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PABOYASA MPOrPAMMA YYEBEHOW AUCLUNNUH
B1.0.18 Xumus
1. Wudp v HammeHoBaHMe HanpaBneHusa noarotoBku/cneynanbHocTu: 21.05.02
MpuknagHas reonorna
2. Mpocdunb nogrotoBku/cneunanusaums: [eonormyeckass Cbemka, MOUCKM U

pasBeaka TBepAbIX NOME3HbIX NCKOMAeMbIX
3. KBanudumkaumsa (cteneHb) BbINYCKHUKA: cneuvannct
4. ®opma obyueHUsA: oyHas

5. Kachenpa, oTBeyvarwan 3a peanmsauuio AMCLUUNIIUHDbI:
kadegpa obLien n HeopraHNYECKoOn XUMUK

6. CocTtaBuTtenb nporpammbl: CemeHoBa [anuHa BnagumupoBHa , npodeccop Ka-
denpbl 06LLEN N HEOPraHNYECKON XUMUK, AOKTOP XMMUYECKMX HayK, Npodeccop

7. PekomeHpoBaHa: HMC xumuueckoro ¢akynbrera mpotokon ot 19.04.2022 Ne 3.

8. YuebHbIn roa: 2022/22 CemecTp(bl): 1

9. Llenn n 3apgaum y4yeO6HON ANCLUMUNNUHDI:



Llenb ANCUMNIUHBI:
PaccMoTpeHne OCHOB COBPEMEHHbIX NPeACTaBMNEeHUN O CTPOEHUM BeLLeCcTBa, U3yYeHne
Ba)XHENLLMX 3aKOHOB N TEOPUI HEOPraHMYECKON XMW, KONMYECTBEHHbIX XapaKTepucTuK
SIBNEHMI U MPOLIECCOB, YCIOBUIA OCYLUECTBMNEHUS XUMUYECKUX peakuuid, BO3MOXHOCTU
ynpasreHus rnybuHon nx npotekaHus. ®opMmMpoBaHMe Hay4YHOro MbILLIEHMS!, HABbLIKOB
NPaKTUYeCKOro UCMosb30BaHUSA TEOPETUYECKUX 3HAHUIN ANS PELUEHUS KOHKPETHbIX XUMU-
YyecKkux 3agau.
3agauun AMCUUNIIVHBI:
3an0XnTb OCHOBbI NPOGECCUOHANBHOW NOArOTOBKM NO XUMWUW, OCYLLECTBUTL Nepexoq oT
KayeCTBEHHOro onucaTenbHOro noaxoda U3yvyeHus npeameTa K KONMYecTBEHHbIM npea-
CTaBMNEHUAM B XMMWUMU, - PACCMOTPETb OCHOBHbIE 3aKOHbl U MPEACTaBMNEHUS XUMUU; -
OCBOUTb TEOPUID N HAYyYUTbCS MPUMEHSITb Ha MPaKTUKe YYEeHWe O BeLLecTBe U XUmuye-
CKUX MnpoLueccax; - U3y4YnMTb OCHOBHbIE CBOMCTBA XMMMWYECKUX 3IIEMEHTOB U BaXKHEMLLNX
HeopraHN4Yecknx coeauHeHNA.

10. MecTo y4ye6HOM aucumnnuHbl B cTpyktype OOI: kypc BxoguT B 6nok b1 -

o0s3aTeabHas 94acTh. AucumnnuHa nsyyaetcsa B 1 cemecTtpe 1 Kypca, npeaLecTBYLLNX
ANCUNNNWH He uMeeT n 6asmpyeTca Ha 3HaHUAX Mo XMMum B obbeme beaepanbHOro
KOMMOHEHTa rocyapCTBEHHOro CTaHgapTa OCHOBHOro obuero obpasoBaHus.

[MonyyeHHble 3HAHWA CTYOEHTbl AOSMKHbI YMETb UCMOoSb30BaTh NpU nocneayrLwem
N3y4YeHUN ONCLMNIMH: U3ndeckass XMMus, opraHmyeckas XumMums

11. MnaHupyemble pe3ynbTaTbl 0O0y4YeHUA No AucuMnnuHe/MoAaynko (3HaHUA, yMme-
HUS, HaBbIKN), COOTHECEHHbIE C NNIaHUPYEMbIMU pe3yfibTaTaMn OCBOeHUA obpaso-
BaTeNbHOM NporpamMmMbl (KOMNEeTeHUUAMU) U UHAUKATOPAMM UX AOCTUKEHUS:

Kog HassaHue kom- Koga(bl) UHamnkaTtop(bl) MnaHnpyemble pesynbTaTtbl 00yyYeHus
neTeHumn
OlK 3 | CnocobeH npu- OrK 3.3 | MNpumeHsieT 6a3o- 3HaThb:

MEHSITb OCHOBHbIE
NonoXeHus gyH-
OaMeHTanbHbIX
€CTECTBEHHbIX
HayK U Hay4HbIX
Teopun npu npo-
BEAEHUN Hay4HO-
nccrnegosaTenb-
Ckux paboT no
N3y4YeHnIo N BOC-
Npou3BoaCTBY
MUWHeparbHO-
CblpbeBO 6asbl

Bbl€ 3HAaHNA ecTe-
CTBEHHO-Hay4HOro
LMKIia npu peweHnmn
CTaHOapTHbIX Npo-
(beCCVIOHaJ'IbeIX
3agad

dyHOaMeHTanbHble 3aKOHbI U TEOPUU XUMUW;

- TEOPUIO CTPOEHUS BELLECTBA;

- OCHOBHblE 3aKOHOMEPHOCTW NPOTEKAHUS XUMU-
YEeCKMX peakumi;

- TEOPMIO PacTBOpPOB;

- 3aKOHOMEPHOCTU U3MEHEHMUS CBOWCTB XUMUYE-
CKMUX 3IEMEHTOB B 3aBUCUMMOCTU OT UX MONOXe-
Husa B lNepuoanyeckon cucteme;

- CTPOEHME U XMMUYECKME CBONCTBA OCHOBHbIX
NPOCTbIX BELLECTB N XMMUYECKNX COEANHEHWI;
yMeThb:

- UCMNONb30BaTb OCHOBHbIE MOHATUSA U 3aKOHBbI
XUMUU,

- NPOBOAUTL pac4yeTbl Mo opMynam M ypaBHe-
HUAM peakuui;

- TOTOBUTb pacTBOpPbl 3a4aHHON KOHLEeHTpaLuu;
BHageTb (MMeTb HaBblk(K)):

- HaBblkaMMW OMMCaHMsi CBOWCTB BELLECTB Ha OC-
HOBE 3aKOHOMEpPHOCTEeN, BbiTekawwwmx us lNepu-
OAM4Yeckoro 3akoHa u lNepuoanyeckon cUCTeEMBbI
3IIEMEHTOB;

- HaBblkaMu ODpalleHns C peakTuBamm, XMMmmnye-
CKOW Nocyfon n obopygoBaHUEM.

