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Pabouas nporpamma y4ebHoW AMCLUINANHBI «XUMUs» paspaboTaHa B COOTBETCTBUM C
Tpe6oBaHuaAMU ®rOC COO, PekomeHZaLusMM MO OpraHM3aLum nojayyveHUs cpefHero obLuero
06pa3oBaHus B Npefenax 0CBOeHMA 06pa3oBaTe/bHbIX NPorpaMmM CpefHero npoeccuoHaIbHoOro
06pa3oBaHMs Ha Ga3e OCHOBHOrO 06LUEro 06pa3oBaHUs C Y4eTOM TpeGoBaHMiA (heaepanbHbIX
rocyfapcTBeHHbIX 06pa3oBaTeNbHbIX CTaHAapToB, Ha OCHOBE MPUMepHOl paboueit Mporpammbl
0611ie06pa3oBaTeNibHON  Y4eOHOWM AUCLUMM/IMHBI  «XUMUS» W ABNMSIETCS  4YaCTblO  OCHOBHOIA
npogeccroHanbHO 06pa3oBaTebHOV NPorpaMmMbl NOAFOTOBKM CMELU1aIMCTOB CPeAHEro 3BeHa
(NCC3) no cneuyuwansHoct  CMO  08.02.09 Mowriik. Hanagka W 3Kcnyataums

3/1EKTPO06GOPYA0BAMNMS NPOMBILLMEHHbBIX U FPDKAAHCKIX 30aHUIA.

OpraHusauns-paspaboTumK:  CMOSIEHCKOE — 06NMacTHOe  rOCYJAapCTBEHHOe  GHOAACETHOe
npodeccroHanbHoe 06pa3oBaTeNbHOe YUPeXaeHe «Bs3eMCKuiA NOMUTEXHUYECKUIA TEXHUKYM»
(COrsnoy BMT)

PaspaboTtumku: LLinmaHckas EkatepuHa AHapeeBHa, npenogasatens COMBMNOY BT

PACCMOTPEHO PEKOMEHAOBAHO
Ha 3acefaHun MLk «j3'6LieobpasoBatenbHbiX  MpoTokon MeToguyeckoro coseta
aneumnnanHy / COrenoy BMAT

"8» aBrycra 2023 r. Ne 1 oT «28» aBrycta 2023 r. Ne 1

_0,B. Kacnaposuy
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1. MACIOPT pa6oueii nporpaMmMmbl yu4ebHON AU CLUNMNANHbI
Xvmus

1.1. O6nacTb NpUMeHeHNs paboueil NporpaMmbl

O6uieobpa3oBaTefibHas  AUCUMNAMHA  «XUMUS»  SIBNSETC  0653aTeNbHON  YacTbio
06Le06pa3oBaTeNnsbHOr0 LMKna 06pasoBalTesbHOH Npopammbl B cootBeTcTBMM ¢ PIOC no
cneupmansHocTn CIMO 08.02.09 MoHTax, Hanagka W aKcnnyatauus 31eKTpoo6opypoBaHLL!
MPOMBILLNEHHBIX U FPXAAHCKUX 3AaHWIA.

12, Mecto y4yebHOM AnNCUMNANMLI B CTPYKTYpe OCHOBHOW  MpodieccMoHanbIl0in
06pa3oBaTesibHO NporpaMmbl:
OvcumynnvHa BXxoauT B LMK 06LLe06pa3oBaTe/ibHbIX AUCLUILLNH (6a30BbI YPOBEHD)

1.3. Llenn H nnaHvpyemble pe3ynbTaTbl 0CBOEHUS YHEOHON ANCLMNANHBI

"naBHOI LieNblo ABNsSeTCA (DOPMMPOBaHME Y CTYAEHTOB XWMM3WECKOW COCTaBAstoLLel
€CTeCTBEHHO-HAyYHON KapTWHbl MWpa KakK OCHOBbl MPUHATUS PELLEeHUA B IKU3HEHHBIX U
NPOU3BOACTBEHHbIX CUTYaLWAX, OTBETCTBEHHOrO NOBEAEHNS B MPUPOAHOI cpege.

3agauv AUCUMNINHBIL:

1) chopmmpoBaTb MOHMMaHWe 3aKOHOMEPHOCTEW MPOTEKaHWA XMMWYECKMX NPOLecCoB U
ABNEHWA B OKpYXalolieli cpede, LENOCTHOM HayuyHOW KapTUHbI Mupa, B3auMMOCBA3WN U
B3a/IMO3aBMCHMOCTY eCTECTBEHHbIX Hayk;

2) pasBuTb YMEHWs COCTaBNATb (POPMY/bl HEOPTraHWYECKWX U OPraHMYeCcKUX BELLECTB,
YPaBHEHMA XUMUYECKMUX peakumii, 06BACHATb WX CMbIC/, WHTEPNPeTMPOBaTb pe3ynbTaTbl
XUMWNYECKMX IKCTIEPUMEHTOB,

3) chopmupoBaTh HaBbIKM MPOBEAEHHS MPOCTEMLUMX XUMUYECKUX 3KCUEPHMCHTaNbIibIX
HccncnoBaumii ¢ cobntogeHveM  npasun  GesonacHoro  obpallieHus € BellecTBamum K
nabopaTopHbIM 060PYL0BaHUNEM;

4) pa3BUTb YMEHUS UCMOMb30BaTb MHAOPMALIMIO XMMWUYECKOTO XapakTepa U3 pasnyHbIX
VCTOYHVKOB;

5) cthopMupoBaTb YMEHWS MPOrHO3MPOBaTb MOCNEACTBUA CBOE [AeATeNbHOCTU 1
XUMIMECKNX NPUPOSHBIX, BbITOBbIX 1 MPOM3BOACTBEHHBIX MPOLLECCOB;

6) cchopm3hoBaTh NOHUMAHME 3HAUMMOCTY [OCTUDKEHWIA XUMUUYECKOW HayKu 1 TeXHONOoruii ans
pasBUTUSA COLMa/LHON M NPOM3BOACTBEHHOI Cihep.



OcBOeHMe COAePXaHUS yUeBHOM AUCLUNNANHBI «XUMUA» 06ecneunBaeT JOCTUXEHNE CTYAeHTaMV CAellytoWnX Pe3ynbTaTos:

Kon v imii.Mciiouumie
hopmMupyembix
KOM11CTCHUMIA

OKOl. Bbibupatb
Cnoco6bl pelleHus 3agay
TTPOthCCenOHaNbHOI
ACATCNBIOCTH
NPWICHUTCIBHO K
PaxTUYHBIM KOINCKCTaM

LMV pycmMbIC pe3ynbTaT]»! 0CNOCTIL NNCLIULIUHBI

OGiiuic

B uacTv Tp'NeBOro 00CTrMKUs:

- TOTOBHOCTb K TPYAy, OCO3HaHWe LICMHOCW MacTepcTsa,
TpyAono6ue:

- TOTOBHOCTb K aKTUBHOI AC]rTONLIIOCTY TEXMONONNCCKON 1
COLMANLHON HAMPaalHHOBMK CMOCOGHOCTh WLWHOBATH,
NNaHMpoBaTb 1 CamocTO)TTCAbHO  BLINOMW)IM>  Tak\TO
[enTCAbILIETS;

e wnepcc K paxTUYHbIM cepam npodcccronaTbiioin
ACATCNLHOCLL.
OBnageHme yTWBCPCOMbHBIMU IC6MbIMH MO3HaBATENbHLIMU
[neficTBusMN:

a) 6a3oBble nonJucciuc AeicTBus;

- CamMoCTOSTeNbHO (DOPM3NMPO0aTh W OKTYaTM3MpoBaTh
npo6nex]y. poccNraTpHBaTb ee Bcccropouuc:

* YCTaHaaTWBaTh CYLICCTBCUMbINA MPLWIHAK WM OCHOBAHMS
aTs cpaBHEHWS, Knaccugukallx 1 0606LeHms:

* OnpcAaTArb LeNu ACATONbIIOCTH. 3ajjaBaTb napameTpbl 1
KpifTcpiiH IGC0enokeHHs:

BbIAWHML  3aKOHOMEPHOCTW W MPONIBOPC*TA B
paccMaTp>raacMblX AaTCHUAX:
+ CHOXCUTH KOppeKTUBbI B  AeATENbHOCTb, OUCMKBaTb
COOTBETCTBME ~ PE3YNbTATOB  LATAM. OLEHUBATh  PUCKA
N0aTCACTBHIA JeATENLHOCTH:
* pa3BMBaTb KPEATUBHOE MbIWMEHWE MPU  PeLeHni

XKN3HEHHBIX Npo6nem
6) 6a30Bble HCCNCNOBATCNLCKUC AeCTBNS:
BNaAeTb  HaBbIKAMU  XMCGHO-WCCNCAOBATCALCKOM  H
NPOEKTHOM ACATC.1bHOCTM. HaBbIKaMM PaspeLueHns NpoGaem:
BbIBNATE  NPUYMHHO-ATC/NCTBCHHBLIC — CBA3N U
aKTyaTLIMPOBaTh 3a/jauy, BbIABUraTh TUNOTE3Y e PeLIeHus,
MaxofHTb ~ aprymMeHTbl — aTs  /I0KAa3aTCMbCTBO  CBOUX

