMHUYECKas CBS3b,
JIEKTPOOTPHULIATEIBLHOCTh, BAJIEHTHOCTb, CTENEHb OKHCIEHUS, MOJb, MOJISIpHAs Macca, MOJIAPHBIN
0o0beM, BeIeCTBAa MOJEKYJISIPHOTO W HEMOJEKYJISPHOIO CTPOEHUS, PAcCTBOPBL, JJIEKTPOJIUT H
HERJIEKTPOJIUT, JJIEKTPOJIUTUYECKAS AUCCOLMALNS, OKUCIWUTEIb W BOCCTAHOBUTENb, OKHCIEHUE H
BOCCTAaHOBJICHHUE, TETUIOBOU d(PPEKT peakiuu, CKOPOCTh XUMUYECKON pPEeaKInH, KaTaanu3, XUMAYECKOe
paBHOBECHE, YIIIEPOAHBIN CKeleT, GyHKIMOHATIbHAS TPYIIa, H30MEepHsl, TOMOJIOTHUS;

— OCHOBHBIE 3aKOHbI XMMHH: COXPAHEHHUS MAacChl BEIIECTB, IMOCTOSIHCTBA COCTaBa, MEPHOJUYECKHIMA
3aKOH;

— OCHOBHBIE TEOpUU XHUMHUHU: XHMUYECKOW CBS3M, 3JIEKTPOJUTUYECKOH AMCCOLMALMM, CTPOCHMS
OPraHUYEeCKUX COCIUHEHUN;



— BaXHEHIIME BENIECTBA U MaTEpHaJIbl: OCHOBHBIE METAJUIbl U CIUIABBI, CEPHAsi, COJIAHAsI, a30THAs U
YKCYCHasl KHCJIOTBI; IEJNIO0YH, aMMHaK, MUHEpaJIbHbIE yI0OpeHus, MEeTaH, STUJIECH, alleTUJIeH, OeH301,
9TaHOJN, JKUPBI, MbIIa, TJIOKO3a, Caxapo3a, KpaxMal, KIeT4arka, OCJIKH, HCKYCCTBCHHBIC W
CUHTETUYECKHE BOJOKHA, Kay4yKH, IJIACTMACCHI;
B pesynbraTe m3yueHUs XUMUU O0YUYAIONIUICS TOJDKEH MCTOIh30BaTh MPUOOPETCHHBIC 3HAHUS
Y YMEHUS B IPAKTUYECKOM JAeATeJIbHOCTH U ITOBCEAHEBHOM )XKU3HU JUISL:
— 00BsCHEHUS XUMUYECKUX SBIICHUH, IIPOUCXOISAIINX B IPUPOJIC, OBITY U HAa MPOU3BOJICTBE;
— OIpeAesieHUs] BO3MOKHOCTU MPOTEKAHUS XUMUYECKUX MPEBPAIICHUM B Pa3JIMYHBIX YCIOBUSX H
OIICHKHU UX MOCJICACTBUH;
— 3KOJIOTMYECKH I'PaMOTHOTO IOBEICHUSI B OKPYXKAIOLLEH Cpee;
— OLIEHKH BJIMSIHUSA XMMUYECKOT0 3arpsi3HEHUS OKPYKAOLIEH Cpeibl HA OPraHU3M YEJIOBEKA U IPyTHE
JKUBBIE OpPTraHU3MBbI;
— Oe3omacHoro ooOpamieHus C TOPIOYMMHU M TOKCHUYHBIMU  BEIIECTBAMH, J1a0OpaTOPHBIM
o0opynoBaHuEM;
— TIPUTOTOBJICHUS PACTBOPOB 3aJaHHON KOHIICHTPAIUH B OBITY M Ha TPOU3BO/ICTRBE;
— KPUTHYECKOM OIICHKHM JOCTOBEPHOCTH XUMHUYECKOM HWH(OpMALMU, TOCTYMAOMICH M3 pa3HbIX
HMCTOYHHUKOB.
OcBoenne cojaepkaHusi Y4eOHOro TMpeaMeTa O0ecleuyuBaeT JOCTHKEHUE O00yYaromuMuUcs
CIIEIYIOLINX PE3YJIbTATOB:
JIMYHOCTHBIX
—  0CO3HaHHE 00YUYAIOIUMUCS POCCHICKON IPAKIAHCKOW HICHTHYHOCTH;
— TOTOBHOCTb K CAMOPA3BHUTHIO, CAMOCTOSTEIILHOCTH U CAMOOIIPEIEICHUIO;
—  HaJMYUe MOTHBAIMU K O0YUYEHHUIO U JIMYHOCTHOMY Pa3BUTHIO;
—  LIeJICHAIIPaBJIEHHOE Pa3BUTUE BHYTPEHHEW MO3ULIMH JUYHOCTU HA OCHOBE AYXOBHO-HPABCTBEHHBIX
HeHHocTel HapoaoB Poccuiickoit depepanny, UCTOPUUECKUX U HAIMOHAIbHO-KYJIBTYPHBIX TPAJULIHM,
GbopMHpPOBaHME CHUCTEMBI 3HAYUMBIX IIEHHOCTHO-CMBICJIIOBBIX YCTAaHOBOK, aAHTHUKOPPYIIIMOHHOTO
MHUPOBO33PEHHUS, TTPABOCO3HAHUS, DKOJOTUYECKONW KYIBTYPhI, CHOCOOHOCTH CTaBUTH LIETH M CTPOUTH
JKU3HEHHBIC TIJIaHBI;
MeTanpeIMeTHbIX:
—  OCBOEHHBIE OO0YYaIOIIMMHUCS MEXKIPEIMETHBICTIOHATHS W YHUBEpPCAJIbHbIE Y4YeOHBIC ICHCTBUSA
(perynaTuBHBIC, TO3HABATEIbHBIC, KOMMYHUKATHBHBIE);
—  CHOCOOHOCTh HMX HCHOJB30BAaHUS B IMO3HABATEIHHOW M COIMAIBHOM MpakTHUKE, TOTOBHOCTh K
CaMOCTOSITEIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHHIO YUeOHOW JEATENbHOCTH, OpraHU3aluU
y4eOHOTO COTPYIHHUYECTBA C TEAArOTMYECKUMU pPaOOTHUKAMH M CBEPCTHUKAMHU, K Yy4YacTHIO B
MOCTPOCHUU UHANBUAYAIbHON 00pa30BaTeIbHON TPACKTOPHH;
—  OBJIQJICHUE HAaBBIKAMH Y4EOHO-HUCCIIEA0BATEIbCKOM, MPOEKTHON U COIIMAIBHON JIEATEIbHOCTH;
NnpeIMeTHBIX:
—  chOpMHUPOBAHHOCTh TMPEACTABICHUN: O XHUMHUYECKOH COCTABISIONICH €CTECTBEHHOHAYYHOU
KapTUHBI MUPA, POJIU XUMUU B TTO3HAHUU SBJICHUN MIPUPOIBI, B HOPMUPOBAHUH MBIILIICHUS U KYJIbTYPBI
JUYHOCTH, €€ (DYHKIIMOHAJIBHON TPaMOTHOCTH, HEOOXOIUMOM ISl PEIICHHS MPAKTHUYECKUX 3a1ad 1
AKOJIOTMYECKHA 000CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/IOPOBBIO U IPUPOIHOM Cpesie;
— BJAJEHHUE CHUCTEMOM XUMHYECKHUX 3HAHHUM, KOTOpas BKIIOYAET: OCHOBOIOJATAIOIIAE MOHATHS
(XMMHYECKUI 3JIEMEHT, aTOM, 3JICKTPOHHAsE 000JI0UKa aToMa, S-, P-, d-3JIeKTPOHHBIC OPOUTAIH aTOMOB,
WOH, MOJIEKYJa, BaJE€HTHOCTb, 3JIEKTPOOTPHUIIATEIIBHOCTh, CTEMEHb OKHUCJIEHUS, XUMHUYECKAs CBA3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIM 00BEM, YIJIEPOAHBIN CKeneT, (PYHKIIMOHATbHAs TPyIIa, pagukal,
MU30MEPUSL, U30MEPBI, TOMOJIOTHYECKHUM PsiJl, TOMOJIOTH, YIJIEBOAOPObI, KUCIOPOA- U a30TCOJAEPIKAILNE
COEIMHEHUS, OMOJIOTMYECKH aKTUBHbIE BellecTBa (YIJIEBOABI, KHUPbI, OENKH), MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIAPHBIE COEJAMHEHUs, KpUCTAUIMUECKas pelieTKa, THUIIbI
XUMUYECKUX PpEaKIUil (OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC, JK30- W DJHJIOTEPMHYECKHE, PEAKIIUU
MOHHOTO OOMEHa), pPacTBOp, JJICKTPOIHTHI, HEIIEKTPOIUTHI, DIICKTPOIUTHUYECKAS JTUCCOIHAIIVS,
OKHUCJIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOW pEaKIUi, XMMHUYECKOe PAaBHOBECHE), TEOPUHU U
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3aKOHBI (TEOpHST XHUMHUYECKOTO CTPOEHHUs oOpraHudeckux BemecTB A.M. byrtiepoBa, Tteopus
ANEKTPOIUTUYECKON auccouuanuu, nepuoauyeckui 3akoH .M. MenneneeBa, 3aKOH COXpaHEHMS
Macchl), 3aKOHOMEPHOCTH, CHUMBOJMYECKHH SI3bIK XUMHH, (AKTOJIOTUYECKUE CBEICHHS O CBOWMCTBAX,
COCTaBe, MOJIYYEHHH M O€30I1aCHOM HCIOJIb30BAHWU Ba)KHEHIIMX HEOPraHMYECKHX M OPraHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKOU EATEIHHOCTH YEIOBEKa;

