MuHUCTEPCTBO HAYKU U BbICIIero oopasosanus Poccuiickoit deneparuu
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Hanpasnenue noarorosku 24.03.01 PakeTHbie KOMITJIEKChI 1 KOCMOHABTHKA

HanpasnenHnocts (mpoduiib) 00pazoBaTenbHOM MporpaMMbl — PakeTHO-KOCMHUUecKasi TEXHUKA
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Cocrasurens C.A. JleckoBa, JOLIEHT, KaH/. XMM. HayK
NmxenepHo-pusndeckuii pakymbTeT

Kadenapa xumMun 1 XMuMHYECKOU TEXHOJIOT U

2023



Pabouas mnporpamma cocrtaBieHa Ha OCHOBaHUU DeaepaibHOTO TOCYJIaPCTBEHHOIO
oOpazoBarenpbHoro cranaapra BO gna nanpaBnenus noarotoBku 24.03.01 PaketrHbie
KOMIUIEKCHl 1 KOCMOHABTHKA, YTBEP)KICHHOIO MTPUKa30M MUHUCTEPCTBA HAYKU M BBICIIETO
oOpazoBanus Poccuiickoit @eaeparuu ot 05.02.18 Ne 71

PaGouast mporpamma ob6cyxIeHa Ha 3acenaHun Kadeapbl XUMUM M XUMUUECKOW TEXHOTIOTHH

01.09.2023 r. , TpoToKoJ Ne 1
3aBeayronuii kaheapoi I'yxenp I0.A. T'yxenn

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

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

« 1» ceHTsa0ps 2023 r. « 1» centsabps 2023 r.
COI''TACOBAHO COI''TACOBAHO
Hayunas 6ubnuotexa LlenTp mmudpooit Tpanchopmanu u

TEXHUYECKOT0 obecrieueHus
IleTpoBuu O.B. IleTrpoBuu Tonoceiuyk A.A. Togoceituyk

« 1» cenrsabps 2023 r. « 1» cenTa0ps 2023 r.




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
TUCIUIUTHH «MaTtepuanoBefeHne», « TepMoagnHaMHuKa U Terionepeaada, « AHATUTHICCKHHA
KOHTPOJIb Ka4yecTBa HePTeHnpoayKToB». M3ydueHne mquciurummabl 6a3upyeTcs Ha MIKOJbHBIX
3HAHUAX XUMUH.

3. KOMIIETEHLUHN OBYYAIOLLIEI'OCS, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHUA INCHUIUINHBI U UTHANKATOPBI UX JOCTUKXEHUA

3.1 O6enpodeccnoHaIbHbIE KOMIIETEHIIMU U UHANKATOPBI UX JOCTHXKCHUS

Kon u HamMeHoBaHue | Kom W HamMeHOBaHWE WHIWUKATOpa JIOCTHDKCHHS
o6menpodecCuOHaATLHOU o01menpodecCuoOHaTbHOM KOMITETEHITHT

KOMITIETEHIINH

OIIK-1. Cnocoben mnpumensts | MJI-1 OIIK-1 3HaTh: TEOpHIO U OCHOBHBIE 3aKOHBI B
€CTECTBEHHOHAYYHBIE 1 | 00JTaCTH eCTECTBEHHO- HAYYHBIX M OOIICHHKXCHEPHBIX
OOIIICMHXCHEPHBIC 3HAHWS, | TUCIUTIINH.

METOJIbI matematuueckoro | MI-2 OTIK-1 Ymers:

aHamM3a M MOJCIIMPOBAHUSA, | — MPUMEHSATh METOJbl MAaTEMAaTUYECKOTO aHalau3a u
TEOPETUYECKOTO U | MOJICTTUPOBAHUS B TPOGECCHOHAIBHOM JIeITeIbHOCTH;
IKCIIEPUMEHTAIIBHOTO - MIPUMEHSITh METO/TbI TEOPETUUECKOTO "
HCCIIeTOBAHUS B | 9KCIIEPUMEHTATLHOTO HCCIIeTOBAHUS B
npodheCCUOHATBHOM npodeCcCHOHATBHON ACSITETBHOCTH.

JeSITEIbHOCTH

4. CTPYKTYPA INUCHUIIJINHDBI

OOmmas Tpy10eMKOCTh AUCUMUIUIUHBI cocTaBiseT 4.00 3aueTHbIX equHUIbI, 144.0 akageMUUecKux
JacoB.

1 — Ne /it

2 — Tema (pa3aen) AUCHUILUTMHBI, KypcoBasi paboTa (IMPOeKT), MPOMeXyTOUHAS aTTECTaIUs
3 — Cemectp

4 — Buibl KOHTAKTHON PaOOTHI U TPYIOEMKOCTD (B aKaJIeMHUYECKUX Yacax)

4.1 - JI (JIexuun)

4.2 — Jlexuuu B BUJI€ TPAKTUYECKOM MOATOTOBKHU

4.3 — I13 (ITpakTryeckue 3aHATHSA)



44— HpaKTI/I‘IeCKI/Ie 3aHATHA B BUIC HpaKTH‘{eCKOﬁ IIOATOTOBKH

4.5 — JIP (JTabopaTopHbie pabOTHI)

4.6 — JlabopaTopHble paOOTHI B BUI€ MPAKTUIECKON TTOATOTOBKHU

4.7 — UKP (Muas xoHTakTHas pabdoTa)

4.8 — KTO (KoHTpoJ1b TEOPETUYECKOTO OOYUECHUS)

4.9 — KO (KoHTpoIb Ha 3K3aMEHe)

5 — KoHTpoib (B aKaieMUYECKUX Yacax)

6 — CaMocrosTenbHas paboTa (B akaJIeMUYECKUX Yacax)

7 — @opMBI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH

1 2 3

4

4.1142]43]|44

4.51]4.6

47148149

1 AMY, 1
OCHOBHBIC
XUMUYECKHUE
MMOHATHSA 1
3aKOHBI,
KITaccuuranms
i

HOMEHKJIaTypa
HEOpraHu4ecKux
COeINHEHNN

10 tect, U3,
KOHCIIEKT

2 | Crpoenue 1 |4 4

aToma,
MePUOINYECKUN
3aKOH 1
XUMHUYECcKast
CBSI3b

12 TECT,
cobece0BaHA
e

3 XumMuueckas 1 14 4

TEpMOAUHAMUKA
N KMHCTHUKA

12 tect, M3,
pOBEpOYHAs
pabora

4 PactBopsl. 1 14
Teopus
3EKTPOIUTHYEC
KoM
JIUCCOLUAIIA

12 tect, U3,
MIpOBEpOYHAS
pabota

5 OxuciaurensHo- |1 (4 4

BOCCTaHOBUTEIb
HbIE PEaKIUu.
DNEeKTPOXUMHYE
CKHe MPOIIECCHI

12 tect, U3,
MIpOBEpOYHas
pabota

6 DK3aMeH

0.3 [35.7

Hroro 18.0

16.0

16.0

0.0(00(03]| 357 | 58.0

5. COAEP) KAHUE JUCIHIUITJINMHBI

5.1. Jlekuun
Noe 1/ HaumeHnoBaHnue TeMbl Copepxanue TeMbl (pa3aena)
T (paznena)
| AMY, ocHoBHbIE | [ToHsiTHE O MaTepuum, BUIbI MaTepuu. XHUMUYECKAd

XUMHUYECKNE  TOHSITHS
3aKOHBI, KJacCHU(pUKAIUS
HOMEHKJIaTypa

u | bopMa ABMKEHMS MaTepUU, XUMUYECKOE BEIIECTBO.
u | [Ipeamer xumuu. YpPOBHM OpraHu3allMM BEIIECTBA,

H3y4aeMble

XUMMUEH: aTOMBI, MOJIEKYJIBI,




HEOPraHUYECKUX
COEIMHEHUN

KOHJICHCUPOBAHHbIE CHUCTEMBI. (OCHOBOIOJIOKHUKHU
xummuuyeckon Hayku: M.B. Jlomonocos, [.W.
MenneneeB, A.M. BytiepoB. MecTo XUMHH B CUCTEME
€CTECTBEHHBIX HayK. BO3HMKHOBEHHUE U pa3BUTHE
aTOMHO- MOJIEKyJISIipHOro yueHwms. PaGoter M.B.
JlomoHOCOBa. 3aKOH COXpaHEHUs MAacCChl U SHEPIUU U
€ro 3Ha4eHHe B XUMHUHU. 3aKOHBI TIOCTOSIHCTBA COCTABA,
KpPaTHbIX  OTHOIIEHHMH, OOBEMHBIX  OTHOILIECHUM.
XUMHMYECKU SKBUBAJIEHT. 3aKOH JKBUBAJICHTOB.
3akoH ABoraapo W BbIBOJABI U3 Hero. OCHOBHBIC
MOJIOKEHUSI aTOMHO-MOJIEKYJISIPHOU Teopru. ATOMBI U

