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1 TACTIOPT pa6oueii nporpaMmmMbl y4eb6HOW AUCL NN INHbI
Xumua

1. O6nacTb NpuMeHeHMs1 paboyeil NporpaMmmbl

O6uieobpasoBaTeibHas  AUCUMMIMHA  «XUMUS»  SIBASETCA  06s13aTeNbHOM  YacTbio
06LL,e06pa3oBaTebHOrO LKna 06pa3oBaTenbHOM MporpamMMbl B coOTBETCTBUMM ¢ PTOC no
cneumansHocTh CIMO 35.02.10 O6paboTka BoAHbIX GMOpPeCypCcoB.

12, MecTo y4yeGHO AMCUMNAMHBLI B CTPYKTYpe OCHOBHOW  MpodeccroHanbHow
06pasoBaTeNbHO Nporpammbi:
[OMcumnanHa BXOANT B LIMKN 061Le06pa3oBaTe/bHbIX AUCLMANANH (NOBbILLEHHbIA YPOBEHD)

1.3. Llenn n nnaHunpyemble pe3ynbTaTbl 0CBOEHMS YUYebHON ANCLMNVHBI

"naBHOI Lienblo ABNSETCA (DOPMUPOBaHWE Y CTYAEHTOB XMMMWYECKOW COCTaBAstoLLel
€CTECTBEHHO-HaY4HON KapTWHbl MUpa Kak OCHOBbI MPUHATUS PELLEHUA B XKM3HEHHbIX W
NPOU3BOACTBEHHbBIX CUTYaLMAX, OTBETCTBEHHOrO NOBEAEHNS B NPUPOJHOI cpege.

3agauv UCUMNINHBI:

1) cchopmmpoBaTh NOHWMaHKE 3aKOHOMEPHOCTel MPOTEKaHWS XUMMWYECKMX NPOLLECCOB U
ABMEHUA B OKpYXalollei Cpefie, LENOCTHOW Hay4yHOW KapTUHbI MMpa, B3aMMOCBSA3N K
B3a/IMO3aBMCHMOCTY eCTECTBEHHbIX Hayk;

2) pasBUTb YMeHUs COCTaBNATb (DOPMY/bl HEOPraHUYeCKMX M OPraHWYecKUX BeLLECTB,
YPaBHEHUS XMUMUYECKWUX Peakunid, OOBACHATb WX CMbICA, WHTEPNPETUPOBaTb pe3y/bTaTbl
XUMUWYECKMX 3KCMEPUMEHTOB,

3) copmMMpoBaTh HaBblKW MPOBEAEHUS MPOCTEMLLUMX XUMUYECKMX 3KCMEPUMEHTANbHbIX
uccnefoBaHuii - ¢ cobnofeHneM  npasun  6e30macHOro  obpalleHust € BellecTBamu U
nabopaTopHbIM 060pyA0BaHNEM;

4) pa3BuTb YMEHWA UCMONb30BaTb MHHOPMALIMIO XMMUYECKOrO XapaKTepa M3 pasnnyHbIX
VCTOYHWKOB;

5) cthopmnpoBaTb YMEHWS NPOrHO3MPOBaTb MOCNEACTBMS CBOEA [eATeNbHOCTU W
XUMUYECKNX NPUPOAHBIX, BbITOBbIX W MPOU3BOACTBEHHBIX NPOLLECCOB;

6) cdopmupoBaTb MOHUMaHWe 3HAYMMOCTW  JOCTVXKEHWA XWMUYECKOW Hayku W
TEXHONOr WA AN Pa3BUTKA COLMaNbHON U NPOU3BOACTBEHHON ctep.



OcBOEHUE COACPKAHNA YUOHON AUCLMNNMHBI «XUMUA» 06ECNeUnBaeT AOCTUXEHUE CTYACHTAMN CNeAYIOLUX Pe3yNbTaToB

Kog n
HauMeHoBaHue
hopmMupyembix
KomireTeHUui

OKO01 Bbibupats
CMoco6bl peLeHns
3aga4
npodeccmoHanbHol
[eSTeNbHOCTN
NPUMEHNTENBHO K
Pax/MuHbIM
KOHTEKCTam

M3aHnpyemble pesy.lbTaTbl 0cBOeHMs .1HC11vn. 1HHbI

O6wue

B u4acTit TpyA0BOro BOCMNTAHUS:

- TOTOBHOCTb K Tp)/ly. OCO3HaHWE LIEHHOCTM MacTepcTBa,
TpyAono6ue;

* FOTOBHOCTb K aKTUBHOIA JJeSiTeNIbHOCTY TEXHONOMNYECKON 1
COLMANBHOI HANPaBNEHHOCTN, CNOCOGHOCTb MHULMMPOBATL,

NNaHMpoBaTb M CaMOCTOSTENbHO  BbIMOMHATL  TaK>H0
NesTeNbHOCTb.
* WHTepeC K PasnuHbIM cepam  MPodeccUoHanbHo
[esTeNbHOCTH.
OB-naneHHe yHMBepca.lbHbIM 1L yueBHbIMM

no3Hasate.lbHbIM 1l AeiCTBUAMM:

a) 6a3oBble nornyeckne aecTBUS:

- Ca.MOCTOSTENbHO (HOPMY/MPOBATL W aKTyanu3nupoBaTh
npo6ne.My. paccMaTpuBaTh ee BCECTOPOHHE;

- YCTaHaB/NMBaTh CYU|ECTBEHHbIA MPU3HAK WAWN OCHOBAHMS
A1 cpaBHeHNA, Knaccupukaumm n 0606LeHuns.

- onpeje.TArb Lenu [eATe.TLHOCTH. 334aBaTb MapameTpbl 1
KPUTEPUM MX JOCTUKEHNS;

JAVCWHXWNapHbIe

BnajeTb cuctemoit  XHNfHHeCcKHX — 3HaHWM,  KOTopas — BKNO4aeT
OCHOBOMONAraloue NOHATUS (XUMUYECKUI 3NEMEHT, aToM, 3NeKTPOHHast
060/104Ka aToMa, S-, p-. d-3N1EKTPOHHbIE OPBUTANU AaTOMOB, UOH. MONEKyNa,
BATEHTHOCTb, 3N1EKTPOOTPULATENLHOCTb, CTEMEHb OKUCMEHUS, XUMUYECKasn
CBfi3b, MOMb, MansipHas Macca, MO.IAPKbI OB6beM, YrNepoaHbIii ckenet,
(yHKUMOHANbHAA TPy NNA, PajuKan, M3OMepWs, U30MePbl, rOMONOrNYECKMit
PAf, TOMONOTM, YINEBOAOPO/ALI, KNCIOPOA- U a30TCOAEPXaLle COBAMHEHNS,
61OTOTMYECKN aLTUBHbIE BEl|ecTBa (YrNeBOAbl, XMPbI, Ge.sku). MOHOMEP,
nofMMep,  CTPYKTYpPHOE  3BEHO,  BbICOKOMONEKY/NISPHbIE  COEAMHEHMS,
KPUCTANNMYeCKas pewweTka, Tunbl xrmhhcckhx Peakynit (OKUCAUTENbHO-
BOCCTAaHOBUTE/bHbIE, 3K30- 1 IHAOTEPMUYECKME, PEAKIL W NOHHOTO 06MeHa),
PacTBOP, 3NCKTPONMUAbLI. HEINEKTPONNTLI, INEKTPONMTHYECKAR AnCCoLnaLma
OKWUCUTENb, BOCCTAHOBUTE/Nb, CKOPOCTb XU.UNYECKO PEaKLu1, XMMUYECKoe
PaBHOBECWE), TEOPUM W  3aKOHbI  (TEOPWUA  XMUMUYECKOTO  CTPOEHUS
opraHuueckux Bewects A.M. ByTnepoBa, Teopus 3n1eKTPONUTUYECKOI
JAvccoLMaLmMn, nNepuoanyecknii 3akoH [l.M. MeHjeneeBa 3akoH COXpaHeHus
MacChbl), 3aKOHOMEPHOCTH, CUMBONMYECKIT A3bIK XUMUM, (haKTONOTMYecKme
CBE/IEHNA O CBOIICTBAX, COCTaBe, MO/yYeHUM 1 6E30NACHOM MCMO/b3OBaHMN
B 6GbiTy u

BbIIBNATb  3aKOHOMEPHOCTW M NpPOTMBOPEYNS B  BAXKHEALNWX HEOPraHWYeCKWX U OpraHUYeckux BeljecTB
paccmaTpnBaeMbiX SB.TEHUAX; NpaKTUYeCKOi AeATeNbHOCTI YenoBeKa.
- BHOCWTb KOPPEKTWBbI B [IeATENbHOCTb, OLEHMBATb - YNICTb BbISBAATL XapaKTePHble MNPU3HAKM U B3aWMOCBA3b W3YYEHHBIX
COOTBETCTBME PEe3yNbTaTOB  LENAM, OLEHMBATb PUCKW  MOHATWIA, MPUMEHATL COOTBETCTBYIOL|ME NOHATUA MPW OMUCAHNIA CTPOEHMUA 1
nocneacTBuil ieATeNbHOCTH; CBOIICTB HEOPraHWYecKUX W OpraHWyYeckux BELIECTB W MX MpeBpalleHnii;
- pasBuMBaTb KpeaTMBHOE MblliNeHWe npu BbIAB/IATH XUMWUYECKNX — 3HAHMA  C  MOHATUAMM 1
JKWU3HEHHbIX Npo6nem NpeACcTaBNeHNsIMU ApY TUX eCTECTBEHHOHAYYHbIX NPEAMETOB.
6) 6a3oBble ncategoBaTeNbCKNe [eiCTBUA: yMeTb  WUCMOMb30BaTb  HAKYEHOBAHHA  XUMUYECKMX  COEfUHEHMIA
- BNnajeTb HaBblkaMil  YYCOGHO-MCCTEJOBATENbCKOM M  MEXAYHApOAHOTO COK3a TeOPeTWHEeCKOW W MPUKNafHOA  Xumum 1

NPOEKTHOIA ieATENbHOCTY, HaBbIKaMy paspeLleHns npobnem.
. BbIABNATH NPUYNHHO-CTE/CTBEHHbBIE cBA3N n
aKTy a/IM31MpoBaTh 3adayy, BbIABUTATb TUMOTE3y ee PELIeHNs.

TPUBMA. ThHbIE Ha3BaHWSA BaXKHEMLNX BEWECTB (3TUNEH, ALeTUNeH, FNLEPHH,
(eHoT, opmanbaerna, YKCycHas KUCNOTa, TNWUWMH, yrapHbiil  ras,
XTNEKUC/bIN Ta3. aMMUaK, raleHas U3BeCTb, HeralieHas U3BECTb, MUTbeBas



HaxoAuTb  aprymekrol [T [0KasaTeNbcTBa  CBOMX
YTBEPXK/ACHWH, 3a/1aBaTb NapaMeTPbl U KPUTEPUN PELLIEHNS.

