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1. OBIIASI XAPAKTEPUCTUKA PABOUEI ITPOTI'PAMMBI
OBIIIEOBPA3OBATEJIBHON JUCHOUILTAHBI « XUMUS»

1.1. MecT0 MCUMIVIMHBI B CTPYKTYpPe OCHOBHOWH mNpo(ecCHOHAIbHOI
00pa30BaTeJIbHON NMPOrpaMMBblI
OO0wmeoOpazoBaTelibHas TUCUUIUIMHA « XUMUSD) SBISIETCS 00S3aTENBHON YaCThIO
001eo0pa3oBaTebHOr0  HUKJIA  00meoOpa3oBaTe/IbHOM — MpPOTpaMMbl B
cootBercTBUM ¢ OI'OC CIIO no cnenmansHocTH «HOpucpy neHuus»

1.2. Ilesin ¥ IWIAHUPYEMBIE PE3YJIbTAThHI OCBOCHUS TUCIHIJINHBI

1.2.1. llesm 1 3a1a49¥ AUCHMIIMHBI

@opMUPOBAHUE Y CTYIECHTOB NPEACTABICHUS O XUMHYECKOH COCTaBIISIOLLEN
€CTECTBEHHO-HAYYHOM KapTUHBI MUPA KaK OCHOBBI NIPHUHSTHS PELICHUN B KU3HEHHBIX
Y TPOU3BOJICTBEHHBIX CUTYALMSIX, OTBETCTBEHHOTO NOBEACHUS B IPUPOAHOM Cpeae.

3agaum IMCUMILINHBI:

1) cdopmupoBarb MOHMMAHHE 3aKOHOMEPHOCTEH MNPOTEKAHUS XUMHUYECKUX
IIPOLIECCOB M SBJICHHWI B OKPY’KAIOLIEH cpele, LEJOCTHON HAYyYHOW KapTUHBI MHpa,
B3aMMOCBSI3U M B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBIATh (POPMYJIBI HEOPraHMYECKHX M OPraHuYEeCKUX
BEUICCTB, YPABHCHUS XUMUYECKUX PEAKIUH, OOBSACHATh UX CMBICIT, UHTEPIPETUPOBATH
PE3yJIbTAThl XUMHUYECKUX SKCIIEPUMEHTOB,

3) cdopMupoBaTh  HABBIKM  MPOBEACHUS  OPOCTEHIIMX  XMMHUYECKUX
SKCIECPUMEHTAJIBHBIX ~ HMCCIAEAOBAHUI ¢ COONIOACHMEM MpaBHia  O€30MacHOro
oOpalieHus ¢ BEIICCTBAMU U JTa0OPaTOPHBIM 000PYI0BAHUEM

4) pa3BUTh yMEHMS HMCHOJB30BaTh WH(OPMALMI0O XUMHYECKOIO Xapakrepa W3
Pa3IMYHBIX HCTOYHUKOB;

5) copmupoBaTh yMEHUS MPOTHO3UPOBATH MOCIEACTBHS CBOEH NEATENBHOCTH U
XUMHYECKHAX MPUPOTHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOLIECCOB,;

6) chopMUPOBATh MOHMUMAHUE 3HAYUMOCTU AOCTMKCHHH XUMHYECKOH HAYKH W
TEXHOJIOTHA JUIsl pa3BUTHUS COLMAIBHONW W TPOU3BOACTBEHHOM cep.



1.2.2. MnaHunpyemble pe3ynbTaTbl 0CBOEHUA 06LLe06pa3oBaTe/lbHON ANUCUMUNAMHBI B cOOTBETCTBUM ¢ PITOC CIO un

Ha ocHoBe ®IOC COO

Koa n
HaMMeHOBaHU
e

hopMUpyemMbIX

KOMMEeTEeHLWN

OK 01.
Bbi6mpatb
cnocob6bl
pelleHns 3agau
npogeccuoHarn
bHOWA
feATeNnbHOCTH
NPUMEHUTENbH
0 K pa3MyHbIM
KOHTEeKCTam

1YKa3bIBalOTCA IMYHOCTHLIE M MeTanpeaMeTHble pesynbtathl M3 @roC COO (B nocnegHeit pegakumy ot 12.08.2022) B oTrnaronbHoi hopme, hopMupyemble 06We06pa3oBaTefibHOM

ANCUMNANHONR

MnaHnMpyeMble pe3ynbTaTbl 0CBOEHUS AUCLUNNNHBI

O6uwumel

B yacTu TpyfoBOro BOCMUTAHUS:

- TOTOBHOCTb K TpyAy, OCO3HaHWE LEHHOCTU
mMacTepcTBa, TpyLoIb6ue;
- TOTOBHOCTb K  aKTWMBHOW  AeATeNbHOCTU

TEXHOJIOTMYECKOW 1 COLLMaﬂbHOVI HamnpaB/Ae€HHOCTH,

CMoOCO6GHOCTb  MHULMMPOBATb, NNaHMPOBaTb U
CaMOCTOATE/IbHO BbIMOMHATL TaKyl0 AeATe/IbHOCTb;
- NHTepec K pas3NnyHbIM cthepam
NpogecCMOHaNbHON AeATEeNbHOCTH,

OBnapgeHwne YHUBEpPCa/IbHbIMU y4yebHbIMU
no3HaBaTe/IbHbIMU AeCTBUAMMU:

a) 6a3oBble IOrMYecKne 4encTBUSA:

- CaMOCTOATENbHO (hopmynuposatb n
aKTyanmsmpoBaTb npob6nemy, paccmaTpuBaTb ee
BCECTOPOHHE;

- yCTaHaBNMMBaTb CYLIECTBEHHbIA MNpPU3HaK WAn
OCHOBaHMA [N CpaBHeHWUs, Knaccuukaumm u
0606L1eHNS;

- onpefenaTb Uenu  AesATeNbHOCTM,
napameTpbl ¥ KPUTEPUMN UX AOCTUXKEHUS;

3afaBaTh

JucumnnnHapHbie2

- BNafgetb  CUCTEMON  XUMMWUYECKMX  3HaHWW, KOTOpas  BK/OYaeT:
OCHOBOMONaratoLWmne MOHATUA (XUMUYECKUIA 3/1EMEHT, aTOM, 3/1eKTPOHHAas
060n104Ka aToma, S-, p-, d-3/IeKTPOHHbIE OpbUTanM atoMoB, MOH, MONEKYNa,
BaNEHTHOCTb, 3/IeKTPOOTPULLATENIbHOCTb, CTEMeHb OKWUC/IeHUS, XUMU4yeckas
CBA3b, MOfIb, MOASIPHAs Macca, MONAPHbIA 06bLEM, YrNepoAHbIA CKener,
(hyHKUMOHanbHaa rpynna, pagukan, nU3omepusi, U3oMepbl, FOMOOrNYeCKMi
pAg, TOMONOrW, yrnesofopoAbl, KUC/IOPOA- U a30TCOAep Kalle COoefMiHEeHUA,
Ovonornyeckn akTuBHble BewlecTBa (YrneBoAbl, XWpbl, 0enkn), MOHOMEp,
nofMMmep, CTPYKTYPHOe  3BEHO,  BbICOKOMOJIEKYNSIPHbIE  COEAUHEHUA,
KpucTaninyeckas pewleTka, TUMbl XUMUYECKUX peakuuii (OKUCAUTENbHO-
BOCCTAHOBMUTE/IbHbIE, 3K30-U 3HLOTEPMUYECKUE, PeaKkLUn MOHHOro obmMeHa),
pacTBOp, 3/IEKTPONINTLI, HEINEKTPONUTHI, 3NEKTPOINTHUYECKaa Auccoumauns,
OKMCANTeNb, BOCCTAHOBUTE/b, CKOPOCTb XMMMUYECKOWN peakuuu, XMMUYeCcKoe
paBHOBeCHE), Teopuu U  3aKOHbl (TEOpUSA  XMMUYECKOro CTPOeHUd
opraHmyeckux BewectB A.M. byTnepoBa, Teopusi 3M1eKTPOUTUYECKOMN
auccoumnaunn, nepmoanyecknin 3akoH .. MeHgeneesa, 3aKOH COXpPaHeHUS
Maccbl), 3aKOHOMEPHOCTWN, CMMBOJSINYECKNIA A3bIK XUMUKN, (PAKTONOTMYECKNE
CBefeHMA 0 CBOMCTBaX, COCTaBe, NOMyyYeHUM M 6e30MacHOM MCMNOb30BaHMM
BaXKHEMLWMNX HEOpPraHUYecKUX W OpraHnUYeckMx BewectB B ObITY #
NPakTUYeCcKOW AesATeNIbHOCTU YeN0BeKa,;

ZAI/ICLI'MI'IJ'IVIHaprIe (I'IpeAMeTHbIE) pe3ynbTatbl YKa3blBatOTCA B COOTBETCTBUN C METOAMKOﬁ npenogaBaHna AnCUUNINHbI



- BbIIBNATb 3aKOHOMEPHOCTM W MPOTMBOPEYNs B
paccmMaTpuBaeMbiX SABMEHUAX;

- BHOCMTb  KOpPeKTMBbI B  AeATeNbHOCTb,
OLeHMBaTb COOTBETCTBME pe3y/nbTaTOB  LENsm,
OLleHMBaTb PUCKN NOCNEACTBUIA AeATENbHOCTH;

- pa3BMBaTb KpeaTUBHOE MbILUMIEHNE NPU PELLEHNN
YKU3HEHHbIX MPo6eM

6) 6as3oBble uccnegoBaTelbCKne AeCTBUS:

- BNafeTb HaBblKaMu Y4eOGHO-uccnenoBaTebCKoi
7 NMPOEKTHOW [eATeNbHOCTH, HaBblKaMm
paspeLlieHns npobnem;

- BbISIBAATb MNPUYNHHO-CNEACTBEHHbIE CBA3N M
aKTyannsmpoBaTb 3ajavy, BblABUraTb rMnoTesy ee
peLeHmns, HaxoauTb apryMeHTbl ans
[AOKasaTeNnbCTBa CBOWMX YTBEPXAEHWIA, 3afjaBaTb
napameTpbl ¥ KPUTEPUUN PELLEHNS;

- aHann3MpoBaTb MOJIyYEHHbIe B XOAe peLIeHus
3aflayn pesynbTaTbl, KPUTUYECKU OLEHMBATb WX
AOCTOBEPHOCTb, MPOrHO3MPOBaTb W3MEHEHME B
HOBbIX YCNOBUSAX;

- YMETb MEPEHOCUTb 3HAHWA B MO3HABATENIbHYH U
NpakTUYecKyro 06/1aCTh XN3HEAEATENbHOCTH;

- YyMeTb WHTerpupoBaTb 3HaHWA U3 PasHbIX
npeAMeTHbIX 06nacTel;
- BblBWraTb  HOBble  WAEMN, npeanaraTb

OpWrMHanbHble NOAXOAbI N PELLEHUS;
- CNOCOBHOCTb MX UCMONb30BAHUSA B
no3HaBaTeNIbHOW M COLManbHOM NpakTuKe

- YyMeTb BbISIBNATb XapakTepHble TMNPWU3HAKM W B3aMMOCBS3b M3YYEHHbIX
MOHATWIA, MPUMEHATb COOTBETCTBYIOLLME MOHATUS NPU ONUCAHUN CTPOEHUSA W
CBOICTB HEOPraHMYeCKMX M OpraHMYecKUX BeLLeCTB U WX NpPeBpaLleHui;

BbISIBNATb ~ B3aMMOCBSI3b  XMMMWYECKMX  3HAHWIA C  MOHATUAMU W
npeAcTaBNeHUAMU APYrnx eCTeCTBeHHOHAaYUYHbIX NPeAMETOB;

