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PABOYASA ITPOI'PAMMA JUCHHUIIJIMHBI

Pasnennl paGoueil nporpamMMsl

NS

10.

Ilenu ocBoeHus AucHUIUIMHBL. [lepeueHb MIaHupyeMbIX Pe3yIbTaToOB 00yUEHUs.

MecTo TUCHMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM TPOrpaMMBI.

CrpykTypa u conepkaHue JUCLUILINHEL.

[lepeueHsb yueOHO-METOAMYECKOTO 00ECTICUCHUS TSI CAMOCTOSITEIbHON pabOThI
oOyyaromuxcs M0 AUCLHUIUIUHE.

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

[Tepeuenb OCHOBHOM M JONOIHUTEIBHON y4eOHOI IUTEpaTyphl, HEOOXOIUMOM JJIsi OCBOCHUS
JUCLIUILINHEL.

[Tepeuens pecypcoB HHPOPMALMOHHO-TEIEKOMMYHUKAMOHHON ceTn «HTepHEeTY,
HEOOXOIUMBIX JUIsl OCBOSHMSI JUCLIUILINHBL.

Mertonnyeckue ykazaHus sl 00y4JaroUIuXxcs 10 OCBOCHMIO IUCLUIIIMHBI.

[TepeyeHb MHPOPMALMOHHBIX TEXHOIOTUM, UCIIOIb3yEMbIX IIPU OCYLIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca MO TUCHUIUIMHE.

Onucanue MaTepruanbHO-TEXHUYECKOH 0a3bl, HEOOXOIMMOMN AJIs OCYIECTBICHUS
00pa30BaTeNbHOTO MpoIiecca MO TUCIUIUINHE.

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

[IporpamMma cocraBieHa B cooTBeTcTBUHM ¢ TpeboBanusimu CYOC HUY MAU, pazpabotanHOoro Ha
ociope ®I'OC BO mo nampamnenuto 15.03.04 ABroMaru3aius TEXHOJIOTMYECKUX IIPOLIECCOB H
MIPOU3BOJICTB

ABTOpPBI IPOTPaMMBI:

benosa C.b.

3aBenyromuii odecrneunBaroieit kaheapoit

MCullT

[IporpamMma onobpeHa:

3aBeayronuii Beimyckatomiei kageapoirt TAOM  JlupekTop BbITycKaromero (grmana
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1. IEJHA OCBOEHUA JUCIUIIJINHBI. IEPEYEHD IIVIAHUPYEMBbIX

KOMIIETEHIIUM U PE3YJIBTATOB OB YUEHMSI.

]_ICJ'IBIO OCBOCHUA AUCHUITIIHMHBI O6H_[a${ XHMHS 1 sgBisieTcs JOCTHIKCHUE CIICAYIOIINX PE3YJIbTATOB

ocoenusi(PO):

N HIndp Pe3yabTaTt 00yyenust

1 3-1(OIIK-2) | 3HaTh aJeKBaTHYIO COBPEMEHHOMY YPOBHIO 3HAHHMI HAYYHYIO KapTUHY MHpPA Ha OCHOBE 3HAHHS
OCHOBHBIX TIOJIO)KCHUH, 3aKOHOB M METOJOB €CTECTBCHHBIX HAayK M MaTeMaTHKH Ha YpPOBHE
OCHOBHBIX ()OPMYJIMPOBOK

2 V-1(OIIK-2) | YMeTh OpeicTaBUTh aJeKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHMH HAYYHYIO KAPTHHY MHpa

B-1(OIIK-2) | Bnajgetp 3HaHHAMH OCHOBHBIX MOJIOKEHHH, 3aKOHOB M METOJOB CCTECTBEHHBIX HayK H

MaTeMAaTHKH Ha YPOBHE OCHOBHBIX (JOPMYIHPOBOK

4 3-1(OIIK-3) | 3Hath coOBpeMeHHbIC 0Opa3oBaTelibHbIC W HH()OPMAIMOHHBIC TEXHOIOTH Uil YTOYHCHHUS
nH}opManuu o npeaMeTe NpodhecCHoHATLHOHN I TeTbHOCTH

5 V-1(OIIK-3) | YMeTh HCIOIB30BaTh COBPEMEHHBIC 0Opa3oBaTeNbHble W WH)OPMAIIMOHHBIE TEXHOJOTH JUIS
YTOYHEHHs HH)OPMAIHH 0 IpeaMeTe MPo(ecCHOHANEHON ACITEIIEHOCTH

6 B-1(OIIK-3) | BrnageTh CnocoGHOCTBIO MPHOOpPETaTh HOBBIE 3HAHHMA B OO0JACTH E€CTECTBEHHBIX HAyK H
MaTeMaTHKH, MCIOJIb3Ysl COBPEMEHHbIE 00pa3oBaTesibHbIe U MH(POPMALMOHHbBIE TEXHOJIOTH JUIs
yTOYHEHHsI ”HpOpMalUK 0 MpeaMeTe NTPoecCHOHAIBHOM A TeIbHOCTH

7 3-1(OIIK-4) | 3HaTh OCHOBHBIE IOJIOKEHHUS, 3aKOHBI 1 METOJIbI €CTECTBCHHBIX HAYK M MAaTEMATHUKU

V-1(OIIK-4) | YMeTh HCIOIb30BaTh OCHOBHBIE IOJIOXKEHHs, 3aKOHBI W METOJbI €CTECTBEHHBIX HAYK H

MaTeMAaTHKH B MO3HABATEIFHOW M MPOQPECCHOHANBHON HEATENbHOCTH U PEIICHUS THUIOBBIX
3amad

9 B-1(OIIK-4) | BrnageTp CHOCOOHOCTBIO HCMOJB30BATh OCHOBHBIC IOJIOKEHMS, 3aKOHBI M METOIBI
€CTECTBEHHBIX HayK U MaTEeMaTHKH B TIO3HABATENILHOM U NPO(eCCHOHATBLHOM eI TeIbHOCTH JUIs
pelIeHus THIOBBIX 33124

[lepeuncnennbie PO sBisiI0TCS OCHOBOM /7151 JOPMUPOBAHUS CIASAYIOIIMX KOMIESTEHIMH !