12. O6bemM gncumunnuHbl B 3a4eTHbIX eguHunyax/yac — 4 3.e./ 144 u.




dopma NpomMeXXyToOYHOM aTTecTauum JK3ameH

13. TpyAOEMKOCTb NO BUAaM y4ebHOM paboThl

Bug y4ebHon paboTbl | TpynoemkocTs
Bcero 1o cemecTpam
Ne cemecTpa Ne cemecTpa
AyanToOpHbIE 3aHATUSA 72 1
nekunm 18 1
B TOM Yucne: npakTuyeckme
nabopaTopHble 54 1
CamocToaTenbHas pabota 36 1
B TOM Yucne: Kkypcosas pabora (NpoekT) -
dopma NPoOMEXYTOYHOM aTTecTaumnn 36 1
(3k3ameH — 4ac.)
UToro: 144 1

13.1. CopepxaHue QUCLUMNIIUHDI

n/n Peanusaunsa pasge-
HavnmeHoBaHue pasgena na oucumninHbl ¢
CopgepxaHve pasgena AUCLMNnHbI ;
AVCLMMINHBI MOMOLLbIO OHITaWH-
Kypca, QYMK *
1. Nlekuum
1.1 | Xumuna B cncteme ecre- Onpegenenne xumum n ee 3agayun. PyHgamen- | IYMK "Xumns"
CTBEHHbIX Hayk. OCHOBHble | TanbHble  3aKOHbl U Teopun:  atomHo- | https://edu.vsu.ru/cours
noHATVsA. dyHaameHTanb- | MOMEKYMAPHOE yYeHWe, 3aKOH CoxpaHeHus mac- | e/view.php?id=11230
Hble 3aKOHbI 1 TEOPUN XU- Cbl U 3Heprun, MNepuoanyecknii 3aKoH, Teopus
MUN. XMMMWYECKOro CTPOEHUS. XMMUYECKUA 3EeMEHT.
CrexviomeTtpuyeckme 3ako- | lNpocTtoe BelectBo. CroXHoe XxMmMu4yeckoe co-
Hbl XUMWW. eaonHeHve. [asoBble 3akoHbl. Yncno Asoraapo.
Monb n monapHas macca. CoBpeMeHHas Xumu-
yeckass aTtoMucTuka. ATOM, MoOmnekyna, Kpu-
ctann. ®asa. MNOCTOAHHBIA U NEPEMEHHbIN XU-
Muyeckuii coctaB. CTEXMOMETPUYECKNE 3aKOHbI
xvmun. OrpaHWYEHHbIR XapakTep W rpaHuLbl
NPUMEHUMOCTM CTEXMOMETPUYECKNX 3aKOHOB.
1.2 | CtpoeHue atoma. Nepwno- Pa3sutue npeacrtaBneHuini o ctpoeHnn atoma. | IYMK "Xumus"

ONYECKUIN 3aKOH U nepuo-
Andeckas cuctema ane-
meHTOB .M. MeHoeneesa

MnaHeTtapHaa mopenb Pesepcopaa. Teopus
Bopa. CoBpemMeHHblE NpeAcTaBneHnss O CTpoe-
HUKM atoma. KopnyckynsipHo-BofnHOBas npupoaa
anekTpoHa. [oHSATME O KBaHTOBOW MEXaHUKeE.
ATOMHbIE opOuTanu. XapakTepucTuka CoCTOs-
HWUS1 ANEKTPOHA B aTOME KBAHTOBbIMU YMCMaMMU.
MHOroanekTpoHHble atombl. [puHUMNLI 1 Npa-
BWMa 3anofiHEHNS 3NEKTPOHaMM aTOMHbIX opbu-
Tanen.

CTpoeHne aTOMOB W nepuoguveckas cucrtema
XUMUYECKMX areMeHToB. CTpykTypa nepuoau-
yeckon cucteMbl. OCODEHHOCTU 3MEKTPOHHOIO
CTPOEHUS 1 pacrosfiokeHne B Nepuoanyeckon
cucteme s -, p -, d -, f — anemeHToB. CoBpemeH-
Hasi POPMYNIMPOBKa NEPUOLMNYECKOrO 3aKOHa U
ero manyecknii cmbicn. 3HadeHne nepuogmnye-
CKOTO 3aKoHa.

3aKOHOMEPHOCTM M3MEHEHUS aTOMHbIX paguy-
COB, 9HEPrn MOHN3aLUN U CPOACTBA K ANEKTPO-
Hy B nepuogax v rpynnax.

https://edu.vsu.ru/cours
e/view.php?id=11230
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13

O6Lme 3akOHOMEPHOCTU
NPOTEKAHUST XUMUYECKMX
peakumin.

CKOpOCTb XMMUYECKUX peakumi u cakTopbl, OT
KOTOPbIX OHa 3aBUCWUT. 3aKOH [AEWUCTBYHOLLMX
mMacc. 3aBUCUMOCTb CKOPOCTU OT TemnepaTypbl.
MpaBuno BaHT-lNodhda. YpaBHeHne AppeHuyca.
OHeprus aktmBauumn peakuuun. Katanus u karta-
nusaTopsl. Xnmunyeckoe paBHoBecue. KoH-
cTaHTa paBHOBecusi. CmelleHne paBHOBECUS.
MpuHuun Jle-laTtenbe. TennoBble 3ddeKTbI
XUMUYECKMX peakumii. 3akoH ['ecca. QHTanbnus.
OHTponusa. CBobogHasi aHeprusi mbbca. Tep-
MOOAMHAMMWYECKUIN  KPUTEPUIA HanpaBNeHHOCTU
XMMMYECKOro mpouecca.