—  copMHPOBAaHHOCTh YMEHHI BBISBIATH XapaKTepHbIE NPU3HAKH W B3aWMOCBS3b HM3yYEHHBIX
HNOHSTUH, IPUMEHATH COOTBETCTBYIOIINE MTOHATHS IPU ONUCAHUU CTPOEHMSI U CBOMCTB HEOPTaHUYECKUX
U OpPraHMYECKUX BEIIECTB W HUX IMPEBpAIICHUM; BBIABIATH B3aMMOCBSI3b XUMHUYECKUX 3HAaHUU C
HNOHSTUSMHU U IPEJICTaBICHUSIMH JIPYTUX €CTECTBEHHOHAYYHBIX IIPEAMETOB;

— chOpMUPOBAHHOCTh ~ YMEHHMM  HCMHOJIb30BaTh  HAUMEHOBAHUS  XUMHUYECKUX  COCIUHEHHIA
MEXIYHAPOJHOTO COK3a TEOPETUYECKON U MPUKIAAHON XUMUU U TPUBUAIBbHBIC HA3BAHUS BAKHEUILINX
BEIIECTB (THJICH, alleTUICH, IIIHLEpHH, GeHo, GpopManbaeruy, yKCycHast KHCIO0Ta, TIUIMH, YrapHbIid
ra3, YrJIeKHCIbIM ra3, aMMHak, ramieHas U3BECThb, HETallleHas W3BeCTb, IMUThEBAs COJda U JPYTrHux),
COCTaBIIATH (DOPMYJIBI HEOPTAaHWYECKUX U OPTaHUYECKHUX BEIIECTB, YPABHEHUS XMMHUYECKHX PEAKIIHH,
OOBSACHATP HMX  CMBICH; TMOATBEPXAATh  XapaKTepHblE  XHMMHUYECKHE  CBOMCTBA  BEILECTB
COOTBETCTBYIOILMMHU AKCIIEPUMEHTAMH U 3aIIUCAMU YPAaBHEHUI XUMUYECKUX PEaKUii;