N Mudgp Komnerennus
1 OIIK-2 CriocoOHOCTh TIPEICTaBUTh aJICKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHHWHA HAayYHYIO KapTHHY
MHpa Ha OCHOBE 3HaHUA OCHOBHBIX HOJ'IO)KGHHfI, 3dKOHOB U MCTOAOB C€CTCCTBCHHBIX HAyK H
MaTeMAaTHKH Ha YPOBHE OCHOBHBIX (JOPMYIHPOBOK
2 OIIK-3 CriocoOHOCTh TpHOOpETaTh HOBBIC 3HAHHMS B O0JACTH E€CTECTBEHHBIX HAyK W MAaTEMAaTHKH,
HCTIOJIb3YsA COBPEMCHHbBIC O6paSOBaTeJ'H)HI)Ie n I/IH(bOpMaI_[I/IOHHI)Ie TEXHOJIOTU 11 YTOYHCHUSA
uHdopMalK 0 npeaMere npohecCUOHATBHON e TEIbHOCTH
3 OIIK-4 CriocoOHOCTh HCITOJIB30BaTh OCHOBHBIE TMOJIOXKCHUS, 3daKOHBI U METOAbI €CTCCTBCHHBIX HAYK M
MaTeMaTHKHA B IIO3HABATEILHOU U HpO(l)eCCI/IOHaHBHOI\/’I ACATCIBbHOCTHU IAJId PCHICHUSA THUIIOBBIX
3a[1a4 TEXHOJIOTHYECKOro obecredeHusi, 00CIy KUBaHUS
2. MECTO JUCIHUIIVIMHBI B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBI.
Huctunnuaa OOmas xumusi 1 SBISIETCS MPEAINISCTBYIONMICH W MOCIEAYIOMIEH ISl CIeAYIOIMNX
JIACIUTUINH:
N IpexmecTByomye IMCUUNIMHbBI Hocaenywmue IMCHUNITHHBI
1 OO61mas xumust 2
2 Wrtorosas roc. arrecramus
3 Jlunelinass  anrebpa W aHaJIMTHYeCKas
TEOMETPHUSI
4 MaremaTHUeCKHil aHAIN3
5 JuddepenunanpHble ypaBHEHUS
6 Teopuss BepoSITHOCTEM H MaTeMaTH4ecKas
CTaTUCTHKA
7 UucneHHble METOTbI
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8 dwusuka |

9 DNEeKTPOTEXHUKA U DJIEKTPOHUKA |

10 DNEeKTPOTEXHUKA U IEKTPOHHUKA 2

3. CTPYKTYPA U COAEP KAHUE NUCHUIIJINHBI
OOm1as TpyJI0EMKOCTh JUCIUILTHHBI COCTABISAET 4 3aueTHBIX(bIe) equHuI(bl), 144 yaca(oB).
Monyab Pazgen Jexkuuu | Mpaxrnu. | Jladopar. | KCP | CPC | Bcero Bceero ¢
3aHATHS pa6oTbl 4YacoB | IK3aMeHaMH
u
KYPCOBBIMH
Oomas xumus 1 DIeKTPOHHOE CTPOCHHUE 6 0 4 0 8 18 144
aTOMOB 3JIEMEHTOB,
HEPUOANIECKUIN 3aKOH K
MEPHOIMYECKAS CHCTEMA.
[IpencraBnenus o 4 0 12 0 10 26
XUMHYCCKHUX CBA3AX,
DJIEMEHTHI, BELIECTBA U 2 0 4 0 4 10
COCIMHEHHS
XumMuueckas 8 0 4 0 12 24
TEPMOAMHAMHUKA.
Bosble pacTBophl B 2 0 16 0 12 30
HEOPraHUYECKON XUMHUU
Bcero 22 0 40 0 46 108 144

3.1.Conep:xkanue (IMIAKTHKA) THCHUIITIAHBI

B paszoene npusooumcs nonnwiii nepeuerb OUOAKMuUYeckKux eOuHuY, NOOAEHCAUUX YCBOEHUIO NPU U3YYEHUU

OAHHOU OUCYUNTIUHBL.

- 1. OCHOBHBIE 3aKOHBI XUMUH.

- 2. Crpoenue atomoB u Ilepnoanueckas cucrema anementos JI.M1.Menneneesa

- 3. OCHOBHBIE TUITBI XUMHYECKUX CBA3EIL.

- 4. OCHOBHBIC KJIACChl XUMHYECKUX BCIICCTB.

- 5. XrMHY€eCKas TEpMOJUHAMUKA

- 6. BogHbie pacTBOpBI B HEOPraHUYECKON XUMHUU

3.2.Jleknun

Ne Pasznen
n/n JUCIHHILTHHBI

Oonbem,
4acoB

Tema nexkuun

JAunpakr.
eAMHHUIIbI

1.1.2nexTpoHHOE
CTPOCHHE aTOMOB
1 3JIEMEHTOB,
MePUOANYECKUIA
3aKOH U

OCHOBHEIE ITOHATHS U 3aKOHBI XHMUU.

1
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nepuoanIcCKasd
CHUCTEMA.

1.1.2nexTpoHHOE
CTPOEHHUE aTOMOB
9JIEMEHTOB,
MEepUOANYECKUI
3aKOH U
nepuoauuecKas
cUCTEMA.

SHCKTPOHHOC CTPOCHUEC aTOMOB.

1.1.2nexTpoHHOE
CTPOCHHE aTOMOB
3JIEMEHTOB,
NEPUOANYECKUN
3aKO0H H
TIeprOTNIecKast
cucTema.

[eproandeckas cucTeMa 3JIEMEHTOB U 3JIEKTPOHHAS CTPJICHHUE
aTOMOB.

1.2.IlpencraBnenus
0 XUMHYECKHX
CBSI3sIX,

OCHOBHEIE THIIbI XUMHYECKUX c13;13e171, ycioBue O6pa30BaHI/IH.

1.2.IlpencraBnenus
0 XUMHYCCKHX
CBSI3SIX,

KOBaHeHTHaH, HOHHAS U MeTaJUIMYecKas CBs3b. Mx
OTJIMYUTECJIbHBIC TPU3HAKU

1.3. DneMeHTHl,
BEIIECTBA U
COCTMHEHUS

OCHOBHEIE KJIACChI XMMHUYECKHUX BCHICCTB.

1.4. Xumnueckas
TEPMOJIMHAMHUKA.

DHepreTuka XMMHUYECKUX MIPOIECCOB.

1.4. Xumnueckas
TEPMOJIMHAMHKA.

IIepBblii 3aKOH TEPMOJMHAMUKHU.

1.4. Xumnueckas
TEPMOJIMHAMHKA.

Bropoii 3akoe TepMOANHAMUKH.

10

1.4 . XumMmndeckas
TEPMOJIMHAMHKA.