AYMK "Xummng"
https://edu.vsu.ru/cours
e/view.php?id=11230

15

PacTteopbl

Onpegenenne pacTtBopoB. Pacteopbl xugkue,
TBEpAble, ra3oobpasHble. PacTtBopeHue kak du-
3MKO-XMMMUYECKMI npouecc. Xummyeckasi Teopums
pactBopoB MeHaeneesa. ConbBaTbl, rugpaTbl,
Kpuctannorungpatbl. KoHUeHTpauusa pacTBOpOB
n crnocobbl e€ BblpaxeHuss (MaccoBasi O0nN4,
obbemHasa pons, MonsgpHas [ons, MondpHas
KOHLUEHTpauusi, MonsinibHaa  KOHLEeHTpauus).
PactBopuMOCTb, (pakTopbl, BAuslowune Ha Be-
NMYMHY pacTBopuMOCTU. HachbiweHHble, HeHa-
CblLEeHHbIe U NepecbiLLeHHbIe pacTBOpPbI.
OnNeKTpPoNUTbLl U HE3ANEKTpoNuTbl. Teopus anek-
TponuTudeckon guccoumaumn. CunbHble 1 cna-
Oble anekTponutbl. CTeneHb MoHM3auuun. KoH-
CTaHTa auccoumaumm cnabbiX 3MeKTponuTOoB.
3akoH passegeHusa OctBanbga. Kncnotbl, ocHO-
BaHWS U COMU C TOYKN 3PEHUS TEOPUM NEKTPO-
nuTuyeckon auccoumauun. AmdoTepHble rma-
pokcuapl.

OnekTponutuyeckas guccouunaumsa ogbl. VoH-
Hoe npousBefeHue BoAbl. BogopoaHbll nokasa-
Tenb. MoHATne 06 nHamkaTopax. MpuHumn aen-
CTBUS UHONKATOPOB.

OGMeHHbIE peakumMn Mexgy MoHamu. YCroBus
HeobpaTMMOCTU MOHHBIX peakuui. [pousseae-
HWEe pacTBOPMMOCTU. Peakumn HenTpanusaumm
n rmgponusa. CTeneHb U KOHCTaHTa rmgponuaa.
dakTopbl, BNUAKLME  HA TMOPONUTUYECKOE
paBHOBECKE.

AYMK "Xummng"
https://edu.vsu.ru/cours
e/view.php?id=11230

1.6

Teopus XMMu4eckon ceasmn

Passutue npeacraBneHnii 0 XUMNYECKOWN CBSA3MN.
OcCHOBHble XapakTepuUCTUKU CBA3U  (dHeprus,
ONWHa, HarnpaBneHHoCTb). KoBaneHTHas CBA3b.
MeTon BaneHTHbIX cBa3en. CBowcTBa KoBa-
NeHTHOW cBsA3n. [uMbpuamsauns opbutanen.
KpaTHble cBs3n. [JOHOPHO-aKUenTOPHbIN Mexa-
HM3M oOpas3oBaHusi KOBaneHTHoOW cBsA3n. Mak-
cvMarnbHasi BaneHTHOCTb (KOBarleHTHOCTb) are-
MEHTOB. [loHATME O MeTo4Ee MOMEKYNSAPHbIX Op-
ouTtanen.

MoHHasa cBA3b Kak 0gHa M3 COCTaBNAOLWMX pe-
anbHOW XMMUYECKoW cBA3n, ee ceolcTtea. Cre-
NeHb OKUCIIEHUSI SNTIEMEHTOB.

MeTannunyeckas cBs3b u ee npupoga. CeoncTea
MeTanmnmnmyeckom CBSA3N.

BogopoaHasa cBA3b. BrnusiHue mexmonekynsp-
HOW 1 BHYTPUMONEKYNAPHOW BOAOPOAHOW CBA3U
Ha CBOWCTBA BELLECTB.

MexmonekynapHoe B3aumogencteue. Cunbl
BaH-gep-Baanbca. OpueHTaumoHHoe, UHOYKLUM-
OHHOE M ANCNEPCUOHHOE B3anModencTBueE.

IAYMK "Xumug"
https://edu.vsu.ru/cours
e/view.php?id=11230

1.7

KomnneKkcHble coeanHeHns

COG.EI,VIHeHI/Iﬂ nepBoro WM BbICWero nopagka.

AYMK "Xummng"
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KomnnekcHble coedMHEeHUst U [OBOWMHblE COJN.
CTpyKTypa KOMMMEKCHbIX coeanHeHun. Homen-
Knatypa u knaccudukauusa KOMMMEKCHbIX CO-
eavHeHnn. YcTom4mBoCTb KommnekcoB. KoH-
CTaHTa HECTOMKOCTH.

Xummyeckas CBsidab B KOMIMIEKCHbIX COeANHEHU-
sx (no MBC).

https://edu.vsu.ru/cours
e/view.php?id=11230

3. JlabopamopHbie pabombi

3.1

Xnmmyeckas KMHeTuka

CKOpPOCTb XMMUYECKOW peakumn. 3aBMCUMOCTb
CKOPOCTW OT KOHLIEHTpaL W, TeMnepaTypbl 1
MroLaam CoNpuKOCHOBEHNS pearmpyoLmx Be-
LLLECTB.

3.2

Xnmmyeckoe paBHoBecHe

BnvsiHne KOHUEeHTpauumn un TemnepaTtypbl Ha
cMelleHne XMMn4ecKkoro paBHoBecusa

3.3

O6Lwre 3aKOHOMEPHOCTH
NPOTEKaHUST XUMUYECKNX
peakuumn

Tennosble adpdekTbl XMMUYecknx peakummn. 3a-
kKoH [ecca. OHTanbnusa. TepmoguHamMunyeckun
KpUTEpUI HanpasfeHHOCTU XMMMUYECKOro MNpo-
uecca.

