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

Jleiida A.B. Jleiida
15 anpeng 2024 1.

PABOYAS [TPOTPAMMA
«XUMMU A

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

Crnenuanuzanusi 06pa3oBaTeibHON MporpamMmsel — [TunoTupyembie 1 aBTOMAaTHYECKHE
KOCMHYECKHE anmnapaTbl U CHCTEMBI

KBanuduxamus Beimyckarka — MHxeHep
I'og Habopa — 2024

®opma 006yueHus — OuyHas

Kypc 1 Cemectp |

Ox3ameH 1 cem

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

Cocrasutens C.A. JleckoBa, JOIIEHT, KaH. XUM. HAYK
WHCTUTYT KOMITBIOTEPHBIX U MHKEHEPHBIX HAYK

Kadenpa xuMun 1 XUMUUECKON TEXHOIOTHH

2024



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

01.02..2024 r. , IpoTOKOJI Ne 6
3aBeayronmii kadeapoi I'yxenb IO.A. I'yxens

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

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

15 anpens 2024 r. 15 anpens 2024 r.
COI''TACOBAHO COI'JTACOBAHO
Hayunas 6ubnmoreka LlenTp mmdpoBoii TpanchopMauu u
TEXHUYECKOT0 obecrieueHus
ITeTpoBuu O.B. IleTrpoBuu Tonocenuyk A.A. Tonoceiiuyk

15 anpens 2024 r. 15 anpens 2024 r.




1. HEJINU 1 3AJAYN OCBOEHUA JUCITATTJIMHBI
Leanb aucuMIIMHBI
DopMUPOBAHUE Y CTYAEHTOB LIEJIOCTHOTO €CTECTBEHHOHAYYHOT'O MUPOBO33PEHUS, PA3BUTHE
XMMHUYECKOTO MBIIUIEHUSI, HEOOXOJUMOTO MPH PEIICHUH (PUINKO- XMMUYECKUX 3a1a4 B
rporiecce MpoQPecCUOHATBLHOU AeATEILHOCTH.
3anaum JUCHUILIMHBI:
*  M3yueHUe OCHOBHBIX XUMUUECKUX SIBJIICHUIA;
* omnajeHue GyHAAMEHTATbHBIMU MOHSATUSIMU, 3AKOHAMU U TEOPUSIMU XUMUU, YTIIyOJICHHUE
Y CUCTEMATHU3ALNS XUMUYECKUX 3HAHUI;
*  OBIIaJICHHE METOJIAMU U ITpUEeMaMHU PelIeHUsT KOHKPETHBIX 3a7a4 U3 pa3IMYHbBIX 00J1acTei
XUMUH;
*  (hopmupoBaHUEe HABBIKOB MPOBEACHUS XMMUYECKOT'O IKCIIEPUMEHTA;
*  ¢dopMHupoBaHUE CHOCOOHOCTH HCIOJIb30BATh XUMUUYECKHE 3HAHUS [JI1 PELICHUS
MPUKJIAIHBIX 33/1a4 y4eOHOM U MpodeccnoHaIbHON AeSITEIbHOCTH
2. MECTO YYEBHOTI'O TIPEJMETA B CTPYKTYPE OBPA3OBATEJIBHON
IMPOI'PAMMBbI
HucuurinHa «XUMUsD» BXOJUT B 00s13aTEIbHYIO YaCTh 00pa3oBaTeIbHON TporpamMmbl. OHa
TECHO B3aMMOCBSI3aHA C JAPYTMMM €CTECTBEHHOHAYUHBIMHM JUCUUIUIMHAMH: (DPUBUKOH,
9KOJIOTHEN; MaTeMaTUKON. XUMUYECKUE 3HAHUS HEOOXOUMBI JJIS1 MOCIIEYIONIETO U3YUEHUs
nuctuiiud - «MatepuanoBenenue», «Tepmomunammuka u  Temionepenada». HWM3yueHue
JTACIUTUTMHBI 0a3UPYETCs HA IIKOJIbHBIX 3HAHUSIX XUMUHU.

3. KOMIIETEHLUHN OBYYAIOLLIEI'OCS, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHUA YYEBHOI'O IIPEJIMETA 1 UHAUKATOPBI UX JOCTUXEHUA

3.1 O6enpodeccuoHaaIbHbIE KOMIETEHIIMU U UHIAUKATOPHI UX JOCTUKEHUS

Kon u HauMeHOBaHue | Kom W HamMeHOBaHWE WHIUKATOpA JIOCTYKCHHS
o01enpodecCHOHaITBLHOM o011 poPeCcCHOHATBHOM KOMIIETEHITUN

KOMIIETEHIINHT

OIIK-1. Cnocoben mnpumensars | UA-10I1K-1

€CTECTBEHHOHAYYHBIE 1 |3HaTh: - TEOPUI0O M OCHOBHBIE 3aKOHBI B 00JIaCTH
OOIIeNH)KEHEPHBIE 3HAHMUS, €CTECTBEHHOHAYYHBIX 1 OOIIEUHKECHEPHBIX TUCITUTIIIUH.
METO/IbI Mmatematuueckoro | MJ1-20T1TK-1

aHanmM3a W MOJACIMPOBAHUS, | YMETh:

TEOPETUUECKOTO U - TPUMEHSTh METOJBl MATEMaTHYECKOrO aHaju3a W
9KCIIEPUMEHTAIIBHOTO MOJIETMPOBAHUS B MPOQPECCUOHATBHON A TETbHOCTH;
HCCIIeTOBAHUS B|- MIPUMEHSTH METO/IbI TEOPETUUYECKOTO "
npodecCuoHaIbHON 9KCIEPUMEHTAILHOTO HCCIe0BAHUS B
NI TeIIbHOCTH npodeccnoHaIbHOM AESITEITHHOCTH.

4. CTPYKTYPA YUEBHOTI O IIPEJIMETA

OOmass TpymoeMKocTh ydyeObHoro mnpeamera cocraBisieT 4.00 3adyeTHbIXx eauHuibl, 144.0
aKaJIEMUYECKUX YaCOB.

1 — Ne /it

2 —Tema (pazaein) yueOHOTO peaMeTa, KypcoBasi padoTta (ITpoeKT), MPOMEXKYTOUHAS aTTeCTaALIUS
3 — Cemectp

4 — Busibl KOHTAKTHOW PAa0OTHI M TPYIOEMKOCTH (B aKaJJeMUIECKHX Yacax)

4.1 - JI (Jlexuun)

4.2 — JIlexuuu B BUAEC NPAKTUUYECKOM MOATOTOBKHU



4.3 — 13 (ITpakTUueckue 3aHITH)

44— HpaKTI/I‘-ICCKI/IC 3aHATHSA B BUC HpaKTH‘ICCKOfI IIOATrOTOBKH

4.5 — JIP (JTabopaTtopHbie paOOTHI)

4.6 — JlabopaTopHble paOOThI B BU/I€ MPAKTUYECKON MTOATOTOBKHU

4.7 — NKP (Muas xoHTakTHas paboTta)

4.8 — KTO (KoHTpoJib TEOPETHYECKOTO OOYUCHHUS)

4.9 — KO (KoHTposb Ha sK3aMeHe)

5 — KoHTpoJib (B aKaJIeMUUECKUX YaCaX)

6 — CaMmocTtosTenpHas paboTa (B akaJeMHUISCKUX Jacax)

7 — @OpMBI TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH

1 2 3 4 5 6 7
4114214344145 (46147(48]49

1 AMY, 1 |2 4 10 tect, U3,
OCHOBHbIE KOHCIIEKT
XUMHUYECKHE
IIOHATHUA U
3aKOHBI,
KJTaccuuKarms
"
HOMEHKJIATypa
HCOPraHUYCCKUX
COEIMHEHUN

2 CtpoeHue 1 |4 4 12 TECT,
aToma, cobecenoBaHU
MIEPUOJIAYECKUI e
3aKOH U
XUMHYCCKasd
CBSI3b

3 Xumnaeckas 1 |4 4 4 12 tect, U3,
TCPMOANHAMUKA IIpOBEpPOYHAA
U KUHETHUKA pabota

4 PactBopsHI. 1 |4 8 12 tect, U3,
Teopust POBEpOYHAS
3NIEKTPOTUTHYEC paborta
KoM
JUCCOLIMALINT

5 OxkucmurensHo- |1 |4 4 4 12 tect, U3,
BOCCTAaHOBHTEITb MpOBEepOYHAas
HBIE PEaKIUH. pabota
DNEeKTPOXUMHYE
CKHE IIPOLIECCHI

