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1. AHHOTAIMUA

Pabouas mporpamma yueOHoU auctmmuinHbl [1J[.09 Xumus sBISETCS YaCThIO MPOrPaMMBbI
MOATOTOBKU CIELMAJIMCTOB CpPEeNHEro 3BeHa mo cneuuanbHOCcTH 15.02.12 MOHTaX, TEXHUYECKOe
00CITy’)KUBaHUE U PEMOHT IPOMBIIIIJIEHHOTO 000py10BaHUs (TI0 OTPACIISIM)

JuctumiuHa —sABIA€TCS TOPOPUIBHOH H  OTHOCHUTCS K  00meoOpa3oBaTeNbHOMY  IUKITY,
COOTBETCTBUH C PekoMeHpmanusiMu 1O OpraHW3alfH IOJYYEHHsI CpenHero oolmero oOpa3oBaHUS B
npeenax OCBOSHHsI 00pPa30BaTENbHBIX MPOTPAMM CpeIHEro mpodecCHoHaNbHOTO 00pasoBaHus Ha Oasze
OCHOBHOro o0mero ofpa3oBaHusi ¢ yderoM TpeOoBaHMH (enepanbHBIX TOCYAapCTBEHHBIX
0o0pa3oBaTeNbHBIX  CTAHAAPTOB MW MOJy4aeMOH MpodecCHH WM  CHEUATbHOCTH  CPEAHEro
npodecCuoHabHOTO oOpa3oBaHus (mucbMO JlemapraMeHTa TOCYNAapCTBEHHOW MOJIUTHKH B chepe
noarotoBku pabounx kaapos u A0 MunoOpuayku Poccun ot 17.03.2015 Ne 06-259). ITpumepHoit
paboueii mporpamMMbl 00IIEOOpPa3OBATEIBPHON AUCHMIUIMHBI «XUMUS» [Js1  TPOdEeCCHOHATTBHBIX
oOpa3oBaTeNbHBIX OpraHU3alui, paccMOTpeHHOW Ha 3acemanuu l[lemarorudeckoro cosera ®IBOY
HPIIO (Ilporokon Nel3 ot 29 centsiOpst 2022 r.) u yTBepkneHHON Ha 3acenaHuu CoBeTa MO OLICHKE
COIep:KaHUsl W KadeCcTBAa NPUMEPHBIX paboumx mporpamMm oOImeoOpa3oBaTENbHOTO M COLUAIBHO-
I'YMaHUTAPHOTO LIUKJIOB cpenHero npodeccrnoHanpHoro obpasosanus (IIporokon Nel4 ot 30 HostOps
2022r.).

Ienu AMCUMIIITHHGL

» QopMHUpPOBaHHE Y CTYIEHTOB MPEACTABICHUS O XUMHYECKOW COCTABIAIOLIEH €CTeCTBEHHO-HAYYHOH
KapTUHBI MHpPa KaK OCHOBBI NPHUHSTHS PELIEHUH B JKU3HEHHBIX M INPOU3BOACTBEHHBIX CUTYALUSX,
OTBETCTBEHHOTO MOBEEHUS B IPUPOJHON Cpene.

OO0muii 06beM yueOHOH HArpy3KH MO TUCIUIUIHHE cocTaBjsier 70 4acoB, Harpy3ka BO B3aUMOACHCTBUU
C IIpernojaBaTesieM COCTaBisieT 68 yaca.

CopneprkaHue JUCLUIUIMHBI BKJIIOYAET U3yUeHUE CIENYIOIHX TeEM:

Paznen 1.OcHOBBI CTpOEHUS BELIECTBA

Paznen 2. Xumnueckue peakuuu

Paznen 3.Ctpoenue u cBOICTBa HEOPraHUUECKHX BEILECTB

Pasnen 4. CtpoeHue 1 CBONCTBA OPraHMYECKUX BEIECTB

Paznen 5. Kunernueckue U TepMOAMHAMUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PEaKLUN
Paznen 6.Pactopel

Paznen 7. Xumust B ObITY U IPOM3BOACTBEHHOM AESITEIBHOCTH YEIOBEKA

Texymmii KOHTPOJIb MPOBOAUTCA B (JOpMe HAOMIOAEHHS, OLEHKH MPABUIBHOCTH BBIMOJHEHHS TECTOBBIX
3alaHUH U IPAKTHYeCKUX pador.
dopma IpoOMEKyTOUHON aTTecTanny — qudpepeHINPOBaHHbIN 3a4eT.



2. OBIIASI XAPAKTEPUCTHKA YUYESHOU JUCITAILINHBI

2.1. MecTO0 JHCOHIUIHHBI B CTPYKTYpe HNPOrpaMmMbl NOATOTOBKH CHENHAIHCTOB CpeJHero 3BeHa:
TUCIUILINHA SIBJISIETCS 0a30BOM M OTHOCHUTCS K 00IIe00pa3oBaTeIbHOMY LIHKITY.
2.2, less 1 IyIAHUPYEMBIE PE3YJILTATHI 0CBOCHHS AUCIHILUTHHBI
VYuebHas mUCHUIUTMHA « XUMUA» OPHEHTHPOBAHA HA CIIEAYIOIIUE LIEJTH:
- ®opMHpOBaHUE Yy CTYAEHTOB MPEACTABICHUS O XUMHUYECKOH COCTABJSIOLIEH €CTECTBEHHO-

HAYYHOH KapTUHBI MHpPAa KaK OCHOBBI MPHHATHS PELICHUH B JKU3HEHHBIX U MPOU3BOJICTBEHHBIX
CUTyalHsAX, OTBETCTBEHHOTO MIOBEACHHUS B IPUPOIHOM Cpene.

3apaun AUCUUNJIMHBI:

1) chopmupoBaTh MOHNMaHNE 3aKOHOMEPHOCTEH NMPOTEKAHNU XUMUYECKHIX MPOLIECCOB U SIBIICHUI
B OKpY)KalOLIeH cpene, LENOCTHON HAaydyHOW KAapTUHBI MHpA, B3aMMOCBSI3M U B3aWMO3aBHCHMOCTHU
€CTeCTBEHHBIX HAyK;

2) pa3BUTb YMEHHsSI COCTABISTH (POPMYJIbI HEOPTAaHMUYECKUX U OPraHUYECKUX BEINECTB, YPABHEHHS
XUMHUYECKUX PEaKLuid, OOBSICHATH WX CMBICJI, WHTEPIPETUPOBATh PE3yJbTaThl XUMHYECKHX
SKCIIEPUMEHTOB,

3) chopMupoBaTh HaBBIKH MPOBENEHUS MNPOCTEHIIMX XHUMHYECKHX SKCIEPUMEHTAIbHBIX
UCCIIEIOBAHMI C COOJIONEHHEM MpaBHi 0€30MacHOro OOpalleHHsi C BELIeCTBAMH U JIAOOPaTOPHBIM
obopynoBaHueM,

4) pa3BUTb yMEHHs HCIOJb30BaTh HHPOPMALMIO XMMHUYECKOrO XapakTepa M3 Pas3JIMYHbIX
HCTOYHUKOB,;

5) chopmupoBaTh yMEHHs MPOTHO3MPOBATH MOCIEACTBHS CBOCH NESITEIbHOCTH M XUMHYECKHX
NPUPOIHBIX, OBITOBBIX M MPON3BOICTBEHHBIX IPOLIECCOB;

6) chopMupoBaTh MOHUMAHUE 3HAYUMOCTH JNOCTIDKEHUH XMUMHUYECKON HAYKH M TEXHOJIOTHUH IJIst
Pa3BUTHS COLMAIBHON U IPOU3BOJACTBEHHOM cep.

OcBoenne copep:kanusi y4eOHOH AMCHUTUIMHBI « XUMHs» 00eCreYnBaeT NOCTIKEHUE CTYISHTaMHU
CJIEAYIOIINX Pe3yJIbTaTOB OOY4YEHUS:



Kog n
HavMeHOBaHWe

hopMmpPyeMbIX
KOMMETEHLMIA

OK 01.
Bbibupatb
CnocoobI
peLueHns 3aa
NpogeccnoHa
bHOW
AeATeNbHOCTM
NPUMEHUTENbH
0 K pas/ninyHbIM
KOHTEKCTaM

MnaHnpyemble pe3ynbTaTbl OCBOEHMS ANCUMNINHDI

O6wpmel

B yacTn TpyaoBoro BoCNUTaHUS:
- TOTOBHOCTb K Tpyfy, OCO3HaHWE LEeHHOCTM
MacTepcTBa, TPyAontobue;

- TOTOBHOCTb K aKTUBHOW  AeATENbHOCTM
TEXHOOrNYeCKoMn n couuanbHoM
HanpaBNeHHOCTK, CMOCOOGHOCTb  UHULMMPOBATb,
NNaHMpoBaTb W  CaMOCTOSTENbHO  BbIMOMHATH
TaKyHo AesTe/IbHOCTb;

- NHTepec K PasNMYHbIM cthepam
NPOMECCUOHANLHOM AeATENbHOCTH,

OBnafieHVe  YHMBEPCa/IbHbIMK  YYeOHbIMU

Mno3HaBaTelbHbIMW ACTBUSIMMN:
a) 6a30Bble NOrMyecKne eicTBus:

- CamMOCTOATE/NBHO (hopmynmpoBathb "
aKTyanuamposaTb npobnemy, paccmaTpusarth ee
BCECTOPOHHE;

- yCTaHaB/MBaTb CYLIECTBEHHbIA MPU3HAK WK
OCHOBaHWSI /11 CpPaBHEHWd, Knaccuukaumm wu
06006LLEeHNS;

- Oonpefenatb LN  LeAaTeNbHOCTH,
napameTpbl U KPUTEPUM UX AOCTVKEHMS;
- BbISIBNATb 3aKOHOMEPHOCTM W MPOTUBOPEUMS B
paccmaTpuBaeMbIX SBNEHUSIX;

- BHOCUTb  KOPPEKTUBbI B  [eATe/IbHOCTb,
OLEHMBaTb COOTBETCTBME Pe3yNbTaToB  LENsM,
OLeHMBaTb PUCKMN NOCNELCTBUIN LeATENIbHOCTH;

3a/aBaThb

AucunnnuHapHbie2

- BNafleTb  CUCTEMOM  XMMWYECKMX  3HAHWA,  KOTOpasi  BK/OYAET:
OCHOBOMONaratoLmMe NOHATUS (XMMUYECKUIA 3NEMEHT, aTOM, 3/1EKTPOHHas
060/104Ka aToMa, S-, p-, d-3NEeKTPOHHbIE OpPOGUTaNIM aTOMOB, MOH, MOJEKYnNa,
Ba/IEHTHOCTb, 3/IEKTPOOTPULATENBHOCTb, CTEMEHb OKMCNEHUSA, XMMUYecKas
CBSA3b, MOfSIb, MOMSAPHas Macca, MONSIPHbIA 00bEM, YINEPOAHbIA CKeneT,
(hyHKUMOHaNbHasa rpynna, pagukan, n3oMepus, 1M30Mepbl, FOMOMOrMYECKN
P4, TOMOSIOrW, YrieBoAOPOAbl, KAC/OPOA- U a30TcofepKallme coeaMHeHus,
OMONOrMYEeCcKN aKTMBHbIE BellecTBa (YrNeBOAbl, XUpbl, 6enKun), MOHOMEp,
nonnumep, CTPYKTYpPHOE 3BEHO, BbICOKOMOJIEKY/IAPHbIE  COEAMHEHWUs,
KpUCTa/I/INYeCKas PeLLeTKa, TUMbl XUMUYECKUX peakunii (OKMCIUTENbHO-
BOCCTAHOBUTE/bHbIE, 3K30-U 3HAOTEPMUYECKME, PeakLMM MOHHOro 06MmeHa),
pacTBOp, 3/1IEKTPONNTLI, HE3NEKTPONUTDI, 3NeKTPOAUTUYeCKaa auccoumaums,
OKWCNNTENb, BOCCTAHOBUTENb, CKOPOCTb XMMMUYECKOW peakLmm, XUMNUYECKOoe
paBHOBECWE), TEOpUU U 3aKOHbl (TEOPUS  XUMWYECKOro  CTPOeHUs
opraHuyeckux BewectB A.M. byTnepoBa, Teopusi 3M1EKTPOUTUYECKON
auccoumaunn, nepuoamyecknii 3akoH .M. MeHaeneesa, 3aKOH COXpaHeHUs
Macchbl), 3aKOHOMEPHOCTU, CUMBO/IMYECKUIA A3bIK XUMUKM, (haKTONOrMYecKme
CBEZIeHNs O CBOKCTBAaX, COCTaBe, MOMyYeHMU N 6e30MacHOM MCMO/b30BaHNM
BXXHEMLLIMX HEOpPraHWYecKMX W OpraHMYecKMX BeWECTB B ObITy w
NPaKTUYECKOW AeATENIbHOCTU YE/OBEKa;

