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1. AHHOTAIUA

PaGouass mporpamma yueOHO muciumumanbl [1J[.09 Xumus sBAs€TCS 4acThbio
MPOTPAMMBbI TOATOTOBKH CIIEHNAATACTOB CPEAHETO 3BeHA MO cnienuaibHOCTH 08.02.08
MoHTax ¥ 3KCIuTyaTanus 000py1I0BaHUs U CUCTEM Ta30CHAOKCHHUS

JlucuurinHa sBasSeTcss NPpOPUIBHOM U OTHOCUTCS K 001eo0pa3oBaTeibHOMY
LUKy, COOTBETCTBUU C PexOMEHAAUMsSIMU MO OPraHW3alvy MOJYYEHUS CPEIHETO
oOuiero o0pa3oBaHus B MPEesiax OCBOEHUSI 00PA30BATENbHBIX MPOrPaMM CPEIHETO
NpoeCCUOHATBHOTO 00pa3oBaHus Ha 0a3e OCHOBHOIO OOMIEro 0Opa3oOBaHMs C
y4eToM TpeOoBaHMil (heaepabHbIX TOCYIAPCTBEHHBIX 00PA30BaTENbHBIX CTAHAAPTOB
U Moiay4yacMoOd NpoQEeCcCHr WM CHELMUAIBHOCTH CPEIHEr0 MPOPEeCCHOHATBHOIO
oOpazoBanust (mucbMO JlemapramMeHTa TrOCYJApCTBEHHON TOMUTHKM B cdepe
noAroToBkr padounx kaapos u 11O Munobpraykm Poccun ot 17.03.2015 Ne 06-
259). IlpumepHoii paboueil mnporpaMmsel 0OHICOOPA30OBATENBHONW UCLMIIIAHBI
«XuMHsD U1 TPO(PECCHOHATTBHBIX 00pa30BaTENIbHBIX OPraHU3ALNNA, PACCMOTPEHHOMN
Ha 3acempanmnu lleparormueckoro coera @I'BOY MPIIO (ITpotokon Nel3 ot 29
ceHTsa0pst 2022 1.) U yTBEPKACHHON Ha 3acenanun CoBeTa MO OLEHKE COACPKaHUS U
KAQueCTBA MPUMEPHBIX PpabouMX mporpamMm oOMmE0OpPa30BATENBLHOTO U COLMATIBHO-
TYMaHUTAPHOTO LMKJIOB CpeaHero mnpodeccuonanbHoro obdpasoBanus (IIpotokon
Nel4 ot 30 HOsOps 2022r.).

Llenn qUCIUILIAHEL

e QOpMHUPOBAHUE Yy CTYIAEHTOB MPEICTABICHUS O XUMUYECKOW COCTaBIISAIOLICH
€CTECTBEHHO-HAYYHON KAPTHUHBI MUPA KAK OCHOBBI MPUHATHUS PELICHHUHA B )KU3HEHHBIX
Y TIPOM3BOACTBEHHBIX CUTYALHSIX, OTBETCTBEHHOTO MOBEACHHUS B MPUPOAHOM Cpee.

O6mmii 00bemM yueOHOIM HArpy3ku Mo AUCHUILIMHE COCTaBisieT 70 4acoB, Harpy3ka
BO B3aMMO/JICHCTBUY C TPENOAABATEIIEM COCTABRIIAET 68 Haca.

Conepxanue TUCIUILIAHBI BKJTFOYACT U3YYCHUE CIICAYIOMINX TEM:

Paznen 1.OCHOBBI CTPOEHHMS BEIIECTBA

Paznen 2. XumuuecKkue peakiumm

Paznen 3.CTpoeHuE 1 CBOMCTBA HEOPTAHUYECKUX BEIIECTB

Paznen 4. CTpoeHUE U CBOMCTBA OPraHUYECKUX BEIIECTB

Pazpen 5. KuHeTrHueckrue W TEPMOAUMHAMUYECCKUE 3AKOHOMEPHOCTH NPOTEKAHUS
XUMUAYECKUX PEAKLINI

Paznen 6.PactBopsI

Paznen 7. Xumus B OBITY M IPOU3BOJACTBEHHON ACITEIBHOCTH YEIOBEKA

Tekyumii KOHTpOJb MNPOBOAUTCS B (opme HAOMIOACHUS, OLCHKM MPABHUIBHOCTH
BBITIOJITHEHHS TECTOBBIX 3aJJaHUI M MPAKTHYECKUX padoT.
dopma MPOMEKYTOUHOH aTTecTalu — JudPEpeHIUPOBAHHBIN 3a4ET.



2. OBIIIASI XAPAKTEPUCTUKA YYESHOU JUCIIAILINHBI

2.1. MecTo AHCOMIUVIHHBI B CTPYKTYpe HNPOrpaMMbl HOATOTOBKH CHENHAJHCTOB CpeaHero
3BeHA: TUCLUILINHA SBJIIETCS] 0a30BOH U OTHOCHTCS K 001Ie00pa3oBaTeIbHOMY ITHKITY.
2.2, less 1 IyIAHUPYEMBIE PE3YJILTATHI 0CBOCHHS AUCIHILUTHHBI
VYuebHas mUCHUIUTMHA « XUMUA» OPHEHTHPOBAHA HA CIIEAYIOIIUE LIEJTH:
- @OpMUPOBAHHE Y CTYAEHTOB MPEACTABICHUS O XUMHUYECKON COCTABJISAIOIIEH €CTECTBEHHO-

Hay4yHOW KapTHHbI MHUpa KaK OCHOBbI NPUHATHS PEIICHUNH B JKU3HEHHBIX U IMPOU3BOJCTBEHHBIX
CUTyaLUsX, OTBETCTBEHHOIO MOBEICHUs B IPUPOAHOM cpefe.

3agauyu AUCUHMNIMHBI:

1) chopmupoBarb NMOHMMaHHE 3aKOHOMEPHOCTEH MNPOTEKAHHUs] XUMHUYECKHUX IPOLIECCOB U
SBJICHUI B OKPY’KalOIleW cpeae, LEJOCTHOM Hay4YHOM KapTUHBI MHUpPA, B3aUMOCBSI3HM U
B3aMMO3aBHUCUMOCTH €CTECTBEHHBIX HayK;

2) pa3BUTb YMEHHs COCTaBISITH (POPMYJIbI HEOPraHMYECKHMX W OPTaHUYECKHUX BELIECTB,
ypaBHEHMsS] XHUMHUYECKHX PEaKLHid, OOBACHATH WX CMBICH, WHTEPIPETHPOBATH pPE3YJIbTATHI
XHUMHYECKHUX KCIEPUMEHTOB,

3) chopMupoBaTh HABBIKM MPOBEACHUS MPOCTEHIINX XHUMHYECKHX HKCHEPUMEHTAIbHBIX
UCCIIEIOBAHMI C COONIOIEHNEM TpaBul 0€30MacHOr0 OOpaIeHns C BELIeCTBAaMHU U J1abopaTOPHBIM
obopynoBaHueM,

4) pa3BUTb YMEHHsI HCIIONB30BaTh MH(POPMALMIO XUMHYECKOTO XapakTepa W3 pa3IUYHBIX
HNCTOYHUKOB,;

5) copmMupoBaTE YMEHHS MPOTHO3UPOBATH MTOCIEICTBUS CBOSH NEATENBHOCTH U XUMHUYECKUX
NPUPOIHBIX, OBITOBBIX M MPON3BOICTBEHHBIX MPOLIECCOB;

6) copmupoBaTh MOHUMAHUE 3HAYMMOCTH JOCTHIKCHUNM XUMUYECKOW HAYKHU U TEXHOJOTUH
1T Pa3BUTHS COLMAIBHOM U TIPOU3BOJACTBEHHOM cep.

OcBoenune conep:kaHus y4ueOHOW HNUCHMIUIUHBI «XUMHsT» 00€CeUuBAeT IOCTHKEHUE
CTYACHTaMH CJIEYIOIINX PE3yIbTaTOB O0yUEHHUS:
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MnaHnpyeMble pe3ynbTaTbl 0CBOEHUS! AUCLUMNVHBI

O6wpel

B yacTu TpyaoBoro BoCNUTaHUS:
- TOTOBHOCTb K Tpydy, OCO3HaHWe LEeHHOCTU
MacTepcTBa, TPyAoooue;

- TOTOBHOCTb K  aKTMBHOW  [eAaTe/lbHOCTM
TEXHOMO0rNYECKOW 7 coupanbHoM
Hanpas/IeHHOCTW,  CMOCOGHOCTb  MHMLMMPOBATS,
NnnaHMpoBaTb W  CaMOCTOATE/IbHO  BbIMO/HATH
TaKyto [esATe/IbHOCTb;

- NHTEpec K pasINYHbIM cthepam
NPOecCMoHaIbHON feATeNIbHOCTH,

OBnageHne  yHMBEpPCAIbHbIMA  Yy4YeOHbIMU

no3HaBaTelbHbIMW AeCTBUSIMMN:

a) 6a30Bble NOrMyecKue eicTBus:

- CaMOCTONTENbHO (hopmynunpoBaTb "
aKTyanM3mpoBaTb Mpobnemy, paccmaTpusaTth ee
BCECTOPOHHE;

- yCTaHaB/MBaTb CYLIECTBEHHbIA MPU3HAK WK
OCHOBaHMS ANs CpaBHEHWs, Knaccuukauum u
06006LLEeHNS;

- onpegendTb Len  AesaTenbHOCTY,
napameTpbl ¥ KPUTEPUU UX SOCTVKEHMS;
- BbISIBNATb 3aKOHOMEPHOCTU M NPOTUBOPEYNs B
paccmaTpuBaeMbIX SBNEHUSIX;

3a/aBaThb

AucumnnuHapHbie2

- BMageTb  CUCTEMOM  XMMMWYECKUX  3HaHWIA, KOTOpasi  BK/HOYaeT:
OCHOBOMoO/aratowmne MoHATUA (XMMUYECKUIA 3M1EMEHT, aTOM, 3/1eKTPOHHas
060M104Ka aTomMa, S-, p-, d-3NEKTPOHHbIE OpOGUTaNIM aTOMOB, WMOH, MOJEKYna,
Ba/IEHTHOCTb, 3/1IEKTPOOTPULLATENbHOCTb, CTEMeHb OKWUCMEHWS, XUMUYeCKas
CBA3b, MOSIb, MOSIAPHAA Macca, MOJISPHbIA 06BLEM, YrNepoAHbIA CKefeT,
(hYHKUMOHaNbHAsA rpynna, pagvkan, W30Mepusi, 1U30Mepbl, FTOMOIOrMYECKNI
psf4, TOMOJIOrK, YrNeBOAOPOAbI, KACMOPOA- U a30TCoAepXKallne CoeauHeHNs,
OMONOrMYecKn akTuBHble BellecTBa (YrneBoAbl, XXUpbl, 6enku), MOHOMep,
noinuMep,  CTPYKTYPHOE  3BEHO,  BbICOKOMOJIEKY/ISAPHbIE  COEAUHEHMS,
KpUcTanmyeckass pelleTka, TUMbl XUMUYECKUX peakumin (OKUCAUTeNbHO-
BOCCTaHOBUTE/IbHbIE, 3K30-M SHAOTEPMUYECKME, Peakumi MOHHOTo 06MeHa),
PacTBOp, 3MEKTPOSIUTLI, HE3NEKTPONNTBI, 3MEKTPONUTUYECKAA AMcCoLmMaLns,
OKMC/INTEb, BOCCTAHOBUTE/b, CKOPOCTb XMMUYECKOW peakuun, XMMUYECKOoe
paBHOBECUE), TEOPUM U 3aKOHbl (TEOPUA  XMMUYECKOrO  CTPOEHUS
opraHuyeckmx Bewects A.M. byTneposa, Teopus 3MEKTPOIUTUYECKON
auccoumaunn, nepuoanyecknii 3akod A./1. MeHaeneesa, 3aKOH COXpaHEHWS
Maccbl), 3aKOHOMEPHOCTW, CUMBOJIMYECKUIA A3bIK XUMUK, (HaKTOMOrMYeCKme
CBefeHMs O CBOWCTBax, COCTaBe, MOSyyYeHUU 1 Ge30MacHOM MCMosb30BaHUN
BaKHENLUMX HEOPraHW4eckKUX W OpraHUYeckmx BewwecTB B ObITy W
NPaKTUYECKOM AesATeNbHOCTUN YeNOBEKa,;

