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1.ITACIHHOPT ITPOT'PAMMBI YYEBHOTI'O ITPE/IMETA
Xumusa

1.1 Oo0aacTs npuMeHeHHs1 padoyeil NPoOrpaMMbl

PabGouas mnporpamma ywyeOHOro mnpeamera XuUMHS SBISETCS YacThi0 00pa3oBaTEIbHOMN
nporpamMbl  (OII) CIIO Ha 0Ga3ze oOcHOBHOro oOImiero o0pa3oBaHHMs — HPOTrPaMMbl HOATOTOBKU
cnernuanucToB cpeanero 3eeHa (IIICC3).

[Iporpamma ydeOHOro mnpeaMeTa MOMKET HCIONb30BaThCsl JAPYTMMU MPO(ECCHOHATBHBIMU
00pa30oBaTeIbHBIMU OPraHU3aALUIMHU, PEATU3YIOUIMMHI 00pa30BaTEIbHYI0 MPOrpaMMy CPEIHEro 00ILEero
oOpasoBanus B npezaenax ocBoenus OIl CIIO Ha 6a3e 0cHOBHOTO 0011ero 00pa3oBaHusl — MPOrPaMMBbI
MOATOTOBKH criennanuctoB cpeanero 3seHa ([ITICC3).

Pabouas nporpamMma y4yeOHOTro IpeMeTa MOXKeT ObITh aJalTHPOBaHa I 00yUeHHsI HHBAIUIIOB U
JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/JOPOBBSI.
1.2. MecTto y4e0HOr0 nmpeaMeTa B CTPYKType 00pa3oBaTe/ibHON NMPOrpaMMmbl: y4eOHBIN MpeaMeT
VII.07 Xumusi saBisercs o0sA3aTENBHOW YacThiO 0O0IIe00pa3oBaTEIbHOTO LHKJIA 00pa30oBaTEIbHOMN
nporpammbel B cootBercTBUM ¢ PI'OC COO u ®I'OC no cnemumansHoctH 54.02.08 Texnuka u
UCKYCCTBO (hoTorpaduu.
1.3. Ilesan n miiaHupyembie pe3y1bTaThl 0CBOCHUSI Y4eOHOI0 IIpeaMeTa:
1.3.1. ILlean y4eOHoro mnpeamera: GOPMUPOBAHHME Yy OOYYAIOIIMUXCS XWMHUYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTHHBI MUpa KaK OCHOBBI IPUHSATHS PEICHUN B )KU3HEHHBIX U MPOU3BOJICTBEHHBIX
CHUTYaIUsIX, OTBETCTBEHHOI'O ITIOBEJICHUS B IPUPOIHOIL cpejie.
1.3.2. Tlnanupyemble pe3yJIbTaThbl OCBOCHHS y4eOHOI0 mpeaAMeTa:

B pe3ynbrare 0cBOEHUS NUCHUILIMHBI O0YUaIOLIUIICS 10JKEH YMeTh:
—  Ha3bIBaTh U3YYCHHBIE BEIIECTBA 10 «TPUBUAIBHOW» WIH MEXIyHAapOAHON HOMEHKIIATYpeE;
—  OIpENENATh: BAJIEHTHOCTh U CTENEHb OKUCIICHHUS XUMHYECKUX IEMEHTOB, TUIl XUMUYECKOHN CBSI3U
B COEJAMHEHHUAX, 3apsj MOHA, XapaKTep Cpeabl B BOJIHBIX PacTBOpaX HEOPraHWYECKUX COEAMHEHMH,
OKHUCJIUTEIb W BOCCTAHOBMTEJb, NPHUHAUIEKHOCTH BEIIECTB K Pa3IUYHBIM KJIAcCaM OPraHMYECKHX
COEeIMHEHHI;
—  XapaKTepH30BaTh: IEMEHTHl MajbIX MEPUOJOB IO HX IOJIOXKCHHUIO B NEPUOAUYECKON CHCTEME
JI.1. Menzeneena, oOIIMEe XMMUYECKHE CBOMCTBA METAJIOB, HEMETAIJIOB, OCHOBHBEIX KJIACCOB
HEOPraHWYECKNX M OPraHMYECKHX COCNMHEHUHN; CTPOCHME M XHUMUYECKHE CBOMCTBA W3YYEHHBIX
OPraHHYECKUX COEOUHEHHUII;
—  OOBACHATH: 3aBUCHUMOCTh CBOMCTB BELIECTB OT HMX COCTaBa M CTPOEHUS; MPUPOAY XUMHUYECKOU
CBSI3M (MOHHOM, KOBAJECHTHOM, METaNIN4ecKOoil), 3aBUCUMOCTb CKOPOCTHM XUMHUYECKOW peakUuud U
MOJIO’KEHUSI XMMHYECKOTO pPaBHOBECHS OT PAa3IMYHBIX (PaKTOPOB;
— TPOBOJUTH CAMOCTOSITENIbHBIA MOUCK XMMHUYECKOH MH(OPMALMU C HUCHOJIb30BAHUEM pPa3IUYHBIX
HCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX HM3JaHWH, KOMIBIOTEPHbIX 0a3 MaHHBIX, pecypcoB HMHTepHera);
UCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTUH JUIsl 00pabOTKM U Nepefauyd XUMHUECKOW MHpopMalnuu, 1
ee MPEeICTaBICHHS B PA3IMUYHBIX (POpMax.

B pesynbrare u3ydeHus XUMUHU Ha 6a30BOM ypOBHE 00yUaIOIIMHACS J0JKEH 3HATH/IIOHUMATh!

— BaXHEHIIME XUMHUYECKHE TIOHATUA: BEIIECTBO, XMMHUYECKHH DJJIEMEHT, aToOM, MOJIEKYJIa,
OTHOCHUTEJIbHbIE aTOMHasi U MOJEKYJspHas. MacChl, HOH, aJZIOTPOIUS, U30TOMbI, XUMHUYECKasl CBS3b,
IEKTPOOTPHULIATEIBHOCTD, BAJIEHTHOCTb, CTEIIEHb OKUCJICHMS, MOJIb, MOJIIpHAs Macca, MOJSPHBIN
0o0beM, BEIIECTBA MOJEKYJISIPHOIO U HEMOJIEKYJSIPHOIO CTPOEHHMS, pPACTBOPHI, 3JIEKTPOIUT U
HERJIEKTPOJIUT, AJIEKTPOJIIUTUYECKAsT IUCCOLMALNSA, OKHCIUTENIb U BOCCTAHOBUTEIb, OKHUCICHHE U
BOCCTaHOBJICHHE, TEIIOBOH 3(p(eKT peakiun, CKOpOCTh XUMUYECKONH PEaKInH, KaTallu3, XUMUIECKOe
paBHOBeCHE, YIIIEPOAHbIHN CKemeT, GyHKINOHAIbHAS IPYIIa, U30MEpUsi, TOMOJIOTHUS;

— OCHOBHBIE 3aKOHBI XMMHHU: COXPAHEHHUS MAacChl BEIIECTB, ITOCTOSHCTBA COCTaBa, NEPUOAMYECKUN
3aKOH;

— OCHOBHBIE TEOPUM XUMHHU: XUMHUYECKOW CBS3H, DJIEKTPOJIUTHUECKON IUCCOLMALUU, CTPOEHUs
OPraHUYECKHNX COCIMHEHUM;



