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1. HEJHU U 3AJIAYH JTUCIHUTIIINHBI

1.1. Heau AuCHUILIHHBI

dopMupoBaHue y O0OyYaroOIIUXCs KOMIICTCHIIMM, 3aKIIOYAIOIIUXCSA B
CIIOCOOHOCTH  HCIIOJIb30BaTh OCHOBHBIC 3aKOHBI M  IIOHATHUS XHMHH B
po(eCcCHOHABHON JIEATeTbHOCTH, OCYIICCTBIIATh MOUCK, KPUTHYSCKHA aHAIU3 M
CUHTE3 HWHGOPMAIMK, MPUMEHATH CCTCCTBEHHOHAYYHBIC 3HAHUS W CHUCTECMHBIH
MOJXOJM IS PpEHICHUS TIOCTaBJICHHBIX XHMHYECKHX 3aJad, CBS3aHHBIX C
pa3pabOTKOM, MIPOCKTUPOBAHKEM, KOHCTPYUPOBAHUEM, TEXHOJIOTHUSIMH
MIPOU3BOICTBA M DKCIUTyaTallud OMOTEXHUYECKUX CUCTEM.

1.2. 3agauyu 0CBOCHHUS TUCIUIIINHBI
OBnajieHHEe TEOPETUYECKUMU 3HAHUSMHU O CTPOCHHUS aTOMa, XUMHYECKHUX

CBOMCTBAaxX JJIEMEHTOB U MX COCIWHEHUM IEPUOAUYECKON cHCTEMbl MeHaeneesa,
TUIIOB XUMHUYECKOW CBSI3M B COCAMHEHUAX M THUIIOB MEXKMOJEKYJIIPHBIX
B3aUMOJEHUCTBUI; U3YYECHHUE 3aKOHOB TEPMOJMHAMUKU U KUHETUKH IS PELICHUS
BOIIPOCA O BO3MOYKHOCTH OCYIICCTBICHHUS XHWMMUYECKHUX PEAKUHUW B 3aJaHHBIX
YCJHOBUSX; OBJIAJICHUE METOJIAMH PEIICHHS] XUMUYECKHX 3a1a4.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII
Juctnpmianaa «XUMHUS» OTHOCHUTCS K JUCIUIUIMHAM O0O0S3aTEIbHOM YacTH
osoka b1.

3. HEPEYEHD IINTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110
JUCHUIIVIMHE

[Tpouiecc m3ydeHus IUCHUIUIMHBI «XHUMHS» HaAIpaBlieH Ha (opMHpOBaHHE
CIEAYIOIMNX KOMIIETCHIIUH:

VYK-1 - CnocobeH ocCymiecTBIATh MOWUCK, KPUTHUYECKUN aHAIU3 W CUHTE3
UHpOpMaIUH, TPUMEHATH CUCTEMHBIN MMOAXO0/ Ui PEIIEHUs TOCTABJICHHBIX 33134

OIIK-1 - Cnoco0OeH NMpUMEHATh €CTECTBEHHOHAYUYHbIE U OOLIEMH)KEHEPHbIE
3HAHUS, METOAbl MATEMAaTUYECKOrO aHaliu3a M MOJAEIUPOBAHUS B HH)KEHEPHOMN
NEeSATEIBbHOCTH, CBA3aHHOM ¢ pa3pabOTKOM, MPOEKTUPOBAHUEM, KOHCTPYUPOBAHHUEM,
TEXHOJIOTUSMH MPOU3BOJICTBA U IKCILTyaTallMM OMOTEXHUYECKUX CUCTEM

PesynbTaTsl 00y4eHusi, XapaKTepu3ywouue

Komnerenuus
chopMUPOBAHHOCTH KOMIIETEHIIUH

VK-1 3HATh UCTOYHUKH HAYYHO-TEXHHUYECKON U CTIPAaBOYHON HH(POPMAIIH
B 00JIaCTH XUMHUU

YMmerh OCYHICCTBJIATL IIOUCK, KpI/ITI/I‘{eCKI/Iﬁ aHajin3 MW CHHTE3
I/IH(bepMaI_[I/II/I, MPUMCHATH CHCTEMHBIH noaxoa MJjA PpCUHICHUA
ITOCTABJICHHBIX XMMHUYCCKUX 3aJJa4

B.]'la)]eTb HaBBIKAMHU HpI/IMeHeHI/Iﬂ Hay‘-IHO'TeXHPILIeCKOﬁ nu
CTIpaBOYHOU WHGOPMAIIMH ISl PEIICHHSI TTOCTABJICHHBIX XUMHUYECKUX
3a7a4

OIIK-1 3HaTh OCHOBHBIE TEOPETHUUYECKUE MPEACTABICHUS O CTPOEHUU aTOMa,
MOJIEKYJIbI, BEMIECTBA, O MPUPOJAE XUMHUUYECKON CBA3U B MOJIEKYJaX,
3aBUCUMOCTh XHMHYECKHX CBOMCTB BEIIECTB OT HX CTPOECHHS,
XAMHYECKYIO TEPMOJMHAMUKY U KUHETHUKY, pacTBOpHI,




JIEKTPOXUMHUYECKHUE u bU3NKO—XUMUYECKHE
HCTOJIb3yeMble TPOPECCHOHATHLHOMN IS TEIBHOCTH.

MTPOIIECCHI,

YMeTb aHanM3upoOBaTh U MPUMEHSTh XUMUYECKHE 3aKOHBI IS
pelIeHusT TEOPETUYECKUX 3a/lay; HaXOAUTh B3aUMOCBA3b MEXKIY
MOJIO)KEHUEM DJIEMEHTOB B MEPUOJIUYECKON CUCTEME, MOJOKEHUEM
3JIEMEHTA B PsIIY HANPSKEHUN METaJIOB, TaOJIMIIE PACTBOPUMOCTH

BJIa[[eTb HaBbIKaMHU IIPUMCHCHUA METOAOB OSKCIICPUMCHTAJIIBHOI'O
HCCICAOBAHNA XUMUUCCKHUX NPOUCCCOB

4. O BEM U CLHUIIJIMHBI

OO0mast TpyTI0€MKOCTh TUCITUATIIUHBI « XUMHS COCTABIISIET 3 3.€.
Pacnipenenenne Tpy10€MKOCTH JUCHUIUIMHBI 110 BUAAM 3aHITUN

ouyHas popma o0OyueHust

. Bcero | Cemectpsbl

Buasl yueOoHOM paboThI 4ACOB >
AyIUTOpHBIE 3aHATHS (BCEro) 54 54
B Tom uucre:
Jlekuu 18 18
JlabopaTopnsbie padotsl (JIP) 36 36
CamocrosiTesibHas paboTa 54 54
Buapl mpoMeKyTOUYHON aTTeCTAIUMU - 3a4ET + +
OO61mas Tpy10€MKOCTb:
aKaJIEMUYECKHE Yachl 108 108
3a4.e]. 3 3

3a04Has popma 00y4eHust
. Bcero | Cemectpsl

Bunbr yue6HOM paboTh 4ACOB 4
AyAUTOPHBIE 3aHATHS (BCEro) 12 12
B Tom uucne:
Jlexmn 4 4
JlabopaTopusie padotsl (JIP) 8 8
CamocrosiTesibHas paboTa 92 92
Yacel Ha KOHTPOJIb 4 4
Bupl mpoMeKyTOUYHOM aTTecTaluy - 3a4€T + +
OO6mast Tpy10€MKOCTb:
aKaJIEeMUYECKHE YaChI 108 108
3a4.e/l. 3 3




5. COJAEP)KAHME JUCLUNIAHBI (MOLY.JIST)
pacnpeeeHne

5.1

Conep:xanue

pa3aejoB AUCHHUILIINHBI

TPYAOEMKOCTH 10 BUAaM 3aHSITHI

ouHasi gopma o0yueHust

H

Ne
/1

HamnmenoBaHue TeMbl

Coneprxkanue pasena

Jlekn

JIa0.
3aH.

CPC

Bcero,
yac

1

TeopeTnueckue OCHOBBI
XUMHH: OCHOBHBIC TTOHSTHS
U 3akoHbl xuMmuu. Kiaccel
HEOPTaHUYCCKUX
COETMHCHHUIM.

Beenenue B kypc xumun. Bzaumocss3p
XUMHH C IPYTHMH HayKamH. 3HadYeHUE
XUMUYECKUX 3HAHUM IS CTYJCHTOB,
CHCHUAIN3UPYIOIIUXCS B 00NacTH
(bnzukm HU3KHIX TeMIeparyp.
HcTouHMKM HAyYHO-TEXHUYECKOH U
CIPaBOYHON MH(OPMAIIUU IO XUMHU U
pabora ¢ HuMu. OCHOBHBIC MOHATHSA U
3aKOHBI XUMHH. Howmenxuarypa,
KJaccupuKanms, MOJTy4YeHUE u
XUMHUYECKHUE CBOMCTBA OKCHJIOB,
OCHOBAHMM, KUCJIOT U COJICH.

