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1. HEJIXM OCBOEHUA YYEFHOU JUCITATLIAHBI
[esnsMu OCBOECHUS AUCHUIUINHBI « XUMUSA» SBISIFOTCA:
- U3y4Y€HHUE CTYJAECHTAMHU OCHOBHBIX ITOHITHH U 3aKOHOB XUMUU;
OCBOCHHME OCHOBHOI'O MaTepHaja Mo CTPOCHHUIO aTOMOB, XMMUYECKOH CBSI3U M 3aKOHOMEPHOCTSM,
CBS3aHHBIM C IIEPUOJUYECKUM 3aKOHOM U IIEpUOANYECKON cucTeMon anemeHTos Jl. M.
Menpeneena;
- HU3yuYEHUE OCHOB XMMHUYECKOW TEPMOAMHAMMKHU U KUHETUKH XUMUYECKUX IIPOLIECCOB;
- IOJIyyeHHe INTyOOKMX 3HAaHUH IO TEOPUH PACTBOPOB U TEOPUU HIIEKTPOXUMHUYECKUX ITPOLIECCOB.

2. MECTO YYEBHOMH JUCHHUIIJIMHBI B CTPYKTYPE OIIOII BO
Juctummaa « XuMUsD OTHOCHTCS K 00s3aTeNIbHOM YacT JUCHUILINH bioka 1; u3ydaercs B
1 cemectpe.

Taoauna 2.1.

CBsI3b TUCHUIJIMHBI «XHUMHSD» € MOCTEAYIOINUMHA JUCHUIIMHAMYA U CPOKHU UX H3YUYEHUsI
Kon JIMCIUTIIMHBI, TOCICAYIOMNUE 3a AUCITUIUTHHON Cemectp

IUACHUAIUIAHGI «XUMHUA»

51.0.09.02 MonekynsipHas ¢pusznka 2

b1.B.JIB.08.01 Konnenius coBpeMeHHOTO €CTECTBO3HAHUS 4

b1.B.09 TepmonnHamuka 6

b1.0.17 KBanToBas teopus 7

b1.B.12 dusnueckast KHHETHKA 8




3. Pe3yabTaThbl OCBOEHHS TUCHUILIHHBI (MOTYJIs1) XUMUSI
[Tporiecc wW3ydeHHs] AMCUUIUIMHBI HAMpaBIeH HAa (OPMUPOBAHUE SJIEMEHTOB CIEAYIONINX

koMreteHmii B cootBercTBrM ¢ I'OC BO 110 1aHHOMY HanpaBJICHUIO:

Kon
KOMIIETEH-
05041

HaumenoBaunue
KOMIIETEHIINU

Nupukatop AoCTHXKEHUSA

KOMIICTCHIIUU
(3akpennienHblll 3 OUCYUNTUHOL)

B pesynbrare
OCBOCHUSI TUCIIUTLTHHBI
00y4arOIUICS T0JIKEH

VK-1

Crniocoben
OCYUIECTBIISITh  TO-
UCK,  KPUTHYECKUU
aHajau3 uHpopma-
[[UU, IPUMEHSTh
CUCTEMHBIN TOIXO0
JUIS PEIIeHHs IOCTa-
BJICHHBIX 3224

YK-1.1. AHanusupyer
3ajady, BbIIENAs ee 0a30BbIe
COCTAaBJISAIOLINE;

YK-1.2. Onpenenser,
UHTEPIPETHPYET U  PAHKUPYET
uHpopmanuo, TpeOyemyro s
pelIeHHs TOCTAaBJICHHOW 3a1a4u;

YK-1.3. OcyiecTBisieT
MIOMCK UHpOpMALIUU JUISt
pelIeHus MOCTaBICHHON 3a1adu
M0 Pa3JIUYHBIM THUIIaM 3alIPOCOB;

YK-1.4. Ilpu o6paboTke
uHpopManuu OTIMYaeT (aKThl
OT MHEHHUH, MHTEpIpEeTalnn,
OIICHOK, dbopmupyer
CcOOCTBEHHbBIE MHEHUS u
CY>KJICHHS, apryMEHTHUPYET CBOU
BBIBOJIBI M TOUKY 3PCHUS;

YK-1.5. PaccmatpuBaet u
npeziaraeT BO3MOKHBIE
BapHaHTHI pelLeHus
IMOCTaBJICHHOM 3aJ1a4u,
OLIEHMBAasi MX JOCTOMHCTBA U
HE/IOCTATKH.

OTHOIICHUA

00BEKTaMH; METOIbI
uHpOopManuy,

aHajJInu3a

IIOUCKA
pa3HbIX
OCYLIECTBIIATh
KPUTUYECKHUU
CUHTE3,;
CUCTEMHBIN
peleHus
3a/1a4.

KPUTHUYECKOTO
CHHTE3a
METOIUKOMI
noaxojaa  Ojs
IMOCTaBJICHHBIX 3a71a4

3HaeT CHUCTEMHBIE CBSI3U

aHaIu3
MIPUMEHSTH
ITOJIX O]
IMOCTAaBJIEHHBIX

U
MEXKTY

SABJICHUAMHA, IMpoLECCaMu U

ITOHUCKA
€C

CUCTEMHOI'O U KPUTHYECKOT'O|

YMeer npUMEHSTh METO]Ibl
UHPOpPMALIUT
HCTOYHUKOB,

n3

€€
u

JJIA

Bnageer Meromamu mouckKa,
aHaam3a
uHbOopMaIuy,
CHCTEMHOTO
peleHus

U

1IK-6

Crniocoben
NPUHUMATh
NpaKTHKE
npodeccuoHanbHbIe
3HaHHS TECOPUH
METO/IOB
bakTHUecKuX
HCCIeI0BaHUuN

Ha

u

[1K-6.1 Brnageer ¢puzndeckumu u
MaTeMaTHYEeCKUMH  METOJaMH
00paboTku u aHaim3a
uHpopmaruu B obnactu
OCHOBHBIX pa3/ieloB (PU3UKH.
IIK-6.2. 3Haer TeopeTndecKue
OCHOBBI, OCHOBHBIE TOHSTHUS
3aKOHBI M MOJICJTH OCHOBHBIX
paszenoB (GU3HKH.
IIK-6.3.  VYmeer
U3Jarathb, u
aHATM3UPOBATH
UH(OPMAILIHIO.
TEOPETUICCKIUMHU OCHOBaMH,
OCHOBHBIMH MOHATUSIMH,
3aKOHAMHU U MOJIEISIMH (PU3KU.