© aH Tb MoNy B X0ne p 3agaun
pesynbTaThl, KPUTMYECKW OLEHUBATb WX [OCTOBEPHOCTb,
NPOrHO3MPOBATH U3MEHEHME B HOBbIX YCNIOBUSX;

* yMeTb MepPeHOCUTb 3HAHWA B  MO3HABATENbHYIO U
NpaKTUYeCKYlo 06NacTU  KU3HEJEATeNbHOCTU; - YMeTb
VHTErpUpOBaTh 3HAHWA U3 PasHbIX NPeAMETHbIX 06nacTell:

- BbIABMTaTb HOBble MAeW, MpeoTaraTb OPUTMHANbHbIE
NOAXOAbI U PELIEHNs; * CMOCOBHOCTb WX MCMATb30BaHNA B
N03HaBaTeNbHOM 1 COLNaNLHOI NpakTUke

cofja W ApYyrux), CocTaB/isiTb (hOPMY/bl HEOPTraHWYECKUX W OpraHNYeckux
BELWEeCTB, YPaBHEHUA XUMUYECKUX pEaKl_lMVI, 06BACHATL WX cmbICA,
noaTeepxaatb XapakTepHble Xnmuyeckue csoiicTBa BeLecTs
COOTBETCTBYHOLWMMMN IKCMNEPUMEHTAMWN 1 3aNNCAMN ypaEHeHMﬁ XUMUYECKNX
peakuuii;
- YMeTb yCTaHaB/MBaTb MNPUHAANEXHOCTb WU3YYEHHbIX HeopraHn4yeckmx u
OpraHW4YecKux BeLWecTB K onpejesieHHbIM anaccaMm W rpynnam COE,C[VIHGHVIM,
XapakTepusoBatb WX COCTaB BaXHeliwue CBOﬁCTBa, onpegenatb BUfbl
XUMUYECKNX CBA3ei (KOBaﬂSHTHaﬂ, WOHHasA, meTaninyeckas, BOADDOAHaﬂ),
TUNbl KPUCTAXIMYECKNX PELLeTOK BeLecTB: Knaccvldmumposam Xnumunyeckue
peakunn;
- chopmupoBaTb MpencTaB-NeHns;; O MaTepuanbHOM eAWHCTBE  MUPa,
3aKOHOMEpPHOCTAX W No3HaBaeMoCcTun ABNEHUIA npupoAbl; 0 MeCTe U 3Ha4YeHUn
XAMUW B CUCTE>«e ECTEeCTBEHHbIX HayK W ee poau B obecneyeHnn
yCTOﬁHMBDfO pasBuTUA 4YenoBeyecTsa: B peleHun npoﬁneM SKDIWOTVNGCKDI\/‘I,
3HEPreTUYECKOl W NULLeBO/ 6e30MacHOCTW, B Pa3BUTUN  MEAULMHBbI,
CO3[@aHUN HOBbIX MaTepuanos, HOBbIX UCTOYHUKOB 3HEpPTUK, B obecneyeHnn
paLMOHaNbHOrO MPUPOAONONL30BaHUS, B (DOPMUPOBAHUN MUPOBO33PEHNS W
o6Lueit KynbTypbl 4YesioBeKa, a TakXe 3KO0/0rnyecku 060CHOBaHHOTO
OTHOLLEHMSA K CBOEMY 3[0POBbIO 11 NPUPOAHON Cpes
BNageTb cucTemoit XUMUYECKUX IiHaHI/lﬁY KoTopas BK/OYaeT
OCHoBONonarawuwme NOHATUA (ﬂDﬂaﬂHMTEThHO K cucTemMe NoHATWIA 6a30BOro

YPOBHS) - M30TOMbI, OCHOBHOE W BO3GYX/EHHOE COCTOAHWE aToma,
rM6pUAN3aLMA aTOMHbIX OpbuTaneil, xumnyeckas cesisb (" " 1 KpaTHble
CBA3M), MONAPHas KOHLEHTpauus, CTpylypHas qopmyna, u3omepus

(CTpynny pHasi, TeoMeTpuyeckasn (LUC-TPaHC-U30MEpUS), TUMbI XUMUYECKUX
peakumii (roMo- U reTeporeHHble, o6paTUMble U HeoBpaTUMbIe), PacTBOPbI
(MCTWHHbIE,  AMCMIEPCHbIE  CUCTEMbI),  KPUCTAbTOTMApaThl,  CTeneHb
JVMCCOUMALNM, INCKTPaNm3, KPEKUHT, PUGOPMUHT); TEOPUU W 3aKOHBI,
3aKOHOMEPHOCTN,  MMPOBO33PEHUECKME  3HAHWS, NeXaljue B OCHOBE
NOHAMAHUA  MPUYMHHOCTU U CUCTEMHOCTU  XUMUYECKUX  SKNEHWH.
COBpEMEHHbIe MPEACTAaBAEHU O CTPOEHMN BELECTBA HA  aTOMHOM,
Manicky NAPHOM 1 HaAMO.MEKYNAPHOM  YPOBHAX,  MpeAcTaaneHns o
MexXaHu3Max XMUMUUYECKUX PeakLuil, TEDMOAUHAMUYECKNX W KNHETUYECKMX
3aKOHOMEPHOCTAX UX MPOTEKAHNA, O XMMUYECKOM PABHOBECUM, AUCMIEPCHBIX
cucTemax, (akToNoruyeckine CBEAEHUs 0 CBOCTBAX, COCTaBe, MaTyueHun u



6e30MacHOM UCMONb30BAHNM BAKHENMILUX HEOPraHUYECKUX U OPraHMYecKnx
BELeCTB B GbITX 1 MPAKTUUYECKOM AOTTCALHOCTM YesioBeKa: OBLYNX HA>UKbIX
MPUHLMNAX XMMUYECKOrO NPOU3BOACTBA (Ha MpUMepe NPOU3BOACTBA CepHOM
KMCNOTbI, aMMUaKa, MeTaHoTa. nepepaboTku HedTy).

- >-MeTb NPOBOAWTL PacueTbl MO XUMUYECKUM (HOPMXNaM W CpPaBHEHUAM
XUMUYECKUX peakied C MCMonb30BaHWeM (UNUECKUX BENNUUH (MACChl,
06bema ra3oB, KO/MYECTBA BeIECTBA), XapaKrepu3enoBIUX BELLECTBA C
KO.MYECTBEKHO CTOPOHbI: PACcyeTbl MO HAXOXKAEHUMIO XUMUYECKOI HOpMY bl
BEl|eCTBA, PacyeTbl Macchi (06bemMa, KOMMYECTBA BEL|ECTBA) MPOA>KTA
peakuun, ecnu OJHO W3 WCXOAHbIX BEWecTB JaHO B BUAe pacTBopa C
Onpe/ACTeKHON MaccoBOW AONelt PacTBOPEHHOrO BeleCTBA KM [JaHo B
n36bITKE (MMeeT MpUMeCH): pacyeTbl MaccoBoi UM 06bEMHOI 40N BbiXoAa
NPOAXTCTA Peakuuu: pacueTbl TCONMOBOrO adiekTa peakunii, 06bEMHbIX
OTHOLLEHWIA ra3os:

- XMeNlb BbIBNATL XapakTepHble MPU3HAKNM W B3aUMOCBA3b M3XUCHHBIX
NOHATWIA, NPUMEHATL COOTBETCTBXNIOWINC MOHATUS NPU ONUCAHNM CTPOEHNA U
CBOWCTB HEOPraHMYeCKMX W OPraHUYeckuX BELIECTB W WX NpeBpaLLEeHuii:
BbIBNATL  B3aUMOCBA3b  XMMMUECKUX  3HaHWIA C  MOHATMAMA 1
NPe/CTaBAEHNAMMU NIPX TUX NPEAMETOB ANS 60/ee 0CO3HAHHOTO MOHMMaHNS 1
06bACHEHNS CYUIHOCTU MAaTepUanbHOTO EeAUHCTBA MWUPA, WCManb30BaTb
CUCTEMHbIE XUMUYECKME 3HAHUS ANS OGLACHEHWS W MPOrHO3MPOBaHMS
AaNeHNii. IMEIoLINX ECTECTBEHHOHA>UHX/IO MPHPOAX :

XMenb  MCManb3oBaTh — HAUMEHOBAHWA  XUMUYECKUX  COEAMHEHWI
MEX/YHApPOAHOrO  COl03a  TEOPETUYECKOH M MPUKNAAHON  XuMUA 1
TPUBMaNbHbIe Ha3BaHWs BELLECTB, OTHOCALMXCS K W3Y4YeHHbIM Knaccam
OpraHUYecKNX N HEOPraHNUYECKUX COEAMHEHMIA, UCM0Nb30BaTh XMMUYECKYIO
CMMBO/MKY ~ ANA  COCTaanekus  (OPMyN  HEOPraHUYeCcKWX  BeljecTs,
Maneio..TapHbIX W CTPYKTYPHbIX (PA3BEPHYTHIX, COKPALIEHHbBIX U CKENETHbIX)
(OpMyN  OPraHM4Yeckux Bew|ecTB: COCTAaNATh YPABHEHUA XUMUUECKMX
peakunit 1 PackpbiBaTb WX CYWHOCTb: OKUC|/ITe.IbHO*BOCCTAHOBUTE.MbHbIX
peakuuii NOCPeACTBOM COCTAaNeHs 3NeKTPOHHOTO GanaHca aTUX PeakLuii,
peakuuii MOHHOTO 06MeHa MyTeM COCTABNEHWUS UX MO./HBIX U COKPALLEHHbIX
VIOHHBIX YPaBHEHWIA, Peakuuii ruapanusa, peakuynii KOMrbACXCO06Pa3oB3HNS
(Ha npumepe TUAPOKCOKOMNM.NEKCOB LWHKA W aniOMUHUSA): NOATBEPXAATb
XapaKTepHble  XUMWUYecKMe — CBOWCTBA  BELIECTB  COOTBETCTBYIOLYAMN
IKCMEPUMEHTAMM 1 3aMACAMYU YPaBHEHMIA XMMUYECKIX PeaKLinii:



OK 02. Wcnanb3osaTb
COBpEMEHHbIe
Cpe/CTBa Noucka,
aHanm3a n
VHTEpnpeTaLun
WHhopmauuu n
VH(OPMaLMOHHbIE
TCXHaK MUK XNs
BbINOMHEHNA 3334
npogeccuoHanbHoil
[NesTeNbHOCTI

B 061aCrH LLEHHOCTU HAy HOIK NO3ManHS:

- ¢(})OpMMPOBAHHOCTL MUPOBO33PEHNR, COOTBETCTBYIOLLErO
COBPEMEHHOMY YPOBHIO Pa3BUTUSA Hayku M OBLIECTBEHHEX
NpaKTWKW, ~ OCHOBAHHOTO  Ha  Auanore  Ky/ibTyp,
CMocoGCTBYIOUEr0  OCO3HAHMIO  CBOEro  Mecta B
NanHKybTYPHOM MUpe.

