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

Crenuanuzaius o0pa3oBaTeIbHON MPOTPaMMBbI — DKCILTyaTaIMsI CTAPTOBBIX M TEXHUYECKUX
KOMIUIEKCOB M CUCTEM KHU3HEOOecreueHus
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OO1as TpynoeMKocTh qucuuruinHbl 144 (akagem. yac), 4.00 (3.e)

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

Kadenpa xumun 1 XuMU4eCcKoi TEXHOTOTUHI
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Pabouas mporpamma cocrtaBiieHa Ha oOcHOBaHUM DeAepalIbHOTO T'OCYAAPCTBEHHOTO
obpaszoBatenbHOoro crangapra BO mis  cneumansHoctH  24.05.01  IlpoexTupoBanue,
MIPOU3BOJICTBO U IKCILIyaTalUsl PAKET U PAKETHO-KOCMUUYECKUX KOMIIJIEKCOB YTBEPKIEHHOT'O
npukazoM MuUHMCTEPCTBA HayKu U BeIcuiero oOpa3oBanusi Poccuiickoit ®enepauuu ot
12.08.2020 Ne 964

Pabouas mporpamma oOCykaeHa Ha 3aceqaHuU KaQeaphl XUMUU U XUMHYECKOU TEXHOJIOTHH

01.09.2022 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 2022 r. « 1» ceHTab6ps 2022 r.
COTI'JTACOBAHO COI'JTACOBAHO
Hayunas 6ubnmoreka LlenTp mmdpoBoii TpanchopMauu u

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

« 1» ceHrsa0ps 2022 . « 1» centsabps 2022 .




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. KOMIIETEHIIMA OBYYAIOLLIEI'OCA, POPMUPYEMBIE B PE3VYJIBTATE
OCBOEHUA INCHUIUINMHBI 1 UTHANKATOPBI UX JOCTU/XKEHUA

3.1 O6mmenpodeccnoHaIbHbIE KOMIIETEHIIMU U UHINKATOPBI UX JOCTHKCHHS

Kon u HanMeHoBaHus | Kom ¥ HanmMeHOBaHWE WHIMKATOpA JOCTIDKEHUS
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, | ECTECTBEHHOHAYYHBIX U OOIEHHKECHEPHBIX UCITUTIINH.
METO/IbI Matematuueckoro | UJ1-2 OITK-1

aHalM3a W MOJIEIMPOBAHUS, | YMETh:

TEOPETHUECKOTO U |— TPUMEHATh METOAbl MAaTEeMAaTHYECKOTO aHalu3a |
9KCIIEPUMEHTAIIBHOTO MOJICITMPOBAHUS B MPOQPECCUOHATBLHON e TETbHOCTH;
HCCIIeTOBAHUS B|-— MIPUMEHSITh METO/TbI TEOPETUUECKOTO "
npodeccnoHaITbHON 9KCIIEPUMEHTATIBHOTO HCCIIeTOBAHUS B
JESITEIIBHOCTH npodeCcCHOHATBHON ACSITETBHOCTH.

4. CTPYKTYPA JUCHUITJINHBI
OOmast TpyIOEMKOCTh JUCHUIUIUHBI cocTaBiser 4.00 3aueTHBIX eauHMIBI, 144
AKaJEeMUUYECKUX YACOB.

1 — Ne /i
2 — Tema (paznen) IUCHUIUIMHBI, KypcoBasi paboTa (IIpoeKT), MPOMEXKYTOUHAS aTTeCTALIUS
3 — Cemectp

4 — Buipl KOHTAKTHOM paOOThI U TPYIOEMKOCTH (B aKaIEMUUYECKUX YaCax)
4.1 - JI (Jlexuun)

4.2 — Jlexuiuy B BUJAE MPAKTUYECKOMN MOATOTOBKHU

4.3 — I13 (ITpaxkTuyeckue 3aHATHS)

4.4 — TTpakTUUECKHE 3aHITUS B BUJIC TPAKTUIECKON MTOATOTOBKHU

4.5 — JIP (JTabopaTopHbie paOOTHI)

4.6 — JlabopaTopHble paOOTHI B BU/E MPAKTUIECKON TOATOTOBKHU

4.7 — UKP (Muas xoHTakTHas pabdoTa)

4.8 — KTO (KoHTpoJib TEOPETUUECKOTO O0YyUECHUS)



4.9 — KO (KoHTposb Ha 9K3aMeHe)

5 — KoHTpoib (B akaeMUYECKUX yacax)
6 — CamocTtosiTennpHast padboTa (B aKaJeMUYECKUX Yacax)
7 — DOPMBI TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH

1 2 3 4 5 6 7
41142143 |44|45(46|4.7]148]49
1 AMY, 1 10 tect, U3,
OCHOBHBIE KOHCIIEKT
XUMUYECKHE
MOHSITUS U
3aKOHBI,
KJTaccuuKarnms
u
HOMEHKJIaTypa
HEOPraHUYECKUX
COEMHEHUN
2 CtpoeHue 1 14 12 TECT,
aTroma, cobeceroBaHU
MEPUOANIECKUN e
3aKOH U
XUMUYECKast
CBSI3b
3 XnuMmuueckast 1 14 4 12 tect, 13,
TEPMOIUHAMUKA MPOBEPOUHAS
U KUHETHKA paboTta
4 PacrtBopsI. 1 |4 8 12 tect, U3,
Teopust [IpOBEPOYHAs
ANEKTPOIUTHYIEC pabora
KoM
JTIUCCOIAIITT
5 OxucnutenpHo- (1 |4 4 12 tect, U3,
BOCCTaHOBUTEIb IPOBEPOUHAS
HBIE PEaKIuu. pabora
DNEeKTPOXUMHYE
CKHe MPOIECCHI
6 Ok3ameH 0.3 | 35.7
Hroro 18.0 16.0 16.0 0.0([00(03] 357 | 58.0
5. COAEP KAHME JUCLHHAUIIVIMHBI
5.1. Jlekuuu
Ne n/ HaumMeHnoBaHue TeMbl Coneprxanue TeMbl (paszaena)
1| (pa3znena)
1 AMY, ocHOBHbIE | [ToHsiTME O MaTepuum, BHOBI MAaTepuu. XHUMHUYECKAS

XHUMHYCCKHEC IIOHATHA

HOMEHKJIaTypa
HEOPraHUYECKHUX
COEIMHEHUI

u | bopMa ABMKEHHS MATepUU, XUMUYECKOE BEIIECTBO.
3aKkoHbl, Kiaccuduxauus u | [IpenMer xumuu. YpOBHM OpraHu3alluy BeLIECTBA,

n3y4yaeMble XUMHUEH: aTOMBI, MOJIEKYJIbI,
KOHJEHCUPOBAaHHbIE CcHCTeMbl. (OCHOBOMNOJIOKHUKU
xumuueckon Hayku: M.B. Jlomonocos, [I.H.
MenneneeB, A.M. ByTtiepoB. Mecto XuMuu B cucteMe
€CTECTBEHHBIX HayK. BO3HMKHOBEHHME M pa3BUTHE
aTOMHO- MOJIeKyJIsipHOoro yuenus. Pa6otsr M.B.
JloMmoHOCOBA. 3aKOH COXpaHEHHUsI MacChl U SHEPTUU U
€ro 3Ha4eHHE B XUMHUU. 3aKOHBI IIOCTOSIHCTBA COCTABA,
KpPaTHBIX  OTHOIIEHWH, OOBEMHBIX  OTHOIIECHUM.
XUMUYECKUM HIKBUBAJICHT. 3aKOH 95KBHUBAJIEHTOB.