MIPUHUMATB,
KPUTHYECKHU
buznyecKyro
ITonp3oBaThCs

3HaTh:
[Pa3BUTHUS

METOIBI
[peIIaeMbIX

M CITOJIB30BaAHHEM
M

VYMmers:
TEKOMIIO3UIIHIO
Bagay  C

Bnaners:
JIEKOMITO3HIIHH,

00BEKTOB
HCTIOIB30BAHUS
I/IHTCJIJIGKTyaHBHLIX

3a7a4

HaIllpaBJICHU

CHUCTEM

MCKYCCTBCHHOI'O HHTCJUICKTA,
JCKOMITIO3UIINH

C

MCKYCCTBCHHOI'O MHTCJIJICKTA,

OCYIIECTBIIATh
perraemMbIx
HCIIOIb30BaHUEM]
CKYCCTBEHHOTO MHTEIIEKTA;
HaBBEIKAMH

dbopmanu3auu mpoIeccoB u

hilag:|

MPOTPAMMHBIX PEIICHHI




4. CTpyKTypa M cojep:KaHue JUCHUNIUHBI (MOayJs1) XUMUSA
4.1. CTpyKTypa IMCHUILVINHBI (MOAYJIs1) XUMMS

OO01mas TpyA0eMKOCTh JUCIUILIMHBI COCTABIISICT 2 3a4STHBIX STUHUIL, 72 9acoB.

Bunbl yaeOHOM paboThI, BKIIIOYAs DOpMBI TEKYIIETO KOHTPOJIS
n/n CaMOCTOSATENIbHYIO pabOTy CTYICHTOB [yClIeBaeMOCTH (1o Hedensm
U TPYJIOEMKOCTb (B Yacax) cemecmpa)
KonrtakTtHas pabora CamocrostenbHa @opMa MpoMeKyTOUHOU
st paboTa arrecraiuu (no cemecmpam)
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Paznen 1.
OCHOBHbBIE TOHATHS XuMuH. (L 8 2 4
1. Crexmomerpuueckue 3aKOHEL.
OCHOBHBIE KJIACCHI HEOP- 1 8 2 4
2. IraHIYECKUX COCIMHCHUN
CtpoeHnue aToma. 1 8 2 4
3
[Teproaudeckuii 3aK0H U 1 8 P 2
4 nepuoamyeckas cucTeMa
XUMHUYECKHX 3JICMEHTOB
J.M.MenneneeBa
Paznen 2.
CKOpOCTh XUMHYECKHX 1 8 2 4
S peakunii. XMuMHUYECKOe
aBHOBECHE.
DHepreTHka u 1 8 2 4
6 HampaBIEHHOCT XMMIYECKHX
MPOIIECCOB.
PactBopsl. Teopus 371eKT- 1 8 2 4
. [POTUTUYECKON AUCCOIHAIIHH.
OKHUCIIUTEIIEHO-BOCCTAHO- 1 18 2 2
BUTEITbHBIE PEAKIIUH U
AIEKTPOXUMHUYECKUE TIPO-
IECCHI.
Kommnekcuble coemune-aus. |1 8 2 4
9
Kypcosas paboma (npoexm)




Iloocomoska K IK3ameHy

OO6m1ast TpyA0€MKOCTh, B
qacax

72

32

22

HpOMe)KyTO‘-IHaH aTTeCTaluia

Dopma

Bauer 2

3adeT ¢ OLIEHKOM

DK3aMeH

Conep:kaHue QTUCHUIIAHBI «XHUMMD)
Pa3nesn 1. Beenenne

OcHOBHBIE MPOOJEMBI COBPEMEHHOH HeopraHudyeckol XuUMHMH. Pycckas HOMeEHKiaTypa
HEOPraHMYECKUX COEAMHEHUN (KHUCIIOpOJA, OKHUCEN, TUIPOOKUCh, BOAQA, IIEJI0Yb, IEPEKHUCH
BOJIOPO/1a, CEPHOKHUCIIBIN, XJOPUCTHIN U T.1.). MeXIyHapoaHas HOMEHKIAaTypa. XUMUS U SKOJIOTHSL.

OcHOBHbIE TOHATHS Y 3aKOHbl XUMHUU. ATOMHas €QUHHUIIA Macchl. ATOMHas u
MoJIeKyJsipHass Maccbl. Moisib. MonbHass Macca. BanenTHocTs. CTeneHb OKHMCIEHUSA. DKBUBAJICHT.
MonbHas Macca 3kBuBajieHTa. OmpeneseHus XUMHUYECKOIO 3KBHUBAJICHTA 3JIEMEHTA, KUCIOTHI,
TUAPOKCUAA, COJM, OKcuaa.  OKHUCINUTENbHO-BOCCTAHOBUTEIIBHBIE  DKBHUBAJICHTBI.  3aKOH
CTEXUOMETPUU. 3aKOH IKBUBAJICHTOB.

