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PABOYASA NPOrPAMMA YYEEHOW OUCLUUNIIVH

B1.0.08 Xumus
1. Wudp v HammeHoBaHMe HanpaBneHus noarotoBku/cneynanbHocTn: 050301
"eonorus

2. Mpodunb noarotoBku/cneumnanusaumsa: Ikonorndyeckad 6esonacHoOCTb Heapo-
Nnonb30BaHUA

3. KBanudumkaumsa (creneHb) BbINyCKHUKA: Oakanasp
4. ®opma obyueHUsA: oyHas

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

6. CocTtaBuTenb nporpammbl: CemeHoBa [anuHa BnagmmupoBHa , npodeccop ka-
denpbl 06LLEN N HEOPraHMYECKON XUMUUK, OOKTOP XMMUYECKMX HayK, npodeccop

7. PekomeHpgoBaHa: HMC xumuyeckoro cpakynbteta npotokon ot 19.04.2022 Ne 3.

8. YuebGHbIN roa: 2022/23 CemecTtp(bl): 1

9. Llenn 1 3apaym y4e6HON ANCLUMUNNUHDI:



Llenb AMcumMnimHebl:
PaccmoTpeHre OCHOB COBpPEMEHHbIX NMPeACcTaBneHniA O CTPOEHMUN BeLLEeCTBa, U3y4yeHue
Ba)XHEMLUMX 3aKOHOB U TEOPUIA HEOPraHNYECKOM XUMUM, KONMYECTBEHHbIX XapaKTepUCTUK
SIBNEHUA M MPOLECCOB, YCIOBUA OCYLLECTBIIEHUS XUMUYECKUX peakuui, BO3MOXHOCTU
ynpasreHus rnybuHon ux npotekaHus. ®opMupoBaHMe Hay4YHOro MbILLIEHMS!, HABbIKOB
NPaKTUYECKOro NCMOSb30BaHNS TEOPETUYECKUX 3HAHWUIA NS peLleHnst KOHKPETHbLIX XUMU-
YecKkux 3agau.
3agayn ANCUMNInHbL:
3an0XnTb OCHOBbI NPOGECCUOHANBHOW NOATOTOBKN MO XMMWU, OCYLLECTBUTL Nepexon oT
KayeCTBEHHOro onucaTeNnlbHOro noaxoda M3ydeHus npeameTta K KONMYecTBEHHbIM Npea-
CTaBMEHNsIM B XUMWUW; - PacCMOTPETb OCHOBHbIE 3aKOHbl M MpPeAcTaBfeHUst XUMUM; -
OCBOMTb TEOPUIO M HayYUTbCSl NMPUMEHNATb Ha MPaKTUKE yYeHWe O BeLlecTBe U XMMUu4e-
CKUX MmpoLeccax; - U3y4YnMTb OCHOBHbIE CBOMCTBA XMMUYECKUX INIEMEHTOB M BaXKHEMLLMX
HEeopraHN4YecKknx CoeaUHEHWIA.

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

o0s3aTeabHas 94acTh. AucumnnuHa nsyyaetcsa B 1 cemecTtpe 1 Kypca, npeaLecTBYLLNX
ANCUMNNWH He uMeeT n 6asupyeTcs Ha 3HaHWAX MO XMMuM B obbeme heaepanbHOro
KOMMOHEHTa rocyapCTBEHHOro CTaHgapTa OCHOBHOro obuero obpasoBaHus.

[MonyyeHHble 3HAHWA CTYOEHTbl AOSMKHbI YMETb UCMOoSb30BaTh NpU nocneayrLwem
N3yYeHUn ONCLMNITMH: n3ndeckass XMMus, opraHmyeckas XumMums

11. MnaHupyemble pe3ynbTaTbl 0O0y4YeHUA No AucuMnnuHe/MoAaynko (3HaHUA, yMe-
HUS, HaBbIKN), COOTHECEHHbIE C NNIaHUPYEMbIMU pe3yfibTaTaMn OCBOeHUA obpaso-
BaTerbHOM NporpamMmbl (KOMNeTeHUMAMU) U UHANKATOPAMMU UX AOCTUKEHUS:

Kog HassaHue komne- | Koga(bl) UHamnkaTtop(bl) MnaHnpyemble pesynbTaTtbl 00yyYeHus
TeHUun
OlNK 1 | CnocobeH npu- OrMNK 1.2 | NpumeHsieT 6a30- | 3HaTb: Posb XUMUM B €CTECTBO3HAHUU, €€ CBA3b

MEHATb 3HaHMS
¢dyHaameHTanb-
HbIX pa3aenoB
HayK o 3emre,
6a3zoBble 3HaHWS
€CTEeCTBEHHO-
Hay4HOro 1 Ma-
TEMaTMYeCcKoro
LUMKIIOB Npu
peLleHnn CTaH-
[AApPTHbIX Npo-
eccrmoHanbHbIX
3ajad

Bble 3HaHMA ecTe-
CTBEHHO-Hay4HOro
UuKna npu peue-

HUW CTaHAAPTHbIX
npogeccmoHarsb-

HbIX 3adau

C OpYrMMW ecTeCTBeHHbIMU Haykamu (Buonoru-
en) u MeguLUMHON, 3HAYEHNE B XXM3HU COBPEMEH-
Horo obulecTBa; BaXHeNLWne XMMUYECKNe MOHS-
TS N OCHOBHbIE YYEHUS: O CTPOEHUN aTOMOB U
MOIEeKyn; NepuoanyYeckoM W3MEHEHUUM CBOWCTB
3NeMEeHTOB; XMMUYECKOM npoLecce (XMMUYEeCKon
TepMOANHaMUKE U XUMNYECKON KUHETUKE)

