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PABOYASA NPOrPAMMA YYEEHOW OAUCLUUMITUHDI

B1.0.08 Xumus

1. Kog n HaumeHoBaHue HanpaBneHnAa nogrotoBku/cneyuanbHocTu: 05.03.01 MNeonorus
2. Mpodunb nogroroBku/cneumnanmnsauma: 'eonormyeckas cbemka 1 NOUCKM TBEPAbIX

nosie3HbIX NCKoNaeMbIxX
3. KBanudwmkauua BbinyckHukKa: 6akanasp
4. ®dopma obyueHus: 3ao4Has

5. Kadegpa, oTBevawwas 3a peanusauuMilo AOUCUMNNUHBLI: Kadegpa obwen u

HeopraqueCKon XUMmnn

6. CoctaButenu nporpammbl: Camodganosa TatbsiHa BnagumMmpoBHa, KaHanaaT XMMUYeCcKnxX

Hayk

7. PekomeHAoBaHa: Hay4HO-MeTOOUYECKMM COBETOM XuMmudeckoro dpakynsteTta 19.04.2022,

npotokon Ne 3

8. YuebHbIn roa: 2022-2023 CemecTtp(bl)/TpumecTp(bl): 1



9. lenu 1 3apgaum y4e6HON AUCLMNIIUHDI

Llenamn ocBoeHust yd4ebHOM OMCUMNNAWHBI ABNAETCA U3ydeHne obLlieTeopeTU4ecKmx
OCHOB XMMUWN M M3DOpaHHbIX BONPOCOB HEOPraHNYeCKoM XUMun. N3ydyeHne xmmmm Heobxoammo
ANSA pasBUTUS y CTYAEHTOB €CTEeCTBEHHOHAYYHOro MbILNEHNA, (hOPMUPOBAHNSA COBPEMEHHbIX
npeacTaBneHMn O BeLlecTBE W XUMUYECKUX peakuusiX, O CBOWCTBAX 9fleMEHTOB U KX
COE€MHEHUN Ha OCHOBE MONOXEeHUN obwen Xumuu. NoHMmaHme U Mcnonb3oBaHUE 3aKOHOB
XMMUN NO3BOMSET aHanuM3anpoBaTb M OOBACHATL MPOLECCHI, NPOUCXOAsLWMe B nUTOCHeEpE,
rmapocepe n atmocdgepe.

3agaym y4ebHON OMCUUNINHBI: N3y4YeHME OCHOBHbIX 3aKOHOB M TEOPUIA XMMWUKN, CBONCTB
XUMUYECKNX INIEMEHTOB, MPOCTbIX BELLECTB U CMOXHbBIX XUMUYECKUX COEOUHEHWNI, NOSTYYEHHbIX
B pe3ynbTarte XMMUYECKOro CUHTE3a UK BblAENEHHbIX M3 NPUPOAHbIX OOBEKTOB; NpuobpeTeHne
HaBblkOB ©e3onacHom paboTbl C XUMUYECKMMM peakTMBaMu; (opmMuMpoBaHME YMEHUI
NPOBOAMUTbL KOSIMYECTBEHHbIE pacyeThbl MO (hopMynam U ypaBHEHUAM XUMUYECKUX PeaKLniA.

10. MecTto y4yebHOM aucuunnuHbl B cTpyktype OOIl: ancuunnuHa oTHocuTcs K 6asoBou
yacTtu 6noka b1.

AucumnnuHa nayyaetcs Ha 1 kKypce B 1 cemecTtpe, npealwecTsyrowmx gaucumninnd BO He
nmeet n 6asnpyeTca Ha 3HaHMSX U YMEHUSIX, COOPMMPOBAHHLIX B NMPOLLECCE U3YYEHUS XUMUN B
obueobpasoBaTesibHON WKoNe B obbeme heaepanbHOro KOMMOHEHTA rocy4apCTBEHHOMO
cTaHgapTa OCHOBHoOro obuwero obpasoBaHud. CTyaeHTbl [OOMMKHbI BrageTb 6asoBbiMU
NOHATUSMM N 3aKOHAMKN XMMUMK, 3HATb OCHOBHbLIE KIlaCCbl HEOPraHMYeCKNX coeanHeHun, odLmne
3aKOHOMEPHOCTU M3MEHEHUSI CBOMCTB BELLECTB, BUObI XMMUYECKON CBSA3N, YMETb COCTaBMATb
YPaBHEHNSA XMUMUYECKNX pPeaKLnin, 3annucbiBaTb NEKTPOHHbIE (POPMYIbl 9f1EMEHTOB.

Oucumnnuna 561.0.08 Xumusa anseTcs npealecTByowen Ans n3y4eHnsa QUCUUnIIvH:
61.0.20 Tleonorma nonesHbix wuckonaemblX, b1.0.21 MwuHepanorma ¢ OCHoOBaMu
kpuctannorpadgpum, 61.0.23 Neoxumnsa, 61.0.24 Mgporeonorusa, 61.B.10 Kpuctannorpadgpusa n
KpUCTannoxmmus.

11. MNMnaHupyemble pe3ynbTaTbl O0y4YeHMA MO AucuMnMHe/Moaynio (3HaHUA, YMeHus,
HaBbIKW), COOTHECEHHbIE C NNaHMpyeMbiMU pe3yfbTaTaMU OCBOEHUA obpa3oBaTenbHOMN
nporpamMmbl (KOMNETEHUUAMU) U MHOUKATOPaMM UX AOCTUXKEHUA:

Kog HasBaHue Kog(bl) | WHaukaTop(bl) [MnaHvpyemble pe3ynbtatbl 00y4yeHus
KOMMNeTeHunmn
Or1K- CnocobeH Or1K- MpumensieT 3HaTb:
1 NPUMEHATb 1.2 6a30Bble 3HaHMSA | — PyHOAMEHTamNbHbIE 3aKOHbI U TEOPUMU
3HaHus €CTECTBEHHO- | XMMWK;
dbyHAaMeHTa Hay4HOro LMKIa | — TeOPUIo CTPOEHUS BELLECTBA,;
NbHbIX Npv pELUEHUN | — OCHOBbI XMMWYECKON TEPMOOUHAMUKN
pasgenos CTaHAAPTHbIX | U KUNHETUKK;
HayK O npodgeccuoHanb | — TEOPUIO pacTBOPOB,
3ewmne, HbIX 3aga4 — 3aKOHOMEPHOCTU U3MEHEHUs CBOWCTB
6asoBble XUMUYECKMUX 3NIEMEHTOB B 3aBMCUMOCTU
3HaHuA OT ux nonoxeHna B [lepuogundeckon
€CTECTBEHHO- cucTeMe;
Hay4YHOro u — CTpPOEHMe Wn XUMW4Yeckne CBOWNCTBA
mMatemaTtumyec BaXKHENLLMX XMMUNYECKNX COEANHEHWIA;
KOro UUKI1oB yMeTb:
npu peLeHnum — MCNOSb30BaTb OCHOBHbIE MOHATUA U
CTaHOapTHbIX 3aKOHbI X1Muu,
npodgeccnoH — NPOBOANUTbL pacyeTbl No popmysam;
anbHbIX — 6e3onacHo paboTaTb C XMMWYECKMMM
3agad BeLlecTBaMu;




BNageThb:
— HaBblkaMK ONMcaHWs CBONCTB BELLECTB
Ha OCHOBE 3aKOHOMEpPHOCTEN,
BbiTekalowmnx  u3  lepuoamyeckoro
3akoHa Wu [lepuognyeckon CUCTEMBI
3/1EMEHTOB;

- HaBblkaMy 0OpaLLeHNs C XMMUYECKON
Nnocyaon, peakTneammn n nabopaTopHbIM
obopygoBaHMeM

12. O6bem gucumnnuHbl B 3a4eTHbIX eaMHMUax/vyac. (s coomsemcmsuu ¢ y4ebHbIM MIaHOM) —
472,

PopmMa NPOMEXYTOHYHON aTTeCTaLMM (3avem/sk3amer) SK3aMEH

13. TpyaoemkocTb No Buaam yuyebHon paboTbl

TpygoemkocTb
Bcero Mo cemecTpam
Ne cemecTtpa Ne
Bug yuebHon paboThl 1 cemecTtpa
YctaHoB | 3uMHsS
o4YHas ceccust
ceccus
AyOuUTOpPHbIE 3aHATUS
nexkuumn 4 4
B TOM yucne: npakTn4eckue — —
nabopaTopHble 6 6
CamoctoarenbHas paborta 62 53
B TOM Yucrne: Kypcoasi pabota - -
(npoekT)
dopma NpoMeEXyTOYHOM aTTecTaumm
(9k3ameH — 4ac.)
Utoro: 72 | 63

