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Pabouass nporpamma Mo o06LweobpazoBaTenbHOM Yy4debHo aucuunavHe OAB 08  «Xumwusay»
pa3paboTaHa Ha OCHOBe:

- Mpunkasa MwuHucTepcTBa 06pa3oBaHMst M Hayku Poccum ot 17.05.2012 Ne 413 «O6
yTBEPXAEHUN  (hefepasibHOro  rocyfapcTBeHHOro o6pas3oBaTefibHOro  cTaHjapTa cpegHero  obuero
06pa3oBaHuUsI»;

- Mpukasa MwuHUcTepcTBa npoceewleHUsa Poccun ot 12.08.2022 Ne 732 «O BHeceHUU
N3MeHEHWIA B (hefiepabHblA FOCYApCTBEHHbIN 06pa3oBaTe/bHbIA CTaHAAPT CpeAHero o6Llero obpasoBaHUS,
YTBEPXKAEHHbIV MpuKazoM MuHobpHaykn P® o1 17.05.2012 No 413»;

- npukasa MuHob6pHaykm Poccumn ot 09.12.2016 N 1568 «O6 yTBEpxaeHUW (eaepanbHOro
rocyfapCTBEHHOro  06pa3oBaTeNlbHOr0  CTaHAapTa CpefHero  npoteccnoHabHOrO  06pasoBaHMs Mo
cneunanbHocTn 23.02.07 TexHW4Yeckoe 0OOCMY)XMBaHME W PEMOHT [JBuUraTenei, CUCTEM W arperaroB
aBTOMOoOUNe» (3apernctpmposaHo B MuHtocTe Poccun 26.12.2016 N 44946);

- Mpukasa MuHuUcTepcTBa npoceelleHns P® oT 1 ceHTabpa 2022 r. N 796 «O BHeceHWUU
M3MeHeHWI B (hefiepasibHble rOCYAapCTBEHHbIE 00pa3oBaTe/ibHbIe CTaHAAPTbl CPeAHEro NpogeccnoHabHOro
06pa3oBaHuUsI»;

- Mpukasa MuHucTepcTBa npoceelleHnss PO ot 28 asrycta 2020 r. Ne 442 «O6 yTBepXAeHUN
Mopagka  opraHusauMm WM OCYLLECTBNeHUS  06pa3oBaTeflbHOM  AeATeNIbHOCTM MO0 OCHOBHbIM
obuieobpa3oBaTeibHbIM NporpaMmam - 06pasoBaTe/lbHbIM Mporpammam HavasibHOro 06LLero, OCHOBHOIO
obuiero v cpefHero obuiero o6pasoBaHuUAY;

- PacnopsbkeHus MwuHucTepcTBa npocseleHns Poccum ot 30.04.2021 Ne P-98 «O6
yTBepXAeHN KoHuenumm npenofasaHusa 06L,eo0bpa3oBaTesibHbIX AUCLAM/INH C YYETOM MpodecCUoHa1bHOM
Hanpas/IeHHOCTN NPOrpaMmm CcpegHero npoeccMoHasbHOro 06pa3oBaHUs, peasin3yemblX Ha 6a3e OCHOBHOIO
obuiero o6pasoBaHmA»;

- Mpukasa MuHucTepcTBa npoceelleHns Poccun oT 24.08.2022 Ne 762 (peg. ot 20.12.2022)
«O6 yTBepkgeHMM Tlopsgka oOpraHMsauun W OCYLLEeCTBieHUS 06pasoBaTe/lbHOM  [esiTeNIlbHOCTUA MO
obpasoBaTte/ibHbIM NporpammamM cpegHero NPoteccUoHabHOro 06pa3oBaHuUsY;

- Mpukasa MuHucTepcTBa npoceeweHms Poccmm ot 18.05.2023 N 371 (pea. oT 19.03.2024)
«O6 yTBEPXKAEHUMN (hefepasibHOM 06pa3oBaTe/IbHOM NPOrpaMMbl CpefHEero obuiero ob6pasoBaHms»;

- PacriopsokeHust [enapTameHTa MpoeccuoHanbHOro o6pasoBaHMs TOMCKOWM 0651acTv OT
13.02.2023 Ne71 «O BHefpeHUM MeTOAMK npenojasaHus 06Lleobpa3oBaTe/lbHbIX AUCLUNINH C YYETOM
NpojeccoHaNbHOM HarpaBieHHOCTX NMPOrpamm MnpogecCcUoHanbHOIO 06pa3oBaHMs, peannsyemMbiXx Ha 6ase
OCHOBHOro o06Lero o6pasoBaHWs B pamKax (egepanbHOro npoekta «COBpeEMeHHas LWKoNa», B
npodeccnoHanbHbIX 06pazoBaTesibHbIX OpraHmn3aLmsax ToMcKo 06nactu B 2023 rogy»;

- MpumepHoOi nporpammbl  06LLE06pa3oBaTeIbHOM  YUYEOHOM AUCUMMANHBE «XUMUSA»  ANs
npodeccnoHanbHbIX 06pa3oBaTe/lbHbIX OpraHmM3aLmid, YTBEPXKAEHHOW Ha 3acefaHun CoBeTa MO OLEeHKe
KayecTBa MpUMepHbIX paboymx nporpamm 06LLe06pa3oBaTe/IbHOr0 U COLMabHO-TYMaHUTapPHOrO LMK/IOB
cpefHero  npodeccMoHanbHOro  obpasosaHMss  nNpn defepaibHOM  rocyJapCTBEHHOM  6HO4KETHOM
06pa3oBaTe/ibHOM YUpeXxKaeHU AO0NONHUTENBHOIO MPogecCMOoHaIbHOro 06pasoBaHUs «MHCTUTYT pasBUTUSA
npoeccrMoHanbHOro obpasoBaHms» (PreOyY AMNO UPIMO), Ne 14 oT «30» Hos6ps 2022 T.
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1. OBUWAA XAPAKTEPUCTUKA PABOUYEW MPOTPAMMBbI
OBLEOBPA3OBATE/IbHOW ANCUUNNUNHbBI «XUMWUHA»

1.1. MecTo AUCUUNAMHbBI B CTPYKTYpe OCHOBHOW MpogeccMoHanbHOM o0b6pa3oBaTesibHOM
nporpammbl

O6uieobpasoBatenbHas  gucumnanmHa «XMMUSA»  M3yyaeTca Ha 6a30BOM  YpPOBHE B
o6ueobpasoBaTe/lbHOM LMK/e Y4ebHOro naaHa OCHOBHOW nNpodecCMOHanbHOM 06pa3oBaTe/IbHOM
nporpammbl Ana cneuymanbHocTn 23.02.07 TexHU4YecKoe 06CAYXMBaHME W PEMOHT [ABUraTenem,
CMCTEM W arperatoB aBTOMOGUNEN.

. TPYL0EMKOCTb ANUCUUNANHBI «XUMNA» Ha 6a30BOM YPOBHE COCTaBMSET 72 4aca, U3 KOTOPbIX
64 yaca - 6a30Bblii MoAynb (6 pa3genos) 1 8 yacoB - NPMKNaAHoO Moaynb (1 pasgen), BKAOYaKWNA
NPaKTUKO-OPUEHTUPOBAHHOE COAepXKaHNe KOHKPETHOM npodeccun nav cneymanbHOCTH.

MpuknagHoOW MoAyNb BKAKOYAET 0guH pasgen. Pasgen 7 «xXvumusa B 66ITy Y NPOM3BOACTBEHHO
[eATeNbHOCTU YeNoBeKa» peannsyetcs 45 BCeX npogeccuii/cnennanbHOCTEn Ha MaTepuasne Kecos,
CBA3aHHbIX C 93KOMOTMYeCcKOW 6e30MacHOCTbD WM OUEHKOW nocneacTsuiAi  6bITOBOM U
NPOU3BOLCTBEHHON [eATeNbHOCTU, MO oTpacnsam 6yayuleid NpodeccUoHanbHOW AeAaTebHOCTU
obyuvatoLmxcs.

Meprvog o6yyeHUsa K pacripefeseHMe No CemMecTpam onpegenser o6pasoBaTefibHas
opraHmM3aLus camoCcTOATE/IbHO, C YUYETOM JIOTUKN POPMUPOBAHUA NPELMETHbIX pe3ynbTaTtoB, 06 KX
U npogecCUOHANbHbIX KOMMETEHUMIA, MeXMNpeaMeTHbIX CBA3EW C APYTMMU  AUCUUMNINHAMMU
06uie06pa3oBaTeNbHOIO N 06LWENPOPECCUOHANBHOIO LMKNOB YHe6HOr0 naHa.

1.2. Llenn n nnaHnpyemble pe3yibTaTbl OCBOEHUA AUCLUNNINHbI

1.2.1. Uenwu v 3agayn gUCUUNINHBI

dopMupoBaHUe y CTY[LEeHTOB MNpPeACTaBNeHUS O XUMWUYECKOW COCTaBnAoWeNn ecTecTBEHHO-
Hay4YHOW KapTWHbl MUpa KakK OCHOBbl MPUHATUA PELEHUA B >XU3HEHHbIX W MPOWU3BOACTBEHHbIX
CUTyauunsx, OTBETCTBEHHOI0 MOBeAEHUS B MPUPOAHOIN cpefe.

3agadun ANCUNNINHDI:

1) cthopmupoBaTb MNOHUMaHWe 3aKOHOMEPHOCTEW MNPOTEKAHUA XUMWYECKUX MpPOoLeccoB W
SBNEHUA B OKPY)XXawlWen cpede, LENOCTHOM Hay4yHO KapTUHbI MMpa, B3aMMOCBSI3M U
B3aMMM03aBUCUMOCTUN €CTECTBEHHbIX Hayk;

2) pasBUTb YMEHUs CcOCTaBAATb (OPMYsibl HEOPraHWYEeCKUX W OPraHWYEeCKUX BELLEeCTB,
YPaBHEHUS XUMWYECKUX peakuuit, O06BACHATb WX CMbICA, WHTEprpeTMpoBaTb pe3ynbTaTthbl
XUMWNYECKNX 3KCMEPUMEHTOB,

3) copmumpoBaTb HaBbIKM MPOBEAEHUSA MNPOCTEAWINX XUMUYECKUX 3KCMEepPUMEHTa/IbHbIX
nccnefoBaHUiA ¢ cobnoaeHneM npaeua 6e30MacHOro obpaueHMs ¢ BeulecTBaMM U 1abopaTopHbIM
obopyfoBaHMeEM;

4) pasBUTb YMEHMA WCMOAb30BaTb WMHMOPMAaLUID XMMUYECKOT0 XapakTepa W3 pasfINyHbIX
NCTOYHWKOB;

5) chopmumpoBaTb YMEHUSA NMPOrHO3MPOBATb MOCNEACTBUSA CBOEW AEATENIbHOCTU U XUMUYECKUX
NPUPOAHbLIX, 6bITOBbLIX U MPON3BOACTBEHHbIX MPOLECCOB;

6) chopMupoBaTb MOHVMMaHWE 3HAYUMOCTU LOCTVMDKEHUIA XMMWYECKOW HayKu 1 TeXHOI0rnii
AN pasBMTUA colManbHOM 1M NPON3BOACTBEHHOM cep.