- YMeTb BbIBNATb XapaKTepHble MPU3HaKW W B3aMMOCBS3b M3YUYEHHbIX
MOHSATUIA, NPUMEHSATb COOTBETCTBYIOLLME NMOHATUS NPU ONUCAHUN CTPOEHMUS 1
CBOWCTB HEOpPraHM4YecKMx W OpraHUYeckmx BeELECTB M WX MpPeBPaLLeHWiA;

YKa3biBaTCA JIMUHOCTHLIE M MeTanpegMeTHble pe3ysbTaThl M3 ¢®r0C COO (B nocnegHei pepakumm ot 12.08.2022) B OTr/arosibHOM

(hopve,

(hopMupyembie 06weobpa3loBaTesibHOM ANCUUMNNHOM

2 ,U,I/ICLI.VII'II'II/IHaprIe (npep,meTHble) pe3ynbTaTbl YKa3biBalTCA B COOTBETCTBUN C MeTOAVIKOI7I npenogaBaHnAa ANCUUNMJINHGI
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- BHOCUTb  KOPPEKTUBbI B  [eATe/IbHOCTb,
OLEHMBaTb COOTBETCTBME Pe3yNbTaToB  LEMsM,
OLeHMBaTb PUCKMN NOCNELCTBUIN LeATENIbHOCTH;

- pa3BMBaTb KpPeaTVBHOE MbILLSIEHNE MPU PELLEHNN
YKU3HEHHbIX Npo6nem

6) 6a3oBble UccnegoBaTeNbCKUE AENCTBUSA:

- BNafeTb HaBblkamu Y4ebHO-MCCef0BaTeIbCKOW
W MPOEKTHOW  AeATeNbHOCTW, HaBblKaMu
paspeLleHns npobnem;

- BbISIBNATb MNPUYMHHO-CNEACTBEHHbIE CBSI3U U
aKTyaM3npoBaTb 3afady, BblABUraTb rMroTesy ee
peLleHuns, HaxoANTb apryMeHTbl ans
[OKasaTeNnbCTBa CBOMX YTBEPXKAEHWN, 3afaBaTb
napameTpbl ¥ KPUTEPUMN PELLIEHUS;

- aHa/IM3MpoBaTh MOJyYeHHble B XOAe peLLeHMs
3afaun pesynbTaTbl, KPUTUYECKU OLEHMBATL WX
[OCTOBEPHOCTb, MPOrHO3MPOBaTb M3MEHEHWE B
HOBbIX YC/IOBUSX;

- YMETb MEepPeHOCUTb 3HAHUA B MO3HABATE/bHYIO Y
MPaKTUYECKYHO 061aCTW XU3HEAEATENbHOCTH;

- YMeTb WHTErpuvpoBaTb 3HaHUA U3 pasHbIX
npegMeTHbIX 06/1acTel;

- BblgBUraTb  HOBble  Maew,

OpUrMHa/IbHbIE MOAXOAbI U PELLEHNS;
- CMOCOBHOCTbL VX UCMO/Mb30BaHNA B
Mo3HaBaTe/IbHOW 1 COLMa/IbHON MpakKTuKe

npeanaratb

B 06/1aCTULEHHOCTM Hay4YHOI0 NO3HaHWUS:

chopMMpPOBaHHOCTb MUPOBO33pPeHUS,
COOTBETCTBYIOLLETO  COBPEMEHHOMY  YPOBHHO
pasBUTUS HayKM W O6LEeCTBEHHOW MpPaKTUKK,

BbISIB/ISITb  B3aMMOCBSI3b ~ XMMMWYECKUX  3HAHUI €  MOHATUSMU U
NpeacTaBNeHNSMN APYruX eCTECTBEHHOHAYUHbIX NPeaMeTOB;

- YyMeTb  WCMOMb30BaTb  HaMMEHOBaHUS  XUMMWYECKMX  COEAUHEHWIA
MEX[YHapO[HOr0 COl3a TEeOPETMYECKOW W  MPUKNAQHOW XUMUK U

TpVBUANbHbIE Ha3BaHUS BAXKHEMLINX BELLECTB (3TWUNEH, aLETUEH, FNLEPUH,
teHon, dopmanbaerna, YKCycHas KUCNOTa, [/WLUMH, YrapHblid  ras,
YINEKUCTbIV Ta3, aMMMWak, ralleHasi M3BeCTb, HeralleHasi U3BECTb, MUTHEBAs
coa M apyrux), CocTaBnsTb (HOPMY/bl HEOPraHWYECKUX U OPraHMYecKmx

BELLECTB, YPaBHEHUS XUMUYECKMX peakuuit, O0OBACHATb WX CMbICS;
NoATBEPXKAATb  XapaKTepHble  XMMWYECKMe CBOIACTBa BELLECTB
COOTBETCTBYHOLLUMMW 3KCMEPUMEHTAMW U 3arUCAMW YPaBHEHWUI XUMUYECKNX
peakuui;

- YMeTb YCTaHaBnMBaTb MNPUHAA/IEXHOCTb M3YUYEeHHbIX HEeopraHU4eckux u
OpraHNYecknX BELLECTB K OMpefeneHHbIM Kaccam 1 rpynnaM COeAMHEHWNA,
XapaKTepn3oBaTb MX COCTaB W BadKHeWLUMe CBOWCTBA, OMpPeaensiTb BuApbl
XUMUYECKNX CBSA3E (KOBaslleHTHasi, MOHHasA, MeTa/nmyeckasi, BOJOPOAHas),
TUNbl KPUCTA/ININYECKMX PELLETOK BELLECTB; KnaccumumpoBaTb XUMUYECKME
peakumu;

- chopmupoBaTb  MpeACTaBNEHMS: O  XMMMWUYECKOM  COCTaBASOLLEN
€CTECTBEHHOHaYYHON KapTWHbI MWUPa, PO XMMUU B MO3HAHUWN SBNEHWUIA
npupogbl, B (OPMMPOBAHMN MbILWIEHNA W KYNbTypbl JINYHOCTK, ee
(hYHKLMOHIbHOW rPaMOTHOCTU, HEOBXOANUMOW ANA PeLUeHNs NPaKTUYeCKUX
3afa4 M 3KOMOrMYeckn 060CHOBAHHOIO OTHOLLEHWS K CBOEMY 3[0POBbH U
NPUPOAHON cpeae;

- YMeTb MNPOBOAMTL PacyeTbl MO0 XUMUYECKUM (hOopMysiaM U YpaBHEHUAM
XUMUYECKMX — peakuMidi  C  WCMOMb30BaHMEM  (DU3MYECKUX  BESINYUVH,
XapaKTepu3yoLLMX BELLECTBA C KO/MYECTBEHHOW CTOPOHbI: Macchl, 06beMa
(HopMasibHble  YCNOBWSA)  ra3oB, KO/MMYECTBA BELUECTBa; WCMO/b30BaThH
CUCTEMHbIE XMMWYECKME 3HAHWUA [ANA MPUHATMS PELLEHUIA B KOHKPETHbIX
YXU3HEHHbIX CUTYyaLmMsaX, CBA3aHHbIX C BELLECTBAMW N UX NPUMEHEHMEM

- YMeTb NaHMpoBaTb W  BbIMNOMHATL  XMMWYECKUIA  3KCMEPUMEHT
(NpeBpalLeHnss OpraHNUYecKMX BELLECTB MNPV  HarpeBaHWW, MNOJyYeHue
3TUNEHA W U3YYeHMEe ero CBOWCTB, KAayeCTBEHHble peakuUuu Ha anbiernfpl,
Kpaxmasi, YKCYCHYK KWUCNOTy; [eHaTypauus OenkoB nNpW HarpeBaHuu,
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OCHOBaHHOTI0 Ha avanore KynbTyp,
CMOCOGCTBYHIOLLEr0 OCO3HAHWIO CBOEro MecTa B
NONVKYNbTYPHOM MUPE;

- COBEpLLUEHCTBOBaHME $3bIKOBOW 1 UMTATeNbCKOM
KyNbTypbl KakK CpefcTBa B3aMMOAENCTBUS MeXAy
NOALMU 1 NO3HAHUS MUPA;

- 0CO3HaHMEe LIEHHOCTM Hay4HON AesTeNbHOCTH,

FOTOBHOCTb  OCYLLECTBNSTb  MPOEKTHYHD U
CCNeoBaTeNbCKyHo [EesTeNbHOCTb
VHAVBUAYANLHO U B FPyMne;

OBnafieHVe  YHUBEPCANIbHBIMU  YUYeOHbIMK

Nno3HaBaTe/IbHbIMU AeACTBUSIMMU:

B) paboTa ¢ MHopmaLmen:

- BNafeTb HaBblKamMu MONyYeHUst MHADoPMaLIN U3
MCTOYHMKOB pasHblX TWUMOB, CamMOCTOSATENbHO
OCYLLIECTB/STb MOWCK, aHa/n3, CUCTEMATU3ALNIO 1
NHTEepNpeTaLuio MHGOPMALMN Pa3NNYHbIX BUAOB
1 (hOpM NpPeACTaB/EHUS;

- co3aaBaTb TEKCTbl B pa3/NMuHbIX (hopmaTtax c
YY4eTOM HasHayeHuss MH(opMaumum 1  LeneBoi
ayamTopun,  BbliOMpas  ONTUMaNbHYH)  hopmy
NpeAcTaBNeHNs N BU3Yyan3aLmu;

- OLEHMBaTb [JOCTOBEPHOCTb,  NIErMTUMHOCTb
MH(opMauyK, ee COOTBETCTBME MPaBOBbIM U
MOpa/ibHO-3TUYECKNM HOpMaM;

- WCMONb30BaTb CPeACTBa MH(OPMALMOHHBIX W

KOMMYHWUKALNOHHBIX TEXHONOMMA B peLLeHun
KOrHUTMBHbIX, KOMMYHMWKaTUBHbIX "
OpraHuM3auMoHHbIX  33da4  C  CO6/0AeHUEM
Tpe6oBaHWIn 3ProHOMUKM, TEXHUKIN 6e30MacHOCTH,
TMIYeHbl,  PECcypCcoCOepexXeHns,  MnpaBoOBbIX U
3TMYECKMX  HOPM,  HOPM  MH(OPMaLMOHHON
6esonacHocTy;

- B/1af€Tb HaBblKaMW pacrno3HaBaHNA N 3alUTbI

LUBETHble peakumMn 6efkoB; NPOBOAWUTL peakuMM WOHHOro 06MeHa,
onpefensaTb Cpeay BOAHbIX PacTBOPOB, Ka4eCTBEHHbIE pPeakLMn Ha cy/bgaT-,
KapboHaT- M X/IOPUA-aHUOHbI, HAa  KaTMOH  aMMOHMS;  pellaTb
3KCMepuMeHTaslbHble 3adaynm no Temam "Metansbl™ u "Hemetanibl") B
COOTBETCTBUM C MNpaBWiaMu TEXHUKM 6e30nacHOCTU Mpu o6paLLeHnn ¢
BeLlecTBaMu 1 1abopaTopHbIM 060pYA0OBaHMEM; MpPeACcTaB/ATb pPe3y/ibTarhl
XUMUYECKOr0 3KCNepumeHTa B (POpMe 3anncu ypaBHeHUIA COOTBETCTBYIOLLMX
peakuuii 1 (hopMyMpoBaTh BbIBOAbI HA OCHOBE 3TUX Pe3y/bTaTos;

