MuHUCTEPCTBO HAYKU U BbICIIero oopasosanus Poccuiickoit deneparuu
denepalibHOE TOCYIaPCTBEHHOE OI0KETHOE 00Pa30BaATEIBHOE YUPEIKICHHIE
BBICIIETO 0Opa30BaHUS
"AMypPCKHI TOCYIapCTBEHHBIN yHUBEPCUTET"

YTBEPX/IAIO
[TpopexTop no yueOHOM 1 HAyYHOU
paboTte

Jleticha A.B. Jleiida

8 ampensa 2024 1.

PABOYAS [TPOTPAMMA
«XUMMU A

Hamnpasnenue noarorosku 20.03.01 TexnocdepHas 6e30macHOCTh

HanpasnenHnocts (mpoduiib) o0pazoBaTtenbHOM mporpaMmmsl — besonacHocTh
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KBanuduxamnms Beimyckanka — bakamasp
I'og nabopa — 2024
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Kypc 1 Cemectp 1

Ox3ameH 1 cem

OO6mmas TpynoeMKocTs aucuuruinHbl 144.0 (akagem. gac), 4.00 (3.e)

Cocrasutens C.A. JleckoBa, JOLIEHT, KaH/. XMM. HayK
MHCTUTYT KOMIIBIOTEPHBIX U MHKEHEPHBIX HAYK

Kadenpa xumun 1 XuMuuecKoi TeXHOTOTUH

2024



Pabouass mporpamma cocraBieHa Ha ocHOBaHMM DeAepalbHOTO TOCYIapPCTBEHHOTO
oOpaszoBatenbHOro crangapra BO mns Hanpasnenus noarotoBku 20.03.01 TexunocdepHas
0€30IMacHOCTh, YTBEP)KIEHHOIO MPUKa30M MUHUCTEPCTBA HAYKU M BBICIIETO OOpa30BaHUS
Poccuiickoit @eaepannu ot 25.05.2020 Ne 680

PaGouast mporpamma ob6cyxIeHa Ha 3acenaHun Kadeapbl XUMUM M XUMUUECKOW TEXHOTIOTHH

01.02.2024 r. , TpoToKoJ Ne 6
3aBeayronuii kaheapoi I'yxenp I0.A. T'yxenn

COI''TACOBAHO COI''TACOBAHO
VYuyeOHO-METOANYECKOE YITPABICHHUE Beimyckaromas kagenpa

Yankuna H.A. Yankuna [MkpaOrak H.B. IlIkpa0Orak

8 ampens 2024 r. 8 ampens 2024 r.
COI''TACOBAHO COI''TACOBAHO
Hayunas 6ubnuotexa LlenTp mmudpooit Tpanchopmanu u
TEXHUYECKOT0 obecrieueHus
IleTpoBuu O.B. IleTrpoBuu Tonoceiuyk A.A. Togoceituyk

8 anpens 2024 r. 8 anpens 2024 r.




1. HEJIU 1 3AJAYUN OCBOEHUSA IUCHUTTIIMHBI

Leanb aucuMIIMHBI
DopMUPOBAHUE Y CTYAEHTOB LIEJIOCTHOI'O €CTeCTBEHHOHAYYHOTO MUPOBO33PEHUS, PA3BUTHE
XUMHUYECKOTO MBIIUICHUS, HEOOXOIMMOIro MpH pelieHun (U3MKO- XMMHYECKUX 3a7ad B
rporiecce MpoQPecCUOHATBLHOU AeATEILHOCTH.

3agauu IMCUMIIMHBL:
* M3yuyeHue OCHOBHBIX XMMHUECKUX SIBJICHMIA;
* oBnazeHue (pyHIaMEHTAIbHBIMH MOHSATUSMH, 3aKOHAMH U TEOPHSIMH XUMUHU, YIiyOaeHue
Y CUCTEMATHU3ALUS XUMUYECKUX 3HAHU;
* OBNIAJIEHUE METO/IAMU U MPUEMaMH PEIIeHNS KOHKPETHBIX 33/1a4 U3 Pa3IUYHBIX 00IacTei
XUMUH;
* popmMupoBaHUE HABBIKOB ITPOBENEHNS XMMHUECKOTO 3KCIIEPUMEHTA;

*  ¢dopMHpOBaHHE CIOCOOHOCTM HCIOIb30BATh XUMHYECKUE 3HAHUS I PELIeHUS

MPUKIIATHBIX 33724 Y4eOHO! U MpodecCHOHATFHON NeITeTbHOCTH.

2. MECTO YYEBHOI'O IPEJMETA B CTPYKTYPE OBPA3OBATEJBHOI
IMPOI'PAMMBbI
HucruruinHa « XUMHUsD» BXOAUT B 0053aTENIbHYIO 4acTh 00pa3oBaTeabHON nporpamMmel. OHa
TECHO B3aMMOCBSI3aHA C JAPYTMMM €CTECTBEHHOHAYUHBIMM JUCUUIUIMHAMM: (PUBUKOH,
9KOJIOTHEW; MaTeMaTUKOW. M3ydeHue AUCUUIIIMHBI 0a3upyeTcsi Ha WIIKOJBbHBIX 3HAHUSIX
XUMUU. XUMUYECKHE 3HAHUS HEOOXOIMMBI ISl MOCIEAYIOUIErO0 H3YyYEeHUsS AUCLUIUIMH
«KOJIOTHS U OCHOBBI IPUPOIONIOIB30BAHUS, «ICTOUHUKY 3arpsi3HEHUS CPEbl OOUTAHUSY,
«DU3MKO- XUMUYECKHE IPOLIECCHl B TeXHOC(hEpe U METOAbl aHaIU3a», «AHAIUTUYECKUN
KOHTPOJIb KayecTBa HEPTETIPOTYKTOB» U AP.

3. KOMIIETEHLIU OBYYAIOHIETI'OCA, ®OPMUPYEMBIE B PE3VJIBTATE
OCBOEHUA YUYEBHOI'O ITPEJIMETA 1 UHAUKATOPBI UX JOCTUXEHUA

3.1. YHI/IBepcaHBHbIe KOMIICTCHIIMU 1 UHAUKATOPBI UX JOCTUXKCHU S

Kareropus (rpymrma)

KOI[ N HAMMCHOBAHHC

KO,Z[ N HAUMCHOBAHHNEC MHAUKATOpPA

MOAXOJ JJIsS  PeIIeHUs
IOCTABJIEHHBIX 3a0a4

YHUBEPCATIbHBIX YHUBEpPCAJIbHOMN JIOCTUKEHUS YHUBEPCAJILHOM
KOMIIETEHIINI KOMITETEHIIUH KOMITETEHIIUH
CucreMHoe YK-1 Cnioco6en | M/1-1YK-1. 3Haer Meroabl IIOMCKA,
KPUTHYECKOE OCYIIIEeCTBIISATh MOWCK, | KpUTUYECKOTO aHalM3a W CHUHTE3a
MBIIIEHUE KPUTUUYECKHI aHalu3 W | iHpOpMAIUH, MPUMEHEHUS
CHUHTE3 nH(pOpMAINH, | CHCTEMHOTO TOAXOAa, OCHOBAHHOTO
NPUMEHSITh CHUCTEMHBIN | HA HAay4HOM MHPOBO33PEHUU MPU

penieHun 3aaad  mpodeccuoHaNbHOMN
JIeATeJIbHOCTU

NI-2YVK-1.  VYmeeT HaxoguTh U
KPUTHYECKH aHaJIM3UPOBATH
nHGOpPMAIINIO, HEOOXOIUMYIO IS

pelIeHus: MOCTaBICHHOM 3a1auun
NAO-3VK-1. Bnaneer HaBbIKAMU
PACCMOTPEHMS BO3MOXKHBIX BAPUAHTOB
peleHnsl 3aJayd, OLEHUBAHUS HX
JIOCTOUHCTB M HEJTOCTATKOB

4. CTPYKTYPA YYHEBHOI'O IIPEJIMETA

OOmass TpyaoeMKOCTh ydyeOHoro mpeamera coctraBisieT 4.00 3a4eTHBIX €IUHHIIBL,

AKAJIEMAYECKUX YACOB.
1 —Ne i/

144.0



2 — Tema (pa3aen) yueOHOTO IpeaMeTa, KypcoBas padoTta (IIpoeKT), IPOMEXKYTOUHAS aTTeCTALIHS

3 — Cemectp

4 — Buapl KOHTAKTHOU Pa0OThI M TPYIOEMKOCTD (B aKaJEMUYECKHX Yacax)

4.1 - JI (JIexuum)
4.2 — Jlexuuu B BUJI€ TPAKTUYECKON MOATOTOBKHU

4.3 — I13 (ITpakTuyeckue 3aHSATHS)

44— HpaKTI/I‘ICCKI/IC 3aHATHA B BUIC HpaKTI/I‘ICCKOﬁ IIOATOTOBKH

4.5 — JIP (JTabopaTopHble pabOThI)

4.6 — JlabopaTopHble paOOThI B BU/I€ MPAKTUYECKON MOATOTOBKHU

4.7 — UKP (MHuas xoHTakTHas padbora)

4.8 — KTO (KoHTpoIb TEOPETUYECKOTO OOYUYECHHS)

4.9 — KO (KoHTposab Ha sK3aMeHe)

5 — KoHTpoJib (B aKaJIeMUUYECKUX YaCaXx)

6 — CamocTtosiTennbHast padoTa (B aKkaJeMUYECKUX Yacax)

7 — @OpMBI TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH

1 2 3 4 7
4114243144 (45)14.6(4714.8(49
1 AMY, 1 TECT,
OCHOBHBIC MIpoBepOYHas
XUMHUYECKHE pabora
MMOHATHUSA U
3aKOHBI,
KaccuuKaIus
u
HOMEHKJIaTypa
HEOPTaHUIECKIX
COCTMHECHUI
2 Ctpoenue 1 |6 6 TECT,
aToMa, cobeceroBaHue
MEePUOIUUECKUI , 13
3aKOH U
XUMUYECKas
CBSI3b
3 Xumnueckas 1 |4 6 TECT, 3aIluTa
TepMOANHAMUKA JIP, U3
U KUHETHUKA
4 PactBoper, TO |1 |6 6 TECT, 3aIl[uTa
JIP, /13
5 ITosepxHocthbie | 1 |2 2 TECT, 3aIUTa
SIBJICHUS U JIP
azcoponus
6 OBPu 1 |8 4 TECT, 3aIluTa
3JIEKTPOXUMUYEC JIP, N3
KHe TIPOLIECChI
7 Koopnunanmonu| 1 |2 2 3amuTa JIP,
bl COCAUHECHUS MIpoOBepOYHas
pabora
8 Hemeramnr 1 |2 2 TECT, 3aIUTa
JIP




9 MeTaiibl 1 |2 2 5 TECT, 3aIuTa
JIP
19 | Okx3ameH 1 0.3 135.7
Uroro 34.0 0.0 34.0 0.010.00.3]| 35.7 | 40.0

5. COAEP/ KAHUME YUYEBHOI'O ITPEJIMETA

5.1. Jlekuuu
No 1/ HaumMeHnoBanue TeMbl Coneprxanue Tembl (paszena)
I (pa3znena)
1 AMY, ocHOBHBIE | [ToHsITHE O MaTepuum, BUAbI MaTepUU. XUMUUECKAS
XUMUYECKHEe TIOHATHS W | popMa JBIKEHUS MATEPUU, XUMHUYECKOE BEIECTBO.