HaHpaBJ’ICHI/Ie MMPpOTCKaHUsA IMPOUECCOB.

11

1.5.Boausre
pacTBOpHI B
HEOPTaHMYECKOU
XUMHUHU

BOZ[HLIG PpacTBOpPHI B HeOpraHI/I‘IGCKOﬁ XUMHH

Hroro:

22

3.3.Conep:xanue JeKIUi.

1.1.1. OcHoBHbBIe NOHATHA U 3aKOHBI XuMHH. (A3: 2, CPC: 2)

Tun nexumn: Nudopmarrionsas nexys

®opma opranmsaumu: JIekus

1.1.2. DaexTpoHHoe cTpoenne atoMoB. (A3: 2, CPC: 2)

1.1.3. [lepuoauyeckasi cucTeMa 3JIeMEeHTOB M JIEKTPOHHAsA cTpJsieHue aTtoMoB. (A3: 2, CPC:

Tun gexuun: MHPOpMAITMOHHAS JISKITHST

®opma opranusaumm: Jlekums

Tun nekuun: MadopmarimonHas Jexius

®opma opranusaumm: Jlekuus
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1.2.1. OcHOBHBIE THIIBI XUMHYECKHX CBsI3el, ycioBue oopasoBanus. (A3: 2, CPC: 2)
Tun nexumnn: Nadopmarnronnas gexys

®opma opranmsanmu: JIekius

1.2.2. KoBajieHTHasi, HOHHAasl M1 MeTaJuIM4YecKas cBA3b. UX oTiimunTesasuble npu3Haku (A3: 2, CPC:
2)
Tun gexkuun: MHPOpMAITMOHHAS JISKITHST

®opma opranusaumm: Jlekuus

1.3.1. OcHoBHbI€ K1acchl XuMHYecKux BemecTB. (A3: 2, CPC: 2)
Tun nekuun: MudopmarmonHas Jexius

®opma opranm3aumu: JIekus

1.4.1. DHepreruka xummu4eckux npoueccon. (A3: 2, CPC: 2)
Tun nekuun: MudopmarmonHas Jexius

®opma opranm3aumu: JIekus

1.4.2. IlepBblii 3axoH TepmoanHamuku. (A3: 2, CPC: 2)
Tun nekuun: MudopmarmonHas Jexius

®opma opranm3aumm: JIekums

1.4.3. Bropoii 3axoe TepmomuHamuku. (A3: 2, CPC: 2)
Tun nekuun: MudopmarmonHas JexIus

®opma opranmsaumm: JIekuus

1.4.4. HanpaB/ienne nporexanus npoueccos. (A3: 2, CPC: 2)
Tun nekuun: MudopmarmonHas JexIus

®opma opranm3aumm: JIekums
1.5.1. Boguble pacTBOpbI B Heoprannueckoii xumuu (A3: 2, CPC: 2)

Tun nekuun: MadopmarimonHas Jexius

®opma opranm3aumm: JIekums
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3.4.JlpakTnyeckue 3aHATHS

n/n

Paznen
JUCIHUILIHHBI

Oo0bem,
9acoB

Tema NMPAKTUYCCKOI'0 3aHATUS

Jupaxr.
eIMHHIIBI

HUToro:

3.5.Conep:kanne NPAKTUYECKUX 3aAHATHIA

3.6.J1aGopaTopHbie padoThI

n/n

Paznen
JUCIHMILIMHDBI

HaumenoBanue n1adopaTopHoii
padoThI

Oonbem,
4acoB

JAupakr.
eTMHUIbI

1.1.2nexTpoH
HOE CTPOCHHUE
aTOMOB

3JIEMEHTOB,

MIePUOTUICCKU
1 3aKOH B

TepruoJuIecKa
sl CHCTEMA.

DJeKTpoHHAasI CTPYKTYpa aTOMOB U
[eproandeckas cucTeMa 3JI€MEHTOB

2

1.2.Ilpencrasn
€HHA O

XAMHAYECKUX
CBSI3SX,

XUMHYECKUE YPAaBHEHUS B
MOJIEKYJISIPHON M HOHHOM (opMme.

1.2.IIpencrasn
CHHUA O
XUMHYCCKHUX
CBSI3sIX,

ITongpuzanus HOHOB

1.2.IIpencrasn
€HHUS O

XMUMHYECKUX
CBSI3SIX,

KommtekcHrie COCIMHCHUA

1.3.
OJIEMEHTHI,
BelllecTBa U
COCIUHEHUS

Kraccel 1 HOMEHKIIaTypa XUMHYECKUX
COEIMHEHU I

1.4. Xumuaeck
ast
TEPMOJIUHAMH
Ka.

OmnpeneneHue TEII0BOro Y dexra
nporecca.

1.5.Bojubie
pacTBOpHl B
HEOPTaHUYECK
O XUMHH

OnpezneneHne MapIraIbHBIX
MOJIAPHBIX BEJIMYHH.

5,6

1.5.Boannie
pacTBOpHl B
HEOPTaHUYECK
OM XMMHH

Metobl 0OJIy4eHHUs 3051€i1

1.5.Boansie
pacTBOpHl B
HEOpraHU4YecK
OM XMMHH

OHpe}IeJ’IGHI/IC BOAOPOAHOIO
ImoKasarTeiid.

10

1.5.Boansie
pacTBOpHl B
HEOpraHU4YecK
OM XHUMHH

T'uaponus coneit.

Hroro:

40
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3.7.Conep:xkanue J1a00paTOPHbIX padoT
1.1.1. DaexkTponHasi cTpykrypa atromoB U Ilepuoauueckasi cucrema jieMeHToB (A3: 4, CPC: 2)
®opma opranuszanuu: Jlaboparopuas padbora

1.2.1. Xumu4eckue ypaBHeHUsI B MOJIeKYJIsIpHOH 1 noHHoi ¢gopme. (A3: 4, CPC: 2)
®opma opranuszanuu: Jlaboparopuas pabora

1.2.2. Monspuzauus uonos (A3: 4, CPC: 2)
®opma opranu3zanuu: Jlaboparopuas padbora

1.2.3. KommiekcHbie coenuHenusi (A3: 4, CPC: 2)
®opma opranu3zanuu: Jlaboparopuas padbora

1.3.1. Knacchl 1 HOMEHKJIATypa XuMuueckux coenunennii (A3: 4, CPC: 2)
®opma opranuzanuu: JlaboparopHas pabora

1.4.1. Onpenenenne TemioBoro 3¢ dexra npouecca. (A3: 4, CPC: 4)
®opma opranuszanuu: JlaboparopHas padbora

1.5.1. Onpenesienne napuuaAILHBIX MOJSAPHBIX BestnuuH. (A3: 4, CPC: 4)
®opma opranuzanuu: JlaboparopHas padora

1.5.2. MeToabl nostyuenus 3oeii (A3: 4, CPC: 2)
®opma opranuszanuu: JlaboparopHas padbora

1.5.3. Onpenenenne BogopoaHoro nokasares. (A3: 4, CPC: 2)
®opma opranmsanum: JlabopatopHas padora

1.5.4. T'uapoaus couieii. (A3: 4, CPC: 2)
®opma opranmsanum: JlabopatopHas padora

3.8.KoutpoJs camocrosiTesbHOI padoTel (KCP)