- YMEeTb aHaM3MpoBaTb XUMUYECKYHD WH(OpMaLnio, MOMyYyaemyro U3
pasHbIX MCTOYHMKOB (CPeACTB MAacCOBOW MH(opmauun, cetb IHTepHeT wu
Apyrue);

- BNafeTb OCHOBHbIMW METOAaMWM Hay4yHOro MO3HaHUA BeLecTB MU
XUMUYECKUX  SBNMEHWA  (HabnogeHue,  U3MEPEHMe,  3KCMEPUMEHT,
MOZENMPOBaHe);

- YMeTb NPOBOAUTL pacyeTbl MO XUMWUYECKUM (opmynam 1 ypaBHEHWUAM
XUMUYECKMX — peakuMid € WCMNOMb30BaHMEM  (DU3NYECKUX  BEINYUVH,
XapaKTepu3yoLWwmx BeLecTBa C KOMMYECTBEHHOW CTOPOHbI: MaccChl, 06beMa
(HopmasibHble  YC/IOBWSA) ra3oB, KO/MMYeCTBA BeLUECTBa; WCMO/b30BaTh
CUCTEMHblE XUMUYECKME 3HAHUA O/ MPUHATUS PEeLUEHUA B KOHKPETHbIX
YXU3HEHHbIX CUTYyaLmMsaX, CBA3aHHbIX C BELLECTBAMW N UX NPUMEHEHMEM



OK 04.
PaboTath B
KONNEKTUBE U
KOMaHze,
3(h(heKTUBHO
B3aUMOAENCTBO
BaTb C
Konneramu,
PYKOBO/CTBOM,
KMeHTaMu

NHMopMaLMK, MHPOPMALMOHHOM 6e30MNacHOCTM
NNYHOCTH;

- FOTOBHOCTb K CaMOopa3BUTUIO,
CaMOCTOATE/IbHOCTU U CaMOONpeseNieHuHO;
-0BfageHne HaBbIKamu y4yebHo-
nccneaoBaTeNbCKoM, MNPOEKTHON W coLManbHOM
LeATENbHOCTY;

OBnajgeHve YHUBepCca/IbHbIMA

KOMMYHUKaTUBHbIMWN AEACTBUAMU:

6) coBMeCcTHas AeATe/IbHOCTb:

- MOHMMaTb W MCMOMb30BaTb MPEVMYLLECTBA
KOMaHAHOW 1 NHAMBUAYaNIbHOW paboThl;

- MPVHMMaTb LN COBMECTHON [AesTeNbHOCTH,
OpraHv30BbIBaTb ¥ KOOPAMHMPOBATL AEWCTBUS MO
ee [OCTMXKEHMIO: COCTaBMsiTb NnaH [elCTBUIA,
pacnpegensaTb poav ¢ y4eTOM MHEHWUIA Y4aCTHNKOB
06cyxaaTb pe3ynbTaTbl COBMECTHOM paboThl;

- KOOpAMHMpOBaTb W  BbINOMHATL paboTy B
YCNOBUSX peasibHor o, BUPTYa/IbHOMO "
KOMOWHMPOBAHHOIO B3aMMOLENCTBUS;

- OCYLLECTBNATb MO3UTMBHOE CTpaTermyeckoe
noBefeHne B pas/IMYHbIX CUTyauusx, NPOSBNATb
TBOPYECTBO 1 BOOOPaXKEHWE, ObITb MHULMATUBHbIM
OBnageHme yHMBepca/ibHbIMU PerynaTMBHbIMU
DEeNCTBUSAMM:

) NPUHATKE Cebs N APYTrUX NIOLENA:

- MPVHUMATb MOTMBbI U apryMeHTbl ApYrux Noaen
npv aHan3e pesynbTaToB AeATeNbHOCTY;

- MpW3HaBaTb CBOe MpaBO W MPaBO APYrux Noaen
Ha OLLIMOKW;

- pasBmBaTb CNOCO6GHOCTbL NMOHMMATb MUP C
Mo3nLMKN JPYroro YenoBeka;

- YMeTb NJaHWpoBaTb W  BbIMOMHATb  XMMWYECKUIA  3KCMEPUMEHT
(MpeBpalleHNs OpraHUYecKMX BeLLeCTB NPV HarpeBaHWM, MoJyYeHue
3TWNEeHa N U3y4YeHUe ero CBOMCTB, Ka4eCTBEHHble peakuuy Ha abaeruibl,
Kpaxmasl, YKCYCHYI KWCNOTY; JAeHaTypaums 6enkoB Mpu  HarpesaHuu,
LUBETHble peakumMn OefikoB; NPOBOAWUTL peakuMM WOHHOro 06MeHa,
onpeensTb cpefy BOAHbIX paCTBOPOB, KayeCTBEHHble peakUmmn Ha Cynbdar-,
KapboHaT- UM X/IOPUA-aHUOHbI, HAa  KaTMOH  aMMOHMS;  pellaTtb
3KCNepuMeHTa/IbHble 33Jayn no Temam "Metainbl” n "HemeTtanibl™) B
COOTBETCTBUM C MNpaBWiaMu TEXHUKM 6e30nacHOCTU Mpu obpalleHun ¢
BelecTBaMu 1 1labopaTopHbIM 060pYA0OBaHMEM; MPeACcTaBnATb pPe3y/bTarhl
XUMUYECKOr 0 3KCNepuMeHTa B (POpMe 3anncu ypaBHeHUIA COOTBETCTBYIOLLMX
peakuuii 1 (hopMynMpoBaTh BbIBOAL! HA OCHOBE 3TUX Pe3y/bTaToB



OK 07. B o0J1acTH 3K0JI0rHY€CKOr0 BOCITUTAHHS: - chopMUpOBaTL MPEACTABIEHUS. O XUMHYECKOH  COCTaBISIOIIEH
CopneiicTBoBaTh | - C(HOPMUPOBAHHOCTH KOJIOTUYECKOW KYJBTYPHI, | €CTECTBEHHOHAYYHOW KApPTHHBI MUpPA, POJH XUMHUU B TMO3HAHUH SIBJICHUN
COXPaHEHUIO MOHVMAHUE BIIUSHUS COLMATBbHO-3KOHOMHYECKHX | MPUPONbL, B (OPMUPOBAHMHM MBIIJICHUS] W KYJbTYpPbl JIHYHOCTH, €€
OKpY Karo e MPOLIECCOB  HAa  COCTOSHME  MPUPONHOH U | (YHKIIMOHAJIBLHOW MPAMOTHOCTH, HEOOXOIUMOM JIsl PELICHHS TPAKTHIECKIX
cpensl, COLMANBbHOW Cpedbl, OCO3HaHHE TIIOOAJBHOrO | 3a/1a4 U SKOJIOTMYeCKH OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3IIOPOBBIO U
pecypcocOepex | XxapakTepa SKOJIOIHYECKHX MpoOeM; MIPUPOAHOI Cpene,
€HHIO, - TUIAHUPOBAHHME W OCYLIECTBJICHHE NEHCTBUH B | - yMETh COONIONATH MPaBUIIAa SKOJOTHUECKH IIeJIECO00Pa3HOro NMOBEACHUS B
MPUMEHSTh OKpyKaloIlel cpele Ha OCHOBE 3HAHUsS MeJiell | ObITY U TPYAOBOH NEATEbHOCTH B LIESIX COXPAHEHUs CBOETO 3II0POBbS U
3HaHUS 00 YCTOHYMBOIrO Pa3BUTHUS YEJOBEYECTBA, OKpY>Karolleil MpUPOJHONU Cpeabl, YUUTHIBATH OMACHOCTb BO3AEHCTBHUS HA
U3MEHEHUH AKTUBHOE HENPUATHE [EWUCTBUM, MNPUHOCIUIMX | KUBbIE OPraHU3Mbl OMPEACICHHBIX BEIIECTB, MOHMMAasl CMBIC] MOKa3aTels
KJIMMATa, BpeIl OKpY Karollen cpene, MpeaeabHON JONMYCTUMON KOHLEHTPALNU
MIPUHLUTIBI - yYMEHHE MPOTHO3UPOBATh HEOJATOMPUSITHBIC
OepesKIMBOro SKOJIOTUYECKUE TMOCIEACTBUS MNPEeANPUHUMAEMbIX
MPOU3BOACTBA, | ACHCTBUI, NPEIOTBPAILATH UX,
3¢ deKkTUBHO - paciiupeHue OTbITa NesTeNbHOCTH
NENCTBOBATb B | SKOJOTHYECKON HAMPAaBJICHHOCTH,
Ype3BbIYANHBIX | - OBJIAJICHHE HABBIKAMH yUeOHO-
CHATYaLUsX HCCIIEIOBATENILCKON, MPOEKTHON U COLIMAIbHON

JEATEbHOCTH,
K 1.3. YMmenus: 3HaHus:
CocraBnsathb -3anonHATh (OPMBI TAOHII CrICIU(UKALIAN -ITapaMeTppl W TEXHWYECKHUE YCJIOBHS MPUMEHEHHs TpPyOOMpPOBOAOB U
crienudpuKany | MaTepuasioB U 00OPYIOBaHHS B COOTBETCTBUU C apMaTtypbl

10 MaTepHaioB
n
obopynoBaHus
Ha CUCTEMbI
razopacrpezesn
CHUSA 1
ra3onorpedseH
s

rocyaapCTBEHHbIMU CTaHAAPTAMH U
TEXHUYCCKUMH YyCIIOBUAMU




3. CTPYKTYPA U COJIEP)KAHUE YUEBHOU JUCIUILITAHBI

3.1. O6bem yueOHOI AMCUMIIIMHBI U BUABI Y4eOHOIl padoThI

Bupn yueoHoii padoThl

O0BeM B yacax

O0bem 00pa3oBaTeIbHON MPOrpaMMBbI AUCHUILTHHBI 70
B T.4.

OcHoBHOe cogep:kaHue 68
BT. 4.

TeopeTudeckoe oOydeHue 30
IPaKTHIECCKHUE 3aHATUS 28
nabopaTOpHbIE 3aHSITHS 8
IIpodeccHoHANBHO-OPHEHTHPOBAHHOE CO/IeP:KAHHE (COAEePKAHIE 5
NMPHUKJIATHOTO MOIYJIs1)

BT. 4.