13.1. CopepxaHMe QUCLUMNIUHDI

Peanusauuns
pasgena
Ne HanmeHoBaHue pasgena OUCLMNMUHBI C
CopepxaHve pasgena UCLMnIINHbI
n/n ANCUUNANHDI NOMOLLLHO
OHNawnH-Kypca,
QYMK*
1. NNekuun
1.1 | O6wue 3akoHOMeEPHOCTU | CKOPOCTb XMMUYECKUX peakumn n paktopbl, OT OnNEKTPOHHbIV
NPOTEKaHNS XUMUYECKNX | KOTOPbIX OHA 3aBUCUT. 3aKOH OENCTBYIOLLMX yHuBepcuTeT
peakuui. Macc. 3aBMCUMOCTb CKOPOCTU OT TeMNepaTypbl. BIy,
OnemMeHTbl XMMUYeCcKown MpaBuno BaHT-lNodbda. YpasHeHne AppeHuyca. Kypc: 61.5.08
TEPMOAMHAMUKN U OHeprusa akTmBaumm peakumm. Katanms un Xumuns (ansa
XMMUYECKOWN KUHETUKM. KaTtanusaTopsbl. HanpasneHns
XumMunyeckoe paBHoBecue. KoHcTaHTa 05.03.01
paBHoBecus. CMeLleHe paBHOBECUS, MPUHLUMN "eonorus)
Jle-lWaTenbe.
OcHoBbI TepMOAMHaMUKN. BHYTpeHHASA aHeprus
N 3HTanNbNNS cucTeMbl. Tennosble aP@eKThbI https://edu.vsu
XUMUYECKNX peakumi. 3akoH Mecca. QHTponus. .ru/course/view
CeobogHas aHeprusa 'mboca. .php?id=10897




TepmogmnHamMmnyecknin KpuTepuin HanpasiEHHOCTHU
XMMWYECKOro npoLiecca.

1.2 | PacTtBopbl OnpepeneHve pacTBopoB. PacTBopbl Xuakue, | SNEeKTPOHHbLIN
TBepable, rasoobpasHble. PacTBopeHne Kak | yHMBepcuTteT
PU3NKO-XMMNYECKUI npouecc. | BlY,
®unsmkoll xummnyeckasi Teopus pacTteopoB| Kypc: 51.5.08
MeHpeneesa. ConbBarhl, rmgpatsl, | Xvumua (ang
Kpuctannoruaparsbl. HanpaBneHns
KoHueHTpaumsa pactBopoB M cnocobbl eé | 05.03.01
BbIpaXXeHU4. PacTBOpMMOCTb; dakTopel, | Neonorus)
BMMAIOWIME HA  BENWYMHY  PacTBOPUMMOCTW.

HacbiweHHble, HeHacblWeHHble n
nepechbILLeHHbIe pacTBOPbI. https://edu.vsu
MoHatTne 06 waeanbHoM pacTBope. 3akoHbl | .ru/course/view
naeanbHbIX pacTBOpPOB. 3akoH Payns. | .php?id=10897
Kpnockonms n  abynmockonmst.  Ocmoc  u

OCMOTUYECKOEe  daBrieHue.  OneKkTponuTbl  Wn
HEe3NeKTPoNUTHLI.

Teopus 3ANEKTPONNTUYECKON aunccoumaunn.

CunbHble wn cnabble anekTponuTbl. CTeneHb

noumsaummn. KoHcTaHTa Aauccoumauumn cnabbix

anekTponutoB. 3akoH pasBedeHua OcTeanbga.
M3oToHuYecknin koadpcomumeHt BaHT - Todhdpa.

KMCnoTbl, OCHOBaHUA M CONMU C TOYKM 3pEHUS

Teopuun SMNEKTPONUTUYECKON  AMccounauunm.

AMMOTEPHBIE TMAPOKCUAObI. JNEKTPONUTMYECKas

auccoumnauma Bogbl. MoHHOe npowusBeneHue

BoAdbl. BopopoaHbi nokasarernb.

OOMeHHble peakumMm Mexgy WoHamu. Ycrnosus
HeobpPaTUMOCTN MOHHBIX peakuun. NpounsseaeHne

pacTBOPUMOCTN.

1.3 | OkucnureneHo- OkncneHne un BOCCTAHOBIIEHME KaK €AWHbIA | ONEKTPOHHbIN
BOCCTaHOBUTENbHbIE npovecc. Tunbl OKUCNUTENBbHO- | YHUBEpPCUTET
peakuuu BOCCTAHOBMUTENbHbIX  peakumn.  3aBucumocTb | BIY,

OKUCINUTENBLHO! | BOCCTAHOBUTENBHbLIX cBOMCTB OT | Kypc: 51.65.08

cTeneHn okucneHua artoma. Brnumsanme pH Ha | Xumung (ons

npotekaHue u npoayktel OBP. HanpasneHus
05.03.01
"eonorus)
https://edu.vsu
.ru/course/view
.php?id=10897

1.4 | CtpoeHune aTtoma. PasBuTue npegcraBneHv O CTPOEHWW aToma. | ONEKTPOHHbIN
Meprnogudeckuin 3akoH n | MNnaHetapHaa wmopens Pesepdopaa. Teopua | yHuBepcutet
nepuogudeckasa cuctema | bopa. CoBpeMeHHble nNpeacTaBreHns o | BIY,
anemeHToB [.U. ctpoeHnn  atoma.  KopnyckynsapHo-sonHoBas | Kypc: 61.5.08
MeHpeneeBa npupoga anektpoHa. [loHATME o kBaHTOBOW | XuMusa (ansa

MexaHuke. ATOMHble opbutann. KBaHTOBble | HANpaBnNeHUs




yuncna. MHOroanekTpoHHble aToMbl. [pUHUUNGI K

npaBvna 3anofiHEHUs aTOMHbIX opbuTanen
3ANeKTpoHaMu (MPUHUMMN HauUMEHbLUEN 3Hepruu,
npaeBuno  Kneykosckoro, npuHUMn Maynn,

npasuno XyHaa).
CTtpoeHve aTtoMOB W nepuoamyeckas cuctema

XUMNYECKNX 311EMEHTOB. CTtpykTypa
nepuogunyeckomn CUCTEMBI. OcobeHHoCcTU
3MEKTPOHHOrO CTPOEHMSI W pacronoXeHne B
nepuoguyeckon cucreme s -, p -, d-, f —
31EMEHTOB. CoBpemeHHasi dopmynmMpoBka

nepuoanyeckoro 3akoHa W ero U3N4eCcKun
CMbICI. 3Ha4YeHne Nepnoamn4ecKoro 3akoHa.
3aKOHOMEPHOCTU U3MEHEHUST aTOMHbIX pagunycoB,
3HEpPrun MOHM3auMM U CPOACTBA K OIEKTPOHY B
nepuogax u rpynnax.

05.03.01
"eonorus)

https://edu.vsu
.ru/course/view
.php?id=10897

1.5 | Xummnyeckas cBsa3b PasButne npencraBrneHMin O XMMUYECKON CBSA3U. | ONEKTPOHHbIN
OCHOBHble  XapaKkTepuUCTUKM CBSA3M  (3Heprus, | yHMBepcuTeT
ANvHa, HanpaeneHHocTb). KoBaneHTHast cBaAsb. | BIY,
MeTton BaJIeHTHbIX CcBsI3eN. Ceoimctia | Kypc: 51.6.08
KoBaneHTHou cBs3n. mbpuagmsaums opbutanen. | Xumusa (ans
KpaTHble CBA3N. [JOHOpHO-aKUeNnTopHLIN | HanpaBneHus
MexaHu3m obpas3oBaHuA KoBaneHTHou cBasu. | 05.03.01
MakcumanbHass BaneHTHOCTb (KOBaneHTHOCTb) | eonorus)
9NEMEHTOB.
MoHHas cBsA3b Kak OfdHa W3 COCTaBMSHOLLMX
peanbHON XMMUYECKOW CBSA3WM, ee CBOWCTBa. | https://edu.vsu
CTteneHb OKUCINEHUS 3NIEMEHTOB. .ru/course/view
MeTtannuyeckas cBa3b 1 ee npupoga. Ceonctea | .php?id=10897
MeTannuyeckon cBaAsn. BopopogHaa  cBA3b.
Brnnanue MEXMONEKYNAPHON 7
BHYTPUMOMNEKYNAPHON BOOOPOLAHOM CBA3M Ha
CBOWCTBA BELLECTB.
MexmonekynapHoe B3anmogenctame. Cunbl Ban-
aep-Baanbca. OpueHTaumoHHoe, VHAYKLMOHHOE
N OMCNEPCUOHHOE B3aMOAENCTBUE.
1.6 | KomnnekcHble OnEKTPOHHbIN
coeavHeHus yHuBepcuTeT
Teopuss BepHepa. CoeauHenusa nepsoro wu | BIY,
Bbiclwero nopsgka. KomnnekcHole coeanHerna u | Kypc: b1.5.08
aBovHble  conun.  CTpoeHMe  KOMMMEKCHbIX | Xumus (ons
ONEKTPOHHbIN yHUBepcuteT BIy, Kypc | HanpasneHus
coeavHeHun. OcHoBHblE TUMbl U HOMeHknaTtypa | 05.03.01
KOMMJ1EKCHbIX COeNHEHUN. YctonumeocTb | Feonoruns)
KOMIIEKCOB. KoHcTaHTa HEeCTOMKOCTH.
Xnmunyeckas CBs3b B KOMMMEKCHbIX COeOUHEHUSIX
(mo MBC). https://edu.vsu
.ru/course/view
.php?id=10897
1.7 | XapakrepucTtuka lMeprognyeckMn 3aKOH Kak OCHOBa CUCTEMATUKU | ONEKTPOHHbIN
3/IEMEHTOB U NX XUMUYECKNX dNEMEHTOB. MeTanmnbl n HEMeTannbl | yHUBeEpCcuUTeT
coeauHeHun B [Nepuoanyeckon cucteme. O6wme ceowcTea | BIY,
metannoB. O6wwue cBonctBa Hemetannos. | Kypc: 51.5.08
Xapakrepuctuka CBOWCTB 3reMeHTOB B | Xnmusa (ans
COOTBETCTBUU C nx NnonoXxeHuem B | HanpaeneHus
lNepuoandeckon cucteme. 05.03.01
Bogopoa. YHukanbHoe nonoxeHue Bogopoga B | [eonorus)