Ne Paznen Oo0bem, Tema KCP
n/n JHCHMITHHBI 4acoB
Hroro:
3.9.Conep:xkanne KCP

3.10.KypcoBble paGoThl 1 MPOEKTHI 10 AUCHMILINHE

3.11.I1pomesxyTOYHAS aTTeCTALIMSA
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4. HEPEYEHDb YYEBHO-METOANYECKOI'O OBECIIEYEHUSA J1JIA
CAMOCTOSTEJBbHOMN PABOTHI OB YYAIOIINXCA IO JUCHUILINHE

MeTtoaudecKkue YKazanus 1o opraHu3anvu CaMOCTOATEILHOM paﬁoTbI CTYACHTOB IO JTUCHUIL/IMHE

«Oo01masa xumusn 1,2»

— M.: MATH, 2014

1. OcHOBHAas U AONOJIHUTENbHAS JINTEPATYpaA MO0 JUCLUIIIMHE
2. Pecypchl nH(DOPMAIMOHHO-TEJICKOMMYHHUKAIIMOHHON ceTH «IHTepHET.
3. Pecypchl HayqHO-TeXHHUYECKOH Onbmorekn MAU.

4. lnpopmatiioHHbIe CTEH B KadeIphl.

5. ®OHJ OEHOYHBIX CPEJICTB JIJI51 IPOBEJAEHMS TPOMEKYTOYHOM
ATTECTALIMM OBYYAIOLIUXCS MO TUCHUIIIUHE

Onucanue nokasatesied, KpUTEPUN OLEHUBAHUS KOMIETEHIMH M OMMCAHUE IIKaJ OLICHUBAHUS
OCYILLIECTBISIOTCS B COOTBETCTBUM ¢ IlonokeHueM o OalsIbHO-PEUTUHIOBOM CUCTEME OLICHKH
pe3yabTaToB o0y4yeHus cTyaeHtoB no aucuurumHe (IIpuka3 Ne42 ot 04.04.2014 «O06 yTBepkIeHUH
noJIokeHUs «PEUTHHT O AUCLUIUINHEY ).

Jls olleHMBaHUSI UHTETPUPOBAHHBIX U MPAKTUKO-OPUEHTUPOBAHHBIX 33JaHUN O0ydaroluXcs

UCMOJB3YIOTCA creaytomue kpurepun no 100-0amibHON mikane:

1. ®opmynupoBaHue MpeACTaBICHHOW HHPOPMALIUU B BUJIE TPOOIIEMBI;
2. llpennoxeHue crocoda pemeHus npodsieMsl;

3. OO0ocHoBaHME crioco0a pereHus MpodIeMbl;

4. JleMoHcTpalus crocoda pemeHus npooIeMbl.

OI_IGHI/IBaHI/Ie OCYHICCTBIIACTCA 1O cnenyfomeﬁ IKaJIc:

100-0annpHas mkana PesynbTaT ocBOCHHS
MeHee 40 Kputepuii He cpopmupoBan
41-70 Kputepuii 4eTko He BbIpakeH
71-100 Kpurepuii BbpaxkeH yeTKo

I[J'I}I OIICHUBAHUWA CUTYAallUOHHBIX 3aJlaHui HCIIOJIB3YCTCA CICAYIOIIas MIKaa:

100-6annpHas mkana PesynbraT ocBOCHUS
oOyyJaronuiics He MOXKET CPOPMYITHUPOBATH
MmeHee 30
pooJIeMy, TIPEICTABICHHYIO B 3aJJaHUN
31-50 oOyyaromuiicss opMynupyeT MOCTaBICHHYIO
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3agady, y Hero c(opMupoBaHbl
M30JIMPOBAaHHbBIC 3HAHUS U YMEHUS, OJTHAKO
OTCYTCTBYIOT UHTETPHPOBAHHbIEC TIOHATHS U
HaBBIKH, B PE3YJIbTATE YETO JOMYIICHBI

OIINOKHY B peIICHUN U 3aJaHHUEC HC BBIITOJIHCHO

3a/IaHKE BBITTOJIHEHO, 00YYaIOIUHCS
MPUMEHSET 3HAHUS JIJIs PEIICHHS

MIOCTaBJIICHHOU IIPOOJIEMBI, OJIHAKO HE

>1-80 c(OpMHPOBAHBI KOMIIETEHIIUH, BCIIECTBHE
4ero 00y4aronuiicst UCTIBITHIBACT 3aTPYAHECHHUS
B JICMOHCTpALIMU CIIOCOOOB pelleHus 3aaun
3a/IaHKE BBIIIOJIHEHO KaK B TEOPETUYECKOM,

81-100 TaK ¥ B IPAKTHYECKOM TIJIaHE, 00yJaroIInNCs

JICTKO ACMOHCTPUPYCT CBOKO KOMIICTCHTHOCTDb

110 JaHHOMY BOIIPOCY

@DOoH/IBI OIICHOYHBIX CPEJCTB, MO3BOJISIFOIIUE OLICHUTH PE3yJIbTaThl O0yUYEeHHMsI, BKIIIOUAIOT B CeOs:
®  BOIPOCHI K IPOMEXKYTOYHOM aTTeCTALNH.