YMeTb: nnaHupoBaTb M NPOBOAUTb XUMWUYECKUA 3IKC-
nepumMeHT

Bnagetb: metogamu ©e3onacHoro o6paLu,eH|/|;| C
XUMUYECKMMM BelleCTBaMnN C y4eTOM UX (bl/l3|/|-
YECKUX N XMMNYECKNX CBOWCTB

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

CDopma npomex(yTquoﬁ artrectaumm OK3aMeH

13. TpyaoeMKoCTb NO BMAam y4ebHom paboTbl

Bug yyebHon paboTbl

| TpynoemkocTb

Bcero

Mo cemecTpam

Ne cemectpa |

Ne cemectpa |




AyOouTOpPHbIE 3aHATUSA 72 1
nekymm 18 1
B TOM 4YmChe: npakTnyeckme
nabopaTtopHbie 54 1
CamocTosTenbHas paborta 36 1
B TOM YMcne: KypcoBas paboTa (NpoekT) -
dopma NpomMexyTo4HOM aTTecTtaLmm 36 1
(3k3ameH — 4ac.)
WToro: 144 1

13.1. CopepxaHue AUCLUNIUHDI

n/n
HanmeHoBaHue pasgena

A CopepxaHve pasgena agucuuniunHbl

Peannsauna pasge-
na AMCUUnnHbI C
NMOMOLLIbIO OH1aWH-

Kypca, QYMK *

1. Jlekuum

1.1 | Xvmusa B cucteme ecre- Onpegenenve xumunm n ee 3agayn. PyHaameH-
CTBEHHbIX Hayk. OCHOBHblE | TarnbHble  3aKOHbl M TEOpuMM:  aTOMHO-
noHATMsA. dyHaameHTanb- MOJEKYNAPHOE y4YEHMNe, 3aKOH COXpaHEHUSI Mac-
Hbl€ 3aKOHbI 1 TEOPUN XM~ Cbl U 3Heprun, lNMepunognyeckmin 3akoH, Teopus
MU, XUMUNYECKOTrO CTPOEHUS. XMMUYECKUA SMEMEHT.
CrexvomeTtpuyeckue 3ako- | [poctoe BewectBo. CNOXHOE XMMUYECKoe CO-
Hbl XUMUN. eavHeHune. MasoBble 3akoHbl. Yucno Asoragpo.
Monb n monspHas macca. CoBpeMeHHas XvmMmu-
yeckasi aToMmucTuka. ATOM, MOInekyna, Kpu-
ctann. ®asa. MNOCTOAHHbIV U NEePEMEHHbIA XU-
Muyecknii coctaB. CTEXMOMETPUYECKME 3aKOHBbI
xumnn. OrpaHWYeEHHbIN XapakTep W rpaHuubl
NPYMEHUMOCTUN CTEXMOMETPUYECKMX 3aKOHOB.

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

1.2 | CtpoeHune atoma. Nepuo- PasButne npencraBneHUin o CTPOEHMU aToma.
ONYECKUI 3aKOH U nepuo- MnaHeTtapHaa wmopenb Pesepdopaa. Teopus
Andyeckas cuctema ane- Bopa. CoBpemeHHble nNpeAcTaBneHnss o cTpoe-
meHTOB .. MeHaeneesa HuK atoma. KopnyckynsipHO-BOSIHOBas npupoaa
anekTpoHa. [loHATME O KBaHTOBOW MeXaHuKe.
ATOMHble opbuTanu. XapakTepucTuka CoCTos-
HUS 3MEeKTPOHa B aTOMe KBaHTOBbLIMW YMCIaMM.
MHorosnekTpoHHble aTtomsl. [puHUMMBLL N npa-
BUMa 3anorfHeHNs 3NeKTPOHaMM aToOMHbIX opbu-
Tanemu.

CTpoeHne aToMOB W nepuoauyveckas cucrtema
Xumudeckux anemeHTtoB. CTpykTypa nepuoamu-
yeckon cuctembl. OCOBEHHOCTU 3MEKTPOHHOrO
CTPOEHUS 1 pacnonoxeHne B Nepuoamnyeckon
cucteme s -, p -, d -, f — anemenToB. CoBpemMeH-
Hasi POPMyNUPOBKa NEPUOAMNYECKOrO 3aKOHa U
ero cuanyeckni cmbicn. 3HadeHne nepuognye-
CKOTO 3aKOHa.

3aKOHOMEPHOCTN M3MEHEHUS1 aTOMHbIX paguny-
COB, 9HEprn MOHM3aLUN N CPOACTBA K ANEKTPO-
HYy B Nepuogax v rpynnax.

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

1.3 | Obuwme 3akOHOMEPHOCTH CKOpOCTb XMMUYECKMX peakumn n dakTopbl, OT
NPOTEKAHUSA XMMUYECKUX KOTOpbIX OHa 3aBUCUT. 3aKOH [AEeWUCTBYHOLLMUX
peakuun. mMacc. 3aBUCUMOCTb CKOPOCTU OT TemnepaTypbl.
MpaBuno BaHTt-lNodda. YpasHeHne AppeHuyca.
OHeprus aktuBauumn peakuuun. Katanus u karta-
nnsartopsl. Xnmunyeckoe paBHoBecue. KoH-
cTaHTa paBHoBecusi. CmelleHne paBHOBECUS.
MpuHumn Jle-WaTtense. TennosBble addekTbl
XMMUYECKMX peakumin. 3akoH 'ecca. QHTanbnus.

IAYMK "Xumug"
https://edu.vsu.ru/cours
e/view.php?id=11230
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OHTponusa. CBoboagHaa aHeprua [m66ca. Tep-
MOOMHAMMYECKUA KPUTEPUA HanpaBreHHOCTU
XUMMYECKOIo npouecca.