3.4

PacTtsopebl

Cnocobbl BbipaXkeHWs1 KOHLEHTpaLumn pacTBopoB
(maccoBas fons, MonspHasi 4ons, MONSPHOCTb,
MONSANbHOCTL). [MpuUrotoBneHve pacTBopoB 3a-
OaHHOW KOHUeHTpaumn. WMoHHble paBHOBecwUs,
pH cpenbl. Tmoponua conen. OKUCNUTENBHO-
BOCCTaHOBUTENbHbIE peakuun. PacTtBopumocTb,
dakTophbl, BAUSAIOLWNE HA BENWYUHY pacTBOpPU-
MocTu. KNCNoTHO-OCHOBHbIE CBOWCTBA BELLECTB.
KucnoTbl, OCHOBaHMA U COMM C TOYKU 3PEHUsI
TEOPUU IMNEKTPONUTUYECKON auccoumaumm. Am-
donuTbl. JnekTponuTuyeckaa  amccoumanms
Boabl. VloHHOe npousBegeHne Bogpbl. KoHueH-
Tpauums BOOOPOLHbIX MOHOB M BOAOPOAHBINA MO-
kasaTenb. OOMeHHbIe peaKkuMn Mexagy UoHamm.
MponsseneHve pacTBOPUMOCTMU. Peakuun
HeWTpanusaumu n rmgponnsa.

3.5

OKkncnuTenbHO - BOCCTaHO-
BUTEJIbHbIE peaKuunu.

OneKTpoHHas Teopust OKUCIEHNSA — BOCCTaHOB-
neHus. Metopn anekTpoHHoro 6anaHca u MeTog
nonypeakuum.

3.6

Xapaktepuctmka  arieMeH-
TOB U UX COeaUHEHUNN

Meprogunyecknin 3akoH Kak OCHOBa XMMUYECKOWN
cuctemaTuki. MeTtannbl u HemeTannsl B Nepuo-
andeckon cucteme. dusnyeckne n Xmmmyeckue
CBOWCTBa NpoCTbIX BellecTB. ObLwue npuHUMnbI
nony4YyeHns NpocTbix BelecTs ObLWme cBoncTBa
HeMeTanoB U MeTanos.

XapakTepucTtumka 3f1IeMEHTOB N NX COEQUHEHUH,
ManoreHbl. XanbkoreHbl. Kucnopog: okcnapl n
rmgpokecuapl. Cepa: cynsduapl, cynbdarhbl.
A30T. AMMUak, conn ammoHus. Hutpatbl. ®oc-
dop, docdarthl. Yrnepoa, kapboHaTtbl. Cunuka-
Tbl. OpTO- N MeTacunukaTbl. [pocTblie MeTansnbl.
Hatpuin n kanuin, MarHnin n Kanbuuin, nx coeam-
HeHns. AnoMuHui. NepexogHele metannsl. Tu-
TaH, XpoM, Bonbcpam, MapraHeLl, eneso u nx
coeanHenus. Megb. Cepebpo 1 30m0T0.

13.2. Tembl (pa3genbl) AUCUUNIIUHBI U BUAbI 3aHATUN

Ne
n/n

HanmeHoBaHue TeMbl
(pasgena) gucumnmvHel

Buabl 3aHATUN (KONMYECTBO YacoB)

Nekuvm | Mpaktu- | NaBopa-  Camoctostens-|  Bcero



https://edu.vsu.ru/course/view.php?id=11230
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yeckne TOpHbIE Haga paboTa
XnMua B cMCTEME eCTECTBEHHbIX
HayK. OCHOBHbIEe NOHATUA. DyH-
1 OaMeHTanbHble 3aKoHbl 1 Teopun 2 - - 2
xummn. CTexmoMmeTpuyeckme 3a-
KOHbI XMMUW.
CtpoeHue atoma. lNepuogunye-
CKWU 3aKOH 1 Nnepuogundeckas
2 4 2 6
cuctema anemenToB .M. MeH-
Jeneesa
3 Teopus XMMUYECKON CBA3MN 4 6 10
4 OOLme 3aKOHOMEPHOCTU npote- 12 10 24
KaHNSA XUMUYECKNX pPeaKLMN.
5 PacTtBopbl 4 15 10 29
6 OKUCnUTENbHO - BOCCTAHOBU- 6 6
TemnbHble peakunn. SNeKkTponma.
7 KomnnekcHble coeguHeHuns 2 6 2 10
8 XapaKTepszMKa 3MIEMEHTOB U NX 15 42 57
CcoegnHeHnn
UTtoro 18 54 72 144

14. MeToanyeckue ykasaH1Ma Ans ody4aroWwmxca Nno 0CBOEHUIO AUCLUMNIIUHDI
OpraHnszaums nsy4eHnst QUCUMNIIMHbI Npegnonaraet:

* poBedeHne nexkuunm
e MpoBedeHne NabopaTopHbIX 3aHATUN
e BHeayauTOpHasi caMocTosiTeNnbHas paboTa CTyaeHToB

OpFaHlllSaLI,VIOHHaFI CTPYKTYpa NEKUMOHHOIo 3aHATUA:

1. dopmynupoBka TeMbIl, MOCTAHOBKA NpobreMHOro Bonpoca

2. PasbsAcHeHVe TeopeTnyeCKNX 1 NpakTUYeCcKnx BONPOCOB AN peLleHnst NoCTaBneHHON
npo6riemsbl

KoHKpeTHbIe NpMMepbl peLleHns NoCTaBNeHHbIX BONPOCOB

BbiBoabl

dopmynnpoBka 3agaHus Ons CaMOCTOATENbHOM paboThl

arw

OpraHunsaumoHHasa CTpyKTypa nabopaTopHOro 3aHATUS.

dopmynupoBka Lenu 3aHATUs

O6cyxaeHune TeopeTU4ecKnx OCHOB TEMbI, ONPOC CTYAEHTOB
BbinonHeHue paboTbl

lNpoBepka BbINOSTHEHHbIX 3a4aHUN

BbiBOAbI

Sl S

TeKyLUMIN KOHTPONb NPOBOAUTCS MyTEM YCTHOrO Ornpoca CTyAeHTOB, 06CyXaeHWs MaTepu-

ana gns caMocTosTenbHOW paboTbl, BbINOSHEHUS KOHTPOSbHbIX paboT.

