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Pabouas nporpamma paspaboTtaHa B cooTBeTCTBUM C PefgepasbHbIM  FOCYAAPCTBEHHbIM
06pa3oBaTenbHbIM CTaHAApTOM cpefHero obuiero o6pasosaHus (nNpukas MuHucTepcTBa o6pa3oBaHus K
Haykun P® No 413 ot 17 mas 2012 r., 3apeructpuposaHo B MuHtocte P® No 24480 ot 07 utoHA 2012 r.
(c n3meHeHusMM ¥ gononHeHusMun ot 12 aBrycta 2022 r.)) v ¢ y4eTOM MPUMeEpPHOV paboyeil mporpamMMbl
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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 mno cnenmansHocT « [IpaBo M opranuzanus

COLIAATIBHOTO 00ECIICUCHUSI»

1.2. Ilesin ¥ IWIAHUPYEMBIE Pe3YyJbTAThI OCBOCHUS TUCIHIJINHBI

1.2.1. Ileaiw 1 327249 JTUCUUIJIMHBI

@OopMUPOBAHUE Y CTYIECHTOB NPEACTABICHHUSI O XUMHYECKOM COCTaBIISIOLLEN
€CTECTBCHHO-HAYYHON KAPTUHBI MHAPA KaK OCHOBBI IPUHATUS PEIIEHUN B KM3HEHHBIX
Y TIPOM3BOACTBEHHBIX CUTYALUSX, OTBETCTBEHHOTO MOBEACHUS B TPUPOJHOM Cpee.

3amaun TMCUMILUIHHBI:

1) copmupoBaTh MNOHMMAHWE 3aKOHOMEPHOCTECH MPOTEKAHUS XUMHUUYECKHUX
IIPOLIECCOB M SBJICHHWI B OKPY’KAIOWIEH cpele, LENOCTHON HAyYHOW KapTHHBI MHUpA,
B3aMMOCBS3M M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBIATh (POPMYJIBI HEOPraHMYECKHX M OPraHuYEeCKUX
BEUICCTB, YPABHCHUS XUMUYECKUX PEAKINH, OOBACHATh UX CMBICI, UHTEPIPETUPOBATH
PE3YABTaThl XUMAYECKUX SKCIIEPUMEHTOB,

3) cdopMupoBaTh  HABBIKM  NPOBCACHHS  MPOCTEHINMX  XUMHYECKHX
SKCIECPUMEHTAJIBHBIX ~ HMCCIAEAOBAHUI ¢ COONIOACHMEM MpaBHia  O€30MacHOro
oOpaleHus ¢ BEIIECTBAMU U JTA0OPATOPHBIM 000PYI0BAHUEM;

4) pa3BUTb yMEHMS WMCHOJB30BaTh WH(MOPMALMIO XUMHUYECKOIO XapakTepa W3
PA3IAYHBIX HCTOYHHUKOB,

5) copmMupoBaTh yMEHUS MPOTHO3WPOBATH MOCEACTBUS CBOEH NEATENBHOCTH U
XUMHYECKHAX MPUPOTHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX MTPOLIECCOB,;

6) chopMUPOBATh MOHUMAHUE 3HAYMMOCTH AOCTMKCHHH XMMHYECKOH 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

Kog n
HauMeHOBaHU
e

hopMuMpyemMblX

KOMMeTeHLU WA

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

YKa3sblBawTCSA JIMHHOCTHbE U MeTanpeaMeTHble pe3ysnbTaTbhl M3 ¢roc COO
opmupyembie obweobpaloBaTenbHOW ANCUUNAVHON

(hopwve,

MnaHupyemble pe3ynbTaTbl OCBOEHUS ANCLUMAUHBI

Ob6uwwnel

B yactu TpyZoBOro BOCNMUTAHUA:

- TOTOBHOCTb K TpPyAy, OCO3HaHWe LEHHOCTU
mMacTepcTBa, TpyLoIb6ue;

- TOTOBHOCTb K  aKTWMBHOW  AeATeNbHOCTU
TEXHOMOIMYECKOW M couManbHOM HanpaBieHHOCTH,

CNOCO6HOCTb  MHMLMMPOBATb, NNAHUPOBATb WU
CaMOCTOATE/IbHO BbIMOMHATL TaKyl0 AeATe/IbHOCTb;
- NHTepec K pas3NnyHbIM cthepam
NpogecCcMoHaNbHON feATeIbHOCTH,

OBnageHue YHUBepCanbHbIMU yyebHbIMU
no3HaBaTe/lbHbIMU AEACTBUAMMN:

a) 6a30Bble NOrMYecKne gencTens:

- CaMOCTOATENbHO (hopmynuposatb n
aKTyanusmposaTb nNpob6remy, paccmaTpumBaTb ee
BCECTOPOHHE;

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

- onpefenaTb Uenu  AesATeNbHOCTM,
napameTpbl ¥ KPUTEPUMN UX AOCTUXKEHUS;
- BbISIBNSATb 3aKOHOMEPHOCTU W MPOTMBOPEYMNS B

3afaBaTh

OvcunnnnHapHbie2

- BNafgetb  CUCTEMON  XUMMWUYECKMX  3HaHWW, KOTOpas  BK/OYaeT:
OCHOBOMoONaratoLWnme MOHATUA (XMMUYECKUI 3MEMEHT, aToM, 3/1eKTPOHHas
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, WM30Mepus, W30Mepbl, FOMOSIOrNYECKU
pAg, TOMONOrW, yrnesofopoAbl, KUC/IOPOA- U a30TCOAep Kalle COoefMiHEeHUA,
Ovonornyeckn akTuBHble BewlecTBa (YrneBoAbl, XWpbl, 0enkn), MOHOMEp,
nofMMmep, CTPYKTYPHOe  3BEHO,  BbICOKOMOJIEKYNSIPHbIE  COEAUHEHUA,
KpucTaniMyeckas pewleTka, TUMbl XUMUYECKUX peakuyuini (OKUCAUTENbHO-
BOCCTAHOBMUTE/IbHbIE, 3K30-U 3HLOTEPMUYECKUE, PeaKkLUn MOHHOro obmMeHa),
pacTBOp, 3/1EKTPONINTLI, HE3NIEKTPONUTLI, 3NeKTPONUTUYECKAA Auccounams,
OKMCANTeNb, BOCCTAHOBUTE/b, CKOPOCTb XMMMUYECKOWN peakuuu, XMMUYeCcKoe
paBHOBecHe), Teopuu U 3aKOHbl (TEOpPUA XMMMUUYECKOT0 CTPOEHUd
opraHmyeckux BewectB A.M. byTnepoBa, Teopusi 3M1eKTPOUTUYECKOMN
auccoumnaunmn, nepuoanyecknin 3akoH .. MeHaeneesa, 3aKOH COXPaHEHUS
Maccbl), 3aKOHOMEPHOCTWN, CMMBOJSINYECKNIA A3bIK XUMUKN, (PAKTONOTMYECKNE
CBefeHNA 0 CBOWMCTBaX, COCTaBe, NMosyyvyeHUU n 6e30MacHOM MCMNOJb30BAHUN
BaXKHEMLWMNX HEOpPraHUYecKUX W OpraHnUYeckMx BewectB B ObITY #
NPakTUYeCcKOW AesATeNIbHOCTU YeN0BeKa,;

- YMeTb BbISBNATb XapakKTepHble MPU3HaKM W B3aMMOCBSA3b W3YUYEHHbIX

(B nocnepgHeii pegakumn ot 12.08.2022) B oTrnarofibHol

Z,U,I/ICLI,I/II'IJ'II/IHaprIe (I'Ipe,QMeTHbIE) pe3ynbTaThbl yKa3biBalnTCA B COOTBETCTBUMN C METOAMKOﬁ npenogaBaHna AONCLUUNNHDLI



paccMaTpUBaEMbIX SB/IEHUSAX;
BHOCUTb  KOPPEKTMBbI B  [E€ATENbHOCTb,
OU€eHMBaTb COOTBETCTBME Pe3yNbTaToOB LENsAM,
OLleHMBaTb PUCKMN NOCNEACTBUIA AeATENbHOCTY;
- pa3BMBaTb KpeaTUBHOE MbILU/IEHNE NPU PELLEHNN
YKV3HEHHbIX Npo6nem
6 6as3oBble nccnegoBaTebCKue AeicTBUS:
- BNajeTb HaBblkaMu Yy4ebHO-uccnefoBaTeNbCKOM
7 NPOEKTHO [eATeNbHOCTH, HaBblKamMu
paspeLleHuns npobnem;
- BbISIBNATb MNPUYUHHO-CNEACTBEHHbIE CBA3N U
aKTyanumaupoBaTb 3afayy, BblABMraTb rnmnoTesy ee
peLleHuns, HaxXoAnTb apryMeHTbl ans
[OKa3aTenbCTBa CBOMX YTBEPXAEHWI, 3ajaBaTb
napamMeTpbl U KPUTEPUUN PELLEHNS;
- aHanM3MpoBaTb MO/MYYEHHbIE B XOAe peLleHuns
3afaun pesynbTaTbl, KPUTUYECKU OLEHMBATb WX
[OCTOBEPHOCTb, MPOrHO3MpOBaTb W3MEHEHWE B
HOBbIX YCNOBUSIX;
- YMeTb MEpPeHOCUTb 3HAHUS B MO3HABaTENbHYH W
NPaKTUYEeCKYH 061aCTh XN3HELEATENbHOCTH;
- YMeTb MWHTErpupoBaTb 3HaHMWA W3 pasHbIX
npeaMeTHbIX 06n1acTel;
BblABUraTb  HOBble  uMAaewn, npegnaratb
OpUTMHaNbHble NOAXOAbI N PELUEHNS;
- CNOCOBGHOCTb MX UCMOMIb30BaHNA B
Nno3HaBaTeNbHON U COLManbHO NpaKTUKe



MOHSITUH, MPUMEHSATh COOTBETCTBYIOIINE MOHATHSI IPH OMUCAHUN CTPOSHUS U
CBOIMCTB HEOPraHHYECKHX M OPraHMYEeCKUX BEIIECTB M MX MpPEBpaLICHHIT,
BBISBJIATD  B3aUMOCBSI3b ~ XUMHYECKMX  3HAHUH €  TNOHATHAMH |
NPECTABICHUSIMH APYTHX €CTECTBEHHOHAYYHBIX MPEIMETOB;

- yMeTb UCIOJb30BaTh HAUMEHOBAHUS XUMHYECKUX  COCJUHEHHI
MEXAYHAPONHOIO COK3a TEOPETHYECKOM M NPUKIAAHOW XUMHUH H
TPUBHAJIbHBIC HA3BAHHsI BaXKHEHIINX BEIIECTB (STHJIEH, aLleTHUICH, [IULEPHH,
denon, Qopmanbaernn, yKCyCHas KHCIOTA, TJMIMH, YrapHbId Tas,
YIJIEKUCIBINA a3, aMMHUAK, TallieHasl U3BeCTh, HeraleHas U3BeCTb, MTUTbEBAsI
cofa M IOPYIuX), COCTABISATH (POPMYJIbI HEOPraHUYECKUX M OPraHUYEeCKUX
BELECTB, YPABHEHUs] XHMHYECKHUX peaKkUuid, OOBACHITb HX CMBICH,

NOATBCPKAATH XapaKTCPHBIC XUMHNYECCKHUE CBOMCTBA BEILIECTB
COOTBETCTBYHOIIUMU SKCIIEPUMECHTAMHU U 3allUCAMU ypaBHeHI/Iﬁ XUMHNYECCKHX
peaxkumii,