lNepuogndeckon cucteme, ero duamyeckne wu




XMMmnyeckne cBoucTea. [lonydeHne Bogopoaa.
Boga. Nepokcng Bogopoaa.

Metannsbl IA, lIA-rpynn: xumuyeckue cBOWCTBa U
MeToabl nonyyeHus. XXecTkocTb BOAbl U METOAbI
€€ yCTpaHeHus.

ANIOMUHWIA: ONyYeHne, XMMUYeckue CBOWCTBA,
BaXHENLWMe coegmHeHns n mnx ceoncrtea. O63op
cBoncTB d-meTannos.

>Keneso: nonyvyeHve, XuMUYECKMe CBOWCTBA,
BaXXHelLIne coeanHEHNs.

dunsmyeckne n xmummyeckme CBOMCTBa yrnepoga u
kKpemHusa.  Okcmabl  yrnepoga W KPeMHUS.
YronbHas kucnota n ee conu (kapboHaTbl u
rmgpokapboHaTbl).

A30T 1 ero coegmMHeHns (ammMmak, okcuabl asoTa,
a30THas M asoTucTasi KUCNoThl).

XuMmnyeckme CBOWCTBaA KUCMoOpoga M O30Ha.
MeTtogbl nonydeHusi kucriopoga. Cepa, okcuabl

cepbl. CepHasi, cepHucTasi, CepoBOAOPOAHAas
KMCNOTbI U UX COMMW.

O6was XapaKTepucTuka rafioreHos.
OcobeHHocTH XMMUn dTOpAa.
[anoreHoBOAOpPOAHbIE  KUCNOTbI W WX  COMMW.
Kucnopogcogepxaime kucnoTbl xropa.

O6was xapakTepuctvka noarpynnbl  Meawu.

MMonyyeHne n xMMmmnmyeckne CBOMCTBa CoeqMHEHUN.
XpoMm 1 ero coeguHeHus. NMonyyeHune, XMMnyeckme
CBOWCTBA.

https://edu.vsu
.ru/course/view
.php?id=10897

MapraHey wn ero coeguHeHus. [lonyyeHwue,
XUMWNYECKME CBONCTBA.
2. JllabopaTtopHble 3aHATUA
2.1 | OBwme 3akoHoOMepHOCTN | CKOPOCTb  XMMUYECKMX  peakuun.  BnngHue
NPOTEKaHMSI XUMUYECKUX | Pa3fMYHbIX (paKTOPOB Ha CKOPOCTb XMMWUYECKOW
peakunin. QnNemMeHThbI peakuum.
XUMNYECKON
TepMoaMHaMUKA U
XUMUYECKON KUHETUKN.
2.2 | Obwme 3akoHOMEpPHOCTN | XMMUYECKOe paBHoBecue. BnusiHne pasnunyHbIX
NPOTEKaHUSE XUMUYECKNX | PaKTOPOB Ha XMMUYECKOE paBHOBECHUE.
peakumn. ONeMeHThI
XUMNYECKON
TEepMOAMHaAMUKA U
XUMNYECKOWN KNHETUKM.
2.3 | OBwme 3aKOHOMEPHOCTH
NPOTEKAHNS XMMNYECKNX
peakunin. QnNemMeHThbl XumMmyeckass TepMoaMHaMMKa W TEPMOXUMUSI.
XUMMYECKoMn PeweHwne 3agay Ha npMMmeHeHne 3akoHa [ecca.
TEepMOAMHaAMUKA U
XUMUYECKON KUHETUKMN.
2.4 | PactBopsbl O6Lwme cBomnCTBa pacTBOPOB
2.5 | PactBopsbl 'mpponus conen
2.6. | OkucnuTensHo -
BOCCTaHOBUTESbHbIE OKMCNUTENBHO - BOCCTAHOBUTENbHLIE PEaAKLUK

peakuum




13.2. Tembl (pa3genbl) AUCUUNIUHBI U BUAbI 3aHATUN

Buapl 3aHATMIA (KONTMYECTBO YacoB)

Ne HanmeHoBaHue Tembl

CamocToaTenbHas
n/n | (pasgena) gucumnnuHel | NMekumn | MpakTnyeckne | JlabopaTopHble

paboTa Beero

O6wune
3aKOHOMEPHOCTU
npoTeKkaHus

1. | XMUYECKNX peaKLmN. 4 6 10 20
OneMeHTbl XMMUYEeCcKomn
TepMoauHaMUKN K
XUMWYECKON KUHETUKMN.

2 | PactBopsl 2 4 12 18

OKUCIIUTESBbHO -
3. | BOCCTaHOBUTESbHbIE 2 8 10
peakumn

CtpoeHune atoma.
Meprnoanyeckunii 3aKoH
4. | 1 nepuogudeckas 2 10 12
cucTeMa aNeMeHTOoB
O.W. MeHgeneeBa

Xnmnyeckas cBa3b 12 12
KomnnekcHble 18 18
coeauHeHns
XapaktepucTuka

7 | 9aNeMeHTOB n UX 45 45
coeNHEeHUN
NToro: 8 12 115 135

14. MeToan4yeckue ykasaHmAa Ans ooy4aroLWmMXCcA No OCBOEHUIO AUCLUMIIUHDbI:
paboTa c y4ebHOM NuTepaTypon, KOHCNeKTaMn Nekuum, CaMoCToATeNbHOE peLleHne 3aau.

HekoTopble pasgenbl kypca MOryT GbiTb peanu3oBaHbl ¢ ucnosnb3osaHmem 90 1 AOT. [na
3TOro CTYAEHTbI AOMKHbI ObITb NOANMCAHBLI HA OHNTANH-KYPC:

OneKTpOHHbIN yHuBepcuTeT BIY, https://edu.vsu.ru/course/view.php?id=10897

15. lMepeyeHb OCHOBHOM WU [OOMOJIHUTENILHOW NUTEpPaTypbl, PECYpPCOB WHTEpPHET,
HeobXoAUMbIX ONsi OCBOEHUSI AUCLUMNIIUHbI

a) OCHOBHas nutepaTypa:
Ne n/n NCTOYHUK
1 KoposuH H.B. Obwas xumusi / H.B. KoposuH. - M.: Bbicw. wk., 2007.- 556 c.

Obuwas xumusi. Teopus u 3adayu : y4ebHoe nocobue / [H.B. KoposuH u dp.] ; nod
2 ped. H.B. KoposuHa u H.B. Kynewoesa. — 130. 2-e, cmep. — CaHkm-lTemepbype ;
Mocksa ; KpacHoOap : JlaHb, 2017. — 490 c.

Munxka H.J1. Obwas xumus : y4ebHUK Onsi akadem. bakanaspuama : [0ns cmyo.
8y308, 0by4. o ecmecmeeHHoHayy. HarnpaeneHusam] / H.J1. [muHka ; nod ped. B.A.

3 lMonkosa, A.B. babkosa. — Mockea : FOpatim, 2018 .T. 2. — 20-e u3d., nepepab. u
Oorn. — 379 c.
0) gononHuTenbHasa nuteparypa:
Ne n/n NcTouyHmk
1 Yeau 5A.A. Obwas u HeopeaHu4yeckasi xumusi / A.A. Yeau. — M. : Beicw. wk., 2007. -
526 c.

Imunka H.J1. 3adayu u ynpaxHeHus o obweu xumuu / H.J1. lmuHka; nod ped. B.A.
lNonkosa, A.B. bobkosa. — M. :KOpatim, 2014. — 236 c.
3 loH4apos E.I. Obwas xumus (usbpaHHbie anaebl) / E.I". [oH4Yapos, FO.T1.

