MunucTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit deaeparnuu
denepalibHOE TOCYAAPCTBEHHOE OI0KETHOE 00Pa30BaTEIBbHOE YUPEIKICHUE BBICIIIETO 00pa30BaHUS
«MoOCKOBCKH ABUAIMOHHBIH UHCTUTYT
(HaHHOHaHLHLIﬁ HCCJIe}IOBaTeJILCKI/Iﬁ yHI/IBepCI/ITeT)»

YTBEPXJIAIO
[TpopekTop no yueOHoOIi paboTe

Ko3zopes JI.A.
nions 2021

“E“

PABOYAS ITIPOI'PAMMA JUCIUIIJIMHBI (000144247)
XUMHUA
(VKa3v18aemcsi HaUMeHO8aHue OUCYUNIUHBL NO Y4eOHOMY NIAHY)

HamnpagsJieHue noaroroBku 09.03.01 MudopmaTrka 1 BEIYUCIUTEIbHAS TEXHUKA

Kpamnpukanum BbInyCKHHKA bakanasp

IIpoduas noAroToBKU ABTOMaTH3UPOBAHHBIE CUCTEMBI 00paObOTKH MHGOPMALIUU U YIIPABJICHUS

®opma 00yuyeHUus1 OYHas

(ouHO, 0YHO-320YHOE, 320YHOE)

Boinyckaromasn kageapa MCulT

ObecneunBaromas kageapa MCulT

Kadeapa-pa3padoruuk padoueii mporpaMmmbl MCullT
T 1 . | IlpakTuu. | JlaGopar. CPC ) Dopma i
Cemectp | 3.E. pyz[(:{eil:dclcocn, elll:lc““’ 3aHATHI, paor, e, mil::"%’ Hpon]a;:)ﬂrczmq
qac. qgac. KOHTPOJISE
1 4 144 24 4 40 76 0 3y
2 2 72 20 0 16 36 0 30
Hroro 6 216 44 4 56 112 0
MockBa

2021




PABOYASA ITPOI'PAMMA JTUCHHUIIJIMHBI

Pasnennl paGoueii nporpamMMbl

NS

10.

Ilenu ocBoeHus AucHUIUIMHBL. [lepeueHb MIaHupyeMbIX Pe3yIbTaToOB 00yUEHUs.

MecTo TUCHMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM TPOrpaMMBI.

CrpykTypa u conepKaHue JUCLIUILINHEL.

IlepeueHb yueOHO-METOUUECKOTO 00ECTIEUEHNs Ul CAMOCTOSATENbHOM paboThl
oOyyaromuxcs M0 AUCHUILIUHE.

@DOH/ OIICHOYHBIX CPEJICTB IS IPOBEACHUS IPOMEKYTOUHON aTTECTAlMK O0YYarOIUXCS MO
JUCLIUILINHE.

[Tepeuenb OCHOBHOM M JONOTHUTEIBHON y4eOHOI TUTEpaTyphl, HEOOXOIUMOM JIJIsl OCBOCHUS
JUCLUIUINHBIL.

[Tepeuens pecypcoB HHPOPMALMOHHO-TEIEKOMMYHUKAMOHHON ceTh «HTepHETY,
HEOOXOIUMBIX JUIsl OCBOSHMSI JUCLIUILINHBL.

Mertonnyeckue ykazaHus sl 00y4JaroUIuXxcs 10 OCBOCHMIO IUCLUIIIMHBI.

[TepeueHb MHPOPMALMOHHBIX TEXHOJIOTUH, UCIIOIB3YEMbIX MPU OCYLIECTBICHUN
00pa30BaTENILHOrO MpoLEcca M0 AUCLHUILINHE.

Onucanue MaTepruanbHO-TEXHUYECKOH 0a3bl, HEOOXOIMMOMN AJIs OCYIECTBICHUS
00pa30BaTENILHOTO MpoLEcca M0 AUCLHUILINHE.

IIpuioxenns k paéoyeii nporpaMmme IMCHUIIIHHBI
[Ipunoxenue 1. AHHOTaNMs pabodel MporpaMMbl
[Tpunoxenune 2. [lpukpernnennsie (aniipt

[Tporpamma cocraBieHa B coorBeTcTBuu ¢ TpeboBanusmMu CYOC MAMU, pazpaboTaHHOTO Ha OCHOBE
moaudummpoBanasix GI'OC BO (3++) mo nanpasnenuto 09.03.01 MudopmaTuka 1 BEIUUCIUTENbHAS
TEXHUKA

ABTOpPBI IPOTPaMMBI:

benosa C.b.

3aBenyromuii odecrneunBaroieit kaheapoit

MCullT

[IporpamMma onobpeHa:

3aBeayroniuil BeIycKaromen kadeapon JlupexTop BBITYCKAIOIIETO (uIHaia
MCuldT
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1. IEJIX OCBOEHUA JUCIUIIJIMHBI. IEPEYEHD IIVIAHUPYEMbIX

KOMIIETEHIIUM Y PE3YJIbTATOB OB YUEHMSI.

HCJ'IBIO OCBOCHUA AUCHUITIIHMHBI XUMHUS ABIIICTCS JOCTHIKCHUE CIICAYIOIINX PE3YJILTATOB

ocoenusi(PO):
N HIndp Pe3yabTaTt 00yyenust
1 3-2(YK-1.1) | 3Hatb o0lieHay4HbIC METOBI M IPOIIECCHl HAYYHOTO MO3HAHUSI

[lepeuncnennsie PO sBisitoTcs 3TanioM GOpMUPOBAHMS CIEAYIOUIMX KOMIIETCHIIUMI:

N

HIndpp

KomMmnerennus

1

YK-1

CnocobeH OCyIIECTBIATh MOWCK, KPUTHUYECKUI aHAIW3 M CHHTE3 MH(OpManuy, NPUMEHATh
CHCTEMHBIN IOJIXOJ1 JUIS PEIICHHS TIOCTABJICHHBIX 3a1a4

NHnukaTopel MOCTHXKEHHS KOMIETEHIUMW, CIyKallue JUisi MPOBEPKU CHOPMUPOBAHHOCTH YaCTH
COOTBETCTBYIOLIEH KOMIICTCHIIUU:

N Mudgp NupukaTop KoMuereHuun
1 VK-1.1 OCyIIeCTBISIET MOMCK M KPUTHYECKH OLECHHUBACT MH()OPMAIHIO, HEOOXOIUMYIO LISl PeLICHHUSI
3a1aun
2. MECTO JNCIMIIVIMHBI B CTPYKTYPE OBPA3OBATEJBHOM TPOI'PAMMBI.
Jucuunnuaa XuMusg ABISIETCS NPEAUIECTBYIOLIEH M MOCIHEAYIOIIEH Ui CIEIyOLIUX
JUCLUILINH:
N IpequecTBYOLIME AMCUHITHHBI IMocJeayomMe AMCUHILIHHBI
1 Hcropust
2 @unocodust
3 BBenenne B aBHAaMOHHYIO M PAKETHO-
KOCMHYECKYIO TEXHUKY
4 MoaenupoBaHHue CUCTEM
5 Maremarnueckass cratuctuka (Konnemnmuun
COBPEMEHHOTI'0 €CTECTBO3HAHUS)
6 HToroBas roc. aTTecTamms
7 VYuebHas mpakTuka |
3. CTPYKTYPA U COAEP) KAHUE JUCHUIIJINHBI
OOmas TpyJ0eMKOCTh TUCIUIUIMHBI COCTABISET 6 3aueTHBIX(bIe) equuui(bl), 216 gaca(oB).
MoayJb Paznen Jexkunu | Hpakruy. | Jlabopatr. | CPC | Bcero Bceero ¢
3aHATHIA padoTbI 4acoB | IK3aMeHAMH
u
KYPCOBBIMH
Xumus (1 OEeKTPOHHOE CTPOEHHE 8 2 0 20 30 144
CeMeCTp) aroMoB. [Tepuouueckast

CcucTeéMa 3JICMCHTOB U

SIIEKTPOHHAS CTPYKTYpa
ATOMOB.