- YMeTb  MCMO/Mb30BaTb  HaMMEHOBAHWS  XUMWUYECKUX  COEAUHEHWIA
MeXAYHapoAHOro Ccot3a TeopeTUYeCKOM W NPUKNAAHON  XUMUK U

TPUBMaANbHbIE Ha3BaHWNS BaXKHEMLWIMX BeLecTB (3TUNEH, aueTUeH, rnLepuH,
(heHon, (opmanbgerng, YKCycHas KWCNoTa, [/IMUWH, YrapHbliA  ras,
YINEeKNUCAbIA ra3, aMMunak, raweHas M3BeCTb, HerawleHas M3BeCTb, NMUTbeBas
cofja u Apyrux), cocTaBnsiTb (HOPMY/bl HEOPraHWYECKUX W OPraHMYecKmx

BELECTB, YPaBHEHUA XUMMUYECKMUX peakuunil, O0OBACHATb WX CMbICH;
noaTBepXaatb XapaKTepHble XUMUYeckmne CBOWCTBA BELLLeCTB
COOTBETCTBYHOLMMMN 3KCNEPUMEHTAMU N 3aNUCAMWU YPaBHEHUIA XUMUYECKNX
peakuuii;

- YMeTb yCTaHaBAMBaTb MPUHAANEXHOCTb M3YYEHHbIX HEOPraHW4yeckux Wu
OpraHMYyeckux BeLLEeCTB K OMpeAesieHHbIM KiaccaM U rpynnaM CoeAnHeHWUH,
XapaKTepn3oBaTb WMX COCTaB W BaXHelllne CBOICTBa; OMpeaensitb BUAbI
XUMUYECKNX CBA3e (KOBa/IEHTHasi, MOHHas, MeTannmnyeckas, BOAOPOAHas),
TUMblI KPUCTaNNNYECKNX PeLleTOK BELLEeCTB; KnacCcuuumpoaTb XMMUYECKME
peakuuu;

- cthopmupoBaTb  NpeAcTaBfieHUs: 0  XMMWUYECKOW  COCTaBnfAoLel
eCTEeCTBEHHOHAYYHON KapTUHbI MWUpa, POIM XMMWUW B MNO3HAHUWN SBMEHWI
npupoAbl, B (QOPMUPOBAHUN MbILWAEHUA W  KYAbTypbl JIMYHOCTU, ee
(hYHKLUNOHANbHOW FPaMOTHOCTW, HEOOXOAMMOW ANS pPelleHns NPaKTUYeCKnX
3afjay M 3KOIOrMYyeckn 060CHOBAHHOIO OTHOLUEHUSA K CBOEMY 3[0POBbI0 Y
NMPUPOLHOWN cpee;

- YMeTb MPOBOAMTbL pacyeTbl MO XMMWUYECKUM (opmynam U ypaBHEHUSM

XUMUYECKNX  peakuuin ¢  UCMONb30BaHWEM  (IM3UYECKUX  BENUUUH,
XapaKTepu3yLmx BeLecTBa C KOIMYECTBEHHOW CTOPOHbLI: MacChl, 06bema
(HopManbHble yCNOBMS) Tra3o0B, KOMAM4YecTBa BeLLECTBA; MCMNOAb30BaTb

CACTEMHbIE XUMWYECKNE 3HaHUA AN NPUHATUA DEUJEHMVI B KOHKPETHbIX
XWNU3HEHHbIX CUTYaUunax, CBA3aHHbIX C BelleCTBaMn U UX MPUMEHEHNEM



OK 02
icnonb3oBaTb
COBPEMEHHbIE
cpencTea
noucka,
aHanmsaun
NHTepnpeTauuu
NH(opmaLmm n
NH(OPMaLMOHH
ble TEXHO/IOrUK
ans
BbIMO/IHEHNA
3afau
npogeccunoHarn
bHOW
LeATeNlbHOCTH

B 06/1acTu LLEHHOCTM HAYYHOT0 NMO3HAHMA:

- chopMMpPOBAHHOCTb MWUPOBO33PEHNS,
COOTBETCTBYHLLEFO  COBPEMEHHOMY  YPOBHIO
PasBUTUS HayKM U O0OLECTBEHHOW MpPaKTUKK,
OCHOBAHHOTO Ha Avanore Ky/bTyp,
CMOCOGCTBYIOLLET0 OCO3HAHWKO CBOEro MecTa B
MONNKYNbTYPHOM MUPE;

- COBEpPLIEHCTBOBAHME A3bIKOBOW W YMTaTENbCKOA
KynbTypbl Kak CpeAcTBa B3aMMOAEWCTBUS MEXAY
NOABMU 1 MO3HAHUSA MUPA;

- 0CO3HAaHWE LEHHOCTW Hay4yHO [AesTeNbHOCTH,

rOTOBHOCTb OCYLLLeCTBNATb NPOEKTHYO 7
nccrefoBaTe/ibCKyHo LeAaTeNnbHOCTb
WHAMBUAYANBHO W B Tpynne;

OBnapgeHune YHUBEpPCa/IbHbIMU y4yebHbIMU

no3HaBaTe/IbHbIMU AeACTBUAMMN:

B) paboTa c MHopmaumei:

- BNafieTb HaBblKaMW MONYYEHUSA WH(OpPMaLUK 13
MCTOYHUKOB  pasHblX TWUMOB, CaMOCTOATENbHO
OCYLLeCTBAATb MOWUCK, aHanu3, cucTemaTusayuio u
MHTEpnpeTauuio MHGOPMaLUN Pa3NnUYHbIX BULOB U
(hopM npeacTaBneHUs;

- co3faBaTb TEKCTbl B pa3fiMyHbIX (opmaTax C
y4yeTOM HasHauyeHWs WHGpopMauuv u LeneBoi
ayautopun, BblbMpas ONTUManbHyw  opmy
npeAcTaBfeHna U BU3yanusaunm;

- OUeHMBaTb [OCTOBEPHOCTb,

MH(opmaLun, ee COOTBETCTBME
MOPasibHO-3TUYECKMM HOPMaM;

- MCNoNb30BaTb CpeAcTBa WMHMOPMALMOHHBLIX W

NEernTMMHOCTb
npaBoBbiIM W«

KOMMYHUKALMOHHbIX TEXHONOFUA B  pelleHum
KOTHUTUBHbIX, KOMMYHUKaTUBHbIX "
OpraHM3auyMoHHbIX  3afja4y € COB/OAEHUNEM

Tpe6OBaHI/II7I IProHOMUKHN, TEXHUKN 6e30nacHoCTH,

- YMeTb MNaHMpoBaTb W  BBIMNOAHATb  XUMWUYECKWUA  3KCNEpPUMEeHT
(MpeBpalweHns OpraHNUYecKMX BELLECTB MPW  HarpeBaHUW, MOJyyeHue
3TUNeHa M M3yYeHWe ero CBOWCTB, KayeCTBEHHble peakLuW Ha anbaerupbl,
Kpaxman, YKCYCHYK KUC/OTY; [eHaTypauus O6eflkoB MNpu HarpesaHuu,
LUBeTHble peakuuun OenKOB; MNPOBOAWUTb pPeakuuu WOHHOro 06MeHa,
ONnpefendaTb Cpefy BOAHbLIX PacTBOPOB, KAYECTBEHHbIe Peakuumn Ha cynbgart-,
KapboHaT- M XJIOPUA-BHWOHbI, Ha  KaTMOH  aMMOHMS;  peluaTtb
3KCMepuMeHTasbHble 3agayn no Ttemam “MeTannbl” un "Hemetannbsl") B
COOTBETCTBUWM C MpaBunaMum TeXHWKM 6e30MacHOCTM npu obpalieHun ¢
BelllecTBamMn M nabopaTtopHbIM 060pYAOBaHUEM; MpPeLCcTaBNATb Pe3ynbrarhl
XMUMUYECKOr0 3KCMneprMeHTa B POpPMe 3anucy ypaBHEHWUA COOTBETCTBYHOLUX
peakunini n popMynnpoBaTh BbIBOAbI HA OCHOBE 3TUX Pe3y/bTaToB.;

- YMETb aHanM3npoBaTb XMMUYECKYIO MH(POPMAaLMIO, NOMYHYaEMYH U3 Pa3HbIX
MCTOYHWNKOB (CPeLCTB MAccoBOM MH(OpMaLuK, ceTb VIHTEpPHET u apyrue);

- BnageTb OCHOBHbIMW MeTOLaMW Hay4yHOro MO3HaHWA BelecTB MU
XUMUYECKNX  ABNEHWI (HabnwopeHwve, n3MepeHwue, 3KCMepuMeHT,
MoJennpoBaHue);

- YMeTb MPOBOAUTL pacyeTbl M0 XUMWUYECKUM (hopmy/iam U ypaBHEHUAM
XUMUYECKUX  peakuuin ¢  WCnonb3oBaHWEM  (DU3NYECKUX  BE/IMYUH,
XapaKTepu3yrLW X BelecTBa C KONMYECTBEHHON CTOPOHbLI: MaccCbl, 06bema
(HopmanbHble ycnoBusA) rasoB, KO/MM4YecTBa BeLecTBa, MCMNONb30BaTb

CACTEMHbIE XUMWYECKNE 3HaHUA AN NPUHATUA DEUJEHMVI B KOHKPETHbIX
XWNU3HEHHbIX CUTYaUunAax, CBA3aHHbIX C BelleCTBaMnN U X MPUMEHEHNEM



OK 04.
AekTnBHO
B3aMMO/ENCTBO
BaTb U
paboTaTh B
KONINEKTMBE U
KOMaHze

FTUrUeHbl, pecypcocbepexeHns, MpaBOBbIX W
3TMYECKUX  HOPM, HOPM  MHMOPMAaLNOHHOW
6e30nacHoCTY;

- BflafleTb HaBblKamMmun pacrno3HaBaHua 1 3aWwuThbl
NH(opmaLun, NHHopMaLMOoHHON 6e30nacHoOCTH
NIMYHOCTW;

- rOTOBHOCTb K camopasBuTuIO,
CaMOCTOATENbHOCTU U CaMOONPeSENEeHNIO;
-0BNnajeHue HaBblKamu yyebHo-
nccnefoBaTeNbCKOn, MNPOEKTHOM W  couuanbHOM
[eATeNbHOCTH;

OBnapgeHue YHUBepCcanbHbIMMN

KOMMYHUKaTUBHbIMU [eCTBUAMMN:

6) coBMeCTHas AeATeNbHOCTb:

- TMOHMMaTb W WUCNONb30BaThb MNpPenMylLLecTBa
KOMaHAHOWN U MHAMBUAYaNbHOW paboThl;

- MPUHUMATb LEeNM COBMECTHOW [eATeNbHOCTH,
OpraHn30BbIBaTb Y KOOPAWHUPOBaTL AENCTBUS MO
ee [OCTMXKEHWID: COCTaBNATb MNnaH [AeicTBUi,
pacnpefenstb poiv C y4eTOM MHEHUI YYaCTHUKOB
06CyXaaTb pe3ynbTaTtbl COBMECTHON paboThl;

- KOOPAWMHMPOBAaTb W BbIMOMHATL paboTy B
yCNoBusAX peanbHoro, BUPTYaNbHOTO "
KOMGVWHMPOBAHHOIO B3aUMOLENCTBUSA;

- OCYLLeCTBNATb MO3UTUBHOE CTpaTernmyeckoe

noBefleHNe B pas/IMYHbLIX CUTyauusx, NPoABAATb
TBOPYECTBO N BOOGPaxXKeHue, BbiTb NHULNATUBHbIM
OBnafeHne yHuBepcasabHbIMWU PEryiSaTUBHbIMU
JEeNCTBUAMMN:

r) NpUHATUE cebs N APYruX NOJeNn:

- MPMHMMAaTb MOTUBbI U apryMeHTbl APYTUX N04ei
npv aHanuse pe3ynbTaTtoB AeATeNIbHOCTU;

- NpW3HaBaTb CBOE MPaBO U NpaBoO APYruX Noaein

- YMeTb MNaHMpoBaTb W  BBIMNOAHATb  XUMUYECKUA  3KCNEpPUMEeHT
(MpeBpalieHns OpraHNUYecKMX BELLECTB MPW  HarpesaHUW, MoJsyyeHue
3TUNEeHa U U3yYeHWe ero CBOWNCTB, KauyeCTBEHHblEe peakumn Ha anbAeruibl,
Kpaxman, YKCYCHYK KUC/OTY; [eHaTypauus 6efikoB MpuW HarpeeaHum,
LBETHble peakuun O6enkos; MPOBOAUTL peakuuM WOHHOro o06MmeHa,
OnpefensaTb Cpefy BOAHbLIX PacTBOPOB, KAYECTBEHHbIe Peakuumn Ha cynbgart-,
KapboHaT- M XNOPUA-aHWOHbI, HA  KaTMOH  aMMOHMA;  pelartb
aKcnepumeHTanbHble 3afgaum no temam "Metannbl” u "Hemetannibl") B
COOTBETCTBMM C nNpaBuiamMy TexXHWKM 6e3omacHOCTU npu obpaleHnn ¢
BellecTBaMn M nlabopaTtopHbIM 060pYyLOBaHMEM; NpPeAcTaBNATb Pe3ynbTaTbl
XUMUYECKOro aKcneprMeHTa B popme 3anucy ypaBHeHUn COOTBETCTBYHOLUX
peakumnin n popMynnpoBaTh BbIBOAbI HA OCHOBE 3TUX Pe3y/bTaToB



Ha OIIHOKH;
- pa3BHUBATh CIIOCOOHOCTH MOHUMATh MUD C
MO3UIUH PYTrOro YeJIOBEKa,

OK 07. B o01acTH 3K0J10rH4€CKOr0 BOCIIUTAHUS: - chopMUpOBaTh TPEACTABJCHUS. O XHMHUYECKOW  COCTaBISTFOLICH
CopeticTBoBaTh | - C(HOPMUPOBAHHOCTD KOJOTHYECKON KYJIBTYPBI, | €CTECTBEHHOHAYYHOW KAapTHHBI MHpPA, POJM XUMHUU B TO3HAHUHW SIBJICHUH
COXPaHEHUIO MOHUMAHNUE BIIUSHUS COLMAIbHO-3KOHOMHYECKUX | MPUPONbL, B (POPMHPOBAHMH MBIIUICEHUS H KYJbTYpbl JINYHOCTH, €€
OKpY’KaloIlel | MpOLeCCOB  HAa  COCTOSHUE  NPUPOAHON U | PyHKIMOHAIBHON rpaMOTHOCTH, HEOOXOMUMOMN ISl PEIUEHHs MPAKTHIECKUX
cpensl, COLMAIbHOW  Cpedbl, OCO3HAHHWE TJO0AJBbHOIO | 33/1a4 M 3KOJOrM4eckn OOOCHOBAaHHOTO OTHOLIEHHS K CBOEMY 3IOPOBBIO U
pecypcocOepex | XxapakTepa 3KOJOTHYECKUX mpodieM; MIPUPOJHOM Ccpene,;

€HUIO, - TUIAHUPOBAHHME M OCYINECTBJIEHHE NCHCTBHI B | - yMeTh COONIONATh MPaBUIIA HKOJIOTHYECKH LIEIecO0Opa3HOro MOBENEHHUs B
MPUMEHSATD OKpY’KaroIlel cpene Ha OCHOBE 3HAHUS Lejed | ObITy U TPyIOBOW AEATEIBHOCTH B LEJSIX COXPAHEHHUS CBOETO 37I0POBbS U
3HaHUA 00 YCTOMYHUBOIO Pa3BUTHUS YEJIOBEUECTBA, OKpy>Karollel MPUPOIHON Cpefbl; YUYWUThIBaTh OMNACHOCTh BO3JEHCTBUS Ha
HU3MEHEeHUU AaKTUBHOE HENpHUsATHE JEeHCTBUM, TPUHOCALIUX | )KUBbIE OPraHU3Mbl OMNPEIENICHHbIX BEIIECTB, MOHHUMAs CMBICI IMOKa3aTels
KJIMMAaTa, Bpe OKpY Karolleil cpene, MPEeAEIbHON JONMYCTUMON KOHLIEHTPaLUU

MIPUHLIMITBI - yMEeHHe MPOTHO3MPOBATh HEOJIAroNpHsTHBIC

OepeKIMBOTrO SKOJIOTHYECKHE MOCNIEACTBUS MPEANPUHUMAEMBIX

MPOU3BOACTBA, | ACHCTBUM, IPENOTBPALIATh UX,

3¢ pexkTuBHO - paciuipeHue OMbITa NS TeIbHOCTH

NENUCTBOBATh B | SKOJIOTHYECKON HAIPaBIEHHOCTH,

YpEe3BbUANHBIX | - OBIAJCHUEC HABBIKAMH YUEOHO-UCCTIEA0BATENBCKOM,

CUTyaLUAX MPOEKTHOU M COIUATBHOU ACATCIBHOCTH,

IIK 3.1 B gactu Tpy0BOro BOCIIUTAHHUS -TIOATOTaBJINBAThH pabodee MecTo, 00OPYAOBAHUE, ChIPBE, NCXOAHBIE

-FOTOBHOCTH K AKTUBHOU NS TEIHLHOCTH
TEXHOJIOTMYECKON U COLMAJIbHON HANTPAaBJIEHHOCTH,
CrocOOHOCTh MHULIMMPOBATH , TUIAHUPOBATH U
CaMOCTOSITE€JIBHO BBIMOJIHATD TAKYIO AEATEIbHOCTD;

-MHTEPEC K Pa3InIHbIM cepam
npodeCcCHOHATBHON eI TETbHOCTH, OBJIAACHNE
YHHUBEPCATbHBIMU Y4€OHBIMU TTO3HABATEIbHBIMU
NEUCTBUSIMU. BHOCHTb KOPPEKTHBBI B
NeSITeIbHOCTD, OIICHUBATb PUCKHU TOCIEICTBUN

MaTepualibl B COOTBCTCTBUU C MHCTPYKIHUAMU U PETIIAMEHTAMU.




NeSATEeNIbHOCTH,

IIK 4.1

B uacTtu Tpy10BOro BOCIIUTAHUS:

-TOTOBHOCTb K aKTUBHOM J€STENIbHOCTH
TEXHOJIOTHYECKON U COLUAIbHON HANPaBJICHHOCTH,
CHOCOOHOCTh MHUIIMHMPOBATS , IJIAHUPOBATH U
CaMOCTOSITEJIbHO BBIMOJHATD TAKYIO 1€ATEIbHOCTD;
-MHTEPEeC K Pa3IMUHBbIM chepam
npodeCcCHOHATBHON eI TEIbHOCTH, OBJIAACHNE
YHHUBEPCAJIbHBIMHU YU€OHBIMU MTO3HABATEIbHBIMHU
JNEHCTBUAMMU:

-CaMOCTOSITETIbHO (POPMYTUPOBATE U
aKTyaJIU3HPOBATh MPOOJIEMy, pacCMaTPUBATh €
BCECTOPOHHE;

-BHOCUTb KOPPEKTHUBHI B 1€ATEIbHOCTD, OLIEHUBATD
COOTBETCTBUE PE3YyJbTATOB LIEJSIM, OLICHUBATh
PHUCKH MOCJENCTBUM.

-TIOATOTaBJINBATh pabouee MecTo, 00OPYIOBAHUE, ChIPbE, NUCXOMHBIE
MaTepualibl B COOTBCTCTBUU C MHCTPYKIHUAMU U PETJIAMEHTAMU.

* TIK

ykazabl B cootrBerctBuu ¢  ®I'OC CIIO 1o

cnenuanbHocTH  09.01.02  «KOMOBIOTEpHBIE CHUCTEMBI W KOMILJIEKCHD)



2. CTPYKTYPA U COAEPKAHHUE OBIIIEOBPA3OBATEJILHOI

JANCHUITIJIMHBI «XUMUS»

2.1. O0beM AUCUMIIMHBI 1 BUbI Y4e0HOi padoThl

Bun yueOHoii padoThl

O0BeM B yacax

Oo0bem o0pa3oBaTeIbHOI NPOrpaMMbl AHCHUILTHHBI 72
TeopeTu4eckoe oOydeHue 30
nabopaTopHbIe /MPAKTUIECKUE 3aHSITHS 38
CamocrositesibHast paboTa 2
IIpomexyTouHas arrecTauus (3a4eT) 2




2.2. TemaTu4yecKuii NJIAH U COAEPKAaHUE TUCHUTIIIHHBI

HaumenoBanme Coaep:kaHue yueOHOro marepuaja (OCHOBHOE U MPo(eccHOHAIBLHO-OPHEHTHPOBAHHOE), 06 dopmupyembie
. beM 4ac0B
pa3aeJioB U TeM JadopaTopHbIe H NPAKTHYECKHE 3AHATHS, MPUKJIATHON MOAYJIb KOMIIeTeHIHU
1 2 3 4
OcHoBHOe cogep:kaHue 64
Pa3nen 1. OcHOBBI CTPOEHHS BelIeCTBA 6
Tema 1.1. OcHoBHoOe coaepxaHue 4 OK 01
CrtpoeHnue aToMOB MK 3.1TIK 4.1
XHMHYECKHX TeopeTnueckoe o0yuenue 2
3JIEMEHTOB U y .
npupona CoepemenHast Mopenb cTpoeHuss aTtoma. CHMBONMYECKHH SI3IK XUMHUU. XUMHUYECKHH 3JIEMEHT.
XHMUYECKOi OnexkTpoHHass KoHpurypamusi atoma. Knaccudukanus XUMHYECKUX 3JIEMEHTOB (S-, p-, d-?J'IeMeHTbI).
CBS3H Banentneie  snmexkTpoHbl.  BaneHTHOCTh.  DNEKTpOHHAsT  MPUPONA  XUMHYECKOW  CBSI3H. 2
DNEeKTPOOTPULIATETPHOCTh. BUIbI XUMHUYECKOH CBsi3W (KOBaJieHTHAs, WOHHAs, MeETaJUINYecKas,
BOIOPOAHAs) U CriocoObI ee 0Opa3oBaHUs
IpakTuyeckue 3aHaATHSA 2
Pemenve 3amaHuii Ha MHCOOJB30BAHME XHWMHYECKOW CUMBOJIMKM M Ha3BaHUW COCIMHEHUN IO
HOMEHKJIAType MEXKIYHAPOAHOTO COM3a TEOPETHYECKOM W MPUKIANHON XUMHU U TPUBUAIBHBIX
HA3BaHWUN I COCTABJICHUS XUMHUYECKUX (POPMYJ NBYXaTOMHBIX COCIUHEHHUI (OKCHUAOB, CYJIb(pUIOB,
TUIPUIOB U T.I1.) U JPYTHX HEOPTAHUYECKUX COSNMHEHUH OTAENbHBIX KJIACCOB. 4
[IpakTideckue 3aaHusl HA YCTAHOBJICHHUE CBSI3M MEXKIY CTPOCHHEM aTOMOB XMMHMYECKHUX 3JIEMEHTOB U
MEPUOIUYECKIM H3MEHEHHEM CBOMCTB XUMHYECKUX 3JIEMEHTOB U UX COCJUHEHUN B COOTBETCTBUU C
nojoxkeHueM lleprnoanueckoi CUCTEMBI.
Tema 1.2. OcHoBHoOe coagepxaHue 2 OK 01
Ilepuoanueckuii OK 02
3akoH 1 Tabmuna | IIPAKTHYECKHE 3aHATHS 2 K 3.1 TTK 4.1
J.H. MenneneeBa
Ilepuonnueckas cucteMa xumudeckux 3jgeMeHToB . 1. Menneneesa. @U3NUECKHI CMBICI 2
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Mepunognueckoro 3akoHa .M. MeHgeneeBa. 3aKOHOMEPHOCTU N3MEHEHUS CBOMCTB XMMUYECKNX
3/1EMEHTOB, 06pa3yeMbIX UMW MPOCTbIX U CMIOXHbIX BELLECTB B COOTBETCTBUUN C MOSMOXKEHNEM
XUMMYECKOT0 3neMeHTa B MNepnogmyeckoin cucteme. MMpoBO33peHYECKOE Y HayYHOE 3HaYeHue
Mepuoanyeckoro 3akoHa .. MeHpgeneesa. MporHosbl .. MeHgeneesa. OTKpPbITUE HOBbIX
XVMUYECKNX 3/IEMEHTOB.