- YMETb YCTAaHABJIMBATH NPUHAAJICKHOCTL HU3YUYCHHBIX HCOPTAHUYCCKUX U
OpPTaHUYCCKUX BCIICCTB K OMNPEACIICHHBIM KJIaCCaM W IpyIIlaM COGI[I/IHGHPIfI,
XapaKTCpU30oBaTb UX COCTaB U Ba)KHEUIIINE CBOfICTBa; ONnpeaciisATb BUIAbL
XUMHUYECKUX CBsi3ell (KOBaJICHTHAs, MOHHAS, METaJUIM4YeCKasi, BOIOPOAHAs),
TUIIBI KPUCTAJINIMYCCKHUX PCIICTOK BCIICCTB, KJ'IaCCI/I(I)I/ILII/IpOBaTb XUMHUYCCKUEC
peakuuy,

- chopMUpOBaTh TPEACTABJCHUS. O XHMHUYECKOW  COCTABISTFOLIEH
eCTeCTBeHHOHay‘{HOfI KapTHUHBI MHUpPa, POJU XMMHUHU B IIO3HAHHUU SIBJIEHUU
npupoabl, B (OPMHUPOBAHWH MBIIJIEHUS U KYJbTYPbl JIUYHOCTH, €€
($YHKIMOHATBHON IPaMOTHOCTH, HEOOXOAMMOM ISl PEIIeHUS MPAKTHUECKUX
3ama4 ¥ SKOJOrHYecK OOOCHOBAHHOTIO OTHOLICHHS K CBOEMY 3IOPOBBIO U
MIPUPOAHOI Cpene,

- YyMeTb MPOBOIUTH PacUeThl MO XUMHYECKHM (OpMyJiaM H ypPaBHEHHSIM
XUMHWYCCKUX peaKI_II/Iﬁ C UCITOJIB30BAHUECM (I)I/ISI/ILIGCKI/IX BCJIMYHH,
XapaKTEePU3YIOIUX BEIIECTBA C KOJMUYECTBEHHOW CTOPOHBI. Macchl, oObema
(HOpMaJlbHBIE YCIIOBHSI) Ta30B, KOJMYECTBA BEMIECTBA, WCIOIb30BATh
CUCTEMHBIC XUMHWYCCKUEC 3HAHUA JIA TPUHATUA peH_IeHI/Iﬁ B KOHKPCTHBIX
JKU3HCHHBIX CUTyalUsAX, CBA3aHHBIX C BEIIECTBAMU U UX MPUMCHCHHUEM




OK 02.
Vicnonb3oBaTb
COBPEMEHHbIE
cpencTea
noucka,
aHanmsa un
NHTepnpeTauun
NHopMaLun un
NHpOPMaLMOHH
ble TEXHO/I0T UK
ans
BbIMOJIHEHNA
3afav
npogeccuoHarn
bHOWA
LeATeNIbHOCTH

B 06/1acTU LLEHHOCTW HaYYHOr0 NMO3HAHMSA:
chopMMpPOBAHHOCTb MWPOBO33PEHNS
COOTBETCTBYHLLEFO  COBPEMEHHOMY  YPOBHHO
PasBUTUS HayKM U O0OLECTBEHHOW MpPaKTUKK,
OCHOBAHHOTO Ha Avanore Ky/bTyp,
CMOCOGCTBYIOLLET0 OCO3HAHWKO CBOEro MecTa B
NONVUKYNbTYPHOM MUPE;
- COBEpPLUEHCTBOBAHME A3bIKOBOW W YMTATENbCKOM
Ky/bTypbl KakK CpefCcTBa B3aMMOAEWCTBUSA MeXAy
NIOABMU 1 MO3HAHUSA MUPA;
- 0CO3HaHMe LIEHHOCTU Hay4yHOW [esTeNbHOCTH,

rOTOBHOCTb OCYLLLeCTBNATb NPOEKTHYO "
nccrefoBaTeNibCKyHo LeAaTeNnbHOCTb
WHAMBUAYANBHO W B Tpynne;

OBnapgeHwne YHUBEpPCa/IbHbIMU y4yebHbIMMU

no3HaBaTe/IbHbIMU AeACTBUAMMN:

B paboTa c MHopmaumei:

- BNafieTb HaBblKaMW MONYYEHUS WH(OpMaLUK 13

MCTOYHUKOB  pasHbiX TWUMOB, CaMOCTOATENbHO

OCYLLEeCTBNATb MOWCK, aHanu3, CUCTeMaTM3auno W

NHTepnpeTaunto MHMOpMaLMn pasnnyHbIX BUAOB U

(hopM npeacTaBneHUs;

- co3faBaTb TEKCTbl B pasnyYHbIX opmatax C

y4yeTOM Ha3HayeHWs UHGPOpMaLUN U  LeNeBoin

ayauTopun, Bbibupas  oNTUManbHYH  (hopmy

npeAcTaBfeHns U BU3yanusaunm;
OueHMBaTb  AOCTOBEPHOCT,

MH(OpMaLuKn, ee COOTBETCTBUE

MOpasbHO-3TUYECKMM HOPMaM;

- UCMONb30BaTb CPeACcTBA WMHMPOPMALMOHHLIX W

NEernTMMHOCTb
npaBoBbiIM W«

KOMMYHWKALUMOHHbIX TeXHONMOTWUI/ B  peLleHun
KOFHUTUBHBbIX, KOMMYHUKATUBHbIX "
OpraHM3alMoHHbIX  3afady C  Cob6MaeHUeM

Tpe6OBaHI/II7I IProHOMUKHN, TEXHUKN 6e30nacHoCTH,



- yMeTb IUIAHUPOBaTb W  BBINOJHATH XUMHUYECKHH  SKCIIEPUMEHT
(mpeBpalueHus OpPraHUYECKHX BELIECTB IPU HATPEBAHUH, [MOJYUYCHHE
STHJIEHA U W3y4YeHHE €ro CBOWCTB, KaUECTBEHHbIC PEAKLHUU Ha aJbJeTruipbl,
KpaxMaJl, YKCYCHYIO KHCIOTY, JAeHaTypauusi O€JKOB IpH HarpeBaHUH,
[[BETHbIE pPEAaKUWU OENKOB, TMPOBOAUTH PEAKIMH HMOHHOrO OOMeHa,
OTIpPeNeNATh CPeNy BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKLIUN Ha CyibaT-,
kapOOHAaT- ®  XJIOPUI-aHMOHBI, Ha  KAaTHOH  AaMMOHHS,  pelarh
SKCIIEPUMEHTANIbHBIE 3amauu nmo TeMaMm "Metamsl" u "Hemeramner") B
COOTBETCTBUHM C MpaBWJIAMH TEXHUKH O€30MacHOCTH MpH oOpameHuHn ¢
BEIeCTBAMH U JIaOOPaTOPHBIM OOOPYAOBAaHHEM; MPEACTABISTh PE3YJIBTATHI
XUMHYECKOTr0 3KCIIEpUMEHTa B (JOpMe 3aIMCH YPaBHEHUI COOTBETCTBYIOIINX
peakuuii 1 GOPMyJTHPOBATH BHIBOABI HA OCHOBE 3THUX PE3YJIbTATOB;

- YMETh aHAJIM3UPOBATh XUMUYECKYI0 HHPOPMALIHIO, TTOIY4aeMYI0 U3 Pa3HbIX
UCTOYHHUKOB (CpenCcTB MaccoBoil nHpopMaruy, cetb MIHTepHET U Npyrue);

- BJageTh OCHOBHBIMH METOJAMH HAyYHOrO TIO3HAHHUS BELIECTB M
XUMUYECKUX  sIBJIeHUH  (HaOMroneHWe,  U3MEpeHHe,  HKCICPUMEHT,
MOJISTTUPOBAHUE);

- YMeTb MpPOBOIUTH PacueThl MO XUMHYECKHM (OpMyJiaM H ypaBHEHHSIM
XUMHYECKUX  pEeakIMid C  HUCIOJb30BAHHEM  (PH3UYECKUX  BEJIUYUH,
XapaKTEePU3YIOIUX BEIIECTBA C KOJUYECTBEHHOH CTOPOHBI. MaccChl, o0beMa
(HOpMaJlbHBIE YCJIOBHSI) Ta30B, KOJMYECTBA BEIIECTBA, WCIOIb30BATh
CHUCTEMHBIE XUMUYECKUE 3HAHUS JJIs1 NPUHSTHS PEIleHHH B KOHKPETHBIX
JKU3HEHHBIX CUTYaLIUIX, CBI3aHHBIX C BEIECTBAMH U UX PUMEHEHHUEM




OK 04.
AekTnBHO
B3aMMO/IEACTBO
BaTb M
paboTaTb B
KONNEKTUBE U
KOMaHfe

FTUrUeHbl, pecypcocbepexeHns, MpaBOBbIX W
3TMYECKUX  HOPM,  HOPM  WMH(OPMaLMOHHOM
6e30MnacHoOCTU;

- BNafeTb HaBblKaMun pacno3HaBaHWs 1 3aWuThbl
NHopPMaLUK, MHPOPMALIMOHHON 6e30MacHOCTM
NNYHOCTW;

- rOTOBHOCTb K camopasBuTuIo,
CaMOCTOATENbHOCTU U CaMOONPEeSENEHNIO;
-0BNnajeHue HaBblKamu yuebHo-
nccnefoBaTeNlbCKON, MNPOEKTHOM W couuanbHOM
[eATeNbHOCTH;

OBnafeHune YHUBEpPCaNbHbIMU

KOMMYHUKATUBHbIMU AEACTBUSMMN:

6) coBMecTHasA AeATeNbHOCTb:

- MNOHUMATb W WCMNOMb30BaTb MNpPeMMyLLecTBa
KOMaHAHON 1 NHANBUAYANbHON paboThl;

- NPUHUMATb LEeAN COBMECTHOW AesTeNbHOCTH,
OpraHn3oBbIBaTb M KOOPAWHMPOBATL AEACTBUS MO
ee [OCTMXKEHMWIO: COCTaBNsATb MfaH [encTeui,
pacnpeaenstb PO C y4eTOM MHEHMWI Yy4aCTHUKOB
06cyXpaaTb pe3ynbTaTbl COBMECTHON paboThl;

- KOOPAMHMPOBAaTb W BbLIMOMHATL paboTy B
yCNoBuUAX peanbHoro, BUPTYaNbHOTO "
KOMOGWHMPOBAHHOTO B3aUMOAENCTBUS;

- OCYLLeCTBNATb MO3UTUBHOE CTpaTermyeckoe

noBefleHNe B pPa3NYHbIX CUTYyauusix, NPoABAATb
TBOPYECTBO U BOOGpPaxXeHue, BbITb NHULNATUBHBIM
OBnafeHne yHUBepCalbHbIMU PETYNATUBHbBIMMU
LefCTBUAMMU:

r NpuHATHE cebs 1 ApYyrux N aei:

- NPUHMMAaTb MOTUBbI N apryMeHTbl APYTUX N04ei
npu aHanu3e pe3ynbTaTtoB AeATeNIbHOCTU;

- NpW3HaBaTb CBOE MPaBO W NpaBo APYruX Nogein

- YMeTb MNaHMpoBaTb W  BBIMNOAHATb  XUMUYECKWUA  3KCNEpUMeHT
(MpeBpalweHns OpraHNYecKMX BeLLeCTB MNPV HarpeeBaHWW, Mony4veHue
3TUNEeHa U U3y4YeHWe ero CBOMCTB, KayeCTBEHHble peakuun Ha anberuibl,
Kpaxmasn, YKCYCHYK KWUCNOTYy; [eHaTypauus 6enkoB nNpu HarpeeaHum,
LUBETHble peakuun O6enkoB; MPOBOAUTL peakuum WOHHOro o0b6MmeHa,
onpefieniATb Cpeay BOLHbIX PaCTBOPOB, KauyeCTBEHHbIE peakuuy Ha cynbdar-,
KapboHaT- UM XJIOPUA-aHUOHbI, Ha  KaTMOH  amMMOHWSA;  peLwaTb
aKcnepumeHTanbHble 3afjaun no temam “Metannbl” u "Hemetansibl™) B
COOTBETCTBMM C MNpaBuiamMn TexXHWKM 6e30macHOCTU npu obpalleHnn c
BellecTBaMn M nabopaTtopHbIM 060pYyLOBaHMEM; NpPeAcTaBNATb pe3y/bTaTbl
XUMUYECKOro aKcneprMeHTa B (hopMe 3anncy ypaBHEHUn COOTBETCTBYOLUX
peakuunin n hopmMynmpoBaTh BbIBOAbl HA OCHOBE 3TUX Pe3y/bTaToB