15

PacTBopbl

OnpepgeneHue pacTteopoB. PacTtBopbl xugkue,
TBEpAble, ra3oobpasHble. PacTtBopeHue kak dou-
3MKO-XMMMUYECKMI npouecc. Xummyeckasi Teopums
pactBopoB MeHaeneesa. ConbBaTbl, ruaparsl,
KpuctannorngpaTbl. KoHueHTpaums pacTBOpOB
n cnocobbl eé BblpaxeHusa (MaccoBasi Aons,
obbemHasd [Jonsl, MomnsipHas [ond, MonsipHas
KOHUEHTpauusi, MornsinibHaa  KOHLUEeHTpauus).
PactBopumMocCTb, hakTopbl, BRAvsoWMe Ha Be-
NMYNHY pacTBOPUMOCTU. HacbileHHble, HeHa-
CblLLEHHbIE U NepechILLEeHHbIE PacTBOPbI.
OneKkTponuTbl U HE3NEeKTponuTbl. Teopus anek-
TponuTtudeckon auccoumaumm. CunbHble 1 cna-
Oble anekTponutbl. CteneHb MoHu3aumn. Kow-
CTaHTa Auccoumaumm cnabbiX 3MeKTponuToB.
3akoH passegeHusa OctBanbga. Kncnotbl, oCcHO-
BaHUSA M COMU C TOYKM 3PEHMS TEOPUM SMEKTPO-
nuTudeckon aumccoumaumn. AmMQOTEpPHble MAa-
poKCUAbI.

OnekTponutuyeckas guccouunauma ogbl. VoH-
Hoe npou3BefeHne Boabl. BogopoaHbivi nokasa-
Tenb. [loHaTne 06 nHomkaTopax. MpuHumn gen-
CTBUS HOUKATOPOB.

OBMeHHble peakuMn Mexgy MoHamu. Ycrosus
HeobpaTMOCTM MOHHBIX peakuui. [pousseae-
Hue pacTtBopuMOCTU. Peakumn HenTpanusaumm
n rmgponusa. CTeneHb u KOHCTaHTa rugponusa.
dPakTopbl, BAVAKOLWME  Ha TMAPONUTUYECKOE
paBHOBecCKE.

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

1.6

Teopus XMMU4eCKoN CBA3N

PasButne npeacraBneHnii 0 XMMNYECKOWN CBSA3MN.
OcCHOBHble XapakTepuUCTUKU CBA3U  (dHeprus,
ONWHa, HarnpaBneHHoCTb). KoBaneHTHas CBA3b.
MeTon BaneHTHbIX cBa3en. CBowcTBa KoBa-
NeHTHOW cBsA3n. [uMbpuamsauns opbutanen.
KpaTHble cBA3n. [JOHOPHO-aKUEeNnTOpHbIN Mexa-
HU3mM oOpas3oBaHWsi KOBaNeHTHOW cBA3WM. Mak-
crManbHas BaneHTHOCTb (KOBaneHTHOCTb) arne-
MEHTOB. [loHATME 0 MeTo4e MOMEKYNSAPHbIX Op-
outanen.

MoHHasa cBs3b Kak ogHa U3 COCTaBNAOLWNX pe-
anbHOM XMMMYeckon cBsian, ee colcTBa. Cre-
NeHb OKUCIEHUS 3NTEMEHTOB.

MeTannunyeckas cBs3b u ee npupoga. CeoncTea
MeTanmnmnM4eckon CBSA3N.

BogopoaHasa cBA3b. BnusHue mexmonekynsp-
HOW U BHYTPUMONEKYNAPHOW BOAOPOAHOM CBA3N
Ha CBOWCTBa BELLECTB.

MexmonekynsapHoe B3aumogencTeue. Cunbl
BaH-gep-Baanbca. OpueHTaumoHHoe, UHOYKLUM-
OHHOE M ANCNEPCUOHHOE B3anMogencTBueE.

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

1.7

KomnneKkcHble coeanHeHuns

CoegnHeHns nepBOro M BbICLWIEro nopsigka.
KomnnekcHble coeauHEeHusi U OBOWHbIE COIW.
CTpyKTypa KOMMMEKCHbIX coeanHeHun. Homen-
Knatypa W knaccudukauusa KOMMMEKCHbIX CO-
eanHeHnn. YcToMm4mBoCTb KommekcoB. KoH-
CTaHTa HECTOMKOCTH.

XMmmyeckas CBsiab B KOMIMIEKCHbIX COeANHEHU-
ax (no MBC).

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

3.1 XvmMnyeckas KnHeTuka CKOpOCTb XMMUYECKOWN peakumn. 3aBUCMMOCTb
CKOPOCTU OT KOHUEHTpauun, TemnepaTypbl
nnowaan ConpuKOCHOBEHNS pearnpyroLLnx Be-

LLeCTB.
3.2 XvmMmunyeckoe paBHoBecue BnusHne KoHUeHTpauuMmM u TemnepaTypbl Ha
cMelleHne XMMn4ecKkoro paBHoBecusa
3.3 OObLme 3akOHOMEPHOCTU TennoBble a(pPeKTbl XUMUYECKUX peakuni. 3a-
NPOTEKAHUST XUMUYECKNX KOoH [ecca. QHTanbnus. TepmoaMHaAMUYECKUIA
peakumn KPUTEPUIA HamnpaBneHHOCTU XMMWYECKOTO Mpo-
uecca.
3.4 PacTBopbl Cnoco6bl Bblpa)XeHWs KOHLLEHTpaLuM pacTBOpoB

(maccoBasl gons, MonsipHas Aons, MOJSIPHOCTb,
MOInANbHOCTL). [1puroToBneHMe pacTBOpPOB 3a-
OAHHOW KOHUEeHTpauun. VIoHHble paBHOBECHS,
pH cpegbl. vaponua conen. OKUCNUTENbHO-
BOCCTaAHOBUTENbHbIE peakumn. PacTBopuMOCTb,
aKkTopbl, BAMAIOLINE HA BEMNUYUHY PacTBOPU-
MocTu. KNCNOTHO-OCHOBHLIE CBOMCTBA BELLECTB.
KnucnoTbl, OCHOBaHMA U COMM C TOYKU 3PEHUsI
TEOPUUN SMEKTPONUTUYECKON Auccoumaumn. Am-
donuTbl. AnekTponuTuyeckas  auccoumaums
BoAdbl. VloHHoe npousBegeHne Bogabl. KoHLUeH-
Tpauus BOAOPOAHbIX MOHOB U BOAOPOAHLINA MO-
kasatenb. OBMeHHbIE peakuMn Mexagy NoHaMu.