N3y4YeHne OCHOBHbIX U OOMNOSHUTEMNbHbLIX MNTEPATYPHbIX NCTOYHUKOB;
paboTa ¢ KOHCMeKTaMun NeKLNIA;

BbINOSIHEHME 3a4aHNIN TeKyLLen aTTecTauuuy;

TEKYLLMA KOHTPOSb YCNEBAEMOCTH




15. MNepeyeHb OCHOBHOW M AOMNONHUTENBLHOW NUTepaTypbl, PECYPCOB MHTEPHET,
Heo6Xxo0ANMbIX ANSA OCBOEHUA AUCLMUNIUHDI

a) OCHOBHag nuteparypa:

Ne n/n UcTouHuk
NoHuyapos E.IM. KpaTkuin Kypc TeopeTnyeckon HeopraHmyeckon xumum / E.I". ToHYa-
1 poB, B.HO. KoHgpawwvH, A.M. Xosue, O.l1. AdurHoreHoB: yyebHOe nocobue. —

ClM6.: spaTenbctBo «JlaHb», 2017. — 464 c.

NoHuyapos E.IM. TeopeTnyeckme oCHOBbI HeopraHuveckon xumum / E.IN. FoH4apos,
2 KO.IM. AcmHoreHos, B.1O. KoHagpalumH, A.M. XoBuB. — BopoHex : 3gaTtensckui
aom BI'Y, 2014. — 589 c.

NoHuyapos E.IM. O6was xumus / E.I". Tonvapos, HO.I1. AduHoreHos, A.M. XoBuB. —
BopoHex : N3g-Bo BopoHex. roc. yH-Ta, 2010. — 401 c.

6) gononHuTenbHasa nuTeparypa:
Ne

nin UCcTOYHMK
3 KoposuH H.B. O6was xumuna / H.B. KoposuH. - M. : Bbicw. wk., 2005.- 557 c.
4 Cokonosckas E.M. Obwasa xumusa / E.M. Cokonosckas, J1.C.I'ysen. — M. : N3g-Bo
MIY, 1989. — 640 c.
5 MpynHByg H. Xumust anemeHToB: B 2 1. T.1/ H. pnHByA, A. OpHLWO; - 3-e n3g. — M.:
BuHowm, JlabopaTtopusi 3HaHun, 2015. — 607 c.
6 MpynHByg H. Xumus anemedToB: B 2 1. T.2/ H. puHBya, A. OpHLWO; - 3-e nsg. — M.:

BuHowm, JTabopaTopus 3HaHui, 2015. — 670 c.

B) 6a3bl AaHHbIX, UHOPMALIMOHHO-CNPaBOYHbIE N MOUCKOBbIE CUCTEMbI:
Ne

MNcTOYHMK
n/n
7 www.lib.vsu.ru
8 www.plib.ru/library/
9 http://himlib.ru/index.php?book

16. MNMepeyeHb y4yebHO-MeTOAMYECKOrO obecnevyeHUss AnNs cCaMoOCTOoATeNbHOW pabo-
Thbi (

Ne McTouHnk
n/n
1 CewmeHoBa I'.B., Cywkosa T.I1., TBepgoxnebosa J1.4., JloradeBa A.A., KocskoB A.B. Xumus. Y.

1. Y4yebHo-MeTOogn4eckoe nocobue. BopoHex : M3gaTenbckuii gom BI'Y, 2015. - 50 c.
CewmeHoBa I'.B., Cywkosa T.I1., TBepgoxnebosa J1.4., JlorayeBa A.A., Kocskos A.B. Xumus. Y.
2 2. HeopraHuyeckas xumus. / Y4ebHo-meToguyeckoe nocobue. BopoHex : N3gatenbckuin gom
By, 2015.—- 22 c.

Camodanoa T.B. JlabopaTtopHbIi npakTukym no obuwien xumum / coct. T.B. Camodanosa,
B.H. CemeHos, I'.B. CemeHoBa — BopoHex :3gaTtenbckui gom BIY, 2015

17. UHchbopMaLMOHHbIEe TEXHONOMMU, UCNOSIb3yeMble AN peanu3auum y4yeoHoun
AUNCLUUNIINHBI, BKITIOYasa nporpamMmmHoe obecnevyeHme u nHpopmaLMoOHHO-
cnpaBoOYHble CUCTEMBI (MPU HeOBXoANMOCTH)

B cnyyae HeobxoanmMoCTK nepexoaa Ha ANCTAHUNOHHBIM peXnm obyyeHnsa ans
CO3aHuNS ANEKTPOHHbIX KYPCOB, YTEHUS NEKLMIA OH-NIanH U NpoBeaeHust nabopaTopHO-
NPaKTUYECKNX 3aHATUI UCNONb3yeTca MHOopMaLnoHHbIe pecypcbl Obpa3oBaTenbHOro


http://www.lib.vsu.ru/
http://www.plib.ru/library/
http://himlib.ru/index.php?book

noptana "3nekTpoHHbIn yHuBepcuteT BIY (https:\\edu.vsu.ru), 6asmpytoieroca Ha cu-
cTemMe AncTaHUMoHHoro obyyeHnst Moodle, pa3sepHyTon B yHMBEpPCUTETE

18. MaTepnanbHoO-TeXHU4YeCcKkoe obecneyeHme AUCLUNIIUHDI:
MynbTuMeaunHaa TeXHUKA.
CranpapTtHoe obopynoBaHue nabopaTopui nNpakTMkyma rno obLien n HeopraHn4eckom
XMMun — nabopaTtopHble CTOSbl, BbITSXKHbIE CUCTEMbI, 3NEKTPOHHbIE BECHI, CyLUUIIb-
Hble LWKabl, KOMNbLIOTEPLI, TabopaTopHasa nocyaa, XMMU4eckne peakTuebl U T. .

B Tom uucne:

BaHsa 4-x mecTHasa BogsHas

Auctnnnartop
Buanctnnnarop

Becbl nabopaTopHble JIB-120A

Becbl «Ohaus»
MarHutHaga meLuanka

KpnoTtepmocTtaT XUOKOCTHON
Meyb TpybuaTasn 1-1.4-40

PH-MB meTp

CnekTtpocoTtomeTp CP-2000-02

doTtomeTp KOK-5M

KOMI'IbI-OTepHaFI namepuTesibHaa cuctemMa L-micro ¢ gaTymkamum pH, TeMmnepartypbl,

OMNMTUYECKOWN NINMOTHOCTM.

