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PABOYAS ITPOT'PAMMA JINCHUIIJINHBI
Paznennbl pabdoyeil nporpaMmMmbl
1. Ilenu ocBoeHUs AUCHUILINHBL [lepedeHp MIaHUPYEMBIX Pe3yIbTaTOB O0yUCHUS.
2. MecTo TUCIMIUIMHBI B CTPYKTYpe 00pa3oBaTeIbHON TPOTrPaMMBI.
3. CrpykTypa u coepx aHue JUCIUTIINHBL.
4. IlepedyeHb yueOHO-METOIUYECKOTO OOECTICUCHHUS 111 CAMOCTOSTEIIbHON PabOThI
00y4JarOIUXCs 0 TUCIUTUIHHE.
5. ®oHA OIIECHOYHBIX CPEACTB sl MPOBEACHUS TPOMEKYTOUHOM aTTecTali 00yJarouxcs mno
JTUCLHUTLINHE.
6. IlepedueHb OCHOBHOU U JIOMIOJIHUTEIBHONW y4eOHOU JIUTEepaTyphl, HEOOXOIUMOM /I OCBOCHUS
JUCLUTLITUHBI.
7. Tlepedenp pecypcoB HHPOPMAITMOHHO-TEIICKOMMYHHKAIIMOHHOM ceTn «IHTepHET»,
HEOOXOIUMBIX JIJIS OCBOCHUS TUCIIUTLIHHEI.
MeTtoauueckue ykazaHust Jisl 00y4arommxcs M0 OCBOCHUIO TUCHUTUTHHBI.
9. TlepedyeHbp HHPOPMAIIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX IPU OCYIIIECTBICHUN
00pa30BaTebHOTO MpoIiecca Mo TUCIUIUINHE.
10. Onucanue MaTepuaIbHO-TEXHHYECKON 0a3bl, HEOOXOAMMOM I OCYILIECTBICHUS
00pa30BaTeNbHOTO Mpoliecca Mo TUCIUIUINHE.

o

Ipuiio:xkenusi K padoyveil mporpaMme QM CIUATINHbBI
[Tpunoxenue 1. AHHOTaLUs pabovel IPOrpaMMel
[Tpunoxenue 2. [IpukpersieHHbie hanibl

[Iporpamma coctaBieHa B cootBeTcTBuU ¢ TpedoBanusmu CYOC MAU, pa3paboTaHHOTO HA OCHOBE
momudummpoBanaeix ®I'OC BO (3++) mo wampasnenuto 24.03.05 J[Buratenu neTaTelbHBIX
anmnaparoB

ABTOpPBI IPOIPAMMBI:

benosa C.b.

3aBeayromnuii odecreunBaroiei kadeapoi

MCullT

[Tporpamma ogoGpeHa:

3aBenyrouuii Bemyckatomieit kadenpoit TIIAJ[  AupexTop BbImycKaromiero ¢uianana
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1. HEJHW OCBOEHUSA JUCHUIIJIMHBI. MEPEYEHD IIJIAHUPYEMBIX
KOMITETEHIIUM U PE3YJIbTATOB OGYUEHMSI.
HCHBIO OCBOCHUA JUCHUITIIMHBI XUMHUS SIBIISIETCS AOCTUIKCHUC CIICAYIOIHX PE3YJILTATOB
ocoenus(PO):

N

HIngp

PesysbTaT 00y4yeHus

1

3-2(OTIK-
1.2)

3HaTh OCHOBHBIC TOHATHS H 3aKOHBI, KOTOPBIM MNOAYHUHAIOTCA IIPOIECCHI, MMPOTCKAIOIINE B
XUMHYCCKUX CUCTEMAX U O6’I)HCH}IIOHII/IG PEAKOUOHHYIO CIIOCOOHOCTH BCIICCTB

V-6(OIIK-
1.3)

YMeTh MPUMEHSITh XMMUYECKHE 3HAHHS MPHU PEHICHUU MPO(EeCCHOHAIBHBIX 3a/1a4, HaXOJUTh
MpoECCHOHATBHO 3HAYUMYI0 XHMHUYECKYI0 HH(GOpMAIMIO, B TOM 4YHCIe B ceTH Internet,
UCIOJIB30BAaTh  TCOPCTUYECKHE 3HAHUS U1 OOBSCHCHUS  PE3yJbTATOB  XUMHUYECKUX
9KCIEPUMEHTOB; OCYIIECTBIITh BBEIOOp MeToma It OOpaOOTKM JaHHBIX B COOTBETCTBHHU C
ITOCTaBJICHHON 3a/avell, aHaIN3UPOBaTh PE3yJbTAaThl PacueTOB M OOOCHOBHIBATH MOJTYUCHHBIC
BEIBOJIBI

B-12(OIIK-
2.3)

BJ'IaIIeTL HaBbIKaMU MPUMCHCHUA O6HI€I/IH)KCH€pHLIX 3HAHMI JJIsd pCHICHUA y‘l€6HLIX 3a1a4

[Tepeuncnennsie PO sBisroTcs 3TanoM GOpMUPOBaHMS CIEAYIOUIMX KOMIIETECHIIUMI:

N HIngp Komnerenuus
1 OI1K-2 CriocoOeH MpUMEHATh 00IeMH)KEHEPHBIE 3HAHUS B IPO(ECCUOHATILHON e TEIbHOCTH
2 OIIK-1 CriocoOeH  NpHUMEHATh 3HAHUS  BBICIICH MaTeMaTHMKHM M €CTECTBCHHBIX HAyK B

po(eCCHOHATBHOM I TEIBHOCTH

NuaukaTtopbl AOCTHKEHHUS] KOMIETEHIMM, CIy)Xalue Ui TPOBEPKH CPOPMUPOBAHHOCTH YaCTH
COOTBETCTBYIOIIECH KOMIETEHIINHU:

N

Mugp

Wnaukarop koMnereHuii

1

OIIK-1.2

ﬂeMOHCTpI/IpyeT 3HaHUA l'IOJ'IO)KCHI/Iﬁ, 3aKOHOB U METOJOB €CTCCTBCHHBIX HAYK

2

OIIK-1.3

Pemaer craHmapTHeie 3amadd MPOo(EecCHOHATBLHOW NEeATEIBPHOCTH C TPUMEHEHHWEM 3HaHWH
BEICIIIEH MAaTEMATHKH W €CTECTBEHHBIX HAYK

OIIK-2.3

Pemaer crannaprtHble
00IIeMHKEHEPHBIX 3HAHUI

3aJa4yu HpO(i)eCCPIOHaJILHOﬁ JACATCIBbHOCTHU C MPUMCHCHUCM

2.

MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT PAMMBL.

JucuuninuHa XuMus —SBIIETCS NPEAUIECTBYIOIIEH U IMOCIEAYIOIIEH Ui CIEXYIOLIUX
JUCLUILINH:

N

IpenmecTByONIMe AMCUUILIMHBI

Iocaenywuiue AMCUMIIMHBI

Hrorosas roc. arrecranus

ConpoTHUBJIEHNE MAaTEPUATIOB

Jleranu MamvH U OCHOBBI KOHCTPYHUPOBAHHUS

HaueprarenbHas reomeTpus

TeopeTnueckas MeXaHUKa

Teopml MCXAaHHU3MOB U MalllMH

MarepuanoBeieHue

(eI BN i Ko N RO, TN ¥ SN RS I NS I

TexHomorus KOHCTPYKIITMOHHBIX MAaTCPUAJIOB

O

Mexanuka > XUIKOCTH U rasa

—
S

TepmonHaMuka

—
—

Temonepenaya

—
[\

DJIEKTPOTEXHUKA U AJIEKTPOHUKA |

—
[98)

WNmxenepHas rpaduka

—_—
N

YuebHast mpakTHUKa
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15 Mertponorus, CTaHIapTU3aLHs u
cepruduxanms
16 Teopernueckue OCHOBBI  NPOEKTHUPOBAHUS
TEXHOJOTHYECKUX nponeccon JJJTA
17 MaremaTuyecKuii aHaJIn3
18 Jlunelinas  anreOpa W aHaJUTHYECKas
reoMeTpus
19 Juddepennnanbapie ypaBHEHHS
20 Teopuss BepoATHOCTE H MaTeMaTu4ecKas
CTaTUCTUKA
21 YucneHHbIE METOIBI
22 ®dusuka 1
23 MeTtoabl MATEMAaTHYECKOTO MOJAEITUPOBAHUS
3. CTPYKTYPA U COAEP) KAHUE JUCHUITJINHBI
OO0mmas Tpy10€MKOCTb JUCIUIUIMHBI COCTaBIIsIeT 3 3aueTHBIX(bIe) enuHut(bl), 108 gaca(oB).
Mopayab Pa3znen Jlekuuu | Ipaktuy. | Jlagopar. | CPC | Bcero Bcero ¢
3AHATUA paﬁOTbl yacoB IK3aMECHaAMHU
u
KYPCOBBIMH
Xumus OCHOBHBIE TIOHSITHS H 4 2 0 4 10 108
3aKOHbI XUMUMU.
9J'IeKTp0HHOC CTPOCHUC
aTOMOB DJICMEHTOB.
ITepnoguueckast cucrema
3JICMCHTOB U 3JICKTPOHHAA
CTPYKTypa aTOMOB.
Xumudeckas CBs3b. 4 0 12 20 36
OJICMCHTBI, BCIICCTBA U
COCIUHCHUA
Xumudeckas 4 0 0 4 8
TEpMOAUHAMUKA
Xumudeckasi KHHETHKA 4 0 4 11 19
PacTBOpBI 37IEKTPOIIUTOB, 4 0 8 10 22
HMOHHBIC U OKUCIIUTCIIBHO-
BOCCTAaHOBUTCIIbHBIC
peaknuum.
DNEKTPO-XUMHUYUECKHIE 4 0 4 5 13
TMponeCChI
Bcero 24 2 28 54 108 108
3.1.Jlekuumn
| Ne | Pa3nen | Oo0BemM, | Tema Jgexnun
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n/n

IUCHHUILTHHBI

qyacoB

1.1.0cHoBHBIE
MTOHATHUS U 3aKOHBI
XUMHH.
DNEeKTPOHHOE
CTPOCHHE aTOMOB
JIIEMEHTOB.
Tlepuognueckas
CHUCTEMa 3JIEMEHTOB
U 3JICKTPOHHAs
CTPYKTYpa aTOMOB.