1.2.2. MnaHnpyemble pe3ynbTaTbl OCBOEHUS 06LW,e06pa3oBaTe/IbHON AUCUMNANHBLI B cO0TBETCTBUM ¢ PTOC CIMO u Ha ocHoBe ®IOC
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I'InaHmpyeMble pe3ynbtatbl 0OCBOEHUNA ANCLNTNTNHbBI

Obuwme

B yacTu TpyaoBOro BoCNUTaHMUS:

- TOTOBHOCTb K Tpyay, OCO3HaHWEe LEHHOCTU
MacTepcTBa, TpyLotobue;

- TOTOBHOCTb K aKTWUBHOW  [esiTeNbHOCTWU
TEXHO/IOTNYECKOM 7 counanbHoOm
HanpaBNeHHOCTW, CMNOCOGHOCTb WHWULWNMPOBATD,
NNaHUpPoBaTb M CaMOCTOSAITENIbHO  BbIMOJHSTh
TaKylo AesATeNbHOCTb;

- NHTEepec K pasfiNyHbIM cthepam
Npod)ecCMOHanbHOM AEATENBHOCTH,

OBnageHne  yHuBepcasbHbIMU y4YebHbIMN

nosHaBaTeNlbHbIMWU AEACTBUSAMMU:
a) 6a30Bble NOrnveckne fencTeunN:

- CamMOCTOATENIbHO (hopmMynumpoBaTb "
aKTyanm3MpoBaTb Mpo6aeMy, paccmaTpuBaTb ee
BCECTOPOHHE;

- yCTaHaBAMBaTb CYLLECTBEHHbIA MPU3HAK WK
OCHOBaHWUS [Nl CpPaBHeHWs, Knaccugpukaunum wu
0606LeHNS;

- onpeaenAaTb UeNn  AeATeNbHOCTH,
napameTpbl U KPUTEPUM UX LOCTUKEHUS;
- BbISIBNATb 3aKOHOMEPHOCTU W MPOTUBOPeUMs B
pacCMaTPUBAEMbIX IBAEHUSAX;

- BHOCUTb  KOPPEKTMBbI B  AEATENbHOCTb,
OUEHMBATb COOTBETCTBME pPe3yNbTaTOB  LENAM,
OLEHWBATb PUCKWN MOCNEACTBUIA AeATENbHOCTH;

3afaBaTb

AduncumnnnHapHble

- BNafeTb  CUCTEMOM  XMMWYECKMX  3HAHWWA, KOTopas  BK/OYaeT:
OCHOBOMOMarawwme MNOHATUA (XMMWYECKWUIA 3/1EMEHT, aToM, 3/1eKTPOHHas
o6ono4yka aTtoma, S-, p-, d-3NeKTPOHHbIE Opb6UTaNM aTOMOB, WOH, MOJIEKYNA,
Ba/IEHTHOCTb, 3M1EKTPOOTPULATENbHOCTb, CTEMEHb OKWUCMEHUSA, XUMMUYecKas
CBSA3b, MOJb, MOASPHAs Macca, MOSAPHbIA 06bLEM, YrAepofHbIA CKeneT,
(hYHKLWOHaNbHaa rpynna, pagvkan, M3oMepus, U30Mepbl, rOMOSIOrMYEeCKUiA
psag, romMosioru, yrneso4opobl, KUCMOPOA- M a30TCOoLepiKaline coefuHEHS,
610N0rnYeckn akTUBHble BelyecTBa (Yrnesodbl, XWpbl, 6enKn), MOHOMep,
nonuMep, CTPYKTYpPHOe 3BEHO, BbICOKOMOJIEKY/NSAPHbIE  COEAMHEHMS,
KpUCTaNnyeckas pelweTka, TUNbl XUMUYECKMX peakunmin (OKUCAUTENbHO-
BOCCTAHOBUTE/IbHbIE, 3K30-U 3HAOTEPMUYECKUE, peaKLUn MOHHOIo 06MeHa),
pacTBOp, 3/IEKTPONINTbI, HE3NIEKTPONUTLI, 3/IEKTPOIUTUYECKASA AuccoLmanns,
OKMCANTENb, BOCCTAHOBMTENb, CKOPOCTb XUMUYECKOI peakuum, XMMn4yeckoe
paBHOBECWUE), TeOpUM W 3aKOHbl (TEOPUS XMMWUYECKOro  CTPOEHUA
opraHmnyeckmnx Beuwects A.M. ByTnepoBa, Teopus 3NEKTPONMUTUYECKON
aunccoumaymm, nepnoandecknii 3akoH O.M. MeHpaeneesa, 3aKOH COXpaHeHUS
Macchbl), 3aKOHOMEPHOCTU, CUMBOMIMYECKUI SA3bIK XUMUK, (aKTONOrMveckune
CBeAEeHUA 0 CBOMCTBax, COCTaBe, MOAYYEHUN U 6e30MacHOM MCNOMb30BaAHNM
BaXHEMWMX HEeOpraHW4YecKMX W OpraHMYecKUX BeELeCTB B ObITY M
NPaKTUYECKON feAaTeNlbHOCTU YeN0BEKA,;

- YMeTb BbIIBAATb XapaKTepHble MPU3HAKW W B3aMMOCBA3b U3YUEHHbIX
NOHATUIA, MPUMEHATL COOTBETCTBYIOLME MOHATMA MPU OMUCAHUUN CTPOEHUS U
CBOWMCTB HEOPraHUW4YeCcKUX W OPraHMYecKUx BeLLEeCTB W WX NpeBpalleHuir;

BbISIBNATb  B3aMMOCBA3b  XMMWYECKMX  3HAHWI  C  MOHATUSMM U
npeacTaBNeHUAMUN APYTUX ecTeCTBEHHOHAYUYHbIX NPeaMeToB;
- yMeTb  MCMOMb30BaTb  HAaUMEHOBAHWS  XUMMWUYECKUX  COefMHEHWUIA



OK 02.
Mcnonb3oBaTtb
COBpPEMEHHbIE
cpeacTsa
noucka,
aHanmsa u
MHTepnpeTayn

- pa3BuBaTb KpeaTMBHOE MbILIIEHNE NPU PELLEHNN
YXU3HEHHbIX Npo61emM

6) 6a30Bble MccnegoBaTelbCKme AeNCTBUS:

- BMafleTb HaBblKaMW y4ebHO-McCnef0BaTeNbCKOl
n NPOEKTHOWN LeaTenbHOCTH, HaBbIKaM K
paspeLleHns npobnem;

- BbIIBASATb MPUYUHHO-CNEACTBEHHbIE CBS3U MU
aKTyanM3npoBaTh 3afavy, BblABMraTb runoTesy ee
peLleHuns, Haxo4uTb apryMeHThl ans
[lOKas3aTeNnbCTBa CBOMX YTBEPXAEHWUIA, 3adaBaTtb
napameTpbl U KPUTEPUMN PELLEHNS;

- aHa/M3MpoBaTb MOJIyYEHHbIE B XO4€ peLleHus
3ajavyn pesynbTaTbl, KPUTMYECKM OLEHMBATb WX
[OCTOBEPHOCTb, MPOrHO3MPOBaTb W3MEHEHWe B
HOBbIX YC/TIOBUSIX;

- YMeTb MEPEHOCUTb 3HAHUSA B MO3HABATE/IbHYH U
NPaKTUYecKyt 06/1aCTV XKN3HEAEeATETbHOCTY;

- yMeTb WHTErpupoBaTb 3HaHUA W3 PpasHbIX
npeamMeTHbIX 06nacTen;
- BblgBUraTb  HOBble  uAaewu, npegnaratb

OpUTMHaNbHbIE MOAXOAbl U PelleHNns;
- CNOCOBGHOCTb UX MCNOMNb30BAHUSA B
Nno3HaBaTeNbHOM N couManbHOM NpakTUKe

B 06nactm LUeHHOCTU HAay4YHOro NO3HaHWUSA:

- ChOPMMPOBAHHOCTb MMUPOBO33pPEHUS,
COOTBETCTBYIOLLErO COBPEMEHHOMY  YPOBHHO
PasBUTUA HayKM W OOLLeCTBEHHOW MpPaKTUKN,
OCHOBAHHOTrO Ha ananore KynbTyp,
Cnoco6CTBYIOLLEFO OCO3HaHWK CBOEr0 MecTa B
NOMNKYNbTYPHOM MUpE;

MeXAyHapoA4HOro cot3a TeOPeTUYECKOW W  MNPUKNAAHON XUMUU 1
TPUBMaANIbHbIe Ha3BaHMA BaXXKHeLWMX BewWwecTB (3TUNEH, aLeTUIEeH, TNTMLEPUH,
theHon, opmanbAerng, YKCYCHas KWUCOTa, TAWUMH, YrapHblid  ras,
YINEKUCNbIA ra3, aMMuak, ralieHasi U3BecTb, HeralwleHas WM3BecTb, NMUTbeBast
coga W Apyrux), coctaBnsTb (POPMYsibl HEOPraHUYECKMX W OpraHUYecKux

BELEeCTB, YPaBHEHUS XUMWYECKUX Ppeakunii, OOBACHATb WX CMbICH;
noATBepXaaTb XapaKTepHble XUMMYecKme cBolicTBa BeL,ecTB
COOTBETCTBYHLMMUN IKCMEPUMEHTAMM U 3aMUCAMM YPABHEHWN XUMUNYECKNX
peakunii;

- YMeTb YyCTaHaBAMBaTb MPUHAANEXHOCTb WM3YUYEHHbIX HEOPraHMYecknx u
OpraHMYecKnx BelecTB K OnpedeneHHbIM Kfaccam M rpynnam COeauHEHWA,
XapakTepmn3oBaTb WX COCTaB W BaHelllWe CBOWCTBa; ONpefensAts BUAbI
XUMWYECKNX CBA3EM (KOBa/leHTHas, WOHHas, MeTa/l/indeckasi, BOAOPOAHANA),
TUMblI KPUCTANNINYECKUX PELLEeTOK BELECTB; KacCupuLunpoBaTb XuMnyeckue
peakuuu;

- copMupoBaTb  MNpeAcTaBfeHUsA: O  XUMWUYECKOW  cocTasnstoLei
€CTECTBEHHOHAYYHO KapTMHbl MWUPa, POIN XUMWUM B MO3HAHUU SBAEHWUINA
npupoabl, B (OPMUPOBAHUM MbIWAEHUA W KYIbTYpbl JINYHOCTU, ee
(DYHKLMNOHaNIbHOW rpamOTHOCTU, HEOOXOAUMON ONS pelleHUs NPaKTUYEeCKMX
3a4a4 M 3KONOrmyeckn 060CHOBAHHOrO0 OTHOLIEHUS K CBOEMY 3[0POBbI0 U
NPUPOAHOIA cpefe;

- YMeTb MPOBOAMTHL pacyeTbl MO XUMWUYECKUM (HOpMynaMm U ypaBHEHUSAM

XMUMUYECKUX  peakuumili  C  WCMONb30BaHMEM  (DM3NYECKUX  BEINYUH,
XapaKTepu3yLMx BelecTBa C KO/IMYECTBEHHOM CTOPOHbI: Maccbl, 06bemMa
(HopManbHble YCNOBWS) Tas30B, KOMMYECTBa BeLeCTBa; WCMO/b30BaTh

CUCTEMHbIE XUMWYECKME 3HAHWA AN NPUHATUS PelleHUin B KOHKPETHbIX
YXU3HEHHbIX CUTYyaLMsaX, CBA3aHHbIX C BELW,ECTBAMMU U UX MPUMEHEHNEM

- yYyMeTb NNaHMpoBaTb W  BbINOMHATb  XUMWYECKUIA  3KCMEPUMEHT
(NpeBpalyeHNs OpraHMYecKMX BEWECTB MpPWM  HarpeBaHUW, MoONydYeHUe
3TUMEHA W M3Y4YeHMe ero CBOWCTB, KayeCTBEHHble peakuuu Ha anbAerugbl,
Kpaxmas, YKCYCHYH KWCMOTy; feHaTypauusi 6eflKkOB Mpu HarpeBaHuUM,
UBEeTHble peakuun 6enKoB; MNPOBOAUTL PeakUUMM MOHHOTO0 06MEHa,
onpeaenaTb cpeay BOAHbIX PaCTBOPOB, KaYeCTBEHHbIe peakLuu Ha CynbgaT-,
Kap6oHaT- M XNOpPUA-aHWOHbI, Ha  KaTMOH  aMMOHMA;  pelatb



1 nHhopmaynm
n
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BbIMOJIHEH S
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npogeccruoHan
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LesTeNbHOCTH

- COBEpLIEHCTBOBAHMNE A3bIKOBOW W YNTATE/IbCKOW
KyNbTypbl Kak CpeAcTBa B3aUMOAEMCTBUS Mexay
NOABMU U NO3HAHUS MUPA;

- 0CO3HaHWe LEHHOCTW Hay4yHOI AeATe/bHOCTH,

rOTOBHOCTb  OCYLECTBAATb  MPOEKTHYO "
nccnesoBaTenbCKyto LesTeNbHOCTb
UHANBUAYANbHO U B TPYNNE;

OBnafieHne  yHuBepCalbHbIMU  YyYebHbIMU

no3HaBaTeNIbHbIMWU AeACTBUSAMM:

B) paboTa c MHhopmaLmei:

- B/lafleTb HaBblKaMW MOSyYeHUS MHGOpMaLUun 13
WCTOYHMKOB pasHbIX TWUMNOB, CAMOCTOATE/IbHO
OCYLLEeCTBAATbL MOWUCK, aHanu3, CUCTEMaTU3aLLMI0 U
MHTepnpeTauMio MHOpMaLUM pasNYHbLIX BULOB
1 opM NpeacTaBieHNs;

- co3gaBaTb TEKCTbl B pasIMuHbIX opmaTax c
yuyeTOM Ha3HayeHus WHGOpMaLUU U LEeneBoii
ayautopum,  BbiGMpas  onTUManbHylo  Gopmy
npeAcTasneHns U BU3yanumsaumu,
- oueHuBaTb [LOCTOBEPHOCTb,
MHopmaLnum, ee COOTBETCTBUE
MOPanbHO-3TUYECKNM HOPMaM;

- MCNONb30BaTb CPeAcTBa MHMOPMALMOHHBIX W

NErmMTMMHOCTb
npaBoBbIM WU

KOMMYHMKaALWOHHbIX TEeXHOMOTUAi B  pPELIeHUN
KOTHUTUBHbIX, KOMMYHWKATUBHbIX "
OpraHM3alUnoOHHbIX  33g4a4 € CO6MOAEHMEM

TpeboBaHWNA 3PrOHOMUKN, TEXHUKN 6E30MacHOCTH,

rMrneHbl, pecypcocbepexkeHnsl, MNpPaBOBbIX U
3TUYECKUX  HOPM, HOPM  MH(OPMALMOHHOW
6e30MacHoOCTH;