6 OK3aMeH 0.3 1357

Hroro 18.0 16.0 160 [0.0]0.0({0.3] 357 | 58.0
5. COAEP/ KAHUE YUEBHOI'O ITPEJIMETA
5.1. Jlekuuu

Noe 1/ HaunmenoBanue Tembl ConeprxaHue TeMbl (paszena)

I (paznena)

1 AMY, ocHOBHbIE | [ToHsiTME O MaTepuum, BUIBI MAaTepUU. XHUMUYECKAS

XUMUYECKHe  TOHATHS U | popMa JBIKEHUS MATEPUU, XUMHUYECKOE BEIECTBO.
3akoHbI, Kinaccuukamus u | [Ipenmer Xumuu. YpPOBHU OpraHu3alliyd BEIIECTBA,




HOMEHKJIaTypa
HEOPraHUYECKUX
COEIMHEHUI

n3yyaeMmble XUMUEH: ATOMBI, MOJIEKYJIBI,
KOHACHCUPOBAaHHbIE cHCTeMbl. (OCHOBOMOJIOKHUKU
xumuueckon Hayku: M.B. Jlomonocos, [I.H.
MenneneeB, A.M. ByTtiepoB. MecTo XuMHH B CUCTEME
€CTECTBEHHBIX HayK. BO3HMKHOBEHHUE U pa3BUTHE
aTOMHO- MOJIeKyJIsipHOro yuenws. Paboter M.B.
JlomoHOCOBa. 3aKOH COXpaHEHHUsI MacChl U SHEPTUU U
€ro 3HaueHHE B XMMHU. 3aKOHBI TOCTOSTHCTBA COCTaBa,
KpPaTHBIX  OTHOILICHUH, OOBEMHBIX  OTHOIICHUH.
XUMHMYECKU 3KBUBAJIEHT. 3aKOH JKBUBAJIEHTOB.
3akoH ABoragpo u BbIBOABbI U3 Hero. OCHOBHbIE
ITOJIOKCHUST aTOMHO-MOJIEKYJIIPHOU TEOPHH. ATOMBI U

MOJIEKYJTBI.
OTHOCHUTENIbHBIE ATOMHBIE U MOJIEKYJISIPHBIE MAcCCHI.
Uucno AsBoraapo. Mojap — eauHUIA KOJIWYECTBA

BelecTBa. MoJjsipHass Macca U MOJISIPHBIM 0ObeM.
Ilonsatne o xumudyeckoM 3jemeHTe. [IpocThie
BemectBa. Aimmorponus. CroxkHBIE BEIIECTBA Kak
(opMa CylIeCTBOBAHUSI JIEMEHTOB B COEOUHEHUSX.
HowmenknatypHbie npaBuiia HNIOITAK
HeopraHuueckux BemlecTB. Kitaccudukanus mpocThix
BemecTB. Kiaccudukarus CI0XKHBIX BEIIECTB  I10
coctaBy. buHapHbIe cOoeaUWHEHUs, UX HOMEHKJIATYpa.
TpexaneMeHTHbBIE COCTMHEHUSI. IMuapoxcup.
Kucnotel. Conu. Knaccuduxaius clioXHBIX BEILIECTB
o (HYHKIIMOHAIIBHBIM MIpU3HAKAM. Oxcuasr
cosjeoOpasyroliue u HecojeoOpasyronue. KucinoTtHsie,
oCcHOBHbIE U aMdoTepHbie okcuabl. HomeHkmatypa
okcusioB. OcHoBanus. OAHO- W MHOTOKHCIIOTHBIE
ocHoBaHusa. Illenoun. HomeHknatypa OCHOBaHUIA.
KucnoTel: 6ecKuCIOpoaHbIE U KUCIOPOICOACPIKAIIIME.
OnHO- U MHOTOOCHOBHBIE KHCIIOTBHI. HoMeHkIaTypa
kucinor. Comu:  cpenHHe, KHUCIbIE, OCHOBHBIE.
Howmenkiatypa coreit.

Crtpoenue
MEPUOINYECKUI
XUMHYECKas CBS3b

aToMma,
3aKOH H

DKCcrepuMeHTalIbHOE 00OCHOBAHUE MPEICTABICHUN 00
aToMe KakK CIIO)XHOU cucteme. OTKPBITHE 3JIEKTPOHA.
PanuoaktuBHocth. Monenbs atoma TomcoHa. OnbITHI
Pezepdopna nmo paccessHuro a-uactui. Mojenb aToma
Pesepdpopna, ee gocromHCTBA M HEJOCTATKH.
KBanToBass Teopuss Ilnanmka. KopnyckynsipHo-
BOJIHOBOM Ayanu3M u3ilydeHus. YpasHeHue Ilnanka.
O0Bsicuenne ¢ortodrdpdekra DUHIITEHHOM. DOTOHHI.
Teopust atoma Bomopona mno bopy. OObscHeHue
CIIeKTpa aToMa BOJIOPO/A. BuyTtpennue
MPOTUBOPEUYUs TEOpUU aToMa Bojaopoaa mno bopy.
[TonbiTkM ux ycrpanenus. KopryckyisipHO-BOJIHOBOM
nyanu3Mm  vactuill. Bomubel [le bpoiinsa. [lpunnun
HeonpeAeneHHoctn  leizenbepra.  Ilonstue o
BosiHOBOM  ypaBHeHuun Illpeaunrepa. KsaHTOBO-
MeXaHW4ecKass MoJelb aToMa. KBaHTOBbIE UnCia Kak
MapameTpbl, OMPEACIISIIONINE COCTOSHUE AJIEKTPOHA B
aToMe. I'maBHoe, OpOUTAIBHOE, MarHuTHOE
KBAHTOBBIE uMclia, ux ¢usudeckuit cmuici. [loHsTue
00 2JIeKTpOHHOM oO0Onake. ATOMHBIE OpOHWTAIH.




OcHOBHOE U BO30YXICHHOE COCTOsSIHUE. Bua aTOMHBIX
s-, p-, d- u f- opburaneit. CoOCTBEHHBII YIIIOBOW U
MarHUTHBIE MOMEHTBI 3JIEKTPOHA (CIIMH) M CIIMHOBOE
KBAHTOBOE 4YHUCIO. MHOIO3JIEKTPOHHBIE ATOMBI.
XapaKTepuCTUYECKHE PEHTIEeHOBCKHUE CHEKTPBI
aToMOB. 3akoH Mo3nu. 3apsasl saep aTOMOB.
[IpuHuMOBl  3amojHEHUsT oOpOuTaNel B  aToMmax:
NIPUHLUNAN HauMeEHbIIeNn 3Heprun, npuHoun Ilaymnm,
npaswio ['yuga. Ilopsimox 3amoyiHeHUSI aTOMHBIX
opouraneii. IlpaBuna KieukoBCKOro. DIEKTPOHHBIC
dbopmynel. CumBonuyeckas u rpadudeckas (Gopmbl

3allUCU  JJIEKTPOHHBIX  (dopmyin.  Sapo  kak
JAHAMHWYECKAS CHCTEMa IPOTOHOB W HEUTPOHOB.
H3oromnsl. Snepueie peakuuu. ITpumenenue

PAaIMOAKTUBHBIX M30TONOB B IPOMBIIIICHHOCTH.
CBolicTBa U30JIMPOBAHHBIX aTOMOB: ATOMHBIN paJuyc,
SHEpPrusi HMOHU3ALUUM, CPOACTBO K  3JIEKTPOHY,
NEKTPOOTPULATENBHOCTD.