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

OK 07. B o01acTH 3K0J10rH4€CKOr0 BOCIIUTAHUS: - chopMUpOBaTh TPEACTABJCHUS. O XHMHUYECKOW  COCTaBISTFOLICH
ConeiictBoBaTh | - c(HOPMHPOBAHHOCTb 3KOJIOTHYECKOW KYJBTYPHI, | €CTECTBEHHOHAYYHOH KAapTUHBI MUpPA, POJIM XUMHH B TO3HAHWH SIBJICHHN
COXPAaHEHHUIO MOHUMAHWE BJIUSHUS COLUAJIHHO-3KOHOMHYECKUX | MPUPONbI, B (HOPMHUPOBAHWHM MBIIIJICHUST W KYJbTYPhl JIUYHOCTH, €€
OKpPY>KaroIlen MPOLECCOB  HAa  COCTOSIHME  NPUPOAHONW U | (PYHKIIMOHAJIBHOU I'PAMOTHOCTH, HEOOXOOUMOM AJIST PEIISHUS] MPAKTUYECKUX
cpensl, COLMAIbHOW  Cpedbl, OCO3HAHHWE TJO0AJBbHOIO | 33/1a4 M 3KOJOrM4eckn OOOCHOBAaHHOTO OTHOLIEHHS K CBOEMY 3IOPOBBIO U
pecypcocOepex | XxapakTepa 3KOJOTHYECKUX mpodieM; MIPUPOAHOI Cpene,

€HHUIO, - TUIAHUPOBAHHME M OCYINECTBJIEHHE NCHCTBHI B | - yMeTh COONIONATh MPaBUIIA HKOJIOTHYECKH LIEIecO0Opa3HOro MOBENEHHUs B
MPUMEHSTh OKpYy’KaloIel cpeae Ha OCHOBE 3HAHWS IeNei | ObITY U TPYAOBOH AESITENbHOCTH B IENISIX COXPAHEHUS CBOETO 3IO0POBBS U
3HaHUs 00 YCTOHYMBOIO Pa3BUTHs YEJOBEUECTBA, OKpYy>Karolle NPUPOJHON Cpenbl, YYUTBIBATb OMNACHOCTb BO3JCHUCTBUs Ha
W3MEHEHUHU AKTUBHOE HEMNMpUATHE MACHCTBUM, TMPUHOCAIIMX | )KUBbIE OPTaHU3Mbl OMPEAEIEHHBIX BELIECTB, MOHMMAs CMBICI MOKa3aTens
KJIMMAaTa, Bpe OKpY Karolleil cpene, MPEeAEIbHON JONMYCTUMON KOHLIEHTPaLUU

MPUHLIUIIBI - YMEHHE TMPOTHO3UPOBATH HEOJIArOMPHUSTHBIC

OepeKIMBOTrO SKOJIOTUYECKHE TMOCAEACTBUS MPEANPUHUMAEMBIX

MPOU3BOACTBA, | ACHCTBUM, IPENOTBPALIATh UX,

3¢ pexkTuBHO - paciuipeHue OMbITa NS TeIbHOCTH

NENCTBOBATh B | HKOJOTMYECKON HAPaBJICHHOCTH,

YpEe3BbUANHBIX | - OBIAJCHUEC HABBIKAMH YUEOHO-UCCTIEA0BATENBCKOM,

CUTYyaLUsIX MPOEKTHOU M COIUATBHOU ACATCIBHOCTH,

K 1.2 — (hopMUPOBATH AC/Ia HA CTATUU NPUHITHS U ITPG 5 ymeTh cOOMOAATE TPABUIA FKOIOTHUCCKH HIEICCO00PA3HOrO MOBSACHHS B
OcyimecTBIsITh HA3HAYCHHS K CYACOHOMY PACCMOTPEHHIO U TOCITE HX OBITY U TPYAOBOH JCATCIBHOCTU B LIEISIX COXPAHEHUS CBOCTO 3A0POBbS U

paboty ¢ PacCMOTPEHMA, — COCTABIIATh, PEIAKTHPOBATD U OKPY>KaIOLIEH MPUPOAHOU CPEBL; YUUTHIBATh ONACHOCTh BO3ACHCTBHS HA JKUBBIC
3AABJIICHUAMMU, O(I)OpMJ'IHTb OPpTraHU3AUOHHO-PACTIOPAAUTCIIBHBIC Oprannu3Mbl ONPCACICHHBIX BCIICCTB, IOHUMAA CMBIC]T TOKA3aTCIIA npe;[eanoi/'I
JKanoOaMu u JOKYMEHTHI; — 00paiaTh K UCIIOTHEHHUIO MPUTOBOPHI, JOIYCTUMOM KOHLCHTPALUA

HHBIMHA peHmICHUA, ONPCACICHUA U IOCTAHOBJICHUA Cyda, —

oOpalcHHIMHI HCTONIb30BaTh HHPOPMAITOHHBIC TEXHOJIOTUH NPH

rpakaad u JOKYMCHTHPOBAHUH M OPTAHU3AIIMH PAbOTHI C

OopraHu3anuvu, JAOKYMCHTaMHU, — OCYHICCTBJIATH NICPBUYHBIN YUCT

BCCTH IIPHUCM
IOCCTUTEICH B
cyae.

CTaTUCTHICCKOH MHPOPMALUH B CYAC HAa OYMaKHOM
HOCHUTEIIC U B 3JICKTPOHHOM BHJEC, — OCYIICCTBIATD
(hopMHPOBaHHE JAHHBIX ONICPATUBHON OTUYCTHOCTH, —




OCYILECTBIATh CIPABOYHYIO paboTy MO VUETY
CYACOHOM NPAKTUKH B CYAC; — OCYLICCTBIISITh
OCHOBHBIC MCPOTIPHSITHS HAIPABICHUSI
OPraHU3aLMOHHOrO OOCCIICUCHUS CATCIBHOCTH CYAA,
— 3HaTh. — HOPMATUBHO-MECTOJUUCCKUAC JOKYMCHTHI IO
JOKYMCHTALIMOHHOMY 00ECIICUCHHIO PabOTHI CYAa; —
K1accu(puKaLUio C1yKeOHBIX JOKYMEHTOB U
TpeOoBanus K HuM B cooTBetTcTBru ¢ ['OCT; —
KOMITBIOTCPHYIO TCXHUKY M COBPEMCHHBIC
HH(OPMALIMOHHBIC TEXHOJIOTHH; OCHOBBI OXPAHBI TPYAA
U TEXHHUKH OE30IIACHOCTH.

MK 2.3.
OCyLIeCTBIATE
M3BCIICHIC JTHIT,
VUACTBYIOIINX B
CcyacOHOM
pas0upaTebCTBe
, TIPOU3BOTUTD
PacChLIKY U
BPYUCHUC
CyaeOHBIX
JOKYMCHTOB U
H3BCIICHUH.

HMMEThb NPAKTHUSCKHI OMBIT: — IO OPTaHU3aiH PaboThl
€ TOKYMEHTaMH;, — TI0 KOMIUICKTOBAHHIO CYACOHBIX ACT
W HAPAJOB AJI5 IOCTOSHHOTO XPAHCHUS, — IO
OpraHu3alMH XPAHCHHS APXUBHBIX JOKYMEHTOB, YMCTh!
— MOArOTABIUBATE CYACOHBIC A¢1a (Hapsabl) 1
MaTepHanbl I CAAYH B aPXHB; — OCYIIECTBIATh
noaHoe oopMiacHue Ae (MOAMMBKY HITH NEPEILICT
JCJIa, U3BATHE U3 I/ METATHICCKUX CKPEIOK U
CcKOOOK, HYMEPAILTUIO JIUCTOB U 3aIIOJTHCHHE JTUCTA-
3aBEPUTEIIA); — COCTABILITh BHYTPCHHIOK) OIUCH
JOKYMCHTOB; — BHOCHTb HCOOXOJUMBIC YTOUHCHHS B
PEKBU3UTHI 00TI0KKH Aena; — 0(pOpMIATE pe3yabTaThl
cAavy Je Ha apXHBHOE XPaHEHHUE, — COOII0AATh
OXPaHHBIM PEKUM MOMEHICHUN XPAHUIHILL, —
BBITTOJTHATD MOPSIOK HCIOTIb30BAHHUSI JOKYMCHTOB
apxuBa CyJa; — OPraHu30BaTh MOPAIOK 0TOOpa
JOKYMCHTOB U 0(OPMIICHHS UX HA YHUUTOKCHHC
3HaTh. — MOPSIOOK OTOOPA HA XPAHCHHE B aAPXUB CYIOB
JOKYMCHTOB, UX KOMITJICKTOBAaHU!, yIeTa U
WCTIONb30BAHMS, — IEPCUCHb JOKYMCHTOB CYAOB C
VKa3aHUEM CPOKOB XPAaHCHHS, — HOPMATHBHBIC YCIOBHUS
XPaHCHHS APXHUBHBIX JOKYMCHTOB; MOJIOXKCHUS O

ITPG 5 ymeTh cOOMIOAATH TMPaBUIa FKONMOTHICCKH LEISCO00Pa3HOrO MOBSACHHS B
OBITY U TPYAOBOH JACATCIPHOCTH B LICSIX COXPAHCHUS CBOSTO 30POBbS H
OKPYKAIOLIEH NpUPOIHOI Cpeibl; YUUTHIBATh ONACHOCTh BO3AEUCTBUA HA KUBBIC
OpPraHU3MBI OTIPCACICHHBIX BCIICCTB, MOHAMAS CMBICIT IOKA3ATC/IA MPEACTBHOM
JOTYCTUMOMN KOHICHTPALINH




MOCTOSHHO AEHUCTBYIOIIEH 3KCIIEPTHOM KOMUCCHH CYIa.