- BNageTb HaBblKaMW pacrno3HaBaHWS U 3alUThl
MH(popMaLnm, MHHopMaLMOHHOM 6e30NacHOCTU
NINYHOCTK;

3KCNnepuMMeHTanbHble 3agadyn no Temam "Metannbl" u "HemeTannol") B
COOTBETCTBUM C MpaBuMNamm TeXHUKKU 6GeszonacHOCTU nNpu ob6palleHun ¢
BellecTBaMmn U nabopaTtopHbIM 060pyAOBaHMEM; MPeLCTaBAATb pe3y/bTaTtbl
XUMUYECKOro 3KCnepnMeHTa B (hopMe 3anmucu ypaBHEHUN COOTBETCTBYHOLLMUX
peakunii n OpMyMpoBaTh BbIBOAbl Ha OCHOBE 3TUX Pe3y/ibTaToB;

- yMeTb aHa/IM3npoBaTb XUMWYECKYID WHGPOPMaLUO, MO0Jly4YaeMy Wu3
pasHbIX WCTOYHWKOB (CPeAcTB MaccoBOM uHGopMauum, cetb MHTepHeT u

Apyrue);

- BNajeTb OCHOBHbIMW METOA4AMW HAy4YHOro TMO3HaHWA BELLecTB MU
XUMNYECKNX ABNEHUNA (HabnwofeHne, n3MepeHue, 3KCMEPUMEHT,
MOAENMpPoBaHme);

- YMeTb MPOBOAUTbL pacyeTbl MO XUMWUYECKUM (POopMynam U ypaBHEHUAM
XUMWYECKNX  peakuuil ¢  MCNOMb30BaHMEM  (PU3NYECKMX  BEINYUH,
XapaKTepusyLnx BelwecTBa ¢ KOJIMYECTBEHHOW CTOPOHbLI: MaccChbl, 06bema
(HopmanbHble yCcnoOBWUA) Tras30B, KOMMYECTBA BeLLeCTBa; MCMNO/b30BaThb

CNCTEMHblE XUMWYECKMe 3HaHWUA AN NPUHATUA pemeHvu7| B KOHKPETHbIX
XWN3HEHHbIX CUTYaunsax, CBA3aHHbIX C BEWECTBaAMWN N X MPUMEHEHNEM



OK 04.
APpPeKTNBHO
B3aMMOAENCTBO
BaTb U
paboTaTth B
KO/INIEKTUBE U
KOMaHze

OK 07.
CopeincteoBath
COXpaHeHUIo
OKpY>Kato L e

- rOTOBHOCTb K caMopasBuUTUIO,
CaMOCTOAITE/IbHOCTU N CamMOoOMNpefeneHnIo;
-0BNageHune HaBbIKaMu y4ebHO-
nccnefoBatenlbCKOM, MNPOEKTHOW W coumanbHOM
LeAaTenbHOCTY;

OBnageHue YHUBEPCaNbHbIMN

KOMMYHMWKaTUBHbIMWU AEACTBUAMMN:

6) COBMeCTHasA AeATeNbHOCTb:

- MOHUMaTb W WUCMN0Mb30BaThb MpPEMMYyLLECTBa
KOMaHHOW 1 MHANBMAYaNbHOW paboThl;

- MPUHMMaTb LEAM COBMECTHON AeATeNlbHOCTH,
OpraHn3oBbIBaTb M KOOPAWHMPOBATL AEACTBUA MO
ee [JOCTVMDKEHMWIO: COCTaBAATb nMaH AeACTBUMA,
pacnpegensTb pOaM C yYeTOM MHEHWUIA y4aCTHUKOB
06CcyX/aaTb pe3ynbTaTbl COBMECTHOI paboThl;

- KOOpAMHMPOBaTb W BbINOAHATL paboTy B
YCNOBUSAX peanbHOro, BMPTYyanbHOT0 7
KOMOGWHMPOBAHHOIO B3aUMOAENCTBUSA;

- OCYLLeCTBMAATb MNO3MTMBHOE CTpaTermyeckoe

nopegeHne B pPasIMYHbIX CUTyauuUAX, MNPOABNAATb
TBOPYECTBO M BOOOpaXkeHUe, 6bITb MHULNATUBHBIM
OsBnafieHne yHuUBepcasbHbIMU PErynaTUBHbIMU
LEeNCTBUAMMK:

r) NpuHATUE ceba 1 Apyrux Noaen:

- MPUHUMATb MOTMBbI N apryMeHTbl ApYrux Naen
npn aHann3e pe3ynbTaTtoB AEATE/NIbHOCTH,

- MPW3HaBaTb CBOe MpPaBO W MpaBO APYrux ntoae
Ha OLWWNOKWY;

- pa3BmBaTb CMNOCOBHOCTb MOHUMaTb MUP C
no3numm Lpyroro YenoBekKa;

B 06/1acT1 3KONOrMYeCcKoro BOCMUTaHUS:

- ChOPMUPOBAHHOCTb 3KOMOTMUYECKOW KynbTypbl,
NOHNMMaHWe BANAHUA COLWMaNIbHO-3KOHOMUYECKUX
MPOLLeCCOB  Ha  COCTOSIHME  MPUPOAHON U

- YMeTb MJaHUpoBaTb M  BbIMNOAHATbL  XUMWUYECKUIA  3IKCMEPUMEHT
(NpeBpaweHNs oOpraHUYecKUX BeLWecTB MNpu HarpeeBaHuWW, MosyyYeHue
3TU/IeHa W M3Y4YeHMe ero CBOMCTB, KaueCTBEHHble peakuuu Ha anbAervisbl,
KpaxMas, YKCYCHYK KWUCAOTYy; [feHaTypauusa OenKoB nNpuM HarpeeaHuw,
UBeTHble peakuuu O6enkKoB; TMPOBOAUTL peakLuMM MOHHOrO0 O06MeHa,
onpefensATb cpedy BOAHbLIX PACTBOPOB, Ka4YeCTBEHHbIE peakumu Ha cynbgar-,
KapboHaT- M X/I0pUA-aHUOHBI, Ha  KaTMOH  aMMOHMUS; pewartb
3KCnepuMMeHTanbHble 3agadyn no Temam "MeTannbl" u "HemeTannol") B
COOTBETCTBUM C MpaBuMNamm TeXHUKKU 6eszonacHOCTU nNpu obpalleHun ¢
BewecTBaMmn U nabopatopHbIM 060pyAOBaHMEM; MPEACTaBNAATbL pe3ynbTaTthbl
XUMWYECKOTO 3KCNepMMeHTa B (hopMe 3anmcu ypaBHEHU COOTBETCTBYHOLUX
peakunii u OpMyMpoBaThb BbIBOAbl HA OCHOBE 3TUX PE3y/bTAaTOB

- copMupoBaTb  MNpeAcTaBfeHUsA: 0  XUMWUYECKOW  cocTasBnstoLen
€CTECTBEHHOHAYYHO KapTMHbl MWUPa, POIN XUMWUW B TMO3HAHUWU SBAEHWUNA
npupoabl, B (OPMUPOBAHUM MbIWAEHUA W  KYAbTYpbl JINYHOCTU, ee
(DYHKLMOHANbHOW FPamMOTHOCTU, HEOBXOAUMOM ANSA peleHns NPakTUUYeCcKux



cpegabl,
pecypcocbepex
eHuIo,
NPUMEHSATb
3HaHuA 06
N3MEHEHUN
KnmMMara,
NPUHLAMbI
6epexxnmBoro
Npon3BOACTBa,
3 peKTUBHO
[elicTBOBaTh B
ype3sBblUaliHbIX
cUTyaLnsx

MNK4.1., MK
4.3. MK 6.3.

coumnanbHOM cpefbl, OCO3HaHWE Tr106anbHOr0
XapakTepa 3K0/0rm4yeckmx npobnem;

- NAaHMpOBaHME W OCYLLEeCTBleHWe AeNCTBUIA B
OKpy>Xaloleh cpefle Ha OCHOBE 3HaHWUA Lefei
YCTOAYNBOrO PasBUTUS YeNl0BEYECTBa;
aKTUBHOE HenpuaTue [elCTBUA,
Bped OKpY>KatoLlen cpeae;

- YMeHMe nNpOrHo3npoBatb Heb6naronpusiTHbIe
3KO/IOTMYecKMe MOCNeACcTBUA MpeanpUHUMAEMbIX
fLencTenii, NnpefoTBpawaTb UX;

- pacwupeHune onbITa
3KONOrM4YecKon HanpaB/ieHHOCTH;
- OBflafileHMe HaBblKaMUn y4ebHO-
nccnefoBaTenbCKoM, NPOEKTHOM U COLManbHOM
LeAaTeNbHOCTY;

NPUHOCALLNX

LEeATENbHOCTU

3afa4 N 3KO/IOrMYecKn 060CHOBAHHOIO OTHOLIEHWSA K CBOEMY 3[0POBbI0 U
NpuUpoLHON cpefe;

- yMeTb C06Mt0faTb MpaBuia 3KOIOTMYECKN LenecoobpasHoro noBefeHUs B
ObITY W TPYZAOBOW AeSAITEIbHOCTM B LENAX COXPaHEHWS CBOEro 340p0BbSl U
OKpy>XXallleid NpUpPoOAHOIA cpedbl; YYUTbIBaTb OMACHOCTb BO3AEMCTBMS Ha
XWBble OPraHM3Mbl OMpeAeseHHbIX BeWecTB, MOHMMas CMbIC/ MOKasaTens
npeaenbHOM AONYCTUMOA KOHLEHTpaLUum

YMeTb NPUMEHSATb 3HAHMSA N0 YUYe6HO ANCUUNANHE «XUMUSA» B NPODECCUOHANbHOW AeATeNbHOCTY:

- BbIsiBNATb gedeKTbl aBTOMOGU/IbHbIX KY30BOB.
- MpoBoAUTb OKpPacKy aBTOMOOU/IbHbLIX KY30BOB.
- BnageTb MeTOAUKOM TIOHWHIa aBTOMOGUNA.



2. CTPYKTYPA U COJIEP)KAHUE OBILIIEOBPA30BATEJILHOM AUCLIUILIMHDI

«XUMU»

2.1. O6beM AUCHHUINJIHHBI U BUAbI Y4eOHOH padoThl

Bupn yueOHoii padoThl

O0BeM B yacax

O0bem 00pa3oBaTeIbHON MPOrpaMMBbI AUCHUILTHHBI 72
B T.4.

OcHoBHOe cogep:kaHue 64
BT. 4.

TeopeTudeckoe oOydeHue 30
IPaKTHIECCKHUE 3aHATUS 24
nabopaTOpHbIE 3aHSITHS 10
IIpodeccHoHANBHO-OPHEHTHPOBAHHOE CO/IeP:KAHHE (COAEePKAHIE 6

NMPHUKJIATHOTO MOIYJIs1)

BT. 4.

TeopeTudeckoe oOydeHue 2

PaKTHIECCKHUE 3aHATUS 4

Mpomexyrounas arrectauus (qupdepeHIPOBAHHBIN 3a4ET) 2
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2.2. TemaTn4yecKuH MJIAH U COAEPKAHHE AUCIHILIMHDBI

HaumeHoBaHue Conep:xxanue yue6HOro Marepuaa (0CHOBHOE H MPO(eCcCHOHATBHO-0OPHEHTHPOBAHHOE), Obnem aacop |DOPMUPYeMbie
PAa3aesioB U TEM JaGopaTopHble U NPAKTHYECKHE 3AHATHS, PUKJIATHON MOAYJIb KOMIETeHIHH
1 2 3 4
OcHOBHOE cogep:RaHue 64
Pasnes 1. OcHOBBI CTPOEHHS BelECTBA 6
Tema 1.1. OcHoBHoOe coepxaHue 6 OK 01
Crpoenue atomoB | Teoperuueckoe o0y4eHue 2
XAMUIECKHX CoBpeMeHHasi MOZ€eb CTpoeHusi aToma. CUMBOJMYECKUM SI3BIK XUMHU. XUMHYECKHH DJIEMEHT.
SJICMCHTOB 1 DnexTpoHHas KoHpuUrypanusi atomMa. Knaccupukanuss XMMHYECKHX 3JIEMEHTOB (8-, p-, d-3JIEMEHTHI).
fipupona BaneHTHble  3]EKTPOHBI  BaneHTHOCTb.  DJIEKTPOHHAs  TPUPOAA  XUMHUYECKOM  CBSI3H. 2
XUMUHICCKOU DIEeKTPOOTPUIIATENLHOCTh. BHAB XMMHYECKOH CBsi3M (KOBAJIEHTHAs, MOHHAs, MeETaJUTHYecKasl,
CBAN BOJIOPOJIHAs) ¥ CITOCOOBI €€ 00pa3oBaH¥st
IIpakTuyeckue 3aHsaTus 4
Pemenue 3amaHuii Ha WCNOJB30BAHME XHWMHYECKOH CHUMBOJMKH M HA3BaHUN COCOWHEHUH MO
HOMEHKJIATYPE MEKIYHAPOIHOTO COK3a TEOPETHYECKOM M MNPHUKIATHON XUMUH M TPHUBHAJbHBIX
Ha3BaHWM I COCTaBJIEHHUsS] XMMHUYECKUX (POPMYJI ABYXaTOMHBIX COEINUHEHUH (OKCHIOB, CYNb(HUIOB,
TUPUIOB M T.11.) ¥ IPYTHX HEOPTAHUYECKHMX COEIMHEHHH OTHEIbHBIX KJIaCCOB. 4
[pakTHYECKHE 3aaHKsl HA YCTAHOBJIEHHUE CBSI3U MEKIY CTPOSHHEM aTOMOB XMMHUYECKHX HJIEMEHTOB U
MEPUOIUYECKUM M3MEHEHHEM CBOMCTB XMMHYECKHX 3JIEMEHTOB M MX COEIUHEHHH B COOTBETCTBHU C
nojiosxkeHueM Ileprnoanyeckoil CHCTEMBL
Tema 1.2. OcHoBHoOe cogepxaHue 2 OK 01
Iepronuueckuii | [IpakTHYecKue 3aHATHS 2 OK 02
3aKOH 1 TAOMHIR  [[Tepyonmeckas crcTema xuMudeckux snemenTos 1. Menaeneesa. OU3MUeCKHii CMbICI
AW Menneneesa [[Tepponmueckoro saxona JI.U. MeHzeneesa. 3aKOHOMEPHOCTH N3MEHEHHS CBOHCTB XUMHUYECKHX
SJIEMEHTOB, 0OPa3yEMbIX HMHU MTPOCTHIX U CIIOMKHBIX BEIIECTB B COOTBETCTBHH C TIOJIOKEHHEM
XUMHYECKOTO dyieMeHTa B [lepronmyeckoii cucreme. MUPOBO33PEHUECKOE U HAYYHOE 3HAUEHUE
Ilepuoanueckoro 3akona 1. 1. Menneneesa. [Iporaossr 1. 1. Menneneera. OTKpbITHE HOBBIX 5

XUMHYCCKHUX 3JICMCHTOB.

