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MACIIOPT MNMPOIMPAMMBI ANCUUNTITIMHBI OBA. 07 XNMINA

1.1 O6nacTb NPUMeHeHUs NPorpaMmmb|

Paboyass nporpaMMa Y4eOHON AMCUMMAUHBI  SBNSETCA 4YacTbl0  NPOrpammbl
NOAroTOBKWN CMeunanncToB cpefdHero 3eeHa B cooTteetcTBuM ¢ ®IOC CI10O no
cneunanbHOCTH 15.02.14  OcHalleHne  cpeacTsamMyM  aBTOMaTU3aL MM
TEXHO/IOMMYECKMX MPOLECCOB M NPOU3BOACTB (N0 oTpacnsmM).  JlaHHas AvcumuninHa
M3ydaeTcs C y4eTOM NPogunaa Nosyyaemoro npogeccmoHasibHOro 06pasoBaHums.

CocTaBneHa B COOTBETCTBMM MPUMEPHOM MpOrpaMMont YyyebGHOW AUCUUNIINHBI
«XUMUSA» ans NPOECCUOHA/IbHbIX 06pa3oBaTe/ibHbIX opraHu3awmi,
PEKOMeH[0BaHHbIX PefiepanbHbIM rOCYAAPCTBEHHBIM aBTOHOMHbIM YUpeXxXaeHUeM
«PeflepasibHbli UHCTUTYT pa3BuTMs 0bpasoBaHus» (PrAY«DPUPO») B kayecTse
NPUMEPHOM  Mporpammbl  ANA  peasM3auum  OCHOBHOM — NPOgecCUOHaIbHOM
obpasoBatenibHo/ nporpammbl CINO Ha 6a3e OCHOBHOrO 06L1ero o6pasoBaHUs C
nonyyeHnem cpeaHero obulero obpasosaHus (Mpotokon Ne 3 ot 21 wuiona 2015 r.
PerncrpaumoHHblil Homep peueH3nmn 382 ot 23 nons 2015 1. drAY «dUPO»).

1.2. MecTo yuebHOM AncumnanHbl B CTPYKTYPE OCHOBHOW NPOgeCCUOHATbHOM
obpasoBaTe/ibHOW NPOrpaMmbl:
O6Leobpa3oBaTe/bHbIN LMK/, 6a30Bble AUCLUMNIINHBI.

1.3. Uenm n 3agaunm yy4yebHOM AUCUMMNIIVHBLI — TpeboBaHUA K pesy/sibTaTam
OCBOEHUSA YyHeOHOWN AUCLNNIINHDI:

CofepxaHue nporpammbl  Y4eOHON AUCUMUMINHBL  «XUMWSA»  HarpaefieHo Ha
LOCTVKEHME CNefyownx Lenei:

*)opMmMpOoBaHME Y 06YYaIOLLMXCA YMEHNS OLEHNBATb 3HAYMMOCTb XMMNYECKOI O 3Ha-
HUS NS K&XKAOr0 YenoBeKa,;

shopMMpOBaHMe y 00YyHatOLLMXCA LIeNIOCTHOrO NPeACTaBNeHMs O MUPE U PO XUMUM
B CO3JjaHNN COBPEMEHHOI eCTECTBEHHOHAYYHON KapTUHbI MUPA; YMEHNS 0O BACHATD
06bEKTbI 1 NPOLECCHI OKPYXKatoLLEN AeNCTBUTENBHOCTU: NPUPOAHOM, COLMaNbHOM,
KyNbTYPHOW, TEXHNYECKOW Cpefbl, — UCNOMb3Yys A5 3TOr0 XMMUYECKME 3HAHWS;
*pa3BUTHE Y 06YYAIOLLMXCS YMEHWI pa3nnyaTb (hakTbl M OLEHKM, CPaBHMBATb OLie-
HOYHbIEe BbIBOAbI, BUAETb UX CBSI3b C KPUTEPUAMM OLEHOK W CBSI3b KPUTEPUEB C
onpefeneHHOM  CUCTEMOM  LUEHHOCTeW, qopmynuMpoeatb U 06OCHOBbIBATb
COOCTBEHHYIO MO3ULMIO;

*rpuobpeTeHne 0byyaroLWMMICS ONbiTa Pa3HOO6PA3HON AesATeNbHOCTM, NO3HAHUA

M CaMOMO3HaHWSA; K/OYEBbIX HaBbIKOB, MMEKLWMX YHUBEPCA/lbHOE 3HayYeHue A/
pasMYHbIX BUAOB AeATENbHOCTM (HaBbIKOB PELLEHNS NPOo6eM, NPUHATUS PELLEHWA,
MouncKa, aHanmn3a 1 06paboTKM MHPOPMAaLMM, KOMMYHUKATUBHBLIX HaBbIKOB, HaBbIKOB
N3MEPEHU, COTPYAHWYEeCTBa, 6e30MacHOro obpalleHns C  BellecTBamMu B
MOBCEAHEBHOM XXW3HW).

B pesynbtare u3yyeHUs YYeOHOW AMCUMNAUHBI «XUMUS» 00y4aroLmincs
[0/IKEH 06/1afaTh 06LLMMU KOMMETEHLUUSAMMN:
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OK 01. BblbupaTb crnocobbl pelleHWs 3agad npodeccMoHasIbHON AeATeNIbHOCTH,
NPUMEHUTENLHO K Pa3/IMYHbIM KOHTEKCTaM.

OK 02. OcyLlecTBATb  MOUCK, aHaiM3, MWHTeprnpeTaumio  UHgopmMauuu,
HeobX0AMMOi AN BbINOMHEHMS 3a4a4 NPOMECCUOHANIbHON AeATeNbHOCTH.

OK 03. TlnaHupoBaTb W peasv30BbiBaTb COOCTBEHHOE  MPOECCUOHAIbHOE U
NIMYHOCTHOE pas3BUTHe.

OK 04. PaboTaTb B KOMMEKTMBE U KOMaHAe, 3P(PEKTUBHO B3aMMOAENCTBOBATbL C
PYKOBOZCTBOM, KO/IIEraMun 1 KNIMEHTaMU,

OK 07.CopfeinicTBoBaTb COXpPaHEHMIO OKPYXKatoLei cpefbl, pecypcocbepexxeHunto,
3 heKTUBHO AeCTBOBATb B YPE3BbIYaNHbLIX CUTYaLMNAX.

OK 08. Wcnonb3oBaTb cpefcTBa (M3NYECKOW KynbTypbl [ANS COXPaHEHUS W
YKpernneHus 340poBbs B  Mpouecce MPOMECCUOHANIbHON  AeATeNlbHOCTUN U
noafepXXaHns Heo6XoAMMOro YPOBHS (PU3NYECKOW NOArOTOBEHHOCTMW.

OK 09. MVcnonb3oBaTb MH(GOPMALMOHHbLIE TEXHONIOMUX B MPONECCUOHAbHOA
LleATENbHOCTN.

OcCBOeHVE  COAepXaHWs  y4yebHON  AMCUMNIMHBL - «XUMUA»,  0becneymsaet
AOCTUDKEHME CTY[leHTaMu CeayoLWwmx pesynbTaTos:

* IMYHOCTHbIX:
- YyBCTBO FOPAOCTM U YBaXKEHUA K UCTOPUU N JOCTUMXKEHUAM OTEYECTBEHHOM
XUMUYECKOM HAyKW; XWMWUYECKM TrpamoOTHOEe MoBefeHne B MPOoecCUOHaIbHOWM
[EeATeNbHOCTM M B ObITY nNpu  00palleHMnm € XMMUYECKMMU  BeLLecTBamMu,
MaTepuanamu n npoueccamu;
- FOTOBHOCTb K MPOAO/HKEHNIO 06pa30BaHNA M NOBbILIEHUS KB/IM(PUKaLN B N3-
OpaHHON MpPOMECCUOHANIBHON [eATeNbHOCTU U 0O6BLEKTUBHOE OCO3HaHWE POK
XUMUYECKNX KOMMETEHLMIA B 3TOM;
- YMEHMe WCMNoMb30BaTh AOCTVXKEHWUS COBPEMEHHOW XWMWYECKOW Hayku W
XUMUYECKUX TEXHOMOMMI NS MOBbILWEHUA COBCTBEHHOrO WHTENNEKTYaIbHOIO
pasBUTKS B BbIOPaHHOM NPOQeCCMOHaNbHON AesATeNIbHOCTH;