Ilepeuenn

KOMIIETEHIIUI U ATanbl uX GOpMHUpPOBaHUSI IPUBEACHBI B ClIEAYIOIIEH TabauLe:

HIudgp

Komnerenuus Jtanbl GOPMUPOBAHNS KOMIIETEHIMHU

OIIK-2

CrIocOGHOCTh  NPEACTABMTh  afeKBaTHyro | CEMECTP -
COBPEMEHHOMY YPOBHIKO 3HAHMHW HAy4HYIO
KapTHHY MHpa Ha OCHOBC 3HAaHUSA OCHOBHBIX
HOJIOKEHUH,  3aKOHOB M METOJIOB
€CTECTBEHHBIX HAyK M MAaTeMaTHKd Ha
YPOBHE OCHOBHBIX (DOPMYJIUPOBOK

OIIK-3

Cr10cOGHOCT IPHOGpPETaTh HOBbIC 3HaHMs B | CEMECTP -
00J1aCTH €CTECTBEHHBIX HayK 1 MaTEMaTHKH,
UCTIONB3Ys COBPEMEHHbIE 06pa3oBaTebHbIe
u  MHQOPMALMOHHBIE  TEXHOJIOTH  JUIst
YTOUHEHHsT HMHPOPMALMK O  TPEAMETE
npoeCCHOHATILHOM JIESTENBHOCTH

OIIK-4

CnocoOHOCTH HUCIOJIL30BATH OCHOBHBIE 3HaTh OCHOBHEIC IIOJIOKCHHA, 3aKOHbI M MCETOAbI
MOJIOKEHHS, 3aKOHBI u METOJIbI CCTCCTBCHHBIX HAYK U MATEMATHUKHN

€CTECTBEHHBIX HAyK W MAareMaTuKH B YMeTh UCIIOIb30BaTh OCHOBHBIC IIOJIOKCHHSA, 3aKOHBI
[O3HABATEIbHOM u HpO(i)eCCI/IOHaHI)HOf/'I U METOAbl CCTCCTBCHHbLIX HAYK W MAaTCMAaTUKHU B

JEATENBHOCTH JUIS PELIEHUS TUIIOBBIX 3a/1a4 T103HABATE/ILHOM u npodeccHoHanbHol

TeXHOOIHYECKOr0 obecreuerus, | ACATENBHOCTH JUlsl PELIEHNS THIIOBBIX 337144

06CITyKHBAHMS Biajgets CMOCOOHOCTBIO MCIONB30BATH OCHOBHBIE
THOIIOKEHHS, 3aKOHBI M METO/IbI €CTECTBEHHBIX HAYK U
MaTeMaTHKN B MTO3HABATEILHOM u

Mpo(eCCHOHANBHON JEsITeIBbHOCTH AN  PEIIeHUs
TUNOBBIX 33/1a4 CemecTtp - 1

Bonpocsl kK NpoMe:KyTOUHOI aTTecTAlMU

«OQo0mmas xumus 1»

1. Ok3amen (1 cemectp)
IMpukpennennsie daiinb: Bonp. Xumus - 1 ATIT (15.03.04) ..doc
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6. NEPEYEHb OCHOBHOW U JOMOJHUTEJILHOW YYEBHOM JIMTEPATYPBI,
HEOBXOIMMOI1 JIJIs OCBOEHMS JUCLIATIIUHBI

a)OCHOBHasI JIUTEpaTypa:

2. MBanoB B.I'. OcHoBbl xumuu. [DnektponHsiii pecype| /B.I'., UBanos, O.H. I'eBa. - M.: KYPC: HUL]
HNH®OPA-M, 2014. - 560 c. Pexxum moctyma: http:// www.znanium.com/bookread.php?book=421658.

3. IIpakTukym 1o opraHuueckoil xumuu [DnexTpouHslid pecypc] / B. WM. Tepenun [u ap.] ; moxn pen.
akagemuka PAH H. C. 3eduposa. - 2-e uza. (911.). - M. : BUHOM. Jlaboparopus 3nanuii, 2012. - 568 c.:
wi. - (YueOnuk s Beicmed  mkombl). - ISBN  978-5-9963-1101-9.Pexxum  mocrtyma:
http://www.znanium.com/bookread.php?book=477523

JI umepamypa u3z 3J1eKnpoHHO20 Kamajiaoea.:

1. Koposun H.B. OO0mias xumusi yaeOHMK /17151 By30B 10 TEXH. Halpasil. U crel.. Boicurk., 2009. - 557

C.

0)10TIOTHUTEbHAS JIUTEPATYPA:

1. Heopranuueckass xumus. Kpartkuii kypc [Onekrponssiii pecypc] / B.I'. MBanos, O.H. I'epa. - M.:
KVYPC: HUIL NHOPA-M, 2014. - 256 c.. Pexum JIOCTyTIA:
http://www.znanium.com/bookread.php?book=458932

2. IMamesckass, H. B. Xumwus. [OnextponHsnii pecypc] VYueOHo-meromauueckoe mocodbue / H. B.
[Mamesckast, 3. M. Axpumenko, B. E. Axpumerko. - 2-e u3j., mepepad. u joi. - Kpacaomap: KCOU, 2014.
- 213 c. - Pexxum pocryna: http://www.znanium.com/bookread.php?book=503508.

3. HymrraeBa A. B. JlaGoparopHbiii MpakTUKyM 10 (U3NYECKON W KOJUIOMIHOM XUMHUH [ DIEKTPOHHBIHA
pecypc] / I1. M. Kpyrnsixos, A. B. Hymraesa, H. I'. Bunkosa u np. - [lenza: M3a-so III'Y, 2011. - 80 c. -
Pesxum nmoctyma: http://znanium.com/bookread.php?book=365163

4. DBomOLMs TEOPUN XUMHUYECKOTO cTpoeHHs BemiecTBa A.M. byTiepoBa B yHUTapHYIO TEOPUIO CTPOEH.
XUMHUY. coell. (OCH. equH. XUuMHH): [DnekTponHsiid pecypc] Monorpadus / O.C. Cupotkus. - M.: HULL
NHOPA-M, 2013 - 247c. Pexum pocryma: http://www.znanium.com/bookread.php?book=420411.
Koposun H. B. O6mas xumus. - M.: Akanemusi, 2014. - 496 c.

7. NEPEYEHb PECYPCOB UH®OPMAIIMOHHO-TEJJEKOMMYHUKAIIMOHHOM
CETU «<MHTEPHET», HEOBXOJIUMBbIX /IJISA OCBOEHUS JUCLHUIIJIMHBI
Hns obecneyeHust oOpa3oBaTeNbHOTO  TIpollecca MO JUCHUIUIMHE — OOyJaroniuMcs

IpeaAOCTaBIACTCA BO3MOXHOCTL KPYIJTIOCYTOUHOTI'O AWCTAHIWMOHHOI'O HWHIAWBHAYAJIBbHOI'O J0CTYyIIa K
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ANEKTPOHHBIM OMOJIIMOTEUHBIM CHCTEMaM M3 JII00OM TOYKH, B KOTOpPOW HMMeEeTCs IOCTYI K CETH

«HTEpHETY.
HaumeHoBaHue pecypca HNHTepHeT-CCHLIKA HA pecypc
"ZNANIUM.COM™
DneKTpoHHAas OoubmmoreyHas cucrema | http://znanium.com

"ZNANIUM.COM".