XuMuveckas CBS3b, 4 0 24 16 44
JJIEMEHTHI, BEIIECTBA U

coeauHeHusy
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XUMHUIECKas 6 2 8 24 40

TepMOJIMHaMUKa

XuMHdecKast KHHETHKA. 6 0 8 16 30
Xumust (2 BonHble pacTBOpEI B 4 0 4 4 12 72
cemecTp) HEOPraHU4eCKO! XUMUH.

PacTBOpBI 371€KTPOIUTOB U 8 0 0 6 14

HOHHBIC PCAKIUU.

OKHUCIIUTEILHO 2 0 4 8 14
BOCCTAHOBHTEJILHEIE

peakmn

DJeKTPO-XUMHYECKUE 6 0 8 18 32

TIpOLECChI.

Bcero 44 4 56 112 216 216

3.1.Jlexkunu

Ne Paznen Oo0bem,

Tema Jexuuu
n/n JMCIHILIMHBI 4acoB

1.1.OnexTpoHHOE
CTPOEHHE aTOMOB.
[Tepuoanueckas
cucTeMa 3JIeMEHTOB
U JICKTPOHHAs
CTPYKTYpa aTOMOB.

4 DNEKTPOHHOE CTPOCHUE AaTOMOB DJIEMEHTOB.

1.1.2nexTpoHHOE
CTPOEHUE aTOMOB.
2 [Tepuoanueckas
CHCTEMA DJIEMEHTOB
U 3JIEKTPOHHAS
CTPYKTYpa aTOMOB.

4 HepI/IO,Z[I/I‘ICCKaFI CHUCTEMaA BJICMCHTOB U 3JICKTPOHHOC CTPOCHUC ATOMOB.

1.2. Xumuaeckas

3 CBSI3b, DJIEMCHTHI,
BEILECTBA U

coelMHeHus

2 KOBaJ'ICHTHa?[, HOHHAS U METaJUIMYeCKas CBA3b. X OTIIMINTEILHEIC IIPpU3HAKH.

1.2. Xummnueckas
4 CBSI3b, DJIEMCHTHI, 2
BEIIIECTBA U
coelMHeHus

OCHOBHEBIE KJIaCChl XUMHUECKHUX BCIICCTB.

1.3. Xumudaeckast
5 2 DHepreTuka XMMHYECKUX MPOIIECCOB.
TEPMOJIMHAMHUKA

6 1.3. Xumudeckas IlepBelii 1 BTOpOII 3aK0OH TepMoauHaMuKu. HanpaBieHue nporekanus
TEPMOIMHAMHKA IIPOLIECCOB.

1.4. Xumuaeckas o
7 4 3aKOHOMEPHOCTH NPOTEKAHUS XUMHUECKUX PEaKIIHil.
KHHETHKA.

8 1.4 Xumunueckas

2 .XVWMHYECKOE PABHOBECHE U €TO CMEIICHHE.
KHUHETHKA.

2.1.Boansie

9 pPacTBOPHI B 4 PactBopsl: knaccudukaims, CBOHCTBA W CHOCOOBI BRIPAKCHHUS.

HEOpraHUYEeCKOI
XHAMHH.

2.2 PacTBOpHI
10 SIEKTPOIUTOB U 4 OnexTponuTHyueckas aucconnanys. CHIbHbIE U cla0ble 3IEKTPOJIHUTHI.
HOHHBIE pEaKIMH.

11 2.2.PacTBOpEI 2 OneKTpoJuTHYECKasl Jrcconualst Boabl. BonopoaHslil moka3aresb Cpeabl.
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DJICKTPOJIUTOB 1
HMOHHBIC pPCAKLMU.

2.2.PacTBOpHI
12 3JEKTPOIUTOB U 2 HonHble peakiuu.
HOHHBIC peaKItu.

2.3.OKHCIUTENBHO-
13 | BoccTaHOBUTEILHBIE 2 OKHUCITUTETFHO-BOCCTAHOBUTEIILHBIC PEAKIHU
peaxImu

2.4.3nektpo- . N
ONEeKTPOXUMHUYECKUN P HAPSDKCHUH. DIIeKTPOAHbIE MOTECHIIUANBIL.

14 XUMHUUYECKHE 4
XUMHYECKUE UCTOYHHUKHU TOKA. DIIEKTPOIIH3.
MPOLIECCHIL.
2.4.29nexTpo-
15 XIMHUYIECKHE 2 OnexrpoxuMudeckas Koppo3usa. CrocoOBI 3aIUTH METAJUIOB OT KOPPO3HH.
MPOLIECCHI.
Hroro: 44

3.2.Conep:xanue JIEKIHii.
1.1.1. DJIeKTpPOHHOE cTPOeHHe aTOMOB dj1eMeHTOB. (A3: 4, CPC: 10)
Tun nekuun: MadopMarmoHHas JIEKIus

®opma opranm3aumu: JIekus

1.1.2. Ilepuoauueckasi cucTeMa 3J1eMEHTOB U 3JIEKTPOHHOe cTpoeHue atoMoB. (A3: 4, CPC: 10)
Tun nekuun: MabopMarmoHHas JIEKIUs

®opma opranm3aumu: JIekus

1.2.2. KoBasieHTHasi, HOHHASI U MeTA/LUIMYecKas cBsi3b. UX oTiinuuTenbHbIe npu3Haku. (A3: 2, CPC:
4)
Tun nekuun: MudopmarimonHas nexius

®opma opranmsaumu: JIekus

1.2.3. OcHoBHBIE Ki1acchl XuMHYecKuX BemiecTB. (A3: 2, CPC: 2)
Tun gexnmun: MHpopManmoHHas JIeKIus

®opma opranmsauum: Jlekuys

1.3.1. DHepreruxa xummu4eckux npoueccon. (A3: 2, CPC: 10)
Tun gexnun: MHpopMamoHHas JIEKIHst

®opma opranusaumm: Jlekums

1.3.2. IlepBblii 1 BTOPOIi 3aKkoH Tepmoaunamuku. HanpaBieHue nmporekanusi nmpoueccoB. (A3: 4,
CPC: 10)

Tun nekuun: MadopmarmonHas JeKIus
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®opma opranm3aumm: JIekuus

1.4.1. 3akoHOMepHOCTH MPOTeKAHUSI XUMUYecKUX peakumii. (A3: 4, CPC: 8)
Tun nekuun: MadopMarmonHas JeKIus

®opma opranm3anmu: JIekius

1.4.2. Xumuueckoe paBHoBecue u ero cmemenue. (A3: 2, CPC: 2)
Tun nekuun: MadopMarmoHHas JIEKIus

®opma opranm3anmu: JIekius

2.1.1. PacTBopbI: KjIaccupukaiusi, CBOiiCTBA U CHOCOObI BbIPAKEHHSI.
(A3:4,CPC: 4)
Tun nekuun: MadopMarmoHHas JIEKIus

®opma opranm3aumu: JIekus

2.2.1. DaexrpoanTuyeckas qucconnanusi. CuiibHble U c1adblie 1ekTpoautsl. (A3: 4, CPC: 2)
Tun nekuun: MabopMarmoHHas JIEKIus