MOJIEKYJIBI.
OTHOCHUTENIbHBIE ATOMHBIE U MOJIEKYJIIPHbIE MAacCChl.
Uucno Asoragpo. Monb — eguHUIA KOJUYECTBa

BemiecTBa. MousipHass Macca M MOJIIPHBIA 0OBeM.
[TonsiTue o xumuveckoMm 3jemente. [Ipocteie
BemecTBa. Amrorponus. ClOXXHBIE BeEIIECTBA Kak
(bopma cCyIecTBOBaHHS 3JIEMEHTOB B COCIMHCHUSIX.
HowmenxkiatypHble npaBuia HNIOITAK
HEOpraHUYecKux BeriecTB. Kiaccudukaius mpocThix
BemecTB. Kiaccudukaius CIIOKHBIX BEIIECTB 10
coctaBy. buHapHBIe cOoeIWHEHUs, UX HOMEHKJATypa.
TpexanmeMeHTHBIC COCTMHCHMUS. IMaapoxcub.
Kucnotel. Comu. Knaccudukamus cloXHBIX BEIECTB
o (YHKIIMOHATBHBIM MpU3HAKaM. Oxcubt
cosieoOpasyromue U HecoseobOpasyromue. KucinoTHeie,
oCHOBHbIe U aMmdoTepHbie okcuabl. HomeHkmaTypa
okcunoB. OcHoBanus. OAHO- W MHOTOKHCIIOTHBIC
ocHoBaHus. Illemoun. HomeHknatypa OCHOBaHUI.
Kucnotsl: 6eckucIopoaHbie M KUCIIOPOICOIEPIKAIIIHE.
OmHO- U MHOTOOCHOBHBIE KHCIIOTBHI. HOMeHKIaTypa
kucnor. Conu:  cpemHHe, KHUCIbIe, OCHOBHBIC.
Howmenkiatypa cosei.

CtpoeHue
MEPUOINYECKUN
XUMHUECKas CBSI3b

aToMma,
3aKOH |

DKCIepuMeHTaIbHOEe 000CHOBAaHNUE MTPEACTaBIEHUM 00
aToOMe Kak CJIO)KHOU cucteMe. OTKpBITHE 3JIEKTPOHA.
PanuoaktuBHocth. Monenb atoma TomcoHa. OnbITHI
Pesepdopna mo paccesuuro a-dactuil. Mojenb aToMa
Pesepdopna, ee [OOCTOMHCTBA U HEJOCTATKH.
KBantoBas Teopuss Ilmanka. KopnyckymnspHo-
BOJIHOBOM Jyann3M u3ilydeHus. YpaBHeHue [lnanka.
OO6wpscaenune (otoaddexra DitHIITESHHOM. DOTOHBI.
Teopuss atoma Bomopona mo bopy. OObscHeHue
CIEKTpa aToma BOJIOpO/IA. BuyTpennue
MPOTUBOPEYMS TEOpUM aToMa Bojopoaa 1no bopy.
[TonbITkM MX ycTpaHeHus. KopnycKyaspHO-BOJIHOBOM
nyannsM  vactul. Bomusr le bponna. Ilpuanun
HeompeaeneHHoctu  [eiizenbepra.  Ilonstue o
BoJiHOBOM ypaBHeHun Ilpenunrepa. KsaHTOBO-
MeXaHUYecKasi MoJieJb aToMa. KBaHTOBBIE UncIa Kak
rapaMeTpbl, ONPEAEIISIOIINE COCTOSIHUE IJIEKTPOHA B
aToMe. I'maBHoOE, opbuTtaibHOe, MarHuTHOE
KBAaHTOBbIE uucia, UX puznueckuit cMbici. [lonsarue
00 »2JeKTpOHHOM oO0Ojake. ATOMHbBIE OpPOUTAIIH.
OcHoBHOE U BO30YykAeHHOE cocTosiHUe. Bua aTOMHBIX




s-, p-, d- u f- opOuraneit. CoO6CTBEHHBIN YIJIOBOH U
MarHUTHBIA MOMEHTBI 3JIEKTPOHA (CIIMH) U CIIMHOBOE
KBAHTOBOE 4YMCIIO. MHOIO3JIEKTPOHHbIE  ATOMBI.
XapakTepucTUUECKHE PEHTIE€HOBCKHUE CHEKTPBI
atoMoB. 3akoH Moznu. 3apsasl SAep aTOMOB.
[TpuHUMIBI  3amOTHEHUS OpOUTANed B  aToMax:
MPUHIIMIT HauMeHbluel sHeprum, npuHiun Ilaymnw,
npaBuino ['ynma. Tlopsiok 3amojiHEHHSI aTOMHBIX
opburanei. IlTpaBuna KiieukoBCKOro. DJIEKTPOHHbIE
dbopmynel. CumBoiuyeckass U rpaduueckas (HOpMbI
3allUCU  JJIEKTPOHHBIX  dopmyin.  Sapo  kak
JTUHAMUYECKAsi CHCTeMa IPOTOHOB U HEHUTPOHOB.
H3oTonsl. SnepHebie peakuuu. ITprmenenne
PaJMOAKTUBHBIX H30TONOB B IPOMBIIUIEHHOCTH.
CaolicTBa M30JIMPOBAHHBIX ATOMOB: ATOMHBIN paauyc,
SHEpPrusi HMOHU3ALUM, CPOACTBO K  3JIEKTPOHY,
NEKTPOOTPULATENBHOCTD.

OtkpbiTHE IIEPUOINYECKOTO 3aKOHA J.N.
MenpgeneeBbiM. [IpuHIUN MOCTPOEHMSI €CTECTBEHHOM
CUCTEMBI JJIEMEHTOB. DKCIEPUMEHTAIbHOE
MOATBEPKIAECHUE TeopeThudyeckux mnpeackazanuii /..
Menneneesa. CoBpeMeHHas dbopmyTupoOBKa
MEPUOANYECKOTr0 3aKOHA. CBS3b MOJIOKEHUS 2JIEMEHTA
B MEPUOIMYECKON CUCTEME C 3JIEKTPOHHBIM CTPOEHUEM
ero aToma. Ocobennoctu 3JIEKTPOHHBIX
KOH(Urypauuii aTOMOB 3JIEMEHTOB TJIABHBIX W
NMOOOYHBIX  MOATPYIN. DJEKTPOHHBIE CEMECTBa
aneMeHTOB. CBsi3b  CBOWCTB  3JIEMEHTAa C  €ro
MOJIOKEHUEM B TepuoJnuecKkoil cucreme. M3meHenue
BEJIMYMH PAUyCOB, SHEPIUi MOHU3ALUM, CPOJICTBA K
NEKTPOHY U 3IIEKTPOOTPHUIATETIBHOCTH aTOMOB C
pocToM 3apsaoB ux saaep. [leproanuHOCTh U3MEHEHUs
CBOMCTB 3JIEMEHTOB KaK IPOSIBJIEHUE MEPUOJIUYHOCTH
U3MEHEHUS JJIEKTPOHHBIX KOH(UTYpallMii aTOMOB.
3HaueHue NEPUOANYECKOTO 3aKOHA.