3aKkoH ABOFE[I[pO N BbIBOAbI M3 HCIO. OcCHOBHBIE
ITOJIOKCHUA aTOMHO-MOJ'ICKy.TIHpHOI‘/'I TCOPHMU. ATOMEI U

MOJICKYJIBI.
OTHOCHUTENIPHBIE ATOMHBIE U MOJICKYJISIPHBIE MAacCChI.
Yucno Asoraapo. Moiap — eAMHUIIA KOJUYECTBA

BemecTBa. MolsipHass Macca U MOJISIPHBIM 0OBEM.
ITonstTue o xummueckoMm anemeHte. IlpocTbie
BemecTBa. Amtorponus. CloXXHBIE BeEIIECTBA Kak
(bopma cCyiecTBOBaHHSI 3JIEMEHTOB B COCIMHCHUSIX.
HowmeHnknatypHbie npaBuiia HNIOITAK
HeopraHuueckux BemecTB. Kiaccudukaius mpocThix
BemiecTB. Kiaccudukaius CI0XKHBIX BEIIECTB 10
cocTtaBy. buHapHble COeIUHEHUS, UX HOMEHKJATypa.
TpexsnemMeHTHbIE COEIMHEHHUS. I'uapoxcusr.
Kucnotel. Comu. Knaccudukamus cloXHBIX BEIECTB
1o (byHKIIMOHAJIBHBIM MIpU3HAKaM. Oxcuapl
cosjeoOpasyrole u HecojeoOpasyronue. KucinoTtHsie,
ocHOBHbIe U aMdoTepHbie OKcuabl. HomeHkmatypa
okcuoB. OcHoBanugd. OIHO- W MHOT'OKHUCJIOTHEBIE
ocHoBanusa. Ilemoun. Homenknatypa OCHOBaHMH.
KucnoTtsl: 6ecKUCTIOpOHBIE U KUCIIOPOACOAepIKAIIIEC.
OnHo- U MHOTOOCHOBHBIE KHUCIOTHL. HoMeHkaTypa
kucinot. Conu: cpeaHue, KHUCIbIE, OCHOBHBIE.
Howmenknatypa couneil.

Ctpoenue
MEPUOINYECKUN
XUMHYECKas CBSI3b

aToMma,

3aKOH

n

DKCIepUMeHTaIbHOEe 00OCHOBAHUE MTPEACTaBIEHU 00
aTOMe KakK CJIO)KHOU cucteMe. OTKpBITHE 3JIEKTPOHA.
PanuoaktuBHocts. Monenb atoma TomcoHa. OnbITHI
Pezepdopna mo paccessHuro a-uactui. Mojaenb aToma
Pesepdopna, ee [gocToMHCTBA U HEJOCTATKH.
KBantoBas Teopus Ilmanka. KopnyckymnsapHo-
BOJIHOBOM Jyann3M u3ilydeHus. YpasHeHue [lnanka.
O6wbscHenune (otoaddexra DitHIMITEHHOM. DOTOHBI.
Teopuss atoma Bomopona mno bopy. OObscHeHue
CIEKTpa aToma BOJIOpO/IA. BuyTpennue
MPOTUBOPEUYUs TEOpUM aToMa Bojopoaa 1no bopy.
ITonbiTkM ux ycrpaneHus. KopryckyisipHO-BOJIHOBOM
nyanusM  vactull. Bonubl le bpoiing. [lpunnun
HeonpeaeneHHoctu  [eiizenbepra.  Ilonstue o
BojiHOBOM ypaBHeHun Ipenunrepa. KsanToBo-
MEeXaHWYecKasi MoJielb aToMa. KBaHTOBBIE UMCa KaK
rapaMeTpbl, ONPEAEIISIIOIINE COCTOSTHUE JJIEKTPOHA B
aToMe. I'maBHoE, opbuTaibHOe, MarHuTHOE
KBAaHTOBbIE uucia, UX pusnueckuit cMbici. [lonsarue
00 dIeKTpOHHOM oO0Ojake. ATOMHbIE OpPOUTAIIH.
OcHoBHOE U BO30YykAeHHOE cocTosiHue. Buag aToOMHBIX
s-, p-, d- u f- opOuraneit. CoOCTBEHHBIN YIJIOBOU U
MarHUTHBIA MOMEHTBI 3JIEKTPOHA (CIIUH) U CIIMHOBOE
KBAaHTOBOE 4YMCIIO. MHOIO3JIEKTPOHHBIE  ATOMBI.
XapakTepucTUuecKue PEHTIE€HOBCKHUE CIIEKTPBI
atoMoB. 3akoH Mosnu. 3apsabl  SAep aTOMOB.
[IpuHUMOBI  3allOJTHEHUST OpOUTANe B  aToMax:
MPUHIIMIT HAauUMeHbIel sHeprum, npuHiun Ilaymw,
npaBuino ['ynma. Tlopsiiok 3amojiHEHMSI aTOMHBIX
opOuranei. IlpaBuna KiieukoBCKOro. DIEKTPOHHbIE




dbopmynel. CumBosauyeckass U Tpacduueckas (HOpMbI
3allUCU  JJIEKTPOHHBIX  dopmyin.  Sapo  kak
JUHAMUYECKAs CHCTeMa IPOTOHOB MW HEHUTPOHOB.
H3oTomnsl. SnepHeie peakuuu. ITpumenenue
PaJMOAKTUBHBIX H30TOINOB B IPOMBIIUIEHHOCTH.
CaolicTBa M30JIMPOBAHHBIX ATOMOB: ATOMHBIN paauyc,
SHEpPrusi HMOHU3ALUM, CPOACTBO K  3JIEKTPOHY,
NEKTPOOTPULATENBHOCTD.

OtkpbiTHE IIEPUOINYECKOTO 3aKOHA J.N.
MenpeneeBbiM. [IpuHIUN MOCTPOEHMSI €CTECTBEHHOM
CUCTEMBI JJIEMEHTOB. DKCIEePUMEHTAaIbHOE
MOATBEPKIACHUE TeopeThndyeckux mnpeackazanuii /..
Menneneesa. CoBpeMeHHas dbopmyTupOBKa
MEPUOJNYECKOTr0 3aKOHA. CBS3b MOJOKEHUS 2JIEMEHTA
B MEPHUOINYECKOMN CUCTEME C JIEKTPOHHBIM CTPOCHUEM
ero aToma. OcobenHoctu 3JIEKTPOHHBIX
KOHpHUTYypaluii aTOMOB 3JIEMEHTOB TJIABHBIX U
NMOOOYHBIX MOATPYIH. DJEKTPOHHBIE CEMENCTBa
aneMeHTOB. CBs3b  CBOWCTB  3JIEMEHTA C  €ro
MOJIOKEHUEM B TepuoJnueckoit cucreme. M3menenue
BEJIMYMH PAJUyCOB, SHEPIUH MOHU3ALUM, CPOJCTBA K
NEKTPOHY U 3IIEKTPOOTPHUIATETBHOCTH aTOMOB C
pocToM 3apsioB ux saep. [lepnoanuHoCTh U3MEHEHU
CBOWCTB 3JIEMEHTOB KaK IPOSIBJIEHUE NEPUOJUYHOCTU
U3MEHEHUS JJICKTPOHHBIX KOH(UTYpalluii aTOMOB.
3HaueHue NEPUOANIYECKOTO 3aKOHA.

ITpupona XUMUYECKUX CBSI3EM. OcHOBHBIE
XapaKTepUCTUKU CBSI3U: JJIMHA, 3Heprus. OCHOBHBIE
TUMBl XUMHUYECKON cBsizu. KoBajeHTHast CBSI3b.
OOpa3zoBaHMe U CBOWCTBA KOBAJEHTHBIX CBSI3CH:
HaIpaBJIEHHOCTb, HACBHIIIIAEMOCTb, KpPaTHOCTb,
IIOJISIPHOCTD, IOJISIPU3YEMOCTh. BalleHTHBIN  yrod.
I'mbpuauzanuss aTtoMHBIX opOutaieit u  (Qopma
MHOTOATOMHBIX dYacTull. Tunbel rubpuausanuu (sp,
sp2, sp3). CBoiicTBa BENIECTB C KOBAJEHTHBIM THUIIOM
XUMHYECKOW CBS3U. ATOMHBIE M MOJIEKYJISIPHbBIC
KPUCTAJUIMYECKNE PELIETKH, TUIIbI, cTpoeHue. MloHHas
cBs3b. CBoiicTBa MOHHOM CBs3U. O0IaCTh MPUMEHEHUS
MOHHOU Mozenu. MIoHHbIe KPUCTATITMYECKUE PEIIETKH.
IMonspuzaumss 1 mnojsgpusyrolee ACHCTBUE HOHOB.
Bonmoponnas CBSI3b. MexmMoneKyIspHbIe u
BHYTPUMOJIEKYJISIDHbIE BOAOPOAHBIE CBSI3U. BiusHue
BOJIOPOJTHOM  CBSI3M  HA  CBOMCTBA  BEINIECTB.
Meramueckasi cBsizb. OCOOEHHOCTH 3JIEKTPOHHOTO
CTPOEHUS 3JIEMEHTOB, CIOCOOHBIX K OOpa30BaAHUIO
METAJUTMYECKON CBSI3U. MexMoleKyIsapHbIe
B3aumozencTBus. OpHUEHTALUMOHHOE, MHIYKLIMOHHOE,
JMCTIEPCUOHHOE B3aUMOICHCTBUS.