* TIK ykazanel B coorBerctBuu ¢ @DI'OC CIIO mno cnemumanbHOCcTH 40.02.01 «IlpaB0 ® oOpraHusaunds COLMATBHOTO  OOCCIICUCHUS»



2. CTPYKTYPA U COAEPKAHHUE OBIIIEOBPA3OBATEJILHOI

JANCHUITIJIMHBI «XUMUS»

2.1. O0beM AUCUMIIMHBI 1 BUbI Y4e0HOi padoThl

Bun yueOHoii padoThl

O0BeM B yacax

O0bem 00pa3oBaTeIbHON MPOrpaMMBbI AUCHUILTHHBI 108
Bcero 3ansTuii 72
TeopeTu4eckoe oOydeHue 32
nabopaTopHbIe /MPAKTUIECKUE 3aHSITHS 40
CamoctosiTesibHas paboTa 36
IpomexyTouHas arrecTauus (3a4eT) 2
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2.2. TemaTu4yecKuii NJIAH U COAEPKAaHUE TUCHUTIIIHHBI

HaumenoBanme Coaep:kaHue yueOHOro marepuaja (OCHOBHOE U MPo(eccHOHAIBLHO-OPHEHTHPOBAHHOE), 06 dopmupyembie
. beM 4acoB
pa3fesioB U TeM JadopaTopHbIe H NPAKTHYECKHE 3AHATHS, MPUKJIATHON MOAYJIb KOMIIeTeHIHU
1 2 3 4
OcHoBHOe cogep:kaHue
Pa3gen 1. OcHOBBI CTpOEHHUsI BelecTBa
Tema 1.1. OcHoBHOe cogep:kaHue OK 01
CrtpoeHnue aToMOB K12
XHMHYECKHX TeopeTnueckoe o0yuenue K 2.3
3JIEMEHTOB U y .
npupona CoepemenHast Mopenb cTpoeHuss aroma. CHMBONMYECKHI SI3bIK XUMHH. XUMHUYECKHH 3JIEMEHT.
XHMUYECKOi DnekTpoHHass KoH(purypamusi atoma. Knaccudpukanus XUMHYECKHX 3JIEMEHTOB (S-, p-, d-3JIeMEHTHI).
CBSI3U BanentHele = 5JI€KTPOHBL BanentHocts. ONeKTpoHHass  MNpUPOAAa  XUMHYECKOMH CBSI3U. 2
DNEeKTPOOTPULIATETPHOCTh. BUIbI XUMHUYECKOH CBsi3W (KOBaJieHTHAs, WOHHAS, MeTaJTMYecKas,
BOIOPOAHAs) U CriocoObI ee 0Opa3oBaHUs
IpakTuyeckue 3aHaATHSA
Pemenve 3amaHuii Ha MHCOOJB30BAHME XHWMHYECKOW CUMBOJIMKM M Ha3BaHUW COCIMHEHUN IO
HOMEHKJIAType MEXKIYHAPOAHOTO COM3a TEOPETHYECKOM W MPUKIANHON XUMHU U TPUBUAIBHBIX
HA3BaHWUN 11 COCTABJICHUS XUMHUYECKUX (POPMYJ NBYXaTOMHBIX COCIUHEHHH (OKCHUAOB, CYJIb(UIOB,
TUIPUIOB U T.I1.) U JPYTHX HEOPTAHUYECKUX COSNMHEHUH OTAENbHBIX KJIACCOB. 8
[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 OK 01
Ilepuoanueckuii OK 02
3aKOH U TabJIULA Ilepuonnueckas cucteMa xumudeckux 3jeMeHToB | 1. Menneneesa. @U3NUECKHI CMBICI MK 12
JLU. Menneneesa |IIepuonuyeckoro saxkona JI.W. Menneneesa. 3akoHOMEPHOCTH U3MEHEHHUs CBOHCTB X MMITYECKHX 2 K 2.3

JJIEMECHTOB, O6pa3yeMbIX HUMHU MPOCTBIX U CJIOXKHBIX BECIICCTB B COOTBETCTBUH C IMMOJOXKCHHUEM
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XUMMYECKOT0 3neMeHTa B MNepnogmyeckoin cncteme. MMpoBO33peHYECKOe 1 HayYHOe 3HavyeHue
Mepuoanyeckoro 3akoHa .. MeHpgeneesa. MporHosbl .. MeHgeneesa. OTKpPbITUE HOBbIX
XVMUYECKNX 3/IEMEHTOB.

PelwleHne NpakTUKO-OPUEHTUPOBAHHbIX TEOPETUYECKMX 3alaHNI Ha XapaKTepu3aLnio XMMUYeCKNX
anemeHTOB «MeTananyeckme / HemeTanIM4eCcKne CBOMCTBA, 3NEKTPOOTPULATENBHOCTb XUMUYECKMX
3/1EMEHTOB B COOTBETCTBMMU C UX 3/1IEKTPOHHbLIM CTPOEHWEM W MONOXEHNEM B NEPUOANYECKON CUCTEME
XUMUYECKNX anemeHToB .M. MeHaeneesa»

Pasgen 2. Xumunyeckne peakuuu

Tema 2.1. Tunsl
XUMUNYECKUNX
peakumnii

Tema 2.2.
OneKTponmTmyecka
A guccounanma um
NOHHBIV 0O6MeH

OcHOBHOEe cofepxaHue
TeopeTunyeckoe obyyeHue

Knaccutmkaumsa v TUnbl XMMUYECKNX peakLuii ¢ ydacTeM HeopraHMYeckux BellecTs. CocTaBneHue
ypaBHEHWIA peakLnil COeANHEHMNS, PA3NIOXKEHUS, 3aMeLLleH s, 0OMEHa, B T.4. peakLUil ropeHus,
OKWCNEeHNA-BOCCTAHOB/IEHMS.

YpaBHEHUSI OKUC/IEHUS-BOCCTAHOBNEHUS. CTeneHb OKMCNEHUS. OKUCNUTENb U BOCCTAHOBUTEb.
CocTaBneHune 1 ypaBHMBaHWNE OKUCNTENbHO-BOCCTAHOBUTE/IbHbBIX peaKLMii MeTO40M 3/1EKTPOHHOTO
6anaHca. OKUCNNTENbHO-BOCCTAHOBMTE/IbHbIE peakLuy B Npupoae, NPoM3BOACTBEHHbIX NpoLeccax v
XWU3HEeAeaTeNbHOCT OpPraH1M3mMoB

MpakTuyeckne 3aHATUSA

KonnyecTBeHHble OTHOLWEHNA B XMMUU. OCHOBHbIE KO/IMYECTBEHHbIE 3aKOHbI B XUMWUW W pacyeTbl Mo
YypaBHEHUAM XMMWUYECKUX peakuumidi. Monb Kak efuMHMLA KO/MyecTBa BellecTBa. MosispHas Macca.
3aKOHbl COXpaHeHWs Maccbl U 3Hepruu. 3akoH ABoragpo. MonspHbili 06beM rasoB. OTHOCUTe/bHasA
NNOTHOCTb ra3oB. PacyeTbl MO ypaBHEHUAM XMMWYECKUX peakuuil C MCNOJMib30BaHMeM Maccbl, 06bema
(HOpManbHbIe YCN0BUSA) Ta30B, KOIMYECTBA BELLECTBA

OcHOBHOe cofepxaHue
TeopeTnyeckoe obyyeHue

TEOpVIFI SHEKTpOﬂMTMHECKOVI anccoumnaynu. VoHbl. 3!'IEKTpO!'II/ITbI, HEJNNEKTPOJINTHI. Peakunn MOHHOTO

OK 01
MK 12
MK23

OK 01

OK 04
MK 12
MK23
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Pasgen 3.

Tema 3.1.
Knaccugpumkauums,
HOMeHKnaTypa u
CTpOeHMne
HeopraHM4yeckmnx
BeLLecTB

o6bmeHa. CocTaBneHMe peakuuiA MOHHOTO OOMEHa NyTem COCTAaBMIEHUS WX MOMHbIX W COKPALLEeHHbIX
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 N 06pa3yoLnXcs BEWECTB) Y NPU3HAKOB
XUMUYECKMX peakuyuii. MpoBegeHne peakynin MOHHOTO 06MeHa, onpeaeneHne cpefbl BOAHbIX
pacTBOpOB. 3afaHns Ha COCTaB/IEHNE MOHHbIX peakLmnii

CTpoeHue v CBONCTBA HEOPraHNYECKNX BeLLeCTB
OcHOBHOEe cofepxaHue

TeopeTnyeckoe obyyeHue

MpesMeT HeopraHMYeckom xuMmmn. Knaccugpukaums HeopraHmyeckmx Bellects. MpocTbie U CNOXHbIe
BellecTBa. OCHOBHbIE K/TaCcCbl CMIOXHbIX BewecTs (OKCUAbI, TMAPOKCUAbI, KNCNOTbI, conv). B3anmocsasb
HeopraHn4ecknx BeLLecTB. ArperatHble COCTOAHMA BellecTBa. Kpuctannmyeckue n amopgHble
BellecTBa. TUMbl KPUCTaN/IMYECKUX PELLETOK (aTOMHas, MOeKynsapHas, NOHHasA, MeTannyeckas).
3aBMCUMMOCTb (DU3MYECKMUX CBOMCTB BELLECTBA OT TUMa KPUCTAN/IMUYECKON peleTKn. 3aBUCUMOCTb
XMUMUYECKON aKTUBHOCTY BELLECTB OT BUA XMMUYECKOW CBA3MN U TUMNa KPUCTANTMUYECKON peLleTKu.
MpuYnHBLI MHOTO06pa3nsa BELLECTB

MpaKTHUyecKne 3aHATNS

HomeHKnaTypa HeopraHM4yecknx BeLLeCTB: Ha3BaHWE BeLLecTBa NCXOAA U3 UX XUMUYECKOW POopMY bl
WNN COCTaB/IEHNE XMMUYECKO (POPMY/bl MCXOAA U3 Ha3BaHUS BeLLecTBa N0 MeXAYHapOAHOM
(MOMAK) nnu TpuBManbHO HOMEHKNATYpe.

PelleHne MpaKTUYECKUX 3afaHWii Mo KnaccuuKaumm, HOMEHKNAType M XUMWUYECKUM (opMynam
HeopraHM4yeCcKMX BELLECTB Pa3/MYHbIX KnaccoB (YrapHblil ras, yrfiekucnblii ras, ammmak, ratleHas
N3BECTb, HeralleHas U3BecTb, NUTbeBaA Co4a U APYrMX): Ha3blBaTb W COCTaBAATb POPMY/Ibl XUMUYECKUX
BELLEeCTB, ONpeaenaTb NPUHAAIEXHOCTb K K/iaccy.

NCTOYHUKM XUMUMYeCKON nH(opMaLmMm (CpeLCTB MaccoBOM MH(OpMaLnn, ceTb VIHTEpPHET u apyrue).
Monck nHpopmauum No HasBaHUAM, UAEHTU(UKATOPAM, CTPYKTYPHbLIM hopMyiam

OK 01
OK 02

MK 12
MK23
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Tema 3.2. duzuko-

OcHoBHoOe cogepxaHue

OK 01

XUMUYECKUE OK 02
CBOMCTBA Teoperuueckoe o0yueHme
HEOPraHUYECKUX .
eLrec Mertannbl. Obmue pusnyeckue U XUMUYECKHEe CBOHCTBa MeTayutoB. CriocoObl MOTydeHus. 3HaueHHe
B TB
t METAJUIOB M HEMETAUIOB B NPUPOAE M JKU3HENESATEIbHOCTH 4eJOBeKa W opraHu3moB. Kopposus
METAJUIOB: BHJbI KOPPO3HH, CIIOCOOBI 3aIUTHI METAJUIOB OT KOPPO3HH
Hemeramnel. OOmme ¢usudeckrie M XUMHYECKHE CBOHCTBA HEMETAJUIOB. TWNHYHBIE CBOHCTBA
HemetayioB [V— VII rpynn. Knaccuukanus 1 HOMEHKIIATypa COeqUHEHUH HeMeTaioB. KpyroBopoTs!
OMOTeHHBIX 3JIEMEHTOB B MIPUPOJIES
XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIIeCTB (OKCUIOB, THAPOKCHIOB, KUCIIOT, K12
coJielt u 1p.). 3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB MPOCTHIX BEIIECTB, BOAOPOIHBIX COSIMHEHHIA, IIK 2.3
BBICIIUX OKCUJAOB U THAPOKCUAOB
pakTuyeckue 3aHaATHSA
CocraBrneHue ypaBHEHHH XUMHUYECKUX PEAKIHH C y4aCTHEM MPOCTBIX M CJIOKHBIX HEOPTaHUYECKUX
BEIECTB. META/UIOB U HEMETAJJIOB, OKCHIOB METAJUIOB, HEMETAJUIOB M aM(pOTEPHBIX 3JIEMEHTOB,
HEOPTaHUYECKUX KHCJIOT, OCHOBaHMI U aM(pOTEPHBIX THAPOKCUAOB, HEOPTAaHUYECKUX COJIeH,
XapaKTEPU3YIOLINX UX CBONCTBA.
Pemenne mpakTUKO-OPUEHTHUPOBAHHBIX TEOPETHYECKMX 3aJ4aHUN Ha CBOMCTBA, COCTAB, MOJIy4€HUE H
0e30macHOe UCIOJb30BAHWE BAXKHEHIIMX HEOPraHWYEeCKNX BEIIeCTB B OBITY W MPaKTHYECKOU
NEeATEIbHOCTH YeJIOBEKA
Tema 3.3. OcHoBHoOe cogepxaHue OK 01
HUnentudukanms OK 02
HeOpraHHYECKIX JlaGopaTopHble 3aHATHS OK 04
BELIECTB
B JlaboparopHnas padora «MnerTudkanus HEOPraHUIECKUX BEIIECTBY. 1K 1.2
MK 2.3

Pemenne sKCHEpUMEHTANBHBIX 3aAa4 MO XHMHYECKUM CBONCTBAM METAUIOB M HEMETAJUIOB, IO
PACIO3HABAHMIO U MTOJIYYEHHIO COSTMHEHUI METAJUIOB U HEMETAJUIOB.