18

Crpoenue
MepUOIUICCKAs
3JICMEHTOB
Mennaeneena.

aToMa u
CcHuCTeéMa

LU

Snepnast monens atoma. JIBoiicTBeHHAs
OpUpOAa  3JEKTPOHA.  YpaBHEHUE
pénunarepa. BomHoBas  QyHKIMA
3JIEKTPOHA KsanToBbIe quca.
Knaccudukanus ANEKTPOHHBIX
COCTOSIHUM,  3JIEKTPOHHBIE  YPOBHH,
MOIYPOBHU U opOuTanu. Tpu npuHIMIa
pacmpenenieHiss B MHOTORJIEKTPOHHBIX
aTomax. ONeKTpOHHbIE u
ANEKTPOHOTpapUIECKHe (hopMyITBL.
[lepuonnueckast cucrema 3JIEMEHTOB
JAU. MenneneeBa U 3JIEKTPOHHAS
cTpyktypa  aromoB. CoBpeMeHHas
(dopmynupoBka NEPHUOANYECKOTO
3akoHa. [leproandeckn H3MEHsOIMECs
CBOICTBa aTOMOB 3JIEMEHTOB (aTOMHBIE
pazuycel, DSHEPrMM HOHH3ALMH |
CpoJICTBa K 3JIEKTPOHY,
JIEKTPOOTPULIATEIBHOCTD,
BaJICHTHOCTH). MI3MEeHEeHNE XMMIUIECKUX
CBOICTB 3JIEMEHTOB M UX COCIUHEHUH B
rpynmax 1 nepuojax

18

XUMHUYECKAs CBI3b.
Peakminu oxucieHus -
BOCCTAHOBJICHHS.

KBanToBO-MexaHUYeCKas
XUMHYECKOH CBS3U. Mopenn
I'eittnepa-JlonaoHa. KoBanentnas
CBSI3b C TO3UIIMHA METOJa BAJICHTHBIX
caeir (MBC), e€ xapakTepuCTHKH:
SHepruu o0pa3oBaHHS W  pa3pbiBa
CBSI3€H, MOJIIPHOCTh, HAMPABICHHOCTD,
KpaTHOCTh, HACHITIICHHOCTb.
I'mOpuansanust aTOMHBIX opOuTaneil.
JoHOp HO-aKUENTOPHBIA MEXaHU3M
00pa3oBaHMsT  KOBAJICHTHON  CBS3H.
BaneHTHOCTB € TOUKH

3penuss  MBC. HNonnas  cBs3b.
IIpencraBnenus 0 METOIE
MOJIEKYJSIpHBIX ~ opbOurtaneir (MMO).
Mertamnnueckast cBsizb. Bonopoanas

Teopus

18




CBS3b. Peakuun OKHUCIIEHUS
BOCCTAaHOBJICHUS:  MEXMOJIEKYJIIPHOE
OKHCJICHHUE- BOCCTaHOBJICHUE,
BHYTPUMOJIEKYJISIPHOE
OKHCJICHUE-BOCCTAHOBJICHHUE

OCHOBBI XUMHAYECKOH
TEPMOAMHAMUKH.

IlepBoiii  3aKOH  TEPMOJUHAMUKH.
PaBHOBecHBIE M 00paTHMbIE IPOLIECCHI.
3aBUCUMOCTb  TEIUIOBOTO  3ddeKTa
XUMHYECKON peakuuu oT
Temneparypsl. Pacu€rel  TEIIoBBIX
3¢ peKxToB

XUMUYECKUX peakuuii mo Tabnuuam
CTaHIAPTHBIX 3HA4YEHUH TEIIOT
o0pa3zoBaHUs BEIICCTB.
CaMonpou3BOJIBLHBIE u
HECaMOINPOU3BOJIbHBIE HPOLIECCHI.
Bropoii 3aK0H TEPMOJIUHAMUKH.
Ontponus. IlpuHnun  Bo3pacTaHus
SHTPOIIUU. OHTponus u
TEPMOIUHAMUYECKAS BEPOSITHOCTb.
XUMHYEecKoe  paBHOBecHE.  3aKOH
JIEUCTBYIOLIMX MAacC B TOMOTE€HHBIX U
reTepPOreHHbIX cucTeMax. BrwusHue
TEMIIEPaTyphl Ha XHUMHYECKOe
paBHOBECHE.

10

18

Kunetnka XUMHUYECKHUX
peaKLuid.

CkopocTh TOMOTEHHBIX u
IeTEPOreHHBIX XUMHUYECKHX PEaKLUH.
3aBUCUMOCTh CKOPOCTH PEAaKLHUU OT
KOHIIGHTPAllil peareHToB. BiwmsHue
TEMIIEPAaTypsl HAa CKOPOCTh PEAKIUH:
mpaBmwiio  Banrt-l'opda, ypaBHeHHE
Appenuyca. DHeprus  axKTHUBAIUH.
MexaHu3M  XMMUYECKHX  pEaKLuil.
CMelieHre XUMHUYECKOTO PaBHOBECHS
(mpunin Jle-lllatense).

10

18

JucnepcHbie CUCTEMBI.
PactBOpBHI.
DNEKTPOXUMUIECKHE
nporieccel. Ob1Ire CBOMCTBA
METaJIJIOB.

OO0mue CBOMCTBa PacTBOPOB: CIIOCOOBI
BBIPAXXCHHS KOHIIEHTPAIIUU PaCTBOPOB;
JIaBJICHUE HACBIIIICHHOT O napa
OMHAPHBIX PACTBOPORB (3aKOHBI Paysst u
I'enpu). OcmoTudeckoe JaBieHHE.
PactBopel  anextponuToB.  JIBOHHOI
3NEeKTpUUecKuil cioi. ["anpBaHnuecKue
3JIEMEHTBI. DJICKTPOIHbIC MOTCHIIUAIIBI
u ANEKTPOJIBIKYIITHE CHUTBL.
Onextponu3. Karomnple u aHOAHBIE
MIPOIIECCHI. 3aKOoHBI ®Dapages.
XUMHUYECKUE CBOMCTBA METAJJIOB:
B3aWMOJICHCTBUE C  HEMETaJUIAMH,
BOJIOM, meova- MH, COJISIMH,
KHUCJIOTAMHU.

10

18

HToro

18

36

54

108

3a04Has popma 00y4eHus

/1

HanmeHoBanne TeMbl

Conepxanue pasaena

Jlexig

JIab.
3aH.

CPC

Bceero,
4yac

Teoperuueckue OCHOBBI
XUMHHU:. OCHOBHBIC IIOHATHA

Beenenue B kypc xumun. BzanumocBs3p
XUMHH C IPYTMMH HayKamH. 3Ha4YeHHe

14

18




A 3aKOHBl xuMuHH. Kiacchel
HEOPTaHUICCKUX
COCTMHEHUH.

XUMUYECKUX 3HAHUM i1 CTYJCHTOB,
CTICITUATM3UPYIOMKUXCI B o0nacTu
(113637087 HHU3KHX TEMIIEpPaTYP.
HMCcTOYHUKM Hay4yHO-TEXHUYECKOM U
CIIPaBOYHON MHGOPMAIINH 1T0 XUMHH H
pabora ¢ HuMu. OCHOBHBIC MOHATHA U
3aKOHEI XHUMUU. Homenxknatypa,
KJIaCCU(pUKAITHS, MOJy4eHUE u
XAMHYECKHE CBOMCTBa OKCHJIOB,
OCHOBAHMI, KUCIIOT M COJICH.

Crpoenue aToma u
MePUOIUYCCKas cucrema
3JIEMEHTOB J.H.
Menneneena.

Snepnasg monens aroma. /J[BoricTBEHHas
Npupoja  JJEKTpPOHA.  YpaBHEHHUE
pénunrepa. BonHoBas  dyHKIMA
3JIEKTPOHA KBanToBsie YuUCIa.
Knaccuduxarus SIEKTPOHHBIX
COCTOSIHUM,  3JIEKTPOHHBIE  YPOBHH,
oAypoBHU U opouTtanu. Tpu mpuHIHIIa
pacrpeienieHdss B MHOTORJICKTPOHHBIX
aTomax. ONeKTpOHHbIE u
ANEKTPOHOTpapUIeCKHe (hopMyITBL.
ITepnonunueckast cucrema >JIEMEHTOB
JAU. Menneneesa U 3IEKTPOHHAS
cTpykrypa  aromMoB. CoBpeMeHHas
(hopmynmpoBka MEPUOIUYECKOTO
3akoHa. [lepuoanyecku U3MEHAOIHUECs
CBOWCTBa aTOMOB AJIEMEHTOB (aTOMHBIE
paguychl, OSHEPrud HOHHM3ALUU U
CpOJICTBA K 3JIEKTPOHY,
3IEKTPOOTPUIIATETLHOCTD,
BaJICHTHOCTH). MI3MeHeHne XUMUIECKIX
CBOICTB 2JIEMEHTOB U UX COCIMHCHUU B
TpyIax u mepuoaax

14

18

XUMHUYECKAs CBI3b.
Peakiiun
OKHCJIEHUS-BOCCTAHOBJICHHS.

