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

YTBEPXJIAIO
[TpopexTop no yueOHOM 1 HAyYHOU
paboTte
Jleiida A.B. Jleiida
« 1» ceHrabps 2023 1.
PABOYA I[TPOTPAMMA
«XHUMMHUA»

CnenuanbHocts 24.05.01 ITpoekTupoBaHue, TpOU3BOACTBO U IKCIUTyaTALMsl PAKET U PAKETHO-
KOCMHMYECKHX KOMIUIEKCOB

Crenuanuzaius o0pa3oBaTeIbHON MPOTPaMMBbI — DKCILTyaTaIMsI CTAPTOBBIX M TEXHUYECKUX
KOMIUIEKCOB M CUCTEM KHU3HEOOecreueHus

KBanuduxamus Beimyckarka — MHxeHep
I'og Ha6opa — 2023

®opma 006yueHus — OuyHas

Kypc 1 Cemectp |
DOx3ameH 1 cem

OOmmas TpynoeMkocTs gucuuruinHbl 144.0 (akagem. gac), 4.00 (3.e)

CocraButens C.A. JIeckoBa, IOLIEHT, KaH/I. XMM. HAyK
NnxenepHo-puznueckuii pakyabTeT

Kadenpa xumun 1 XuMU4eCcKoi TEXHOTOTUHI

2023



Pabouas mporpamma cocrtaBiieHa Ha oOcHOBaHUM DeAepalIbHOTO T'OCYAAPCTBEHHOTO
obpaszoBatenbHOoro crangapra BO mis  cneumansHoctH  24.05.01  IlpoexTupoBanue,
MPOU3BOJCTBO U  JKCIUIyaTalMs PaKeT U  PAKETHO- KOCMUYECKMX KOMIUIEKCOB,
YTBEP)KIAEHHOTO IpUKa3oM MuHHCTEpCTBA HaykKM U BbIcuiero obpaszoBaHus Poccuiickoii
®enepaunn ot 12.08.20 Ne 964

Pabouas mporpamma oOCykaeHa Ha 3aceqaHuU KaQeaphl XUMUU U XUMHYECKOU TEXHOJIOTHH

01.09.2023 r. , TpoTokoJ Ne 1
3aBeayronmii kadeapoi I'yxenb IO.A. I'yxens

COTI'JTACOBAHO COI'JTACOBAHO
Y4eOHO-METOTMUECKOE YITpaBIICHUE Brimyckaromas kadenpa

YankunHa H.A. Yankuna ConoBbeB B.B. ConoBbeB

« I» ceHTab6ps 2023 r. « 1» ceHTab6ps 2023 r.
COTI'JTACOBAHO COI'JTACOBAHO
Hayunas 6ubnmoreka LlenTp mmdpoBoii TpanchopMauu u

TEXHUYECKOTO O0ECTIeUeHHS
ITeTpoBuu O.B. IleTrpoBuu Tonocenuyk A.A. Tonoceiiuyk

« 1» ceHrsa0ps 2023 . « 1» centsabps 2023 .




1. HEJIN U 3AZIAYN OCBOEHUA INCHUITIIMHBI
Leanb aucuMIIMHBI
@OpMHUPOBAHUE Y CTYAEHTOB LIEJIOCTHOI'O €CTECTBEHHOHAYYHOTO MUPOBO33PEHUS, PA3BUTHE
XMMHYECKOTO MBIIIJIEHUSI, HEOOXOAMMOTrO MpHU pelIeHnU (PU3UKO- XMMUYECKUX IpOOJIeM B
nporiecce mpodeccHoHaTbHON 1eITeTbHOCTH.
3anaum JUCHUILIMHBI:
*  W3ydeHHe OCHOBHBIX XMMUYECKUX SIBJICHUI;
* oBnaneHue GyHIAMEHTAIbHBIMU MOHATUSMU, 3aKOHAMU U TEOPUSIMU XUMUH, YIIIyOJIeHHe
U CUCTEMATU3ALUA XUMUYECKUX 3HAHUM;
*  OBJaJeHNE METOAAMHU U IIPUEMaMU PEIIeHUsI KOHKPETHBIX 3a/1a4 U3 pa3IuIHbIX o0acTei
XUMUU;
* (opMUpOBaHNE HABBIKOB ITPOBEACHUS XUMUYECKOTO IKCIIEPUMEHTA;
*  (opMmHupoBaHHE CHOCOOHOCTH HCHOJBb30BATh XWMMUECKHWE 3HAHUS ISl PELICHUS
MPUKIIAIHBIX 3a7a4 y4eOHO! U TpodecCuOHATIbHOM NEATEIbHOCTI
2. MECTO JNCIIUIIVIMHBI B CTPYKTYPE OII BO
HucruruinHa « XUMUsD» BXOAUT B 0053aTENbHYIO YacTh 00pa3oBaTeabHON nmporpamMmbl. OHa
TECHO B3aMMOCBSI3aHA C JPYTMMU €CTECTBEHHOHAYUHBIMU JMCUUIUIMHAMM: (DU3UKOMH,
9KOJIOTHeH; MaTeMaTUKONH. XUMUYECKHE 3HAHUSI HEOOXOIUMBI JIJISl ITOCIIEAYIOIIEro N3YYEeHUs
muctuiuine - «Martepuanosenenue», «Tepmomnnammuka u  Ttemonepenada». HM3ydeHwue
JUCUUIUIMHBI 0a3UPYETCsl HA IIKOJIbHBIX 3HAHUSIX XUMUHU.

3. KOMIIETEHLU OBYYAIOLIIEI'OCA, ®OPMUPYEMBIE B PE3VYJIbTATE
OCBOEHUA INCHUTUINHBI U UTHAUKATOPBI UX JOCTUXKXEHUA

3.1 O6mmenpodeccnoHaIbHbIE KOMIIETEHIIMU U UHINKATOPBI UX JOCTHKCHHS

Kon u HanMeHoBaHue | Kom W HamMeHOBaHME WHIWMKATOpa JIOCTHIKCHHS
o01enpodecCHOHATLHOM o01enpodecCHOHaATbHOM KOMITETCHITHT

KOMITETEHIINH

OIIK-1. Cnocoben mnpumensats | M/1-1 OTTK-1

€CTeCTBEHHOHAYYHbIC U | 3HaTh: TEOpUIO W OCHOBHBIE 3aKOHBI B 00JacTH
OOIICMH)XCHEPHBIC 3HAHMS, | ECTECTBEHHO-HAYYHBIX U OOIICHH)KCHEPHBIX TUCIIUTLIHH.
METO/IbI matematuueckoro | UJ1-2 OITK-1

aHalM3a W MOJIEIMPOBAHUS, | YMETh:

TEOPETHUECKOTO U |— TPUMEHATh METOAbl MAaTEeMAaTHYECKOTO aHalu3a |
9KCIIEPUMEHTAIIBHOTO MOJICITMIPOBAHUS B MPO(PECCHOHATBHON ACATETbHO-CTH;

HCCIIeTOBAHUS B|-— MIPUMEHSITh METO/TbI TEOPETUUECKOTO "
npodeccnoHaTBbHON 9KCIIEPUMEHTATIBHOTO HCCIIeTOBAHUS B
JESITEIIBHOCTH npodeCcCHOHATBHON ACSITETBHOCTH.

4. CTPYKTYPA JNCHUITINHBI

OOmmas TpyI0eMKOCTh AUCUMIUINHBI cocTaBisgeT 4.00 3aueTHbIX eauHUIbI, 144.0 akageMUUecKux
JacoB.

1 — Ne mi/mm

2 — Tema (pa3aen) AUCHUILUTMHBL, KypcoBasi paboTa (IMPOeKT), MPOMEXyTOUHAS aTTeCTaIUs
3 — Cemectp

4 — Buapl KOHTAKTHON PabOThI M TPYIOEMKOCTD (B aKaJIEMUYECKHX Yacax)

4.1 - JI (JIexuum)

4.2 — Jlexuuu B BUJI€ TPAKTUUECKON MOATOTOBKHU

4.3 — 13 (ITpakTUuecKkue 3aHITH)

44— HpaKTI/I‘-ICCKI/Ie 3aHATHA B BUC HpaKTI/I‘ICCKOfI IIOATrOTOBKH



4.5 — JIP (JlabopaTopHbIie paOOTHI)

4.6 — JIabopaTopHbie pabOTHI B BUIE MPAKTUYECKON MOATOTOBKH

4.7 — UKP (Muas xoHTaKkTHast pabora)

4.8 — KTO (KoHTpoJIb TEOPETUUECKOTO OOYyUCHMS)

4.9 — KO (KoHTpoJib Ha 3K3aMEHE)

5 — KoHTpob (B aKkaIeMUYECKUX Yacax)

6 — CaMocTtosTenbpHas paboTa (B akaJIeMHUYECKUX Jacax)