00O "U3pareancrBo Jlanb

DnexkrponHas oubauoreunas cucrema OO0 e.lanbook.com

"NUsnmarenbcTBo JlaHp".

00O "JJieKTpOHHOE U31ATEJIHLCTBO IOPAUT"

DiekTpoHHas OHOIMOTEYHAs CHCTEMA FOPAWT. 2BC | http://biblio-online.ru,
"JlerengapHbie KHUrH" https://biblio-
online.ru/catalog/legendary

JuekTpoHHas Oubamoreka MAU

Dnektponnas o6ubaroreka MAU (cobctennocts MAUM). |  http://elibrary.mai.ru/MegaPro2/

Web
JuiekTpoHHas1 OuOmoTeka Koncopumyma aspokocmudecknx By3oB Poccun
DeKTpoHHAs OubIMoTEeKA Koncopumyma | http://elsau.ru
a’POKOCMHUYECKHX By30B Poccuu.
bu6auorexka POOU

bubmnorexa PODU ‘ http://www.rfbr.ru/rffi/ru/library

EnnHoe okHO 10cTyna K 00pa3oBaTeIbHBIM pecypcam
Enunoe okHO J0CTyIa K 00pa3oBaTeIbHBIM pecypcam ‘ http://window.edu.ru/

Polpred.com
Polpred.com. O630p CMU ‘ http://polpred.com
00O "PYHOB"

OnektponHas oudnnoreunas cucrema ELIBRARY. ‘ http://elibrary.ru

00O "HannonauabHblil nugposoii pecypc "Pykont"
OOO "HauunonansHsii n¢ppoBoii pecypc "PykoHT". ‘ http://text.rucont.ru

000 "UBHUC"
000 "UBHC". | http://ivis.ru
00O "UnTerparop aBTOpcKoro npasa'
OOO "Unrerparop aBropckoro mpasa” 1Qlib. ‘ http://www.iglib.ru/
®I'bY "PI'B"
DnekTpoHHas oubnmoreka auccepranuii PI'B. http://dvs.rsl.ru
Hanmonanwsnas snexrponnas oubnuorexa (HOB). http://s36.pd
HIT HOUKOH

Hexommepueckoe MapTHEPCTBO "HaumonaneHsiit | http://archive.neicon.ru
OnexrponHo-Unpopmarmonusiii Koncopuuym".
HayuHble MOJIHOTEKCTOBBIE pECYPChI U3/1aTENBCTBA http://link.springer.com/
Springer (apxuB).
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HaydHble TIONHOTEKCTOBBIC O KypHaibl —u3matenbcTBa | http://www.tandfonline.com/

Taylor&Francis Group (apxuB).

baza nannbix GreenFile komnanuu EBSCO. http://www.greeninfoonline.com.
BHemHeakoHoOMH4Yeckoe o0beuHeHHe " AKageMHUHTOPT"
American Physical Society http://publish.aps.org/
American Mathematical Society http://www.ams.org/mathscinet/ind
ex.html
®I'bY "I'TTHTH Poccun"

baza nmanneix Web of Science (nmpaBooGmamarens - | Www.webofscience.com

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

baza mannbix Scopus usgarensctBa Elsevier. http://scopus.com
Springer Customer Service Center GmbH B nayunsix u | http://link.springer.com/
00pa3oBaTEIbHBIX LENSX. http://www.nature.com/

Springer

Nature

baza ganneix kommnanuun EBSCO Publishing: http://search.ebscohost.com

BJ] CASC. BJI MathSciNet via EBSCOhost.
Hay4Hble  MOJIHOTEKCTOBBIE  JKypHalmbl W kHurd | http://www.sciencedirect.com
n3natenberBa Elsevier. http://www.elsevierscience.ru/pro
ducts/science-direct

POOU
HayuHbple MOJIHOTEKCTOBBIE aHIIIOS3BIYHBIC KypHabI | Nitp://pubs.acs.org.
American Chemical Society.

8.METOJJMYECKHUE YKA3ZAHMS JUISI OBYYAIOLIUXCS IO OCBOEHUIO
JUCHUTINHBI

D} PeKTUBHBIM CIMOCOOOM pa3BUTHS TBOPYECKUX CIIOCOOHOCTEH CTYJIEHTOB MpPU H3YUYCHHH
JTUCIUIUTAHBI SBIISIETCS CaMOCTOsTEIbHAsT paboTa, KOTopas HarelieHa Ha TPOpabOTKy CTyIeHTaMH
MaTepuasa MpoIeAINX KOHTAKTHBIX 3aHATHIA U TIOJTOTOBKY K MPEICTOSAIINM 3aHATHSIM.

CaMocTtosiTennbHasi paboTa CTYJIEHTOB MPOBOJHWTCS WMH B COOTBETCTBHH C COOCTBEHHBIMHU
BO3MOXXHOCTSIMH.  MOXHO, OJHAKO, pPEKOMEHIOBaTh TPYNINOBOE H3yUYe€HUE  MaTepHalioB,
o0ecrieunBaroIIee COBMECTHYIO pabOTy HECKOJBKMX CTYJIEHTOB, YTO TIOJOKHUTEIBHO BIHSET Ha
KauecTBO MPOpPabOTKU MPOrPaMMBI Kypca.

B TO e BpeMs BBICOKas CTENEHb YCBOCHHS HW3y4aeMOH IUCIMIUIMHBI JIOCTHTASTCS TIPH
MOCTOSIHHOM paboTe CTYIEHTOB HaJ TEKYIIUM MaTepuaioM. B 3Toil cBs3M kenarenbHa mpopaboTKa
JIEKIIMOHHOTO MaTepuajga B JIEHb €ro TPOYTEHHUS, 4YTO TIO3BOJISIET, BO-TIEPBBIX, ONEPATUBHO (HA
CleyrolIel JIeKIIMM) CHUMAaTh BO3HUKAIOIIME BOIMPOCHI U, BO-BTOPBIX, CO3/laBaTh Oarak 3HaAHUH IO
JTVCIUTUTAHE 3/I0JITO JI0 IIPOMEXKYTOYHOHN aTTeCTaIllNH.