MponsseneHve pacTBOPUMOCTMU. Peakuun
HenTpanusaumm 1 rmgponusaa.
35 OKncnNUTENBbHO - BOCCTaHO- | ONEKTPOHHAas TEOPUSt OKUCIIEHNST — BOCCTaHOB-
BUTEMNbHbIE pPeakuumn. neHus. MeTtog anekTpoHHoro 6anaHca n meToz
nonypeakumn.
3.6 Xapaktepuctuka anemeH- | lNepnognyeckun 3akoH Kak OCHOBa XUMMUYECKOW
TOB U X COEOMHEHUN cuctemaTuki. Metannbl n HemeTannsl B nepuo-

andeckon cucteme. dusnyeckne n Xmmmyeckue
CBOWCTBa NpoCTbIX BellecTs. ObLwume npuHUMnbI
nony4YeHnst NpocTbix BellecTB Ob6LLme cBoMCTBa
HEMeTannoB N MeTanmnos.

XapakTepucTmka a5IeMEHTOB N NX COEOUHEHWIA,
ManoreHbl. XanbkoreHbl. Kucnopog: okcngpl n
rmgpokecungpl. Cepa: cynbduapl, cynbdarhbl.
A30T. AMMMaK, conn ammoHud. Hutpatel. doc-
dop, ocdatbl. Yrnepoa, kapboHatbl. Cunuka-
Tbl. OpTO- N MeTacunukaTtsl. [pocTble MeTanmbl.
Hatpuin n kanuin, MarHun n kanbuum, ux coeam-
HeHus. AntomuHui. NepexogHble meTansbl. Tu-
TaH, XpoM, Bonbpam, MapraHeL, Xeneso u nx
coeanHeHnus. Megb. Cepebpo 1 30mn0To0.

13.2. Tembl (pa3genbl) AUCUUNIIUHBI U BUAbI 3aHATUN

Bugbl 3aHATU (KONIMYECTBO YacoB)

Ne HanmeHoBaHue Tembl

/n (Pa3nena) AVCLMNMMHBI Nexuumn Mpaktn- | Jlabopa- CamocTtoaTenb-

yeckne TOpPHblE Hasa paboTa

Bcero

X1MUS B CUCTEME €CTECTBEHHbIX
Hayk. OCHOBHbIEe MOHATUA. DyH-
1 AamMeHTarnbHble 3aKOHbI 1 Teopun 2 - -
xumun. CTexmomeTpuyeckme 3a-
KOHbl XUMWMW.

CtpoeHune atoma. lNeprnogunde-
2 CKWUI 3aKOH U Nepuogudeckas 4 2
cuctema anemeHnToB .M. MeH-




Jeneesa

3 Teopus XuMn4eCckon ceaA3n 4 6 10

4 O6Lwwme 3aKOHOMEPHOCTH npote- 12 10 24
KaHUS XMMUYECKNX peaKL M.

5 PacTtBopbl 4 15 10 29

6 OkucnuTenbHO - BOCCTaHOBU- 6
TenbHble peakuun. ANekTponuma.

7 KomMnnekcHble coegnHeHus 2 6 2 10

8 XapaKTepmgTMKa 3MEMEHTOB U UX 15 42 57
coeiHEHUN
Utoro 18 54 72 144

14. MeToanyeckune YKa3aHuA ans 06y‘-IaIOLI.WIXCF| no OCBOEHNO AUCLUUIMJINHDbI
OpFaHVI3aLI,MFI n3ydeHunda aMcunnimnHbl npegnoriaraet.

e MnpoBeAeHne Nnekumi
e MpoBefeHne nabopaTopHbIX 3aHATUN
e BHeayaMTOpHas camocTodATenbHas paboTa CTyAeHTOB

OpraHu3aumoHHast CTPYKTypa NEKLMOHHOMO 3aHATUS:

1. dopmynupoBka TeMbl, NOCTaHOBKa NpPobrieMHOro Bonpoca

2. PasbsAcHeHne TeopeTMyecKknx n NpakTMYecknx BONpPOCOB AN peLIeHns nocTas-
NeHHON Npobnembl

KoHKpeTHble NpuMepbl peLLeHns NoCTaBEHHbIX BONPOCOB

BbiBoAbI

dopmMynumpoBKa 3agaHusa 4nsi CaMOCTOATENbHON paboThbl

ok ow

OpraHunsaunoHHas CTpykTypa nabopaTtopHOro 3aHATUS.

dopmMynupoBKa Lienn 3aHATus

O6cyxaeHne TeopeTU4eCcKnx OCHOB TeMbI, ONMPOC CTYAEHTOB
BbinonHeHne paboTol

MpoBepka BbINOMIHEHHbIX 3a4aHN

BbiBoAabI

akrwnE

TeKyLmMin KOHTPOMNb NPOBOANUTCSI MyTEM YCTHOFO onpoca CTyAeHTOB, obCyxaeHus

mMaTepuana Ansi CamoCTosTeNbHON paboThl, BbIMOSIHEHUS KOHTPOSbHbLIX PaboT.