- COBEPLIEHCTBOBAHME A3bIKOBOI W YNTATATLCKOW KYNbTYpbl
KaK CPe/CTBa B3aUMOAEICTBUA MEX/Y NIOAbMMU U NO3HAHMS

mupa.
- OCO3HaHWe LIEHHOCTN HAY4YHOIl AEATENbHOCTU, FOTOBHOCTb
OCYLIeCTanATb ~ MPOCKTMYNO M WCCNeJoBaTenbCKylo

[esITeNbHOCTb UHAMBUAYANBHO U B rpynne:
OB.1aTeHHC ynHBepcalbHbIMIL
no3HaBare.TbilbIMi AeACTBUAMY,

yuebHbIMMK

* YbeTh KNacCU(MLMPOBATL HEOPraHUYEeCKMe W OPraHMyeckue BELIECTba 1
XUMUYECKMe PeakLun, CaMOCTOSTENbHO BbIGMPATb OCHOBAHWS U KpUTEpUN
XTS KNacCU(UKaLM U3yyaeMbiX XUMUYECKUX OBbLEKTOB. XapaKTepusoBaTh
COCTaB 1 Ba)KHelLune CBOWCTBA BELLECTB, NPUHax K

Knaccam 1 rpynna.m coeuHeHni (NPoCThble BELLECTBA, OKCUABI, MAPOKCUABI,
COMM, YT.NEBOAOPOALI, MPOCTbIE 3MPbI, CMIUPTLI, (eHanbl, aNbAErnabl,
KETOHbI, KapGOHOBbIE KMCNOThI, CNOXKHBIE 3UPBI, XKUPbI, YTNEBOAbI, aMUHbI,
aMUHOKICNOTBI, GENKN), NPUMEHATL 3HAaHWA O COCTaBe U CBOWCTBAX BeL|ECTB
Xns JKCMEePUMEHTaNbHOM npoBepKM runotes O/IMOCKTe.IbHO
3aKOHOMEPHOCTE MPOTEKAHNA XUMUYECKUX PEAKUMA M MPOTHO3MPOBAHMS
BO3MOXHOCTEN UX OCY LLICCTB.MIEHNS;

* yMeTb MOATBEPXAATb HA KOHKPETHbIX MpUMepax XapakTep 3aBUCUMOCTM
PeaKLMOHHON CMOCOGHOCTU OPraHWUYeCKUX COEAUHEHW OT KPaTHOCTU
TMNa KOBaNeHTHON cBa3n (" " 1 "). B3aUMHOrO BAUSHUS aTOMOB W TpyTm
aTOMOB B .MO/IEKyNaX, a TaKe OT OCOGEHHOCTE! peann3auiuy paxmnyHbix
MeXaHU3MOB MPOTEKaHUs PeakUWid. » YMeTb XapaKTepu3oBaTh 3NEKTPOHHOE
CTpOeHWe aToMOB (B OCHOBHOM M BO3GYX/EHHOM COCTORHWM) W MOHOB
XWMWYECKUX XTCMeHTOB 1 * 4 nepuogos [lepuoguueckoit cuctemsl /1.1
MeHge.neeBa U UX BaNeHTHbIE BO3MOXHOCTW, WCMENb3ysi MoHATus “s". “p"
“d-aNeKTPOHHbIE"  OpBUTANM, — 3HepreTMueckue  YpOBHW;  OBBLACHATH
3aKOHOMEPHOCTM  M3MEHEHWS  CBOWCTB  XWUMWYECKUX  3N1EMEHTOB 1
06pasyembiX UMU COEAMHEHWI N0 NEPUoAaM 1 rpynnam.

- yMeTb CaMOCTOSTENbHO M-MaHMPOBATb 1 MPOBOAUTL  XUMUYECKUM
IKCMEPUMEHT  (NanyyeHe W W3YYEHWE CBOWCTG HEOPraHWYeckux U
OpraHNyecknx BELIECTB, KAYeCTBEHHbIE PeaKLUi YrNeBOAOPOAOB PaxNUHbIX
KNaccoB UM KWCMOPOACOAEPXKAUMX OPraHMUECKUX BELUECTB, pelleHne
IKCMEPUMEHTANbHBIX  334a4 MO  PAcrio3HaBaHWIO HEOPraHWYeckux U
OpraHNyeckKuX BellecTB) C COGMIOAEHNEM NPaBUA GE30NACHOT0 06PaLLeHIs C
BelecTBaM 1 N1abopaTOpHLIM  060PYA0BaHMEM, (OPMY.IMPOBATL  Lienu

VCCNeJOBaHVsS,  NPeJOCTABNSTL B Pax/NMUHOA  (hOpmMe  pesynbTarbl
IKCNePUMEHTA, aHANN3UPOBATb U OLEHNBATL X 0CTOBEPHOCTb!
* yMeTb  OCYWECTBAATb  LCNEHAaNpaaneHHblii  MOMCK  XMMWUYECKOM

VHAOP.MALMN B PaXNUUHBIX MCTOYHMKAX (HayuHas M yueGHOHayuHas
NWTEpaTy pa, CPEACTBA MAccoBOM MH(< Mauun. ecTb VIHTEpHET u apyrue),
KPUTWYECKM aHANN3NPOBATL XMMIUYECKYIO MH(OPMaLI0, NepepabaTblBaTh ee
¥ 1CNanb3oBaTh B COOTBETCTBIV C MOCTaaNneHHoM yueGHON 3agaqor:



OK 04 3ddetonBHO
B3aUMO/ECTBOBATb 1
pa6oTath B
KON.1eKTUBC 1
KOMaHae

B) pa6oTa ¢ uH(opmaumeit:

BNajeTb  HaBblkaMi  MAaTAUCHWA  WHDOpPMauuu  u3
VCTOYHUKOB PasHbIX TUMOB, CAMOCTOATENLHO OCYILECTBATL
NOMCK, ~ aHanu3, CUCTEMATM3AUMI0 W MHTEpMpeTauuio
VH(OPMALMN PasninyHb» BIAAOB U OPM MPENCTaB. TCHUS;

+ CO3aBaTb TEKCTbl B PaxTWUYHbIK (hOpMaTax C y4eTom
Ha3HAUeHUs MH(OPMaLMWU W LeNeBod ay AUTOPUMN, BbIGUpas
ONTUMANLHYIO (HOPMY MPeACTABNEHNSA U BU3Y 8. TU3aLIAM:

* OL|eHVBATb JOCTOBEPHOCTb, IENTTHMHOCTL MH(OPMALMN, ee
COOTBETCTBME MPaBOBLIM W .MOPANbHO-3TUYECKUM HOPMaM. *
HCMaTb30BaTh cpejcTBa VH(OPMALMOHHBIX n
KOMMY HUKALIMOHHBIX TEXHONOTWIA B PELIEHN KOTHUTUBHbIX,
KOMMY KMKaTWUBHbIX W OPraHW3aUMOHHBIX  33jay  C
cobntofeHnem TpeboBaHUit 3PTrOHOMUKM, TeXHUKN
6e30MacHOCT, TUTUEHbI, PECYPCOCGEPEXEHUS, NPABOBbLIX 1
3TUYECKMX HOPM, HOPM MH(OPMALMOHHOM 6e3onacHocTy;

e BMAjeTb  HaBbIKAMM  PACMO3HABAHWA U 3aLWNThI
VH(BOPMaLM, MHHOPMALIMOHHOI GE30MaCHOCTY IMYHOCTH;

* TOTOBHOCTb K CaMOpasBUTUIO, CAMOCTOSTC-TbHOCTU U
CcamoonpezeneHmio;

-0BNafieHne  HaBblkaMi  Y-4CGHO-WC&TEN0BATe. ThCKOMA.
NPOEKTHOM 1 COLUATLKOI fiesTe. ThHOCTI

OB.1afjeHNe  YHHBEPCATbHLIMH  KOMYYHUKAaTUBHbIMH
AeicTBUAMK:

6) COBMeCTHas AieATe.TbHOCTb:

* MOHWMATL U WUCMONb30BATbL MPEUMYLLECTBA KOMAHAHOM 1
VHAMBUAYaTLHOM PaboThi;

NpUHMMaTb  LenW  COBMECTHOW  ACHTTCAbHOCM,
OpraHu30BbLIBaTL 1 KOOPAMHMPOBATb AeiCTBUA Mo  ee
[OCTVKEHMIO: COCTAaTTrb aTaH AeiCTBUM, pacnpejatsTh
PONM C YHETOM MHEHWI YYaCTHUKOB 06CYXAATh pesynbTaTbl
COBMECTHOI1 paoTbl.

- KOOPAMHUPOBAaTb W  BbINATHATH
peanbHoro. BUPTYaNbHOrO ¥
B3aMMO/eNCTBUS:

_1 0CY WeCTBASATL NO3UTUBHOE CTPATErMyeckoe MoBeJeHue B

paGoTy B YC.TOBMAX
KOMGUHUPOBAHHOTO

- arafeTb CUCTEMOIi 3HAHWM O MeTOfaxX HayyHOrO MO3HAaHWA AaTCHUN
NpupoAbl, UCNaTb3yeMbiX B €CTECTBEHHBIX HayTCax W yMEeHUaMH MPUMEHATH
3TV 3HaHWA MpU  3KCMEePUMEHTaNbHOM WCCNeJ0BaHWUN BELWEeCTB U XTA
0GBACHEHUS  XUMUYECKUX ~ SBMEHUIA.  W.MelWWX MecTo B Mpupoje
NPaKTUYEeCKOii AeATENLHOCTI YeN0BeKa U B MOBCE/HEBHOI XN3HY;

yMeTb  TWAHWPOBATb M BbIMOMHATL  XUMUYECKUI A  IKErKpUMeKT
(NpeBpalyeHNs OPraHMYeckux BEWECTB MPU  HArpeBaHuW, MonyueHne
3TK.TEHA M W3y4YeHMe ero CBONCTB, KAYECTBEHHbIE PEaKLUM Ha anbAerubl,
Kpaxmasn, YKCYCHYK KMCNOTY, [eHaTypauus GenkoB Mpu HarpesaHuy,
yBeTHble peakyuu GenkoB; MPOBOAUTL PEAKLUM  MOHHOTO  OGMeHa,
onpefensits cpefy BOAHbLIX PACTBOPOB, Ka4eCTBEHHbIE PeakLuu Ha CyNbpar-,
Kap6oHaT- M X.TOPUAAHWOHBI.  HA  KAaTUOH  aMMOHWA.  pewwaTb
3KCMepUMEHTaNbHbIE 3a4auu Mo Temam «MeTannbi» U «HemeTabTbi») B
COOTBETCTBMW C MpaBMNaMi TeXHMKN Ge3onacHoCTW Mpu o6paujeHnu ¢
BEL|eCTBaMU M NaGOPaToOPHLIM 0GOPY/0BaHNEM. NPCACTAB.TATL PE3y/bTaThl
XNMUYECKOTO IKCMIEPUMEHTa B (DOPME 3aMnCK YPaBHEHWI COOTBETCTBYTOLIMX
peakuuit 1 hOPMyNMPOBATL BLIBOAI Ha OCHOBE 3TUX Pe3y/bTaToB;
-yMeTb  CaMOCTOATENbHO  MNaHMPOBaTb W MPOBOAUTL  XUMUYECKMi
3KCMEPU.MEHT  (MaTY4CHUC W W3yuyeHne CBOWCTB  HEOPraHWYeckux 1
OpraHMYecKIX BELIECTB. KauecTBeHHbIe PeakLu YrieBoAOPOA0B PaATUUHBIX
KNaccoB 1 KMCNOPOACOAEPXKALUMX OPraHUYeckMX —BELUECTB. pelueHue
3KCMEPUMEHTANbHBIX  334a4 M0  Pacrio3HaBaHMIO  HEOPraHMYeCKUX 1
OpraHUYecKnX BeLecTs) ¢ COBMIOAEHNEM NPaBUN 6e30NacHoro o6paieHns ¢