3aKOHBI, Kiaccupukamus u
HOMEHKJIaTypa
HEOPraHUYECKUX
COeINHEHUN

I[Ipenmer xumuu. YpOBHM OpraHu3aluy BELIECTBA,
n3yyaeMble XUMUEH: aTOMBI, MOJIEKYJIBI,
KOHACHCUPOBAaHHbIE CcHUCTeMbl. (OCHOBOIMOJIOKHUKU
xumuueckor  Hayku: M.B. Jlomonocos, [I.H.
MenneneeB, A.M. ByTtiepoB. MecTo XUMHH B CUCTEME
€CTECTBEHHBIX HayK. BO3HHUKHOBEHME U pa3BUTHE
aTOMHO- MOJIeKyJIsipHOro yuenums. PaGoter M.B.
JlomoHOCOBa. 3aKOH COXpaHEHHUsI MacChl U SHEPTUU U
€ro 3Ha4eHHe B XUMHUU. 3aKOHBI TIOCTOSIHCTBA COCTABA,
KpPaTHBIX  OTHOIICHUH, OOBEMHBIX  OTHOIICHUH.
XUMHMYECKU 3KBUBAJIEHT. 3aKOH JKBUBAJICHTOB.
3akoH ABoragpo u BbIBOABI U3 Hero. OCHOBHbIE
MOJIOKEHUSI ATOMHO-MOJIEKYJISIpPHOU Teopru. ATOMBI U
MOJIEKYJIBI. OTtHOCHUTENIBHBIE ATOMHBIE u
MOJIEKyIsipHble Macchl. Yuciao ABoragpo. Momb —
€IMHULA KOJIMYecTBa BellecTBa. MosipHass macca U
MOJIIpHBIA 00beM. TTOHSITHE O XUMUUECKOM 3JIEMEHTE.
IIpocteie  BemectBa.  Ammorponus.  CiokHbIE
BelecTBa Kak (opMa CyIIECTBOBAHHUSI JJIEMEHTOB B
coenuHeHusix. Homenknarypusie nmpasmwia MIOITAK
HeopraHuyeckux BemiecTB. Kitaccudukaiusi mMpocThIX
BemiecTB. Krnaccudukanus CcIoXKHBIX BELIECTB IO
cocTaBy. buHapHble COE€IMHEHUs, UX HOMEHKJATYpa.
TpexaneMeHTHbIE COEIMHEHMUSI. I'mapoxcuap.
Kucnotel. Conu. Knaccuduxamus CIOXHBIX BEIIECTB
o (bYHKIIMOHAJIBHBIM MIpU3HAKAM. Oxcuabl
cosieoOpasyroiue U Hecosneobpasyromue. KucinoTtHele,
OCHOBHBIE U amboTepHble OKcuabl. HomeHknatypa
okcusioB. OcHoBaHusg. OAHO- U MHOT'OKHMCIIOTHBIE
ocHoBaHus. Ilemoun. HomeHknatypa OCHOBaHMH.
KucnoTel: 6ecKuciopoaHbie U KUCIOPOCOACPKAIIIME.
OnHO- 1 MHOTOOCHOBHBIE KMCIIOThl. HoMeHkiatypa
kucinor. Conu:  cpenHHe, KHUCIblE, OCHOBHBIE.
Howmenxkitatypa conen.

Ctpoenue
MEPUOINYECKUN
XUMHUYECKas CBSI3b

aToMma,
3aKOH |

DKCIepUMeHTaIbHOEe 000CHOBAaHUE MTPEICTaBIIEHU 00
aToMe KakK CIIO)XHOU cucteme. OTKPBITHE 3JIEKTPOHA.
PanuoaktuBHocts. Mojnenb atoma TomcoHa. OnbITHI
Pesepdopna no paccesnuro a-yactun. Mogenb atoma
Pesepdopna, ee [OCTOMHCTBA U HEJOCTATKH.
KBantoBas Teopuss Ilmanka. KopnyckymnspHo-
BOJIHOBOM Jyallu3M M3JIyuyeHus. YpaBHeHue llmaHka.
OO0pscHenne (otoaddekra DitHIITESHHOM. DOTOHBI.




Teopust atoma Bomopona mno bopy. OObscHeHue
CIIEKTpa aToma BOJIOpO/IA. BuyTpennue
MPOTUBOPEUMs TEOpUM aToMa Bojopoaa mno bopy.
ITonbiTkN ux ycrpaneHus. KopryckyisipHO-BOJIHOBOM
nyanu3sM vactull. Bomusl le bpoiing. [lpunnun
HeonpeaeneHHoctu  [eizenbepra.  Ilonstue o
BojiHOBOM ypaBHeHun Ipenunrepa. KsanToBo-
MEeXaHWYeCcKasi MoJieJb aToMa. KBaHTOBBIE UMCIa KaK
rapaMeTpbl, ONPEAEIISIOIINE COCTOSTHUE JJIEKTPOHA B
aToMe. I'maBHOe, OpOUTAIBHOE, MarHuTHOE
KBAaHTOBbIE uucia, uX puznueckuit cMbici. [lonsarue
00 2IeKTpOHHOM oO0Ojake. ATOMHBIE OPOUTAIIH.
OcHoBHOE U BO30YykAeHHOE cocTosiHue. Bua aToOMHBIX
s-, p-, d- u f- opOuraneit. CoOCTBEHHBIN yIJIOBOU U
MarHUTHBIA MOMEHTBI 3JIEKTPOHA (CIIUH) U CIIUHOBOE
KBAaHTOBOE 4YMCIIO. MHOIO3JIEKTPOHHbIE  ATOMBI.
XapakTepucTUIecKue PEHTIE€HOBCKHUE CHEKTPBI
atoMoB. 3akoH Mosnu. 3apsabsl SAep aTOMOB.
[IpuHUMOBI  3allOJHEHUS OpOUTANe B  aToMax:
MPUHIIMIT HAauUMeHbIel sHeprum, npuHiun Ilaymm,
npaBuino ['ynma. Tlopsimiok 3amojiHEHHSI aTOMHBIX
opOuranei. IlpaBuna KiieukoBCKOro. DIEKTPOHHbIE
¢dopmynbl. CuMBonuueckass U rpadudeckas (HOpMbI
3aIUCH  JJIEKTPOHHBIX  Gopmyn.  SAnpo  kak
JMHAMUYECKAsi CHCTeMa MPOTOHOB U HEHUTPOHOB.
H3oromnsl. SnepHbie peakuuu. [Tpumenenue
pPalMOAKTUBHBIX H30TONOB B IMPOMBIIUIEHHOCTH.
CBolicTBa N30JIMPOBAHHBIX ATOMOB: ATOMHBIN paauyc,
SHEPrusi HMOHU3ALUM, CPOACTBO K  3JIEKTPOHY,
NEKTPOOTPULATEIBHOCTD.

OtkpbiTHE MEPUOIUYECKOTO 3aKOHa A.N.
MenpeneesbiM. [IpuHIMIT OCTPOEHMST €CTECTBEHHOM
CHUCTEMBI 3JIEMEHTOB. Hcnonw3oBanue ..
MeneneeBpiMm MeToaa WUHTEPIIOJIALUN JU1sl

WCIIPABJICHUSI ATOMHBIX MACC U MPEACKa3aHUsl CBONCTB
elle He OTKPBITBIX 3JIEMEHTOB. DKCIEPUMEHTAIBHOE
IIOATBEPXKACHNUE TeopeThdeckux npenckaszanun ..
MeHnieneeBa. CoBpeMeHHas dhopmynupoBKa
nepuoauyeckoro 3akoHa. CTpoeHHe MepUuoIUYEcKOM
CUCTEMBI. CBs3b  TOJOXKEHUsT  JJIEeMEHTa B
MEPUOJNYECKON CUCTEME C 3JIEKTPOHHBIM CTPOECHUEM
ero aToMma. Ocobennoctu JIEKTPOHHBIX
KOH(pUrypalluii aTOMOB JJIEMEHTOB TJIABHBIX W
MOOOYHBIX MOArPYMM. JIEKTPOHHBbIE CeMeicTBa
neMeHTOoB. CBsi3b  CBOWCTB 3JIEMEHTAa C  €ro
MOJIOKEHUEM B IMEPUOJNYECKON cucteMe. M3meHeHue
BEJIMYMH PaJuyCOB, SHEPIUil MOHU3ALUM, CPOJICTBA K
MEKTPOHY U JJIEKTPOOTPUIIATEIBHOCTH aTOMOB C
pocToM 3apsiaoB ux saaep. [lepnoaAnuHOCTh U3MEHEHUS
CBOWCTB 3JIEMEHTOB KaK IMPOSBJIECHUE NMEPUOIUUYHOCTU
M3MEHEHUS OJJIEKTPOHHBIX KOH(MUTYpaIMii aTOMOB.
3HayeHue NePUOANYECKOTO 3aKOHA.

[Tpupona XUMUYECKUX CBsI3eH. OcHOBHBIE
XapAKTEPUCTUKU CBSI3U: JJIMHA, 3HEprusi. OCHOBHBIE




TUMBI XUMHUYECKON cBsizu. KoBajeHTHast CBSI3b.
OcHoBbl MeToda BajeHTHBIX cBszer  (MBC).
O6pa3oBaHMe U CBOWCTBA KOBAJIEHTHBIX CBS3EH.
OOMEHHBIII M JOHOPHO- AKLUENTOPHBIM MEXaHU3MBbI
oOpa3zoBanusg  KoBaJleHTHOM  cBs3u.  CBoiicTBa
KOBAJICHTHOM CBSI3U: HAaIpPaBJICHHOCTb,
HACBHIIIAEMOCTb, KpPaTHOCTb, MOJISIPHOCTb,
MOJIsIpU3yeMocThb. BaneHTHbI yros. ['mbpuamzanus
aTOMHBIX opOuTanmeii u ¢GopMa MHOTOATOMHBIX
yactull. Tunbel ruOpuau3anud (sp, sp2, sp3). Coiicta
BEIIIECTB C KOBAJIEHTHBIM TUIIOM XUMHYECKOHN CBSI3H.
ATOMHBIE ¥  MOJIEKYJISIDHBIE  KPUCTAJUTMUECKUE
pemeTky, Tumsl, crpoeHre. MonHas cBs3b. CBoiicTBa
HOHHOM cBsizu. OOnacTb MPUMEHEHUST HOHHOMN
Mojsenu.  MoHHBIE  KPHUCTAJUIMYECKHUE  PEIIEeTKH.
[Tonsipuzanust U mnojsgpusyolee AeHCTBUE HOHOB.
Bonoponnas CBSI3b. MexMoIeKyIapHbIe u
BHYTPUMOJICKYJISIPHbIE BOJOPOJIHBIE CBsI3U. BriusiHue
BOJOPOJHOM CBSI3M Ha CBOMCTBa BeliecTB. Poib
BOJIOPOJTHOM CBSI3U B OHOJOTMYECKUX IpOlIeccax.
Meramueckast cBsizb. OCOOEHHOCTH 3JIEKTPOHHOTO
CTPOEHUS 3JIEMEHTOB, CIOCOOHBIX K OOpa30BAHUIO
METAJUIMYECKON CBSI3U. MexMoJIeKyIspHbIe
B3aumozecTBus. OpHUEHTALMOHHOE, MHIYKLIIMOHHOE,
JTIMCTIEPCUOHHOE B3aUMOICUCTBUS.

XuMuueckas
TEPMOJIMHAMMUKA U KUHETUKA

TermoBble 3 (HEKTHl XUMHYECKUX peakiuii. TermmoTsr
00pa3oBaHUs XUMUYECKUX coequHeHun. 3akoH ['ecca.
N3zmenenue BHYTpPEHHEU SHEPTUHU CUCTEMBI.
Ountanemus. Ilonstue o006 sHTponuu. WM3ob6apHo-
n30TepMuYecKuil noteHuan (3Heprus ['md6oca). Ponn
SHTAJBIIUMHOTO ¥  OSHTPONMUUHOTO (PAKTOPOB B
HAMpPaBICHHOCTU  MPOILIECCOB  MPU  PA3TUYHBIX
YCITOBUSIX. CraHmapTHbie 3HAYEHUS
TEPMOJIMHAMUYECKUX TTAPAMETPOB.