AlC1in inapusic
anagctb  cuctemoit  XiiMinccKitx  3HaHWM,  KOTOpNMH  BK/tOYaeT:
OCHOBOMONAraloLe NONAWSA (XUMUYECKUI INCMCKT, aToM, 3NeKTPOHHas
06anoyka aToma, s-, p*. d-3NICKTPOHHLIC OPBITLILL aTOMOB, HOH, MO/ICKX/a,
Ba/EHTHOCTb, 37CKTPOOTPUNATCAIBMOCTb, CTEMEHb OKHETEHHS, XUMTIOCKas
CBA3b, MOMb, MONAPHAs Macca, MONSPHbIA O6beM, YrnepoAHbiit CKenet,
(yHKUMOHaNbHAA TP>NNa. pagukan, WOMEPHS, U30MEpbI, TOMaTOMWICCKUH
psg. FOMONOML, yrneBoAopoAk!, KUCNOPOA- 1 030TEOAEPXaLLe COEAHHELINI
GHATOMINCCKH aKMIBHLIC BCLICCTBA (YrNIEBOABI, XWUpbl, Genku), MOHOMEP,
nofuMep,  CTPYKTYPHOE  3BEHO,  BbICOKOMATCKX'TIAPHBIC — COCAMKCKLL.
K-puctaTnll1Cckan pelueTka, TUMbl XUMWYECKUX peakunii (OKKCUrTenbno*
BOCCTAKOBUTENbHbIE, 3K30-U 3HAOTEPMUYECKME, PEaKLii MOHHOTO 06MEHa),
PacTBOP. 3NCKTPONUIbI. HCINCKTPATUThI, 3.TCKTPOMMTTTICCKAs NMCCOLI<aLLs,
okucnlrre.lb. BOCCTaHOBLUENMb. CKOPOCTh XitMimecKOH peakiuw. xmiitiiccKoc
paBHOBeCME), TEOPUM U 3aKOHbl (TEOPUS  XIWMUYCCKOTO  CTPOEHMS
opraiiH'iccKiix Bewects A.M. ByT.TcpoBa. Teopusi 3NCKTPAaTUTTNCCKOMN
[HCCOLMALMN. NEePUOANYECKMii 3aKoH [l.M. MCH/AATCCBA 3aKOH COXPaHEeHNs
Macchbl), 3aKOHOMEPHOCTM, CUMBO/IMYECKMIA A3bIK XMMIL, PaKTAI0 TYCCKNC
CBE/leHNa 0 CBoiicTBax, cocTase. nonvicKHii u 6esonacHoM Mcnonb3oBaHNn
BaKHEWLWNX HCOPraHW'TCCKUX W OPTOHMYCCKUX OCWICCTB B GbITY ¥
NPaKTU'OCKON AesTeNbHOCTY YenoBeKa:
- XMCTb ObISONATb XapaKTepHble MPU3HAKM WU B3aMMOCBA3L HOX'UCHHBIX
MOHSATHIA, NPUMCLUTTL COOTBETETBTOLLME NOHATUS NPU ONMCAHMN CTPOEHUS 1
CBOVICTB HCOPralTCCKUX W OPrauH*ICCKNX BEWECTB M WX MpeopallemHii:

BLIABNATL  B3aWMOCBA3b  XMUMWYECKUX  3HAHWA € MOHIrMWMM 1
NPe/CTaBAEHNAMM APYLUX CCTCCTBCMHOMA3NMbIX MPEAMETOB:

yMeTb  MCManb3oBatb  H X co! it
MEX/yHapOJHOTO COl03a TEOPETUYECKOW H MPUKNAZHON  XUMUM 1

TPUaNaTLILIC HAa3BaHNA BAKHEMLMX OCLICCTB (3TTHICH. aNCMbTCH. FMLEPUH,
(heHaT. opmaTbAcnu. ykcycHas KticnoTO. rAWLWH.  yrapHblii  ras.
YINEeKUCbI a3, aMMUaK, ralleHan W3acCTb. HCrawcuan u3BecTb, TNbCOAs
COAa W APXTUX). COCTAaTATbL (YOPMy/bl HEOPTaHUYECKUX M OPraHMyecKnx



OK 02. Wcnanb3oBaTb
COBpEMEHHbIE CPEeACTBA
noucKa, aHanusa H
uTrpnpcTaguuuHdopma

NTBCPXACUMIA. 33/1aBaTh Mapa.MCTPbI U KPUTEPUNA PCLUCLLH:

* @HIIW3MPOBATL MaNMeHHble B XOJe PelleHns 3ajauu
pesynbTaThl, KPUTUYECKW OWCMMBOTH WX [OCTOBCPUOCT,
NPOrHO3MPOBATL U3MEHEHME B HOBLIX YCNIOBUAX;

- yMmeTb NCPCMOCHTL 3HAW{s B MO3NABOTCALTTO H
MPacTUYCCKXTO 06/1ACTI XKM3HEAEATENbHOCTH;

- )MeTb LINErpupoBaTh 3HaHWS LW PasHbIX MPCA.METULIX
obnacteit;

+ BbIABATATb HOBblE Wjeu,
noaxogbl v peiiiCHiui;

* CMOCOGHOCTb MX WCMOMb30BAlIW B MO3MABaTanbUON 1
COLMANLHOI NPaKTUKe

npeanaratb  OpUrMHanbHble

B o6nactu uciiMOcni Hay4HOTo No3Hanun:

) CTh COOTBCTCTBYIOLICTO
COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKi W OGLICCTBCUMOI
Npalovkn, — OCHOBAHHOTO  Ha  Auanore  KynbTyp,
CMOCOGCTBY/OWICTO ~ OCO3HAHWIO  CBOErO  .MecTa O
NONMKYNbTYPHO.M MUpE;

. TBOBaHME A3bIKOBOW W YITTAaTeNbCKON Ky/bTypbl

UMK 1 MHGOP. Ic
TCXHOMONW AN
BbiNa/HeH L] 3ajau4
npol|icccuoHal bHoi
[eATeNbHOCTN

KaK CPe/CTBa B3OWMOACHCTOKA MeXAY N0ALMA 1 MO3HAaXL

M1po;
* 0CO3HAUNC WUCUHOCTU HayuHON [esTenbHOCTN, FOTOBHOCTb
OCYWCCTBAATL  mpocionyio Il UCCNCIOBATENbLCKYNO

AesiTeNbHOCTL UHAMOHAYaNbIIO H B rpynne;
OaroncHuc i ILU.MH y4e6!
[ICHCTIHSAMLT

no3Hasa’

BCLICCTO. YPAaBHEHMS XWLWYCCKUX PEBKMNA. OBBACHATL WX CMbIaT;
NOATBEPXKAATE  XapaKTEPHbIE  XUMH>ICCKHC CBO/CTBA  Bel|ecTB
COOTBCTCTB\IOLW11. MW 9KCICPUMCKTA.MW 1 3aNMUCSMW ypaBHeHUi XiiMirtcc
peakuuii;

- y.MCTb ycTallllitHBaTh MPUHAATCOKHOCTL M3YUYEHHbIX HEOPraHUueckux n
OpraHNYecknx BCLICCTB K OMPCACACKWIM KNaccam H rpynnam COCAMHCKHH.
XapaKTepu3oBaTb WX COCTaB W BLIKHCHLIMC CBOWCTBA; OMPEAENiTb BUbl
XAMMOOKAX cBsizeil (KOBaNeHTHas, WOHHas, MCTanin*icckas, BOAOpOAHas),
TUNbI KPUCTOANMUCCKUX PELLIETOK BCLICCTB; KNAcCU(ULMPOBATL XUMUYECKUe
peakuuu;

- chopMMpoBaTb  MPEACTAaBNEHWA: O  XUMWYECKOW  COCTOBAStOLIEN
CCTCCTBCUMOHAYYHOH KapTWHbI MWPA, PaTv XA.MHU B MO3HAMUM MNanckiel
npupoabl, 0 (/OPMMPOBAHUM MBILACUNA M KYNbTYPbl JMYHOCTH, ee
(yHKLMOHANBHOM rPaMOTHOCTY, HEOBXOAMMON ANA PeLIeHUs MPaKTUYeCKNX
337a4 1 3Kan0TYCCKU OBOCHOBAHHOTO OTUOLIEHUH K CBOEMY 3/10POBbIO 1
npUpoaHoii cpeae;