TeopeTudeckoe oOydeHue 2
CamocTosiTe/ibHAs padoTa 00y4aomerocs 2

Ipome:xyTounasi arrectanust ( 1uddepeHINPOBAHHBIN 3a4eT)




3.2. TemaTu4ueckuii mjiaH u coaepxanue yueoHoii nucuunauasl B/1.09 Xumus

HaunmenoBanue Coaep:kanue y4e0HOro MaTepuaa (0CHOBHOE H NMPo(ecCHOHATbHO-0PHEHTHPOBAHHOE), Obnem aacos | DOPMHPYeMbie
pa3iesioB U TeM J1a00pATOPHbIE H NPAKTHYECKHE 3AHSITHS, IPHKJIATHOH MOIYJIb KOMIIETeHIHH
1 2 3 4
OcHoBHoOe coaep:kaHHe
Paznen 1. OcHOBBI CTPOEHHS BeMECTBA 10
Tema 1.1. OcHOBHOE conep:KaHue OK 01
Ctpoenne atomos | Teoperuueckoe o0yueHue
XAMIECKHIX CoBpeMeHHass Mopenb CTpoeHust atoma. CHUMBOIMYECKHM S3bIK XMMHHM. XUMHYECKHH 3JIEMEHT.
SJIEMCHTOB 1 DnexkTpoHHas kKoH(pUrypauus aroma. Knaccupukanus XMMHYECKUX 3JIEMEHTOB (8-, p-, d-3JI€MEHTHI).
fipupona BaneHTHbIE  DNEKTPOHBI.  BaleHTHOCTb.  DNEKTPOHHAs  NPUPOJA  XUMHYECKOM  CBS3H. 2
XUMHIECKOU DIEeKTPOOTPULIATENBHOCTE. BHIOBl XMMHUECKON CBsi3  (KOBalleHTHAs, MOHHAs, MeETaJUTHYeCKasl,
CBASH BOIOPOIIHAS) U CIIOCOOBI €€ 0Opa3oBaHUsI
IpakTHyeckue 3aHsATHS
Pemenue 3amaHuii Ha WCOOJB30BAHME XHWMHYECKOW CUMBOJIMKM M Ha3BaHUW COCIMHEHUN IO
HOMEHKJIAType MEXIYHAPOIAHOIO COK3a TEOPETHYECKONM W MNPUKJIAJHON XUMHMH W TPUBHAJbHBIX )
Ha3BaHUM JUI COCTABJIEHUs XUMHUYECKUX (POPMyJ IBYXaTOMHBIX COECAMHEHMI (OKCHIOB, CyNb(pHIOB,
TUPUIOB H T.I1.) U APYTUX HEOPTAHUYECKUX COETUHEHUM OTEIbHBIX KJIaCCOB.
IpakTHYecKue 3aJaHUsl HA YCTAHOBJIEHHE CBSI3U MEXKAY CTPOEHHUEM aTOMOB XMMUYECKHX 3JIEMEHTOB M
NEPUOANYECKUM M3MEHEHHEM CBOMCTB XMMHUYECKUX 3JIEMEHTOB M MX COEIMHEHUH B COOTBETCTBUM C 2
nojoxkenueM llepruoanueckoi CUCTEMbI
Tema 1.2. OcHOBHOE coAep:KAHUE OK 01
Ilepuonuyeckuii | Teopernueckoe o0yueHue OK 02
3aKOH M TAOMMIA  |TTepuomnueckas cHCTeMa XUMUHUECKUX dJ1eMenToB [ . MeHeneesa. @U3HUECKUil CMBICT
AW Menneneesa |rTepyonuueckoro sakona L. MeHzeneesa. 3akoHOMEPHOCTH M3MEHEHHS! CBOHCTB X MMHUYECKUX
3JIEMEHTOB, 0OPa3yeMbIX UMHU TPOCTBIX U CIIOKHBIX BEIIECTB B COOTBETCTBUU C TIOJNIOKEHHEM 5

XUMUYECKOro 37ieMeHTa B [lepuonnueckoil cucreme. MUpPOBO33pEHUECKOE U HAYUYHOE 3HAUEHUE
Ilepuonnueckoro 3akona JI. 1. Menneneesa. [Iporuossr /I 1. MenneneeBa. OTKpbITHE HOBBIX

XUMHYCCKHX 3JICMCHTOB.




MpaKTn4yeckume 3aHATUA

PeLleHne NPaKTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aaHNI Ha XapaKTepu3aumo XMMNYeCKmX
aNneMeHToB «MeTanmyeckre / HeMeTa/lIMYECKNE CBOWCTBA, 3/1eKTPOOTPULIATENIBHOCTb XUMUYECKUX
3/1EMEHTOB B COOTBETCTBUM C UX 3/IEKTPOHHBIM CTPOEHMEM U MOSIOXKEHVEM B NEPUOAUNYECKON CUCTEME
XUMMYecknx anemeHTos .M. MeHpeneesa»

Pa3gen 2. XuMunyecKue peakumm

Tema 2.1. Tunbl
XUMUYECKUX
peakuui

Tema 2.2.
DNeKTPoNnTNYECKa
A auccoumalms n
NOHHbI 06MeH

OcHoBHoOe cofiepXaHue
TeopeTuyeckoe 06y4deHme

Knaccudmkayms v TUnbl XMMUYECKUX peakuuid C y4aCcTUEM HEOpraHMYeckux BellecTs. CocTaBneHune
YPaBHEHUI peakUmin CoeaUHEHNS, Pa3NOXKEHNS, 3aMeLLeHNs, 0OMeHa, B T.4. peakLuuii ropeHus,
OKMCNEHNSA-BOCCTAHOBIEHMS.

YpaBHEHNSA OKUCNEHUA-BOCCTAHOBNEHUSA. CTerneHb OKUCNeHNs. OKMUCINTENb U BOCCTaHOBUTESb.
CocTaBneHve 1 ypaBHMUBaHWE OKUCIMTENIbHO-BOCCTAHOBMTEIbHBIX PEaKLMiA METOA0M 3/1EKTPOHHOI O
GanaHca.

[NpakTnyecKune 3aHATUA

KonnyecTBeHHble OTHOLLIEHUA B XMMUW. OCHOBHblE KOMIMYECTBEHHbIE 3aKOHbI B XUMUW N pacyeTbl Nno
YPaBHEHMAM XMMUYECKMX peakuuil. Monb Kak efuHMua KonmyecTBa BellecTBa. MonsipHas Macca.
3aKOHbl COXpaHeHUs Maccbl U aHeprum. 3akoH Asoragpo. MonsipHbld 06bem ra3oB. OTHOCUTENbHAS
NNOTHOCTb ra3oB. PacuyeTbl N0 ypaBHEHWAM XUMWUYECKUX peakuuil ¢ UCMONb30BaHWEM MaccChl, 06bema
(HopmanbHbIe YCNOBKA) ra3os, KOMYeCTBa BeLLeCcTBa

OcCHOBHOE cofep>kaHue

TeopeTnyeckoe 06y4deHme

Teopusi 3NEKTPONUTMYECKON auccoumaumn. MoHbl. SNeKTPOnUTbl, HE3NEKTPONNUTLI. Peakumnu MOHHOMO
obmeHa. CocTaB/ieHMe peakumii MOHHOro obmeHa MyTeM COCTaBfieHWSt MX MOJHbIX U COKpaLeHHbIX
NOHHBIX YpaBHEHWIA. KNCNOTHO-OCHOBHbIE peakumK. 3afaHns Ha COCTaBNEHMNE MOHHbIX peakLnii
JTabopatopHble 3aHATUA

JlabopaTopHas pab6oTa “Tunbl XUMUYECKNX PeaKLNIA” .

WccnepgoBaHue TMNoB (MO COCTaBY M KOMMYECTBY UCXOAHbIX U 06pa3yoLMXCS BELLECTB) U MPU3HAKOB
XUMUYECKNX peakumid. MpoBefeHve peakumii MOHHOro 0bmeHa, onpegeneHre cpefbl BOAHbIX
pacTBOpOB. 3afaHns Ha COCTaBNEHME UOHHbIX peakLmii

oK 01

OK 01
OK 04



Pazaen 3. CTtpoeHue u CBOHCTBA HEOPTAHUYECKHX BelIeCTB 14
Tema 3.1. OcHOBHOE copep:KaAHUE OK 01
Knaccudukauus, | Teopermueckoe o0ydueHue OK 02
HOMCHKIATYPA M TThenvier Heopranndeckoil xumun. Kiaccuukarus HEOPraHMYeCKHX BEIeCTB. [IPOCTbIC U CIIOXKHBIE 1K 1.3.
CTPOCHHC BernecTBa. OCHOBHBIE KJIACChI CIIOXKHBIX BEIECTB (OKCHIIBL, THAPOKCHIBI, KUCIIOTBI, COH). B3anMoCBs3b
HEOPTAHIMMCCKIX | yeoprannuecknx BeIeCTB. ArperaTHble COCTOSIHUS BelnecTsa. Kpucramtmieckue 1 aMopdHbie
BeIICCTB BelecTBa. UMbl KPUCTATHYECKUX PEIIETOK (ATOMHASI, MOJIEKYJISIPHAs, HOHHAS, METAJUTHYECKAs). 2

3aBUCUMOCTD (PU3HUECKUX CBOWCTB BEUIECTBA OT THITA KPUCTATMYECKON PEIIeTKH. 3aBUCUMOCTD

XUMHUYECKOW aKTUBHOCTH BEILECTB OT BUJA XUMUUYECKON CBSI3U U TUIA KPUCTAJUIMUYECKON PELIETKH.

IIprunHEl MHOrOOOpa3Hst BEIIECTB

pakTnyeckue 3aHaATHSA

HomenknaTtypa HeopraHU4eCKHX BEIeCTB. Ha3BAaHUE BEIECTBA UCXOMIS U3 MX XUMUYECKOU (popmy bl

WM COCTABJIEHNE XUMUYECKOU (DOPMYJIbI UCXOMS M3 Ha3BAHUS BEIIECTBA MO MEKAYHAPOTHOM 2

(MIOITAK) nnm TpuBHAIbHON HOMEHKJIATYPE.

Pemenne npakThueckWx 3aJaHUl MO KJIACCU(PUKALMKM, HOMEHKJIAType W XUMHUYECKHM (opmyaam

HEOPTaHUYECKUX BEIIECTB PA3IMYHBIX KJIacCOB (YrapHbIH Ta3, YIVIEKHCIBIA ra3, aMMHUAK, ralieHas

U3BECTb, HETAIlIeHasl I3BECTh, MTUThEBasi COAA M IPYTHX ). HA3bIBATh M COCTABJISATH (DOPMYJIBI X HMUYECKUX 2

BEILECTB, ONPEACNIATh NPUHAIIECIKHOCTD K KJIACCY.
Tema 3.2. Ouzuko-| OcHOBHOE comep:RaHHe OK 01
XUMHUYECKUE Teopernueckoe o0yueHue OK 02
CBOHCTBA Merasubl. Hemeranner O0mmue ¢pusnyueckue U XUMHUYeCKHe CBOHCTBA MeTaluioB. CrocoObl MOTyueHusl. K 1.3.
HCOPTaHWYCCKNX  [3HayeHWEe METAJJIOB M HEMETAJUIOB B TIPUPONE W SKU3HENESTEIbHOCTH YeJIOBeKa W OpPTaHH3MOB.
BCIICCTB Kopposust MeTaymioB: BUIbI KOPPO3HUH, CIMOCOOBI 3aIUThI METAUIOB OT Kopposuu Knaccubukanus u 5
Hnentndpuxaumst HOMEHKJIATypa COEAWHEHUM HEMETaNIOBXHUMHUYECKUE CBONHCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX
HEOPraHMYECKUX  |BemiecTB (OKCHAOB, THAPOKCUAOB, KHCIIOT, COJNEW WM 1p.). 3aKOHOMEPHOCTH B W3MEHEHHH CBOHCTB
BCLIECTB MPOCTHIX BEIIECTB, BOAOPOIHBIX COCTMHEHUH, BBICIITUX OKCHUJIOB M THAPOKCHIOB

IIpakTHyeckue 3aHsATUS

CocraBneHrue ypaBHCHHI XUMHUYECKUX PEAKIHH C y4aCTHEM MPOCTBIX M CJIOKHBIX HEOPTaHUYECKUX

BEIIECTB. METAJUIOB M HEMETAJIOB, OKCHUIOB METAJUIOB, HEMETa/UIOB U aM(pPOTEPHBIX 3JIEMEHTOB; )

HEOPTaHUYECKUX KHCJIOT, OCHOBAaHUNA U aM(pOTEPHBIX TUAPOKCUAOB, HEOPTaHUYECKUX COJIeH,
XapaKTEPU3YIOIINX UX CBOMCTBA.




Paspen 4.

Tema 4.1.
Knaccugmkaums,
CTpOeHue u
HOMeHK/IaTypa
OpraHnyecKmnx
BeLLeCTB

PelLeHVe NpaKTUKO-OPMEHTUPOBAHHbIX TEOPETUYECKMX 3afaHWUii Ha CBOWCTBA, COCTaB, MOMY4YeHMWE U
6e30MacHoe WMCMO/b30BaHNE BaXKHEMLIMX HEOPraHMYecKMX BeWEeCTB B ObiITy W NPaKTUYeCKOi
[eATeNbHOCTY YeNioBeKa

JabopaTopHble 3aHATUA

Na6opaTopHas paboTa «/aeHTU(PMKALMS HEOPTaHNYECKX BELLECTB.