OTKpbITHE MEPUOINYECKOTO 3aKOHa ..
MenpeneeBbiM. [IpuHIUIT TOCTpOEHUSI €CTECTBEHHOM
CUCTEMBI 3JIEMEHTOB. DKCHEPUMEHTAIBHOE
MOATBEPKACHUE TeopeTndeckux npenckaszanun .M.
MenneneeBa. CoBpeMeHHas dbopmynupoBKa
MIEPUOANYECKOTr0 3aKOHA. CBS3b MOJOKEHUS JIEMEHTA
B NIEPUOANYECKON CUCTEME C IIEKTPOHHBIM CTPOECHUEM
ero aToma. Ocobennoctu 3JIEKTPOHHBIX
KOHpHUTYpauuii aTOMOB 3JIEMEHTOB TJIABHBIX U
NMOOOYHBIX MOATPYNH. DJEKTPOHHBIE CEMENCTBA
anmeMeHTOB. CBSA3b  CBOHCTB  3JIEeMEHTa C  €ro
MOJIO’)KEHUEM B mepuoauyeckoil cucreme. M3meHnenune
BEJIMYMH PAJUyCOB, SHEPIUH MOHU3ALUM, CPOJICTBA K
NEKTPOHY U 3JIEKTPOOTPHUIATETIBHOCTH aTOMOB C
pocToM 3apsioB ux saep. [leppoanuHoCTh U3MEHEHU
CBOMCTB 3JIEMEHTOB KaK IpPOSBIIEHUE MEPUOIUYHOCTH
U3MEHEHUS JJIEKTPOHHBIX KOH(MUIypaluii aTOMOB.
3HaueHre NEPUOANYECKOTO 3aKOHA.

ITpupona XUMHUYECKUX CBSI3EH. OcHOBHBIE
XapaKTEpUCTUKU CBSI3U: JUIMHA, 3HEprusi. OCHOBHBIE
TUINBI  XUMHYeCKOW cBsi3u. KoBajeHTHass CBSI3b.
OOpa3zoBaHMe U CBOWCTBA KOBAJIEHTHBIX CBSI3CH:
HaIpaBJICHHOCTb, HACBIIIAEMOCTb, KpPaTHOCTb,
IIOJISIPHOCTD, IOJIIPU3YEMOCTh. BalleHTHBI  yrod.
I'mbpumm3anuss aToMHBIX opOuTaneidr u  ¢opma
MHOI'OaTOMHBIX 4YacTull. Tumsl ruOpuauzanmuu (sp,
sp2, sp3). CBoiicTBa BENMIECTB C KOBAJEHTHBIM TUIIOM
XUMHYECKONW CBS3U. ATOMHBIE U MOJIEKYJISIPHbBIC
KPUCTAJUIMYECKNE PELIETKH, TUIIbI, cTpoeHue. MloHHas
cBs13b. CBoiicTBa MOHHOM cBsi3u. O0IaCTh MPUMEHEHUS
NOHHOH Mozenu. oHHbIE KPUCTAININYECKUE PELIETKU.
[Monspuzaumss u mnongpu3ylollee ACHCTBUE HOHOB.
Bonoponnas CBSI3b. MexMOoeKyIIsIpHbIe 51
BHYTPUMOJIEKYJISIDHbIE BOAOPOJAHBIE CBSI3U. BiusHue
BOJIOPOJIHOM  CBA3M  HAa  CBOMCTBa  BEILECTB.
Merammueckast cBsi3b. OCOOEHHOCTH 3JIEKTPOHHOTO




CTPOEHUS 3JIEMEHTOB, CIOCOOHBIX K OOpa30BaHUIO
METaJIINYECKOMN CBSI3H. MexMOoneKyIsIpHbIE
B3auMoiecTBUsl. OpUEHTAIIMOHHOE, UHAYKIIMOHHOE,
JIUCIIEPCUOHHOE B3aUMOJAECHCTBUSL.

XumMuueckas
TepMOAMHAMMKA U KHHETHKA

TeroBbie 3 (deKThl XUMUYECKUX peakiuil. TermioTs
00pa3oBaHUs XUMHUUYECKUX coennHeHui. 3akoH ['ecca.
HN3menenne BHYTPEHHEN SHEPIruu CUCTEMBI.
Onranprnus. [lonstue 00 sHTpomuu. WM3o06apHo-
M30TepMHUYECKHI TToTeHuan (3Heprus I'mdoca). Pons
SHTAJIBIMUUHOTO U  SHTPONUHHOrO (AaKTOpPOB B
HAIlPpaBJIECHHOCTH  MPOIECCOB  MPU  Pa3IUYHBIX
YCIIOBUSIX. CTaHJapTHBIC 3HAYEHUS
TEPMOJMHAMUYECKUX MTAPAMETPOB.

CkopocTh XMMUUECKUX peakiuid. Ee koanuecTBeHHOE
BbIpakeHre. DaKTOphl, BIUSIONIME HA CKOPOCTHb
XUMUYECKUX  peakuuil. 3aBUCUMOCTh  CKOPOCTH
peaxkiuyu OT KOHIIEHTPALUM PEearupyrolinuxX BeEIIeCTB.
3akoH peicTByrommx Macc. Ero npuMeHenue st
FOMOTEHHBIX UM TeTeporeHHbIX cucreM. KoHcraHTa
CKOPOCTH PEAKIMU. BIUSIHUE (PaKTOpa MOBEPXHOCTU
Ha CKOPOCTh peakIMu B TETEPOreHHOU cpene.
3aBUCUMOCTb CKOPOCTU PEAKLIMU OT TEeMIEePaTyphl,
TeMIlepaTypHbIid KoddduireHT peakuuu. [Tonstue 0o
AKTUBHBIX  MOJIEKYJIaX W JHEPruM  aKTUBAIUU
nporecca. Karanu3. BnusHue kataau3aTopoB Ha
CKOpPOCTh peaklnuu. Bunabl karaad3a: TOMOTEHHBIH,
TETEPOTEHHBIN, AaBTOKATAIW3, MOJOXUTEIbHBIA U
OTpULIATEIbHBINA,  TOHSATHE 00  WHruOUTOpax.
Hcnonp3oBanue kataniu3a B MPOMBIIUIEHHOCTH. Posib
KaTajau3aTOpoB B  OMOJOTMYECKUX  IIpolieccax.
Heobpatumble 1 oOpaTUMble XUMHUYECKHE PEAKLIUH.
VcnoBus 00paTuMOoCTH u HEOOPATUMOCTH
XUMHUYECKUX MPOIECCOB. XHMHUYECKOE pPaBHOBECHE.
Koncranta xumnueckoro pasHoBecus. [Ipunnun Jle
[artenbe. CmenieHne XUMUYECKOTO PABHOBECHUS MPHU
W3MEHEHUU KOHIEHTpPALMU PEarupyrouux BeEIIeCTB,
naBieHuss U Temmepatypel. Kartamuzatopel B
o0paTUMBIX  Ipoliecca.  3HAUEHHUE  Yy4YeHUs O
XUMUUYECKOM PABHOBECUM U CKOPOCTH XHUMHYECKHUX
peaxiui 1 yIpaBieHUs] XUMUYECKUMU ITPOIECCAMMU.

PacTtBOpHI.
Teopus 37eKTpOIUTHUECKOMN
JIUCCOLIMAITUT

XapaKkTepucTuka  AUCHEPCHBIX CHUCTEM U HX
knaccudukamus. BsBecu (CyclieH3uM, OMYIBCUH),
KOJUIOUJIHbIE  PAacTBOPBI, UCTHUHHBIE  PACTBOPHI.
Mexanu3Mm npouecca pacrBopeHus. ConpBatauus npu
pactBopenuu. Paboter .M. MeHneneeBa o teopuu
pactBopoB. TepMoauHamMuKa mpolecca pacTBOPEHUS.
PacTtBopuMocTh  TBepIbIX  BEHIECTB B BOJE.
KoadduimeHT pacTBOpUMOCTH, €ro 3aBUCHMOCTH OT
TEMIIEPATYPHI. Haceiennsii pacTtBop Kak
JUHAMUYECKas paBHOBECHAS cucrTema.
[TepechlllieHHbIE  pacTBOPbBl W YCIOBUS — HX
ycrouuBoct. Kpucramioruapatel. KomnounaHbie
pacTBOpBl KaK TeTeporeHHble cucrtembl. OOmas




XapaKTEepUCTUKA KOJUIOUAHBIX cucTteM. Kunernueckas
M arperaTuBHasi YCTOMYMBOCTH KOJIJIOUJHBIX CHCTEM.
CpolicTBa  KOJUTOWTHBIX  CHUCTEM:  OITHUYECKHE,
MOJIEKYJISIPHO- KUHETHYECKUE, ANEKTPUUCCKHE.
VYCTOWUHUBOCTh M KOATYJISLMS KOJUIOUIHBIX CHCTEM.
Konuentpanus pactBopoB. CrnocoObl BbIpaxKeHUs

KOHUEHTpAIUU pacTBOPOB. Pacuetnr JU1st
MPUTOTOBJICHUS pPacTBOpOB pa3IMIHON
KOHIICHTPAINH. PactBopsr HEDJIEKTPOJIUTOB.