* MeTanpeaMeTHbIX:
- MCMOMb30BaHNE  Pa3/IMYHbIX BUAOB MO3HABATE/IbHON  AEATe/IbHOCTU U
OCHOBHbIX WHTe/NeKTya/IbHbIX onepauui (NoCcTaHOBKM 3afauuv, (hopMynnmpoBaHus
rMnoTes, aHann3a u CUHTE3a, CPaBHeHWs, 0606LLEHNS, CMCTeMATU3aLNN, BbISIBIEHUSA
MPUYMHHO-C/IEACTBEHHbIX CBSA3€M, MOMCKA aHasioroB, (POPMY/IMPOBaHMS BblBOAOB)
N9 pelleHns NOoCTaB/IEHHOW 3a4adyn, NMPUMEHEeHWe OCHOBHbLIX METOAOB MO3HAHUA
(Habn4eHNs, Hay4YHOro 3KCMepMMmeHTa) AN W3Y4YeHUsA Pas/IMyHbIX CTOPOH XM-
MUYECKMX OOBLEKTOB W MPOLECCOB, C KOTOPbIMM BO3HWMKAeT HeOOXOAMMOCTb CTasl-
KMBaTbCA B NPOgiecCMoHanbHOM cepe;
- MCNONb30BaHNE Pa3/INYHbIX WUCTOYHUKOB A1 MOSYYEHUA  XUMUYECKOM
MH(opMaL MK, YMeHVEe OLEHUTb ee [OCTOBEPHOCTb NS LOCTMDKEHUA XOPOLUMX
pe3ynbTaToB B NPOJeCCMOHaNbHOM cepe;

* MPeAMETHbIX:
- chopMMPOBaAHHOCTb MPeACTaB/EHNIA O MECTE XUMWUW B COBPEMEHHOI Hay4YHOM
KapTUHe MUpa; MOHWMaHMEe PoOAM XMMUM B (hOPMMPOBaHMM  Kpyrosopa W
(hYHKLMOHa/IbHOM rPpamMOTHOCTU YesioBeka 418 peLleHns NpakTUYeckux 3agay;



- BflafieHVe OCHOBOMOMAratoWUMN  XUMUYECKMMMN  MOHATUAMK,  TEOPUSAMN,
3aKOHamy M 3aKOHOMEPHOCTSIMW;  YBEPEHHOe  MO0/Ib30BaHME  XMMUYECKOWA
TEPMUHONOIMEN U CUMBOJIMKOIA;

- BflafieHNe OCHOBHbIMW METOAAMWM Hay4YHOro MO3HaHUS, WCMO/b3yEMbIMA B
XUMUK:  HabMOeHNEM, OMNMcaHWeM, W3MEPEHUEM, 3KCMEPUMEHTOM; YMeEHMe
obpabaTbiBaTb, 0OBACHATL Pe3y/bTaTbl MPOBEAEHHbLIX OMbITOB W AenaTb BblBO/bI;
FOTOBHOCTb W CMOCOBGHOCTb MPUMEHATb  METOAbl MO3HAHUS MPU  PEeLLEHUN
NPaKTUYeCKMX 3afau;

- ChOpMMPOBAHHOCTb YMEHUS [aBaTb KOMMYECTBEHHbIE OLLEHKM 1 NMPOU3BOAUTD
pacyeTbl N0 XMMUYECKUM (hopMy/iam U YpaBHEHUAM;

- BfafeHve npasuiaMn  TEXHWKM  6e30MacHOCTU  MpU  KUCNO/b30BaHUM
XUMUYECKNX BELLECTB.

- chopMMPOBAHHOCTb COOCTBEHHOM MO3ULUMN MO OTHOLUEHUHD K XUMWUYECKOW
MH opMaLUK, NOTYyHaeMoin 13 pasHbIX NCTOYHWUKOB.

1.4. Konn4ecTBO 4YacoB Ha OCBOEHWE MporpamMmmbl y4eOHOM ANCUMMNIVIHBI:

MaKCUMasIbHON Y4eOHON Harpy3Ku CTy[eHTa 4acoB 78;
0653aTeNbHOM ayAIMTOPHOIN YyU4ebHOWN Harpy3Kmn obyyaroLLerocs 78 4acos;



2. CTPYKTYPA 1 COAEP>XAHWE YUYEBEHOW ANCUUMTNHBI

2.1. O6BbEM yUeOHOM ANCUMNNVHBI U BUAbI y4e6HON paboTbl

Bug y4ebHow paboThbl

O6bem yacoB

MakcumanbHas yyebHas Harpyska (BCero) 78
Ob6s3aTenbHasa ayanTopHasa ydebHasa Harpyska (Bcero) 78
B TOM YuCe:

TEOPETUYECKUNE 3aHATUA 66
npakTuyeckme paboTsbl 8
nabopartopHble paboThbl 4

CamocTodATenbHas paborta obydaroulerocs (BCero)

B TOM YUNCJIE:

PelleHne pacyeTHbIX 3a4au

PeLleHne yl'lpﬁ)KHEHVIVI, BbIMO/IHEHNE TECTOBbLIX 3a,anvu7|

CocTaBneHue 1 3ano/iHeHWe TabnL, CXeM, KPOCCBOPZOB

MoaroToBKa pegepartos, NpeseHTaLmi

B COOTBETCTBUM C Y4eOHbIM NAaHOM Mo uToram | cemecTpa aTtTecTauus NPOBOAUTCSA B BUfe

«[pyrvie hopMbl KOHTPONS» (CPeAHMIA 6as MO TEKYLLMM OLIEHKaM YCreBaemMoCTH).

Mo nToram nsyyeHns amcumnanHbI Bo 1l cemecTpe obyyatoLyecs caaroT AnddepeHLpoBaHHbIN

3a4€ET.




2.2. TemaTnyeckuin nnaH n cogepkaHue yvyebHon gucumnimisl OB4.07 Xumuns

HanmeHoBaHue pasgenos | Cogep>kaHune ydebHOro matepuana, nabopaTopHble paboTbl U NpakTuyeckne | O6bem | YpoBe YyebHo-
N TEM 3aHATUSA, caMoCToATe/IbHasA paboTa 06yyaroLmMXcs, KypcoBasi paboTa yacoB Hb METOANYECKOE
(MpoekT) (ecnvi NpeaycMOTPEHBI) 0CBOEH obecrieyeHve
ns
NepBblil cemecTp 36
Pasnen 1. O6LWas 1 HeopraHnyeckas XumMms 42
BeegeHwe. HayyHble MeTOAbl MO3HAHWS BEWECTB W XUMUYECKUX ABNEHUWA. Ponb 2 O.C. rabpwensH,
3KCMEPUMEHTA 1 n.r. OcTtpoymoB
Teopumn B XrMun. MogenvMpoBaHe XUMUYeCKMX NpPoLLeCCoB. 3HAUYEHNe XUMUN Npu XUMns.
0cBOeHUn npotreccuii CMO un cneunanbHocTeld CMO TEXHWYECKOro npoduns 6usparve,
npoeccnoHaIbHOro obpasoBaHus. crepeotunHoe, M.,
3paTenbCckuin LeHTp
«Akagemus», 2014,
1)
Cofep>xaHue y4ebHOro Matepuana 4 2
Tema 1.1 BewuectBo. ATOM. Monekyna. XuMU4eckuii aneMeHT. Aniotponus. MpocTble 1 (1) c. 5-25.
OCHOBHbIe MOHATUA U CNOXHble BeLlecTBa. KayeCTBEHHbIN WM KOMMYECTBEHHbIA COCTaB BELLECTB.
3aKOHblI. XvMunyeckune 3Hakm 1 opmysbl. OTHOCUTENIbHbIE aTOMHAsA U MOJeKyNspHas
Maccbl. KonmyecTBo BELLECTBa.
Crtexnometpus. 3aKOH COXpaHeHMsi MacCbl BeLEecTB. 3aKOH MOCTOAHCTBA
cocTaBa BeLeCTB MOJSIEKYNSAPHOM CTPYKTYpPbl. 3aKOH ABOragpo v CneAcTaus nux
Hero.
PacyeTHble 3ala4uM Ha HaxOoX[eHWe OTHOCUTENbHOW MOJSIEKYNAPHON Macchl,
onpegenieHne MaccoBOM LONIM XUMUYECKMX 3/IEMEHTOB B C/IOXHOM BeLLECTBe.
CamocTtosTenbHas paboTa Ne 1. PelleHue 3aia4 Ha OCHOBHbIE 3aKOHbI XUMUW. 2-3
Cofiep>xaHue y4ebHOro Matepuana 4 2
Tema 1.2 OTkpbiTne [A.M. MeHpgeneeBbiM [leprognyeckoro 3akoHa. [Mepuogmuyeckuii (1) c.25-44

MNeprognUvecKnin 3aK0oH 1
nepuogmyeckas cucrema
XUMWNYECKUX 3/1IEMEHTOB
O..MeHpeneesa u
CTPOEHMNE aToMa.