2



https://edu.vsu.ru/course/view.php?id=10897

AguHoeeHos, A.M. Xosus. — BopoHex: N30-e0 BopoHex. 2oc. yH-ma, 2010. — 401 c.
Xumus buozeHHbIx anemeHmos / FKO.l1. AgpuHozeHos, E.I. 'oH4yapos, A.M. Xosus,
N.A. bycbieuHa. — BopoHex: UL BI'Y, 2010. — 438 c.
B) MH(POPMaLMOHHbIE 3NIEKTPOHHO-06pa3oBaTesbHble pecypchl (oduumanbHble pecypcbl
WUHTEPHET)":
Ne n/n Pecypc

1 Calm 3oHanbHolU Hay4Hou bubnuomeku BI'Y www.lib.vsu.ru

5 AnekmpoHHO-bubnuomeyHas cucmema « YHusepcumemckas bubnuomeka online»
http://biblioclub.ru/
AnekmpoHHo-bubnuomeyHas cucmema «KoHcynbmaHm cmydeHmay
http://www.studmedlib.ru
4 AnekmpoHHO-bubnuomeyHas cucmema «JlaHb» https://e.lanbook.com/
AnekmpoHHO-bubnuomeyHas cucmema «PYKOHT» (UTC
KoHmexkcmym) http://rucont.ru

4

16. MepeyeHb y4eOHO-MeTOAMYECKOrOo obecrnevyeHuUs AnNsi CaMOCTOATENbLHOW paboTbl
(y4ebHo-memoduyeckue pekomeHdayuu, rocobusi, 3adaqyHuKku, MemoOou4vyecKue yKa3aHusi MO 8bIMOSTHEHUIO
rpakmu4eckux (KOHMPOIbHbIX), Kypcoebix pabom u dp.)

Ne
n/n

NcToYuHMK

loH4yapos E. . CospeMeHHasi xumu4deckas amomMucmuka 8 Kypce obwel xumuu. —
1 | YuebHo-memoduyeckoe 0Onsi BY30e / E. I. loHuyapos, KO. [1. AgpuHoeeHos, A. M.
Xoesus. — BopoHex : UTL| BI'Y — 2008z2. — 18c.

loH4apos E. . Xumu4yeckas KUHemuka 8 Kypce HeopaaHu4yeckol Xxumuu. Y4ebHo-
memoduyeckoe riocobue 0nsi BY308. — BopoHex : UL BI'Y, 2008. — 17c.

loH4apos E. . Xumu4eckass mepMoOuUHaMuKa 8 Kypce HeopaaHu4yecKol Xumuu.
YuebHo-memoduyeckoe rnocobue 0ns BY30e — BopoHex : UL BI'Y, 2008. — 29c.
Xumuyeckoe ( mepmoduHamudeckoe) pasHosecue. YuebHoe nocobue / FO. M.

4 | boHOapes, E. I'. [oH4Yapos (u 0p.). — BopoHex : Us0amernbckul dom BI'Y 2016e. —
28c.

loHuyapos E. . BeedeHue 8 meoputo pacmeopos. YuebHo-memodudyeckoe rnocobue
5 | dnaBY3os. Yacmb |/ E. I'. oH4Yapos, KO. 1. AgpuHoeeHos, KO. M. boHOapes, U. E.
LlipamyeHko. — BopoHex : UL BI'Y — 2013e. — 26c.

loHyapos E. . BeedeHue 8 meopuro pacmeopos. YyebHo-memoodudyeckoe rnocobue
6 | 0na BY3os. Yacmeb Il / E. I'. oH4apos, FO. 1. ApuHozeHos, HO. M. boHOapes, Y. E.
LlipamyeHko. — Boporex : UL BI'Y — 2014e. — 29c.

7 B. 0. KoHdpawuH. BeedeHue 8 meoputro pacmeopos. YuebHoe rnocobue 0risi

7 | BY30s. Yacmeb Il / KO. M. boHOapes, E. . [oH4apos, U. E. LlipamyeHKo. — BopoHex :
M3Bamernbckol dom BI'Y — 2015e. — 30c.

1O. M, BoHdapes. Teopuu Kucsiom u ocHosaHul, Y4ebHoe rnocobue / B. O.

8 | KoHOpawuH, E. I'. NoHuyapos, Y. E. LLpamyeHko. — BopoHex : MU30amernbckuli Oom
BIr'y — 2017z. — 46c.

17. ObpasoBaTenbHble TEXHOSIOrMN, UCNONb3yeMble NpU peanusayum y4eoHomn
ANCLUUNSINHBI, BKNOYasa OUCTaHLUMOHHbIe o6pa3oBaTtenbHble TexHonoruu (AOT,
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe 06Gy4eHue):

Mpwn peanusauMnm OUCUUMAUHBI MOTYT MPUMEHSITbCS AMCTaHLUMOHHbIE obpasoBaTerbHble
TEXHOMNOIMM B YacTM OCBOEHMSI NEKUMOHHOro MaTepuana, NpoBedeHUs TeKyLUMX aTTecTauun,
CaMOCTOATENBHOM paboThl MO OTAENbHLIM pasaenam.

OneKTpOHHbIN yHuBepcuteT BIY. — Pexnm goctyna:
https://edu.vsu.ru/course/view.php?id=10897


http://www.lib.vsu.ru/
https://lib.vsu.ru/documents/contract_els/els_univer_lib_11.11.2019.pdf
https://lib.vsu.ru/url.php?url=http://biblioclub.ru/
https://lib.vsu.ru/documents/contract_els/els_student_cons_11.11.2019.pdf
https://lib.vsu.ru/url.php?url=http://www.studmedlib.ru
https://lib.vsu.ru/documents/contract_els/els_lan_26.02.2020.pdf
https://e.lanbook.com/
https://lib.vsu.ru/documents/contract_els/els_kontekstum_01.02.2018.pdf
https://lib.vsu.ru/documents/contract_els/els_kontekstum_01.02.2018.pdf
https://lib.vsu.ru/url.php?url=http://rucont.ru

18. MaTepnanbHO-TeXHUYECKOEe obecneyeHme QUCLUNIINHDI:

CraHgapTHoe obopynoBaHvMe XMMudeckon nadbopatopum (BbITSXKHOW LKA, ra3oBble ropenku,
MOMKa, CYLUMMbHbIA LKad, CpeacTBa NOXapoTylweHnsa). XMMUYecKkne peakTuBbl, XMmuyeckas
nocyna, nabopatopHoe obopyaoBaHue (BeCbl 3NIEKTPOHHbLIE, AneKkTpuyeckas BoasHas OaHs,
LUTaTMBbI, acOeCTMPOBAHHbIE CETKN, TUTrESbHbIE LUNLbI U T.M.).

Mnakatbl: lMeprnoanyeckas cucteMa XMMWUYECKUX INIEMEHTOB, P HanpsikeHUn MeTannos.
Mogenu Kpuctanimy4ecknx peLleTok.

19. OueHou4HbIe cpeacTBa ANs NPoBeAeHUA TeKyLen U NPOMEXYTOYHOM aTTecTalum
[nsa oueHnBaHMA pe3ynbTaToB 06y4eHMs NCMONb3YKTCA cneayoLwme nokasarenm:

- BNageHue MNOHATUAHBLIM annapaTtoM obLen M HeopraHM4eckon XumMunM (TeopeTUHecKUMU
OCHOBaMW AUCLMMNINHDI);

- CMNOCOBHOCTb MNMCTPUPOBaTL OTBET NpUMeEpamu;
- NPUMEHSNATb TEOPETUYECKNE 3HAHUS AN PELLEHUS NPAKTUYECKMX 3a4au.

MopsiAok OUEeHKM OCBOeHMSI oby4darowmmucs yv4ebHOro martepuana onpegensietcs
coaepkaHMeM crieayoLmx pasaenos ANCUUNINHDI:

HanmeHoBaHue MHugukatop(bl)
Ne KomneTteH
o/ | Pa3nena amcumninHel () AOCTUXKEHMSA OueHouHble cpeacTea
(mogyns) KOMNeTeHUUK
1.1 | O6bwwme YCTHbIV onpoc.
3aKOHOMEPHOCTU BbinonHeHne 1 ohopmneHue
npoTeKaHus nabopaTopHbIX paboT.
XUMNYECKUX peakuun. KoHTponbHasa pabora.
OneMeHTbI OrK- 1 OrlK-1.2
XUMUYECKON
TEPMOAMHAMMUKN U
XUMUYECKON
KMHETUKW.
1.2 | PacTtBopbl YCTHbIV onpoc.
onK- 1 OrliK-1.2 BbinonHeHune n odhopmneHne
nabopaTopHbIX paboT.
KoHTponbHaga pabora.
1.3 | OkncnutensHo- YCTHbIN onpoc.
BOCCTAHOBUTEMbHBIE | e ¢ OrllK-1.2 BbinonHeHne 1 ohopmneHue
peakuumn nabopaTopHbIX paboT.

KoHTponbHaga pabora.