Pa3znen 2. OcHOBHBIE KJIACCHI HEOPTAHUYECKHUX COeIMHEeHU I

Knaccudukanus Heopranndeckux coeauHeHuid. OKCHABI, KUCIOTHI, OCHOBAHUS, COJIH.
Knaccugukanus, pusnueckre 1 XuMu4ecKkue CBOMCTBA, CIIOCOOBI OTYUYECHUS.

Pa3nes 3. Ctpoenne atoma. Pasputne npeacraBieHuii 0 CTDOEHUH aToMa
ATOM — Kak cioxHas cucreMa. CioxHas CTpykTypa siapa. [[poToHbl 1 HEHTPOHBI.

JIBOMCTBEHHAss NpuUpoJa d3JeKTpoHa. Macca W 3apsig 2JIEKTPOHOB. BONHOBBIE CBOMCTBA
anekTpoHoB. CooTHomeHne HeomnpeaeneHHocTu ['eizenOepra. Ilonstue opOGutamu. BomHoBas
¢yHkius u BosnHOBoe YypaBHeHue lllpenunrepa. PanuanbHas u opOHWTanmbHas COCTaBISIOLIUE
BOJIHOBOHM (DYHKLIMH.

KBanrtoBbie uncna. CTpyKTypa 3JE€KTpOHHBIX 00ojouek. KBaHTOBBIE ypOBHHM, KBaHTOBBIE
HOAYpOBHH, S-, P-, d-, f- aromubie opOuranu. [IpaBuna KieukoBckoro. PeanbHbie pacnonoKeHus
YPOBHEH U MOypPOBHEN B aTOME.

OCHOBHBIE TIPUHLMIIBI PACHPENEICHHUS DJIEKTPOHOB B aTOME: INPUHUUI HauMEHbIIEH
sHeprud, npuHuun [laynm n npasuio 'ynna.

N300pakeHre SJIEKTPOHHOM CTPYKTYphl aromMa HpHU TOMOIIM 3JIEKTPOHHBIX (OpMyT U
KBAHTOBBIX SY€EeK. DHEPreTUUECKre AMarpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.

Paznen 4. Ilepmoamyeckuili 3aKoH M mnepuoanveckas cucrema sjiemenros JI.H.
MemnpeieeBa

IToucku OCHOBBI KJIaCCH(PUKALMKM XUMHUECKUX DJIEMEHTOB JI0 OTKPBITHS MEPUOINYECKOTO
3aKOHa.

Tpu sranma pa6oter [[.J. MenneneeBa B 00JaCTH CUCTEMATUKU XMMHUYECKHX AJIEMEHTOB.
@opMyaMpOBKa NEpHOAMYECKOro 3akoHa. Co3gaHue NEPUOJUYECKOM CHCTEMBI DJIEMEHTOB.
Jlornueckuie BBIBO/IBI U3 IEPUOANUYECKOTO 3aKOHA U IEPUOIUUECKON CUCTEMBI JIEMEHTOB.

CoBpeMeHHast  (OpMyJUpPOBKA TEPHOAWYECKOTO 3akoHa. CTpPyKTypa COBpPEMEHHOU
NEPUOANYECKON CHCTEMBI 2JIEMEHTOB. KOpoTKonmepHoAHblli M UIMHHONEPUOJIHBIN BapUaHTHI
nepuonnueckor cucremsl. llepuon. I'pynma. JlemeHuwe rpynnbel Ha MHOArPYHIBL. THUIIAYECKHE
AIIEMEHTBI, NIOJIHBIE aHAJIOTH.

S-, p-, d-, f- amemenTHI. BHYTpeHHSIsI M BTOpUYHAs HEPHOIUYHOCTb.

3aKOHOMEPHOCTH M3MEHEHUS! OCHOBHBIX XapaKTEPUCTHK aTOMOB IO MEPUOJaM U IpyIIaM.
Paguycel aTOMOB 1 HOHOB, SHEPTUsl HOHU3ALMH, CPOJICTBO K 3JIEKTPOHY, AIEKTPOOTPULATEIbHOCTD:
W3MEHEHUS JOTUX XapaKTEpUCTUK [0 MepuojJaM M TpyNnaM. 3aKOHOMEPHOCTHM W3MEHEHUs
BaJICHTHOCTH, OKHMCIIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB 3JIEMEHTOB M CBOMCTB OJHOTHIIHBIX
COCTMHEHUN.




BasieHTHBIE 3JEKTPOHBI U MHOroOOpasWe BaJICHTHBIX COCTOSIHWII atomoB S-, p-, d-, f-

3JIEMEHTOB.