CKOpOCTh XMMHYECKHUX peaknmii. Ee KoamyecTBeHHOE
BbhIpakeHne. OaKTOpBI, BIUSIONIME HA CKOPOCTh
XUMHMUYECKUX  peakuuil. 3aBUCUMOCTb  CKOPOCTH
peaKkuu OT KOHUEHTPAIMU PEearupyrolux BeIlecTB.
3aKOH MACWCTBYIOIUX MAacC, €ro NPHUMEHEHUEe IS
TOMOTEHHBIX M TETEepOTeHHBIX cucTteM. KoHcTaHTa
CKOpOCTH peakiuu. BiusiHue ¢akTopa mOBEpXHOCTH
Ha CKOpPOCTb peakUuu B TIETEPOTeHHON cpeje.
3aBUCUMOCTb CKOPOCTH pEaKLIMH OT TEeMIIepaTyphl,
TemMrepaTypHblii Koaddunment peakunn. [Torstue 06
AKTUBHBIX  MOJICKYyJIaX W JHEPTWM  aKTUBAIUU
npouecca. Karanus. BausgHue kaTtanuzaTopoB Ha
CKOPOCTh peakiuu. Buasl kataausa: TOMOTEHHBIMH,
TeTEePOTEeHHbBIN, MOJOXKUTEIbHBIA M OTPUIATEIbHBIMH,
noHsitue 06 uHrudburopax. Mcnonb3oBanue katainsza
B IMPOMBIIUIEHHOCTH. Ponp  Karanm3atopoB B
Ouonormveckux  mpoireccax. HeobOpatumble U
obpaTuMble  XUMHYECKHE  peaKklIuu.  YCIOBUS
0o0paTUMOCTH M HEOOPATMMOCTH  XMMHYECKHX
MpoLEeccoB. XMUMHYECKOe paBHOBecue. KoHCTaHTa




xummuueckoro pasHoBecus. Ilpunuun Jle I[Hartense.
CMelnieHe XMMHYECKOTO paBHOBECUS MIPU M3MEHEHUHU
KOHIIEHTPAIMU PEArupyrolnuX BEIIECTB, TABJICHUS U
temnepatypbl.  Karanuzatopel B~ 0OpaTUMBIX
npoiecca. 3HAYEHUE YUYEHUS O  XUMHUYECKOM
PaBHOBECHU U CKOPOCTU XMMUUECKUX peaKIUi s
yIpaBjIeHUs] XUMUYECKUMU ITPOIIECCAMMU.

PactBopsl, TO/]

XapakTepucTuka  JUCHEPCHBIX  CUCTEM M HUX
kinaccuukanusi. B3Becum (CycrieH3Wu, SMYJIbCHH),
KOJUIOUJIHBIE ~ PACTBOPBI,  HCTUHHBIE  PACTBOPBHI.
Mexanu3Mm npouecca pacrBopeHus. ConbBatauus npu
pactBopenuu. Paboter [{.M1. MeHneneeBa 1Mo Teopuu
pactBopoB. TepMoauHamMuKa mpouecca pacTBOPEHUS.
PactBopumocTh  TBepIbIX  BEUIECTB B BOJIE.
Koadduiment pactBopuMOCTH, €ro 3aBUCUMOCThH OT
TEMIIEPATYPBHI. Hacpimennsriit pacTBop KakK
JMHAMUYECKAs paBHOBECHAS cucTema.
IlepecbllieHHBIE ~ pacTBOPBI U YCIOBUSL  HX
ycrounBoctu. Kpucramiorunpatel. KostougHsie
pacTBOpPbl KaK TIeTEepOreHHble cucTeMbl. OOmias
XapaKTEpUCTUKA KOJUIOMAHBIX cucteM. Kunernueckas
U arperaTuBHasi YyCTOMYMBOCTb KOJIJIOUJHBIX CHCTEM.
CpolicTBa  KOJUIOWJIHBIX  CHUCTEM:  ONTHUYECKHE,
MOJIEKYJISIPHO- KUHETUYECKUE, JIEKTPUUECKHE.
YCTOWUMBOCTh M KOATYJISALMS KOJUIOUAHBIX CHUCTEM.
Koarynsiuust  snexTpoiutaMu, KOJUIOUJAMH, O]
neiictBueM  pu3MuecKux  (PaKTOpoB.  DMYIIbCUH,
KJ1accuuKaILMs U CBOMCTBA. DOMysibratopsl. [1eHsl, ux
YCTOMUMBOCTb, METO/bl MOJYYEHUS U pa3pyLICHUS.
Ilennas ¢moranus. A3po30iM, METOIBI MMOJIYYCHHS U
paspymenusi. I[IpoOmembr 3ammThl aTMOC(EpBl OT
3arpsisHeHus1 aspo3oiiiMu. KoHleHTpauus pacTBOpoB.
CnocoObl  BBIpAXKEHHUSI KOHIIGHTPAllUM PacTBOPOB.
MaccoBasi 70Jis1 paCTBOPEHHOI'O BEILIECTBA, MOJIIpHAs,
MOJIJIbHAs, HOpMalibHas KOHIEHTpauuu. Turp.
PacueTsl 111 IpUTOTOBIIEHUSI PACTBOPOB PA3IMYHOM
KOHLEHTpPALUU. PacTtBopsI HEAJIEKTPOJIUTOB.
CaoiicTBa pa30aBlIeHHBIX PacTBOPOB. 3akoH Payis.
OcMmotnueckoe naBieHue. 3akoH Bant- Todda.
N3zotonnueckuii kKoapuimenr.

OJIEKTPOJIUTBl M HEINEKTpoJuThl.  OCHOBHBIE
MTOJIOKEHUS TEOpUHU 3JEKTPOJIUTUYECKOM
nucconmanuu. Paboter C. Appenuyca u H.A.
KabnaykoBa. MexaHu3M JUCCOLIMAIIMM  BEIIECTB C
pA3IMYHBIM  TUIIOM  XUMHYECKOW CBsA3U. Poub
MOJIIPHBIX MOJIEKYJ BOJBI B IIpoLIECccCax JMCCOLMALUU
M HOHM3AIlMU  BEIIEeCTB. JHEpPreTUKa IMpoilecca
JTACCOIUAITNY. Crenenb ANEKTPOIUTUUECKOMN
nuccouuaimu. CuiabHble U Cla0ble 3JIEKTPOIMUTHI.
@aKTOpPHI, BIMSIOIIME HA CTENEHb IMCCOLMALIUM.
IIpumeHeHne 3aKoHa AEHCTBYIOIIUX MAacC K MPOLIECCY
JIUccoIMaluu  cnadbix  ajekTpoanToB. KoHcTraHTa
JMCCOIMAIIMY, CMEIlEHUE AUCCOLMALMM  CcIabbIxX
NEKTPOJIUTOB. 3aKoH  pas3baBieHus. Kucnorsl,




OCHOBaHUA u conu B CBETE TEOpUU
NEKTPOJIUTHYECKON auc- couuanuu. CryneHuyaras
nuccoumanus. Ilporomutuyeckas TeOpus KHUCIOT U
OCHOBAHMH. DIEKTPOJIUTUYECKAS TUCCOLIMAIUS BO/IBI.
HMonnoe npousBenenue Boabl. BiusHue teMnepaTtypbl
Ha TMpouecc JuccolManuy Bonabl. Bomoponnsbiit
rokasarenb. PaBHOBecHME B HACBIIIEHHBIX pacTBOpax
MaJIOPACTBOPUMBIX  3JIEKTpoJuTOB. [IpousBenenue
PAaCTBOPUMOCTH. Ycnosus o0pa3zoBaHuUs u
pacTBopeHus ocagkoB. Peakuuum B pacTBopax
anekTpoiuToB. HampaBiieHHOCTh OOMEHHBIX peaKIuid
B pactBopax anekTponutoB. IlpaBuno beprome.
Peakiun rupponusza. I'mapomm3 cosein. Pazmuunble
ciaydyad TUApoJM3a cojie. Peakuus cpenbl B BOAHBIX
pactBopax cojeil. OOpaTuMmblii U HEOOpATHUMBIHA
rugponn3 cosieil. CTeneHb W KOHCTAHTA THAPOJIM3A.
DaKTOpbI, CMEIIAIOIINE PABHOBECUE THIPOJIN3A.

[ToBepxHOCTHBIE SIBICHUS U
ajgcopous

CBobOonHasi sHeprus mnoBepxHocTH. [loBepxHOCTHOE
HaTspkeHus. KamwmispHocts. Aacop6Ouus. TermoBoit
addexT amcopbiuu. AACOpPOEHTHI: aKTUBUPOBAHHBIC
yIJIM, TeNu, UEONUTHl. JIMHAMUYECKUH XapaxTtep
a7COpOLIMOHHOTO paBHOBECHSI. VYpaBHeHnue
dpeltHIMXa u JIaarMropa. ITpupona
aACOpOLIMOHHBIX CuI. Teopus TOJIMMOJICKYISIPHOMN
ancopOumn. I[loBEpXHOCTHO- aKTHBHBIE BEIIECTBA.
Xemocop6bius. [Ipumenenne aacopOumu B Mpoleccax
MOHHOT'0 OOMEeHa U XpoMaTorpaduu.

OBP u 31eKTpoXUMHUYECKHE
MPOLIECCHI

Peakuuu, mnportekamomme ¢ HU3MEHEHMEM U 0Oe3
M3MEHEHUS CTENEeHU OKHUCIEHUSI aTOMOB 3JIEMEHTOB.
Knaccudukammss OKHCIUTEIHHO- BOCCTAHOBUTEIIHHBIX
peakuuii. OxucauTenn M BoccTaHOBUTENM. [IpaBuma
COCTABJICHUSI  OKMCIIUTEJIBHO- BOCCTAHOBUTEJIBHBIX
peakuuii. MeTroapl  3MEKTPOHHOro  OajlaHca U
3NIEKTPOHHO- MOHHBIN. Polb cpeapl B NpOTEKaHUU
OKHCIIUTEIIBHO- BOCCTAHOBHU- TEIBHBIX IPOILIECCOB.
B3anmogeiicTBue METAIUIOB ¢ KUCIOTAMU U COJISIMU B
BOJIHBIX pacTBopax KakK OKMCIIUTEIIBHO-
BOCCTaHOBUTEJIBHBIN ITPOLIECC.

[TonyuyeHue 3JEKTPUYECKOTO TOKA IMPU XUMHUYECKUX
peakuusx. IloHdaTHe O rajapBaHMYECKOM JJIEMEHTE.
Bo3HukHOBeHHE CKauka @IOTEHLMala Ha TpaHULEe
METaJUI- pACTBOP. BOAOPOAHBIN 3JIEKTPOJ CPaBHEHUS.
CraHpapTHble AJIEKTPOJIHbIE MOTEHILINATIBI.
3aBUCUMOCTD 3JIEKTPOAHOIO MOTEHLIMAla MeTajula OT
KOHLEHTPALMA €ro HMOHOB B pAacCTBOpE. YpaBHEHHE
HepHhcra. PaboTtsl H.H. BbekeTona.
ONEeKTPOXUMUYECKUI psl HAIpSKEHUH METalIoB.
CraHIapTHbIE OKUCIUTEIBHO- BOCCTAHOBUTENIb- HbIE
MOTEHLINAJIBI. HanpaBrneHHOCTh ~ OKHUCIUTENIBHO-
BOCCTAHOBUTENIBHBIX  pEaKLHUii B pacTBopax.
OKHCIUTEIPHO- BOCCTAHOBUTENIBHBIE IIPOLIECCHl B
IIpUpoJe U Ha npousBoacTBe. Kopposus MeTanos.
Buner kopposun. Meronsl 3alUTBl METAUIOB OT
KOPPO3HH. DIIeKTpOan3  Kak OKMCIIUTENIBHO-




BOCCTAHOBUTEIIbHBIN MpoIiecc. DneKTponu3
paciyiaBoB. DJIEKTPOJIM3 BOJHBIX PACTBOPOB KHUCIIOT,
1iesioued, cojiel M ero NpPaKTHUYEeCKOe 3HAYEeHHE.
3aKOHBI JIEKTPOJIN3A.

KOOp,Z[I/IHaL[I/IOHHI)Ie
COCANHCHU A

[TonsiTMe O  KOOPAMHAIIMOHHBIX  COEIUHEHUSIX.
Buemnass u  BHyTpeHHsAS cdepa  KOMIUIEKCOB.
Xapakrepuctuka  JMrasuoB.  KoopanHanmoHHOe
YHUCIIO KOMILJIEKCO- obpaszoBaTes. 3apsan
KOMIUIEKCHOTO0 MoHAa. HomeHkiaTypa KOMIUIEKCHBIX
coequHeHuil. llpupoma  XuUMHUUECKOW CBS3U B
KOMIUIEKCHBIX COEIVMHEHUSIX C IO3ULMH MeToja
BAJICHTHBIX CBSI3€U. DNEKTPOIUTHYECKAS TUCCOLUALUS
KOMIUIEKCHBIX COoequHeHni. Jluccoumanuss Ha HOHBI
BHEIIHEW W BHYTpeHHeW cdepbl. YCTONYMBOCTD
KOMIUIEKCHBIX HOHOB B pacTtBopax. KoHcraHTa
HECTOMKOCTH. OO0pa3zoBaHue u paspylLIeHue
KOMIUIEKCHBIX HMOHOB B pacrtBopax. IIpomneccsr
KOMILUIEKCOOOPA30BaHMS B OKPY>KAIOIIEH Cpee.