1.4 | CTpoeHue aToma.
Meprnoguyeckuin OrlK- 1.2
3aKOH U OMK- 1 YCTHbIN onpoc.
nepuoguyeckas KoHTponbHasa paboTa
cucTeMa 3fieMeHToB
O.. MeHgeneeBa

1.5 | Xumundeckasa cBs3b OrllK- 1 OrllK-1.2 KoHTponbHasa paboTta
1.6 | KomnnekcHble KoHTponbHaga pabora.
coeauHeHust OrnkK-1 OrK- 1.2
1.7 | XapakrepucTtuka OrlK- 1.2 KoHTponbHas paboTa.
3N1EMEHTOB U UX OlK- 1
CcoeNHEHUN
lMpomexyToyHas aTTecTauns KM

dopma KOHTPONS — 3K3aMeH




20. TunoBble OUEHO4YHbIe cpeacTBa M MeToAMYeCKMe MaTepuanbl, onpeaensiowme
npoueaypbl OLueHUBaHUsA

20.1. TeKywWMN KOHTPOSb yCNeBaeMocTu

OueHka 3HaHW, YMEHWA W HaBbIKOB, XapakTepuaylolwasa aTtanbl (opMMpoBaHNS
KOMMeTeHUMA B pamMKax W3y4yeHuUs [OUCUMUNIAMHBI OCYLIEeCTBMSeTCA B XOoA4e TeKylwen u
NPOMEXYTOYHOM aTTecTauun. Tekywas aTrectauus npoBOOUTCA B COOTBETCTBUM C
lMonoxeHnem O Tekywen aTTectaumm obydarolmxca no nporpaMmmam BbiCLIEro obpasoBaHus
BopoHexckoro rocygapCTtBEHHOMO yHMBEpPCUTETA.

KoHTponb ycneBaeMoCTW MO AUCUMMAMHE OCYLLECTBNSEeTCAS B (POopMe MMUCbMEHHbIX
KOHTPOSbHbIX paborT.

MpuMepbl KOHTPONBbHLIX PaboT ANA TeKyLero KOHTPONA ycrneBaeMoCTH:

Mo Teme “O0WME 3aKOHOMEPHOCTU NPOTEKAHUSA XUMUYECKUX peaKkUnn.
ANEeMeHTbl XUMUYECKOU TEPMOANHAMUKU U XUMUYECKON KUHETUKN”

BapuaHTt Ne 1.

1. [Be peakumn npotekatoT npu 25°C C OAMHAKOBOW CKOPOCTbIO. TemnepaTypHbIn
KO3(PPMLUMEHT CKOPOCTN NEPBON peakLmn paBeH 2, a BTopon — 3. HanTu OTHOLLEHME CKOPOCTEN
3TUX peakunn npun 65°C.

2. B cucteme ycraHoBunochb pasHoBecne CO, + H; «» CO + H,O — Q . Kak Hago
N3MEHUTb KOHLIEHTpaLMlO BELWecTB, AaBreHne n TemnepaTypy, YTOObl yBENUUUTbL BbIXOA
NPOLYKTOB peakumnn?

3. Ucxopos n3 ypaBHeHunsa peakumm CH3OH (k.) + 3/2 Oy (r.) = CO; (r.) + HO (x.),
AH’= — 726,5 kX, BblYUCIUTb CTaHOAPTHYI0 3HTanNbNUIO (AH°298) obpasoBaHNA METUNOBOIO
cnvpTa, UCMonb3ysa creaytolme gaHHble: AH 208 CO, (1) = - 393,5 k[x/Monb, AH 265 HoO(X.)
= - 285,8 k[x/monb.

BapuaHT Ne 2.
1. Kak nameHuTca cKopocTb rasodasHon peakumm 4H, + 2NO, = 4H,O + N, npu
yBenuyeHun oduiero gaBneHus B cucteme B 2 pasa?
2. ObbacHUTe, OydeT SHTPONUSA CUCTEMbI YBENMYMBATBCH WU YMEHbLIATbLCA B XO4e
NPOTEeKaHUSA CreayLwnx peakummn:
a) 2NO (r.) + Oz (r) =2 NO; (r);
0) SO, (r)+2H,S (r)=2S (1.) + 2 H,0 (X).
3. Ha ckonbko rpagycoB Hago MOBbLICUTbL TemnepaTypy, 4ToObl CKOPOCTb peakuuu
yBenuyunack B 27 pas npn y =37

Mo Teme “ PacTtBopbl ”

BapuaHTt Ne 1.

1. CKONMbKO MUIMUANTPOB KOHLUEHTPUPOBAHHOW consiHon kuernotbl (p = 1,19 r/mn),
cogepxawen  38% (macc.) HCI, Hy>xxHO B3sTb Anga npurotoBnenus 1 n 2 M pactsopa?

2. WwmetwTca pactBopbl ¢ pH=7 un pH=5. B kakom wn3 aTux pactBopoB 6onbLue
KOHLIEHTpaLumMsi MOHOB BOAOPOAA M BO CKOMbKO pa3?

3. Hantn mMonsanbHyto KOLEHTpauuio 1 MOSIbHYIO LOSK0 caxapo3bl B pacTBOpe, CoAepKallem
510 r Boabl 1 65 r caxapo3bi.

4. K pactBopy cynbduta Hatpmst Na,SO3; pobasmnm NaOH. O6bscHUTE, B KakKyldo CTOPOHY
CMECTUTCSA paBHOBECKE peakuun rmaponuaa?

BapuaHT Ne 2.



1. Kakon obvem Boapbl Hago npubasutb k 100 mn 20 %-Horo (No macce) pactBopa CepHON
KMCnoTbl (NoTHocTb 1,14 r/mn), 4ToObl NoNy4YnTb 5%-HbIN pacTBOp?

2. PactBop, cogepxawumn 8 r HekoToporo Bewectea B 100 rpammax guaTunoBoro agpumpa,
kmnnt npun 36,86°C, Torma kak uuctbii acpmp kunut npu 35,60°C. Onpepenutb
MOMEKYNsipHY0 Maccy pacTBopeHHoro BelecTtsa (Kys = 2,02).

3. OcmoTuyeckoe gasrieHue pactBopa, B 250 mMn KOToporo cogepXxutcsa 3 r caxapa, npu
12°C paBHo 83,14 klMa. OnpegenuTte MOMSPHYO Maccy caxapa.

4. CocTtaBbTe MOMEKYNspHblE W WOHHbIE YypaBHeHus ruagponu3a conen Cu(NOs),,
CH3COORb, Na,SOs.

Mo Teme “OKucnnTenbHO-BOCCTaHOBUTENBLHLIE peakumn’

BapuaHTt Ne 1.

1. OnpegenuTe cTeneHb OKUCIIEHNS aTOMOB 3fIEMEHTOB B COEAMHEHUNSAX N MOHAX: Sn03%,
SnCI4, Hz[SnC|4], H,>O,, HNO3, H3AsOy4, CaO,.

2. Kakne oKMCnnTENbHO-BOCCTAHOBUTENbHbIE CBOMCTBA MOrYyT MPOSABNATH crefyoLimne
coeanHeHnusa: SO,, KMnQy4, Na,S, HNO3, K,Cr,O,?

3. Wcnonb3yss MeTog anekTpoHHoro 6anaHca, COCTaBbTE€ CXEMbl OKUCIIUTESNbHO-
BOCCT@HOBUTENbHbIX MPOLIECCOB W paccTaBbTe KOIMPMPUUMEHTBI. YKaXUTE OKUCIUTENDb U
BoccTtaHoButenb. Onpeaenute Tun OBP:

Cl, + KOH — KOCIH+KCI + H,0 ;

H,S + Cl, + H,O — H,SO,+ HC1
FeSO, + KClOg + H,S0, — Fe2(804)3 + KCI + H,O
H,O, + Mgl, + H,SO4 — 1, + MgSO4 + H,O

BapuaHT Ne 2.

1. OnpegenuTe cTeneHb OKUCIEHNS aTOMOB 3fIEMEHTOB B COEANHEHUSAX U MOHaX: AS,S3,
Cr,03, Cr,07%7, K2Cr,07, Nag[Cr(OH)g], KClO2, MgHo.

2. Kakne oKncnmtenbHO-BOCCTAaHOBUTENbHbIE CBOMCTBA MOryT MPOSIBAATb creaylLime
coeanHenusa: H,S, MnO,, KoMnOg4, HNO,, Na,CrO4?

3. Wcnonb3yss MeTon SneKkTpoHHOro 6anaHca, COCTaBbTE€ CXEMbl OKUCIIUTENbHO-
BOCCTAHOBUTENbHbIX MPOLECCOB W paccTaBbTe KO3IMMMUUMEHTbI. YKaXUTE OKUCIUTENb W
BoccTtaHoButenb. Onpeagenute Tun OBP:

NH; + KCIO3 — N, + KCI + H,O

NO, + H,O — HNO3 + HNO;

S + KOH — K3S03 + K;S + H,0O

CI’2(SO4)3 + Br, + NaOH — Na,CrO,4 + NaBr + Na,SO,4 + H,O

Mo Teme “CtpoeHue aTtoma. [Nepnoamnyecknin 3aKoH 1 nepuoanyeckasd cucrtema
anemeHToB .. MeHpoeneesa”

BapwuaHT Ne 1.