N3y4YeHNe OCHOBHbIX 1 AONONHUTENbHbLIX NUTEPaTyPHbIX MCTOYHMKOB;
paboTa ¢ KOHCneKTaMn NeKuui;

BbINOSIHEHWE 3aaHWI TEKYLLEN aTTecTauuu;

TeKyLLMIA KOHTPOSb YyCNeBaeMoCTH

15. MNepeyeHb OCHOBHOM W AOMONHUTENBLHOW NUTepaTypbl, PECYpPCOB MHTEPHET,
Heo6Xx0aUMbIX ANA OCBOEHUA OUCLMUNNUHDI

a) OCHOBHasa nurtepartypa:

Ne n/n NcTouHuK

1 oHyapos E.IM. KpaTkuin Kypc TeopeTnyeckon HeopraHmdeckon xumum / E.I". ToH4a-
poB, B.KO. KoHgpawwvH, A.M. Xosus, O.l1. AdunHoreHoB: yyebHoe nocobue. —




CIM6.: spnaTtenbctBo «JlaHby», 2017. — 464 c.

loHyapos E.IN. TeopeTnyeckmne ocHOBbI HeopraHudeckon xumum / E.I. ToHYapos,
2 KO.IM. AcmHoreHos, B.1O. KoHagpalumH, A.M. XoBuB. — BopoHex : N3gaTtenbckui
gom BI'Y, 2014. — 589 c.

MoHuyapos E.IM. O6was xumus / E.I". Tonvapos, HO.I1. AduHoreHos, A.M. XoBuB. —
BopoHex : N3g-8o BopoHex. roc. yH-Ta, 2010. — 401 c.

6) gononHuTenbHasa nuTeparypa:

Ne
UcTOYHUK
n/n
3 KoposuH H.B. O6wasn xumusa / H.B. KoposuH. - M. : Bbicw. wk., 2005.- 557 c.
4 Cokonosckasa E.M. Obwasa xumusa / E.M. Cokonosckas, J1.C.l'ysen. — M. : N3g-Bo
MIY, 1989. — 640 c.
5 MpynHByg H. Xumus anemertoB: B 2 1. T.1/ H. pnHByA, A. OpHLWO; - 3-e nsg. — M.:
BuHowm, JlabopaTtopus 3HaHun, 2015. — 607 c.
6 MpynHByg H. Xumus anemeHToB: B 2 1. T.2/ H. puHByA, A. OpHLWO; - 3-e n3g. — M.:

BuHowm, JlabopaTtopusi 3HaHun, 2015. — 670 c.

B) ©asbl AaHHbIX, VIH(bOpMaLI,MOHHO-CI'IpaBO‘-IHble N NONCKOBbIE CUCTEMbI:

Ne MNcTouYHMK
n/n

7 www.lib.vsu.ru

8 www.plib.ru/library/

9 http://himlib.ru/index.php?book

16. MNepeyeHb y4eOHO-MeTOAMYECKOrO obecneyeHnsa Ans camocTosATenbHOU pabo-
Thi (

Ne
n/n

1

MNcToYHMK

CemeHoBa I'.B., Cywkosa T.T1., TBepgoxne6bosa J1.4., NlorayeBa A.A., KocsikoB A.B. Xumus. 4.
1. YyebHo-meTogn4eckoe nocobue. BopoHex : N3gaTenbckui gom BI'Y, 2015. — 50 c.
CemeHoBa I'.B., Cywkosa T.I1., Teepgoxne6bosa J1.4., NlorauyeBa A.A., KocskoB A.B. Xumus. Y.
2 2. HeopraHudeckast xumus. /| Y4ebHo-meTogmdeckoe nocobume. BopoHex : M3gaTenbckum gom
Bry, 2015.- 22 c.

Camodhanosa T.B. JlabopaTtopHbIvi npakTukym no obwen xumum / coct. T.B. Camodpanosa,
B.H. CemeHoB, .B. CemeHoBa — BopoHex :M3gaTtenbckun gom By, 2015

17. UHchbopmMaLMOHHbIE TEXHONOIMU, UCTNOoSIb3yeMble ANA peanu3auum y4ebHomn
AUCLMUNIIUHBI, BKINOYasa nporpamMmmHoe obecrnevyeHne u MH(popMaLMOHHO-
cnpaBoO4Hble CUCTEeMbI (MPU HEOBXOAUMOCTH)

B cny4ae HeobxoanmMocTu nepexoaa Ha ANCTaHUWOHHBIM peXxnm obyyeHnsa ans
CO3aHus ANEKTPOHHbIX KYpPCOB, YTEHNSA NEKUMIA OH-NanH U NpoBeaeHust nabopaTopHo-
NPaKTUYECKNX 3aHATUA UCNONb3yeTca NHpopMaunoHHble pecypcbl ObpasoBaTenbHOro
noptana "3nekTpoHHbI yHuBepcuteT BIY (https:\\edu.vsu.ru), 6asmpytoLieroca Ha cu-
cTemMe AncTaHuMoHHoro obyyeHnst Moodle, passepHyTon B yHMBEpCUTETE

18. MaTepnanbHoO-TexHU4YecKkoe obecneyeHme AUCLUMNIINHDbI:
MynbTumMeaunHasa TeXHUKa.


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

CraHgapTHoe obopyaoBaHme nabopaTtopuii NpakTukyma no obuien n HeopraHN4ecKom
XM — nabopaTopHble CTOJfbl, BbITSXKHbIE CUCTEMbI, 3MEKTPOHHbIE BECHI, CYLUUIb-
Hble LWKadbl, KOMNbIOTEPLI, TabopaTopHasi NOCyAa, XMMUYECKME peakTuUBbl U T. .

B Tom yuncne:

BaHs 4-x mecTHasa BoasaHas

AvctunnaTtop
buanctnnnarop

Becbl nabopatopHbie JIB-120A

Becbl «Ohaus»
MarHntHaa mewanka

KpuoTtepmocTtaT XUOKOCTHOM
Meub TpybyaTtas M-1.4-40

PH-MB meTp

CnektpodoTtomeTtp CP-2000-02

dotomeTp KOK-5M

KomnbloTepHas nameputenbHas cuctema L-micro ¢ gatymkamum pH, Temnepartypsl,

ONTUYECKOMW MNOTHOCTM.