PasMUHBIX  CKTyaUMsX.  MpoAbIATL  TBOPYECTBO U

BOOGpaxeHue, 6bITb HKUNUALLBHBIM Os.1a.(CHHe

YHWBCPCA.TbHbIYW PEry.THTHBHbIUH AeliClbl1amH:

r) NpuHsATMe ce6s n apyrux .Trogei

* MPUHUMaTb MOTMBbI M apry MeHTbl APy rux fiofei npn

aHanu3e PesynbTaToB AeSTeNbHOCTA:

- MNpu3HaBaTb CBOE MpaBO M MPaBO APy ruMX niofeil Ha

OwnbKN:

- pa3BMBaTh CNOCOGHOCTL MOHMMATh MUP C MO3ULUM APYroro

YerosieKa;

B 06.TacT 3KONOT MYECKOTr0 BOCMUTAHNS:
C(HOPMUPOBAHHOCTE  3KONIOTUYECKON KyNbTYpbl,

MOHNMAHWe BMSHWUS COLMANbHO-3KOHOMUYECKUX MPOLECCOB

Ha COCTOSHWE MPUPOAHOI 1 COLMANLHOMN CPEfbl, 0CO3HaHMEe

OK 07,

" rN06anLHOro XapakTepa 3KalornUcCKux npobnem.
CopeiicTBoBaTh o o
COXDAHEHMIO TATAHMPOBAHUC W OCYU|eCTBNEHWe  fJedcTeuii B

P o OKpy>KaloLLeii cpejie Ha OCHOBE 3HaHNA ne.Teii yCTOIRUMBOrO
OKpyXatoLel  cpegpl, M o
o pasBMTUA UYenoBeyecTsBa, aKTUBHOE HenpuaTue [eicTBuiA,
pecy T Bpe/ OKp cpepe:
NPUMEHSTL 3HaHUA 06
yMeHune NpOrHo3MpoBaTh HebnaronpuATHbIe

M3MeHEHNM  TCTAMATA.
NPUHLMANI
60pOKTVBONO
npon3BOACTBA,
3PheKTUBHO

.KiAicTBOBaTb B

4pe3BblyaliHbIX
yauusx

9KO.TOTUYECKIE MOCNEACTBUA NPEANPUHUMAEMbIX ACHCTBIN,
npeAoTBpaLaTh UX.

pacluMpeHne OMbNB  [€ATENbHOCTU  3KAaTOTMYeCcKoit
HanpaaTCHHOCTN:
oaTajiCHNe  HaBblkaMu  y4yeGHO-UCCneA0BaTeNbCKOiA,

MPOEKTHOI 11 COLMANLHOI AeATENbHOCTH:

BCLIECTBAMI 1 NaBOPaToOpHbIM 06OPYAOBaHMEM, (HOPMYAMPOBATL  UC.TH

VCC.TeA0BaHWA.  NMPEJOCTABNATb B PajNMuHOii  hopMe  pe3ynbTaTbl
IKCMePUMEHTa. aHa.T3UPOBATh 1 OLIEHNBATh X OCTOBEPHOCTb:
c(lopMupoBaTb  MpejcTaaTeHMs: O  XMUMUYECKOW  COCTaBAsioLelt

€CTECTBEHHOHAY4HOM KapTUHbl MUPA, PO XVMWM B MO3HAHWW SBNEHWN
npupoAbl, B (DOPMMPOBAHUM MBIMATCHUA 1 KYNbTypbl NWYHOCTH, ee
(YHKLMOHANbHOM TPaMOTHOCTI, HEOGXOANMOI ANS PELLIeHNs NPaKTUYECKIX
3384 M 3KONOTMYECKI 0GOCHOBAHHOTO OTHOLLEHWUS K CBOEMY 3/0POBbIO H
npupoaHoii cpepe:

- yMeTb CO6MI0AaTb NPaBMNa IKATOrTTHECKM LieNecoo6pasHoro noBejeHuns B
GbITy ¥ TPYAOBOW JEATENbHOCTU B LENAX COXPAHEHUS CBOErO 340POBbS U
OKpY>XaloLeli NPUPOAHON CPeAbl, YUMTbIBATL ONACHOCTb BO3AEHCTBUA Ha
KMBbIE OPraHN3Mbl ONPEAENEHHBIX BELIECTB. MOHUMAR CMbICA MoKasaTens
FTPeAETLHON 40Ny CTUMOI KOHLEHTPaLuK:

* yMeTb MPOrHO3MPOBATb, aHANWN3NPOBATb W OLEHMBaTb C MO3NLNN
3KOMIONTYECXO 6E30MacHOCTI NOCNEACTBUA GbITOBOM W MPOU3BOACTBEHHOM
[eSTeNbHOCT  YenoBeka, — CBA3aHHOW ¢ nepepaGoTKOM  BelecT!
HCMaTb30BaTh MOMYyYeHHbIE 3HAHWA AN MPUHATAS FPaMOTHbLIX PelleHnit
TTPOG/IEM B CUTY AUUAX, CBA3AHHbIX C XMMUEN:

- yMeTb OCO3HaBaTb OMACHOCTb BO3AENCTBUS HA XKMBblE OPraHW3Mbl

OMPEAENEHHbIX BeECTB. TIOHWMas CMbICI  MokasaTens — npeaenbHoi
[ONYCTUMOM  KOHLEHTPaUWn, UM MOACHATb Ha  fpumepax  Croco6bl
v npegoTBp: VX BPeJHOTO BO3/JEACTBUA Ha OPraHum

y
YesioBeka.




MK 14. Onpegenatb
KayecTBo ChIpbA.
mo-Tndpabpukatos n
rOTOBOW NPO/> KUMN.

MK 2.4 Onpegenatb
KauecTso ChIpbA.
nar>abpnkaros n
roTOBO# NPOA> KUK,

MK 34 OnpegensTtb
KauecTso ChIpbs,
nal>thabpukaToB n
TOTOBbIX KYNIMHAPHBIX
nsgennii:

- yMeHue NpOrHo3MpoBaTh HeB.1ar ONPHATHbIC
3KaTOrMyeckne NocneacTsns NpeanpuHAMAeMbIX AeiCTBUiA,
NpefoTBPALATL UX.

- npuHumate  UCIH  COBMECTHOW  jesiTenbHOCTH,
OpraHu30BbLIBaTb M KOOPAMHMPOBATh AEiiCTBMS MO  ee
[OCTVXKEHMIO  COCTaB.TATb MnaH AeMCTBUMIA, pacnpefeniTb
PONM C YYETOM MHEHWI YYaCTHUKOB 06CYXKAaTh PesyNbTaTbl
COBMECTHOIH paboTbl:

- KOOPAWHMPOBATb U BbIMATHSATHL
peanbHoro. BUPTYa.TLHOTO ¥
B3aMMO/ENCTBUA:

- c034aBaTh TEKCTbl B PaXTUUHbIX (hopMaTax C yueTom
Ha3HaueHUs MHHOPMaLUM 1 Lenesoit ayauTopuu, BbIGUpas
ONTUManbHyl0 (OpMy NpPencTaB.TAUs W BU3yanusauun: -
OLEHNBATb JJOCTOBEPHOCTb, NETUTUMHOCTb UHAOPMALK, ee
COOTBETCTBUE NPaBOBLIM 1 MOPAbHO-3TUYECKUM HOP.Mam

paGoTy B yCNOBMSX
KOMBUHUPOBAHHOTO

- YMeTb BblfaTAM» XapaKTepHble MPU3HAKM U B3aMMOCBA3b M3YUYEHHbIX
MOHATWIA, NPUMEHATL COOTBETCTBYIOLLNE MOHATUA NPW OMUCAHUMN CTPOEHUA 1
CBOIICTB HEOPraHWYecKNX 1M OpraHUYeckux BeWecTB W WX NpeBpaleHnii;

BbIIBNATL  B3AUMOCBA3b  XMUMUYECKAX  3HaHWA € MOHATMAMU ¢
NPe/CTaBAEHNAMM APYTUX ECTECTBCHHOHAY YKbIX MPeAMETOB.

- yMeTb  WCMOMb30BaTh  HAaWMEHOBAHMA  XUMUUYECKMX  COEJUHEHWIl
MEX/YHAapOAHOrO  COl03a  TEOPETUYECKON UM MPUKTANHOM  XuMUM ¢

TPUBMATLHbIE HA3BAHNA BaXKHEMLINX BEW|ECTB (3TUNEH, aLeTUNeH, IMNLEpUH,
(eHon, opmanbAerua, YKCyCHas KWUC.0Ta, [Araguk, yrapHblii  ras
YINEKUCAbIN ra3. aMMUaK, ralieHas W3BeCTb, HeralleHas W3BEeCTb, MUTbEBAs
cofa W Apyrux), COCTaBNSTb (HOPMY/bl HEOPFaHUYECKUX W OPraHMYECKUX

BEWECTB, YPABHEHUS XUMUYECKUX PEAKLWi, OBGLACHSTbL WX  CMbICH;
NOATBEPX/AATb  XapakTepHble — XUMUYECKWe  CBOWCTBA  BEW|ECTB
COOTBETCTBYIOWMMY 3KCTICPUMEHTA. UM 11 3AMUCAMI YPABHEHWI XMMUYECKUX
peaxuui.

- yMeTb yCTaHaBNNBaTb MPUHAATCKHOCTL U3YUEHHBIX HEOPraHWYecKux u
OpraHMYecKiX BEWECTB K ONPeAeNeHHbIM Knaccam v rpynnam coeAvHeHni,
XapaKTepu3oBaTb MX COCTaB W BaxHelluMe CBOWCTBA; OMPEeAeNsTh BUAbI
XUMUYECKINX CBA3EH (KOBA.TEHTHAR. WOHHaf, MeTaAnMMeckas. BOAOPOAHAS),
TUNbI KPUCTA.T.TUYECKI.X PELLIETOK BELIECTB. LTacCU(UUNPOBaTL XUMUYECKNE

peakuyuu;
- yMeTb arTaHupoB3Tb 1 BbINATHATb ~ XMMMUYECKMW  JKCMEPUMEHT
(Npeap3LueHsi  OpraHWYeckUX BELeCTB NPWU  HArpeBaHWM, MonyyeHue

3TUNEHA U W3yuYeHWe ero CBOWCTB, KauecTBEHHbIE Peakuun Ha anbernfsl,
Kpaxman, YKCYCHYK KWCNOTy, JeHaTypauus 6ankoB Npu HarpesaHuy,
UBETHble peakuuu 6ankos; NPOBOAWTL PEAKLMNA WMOHHOTO O6MeHa,
onpcAanare cpedy BOAHbLIX PaCTBOPOB, KaueCTBEHHbIE Peakunu Ha Cynbear-,
Kap6oHaT- W XNOPUA-aHMOHBI.  HA  KATMOH  aMMOHMA:  pewarb
JKCMEpUMEHTaNbHbIE 3afaun no Temam “MeTaxnbl" n “Heumetaxnbl") B
COOTBETCTBMM C MPaBUNAMK TeXHUKN Ge30MAacHOCTU Mpu obpaujeHnn c
Bel|ecTBaMu 1 N1abopaTopHbLIM 06OPYAOBaHMEM, NpeAeraB-NsTh PesynbTarsl
XWUMUYECKOTO IKCMEPUMEHTA B (YOPME 3aniCK YPaBHEHWI COONACTENBYIOLINX
peakumit ¥ (OPMy.TUPOBaTb BbIBOAbLI HA OCHOBE 3TWUX Pe3yNbTaTos.
- yMeTb aHanu3MpoBaTb XLMUYECKYIO WH(HOPMaLMIo, Monyuaemylo w3
pasHbIX MCTOYHWKOB (CPEACTB MaccoBOW MH(OPMauuM, ceTb VIHTepHeT u

Apyrve).