— BaKHEHIINE BEIIECTBA U MaTEpHajbl: OCHOBHBIE METAJIIbI U CILIABBI, CEpHAs, COJIAHASA, a30THAas U
YKCYCHasi KMCJIOTBI; LEJIOYH, aMMHAK, MUHEpaJIbHblE yA00pEeHUs, METaH, 3TUIIEH, aleTUiIeH, OeH301,
ATAHOJ, JKUPBI, MbLIa, TJIIOKO3a, caxapo3a, KpaxMmal, KieTdaTrka, O€JKH, WCKYCCTBEHHBIE U
CUHTETUYECKUE BOJIOKHA, Kay4yKH, I1JJACTMACCHI;
B pe3ynbrate n3ydeHus XUMHHA 00YYarOIIUICs TOJDKEH MCIIOB30BaTh MPUOOPETEHHBIE 3HAHMUS
Y YMEHUS B IPAKTHYECKOM JesiTeIbHOCTH U ITOBCEIHEBHOM JKU3HU JUISL:
— 0OBSCHEHUS] XUMUYECKHUX SBJICHUH, MPOUCXOIAIINX B IPUPOJIE, OBITY U Ha MIPOU3BOJICTBE;
— OIpeAcsIeHUs] BO3MOYKHOCTH IPOTEKAaHUS XMMHUYECKUX IPEBPALEHUN B Pa3IMYHBIX YCIOBHSIX U
OLICHKH MX IIOCIIEACTBH;
— DJKOJIOTMYECKH IPaMOTHOIO ITOBEJICHUS B OKPYKarOLIEH Cpelie;
— OLICHKH BJIMSIHUSI XMMHYECKOTO 3arps3HEHMS OKPY KAIOIIEH Cpeibl Ha OpraHU3M YeJIOBEKa U IpyTue
’KUBBIC OpPraHU3MBI;
— OezomacHoro oOpallieHHs C TOPIOYMMH W TOKCHYHBIMH  BELIECTBaMH, JIaODOpaTOPHBIM
000py1I0BaHHEM;
— IPUTOTOBJICHMS PAaCTBOPOB 33JaHHOM KOHIIEHTPAIMK B ObITY M Ha IIPOU3BO/ICTBE;
— KPUTHYECKOM OIIEHKH JOCTOBEPHOCTH XUMHYECKOH HH(pOpMaluu, MOCTyHaroled W3 pa3HbIX
HCTOYHUKOB.
OcBoeHne cojepkaHusi ydeOHOro mpeaMera oOOECHeuuBaeT JOCTHIKEHUE OOydaroIIUMUCS
CJIEIyIOIUX PE3YyJIbTaTOB:
JIMYHOCTHBIX:
—  OCO3HaHHe 00Y4YaroUIMMUCA POCCUHCKOM Ipa)1aHCKOW UIEHTHYHOCTH;
— TOTOBHOCTb K CAMOPa3BUTHUIO, CAMOCTOSTEILHOCTH U CAMOOIIPEEIIECHHUIO;
—  HaJM4yMe MOTHBAIUH K OOYYEHUIO ¥ JMYHOCTHOMY Pa3BUTHIO;
—  LEJEHAIPaBJICHHOE Pa3BUTHE BHYTPEHHEH NMO3WULIMN JIMYHOCTH HAa OCHOBE JTYXOBHO-HPAaBCTBEHHBIX
LeHHOCTeN HaponoB Poccuiickoit denepannn, HCTOPUYECKUX U HALMOHAJIBHO-KYJIBTYPHBIX TPaguLUi,
(dbopMHpOBaHHE CHCTEMBl 3HAUYUMBIX II€HHOCTHO-CMBICIOBBIX YCTAaHOBOK, aHTHKOPPYILMOHHOTO
MHUPOBO33PEHUS, IIPABOCO3HAHUS, SKOJOTHUYECKONW KYJIbTYpbl, CHOCOOHOCTH CTaBUTb LIEJIH U CTPOUTH
JKU3HEHHBIE IIJIaHbl;
MeTanpeIMeTHbIX:
— OCBOEHHBIE OOYYaIOUIUMHCS MEXIPEIMETHbIE IOHSATHS U YHUBEpCAJIbHbIE yueOHbIE NEHCTBUS
(perynsTUBHBIE, IO3HABATEIbHbIE, KOMMYHUKATUBHBIE);
—  CIIOCOOHOCTh MX MCIIOJIb30BaHMS B I03HABATEIbHON W COIMAJIBHOM IpakTHKE, TOTOBHOCTh K
CAMOCTOSITEJIbHOMY IJITAHUPOBAHUIO U OCYLIECTBICHHIO Y4YeOHOW JesTeIbHOCTH, OpraHU3alNH
y4eOHOro COTPYJHHYECTBA C IMEJarornyeckuMu paOOTHHUKAMU U CBEPCTHHKAMM, K Y4YacTHIO B
MOCTPOCHUU UHIMBUAYAIBbHOM 00pa30BaTEIbHON TPAeKTOPHH;
—  OBJIaJICHME HaBBIKAMHU Y4eOHO-UCCIIEI0BATEIbCKON, IPOEKTHOM U COLMAIBHOMN 1EATEIbHOCTH;
NpeIMeTHbIX:
—  c(opMUPOBAaHHOCTh MPEJACTABICHUN: O XHMHYECKOW COCTaBISAIONICH €CTECTBEHHOHAYYHOM
KapTUHBI MUPA, POJIM XUMUHU B TO3HAHUU SIBJICHUN MTPUPO/BI, B POPMUPOBAHUU MBILUICHUS U KYJIbTYpPbl
JMYHOCTH, €€ (PYHKIMOHAIBHOM IPaMOTHOCTH, HEOOXOAUMOW [yl pEIleHUs] MPaKTUYEeCKUX 3ahad U
HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOILLIEHUS K CBOEMY 3[I0POBBIO U MPUPOJHON Cpelie;
—  BJIAJICHUE CHCTEMOM XWUMHYECKMX 3HAHUM, KOTOpass BKIIIOYAET: OCHOBOIIOJIATAIOIIME IOHITHUS
(XMMHYECKHI 2JIEMEHT, aTOM, 3JIEKTPOHHAsi 000JI0YKa aToMa, S-, p-, d-3JIeKTPOHHBIE OPOUTAIIN aTOMOB,
WOH, MOJIEKYJIa, BaJEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTb, CTEICHb OKUCJICHHSA, XUMUYECKas CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIM 00beM, YIJIepOJHbIN CKeneT, (yHKIHMOHATIbHAS TPyIIa, pajuKal,
U30MEPHs, U30MEPBI, TOMOJIOTHYECKUH PsiJl, TOMOJIOTH, YIJIEBOJLOPObl, KUCIOPOI- U a30TCOACpKAIINE
COeMHEHMs, OMOJIOTMUECKN aKTUBHBIE BellecTBa (YTJIEBOABI, JKUPBI, OEIKH), MOHOMEp, HOJIHMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHUS, KPHUCTAUIMYECKAs pPEIIETKA, THIIbI
XUMHUYECKHUX PEAKIUM (OKHUCIUTEIbHO-BOCCTAHOBUTENbHbBIE, 3K30- M 3HIOTEPMHUYECKHE, pEaKLuu
HMOHHOTO OOMEHa), pPACTBOp, 3JEKTPOJUTHI, HEIIEKTPOIMUTHI, MIEKTPOIUTUYECKAs JUCCOLMALNS,
OKHCJIUTENb, BOCCTAHOBUTEID, CKOPOCTh XMMHUYECKON pEaKlUH, XUMUYECKOE PaBHOBECHUE), TEOPUU U
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3aKOHbI (T€opHusi XHMHUYECKOTO CTPOEHMsI opraHumdyeckux Bemects A.M. bytiepoBa, Teopus
IEKTPOJIMTUYECKON Juccouuanuy, nepuonumdeckuil 3akoH J[.M. MenneneeBa, 3akOH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN SA3BIK XUMHUHU, (PAKTOJIOIMUYECKHE CBEJICHUS O CBOMCTBaX,
COCTaBe, MOJIyYeHHUH M 0€30IacHOM HCIIOJIb30BAaHUM Ba)KHEHIIUX HEOPraHMYECKUX U OPraHUYECKUX
BELIECTB B ObITY U MPAKTUYECKOM IEATEIHHOCTH YEIOBEKa;
—  c(pOpPMUPOBAHHOCTb YMEHUHN BBISBIATH XapaKTEpPHbIE NPHU3HAKM U B3aUMOCBA3b H3YYEHHBIX
MOHSTUN, IPUMEHATH COOTBETCTBYIOIINE MOHITHS IIPU ONMCAHUU CTPOCHUS U CBOMCTB HEOPTaHUYECKUX
U OpPraHMYecKUX BEIIECTB M HX MPEBPALICHHUH; BBIABISATH B3aMMOCBS3b XUMHUYECKHX 3HAHUH C
MOHSTHUAMM U NPEICTaBICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX IIPEAMETOB;
—  c(OopMUPOBAHHOCTb ~ YMEHMHA  HCHOJB30BaTh  HAUMEHOBAHMA  XHUMHMYECKHMX  COCJUHEHUH
MEXIyHapOJHOI'O COX03a TEOPETUUECKOM U MPUKIAJHON XUMUN U TPUBHAJIbHBIE Ha3BaHUS BaXHEHIINX
BELIECTB (ITHJIEH, alleTUJICH, TJIUMIEPUH, PeHo, GopManbIaerul], yKCyCHasi KMCIO0Ta, TIIUIHUH, yrapHbIi
ras3, yrieKMciblii ra3, aMMHUak, raiieHas HU3BECTb, HEralleHas H3BeCTb, NUTbEBas CoJa U JPYIHX),
COCTaBJIATh (POPMYJIbI HEOPraHMUYECKUX U OPraHUYECKHX BEILECTB, YPABHEHUS XUMUYECKUX PEaAKIIMM,
OOBSICHATh  MX  CMBICHI; TOATBEPXKIAThb  XapaKTepHble  XMMHUYECKHE  CBOHCTBA  BEIIECTB
COOTBETCTBYIOIIMMU IKCIEPUMEHTAMU U 3aIIUCSIMH YPaBHEHUM XUMHUUECKUX PEaKIIHii;
— c(pOpMHUPOBAHHOCTb YMEHHMHM YyCTAaHABIMBATh NPUHAJIEKHOCTh H3YYEHHBIX HEOPTaHWYECKUX U
OpPraHMYECKUX BEIIECTB K OINPEACIEHHBIM KjlaccaM W IpyllaM COEIUHEHMH, XapaKTepu30BaTb HX
COCTaB U Ba)KHEHIIME CBOWCTBA; OMPENENATh BHJbI XUMUYECKUX CBsi3ed (KOBaJeHTHAs, MOHHAafi,
METaJUINYECKast, BOJOPOJHAs), THUIBl KPUCTAUIMYECKHX PEIIETOK BEIIECTB; KIACCH(PHUIIMPOBATH
XUMHUYECKUE PeaKIiy;
— BJAJICHUE OCHOBHBIMH METOJIaMH HAy4HOTO [IO3HAHUS BEIIECTB W XUMHUYECKHUX SIBICHUU
(mabmroieHne, U3MEPEHHE, SKCIICPUMEHT, MOJICITHPOBAHNUE);
— c(pOpMUPOBAHHOCTb YMEHHUH NPOBOJAUTH PACUEThl MO XMUMHUYECKUM (PopMyJiaM M ypaBHEHUSIM
XMMUYECKUX PEaKIUi C HCIOJIb30BaHHEM (U3NYECKUX BEIUYMH, XapaKTEePU3YIONIMX BEIIECTBAa C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, o0bemMa (HOpMajbHbIE YCIIOBHUS) Ta30B, KOJUYECTBA BEILECTBA;
UCIIOJIb30BaTh CUCTEMHbBIE XMMUYECKUE 3HAHUS JJI NPUHATHS PEIIEHUN B KOHKPETHBIX JKU3HEHHBIX
CUTYaIUsIX, CBA3aHHBIX C BELIECTBAMH U UX IPUMEHEHHEM;
—  chOpMHUPOBAHHOCTb YMEHHH MJIAHUPOBATH U BBITOJIHATH XUMUYECKUN IKCIIEPUMEHT (TIpeBpalleHus
OpraHUYECKUX BEUIECTB MPU HArPEBAHUU, IIOJyUYEHUE ATUIIEHA U U3YYEHHUE €r0 CBOMCTB, KAUECTBEHHbIE
peaKIMy Ha ajbJeru/Ibl, Kpaxmall, YKCYCHYIO KHCIIOTY; IeHaTypalus OeIKOB IPY HArpeBaHUU, LIBETHbIE
peakuuu O€JIKOB; MPOBOAUTH PEAKIMM HOHHOIO OOMEHa, OIpeNessaTh CpeAy BOJHBIX PAacTBOPOB,
KayeCTBEHHbIE PEaKIMU Ha cynb(dar-, KapOOHAT- M XJOPHI-aHUOHBI, HA KaTHOH aMMOHUS; peIlaTh
AKCIIEpUMEHTaJbHbIE 3a7aun 1o TemaMm «Mertamib» U «HemeTrannel») B COOTBETCTBUU C IpaBHIIaMU
TEXHUKH O€30MacHOCTH HpU OOpalleHWH C BelleCTBaMH M JaOOpaTOpPHBIM 000pYyIOBaHHEM;
NpPEJICTaBIsATh  pPe3yibTaTbl  XHMHUYECKOTO  OJKCIepuMeHTa B  (GopMme 3amucu  ypaBHEHHMH
COOTBETCTBYIOILIMX peakUuil U (POpMYIUPOBATH BBIBOBI HA OCHOBE 3TUX PE3YJIbTaTOB;
—  chOpMUPOBAHHOCTh YMEHUS aHAIM3UPOBATh XUMHUECKYIO HHPOPMAIIHIO, MTOTyYaeMyl0 U3 Pa3HbIX
MCTOYHUKOB (CpeACTB MaccoBoi nHpopmanuu, cetb UHTEpHET U ApyTHE);
—  c(opmMupoBaHHOCTh YMEHUN COOJIIOATH MPaBWIA AKOJIOTHYECKU IEJIECO00Pa3HOTO TOBEACHUS B
OBITY M TPYAOBOHM JESATEIILHOCTH B LIENSAX COXPAHEHHUS CBOETO 370POBbSl U OKPY’KaIOLIEH MPUPOJAHOMN
CpE€Ibl; YUUTHIBATh ONIACHOCTH BO3JCHCTBUS HA KUBbIE OPraHU3Mbl OIPEJIEIICHHBIX BELIECTB, IOHUMAs
CMBICJI ITOKA3aTelsl PEAEIbHON TOIyCTUMON KOHIIEHTPALIHH;
— JUIg O0yYaromuXcs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 30POBBS: C(HOPMHUPOBAHHOCTH YMEHHS
IIPUMEHSTH 3HaHHUS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BELIECTB U XUMUUECKUX SIBJICHUM.
Oco0oe 3HaueHue y4eOHbIi npeaMeT uMeeT npu GOPMUPOBAHUN U PA3BUTHH:
— O0IMX KOMIETEHIINN:

Kon HaunmenoBanune koMneTeHIIMU
KOMITCTCHITHH
OK 02 Opranu3oBbIBaTh COOCTBEHHYIO JESTEILHOCTh, BRIOUPATH THIIOBBIE METOJBI U




CHOCOOBI  BBITIOJHCHHMSI  NMPOQPECCHOHANBHBIX  3a7ad, OICHWBATh  HX
3((PEKTUBHOCTH U Ka4eCTBO.

OK 03 [IpuHMMaTh pemieHus: B CTaHAAPTHRIX U HECTAaHAAPTHBIX CUTyallUsIX U HECTH 3a
HUX OTBETCTBEHHOCTb.

OK 04 OcymiecTBISITh TTOMCK M HCIIOJb30BaHWE HWHGOPMAIMH, HEOOXOAUMOM IS
3G PEKTUBHOTO BBIMOJHEHHUS MPO(ECCHOHATBHBIX 3a/1a4, TPOoPeCcCCHOHATHLHOTO
Y JIMYHOCTHOTO Pa3BUTHSL.

OK 05 Hcnonp3oBath  MHPOPMAIMOHHO-KOMMYHHUKAIIMOHHBIE ~ TEXHOJIOTMH B
podecCHOHANBbHOM JesTEIbHOCTH.

OK 06 PaboTaths B KoJIeKTHBE W B KOMaH[E, d(P(PEKTUBHO OOIMIATHCS C KOJUIETaMH,
PYKOBOJCTBOM, IOTPEOUTEIISIM.

OK 07 Bbpath Ha cebsi OTBETCTBEHHOCTDH 3a PabOTy WIEHOB KOMaH]Ibl (ITOAYUHEHHbIX ),
3a pe3ysbTaT BHIIOJIHEHUS 33aHUH.

OK 08 CaMocCTOsATEeNPHO OMpeeaTh 3adadud MPO(ECCHOHATHFHOTO M JIMYHOCTHOTO

pa3BuUTHA, 3aHUMAaTbCA CaM006p330BaHI/ICM, OCO3HAaHHO IJIaHUPOBATb
ITOBBIIICHUEC KBaJ'II/I(i)I/IKaI_[I/II/I.




2. CTPYKTYPA U COAEP)KAHUE YYEBHOI'O ITPEJIMETA

2.1. O6beM yueOHOr0 npeaMeTa M BU/IbI y4eOHOMH padoThI

Bun yueOHoii padoThl

O0BeM B yacax

MaxkcuMmajibHas yyeOHasi HAarpy3ka (Bcero) 72
Oo0s3aTesibHAs1 Ay IMTOPHAsA yueOHas Harpy3Ka (Bcero) 70
B TOM YHCJIE!
TEOPETUYECKUE 3aHATHS 46
PAKTUYECKHUE 3aHATUS 24
B TOM YHCJIE: B hOpMe MPAKTHIECKOU MOATOTOBKH 4
IPOMEXKYTOUYHAs aTTeCTalus 2