19. OueHou4HbIe cpeacTBa ANA NPOoBeAEHUA TEKYLEeNn U NPOMEXYTOYHOMN aTTecTa-
uuu

MopsiAoK OLIeHKM OCBOEHUsi oby4vatolmmMmmcst ydebHoro Matepuana onpegensieTcs
coaepkaHMeM crneayoLlmx pasaenos ANCUUNINHGI:

HaumeHoBaHwue pasge-

WuaukaTop(bl)

Ne KomneTeH-
n/n na gucuunnuHel (Mogy- Ls(n) JOCTUXKEHUS OueHouHble cpeacTBa
ns) KOMMeTeHUMn
OCHOBHbIE MOHATUSA U OriK-1
3aKkoHbl xumun Coepe- CnocobeH npu-
MeHHas Xumuyeckasi MEHSITb 3HaHUS
aToMUCTHKa HOaMeH-
dyHa OnK 1,2
TanbHbIX  pas-
MpumeHsieT Oa-
ACIOB  Hayk o 30Bble  3HaHUA
Semre, ~ 6a3o- €CTEeCTBEHHO
Bbl€ 3HaHUS Komnnektel KUM aons Tekywimx u
1. Hay4HoOro uukna .
€CTeCTBEHHO- NMPOMEXYTOYHbIX aTTecTauun
npu  peLueHun
Hay4yHOro 1 ma-
CTaHOapTHbIX
TeMaTU4eckoro npodhecemo
HMKROB rpu HgHbeIX 3apay
peLleHnn cTaH- AaH.
OapTHbIX  Npo-
deccuoHarnb-
HbIX 3a4ay;
XumMmmnyeckasa KMHeTuKa OMK-1 OorkK 1,2 Komnnektel KUM gns Tekywimx mn
NPOMEXYTOYHbIX aTTecTaumn
XvmMmunyeckasa Tepmoan-
OorkK 1,2 Komnnektel KM ana Tekywmx n
2 HamMuKa 1 XxMmMmmyeckoe OrikK-1 A yLnx
NPOMEXYTOUYHbIX aTTecTauun
paBHOBecue
3 PacTtBopbl OMK-1 OorkK1,2 Komnnektbl KUM ans Tekywimx u
NPOMEXYTOYHbIX aTTecTauun
OkuncnutenbHo-
OorkK 1,2 Komnnektbl KUM ans Tekyuwmx un
4 BOCCTaHOBUTEIbHbIE OriK-1 A vy .
NPOMEXYTOYHbIX aTTecTalumn
peakumn. OnekTponus
5 CtpoeHue atoma. lNe- OMK-1 OorkK1,2 Komnnektbl KUM ans Tekywimx u
pnoan4eckmin 3akoH NPOMEXYTOYHbIX aTTecTauun
6 Teopusa xummyeckomn OMK-1 OorkK1,2 Komnnektsl KUM ans Tekywimx u
CBA3U NPOMEXYTOYHbIX aTTeCcTauun
7 KomnnekcHble coegm- OMK-1 OorkK1,2 Komnnektbl KUM ans Tekywmx mn

HeHna

NPOMEXYTOYHbIX aTTecTauui




HaumeHoBaHue pasge- NuaukaTtop(bl)
Ne KomneTeH-
o/n | 1@ ANCUANAMHbI (moay- () OOCTWKEHNS OueHouyHble cpeacTBa
ng) KoMneTeHumn
lMpomexyToyHas aTTecTaums
MepeyeHb Bonpocos
dopma KoOHTpons — AK3aMeH

20. TunoBble OLEHOYHbIE CPeACTBa U MeToAMYeCKMe MaTepuarnbl, onpeaensiolme
npoueaypbl OLeHMBaHUSA

20.1. TeKywmMin KOHTPOIb YCNeBaeMocTu

1. Tekywas atTecraums
NpuMepHbIN NepeYyeHb BONPOCOB 414 TeKyLWen atTectTaumnm

CkoJsbKO aTOMOB cojiepkutes B 51 T ammunaka NHs?
[onb3ysich aHHBIMU 00 SHTAJBIINK 00pa30BaHMs, IPUBEICHHBIMU HIDKE, BBIYMUCIUTD TEIUIOBOH 3 dekT pe-
akuuu: Fe;Os (TB) + 3 Mg (tB) — 2 Fe (1B) + 3 MgO (TB)

AHO (Fe03) = -821,4 xJlx/moms AH? (MgO) = -601,8 xJx/Monb

10.

11.

12.

13.

14.

15.

[Mpenckaxute, KAK N3MEHUTCSL SHTPOIIUS IIPU MPOTEKAHUH PEAKIIHU:

CO(g) + Clx(g) < COCl2 (9)
Kak u3MeHHTCS CKOPOCTh XUMHUYECKOH peakuy TIPH yBeIMYeHUH Temneparypsl Ha 30 ©, eciu y= 27
Kaxk m3meHnuTcst ckopocTh razodasnoii peakuuu A + 2B <> C npu yBennueHnH KOHICHTpaluu B B cucteme B
2 paza?
B cucreme ycranoBunock paBaoBecue Nz + 3 Hz <> 2 NHz  ( AH = - 88 xJIx). Kak Ha/mo M3MeHHUTh KOH-
LEHTPAIHIO, TaBJIICHHE U TEMIIEpaTypy, YTOObI CMECTHTh PABHOBECHE B CTOPOHY 00pa30BaHUs aMMHaKa?
Kakast aromHast opOuTanp onpeaensiercss HabopoM KBaHTOBBIX uucen N = 3; 1 =0; m =0? Kak pasznuyuth
JIBa DJIEKTPOHA, KOTOPbIE MOTYT 3aHUMaTh 3Ty OpOUTAIb?
Hanuimure 31eKTpoHHBIE (OPMyYJIBI aTOMA MHUS U MoHa Se?”.