Unentndukanms HEOPraHMYECKHX BEINECTB C HCIOJB30BAHHEM HX (PH3UKO-XUMHUYECKUX CBOWCTB,
XapaKTEePHBIX Ka4eCTBEHHBIX peakuuii. KauecTBeHHBIE peakuuu Ha cynbdar-, kapOoHAT- M XJIOPHI-
AQHUOHBI, HA KATUOH AMMOHUS
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Paspen 4.

Tema 4.1.
Knaccugpumkauums,
CTPOEeHUE "
HOMeHKnaTtypa
opraHnyeckunx
BELLeCTB

Tema 4.2.
CsoiicTBa
OpraHnyeckux
coeNHEHNI

CTpoeHMe 1 CBOWCTBA OpraHNYeCcKMUX BeLLEeCTB
OcHOBHOE cofepxxaHue
TeopeTnyeckoe 06yyeHmne

MosBneHne 1 pazBUTUE OPraHNYEeCcKOW XUMUK Kak HayKu. MpeamMeT opraHn4eckon Xummmn. MecTo u
3Ha4YeHMe OpraHMYecKoM XMMUN B CUCTEME eCTECTBEHHbIX HayK.

XUMUYeCcKoe CTpOeHMe KakK MOopAfoK COeAMHEHWS aTOMOB B MOJIEKY/Ie COMM1aCHO WX BasleHTHOCTW.
OCHOBHbIE MOMIOXKEHNS TEOPUUN XUMMUYECKOTO CTPOEHUS OpraHn4vyeckmx coeauHeHmii A.M. byTneposa.
YTrnepoaHbll CKeNneT OpraHMYeckolW MONEeKy/bl. 3aBUCMMOCTb CBOWCTB BELLECTB OT XWMUYECKOro
CTPOeHuA Moniekyn. Vizomepusa n n3omepsl.

MoHATME O (YHKUMOHaNbHOW rpynne. Pagukan. [MpuHUMNbl  KnacCUuuKaumm opraHMyecknx
coefuHeHniA. ToHATME 06 as3oTcofepXKalmnx COoeAuHEHMAX, OMONOrMYecKM aKTUBHbIX BelLecTBax
(yrnesogax, »upax, 6enkax u fAp.), BbICOKOMONEKYNAPHbIX COefnHEHUsX (MOHOMep, nonumep,
CTPYKTYpPHOE 3BEHO)

CamocToAaTensHaa paboTa
MexayHapoaHas HOMEHKIaTypa v NPUHLMMNbI HOMEHKNATYPbl OPraHNYeCcKNX CoeanHEHNIA.

MpakTuyeckne 3aHATUSA

HomeHknatypa OpraHUM4eCcKUX COeAUHEHWUI OTAe/bHbIX KNaccoB (HAaCbIWEHHble, HEHacbILeHHblEe |
apomaTuyeckue yrnesofopoAbl, CNUPTbl, PEHONbl, anbAernibl, KeTOHbl, KapboHOBblE KUCNOTbI K Ap.)
CocTaB/ieHMe MOMHbIX W COKPALeHHbIX CTPYKTYPHbIX (OPMY/ST OpraHnyYeckmx BeLLeCTB OTAeNbHbIX
KNaccoB, WCMOMb3yAa WX Ha3BaHMA MO CUCTEMATUYECKOW W TPWUBMANbHOW HOMeHKnaType (3TUNEH,
aueTuieH, rAuuepvH, (eHon, dopmanbaerng, yKCycHad KWCnoTa, FAvMuMH). PacyeTbl npocTelier
(hopMyibl OpraHNYecKor MONEeKybl, NCXOAA U3 3N1EMEHTHOr0 coctasa (B %)

OcHOBHOe cofepxaHue
TeopeTnyeckoe obyyeHue

P U3NKO-XMMUYECKNE CBOWCTBA OPraHUYecKUX COeAWHEHUI OTAeNbHbIX KnaccoB (0CO6EHHOCTM
Knaccumkaymm n HOMeHKIaTypbl BHYTPU Knacca, roMOIOrnyeckunii pag v obuias ¢gopmyna; n3oMepus;
(hn3nyecKmne CBOMCTBA; XMMNUYECKME CBOMCTBA; CMNOCOObLI NOyUYeHus):

OK 01
MK 12
MK23

OK 01
OK 02
OK 04
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— TpeIesIbHBbIE YIIIEBOAOPOAbI (aJKaHbl U LMKJIOANKaHbl). | OpeHne MeraHa Kak OOMH M3 OCHOBHBIX
HCTOYHUKOB TEIUIa B MPOMBIIIIEHHOCTH U ObITy. CBOWCTBA MPUPOAHBIX YIIIEBOAOPOIOB, HAXOXKACHUE B
MPUPOAE U NPUMEHEHHUE AJIKAHOB,

— HempenenbHble (AJKEHbI, AJKHHBI M alKaJAHEeHbl) W apOMaTHYECKHE YIJIEBOAOpPOAbl. 1 opeHme
ALETUJICHA KaK UICTOYHUK BBICOKOTEMIIEPATYPHOI'O MIJIAMEHU AJIsI CBAPKHU U PE3KH METAJIIOB

— KHCIIOPOACOAEP KAINEe COeTUHEHHs (CITUPTHI M (PEHONBI, KAPOOHOBBIE KHCIOTHI M 3PUPHI, abIETHIbI
U KETOHBI, JKUpBL, yriaeBoael). llpakThdyeckoe NpUMEHEHHE STHJICHIJIMKONS, TIIIHLEeprHa, (eHona.
[Ipumenenune Qopmanpaeruna, aneTaabieruaa, YKCYCHOW KHCIOTHL. Mblla Kak COJIM  BBICIIUX
KapOOHOBBIX KHCIOT. MoroIue CBONCTBA MbLIA

— a30TcoAep Kallie COCOMHEHUS (aMHHBI M aMHUHOKUCIOTHI, Oenku). BBICOKOMONEKYIsIpHBIC
COeANHEHUs] (CHHTETUYEeCKHe M OMOJIOTHUECKU-aKTHUBHBIE). MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO.
INommMepu3aryst STUIeHA KaKk OCHOBHOE HAIPABJICHNUE €T0 HCIIOIb30BAHMSL

I'enerndeckas CBSI3b MEXKIY KJIACCAMHU OPraHMYECKUX COCIMHEHUH

pakTuyeckue 3aHaATHSA

CpoiicTBa OpraHMYECKHX COCIMHEHUH OTAENbHBIX KJACCOB (TPUBHANBHAS MW MEXKAYHAPOIHAsS
HOMEHKJIaTypa, XUMHUYECKHE CBOHCTBA, CIIOCOOBI MOJYYEHHs): MpenenbHble (AIKaHbl U LUKJIOAIKAHBI),
HeTpenebHble (AKEHbI, AJKUHbI U aJIKaAHEeHbI) 1 apOMAaTUYECKHE YIIIEeBOAOPONBIL, CIUPTHI M (DEHOJIBL,
KapOOHOBbIE  KHCIOTBI M 3QUPBL, aJdbIErHAbl M  KETOHbl, AaMHHbI M  aMHHOKHCJIOTHI,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHUs. 3a/laHusl Ha COCTABJICHHE YPAaBHEHHH XHUMHYECKHX PEaKLUUH C
y4acTHEM OPTaHUYECKUX BELIECTB HA OCHOBAHWH UX COCTABA M CTPOSHHUS

CocraBneHue cxeM peakuuid (B TOM 4YHCJIE 1O TMPEAJIOKEHHBIM IeTOYKaM MPEBPaIleHUi ),
XAPAKTEPUIYIOIINX XUMHUYECKHUE CBOWCTBA OPTaHUYECKUX COSAMHEHUN OTHENbHBIX KJIACCOB, CIIOCOOBI
X TIOJYyYEeHHUs] U Ha3BaHUE OPraHUYECKUX COEAUHEHW MO TPUBUAJBHOW WIM MEXAYHAPOIHOU
CHUCTEMATUYECKON HOMEHKJIATYE.
Pemenne npakTUKO-OPUEHTHUPOBAHHBIX TEOPETHUUECKUX 3aJaHUNA HA CBOWCTBA OPTaHUYECKHUX
COEAMHEHHI OTIIENIbHBIX KJIACCOB

JlaGopaTopHas padora
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Tema 4.3.
NpeHTngurkayms
OpraHnyeckux
BELLECTB, X
3Ha4yeHune un
NpUMeHeHWe B
ObITOBOW 1
NpPOV3BOACTBEHHON
[1eATENbHOCTM
yenoseka

Pasgen 5.

NabopatopHaa paboTa “lMpeBpalleHns OpraHNYecKnxX BeLecTs Npu HarpeBaHMn'™.

MonyyeHue aTUAeHa U N3ydYeHMe ero CBOWCTB. MofennpoBaHMe MOMEKY N XUMUYECKUX NpeBpaLleHnii
Ha NpumMepe 3TaHa, 3TUNEHA, aueTUIeHa 1 ap.

OCHOBHOE cofiepXaHue
TeopeTnyeckoe 06yyeHmne

BuoopraHuuyeckne coeauHeHns. TpuMeHeHWe W 6Guonormyeckas ponb yrnesogoB. OKuUcneHue
YrneBoOAOB - WCTOYHWUK 3SHEPTUM >KMBbIX OpraHuamMoB. O61aCTM  NPUMEHEHUS aMWUHOKUCNOT
MpeBpalleHns 6enkoB NWWKM B opraHusme. Buonorunuyeckue yHKUMM 6enkoB. buonormyeckme
YHKLMW XNPOB. POb OPraHUYecKoi XMMUN B PELLIEHUIN NPOGIEM MULLEBOI 6€30MacHOCTM

Ponb OpraHWYeckoli XuWMWM B pelleHUU npobreM 3HepreTuyeckoid 6e30MacHOCTW, B Pas3BUTUM
MeAULVHbI, CO34aHNM HOBLIX MaTepuasioB, HOBbIX UCTOUYHWMKOB 3HePrun (anbTepHATUBHbIE NUCTOUYHUKM
3Heprum). ONacHOCTb BO3JEMNCTBUA Ha XXUBbIE OPraHN3Mbl OPraHMYeCKNX BeLLeCTB OTAe/bHbIX KNaccoB
(yrneeogopoabl, CNMPTbl, (heHONbl, XJ0pOopraHMyeckne NPOU3BOAHbIE, aNbAeruabl W Ap.), CMbICA
nokasartens npeaenbHO 4ONYCTUMOM KOHLEHTpaLMm

JlabopaTopHble 3aHATUSA

Nab6opatopHas paboTta: “UaeHTMDUKALNA OpraHNYECKUX COeAUHEHUI OTAENbHbIX KNaccoB”

NaeHTunkaumns opraHM4ecKnx CoefMHEHNN OTAENbHbLIX KnaccoB (Ha nMpuMepe anbAernfos, Kpaxmana,
YKCYCHOW KWCNOTbl, 6e1KOB W T.M.) C WCNOAb30BaHNEM WX (QUINKO-XUMUYECKUX CBONCTB MU
XapaKTepPHbIX KayeCTBEHHbIX peakuwii. [eHaTypaums 6enka npuv HarpeBaHUW. LIBeTHble peakuum
6enkoB. BO3HMKHOBEHME aHA/IMTUYECKOrO0 CUrHana C TOYKW 3PEHUS XUMUYECKMX MpOLEeccoB npu

NPOTEeKaHWM KayecTBEHHON peakLuy, NO3BONAIOLLEN UAEHTUDULMPOBATb NPEAN0XKEHHbIE OpraHnyecKune
BellecTBa

KnHeTnyeckne n TepMoguHamMmnyeckme 3aKOHOMEPHOCTN NPOTeKaHUA XUMUYECKNX peaKLLMM

2
OK 01
OK 02
OK 04
MK 12
MK23

2

2

2
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CKopocThb OcHOBHOE COlePKRAHHE OK 01
XUMUYECKHUX OK 02
peaKLHil. MK 1.2
XUMHYECKOe K23
paBHOBeECHE

TeopeTnueckoe o0yuenue

CKOpOCTh peakiyH, €€ 3aBUCHMOCTh OT Pa3jIMYHBIX (PaKTOPOB: MPHUPOABI PEArHPYIOLINX BEIIECTB,

KOHLEHTPALUH pearupyrolnux BeLIeCTB, TeMmrepaTypbl U IUIOLIAAM PEAKLMOHHONW TIOBEPXHOCTH.