3aKoH B thopmynuposke A.. MeHaeneesa.

Mepvoguueckas  Tabnuvua  XUMWYECKMX  3IEMEHTOB —  rpafmueckoe
0TO6paxXeHNe Mepruoanyeckoro 3akoHa. CTpyKTypa nepuogMyeckon Tabnmupl:
nepuogpl (Masble 1 60bLIKE), TPYNMbI (r1aBHas 1 NoboYHas).

ATOM — CcnoXHaa 4actuua. Aapo (NPOTOHbI U HEWTPOHbI) W 3M1EKTPOHHAS
o6onouka. M3otonbl. CTPOEHWE 3NEKTPOHHBLIX 060/104EK aTOMOB 3/1eMEHTOB
Ma/ibIX nepuogoB. OCO6EHHOCTU CTPOEHMUSI 3N1EKTPOHHBLIX 060/104eK aTOMOB
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3NEMEHTOB 60/bLUIMX NepuodoB (MEPexXOAHbIX 3M1eMeHTOoB). [loHATME 006
opoutanax. s-, p- u d-Opbutann. ONeKTPOHHble KOHMUIypauum aTtomoB
XUMUYECKINX 3/1EMEHTOB.

CoBpemeHHass  (POpPMYyNMpPOBKa  MepPMOLMYECKOrO  3aKOHa.  3HaueHue
NepuoAMYECKOro 3aKOHa U Nepuoanyeckoi CUCTEMbl XUMUYECKUX 3/1IEMEHTOB
O.W. MeHfeneeBa /15 pa3BUTUA HayKW U MOHWMaHUA XMMWYECKOW KapTUHbI
mupa.

CamocTtosTenbHas pabota Ne 2. CocTaB/ieHMe KpOCCBOpAA.

Tema 1.3
CTpoeHue BeLLlecTBa.

CofiepXaHue y4e6GHOro Matepuana

2-3

NoHHas xumunyeckas cBA3b. KaTuoHbl, KX 06pa3oBaHMe M3 aToOMOB B
pesynbTaTe npouecca OKUCNeHMS. AHMOHbI, MX 00pa3oBaHVWe M3 aTOMOB B
pesynbTaTe npouecca BOCCTaHOBMEHUA. WOHHas CBA3b, KakK CBA3b MeXay
KaTMOHamy 1 aHMOHaMW 3a CHeT 3/1eKTPOCTaTUYECKOro NPUTSHKEHUS. IoHHbIe
KpucTaninyeckme pewleTkn. CBOICTBa BEWECTB C  WMOHHbIM  TWUMOM
KPUCTa/IMYECKON PELETKM.

KoBasieHTHas xmmuyeckas cBA3b. MexaHn3m 06pa30BaHMA KOBa/IEHTHON CBA3N
(06MEHHBIM n [IOHOPHO-aKLENTOPHbIN). DNeKTPoOTPULATENTbHOCTD.
KoBasieHTHbIe NonspHas 1 HenonspHas ceasn. KpaTHOCTb KOBaIEHTHOM CBA3M.
MonekynsipHble U aTOMHble KpUCTa/IIMYecKme pelueTkn. CBOWCTBA BELLECTB C
MOJIEKYNIAPHBIMW M aTOMHBIMU KPUCTA/INIMYECKMMU PeLLETKaMM.
MeTannnyeckad cBA3b. MeTannMyeckas KpUCTaIIMYecKad peLleTka WU
MEeTa/INYECKas XMMNYeCKas CBsi3b. PU3MYECKMe CBONCTBA METAS/IOB.
ArperaTtHble COCTOSIHMS BELLECTB M BOAOPOAHAsA CBA3b. TBepfoe, XXUAKOoe U
rasoobpasHoe COCTOAHMA BeLLeCTB. [epexos BellecTsa U3 OAHOr0 arperatHoro
COCTOSIHWA B Apyroe. BogopogHas cBsi3b.

UncTble BellecTBa M cMecu. [MOHATME O CMecu BellecTB. [TOMOreHHble U
reteporeHHble cmecu. CocTtaB cmeceil: 00beMHas M Maccosas [0/
KOMIMOHEHTOB CMECK, MaccoBas A0/1si MpUMeceid. ucnepcHble CUCTEMbI.

(1) c. 44-65.

NabopatopHas pabota Ne 1. CtpoeHne atomoB. MogenmposaHue
KPUCTI/IMYECKMX PELLETOK HEOpraHNYeCKnX COeAMHEHNIA.

CamocTosTenibHas pa6ota Ne 3. CocTaBuTb Tabnuuy «ncnepcHble CUCTEMBI.

Tema 1.4
Boga. PacTtBopbl.
DNeKTponnTmnYeckas

CofiepXaHue y4e6GHOro Matepuana

Boga Kak pacTBopuTeNb. PacTBOPMMOCTb  BellecTB.  HacblleHHble,
HEHACbILLEHHbIe, MEPeChILLEHHbIE PACTBOPbl. 3aBMCMMOCTb PacTBOPUMOCTU
rasoB, XWAKOCTEN W TBepAblX BELIECTB OT pas/MuHbiX (hakTopoB. MaccoBas

(1) c. 65-71.
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anccoLlmaums.,

[0/ PaCTBOPEHHOr 0 BELLEeCTBa.

OneKTponMTMYeCKas  Auccoumaums.  ONeKTPONUTbl U HE3INEKTPONUTLI.
MexaHu3Mbl 3NeKTPONNTUYECKOA Anccoumalmn Ans BeWeCTB C Pas/IMyHbIMM
TUNamMM XMMWUYECKOI CBA3W. MapaTMpoBaHHble U HErMapPaTMPOBaHHbIE UOHbI.
CTeneHb 3MeKTPONMTUYECKOM anccoumaumn. CunbHble U cnabble 3N1eKTPONUTSI.
OCHOBHble MOMOXEHMSI TEOPUN 3MEKTPOIMTUYECKON Anccoumaummn. KucnoTbl,
OCHOBaHMS W COMN KaK 3N1eKTPONTI.

MpakTuyeckas pa6oTa Ne 1. MpuUroToBneHne pacTBopa 3afaHHON KOHLEHTpaLWM.

CamocTosATenbHass pabota Ne 4. PedepaT «BKnag OTEYECTBEHHbIX YYEHbIX B
pasBUTME TEOPUM INEKTPONUTUYECKOW ANCCOLMALAN».

Tema 1.5
Knaccngpmkaums
HeopraHM4ecKnx
COEAVIHEHNI N NX
CBOWCTBA.

CofiepxaHue y4e6GHOro Matepuana

Kuncnotbl 1 nx ceoiicTBa. KUCNOTbI Kak 3M1eKTPONUTLI, UX Knaccupumkaums no
pas/IMyHbIM Npu3HakaMm. XWMUYecKue CBOWCTBA KWUCMOT B CBETE Teopuu
3NEKTPOSIUTUYECKOIA Auccoumaumm. OcobeHHOCTH B3aVMOAeNCcTBUA
KOHLEHTPMPOBAaHHOW CEpPHOM W a30THOM KMUCNOT ¢ MeTasiaMu. OCHOBHble
Croco6bl MNONYyYeHNS KUCOTbI.