1.4. KONNYecTBO 4acoB Ha 0CBOEHME MPOrPamMMbl YUeGHOI ANCLMNANHBI K MPOMEXYTOUYHaa aTTecTayms:
MakcumanbHas yye6Has Harpyska obyvatowerocs 114 yacos, B TOM yucne'
o6sa3aTenbHan ayguTopHas yuyeb6Has Harpyska obydatoujerocs 96 yacos,
camocToATeNbHan pa6oTa 06y4aloL|erocs He NPejycMoTpeHa,
NpoMeXxyTo4yHas aTtTecTaunsa: 18 yacoB ak3ameH (2 cemecTp)



2. CTPYKTYPA U COAEPYXAHWE YUYEEHOW ANCUNMNNHBI

Bup yuebHoW paboTbl O6bemM B Yacax
Ob6bem 0bpasoBaTesibHOM nporpaMmbl y4ebHoi 114
OVCLMNANHDI
BT.M.
OCHOBHOE coaepykaHune 72
B T.4.
TeopeTunyeckoe 06yueHme 60
npakTWYecKne 3aHaATus 12
MpodeccroHanbHO OpPUEHTVPOBAHHOE cofepaHue 25
(cogepxaHune NpUKNagHoOro Mogyns)
B T.4.
TeopeTnyeckoe obyyeHne 19
npakTWYecKne 3aHaATus 6
MHanMBMayanbHbIi NPOEKT (fa/HeT) HeT

INpomMexxyToyHas aTTecTaums - aksameH 18



2.2. TemaTuyeckuii naaH u cogeoxaHmne yuebHoi ancumnanHel Xumus

Koab!
KOMMNETCUUNIA,
¢ 6 . (hopMHpOBaHMH)
HaumeHoBaHue pa)nc.ios u Tem opepxaHme yue6Horo Marep;lﬁa;:avl:)ﬁ?ﬂ;;r\gzl opiaHM3aTT Jeare-3bHOCTH O6bem uacos K030pbIX
cnocobe!Bycl
ancmcus
nporpammb|
2 i 4
PA3JE/N 1. OCHOBbI CTPOEHWA BELWLECTBA 8 OKO1. (K 02
Con”nkavue 6
1. CoBpeMeHHas Y0/e.1b CTPOeHNUS aToma.
CUMBO.3MUYCCKNIA  A3bIK XMW  XKMUMECKWA  3NeMEHT  DeKTPOHHas 2
KOH(urypayms atoma. Klaccuukaums XWMUYECKWX 3nemeHTOB (s-. p-. d-
3/ICMCKTbl). BaneHTHbIe 3NeKTTIOHb. BalCHTUOCTL
Tema 1.1. CTpoeHue aToMOB 2. 3.CKTPOHHAs NPUPO.Aa XUMUYECKON CBA3N OKOlI
XUMUYECKN! >1EMeHTOB 1 Npupoaa ONCKTPOOTPUNATENLHOCT  BUbl XMUMMYECKOW CBS3M (KOBANEHTHasl, WOHHas, 2
Xumunueckoi CBALU MeTannnyeckas, BOA00OAHAs) 1 cnocobbl ee 06pa3oBaHs.
B TOM YHe3e NpaKTMYeCKNX 3aHATUI 1 .3a60paTopHbIX paboT
MpakTiyeckoe 3aHsTe Ne |.  PelueHue 3afaHuii Ha UCMONb3OBaHNE XMMMUYECKOI 2
CMMBO/INKN W HA3BaHWii COCAMHEH3L, HA >CTAHOATEHME CBS3N MEXN> CTPOEHUEM
aTOMOB XMMUYECKMX 3/1EMEKI0B.
CamocTosTenbHas paboTa 06yyatoLmxcs
CopgepxaHue 2
Mepuoguueckas cuctemMa Xumuueckux anemekros [.M.  MeHpgeneesa.
®uznyecknii cMbicn Meproanyeckoro 3akoHa [l.M. Mekje.ncesa. 3akOHOMEPHOCTH
M3MEHEHNs CBOWCTB XMMUYECKUX 3N1EMEHTOB, 06Pas\CMbIX MMM MPOCTHIX U
CNOXHbIX BELIECTB B COOTBETCTBMU C MATOXEHUEM XUMUYECKOTO 3NeMeHTa B
lMepuognyeckoit  cucTeMe — MUDOBO33PEHYECKOE W HAy4yHOE  3HaueHue
" Mepuognueckoro 3akoHa [.W. Menpgeneesa. [porHossl [A.W. Mengeneesa. OKO01
Tema 1.2 Mepuoauueckuii 3akoH u OTprIFTlME HOBbIX memquKﬁx 3neM9rTTF:)s PemeHms npaKTMKOEDpMEHTM[J(F)lEaHHbIX 2 0KO02

lo. o
Ta6.1wa A.W. Meu.Ne.xesa TEOpeTUYECKUX  33fjaHMil  Ha  XapaKTepuCTWK}  XUMWYECKUX  3/1eMEHTOB

«McTa.xTuiccxme / He.MCTAaT/MUeckie CBOWCTBA, 3NCKTPOOTPULATE-LHOCTE 1
CPOACTBO K 3N1EKTPOHY XUMUYECKIX 3NEMEHTOB B COOTBETCTBUE C UX 3NEKTPOHHbBIM
CTPOEHMEM W MATOXKEHWEM B MePUOANYECKON CUCTEME XUMUYECKUX 3NeMEHTOB
A N MeHpeneesa»

B TOM 4MCI0 MPAaKNNYECKNX 3aMsnNii 1 .N1abopaTopHbIX paboT
CamocTosse.romaH pa6ota o6v4aioii




PA1/IFJI 2. XUMNYECKWUE PEAKLIU 10 OKO!
CogepxaHue 6
1. KTaccu(uKakHA 1 TUMbI XUMUYECKIX peakymit
Knaccunkauma v TUMbl XMMMYECKMX PEAKUMil C y4acTMeM HeopraHumueckux
BewecTs  COCTaB.ACHAC ~yPaBHEHWii peakuuii  COBAMHEHMS,  PasnoXeHws,
3aMeLLeHns, OGMeHa, B T.4. PeaKLyil TOPEHNS. OKMCIEHMA*BOCCTAHOBNEHNS

2. YpaBHEHNA OKMCNEHNA-BOCN aHOB.1eHHA OKOL
Tema 2.1. Tunbl XUMUYECKMX YpaBHEHUA OKNCNEHUA-BOCCTaHOB/EHNA. CTeneHb OKucneHus OKucanTanb 1
peakynit BOCCTaHOBMTENb. COCTaBNeHNE U >paBHNBAHHE OKMC/NNTE.NIbHO-BOCCTAHOBUTE/NbHBI 2

peakumii MeTOJOM 3NEKTPOHHOTO GanaHca OKMC.INTENbHO-BOCCTAHOBUTC.NIbHbIC

peakuMn B NpPUPOfe, MNPOU3BOACTBEHHBIX MPOLECCAX W KU3HEAESTENbHOCTM
OpraHu3moB.

B TOM uuC.1e NPaKTUYECKIUX 3aHATIMM 1 1a6opaTOpHbIX paboT 2
MpakTuyeckoe 3aHATUE Ne 2. PacyeTbl N0 ypaBHEHNAM XUMUYECKNX peakuuii. OBP.
CamocTosiTenbHas paboTa obyyaloLwmnxes

CogepxaHue 2

Teopusi 3.1eKTPONNTYECKON ANCCOLMALMNA. VOHbI 3./IEKTPO.MWNbI. HE.NeKTPONNTb!
Tema 2.2. IneKTpO-unTUYecKas Peakumn noHHOro o6meHa CocTaBfeHWe peakuuii MOHHOTO o6MeHa nyTem 2 0KO!
NIMCCOHNALNSA 1 MOHHBIT 0GMeH COCTaBNEHUs WX MOMHBIX U COKPALEHHbIX WOHHBIX YpaBHeHW! KucnoTHo- '

OCHOBHbIE peakLini. 3aaHiA Ha COCTaB/LIME MOHHbIX peaLu it
B Tom Hiicie npakTU4YecKux 3aHsTUil 1 na6opaTopHbIX paGoT
CamocTosTe.lbHas pa6oTa obyyaroLuxcs

KoHnklilbHas pabota Ne 1 [ TTIOEHVE BELIeCTBA N XUMUYECKME PeakLum 2 OKO01
OKO!. OKO02.
PA3[E/ 3. CTPOEHVIE M CBOMCTBA HEOPITAHWUYECKWX BEWECTB 18/10 nK 14. I;I K24
NK3 4
CopepxaHue 4
1. MpeaMeT HEOPraHUYecKol XMMum
TMpeAmMeT HeopraHMyeckoit Xumun. Knaccutmkauus HeopraHnyeckux BEu|ecTB 2
TMpocTbie 1 CAOXKHbIE BewjecTBa OCHOBHbIE KNAaCChl COXHbBIX BEWECTB OKCUAbI.
MLIMTKEWM ITMTDTBL conn.
Tema 3.1, KT,aCCHQMKaHm' 2. B3aMOCBS3b HEOPTraHNYECKMX BEUIOCTB OKO!
HOMETCTAT/ pa U CTpoEHNE ArperaTHble COCTOAHWMA BeleCTBAa KPHCTBXINYCCKME W aMOP(HbIE BeLjecTsa OK 02
Hcopi annueckwx seujects Tunbl  KPUCTA-N-IMYCCKUX  PELIETOK  (aTOMHas.  ManeKynsipHas, — WOHHas.
MeTa.x/nyeckas). 3aBUCMMOCTb  (DM3MYECKUX CBOWCTB  BewjecTsa OT Tuna 2

KPUCTBXNMYECKON peleTki 3aBUCMMOCTb XVUMUUYECKOW aKTUBHOCTW BelecTB OT
BMNA XWUMWYECKOW CBA3M W TUMA  KPUCTAXMNYECKONA PCLICITKA.  MPUuMHBI
MHOroo6pasus BelecTs



Tema 3.2. ®UNKO-XHMHUECK'HC
CBOWCTBA HEOPTAHNYECKNX BEL|ECTB

Tema 3J. MpoH3B0.3CTBO

ileopi aHNYCCKHX BeLecTs. 3HaYeHune
¥ NpUMeHeHNe B BbITY H Ha
npoussoAcTBe

KoHTponbHas pa6ota Ne 2
PA3AEN 4. KWHETUYECKWE

Tema 4.1. KuHeTnuyeckue

B TOM 4uC-ie NPalCrHYCCKHX 3aMATUI 1 NabopaToPHbIX PaboT
CamocTosiTe.1bllas pa6oTa o6yvatoLynxcs

CopepxaHue

I. MerauL.ibi

O6Lwmne (uanyeckne W Xumudyeckue CBOIcTBa 4eTa.l/lOB CnocoGbl Mo.Ty4eHus
3HaueHne MCTa.XI0B W HEMETANNIOB B MPUPOJE U XKN3HEAEATENLHOCTY Ue-loBeKa 1
OpraHnamos Kopposusi MeTannoB BU.Tbl KOPPO3UM, CNOCOGLI 3aLINTLI METAN0B OT
KOPPOB/A

2. HemeTa.ranl

O6wme thronyecxme 1 XMMUYECKNE CBOIICTBA HEMeTa-10B

3. TunnyHble cBoiicTBa HeMeTa.rToB 1V- VII rpynn

4. KlacCHMWUKalllH 1 MOMEHK-TaTypa COENHUCUHI MeMeTa.r 108
Knaccutmkaumss n  HOMEHKNatypa COeAWHEHWi KemcTarTo. — KpyToBOPOTH
GUOreHHbIX 31EMEHTOB B NPUPOAE.