CBoiicTBa pa30aBiIeHHBIX pacTBOpPOB. 3akoH Payms.
OcmoTtuueckoe gamieHue. 3akoH Bant- Todda.
N3zotonnueckuii koapuimeHr.

ONeKTPOIUTBl W HEINCKTpOoJUThl.  OCHOBHBIC
MTOJIOKESHUS TeOpUn AIIEKTPOIUTUIECKON
nuccommanuu. Pabdorer C. Appenuyca u H.A.
KabnykoBa. MexaHu3M AUCCOLMALIMM BEUIECTB C
pa3IMYHBIM  THIIOM  XHMHYECKOW cBsi3u. Poib
MTOJIIPHBIX MOJIEKYJI BOJIBI B TIpOIIeccax JUCCOLMAIIUN
U HOHHU3AlMM  BEIIEeCTB. OHEpPreTukKa Mpoliecca
JTACCOIUAIIUH. Crenenb NEKTPOIUTHUUECKOMN
nucconuanuu. CuiabHble U Clabble 3JIEKTPOIUTHI.
@DakTOphl, BIMSIOIMIFNE HAa CTEMNECHb JUCCOIMAIINM.
ITpumeneHue 3akoHa AEHUCTBYIOIIMX MAcC K MPOLECCY
JUCCOIMAIMU  cnadbIX  aeKkTposnToB. KoHcTraHTa
JMCCOIMAIINU, CMEIIEHUE JUCCOIMALMM  CIabbIX
NEKTPOJIUTOB. 3akoH  paszbaBieHus. Kuciorsl,
OCHOBaHUS " COJIH B CBeTe TEOpUH
NEKTPOJUTHYECKON  aucconmaunu. CryneHuyaras
nucconmainus. Ilporonurudeckass Teopusi KUCIOT M
OCHOBAaHUHN. DJIEKTPOIUTHYUECKAS TUCCOLUAIUS BOIBI.
HMonHoe npousBeieHre BOBI. BiusHue TemmepaTypsl
Ha Ipouecc Jucconmanuy Bonabl. Bomoponnsbli
nokasarteiib. PaBHOBecue B HACBIIIEHHBIX pacTBOpax
MaJIOPaCTBOPUMBIX  3JIeKTpoiuTOB. [IpousBenenue
pacTBOPUMOCTH. VYcnoBus 00pa3oBaHud u
pacTBOpeHUss ocajakoB. Peakmum B pacTBopax
aNeKTposuToB. HampaBlieHHOCTh OOMEHHBIX pPEaKIIUi
B pactBopax »3jnektponutoB. IIpaBuno beprome.
Peakimun runponusza. I'maponus cojen. Paznuunbie
clIlydau TUApoOJM3a cojiei. Peakius cpeabl B BOJHBIX
pactBopax coiyieit. OOpaTuMbIli U HEOOpaTUMBIH
ruaponu3 coier. CreneHb M KOHCTAHTA THAPOJIU3A.
DaKTOPHI, CMEIIAIOIINE PABHOBECHE TUIPOIIU3A.

OKUCIATENBHO-
BOCCTAHOBUTEIbHBIE
peaKIum.
DNEKTPOXUMUUECKIE
TIPOLIECCHI

Peakiuu, mnporekaromue ¢ HU3MEHEHHMEM U 0e3
W3MEHEHMSI CTEIIEHW OKHCJIEHHUS ATOMOB JJIEMEHTOB.
Knaccudukamms OKHCIUTEIHHO- BOCCTAHOBUTEIBHBIX
peakuunii. OxuciauTenu U BoccraHoBuTenu. IIpaBuia
COCTABJICHUSI ~ OKMCIIUTEIIBHO- BOCCTAHOBUTEJIBHBIX
peakuuii. MeToabl  3NIEKTPOHHOro  OajaHca W
9JIEKTPOHHO- MOHHBIM. Poib cpeapl B NpoTeKaHUU
OKHCIIUTEIIBHO-  BOCCTAHOBUTEIBHBIX  IIPOLIECCOB.
B3anmonelicTBue METAIJIOB C KUCIOTAMU U COJISIMHU B
BOJIHBIX pacTBopax KaK OKMCIIUTEIIBHO-
BOCCTaHOBUTEIIBHBIN IIPOLIECC.




[TonyuyeHne 3IEKTPUUECKOrO TOKA MPU XUMHYECKHX
peakuusax. I[loHsiTie O raJlbBaHMYECKOM 3JIEMEHTE.
Bo3HukHOBEeHHE CKauka TNOTEHLMala Ha TpaHULEe
METaJUI- PACTBOP. BONOPOIHBIN 31EKTPOI CPABHEHUS.
CraHmapTHbIe 3JIEKTPOIHbIE IMOTEHLINAJIBI.
3aBUCHUMOCTD 3JIEKTPOJAHOIO MOTEHLIMANIA MeTajjla OT
KOHILIECHTpAllMd €r0 HOHOB B PAcTBOpE. YpaBHEHUE
Hepncra. PaGotsl H.H. bekerosa.
DJIEKTPOXUMUYECKUM PpsII  HANPSIKEHUH METaJIJIOB.
CraHgapTHbIE OKMCIUTEIIBHO- BOCCTAHOBUTEJIBHbBIE
MMOTEHIIUAJIBI. HanpaBieHHOCTp ~ OKUCIUTEIBHO-
BOCCTAHOBHUTENIBHBIX  pEaKLUii B pacTBOpax.
OKHUCIUTENBPHO- BOCCTAHOBHUTENIbHBIE IPOILIECCHl B
IpUpoJe U Ha npousBoacTBe. Kopposus MmeTanios.
Bunsl koppos3un. Meronpl 3alllUTBl METAJLUIOB OT
Koppo3uu. DnekTponu3 kak OB mporiecc. DnekTponus
paciyiaBoB. DJEKTPOJIM3 BOJHBIX PACTBOPOB KHUCIIOT,
LIEJI0YEN, COJIEM M €ro IPaKTHUYECKOE 3HAYCHUE.
3aKOHBI JIEKTPOIN3A.

5.2. IlpakTuyeckue 3aHATUS

Hanmenosanne TeMbl

CopepxaHue TeMbl

OcCHOBHBIE KJIaCChbI
HCOPTraHNYCCKUX COCIMHEHUH

Knaccudukaiyss TpOCTBIX M CIOXKHBIX — BEIECTB.
bunapubie coeauHenus. Knaccudukamus —CIIOXKHBIX
BEIIECTB MO (DYHKUIMOHAIBHBIM Mpu3HaKaM. OKCHUIbI
cojieoOpaszyronue u HecojieoOpasymwoiue. KucinotHsle,
OCHOBHBIE M aMdoTepHble OKcuabl. HoMeHkaTypa
okcumoB. OcHoBanna. OgHO- W MHOTOKHUCIOTHBIE
ocHoBaHusa. Illemoun. HomeHkaTypa OCHOBaHUU.
Kucnotel: 6eCKUCIOPOHBIE M KHUCIOPOACOACPKAIIUE.
OnHO- M MHOTOOCHOBHBIE KHUCIOTHL. HoMeHkiatypa
kuciaor. Conu:  cpenHue,  KUCIIbIE,  OCHOBHBIE.
Howmenxknatypa coneii. I'padudeckue hopmyib

OCHOBHBIE 3aKOHBI XUMUU

OCHOBHBIE ~ CTEXMOMETPUYECKHE  3aKOHBI:  3aKOH
COXpPAaHEHUS U B3aMMOCBSI3U MAacChl M J3HEPrUHU; 3aKOH
MOCTOSIHCTBA COCTAaBa; 3aKOH KPATHBIX OTHOIIECHUN;
3aKOH ABOraJpo; 3aKOH 3KBUBAJIECHTOB. DKBUBAJIECHT
9JIEMEHTA, SKBUBAJICHT CIIO)KHOT'O BEIleCTBA, MOJISIpHAs
Macca SKBUBAJICHTA 3JIEMEHTA U CJIO0XHOTO BEIIEeCTBA
(oxcuaa, rTuAPOKCUAA, KUCIIOTBI, COJIN). DKBUBAJICHTHBIN
o0BeM