* YyMeTb MPOBOAUTL PacyeTbl MO XUMUUYECKUM (OPMYNaM M XpaBHCUMAM
XUMUyeckux  pcakmml! ¢ Hcnanb3oBaHWcM  (H3LMlcckux — camA*1V/H.
XapaKTepu3yTOLWMX BCLICCTBA C KanW'LCCTBCHHOH CTOPOHbI: Macchl, 0GbemMa
(HOp.Ma/bHBIC YCNOBWMS) ra3oB, KanH4cCTBA  BClCCTBa;  MCNanb3oBaTh
Q/CTCM-bEC XMMUYECKME 3HAHUS AN MPUHATUA PELIEeHUA B KOHKPETHBIX
KLWHEHHbIX C1T'aLMsAX. CBA3aHHBIX C BELLECTBAMM U MX MPU.MEHCHMUC.M
-yMeTb  MNaHWpoBaTb W BLINANHATL  XUMH<ICCKUIM  3KCMEpUMEHT
(NPCOPALUCANS  OPraHNYecKNUX BCLICCTO MPW  HAarpeBaHuu. nany'icHue
3N11ICHA W WYYeHHe ero CBOWCTB, KAaYecTBeHHble PCaKWW Ha anbAcmibl.
Kpa\Man, YKCYCHYIO KACMOTY; ACHOTYpauus GenkoB MNpu HarpeBaHuu,
yBeTHble peakuuu Gankos; MNpPOBOAWD  PeakyMn WOHHOTO OGMeHa,
ONpPCAANATL CPEAY BOAHBIX PACTBOPOB, KAYECTBEHHbIE PEAKLN Ha Cy/bdar-,
Kap6oHaT- H  .xnoplu-awloHbl, Ha  KaTWMOH  aMMOHiU:  pelatb
3KCMepuMeHTanbHble 3ajayn no Tc.mMoM “MeTannbl” H “Hemetannbl") B
COOTBETCTBMM C MPAaBMMA.MM TEXHUKM Ge30MacHOCTU NPy O6PaLIeHHN C
OCLUCCTBAMI Y N1aGOPOTOPHBIM 06OPYAOBOHUCM; MPEACTABAATL Pe3yNbTaTbl
xumlLr*1Ccoro akcrcpHMC1LLIL B |[lopMc 3anuncK ypaBHEHWIA COOTBCTCTBYIOLUINX
peakuuii 1 hopMyMPOBATL BLIBOALI HA OCHOBE 3TUX Pe3yNbTaros;

- YMETb aHAaTU3MPOOOTH XMMLICCKY K0 HLU[HOP.MALLIO. NaTy40C.MyTO W PasHbIX
VCTOUHIKOB (CPe/CTB MaccoBoi MHGOPMALMM, ecTb VIHTEPHET 1 Apyriic):




OK (14. 3hcpecTnt0
B3aHMO/ICHCTBOBIATb 1
pa6oTath B KONNCIOMBC H
KOMaHje

d) paboTa ¢ Tk[topmanmcl (:

BNOACTb nony HH( HA U3
VCTOYHMKOB PO3HbLIX TUMOB, CAMOCTOATC/ILHO OC/LICCTBAATH
nouck. OHanil, CUCTCMATW3AWNO W WHTCPNPCTALHIO
VH(OPMALN Pa3NyHbIX BUA0B 1 <[|opM NpCACTaaNcHIL;

- CO3jaBaTb TeKCTbI B Pas3nu4HbiX opMaTax C y4eTom
HaslwycHWs Lwc()opMmaunn 1 Lenesoit a}/lirropun, BbiGupas
ONTUMAankIoKo (hOpMy NPeACTaBAEHNS U BUYANN3aLNK;

* BNafeTb OCHOBHbIMA METOAAMW HAYWHOTO MO3HAHWA BCLICCTB ¥
XiiMiPtccKHX ~ siBneHwit {HabntogeHue. WMCPCHUC,  3KCMEPUMEHT,
MOJeNMpoBaHue):

* yMeTb MPOBOAUTL pacyeTbl MO XvUMUucowMm ([lopMyniaMm 1 YpOrHeHHAM
XHMirtccKHx ~ peakuuii ¢ MCnaTb30BaHUCM  (M3U*ICCKIIX  a&TIFLIH.
XapaKTepu3yioLux BelLEeCTBa C Karu4CCTBEHHON CTOPOHbI: MAcChl, 06bema
(HOpManbHble YCNOBWS) ra3os, KONMYECTBA BEILECTBA; MCTIONb30BATb
CUCTEMHbIE XMUMUUYECKUE 3HAHWS ANA NPUHALS PELeHUt B KOHKPETHbIX

* OMCHIOOTD JOCTOBEPHOCTh. ICTIT IMHOCTb MH{ .ee X X0 T aynsx. IX C BCLUCCTBAMH 1 X MPUAMEHEHNEM
COOTBETCTBYME NPABOBbLIM 1 MOPANbHO-3TUYECKUM HOPMaM:
*  MCManb3ooaTb  CPEACTBA  WH(OPMALMOHHBIX 1
KOMMYHUKALMOHHbIX TCXMONOMH1 B peweHVH KOrHUN1BUbIX.
KOMMYHWKOLIOHbIX M OPraHWU3aluOHHbIX  3agad ¢
cobnofeHnem TpeGoBaHuii 3ProOHOMMKN. TeXHUKUN
6C30MOCHOCTU. TUTMeHbI, PCCYPCOCGCPCKCTLL, MPaBOBbIX 1
3TUYECKNX HOPM, HOPM MH(OPMALIMOHHON 6e30NacHoCTy;
BNajeTb  HaBblKaMi  PACMO3HABaHWA W 3aUHIThI
VH(OPMALMK, NHPOPMALMOHHOI 6e30MacHOCTU TMYHOCTH;
- TOTOBHOCTb K CamopasBLIMNO, CamMOCTOATC/ILHOCTW H - YMETb  MNaHMPOBAaTb U BLINOMHATL ~ XHMU*ICCKMH  3KCMEPUMEHT
€a.MOONPCNCCHIIO; (NpeBpalleHUs OPraHWUYeckMX BEIIECTB MPU  HArpcraHmM, MNaTXMeHHe

-0BnafieHue HaBblKamu j-4CBHO-1MCCNCA0BATENLCKOM,
NPOEKTHOM 1 COLNANbHOM JeATeNbHOCTH;
y p KoMMy TUBHBIMN

[ICHCTBHSA-MM;
6) coDxtccniaH feaTenbHOCTb:

- MOHMMaTb H WCMONL30BaTb MPCH.MYLICCTBA KOMaHAHON H
HHAVBHNXanNbIOW paboTsl;

- NpUHUMATb  Uenu  COBMECTHOW  [JEATeNbHOCTH,
OpraHu3oBbLIBaTb 1 KOOPAMHMPOBATL ACHACTBW| MO ee
[IOCTIOKEHHIO: COCTaBNATh MNOH [eNCTBUIA, pacnpcacunb
PO/ C Y4ETOM .MHeHuiA j-"tac THHKOB 06exakaoTb pe3x nbTaThbl
COBMECTHOI paBoThl;

* KOOpAVHWPOBaTb W BLINOA>WTbL paboTx' B ycaoDtuoc
pcaTbHOro. BUPTYaNbHOTO " KO.MGHHIPOBaMHOTO
B3aMMOZelCTBIS;

* ocx weeTBnaTb MBLIMATMOC cTpaTCTYCCKOC NOBEAeHKE O

3TU.TCHA W HIXMEHHE ero CBOCTB, KauyecTBEHHbIe PeaKLuu Ha aTbneT/bl,
Kpaxmasn, YKCYCTTO KHenern'; ACHATXpruyHA GeNkoB Mpu HarpeBaHuu,
YBeTHble peakuun GenkoB; NPOBOAWTL  Peakun WOHHOTO 06MeHa,
onpegensit cpedy BOAHbIX PACTBOPOB, KaYeCTBEHHbIE PeaKLUM Ha CyNbl|WT-.
KapboHaT- ~H  XNMOpPWA-LILWOHBL,  Ha  KaTWoH  aMMOiwi;  pewaTtb
3KCMCPH-MCHTLIbHBIC 3afaus no Tcmam “McTatabl® u “Hemetannbl™) B
COOTBETCTBMM C MpaB|{namMu TeXHUKN Ge30MacHOCTM MpH o6palieHnn c
Bew|ecTBaMu 1 N1abopaTopHbIM 0GOPYAOBAHNEM; MPEACTaBAATL Pe3ynbTaTbl
XVNMUYECKOTO IKCMEePUMELL B B (YOPME 3ar1CH YPaBHEHNI COOTBCTCTBXTOLIMX
peakuuit Il hop.MyNHPOBATh BbIBOALI HA OCHOBE 3TUX PE3y/NbTaTOB



OK 07. CopeiicTBoBaTb
COXPaHEHMI0
OKpy>Kalouieit cpegpl,
pceypcochepox'cumio,
MPUMCLUTTb 3HaHNA 06
iiBMCHCHiui knmmaro,
MPUHLMNBLI 6CPCACLIBOTO
NPOU3BOACTBO.
3([K|)CKTHTIO
[eiicTBOBaTbL B
upessblyal unax
CUTXaLMAX

rac 3.1.
OpraHn30BbIBaTL U
npon3BoOAIND MOHTaX
BO3AYLIHBIX U
KabenbHbIX MHUIT ¢
cobnofeHnem
TeXHONOrMYecKoii
nocneoBaTeNbHOCTH;

panuumblx  cinyauitiix, nposBAATbL  TBOPYECTBO W
BOOGPAXEHNE, GbiTb HLIMLOTUNHBIM

OBNaneHHe XTLBCPCANbHBIMU PErYASTUBHBIMI ACHCTBUHMH

) NPLUOTTUC CeBsA U APYNK MOAEH:

* NPUHAMATL MOTWUBLI W APryMeHTbl APYNTX /IOAEH npu
0NanioC PesynbTaToB AEATENbHOCTH;

> nplisHaBaTb CBOE MPaBO K MPaBO APYnoc Miofedt Ha
oLIN6KK;

* pa3BMBATh CMIOCOGHOCTL MOHMMATL MMP C MO3NLLLL APYTOro
yenoseka .