DJEeKTPOHHOE CTPOCHUE aTOMOB 31eMeHTOB U [lepuoanyeckas cucrema
3JIEMEHTOB.

1.2. Xumuueckas
CBSI3b. DJIEMEHTEI,
BEIIICCTBA U
COCIMHECHUS

OCHOBHBI€ THIIBI XMMHAYECKHUX CBﬂSCﬁ, ycja0oBUe 06pa3OBaHI/I$L

1.2. Xumnueckas
CBSI3b. DJIEMEHTEI,
BEIEeCTBA U
COEIMHEHUS

KOBaHeHTHaﬂ, HOHHAs M METaJInYecKas CBs3b. VIX OTIUYUTEIIbHbIE MMPpU3HAKU

1.3. Xumuueckast
TEPMOJANHAMUKA

OCHOBHBIE IOHATHS TEPMOINHAMHKH. [IepBBIli 3aKOH TEPMOIUHAMUKH.

1.3. Xumuueckas
TEPMOJANHAMUKA

.Bropoii 3akon TepmonHamMuku. HarpaneHue npoTekaHus Mpo1eccoB.
CBobOonHas saeprus ['ud0ca.

1.4 Xumuueckast
KHHETUKA

3aKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKUX peakIuil. XuMmdecKas
KHHETHKA.

1.4 Xumuueckast
KHHETUKA

O6parruMble 1 HeOOpaTHMbIE XUMHUYIECKUE PEaKIINA. XUMHUIECKOE PAaBHOBECHS €
€ro CMelIeHue.

1.5.PacTBOpbI
JIIEKTPOJIUTOB,
HUOHHBIC U
OKHUCITUTEIHO-
BOCCTAaHOBHUTECIILHBIC
peaKIun.

Drektponutuueckast quccorpaiust. CUIbHbIE U C1adble 3eKTponuThl. pH
cpensl.

1.5.PactBopHI
JJIEKTPOJIUTOB,
WOHHEIE U
OKHCITUTENBHO-
BOCCTaHOBHTEJIEHbIE
peaKIuy.

HonHbIe 1 OKUCINUTETLHO-BOCCTAHOBUTEILHEIC pCaKknounun.

10

1.6.2nexTpo-
XUMHUUYECKHE
MPOLIECCHI

DNeKTpOXUMHUYECKHEe peakunu. [ aTbBaHIMYECKUe HIEMEHTHL. DJISKTPOIIH3.

11

1.6.2nexTpo-
XUMHUYECKHE
IPOLIECCHI

9HCKTpOXHMH‘{eCKa}I KOppO3us U METOJbI 3AIIIUTEI OT HEEC.

HUroro:

24

3.2.Conep:xaHue JIeKI U,

1.1.1. DaexkTpoHHOE cTpoeHHe aTOMOB JjieMeHTOB U Ilepuoanueckas cucrema 3jieMeHTOB. (A3: 4,
CPC: 4)

Tun nekuun: MadopmarmonHas JeKIus

®opma opranm3aumu: JIekius

1.2.1. OcHOBHbIE TUIIBI XUMU4YECKHUX CBs3eil, yci1oBue o0pasoBanusi. (A3: 2, CPC: 8)
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Tun nekuun: MadopMarmonHas JeKIus

®opma opranm3aumu: JIekuus

1.2.2. KoBajieHTHas1, HOHHASI M MeTa/LTHYecKasi cBsi3b. X oTsimuuTebHbIe npu3Haku (A3: 2, CPC:
8)
Tun nekuun: MadopMarmonHas JeKIus

®opma opranm3aumu: JIekius

1.3.1. OcHoBHbIe NOHsITHA TepMoAHMHAMUKH. [lepBblii 3axoH TepmonmHamuku. (A3: 2, CPC: 2)
Tun nekuun: MadopmarmonHas JeKIus

®opma opranm3aumu: JIekius

1.3.2. .Bropoii 3axkoH TepmoanHamuku.Hanpasenne nporexkanusi npoueccos. CBodoaHas 3Heprus
I'n66ca. (A3: 2, CPC: 2)

Tun gexuun: MHPOpMAITMOHHAS JISKITHST

®opma opranmsaumu: JIekius

14.1. 3aKOHOMEPHOCTH NMPOTEKAHMSI XMMUYECKUX peakuuii. XuMnyeckass KHHETHKA.

(A3:2,CPC: 1)
Tun nekuun: MadopMarmonHas JeKIus

®opma opranm3aumu: JIekuus

1.4.2. OOparumble U HeoOpaTHMMble XHMMHUYECKHE peakluu. XHUMHYECKOe PABHOBECHSI € ero
cMmeienue. (A3: 2, CPC: 8)

Tun nekuun: MadopMarmonHas JeKIus

®opma opranm3aumu: JIekius

1.5.1. DaexTponnTnyeckas aucconnanusa. CuibHbie u ciaadbie daekTpoantbl. pH cpensl. (A3: 2,
CPC: 4)

Tun gexkuun: MHPOpMAITMOHHAS JISKITHST

®opma opranmsaumu: JIekius

1.5.2. MoHHBbIE M OKUCINTEIBHO-BOCCTAHOBUTEIbHBbIE peakuuu. (A3: 2, CPC: 4)

Tun gexuun: MHPOpMAITMOHHAS JISKITHST
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®opma opranm3aumu: JIekmus

1.6.1. DaexTpoxumMuueckue peakuuu. ['ajibBaHuYecKHe 1eMeHThI. JiaekTpoius. (A3: 2, CPC: 1)

Tun Jexkuumn:

WNudopmarimonHas JeKIus

®opma opranm3aumu: JIekius

1.6.2. DaekTpoxuMmnyecKasi KOPpo3usi U MeTObI 3a1IUTHI 0T Hee. (A3: 2, CPC: 2)

Tun Jexkuumn:

WNudopmarmonHas JeKIus

®opma opranm3aumu: JIekius

3.3.1IpakTnyecKkue 3aHATHSA

n/n

Paznen
JUCIHUITHHBI

O0beMm,
4acoB

Tema NMPAKTUY€CKOro 3aHATHH

1.1.0cHOBHEIE
MOHSTHUS U
3aKOHBI XHMUH.
OneKTpOHHOE
CTpOeHHE
aTOMOB
9JIEMEHTOB.
[Tepuoauueckast
cucreMa
JJIEMEHTOB H
ANEKTPOHHAS
CTPYKTYpa
aTOMOB.

2 OneKTpoHHas CTPYKTypa aToMoB U [lepronudeckas cucremMa 31€eMEHTOB

HUroro:

3.4.Conep:kanne NPAKTUYECKUX 3aAHATHIA

1.1.1. DaekTpoHHasi cTpykTypa aTromoB U [lepuoauyeckasi cucrema iementoB (A3: 2, CPC: 0)

®opma opranmsauuu: [Ipakruueckoe 3aHsTHE

3.5.J1abopaTopHblie padoThI

Pasznen
TUACIHTIINHBI

HaumenoBanue 1a00paTopHOIi
padoThI

Oo6neMm, yacon

1.2. Xumuueck
asi CBSI3b.
3JIEMEHTHI,
BEIlECTBA U
COEIMHEHUS

Kunaccel 1 HOMEHKIIaTypa XUMHUUECKHUX
COE€IUHEHNH

1.2.Xumuueck
ast CBA3b.
2JIEMEHTHI,
BEIIECTBA U
COEIMHEHUS

XuMH4ecKue ypaBHEHHS B
MOJICKYJISIPHOH ¥ HOHHOU (hopme

1.2. Xumuueck
as CBS3b.

Tlonsipuzanust HOHOB
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3JIEMEHTHI,
BeIlleCTBa U
COCTMHEHUS