Hewmertamiber

Bonopon, pacnpocrpanenue B npupo/jie, 0COOEHHOCTH
MOJIOKEHUs1 B Mepuoauueckoil cucreMe. CriocoOsbl
MOJIY4eHHs] BOJIOPOAA, ero (Pu3nyeckue U XUMHUUECKUE
cBoiicTBa. Bona, ctpoenue, ¢pusznueckue 1 XUMHUECKHE
cBoiictBa. Boga B npupone. Criocodbl OYUCTKH BOJBI.
IIpobnema uymcroit Boawl. [amorensl. OOmmas
XapaKTEpUCTUKA AaTOMOB JJIEMEHTOB U IPOCTHIX
BemectB.  Mertoapl  nonydyeHus. Dusuyeckne u
XUMUYECKHE CBOMCTBA TrayioreHoB. IIpumenenue
rajJoreHoB M uX coeauHeHuil. OxpaHa OKpyKarolleu
cpenbl OT 3arpsasHeHuil  xjaopoMm. [lonsarue o
npeneabHo  gomyctumbix  kKoHueHtpamusax (ITK)
BPEIHBIX BEIIECTB. DJIEMEHTHI [IIaBHOM MOArpynmsl VI
rpynmbl. OO1Ias XxapakTepuCcTHKa aTOMOB 3JIEMEHTOB
n npocThix BemectB. Kucmopon, mnosyyenwue,
¢u3mueckne W XUMUYecKue CcBoWcTBAa. OKCHIBL.
Amnorpornusi  kucimopoaa. O30H, ero CBOMCTBa,
nojixydyeHue, obpaszoBaHue B mnpupone. Ilpumenenue
KHUCJIOpO/Ia. [Tpo6nema YUCTOTO BO3/yXa.
Ilepoxcunpl, ux npumeHeHue. Cepa u ee COeIUHEHUS.
Bonopoansie u kucimopoansie coenuaenus cepol. [TJIK
cepoBogoponaa u okcuaa cepoi(1V). CepHast kucnora u
ee cporcrBa. Comu cepHOUM KucIoThl. TuocepHas
KHUCIIOTa, TUOCYJIb(GAThI, UX MPAKTUYECKOE 3HAUYCHHE.
DNeMeHThl IJ1aBHOM mnoAarpynmbl V rpynmnsl. O6uias
XapaKTEPUCTUKA 3JIEMEHTOB U IHPOCTBHIX BEILECTB.
A30T, HaXOXJIEHHE B MPHUPOJE, METOAbl MOJTyUYEHUs
(busnueckue U XUMHUYECKUE CBOMWCTBA. [Ipumenenwue.
Bonopoansie COETMHEHU S a3oTa. AMMUaK.
Kucnopoansle coenunennst azora. OKCUIbl a30Ta, UX
poiib B 3arpsis3HeHMH atMmocepbl. A3zoTuctas u
a30THasl KHUCIOTBI M UX conu. Bsaumonericrsue
A30THOM KHCIOTHl C METAJNIAMU U HEMeTaJUIaMH.
IIpobnema cBsi3aHHOTO a30Ta. A30THBIE YIOOpEHMS.
®dochop u ero coemuHeHus. DochuH, Gochumb.
Oxkcunel  dochopa. DochopnHas, dochopucras,




(dhochopHOBaTUCTASI KUCIOTHI U X coJid. ["ajmoreHuan
dbochopa. DochopHbie  yaOOpeHHS.  DIEMEHTHI
rmaBHo  moarpymmsl IV rpynmsl. OOwas
XapaKTepUCTUKA aTOMOB 3JIEMEHTOB M IPOCTHIX
BEIIECTB.  YIJIEpOJA W €ro  HEOpraHUyYecKue
COeIMHEHUS. AJIJIOTPOIHbIE MOJU(PUKALIUU YIIIEPOJIa:
rpadur, anaMmas, kKapOuH, noaukymysiaeH. KapOumpbl.
Oxcunpl  yriepona. PU3MOIOTHYECKOE JIEWCTBUE
okcuna yriepona(ll) u Mepbl mpe1oCTOPOKHOCTU NTPU
pabore ¢ HUM. VYrojpHas KHUCIOTa U €€ COJIU.
CununpHass  kucnora. Uuanuael.  CoenuHeHUs
yriaepoja ¢ rajoreHamMu. KpeMHMit 1 ero coeTnHeHUS.
KpemneBass  kucmora u  cwiukatel.  Crekio.
HckyccTBennble cumnkaThbl. CHIIaHBI

MeTramiel

Meraminyeckoe COCTOSIHUE BEIECTBA: OCHOBHBIE
MPpU3HAKUA, 30HHAS TEOpHUS, MeTaJUIMJecKasi CBS3b.
OCOOEHHOCTH  3JIEKTPOHHOI'O  CTPOEHHMSI ATOMOB,
CIOCOOHBIX K OOpa30BaHUI0 METAJUIMUECKOUN CBSI3H;
MOJIOKEHUE ITHX OJJIEMEHTOB B  TEPHOIUYECKON
cucreMe. TUITBI KPUCTATUNTMUECKUX PEIIETOK METaJIJIOB.
ITonsitTue o wmetayumyeckux cruiaBax.  OOuue
(busnueckue cBoiicTBa MeTaiutoB. OOIINE XUMUUECKHE
CBOICTBa METAJJIOB. BakHelilre MeTo1bl MOIyUYEeHUSs

MetauioB w3 pyd.  IlomydyeHue — MeTayioB
9JIEKTPOJIN30M PACILUIABOB M PACTBOPOB. DJIEMEHTHI
TJIaBHOU MO PYIIIIBI I TPYIIIIBL. OOwmas
XapakTepUCTHKA AaTOMOB JJIEMEHTOB U IPOCTBIX
BELLECTB. [IpaBuna  XpaHeHMssT M TEXHHUKa

0e30macHOCTH  Mpu  paboTe CcO  IIETOYHBIMHU
MetauiamMu.  CrocoObl  TMOJyYeHUs]  IIEJTOYHBIX
MetaioB. CBoiicTBa, MOJy4YeHHE W MPUMEHEHUE
OCHOBHBIX  COEIMHEHUM  IIEJIOYHBIX  METAJUIOB:
TUJIPUIOB, OKCHAOB, THUAPOKCHUIOB, IEPOKCHIOB,
coiei. DnemeHThl riaBHOW mnoarpymmer II, III, IV
rpynm. OO61masi xapakTepUCTUKAa aTOMOB 3JIEMEHTOB,
MPOCTHIX BEIECTB, UX (PU3MUECKHUX U XUMHYECKUX
cBolicTB. Ilonyuenne npocthix BemiecTB. CoeqUHEHUS
9JIEMEHTOB:  THAPHUIbBI,  OKCHJIbI,  THIPOKCHUIBI,
MepoKcuabl, coiau. WX TmolydyeHue, XUMHUYECKHUE
cBoiictBa. JKecTKOCTb BOJBI U  CIIOCOOBI €€
yCTpaHEHUS. Ounctka  BOABL C  TOMOUIBIO
MOHOOOMEHHBIX cMoOJ. AmoMuHUNA. DU3NUecKkue u
XUMUYECKHEe CBOMCTBA, MOJydYeHHE. ATIOMUHOTEPMHUSI.
ITpumenenue aatoMuHus U ero criaBoB. [lonydenue u
CBOMCTBA  BAXXHEHUIIUX  COCAUHEHUW  AJTFOMHUHUS:
OKCHJA, TUIPOKCHAA, TUIPOKCOATIOMUHATOB, COJIEH,
WX TIpaKTU4YeCKoe NpuMeHeHue. ['epmaHuii, 0JI0BO,
CBUHEIl W UX COeAMHEHUsS. AJIOTpomus. 3aiura
OKpYXXalollell cpeabl OT pPacCHbUICHUS COEAUHEHUH
TSKEJIBIX METAJUIOB. DJIEMEHThI MOOOYHBIX MOJATPYIII
MIEPUOANYECKOMN CUCTEMBI. OcobeHHocTn
9JEKTPOHHBIX CTpyKTyp d- um f- amemenTtoB. Ux
MOJIOKEHUE B Mepuoauyeckoit cucreme. CpaBHeEHUE
CBOMCTB aTOMOB, MPOCTBIX BELIECTB W COCIMHEHUU




9JIEMEHTOB  TJIABHBIX U  MOOOYHBIX  IOJTPYIIIL.
MHoroo6pa3ue CTerneHel OKHUCIECHUS, MPOSBISEMBIX
aToMaMH 9JIEMEHTOB MMOOOYHBIX MTOJITPYTIII.
CxJToHHOCTH d-3JIEMEHTOB K KOMIUIEKCOOOPa30BaHUIO.
Baxneiiinue coeauMHeHUs MeOu, I[MHKA, Xpoma,
Maprasiia, xenes3a, KoOanbTa, HUKEJs.

5.2. JIaGopaTopHble 3aHATUS

Haunmenosanue TeMbl

CopepxaHue TeMbl

OCHOBHBIE KJIaCChbI
HCOPTaHNYCCKUX COCI[I/IHCHI/II\/’I

Knaccuduxamusa npocTbiX M CIOXKHBIX  BEIIECTB.
bunapnbeie coemunenms. Kimaccudukanus —CIIOKHBIX
BEIIECTB 110 (YHKIMOHAJIBbHBIM Mpu3HaKaM. OKCHIBI
coneobpasyromue U Hecoseobpasyrmume. KucinoTHeie,
OCHOBHbIe M amdoTepHble OKcuabl. HomeHknatypa
okcuaoB. OcHoBanusi. OIHO- M MHOTOKHUCIOTHBIE
ocHoBaHus. Ilemoun. HomeHknaTypa OCHOBaHUN.
KucnoTer: 6eckuciopomHbie U KHUCIOPOJCOACPIKAIIIHE.
OnHO- M MHOIOOCHOBHBIE KuUCIOTHL. HomeHnkiatypa
kucinor. Conu:  cpeaHue,  KUCIbIe,  OCHOBHBIE.
Howmenxknatypa coneit. I'padudeckue hopmyIibl.

OCHOBHBIE 3aKOHBI XUMUU

OCHOBHBIE ~ CTEXMOMETPUYECKHE  3aKOHBI:  3aKOH
COXpaHEHUS U B3aMMOCBSI3M MAacChl M JHEPIUHU; 3aKOH
IIOCTOSIHCTBA COCTaBa; 3aKOH KPAaTHBIX OTHOIIICHHIA,
3aKOH ABOraJipo; 3aKOH 3KBHUBAJCHTOB. DKBUBAJICHT
3JIEMEHTA, SKBUBAJICHT CIIO)KHOTO BEIECTBA, MOJISIpHAS
Macca JKBHMBaJIEHTa JJIEMEHTA U CIIOKHOI'O BEIIeCTBa
(oxcuaa, TMAPOKCHUIA, KUCIOTHI, COJIN). DKBUBAJICHTHBIN
00BeEM.

Ctpoenue aToma

KBaHTOBO- MeXaHWUYECKOE ONMCAHUE CTPOEHHS aTOMA.
BonmnoBoe  ypaBuenue — Ulpeaunrepa.  AToMHas
opbutanp. KBaHTOBBIE umMClia, UX (PU3NYECKUI CMBICIL.
ITpaBuna 3anmonHEeHHs 3JEKTPOHHBIX 000JIOUEK aTOMOB:
NIPUHLMI HAWMEHbILIEW JSHepruu, npuHuun Ilaynm,
npaBuiio XyHzaa, npasuio KieukoBckoro.