XuMuueckas
TEPMOJIMHAMMKA U KUHETUKA

TeroBble 3G (HEKTH XUMHYECKUX peakiuii. TermmoTsr
00pa3oBaHUs XUMUYECKUX coequHeHui. 3akoH [ecca.
HN3menenue BHYTpEHHEN SHEPTrUun CHUCTEMBI.
Ountanemus. Ilonsgtue o006 sHTpornmu. WM3ob6apHo-
n30TepMuYecKuil noreHnuan (3Heprus ['md6o6ca). Ponn
SHTAJBIIMIMHOTO ¥  OSHTPONMUUHOTO (HAKTOPOB B




HaIpaBJICHHOCTH  IPOLIECCOB  IIPU  PA3JIMUYHBIX
YCIIOBUSIX. CTaHIAPTHBIE 3HAYEHUS
TEPMOJIMHAMUYECKUX TAPAMETPOB.

CxopocTh XUMUYECKUX peakuui. Ee KomnuecTBeHHOe
BbIpakeHHe. DaKTOphl, BIHUSAIOIIME HAa CKOPOCTH
XUMUYECKUX  peakUMil. 3aBUCUMOCTb  CKOPOCTH
peakLMM OT KOHLEHTPALUM PEarupyrollnX BEIIECTB.
3akoH JelcTByromUx Macc. Ero mnpumeHeHue s
FOMOIEHHBIX M TreTeporeHHbix cucreM. KoHcranTa
CKOPOCTH pPEaKLUU. BIUSHUE (aKTOpa MOBEPXHOCTH
Ha CKOPOCTb pe€aKUUMU B TETEPOTCHHON cpexe.
3aBUCUMOCTbh CKOPOCTU PEAKIIMU OT TeMIepaTyphl,
TeMriepaTypHbiii Koaddumment peakunn. [lonstue 06
AKTUBHBIX MOJIEKYJIaX W 3HEPrUM  aKTUBALMU
npouecca. Karamus. BausHue kaTtanuzaTopoB Ha
CKOPOCTh peakuuu. Buapl Karanusa: TOMOTCHHBIN,
TeTEePOTeHHbIM, AaBTOKATaW3, IOJIOKUTEIbHBIM U
OTPULIATEIIbHBIN, IIOHATHE 00 UHTUOUTOpAX.
Hcnomnp3oBanue katainu3a B IPOMBIIUIEHHOCTH. Polib
KaTalu3aTopoB B OMOJIOTMYECKMX  Ipolieccax.
HeoOpaTtumele n oOpaTuMble XMMUYECKHE PEAKLUU.
YcnoBus 00paTUMOCTH 151 HEOOpPATUMOCTHU
XUMUYECKUX IPOLECCOB. XHMHUYECKOE PABHOBECHE.
Koncranta xumnueckoro pasHoBecus. [Ipunnun Jle
[Ilatenpe. CMelieHNEe XMMUYECKOTO PAaBHOBECHUS IPHU
M3MEHEHUN KOHIIEHTpALMM PpPEarupyrommx BeIlecTB,
JaBieHuss W TeMmrepatypbl. Kartamuszatopsl B
oOpaTUMBIX ~ mpoliecca. 3HAYEHUE  YUYEHUS O
XUMHUYECKOM PAaBHOBECUU U CKOPOCTU XUMHYECKHUX
peaKkunii U1l yIPaBIeHNUs] XUMUYECKMMU ITPOLIECCAMU.

PacrtBopsr.
Teopust 2JIE€KTPOIUTUUECKON
JACCOLALN

XapakTepucTuka  JUCIEPCHBIX  CHUCTEM U HX
kimaccuukanusi. B3Becwm (CycrneH3uu, SMYIIbCHH),
KOJUIOUJIHBIE ~ PACTBOPBI,  HCTUHHBIE  PACTBOPBHI.
MexanusMm npoiecca pacrBopeHus. ConpBatanus npu
pactBopenuu. Paboter [I.M1. MeHueneeBa Mo Teopuu
pacTtBopoB. TepMoauHamMuKa mpouecca pacTBOPEHUS.
PactBopumocTh  TBepIbIX  BEHIECTB B BOJIE.
KosdduimeHT pacTBOpUMOCTH, €ro 3aBUCUMOCTH OT
TeMIepaTyphl. Hacpimennsrit pacTtBop KakK
JTUHAMUYECKAs paBHOBecHas cUCTEMA.
IlepecpiieHHble  pacTBOpPbl U YCIOBUSI — HX
ycroiunBoctu. Kpucramnorunpatel. KomnouaHsie
pacTBOpPbl KaK TeTeporeHHble cuctembl. OO6mias
XapaKTEepPUCTUKA KOJUIOMJIHBIX cucTeM. KuHetndeckas
U arperaTuBHasi yCTOMYUBOCTh KOJUIOWJAHBIX CHUCTEM.
CpoiicTBa  KOJUIOMJHBIX  CUCTEM:  ONTHUYECKUE,
MOJIEKYJISIPHO- KUHETUYECKUE, K TPUUECKHE.
VYCTOWUHUBOCTD M KOATYJISALMS KOJUIOUAHBIX CHCTEM.
Konuentpauuss pactBopoB. CrnocoObl BBbIpaXeHUS

KOHUEHTpALUU pacTBOPOB. Pacuetnr JU1s1
IIPUTOTOBJIEHUS pacTBOpoB pa3IMYHON
KOHLEHTpPALUH. PacTtBops! HEAJIEKTPOJIUTOB.

CpoiicTBa pa30aBieHHBIX pacTBOpPOB. 3akoH Paymns.
OcMoTtnyeckoe maBieHue. 3akoH Banat- Todda.




M3oTonnyeckuit K03 UIIUEHT.

DNEeKTPOIUTBl M HEINEKTpoJuThl.  OCHOBHBIE
MTOJIOKCHUS TEOpUH AIEKTPOITUTHUCCKOM
nuccormaruu.  Paboter C. Appenmyca u H.A.
KabnykoBa. MexaHU3M [OHUCCOIMALIMUA BEUIECTB C
pa3IUYHBIM  TUIIOM  XMMHYECKOW cBsizu. Ponb
MOJIIPHBIX MOJIEKYJI BOJIbI B IIpoOLIeccax JMCCOLMALIUU
M WOHU3AIMU BEIIECTB. DHEpPreTHKa IMpoliecca
JACCOLMALINY. Crenenpb AIIEKTPOIUTUIECKON
nuccoraruu. CunabHble U cl1abble  3JIEKTPOJIUTHI.
@aKTOphI, BIMSIOMIME HA CTENEHb IMCCOLIMAIIUM.
ITpumeHeHne 3aKOHA AEHCTBYIOLIMX MAacC K MPOIECCY
JUccouyanuu  cnadbix  2JeKkTpoauToB. KoHcTraHTa
JUCCOLMAIINM, CMEIIEHUE JUCCOLMALUM  CIa0bIX
INEKTPOJUTOB. 3akoH  paszbaBienusi. Kuciorsi,
OCHOBaHUS u COJIH B cBeTe TeOpUU
aNeKTpoauTYecKo  guccoumnauuu. CryneHuaTtas
nuccorarus. [lporomurudeckass Teopusi KUCIOT H
OCHOBAaHUM. DJIEKTPOIUTHYECKAS TUCCOIUAINS BOIBI.
HNonnoe nmpousseaeHue Boasl. BiusiHue TemmepaTypbl
Ha TpolLecC AUCCOLMALMM  BOIbl. BomoponHbIii
rmokaszarteiib. PaBHOBecue B HACBIIIEHHBIX pacTBOpax
MaJIOPACTBOPUMBIX  3JIEKTPOJUTOB. [lpousBenenue
PacTBOPUMOCTH. VcnoBus o0pazoBaHUs u
pacTBopeHuss ocajakoB. Peakuuum B pacTBopax
3JIEKTPOIUTOB. HampaBieHHOCTh OOMEHHBIX peaKInit
B pactBopax anekTponutoB. Ilpasuio beprome.
Peaxkiun runponusza. I'mpgpomm3 cosen. Pasmnunbie
cilyyau TUApon3a cojiei. Peakiusi cpeabl B BOJTHBIX
pactBopax coneil. OOpaTUMBIE U HEOOpaTUMBIH
rugponn3 coseil. CTeneHb W KOHCTAHTa THAPOJIM3A.
DaAKTOPBI, CMELIAIOIINE PABHOBECHE THIPOIU3A.