IIpome:xxyTouHas arrectanus B popme: nuddepenimpoBanHoro 3auera




2.2. TemaTnyecKuii MJIAH U coJiep:KaHue Y4eOHOI0 MpeaMeTa

HanmenoBanmue Copnepxanue y4eOHOIro MaTepuaJia, NPAKTHYECKHE 3aHATHS, CAMOCTOSITeJIbHAsI padoTa O0bém| Dopmupyembie
Pa3aesioB U TeM 00yYarmmXxcs 4acoB oduIme n
npogeccuoHaIbLHbIC
KOMIIETEeHI[HH
1 cemecTp 34 OK 2-OK 8
Bsenenue. Coaeprxanue yueOHOro MmaTepuaJia 2 OK 6,0K 7,0K 8
XUMHS 1 METO/IBI Pois 1 Mecto mpeamera Xumusi B ydeOHOM mporuecce. llenun u 3amaum kypca. CTpykTypa
HayqHOr'o MO3HAHUA | ipegmera. TpeboBaHus, MPEIbABIIEMbIE K 00yUYaIOIIMMCS, IPH OCBOCHUH ITPEIMETA.
Xumusi — PpyHIaMeHTalIbHAsE HayKa O BellecTBe. ECTeCTBEeHHO-HAy4YHBIH METO]| IO3HAHHUS, €To
BO3MOXXHOCTH W TPAHHUIIBI IPUMEHHUMOCTH.
3navuenne xumumn npu ocBoenuu npodeccuit CIIO u cnemmansrocTeld CIIO TexHHMYECKOTO
npodwis mpodeccnoHaIbHOTr0 00pa30BaHUs.
Pa3pnen 1. OcHOBBI CTPOEHHS BelllecTBa 6 OK 2,0K 3, 0K 4,
Tema 1.1. Conepxxanne yueOHOro MarepuaJjia 2 OK'5, 0K 6, OK 7,
" y OK 8
Crpoenne aroMoB CoBpeMeHHast MOJIeTb CTpOCHUST aroMa. CHMBOJIMYECKHIA A3bIK XUMUAU. XUMHYCCKUN 3JICMEHT.
XAMAICCKUX STEMCHTOB | Jnexrponnas koHpurypauus aroma. Kiaccudukanus XUMHYECKHX 3JIEMEHTOB (s-, p-, d-
1 IPUPOJIa XUMHICCKOM | yiiemenThl). BasieHTHBIE 3J€KTPOHBL. BajleHTHOCTh. DIICKTPOHHAS IPUPOIa XUMHYECKON CBSI3H.
CBs3H DJIEKTPOOTPUIIATEIIBHOCTh. BUIBI XUMHUECKOW CBs3U (KOBAJCHTHAs, MOHHAS, METAJIMUECKas,
BOJIOPOIHAS) M CTIOCOOBI € 00pa3oBaHMs.
IIpakTyeckoe 3aHsiTHE 1
[TpakTHKyM 110 U3YyYEHHIO CTPOSHHS ICKTPOHHBIX (POPMYJT ATOMOB XHMHUYECKHUX 3JIEMEHTOB.
Tema 1.2. Coaep:xaHue yueOHOro MaTepuaJia 2
ITeproguueckuii 3aK0H Ilepronuueckas cucremMa xumudeckux semenToB J[.M. MengenceBa. PU3HUECKUN CMBICI
u Tabinua JI.1. [epuonuueckoro 3akona [I.11. MeneneeBa. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XMMUYECKHUX
Menneneesa 9JIEMEHTOB, 00pa3yeMbIX MMHU MPOCTBHIX U CIOXHBIX BEIIECTB B COOTBETCTBUH C IOJIOKEHHEM
XMMHUYECKOro 2eMeHTa B [lepuoauueckoit cucreme. MUpOBO33pEHUYECKOE M HAyYHOE 3HAUYCHHE
[Tepuonuueckoro 3akona .M. Mengeneesa. Ilpornosst [I.M. MenneneeBa. OTKpbITHE HOBBIX
XMMHUYECKHX 3JIEMEHTOB.
IIpakTHyeckoe 3aHsITHE 1
W3yuyenne monenupoBanus noctpoeHus [leproauaeckoil TaOIUIbI XUMUYECKHX 3JIEMEHTOB.
Pa3nen 2. CTpoeHne U CBOIMCTBA HEOPraHUYECKHUX BelleCTB 9 OK 2, 0K 3, 0K 4,
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Tema 2.1.
Knaccudukanms,
HOMEHKJIATypa U

CTPOCHHE
HEOPTaHUYECKUX

BEIIIECTB

Conep:xanue y4eOHOro MaTepuasa

Krnaccudukanus HeopraHnueckrx BeIecTB.

[Ipenmer Heopranmdeckoit xumuu. Knaccudukanus Heopranuuyeckux semiecTB. [IpocTeie u
cioxHble BemiecTBa. OCHOBHbBIE KJIACChl CIIOKHBIX BELIECTB (OKCH[bI, THIPOKCHJIbI, KHCIOTHI,
coiau). B3auMocBsA3p HEOpPraHMYECKUX BEIIECTB. ArperaTHble COCTOSIHMS — BEIIECTBa.
Kpucrannuueckue u amop¢Hble BemiecTBa. THIBI KPUCTAJUIMYECKUX PEIIETOK (aToMHad,
MOJIEKYJISipHasi, HOHHAsI, MeTaJuIn4ecKas). 3aBUCUMOCTb (PU3MUYECKUX CBOWCTB BEILIECTBA OT TUIIA
KPUCTAJIMYECKON PpELIeTKU. 3aBUCUMOCTh XHMMHMYECKON aKTHMBHOCTM BEIIECTB OT BHJA
XMMUYECKOH CBSI3U U TUINA KpUCTAITNYECKOH pemeTku. [IpuunHbl MHOrooOpasus BEIIecTs.

IIpakTHYeckoe 3aHATHE

[IpakTuKkyM HU3y4deHHs] HEOPraHMYECKHX BEIIECTB Pa3UYHBIX KIACCOB MO MX KIacCHU(pUKaluH,
HOMEHKJIATYPE U XUMUYECKUM (OpMYJIaM.

Homenknatypa HeopraHMYeCKUX BEIIECTB: Ha3BaHUE BEIECTBA, MCXOAS M3 MX XMMHUYECKOM
(opMyJIbI, WIM COCTaBJICHHE XHMHYECKOW (HOpMYIbI, MCXOIS W3 HA3BaHUS BEIIECTBA IIO
mexayHapoanon (MIOITAK) nnu TpuBuanbHOM HOMEHKIIATYpE.

Pemenue npakTaecKux 3alaHui O KIIaCCU(PUKAIIMN, HOMEHKIIATYpPEe M XUMHUYECKUM (opmyam
HEOPraHUYECKUX BEIIECTB PA3IMYHBIX KJaccoB (YrapHblil ra3, yIJEKHUCIBIA Ta3, aMMHak,
raiieHasi M3BECTh, HETralleHas HM3BECTb, NMHUThEBas COAa W JAPYIHX): Ha3blBaTh U COCTABIISATH
(hopMyJIbI XUMUYECKUX BELIECTB, ONPEACIISITh IPUHAIICKHOCTD K KJ1accy.

Tema 2.2.
DOU3UKO-XUMHUYECKHUE
CBOMCTBA
HEOPraHUYECKUX
BEILIECTB

Conep:xanue y4eOHOro MaTepuasa

1. Meramnbl. O0mue ¢puszndeckne U XUMHUYECKHe CBOMCTBa MeTaisioB. CriocoObl MOTy4eHUSI.
3HayeHUEe METAJIOB U HEMETAJUIOB B MIPUPOJE U JKU3HEIESITEIbHOCTH Y€JI0BEKa U OPraHU3MOB.
Koppo3ust MeTainoB: BUibl KOPPO3HH, CIIOCOOBI 3aIIUTHl METAJUIOB OT KOPPO3HUHU.

2. Hemeramnel. OOmwue ¢u3mdyeckue W XHUMHUYECKHE CBOMCTBA HEMETAIOB. | HUITMYHBIC
cBoiictBa HemeTtauioB IV— VII rpynn. Knaccupukanuss u HOMEHKIATypa COEIHMHEHUI
HeMmeTaioB. KpyroBopoTsl OMOr€HHBIX 3JIEMEHTOB B IIPUPO/IE.

3. XuMmHuecKHe CBOICTBA OCHOBHBIX KJIaCCOB HEOPraHMYECKHUX BEIIECTB (OKCHJIOB,
TMJPOKCUIOB, KUCIIOT, COJIEH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB IPOCTHIX BEILECTB,
BOJIOPOJHBIX COEAMHEHUN, BBICIIUX OKCUOB U T'MJIPOKCHJIOB.

Conep:xaHue y4eOHOro MaTepuaJia

Tunsl KpUCTAUIMUECKHX PEIIETOK (aTOMHAsl, MOJIEKYJSIpHAs, WOHHAs, MeTajIn4yecKas).
3aBUCUMOCTh XMMHUYECKOW AaKTUBHOCTHM BEIIECTB OT BUJA XUMUYECKOM CBSI3M M THUIA
KpUCTAJUTMUECKOH perneTku. [IpuunHbl MHOr00Opasus BELIECTB.