7 — @OpMBI TEKYLIErO KOHTPOJIS YCIIEBAEMOCTH

1 2 3 4 5 6 7
4114214344 |45(46|4.7]148]49
1 AMY, 1 (2 4 10 tect, /13,
OCHOBHEIC KOHCIIEKT
XUMUYECKHE
MOHSITUS U
3aKOHBI,
KJTaccuukanms
u
HOMEHKJIaTypa
HEOPTaHUIECKUX
COEMHEHUN
2 CtpoeHue 1 |4 4 12 TECT,
aToMma, cobecenoBaHU
MEePUOIUYECKUI e
3aKOH U
XUMUYeCKast
CBSI3b
3 Xumuaeckast 1 |4 4 4 12 tect, 13,
TEPMOANHAMUKA MPOBEPOUHAS
U KMHETHKAa pabora
4 PacrtBopsI. 1 |4 8 12 tect, U3,
Teopus MIpOBEepOYHAS
ANEKTPOIUTHYIEC pabora
KoM
JIUCCOIAIIUT
5 OxucnutenpHo- (1 |4 4 4 12 tect, U3,
BOCCTAHOBHTEIb MPOBEPOTHAS
HBIE PEaKIUu. pabora
DNeKTpoxXuMuye
CKH€ MPOIECCHI
6 Ok3ameH 0.3 |35.7
Hroro 18.0 16.0 16.0 0.0[0.0(03]| 357 | 58.0
5. COAEP KAHME JUCLHHAUIIIMHBI
5.1. Jlekuuu
Ne ni/ HaumMeHnoBaHue TeMbl Coneprxanue TeMbl (paszena)
n (pa3znena)
1 AMY, ocHOBHbIE | [ToHsiTME O MaTepum, BHIBI MAaTepuU. XHUMUYECKAs

XMMHYECKHE  TOHATHS U | popMa ABHKEHHMS MATEpUU, XUMUYECKOE BEIIECTBO.
3aKkoHbl, kinaccuduxkauus u | [Ipenmer xumuu. YpOBHM OpraHu3alluy BeLIECTBA,
HOMEHKJIATypa u3ydyaemble XUMHEH: aTOMBHI, MOJIEKYJIBI,
HEOPraHUYeCKuX KOHAEHCUPOBAaHHbIE CcHCTeMbl. (OCHOBOMOJIOKHUKU
COEOVMHEHUN xumuueckon Hayku: M.B. Jlomonocos, [I.H.




Menpaenee, A.M. BytinepoB. MecTo XuMu# B CUCTEME
€CTECTBEHHBIX HayK. BO3HUKHOBEHME U pa3BUTHE
ATOMHO- MOJIeKyJIsipHOro yuenusi. Pabotrst M.B.
JlomoHOCOBA. 3aKOH COXpaHEHUsI MacChl U 3HEPTUU U
€ro 3Ha4eHHE B XUMHUU. 3aKOHBI ITOCTOSIHCTBA COCTABA,
KpPaTHBIX  OTHOIIEHHH, OOBEMHBIX  OTHOIIECHUM.
XUMUYECKUM SKBUBAJIEHT. 3aKOH 93KBHUBAJIEHTOB.
3akoH ABOTajgpo W BBIBOAL W3 Hero. (OCHOBHBIC
MOJIOKEHUSI ATOMHO-MOJIEKYJISIPHOU TeOpUU. ATOMBI U
MOJIEKYJIBI.

OTHOCHUTENIbHBIE ATOMHBIE U MOJIEKYJISIPHbIE MAacCChI.
Yucno ABoragpo. Monp — eguHUIIA KOJHUYECTBA
BelecTBa. MoJssipHass Macca U MOJISIPHBIM OOBbEM.
I[lonarue o xumuuyeckoM anemeHTe. IIpocTeie
BemecTBa. Asorponus. CIOXHBIE BeIIECTBA Kak
(bopma cCyllleCTBOBAHMSI 3JIEMEHTOB B COCIMHEHUSIX.
HowmeHnkatypasbie Ipasuia HNIOITAK
HeopraHnveckux BemiecTB. Kiaccudukaims mpocThix
BemectB. Kiaccudukanus CIOXKHBIX BEIIECTB 10
coctaBy. buHapHble coequHEHUs, UX HOMEHKJIATYpa.
TpexaneMeHTHbIE COEIMHEHUSI. IM'uapoxcup.
Kucnoter. Comu. Knaccudukamus CIIOKHBIX BEIIECTB
o (hYHKIIMOHAJTBHBIM MpU3HAKAM. Oxcubl
cosieoOpa3yrolme u HecojaeoOpasyronue. KucnoTHele,
ocHOBHbIe U aMdoTepHbie oxcuabl. Homenkmatypa
okcusioB. OcHoBanusg. OAHO- M MHOTOKHMCIIOTHBIE
ocHoBaHus. Illemoun. HomeHknatypa OCHOBaHMI.
KucnoTsl: 6ecKuCIOpOIHbIE U KUCIOPOACOAECPIKALIME.
OnHO- 1 MHOTOOCHOBHBIE KHCIIOTHI. HoMeHkiatypa
kucnor. Conu:  cpeaHHe, KHUCIble, OCHOBHBIE.
Howmenxkiatypa conen.

Ctpoenue
MEPUOIUYECKUIN
XUMHUYecKas CBS3b

aToMma,

3aKOH

u

DKCHepUMEeHTAIbHOE 00OCHOBAHME MTPEICTABICHUI 00
aToMe Kak CIIO)KHOU cucteMe. OTKpBITUE 3JIEKTPOHA.
PamnoaktuBHocts. Mogens atoma Tomcona. OnbITEI
Pesepdopna o paccessHuto a-gactun. Mogenb atoma
Pesepdopna, ee mocromHCTBA M HENOCTATKHU.
KsantoBass Teopuss Ilmanka. KopnyckynspHo-
BOJIHOBOHM Jyanu3M usiyueHusi. YpaBHeHue [lnanka.
O0Bscuenune ¢ortodrdpdekra DiHIITEHHOM. DOTOHHI.
Teopuss atoma Bogopona mno bopy. OObscHeHue
CIIEKTpa aToMa BOAOpOJA. Buyrpennue
IIPOTUBOPEUYUsl TEOpUM aToMa Bojxopoxa no bopy.
[TonbITKM UX ycTpaHeHus. KopnyckyaspHO-BOJIHOBOM
nyannsM  vactul. Bomusr [le bpoina. [Ipuanun
HeonpeaeneHHoctn — leiizenbOepra.  Ilonsatue o
BOJIHOBOM ypaBHeHun Ilpenunrepa. KsaHTOBO-
MeXaHUYecKasi MoJieJib aToMa. KBaHTOBBIE UMCIa Kak
rnapaMeTpbl, ONpPEAEIISIIOIINe COCTOSTHUE IJIEKTPOHA B
aToMe. I'maBHoe, opOUTAIBHOE, MarHuTHOE
KBAHTOBBIE uucla, ux pusnyeckuit cmpica. [lonsiTue
00 DOJeKTpOHHOM oOOjake. ATOMHBIE OpPOUTAIIH.
OcHOBHOE U BO30YXIEHHOE COCTOsSIHUE. Bua aTOMHBIX
s-, p-, d- u f- opburaneit. CoOCTBEHHBII YIIIOBOU U
MArHUTHBIA MOMEHTBI JIEKTPOHA (CIIUH) U CIUHOBOE




KBAaHTOBOE 4YHMCIIO. MHOTO3JIEKTPOHHBIE  ATOMBI.
XapaxkTepucTuueckue PEHTIEeHOBCKHUE CHEKTPBI
aToMOB. 3akoH Mosnu. 3apsabl snep aTOMOB.
[TpyHUMOBl  3amlOJHEHUs OpOuUTaNel B  aToMmax:
NPUHUIUI HauMeHbIed sHepruu, npuHuun Ilaymu,
npaBuino ['yama. Tlopsiiox 3amojiHEHHsI aTOMHBIX
opouraneii. ITpaBuna KiieukoBCKOro. DIEKTPOHHBIE
¢dbopmynbl. CuMBonuueckass U rpadudeckas (HOpMbI
3aIUCH  JJIEKTPOHHBIX  Gopmyn.  Anpo  Kak
JUHAMUYECKAS CHCTEMa IIPOTOHOB W HEHTPOHOB.
M3otormsbl. S nepHblie peakuum. ITpumenenue
PaJIMOAKTUBHBIX HM30TONOB B  MPOMBIIIJIEHHOCTH.
CBolicTBa M30JIMPOBAHHBIX ATOMOB: aTOMHBII paauyc,
SHEpPrusi HMOHU3aLUM, CPOACTBO K  3JIEKTPOHY,
ANEKTPOOTPHUIATEIIBHOCTD.