Pemenne MPAKTUKO-OPUCHTHUPOBAHHBIX TCOPETHUIYCCKUX SaI[aHI/Iﬁ Ha XapaKTEPU3aluuo XUMHYCCKUX
3J1IeMeHTOB «MeTaInyeckue / HEMETaJUIMUECKHE CBOﬁCTBa, SJACKTPOOTPULATCIIBHOCTD XUMHUYCCKUX
SJIEMCHTOB B COOTBETCTBUU C UX JJICKTPOHHBIM CTPOCHUEM U MMOJIOKCHUEM B HepHOHquCKOﬁ CHCTEMCEC

xuMudeckux anemenToB /I M. Menneneesa»
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Pasgen 2. XuMunyeckue peakumu

Tema 2.1. Tunbl
XUMUYECKUNX
peakLunia

Tema 2.2.
ONeKTPoInTUYECKa
A auccoumayms um
WOHHbIA 06MeH

KoHTponbHaa
pa6oTa 1
Pasgen 3.

Tema 3.1.
Knaccugpukaums,

OcCHOBHOEe cofepXkaHune

TeopeTunyeckoe oby4yeHune

Knaccudukaumsa n TMnbl XMMUYECKUX peakuuii ¢ y4acTUeM HeopraHM4eckumx Belects. CocTtaBneHue
YPaBHEHU peakUUin COeMHEHUS, pPa3NoXXeHUs, 3amMeLleHUs, 06MeHa, B T.4. peakLnii ropeHus,
OKNCNEHNS-BOCCTaHOBEHUSI.

Y paBHEHUA OKUCNEHUSA-BOCCTaAHOBEHNSA. CTeneHb OKUCNeHUs. OKUCINTENb U BOCCTAHOBUTEb.
CocTaBfieHMe N ypaBHMBAaHMNE OKMUCINTENbHO-BOCCTAHOBMUTE/bHbIX PEAKLMA METOAOM 3/1EKTPOHHOTO
6anaHca. OKMCINTENbHO-BOCCTAHOBUTE/IbHbIE PeakLMn B Npupoae, MPON3BOLACTBEHHbIX MpoOLLeccax u
XN3HEeAeATeNIbHOCT OPraHn3mMoB

lMpakTnyeckme 3aHATUA

KonnyecTtBeHHble OTHOWEHUA B XUMUN. OCHOBHblE KOMIMYECTBEHHbIE 3aKOHbl B XMMUW W pacyeTbl Mo
YPaBHEHUAM XUMWYECKMX peakumii. Monb Kak eAumHMuUa KonuM4yecTBa BeuwiecTBa. MonsipHas macca.
3aKOHbl COXpaHeHUs Maccbl K 3Hepruun. 3akoH ABoragpo. MonsipHbli 06bem rasoB. OTHOCMTE/NbHAs
NAOTHOCTb ra3oB. PacueTbl MO ypaBHEHMAM XMMUWUYECKUX peakLuil ¢ MCNO/b30BaHMEM MaccChbl, 06beMa
(HopManbHble YCN0BUA) ra3oB, KONMYecTBa BellecTBa

OcHOBHOe coaeprkaHue

TeopeTunyeckoe obyyeHune

Teopus aNeKTPONUTUYECKON amccoumnaunmn. MoHbl. INeKTPONUTbI, HE3NEKTPONUTbLI. PeakUunn MOHHOIO
obmeHa. CocTaBfieHUe peakLWUii MOHHOro o6MeHa MyTem COCTaBAEHUS UX MOSHbIX WU COKpaleHHbIX
WOHHbIX YpaBHEHWIA. KNCNOTHO-O0CHOBHbIE peakumn. 3agaHnusa Ha COCTaBNEHME NOHHbIX peakLuid
JlabopatopHble 3aHATUA

NabopatopHasa paboTa “Tunbl XMUMUYECKNX PeakLnin”.

MccnepoBaHme TUMOB (MO COCTaBY W KONMMYECTBY MCXOAHbIX M 06pa3yloLWMXcs BellecTB) U NPM3HAKOB
XUMUYECKUX peakUunid. MpoBefeHMe peakLMin MIOHHOro obMeHa, onpegeneHue cpefbl BOAHbIX
pacTBOpOB. 3afaHWNs Ha COCTaB/IeHWE MOHHbIX peakLuii

CTpoeHMe BelecTBa U XMMUYECKME peakLnum

CTpoeHue 1 CBOWMCTBA HEOPraHMYeCKMX BeLLecTB
OcHOBHOEe cofepXkaHune
TeopeTunyeckoe obyyeHune

w

19

oK 01

oK 01
OK 04

OK 01
OK 02
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HOMEHKJIaTypa U
CTpPOEHHUE
HEOPTraHUYECKHUX
BELIECTB

IIpenmer Heoprannueckoit xumun. Kimaccudukanms HeopraHndeckux Bemects. [IpocTeie U CI0XKHbBIE
BeniecTBa. OCHOBHBIE KJIACCHI CIOKHBIX BEINECTB (OKCHIIbI, THIPOKCH/IBI, KHCIIOTHI, COH). B3auMocBs3b
HEOPTraHMYECKUX BEIIECTB. ArperaTHble COCTOSIHUS BemmecTBa. Kpucrammnaeckue u aMopgHbie
BEIECTBA. THIBI KPUCTAIUIMYECKUX PELIETOK (ATOMHAs!, MOJIEKYJISIPHAS, HOHHASL, METAJUINIECKas ).
3aBUCUMOCTD (PU3UUECKUX CBOICTB BEIECTBA OT THUIA KPUCTAITMYECKON PelIeTKH. 3aBUCUMOCTb
XUMHYECKOH aKTHBHOCTH BEIIECTB OT BH1a XMMUYECKOH CBSI3H U THITA KPUCTAJUTHIECKOH PELIETKH.
[IprunHBEl MHOrOOOpa3us BEIECTB

pakTuyeckue 3aHaTHSA

HomeHknarypa HeOpraHHYECKHX BEIIECTB: HA3BAHHE BEIECTBA UCXOAS U3 UX XUMHUYECKOH (POpPMyIIbI
W COCTABJICHHE XUMUYIECKOH (POPMYJIbI NCXOAS U3 HA3BAHUS BEINECTBA MO MEXKIYHAPOTHON
(UIOITAK) mnu TpuBHaNbHON HOMEHKIIATYPE.

Pemenne mnpakTH4ecKuX 3alaHU MO KJIAcCU(UKALMHM, HOMEHKJAType M XUMHUYECKUM (Qopmysam
HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJIACCOB (YrapHbIA Ta3, YIJIEKHCIBIA Tas3, aMMHAaK, ramieHas
U3BECTbh, HETAIICHAS N3BECTh, MUTHhEBASI COJA U APYTHUX ). HA3bIBATh H COCTABIATH (POPMYJIIbI X HIMUUYECKUX
BEIECTB, ONPENEISITh MPUHAMIEKHOCTD K KJIacCy.

Hcrounuku XxumMudeckoi nHpopMauu (CpencTs MacCoBol HHpOpMaInu, ceTb IHTEpHET U IpyTHe).
ITonck nHpOpMaIK O HA3BAHMSIM, HACHTH(HKATOpaM, CTPYKTYPHBIM Gopmynam

IIK 4.1., ITIK
4.3. IIK 6.3.

Tema 3.2. ®u3uko-
XUMHYECKHE
CBOICTBA
HEOPraHUYECKUX
BEIIECTB

OcHoBHoOe coepxaHue

TeopeTnueckoe o0yuenue

Merannel. O0mue pusndeckne u XxumMudeckne cBoicTsa MetawioB. CriocoObl MOTydeHHs. 3HaueHHE
METAJIJIOB U HEMETANJIOB B IPUPOJE U >KU3HENEATEJIbHOCTH 4YesloBeKka W opraHusmoB. Kopposzus
METAJIJIOB. BH/bI KOPPO3HHU, CIIOCOOBI 3AIUTHI METAJIOB OT KOPPO3HHU

Hemerannmel. OOmme ¢u3nueckre M XUMHYECKHE CBOWCTBA HEMETA/UIOB. THMHYHBIE CBOHCTBA
HemetayioB [V— VII rpynn. Knaccudukanus 1 HOMEHKJIaTypa COequHeHNH HeMeTauioB. KpyrosopoTs!
OMOTE€HHBIX HJIEMEHTOB B IPUPOJIE

XUMHUYeCKHe CBOHMCTBA OCHOBHBIX KJIACCOB HEOPTAHMUYECKHX BEINEeCTB (OKCHIOB, TUAPOKCUIOB, KHUCIIOT,
coJielt v ap.). 3aKOHOMEPHOCTU B U3MEHEHUHN CBOWMCTB MPOCTHIX BEIIECTB, BOAOPOIHBIX COSTMHEHMIA,
BBICIINX OKCHUJIOB U THJIPOKCHJIOB

IpakTuyeckue 3aHsATHS

CocraBieHue ypaBHEHMM XMMHUYECKUX PEaKIMM C y4acTHEM IPOCTBIX U CIOXKHBIX HEOPTraHUYEeCKHUX
BEI[ECTB. METAJUIOB U HEMETAJUIOB, OKCHAOB METaJUIOB, HEMETAUIOB M aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHCIOT, OCHOBAaHMH W aM(OTEPHBIX T'HIPOKCHAOB, HEOPTaHUYECKUX COJICH,
XapaKTEPU3YIOLIUX UX CBONUCTBA.

OK 01
OK 02
IIK 4.1., ITIK
4.3. IIK 6.3.
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Tema 3.3.
NpeHTUnkayms
HeopraHM4ecKnx
BeLLecTB

KoHTponbHas
pa6oTa 2
Pasgen 4.

Tema 4.1.
Knaccngukauus,
CTPOEHME U
HOMeHKnartypa
OpraHn4yeckKunx
BELLECTB

PelleHMe MPaKTUKO-OPMEHTUPOBAHHbIX TEOPETUYECKUX 3aflaHWI Ha CBOWMCTBa, COCTaB, MO/MyyYeHUE WU
6esonacHoe MCMOMb30BaHUE BaXHEWINX HEOPraHWYEecKMX BewecTB B 6bITy W MNPaKTUYECKOW
LeAaTeNbHOCTM YenoBeka

OcHoBHOe cofeprkaHune
JlabopaTtopHble 3aHATUA

NabopaTopHas paboTa «MaeHTU(DUKALLMSA HEOPTraHUYEeCKUX BELLECTB».

PeweHne akCcnepuMMeHTaNbHbIX 33a4ay MO0 XMMMYECKUM CBOWCTBaM MeTaj/loOB W HemeTansios, Mo
pacrno3HaBaHUIO M NOYYEHUIO COeJUHEHWIA METan10B N HEMETANOB.

NaeHTnpnkauma HeopraHWYeckMx BeLWEecTB C WCMOAb30BAHUEM WX (UNKO-XUMMUYECKUX CBOWCTB,
XapaKTepHbIX KayeCTBEHHbIX peakuuil. KayecTBeHHble peakuuMun Ha cynbaT-, KapboHat- u xnopuf-
aHWOHbI, Ha KAaTUOH aMMOHUS

CBOIiCTBA HEOPraHMYECKNX BELLECTB

CTpOeHMe 1 CBOICTBA OPraHNYeCKNX BeLLecTB

OcHOBHOe cofeprkaHue

TeopeTunyeckoe obyyeHune

MosBneHne 1 pasBUTME OPraHMYECcKO XMMUK KaK Hayku. MpegMeT opraHMYeckom xummmn. MecTto u
3Ha4YeHMe OpraHMYecKOM XMMUN B CUCTEME €CTECTBEHHbIX HayK.