OK 5,0K 6,0K 7,
OK 8
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IIpakTyeckoe 3ansaTHE (MPOdQecCHOHATbHO-OPHEHTHPOBAHHOE COAeP/KAHME) 1
CocraBieHHe ypaBHEHMH XUMHUYECKHMX pEaKIUA C Yy4dacTHeM TMPOCTBIX M  CIIOKHBIX
HEOPraHMYECKUX BEIIECTB: META/NIOB M HEMETAUIOB; OKCHIOB METAJIJIOB, HEMETAJIOB H
aM(OTEpHBIX JIEMEHTOB; HEOPraHMYECKUX KHCJIOT, OCHOBAaHMM U aM(pOTEpHBIX THIPOKCHUIIOB;
HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOIUX UX CBOKCTBA.

Pemenne mpakTUKO-OPHEHTUPOBAHHBIX TEOPETHUECKUX 3aJaHMl Ha CBOWCTBA, COCTaB,
MoJTyyeHne M OE30MacHOEe HCIOJIb30BAHME BAXKHEMIINX HEOPraHWYECKHX BELIECTB B OBITY U
NPAaKTHYECKOH eATeIbHOCTH YeI0OBeKa.

Tema 2.3. IIpakTH4Yeckoe 3aHATHE 1
Nnentuduxanus N3yuyenne wuaeHTH(UKAIMM HEOPraHUMYECKUX BELIECTB C HCIOJIb30BaHUEM HX (PU3UKO-
HEOPraHUYECKHUX XUMUYECKUX CBOMCTB, XapaKTEPHbIX KAYECTBEHHBIX PEAKIIUI.

BELIECTB JlaGopaTopHas padora « AneHTHUKANNS HEOPraHUYECKUX BelleCTBY.

Pelienne skcniepuMEHTAIBHBIX 33J]a4 M0 XUMUYECKUM CBOMCTBAM METAJUIOB U HEMETAJLJIOB, MO
pacro3HaBaHUIO U MOIYYEHHUIO COEAMHEHUH METAJIJIOB U HEMETAJIJIOB.
WNnentudukanuss HEOPraHMYECKUX BEHIECTB C HCIONB30BAHHEM WX (DU3HKO-XUMHYECKHX
CBOMCTB, XapaKTEpHbIX KauyeCTBEHHbIX peakuui. KauecTBeHHBbIe peakuuum Ha cyibdar-,
KapOOHAT- U XJIOPUI-aHHOHBI, HA KATUOH aMMOHHSI.
Pa3nen 3. CTpoeHne u CBOMCTBA OPraHUYeCKHX BellleCTB 15 OK 6,0K 7,0K 8

Tewma 3.1. Coaep:xaHue y4eOHOro MaTepuaJia 4

Knaccudurarys, 1. TlosBieHue U pa3BUTHE OPraHUYECKON XMMUM Kak Hayku. [IpenMeT opraHM4ecKod XUMHHU.
CTPOCHHUE 1 MecTo ¥ 3HaUE€HHE OPraHMYECKON XMMUH B CHCTEME €CTECTBEHHBIX HayK.
HOMCHKJIAaTypa 2. XUMHUYECKOE CTPOCHHE KaK IMOpPSAJ0K COCIMHEHHUS AaTOMOB B MOJIEKYJIE COTJIaCHO UX

OpPraHn4€CKuX BCIICCTB

BaJEHTHOCTH. (OCHOBHBIE TOJOXEHUS TEOPUHM XHMHUYECKOTO CTPOEHHUS OPraHUYECKUX
coequuennii A.M. bytiepoBa. YriepoaHblii CKEJIET OpraHUYE€CKON MOJIEKYJbl. 3aBUCUMOCTh
CBOMCTB BEILIECTB OT XMMHUYECKOIO CTPOEHUSI MOJIEKYJI. MI30Mepus U U30MepHl.

3. Tlonstue o dyHKuMOHATBHOU rpymie. Pagukan. [IpuHnmme! kaaccuduKaum OpraHuIecKux
coequHEHU. MexayHapogHas HOMEHKJIaTypa W IPUHLIMIBI HOMEHKJIATYpbl OPraHUYECKUX
coenuHenuil. [TonsTie 06 azoTcoaepKaluX COCAMHEHUAX, ONOJIOTMYECKH aKTUBHBIX BEIECTBAX
(yrneBomax, kupax, O0eiaKax u Jp.), BHICOKOMOJEKYJISIPHBIX COSAMHEHHSIX (MOHOMEp, MOJIUMeEp,
CTPYKTYpPHOE 3BEHO).
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IpakTuyeckue 3aHATHSA

Homenknatypa opraHM4eCcKiX COSIMHEHUI OTACIBHBIX KJIACCOB (HACBIIICHHBIC, HCHACHIIIICHHBIC
Y apOMaTHUYECKHE YTIIEBOJAOPOIbI, CIIUPTHI, (DEHOIBI, aJThJACTH/IbI, KETOHBI, KAPOOHOBHIE KUCIOTHI
u ap.).

CocTaBiieHHE TIONIHBIX H COKPAIICHHBIX CTPYKTYpPHBIX (DOpPMyYT OpPraHMYECKUX BEIICCTB
OTJEBHBIX KJIACCOB, HCIIOJIb3YsS MX Ha3BaHUS 110 CHUCTEMAaTHYCCKOM U TPHUBHAILHOM
HOMEHKJIAType (STWICH, aleTWICH, MIIHLEpPHH, (eHod, (GopManbIeruj, YKCyCHas KHCIOTa,
nMIKH). Pacdersl mpocTeiineld popMyJibl OPraHMYECKON MOJICKYJIBI, UCXOS U3 DJIEMEHTHOTO
coctana (B %).

Tema 3.2.
CsoiicTBa
OpraHNYEeCKUuX
COCJIMHEHU I

Coaep:xaHue yueOHOro MaTepuaJia

DUBNKO-XUMUYECKHE CBOMCTBA OPraHUYECKUX COCIUHEHUN OTACIBHBIX KIAcCOB (0OCOOEHHOCTH
KJIacCU(pUKAMM U HOMEHKJIATyphl BHYTPH Kjlacca; TOMOJOTHYECKH psia U oOmas Gopmyrna;
n3oMepus; (pu3nIecKre CBOMCTBA; XUMHYECKUE CBOMCTBA; CITOCOOBI TIOJTyYCHHS ):

1. mpexaenbHBIE YIJIEBOJIOPOABI (QJIKaHbl M LUKIOATIKaHbl). ['OpeHHMe MeTaHa Kak OJMH U3
OCHOBHBIX HCTOYHHMKOB TeIJIJa B MPOMBIIIJICHHOCTH M ObITy. CBOWCTBAa NPHUPOIHBIX
YIJIEBOAOPOAOB, HAX0XKICHUE B IPUPOJE U IPUMEHEHUE AJIKAHOB;

2. HempezaelbHBIC (AJTKEHBI, ATKWHBI U aJKaJdeHbl) 1 apOMaTHYECKHE yrieBoaopoabl. ['openue
AlETWIICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHH JJIS1 CBAPKU U PE3KUA METAJIIOB

3.  KHCIIOPOJCOAEpXkAIIUe COSTUHEHUsS (CIUPTHI M (DEHOJBI, KApOOHOBBIE KHUCIOTHI U 3(PUPHI,
albACTUIIBI W KETOHBI, XUPBI, YyrieBonbl). I[IpakThueckoe NPUMEHEHHE ATHICHIIUKOJIS,
mmnepuna, ¢penona. [Ipumenenue dpopmanpaeruaa, aneraibAaerua, YKCYCHOH KUCIOTh. Mplia
KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT. MoOIOIIME CBOICTBA MbLIA;

4. a3zoTcojaepikaiiie COSAMHEHHS (aMUHBI U aMUHOKHCIIOTBI, O€JKH). BrICOKOMOEKyIsIpHBIC
COCIUHEHUS (CHHTETUYECKHE M OMOJIOTUYCCKU-AKTHBHBIC). MOHOMEp, TOTUMED, CTPYKTYpHOE
3BeHO. [lonumepusanus STUJEHAa Kak OCHOBHOE HAlpaBJICHUE €ro  HCIOJb30BaHMUS.
['eHeTnueckas CBsI3bp MEKy KJIacCaMU OPTaHUYECKUX COCIUHEHUM.