Ilepuoanueckuii 3aKoH

®opMynMpoOBKa MEPUOAUYECKOTO 3akoHa. CTpoeHue
MEPUOINYECKON  CHUCTEMBl XUMHUYECKUX 3JIEMEHTOB.
3akoH Mo3nmu. IlopaakoBblidi HOMEpP XUMHUYECKOTO
3JIEMEHTA. Cas3b ITOJIOKEHUS JJIEMEHTA B
IIEPUOIUYECKOM  CUCTEME C  €ro  JJIEKTPOHHBIM
CTpOEHHEM. OIJIeKTPOHHbIE CEeMeMCTBa  3JIEMEHTOB.
3aBUCUMOCTh CBOWCTB XMMHUYECKHUX 3JIEMEHTOB OT HX
MOJIOKEHUS B TMEPUOAUYECKON cuctemMe (aTOMHBIN
paauyc, 3HEpPrus HWOHM3ALMUM, DJHEPIUs CPOJACTBA K
3JIEKTPOHY, IEKTPOOTPUIIATETILHOCTD).

XuMHU4eckas CBSI3b

[TonsaTne XMMUYECKOU CBA3U. THUIMBI XUMUYECKOU CBS3U.
OOmue CcBOMCTBA XMMHUUYECKOW CBSI3M (IJIMHA CBS3H,
sHeprust cBsizu). KoBanmeHTHast cBsizb. KBaHTOBO-
MEXaHUYECKOE ONUCAHUE  KOBAJICHTHOW  CBSI3M.
OcHoBHble TonoxeHusi Teopun BC. MexaHuszmbl
oOpa3zoBaHus KOBAJICHTHOU CBSI3U. CaoiicTBa
KOBAJICHTHON CBSI3M  (ITOJIIPHOCTH, TOJISIPU3YyEMOCTb,
KpPaTHOCTb, HACBIIIAEMOCTb, HAIPaBJIICHHOCTD ).




IM'ubpuauzanus ATOMHBIX opOuTaIei. Tunet
rUOpUaM3alul U TeoMeTpusi MoJiekysl. MloHHast CBs3b.
Mexanuzm oOpazoBanusi. CBoWCTBa HMOHHOM CBSI3HU.
Bonopoanas cBsa3b, oOpa3oBaHue, CBOWCTBA. BnusiHue
BOJOPOJIHOM CBSI3U Ha CBONMCTBA BEIECTB.
Merammueckast cBs3b. CHIIBI  MEXKMOJIEKYJISIPHOTO
B3aMMO/ICVCTBHUSI.

TepMOI[I/IHaMI/IKa 1 TCPMOXHUMMUA

DOHepreTuka XHMHMYECKUX IpoleccoB. BHyTpeHHss
SHEpPrusi W SHTAJIbOud cUcTeMbl. 3akoH l'ecca u ero
CJIEJICTBUS. DHTAJIBINSI 0OpPA30BAHUS XUM. COCTUHEHUI.
Outponus. W3MeHeHHe OSHTPONMU B  PA3TUYHBIX
npoueccax. DHeprus ['mb6ca. M3MeHeHue moTeHIMana
I'nb66ca u HampaBiaeHue XUMHYECKUX HpoueccoB. Poib
SHTAJIBIIUMUHOTO W JHTPONMHMHHOTO  (HAKTOPOB B
HAMpPaBJIEHHOCTH MPOIIECCOB.

XuUMHUuecKkass KUHETUKA

Ckopoctb XxuMHueckol peakuuu. MakTOpbl, BIUSIONINE
Ha  CKOPOCTb  XMMHUYECKOW  peakIuu. 3aKoH
nedcTByromux Macc. KoHCTaHTa CKOPOCTH pEaKIIUu.
TeroBbie 3¢ dexThI XUMHUYECKUX peaxuuii.
3aBUCUMOCTh CKOpPOCTH pE€aKUUU OT TeMIEepaTyphl.
[TpaBuno Bant-T'odda. Dueprus aktuaumu. Bausaue
KaTajau3aTtopa. OO0paTtumble u HEOOpaTUMBbIE
XUMUYECKUe peakuuu. HampapneHnue peakiuuii u
XxuMuyeckoe paBHoBecue. KoHcTraHTa paBHOBecus.
@akTOphl, BIHUSIOLIME HA CMELIEHUE XUMHUYECKOTO
paBHOBecUsl (KOHUEHTpalus, AAaBJIEHHE, TeMIlepaTypa,
katanuzatop). Ilpunumn Jle [larenpe. Brnmshwue
KOHIEHTPAIIMU PEarupylomux BEIIECTB Ha CMEIICHUE
XUMHUYECKOTO PABHOBECHS.

Teopus IIEKTPOIUTUYECKON
JUCCOLMALIUN

[Mousitus: 3IIEKTPOJIUTHYUECKAS JUCCOIUATTHS,
9JIEKTPOJIMTBI, CTENEHb JUCCOolManuu. Pasnuune B
XUMHUYECKOM  aKTUBHOCTH  CHJIBHBIX M CJIa0BIX
SJIEKTPONIUTOB. BnusiHUE OJHOMMEHHOIO HOHA Ha
CTEIEHb JIUCCOLMAIIMM CITaboro 3jekTpoiuTa. Poib
pacTBopuTeNsl B Ipolecce aucconuanuu. CpaBHeHUE
XUMUYECKOU AKTUBHOCTHU KHCJIOT. Brustaue
OJTHOMMEHHOTO MOHA Ha CTENEeHb JUCCOLUALINU CITa0bIX
NIEKTPOIUTOB. Jlucconmanus coseil. IOHHBIe peakiuu.

I'mpponus coneit

Iunpomus  comeit.  Knaccudukamuss — comeit 1o
OTHOLIEHNIO K Boxe. OmpezneneHue cpeapl pacTBOPOB
cosleii. BnusiHue HarpeBaHusi Ha ruapoius. BausiHue
KOHUEHTpAalMM coiau Ha ruapoiu3. (CoOBMECTHbIN
TUJPOJIN3 COJIEN.

[Tonyyenue u CBOICTBA
KOJUTOUIHBIX CUCTEM

Meroapl mojyuyeHus: KOJUIOMAHBIX cucteM. Hanuuune
3apsaa y KOJUIOMIHbBIX YacTUll. [IpuunHbI KHHETUYECKON
U arperaTUBHOW YCTOWYMBOCTH KOJUIOUTHBIX CHCTEM.
ITonyuenue 3o01ms cepel. Ilomydenue 3074 ruapoKcUAa
xene3a(lll). Tlonyuenue 3oieit OGEpIUHCKON J1a3ypu C
Pa3IMYHBIMU 3apsAaMU.

AncopOnms

AncopOnms. TermoBoit addekT aJIcOpOITNH.
AJICOPOEHTBI: aKTUBUPOBAHHBIC YIJIM, T'EJIM, ILECOJIMTHI.
JAMHaMUYeCKHIA XapakTep a7COPOIIMOHHOTO




paBHOBecus. YpaBHeHue Dpelinanuxa u JI3HrMIopa.
ITpupona aJICOPOLIMOHHBIX CHUIL. Teopus
MOJIMMOJIEKYJIAPHON  ajcopOLuu. IToBepxHocTHO-
AKTUBHBIE BemiecTBa. XemocopOuus. Ilpumenenue
agcopObuuu B Mmpolieccax HOHHOTO  oOMeHa |
xpoMaTorpadum.

OKUCINTENBHO-
BOCCTaHOBHTEIIBHBIC PEAKIINHI

OKUCITUTETPHO- BOCCTAHOBHUTEIbHAS JBOWCTBEHHOCTD Y
MepoKcuaa BOAOpOJa. BoccTaHOBUTENbHBIE CBOMCTBA
voauaa  Kalusg M OKUCIHUTENIbHbIE  CBOMCTBa
nepMaHraHaTa KaJus. BuyTpuMoIiekyspHbie
OKHCIIUTEIIHHO- BOCCTAHOBUTENIbHBIE peakinu. Peakimu
JUCTTPOTIOPIIMOHIUPOBAHUS (camoOKHUCIEeHUSI-
CaMOBOCCTaHOBIIeHUs). Poib cpeapl B MPOTEKAHUU
OKHCIIUTENIbHO- BOCCTAHOBUTEIBHBIX peaxuuii.
MeTtoauku paccTaHOBKU KO3 (UIIMEHTOB B ypaBHEHUSIX
OKHCITUTEIbHO-BOCCTAHOBHUTEIbHBIX PEAKITHH.

DIIEKTPOXUMUYECKUE PACUETHI

Onextpon. CTpoeHue IBOWHOTO JJIEKTPUYECKOTO CIIOS.
OnekTpoaHblii moTeHuan. MakTophl, BIUSIONIME Ha
3HAQYCHHE 3JIEKTpOoAHOTO  ToTeHrnmana. Dopmyna

HepHcra. Bonoponnsiit ANEKTPON CpPaBHEHMUS.
CrangapTHbI 3JIEKTPOAHBIN MOTeHIIMAI. Pan
HAIpsDKEHU MeTauioB. HampasieHue mnporexkaHue
OKHUCJIUTEIIbHO- BOCCTAHOBUTEIILHOTO npoiiecca.

l'anpBannueckuit smement. Katon m anoxd. Ilpoueccs,
MPOTEKAIOIIME HA KATOJE€ W aHOJE B railbBAHUYECKOM
aneMeHTe. [lpuMeHeHMEe TrajlbBAHUYECKUX 3JIEMEHTHI.
DJEKTPOIN3 KaK OKHUCIUTEIbHO- BOCCTAHOBUTEIbHBIN
nporiecc. DIEKTPOJIU3 PACIIaBOB U PACTBOPOB. 3aKOHBI
AIEKTPOJIN3A.

BHGKTpOXHMI/IquKI/IC MpouECChl

Koppo3usi. Bungbl xkoppo3un. Xumuyeckass KOppo3us.
DIIEKTpOXUMHUYECKAST KOPpo3us. MeTonbl NPUMEHSIOT
JUISL 3aIIUTBI OT KOPPO3UHU. DIIEKTPOJIN3 B paciulaBax U
pacTBopax. OIJIEKTPOJIHBIE IPOILECCHl. IDIEKTPOIU3 C
pacTBOPUMBIM  AQHOAOM.  3aKOHBI  JJIEKTPOJIM3A.
Koppo3uss OLMHKOBAaHHOIO U JIyKEHOTO JKeJje3a.
Koppo3uss B HelTpanbHOi cpene. Ponp kucnopona B
KOPpO3UH MeTAIIOB. JleficTBue HHIMOUTOpa KOPPO3UH.

KoMIutekcHbIe COETMHEHU S

Crtpoenue KOMILIEKCHOTO COeqINHEHUS:
KOMIUIEKCOOOpa3oBaTelb,  JIMTAHAbI, BHEIIHSS WU
BHYTpPEHHSS chepa, KOOPAUHAIIMOHHOE YUCIIO. MeToIbl
MOJIyYeHUsI, CBOMCTBA, Kiaccudukalms, HOMEHKJIaTypa
KOMIUIEKCHBIX COEIMHEHUM. /luccoumanms M KOHCTaHTa
HECTOMKOCTU KOMIUIEKCHOTO coeauHenus. I[lomyuenue
COC€IMHEHUH ¢ KOMIUIEKCHbIM aHuoHoM. Ilomyuenue
COCIMHEHUN C KOMIUIEKCHBIM KaTuoHoM. Ilomyuenue
KOOPJAMHAIIMOHHOTO COEIMHEHUS C KOMIUIEKCHBIMU
AHUOHOM # KaTuoHOM. KOMIUIEKCHBIE COEIMHEHUS B
peakiusax oOmena. KoMIUleKCHbIE COEAMHEHUS B
OKHUCIMUTEIIBLHO- BOCCTAHOBUTEIBHBIX peaKusX.
YceToNunBOCTh KOMIUIEKCHOTO HMOHA. Peakium oOMmeHa
JIUTaHOAMHA.

OO011Me CBOIICTBA HEMETAJLIOB

M3MeHeHne KHUCIOTHO- OCHOBHBIX M OKHUCIHUTEIIBLHO-




BOCCTAHOBHUTEILHBIX  CBOWCTB  DJJIEMEHTOB UM  HX
COCIMHEHUN B TNEpUOAAX M TpPyNIax NEePpUOAUYECKOMN
cucrembl. CriocoObl  KaueCTBEHHOTO  OIpEeAeIeHUs
raJloreHUu-uOHOB, cyiab(daTr-uona I[loayuenue Bomopoaa
JeiictBueM MeTaia Ha kucinotTy. CBolicTBa wmoja.
BoccraHoBuTenbHbIE CBOMCTBA TaJlOr€HOBOIOPOJIOB.
OKHCIIUTENbHDBIE CBOMCTBAa KUCITOPOACOIepKAIIMNX
coennHeHnN rajoreHoB. KauecTBeHHass peakuusi Ha
rajoreHua- HoHbl. [OpeHue ceppl B  KHUCIOPOJE.
KauectBennast peaxius Ha cynbdart- HMOH.
Jeruapatupylomme  CBOWCTBA  CEpHOU KHUCIIOTHI
(memoHcTpallMOHHBIN). BoccraHOBUTENBbHBIE CBONCTBA
aMMHUakKa. Bzaumoneiicteue aMMHakKa c
XJIOPOBOAOPOJAOM (JIEMOHCTPAIIMOHHBIN).