B 06/1aCTV 3KanorMyccKoro BOCTIMLINA:

* C(HOPMHPOBAHHOCTb 3KaI0 TYCCKOI (NNLTYPLI. NOTILAHMC
anMaHW!  COMHOMbHO-3KOHOMMUCCKNX — MPOLECCOB  Ha
COCTOSHME MPUPOAHON H COMHO-MbHON CPe/bl, OCO3HALLIKO
rN06aNLHOr0 XapakTepa 3KON0rMYeCKUX NpoGnem;

*  anoOHMPOBaHHC H  OCYWECTBNEHWe  JeicTBui B
OKPUIKAIOLICH CPefle Ha OCHOBE 3HaHWA Leneil yCTouMBOro
pasanTKN YenoBeyecTBo;

aKMiOHOC  HenpusTMe  JeWCTBAW, MPUHOCAWNX  Bpes
oKpy>xalolLeii cpefe;
. yMeHue NpPOrHo3MpoBaTh HeBaronpusTHble

3KONMOWYCCKHC NOCNEACTBUA NPeANPUHMMAEMbIX ACHCTBUH,
npeAoTBpaLLaTL UX;
pacwupenme
HanpasNeHHoCTH;
0BNajeHne  HaBblKaMi Y ICGHO*HCCNCNOBATCALCKOM,
NPO0OUON 5 COLMANLHOI AeATCABILICHL:

yMeHue NPONI03NPoBaTh HeGTaronpuATHble
3KONOWYCCKHC NOCAOACTBIN NPeANPUHIMAEMbIX AeiCTBUA,
npegoTepawats ifx;

NpUHMMaTb  LenM  COBMECTHOW  NIC»TY1bHOCTH,
OpraHu30BbIBATL M KOOPAMHMPOBaTh [eiiCTBMS MO ee
JOCTVXEHHIO: cocTasn}b MnoH AeiicTBuiA, pacnpepensite
POMN C YYETOM MHEHMIA YIOCTHUKOB 06CXXK/ATh PC3XbTaThbl
COBMECTHOI paboTbl;

- KOOPAVHMPOBATb U  BbINOAHAN!

onbrra  JeATeNbHOCTU  9KONOTMYECKOit

paboT>—~

B__YCNOBUAX

c([top.MHpOBaTb  MPCNCMLINCHLL;, O XUMWYECKOW cocTaBnswoLeit
CCTCCTBCHHOHAYLIO KapTMHBI MUPA, POU XUMWUW B MO3HAHWN SBNEHNI
npupodbl, O (HOPMUPOBAHUN MbILWNEHUS U K>Mblypbl NNYHOCTH, ee
1)yHKUMOHaNbHOR rpamMoTMoCTy. Hcab\oaH.Moit Ans peLueHuns
NpalonyCCKNX 33Ja4 1 3IKONOTYCCKM OBOCHOBAHHOTO OTHOWIEHMS K
CBOC.MT 310POBbIO Y NPUPOAHON Cpeje;
* ymeTb cobntogatb npasuna 3KO.TonriccKti yaTccoo6pasHoOro nosefeHus
B 6bIT\- 11 TPY/10BOV JEATENLHOCTI B LIENIAX COXPAHEHMNS CBOETO 370POBbA U
OMPX3KaloLLel NPUPOAHON CPefbl; >'>UrLBaTb ONACHOCTL BO3AEHCTBUA Ha
KVMBbIE OPraHN3Mbl OMPCAC/CMHBIX BCIICCTB, MOHMMA}< CMbICA MoKasaTens
npcnanbHOH gonn‘'ctMoit [{OHMc(rTpawuiA

* yMeTb BbIIBNATL XapakTepHble MPU3HAKW W B3aUMOCBA3b HOYIOHHBIX
MOHATWIA, MPUMCLUITL  COOTBETCTBYIOLINE MOHATUA  MPWU  OMUCAHUM
CTPOEHNA W CBOWCTB HEOPraHWYeCKMX W OpraHMYecKuX BeLiecTB H UX
npeBpaLLeHNii; BbIABNATL B3aUMOCBA3b XMMUYECKNX 3HAHUI C NOHATUAMM
W NPCACTAB/CHIILMM IPYLIX €CTECTBEHHOHAYYHbIX NPCN.MCTOB;

* YMETb WCMONMb30BATb ~MMMMCHOBAHMA ~ XMMUYECKUX  COEAUHEHWI
MEeX/AYHapoAHOro COl3a TEOPeTMYeCKOl W MPUKNagHOM  Xumun v
TPUB|W.THILIC HA3BaHWA BaXHEWWWX BCWCCTB  (3TTLTCK.  aLCMbTCH,

rnvuepuH. ([[cvo.T. ||lopManbAeniy. YKCyCHas KHaToTa. FIMYUH, YrapHbiii



MK 3.2. peanbHoro. BUPTYaNbHOTO [ KOMGMHUPOBAHHOTO
B30H.MOACHCTBMA:
NpOL3BOAIND Hanagky ~ ° C031aBATb TEKCTel B PasnuuHbiX (lopMarox ¢ yuerom
I nenuiTanus HasHaueHns HHAOP.MaLKN W LENeBoit ayauTopuu, BbiGupas
o ormi.ManbmTO opmy npcACTOBACWIM W Bllyanusawuw; -

YCTPOICTB BO3AY LW HbIX

6 ; OWCHWBOTb JOCTOBEPHOCTh, NCMTTUMHOCTb WMH|[K>pMaLLIIK, ee
1 KaDENbHLIX NHMK, COOTBETCTBUE NPABOBLIM 1 MOPA/bII0-3TUUCCKNM KOPMa.M.

Opruwin3osblBaTh it

nK 3.3.
OpraHn30BbIBaTL U
npon3BoAIns
aKcnayaTaymio
3NeKTPUYECKUX ceTeil

NU. YreKNUCNbli NU. aMMMaK. ralleHas LWWBCCTb, HeraweHas WM3BecTb,
nuTbeBas  COAA W Npynex), COCTaBNATh (HOPMY/bl HCOPraTWCCKUX
OpPraHU*ICCKHX BCLICCTB. >PaBHCHIM XUMUYECKIUX PeakuHll, OGBACHATL KX
CMbICN: TMOATBEPX/JATb XapaKTepHble XUMH>ICCKMC CBOWCTBA BCLICCTB
COOTBCTCTB\TOWYHMH  3Kkcncplmc{rn)M[l ~H  3anNUCA.MM  YpaBHEHWIi
XH.MHACciatx peakuuii;
* %ICTL yCTaHaanMBaTh NPUHAANENKHOCTD U3YUEHHBIX HCOPTaHUYCCIOTX 1
Oprawmncckhx —BCWCCTB K  OMPCACTCUMBbIM  Knaccam M rpynnam
COeANHEHWII, XapaKTepu3oBaTb WX COCTaB WM BakHeiiluMe CBONCTBA:
onpegenste  BuAbl  XHMHiccKifx  cBsiseii  (KoBaneHTHas,  VOHHas,
MeTannnyeckas, BOAOPOAHASR), L bl KPHCTa//1LM1CCKHX peLleToK BCLUCCTB;
KNacCLu KW OBATL XMMUYECKNE PCBKLUILL:

* Y.MCTb MNaHWpOBaTb U  BbIMWIHHITL a4yallipoBaTb 1 ObINONLMb
XHMILLIOKHA 9KCMCPH.MCKT (NpeopalleHns OpraHuueckux BCWICCTB Mpn
HarpeBaHnM, NONNHCHAC 3TNEHA U U3N'UCHHC ET0 CBOWCTB, KaueCTBeHHble
pcakvMHH Ha ONbACNabl. Kpaxmasn, YKCYCH>I0 KMCNOTX': [CMaTXpauHn
6eNKoB MpU HarpeBaHy, LaeTHbIe PerikuHu GETKOB; MPOBOAUTL peakuuu
VOHHOrO 06MeHa ONpCAaTATL CPCA> BOAHBIX PAcTBOPOB, KauecTBeHHble
pcaKiuw Ha cn'nbar-. Kap6oHaT- 1 X.4OPUA-aHNOHBI, HA KATUOH aMMOHNA:
pewoTb 3KCMCPHMCINanbiWwc 3agaym no Temam  “McTaatbl" ©
“Hc-MmeTaT/bl") B COOTBETCTBUW C MpaBWUiaMi TEXHWUKKU Ge3onacHoCT npn
o6palleHHn € BCWICCTBA.MM M N1aGOPaTOPHbIM  0GOPYNIOBAHNC.M:
NPCACTAATATb PC3TALTBTBI XM.MUYCCKOTO 3Kencpu.mcina o {Jlopmc sanucu
ypaBHeHuit COOTECTCTBATOWMX pPeakumnii u (hopMynMpoBaTh BbIBOAbI Ha
OCHOBE 3TWX PE3Y/bTaTOoB:

- YMeTb aHaTH3HPOBATbH XW.MUYCCK>0 WMDOP.MALINO. MOAYYaeMylo U3
PO3HBIX UCTOUHWMKOB (CPEACTB MaccoBoi ungopmalu. ceTb M|nepHer u

Apynio).