IIpakTHYeckue 3aHATHS

CBoiicTBa OpraHMYECKUX COEIMHEHMH OTAEIbHBIX KJIACCOB (TpUBMAJbHAs M MEXAyHapoJHas
HOMEHKJIATypa, XUMHUYECKHE CBOMCTBAa, CHOCOOBI MOIYy4YEeHMsI): NpelesbHble (alKaHbl MU
LUKJIOAIKAHbI), HeNpeJenbHble (aJKEHbl, aJKUHbl W aJKaJUeHbl) U apOMaTHYECKue
YTJIEBOIOPOAbI, CIUPTHI U (EHOJbI, KapOOHOBBIE KHUCIOTHI M A(UPHI, adbJAETUABl U KETOHBI,
auMHbl M AWUHOKUCIIOTHI, BBICOKOMOJIEKYJISIPHBIE COEAUHEHMsA. 3aJaHusl Ha COCTaBJICHHE
YPAaBHEHUN XUMHUYECKHX PEaKIMM C y4acTUEM OPraHMYECKUX BELIECTB HAa OCHOBAaHUU HX
COCTaBa U CTPOCHUS.
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IIpakTyeckoe 3ansaTHE (MPOdQecCHOHATbHO-OPHEHTHPOBAHHOE COAeP/KAHME)

CocraBrneHue cxeM peakluuii (B TOM 4YHUCIE MO MNPEJIOKEHHBIM IIeTOoYKaM IpeBpalleHuil),
XapaKTEepU3yIOIIMX XUMHUYECKHE CBOICTBA OpPraHUMYECKUX COEAMHEHUN OTAEJBHBIX KIJIACCOB,
CrocoObl WX TOJY4YeHUS M Ha3BaHHWE OPraHMYECKUX COEJWHEHUN IO TPUBUAIBHON WIH
MEX1yHapOAHON CUCTEMATUYECKOM HOMEHKIIATYPE.

Pemenne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha CBOMCTBA OPraHMYECKHX
COEIMHEHUH OT/AEIBHBIX KJIACCOB.

JlaGopaTopHas padora «IIpeBpameHusi OpraHu4ecKuXx BellecTB NPH HArpeBaHUM)
[losnyyeHne »TuiieHa M HM3y4YEHUE €ro CBOWCTB. MoaenupoBaHHE MOJIEKYJ] M XHMHUYECKUX
MIpeBpaLEHUI Ha IpUMepe 3TaHa, ITUJICHA, alleTUIICHA U JIp.

Tema 3.3.
WNnentudukarus
OpPTraHUYECKUX
BEIIECTB, UX 3HAYCHUE
Y IPUMCHCHUE B
OBITOBOM U
MIPOM3BOJICTBEHHOM
NESTEIIbHOCTH
YenoBeKa

Conep:kanue y4e0HOIro MaTepHuaJa

1. buoopranuyeckue coeauHeHus. IlpumeHenue u OuoONOTHYECKas pOJIb  YIJIEBOOB.
OxucneHue yrieBoJOB — HCTOYHUK DHEPIMM >KHUBBIX OpraHu3sMoB. OO0iacTH NPUMEHEHUS
amMuHOKuUCIOT. [IpeBpamenust OenkoB muiu B opraHusme. buonorndeckue QyHKIMM OEIKOB.
buonoruueckue QpyHkuu xKupoB. Ponb opraHMueckoil XMMHHM B pEUICHUH MPOoOJieM MUILEBOM
0€30IaCHOCTH.

2. Ponp opranuyeckoil XMMHHM B PpEUICHUM HPOOJIEeM HHEPreTHYecKoil Oe30MacHOCTH, B
pa3sBUTUM MEIULMHBI, CO3JAHUM HOBBIX MaTE€pHalOB, HOBBIX HMCTOYHHKOB DHEPIUU
(apTepHATUBHBIE HUCTOYHUKU SHepruu). OMacHOCTb BO3ACHCTBHS Ha >KUBbIE OpPraHU3MBI
OpPraHMYECKHUX  BEIIECTB  OTACIbHBIX  KJIACCOB  (YIJIEBOAOPOABI,  CIUPTHL,  (PEeHOIBI,
XJIODOPraHUYECKHE [MPOU3BOJHBIC, QJIbJErHJbl W Jp.), CMBICI [OKa3aTels MpeesbHO
JOIyCTUMOM KOHLIEHTPALMH.

Jlaboparopnasi pa6ora «WneHTHduUKAUA OPraHNYecKHX COeJIMHEHUIl OTAeJbHBIX
KJIACCOB»

Nnentudukanuss opraHndecKux COCIUHEHHUH OTIEIBHBIX KIIACCOB (HA MPUMEPE abJIETHJIOB,
Kpaxmaja, YKCYCHOW KHCIOTHI, OEJIKOB M T.NI.) C HCIOJIb30BAHHEM HX (UIUKO-XUMHUYECKUX
CBOMCTB M XapakTEpHBIX KadeCTBCHHBIX peakiuil. JleHarypanus Oenka TpuU HArpeBaHUH.
BetHbie peakuuu OenkoB. BO3HMKHOBEHHWE AaHATUTHYECKOIO CHTHajga C TOYKH 3PECHUS
XMMHYECKUX TPOLECCOB NPU MNPOTEKAHUM KAYECTBEHHOM  pPEAKLUMH,  ITO3BOJISIOLICH
UACHTU(DULIUPOBATD MPEIJIOKEHHbIE OPraHUYECKHE BEIeCTBa

KonTtposbnas padora

Bcero 3a I cemecTp

34

II cemecTp

38

OK 2-OK 8
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Pa3nen 4. Xumnyeckue peakuuu

12

Tema 4.1.
THUIBI XUMHAYECKUX
peakuui

Coaep:xaHue y4eOHOro MaTepuaJia

Knaccudpukanumst ¥ TUNBI XUMHUYECKUX PEAKIMH C yYacTHEM HEOPTraHWYeCKHX BEIIECTB.
CocraBiieHHE ypaBHCHHUU pEaKIUi COCIWHEHUS, PA3JIOKCHHS, 3aMelleHus, oOMeHa, B T. .
peakuuii TrOpeHus, OKHUCIICHUS-BOCCTAHOBJICHUA. YPAaBHEHUS OKHUCJICHUA-BOCCTAHOBJICHHUS.
Crenenbp oxucieHusi. Okuciaurenb # BoccTaHOBUTENb. (COCTaBJICHHE W ypaBHUBAHHE
OKHCJIUTEIPHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA METOJIOM 3JIEKTPOHHOTO OanaHca. OKUCIUTEIbHO-
BOCCTAaHOBUTEIBHBIC PEAKIIMHU B IPUPOJIE, MPOU3BOICTBEHHBIX MPOLIECCAX U KUZHEICATEIbHOCTH
OpraHU3MOB.

IIpakTHYecKkHne 3aHATHSA

KomnyecrBenunle orHOIIEHHS B XUMHH. OCHOBHBIE KOJHMYECTBEHHBLIE 3aKOHLI B XUMHU H
pacyeTsl 10 ypaBHEHUSIMU XUMHUYECKUX peakuuid. Mosip Kak eMHHIIa KOJIMYECTBA BEIIECTBA.
MounsipHast Macca. 3aKOHBI COXPaHEHHUSI Macchl U SHEPruu. 3aKoH ABorajapo. MoispHblii 00beM
ra3oB. OTHOcUTENbHAs IJIOTHOCTh ra3oB. PacueTsl MO ypaBHEHUSM XHUMHMYECKHX peakluil ¢
HCIOJIb30BaHNUEM Macchl, 00beMa (HOpMaslbHbIE YCIOBHS) Ia30B, KOJIMUECTBA BEIIECTBA.

Tema 4.2.
DNeKTpOIUTHYECKAs
JUCCOLIMAIUS M MOHHBIH
oOMeH

Conep:kanue y4e0OHOIro MaTepHuaJa

Teopus snextponuTnueckoi aucconuanuy. VoHbI. DIEKTPONUTHI, HE AJIEKTPOJINTHL. Peakuun
noHHOro oomeHa. CocTaBiieHHE peaKlMii MOHHOTO OOMEHa IMyTeM COCTaBJICHHS WX IMOJIHBIX U
COKpAILEHHBIX MOHHBIX ypaBHEHMH. KHMCIOTHO-OCHOBHBIE peakuuu. 3ajaHus Ha COCTaBICHHE
HMOHHBIX PEaKLIHMN.

JlaGopatopnas padora « Tunbl XUMHUYECKUX peaKkunin»

HccnenoBanme TUIMOB (IO COCTaBY M KOJMYECTBY UCXOAHBIX U OOPa3yIOMIMXCS BEIISCTB) H
NPU3HAKOB XMMHUYECKUX peakiuil. [IpoBenenue peakuuii HOHHOro oOMeHa, ONpeAeICHUE CPEIb
BOJHBIX paCTBOPOB. 3aIIaHI/I$I Ha COCTaBJICHUC NOHHBIX peaKHI/If/'I.