OKUCIUTENBHO-
BOCCTAHOBUTEIbHBIE
peaxIuu.
DNEeKTPOXUMUUECKHE
MTPOLIECCHI

Peakiiuu, mnporekarommue ¢ HU3MEHEHHMEM U 0e3
M3MEHEHUS CTENEeHU OKHUCIEHHUS! aTOMOB 3JIEMEHTOB.
Knaccudukaius OKHCIUTEIbHO- BOCCTAHOBUTEIBHBIX
peakuuii. OxucauTenu M BoccTraHOBUTENM. [IpaBuna
COCTABJICHUSI  OKHUCIIUTEIIbHO- BOCCTAHOBUTEIbHBIX
peakuuii. MeToabl  3JIEKTPOHHOrO  OajaHca W
9JIEKTPOHHO- MOHHBIN. Poib cpeapl B NpoTeKaHUU
OKHUCJIUTEJIbHO-  BOCCTAHOBHUTEIBHBIX  IPOIIECCOB.
B3aumoperictBre METAJUIOB C KUCIIOTAMU U COJISIMU B
BOJIHBIX pacTBopax KakK OKUCJIUTEIIbHO-
BOCCTAHOBUTEJIbHBIN Mpo1iecc.

ITonydyeHue 5I€KTPUUYECKOTO TOKA MPU XUMHUYECKUX
peakiusax. I[loHsiTue O TraJbBaAaHUYECKOM 3JIEMEHTE.
Bo3HuKHOBEHME CKauka MOTEHLMAlla Ha TpaHule
MeTaJUI- paCTBOp. BOAOPOMHBIN 3JIEKTPOJT CpaBHEHUS.
CrannapTHbie 3JIEKTPOJIHbIE MOTEHIINATIBI.
3aBUCUMOCTD 3JIEKTPOAHOIO MOTEHLIMAla MeTaia OT
KOHIIGHTpAIlMU €ro HMOHOB B pAacTBOpe. YpaBHEHUE
HepHucra. PaboTtel H.H. bekeTosa.
DNIEKTPOXUMUYECKUM PpsII  HAMPSOKEHUH METaJIJIOB.
CrangapTHble OKHCIMTEIBHO- BOCCTAHOBUTEIIbHbIC
MOTEHIUAJTBI. HanpaBiaeHHOCTh  OKUCIUTEIbHO-




BOCCTaHOBUTEIIbHBIX peaxuuii B pacTBOpax.
OKHUCIUTETBHO- BOCCTAHOBUTENIbHBIE IPOIECCHl B
NpUpoAe M Ha MpousBoAcTBe. Kopposus MeTaios.
Buner kopposun. Meronsl 3allUTBl METALIOB OT
Koppo3uu. DiekTposin3 kak OB nporecc. DaeKTpoan3
paciyiaBoB. DJIEKTPOJIM3 BOJHBIX PACTBOPOB KHUCIIOT,
miesiouer, cojiel M ero NpPaKTUYEeCKOe 3HAYeHHE.
3aKOHBI JIEKTPOJIN3A.

5.2. IlpakTHyeckue 3aHATHUS

HaunmMenoBaHue TeMbl

COI[ep)KaHI/IC TCMBbI

OCHOBHBIE KJ1aCChI
HEOPTraHWYECKUX COCIMHEHUM

Knaccudukamus mpocTeIX W CIOXKHBIX — BEIIECTB.
bunapubie coemmHenms. Kiaccudukamms —CIIOKHBIX
BEIIECTB MO (YHKIMOHAJIBbHBIM Mpu3HaKaM. OKCHUIBI
cosneobOpa3zyromue U Hecosneobpasyromue. KucinoTHele,
OCHOBHBbIe M amoTepHble OKcuabl. HomeHkmaTtypa
okcuaoB. OcHoBaHusi. OOgHO- W MHOTOKHUCIOTHBIE
ocHoBaHusa. Ulemoun. HomeHknaTypa OCHOBaHUN.
KucnoTer: 6eckucinopoanbie U KHUCIOPOJICOAEPIKAIIME.
OnHO- W MHOTOOCHOBHBIE KHCIOTH. HoMeHkmaTypa
kucinotr. Conu:  cpelHME,  KHUCIbIE, OCHOBHBIC.
Howmenxknartypa coneil. I'paduueckue popmysasl

OcHOBHBIE 3aKOHBI XUMHUU

OCHOBHBIE ~ CTEXMOMETPUYECKHE  3aKOHBI:  3aKOH
COXpaHEHUs] W B3aMMOCBSI3M MAacCChl M 3HEPIUU; 3aKOH
TOCTOSTHCTBA COCTaBa; 3aKOH KPATHBIX OTHOIIICHMIA;
3aKOH ABOraJipo; 3aKOH JKBUBAJEHTOB. DKBUBAJIEHT
3JIEMEHTA, SKBHUBAJICHT CIIOKHOTO BEIECTBA, MOJISIpHAS
Macca DJKBHUBAJIEHTA DJIEMEHTA U CJIOXHOI'O BEIIECTBA
(oxcuaa, TMAPOKCHAA, KUCIIOTBI, COJIN). DKBUBAJICHTHBIN
00BeM

CTpOGHI/Ie aToMa )41
HCpI/IOI[I/I‘-ICCKI/Iﬁ 3daKOH

KBaHTOBO- MEXxaHUUYECKOE ONMCAHUE CTPOECHMUS aATOMA.
BonmnoBoe  ypaBHenume — Ilpeaunrepa.  AToMHas
opoutans. KBaHToBBIE umMClia, MX (PU3NYECKUN CMBICIL.
[TpaBuna 3amonxHeHHs 3JEKTPOHHBIX 000JIOUEK aTOMOB:
IPUHIMIT HauMeHblleld sHepruu, npuHuun Ilaymnm,
IIPaBUJIO XyHza, IIPaBUJIO Kneuxosckoro.
@opMyIUMpOBKA MEepUOANYECKOTro 3akoHa. CrpoeHue
MIEPUOANYECKOM CHUCTEMBI XMMHUYECKUX OJJIEMEHTOB.
3akoH Mo3nmu. IlopgaakoBblid HOMEpP XUMHUYECKOTO
JJIEMEHTA. Cas3b IIOJIOKEHUSA JJIEMEHTa B
NEPUOAUYECKON  CHCTEME C  €ro  3JIEKTPOHHBIM
CTpOEHHEM. OIJIEKTPOHHbIE CEMEICTBa  3JIEMEHTOB.
3aBUCUMOCTh CBOWCTB XMUMHUYECKHX 3JIEMEHTOB OT HUX
MOJIOKEHUST B MEPUOAUYECKON cuUcTeMe (aTOMHBIN
panuyc, SHEpPrusi HMOHM3AlMU, BSHEpPrus CpOJACTBA K
3JIEKTPOHY, 3JIEKTPOOTPULIATEIBHOCTD).

XUMHUUecKas CBA3b

[TonsiTe XMMUYECKOU CBA3U. THUIBI XUMHUYECKOW CBSI3U.
OOmue CBOWCTBA XUMUYECKOM CBSI3M (IUIMHA CBSI3H,
sHeprusi cBsizu). KoBaneHtHas cBsizb. KBaHTOBO-
MEXaHUYECKOE OIUCAHUE KOBAJIEHTHOM CBSI3H.
OcHoBHble TonOXeHHs: Teopun BC. MexaHu3mbl
o0pa3zoBaHus KOBAJICHTHOU CBSI3U. CaoiicTBa
KOBAJIGHTHON CBSI3U  (MOJIIPHOCTH, TOJISIPU3YEMOCTb,




KpPaTHOCTb, HACBIIAEMOCTb, HaIpaBJIEHHOCTB).
IM'ubpunuzanus ATOMHBIX opOuTaren. Tunsl
rudpuan3alu U reoMeTpus Mosiekyid. MoHHas CBS3b.
Mexanusm oOpaszoBanus. CBoiicTBA HMOHHOM CBS3H.
Bopoponnast cBsizb, obOpa3zoBaHue, CBoOMcCTBa. BiusHue
BOJIOPOIHOM CBSI3U Ha CBOICTBa BEILIECTB.
Metamnmuueckass cBsa3b. CHIIBI  MEXKMOJIEKYJISIPHOTO
B3aUMOJCHUCTBHS.