[Ipy MoOArOTOBKE K MPAKTUYECKUM 3aHATHSIM TakKe HEoO0XoJuma MpopaboTKa JIEKIIMOHHOTO
MaTepuaia. OTO MO3BOJHMT OCO3HAHO PaboTaTh C MpealaracMbIM MaTepHajioM IperojaBaTesieM Ha
MPAKTUYECKOM 3aHSTHH, 4, CIEAOBATEIbHO, 3aKJIAIbIBaTh 0a3y METOAUK U MPUEMOB MPHU PEUICHUH
MIPAKTUIECKHX 3aJ1ad.

[Ipu u3ydeHnn marepuaia HeoOXOIUMO AeNaTh aKIIEHT He Ha 3a3yOpMBaHUU MaTepuaia, a Ha
MMOHMMAaHHUE ero (PU3UYECKOW CyTH, YTO Pa3BHBACT MBINIICHUE W TIO3BOJIICT MOHITH METOIOJIOTHIO
M3y4aeMoi JUCIUTIINHBL.

Memoouueckue pekomenoayuu K 3a0AHUAM.
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Meroandeckue ykazanus no gucrurinHe «Oomas xumus 1,2»— M.: MATH, 2014

9. NIEPEYEHb MTH®OPMAIIMOHHBIX TEXHOJIOI WA, UICTIOJIb3YEMbBIX ITPH
OCYHIECTBJIEHUU OBPA30BATEJIBHOI'O NPOLECCA IO JUCHUIIJIMHE
JlucuMmiuHa  OpPMEHTHpOBAaHA Ha IPUMEHEHHE KOMIBIOTEPHOM TEXHHKH, pECYPCOB

MH(POPMAIMOHHO-TEICKOMMYHUKAITMOHHOU ceTu «MHTepHeT», 3nekTpoHHOUW Ombmmoreku MAU nis
noucka, coopa, XxpaHeHHs, 00paObOTKHU U MPEICTaBICHUS UH()OPMAIIHH.

[IporpamMmmHuoe obecnieuenue, MHTepHET-pecypcehl, SEKTPOHHbBIE OMOINOTEYHBIE CUCTEMBI:
Kommnsroreproe TectupoBanue

10. ONUCAHUE MATEPUAJIBHO-TEXHUYECKOM BA3bI IO OCBOEHHUIO
JTACIHATLITAHBI

1). bubnuorexa Ctynmuackoro ¢punuana MATU.
2). bubnnorexka METOAMUYECKUX yKa3aHUH K JJaOOpaTOpHbIM paboTaM B IEYATHOM U AJIEKTPOHHOM
BUJIE:

1. DnektpoHHas cTpykTypa atoMoB U [lepuoanueckas cucrema snemenTos - M.: MATH, 2011

2. Knaccol 1 HOMEHKJIaTypa XUMHUYECKUX Heopranundeckux coeauHenuit. Yacts I. — M.: MATHU,
2001

3. Kinaccel 1 HOMEHKJIaTypa XUMHUYECKUX Heopranudeckux coeaunenuit. Yacrte II. — M.: MATH,
2001

4. XuMHUYEeCKUe ypaBHEHHsI B MOJIEKYJISIPHOM 1 MOHHOU opme. — M.: MATU, 2001

5. Onpenenenune BogopoHoro nokaszarens. — M.: MATH, 2006

6. [Tonspuzanus nonos. — M.: MATH, 2006

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

8. 'mapommz — M.: MATU, 2006

9. OxucauTeNbHO-BOCCTaHOBUTENBHBIE peakiuu — M.: MATH, 2006

10. Onextpoxumus. M.: MATH, 2005

11. KommnekcHeie coequaenus. — M.: MATH, 2011

12. Metoas! nonyuyenus 3onei. — M.: MATH, 2011

13. lucniepcuble cucremsl. — M.: MATU, 2012

14. PactBopsl. - M.: MATH, 2012

15. Meroanueckue ykazaHus MO OpraHU3alliu CaMOCTOSITENTLHON pabOThI CTYIEHTOB

o gucrummnae «Oomasa xumud 1,2» — M.: MATU, 2014

3). Jlabopatopus o01iel XuMun

Bepcus: AAAAAAB39Eo Kox: 000134499


https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D1%8F

Ipnnoxenne 1
Kk pa0oueil nporpaMme JHCIHUIIJIHHBI

«O0mas xumusd 1»

AHHOTaNUsA padoyeil MPporpaMmmbl
Jucnumimaa OOmas xumus 1 sBisieTcs yacTbio bioka 1 JIMCIUILUIMHBI TUCIUILINH ITOATOTOBKH
CTYAICHTOB IO HampaBieHUI0 moAroToBkd 15.03.04 ABromMaTu3alus TEXHOJOTHYECKUX MPOIECCOB U
npou3BoACTB. Jlucuurumuaa peanu3yercs Ha CrynuHo dakynbrere «MOCKOBCKHMI aBHAIMOHHOTO
MHCTUTYTA (HallMOHAIBLHOTO MCCIIE0BATEILCKOTO YHUBEpCUTETA)» Kadeapoii (kapenpamu) MCuldT.
JuciunauHa HareneHa Ha popmupoBanue cienyromux komrerennmii: OIIK-2 ,OI1K-3 ,OT1K-4.

ConepkaHue NUCHUIUIMHBI OXBAaTBIBAET KPYT BOIMPOCOB, CBA3AHHBIX C: (DyHIaMEHTaIbHBIMHU
3aKOHAMM IIPUPOALI:  CTPOCHHMS M CBOHCTB aTOMOB, MOJEKYJ, XMMHUYECKHUX CBsI3€H, BEIIECTB WU
COCIMHEHMH, XHMHYECKHUX pEaKIUi, TOMOT€HHBIX M TE€TEPOr€HHBIX CHCTEM, IOJE3HBIX JUIS
obecneyenns ganpHeRner npodeCcCHOHAIBLHON NESTEILHOCTH

[IpenogaBanue MUCHUIUIMHBI MPEAyCMaTPUBACT CIEAYIOMHME (HOPMBI OpPTaHU3ANMUH Y4eOHOTO
nporiecca: Jlekus, JlaboparopHas pabora.

[TporpaMMo#l TUCHUTUTHHBI MPEAYCMOTPEHBI CICAYIONINE BHIBI KOHTPOJS: TPOMEKYTOYHAS
attecranus B opme Dk3ameH (1 cemectp).