Paspnen 5. Xumunuyeckas cBfi3b

Tunsl xumuyeckoit cBa3u. KoanentHas (momnsipHas u HenossipHas). MeToJ BaJIeHTHBIX
cesazeit (MBC). Curma- u nu-cBsizu. OCHOBHBIE XapaKTEPUCTHKU KOBAJIEHTHOM CBs3M. [[nuHa un
sHeprusi cBs3u. KpatHocth cBsizu. ['mbpuamszanus aToMHbIX opOuTtaneil. MeTos MOJIeKyIspHBIX
opoutaneii (MO JIKAO). DHeprermdyeckue AuarpaMMbl TOMO- M TETEPOSIAEPHBIX MOJIEKYI.
[Tonstpuzanus cBa3u. J\UMOIBHBI MOMEHT CBSI3U. XAPAKTEPUCTUKU B3aUMOJCHCTBYIOIINX ATOMOB:
NOTEHLIMA] MOHM3ALMM, CPOJCTBO K 3JIEKTPOHY, 3JEKTPOOTPULIATENbHOCTh. OHHas cBsA3b Kak
NpeaeabHbld  Cllydyall KOBAJEHTHOW TMOJSAPHOM CBSI3U. JIOHOPHO-aKUENTOPHBIA MEXaHU3M
o0pa3oBaHMs KOBAJIEHTHOH CcBsi3U. BogopoaHas cBs3b. MexMoieKysipHas 1 BHYTPUMOJIEKYJISIpHAs
BOZIOPO/IHAS CBSA3b. MEXMOJIEKYIIpHbIE B3aUMOCHCTBUS MOJIEKYJl. 3HaYE€HUE BOJOPOJAHBIX CBA3EH.
Merammueckas cBsa3b. KomiuiekcHble coeauHeHus. KoopauHanyvoHHas Tteopusa. TunuuHble
KOMIUIEKCOOOpa30BaTeNy U JUraHabl. MOHO- U MOJUACHTATHBIC JTUTaH/bl. XEJIaTHbIE KOMILJICKCHI.
W3omepusi KOMIUIEKCHBIX coequHeHnd. Kiaccmpukamuss M HOMEHKJIATypa KOMILJIEKCHBIX
coenuHeHU. KBaHTOBOMEXaHWYECKHE METOJIbl TPAKTOBKM XHUMHUYECKON CBA3M B KOMIUJIEKCHBIX
coeMHEeHMAX. Jucconumanus KOMIUIEKCHBIX coeauHeHui. KOHCTaHTa HECTOMKOCTH KOMILIEKCHOTO
noHa. [IpumeHeHne KOMIIEKCHBIX COEAMHEHUM.

Paznen 6. KuHeTHKa 1 MeXaHU3M XHMHYECKHUX peaK Uil

CKOpOCTh XMMHUYECKON pEaKlMK, €€ 3aBUCUMOCTb OT MPUPOAbl U KOHIIEHTPALIUKM PEAreHTOB,
temneparypbl. KoHcTaHTa cKOpOCTH, €€ 3aBUCHUMOCTh OT TeMIEpaTypbl. YpaBHEHHE AppeHuyca.
Oneprusi aktuBanuu. [loHsATHE O TEOpPUM AKTHBHBIX COYJapeHHil, aKTUBUPOBAaHHOM KOMILIEKCE B
TEOpUU a0COTIOTHBIX CKOPOCTeH peakmuu. MeXaHW3M U KWHETHUKAa PEakiuii B TOMOTCHHBIX H
rereporeHHbix cucremax. lLlemnsie (H.H.CemenoB) u koneGatenbnbie (b.I1.benoycos,
A .M. KaboturHckuit) peaknuu. ['OMOTEHHBI W TETEPOTCHHBIN KaTanu3. KWHEeTHYeCKUH BBIBOJ
3aKOHA JEHCTBYIOIIUX MacC.

WNuruburopsl u nuHruOupoanue. OCOOCHHOCTH KHHETUKU Tra3o(a3HbIX, KUAKO(PA3HBIX U
TBep0(a3HbIX peakuuil. MexaHu3Mbl peakMii ¢ ydacTHEM OPraHUYEeCKUX COeIMHEHHH.

Xumnyeckoe paBHoBecre. OOpaTuMble U HEOOpaTHMble XUMUYeckue peakiuu. CocTosiHue
paBHOBECHs] M NPUHIMUI MHKPOCKONMMYECKON oOpatumocTH peakuumu. Kunernueckuili u
TEPMOJMHAMHYECKHUH MOIXO0/IbI K OMMCAHUIO0 XUMUYECKOTO PaBHOBECHSI.

KoHcTaHTa XMMHYECKOro paBHOBECHs W pa3iMyHble CcrnocoObl ee BblpaxkeHus. CBs3b
KOHCTaHThl XUMHUYECKOTO PABHOBECHS CO CTaHAApPTHBIM M3MeHeHueM sHepruu ['nboca. Cmemenue
XMMHYECKOI0 PaBHOBECUS ITpU U3MeHeHUH yciioBul. [Ipunnun Jle HlaTense.

Pasznen 7. DHepreTuka U HANPaBJIEHHOCTh XMMHYECKHUX MPOLIECCOB

OCHOBHBIE TOHATHS XMMHMUYECKONM TEPMOIAMHAMMKHU: CHUCTEMA, IApaMeTpbl COCTOSHMS,
paboTa, YHEpTHUs, TEIIOoTA.

BHyTpeHHSsT »HEprus, U ee H3MEHEHHE NPH XUMHUYECKHX M (ha30BBIX MNPEBPALCHUSIX.
[lepoe Havamo TEPMOJMHAMHUKUA. OHTANbIMS OOpa30BaHUS XUMHYECKHX COETUHEHHI.
CranpmaptHoe cocrtosiHue. CTaHAapTHbIE OSHTAJIBINUU  00pa3oBaHMs. TeruioBble  APQEKTH
XUMHUecKuX peakuuil. Tepmoxumuueckue pacdeTbl, OCHOBaHHbIe Ha 3akoHe ['ecca. Tepmoxu-
MUYECKHE HUKIBI. TernnoeMkocTs. TemneparypHas 3aBUCUMOCTD TEINIOEMKOCTH U SHTAJIBITUU.

BTopoil 3akOH TEepMOAMHAMHUKH. ODHTPONHMS. 3aBHUCHUMOCTb SHTPOIMHM OT TEMIEPATYpHI.
CranpapTHas HTpomus. M3MeHeHue >HTpONUH NMpH (a3oBbIX NMEPEeXoax U XUMUUYECKUX PeaKIUsX.
Ouneprus ['n66ca u sueprus ['ensmromnsia. Kpurepuii caMonpon3BoIbHOIO IPOTEKAHUS IPOLIECCOB.
XVMMUYECKUI TMOTEHLIMAJ, 3aBUCUMOCTh XMMHUYECKOTO NMOTEHLHMANa OT KOHLEHTPALWHU, JaBJICHHUS
peareHToB. Y ClI0BHE XMMHUECKOT0 paBHOBecus. M30Tepma xuMuueckoil peakuuu.