PelwleHne NPaKTUKO-OPUEHTUPOBAHHbIX TEOPETUYECKMX 3afaHMNIi Ha XapaKTepu3auno XMMNYeckmnx
anemeHTOB «MeTananyeckme / HemeTanIM4ecKne CBOMCTBA, 3NEKTPOOTPULATENBHOCTb XUMUYECKMX
3/1EMEHTOB B COOTBETCTBMMU C UX 3/1EKTPOHHbLIM CTPOEHMEM W MONOXEHNEM B NEPUOANYECKON CUCTEME
XUMUYECKNX anemeHToB .M. MeHaeneesa»

Pasgen 2. Xnumunyeckue peakuum 10

Tema 2.1. Tunbl OcHOBHOe cofiepXaHue 4 OK 01
XUMNYECKUX MK31MNK41
peakyuuii TeopeTuyeckoe obyyeHune 2

Knaccutmkaumsa n TUMNbl XMMUYECKNX peakLuii ¢ ydacTeM HeopraHMYeckux BellecTs. CocTaBneHue

ypaBHEHWIA peakLnil COeANHEHMNS, PA3NIOXKEHUS, 3aMeLLLeH s, 0OMEHa, B T.4. peakLuuii ropeHus,
OKWCNEeHNA-BOCCTAHOB/IEHMS.

YpaBHEHUSI OKUC/IEHUS-BOCCTAHOBNEHUS. CTeneHb OKMCNeHUs. OKUCAUTENb U BOCCTAHOBUTEb. 2
CocTaBneHune 1 ypaBHMBaHNE OKUCNTENbHO-BOCCTAHOBUTE/IbHbBIX peaKLnili MeTo40M 3/1EKTPOHHOTO

6anaHca. OKUCNNTENbHO-BOCCTAHOBMTE/IbHbIE peakLuy B Npupoae, NPoM3BOACTBEHHbIX NpoLeccax U
XWU3HEeAeaTeNbHOCT OpPraHM3mMoB

MpakKTnyeckne 3aHATUA 2

KonnyecTBeHHble OTHOLWEHNA B XMMUWN. OCHOBHbIE KO/IMYECTBEHHbIE 3aKOHbI B XUMWUW W pacyeTbl Mo
ypaBHEHUAM XMMWUYECKUX peakuuii. Mofb KakK efuHMLA KoNmyecTBa BeliecTBa. MonspHas macca.

3aKOHbl COXpaHeHWUs Maccbl W 3Hepruun. 3akoH ABoragpo. MonspHblli 06bem ras3oB. OTHOCKTE/NbHAS 4
NNOTHOCTb ra3oB. PacyeTbl MO ypaBHEHUAM XMMWYECKUX peakuuil C MCNOJib30BaHMeM Maccbl, 06bema
(HOpManbHbIe YCN0BUSA) Ta30B, KOIMYECTBA BELLECTBA

Tema 2.2. OCHOBHOEe cofepxaHune 4

OneKTponmTmyecka
TeopeTnyeckoe obyuveHue 2

00
? P
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A auccoumnauns un
WOHHbI 0O6MeH

KoHTponbHas
pa6boTta 1

Paspgen 3.

Tema 3.1.
Knaccudukauyms,
HOMEHKNatypa un
CTpOeHue
HeopraHMyeckmx
BELLEeCTB

Teopus 3NeKTPONMTUYECKOW Anccoumnaunn. VIoHbl. SNeKTPOANTbI, HE3NEKTPONANUTLI. Peakumnyu MOHHOTO
o6meHa. CocTaB/ieHMe peakuuii MOHHOTO O06MeHa MyTeM COCTaBNEHWUS UX MOJIHbIX W COKpaLLeHHbIX
MOHHbIX YpaBHEHU. KNCNOTHO-OCHOBHbIE peakuun. 3aflaHns Ha COCTaB/IEHNE UOHHbIX peakLuii

JlabopaTopHble 3aHATUSA

Nab6opatopHasa paboTta “Tunbl XMMUYECKNX peakLuin”.

MccnefoBaHue TUMOB (MO COCTaBY M KOMUMYECTBY UCXOLHbLIX 1N 06pa3yoLnXcs BEWECTB) Y NPU3HAKOB
XUMUYECKMX peakuyuii. MpoBegeHne peakynin MOHHOTO 06MeHa, onpeaeneHne cpefbl BOAHbIX
pacTBOpOB. 3afaHns Ha COCTaB/EHNE MOHHbIX peakLuii

CTpoeHue BelecTBa M XMMUYECKINE peakLmm

CTpoeHue n cBolicTBa HEOPraHNYeCKNX BELLECTB
OcHOBHOEe cofiep>kaHue

TeopeTuyeckoe o6yyeHue

MpefMeT HEOPraHWYeCcKon xnuMun. Knaccudukawmns HeopraHMYeckmx BeLLecTs. MpoCcTbie U CNOXHbIe
BewlecTBa. OCHOBHbIE K/1acChbl CMIOXHbIX BeL,ecTB (OKCUAbI, TMAPOKCUAbI, KACNOTbI, cOnun). B3anmocessb
HeopraHWYecKnX BelLecTB. ArperaTHble COCTOSIHMS BellecTBa. Kpuctannimueckue n amopdHble
BeLLeCTBa. TWNbl KPUCTANIMYECKMX PELLETOK (aTOMHas, MOJIEKYNSPHAs, NOHHAsA, MeTannyeckas).
3aBMCUMOCTb (PU3MYECKMX CBOWCTB BELLECTBA OT TUMNa KPUCTANNIMYECKON peLleTKn. 3aBUCKMOCTb
XMMUWYECKON aKTUBHOCTY BELLECTB OT BUAA XMMUYECKOI CBA3N U TUNA KPUCTANTMYECKOW PELLETKM.
MpUYMHBI MHOT006pa3ns BELLECTB

MpakTnyeckune 3aHATUA

HomeHKnaTypa HeopraHMyeckmx BeLLEeCTB: Ha3BaHWE BellecTBa UCXOAA U3 UX XUMUYECKOW POpMY/ibl
WM COCTaB/IEHVE XMMUYECKON (POPMYJIbl MCXOAA U3 Ha3BaHMA BeLLecTBa No MeXAyHapOoAHOM
(MOMAK) nnu TpuBManbHOW HOMEHKNATYpe.

PelleHne MpaKTUYeCKUX 3aflaHWii Mo KnacCuuKaumm, HOMEHKNAType M XUMWUYECKUM (opmMynam
HeopraHM4yeCcKMX BELLECTB Pa3MYHbIX KnaccoB (YrapHblil ras, yrfiekucnblii ras, amMmmak, ratleHas
N3BECTb, HeralleHas U3BecTb, NUTbEBadA Co4a N APYrMX): Ha3blBaTb M COCTaBNATb POPMY/Ibl XUMUYECKUX

MK31MK41

16

4 OK 01
OK 02
MK31TMK41
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BEIIECTB, ONPENEISTh MPUHAAJIEKHOCTD K KIIaccy.
Hcrounukn xumMudeckol nHpopMauu (CpencTs MacCcoBoi nHGOpMaLuu, ceTb FIHTEpHET U Ipyrue).
[Tonck nHpopMaIK O HA3BAHUSM, HACHTH(PHUKATOPAM, CTPYKTYPHBIM popmynam

Tema 3.2. ®usuxo-| OcHOBHOE conepRaAHHE OK 01
XUMUYECKUE OK 02
CBOMCTBRA Teoperuueckoe o0yueHnmne
HEOPTraHUYECKHUX .
eLrec Mertannel. Obmue pusnyeckue U XUMUYECKHEe CBOHCTBa MeTayutoB. CriocoObl MOTydeHus. 3HaueHHe
B TB
H METAJUIOB M HEMETAJUIOB B NPHUPOAE M JKU3HENESTEIbHOCTH 4ejNoBeka U opraHu3mos. Kopposus
METAJUIOB: BHJbI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAIUIOB OT KOPPO3HH
Hemeramnel. OOmme ¢usudeckrie M XUMHYECKHE CBOHCTBA HEMETAJUIOB. THWNHYHBIE CBOHCTBA
HemetaiioB [V— VII rpynn. Knaccuukanus 1 HOMEHKIIATypa COeqUHEHUH HeMeTaioB. KpyroBopoTs!
OMOTreHHBIX 3JIEMEHTOB B IPUPOAE
XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIIeCTB (OKCHIOB, THAPOKCHIIOB, KHUCIIOT, K 3.1 TIK 4.1
coJiei 1 z1p.). 3aKOHOMEPHOCTH B MI3MEHEHUH CBOMCTB MPOCTHIX BEINECTB, BOAOPOIHBIX COSUHEHHIH,
BBICIINX OKCUIOB U THAPOKCH/IOB
IpakTuyeckue 3aHaATHSA
CocraBiieHne ypaBHEHMM XMMHUYECKHUX PEaKLHUil C y4yacTHEM IPOCTHIX U CIOXKHBIX HEOPraHUYECKUX
BEIECTB. META/UIOB U HEMETAJJIOB, OKCHIOB METAJUIOB, HEMETAJUIOB M aM(pOTEPHBIX 3JIEMEHTOB,
HEOPraHMYECKUX KHUCIOT, OCHOBaHMH W aM(OTEPHbIX T'HIPOKCHAOB, HEOPTaHUYECKUX COJICH,
XapaKkTEepU3YIOLINUX UX CBOUCTBA.
Pemenne mpakTUKO-OPUEHTHUPOBAHHBIX TEOPETHYECKMX 3aAaHUN Ha CBOMCTBA, COCTAB, MOJy4€HUE U
Oe30macHOe UCIONb30BAaHUE BAKHEHININX HEOPraHWMYECKHMX BEUIECTB B OBITY W NPAKTUYECKOH
NEeATEIbHOCTH Y€JIOBEKA
Tema 3.3. OcHoBHOe cogep:kaHue OK 01
HUnentudukanms OK 02
HeOpraHWHeCKUX JlaGopaTopHble 3aHATHS OK 04
BCLIECTB MK3.11K4.1

Jlaboparopnas padora «MnerTudukanus HEOPraHUIECKUX BEIIECTBY.
Pemmenue SKCINEPUMECHTAJIBHBIX 3aJda4 110 XUMHWYCCKUM CBOICTBAM METAJIOB U HEMCTAJIJIOB, IIO
PacIO3HABAHUIO U MOJYYEHHUIO COSAMHEHUI METAJIOB U HEMETAJIOB.
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KoHTponbHas
pa6oTa 2

Pasgen 4.