KBanroBo-Mexanndeckas TEOpUst
XUMHYECKOU CBSI3U. Monens
I'efitnepa-JlongoHa. KoBanenTtuas
CBS3b C IIO3HMIMI METOJa BAJIEHTHEIX
ceazeilt (MBC), e€ xapakTepHUCTHKH:
SHepruu 00pa3oBaHHWS W  pa3pbiBa
CBSI3CH, MOJIIPHOCTh, HANPABJICHHOCTD,
KpPaTHOCTh, HACBHIIIIEHHOCTb.
l'uOpunnzanyss aTOMHBIX OpOUTAJeH.
JoHOpHO-aKIIENTOPHBIN MEXaHU3M
o0Opa3oBaHHMs  KOBQJICHTHOW  CBS3U.
BaneHTHOCTE ¢ TOUKH

3peanss  MBC. Honnass  cB#3b.
IIpencraBnenus 0 METOJIE
MOJIEKYJSIpHBIX ~ opOutaneii  (MMO).
Mertannuueckast cBsizb. Bogopoanas
CBSI3b. Peakmyn OKMCIIEHHS
BOCCTAHOBJICHHS:  MEKMOJIEKYIIIPHOES
OKHCIIEHHE- BOCCTaHOBJICHUE,
BHYTPUMOJIEKYJIIPHOE
OKHCIICHHE-BOCCTAHOBJICHHE

16

18

OCHOBEI XUMHUYECKOU
TEPMOJIUHAMUKHU.

[TepBorit 3aKOH TEPMOJMHAMUKH.
PaBHOBecHBIE U 0OpaTUMBIE TPOIIECCHI.
3aBHCUMOCTh  TemIoBOro  dddexra
XUMUYECKON peaxkuun oT

16

18




TeMrepaTypbl.  Pacdy€Tel  TEIIOBBIX
3pPEKTOB XUMHUYECKHX PEaKIHUH 110
TaOMUIAaM  CTAaHAAPTHBIX  3HAYCHHUU

TEIUIOT o0pazoBaHus BEIIECTB.
CamMorpon3BOIbHBIC u
HECaMOTIPOU3BOJILHBIE TIPOIIECCHI.

Bropoit 3aK0H TEPMOJIMHAMUKH.
Ourponus. [lpuHiun  Bo3pacTaHus

SHTPOIIHH. OHTpOTHSA u
TEPMOTUHAMUYECKAS BEPOSITHOCTb.
XuMHYECKOe  paBHOBECHE.  3aKOH

NEHCTBYIONINX Macc B TOMOTEHHBIX WU
TEeTEPOTCHHBIX  CHCTEMax. BimsHue

TEeMIIepaTypsl Ha XHUMUYECKOe
paBHOBECHE.

5 [Kunernka XuMHIeCKuX | CKOPOCTh TOMOTEHHBIX u

peaKLuid. FETEPOreHHbIX XUMUYECKUX PEaKIUil.

3aBUCUMOCTb CKOPOCTH PEaKLUUH OT
KOHIIGHTPAllil peareHToB. BrwmsHue
TeMIepaTypsl Ha CKOPOCTb PEaKIHH:
npaBwiio  Baurt-I'odpda, ypaBHeHue
AppeHuyca. OHeprus  axKTHUBAIUH.
MexaHu3M  XMMUYECKHUX  pPEaKLuil.
CmMmenieHue XHMHYECKOTO PaBHOBECHS
(mpunimn Jle-lllatense).

6 |ducnepcusie cucrembl.|O0IIMEe CBOICTBA PacTBOPOB: CIIOCOOBI
PacTBOpEI. BBIp)KEHHUsI KOHLEHTPALUN PacTBOPOB;
OIEeKTPOXUMUYECKUE JlaBJICHHE HaCBHIILIEHHOTO napa
nporecchl. O0IuMe cBoiicTBa|OMHAPHBIX PACTBOPOB (3aKOHBI Paysst u
METaJUIOB l'eapu). OcmoTudeckoe JaBIEHHE.
PactBopel  anextponuToB.  JIBOHHOI
3JIEKTpUUECKUH cllod. ['anbBaHHUECKHE
AJIEMEHTBI. DJIEKTPOJHBIEC TMOTCHIHAIBI - - 16 16
u 3JIEKTPOABIKYIINE CHJIBL.
Onexktponus. KaromHple W aHOTHBIC
TIPOLIECCHI. 3aKOHBI ®Dapagest.
XUMHUYECKHE CBOMCTBA METAJLIOB:
B3aMMOJEHCTBUE C  HEMEeTaJlIaMHu,
BOJIOM, mesoya- MH, COJISIMH,
KHCJIOTaMHU.

Hroro| 4 8 92 104

5.2 Ilepeyenb 1a0OPATOPHBIX PadoT
. OCHOBHBIC MOHATHS U 3aKOHBI XUMUHU.
. CTpoeHue aTomMa ¥ IEPUOINYECKAsA CUCTEMA DIIEMEHTOB.
. Peakuuu OKuCIIEHUSA-BOCCTAHOBIICHUS.
. TepmoxumMuuecKne N3MepeHUs
. TepMuueckasi ycToi4nBOCTh KapOOHATOB.
. CKOpOCTh XUMUYECKHUX PEAKIIUN. XUMHUUECKOE PAaBHOBECHE.
. Peakiium oOMeHa B pacTBOpax AJIEKTPOIUTOB. [ uaponaun3 conen
. DIIEKTPOXUMHUYECKUE MPOLECCHI.
9. OOmue cBoiicTBa MeTaIOB. OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIC
CBOIiCTBa U-3JIEMEHTOB.

00 ~NO WD &~ W —




6. IPUMEPHASA TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
B cooTBeTcTBMM ¢ y4YE€OHBIM IUJAHOM OCBOCHHE JUCIHILIAHBI HE
NpeIyCMaTPUBACT BBITIOJHEHHE KYpCOBOTO MPOEKTa (paboThl) WM KOHTPOJIHHOU
paboTHI.

7. OHEHOYHBIE MATEPUAJIbI IS IPOBEJAEHUSA
MMPOMEXXYTOUYHOM ATTECTAIIMA OBYYAIOIIIUXCS ITO
JAUCHUIIJIMHE

7.1. Onucanue noka3aresje 1 KpUTepueB OLCHUBAHUSI KOMIIETEHIIUI HA
Pa3JIMYHBIX 3Tanax ux GoOpMUPOBAHMS, ONIUCAHNE IKAJ OLlEHMBAHUA

7.1.1 JTan TeKkymero KOHTPOJIs

Pe3ynpTaThl TEKyHIEro KOHTPOJS 3HAHUHM M MEKCECCHOHHOW arTecTaluu
OLICHUBAIOTCS 110 CIEAYIOLIEH CUCTEME:

«aTTECTOBaH»;

«HE aTTECTOBaH».

Pe3yabTaThl 00y4yeHus,
Kommne- Kpurtepun
S— XapaKTepu3ymue oLeHUBARMS ATTecTOBaH He atTecToBan
c¢(h)opMHPOBAHHOCTH KOMIIETEHIINH
YK-1 3HaTh UCTOYHMKU|AKTHUBHas paboTa | Beimonnenue pabor B | Hesbinonunenne
Hay4YHO-TEXHUYECKOH U CIPABOYHOM|HA MPAKTUYECKUX U CPOK, paboT B CPOK,
nHpopManuy B 00J1IaCTH XUMHUH 11a00paTOPHBIX HPEeAYCMOTPEHHBIN B | IpeAyCMOTPEHHBIH
3aHATHAX paboumx mporpammax B paboumx
IIporpamMmax
Ymers OCYILECTBIIATh IIOMCK, | PemieHue Brinonnenue pador B | HebimonneHue
KPUTHYECKMH  aHalnW3 W CHUHTE3|CTaHJapTHBIX CPOK, padoT B CPOK,
nH}popManny, NMPUMEHATh CHCTEMHBIH [IPAKTHUECKUX MIPEyCMOTPEHHBIN B | IPEJyCMOTPEHHBIN
MOJXOA U PEUIeHUs IOCTAaBIICHHBIX |3a1a4 pabounx mporpammax B pabounx
XMMHYECKHX 33724 IIporpamMmax
Bnapners  HaBblkamMu — npuMeHeHus|Perienue Brmmonnenue pador B | HeBbimonaeHue
HAay4YHO-TEXHHYECKOH M CHPAaBOYHOM |IPHUKIAJHBIX 3a1ad CPOK, paboT B CpOK,
nHpopmannu JUIst peleHys |B KOHKPETHOH | MPeTyCMOTPEHHBIN B | IPEyCMOTPEHHBIN
MIOCTaBJIEHHBIX XUMUYECKHX 3a/1a4 HMpeIMETHON pabounx mporpammax B pabounx
obyacti IporpamMMax
OIIK-1 3HaTh OCHOBHBIE TeopeTHueckue |AKTuUBHas paboTa | Bermonnenue pador B | HeBbimonHeHne
MIPEJCTAaBICHUS O CTPOCHMM aToMa, |Ha MPAKTUYECKUX U CpOK, paboT B CPOK,
MOJIEKYJIBI, BEIECTBA, O MpUpPOE |1abopaTOpPHBIX HPEAYCMOTPEHHBIN B | IPeAyCMOTPEHHBIH
XMMHUYECKOH CBA3M B MOJIEKYNaX, |3aHATHIX pabouux mporpaMmax B paboumx
3aBHCUMOCTh XHMHUYECKHX CBOMCTB porpaMMax
BEILECTB oT ux CTpPOCHUS,
XMMHUYECKYI0  TEPMOAMHAMHKY H
KHHETHKY, pacTBOpEI,
UIEKTPOXUMHYECKHE U (pusmko—
XUMUYECKHE MIPOLECCHI,
HCTONb3yeMbIe
IpodeCcCHOHAIBLHOM esITeIbHOCTH
YMeTh aHanM3MpoOBaTh U NpUMEHATH |Perienue Brmmonnenue pador B | HebimonneHue
XMMHYECKHE 3aKOHbI JJI pEIIeHHs |CTaHIapTHBIX CPOK, pabor B cpoK,
TEOPETHYECKUX  3a/a4;  HaXOIUTh |IPAKTHYECKHUX MIPEIYCMOTPEHHBIN B | IPEIYCMOTPEHHBIN
B3aUMOCBSI3b  MEXIYy IOJIOXKEHUEM |3a/1a4 pabounx mporpamMmax B paboumx
JJIEMEHTOB B MIEPHUOTNIECKON porpaMMax
cHCTEME, IIOJIOKCHHEM 3JIEMEHTa B
PSRy HaNpPsDKEHUH METaJUIoB, TabnuIe
PacTBOPUMOCTH