Pasngen 8. PacTBOpbI

PactBops! xuaKue (BOIHBIE U HEBOAHBIC), TBEPbIC U ra3000pa3Hbie. CriocoObI BRIpaKEHUS
KOHLIEHTPALlUU PAacTBOPOB: MaccoBasi J10JIsI, MOJIAPHOCTb, HOPMaJIbHOCTb, MOJISUIBHOCTD, MOJISIPHAS
Joyid. BimsHMe Ha pacTBOPUMOCTH SHEPIMHU CTPYKTYpPbl KPUCTAINIMYECKOTO BELIECTBA M SHEPTHUU
coJbBaTalMu. PacTBOpBI HachIILIEHHBIE, HEHACBIIIICHHBIE U, KOHIICHTPHUPOBAHHBIC U pa30aBICHHEIE..
PacTBOpEI HieanbHbIE U peabHBIE.



[ToHsiTHE O KOJUTOMAHBIX PACTBOPAX.

KonnuraruBHbele CBOMCTBa pacTBOPOB HE JJICKTPOJIMTOB U JIEKTPOIUTOB. JlaBneHue mapa
OMHApHBIX pacTBOpOB. 3akoHbI Payns. Kpuockonus v 30yJIITHOCKOINUS KaK METOMBI ONpeAcTICHUs
MOJIIpHBIX Macc. OCMOC U OCMOTHYECKOE JaBJIEHHE B HEOPTaHWYECKUX U OMOJIOrMYECKUX CHCTe-
max. 3akonbl Payns u Bant Todda 11 pacTBOpOB HE IJIEKTPOIHUTOB H  DIIEKTPOIUTOB.
N3otonnyeckuii ko3P uUIMeHT.

Onexrponutnueckas gucconuanus (C.Appenuyc). CuinbHbie W CIa0ble DJICKTPOJHTEHL
CreneHb M KOHCTaHTa Juccouuanuu. OakTopbl, BIMSIONME HA CTENEHb SJIEKTPOJIMTHYECKOU
mucconuanuu. Kaxymiascs CTeneHb TUCCOMMANMN CHIIBHBIX 3JIEKTPOIUTOB. Juccommanmst ciadbix
3JIEKTPOJIUTOB. 3aKOH pa3BefeHuss OcTBabpa.

Boma xak BaxHeWmmi pacrBopurens. Koncranta auccoumanuu  BoAsl.  MoHHOE
IIpOU3BEICHNE BOAbL. BOIOpOAHBINM TOKa3aTENb.

I'mpponus m conpBosn3 conell. KoHCTaHTa paBHOBECHS peakuuu rujaponusa. PakTopsl,
BIIMSIOIINE HA PABHOBECHE PEAKLIMI THIPOIIU3a.

[IpousBenenne pacTBOPUMOCTH IUIOXO PACTBOPUMBIX CHIIBHBIX JJICKTPOJIMTOB. Y CIOBUS
OCaXXJICHUSI U pAaCTBOPEHUS OCAJIKOB.

Paznen 9. OxkucanTe/IbHO-BOCCTAHOBHMTE/IbHbIE PEaAKIMHU

Teopust OKHUCAUTETHLHO-BOCCTAHOBUTENBHBIX peakiuil. Knaccudukanus OKHCIUTENbHO-
BOCCTAHOBUTEIBHBIX  peakiuil.  MeXMOJIEKYJIpHbIe,  BHYTPUMOJEKYJSIPHBIC,  PEaKIHH
aucrtponopuuonupoBanus.  Okucnurens.  BoccranoButens.  Ilpoueccbl  okucieHus U
BoccTaHOBJIeHUsI. COCTaBICHUE YPAaBHEHUM OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMI METOI0OM
9MIEKTPOHHOTO OanaHca M MeTOoAOM noiypeakuuid. CTeneHb OKUCICHHST aTOMOB B MOJIEKYJIE.
[IpaBuna onpeneneHus: CTENEHNU OKUCICHUSI aTOMOB B MOJIEKYJIaX U CJIOKHBIX MOHAX.

Paznen 10. OcHOBBI 3JIEKTPOXUMHHU

DNeKTPOIbl, TalbBAHUYECKUH 3IeMeHT. CxeMaTH4ecKoe H300paKCHHE TalbBaHHYECKOTO
aeMeHTa. DIEeKTPOAHBIN noTeHran. CTaHaapTHBIA AIeKTPpOoaHbIN noTeHman. J/C, crangapTHas
S1C.

Psn Hanpsbxkenuid. YpaBHenne HepHeTa DnekTposin3 pacTBOPOB U pACILIaBOB.

Pazngen 11. KommuiekcHble coeIMHEHUA

KommnekcHsie coenuuenus. KoopnunaunonHas teopusi BepHepa. OCHOBHBIE THIIBI
KOMIUIEKCHBIX ~ coeqnHeHud. HomeHkiarypa KOMIUIEKCHBIX —coequHeHuid. [Ipaktuueckoe
MIPUMEHEHUE K. C.

5. OBPA3OBATEJIBHBIE TEXHOJIOT A

[lpy w3y4eHWH TEOPETHYECKOrO Kypca Ha JIEKIUAX MPEIyCMATPUBACTCS 3aJI0KEHHE
MmarepHaia B BUJe npeseHTauuu. OTAeabHbIe JEKIUH W3IaraloTcs 1o NpooieMHON TEXHOJIOTHH.