TepMOI[I/IHaMI/IKa U TCPMOXUMUA

OHepreTuka XUMHUUYECKUX MpoleccoB. BHyTpeHHsd
SHEpPrusi W JSHTAIbBIUA cucTteMbl. 3akoH ['ecca u ero
CJIEJICTBUSL. DHTAJBIMSI 0OpPA30BAHUS XUM. COCIUHEHMIA.
Outpornmsi. M3MeHeHME OSHTPONUM B  Pa3IMYHBIX
npoueccax. JHeprusi ['m66ca. MsmMeHenne noteHmmana
I'm66ca u HampaBiaeHUE XUMHYECKUX MpoleccoB. Porb
SHTAJIBIMIUUHOTO U JHTPONMUMHOTO  (AKTOPOB B
HAIPABJIEHHOCTH MTPOLECCOB.

XuMHUecKkass KUHETHUKA

Ckopoctb XxuMuueckoi peakuuu. MakTopshl, BIUSIONINE
Ha  CKOPOCTh  XMMHUYECKOW  peaKIuu. 3aKoH
JedcTByromux macc. KoHCTaHTa CKOPOCTH peaKIvu.
TemnnoBsie 3¢ deKTHI XUMHUYECKUX peaxuumii.
3aBUCUMOCTh CKOpPOCTH pE€aKUUMU OT TeMIepaTyphl.
[TpaBuno Baunt-T'odda. Dueprus aktuauuu. Bausaue
KaTaJn3aTopa. OO0patumble " HEOOpaTUMBbIe
XUMUYECKUe peakuuu. HampaBnenwe peakuuii U
xumuyeckoe paBHoBecue. KoHcTraHTa paBHOBecus.
@akTOphl, BIUSIOLIME HA CMELIEHUE XUMHUYECKOTO
paBHoBecus. [Tpunuun Jle [latenbe.

OKUCIIUTENBHO-
BOCCTaHOBHTEIIBHBIC PEAKIINHI

MexaHU3M OKMCIIEHHST U BOCCTAHOBJIEHMS. TUINYHBIE
OKHCIUTENIM ®  BoccraHoBUTenn. Kiaccudukarms

OKHCIIATEIBLHO- BOCCTAHOBHTEIbHBIX MPOLIECCOB.
VYpaBHeHus OKUCIIUTEIILHO- BOCCTAaHOBUTEIBHBIX
peaxiuit

BHCKTpOXHMI/IquKI/IC IpoUECChI

[TonydyeHne 3JIEKTPUYECKOTO TOKA IIPU XUMHUYECKHUX
peakuusx. lanpBaHmueckuit  smemeHT.  CTpoeHue
JIBOMHOTO  JJIGKTPUYECKOTO  Cios. BoO3HMKHOBeHME
CKayka IIOTEHLMaja Ha TpaHMIe MeTall- pPacTBOD.
Bonoponusiit  snexktpoa cpaBHeHus. CraHOapTHBIE
JJIEKTPOJHBIE IIOTEHUMANbl. YpaBHeHue HepHcra.
DJIEKTPOXUMUYECKUM  psII  HANPSDKEHUHA  METAJIOB.
DIIEKTPOJIN3 KAK OKHUCIUTEIBHO- BOCCTAHOBUTEIIBHBIN
polecc. DIEKTPOJIU3 PACIJIABOB U PACTBOPOB. 3aKOHBI
IIEKTPOJIN3A.

5.3. JlaGopaTopHble 3aHATHS

HaumMenoBaHue TeMbl

COI[ep)KaHI/IC TCMBbI

CKOpOCTh XUMUYECKUX PEAKIINI

3aBUCUMOCTh CKOPOCTH pEaKLMU OT KOHLEHTpalUuU
pearupyrommx BellecTB. BiusgHue Ttemmeparypel Ha
CKOPOCTb peakuuu. BiusiHMe BEIMYMHBI IOBEPXHOCTH
pearupymomux BEIIECTB Ha CKOPOCTb XUMMUYECKOHN
peakuuu. BriusgHue kartammsatopa Ha  CKOPOCTb
XUMHMYECKOW peakuuu. BrnusHue Ttemmepartypsl Ha
CMEILEHUE XUMUYECKOTO PABHOBECHUS.




XUMHUYECKOE PaBHOBCCHUC

Heobpatumbie u oOpaTumble XUMHYECKUE PEAKIIMH.
Xumuyeckoe paBHoBecue. KoHCTaHTa XUMHYECKOTO
paBHoBecusi. [lpunuun Jle [Hartenbe. CMeleHue
XUMHYECKOTO paBHOBECHS npu M3MEHEHUU
KOHLIEHTpAIlMU PEarupyronx BeEIIEeCTB, JABICHUS U
TeMIiepaTypbl. BiausHue KOHLEHTpAlUU pearupyromux
BEIIECTB HA CMEIIEHUE XUMUUECKOTO PABHOBECUS

Crioco0nl

BBIPpAXXCHUSA

KOHIEHTPALUI PaCTBOPOB

Konnentpauuss pactBopoB. CrnocoObl  BbIpakeHUS
KOHLIEHTpaluu pactBopoB. IIpouenTHasi, MousipHas,
HOpMaJIbHAs, MOJISUIbHASL KOHILEHTpalus. PacueTsl mis
MPUTOTOBIIEHUS PACTBOPOB PA3TIMYHON KOHIIEHTPAIIUH.

Teopus
JUCCOLMALIUU

3JIEKTPOJIUTUYECKOU

CpaBHeHI/Ie XUMHUUYECKOM aKTUBHOCTU KHUCJIOT. BiusiHue
OJHOMMCHHOI'O MOHA Ha CTCIICHb AHCCOMAlUK1 c1a0bIX
QJICKTPOJIMTOB. HI/ICCOHI/IaHI/IH colieit. MoHHbIE PCaKIM.

I'mpponns coneit

Ompenenennie cpenbl pacTBOpPOB cosieid.  BimsiHue
HarpeBaHWs Ha TUAPOIU3. BiusHME KOHICHTpAIMU
coyii Ha ruAposin3. COBMECTHBIN TUAPOIIN3 COIEH.

[Tonmyuenue u
KOJUIOU/THBIX CUCTEM

CBOWCTBA

[Tonyuyenue 3o0ns cepbl. [lomyuenue 30715 rugpoxcuaa
xene3a(Ill). TTonyueHue 3oiseil OEpIUHCKON Ta3ypu C
PA3IMYHBIMU 3aPSAaMU.

OKUCIIUTENBHO-

BOCCTAHOBUTCIIBHBIC PCAKITUN

OxucnuTenpHble  CBOMCTBA NEpPOKCHIA  BOJOPOJA.
BoccranoBuTenbHbIE CBOMCTBA MEPOKCHIA BOJIOPOJA.
BuytpumornekynsipHbie OKHCIIUTENIbHO-
BOCCTAHOBUTEJIbHbBIE Peakuun
JUCTTPONIOPIIMOHUPOBAHUS (camooKuCIeHus-
CaMOBOCCTaHOBJIeHUs1). Ponb cpeapl B MPOTEKAHUHU
OKHCIIUTEIIbHO-BOCCTAHOBUTEIbHBIX PEAKIINI

peaKIINH.

aﬂeKTpOXI/IMI/ILIeCKI/IC IMpo1ECChl

Koppo3us oOLMHKOBAaHHOTO U JIYXKEHOTO JKeje3a.
Kopposust B HelTpanbHOl cpene. Ponb kucinopoma B
KOppo3uu MeTasuioB. JleiicTBUe HHrHOUTOpa KOPPO3UH.