®opma opranm3aumu: JIekus

2.2.2. DIeKTPOIUTHYECKAS AUccounanus Boabl. Bogopoansblii nokasaress cpeabl. (A3: 2, CPC: 2)
Tun nexumn: Nudopmarrionsas nexys

®opma opranu3aumm: JIekums

2.2.3. Uonnbie peakuuu. (A3: 2, CPC: 2)
Tun nexumn: Nadopmarrionsas nexys

®opma opranu3aumm: JIekums

2.3.1. OKHCIMTEILHO-BOCCTAHOBUTEILHBbIE peakiuu (A3: 2, CPC: 4)
Tun gexuun: MHPOpMAITMOHHAS JISKITHST

®opma opranm3aumm: JIekums

24.1. DJueKTPOXMMHYECKHH PpsAd HANPSKeHMi. ODJIeKTPOAHbIC MOTEeHUUAJIbl. XHMHYECKHe

HCTOYHMKH TOKA. JyekTposaus. (A3: 4, CPC: 4)
Tun gexuun: MHPOpMAITMOHHAS JISKITHST

®opma opranmusauum: Jlekuus

Bepcus: AAAAAADbzeU Koa: 000144247



2.4.2. JnekrpoxumMuieckasi koppo3us. Cioco0bl 321U THI MeTALI0B 0T Koppo3umu. (A3: 2, CPC: 4)

Tun gexuun: MHGOpMAITMOHHAS JISKITUS

®opma opranmsanmu: JIekius

3.3.IlpakTHyecKue 3aHATHS

n/n

Paznen
JUCIHHILTHHBI

Oo0beMm,
4acoB

Tema nNpakTH4ecKOro 3aHATHUS

1.1.9mexTpoHHO
€ CTpOeHHe
aTOMOB.
[lepuoauueckas
CHCTEMA
2JIEMEHTOB U
AIEKTPOHHAS
CTPYKTypa
aTOMOB.

2 3J'I€KTpOHHaH CTPYKTYypa aTOMOB U ICPHUOJANYCCKAA CUCTEMA 3JICMCHTOB.

1.3. Xumnueckas
TePMOJIMHAMHKA

Pacuer TernoBbIx 3)(H)eKTOB XUMUYECKUX pEaKIuii.
2 Pacuer TernoBbIx 3)(HheKTOB XUMUYECKUX pEaKIuii.

Pacder TemnoBbIX 3¢ ()eKTOB XMMUIESCKHX PEAKITHH.

HToro:

3.4.Coaep:xanne NpaKTHYECKUX 3aHATHI

1.1.1. DJIeKTPOHHAA CTPYKTYPA ATOMOB M NlepHOANYECKAs cucTeMa 3j1eMeHToB. (A3: 2, CPC: 0)

1.3.1. Pacyer TenioBbIX 3(peKTOB XUMUYECKUX PeaKLMii.

®opma opranmsaumu: [Ipakrnueckoe 3aHsaTre

Pacuer TenoBbIX 3(pPeKTOB XUMHUYECKHX PEaKIUIA.

Pacuer TenoBbix 3(pexToB xumuueckux peakuuii. (A3: 2, CPC: 0)

®opma opranmsaumu: [Ipakrnueckoe 3aHsaTHe

3.5.J1abopaTropHbie padoThI

Ne Paznen HaumenoBanue nadoparopHoi
Oo0beMm, yacon
n/n | JMCHMILIMHBI padoThI
1.2. Xumuueck
ast CBSI3b,
Kitaccel 1 HOMEHKIIaTypa XUMHYECKHUX
1 3JICMEHTBI, . 4
coeqnuennii. Yactol.
BellleCTBa U
coeuHeHusY
1.2.Xumuueck
ast CBSI3b,
Kitaccel 1 HOMEHKIIaTypa XUMHYECKUX
2 9JIEMEHTHI, . 4
coenuuennii. Yacto 2.
BeIllECTBA U
coequHeHusy

Bepcus: AAAAAADbzeU Koa: 000144247




1.2.Xumuueck
ast CBS3b,
3JIEMEHTHI,
BENIECTBA U
coenuHeHus

XYUMHYECKUE YPABHCHUS B
MOJIEKYJISIPHOH M HOHHOM (opMe.

1.2. XumMnueck
ast CBS3b,
3JIEMEHTHI,
BEIIECTBA U
coeauHeHusY

HOJ’IHPI/I?)aIII/IfI HOHOB

1.2. Xummaeck
ast CBSI3b,
3JICMEHTHI,
BeIlleCTBa U
coeauHeHusY

KomMmtekcHble coenuHEHMS.

1.2. XumMmudeck
asi CBsI3b,
3JIEMEHTEI,
BEIIECTBA U
coenuHeHus

MeTo1bl OJIy4EHUS 30JICH.

1.3. Xumnueck
ast
TEPMOJANHAMU
Ka

OnpenencHue TemI0Boro 3¢ dexra
pEaKInH.

1.3. Xumnueck
as
TEPMOIMHAMU
Ka

OnpeﬂeneHHe napuruajibHO-MOJIBHBIX
BCIIMYHH.

1.4. Xumuaeck
asi KHHETHKA.

Kuneruka u paBHOBecue, 4acTh 1.

10

1.4. Xumuaeck
asi KHHETHKA.

Kuneruka u PpaBHOBECHC,9aCTh 2.

11

2.1.BoxHbie

pacTBOpHI B
HEOpraHUYecK

O XMMHHU.

BonoponHslil mokazaress.
Omnpenenenue pH cpensl.

12

2.3.0xucaure
JIBHO-
BOCCTAHOBHUTE
JIbHBIE
peakuuu

OKHUCIMTENTEHO-BOCCTAHOBUTEILHBIE
peakiuu

13

2.4.9nexTpo-
XUMHYCCKUEC
[IPOLIECCHI.

DNEKTPOXUMHUSI

14

2.4.9nexTpo-
XUMHUUYECKHE
TIPOLIECCHI.

DJeKTpoXUMUYecKast KOppo3us

Hroro:

56

3.6.Conep:xanue 1a60paTOPHBIX padoT

1.2.1. Knaccpl 1 HOMeHK/IaTypa XumMuueckux coenuHennii. Yacrol. (A3: 4, CPC: 2)

dopma opranuszanuu: Jlaboparopuas padbora

1.2.2. Knaccbl 1 HOMEHKJIATYpa XUMUYecKuX coenuHennii. Yacrs 2. (A3: 4, CPC: 2)

®opma opranu3zanuu: Jlaboparopuas padora
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1.2.3. XumMu4eckue ypaBHeHHUsI B MOJIEKYJISIPHOI 1 moHHOIi dopme. (A3: 4, CPC: 2)

1.2.4.

1.2.5.

1.2.6.

1.3.1.

1.3.2.

14.1.

1.4.2.

2.1.1.

2.3.1.

24.1.

24.2.