IIpupona XUMUYECKUX CBSI3EH. OcHOBHBIE
XapAKTEPUCTUKU CBSI3U: JJIMHA, 3HEprusi. OCHOBHBIE
TUNBI XUMHUYECKOM cBsi3u. KoBajeHTHass CBs3b.
OOpa3zoBaHre U CBOWCTBA KOBAJEHTHBIX CBSI3CH:
HAIpPaBJIEHHOCTb, HACBHILIIAEMOCTb, KpPaTHOCTb,
MOJISIPHOCTD,  INOJISIPU3YEMOCTh. BalleHTHBIN  yrod.
I'mbpunusanus aToMHbIX opOurtaneii u dopma
MHOTOATOMHBIX dYacTull. Tumnbel rubpuausanuu (sp,
sp2, sp3). CBolicTBa BelIECTB C KOBAJIEHTHBIM TUIIOM
XUMUYECKOW CBSI3M. ATOMHBIE M  MOJIEKYJISIDHBIE
KPUCTAJUIMYECKUE PELIETKH, TUIIbI, cTpoeHue. MoHHas
cBs13b. CBoiicTBa MOHHOM CBs3U. O0IaCTh MPUMEHEHUS
MOHHOU Mozenu. MIoHHbIe KPUCTATIIMYECKUE PEIIETKH.
[Monsipuzaumss u mnomisgpusyolee ACHCTBUE HOHOB.
Bonmoponnas CBSI3b. MexMOeKyIIsIpHbIe u
BHYTPUMOJIEKYJISIDHbIE BOAOPOAHBIE CBSI3U. BiusHue
BOAOPOJAHOM  CBA3M  HA  CBOMCTBA  BELIECTB.
Meramdeckast cBsisb. OCOOEHHOCTH 3JIEKTPOHHOTO
CTPOEHHUS 3JIEMEHTOB, CIOCOOHBIX K OOpa30BaHUIO




METaJIINYECKON CBA3H. MG)KMOJ'IGKyJ'IﬂpHBIe
B3aMMOJCUCTBHUS. OpI/IeHTaHI/IOHHOC, HHAYKIOUMOHHOC,
AUCIICPCUOHHOC B3aMMOJCUCTBHUS.

XUMUueckas
TEePMOJIMHAMMKA U KUHETHUKA

TermoBbie 3h(HEKTH XUMHUYECKUX peakiuii. TermmoTsr
00pa3oBaHUs XUMUYECKUX coeauHeHui. 3akoH ['ecca.
M3menenue BHYTpPEHHEN SHEPTUU CHUCTEMBI.
Ounrtanenus. Ilonstue o006 osHTponuu. WM3obapHo-
n3oTepMuueckuii moteHman (dHeprust [ mo66ca). Porb
SHTAJIBIIUAHOTO U  SHTPONMUHHOrO (HaKTOPOB B
HAIlPaBJIEHHOCTH  MPOLIECCOB  NPU  PA3IMYHBIX
YCIIOBUSIX. CTaHJapTHbIE 3HAUYCHUS
TEPMOJMHAMUYECKUX TTAPAMETPOB.

CxopocTh XUMUYeCKUX peakuui. Ee KomnuecTBeHHOE
BeIpakeHUe. DaKTOphl, BIMAIOIIME HA CKOPOCTh
XUMHUYECKUX  peakiuil. 3aBUCUMOCTh  CKOPOCTH
peaxkiuyu OT KOHIICHTPAIUM PEearupyrolInuX BeEIIeCTB.
3akoH pAeicTByonmx Macc. Ero npumenenue s
FOMOTE€HHBIX U TeTepOoreHHbIXx cucreM. KoHcraHTa
CKOPOCTHU PeaKIUM. BIUSHUE (aKTOpa IOBEPXHOCTH
Ha CKOpPOCTh pPE€aKIMM B TETEPOTEHHON Cpeje.
3aBUCUMOCTb CKOPOCTU PEAKIMU OT TeMIEePaTyphl,
TeMriepaTypHbiii koaddunment peakunn. [Tonstue 06
AKTUBHBIX  MOJIEKYJIaX W  DJHEPruM  aKTHUBAIUU
npouecca. Karanu3. BinusHue katanu3aTopoB Ha
CKOPOCTh peakiuu. Buabl kaTanauza: TOMOTEHHBIH,
TETEPOTEHHBIN, AaBTOKATAIW3, MOJOXUTEIbHBIA U
OTPULIATEIIbHBIN, IOHATHE 00 UHTUOUTOpAX.
HMcnonp3oBaHue kataju3a B IMPOMBIIUIEHHOCTH. Poiib
KaTajau3aTOpOB B  OMOJOTMYECKHX  IIpolieccax.
HeoOpatumble 1 oOpaTUMble XUMHUYECKHE PEAKIIUU.
YcnoBus 00paTuMOoCTH 151 HEOOPATUMOCTHU
XUMHUUYECKUX MpOoLeccoB. XHUMHYECKOE pPABHOBECHE.
Koncranta xumuueckoro paHoBecus. Ilpunuun Jle
[artenbe. CmenieHne XUMUYECKOTO PAaBHOBECHS MPHU
W3MEHEHUU KOHIEHTpPALIMKU PEarupyromux BeEIIeCTB,
naBiaeHuss U Temnepatypel. Kartamuzatopel B
oOpaTUMBIX  TIpoliecca. 3HAuU€HUE  y4YeHUs O
XUMHYECKOM PAaBHOBECHMM W CKOPOCTH XHMHUYECKUX
peaKIuii J1s yIpaBIeHUs] XMMUUYECKUMHU MTPOLIECCaMU.

PactBopsr.
Teopus 3M€KTPOIUTUUECKON
JIACCOIUAIUN

XapakTepucTUKa  OUCHEPCHBIX  CHUCTEM M HX
kinaccudukanusi. B3Becum (CycrneH3uWu, SMYJIbCHH),
KOJUIOUJIHBIE ~ PACTBOPBI,  HCTUHHBIE  PACTBOPBHI.
Mexanu3Mm npouecca pacrBopeHus. ConpBatanus npu
pactBopenuu. Paboter [I.11. MeHueneeBa 1Mo Teopuu
pactBopoB. TepMoauHamMuKa mpouecca pacTBOPEHUS.
PacTtBopuMoOCTh  TBepIbIX  BEHIECTB B BOJE.
Koadduiment pactBopuMoCTH, €ro 3aBUCUMOCTbH OT
TEMIIEPATYPHI. Hacprmennsrit pacTBop Kak
TUHAMHPYECKAS paBHOBECHAS cucTema.
[lepecpiiieHHbIE  pacTBOPbl U YCIOBUSL  MX
ycrounBoctu. Kpucramtorunpatel. KostougHele
pacTBOpPbl KaK TIeTEepOreHHble cucteMbl. OO6mias
XapaKTepUCTUKA KOJUIOMAHBIX cucTeM. KuHernueckas




U arperaTuBHasl YCTOWYMBOCTh KOJIJIOUIHBIX CHCTEM.
CBolicTBa  KOJUIOWJHBIX  CHUCTEM:  OIITUYECKHE,
MOJIEKYJISIPHO- KUHETHYECKHUE, INEKTPHUUCCKHE.
YCTOWUHUBOCTh M KOATYJISALMS KOJUIOUIHBIX CHCTEM.
Konnenrpaumss pactBopoB. CrocoObl BBIpaKeHHS

KOHIEHTpAIUU pacTBOPOB. Pacuetsl TU1st
MIPUTOTOBJICHUS pacTBOpOB pa3IuyHON
KOHIIEHTPAITUH. PacTtBopsI HEDJIEKTPOJIUTOB.

CaolicTBa pa30aBlIeHHBIX PacTBOPOB. 3akoH Payis.
Ocmotnueckoe pgamieHue. 3akoH Baut- Todda.
M3oTonnyeckuit KoahUIIUEHT.

OIIEKTPOJIUTBl M HEINCKTPOJIUThl.  OCHOBHBIC
MTOJIOKCHUS TEOpUH AEKTPOTUTHICCKOM
muccounarmu. Paborer C. Appennyca u HW.A.
KabnykoBa. MexaHuU3M AUCCOIMAIIMM BEIIECTB C
pa3IMYHBIM  TUIIOM  XMMHYeCKOW cBsizu. Ponb
MTOJIIPHBIX MOJIEKYJI BOJIBI B IIpoOlleccax JUCCOLMAIIUN
M WOHM3AIlMM BEIIeCTB. OJHEpPreTHKa IMpoIlecca
JUCCOLIUAITIH. CreneHb AIIEKTPOIUTUYECKON
nuccoraruu. CuibHble U cl1abble  3JIEKTPOJIUTHI.
@aKTOphl, BIMSIONIME HA CTENEHb IMCCOLMALIUM.
[TpumeneHne 3akoHa AEHCTBYIOMIUX MACC K MPOIIECCY
auccounanyu - cnabpix  anekTponuToB. KoHcTaHTa
JUCCOLIMAIMY, CMEIIEHWe JUCCOLMAlMU  CIa0bIX
NMEKTPOJIUTOB. 3akoH  paszbaBieHus. Kuciotsl,
OCHOBaHUS u COJIH B CBeTe TEOPUH
NEKTPOIUTHYECKON  aucconnaunu. CryneHuyaras
nuccormarus. [lporomurudeckass Teopusi KUCIOT H
OCHOBAaHUHU. DJIEKTPOIUTHYECKAS TUCCOIUAIUS BOIBI.
HMonHoe npousBeneHue BoJbl. BiausHue temnepaTypsl
Ha TIpoLECcC AuccolManuu BoAbl. Bomopoansbii
nmokaszarteiib. PaBHOBecue B HACBIIIEHHBIX pacTBOpax
MaJIOPACTBOPUMBIX  3JIeKTpouTOB. [IpousBeneHue
PacTBOPUMOCTH. VYcnoBus 00pa3oBaHus u
pactBopeHust ocankoB. Peakium B pacTtBopax
3IEKTPOIUTOB. HanmpaBieHHOCTh OOMEHHBIX peaKIni
B pactBopax anekrpoiautoB. Ilpasuio beprome.
Peakmuu ruaponusza. I'maponus coseit. Paznuunbie
cilyyau TUApomn3a cojiei. Peakuusi cpebl B BOJTHBIX
pactBopax coyieil. OOpaTUMBIE U HEOOpaTUMBIH
ruaponu3 coseid. CTerneHb M KOHCTAHTA THUAPOJIM3A.
DaKTOpPHI, CMEIIAIOIINE PABHOBECHE TUAPOIIN3A.