OO0111e CBOIICTBA METAJLIOB

XUMHMUECKHE CBOMCTBA METAIUIOB B PEAKLMSX C BOJOW,
pa3baBIECHHBIMU U KOHILEHTPUPOBAHHBIMU KHCIOTAMH,
pacTBOpaMy OCHOBAHHMH M COJIEM, OKUCIUTEIBHBIE W
BOCCTAHOBUTEJIbHBIE  CBOMCTBA  METAJUIOB U MX
COeqUHEHUN. B3auMoaeicTBUe MeETAJUIOB C BOOOMH.
BzaumopneiictBue MetaiuioB ¢ kKucinoTamu. OTHOIIEHHE
METAJIJIOB K pacTBOpaM OCHOBAHWM. Peakuum Meranios
C COJISIMU.

6. CAMOCTOSATEJBHASA PABOTA

Ne | HaumenoBaHue TeMbl Coneprxanue Tembl (paszzaena) TpynoemkocTh
/11 (paznena) B
AKaJEeMUYECKUX
yacax
1 AMY, OCHOBHBIE | TOATOTOBKA K TECTY, MPOBEPOUHOI paboTe |4
XUMUYECKUE TTOHSITUS U
3aKOHBI,
Knaccudukamus u
HOMEHKJIATypa
HEOPTraHUYECKUX
COEIMHEHU I
2 CtpoeHue aToMa, | MOATOTOBKAa K  TeCcTy, coOeceqoBaHHUIO, |5
MEPUOIUYECKUM 3aKoH | BeimosiHeHuo M3
1 XUMHUYECKasi CBSI3h
3 Xumuueckas MOJrOTOBKA K TecTy, BoinoaHeHuto M/13 5
TEPMOJIMHAMUKA "
KUHETHKA
4 PactBopsl, TO/] MOJArOTOBKAa K  TecTy, JlabopaTopHOM |5
paboTe, MpoBEPOUYHOI paboTe, BHIMOIHEHHUIO
a3
5 IToBepxHOCTHBIE MOJITOTOBKA K TeCTy, JabopaTtopHoii padote |4
SIBJICHUS U aJICOpOIUs
6 OBP U | IOArOTOBKA K  TecTy, JabopaTopHoii |4
NEKTPOXUMUUECKHE paboTe, MPOBEPOUHON pabOTe, BHIMOJIHEHHUIO
MPOIIECCHI a3
7 Koopaunanuonssie MIOJArOTOBKA nabopaTtopHoii | 4
COCTMHEHUS paboTe, mpoBepoOUHOI paboTe




HewmeTtasis MOJATOTOBKA K TECTY, JabopaTopHoi pabote |4

Meramibl MOATOTOBKA K TECTY, TabopaTopHoii pabote |5

7. OBPA3OBATEJ/IbHBIE TEXHOJIOT'U

Metonabl 1 GOpMBI OOyUCHHUS:
* METOBI YCTHOT'O U3JIOKEHUS: pacckas, OObsICHEHUE, JIEKIUs, Oecena;

* HArJISIHBIE METOJMBI: JEMOHCTPAIIMOHHBIA SKCIIEPUMEHT, MPE3EHTAIUU, JTEMOHCTpPALIMS
MOJIeIeH, MILTIOCTPAIIHS CXeM, TaOJIuIl, TpauKOB;

* MeTOJbl 3aKpEIUICHWs H3ydyaeMoro Mmartepuana: padoTa ¢ Y4eOHON JIUTepaTypowu,
J1abopaTOpHBIE pabOTHI, pEIlIEHUE 3a/1a4, BBITIOJHEHUE YITPAKHEHUH;

* METOABI CaMOCTOSITEIbHOW paboThl: paboTa ¢ y4yeOHOU UTEepaTypoil, 1abopaTOpHbBIE
paboThI, pelieHue 3a1a4, BHITOTHEHUE YITPAKHEHU, TTOATOTOBKA KOHCIIEKTOB;

* METOAbl TPOBEPKU W OLEHKW 3HAHWH, YMEHUW U HaBBIKOB: YCTHBIH OIPOC
(MHOUBUAYaIbHBIN, (POHTAIBHBIN), KOJUIOKBHYMBI, CEMHUHAPBI, MPOBEPOUYHBbIE PAOOTHI,
CaMOCTOSITEIbHBIE PA0OTHI, TECTOBBIN KOHTPOJIb, TPOBEPKA JTOMAIITHUX paboT.

Pexomenayercst ucnosb3oBaHue MHGOPMAIMOHHBIX TEXHOJIOTUM MpU  OpraHu3aluu
KOMMYHUKAIIMH CO CTYACHTAMM JJIsl IIPeICTaBIeHUs UH(POPMAIIMH, BbIIAYM PEKOMEHIAINN 1
KOHCYJIbTUPOBAHUS 10 ONEPATUBHBIM BOIpocaM (3JIEKTPOHHAS MOYTAa, JIMYHBIA KaOWHET),
HCHOJIb30BAHUE MYJIbTUMEINA-CPEACTB ISl IPOBEICHUS JICKIIMOHHBIX 3aHSATUH.

8. OUEHOYHBIE CPEJICTBA JIJId IPOMEXYTOYHOM ATTECTALIUU
ITpomexkyTouHas aTTecTanus o UTOraM OCBOEHUSI TUCUUIUIUHBL: 3K3ameH (1 cemecTp).
Bomnpoce! k ax3aMeny

1. Tlonsatue o matepuu. Xumuueckas (popma ABMKEHHS MaTepuu. Y pPOBHU OpraHU3alluU
BELIECTBA, M3yYaeMble XUMMEN: aTOMBI, MOJIEKYJIbI, KOHIEHCUPOBAHHbIE CUCTEMBI. Mob —
€IMHHULA KOJIMYECTBA BEILLIECTBA.

2. OCHOBHBIE CTEXMOMETPUYECKHE 3aKOHBI: 3aKOH COXPAHEHMS M B3aMMOCBSI3U MacChl U
9HEPTUHU; 3aKOH IMMOCTOSTHCTBA COCTABA; 3aKOH KPATHBIX OTHOIIEHUH; 3aKOH ABOTAIPO; 3aKOH
9KBUBAJIEHTOB.

3. DKBUBAJIEHT 2JIEMEHTA, 9KBUBAJIEHT CJI0XKHOI'O BEILECTBA, MOJISIPHAsI Macca SKBUBAJIEHTA
3JIEMEHTA U CIIOKHOTO BellecTBa (OKCHIA, TMAPOKCUIA, KUCIOTHI, COJIN). DKBUBAJIEHTHBIH
00BeM.

4. DKCnepuMeHTaIbHOEe OOOCHOBAHUE MPEICTABICHUNH 00 aToMe, KakK CJIOXKHOU cucTeMe.
OtkpoiTue 3mekTpoHa. PammoaktuBHOCTh. Monenu atoma Tomcona u Pesepdopma, ux
JIOCTOMHCTBA U HEOCTATKHU.

5. KBanroBas Teopus Ilmanka. KopnyckynsipHO- BOMHOBOM nyallu3M u3lydeHus. Teopus
aTtoma Bogoponaa no bopy. [loctouncrea u npotuBopeuuns mojaenu bopa.

6. KBanrToBas Mmojzenps aroma. BonmHoBas npupona snnektpoHa. Bonnel [le bpoiins, npuHiun
HeonpenenenHoctu ['eiizenOepra, ypasuenue [lpegunrepa.

7. AtomHble opOuTanu. KBaHTOBBIE 4MClia, KaK MapaMeTphl, ONPEAEISIOININE COCTOSHHUE
3JIeKTpOHa B aToMme. ['naBHOe, opOUTaIbHOE, MATHUTHOE KBAHTOBBIE uncia. Puzndeckuit
CMBICII KBAHTOBBIX uKcesl. CHMHOBOE KBAHTOBOE YHUCIIO.

8. 3amojHeHMEe ATOMHBIX OpOUTajIeil B MHOIORJIEKTPOHHBIX aTomax. [IpHHIUIIBI
3aII0JIHEHUS OpOUTalIelt; IPUHLUIT HauMeHbllel sHepruu, npunuun [laynu, npasmio I'ynaa,
npaBwia KieukoBckoro. DnekTpoHHblE (opMynbl aTOMOB. EMKOCTH 3HepreTuuyeckux
YPOBHEN U TOAYPOBHEM.

9. 3aKOH NepHOJIMYECKUX CBOMCTB XMMUUYECKHUX 31€EMEHTOB. 3akoH Mo3nu. [lepuoanueckas
CHUCTEMA XMMUYECKUX 3JIEMEHTOB. CBS3b MOJIOKEHUS 3JIEMEHTA B NIEPUOAUYECKON CUCTEME C
JIEKTPOHHBIM CTpoeHueM ero aroma. (OCOOEHHOCTH 3JIEKTPOHHBIX KOH(UIYypalMii
3JIEMEHTOB IJIABHBIX U TOOOYHBIX MOATPYII. DIEKTPOHHBIE CEMENCTBA 3JIEMEHTOB.

10. CBsi3b CBOMCTB XMMHYECKHUX 3JIEMEHTOB C €ro MOJOKEHUEM B MEPUOJUYECKON CUCTEME.
[lepynonnueckue W3MEHEHUSI CBOWCTB XMUMHUYECKUX OJJIEMEHTOB. ATOMHBIA  paauyc,
MOHM3ALIMOHHBIN ITOTEHLIMAJ, CPOJCTBO K 3JIEKTPOHY, 3JIEKTPOOTPULIATEIIbLHOCTb.

11. Xumnueckasi cBsizb. OCHOBHbBIE XapaKTEPUCTUKU CBSI3U: JUIMHA CBSI3U, SHEPrUs CBS3H,



BaJIeHTHBIN yroi. Tunbl xumuuyeckoit cBsi3u. KoBaneHTHas cBs3b. MexaHU3Mbl 0Opa30BaHUs
KOBAJICHTHOH CBSI3U: OOMEHHBIN U JOHOPHO-aKLUENTOPHBIN.

12. CsoiicTBa KOBAaJEHTHON CBA3U: MOJAPHOCTb, MOJSIPU3YEMOCTb, KpPaTHOCTb,
HACBIIIIAEMOCTh, HANpPABJICHHOCTh. BajeHTHOCTh 3jeMeHTOB. [MOpuau3anus aTOMHBIX
opOutarei u popMa MHOTOATOMHBIX YAaCTHII.

13. Honnas cBsa3b. CBolicTBa HMOHHOUW CBsi3u. CpaBHEHUE CBOMCTB COEIMHEHUN C
KOBAJICHTHBIM M MOHHBIM TUIIOM XMMMYECKOH CBSI3U. METalIM4ecKOl COCTOSTHUE BEIIECTBA.
Meramnndeckast CBsi3b. 30HHAsi Teopusi KpucTauioB. [IpuunMHa 371€KTPONPOBOAHOCTH
METaJLJIOB.

14. MexmonexkyisipHble B3aumozeicTBus (cunbl BaH- nep- Baanbca) u arperaTHble
COCTOsIHMS BewlecTtBa. Bomopoanble cBA3u. BiusHuME BOIOPONHOM CBSI3M HA CBOMCTBA
BEILIECTB.

15. DHepreTuka XMMHMUYECKHX MPOIIECCOB. BHYTpEHHSII SHEPrus M JSHTAJBIHS CUCTEMBI.
3akon I'ecca m cnenctBusi u3 Hero. Temnora u pabora. DHTAIBNUS OOpa3OBaHUS
XUMHUYECKUX COCAUHEHUN.