OK 6, 0K 7, OK 8

Pasznen 5. Kuneruueckue u TEPMOAUMHAMHUYECCKHUE 3AKOHOMEPHOCTH MPOTEKAHUA XUMHYECCKUX peammifl

10

Tema 5.1.
CKOpOCTh XUMHUYECKUX
peakuuid. XMMUYECKOe

paBHOBeEcCHE

Conep:kaHue y4e0OHOIro MaTepHuaJia

1. CkopocTh peakiuu, €e 3aBUCHMOCTh OT Pa3IUYHBIX (DAaKTOPOB: MPHUPOJBI PEArupyHOIINUX
BEIIIECTB, KOHIIEHTPAIIMU PEArupyroIIuX BEIIECTB, TEMIIEpAaTypbl M IUIOMIAA PEAKIIMOHHOMN
noBepxHOCTU. TermnoBbie A3PHEKTH XUMUUIECKUX PEAKINi. DK30- U SHAOTEPMUUYECKUE, PEAKIIUU.
2. OOpatumocTh peakiuid. XHUMHYECKOE DPABHOBECHE M €ro CMEIICHHE IMOoJa JACHCTBHEM
pa3nuuHbIX (aKTOpOB (KOHIEHTpPAlLlMsS pPEareHTOB WJIM MPOAYKTOB pEAaKIHH, JaBIICHUE,
TEeMIlepaTypa) JJIA CO3/IaHHS ONTUMAJIBHBIX YCIOBUWM MPOTEKAHUS XHUMHUYECKUX TIPOIECCOB.
[Ipuniun Jle-Ilarenbe.

OK 2, OK 3, OK 4,
OK 5, OK 6, OK 7,
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IIpakTuyeckoe 3anATHE (IPO(JPecCHOHATLHO-OPHEHTHPOBAHHOE COJIePKAHUE)

Pemenne npakTUKO-OpMEHTHUPOBAHHBIX 3aJaHUl Ha aHauu3 (aKkTOpOB, BIMAIOMIMX Ha
M3MEHEHHE CKOPOCTH XUMHUYECKOW PEaKIfH, B T. 4. C MO3UIUI KOJOTHUYECKH 1eTIecO00pa3HOro
NOBe/eHUsI B OBITY M TPYJIOBOW JEATEIHOCTH B ILENSAX COXPAaHEHUS CBOETO 3J0POBbS U
OKpY>Karolle NPUPOIHON CPEBI.

OK &

HpaKanecmle 3aHATHUSA

Pemenue MPAKTUKO-OPUCHTHPOBAHHBIX 3a,[[aHI/II71 Ha MPUMCHCHUC IPUHIUIIA Jle-IllaTense JIA
HaXOXICHUA HAIIPaBJICHUA CMCHICHUSA PABHOBCCHA XUMHYSCKOM p€aKkuuu U aHaJInu3 (1)aKTOp0B,
BJIMAIOMIUX HAa CMCIICHUC XUMUYCCKOTO PaBHOBCCHU.

Pasnea 6. PacTtBopsl

Tema 6.1.
[TonsiTre o pacTBOpax

Coaep:xaHue yueOHOro MaTepuaJia

PactBopenne Kak (QHU3HKO-XMMUYecKHuii mporecc. PactBopel. CrocoObl MPHUTOTOBJIECHHUS
pactBOpoB. PactBopumocTh. MaccoBast J0j1s1 pacTBOpeHHOro BemiecTBa. CMBICT TMOKa3aTelis
npefeabHO JOMYCTHMOM KOHIIEHTPAllMd M €ro HCIOJb30BaHUE B OLEHKE JKOJIOIMYECKOM
0e30IMacHOCTH.

[IpaBuna sKkonoruyecky 1enecoo0pa3HOro MOBEACHUSI B ObITY M TPYJIOBOM JESATENBHOCTH B
LEISIX COXpPaHEHMsI CBOEro 3JI0pPOBbS U OKpPYXKAlOIIEW MPUPOJHOM Cpelbl; ONACHOCTh
BOSI[GfICTBPISI Ha JKHWBBIC OpraHu3Mbl OIIPCACICHHBIX BCIICCTB. Pemenue IIPAKTHUKO-
OPUEHTUPOBAHHBIX PpACUETHBIX 33JaHUIl Ha PACTBOPBL, HCHOJb3yeMble B OBITOBOM U
MIPOU3BOJICTBEHHON J€SITEIbHOCTU YEJIOBEKA.

JlaGopatopnas padora «Ilpuroros/jienne pacTBOpOB»

[IpuroroBnenue pacTBOpOB 3amaHHON (MaccoBoil, %) KOHUEHTpaluu (C MPAKTUKO-
OpPUEHTUPOBAHHBIMU BOIPOCAMH) U OTIpeIeNIEHUE Cpebl BOJHBIX PACTBOPOB.

Pemienue 3a1a4 Ha MPUTOTOBJICHNUE PACTBOPOB.

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

Pa3nen 7. Xumusi B ObITY U IPOU3BO/JACTBEHHOI 1€ATEILHOCTH YeJI0BEKa

Tema 7.1.
XuMmus B ObITY U
IIPOM3BOJICTBEHHOM
JIESITEIIbHOCTH YEJI0OBEKA

Conep:xanue y4e0HOIro MaTepuasia

Hoseimme noctrxkeHuss XMMUYECKOM HAayKM M XUMHUYECKOM TeXHOJOoruu. Ponp xumum B
00€CTIeUeHNH OSKOJOTUYECKOM, DJHEPreTHYeCKOM ¢ MHINEeBOM O€30MacHOCTH, pa3BUTHHU
MeaunuHbl. [IpaBuia moucka v aHanM3a XUMUYECKOW MH(POPMAIIUU U3 PA3TUYHBIX UCTOYHUKOB
(Hay4Hast 1 yueOHO-Hay4yHas JIUTEpaTypa, CPeICTBA MacCOBOM HHpopMaiuu, cetb lHTepHeT).

OK 6, 0K 7, OK 8
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IpakTuyeckue 3aHATHSA 2
[Touck u ananu3 KeWCcoB O MPUMEHEHUN XUMUYECKUX BEILIECTB U TEXHOJOTUH C y4eToM Oyayieit
npoeccCHOHABHON  JEATENIbHOCTH TI0 TeMaM: BaKHEHIIME CTPOUTEIbHBIC MAaTepUabl,
KOHCTPYKIMOHHBIE MaTepUajbl, KPACKU, CTEKIIO, KEpaMUKa, MaTepHalIbl JJIsl SJCKTPOHUKHU, HAHO
MaTepHasbl, TEKCTWJIbHBIC BOJOKHA, WCTOYHUKH DJHEPIHH, OPraHUYECKHE W MHUHEPAJIbHBIC
yno0peHus, ieKapCTBEHHbIE BELIECTBA, OBITOBAS XUMHUSI.
3amura: [lpencraBieHue pe3yabTaTOB peEIICHHS KecoB B (opmMe MHHH-JOKIATa C
MpEe3CHTAIMCH.
IIpomesxkyTounas arrecranus| 2
Bcero 3a Il cemecTp| 38
Bcero:| 72
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3. YCJIOBUA PEAJIMBALIMNA YYEBHOI'O TIPEJIMETA

3.1. TpeGoBaHusi K MUHNMAJbLHOMY MAaTePHATbHO-TEXHUYECKOMY 00ecIe4eHHuI0

Peanuzamus yueOHoro mnpeamera XuUMHs MpeArnoyiaraeT Hajuuue KaOWHETa eCTEeCTBEHHO-
HAYYHBIX ¥ MATEMaTHYECKUX yUCOHBIX MPEAMETOB U JUCIUTLIHH.

Yyebnoe obOopymoBaHue: paboure MecTa OOydaromuxcsi, padodee MECTO IPeroaBaTes,
MapKepHas JocKa.

VY4eOHO-HarAIHble MOCOOUS: KOMIUIEKThl Y4EeOHO-METOAMUECKUX MaTepHUajoB M MeEToauye-
CKUX NOCOOUH, CTEH/IbI, TUIAKATHI.

TexHu4eckue cpeicTBa: HOYTOYKHM C BBIXOJAOM B ceTh HTEpHET, NMEPEHOCHOW MPOEKTOD,
MarHuTo()OH, ay JMOKOJIOHKH, SKPaH.

3.2. UudopmannonHoe odbecneyeHue 00ydeHust

Ilepeyenb pexkomMeHayeMbIX Y4eOHBbIX M31aHUil, IHTepHeT-pecypcoB, IONMOJHHUTEJIbHOMN
JIMTEPaTypbl

[leuaTHble M3MaHMUS HE UCTIONB3YIOTCS. Y UEOHBINA MPEIMET MOTHOCTHIO 00ECTIeYeH IIEKTPOH-
HBIMHU M3/1aHUSIMH.
OcHoBHasl uTepaTypa:

1. MapreHoBa T. B. Xumus: y4yeOHUK M TNPaKTHUKYM JUISI CPEAHEro Mpo(ecCHOHAIBLHOIO
obpazoBanus / T. B. MapteHoBa, 1. B. Apramonosa, E. b. ['omyHoB; mox o6mieit penakiueit T. B.
MapTtbiHOBOH. - 2-¢ u3Ad., ucnp. u jgom. — M.: FOpaiit, 2023. - 368 c. TekcT: 3MeKTpOHHBIH //
Oo6pazoBarenpHas wiatrgopma FOpaiit [caiiT]. - URL: https://urait.ru/bcode/511690.
2. Xumusa: y4eOHHMK I cpegHero npodeccuonanbHoro obpazosanus / FO. A. Jlebenes, I'. H.
daneeB, A. M. IN'omy6es, B. H. lllanmoBan; mox obmelt pegaknueii I'. H. daneesa. - 2-¢ uzn., nepepad.
u jio1. - Mocksa: U3natensctBo FOpaiit, 2023. — 431 c. URL: https://urait.ru/bcode/513073.