Ha nexmusx WMCIONB3yIOTCS B KauecTBE IEMOHCTpAIIMOHHOTO Marepuana [lepmommdeckas
cucrema aiemenToB JI. M. MenzeneeBa u psia JpyTux CIPaBOYHBIX TaOJIHULI.

[lpn w3yyeHHH CBOWCTB OTIENBHBIX XUMHUYECKHUX COEAWHEHHA W XMMHYECKHX ITPOIIECCOB
npeaycMaTpuBaeTCsl HOCTAaHOBKA JIEKIIMOHHBIX JEMOHCTPALIMOHHBIX OIBITOB.

HexoTopeie pa3nensl TEOPETHUECKOTO Kypca M3yYaloTCsl ¢ MCIOJIh30BAHUEM OIIepeKaronien
CaMOCTOSITENIbHOW pabOThI: CTYIEHTHI MMOJIYYalOT 3aJaHHsl HA 03HAKOMJICHHE ¢ HOBBIM MaTepHajoM
JI0 €T0 M3JIOKEHUS Ha JICKIIUSX.

[lepen odepenHoi JneKIMel, Kak NpPaBUIO, NPAKTUKYIOTCA <«IETYYKW» [0 MaTepuany
OpeIbIAyIIeld JIGKIUU. DTO TO3BOJIIET ONPEICITUTh CTEICHb YCBOCHHS W3JIOKEHHOTO paHee
marepuana. J[[ng Oonee OCHOBATENBHOM OIEHKH YCBOSIEMOCTH TEOPETHYECKOro MaTepuala
CTYZCHTAMH HCIOJB3YIOTCS TECTHI, & TAKKe TPAJAUIIMOHHBIE MUCHbMEHHBIC U YCTHBIE KOHTPOJIbHBIC
MEpONPHITHS (KOJIOKBUYMBI, KOHTPOJIBHBIE pAOOTHI).

[Tpu npoxoxaeHun 1a00paTOPHOro MPAKTUKyMa CTyIeHTaM Ipeularaercsi paboTaTrb B MaJIbIX
rpymnmnax: yueOHas rpymnmna pa3oruBaeTcss Ha HECKOJIbKO HEOOIbIINX TPy — o 2-3 yenoBeka.

Kaxxnas rpymma BeIMOTHSAET 3aaHKE (JJA0OpAaTOPHBIC OMBITHI) U3 JTA0OPATOPHOTO MPAKTHKyMa
no oOmei u Heopranmveckoil xumum. [Iporecc BBINOIHEHUS JTa0OPATOPHBIX —OIBITOB
OCYILECTBIISICTCSI HA OCHOBE OOMEHAa MHEHMH U BBIOOPA ONTUMAJILHOTO IIYTH PEIICHUS.



Ha ocHOBaHMM MONY4YEHHBIX JAaHHBIX IO BCEM OINBITAM KaXKAbIH CTYIEHT 3allOJHSIET CBOM
7a00paTOPHBIM JKypHall, TI/€ 3alUCBIBACT pE3yJbTaTbl OIBITOB, HAOIIOAEHUS, COCTaBISET
YPaBHEHHS PpEaKUHMM XMMHMUYECKHUX IPOLIECCOB, €CIM HYXHO IPOU3BOAUT COOTBETCTBYIOIINE
pacyeTsl U pe3yibTaThl IPEACTABISAET B BUAE IpauuecKoil 3aBUCUMOCTH.

Ha cobecenoBanuu c mpernojgaBaTeNieM CTYACHT INPEACTaBIseT O(OPMIIEHHBIH OTYET II0
JaHHOH J1abopaTOpHON paboTe M OTBEYaeT Ha BOIPOCHI IPEINOJAaBaTeNsl, CBSI3aHHbIE C METOJUKOM
paboThl, pe3ynbTaTaMu U BeiBoAaMu. [1o psay paboT mpemycMaTpuBaeTcst IPUMEHEHHE TECTOBOTO
METOJA «3ALUTBD».

['pynmoBas pabota B  XMMHYECKOH J1a0opaTopuum  CTUMYJIHMPYET  COIJIACOBAHHOE
B3aMMOJCHCTBUE MEXKy CTYIEHTaMH, OTHOIIECHUS B3aUMHOM OTBETCTBEHHOCTH U COTPYIHUYECTBA.
[Tpu GpopmMHUpOBaHUM TPYIIIT YUUTHIBACTCS ABA MPU3HAKA: CTEIIEHb XMMUYECKOH MOJIrOTOBICHHOCTH
CTYJEHTOB M XapakTep MEXIWYHOCTHBIX OTHOLIEHMH. B psne ciaydaeB CTyleHTaM CaMuM
npejyiaraeT pa3oUThCsl Ha TPYIIIBI, COCTaB KOTOPBIX BIIOCIEACTBUU MOXKET KOPPEKTUPOBATHCS IS
HIOBBIIIEHUS KauecTBa padoThI.

B naboparopHOM IpakTHKyMe MpPH BBIOJHEHUU OTIEIIBbHBIX OMNBITOB HMCIIOJIB3YETCS METO]
npoOaeMHOro oOydyeHMs: CTYAEHT HOJy4aeT 3aJaHue Ha XUMHUYECKUI Hpolecc, METOAUKY
KOTOPOTO OH JIOJDKEH MOJ00paTh CaMOCTOSTENEHO, UCXOAS M3 MMEIOIIUXCS PEaKTUBOB, OOCYAHUTH
€€ C IPENoJaBaTeNIeM U 3aTEM IPUCTYIUTD K €r0 BBIIIOJHEHUIO.