OtkpbITHE MEPUOTUYECKOTO 3aKOHa ..
MenneneeBbiM. TIpUHIUMIT OCTPOEHUS E€CTECTBEHHOMU
CUCTEMBI 3JIEMEHTOB. DKCIIepUMEHTAaIbHOE
MOJITBEPKIAECHUE TeopeTuueckux npenackazanun ..
MenneneeBa. CoBpeMeHHas (hopmynupoBKa
MEPUOUYECKOTr0 3aKOHA. CBS3b MOJOKEHUS 3JIEMEHTA
B MEPUOINYECKON CUCTEME C 3JIEKTPOHHBIM CTPOECHUEM
ero aToMma. Ocobennoctu IIEKTPOHHBIX
KOH(pUrypaluii aTOMOB JJIEMEHTOB TJIABHBIX W
MOOOYHBIX MOArPYMM. JIEKTPOHHBIE CeMeicTBa
aneMeHTOB. CBsi3b CBOWCTB 3JIEMEHTAa C  €ro
MOJIOKEHUEM B TMEPUOJNYECKON cucteMe. M3meHenue
BEJIMYMH PaJuyCcOB, SHEPIUi MOHU3ALUM, CPOJACTBA K
INEKTPOHY U DJJIEKTPOOTPUIIATETIBHOCTH aTOMOB C
pocToM 3apsiioB ux saep. [lepnoAnYHOCTh U3MEHEHUS
CBOMCTB 3JIEMEHTOB KaK IMPOSIBJIEHUE NMEPUOIUUYHOCTU
U3MEHEHUS OJJICKTPOHHBIX KOH(PUTYpAIlUid aTOMOB.
3HayeHue NePUOANYECKOTO 3aKOHA.

[Tpupona XUMUYECKUX CBsI3eH. OcHoOBHBIE
XapAKTEPUCTUKU CBSI3U: JJIMHA, 3HEprusi. OCHOBHBIE
TUIIBIl XUMUYECKOW CBA3U. KoOBaJIeHTHasi CBSI3b.
OOpa3zoBaHMe U CBOWCTBA KOBAJIEHTHBIX CBSI3EH:
HaIpaBJICHHOCTb, HACBIIIAEMOCTb, KpPaTHOCTb,
MOJIIPHOCTh, TOJISIPU3YEMOCTh. BalleHTHBIN  yroul.
['mbpunusanus aToMHBIX opbOutaned u  Qopma
MHOTOATOMHBIX 4YacTull. Tumbl rubpuauzanuu (sp,
sp2, sp3). CBolicTBa BeIIECTB C KOBAJIEHTHBIM THIIOM
XUMUYECKONW CBSI3M. ATOMHBIE U  MOJICKYJISIDHBIC
KPUCTAJUIMYECKUE PELIETKHU, TUIIbI, cTpoeHue. MonHas
cBs3b. CBoicTBa MOHHOM CBA3U. O0IaCTh MPUMEHEHUS
UOHHOM Moaenu. MMoOHHbIE KPUCTAIUIMYECKUE PEIIETKH.
IMongpuzauuss u noJgpu3yroliee JIEHCTBUE HOHOB.
Bonopomnas CBSI3b. MexMoeKyIsipHbIe u
BHYTPUMOJIEKYJISIPHbIE BOAOPOAHBIE CBSI3U. BiusHue
BOJAOPOJAHOM CBSI3U Ha CBOICTBa BEIIECTB.
Merannuyeckass cBs3b. OCOOEHHOCTH 3JIEKTPOHHOIO
CTPOEHHUSI 3JIEMEHTOB, CIIOCOOHBIX K OOpa30BaHUIO
METAJUTMYECKOMN CBSI3U. MexMoleKyspHbIe
B3aumoeicTBus. OpHUeHTAUUOHHOE, WHIYKIMOHHOE,




AUCIICPCHUOHHOC B3aUMOACHUCTBUSI.

XuMuueckas
TEPMOJIMHAMMUKA U KUHETUKA

TermoBble 3G (EKTHl XUMHYECKUX peakiuii. TermmoTsr
00pa3oBaHUs XUMUYECKUX coequHeHui. 3akoH [ecca.
HN3menenue BHYTPEHHEN JHEpPIruu CUCTEMBI.
Ountanemus. Ilonsgtue o006 sHTpormmu. WM3ob6apHo-
M30TepMUYecKUil noteHuan (3Heprus ['mdoca). Pons
SHTAJBIIUMHOTO ¥  OHTPONMUUHOTO (PAKTOPOB B
HAIpaBJIICHHOCTH  MPOILIECCOB  IMPH  PA3IUYHBIX
YCIIOBUSIX. CTaHIAPTHBIE 3HAYEHUS
TEPMOJIMHAMUYECKUX TTAPAMETPOB.

CkopocTh XUMUYECKUX peakiuid. Ee xomuuecTBeHHOE
BbIpakeHHe. DaKTOphl, BIUSIOLIME HA CKOPOCTH
XUMUYECKUX  peakUuil. 3aBUCUMOCTb  CKOPOCTH
peakiuu OT KOHIIEHTPALUM PEArupyrolnX BEIECTB.
3akoH peictByromux wmacc. Ero mnpumenenue s
FOMOTEHHBIX M TeTeporeHHbIX cucreM. KoHcraHTa
CKOPOCTH PEaKLWU. BIUSHUE (aKTOpa MOBEPXHOCTH
Ha CKOpPOCTb p€aKUuMu B TETEPOTeHHON cpexe.
3aBUCHUMOCTb CKOPOCTH pEaKIHMH OT TEeMIIepaTyphl,
TeMnepaTypHbiil KoadduimeHt peakiuu. [Tonstue 0o
AKTUBHBIX MOJIEKYJIaX M JHEPrud  aKTUBAILIMU
npouecca. Karanus. BausgHue kaTtanuzaTopoB Ha
CKOPOCTh peakluu. Buapl Karanusa: TOMOTEHHBIH,
TeTEePOTCHHbIM, AaBTOKATAJW3, IOJIOKUTEIbHBIM U
OTpULIATENIbHBINA,  TOHSTHE 00  MHruOUTOpax.
Hcnonp3oBanue KaTtanu3a B IPOMBIIUIEHHOCTH. Polb
KaTaJIM3aTOpPOB B  OMOJIOTMYECKMX  ITpoLeccax.
HeobpaTtumbie 1 oOpaTUMble XUMHYECKUE PEAKIIUM.
VYcnoBus 00paTUMOCTH u HEOOPATUMOCTHU
XUMHUYECKUX MPOIECCOB. XHMHUYECKOE pPaBHOBECHE.
KoHncranTa xumuyeckoro paBHoBecus. [Ipuniun Jle
[MTaTtense. CMmelieHne XMMUUYECKOTO PABHOBECHUS IPU
M3MEHEHUN KOHIICHTpALIMM pPearupyrommx BeIlecTs,
naBjieHuss W TeMmrepatypsl. Kartamuzatopsl B
o0paTuUMBbIX  Ipoliecca.  3HAUEHUE  y4YEHUs O
XUMHUYECKOM PABHOBECUU U CKOPOCTU XUMHYECKHUX
peaKkuuii JU1sl yIpaBIeHNs] XUMUYECKMMU ITPOLIECCAMU.

PacTtBopBI.
Teopust 37€KTPOIUTUUECKON
JACCOLALN

XapakTepucTuka  JUCHEPCHBIX  CUCTEM M HUX
kimaccupukanus. B3Becw  (CyCmeH3WHW, OSMYJIbCHH),
KOJUIOUJIHBIE ~ PACTBOPBI,  UCTUHHBIE  PACTBOPBHI.
Mexanu3M npouecca pacrBopeHust. ConpBatauus npu
pactBopenuu. Paboter [{.M1. MeHneneeBa 1Mo Teopuu
pactBopoB. TepMoauHaMuKa Mpolecca pacTBOPEHHUS.
PacTtBopuMOCTh  TBEpAbIX  BEUIECTB B BOJE.
Koadduiment pacTBopruMOCTH, €ro 3aBUCUMOCTb OT
TEMITepaTYPHI. Hacepimennsriit pacTBop KakK
JTMHAMUYECKAs paBHOBecHas cUCTEMA.
IlepechilnieHHble  pacTBOPBI U YCIOBHS — HX
ycroitunBoctu. Kpucramnoruapatel. KomnouaHbie
pacTBOpbl Kak TreTeporeHHble cucreMbl. OOmas
XapaKTEepUCTUKA KOJUIOUAHBIX cucTteM. Kunernueckas
U arperaTuBHasi YCTOWYMBOCTbh KOJJTIOUJHBIX CHCTEM.
CpolicTBa  KOJUIOWJHBIX  CHUCTEM:  ONTHUYECKHE,




MOJIEKYJISIPHO- KUHETUYECKUE, AJIEKTPUUECKHE.
VYCTOWUMBOCTD M KOATYJISLMS KOJUIOUIAHBIX CHUCTEM.
Konuentpauuss pactBopoB. CrnocoObl BBIpaXeHUS

KOHUEHTpALUU pacTBOPOB. Pacuetsr U1t
IIPUTOTOBJIEHUS pacTBOpoB pa3IuYHON
KOHLEHTpPALUU. PacTtBops! HEAJIEKTPOJIUTOB.

CpoiicTBa pa30aBiIeHHBIX pacTBOpOB. 3akoH Payms.
OcMotnyeckoe maBiaeHue. 3akoH Banat- Todda.
N3zotonnueckuit kKoappuimenr.