—  chOpMUPOBAHHOCTh YMEHUH YCTaHABIMBATh MPHUHAJJICKHOCTh H3YYCHHBIX HEOPTaHMYECKUX H
OpraHMYECKUX BEIIECTB K OIPEICICHHBIM KjaccaM W TpYIINaM COEIMHEHHWH, XapaKTepHU30BaTh HX
COCTaB M BaKHEHIIME CBOWCTBA; ONPENENATh BHUABl XUMHYECKHX CBA3€H (KOBaJieHTHasl, MOHHas,
MeTaJIJINYecKasi, BOJOPOAHAS), THUIBI KPUCTAIUIMUECKUX PEIIETOK BEILIECTB; KIACCU(UIIUPOBATH
XUMHUUYECKHUE PEAKINY;

— BIIAJICHHE OCHOBHBIMM METOJAMHM HAay4YHOrO II03HAHMS BEIIECTB U XHMHYECKUX SBJICHUU
(HabnrofieHue, u3MepeHue, HIKCIIEPUMEHT, MOJIETTUPOBAHUE);

—  copMHPOBaHHOCTH YMEHUH MPOBOAUTH PACUETHI MO XUMHUYECKUM (opMyJlIaM H ypaBHEHHUSIM
XUMHYECKHX PEaKIMi ¢ HCHOJIb30BaHHWEM (U3UYECKUX BEIIMYMH, XapaKTePU3YIOIIMX BEUIeCTBa C
KOJJMYECTBEHHON CTOPOHBI: MaccChl, 00beMa (HOpPMaJIbHBIC YCJIOBHS) Ta30B, KOJWYECTBA BEIECTBA;
MCIIOJIb30BaTh CUCTEMHbIE XMMUYECKUE 3HAHUS Ul MPUHATHS PEIICHUA B KOHKPETHBIX >KU3HEHHBIX
CUTYalUsX, CBSI3aHHBIX C BELIECTBAMH U UX NIPUMEHEHHUEM;

—  ¢(hOpMUPOBAHHOCTh YMEHUH TJIAHUPOBATH U BBIMOIHITh XUMHUYECKHI SKCIIEPUMEHT (TIPEeBpaICHUS
OpPraHMYECKUX BEIIECTB IPU HArpEBaHUH, NOJIYYCHHE ITHIICHA U U3YUEHHUE €r0 CBOMCTB, KAUECTBEHHbIE
peakuuy Ha allbJeTUIbl, KpaxMmall, YKCYCHYIO KUCIIOTY; JieHaTypauus OelKOB Py HarpeBaHUH, LIBETHHIE
peakuuyu OeJKOB; IMPOBOJUTH PEAKIMM HOHHOTO OOMEHa, OMpPENeNsATh Cpely BOAHBIX PAacCTBOPOB,
KaueCTBEHHbIE peaklUU Ha cyiab(dar-, KapOOHAT- U XJOPUA-aHUOHBI, HA KaTHOH aMMOHUS; pelaTh
SKCIIEpUMEHTaJbHbIE 3a7aud 1o TeMaMm «Metamibl» U «HeMeTramnsl») B COOTBETCTBUU C MPaBUIAMHU
TEXHUKH O€30MacHOCTH TMpH OOpallleHUH C BeleCTBaMU U J1abOpaTOPHBIM 00OPYAOBAHHEM;
NPEJCTaBISITh  Pe3yNbTaThl  XMMHYECKOTO  JKCIepUMeHTa B  (opme 3amucu  ypaBHEHHMA
COOTBETCTBYIOIIUX peaKklUi U (OpMYyIUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YyJIbTaTOB;

—  c(hOpMHUPOBAHHOCTh YMEHHS aHATM3UPOBATH XUMUYECKYI0 NHHOPMAITUIO, TTOTYIaeMYIO U3 Pa3HbBIX
UCTOYHHUKOB (CpelCcTB MaccoBOi nH(popmaruu, cetb UHTepHET U Apyrue);

—  copMHUPOBAHHOCTH YMEHHI COOIIOJATh MpPaBHJIa YKOJOTUUYECKH I1€TIeCOO00Pa3HOTO MOBEICHHUS B
OBITY M TPYJAOBOM NEATEIHHOCTH B IIEJIAX COXPAHEHHS] CBOETO 3/I0POBbS M OKpPY)KAIOIIEH MPUPOTHON
Cpelbl; YUUTHIBATh OMACHOCTH BO3JICWCTBHS Ha >KMBBIE OPraHU3MBbI ONPEECICHHBIX BEIECTB, TOHUMAs
CMBICJI [TOKA3aTeNs MPEIEIbHON JOIMYCTUMON KOHIIEHTPALUH;

— s o0y4aromuxcs C OrpaHUYEHHBIMH BO3MOKHOCTSIMH 3]I0POBbs: C(POPMHUPOBAHHOCTH YMEHUS
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB M XUMHUYECKUX SBICHUM.

Oco0oe 3HaueHne yuyeOHbIN IpeaMeT UMeET IpHU (POPMHUPOBAHUH U Pa3BUTHUU:
—  00IUX KOMIETEHIIHIA:

‘ Kog ‘ HanmeHnoBanue komnereHuuu




KOMIIETEHIINH

OK 01 [ToHMMaTh CYIIHOCTh M COLMAJIbHYIO 3HAUYMMOCTh CBOeH Oynymieil mpodeccun,
MPOSIBJISITH K HEM YCTOWYUBBIN MHTEPEC.