Crtpoenue aTomMa u
MEPUOINYECKUN 3aKOH

KBaHTOBO- MexaHMYeCcKoe OIMCAHME CTPOSHHUSI aToMma.
BomnoBoe  ypaBuenme — Ilpeamnrepa.  AToMHas
opbutans. KBanToBble uymncina, ux (pU3NYECKUN CMBICI.
[TpaBuia 3anmoTHEHUS 3JIEKTPOHHBIX 00OJIOUEK aTOMOB:
OPUHIMIT HAWMeHbIIeH sSHepruu, npuHuun Ilaymm,
MPaBUIIO XyHa, MPaBUIIO KiteukoBckoro.
dopMynMpoBKa MepUOAUYECKOro 3akoHa. CrpoeHue
MEPUOIUYECKON  CHUCTEMBl XMMUYECKUX  3JIEMEHTOB.
3akon Mo3snu. [lopsakoBblii HOMEP XHMHUYECKOTO
SIIEMEHTA. Cas3p MOJIOKEHUS JJIEeMEHTa B
MEPUOMUECKOH  CHUCTEME€ C  €ro  3JIeKTPOHHBIM
CTPOEHHEM. OJIEKTPOHHBIE CeMeHcTBa  3JIEMEHTOB.




3aBUCUMOCTb CBOWCTB XHUMUUYECKHX 3JIEMEHTOB OT HUX
MOJOXKEHUsI B TMEPUOAMYECKON cucteMe (aTOMHBIM
pamnyc, SHEpPTrHsl WOHM3allud, SHEPrUs CpPOJCTBA K
JEKTPOHY, EKTPOOTPULIATEIIHHOCTb).

XuMHU4YecKas CBSI3b

[Tonsarue xumuueckoi cBsizu. TUIBI XUMUUECKOU CBSI3H.
OO6mue CcBOMCTBA XMMUUYECKOW CBSI3M (JJIMHA CBS3H,
sHeprusi cBsizu). KoBaneHTHass cBs3b. KBaHTOBO-
MEXAaHUYECKOE  OMNUCAHUE  KOBAJIEHTHOM  CBSI3U.
OcHoBHble TmONIO)keHUs1 Teopun BC. MexaHu3Mmbl

obpazoBaHUs KOBAJICHTHOM CBSI3H. CaoiicTBa
KOBAJIEHTHON CBsI3U  (MOJISIPHOCTh, MOJSIPU3YEMOCTb,
KPaTHOCTb, HACBHILIIAEMOCTb, HaIIPABJIEHHOCTB).
I'mbpuauzanus ATOMHBIX opOuTaNIEH. Tunsl

TUOPUIM3ALIUM U TeOMETpUsi MoJiekysl. MloHHast CBs3b.
Mexanuzm oOpazoBanusi. CBoWCTBA HOHHOM CBSI3HU.
Bonopoanas cBs3b, obpa3oBaHue, CBOWCTBA. BnusiHue
BOJOPOTHOM CBSI3U Ha CBOMCTBA BEIIECTB.
Meramnuueckast cBA3b. CHIIBI  MEXMOJIEKYJISIPHOTO
B3aMMO/ICUCTBHUSI.

TCpMOILI/IHaMI/IKa 1 TCPMOXUMUA

DHepreTuka XUMUUYECKMX IpoueccoB. BHyTpeHHss
SHEprusi W HSHTAIbNUA cucTteMbl. 3akoH I'ecca u ero
CJIEICTBUS. DHTAJBINS OOpPAa30BAHUSA XUM. COCIUHEHUIA.
OHtponus. VI3MeHeHuEe DSHTPONUM B  Pa3IMYHBIX
nporeccax. DHeprus ['mb66ca. M3meHeHne morteHiana
I'n66ca u HampaBieHue XUMHYECKUX IpoueccoB. Poib
SHTAJIBIIMIMHOTO W JSHTPONMHHOTO  (PaKTOpoB B
HAIPaBJIEHHOCTH ITPOLIECCOB.

XUMHUYECKass KWHETHUKA

CkopocTh XuMHUeCKOH peakiuu. MaKkTOpPhI, BIUSIOIINE
Ha  CKOPOCTb  XMMHUYECKOW  peakKluu. 3aKkoH
JedcTByromux Macc. KOHCTaHTa CKOPOCTH pEaAKLMH.
TemnoBbie s dexThI XUMUUYECKUX peaKiui.
3aBUCUMOCTh CKOPOCTH pE€aKUUU OT TeMIepaTyphl.
[TpaBuno Bant-T'odda. DHeprus aktuaumu. Bausaue
KaTajau3aTtopa. OG6paTtumble u HEeoOpaTUMbIE
XUMHMUYECKHe peakuuu. Hampasnenue peakuud u
XUMHYecKkoe paBHoBecue. KoHcraHTa paBHOBecCHS.
@®akTopbl, BIMSAIOLIME HA CMEUIEHUE XUMHYECKOTO
paBHoBecus. [Tpunuun Jle [Hlatense.

OKUCINTENBHO-
BOCCTaHOBHMTEIIBHBIC PEAKIIMHI

MexaHu3M OKHUCIECHHSI U BOCCTAaHOBJICHHUS. TUNWYHBIE
OKHCIUTCIIN )41 BOCCTAHOBUTCIIN. K.TIaCCI/I(i)I/IKaL[I/ISI

OKUCJIUTEIIBHO- BOCCTAHOBUTEIIbHBIX MIPOLIECCOB.
YpaBHeHus OKHUCIIUTEIIBHO- BOCCTAHOBUTEIBHBIX
peakuuni

9HeKTpOXI/IMI/I‘ICCKI/I€‘ IIPOLECCChI

[TonyyeHue »5IEKTPUYECKOrO TOKA MPU XUMHUYECKUX
peakuusix. [anpBaHuueckuit  smemeHT.  CTpoeHue
JIBOMTHOTO  3JIEKTPUYECKOTr0  ciosl. BO3HMKHOBEHUE
CKayka I[OTEHIMaja Ha TpaHULE METalUI- PacTBOP.
Bonopoansiit  anexktpon cpaBHeHus. (CraHOapTHBIE
9JIEKTPOJIHbIE  MOTEHIUaNbl. YpaBHeHue HepHcra.
DJIEKTPOXUMUUYECKUN  Psii  HAMPSDKEHUM  MEeTaJlloB.
DNEeKTPOIU3 KaK OKHUCIUTENIbHO- BOCCTAHOBUTEIIHHBIN
IpolLecc. DNEKTPOJIU3 PACIUIABOB U PACTBOPOB. 3aKOHBI




OJICKTPOJIN3A.

5.3. JIaGopaTopHble 3aHATHUS

Haunmenosanne TeMul

CopepxaHue TeMbl

CKOpOCTh XUMHUECKUX PEAKIIUMA

3aBUCUMOCTh CKOPOCTH pEaKIMU OT KOHIEHTPallUuU
pearupyromux BelecTB. BimsHue TeMIiepaTypbl Ha
CKOPOCTh peakinu. BiusHue BEIMYMHBI TTOBEPXHOCTH
pearupymomux BEIIECTB Ha CKOPOCTh XUMHYECKOU
peakuuu. BriusHue KaTtanmuzatopa Ha  CKOPOCTh
XUMUYECKOW peakiuu. BrusHue Temmepatypbl Ha
CMENICHNE XUMHUUECKOTO PaBHOBECHS.

XMMHUYECKOE PABHOBECHUE

HeoOpatumeie u oOpaTUMble XUMHUYECKHE PpEAKIUU.
XuMuueckoe paBHoBecre. KOHCTaHTa XUMHYECKOTO
paBHoBecus. [lpunnun Jle [Hartenpe. CMeleHue
XUMHUYECKOTO paBHOBECHS npu U3MEHEHNH
KOHILIEHTpAIIMU PEarupyronmx BeIIeCTB, JABJICHUS U
TeMmrepatypsl. BiausiHue KOHILIEHTpALlUU pearupyrommx
BEILIECTB Ha CMEIIIEHUE XUMHUYECKOTO PAaBHOBECUS

Cnioco6ml BBIPAXKEHUS
KOHILIEHTpALU pacCTBOPOB

Konnentpauuss pactBopoB. CrocoObl  BbIpaKeHUS
KOHLIEHTpaluu pactBopoB. I[IpouenTtHasi, MousipHasi,
HOpMaJlbHAasl, MOJISZIbHASI KOHUEHTpauusi. Pacuersl g
MIPUTOTOBJICHUS] PACTBOPOB PA3TUYHON KOHIIEHTPAIIUH.