XnUMnyeckoe CTpoeHMe KakK MOpsfoK COefMHEeHWs aTOMOB B MOJIEKy/sie COrflaCcHO WX BaneHTHOCTWU.
OCHOBHbIE TMO/IOXEHMA TEOPUU XMMMUUYECKOTO CTPOEHUS OpraHM4veckmx coeguHeHuin A.M. ByTneposa.
YrnepogHbIi CKeneT OpraHM4YeckoM MOseKynbl. 3aBUCMMOCTb CBOWCTB BELLECTB OT XUMWUYECKOro
CTpoeHus Mofekyn. Mizomepus 1 nsomepsi.

MoHATME 0 dyHKUWOHaNbHOW rpynne. Pagukan. TIpuMHUMNbLI  KnaccM@uUKauMu  OpraHNYecKux
coefiHeHWn. MexayHapoAHas HOMeHKAatypa WM MNpPUHUUMbI  HOMEHKAATypbl  OpraHWYecKuXx
coefjHeHnn. TMoHATME 06 a3oTcofepXKalMX COefMHEHUAX, OUONOTMYECKU AaKTUBHbIX BellecTBax
(yrnesogax, >wupax, 6enkax w fp.), BbICOKOMOJIEKYNSAPHbLIX COeAUHEHUAX (MOHOMep, noaumep,
CTPYKTYPHOE 3BEHO)

MNpakTnyeckne 3aHATUA

HoMeHKkNaTypa OpraHM4YecKuUx COeAMHEHUN OTAeNbHbIX KAaccoB (HacblWeHHble, HEHACblWeHHbIE U
apomaTuyeckme yrnesofopofbl, CNUPTbl, PeHONbl, anbAernabl, KeTOHbl, KapboHOBble KWUCAOTbI U Ap.)
CocTaBneHMe MOMIHbIX W COKpalWeHHbIX CTPYKTYPHbIX ()OPMYn OpraHMYecKux BeELEeCTB OTAE/bHbIX
K/1acCoB, WCNOMb3ys WX Ha3BaHWSA MO CUCTEMATUYECKOW W TPUBMANbHOW HOMeHKnaType (3TUNeH,
aueTuneH, rAWUEPUH, deHon, dopmanbierns, YKcycHas KucnoTta, ravuuH). PacueTbl npocTeiiwei

23

oK 01
OK 02
OK 04

oK 01
MK4.1, MK
43.MK6.3.
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(OpMYyJIbI OPTaHUIECKOM MOJICKYJIbI, HCXO/ISI U3 3JIEMEHTHOTO cocTasa (B %0)

Tema 4.2.
CsolicTBa
OpPTraHUYECKHUX
COeTMHEHHI

OcHoBHoOe coepxaHue

12

TeopeTnueckoe o0yuenue

OHU3UKO-XMMHUYECKUE CBOHCTBA OPraHUYECKUX COEAMHEHUH OTHENbHBIX KIJIACCOB (OCOOEHHOCTH
KJIacCU(UKALIUN 1 HOMEHKJIATYPbl BHYTPH KJIacca; TOMOJIOTHYECKHHA psix 1 obitast popMyia, H3oMepus;
¢bu3nueckne CBONCTBA, XUMHUYECKHE CBOMCTBA; CIIOCOOB! MOJYUYESHHUS):

— TpedeNbHBbIE YIIIEBONOPONbI (alKaHbl M LIUKJIOANKaHbI). | OpeHne MeTaHa Kak OJMH M3 OCHOBHBIX
HCTOYHHKOB TeIlIa B MPOMBILIIEHHOCTH U ObITy. CBOHCTBA MPUPOIHBIX YIIIEBOIOPOIOB, HAXOXKICHUE B
MPUPOAE U NPUMEHEHHUE AJIKAHOB,

— HemnpenenbHble (AJKEHbI, AJKUHbI M ajKaJueHbl) M apoMaTH4YeCKue yrieBomopoabl. [ openHme
ALETUIICHA KAK HCTOYHUK BBICOKOTEMIIEPATYPHOIO MJIAMEHU AJI CBAPKU U PE3KH METAJIIIOB

— KHCJIOPOZACOAEPIKAIINe COeTUHEHUs (CITUPTHI M (PEHOBI, KapOOHOBBIE KHCIOTHI M 3(PHUPHI, aJbIeTruabl
U KETOHBI, JKUPBI, yriaeBonsl). lIpakTudeckoe NpPUMEHEHHE STHISHIJIMKONS, TIHLEPHUHa, (eHona.
[Ipumenenne ¢opmanbaeruaa, aunerajblernaa, YKCYCHOW KHCIOTBL MblUla Kak COJHM  BBICIIHX
KapOOHOBBIX KHCJIOT. Moo1Iie CBONHCTBA MbLIA

— a30TcoAepiKallfe COCOMHEHUs (aMHUHBI W aMHHOKHCIOTHL, Oenku). BbICOKOMONEKyIsIpHbIC
COEAMHEHUs] (CHHTETUYECKUE M OHOJIOTHYECKU-aKTHBHBIE). MOHOMED, MOJIMMEpP, CTPYKTYPHOE 3BEHO.
IMommmepu3arust 3STUIEHA KaK OCHOBHOE HAIPABJIEHNE €r0 HCIOJIb30BAHMS.

I'eneTnyeckas CBsi3b MEXKAY KJIACCaMH OPraHMYECKUX COSIMHEHUI

IpakTuyeckue 3aHaATHS

CBolicTBa OpraHMYECKHX COCAMHEHHUI OTAENBHBIX KJIACCOB (TPUBHANBHAS M MEXKAYHAPOIHAs
HOMEHKJIATypa, XUMHUYECKHE CBOIMCTBA, CIIOCOOB! MOJMYYEHHUs): NpeneibHble (AIKaHbI U LIUKJIOAIKAHBI),
HeTpenesbHble (AIKeHBI, aIKMHbI U aJIKQANEHbI) U apOMAaTUYECKHE YTIIEBOIOPObI, CIIUPTHI M (hEHOJIBI,
KapOOHOBBIE  KHUCJIOTBI W 3QUPBL  aJbIerugbl W  KETOHbl, AaMHUHBI W  AMUHOKHCJIOTHI,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUs. 3a/laHusl Ha COCTaBJICHHE YPABHEHHMH XHUMHYECKHX PEAKUHN C
y4acTHEM OPTaHUYECKHX BELIECTB HA OCHOBAHUH MX COCTABA U CTPOSHHSI

CocraBneHne cxemM peakuuid (B TOM 4YHCIIE MO MPENJIOKEHHBIM IENOYKaM MPEBPAIIEHU ),
XapaKTePU3YIOIINX XUMUYECKHUE CBOWCTBA OPTaHMYECKUX COSAMHEHUH OTAENbHBIX KJIaCCOB, CIIOCOOBI
WX TIOJYYEHHUs] W Ha3BaHUE OPraHUYECKUX COEAWHECHHI MO TPUBUAJBHON WM MEXAYHAPOIHOU
CHUCTEMATUYECKON HOMEHKJIAType.
Pemenve mnpakTUKO-OPUEHTHPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA CBOWMCTBA OPTaHUYECKHUX
COEAMHEHMH OTNIEJIbHBIX KJIACCOB

Jlaboparopnas pabota

OK 01

OK 02

OK 04
IIK 4.1., ITIK
4.3. IIK 6.3.
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Tema 4.3.
NpeHTUnkayms
OpraHNYecKmnx
BELLecTB, UX
3HayYeHue un
NPUMEHeHNe B
6bITOBOM 1
NpPOV3BOACTBEHHOA
LeaTenbHOCTH
yenoBeka

KoHTponbHasd
pa6oTa 3
Paspen 5.
CKopocCTb
XUMNYECKUX
peakLunii.
XnMuyeckoe
paBHOBecue

NabopaTtopHas pa6oTa “lNpeBpaLlieHUs OpraHNYeCKNX BeLecTB Npu HarpesaHUm".

MonyyeHne 3TUIEHA U U3yUeHNe ero cBOCTB. MoAenMpoBaHe MOJSIEKY/T U XUMUYECKNX MpeBpaLLeHuni
Ha npuMepe 3TaHa, 3TU/eHa, aueTuieHa n ap.

OcHOBHOe cofeprkaHue

TeopeTunyeckoe obyyeHune

BuoopraHnyeckue coeguHeHus. [pumeHeHne wun 6uonoruyeckas pofb YrnesofoB. OKucneHme
YrneBofo0B - WCTOYHUK 3HEPrumM >XUBbIX oOpraHusMoB. O6acTU MPUMEHEHUA aMUHOKMUCIOT.
MpeBpalweHus 6enKoB NuWWMKM B OpraHusme. buonormyeckme QyHKUuM 6enkoB. Bbuonoruueckune
(hYHKLWM XMPOB. PoNb OpraHNYecKo XMMnn B pellieHNM nNpobsiem nuiesoi 6e30NacHOCTU

Ponb OpraHMYeckom XMMUW B peWeHUM npobsem 3SHepreTMYeckKom 6e30nacHOCTU, B pPasBUTUM
MeANLMHbI, CO34aHUN HOBLIX MaTepMasnioB, HOBbIX MCTOYHUKOB 3Heprumn (afbTepHaTUBHbIE MCTOUYHMKM
3Heprun). OnNacHOCTb BO34EWCTBMS Ha XXMBble OPraHM3Mbl OPraHUYeCKMX BELLeCTB OTAEeNbHbIX
KnaccoB (yrneesofopofbl, CNUpThbl, (PEHOMbl, XJI0POpPraHMYeckne MNPOU3BOAHbIE, anbAerngbl n ap.),
CMbIC/1 MOKa3aTens npejesbHO AOMNYCTUMO KOHUEHTpaLnm

JlabopatopHble 3aHATUA

NabopaTopHas paboTta: “NaeHTUPKKALMUSA OpraHUYecKUX COeANHEHN OTAENbHbLIX KlaccoB”
NaeHTnmKaumsa opraHMYeckKux CoegMHEeHNn 0TAeNbHbIX KNaccoB (Ha NpuMepe anbAerungos, Kpaxmana,
YKCYCHOW KWCNOTbl, 6eNkoB W T.M.) C WCMOMb30BaHUEM WX (PUIMKO-XUMUYECKNUX CBOWCTB W
XapaKTepHbIX KayeCTBEHHbIX peakuwuii. [eHaTypauusi 6enka MNpyM HarpeBaHuu. LIBeTHble peakuumn
6enkoB. BO3HWKHOBEHME aHa/IMTUYECKOr0 CUTHana C TOYKWU 3PEHUA XUMMUYECKUX MpoLeccos npu
NPOTEKAHNN KavyeCTBEHHOW peakuuun, NO3BOMAKOWENA NAEHTUDULUPOBATL NPEAIOXKEHHbIE OpraHMn4yeckume
BellecTBa

CTpyKTypa 1 CBOICTBa OpPraHMYecKnX BeLecTs

KuHeTn4yeckne n TepmognHaMmyeckKme 3aKOHOMEPHOCTM NPOTEKAHUA XUMUYECKNX peaKkLmnia
OcHOBHOe coaeprkaHue
TeopeTunyeckoe obyyeHune

CKOpoCTb peakuuu, ee 3aBUCUMOCTb OT pasIMUHbIX (DAKTOPOB: MPUPOAbI pearvpylowmnx BeLecTs,
KOHLeHTpauuMm pearvpyroLwmnx BelwecTs, TemnepaTypbl M MA0WaAM peakLMOHHOW MOBEPXHOCTHU.
Tennosble 3yPeKTbl XMMNUYECKUX peakLnid. IK30- U IHA0TEPMUYECKME, peakLUN.