Jo kakoro odbema Hajo pazbaButh 25 miu 15 % pactBopa xnopuaa menu (I1) (mioTHocTh pactBopa p = 1,2
T/MI1), 9TOOBI TTOIYYUTH PACTBOP MOJAPHOCTHIO 0,5 Momb/m ?
Haiitu konnentpanuio nonos OH™ B pactBope ¢ pH =3.

Haiineno, uro pactBop, copepxamuii 3 Mo caxapa (HEJIEKTPOJIUT) B | T MMeeT Takoe ke OCMOTHYECKOe
nasnenue, 4to u pactBop KNOs, koHIIEHTpanust KOToporo paBHa 1,8 Monb/i1. BeraucinTs creneHs 31eKTpo-
matuaeckoit auccormanyu (o | KNOs.

IpousseneHue pacTBOPUMOCTH uoiuaa cBuHua mpu 20°C paBHo 8-10°. BHUMCIUTL KOHIEHTPALMIO
HAachIIEHHOTo pactBopa Pl
MoXeT 71 BaJEeHTHOCTb OBITH OOJIbIIIE YHCIIA «XOJOCTBIX» AJICKTPOHOB 3JIEMEHTA, YYacTBYIOIIETO B 00pa3o-
BaHUH CBA3U?
Moxetr nu moJiekyna CO ObITh 1oHOpOM? OOBIACHUTE C TOUKH 3PEHUS METO/IAa BAJIEHTHBIX CBS3EH.
CoCTaBUTh MOJICKYJISIPHBIC W MOHHBIC YPaBHEHHs Peakiuil Tuapoimsa coneit, ykasate pH: ZnSOs KCI,

Na25i03.

TpeboBaHuUA K BbINOMHEHUIO 3a4aHUN (UMK WKalnbl U KPUTEPUM OLLeHUBaHUS)

OLI,eHKa pes3ynbTaTtoB O6y‘-IeHVIFI Ha TeKyLLI,eVI arrecrtayumm nponcxoauT no crnenyroumm nokasatenam:
1. Bnap,eHme coaepxaHunem y‘-le6HOFO mMaTtepuana n MOHATUNHbIM annapatom gucumniimHbl «Xnmmsay.
2. YMeHue cBsi3biBaTb TeopeTnyeckme 3HaHuA C NpakTn4eCKMMm HaBblKaMu.

3. YmeHune yCTaHaBMBaTb MeXgucumniinHapHblie CBA3N.

20.2. NMpomexyToyHas aTrecTauus

MpomexxyToyHas aTTecTaums no AUCLUMIMHE OCYLLECTBMSIETCA C MOMOLLBIO CrieayoLmx

OLIEHOYHbIX CPEACTB:

nepe‘-leHb BOMNMPOCOB K 3K3aMeHYy:

1. chH,HaMeHTaHLHLIe 3aKOHbI W TCEOpHU XHMHUU: 3aKOH COXpaHCHUAd MaCCbl MU DOHEPruv; aTOMHO-
MOJICKYJIIpHas TCOPUd; HepI/IO,HI/I‘IGCKI/Iﬁ 3aKOH; TCOpHd XUMUYCCKOI0 CTPOCHUS.
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ATtoMHO-MoueKygpHas Teopusi JIomoHocoBa. XUMUYECKHUM 3JIEMEHT U ITPOCTOE BEIECTBO.

CrexnoMerpruieckne 3aKOHB XUMUH. OrpaHUYEHHBIN XapakTep W TPaHUIbl IPUMEHIMOCTH CTEXHOMET-
PpUYECKUX 3aKOHOB.

OtHocHTeNbHas IIKala aTOMHBIX U MOJIEKYJISIPHBIX Macc. Moib. MosipHast Macca U MOJISIPHBIH 00beM.
CKOpOCTh XUMHUYECKHX PeaKIuii. 3aKOH ACUCTBYIONTNX Macc. KOHCTaHTa CKOPOCTH.

3aBHCHMOCTB CKOPOCTH OT TeMrepaTypsl. IloHsTHE 00 SHEPTUH aKTHBAIIH.

Karanus.

Xumnueckoe paBHoBecue. KoHcTaHTa paBHOBECHS.

Cwmemenue pasaoBecus. [puntmmn Jle [latense.

TemnoBble 3 PeKThl XUMHYECKUX peakuid. DHTanenus. 3akoH ['ecca.

Outponust. CBoboaHas sHeprus ['m6oca. TepMoarHAMUYECKHH KPUTEPUI HAIIPaBICHHOCTH XUMHUYECKO-
To mpolecca.

PacTBOpeHMe KaK QU3UKO-XUMHAYECKHAN IpoIiecc. XMMHYECcKas TEOpPHs pacTBOpOB MeHeneena.
KonueHnTpanus pactBopoB. PacTBOPHUMOCTb, HACHIIIICHHBIE U HEHACHIIIIEHHBIE PACTBOPEI.

OOmue cBOWCTBA pacTBOPOB. M eanbHble pacTBOPEI.

DNEKTPOINUTHI 1 HEJIEKTPOIUTHL. TeopHs 3JEKTPOIUTHIECKO ANCCOIUAIINN.

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

Wonnoe MPpONU3BEACHUE BO/JbI. 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

OOMeHHBbIe peaknui Mexay noHamu. [IpousBenenne pactBopuMocTH. Peakiy HeHTpanu3anum.
I'mnponus coneil.

OneKTpOHHas TEOPHUs OKUCIIEHUS - BOCCTAHOBJICHUSI.

DJEKTPOHHOE CTPOCHHUE aTOMa, SJIEKTPOHHBIE (HOPMYIIBI U KBAHTOBBIE STYCHKH.