1.4. Xumudeck
4 Kuneruka u paBHOBecHe. 4
asi KHHeTHKa
1.5.PacTBopbI
JNEKTPOJIUTOB,
HOHHBIE U

OKMCIIUTEIHLHO
5 Omnpenenenne PH cpenspr. 4

BOCCTaHOBHTE
JIbHBIC
peaKuum.
1.5.PactBopHI
JJIEKTPOJIUTOB,
HOHHBIC U
OKHCINTENBHO | OKHCINTETHHO-BOCCTAHOBUTEIBHEIE 4

- peaxuum.
BOCCTaHOBHTE
JIbHBIC
peakium.
1.6.2nexTpo-
7 XUMHUYECKHE | DIEKTPOXUMHUS. 4
MIPOLIECCHI

HUroro: 28

3.6.Conep:xkanue 1a00paTOpPHLIX padoT
1.2.1. Knaccpl 1 HOMEHKJIaTypa XuMH4YecKux coenuHennii (A3: 4, CPC: 4)

®opma opranusanuu: JlaboparopHas padota

1.2.2. XumMnyecKkue ypaBHeHHs1 B MOJIEKYJIAPHOI 1 noHHOii opme (A3: 4, CPC: 0)

®opma opranusanuu: JlaboparopHas padota

1.2.3. Tlloasipuzanus monos (A3: 4, CPC: 0)

dopma opranuszanuu: Jlaboparopuas padora

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

dopma opranuzanuu: Jlaboparopuas padora

1.5.3. Onpenenenue PH cpensbl. (A3: 4, CPC: 2)

®opma opranusanuu: JlaboparopHas padota

1.5.4. OkucauTEILHO-BOCCTAHOBHUTEIbLHBIE peakuuu. (A3: 4, CPC: 0)

®opma opranusanuu: JlaboparopHas padota

1.6.1. Daexrpoxumus. (A3: 4, CPC: 2)
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®opma opranuszanuu: JlaboparopHas padora

3.7.KypcoBbie pad0Thl M MPOEKTHI 1O JUCHUILINHE

3.8.IlpomexyTouHasI aTTECTALUS
1.
Ipuxpeniiennble gaiiabi: Bonp. Xumus (24.03.05) 18-19..doc

4. HNEPEYEHDb YYEBHO-METOINYECKOI'O OBECIIEYEHUSA U1
CAMOCTOSTEJBLHOM PABOTHI OBYUYAIOIIUXCS 11O JJUCHUILIMHE

3HeKTpOHHbIe npe3cHTaluun JeKIHM.
MeTtoaudecKkue YKazaHusd K J'[ﬂﬁOpﬂTOprIM 3aHATUAM B IEYATHOM U 3JICKTPOHHOM BH]I€:

1. MeTroguyeckue ykazaHus 10 OPraHUu3alMu caMOCTOSTEIbHOI padoThl CTYIEHTOB 10 IMCIUIJIMHE
«Xumus» - M.: MATH, 2014

2. UnauBuayanbHble 3aqanus mo xumum. - M.: MATH, 2014

1) Kitacebl 1 HOMEHKJIATYpa XMMHUYECKHX HeopraHuveckux coeaquHennid. Yacrp 1. — Ctynunckuii
bnman MAMU, 2015.

2) Kinacchl M1 HOMEHKJIATYpa XUMHUYECKUX Heopranudeckux coequHenuii. Yacrp Il. — CrynuHckmni
bnman MAMU, 2015.

3) XuMnuyeckue ypaBHeHHMsI B MOJIEKYJSAPHOA W MOHHO# Gopme. — Ctynunckuid puiauan MAU,
2015.

4) Ioasipuzanusi uoHoB. — Crynuuckui pununana MAU, 2015.

5) Kunernka u pasnosecue. — Crynunckuii puianan MAU, 2015.

6) Bonoponnslii nokasaresnns. Onpenenenne pH cpeabl. — Crynuacknii pumman MAU, 2015.
7) OKUCIUTETBHO-BOCCTAHOBUTE/IbHBIE peakuu — Ctynunckuid uwman MAU, 2015.

11) Dnexrpoxumus - Ctynunckuii puauana MAU, 2015.

12) DnexrponHas crpykrypa aromos u [lepnognueckasi cucrema sjiementos - MAH, 2015.

1. OcHOBHAas 1 AONOJTHUTENBHAS JINTEPATYpa MO JUCLUTIINHE
2. Pecypchl nH(MOPMAIIMOHHO-TEIEKOMMYHHKAIIMOHHOM ceTr «THTepHeT.
3. Pecypcol HayuHO-TexHIYecKor Oubmmorekn MAU.

4. adopmariioHHbIE CTEH/TBI KadeIphl.
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5. ®OH/] OIEHOYHBIX CPEJICTB JIJIsI TIPOBEJAEHUS ITIPOMEXYTOYHON
ATTECTAIMH OBYYAIOIIUXCA 11O JUCHUIIVIMHE

Onucanue nokaszaTtenel, KpUTepUn OLIEHUBAHUS KOMIIETEHIIMM M OMHCAHWE IIKaJl OLICHUBAHUS
OCYIIECTBISIIOTCS B cooTBeTcTBUU C [lonmokeHneM O OauIbHO-pEUTHHTOBOM CHCTEME OIICHKHU
pe3yibpTaToB 00ydeHus: cryaeHtoB no aucturumne (IIpuka3z Ne42 ot 04.04.2014 «OO6 yTBepKICHUH
MOJI0KEHUS «PEUTHHT IO TUCITUTIIIMHEY).

Jlyist OLIeHUBaHUSI UHTETPUPOBAHHBIX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/IaHUN O0yJaIONINXCS

UCTOJB3YIOTCS creaytomue kpurepun mno 100-6ayuibHOI mikane:

1. ®dopmynupoBaHUE PEICTaBICHHONW HH(OPMAIIUU B BHJIE TPOOIEMBI;
2. TlpeanoxxeHue cnocoba perieHus: mpoOIeMsl;

3. OOGocHoBaHME crIOCO0a peIeHus MPOOIIEMBL;

4. JlemoHCTpamus crocoda pereHus npooIeMbl.

OueHuBaHuE OCYIIECTBISIETCS O CIIEAYIONIEH IIKaJe:

100-6anmapHas mIKana Pe3ynbTaT ocBOCHMS
Menee 40 Kpurepuii e chopmupoBan
41-70 Kputepuii 4eTko He BBIpaKEH
71-100 Kpurepuii BbpaXkeH 4eTKO

Jl1s1 olleHMBaHUS CUTYAITMOHHBIX 3aJJaHUN UCIIONIB3YETCs CIICIYIOIIas IIIKaja;

100-6amapHas mIKana Pe3ynbTaT ocBOCHMS

oOydJaronuics He MOXKET CPOPMYITHPOBATH
Mmenee 30
npo0sieMy, MPeACTaBICHHYIO B 3aIaHUH

o0yyaromuicss GopMyJIupyeT MOCTABICHHYIO
3a/1a4y, y Hero chopMupoBaHbI

3150 W30JIMPOBAaHHbBIC 3HAHUS U YMEHHS, OJTHAKO

) OTCYTCTBYIOT UHTCTPUPOBAHHBIC ITOHATHA U
HAaBLIKH, B PE3YJIbTATC YCTO JOMYIICHBI

OIMOKHU B PEIICHUHN U 3aJaHUEC HE BBIIIOJITHCHO

3aJlaHue BBITIOJIHEHO, 00yJaroImuics
MIPUMEHSET 3HAHUS ISl pEelIeHUs
51.80 MOCTABICHHOW MPOOIEMBI, OJHAKO HE
) c(hOpMHUPOBAaHBI KOMIIETEHIIUH, BCIEICTBUE
4ero 00y4aromuiicst UCTIBITHIBAET 3aTPYAHEHUS

B ICMOHCTpAalun CII0C000B peUICHUA 3aa9u

3a1aHUC BBITTIOJIHCHO KaK B TCOPCTUYCCKOM,

81.100 TaK ¥ B IPAKTHUECKOM IUIaHe, 00ydaronuiics
JIETKO JIEMOHCTPUPYET CBOKO KOMIIETEHTHOCTh

0 JAaHHOMY BOIIPOCY

@DOoH/IbI OLIEHOYHBIX CPE/CTB, MO3BOJIAIONINE OLICHUTh PE3yJIbTaThl 00YUEHUs, BKJIIOUAIOT B CE0sL:
®  BONPOCHI K IPOMEKYTOUHON aTTECTALIUU.
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[lepeyenp KoMIETEHIMI U 3TAmbl UX (POPMHUPOBAHUS TPUBEACHBI B CIIEAYIOUICH TabHIIe:

N Mudgp Komnerennust Jrtansl GOPMUPOBAHHSA KOMIIETEHIHH
1 OIIK-2 CriocoGen  mpuMeHsT oOmIentKeHepHbie | B1AICTh HABBIKAMH NPUMEHEHHS OOIICHHKEHEPHBIX
3HAHNs B IPO(ECCHOHANBHOI iestTeIpHoCTH | SHAHHH Ui pernenns yuebupix 3anay Cemectp - 1
2 OIIK-1 CrocoGeH MpUMeHATh 3HAHMA Bbiciieii | SHATh OCHOBHBIC NOHSTHS M 3aKOHEI, KOTOPBIM
MaTeMaTHKH UM €CTECTBEHHbIX Hayk p | [OAUMHANOTCA — IIPOUECCHL,  IIpOTEKaroline B
NPOheECCHORATBHOI JIESTENBHOCTH XUMHYECKUX cucTeMax u 00BsACHSIOIINE