6. CAMOCTOSATEJIbHAS PABOTA

Ne | HaumeHoBaHMe TEMBI Conepxanue TeMbl (pasena) TpynoemkocTb
n/m (paznena) B
aKaJIeMUYECKHUX
yacax
1 AMY, OCHOBHbIE | IOATOTOBKA K TECTY, KOHCIEKT, BblMoyHeHuE | 10
XuMu4deckue noustus u | 13
3aKOHBI,
KJTaCCH(pUKALIAS u
HOMEHKJIATypa
HEOPraHUYECKUX
COEIMHEHUN
2 Crpoenue aroma, | IOArOTOBKAa K TECTy, K IpakTHYecKkomy |12
MEPUOANYECKUN 3aKOH | 3aHSTHUIO
Y XMMHUYECKasi CBSI3b
3 Xumnueckas MOArOTOBKA K TECTy, K MPOBEPOYHOH | 12
TepMOJUHAMUKA u | pabore, K J1abopaTopHOM pabore,
KHMHETHKA BeITTOTHeHHEe M /13
4 PactBopbI. MOJATOTOBKA K TECTy, K IIpOBEpOYHOM | 12
Teopus pabore, K nabopaTopHOI pabore,




3JIEKTPOITUTHUECKOU BbInosTHeHue M /13
JACCOUAIIN

5 OkucauTenpHO- MOJArOTOBKA K TECTy, K HPOBEpOYHOH |12
BOCCTAHOBUTEIIbHbIE pabore, K J1abopaTOpHOM pabore,
peaKIuu. BeInToIHeHue M /13
DIIEeKTPOXUMUYECKHE
MPOLIECCHI

7. OBPA3OBATEJIbBHBIE TEXHOJIOT'U

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

* HaArJIsSIHBIE METOJMBI: JEMOHCTPAIIMOHHBINA SKCIIEPUMEHT, MPE3CHTAIUU, JIEMOHCTpPAIIHS
MOJIeIeH, MILTIOCTPALIMS CXeM, TaOJIull, Tpa(UKOB;

* MeTombl 3aKpeIICHHS HW3y4aeMoro MaTepuana: paboTa ¢ ydeOHOW JHUTepaTypoH,
nabopaTopHbIe pabOTHI, pEIICHUE 3a/1a4, BBIMOJIHEHHE YITPayKHEHUI;,

* METOABI CaMOCTOSITEILHOW paboThI: paboTa ¢ y4eOHOU IHUTEpaTypoil, 1abopaTOpHBIE
paboThI, pelieHue 3a/1a4, BBIMOJTHEHUE YITPAXKHEHHH, MOATOTOBKA KOHCIIEKTOB;

*  MeTompl TIPOBEPKM M OICHKM 3HAHWW, YMEHMH ¥ HABBIKOB: YCTHBIH OIPOC
(MHIUBUIYaTIbHBIN, (POHTAIBHBIN), KOJUIOKBHUYMBI, CEMHUHAPBI, KOHTPOJbHBIE pPabOTHI,
CaMOCTOSITEIbHBIE PA0OTHI, TECTOBBIN KOHTPOJIb, TPOBEPKA JTOMAIITHUX padoT.

Pexomennyercs ucnonb3oBaHue HMHGOPMALMOHHBIX TEXHOJOTMH MpPH OpraHu3alUU
KOMMYHUKAILIUM CO CTYIGHTaAMHU [IJIs MPEJICTABICHUSI MHPOPMAIINH, BbIJAUN PEKOMEHAALINN 1
KOHCYJIbTUPOBAHUS IO ONEPATUBHBIM BOIMPOCAM (JIEKTPOHHAS MOYTA, JIUYHBIA KaOMHET),
WCIIOJIb30BAHUE MYJIbTUMEANA-CPENICTB JIJIs IPOBEICHUS JIEKIIMOHHBIX 3aHSATUMN.

8. OIEHOYHBIE CPEJICTBA JIJI IPOMEXYTOUYHOM ATTECTALIUU
[TpomexxyTouHast aTTecTalus o UTOraM OCBOEHUSI IUCIUIUIMHBL: 9Kk3ameH (1 cemecTp).
Bomnpocsl k 3k3aMeny

1. Tlonsarue o matepuu. Xummudeckas (popma ABMKEHHS MaTepuu. Y pOBHU OpraHU3aluN
BEILIECTBA, U3y4yaeMble XUMHUEH: aTOMBI, MOJIEKYJIbI, KOHJICHCUPOBAHHbIE CUCTEMBbI. Mob —
€IUHULIA KOJINYECTBA BEILECTBA.

2. OCHOBHBIE CTEXMOMETPUUYECKUE 3aKOHBI: 3aKOH COXPAHEHUS M B3aMMOCBSI3U MACChl U
SHEPIuu; 3aKOH MOCTOSHCTBA COCTABA; 3aKOH KPATHBIX OTHOILIEHU; 3aKOH ABOTraJipo; 3aKOH
9KBUBAJICHTOB.

3. DKBUBAJEHT 3JIEMEHTA, SKBUBAJIEHT CI0KHOT'O BELLECTBA, MOJIApHAs Macca SKBUBAJIEHTA
3JIEMEHTA U CIIOXKHOTO BellecTBa (OKCHIA, TMAPOKCHIA, KUCIOTHI, COJIN). DKBUBAJICHTHBIH
00BeEM.

4. DxKcrepMMeHTaJIbHOE OOOCHOBAaHUE NMPEACTABIEHUM 00 aToMme, Kak CI0KHON CHCTEME.
OtkpeiTHe 3MeKkTpoHa. PammoaktuBHOCTH. Momennm atoma Tomcona u Pesepdopna, mx
JIOCTOMHCTBA U HEOCTATKHU.

5. KantoBas teopus Ilnmanka. KopryckynsipHo- BOJJHOBOM Ayajiu3M u3itydyeHus. Teopus
aroMa Bogopoaa o bopy. Jlocrouncrsa u npotuBopeunst moaenu bopa.

6. KBanrtoBas Mojienb aroma. BonmHoBast nmpupoaa snektpona. Bonnsl e bpoiins, npuHiun
HeonpenenenHoctu ['eiizenoepra, ypasuenue lpeaunrepa.

7. Atomuble opOuTanu. KBaHTOBBIE 4HMClia, KaK MapaMeTphl, ONPEACISIONINE COCTOSHHE
9JIeKTpOHA B aToMme. ['J1aBHOe, OopOUTaIbHOE, MATHUTHOE KBAaHTOBBIE uucia. Duzndeckuit
CMBICII KBAaHTOBBIX uricesl. CHMHOBOE KBAHTOBOE YHUCIIO.

8. 3amonHeHuMe AaTOMHBIX OpOUTalied B MHOTIO3JEKTPOHHBIX aromax. I[lpuHUuUIIBI
3aI10JIHEHUS] OpOUTAJIEH; IPUHIUIT HAMMEHbIIEH 3Hepruu, npuHuun [laynu, npasuno ['yHaa,
npaBuiia KitleykoBCKOro. DNEKTpOHHBIE (OPMYJIbI aTOMOB. EMKOCTh 3HEpreTMuecKux
YPOBHEHN U ITOAYPOBHEM.

9. 3aKOH NeprOJIMYECKUX CBOMCTB XMMUUYECKUX 371eMEHTOB. 3akoH Mo3mnu. [lepuoguyeckas
CHUCTEMA XMMHUYECKUX 3JIEMEHTOB. CBS3b MOJIOKEHUS 3JIEMEHTA B NMEPUOJUYECKON CUCTEME C
JIEKTPOHHBIM CTpoeHueM ero aroma. (OCOOEHHOCTH 3JIEKTPOHHBIX KOH(UTYpaLMA
3JIEMEHTOB IVIABHBIX U TOOOUYHBIX MOATPYII. DJIEKTPOHHBIE CEMENCTBA 3JIEMEHTOB.

10. CBs13b CBOMCTB XMMHMUYECKHX 3JIEMEHTOB C €TO IMOJIOKEHUEM B MEPUOIUUECKON cucTeMe.



[lepymonnueckue W3MEHEHUS CBOWCTB XMMHUYECKHUX OJJIEMEHTOB. ATOMHBIA  pajauyc,
MOHM3AIIMOHHBIN [TOTEHLIMAJ, CPOJCTBO K 3JIEKTPOHY, 3JIEKTPOOTPULIATEIIbHOCTb.

11. Xumunueckasi cBa3b. OCHOBHBIE XapAKTEPUCTUKU CBSI3U: JIMHA CBSI3U, SHEPIUs CBA3U,
BAJIEHTHBIN yroyi. Tumbl xumuueckoil cBsizu. KoBaneHTHast cBsA3b. CBOWMCTBA KOBAJIEHTHOM
CBSI3U: TOJISIPHOCTb, TOJISIPU3YEMOCTb, KPAaTHOCTb, HACHIIIAEMOCTh, HAIPABIEHHOCTD.
BanentHocThs anementoB. ['mOpuam3anmst aTOMHBIX opOuTaneit u ¢popmMa MHOTOATOMHBIX
YaCTHILI.

12. HMonnas cBsizb. CBoiicTBa HMOHHOM CBsi3u. CpaBHEHME CBONCTB COEIMHEHUN C
KOBAJIECHTHBIM U MOHHBIM THUIIOM XMMHUYECKON CBS3U. MeTa/uIM4eckoe COCTOSIHUE BEIlEeCTBA.
Merannunueckast cBsi3b. [IprunHa 351€KTpONPOBOAHOCTH METAIIIIOB.