OK 02 Opranu3oBbIBaTh COOCTBEHHYIO JEATEIBHOCTb, BBHIOMpATh THIIOBBIE METOIBI H
CIOCOOB! BBIIOJHEHUS IPO(PECCUOHANBHBIX 33/1a4, OLIEHUBATh UX YPPEKTUBHOCTD
Y Ka4eCTBO.

OK 06 Paborath B KONJIEKTMBE W KOMaHzA€, 3(PQEKTHBHO OOIIATHCI C KOJUIETaMH,
PYKOBOJICTBOM, MOTPEOUTEISIMU

OK 10 Co0ir0/1aTh OCHOBBI 3JI0POBOTO 00pa3a KU3HH, TpEOOBAHUS OXPaHBI TPYAA.




2. CTPYKTYPA U COAEPKAHUE YYHEBHOT'O IIPEJIMETA

2.1. O0beM y4eOHOro npeaMera ¥ BUIAbI y4eOHOH padoThl

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

IIpomexyTounas arrecrauus B popme: nudpepeHnpoBaHHOTO 3a4eTa




2.2. TeMaTH4yeCKMil IJIAH U COJAEPKAHME YUeOHOI0 MpeaMera

HaumenoBanue Copep:xaHue y4eOHOI0 MaTepuasa, IPaKTHYECKHe 3aHATHS, caMOCTosITeJIbHAsA 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 npenmera Xumusa B ydyeOHom mpouecce. Ilenu u 3agaum kypca. Crpykrypa
HayqHOTO MO3HAHUA | mpenmera. TpeOoBaHMUs, MPEIBIBISIEMbIC K 00YUAIOIIUMCS, TIPH OCBOCHUH MPEIMETA.
Xumus — ¢pyHAaMeHTallbHAs HayKa O BellecTBE. EcTecTBEHHO-HAYYHBIH METOJ MO3HAHUS, €TO
BO3MOXKHOCTH U TPaHHIIBI IPUMEHUMOCTH.
3nayenne xuMuu npu ocBoeHuu npodeccuit CIIO m cnemmansHOcTe CIIO TexHHMYECKOTO
npoduist mpodheccuoHaILHOTO 00pa30BaHMS.
Pa3nen 1. OcHOBBI CTPOEHMS BellleCTBA 6 OK 01, OK 02
Tema 1.1. Copaepxxanue yuyeOHOIro MaTepuasa 2 OK 01
Crpoenne aTomoB CoBpeMeHHass MOJieNib cTpoeHHsI aroMa. CHUMBOJIMYECKUN S3bIK XUMUU. XUMUYECKUN DIIEMEHT.
XUMHICCKUX STICMCHTOB | Jrrexrpornas KoH(urypamus aroma. KiaccupuKkanus XHMHYECKHX O3JIeMeHTOB (S-, p-, d-
1 IPpUPOJId XUMHUICCKON | yriemenThl). BaneHTHBIC AIIEKTPOHBI. BalleHTHOCTh. DJIEKTPOHHAS NPUPOa XUMHYIECKON CBS3H.
CBsA3H DIEeKTPOOTPUIIATETFHOCTh. BUIBI XUMUYECKOH CBS3M (KOBaJICHTHAsI, HOHHAS, METAJUINYECKas,
BOJIOPOJIHAsT) U CIIOCOOBI €€ 00pa30BaHMUsL.
IIpakTHYeCKOe 3aHSATHE 1
[TpakTUKyM 110 U3YYEHHUIO CTPOCHUS DIIEKTPOHHBIX ()OPMYIT AaTOMOB XUMHUYECKUX HIIEMEHTOB.
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. [Tepnoxmueckoro 3akona JI.1. MenzneneeBa. 3akOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMUYECKUX
Menneneesa AJIEMEHTOB, 00pa3yeMbIX MMH NPOCTHIX U CIOXKHBIX BEIIECTB B COOTBETCTBUU C IMOJOKECHHEM
XUMHYECKOT0 3eMeHTa B [leproamueckoii cucreme. MUPOBO33pEHUECKOE M HAYYHOE 3HAYCHUE
ITepunoanueckoro 3akonHa J[.M. MenneneeBa. [Ipornoser [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 CIIOXHBIX BELIECTB (OKCHABI, THIPOKCUIbI, KHCIOTHI,
conu). B3auMocCBS3p HEOPraHMYECKHUX  BEIIECTB. ATrperarHble COCTOSIHMSI — BEILECTBA.
Kpucrannuueckue u amop@Hble BellecTBa. THIBl KPUCTAUIMYECKHX PELIETOK (aToMHas,
MOJICKYJISIpHAs, HIOHHAS, METAJUINYECKast). 3aBUCUMOCTh (PM3UYECKUX CBOMCTB BEIIECTBA OT THIIA
KPUCTAJJIMYECKOM PEHIETKU. 3aBUCUMOCTh XMMHMYECKOM AaKTMBHOCTH BELIECTB OT BHJA
XUMHUYECKOH CBSI3U M TUMA KPUCTATUNIECKOH pemeTk. [IprunHbpl MHOT00Opa3us BEIIECTB.

IIpakTH4yeckoe 3aHsATHE

[TpakTUKyM H3y4eHHs] HEOPTaHMUYECKUX BEIIECTB PA3NUYHBIX KIACCOB MO UX KIacCHU(UKaIUH,
HOMEHKJIATYpE U XUMUYECKUM (popmyIiam.

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

Pemenune mpakTaecKux 3aiaHuii 110 KJIACCU(PUKANN, HOMEHKIIAType M XUMUIECKUM QopMyIamMm
HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KIAcCOB (YrapHbIi Tra3, YIJIEKUCIBIA ra3, amMMHak,
raiieHasi M3BECTh, HErallleHas W3BECTh, MUThEBas COJA U JIPYruX): HA3bIBaThb M COCTaBIATH
(bopMyITbIl XUMUYECKUX BEIIECTB, OMPEENATh MPUHAATIE)KHOCTH K Kiaccy.