JlonoJIHuTeIbHAS JIMTepaTypa:
1. Andunorenosa U. B. Xumust. ba3osriii ypoens: 10-11 knaccel: y4eOHHUK TSl CpETHETO OOIIETO
obpazoBanus / Y. B. Anpunorenosa, A. B. babkos, B. A. Ilonkos. - 2-e¢ u3f., ucnp. u gomn. — M.:
FOpaiit, 2023. - 290 c. Tekct: anextponnsiit / URL: https://urait.ru/bcode/530422.
2.  Amnapue A. M. OO6mas u Heopranudeckas xumus. JlaOopaTOpHBI NpakTHKyM: ydeOHOE
nocobue ans cpenHero npodeccuoHanbHoro odpaszosanus / A. . Amapnes, A. A. Kazakosa, JI. B.
leBHunpiHa. - 2-¢ u3d., uenp. u gom. - M: IOpaiir, 2023. - 159 c. TekcT: 3neKTpOHHBINA //
Oo6pazoBarenpHas wiatrgopma FOpaiit [caiit]. - URL: https://urait.ru/bcode/514569.
3. Tymuxun E. U. Xumusa. B 2 4u. Yacts 1. OOmiass u HeopraHumdeckas XUMUS: Y4EOHMK JUis
cpenHero npogdeccuonansHoro odpazosanus / E. U. TynukuHs. - 2-e u3a., ucnp. u gon. — M.: FOpaiir,
2023. — 385c. - (IlpodeccuonanbHoe obOpasoBanue). - ISBN 978-5-534- 02748-8. - Tekcr:
anekTpoHHbId // O6pazoBarensHas miaTdopma FOpaiit [caiit]. - URL: https://urait.ru/bcode/513730.
4.  Tymukun E. WM. Xumusa. B 2 u. Yacte 2. Opranuueckas XUMUs: Y4eOHMK JISi CpEIIHEro
npodeccuonansHoro obpazosanus / E. . Tynukun. - 2-e uza., ucnp. u gon. — M.: FOpaiit, 2023. —
197 c. - (IIpodeccuonansuoe oobpazoBanue). URL: https://urait.ru/bcode/513731.
5. Xwumusa. 3amayHuK: ydeOHOE TocoOue Mg CpeaHero NpodecCHOHaILHOTO OOpa3oBaHUs /
FO. A. JleGeneB [u ap.]; mon obmeii pemakuueit I'. H. ®@aneeBa. — M.: FOpaiit, 2023. - 236 c. -
(ITpodeccronansHoe obpazoBanue). - Tekct: anexkTpoHHbIl / OOpa3oBaTenbHas miatdopma FOpait
[caiiT]. - URL: https://urait.ru/bcode/513091.
6. Xumusa: ydeOHUK I cpemHero mpodeccuoHanbHoro obpaszoBanus / 10. A. JleGenes,
I'. H. ®anees, A. M. I'ony6es, B. H. lllanoBai; mox obmeit penakuueii I'. H. @azgeesa. - 2-e uzn.,
nepepad. u mom. - M.: IOpaiit, 2023. - 431 c. - (IIpodeccuonanpHoe oOpa3zoBaHme). TeKCT:
aneKTpoHHbIHN // O6pazoBaTenbHas mwiargopma FOpaiit [caiir]. - URL: https://urait.ru/bcode/513073.

IIpodeccuonanbHble 6a3b1 JAHHBIX 1 HH(POPMaLMOHHBIE pecypchl ceTn UHTEepHeT:
1.  HayuHo-momynsipHbIf )KypHal «XUMHS U KU3HBY https://hij.ru
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2.  Hay4HO-TeOpeTHYECKHI U METOANYECKHI KypHal « XuMHuA B mKosie» https://hvsh.ru

3. Tlopran QyHmamMeHTaTBbHOrO XHUMHUYeCKoro obOpaszoBanusi Poccum. Hayka.
TexHonoruu. DnekTpoHHas OubIMoTeKa Mo XuMuH https://www.chem.msu.su

4.  Xumusa. O6pa3zoBarenbHbIN calT Ui IIKOJIBHUKOB http://hemi.wallst.ru

5. DmnekrtponHas 6ubanorexa PI'TY https://liber.rsuh.ru/ru

6.  DOnextponHbii pecypc: DbC «3nanmym» http://znanium.com

7. DnextpoHHbIi pecypc: IbC «HOpaiit» https://urait.ru

O6pazoBanue.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O ITIPEJMETA

KoHTpoab M onieHKa pe3yapTaToB OCYLIECTBIISIETCS IPENOIABATENIEM B IIPOLIECCE TIPOBEACHUS
TEOPETUUYECKUX M MPAKTHUECKHX 3aHATHM, a Takke 3aHATUN B (opMe MPaKTHUYECKOH MOArOTOBKH,
HarpaBJIeHHBIX Ha (OpPMUpPOBaHHE OOIIMX U MPAKTUYECKUX KOMITETCHIIUMI:

Oo6mas/npodeccuoHabHAsE KOMIIETEHIHS

T oneHOYHBIX MePONPUATHH

OK 2.Opranu3oBbiBaTh COOCTBEHHYIO JIEATEIBHOCTS,
BBIOMpPATh THIOBBIE METOJBI M CIIOCOOBI BBIMOJHEHUS
poeCCUOHATIBHBIX 3ajad, OLICHUBATh ux
3¢ (HEeKTUBHOCTH M KA4eCTBO.

OK 3.IlpuHuMaTe  pemieHuss B CTaHJAPTHBIX W

HECTaHAAPTHBIX  CUTyallMsIX W HECTH 3a HHX
OTBETCTBEHHOCTb.

OK 4.OcymiecTBasiTh MNOUCK W HCIOJIB30BAHUE
uHpopManuy, HeoOXoauMor a3 (HEeKTUBHOTO
BBITIOJTHEHHUS npodeCCUOHATBHBIX 3ajad,
po(heCCHOHATBHOTO ¥ IMYHOCTHOT'O PA3BHUTHSI.

OK 5.V cnonb30BaTh UH(POPMALIMOHHO-
KOMMYHHKAIIMOHHbIE TEXHOJIOTHH B
po(heCCHOHATTLHOM IS TCIILHOCTH.

OK 6.PabotaTh B KOJUIEKTUBE H B  KOMAaHIE,

3¢ GEeKTUBHO OOIATHCS € KOJUIETaMH, PYKOBOJCTBOM,
OTPEOUTEIISIM.

OK 7.bparp Ha ce0si OTBETCTBEHHOCTH 3a paboTy
YWIEHOB KOMaHJbl (IOJYMHEHHBIX), 3a pe3yJbTaT
BBITIOJTHEHUS 3a]TaHHIA.

OK 8. CamocrosATensHO ONpENEATh 3a/1a4n
npoeccHoHalbHOTO W JINYHOCTHOTO  Pa3BUTHS,
3aHUMAaThCA camMo00pa30BaHUEM, OCO3HaHHO

IITaHWUPOBATH ITOBBIIIICHUEC KBaJ'II/I(i)I/IKaHI/II/I.

—  YCTHBIH OIIpOC;

—  (ppOHTANBHBIN OMPOC;

—  OIICHKA CaMOCTOSITEJIbHBIX u
KOHTPOJIbHBIX paboT;

— HaOJIOJEHUE 3a XOIOM BBIIIOJHEHUS
n1abopaTOpHBIX padoT;

—  OLEHKA BBIMOJHEHUS JIAOOPATOPHBIX
pabor;

—  OIICHKA MPAKTHYECKHUX paboT
(pelieHusi KayeCTBEHHBIX, PACUETHBIX,
npoeCCHOHATbHO  OPUEHTHPOBAHHBIX
3a/1ay4);

—  OIICHKa TECTOBBIX 3aJaHHUM;

— OIICHKa BBIMIOJIHEHUS AOMAlIHUX U
CaMOCTOSITENIbHBIX PadoT;

— Ha0moleHWe W OIleHKa paboT Ha
CTyJ€HUYECKON KOH(pEPEeHIINN;

WUTOTOBBIN OMPOC.
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