- YMeTb BbIABNATb XapaKTEPHble MNPU3HAKM W B3aMMOCBA3b W3YYEHHbIX
MOHATWI, NPUMEHSATb COOTBETCTBYHOLLME MOHATUS MPU ONUCAHWUN CTPOEHNSA U
CBOICTB HEOPraHWYeCKUX W OpraHUYecKMX BELLECTB U WX MpeBpaLLeHuid;

BbISIB/ISITb  B3aMMOCBSI3b ~ XMMMWYECKUX  3HAHUI € MOHATUSMU U
NpPeacTaBNeHNSMN APYrMX eCTECTBEHHOHAYUHbIX NPeaMeTOB;
- YMeTb  WCMOMb30BaTb  HaMMEHOBaHUS  XMMUYECKMX  COEAUHEHWIA

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

(hopve,

(hopmMupyembie 06weobpa3oBaTesibHON ANCUUMNNHOM

OvcumnnvHapHele (NpeaMeTHbie) pe3ysibTaThl YKa3biBalTCsl B COOTBETCTBMM C METOAMKONM npernofaBaHusl AUCLUNHDI



OK 02.
Mcnonb3oBaTb
COBPEMEHHbIe
cpeAacTBa
nowucka,
aHanmsa u
NHTEpNpeTauu

- pa3BMBaTb KPeaTUBHOE MbILLNEHME NPU PELLEHNN
YKU3HEHHbIX Npo6nem

6) 6a3oBble MccnegoBaTeNbCKUE AENCTBUSA:

- BMafeTb HaBblKaMM y4ebHO-MCCeA0BaTeNbCKOA
" NMPOEKTHON  AesTeNbHOCTH, HaBbIKaMW
paspeLLeHns Npobnem;

- BbISIBNSATb MPUYMHHO-CNEACTBEHHbIE CBA3N WU
aKTyanM3npoBaTb 3afayy, BblABUraTb rMroTesy ee
peLLeHus, HaxoamTb aprymeHThbl ans
AOKa3aTeNbCTBa CBOWMX YTBEPXKAEHWN, 3a[aBaTb
napamMeTpbl U KPUTEPUN PELLIEHNS,

- aHanM3MpoBaTb MO/yYeHHblE B XOAe peLleHns
3afaun pe3ynbTaTbl, KPUTUYECKM OLEHMBATb WX
[AOCTOBEPHOCTb, MPOrHO3MPOBaTb W3MEHEHME B
HOBbIX YCNOBUSX;

- YMeTb MEPEHOCUTb 3HaHUA B NO3HaBaTENbHYO U
MPaKTUYECKYH 001aCcTy XU3HEAEATeNbHOCTH;

- YMeTb WHTErpvpoBaTb 3HaHUS U3 pasHbIX
npeaMeTHbIX 06nacTel;

- BblABUraTb  HOBble  Waew,

OpUrMHanbHble NOAXO0Abl N PELLEHNS;
- CNOCOGHOCTb WX UCMOMb30BaHMS B
no3HaBaTe/lbHOM 1 coLManbHOM NPakKTUKe

npeanarath

B 061acTULEHHOCTM Hay4YHOr0 MO3HaHWA:

- chopMMpPOBaHHOCTb MMPOBO33PEHNS,
COOTBETCTBYHLLIETO  COBPEMEHHOMY  YPOBHHO
pasBUTUS HayKM W OOLLECTBEHHOW MpPaKTUKK,
OCHOBaHHOI0 Ha avanore KynbTyp,
CMOCOOCTBYHOLLErO OCO3HAHWMIKO CBOEro0 MecTa B
NONINKYNbTYPHOM MUPE;

MEX/yHapo4HOro Co3a TeOpeTUYeCKON W NPUKNagHON XUMuM W©
TpVBMa/IbHbIE Ha3BaHWS BaXKHEMLINX BELLECTB (3TWMEH, aUeTWUNEH, TNINLEPVH,
(heHon, opmanbaerng, YKCyCHasi KWUCMoTa, [AWUMH, YrapHbId  ras,
YINEKNC/IbIV a3, aMMUaK, ralleHas M3BeCTb, HeralleHast M3BeCTb, NUTbEBas
coja u Apyrux), coctaBnsTb (HOPMYNbl HEOPraHMYECKUX W OpraHMYecKux
BELLECTB, YPaBHEHMS XUMWUYECKMX pPeakUMil, OObACHSATb WX  CMbICH;
NoATBEPXAaThb XapaKTepHble XUMUYECKMe CcBOICTBA BELLECTB
COOTBETCTBYHOLUMMMN 3KCMEPUMEHTAMW U 3aNNCAMM YPABHEHNI XUMUYECKUX
peaxLuuii;

- YMeTb YCTaHaBNMBaTb MPUHAANEXHOCTb M3YUYEHHbIX HEOPraHWYeCcKUx W
OpraHMYecKnX BeLLECTB K ONpeAeneHHbIM Knaccam v rpynnam COoefMHEHNNA,
XapaKTepu3oBaTb WX COCTaB M BaXXHelLlue CBOWCTBA; ONpefensiTb BUAbl
XUMUYECKUX CBS3ell (KOBaNeHTHasl, MOHHas, MeTannnyeckasi, BOAOpoaHas),
TUMNbI KPUCTaNIMYECKMX PELLETOK BELLECTB; KNacCMhULMPOBaTb XMMUYECKME
peakuuu;

- chopMmMpoBaTb  MPEACTaB/IEHMs: O  XMMWUYECKOW  COCTaB/AOLLEN
eCTECTBEHHOHAYYHON KapTWHbI MUPa, PO XUMUU B MO3HAHUWN SIBNEHWI
npupoasl, B (OPMUPOBAHUM MbIWIEHNS W KY/NbTYpbl JIMYHOCTK, €€
(hYHKLMOHaIbHOW rPaMOTHOCTKN, HEOBXOAUMOW ANA PeLUeHNs NPaKTUYECKUX
3a7ja4 M 3KONIOrMYecK 0BOCHOBAHHOIO OTHOLLUEHWA K CBOEMY 340PO0Bb W
NPUPOAHOIA Cpefe;

- YMeTb NPOBOAUTb pacyeTbl MO XUMWUYECKUM (opMynam W ypaBHEHWUAM
XUMUYECKUX — peakuuid C  WCMONb30BaHMEM  (DM3NYECKUX  BENYUVH,
XapaKTepu3yoLWwmx BeLecTBa C KONMYECTBEHHOW CTOPOHbI: Macchl, 06beMa
(HopmanbHble  YCNOBMSA) ra3oB, KOMMYECTBa BELUECTBA; MCMOMb30BaThb
CUCTEMHbIE XUMWYECKME 3HAHWUA ANA MPUHATUS PELUEHWI B KOHKPETHbIX
YKM3HEHHbIX CUTYaLWsIX, CBA3AHHBIX C BELLIECTBAMW U UX NPUMEHEHNEM

- YMeTb NNaHWpoBaTb W  BbIMNOMHATb  XUMWYECKUA  3KCMEPUMEHT
(NpeBpalleHNs OpraHUYecKMX BELLUECTB NPV  HarpeBaHWM, MOMy4YeHue
3TWNEeHa U M3y4YeHUe ero CBOMCTB, KAauyeCTBEHHble peakuuy Ha anbaervibl,
Kpaxmas, YKCYCHYI KWUCNOTY; JAeHaTypaums 6enkoB Mpu  HarpesaHuu,
LIBETHble peakuMn OeNKoB; MNPOBOAWUTbL pPeakLUMM MOHHOr0 0OMeHa,
onpeaensTb cpefy BOAHbIX PaCTBOPOB, KayeCTBEHHble peakuumn Ha CcynbdaT-,
KapboHaT- UM X/IOPUA-aHWOHbI, HAa  KAaTMOH  aMMOHMS;  peLlaTb



N NH(opmaLmm
7
NH(OPMaLLMOH
Hble
TeXHO0rnm
NS
BbINOSTHEHWS
3agay
npoeccnoHan
bHOW
[eAaTeNIbHOCTH

- COBEpLLUEHCTBOBAHME $I3bIKOBOW 1 YMTATeNbCKOM
KyNbTypbl KakK CpefcTBa B3aUMOAEICTBUS Mexay
NOALMMU 1 NO3HAHUS MUPA;

- 0CO3HaHME LIEHHOCTM Hay4HON AesTeNbHOCTH,

FOTOBHOCTb  OCYLLECTBNSATb  MPOEKTHYHD U
CCNeoBaTeNbCKyHo [esTeNbHOCTb
VHAMBUAYANBHO U B FPYNne;

OBnafieHVe  YHUBEPCAbHbIMA  YYeOHbIMK

Nno3HaBaTe/IbHbIMU [eACTBUAMN:

B) paboTa ¢ MH(opMaLmei:

- BNafleTb HaBblKaMW NOMYYeHUst UHGopMauum 13
MCTOYHWKOB  pasHbIX TUMOB, CAMOCTOATE/NbHO
OCYLLECTB/IATb MOUCK, aHa/In3, cUcTemMaTunsaumio v
WHTepnpeTaumio MHGopMaLumn pasnnyHbIX BUAOB
1 hopM NpescTaBneHuns;

- C03[aBaTb TeKCTbl B pa3/IMyHbIX (PopmaTax C
YYETOM Ha3HayeHus wHhopMauum u  LeneBoin
ayguTopun,  BbloMpas  ONTUMabHYHO  (hopmy
NpeACTaB/IEHNA Y BU3yanmn3aLmnu;

- OueHuBaTb [AOCTOBEPHOCTb,  JIETUTUMHOCTb
MH(OpMaLMK, ee COOTBETCTBME MPAaBOBbIM U
MOP&/IbHO-3TUYECKMM HOpMaM;

- UCMoNb30BaTh CPeAcTBa WHMOPMALMOHHBLIX W

KOMMYHUKALMOHHbIX TEXHONMOINA B PELUEHMN
KOTHUTMBHbIX, KOMMYHVKATUBHbIX n
OpraHuM3auMoHHbIX  33fa4  C  CO6/0AeHUEM
Tpe60oBaHMN 3PrOHOMUKK, TEXHUKM 6e30NacHOCTH,
TUIMeHbl,  PecypcocbepexkeHnsi, MNpPaBOBbIX U
3TUYECKMX  HOPM,  HOPM  MH(OPMALIMOHHON
6e3onacHoCTY;

- BNafleTh HaBbIKamMy pacrno3HaBaHUS U 3aLLUTbI
NHMopMaLMK, MHPOPMALMOHHONM 6e30NacHOCTY
NNYHOCTH;