®opma opranusanuu: JlaboparopHas padota

Hoasipuzamusi uonos (A3: 4, CPC: 2)

®opma opranu3zanuu: Jlaboparopuas padbora

Kommuekcubie coequnenus. (A3: 4, CPC: 1)

®opma opranu3zanuu: Jlaboparopuas pabora

Mertonb! nosty4uenus 3oiei. (A3: 4, CPC: 1)

®opma opranuzanuu: Jlaboparopuas padora

Omnpenenenne TermioBoro 3¢ ¢exra peakuuu. (A3: 4, CPC: 2)

®opma opranuszanuu: Jlaboparopnas padora

Omnpenenenne napuuaIbLHO-MOJIbHBIX BeJimunH. (A3: 4, CPC: 2)

®opma opranuszanuu: JlaboparopHas padbora

Kuneruka u paBHoBecue, yacthb 1. (A3: 4, CPC: 4)

®opma opranmsanum: JlabopatopHas padora

Kuneruka u paBHoBecue,yactp 2. (A3: 4, CPC: 2)

®opma opranuszanuu: Jlaboparopuas padora

Bonoponnblii moka3zarens. Onpenenenne pH cpensi. (A3: 4, CPC: 0)

®opma opranuszanuu: Jlaboparopuas pabora

OxucnTeIbHO-BOCCTAHOBUTENIbHBIE peakiuu (A3: 4, CPC: 4)

®opma opranmzanum: JlabopatopHas padora

duaextpoxumusi (A3: 4, CPC: 6)

®opma opranmsanum: JlabopatopHas padora

uiekTpoxumuueckas kopposus (A3: 4, CPC: 4)

®opma opranuszanuu: Jlaboparopuas padbora
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3.7.KypcoBbie paGoThl M IPOEKTHI N0 TUCHHUILTHHE

3.8.IIpomexyToUyHAsI aTTECTALHUS
1.

Ipuxpeniennbie gaiiabi: Bonp. Xumus (09.03.01) 1 cem .doc

2.

Ipuxpeniennble gaiiabi: Bonp. Xumus (09.03.01) 2 cem. .doc

4. HEPEYEHb YYEBHO-METOAUYECKOI'O OBECIIEYEHUSA J1JIA
CAMOCTOSTEJbHOMN PABOTBI OBYYAIOIINXCA MO JUCHHUIIIVHE

DJIEKTPOHHBII KYPC JIeKIUI U Mpe3eHTalUil 110 0011ell XuMHUM.

MeToauueckne YKazaHusl K naﬁopaToprlM 3aHATHAM B ICYATHOM H JJICKTPOHHOM BH/IC:

1. MeTtonuyeckue yKkazaHus 110 OPraHU3alii CaMOCTOSITeIbHOM padoThI CTY/IEHTOB 10 IMCIUIIJINHE
«Xumuss» - M.: MATUH, 2014

2. MuauBuayaabHble 3a1aHus no xumuu. - M.: MATH, 2014
3. DylekTpoHHAas1 cTPYKTYypa aTtoMoB u [lepuonnyeckas cucrema 3j1ementoB - M.: MATH, 2011

4. Knaccbl 1 HOMEHKJIATYpa XMMHYECKHX HeopraHu4deckux coenuHenuii. Yacrs 1. — M.: MATH,
2001

5. Knnaccbl 1 HOMEHKJIATYpa XMMUYECKUX Heopranumvyeckux coemunenuii. Yacrs I1. — M.: MATH,
2001

6. Xumuueckue ypaBHeHHs] B MOJIeKYJISIpHOI M MoHHO# opme. — M.: MATH, 2001
7. OnpenesieHue BOAOPOAHOro noxkasarens. — M.: MATH, 2006

8. lMoisipuzanms nonos. — M.: MATH, 2006

9. Kunetuka u paBHoBecue. — M.: MATH, 2002

10. F'maposms — M.: MATH, 2006

11. OkucauTeIbHO-BOCCTAHOBUTEIbHBIe peakuun — M.: MATH, 2006

12. dnexkrpoxumus. M.: MATH, 2005

13. KommiekcHble coenquHennst. — M.: MATH, 2011

14. TenuioBoii 3¢pdext peakuuu — M.: MATH, 2005

15. Onpenenenue Temiosoro 3pdexra npouecca.— M.: MATH, 2002.

16. Onpenenenne napuuaIbHBIX MOJISPHBIX BeJmunH. — M.: MATH, 2001.

17. Bropoii 3aK0H TepMOJAMHAMMKH M XUMHYeckoe paBHoBecue. — M.: MATH, 2010.
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18. PactBopsl. - M.: MATHU, 2012

1. OcHOBHas 1 IOTIOJIHUTEINbHAS JIUTEPATYpa 110 JUCLUILINHE
2. Pecypchl nH(DOpMaITMOHHO-TEIIEKOMMYHHKAITMOHHOM ceTh «IHTepHeT».
3. Pecypchl HayuyHO-TexHHYECKOM OnbmmoTexkn MAU.

4. ndpopmManoHHble CTeH B! Kadeapol.

S. ®OHJI OIIEHOYHBIX CPEJCTB JJIS IPOBEJEHUS ITIPOMEXYTOYHOM
ATTECTAIMHU OBYYAIOIIUXCA 1TO JUCIUIIJIMHE

Onucanue nokaszaTresnel, KpUTepUr OIICHUBAHUS KOMIIETEHIIMM M ONMKMCAHWE IIKaJl OLICHUBAHUS
OCYIIECTBISIOTCS B COOTBeTCTBUU C I[lomoskeHneM o OaIbHO-PEHTHHTOBON CHCTEME OIICHKHU
pe3ynbratoB oOydenus ctyneHtoB no nuciuruimbe (Ilpuka3 Ned2 ot 04.04.2014 «O6 yTBepkIeHUU
MOJIOKEHUS «PEUTHHT IO TUCHIUTLIIUHE ).

Jlis ouleHUBaHUST UHTETPUPOBAHHBIX U MPAKTHKO-OPUEHTUPOBAHHBIX 33JaHUN OO0yUaOLIUXCS

UCHOJIb3YIOTCA ciienytomue kputepun no 100-6aibHON mIiKae:

1. ®opmynupoBaHue NpEACTABICHHON HH(OPMAILIUYU B BUJIE TIPOOIICMBI,
2. Ilpemnoxenue criocoda penieHus MpoOIeMbl;

3. OOocHoBaHME cTIOCO0a peIIeHHsI TPOOIIEMBI;

4, ]JlemoHcTpalus croco0a peneHus IpooIeMBbl.

OrnieHrBaHUE OCYIIECTBIISIETCS IO CICAYIOIEH IIKae:

100-6annpHas mkana PesynbraT ocBOCHUS
MeHee 40 Kpurepuii He chopmupoBan
41-70 Kpurepuii 4eTKO HE BBIpakKeH
71-100 Kpurepuii BepaxkeH 4eTKO

JInst oueHnBaHMs CUTYallMOHHBIX 33JIaHUI UCIIONB3YETCS CIEAYIoIas MKaia:

100-6annpHas mkana PesynbraT ocBOCHUS

oOyJaronuiicss He MOXeT chopMyITHpPOBATH
meHee 30
npo0eMy, MpeACTaBIeHHYIO B 3aJaHUH

oOyyJaronuiicss GOpMyIHUPYET MOCTABIECHHYIO
3a/1a4y, y Hero copMUpPOBaHbI

31-50 M30JIMPOBAaHHbBIE 3HAHUS U YMEHHUS, OJTHAKO

) OTCYTCTBYIOT HHTETPUPOBAHHBIE MOHATHUS U
HaBBIKH, B PE3YJIBTATEC UCTO JOMYIICHBI

OIINOKHU B PEIICHUN U 3aJaHHUEC HE BBIITOJTHCHO

3aJJaHH€ BBIITOJIHEHO, 00YyYaroLiics
51-80 MIPUMEHSIET 3HAHMSI U1l PELICHUS

MIOCTaBJIEHHOW ITPOOJIEMBI, OIHAKO HE
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c(hOpMHUPOBAHBI KOMIIETCHIIUH, BCICICTBUE
4ero 00y4aronuiicst UCIIBITHIBACT 3aTPYAHECHUS

B ICMOHCTpalIun croco0oB pPEIICHUA 3aJa49u

81-100

3aJlaHuE BBIIIOJIHEHO KaK B TEOPETHUUECKOM,
TaK ¥ B IPAKTUYECKOM IIJIaHE, 00yJaromuics

JIETKO AEMOHCTPHUPYET CBOKO KOMIIETCHTHOCTD

0 TAHHOMY BOIIPOCY

@DOHBI OTICHOYHBIX CPE/ICTB, TTO3BOJISIOIINE OIICHUTD PE3YyJIbTaThl 00yUEHUs, BKIFOUYAIOT B CEOs:
®  BOIPOCHI K IPOMEXYTOYHOMN aTTeCTALINH.