5. XMMuy4eckue CBOICTBA OCHOBHbIX iciaccoB HCopi aHU4ecKux BeLjecTs
XUMUYECKMe CBOICTBA OCHOBHbIX 10/1aCCOB HEOPraHWYECKNX BewjecTB (OKCUAOB,
TMAPOKCHAOB, KUCNOT, COMel W Ap.). 3aKOHOMEPHOCTU B M3MEHEHWUN CBOICTB
NPOCTBIX BELECTB, BOAOPOAHbIX COEAMHEHWH, BbICLUNX OKCUAOB W TAPOKCHA0B.

B TOM uncne NpaKTUYECKNX 3aMATHUI 1 .N1aBopaTOpHbIX PadoT
CamocToaTc3bnas pa6oTta obyvatoLmuxcs

CopepxaHue

CAIMC NPeACTAaTCHUA O MPOMBIWNEHHBIX CNOCOGAX MaTy4YeHWUs XMMUYECKUX
BeLLeCTB (Ha NpvMepe NPON3BOACTBA aMMUaKa, CEPHOI KUCIOTbI)

UepHan W UBETHas MeTaxnyprus [lpakTMueckoe NpUMEHeHWe 31eKTponusa Ans
MO.TYYEHUS! LIENOYHBIX, LIENOYKO3EMENbHBIX METAXN0B W anioMUHUs CTeKno n
CUNMKATHas NPOMBILLNEHHOCTb. Mpo6aema 0TX0/0B 1 MOGOUHbIX MPOANCTOB.
CamocToaTenbHas paboTa obyyaroLmnxcs

CBOICTBA HEOPraHNYECKMX BeL|ecTB

M TEPMOAWHAMUYECKUE 3AKOHOMEPHOCTU NMPOTEKAHUA
XUMUYECKNX PEAKLMN
CopepxaHue
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3aKOHOYEPHACTW NpoTeKaHns
XUMUYECKNX peakLnit

Knaccudukaums XMMUYeCKUX peakumit mo (hasoBoMy COCTaBY (FOMOTeHHble U
reTeporeHHbie), M0  WCMOMb30OBAaHWIO  KaTanusaTtopa  (Katanutuueckue ¢
HEKaTanKTU4ecknc).CKOpOCTb PeakLyn, Ce 3aBUCUMOCTb OT PaxTUYHbIX (JaKTOPOB
NpUPOALl  pearvpyiowWnX BelecTs, KOHLEHTPaunu pearupyrolmx —BewjecTs,
TemnepaTypel (NpaBuTO BaHT-Foda). NNOWAAN PEaKLMOHHOW MOBEPXHOCTH,
HaNMuWs Katanusaropa

OHeprus akTBauMu AKTUBTAOBAHHBIA KOMMNEKC KaTanusatopsl v KaTanio Panb
KaTanusatopos B NPUPOAE U MPOMBILLNIEHHOM MPOU3BOACTBE

B TOM uncnie NPakTUYECKUX 3aHATUA HNabopaTopHbIX paboT
CamocToaTenbHaa pa6oTta o6Tualowmnxcs

CopepxaHue

MpuHumn e Watenbe. BausHmne paxnuuHbix HakTopoB Ha lOMEHEHNe paBHOBECUS
XUMUYECKUX Peakuuii. 3aKOH AEMCTBYIOWNX MAcC W KOHCTAHTA XWUMUYECKOTO

PacyeTs! IX KOHLEHTPaLMii pearvpylowmx BewecTs u

Tema 4.2. Tepmoan Kne

3aKOHOMEPHOCTY NpoTeKaHns
xiiMitnecKitx peakyuii. PaBHooecne
XUMUYECKNX peaKyuii

KoHTpo.1bHas paboTta Ne 3

Tema 5.1. lucnepcHble CUCTEMbI U
(haK30pbl UX yCTORYMBOCTH

npoay KTOB peakuuii PacueTbl TennoBoro addekTa peakunn PelieHne npakTUKoO-
OpUEHTUPOBAHHBIX 33afaHnii Ha npuMeHeHwe npuHuuna Jic-LWar&nec Ana
HaXOX/eHWUs KanpaB./ICHUA CMeL|eHNs PaBHOBECUS XMMUYECKON peakuun 1 aHanns
(baKTOPOB. ANHAKLWINX HA CMELLEHUe XMMUYECKOT0 PaBHOBECHS.

B TOM uncnie NPaKTUYECKUX 3aHATUIA 1 NaGopaToOpHbIX paboT
CamocToaTenbHas pabota obyyvarowmnxcs

CKOPOCTb XMMUYECKO PeakLum i XUMUYECKoe paBHOBECHE

PA3LEN 5. ANCNEPCHbBIE CUCTEMbI

CopgepxaHue

JMcrkpeHble cucTeMbl KonnongHble cucTembl. ICTUHHBIE PacTBOpb!

PacTBOpeHMe  Kak  (DM3MKO-XMMMueckuit  mpouecc  PacTBopel  CnocoGbl
NpUroToaneHns PacTBOPOB. PacTBOpUMOCTb MaccoBass [ans paenBopeHHOro
BelecTBa MpejenbHO 4ONYCTUMbIE KOHLEHTPALMN W HX UCMONb30BaHNE B OLIEHKE
3KONIOrMYecKoi 6e3onacHOCTM

K.naccupukaumua  AUCNEpCHbIX CUCTeM Mo cocTasy CTpoeHne 1 (hakTopbl
YCTOUMBOCTM  UCMIEPCHBIX CACTEM  PacrosHaBaHWe WCTUHHBIX PacTBOPOB,
KO-XNOWAHbIX PAacTBOPOB UM rPyGOAMCTIEPCHbIX cucTeM  CTPOEHUE MULENbI.
PaccevBaHve CBeTa MPU MPOXOX/AEHUA CBETOBOTO MyuyKa Hepe3 OMTUYECKM
HeoAHOpoAHyto cpedy (3pdekta TuHAana)_ o

B HOMuncne NoakNNUYCCKHX 3aHATUI 1 .N1a6opaTOPHbIX PaboT
Camorrosnensiin naéora o6yyatonTxcs
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Tema 5.2. HcciejoBaiiiic cboncib
NINCNCPCKbIX CHCTeM Xiu iii
1ncHTl|d||kawnl

CopepxaHue

B TOM YHC.'Te NPaKTUYECKUX 3aHATUI 1 .3a60paTOPHbIX PaboT
Na6ooaTooHas pa6oTa Ne 1 «[PUroTOBNEHME PACTBOPOBY
CamocTosTe.lbHas paboTa obyyvarowmuxcs

PAYZP NS CTPOEHWE VN CBONCTBA OPFAHUYECKUX BELWECTB

Tema 6.1. Klaccuukauus, cTpoenHe
1 HOMEWK.'IaTypa 0praHuyecknx
BewecTs

MNTorosoe 3aHaTue

Tema 6.2. CBOIiCTBa Opi aMUYECKHX
coe.111HeHui

CopepxxaHue
1. MoAT3.leHMe ¥ pa3BUTME OPraHNUYecKO! XUMUN KakK HayKu
TMpeAMeT OpraHuyeckoll XMmMuU. MeCTO W 3HAauYeHWe OPraHUYecKod XMMUN B
CUCTeMe €CTECTBEHHbIX HayK. XWUMWUYecKoe CTPOeHWe Kak MOpsAoK COeAMHEHNs
aTOMOB B MOMEKyNe COTNacHO WX BaNeHTHOCTU. OCHOBHbIE MO.TOXEHUS Teopun
XUMUYECKOT0 CTPOEHMS OPraHNYecKMX coeAuHeHnii A M ByTnepoBa YrnepogHbiii
CKC.NIET OPraHNYeCKOl MOMeKy bl. 3aBUCUMOCTb CBOWCTB BELICCTB OT XMMUYECKOTO
CTPOEHMS MONEKy /. M30Mepusi i N30MepbI.
2. MoHATMe 0 (hyHKU1l10ma.bHol| rpynne. Paguka.l
MoHATME O (yHKUMOHAMbHON rpynne. Pagukal [IpUHLMNLI  K3accuukanum
OPraHMYecKUX COEAVHEHWUA. MeX/AyHapoaHas MOMeHK.1aTypa H  MpUHLMMbI
HOMEHKNATypbl  OPraHUYeCKNUX COeAuHeHWil. TMoHATME 06  a30TcoaepXalinx
COeAMHEHNAX, BUAIOTKYECKN aKTUBHBIX BELLECTBAaX (YrneBojax, Kupax, 6&TKax n
AP.), BbICOKOMATEKYNAPHbIX COEAUHEHMAX (MOHOMED, MOAMMEP, CTPYKTYpHOE
3BEHO).
B TOM YHC.3¢ NPaKTUYECKNX 3aHATUI 1 Na6opPaTOPHbIX PaboT
CamocToATC.1bHaH paboTa obyyvarownuxcs
CopepxaHue
TMoBTOpeHe NPOliaeHHOTO MaTepuana
B TOM unc.1e NPaKTUYECKNX 3aHATUI 1 N1aGopaToOpPHbIX paboT
CamocToaTenbHas paboTa obyyarowmnxcs

2cemeaT
Co.xepxaHHe

I. AlxaHbl

DU3NKO-XMMUUYECKME CBOWCTBA OPraHNYeCKUX COEJUHEHMA OTAENbHbIX KNaccoB
(0COBEHHOCTM KNacCudUKaLu 1 HOMEHKNATYPbl BHYTPW KNacca, roMalorHueckiuii
psA v o6wias opmyna: usomepus, hu cBOWCTBa, cBolicTBa:
Cnoco6bl MONy4eHus); MpedenbHble YrNeBoAopoAbl (a/KaHbl W LMKNOAKaHbI).
T'opeHVe MeTaHa Kak O/MH 13 OCHOBHbIX MUCTOYHMKOB TEMNa B NPOMbILLNEHHOCTU 1
6Gbny. CBOWMCTBA MPUPOAHLIX YINEBOAOPOAOB, HAXOXAEHWe B MpUpoje U
npUMEHeHWe ankaHos.