3KCrepumeHTaNlbHble 3adadn no Temam "Metannbl” n "Hemetansibl™) B
COOTBETCTBUM C MpaBWnamMyv TeXHUKM 6e30MacHOCTM npu 0bpalleHun ¢
BelecTBaMM 1 1labopaTopHbIM 060pY0BaHMEM; MPeLCTaBNATL pe3y/bTaTbl
XUMUYECKOr0 3KCNepumMeHTa B (POpMe 3anncu ypaBHeHWUIA COOTBETCTBYIOLLMX
peakuuii 1 (hopMynMpoBaTh BbIBOALI HA OCHOBE 3TUX pPe3y/bTaTos;

- YMEeTb aHaM3MpoBaTb XUMUYECKYHD WH(OpMaLUio, MOMyvyaemyro U3
pasHbIX MCTOYHWMKOB (CPEeACTB MAacCcoBOW WH(opMaummn, ceTb VIHTEpHeT u
Apyrue);

- BNafeTb OCHOBHbIMW METOAaMM Hay4yHOro MO3HaHUA BeLecTB MU
XUMUYECKUX  SBMEHWIA  (HabnoaeHWe,  U3MEPEHME,  3KCMEPUMEHT,
MOAEe/IMPOBaHue);

- YMeTb NPOBOAUTL pacyeTbl MO XUMWUYECKUM (opmynaMm U ypaBHEHWUAM
XUMUYECKMX — peakuMid  C  WCMOSb30BaHMEM  (DU3NYECKUX  BESINYVH,
XapaKTepu3yoLWwmx BeLecTBa C KONMYECTBEHHOW CTOPOHbI: MaccChl, 06beMa
(HopMasibHble  YCMOBWSA) ra3oB, KO/MMYeCTBA BeLUeCTBa; WCMNOMb30BaTb
CUCTEMHblE XUMUYECKME 3HAHUA O/1F MPUHATUS PeLUeHUA B KOHKPETHbIX
YXU3HEHHbIX CUTYyaLMAX, CBA3aHHbIX C BELLECTBAMU N UX NMPUMEHEHMEM



OK 04.
AdpexTnBHO
B3aVMOJENCTBO
BaTb U
paboTaTtb B
KOJINEKTMBE U
KOMaHze

OK 07.
CopeicteoBaTtb
COXpPaHEeHMIO

OKpYy>XKatoLLei

- FOTOBHOCTb K CaMOopa3BUTHIO,
CaMOCTOATE/IbHOCTN U CaMOONpeseNieHuHo;
-0BnafieHve HaBbIKaMu y4yebHo-
nccneaoBaTeNnbCKoM, MNPOEKTHON W couuanbHOM
LeATENbHOCTH;

OBnageHune YHUMBEpPCa/IbHbIMU

KOMMYHUKaTUBHbIMW JeACTBUSMM:

6) coBMecTHas AeATeNbHOCTb:

- MNOHMMaTb W WCNONb30BaTb MPeMMYLLECTBA
KOMaHAHOW 1 NHAMBUAYaNIbHO paboThl;

- NPUHMMATb LM COBMECTHOW [esTeNbHOCTH,
OpraHv3oBbIBaTb ¥ KOOPAUHMPOBATL AENCTBUS MO
ee [OCTWKEHMWIO: COCTaB/ATb MnaH [AencTBun,
pacnpegensaTb poav ¢ y4eTOM MHEHWUIA Y4aCTHNKOB
06CcyxaaTb pe3ynbTaTbl COBMECTHOM paboThl;

- KOOpAMHMpOBaTb W BbINOMHATL paboTy B
YCNOBUAX peaibHOro, BUPTYa/IbHOTO 7
KOMOMHMPOBAHHOTO B3aMMOLENCTBUS;

- OCYLLEeCTBNATb MO3UTUBHOE CTpaTermyeckoe
noBefeHNe B Pas/IMYHbIX CUTyauusax, NPOSBAATH
TBOPYECTBO 1 BOOOPaXKEHWE, ObITb MHULMATUBHbIM
OBnageHve yHUBepCa/IbHbIMU PerynsiTUBHbIMA
LEeNCTBUAMMU:

) NPUHATKE Cebs 1 APYrnX NOLeN:

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

- MpW3HaBaTb CBOe MpaBO W MpaBO APYruX Moaen
Ha OLLIMOKW;

- pa3BmBaTb CNOCO6GHOCTb MOHUMATL MUP C
Mo3nLMKN APYroro YenoBeka;

B 06/1acTV 3K010rMYecKoro BoCNnTaHus:

- C(hOPMMPOBAHHOCTb 3KO/IOrMYECKON KyNbTypbl,
NMOHVMaHWe B/IMSAHUSA COLMa/IbHO-3KOHOMMUYECKNX
MPOLECCOB  Ha  COCTOSIHME — MPUPOLHOM  W©

- YMeTb NJaHWpoBaTb W  BbIMNOMHATb  XUMWYECKUA  3KCMEPUMEHT
(MpeBpalleHNs OpraHUYecKMX BeLLeCTB NPV HarpeBaHuKW, MosyveHue
3TWNEeHa N M3YYeHUe ero CBOMCTB, KAaYeCTBEHHblE peakumMn Ha anbierugsl,
Kpaxmasi, YKCYCHYK KWCMOTYy; [eHaTypauus OenkoB nNpu HarpeBaHuu,
LBETHble peakumMn 6efikoB; MNPOBOAWUTL peakuMM WOHHOro 06MeHa,
onpefensaTb cpedy BOAHbIX PacTBOPOB, KaYeCTBEHHbIE pPeakLMn Ha cy/bgaT-,
KapboHaT- M X/IOPUL-aHUOHbI, HA  KaTMOH  amMMOHWS;  pellaTtb
3KCNepuMeHTa/IbHble 33Jayn no Temam “Metainbl” n "HemeTtanibl™) B
COOTBETCTBUM C MNpaBWnaMn TEXHUKM 6e30MacHOCTM Mpu obpalieHnn C
BelecTBaMu 1 labopaTopHbIM 060pYA0OBaHMEM; MPeACTaBATb pPe3y/bTarhl
XUMUYECKOr0 3KCNepuMeHTa B (pOpMe 3anuncy ypaBHEHUIA COOTBETCTBYHOLLNX
peakuuii 1 (hopMynMpoBaTh BbIBOAL! HA OCHOBE 3TUX Pe3y/bTaToB

- chopMupoBaTh  MPEACTaBMEHMS: O  XMMMWYECKOW  COCTaBAsIHOLLEN
eCTECTBEHHOHAYYHO/ KapTWHbl MMPa, PO XUMUWM B MO3HAHUW SIBNEHWIA
npupoabl, B  (hOPMUPOBAHWM MbILLIMIEHUS W KYNbTYpbl JIMYHOCTH, €€
(YHKLMOHANbHOW rPaMOTHOCTM, HeOBX0AMMON ANs PeLLeHUs NPaKTUYECKMX



cpeasl, COLIMANILHOM  Cpenbl, OCO3HaHWe IO0ANBHOTO | 3a7a4 U 3KOJOTUYeCKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY 3J0POBBIO U
pecypcocOepex | XxapakTepa SKOJIOIHYECKHX MpoOeM; MIPUPOAHOI Cpene,
€HHIO, - TJIAHUPOBAHWE W OCYINECTBJICHUE NEWCTBUH B | - yMeTh COONMIONATH MPABUJIA SKOJOTUYECKH LENeCOO0Pa3HOro MOBEACHUS B
MPUMEHSTh OKpyKaloIllel cpele Ha OCHOBE 3HAHUsS MeJiel | ObITy U TPYAOBOH AEATENbHOCTH B LESIX COXPAHEHHsI CBOETO 37I0POBBbS U
3HaHUS 00 YCTOHYMBOIO Pa3BUTHs YEJIOBEUECTBA, OKpY>Karolleil NpUPOJHON Cpelbl, YUUTHIBATH OMACHOCTb BO3ACHCTBHUS Ha
W3MEHECHUHU AKTUBHOE HEMPUATHE [EWCTBUN, MNPUHOCIUIMX | KUBbIE OPraHU3Mbl OMPEACICHHBIX BEIIECTB, MOHMMAasl CMBIC] MOKa3aTels
KJIMMATa, BpeIl OKpY Karollen cpene, MpeaeabHON JONMYyCTUMON KOHLUEHTPALMU
MIPUHLIUIIBI - yYMEHHE MPOTHO3UPOBATh HEOJATOMPUSTHBIC
OepesKIMBOro SKOJIOTUYECKHE TMOCIEACTBUS MNPEeANPUHUMAEMbIX
MIPOU3BOACTBA, | ACHCTBUH, IPENOTBPALIATh UX,
s¢pexTuBHO - pacIpeHne OTIbITa NEeATEeIbHOCTH
NENCTBOBATb B | SKOJOTHYECKOH HAMPAaBJICHHOCTH,
Ype3BbIYANHBIX | - OBJIAJICHHE HABBIKAMU yueOHO-
CHATYaLUsAX HCCIIEIOBATENILCKON, MMPOEKTHON M COLIMAJIbHOMN
NEATENbHOCTH,
IIK 3.3. Ymenns: O0ecrieunBaTh BHIIIOTHEHUE 3a0aHAN 3HaHuA:
OHpC,Z[GJ'IHTb MaTCpUaAIbHBIMU pCCypCaMu -,Z[CI\/'ICTBYIOH.II/IC JIOKAIIbHO-HOPMATUBHBIC aKThI IIPOU3BOACTBA, PCTYIUPYIOIINUC
HOTp€6HOCTb B HpOI/ISBO,Z[CTBeHHO-XOSHI\/'ICTBGHHYIO ACATCIPHOCTD.
MaTEPHANBHO- -OTPacICBEIC TPHUMEPHI NYUIICH OTCUCCTBCHHOH U 3apyOe:KHONW NPaKTHKH
TCXHHYCCKOM OpraHMU3aLHy TPYAA.
o0ecreueHIN
PCMOHTHBIX,
MOHTAKHBIX H
HAJIaJOYHBIX
pabot
MPOMBIIIIJICHHOT

0 000py,J0BaHUs

Texymuii KOHTPOJIb MPOBOAUTCS B (POpMe HAOTIOIEHUS, OLIEHKH MPABIJIBHOCTH BBITIOJTHEHHSI TECTOBBIX 33MaHHUI U MPAKTHYECKUX PaboT.
dopma mpoMesKyTOUHOH arrecTaru — nudepeHIIMPOBaHHbIN 3aUeT.




3. CTPYKTYPA U COJAEP)KAHUE YYEBHOU JUCIUILITAHBI

3.1. O6bem yueOHOI AMCUMIIIMHBI U BUABI Y4eOHOIl padoThI

Bun yueOHoii paGoTbl

O0BeM B yacax

O0bem o0pa3oBaTebHOI NPOrpaMMbl AUCHUITIHHBI 70
B T.4.

OcHoBHoOe conep:RkaHHe 68
BT 4.

TeopeTuyeckoe oOydeHue 30
IpPaKTUIECCKUE 3aHATUS 28
nabopaTopHbIe 3aHSITHS 8
IIpodeccHoHATHHO-OPHEHTHPOBAHHOE COAePKAHME (COAEPKAHHE 5
NMPHUKJIATHOTO0 MOIYJIA)

BT 4.