[lepedyenp KOMITETEHLMH M TAIbl UX (POPMUPOBAHUS NIPUBEICHBI B CIEYIOIIEH TabuuIe:
N HIudgp Komnerenuus Jranbl GOPMUPOBAHNUS KOMIIETEHIIHH
1 VK-1 CrocoGen OCYIECTBIATD rouck. | 3HATH OOIIEHAYYHbIE METOBI M TIPOLECCH HAyIHOTO
KPUTHYECKHIT aHanm3 u cunres | Mosnamus Cemectpei - 1, 2

nHpopmanuy,  NPUMEHATH

IoaAX04 AJid pCHICHUA IMMOCTABJICHHBIX 3a1a4

CHCTEMHBIH

Bonpocsl K NIpOMeKYTOYHOM aTTECTALMU

«XUMUA»

1. 3auer (1 cemecTp)
Mpuxpemiennbie ¢paiiabi: Bornp. Xumus ( 09.03.01) 1 cem .doc

2. 3auer c oneHKoii (2 cemecTp)
IIpuxpenuiennsie paiiani: Bonp. Xumus (09.03.01) 2 cem. .doc

6. MEPEYEHb OCHOBHOM 1 JTOITOJTHUTEJIHbHON YUEFHOM JINTEPATYPBI,
HEOBXOJINMOM JIJISI OCBOEHUS JACIIUTLTAHBI

a)OCHOBHAs1 JIUTEpaTypa:

1. KopoBun H. B. O6mrast xumus. - M.: Akanemus, 2014. - 496 c.: un.

2. Tmaka H.JL. OOmas xumus. YdeOHoe mocoOme Uit By30B. -23-¢ m3a.crepeotunHoe. / [lom pen.
B.A.Pabunosuua. - JI.: Xumus, 1983. - 704 c.: uin.

3. O6mras xumust. Teopus u 3amaun: yuebnoe nocooue st By3o8/ H.B. Koposun., H.B. Kynemos, O.H.

Tlonwapyk u ap.; noxn penakiueit H.B. Koposun u H.B. Kynemosa.- 5-¢ u3z., crep.-Cankr-IlerepOypr,:
Jlansb, 2021.-492 c.:un. Pexxum noctyna: https://e.lanbook.com/book/1589497category=3863

Jlumepamypa u3 31eKmpoHHO20 Kamano2a.

1. KopoBun H.B. O0mias xumus yuyeOHHK JUIsl By30B 110 T€XH. Hampasil. U crerl.. Beicur.mk., 2009. - 557

C.
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0)10TIOTHUTEbHAS JIUTEPATYPA:

1. Cemenona E. B. [Ipaktuxkym no obmiei xumuu. — Boponexx: BUBT — AHOO BO, 2021 — 101 c. Pexum
nocryma: https://reader.lanbook.com/book/173591#2

2. Cemenona E. B. Knaccudukanys 1 CBONCTBa OCHOBHBIX KJIaCCOB OPraHUYECKHX BEIIECTB. — BopoHexk:
BUBT — AHOO BO, 2021 — 401 c. Pexwum mocrtyma: https://reader.lanbook.com/book/173592#2

3. Hekpacos b.B. YueOnuk o0meit xumuu.-4-¢ u3z., nepepad. - M.: Xumus, 1981.- 560 c., ui.

1. MNEPEYEHH PECYPCOB HH®OPMAIIMOHHO-TEJIEKOMMYHUKAIITMOHHON
CETU «<MHTEPHET», HEOBXOJIAUMBbIX /IUIs1 OCBOEHUSA JUCHUIIJIIMHBI
Jns  obOecneueHust  00pa3oBaTeIbHOrO  Ipolecca IO  JUCUMILIMHE — 0OydarouiuMcs
MIPEAOCTABIIACTCA BO3MOXHOCTh KPYIJIOCYTOYHOIO IHUCTAHLMOHHOIO MHIMBUAYAJIbHOIO IOCTYIA K
AJIEKTPOHHBIM OHOJIMOTEYHBIM CHUCTEMaM H3 JIFOOOW TOYKH, B KOTOPOW HMMEETCS JIOCTYNI K CeTH

«HTepHe™.

HaumenoBanue pecypca HNuTepHeT-cChIIIKA HA pecype

"ZNANIUM.COM"

DneKTpoHHAas OoubamoreyHast cucrema | http://znanium.com
"ZNANIUM.COM".

000 "U3pareancrBo Jlanb

DnektponHas oubauoreunas cucrema OO0 e.lanbook.com

"N3npareabcTBo Jlann'".

00O "DexTpoHHoe H31aTeabeTBo FOPAUT"

DnextponHas 6ubanoTednas cuctema FOPAWT. DBC | http:/biblio-online.ru,
"JlerengapHbie KHUTH" https://biblio-
online.ru/catalog/legendary

duekTpoHHas oubauoreka MAU

Dnexkrponnas oudmuoreka MAU (codctBenrnocts MAU). |  http://elibrary.mai.ru/MegaPro2/
Web

duekTpoHHas Oudamorexa Koncopuuyma aspokocMudeckux By3oB Poccun

DeKTpoHHAs OubIHOTEeKA Koncopmuyma | http://elsau.ru
a’pPOKOCMHYECKHX By30B Poccun.

buoauorexa POOU

bubaunorexa POOU ‘ http://www.rfbr.ru/rffi/ru/library

Enunoe okHO J0cTyna K 00pa3oBaTeIbHBIM pecypcam

Enunoe okxHO 1ocTyna k 00pa3oBaTebHBIM pecypcam ‘ http://window.edu.ru/

Polpred.com

Polpred.com. O630p CMU ‘ http://polpred.com
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http://znanium.com/
https://e.lanbook.com/
http://biblio-online.ru/
http://elibrary.mai.ru/MegaPro/Web
http://elibrary.mai.ru/MegaPro/Web
http://elsau.ru/
http://www.rfbr.ru/rffi/ru/library
http://window.edu.ru/
http://polpred.com/

000 "PYHIB"

DnexkTponHas oubnnoreunas cuctema eLIBRARY.

‘ http://elibrary.ru

00O "HauunoHajbHblIi 1U(pPOBOii p

ecypc "Pykont"

OOO "HauunonanbHblil npoBoii pecype "Pykont".

‘ http://text.rucont.ru

000 "UBUC"

000 "UBUC".

\mmwwmm

00O "UnTerparop aBTopckoro npasa'

OOO "Unrerparop asropckoro mpasa” 1Qlib.

‘ http://www.iglib.ru/

oI'BY "PI'B"

DnekTpoHHas 6ubimuoTteka quccepramnuii PI'B.

http://dvs.rsl.ru

Hanmonanwsnas snexrponnas oubauoreka (HOB). http://H36.pd
HII HOUKOH
Hexommepueckoe MapTHEPCTBO "HaumonaneHbiit | http://archive.neicon.ru

Onexrponno-Unpopmanmonnsiii Koncopumym".

HayuHble TOTHOTEKCTOBBIE PECYPCHI U31ATENBCTBA
Springer (apxuB).

http://link.springer.com/

HaquI)Ie ITOJIHOTEKCTOBBIC JKypHaJbl n31aTciIbCTBa

Taylor&Francis Group (apxwuB).

http://www.tandfonline.com/

Baza mannawix GreenFile komnaaun EBSCO.

http://www.greeninfoonline.com.