PEaKLIMOHHYIO CIOCOOHOCTh BEIIECTB

YMeTh NPUMEHSATh XUMHYECKHE 3HAHUS  [pU
pemieHHH TPO(PECCHOHANBHBIX  33aJad, HAaXOIWUTh
npodeccuoHaIbHO 3HAYUMYIO XUMHYECKYIO
nHpoOpMannio, B TOM 4HCIe B ceTH Internet,
HCTIONB30BaTh TEOPETHUYECKHE 3HAHUA TUTS
00BsICHEHUS pe3yIbTaToOB XAMHAYECKUX
SKCIIEPUMEHTOB; OCYIICCTBIISATH BEIOOp MeTona IJist
00pabOTKN NaHHBIX B COOTBETCTBUH C TIOCTaBICHHON
3amavell, aHANIM3UPOBATh PE3yIbTATBI PACUYCTOB U
000CHOBBIBATH MONyYCHHBIC BEIBOJBI Cemectp - 1

Bonpocsl K NpoMe;KyTOYHOM aTTeCTALMU

«XUMUA

1. 3a4er ¢ ouenkoii (1 cemectp)
Ipukpensennsie gaiiabi: Borp. Xumus (24.03.05) 18-19..doc

6.  NEPEYEHH OCHOBHOI U JOMOJHUTEJIBHON YUEBHOM JINTEPATYPBDI,
HEOBXOJIUMOI JUISI OCBOEHUS TUCIUIIINHBI

a)OCHOBHAs JIUTepaTypa:
1. KopoBun H. B. O6mast xumus. - M.: Akagemust, 2014. - 496 c.: un.

2. T'muaka H.JI. OOmas xummus. YueOHoe mocoOme i By30B. -23-¢ m3n.crepeorunHoe. / Ilox pen.
B.A.Pabunosuua. - JI.: Xumus, 1983. - 704 c.: uin.

3. Obmas xumust. Teopust u 3anaun: yue6Hoe nocodue st By3os/ H.B. Koposun., H.B. Kynemos, O.H.
lonuapyk u ap.; mox penakiuerd H.B. Koposun u H.B. Kynemosa.- 5-e u3zn., crep.-Cankr-IletepOypr,:
Jlanp, 2021.-492 c.:un. Pexum gocryna: https://e.lanbook.com/book/1589497category=3863

JI umepamypa usz 3J1eKnpoHHO20 Kamanaoea.:

1. KopoBun H.B. O6mas xumust yd4eOHUK [T BYy30B 110 TEXH. Hampamil. U crell.. Beicnrimk., 2009. - 557
C.

0)10nOTHUTEIBHAS JIUTEPATYypa:

1. Cemenona E. B. IIpaktukym mo obmieit xumuu. — Boponexx: BUBT — AHOO BO, 2021 — 101 c. Pexxum
noctymna: https://reader.lanbook.com/book/173591#2

2. HekpacoB b.B. YueOuuk o0mieit xumun.-4-¢ uzf., nepepad. - M.: Xumus, 1981.- 560 c., ui.
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7. INEPEYEHBb PECYPCOB HHO®OPMAIIMOHHO-TEJEKOMMYHUKAITMOHHON
CETU «<MHTEPHET», HEOBXOJUMbIX JIJISI OCBOEHUS JUCIHHUIIJINHBI
Jnst obecnedeHust  oOpa3oBaTenbHOTO  TIpollecca IO JUCHUIUIMHE — OOyJaroIuMcs
MPEOCTABIISIETCS BO3MOXXHOCTDh KPYIIIOCYTOYHOTO JHUCTAHIIMOHHOTO HWHIMBHIYaJbHOTO JIOCTyNa K
JNEKTPOHHBIM OWOIMOTEUHBIM CUCTEMaM U3 Jt000H TOYKH, B KOTOPOM HMMEETCs JOCTYN K CETH

«HTepHeTY.

HaumenoBanme pecypca HNHTepHeT-CCHLIKA HA pecypce

"ZNANIUM.COM"

DNEeKTpOHHAs OoubnmoreyHas cuctema | http://znanium.com
"ZNANIUM.COM".

00O "N3pnareancrBo Jlann"

DnektpoHHas 6ubimoredyHas cuctema OO0 e.lanbook.com

"U3natenbcTBo Jlann".

00O "diexTponnoe m3nateabcTeo FOPAVIT"

OneKkTpoHHass OMOIMOTEYHAs] CHCTEMa FOPAMNT. DBC | http://biblio-online.ru,
"JlerennapHpie KHUTH" https://biblio-

online.ru/catalog/legendary

duaexkTpoHHas oubamoreka MAU

OnekrponHas 6ubmmoreka MAU (cooctBennocts MAU). | http://elibrary.mai.ru/MegaPro2/
Web

duekTpoHHas Oudanorexa Koncopuuyma aspokocMudeckux By3oB Poccun

DneKTpoHHAas oubmoTeka Koncopruyma | http://elsau.ru
a’POKOCMHUUYECKUX BY30B Poccum.
bubanoreka POOU
bubnunorexa POOU | http://www.rfbr.ru/rffi/ru/library
EnnHoe okHO 10cTyna K 00pa3oBaTeIbHBIM pecypcam
Enunoe oxHO 1ocTyna Kk 00pa3oBaTeIbHBIM pecypcam | http://window.edu.ru/
Polpred.com
Polpred.com. O630p CMU | http://polpred.com
00O "PYHDB"
OnektpoHHas 6ubmuorevyHas cuctema eLIBRARY. | http://elibrary.ru
00O "HauunonanbHblii Hu(pposoii pecypc "Pykont"
00O "HammonansHsiii udposoit pecypc "Pykont". | http://text.rucont.ru
000 "UBHUC"
000 "UBUC". | http:/ivis.ru
OOO "HHTerparop aBTOpCKOro npasa'
00O "UnTrerpatop aBTopckoro npasa" 1Qlib. | http://www.iglib.ru/
®I'BY "PI'B"
OnexrponHas oubnuoreka nuccepranuii PI'b. | http://dvs.rsl.ru
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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/
http://elibrary.ru/
http://text.rucont.ru/
http://text.rucont.ru/
http://www.iqlib.ru/
http://dlib.eastview.com/

Hanmonanwsnas snexrponnas oubnuorexa (HOB). | http://H36.pd

HIT HOUKOH
Hexommepueckoe MapTHEPCTBO "Hammonanwherit | http://archive.neicon.ru
OnexkrponHo-MHpopmanmonnsiii Koncopumym".
Hay4Hble MOTHOTEKCTOBBIE PECYPCHI H31aTEIHCTBA http://link.springer.com/
Springer (apxuB).

HayuHple TOJHOTEKCTOBBIC JKypHajbl HW3aarenbcTBa | http://www.tandfonline.com/
Taylor&Francis Group (apxuB).

baza manaeix GreenFile kommanuun EBSCO. http://www.greeninfoonline.com.
BHemHeskoHOMHUYeckoe o0bequHeHHe " AkageMUHTOPT"
American Physical Society http://publish.aps.org/
American Mathematical Society http://www.ams.org/mathscinet/ind
ex.html
®I'BY "I'THTB Poccun"

baza namapix Web of Science (mpaBoobnamarens - | www.webofscience.com

Thomson Reuters, ¢ 03.10.2016 r. - Clarivate Analytics).

baza nanubix Scopus m3garensctBa Elsevier. http://scopus.com
Springer Customer Service Center GmbH B Hayunbix u | http://link.springer.com/
00pa3oBaTEeNbHBIX LENSX. http://www.nature.com/

Springer

Nature

baza nanueix komnannu EBSCO Publishing: http://search.ebscohost.com

BJI CASC. B/l MathSciNet via EBSCOhost.
Hay4Hbple  MOJHOTEKCTOBBIE  KypHalbl W KHUTH | http://www.sciencedirect.com
n3narelncTBa Elsevier. http://www.elsevierscience.ru/pro

ducts/science-direct

POOU
HayuHple MOTHOTEKCTOBBIE AaHTIIOSA3BIYHBIC >KypHabI | hitp://pubs.acs.org.

American Chemical Society.

8.METOJUYECKHE YKA3AHUS JJIS1 OBYUAIOLIIUXCSI IO OCBOEHHIO
TV CIHATIIAHBI

O} dekTUBHBIM CIIOCOOOM pPa3BUTHS TBOPYECKHUX CIIOCOOHOCTEH CTYACHTOB NPH H3YYCHUH
JTUCIUIUIMHBIL SIBIIIETCS CAaMOCTOsITENbHAs paboTa, KOTOpas HaIlelieHa Ha MpopaboTKy CTyAeHTaMu
MaTepuasa MpoueAnX KOHTAKTHBIX 3aHATHIA U TIOJTOTOBKY K MPEACTOSIINM 3aHATHSIM.