1. Kak n3ameHaTCA paguyc atoma M 3rekTpooTpuuaTerbHOCTb 3MEMEHTOB B rpynnax u
nepuogax?

2. CocTaBbTe 3MeKTPOHHbIe (popMyrbl aToma Zn 1 voHoB Mg S

3. B uyem cywHoCTb npuHUMNa HaunMmeHblen aHeprun? Kakne opbutanu atoma
3anonHATCS ANeKTpoHaMu paHbLue: 4s unu 3d, 5s nnu 4d? Moyemy?

4. Kakne KBaHTOBblE YMCMa BaM M3BECTHbI? [lanTe KpaTKylo XapakKTepUCTUKY Kaxaomy K3
HUX.

BapuaHT Ne 2.



1. CdopmynupyeTe nepuoguMyeckmn 3akoH. B 4em cocTtouT PuU3NYecKUn CMmbICH
nepmMoanyeckoro 3akoHa?

2. Kakne anemMeHTbl OTHOCATCA K S-, p-, d-, f — anemeHTam? KakoBo Mx pacrnonoxeHve B
Mepunogmnyeckon cucteme aneMeHToB? KakoBbl MakcMMaribHble eMKOCTU NepnoaoB?

3. Ncxoas M3 nonoXKeHust afiEMEHTOB B NEPUOLMYECKON CUCTEME, OOBbSCHUTE, Y Kakoro 13
rMOpOKCNO0B OCHOBHblE CBOWCTBA BblpaxeHbl B ©onblien creneHn: a) NaOH unn KOH; 6)

NaOH unn Mg(OH)..

No Teme “Xummnyeckas cesasb”

BapwuaHT Ne 1.

1. BogopogHasa cBeA3b: Kak obpasyeTtcd, kakumu CBOMCTBaMM obnagaeT. XapakTepHble
dom3nyeckme CBOMUCTBa BELLECTB C BOLOPOLHON CBA3bIO.

2. B monekynax CH4, NH3 un H,O BaneHTHble opbutanu atomoB C, N, O Haxogdatcs B
COCTOAHUU sp3-rm6p|/|p,|/|3a|_|,mm, OAHAaKO yrnbl Mexay cBA3siMu He paBHbl: B CH, 109°, B NH3 107 m
B H,O 105°. Kak 3TO0 00bACHUTL?

3. N3o6pas3nte 3aceneHHoOCTb opbutanen anektpoHamu B Mmonekyne O, no metoay
MONeEKynspHbIX opbuTanen. Yemy paBeH NoOpsOoOK CBA3M B 3TOM MOSEKyNle M KakoBbl ee
MarHuUTHble CBOMCTBA?

BapwuaHT Ne 2.

1. N3BecTHO, 4YTO B atomax bepunnus n 6opa 2p-opbuTtann pacnosioXXeHbl BOOMNb OCEN X, Y
nz cyrnamu mexagy Humm no 90°. MNoyemy xe Toraa mornekyna BeF; nuHenHas (a He yrnosas), a
monekyna BF; nnockas (a He nupamupaansHas)?

2. B 4yem coctoaT oTnnuua mMeToda BarneHTHbIX CBA3EW U MeToda MONEeKyNnApHbIX
opbutanen?

3. N3o6pas3nTte 3aceneHHoCTb opbuTanen anekTpoHamu B runoTeTuyeckon monekyne Mg»
no MeToAy MOMNeKynspHblX opbutanen. Yemy paBeH nopsiaok CBA3M B 3TON MOSEKyne 1 KakoBbl
ee MarHuTHble cBoncTea?

Mo Teme “KomnnekcHble coeanHeHng”

BapuaHTt Ne 1.

1. JanTe HasBaHus cneaywwuM KOMMSEKCHbIM coeauHeHuam: [Pd(H20)(NH3z).Cl]|Cl,
K2[Co(NH3)2(NOz2)4], Naz[Pt(OH)sClI].

2. o npvBeOeHHbIM HWXE Ha3BaHUSM KOMMMEKCHbIX COEAWHEHUA COCTaBbTe WX
dopMy-nbl, YKaXXnte CTENEHb OKMUCIIEHMS] U KOOPAMHALMOHHOE YMUCOo KoMMrekcoobpasoBartens,
a TaKkkKe eMKOCTb nuraHga:

a) auuunaHoapreHTar (I) kanus;

6) xnopua anxnopoaksatpuammmHkobanbTa (I1);

B) rekcaunaHoxpomart (1) HaTpus;

r) 6pomung rekcaammuHkobansta (ll1).

3. M3 nepeuuncneHHbix nuranHgos F-, NHsz, CI°, OH™, Br, CN°, NCS", H.0, SZ‘, I,
CHsCOO, 8042‘, C,04% BblOepuTe MOHOAEHTATHbIE NUraHAbI.

4. C nosvumin meToga BaneHTHbIX CBsA3en AanTe OObACHEeHWe NpPOCTPaHCTBEHHOro
CTPOEHNA W MarHUTHbIX CBOWCTB KOMIMJIEKCHbIX COEAMHEHUA, a TakkKe YKaxute Tun
rmbpungmsaumm AO komnnekcoobpasoBaTtens:

a) cynbdat tetpaammuHmeau (l1);

6) rekcaumaHogeppar (Il) kanu4.

BapuaHT Ne 2.



1. lanTe HasBaHuA crnegyowmnmMm KomnnekcHbiM coeanHeHuam: [Co(NH3)sSO4]NOg,
Na3[AI(HzO)3(SO4)3], [CF(H20)4PO4]

2. Mo npvBeAEeHHbIM HWXEe Ha3BaHUAM KOMMSIEKCHbIX COEOWHEHU COCTaBbTe WX
opMy-bl, YKaXXnte CTeNeHb OKUCIIEHUSI U KOOPAMHALMOHHOE YMUCIIO KoMMrekcoobpasoBartens,
a Takke eMKOCTb nuraHga:

a) 6pomoneHTaHuTponnatmHart (V) kanus;

6) ANXNopoOANTUOMOYEBUHA KaaMUN;

B) 6pomuna rekcaammuHkobaneTa (ll1);

r) TeTpaxnopoagnammMmuH nnaTuHa.

3. N3 nepeuncnenHbix nuraHgos F-, NHs, CI7, OH™, Br, CN™, NCS", H;0, 82‘, I,
CH3COO™, SO, C,04% Bblbepute 6uaeHTaTHbIE NUraHabI.

4. C no3vumin MeToaa BaneHTHbIX CBA3en JanTe 06bsiCHEHNE NPOCTPAHCTBEHHOIO
CTPOEHMS U MarHUTHbIX CBOMCTB KOMMSEKCHbBIX COEOUHEHNI, a TakKe yKaXXnte Tun
rmbpuansauum AO KomnnekcoobpasoBaTens:

a) tetpaxnopomepkypar (Il) kanus;

6) rekcadTopocTaHHaT (IV) HaTpus.

No Teme “XapakTepuctmka 3aneMeHToB U nx coeanHeHun”

BapuaHT Ne 1.

1. Kak nony4atoT 6epunnun M Kak 9TOT MeTann B3auMOOEWCTBYET C KUCHOTamu,
Leno4yamm n Boaon?

2. loyeMy MarHMi ycToOMuMB K [LOEWCTBUIO BOAbl Npu 0OblMHOM TemnepaType, HO
B3anMMOAENCTBYET C Heun npu HarpeBaHun n B npucytctaum NH,CI?

3. MarHunin npuMeHsieTCs B Ka4eCTBE BOCCTAHOBUTENS Mpu nosnydyeHmn tutaHa ms TiCly.
Kakyto maccy TutaHa MOXHO nonydmtb ¢ nomowbto 100 kr marHua? Kakve gpyrme metansibl
nosly4yatoT MarHMMTEPMUYECKMM cnocobom?

4. Hanuwmnte ypaBHEHUS N YKaXXuTe YCrnoBus NPOBESEHUS peakunin AN oCyLecTBNeHUs
cnegylLwmx npespaLLeHni:

BaC|2 — Ba — BaO — BaOz — Ba(OH)z — 83003 — Ba(HCO3)2 — BaC03 — BaC|2

BapuaHT Ne 2.

1. [lpmBecTn npumepbl peakuumn, XxapakTepusyroLmx XmMmmyeckme CBoOMCTBa aMmmMmaka.

2. Onucatb CTpoeHne Monekyrn okengos doccopa (+3) u (+5) 1 nx xumuyeckume
CBOWCTBA.

3. Kakon obbem ammmaka (H.y.) MOXHO Nony4nTb, nogencteoBas AByma nutpamm 0,5 N
pacTBOpa LLENOYN Ha COflb aMMOHNA?

4. HanucaTb ypaBHEHUS peakunin TEPMUYECKOro passioXeHUs cneayroLmnx conen:
(NH4)2CO3, NH4NO3, (NH4)2SO4, (NH4)H2PO4, Cu(NO3)s,.