BHellIHEIKOHOMHYECKOE oﬁbennﬂenne

"AxaaemuHTOpI"

American Physical Society
American Mathematical Society

http://publish.aps.org/
http://www.ams.org/mathscinet/ind
ex.html

®I'BY "I'THTB Poccu

l/l"

baza manneix Web of Science (mpaBooGiagarens -
Thomson Reuters, ¢ 03.10.2016 r. - Clarivate Analytics).

www.webofscience.com

baza nannbix Scopus m3natenncTBa Elsevier.

http://scopus.com

Springer Customer Service Center GmbH B HayuHBIX H
O6pa3OBaTeJ'ILHBIX eIsx.

Springer

Nature

http://link.springer.com/
http://www.nature.com/

baza ganneix kommanuun EBSCO Publishing:
BJI CASC. BJ1 MathSciNet via EBSCOhost.

http://search.ebscohost.com

Haydnbple  MOJTHOTEKCTOBBIE  JKypHalnbl W KHurH | http://www.sciencedirect.com
n3narelbcTBa Elsevier. http://www.elsevierscience.ru/pro
ducts/science-direct
POOU

HaquHe MOJIHOTCKCTOBLIC  AHIJIOA3BIYHBIC JKYpPHAJIbI
American Chemical Society.

http://pubs.acs.org.

S.METOJNYECKHUE YKA3AHUA JIAA OBYYAIOIIUXCA 11O OCBOEHHIO

JTUCHUTIIINH

bl
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http://archive.neicon.ru/
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http://www.greeninfoonline.com/
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http://www.webofscience.com/
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OddeKkTHBHBEIM CIOCOOOM Pa3BHUTHS TBOPUYECKUX CHOCOOHOCTEH CTYIEHTOB MPU H3yYCHHUH
JTUCIUIUIMHBIL SIBIISIETCS CaMOCTOsITENIbHAsE paboTa, KOTopas HalelieHa Ha MpopaboTKy CTyJeHTaMu
MaTepuasa MpoueAnX KOHTAKTHBIX 3aHATHI U IOJTOTOBKY K IPEICTOSAIIUM 3aHATHSIM.

CamocrosiTenpbHasi paboTa CTYJIEHTOB MPOBOJMWTCS HMHU B COOTBETCTBHH C COOCTBEHHBIMHU
BO3MOXXHOCTSIMU.  MOXHO, OJHAKO, pPEKOMEHJOBaTh TIPYNIOBOE H3yuYE€HHE MaTepUalOB,
00ecreunBarIIee COBMECTHYIO pPAa0OTy HECKONBKUX CTYICHTOB, YTO IOJOXHUTEIBHO BIHUSET Ha
KauecTBO MPOpPabOTKU MPOrpaMMBbI Kypca.

B TO xe BpeMs BBICOKas CTENEHb YCBOCHHS HW3y4aeMOH IUCIHMIUIMHBI JIOCTHTASTCS IPH
MOCTOSIHHOM pa0doTe CTYAEHTOB HaJl TEKYIMM MaTepuaioMm. B 3Toil cBs3M kenarenbHa mpopaboTka
JEKIMOHHOTO MaTepuaia B JI€Hb €ro MPOYTEHHUs, YTO TO3BOJISIET, BO-TIEPBBIX, ONEPATUBHO (HA
clieyIolel JIeKIIMM) CHUMAaTh BO3HUKAIOIME BOIPOCHI U, BO-BTOPBIX, CO3/IaBaTh Oarak 3HaAHUH IO
JTUCIUIUIAHE 330JT0 JI0 IMPOMEKYTOYHOM aTTECTAIIHH.

[Ipy moAroToBke K MPaKTUYECKUM 3aHATHSIM Takke HeoOXoauma MmpopaboTKa JIEKIIMOHHOTO
MaTepuaia. OTO MO3BOJMT OCO3HAHO paboTaTh C MpeajaracMbIM MaTepHajioM IperojaBaTesieM Ha
MPAKTUYECKOM 3aHSTHUH, a, CIEAOBATEIbHO, 3aKJIaAbIBaTh 0a3y METOJUK U MPHEMOB IMPHU PEUICHUH
MIPAKTUIECKHX 3a]1ad.

[Ipu u3ydeHnn marepuaina HeoOXOIUMO JAeNaTh aKLEHT He Ha 3a3yOpHBaHMU MaTepuala, a Ha
MMOHMMAaHUE ero (PU3WYECKOW CyTH, YTO Pa3BHBACT MBINLICHUE W TIO3BOJISICT MOHITH METOIOJIOTHIO
M3y4aeMoM AUCUHUTIINHBL.

Jlexyuu:

Kypc u npesenranuy neKkuui.

Cemunapckue 3aHAmMus.

1.OnexTpoHHas CTpyKTypa aToMoB U [lepuonnyeckas cucrema snemenToB - M.: MATH, 2011

2. Knaccel 1 HOMEHKIIATypa XUMHUYECKUX Heopranndeckux coenunenuit. Yacts . — M.: MATU, 2001
3. Kitaccel 1 HOMEHKIIaTypa XUMUYECKUX HeopraHudeckux coeauHenuid. Yacts 1. — M.: MATH, 2001
4.TennoBoit a3 dext peakiun — M.: MATU, 2005

M0 AUCIUIUIMHE « XUMHUS»

5.BTopoii 3aK0H TepMOAMHAMUKU U XUMUYEecKoe paBHoBecue. — M.: MATU, 2010

6. Kuneruka u paBaosecue. — M.: MATHU, 2002

6. PactBopsl - M.: MATH, 2012

7.OKHCINTENBHO-BOCCTAHOBUTENBHBIE peakuuu — M.: MATH, 2006

8. Dnexrpoxumus. M.: MATH, 2005

9. JlabopaTopHbie paboThI 10 pazaeny "Xumudeckas repmoanHamuka’.- M:MAU, 2015.

Iloocomoska k nexyuu:

[Ipe3eHTanuu JeKUU IO XUMUU

Iloozomoska Kk ceMuHapCcKum 3aHAmMusM:

Meroandeckue yKazaHusl MO OpPraHHU3aIlliHd CaMOCTOSTEIbHOW pabOThl CTYJAEHTOB MO JHCIMILIAHE
«Xumus» - M.: MATH, 2014

WNunuBuayansHbie 3aaanus no xumuu. - M.: MATU, 2014

Iloocomoska k 3auémam u dK3aMeHam:

Kypc nexnuii mo xumun

Memoouueckue pexomenoayuu K 3a0aHUAM.
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1. MeTonuueckne yKa3aHHs 1O OpPTaHU3AIlMH CAMOCTOSTEIHHOM PaOOThI CTYJEHTOB IO THUCIUILINHE

«Xumusa» - M.: MATH, 2014

9. MEPEYEHb WH®OPMAIIMOHHBIX TEXHOJIOI' Ui, UCITIOJIb3YEMBIX ITPHA
OCYHECTBJIEHUU OBPA3OBATEJIBHOI'O ITPOLUECCA 110 JMCHUIIJIMHE
JlucuuniuHa OpPUEHTHpPOBaHA Ha MPUMEHEHHE KOMIBIOTEPHONM TEXHHKH, PECYpPCOB

MH(POPMAIIMOHHO-TEJIEKOMMYHUKAMOHHON ceTu « HTepHeT», 31eKTpoHHOM Oubmmoreku MAW nns
MoMCKa, cOopa, XpaHeHHs, 00pabOTKU U MPEACTABICHUS HH(OPMAITUH.