2. Hem)se.|e.1blibK yr.1cH().lw|)0abl (a IKemnbl)

HenpegenbHble 9%MNCBOAOPONbI (anKcubl). [OpeHUe aueT-ieHa Kak WCTOUHMK
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Texia6.3. OpraHuuyeckue BeljecTsa
B Xu3He:leaTelbllocTi yeToBCKa.
MpoM3BOACTBO U UPUMCHEHHE
OpraHu4ecKnx BewjecTs B
NPOMbINNENHOCTN

BbICOKOTEMMEPa1>PHOT0 MiamMeHu AN CBapKi U Pe3KU MeTan/os

3. Halpene.lbHble yrneBoAopPOAb! (a.1KMHbI 1 a.1KafHEHbI)

4. Apomatuyeckue yrnesonopospl

5. KHCIOPOACOACPXKALYHE COBAUHEHNA (CNUPTBI U heHONbI).

Kucnopopcogepxaluve —coeguHeHus  (cnmptel U deHaTbl)  lMpakTtuuyeckoe

NpUMeHEHNe TUNEHTNIOCATS, FINLEPUHa, (eHaTa.

6. Kucnopopocogepixaliue coeMHeHNs (a-TbAerabl N KETOHbI)

7. Kucnopogcogepallue coeguHeHUs (Kap6oHOBbIe KHEOTbl U 3(upbl)
Ku1CNopojocoepxaoliie COeANHEHUS (KNPbI 1 YTNeBO/bl)

9. MpumeHeHve Gopma.lbaenna, aneta.lbelna, yKCyCHO# KUCHO Ibl

MpuMeHeHe opmanbaernaa, auetanbAernja, ykCycHoi Kucnotel Mbina Kak conm

BbICLUNX KAPBOHOBBIX KUCNOT. Mololie CBOMCTBA Mbina.

10. AsoTcopepxaniue coefjuHeHns. BMC

A30TCOZEpXKAlME  COBAVHEHMS  (aMWHbI W AMUHOKMETOTbl.  Genku).

BbICOKOMIATCK\NAPHbIE COBANHEHWS (CUHTETUYECKIE 1 GUanoraueckn-akTUBHbIE).

1. K.laccudukannsa u 0COGEHHOCTN OPr aHMUYECKUX peakuuit

Knaccudukauma n 0COGEHHOCTU OPraHMYEcKNX PeakLmil. PeakLMOHHbIE LEHTpbI

Pagukanbl. [MepBoHayanbHble MOHATAS O TUMAX W MEXaHW3Max OpraHUyeckux

peakyuu.

B TOM uncne NpakTUYeCKUX 3aHATUI 1.1abopaToOPHbIX paGoT

MpakTiyeckoe 3aHsTe Ne 3 CBOWCTBA OPraHWYeCKNUX COEAMHEHWUA OTJenbHbIX

aTaccos

Cauocl0ATe.lbHas pa6oTa 06ydqatownxcs

CopepxaHue

|.BnoopraHuucckume coeuHeHns

MpumeHeHne u 6uartormyeckas ponb >TNeBONOB  OKWUCIEHWE >I/ICBOMOB -

VCTOYHWUK 3HEPTUN XKMBLIX OPraHM3MoB OGNAacTW MPUMEHEHUs aMUHOKMCAOT.

Mpespaujennss GeNnkoB MMM B OpraHuame. Buonoruuyeckue $h>MKUAM Genkos.

BUaToOrnyecknc MUUKMAN XXNUPOB POk OPraHNYECKOH XUMUK B pelleHnt npobnem

nuLLeBoii 6esonacHocTy,

2. MPOM3BOACTBO OPraHNYECKNX BELLECTB

MpoN3BOACTBO OPraHUYECKNX BELLECTB: MPOU3BOACTBO MeTaHOMa, nepepaboTka
HedhTU MOMIOTUNEH Kak KP>TIHOTOHHAXHBIW MPOJ> KT XMMUYECKOT0 MPOM3BOACTBA
Mp aTuneHa M TBO W T KauuyKa i pesvHbl
CUHTETUYECKME U UCKUYCCTBEHHBIC BONIOKHA, X CTPOEHMe, CBOICTBA. MpakTudeckoe
MCMONb30BaHWe BOMOKOH. CHMBITCTAYCCKME MNEHKN W3aTALUMS ANA  NPOBOJOB.
U»CMBpaHbl AT OMPECHEHWS B80.W. 3alMTHble aTeHKW ATA aBTOMOGUNeNl.

OKO01
0OKO02



NNacTbipu, — XMpPyprudeckne noBsAskvM  HOBble  TEXHONOruM  Na.TbHeiiLwero
COBEPLUEHCTBOBAHMUA NaTUMEPHbIX MaTepuanos
Poflb OPraHNyeckoii XUMUM B peLleHny Npo6iem 3HepreTUIecKoii 6e3onacHocTy, B
PasBUTAM MeVMLMHBI, CO3JaHUI HOBBIX MATepUaToB. HOBbIX UCTOYHWKOB 3HEPruu
(anbTeOHATMBKbLK UCTOUHMKI SHEPT M)
B TOM YHc-Te Mpatl M4eCKMX 3aHATUI H .1aBoPaTOPHbIX PacoT
CamocToaTenbHas pa6oTa 06yyaroLwmnxca

PA3AEN 7. KAYECTBEHHbIE PEAKLUNN OBHAPYXEHWNA HEOPTAHNYECKWNX N OPFTAHNYECKNX

BELLECTB
CopepxxaHue
Tema 7.1. O6HapyxeHue B rom 4HCie NpakTM4YeCcKUX 3aHATUIl H ,1a6opaTOpHbIX paboT
HEOPraknyccKUX KaTUOHOB 1 MpakTnyeckoe 3aHaTve Ne 4  CocTaBneHue up i peakuuii obHap
aHNOHOB KaTUOHOB |-V1 rpUTT 1 aHMOHOB, BT.4. B MONEKY NAPHOIA 1 MOHHOI (hopmax
CamocrosTenbHas paboTa 06yyaroLwmxcs
CogepxaHue

Tema 7.2. O6HapyxeHne
OpraHnyecknx BewecTs oT/c.1bl1lbix
K.TACCOB C HCHO.1blOBaHHEM
KauecTBEHHbIX peakLuu

B TOM 4nCTe NPaTHYECKNX 3aHATUN H.[aBOpaTOpPHbIX paboT
MpakTuueckoe 3aHsiTe N° 5 KauecTBeHHbIE XMMUYECKME PEaKLUM, XapaKTepHbie
SATH 06KapyaceHs 0TAENbHBIX KNACCOB OPraHNYECKMX COEANHEHNH.
CamocToaTenbHas paboTa obyyarowmnxca

TpuKnagHoit MoawnL

PA3JEN 8. XUMUSA B BbITY U NMPOU3BOACTBEHHOM AEATE/NIBHOCTY YE/IOBEKA

CopepxaHue
B TOM 4NCTe NPaKTUYECKUX 3aHATUN H .3a60paTOPHbIX pa6oT
MpakTuyeckoe 3aH3nue Ns 6. SKONOrMYecKasi 6e30MacHOCTb MOCTEACTBUI GbITOBOM
1 NPOU3BOACTBEHHON ACATCTLHOCTM Yenoseka
Mpaktuueckoe 3aHsite Ns 7 «3awura npeseHTauun  «JKONOrMYecKas
venoseka 6€30MacHOCTb  MOCNEACTBUIA  BGbITOBOM W MPON3BOACTBEHHON  AEATENLHOCTN
uerioBeKal»
CamocToATClbHas paboTa obyyaroLmxcs

Tema 8. XumMus B 6bITY H
NPOHTBOACTBEHHOH 1eATENILHOCTU

PA3ZEN 9. UCCNEJOBAHHE U XUMUYECKUIA AHA/IN3 OB EKTOB BUOC®EPHI

Tema 9.1. OcHOBbI .Ta6opaTOPHOI CopepxaHue
HpakTukH Il 11podeccnoHa. IM11>1X B IOHL unc-ie NpakTUYECKNX 3aHATK)| U .L6OPaTOPHbIX paboT
nabopaTopHaAXx Na6opaTopHas pa6ota Ns 2 «OCHOBbI 1aGOPaTOPHOIA NPAK3UKN».
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Tema 9.2. XHullyeck'Vll aHa.lw 3 npo6
BO/bI

Tema 9.3. XuMUYeCKUit KOHTPO.3b
Kayccraa nponyKioB NUTaHNs

Tema 9.4. Xumunyecknit aH&un npo6
noyskl

Tema 9.5. Micc.TToBanmc 06beKToB
6uoctepbl

Cayocl'oaTc.lbHas pa6oTa obyqarowmxces

CopgepxaHue

Knaccupukalxma npo6 BoAbl MO B> W HAa3HAUEHWIO, UCXOAA U3 ee XUMUYECKOro
cocTaBa. OpraHasenTUueckue CBOWCTBA (3amax, MPO3PAYHOCTb, LIBETHOCTb,
MyLWOCTb) BOAbl. KNATOTHOCTH M IWENOYHOCTb BOAbl PH cpeabl U MeTodbl ee
onpeseneHus XKecTkocTb BOAbl U MeToAbl ee onpejeneHusi. C\ WHOCTL MeToaa
TUTPOBaHUA. Bufbl KECTKOCTM BOAbI (BPEMEHHAs U NOCTOAHHas). XKeCTKOCTb BO/lbI
KaK MpUYMHA BbINAAEHUS 0CAAKOB H.TM 06Pa30BaHWUA CATEOTNOXKEHUNA. MUMEIOL|NX
MecTo B 6bITy 1 Ha NPOM3BOACTBE COCTaB COMeENA, BbI3bIBAIOLLMX XKECTKOCTL BOAb!
XuMUyeckue NpoLecchl, >CTPAKAOLYUC KECTKOCTb BOAI Y PAaBHEHNA XUMUUECKIX
peakyuii, WN.TIOCTPUPXTOLIMX — MPOLECCHI, M npu  yctp
KECTKOCTU ~ YCTpaHeHWe BPEMEHHOM JKECTKOCTU GbITOBLLMA M XUMUYECKUMU
cnoco6amu. CnocoGbl N'CTPAHEKMs NOCTOAHHOI KeCTKOCTH

B TOM YHC.Te NNaKTHYeCKUX 3aHATWiA 1 na6opaTopHbIX paboT
CamocrosTe.TbHau_pa6oTta o6yvatoLmnxca

CopepxaHue

KaueCTBeHHbIi  XMMU4YeCKMit  COCTAaB  MPOAYKTOB  NuTaHus  BewecTsa,
(hanbCuuumMpyoLme Npoy KTbl MATAHNA, 1 BELLECTBA, 3arpA3HAIOLME MPOAY KTbl
nuTaHus.  OnpeaeneHue  3arpssHAIOU{MX XUMUYECKUX BELECTB B NPOAYKTax
nuUTaHus, onpeA&TeKune BELECTB. He 3afiB/IEHHbIX B COCTABE NPOAYKTOB MUTaHMS.