OK 01, OK 02

Tema 2.2.
DOU3NKO-XUMHYIECKIE
CBOMCTBA
HEOPraHUYECKUX
BEIIIECTB

Coaep:xxanue yueOHOro MaTepuaJia

1. Meramnel. OOuye ¢puznyecKkue U XMMHUYECKHe CBOMcTBa MeTauioB. CriocoObl MOTyUYeHUs.
3HaueHUE METAIOB U HEMETAJUIOB B IPUPOJE U KU3HEACATEIbHOCTH YEJI0BEKAa U OPraHU3MOB.
Koppo3us MeTamios: BUbl KOPPO3HUH, CIIOCOOBI 3aIUTHI METAIIIOB OT KOPPO3HH.

2. Hemeramnel. OOmue ¢Qusnueckue M XHMMHYECKHE CBOICTBa HeMETalIoB. THUIUYHBIE
cBoiictBa HemeramwioB [V— VII rpynn. Knaccudukanus u HOMEHKIAaTypa COEIUHEHUN
HeMmeTasioB. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B IPUPO/IE.

3. XuMuYecKkne CBOWCTBAa OCHOBHBIX KIACCOB HEOPTaHWYECKHX BEmEeCTB (OKCHIOB,
THJIPOKCUIOB, KUCIIOT, COJIeH U Jp.). 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB NMPOCTHIX BEIIECTB,
BOJIOPOJHBIX COEAMHEHUM, BBICIIUX OKCHUJIOB U THIPOKCH/IOB.

Conep:kaHue y4eGHOI0 MaTepuasa

Tunel KpUCTAIIMYECKUX pEIIeTOK (aToMHas, MOJEKYyJspHas, HOHHAs, MeTaJuIMuecKas).
3aBUCHUMOCTb XMMHMUYECKON aKTUBHOCTH BEIIECTB OT BHJAa XHWMHUYECKOM CBSI3M W TUIA
KPUCTAIIMYECKON pemeTKu. [I[puarHbpl MHOT00Opasust BEIECTB.

OK 01, OK 02
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IIpakTHyeckoe 3ansaTHE (MPOdeCcCHOHATBHO-0PHEHTHPOBAHHOE COACP/KAHME)

CocraBineHHe ypaBHEHMM XMMHYECKHMX PpEAaKIMM C y4aCTMEM IIPOCTBIX U CIOXKHBIX
HEOPraHMYECKUX BEIIECTB: METAUIOB U HEMETAIUIOB; OKCUIOB METaUIOB, HEMETAUIOB U
aM(pOTEPHBIX 3JEMEHTOB; HEOPraHUYECKUX KHUCJIOT, OCHOBAaHMM M aM(OTEpHBIX I'MJIPOKCUIOB;
HEOPraHUYECKHUX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA.

Penienne IpakTUKO-OPUEHTUPOBAHHBIX TEOPETHMYECKMX 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 (HU3HKO-
HEOPraHNYECKUX XUMHYECKHX CBOWCTB, XapaKTEPHBIX KAUECTBEHHBIX PEaKITUi.
BELIECTB Jlaboparopnas padora « UaeHTHUKAIUA HEOPTAHUYECKHUX BeHIECTBY.
Pemenne skcriepuMeHTANBHBIX 337144 10 XMMUYECKHM CBOMCTBAM METAJIOB M HEMETAJJIOB, TI0
PacHO3HABaHHUIO U MOJYYECHUIO COCTMHEHHI METAIUIOB U HEMETAJLIOB.
Wnentudukanysi HEOPraHWYECKUX BEIIECTB C HCIOJIB30BAHMEM HX (U3UKO-XUMHUYECKUX
CBOMCTB, XapaKTEpHBIX KAa4YeCTBEHHBIX peakuuid. KadecTBeHHbIe peaknuu Ha cyabdar-,
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 yueOHOro MmaTepuasa 4 OK 01
Knaccuduxarms, 1. TlosiBneHue W pa3BUTHE OPraHUYECKON XMMHUM Kak Hayku. [Ipeamer opraHuyeckoil XUMHH.
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. BbytiepoBa. YTriaepoaHbBIN CKEJIET OPraHU4eCKOW MOJIEKYJIbI. 3aBUCHUMOCTh
CBOMCTB BEILIECTB OT XMMUYECKOTO CTPOEHHUsI MOJIEKYI. MI30MepHs 1 U30MEPBL.

3. Tonsarue o pynkuuonansHoi rpynne. Paaukan. IlpuHiune! knaccudukauym opraHndeckux
COeIMHEHUN. MexayHapo/IHas HOMEHKJIATypa M NPUHIMIBl HOMEHKJIATYphl OPraHHYECKHX
coeaunenuil. [Tonstue 06 azoTcoepKalux COSTUHEHUAX, OMOTOIMYECKH aKTHBHBIX BEIIECTBaX
(yrmeBopax, kxupax, Oeiakax Hu Jp.), BBICOKOMOJEKYISPHBIX COCIUHEHHUSIX (MOHOMED, MOIHUMED,
CTPYKTYpPHOE 3BEHO).
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IIpakTHyeckne 3aHATHA

HoMmeHknatypa opraHu4ecKkux COeIMHEHUH OTIENIbHBIX KJIacCOB (HACHIIEHHbIE, HEHACBILIICHHbIE
U apOMAaTHUYECKUE YTIEBOAOPOAbI, CIIUPTHI, (PEHOIBI, ANbACTUIBI, KETOHBI, KAPOOHOBBIE KHCIOTHI
u ap.).