[Tporpammuoe obecnieuenue, MTHTepHET-peCypChl, 3JIEKTPOHHbBIE OMOIMOTEYHBIEC CUCTEMBI:
KommbrotepHoe TectupoBaHue

10. ONMCAHUE MATEPUAJBHO-TEXHUYECKOM BA3bI IO OCBOEHHIO
JUCLUIINHbBI

1). bubmmoteka Ctynuackoro ¢punmana MATH.
2). bubnmoreka METOIUYECKUX YKa3aHUW K JIA0OpAaTOPHBIM W MPAKTUYCCKUM 3aHSTHUSM B

MEYaTHOM M JICKTPOHHOM BHJIE:
3) JlabopaTopus 00IIeH XUMHUH.
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Ipnnoxenne 1
Kk pa0oueii nporpaMme JHCIUIINHBI

«XAMUSA»

AHHOTaNUsA padoyeil MPporpaMmmbl

HucuunimHa XuMusl sBIsSeTCs 4acThio bioka 1 JIMCHMIIMHBL — AWCIHUILIMH TOJATOTOBKHU
ctyneHToB 1o HampaBieHuto moarotoBku 09.03.01 MHbopMaTuka ¥ BEIYKCIWTENbHAS TEXHUKA.
Hucuunnuua peanusyercs Ha CrynuHo dakynbrere «MOCKOBCKUN aBHAIIMOHHOTO WHCTUTYTA
(HalMOHATBHOTO MCCIIEIOBATENILCKOTO YHUBEPCUTETA)» Kadeapoii (kapenpamu) MCuldT.

JucuunnuHa HaleJaeHa Ha (GopMUpOBaHKE ciaeayomux koMmnereHuii: YK-1.

Copep:xaHue IUCHUIUIMHBI OXBaThIBA€T KPYT BOIIPOCOB, CBSI3AHHBIX C: (YHIAMEHTAJIbHBIMU
3aKOHAMH TPUPOJIBI: CTPOCHHUS M CBOWCTB aTOMOB, MOJIEKYJ, XUMUYECKUX CBS3CH, BEIIECTB U
COCIMHEHUH, XUMHYECKHUX PpEeaKlIUd, TOMOTCHHBIX W TE€TEPOreHHBIX CHUCTEM, MOJIE3HBIX JUIs
obecnieveHus nabHEHIeH npodeccHoHanbHON AeITeIbHOCTH.

[IpenogaBanue MUCHUIUIMHBI MPEAYyCMaTPUBACT CIEAyIONHe (HOPMBI OpPTaHHU3AMH Y4eOHOTO
npouecca: Jlekuus, [Ipaktuueckoe 3anarue, Jlaboparopnas pabora.

[TporpaMMo#l MUCHUTUTHHBI MPEAYCMOTPEHBI CIICIYIONINE BHUILI KOHTPOJISI: TPOMEKYTOYHAS
artecranus B opme 3auet (1 cemectp) ,3aueT C OLEHKOH (2 cemecTp).

OO0mias TpyIOEMKOCTh OCBOCHHUS AMCLUMILIMHBI COCTAaBIsIET 6 3aueTHBIX enuHul, 216 uacos.
[TporpamMmoil AMCHMILIMHBL TPEIyCMOTPEHBI JIeKIMOHHbIe (44 dacoB), npakthueckue (4 dvacos),
naboparopubie (56 yacoB) 3ansTus u (112 4acoB) caMOCTOSATEIbHOM PabOTHI CTY/ICHTA.
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Hpuioxenne 2
K paboueil nporpaMMe AUCUHIINHBI

«XUMUS»

IIpukpeniennslie ¢aiibl

Bonp. Xumus (09.03.01) 1 cem .doc
BOITPOCHI XMUMHUU. 1 CEMECTP (nanpasienune 09.03.01)

1. Kimacchl XUMHUYECKUX COSAMHEHUH.
2.HoMmeHKknaTypa XUMUYECKUX COCTMHEHUI
3. BoicokoMoneKkynsipHble COSMHEHMS]; UX CTPOCHHE, CBOMCTBA, METO/IbI OIYYECHHUS.

4. Ilepnonnueckuii 3akoH Menpeneesa: Gpopmynuposka 3akona /.M. MenaeneeBbiM, pa3BUTHE
3aKOHa.

5.Ilepuoanueckas cuctemMa JEMEHTOB.

6.5lnepHast MozieNb aTOMA.

7. KBanToBas teopus. YpasHenue [liianka.

8. Monenb BOJOPOAHOTO aToMa.

9. KopmyckynsipHO-BOJIHOBasA JBOMCTBEHHOCTh (JOTOHA U ANEKTPOHA. Y paBHeHHE Je bpoits.

10. Op6utansHas moneib atoma. [loHsTHE aTOMHOI OpOUTAIIH.

11. DHepreTuueckoe COCTOSHUE OJJIEKTPOHA B aToMe: MOJEIb OJHOMEPHOTO aroMa co
CTOSSYMMU BOJIHAMHU, CBSI3b SHEPTUH 3JIEKTpOHA E ¢ KBAHTOBBIM YHCIIOM n.

12.I'maBHOE KBAaHTOBOE YHUCJIO.

13.0pburanbHOe KBAHTOBOE YHUCIIO.

14.MaruuTHO€ U CHMHOBOE KBAaHTOBOE YHCJIO.

15.MakcumanbHO€E YUCIIO IEKTPOHOB HA YPOBHSX U MOAYPOBHSX.

(ITpaBuna coctaBiaeHUs IEKTPOHHBIX (POPMYIL.)

16. Tumnbl XxuMudeckoi cBA3M. Y ciaoBue 00pa3oBaHUS XUMUYECKOM CBSI3U.

17. OcHOBHBIE OTJINYUTENIbHBIE IPU3HAKH KOBAJIEHTHON CBS3H:

CBSI3bIBAEMbIE aTOMBI, XapaKTep 3JEMEHTOB, MIPOIECC B IEKTPOHHOM 000sI0uKe, 00pasyemble
YaCTHUILIbI, TUIl KPUCTAIIIMUECKON PELIETKH.

18. 3aBUCHMOCTb 3HEPTUU CUCTEMBI U3 JIBYX aTOMOB BOJOPOJia OT PACCTOSHUS MEXAY HUMHU.
Crioco6 00pa3oBaHus XUMUYECKOHN CBS3H B MOJIEKYJIE BOJOPO/IA.

19. Merton BaneHTHBIX cBsi3el. CyITHOCTh BaJ€HTHBIX CXEM.

20. BaneHTHbIE cXEMBI IPOCTHIX U CIOKHBIX BellecTB. [IoHATHE KOBaIEHTHOCTH.

21. MeTtoa MOJIEKYIISIPHBIX OpOUTANIEH

22.Tunbl KOBAJICHTHOM CBS3H.

23. IloHsATHE OTHOCHUTEIBHOW 3JIEKTPOOTPULATENBHOCTH. CBS3b BEJIWYMHBI OTHOCHUTEIBHOU
NEKTPOOTPHULATEIBLHOCTHU JIEMEHTA C €r0 MOJIO)KEHNEM B IEPUOANUYECKON CUCTEME 3JIEMEHTOB.

24 Ilousatust 3¢ (PEeKTUBHOTO 3apsiia aTOMOB, SJEKTPUUECKOTO AUMOJIA. JUIMOIBHBIT MOMEHT

MOJICKYJIBI.
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25.11onsipHas ¥ HemojdsipHas CBA3b B MHOIOATOMHBIX MoOJeKyJax. CXeMbl BO3MOXKHOTO
cTpoeHus moJiekys tuna AB2 u AB3 .