1.4. Konn4ecTBO 4acoB Ha 0CBOCMHE NMPOrpaMMbl Y4e6HOW AHCW TANHbBI U MPOMEXYTOUYHAsA aTTccTauns:

MakcumanbHas yueGHas Harpyska o6ydaiouierocs 96 4acos, B TOM uucne:
obs3aTenbHas ayauTopHas yuye6Has Harpyska obyvatouierocs 96 yacos;
camMoCTosTeNbHaA PaboTa 06yyalolLerocs He NpesycMoTpeHa;
NPOMEXyTOUHas aTTecTauns: 2 ceMecTp - AUd(epeHnnpPoBaHHbIH 3a4eT



10
2. CTPYKTYPA VI COAEPXAHWE YUEBHOW ANCLMIVHbI

2/1. O6BbeM yUebHOM AUCLUNAVHBI H BUAbI y4ebHOl paboThbl

Bug yyebHoi paboThl O6bem B Yacax
O6bem 06pasoBaTe/ibHOM nporpammb| y4e6Hoi 9%
OUCUMNUHBI
BT.U.
OCHOBHOe coAcpXkaHHC 66
B T.u4
TeopeTuyeckoe obydeHne 54
npakTuyeckne 3aHaTns 12
MpotheccroHansHoO OpPUEHTUPOBaHHOe cofiep>kaHuvie 30
(copepxaHvie NPUKNALHOro Moaynsi)
B [77.4.
TeopeTuyeckoe obyyeHune 24
npakTuUYeckne 3aHaTns 6
VHaMBMayanbHbIi NPOEKT (fa/HeT) Her
lMpomexxyToyHass arrccraunsg - OudepeHLnponaHHblii

3avyeT



HuiiM CiioHaiiiic pa‘j.'ic.'ion ii Tem

Conepxanmuc yue6HOro marcpua.'la u hopmbl opranusaiwun! NeHTesbnocT
o6ruallll1[1lxc]|

2

PA3LEN 1. OCHOBbI CTPOEHUSA BEWECTBA

Tema 1.1. CTpoeHMe aTo.MOH
XUMUYECKUX TNEMELL 0B U npupona
Xumunyeckoii CILLBIL

Tema 1.2. [ICPMONNYCCKNIA 3aKOH 1
TaCnuun [l.H. Mciueaeciia

Conepxanmnc
1. CoHpeMcnmnan mojicjii>crpoeninin atoma.
CUMMONMYCCKMH 361K XUMUM.  XUMWYECKWI  3NEMEHT.  DNeKTPOHHas
KOH(Wrypawiw aro.ma. 1CnaccuHkauns Xumuuyeckwx ancmclrro (s-, p-. cl-
3/1CMeHTbI). BaneHTHbIe 31eKTPOHbI. Benc(rtHoCTb.
2. 2.1CKTpOMMan Mpmpona XMMM4eCcKoi nunu.
ONCCTPOOTPUMATCALHOCTE.  BUALI  XH.MAUCCKOM CBA3N (KOBANEHTHAs, MOHHLL,
MCTannioiccKaa BOMOMOALILLO 1 CMIOCOGbI €6 06PA30BaHMS.
B TOM 4uMCne NpakTUYecKNX 3aunNTuit u NaGopaTopHeiX paboT
MpakTnyeckoe 3aHaTHe Ne 1 PelueHue 3ajaHnii un UCMONL30BaHWUE XUMUYECKOI
CUMBO/WIKU W Ha3BaHWii COEANHEHWH, Ha YCTAHOBNEHME CBF3U MCXA>' CTPOCUMC.M
OTOMOB XHMVHCCICYIX 3/ICMCHITPB.
CamocrokTcnblTH pa6oTa obyyatrowmxen
Conepxaunuc

Mepnoanueckaa cucTeMa XH.muycclux anemenToB  [.M.  McHaancoss.
duanucck}<it c.mbicn Mepuoguueckoro 3akoHa .M. McHnanccea. 3aKOHO.MOpPUOCTH
M3MEHEHNS CBOMCTB XHMWYCCKVX 3C.MCUTOB, OGPa3yeMblX MMM MPOCTbIX U
CNOXHBIX BEWECTB B COOTBETCTBUM C MANOXCHUC.M XWUMUYECKOTO INCMEHTO B
Mepuognyueckoit  cucTeme.  MUPOBO33PEHYECKOE M HayyHOe  3HAueHue
Mepuoguueckoro 3akoHa [.M. McHaarcesa. [lporHosel [A.M. Muwuonccsa.
OTKPbITUE HOBBIX XHMMUUCCKUX 3NEMEHTOB. PelleHune NpakTUKO-0pUeHTUPOBAaHHBIX
TEOPETUYECKUX  33[aHWA  HA  XapacTepHCTUKT'  XUMWUYECKUX  3/1EMEHTOB
«MCTaWWYCCKMC /  HeMeTannuyeckue CBOWCTBA, 3NCKIPOOTPHUATCNLITCTL H
CPOACTBO K 3NCICTPOH}." XHMUUCCKVX 3CMCITTOB B COOTBETCTBUE C UX 3NICKTPOHMBI.M
CTPOGHMEM 1 MMATOXCUWCM B MEPUOAMYECKON CUCTEME XWUMMUCCKUX 3MCMC(TTOB
O.N. Menpeneesa».____ _ L
B TOM YMC.ICiiDUKi liiccK Kx 3alIn'nii n .na6oparopHeix pa6o r
CamneroutanbHaH pa6oTta 06yyaluniLxeH

06i>C.M uacol>

Konbi
KO.MItCreHiul,
hop.mupo»alumo
KOTOPbIX
cnoco6cTByeT
3neMeHT
iipoiDOM.Mi.i
4
OKOI. OK02

OKO!

OKoOl
0KO02



PA3LEN 2. XUMUNYECKWUE PEAKLIN
Conepxanmc
I, HOwccudnKanum 1 TUHbI XUMUYECKUX PeakLnit
K.uaccudmKauyil v TUMbl XWMUYCChIN PeaKuuii C yYacllem HCOPLIHNYCCKUX
BCUICCTO, ~ COCTaBNEHMe  YPABHEHUIl  PCAlHH  COCLYIHEHWN.  PaHOXCHMA,
3ameLemus. 0GMeHa, B T.4. PeakLyit TOPCUHN. OKHCICHHA-A0CCTMHOA3eH NS,

2. Ypanucunu OKiic'iCiimi-iioccTniioiU'icimst
Temun 2.1. Tunbl XUMUYECKUX YpaBHeHusi OmicneHHs-BoccTanosncumn. CreneHb oiafoiemot. Okual»nenb u
peakunii BOCCTan00>rrc.Tb. COCTAATCUUC M YPABHUBBHNC OWMKISIT: TbEI0-BOCCTANOBUTCBULIX

peakuuii MeTOAOM 3NEKTPOHHOrO GanaHca. OKHCUMENbHO-BOCCTAHOATE/bHBIC
peakuum B NPUPOAE, MPOU3BOACTBEHHBIX MPOLECCAX H  ACHIUCACATCILHOCTI
OpraH13Mos.
B T0.M Ync/ne NpakTUUecKux 3aw T|M 1 na6opaTopHbIX paGoT
Moa!MWycckoc 3alu T X? 2. PacueTbl MO YpaBHEHUAM XUMUYECKMX peakuuii. OBP.
Ca.MocTOiiTa'ibiiasi paboTa o6yyatowmxcsa
Co.Tcpxumnmc
Teopus 3NCLTPOMNINIUCCKON AUCCOLHALHM. VIOHBI. SNCKTPONITbI. HCANCKTPLUNTEI.
Temn 2.2. 3.'1CKTpo.'MTH4eCKan Peakumn voHHOTrO o6MeHa. COCTNATCHWUC peakuun WOHHOTO O6MeHa nyTem
Uiiiccoiuiauim v NOHHbIA 06MeH coeraBnelill HX MOMHbIX H COKPALLEHHbIX WOHHBIX YpaBHeHWi. KucnoTHo-
OCHOBHbIE PeaKLVN. 3ajaHNA Ha COCTaB/ICHHC HOHHbex PCaKUHH
B TOM YnC/e NPakTUYECKNX 3al FTi 1 Na6opaTopHbIX paboT
CuMOCTOHTC'it.tiaH pa6oTa 06yu4atowuxcs
Kotrm)o.'11>nm pa6oTan? | Ctdochhc BeLECTBA W XM.MUUCCKIC OCaKLLLL

PA3JEN 3. CTPOEHUE Y CBOMCTBA HEOPFTAHUYECKMX BELECTB

Conepxauuc

I. MpcameT MCOPrammyccKon Xummum

TMpeAMET HCOPraunucCkoH Xumum. 1CTacc(DUKMLMS HEOPraHMUECKUX BCLICCTB.

TpocTble 1 CTOAWBIC acWCCTBA. OCMOMMBIC KNACcChl CAOSILULIX BELUEETB: OKCUAbI,
L kncnoTel. Cittn.