DNEeKTPOIUTHl M HEINEKTpoJuThl.  OCHOBHBIC
MTOJIOKEHUS TEOpUHU AIIEKTPOJIUTHUECKON
mucconnarmu. Paboter C. Appenmyca u HW.A.
KabnykoBa. MexaHu3M JUCCOLIMAIIMM  BEIIECTB C
pA3IMYHBIM  TUIIOM  XUMHYECKOW CBsA3U. Poub
MOJISIPHBIX MOJICKYJT BOJIBI B MPOIIECCaX TUCCOLUAITIN
W UWOHU3AIMU  BEIIeCTB. DHEpPreTHMKa Ipoliecca
JTACCOIAITUH. Crenenb AIEKTPOTUTHUCCKOM
nuccoumanuu. CunbHble M ClIa0ble 3IEKTPOJIUTHI.
@akTOphl, BIMSIONINE HA CTENEHb JIUCCOLMAIIUM.
[TprMeHeHre 3aKOHA ACUCTBYIONIMX MAacC K IMPOIIECCY
qUccolManuu  cnabbix  anmekTposmToB.  KoHcTaHTa
JUCCOIMAIINN, CMEIIeHWe JUCCOIMAIMM  CIIaOBIX
INEKTPOJUTOB. 3akoH  paszbaBieHusi. KucioTsi,
OCHOBaHUS u COJIH B CBeTe TeOpUU
NIEKTPOJIUTHYUECKON  auccormanuu.  CTyrneH4yaTas
nuccorarus. [lporomurudeckass TEOpHs KHUCIOT H
OCHOBaHUU. DIIEKTPOIUTHYECKAS TUCCOIIUAINS BOIBI.
HMonHoe npousBeneHne BObl. BiusHue temmepaTypsl
Ha TMpOIeCC JUCCOIMAIMA BOIBI.  BomopoHbIi
nokasaTellb. PaBHOBecHMe B HACBHIIIEHHBIX PaCcTBOpPAx
MaJIOPaCTBOPHUMBIX  3JIEKTpouTOB. [IpousBencHue
PAaCcTBOPUMOCTH. Ycnosus o0pa3zoBaHuUs u
pacTBopeHuss ocajakoB. Peaknmuum B pacTBopax
NIEKTPOJIUTOB. HampaBlieHHOCTh OOMEHHBIX peaKIuit
B pacTtBopax 3JeKTpoiauToB. IlpaBuno bepromre.
Peakiiun rupponusza. I'mapomm3 cosen. Pasmuunbie
ClIlydau TUApOM3a cojiei. Peakmusi cpembl B BOTHBIX
pactBopax coieili. OOpaTUMBIE W HEOOpATUMBIH
ruapoau3 cosieid. CTerneHb M KOHCTAHTa THUAPOJIM3A.
DakTOPhI, CMEIIAIOIINE PABHOBECHE THIPOJIN3A.

OxucIuTeNbHO-
BOCCTAHOBUTEJIbHbBIC
peakIuu.
DJIEKTPOXUMHUYECKHUE
TIPOIIECCHI

Peakuuu, mpoTtekammme ¢ HU3MEHEHHEM U 0Oe3
M3MEHEHUSI CTENEHU OKHUCIIEHUSI aTOMOB 3JIEMEHTOB.
Knaccudukanuss OKMCIUTEIBHO- BOCCTAHOBUTEIBHBIX
peakuuii. OxucauTenn u BoccraHoBUTENH. [IpaBuia
COCTABJICHHSI ~ OKMCIIUTEIIBHO- BOCCTAHOBUTEIbHBIX
peakuuii. MeTonbl  3JIEKTPOHHOro  0OajaHca W
9JIEKTPOHHO- UOHHBIA. Poib cpeapl B MpOTEKAHUU
OKUCJIUTENIBHO-  BOCCTAHOBUTENIBHBIX  IIPOLIECCOB.
B3anmogelicTtBue METAIUIOB ¢ KUCIOTAMU U COJISIMU B
BOJIHBIX pacTBopax KakK OKHCIIUTENIbHO-
BOCCTAHOBUTEJIBHBII ITpOIIECC.

[TonmyueHue 3JIEKTPUUYECKOrO TOKAa HPU XMMHYECKHX
peakuusix. IToHsiTHE O TraJbBaHMYECKOM 3JIEMEHTE.
Bo3HukHOBEeHHME CKauka NOTEHLMala Ha TpaHULEe




MeTaJUI- paCTBOp. BOAOPOAHBIN 3JIEKTPOJT CpaBHEHUS.
CraHnapTHble 3JIEKTPOJIHbIE MOTEHIINAJIBI.
3aBUCUMOCTD 3JIEKTPOAHOIO MOTEHLIMala MeTaia OT
KOHUEHTPAILMM €ro HMOHOB B pAacTBOpE. YpaBHEHHE
HepHcra. PaboTtel H.H. bekerosa.
DNIEKTPOXUMUYECKUM PpsII  HAMpPSOHKEHUH METaJIJIOB.
CraHgapTHble OKHUCIUTENIbHO- BOCCTAHOBUTEIbHbBIE
noreHuranpl.  HampaBineHHOCT ~ OKHUCIHUTENBHO-
BOCCTAHOBUTENIBHBIX ~ peakuMid B pacTBOpax.
OKHCIUTEIBHO- BOCCTAHOBMUTENIBHBIE IPOLIECCH B
MpUpoJie U Ha mpousBojAcTBe. Kopposusi MeTaiios.
Buner kopposun. Meronpl 3allUTBl METAILUIOB OT
KOoppo3uu. DrekTponn3 kak OB mpoiiecc. DnekTpoaus
paciyiaBoB. DJIEKTPOJIM3 BOJHBIX PACTBOPOB KHUCIIOT,
miesioued, cojiel M ero MpPaKTUUYECKOe 3HAaYeHHeE.
3aKOHBI AJIEKTPOJIU3A.

5.2. IlpakTuyeckue 3aHATHS

HaumenoBaHue TeMbl

COI[ep)KaHI/IG TCEMBbI

OcHOBHBIE KJIaCChI
HEOPraHWYECKUX COCTMHEHUIN

Knaccuduxamusa npocTeiX U CIOXKHBIX — BEIECTB.
Bunapueie coegmnenms. Kiaccupuxanmst — CIOKHBIX
BEIIECTB MO (PYHKIIMOHATIBHBIM Ipu3HaKaM. OKCHIIbI
coyieoOpasyroliue u HecosieoOpasyromue. Kucnorhsie,
OCHOBHBIE M aMdotepHble okcuapl. HomeHknaTypa
okcuaoB. OcHoBaHusi. OIHO- M MHOTOKHUCIOTHBIE
ocHoBanus. Ulemoun. HoMmeHkiaTtypa OCHOBaHUN.
KucnoTsl: OeckuciIoponHble U KUCIOPOICOIEPIKAIIUE.
OngHO- M MHOTOOCHOBHBIE KHCIOTh. HomeHknaTypa
kucinor. Comu:  cpegHue,  KUCIble, OCHOBHBIE.
Howmenxnatypa coneit. I'paduueckue popmysasr

OCHOBHBIE 3aKOHBI XUMUU

OCHOBHBIE  CTEXMOMETPHYECKHE  3aKOHBI:  3aKOH
COXpaHEHUs] U B3aMMOCBSI3M MACChl M 3HEPIUU; 3aKOH
MIOCTOSIHCTBA COCTaBa; 3aKOH KPATHBIX OTHOIIICHHMIA;
3aKOH ABOraJipo; 3aKOH JSKBHUBAJCHTOB. DKBUBAJICHT
3JIeMEeHTa, SKBUBAJIEHT CIIOKHOTO BEIECTBA, MOJISIpHAS
Macca SKBHUBAJIEHTa JJIEMEHTA U CJIOKHOI'O BEIIECTBa
(okcuaa, TMAPOKCUAA, KUCIIOTHBI, COJIN). DKBUBAJICHTHBIM
00BeM

Crpoenue aTomMa u
MEPUOAUYECKUIN 3aKOH

KBaHTOBO- MeXaHUUYECKOE ONMCAHUE CTPOECHMSI ATOMA.
BomnoBoe  ypaBHenue  Illpeaunrepa. ATomHas
opobutans. KBaHTOBBIE unClia, UX (PU3NYECKUI CMBICI.
[TpaBuna 3anojgHeHus 3JEKTPOHHBIX 000JOYEK ATOMOB:
NIPUHLMI HAWMEHbIIENW JSHepruu, npuHoun Ilaymnm,
MIPABUJIO XyHza, MpaBUJIO Kneukosckoro.
@DopMyIuMpOBKa MEPUOANYECKOTrO 3akoHa. CrpoeHue
NEPUOANYECKON CUCTEMBI XMMHUYECKHUX OJIEMEHTOB.
3akoH Mo3nmu. IlopsakoBblid HOMEpP XUMHUYECKOTO
3JIEMEHTA. Cas3b MTOJIOKEHUS 3JIeMEHTa B
MEPUOJUYECKON  CUCTEME C  €ro  3JIEKTPOHHBIM
CTPOEHMEM. OJIEKTPOHHBIE CEMEIcTBAa  3JIEMEHTOB.
3aBUCUMOCTb CBOWCTB XMMHUYECKHUX 3JIEMEHTOB OT HX
MOJIOKEHUSI B TMEPUOAUYECKON cucremMe (aTOMHBIN
panuyc, SHEpPrusi HOHM3AlMU, 3SHEPrus CpOJACTBA K




3JIEKTPOHY, JIEKTPOOTPUIIATETILHOCTD).