OKHUCIUTEIBHO-
BOCCTAHOBUTEJILHBIE
peaKInm.
DNEeKTPOXUMUUECKHE
MIPOLIECCHI

Peakuuu, mnportekamomme ¢ U3MEHEHUEM U 0Oe3
M3MEHEHUS CTENEeHU OKHUCIEHHUSI aTOMOB 3JIEMEHTOB.
Knaccudukammss OKHCIUTEIHHO- BOCCTAHOBUTEIIHHBIX
peakuuii. OxucauTenu U BoccraHoBUTENM. [IpaBuma
COCTABJIEHMS]  OKHUCIUTEIBbHO- BOCCTAHOBUTEIBHBIX
peakuuii. MeTroapl  3MEKTPOHHOro  OanmaHca U
3NIEKTPOHHO- MOHHBINA. Ponb cpeapl B NpOTEKaHUU
OKHCIIUTEIIBHO-  BOCCTAHOBUTENIBHBIX  IPOLIECCOB.
B3anmonelicTBue METAIIIOB C KUCIOTAMU U COJISIMU B
BO/IHBIX pactBopax Kak OKUCIIUTENIbHO-
BOCCTAaHOBUTEIBHBINA MPOILIECC.

[TonyuyeHue 3JEKTPUYECKOTO TOKA IMPU XUMHYECKUX




peakuusax. I[loHsiTie O rajJlbBaHUYECKOM 3JIEMEHTE.
Bo3HUKHOBEHME CKauka MOTEHLMAlla Ha TI'paHuLEe
METaJUT- paCTBOP. BOMOPOIHBIN 3EKTPOI CPABHEHUS.
CraHpapTHbIe 3JEKTPOIHbIE MOTEHIINAJIBI.
3aBUCUMOCTD 3JIEKTPOJHOTO MOTEHLIHAIA METAJUIA OT
KOHILICHTpAllMU €r0 HOHOB B pPAacTBOpE. YpaBHEHUE
Hepncra. PaboTtsl H.H. bekerona.
DIIEKTPOXUMUYECKUM psII  HANPSIKEHUH METaJIIOB.
CraHIapTHbIE OKHUCIUTEIIBHO- BOCCTAHOBUTEJIbHbBIE
MTOTEHLINAIBI. HanpasneHHOCTD OKMCIIUTEIIBHO-
BOCCTAHOBUTEIIbHBIX peaxkuui B pacTBopax.
OKHUCIUTETBbHO- BOCCTAHOBUTEIIbHBIE IPOIIECCHl B
NpUpojie U Ha npousBoacTBe. Kopposus meTansos.
Buner kopposun. Meronpl 3allUTBl METALUIOB OT
Koppo3uu. JnekTpoin3 kak OB mnporiecc. DnekTponus
paciyiaBoB. DJIEKTPOJIM3 BOJHBIX PACTBOPOB KHUCIIOT,
1iesiouei, Ccojel M ero NpPaKTHUUYECKOEe 3HAYEHHE.
3aKOHBI JIEKTPOJIN3A.

5.2. IlpakTHyeckue 3aHATUS

HaumeHoBaHue TeMBbI

CopaepxaHue TeMbI

OCHOBHEBIE KJIACCEHI
HEOPTraHUYECKUX COCTUHEHUN

Knaccudukamus npocTbIX U CIOXKHBIX — BEIIECTB.
Bunapueie coenuHenms. Kitaccudukanmsi — CIIOXKHBIX
BEIIECTB MO (PYHKIIMOHAIBHBIM Mpu3HaKaM. OKCHIIbI
coyleoOpasyrome U HecosieoOpasyromue. KucnotHsre,
OCHOBHBbIe M amdoTepHble OKcuabl. HomeHnkmatypa
okcuioB. OcHoBanusi. OJHO- W MHOTOKHUCIOTHBIE
ocHoBanus. Illemoun. HomeHnkimatypa OCHOBaHUM.
Kucnotsl: OeckucmopomHble M KUCIOPOACOEPIKAIIINE.
OmHO- M MHOTOOCHOBHBIE KHCIOTHL. HoMeHKIaTypa
kucnor. Comu:  cpegHue,  KUCIIbIE,  OCHOBHBIE.
Howmenknatypa comneii. I'paduueckue ¢popmyibt

OcHOBHBIE 3aKOHBI XUMUH

OCHOBHBIE  CTEXMOMETPUYECKHE  3aKOHBI:  3aKOH
COXpaHEHUs U B3aMMOCBSI3U MAacCChl M JHEPrUU; 3aKOH
MOCTOSIHCTBA COCTaBa; 3aKOH KpPaTHBIX OTHOUIEHUI;
3aKOH ABOraJipo; 3aKOH JSKBUBAJECHTOB. DKBUBAJIECHT
9JIEMEHTA, SKBUBAJIEHT CIIOKHOT'O BEIIECTBA, MOJISIPHAS
Macca 3KBHBAJIEHTA 3JIEMEHTA M CJIOKHOTO BEILECTBA
(oxcuaa, ruAPOKCHUIA, KUCIOTHI, COJIN). DKBUBAJICHTHbIN
00BeEM

CTpOCHI/IC aToMa u
HCpI/IO)II/I‘-ICCKI/Iﬁ 3dKOH

KBaHTOBO- MeXaHMYECKOE OINMCAHME CTPOEHUSl aToMma.
BomnoBoe  ypaBuenme — Ilpeamnrepa.  AToMHas
opbutans. KBanToBble umcia, nx (pU3NYECKUil CMBICT.
[TpaBuna 3amonaHeHHs 3JEKTPOHHBIX 000JIOUEK aTOMOB:
INPUHLUIT HauMeHbllle »sHepruu, npuHuun Ilaymm,
IIPaBUIIO XyHaa, IIPaBUIIO Kneukosckoro.
@OopMyIMpPOBKA MEPUOAMYECKOTO 3akoHa. CrpoeHue
MEPUOJIUYECKON CUCTEMBI XUMUUYECKMX 3JIEMEHTOB.
3akoH Mo3nu. IlopsakoBbelii HOMEP XUMHYECKOTO
3JIEMEHTA. CBs13b MOJIOKEHUS 3JIEMEHTA B
NEPUOAUYECKOH  CHCTEME C  €ro  3JIEKTPOHHBIM
CTpOEHUEM. OJIEKTPOHHBIE CEMEHCTBA  3JIEMEHTOB.
3aBUCUMOCTh CBOWCTB XMMHUYECKHX 3JIEMEHTOB OT HUX




MOJOXKEHUSI B TMEPUOAMYECKON cucteMe (aTOMHBIN
panuyc, SHEprusi HOHM3AlMU, BSHEPrus CpOJCTBa K
3IIEKTPOHY, IIIEKTPOOTPUILIATEIHHOCTB).