OcHoBaHUA 1 nx ceoiicTBa. OCHOBaHUA Kak 3/IEKTPONNTLI, UX KacCuiuKaums
Mo pas/iMyHbIM NpU3Hakam. X1MMUYECKMe CBOMCTBA OCHOBaHWIA B CBETE TeOpPUM
3NEKTPO/IMTMNYECKOW  Auccoumaumnn. PasnoxeHre HepacTBOPMMbIX B BOAe
OCHOBaHWiA. OCHOBHbIE CMOCOObI NOyYeHNsi OCHOBAHWIA.

Conn n unx ceoilctBa. Conn Kak 3nekTponmTbl. Conu cpefHue, KUC/ble W
OCHOBHble. XMMUWYECKM CBOWCTBA COMEN B CBETE TEOPUW 31EKTPOIUTUYECKOM
anccoumaumm. Cnocobbl NonyyeHus conei. Mmaponns conei.

Okemabl 1 ux ceolicTBa. Coneobpasylolime 1 Heconeobpasyrolime OKCUAbI.
OCHOBHble, aM()OTEpPHbIE W KUC/IOTHbIE OKCUAbl. 3aBMCMMOCTb XapakTepa
oKCufa OT CTeneHW OKUCIEeHUs 06pasylolero ero Metanna. XuUMUYecKue
CBOICTBA OKCUAO0B. onyYeHne OKCUAO0B.

(1) c. 71-95.

MpakTuyeckas paboTta Ne 2. M'mgponus conei.

CamocTosTenbHas pa6oTta Ne 5. Knaccudmkauus HeopraHU4YeCKMX COeiMHEHWIA.

Tema 1.6

XNMnyecKue peakuuu.

CofiepxaHue yue6GHOro Matepuana

2-3

Knaccnmkaums XMMMUYECKNX peakumin. Peakummn COefvHeHWs, pasfioXeHus,
3amelleHuns, oomeHa. KatanmTtuyeckme peakuun. Obpatumble ¥ HeobpaTiMble
peakunn. [OMOreHHble W TeTeporeHHble peakuun. IK30TepMUYECK/Ee 1
3HAOTEpPMUYECKME peakuun. TennoBon 3MMEKT XMMUYECKUX  peakuui.
TepMOX1MUYECKMe YpaBHEHMS.

OKUCNNTE/IbHO-BOCCTAHOBUTE/bHbIE peakumm. CTeneHb  OKMUC/IEHWS.

(1) ¢.95-114.
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Okucnntens WM BOCCTaHOB/eHWe. BoccTaHoBUTENb W OKUcneHue. Metopg
3NeKTPOHHOro 6anaHca AN COCTaBNEHMS  YPaBHEHWIA  OKWUCNUTENbHO-
BOCCTaHOBUTE/bHbIX PeaKLii.

CKOpOCTb XUMMYECKMX peakumnii. MOoHSATNE O CKOPOCTU XMMUYECKMX PeakLuid.
3aBMCMMOCTb CKOPOCTM XUMWYECKUX pPeakUuuin 0T pasinyHbIX (HaKTOpPOB:
npupoabl  pearvpyrolmMx BeELWEeCTB, WX KOHLEHTpauuwn, Temnepartypsbl,
NOBEPXHOCTU CONMPUKOCHOBEHMA N NCMNOb30BaHNA KaTan3aTopos.
O6paTUMOCTb XMMMWYECKMX peakumin. ObpaTvMble U HeobpaTMMble peakuuu.
XUMMNYECKOEe PaBHOBECKE N CrIOCOObI €0 CMELLEHNS.

MTorosoe TecTupoBaHue no temam 1.1 -1.6

2

MakcumManbHada Harpyska: 364
Ob6#3aTenbHasa Harpyska —364

TeopeTnyeckne 3aHATUA — 304
MpakTnyeckas pabota - 4y
JabopaTopHaspaboTa-24

BTopoii cemecTp 42
CofepxaHve y4yebHOro matepuana 4 2-3
Tema 1.7 MeTannbl. OCOBEHHOCTU CTPOEHUS aTOMOB M KpUCTaioB. Pusmyeckme (1) c. 114-167.
MeTannkl 1 HemeTan . cBoicTBa MeTasinoB. Knaccuukaums MeTaioB MO Pas/iMyHbIM NpU3HaKam.
XMMUYecKne CBOMCTBA META/INIOB. JNEKTPOXUMUYECKUIA PSAL  HanpsKeHWI
meTannos. Metannotepmus. O6Lme cnocobbl NonyYeHnst meTansios. MoHATHE
0 MeTalypruu. lMvupomeTannyprus, rMApPOMeTaNNyprus 7
anekTpomeTannyprud. Crnnasbl YepHble U LBETHbIE.
Hewmetannbl. OCOGEHHOCTM CTPOEHWs atomoB. HemeTansibl— npocTbie
BewlecTBa. 3aBMCMMOCTb  CBOWCTB  TalloreHOB OT WX [OJIOXKEHMS B
Mepuogmnueckoin cucteme. OKUCNUTE/bHbIE U BOCCTaHOBUTE/IbHbIE CBOMCTBA
HemeTa//10B B 3aBMCMMOCTU oT  uX MONOXEeHUS B paLy
3/1IEKTPOOTPULIATENILHOCTMU.
CamocTosTenbHas paboTa Ne 6. MpeseHTaLms No Teme «HemeTan ibi». 2-3
CamocTtodTenbHas pabota Ne 7. pe3eHTaums rno teme « Metassbl».
Torosoe TeCcTMpoBaHue No 06LLer XMMUK. 2
Pa3pen 2. OpraHunyecKas XuMus. 36
Cofep)xaHue y4ebHOro Matepuana 4 2-3
Tema 2.1 MpeagmeT  opraHu4yeckom  xumun.  [pupoaHble,  WUCKYCCTBEHHblE U (1) c. 173-1809.

OCHOBHbIe NOHATUSA
OpraHNyYyecKom XMMmmnm n

CUHTETMYECKME OpraHnyeckune Belectesa. CpaBHeHMe OpraHNYecKMx BeLLECTB C
HeopraHNM4YeCKMMn.




Teopusi CTPOEHUS
OpraHny4yecKmnx
COEANHEHNIA.

BaneHTHOCTb. XMMWYeCKoe CTpPOeHWe KakK MOpsAAOK COefMHEeHUs aToMOB B
MO/EKY/Ibl MO Ba/IEHTHOCTMW.

Teopus CTPOEHUS OpraHUYeckMx coeauHeHnin A.M. bytnepoBa. OCHOBHble
MONOXEHNSA TEOpPUN XMUMWYECKOTO CTPOeHus. W3omepusas U U30Mepbl.
XvMunyeckue hopmysibl U MOLENN MOSIEKYN B OPraHNYeCcKOn XUMmn.
Knaccumkaumsa opraHuyeckux BellecTB.  Knaccuimkaums BeLlecTs  no
CTPOEHMIO YINepofHOr0 CKefleTa U HaMunMio  (OYHKLUMOHAIbHBIX  Tpynn.
Fomonorm n romonorua. Havana HomeHknatypbl IUPAC. Knaccugmkayms
peakLuii B OpraHM4ecKom Xummmn.