16. DOurponus. M3mMeHeHME BSHTpPONMM B pa3JIMUYHBIX IIpoueccax. OHeprus ['nbOca.
Nsmenenne mnoreHnuama [ubbOca W HampaBlIeHHME XUMHYECKHX mpoleccoB. Poib
SHTAJIBITUUHOTO U SHTPONMUIHOTO (PAKTOPOB B HAMPABIECHHOCTHU MPOLIECCOB.

17. Ckopocth xumuueckoil peakiuu. MaKTOpbl, BIMUSIONIME HA CKOPOCTh XMMHMUYECKOM
peaknuu. 3aKOoH JAeUcTByrOIMX Mmacc. KoHcTaHTa ckopoctu peakiuu. Biausaue daxtopa
ITIOBEPXHOCTU HA CKOPOCTh F'€TEPOT€HHOM peaKLy.

18. TemmoBble 3p¢HEeKTh XUMUUYECKUX peakKlHil. 3aBUCUMOCTh CKOPOCTH PpEaKIMH OT
temnepatypsl. [lpaBuino Baut- I'odda. Ilonstue o006 sHeprum axtuBauuu. BrusHue
KaTanu3zaTopa. MexaHu3M roMOT€HHOTO U FETEPOTEHHOTO KaTaau3a.

19. OOpatumble u HeoOpaTUMble XHUMHMUECKHME peakiuu. Hampasienwe peakumii u
xumuyeckoe paBHoBecue. KoHcraHTa paBHOBecusd. DakTOphl, BIMSIONIME HA CMEIIECHUE
XUMUYECKOTO paBHOBecUsl (KOHIIGHTpalMs, [aBJeHUE, TeMIepaTypa, KaTalu3aTop).
ITpunuun Jle [laTtenbe.

20. CocTaB M CTpOEHHE MOJIEKYJI BOJIBI. Acconmanus MOJIEKyI BoIbl. DU3NUeCKre CBONCTBA
BoJbl. AHoManuu (U3HMYECKUX CBOMCTB BOAbI. XUMUUYECKHE CBOWCTBAa BOJbl. Boma B
npupoae. [TpomsliiiieHHOe ¥ OMoOIOrMUecKoe 3HaueHue Bobl. [Ipodiaema uncToit BOJsI.

21. PacrBopwl. Kiaccuduxamus pacTBOpoB MO  arperaTHOMy COCTOSIHUIO U
JIMCTIEpCUOHHOCTU. MexaHu3M mpolecca pactBopeHus. ConbBaTHas teopusi MeHpemneesa.
TennoBeie 3¢ EeKTH PACTBOPEHUS BEIIECTB.

22. PacTBOpUMOCTH TBEpIbIX BemiecTB B Boje. KoadduimeHT pacrBopuMocTH U €ro
3aBUCUMOCTh ~ OT  TeMmmepaTypbl. HaceleHHble  pacTBOphl.  KpucTamioruaparsl.
KoHnuenrpauusi pacTtBopoB  (IpOLEHTHAs, MOJSIpHAsl, HOpMajibHasi, MOJISJIbHASA).
PacTtBopuMOCTb ra3oB. 3aBUCUMOCTbh PACTBOPUMOCTH I'a30B OT IABJIEHUS U TEMIIEPATYPHI.
23. CaoticTBa pa30aBICHHBIX PACTBOPOB HEIJIEKTPOIUTOB. 3akoHbl Payns u Bant-T'odda.
OcMoTHUECKOE 1aBJIEHUE.

24. Teopust ANEKTPOIUTHIECKON AUCCOIMAlNU. Jluccolanus BEIIeCTB C pa3IMUHbIM TUIIOM
XUMUYEeCKOU cBsi3U. CTeneHb 3JIEKTPOIUTUUECKON auccoumauuu. CuibHble U clabble
3eKTPOoUThl. DaKTOPBHI, BIUSIONINE HA CTETIEHb TUCCOLUALIUU.

25. duccoumnanus cnadbix 351ekTpoiauToB. KoHcranTa aucconmanuu. 3aKOH pa30aBlIeHHUS.
Kucnorel, OCHOBaHMSI M COJIM B CBET€ TEOPUM 3JIEKTPOJIUTUYECKON JUCCOLUALIMH.
[TpoTonuTHUuekas Teopusi KUCIOT U OCHOBAHUH.

26. DnexTpoiuTHYecKas Auccolanus Boabl. MoHHOE npousBeneHre Boabl. BogopoaHblil
nokasatennb. KucioTHbie 1 OCHOBHBIE (DYHKITUH BEIIIECTB.

27. PaBHOBecMe B HACBIIIEHHBIX pPACTBOPAX MAJIOPACTBOPUMBIX 3JEKTPOJIUTOB.
[TpousBenenune pacTBOPUMOCTH. YCIIOBUS 0Opa3oBaHUe M pacTBOpeHUs: ocajkoB. [IpaBuio
beprtonne.

28. I'mapomnus coneii. Kitaccudukamus cojieit o uX OTHOIIECHUIO K Bojie. VI3MeHeHre cpebl
pactBopa B pe3yabrate rugpoiusza. CTeneHb M KOHCTaHTa ruaponusa. PaxTopsl,
CMEUIAOIINe PABHOBECUE TUAPOIIN3A.

29. Ancop6uus. [Ipupona aacopOuroHHbIx cui. TemtoBoit addexT aacopOumu. YpaBHeHNE



O®peitnuxa u Jleurmiopa. XemocopOLusi.

30. Kommouanele pacTBOPbI, METO/IbI MOJIYUYEHUS, CBOMCTBA. YCTONYMBOCTDh U KOATYJISIUS
KOJUIOUJIHBIX cucTeM. CTyIHU U Ielu.

31. MexaHU3M OKHUCJICHHUS U BOCCTAHOBJICHUS. TUNMMYHbIE OKUCIUTEIN U BOCCTAHOBUTEIIHU.
Knaccuduxamnus OKHUCIIUTENIbHO-  BOCCTAHOBUTEIBHBIX MPOLIECCOB. VpaBHeHus
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKLIMI (METO/I 3JIEKTPOHHO-UOHHBIX YPABHEHUM).

32. TlonyuyeHue 3JIEKTPUYECKOTO TOKA IpU XMUMHUYECKUX peakuusx. [ ambBaHUYECKUI
aneMeHT. CTpoeHue TBOMHOTO 3JIEKTPUUECKOTO cliosi. BO3HMKHOBEHME CKauka MOTEHIHAata
Ha rpaHulIe METAJJI-PACTBOP.

33. BomoponHbiii 3ekTpoj cpaBHeHMs. CTaHAapTHbIE 3JIEKTPOJHBIE TMOTEHIIMAJIBI.
VpaBuenne HepHcTa. DIeKTpOXUMUYECKUN P HANPsKEHUN MeTasuioB. HampaBieHHOCTH
OKMCIIUTEIIBHO-BOCCTAHOBUTENBHBIX ITPOLIECCOB B pACTBOPAX.

34. Koppo3sust MeTa/uioB. Buaibl Koppo3uu. MeTo/1bl 321U ThI METAJJIOB OT KOPPO3UH.

35. DNeKTpOan3 Kak OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN Mpoliecc. DIEKTPOIU3 paciiaBoB
1 pacTBOPOB. 3aKOHBI 3ekTposau3a. [Ipumenenue.

36. KommiekcHbie coegumHenusi. OOpa3oBaHUME KOMIUIEKCHBIX coeanHeHuit. CTpoeHue
KOOPJMHAIIMOHHBIX COEAMHEHMI: KOMILJIEKCOOOpa3oBaTe, UX KOOPAMHAIIMOHHbBIE YHCIIA,
JIMTAH/Ibl, BHEIIIHSISI U BHYTPEHHSIsI KOOPJMHAIIMOHHAs chepa koMmiiekcoB. Homenkiarypa.

37. Ilpupona XMMHUYECKOW CBS3M B KOMIUIEKCHBIX COEIMHEHUSAX C MO3MIMH MeToAa
BaJICHTHBIX CBsi3el. [luccoruanus KOMIUIEKCHbIX coeanHeHuil. KoHCTaHTa HECTOWKOCTH U
YCTOMYUBOCTh KOMIUIEKCHBIX COCIUHEHUM.

38. Bomopon, nojoxeHue B MEPUOJUIYECKON CUCTEME, IJIEKTPOHHOE CTPOCHHE. XUMHUYeCKast
CBSI3b B MoJIeKyJie Boaopoaa. CrnocoObl MoyyeHus, XuMU4Yeckue 1 (pusnueckre CBOWCTBA.
[Tpumenenue.

39. l'anorensl. OO0I1Ias1 XapaKTEPUCTUKA ATOMOB 3JIEMEHTOB U MPOCTHIX BEIIECTB. MeToabl
noJryueHusi, puznueckre u XuMuueckue cBoiictsa. [IpuMenenue.

40. Kucnopona. Ilomyuenme, ¢usnueckue u xumudeckue cBoicTBa. Oxcuansl. O30H.
[TpumMenenue kucmoposa.

41. Cepa u ee coeguHeHus. BogopoaHble M KUCIOpOIHbIE coeauHeHus cepbl. CepHas
KHUCIIOTa U €€ COJIU.

42. A30T, HaxXOXJEHHE B NPUPOJE, METOAbl MoiydeHUs. Du3nMdyeckrne M XUMHUYECKHUE
cBoiictBa. Bomoponnbie coenuHeHus: azora. AMmuak. KuciaopoaHble coequHeHHUs a3oTa.
Oxcuppl a3ota. A30THAsi KUCIIOTA U €€ COJIU.

43. Meramnuyeckoe cocTosiHMe BemiecTBa. OOIMe CBONMCTBA U METOAbl MOJIYyYEHUS
MeTauIoB. IIOHSATHE O METAJIIMYECKUX CBOMCTBAX.

44. OOmmas xapakTepUCTHKA IETOYHbIX MeTau1oB. CrocoObl mojyuyeHus, ¢pusndeckue u
Xxumuyeckue cBorctpa. [Ipumenenue.

45. OOmas xapakTepUCTHKA IIETOYHO3EMENbHbIX MeTauioB. (CnocoObl MONMy4YeHus,
dusnueckue 1 xumudeckue ceorctea. [Ipumenennue.

46. Amomunuii. dusznueckme W xuMuueckue cBorctBa. Ilomyuenme. IlpumeHeHue
AJIFOMUHUSI U €T0 CIUIABOB.

47. O0mas xapaKTepUCTUKA METAJUIOB MOOOYHBIX oArpyIi. [TomoxeHue B nepuogndeckon
CUCTEME U OCOOEHHOCTH 3JIEKTPOHHOrO cTpoeHus. CKIOHHOCTh d- 3JIEeMEHTOB K
KOMIUIEKCOOOpa30BaHNI0. XapaKTePUCTUKA MEIU, IIMHKA, XpOMa, MapraHIiia, JKele3a.

9. YYEBHO- METOANMYECKOE U NTHOOPMALIMOHHOE OBECIIEYHEHUE
YUYEBHOTI O INIPEJIMETA

a) JuTepatypa
l. Mudraxosa, H. III. Obmas u HeopraHuueckas xumwus : ydeOHoe mocoome/ H. III.
Mudraxosa, T. I1. IlerpoBa. — Kazanp : KazaHckuii HallMOHAJBHBIN UCCIIEIOBATETBCKUI
TexHojoruueckui yuusepcutetT, 2017. — 408 c. — ISBN 978-5-7882-2174-8. — Tekcr :
anexkTpoHHsIl // Lludgposoit oopazoBatenbHbiit pecypc IPR SMART : [caiiT]. — URL: https://
www.iprbookshop.ru/80237.html (mara oOGpamenus: 26.03.2024). — Pexum poctyma: s
ABTOPU3UD. OJIb30BATEIEN
2.Cracp, H. ®. CnpaBouHMK 1O 0OIIIel U HEOPTaHUYECKOW XuMHHM : yuebHoe nmocobue / H.