19. OueHou4HbIe cpeacTBa ANA NpoBeAeHUA TEKYLEeNn U MPOMEXYTOYHOM aTTecTa-
umn

MopsiAoK OLIEHKM OCBOEHUsi oby4varolmmMmumcst ydebHoro Matepuana onpegensieTcs
CoAEepXXaHNeM crieqyrLmnx pasaenos AUCLMNIUHbI

HanmeHoBaHue pa3ge-

WugukaTop(bl)

Ne KomneTeH-
n/n na gucuunnuHel (Mogy- L) DOCTUXEHUN OueHouHble cpeacTBa
ns) KOoMneTeHuuu
OcCHOBHbIE NOHATUSA U OriK-1
3akoHbl xumnm CoBpe- CnocobeH npu-
MeHHasi XuMnyeckasi MEHSITb 3HaHus
aToMMCTUKa HOAMEH-
ByHA OrK 1,2
TanbHbIX  pas-
MpumeHsieT 6a-
JenoB Hayk o
3eMe azo- | 30BbIE  3HAHNA
’ €CTECTBEHHO-
Bble 3HaHUS Komnnektsel KUM aons Tekywimx u
1. Hay4HoOro uukna .
€CTEeCTBEHHO- NPOMEXYTOYUHbIX aTTecTauun
npu  peLueHnn
Hay4yHOro 1 ma- CTAHAADTHbIX
TemMaTU4ecKoro Aap
npodeccuo-
HAKrioB npv HanbHbIX 3a0a4
peLIeHnn CTaH- AaH.
OapTHBIX  MNpo-
dreccuoHarnb-
HbIX 3a4ay;
XuMunyeckasa KMHeTuKa OMK-1 OorkK1,2 Komnnektsl KUM ans Tekywimx u
NPOMEXYTOYHbIX aTTeCTauun
XvmMmunyeckasa Tepmoan-
OornK1,2 Komnnektsl KUM gns TekyLwux m
2 HamMuKa 1 XxMmMmyeckoe OrikK-1 A yLnx
NPOMEXYTOUYHbIX aTTecTauun
paBHOBeCUE
PacTBopbl OMK-1 OrK 1,2 Komnnektel KUM ons Tekywmx u
NPOMEXYTOYHbIX aTTeCTaLMn
4 OKkucnuTensHo- OrlK-1 OrlK 1,2 Komnnektbel KUM gnsa Tekywmx m




HaumeHoBaHue pasge- NuaukaTtop(bl)
Ne KomneTteH-
n/n na gucuunnuHel (Moay- () JOCTUXEHUS OueHouHble cpeacTea
ns) KoMneTeHumu
BOCCTaHOBUTEIbHbIE NPOMEXYTOUHbIX aTTecTaumn
peakuuu. dnekTponus
5 CtpoeHue atoma. lNe- OMK-1 OrikK 1,2 Komnnektel KUM gns Tekywimx n
pUoanYecKnii 3aKoH NPOMEXYTOYHbIX aTTecTaumn
6 Teopus xummyeckomn OMK-1 OrkK 1,2 Komnnektel KUM gns Tekywimx n
CBSA3U NPOMEXYTOYHbIX aTTecTaumn
7 KomnnekcHble coeau- OMK-1 OorkK 1,2 Komnnektel KUM ans Tekywmx mn
HEeHUs NPOMEXYTOYHbIX aTTecTauun
lMpomexyToyHas aTTecTaums
MepeyeHb BoNpocoB
dopma KOHTpoOns — 3K3ameH

20. TunoBble OLEHOYHbIE CPeACcTBa U MeToAMYeCKMe MaTepuanbl, onpeaensiolme
npoueaypbl OLeHMBaHUA

20.1. TeKywWwMn KOHTPONb yCreBaeMoOCTH

1. Tekywas aTTectaums
MpymepHbIN NepeveHb BOMPOCOB 4SS TeKyLlen atTectauumm

CKoJIbKO aTOMOB cofiepkutcst B 51 r ammuaka NH3?
[Monb3ysach AaHHBIMU 00 SHTAJBINK 00PA30BaHMs, IPUBEACHHBIMU HIKE, BBIYUACIUTH TEILUIOBOH 3 dekT pe-
akrun: Fe;Os (TB) + 3 Mg (tB) — 2 Fe (1B) + 3 MgO (1B)

AH® (Fe;03) = -821,4 x[x/moms AH° (MgO) = -601,8 xJlx/Moib

10.

11.

12.

13.

14,
15.

Ipenckaxnre, Kak U3MEHUTCS SHTPOITHS TIPH MIPOTCKAHUN PEaKIUH:

CO(g) + Clx(g) <« COCI2(g)
Kak m3MeHUTCS CKOPOCTh XUMUYECKOH Peaklny MPH YBEIIMICHNHN TeMuepatypsl Ha 30 °, ecun y= 27
Kak m3meHuTcs ckopocth razodasHoit peakuu A + 2B <> C npu yBennieHnn KOHIIEHTpanuu B B cucteme B
2 paza?
B cucreme ycranoBuioch paBHoBecue Nz + 3 Hy <> 2 NH;  ( AH = - 88 k/Ixk). Kak Hafo u3MEHUTH KOH-
LEHTPAIHIO, IaBJICHHUE U TEMIIEPATypPy, YTOOBI CMECTHTh PAaBHOBECHE B CTOPOHY 00pa30BaHHs aMMHaKa?
Kakas atomnas opbutans onpeaensercs Habopom kBaHToBbIX uncen N = 3; 1 =0; m =0? Kak pasnuuuth
JIBa JIEKTPOHA, KOTOPBIE MOTYT 3aHUMaTh 3Ty OpOUTAIB?
HanuimTe 3/1eKTpOHHbIE (hOPMyJIbl ATOMA UHIUS U HOHA Se?.

o kakoro obbrema Hajo0 pa3baButh 25 mi 15 % pactBopa xnopuaa mexu (I1) (moTHOCTH pactBopa p = 1,2
/MJ1), 4TOOBI TIOJIyYUTh PACTBOP MOJISIPHOCTBIO 0,5 Monb/n ?

Haiitu konnenTpanuio nono OH™ B pactBope ¢ pH =3.