NabopatopHast pabota Ne2. CocTaBneHvWe MoAeneil MONEKYNn OpraHMYeckKux 2-3
COEIMHEHWIN 1 N3yYeHne CTPOEHNS aTOMOB YI/1eBOA0POLOB.
CamocTosTesibHas paboTa Ne8. PelleHWe ynpaxXHEHWUIA MO COCTaBIEHUIO (HOPMY/I 2-3
YrN1eBo40POA0B.
Cofep>xaHue y4ebHOro Matepumana: 2-3
Tema 2.2 Yrnesogopoabl ANKaHbl: TOMOSIOTUYECKUIA psAd, W30Mepusi M HOMEHK/aTypa  a/ikaHoB. (1) c. 189-244.
N UX NPUPOLHBbIE XVMMUYecKune CBOMCTBA a/ikaHOB. MpuMeHeHWe ankaHoB Ha OCHOBE CBOWCTB.
NCTOYHUKMN. ATWneH, ero nosyyeHne. TOMONOrMYeCKUA psfd, M30Mepus, HOMeHKnatypa
a/IKeHOB. XMMUYECKME CBOMCTBA 3TUNeHa. [pUMEHEHMe 3TU/IeHa Ha OCHOBE
CBOIACTB.
MoHATME O p[AMeHax Kak YrneBofopojax C ABYMS ABOWHBLIMU  CBS3AMU.
ConpsbkeHHble neHbl. XMMUYecKue cBoicTBa 6yTagueHa-1,3 M uU30npeHa.
HaTypa/ibHbIl 1 CUHTETUYECKME Kay4uyKU. Pe3nHa.
AueTunneH. XMMUYECKMe CBOWCTBA aleTuneHa. puMMeHeHMe aueTuneHa Ha
OCHOBe CBOWCTB. MeXKnaccoBas N30Mepus C a/ikafueHamm,
BeH3on. Xumuueckne csoictBa 6eH3ona. [MpumeHeHne GeH30/1a Ha OCHOBE
CBOIACTB.
MpupoAHbIA ras: cocTas, NPMMeHeHWe B KadecTse Tonamea. Hedtb. CocTas v
nepepaboTKa HepTw. MeperoHka HepTn. HedTenpoayKTbl.
MpakTnueckas pa6oTaNe3. PelleHMe YMNpPaXHEHUWA W 3agady  no  Teme 2
«YTNeBOA0POAbI».
CamocTosTenbHaspaboTaNe9. BuptyansHoe MOZeNnpoBaHune MOEKY/ 2-3
YrNeBoA0POL.
CamocTosTenibHas pa6ota Ne 10. CocTas/nieHue Tabnunubl «YT1eBOAOPOLbI».
CamocTosATenbHad pa6ota Nell. Pethepar «McTopus OTKPbITUA M pa3paboTKu
ra3oBbIX 1 HEPTAHbIX MECTOPOXEHUI B POCCMInCKOn Pefepaunm».
CofepxaHve y4yebHOro matepuana 2-3
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Tema 2.3
Kwvcnopogacogepxatine
opraHu4eckue
COoeIMHEHMA.

CnupTbl. MonyyeHune ataHona. mMApoKcUbHas rpynna Kak PyHKUMOHabHas.
MoHsATME O npefenbHbIX OAHOATOMHbIX CnMpTax. XWMWUYeCKue CBOMCTBA
aTaHoNa. AJIKOrosiM3m, ero nocneacTems 1 npegynpexmaeHue.

[MvuepvH Kak MpeacTaBUTe/lb  MHOrOATOMHbIX CMMPTOB. KayecTBeHHas
peakLus Ha MHOroaToOMHbIe CUPTbI. MpYMeHeHWe rnLeprHa.

®eHon. Pur3MYecKne M XMMUYECKMe CBOICTBa (heHoNa. B3avMHOe BMsiHWE
aTOMOB B MOJieKynie (PeHona: B3aMMOfENCTBME C TMAPOKCUAOM HATpuUs W
a30THOW KMCNOTOW. MprMeHeHWe (heHoa Ha OCHOBE CBOMCTB.

Anbgerngbl.  TMoHATME 006 anbgernpax. AsbjernmgHas  rpynna  Kak
(hyHKUMOHanbHas. Popmanbherns v ero csoictea MonyyveHne anbernos
OKWC/MIEHNEM COOTBETCTBYHOLMX CMMPTOB. lpuMeHeHMe dopMaibiernga Ha
OCHOBE ero CBOWCTB.

KapboHoBble KucnoTbl. MoHATUE O KapOOHOBbLIX Kucnotax. KapbokcuibHas
rpynna Kak  (yHKUMOHaNbHas.  [OMOMOTMYECKUin  psg  NpefenbHbIX
OAHOOCHOBHbIX  KapboHOBbLIX KMC/OT. [loflydeHne KapOOHOBbLIX — KMC/IOT
OKMC/IeHVeM  anbAerngoB.  XUMWYECKMe CBOMCTBA  YKCYCHOW  KWUCMOTbI.
MpYMeHeHMe YKCYCHOW KWCNOTbl Ha OCHOBE CBOWMCTB. BbIClUME >XUPHbIE
KUCNOTbI Ha NpyYMepe NabMUTUHOBOM M CTeapUHOBOM.

CnoxHble agupbl M Xupbl. TlonyyeHWe CNOXHbLIX 3(MPOB  peakuuel
atepudmkaumm. CrioxHble aupbl B MpUpPoAe, MX 3HayeHuwe. [pumeHeHue
CNOXHbIX 3()MPOB Ha OCHOBE CBOWCTB. JKMpPbl Kak CNOXHble 3(hu1pbl.
Knaccugukanms XmpoB. XUMUYeCKUe CBOWCTBA XXMPOB. MNpUMEHEHMe XMPOB
Ha OCHOBe CBOWCTB. Mbina.

Yrnesogpl. YrneBogbl, WX Krnaccugukaumsa. [10Ko3a —  BEWecTso ¢
[IBOVICTBEHHOM (hYHKLMEN — anbaernaocnupT. XMMUYECKME CBOMCTBA I/H0KO3bI.
MprMeHeHWe TNI0KO03bl HA OCHOBE CBOWCTB.

3HayeHWe YrNeBOLOB B XMBOW MNPUPOAE W XXM3HU 4YenoBeka. lMoHATVME O
peakuusx MoSIMKOHAEHCAUMM 1 rMaponmnsa Ha npumepe B3anMOnpeBpaLyeHuii:
I110K03a ——> Mnosimcaxapug,

(1) c. 244-191.

OpraH14YeckKre CoeMHEHUS».
CamoctoatenibHaa pabota Nel3. CocrtaBneHue obobujarowiein  Tabnuubl
«Kuncnopogcogepxalme coeUHEHNS».

CamocTosATenbHass pab6ota Ne 14. CocTaBneHue Ccxembl  «CUHTETMYECKME

MpakTuyeckas pabota Ned. PelleHve 3agad no teMe «Kucrnopogcogepxative 2
COEANHEHUSA».
CamocTosaTtenbHaspaboTaNel2.CocTtaBneHne kpocceopaa «Kucnopogcogepxatme 2-3
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motowyme cpeactea (CMC): LOCTOMHCTBA N HEQOCTATKU».

Tema 2.4. CopgepxxaHue y4ebHOro matepunana 6 2-3
AsoTcofepxalLime MoHATMEe 06 amMuHax. ANMpaTUyYecKne amuHbl, KX Knaccupukauma wu (1) c. 296-311
OpraHn4eckune HOMeHKNatypa. AHW/VMH, KaK OpraHM4eckoe OCHOBaHWe. MprvMeHeHwe
coeaviHeHus. [onmmepsl. aHWIMHAa Ha  OCHOBE  CBOMCTB.  AMWHOKMUCIOTBI  KakK  aM(OTepHble
ANDYHKUMOHAbHBIE  OpraHUYecKkMe CoeAuHeHus.  XMMUYeCcKue CBOMCTBA
amyvHoKMcNoT. enTuaHas cBasb U nonmnenTuibl. NpumMeHeHVe aMUHOKUCNOT
Ha OCHOBE CBOIACTB.
Benku, CTpyKTypbl 6e/1KOB. XMMUYECKIME CBOMCTBA GE/TKOB.
MnacTmaccbl.  TepMonnacTUYHble U TepMOPeaKTVBHbIE  M/ACTMAcCChI.
[MpeactaBuTenu nnacTmacc.
BonokHa, wux  Knaccugmkaums.  TlonyyeHwe  BOMOKOH.  OTAeflbHble
NpesCcTaBUTeNM XUMUYECKNX BOIOKOH.
CamocTtosTenbHaspaboTaNel5. Tect «A30TCcofepXaLlne opraHuyeckue 2
COeLIUHEHNS».
ATOroBoe TeCTMpoOBaHNe N0 OPraHUYeCKONn XUMUW. 2
AnhhepeHuUpoBaHHbIN 3a4eT 2
WToro no gucumnanHe 78

(Bcero)
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XAPAKTEPUCTUKA OCHOBHbIX BUAOB YUEBHOW AEATE/ILHOCTU

CTYOEHTOB
Copep>xaHue 06y4eHus XapaKTepucTKa 0OCHOBHbIX BU0B YUeOHON AeaTe/lbHOCTU
BaxkHelLume YMeHne [aBaTb OMpefe/ieHne U  OMepupoBaTb  CredyHLUMM