2. B3aUMOCBSA3b UCOPraBUYECKNX BEL|eCTB

ArperatHble COCTOAHWUSA BEL|ECTBA. KPHCTAT-TUUCCKUC M a.\OPMHBIC BeL|ecTBO.

TWUnbl  KPHCTATAMYCCIUPC  PEIETOK  (aTOMHAsA,  .MOACKAMAPHOS,  MOHHas,

.MCTAaTHUCCKOS). ~ 3aBMCUMOCTb  ((MOMUCCKMX ~ CBOWMCTB  BellecTBa OT Tuna

KPUCTAaNMuccKoii pelleTku. 3aBHCHMOCTb XH.MHUCCKOH aKTUBHOCTM BELLECTB OT

BMAA XH.MMuYCCKOW cBsa3w H Titna Kpuctarnuucckoll peweTkn.  MpuurHb

MHOroo6pasus nciiiccm

.1. K-Taccudumkayms,
c

HeopraHu4yecknx ncreecrn

26/16

OKOl.o k 04

OKO!

OKOl
0K 04

OKOI. OK04
OKOI. OK02.
OK 04
MK3.1-3.3

OKOlI
0K 02



Tema 3.2. ®U3MKO-XUMUYECKNE
caoiicma UCOPrunNnUYEcKMX acliccrH

Tema 3.3. UacuTirdmkanTl
opi ainniccKiix DCiiiccrn

Kowutpo;U|/axi paboTa 2

B TOM 4Meyc Mpak'ruycckmux 3aulinii u.1abopuTtopubix pagot

MpakTudeckoe 3aHsTUe N 3. PeleHmre NPaK*WHUCCKUX 3anaunH Mo Mlaccu ko,
MOMCXKCNATA'PC M XW.MMUCCKUM (DOPMY.SiaM MCOPraHMYCCKI3X OCLICCTO Paa/toCHbIX
KNaccos.
CumocTomTe.'1bllnm pa6oTu o6v4ai
Concoxaunmc

1. Mcra.'l'1bl
O6uyne usnyeckne 1 XMMINCCKMC CBOHCTaN MeTannoB. Cnocobbl NanxyeHus.
2. 3uaycumuc meta.'lno» M McmcTa.moo u iipiipo.fic u xunaHelC$rrenbilocTu
4eloBCKa M OPraMU3MOoH
3. KopposiMimcsa.mna

Konnoaust Ntcmiaon nubl KOMOO3WM. COCOGLI 3MMLWM L MCTANNOH OT KOPOO3UM.
4. Hc.meta.'L'lbl
0O6wwe (biniriccKiic n xuMmmnyeckue cnoiicTBa HCMCTanN.1oB.
5. Tumnummc cnonctoa iicMCTitL'toii IV - VII rnvnii
6. K'laccupukanliv n nomenk.3yTip'pu coe'iiiticiniii Hc.mMcTa.'mon

Kilaccu())HKamms 1 VOMCHK.3alypa COCAMMCHWA HC.MCTannoB. KpyroBopoTbi
61OTCUMBIX 3NCMCKTOB B MPUOOSC.
7. X"MUYECKNe CBOICTHA OCUOAHBIX KNACCOB MCOPraunyCcCKNX NcTecTs
XNMIFICCKNC CBOMCTBA OCHOBHBIX KNAacCOB HEOPraHWYECKWX BeL|ecTB (OKEH/I0B.
TAPOKCUNOB. KMCNOT, COMEA H /p.). 3aKOHOMEPHOCTW B W3MCUCUAN CBOWACTB
ANOCTbIX BCWCCTE. BOAOOO/HBIX COCMUCUMH. BbICILIMX OKCUAOB 11 TI100K0A0B.
B TOM YyHeTC npakTUyeckux jmitmiii n .'lw6opatopubix pa6oT
MpakTudeckoe 3aHsiTue Ks 4. COCTaB.TCMUC YPaBHCUMK XUMUYECKMX Peakuuii ¢
X'4OCTUCM MPOCTHIX U COXKHbIX HCOPraHNUCCK|{X BeleCTB.
CamocToaTensHas na6oTa 06yuywowmnxca

2 cemecTp

Co.1cmxantic

BTO.M YHeYe NPaKTUYECKINX 3aHATUIA 1 .'LWGOPATOPUBIX PaGoT
JNa6opaTopHas pa6ota Ne 1 <(UNCMTH(HMKALLIA COPTaMNUYCCKNX BELLECTBY.
CHMocTOATCNbHAA pa6oTa 06yyatowmnxes

CBOICTBA NCOPTawNCCKNX BELECTB

PA3LEN -1 KWHETUYECKWE Il TEPMOAVNHAMUYECKWNE 3AKONOMEPHOCIH MPOTEKAHUSA

TcMU-J.I. Ckomocn. XMMUYecKnx

XUMWUYECKUX PEAKLUWN
| Co.3eTkanmne

16

OKO01
0K 02
NK3.1-3.3

oKO!
0K02
OKQ4

OKO1. OK 02.
OK 04

OKO!. OKo2.

OKO!



peakuuit. Xumnueckoe paLiLiBecuc

Tewma 5.1. Mowrruc o pacTeopax

Tema 5.2. liccaciODUimc cBoiicTs
pacrnopos

1. Ckopocn» pcuKitiiii, ee 1aBUCMMOCTI>OT pasnnuHbIX HakTopos

CKOpOCTb  pcakunu, CC 3aBUCMMOCTb OT paimrmbix (hakTOpoB: NpUpOAbI
pcaTpyloWwnx BELECTB, KOMUOFTPaUMI PCALLpPYIOLMX BEWECTB, TeMMepaTypbl H
nNoWaaN PCakUMOHNON NOBEPXHOCTU. TelwToBble AHEKTbI XMMNYECKX PCAKLLIB3.
K30~ 1 IHAOTCOMUUCCKMC. OCALINN.

2. O6parun.mocn» peuK
XiiMinccicoc paBHOBeCMe H ero cMelleHue noj AeiicTBueM paxT|pXbIX (aKTopos
(KOMLC(TTpayns peareHTOB AW MPOAYKTOB Peakuuu, AaaTCHHC. TeMnepaTypa) 4,18
CO3/jaHMN ONTUMa/IbHBIX YCNOBMIA NPOTUKALWN! XUMUYECKUX NMPOLECCOB. MpuHLMN
Jic Warcnbe.

B TOM YHeue WjIWKTMUCCKUX 3aHATUIA 1 N1aGonatonubix NnGot
CamocrosTc:n>nas pa6ota 06yyallLyuXcH

PA3LEN 5. PACTBOPbI

Concpxanuc

1. Pan'Bopcuunc Kak (hM3nMKo-Xxnumuyeckuii npouecc

PacTBopctmc  kak  (hM3LIKO*XW.MuycClOW  npouecc.  PacTeopbl.  Crnoco6bl
npuUroToBAC/(W PacTBopoB. PacTBOpUMOCTb. MaccoBas /oA  PriCTBOPCHUOTO
BeliecTBa. CMbICN MOKa3aTens NpPeAenbHO AONYCTUMON KOHMCUTpALW U ero
HCMaTb30BaHNC B OLiEHKe IKO/IONCUCCKOM 6e30MacHOCTM.

2. HpaniLia akonoruyecku metccno6pasnoro 1MoBascnus B GbITy U TpyAoBOii
NCUTETHIIOCTY

MpaBuna 3KaTOMYCCKH L|aTcCO06PA3HOr0 MoBedeHUs B GbITy W TpyAoBOW
JACATTBLOCTV B Lensix COXpaHeHUs CBOEro 3/0pOBbS W OKpY’XKatoLueli NpupogHoii
CPe/ibl; ONAacHOCTb BO3AEHCTBMSA UM XKNBbIE OPraHN3Mbl OMPCNIETEHHBIX BELLECTB.
PelleHne  NPaKTUKO-OPUEHTUPOBAHHBIX ~ PacyeTHbIX 3afjaHWil  Ha  PacTBOpI,
MCNaTbayCMbIC B GbITOBOM 1 MOOH3BOACTBEKHOI AESTENbHOCTI YenoBeka.

B Tom YiCiCiinaicnidccKtix 3aHaTMi1 1 nabonatopubix paoT
CnmocrToliTe'lbllas pa6oTa 06yyannHUxcs

CopaepxaHue

B TOM 4NCTC NPaKTUYECKUX 3aHATUIA 1 .NabopaTopHbIX PoGOT

JNa6opatopHas pa6ota 2 ((MpuroToBACUMC PacCTBOPOBY.