Teopus
JUCCOLMALIUN

3JIEKTPOJTUTHYECKOU

CpaBHeHHE XMMUYECKOW aKTHBHOCTU KHCIIOT. BiausHue
OJHOMMEHHOTO MOHA Ha CTENEHb TUCCOIUAIUU CIa0BIX
anekTponuToB. Jucconmanus coneil. MonHble peakuum.

I'mpponus coneit

Onpenenenne cpenbl pacTBOpoOB  cosield.  BriusiHue
HAarpeBaHWs Ha THUAPOJIU3. BiusHME KOHIEHTpaLUu
conu Ha ruAposn3. COBMECTHBIN TUAPOIN3 COJIEH.

[Tonyyenue u CBOICTBa

KOJINIOMAHBIX CUCTEM

[Tonyuyenue 30ms cepbl. [lomyueHune 3075 TUAPOKCHIA
xene3a(Ill). Tlonyuenue 3oseit OepIUHCKON Nazypu C
Pa3IMYHBIMU 3aPSAaMHU.

OKUCIIUTENBHO-
BOCCTaHOBHMTEIIBHBIC pEaKIIMHU

OxucIuTeNbHbIE CBOMCTBA MNEPOKCHAA  BOJOPOAA.
BoccraHoBuTenpHBIE CBOWMCTBA MEPOKCHAA BOJOPOAA.

BryTpumornekynspHbie OKHUCIIUTEIIBHO-
BOCCTAHOBUTEIIbHBIE peakuu. Peakunn
JUCTIPOIIOPLIMOHUPOBAHUS (caMOOKHUCIIEeHUSI-

CaMOBOCCTaHOBHGHI/IH). Poinsb cpeabl B IIPOTCKAHHU
OKHCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKL[I/Iﬁ

BHGKTpOXHMI/I‘-IeCKI/IC IpouECChl

Koppo3uss OLMHKOBAaHHOIO U JIYXKEHOTO JKele3a.
Koppo3uss B HelTpanbHOU cpene. Ponp kucnopona B
KOPpO3UH MeTAIIOB. JleiicTBiue HHrMOuTOpa KOPPO3MUH.

6. CAMOCTOSATEJ/IbHAS PABOTA

Ne | HaumeHoBaHue TeMbI Coneprxanue Tembl (pas3zaena) TpynoemkocTh
/1 (paznena) B
aKaJeMHUYECKHX
yacax

1 AMY, OCHOBHBIE | TOATOTOBKA K TECTY, KOHCIEKT, BbinmoyiHeHue | 10

xumuueckue rnmoustus u | U113

3aKOHBI,

Kiaccudukaus u




HOMEHKJIATypa
HEOPraHUYECKUX
COEMHEHNI

2 Crpoenue aroma, | IOArOTOBKa K TECTy, K IpakTH4yeckomy |12
MEPUOTUYECKUN 3aKOH | 3aHSITHUIO
1 XUMUYECKasi CBSI3b

3 XuMnueckas MOJArOTOBKA K TeCcTy, K HPOBEpOYHOH |12
TepMOAUHAMUKA u | pabore, K J1abopaTOpHOM pabore,
KUHETHKA BeInToaHeHue M /13

4 PactBopsl. MOJArOTOBKA K TecTy, K HpOBEpOYHOH |12
Teopus pabore, K J1abopaTOpHOI pabore,
3JIEKTPOJIUTUYECKOU BhINTOJIHEHUE 13
JIMCCOIAINN

5 OxucauTenpHO- MOJArOTOBKA K TecTy, K HpPOBEpOYHOH |12
BOCCTAHOBUTEIILHbIE pabore, K J1abopaTopHOM pabore,
peaKIH. BhINTOJIHEHUE M J13
DIIEeKTPOXUMUYECKHE
MPOLIECCHI

7. OBPA3OBATEJIBHBIE TEXHOJIOT'U

* METO/BI YCTHOT'O M3JIOKEHUS: pacckas, OObsICHEHUE, JIEKIUs, Oecea;

* HArJIsAIHBIE METOJMBI: JEMOHCTPAIIMOHHBINA SKCIIEPUMEHT, MPE3CHTAIUU, JIEMOHCTpPAIIHS
MOJIeNIeH, WILTIoCTpAIUsl CXeM, TaOIuIl, TpadUuKoB;

* MeTONbl 3aKperuieHWsl H3yuyaeMoro martepuana: padoTa ¢ y4yeOHOH JUTepaTypowu,
nabopaTopHble pabOThI, pelIeHUE 3a/1a4, BHIMOJIHEHNE YIIPAKHEHUI;

* METOABI CaMOCTOSITEILHOW paboThI: paboTa ¢ y4eOHOU IMTEepaTypoil, 1abopaTOpHbBIC
paboThl, pellieHne 3a/1a4, BBITIOJHEHUE YITPAKHEHUH, TOJITOTOBKA KOHCIIEKTOB;

* MeTONIbl TMPOBEPKM U OIIGHKU 3HAHUW, YMEHUM M HAaBBIKOB: YCTHBIH OIPOC
(MHAMBUYATIbHBIA, (POHTAIBHBIN), KOJUIOKBUYMBI, CEMUHAPbI, KOHTPOJbHbIE pPaOOTHI,
CaMOCTOSITEIbHBIE pA0OTHI, TECTOBBI KOHTPOJIb,

MpOBEpKa TOMAIIIHUX paboT.
Pexomenayercst wucnosnb3oBaHue HMH(GOPMAIMOHHBIX TEXHOJIOTUM TpU  OpraHu3aluu
KOMMYHUKAILIUM CO CTYIGHTaAMHU JIJIs MPEJCTABICHUSI MHPOPMALIMH, BbIJAUYN PEKOMEHAALINHN 1
KOHCYJIbTUPOBAHUS IO ONEPATUBHBIM BOINPOCAM (3JIEKTPOHHAS MOYTA, JIUYHBIA KAaOWHET),
HCIIOJIb30BAHUE MYJIbTUMEANA-CPENICTB JIJIs IPOBEICHUS JIEKIIMOHHBIX 3aHSATUMN.

8. OLLEHOYHBIE CPEJICTBA JIJI IPOMEXYTOUYHOM ATTECTALIUU
[TpomexxyTouHast aTTecTalus o UTOraM OCBOEHUS TUCIUIUIUHBL: 9k3ameH (1 cemecTp).
Bomnpocel k 3k3aMeny

1. Tlonsarue o matepuu. Xumuueckas (popma ABMKEHHS MaTepuu. Y pOBHU OpraHU3aIUN
BELLECTBA, U3yYaeMble XUMHUEN: aTOMBI, MOJIEKYJIbl, KOHJICHCUPOBAHHbIE CUCTEMBbI. Mob —
€IMHULA KOJIMYECTBA BEILIECTBA.

2. OCHOBHBIE CTEXMOMETPHUYECKHE 3aKOHBI: 3aKOH COXPAHEHMS W B3aMMOCBSI3U MacChl U
SHEPIuu; 3aKOH MOCTOSHCTBA COCTABA; 3aKOH KPATHBIX OTHOILIEHU; 3aKOH ABOraJipo; 3aKOH
SKBUBAJIEHTOB.

3. DKBUBAJEHT 3JIEMEHTA, SKBUBAJIEHT CI0KHOT'O BEILIECTBA, MOJIApHAs Macca SKBUBAJIEHTA
9JIeMEHTa U CIIOKHOTO BellecTBa (OKCHAA, THAPOKCUIA, KUCIOTHI, COIN). DKBUBAJICHTHBIN
00BeEM.

4. DxKcriepuMEHTaJIbHOE OOOCHOBAHUE NMPEACTABIEHUM 00 aToMe, KaK CI0KHON CHCTEME.
OtkpeiTHe 3MekTpoHa. PammoaktuBHOCTH. Momenn atoma Tomcona u Pesepdopna, mx
JIOCTOMHCTBA U HEOCTATKHU.