XUMUYECKUE MOHATUS | XUMUYECKMMM MOHATUAMM: BELLLECTBO, XUMUYECKMIA 3N1EMEHT, aToM,

MOJIEKYNa, OTHOCUTE/bHbIE aTOMHas U MOMEKYNAPHas Macchl, MOH,

annoTPoNUsA, N30TOMbI, XMMUYECKas CBA3b, 3MEKTPOOTPULIATENIbHOCTD,
BA/IEHTHOCTb, CTEMNEHb OKMUCNEHUS, MOJIb, MO/ISIPHAst Macca, MOMSIPHbINA
06beM ra3006pasHbIX BELIECTB, BEWECTBA MOJEKYNSPHOroO 1
HEMONEKY/IAPHOIO CTPOEHMS,, pPacTBOPbl, 3MEKTPONIUT U Heafek-
TPONWUT, 3NEKTPONMTUYECKAs AMccoumaums, OKUCIUTEb U BOCCTa-
HOBWTENb, OKWUC/MEHME W BOCCTAHOBMEHWME, TEM/IOBOM 3deKT peak-
LMK, CKOPOCTb XMMMNYECKON peakLum, KaTanms, XMMUYeCKoe paBHoO-

Becue, YrnepoaHblil CKeneT, (PyHKUMOHa/lbHas rpynna, U3oMepus,

FOMOJIOT S,
OCHOBHbIE 3aKOHbI ®opMynMpoBaHNe 3aKOHOB COXPAHEHMNSI MAcChl BELLIECTB W MOCTOSIH-
XVMUU CTBa COCTaBa BELIECTB. YCTAHOBKAa MPWUYMHHO-CNENCTBEHHON CBS3M

MeXAy COfepXXaHWeM 3TMX 3aKOHOB U HanucaHWeM XUMWYECKUX
(hopMyn ¥ ypaBHEHWiA. YCTaHOBKa 3BOJHOLMOHHON  CYLIHOCTU
MEHZENEEBCKOM W COBPEMEHHON (POPMYMPOBOK MEPUOANYECKOrO
3akoHa [.M.MeHgeneeBa. OObBSACHEHME  (PM3MYECKOr0  CMbICna
CUMBO/IMKN  NEPUOAMNYECKON  TabnuMubl  XUMWUYECKUX  3/1EMEHTOB
O.N.MeHpeneeBa (HOMEpOB 3neMeHTa, nNepuoga, Trpynnbl) W
YCTaHOBKa NPUYMHHO-CNEACTBEHHON CBA3N MeXAy CTPOeHMeM aToma
M 3aKOHOMEPHOCTSMW  W3MEHEHWs  CBOMCTB  3/IEMEHTOB U
06pa3oBaHHbIX UMW BELLECTB B Nepurogax 1 rpynnax. XapakrepucTuka
3/IEMEHTOB Ma/lbIX M OONbLIMX MEPUOAOB MO WX MOJIOXKEHUIO B
Mepuogunyeckoin cucteme O.1.MeHeneesa.

OCHOBHbIle Teopun YCTaHOBKa 3aBMCMMOCTU CBOWCTB XMMMWYECKUX BELLECTB OT CTpoe-

XUMUU HMA  aTOMOB  00pa3ylolUMX  UX  XUMWUYECKUX  3/IEMEHTOB.
XapaKTepuCTMKa BXKHEALLNX TUMNOB XMMUYECKNX CBSI3EM 1 OTHO-
CUTEeNbHOCTW 3TON Tunonornn. OOBLACHEHME 3aBUCMMOCTWU CBOWCTB
BELLECTB OT MX COCTaBa W CTPOEHWUS KPUCTaIMYECKUX PELLETOK.
dopMynMpoBKa OCHOBHbIX MOMOXEHUA TEOPUU 3NEKTPONUTUYECKON
auccouymaumMm Mo xapakTepucTuka B CBETe 3TOW Teopuu CBOWCTB
OCHOBHbIX K/1laCCOB HEOpPraHMYecKuUx COeAvHEHWIA. PopMynnpoBKa
OCHOBHbIX MOSIOXKEHWI TEOPUM XMMUYECKOTO CTPOEHNS OpraHNYecKmnx
COEAMHEHUI W XapaKTepuCTMKa B CBeTe 3TOW Teopunm CBOWMCTB
OCHOBHbIX KNacCOB OPraHNYeCcKnx COeANHEHNIA.

BaxkHeliLLve BellecTBa U | XapaKTepucTuKa cocTasa, CTPOEHUS, CBOMCTB, MOYYEHNS 1 NpUmMe-
MaTepuasibl HeHus BaxkHenwnx metannos (1A n Il A rpynn, antoMUHWS, Xene-
3a, @ B eCTeCTBEHHOHAY4YHOM NMpousie N HEKOTOPbIX d-3/1eMeHTOB)
M UX COeAMHEHWI. XapaKTepucTukKa cocTaBa, CTPOEHWS, CBOWCTB,
nonyyeHnst N npuMmeHeHns saxkHenwnx Hemetannos (VI A, VIIA,
VIA rpynn, a TaKke asorta v ocopa, yrnepoja uU KpemHus,
BOAOPOAA) M UX COeAMHEHWIA. XapaKTepUCTMKa COCTaBa, CTPOEHUS,
CBOWCTB, MNOMYYEHUS N MPUMEHEHUS  BaXKHEWLUMX  K/1acCoB
YrneBoA0pPOA0B (a/IKaHOB, LMK/I0a/1IKaHOB, a/IKeHOB, a/IKMHOB, apPEHOB)
M UX Hambonee 3HaYMMbIX B HapOLHOXO3AWCTBEHHOM MJlaHe
npegcraBuTeneidl.  AHasioTMYyHasa  XapaKTepUCTMKa  BaKHEMLINX




npeacTaBuTenell  LPYrMxX  KNacCoB  OPraHMYecKUX  COEAUHEHMWIA:
MeTaHo/la MU 3TaHONa, CNOXHbIX 3QMPOB, XMPOB, Mbl/, albLernios
(hopmanbgerngos 1 auetanbfernga),  KeToHoB  (aueToHa),
KapOOHOBbLIX KUCNOT (YKCYCHOM KWCOTbI, ANS eCTeCTBEHHOHAY4YHOro
npoguna NpeAcTaBUTENEn APYrUX KacCoB KMCNOT), MOHOCaxapuioB
(rnoko3bl), Amcaxapuaos (caxaposbl), nonmcaxapugos (Kpaxmana u
LIeN/0N03bl), aHWIMHA, aMWHOKUCIOT, OefiKOB, WCKYCCTBEHHBLIX W
CUHTETMYECKMX BO/IOKOH, Kay4yKOB, MiacTmacc.

XUMNYECKUI A3bIK U
CMMBOJ/IMKaA

cnonb3oBaHme B y4e6HON 1 NPothecCUOHaIbHON AeATeNbHOCTH
XUMUYECKNX TEPMUHOB 1 CUMBONNKN. Ha3BaHMe U3yYeHHbIX BELLECTB
No TPUBMABLHON UM MEXAYHApPOLHON HOMEHKNAType U OTpaXKeHue
coctaBa 9TUX COELMHEHWMIA C TMOMOLLbKD XUMUYECKUX  (HOpPMYII.
OTpaXeHVe XUMUYECKMX MPOLECCOB C MOMOLLBI0  YpaBHEHWI
XUMUYECKNX peaKLmniA.

XnMUyeckue peakumm

OGbsICHEHME CYLLIHOCTU XUMUYECKMX NpoLieccoB. Knaccudmkauus

XUMUYECKMX peakLuii Mo pa3fIMuHbIM NPU3HaKaM: Yncy 1 cocTaBy
MPOAYKTOB W peareHToB, Tenn0BoMy 3(eKTy, HanpasneHuto, dase,
HaMUMIO KaTasn3aTopa, M3MEHEHWIO CTENeHen OKUCIIEHNS 3NEMEH -
TOB, 06pa3yloLMX BELIECTBA. YCTaHOBKA MPU3HAKOB 06LLEro
Pa3/IMYHOrO B TWUMOMOTUM peakUWiA [ANs  HEeOpraHUYeckol U
OpraHnYeckoir xmmumn. Knaccuduuykaums BeLECTB U NPOLLECCoB
TOUKW 3PEHUS OKUC/IEHUS-BOCCTaHOBNEHMS. COCTaB/IEHME YPaBHEHWIA
peakuuil C MOMOLLbI0 METOAA 3MIEKTPOHHOro 6GanaHca. OGbsSCHeHWe
3aBMCMMOCTM  CKOPOCTM  XUMWYECKOW peakumMn W MOMOXKEHUS
XMMIYECKOro PaBHOBECKS OT Pas/iMuHbIX JaKTOPOB.