Ca.mocTouTc. 1bliLia pa6oTa 06yyao TUXEH

PA3LEN . CTPOEHME 1N CBOWNCTBA OPFTAHNYECKUX BELLECTB

‘I'ema 6.1. KO TcCcUHKaNMu. rrpoeHmne

Cn.ncpxrTe

36/6

0KO02

w
OKOI. OKo02.
OKO?
NK3.K3.3

oko/
0OKO02
0KO?

oko/

0OKO02

0K0?
NnK3./’33

oko/
Ok 02
OKQ4
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OKO04
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n |10%4Q1K'1]aT)'pa OprumMnycckux
ncuicerty,

Tema 6.2. CnoHcTim oprannmeekT
cocuwcuull

1. MoHancuHe u piuntiTiic opraHMYecKoit XMMUKU KakK HayKn

MpeAMeT OPruIycCcKOK XamuM. MeCTO W 3HauyeHue OpraHWyeckoi XUMUM B
CUCTEME ECTECTBEHHBIX iuntc XamU4ccKOC CTPOEHUE Kak MOPKAOK COCAMMCLLSS
aTomMoB B MONCITNC COr.Tacuo ttx BOACATTHOCW. OCMOBMMC MOMOXCANS TEOPUN
XWMUYECKOTO CTPOCHU/ OPraHNYecknx coeauHeHunit A.M. B\Tacpoaa. YrnepogHbiit
CKe/neT OPraHNyeckoi MO.acKy/bl. 3aBUCUMOCTb COOHCTB BELLECTB OT XMMMUYECKOTO
CTOOCHWH .MOMCL-NI. M30MepHst H H30.MCObl.

2. MoHnTne OhynkIMIOHA1bMoM rpynne. Pa'iiiK:
MoHaTe O (yWKIWIOHaNbHOH rpynne. Pagukan. TMpUHUMAbI aTaccupukounmn
OpraHMYeckMX —COeAMHEHMI. MOXK. MTIIPOAHAA HOMEHKNaTypa W NpTWunbl
HOMCHATaTypbl  OPraHU4eckux COCAMUCHWH. TloHATME 06 a30TcoAepXKalmx
COeAMHEHMSX. GUONOMIYECKI AIOMBHBIX BeljecTsax (yr.TCBOAAX, Xupax, 6enkax n
AP.), BbICOKOMATEKY/IHPHbIX COEAMHEHMAX (.MOHO.MCP, MnaTtamep, CTPYKTypHOe
3BEHO).

B TO.M YnCNe MNAKTUUCCKNX 3aUATHIN 1 .4abonaTonHbiX paboT
CamocTosTc.'lbMaH pa6oTa o6TyatoWwTCA

Coacp'/Kaimc

1. ®U3NKO-XM.MIIYCCKYIC CAOWCTNA OPraHMYeckux COATUNCUUI OTNaubMbiX
ic'iaccofi: a;|kaubl

DUWMKO-XMMUUYCCKHC CBOWCTBA OPraHWYECKUX COCAMHCTCH OTAENbHbIX ayaccosB
(0co6cHHOCTTF auaccu|pkKBLILI 1 KOMCHAYaTy pbl BHYTPW KMBCCA; FOMONONMCCKMIA
p>u 1 o6uas |[|op.My'no: Tomcp>1: (|M3KMUCCKNC CBOWCTBA: XUMUYECKME CBOWCTBA
cnocobbl Mony*1CHUsA): MpCAATbULIC YTNEBOAOPOAbl (ankaHbl U WWKIOONKOHbI).
T'opeH1e MCTBMO KakK OfHM L OCHOBHbIX UCTOUHMKOB TEM/a B MPOMbILL.YCLIIOCTH H
6Gbny. CBOWCTBA MPUPOAHBIX YTACBOAOPONOA, HAXOXKAEHWE B Npupose W
MOVMCUCHNC aKaHO!
2. llciipc.ie.'iMibieytviciio.iopo.ibi (o;ikchisi)

HenpepenbHble YrnesogopoAbl (aTKCHe!). [OpeHue aueTuneHa Kak MCTOYHUK
BbICOKOTCMICOATX'0HOTO M/1a.MCUH St CBApKM U PE3KM .MeTannos

3. Henpe:ic.umu>Ic yr;1eBON0PONbl (a4KNIHbI 1 a4Kauncbl)

*1. ApO™WITUYCCKUC YT.TeNOoNopobl

5. Knauoponco.ucpxalinc coasumcHus (CnupTM u eno.um).
Knatopojcogepxaline CoeAuHeHus (CIMPTbl 1 heHaubl).  MpakTTAccKoc
MOHMCHCKNC 3THNEMIINKONA FAMLEPUHA. (bCHaua

6. KuC.'10M0/10C0.1‘PXKnwyIC COCTIMVIOVA (aub.4cninbl U KCTOItil)

7. Kunc.'wwponco.’1CMVkalllve enciiiH Ciimi (KAP6GOHOTUC kiicibtis u 3MPM)

M Kuc'i(won()c«;|Cp'/kaniHe caaTHCMLW 1 (KUPM U vivi

um)
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OK 02
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Kolrmpo.11>1LLIA pa6oTa 3

TcYw6J. tlicimi
apramiMCCK'itx BCTCCTR, UX 3HaueHue
Il npumcucuuc B 6unosoll n
MpOU3BO/NCTBCYHOM /ICLITC. 1b10CTU
4c.40BCKa

9. Mpumcncnuc op.Malbncninm, alcTaubnanm, yKCycHoit KUci bl
MpuMeHeHne GopMONLACINA, AUCTONBACTAA, YKCYCHON KMaloTbl. Mbina Kak COH
BbICLUNX KOOBOMOBBIX KUCNOT. MoloLi/e CBOCTBA Mbina

IU. N3oTconcp/kumwecoc:iiwciti. BMC

A30TCOAEpPXalMe  COBAMHEHMS  (aMWHbI M aMMHOKMCNOThI,  Genku)-
BbICOKOMONCKATIAONBIC COEANHEHUS (CUHTETUYECKIE U GUONON ('ICCKM-LIANBHBIC).
11. Mowunmep, nonnMep, CTPYKTYPHOE 3BEHO

MoHomep, noanumep, CTPyKTypHoe 38eHo. I pInauus aTUneHa kak
HanpaefeHWe ero  WUCMONb30BaHWsA. [eHeTMYecKas CBA3b Mexay — Kraccamn
00rauniCCKNX COBANHEHMIA.

B TO.M 4nCe NPaKTUYECKNX 3aMATUIA 1 16OpaTOPMbIX paGoT

Mpuonycckoc 3aHsTe X» 5. CBOWCTBA OPraHNYeCKUX COCALLICWIL OTAENbHBIX
KNaccos.

Ca.mocTollT ¢ 1bliLLL paGoTa o06yyvatoLmxcs

CTpy KTypa v cBoiicTBa opraiiinccKiix BeLiecTs

Co.ucpxanuc
1. buoopranyeekne cocuwcuns
MpumeHeHne 1 6GUONOTYCCKAs paTb YrneBoAoB. OKMCNEHMe YrNeBOJOB -
VCTOYHWUK 3HEPTUM XKMBLIX OPraHTMOB. OBMOCTU NPUMCUCUMA aMUHOKWCAOT.
Mpcapawcuns 6enkoB nuwm B opradw.mc. buonoruuyeckue ||)ymkwilA 6enkos.
BuononTycckuc |||lymKiw XThoB. PoNb OpraHNYecKoi Xv.Mui B pcLucuumn npobnem
nuwLeBoii 6e3onacHocTyH

2.  Ponb opraHuyeckoi im B pf t npo6.1cm  3Hcprc'T1Ycckoll
6€30NacHOCTM, B Pa3BUTUM MCUTUMBbI, CO3NAUMIA HOBLIX MaTepPUa-ioB, HOBbIX
NCTOYHMKOB MCOMLL (a/IbTCPILLUMIBUBIC UCTOUHWUKMW 3HEPTiK)

3. OimciiocTi. BO3NeiCTBUSA 1a XNBble OpraHn3mbl OpnlUMUCCKUX BCTCCTN
OT.ICIIbilbIX tOINCCOD

OnacHOCTb  BO3AEICTBMS H3 )KMBbIE OPraHU3Mbl OPraHUYECKUX BEL|ECTB
OTAENbHbIX  KNMaccoB  (YrNeBoAopoAbl, ChMPTbI, (CKAThl, XJIOPOPraHNYCCKHC
NpPON3BOAHbIE, anbAerufbl H /p.), CMbICA MOKa3aTens MpeaenbHo A0MyCTUMON
KOHMCIrTT>allal
B T0.M 4MCNe NMaKTUYCCKUX 3aWTTNii 1 nabonato|LLbIX pa6oT
CaMoCTOHTCNbIWA paboTa 06yyatoLwnxcs

MpuknagHoi Mmoaynb

PA3LEN 7. XUMWA B bbMN Y N UPON3BOACTBELWIOW AEA IENLILOCT N YENOBEKA

6/6

OKO/. OKO02.
OKo04

OKO/

0KO02

OKO-/
MNK3./-3.3

OKO/. 0K 02.
OKU4. OK 07
MK3./-3.3



Tema 7. Xumus B 6bITY 1
NPOM3BOACTBEHHOI eATENLHOCTN

yenoseka

C).1CrDMLLLIC
HOACHIWINC AOCTUXEHUS XMMUYECKOW HayKu W XUMUYECKOH TCXHononw. Ponb
XuMuM Clo6ecneyeHnn SKOMOMMIOCKOM 3HCPrCTHUCCKOM M MLLeBoii Ge3onacHocTy,
pajDimtn mcauuumbl. MpaBuna Noucka U aHanu3a XWMUYECKOR WHIpManun >n
PBX/IMUHBIX WUCTOYHWUKOB (HAauMHas W yueGHO-HayuHas NMTCPaTXpa, CPeacTsa
MaccoBoit nH(opmaLum, cets VWXpHCT)
B TOM uHC.'1c iipuicTHMCCKHX 3aHATWiA 1 .'w60pnTOpHbIX [)aboT
Mpaknidcckoc 3aHaTUe Ne 6. XUMUS B GbITY H NPOU3BOACTBEHHOI ACLIENLHOCTH
yenoseka.
Mpatonyockoc 3aHATME Ne 7. «3awnTa npeseHTauun «XUMWA B GoiTy U
NPON3BOACTBEHHON AC5TBILHOCTV,
Ca.mocTo51TcnbKaH pa6oTa 06yyalo TUXeH