O6paTmMoCTb peakuuii. XMMWUYECKOe paBHOBECME W ero CMeleHuWe NoA [AeliCTBUEM PasfINYHbIX
(hakTOpOB (KOHLLEHTpauus peareHToB AN NPOAYKTOB peakuuu, AasneHue, TemnepaTtypa) 4Na co3gaHus
ONTUMaNbHbIX YCNOBUI MPOTEKAHUS XMMNYECKMX npoueccos. MpuHuun Sle WaTenbe

N BB

OK 01

OK 02

OK 04
MNK4.1, MK
43.MK6.3.

oK 01

OK 02
MK4.1, MK
43.MK6.3.
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IpakTuyeckue 3aHaATHSA

OK 01

Pemenne npakTUKO-OPUEHTUPOBAHHBIX 3aJaHUi Ha aHain3 (PaKTOPOB, BIMAIOIINX HAa H3MEHEHHE OK 02
CKOPOCTH XMMHYECKOH PEaKINH, B T.4. C MO3ULMHA 3KOJOIHYECKH LENecO00pa3HOro MOBEACHUS B ObITY TIK 4.1., I[IK
U TPYJOBOU AESTENBHOCTH B LIEJISIX COXPAHEHMs CBOETO 37J0POBbs U OKPYIKAIOLIel MPUPOIHON Cpenbl. 4.3. IIK 6.3.
Pemenne npakTUKO-OPUEHTUPOBAHHBIX 3ajaHUi Ha mnpumeHeHue npunHnuna Jle-Illarense s
HAXOKICHUS HAIPABJICHHUS CMELICHWs PABHOBECHUS XHUMHUYECKOW peakIuul U aHaiu3 (PaKTopoB,
BJIMSIFOIIMX HAa CMELeHHEe XMMHUYECKOr0 paBHOBECHS]
Pasnea 6. PacTBopsbl
Tema 6.1. OcHoBHOe cogep:kaHue OK 01
TousTne o Teoperuueckoe oGyuenue OK 02
pacTBopax PactBopenne kax ¢usmko-xumuueckuii npouecc. PactBopel. CriocoObl MPUTOTOBJIEHHS PACTBOPOB. HR’OzIKIO7HR'
PactBopumocTe. MaccoBass gons pacTBOopeHHOro BemiectBa. CMbICH TOKazaTenss NpeneibHO 43 HRf 6.3
JOIMyCTUMON KOHLIEHTPALIMH U €0 NCIIOJIBb30BAHNE B OLICHKE HKOJIOTHYECKOH O€301MacHOCTH. e e
[IpaBuna >KONOTHYECKH LENecOOOPa3HOro MOBENEHHsSI B OBITY W TPYAOBOW MAEATENBHOCTH B ILEJSIX
COXPaHEHHUs1 CBOErO 3I0POBbSl U OKPYKAOLIEH MPUPOIHON Cpenbl, ONAaCHOCTb BO3JCUCTBUs Ha >KUBBIC
OpPTraHU3Mbl OTPEENIEHHBIX BEIECTB.
Pemenne npakTHKO-OpHEHTHPOBAHHBIX PACYETHBIX 33JaHUH HA PACTBOPHI, UCIIOIb3yeMbIe B OBITOBON U
IIPOU3BOJCTBEHHON AESTEIbHOCTH YeJIOBEKA
Tema 6.2. OcHoBHOe coep RaHHe OK 01
cenenosanue JlaGopaTopHble 3aHATHS OK 02
CBOHCTB PACTBOPOB [77-= e PR EODOBY OK 04
abopaTtopHast padorta «lIpurorosiaeHue pacTBOPOBY.
[IpuroroBneHne pacTBOPOB 3aAaHHON (MaccoBOH, %) KOHIEHTpaUUH (C MPAKTUKO-OPUEHTHPOBAHHBIMHU I}I; ‘;IIR: ;13[(
BOMIPOCAMH) U OTIPENeSICHUE CPEIbl BOJHBIX PACTBOPOB. e e
Pelenue 3a1a4 Ha NPUTOTOBJIEHHE PACTBOPOB
IIpodeccrnoHATbHO-OPHEHTHPOBAHHOE COep:kaHHe (CoAepKaHue NPUKJIATHOTO MOAYJIsI)
Pasnen 7. Xumus B GbITY U IPOU3BOACTBEHHOMN AEATEIHLHOCTH Y€J10BEKA OK 01
Xumusi B ObITy U _|OcHoBHoe conepranne 8§ 83
TIpOU3BONCTBCHHOM Teoperuueckoe o0yueHmne OK 07
ﬂ:ﬁﬁ;ﬁocw Hogefitme nocTikeHNss XUMUYECKOM HAYKH U XUMHUYECKOU TeXHOJIOTHH. PoNlb XuMuu B o0ecrieueHuu IIK 4.1., IIK
SKOJIOTHYECKOH, SHEPTeTUYECKON U MUIIEBON 0€30MacHOCTH, Pa3BUTHH MeAUIMHbI. [IpaBuiia moucka u 4.3. ITK 6.3.

aHanmM3a XUMHUYeCKOW WHGOpMAlMM W3 pPA3JIMYHBIX HMCTOYHHKOB (Hay4yHass W ydeOHO-Hay4Has
JUTEPATYpa, CPEACTBA MACCOBOM nH(pOopManmu, ceTb MHTEpHET)
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IpakTuyeckue 3aHaATHS 4
ITonck W aHanM3 KEHCOB O MPUMEHEHWH XUMHYECKHX BEINECTB M TEXHOJOTUH C y4eToM Oyayruein
npoecCHOHATBHONH  NEeITeNbHOCTH 10  TEeMaM:  Ba)XKHEHIIWE  CTPOUTENIbHBIE  MaTepHalbl,
KOHCTPYKLIMOHHBIE MaTepuajbl, KpPacKH, CTEKJIO, KepaMHKa, MaTepuanbl M 3JIEKTPOHUKH, 4
HAHOMATEpHUAJIbl, TEKCTWIbHBIE BOJIOKHA, WCTOYHMKM OHEPrUH, OPraHUYECKHEe W MHUHEPAJIbHbIE
ynoOpeHus1, IEKapCTBEHHBIE BEIECTBA, OBITOBAS X UMHUSI.

3ammra: IlpencraBierne pe3yibTaToOB PEUICHUsT KEHCOB B (popMe MUHHU-IOKJIAAA C PE3CHTaneH
IIpomexyTouHas aTTecTauus no AucuunianHe (1nddepeHHPOBAHHBIN 3a4eT) 2
Bcero 72
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3. YCIOBUSA PEANN3ALIN NMPOTPAMMbI OBLLEOBPA3OBATE/ILHON
ANCUNNNNHBI
3.1. TpeboBaHNA K MUHUMaA/IbHOMY MaTepunasibHO-TEXHUYECKOMY 06ecrneyeHno
Ona peannsaumu nporpaMmmbl  AUCUUNNHBL AO/MKHLI OblTb NPeAYyCMOTPEHbI cnegytowune
creymanbHble MOMELLEHUA: YUeOHbIA KabMHET XUMUKN U/MNn y4ebHOM XMMUYeCKOoWi nabopaTtopuu.

O6opypoBaHue y4vyebHoro kKabuHeta (HarnsagHble Nocobus): Habopbl WAPOCTEPXKHEBbIX
mMofenen MOMEKyn, MOLENN KPUCTa/IMYECKMX PELIeTOK, KOMMEeKUUM NPOCTbIX U CAOXHbIX BELLECTB
n/Mnn Konnekumm MofINMepPOB; KOJJEKLUMA TOPHbIX MOpoS W MWHepanos, Tabnuua MeHpeneesa,
yuebHble PuabMbl, LMGPOoBble 06pa3oBaTeNbHbIE PECYPCHI.

TexHnyeckne cpenctBa 00yYEHMA: KOMMbOTEP C YCTPOICTBAMM BOCMPOMU3BEAEHUS 3BYKA,
NpuHTEP, MYNbTUMEAMa-NpPoeKTOp C 3KPaHOM, MynbTUMeAWiiHaA A[0cKa, YKa3Ka-npeseHTep AN
npeseHTaLNiA.

O6opypoBaHue nabopatopum u paboymx MecT nabopaTopumn: MeH3ypKW, MUMNETKM-
KanenbHULbl, TEPMOMETPbI, MUKPOCKON, NyMbl, NPeAMETHbIE N MOKPOBHbIE CTeK/a, NaaHWweTbl Ans
KanenbHbIX peakuuii, GuabTpoBanbHas Oymara, MPOMbIBaNKW, CTEKNSHHble NPOBUPKN, Pe3nHOBbIe
Npo6ku, poHapukn, Habop pPeakTUBOB, CTEKMASIHHbIE Ma/flOYKW, WTaTUBbLI AN NPOBUPOK; MepHble
UMINHAPBI, BOPOHKW CTEK/AHHbIE, BOPOHKU fenuTenbHble UnnnHapuydeckune (50-100 mn), cTynku c
NecTUKOM, (apdopoBble YalKu, MUHLUETbI, PUNLTPbLI ByMaXKHble, BaTa, Map/fs, 4YacoBble CTeKNa,
3NeKTPONINTKK, NabopaTopHble LWITATUBbI, CAUPTOBbIE TFOPESIKW, CMUYKK, NpUBop ANA NoayyYeHus
rasos (Mnv Npobupka ¢ rasooTBOAHON TPYOKOIA), AepKaTenn Ana NpobupoK, CKNSHKN ANs XpaHeHUs
peakTMBOB, pa3faTO4YHble NOTKW, XMMWUYecKMe cTakaHbl (50, 100 u 200 mn); wnatenu; AUHLUETHI;
TUTeNbHbIE WWMLbI; CEKYHAOMEPBI (TaliMepbl), MepHble NPobupku (Ha 10-20 M) U MepHble KO/6bl
(25, 50, 100 n 200 mn), BoagsHasa 6aHs (MM TEPMOCTAT), CTEKNAHHbIE MaNOYKK; KOHUYECKNE KONObl
ana tutposaHua (50 m 100 mMn); MHAWKATOPHbLIE MOMOCKU AnA onpefeneHns pH mn crtaHfapTHas
WHAMKATOpPHAsA WKana, yHUBepcanbHbIA MHAUKATOP; nuneTtku Ha 1, 10, 50 mn (unu gosatopbl Ha 1, 5
n 10 mn), 6OpeTKM Ansd TUTPOBaHUS, MeguLUHCKMe wnpuubl Ha 100-150 mn, nabopaTopHble n/mnn
aHanMTnyecKne Becbl, pH-MeTpbl, CYLWNIbHbIA WKad, 1 agp. nabopatopHoe 060pyaoBaHMe.

3.2. IHdopmaymoHHOe obecneyeHne peannsaymm NporpaMmbl

1. Ans peanusaumu nporpammbl 6MGAMOTEYHbIV (OHA o06pa3oBaTe/lbHOW opraHu3aumu
[JO/DKeH MMETb MeyaTHble W/WAN 3NEKTPOHHbIe 06pa3oBaTefibHble U WUHGOPMaLMOHHbIE PecypChl,
peKoMeH[0BaHHble ANA UCMO/b30BaHUA B 06pa3oBaTe/lbHOM MpoLecce, He cTapwe 5 NeT ¢ MOMeHTa
n3gaHus.

OCHOBHbIe NCTOYHUKMN:

1. AeHucoBa O.N. Xumusa. (CMO). YuebHuK. Ona WMPOKOro Kpyra cneumansHocteil/ KHoPyc, 2023. -
307 c. https://book.ru/book/950217

JlononHUTeNbHbIE NCTOUHUKMN:

1 FapwwuH, A. TN. XuMmunyeckume TepMmunHbl. Cnosapb : yvyebHoe nocobue gnsa cpegHero
npogeccnoHanbHoro obpasoBaHus / A. M. FapwuH, B. B. MOPKOBKUH. — 2-e n3d., ucnp. n gon. —
Mocksa : MisgatenbctBo KOpaiiT, 2023. — 452 ¢c. — (MpodeccnoHanbHoe obpasoBaHue). — ISBN
978-5-534-04640-3. — TeKCT : 3aNeKTPOHHbI // Ob6pasoBaTenbHas nnatgopma KO paiT [canT]. —
URL: https://urait.ru/bcode/515051 (pata o6pauweHunsa: 02.05.2023).

2. OneiHukoB, H. H. Xumnsa. AnropuTmbl pelleHns 3aa4d U TecThbl : y4ebHOe nocobure Ans cCpefHero
npoteccnoHanbHoro obpasosaHunsa / H. H. OneiHukos, I'. . MypaBbeBa. — 3-e n3g., ucnp. 1 gon. —
Mocksa : 3gatensctBo KOpanT, 2023. — 249 c. — (MpodeccnoHanbHoe obpasosaHue). — ISBN
978-5-9916-9665-4. — TeKCT : aNeKTPOHHbIM // Ob6pa3oBaTenbHasa nnatgopma KO panT [cait]. —
URL: https://urait.ru/bcode/513860 (aata o6pauwieHnsa: 02.05.2023).

MNHTepHeT-pecypcsbl:

1. HopMaLMOHHbIN nopTan [3NeKTPOoHHLIN pecypc] - Pexxum goctyna: http:// www.xumuk.ru (gata
ob6palleHmns: 15.06.2023)

2. Poccuiickas rocygapcTBeHHas 6Mb6nmoTeka [ONeKTPoHHLIN pecypc] - Pexxum goctyna: www.rsl.ru
(nata obpaweHuna 15.06.2023)

3.3. OpraHun3saumna obpasosatesibHOro npouecca
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OOGyuenune yueOHOM AMCIUIUIMHBI OCYILIECTBISIETCS ISl TPYMIIbI CTYACHTOB, OOYYarOIIUXCsl HAa
0a3e ocHOBHOTO 001ero odpasoanus (9 KJIacCOB) HAa MEPBOM Kypce.
Peammzauus tem 4.2, 42, 43, 6.1 BO3MOXHA C MPHUMEHEHHEM D3JEKTPOHHOTO OOY4YEeHHH,

TUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHM, B 001eM odbemMe 12 4acos.