=

(@]

XUMUYecKui BbINO/HEHME XMMMUYECKOTO 3KCMEPUMEHTA B NMO/IHOM COOTBETCTBUM

9KCMEPUMEHT C npasunamu 6esonacHocTn. HabnwogeHve, (ukcaums n onmucaHue
pe3y/nbTaToB NPOBEAEHHOr 0 3KCNEepUMEHTA.

Xunmunyeckas MpoBefeHNe caMOCTOATENIbHOMO MOUCKA XMMUYECKOW MH(opMaLImMm

NHhopmaLns C MCMNO/Ib30BaHMEM Pa3/INYHbIX UCTOYHWUKOB (Hay4YHO-NOMYNSAPHbIX
M3LaHWIA, KOMMbIOTEPHbIX 6a3  AaHHbIX, pecypcoB VIHTepHeTa).
cnonb3oBaHWe KOMMLIOTEPHBIX TEXHOMOMMA  And  06paboTku  ©
nepefayn XMMWYECKOW WH(opMauuy M ee NpeacTaBleHUs B pas-
JNYHbIX Popmax.

PacuyeTbl Mo YCTaHOBKa 3aBUCUMOCTY MeXY KauyeCTBEHHOM 1 KOIMYECTBEHHOM

XUMWNYECKUM hopmyiam
N ypaBHEHUAM

CTOPOHaMM XUMUYECKMX 06BEKTOB M MPOLIECCOB. PelleHne pacueTHbIX
3a/1a4 N0 XMMUYECKUM (hOpMY/am 1 YPaBHEHUSIM.

MpodunbHoe n
NpoMeccUoHaIbHO
3HauMMOe CofeprkaHune

OO6bACHEHME XMMUYECKMX ABNEHWI, NPOUCXOAALLMX B NPpUpPoE, ObITy
M Ha npomusBogctee. OnpefenieHne BO3MOXHOCTEN MNPOTeKaHUA
XUMUYECKNX MpPeBpaLleHnin B pasnyHbIX ycnosusx. CobnogeHune
MpaBun/1 3KOSIOrMYECKN FPaMOTHOMO NOBELEHMS B OKPY>KAtOLLEN Cpee.
OUEHKa BIUAHUSA XMMUYECKOTO 3arpssHeHNst OKPY)KatoLLein cpeabl

Ha OpraHu3m YenoBeka W [pyrue >ueble opraHu3mbl. CobntogeHne
npaBun 6e3onacHoOro o6paleHns € TFOpPHYMMU U TOKCUMYHBLIMU
BellecTBamu,  fabopatopHbiM  o6opygoBaHveMm.  loAroToBKa
pacTBOPOB 33/JaHHOM KOHLEHTpaLumn B BbITY 1 Ha MPOM3BO/CTBE.
KpuTnyeckas oueHKa [OCTOBEPHOCTU XUMMUYECKOW WH(opMaLuu,
NOCTYMaKLLEN 13 PasHbIX NCTOYHNKOB.
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3. YCNOBUA PEANTN3ALMN YUEBHOW ANCLIMMINHbBI
3.1. TpeboBaHMA K MMHMMa/IbHOMY MaTepuasibHO-TEXHUYECKOMY 06ecneUeHnto

Peanunzaums y4ebHON AMCUMNINHBI TPEOYeT Hanmumna y4ebHOro KabuHerTa.
O6opyaoBaHne y4ebHOro KabuHeTa:

- y4yebHas mebensb;

- paboyee MeCTO npenoaaBaTens;

- 0OCKa;

- KHVDKHbIW LKa;

- ayAnoBu3yasibHble CPeACcTBa — CXEMbl U PUCYHKM K NIEKLMSAM B BUeE CainfoBs v
3NIEKTPOHHbIX MPe3eHTaLuii;

- BUAeounibMbl 1 CD AWCKY C 3annCbio MPOrpaMMHbIX (DU1bMOB.

TexHMYecKme cpeacTaa 06yUeHms:
- KOMMbIOTEP;

3.2. Y4ebHO-MeTOAMYeCKOE 1 MHPOPMaLMOHHOE obecrneveHne 0byyeHNA

[MepeyeHb peKOMeHAYeMbIX Y4eOHbIX N3aaHWNiA, IHTEpPHET-PecypcoB
1. OcHoBHaa nuTepaTtypa

1. MabpuensH O.C., OctpoymoB W.I'. Xumus ans npogeccnin n crneyunanbHOCTeR
TEXHWUYECKOro npotuna:  Y4ebHWK Ana  CTyd. YYpeXxaeHuin cped. npod.
obpaszoBaHus. — M., 2020.

2.NabpuenaH O.C., Octpoymos W.I'., Cnagkos C.A., [OopoeeBa H.M.
MpakTUKyM: y4eb. nocobue Ana cTya. yyupexaeHuin cped. npod. obpasoBaHus. —
M., 2020.

3.'abpvenaH O.C., JibicoBa I.I". Xumud. TecTbl, 3a4a4n U yrnpakHeHUs: y4eo.
nocobue ans CTya. yupexaeHuin cpes. npod. obpasosaHmsa. — M., 2020.

2. NHTepHeT-pecypchl

ANeKTpPOHHbIe pecypcbl: PefepasibHbIA NopTan «Poccuiickoe 06pasoBaHme». dopma
fgoctyna: http://www.edu.ru

www.hemi.wallst.ru (Obpa3soBatefibHbI CalT A4/1 LWKOMIbHUKOB « XUMUSA»).
www.chem.msu.su (3n1eKTpoHHas 6MbMoTeKa No XMMnn).

www.enauki.ru (MHTepHeT-u3gaHue 4ns yunteneit «<ECTEeCTBEHHbIE HAYKM»).
www.1september.ru (MeToguueckas raserta «lepBoe CEHTAOPA»).

www.hvsh.ru (OKypHan «XrMus B LUKONE»).

WwWw.hij.ru (OKypHan «XnMmusi 1 XXU3Hb»).

www.chemistry-chemists.com (31eKTPOHHbIA XXYpHa/T «XUMUKN 1 XUMUS»).
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4. KOHTPO/1b M OLIEHKA PE3Y/IbTATOB OCBOEHUA YYEEHOW ANCLUNMNNHBI

KOHTpPONlb X OLUEHKa  pe3ynbTaToB

OCBOEHUA

y4yebHON  AMCUMMNIINHBI

OCYLLIECTB/IAETCA MpPenojaBaTesieM B MPOLecce MPOBEAEHUS MPAKTUYECKUX 3aHATUN,

nabopatopHbIX paboT, TecTUPOBaHUS,
NHANBUAYaNbHbIX 3aaHWiA, NPOEKTOB, UCCNeL0BaHUN.

a TaKXXe BbIMO/IHEHNA 06y‘-IaI-OLLI,I/IMI/ICF|

Pe3ynbTaTbl 06y4eHMs
(0CBOEHHbIE YMEHWSI, YCBOEHHbIe 3HaHNS)

dopMbl 1 METOAbI KOHTPONSA U
OLIEHKM pe3y/ibTaToB 06y4YeHNs

B pesynbTaTe OCBOEHMS AUCLMNAWHBLI CTYAEHT [0SDKEH
NPOAEMOHCTPUPOBaTL MNPEAMETHbIE Pe3y/NbTaTbl OCBOEHUS
y4e6HON ANCUMMINHBI «XUMUS»

Y1. Ha3biBaTb: M3y4eHHble BELLECTBA MO «TPUBUAILHON» UK
MeXZyHapOoAHO/ HOMEeHKNaTypam;

TeKyLMIA KOHTPOSb:

- YCTHbIA (OPOHTA/IbHbIN 1
MHAMBUAYaNbHBI 0Npoc.
TemMaTU4eCcKnin KOHTPONb:

- NPOBeJEHME MPaKTUYECKNX ©
nabopaTopHbIX PaborT.