Tema 4.1.
Knaccugpukauums,
CTPOEHMNE "
HOMEeHKnaTtypa
opraHnyeckux
BeLLeCcTB

NpeHTUMKaums HeopraHMYeCcKMX BELLECTB C WCMOMb30BaHWEM WX (M3NKO-XMMUYECKUX CBOWCTB,
XapaKTepHbIX KauyeCTBEHHbIX peakUui. KauyecTBeHHble peakuuu Ha cynbdart-, KapboHaT- WM xnopua-
aHWMOHbI, Ha KATUOH aMMOHUS

CBOiicTBa HEOPraHMYeCKNX BeLLEeCTB

CTpoeHUne 1 CBONCTBA OPraHMYecKmnx BeLLecTB
OCHOBHOe cofepxaHune

TeopeTnyeckoe obyuveHue

MosBneHne 1 pa3BUTUE OPraHNYeCcKOn XUMUK Kak HayKu. MNpegMeT opraHMyYecko Xxmumun. Mecto v
3HayYeHVe OpraHNYecKol XMMUKN B CUCTEME eCTECTBEHHbIX HayK.

XUMUYecKoe CTpOeHMe KakK MOopAfoK COeAVMHEHWS aTOMOB B MOJIEKY/iIe COM1aCHO WX BaseHTHOCTW.
OCHOBHbIE MOMIOXKEHNS TEOPUUN XUMMUYECKOTO CTPOEHUS OpraHn4vyeckmx coeauHeHmii A.M. byTneposa.
YTrNnepoAHbll CKeNneT OpraHMYeckol MONEeKy/bl. 3aBUCMMOCTb CBOWCTB BELLECTB OT XWMUYECKOro
CTPOeHuA Monekyn. Vizomepusa v n3omepsl.

MoHATME O (YHKUWOHaNbHOW rpynne. Pagukan. T[MpuHUMNbl  KnacCUuuKaumm opraHMyecknx
coefuHeHni. ToHATME 06 as3oTcofepXalunx COeAUHEHMAX, OMONOrMYecKM aKTUBHbIX BeLLecTBax
(yrnesogax, upax, 6enkax u fAp.), BbICOKOMONEKYNAPHbIX COeANHEHUsAX (MOHOMep, nonumep,
CTPYKTYPHOE 3BEHO)

CamocTonaTenscHaa paboTa
MexayHapoaHas HOMEHKIaTypa v NPUHLMMNbI HOMEHKNATYPbl OPraHNYeCcKNX CoeanHEHNIA.

MNMpakKTnyeckne 3aHATUA

HomeHknatypa OpraHM4ecKUX COeAUHEHWUI OTAe/bHbIX KNaccoB (HacblleHHble, HEHacbILeHHblEe |
apomaTuyeckue yrnesofopoAbl, CNUPTbl, PEHONbl, anbAernibl, KeTOHbl, KapboHOBblE KUCNOTbI K Ap.)
CocTaB/ieHMe MOMHbIX W COKPALEeHHbIX CTPYKTYPHbIX (OPMY/S OpraHnyYeckmx BeLLeCTB OTAeNbHbIX
KNaccoB, WCMOMb3yAa WX Ha3BaHMA MO CUCTEMATUYEeCKOW W TPUBMANbHON HOMeHKnaType (3TWUNEH,
aueTuneH, rauuepuH, ®eHon, ¢opmanbaern, YKCyCHas KWCNoTa, MuMH). PacyeTbl npocTeliwe
(hopMynbl OpraHNMYecKor MONeKybl, NCXOAA U3 3N1EMEHTHOr0 coctasa (B %)

24

4 OK 01
MK31TMK41
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Tema 4.2.
CaoiicTBa
OpPraHUYECKHUX
COeAUHEHUH

OcHoBHoOe cogepxaHue

12

TeopeTnueckoe o0yuenune

QDU3NKO-XMMUYECKHE CBOHCTBA OPTaHUYECKUX COCAMHEHUH OTHENbHBIX KIJACCOB (OCOOEHHOCTH
KJIacCU(pUKAILIMN 1 HOMEHKJIATYPbl BHYTPH KJIACCa;, TOMOJIOTUYECKHUH psif 1 odmiast popmyna; u3omepus,
¢dusnyeckne CBONCTBA, XUMHUECKHE CBOHCTBA; CIIOCOOBI MOTyYEeHHUs):

— TpedeNIbHbIE YIIIEBOAOPOAbI (aJKaHbl U LMKJIOANKaHbl). | OpeHne MeraHa Kak OOMH M3 OCHOBHBIX
HCTOYHUKOB TEIUIa B MPOMBIILIEHHOCTH U ObITy. CBOWCTBA MPUPOAHBIX YIIIEBOAOPOIOB, HAXOXKACHUE B
MPUPOAE U NPUMEHEHHUE AJIKAHOB,

— HempenenbHble (ANKEHbl, AJKHHBI M aJKaJWeHbl) M apoOMaTHYECKHe yrieBofopoabl. [ openue
ALEeTUJICHA KaK UICTOYHUK BbICOKOTEMIIEPATYPHOI'O MIJIAMEHU AJIsI CBAPKU U PE3KH METAJIIOB

— KHCIIOPOACOAEP KaINe COeTUHEHHs (CITUPTHI M (PEHONBI, KAPOOHOBBIE KHCIOTHI M 3(UPHI, abIETHIbI
U KETOHBI, JKUpBI, yriaeBonel). llpakTudeckoe NpUMEHEHHE STHISHIJIMKOJS, TIIHLEPHUHa, (eHona.
[Ipumenenune Qopmanpaeruna, aneTaabieruaa, YKCYCHOW KHCIOTBI. Mblla Kak COJIM  BBICIIUX
KapOOHOBBIX KHCIOT. MoOroIue CBONCTBA MbLIA

— a30TcoAep Kallie COCOMHEHUS (aMHUHBI M aMHUHOKUCIOTHI, Oenku). BBICOKOMOJNEKYIsIpHBIC
coenHEHUs] (CHHTETUYeCKHe M OHOJIOTHUECKH-aKTUBHBIE). MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO.
INommMepu3aryst STUIeHa KaKk OCHOBHOE HAIPABJICHNE €T0 HCIIOIb30BAHMSL

I'enerndeckas CBSI3b MEXKIY KJIACCAMHU OPTaHMYECKUX COCIMHEHUH

IpakTuyeckue 3aHaATHSA

CpolicTBa OpraHMYECKHX COCOMHEHUIH OTAEIbHBIX KJACCOB (TPUBHANBHAS U MEXKAYHAPOIHAsS
HOMEHKJIATypa, XUMHYECKHE CBOHCTBA, CIIOCOOBI MOJYYEHHS): MpenenbHble (AIKaHbl U LUKJIOANKAHBI),
HeTpenebHble (AJIKEHDI, AIKUHBI U aJIKaAHEeHbI) 1 apOMAaTUYECKHE YIIIEBOAOPObI, CIUPTHI M (DEHOJIE,
KapOOHOBbIE  KHCIOTBI M 3QUPBL,  aJdbIErHAbl M  KETOHbl, AaMHHbI M  aMHHOKHCJIOTHI,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHUs. 3a/laHusl Ha COCTABJICHHE YPAaBHEHHH XHUMHYECKHX PEaKLUUH C
y4acTHEM OPTaHUYECKUX BELIECTB HA OCHOBAHUH UX COCTABA M CTPOSHHS

CocraBnenne cxeMm peaknuii (B TOM 4YHCJIE MO TIPEMJIOKEHHBIM IIETOYKaM IpEeBpaIleHuit),
XapaKTEePU3YIOIMNUX XUMHUYECKHE CBOWCTBA OPTAHMYECKHX COENWHEHHH OTAEIbHBIX KJIACCOB, CIIOCOOBI
UX TOJyYeHUs U Ha3BaHME OPraHUYECKUX COEJUHEHUM MO TPUBHAJIBHON MM MEXIYHapOIHOU
CHUCTEMaTH4YeCKON HOMEHKJIaType.

OK 01
OK 02
OK 04
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Tema 4.3.
NpeHTngurkayms
OpraHnyeckux
BELLECTB, X
3HavyeHue un
NpUMeHeHWe B
ObITOBOW ”
NpPon3BOACTBEHHOW
[eATENbHOCTM
yenoseka

KoHTponbHas

PelleHMe MNPaKTUKO-OPUEHTUPOBAHHbIX TEOPETUYECKMX 3afaHuii  Ha CBOCTBA  OPraHWYecKux
COeAUHeHNIA OTAENbHbIX KNaccoB

NabopaTtopHasa paboTa

NabopatopHaa paboTa “lMpeBpalleHns OpraHNYecKnX BeLLeCTB Npu HarpesaHun".
MonyyeHne aTUNEHA U N3YUYEHME ero CBOMNCTB. MoAenMpoBaHMe MOJMIEKY 1 XUMUYECKUX NpeBpaLLeHui
Ha NpMMepe 3TaHa, 3TUNEHA, aLeTUIEHA 1 Aap.

OCHOBHOE cofiepXXaHue
TeopeTnyeckoe obyuveHue

BuoopraHuueckme coeaunHeHus. TlpuMeHeHWe u  6GuonoOrMyeckas ponb yrnesofoB. OKuUCNeHue
YINeBOAOB - WCTOYHWK 3HEPTUM XKMBbIX OpraHMamoB. O6nacTM NPUMEHEHUS aMUHOKUCNOT
MpeBpalwieHns 6enKoB NUWM B oOpraHusme. Buonoruyeckne ¢yHKUMM 6GenkoB. Buonornyeckue
(YHKLUM XNPOB. PONb OpraHUYecKoi XMMUN B peLleHni Npo6iem nuLLeBoin 6e3o0nacHoCTH

Ponb oOpraHnMYeckoli XuWMuWM B pelleHUU npobreM 3HepreTuyeckoid 6e30MacHOCTW, B Pas3BUTUM
MeAULVHbI, CO34aHNM HOBLIX MaTepuasioB, HOBbIX UCTOUYHWUKOB 3HepPrun (anNbTepHATUBHbIE NUCTOUYHUKM
3Heprumn). ONacHOCTb BO3JENCTBUA Ha XXUBbIE OPraHN3Mbl OPraHMYeCKNX BeLLeCcTB OTAe/bHbIX KNaccoB
(yrneBogopoabl, CNMpTbl, (eHONbl, XJ0pOpraHMyeckne NPOU3BOAHbIE, aNbAeruabl W Ap.), CMbICA
nokasartens npeaenbHO A4ONYCTUMONM KOHLEHTpaLmm

NabopaTopHble 3aHATUSA

Nab6opaTtopHasa paboTta: “UaeHTMDUKALNSA OpraHNYeCKNX COEAUHEHUIA OTAENbHbIX KNaccoB”
NaeHTunKaums opraHM4ecKUX COeMHEHNA OTAENbHbIX KnaccoB (Ha MpuMepe anbAernfos, Kpaxmana,
YKCYCHOW KWCNOTbl, 6e1KOB W T.M.) C WCNOAb30BaHNEM WX (QUINKO-XUMUYECKUX CBONCTB MU
XapaKTepPHbIX KauyeCTBEHHbIX peakuwii. [eHaTypaums 6enka npuv HarpeBaHUW. LIBeTHble peakuum
6enkoB. BO3HMKHOBEHME aHA/IMTUYECKOrO0 CUrHana C TOYKW 3PEHUS XUMUYECKMX MpOLEeCcCoB npu
NPOTEKAHNM KaYeCTBEHHOW peakLMu, NO3BONAIOLLEN NAEHTU(HNLNPOBATL NPEANOXKEHHbIE OpraHNYecKune
BellecTBa