XuMHU4eckKas CBSI3b

IToHsTHE XUMHUYECKON CBSI3U. THIBI XUMHUUECKOU CBSI3U.
OOmmue cBOMCTBA XMMHUUYECKOW CBSI3M (IJIMHA CBS3H,
sHeprust cBsizu). KoBanmeHTHast cBsizb. KBaHTOBO-
MeXaHUYeCcKoe OonucaHue KOBaJICHTHOM CBSI3U.
OcHoBHble TOJIO)KeHHsT Teopun BC. MexaHU3MBbI

o0Opa3zoBaHuUs KOBAJICHTHOU CBSI3U. CaoiicTBa
KOBAJICHTHON CBSI3M  (MOJISPHOCTH, TOJISIPU3YyEMOCTb,
KpPaTHOCTb, HACBIIIAEMOCTb, HAIPABJICHHOCTD).
I'ubpuauzanus ATOMHBIX opOuTaIei. Tumnbr

rudpuan3anuu U reoMmerpus Moiiekyn. MoHHas CBs3b.
Mexanuzm oOpa3zoBanusi. CBOWCTBaA HMOHHOM CBSI3HU.
Bonopoanas cBsa3b, oOpa3oBaHue, CBONCTBA. BnusiHue
BOJIOPOJIHOM CBSI3U Ha CBOICTBa BEIIIECTB.
Meramnyeckast cBs3b. CHIBI  MEXMOJIEKYJISIPHOTO
B3aMMOJACHCTBHS.

TepMOI[I/IHaMI/IKa 1 TCPMOXHUMMUA

DHepreTuka XUMHUYECKHX IPOLEeCCOB. BHyTpeHHss
9HEPrusi U SHTAJbNUS cuUcTeMbl. 3akoH l'ecca u ero
CIIECTBUSA. DHTAIBINUSI 00pa30BaHUs XUM. COEIMHEHUH.
Ourpormsi. V3MeHeHHWe OSHTPONMUU B PA3TUYHBIX
npoueccax. JDHeprus ['mb06ca. M3MeHeHne moTeHIMana
'm66ca u HampaBieHME XMMUYECKUX IpolieccoB. Poib
SHTAJIBIIMMHOTO W BHTPONMHHOIO  (PaKTOpoB B
HaIIPaBJIEHHOCTHU IIPOLIECCOB.

XUMHueckass KHHETUKA

CkopocTh XuMHUeCKON peakuuu. DaKkTOphl, BIUSIOIINE
Ha  CKOPOCTb  XMMHUYECKOW  pEeaKIUu. 3aKoH
nercTByromnx Macc. KoHcTaHTa CKOpOCTH peakLuu.
Tennossie 3¢ dexThI XUMHUYECKUX peaKiui.
3aBUCUMOCTh CKOpPOCTH pE€aKUUU OT TeMIEepaTyphl.
[TpaBuno Bant-T'odda. Dueprus aktuauuu. BausHue
KaTalam3aTopa. O6patumeble u HeoOpaTUMBbIE
XUMHMYECKHe peakuuu. HamnpaBneHue peakuuid u
XuMuyeckoe paBHoBecue. KoHcTaHTa paBHOBecus.
@akTOphl, BIUSIOLIME HA CMELIEHWE XUMHUYECKOTO
paBHoBecus. IIpunuun Jle [lartense.

OKUCIIUTENBHO-
BOCCTaHOBHTEIIBHBIC PEAKIIHI

MexaHu3M OKHCJIE€HHS U BOCCTAHOBJIEHHUS. THUIIMYHBIC
OKHUCIUTECIIN n BOCCTAHOBHUTCIIN. KJ'IaCCI/I(bI/IKaIII/IH

OKHUCIINTEIIBLHO- BOCCTAHOBHTEIbHBIX MPOLIECCOB.
YpaBHeHU OKHCIIUTEIIBLHO- BOCCTAaHOBUTEIBbHBIX
peaxIuit

9J'ICKTpOXI/IMI/I‘-ICCKI/IC IMPOLECCChI

[lonyuyeHne 3NIEKTPUYECKOTO TOKA IPU XUMHUYECKHUX
peakuusx. lanpBaHmueckuit  smeMeHT.  CTpoeHue
JBOMHOIO  JJEKTPUYECKOro  cinosi. Bo3HMKHOBeHUE
CKayka IIOTEHLMaja Ha TpaHMIE MeTalUl- pPacTBOP.
BopoponHbiii  anektpon cpaBHeHus. CTaHIapTHbIE
JNEKTPOAHBIE IOTEHUMANbl. YpaBHeHue HepHcra.
DNIEKTPOXUMUYECKUIM  psii  HANPSOKEHUH  METaJlIOB.
DIIEKTPOJIN3 KAK OKHUCIUTEIBHO- BOCCTAHOBUTEIIbHBIN
polecc. DIEKTPOJIU3 PACIJIABOB U PACTBOPOB. 3aKOHBI
JIEKTPOJIN3A.

5.3. JIaGopaTopHble 3aHATUS




HaunmenoBaHue TeMbl

COI[ep)KaHI/IC TCMBbI

CKOpOCTL XUMHUYCCKHUX peaKuHﬁ

3aBUCUMOCTh CKOPOCTH pEaKLMU OT KOHILEHTPalUU
pearupyromnx BellecTs. BiusgHue TemmepaTypel Ha
CKOPOCTh peakluu. BimsHue BEIMYMHBI IMOBEPXHOCTHU
pearupymomux BEIIECTB Ha CKOPOCTb XMMHMUYECKOHN
peakuuu. BriusgHue KartammMsaTopa Ha  CKOPOCTb
XUMHMYECKOW peakuuu. BrnusHue temmepartypsl Ha
CMEILEHNE XUMUYECKOTO PABHOBECHS.

XUMHUYECKOE PaBHOBCCHUC

Heobpatumbie u oOpaTumble XUMHYECKUE PEAKIIMH.
Xumuueckoe paBHoBecue. KOHCTaHTa XUMHYECKOTO
paBHoBecusi. [lpunuun Jle [artenpbe. CMeleHue
XUMHYECKOTO paBHOBECHS npu M3MEHEHUU
KOHLIEHTpAIlMU PEarupyroux BeEIIEeCTB, JABICHUS U
TeMIepaTypbl. BiausHue KOHUEHTpAllUU pearupyromux
BEILIECTB HA CMEIIIEHUE XUMUYECKOTO PaBHOBECUS

Crioco6mr BBIPAKCHUS
KOHIIEHTPALUI paCTBOPOB

Konnentpauusi pactBopoB. CrnocoObl  BbIpaKeHUS
KOHLIEHTpaluu pactBopoB. I[IpouenTtHasi, MousipHas,
HOpMaJIbHAs, MOJISUIbHASL KOHILIEHTpalus. PacueTsl mis
MPUTOTOBJICHUS] PACTBOPOB PA3IUYHON KOHIIEHTPALIUH.

Teopus
JCCOLAIIN

3JIEKTPOJIUTUYECKOU

CpaBHEHME XMMHWYECKON aKTUBHOCTHU KHUCIOT. BriusiHue
OJHOMMEHHOTO MOHA Ha CTENEHb TUCCOIUAIUU CIA0BIX
anekTponuToB. uccoumanus coneid. IoHHBIE peaKIUM.

I'mpponns conent

Omnpenenenne cpeapl pacTBOpPOB coiieil.  Bnusiue
HAIrpEeBAHUS HA THUAPOJIU3. BiusHHE KOHIEHTpaluu
cosii Ha TuApoin3. COBMECTHBIN TMAPOJINU3 COJIEH.

[Tomyuyenue u CBONCTBA

KOJIJIOMOHBIX CUCTEM

[Tonyyenue 3o0ns cepbl. [lomyuenue 30515 rugpoxcuaa
xene3a(Ill). TTonyueHue 3oseil OEpIUHCKON J1a3ypu C
PA3IMYHBIMU 3aPSAaMU.

OKUCIIUTENBHO-
BOCCTaHOBHTEIIBHBIC PEAKIINHI

OxucnuTenbHble  CBOMCTBA NEPOKCHIA  BOJOPOJA.
BoccranoBuTenbHBIE CBOMCTBA MEPOKCHIA BOJIOPOJA.
BuyTpuMoliekynsapHbie OKHCIIUTENIBHO-
BOCCTaHOBUTEJIbHbBIE Peakuun
JIUCTIPOTIOPITUOHUPOBAHUS (camooKucIeHus-
CaMOBOCCTaHOBJIeHUs1). Ponb cpeapl B MPOTEKAHUHU
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINI

pEeaKIINH.

3JI€KTpOXI/IMI/Iq€CKI/IC IMpo1ECChbl

Koppo3us oOLMHKOBaAaHHOTO U JIYXKEHOTO JKeje3a.
Kopposust B HeliTpanbHOi cpene. Ponb kucinopoma B
KOppo3uu MetasuioB. JleiicTBUe HHrHOUTOpa KOPPO3UH.