Baagers MO/JICTTMPOBAaHUEM u |Pemenne Brinonnenue pador B | HeBbimonnenue
METOJlaMHU 9KCIIEPUMEHTAILHOTO [[IPUKIaAHBIX 3aja4 CPOK, pabor B cpok,
HCCIICIOBAHUS XUMHYECKHX |B KOHKPETHOH | IIPEAYCMOTPEHHBIH B | MPeXyCMOTPEHHBIN
NPOLIECCOB, HAaBBIKAMH INPUMEHEHUS |IPEeIMETHOMN pabouux mporpammax B pabo4mx
METOJIOB MaTeMaTHIecKoi obpaboTku |obmactn porpamMmax
pe3yIbTaToB.

7.1.2 JTan npoMeKyTOYHOr0 KOHTPOJISl 3HAHU

Pe3ynbrarhl NpoMeXyTOYHOTO KOHTPOJISl 3HAHUN OILICHUBAIOTCS B 2 CEMECTpE
U1 o4HOM (opMbl 00yueHus, 4 ceMmecTpe Ig 3a04HOM (POpPMBI OOyUEHHS 10
JIBYX0aJUIbHOU CUCTEME:

«3a4TECHO»

«HE 3a4TECHO»

Kommne-
TEeHIHS

Pe3yabTaThl 00yueHus,
XapakTepu3youue
copMHUPOBAHHOCTH

KOMITeTeHI[HH

Kpurtepun
OLlCHUBAHUSA

3auTeHo

He 3auTeno

YK-1

3HaTh HCTOYHUKU
HaYYHO-TEXHUIECKOH u
CIpaBOYHOH WHOpOpPMAUU B
00JIaCTH XUMUH

Tect

BrinmosiHeHHE TecTa HA
70-100%

BrinosHeHue MeHee

70%

YMeTh OCYIIECTBIATH TOUCK,
KPUTHYCCKUN aHAIIN3 U CHUHTE3
nHpOpMAaLNH, TIPUMEHSTh
CHCTEMHBIH IO IXO/T TSt
pemeHus ITOCTaBJICHHBIX
XUMUYECKHX 3aJ1a4

Pemenue
CTaHJApTHBIX
MPAaKTUIECKUX 33129

[IponemoncTpupoBa H
BEpPHBII X0 peIIeHus
B OOJIBIIMHCTBE 33124

3a/:[alm HC pCIICHBI

Baagernb
MIPUMEHEHHUS
Hay4HO-TEXHUYECKOMH 51
CIPaBOYHON WH(pOPMAIUK IS
pelieHus IIOCTaBJIEHHBIX
XUMHUYECKHUX 3a/1a4

HaBbIKaMU

Pemienue
MPUKJIAJHBIX 33724 B
KOHKPETHOU
peaMeTHO N
obyactu

IIponemoHcTpUpOBa H
BEPHBII XOJ pELICHUS
B OOJIBIIIMHCTBE 3a/1a4

3amaun He pelIeHsl

OIIK-1

3HaTh
TEOpEeTUIECKHE
MPEJCTaBICHAS O CTPOCHUH
aToMa, MOJICKYJIBI, BEIIeCTBa,
0 TIPUPOJEC XUMHUIECCKOH CBSI3U
B MOJEKYJIaX, 3aBUCUMOCTH
XUMHYECKIX CBOWCTB BEIICCTB
OT UX CTPOCHUS, XUMHUYECKYIO
TEPMOJMHAMUKY M KHHETHKY,
pacTBOpHI,
IIEKTPOXUMHUUECKUE u
(hU3NKO—XUMHUYECKHe
MIPOIIECCHI, HCTIONb3yeMBIe
npodeccnoHaTbHOMI
JIeSITeIIbHOCTH

OCHOBHBIC

Tect

BrimosiHeHHe TecTa HA
70-100%

BrinmosiHeHUE MeHee

70%

YMers  aHanmu3upoBaTh U
IPUMEHSTD XUMUYECKHE
3aKOHBI JuIs peleHus
TEOPETUYECKHUX 3a1ad4;
HaXOJUTh B3aUMOCBS3b MEXIY
MNOJIOXKEHUEM  JJIEMEHTOB B
NEPUOANUECKON CHCTEME,
MIOJIOXKECHHEM JIEMEHTA B Py
HaIpsDKEHUH METAIIOB,
TabJINIE PACTBOPUMOCTH

Pemenue
CTaHJApTHBIX
MPaKTUYECKUX 3a]a4

IIponeMoHcTpUpOBaH
BEPHBII X0/ pelIeHHs
B OOJIBIIMHCTBE 33134

3&[[&‘{1/1 HE pCUICHBI




Baamers MonenupoBanueM u |Pemenue [IponemoHcTpUpoOBaH | 3amaun He PEIICHBI
METOJaMU MPUKIIAIHBIX 33]1a4 B| BEPHBIN X0 PEIICHUS
SKCIEPUMEHTAIEHOTO KOHKPETHOH B OOJIBIIMHCTBE 3a/1a4
WCCIICIOBAaHUA ~ XHMHYECKUX [[IPEIMETHOM
TIPOIIECCOB, obacTi
HaBBIKAMU TIPUMEHECHHS
METOJ0B MaTeMaTH4eCKON
00pabOTKU pe3yIIbTaTOB.

7.2 IlpuMepHbIii NepevyeHb OLEHOYHBIX CPeICTB (THMOBbIE KOHTPOJIbHbIE
3aJaHus WIN HUHble MaTepHaJIbl, He00OX0AUMBbIe /1JIsl OLEHKH 3HAHMI, YMEHUId,
HABBIKOB U (MJIH) ONBITA AeATEJIbHOCTH)

7.2.1 IlpumepHblii nepeyeHb 3aJaHUI Il TOATOTOBKHM K TeCTUPOBAHUIO

1. B mepeune dopmyi kucaot: 1) HNO3 2) H,SO3 3) HBr 4) H3PO,4 5) HCI
YKQKUTE HOMEpPA TE€X, KOTOPBIE 00pa3yroT KUCIbIE COH. (2, 4)

2. YKaxure, B KAKOM U3 IIPUBEICHHBIX PAIOB

1) COy, SOy, Al,O4

2) CaO, N205, A|203

3) MgO, Zn0O, Al,0O3

4) CO, NOQ, FEzOg
BCE€ BEIIECTBA B3aUMOJICUCTBYIOT cO 1ieiouami. (1)

3. VKaxxuTe KBAaHTOBOE YKCIIO0: 1) riaBHOE 2) opOUTaIbHOE 3) MAarHUTHOE HITH
4) CcIUHOBOE, YPOBEHb KOTOPOTO B DJICKTPOHHOW O00O0JIOUKE aToMa OIpeAeiscT
AHEPreTUYECKU ypoBeHb. (1)

4. Jlnga aromMa ¢ DIEKTPOHHON (OPMyIOH BHEIIHHMX 3JIEKTPOHOB 45%4p!
YKaXXUTE aTOMHBIA HOMED demMeHTa. (31)

5. Kyna cmectutcs paBHoBecue peakimu 2NO+0,=2NO; B pesynbraTe
yBeJIMUeHUs B cucTteMe aaBieHus. (B ctopony npsimoit peakiyn)

6. Jlnsa oopatumoit peaknun CaCO3(k)<«>CaO(k)+COy(T); AH®= 177,5 xJIx
YKa)KUTE HamNpaBJieHUE cMelleHus paBHoBecus (1 - BieBo, 2 — BmpaBo, 3 - HE
CMEIIAEeTCs) MPU MOBBIIICHUH TeMIIEpaTyphl. (2 - BIPaBo)

7. HazoBuTe WCTOYHUKHU crpaBoyHOM WHMopmaruu no xumuu (CrnpaBOYHUK
XUMUKA, CIIPABOYHUK TEPMOJTUHAMUYECKUX BEITUYUH H JIp.)