Haiineno, uro pactBop, copepxamuii 3 MoJis caxapa (HEdJIEKTPOIUT) B 1 JI  MMEeT TaKkoe K& OCMOTHYECKOe
nasnenue, 4to u pactBop KNOs, koHIIEHTpanus KOToporo paBHa 1,8 Monb/i1. BeraucinTs creneHs 31eKTpo-
sutuueckoit nquccorpanun (ol | KNOs.

[TpousBesicHHe PacTBOPUMOCTH Hoauia ceuHua npu 20°C pasHo 8-10°. BBIYMCINTL KOHIEHTPALMIO
HachIeHHOro pactBopa Pbl;
MoXeT JIi BaJICHTHOCTh OBITh OOJIBINIE YHCIIA «XOJOCTHIX)» 3JIEKTPOHOB AJIEMEHTA, yYacTBYIOIIEro B 00pa3o-
BaHUH CBA3H?
Mosxker s mosiekyna CO ObITh J0HOpOM? OOBSICHUTE C TOUKH 3PEHUS METO]Ia BAJICHTHBIX CBS3EH.
CoCTaBUTh MOJICKYJISIPHBIC M MOHHBIC YPaBHEHHs peakiuil Tuaponmsa coneit, ykazate pH: ZnSO. KCI;

NazSiog.

TpeboBaHUA K BbINOMIHEHUIO 3a4aHUN (UMK WKalnbl U KPUTEPUM OLLeHUBaHUS)

OueHka pe3ynbtaToB 00y4eHMs Ha TEKyLLEn aTTecTauum NpoMcxXoauT no cnegyroLwwmnm nokasaTensam:
1. BnageHue cogepxxaHveM y4ebHOro matepuana n NnoHATUMAHBIM annapaToM AUCUUMITUHBL «KXUMUSI».
2. YMeHue cBsi3biBaTb TeopeTnyeckme 3HaHna ¢ NnpakTn4eCKkMmMm HaBblkaMu.

3. YmeHune yCTaHaBMBaTb MeEXONCUUNTTMHAPHbIE CBA3N.

20.2. NMpomMmexyToyHaa aTrecTauus




I'Ipome>KyT0l-|Ha;| arTecrtaunda no gncumniimHe ocywlecTBrndeTcqa C nomMmowbio crieyrowmx
OLUEHO4YHbIX CpeacTB:

w N

0.
1.

PP OoNo U A

12.
13.
14.
15.
16.

17.
18.

19.
20.
21.
22.
23.
24,
25.
26.

217.
28.

29.
30.
31.

32.
33.
34.
35.
36.
37.
38.
39.
40.

MepeyeHb BONPOCOB K 3K3aMeHY:

@dyHnaMeHTaJIbHbIE 3aKOHBl M TEOPUM XHMMHHU: 3aKOH COXPAHEHHUS MAacChl U DHEPrUH; aTOMHO-
MOJIEKYJISIPHAS TEOPUS]; TEPUOJUICCKUI 3aKOH; TEOPUSI XHMHUUECKOTO CTPOCHHUS.

ATOMHO-MoOJeKysipHas Teopust JlIomoHOCOBa. XUMHUUECKUH 37IEMEHT U IPOCTOE BEIIECTBO.
CrexnoMeTpudecKkre 3aKoHbl XuMuK. OTpaHMYEHHBIH XapakTep W IPaHUIBI IPUMEHIMOCTH CTEXHOMET-
pHUYECKNX 3aKOHOB.

OtHocHTeNbHas IIKala aTOMHBIX U MOJIEKYJIIPHBIX Macc. Moib. MossipHast Macca M MOJISIPHBIN 00BbeM.
CKOpOCTh XUMHUYECKHX PeaKkIuii. 3aKOH ACUCTBYIONTNX Macc. KOHCTaHTa CKOPOCTH.

3aBHCHMOCTH CKOPOCTH OT TeMIepaTypbl. IloHsTHE 00 SHEPTUH aKTHBAIUH.

Karanus.

Xumnueckoe paBHoBecue. KoHcTaHTa paBHOBECHS.

Cwmemenue paBHoBecus. [Ipunnun Jle Hlatense.

TemnoBble 3 PeKThl XUMHYECKUX peakiuid. DHTanbnus. 3akoH ['ecca.

Outponus. CBoboanas sHeprus ['160ca. TepmoanHaMUUeCKHi KPUTEPUI HAIIPaBICHHOCTH XUMUYECKO-
To npoliecca.

PacTBopenne kak (HhU3MKO-XUMHIECKUH Iporiecc. XUMHIECKasi TCOPHs pacTBOPOB MeHieneesa.
KonuenTparus pactBopoB. PacTBOPHUMOCTb, HACHIIIICHHBIE U HEHACHIIIIEHHBIE PACTBOPHI.

OO0uiue cBoiicTBa pacTBOpoB. M ieanbpHbie pacTBOPHI.

DNEKTPOINUTHI M HEJIEKTPOIUTHL. TeopHs 3JEKTPOIUTHIECKO ANCCOIUAIINN.

CreneHb BHeKTpOJ'II/ITI/I‘I€CKOI71 JAUCCOIMAIIH. CubHbIe U cla0bIe SJICKTPOJIUTHI. KoncranTsr Jucconua-
O cladbIX OJICKTPOJIUTOB.

Wonnoe MPpONU3BEACHUE BO/JBbI. KOHHeHTpaHI/IX BOJOPOJHBIX NOHOB U BO}IOpO}IHLIﬁ noka3zatenb. IloasaTue
00 MHANKaTOpax.

KucnoTHO-OCHOBHBIE CBOMCTBA BemecTB. KHCIOTH, OCHOBAaHHUSA M CONH C TOYKH 3PCHUS TCOPHU AJICK-
TPOJIUTHICCKOH JUCCONHAIIH. AMQOIHUTEL

OOMeHHbIe peaknu Mexay noHamu. [IpousBeneHne pacTBOpUMOCTH. Peakin HeHTpanu3amnum.
I'mpponus coneil.

OneKTpOHHAas TEOPUs OKUCIIEHUS - BOCCTAHOBJICHUSI.

DJIEKTPOHHOE CTPOCHHUE aTOMa, JIEKTPOHHbIE (HOPMYIIbI U KBAHTOBBIE STYCHKH.