PelleHVe 3KCMepPUMEHTAIbHLIX 3aad MO XUMWYECKMM CBOWCTBAM METa//IOB U HEMETansoB, Mo
PACMO3HABAHMIO U NOMYYEHUIO COEANHEHUIA METANIOB U HEMETA/I/IOB.

NaeHTU(MKaLMS HEOPraHUYECKUX BELUECTB C UCMOMb30BaHUEM WX (DU3MKO-XMMUYECKUX CBOICTB,
XapaKTEPHbIX KauyecTBEHHbIX peakuuil. KauyecTBeHHble peakUuV Ha Cynb(aT-, KapOoHaT- M Xnopua-
aHVOHbI, HA KaTUOH aMMOHMUS

CTpoeHMe 1 CBOMCTBA OPraHNYecKmnx BeLLeCTB

OcHoBHOEe cofiepxKaHue

TeopeTnyeckoe oby4eHne

MosBMeHVE 1 Pa3BUTME OPraHNYeCKON XMMUN Kak HayKku. MpeaMeT opraHUyeckon xumun. Mecto v
3HaYeHMe OpraHNYecKon XMMUK B CUCTEME eCTECTBEHHbBIX HayK.

XMMWYECKOe CTPOEHMe Kak MOPsLOK COefMHEHVS aTOMOB B MOJEKYNle COrMacHO WX BaJIEHTHOCTW.
OCHOBHbIE MOMOXEHNS TEOPUMN XUMUYECKOTrO CTPOEHUA OpraHnyeckux coefuHeHuin A.M. byTneposa.
YTNnepoAHbIn CKeneT OPraHWYeckoi MOoseKynbl. 3aBUCUMOCTb CBOWCTB BELLECTB OT XMMUYECKOro
CTPOEHMS MOJIEKY/. V130Mepus 1 130Mepb!.

MoHATVE 0 (QYHKUMOHa/IbHON rpynne. Paaukan. [MpvHUMNLL - KnacCUUKauum  OpraHUYecKmx
COefvHeHVn. MexayHapo4Had HOMEHKNatypa W NPUHUMNBI  HOMEHKATYpbl  OpraHUyeckmx
coefuHeHWn. TloHATME 06 a30TcofepXXalmx COeAUHEHMAX, OMOMOrMYECKN aKTUBHBIX BeLLecTBax
(yrnesojax, >kupax, 6enkax W [p.), BbICOKOMOJIEKY/NAPHbLIX COEAVMHEHMAX (MOHOMep, MoAuMep,
CTPYKTYPHOE 3BEHO)

[NpakTnyecKue 3aHATUA

HomeHKknatypa OpraHM4ecKuX COeAUHEHWUI OTAeNbHbIX K/acCoB (HACbIWEHHble, HeHacbIWEeHHbIe W
apomaTtunyeckume yrnesofopoLbl, CNUPTbl, PEeHONbI, anbAeruabl, KeTOHbl, KapOOHOBbIE KWUCMOTbI U Ap.)
CocTaB/ieHMe MOMHbIX M COKPaLeHHbIX CTPYKTYPHbIX (DOPMY/ST OpPraHMYecKmx BeLLecTB OTZAe/bHbIX
KNaccoB, WUCMOMb3ysi UX Ha3BaHUA MO CUCTEMATUYECKOM W TPUBMASIbHON HOMeHKNaType (3TWeH,
aueTWneH, TnUepuH, eHon, (opmabaerns, YKCYyCHast KUCMoTa, [IUMUMH). PacyeTbl MPOCTeNLuein
(hopMynbl OpraHNYecKor MOMEKY/bI, NCXOASA M3 3/IEMEHTHOr0 cocTasa (B %)

2
2
24
OK 01
MK 1.3.
2
2



Tema 4.2.
CaoiicTBa
OpPraHUYECKHUX
COeUHEHUH

OcHoBHoOe cogepkaHue

Teoperuueckoe o0yueHue

Tema 4.2.1. OuU3NKO-XMMHYECKHE CBONCTBA OpPraHUYECKUX COEAUHEHUN OTHENbHBIX KJIaCCOB
(ocobeHHOCTH KJIaCCU(PUKALIMKA W HOMEHKJIATYpbl BHYTPH KJIACcCa, TOMOJIOTHYECKHUH psig U oOrmas
bopmyna; nzomepusi, pU3NUIECKHE CBONCTBA, XUMHUYECKHE CBOMCTBA, CIIOCOOBI NOJTYYECHHS):

Tema 4.2.2. npenenbHbIC YIIIEBOAOPOABI (aKaHbl U IMKJIOANKAaHbI). | OpeHHe MeTaHa KakK OIWH W3
OCHOBHBIX HMCTOYHHKOB TEIJIa B MPOMBINIIEHHOCTH U ObiTy. CBOHCTBA MPHUPOMHBIX YIJIEBOAOPOIOB,
HAXOXKJEHUE B MPUPOJE U MPUMEHEHHE aJIKAHOB,

— HempenenbHble (QNKeHbI, AJKWHBI W aJKAJAUEeHb) U apOMaTUYECKHe YrieBomoponbl. [ opeHue
ALETUJIEHA KaK NICTOYHUK BBICOKOTEMITEPATYPHOTO IJIAMEHH ISl CBAPKU U PE3KH METAJLJIOB

Tema 4.2.3. kucnoponcoaepKamue CoequHEHUs (CIUPTHI U (PEHOJBI, KapOOHOBBIE KUCIOTHI U 3(PHUPBIL,
anpACruabl U KETOHBIL, KHPHI, er'IeBOI[bI). HpaKTI/ILIeCKOe NPUMEHCHUEC STUIICHITIUKOJIA, TJIULEPHHA,
¢denona. [Ipumenenue GpopmMaibIeruia, aueTalbIernaa, YKCYCHOW KUCIOThl. Mblia KaK COJIU BBICIITUX
KapOOHOBBIX KUCJIOT. MOROIINE CBOHCTBA MbLJIA

Tema 4.2.4. azoTconepskaliue CoeNMHEHNs (AMUHBI U aMUHOKHUCIIOTHI, Oenku). BricOkOMONeKyIsipHbIe
COeMHEHUs] (CHHTETUYECKHEe W OUOJIOTUYECKU-aKTUBHBIE). MOHOMEp, TIOJUMEpP, CTPYKTYPHOE 3BEHO.
[Tonumepu3sarus STUIEHA KaK OCHOBHOE HAIPABJIEHNE €0 NCIIOIb30BAHUS.

I'eHeTrueckasi CB3b MEKAY KJIACCAMH OPTaHUYECKUX COSTMHEHUH

IpakTnyeckue 3aHaATUSA

CBolicTBa OpraHMYECKUX COEIUHEHWUI OTAENbHBIX KJAcCOB. 3aJaHHs HA COCTaBJIEHHE YpaBHEHMM
XHMHUYECKUX PEAKLM C y4aCTHEM OPTraHMYECKUX BEIeCTB HA OCHOBAHUM UX COCTAaBA U CTPOEHUs

CocraBnenne cxeMm peaknouii (B TOM 4YHCIE IO TIPEMJIOKEHHBIM IIETOYKaM IPEeBpaIleHui),
XapaKTEPU3YIOIINUX XUMHUYECKHE CBOWMCTBA OPTAHMYECKHX COENWHEHHH OTAEIbHBIX KIIACCOB, CIOCOOBI
UX TIOJyY€HHs U Ha3BaHME OPraHMYECKUX COEJUHEHUM MO TPUBMAJIBHOM MM MEXAYHapOIHOU
CUCTEMaTHYEeCKO HOMEHKJIaType.
Pemrenne mnpakTUKO-OPUEHTHPOBAHHBIX TEOPETHMUECKUX 3aJaHUi Ha CBOICTBa OpPraHUYECKUX
COEJIMHEHUI OT/AENIbHBIX KJACCOB

JlaGopaTopHnas padora

JlaboparopHas padora “TIpeBpaineHuss OpraHMYECKUX BEIECTB NIPH HArPEBAHUN".
[Tony4yeHue 3TunEHa U U3YUYEHHUE €ro CBOMCTB. MoaennpoBaHue MOJIEKYJl U XUMUYECKUX MPEBPALECHHI
Ha NIpUMepe TaHa, dTUJIeHaA, alleTUlIeHa U ap.

OK 01
OK 02
OK 04
IIK 1.3.




Tema 4.3.
NaeHTumKaLms
OpraHMyecKmx
BELLECTB, WX
3HaYeHwue U
npUMeHeHWe B
ObITOBOWA U
NPON3BOLCTBEHHOA
[eAaTeIbHOCTH
YesioBeKa

Pazgen 5.
CKopocTb
XUMUNYECKUX
peaxLui.
X1Munyeckoe
paBHOBeCKe

OCHOBHOEe coaepyaHue
TeopeTuueckoe 06yyeHme

Tema 4.3.1. buoopraHuyeckne coeanHeHus. [MpumeHeHne K 6GUONOrMyeckas posb YrNeBo/oB.
OkucneHne YrneBof0B - WCTOYHWMK 3HEPrUM KMBbIX OpraHn3moB. O6nacTM nNpUMeHeHUs
ammHokucnoT. [MpeBpaleHnss 6GefkoB NUWM B opraHu3me. Buonornyeckve QyHKUMM  6EKoB.
Buonornyeckne ¢yHKUMM HKMPOB. PONb OpPraHNMYeckom XuUmMuuM B peLueHur MpobneM MuLLEeBOi
6esonacHoCcTH

Tema 4.3.2. Ponb OpraHMYeckorW XUMWUM B PeLUeHWM Npo6siemM 3HepPreTMyeckoil 6e3onacHocTv, B
PasBUTUN MeAMUMHbI, CO34aHUM HOBbLIX MaTepuasioB, HOBbIX WUCTOYHWKOB 3Hepruv (aibTepHaTUBHbIE
MCTOYHMKM 3Heprmmn). OnacHOCTb BO3MEMCTBUA Ha >KMBbIE OpPraHM3Mbl OpPraHUYecKMX BELLECTB
OTAEeNbHbIX KMaccoB (YrneBofoposbl, CNMPThl, (heHOMbI, XIOPOPraHUYeckme NpPou3BOAHbIE, anbaervabl
1 Ap.), CMbICN NoKasaTens npegenbHO JoNyCTUMOM KOHLEHTpaumm

JabopaTopHble 3aHATUA

JabopaTopHas paboTa: “aeHTUMKALMS OpraHUYeCKUX COeAUHEHNIN OTAENbHBIX KNaccoB”

. JeHatypauna 6efika npy HarpesaHUW. LIBeTHble peakuun 6enkoB.BO3HWKHOBEHME aHa/IMTUYECKOTO
CUrHala C TOYKM 3PEHUA XMMUYECKMX MPOLECCOB MNPV MNPOTEKAHWM KA4YeCTBEHHON peakumu,
NO3BONAIOLLENA NAEHTUDULMPOBATL NPeA/I0XKEHHbIE OpraHNYecKre BeLecTsa

KunHeTuueckme 1 TepMoauHaMNYECKME 3aKOHOMEPHOCTM MPOTEKAHUS XUMUYECKMX PeaKLinii
OCHOBHOEe coaepyaHue

TeopeTuueckoe 06yyeHme

CKOpOCTb peakLun, ee 3aBUCUMMOCTb OT Pa3/IMuHbIX (haKTOPOB: MPUPOAbl PearvpytoLyX BeLLECTs,
KOHLIEHTpaUMX  pearvpyloliMx  BelecTs,  TemnepaTtypbl W MNAOWAAUM  PeaKLMOHHON
NOBEPXHOCTU. TennoBbleaHeKTbl XUMUYECKMX PeakLWiA. DK30-M SHAOTEPMUYECKIE, PEaKLIMN.
O6paTMMOCTb peakLUuii. XMMUUEeCKoe pPaBHOBECWE U €ro CMeLIeHUe TOof AeNCTBUEM PasnnuHbIX
(hakTOpOB (KOHLEHTPALWs PeareHToB MW NPOALYKTOB peakLmu, AaBneHne, TemnepaTypa) A1 co3aaHus
ONTUMa/IbHbIX YCMI0BUIA MPOTEKAHUS XMMUYECKUX MpoLieccoB. MpuHumn e LLatenbe

MpakKTUyecKme 3aHATUA

PelleHMe 3afaHWil Ha aHanW3 (haKTOPOB, BAMSIOLLMX Ha M3MEHEHME CKOPOCTU XUMUYECKOW peakumn, B
T.4. C NO3MLNIA 3KONOMMYECKI LieNecoobpasHoOro noBeaeHUs B ObITY 1 TPYA0BOI AESTENbHOCTU.
PelleHMe 3a4aHnini Ha NpUMeHeHVe NpuHumna Jle-LLlaTenbe Ans HaXOXAeHWs HanpaBleHUs CMeLLeHns
PaBHOBECMSI XMMMWYECKON peakuMnm W aHanvM3 (akTopoB, BAUSKOWMX Ha CMELLEHME XUMWUYECKOrO
paBHOBECKS

OK 01
OK 02
OK 04
MK 1.3.

oK 01
OK 02
MK 13.

oK 01
OK 02
MK 1.3.