CocraBneHue TMONHBIX M COKPALICHHBIX CTPYKTYPHBIX (OpPMYNI OpraHMYEeCKHX BEIIECTB
OTIENbHBIX KIACCOB, MWCIIONb3ysd HMX Ha3BaHUA 10 CHCTEMaTH4YECKOW M TPUBHAIBHOU
HOMEHKJIaType (ITWIJICH, aleTWICH, TIUIepuH, (QeHos, (opMalbIerui, YKCyCHas KHCIOTa,
riuH). Pacdersl npocreiimelt GopMyibl OpraHMYECKOW MOJIEKYIbI, 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 ¥ HOMEHKIIATYphl BHYTPH Kjlacca; TOMOJOTHUYECKHH psa u obmas (gopmyna;
u30Mepusi; pU3NYECKUe CBOWCTBA; XMMUYECKUE CBOWCTBA; CIIOCOOBI MOTY4EHUS):

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

2. HempeeTbHbIC (ATKEHBI, AJIKUHBI M aJIKaJHCHbI) 1 apOMAaTHYeCKUE YIIeBOA0poasl. ['opeHue
alleTUJICHA KaK MCTOYHUK BBICOKOTEMIIEPATYPHOTO TNIAMEHH JJISl CBAPKU M PE3KU METaJIIOB

3. KHCIOpOJCOepKallie COeAMHEHUs (CIMUPTHI U (EeHOIbI, KapOOHOBBIE KHCIOTHI U 3(UPHI,
QIBJETUABl M KETOHBI, JKHPBI, yIJIeBOnbl). IIpakTHyeckoe NpPUMEHEHHWE ATHIICHIIIMKOJS,
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 MEX/IY KJIACCAMU OPTaHUYECKUX COCTMHEHHH .

IIpakTHyeckne 3aHATHA

CBolicTBa OpraHMYeCKUX COECIUHEHHUH OTIENbHBIX KJIACCOB (TpUBHAJbHAs W MEKIyHapOJHAs
HOMEHKJIaTypa, XHMMHUYECKHE CBOMCTBA, CIOCOOBI TMONY4YEeHHMs): IMpelesibHble (AIKaHbl |
HI/IKJ’IOBJ'IK&HI)I), HETIPCACIIBHBIC (aJ'IKeHI)I, AJIKUHBI H aJ'IKa)II/IeHI)I) H apOMaTHUYCCKUC
YIJIEBOAOPOABI, CIUPTHI U (EHONbI, KapOOHOBBIE KHCIOTHI M 3(UPHI, albJCTHAbI U KETOHBI,
AVMMHbBI W AWUHOKHCIIOTBI, BBICOKOHOJICKYIIAPHBIC COCAUHCHUA. 33I{3HI/I$I Ha COCTaBJICHHC
YPaBHEHUN XUMUYECKHX pEaKLMi C ydacTUEM OPraHUYECKUX BELIECTB HAa OCHOBAaHUU HX
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),
XapaKTEPU3YIOIINX XUMHYECKHE CBOMCTBA OPraHUYECKUX COCIMHEHUM OTHEJIbHBIX KJIACCOB,
CrocoObl WX TONYYCHUS] M Ha3BaHUE OPTraHWYECKUX COCAUHEHUN 110 TPUBHAIBHOW WIIU
MEXKTYHapOAHON CUCTEMATHYECKO HOMEHKJIIATYPE.

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

JlaGoparopnas padora «IIpeBpaieHusi opraHn4ecKnX BellecTB MPH HATPEeBAHNUMN»
[Tonydyenue STUJIEHA M W3YyYEHUE €ro CBOMCTB. MOIEIMpPOBAHUE MOJEKYJI U XHUMUYECKUX
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 XUpoB. Poyib OpraHMYECKOW XUMHH B PEIICHHH MPOOJIeM MUIICBON
0€30MacHOCTH.

2. Ponp opraHMyeckoil XHMHH B pEHICHHMH MNPOOJEM 3HEPreTHYSCKON O€30MacHOCTH, B
pa3BI/ITI/II/I MCEIUILIMHBI, CO3JaHUHN HOBBIX MaTepI/IaJIOB, HOBBIX NCTOYHHUKOB 3Hepr1/11/1
(ampTepHATUBHBIE HUCTOYHHKU HHepruu). OMacHOCTh BO3ICHCTBHS Ha >KUBBIE OpPTaHU3MBI
OpraHMYECKHUX  BELIECTB  OTHEIbHBIX  KJAcCOB  (YIJIEBOAOPOIBL,  CIHUPTHL,  (PEHOINBI,
XJIOPOpPraHUYeCcKHe TMPOU3BOJAHBIC, aNbJETHAbBl U JAp.), CMBICH TOKa3aTens MpeneiabHo
I[OHYCTI/IMOI\/JI KOHHGHTpaIII/II/I.

JlabopaTtopnass padora «MaeHTHduKanus OpraHUYecKUX COeJIMHEHMH OTIeJbHBIX
KJI1aCCOB»

Nnentuduxanuss OpraHu4eCKUX COEJUHEHHM OTIENbHBIX KJIACCOB (Ha NpUMEpPE allbJIerHJIoB,
Kpaxmala, YKCYCHOW KHCIOTHI, O€JIKOB M T.Nl.) C HCIOJB30BAHHEM HX (U3UKO-XUMHUYECKHX
CBOMCTB M XapaKTEpHbIX KAauyeCTBEHHBIX peakuuil. JleHaTypauus Oeinka INpH HarpeBaHUU.
[[BeTHBIE peakiu OenkoB. BO3HMKHOBEHHME AaHAMTHYECKOTO CHUTHAJa C TOYKH 3pPEHUS
XUMUYECKUX MPOLECCOB MpPH IPOTEKAHWH KAYECTBEHHOM  PpEaKIuu, ITO3BOJSAIOIIEH
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 XUMHUYECKHX PpEAKIMH € ydyacTHEM HEOPTraHMYeCKHX BEIIECTB.
CocraBiieHHE YpaBHCHHI pEaKIUW COCAMHCHUS, Pa3jIOXKEHUS, 3aMelIeHHs, OOMEHa, B T. 4.
peakIMii TOPEHUS, OKHCJICHUSI-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 OTHONIEHUS B XUMHHU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XHMHH H
pacueTsl 10 YPaBHEHMSMM XMMHYECKHMX peakuuid. Moip Kak eJuHMIIa KOJIMYECTBa BEILECTBA.
MounsipHas Macca. 3aKOHbBI COXPAHEHHUS MacChl U SHEPruu. 3aKkoH ABOrajpo. MossipHblil 00beM
razoB. OTHOCHUTENbHAs IUIOTHOCTh Ta3oB. PacyeTsl 10 ypaBHEHMSIM XUMHYECKMX PEaKLUN C
HCIIOJIb30BaHUEM Macchl, 00beMa (HOpMaJIbHbBIE YCIOBHSI) T'a30B, KOJIMYECTBA BEIIECTBA.