XuMudeckas CBA3b

ITongTe XUMHUYECKOM CBSI3U. THIBI XUMHUUYECKOM CBS3U.
OO0mue CcBOMCTBA XMMUUYECKOM CBSI3M (JJIMHA CBS3H,
sHeprust cBs3u). KoBaneHntHass cBsa3b. KBaHTOBO-
MeXaHHYeCKoe OIIMCaHHE KOBaJICHTHOH CBSI3H.
OcHoBHble monoxeHusi Teopun BC. Mexanuszmsl

o0Opa3zoBaHUs KOBAJICHTHOM CBSI3H. CBolicTBa
KOBAJIEHTHON CBSI3U  (MOJISIPHOCTB, MOJISPU3YyEMOCTD,
KPaTHOCTb, HACBHILIIAEMOCTb, HAIpaBJIEHHOCTD).
I'mb6puauzanus ATOMHBIX opOuTaNIEH. Tunel

rudpuan3al U reoMeTpusi Mosiekysl. MloHHas cBs3b.
Mexanuzm oOpazoBanusi. CBOWCTBA HOHHOM CBSI3H.
Bonoponnas cBsizb, oOpazoBaHue, cBoiicTBa. BiusHue
BOJIOPOJHOM CBSI3U Ha CBOICTBa BEILIECTB.
Meramnnueckast cBA3b. CHIBI  MEXMOJIEKYJISIPHOTO
B3aUMOJCUCTBHUS.

TepMOI[I/IHaMI/IKa U TCPMOXUMHUA

DHepreTKka XUMHYECKHX MpoleccoB. BHyTpeHHss
SHEPrusl M HHTAIBIMS CUCTeMBbl. 3akoH [ecca u ero
CIEACTBUS. DHTAIBIINS O0pA30BAHUS XUM. COCTMHEHUN.
OHTponus. VI3MeHeHue OSHTPONMM B  Pa3IUYHBIX
nporeccax. DHeprus ['mb66ca. M3meHenune moreHiana
I'n66ca u HampaBieHHE XMMHYECKUX IpolieccoB. Pojb
SHTAJBIIUAHOTO W  JHTPONHIHOTO  (PaKkTOpoB B
HAIPaBJIEHHOCTU MPOIECCOB.

XuMHUYecKkass KHHeTHKA

CkopocTh XUMHUECKOHN peakiuu. MaKkTOpPkI, BIUSIOIINE
Ha  CKOPOCTb  XMMHUYECKOW  peakiuu.  3aKOH
JIercTByrommnx Macc. KoOHCTaHTa CKOpOCTH peakluw.
TemnnoBsle 3¢ hexTh XUMUYECKUX peaKuuii.
3aBUCMMOCTh CKOPOCTH pPEAKLMH OT TeMIEepaTyphl.
IIpaBuno Baut-T'odda. DHeprusa aktuBanuu. BnusHue
KaTajauzaTtopa. O6paTtumeble u HeoOpaTUMBbIe
XUMHMYECKHE peakuuu. HamnpaBnenue peakuui u
XMMHYECKoe paBHOBecue. KoOHCTaHTa paBHOBeECHSI.
@akTOphl, BIUSIONIME HA CMEIIEHHE XUMHUUYECKOTO
paBHoBecus. [Tpunuun Jle [laTtenbe.

OKUCINTENBHO-
BOCCTaHOBHTEIIbHBIC PEAKIINHI

MexaHU3M OKMCIIEHUSI U BOCCTAHOBJIEHMS. THUIUYHBIE
OKMCIUTENIM ¢  BoccraHoBuTenu. Kiaccuduxamms

OKUCJIUTEIIbHO- BOCCTAHOBUTEIIbHBIX MIPOIIECCOB.
YpaBHeHus OKUCIIUTEIBHO- BOCCTAHOBUTEIIBHBIX
peakuuni

DIIEKTPOXUMUYECKUE PACUETHI

[TonmyueHue 3IEKTPUYECKOTO TOKA MPHU XUMHUYECKUX
peakuusix. [anpBaHuueckuit  smemeHT.  CTpoeHUe
JIBOMTHOTO  3JIEKTPUYECKOTro  ciosl. BO3HMKHOBEHUE
CKayka IIOTEHLMaja Ha TpaHMIle METajlul- PacTBOP.
Bonoponubiii  snexktpoa cpaBHeHuss. CraHaapTHbIE
3JIEKTPOJHbIE TOTeHUUadbl. YpaBHeHnue HepHcra.
DNEeKTPOXUMUUYECKUM  psii  HANPSDKEHUNW  METaJlIOB.
DNEKTPOIN3 KaK OKHUCIMTEIbHO- BOCCTAHOBUTEIHHBIN
MpOoLECC. DNEKTPOJIU3 PACIUIABOB U PACTBOPOB. 3aKOHBI
3JIEKTPOJIN3A.




5.3. JlabopaTopHble 3aHATHSA

HaumeHoBaHue TeMBbI

CopaepxaHue TeMbI

CKOpOCTh XUMUYECKHUX PEAKIINI

3aBUCUMOCTb CKOpPOCTH pPEaKUMU OT KOHIEHTpAIUU
pearupyrommx BellecTB. BiusHue TtemmepaTypbl Ha
CKOPOCTh pe€akluu. BiusHuEe BEIMYMHBI MMOBEPXHOCTU
pearupymrommnx BEIIECTB HAa CKOPOCTbh XHWMHUUYECKOUN
peakuuu. BnusgHue katanmmzatopa Ha  CKOPOCTH
XUMHUYECKOW peakuuu. BiusiHme Ttemnepartypsl Ha
CMEILIEHNE XUMUYECKOTO PABHOBECHS.

XUMUYECKOE PABHOBECHUE

HeoOpatumble u oOpaTUMble XUMHWYECKHE PEAKIIUU.
Xumnueckoe paBHoBecue. KoOHCTaHTa XUMHUYECKOTO
paBHoBecus. Ilpunnmn Jle Hlartenbe. Cwmerenue
XUMHYECKOTO paBHOBECHS npu M3MEHEHUH
KOHIIGHTpAIIMU PEarupyrommx BeIlIeCTB, JaBJICHUS U
TeMnepaTypbl. BiMsHNE KOHIEHTPALMU Pearupyronmx
BEILIECTB HA CMEIIIEHUE XUMUYECKOTO paBHOBECUS

CriocoObl BBIPAKEHUS
KOHIIEHTpAIU PaCTBOPOB

Konuenrpauust pactBopoB. CnocoObl  BbIpa)KeHUS
KOHUEHTpaluu pacTtBopoB. IlpolieHTHas, MoJsipHas,
HOpMaJbHAasl, MOJIsJIbHAs KOHLIEHTpauus. Pacuersl mis
IIPUTOTOBJIEHUS] PACTBOPOB PA3JIMYHON KOHUEHTPALUU.

Teopus
JIMCCOLAIIN

SHCKTPOHHTHQGCKOﬁ

CpaBHeHHE XMMHYECKOM aKTUBHOCTU KUCIOT. BiusiHue
OJHOMMEHHOI'0 MOHAa Ha CTENEHb JUCCOLMAIIMU CIa0bIX
NeKTponuTOB. {ucconmanus coneid. IoHHBIE peaknu.

I'maponus coneit

OmnpeneneHnue cpeabl pacTBOPOB  cojiel. BnusiHue
HarpeBaHUs Ha THUIAPOIU3. BIusHME KOHIEHTpAIUU
cou Ha TuApoan3. COBMECTHBIN THIPOJIN3 COJIEH.

[Tomyuyenne u CBOMCTBA

KOJIJIOUIHBIX CUCTEM

ITonyuenue 301 cepel. IlomydeHne 30714 rUApOKCUAA
xene3a(lll). Tlonyuenue 3oseit GEpIUHCKON J1a3ypu C
Pa3IMYHBIMU 3aPSAaMU.

OKUCINTENBHO-
BOCCTaHOBHTEIIbHBIC PEAKIINHI

OxucnuTenbHble  CBOMCTBA  MEPOKCHAA  BOJAOPOAA.
BoccraHoBUTENBHBIE CBOMCTBA MEPOKCHIA BOJOPOJA.
BuyTpuMoriekyspHbie OKHCIIUTEIIbHO-
BOCCTAHOBUTEJIbHbBIE Peakinn
JIUCTTPOTIOPITMOHUPOBAHUS (caMOOKUCIIEHU -
CaMOBOCCTaHOBJIeHUS). Poiib cpeapl B MOpOTEKAHUU
OKHUCJIUTENIbHO-BOCCTAHOBUTEIIbHBIX PEAKIUIA

PCaKIM.