8. Ompenenuth NOpSAKOBBIA HOMep B llepuoamyeckoil cucTeme 3JIEMEHTa,
UMEIOIIETO AJIEKTPOHHYIO CTPYKTYpY, BBIPAXKEHHYIO bopmyIoii:
1522522p®3s23p°3d34s2. (23)

9. K xakoMy TuIly XMMHUYECKOW CBSI3M OTHOCUTCS CBSI3b MEXKIY aTOMaMHu B
mosekynax: a) Kl, 6) Bry, B) meTamia Sn. (a- moHHas; 6- KoBaJ€HTHasl HETIOJIsIpHAas; B
-METaUTMIeCKast)

10. U3 kakux comeit PD(NO3),, Alx(SOs)s, CuSO4, AgNOs, ZnSO4- MeTamt
MoskeT ObITh BeITecHeH HuKeneM (PD(NO3),, CuSO4, AgNO;)

7.2.2 IllpumepHbIii NepevyeHb 3aIaHUI I PelIeHUs] CTAHAAPTHBIX 3a71a4

1. [Ipu oxucnenuu 2 T IByXBaJCHTHOTO MeTajia 00pa3oBaioch 2,8 T OKCHAA.
Onpenenure KOJIMYECTBO MPOB3aUMOJICHCTBOBABIIETO KHCJIOPOJAa U AaTOMHYIO
Maccy.

2. B o6patumoii peakiun 2SO,(1)+0(1)2SOs3(r) paBHOBECHE YCTAHOBHIIOCH




MIPH CIICTYIOIINUX KOHIIEHTpanusx BemecTB (Moub/n): [O2] = 0,3; [SO2] =0,7; [SOs] =
0,5. Beruncnure KOHCTaHTYy paBHOBecus peakiuu. (1,7)

3. Boiuucaute 37M€KTpOAHBIA MOTEHIMAN I[IMHKA, OMYIIEHHBIN B PacTBOp €ro
COJIU C aKTMBHOCTBIO HOHOB ZNy+ 0,001 moiw/a. (-0,85)

4. Uz 2,0 T #ABYyXBaJEHTHOIO MeTauila oOpaszoBajoch 2,8 T OKCHIA.
Onpenenure: YUCJIO aTOMOB B XUMHUUYECKOU (hopmyie okcuaa. (2)

5. Ilpu okucnennu 2,81 T kagMus nonydeHo 3,21 © okcuaa KaJaMusl.
Brruucnuth 3xBUBaneHT kaamusl. (56,2)

6. Berauciuts sxBuBaneHT HoSO4 B peakiusx oOMeHa, B pe3ysibTaTe KOTOPBIX
obpasyertcs: a) kucibie comrt MeHSO4; 6) Hopmanbabie conmn MeSOa. (a) 98, 6) 49)

7. HavanbHbIE KOHIICHTPAIIUN UCXOJHBIX BEIIECTB PEAKIINH, TIPOTEKAFOIICH IT0
ypaBHeHUI0 2NO+0,=2N0O; paBast NO=0.06 mons/n, O,=0,10 Mmomp/n1. Berancauts
koHnentparuu O, u NO,, korma NO craner paBabiM 0.04 monbs/m. (O,=- 0,01
Moub/1, NO2,=0,02 Momb/11.)

8. Bo ckombko pa3 yBETUYHUTCS CKOPOCTh XUMHYECKOW peakluud TMpu
noBeimieHun Temrneparypel oT 40 go 200 °C, mnpuHHMMasi TeMIlepaTypHBIil
K03 PHUIIUEHT CKOPOCTH peakiuu paBHbIM 2. (216 win 65536 pa3)

9. Bpumcnuth KOHCTaHTy paBHoBecusi K s oOpatumoi  peakiuu
CO+H;0=CO,+Hj, ecnu HayaiabHbIE€ KOHIICHTPALIMA HCXOJHBIX BEIICCTB PABHBI
CO= 0,10 monw/n, Hy0=0,40 mons/n, a B paBHOBecuu odOpazoBaioch CO, = 0,08
MoJib/i (1)

10. Berauciuts Tatp 0,1 H. pactBopa NacCl. (0,00585 r/mu )

7.2.3 IlpuMepHbIii epeveHb 3aJaHMIi 11 pellleHusI MPUKJIATHBIX 32124

1. CocTaBUTh 3JEKTPOHHBIE U 3JeKTporpaduyeckue (Hopmyibl yriiepoaa B
HOPMAJILHOM U BO30Y:KIE€HHOM COCTOSHUAX (... 252 2p? ; ... 251 2p?)

2. Ipu B3aumoneiictBuu SiF4 ¢ HF oOpasyetcst cuibaas H,SiFs, xoTopas
nucconuupyer Ha nonel H'' u SiF?. TloueMy He mpoTekaeT MomOOHAs peaKys
mexny CF* u F? Kakos tun rubpugusanuu AO Si B none SiFs?. (HeT BaleHTHBIX
opOuTaneii Ha BaleHTHOM ypoBHE; SP3d?)

3. Boruncnuth TemoBoi addekr peakiuu Si + 4HCI (I') — SiCly + 2H21 npu
298 K, eciu >HTANBIUKM 0Opa3oBaHKUs y4aCTHUKOB peakiuu paBHbl: AH%gg(HCI) =
-92,31 xJIx/Monb; AH%gs(SiCly) = -662,200 kJ{x/Momb. (-293 kJIx)

4. Bosmoskna i peaknus SiCly + H, — SiCl, +2HCI(T) npu 298K, eciu naHbt
TEPMOJAMHMHYCCKHE (DYHKIIUN YIYACTHHUKOB PEaKIINU:

BemmecTBo AH%gg 248 KJIx/Momb S%gg JIk/(Momb-K)

SiCl, -662,200 331,340

H, O 130,570

HCI () -92,31 186,786

SiCl, -163,06 281,495

(Peakus HEBO3MOXKHA)

5.VBenmuuurcs win ymeHbinutes saTporus peakuun SiCly(T) + 2Hy(T) —
Si(Ts) + 4HCI(I") ? BeiBox cienaTh, He BBIYUCIISIS W3MEHEHNE SHTPOIINU PEAKIIHH.
(YBenuuutcs)

6. BEIYUCIINTE UCXOMHYIO KOHIICHTPAITHIO TETPAXJIOPHIA KPEMHUS, €CIIHA TPU



HacTyrieHun paBHOBecusi peakiuu SIiClys + Hy, < SiCl, + 2HCI ycranoBuimch
koureHrpamuu: [SiCly] = 3 monw/a; [Hz] = 1 mons/i; [Hz] = 0,8 Mos/i . (3,4 Moiib/7)

7.Kak uaMeHuTcst ckopocTh mpsiMoii peakuuu SiH4 + Cl, — SiH3Cl + HCI,
eciIi 00bEM PEaKIIMOHHOTO COCY/la YBEIUYUTD B 2 pa3a: a) YMEHbIIUTCS B 2 pa3a; 0)
YMEHBIIUTCS B 4 paza B) Bo3pacTeT B 2 pa3a; I') Bo3pacTeT B 4 pa3a; (YMEHbIIUTCA B 4
paza)

8. 3ammcarp koHcTaHTy paBHOBecus peakiuu Si (TB)+ 4HCI (I') < SiCly (I)
+ 2H, (I') u onpenenuTh, KyJla CMECTUTCSI PaBHOBECHE IMPH YBEIMUYECHUU OOIIETO
nasnenus cucrtemsl? ( K= [SiCly] [H2]?/ [HCI]*; Bupaso)

9. Kakoe 13 nepeyncieHHbIX BO3ACHCTBUI NPUBEAET K U3MEHEHUIO 3HAYCHUS
KOHCTaHThl PAaBHOBECHUS XWMHMUECKUX PEAKIHM: a) H3MEHEHHE [aBjieHus; O)
M3MEHEHHE TEeMIEpPATyphl; B) 3aMEHA KaTaau3aTopa; I') U3MEHEHUE KOHIIEHTpAIIH
pearupyromnmx Bemects. (0)

10. Kakue mpouecchl MAYT HA KaTOAE W AHOJAE MPHU AIEKTPOJIUTHYECKOM
HAHECEHWW MEJIU Ha TUIACTUHBI KpeMHusi u3 pactBopa CuSO, ¢ MenHBIM aHOJOM?
(BOCCTaHOBIICHUE; OKUCIICHHUE)

7.2.4 IlpumepHbIii NepevyeHb BONPOCOB /I MOATOTOBKHU K 3a4eTy

1. OcHOBHbIE TOHSTHA XUMHUHU: aTOM, MOJIEKYJA, IMPOCTHIE U CIOKHbBIC
BEILIECTBA, OTHOCUTEIbHBIE ATOMHBIE U MOJIEKYJISIPHBIE MACCBhI, MOJIb, BAJICHTHOCTb,
HKBUBAJICHT.