TernoBble 3 PEKTH XUMUYECKUX PEAKIUi. IK30- U SHAOTEPMHUUECKUE, PEAKLIUH.

OObparuMocTh peakiuii. XWMHUECKOEe PABHOBECHE U €ro CMELICHHE MOJ NeHCTBUEM pPa3IUYHBIX

(akTOpOB (KOHLEHTPALMS PEareHTOB WM MPOIYKTOB PEAKLUH, JaBJICHUE, TEMIIEpaTypa) IJIsl CO3NaHUs

ONTUMAJIbHBIX YCJIOBUN NPOTEKaHUs XUMHUYeCKHX mpoueccos. IIpunnun Jle Ilatense

IIpakTHYeckHe 3aHATHA OK 01

. OK 02

Pemenne mnpakTUKO-OPMEHTHPOBAHHBIX 3aJaHW Ha aHAMW3 (AKTOPOB, BIMSIOIINX HA H3MEHEHHE K 1.2

CKOPOCTH XUMHYECKON PEaKINH, B T.4U. C MO3ZUIHMHA 3KOJOTHYECKH LEJIeCO00pa3HOro NOBEACHUS B OBITY K 2.3

U TPYAOBOU EATEIBbHOCTH B LEJISIX COXPAHEHMsI CBOETO 30POBbs U OKPY>KAIOLIEH NPUPOIHON CPEABL.

Pemenrie NpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHUM Ha mpuMeHeHue npuHuuna Jle-Illatenve nus

HAXOXKICHUSI HAIPABJIEHUs] CMEIIEHHs PABHOBECHUS XWUMHUYECKOM peakuuu W aHaimu3 (HakTopoB,

BJIUSIOLINX HA CMELEHUE XUMHUYECKOTO PaBHOBECHS
Paspea 6. PactBopsnI
Tema 6.1. OcHoBHOe cogep:kaHue OK 01
ITonsTue o OK 02
pacTBOpax Teoperuueckoe o0yueHue OK 07

PactBopenne kak ¢usnKo-xUMHU4eckuii mporecc. PacTBopel. CriocoObl MPUTOTOBJICHUS PAaCTBOPOB. gi ;g

PactBopumocts. MaccoBass 1ons  pacTBOpeHHOro BewiecTBa. CMbICH TMOKasaTensl MpefesbHO
JOITYyCTUMON KOHLIEHTPALIMH U €r0 UCIIOJIb30BAHNE B OLICHKE HKOJIOTHIEeCKON 0€30MacHOCTH.

[IpaBmia 5KOJOrMYECKH LENecOOOPa3HOrO IMOBENEHUs] B OBITY W TPYAOBOW MAEATENBHOCTH B ILIEJSIX
COXPAaHEHHUs1 CBOErO 30POBbs M OKPY’KAIOLIEH MPUPOIHOMN Cpenbl, OMaCHOCTb BO3JAEHCTBHUS HA JKUBbIE
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OpPraHU3Mbl OIIPENEIECHHBIX BEIIECTB.
Pemenne nmpakTHKO-OPHEHTUPOBAHHBIX PACUETHBIX 33JaHHI HA PACTBOPHI, MCIIOIb3yeMble B OBITOBOM H
MIPOU3BOACTBEHHON NESITENILHOCTU YE€JI0BEKa

Tema 6.2. OcHOBHOE cofepKRAHHE OK 01
Hccnenosanue OK 02
CBOWCTB pacTBOPOB JIaﬁopaToprle 3aHATHSA OK 04
K 1.2
Jlaboparoprast pabota «IIpuroroBieHne pacTBOPOBY. 1K 2.3
[IpurorosneHne pacTBOPOB 3aJaHHON (MaccoBOH, %) KOHLEHTpauHH (C MPaKTHKO-OPUEHTUPOBAHHBIMHU '
BOIPOCAMH) U ONPEAENIEHIE CPEIbl BOJHBIX PACTBOPOB.
Pemenue 3a1a4 Ha IPUTOTOBIICHUE PACTBOPOB
IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COJepP:kaHHe (Codep:KaHue MPUKJIATHOTO MOY.JIsI)
Pasgen 7. Xumust B GbITY U IPOU3BOACTBEHHOM AEATEIbHOCTH Y€J0BEKA OK 01
OK 02
Xumusi B OBITY I |OcHOBHOE COMepxkaHue OK 04
MIPOU3BOACTBEHHON
p OK 07
ACATCILHOCTH IIpakTHYeckHe 3aHATHA K 1.2
YeJIOBEKa :
IIK 2.3

ITonck W aHanmM3 KEWCOB O NMPUMEHEHWH XUMHYECKHX BEINECTB M TEXHOJOTWH C y4eToM Oyayruein
npoeCCHOHAIBHONH  NEATENIbHOCTH 1O  TEeMaM:  Ba)XKHEHIIWE  CTPOUTENIbHBIE  MAaTepHalIbl,
KOHCTPYKLMOHHBIE MaTepuajbl, KpPacKH, CTEKJIO, KepaMHKa, MaTepuanbl MAJs 3JEKTPOHUKH,
HAHOMATEpHUAJIbl, TEKCTWJIbHBIE BOJIOKHA, WCTOYHMKM OHEPrUH, OPraHUYECKHME W MHUHEPaIbHBIC
ynoOpeHus1, IEKapCTBEHHBIE BEIECTBA, OBITOBAS XUMHUSI.

3amura: IIpencrasnenue pe3yabTaToB pelIeHNs KeHcoB B fopMe MUHH-IOKJIaa C Ipe3eHTauunei
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CamoctositenpHas pabora:
BuoTtexHomorus u reHHas uHxeHepusa — TexHomoruu X X1 Beka.

HanotexHomorusa kak MPHOPUTETHOS HAMIPABICHHUS PA3BUTHA HAYKH U Npou3BoacTBa B Poccuiickoit Oexeparmu.
CoBpeMeHHBIC METOBI 00€33ap AKUBAHUS BOIBL

ATOTPOIHS METAILIOB.

Kuzup u nesrrensHocTh .M. Mennencesa.

«[leproauaeckoMy 3ak0OHY OVAYILICE HE TPO3UT PA3PYILCHUCM. .. »
Currres 114-ro amemenra — TpuyMQ POCCHHUCKUX (PHBUKOB-IICPILHKOB.
M3oromst Bogopoaa.

I/ICHOJ'IBSOBaHI/Ie PAaVOAKTUBHBIX U30TOIIOB B TCXHUICCKUX LICIIAX.
PeHTreHOBCKOC M3IYUCHUE U €T0 UCTIOIB30BAHUC B TCXHUKS M MCIULUHE.
[Tra3zma — 4eTBEPTOC COCTOSIHUE BEILICCTBA.

AmopdHbIe BEECTBA B TIPUPOIC, TEXHHUKE, OBITY.

Oxpana OKpy>KaroIeH CPeabl OT XMMUYECKOTO 3arpsasHeHust. KommaecTBeHHbBIC XapaKTePUCTHKH 3arpsI3HCHUS
OKPYKarOWICH CPCIabL.

[Mpumenerue TBepAOTO M Ta3o00pasHoTo okcHaa yrepoaa (IV).

3amma O30HOBOTO 3KpaHa OT XUMHW1ICCKOTO 3arpA3HCHMA.

I'py6oaucriepcHbIC CUCTEMBI, MX KITACCHU(HUKALINS U UCTIONIB30BAHKC B IPOECCHOHATBHOM A TCIbHOCTH.
KocmeTuueckue remu.

[TpumeHeHYe CyCTICH3HM U SMYIBCHI B CTPOUTCIBCTBE.

Musepass! ¥ TOPHBIC TIOPOIBI KAK OCHOBA JIUTOC(IECPBL

PactBopst Bokpyr Hac. Tursl pacTBOPOB.

Bopga kak peareHT U cpena I XUMHISCKOTO TpoLiecca.

Kuzub u nesrenbraocts C. Appenmyca.

36
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Bxnag oTeuecTBEHHBIX YUCHBIX B Pa3BUTHE TCOPHH ICKTPOTHUTHICCKON AUCCOLIUALIML.
YcTpaHeHHe KECTKOCTH BOJBI HA MPOMBIIUICHHBIX IPEATPUATHAX.

Cepaas kucinoTa — «xJ1e6 XUMUMCCKOM MPOMBIIICHHOCTID) .

Hcrnonb3oBaHre MUHEPATBHBIX KUCIOT HA TIPS IPHATISIX PA3IUIHOTO MPOPUITL.
OKCHIBI ¥ COMHM KaK CTPOUTCIIBHBIC MATCPUAITBL.

UcTtopus rumnca.

[NoBapeHHast COIb KAK XUMHUYCCKOS CHIPBE.

Muoromvkuii kKapOOHAT KaIbIH: B IIPHUPOJC, B IIPOMBIIIUICHHOCTH, B OBITY.
Peakimum roperys Ha TIPOU3BOICTBE U B OBITY.

BupTtyaasHoe MOICTHPOBAHUE XUMHUICCKHX TIPOLIECCCOB.

ONEeKTPOIH3 PACTBOPOB ICKTPOIHUTOB.

DJICKTPOIU3 PACIUIABOB JICKTPOJIUTOB,

[pakrueckoe MPUMEHEHHE ICKTPONIH3a; pahUHUPOBAHKES, TATBBAHOIUIACTHKA, TAIBBAHOCTCTHSL
HcTopusa nomyyueHUs v IPOU3BOACTBA ATFOMUHHAL
DICKTPOTUTHICCKOS TIOIYICHHUC U PA)UHUPOBAHKUC MC/IHL.

Kuzup u nesrensHocTs [ J[9BNIL

Ponp MeTamioB B UCTOPHH YEIOBEUCCKOM HUBHIM3ALMH. McTOpHA OTCUCCTBEHHOM YCPHOM METAILTYPTrUH.
CoBpeMEHHOE METAILTYPTrUUSCKOE IIPOU3BOACTBO.

HcTtopusa oTeuecTBEHHOM BETHOM METALUTYPTHH. POJIb METAIOB M CIUIABOB B HAYYHO-TSXHUYCCKOM MPOTPecce.

Kopposus MeTamios 1 ciocoObl 3aIUTEl OT KOPPO3HH.

WuepTHbIC mitn G1aropoHbic rassl.
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Posxmaromive coam — rajaoreHsl.
UcTtopusa mBeAcKOH CIIMUKH.
HcTopus BOSHUKHOBEHUS U Pa3BUTHS OPTAHMUICCKOM XUMHUH.
Kuzub u nesrensrocts A. M. Bytiieposa.
Buranusm u ero kpax.
Ponb 0TeYeCTBEHHBIX YUECHBIX B CTAHOBICHUH U Pa3BUTHHA MHUPOBOM OPTaHMYCCKON XUMHUH.
CoBpeMCHHBIC TPEACTABICHHUS O TCOPUU XUMIYCCKOTO CTPOCHHSL

DKOIOTHYCCKUE aCTICKThI UCIIOIB30BAHMS YTTICBOJOPOIHOTO CHIPbSL

OKOHOMMYECKHE aCIIEKTHI MCKIAYHAPOIHOTO COTPYAHHUICCTBA MO MCITOJIB30BAHUIO YTITICBOAOPOAHOTO CBIPHA.