TeopeTnyeckoe oOydeHue 2
CamocTrosTeabHas padoTa o0yuawmerocs 2

IpomexxyTounas arrectauus ( 1updepeHUnPOBAHHBIHN 3a4eT)




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

HaumeHoBaHue Conep:xxanue yueGHOro Mmarepuaia (0OCHOBHOE M NPO(PeCCHOHATBLHO-OPUEHTHPOBAHHOE), Ofnem 1acon dopmupyembie
PAa3/eJIoB U TeM JaGopaTopHbIe M MPAKTHYECKHE 3AHATHS, NPUKJIATHON MOYJIb KOMIETeHIHH
1 2 3 4
OcHoBHoOe coaep:kaHHe
Pa3zges 1. OCHOBBI CTPOEHHS BeeCTBA 10
Tema 1.1. OcHOBHOE conep:KaHue OK 01
Crpoenne atomoB | Teoperuueckoe odyueHue
XAMIECKHIX CoBpemeHHass Mopenb CTpoeHus: artoma. CHMBOJIMYECKHH SI3bIK XUMHU. XUMHYECKHHA DJIEMEHT.
SJIEMEHTOB 1 DnekTpoHHas KoHpurypanus aroma. Knaccupukanus XMMHYECKUX 3JIEMEHTOB (S-, p-, d-dmeMeHTbI).
fipupona BanenTHble ~ DNEKTPOHBI.  BaleHTHOCTb.  DJNEKTPOHHAs  MPUPOAA  XUMHYECKON  CBSI3H. 2
RS S DJIEeKTPOOTPULIATENLHOCTb.  Buabl XMMHYECKOH CBA3M (KOBAJE€HTHAs, WOHHAs, MeTalJMyecKas,
CBASH BOZOPOIHAS) U CLIOCOOBI €€ 0Opa3oBaHUsI
IpakTHyeckue 3aHsATHS
Pemenne 3amaHuii Ha UCHONB30BAHWE XUMHYECKOW CHMBOJIMKM M HAa3BaHMM COEIUHEHMH IO
HOMEHKJIATYPE MEKIYHAPOIHOIO COK3a TEOPETHYECKOM M MNPHUKIAIHON XUMHM M TPHUBHUABHBIX )
Ha3BaHUM JUI COCTABJIEHUsS] XMMHUUYECKHX (POPMYJT IBYXaTOMHBIX COENMHEHHH (OKCHUIOB, CYJNb(pUIOB,
TUZIPUIOB ¥ T.11.) ¥ APYTHX HEOPTAHUYECKUX COENUHEHHUM OTIEIbHBIX KJIACCOB.
[NpakTHuYeCKHe 3a7aHusl HA YCTAHOBJIEHHUE CBSI3M MEKY CTPOEHUEM aTOMOB XUMUUYECKHUX HJIEMEHTOB U
MEPUOINUECKUM M3MEHEHHUEM CBOMCTB XMMHUYECKHX JIEMEHTOB M MX COEIMHEHHH B COOTBETCTBHH C 2
nojoxkenueM lleprnoanueckoi CUCTEMBI
Tema 1.2. OcHoBHoOe cogepkaHue OK 01
Ilepnonuueckuii | Teoperuueckoe o0yueHue OK 02
3aKOH 1 TAOMNIR  |[Tepyonmeckas crcTema XHMIdeckux snemenTos 11, Meneneesa. DU3MUECKHii CMBICI
AW Menneneesa |[Teppopmueckoro saxona JIW. Mennerneesa. 3akOHOMEPHOCTH H3MEHEHHS CBOIMCTB XMMIUECKHX
3JIEMEHTOB, 00Pa3yEMbIX UMHU MPOCTHIX U CIIOMKHBIX BEIIECTB B COOTBETCTBUH C MOJNOKEHUEM )

XHUMHUY€ECKOro syeMeHTa B Ilepuoanueckoii cucreme. MUpoBO33peHUECKOe U HayYHOE 3HAUE€HUE
[lepuoanueckoro 3akona J{. M. Menaeneera. [Iporaossr 1. 1. Menneneera. OTKpbITHE HOBBIX

XUMHYCCKHX 3JICMCHTOB.




[NMpaKTnyecKune 3aHATUA

PeLleHWe NPaKTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKNX 3afaHNIn Ha XapaKTepu3aumio XMMUYECKNX
aNneMeHToB «MeTasnmyeckre / HemeTa/lIMYECKME CBOWCTBA, 3/1EKTPOOTPULATENBHOCTL XUMUYECKUX
3/1EMEHTOB B COOTBETCTBUM C UX 3/IEKTPOHHBIM CTPOEHMEM U MOSIOXKEHWEM B NEPUOLNYECKON CUCTEME
XUMMYecknx anemeHTos .M. MeHpaeneesa»

Pa3gen 2. XuMunyecKue peakumm

Tema 2.1. Tunbl
XUMUYECKNX
peakuuit

Tema 2.2.
DNeKTPoNUTUYECKa
A auccoumaums n
NOHHbIA 06MeH

OcCHOBHOe cofep>kaHune
TeopeTuyeckoe 06y4deHme

Knaccugukaums 1 TUnbl XMMUYECKUX peakLmin ¢ y4acTeM HeopraHM4Yeckux Bellects. CocTaBieHume
YPaBHEHWI peakLMil COeanHEHMS, Pa3NoXKeHns, 3aMeLLleHns, 0OMeHa, B T.Y. peakLuii ropeHus,
OKWCNEHNA-BOCCTAHOBNEHNS.

YpaBHEHUS OKNCNEHMA-BOCCTaHOBNEHUSA. CTeneHb OKUCneHnsi. OKUCNTENb U BOCCTAHOBUTENb.
CocTaBrneHve 1 ypaBHUBaHWE OKUC/IUTEIbHO-BOCCTAHOBUTE/bHBLIX peakuuii METOLOM 3/1EKTPOHHOIO
banaHca.

[NpakTnyecKune 3aHATUA

KonnmyecTBeHHble OTHOLLEHWSA B XUMUW. OCHOBHble KOJIMYECTBEHHbIE 3aKOHbI B XUMWUW U pacyeTbl Mo
YPaBHEHMAM XUMUYECKMX peakumid. Monb Kak eauHuua Konuuectsa BewlectBa. MonspHas Macca.
3aKOHbI COXpaHeHUs Maccbl W 3Heprumn. 3akoH ABorafpo. MonspHblil 06beM raszoB. OTHOCUTE/IbHAA
NNOTHOCTb ra3oB. PacuyeTbl N0 ypaBHEHUAM XUMUYECKUX peakuuil ¢ UCMONb30BaHWEM MaccChl, 06bema
(HopMmasibHbIe YCI0BKA) ra3oB, KOMMYeCTBa BeLLecTBa

OcCHOBHOE cofep>kaHue

TeopeTnyeckoe 06yyeHne

Teopus 3NeKTPONMTUYECKO auccoumaunn. VIoHbl. DNEeKTPOUTbI, HEe3NeKTPONUTbI. Peakumum MOHHOro
obmeHa. CocTaB/ieHWe peakumii MOHHOro 0bMeHa MyTeM COCTaB/IEHWUS WX MOJHLIX U COKpaLeHHbIX
MNOHHbIX YpaBHEeHWn. KMCNOTHO-OCHOBHbIE peakumn. 3afiaHns Ha COCTaB/IEHNE NOHHBIX peakLmii
JTabopatopHble 3aHATUA

JlabopaTopHas pa6oTa “Tunbl XUMUYECKNX PeaKLNIA”.

WccnegoBaHue TMNOB (MO COCTaBY M KOIMYECTBY MCXOAHbLIX M 06pa3yroLLMXCS BELLECTB) U NPU3HAKOB
XUMUYECKNX peakumid. MpoBeaeHve peakumii NOHHOTO 06MeHa, onpefenieHre cpefbl BOAHbIX
pacTBOpPOB. 3alaHNsA Ha COCTaB/IEHME NOHHBIX peakLuii

oK 01

oK 01
OK 04



Pazaen 3. CTtpoeHue u CBOHCTBA HEOPTAHUYECKHX BelIeCTB 14
Tema 3.1. OcHOBHOE conep:KaHue OK 01
Knaccuduxauus, | Teoperuueckoe o0yuenue OK 02
HOMCHKIATYPA M [Tpenmer neopranuueckoii xumun. Kiaccu(pukaiys HeOPraHH4eCKHX BeIecTs. IIpocThie i CIOXKHbIE IIK 3.3.
CTPOCHHE BemecTBa. OCHOBHBIE KJIACCHI CIIOXKHBIX BEUIECTB (OKCHUABI, THIPOKCHUIBI, KHCIOTHI, COJH). B3anMocBs3b
HEOPTaHMICCKUX | yeopranuueckux BeleCTB. ArperaTHble COCTOSIHIS BelnecTsa. Kpucramimueckue u aMopdHble
BEICCTB BEIIECTBA. TUIBI KPUCTAITMYECKUX PELIETOK (ATOMHAs!, MOJIEKYJISIPHAS, HOHHAS!, METAJUINIECKAst). 2

3aBHCUMOCTb (PU3NUECKHUX CBOICTB BEIIECTBA OT THIA KPUCTALUTMUECKOH PeIeTKH. 3aBUCUMOCTh

XHMHUYECKOW aKTUBHOCTH BEIECTB OT BUJa XUMUYECKOMN CBA3U U TUINA KPUCTAIIINYECKON PEIIETKH.

IIprunHEl MHOrOOOpa3Hst BEIIECTB

pakTnyeckue 3aHaATHSA

Pemenne npakTudeckux 3aJaHui Mo Kjaccu(UKaui, HOMEHKJIATYpe U XUMHUYECKUM (HopMysiam

HEOPTraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB (YrapHBIH ras, yriIeKUCIbIA ra3, aMMHUaK, rameHast

U3BECTbh, HETALICHAS N3BECTh, MUTHbEBAS COAA U IPYTHX): HA3BIBATh U COCTABIISITH (POPMYJIBI XUMHUECKUX 2

BELLECTB, ONPEAEIATh NPUHAAJIECIKHOCTD K KJIACCY.
Tema 3.2. ®usuxo-| OcHOBHOE cogep:KaHHe OK 01
XUMHYECKUE Teoperuueckoe o0yueHue OK 02
CBOHCTBA Mertannbl. Hemeramner Obuiue pusnueckie U XUMHYECKHE CBOICTBAa MeTasuioB. CriocoObI MONTyUeHHsI. 0K 3.3.
HEOPTraHUYECKUX  |3HaueHWe METAJIOB M HEMETAJIOB B MPUPONE M JKU3HENEATEIbHOCTH 4YEJOBEKA W OPTaHU3MOB.
BCIICCTB Kopposust MeTaioB: BUIbI KOPPO3UH, CHOCOOBI 3alIUThl METAUIOB OT Koppo3uu Kiaccudukarmus u 5
Mnenrupuxanus HOMEHKJIaTypa COEAWHEHUN HEMETAJJIOBXHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHX
HEOPraHMYECKUX  |pemiecTB (OKCHUAOB, THAPOKCUAOB, KHCIIOT, COJNEW W 1p.). 3aKOHOMEPHOCTH B W3MEHEHHH CBOHCTB
BCILECTB MIPOCTHIX BELIECTB, BOAOPOAHBIX COEAUHEHUN, BBICIINX OKCUAOB U THAPOKCUAOB

IpakTnyeckue 3aHsATHS

CocraBieHue ypaBHEHMM XMMHUYECKHUX PEAKLUI C y4acTHEeM IMPOCTBIX M CJIOXHBIX HEOPraHUYECKHX

BEIIECTB. META/JIOB U HEMETAJJIOB, OKCHIOB METAJUIOB, HEMETAJUIOB M aM(pOTEPHBIX 3JIEMEHTOB, )

HEOPraHMYECKUX KHUCIIOT, OCHOBaHMH U aM(OTEPHbIX T'HAPOKCHAOB, HEOPTaHUYECKUX COJICH,

XapaKTePU3YIOIINUX UX CBONWCTBA.