6. CAMOCTOSATEJIbHAS PABOTA

Ne | HaumenoBanue TemMbl Coneprxanue Tembl (pasziena) TpynoemkocTh
n/m (pa3znena) B
aKaJeMHUYECKHX
yacax
1 AMY, OCHOBHBIE | MOJArOTOBKA K TECTYy, KOHCIIEKT, BhINTOJIHEHUE | 10
xummuueckue rmonsTus u | U113
3aKOHBI,
KJTaCCHU(pUKAIIHAS "
HOMEHKJIATypa
HEOPraHUYECKUX
COeIMHEHUN




2 Crpoenue aToMa, | MOATOTOBKA K TECTy, K MpaKTHU4ecKkomy | 12
MEPUOJUYECKUN 3aKOH | 3aHSITHUIO
Y XMMHUYECKasi CBSI3b

3 XumMnueckas MOJArOTOBKA K TECTy, K HpPOBEpOYHOH |12
TepMOAUHAMUKA u | pabore, K J1abopaTOpHOI pabore,
KUHETHKA BhINoJIHEHUE 13

4 PactBopsl. MOJArOTOBKA K TeCcTy, K HPOBEpOYHOH |12
Teopus pabore, K J1abopaTOpHOM pabore,
3JIEKTPOITUTHUECKOU BhINoJIHEHUE /13
JACCOAIIIN

5 OkucauTenpHO- MOJArOTOBKA K TECcTy, K HpPOBEpOYHOH |12
BOCCTAaHOBUTEIbHBIE pabore, K JTabopaTopHOU pabore,
peaKInHu. BhINOJIHEHKME W13
DIIEeKTPOXUMUYECKHE
MPOLIECCHI

7. OBPA3OBATEJIbBHBIE TEXHOJIOT'TU

* METO/BI YCTHOT'O M3JIOKEHUS: pacckas, oObsICHEHUE, JIEKITUs, Oecena;

* HArJIsSIHBIE METOMbBI: JEMOHCTPAIIMOHHBIA SKCIIEPUMEHT, MPE3EHTAIUU, JTEMOHCTpPALIMS
MOJIeIIeH, MILTIOCTPALIMS CXeM, TaOJIull, TpauKOB;

* MeTompl 3aKpeIUICHHS HW3y4aeMoro MaTepuana: pabdoTa ¢ ydeOHOW JIHTepaTypoH,
J1abopaTOpHbIE pabOTHI, pEIlIEHUE 3a/1a4, BBITIOJIHEHUE YITPAKHEHUH;

* METOABI CaMOCTOSITEIbHOM paboThI: paboTa ¢ ydeOHOU IHUTEpaTypoil, 1abopaTOpHbBIE
paboThI, pelieHne 3a/1a4, BBIMOJTHEHUE YITPAXKHEHHH, TOATOTOBKA KOHCIIEKTOB;

*  MeTompl TIPOBEPKM M OICHKM 3HAHUW, YMEHMH ¥ HaBBIKOB. YCTHBIA OIPOC
(MHAMBUIYAIbHBIA, (POHTAIBHBIN), KOJUIOKBHYMBI, CEMHUHApbl, KOHTPOJbHBICE pPaOOTHI,
CaMOCTOSITEIbHBIE PA0OTHI, TECTOBBIN KOHTPOJIb, TPOBEPKA JTOMAIITHUX padoT.

Pexomennyercs ucnonb3oBaHue HMHGOPMALMOHHBIX TEXHOJOTMH MpPU  OpraHu3alUU
KOMMYHUKAIIUK CO CTYIGHTAaMHU VIS MPEJCTABICHUSI MHPOPMALINH, BbIJAUYM PEKOMEHAALINHN 1
KOHCYJIbTUPOBAHUS IO ONEPATUBHBIM BOINPOCAM (JIEKTPOHHAS MOYTA, JIUYHBIA KAOWHET),
HCIIOJIb30BAHUE MYJIbTUMEANA-CPENICTB [IJIs IPOBEICHUS JIEKIIMOHHBIX 3aHATUMN.

8. OLEHOYHBIE CPEJICTBA J1JI1 TIPOMEXYTOYHOM ATTECTALIUU
[TpomexkyTouHast aTTecTalus o UTOraM OCBOEHUSI TUCIUIUIMHBL: 9K3ameH (1 cemecTp).
Bomnpocsl k 3k3aMeny

1. Tlonsartue o matepuu. Xumudeckas (popMa ABMKEHHS MaTepuu. Y pOBHU OpraHU3aluN
BEILECTBA, U3yUYaeMble XUMHUEN: aTOMBI, MOJIEKYJIbI, KOHJICHCUPOBAHHbIE CUCTEMBbI. MoOb —
€IMHULA KOJIMYECTBA BEILLIECTBA.

2. OCHOBHBIE CTEXMOMETPHUUYECKHE 3aKOHBI: 3aKOH COXPAHEHMS W B3aUMOCBSI3U MacChl U
SHEPIuu; 3aKOH MOCTOSHCTBA COCTaBa; 3aKOH KPATHBIX OTHOILIEHUI; 3aKOH ABOraJipo; 3aKOH
9KBUBAJICHTOB.

3. DKBUBAJEHT 3JIEMEHTA, SKBUBAJIEHT CI0KHOT'O BEILECTBA, MOJIIpHAs Macca SKBUBAJIEHTA
3JIEMEHTA U CIIOXKHOTO BellecTBa (OKCHIA, TMAPOKCUIA, KUCIOTHI, COJIN). DKBUBAJICHTHBIH
00BeEM.

4. DxcriepuMeHTaJIbHOE OOOCHOBAHUE NMPEACTABIEHUM 00 aToMme, KaK CI0KHON CHCTEME.
OtkpeiTHe 3MekTpoHa. PammoaxktuBHOCTH. Momennm atoma Tomcona u Pesepdopna, mx
JIOCTOMHCTBA U HEOCTATKHU.

5. KantoBas teopus Ilnanka. KopryckynsipHO- BOJJHOBOM Ayajiu3M u3iydeHus. Teopus
aroMma Bogopoaa o bopy. Jlocronncrsa u npotuBopeunst moaenu bopa.

6. KBanToBas Mojienb aroma. BonmHoBast nmpupoaa snektpoHa. Bonnsl e bpoiins, npuHiun
HeonpenenenHoctu ['eiizenoepra, ypasuenue Llpeaunrepa.

7. Atomuble opOuTamu. KBaHTOBBIE 4MClia, KaK MapaMeTphl, ONPEAEIIONINe COCTOSHHE
9JIeKTpOHAa B aToMme. ['J1aBHOe, OopOUTaIbHOE, MATHUTHOE KBAHTOBBIE uucia. Puznyeckuit
CMBICII KBAaHTOBBIX urcesl. CHMHOBOE KBAHTOBOE YHUCIIO.



8. 3amonHeHuMe AaTOMHBIX OpOUTalled B MHOTO3JEKTPOHHBIX artomax. [lpuHUUIIBI
3aI10JIHEHUS] OpOUTAJIECH; IPUHIUIT HAMMeEHbIIeH 3Hepruu, npunuun [laynu, npasuno ['yHaa,
npaBuiia KiileykoBckoro. DNeKTpoHHbIE (OPMYJIbl aTOMOB. EMKOCTh 3HEpreTMuecKux
YPOBHEHN U ITOAYPOBHEH.

9. 3aKOH NeproOJIMYECKUX CBOMCTB XMMUUYECKHX 31eMEHTOB. 3akoH Mo3nu. [lepuogunyeckas
CUCTEMA XMMUYECKHUX 3JIEMEHTOB. CBS3b MOJIOKEHUS 3JIEMEHTA B NMEPUOJUYECKON CUCTEME C
JIEKTPOHHBIM CTpoeHueM ero aroma. (OCOOEHHOCTU 3JIEKTPOHHBIX KOH(UTYpALMiA
9JIEMEHTOB IJIAaBHBIX U TOOOYHBIX MOATPYII. DIEKTPOHHBIE CEMENCTBA 2JIEMEHTOB.

10. CBs13b CBOMCTB XMMHMUYECKHX 3JIEMEHTOB C €rO IMOJIOKEHUEM B MEPUOIUUECKON cucTeMe.
[lepuoguyeckrie W3MEHEHHMS] CBOWMCTB XUMHUYECKHUX JJIEMEHTOB. ATOMHBIM  paanyc,
MOHM3AIIMOHHBIN MTOTEHLIMAJ, CPOJICTBO K 3JIEKTPOHY, 3JIEKTPOOTPULIATEIIbHOCTb.

11. Xumuueckasi cBa3b. OCHOBHBIE XapPAKTEPUCTUKU CBSI3U: JIMHA CBSI3U, SHEPIUs CBSA3HU,
BAJIEHTHBIN yroy. Tumbl xumuueckoil cBsizu. KoBaneHnTHast cBs3b. CBOWCTBA KOBAJIEHTHOM
CBSI3U: TOJIIPHOCTb, TOJISIPU3YEMOCTb, KPAaTHOCTb, HACHIIIAEMOCTh, HAIPABIECHHOCTD.
BanentHocTh 3nemenToB. ['mOpuam3anms aTOMHBIX OopOuTanelt u ¢popmMa MHOTOATOMHBIX
YaCTHILI.