26.Crioco0bl 00pa3oBaHUsI KOBAJICHTHOU CBSI3U.

27. OcCOOEHHOCTH KOBAJIEHTHOM CBSI3U: HAPAaBJIEHHOCTh U HACHIIIAEMOCTb.

28.01nuuuTeNbHble 0COOEHHOCTH MOHHOM CBSI3U:

CBSI3bIBAEMbIE aTOMBI, XapaKTep AJIEMEHTOB, IIPOLECC B AJIEKTPOHHOU 0005104Ke, 00pa3yembie
YaCTHULIbI, TUIl KPUCTAIIIMUECKON PELIETKH.

29. OmnpeneneHue HOHHOW CBsI3M, HOHOB. (OCOOCHHOCTM MOHHOM CBSI3M : OTCYTCTBHE
HAIpPaBJIEHHOCTU U HACHIIIIAEMOCTH.

30. ITousATHS TONSPU3ALIH, TOJIIPU3YEMOCTH U MOJSIPU3YIOLIEH CIIOCOOHOCTH NOHOB.

31. OCHOBHBIEC OTIIMYUTEIBHBIE OCOOCHHOCTH METAJUTHYECKOMN CBSI3H :

CBSI3BIBAEMBIC aTOMBI, XapaKTep 3JEMEHTOB, MPOIECC B IEKTPOHHOU 000JI0UKe, 00pasyembie
YaCTHUIIbI, TUIl KPUCTAITMUECKOMN PEIIeTKH.

32.IlepBblil 3akOH TepMoAWHAMUKH. [loHSATHE BHYTpEeHHEH XHEPrHMH CHUCTEMBI, TEIIOBOTO
a¢dekra peakum.

33. Ompenenenre BHYTPEHHEH SHEPTMHM CUCTEMBI B M30XOPHBIX IpoOIeccax M HHTAIBIIUU B
M300apHBIX MPOIECCax B CIydyae HarpeBaHusl.

34. OnpeneneHrne TEPMOXUMHH. 3aKOHBI TEPMOXUMUMU.

35. Tepmoxummuueckue ypaBHeHus. [loHstue TemuoBoro 3¢ddexra peakuuu M TEIJIOTHI
0o0pa3oBaHMs COSTMHCHUS.

36.Pacuer TemnoBoro 3¢ dexra peakuuu.

37.Ouepruu I'nb6ca peakuuu. JHTpOIUS.

38. BTropoii 1 TpeTHii 3aKOH TePMOIUHAMHKH.

39.HanpaBneHre XUMUYECKUX PEAKIIH.

40. CKOpOoCTh XMMHUYECKUX PEAKLIUIi B TOMOT€HHON U F€TEPOreHHON CUCTEMAX.

41.®akTophl, BIUSIONUE HA CKOPOCTh XUMUYECKON PEaKInu.

42 BnusHue TemmepaTypbl U NPUPOJIbl PEarupyroliux BEIIECTB HAa CKOPOCTh XHUMHUYECKOH
peaxuu.

43 .BnusiHue KOHIIEHTPAIMH pearupyroIIuX BEMIeCTB HA CKOPOCTh XUMUYECKON PEeaKIIHH.

44.Cmemenne xumudeckoro pasHosecus. [Ipasuino Jle [llarense

BOIIPOCHI k 3auery no obmeit XUMUUN. 2 CEMECTP UBT

PactBopsl. OcHoBHBIE onpesenenus. CiocoObl BEIpaKEHHS COCTaBa PacTBOPOB.
Onpenenenne 3IEKTPOIUTHIECKON TUCCOIHUAIINH, ITIEKTPOIUTOB U HEIJIEKTPOIUTOB.
[Ipouecc nucconnanuu, CTENEHb AUCCOLMALNN 3JIEKTPOIINTA.

Crna0ble ¥ CUITbHBIE DJIEKTPOJIUTHI.

Huccoumaiiust BOJbI.

Bognoponnsiit nokaszarens. lxana pH. Maankaropsl.

Knaccudukarms HOHHBIX peaKIii.

I'unponus cone.

© ooNOk~wdE

OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIC pcaKknuu.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

Baxneiime BOCCTAaHOBHUTEIIH.

Baxxueiiime OKUCIUTEIIH.

DNEeKTPOXUMHYCCKUNA Psifl HAPSHKEHUH METAIIOB.
CraHnapTHbIC IEKTPOAHBIC TOTCHITHAIIEI.
Boaopoanslii 351€KTpO/I.

I'anpBaHMYECKHE PJIEMEHTHI.

BTopuunbie HCTOUYHNUU XUMHUECKOU YHEPTHUU.

YpaBHEHHE 3MEKTPOAHOTO TTIOTeHIMaa (ypaBHeHue Heprcra).

Onextponuz. OOIUe MOHATHS.

OT9wst TaTbBAHWYECKOTO DIIEMEHTA U AIIEKTPOIIU3EPa.
DNEeKTPONH3 BOAHBIX PACTBOPOB COJIEH.

DJIEKTPOJIU3 C PACTBOPUMBIM aHOJIOM.

Hanpsoxenue paznoxxeHus saekrpoiuTa. [lepenanpsoxenue.
3aKOHBI AJIEKTPOIIU3A.

DIEeKTPOXUMHUYECKAs] KOPPO3HSL.

24 Metoapl 3alIUTHI OT KOPPO3UU.
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Bonp. Xumus (09.03.01) 2 cem. .doc
BOITPOCHI no XMMHWHN
(manpasnenue 09.03.01)
2 CEMECTP

25. PactBopsl. OcHoBHBIE ompeneneHus. CrocoOb! BEIpaKEHUS] COCTaBa PACTBOPOB.
26. OnpeneneHne NEKTPOITUTHIECKON TUCCONUANINH, STIEKTPOIUTOB U HEAJIEKTPOIUTOB.
27. Ilpouecc auccouunanny, CTeNeHb TUCCOIMAIIIH JIIEKTPOIUTA.
28. Cnabble U CUIIbHBIC DJIEKTPOIUTEI.

29. Juccoruariis BOIbI.

30. Bonopoansiii nokazatens. Llkana pH. MHaukatops.

31. Knaccuuxanwsi TOHHBIX PEaKIIHA.

32. I'maponus conet.

33. OKHCIAUTENEHO-BOCCTAHOBUTENBHBIC PEAKIIHH.

34. Baxxneiiine BOCCTAHOBUTEIH.

35. BaxxHeime OKUCIUTENH.

36. DNEeKTpOXUMUYECKHUH PsiT HANIPSHKEHU METaIoB.

37. CranmapTHbIE 3JIEKTPOIHbIEC TOTCHIINAEI.

38. BomopoaHbIil 3JEKTPOI.

39. 'anpBaHMYECKHE 3JICMEHTHI.

40. BropuyHble HCTOYHUU XUMUYECKOH SHEPTUH.

41. YpaBHEHHUE JIEKTPOAHOrO NoTeHIMana (ypaBuenue Heprera).
42. Dnexrponu3. OOmme TOHATHS.

43. Ornuuus rajJbBaHMYSCKOTO JIEMEHTA U 3JICKTPOJIn3epa.

44. DnexkTponn3 BOIHBIX PACTBOPOB COJEH.

45. DAEKTPOIU3 C PACTBOPUMBIM aHOIIOM.

46. Hanpsbkenue pasioxeHust aiekTpoiuTa. [lepeHanpspkeHue.
47. 3aKOoHBI 3JIEKTPONIN3A.

48. DnekTpoXUMHUYECKask KOPpO3usl.

24 Metoapl 3alUTHI OT KOPPO3UU.
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