Pemennie mpakTUKO-OPUEHTHUPOBAHHBIX TEOPETHYECKMX 3aJ4aHUI Ha CBOMCTBA, COCTAB, MOJIy4EHUE H

Oe30macHOe UCIONb30BAaHUE BAKHEHININX HEOPraHMYECKHMX BEUIECTB B OBITY W IPAKTUYECKOH 5

JACATCJIIbBHOCTH YCJIOBCKA




Pazgen 4.

Tema 4.1.
Knaccugumkaums,
CTpOeHMe n
HOMEHK/aTypa
OpraHnyeckmnx
BeLLeCTB

JabopaTopHble 3aHATUS

NabopaTopHas paboTa «aeHTudnKaumna HeopraHMYeCKnX BELLECTB.
PelleHne 3KCMepuMMeHTasIbHbIX 3afa4y Mo XMMWYECKMM CBOWCTBaM METAa/INIOB M HEMETaI0B, MO
pacno3HaBaHWIO W MOYyYeHUO COeAMHEHWNIA METa/1/I0B 1 HEMETa/I/IOB.

JabopaTopHas paboTa «/aeHTUmKaLms HeopraHUYeCcKMX BELLLECTB.

NaeHTU(MKaLMS HEOPraHUYECKMX BELUECTB C MCMOMb30BaHUEM WX (PU3NKO-XMMUYECKUX CBOICTB,
XapaKTepHbIX KayeCTBEHHbIX peakumii. KayeCcTBeHHble peakuMn Ha cynbgaT-, KapboHaT- ¥ Xnopwi-
aHVOHbI, HA KaTUOH aMMOHMUS

CTpOeHMe 1 CBOICTBA OPraHNYeCKNX BELLECTB

OCHOBHOEe coaepyKaHue

TeopeTnyeckoe 06y4deHme

MosiBNeHMe 1 pa3BUTUE OPraHNYECKON XMMUN KaK Hayku. [peaMeT opraHMyeckom xummum. MecTo u
3HaYeHNe OpraHNYecKon XMMUN B CUCTEME ECTECTBEHHbIX Hayk.

XMMMYeCcKoe CTPOeHMe Kak MOPSOK COeAuHEHWMsI aTOMOB B MOMEKYNe COrMacHO WUX BaNeHTHOCTMW.
OCHOBHbIE MOMOXEHUA TEOPUM XMMUYECKOTO CTPOEHUS OpraHMyeckux coeauHeHuii A.M. ByTneposa.
YTrNepofHblii CKeneT OpraHM4ecko MoneKy/bl. 3aBUCMMOCTb CBOWCTB BELLUECTB OT XMMWUYECKOro
CTPOEHMSI MONeKyn. 3oMepusi 1 N30Mepbl.

MoHATME O (yHKUMOHanbHOW rpynne. Paavkan. [MpuHUMNbI - KNnaccUUKaLUmMnm — OpraHMyecKmx
coeiuHeHWn.  MexayHapoiHas HOMeHKNaTypa W NpUHUMNbLI  HOMEHKNATypbl  OpraHMYeckux
coeuHeHnin. oHATMe 06 a30TcoAepXKalllMX COeAMHEHWSX, OMONOrMYEeCcKM aKTUBHbIX BELLECTBaX
(yrneBopax, >upax, Oenkax W fAp.), BbICOKOMONEKYNSPHbIX COeAMHeHMAX (MOHOMEP, MOANMep,
CTPYKTYPHOE 3BEHO)

[NpaKTnyecKune 3aHATUA

HomeHKnaTypa OpraHuMYecKMx COEAUHEHWI OTAENbHbIX KAacCoB (HACbILEHHbIE, HEHACbILEHHbIE W
apoMaTuyecKme YrneBoAopoAbl, CivPTbl, (PEHOMbI, anbAernapl, KeTOHbI, KapbOHOBble KWUCMOTbI U Ap.)
CocTaBneHMe MOMHbIX M COKPALEHHbIX CTPYKTYPHbIX (DOPMYy/n OpraHMYecKmxX BELUECTB OTAENbHbIX
KNMaccoB, WUCMOMb3ysi UX Ha3BaHUS MO CUCTEMATUYECKON W TpUBMANbHON HOMeHKNaType (3TWneH,
aLeTuneH, rauuepuH, eHon, dopmanbaerng, YKCyCHas KucnoTa, FAvuMH). PacueTbl NpoCTenLuein
(hopMynbl OpraHNYecKor MOMeKy bl, NCXOAs M3 3/IEMEHTHOr0 cocTasa (B %)

2
2
24
oK 01
MK 3.3.
2
2



Tema 4.2.
CaoiicTBa
OpPraHUYECKHUX
COeUHEHUH

OcHoBHoOe cogepkaHue

TeopeTnueckoe o6yueHue

Tema 4.2.1. OuU3NKO-XMMHYECKHE CBONCTBA OpPraHUYECKUX COEAMHEHUH OTAENIBHBIX KJIACCOB
(ocobenHOCTH KiIaccU(UKAMK W HOMEHKJATYpbl BHYTPH KJacca, TOMOJIOTMYECKHH psin U obmas
bopmyna; nzomepusi, pU3NIECKHE CBONCTBA, XUMHUYECKHE CBOMCTBA, CIIOCOOBI OJIYUYEHHS):

Tema 4.2.2. npenenbHbIe YIIIEBOAOPOABI (AKaHbI M IMKJIOANKAaHbI). | OpeHHe MeTaHa Kak OJIUH U3
OCHOBHBIX HMCTOYHHKOB TeIJIa B MPOMBIIUIEHHOCTH U ObITy. CBOWCTBA MPHUPOIHBIX YIJIEBOAOPOIOB,
HAXOXKJEHUE B MPUPOIE U MPUMEHEHUE aJKAHOB,

— HempenenbHble (aIKeHbI, AJKWHBl W aJKAJAWEeHb]) M apOMATHYECKHe YIIeBOIOpPOAbl. | opeHue
ALETUJIEHA KaK UICTOYHUK BBICOKOTEMITEPATYPHOTO TJIAMEHH JJIs CBAPKHU U PE3KU METAJIJIOB

Tema 4.2.3. kuciaopoaconepkalyue CoOeMHEeHUs (CIUPTHI U (PeHONBI, KapOOHOBBIE KHCIOTHI U 3(HpHI,
aAnpACTuabl U KCTOHBIL, KHPHI, er'IeBOI[bI). HpaKTI/ILIeCKOe NPUMEHCHUEC OTUJICHIJIMKOJIA, TJIULEPHHA,
¢denona. Ilpumenerne Gpopmanpaernia, aneTalbAeruia, YKCyCHONH KUCIOThL. Mbla Kak COJIM BBICIIMX
KapOOHOBBIX KHCIOT. MoroIue CBONCTBA MbLIA

Tema 4.2.4. a30Tconepkaline COeNMHEHUS (AMUHBI 1 aMUHOKHCIIOTHL, OeKu). BricokoMonekynsspHbIe
COoeANHEHUs] (CHHTETUYEeCKHe M OMOJIOTHUECKU-aKTUBHBIE). MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO.
INommMepu3aryst STUIeHa KaKk OCHOBHOE HAIPABJICHNUE €T0 HCIIOIb30BAHMSL

I'eneTndeckas CBsI3b MEXKAY KIaCCaMH OPTaHMYECKUX COSIMHEHUI

IpakTnyeckue 3aHaATUSA

CBolicTBa OpraHMYeCKUX COEANHEHUN OT/IENbHbBIX KJIACCOB. 3a/1aHMsI Ha COCTABIIEHHE YPaBHEHUM

XHMHYECKUX PEAKLMN C y4aCTHEM OPTaHMYECKUX BEIECTB HA OCHOBAHUM UX COCTAaBA U CTPOEHUS

CocrasneHnue cxeM peakuuii . PelieHne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3a/laHui Ha
CBOICTBA OPraHUYECKUX COENMHEHUN OTAEJbHBIX KJIACCOB

JlaGopaTopHas padora

Jlaboparopnas pabota “IIpeBpalieHust OpraHMUECKUX BEINECTB MPH HATPEBAHUH'".
IlonyueHnne 5TUneHa U U3y4eHUE €ro CBONCTB. MoaenupoBaHue MOJIEKYJI U XUMUUYECKUX NPEBPaLeHUN
Ha NpUMepe 3TaHa, STUJICHA, aLeTHJIEHA U Ap.

OK 01

OK 02

OK 04
IIK 3.3..




Tema 4.3.
NaeHTumKaLms
OpraHn4ecKmnx
BELLIECTB, WX
3HauYeHwue U
npUMeHeHWe B
ObITOBOW U
NMPON3BOLACTBEHHOM
[eAaTeIbHOCTH
yesioBeka

Pazgen 5.
CKopocTb
XUMUNYECKUX
peaxLui.
X1Munyeckoe
paBHOBeCKe

NabopatopHas paboTa “IpeBpaLLeHNst OpraHNYeCcKMX BELLECTB Mpu HarpesaHumn'.
MMonyyeHne aTUNEHA U U3yYeHMe ero CBOMCTB. MoaenmpoBaHme MONEKY Y XUMUYECKUX MPeBpaLLeHNT
Ha NpumMepe aTaHa, 3TUNeHa, aueTuIeHa 1 ap.

OcCHOBHOE cofep>kaHue
TeopeTnyeckoe oby4eHne

Tema 4.3.1. BuoopraHuyeckne coegunHeHusi. [MpuMeHeHWe W GUONOrMYecKas pPonb Yr/IEBOAOB.
OKuCneHne YrneBOfOB - WCTOYHWMK 3HEPrum H>KMBbIX opraHusmoB. O61acTM  NpUMeHeHUs
amuvHOKMCNOT. [lpeBpalleHns 6enKOB MWLM B OpraHusMe. buonorvyeckne (yHKUMM Genikos.
Buonornyeckne ¢yHKUMM HKMPOB. PONb OpPraHUYeckom XuUmMuuM B peLueHur MpobnaeM MuLLEBON
6e3onacHoOCTH

Tema 4.3.2. Ponb OpraHMYecKOn XUMWUWM B PeLLEHUM MNPOGMIEM 3HEpreTMyeckon 6e30racHoOCTH, B
PasBUTUN MeAMLUMHbI, CO34aHUM HOBbIX MaTepuasioB, HOBbIX WMCTOYHWKOB 3Hepruv (anbTepHaTUBHbIE
NCTOYHUKWN 3HEPTUN).

JabopaTopHble 3aHATUA

JabopaTopHast paboTa: “aeHTU(MKaLMS OpraHUYeCKNX CoeIMHEHNI OTAENbHBIX K1accoB”
[JeHatypauna Genka npu HarpesaHWW. LiBeTHble peakuuu 6GenkoB. BO3HWMKHOBEHME aHaIMTUYECKOro
CUTHaIa C TOYKM 3PEHUA XMMUYECKMX MPOLECCOB MNPU MNPOTEKAHUW KayeCTBEHHOW peakuumu,
No3BONAIOLLENA NAEHTUDULMPOBATL NPeA/I0XKEHHbIE OpraHNYecKme BelecTsa

KuHeTn4veckme 1 TepMOgNHaAMNYECKNe 3aKOHOMEPHOCTY NPOTEKAHNSA XMMUYECKUX peaKLmii
OcHoBHoOe cofiepXaHue

TeopeTnyeckoe 06y4deHme

CKOpoCTb peakumn, ee 3aBMCMMOCTb OT Pas/IMYHbIX (PAKTOPOB: MNPMPOAbI pPearvpyrowmx BeLLECTB,
KOHLUEHTpaLUMK pearnpyrowmx BeLlecTB, TemnepaTypbl M NAOWAAM peakuUOHHOW MOBEPXHOCTU.
Tennosble 3QdeKTbl XMMUYECKUX PeakLMii. DK30-U 3HAOTEPMUYECKME, peakLN.