CaMocTtosiTennbHasi paboTa CTYICHTOB MPOBOAWTCS HMH B COOTBETCTBHU C COOCTBEHHBIMH
BO3MOXXHOCTSIMU.  MOXXHO, OJHAKO, pPEKOMEHJOBaThb TIPYNIOBOE HM3yUYE€HHE  MAaTepUalioB,
o0ecreunBarIIee COBMECTHYIO pPAa0OTy HECKOIBKHUX CTYJICHTOB, UYTO TIOJOKUTEIBHO BIHUSET Ha
KayecTBO MPOPabOTKU MPOrpaMMBbI Kypca.

B TO ’xe BpeMs BBICOKasi CTENEHb YCBOCHHS HW3Y4aeMOH IUCIUIUIMHBI JOCTUTAETCS MPHU
MTOCTOSTHHOM paboTe CTYAEHTOB HaJ TEKYIIMM MaTepuajgoM. B 3Toil cBs3u jkenareiabHa MpopadboTka
JEKIMOHHOTO MaTepuaja B JIEHb €ro MPOYTEHHUS, YTO TO3BOJISET, BO-NIEPBBIX, ONEPATUBHO (HA
ClIeyIoIIel JIEKIIMM) CHUMAaTh BO3HUKAIOIIKME BOIMPOCH! U, BO-BTOPBIX, CO3/1aBaTh Oarak 3HaAHUM IO
JTUCIUIUIAHE 33[07T0 JI0 MPOMEKYTOYHON aTTECTAIINH.
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[Ipy MoOArOTOBKE K MPAKTUYECKUM 3aHATHSAM Takke HeoO0XoJuma MpopaboTKa JIEKITMOHHOTO
MaTtepuaga. ITO MO3BOJUT OCO3HAHO paboTaTh C MpellaraéMblM MaTepHaloM IpernojaBaTesieM Ha
MPAKTUYECKOM 3aHITHH, &, CIIEJIOBATENBHO, 3aKIaJbIBaTh 0a3y METOJUK M TPUEMOB MPU PEIICHUU
MPAKTUYECKUX 3a/1a4.

[Tpu u3ydenun marepuaia HEOOXOJUMO JeNaTh aKIEHT HE Ha 3a3yOpHMBaHWM MaTepuana, a Ha
MOHUMaHHE ero (PU3NYecKOW CyTH, YTO Pa3BUBAET MBIIUICHUE U TO3BOJIAET MOHITH METOIOJOTHIO
M3y4aeMOU TUCUUILIUHBIL.

Jlexyuu:

[Ipe3eHTanmu nexuuii.

Iloocomoska k nexyuu:

[Ipe3enTanuu JgeKuuii.

Iloo2omosKka Kk ceMuHapCcKum 3aHAMUsIM.:

1. Meroauueckue yka3aHusl IO OPTaHU3AIUHA CAMOCTOSTEIHHOW paOdOThI CTYACHTOB IO JUCITUILINHE
«Xumusa» - M.: MATH, 2014

2. UnpuBuayanbHbie 3aanus o xumuu. - M.: MATU, 2014

Iloozomoska k 3auémam u dIK3AMeHaAM:

DJIEKTPOHHBIE TPE3CHTAIUHU JICKIUH.

Memoouueckue pekomenoayuu K 3a0aHUAM:

1. Meroaunueckue yka3aHusl IO OPTaHU3AIMUHA CAMOCTOSTEIHHOW paOdOThl CTYACHTOB IO JUCITUILINHE
«Xumusa» - M.: MATH, 2014

1. Meroauueckue yka3aHusl IO OpPTaHU3AlMU CAMOCTOSATEIbHOU pabOThl CTYACHTOB IO JUCIUILINHE
«Xumus» - M.: MATH, 2014

2. UnpuBuayaneHble 3a0a0ud no xumun. - M.: MATU, 2014

1) Knmaccel 1 HOMEHKIIaTypa XUMHUYECKHUX Heopranmdeckux coemuHeHuil. Yactp [. — CrynuHCKMiA
dumman MAU, 2015.

2) Knaccel 1 HOMEHKJIaTypa XMMHUYECKUX HeopraHuueckux coequHeHuil. Yacte II. — CrynuHckuit
¢wman MAU, 2015.

3) Xumudeckue ypaBHEHHS B MOJICKYJISIPHOUM B HOHHOHU dopme. — CtynuHckuit punman MAU, 2015.
4) Tlonspuzanust noHoB. — CtynuHCcKul pruman MAU, 2015.

5) Kuneruka u paBHoBecue. — Crynuackuii pumman MAU, 2015.

6) Bonopoanstit mokasarens. Onpenenenue pH cpeasl. — Crynunckuii pumman MAU, 2015.

7) OKUCIUTENBHO-BOCCTAHOBUTEIbHBIC peakiuu — CtynuHckuit punuan MAU, 2015.

11) Dnexrpoxumus - CtynuHckuit prman MAU, 2015.

12) DnexrponHas cTpykrypa aromoB u Ilepuoauueckast cucrema anemenTos - MAU, 2015.

9. NIEPEUEHb MH®OPMAIIMOHHBIX TEXHOJIOT U1, UCTTIOJIb3YEMbBIX ITPH
OCYUECTBJIEHUHU OBPA30OBATEJIBHOI'O ITPOLIECCA 1O JUCHUIIJIMHE
JlucuuiimHa  OpUEHTHpPOBaHAa Ha INPUMEHEHUE KOMIIBIOTEPHOM  TEXHUKH, PECYPCOB

MH(POPMaIIMOHHO-TEIEKOMMYHUKAITMOHHOW ceTn «MHTepHeT», siekTpoHHOM OmuOmmorekn MAW st
MoucKa, coopa, XpaHeHusI, 00pabOTKU U TIPEACTABICHHS HH(DOPMAITHH.
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[Tporpammuoe obecnieuenue, THTepHET-pecypcChl, 3JEKTPOHHbIE OMOIMOTEYHBIE CUCTEMBI:
KomnerorepHoe TectupoBanue

10. OMUCAHHUE MATEPUAJBHO-TEXHUYECKOM BA3BI IO OCBOEHHUIO
JANCHUITINHBI

1). bubanorexa Crynunackoro ¢pmimana MATH.
2). bubnmoreka METOIUYECKMX YKa3aHUM K JIAOOpAaTOpPHBIM M TPAKTHYECKUM 3aHATHSAM B

MEYaTHOM H 3JICKTPOHHOM BHUIC:
3) JlabopaTopus 00IIeH XUMHUH.
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Ilpuaoxenue 1
K padoueii mporpaMme IMCIMIJIMHBI
«XHUMHUS»

AHHOTanuA padoueil NporpamMmsl

JucuumninHa XuMHsS SBISETCS 4YacThio bioka 1 JIMCHUIIKMHBI — JAWCIUILIAH TOJATOTOBKHU
CTYZICHTOB 10 HaIpaBJIeHUIO TOATOTOBKHU 24.03.05 JIBUraTenu geratejbHbIX annapaToB. Juciuninaa
peanmsyercss Ha CrynuHOo dakynbrere «MOCKOBCKHI aBUAIIMOHHOTO WHCTUTYTAa (HAIMOHAIHHOTO
HCCIIEI0BATENIbCKOTO YHUBEpCcUTETa)» Kadeapoit (kadhenpamu) MCuldT.

JucrunauHa HareneHa Ha popMmupoBanue cienayromux kommnerennuii: OITK-2 ,OITK-1.

CopepxaHne TUCIUIUITMHBI OXBAaTBIBAET KPYT BOIIPOCOB, CBSI3AHHBIX C: (YHIAMEHTAIBLHBIMH
3aKOHAMH IIPUPOJLI:  CTPOCHHS M CBOWCTB aTOMOB, MOJIEKYJI, XMMHMYECKHX CBS3€H, BEIISCTB U
COCAMHEHMHI, XMMUYECKHUX pEaKIMi, TOMOIEHHBIX UM T'E€TEPOr€HHBIX CHCTEM, IMOJC3HBIX JUIs
obecreyeHns gaabHeNer npodheCcCHOHANLHON IEATEIbHOCTH

[IpenomaBanue AUCIUIUIMHBI MPETyCMATPUBACT CIEAyIONMe (GOpMBI OpraHU3aIuu y4eOHOTO
nporecca: Jleknus, [IpakTrueckoe 3ansTue, JlaboparopHas pabora.

IIporpamMMoll AUCUMIUIMHBI MPEAYCMOTPEHBI CIEAYIOIIME BHUABI KOHTPOJIA: IPOMEXYTOUHAsS
attecraius B (hoopme 3aueT ¢ oneHkoit (1 cemectp).

OO0miasi TpyI0EMKOCTh OCBOCHHUS AWCIMILTUHBI COCTaBIseT 3 3aueTHBIX enuHuIl, 108 yacos.
[TporpamMmMoii AMCIUIUIMHBI MPEAYCMOTPEHBI JIEKITMOHHBIE (24 4YacoB), MpakTHYecKue (2 Yacon),
naboparopHbie (28 yacoB) 3aHATUA U (54 4aCOB) CAMOCTOSITEILHON pabOTHI CTY/ICHTA.
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IMpunoxenue 2
Kk paloueii mporpaMme JHCIUIIIHHBI

«XUMUSI»

IIpukpenieHHslie ¢aiiabl

Bonp.Xumnus (24.03.05) 18-19..doc

wN =

17.

18.
19.
20.

21

23.
24.
25.
26.
27.
28.
29.