Paspean 6. PactBopsnI 4
Tema 6.1. OcHoBHOe conep:kaHue OK 01
HousTue o Teopernueckoe obyueHue OK 02
pacTBopax. PactBopenne kak ¢usnKo-xUMU4eckuii mporecc. PacTBopbl. CrocoObl NMPHUTrOTOBJICHHS PAcTBOPOB. OK 07
Hccnenosanue
CBOMCTE PACTEODOB PaCTBOpHM?CTb. MaccoBasg 1oyl  pPacTBOPEHHOIO  BELIECTBA. CMbICj‘I MoKa3aressi MNpeaesbHO 2 K 1.3.
JOMYCTUMON KOHLIEHTPALIMH U €r0 HCIOJIb30BAHUE B OIICHKE HKOJIOTHYECKOI 0€30MacHOCTH.
IpakTnyeckue 3aHaATUSA
Pemenne nmpakTUKO-OPHEHTUPOBAHHBIX PACUETHBIX 33JJaHUH HA PACTBOPHI, UCIOJIb3yeMble B OBITOBOH U 5
IIPOU3BOJICTBEHHON AESITEIbHOCTU YEJIOBEKa
IIpodeccuonabHO-OPHEHTHPOBAHHOE COlep:kaHue (coepKaHHe MPHUKJIATHOTO MOAYJIs)
Pa3nmen 7. Xumust B ObITY H IPOH3BOACTBEHHOM IEATEILHOCTH Y€JI0BEKA 2 OK 01
Xumust B ObITYy M (OcHoBHOE coxepixanue OK 02
HPOH3BOACTBEHHO TeopeTnueckoe o0yueHue OK 04
ACATCILHOCTH Hogetitme nOCTHKeHNS XUMUYECKOM HAYKU U XUMHUYECKOU TEXHOJNOTHUU. PoJib XUMUU B 00ecrieueHun OK 07
Hestoseka 5KOJIOTMYECKOM, SHEPIeTHIECKON 1 MULIEBOH G€30MaCHOCTH, PA3BUTHM MEIULIMHBL 2 IIK 1.3.
CamocrosiTesibHAs padoTa o0yuaromerocsi 2

IIpome:xxyTounas arrectanusi o gucuunnHe (AuddepeHUHPOBAHHDBII 3a4eT)

Bcero

70




IIpuMepHast TeMATHKA HHAUBHAYAJIBHBLIX IPOEKTOB:

1. bruorenHsle 31€MEHTBI

2 BausiHue CIUPTHBIX HAITUTKOB HA JIEHATYpauio OeIKoB
3. MunepanbHble yAOOpeHUs

4 HaHOTEXHOJIOTHHU B XUMUH

5.Ponb XUMHUH B JIEUEHUH OHKOJIOTMYECKHX 3a00JIeBaHMHI
6. XuMH3a1us ;KUBOTHOBOJICTBA

7.KucnoTHele OCaKU: UX IPUPOAA U MOCIEICTBUS

8. XUMHUYECKHE CPECTBA 3AlUThI PACTCHUN
9.IlnacTuKOBOE OKHO 3a U NPOTUB

10.I'uruennueckre 1 KOCMETHYECKHE CPECTBA
11.Opranndeckue ynoopeHus

12.Jlomonocosckue mecta [letepOypra

13.Cunre3 ®@uuiepa — Tpormiia kak HCTOYHUK XUMUYECKOTO ChIPbsI

14.Onpenenenne NOHOB LIUHKA, KOOABTA B CTOYHBIX BOAAX XUMHUYECKOU
MPOMBIILIEHHOCTH

15.A30T B HaIIEH KU3HU.



4. YCJIOBUSI PEAJIM3AIIAN YUEFHOU JUCIUILTAHBI
4.1. MaTepuajibHO-TeXHHYeCKoOe o0ecrneyeHHe y4eOHO JHCIHIIHHBI
Peanm3anmst mporpaMmsl IpeanoaraeT Hajtn4dne yueOHbIX KaOHMHETOB

Jlaboparopust opraHUUeCKOH, AHATUTHYECKOH, (PU3NIESCKON U KOJJIOUTHON XUMUU

Kowmmnext mebenu niist yueGHOTO miporecca.

MynsTuMenniiHoe 0o0OpylOBaHHE: TepeHOCHOH HOoyTOyk LenovoGS00 15.613/4096Mb/320
Gb/DVDru/ - 1 wt., nepenocuoit mpoektop SONY XGA VPL EXS — 1 wit., 3kpan nepeHOCHOH Ha
cToiike — 1 mrT.

[Iporpammuoeodecnieuenne: Windows 7 Professional, MS Office Standard 2016, Dr. Web, Abode
reader 6.0 CE, 7-zip, CDBurnerXP, Google Chrome, XnView, Far Manager 2.

CpencrBa oOyueHus: yueOHO-MeTOMUYEeCKUE paspaboTku konboHarpesarenbwiseTherm — 1 mr.,
snekrpoMarauTHas Memanka HI1-190 - 1 wr., pH-MeTpsl ph-150 MU - 2 mT., CyIIMIBHBINA CTEHA
s 1abopaTOPHOI MOCYABI - 2 WIT., CTOJ JIsl HArpeBaTeNIbHBIX PUOOPOB - | IIT., aKBaTUCTUIISITOD
snektpuueckui  J[9-4 T3MOW - 1 mr, wmwxkad cymmibHbIE wisewen - 1 1T,
cnektoporomerpIkpoc I12-53008 - 1 wr., aHanu3aTop JKUAKOCTH - | 1T., Bechl mabopaTopHsle - 1
wt., Mukpockon menuuuHckuii MUKMEJI-5 - 2 mr., mkad Berrsokuoi [TIB-YK-3KT - 1 mr.,
my¢enpaas neub wiseTherm - lmr., xumudeckuii memOpanubiii Hacoc MZ2CN — 1 T, cron
TUTPOBAJIBHBIN - | IIT., CTOJ AEMOHCTPALMOHHBIN - 1 IIT., CTON 1abOpaTOpHBIA MOEUHBbIH - 1 T,
CTOJ XUMHYECKHH NPUCTEHHBIH - 3 1T, ImKapbl Ui XPaHEHHs PEaKTHBOB - 2 IIT., CTOJ
YUEHUYECKUH Ui XUM. KabuHera- 14 mr., cronm madoparopusiii mist sBecoB CJIB-11G - 1 mr,
BUCKO3UMETpP KanmwuisapHbli cTekisiHHbl BIDK-1 - 1 mr., konaykromerp AHMOH-4120 - 1 wr.,
IITATUB JJIsl MUMETOK MIacTMaccoBbIid [13-2910 - 1 mT., BEChl aHATUTUYECKHE 3JIEKTPOHHBIE Vibra
-1 wr.

4.2. UadopmaunonHoe obecneveHne y4eO0HoH JHCHUILIHHbBI:
OcHOBHas1 ¥ JOTIOJIHUTEJIbHAS JTUTEPATYPA

NoeNo KonuuecTso
/o SK3EMILISIPOB,
Criucok UCToIbp3yeMOi JTIUTEPaTy Pl UMEIOIIUXCS B

OoubnuoTeKe, UK
ccouika Ha OBC

OCHOBHAA JIMTEPATYPA
1. [Pymutuc, I'. E. Xumus. 10 xiacc. basoblii yposeHs: yuebnuk / | https://znanium.com/ca
I'' E. Pymsuruc, ®. I'. ®enpaman. - 9-e m3n. - Mocksa: | talog/product/2090093
HznatenscrBo "llpoceemenne”, 2022. - 224 c¢. - ISBN 978-5-
09-099536-8. - Tekcrt: 3JIEKTPOHHBIIM. - URL:
https://znanium.com/catalog/product/2090093

2.  |Hoommuuckuii, 1. W. Opranmueckass xumus: ydeOHUK s | https://znanium.com/ca
11(10)  xmacca  obmeoOpaszoBaTenbHBIX  OpraHu3auui. | talog/product/2007761
Yranyonénueiii yposenb: yueOnuk / M. M. Hosommnckwit, H. C.
Hosomunckas. - 5-¢ uzn. - Mocksa: OOO "Pycckoe cnoBo-
yuebnuk", 2018. - 368 c. - (PI'OC. lHHOBaUMOHHASA IIKOJA). -
ISBN 978-5-533-00447-3. - Texkct: snexktponssii. - URL:
https://znanium.com/catalog/product/2007761

3. |®emopoB, C.B. Meronsl mnporHo3mpoBaHusi KauectBa Bopsbl |https://e.lanbook.com/b
[Dnextponnblii pecypc]: yuebnoe mocobue / C.B. Denopos, 0ok/113917
A B. KynpsiBiiee. — Onektpod. maH. — Cankr-IletepOypr:



https://znanium.com/catalog/product/2090093
https://znanium.com/catalog/product/2090093
https://znanium.com/catalog/product/2090093
https://znanium.com/catalog/product/2007761
https://znanium.com/catalog/product/2007761
https://znanium.com/catalog/product/2007761
https://e.lanbook.com/book/113917
https://e.lanbook.com/book/113917

Jlamp, 2019, — 96 ¢ — Pexum  pgocryna:
https://e.lanbook.com/book/113917

JOIIOJIHUTEJIbHAA JIMTEPATYPA

1. |EcrecrBoznanme. 10 knacc (6a3oBbiii yposeHs): yuedbunk / O. C. | https://znanium.com/ca
labpuensn, M. I'. Octpoymos, H. C. Ilypsimesa [u ap.]. - 10-e| talog/product/1923110
u3a., crepeorunHoe - Mocksa: IIpocsewenue, 2022, - 336 c. -

ISBN 978-5-09-099577-1. - Texkct: snexktponssii. - URL:
https://znanium.com/catalog/product/1923110
https://znanium.com/catalog/product/1923116.

2. |EcrectBozHanue. 11 kiacc (6a3oBbiii yposeHs): yuedbunnk / O. C. | https://znanium.com/ca
labpuensn, . I'. Octpoymos, H. C. Ilypeimesa [u ap.]. - 11-e|talog/product/1923116.
u3a., crepeorunHoe - Mocksa: IIpocsewmenue, 2022, - 288 c. -

ISBN 978-5-09-099578-8. - Tekct: snextporHsiid. - URL:.
JInueH3noHHOE MporpaMMHOe odecreueHne
NoeNe | IlpousBoauresnn Haumenosanue
/1
1 microsoft microsoft access (uuensust Ne700524030);
2 microsoft microsoft office standard (muumensus Ne66059532 open
96044930zze1711);
3 microsoft microsoft project professional (muuensust No700524030);
4 microsoft microsoftvisio professional (sunensust Ne700524030);
5 microsoft microsoft visual studio enterprise (muuensust No700524030);
6 microsoft microsoft windows
7 ACKOH kommnac-3d v17 (auuensus Ner-16-00168);



https://e.lanbook.com/book/113917
https://znanium.com/catalog/product/1923110
https://znanium.com/catalog/product/1923116
https://znanium.com/catalog/product/1923110
https://znanium.com/catalog/product/1923110
https://znanium.com/catalog/product/1923116
https://znanium.com/catalog/product/1923116

5. KOHTPOJIb N OLUEHKA PE3YJIbTATOB OCBOEHWVA ANCUNMNNTNHBI

KOHTponb 1 OLEHKa pe3ynbTaToB OCBOEHUS YYeBGHOW  AWCUMMN/IMHBI - OCYLLECTB/ISETCS
npenogaBaTenieM B MPOLIECCE MPOBEAEHMS NMPAKTUYECKUX 3aHATWIA 1 3alyTbl NPaKTUYECKMX pabor,
TECTMPOBaHUS,, a TAKKE BbIMOIHEHNS 06YUYatOLLMMMCS, YCTHBIX OMPOCOB.