MNN.MCXYTOYHARA aTreCTW s

Bcao:

96

OKO!
0KO02
OKO-!
0oKo7
MK3.1-3.2



3.YCNOBUSA PEAIN3ALINN PABOYEM MPOrPAMMbI YUEBHOW
ANCUMMIVHDI

3/1. TpeboBaHUSI K MMHUMaNIbHOMY MaTepuanbHO-TEXHUYECKOMY 06ecneyeHunto
Peanusauma nporpaMmMbl AUCLUMNAUHBLI NpedycMaTpuBaeT Haamuve y4e6HOro KabuHeTa
«Xumny;  buonorun; - reorpadmun;  3KONOTMYECKMX — OCHOB  MPUPOAOMO/Nb30BaHMUS;
MUKPO6MONOorum, hn3nMonorum NUTaHWs, CaHUTapuK U TUFMEHSI;
Ob6opynoBaHue y4ebHOro kabmHera:
- Nocaf04HbIe MecTa no KOAMYecTBy 06y4atoLLmMXcs;
- paboyee MecTo npenogasatens;
- pa3faToYHblil MaTepman (TecTbl, NOCOGUS MO NPaKTUYECKUM paboTam, NeKLmnu);
- HarnagHble MaTepuanbl
O6opyaoBaHve nabopaTtopum: XMMWYecKas MOCYAa, XWMUYECKME peakTWBbl, Npubopbl Ans
BbINO/IHEHWS ONbITOB, HA6OPbI MUHEPANOB.

3.2. VIHdhopMaLMoHHOe o6ecrieyeHrie peanmsaLmy nporpavmbl

3.2.1. TeyaTHble nU3gaHUA

OCHOBHbIE HCTOYHHKH:

1 EpoxuH HO.M. Xumus pans npodgeccuii M cneumansHOCTe TEXHUYECKOro 1
€CTeCTBEHHO-Hay4YHOro Npotnnet: yuebHUK Ans CTy4. yupexaeHwii cpef.npod. obpasosaHums /
KO.M. EpoxuH, KoBanesa. 6-e n3g., ctep. — M: U3gatenbckuii ueHTp «Akagemus», 2020.

2. I'nuHka, H.J1. O6waa xumus: yyebHoe nocobue / MinHka H J1. — Mocksa: KHoPyc,
2020. - 749 ¢.— (C N O)

3. .ApTemeHko. A.W. OpraHuuyeckas xumus: yyebHuK / ApTtemeHko A.N. — Mocksa:
KunoPyc, 2020. — 528 c. — (C M 0)

[ouo/luTcnblible UCTOYHUKM

1 la6puensH O.C., OctpoymoB W.I"., OcTpoymoBa E.E. n gp. Xumus gns npodgeccuii n
crewlnanbHOCTER eCTeCTBeLUIO-HaYYHOro Npoduns: Y4e6GHUK AN CTyA. YUPeXAeHWii cped.npod.
obpasoBaHus. — M., 2014.

2. labpuensH O.C., OctpoymoB W.I., Cnagkos C.A., [Jopoteesa H.M. lMpakTukym:
yueb, nocobue ans cTya. yupexaeHuii cpes. npod). o6pasosaHus. — M., 2014.

3. TabpuensH O.C., Octpoymos W.I"., CnagkoB C.A. Xumus: nocobue ans noaroToBku K
Er3: yue6.nocobue ans cTyq. yupexaeHuin cpef. npod. obpasosaHus. — M., 2014.

4. EpoxuH FO.M. Xumus: 3afaum 1 ynpaxHeHus: yue6.nocobre ans cTyf. yupespaeHuii
cpes. npodp. o6pasoBaHus. — M., 2019.

3.2.2. DNeKTPOHHbIE H3aHHA 1 3M1e3CTPOHHbIE Pecypcbl

VIHTepHeT-pecypcsl
wawv. rusneb.ru (H3b - HaumoHanbHas anekTpoHHas 6ubnmnoTeka)
WWW. pvg. mk. ru (oMmnuaga «Mokopu Bopo6beBbl ropbi»).
www. hemi. wallst. ru (O6pa3oBaTenbHbIi CalT 4151 LUKOMBHAKOB «XUMUSI»).
www.alhimikov.net (O6pa3oBaTenbHbIi CaliT A5 LKO/MbHUKOB).
www. chem. msu. su (3nelwpoHHas 61bamoTeKa N0 XUMuUK).
www.enauki.ru (MHTepHeT-n3gaHne Ans yunteneli «ECTECTBEHHbIE HayKM»).
www. 1September, ru (MeToguueckas raseta «[1epBoe CEeHTAOPA»).
www. hvsh. ru (3KypHan «XUMWS B LLIKOME»).
ww3V_ hij.ru OKYpHaNT «XUMUS U XKU3HBY).
wwvw.chemistry-chemists.com (3M1€KTPOHHbINA fCypHan «XUMPXU 1 XUMUSI»).


http://www.alhimikov.net
http://www.enauki.ru
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4. KOHTPO/1b Il OLIEHKA PE3Y/IbTATOB OCBOEHW/A YUEBHOM

Koga Il HaumeHoBaHue
hopMUpyeMbIX KOMMeTeHL Wi

OK 01. Bbl6upatb cnocobbl
peLueHus 3afa4
npogeccroHanbHoi
[leATeNbHOCTN  NPUMEHUTENBHO
K Pa3NNyHbIM KOHTEKCTaM

OK 02. Mcnonb3oBatb
COBPEMEHHbIE CPefiCTBa MOUCKA,
aHanMsa M MHTepnpetauyuu
NH(opmaLmm "

VH(OPMaLMOHHbIE TEXHONOTUM

aonsa BbIMOHEHUSA 3afay
npogeccuoHanbHo
neatensHocn!

OK 04. 3(docTuBHO

B3aMMO/EIiCTBOBaTb M pa6oTaTb
B KO/M/IEHO3LUE 1 KOMaH[e

OK 07. CopeiicTBOBaTH
COXpaHeHuo OKpYy>XatoLLei
cpefbl.  pecypcocbepexeHuto,
NPUMEHATb 3HaHUA 06
M3MEHEHUN KNUMATH NPUHLMMbI
Gepex<IMBoro  NPOM3BOACTBA,
3(bheKTUBHO  feiicTBOBaTb B

upe3sBblYaliHbIX CUTYaLUAX
MK 3.1. OpraHu3osbiBaTh 1
MPOU3BOANTL MOHTaX
BO3/YLUHbIX 1 Kabe/bHbIX
NINHWIA C coBMOAeHNEM
TEXHONOrNYECKOA
nocnefoBaTelbHOCTH;

MK 3.2. OpraHu3osbIBaTh U
NPOV3BOANTL HaNafKy v
UCMbITAHNA YCTPOIACTB
BO3/YLUHbIX W KabeNbHbIX
NNHWIA;

MK 3.3. OpraHn3oBbIBaTL U
NPOW3BOANTL IKCMNyaTaLmio
3NEKTPUYECKUX CETEl

ANCUMMNAUHBI

KpuTepnn oueHKM

P 1,Tema 11, 12
P2, Tema2.1,2.2

P3, Tema 3.1, 3,2, 3,3
P4, Tema 4.1l

P5, Tema 5.1,5.2

P 6, Tema 6.1,6,2, 6,3
P 7, Tema 7, M-o/c

P 1,Tema 12,

P3, Tema3.1, 3.2, 3.3
P4, Tema4.l

P5 Temab5.1,5.2

P 6, Tema 6.2, 6.3

P 7, Tema 7, M-o/c

P2, Tema 2.2
P 3, Tema 3.3
P5 Tema 5.2
P 6. Tema 6.2, 6.3
P 7, Tema 7, M-o/c

P5 Tema 51
P 7, Tema 7, M-o/c

P 3, Tema 3.2
P 5 Tema 5.1
P 6. Tema 6.3
P 7, Tema 7, M-o/c

®dopwmbl 1l meToabI
OLIEHKM

[wnarHoctnyeckas
KOHTpO/bHas paboTta
TectuposaHue
CamooLeHKa u
B3aMMOOLIEHKa
MpeseHTaUMA MUHK-
NPOEKTOB
YCTHbI N NUCbMEHHBIV
onpoc
PesynbTaTbl BbINOAHEHUS
YUebHbIX 3afaHuii
MpakTuyeckmne 3aHATUA
Na6opaTopHble paboThbl
IMpomexyToyHas
arrccraums
(BbINO/MHEHME 3a4ETHBIX
3a/jaHui)