9HCKTpOXI/IMI/I‘~I€CKI/IC IMIPOLECCChI

Koppo3uss OLMHKOBAaHHOIO U JIYXKEHOTO JKele3a.
Kopposust B HelTpanbHOU cpene. Ponp kucinopoma B
KOPpO3UH MeTAIIOB. JleiicTBie MHTMOUTOpa KOPPO3HUH.

6. CAMOCTOSATEJBHASA PABOTA

No [ HammeHoBaHUE TeMBbI CopepkaHue TeMbI (pa3jena) TpynoeMkocTh
/11 (paznena) B
aKaJeMHUYeCKUX
yacax

1 AMY, OCHOBHBIE | IOJArOTOBKA K TECTY, KOHCIIEKT, BbINToJIHEHUE | 10

xummudeckue monstus u | U113

3aKOHBI,

Knaccuukamus u

HOMEHKJIaTypa

HEOPTraHUYECKUX




COeIMHEHUN

2 Ctpoenue aToMa, | MOATOTOBKA K TECTy, K MpakTU4yeckomy |12
MEPUOANYECKUI 3aKOH | 3aHATHUIO
Y XMMHUYECKasi CBSI3b

3 Xumuueckas MOJATOTOBKA K TECTy, K IIPOBEPOYHOIl | 12
TepMOJUHAMUKA u | pabore, K J1abopaTopHOI pabore,
KHUHETHKA BhINTOJIHEHUE 13

4 PactBopbI. MOJATOTOBKA K TECTy, K IIpOBEpOYHOM | 12
Teopus pabore, K J1abopaToOpHOI pabore,
3JIEKTPOJIUTUYECKOU BbInotHeHue /13
JIUCCOLIMALINHT

5 OKuCIUTENBHO- MOJATOTOBKA K TECTy, K IIpOBEpOYHOM | 12
BOCCTAaHOBUTEIIbHBIC pabore, K nabopaTopHO pabore,
peaKIyu. BbInotHeHue M /13
DJNEKTPOXUMUUECKHUE
IIPOLIECCHI

7. OBPA3OBATEJIbBHBIE TEXHOJIOT'UU

* METOBI YCTHOT'O U3JIOKEHUS: pacckas, oObsICHEHUE, JIEKIUs, Oecena;

* HATJSIHBIE METObI: JEMOHCTPAIIMOHHBIA IKCIIEPUMEHT, MPE3CHTAINH, JEMOHCTPAIUs
MOJIENIeH, MILTIOCTPAIIUS CXeM, TaOIuIl, TpadHuKOB;

* MeTompl 3aKpeIUICHHS H3y4aeMoro MaTepuana: paboTa ¢ ydeOHOH JHUTepaTypoH,
1abopaTOpHbIE pabOTHI, PELLICHHE 3a/1a4, BBITIOJHEHUE YITPAKHEHU;

* MEeTOJIbI CaMOCTOSITEIbHON paboThl: paboTa ¢ yuyeOHOU NIHMTepaTypol, 1adopaTopHBIE
paboThI, peleHne 3a/1a4, BBIIOJTHEHUE YITPAXKHEHUH, MOATOTOBKA KOHCIIEKTOB;

*  MeTompl TPOBEPKM M OICHKM 3HAHWUW, YMEHH ¥ HABBIKOB: YCTHBIH OIPOC
(MHAMBUIYATBbHBIA, (POHTAIBHBIN), KOJUIOKBHUYMBI, CEMUHAPBI, KOHTPOJbHBIE pPAOOTHI,
CaMOCTOSITEIbHBIE PAOOTHI, TECTOBBIN KOHTPOJIb, TPOBEPKA JTOMAIIIHUX paboT.

Pexomennyercs ucnonb3oBaHWE HMHGOPMALIMOHHBIX TEXHOJOTHMH TPH  OpraHU3alNH
KOMMYHHUKAIIMH CO CTYACHTaMU TSl TPEACTaBIICHUSI MH()OPMAIINH, BbIIAYd PEKOMEH AN 1
KOHCYJIbTUPOBAHHUSI 110 OINEPATUBHBIM BOMPOCAM (IJIEKTPOHHAS IMOYTA, JTUYHBIA KaOUHET),
HCIIOJIb30BAHUE MYJIbTUMEANA-CPEICTB IS IPOBEIECHUS JIECKLIMOHHBIX 3aHATUMN.

8. OLEHOYHBIE CPEJICTBA J1JId IPOMEXKYTOYHOM ATTECTALIUU
ITpomexkyTouHas aTTecTanus o UTOraM OCBOEHUS TUCUUIUIMHBL: 3K3ameH (1 cemecTp).
Bomnpoce k ax3ameny

1. Tlonsatue o matepuu. Xumuueckas (opma ABMKEHHS MaTepuH. YPOBHU OpraHU3alUd
BELIECTBA, N3yYaeMble XUMMEN: aTOMBI, MOJIEKYJIbI, KOHIEHCUPOBAHHbIE CUCTEMBI. Mob —
€IMHULA KOJINYECTBA BEILECTBA.

2. OCHOBHBIE CTEXMOMETPUYECKHE 3AKOHBI: 3aKOH COXPAHEHMS M B3aMMOCBSI3U MacChl U
9HEPTUU; 3aKOH IMOCTOSTHCTBA COCTABA; 3aKOH KPATHBIX OTHOILIEHUH; 3aKOH ABOTAIPO; 3aKOH
SKBUBAJICHTOB.

3. DKBMBAJIEHT 2JIEMEHTA, IKBUBAJIEHT CJIIO’KHOI'O BELIECTBA, MOJISIPHAsI Macca 3KBUBAJIEHTA
3JIEMEHTa U CIIO)KHOT'O BelecTBa (OKCHAA, TMAPOKCUIA, KUCIOTHI, COIN). DKBUBAJICHTHBIN
00BEM.

4. DKcrnepuMeHTalIbHOE 0OOCHOBaHUE MPEACTaBICHUI 00 aToMme, KaK CIOKHOW CHCTEME.
OtkpeiTue smekTpoHa. PagmoaxtuBHOCTh. Mopenu atoma Tomcona u Pesepdopnma, ux
JIOCTOMHCTBA U HEOCTATKHU.

5. KsanroBas teopus Ilmanka. KopnyckynsipHO- BOTHOBOM nyallu3M M3ydeHus. Teopus
aTtoma Bogopoaa no bopy. [locrouHncrsa u npotuBopeuuns mojenu bopa.

6. KBanToBas mojzenb aroma. BonHoBas npupona snektpoHa. Bonnel [le bpoiins, npuHiun
HeonpeneneHHocTu 'eitzendepra, ypasuenue Llpenunrepa.

7. AtomHble opObuTanu. KBaHTOBBIE uMClla, KaK MapaMeTphl, ONPEAEISIOININE COCTOSHHE



3JIeKTpOHAa B aToMme. ['aBHOe, OpOUTAIbHOE, MATHUTHOE KBAHTOBBIE uncia. Pu3nueckuit
CMBICII KBAaHTOBBIX uKcesl. CHMHOBOE KBAHTOBOE YHUCIIO.

8. 3amonHeHWE AaTOMHBIX OpOUTaled B MHOTOZJEKTPOHHBIX aTomax. [IpuHIUIIBI
3aIl0JIHEHUs] OpOUTAJIeH; MPUHIUIT HaUMeHbIel sHepruu, npuniun [laymu, npasuno ['yuaa,
npaBwia KieukoBckoro. neKkTpoHHble (opMynsl aToMOB. EMKOCTh 3HEpPreTHMUecKHX
YPOBHEMN U NOLYPOBHEM.

9. 3aKOH NeprOJIMYECKUX CBOMCTB XMMUUYECKHUX 3J1EMEHTOB. 3akoH Mo3nu. [lepuoaunueckas
CHUCTEMA XMMUUYECKUX 3JIEMEHTOB. CBs3b MOJIOKEHUS DJIEMEHTA B MEPUOTUYECKON CUCTEME C
9JIEKTPOHHBIM CTpOeHHeM ero aroma. OCOOEHHOCTHM 3JEKTPOHHBIX KOHQPUTrypalun
3JIEMEHTOB IVIABHBIX U TOOOYHBIX MOATPYIIN. DIEKTPOHHBIE CEMENCTBA 3JIEMEHTOB.