Ksanrossie uncna. ITpunmun [laynu, npuHIMn HauMeHbIIel sHepruy, npasuwio ['yHaa.
CrpoeHue nepuoandecKoil cucTeMbl MeHzieneeBa B CBSI3U C AIEKTPOHHBIM CTPOSHHEM aTOMOB.
KoBanenTHas cBsf3p. MeTox BaJeHTHBIX cBA3el. CBOMCTBA KOBAJICHTHOMN CBSI3M.

[TonstTue o rubpuauzanuu csizei. Kpatusie cBsi3u. [lonspusanus KOBaJeHTHOHN CBSA3H. DIIEKTPOOTPHIIA-
TEIHHOCTb.

HonHas cBsI3b KaK OJjHA U3 COCTABIIOIIMX PEAbHON XUMHUUYECKON CBsI3U. MeTamindeckas CBsI3b.
Ban-nep-BaanbscoBckas cBsi3b. BogoponHas cBs3b. XUMUYECKas CBSA3b B TBEPJbIX HEOPTaHUYECKUX BE-
1IeCTBAaXx.

Ilepnoauueckuii 3aKOH Kak OCHOBA XUMUYECKOM cucTeMaTuku. I'pynmosas u Tunosas aHanorusi. bonsb-
1IME U MaJIble IEPUOJIBIL.

KomMtekcHrie COCIMHCHMUA . BHyTpCHHHH W BHCUIHAA c<1)epa KOMILJICKCA. KOMHJ’ICKCOO6pa3OBaTeJ'IB. JIn-
TaH/JBbI. KOOp,HI/IHaIII/IOHHOC YHCJIO.

MerTamtsl B MEPUOINIECKON CHcTeMe. DNEeKTPOXUMUYECKHN psa HampspkeHui. OOmrme cBOHCTBa Me-
TaJIJIOB.

OcHOBHBIE KJ1acChl HEOPTaHUYECKUX BEUIECTB, T'€HETUYECKas CBSA3b MEXKIY HUMHU.
Bonopoa. [Tonoxenue B nepuoandeckoit cucteme. duznueckne 1 XUMUYECKUE CBOWCTBA.
Bona. OcobeHHoCTH ee GU3HYECKUX U XUMHUECKHX CBOMCTB.

OOmrast XapaKTepUCTHKA T'aJIOTCHOB

XinopoBonopoa. CoisiHast KUCIIOTA.

OO0m1as xapakTepucTHKa XaabKoreHoB. Cepa, ee PU3NIECKUe 1 XUMHUIECKHIE CBOMCTBRA.
CepoBogopoa. OKCHabI Cephl.

CepHas KUCIIOTa, €€ CTPOEHHE U CBOMCTBA.

Kucnopon, ero ¢pusndgeckne 1 XUMHIECKIE CBOWCTBA.



41. O6uas XapakTepUCTHKA SIEMEHTOB 5 TPpyIIEL. A30T 1 (ocdop Kak IPOCTHIE BENIECTBA.

4?2. Avmnax, ero cTpoeHHe U cBoiicTBa. CHHTE3 aMMHaKa.
43. A3zoTHas KHCJIOTa H OKCHJIBI a30Ta.
44, docdop. Oxcumpt hochopa. PochopHas KHCIOTA.

45. O6mas xapaktepuctuka 4 rpynmsl. KpeMuuii, ero Gusnueckue 1 XUMHIECKHE CBOMCTBA.

46. Yraepos, ero Gpusndeckue 1 XMMHIECKHE CBOHCTBA. XapakKTepUCTHIECKUE COEIMHEHHUS yTIIepoIa.

CooTHoLleHMe nokasaTenen, KpUTEPUEB U LUKarbl OLeHMBaHWUS pe3ynbTaTtoB 0byyeHus.
[na oueHuBaHMs pe3ynbTaToB OOy4YeHUs Ha 3k3ameHe ucnonb3yeTcs 4-6annbHas wana:
«OTIIMYHOY, «XOPOLLO», «YAOBETBOPUTENBHO», «HEYAOBNETBOPUTENBHOY.
CooTHoLleHMe nokasaTenen, KpUTEePUEB U LUKarbl OLeHMBaHNS pe3ynbTaTtoB 06y4eHus.

YpoBeHb
Kputepun oueHnBaHUA KOMMNETEHLMIA ccpopmumpo- LLikana oue-
BaHHOCTU HOK
KoMneTeH-
71
BcecTopoHHue 1 rmyGokMe 3HaHWs yuebHoro matepuana, | |1OBbILEH- OTnm4Ho
npeayCcMOTPEHHOrO MPOrpamMMOoii; NonHble, 060cHOBaHHbIe oT- | HbIM YPOBEHb
BETbl Ha BCe Bonpocbl. OTBET COOTBETCTBYET B MOSHON Mepe
BCEM NepeynNCieHHbIM KOMNETEHLMSM.
MonHoe 3HaHWe y4ebHOro MaTtepwuana, nNpPeayCMOTPEHHOro basoBbil Xopoulo
nporpaMmmMmon; oTBeT OOOCHOBaH, apryMeHTMpOBaH, HO Aony- YpOBEHb
LeHbl OWMBKN M HETOYHOCTW, KOTOpble WCNpaBfeHbl nocre
3amedaHui npenogasaTtensd. OTBET COOTBETCTBYET HE MOJSIHO-
MY OCBOEHMI0 KOMMETEHLNN.
3HaHne OCHOBHOro y4ebHOro maTepuana, npegycMoTpeHHoro | [loporoBbin YposneTso-
nporpammMon; OTBET HeNOsHbIn, 6e3 06ocHOBaHM, 0OBbSACHE- YPOBEHb pUTENbHO
HWUIA, C OLIMBKaMK, KOTOPbIE YCTPaHAKTCSA NO AOMNONHUTENBHbIM
Bonpocam npenogasatens. OTBeT nokasbiBaeT HeAoCTaTou-
HOe BriafeHne KOMNeTeHUNSMU.
3HaHMA HecucTemaTuyeckne, OTPbIBOYHbIE, B OTBETaAxX AOMy- - Heynosne-
LLeHbl rpybble, NpUHUMNManbHble OLWKOKK, KOTOpble He ycTpa- TBOPUTENbHO
HAKOTCS nocre HaBoasAWMX BonpocoB npenogasaTens. OTkas
oT oTBeTa. KoMneTeHLmMn He OCBOEHBI.