2. OCHOBHBIE 3aKOHbl XHMHMH: 3aKOH TIOCTOSIHCTBA COCTaBa, 3aKOH
SKBUBAJICHTOB, 3aKOH

3. ABoraapo. Knaccel HEOpraHMYECKUX COCIUHEHUN: OKCHUIbI, OCHOBAHUS,
KHUCJIOTHI, COJIA (TTOJYyYEHHUS U CBONCTBA)

4. KBaHTOBO-MEXaHUYECKasi MOJIeJIb CTPOEHHUSI aToMa: OmbIThl Pesepdopra,
noctynarsl Teopun bopa, ee Hemocrarku. YpasHeHnue lllpennnrepa. KBanTtoBeie
YHCIIa: TIaBHOE, OpOUTATBLHOE, MATHUTHOE M CIIMHOBOE

5. PacnpeneneHue 3JIEKTPOHOB B MHOTOZJIEKTPOHHBIX aTroMax (TPUHIUII
MUHUMyMa JHepruu, npunnun [laymu, mnpaBuno XyHpaa). OIJIEKTPOHHBIE U
aniekTpoHorpaduyeckre Gopmyisl (S-p-d-f-amemeHTsI).

6. Ilepmonnueckuii 3akon J[.MI. MeHneneeBa W mnepuoguyeckas CHUCTEMA.
ITepuonnueckas cucrema .M. MenneneeBa B CBETE IPEACTABICHUM O CI0XKHOM
CTPOCHUU aToMa.

7. Ileproauuecku U3MEHSIOIINECS] CBOMCTBA JIEMEHTOB: SHEPTHUsl HOHU3AIUN
(MOHU3ALMOHHBIM MOTEHIINAN), CPOJICTBO K DJIEKTPOHY, JIEKTPOOTPHUIIATEIbHOCTD.
N3MeHeHne BaJIGHTHOCTHM B TIpynmax ¢ Iepuodax. MeTauiMuyeckue H
HEMETAJUIMYECKUE CBOMCTBA JJIEMEHTOB M WX COEIUHEHUH B IEPUOAUYECKOU
CUCTEME.

8. Xumwuueckas cBsi3b. COBpEMEHHBIE TMPEJICTABICHUS O MEXaHU3MeE
oOpa3oBaHMs. XUMHUYECKON CBsi3u. OCHOBHBIC TIOJIOKEHHUS METO/Ia BaJICHTHBIX
cemeit (MBC) u xapakTepuCTHKH KOBAJICHTHOM CBSI3U: DHEPrusi 00pa3oBaHUs,
DHEPTHUS pa3pbiBa CBS3H, JJIMHA CBSI3H, MOJIIPHOCThH CBSI3H, HAMPABIEHHOCTh CBSI3H,
HACBIIIEHHOCTD CBSI3H.

9. Tubpuamszanus aToMHBIX opbOurtanei. KpaTHpie cBs3u. 0, T —CBSI3W.
JIOHOPHOAKIENITOPHBIA MEXaHU3M O0pa30BaHUS KOBAJICHTHOMW CBS3U. BalleHTHOCTH



AJIEMEHTOB C TOUYKHU 3PEHUS METO/A BAJICHTHBIX CBS3EH.

10. Monnas cBsi3b. YcnoBusi 00pa3oBaHUs CBSI3M, OCOOEHHOCTH BEIIECTB C
MOHHBIM TUIIOM CBSI3H.

11. Meton monekymsipabix opOutaneit (MMO). Mertannudeckas CBA3b.
MexMOJeKyIIpHbIE B3aUMO/ICHCTBUSI. Bonoponnas CBSI3b.
KommnekcoobpaszoBanue.

12. OxHCIUTENBHO-BOCCTAHOBUTEINBHBIE TMpolecChl. CTENEHb OKHUCIEHUS.
OcHOBHBIE THIIbI peakuuii OKHCJIEHUS -BOCCTAHOBJICHHUS.
OKHCIIUTENEHO-BOCCTAHOBUTEIBHBIN 3KBUBAJICHT.

13. IlepBblil 3aKOH TEPMOJWHAMHMKH. BHYTpeHHSs SHEprus. OHTAJIBIHS.
TernnoeMKoCTbh, €€ 3aBUCUMOCTb OT TEMIEPATyphl. TEIIOTh XUM. peakui U 3aKOH
I'ecca, ero cieacTBue.

14. PaBHoBecue u oOpatumble mporecchl. (CaMONpPOU3BOJIBHBIE U
HECaMOIIPOU3BOJIBHBIE TIPOLECCHl. BTOpOH 3aKOH TEpPMOAWHAMUKH. OHTPOIIHS.
W3meHeHue SHTponuu B OOpaTMMOM U HeoOpaTUMoM mpoleccax. IlpunHumn
BO3pacTaHus SHTPOIIUU.

15. Tepmomunamuueckue norenuuansl (F, G). Kpurepuu Bo3MOKHOCTH
CaMONPOU3BOJIBHOTO IIPOLIECCA U PABHOBECHUS B 3aKPBITHIX CHCTEMAX.

16. Xumuueckoe paBHOBECHE. 3aKOH JEUCTBYHOIIMX Macc. KOHCTaHTBI
PaBHOBECHSI.

17.Bnusinue TeMneparypsl Ha XUMUYECKOE PABHOBECHE.

18. OOmme mNOHATHS O CKOPOCTHM XHMHUYECKMX peakiuid. CKopocTh
XUMUYECKON peakuuu. ['OMOreHHble, TIeTEepOreHHbIE CHUCTEMBI, 3aBHCHMOCTb
CKOPOCTH PEAKLUU OT TEMIEPATYpbl. DJHEPIHs aKTUBALIMH

19. VYpaBuenue Appenuyca. KarammszaTopbl. XMMHUECKOE pPABHOBECHE.
KoHcranTa paBHOBecHs: BIMSHUE U3MEHEHHUS] BHEIIHUX (PAaKTOPOB HA XMMHYECKOE
paBHoBecue. [Ipunnumn Jle Hlarense.

20. Knaccuduxkamnus u obmue cBoicTBa pacTBOpoB. CHOCOOBI BBIpAKEHUS
KOHIIEHTpalu pacTBOpoB. Teopus 0OpazoBaHUs pacTBOPOB.

21. PactBOopbl HE3MeKTpoauTOB. 3akoHbl Payns u ['enpu. IloBbiiienue
TEMIIEpaTypbl KUIIEHHUS U IMOHW)KEHHUE TeMmIlepaTypbl 3aMmep3aHus. OCMOTHYECKOE
nasiienne. 3akod Bant ['odda.

22.  PactBOphl  3JEKTPOJAUTOB.  (OCHOBHBIE  TIOJIOXKEHUS  TEOPUH
ANEKTPOIUTUYECKON TUCCOLUMALMU pAacTBOPOB AppeHuyca. [uccoumanus cosnei,
KHCJIOT, OCHOBAHUM.

23. CunbHble W cnabble dJeKTpoiauThl. Peakinuum oOMeHa B pacTBOpax
anexTpoauToB. KoHcTaHTa nucconuanuu ciaadblx 3JIEKTPOIUTOB. 3aKOH pa3BeeHUs
OcTBajpja.

24. IlpousBeneHune pacTBOPUMOCTH. LOHHOE TIPOU3BENECHUE  BOJBI.
Bonoponnslii mokazareins pH.

25. Tunmpomus coneit. 9. DnexkTpoxuMuyeckue mporecchl. [lonsitue 00
3neKkTpoaHoM noreHnuane. @opmyna HepHera.

26. BopopoaHsblii anektpol. CTaHAAapTHBIE 3JIEKTPOAHBIE MOTEHIIHMAIBI
METAJIJIOB B BOJHBIX pacTBOpax (psia HanpsikeHuid MetaiioB). KatogHblie 1 aHOHBIE
MPOLIECCHI MTPU paboTe ralbBaHUUYECKOTO JIEMEHTA.



27. Dnexktponu3. KarogHele 1 aHOHBIE IPOLECCHI. DIEKTPOJIN3 pacCTBOPOB U
paciuiaBoB coJiel. 3akoHbl diyekrtposnsa Papaned. [lociaenoBarenbHOCTh paspsaa
MOHOB Ha 35eKTpojax. [[puMeHenne anexkTpoaunsa.

28. OOume cBOMCTBAa METALUIOB (MOMy4YeHHE, (PU3NYECKUE U XUMHUYECKHE
CBOMCTBA (METAJIJIOB).

29. Xapakrepuctuka d-3eMEHTOB, UX (PU3NYECKUE U XUMHUYECKHE CBOHCTBA.

30.McToyHMKN HAYyYHO-TEXHUYECKON HH(OpMaLuK B 00JaCTH XUMHH.

31. Mcrounuku cripaBouHOM HH(OPMALIUY TTO XUMHUH U paboTa ¢ HUMHU.

7.2.5 IlpuMepHbIii NepevyeHb 3aJaHUil IS pelleHus1 NPUKJIATHBIX 327124
He npenycMoTpeHO yueOHBIM IIJIaHOM

7.2.6. MeToguka  BBICTABJIEHUS] OIEHKH TNPU  NPOBeIeHUH
NMPOMeKYTOUYHOI aTTecTauuu

3adeT MPOBOJUTCSA MO TeCT-OMieTaMm, KaXKIbli M3 KOTOPBIX COAEpKUT 10
BOIIPOCOB.

Kaxxnplii mpaBUIIbHBIN OTBET Ha BOIIPOC B TeCTe OlleHMBaerca | Oamiom.
MakcumanbHOE KOTUYeCTBO HaOpaHHBIX OayioB — 10.

1. «He 3auteHo» cTaBUTCS B CiIy4ae, €Clid CTyJIEeHT HaOpasl MeHee 7 OaJjIoB.