Tunbl OLEHOYHbIX
Ne OK/MK Mogagyns/Pasgen/Tema  Pe3ynbTaT 00y4deHUs 4

MeponpuATUiA
I  OcHoOBHOe cofepyxaHue
1 dopmMynmpoBaTh

Pasgen 1. OcHoBbI PMynnp

6a30Bble NOHATUSA U
CTPOEHNSA BeLLleCTBa

3aKOHbI XMUK

11 OKO01 CTpoeHune aTomMOB CocTtaBnatb xumuyeckme 1 TecT «CTpoeHMe aTOMOB

XUMUYECKNX 3N1EMEHTOB  (DOPMY/Ibl COEANHEHWUI B XUMUYECKUX 3/1EMEHTOB Y
1 NpMpoSa XMMUYECKON COOTBETCTBUM CO NpUPoAa XMMUYECKON CBA3N.
CBA3N CTeneHbH OKUCNEHUSA 2. 3a[laun Ha cocTaB/eHue

XUMUYECKUX 3MIEMEHTOB,  XMMUYECKMX POPMY

NCX0AA 13 BA/IEHTHOCTU U [IBYXaTOMHbIX COeANHEHNIA

3/1EKTPOOTPULaTEeNIbHOCTN  (OKCUAOB, CYNb(NAO0B, TMAPULOB
NT.M).
3. 3ajaHna Ha Ucnosb3oBaHme
XUMUYECKOI CUMBOVKA U
Ha3BaHWIN COeAMHEHWIA MO
HOMeHK/aType MeXayHapo4HOro
COHO3a TEOPETUYECKON 1
NPUKNAAHON XUMUN ©
TPVBWa/IbHbIX Ha3BaHWIA A1
COCTaB/IEHNA XUMUYECKNX
(hopMyn ABYXaTOMHbIX
CoefIMHeHNIA (OKCKAOB,
Cynb(maoBs, rMapuaos U T.M.) un
LPYruX HeopraHn4eckmx
COeIMHEHUIA OTAE/NbHbIX K/1acCoB

12 OKO01 Mepuroamnyecknii 3aKoH 1 XapakTepun3oBaTb 1 TecT «MeTtannuyeckue /
OK 02 Tabnunua A.W. XUMUYECKME 3NEMEHTbI B HEMETa/I/IMYECKME CBOMCTBA,
MeHgeneesa COOTBETCTBUU C UX 3/1IEKTPOOTPULIATE/ILHOCTb U
MoSI0XKeHneMm B CPOACTBO K 3/1EKTPOHY

NepuoANYECKON CUCTEME  XMMUYECKMX 3/IEMEHTOB B
XUMUYECKUX 3/1EMEHTOB  COOTBETCTBUE C UX 3/1EKTPOHHbIM
O.1. MeHpeneesa CTPOEHMEM U MONOXKEHNEM B
NepuoaNYecKon cucteme
XUMMYECKnx anemeHToB .U
MeHpeneesa».
2. [NpaKTnyeckune 3agaHns Ha
YCTaHOB/eHNEe CBA3U MEXY



Ne

2.2

OK/MK Mopaynb/Pa3gen/Tema
Pasfen 2. XumMmunyeckume
peakuuu

O ©, Tunbl XMMUYECKNX

o o peakuuii
ANeKTPONUTUYECKas

Pe3ynbTaT 06y4eHUs

XapakTepunsoBaTtb TUMbI
XUMUYECKUX peakumii

CocTaBnaTb peakuum
COEINHEHUS], Pa3/IOXKEHNS,
06MeHa, 3aMeLLeHus,
OKNCNUTENbHO-
BOCCTaHOBUTE/bHbIE
peakumn

CoCTaBNsATb YpaBHEHUS

TwWnNbl OLEHOYHbIX
MeponpUATUIA

CTPOEHMEM aTOMOB XUMUYECKNX
3/1EMEHTOB W NEPUOANYECKUM
N3MEHeHWeM CBOMCTB
XUMUYECKUNX 3/IEMEHTOB U UX
COEAMHEHUIA B COOTBETCTBUN C
nosoXeHnem Meprognyeckon
cuUCTeMe.

3. MNpaKTUKo-0pneHTUPOBaHHbIE
TeopeTUYecKume 3aaHns Ha
XapaKTepm3aumio XMMUYECKNX
anemeHToB: «MeTannuyeckue /
HeMeTa/IMYecKme CBOWCTBA,
3N1EKTPOOTPULLATENIbHOCTD U
CPOACTBO K 3/1EKTPOHY
XUMUYECKNX 3/1EMEHTOB B
COOTBETCTBYUE C UX 3/IEKTPOHHbIM
CTPOEHVEM Y NOMOXKEHVEM B
NepuoaNYecKon cucteme
XUMUYECKUX 3/1EMEHTOB

O.1. MeHgeneesa»

1 3agaum Ha cocTaBneHue
YpPaBHEHWI peakuii:

- COefVHeHUs, 3amMeLLeHus,
Pa3NOXeHUs, 0OMeHa;

- OKUCNUTE/IbHO-
BOCCTAHOBUTE/IbHbIX peakLunii ¢
1CMo/b30BaHNEM METoAa
3/IEKTPOHHOro0 H6anaHca.

2. 3aflaun Ha pacyeT macchl
BeLecTBa Uv 06béma

rasoB Mo 1U3BeCTHOMY KOMIMYECTBY
BeLLeCTBa, Macce Uam 06bemy
O[HOro 13 y4yacTBYHOLUX B
peakuuKn BELLECTB; PacyeThl
maccbl (06bEMa, KonmyecTsa
BELL,eCTBa) NPOAYKTOB peakLumm,
eC/N OHO U3 BELLECTB MMeeT
npuMecu

1 3ajaHuAa Ha cocTaBiieHne



T
Ne OK/MK Mogynb/Pasgen/Tema  PesynbTar 06yyeHuUs VInbl OLIHOAHBIX

MeponpUATUIA
auccoumaumst U MOHHBIA  XMMUYECKUX peakuum MONEKYNAPHBIX Y MOHHBIX
0bMeH WOHHOro 06MeHa ¢ peakLmin C y4acTUeM KUCOT,

yyacTuem OCHOBaHUIA 1 cone,

HeopraHnyecKnx BeLLeCcTB YCTaHOB/IEHUE U3MEHEHNA
KWCNOTHOCTK cpeabl
2. JlTabopatopHas pabota "Tunsbl
XUMUYECKNX peakumin”

3 Pasgen 3. CTpoeHune u  WccnepoBaTb CTPOEHUE U
cBOWCTBa cBOWCTBa
HeopraHM4ecKux HeopraHNyYyeckumx
BeLLleCTB BeLLleCTB

31 OKO01 Knaccugmkauus, Knaccugmumposatb 1 TecT «HomeHKnatypa u

MK1.3. HOMeHKnaTypa u HeopraHunyeckme Ha3BaHWe HeopraHNYyeckKnx

CTpOeHMe BeLLleCTBa B COOTBETCTBUMN BELLECTB UCXOAA U3 UX
HeopraHN4eckmnx C UX CTPOEHMEM XUMUYECKOW (hopMy /bl NN
BeLLeCTB COCTaB/IEHVE XUMUYECKOW

(hopmy/ibl UCXOAA U3 HA3BaHUA
BeLLecTBa Mo MeXayHapo4HOM
VNN TPUBUATTbHOM
HOMEHK/aType».

2. 3afj)aun Ha pacyeT MaccoBOi
L0 (Maccbl) XMMUYECKOro
anemMeHTa (coegunHeHus) B
MOneKyne (cmecm).

3. MNpakTnyeckune 3agaHna no
Kraccuukauum, HoMeHKnaType u
XUMUYECKUM popmynam
HeopraHM4ecKnx BeLLecTB
Pa3INYHbIX K/1acCoB.

4. pakTnyeckue 3afgaHusa Ha
onpeaeneHne XMMMYeCKomn
aKTUBHOCTW BELLECTB B
3aBMCUMOCTM BIULA XMMNYECKOI
CBA3W M TUNa KPUCTaIMYECKOM

peLLeTKM
3.2 OKO01 D U3NKO-XUMNYECKME YcTaHaBnBaTh 1 TecT «OCO6EHHOCTM
OK 02 CBOICTBA 3aBMCUMOCTb (PU3NKO- XUMUYECKNX CBOMNCTB OKCULOB,
MK1.3.  HeopraHuyeckmx XUMUYECKNX CBOWCTB KWCNOT, OCHOBaHWM, aM(OTepHbIX
BELLECTB HeopraHM4yecKnX BELLECTB TUAPOKCUAOB U COMem».
OT CTPOEHUsA aTOMOB U 2. 3a/laHns Ha cocTaB/IeHMe

MOJEKY/, a TAaKXKe Tuna  YPaBHEHWI XMMUYECKUX peakLui
KpUCTaI/INYECKOM C y4acT1eM NPOCTbIX U CNOXHbIX



Ne OK/MK Mogaynb/Pa3gen/Tema
33 OKO01 NaeHTnmkKayms
OK 02 HeopraHN4eckmnx
OK 04 BeLLeCTB
4 Pa3gen 4. CTpoeHue u
cBolicTBa
OpraHnyecKux
BELLECTB
41 OKO01 Knaccugukauus,
MK1.3. CTPOEHME U
HOMEHK/aTypa

OpraHMYecKnX BeLLECTB

Pe3ynbTaT 06y4eHUs

PeLETKM

VccneposaTb
KayeCTBEHHbIE peakunn
HeopraHNM4Yeckmx BeLLecTB

VccnepoBaTb CTpOeHME U
CBOIACTBaA OpraHnyecKmnx
BeLLleCTB

Knaccudmumposatb
OpraHuYeckue BeLLIeCTBa B
COOTBETCTBUN C UX
CTPOEHMEM

TwWnNbl OLEHOYHbIX
MeponpUATUIA

HeopraHM4ecKnX BeLLECTB:
OKCWNJ0B METa/I/1I0B, HEMETa/INI0B U
aMm(hOTePHbIX 3/1EMEHTOB;
HeopraHU4ecKmX K1CsoT,
OCHOBaHWI 1 aMOTEPHbIX
rMOPOKCUAO0B, HEOPraHUYECKNX
COMEN, XapaKTepusyrLwmx ux
CBOWACTBa ¥ CNOCO6bI MOMYYEHNS.
3. MNpakTUKo-OpneHTUPOBaHHbIE
TeopeTMYecKMe 3a4aHmna Ha
CBOWACTBA M NOMyYeHwe
HeopraHM4YecKMX BeLLECTB

1 lNpakTnKo-opuUeHTUPOBaHHbIE
3a/laH1A MO COCTaB/IEHNIO
XUMUYECKNX peakuuii C y4acTUeM
HeopraHM4ecKnx BeLLeCTB,
NCMO/Mb3YeMbIX NS UX
NOeHTUNKaLMK.