OK 01

Tewma 4.2.
DIEeKTPOTUTHYECKAS
JUCCOLIMAIUS M HOHHBIN
oOMeH

Coaep:xxanue yueOHOro MaTepuaJia

Teopus snekTponuTHdeckol nuccounanuu. MOHbI. DIEKTPOIUTHI, HE 3JIEKTPOIUTHL. Peakuun
noHHOTO oOMeHa. CocTaBjeHUE peakIuii HOHHOTO OOMEHa IyTeM COCTaBJICHHMS] MX TOJHBIX U
COKpAIIeHHBbIX MOHHBIX ypaBHEHUU. KHCIOTHO-OCHOBHBIE peakiuu. 3aJaHusl HAa COCTaBIICHUE
VMOHHBIX PEaKIIHil.

JlabopaTopnasi padora « TMIIBI XMMHYECKHX peaKIHi»

HccnenoBanue TUIOB (110 COCTaBY M KOJMYECTBY HCXOJHBIX M OOpa3yHOIIMXCS BEILIECTB) U
NPU3HAKOB XMMHUYECKHX peakuuid. [IpoBenenue peakuuiit HOHHOr0 OOMEHa, ONpeIeIeHUe CPebl
BOJIHBIX PAaCTBOPOB. 3a/IaHUS HA COCTABJIECHUE HOHHBIX PEAKIUN.

OK 01, OK 06

Pa3znen 5. Kunernueckue 1 TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NIPOTEKAHUA XMMHUYECKUX PeaKI Uil

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 peakuuu, €€ 3aBHCUMOCTh OT Pa3IMYHBIX (PAaKTOPOB: MPUPOIBI pEarupyrOIIUX
BEUICCTB, KOHLEHTPALUU PEarupyrollux BEIIECTB, TEMIIEpaTyphl U IUIOMAAU PEaKLHOHHON
noBepxHOCTH. TeroBbie 3P PEeKTh XUMHUUECKUX peakuuil. DK30- U IHAOTEPMUUYECKHE, PEaKIUH.
2. OOparumocTh peakuuid. XHMHYECKOE DPABHOBECHE U €ro CMELICHHE I0J JeicTBUeM
pa3nuYHBIX (aKTOPOB (KOHIEHTpALMsS pPEareéHTOB WM MPOJYKTOB pPEaKIHMH, TaBJICHUE,
TemIeparypa) Uil CO3JaHHsl ONTUMAJIbHBIX YCIOBMH NPOTEKAHUS XUMHMUYECKHX IPOLIECCOB.
ITpunnun Jle-IlaTense.

IpakTnyeckoe 3ansitue (MpPohecCHOHATIBLHO-OPUEHTHPOBAHHOE CO/IEPsKAHUE)

Pemenne mpakTHKO-OPUEHTUPOBAHHBIX 3alaHUil Ha aHaimu3 (HAKTOpOB, BIUSIONIMX HA
M3MEHEHHE CKOPOCTU XMMHUYECKON PeakIuy, B T. 4. C O3UIMI IKOJIOTUYECKH 11EI1eCO00pa3HOro
MOBEJCHUsI B OBITY M TPYIOBOM JEATEIBHOCTH B IEJIAX COXPAHEHHUs] CBOETO 3JI0POBbS U
OKpYKarollel NPUPOIHON CPEbI.

IIpakTH4yeckue 3aHATHS

Pemienne npakTMKO-OPpUEHTUPOBAHHBIX 3aJaHUM Ha NpuMeHeHue npuHuumna Jle-Illarense s
HAXOXXJICHUs HAIPABJICHUS CMELICHUS PaBHOBECUS XMMUYECKON peaklMu U aHanu3 (akTopos,
BIIMSIOIIMX HA CMELICHUE XUMUYECKOTO PABHOBECHS.

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. MaccoBass 110yl pacTBOpEHHOro BemecTBa. CMBICH IOKa3aTels
IpelelbHO JOMYCTUMON KOHIIEHTpAllMM U €ro HCIOJb30BaHHE B OILIGHKE SKOJOTHYECKON
0€30I1aCHOCTH.

[TpaBuna 5KOIOTMYECKU I1€1€CO00PAa3HOro MOBEACHUS B OBITY M TPYHOBOW AEATENBHOCTH B
LEeNSIX COXPAaHEHMsS CBOEro 3J0pOBbS U OKpYXKaloIled MNPUPOJHON cpeabl; OMACHOCTb
BO3JCICTBUS Ha JKHUBBIE OPraHMU3Mbl OINPEICICHHBIX BELIECTB. PelleHne npakTHKO-
OpUEHTUPOBAaHHBIX pACUYETHBIX 3aJaHUl Ha pacTBOPBL, MCIOJIb3yeMble B OBITOBOM U
IIPOU3BOJICTBEHHON JEATEIBHOCTH YEJIOBEKA.