CTpyKTypa 1 CBOINCTBA OPraHMYeCKMX BeLLECTB

OK 01

OK 02

OK 04
MK31TMK41

16



padora 3

Paszpean S. Kunernueckue 1 TepMOAHMHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHUSI XHMHYECKHX pPeaKiuii
CxopocTb OcHoBHoOe coaepxaHue OK 01
XUMUYECKUX OK 02
peakuui. MK3.1TK 4.1
XUMH4ECKOe
paBHOBecHE
TeopeTnueckoe o0yuenue
CKOpoCTh peakiyy, €€ 3aBUCHMOCTb OT Pa3IMYHBIX (PaKTOPOB: MPHPOABI PEArHPYIOLINX BEIIECTB,
KOHLEHTPALUH pearupyrollux BeLIeCTB, TeMIepaTypbl U IUIOWAAN PEaKIMOHHOM NOBEPXHOCTH.
TernoBble 3 PEKTH XUMUYECKUX PEaKIUil. IK30- U SHAOTEPMHUUECKUE, PEAKLIUH.
OObparuMocTh peakiuii. XUMHUYECKOEe PABHOBECHE U €ro CMELICeHHE MOJ NEHCTBUEM pPa3IUYHBIX
(akTOpOB (KOHLEHTPALMS PEareHTOB WM MPOIYKTOB PEAKLUH, NaBJICHUE, TEMIIEpaTypa) IJsl CO3MaHUs
ONTUMAJIbHBIX YCJIOBUN MPOTEKaHUs XUMHUYeCKUX mpoueccos. IIpunnun Jle Ilatense
IIpakTHYeckHe 3aHATHA OK 01
. OK 02
Pemenne mnpakTUKO-OPUEHTHPOBAHHBIX 3aJaHW Ha aHAMU3 (PAaKTOPOB, BIMSIOIIMX HA H3MEHEHHE TK 3.1 TIK 4.1
CKOPOCTH XUMHYECKON PEaKIH, B T.4U. C MO3ULHIHA SKOJOTHYECKH LENecO00Pa3HOro MOBEACHUS B OBITY
U TPYJOBOM IEATENBHOCTH B LIEJIAX COXPAHEHUs] CBOETO 3/I0POBbsl U OKPY KaIOIeN MPUPOIHOI Cpenbl.
Pemenrie npakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha mpuMeHeHue npuHuuna Jle-Illatenve nus
HAXOXKICHUSI HAIPABJICHUS] CMEIIEHHs PABHOBECHUS XWUMHUYECKOM peakuuud W aHanmu3 (HakTopoOB,
BJIUSIOLINX HAa CMELIEHUE XUMHUYECKOTO PaBHOBECHS
Paspea 6. PacTBopsnI
Tema 6.1. OcHoBHOe cogep:kaHue OK 01
ITonsATHE O OK 02
pacTBOpax Teopernueckoe 00y4uenne OK 07
K 3.1 TIK 4.1

PactBopenne kak ¢usnKo-xuMHu4eckuii mporecc. PacTBopbel. CriocoObl MPUTOTOBJICHUS PAaCTBOPOB.
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PactBopumocts. MaccoBass 1ons  pacTBOpeHHOro BeujecTBa. (CMbICH TMOKasaTensl MpenesbHO
JOITyCTUMON KOHLIEHTPALIMH U €r0 NCIIOJIb30BaHNE B OLICHKE SKOJIOrMYeCKOH 0€30MacHOCTH.

[IpaBmia 5KOJOrMYECKH LENecOOOpPa3HOrO IMOBENEHUs B OBITY W TPYAOBOW MAEATENBHOCTH B ILIEJSIX
COXPAaHEHHUs1 CBOErO 3[0POBbs M OKPYKAIOLIEH MPUPOIHON Cpenbl, OMaCHOCTb BO3JAEHCTBUS HA JKUBbIE
OpTaHU3MBbI OINIPEACTICHHBIX BCIICCTB.

Pemenne nmpakTUKO-OPHEHTHPOBAHHBIX PACUETHBIX 33JaHUI HA PACTBOPHI, UCIIOIb3yeMbIe B ObITOBON U
MPOU3BOACTBEHHON IESITENBbHOCTH YEJOBEKA

Tema 6.2. OCHOBHOE Coep/KaHUe OK 01
Hccnenosanue OK 02
CBOICTB PacTBOpPOB JIaﬁopaToprle 3aHATHSA OK 04
IMK3. 111K 4.1
Jlaboparopnast pabora «IIpuroroBieHne pacTBOPOBY.
[IpuroroBneHue pacTBOPOB 3aJaHHON (MaccoBoOH, %) KOHLEHTpauHH (C MPaKTHKO-OPUEHTUPOBAHHBIMHU
BOIPOCAMH) U ONPEAENIEHIE CPEbl BOJHBIX PACTBOPOB.
Pemenue 3a1a4 Ha IPUTOTOBIICHHE PACTBOPOB
IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COJepP:KaHHe (CodepKaHHe MPUKJIATHOTO MOY.JIsI)
Pazpen 7. Xumusi B ObITY H IPOH3BOACTBEHHOMH 1eATEIHLHOCTH YeJ0BEKA OK 01
OK 02
Xumust BOBITY U [OcHoBHOE comepkanue OK 04
MIPOU3BOACTBEHHON
p OK 07
AeSITeTbHOCTH Teopernueckoe 00yueHmne MK 3.1TIK 4.1
YeJIOBEKa : :

Hogefimme nocTkeHNss XUMUYECKOW HAYKH U XUMUYECKOH TexHoornu. Pojb Xxumun B obecrneueHnn
SKOJIOTUYECKOH, SHEPreTUIeCKON 1 NMUIIEBONH O€30MacHOCTH, Pa3BUTHH MeANIUHEL [IpaBuia nmoncka u
aHaIM3a XUMHYECKOH WH(pOPMAIMK U3 pPa3MYHbIX HCTOYHUKOB (Hay4dyHas W y4eOHO-HAy4Has
JUTEpaTypa, CpencTra MacCoBo MHpoOpManuu, cetb UHTEpHET)

IpakTuyeckue 3aHaTHSA

ITonck W aHanM3 KEWCOB O NMPUMEHEHWHM XUMHYECKHX BEINECTB M TEXHOJOTWH C y4eToM Oyayruein
npoeCcCHOHAIBHONH  NEATENIbHOCTH 1O  TEeMaM:  Ba)XKHEHIIME  CTPOUTENIbHBIE  MAaTepHalIbl,
KOHCTPYKLMOHHBIE MaTe€puajbl, KpPacKW, CTEKJIO, KepaMHKa, MaTepuanbl Mjsd 3JEKTPOHUKH,
HAHOMATEpHUAJIbl, TEKCTWIbHBIE BOJIOKHA, WCTOYHMKM OHEPrUH, OPraHUYECKHME W MUHEPaIbHBIC
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yIOOpeHus, IeKapCTBEHHBIEC BELIECTBA, ObITOBAS XMMHSI.
3amura: IIpencrasnenne pe3ynbTaToB peLIeHHUs KeHCoB B (pOpMe MUHHU-TOKJIAa C IPe3eHTaIen

IIpomexyTouHas aTTecTanMs Mo AUCUUILINHE (3a4eT)

Bcero

72
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3. YCJIOBUSI PEAJU3ALIMM ITPOT PAMMBI OGIIEOBPA30BATEJILHOI
JUCHUATLIMHBI

3.1. TpeGoBaHusA K MUHMMAJIbHOMY MAaTEPHAJIbHO-TEXHHYECKOMY
o0ecrneYeHunIo

Jlng peanuzanmu MporpaMmbl JACHUIUIMHBL JOJDKHBL OBITH TMPEAYCMOTPEHBI
CIICYIOIIAE CHELUAIbHBIE MOMEMICHUS: YYCOHbIH KAaOWHET XUMUU W/WIKM Y4eOHOH
XUMUYECKOH 1adopaTopui.

OGopynoBanne y4yeOHOro KkaOuHeTa (HAIJSAHbIE TOCOOMS): HAOOPHI
MIAPOCTEPKHEBBIX ~ MOJECIEH  MOJEKYJ, MOACIN KPUCTALIMYECKMX  PEHICTOK,
KOJUIEKIIMHA MPOCTHIX M CJIOKHBIX BEHICCTB W/WIM KOJUICKIUH MMOJTMMEPOB; KOJIICKIUS
TOPHBIX MOPOJ M MHUHEpAIoB, Tabmuua MennaeneeBa, yueOHbie QUIBbMBI, TU(PPOBBIE
00pa3oBaTeIbHBIE PECYPCHI.

Texnuyeckne cpeacTBa O0y4YeHHsI: KOMIIBIOTEp C  yCTpOiCTBamMu
BOCHPOM3BEJICHUSI  3BYKAa, MPUHTEP, MYJIBTUMEIUA-NIPOEKTOP €  OKPAHOM,
MYJITUMEINIHAS TOCKA, YKA3Ka-MPE3EHTEP A MPE3CHTALUH.

OobopynoBanne jgadGopaTopud U padoOvYUX MECT Ja0OpaTOpPHU: MEH3YPKH,
NUNETKUA-KAMETBHULBI, TEPMOMETPBI, MUKPOCKOIL, JIYIbl, MPEAMETHBIC U TTOKPOBHBIE
CTEKJIA, TUTAHIIETHI ISl KanelbHbIX Peakunid, (UIbTpOBa/IbHAS Oymara, MpOMBIBAJIKH,
CTEKJISSHHBIE MPOOMPKH, PE3MHOBBIE MPOOKH, (PoHApUKH, HAOOpP PpPEaKTUBOB,
CTEKJISTHHBIC TMAJIOYKH, I[ITATUBBL AJIi MPOOMPOK, MEPHBIC LMIUHAPHI, BOPOHKH
CTEKJISTHHBIE, BOPOHKHM JEJIUATENbHBIC HUIuHApuYeckue (50-100 mm), cTymku ¢
NeCTUKOM, (appopoBbIE YalllKW, MUHIETHI, (UIALTPHl OyMakHbIC, BaTa, MapJis,
YaCOBBIE CTEKJIA, JJICKTPOIUTUTKH, JIa0OPAaTOPHBIC IITATHBBI, CIIMPTOBBIC TOPEIKH,
CIUYKHU, MPUOOp AJisl MONYYEHHUs ra3oB (WM NpoOMpKa ¢ razo0TBOJAHONH TPYOKOid),
JeprKaTeNn sl MPOOUPOK, CKIISIHKK Ul XPAaHCHHsI PEAKTHBOB, Pa3laTOYHBIC JIOTKHU,
xumudeckue crakasbl (50, 100 u 200 my1); mmarean; MUHIETHL, TUTECIBHBIE UG,
CEKYHAOMEPSHI (TaliMepsl), MepHbIC MPoOUpKH (Ha 10—20 mur) u MepHbIe KOaOHI (25, 50,
100 m 200 mn), BoasHas OaHs (MM TEPMOCTAT), CTEKIISIHHBIC NAJIOYKH; KOHUYECKUE
K006l a1t TuTpoBanus (50 u 100 M), MTHAMKATOPHBIE TOJOCKK AJist onpenescans pH
W CTaHJAPTHAS WHAWKATOPHAS IIKAIA, YHUBEPCAIBHBIN MHIMKATOD, MUIICTKH HA 1, 10,
50 mu (mym go3aropel HA 1, 5 w1 10 M), OrOPETKHM [UIsl THTPOBAHUS, MEAMLIMHCKHE
mnpuiel Ha 100-150 My, naboparopHbE W/WIM aHATMTHYECKHE BEChl, pH-MeTphI,
CYIIWIBHBIN mKaQ, ¥ ap. 1adoparopHOe 000PYI0BAHUE.