Ksanrossle uncna. ITpunmun [layau, npuHImMn HauMeHbInel sHepruy, npasmwio ['yHaa.
CrpoeHne nepuoandecKoil cCUcTeMBI MeHzieneeBa B CBSI3U C AIEKTPOHHBIM CTPOCHHEM aTOMOB.
KoBanenTHas cBs3b. MeToa BaJeHTHBIX cBA3ei. CBOMCTBA KOBAJICHTHOMN CBSI3U.

[TonsTue o rubpuauzanuu csizeid. Kpatusie cBsi3u. [lonspusanus KOBaJeHTHOHN CBSA3H. DIIEKTPOOTPHIIA-
TEIHHOCTb.

Honnas cBs3b Kak OJTHA U3 COCTaBJIAIOIINX peanLHoﬁ XHMHYECKOH CBSI3H. MeTaandecKas CBs3b.

Ban-nep-BaanbcoBckas cBa3b. BogopoaHas cBsi3b. XUMHUECKas CBSI3b B TBEPIBIX HEOPTaHUYECKHUX Be-
IIECTBAX.

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

KommuekcHble coequaenus. BHyTpeHH: s 1 BHEmH:AA cepa komiuiekca. KomrmiekcoobOpasoBarens. JIu-
raagsl. KoopamHammoHHOE 9uciio.

MerTauiel B EPUOINYECKOM cHcTeMe. DNEeKTPOXUMUYECKUH psa HampspkeHui. OOmue cBOHCTBa Me-
TaJII0B.

OCHOBHBIE KJIACCH HEOPTAaHWMIECKHUX BEUIECTB, TCHETUYECKAs CBSI3b MEKAY HAMHU.
Bonopoa. [Tonoxenue B nepuonndeckoit cucteme. duznueckne 1 XUMUYECKUE CBOWCTBA.
Bona. OcobenHocTH ee QU3NUECKUX U XUMHYECKUX CBONCTB.

OOmmas xapakTepHUCTHKa TaJIOTEHOB

Xnoposogpopos. ConsiHast KUCIIOTA.

OO6mras xapakTeprucTHKa XalbKkoreHoB. Cepa, ee pH3NIecKue U XUMHUIECKHE CBOICTRA.
CepoBogopoa. OKCuabl Cephl.

CepHas KUCIIOTa, €€ CTPOECHUE U CBOMCTBA.

Kucnopon, ero ¢pusndeckne 1 XUMHIECKIE CBOWCTBA.

O06mras xapakTepUCTHKA AIEMEHTOB 5 Tpynsl. A30T 1 (ocdop Kak MPOCTHIE BEIIECTRA.
AMMMaK, ero crpoeHue u ceoicTBa. CMHTE3 aMMHaKa.

A30THas KACJIOTA U OKCUABI a30Ta.

dochop. Oxcunsr pochopa. Dochopras kuciora.

OOmas xapakrepucTrka 4 rpymisl. KpeMHUi, ero ¢pu3nyeckne u XMMHUYECKHe CBOHCTBA.
VYraepon, ero pu3NUECKHe U XMMUYECKHE CBOMCTBA. XapaKTePUCTHIECKUE COSAMHEHNS yTIepoa.



CooTHoLLIEHME NoKa3aTenen, KpuTepueB 1 WKalnbl oueHUBaHNA pe3ynbTaToB o6yquV|;|.

,D,J'IFI oueHnBaHNA pe3ynbTaToB O6y‘-IeHI/IFI Ha 3K3aMeHe WUCIOoJIb3yeTCA 4-6annbHas wana:

«OTIIMYHOY», «XOPOLLO», «YAOBNETBOPUTENBHO», KHEYAOBNETBOPUTENBHOY.
CooTHoLleHMe nokasaTenen, KpUTEPUEB U LUKarbl OLeHMBaHNS pe3ynbTaTtoB 06y4YeHus.

YpoBeHb
KpuTepun oLeHnBaHUSA KOMMNETEHL M chopmumpo- LLkana oue-
BaHHOCTU HOK
KOMneTeH-
Lun
BcecTopoHHue 1 rnyGokMe 3HaHWsi yueBHoro matepuana, | |1OBbILIEH- OTnm4Ho
NpeayCMOTPEHHOrO MPOrpamMMOoii; NonHble, 060cHOBaHHbIe oT- | HbIM YPOBEHb
BETbl Ha BCce Bonpocbl. OTBET COOTBETCTBYET B MOSHON Mepe
BCEM MepeyYUCrneHHbIM KOMMNETEHLNAM.
MonHoe 3HaHue y4vebHOro maTtepuana, npenyCMOTPEHHOro basoBbin XopoLuo
nporpaMmmMmon; oTBeT OOOCHOBaH, apryMeHTMpOBaH, HO Aony- YpOBEHb
LEeHbl OWMOKN M HETOYHOCTW, KOTOpble WUCNpaBneHbl nocre
3aMevaHui npenogasatens. OTBeT COOTBETCTBYET He MOSHO-
MY OCBOEHWIO KOMMNETEHLMN.
3HaHne OCHOBHOro y4ebHOro maTepuana, npegycMoTpeHHoro | [loporoBbin YpoBneTBo-
nporpaMMon; OTBET HEeNOnHbIN, 6e3 06oCcHOBaHMIN, 0GBACHE- YPOBEHb pUTENbHO
HWUI, C oIMBKaMK, KOTOpbIE YCTPaHAKTCSA NO AOMNONHUTENBHbIM
Bonpocam npenogasatens. OTBeT nokasblBaeT HeAoCTaTou-
HOe BnageHue KoMneTeHUMsIMU.
3HaHNs HecucTeMaTuyeckme, OTPbIBOYHLIE, B OTBETax Aony- — Heypoene-
LeHbl rpybble, NpUHUMNManbHble OWKBKK, KOTOpble He yCcTpa- TBOPUTENbBHO

HSIOTCSA Mocrne HaBOASALUMX BOMpocoB npenoaasatens. OTkas
oT oTBeTa. KoMneTeHL M He OCBOEHBI.