Ne Hassanue Conepsxanne yueOHOro Matepuana, npaktuueckue padorsl | Konmmuectso
TEMBI, pa3zena 4acoB

1 Tema 4.2. Crnuptsl. CTpoeHue npeaenbHbIX OJTHOATOMHBIX CIIUPTOB. 4

CsoiicTBa QDyHKIIMOHAIBHAS TPYIIA CIUPTOB (THAPOKCOTPYIIA), €e
OpPraHUYEeCKUX | 3JIEKTPOHHOE cTpoeHue. ['oMonornieckuil psa CnupToB.
coennaeHuil | CTpykrypHas uzomepus (M30MepHsi YIIEPOIHOIO CKeNleTa U
noJjioxkeHne (PyHKUHNOHAJIBHOH rpymmbl). PannoHansHas u
cucreMarndeckast HoMeHkiarypa. OCHOBHBIE CITIOCOOBI
MOJIy4€HUs CIIUPTOB: THApAaTaLlis alKeHOB, B3aUMO/eCTBIE
rajJlOr€HONPOU3BOIHBIX YIJIEBOJOPOIOB CO LIENIOUbIO;
BOCCTaHOBJICHHE aJIberuaoB. Pusndeckue CBONCTBA
cnupToB. XMMHUYECKHE CBONCTBA CIUPTOB. MeTaHon u
sTaHoi. X npumMeHeHue U NpOMBILICHHBINA CUHTES.
SAMOBUTOCTB CITUPTOB, IYOUTENBHOE NEHCTBHE HA OPTaHU3M
yesoBeKa. ['eHeTnueckas CBsi3b MeX/y YIJIEBOAOPOAAMHU U
crnupTaMu. MHOroaTOMHbIE CIIUPTHL, UX CTPOEHUE.
OcobOEHHOCTH CBOHCTB MHOTOATOMHBIX CIIMPTOB.

2 Tema 4.2 Onpenenenue kinacca KapOOHOBBIX KHCJIOT. DJIGKTPOHHOE 3
KapGoHoBbie | cTpoeHHME KapOOKCHIBHOW TPyNIbl M YIJIEBOJOPOJHOTO
KHCJIOTBI panukanma. OOmast ¢opMyaa U TOMOJIOTHMYECKUH  Psif

NPEAENbHBIX ONHOOCHOBHBIX KapOOHOBBIX KHCJIOT. Bumbl
CTpYKTypHOU n3zomepuu. Cucremaruueckas HOMEHKIATypa.
IMonydyenne u pusuyeckue CBOICTBA KapOOHOBBIX KHCIIOT.
XUMHUYecKre CBOWCTBa KapOOHOBBIX KHCIIOT. Peakuuu ¢
y4acTueM THPOKCHUIIA KapOOKCHIIbHON rpynmbl
(B3aMMOAEHCTBUE CO CIUPTAMH) - TIOJYYEHHE CIOXKHBIX
3¢upoB. Peakiun 3aMeIneHust BOIOPOJa B YIJIEBOJIOPOIHOM
panukae (raJoreHupoBaHue) KapOOHOBBIX KUCIIOT.

3 Tema 4.3. Ponp  oprammueckoii XUMHM B peIIEHUH mpobiem 3
Unentndukar | sHEpreTudeckoil 0e30macHOCTH, B Pa3BUTUU MEIHUIIMHBI,
us CO3/1aHUU HOBBIX MaTepHasOB, HOBbIX MCTOUYHUKOB SHEPTUU
OpPraHUYeCKUX | (aJbTepHATUBHBIE  HWCTOYHUKM  SHeprum).  OmacHOCTb
BELIIECTB, UX BO3EICTBUS HA JKHUBbIE OPraHU3Mbl OPIraHUUYECKUX BEIECTB
3Ha4YeHue U OTAENBHBIX KJIACCOB (yTIEBOAOPOIbI, CIIUPTHI, (PEHOJIIBI)

IIPUMEHEHUE B

OBITOBOM U

MIPOU3BOJICTBE

HHOU

NesITeIbHOCTH

4eJIoBeKa

4 Tema 6.1 PactBopenne kak QpU3NKO-XMMHUYECKHIA mpouecc. PacTBOpHI. 2

ITonsitue o | CiocoObl  MPUTOTOBNIEHUST  PACTBOPOB.  PacTBOPUMOCTE.
pactBopax | MaccoBas fons  pacTBOpeHHOro BemiectBa.  (CMbICh

MnoKaszarejis npeaciibHO I[OHyCTI/IMOfI KOHOCHTpallUu U €Tr0
HCIIOJIb30BAaHHE B OIIEHKE YKOJIOTHIECKOM 0€e30MmacHOCTH.
HpaBI/ma JOKOJIOTHYECKH uenecoo6pa3Horo INOBEACHUA B
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OBITY U TPYOOBOU JNEATEIHPHOCTH B LEJSX COXPaHEHHS
CBOErO 3[0pOBbsi M OKPYXaOUIEH NPUPOAHONW CpEensbl,
OIMaCHOCTB BOSI[efICTBPIﬂ Ha JKUBBIC OpPraHnu3Mbl
ONPEACIEHHBIX BEILECTB.

Bcero

12
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11

1.2

4. KOHTPO/1b N OLLEHKA PE3Y/IbTATOB OCBOEHWA OBLEOEPA30BATE/IbHOW

AVCUNMNIVHBI

KOHTpONb W oOLEHKa pe3ynbTaToB 06Y4YeHWs OCYLECTBASETCA MpenogaBaTenem

B

npouecce NpoBeAeHMA NPaKTUYECKMX 3aHATUI 1 NabopaToOpHbIX paboT, TECTUPOBAHUSA, a TakKxXe

BbIMOJIHEHNA
PesynbTaThl

obyyvalowmmmncs

obyyeHns onpegensioT,

NHANBUAYaNbHbIX

LEMOHCTPUPOBATbL MO 3aBEPLIEHNUN U3YUYEHUS AUCLUMNIVNHBI.

Ona hopMupoBaHUS, KOHTPONSA U OLEHKWN Pe3y/ibTaTOB OCBOEHMUS y4eBHOW ANCLUNANHBI
NCMOJIb3yeTCA CUCTEMA OLLEHOUHbIX MEPONPUATUIA, NpefcTaBasAoLWas co60i KOMNIEKC Y4eOHbIX
MEpPONpPUATUIA, COrNacoBaHHbIX C pe3ynbTaTaMu 06yYeHUs N CHOPMYIMPOBAHHLIX C Yy4YeTOM
®IrOC COO (npeameTHble pe3ynbTaTbl N0 gucymnaunHe) u @ rOC Cro.

OK/MK Mopyns/Pa3gen/Tema
OcHOBHOe coaepkaHue

Pa3pen 1. OcHOBbI
CTPOEHMUA BelecTea

OK 01 CTpoeHMe aToOMOB
XUMUYECKUX 3/IEMEHTOB
M npupoga XMMmMUecKomn
CBA3M

OK 01

OK 02 Tabnuua 4.U.
MeHpeneeBa

Pe3ynbTat 0by4yeHus

dopmynupoBaTtb
0a30Bble MOHATUA U
3aKOHbl XUUMUU

CocTaBnsATb XUMUYECKUNE
hopMynbl COEANHEHWNIA B
COOTBETCTBUU CO
CTENeHbI0 OKUCNEHUS
XUMWYECKNX 3/IEMEHTOB,
NCX0ASt U3 BaANEHTHOCTM U
3NeKTPOOTPULATENLHOCTM

Meproanyecknii 3aKkoH N XapakKTepu3oBaTb

XUMUYECKMNE 3/IEMEHTHI B
COOTBETCTBUU C UX
NOIOXKEHWEM B
NnepmoanyecKonm cucTeme
XUMWNYECKNX 3/IEMEHTOB
O.1. MeHpeneesa

3alaHni,
ytTo obyuarwWmecs AOMKHbI

NPOeKTOB,
3HaTh,

nccnefoBaHuiA.
NoOHMMaTb W

Tunbl OLEHOYHbIX
MeponpusTUin

1. Tect «CTpoOeHMe aTOMOB
XUMWYECKNX 3/TEMEHTOB U
npupoLa XMMMUYECKO CBA3U».

2. 3aflayun Ha cocTaBfieHue
XUMMNYECKNX DOPMY
[BYXaTOMHbIX COEAMNHEHUIA
(okcnpos, cynbPUAoOB, rMApUA0B
nT.n).

3. 3agaHuns Ha ucnonb3oBaHme
XUMWYECKON CUMBOMKN U
Ha3BaHW CoeMHEHU No
HOMEeHKNaType MeXxayHapoAHOoro
C003a TEOPETUYECKON 1
NPUKNAAHON XUMUN U
TPUBUA/bHBIX Ha3BaHWI NS
COCTaBMEHNS XUMMUYECKUX
thopMyn ABYXaTOMHbIX
coegnHeHn (OKCKA0B,
cynbunaos, rMagpuaos U T.n.) u
LPYTUX HEOpraHMYecKux
COefVHEHUI OTAENbHbIX K1accoB

1. TecT «MeTannuyeckue /
HeMeTanIMYecKme CBOKCTBa,
3/1eKTPOOTPULATENBHOCTb U
CPOACTBO K 3/IEKTPOHY
XUMUYECKNX 3/IEMEHTOB B
COOTBETCTBME C UX 3/IEKTPOHHbLIM
CTPOEHUEM W NONOXEHMEM B
nepuoanYecKon cnucteme
XUMNYECKNX 3iemeHTOB ..
MeHpaeneesa».

2. NpakTnyeckue 3afgaHns Ha
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2.2

OK/MK Mopyns/Pasgen/Tema

Pasgen 2. Xummnyeckue

peakuuu

O °. Trnbl XAMNUYECKNX

O © peakuuia
ONeKTPoInTUYECKas
anccoumanna n NOHHbIA
obmeH

Pe3ynbTat 0by4yeHus

XapaktepusoBaTb TUNbI
XUMWNYECKNX peakLunii

CocTaBnATb peakuum
COeIIHEHUSA, Pa3NOXEHNS,
obmeHa, 3ameLleHuns,
OKUC/UTENbHO-
BOCCTAHOBUTE/IbHbIE
peakumu

CocTaBnAaTb ypaBHEHUS
XUMUYECKNX peakumm
WOHHOro obmeHa ¢
yyacTuem
HeopraHU4eckux BeLLecTB

Tunbl OLEHOYHbIX
MeponpusTUin

YCTaHOB/IEHWE CBSI3W MEXAY
CTPOEHMEM aTOMOB XUMUNYECKUNX
3/TEMEHTOB N NEPUOANYECKNM
M3MeHeHWeM CBOMCTB
XUMNYECKUX 3/IEMEHTOB U UX
coeqVHEHWNIA B COOTBETCTBUN C
nonoxeHuem MNepnognyeckoi
cucTeme.

3. MpaKTMKO-OpUEHTMPOBAHHbIE
TeopeTnyeckue 3ajaHns Ha
XapaKTepusaumnio XMMMNYECKNX
3NeMeHTOoB: «MeTannmyeckue /
HeMeTaN/INYecKme CBOWCTBa,
3/1eKTPOOTPULATENBHOCTb U
CPOACTBO K 3NEKTPOHY
XUMNYECKNX 3/1EMEHTOB B
COOTBETCTBME C MX 3/1IEKTPOHHbIM
CTPOEHMEM U MONOXEHMEM B
NepMoAnNYecKoin cucTeme
XUMNYECKNX 3NEMEHTOB

O.N. MeHpeneesa»

KoHTponbHaa paboTa
«CTpoeHue BellecTBa U
XUMUYeckue peakunm»

1. 3ajaum Ha cocTaB/sieHune
YpPaBHEHU peakLnii:

- COefVHEHUSA, 3aMeLLeHuns,
pasfnoXeHus, o6MeHa;

- OKMCNUTENbHO-
BOCCTaHOBUTE/bHbIX peakLunii ¢
MCcnonbL30BaHMEM MeToAa
3/1eKTPOHHOTr0 6anaHca.

2. 3apa4mn Ha pacyeT macchbl
BelecTBa uam o6béma

rasoB Mo WU3BECTHOMY KO/IMYECTBY
BeL,ecTBa, macce Unn 06bEMY
O4HOr0 N3 y4acTBYHLWNX B
peakuun BeLLECTB; PacyeéTbl
maccbl (06bEma, Konn4vecTea
BellecTBa) NPOAYKTOB peakLuunu,
€C/In 04HO U3 BeL,ecTB UMeeT
npumecu

1. 3afjaHuA Ha cocTaBfieHUe
MOJIEKYNAPHbBIX U MOHHBIX
peakLMin ¢ yyacTMeM KUCNOT,
OCHOBaHW 1 conew,
YCTaHOB/IEHNE VN3MEHEHNS
KMUCNOTHOCTU cpefbl
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3.1

3.2

OK/MK Mopyns/Pasgen/Tema

oK 01

MnK4.1.,,
MK 4.3.
MK 6.3.

oK 01
OK 02
MnK4.1.,,
MK 4.3.
MK 6.3.