[nsa oueHVBaHus pe3ynbTaToB OOyYeHWss MNpu MPOBEeOEHMM TeKyLero KOHTpons
ycreBaeMOoCTV UCMONb3YTCS crieayroLLme nokasaTenu:
- 3HaHMe Yy4yebHOro MmaTtepuvana W BrnageHUe MOHATUMHLIM annapatom obwen wu
HeopraHM4eckom XMMuu;
- YMEHUWE UNMICTPUPOBaTL OTBET NpUMepamMun u daktamu;
- YMEHUE NPUMEHATb TEOPETMYECKNE 3HAHMS AN PeLleHnsl MPaKTUYeCcKnX 3aaad.

Ona oueHnBaHuA pe3ynbTaTtoB o6yqu|/|9| npu npoeegeHnn TeKylero KOHTPOoA

ycrneBaemocTu ncrnonb3yeTcs 4-6annbHas wana: «OTITIUYHOY, «XOPOLLOY,
«yOOBMNETBOPUTENBHO», «HEYAOBNETBOPUTENBHOY». KpuTepun oueHnBaHus npuseaeHb! BbiLLE.

20.2. NpomexyTo4yHasa atrecTaums



MpomexyToyHass aTTecTaumMsi NpoBOAUTCS B COOTBETCTBMM C [lonoxeHnem o
NMPOMEXYTOYHOM aTTecTauum obyyalwmuxcs Mo nporpaMmam  BbiCcliero obpa3oBaHus.
KoHTporbHO-3MepuTenbHble MaTepuanbl NPOMEXYTOYHOW aTTecTauuy BKMOYalT B cebs
TEOPETMYECKME BOMPOCHI, MO3BOMSAOWME OLEHUTb YPOBEHb MOMYYEHHbIX 3HAHUA W
npakTM4yeckoe 3aJaHue, MNO3BONSIOLWEe OLEHUTb CTeneHb CHOPMUPOBAHHOCTM YMEHUIA W
HaBbIKOB.

20.2.1. NepeyeHb BOMPOCOB K 3K3aMeHy

1. dyHoamMeHTarnbHble TEOPUW U 3aKOHbl XUMUW: aTOMHO-MOJIEKYNsipHas Teopusi; 3akoH
COXpaHeHusi Macchl 1 aHeprun; lNepnognyecknin 3aKoH; TEOPUA XUMNUYECKOTO CTPOEHUS.

2. CTexmoMeTpuyeckme 3aKOHbl XUMUKU (3aKOH KpaTHbIX OTHOLUEHWMW, 3aKOH MOCTOAHCTBA
cocTtaBa U cBouCTB). OrpaHMYeHHbIN XapakTep U rpaHnubl MPUMEHMMOCTU CTEXMOMETPUYECKUX
3aKOHOB.

3. Passutne npepacrtasneHMn o cTpoeHum atoma. [lnaHetapHas mopenb Pesepdopaa.
Teopusa bopa.

4. OCHOBbI KBAHTOBO-MEXaHNYEeCKOro onnucaHns cTpoeHnsa atoma. KopnyckynspHO-BonHOBas
npupoaa anekTpoHa. ATomHasa opbutanb. KBaHTOBbIE YMcna.

5. OcHOBHble npaBuia 3anofiHeHWa opbuTanen anekTpoHamy (NPUHUMN HaUMeEHbLUEN
3Hepruu, npmHumn Maynu, npasuno NyHaa).

6. NMepuognyeckmn 3akoH [O.. MeHgeneeBa, ero coBpeMeHHass OpMynMpoBka W
dunaunyecknii cmbicn. CTpoeHne Nnepnoanyeckon CUCTEMbI 31IEMEHTOB.

7. XuMn4yeckas CBsi3b, €e OCHOBHbIE XapaKTepUCTUKKN (SHeprus, AfMHa, HanpaBneHHOCTb).

8. lNpepncraBneHne o0 MIOHHOW CBA3M.

9. KoBaneHTHasa cBA3b: OOMEHHbIN M OOHOPHO-aKUENTOPHbIM MexaHu3Mbl 0bpa3oBaHus;
cBoncTBa cBA3W. [peactaBneHne 0 KpaTHbIX CBA3SIX.

10. M'mbpuaunsaums aToMHbiXx opbutanen. Tunbl rMMbpuansauum n reomeTpus Momnekyn (Ha
npyUMepe CoeANHEHUI C Sp-, SP>-, Sp°- rMbpuanaaumeit opbutanei LeHTpanbLHoro atoma).

11. MeTtannuyeckaa cBs3b. duamyeckne CBOUCTBA MPOCTbIX U MEPEXOAHbLIX MeTasnos,
00ycnoBneHHble 0COBEHHOCTSAMN METanNIMYeCcKon CBA3N.

12. BogopoaHas cBs3b.

13. MexmonekynspHoe B3ammogencTene (cunol BaH-gep-Baanbca).

14. TepMmognHaAMUYECKNE CUCTEMbI: OTKPbITble, 3aKpblTble, M30NMPOBaHHble.  DyHKUMU
COCTOSIHUS. BHYTpeHHsASa aHeprus, aHTanbnus. NepBoe Hayano TepMoavHaMUKU.

15. Tennosble adheEKTbI XMMUYECKMX peakumnin. 3akoH [fecca n cneacTeus M3 Hero.

16. OHTponua.  CeobogHas  aHeprus mMbbca. TepmogMHamMn4eCcKun Kputepum
HanpaBneHHOCTM XMMUYECKOro npouecca.

17. ObpatTumble U1 HeobpaTuMmble XxXumuyeckne peakumm. COCTOAHME  XMMUYECKOro
paBHoBecus. KoHcTaHTa paBHoBecus. [MpunHumn Jle - WWaTtenbe.

18. Xumunyeckas kuHeTuka. CKOPOCTb XMMUYECKON peakunn. 3akoH AENCTBYIOLLNX MacC.

19. BnuaHne TtemnepaTypbl Ha cKopocTb peakuuun. [Mpasuno BaHT-Todda. YpasBHeHue
AppeHuyca. JHeprusi aktuBaumm peakuuu.

20. KaTtanus. MNpuHumMn gencTens katannu3aTopoB U MHIMOUTOPOB.

21. Bugbl gucnepcHbix cucteM. Ma3oobpasHble, Xuakme, TBepable pacTtBopbl. PacTBopeHue
Kak on3nko-xmmundeckmi npouecc. ConbBaTbl, rMaparhbl.

22. HeHacbllWeHHble, HacbIWeHHble, MNepechilWeHHble pacTBopbl. Cnocobbl BbipaXeHus
KOHUEHTpauun pacTBOpOB.

23. MNoHaTne o6 maoeanbHoM pacTtBope. 3akoH Payna u crnefctBus n3 Hero (NOBbILWEHWE
TemnepaTypbl KAMEHUS N NOHWXEHWe TeMnepaTypbl 3aMep3aHusi pacTBopa MO CPaBHEHUIO C
YUCTbIM pacTBOpPUTENEM).

24. OcMOC 1 OCMOTUYECKOE AaBneHME.

25. Teopus anekTponuTuyeckon noHmnsaumn. CteneHb U KOHCTaHTa MoHmnsaumn. CunbHble U
cnabble anekTponuTbl. N3oToHU4Yecknin koadbdpuuneHT BaHT-Modda.

26. JnekTponutnyeckas guccouuauusi  KMCNoT, OCHOBaHuMW, conen. AMdOTepHble
rmopokcuabl.



27. NoHnsauma Boabl. MoHHoe npousBegeHve Boabl. BogopogHbin nokasatens (pH),
rMOpoKCUnbHbIN Nokasatens (pOH).

28. 'mgponus conen. ®akTopbl, BAUAIOLLME HA CTENEHb rMAPONMU3a Conu.

29. lNpomnsseaeHne pacTBOPMMOCTU. YCroBusi 06pasoBaHnsA U pacTBOPEHUSI OCaaKa.

30. OkncnnTenbHO-BOCCTAHOBUTENbHbIE  peakumn. CTeneHb  OKUCMEHUs.  TunuyHble
OKMCNUTENN N BOCcCcTaHoBUTENW. MeToa anekTpoHHOro 6anaHca.

31. leTeporeHHble peakumm B pacTBopax. CTaHOapTHble 3MeKTpPoAdHble noTeHumansl
MeTannos. Pag HanpskeHun meTannos.

32. DneKTponM3 pacnsaBoB 1 BOAHbIX paCTBOPOB COSEN.

33. Metannbl U HemeTannbl B nepuoguyeckon cucteme. O6wimne cBOWCTBA METansos.
O6uwue cBoncTBa HEMETANOB.

34. Bogopoa. [llonoxeHne B [lepnognyeckon cucteme, U3NYeckne u XMMUYECKue

ceovicTBa. MeToabl nony4YeHna sogopoaa.