IIpomexyTouHas aTTecTanys Mo AUCUUILINHE (3a4eT)

Bcero

108
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3. YCJIOBUSI PEAJTU3ALIMM ITPOT' PAMMBI OBIIEOBPA3OBATEJILHOI
JUCHUATLIMHBI

3.1. TpeGoBaHusA K MUHMMAJIbHOMY MAaTEPHAJIbHO-TEXHHYECKOMY
o0ecrneYeHunIo

Jlng peanuzanmu MporpaMmbl JACHUIUIMHBL JOJDKHBL OBITH TMPEAYCMOTPEHBI
CIICIYIOIINAE CHELUAIbHBIE TMOMEIICHUS: YUYECOHBbIH KaOMHET XUMHUM W/HIU y4eOHOM
XUMUYECKOH 1adopaTopuu.

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, Tabmuna MeHnaeneeBa, yuyeOHble QUIbMBI, U(PPOBBIE
00pa3oBaTeIbHBIE PECYPCHI.

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

OobopynoBanne jgadGoparopud U padovYuX MeECT JA0OPaTOPHH: MEH3YPKH,
NUNETKUA-KAMETBHULBI, TEPMOMETPBI, MUKPOCKOIL, JIYIbl, MPEAMETHBIC U TTOKPOBHBIE
CTEKJIA, TUTAHIIETHI ISl KanelbHbIX Peakunid, (UIbTpOBa/IbHAS Oymara, MpOMBIBAJIKH,
CTEKJISTHHBIE MPOOMPKH, PE3UMHOBBIE MPOOKH, (PoHApPHUKH, HAOOP PpPEAKTUBOB,
CTEKJISIHHBIC TMAJIOYKH, I[ITATUBBL i MPOOHMPOK, MEPHBIC LMIUHAPHI, BOPOHKH
CTEKJISTHHBIE, BOPOHKHM JEJIUATENbHBIC HUIuHApuYeckue (50-100 mm), cTymku ¢
NeCTUKOM, (appopoBbIE YalllKW, MUHIETHI, (UIALTPHl OyMakHbIC, BaTa, MapJis,
YaCOBBIE CTEKJIA, JJICKTPOIUTUTKH, JIaOOPATOPHBIE WITATUBBI, CIUPTOBBIC TOPEIIKH,
CIUYKHU, MPUOOp AJisl MONYYEHHUs ra3oB (WM NpoOMpKa ¢ razo0TBOJAHONH TPYOKOid),
JeprKaTeNn sl MPOOUPOK, CKIISIHKK Ul XPAaHCHHsI PEAKTHBOB, Pa3laTOYHBIC JIOTKHU,
xumudeckue ctakanbl (50, 100 u 200 mu1); mMaTean; MAHIETH, TUTCILHBIC MIUMILIBL,
CEKYHJAOMEPSHI (TaliMepsIl), MepHBIE TPoOupKH (Ha 10—20 mut) 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 WHIWKATOPHAS MIKAJIA, YHUBEPCAIBHBIN MHIUKATOP, NUIECTKU 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,
CYWIMJIBHBIN 1mKad, ¥ aAp. JaboparopHOe 000PYI0BaHKUE.

3.2. UnpopmannoHHOE 00eCTICYCHHE PEATH3ANUH IPOTPAMMBI

1. Jns peanuzanmu nporpaMMbl  OMOMMOTEUHBIH (HOHA 0Opa3oBaTEIbHON
OpraHM3ali JOJDKEH WMETh TEYaTHBIC W/WIH JJICKTPOHHBIE OOpPa30BaATCIBHBIE W
WH()OPMALMOHHBIE  PECYPCHI,  PEKOMEHIOBAHHBIE Ui HCIOJB30BAaHUS B
00pa30BaTeIbHOM IPOLIECCE, HE CTApIIE 5 IET C MOMEHTA W3/IAHUS.
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2. PeKkomeHayeMble MeyaTHble M34aHMa N0 peanv3auun 06LLe06pa3oBaTelbHONM
ANCUUNAUHBI NpeAcTaBfeHbl B MeTOAMYECKMX PEKOMEeHJauusix Mo opraHusauunm
00yueHus.

1 0.C.lNabpuensH., N.I.OctpoymoB-Xumuns ,3aatenbCKuin 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

NHTepHeT pecypcbl: 1 JlaHb: 3N1eKTPOHHO-6M6NMoTeYHad cuctema. — URL:
https://e.lanbook.com/

2. MopTan (yHAaMeHTaNbHOro XMMMYeckoro obpasosaHus Poccuu. -
http://www.chemnet.ru 3. Xumua fana Bcex: WANOCTPUPOBaHHbIe MaTtepuasnbl Mo
obLlei, opraHMYeckom W HeopraHuyeckonm xummu. - URL: http://school-
sector.relam.ru/nsm/

4. XXypHan "Xumua n XXnsHo - XXI Bek". - URL: http://www.hij.ru
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4. KOHTPO/1b 1 OLEHKA PE3Y/IbTATOB OCBOEHMWA
OBLEOBPA3OBATE/IbHOW ANCLMNANHBI

KOHTponb ¥ oueHKa pe3ynbTaToB 06YYeHUA OCYLLEeCTBSETCA MpenojaBaTenieM
B Mpouecce MpoBeAeHMA NpPaKTUYeCKMX 3aHATUIA U nabopaTtopHbIX paborT,
TECTUPOBAHMA, a TakXe BbIMOSIHEHUA 06y4YaloWMMUCA UHAUBUAYASIbHBIX 3afaHui,
MPOEKTOB, UCCNefoBaHWil. Pe3ynbTaTbl 00y4YeHMA OMpefenstoT, 4YTo obydatouimecs
OO/MKHblI  3HATb, MOHUMaTb W [EMOHCTPMpPOBATb MO 3aBepLUIEHUN  U3YYeHus
ANCLUNNHBI.

Ons  (hopMuMpoBaHWUS, KOHTPONA W OLEHKW pe3ynbTaTOB OCBOEHMS Y4yebHOM
AVNCLUMNINHBL UCMONb3YeTCA CUCTEMA OLEHOYHbIX MepPOnpuUATWUA, npeacTaBnswoLasn
cob60i KOMM/EKC yUYebHbIX MePONPUATUIA, COracoBaHHbIX C pe3ysibTaTaMu 00y4YeHus
n chopmynnposaHHbix ¢ ydyetom ProOC COO (npefmeTHble pesynbTartbl MO
aucumnanHe) n droc Crio.

Twunbl OLEHOYHbIX

Noe OK/MK Mogyns/Pasgen/Tema PesynbTaTt 06y4eHns .
MeponpuaTniA

I OcHOBHOE cofepxaHue
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Twnnbl OLEHOYHbIX
Ne  OK/MK Mogaynb/Pasgen/Tema Pe3ynbTat 06yyeHuUs

MeponpuaTnii
1 dopmynuposaTb
Pasgen 1. OcCHOBbI
6a30Bble NOHATUSA K
CTPOEHUS BellecTBa
3aKOHblI XUMMKN
11 OKO01 CTpoeHune aTOMOB CocTaBnaTb xmuMmnyeckne 1 TecT «CTpoeHMe aTOMOB
XUMUYECKNX 3N1EMEHTOB (POPMY/ibl COEAUHEHUA B XUMUYECKUX 3/IEMEHTOB ”
M Npupoja XMMN4YeCcKo COOTBETCTBUU CO npUpoaa XMMNUYECKOW CBA3N».
CBA3N CTEneHb OKMUC/eHUA 2. 3afja4n Ha cocTaB/ieHune

XUMUYECKMX 3NIEMEHTOB,  XMMWUYECKUX (hOPMYN

NCX0AA U3 BaIEHTHOCTU U [ABYXaTOMHbIX COe4UHEHNN

aneKTpooTpuLaTenbHOCTU (OKCUAOB, CyNb(pMA0B, TMAPUAOB
nT.n).
3. 3afjlaHnA Ha Ucnosib3oBaHue
XUMMNYECKOIN CUMBOMNKA 1
Ha3BaHWN COeANHEHNIA MO
HOMeHKaType MeX4yHapo4HOro
COH03a TEOPETUYECKON U
NPUKNaLHON XUMUU U
TPUBMANbHbIX Ha3BaHWI AN
COCTaBNEHNA XMMUYECKNX
(hopmyn ABYXaTOMHbIX
coeanHeHuni (OKCMaoB.,
cynbnaoB, rMapuaoB N T.N.) "
APYTUX HeopraHMYyeckmnx
COeiMHEHWI OTLENbHbIX K/1acCoB

12 OKO01 MepunofMyecKunii 3aKOH N XapakTepunsosaTtb 1 Tect «MeTannun4yeckue /
OK 02 Tabnuua A4.U. XUMUYECKME 3NEMEHTbI B HEMeTaN/IMYecKune CBOWCTBaA,
MeHpeneesa COOTBETCTBUN C UX 3N1eKTPOOTPULATENBHOCTb 1
NOJIOXXEHNEM B CPOACTBO K 3/IEKTPOHY

NepnoLuYecKon CMCTeEMe  XMMUYECKUX 31EMEHTOB B

XUMUYECKMX 3/IEMEHTOB ~ COOTBETCTBUE C X 3/IEKTPOHHbLIM

0.1. MeHpeneesa CTPOEHNEM WU MONOXKEHUNEM B
nepnoguYvecKon cucteme
XUMNYeckux anemeHtos .M.
MeHpeneesay.
2. MNMpaKTnyeckune 3afaHumsa Ha
YCTaHOBJIEHWE CBA3N MEXAY
CTPOEHMEM aTOMOB XMMUYECKUNX
3/1IEMEHTOB 1 MEPUOANYECKUM
N3MEeHEeHNeM CBOMNCTB
XUMUYECKMX INIEMEHTOB N KX
COeiNHEHWNIA B COOTBETCTBUNU C
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Ne

2.1

2.2

OK/MK Mogaynb/Pa3gen/Tema

Pasgen 2. XuMunyeckue

peakumnu

OK 01 Tunbl XMMNUYECKNX

OK 04 peakuui
ONeKTponmMTnyeckas
Auccoumaumns n MOHHbIN
06MeH

PesynbTaT 06y4eHus

XapaKkTepunsoBaTb TUTbI
XUMUYECKNX peaKkLnii

CocTaBndATb peakummu

COEANHEHUS, Pa3NOXKEHUS,

00MeHa, 3aMeLleHNs,
OKUCNNTENbHO-
BOCCTAHOBMUTE/NbHbIE
peakumu

CocTaBnaTb ypaBHeHuUs
XUMUYECKMX peakumnm
MOHHOro 06MmeHa ¢
yyacTmem
HeopraHn4eckKnx BeLLecTB

Twnnbl OLEHOYHbIX
MeponpuaTnii

nonoxeHuem MNepmnognyeckon
cucteme.

3. MpaKTMKO-OPNEHTNPOBAHHbIE
TEOpeTUYECKNE 3aaHUNs Ha
XapakTepu3aumnto XMMUYECKNX
aneMeHTOB: «MeTannuyeckue /
HemeTan/In4yeckne CBOMCTBA,
3N1eKTPOOTPULLATENBHOCTb U
CPOACTBO K 3MIEKTPOHY
XUMUYECKNX 3NEMEHTOB B
COOTBETCTBME C UX 3/IEKTPOHHBIM
CTPOEHMEM ¥ MONOXKEHNEM B
nepuoAnYecKol cucteme
XUMUYECKNX 3/1EMEHTOB

O.N. Menpeneesa»

KoHTponbHas paboTa
«CTpoeHMe BellecTBa U
XUMMNYecKue peakumm»

1 3apaym Ha cocTtasneHune
YPaBHEHWI peakLuuii:

- COeAMHEeHUs, 3aMeLLLeHus,
pasnoxeHusa, obmMeHa;

- OKUCNNUTENbHO-
BOCCTAHOBUTE/IbHbIX peakuunin ¢
MCcnonb3oBaHWeM mMeToaa
3NeKTPOHHOro 6anaHca.