3.2. UnpopmanuoHHOE 00€eCTICYCHNE PeaTu3aly NPorpPaMmMbl

1. Jns peanuzanmu nporpaMMbl  OMOMMOTEUHBIH (HOHA 0Opa3oBaTEIbHON
OpraHM3ali JOJDKEH WMETh TEYaTHBIC W/WIH JJICKTPOHHBIE OOpPa30BaATCIBHBIE W
WH()OPMALMOHHBIE  PECYPCH,  PEKOMEHIOBAHHBIE  JUIi  HCIOJB30BAaHWS B
00pa30BaTeIbHOM MPOLIECCE, HE CTapIIE 5 JIET C MOMEHTA U3IAHUSI.
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2. PeKkomeHayeMble MeyaTHble M34aHMa N0 peanv3auun 06LLe06pa3oBaTelbHONM
ANCUUNAUHBI NpeAcTaBfeHbl B MeTOAMYECKMX PEKOMEeHJauusix Mo opraHusauunm
00yueHus.

1 O0.C.lN'abpuensH., N.I.OcTtpoymoB-Xnumuns ,3natensCkuin LeHTp» AKageMuns»,
2013r.

2.EpoxuH KO.M., KoBanesa WN.b. Xumns gnsa npogeccrin n cneymanbHOCTER
TEXHUYECKOTO U eCTeCTBEHHO-HAy4YHOro npodunien: y4ebHUK ANa CTyh. YYperaeHni
cped. npod. obpaszosaHua. — M., 2010r

WHTepHeT pecypcsl:

1. https://znanium.ru

2. JlaHb: 3/1eKTPOHHO-6Mb61MoTeYHas cuctema. — URL: https://e.lanbook.com/

3. MopTtan yHAaMeHTaNlbHOro XMMUYeckoro obpasoBaHus Poccun. - URL:
http://www.chemnet.ru 3. Xumusa gns Bcex: UNNKOCTPUPOBAHHbIE MaTepuasbl
Nno o6LLeil, opraHMYecKoM 1M HeopraHuyeckon xummn. - URL: http://school-
sector.relarn.ru/nsm/

4. XXypHan "Xumua n XXusHo - XXI Bek". - URL: http://www.hij.ru

5 YuebHuk xumun. Bepywmin . M. XunuH. bonee cTa Buaeosanucein
9KCNepMEHTOB c YPOKOB - URL:
http://my.mail.ru/community/chemtextbook/

4. KOHTPOJIb N1 OUEHKA PE3YJIbTATOB OCBOEHUA
OBLEOBPA30OBATE/ILHOW ANCUUNMNNHDI

KOHTpO/ib 1 oueHKa pe3ynibTaToB 00yYEHMs OCYLLEeCTBNAETCA MpenofaBaTenem
B Mpouecce TMpPOBeAeHMA NpPaKTUYeCKMX 3aHATUIA U nabopaTtopHbIX  pabor,
TECTUPOBAHMA, a TakXe BbIMOSIHEHUA 06y4YalWMMUCA WHAUBUAYANIbHBIX 3afaHui,
MPOEKTOB, UCCNefoBaHWil. Pe3ynbTaTbl 00y4YeHMA OMpefenstT, 4YTo obydarouimecs
OO/DKHbI  3HATb, MOHUMaTb W [AEeMOHCTpMpOBaTb MO 3aBEPLUEHUN  U3YYEHUSA
ANCLMMNHBI.

Ons  (hopMupoBaHMsl, KOHTPONA M OLEHKW pe3ynbTaTOB OCBOEHMSA Y4yebHOM
ANCLUMNINHBL UCMONb3YeTCA CUCTEMA OLEHOYHbLIX MEPONPUATWUIA, NpeacTaBnatoLasn
CO060i KOMMJIEKC YUYeOHbIX MeponpuAaTUIA, COrnacoBaHHbIX C pe3y/bTaTamum 00y4veHus
N copMynmpoBaHHbiXx C¢ ydyetoM @DIFOC COO (npeameTHble pe3ynbTatbl MO
aucumnanHe) n droc Crio.
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No

11

12

OK/MK Mogynb/Pa3gen/Tema

OcHOBHOEe cofep>aHue

Pasgen 1. OcHoBbI
CTPOEHUS BellecTBa

OK 01 CTpoeHune aToOMOB
XUMUYECKNX 3NIEMEHTOB
M NPMpoSa XMMUYECKOM
CBA3N

OK 01

OK 02 Tabnuua 4.U.
MeHgeneesa

PesynbTaTt 06y4eHuns

dopmynnposaThb
6a30Bble MOHATUA U
3aKOHbl XUUMUU

CocTaBnsATb XMMUYECKUE
hopMy bl COeAUHEHNIT B
COOTBETCTBMU CO
CTeNeHbl OKUCNEHUS
XUMUYECKNX 3IEMEHTOB,
MCXOAA U3 BaIEHTHOCTU U
3M1eKTPOOTPULLATE/IBHOCTK

Mepnoanyecknin 3aKoH 1 XapakTepn3oBaTtb

XUMUYECKME 3NEMEHTDI B
COOTBETCTBUWU C UX
NONIOXXEHNEM B
NeprnoanYecKoii cucTeme
XUMUYECKNX 3NIEMEHTOB
0.1, MeHpgeneesa

Twnnbl OLEHOYHbIX
MeponpuaTuUia

1 Tect «CTpoOeHMe aTOMOB
XUMUYECKNX 3/IEMEHTOB U
npmposa XMMUYecKomn CBA3N».

2. 3afa4n Ha cocTaB/ieHune
XUMUYECKMX hopmyn
[BYXaTOMHbIX COeANHEHWUIA
(okcmupos, cynbnaos, ruapuos
nT.n).

3. 3aflaHnA Ha Ucnosb3oBaHne
XUMUYECKON CUMBONNKN 1
Ha3BaHWn COeANHEHNIA MO
HOMeHKaType MeX4yHapo4HOro
COH3a TEOPETUYECKOI 1
NPUKNAaLHON XUMUU U
TPUBMAbHbIX Ha3BaHWI AN
COCTaBJIEHNSA XUMUYECKMNX
(hopMyn ABYXaTOMHbIX
coefMHeHWI (OKCUA0B,
cynbnaoB, rMapuLoB NT.N.) "
APYTUX HEeopraHMYyeckmnx
COefJMHEHWI OTAeNbHbIX KNaccoB

1 TecT «MeTannunuyeckue /
HeMeTan/InyecKkne cBoKCTBa,
3N1eKTPOOTPULATENBHOCTb 1
CPOACTBO K 3N1EKTPOHY
XUMUYECKNX 3/IEMEHTOB B
COOTBETCTBME C UX 3NEKTPOHHbLIM
CTPOEHMEM U MONOXEHNEM B
NepruoanYecKoii cucTeme
XUMUYECKux afiemeHToB A.U.
MeHpeneeBa».

2. MNpakTnyeckne 3afaHnsa Ha
YCTaHOBJIEHWE CBA3N MEXAY
CTPOEHMEM aTOMOB XMMUYECKMNX
371EMEHTOB 1 MEPUOANYECKUM
N3MEHEHNEM CBOMCTB
XUMUYECKNX 3NIEMEHTOB N UX
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No

2.1

2.2

OK/MK Mogynb/Pa3gen/Tema

Pasgen 2. Xnmuyeckue

peakuun

OK 01
OK 04

Tunbl XUMMNUYECKNX
peakuui

ONeKTponmMTnyecKas
auccoumaumns u NOHHbIN
obmeH

PesynbTaTt 06y4eHuns

XapaKTtepunsoBaTb TUMbI
XUMUYECKNX peaKLunii

CocTaBnaTb peakuuu

COeANHEHNA, pa3noXXeHwns,

06MeHa, 3aMeLeHns,
OKNCAUTENbHO-
BOCCTaHOBUTE/NbHbIE
peakuum

CocTaBnAaTb ypaBHeHuUA
XUMUYECKMX peakLumm
NOHHOro o06MeHa ¢
yyactuem

Twnnbl OLEHOYHbIX
MeponpuaTuUia

COeflHeHWA B COOTBETCTBUN C
nonoxkeHviem MepnoanYecKon
cucteme.

3. MpaKTUKO-OpUeHTUPOBaHHbIE
TEeopeTUYeCKMe 3aaHuns Ha
XapakTepu3aLmnio XMMUYECKUX
anemMeHTOoB: «MeTannuyeckue /
HeMeTan/IM4yecKne cBOKCTBa,
3M1eKTPOOTPULLATENIBHOCTD U
CPOACTBO K 3/IEKTPOHY
XUMUYECKNX 31EMEHTOB B
COOTBETCTBUE C UX 3/IEKTPOHHBIM
CTPOEHMEM ¥ MONOXKEHNEM B
nepnogu4ecKon cucrteme
XUMUYECKNX 3/1IEMEHTOB

O./. MeHpeneesa»

KoHTponbHasa paboTa
«CTpoeHMe BeLlecTBa n
XUMUYECKNE peaKLnmn»

1. 3afaym Ha cocTaB/ieHuMe
YpPaBHEHWUIA peakumii:

- COEeAMHEHUS, 3aMELLLeHMS,
pasnoxeHusa, obmMeHa;

- OKUCNUTENbHO-
BOCCTAHOBUTE/IbHbLIX peakuunin ¢
MCNofb30BaHNEM MeToa
3N1eKTPOHHOro 6anaHca.

2. 3aiayn Ha pacyeT macchl
BellecTBa Uan 06bEMA

rasoB Mo M3BECTHOMY KO/IMYeCTBY
BeLLecTBa, Macce Uan 06bEMY
OZHOT0 M3 y4acTBYIOLWMNX B
peakLuuu BELLEeCTB; pacyéThbl
macchl (06bEMa, KonnyecTea
BellecTBa) NPOAYKTOB peakuuu,
eCc/n OfiHO U3 BeLLecTB MMeeT
npumecu

1. 3afaHndA Ha cocTas/ieHue
MOJIEKYIAPHBLIX Y MOHHbIX
peakuuii C y4acTUem KWUCNOT,
OCHOBAHWWN W cone,
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Twnnbl OLEHOYHbIX

Ne OK/MK Mogyns/Pasgen/Tema PesynbTaT 00y4yeHMs N
MeponpuUATUi

HeopraHM4ecKnx BELLECTB YCTaHOB/IEHWE U3MEHEHUS
KUCMOTHOCTU cpefpbl
2. NabopaTopHas pa6oTta "Tunbl
XUMUYECKNX peakunii™

3 Pasgen 3. CTpoeHue n  WccnegosaTb cTpoeHne n KoHTposibHasA paboTta
CBOliCTBaA CBOliCTBA «CBONCTBA HEOPraHNYECKMX
HEeopraHMYecKnx HEeopraHMYecKnx BeLlecTB»

BeLLeCcTB BeLLlecTB
31 OKO01 Knaccugmkayums, Knaccugunumnposatb 1 Tect «HomeHKnaTypa u
NK3l HOMeHKaTypa u HeopraHuyeckme Ha3BaHWe HeOpraHN4YecKmx
MK41  crpoenue BeLyecTBa B COOTBETCTBMM BELLECTB UCXOASA U3 UX
HeopraHM4yecKmx C UX CTPOEHMEM XUMUYECKO (DopMYy bl NN
BeLLecTB COCTaB/IEHNE XUMUYECKOWA

(hopmynbl NUCXOAS U3 Ha3BaHWSA
BeLlecTBa N0 MEXAyHapOoHOW
NIv TPUBUANBHOW
HOMeHKaType».