O6paTMMOCTb peakuuii. XUMUYECKOE PaBHOBECME W €ero CMELEeHWEe Moa AeCTBMEM Pas3INYHbIX
(haKTopOoB (KOHLEHTpauus peareHToB WM NPOAYKTOB peakuun, AaBneHue, TeMneparypa) Ans co3gaHns
ONTUMasbHbIX YC/OBUIA NPOTEKAHMS XMMNYECKUX npoLeccoB. MpuHuun e LLaTtense

[NpakTnyecKune 3aHATUA

PelleHMe 3alaHNI1 Ha aHan3 (HaKTOPOB, BUSIKOLLMX Ha M3MEHEHME CKOPOCTU XMMUYECKOW peakumu, Ha
npuMeHeHne npuHuMna Jle-LLatenbe [Ana HaxoXAeHWs HanpasfeHWs CMELLEHUA  paBHOBECUA
XMUMUYECKON peakLmmn 1 aHanm3 (hakTopoB, BANAIOLWMX Ha CMELLIEHNE XMMUYECKOr0 paBHOBECUS

oK 01
OK 02
OK 04
MK 3.3.

oK 01
OK 02
MK 3.3.

oK 01
OK 02
MK 3.3.



Paszaen 6. PacTBOpbI 6
Tema 6.1. OcHoBHOe conep:kaHue OK 01
HousTue o Teopernueckoe obyueHue OK 02
pacTBopax. PactBopenne kak ¢msuko-xumudeckuii npouecc. PactBopel. CriocoObl MPUTOTOBJIEHUS PACTBOPOB. OK 07
Hccnenosanue
CBOTCTB PACTBOPOB PaCTBOpHM?CTb. MaccoBasg [oysi  pPacTBOPEHHOIO  BELIECTBA. CMbICj‘I MoKasareys MNPeaeabHO 2 K 3.3.

JOIyCTUMON KOHLIEHTPALIMH U €r0 UCTIOJIh30BAHUE B OIIEHKE HKOJIOTHIECKOH 0€30MacHOCTH.

IpakTnyeckue 3aHaATUSA

Pemenne nmpakTHKO-OPHEHTHPOBAHHBIX PACUETHBIX 33JaHHMI HA PACTBOPHI, HCIIOJIb3yeMble B OBITOBOH H )

IIPOU3BOJICTBEHHON AESITEIbHOCTU YEJIOBEKA

JlaGopaTopHbie 3aHATHS

Jlaboparopuast pabota «IIpuroroBieHne pacTBOPOBY.

[IpurorosneHne pacTBOPOB 3aJaHHON (MaccoBOH, %) KOHLEHTpauHH (C MPaKTHKO-OPUEHTUPOBAHHBIMHU 2

BOIPOCAMH) U ONPEENIEHHE CPEIbl BOIHBIX pacTBOPOB. Pemenne 3a1ay Ha MPUrOTOBJIEHHE PACTBOPOB

CamocrosiTesibHAsE padoTa o0yuaromerocsi 5

ITonroroeka k nuddepeHInPOBAHHOMY 3a4ETYy.
IIpodeccuoHaNbHO-OPHEHTHPOBAHHOE cOAEePKaHHe (COAePKAHHE MPHUKIATHOTO MOIYJIs1)
Paznen 7. Xumust B GbITY U IPOU3BOACTBEHHOM JEATEILHOCTH Y€J10BEKA 2 OK 01
Xumust B ObITY U _|OcHoBHoe conepxanune OK 02
TIpOU3BOCTBCHHOM Teoperuueckoe o0yueHue OK 04
ACATCILHOCTH Hogetitme noCTHkeHNS XUMUYECKOW HAYKHU U XUMUYECKOU TEXHOJOTHH. PONlb XUMUU B oOecrieueH uu OK 07
Hesioseka SKOJIOTUYECKOM, SHEPTETHIECKON U MUIEBON O€30MaCHOCTH, PA3BUTHH MEIUIIUHBI. 2 IIK 3.3.

IIpome:xxyTouHnasi arrecTanusi o gucuunnHe (AuddepeHUHPOBAHHDBII 3a4eT)

Bcero

70




IlpumepHasi TeMATHKA HHAUBHAYAJBHBIX IPOEKTOB:

1. broreHHbIe 3JIEMEHTHI

2 BivsiHue CIUPTHBIX HAMMUTKOB HA JIEHATYPaLioO OEITKOB

3. MunepanbHble yAOOpeHUs

4 HaHOTEXHOJIOTHHU B XUMUH

5.Posib XUMHUH B JICYEHUHU OHKOJIOTUYECKUX 3a00JIeBaHUN

6. XuMH3a1us ;KUBOTHOBOJICTBA

7.KucnoTHble OCaIKU: UX MPUPOA U MOCIEICTBUS

8. XUMHUYECKHE CPECTBA 3AlUThI PACTCHUN

9.IInacTUKOBOE OKHO 3a U IPOTUB

10.I'uruennueckre 1 KOCMETUUECKHUE CPENCTBA

11.Opranndeckue ynoopeHus

12.Jlomonocosckue mecta [letepOypra

13.Cunre3 ®@umiepa — Tporniia kak HCTOYHUK XUMHUYECKOTO ChIPbsI
14.OnpeneneHre HOHOB LIMHKA, KOOABTAa B CTOYHBIX BOJIAX XMMHUYECKOH
MIPOMBILIICHHOCTH

15.A30T B Halel KU3HH.



4. YCJIOBUSI PEAJTU3AIIAN YUEBHOM JTACIUILIUHBI
4.1. MaTepuajibHO-TeXHHYeCKoOe o0ecrneyeHHe y4eOHO JHCIHIIHHBI
Peanmzanmst mporpaMMsl IpeanoaraeT Hatmane yueOHbIX KaOHMHETOB
JlabopaTopusi opraHu4ecKoi, AHAJIUTHYECKOI, (PH3HNYECKOI H KOJJIOHUAHONH XUMUH
KommuiekT mebesn aist yueGHOro mpouecca.
Mynerumenuiinoe obopyaoBaHue. mnepeHocHOW  HOyTOyk  LenovoGS00 15.6 13/4096Mb/320
Gb/DVDru/ — 1 wr., nepenocuoit mpoekrop SONY XGA VPL EXS — 1 wit,, 3kpaH nepeHOCHOH Ha
CTOlKe — 1 mT.
[Iporpammuoeodecneuennie: 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: y4eOHO-MeTOaU4YeCcKue pa3padoTku konboHarpesarenp wise Therm — 1 mr,
snekrpoMarauTHas Memanka HI1-190 - 1 ., pa-meTpsl ph-150 MU - 2 mr., cymuabHBIN CTEHI IS
7a00paTOpHON TOCYABl - 2 LIT., CTOJ ANl HArpeBaTeNbHbIX NMPUOOPOB - | INT., aKBaAUCTHIIATOP
snekrpudeckuii 13-4 T3MOMU - 1 wr., mkad cymmabHbIA wise wen - 1 ., ciektogoToMerp DKpoc
I15-53008 - 1 T, aHamuU3aTop >KUAKOCTH - | INT., Bechl jadopaTopHble - | IOT., MHUKPOCKOIM
menuuuHckuit MUKMEJI-5 - 2 mwit., mkad BerrspkaoM [IB-YK-3KI - 1 mT., MydenbHas medb wise
Therm - lwr., xumuyeckuii MmemOpanHbiii Hacoc MZ2CN — 1 mT., CTON TUTPOBAJBHBIA - 1 MT., CTOJN
IEMOHCTPALMOHHBIH - 1 1T., cTOJ 1ab0paTOPHBIA MOEUHBIH - | MIT., CTOJX XUMHYECKUI MPUCTEHHBIH - 3
IIT., IKaQbI IJIs1 XPAHEHUs] PEAKTHBOB - 2 INT., CTOJ YYEHWYECKUH Uil XUM. KaOuHera- 14 mT., cTon
naboparopubiit st BecoB CJIB-11G - 1 mT., BUCKO3UMETp KanmnyuisipHbiid crekistaabil BIDK-1 - 1 i,
xoHaykromerp AHMOH-4120 - 1 wr., wratus and nunetok miactmaccosbiil [19-2910 - 1 wT., Bechl
aHAJTUTHYECKHE JJIeKTPOHHBIE Vibra - 1 .
4.2. UadopmaunonHoe obecneveHne y4eO0HOH JHCHUILIHHBI:
OcHOBHasl U JONOJHUTENIbHAS IUTEPATypa

NeNe Koamaectso
/I . SK3CMITIAPOB, UMCIOIIAXCS B
CITHCOK HCTIONMB3YEMOM TUTCPATYPHI
OHMOIHOTEKE, WA CCHITKA HA
9BC
OCHOBHA 1 JIMTEPATVPA
1. Hosommunckuii, 1. M. Opranuueckas xumust: yaeouuk qist 11(10) kmacca https://znanium.com/catalog/pr

0011c00pa30BaTeIbHBIX OpraHu3auil. Yriuy0aéaneii yposes: yueOuuk / M. | oduct/2007761
W. Hosommuckwii, H. C. Hosommackast. - 5-¢ uzg. - Mocksa: QOO "Pycckoe
cnoBo-yueOHuk", 2018. - 368 ¢. - (BPI'OC. MunoBarmonnas mkona). - [SBN
978-5-533-00447-3. - Texer: snexrponnsrii. - URL:
https://znanium.com/catalog/product/2007761

2 Pymzutuc, I'. E. Xumua. 10 knace. bazossiit yposens: yuebunk / I'. E.
Pymsuruc, ®@. I'. deapaman. - 9 uza. - Mocksa: UzgaTenscTBo https://znanium.com/catalog/pr
"Tpoceeuenue”, 2022. - 224 ¢. - ISBN 978-5-09-099536-8. - Tekcer: oduct/2090093
snektponHsiil. - URL: https://znanium.com/catalog/product/2090093

3 ®eaopos, C.B. Metoas! nporHozupoBanms KauecTsa Boawl [Dnektponnsii | https://e.lanbook.com/book/11

pecype]: yuebnoe nocobue / C.B. denopos, A B. Kyapssues. — Qmexrpon. | 3917
nmaH. — Cankr-Iletep6ypr: Jlanp, 2019. — 96 ¢. — Pexum goctyna:
https://e.lanbook com/book/113917

JOITOJIHUTEJIBHA A JIMTEPATYPA

1. EcrecrBosznanue. 10 kmacce (6a3oBbiii yposens): yueOuuk / O. C. I'abpuenss, | https://znanium.com/catalog/pr

N.T. Ocrpoymos, H. C. Ilypeimesa [u ap.]. - 10-¢ u3a., crepeoruriHoe - oduct/1923110
Mocksa: Ilpoceemienue, 2022, - 336 ¢. - ISBN 978-5-09-099577-1. - Tekcr:
snextpoHHbIi. - URL: https://znanium.com/catalog/product/1923110
https://znanium.com/catalog/product/1923116.

2. EcrecrBosznanue. 11 kmacce (6a3oBbiii yposens): yueOuuk / O. C. I'abpuenss, | https://znanium.com/catalog/pr

N. T'. Octpoymos, H. C. Ilypsimuesa [u ap.]. - 11-e u3x., ctepeotunHoe - oduct/1923116.
Mocxksa: [Ipoceemenue, 2022. - 288 c. - ISBN 978-5-09-099578-8. - Teker:
anexTpoHHsIH. - URL:.