7. NEPEYEHb YYEBHO-METOJANYECKOI'O OBECIHEYEHUA JJIA
CAMOCTOSTEJBHOM PABOTHI OBYUAIOIUXCS MO JUCIHUATLIIMHE
MOAVYJIIO)

JlexumoHHble 3aHATUA MPOBOJATCA JieKUMU 1 pa3 B Henmento B odbeme 1 yaca M 2 yacos
7a00paTOPHBIX 3aHATUI B epBOM ceMecTpe. JlabopaTopHble 3aHATHS MPOBOAAT €KEHEICTHHO B
oobeme 1 uaca B Hememro. Ilocne OKOHYAaHUS HM3YYEHHS KaXKIOW TEMBI CTYIACHTHI HPOXOISAT
TECTUPOBaHUE, COOECEIOBAHNE, BBHITIOIHIIOT KOHTPOJIbHBIE paOOTHI.

7.1. IlepedeHb-y4eOHO-METOANYECKOTO OOECTIEUeHUs A1l 00YUAIOIUXCs IO AUCIUIIIUHE:
1. AxmeroB H. C. O6mias u Heopranudeckas xumusi: yueOnuk ais sy3os/H. C.
AxmetoB. — M.: Bricmr. mik., 2002. — 743 c.
2. ['munka H.JI. O6mas xumus. — M.:Uurterpan-Ilpecc, 2002. — 727 c.
3. I'muuaka H.JIL. 3agaun u ynpaxknenus mno oomeit xumuu. — JI.: Xumus, 2001.
4. Vraii S.A. O6mas u Heoprannyeckas xumus. — M.:BIII, 2000. — 527 c.
5 CanamoB A.X., Kutuesa JI.U., AxranueBa A.I'. JlabopaTopHbIil IpaKTUKYM O
oOmieit u Heopranudeckoi xumuu. [lox pen. mpodeccopa CynreiroBoit 3.X. —
Marac, [Tunurpum, 2008. — 71 c.
7.2. Yxazanus 11 00y4Jaromuxcs 0 OCBOCHUIO JTUCITUTUTMHBI



Taoauna 7.1.

Conep:kanue caMOCTOSAATEILHON PadoThI 00yYAOIUXCS

Homep
pazoena
(memol)

Temvi/6onpocewl, 6biHOCUMbIE HA
camocmoamenvHoe uzyueHue

Kon-60
yacoe

Dopmut
padomul

1.

[IpocThie W ciOXHBIE BemecTBa. Pacrmpoct-
PAaHEHHOCTh 3JIEMEHTOB B 3€MHOW KOpE M KOCMOCE.
Xumudeckue U Gu3nUecKue CBOMCTBa BerecTBa. [lo-
HATHE O YHMCTOM BellecTBe U mpuMecd. OCHOBHBIE
MeTO bl TToydyeHus: uucTbix BemiecTB, [IJIK. Kiac-
cupUKaUg XUMHYECKHX PEAareHTOB [0 CTCICHH
JUCTOTHl [IOHATHE O XHWMHYECKOM pEakIuH Kak
npeBpaiieHn BeniecTB. OCHOBHBIE THIBI XUMHYE-
CKMX PEaKIUh: pPeaKIuu PaslIoOKCHHUsS, COCIMHCHHUS,
3aMelIeHus, OOMEHa, BHYTPEHHEro IMPEBPAILCHUS.
Homenknarypusle mnpaBuna WIOIIAK neopranuue-
ckux BemiecTB. Kiaccuduraruss mpocThIX BEIIECTB.
Kiaccudukanust CI0KHBIX BEIIECTB 110 COCTaBy.
bunapHble coequHeHus. MHTepMeTamMyeckue co-
equHeHus. Kiaccudukaus CII0KHBIX BEIIECTB 10
(yHKIIMOHAIBHBIM ITPU3HAKAM.

cobecenoBaHue,
TECTOBBIU
KOHTPOJIb

Anpo xak AMHaAMUYecKas CUCTEMa MPOTOHOB U HEW-
TPOHOB. YCTOMYMBBIE U HEYCTONYMBBEIE sapa. Pa-
JUOAKTUBHBIN pacnayn suaep. llepuon momypacnana.
SnepHble peakuMM M TPEBPALICHUS XUMHUYECKHX
oneMeHTOB.  MCKycCcTBeHHast — paJuOAaKTUBHOCTD.
«MeueHblIe) aTOMBI M X IPUMEHEHHE.

cobecenoBaHue,
TECTOBBIN
KOHTPOJTb

OtkpeiTue nepuonnyeckoro 3akoHa JI.MI. Menne-
neeBbIM. [IpyUHIUIT OCTPOEHUsT €CTECTBEHHON CHC-
TeMbl dJ1eMeHTOB. Mcnonb3oBanue .M. Mennenee-
BBIM METOJIOM WHTEPNOIALNN U1 HUCIPaBICHUS
aTOMHBIX MacC U IIPEACKa3aHUs CBOWCTB e€lle HE
OTKPBITBIX 3JIEMEHTOB. OJKCIEPHUMEHTAJIbHBIE IO~
TBEP)KIACHUS TEOpPETHUYECKUX npenckazanuii JI.M.
MeneneeBa. 3Ha4eHUE OTKPBITUS MEPUOIUIECKOTO
3aKOHa. PackpbITHE B NEPUOAMYECKON CUCTEME BCE-
oOmieil ecTeCTBEHHOM B3aUMOCBSI3U MEXKIY XHMH-
YECKUMHM DJIEMEHTAMM. ['paHuLbI U HBOMIOLUSA IIe-
PHUOJIUYECKON CUCTEMBI.