®. Cracb. — Tomck : Tomckuil nonurexHuyeckuid ynuepcutet, 2014. — 93 c¢. — Tekcr:
anexTpouHsIit // Hudposoit oopazoBatenbHbIil pecypc IPR SMART : [caiit]. — URL: https://
www.iprbookshop.ru/34718.html (mara obpamenus: 26.03.2024). — Pexxum mocryma: s
ABTOPH3UP. TOJIb30BaTEIICH
3. Xumus: c0. yueb.- MeToA. MarepuaiaoB [ HampasieHus noarotoBku 20.03.01
"Texnocdepnas 6ezonacHocts" / AMI'Y, UDD; coct. T.A. Poguna. — brnarosemenck: 13a-
Bo Amyp.roc. yH-Ta, 2017. — 108 c. Pexxum poctyma: http://irbis.amursu.ru/ DigitalLibrary/
AmurSU_Edition/9814.pdf
0) mporpamMmMHoe obecrieueHne 1 MHTepHeT-pecypchbl

Ne HaumeHnoBanue Onucanue
1 [ LibreOffice becninatHoe pacnpoctpanenue no nunieHsun GNU LGPL
https://ru.libreoffice.org/about-us/license/
2 | http:// DnexkTpoHHO-O0mbanoTeuHas cucreMa IPR books — HayuHo-
www.iprbookshop.ru/ 00pa3oBaTeNbHBIN pecypc IS pelieHus 3aaa4d oOyueHus B

Poccun u 3a pybexxom. YHukanbHas miarpopma SbC IPR
books  oObeamHsieT  HOBeWmMe  UHPOPMAIMOHHBIC
TEXHOJOTHMM U YUYEOHYIO JIMIICH3UOHHYIO JHUTEePaTypy.
Koutenr OBC IPR books oTBeuaer tpeboBaHUSIM
cTaHaapToB BbIciied 1Kok, CI1O, MOMOTHUTENBHOTO U
IUCTaHIMOHHOTO oOpaszoBanusi. OBC IPR books B
MTOJTHOM obbpeMe COOTBETCTBYET TpeOOBAHUSIM
3akoHoAaTenbcTBa PD B chepe obpazoBanus

3 | http:// DOnexkTpoHHas OubnuoTeyHass cucrema «lM3maTenbcTBa

www.e.lanbook.com Jlanp», TemMaTHMYeCKHWE TIaKeThl: MaTeMaTuka, (Qu3nka,
WH)XKEHEPHO-TEXHUYECKUE HAYKU, XUMUS

4 |9bC «KoncynpTanT | MHOTONIPOGUIBHBIN 00pa3oBaTEIbHBIN pecypc

CTyJCHTa» http:// | "Koncynerant  cryaeHTa"  SBISETCS  DJIEKTPOHHOM

www.studentlibrary.ru/ | 6ubmmoreunoir cucremoit (OBC), mpenocraBisIONICH
JOCTyn 4epe3 ceTb VIHTepHeT K yuyeOHOW JuTepaType Hu
JONIOJIHUTENIbHBIM ~ MaTepuajaM, HPUOOPETEeHHbIM Ha
OCHOBAHUU MPSIMBIX JOTOBOPOB C IPaBoOOIaJaATEISIMU.
[ToTHOCTBIO COOTBETCTBYET TpeOOBAHMIM (eepaTbHbIX
TOCYTapCTBEHHBIX 00Pa30BATEIBHBIX CTAHIAPTOB TPETHETO
nokonenuss (PI'OC BIIO 3+) K KOMIUICKTOBAHUIO
OubIMoTeK, B TOM UHCJIE OJIEKTPOHHBIX, B YacCTU
dbopmupoBanusi (HOHAOB OCHOBHOH U JOMOJHHUTEIBbHOU
nutepatypsl, ;s CI1O, BITO u aciupaHTypshl.

B) mpoeccoHalIbHbIe 0a3bl TAHHBIX U UHPOPMAIIMOHHBIE CIPABOYHbBIE CHCTEMbI

Ne HaunmenoBanue Omnucanue

1 | «Koncynprant Ilmocy»: | KomnberorepHas cnpaBouHas npasoBas cuctema B Poccun.
KOJICKCHI, 3aKOHBI, | PeannzoBaHbl Bce COBPEMEHHBIE BO3MOXHOCTHU JIJISI TOUCKA
yKa3pl, IOCTAaHOBJIEHUS | 1 pabOTHI C MPaBOBOIl HHPOpMaLUeit

IIpaButenscTBa PO

2 | http://window.edu.ru/ Nudopmanmonnass cucrema «EamHOE OKHO JOCTyIna K
00pa3oBaTEIbHBIM pecypcam» COACPKHUT IIEKTPOHHEIC
BepCUM YYEOHBIX MAaTepHaJIOB M3 OUOIMOTEK BY30B
pasIuYHbIX peruoHoB Poccum, HaydHas M METOIUYECKas
JUTEepaTypa

3 | ChemSynthesis ChemSynthesis 0a3a TaHHBIX O XMMHUYECKHUX BEIIECTBAX.
CoIep>KUT CCHUIKM Ha BEIECTBA, X CUHTE3 U (PU3UUYECKUE
cBoiicTBa. B mocryrme 6omee yem 40000 coenuHeHuit u 6oee




45000 ccrUTOK CUHTE3a

4 | Google Scholar ITouckoBasi cucreMa MO TIOJHBIM TEKCTAM HAYYHBIX
myOnmuKanuii Bcex opMaToB U JUCITUTUIMH

5 | http://xumuk.ru ONEeKTpOHHAasd CUCTEMA, COJepKamas  KIIACCUYECKUE
YUECOHUKH o HEOPTaHUYECKO, OPTaHUYECKO,

(¢bu3uyeckon, KOJUIOUJHOM U OHOJIOTMYECKOM XHUMHH,
AHATTUTUYECKOW XUMHHM M MeTOoAaM (PU3MKO- XUMUUECKOTO
aHanmuza. MMeercs Xumudeckasi SHIUKIONEAUS W (Hopym
XHUMUKOB.

10. MATEPUAJIIBHO- TEXHHWYECKOE OBECIIEYEHUE YYEBHOI'O
INNPEIMETA
3aHATUS 1O  JUCHUIUIMHE  MPOBOASTCS B CHCIUAJIM3UPOBAHHBIX  ITOMEIICHUSX,
MPEICTABIISIONINX COO0M yueOHbIE ayAUTOPUU ISl TPOBEICHUS 3aHATUM JIEKIIMOHHOTO TUIIA,
CPYNIIOBBIX U WHJIUBUIYAJbHBIX KOHCYJIbTALIMM, TEKYIIETO KOHTPOJS M MPOMEXYTOUHOMH
arrecranuu. [ns mnpoBeneHUs] JIEKIMOHHBIX M MPAKTUUYECKUX 3aHSATUH HCIOJIB3YeTCs
ayAUTOPHS, OCHAIIIEHHAS TPE3eHTALlMOHHON MYJIbTUMEIUMHON TEXHUKOU (ITPOEKTOP, IKPaH,
HOYTOYK). [Jisi mpoBefeHUsi TaOOpATOPHBIX 3aHITHUN HCIIONB3YETCs CIelHaIu3upoBaHHAS
J1abopaTopUsi HEOPraHMYECKON XMMUU C COOTBETCTBYIOIIUM OOOpPYAOBaHUEM, MaTepUaIaMU
U peakTuBamMu. Bce mnomemnieHus, B KOTOPBIX MPOBOJSTCA 3aHATUS, COOTBETCTBYIOT
JIEACTBYIOIIUM CAHUTAPHBIM U ITPOTHUBOMOKAPHBIM MTPABUIIAM U HOPMaM.
Kaxnpiit  obOywaronuiics oOecrieueH HMHAMBUIYAJIbHBIM JOCTYIIOM K  3JIEKTPOHHO-
OMOJIMOTEYHBIM CUCTEMAM M K 3JIEKTPOHHON 00pa30BaTEIbHON CETH YHUBEPCUTETA.
CamocrosiTennbHass pabora 0OyYaIOIIMXCS OCYIIECTBIISICTCS B MOMEIICHUSX, OCHAIIEHHBIX
KOMITBIOTEPHOM TEXHUKOM C BO3MOXXHOCTBIO TTOJKIIIOYEHUs K ceTH Internet u obecrieueHuemM
JIOCTyTa K 3JIEKTPOHHON 00pa30BaTEIbHOM CETH YHUBEPCUTETA.



IMPUJIOXKEHUE K PABOYEI ITPOTPAMME

B cooTBeTCTBUU ¢ yUeOHBIM IIJIAHOM IS 3A0UHOM (hOPMBI 00yUEHHS TTPETyCMOTPEHO

DK3aMeH

Jlexnun

[TpakTrueckue 3aHATHS

JlaGopaTopHbIie pabOTHI

HNKP

CamocrosiTenbHas paboTa

1 cem,

8.0

0.0

6.0

0.0

121.0

9.0 akaj. yaca

(akan.
(akam.
(akam.
(akan.

(akam.

yaca)
yaca)
yaca)
yaca)

gaca)

OO6mmas TpyI0eMKOCTh yueOHoTo npeameTta coctapiseT 144.0 (akan. gaca), 4.00 (3.e.)

CTPYKTYPA JHCLIAILINHBI

No
i/

Tema (pazmein)
yueOHOTO
npeaMeTa,
KypcoBast

paboTta
(IpoexT),
MIPOMEXKYTOUHAS
aTTecTanus

C

T H o0 o0 o

Busibl KOHTaKTHOH paboOTHI U
TPYIOEMKOCTH (B aKaJeMHUICSCKIX

yacax)

JI

113

JIP | UKP

KTO

KO3

Kontpon
b (B
aKaJgeMu
YEeCKUX
yacax)

Camocros
TeabHas
pabora (B
aKaJIeMu4
€CKHUX
yacax)

Dopmbl
TEKYIETO
KOHTPOJIS

ycIieBaeMOCTH

AMY,
OCHOBHBIE
XUMMHYECKUE
MMOHATHS 1
3aKOHBI,
KiaccuuKaIus
U HOMEHKJIaTypa
HEOPTaHUYECKHUX
COEAUHEHUM

13

TECT

CrpoeHue
aToma,
MEPUOANYECKUN
3aKOH U
XMMHYECKas
CBSI3b

14

TECT,
KOHTPOJIbHAS
paboTta

Xumuueckas
TepMOJIMHAMMKA
U KUHETHKA

14

TecT, 3aluTa
JIP

PactBopsl, TO/]

14

TECT, 3alUTa
JIP

IToBepXxHOCTHBIE
SABJICHUS U
aJicoponus

13

TECT

OBPu
3IIEKTPOXUMUYEC
KM€ TIPOLIECCHI

14

TECT, 3alUTa
JIP

Koopaunanmonn
b€ COETMHEHUS

13

TECT

HemeTanaer

13

TECT

Mertaninsl

13

TECT

10

OK3aMeH

0.3

8.7

Hroro

8.0

0.0

6.0 | 0.0

0.0

0.3

8.7

121.0




CAMOCTOSATEJIBHAS PABOTA

Ne | HaumeHnoBaHue TemMbl Coneprxanue Tembl (paszena) TpynoemkocTh
/11 (paznena) B
AKaJEeMUYECKUX
yacax
1 AMY, OCHOBHBIE | IOJATOTOBKA K TECTUPOBAHUIO 13
XUMUYECKUE TTOHSITUS U
3aKOHBI,
Knaccuukamus u
HOMEHKJIATypa
HEOPTraHUYECKUX
COEMHEHNIN
2 Crpoenne aToMa, | MOATOTOBKA K TECTUPOBAHUIO, KOHTPOJIbHOM | 14
MEPUOUYECKUN 3aKOH | paboTe
1 XMMHUYECKasi CBS3b
3 XuMnueckas IIOATOTOBKA K TECTUPOBaHMUIO, | 14
TepMOAUHAMHKA 1 | mTabopaTopHoii paboTe
KUHETHKA
4 PactBopsl, TO/] IIOATOTOBKA K TeCTUpPOBaHMUIO, | 14
nabopaTopHol paboTe
5 IToBepxHOCTHBIE MOJTOTOBKA K TECTUPOBAHUIO 13
SIBJICHUS U aJICOPOLIMS
6 OBP U | HOArOTOBKA K TECTUPOBaHMUIO, | 14
ANEKTPOXUMUUECKHE nabopaTopHOl paboTe
MPOLIECCHI
7 Koopaunanuonssie IIOATOTOBKA K TECTUPOBAHUIO 13
COEMHEHUS
Hewmeramnbr MOJATOTOBKA K TECTUPOBAHUIO 13
Mertamisl IIOATOTOBKA K TECTUPOBAHUIO 13