2. «3a4TeHO0» CTaBUTCA B Cllydae, eciu CTyJeHT Habpai ot 7 1o 10 6aos.

7.2.7 I1acnopT OlIeHOYHBIX MATEPHAJIOB

Kon
KonTponupyemslie pa3zesnsl (TEMbI) . HaumenoBanue
Ne /it KOHTPOJIUPYEMOI
JHCIATLINHEI OIICHOYHOTO CpPEJICTBA
KOMIICTESHITUU

1 Teopernueckue ocHoBel xumuu:[ VYK-1, OIIK-1 |Tect, 3ammuTa
OCHOBHEIC IIOHSTHUS H  3aKOHBI nmabopaTopHbBIX paboT
xumun. Kiaccel HeopraHmuecKux
COCIMHECHUH.

2 Crtpoenue aroma u nepuonmyeckasi| VYK-1,OIIK-1 |[Tecr, 3amuTa
cucrema 3JIEMEHTOB J . 1abopaTopHBIX padboT
MeHpeneena.

3 Xumudaeckas CBSI3b. Peaknmu| VYK-1, OIIK-1 [Tecr, 3amura
OKHCJICHHS - BOCCTAHOBJICHHS. 1abopaTopHbIX paboT

4 OCHOBBI XHUMHUYECKOH VK-1, OIIK-1 [Tecr, 3amura
TEPMOJTUHAMUKH. 1abopaTopHBIX paboT

5 KuneTnka XuMU4YeCKUX peakui. VK-1, OIIK-1 |Tecr, 3ammuTa

71a00paTOPHBIX pabOT

6 Hucnepcubie cuctembl. PactBopel.| VYK-1, OIIK-1 |[Tecr, 3ammura
DNEeKTPOXUMHUYECKHE MIPOLIECCHI. 1abopaTopHbBIX padboT
OO61re CBOMCTBA METAIIOB.

7.3. Meroanueckne MaTepuajibl, OMNpeaeNsOIINEe  NPOHENYPbl
OLlCHUBAHUS 3HAHMI, YMEHNI, HABBIKOB M (WJIN) ONbITA 1eATEJIbHOCTH

TecTupoBaHWe OCYIIECTBISIETCSA, JUOO TMPU TIOMOIIM KOMITBIOTEPHOM
CHUCTEMBbl TECTHPOBAHUsI, JUOO C HCIOJIB30BAHUEM BBIJAHHBIX TECT-3aJaHUN Ha
OymaxkHoM Hocutene. Bpemsi TectupoBanust 30 MuH. 3aTeM OCYIIECTBISETCS




MIPOBEPKA TECTa 3K3aMEHATOPOM M BBICTABJSETCS OIEHKAa COIVIACHO METOIHUKHU
BBICTaBJICHUS OLICHKU IIPU MPOBEIECHUU TPOMEKYTOUHOM aTTeCTALNH.

Pemienne craHmapTHBIX 3a7a4 OCYHIECTBISETCS, JUOO TPU IMOMOIIU
KOMITBIOTEPHON CUCTEMBI TECTUPOBAHMSI, JINOO C UCHOIB30BAHUEM BBIIAHHBIX 33]1a4
Ha OymaxkHoM Hocutene. Bpems pemenus 3amay 30 MuH. 3aTeM OCYIIECTBISAETCS
IpoBEepKa peIIeHUs 3a7ad 5K3aMEHATOPOM M BBICTABIISIETCS OIIEHKA, COTJIACHO
METOJIMKHU BBICTaBJICHUS OLICHKHU IIPU MPOBEJACHUU IPOMEKYTOUYHOM aTTeCTaINH.

Pemenne npuKIagHBIX 3a4ad  OCYIIECTBISIETCS, JIMOO TMpU MOMOIIU
KOMITBIOTEPHON CHCTEMBI TECTUPOBAHUS, JINOO C MCMOJIB30BaHNEM BBIIAHHBIX 3a/1a4
Ha OymakHoMm Hocutene. Bpems pemenus 3agau 30 MuH. 3aTeM OCYIIECTBISIETCS
MIPOBEPKA pEIICHHs 3aJa4 3K3aMEHAaTOPOM M BBICTABJISETCS OLIEHKA, COIJIACHO
METOJMKHU BBICTABJICHUS OLIEHKHU ITPU MPOBEICHNUN TPOMEKYTOUYHOM aTTECTAIUH.

8 YYHEBHO METOAUYECKOE U UHO®OPMALIMOHHOE
OBECIIEYEHUE JUCIHHUIIJIUHBI)

8.1 Ilepeyenb y4eOHOW JHMTepaTypbl, HeOOXOAUMOW /JIsi OCBOEHHS
AUCIHUANIMHBI

1. Kopoun H.B. O6mias xumust: yueouuk. M.: Beicur. mik., 2010.- 558 c.

2. 'munxa H.JI. O6mas xumust: yueOHuk 11 Oakanaspos. / H.JI. I'munka; nox
pen. B.A. [lonkosa, A.B ba0Okoga. -18-¢ uzn., nepepad u non.- M.: U3n-Bo KOpaiit,
2012.- 898 c.

3. I'muuka H.JIL. 3agauu u ynpakHeHHs 10 o0IIel XuMuu: yueOHoe rmocooue
st By3oB / H.JL T'munka; mox pea. B. A. PabunoBuua, X. M. PyOGunoit. M.:
NurerpanlIpecc, 2011.- 240 c.

4. I'muaka H.JL. O6mas xumus: yueOnuk. / HJL. I'munka; mox pea. A.U.
EpmaxoBoii. M.: Uaterpan-IIpecc, 2005.- 730 c.

5. Kopaeera B.B. Meroanueckue ykasaHuss i1 CaMOCTOSITEIIBHOU
MOJITOTOBKH M BBITIOJIHEHUS JTA00paTOpHBIX paboT Ne 1-6 o guciuruimae « Xumusn /
Kopneesa A.H., He6onscun B.A. Boponex: ®I'bOY BO «BI'TY», 2015.- 50 c.

6. Kopneera B.B. Meroauueckue yka3zaHusi [JIsi CaMOCTOSITEIbHOM
MOJITOTOBKH M BBITIOJIHEHUS JTA00paTOpHBIX padoT Ne 7-10 mo nucuurinae « XuMHus»
/ Kopueea A.H., Hebonscun B.A. Boponex: ®I'bOY BO «BI'TY», 2015.- 39 c.

7. Kopueera B.B. Meroanueckne yka3zaHus W KOHTPOJIBHBIE 3adaHUs IS
BXOJHOTO KOHTPOJIS 3HaHUU 1o Teme «Kiacchl HEOPTraHMYECKUX COSTUHEHUI. /
Kopueera A.H., He6onscun B.A. Boponex: ®I'BOY BO «BI'TY» 3OnektpoH.,
2012.- 40 c.

8. Kopneera B.B. Meroanueckue ykazanusi JjIsi CaMOCTOSITEILHON paboThl U
KOHTpPOJIS 3HaHUM (TecTupoBaHue) Mo TeMe «OCHOBHBIC MOHATHUS U 3aKOHBI XUMUI)
mucuuruinHbl « Xumus». / Kopaeera A.H., He6onbcun B.A. Boponex: ®I'bOY BO
«BI'TY» Dnektpown., 2012.- 35 c.

9. Kopneesa B.B. Meroanueckue yka3aHus 1Ji1 CAMOCTOATEIbHONU pabOTHI U
KOHTPOJISl 3HAaHUU (TecTupoBaHue) 1no teme «CTpoeHrue aTOMOB U MEPUOJUYECKUI
3aKkoH» aucnuiumHEbl «Xumus». / KopaeeBa A.H., HeGoascun B.A. Boponex:
®I'BOY BO «BI'TY», 2016.- 40 c.

10. KopueeBa B.B. MeTtonuueckue yka3aHus U KOHTPOJIbHBIE 3aJaHUS IS



MPOBEPKU CAMOCTOSITENIbHOM pabOThl M KOHTPOJS 3HaHWM 1o Teme «Peakiuu
OKHCJIEHUS - BOCCTAHOBJIGHUS» OUCHMIUIMHBI «Xumus». / Kopaeea A.H.,
He6onbcun B.A., Cymiko T.W. Bopounex: TOYBIIO «BI'TY», 2010.- 32 c.

11. Kopueepa B.B. Metoanueckue ykazaHus i1 CAaMOCTOSATEIIBHOU pabOThI U
KOHTPOJIsi 3HaHUM (TecTHpoBaHue) MO TeMe «CKOPOCTh XUMHUYECKUX pPeakiui
XMMHUYECKOEe paBHOBecHue» AucHMIUIMHBI «Xumus». /| KopueeBa A.H., HebGonbcun
B.A. Boponex: ®I'BOY BO «BI'TY» DnekrpoHn., 2012.- 30 c.

12. Kopueera B.B. MeTtoanueckue ykazanus JIJIsl CAaMOCTOSTEILHON pabOThI U
KOHTPOJIS 3HAHUH (TeCTUpOBaHUE) 10 TeMe «PacTBOphD AUCIUIUIMHBI « XUMUSD». /
Kopneesa A.H., Hebonscun B.A. Boponex: ®I'6OY BO «BI'TY», 2015.- 39 c.