30.
31.

BOITPOCBI XMMUA

Kitaccel XMMHUECKUX COETMHEHHH.

HoMenknatypa XMMUYECKUX COEAMHEHUI

[epuonnyeckuii 3akoH Menneneesa: popmynupoBka 3akona J[.M. MennieneeBbiM, pa3BUTHE
3aKOHa.

[leproauueckas cucreMa 3JIEMEHTOB.

SlnepHast Mmozenb aToma.

KBanToBas teopus. Ypasuenue Ilnanka.

KopnyckynsipHO-BOJIHOBasI IBOMCTBEHHOCTh ()OTOHA U AJIEKTPOHA. Y paBHEHHUE Jie bpoits.
OpbGuranbHast Mosienb atoma. [TonaTue aroMHO# opOUTAIH.

['mtaBHOE KBAaHTOBOE YHCIIO.

. OpOuTanpbHOE KBAHTOBOE YHUCIIO.

. MarHuTHOE M COMHOBOE KBAHTOBOE YHCIIO.

. MakcuManbHOE YKCIIO AJIEKTPOHOB HA YPOBHAX U IMOJYPOBHSIX.

. [IpaBuia coctaBieHus ANEKTPOHHBIX GOPMYII.

. Tumnbl xuMuveckol cBs3M. Y cinoBrue 00pa30BaHUs XUMUYIECKOM CBSI3H.

. OCHOBHBIE OTJIMYHUTENIbHBIE IPU3HAKN KOBAJIEHTHOM CBS3H:

. CBSI3IBAEMBIE aTOMBI, XapaKTep AJIEMEHTOB, MTPOIIECC B JIEKTPOHHOI 000MI0uKe, 00pa3yeMblie

YaCTHLBI, TUIl KPUCTAJUIMYECKON PELIETKH.

3aBUCUMOCTb SHEPIMH CUCTEMBI U3 JIBYX aTOMOB BOJIOPOAA OT PACCTOSIHUS MEX1Y HUMH.
Crioco6 o0pa3oBaHUs XUMHUYECKOH CBS3U B MOJICKYJIE BOJOPO/IA.

MeTton BaneHTHBIX cBsA3€il. CyIIHOCTh BaJI€HTHBIX CXEM.

BaneHTHbIE CXEMBI IPOCTHIX U CIOXKHBIX BEIIECTB. [[0HATHE KOBaIEHTHOCTH.

MeTtoa MONeKyISIpHBIX opOuTanei

. TUIBI KOBAJIECHTHOW CBSI3H.
22.

[ToHsATHE OTHOCUTENHHOMN AIIEKTPOOTPUIIATETHHOCTH. CBS3bh BEIMYMHBI OTHOCUTEIBHOM
AIEKTPOOTPHUIIATEIHHOCTH JIEMEHTA C €T0 TOJIOKEHUEM B TIEPHUOIUUECKON CHCTEME
DJICMCHTOB.

[Tonsitus a3ppexTuBHOTO 3apsia aTOMOB, JIEKTPUUECKOTO TUTIONS. JIMITOTBHBIIT MOMEHT
MOJICKYJTBI.

[TomstpHast 1 HEMOJSIpHAs CBSA3b B MHOTOATOMHBIX MOJIEKyIax. CXeMbl BOBMOXHOTO CTPOSHUS
Mosekyln tuna AB, u ABs .

CniocoOs1 00pa3oBaHUsI KOBAJIGHTHOM CBSI3H.

Oco0eHHOCTH KOBAJICHTHOM CBSI3M: HAIIPABICHHOCTh U HACBIIIAEMOCTb.

OTnuuuTeNbHbIE 0COOEHHOCTH HOHHOM CBS3H:

CBSI3BIBAEMBIC ATOMBI, XapaKTep JIEMEHTOB, MPOIIECC B AIEKTPOHHOU 000JI0UKe, 00pazyembie
YaCTHIIbI, TUIT KPUCTAIUTMIECKON PEIIETKH.

OnpeneneHre NOHHON CBsI3H, HOHOB. OCOOEHHOCTH MOHHOM CBSI3U : OTCYTCTBHE
HaIpaBJIEHHOCTH ¥ HACHIIIIAEMOCTH.

[MonsaTHS MONSpU3AIIH, TTOJSIPUIYEMOCTH H MOJSIPU3YIOIIEH CIIOCOOHOCTH HOHOB.
OCHOBHBIE OTJIIMYUTENLHBIE 0COOEHHOCTH METAJNIMYECKOM CBS3H :
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32. cBs3BIBaEMBIC ATOMBI, XapaKTep FJIEMEHTOB, MPOIIECC B AIEKTPOHHOU 000JI0UKe, 00pazyembie
YaCTHIbl, TUIT KPUCTAUIMYECKON PEHIETKH.

33. IlepBslii 3ak0H TepMoaAnHAMUKH. [IoHATHE BHYTpEHHEH SHEprur CHCTEMBI, TEIUIOBOTO Y deKTa
peakuuu.

34. Onpenenenne BHYTPEHHEN S3HEPTHH CUCTEMBI B H30XOPHBIX MPOLIECCAaX U SHTAJIBIINY B
M300apHBIX MpoIeccax B CIydyae HarpeBaHusl.

35. Onpenenenne TEPMOXUMHUH. 3aKOHBI TEPMOXHUMUM.

36. Tepmoxumudeckue ypaBHeHUs. [loHsTHE TeToBOTO 3 (HEeKTa peaKkIuy U TETIOThI
00pa3oBaHMs COCAMHECHHUS.

37. Pacuer TemoBoro 3¢ ekTa peakiuu.

38. Duepruu ['n66ca peakiuu. JHTPOIHSL.

39. BTopoii u TpeTuii 3aKOH TEPMOJIMHAMUKH.

40. HanpapiieHre XUMUUYECKUX PEAKIIUM.

41. O6paTtuMbie 1 HEOOpAaTHMbIE XUMUUECKUE PEAKLINH.

42. Cmemenne xumuueckoro pasHosecus. [Ipasuiio Jle llarense.

43. PactBopel. OcHoBHEIC ompenencaus. CnocoObl BBIpAKEGHHUS COCTaBa pPacTBOpPoB. KoimouaHbie
PacTBOPBHL.

44, OnpeneneHUe HMEKTPOTUTHUSCKON TUCCOITUAIIIH, DIICKTPOIUTOB U HEAICKTPOIUTOB,

45. Tlporecc AUCCOIMAIINY, CTEIICHb TIUCCOLUAIIUY IICKTPOIIUTA.

46. Cnabbie U CHIIBHBIC DJIICKTPOJIHTEHIL.

47. Jluccoumars BOJIbI.

48. Bomoponansrit mokasarens. [llkana pH. UaaukaTopsr.

49. Knaccugukamnus HOHHBIX PeaKLuil.

50. T'uaponus cone.

51. OKHCTUTENHPHO-BOCCTAHOBUTEIHLHEIE PEAKITHH.

52. BaxuHeine BOCCTAHOBUTEIH.

53. BaxxHeimme OKUCITUTENH.

54. DAEKTPOXUMUYECKUN Ps HAMIPSHKECHUH METAIIIOB.

55. CtaHgapTHBIC AIICKTPOTHBIC TIOTCHITHAIIBL.

56. BogopoaHbIii 37IeKTPOI.

57. I'anpBaHUYECKUE FTEMECHTEI.

58. BropuyHbIc HCTOYHUH XUMHUICCKON SHEPTHH.

59. YpaBHeHHE 3IEKTPOIHOTO MOTeHIIMAaNa (ypaBHeHre HepHera).

60. Dnexkrponu3. OOIIHe TOHATHS.

61. OTuns TaTbBAaHUIECKOTO JIEMEHTA B DJICKTPOJIU3epa.

62. DNeKTpoan3 BOJHBIX paCTBOPOB COJIEH.

63. DIEeKTPOIN3 C paCTBOPUMEIM aHOIOM.

64. Hanpspkenue pa3inoKeHus dIekTpoauTa. [lepenanpsokenne.

65. 3aKoHBI 2JIEKTPOIH3a.

66. DIEKTPOXUMUIECKAS KOPPO3HS.

67. MeTobI 3aIlIUTE OT KOPPO3HH.
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Bomnpocs! k 3k3ameny no xumuu. I cemectp.

OOpaTuMbie ¥ HeOOpaTUMbIC XUMHYSCKUE PEaKIIUH.

Cwmemenne xumuieckoro paBHoBecus. [Ipasuo Jle Illarense

OmpeneneHne EKTPOTUTHISCKON TUCCOITUAIIAHN, IIEKTPOJIUTOB U HEAJIEKTPOIIUTOB.

[Ipornecc nucconnaryuy, CTEeHb UCCOIHAINN AIIEKTPOIIHTA.
Cnabbie ¥ CHIIBHBIC DJICKTPOIUTHL.

Huccounarnus Bojsl. [llkana pH. MHaukaTopsl.
Kiraccudukaiiis HOHHBIX peaKITHiA.

I'unponus coneit.

OKHCIUTEIbHO-BOCCTAHOBUTEIIHHEIC pcaKknuu.

. DNEKTPOXUMUYECKUN PsiJ] HATIPSHKEHUN METAILIOB.