13. MexmonekysipHble B3anmMojAecTBUs (cuiibl BaH- nmep- Baambca) m arperaTHbie
COCTOSIHMS BellecTBa. BomopoaHble cBsizu. BimsiHue BOJOPOAHON CBSI3M Ha CBOWCTBA
BEIIIECTB.

14. DHepreTuka XMMHMUYECKMX MPOILIECCOB. BHYTpEHHSII HEpPrus M SHTAJBIHUS CUCTEMBI.
3akoH ITecca m ero cnencrBusi. Temtora u pabGora. DHTAIbNMs OOpPA30BAHUS XHM.
COEIVHEHUN.

15. DOurponusi. M3mMeHeHUE SHTPONMUU B pa3lIUYHBIX Tpolieccax. DHeprust [ ubOca.
Nsmenenne mnoteHinmana [ubbca u HampaBieHHE XUMHYECKUX IpoiieccoB. Poib
SHTAJBITUAHOTO W SHTPOMUUHOTO PaKTOPOB B HAMIPABIIEHHOCTH IIPOIIECCOB.

16. CkopocTp xuMuueckoil peakuuu. @aKTOpbI, BIMUSIOIIME HA CKOPOCTh XMMHMYECKOMN
peaknuu. 3aKOH JAeUcTByronmx macc. KoHcTtaHnTa ckopoctu peakuuu. BiausHue dakrtopa
MMOBEPXHOCTU HA CKOPOCTh Te€TEPOTEHHOM peaKIInu.

17. TemnoBele 3¢h(dEKTHl XUMUUYECKUX pPEaAKIMH. 3aBUCUMOCTh CKOPOCTH PpEaKIHMH OT
temriepatypbl. [lpaBuino Bant- I'odpda. Ilonsarume o0 sHepruum axkTUBaALMHU. BriusHue
KaTanuzaTopa. MexaHu3M roOMOT€HHOTO U FETEPOTEHHOTO KaTaaus3a.

18. OOpatumble W HeoOpaTHMble XMMHUYECKHE peakiuu. HampasiaeHue peakuuii u
xumuyeckoe paBHoBecue. KoHcranTta paBHOBecus. DakToOpbl, BIUSIONIME HA CMEIIEHUE
XUMUYECKOTO paBHOBecUsl (KOHILIGHTpalMs, [aBJ€HUE, TeMIepaTypa, KaTalu3aTop).
[Tpuanun Jle lartense.

19. CocTaB u cTpoeHue MOJIEKYJT BOJIbI. Accomuanusi MOJieKys Bojbl. Dusnueckue CBONCTBA
BOAbl. AHOManuu (U3MUECKUX CBOWCTB BOABL. XHMHUYECKHME CBOHCTBa BOJbl. Boma B
npupojie. [IpombliuieHHOE 1 GnoIornyeckoe 3HaueHue Boibl. [Tpodiema 4nucToit BOIbI.

20. PactBopsl. Kraccubukanus pacTBOpOB IO  arperaTHOMY COCTOSIHHIO U
JMCTIEpCUOHHOCTU. MexaHu3M mpouecca pactBopeHus. ConbBaTHas teopust MeHneneesa.
TemnoBeie 3¢ heKThl pACTBOPEHUS BEIIECTB.

21. PactBOpUMOCTH TBepIbIX BemiecTB B Boje. KoapduimeHT pacrBopuMocTu U €ro
3aBUCUMOCTh ~ OT  TemmepaTypbl. HaceleHHble  pacTBopbl.  Kpucramioruaparsl.
KoHuenrpauusi pacTtBopoB  (HIpOLEHTHAS, MOJSpHAs, HOpPMajbHAas, MOJSJIbHASA).
PacTtBopuMOCTb ra3oB. 3aBUCUMOCTb PACTBOPUMOCTH I'a30B OT JIABJIEHUS U TEMIIEPATYPBI.
22. CoticTBa pa30aBICHHBIX PACTBOPOB HEIJIEKTPOIUTOB. 3akoHbl Payns u Bant-T'odda.
OcMoTHnueckoe 1aBjIeHUE.

23. Teopust 3MEKTPOIUTHIECKON AUCcolMalny. Jlucconanus BEUeCTB C pa3IMuHbIM TUIIOM
XUMUYECKOU CBsI3U. CTeneHb 3JIEKTPOIUTUYECKOW auccounauuu. CuinbHble U ciabble
31eKTpOoJUThl. DaKTOPBI, BIUSIONINE HA CTENIEHb TUCCOLUALIUH.

24. Quccoumanus cinadbix 3mekTpoiauToB. KoHcranTa guccornuanuu. 3aKoH pa30aBIIeHHUS.
KucnoTel, OCHOBaHMSI M COJIM B CBET€ TEOPUM OJIEKTPOJIUTHUYECKON TUCCOIUALINHU.
[TpoTonuTuuekas Teopusi KUCIOT U OCHOBAHUH.

25. DnexTpoauTHYecKas Auccouuanns Boabl. MoHHOE npousBeaeHue Boabl. BogopoaHblil
nokasatenb. KucioTHble 1 OCHOBHBIE (DYHKIIUU BEIIECTB.

26. PaBHOBecMe B HACBHIIIEHHBIX pPACTBOPAaX MAaJIOPACTBOPUMBIX 3JIEKTPOJIUTOB.
[TpousBenenne pacTBOpUMOCTH. YCIIOBUS 0Opa3oBaHUe M pacTBOpeHus: ocajkoB. [IpaBuio
bepromne.

27. I'maponus coneid. Kimaccudukamus cojieit o uX OTHOIIEHUIO K Bojie. MI3MeHeHne cpebl
pactBopa B pesynbrate rugponusa. CreneHb rugponusza. @axkTopbl, CMELIAOLINE
paBHOBECHE THAPOJIN3A.



28. KomouaHele pacTBOPbI, METO/IbI MOJIYUEHHS, CBOMCTBA. Y CTOMUYUBOCTh U KOATYJISLIMS
KOJUTOUJTHBIX CUCTEM.

29. MexaHU3M OKHUCJIEHUSI U BOCCTAHOBJICHUS. TUNMYHBIE OKUCIUTEIU U BOCCTAHOBUTEIIU.
Knaccuduxamnus OKHCIIUTEJIbHO-  BOCCTAHOBUTEJIbHBIX MPOLIECCOB. VpaBHenus
OKHCITUTEIIbHO-BOCCTAHOBUTEILHBIX PEAKIIHIA.

30. TlonyueHue HSIIEKTPUUYECKOTO TOKA TPU XHUMHUYECKUX peakmusax. [ arbBaHMYECKU
anemMeHT. CTpoeHue JTBOMHOTO 3JIEKTPUIECKOTO ClIosi. BO3HMKHOBEHHME CKauKa MOTEHIIMAajIa
Ha IpaHUlle METAII-PACTBOP.

31. Bogoponubiit smekTpon cpaBHeHUs. CTaHIApTHBIE 3JEKTPOJHBIE IOTEHUIUAIBI.
VpaBuenue HepHcra. DIeKTpOXUMUUYECKUN Psl HANPSDKEHUN MeTasuioB. HampaBieHHOCTb
OKHCITUTEIIbHO-BOCCTAHOBUTEIBHBIX MTPOIIECCOB B paCTBOPAX.

32. Koppo3sus MeTauioB. Buabl Koppo3un. MeTo1bl 3aIIIUTHI METAJJIOB OT KOPPO3UH.

33. DIeKTPpOIU3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEIBbHBIN Mpoliecc. DIEKTPOJIU3 pacIiiaBoOB
U pacTBOPOB. 3aKOHBI AekTpoiu3a. [Ipumenenue.