OOmiasi TpyIOEMKOCTh OCBOCHHSI JAMCUMUIUIMHBI COCTaBIseT 4 3a4eTHBIX eauHuIl, 144 4Yacos.
[TporpaMMoi#l TUCHMILIMHBI MPEIYCMOTPEHBI JieKIMoHHbIe (22 wacoB), npaktudeckue (0 yacos),
naboparopubie (40 yacoB) 3aHaTHS U (46 YaCOB) CAMOCTOSITEIBHOM PabOTHI CTY/ICHTA.
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IMpunoxkenue 2
K padoueil nporpaMme JUCHHUIINHBI

«O06mmag xumus 1»

IIpukpeniennslie ¢aiibl

Bonp.Xumusi - 1 ATII (15.03.04) ..doc
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BOITPOCHI XMMUSI 1 (nanpasiacaue 15.03.04)

Kitaccbl XuMHUECKUX COCTMHEHUMN.

HomeHnkiiatypa XuMHAYECKUX COEMHEHUI

[Mepuoanueckuii 3akoH Menpaeneena: popmynupoBka 3akoHa /.M. MeHieneeBbIM, pa3BUTHE
3aKOHa.

[lepuonnueckas cuctema 3JIEMEHTOB.

OpOutanbHas Moens atoMa. [loHaTre aToMHO# opOUTaIH.

['1aBHOE KBaHTOBOE YHUCIIO.

OpOuTanbHOE KBAHTOBOE YHUCIIO.

MarnuTHOE ¥ CIMHOBOE KBAHTOBOE YHMCJIO.

MakcumanbHO€ YUCIIO 3JEKTPOHOB Ha YPOBHSX U IMOJYPOBHSX.

[TpaBwiia cocTaBIeHUS JIEKTPOHHBIX (DOPMYIL.

Tunbl XUMHUECKOH CBSI3U. Y CIIOBUE 00pa30BaHUS XUMHUYECKON CBS3H.

OCHOBHBIE OTIUYUTENIbHBIC TPU3HAKN KOBAJIGHTHOM CBS3U:

CBSI3bIBAEMbBIEC ATOMBI, XapaKTep JIEMEHTOB, MPOIIECC B ANEKTPOHHOU 0005I0UKe, 0Opazyembie
YaCTHIbI, TUIl KPUCTAJUTMIECKON PEIICTKH.

3aBUCUMOCTb PHEPTUU CUCTEMBI U3 JBYX aTOMOB BOJAOPO/Ia OT PACCTOSHUSA MEKYy HUMMU.
Cnioco6 o6pa3oBaHus XUMHUYECKOHN CBSA3U B MOJIEKYJIE BOJOPO/IA.

Merton BasieHTHBIX CBsi3eil. CyIIHOCTh BaJIEHTHBIX CXEM.

BanenTHBIE CXEMBI IPOCTHIX U CIIOKHBIX BellecTB. [[0HsATHE KOBAJIEGHTHOCTH.

Metoa MoneKyIspHBIX opOuTanei

Turbl KOBaJIEHTHOW CBSI3H.

[ToHsiITHE OTHOCUTENBHOM ANEKTPOOTPHULIATENIBHOCTH. CBSI3b BEIMUMHBI OTHOCUTEIBHOU
AIEKTPOOTPHUIIATEIIFHOCTH JIEMEHTA C €T0 TOJIOKEHUEM B TIEPUOIUUECKON CUCTEME
3JIEMEHTOB.

[Tonsitust 5¢ppexTUBHOTO 3apsiaa aTOMOB, INEKTPUUECKOTO TUTIONA. J{UMOTbHBI MOMEHT
MOJICKYJIBI.

[TonsipHast u HeMoOAsIpHAs CBSA3b B MHOTOATOMHBIX MOJIEKYJ1ax. CXeMbl BO3MOXHOTO CTPOEHUS
Mosekys tTuna ABz u ABs3 .

Cnioco0bl 00pazoBaHusl KOBAJIEHTHOM CBSI3U.

Oco0eHHOCTH KOBAJICHTHOM CBSI3U: HAIIPABIEHHOCTH M HACHIIIIAEMOCTb.

OTnuuuTenbHbIE 0COOEHHOCTH NOHHOM CBSI3U:

CBSI3IBAEMBIE aTOMBI, XapaKTep AIEMEHTOB, MPOIIECC B JIEKTPOHHON 0005104YKe, 00pazyeMblie
YaCTHUIbI, TUIl KPUCTAIUTMYECKOMN PEIIETKH.

Ornpezenienre MOHHOM CBsI3M, HOHOB. OCOOCHHOCTH MOHHOM CBSI3H : OTCYTCTBHE
HaIpPaBJIEHHOCTH M HACHIIIAEMOCTH.

[TonsTHS TTONSIPU3AIUHT, TIOJPU3YEMOCTH U TIOJIIPU3YIOIICH CITOCOOHOCTH HOHOB.
OCHOBHBIE OTIMYUTEIHHBIE OCOOCHHOCTH METAJNINYECKOU CBSI3H :

CBSI3IBAEMBIE aTOMBI, XapaKTep AIEMEHTOB, MPOIIECC B JIEKTPOHHON 0005104YKe, 00pazyeMblie
YaCTHUIbI, TUIl KPUCTAIUTMYECKOMN PELIETKH.

[TepBbiit 3akoH TepMoAMHAMUKH. [IoHSATHE BHYTpEeHHEN SHEPTUU CUCTEMBI, TEIIIOBOTO 3 dexTa
peaKkiuu.
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31. Onpenenenne BHYTPEHHEH SHEPTHU CHCTEMBI B M30XOPHBIX MPOIECCaX U SHTAIBIINU B
1300apHBIX IpoIleccax B Clyyae HarpeBaHMsL.

32. OnpenieneHue TEPMOXUMUU. 3aKOHBI TEPMOXUMHUH.

33. Tepmoxumuueckue ypaBHenus. [loHsTre TermaoBoro 3¢ ¢exra peakiuu U TeTIOThI
00pa3oBaHMs COCIUHCHHSI.

34. Pacuet TerioBoro 3pQexTa peaKiuu.

35. Duepruu ['m66ca peakuu. DHTPOITHS.

36. Bropoii u TpeTHii 3aKOH TEPMOAMHAMHKH.

37. HanpaBrieHne XUMHUYECKHUX PEAKIIUMA.

38. Boansie pactBopbl. CrIoOCOOBI BBIPAKCHHUS.

39. INapruanbHble MOJIIPHBIC BETUYHHBI.

40. lucniepcHbIe CUCTEMBI. 30JTH.
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