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

JInieH3NOHHOE IPOrpaMMHOe OOecreueHne

NoeNe | IIpousBoaurenb Haumenosanue
/1
1 microsoft microsoft access (yiunensust Ne700524030);
2 microsoft microsoft office standard (muuensus Ne66059532 open
96044930zze1711);
3 microsoft microsoft project professional (snensus Ne700524030);
4 microsoft microsoftvisio professional (sunensust Ne700524030);
5 microsoft microsoft visual studio enterprise (uuen3us Ne700524030);
6 microsoft microsoft windows
7 ACKOH xkommnac-3d v17 (auuen3ust Ner-16-00168);




5. KOHTPOJIb 1 OLUEHKA PE3YJIbTATOB OCBOEHUNA ANCUUNTTNNHBI

KOHTpOslb M OUEHKA pe3ynbTaTOB  OCBOEHWSt  Y4YeOHOM  AMCUMMAMHBI - OCYLLECTB/SETCS
npernogaBaTeNieM B MPOLIECCE MPOBEAEHWSI MPAKTWYECKMX 3aHATUIA M 3alMTbl MPAKTUYECKMX paboT,
TECTMPOBaHWS, a Takxke BbIMOTHEHS 00YYatOLLMMIACS, YCTHbIX OMPOCOB.

Tunbl OLEHOYHbIX
Ne OK/MK Mogynb/Pasgen/Tema  PesynbTaT 06y4eHuUs 4

MeponpuATUiA
I OcHOBHOe coaepykaHue
1 dopmMynmpoBaTh

Pasgen 1. OcHoBbI PMynnp

6a30Bble NOHATUSA U
CTPOEHNSA BeLLleCTBa

3aKOHbI XMUK

11 OKO01 CTpoeHue aTomMOB CocTaBnatb Xxummyeckne 1 TecT «CTpoeHWe aTOMOB

XUMUYECKNX 3N1EMEHTOB  (DOPMY/Ibl COEANHEHWUI B XUMUYECKUX 3/IEMEHTOB Y
1 NpMpoSa XMMUYECKOM COOTBETCTBUM CO NpUPoAa XMMUYECKOIA CBA3N.
CBA3M CTEerneHbI OKMC/IEHNA 2. 3ajja4n Ha cocTaB/ieHue

XUMUYECKMX 3MIEMEHTOB,  XMMMUYECKUX (HOPMY

NCXOASA U3 B/IBHTHOCTM 1 [IBYXaTOMHbIX COEAVHEHWI

3NEKTPOOTPULATENBHOCTN  (OKCMAOB, CYNb(UAOB, rMAPVUA0B
NnT.M).
3. 3ajlaHnAa Ha 1cnonb3oBaHMe
XUMUYECKOW CUMBOJTNKN U
Ha3BaHWIN CoeAUMHEHNIA NO
HOMEHK/1aType MeXAyHapOoLHOro
COHO3a TEOPETUYECKOIA 1
NPUKNaAHON XUMUU 1
TPUBUA/IbHBIX Ha3BaHUA 4ns
COCTaB/IEHWNSA XMMUYECKMX
(hopMyn ABYXaTOMHbIX
CoefIMHeHUIA (OKCKAOB,
CyNb(MA0B, MMAPVAOB U T.MN.) U
APYrnxX HeopraHMYecKnx
COeIMHEHWNIA OTAENbHbIX K/1accoB

12 OKO01 MeprognyecKnii 3aKoH U XapakTepusoBaTb 1 TecT «MeTtannuyeckue /
OK 02 Tabnumua A.N. XVMWUYECKUNE 3NEMEHTbI B HEMETAN/IMYECKME CBOIACTBA,
MeHgeneeBa COOTBETCTBUU C KX 3MeKTPOOTPULATENLHOCTb 1
MOSIOXKEHVEM B CPOACTBO K 3N1EKTPOHY

NepUOANYECKON CUCTEME  XMMMUYECKMX 3/IEMEHTOB B
XUMWYECKUX I/IEMEHTOB ~ COOTBETCTBUE C UX 3M1EKTPOHHbLIM
0.1, MeHpeneesa CTPOEHMEM U MONOXKEHWEM B
NepuoaNYecKon cucteme
XUMMYeCKnx anemeHToB [.U.
MeHpeneesa».
2. [NpaKTnyeckue 3afaHna Ha
YCTaHOB/IeHWE CBA3W MeXay



Ne

2.2

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

O <, TvNbl XMNYECKNX

o o peakuuii
ANeKTpoNUTUYECKas

Pe3ynbTaT 06y4eHNs

XapakTepunsoBaTtb TUMbI
XUMUYECKUX peakumii

CocTaBnaTb peakuun
COeAVHEHNS, Pa3/IOKEeHUS,
06MeHa, 3ameLLeHus,
OKWC/UTE/bHO-
BOCCTaHOBUTE/bHbIE
peakLum

CocTtaBnaTb ypaBHEHUA

TwWnNbl OLEHOYHbIX
MeponpUATUIA

CTPOEHMEM aTOMOB XMMUYECKUX
3/1EMEHTOB M MEPUOANYECKUM
N3MEHeHVeM CBOMCTB
XUMUYECKNX 3/1EMEHTOB W UX
COEAVHEHWIA B COOTBETCTBUN C
NonoXeHnem Nepnoanyecko
cucTeme.

3. NpaKTUKO-OpMEHTUPOBAHHbIE
TEopeTnYecKume 3a4aHns Ha
XapaKTepun3aumnio XMMNUYecKnx
anemeHTOB: «MeTannunyeckue /
HeMeTa/IMYecKme CBOMCTBA,
3/1IEKTPOOTPULLATENILHOCTD U
CPOLCTBO K 3/1eKTPOHY
XUMUYECKNX 3/1eMEHTOB B
COOTBETCTBWE C UX 3NEKTPOHHbIM
CTPOEHUWEM U1 NOMOXEHNEM B
NepuoaNYecKoin cucteme
XUMUYECKNX 3/1EMEHTOB

O.1. MeHgeneesa»

1 3afgaun Ha cocTasneHue
YpPaBHEHWI peakuiA:

- COeAVHeHMs, 3aMeLLeHus,
Pa3NOXeHUs, 0OMEHa;

- OKUCNUTE/IbHO-
BOCCTAHOBUTE/IbHbIX peakLuii ¢
1CNOMb30BaHEM MeTOa
3NEKTPOHHOr0 6anaHca.

2. 3aja4M Ha pacyeT macchl
BeLecTBa Uv 06béma

rasos Mo 1U3BeCTHOMY KO/IMYEeCTBY
BELLIeCTBa, Macce Um 06bEMY
OAHOr0 M3 y4acTBYHOLMX B
peakLnn BELLECTB; PacyeThl
maccbl (06bEMa, KONMYecTsa
BeLLeCTBa) NPOAYKTOB peakumu,
ecn 0fHO U3 BELLECTB MMeeT
npuyMecu

1 3ajaHuAa Ha cocTaBiieHne



T
Ne OK/MK Mogyns/Pasgen/Tema  PesynbTat 06yyeHUs VInbl OLIHOAHBIX

MeponpUATUIA
ANCCOLMALIMS N NOHHBIA XUMUYECKUX peakLumm MOJIEKYMIIPHBIX N NOHHBIX
06MeH MOHHOro 06MmeHa ¢ peakUuin C y4acT1eM KUCOT,
yyacTvem OCHOBaHW 1 conei,

HeopraHN4ecKnX BeLLECTB YCTaHOB/IEHUE U3MEHEHUS
KUCMIOTHOCTU cpefpl
2. JTabopatopHas paboTta "Tunbl
XUMUYECKUX peakLmin™

3 Pasgen 3. CTpoeHune u  WccnepoBaTb CTPOEHUE U
cBolicTBa cBOKCcTBa
HeopraHNYyecKmnx HeopraHyecKmnx
BELLECTB BELLECTB

31 OKO01 Knaccndukauums, Knaccuduumposatsb 1 Tect «HomeHKnatypa v

MK 3.3. HomeHKnartypa u HeopraHuyeckune Ha3BaHue HeopraHNYecKmx

CTpOeHme BELLeCTBa B COOTBETCTBUM  BELLECTB MCXOAdA U3 UX
HeopraHM4yecknx C UX CTPOEHVEM XUMUYECKOW (hopMy bl U
BELLECTB COCTaB/IEHVE XUMUYECKOW

(hopMy bl UCXOAA 13 Ha3BaHUA
BeLLecTBa Mo MeXxayHapo4HOM
VN TPUBMATIbHOM
HOMEHKaType».

2. 3a/la4mn Ha pacyeT MaccoBoW
051 (Maccbl) XMMNYECKOro
afemMeHTa (CoeMHeHNA)B
MOneKyne (cmecm).

3. MNpakTnyeckne 3agaHna no
KnaccupvKaumm, HOMeHKNaType u
XUMUYECKUM popmynam
HeopraHMyecKnx BeLLecTB
Pa3INYHbIX K/1acCoB.

4. TMpakTn4yeckune 3agaHns Ha
onpeaeneHne XMMMYeCKom
aKTUBHOCTW BeLLECTB B
3aBMCUMOCTM BULA XMMUYECKOI
CBSA3W M TUNa KPUCTaIMYECKOM

PeLLeTKN
32 OK0O1 D U3NKO-XUMNYECKME YcTaHaBMBaTb 1 TecT «OCco6eHHOCTH
OK 02 CBOICTBA 3aBUCMMOCTb (PU3NKO- XUMUYECKNX CBOMCTB OKCULOB,
MK 3.3. HeopraHM4ecknx XUMUYECKNX CBONCTB KWCNOT, OCHOBaHWiA, aM()OTePHbIX
BeLLeCTB HeopraHM4yecKnX BELLECTB TMAPOKCUAOB U COMem».
OT CTPOEHWNA aTOMOB U 2. 3a[laHns Ha cocTaB/IeHMe

MOJIEKY/, a TAKXKE TUNa  YPaBHEHWIN XMMUYECKUX peakLui
KPUCTaNINYECKOM C Y4acTeM NPOCTbIX N COXHbIX



Ne OK/MK Mogaynb/Pa3gen/Tema
33 OKO01 NaeHTugmkauyms
OK 02 HeopraHN4eckmnx
OK 04 BeLLleCTB
4 Pa3gen 4. CTpoeHue u
cBolicTBa
OpraHnyecKux
BELLECTB
41 OKO01L Knaccudgukauus,
MK 3.3. cTpoeHne n
HOMEHK/aTypa

OpraHn4ecKunx BeELLECTB

Pe3ynbTaT 06y4eHNs

PeLeTKM

Vccneposatb
KayeCTBEHHbIE peakunn
HeopraHNM4Yeckmx BeLLeCTB

VccnepoBaTb CTpOeHME U
CBOIACTBaA OpraHnyecKmnx
BeLLleCTB

Knaccudmupmposatb
OpraHuyecKye BeLLeCTBa B
COOTBETCTBUM C WX
CTPOEHVEM

TwWnNbl OLEHOYHbIX
MeponpUATUIA

HeopraHM4yecKmx BeLLeCTB:
OKCW[I0B MEeTa/1110B, HEMETA/INI0B U
amOTEPHbIX 3/IEMEHTOB;
HeopraHMYyecKnx K1cnoT,
OCHOBAHWIN 1 aMOTEPHbIX
rMAPOKCMAOB, HEOPraHNYECKNX
CO/el, XapaKTepusyoLLmx nx
CBOWCTBA M CNOCO6bI NOMYYEHWS.
3. MNpakTUKo-OpneHTUPOBaHHbIE
TeopeTUYecKume 3aaHns Ha
CBOICTBA U NOMyYeHne
HeopraHM4yecKmx BeLLEeCTB

1 lNpakTnKo-opueHTUPOBaHHbIE
3a/laH1s Mo COCTaB/EHNIO
XUMUYECKUX peakuuii C y4acTUeM
HeopraHMyecKmnx BeLLEeCTB,
NCMOMb3YeMbIX A1 UX
naeHTUnKaLmn.