. XUMUYECKUE UCTOUHUKH PICKTPUIECKOU SHEPTHUU.

. BogoponHslii anexTpo.

. DnexTpoaHbIe MoTeHUManbl. YpaBHenue HepHera.

. Onexrponuz. O0UIME MOHSITHUS.

. OTnnuus ralbBaHUYECKOTO 3JIEMEHTA U DIIEKTPOJIK3epa.

. DIEKTPOJIN3 BOJHBIX PACTBOPOB COJCH.

. Hanpspxenue paznoxxeHus anextpoiuta. [lepeHanpsokeHue.
. 3aKOHBI AJIEKTPOITH3A.

. DIEKTPOXUMHUYECKAS KOPPO3HS.

. MeTotbI 3aIUThl OT KOPPO3HH.

26.Metambl. OOITHOCTh XUMHUYIECKUX B (PH3NICCKUX CBOMCTB.
27.06mmas xapakrepuctuka Mg u Be.

28.006mas xapakrepuctuka Al u Ti.

28.006mas xapakrepuctuka Mo u W.

29.006mas xapakrepuctuka Fe u Ni.
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Bonpocs! k 3x3ameny mo xumuu —2003

IlepBbiit 3aKk0H TepMoAMHAMUKHU. [IoHATHE BHYTPEHHEN YHEPTUU CUCTEMBI, TEILIOBOTO

s dexra peakum.

Omnpenenenyue BHyTpEHHEH SHEPTHH CUCTEMBI B M30XOPHBIX MPOIIeCcCax U SHTAIBIINU B

n300apHBIX IpoIleccax B Cllyyae HarpeBaHUsL.

Ornpenenenrue TePMOXUMHH. 3aKOHBI TEPMOXUMUMU.

Tepmoxumuueckue ypaBHeHus. [loHsTHe TermioBoro agpdexra peakiuu U TEII0ThI

00pa3oBaHus COCTUHECHHUS.
Pacuer terioBoro ¢ ¢pexra peakum.
Ouepruu ['n66ca peakuu. DHTPOMHSL.

Oo6paruMble 1 HEOOpaTUMbIe XUMUYECKHE PEAKLINH.

Cwmemenue xumudeckoro pasHoBecus. [Ipasuiio Jle [llarense

Omnpenenenne dAEKTPOIUTUYECKON TUCCOITHAITNH, DIIEKTPOIUTOB M HEIJIEKTPOJIUTOB.

Hpouecc aucconuannu, CTCCHb JUCCOIUALIUHA SJICKTPOJIUTA.

. CnaGble ¥ CUIIBHBIE SIIEKTPOIHTHI.

Jucconuarysi BOJbI.

Kinaccudukanmsi HOHHBIX peaKIiuii.

I'mpponus cosen.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.
DJIEKTPOXUMHUYECKUH P HAIPSIKEHUH METaJIJIOB.
XUMHUYECKUE UCTOYHUKH AJIEKTPUUECKON SHEPTHUU.
Bonopoanslii anekTpoa.

OnexTpoaHble TOoTeHIMaNbl. Y paBHeHue HepHcTa.
Onekrponn3. OOIIMe MOHATHS.

OTnnuMs raJpBaHUYECKOTO 3JIEMEHTA U AJIEKTPOJIU3epa.
DNEeKTPOIN3 BOJHBIX PACTBOPOB COJIEH.

Hanpsixenune pasnoxxenus snexkrponura. [lepenanpsixenue.
3aKOHBI AJIEKTPOIIU3A.

DJIEKTPOXUMHUYECKAsT KOPPO3HUSL.

MeTo/1bl 3aKThI OT KOPPO3HH.
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BOIIPOCHI TTO XUMHNH. 1 CEMECTP -2008

1.OCHOBHBIE 3aKOHBI XUMUH.
2.Ilepuonuueckuii 3akoH Menaeneesa: hopmynaupoBka 3akona .M. MenaeneeBbM, pa3BUTHE 3aKOHA.
3.Ilepuoanueckas cucreMa 3JIEMEHTOB.
4.0OmnsITH Pesepdopma mo paccemBanuio anbda - gacTuil. PU3NIeCKU CMBICIT TTOPSIKOBOTO HOMEPA B
HEPUOJUUECKON CUCTEME DIIEMEHTOB.
5.51nepHas Mojiens aToMa.
6.KBanroBas teopus. Ypasuenue Ilanka.
7.Mopeinb BOJIOPOITHOTO aToMa.
8. KopnyckymsipHO-BOJIHOBAs JBOWCTBEHHOCTH (DOTOHA M 3JIEKTPOHA. YpaBHeHHE e bpoiins.
9.0pb6utansHas Mozaenb aToma. [loHsiTHe aTOMHO# opOuTay.
10. DHepreTHYeCcKoe COCTOSIHHAC MIEKTPOoHA B aToMe. CBSI3b SHEPTUH IJICKTPOoHA E ¢ KBaHTOBBIM YHCIIOM 1.
11. I'maBHOE KBaHTOBOE YHUCIIO.
12. OpOuTanbHOE KBAaHTOBOE YHCIIO.
13. MarHuTHO€E U CIIHHOBOE KBaHTOBOE YHCIIO.
14. MakcuMasabHOE YMCIIO 3JEKTPOHOB Ha YPOBHAX U MOAYPOBHSIX.
15. IlpaBuna cocTaBiaeHUsI AIEKTPOHHBIX (HOPMYII.
16. Tunsl XuMHYECKOi1 CBsA3U. Y cIoBHE 00pa30BaHH XUMHUUECKON CBSI3H.
17. OcHOBHBIE OTJIMYUTEIIbHBIE IPU3HAKY KOBAJICHTHOM CBSI3U:
CBSI3bIBAEMBIC aTOMBI, XapaKTep 3JEMEHTOB, NPOLECC B JJIEKTPOHHOWH o00osiouke, 0oOpasyemble

YaCTHIIbI, THIT KpHCTaHHH‘{CCKOﬁ PEUICTKH.

18. 3aBUCUMOCTB PHEPTHH CUCTEMBI U3 JIBYX aTOMOB BOJIOPOJIa OT paccTOsHUS Mexay HuMu. Criocod
00pa3oBaHMs XUMHUYCSCKOW CBS3H B MOJICKYJIC BOJIOPO/IA.

19. MeTox BaneHTHBIX CBs3eil. CyITHOCTh BAJICHTHBIX CXEM.

20. BaneHTHBIE CXEMBI ITPOCTHIX U CIOKHBIX BellecTB. [loHATHE KOBaIEHTHOCTH.

21. Metoa MONeKyJISIpHBIX opOuTaneii.

22. Twurbl KOBaJCHTHOH CBSI3H.

23. IloHsATHE OTHOCUTEIHFHOM AIEKTPOOTPUIIATENFHOCTH. CBSI3b BETMYUHBI OTHOCHTEIHHOMN
3JIEKTPOOTPHIIATEIIEHOCTH DIIEMEHTA C €r0 MOJI0KCHHEM B TIEPUOINICCKON CHCTEME 3JICMEHTOB.

24. TlonsTus 3PEKTUBHOTO 3apsia aTOMOB, SJICKTPUICCKOTO JUTIONA. JIUTOIBLHBIA MOMEHT MOJICKYJIbL.

25. IlonsipHast ¥ HEMOJISIPHASI CBA3h B MHOTOATOMHBIX MOJIEKyIax. CXeMbl BO3MOYKHOTO CTPOEHHS MOJIEKYJT
tina AB, u AB; .

26. CriocoObl 00pa30BaHUs KOBAJICHTHOW CBSI3H.

27. OcoO6eHHOCTH KOBAJICHTHON CBSI3U: HAIIPABICHHOCTh M HACHIIIIAEMOCTbD.

28. OTnuauTeNnbHbIE 0COOEHHOCTH HOHHOM CBSI3U:

CBSI3BIBACMBIC aTOMBI, XapakTep 3JIEMCHTOB, IMPOLIECC B AJIEKTPOHHOH 00010YKe, 00pa3yeMble

YaCTHIbI, THIT KpHCTaHHHqCCKOﬁ PEUICTKH.

29. Onpenenenue MOHHOH CBsI3U, HOHOB. OCOOEHHOCTH HOHHOH CBSI3H :
30. [oHATHS MONSPU3ALIH, TTIOIAPU3YEMOCTH U MOJIIPU3YIOIIEH CTIOCOOHOCTH HOHOB.
31. OCHOBHEIE OTIIMYHATEIBLHBIE OCOOEHHOCTH METAUTMYECKOM CBSI3H :
CBSI3BIBACMBIC aTOMBI, XapaKTep 3JEMCHTOB, IMPOLIECC B AJIEKTPOHHOH 00010YKe, 0Opa3yeMble

YaCTHIbI, THIT KpHCTaHHHqCCKOﬁ PEUICTKH.

32. IlepBhlii 3aK0H TepMOAUHAMUKY. [[OHSATHE BHYTPEHHEH SHEPTHUH CUCTEMBI, TEIIIOBOTO 3 dekTa
peakuumu.

33. Ompenenenre BHYTPEHHEH YHEPTUN CUCTEMBI B H30XOPHBIX MPOIIECCaX M DHTAIBITHN B U300apHBIX
npolieccax B cly4yae HarpeBaHHs.