10. CBsi3b CBOMCTB XMMHUYECKHUX 3JIEMEHTOB C €ro MOJOKEHUEM B MEPUOJUYECKON CHUCTEME.
[Tepuoauyecknie U3MEHEHHMS] CBOMCTB XMMHUYECKHX JJIEMEHTOB. ATOMHBIM paauyc,
MOHM3AIIMOHHBIN MTOTEHIINAJ, CPOJICTBO K AJIEKTPOHY, JEKTPOOTPULIATEIIbHOCTb.

11. Xumnueckas cBsi3b. OCHOBHBIE XapAKTEPUCTUKH CBSI3U: JJIMHA CBSI3UM, SHEPIUs CBSI3U,
BaJleHTHBIN yroi. Tumbl xumudeckoi cBsizu. KoBasieHTHas cBsi3b. CBOICTBA KOBAJEHTHOMU
CBSI3U: TOJIIPHOCTb, THOJISIPU3YEMOCTb, KPAaTHOCTb, HACHIIIAEMOCTb, HAIPABIEHHOCTb.
Banentnocts snmemeHToB. ['mOpumm3zaiuss aTOMHBIX opOuTaneid u ¢opMa MHOTOATOMHBIX
YaCTHII.

12. Honnas cBsa3b. CBolicTBa HMOHHOUM CBsi3u. CpaBHEHUE CBOMCTB COEIMHEHUM C
KOBAJIEHTHBIM M MOHHBIM THUIIOM XMMUYECKOU CBSI3U. METaIIMYeCKOe COCTOSIHUE BEIIECTBA.
Merannuueckas cBa3b. [IprunHa 371€KTpOIIPOBOTHOCTH METAJIIOB.

13. MexMoneKkylaspHble B3auMoOJeHCTBHS (cuiibl BaH- nmep- Baanmbca) m  arperaTHbie
cocTosiHusl BemiectBa. Bomopoanbie cBsizu. BiusitHue BOAOpPOAHON CBSI3M Ha CBOWCTBA
BEILIECTB.

14. DHepreTuka XMMHMYECKMX IPOLIECCOB. BHYTpEHHSII 3HEpPrus M 3HTAJBIMUS CUCTEMBI.
3akon ITecca m ero cnencrBusi. Temrora u paboTa. DHTAIbNHUS OOpA30BAHUS XHM.
COEIMHEHUH.

15. DOurponusi. WM3MeHeHHE SHTPONMU B pa3IMUHBIX Ipoueccax. DHeprus [uodOca.
Nsmenenne mnoreHnuana [ubbca W HampaBlieHHME XUMHUYECKMX MpoleccoB. Poib
SHTAJBIIMIHOTO ¥ SHTPONMUMHOTO (PAKTOPOB B HAMPABICHHOCTHU MTPOIECCOB.

16. Ckopoctb xummuyeckoil peakiuu. PaKTOpbl, BIUSIONIME HA CKOPOCTh XMMHUYECKOU
peakuuu. 3akoH aeicTByrommx macc. KoHcranTta ckopoctu peakuuu. BiaushHue daktopa
MMOBEPXHOCTU HA CKOPOCTh F'e€TEPOT€HHOM peaKkinu.

17. TermoBeie 3(PPEeKThl XMUMHUYECKUX peaKIMil. 3aBUCUMOCTh CKOPOCTH PEAKIHH OT
temriepatypbl. [lpaBuino Baut- T'odda. Ilonarue o0 sHeprum axTuBanuu. BrusHue
KaTanauzaTopa. MexaHu3M rOMOT€HHOTO U FETEPOTEHHOTO KaTajau3a.

18. O6patumble W HeoOpaTHMble XMMHUYECKHE peakiuu. HampaBieHue peakuuii u
xumuyeckoe paBHoBecue. KoHcraHTa paBHOBecusa. DaKTOpbl, BIUSIONIME HA CMEIIECHUE
XUMUYECKOTO paBHOBeCUsl (KOHLIGHTpaLMs, [aBJI€HUE, TeMIepaTypa, KaTalu3aTop).
[Tpunnun Jle Hlartenbe.

19. CoctaB u cTpoeHre MOJIEKYJI BOJIbl. Accolianiusi MOJIEKYJ BoJibl. Du3nueckre CBONCTBA
BOJIbl. AHOManuu (U3MYECKUX CBOMCTB BOAbI. XUMHUYECKHE CBOWCTBa BOJbl. Boma B
npupojie. [IpombliuieHHOE U GMoIornyeckoe 3HaueHne Boibl. [Tpobiema 4nucToit BOAKbI.

20. PacrBopsl. Krnaccubukanus pacTBOPOB IO  arperaTHOMY COCTOSIHHIO U
JIACIIEpCMOHHOCTU. MexaHu3M npoluecca pacrBopeHus. CosbBaTHas teopust Menneneesa.
TeroBbie 3¢ (eKTh pAaCTBOPEHUS BEIIECTB.

21. PacTtBOpuMOCTh TBEpIbIX BemiecTB B Boje. KoapduimeHT pacTBOPUMOCTH M €ro
3aBUCUMOCTh ~ OT  TeMmmepaTypbl. HacelieHHble — pacTBOpbl.  KpucTramioruaparsl.
Konnenrpanus pacTtBopoB  (IpOIEHTHas, MOJISIpHAs, HOpMajbHAasl, MOJISJIbHAS).
PacTtBopuMoOCTb ra3oB. 3aBUCUMOCTb pACTBOPUMOCTH T'a30B OT JIaBJICHUS U TEMIIEPATYPHI.
22. CpoiicTBa pa30aBIEHHBIX PACTBOPOB HEIIEKTPOJIUTOB. 3akoHbl Payns u Baut-Todda.
OcMoTHUecKOe TaBJICHUE.

23. Teopus 31€KTPOJIUTHUECKON AUCCOLMALIMU. Jluccoanysl BEUECTB C pa3IMUHbIM TUIIOM
xuMudeckoi cBs3u. CTeneHb JIIEKTPOIUTHUECKON auccoumanuu. CuibHble U clalble
9MeKTposuThl. DaKTOPHI, BIUSIONINE HA CTETIEHb TUCCOLIUAIINU.



24. Jluccoumanus cinadbix 3ekTpoiautoB. KoHcTaHnTa aucconuanuu. 3aKoH pa30aBiIeHUS.
Kucnorel, OCHOBaHMSI M COJIM B CBET€ TEOPUM 3JIEKTPOJIUTUUYECKOW JUCCOLMALIMU.
[TporonuTuuekas Teopust KUCIOT U OCHOBAHUH.

25. DnekTpoauThuecKas auccounanusi Bojabl. MloHHOe mpousBeaeHue Bojibl. BomopoaHblii
nokasatennb. KucioTHbie 1 OCHOBHBIE (DYHKITUH BEIIIECTB.

26. PaBHOBecMe B HACBIUIEHHBIX pPACTBOPAX MAJIOPACTBOPUMBIX 3JEKTPOJIUTOB.
[TpousBenenne pacTBOPUMOCTU. YCIOBUSI OOpa30BaHUE U PACTBOPEHUS ocaAakoB. IIpaBuio
beprtomne.

27. I'maponu3s coneit. Knaccudukaius coneit mo ux oTHouIeHUro K Boje. MIameHneHue cpembl
pactBopa B pesynbTate rugponusa. CreneHb ruaponusza. @PaxkTopbl, CMeEIIAIOINe
paBHOBECHE TUAPOJIN3A.

28. KomouaHele pacTBOPbBI, METOMBI MOJIyYEHHS, CBOMCTBA. Y CTOMUYUBOCTh U KOATYJISLIUS
KOJUJTOUJTHBIX CUCTEM.

29. MexaHU3M OKMCIIEHUSI U1 BOCCTAHOBJIEHUS. THUNMHUYHBIE OKUCIUTEIN U BOCCTAHOBUTEIIU.
Knaccuduxamms OKHCIIUTEIIBHO-  BOCCTAHOBUTEIbHBIX MPOLIECCOB. VpaBHeHus
OKHCIIUTEJIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMI.

30. IlomyueHue 3JIEKTPUUECKOrO TOKA MNpPU XUMHUUECKUX peakuusx. | ampBaHUYECKUIl
sneMeHT. CTpoeHue TBOMHOIO 3JIEKTPUUECKOTO cliosl. BO3HMKHOBEHME CKauka MOTEHIHMAaia
Ha IpaHULIE METAIJI-PACTBOP.

31. Bomoponnbiii snekTpoj cpaBHeHHs. CTaHAapTHBIE 3JIEKTPOJHBIE TMMOTEHIIMAJIBI.
VpaBuenue HepHcTra. DIeKTpOXUMUYECKUN PsAll HANPsDKEHUN MeTasuioB. HampaBieHHOCTH
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOIIECCOB B pACTBOPAX.