2. JlabopaTopHas paborTa:
“UaoeHTugmkaums
HeopraHM4yeckKunx BeLlecTs”

1 3agaHna Ha cocTaB/ieHne
Ha3BaHWUI OpraHNYecKnX
COEeIMHEHWIA MO TPUBMATILHOW MIN
MeX/YyHapOoaHOiA
CUCTEMATNYECKO HOMEHKATYpE.
2. 3a[laHns Ha cocTaB/IeHMe
MOJTHbIX U COKPALLEHHbIX
CTPYKTYPHbIX hopmy/i
OpraHN4YecKnX BeLLeCTB
OTZe/IbHbIX KNaccos.

3. 3ajaun Ha onpeaeneHve
npocTenLuein opmybl
OpraHMyecKor MoneKy bl, NCXOAS
3 31eMeHTHOro cocrtasa (B %)



T
Ne OK/MK Mogynb/Pasgen/Tema  PesynbTar 06yyeHuUs VInbl OLIHOAHBIX

MeponpUATUIA
42 OKO01 CBoiiCcTBa OpraHNYecknX YcTaHaB/IMBaTb 1 3ajaHuAa Ha cocTaBnieHne
OK 02 COeIHEHNI 3aBUCUMOCTb (DU3UKO- YPaBHEHUI XUMUYECKUX peaKLuii
OK 04 XUMUYECKNX CBOWCTB C yyacTnem opraHM4ecKunx
MK1.3. OpraHn4eckmnx BeLLEeCTB OT BeLLeCTB Ha OCHOBaHUU UX
CTPOEHUA MONEKYN COCTaBa U CTPOEHWS.

2. 3ajaHNa Ha cocTaBfieHne
YPaBHEHUI XUMUYECKUX peakLui,
NNNIOCTPUPYHOLLNX XUMUYECKNe
CBOICTBA C Y4eTOM MexaHU3MOB
NPOTEKaHUA faHHbIX peakuunii n
reHeTUYEeCKON CBA3M
OpraHNYecKnX BeLLECTB pasHbIX
K/accoB.

3. PacyeTHble 3aga4um no
YpPaBHEHMSIM peakLmii ¢ yyacTvem
OpraHNYecKnX BELLECTB.

4. NabopaTopHas paboTa
“INpeBpalLLeHna opraHNyecKnx
BeLLeCTB Npw HarpesaHumn'"

43 OKO01 NaeHTnmkaums VccnepoBath 1.MMpaKTUKO-OpUEHTUPOBaHHbIE
OK 02 OpraHNYecKunx BELLECTB, KayeCTBEHHble peakUuun  3aaHnsA Mo COCTaB/EHUIO
OK 04 NX 3HaYeHne n OpraHM4yeckKnx XUMUYECKNX PeakLMil C y4acTUEM
MK1.3. MPYMeEHeHMe B ObITOBON COEAMHEHWUIA OTAENbHbIX  OpraHNYecKUX BELLECTB, B T.u.
1 NPOV3BOACTBEHHOM K/accos NCMONb3YEMbIX A4/1F UX
LleaTeNbHOCTY YenioBeka NOEHTU(NKaLUN B ObITY U1
MPOMbILL/IEHHOCTW.

2.J1TabopaTopHas paboTa:
“NpeHTUdrKaLMa opraHnYeckmx
COEAMHEHUI OTAENbHbIX KNaccoB”

5 Pasgen 5. XapakTepus3oBaTb
KnHeTnyeckume v BNUAHWE Pa3/INYHbIX
TepMoAMHaMMYecKue  (PaKTOpOB Ha
3aKOHOMEPHOCTU paBHOBECKE U CKOPOCTb
npoTeKaHus XUMUYECKUX peakuunii
XUMUYECKUX peakLmii
5 OKO01 CKOpOCTb XMMUYeCKNX  XapakTepunsosaTtb [paKTNKo-OpUEHTMPOBAHHbIE
OK 02 peakunii. XMMMYECKoe  BfIMSIHWE KOHLEHTpauMn  TeopeTUYecKune 3afaHus Ha
MK1.3. paBHOBecue pearvipyroLLmx BeLWeCTB U aHaIn3 (DakTopoB, BANAIOLLMNX Ha
TemnepaTypbl Ha CKOPOCTb W3MEHeHMe CKOPOCTU XUMUYECKON
XUMUYECKNX peakLmii peakuun. MNpakTuko-
XapakTepun3osaTtb OPUEHTUPOBaHHbIE 334aHNA Ha

BNAHNE N3MEHEHUA nprvMeHeHve npuHUmna fle-



Ne

6.1

6.2

OK/MK Mopaynb/Pa3gen/Tema

Pasfen 6. PacTBopbl

Twunbl OLEHOYHbIX

Pe3ynbTaTt 06y4eHmst o
MEepPONpPUSATLIA

KOHLIEHTPALW BELLIECTB,
peakLun cpepl 1
TemnepaTypbl Ha
CMELLIEHIE XMMUYECKOTO
paBHOBECUS!

LLIaTenbe Ans HaxoXKaeHus
Harnpas/fieHNs CMeLLEeHNs
paBHOBECUS XMMUYECKON peakuum
N aHaNN3 (PAKTOPOB, BNSAOLLMX
Ha CMeLLleHMe XMMUYECKOoro
paBHOBECUS

ViccnepgoBaTb UCTUHHbIE
pacTBOpPbI C 3aaHHbIMK
XapaKTepucTMKaMm

Pa3nnyaTb UCTUHHBbIE
pacTBopbl

1 3apaun Ha NPUroToBNEHME
pacTBOpOB.

2. [paKTUKO-0pNEeHTNPOBaHHbIE
pacyeTHble 3alaH1A Ha
[MCnepcHbIe CUCTEMBI,
MCNoMb3yeMble B ObITOBOWA U
NPON3BOACTBEHHON [eATe/IbHOCTM
yenoBeka

Wccneposath (pr3mKo-
XMMWUYECKMe CBOICTBA
NCTVHHbIX PacTBOPOB

JlabopaTopHas paboTa
“NpuroToBneHmne pacTsopoB”

MpodeccnoHanbHO-0PUEHTUPOBAHHOE COflepXKaHue (CoaepyKaHne NPUKNAAHOro Moy ns)

OK 01 MoHATME 0 pacTBOpax
OK 02
MK1.3.
oK 01 WccnegoBaHue CBOWCTB
OK 04 pacTBOpOB
MK1.3.
Pasgen 7.
Xnmus B ObITY 1
NPON3BOACTBEHHOW
[eATeNIbHOCTYU
YesioBeka

OK 01 Xnmuns B 6bITy 1

OK 02 NPON3BOLCTBEHHOIA

OK 04 [eATeNbHOCTN YesioBeKa
OK 07

MKL3.

OueHmBaTb NocneacTeus
ObITOBOW 1
NPON3BOACTBEHHOW
LNeATENbHOCTU YesioBeKa
C NO3nLNIA
3KO0/I0rN4ecKom
6e30nacHoCTU

OueHnBaTtb nocneacTens
ObITOBOW U
NPOV3BOACTBEHHOM
LeSTeNbHOCTY YenoBeKa ¢
NO3MLUNIA 3KONOTNYECKON
6e3onacHoCTU



Kputepun oueHuBaHus pe3yibTaTOB 00y4eHHsI N0 JMCLHUIJIMHE, IIKAJIA OLleHHBAHUS

Kpurepun onennsanus:
— YCBOEHHE IMPOTrPaMMHOTO TEOPETUIECKOro MaTepuaia (00beM 3HaHMHA, TIyOHA YCBOCHUS);
— YMEHHe HM3JIaraTh MPOrPaMMHBINH MaTepual (U€TKOCTh, TPAMOTHOCTh M3JIOJKEHHS MaTeprana,
TOYHOCTbH W MOJTHOTA BOCIIPOU3BENCHUS yueOHOro MaTepuana);
— YMEHHe NMPUMEHSTh TEOPETHUECKUE 3HAHUS HA MPAKTHKE.

IITkana onleHUBaHUS:

Pesynbpratel cmaun audepeHIUpOBaHHOTO 3a4yeTa OICHHWBAIOTCS IO IIKaje «OTIHYHOY,
«XOPOIIOY, KYAOBJIETBOPHUTEIBHOY, KHEYIOBIETBOPUTEIHHOY.

OneHka «3a4TEHO» BBICTABISIETCS OOYYarOIEMyCsl, KOTOPbIH HMeeT 3HaHUs OCHOBHOTO
MaTepI/IaJ'Ia, HpOfIBJ’IﬂGT YMGHI/IG JIOTHYHO €TI0 Hu3Jjiararb, XOTs MOXET I[OHyCKaTb HETOYHOCTU B
U3JIOKEHUH MaTepuaia, HeAOCTATOYHO NMpPaBUJIbHBIE (POPMYIHPOBKH, YMEET B LIEJIOM NPHUMEHSTh
HO.]'IyLIeHHbIe 3HaHUA HpI/I BBITTOJTHEHUN TUITIOBBIX HpaKTI/ILIeCKI/IX pa60T, XOTd MOKET HUCIIBITHIBATH
3any,[[HeHI/I$[ HpI/I HMX BBIITOJIHCHUU.

OneHka «OTIMYHO» BBICTABISIETCS OOyHArOMIEMYyCsl, KOTOPBIH TIyOOKO M MPOYHO YCBOWII
MPOrPaMMHBI  MaTepHas, MNPOSABISET 3HAHWE OCHOBHOM U JOMNOJHUTEIBHOH JIUTEpaTyphl,
IPaMOTHO, JIOTHYECKH CTPOMHO U apryMEHTUPOBAHO H3JIaraeT MaTepual, JaeT HCUEPIIbIBAIOIINE
OTBECTHI HAa IMOCTABJICHHLBIC BOHpOCbI. B OTBETEC TECHO YBﬂSBIBaeTCﬂ TeOpI/Iﬂ C l'IpaKTI/IKOI\/'Ij HpI/I S5TOM
00yHaroIUiCs He 3aTPYIHSAETCS C OTBETOM MPHU BUIOU3MEHEHUH 3aJJaHUs], CBOOOIHO CIPABIISIETCS C
HpaKTI/ILIeCKI/IMI/I 3adaHUSAMHA.

OneHka «XOpOLIO» BBICTABISIETCS OOYyYarOIEMyCsl, TBEPIO 3HAKOLIEMY MPOTrPaMMHBINA
MaTepuai, KOTOPBI M3JIaraeT €ro rpaMoOTHO U MO CYILIECTBY, HE JOIMYCKAaeT CYIIECTBEHHBIX
HeTOLIHOCTeI\/'I B OTBETC HaA BOHpOC, HpaBI/IJ'IbHO HpI/IMeHﬂeT TeOpeTI/ILIeCKI/Ie TIOJTOKCHU ST HpI/I
peH_IeHI/II/I HpaKTI/ILIeCKI/IX BOHpOCOB H 3aaa4, HC UCIIBITBIBACT 3any1:[HeHPII>'I C OTB€TaMU Ha BOHpOCbI.

OLIeHKa ((y,[[OB.]'IeTBOpI/ITeJ'IbHO» BBICTABJIACTCA o6yqa}0meMycsl, KOTOprfI nMeeT 3HAHUA
TOJIbKO OCHOBHOT'O MaTepHajia, HO He YCBOWIJI €ro AeTaliel, NOMyCKaeT HETOUHOCTH, HEOCTATOUHO
npaBUJIbHBIE (POPMYIHMPOBKH, HCIIBITHIBACT 3aTPYAHEHHS MIPU BHIMOJIHEHIH MPAKTUIECKUX paboT.

OneHka «HEYIOBIETBOPUTEIBHO» BBICTABISAETCS OOy4arOIIEeMyCs, KOTOPBIH HE 3HaeT
3Ha‘{HTeHbHOI>'I HacTu HpOFpaMMHOFO MaTepI/Iana, nonycxaeT CyuleCTBeHHbIe OH.II/I6KI/I, HGYBepeHHO,
¢ OONBIIMMU 3aTPYJHEHHUSIMU BBITTOJIHSET MPAKTHYECKHE PAOOTHI.