2. 3aja4M Ha pacyeT MaccoBoOWi
fonn (Maccbl) XMMUYECKOro
anemeHTa (CoefMHeHMUs) B
Mosiekyne (cmecwm).

3. MpakTnyeckue 3afaHna no
Knaccugukaumm, HOMeHKNaType u
XUMUYECKUM hopMyiam
HeopraHM4YecKnx BeLecTB
pas/INYHbLIX KNaccos.

4. MpaKTnyeckune 3agaHna Ha
onpegenieHne XMMN4ecKom
aKTMBHOCTM BeLLECTB B
3aBMCUMOCTM BMAA XMUMUYECKOM
CBA3M U TUMa KPUCTaNIM4ecKom

peLeTKu
3.2 OKO01 D U3NKO-XMMUYECKNE YcTaHaBnnBaThb 1 TecT «OCOBEHHOCTM
OK 02 CBOWCTBA 3aBUCUMMOCTb (PU3NKO- XMMWYECKNX CBOWCTB OKCUAOB,
MK 3.1 HeopraHM4yecknx XWMWYECKUX CBOIACTB KWUCMOT, OCHOBaHW, aMhOTEPHbIX
MK41  pgeuects HEOPraHNYeCcKMX BEeLecTs TUAPOKCUOB U COMeli».
OT CTPOEHUSA aTOMOB U 2. 3aflaHnAa Ha cocTas/ieHue
MOJIEKY/, a TakKXe Tuna YPaBHEHMNI I XUMUYECKNX peakLni
KpUCTananyecKkoim C y4acTMeM MPOCTbIX U CMAOXKHbIX
peLeTKn HEeopPraHMYecKNX BELLECTB:

OKCnAoB MeTasl/10B, HEMETAJI/IOB U
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Twnnbl OLEHOYHbIX

Ne OK/MK Mogyns/Pasgen/Tema PesynbTaT 00y4yeHMs N
MeponpuUATUi

amOTEPHbIX 3/IEMEHTOB;
HeopraHn4eckKmnx K1cnor,
OCHOBaHWUM 1N aMOoTepHbIX
rMAPOKCUA0B, HEOPTraHUYeCcKmX
COMEeN, XapaKTepusyowmx nx
CBOWCTBA M CNOCOObLI NOMTYYeHKS.
3. MpaKTUKO-OpUEHTUPOBAHHbIE
TeopeTMYecKue 3afaHuns Ha
CBOWCTBA M NONydeHune
HeopraHM4ecKnx BeLLecTB

3.3 OKO01 NpeHTngumkaumns Wccneposath 1 MNMpaKTUKO-OpUEHTUPOBAHHbIE
OK 02 HeopraHMYyecknx KayeCTBEHHbIe peakuuu 3a/laHnAa Nno CoCTaB/IeHUI0
OK 04 BeLLecTB HeopraHM4ecKnx BewecTB XMMUYECKUX peakuuii C yyacTuem

HeopraHM4ecKnx BeLLecTs,
MCNOJIb3yeMbIX AN1A UX
NaeHTUOUKaLum.
2.labopaTopHas paboTa:
“NpeHTnhukayms
HeopraHn4yeckux BeLecTs”

4 Pasgen 4. CtpoeHue n  WccnegosaTb cTpoeHne n KoHTponbHasa paboTta
CBOWNCTBA CBOWCTBa opraHmyecknx «CTpoeHMe n cBolicTBa
OpraHnyecKunx BeLLecTB OpraHN4YecKunx BeLLLeCcTB»
BeLLecTB
41 OKO1 Knaccudukauus, KnaccngpnuymposaTtb 1 3agaHund Ha cocTasneHune
NK31 CTPOEHME 1 OpraHnyeckue BeLLLECTBA B Ha3BaHWUIA OpraHMYecKumx
NMK41  nomeHknatypa COOTBETCTBUN C WX COeAJVHEH WA MO TPUBNANLHON MAN
OpraHM4YecKmnx BeLLeCTB CTPOEHUEM MeXAyHapoaHOW

cMcTemMaTUyecKon HOMEHKaType.
2. 3afjlaHnAa Ha cocTas/ieHne
MOJIHbIX N COKpaLLeHHbIX
CTPYKTYPHbIX opmyn
OpraHM4ecKmx BeLLecTB
OTAeNIbHbIX KNaccoB.

3. 3ajaun Ha onpegeneHune
npocTelien Gopmyrbl
OpraHNMYecKoi MOJIEKY b, NUCXOLS
13 3/1IeMEeHTHOro cocTaBa (B %)
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Twnnbl OLEHOYHbIX
Ne OK/MK Mogyns/Pasgen/Tema PesynbTaT 00y4yeHMs

MeponpuaTuUia
42 OKO1 CBolicTBa OpraHMYecKUX YcTaHaBnmBaTb 1 3agaHund Ha cocTasneHune
OK 02 CoefMHeHN 3aBMCUMOCTb (PU3NKO- YPaBHEHWI XUMUYECKNX peakLunii
OK 04 XUMUYECKNX CBOMNCTB C y4yacTMeM OopraHuyecKmx
OpraHn4yecKMx BeLLeCTB OT BELLECTB Ha OCHOBaHUM KX
NK3l CTPOEHMNS MONEKYN COCTaBa M CTPOEHNS.
NnK41 2. 3afjaHnA Ha cocTaBneHume

YPaBHEHUI XMMUYECKNX PeakL A,
UNMIOCTPUPYIOLLNX XUMUYECKIME
CBOICTBA C Y4eTOM MEXaHU3MOB
NPOTeKaHMA faHHbIX peakuunii n
reHeTUYecKomn CBA3N
OpraHM4ecKnx BeLLecTB pasHbIX
K/n1accos.

3. PacyeTHble 3aga4un no
ypaBHEHUAM peakLuii C y4acTuem
OpraHM4ecKnx BeLLecTB.

4. JlabopaTopHasa paboTta
“IpeBpalleHns opraHNyecKmnx
BELLLeCTB Npu HarpesaHun"

43 OKO01 NpeHTngumkaumns Wccneposatb 1.MpaKTUKO-0PUEHTUPOBAHHbIE

OK 02 OpraHMYecKnx BeLLECTB, KayeCTBEHHbIe peakLuunm 3a/laHnAa No CoCTaB/IeHUIo

OK 04 NX 3HAYEHMNE U OpraHn4veckunx XUMUYECKNX peakumnin ¢ yyacTuem

NK3l npUMeHeHue B 6bITOBOI COEAMHEHWUIA OTAENbHbIX  OpraHMYeckuX BeLecTB, B T.u.

MK41  » npoussogcTBeHHOM KNnaccos NCMOMb3yeMblX ANs UX

[eATeNbHOCTY YenoBeKa naeHTUUKaLmMu B 6bITy 1

MPOMbILLIIEHHOCTMN.
2.JlabopaTopHas pa6ora:

“NoeHTUPurKaLmMa opraHnyecKnx
COeANHEHNIA OTAENbHbIX KNaccoB”

) Pasgen 5. XapaKTepusoBaTb
KnHeTnyeckune n BNNSAHNE Pa3/INYHbIX
TepMoAnHammyeckme  (haKToOpoB Ha
3aKOHOMEPHOCTH paBHOBECHE U CKOPOCTb
npoTeKaHuns XUMUNYECKUX peaKLumin

XUMUYECKUX peaKLuunii

5 OKO01 CKOpoCTb XMMMNYECKMX  XapakKTepu3osaTb MpaKTUKO-OpUEHTUPOBAHHbIE
OK 02 peakuuii. XMMUYeCcKoe  BIUAHUE KOHLEHTpauuMy  TeopeTuyeckue 3agaHus Ha
paBHOBeCKe pearvpyrowmx BeLecTs U aHann3 (PaKkTopos, BANAIOLWNX HA
TeMMepaTypbl HA CKOPOCTb M3MEHEHME CKOPOCTU XUMUNYECKON
XUMUYECKUX peakumnin peakuuun. MpakTnKo-
XapakTepunsosarb OPVEHTUPOBaHHbIE 3a/jaHNs Ha
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Ne OK/MK Mogyns/Pasgen/Tema

Pasgen 6. PacTtBopbl

MoHATUE 0 pacTeBopax

WccnepoBaHune CBOWCTB
pacTBOpPOB

PesynbTaTt 06y4eHuns

BNNSHNE N3MEHEeHUS
KOHLLEHTpaLMm BeLecTs,
peakuumn cpedbl v
TemnepaTypbl Ha
CMeLLeHne XMMUYECKOTO
paBHOBecCKs

MccnegoBaTb UCTUHHGIE
pacTBOpbI C 3afaHHbIMK
XapakTepucTukKamm

Pa3nnyaTb UCTUHHbIE
pacTBOpbI

WcenepoBath (hn3nko-
XUMUYecKune CBOICTBA
NCTWUHHbIX PacTBOPOB

Twnnbl OLEHOYHbIX
MeponpuaTuUia

npuMeHeHve npuHumnna Jle-
LaTenbe Ana HaXoXaeHns
HanpaB/IeHNsA CMeLLeHNs
paBHOBECUA XMMWUYECKOW peakLunu
M aHanu3 akTopoB, BANSAIOLMX
Ha CMELLeHNE XUMMNYECKOTO
paBHOBECUSA

1 3agaymn Ha NPUroToBEHME
pacTBOPOB.

2. MNpaKTNKO-OpUEHTUPOBAHHbIE
pacuyeTHble 3afiaHnA Ha
AVCrepCHble CUCTEMBI,
NCMonb3yeMble B 6bITOBON U
NPOW3BOACTBEHHON AeATENbHOCTM
yenoseka

NabopatopHas paboTa
“IpurotosneHne pacTsopos”

Il TMpoteccnoHanbHO-OpPUEHTUPOBAHHOE cofepXkaHue (cogepXKaHue NPUKNaAHOro Moaynsa)

6

61 OKO01
OK 02
MK31
MNK4.1

6.2 OKO01
OK 04
MK31
MNK4.1

7

OK 01
OK 02
OK 04
OK 07
MK31
MNK4.1

Pazgen 7.

XvmMunsa B 6bITYy 1
NPON3BOACTBEHHOIA
feATeNbHOCTH
yesioBeKa

XVMnsa B ObITY 1
NPON3BOACTBEHHOIA
LeATeNIbHOCTUN YesoBeKa

OueHuBaTb NocneacTena 3awmnTta Keica (C y4eTom

ObITOBOW U
NPON3BOACTBEHHOIA
0esATeNbHOCTM YenoBeka
c no3nuunmn
3KO/T0rMYeCcKoii
6e3onacHocTU

OueHuBaTb NnocnencTemna
6bITOBON 1
NPOM3BOACTBEHHON
[leSTeNbHOCTM YenoBeKa ¢
No3nLNIA 3KONOTNYECKOW
6e3onacHoCTH

OyayLier npodeccnoHanbHOM
[eATeNbHOCTN)

Kelic (c yueTom byayLien
npoeccnoHanbHoM
LeATeNIbHOCTH)

B03MOXHble TeMbl KENCOB:

1 MoTenneHne knnumarta u
BbICBOOOXK/EHME ra30BbIX
rmapaToB CO AHa OKeaHa.

2. bypywune matepuansl gnsa aBma-
, MALLWHO- 1 NPUOOPOCTPOEHNS.
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OK/MIK

Moayas/Paznen/Tema

PesyabTaT 00yuenus

Tunsl oLIeHOYHBIX
MeponpHsTHH

3. HoBble MaTepuabl AJist
COJIHEUHBIX OaTapeil.

4. JlexapcTBa Ha OCHOBE
PaCTUTENBHBIX MPENapaToB
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