12. HMonnas cBsizb. CBoiicTBa HMOHHOM CBsi3u. CpaBHEHME CBOWCTB COEIMHEHUH C
KOBAJIECHTHBIM U UOHHBIM THUIIOM XMMHUYECKON CBS3U. MeTa/uIM4eckoe COCTOSIHUE BEIleCTBA.
Meramnunueckast cBsi3b. [IprunHa 351eKTpONPOBOAHOCTH METAIIIIOB.

13. MexmonekyasapHbele B3aumojeiicTBusi (cuibl Ban- nep- Baanbca) u  arperaTHbie
COCTOsIHUS BeulecTtBa. Bomopoanble cBA3U. BimsHue BOIOPOIHOM CBSI3M Ha CBOMCTBA
BEIIIECTB.

14. DHepreTuka XMMHMUYECKMX IPOILECCOB. BHYTpEHHSII SHEpPrus M SHTAJBIHUS CUCTEMBI.
3akoH Tecca m ero cnencrBusi. Temnora u pabGora. DHTaIbNHUs OOpPA30BAHUS XHM.
COEIVHEHUN.

15. DOurponusi. M3mMeHeHWE SHTPONMUU B pa3lIUUHBIX Tpolieccax. DHeprust [ ubOca.
Nsmenenne mnoteHimana I[ubbca u HampaBieHHE XUMHYECKUX IpoiieccoB. Poib
SHTAJIBIUUHOTO U SHTPONMUIHOTO (PAKTOPOB B HAMPABIEHHOCTHU MPOLIECCOB.

16. CkopocTh xuMuueckoil peakuuu. PaKTOpbI, BIMUSIOMIME HA CKOPOCTh XMMHMYECKOMN
peaknuu. 3aKOH AeUcTByrommx macc. KoHcTtanTa ckopoctu peakuuu. BrousHue dakropa
ITOBEPXHOCTU HA CKOPOCTb F'€TEPOT€HHOM peaKLvy.

17. TemnoBeie 3¢h(dEeKThl XUMUUYECKUX peaKIUH. 3aBUCUMOCTh CKOPOCTH pEaKIMH OT
temriepatypbl. [lpaBuino Bant- I'odda. Ilonsarme o0 sHepruum axkTUBALMHU. BriusHue
KaTanu3zaTopa. MexaHu3M roOMOT€HHOTO U FETEPOTEHHOTO KaTaau3a.

18. OOpatumble M HeoOpaTUMble XHUMHMUECKHME peakuuu. Hampasienwe peakumii u
xumMuyeckoe paBHoBecue. KoHcTaHTa paBHOBecus. DakToOpbl, BIUSIOINIME HAa CMEIEHUE
XUMUYECKOTO paBHOBecUsl (KOHILIGHTpalMs, [aBJeHUE, TeMIepaTypa, KaTalu3aTop).
[Tpunanun Jle Hlartense.

19. CocTaB u cTpoeHHue MOJIEKYJT BOJIbI. Accomuanusi MoJieKysl Bojbl. Dusndeckue CBONCTBA
BOJbl. AHOManMM (PU3MYECKUX CBOWCTB BOJbI. XHMHUECKHE CBOWCTBa BojAbl. Boma B
npupojie. [TpomblnuieHHOE 1 GuoIornyeckoe 3HaueHue Bojibl. [TpoGiema 4YnMcToit BOIBI.

20. PacrBopel. Kiaccuduxamus pacTBOpOB MO  arperaTHOMy COCTOSIHUIO U
JIMCTIEpCUOHHOCTU. MexaHu3M mpoluecca pacrBopeHus. ConbBaTHas teopust MeHpeneesa.
TemnnoBeie 3¢ eKTH pACTBOPEHUS BEIIECTB.

21. PacrBOpMMOCTE TBEpABIX BemiecTB B Boje. KoahduimeHT pacTBOPUMOCTH U €ro
3aBUCUMOCTh ~ OT  TemmepaTypbl. HaceieHHble  pacTBopbl.  Kpucramioruaparsl.
KoHueHntpauusi pacTtBopoB  (HIpOLEHTHAs, MOJSpHAs, HOpPMajlbHAasi, MOJISJIbHASA).
PacTtBOopuMOCTb ra3oB. 3aBUCUMOCTb PACTBOPUMOCTH I'a30B OT IABJIEHUS U TEMIIEPATYPHI.
22. CoticTBa pa30aBICHHBIX PACTBOPOB HEIJIEKTPOIUTOB. 3akoHbl Payns u Bant-T'odda.
OcMoTHnueckoe aBjeHUE.

23. Teopust 3MEKTPOIUTUUECKON AUCCOLMAlMU. Jluccolanus BEUeCTB C pa3IuuHbIM TUIIOM
XUMUYECKOU CBsI3U. CTeneHb 3JIEKTPOIUTUUECKOW auccounauuu. CunbHble U clabble
31eKTpOoJUThl. DaKTOPBHI, BIUSIONINE HA CTETIEHb TUCCOLUALINH.

24. Quccoumanus cinadbix 3mekTpoiauToB. KoHcranTa guccornumanuu. 3aKOH pa30aBlIeHHUS.
KucnoTel, OCHOBaHMSIT W COJIM B CBET€ TEOPUM IJIECKTPOJIUTUUYECKON TUCCOIUALIH.



[TporonmuTrnuekas Teopust KUCIOT U OCHOBAHUI.

25. DnexTpoauTHyecKas auccouuanus Boabl. MoHHOE npousBeneHue Boabl. BogopoaHslil
nokasaresib. KucioTHbie 1 OCHOBHBIE (DYHKIIMH BEIIIECTB.

26. PaBHOBecMe B HACBIIIEHHBIX pPACTBOPAaX MAJIOPACTBOPUMBIX 3JIEKTPOJIUTOB.
[TpousBeneHne pacTBOPUMOCTU. YCIIOBHS 00pa30BaHUE M pacTBOpeHHs ocaakoB. [IpaBuiio
bepromnie.

27. I'maponus coneid. Kitaccudukamus cojieit mo ux OTHOIIEHUIO K Bojie. MI3MeHeHne cpebl
pactBopa B pesynbTate ruaponusa. CreneHb ruaponusa. @OakTOpbl, CMeMaIone
paBHOBECHE TMAPOJIN3A.

28. KomouaHbeie pacTBOPBI, METOJIBI IMOJIYYCHHS, CBOMCTBA. YCTOMUYMBOCTD M KOATYJISIIAS
KOJIJTOUHBIX CUCTEM.

29. MexaHU3M OKHUCJIEHUSI U BOCCTAHOBJICHUS. TUNHNYHBIE OKUCIUTEIU U BOCCTAHOBUTEIIH.
Knaccuduxamus OKHCIIUTEJIbHO-  BOCCTAHOBUTEJIbHBIX MPOLIECCOB. VYpaBHeHus
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMIA.

30. TTonyueHue OSJIEKTPUUYECKOTO TOKA IPU XHUMHUYECKHUX peakmusax. [ arbBaHMYECKUI
aneMeHT. CTpOeHHe TBOMHOTO 3JIEKTPUYECKOTO CJ0sl. BOSHMKHOBEHME CKayka MOTEHIMATA
Ha rpaHUlIe METaLI-PacTBOP.

31. Bomoponmubiit smekTpon cpaBHeHUs. CTaHIApTHBIE 3JEKTPOJHBIE IOTEHIIUABI.
VpaBHenue HepHcra. DIeKTpOXUMUUYECKUN PsJl HANIPSDKEHUN MeTasuioB. HampaBieHHOCTb
OKHCIIUTEIIPHO-BOCCTAHOBHUTEIIBHBIX ITPOIIECCOB B PACTBOPAX.

32. Koppo3us metauioB. Buasl koppo3uun. MeToabl 3a1IUThl METAJJIOB OT KOPPO3UU.

33. DIeKTPOIU3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN Mpoliecc. DIEKTPOJIU3 pacIIaBOB
U pacTBOPOB. 3aKOHBI AiekTposu3a. [Ipumenenue.

9. YYEBHO- METOANMYECKOE U NTHOOPMALIMOHHOE OBECIIEYHEHME
JUCHUITJIMHBI
a) muTepaTtypa

1. 'enbpMman, M. M. Heopranuueckas xumus : yuebHoe nocodue / M. U. I'envpman, B. I1.
KOcrpatoB. — 2-e uzn., crep. — Cankrt- [letepOypr : Jlans, 2022. — 528 ¢. — ISBN
978-5-8114-0730-9. — Texkcr : 2nmeKTpOoHHBIN // JIaHb : 37IEKTPOHHO- OMOIMOTEUHAs] CUCTEMA.
— URL: https:// e.lanbook.com/ book/210713 (mata oOGpamenus: 02.05.2023). — Pexum
JIOCTYIA: JJIsl aBTOPU3. MOJIb30BaTENEH.

2. ITaBnos, H. H. O0mas u Heopranuyeckas xumus : yaeoHuk s By3os / H. H. I[1aBmoB. —
4-e uzn., crep. — Cankrt-IlerepOypr : Jlans, 2021. — 496 c. — ISBN 978-5-8114-8579-6. —
Tekcr : anmextponnsiii // Jlanb : 3mekTpoHHO- OMOnMMoTeunas cucrema. — URL: https:/
e.lanbook.com/ book/177840 (mata obpamenus: 02.05.2023). — Pexum npocryna: mist
ABTOPU3. MMOJIb30BATEIICH.