13. Kopreera B.B. MeTtoanueckue ykazanus JIJIsl CAaMOCTOSTEILHON paOOThI U
KOHTpOJII 3HaHW (TecThupoBaHue) no TeMe «OOmue CBOWCTBA METAJIOB.
Onexkrpoxummueckue mporecch». /| KopueeBa A.H., He6onscun B.A. Boponex:
I'OVYBIIO «BI'TY»., 2009.- 38 c.

14. Mapmankus, M. @. Xumus [IaeKTpoHHBIN pecypc] : yuedHoe ocodue /
M. ®. Mapmankus, 1. C. I'puropsn, . H. KoBaneB. — DIEKTpOH. TEKCTOBBIE
nanubie. — CtaBpomnoib : CeBepo-KaBkasckuit dhenepanbhbiii yausepcuret, 2015.
— 228 ¢. — 27-8397. — Pexxum noctyna: http://www.iprbookshop.ru/63225.htmi

8.2 Ilepeuenb WHGOPMANMOHHBLIX TEXHOJIOTHH, MCNOJb3yeMbIX INPH
OCYLIeCTBJICHMH 00pa30oBaTe/bHOI0 Mpouecca M0 JAUCHUILUIMHE, BKJIIOYasi
nepeyeHb  JIMIEH3HMOHHOTO  TPOrPaMMHOr0  o0ecmedeHUsi, PecypcoB
UHGPOPMALNMOHHO-TEJIEKOMMYHUKANIMOHHOH ceT «HTEpHET», COBPEeMEHHbIX
npo¢ecCHOHATBHBIX 023 JAHHBIX U HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

[Tepeuenb MPOTPaMMHOTO obecrieueHusl, HCIIOJIB3YEMOTO npu
OCYUIECTBJIEHUU 00pa30BaTEIBLHOTO MpoLecca:

— npunoxkenue Microsoft Power Point;

— TekcToBbIi penaktop Microsoft Office Word.

[lepeuenb nHGOPMAITMOHHO-CITPABOYHBIX CUCTEM:

— enuHas nHGoOpManMoHHas oOpazoBarenbHas cpefa yausepcuteta « 9MOCy»
BI'TVY»;

— 3JIEKTPOHHAasi OUOIMOTEYHAsI CUCTEMA,;

— Hay4Has nekTpoHHas oubnunoreka eLIBRARY.RU.

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOANUMAS J1JIs1
OCYHWECTBJIEHUSA OBPASOBATEJIBHOI'O ITPOLECCA

MartepuanbHO-TeXHUUEcKass 0a3za Jid OCYIIECTBICHHS 00pa30BATEIbHOIO
IpoLecca No AUCLUIUIMHE, UMEIOIIAsacs B pacnopsbkeHnu BI'TY:

— JUIl  TPOBENEHUS 3aHSATHH  JICKIMOHHOTO THMA, MPaKTHUUYECKUX
(ceMuHApPCKUX) 3aHSATUH, TPYMIOBBIX U HHIUBUIYATHHBIX KOHCYJIBTAIIUM, TEKYIIETO
KOHTPOJIA ® TPOMEKYTOYHOW aTTeCTallH, CHEIUAIN3UPOBaHHAs ydeOHas
aynutopust 303/1,417/2, 419/2 ¢ komIieKTOM y4eOHOM Mebenu;

— JUIA CaMOCTOSITENIbHOM paboThl OOy4YaloIIMXCAd YUTAIbHBIA 3al U
OuOIMOTEYHbIE  KaTajJord  Hay4yHO-TeXHHuYeckod  Oubmmoreku BITY;



MYJIBTEMEINIHOE 000pyI0BaHre (HOYTOYK, IPOEKTOD).
[lepeueHr mMpOrpaMMHBIX TPOAYKTOB, HCIIONB3YyeMbIX TPU TPOBEACHHUU
pa3IMYHBIX BUOB 3aHATHH — pe3eHTalu B Power Point mo Temam kypca.

10. METOIUYECKHUE YKA3AHUSA J1JI5A OBYUYAKOLHIUXCS 11O
OCBOEHMIO JUCHUIIJIMHBI (MOAYJIs)
[lo nucuuminHe «XUMUS» YUTAIOTCA JICKIIUHU, TPOBOJATCS J1a0OpATOPHBIE

paboTHI.

OCHOBO M3y4YeHUs NUCIMIUIMHBI SBIISIIOTCS JICKIIUHU, Ha KOTOPBIX U3JIararoTcs
HauOoJiee CyIIECTBEHHbIE U TPYAHBIC BOMPOCHI, @ TAKXKE BOMPOCHI, HE HAIIEIINE
OTpak€Husi B yueOHOM JUTEepaType.

JlabopaTopHbie paOOTHl BBIOJHSIOTCA Ha JabOpaTOpHOM OOOPYIOBaHUU B
COOTBETCTBUH C METOJMKAMH, IPUBEJICHHBIMU B YKA3aHUIX K BBIMIOJHEHUIO PadoT.

Bun yueOHbIX 3aHATHIA

JlesTenbHOCTh CTy/IeHTa

Jlexnusa

Hanucanue KOHCIIEKTa JeKIUA: Kparko, CXEMaTHYHO,
[IOCJIEI0BATENbHO (PUKCUPOBATH OCHOBHBIE IIOJIOXKEHMSI, BBIBOJBI,
(bopMyIUpPOBKH, 000OLICHHS; TOMEYaTh Ba)XKHbIE MBICIH, BBIACIATH
KJIIOYEBBIE CJIOBA, TEpMUHBL. IIpoBepka TEPMHUHOB, IOHATUH C
MOMOILBIO SHUMKIIONIECANH, ciioBapeii, CIPAaBOYHUKOB C
BBITIMCBIBAHWEM TOJKOBaHUM B TeTpanb. OO003HAUEHHE BOIPOCOB,
TEPMUHOB, MaTepuaya, KOTOpbIE BBI3BIBAIOT TPYAHOCTH, IOUCK
OTBETOB B PEKOMEHIyeMOM nureparype. Eciam camocTosTenbHO He
ylaercs pazobpaTbcs B MaTepuase, HeoOXOAUMO CHOPMYIHPOBAThH
BOIIPOC U 3aJaTh IPENOAABATENI0 HA JEKIUU WIM HAa MPAKTUYECKOM
3aHATUH.

JlaGopaTtopHnast pabota

JlaGopaTopHbie  paOOThl  TO3BOJSIOT  HAYYUTHCS  MPUMEHSTH
TEOPETUYECKHE 3HAHUS, TMOJTYYCHHbIE Ha JIKIIMH TPU PEIIeHUN
KOHKPETHBIX 3amad. YtoObl Hamboyiee pamvoHAIBLHO ¥ TOJHO
MCIOJIb30BaTh BCE BO3MOXKHOCTH JAOOPATOPHBIX JI MOATOTOBKH K
HUM HEOOXOJIMMO: CIeAYeT pa3o0paTh JEKIHIO IO COOTBETCTBYIOIIEH
TeMe, O3HAKOMHUTCS C COOTBETCTBYIOUIMM pa3elioM yueOHHKa,
npopaboTaTh AOMOJHUTEIBHYIO JUTEPATypy U HCTOUYHUKH, PELIUThH
3aJla4uM U BHITIOJHUTH JIPYTHE MUCbMEHHBIE 3a/1aHusl.

CamocrosiTenbHas paboTa

CamocTrosaTenbHass paboTa CTYAEHTOB CIIOCOOCTBYET INIyOOKOMY
yCBOEHHMsI ~ y4eOHOro  MaTepuaja M pPa3BUTUIO  HaBBIKOB
camooOpa3zoBanus.  CamocrositenpbHas  paboTa  MpeAnosaraeT
CIIEIYIOLIHE COCTABIISIOIHUE:

- pabora ¢  TEKCTaMH: yueOHMKaMHu,  CIPaBOYHHKAMHU,
JIOTIOJTHUTENILHON JIMTEpPaTypol, a Takke MpopabdOTKa KOHCIEKTOB
JICKIIHIA;

- BBITOJIHEHUE JIOMAIIIHUX 3a/IaHUH U pacyeToB;

- paboTa HaJl TeMaMH TSl CAMOCTOSITEIIEHOTO N3Y9CHUS;

- yyactTue B paboTe CTyJIEHYECKMX Hay4YHbIX KOH(pepeHUuH,
OJTUMITHA]T;

- IOJITOTOBKA K MPOMEKYTOYHOM aTTeCTaIUH.

IloaroroBka k
MIPOMEKYTOUHON
aTTecTalluu

['0TOBUTBCS K MPOMEKYTOUHOM aTTECTALUU CIEAYET CUCTEMATUYECKH,
B TEYEHHE BCero cemectpa. VHTEHCHBHas MOATOTOBKA JOJDKHA
HayaTbCs HE IO3JHEE, YEM 3a MECSU-IIOATOpA A0 MPOMEKYTOUHOU
arrectanuu. JlanHeie mepen 3adeToM Tpu JOHS 3G(HEKTUBHEE BCETO
WCII0JIb30BATh JIJIsl IOBTOPEHMS U CUCTEMAaTU3allui MaTepHuaIa.