2. 3afja4m Ha pac4yeT macchl
BellecTBa UM 06LEMa

rasoB Mo U3BeCTHOMY KO/IMYECTBY
BeLLecTBa, Macce uam 06bémy
OLHOTO Y3 y4acTBYIOLWUNX B
peakLuuu BeLLeCTB; pacyéThbl
macchl (06bEma, KonnyecTsa
BelllecTsa) NMPOAYKTOB peakuuu,
eCc/n OfiHO U3 BeLLecTB MMeeT
npumecu

1. 3afaHndA Ha cocTas/ieHue
MOJIEKYNIAPHBLIX Y MOHHbIX
peakLmnii ¢ y4acTMeM KUCNOT,
OCHOBaHWA 1 conen,
YCTaHOB/IEHVE U3MEHEHNUSA
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Twnnbl OLEHOYHbIX

Ne  OK/MK Mogaynb/Pasgen/Tema Pe3ynbTat 06yyeHuUs .
MeponpuaTui

KWCNOTHOCTU Cpefbl
2. NabopaTopHas paboTta "Tunbl
XMMUYECKNX peakumin"

3 Pasgen 3. CtpoeHne n  WccnepgosaTb cTpoeHue n KoHTposibHasa paboTa
CBOMNCTBA CBOWCTBA «CBOlCTBa HEOPraHNYeCcKunx
HeopraHnyeckux HeopraHM4yeckunx BELLEeCTB»

BeLecTB BELLecTB
31 OKO01 Knaccudgukauus, KnaccungpunuymposaTb 1 Tect «HomeHknaTypa u
MK 12 HomeHknaTypa u HeopraHuuyeckue Ha3BaHWe HeopraHNYecKnx
MK 2.3 CTpOeHue BelllecTBa B COOTBETCTBUM BELLECTB UCXOAA U3 UX
HeopraHnyeckmx C UX CTPOEHMEM XUMUYECKOn hopmy /bl Un
BELLleCTB COCTaB/IEHNE XMMUYECKO

(hopmMynbl NCXOAA U3 HA3BaHUA
BeLlecTBa No MexayHapoaHo
NN TPUBNANbHOW
HOMEHKNaType».

2. 3aflaun Ha pacyeT MacCOBOWA
80N (Maccbl) XMMUYeCKoro
anemeHTa (CoeMHEHUA) B
monekyne (cmecu).

3. MNMpakKTnyeckune 3agaHusa no
Knaccupukalmm, HOMeHKnaType u
XMMUYECKUM (PopmMyiam
HeopraHM4ecKnx BeLLecTB
pa3/IMyHbIX K1accos.

4. TpaKTnyeckue 3afaHnsa Ha
onpeaeneHne XMMnU4YecKom
aKTUBHOCTM BeLLeCTB B
3aBMCUMOCTU BUA XUMUYECKOM
CBSA3M U TUMa KPUCTaNIM4ecKom

peLleTKm
3.2 O0OKO01 D UN3NKO-XMMMYECKUNE YcTaHaBnnBaTb 1 TecT «Ocob6eHHOCTH
OK 02 CBOICTBa 3aBUCUMMOCTb (PU3NKO- XMMWYECKNX CBOWCTB OKCMAOB,
MK 12 HeopraHuyeckmx XUMWUYECKNX CBOWCTB KUCNOT, OCHOBaHWIA, aM(OTEPHbIX
MNK23  gewects HeOpraHMYecKMX BELLLeCTB TUAPOKCUIOB U COMeii».
OT CTPOEHUA aTOMOB U 2. 3afjlaHnAa Ha cocTaB/ieHne
MONEKy/, a Takxe Tuna YPaBHEHMNI XUMUYECKNX peakLui
KpucTannnyeckow C y4yacTveMm NpocCTbIX U CNOXHbIX
peLeTKu HeopraHM4YecKnx BELLEeCTB:

OKCMAoB MeTasl/10B, HEMETAJI/IOB U
aM(*)OTeprIX 3/1EMEHTOB;
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10

OK/MK Mogaynb/Pa3gen/Tema Pe3ynbTat 06y4yeHuUs

NaeHTUdQrKayma
HeopraHnyeckux

WNccneposath
KayeCTBeHHble peakuun
HeopraHM4YecKnx BeLLEecTB

Pasgen 4. CtpoeHne u WccneposaTth CTPOEHUE U
CBOMNCTBA OpPraHM4YecKux

opraHMyecKnx

Knaccugukauums,
CTPOeHME 1
HOMEHKNaTypa
OpraHNYecKunx BELLECTB

KnaccuuymposaTb
OpraHMYyeckue BellecTsa B
COOTBETCTBUYU C UX
CTpOeHnem

Twnnbl OLEHOYHbIX
MeponpuaTnii

HeopraHn4eckmnx K1cnor,
OCHOBaHW N aMhOoTepHbIX
rMAPOKCUA0B, HEOPraHUYeCcKmX
CONeil, XapakKTepm3yLWmnx nx
CBOMCTBA M CMOCO6LI NONYYEHWS.
3. MNMpaKTNKo-0pueHTUpPOBaHHbIe
TeopeTUYeCcKne 3afaHus Ha
CBOMCTBA M NONyyYeHune
HeopraHM4eckKmnx BeLLecTB

1 MNpaKTUKOo-0pUEeHTUPOBaHHbIE
3alaH1A NO COCTaB/IEHNIO
XUMUYECKMX peakumnin ¢ yyactuem
HEeopraHM4YecKnX BeLLeCTs,
MCNONb3yeMbIX ANA UX
naeHTUUKaLmm.
2.labopaTopHas paboTa:
“NpeHTnhukayms
HeopraHn4yeckux BeLLecTB”

KoHTponbHasa paboTa
«CTpoeHMe n cBoiicTBa
OpraHnyeckux BeLecTB»

1. 3afaHndA Ha cocTaB/ieHue
Ha3BaHW OpraHNYecKnx
COeflVHEHWIA NO TPUBUANIBHOW UK
MeXAyHapOoAHOM
CMCTEMATNYECKON HOMEHKaType.
2. 3ajlaHnAa Ha cocTas/ieHne
MOMHbIX W COKPALLEeHHbIX
CTPYKTYPHbIX hopmMyn
OpraHMYyecKunx BeLLecTB
OTAEeNbHbIX K/1aCcCOoB.

3. 3afayn Ha onpegeneHue
npocTenwe popmynbl
OpraHMYyecKoi MOJIEKY b, UCXOLSA
13 3neMeHTHOro coctasa (B %)
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Twnnbl OLEHOYHbIX
Ne  OK/MK Mogaynb/Pasgen/Tema Pe3ynbTat 06yyeHuUs

MeponpuaTnii
42 OKO1 CBolicTBa OpraHM4YecKnX YcTaHaBnmBaTb 1 3agaHund Ha cocTasneHune
OK 02 CoefMHeHN 3aBUCUMOCTb (PU3NKO- YPaBHEHWI XUMUYECKNX peakLunii
OK 04 XUMUYECKNX CBOWCTB C yyacTvem opraHnyeckmx
OpraHMYecKnx BeLecTB OT BeLLecTB Ha OCHOBaHUMN UX
MK 1.2 CTPOEHMNS MONEKYN COCTaBa M CTPOEHNS.
MK23 2. 3a/jaHns Ha COCTaBNeHMe
YPaBHEHUI XMMUYECKNX PeakL A,
UNIOCTPUPYIOLLNX XUMUYECKMe
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
MK 12 npumeHeHWe B GbITOBO COeAUHEHUIA OTAENbHbIX  OpPraHMYecKMX BeLLecTs, B T.u.
MK23 ) npousBoACcTBEHHOM  KNaccos NCTIONb3YEMbIX A5 X
[eATeNbHOCTY YenoBeKa naeHTUUKaLmMu B 6bITy 1
NMPOMbILLIEHHOCTH.
2.JlabopaTopHas pa6ora:
“NoeHTUPurKaLmMa opraHnyecKnx
COeANHEHNIA OTAENbHbIX KNaccoB”
) Pasgen 5. XapakTepu3oBaTb
KnHeTnyeckue un BINAHNE Pa3NNYHbIX
TepMOAMHaMuUYyeckne  (PaKTopoB Ha
3aKOHOMEpPHOCTM paBHOBECME U CKOPOCTb
npoTeKaHus XUMUYECKNX peakLnii
XUMUYECKUX peakunii
5 OKO01 CKOpoCTb XMMMNYECKMX  XapakKTepu3osaTb MpaKTUKO-OpUEHTUPOBAHHbIE
OK 02 peakuuii. XMMUYeCcKoe  BIUAHUE KOHLEHTpauuMy  TeopeTuyeckue 3agaHus Ha
paBHOBeCKe pearvpyrowmx BeLecTs U aHann3 (PaKkTopos, BANAIOLWNX HA
TemnepaTypbl Ha CKOPOCTb M3MEHEHWE CKOPOCTN XMMUYECKO
XUMUYECKNX peakuuni peakuuun. MpakTnKo-
XapakTepunsoBatb OPVEHTUPOBaHHbIE 3a/jaHNs Ha
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Ne

6.1

6.2

OK/MK Mogaynb/Pa3gen/Tema

Pasgen 6. PactBopbl

OK 01
OK 02

MK 12
MK23

MoHATUE 0 pacTeBopax

OK 01
OK 04

MK 12
MK23

WccnepoBaHune CBOWCTB
pacTBOpPOB

PesynbTaT 06y4eHus

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

MccnepoBaTb UCTUHHBIE
pacTBOpbl C3afaHHbIMMK
XapakKTepucTuKamm

Pa3nnyaTb UCTUHHbIE
pacTBOpbI

WcenepoBath (hn3nko-
XUMUYecKune CBOICTBA
NCTWUHHbIX PacTBOPOB

Twnnbl OLEHOYHbIX
MeponpuaTnii

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”

MpoheccMoHanbHO-0pUEHTMPOBAHHOE COAepXKaHMe (cogepaHue NPUKNagHOro Moayns)

Pasgen 7.

Xumnsa B 6bITY 1
NPON3BOACTBEHHO
[eATeNbHOCTHU
yenoBeka

OK 01 Xnmus B ObITY 1
OK 02 NPOW3BOACTBEHHOM
OK 04 LeATeNIbHOCTY YesioBeka
OK 07
MK 1.2
MK 2.3

OueHunBaTb nocneacTens 3aunta Keinca (C yyetom

O6bITOBOW 1
NPOM3BOACTBEHHOA
AesTeNbHOCTU YenoBekKa
c nosnuni
3KON0rnyeckom
6e30MacHOCTH

OueHmnBaTb NOCNEACTBUS
6bITOBOI 1
NPON3BOACTBEHHO
[eATeNbHOCTUN YenoBeKa C
No3nLNIA 3KONOTNYECKOW
6e3onacHoOCTH

oyayuwein npothecCnoHanbHOM
LeATeNnbHOCTH)

Keiic (c yuetom 6yayuiei
npogeccnoHanbHoOM
[LesATeNbHOCTK)

B03MOXHbIe TeMbl KENCOB:

1 lMoTenneHne KnumMaTa u
BbICBOOOXEHME ra30BbIX
rmapaToB CO AHa OKeaHa.

2. byayuwme matepuansl gns aema-
, MalWmnHO- 1 NpMBOPOCTPOEHNS.

30



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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