cobeceoBaHuE,
TECTOBBIN
KOHTPOJITh

Bonoponnasi cBsizb. MexMonekysipHas U BHYTpU-
MOJICKYJISIpHAsE BOJIOPOJHAsl CBs3h. BiusiHue BOIO-
POAHOM CBSI3M HA CBOMCTBAa BellecTBa. Posb BOIO-
pPOIIHOI CBs3M B OumoJorMyeckux mporeccax. Me-
tajundeckass CcBsi3b. OCOOCHHOCTH AJIEKTPOHHOTO
CTPOCHHUSI aTOMOB, CIIOCOOHBIX K OOpa30BaHHUIO Me-
TaJUIMYECKOU CBA3U. MEKMONIEKYJISPHBIE B3aWMO-
JIEUCTBUSL. Jumons-aumnons, TUATIOJIE-
WHyIIUPOBAHHBIA JUMOJNIb, JTUCIIEPCUOHHOE B3au-

MOJICHCTBUE.

cobeceoBaHuE,
TECTOBBIM KOH-
TPOJb




HNoHHBI M paguKalbHbII MEXaHU3Mbl XUMUYECKUX
peakmuii. CBoOomHbIe paaukanbl. [loHsTHe o mer-
HBIX peakuusax. Buuapl karaiu3a: rOMOI€HHBIM, Te-
TEpOreHHbIA, MHUKPOTE€TEPOTCHHBIN, AaBTOKATAJIN3,
MOJIOKUTEIBHBIA U OTPULIATENIbHBIN KaTaJlu3, MOHS-
tHe 00 nHruouTopax. OcobeHHOCTH (PEPMEHTOB KaK
KaTanu3aTopoB. Mcnosb30BaHHE KaTajau3aTOpPOB B
MPOMBIIIICHHOCTH.

cobece0BaHuE,
TECTOBBIN
KOHTPOJTh

[IpumeHeHne TEepMOIMHAMUYECKUX (QYHKIMHA s
XapaKTepUCTUKH PEAKLMOHHOM CIIOCOOHOCTH Be-
HIECTB M  OLEHKE BO3MOXXHOCTH  IIPOTEKaHUs
XMMHYECKHUX PEaKIUH

cobeceoBaHuE,
TECTOBBLIA KOH-
TPOJb

CsoiicTBa pactBopoB. PactBopumocts. Konuenrpa-
1ust pactBOpoB. CriocoObl BhIpaKEHUSI KOHIIEHTPA-
UM PacTBOPOB: MaccoBas JOJs PACTBOPEHHOIO
BEIIECTBA, MOJIIpHAs KOHILIEHTpALUs, MOJIsIpHas
KOHLOCHTpAalMd OSKBHUBAJICHTA, MOJIbHad OOJA, MO-
JSUTBHOCTb.

cobecenoBaHue,
TECTOBBIN
KOHTPOJIb

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE peaxiuu.
Oxucnurenu, BoccTaHOBUTENU. OCHOBHBIE 3aKOHO-
MEPHOCTH B MU3MEHEHUU OKHCJIUTEIbHO-
BOCCTAHOBUTEJIbHBIX CBOWCTB IPOCTBIX BELIECTB U
coequHeHunil. Crenenp oxucneHus. Knaccudukanus
OKHUCJINTEIIbHO-BOCCTAHOBUTENBHBIX peakuui. Me-
TO/ABl PAcCTAaHOBKH KOX(P(ULMEHTOB B YypaBHEHUU
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIX peakuuid. Poib
Cpenbl B POTEKaHUU OKHCJIUTEIbHO-
BOCCTAaHOBUTENBHBIX NPOLECCOB. MOJIIpHBIE MacChl
SKBHBAJIECHTOB B OKHCIIUTEIbHOBOCCTAHOBUTEIbHBIX|
peaKnusx.

cobecenoBaHue,
TECTOBBIN
KOHTPOJIb

Knaccudukanmsi KOMIUIEKCHBIX COSTMHEHU: TH-
MMUYHBIE KOMILIEKCHBIE COEAUHEHMS, XE€NaThl, IOJIH-
SIZICPHBIE KOMITJIEKCBI, H30- U T€TEPOIOIUCOEINHE-
HUS, aKBAKOMITJIEKCHI (KPUCTAJUIOTHAPATHI KaK 4ya-
CTHBIN Cly4ail akBaKOMILIEKCOB). AMMHUAKAaTHI.
AnmnokoMIiekcel. JIBOMHBIC CONM KaK YaCTHBIN
ciy4ai aruaokoMiuiekcoB. [lonuranorenuasl, mo-
JIMCYIbJIbI, IEPOKCHUIHBIE coenHenus. KnactepHbie
COCIUHEHHS, I-KOMILIEKCHI, KOMIIIEKCHI «TOCTh-
XO035IMH», COCIMHEHUS BKIIFOUEHUS, KJIATPATHI, LI€0-
uThl. 130Mepusi KOMIUJIEKCHBIX COETUHEHUI: TH/T-
paTHasi, KOOpAUHALWOHHAs!, TEOMETPUYECKAs], N30~
MepHsl TIOJI0KEHUS (CoJieBas N30MEpHs), MOHU3AIH-
OHHas, OIITHYECKas.

cobecenoBaHue,
TECTOBBIN
KOHTPOJTb




Pabouas mporpamMma IUCIUIUTMHBI « XUMHSD» COCTABJICHA B COOTBETCTBHM C TPeOOBAHUSIMHU
®dI'OC BO no cnenuanbHocty  03.03.02. «®Dusuka», yTBEPKIACHHOIO MPUKa30oM MUHHCTEpCTBA
oOpa3oBanus u Hayku Poccuiickoii @eneparuu ot 07 aBrycra 2020 r. N 891.
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