32. Koppo3sust MeTaiuioB. Busibl kKoppo3un. MeTo/1bl 321U ThI METAJJIOB OT KOPPO3UH.

33. DIeKTPOaU3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEIBbHBIN Mpoliecc. DIEKTPOINU3 pacIIaBOB
U pacTBOPOB. 3aKOHBI 31ekTpoau3a. [Ipumenenue.

9. YYEBHO- METOANMYECKOE U NTHOOPMAILIMOHHOE OBECIIEHEHUE
JANCHUITJIMHBI
a) IuTepatypa

1. T'enppman, M. U. Heopranmueckas xumus : yuebHoe mocodbue / M. U. T'enpdpman, B. I1.
FOctparoB. — 2- e usn., crep. — Cankrt- [letepOypr : Jlanp, 2022. — 528 c¢. — ISBN
978-5-8114-0730-9. — Tekcr : a1exkTpoHHbIH // JIaHb : 3JIEKTPOHHO- OMOIMOTEYHAS CUCTEMA.
— URL: https:// e.lanbook.com/ book/210713 (mata oOGpamenus: 02.05.2023). — Pexum
JIOCTyHa: JAJisl aBTOPU3. MOJIb30BATENEH.

2. ITaBnos, H. H. O0mas u Heopranndeckast Xumus : yueOHuk st By3os / H. H. I1aBnoB. —
4-e u3n., crep. — Canxt-IlerepOypr : Jlanp, 2021. — 496 c. — ISBN 978-5-8114-8579-6. —
Tekct : anexkTpoHHbIl // Jlanb : amekTpoHHO- Oubnmuoteunass cuctema. — URL: https://
e.lanbook.com/ book/177840 (mata oOpamenus: 02.05.2023). — Pexum gocrymna: s
ABTOPU3. MOJIb30BATENIEH.
3. Kpartkuii Kypc TeOpeTHIeCKOM HEOPTraHMUECKON XUMUH : yuebHoe mocobue aiist By30B / E.
I'. Tonuapos, B. 10. Konapamuu, A. M. Xosus, O. I1. Apunorenos. — 2-¢ uzg., cTep. —
Cankt- IletepOypr: Jlawp, 2022. — 464 c¢. — ISBN 978-5-8114-9017-2. — Tekcr :
3JeKTpOHHBIN //  JlaHb : 3JeKTpoHHO- OubnuoteyHass cucrema. — URL: https://
e.lanbook.com/ book/183644 (mara oOpamenus: 02.05.2023). — Pexum pgocryna: mis
aBTOPMU3. ITOJIb30BATENEH.
4. Xumus [DneKTpoHHBIHN pecypc] : c6. yueb.-MeTo1. MmaTepuaoB s crell. 24.03.01 / AmI'Y,
NDD ; coct. T. A. Ponuna. — bnarosemnienck : MU3n-Bo Amyp. roc. yH-Ta, 2017. — 27 ¢. —
Pexxum http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/7802.pdf
5. Poguna T.A. Ilpaktukym no o0mieit u Heoprannmueckoi xumuu [Texct] : yue6. mocobue /
T. A. Poguna, A. B. UBanos, B. . Murpodanosa ; AMI'Y, UDD. — brnarosemenck : U3z-
BO AMyp. roc. yH-Ta, 2012. — 208 c.

0) mporpamMmMHoe obecrieueHne 1 MHTepHeT-pecypechl

Ne HaunmenoBanue Ormnucanue

1 [Omnepammonnas cucrema | GNU-nunen3ust (GNU General Public License)
Linux




2 | http://
www.iprbookshop.ru/

DnekTpoHHO-6uboTeunas cucremMa [IPR books — HayuHo-
00pa3oBaTebHBIN pecypc /ISl pelieHus 3a1a4d oOydeHus B
Poccun u 3a pybexxom. YaukanpHas matdpopma DbC IPR
books  oObeamHsieT  HOBeluMe  UHPOPMAIMOHHBIC
TEXHOJOTMM U Y4YEOHYIO JIMIIEH3MOHHYIO JIUTEPaTypy.
Koutent 3BC IPR books oTBeuwaer TpeboBaHUSIM
cTaHaapToB BbIciied MKoOabl, CI1IO, MOMOTHUTENBHOTO U
nuctaHimoHHoro obpaszoBanus. DbBC IPR books B momHoM
00beMe COOTBETCTBYET TPEOOBAHUSAM 3aKOHOJATEILCTBA
P® B chepe obpazoBanus

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

DOnexkTpoHHas OubnuoTeyHass cucrema «lM3martenscTBa
Jlanp», TemMaTHMYeCKHWEe TIaKeTHl: MaTeMaTuka, (u3uka,
WH)XEHEPHO-TEXHUYECKUE HAYKU, XUMUS

4 |9BC
CTYyJICHTa»

«KoHCyNIbTaHT
http://
www.studentlibrary.ru/

MHoronpohuiabHbIi 00pazoBaTEIbHBIN pecypc
"KoHcynbTaHT  cTylaeHTa"  ABJISIETCS  3JEKTPOHHOM
6ubmmoreynont cucremoit (DBC), npegocraBisIOLIEH

JIoCTyn 4epe3 ceTb VIHTepHeT K y4yeOHOW JUTepaType Hu
JONIOJIHUTENIbHBIM ~ MaTepuajaM, HPUOOPETEHHbIM Ha
OCHOBAHUU MPSMBIX JOTOBOPOB C IpPaBoOOIaJaTEISIMU.
[ToTHOCTBIO COOTBETCTBYET TpEOOBAHMIM (enepaTbHbIX
FOCYJAPCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB TPETHETO
nokonenuss (PI'OC BIIO 3+) K KOMIUIEKTOBAHUIO
OuMOIMOTEK, B TOM 4YHUCIE OJJIEKTPOHHBIX, B YacTU
dbopmupoBanusi (HOHAOB OCHOBHOH U JONOJHHUTEIBHOU
nutepatypsl, it CI1O, BITO u aciupaHTypsbl.

B) nmpodeccrnoHa bHble 0a3bl JAHHBIX U HHHOPMAIIMOHHBIE CIIPABOYHBIE CHCTEMBbI

Omnucaunue

IIpaButenscTBa PO

Ne HaumeHnoBanue

1 [«Koncynprant Ilmroc»:
KOJICKCHI, 3aKOHBI,
yKas3bl, IOCTAHOBJIEHUS

KomMmmbrorepHas cripaBoyHasi mpaBoBasi cuctema B Poccum.
Peanu3oBaHbI Bce COBPEMEHHBIE BO3MOXHOCTH JIJTSI TIOUCKA
1 paboThI ¢ MTPaBOBOM UHpOPMAITUEH

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

Nnudopmannonnas cucrema «EamHOE OKHO [OCTyma K
00pa30BaATENBHBIM peCcypcam» COHAEPKHUT 3JIEKTPOHHbIE
Bepcud Y4YeOHBIX MaTepHaioOB U3 OHOIMOTEK BY30B
pa3nuyHbIX pernoHoB Poccnm, HayyHas v Meroauueckas
JIATEPATYpA.

3 | Google Scholar

ITouckoBast cucremMa IO TIOJHBIM TEKCTaM HAyYHBIX
yOIMKaIuii Bcex hoOpMaToB U JUCIUILINH

4 | http://xumuk.ru

DNIeKTpOHHAas  CUCTeMa, CojJepiKalasi  KIJIACCUYECKHe
y4eOHUKHU 110 HEOPTraHUYECKOU, OpPraHuYeCKOM,
(UBUYECKON, KOJUIOUTHOM U OUOJOTUYECKOUW XHMUHU,
AHAIUTUYECKONW XMMHHM M METOJaM (PU3MKO- XUMUYECKOTO
aHanusa. MmMeercs Xumuueckas sHUUKIONEIUss U GopyM
XUMHUKOB.

5 | ChemSynthesis

Chem Synthesis 6a3a JaHHBIX O XMMHYECKHMX BEIIECTBAX.
CoaepKUT CCBIJIKM Ha BEIIECTBA, UX CHHTE3 U (pu3myecKue
cBoiictBa. B nmocrtyme Gomee 40000 coenuHeHuit u OGoiee
45000 ccpUTOK CHMHTE3a

10. MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHUE JUCHIIINHBI

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.