Y2.0npeaensitb: BaNEHTHOCTb W CTEMNEHb OKWUCIEHUS XMUMNUECKNX
9/1EMEHTOB, TUM XMMWYECKOW CBSI3N B COEAMHEHWAX, 3apsaj MOHa,
MPOCTPAHCTBEHHOE CTPOEHWE MOMEKY/, TUM  KPUCTa/IMYEeCKOn
peLleTKn, XapakKTep Cpefdbl B BOAHbLIX pacTBOpax, OKUCUTENb U
BOCCTAHOBUTE/b, HanpaB/ieHWe CMeLLEHNs pPaBHOBECUS MO,
B/IMSAAHMEM  Pa3/IMYHbIX  (PAKTOPOB, M30MePbl W TOMOJIOrK,
MPUHALIEXHOCTb BELLECTB K PasHbIM KflaccaM HeopraHMyeckux v
OpraHMyecKnx COeAMHEHWI; TUMbl peakuMin B HeOpraHM4YecKom u
OpraHN4ecKon XmMmnu,;

TemaTnyecKnin KOHTPOb:

- NPOBeLeHMe NPaKTUYECKNX
paboT

Py6eXXHbIi KOHTPO/b:

- NpoBepKa N OUeHKa [0KNajoB,
pehepatos.

Y 3. XapakTepusoBatb: s-, p-, d-3N1EMEHTbI MO X MOMOXKEHMUIO B
Mepuognyeckoin cucteme O.. MeHaeneesa; o6LimMe XMMUYECKUE
CBOWCTBA  MET&1/I0B,  HEMETa//IoB,  OCHOBHbIX  K1accoB
HEOpraHWYeCKUX W OPraHWYecKUX COeAVHEHWUIA; CTPOoeHue W
CBOMCTBA OpPraHMYeCKnNX COeAMHEHWA;

TeKyLMin KOHTPOSIb:

- YCTHbIA (DPOHTA/IbHbIN U
VHAMBUAYaNbHbIN Onpoc.
TemaTnyecKnin KOHTPOb:

- NpoBefeHMe NabopaTopPHbIX
pabor.

Y4, O6bACHATb: 3aBUCUMOCTb CBOICTB XMMUYECKOTO 3/1EMEHTA W
06pa3oBaHHbIX MM BELLECTB OT MONOXKeHUs B [lepnognyeckoit
cucTteme O.. MeHpeneesa; 3aBMCUMOCTb CBOWCTB
HeopraHMYyecKnX BELLECTB OT WX COCTaBa W CTPOEHMA, MPUpPoAY
XMUMUYECKOIN CBA3M, 3aBUCMMOCTb CKOPOCTU XMMUYECKOW peakumm
OT  pa3IMuYHbIX  (haKTOPOB,  PEaKUMOHHOMW  CMOCOGHOCTM
OpraHNYecKnx CoeIMHEHNI OT CTPOEHUSI UX MOMEKYT;

TeKyLLMin KOHTPOSIb:

- YCTHbIA (DPOHTA/IbHbIN U
VHAMBUAYaNbHbIN Onpoc.
Py6eXXHblIi KOHTPO/b:

- NPOBEPKa 1 OLEeHKa pedepaTos,
npe3eHTaumin.

Y7.MpoBoanTb  pacyeTbl MO  XMMUYECKUM  hopMynam ¥
YPaBHEHMSM peakLuid;

TemMaTU4eCKnin KOHTPONb:
- NPOBeAEHME MPaKTUYECKNX
pabor.

Y5.0cyuecTBnath  CamMoCTOATENbHbIA  MOUCK  XUMUYECKOM
MHOPMALMN  C  WCMOMb30BAHUEM  Pa3/IMUHbIX  UCTOYHMKOB
(CNpaBoYHbIX, HAYYHbIX W  HAYYHO-TIONYNAPHLIX  U3AAHUIA,

KOMMNbIOTEPHbIX 6a3 faHHbIX, PECYpCcoB VIHTEpHETa); NCNOoNb30BaTh
KOMMbIOTEPHbIE  TEXHOMOMMWM  ANd  06paboTKM U nepefayu
XVUMUYECKON WH(OpMaLMn WM ee MNpPeLCcTaBleHnss B Pas/iNyHbIX
(hopmax;

TeKyLMIA KOHTPOSb:

- YCTHbIA (OPOHTA/IbHbIN 1
VHAMBUAYaNbHBIA 0Npoc.
Py6eXXHbIi KOHTPO/b:

- NPOBEpPKa N OLeHKa peepaTos,
npe3eHTaumi.
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Y8./cnonb3oBaTh  MPUOGPETEHHbIE  3HAHWS 1
MPaKTUYECKOW AeATENLHOCTM U MOBCEAHEBHO YXI3HM.

YMEHNA B

ATOroBbli KOHTPO/Ib -
AnhepeHUMPOBaHHbIN 3a4eT.

31. BaxkHeiluMe XUMUYECKME MOHSATUS, TEOPUM U 3aKOHbI
XUMUN.

TeKyLMA KOHTPOSb:
- YCTHbIA (OPOHTA/IbHbIN 1
VHAMBUAYaNbHbIV ONpoc.

OK 01. BbibupaTb cnocobbl pewleHns 3agad npodeccroHaIbHOM
NeaTeNlbHOCTU, NPUMEHUTENLHO K Pas/IMiHbIM KOHTEKCTaM.

TeKyLLUiA KOHTPOSb:
-No/AroToBKa KOHCMeKTa
-NoAroToBKa peepara.

OK 02. OcywecTBnsaTb NOUCK, aHAN3, UHTEPMpeTaLmio
nHhopMaL M1, He06X0AMMON ANS BbIMNOHEHNSA 3aaau
NpogeccMoHaIbHON AeATENbHOCTN.

TeKyLMA KOHTPOSb:

-KOHTPO/b BbINO/IHEHNS
WHAMBUAYANIbHBIX W TPYNMOBbIX
3afjaHuiA.

OK 03. TMnaHunpoBaTb 1 peann30BbIBaTb COGCTBEHHOE
MPOECCMOHA/IbHOE W JIMYHOCTHOE pasBUTKE.

TeKyLMA KOHTPOSb:

-KOHTPO/b BbINO/IHEHNS
WHAMBUAYANIbHBIX W TPYNMOBbIX
3afjaHWiA.

OK 04. PabotaTb B KO/MNeKTMBe W KOMaHAae, 3(h(heKTUBHO
B3aMMO/eNCTBOBATL C PYKOBOLCTBOM, KOJIIEraMun 1 KIIMEHTaMW.

TeKyLLMIA KOHTPOSb:

-KOHTPO/b BbIMNO/IHEHWS
VHAMBMAYANbHBIX W TPYMNMNoBbIX
3afaHuni.

OK 07. CogpeiicTBoBaTb COXPaHEHUIO OKpYXKatoLlel cpefabl,
PECYPCOCOEPEXEHNIO, 3(h(heKTNBHO QeiiCcTBOBATb B
Ype3BblYaNHbIX CUTYaLNSX.

TeKyLLUiA KOHTPOSb:
-Nno/AroToBKa
-NoAroToBKa pegepara.

KOHCMNEKTa

OK 08. Wcnonb3oBaTb cpefctsa (PU3MYECKOW Ky/bTypbl A1
COXpaHeHWs 1 YKpenjeHns  3[40poBbs B Mpouecce
npodeccroHabHOA [eATeNlbHOCTU 7 noaaepXaHus

HE06X0/VMOr0 YPOBHS (hM3MYECKOI NOArOTOBNEHHOCTM.

OK  09. Wcnosnb3oBaTb WH(OPMaLMOHHbIE TEXHONOTUA B
npogeccroHabHON AesTeNbHOCTY.

TeKyL 1A KOHTPOSb:

-KOHTPO/1b BbIMNO/HEHWS
VHAMBUAYANbHbIX U FPYNNOBbLIX
3afjaHWiA.
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