34. OmnpeneneHue TEPMOXUMUU. 3aKOHBI TEPMOXUMHUH.

35. Tepmoxumudeckue ypaBHeHUs. [loasTHE TeTToBOTO 3P dheKTa peakiiny U TETIUIOTHI 00pa30BaHMS
COCJIMHEHMUSL.

36. Pacuer terioBoro 3¢¢dexra peakuuu.

37. Duepruu ['nb0ca peakunu. JHTpONHSI.

38. HampaBneHne XUMHYIECKUAX PEaKITHiA.

Bepcusi: AAAAAADbLzQg Kom: 000144251



—

0 © N kv

Bomnpocs! k 3k3ameny no xumuu. I cemectp.

OOpaTtuMbie ¥ HeOOpaTUMbIE XUMHYSCKUE PEaKIIUH.

Cwmemenne xumuaeckoro paBHoBecus. [Ipasuio Jle Illarense

Omnpenenenne 3JIEKTPOIUTHIECKON TUCCOUAIINH, SIEKTPOIUTOB U HEIIEKTPOIUTOB.
[Iporecc nucconnaryy, CTEeHb AUCCOIMAINN AIIEKTPOIIHTA.

Cnabble ¥ CHIIBHBIC DJICKTPOIUTHL.

Jluccoruarus BOIbI.

Kiraccuukaiiis HOHHBIX peaKITHii.

I'unponus coneit.

OKHCIUTEIbHO-BOCCTAHOBUTEIIBHEIC pcaKkuuu. OCHOBHBIC IOHATHS U OIpCACIICHHA.
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Bomnpocs! k ax3ameny o xumuu. II cemectp. (2008)

OObpaTumbie U HEOOPATUMbIE XUMHUUECKHE PEAKIIUU.

Cwmeenne xumuyeckoro pasHoBecus. [Ipasuno Jle llarense

Onpenenenue  BIEKTPOIUTUYECKOW  JUCCOLMALMHU,  JJIEKTPOJIUTOB  H
HEDJIEKTPOJIUTOB.

[Ipouecc qucconnanyu, CTENEHb IUCCOUUALINU IIEKTPOJIATA.

Cnalbie U CUIIbHBIE SJIEKTPOJIUTHI.

Jluccoumanust BOAbI.

Knaccudukanys HOHHBIX peaklui.

I'maponus conen. Koncranta rupponusa. MakTopel, BIMAIOIIME HA CMEILIECHUE
paBHOBECHS IIPUA TUIPOJIN3E.

CryneHyaTelii  TUAPOJU3  CcoJied, O0Opa3oBaHHBIX CJIA0BIM  OCHOBAaHHUEM
MHOT'OBAJIECHTHOI'O METaJLIA.

CryneHuaTblid THAPOJM3 COJIEH, O0O0pa30BaHHBIX C€J1a00l MHOTOOCHOBHOM
KUCJIOTOM.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH.

HaunGoee BasxHbIE BOCCTAHOBUTENN U OKUCIUTEINH.

DNEKTPOXUMHYECKHUI PsJl HAIPSKEHUN METAIIOB.

XHUMUYECKUE UCTOUHUKHU DIIEKTPUUECKON IHEPTUH.

Bonopoauslii 35eKTpo.

DneKTpoIHbIe TOTEeHIIUAIBI. Y paBHeHne HepHcTa.

DnekTpons. OOIIKe MOHITHS.

OTMuus raabBaHUYECKOIO 3JIEMEHTA U SJIEKTPOIU3EPA.

DNEeKTpOJIN3 BOJHBIX PACTBOPOB COJEM.

Harmpsxkenne pasnoxeHnus siekrposmta. [lepenanpsokeHue.

3aKOHBI AIEKTPOIU3A.

DIIEKTPOXUMHUYECKAS] KOPPO3HUSL.

MCTO,Z[BI 3alIUThI OT KOPPO3HUHU.

BOIIPOCHI TTO XUMHNH. 1 CEMECTP -2008

OCHOBHBIE 3aKOHBI XHMHH.
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2. Tlepuommnueckuii 3akoH Menzeneesa: hpopmynupoBka 3akoHa [I.11. MenneneeBbIm, pa3BuTHe
3aKOHa.
Ileproanueckast cuctemMa 3J1€eMEHTOB.
OmeiTel Pe3epdopaa mo paccenBanmio anbda - yactuil. PU3N4ecKuil CMBICI TOPSIAKOBOTO
HOMEpA B IIEPUOANUYECKOI CUCTEME DJIEMEHTOB.
SnepHas mozens atoma.
KBanroBas Teopus. YpaBHenue Ilnanka.
Mogens BOJOPOIHOTO aToMa.
KoprmyckynsipHO-BOTHOBAsI IBOWCTBEHHOCTDH (DOTOHA U DIIEKTPOHA. Y paBHEeHHE A€ bpois.
OpOurtanbHas Monens atoma. [ToHsATHE aTOMHOM OpOUTAIIH.
0. DHepreTndyeckoe COCTOSHUE 3JIEKTPOHA B aToMe. CBsI3b DHEPIUHM 3JIEKTpoHa E ¢ KBaHTOBBIM
YHUCJIOM 1.
11. 'maBHOE KBAaHTOBOE YHUCIIO.
12. OpbuTaibHOE KBAHTOBOE YHCJIO.
13. MarauTHo€e ¥ CIMHOBOE KBAHTOBOE YHUCJIO.
14. MakcumanbHOE YUCIIO0 3JIEKTPOHOB HA YPOBHSX U MOAYPOBHSIX.
15. IIpaBuina cocTaBaeHHs ANEKTPOHHBIX (POPMYIL.
16. Tunbl XUMHYECKOU CBSI3U. Y CJIOBHE 00Opa30BaHUsI XUMUUECKOU CBSI3HU.
17. OCHOBHBIE OTJIMUUTENBHBIE IPU3HAKN KOBAJIEHTHOW CBA3H:
CBSI3bIBAEMbIE AaTOMBI, XapaKTep OJJIEMEHTOB, TIPOLECC B JJIEKTPOHHOW 000JI0UKeE,

nalihe

e S A

o0pa3yemble YaCTHIIbI, TUI KPUCTAJUIMYECKON PEIIETKH.
18. 3aBUCUMOCTh SHEPrUM CHCTEMBI M3 JIBYX aTOMOB BOJOpPOJia OT PACCTOSAHUS MEXIY
HuMHU. Crioco6 006pazoBaHus XUMHUYECKOM CBSI3U B MOJIEKYJI€ BOAOPOIA.

18. Meton BasieHTHBIX CBsA3eH. CyIIHOCTh BaJI€HTHBIX CXEM.

19. BaneHTHbIE CXeMbI TPOCTHIX U CIOKHBIX BellecTB. [IoHsATHE KOBAJIEGHTHOCTH.

20. MeTtoa MOJEKYIISIPHBIX OpOUTasICH.

21. Tunbl KOBaJEHTHOM CBSI3H.

22. IloHsiTHE OTHOCUTEIBHOM JIEKTPOOTPULIATENBHOCTH. CBSA3b BEJIMUMHBI OTHOCUTEIIHBHOM
ANEKTPOOTPUIIATEIILHOCTU 3JIEMEHTA C €T0 MOJI0XKEHUEM B IEPUOJIUYECKON CUCTEME
3JIEMEHTOB.

23. Ionsarus 3¢ (HEeKTHBHOTO 3apsiia aTOMOB, MIEKTPUIECKOTO TUTIONA. JIUIMOTbHBIF MOMEHT
MOJIEKYJIBI.

24. IlonstpHasi ¥ HEMOJSIPHAs CBA3b B MHOT'OATOMHBIX MOJIEKyaxX. CXeMbl BOBMOXHOTO CTPOCHUS
MoJsekya tuna AB; u ABs .

25. CriocoOsl 00pa3oBaHUsI KOBAICHTHOM CBSI3U.

26. OcoOeHHOCTH KOBAJICHTHOM CBSI3U: HAMPABIEHHOCTh U HACKIIIIAEMOCTb.

27. OTnuuuTensHbie 0COOCHHOCTH MOHHOM CBSI3U:

CBSI3BIBAEMBIC aTOMBI, XapakTep OJJIEMEHTOB, TIPOIECC B OJIEKTPOHHOH 000II0UKe,

o0pa3yemble YaCTHIIbI, TUI KPUCTAJUIMYECKON PEIIETKH.

28. Onpenenenre HOHHOH CBs3U, HOHOB. OCOOCHHOCTH HOHHOM CBSI3H :
29. IloHsATHS MTONSPHU3ALNHN, TTOJIIPU3YEMOCTH U TTOJISIPU3YIOIIEH CITOCOOHOCTH HOHOB.
30. OCHOBHBIE OTJIMYUTEIBHBIE OCOOEHHOCTH METAIITUIECKON CBSI3H :
CBSI3BIBAEMBIC aTOMBI, XapaKTep OJJIEMEHTOB, TIPOIECC B OJIEKTPOHHOU 000II0UKe,

o0pa3yemble YaCTHIIbI, TUI KPUCTAJUIMYECKON PEIIETKH.
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