5. KantoBas teopus Ilnanka. KoprnyckyisipHO- BOJJHOBOM Ayajiu3M u3iyudeHus. Teopus
aroMma Bogopoaa o bopy. Jlocrouncrsa u npotuBopeuns moaenu bopa.



6. KBanrToBas mojienps aroma. BonmHoBas nmpupoaa snektpoHa. Bonnsl [le bpoiins, npuHiun
HeonpenenenHoctu ['eiizendepra, ypasuenue lpeaunrepa.

7. Atomuble opOuTanmu. KBaHTOBBIE 4mMClia, KaK MapaMeTphl, ONPEAENIONINe COCTOSHHE
9JIeKTpOHAa B aToMme. [J1aBHOe, OpOUTaIbHOE, MATHUTHOE KBAHTOBBIE uncia. Duzndeckuit
CMBICII KBAHTOBBIX urcesl. CHMHOBOE KBAHTOBOE YHUCIIO.

8. 3amonHeHuMe AaTOMHBIX OpOUTaled B MHOTO3JEKTPOHHBIX artomax. [lpuHuuIbI
3aIIOJIHEHUS OpOUTAaNIel; TPUHIUIT HAaUMEeHblIlel sHepruu, npuHuun [laynu, npaswio I'ynna,
npaBuiia KitleykoBckoro. DNeKTpoHHbIE (OPMYJIbI aTOMOB. EMKOCTh 3HEpreTudecKux
YPOBHEHU U ITOAYPOBHEI.

9. 3aKOH NeproOJIMYECKUX CBOMCTB XMMUUYECKHX 371€MEHTOB. 3akoH Mo3mnu. [lepuoguueckas
CHUCTEMA XMMUYECKUX 3JIEMEHTOB. CBs3b MOJIOKEHUS 3JIEMEHTA B NMEPUOJUYECKON CUCTEME C
JIEKTPOHHBIM CTpoeHHueM ero aroma. (OCOOEHHOCTH 3JIEKTPOHHBIX KOH(UTYpaLMii
3JIEMEHTOB IJIaBHBIX U TOOOYHBIX MOATPYII. DIEKTPOHHBIE CEMENCTBA 2JIEMEHTOB.

10. CBs13b CBOMCTB XMMHUYECKHUX 3JIEMEHTOB C €rO IMOJIOKEHUEM B MEPUOIUUECKON cucTeMe.
[lepronnueckue W3MEHEHUS CBOWCTB XMMHWYECKHUX OJJIEMEHTOB. ATOMHBIA  pajauyc,
MOHM3AIIMOHHBIN TOTEHLIMAJ, CPOJCTBO K 3JIEKTPOHY, 3JIEKTPOOTPULIATEIIbHOCTb.

11. Xumuueckasi cBa3b. OCHOBHBIE XapPAKTEPUCTUKU CBSI3U: JJIMHA CBSI3U, SHEPIUs CBA3U,
BAJIEHTHBIN yroyi. Tumbl xumuueckoil cBsizu. KoBaneHTHasi cBsaA3b. CBOWMCTBA KOBAJIEHTHOM
CBSI3U: TOJISIPHOCTb, TOJISIPU3YEMOCTb, KPAaTHOCTb, HACHIIIAEMOCTh, HAIPABIEHHOCTD.
BanentHocTs anementoB. ['mOpuam3anmsi aTOMHBIX OopOuTanelt u ¢popmMa MHOTOATOMHBIX
YaCTHILI.

12. HMonnas cBsizb. CBoiicTBa HMOHHOM CBsi3u. CpaBHEHME CBOWCTB COEIMHEHUN C
KOBAJIECHTHBIM U UOHHBIM THUIIOM XMMHUYECKON CBS3U. MeTajuIM4eckoe COCTOSIHUE BEIlEeCTBA.
Meramnunueckast cBsi3b. [IprunHa 351€KTpONPOBOAHOCTH METAIIIIOB.

13. MexmonekysipHble  B3anmMojAecTBUs (cuiibl BaH- nmep- Baambca) u  arperaTHbie
COCTOSIHMS BellecTBa. BomopoaHble cBsizu. BiusiHue BOJOPOAHOM CBSI3M Ha CBOWCTBA
BEIIIECTB.

14. DHepreTuka XMMHMUYECKMX IMPOILECCOB. BHYTpEHHSII 3HEpPrus M SHTAJBIHUS CUCTEMBI.
3akoH lT'ecca m ero cnencrBusi. Temtora u pabGora. DHTAIbNMs OOpPA30BAHUS XHM.
COEIVHEHUN.

15. DOurponusi. M3mMeHeHUE SHTPONMUU B pa3lIUYHBIX Tpolieccax. DHeprust ['ubOca.
Nsmenenne mnoteHinumana I[ubbca U HampaBieHHE XUMHYECKUX IpoiieccoB. Poib
SHTAJBIUAHOTO M SHTPOMUHHOTO (PaKTOPOB B HANTPABIIEHHOCTH ITPOIIECCOB.

16. CkopocTh xuMuueckoil peakuuu. PaKTOpbI, BIMUSIOIIME HA CKOPOCTh XMMHMYECKOMN
peaknuu. 3aKOH JAeUcTByrommx Mmacc. KoHcTtaHTa ckopoctu peakuuu. BiusHue dakrtopa
MMOBEPXHOCTU HA CKOPOCTh F'e€TEePOTEHHOM peaKIinu.

17. TemnoBele 3¢h(dEeKTl XUMUUYECKUX pPEAKIHUH. 3aBUCUMOCTh CKOPOCTH PpPEaKIMU OT
temriepatypbl. [lpaBuino Bant- I'odpda. Ilonsarme o0 sHeprum axkTUBaNMH. BriusHue
KaTanu3zaTopa. MexaHu3M rOMOT€HHOTO U FETEPOTEHHOTO KaTaausa.

18. OOpatumble W HeoOpaTHMble XMMHUYECKHE peakiuu. HampasieHue peakuuii u
xumuyeckoe paBHoBecue. KoHcraHTa paBHOBecus. DakToOphl, BIUSIOINIME HAa CMEIIEHUE
XUMUYECKOTO paBHOBecUsl (KOHILIGHTpalMs, [aBJeHUE, TeMmIepaTypa, KaTalu3aTop).
[Tpuanun Jle [lartense.

19. CocTaB u cTpoeHue MOJIEKYJT BOJIbI. Accomuanusi MoJieKysl Bojbl. Dusndueckue CBONCTBA
BOAbl. AHOManuu (U3MUECKUX CBOWCTB BOABL. XHMHUYECKHME CBOHCTBa BOJbl. Boma B
npupojie. [IpomblnuieHHOE 1 GuoIornyeckoe 3HaueHue Boibl. [Tpobiema 4nucToit BOIBI.

20. PacrBopsl. Kraccubukanus pacTBOPOB IO  arperaTHOMY COCTOSIHHIO U
JMCIIEpCUOHHOCTU. MexaHnu3M mpouecca pacrBopeHus. ConbBaTHas teopust MeHpemneesa.
TemnnoBeie 3¢ heKThl pACTBOPEHUS BEIIECTB.

21. PactBOpUMOCTH TBepIbIX BemiecTB B Boje. KoadduimeHt pacrBopuMoctu U ero
3aBUCUMOCTh ~ OT  TemmepaTypbl. HacekieHHble — pacTBopbl.  Kpucramioruaparsl.
KoHnuenrpauust pacTtBopoB  (HIpOLEHTHAs, MOJSpHAs, HOpMasbHAasi, MOJISJIbHASA).
PacTtBOopuMOCTb ra3zoB. 3aBUCUMOCTb PACTBOPUMOCTH I'a30B OT IABJIEHUS U TEMIIEPATYPBI.
22. CoticTBa pa30aBIeHHBIX PACTBOPOB HEIJIEKTPOIUTOB. 3akoHbl Payns u Baut-T'odda.
OcMoTHnueckoe aBjeHUE.



23. Teopus 37eKTPOIUTHYECKON Aucconuanuu. Jluccounaiius BemecTB ¢ pa3InuHbIM TUTIOM
xuMHuueckon cBsizu. CTeneHb 3JIEKTPOJUTUUECKON aucconuanuu. CusbHble U cialble
3JIeKTPOIUTEI. DAKTOPHI, BIUSIONINE HA CTEIEHb TUCCOLMALIUH.