9. YYEBHO- METOANMYECKOE U NTHOOPMAILIMOHHOE OBECIIEHEHUME
JAUNCHUITIMHBI
a) IuTepaTtypa

1. 'enbpman, M. M. Heopranuueckas xumus : yuebHoe nmocodue / M. U. I'enspman, B. I1.
FOctpatoB. — Cankt- Ilerepoypr: Jlawp, 2022. — 528 c. Pexum mocryma: https:/
e.lanbook.com/book/167909
2. IlaBnoB, H. H. O6mas u nHeoprannyeckas xumus : yueOnuk / H. H. [TaBnoB. — CaHkT-
[Tetepbypr : JIanb, 2021. — 496 c. — Pexxum goctymna: https://e.Janbook.com/book/167910
3. Kpatkuii Kypc TeOopeTUuUecKoil HeopraHuveckoi xumuu : yudeOHoe mnocodue/ E. T.
TlNonuapos, B. 0. Kongpammna, A. M. Xosus, 0. I1. Apunorenos. — Cankr- [leTepOypr :
Jlansb, 2022. — 464 c. Pexxum nocryna: https://e.lanbook.com/book/167411
4. Xumus [DneKTpoHHBIHN pecypc] : cO. yueb.-MeTo1. MaTepuaoB s crell. 24.05.01 / AmI'Y,
N®DD ; coct. T.A.Ponuna. — baaroserenck : U3n-so Amyp. roc. yu-ta, 2017. — 28 c. Pexxum
noctymna: http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/8978.pdf
5. Poguna T.A. Ilpaktukym no oOmieil u Heoprannmdeckoi xumuu [Texct] : yueb. mocobwue /
T. A. Poguna, A. B. UBanos, B. . Murpodanosa ; AMI'Y, UDD. — brnarosemenck : U3a-
BO AMyp. roc. yH-Ta, 2012. — 208 c.

0) mporpamMmMHoe obecrieueHrne 1 MHTepHeT-pecypChl

Ne HaumenoBanue Onucanue
1 |[Omnepammonnas cucrema | DreamSpark Premium Electronic Software Delivery (3
MS Windows 7 Pro years) Renewal mo pgoroBopy - CyOnuileH3MOHHBIHA
norosop Ne Tr000074357/KHB 17 ot 30 urons 2019 rona.
2 | http:// DnekTpoHHO-6ubmoTeunas cucremMa [IPR books — Hayuno-
www.iprbookshop.ru/ 00pa3oBaTeNbHBIN pecypc IS pelieHus 3aaa4 oOyueHus B

Poccun u 3a pybexxom. YaukanpHas miatpopma D6C IPR
books  oObeamHsieT  HOBeWMe  UHPOPMAIMOHHBIC
TEXHOJOTMM U YYeOHYIO JIMIIEH3MOHHYIO JIHUTEPaTypy.
Koutent OBC IPR books oTBeuwaer TpeboBaHUSIM
cranaaptToB BeIcHiel mKojbl, CI1IO, MOMOMHUTEIBHOIO U
nuctaHimoHHoro obpaszoanus. DbBC IPR books B mosHoOM
00beME COOTBETCTBYET TPEOOBAHUSAM 3aKOHOJATEILCTBA
P® B cdhepe obpazoBaHus

3 | http:// DlleKTpoHHass OubOnmoTeuHass cucrema «M3marenbcrBa

www.e.lanbook.com Jlanb», TemMaTHMYeCKHME TIaKeThl: MaTeMaTuka, (u3uka,
WH)KEHEPHO-TEXHUYECKUE HAYKU, XUMUS

4 |9BC «KoncynbTanT | MHOTONIPOGUIBHBIN 00pa3oBaTEIbHBIN pecypc

CTYJICHTa» http:// | "KoHncynpTaHTt  cTyaeHTa" SIBJISIETCSI ~ DJIGKTPOHHOM

www.studentlibrary.ru/ | bubmmoteunoit cucremorr (OBC), mpemocraBisrONICH
JoCTyn 4epe3 ceTb VIHTepHeT K y4yeOHOW JUTepaType Hu




JIONIOJIHUTENIbHBIM ~ MaTepuajaM, HPUOOPETEHHbIM Ha
OCHOBAaHUU MPSMBIX JOTOBOPOB C IPaBOOOIaJATEISIMU.
[ToTHOCTBIO COOTBETCTBYET TpeOOBAHMSIM (eaepaTbHbIX
FOCYJApCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB TPETHETO
nokosnenuss (OI'OC BIIO 3+) K KOMIUICGKTOBAHUIO
O6uMOIMOTEK, B TOM 4YHUCIE OJJIEKTPOHHBIX, B YacCTU
dbopmupoBanus (HOHAOB OCHOBHOH U JONOJHHUTEIBHOU
nutepatypsl, ;i1 CI1O, BITO u aciupaHTypsbl.

B) mpodeccrnoHa bHble 0a3bl JAHHBIX 1 HHHOPMAIIMOHHBIE CIIPABOYHBIC CHCTEMBbI

Ne HaunmenoBanue Onucanue

1 [«Koncynprant Ilmroc»: | KomneloTepHas cipaBouHasi npaBoBas cucteMa B Poccuu.
KOJICKCHI, 3aKOHBI, | PeannzoBaHbl Bce COBPEMEHHBIE BO3MOXHOCTHU JIJISI TOUCKA
yKa3bl, IIOCTAHOBJIEHUS | U pabOTHI C IPaBOBOI HHGOpMaIEH

ITpaButenscTBa PO

2 | http://window.edu.ru/ Nudopmanmonnass cucrema «EmmHOE OKHO JOCTymna K
00pa3oBaTEIbHBIM ~pecypcaM» COACPIKUT 3IIEKTPOHHbBIC
BepCUU YYEeOHBIX MaTepuajoB U3 OUOIMOTEK BY30B
pasIuYHbIX peruoHoB Poccum, HaydyHas M METOIUYECKas

auTepaTypa.

3 | Google Scholar [TouckoBasi cucrema IO TOJHBIM TEKCTaM Hay4YHBIX
nyomkanuii Bcex (popmMaToB U TUCHUIUTMH

4 | http://xumuk.ru DNEeKTpOHHAsT  CUCTeMa, CcoJiep)Kaliasi  KJIaCCUYECKUe
y4eOHUKHU 1o HEOPTraHUYECKOU, OpPraHuYeCKOMH,

(UBUYECKON, KOJUIOUJTHOM U OUOJOTUYECKONW XHMUHU,
AHAJIUTUYECKOM XUMHUHM M MeTOoAaM (PU3MKO- XUMUUECKOTO
aHanuza. MMeercs Xumudeckasl sHUUKIIONEAUs U (popyMm
XUMUKOB.

5 | ChemSynthesis Chem Synthesis 0a3a JaHHBIX O XMMHUYECKUX BEIECTBAX.
CoaepKXUT CCBIJIKM Ha BEIeCTBa, UX CHHTE3 U (pu3myeckue
cBoiictBa. B nmocrtymne Gomee 40000 coenuHeHuit u 6oiee
45000 ccpUIOK CHMHTE3a

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUIIIIMHBbI
3aHgaTUS 1O  JUCUUIUIMHE TPOBOJATCS B CHEIUMAIU3UPOBAHHBIX  IMOMEILIEHUSX,
MPEACTABIISIOIINUX COOOM yueOHbIe ayIUTOPUU ISl IPOBEAEHUS 3aHATUM JIEKUMOHHOTO THUIIA,
CPYNIOBBIX U MHAMBUIYAIbHBIX KOHCYJIbTALIMH, TEKYIIErO KOHTPOJS U IMPOMEXYTOUYHOMU
arrectauuu. [l npoBedeHUs JIEKIMOHHBIX M IPAKTUYECKUX 3aHATUM HCIOJIb3yeTcs
aAyAUTOPHS, OCHAIIIEHHAS TPE3eHTAllMOHHON MYJIbTUMEIUMHON TEXHUKOH (ITPOEKTOP, IKPaH,
HOYTOYK). g mpoBeneHus 1a0OpaTOPHBIX 3aHSATHI HCIOJb3yeTCs CHELUaIU3UpPOBAHHAS
nabopaTtopusi HEOPraHMYECKOW XUMHUHU C COOTBETCTBYIOUIUM O00PYIOBAHUEM, MAaTEPUATIAMU
U peakTuBamMHu. Bce momenieHusi, B KOTOPBIX MPOBOJATCS 3aHSITHS, COOTBETCTBYIOT
JEHCTBYIOINUM CAHUTAPHBIM U IPOTUBOIIOXKAPHBIM IIPaBUIIaM U HOPMaM.

Kaxnpiit  oOywaronuiics oOecrnieueH MHAMBUIYAJbHBIM  JOCTYIOM K  3JIEKTPOHHO-
OMOIMOTEYHBIM CUCTEMAM U K 3JIEKTPOHHOM 00pa30BaTENbHON CETH YHUBEPCUTETA.
CamocrosiTennbHass paboTa OOydyarOIUXCs OCYILECTBIISETCS B IOMEUIEHUSAX, OCHAIEHHBIX
KOMITBIOTEPHOHN TEXHUKON C BO3BMOKHOCTBIO MOAKIIIOUEHUS K ceTu Internet u obecrieueHueM
JIOCTYIIA K 3JIEKTPOHHON 00pa30BaTEIbHON CETH YHUBEPCUTETA.