2. JlabopaTopHas paborTa:
“UNpeHTngurkayms
HeopraHn4eckunx BeLlecTs”

1 3ajaHuAa Ha cocTaBieHne
Ha3BaHWIA OpPraHNYecKmnx
COEeIMHEHWIA MO TPUBUA/IBHOW M
MeX/yHapOaHOiA
CUCTEMATNYECKO HOMEHKATYpe.
2. 3ajaHNa Ha cocTaBfieHne
MOJTHBIX W COKPALLEHHbIX
CTPYKTYPHbIX popmyn
OpraHN4YecKnX BeLLEeCTB
OTAEeNbHbIX KacCoB.

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



T
Ne OK/MK Mogyns/Pasgen/Tema  PesynbTat 06yyeHUs VInbl OLIHOAHBIX

MeponpUATUIA
42 OKO01 CBoi1CTBa OpraHNYecKnX YcTaHaB/MBaTb 1 3ajaHuAa Ha cocTaBiieHne
OK 02 COeAVHeHWiA 3aBMCUMOCTb (PU3NKO- YPaBHEHN XUMUYECKNX peakLmii
OK 04 XUMUYECKMX CBOMCTB C yyacTnem opraHnM4ecKux
MK 3.3. OpraHNYecKnX BeLLeCTB OT BELLECTB Ha OCHOBaHWUU UX
CTPOEHUSA MONEKY/T coCTaBa M CTPOEHUs.

2. 3a[laH1s Ha coCcTaBfIeHMe
YPaBHEHNIN XUMUYECKNX PeaKLnii,
NNTIOCTPUPYHOLLMX XUMUYECKIME
CBOICTBA C Y4eTOM MexaH1U3MOB
NPOTEKaHUA JaHHbIX peakuuii n
reHeTUYeCKOi CBS3N
OpraHMYecKnX BeLLECTB pasHbIX
KNaccoB.

3. PacyeTHble 3aga4um no
YPaBHEHMSM peakL1ii ¢ yyacTviem
OpraHMYecKnX BELLECTB.

4. NabopaTopHas paboTa
“INpeBpaLLeHns opraHnYeckmnx
BELLEeCTB Npu HarpesaHuu'

43 OKO01 NaeHTnmKayms ViccnepoBatb 1.MMpaKTUKO-OPUEHTUPOBaHHbIE
OK 02 OpraHMYyecKunX BeLLeCTB, KayeCTBEHHble peakunMn  3afaHusi Mo COCTaB/IEHNIO
OK 04 NX 3HAYEHME N OopraHn4eckmnx XUMUYECKNX PeakLMi C yHacTUeEM
MK 3.3. npumeHeHWe B ObITOBO COEAUHEHWIA OTAEMbHBIX — OpPraHWYecKUX BeLecTs, B T.4.
1 NPOV3BOACTBEHHOM K/accos NCMONb3YEMbIX A4/1A UX
[leATeNIbHOCTY Ye/oBeKa NAEHTUMMKALMN B BbITY U

MPOMbILLNIEHHOCTW.
2.J1TabopaTopHas pabora:
“NoeHTmMKaL A OpraHuYecknx
COEAVMHEHWUI OTAEMbHbIX KNaccoB”

5 Pasgen 5. XapakTepus3oBaTb
KunHeTunyeckume n BIMAHME Pa3INYHbIX
TepMoAMHaMMYecKue  (PaKTOpOB Ha
3aKOHOMEpPHOCTH paBHOBECKE U CKOPOCTb
npoTeKaHus XUMUYECKUX peakuunii
XUMUYECKUX peakLmii
5 OKO01 CKOpOCTb XMMUYECKNX  XapaKTepun3oBaTb [paKTNKO-OpUEHTMPOBAHHbIE
OK 02 peakumin. XUMUYECKOe  B/IMSHWE KOHLUEHTpauum  TeOpeTUYecKue 3alaHus Ha
NK 3.3. paBHOBecue pearnpyroLLMX BELLECTB U aHaN3 (DaKTOPOB, BANAIOLLMX Ha
TemnepaTypbl Ha CKOPOCTb M3MEHeHMe CKOPOCTU XMMNYECKON
XUMUYECKNX peakLmin peakumn. MNpakTuko-
XapakTepun3osaTtb OpPUEHTUPOBaHHbIE 33aHNA Ha

BNAHNE N3MEHEHUA NnpMMeHeHne npuHUuMna Je-



Ne

6.1

6.2

OK/MK Mopaynb/Pa3gen/Tema

Pasfen 6. PacTBopbl

OK 01 MoHATME 0 pacTBOpax
OK 02

MK 3.3.

oK 01 WccnegoBaHue CBOWCTB
OK 04 pacTBOpOB

MNK 3.3.

Twunbl OLEHOYHbIX

Pe3ynbTaTt 06y4eHust o
MEepPONpPUSATLIA

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

LLIaTenbe Ans HaxoXKaeHus
HarnpaseHNsa CMeLLeHns
paBHOBECUS XMMUYECKOI peakLuum
1 aHaNn3 (PaKTOPOB, BNUSAIOLLMX
Ha CMeLLleHMe XMMUYECKOoro
paBHOBECUS

ViccnepgoBaTb UCTUHHbIE
pacTBOpPbI C 3aaHHbIMK
XapaKTepucTMKaMm

Pa3nnyatb UCTUHHbIE
pacTBopbl

1 3agaum Ha NpUroToBNEHME
pacTBOpOB.

2. [paKTUKO-0pNEHTNPOBAHHbIE
pacyeTHble 3alaHNA Ha
[McnepcHbIe CUCTEMBI,
NCMo/b3yeMble B 6bITOBOI 1
NPOU3BOACTBEHHON AeATeIbHOCTM
yesioBeka

WccnepoBathb (h3nKo-
XMMUYECKMe CBOMCTBaA
NCTUHHBIX PacTBOPOB

JlabopaTopHas paboTa
“IpurotosneHne pacTsopos”

MpodeccnoHanbHO-0PUEHTUPOBAHHOE CofiepPXKaHue (CoAepyKaHne NPUKNAAHOro Moayns)

Pasgen 7.

Xnmus B ObITY 1
NPON3BOACTBEHHOW
[eATeNIbHOCTYU
YesioBeKa

oK 01 XvmMus B BbITy 1

OK 02 NPON3BOLCTBEHHOIA

OK 04 [leATeNbHOCTN YesioBeka
OK 07

MK 3.3.

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

OueHwnBatb nocneacTens
ObITOBOW U
NpPOV3BOACTBEHHOM
[lesaTeNbHOCTU YenoBeKa ¢
NO3MLUMIA 3KONOTNYECKON
6e3onacHocTK



Kputepun oueHuBaHus pe3yibTaTOB 00y4eHHsI N0 JMCLHUIJIMHE, IIKAJIA OLleHHBAHUS

Kpurepun ouenusanus:
— YCBOEHHE MPOTPAMMHOTO TEOPETUIECKOTro MaTepuaia (00beM 3HaHMA, TIIyOHHA YCBOCHUS);
— YMEHHe H3JlaraTh NPOrpaMMHBIA MaTepuan (YeTKOCTb, IPAMOTHOCTb HU3JIOXKEHHUS MaTepuala,
TOYHOCTbH W MTOJTHOTA BOCIIPOU3BENCHUS yUeOHOTO MaTepuaa);
— yYMEHHE NMPUMEHSTh TEOPETHUECKUE 3HAHUS Ha MPAKTUKE.

IITkana olieHUBaHUS:

Pesynbratel cmaum audepeHUUPOBAHHOTO 3a4deTa OLEHUBAIOTCS IO IIKaje «OTJIHMYHOY,
«XOPOLIOY, KYAOBJIETBOPHUTEIBLHOY, KHEYIOBIETBOPUTEIHHOY.

OneHka «3a4TEHO» BBICTABISETCS OOyYArOIIEMyCs, KOTOPbIH HWMEET 3HAHUS OCHOBHOTO
MaTepI/IaJ'Ia, HpOfIBJ’IﬂGT YMGHI/IG JJOrUYHO €ro usjararb, XOTdA MOXET I[OHyCKaTb HETOYHOCTU B
U3JIOKEHUH MaTepHajia, HEAOCTATOYHO MpPaBHJIbHBIE (OPMYIUPOBKH, YMEET B LIEJIOM NPUMEHATH
HO.]'IyLIeHHbIe 3HaHUA HpI/I BBITTOJIHEHNUU THUITIOBBIX HpaKTI/ILIeCKI/IX pa60T, XOTd MOKET UCHBITBIBATH
3any,[[HeHI/I$[ HpI/I HX BBITIOJIHCHUH.

OneHka «OTJIMYHO» BBICTABISIETCS OOyYarOLIEMyCs, KOTOPBIA TJIyOOKO M MPOYHO YCBOWI
MPOrpaMMHBII MaTepuall, MPOSBISET 3HAHWE OCHOBHOM W JOMNOJHUTEIBHOW JIUTEPATyphl, I'PAMOTHO,
JIOTHYECKHU CTpOfIHO u apFYMeHTI/IpOBaHO nui3jaracrt MaTepI/Ian, aaeT I/ICLIeprIBaI-OH_II/Ie OTBCThI Ha
NOCTaBJICHHBIE BOIIPOCHL. B OTBETE TECHO YBA3BIBAETCS TEOPHSI C MPAKTHKON, MPH 3TOM OOyHaroLIuiics
HE 3any,[[H$IeTC$I C OTBETOM HpI/I BUAOU3MCHEHHUHN 3aJaHUsA, CBO6OI[HO cnpaan[eTcsl C HpaKTI/ILIeCKI/IMI/I
3aJaHUSIMHA.

OneHka «XOpOLIOY» BBICTABISIETCA O0YHAOIEMYCs, TBEPAO 3HAIOIIEMY IPOTPAMMHBINH MaTepHual,
KOTOPBIN M3JIaraeT €ro rpaMOTHO U MO CYLIECTBY, HE IOMYCKAET CYLIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOHpOC, HpaBI/IJ'IbHO HpI/IMeHﬂeT TeOpeTI/ILIeCKI/Ie TIOJTOKCHU S HpI/I peLHeHI/II/I HpaKTI/ILIeCKI/IX BOHpOCOB
H 3ada4, HC UCIIBITHIBACT 3any1:[HeHPII>'I C OTBE€TAMU Ha BOHpOCbI.

OLIeHKa ((y,[[OB.]'IeTBOpI/ITeJ'IbHO» BBICTABJISICTCA O6}"’I€lI-OI_I_IeMyC$Ij KOTOprfI NMEECT 3HAHUA TOJIBKO
OCHOBHOT'O MaTepHaJia, HO He YCBOWII €r0 AETaJIeH, TOMyCKaeT HETOYHOCTH, HEJOCTATOYHO MTPABUIIbHBIC
(bOpMyIHPOBKH, UCIIBITHIBAET 3aTPYAHEHHUS NIPU BBITTOJIHEHUN MPAKTUIECKUX padoT.

OuneHka «HEYIOBJIETBOPUTENLHO»  BBICTABISIETCS  OOy4arOIEMyCs, KOTOpPbIH HE 3HaeT
3HAYUTEIBPHON YaCTH MPOTPAMMHOIO MaTepHaja, JOMYyCKAeT CYIIECTBEHHbIE OIIMOKH, HEYBEPEHHO, C
OONBLUINMH 3aTPYIHEHUSIMH BBITIOHAET PAKTHIECKHE pabOTHI.