24. Tucconpanus ciaObIX aeKTpoauToB. KoHcTaHTa nauccornuainuu. 3aKoH pa3baBieHUs.
Kucnorsl, oCHOBaHMSI U COJU B CBET€ TEOPUU JJIEKTPOJUTUUYECKON TUCCOIUAIINM.
[TpoTronmuTrnuekas Teopust KUCIOT U OCHOBAHUI.

25. DnexTpoauTHyeckas auccouuanus Boasl. MoHHOE mpousBeneHue Boabl. BogopoaHslil
nmokasaTtesib. KucioTHbIe 1 OCHOBHBIC (DYHKIIMHU BEILIECTB.

26. PaBHOBecrue B HACBIIIEHHBIX pacTBOpPaxXx MAJOPACTBOPUMBIX 3JIEKTPOJIMUTOB.
[TpousBenenne pacTBOPUMOCTH. YCIOBHUSI 0Opa30BaHUE U PACTBOPEHUS ocaakoB. IIpaBuio
bepromne.

27. I'maponu3s coneit. Knaccudukamus coneit mo ux oTHOIIEHUIO K Bojie. MI3aMeHeHue cpebl
pactBopa B pesyibTare ruapoiusa. CreneHb ruaposusa. DakTopbl, CMeLIAlIIne
paBHOBECHE TUIPOIN3A.

28. KomonaHble pacTBOPbI, METO/IbI MOJIYYEHHS, CBOMCTBA. Y CTOMUUBOCTh U KOATYJISLIMS
KOJJIOUIHBIX CUCTEM.

29. MexaHu3M OKMCJIEHMUSI 1 BOCCTAHOBJIEHUs. TUMUYHBIE OKUCIUTEIM U BOCCTAHOBUTEIIH.
Knaccuduxaus OKHUCIIUTEJIBHO-  BOCCTAHOBHUTEIbHBIX MPOIIECCOB. VYpaBHeHUs
OKHUCIIUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIUM.

30. ITomyueHue »SJEKTPUUECKOTO TOKA MPU XUMUUECKUX peakuusx. [ ambBaHMYECKUIl
sneMeHT. CTpoeHue JBOMHOTO 3JIEKTPUUYECKOTO Cl10s. BO3HUKHOBEHME CKauka MOTEHIMaNa
Ha IpaHUIIE METAJLI-PaCTBOD.

31. BomopoaHblii 3ekTpoj cpaBHeHHMs. CTaHAapTHbIE 3JIEKTPOJHBIC IMMOTEHIIMAJIBI.
VpaBHenue HepHcra. DIeKTpOXUMUUYECKUN PsJl HANIPSDKEHUN MeTasuioB. HampaBieHHOCTb
OKHUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX MTPOIIECCOB B PACTBOPAX.

32. Koppo3sust MeTaiioB. Buabl Koppo3un. MeTo1bl 3aIIIUTHI METAJJIOB OT KOPPO3UH.

33. DNIeKTPOJIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIN MPOIIECC. DJIEKTPOJINU3 PACILIIABOB
1 pacTBOPOB. 3aKOHHKI AeKkTponusa. [Ipumenenue.

9. YYEBHO- METOANMYECKOE U NTHOOPMAILIMOHHOE OBECIIEHEHUME
YUEBHOTI O INTPEJIMETA

a) IuTepartypa
1. Mudraxora, H. III. Ob6mas u HeopraHuueckas XuMwus : ydeOHoe mocodbwe/ H. III.
Mudraxona, T. II. TlerpoBa. — Kazanb : KazaHCKkuil HallMOHAJIbHBIN HCCIIEIOBATEIBCKUI
TexHosiornueckui ynusepcuter, 2017. — 408 c. — ISBN 978-5-7882-2174-8. — Tekcr:
anexTpoHHsIi // LHudposoit oopazoBatensHbIil pecypc IPR SMART : [caiit]. — URL: https://
www.iprbookshop.ru/80237.html (mata obpamenus: 26.03.2024). — Pexxum nocryna: s
ABTOPU3HD. OJIb30BaTEJIEH
2. Cracp, H. ®. CripaBoYHUK 110 OOIIIel U HEOPraHMYECKON XUMHHM : ydeOHoe mmocooue / H.
®. Cracb. — Tomck : Tomckuil nonurexHuyeckuid ynuepcutet, 2014. — 93 c¢. — Tekcer:
anexTpoHHsIi // Hudposoit o6pazoBatenbHblil pecypc IPR SMART : [caiit]. — URL: https://
www.iprbookshop.ru/34718.html (mara obpamenus: 26.03.2024). — Pexxum mgocryma: s
ABTOPU3HD. MOJIb30BATENEH
3. Xumus [DeKTpoHHBIN pecypc] : ¢0. yueb.-meToa. MaTepuanoB i crelr. 24.05.01 / AmI'Y,
NDD ; coct. T.A.Ponuna. — brarosemenck : U3n-Bo Amyp. roc. yH-Ta, 2017. — 28 ¢. Pexxum
nocryima: http://irbis.amursu.ru/DigitalLibrary/ AmurSU_Edition/8978.pdf
4. Ponuna T.A. IlpakTuky™m mo obmieil u Heopranmdeckoil xumuu [Tekct] : yue6. mocoodue /
T. A. Poguna, A. B. UBanos, B. 1. Murpodanosa ; AMI'Y, UDD. — brnarosemenck : U3a-
BO Amyp. roc. yu-ta, 2012. — 208 c.

6) nporpammuoe obecnieueHue u MuTepHeT-pecypesbl

Ne HaumenoBanune Ormnucanne

1 | LibreOffice becninatHoe pacnpoctpanenue no nuieH3un GNU LGPL
https://ru.libreoffice.org/about-us/license/

2 | http:// DneKTpoHHO-O0nbmoTeuHas cucremMa 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. MATEPUAJ/IBHO- TEXHUWYECKOE OBECIIEYEHUE YYEBHOI'O

IMPEJIMETA
3aHaTtus 1o

JUCHUITIINHE

IIPOBOAATCA B CIICIAJIN3NPOBAHHBIX IIOMCHICHU X,

MPEICTABIISIONINX COO0M yueOHbIE ayAUTOPUU JJIs1 TPOBEICHUS 3aHATUM JIEKIIMOHHOTO TUIIA,




TPYIIOBBIX M WHAWBUIYAIBHBIX KOHCYJbTAIIMWA, TEKYIIErO KOHTPOJISI U MPOMEXKYTOUHOU
arrecraiuu. [{nd npoBeneHUsA JIEKIMOHHBIX M IPAKTUYECKUX 3aHSATUN HCIIOJIb3YETCS
ayIUTOPHS, OCHAIIIEHHAS TTPE3eHTAIMOHHON MYJIbTUMEIUMHON TEXHUKOU (ITPOEKTOP, IKPaH,
HOYTOYK). g mpoBeneHus J1a0OpaTOPHBIX 3aHATHI UCIOJIb3yeTCs CHEelMaIu3UpOBaHHAS
nabopaTopusi HEOPraHMYECKONH XUMUM C COOTBETCTBYIOIIUM O0OOPYAOBAHUEM, MaTepUATIAMU
U peakTuBaMHU. Bce mnomenieHus, B KOTOPBIX MPOBOASATCS 3aHSATHUSL, COOTBETCTBYIOT
JICVCTBYIOIIMM CAHUTAPHBIM U IIPOTUBOIOKAPHBIM IIPABWJIAM U HOPMAM.

Kaxnpiit  oOyuwaronuiics oOecrieueH MHAWBUIYAJIbHBIM  JOCTYIIOM K  3JIEGKTPOHHO-
OMOIMOTEYHBIM CUCTEMAaM U K 3JIEKTPOHHON 00pa30BaTEIbHOM CeTH YHUBEPCUTETA.
CamocrosTenbHas padboTa OOydYAIOIIMXCS OCYIIECTBIISETCS B ITOMEIIEHUSX, OCHAIIEHHBIX
KOMITBIOTEPHOU TEXHUKOM ¢ BO3MO>KHOCTBIO ITOJKIIOYEHUS K ceTH Internet nu obecrnieueHuem
JIOCTyTa K 3JICKTPOHHOM 00pa30BaTEIbHON CETU YHUBEPCUTETA.