Pasgen 3. CTpoeHune u
CBOliCTBa
HeopraHn4eckmnx
BELLECTB

Knaccugunkaums,
HOMEHK/aTypa n
CTpOeHune
HeopraHN4YecKnx
BELLECTB

P UINKO-XUMUMNYECKUNE
cBOMiCcTBa
HeopraHM4yeckmnx
BELLEeCTB

Pe3ynbTat 0by4yeHus

MccneposaTb CTPOEHME U
cBOlicTBa
HeopraHU4eckumx
BeLLecTB

KnaccugunumnpoaTb
HeopraHuyeckme
BeLLecTBa B COOTBETCTBMMU
C UX CTPOEHMEM

YcTaHaBNnBaThb
3aBUCMMOCTb (hU3NKO-
XUMNYECKNX CBOMNCTB
HeopraHNM4ecKNx BeLecTB
OT CTPOEHMS aTOMOB "
MOJIeKY /1, a TaKXe Tuna
Kpuctanam4yeckom
peweTKu

Tunbl OLEHOYHbIX
MeponpusTUin

2. NabopatopHasa pa6oTa "Tunbl
XUMUUECKNX peakLuin"

KoHTponbHas paborta
«CBOMNCTBA HEOPraHNYEeCKNX
BELLeCcTB»

1. Tect «<HoMeHKNaTypa un
Ha3BaHVe HeopraHMYecKnx
BELLeCTB UCXOAS U3 UX
XUMWNYECKOW (hopMy bl UK
COCTaBMIeHUE XMMUNYECKO
thopmynbl NCXOAS U3 Ha3BaHUA
BelecTBa No MeXAyHapoaHOo’
NNV TPMUBMANBHOW
HOMeHKaType».

2. 3afaun Ha pacyeT MaccOBOW
fonu (Maccbl) XMMMUYECKOro
3fieMeHTa (coegmMHeHuns) B
Monekyne (cmecn).

3. NpakTnyeckune 3afaHus no
KnaccngukaLmm, HOMeHKnaType
XUMMYECKUM thopmynam
HeopraHM4eckKux BeLLecTB
pa3MYHbIX K1accos.

4. MNpaKTn4yeckne 3alaHna Ha
onpeaeneHne XMMNYECKOA
aKTUBHOCTU BeLLECTB B
3aBMCUMOCTU BMAa XUMUYECKOWA
CBSA3N U TUNA KPUCTaNIMNYeCKON
peleTKu

1. TecTt «OCoBGEHHOCTU
XUMWUYECKNX CBOCTB OKCU/0B,

n

KWUCNOT, OCHOBaHWM, aM(POTEPHbIX

rMAPOKCUA0B N CONei».
2. 3apaHnNA Ha cocTaBneHue

YPaBHEHU XMMUUECKNX peaKL i
C y4yacTUeM MPOCThIX U CAOXHbIX

HEOpraHM4ecKNX BeLLeCTB:
OKCM[0B MeTannoB, HeEMeTasnn0B
aM(OTEPHbIX 31EMEHTOB;
HEeopraHM4ecknx K1cnoT,
OCHOBaHW 1 aM)OTepPHbIX
rMAPOKCMAOB, HEOPraHMYECKNX
COMEeN, XapaKTePU3yLWmnX nx

n

CBOMCTBA U CNOCO6LI MNONYYeHUS.

3. MpaKTNKO-0pMEeHTNPOBaHHbIE
TeopeTUYecKune 3afaHns Ha
CBOMCTBA U MONyyYeHNe
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3.3

4.1

4.2

OK/MK Mopyns/Pasgen/Tema

OK 01 NpoeHTuurkaymsa

OK 02 HeopraHMyeckmnx

OK 04 BEeLLeCcTB
Pasgen 4. CTpoeHune u
cBOWCTBa
OpraHN4Yeckmnx
BeLlecTB

OK 01 Knaccngukauus,

MK 4.1., cTpoeHue n

MK 4.3. HomeHKnatypa

MK 6.3. OpraHMYyecKnx BeLLECTB

OK 01 CBolicTBa opraHMyecKmnx

OK 02 COeAUHEHNIA

OK 04

nK4.1.,

MK 4.3.

MK 6.3.

Pe3ynbTat 0by4yeHus

Wccneposatsb
KauyeCTBEHHbIE peakLunn
HeopraHM4ecKnx BeLLecTB

MccneposaTb CTPOEHME U
CBOMCTBA OPraHNYeCcKnx
BELLecTB

KnaccugunumnpoaTb
OopraHM4Yyeckune BelecTsa B
COOTBETCTBUU C UX
CTPOEHUEM

YcTaHaBNnBaThb
3aBUCMMOCTb (hN3NKO-
XUMUYECKNX CBONCTB
OpraHMyYyecKmnx BelecTs OT
CTPOEHUA MOJIEKYN

Tunbl OLEHOYHbIX
MeponpusTUin

HeopraHMYeCcKnX BeLLEeCTB

1. MNpakTUKO-0pUEHTUPOBaAHHbLIE
3aaHNA N0 COCTaBJIEHUIO
XUMUYECKNX PeaKUUiil ¢ yyacTuem
HeopraHMYyecknx BelLLecTs,
MCMOJIb3YEMbIX ANA NX
NAEHTUGNKaALNN.
2.1abopaTtopHas paboTa:
“NpeHTNNKayns
HeopraHM4eckmnx sew,ecTs”

KoHTponbHas pabota
«CTpoeHMe 1 CBOMCTBa
OpraHMYecKux BeLLecTB»

1. 3afaHuA Ha cocTaBfieHUe
Ha3BaHWI OpraHN4YecKnx
CoeVHEHWUI MO TPUBUANLHOW UK
MeXyHapoaHOM
cMcTeMaTu4yecKor HOMeHKnaType.
2. 3aflaHnNA Ha cocTaBfieHue
MOMHbLIX U COKPALLEHHbIX
CTPYKTYPHbIX hopMy s
OpraHMYyecKmnx BeLLecTB
OTAeNbHbIX K/1acCoB.

3. 3agaum Ha onpepeneHue
npocTenwen Gopmynbl
OpraHn4Yeckom MONeKybl, UCXOAS
13 3N1eMeHTHOro coctasa (B %)

1. 3afaHuA Ha cocTaBfieHUe
YPaBHEHU XMMUUECKNX peaKL i
C yYacTMEM OpraHMyecKux
BELLECTB Ha OCHOBaHUN NX
COCTaBa U CTPOEHMUS.

2. 3apaHnA Ha cocTaBneHue
YPaBHEHUN XUMUYECKNX peakumia,
WTOCTPUPYIOLLNX XUMUYECKNE
CBOMCTBA C YYETOM MeXaHU3MOB
NPOTeKaHUA AaHHbIX peakuuii n
reHeTUYeCcKol CBA3N
OpraHU4YecKmMx BeLecTB pPasHbIX
K/1aCCOB.

3. PacyeTHble 3agaumn o
ypaBHEHUSAM peakLunii ¢ yyacTmem
OpraHU4ecKmMx BeLLEeCTB.

4. JlabopatopHas paboTa
“INpeBpaweHNsa opraHNYecKnx
BelLecTB Npu HarpesaHUN"
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4.3

6.1

6.2

OK/MK Mopyns/Pasgen/Tema

OK 01 NaeHTuurkaymsa

OK 02 OpraHM4yecKux BeLlecTs,

OK 04 MX 3HaYeHVe n

MK 4.1., npumMmeHeHMWe B ObITOBOA

MK 4.3. 1 Npon3BOLACTBEHHOW

MK 6.3. [eATenbHOCTU YenoBeKa
Pasgen 5.
KunHeTnyeckue n
TepmMmogmMHamMmuyeckue
3aKOHOMEPHOCTU
NnpoTeKaHns
XUMUYECKNX peakumin

OK 01 CKOpOCTb XMMUYECKUX

OK 02 peakuuin. XmMMmmnyeckoe

MK 4.1.,, paBHOBecue

MK 4.3.

MK 6.3.
Pasgen 6. Pacteopbl

OK 01 MoHATME 0 pacTBOpax

OK 02

nK4.1.,

MK 4.3.

MK 6.3.

OK 01 WccnepoBaHue cBONCTB

OK 04 pacTBOpOB

MK 2.3.

nK4.1.,

MK 4.3.

MK 6.3.

Pe3ynbTat 0by4yeHus

Wccneposatsb
KayeCTBEHHbIe peakLmun
OpraHuU4ecKmnx
COeANHEHWNI OTAENbHbIX
K/laccos

XapaKTepunsoBaTb
BNVSAHUE PA3/INYHbIX
(haKTOpOB Ha
paBHOBECME U CKOPOCTb
XUMWNYECKNX peaKkLunin

XapakTepu3oBaTtb
B/INAHUE KOHLLEHTpayunm
pearmpyroLwux Beu,ecTs u
TemMrnepatypbl Ha CKOPOCTb
XUMUYECKNX peakumit
XapakTepusoBaTtb
BIVSAHWE U3MEHEHUSA
KOHUEHTpaLuun BeLLecTs,
peakuun cpelbl n
TemMrnepaTtypbl Ha
CMeLeHne XMMNYECKOro
paBHOBecuSA

MccnenoBaTb UCTUHHBIE
pacTBopbl C3af4aHHbIMU
XapakTepucTtmkamm

Pasnnyatb UCTUHHbIE
pacTBOpbI

Wcecneposatb r3mko-
XUMUYECKMe CBONCTBA
MCTUHHbIX PacTBOPOB

Tunbl OLEHOYHbIX
MeponpusTUin

1.TTpakKTUKO-OpNUEeHTUPOBAHHbLIE
3aaHNA N0 COCTaBJ/IEHUIO
XUMUYECKNX peakumin ¢ yyacTuem
OpraHMU4YecKmMx BELLEeCTB, B T.4.
NCNOJMIb3YEMbIX 4NA NX
naeHTUMPMKaLumnm B 6bITY U
MPOMBbILLIEHHOCTHU.

2. NabopaTopHasa paborTa:
“NpeHTNOUKaLNA OpraHNYecKnx
coefVHEHWNIA OTAEeNbHbIX KNaccoB”

MpakTNKO-OpNEHTUPOBaHHbIE
TeopeTnyeckue 3aflaHnsA Ha
aHann3 (HakTopoB, BAUSAIOWNX Ha
N3MEHEHNE CKOPOCTU XUMUYECKOW
peakuun. NpakTukKo-
OpPMEHTMPOBaHHbIE 3aaHUA Ha
npumMmeHeHne npuHymna Jle-
LWaTenbe And HaxoXaeHus
HanpasfeHUsa cMmeLleHns
pPaBHOBECUS XMMMUYECKOW peakLumn
M aHann3 PakTopos, BANAIOLWNX
Ha CMeLLeHNEe XMMUYECKOT0
paBHOBeCUS

1. 3ajaynm Ha NpPUroToBNEHUE
pacTBOpPOB.

2. MpaKTNKO-OpUEHTUPOBAHHbIE
pacyeTHble 3aaHna Ha
AncrepcHble CUCTEMBI,
NCMo/ib3yemble B GbITOBOI U
NPOV3BOACTBEHHOW AeATeNbHOCTU
yesioBeka

NabopatopHasa pa6oTa
“INpurotosneHne pacTsopos”

MpoteccnoHanbLHO-0PUEHTUPOBaHHOE CofepKaHue (cogepykaHue NpUKIagHoro Moayns)
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OK/MK Mopyns/Pasgen/Tema

oK 01
OK 02
OK 04
OK 07
NnK4.1.,,
MK 4.3.
MK 6.3.

Paspen 7.

XnmMusa B 6bITY 1
NPON3BOACTBEHHON
[leaTeNIbHOCTU
yenoBeka

Xumunsa B 6bITy 1
Npou3BOACTBEHHOM
[esiTeNIbHOCTUN YefoBeKa

Tunbl OLEHOYHbIX
Pe3ynbTat 0by4yeHus

MeponpusTUin
OueHunBaTb nocnencTsms 3awimTa Keiica (C y4eTom
ObITOBOW U 6yayLeli npotheccnoHanbHO
NPOV3BOACTBEHHO [eATeNbHOCTN)
[eATeNbHOCTN YesioBeka
C NO3NL M
3KO/IOrNYecKom
6e3onacHoOCTU
OueHunBaTb nocneactsnsa  Keiic (c yuetom byayuiei
6bITOBOM 1 NpogecCMOHaNbLHOM
NPON3BOACTBEHHO LeAaTeNnbHOCTH)

LesATeNbHOCTU YenoBeKa ¢ BO3MOXHbIe TeMbl KECOB:

no3numMin akonornyeckon 1. MoTvenneHne KnumaTa u

6esonacHoOCTH BbICBOOOXAEHME ra30BbIX
rmapaToB CO AHa OKeaHa.

2. Bygywune matepuanbl gns aBua-

, MaWnHO- N NpnboOpoCTPOEHNS.
3. HoBble maTepuansl ans
CO/THEYHbIX 6GaTapei.

4. JlekapcTBa Ha OCHOBe
pacTUTe/IbHbIX MPenaparos
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