JladopaTopnas padora «IIpuroroBijieHue pacTBOpPoOB»

[IpuroToBneHne pacTBOPOB 3agaHHONW (MaccoBoi, %) KOHIEHTpamuu (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 IPOM3BOACTBECHHOM JeATEJIbHOCTH YeJI0BEKA

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

Conep:xanue yueOHOro MaTepuaJia

Hoselimne noCcTuXeHUsT XMMHYECKOW HAyKM M XMMHMYECKOW TEXHOJOruu. Poinb Xxumuu B
00eCleYeHU! SKOJIOTMYECKOM, HHEPreTHUecKO M NHIIEeBOW Oe30MacHOCTH, Pa3BUTUH
menunuHbl. [IpaBuia moucka U aHanu3a XMMAYECKOH MH(OPMAIMK U3 Pa3IHYHBIX UCTOYHUKOB
(HayuyHast 1 yuyeOHO-Hay4yHasl JUTeparypa, CpelicTBa MaccoBoil uHdopMaiuu, cetb MiHTepHeT).

IIpakTnyeckue 3aHsATHS

[Towick u aHaIM3 KEWCOB O MPUMEHEHUN XUMHUYECKUX BEIIECTB U TEXHOJIOTUI C YIETOM OymyIIe
npodecCHOHANbHOM  JEeSATeIbHOCTH 10 TEeMaM: Ba)KHEHIIME CTPOUTENbHbIE MaTepualbl,
KOHCTPYKIIMOHHBIE MaTEpPHUabl, KPACKU, CTEKIIO, KEpAaMUKa, MATEPHAIIbI I AJIEKTPOHUKHU, HAHO
Marepuaibl, TEKCTUJIbHbIE BOJIOKHA, HCTOYHUKHA SHEPIHMHM, OPraHUYECKHUE U MHUHEPAIbHbIC
yI00peHus, JICKapCTBEHHBIEC BEIIECTBA, OBITOBASI XUMHUSI.

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. TpedoBaHusi K MUHUMAJBLHOMY MaTePUATIbHO-TEXHHYECKOMY 00ecredeHHIo

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

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

Y4eOHO-HarIIAIHbIE TTOCOOUS: KOMIUIEKThI Y4eOHO-METOJNYECKUX 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 odbecrneyeHue 00ydeHHus

Ilepeyenb pexoMeHayeMbIX Y4eOHbIX H3AaHuH, VIHTepHeT-pecypcoB, JONOJHHUTEILHOM
JUTEPaTyphbl

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

1. MapreimoBa T. B. Xumus: y4eOHUK H TPaKTHKyM JUIS CpPEAHEr0 MpodhecCHOHAIBHOTO
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.

JlonoJIHUTeIbHAS JIUTEpaTypa:
1.  Amn¢unorenosa U. B. Xumus. bazoselit ypoenb: 10-11 knaccel: yueOHUK Ui CpeHET0 00IIero
obpazoBanus / . B. Aupunorenona, A. B. baokos, B. A. Ilonkos. - 2-¢ u3x., 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. 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: Y4EOHHK JUIsl CPEIHEro
npodeccuonanbHoro oopaszosanus / E. M. Tynukus. - 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 obOmeit pemakiuen I'. H. ®daneea. — 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 obmelt penakmueit I'. H. ®aneera. - 2-¢ usgm.,
nepepad. u gom. - M.: FOpaiit, 2023. - 431 c. - (IlpodeccuonanbHoe obpazoBanue). Tekcr:
anekTpoHHbIH // O6pa3oBarenbHas miardopma FOpaiit [caitr]. - URL: https://urait.ru/bcode/513073.

IIpodeccnonanbHbie 6a3bl JaHHBIX M HHGOPMALMOHHBIE pecypchl ceTu UHTEpHeT:
1.  HayuyHo-momymnsipHbIi xKypHan «XUMHUs U 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 d¢yHIaMEHTAIBHOTO 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. Dnekrponnas oudnauoreka 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 ¥ o1eHKa pe3yabTaToB OCYLIECTBIIAECTCA NPENOJaBaTENEM B IIPOLECCE POBEACHUSA
TEOPETUYECKUX U NPAKTUYECKUX 3aHATHH, a TakkKe 3aHATUH B (opMe IMpPaKTUYECKOH MOArOTOBKH,
HaNpaBJICHHBIX HAa (OPMHUPOBAHKE OOIIMX U MPAKTHYECKUX KOMIIETEHIIHIA:

Oo6masi/mpodeccuoHaIbHAS KOMIIETEHIUA

T oeHOYHBIX MePONPUATHH

OK 01 IloHuMare CyHmHOCTb M COLHUAJIbHYIO
3HAYMMOCTb CBOEH Oynyiueid mpodeccuu, mpo-
SBJISITh K HEH YCTOMYUBBIN UHTEPEC

OK 02 Opranu3oBbiBaTh COOCTBEHHYIO
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  C  KOJUJICTAMH,
[PYKOBOJICTBOM, IOTPEOUTEIISIMU

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

YCTHBIN OIIPOC;

(bpoHTaTBHBIN O0IPOC;

OIICHKA CaMOCTOSITEIBHBIX H KOHTPOJBHBIX
pabor;

HaOJIFOIEHUE 3a
nabopaTOpHBIX padoT;

X0J0M BBITIOJTHEHU A

—  OIICHKA BBINOJIHEHUS J1a00paTOPHBIX padoT;

— OLEHKa IpPaKkTUYeCKUX paboT  (pemieHus
Ka4eCTBEHHbIX, PACUYETHBIX, MPO(HECCHOHAIBHO
OpPUEHTUPOBAHHBIX 3a7a4);

—  OLEHKA TeCTOBBIX 3aJaHUM;

—  OLEHKa BBITOJIHEHUS JIOMAIIIHUX u

CaMOCTOSITENIbHBIX paboT;

HAOJII0/IEHUE U OLIEHKA paboOT Ha CTYAEHUYECKOMN
KOH(EepeHLINY;

WUTOTOBBIN OMPOC.

19