3. KpaTkuii Kypc TeOpeTHYeCKOi HEOPraHUYECKOW XUMUHU : yueOHoe rnocodue s By30B / E.
I'. T'onuapos, B. FO. Konnpamun, A. M. XoBus, 1O. I1. Apunorenos. — 2-e u3sa., crep. —
Cankr- IletepOypr: Jlaws, 2022. — 464 c¢. — ISBN 978-5-8114-9017-2. — Tekcr :
9JeKTpOHHBIN //  JlaHb : 3JeKTpoHHO- Oubmmoreynass cucrema. — URL: https://
e.lanbook.com/ book/183644 (mata oOpamenus: 02.05.2023). — Pexum gocrymna: s
ABTOPU3. MOJIb30BATEIICH.

4. Xumusi [DNeKTpOHHBIHN pecypc] : cO. yuebd.-meTon. matepuanoB mis crei. 24.03.01 / AmI'Y,

NDD ; coct. T. A. Pomuna. — bnarosemenck : M3a-Bo Amyp. roc. ya-Ta, 2017. — 27 c. —
Pexxum http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/7802.pdf
5. Poguna T.A. IIpakTukym mo oO1eit 1 Heoprannyeckoi xumuu [Tekcr] : yueb. mocobue /
T. A. Poguna, A. B. UBanos, B. 1. Murpodanosa ; AMI'Y, UDD. — brnarosemenck : U3a-
BO Amyp. roc. yu-ta, 2012. — 208 c.

0) mporpamMMHoe obecrieueHne 1 MHTepHeT-pecypechl

Ne Haumenosanune Ormnucanue

1 | Omnepamuonnas cuctema | GNU-nmunen3ust (GNU General Public License)
Linux

2 | http:// DnekTpoHHO-O6nbmoTeunas cucrema IPR books — HayuHO-




www.iprbookshop.ru/

00pa3oBaTeIbHBIN pecypc /IS pelieHus 3a1a4d oOydeHus B
Poccuu u 3a pybexom. YaukanbHas miatgopma 9bC IPR
books  oObeamHsieT  HOBelmMe  UHPOPMAIMOHHBIC
TEXHOJIOTUM W Y4YeOHYIO JIMIIEH3WOHHYIO JIUTEPATypYy.
Koutenr OBC IPR books oTBeuaer TpeOoBaHUSIM
cTaHIapToB BhIcIIeH 1IKOJbI, CI1O, MOMOTHUTENBHOTO U
nuctaHimonHoro oopazosanus. 9bC IPR books B moimHoM
00beMe COOTBETCTBYET TpPEOOBAHUSAM 3aKOHOJATEILCTBA
P® B chepe obpazoBanus

SHGKTPOHHBH OubIMoTEYHass CHUCTEMa «I/IS,I[aTCJ'IBCTBa
HaHB», TEMATHYCCKUC TIIAKCTBI. MaTEMATHUKaA, (1)I/I3I/IK3.,
NHXCHCPHO-TCXHUYCCKUC HAYKH, XUMUS

3 | http://
www.e.lanbook.com

4 |9BbC «KoHcynbTaHT
CTyACHTa» http://

www.studentlibrary.ru/

MHoronpopuIbHbIHI 00pa3oBaTEbHBIN pecypc
"KoncynpTaHT  cTyaeHTa"  SBISETCS  AJICKTPOHHOM
6ubmuoreynoit cucremoit (DBC), mnpenocraBistoLIEH

JIOCTyn 4epe3 ceTb VIHTepHeT K yuyeOHOW JuTepaType M
JOTIOJTHUTENIbHBIM ~ MaTepuajaM, HPHOOPETEeHHbIM Ha
OCHOBAaHUU MPSIMBIX JOTOBOPOB C IPaBOOOJIAIaTEIISIMU.
[TomHOCTBIO COOTBETCTBYET TpeOOBaHUSAM (PeepaibHbIX
TOCYTapCTBEHHBIX 00Pa30BATEIBHBIX CTAHAPTOB TPETHETO
nokosiennss (PI'OC BIIO 3+) Kk KOMIUIEKTOBAHUIO
OMOIMOTEK, B TOM YHUCIE OJJIEKTPOHHBIX, B YacTH
dbopmupoBaHuss (POHAOB OCHOBHOW U JIOTMOJHUTEIHHOU
nutepatypsl, 11 CI1O, BITO u aciupaHTypBhlI.

B) mpoeccruoHalIbHbIe 0a3bl TAHHBIX U MHPOPMAIIMOHHBIE CIIPABOYHbBIE CHCTEMbI

Ormnucanue

IIpaButenscTBa PO

Ne HaumeHnoBanue

I | «Koncynaptant Ilmroc»:
KOJIEKCHI, 3aKOHBI,
yKa3bl, TOCTAHOBJICHUS

KommnbroTepHas crpaBoyHasi mpaBoBas cucreMa B Poccun.
Peanmu3oBaHbl Bce COBPEMEHHBIE BO3MOYKHOCTHU JIJISI TIOMCKA
1 paboThI ¢ MpaBOBO HHPOpMaIE

2 | http://window.edu.ru/

Nudopmanmonnas cucremMa «EgmHOe OKHO mocTyma K
00pa3oBaTEIbHBIM pecypcam» COACPKHUT JJIEKTPOHHBIC
Bepcuu YYeOHBIX MaTepHaioB M3 OWOIMOTEK BY30B
pa3IuyHbIX peruoHoB Poccum, HayuyHass M MeToauyuecKas
auTepaTypa.

3 | Google Scholar

ITouckoBast cucrema 1O TOJHBIM TEKCTAM HAYYHBIX
nmyomKaIuii Bcex (popmMaToB ¥ TUCIUTUTIH

4 | http://xumuk.ru

DJIeKTpOHHAasE ~ CUCTeMa, cojepiKaiasi  KJIaCCUUYECKHe
YUeOHUKHU o HEOpPraHUYeCKOH, OpraHMYeCcKO,
(UBUYECKON, KOJUIOMJTHOM U OWOJOTHYECKOW XHMUHU,
AHATTUTUYECKOW XUMHUHM M METOAaM (PU3MKO- XUMUUECKOTO
aHanmuza. MMeercs Xumudeckasl SHUUKIIONEAUs U (popym
XUMHUKOB.

5 | ChemSynthesis

Chem Synthesis 0a3a JaHHBIX O XMMHUYECKHUX BEIECTBAX.
CoIepKUT CCHUIKM Ha BEIECTBA, MX CUHTE3 U (PU3UUYECKUE
cBoiictBa. B mocryme Oomee 40000 coenmuHeHuit m Ooiee
45000 ccpl1OK cCUHTE3a

10. MATEPUA/IBHO-TEXHUYECKOE OBECIIEYHEHUE INCHUITIJIMHbI

3aHgaTusa 1o

JUCHUITIINHE

IIPOBOAATCA B CIICHIUAJIM3UPOBAHHBIX IIOMCHICHU X,

MPEICTABIISIONINX COO0M yueOHbIE ayAUTOPUU ISl TPOBEICHUS 3aHATUM JIEKIIMOHHOTO TUIIA,
TPYIIOBBIX M WHAWBUIYAIBHBIX KOHCYJbTALIMWA, TEKYIIErO KOHTPOJISI U MPOMEKYTOUHOU




arrectaiuu. [l mpoBeAeHUs JIEKUIMOHHBIX M IPAKTUYECKUX 3aHATUNA HCHOJIB3YETCS
ayIUTOPUSI, OCHAIIIEHHAs] TPE3EHTALMOHHON MYJIbTUMEANIHON TEXHUKOH (MIPOEKTOP, IKPaH,
HOYTOYK). [ns mpoBeneHus: 1abOpaTOPHBIX 3aHSATUNA HMCIOJIB3YETCS CHEelMaTIn3UpOBaAHHAS
1a0opaTopusi HEOPraHMYECKOW XMMHUU C COOTBETCTBYIOLIUM O000pYJIOBAHUEM, MaTepUaIaMU
U peakTuBamMu. Bce mnomenieHusi, B KOTOPBIX IPOBOISTCA 3aHATUSA, COOTBETCTBYIOT
JIEWCTBYIOIINM CAHUTAPHBIM U IIPOTHUBOIIOKAPHBIM IPABUIIAM U HOPMAaM.

Kaxnapiii oOyuaromuiicss oOecrieyeH WHAUBUAYAIBbHBIM JIOCTYIIOM K  3JIEKTPOHHO-
OMOIMOTEYHBIM CUCTEMAM U K 3JIEKTPOHHOI 00pa30BaTeNbHON CETU YHUBEPCUTETA.
CamocrosiTennbHasgs paboTa 0OyYarolMXCS OCYLIECTBIISIETCS B IOMEIIEHUSAX, OCHAIEHHBIX
KOMITBIOTEPHOM TEXHUKOM ¢ BO3MO>KHOCTBIO MOJKIIOYEHUS K ceTH Internet nu obecrneueHuem
JIOCTYIIA K 3JIEKTPOHHON 00pa30BaTEIbHOMN CETH YHUBEPCUTETA.