B TOM YHeTe NPaKTUYeCKUX 3aHsATIIA ti na6opaTopHbIX padoT
CamocToaTenbHas pa6oTta obyvatoLmuxca

CopepxxaHue

Knaccuthmkauvms nous no BUAY W Ha3HAYeHMI0, UCXOAS M3 XUMUYECKOrO COCTaBa.
VipeHTuduKaums npobbl  MOYBLI MO CE  XMMWYECKOMY —COCTaBY, OFLLCAHUC
BO3MOXHOCTEli ee MpUMeHeHNs

Tpe60oBaHNA K KayecTBy MOYBbI PAXTUYHOTO HasHaueHus. OnucaHne 0cobeHHoCTel
HCMaTb30BAHUS MOYB B 3aBMCUMOCTW OT TWMOB, CMOCOGHI Y.NYULIEHW KayecTsa
M0YB B 3aBUCUMOCTI OT HA3HAUEHNS.

06nacT  MUCNaTb30BaHWA OPraHUYecCKUX YAOGPeHWi B  3aBUCMMOCTU  OT
Ka4yecTBEHHOT0 COCTaBa ONUCaHWe OPraHUYEcKNX YAO0OPEHUIA 1 X NPUMEHeHME B
3aBMCUMOCTM OT COCTaBA MOYBbI 1 €8 PA3HOBUAHOCTU.

B T0314ifc.ie npakTUYeCcKnX 3aHATON 1 NabopaTopHbIX paboT
CamocroaTc.lbHas paboTa o6yyaroLuxcs

CopaepxaHue

Y4eGHO-MCCNeN0BAaTB.ThCKUI  MPOEKT B 06NACTW  HCC.TBAOBaHUS  OGT>CKTOB
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nK24
NK3 4

OKO!
0OK02
0K 07
nK! 4
nK2.4
nK3.4

OKOJ
0OKO02
0K 07
nK! 4
nK24
nK34

OAO/
0KO02



6uocepbl.  O630p Tem  y4yeGHO-UCCNEAOBATENbCKUX MPOEKTOB.  ANrOpUTM
BbINaTHeHNA npoekTa OnpejeneHve nNpo6nembl uccneoBaHns MeTogel noucka.
aHann3a 1 06paboTKN UHAOPMALM O NPOEKTE B PA3ANUHBIX NCTOUHUKAX

B rom uncine Npakrnycck'Hx 3amaTuii n NnabopaTopHbIX pa6oT

CamocToaTenbHas paboTa obyyaloLwmxes
MpoMeXyTouHas aTTecTanHs
Bcero:

18
114

OKO04
OKO07
nKt 4
nK24
NnK34
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3.YCNOBWSA PEA/IM3ALMM PABOYER MPOrPAMMbI YUEEHOM
ONCUNMINHBL

3/1. TpeboBaHNA K MUHUMa/IbHOMY MaTepuanbHO-TEXHUYECKOMY 06ecrieHeHnto
Peanusauma nporpamMmmbl AUCLMNAVMHBI NpesycMaTpyBaeT Hanumuve y4ebHOro kabuHeta
«XuMumn;  buonorun;  reorpadun;  3KONOTMYECKMX  OCHOB  MPMPOAOMO/bL30BaHMS;
MMKPOGMONOrNK, (PU3NONOTAN NUTaHUSA, CAHUTAPUMN W TUTVEHD;
O6opyanoBaHve y4ebHOro KabuHeta:
- N0CafioYHbIe MeCTa Mo KOSMYECTBY 0By4atoLLMXcs;
- pabouee MecTO npenogasatens;
- pasfaToyHbI MaTepuan (TecTbl, MOCO6GMA MO NPaKTUYECKUM paboTam, neKkuun);
- HarnsgHble Matepuansl
O6opyaoBaHue nabopaTopun: XMMWYecKas MOCYfa, XWMUYECKue peakTuBbl, NpUOOpbl Ans
BbIMNO/IHEHWS OMbITOB, HAGOPbI MUHEPANIOB.

3.2. VIHhopmaLMoHHOe o6ecrieueH e peanuaaluy nporpamMmbl

3.2.1. MMeyaTHble U3gaHUs

OCHOBHbIE UCTOYHUKN:

1 EpoxuH KO.M. Xumunsa pns npodeccuid U cneyuanbHOCTE TEXHUYECKOTo W
€CTeCTBEHHO-Hay4HOro npoduneit: y4ebHNUK Ans CTy4. yupexzaeHuin cpef.npod. obpasoBaHus /
HO.M. EpoxuH. KoBanesa. 6-e n3g., ctep. — M: M3patenbckuid LeHTP «Akagemusi», 2020.

2. 'nuHka, H.J1. O6wasa xumms: yyebHoe nocobue / MuHka H J1. — Mocksa: KHOPyc,
2020. - 749¢c.— (CMO)

3. AptemeHko, AWM. OpraHuyeckas Xumus: yye6HUK / ApTemeHko A.L. — Mocksa:
KHoPyc, 2020. — 528 ¢. — (C M O)

HonanHHle.lbllble NCrOYHHKH

1 Ta6puensH O.C., OctpoymoB U I"., OcTpoymoBa E E. n gp. Xumus gns npodeccuii n
creLyanbHOCTel eCTeCTBEHHO-HayYHOM0 NPOGMAA: Y4eBHUK AN CTYA. yUpexaeHwii cped.npod.
obpasoBaHua. — M., 2014.

2. TabpuensH O.C., Octpoymos W.I'., Cnagkos C.A., Jopoceesa H.M. MpakTukym:
yueb, nocobue Ans CTyA. yupexaeHuii cpes. npod. obpasoBaHus. — M., 2014.

3. abpuensH O.C., Octpoymos W.I",, Cnagkos C.A. Xumust: nocobue ans noAroToBKM K
Elr3: yue6.nocobue ang cTyd. yupexzaeHuii cpes. npod. obpasosaHus. — M., 2014.

4. EpoxuH FO.M. Xumusi: 3agaum v ynpaxHeHus: y4ye6.nocobue Ais cTyf. yUpexaeHuii
cpes. npog. obpazoBaHus. — M., 2019.

3.2.2. ONeKTPOHHbIE N3LaHUSA U 3/IEKTPOHHbIe pecypehbl

VIHTepHeT-pecypcbl
WWW.rusneb.ru (H3b - HauuoHanbHas aneKTpoHHas 61ubnnoTeka)
VWA, pvg. mk. ru (ormvnmaga «okopu Bopo6besbl ropbl»).
VWWW. hemi wallst. ru (O6pa3oBaTenbHbliA CaiiT 4151 LUKOMbHUKOB « XUMUSI»).
www.alhimikov.net (O6pa3oBaTe/ibHbIi CaliT 4151 LUKOMIbHUKOB).
www. chem. msu. su (9neKTpoHHas 61bIMOTeKa N0 XUMUN).
www.enauki.ru (MHTepHeT-n3gaHne ATA yunTenein «EcTecTBeLLlble HayKu»).
VWM. 1September, ru (MeTOAUYeCKas raseTa «llepBoe CeHTAGPS»).
VWWAWW. hvsh. ru (KypHan «XumMus B LLKOSE»).
www.hij.ru (KypHan «XuUMUs 1 XXN3Hb»).
www.chemistry-chemists.com (3N1eKTPOHHBbI XypHaNn «XUMUKU U XUMUS»).


http://WWW.rusneb.ru
http://www.alhimikov.net
http://www.enauki.ru
http://www.hij.ru
http://www.chemistry-chemists.com
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4. KOHTPO/1b M OLIEHKA PE3Y/IbTATOB OCBOEHUS YUEBHOW

Kog 1 HaumeHoBaHWe
(hopMUPYEMbIX KOMMETEHLUiA

OK 01. Bblbupatb cnocobbl
peLueHus 3afa4
npodeccNoHanbHOW feaTenbHOCTM
NPUMEHNTENBHO K Pa3NyHbIM
KOHTeKCTam

OK 02. Vcnonb3osaTb
COBPEMEHHblE  CpefCcTBa  MOWCKa,
aHanusa " MHTepnpe3aLum

MH(OopMaLMU U MH(OPMALUMOHHbIE

TEXHOMOrMW  ANA  BbINOJHEHWA
3aga4 npogeccrmoHanbHol
[eATeNbHOCTM

OK 04. 3dheKTUBHO

B3auMMofeliersoBatb M paGoTatb B
KO/INEKTUBE 1 KOMaHze

OK 07. CopelicTBoBarb
COXPaHEHWIO OKpPY>KatoLLell cpeppl,
pecypcocGepexeHnto,  NpUMeHSTb
3HaHWS 06 W3MEHEHUM KIMMaTa,
NPUHLMNbI GepPeXxIMBOro
NpPOu3BOACTBA, 3(heKTUBHO
[eiicTBoBaTb B upe3BblyaiiHbIX
CUTyaumax

MK 14. Onpegendts KayecTsBO
CblpbA, nonygabpmkaros "
roToBOV MPOAYKLMN.

MK 2,4. Onpegenatb KayecTBO
CblpbA. nonygabpmkaros "
roToBOI NPOAYKUNN.

MK 3.4. Onpepenats KayecTsBo
CblpbA, nonydgabpmkaros "
rOTOBbIX KY/IMHAPHbIX

n3aennii

ONCUMNANHBI

KpuTepuu oLeHKu

P 1,Tema 11, 12

P2 Tema2.1,2.2

P3, Tema 3.1, 3,2, 3,3
P4,Tema4.1,4.2

P 5, Tema 5.1, 5.2

P 6, Tema6.1,6,2, 6,3

P7 Tema7.1,7,2

P 8, Tema 8, INM-o/c

P9, Tema 9.1.9.2,9.3,9.4,9.5,
M-olc

P 1,Tema 1.2,
P3,Tema3.1,3.2, 3.3

P4, Tema4.1,4.2

P 5, Tema 5.1, 5.2

P 6, Tema 6.2, 6.3

P7, Tema7.1,7 2

P 8, Tema 8, INM-o/c

P9 Tema 9.2, 9.3, 9.4, 9.5, -
o/c

P 8. Tema 8. M-o/c
P 9. Tema 9.5. M-o/c

P 5, Tema 5.1

P 8, Tema 8, IM-o/c

P9, Tema 9.2, 9.3, 9.4, 95, IN-
olc

P3, Tema 3.2

P 5, Tema 5.1

P 8, Tema 8, INM-o/c

P9, Tema9.1,9.2, 9.3,9 4, 95,
M-olc

®opMbl 1 MeTofbI
OLLeHKU

[wnarHoctnyeckas
KOLIposibHas paboTa
TecTuposaHue
CamooLeHKa u
B3aMMOOLIEHKa
MpeseHTaLMA MHUK-
NPOEKros
YCTHbIA U MHCbMCHHbIH
onpoc
Pe3ynbTaThbl BbINOAHEHNA
yuebHbIX 3afaHui
MpaKT n4yeckme 3aHATMA
JlabopaTopHble paboThbl
[MpomexyToyHas
aTTecTauus
(BbINONHEHME 3a4ETHBIX
3afjaHuin)