35. WenoyHble meTansbl. XMMUYeckne CBOMCTBA N MeTObl MOSTy4YEeHUS.

36. LLleno4yHo-3emernbHble MeTansbl U UX COEANHEHUS.

37. ANIOMWHUIA: NOSy4YeHne, XMMUYeCcKne CBOMCTBA, BaXKHENLUNE COeANHEHUS.

38. dusnyeckue n xmmmyeckme cesonctaa yrnepoga. Okcuasl yrnepoga u KpeMHus. YrosnbHas
Kncnorta un ee conu.

39. dusnyeckme n xmummnyeckme ceoncTea KpemHmnsa. Okcnabl KpemHus. KpeMHueBasi Kucrnora
n ee conu.

40. dochop M ero BaxHenwme coeanHeHua (okcnabl docdopa, opcdopHas Wt
docopuctas kucnota). lNonyyeHme n xummn4eckne cBOMUCTBA.

41. A30T N ero BaxHeuwune coeauHeHus (amMMuak, OKCUAbl as3oTa, as3oTHas KucroTa).
Mony4yeHne ammunaka n a3oTHOW KUCSOTbI.

42. XuMmn4yeckne CBOMCTBA KUcriopoda n o3oHa. MeTtoabl noflyvyeHus kucnopoaa.

43. Cepa, okcuabl cepbl. CepHasi, cepHUCTasi, CEpoBOAOPOAHAA KACIOThI U UX CONM.

44. Obwas xapakTepuctuka ranoreHo. OcobeHHOCTN XMMUKn oTopa.

45. YXeneso u ero coegnHerus. MNonyyeHme, xummnyeckne cBOMUCTBA..

46. NanoreHOBOOOPOAHbLIE KACIOTbI U UX COSN.

47. OBLwas xapakTepucTnka noarpynnsi Meau.

48. XpoM 1 ero coeanHeHs.

49. MapraHeL 1 ero coeanHeHus.

20.2.2. NMpumepbl NpakTUYECKUX 3aAaHUN K IK3aMeHY

1. Hanvwwute opmynbl COeANHEHUIA: OKCUA arntOMUHUS, TMOPOKCUL MarHus, Xxnopug

aMMOHWSA, HUTPUT HaTpuUs, rMapokcoxnopug kanbuusi. K kakoMy Knaccy OTHOCUTCS

Kakgoe U3 9TUX coeAnHEeHNn?

Ckonbko monekyn cogepxutcs B 98 r cepHOM KACTOTbI?

Kakolt 06bem npu Temnepatype 27°C v gasnenuun 1- 10° MNa 3aHumaeT ras maccoit 1 T,

€CNnKN 3HaYeHne ero OTHOCUTESbHOM NMAOTHOCTU NO Bogopoay paBHO 327

4. Yemy paBHbl MaccoBble JOMnN aniemMeHToB B coeanHeHnax NHz n NO,?

5. Kakue BUabl XMMN4YECKOM CBSI3M BaM U3BECTHbI? [lanTe KpaTKyto XapakTepUCTUKY KaXKaoM
N3 HUX.

6. B yem coCTOUT CYLHOCTb MeToa BarieHTHbIX CBA3EN?

7. Kakumm MarHuTHbIMM cBoWcTBamu obnagaet monekyna O, (napamarHUTHbIMKA UMK
AnamarHuTHbeIMK)? MNosicHUTe CBON OTBET.

8. Ob6bsacHuTe, NnodYemy Boga NoTHee nbaa?

9. Kak nameHsioTca paguvyc atoma u 3fekTpooTpuUaTeENbHOCTL 3NIEMEHTOB B rpynnax u
nepuogax?

10. CocTaBbTe 3MeKTPOHHbIE (hOpMyrbl aToMa Zn 1 noHoB Mg S

11. B yem cywHOCTb npuvHUMNA HaumeHblen aHeprun? Kakne opbutanm aTtoma
3anosHAKTCA dneKkTpoHamu paHblue: 4s unu 3d, 5s unu 4d? MNovemy?

w N



12.CopmynupyeTe nepuogumyeckui 3akoH. B yem coctout (u3Myeckui CMbich
nepmoanyecKoro 3akoHa?

13. Kakve KBaHTOBble YMcCna BaM M3BECTHbI? [lanTe KpaTKyl XapaKTepuCTUKY KaKaoMy U3
HUX.

14. Yto Takoe s-, p-, d-, f — anemeHTbI? KakoBo ux pacnonoxeHue B [lepuoanyeckon
cucTeme anemeHToB? KakoBbl MakCMMarnbHble EMKOCTU NepuoaoB?

15. Mcxoga n3 nonoXeHust 3NeMeHTOB B NEPUOLMYECKON cUCTEME, OOBACHUTE, Yy Kakoro 13
rMOPOKCUA0B OCHOBHbIE CBOMCTBA BblpaxeHbl B 6onbwen ctenenn: a) NaOH nnn KOH,;
6) NaOH nnn Mg(OH),.

16.[1ee peakumm npoTekatoT npu 25°C € OOWMHAKOBOW CKOPOCTbI. TemnepaTypHbIi
KO3(PPMLUMEHT CKOPOCTU NEPBON peakuuu paBeH 2, a BTopon — 3. Hantm oTHoweHwue
CKOpOCTEeN aTnX peakumn npm 65°C.

17.B cucteme ycraHoBunocb pasHoBecne CO; + H; & CO + H,O — Q . Kak Hago
N3MEHUTb KOHLIEHTpaLMIO BELWECTB, AaBneHne n TemnepaTypy, YTobbl yBENNYMTbL BbIXOS
NPOAYKTOB peakumnn?

18.Kak u3mMeHunTCs CcKOpoCTb rasodgasHon peakumm 4H, + 2NO, = 4H,O + N, npwu
yBenuyeHun oduiero gaBneHus B cucteme B 2 pasa?

19.Ha ckonbko rpagycoB Hafo MOBbLICUTb TemnepaTypy, 4TOObl CKOPOCTb peakuuu
yBenuyunace B 27 pas npun y =37

20.06bsAcHMTE, ByOoeT BHTPONUSA CUCTEMbI YBENMYMBATLCS WKW YMEHbLUaTbCA B XoAe
NpoTeKaHUs crnegyLwmnx peakummn:

a) 2NO(r.) + Oz (r) = 2 NOg (r);
6) SO, (r)+2H,S (r)=2S (1.) +2 H0 (x).

21.Ncxonos w3 ypaBHeHusi peakumm CH3OH (k.) + 3/2 O, (r.) = CO, (r.) + HO (xk.),
AH'= — 726,5 K[DK, BblMUCNUTL  CTAHOAPTHYH 3HTanbnuio (AHozgg) obpasoBaHus
MEeTUNOBOro crnmpTa.

AH 595 CO5 (r.) = - 393,5 klx/Monb, AH ‘25 HoO(k.) = - 285,8 k[x/Monb.

22. CKOMbKO MUMANUIUTPOB KOHLUEHTPUPOBAHHOM conisgHou kucnotel (p = 1,19 r/mn),
cogepxawen  38% (macc.) HCI, Hy>xxHO B3aTb Ang npurotoBneHua 1 n 2 M pactsopa?

23. NmetoTcsa pactBopbl ¢ pH=7 n pH=5. B kakom wu3 3TuUX pacTBOpoB OonbLle
KOHUEHTpaunsa MOHOB BOAOPOAA N BO CKOJSTbKO pas?

24.Hantn MonsanbHy0 KOLEHTPaLMIo M MOSbHYHO A0S0 caxapo3bl B pacTBOpe, coaepallem
510 r Boabl 1 65 r caxapo3bi.

25. Kakon obbem Boabl Hago npubasutb K 100 mn 20 %-Horo (N0 mMacce) pacTtBopa CepHOM
KMCnoTbl (NoTHocTb 1,14 r/mn), 4ToObl NonNy4YnTb 5%-HbIN pacTBOpP?

26. PactBop, cogepxawmn 8 r HekoToporo Bellectsa B 100 rpammax AnaTunoBoro acumpa,
kmnut npu 36,86°C, Torga kak unuctein adup kunut npm 35,60°C. Onpepenutb
MOMNEKYNSAPHY0 Maccy pacTBopeHHoro BewecTtsa (Kss = 2,02).

27. OcmoTu4eckoe aaBneHue pacteopa, B 250 My KOTOporo cogepxutca 3 r caxapa, npu
12°C paBHo 83,14 klMa. OnpegenuTte MONSpHYO Maccy caxapa.

28. CocTtaBbTe MOMEKYNSAPHbIE M  WOHHble YypaBHeHusa rugponusa conen Cu(NOs)y,
CH3COORDb, Na,;SOs.

29. K pactBopy cynbuta HaTpus Na,SO3; gobasunm NaOH. O6bAcHUTE, B KaKyldo CTOPOHY
CMECTUTCS paBHOBECWE peakLmu ruaponnsa?

30. K pactBopy ZnCl, gobasunu cnegyowme Bewectsa: a) HCI; 6) KOH; B) Ko,CO3. B kakux
cnyyasx rugponms  ycunutca? [lNMouemy? CocTtaBbTe MONEKYNSPHbIE U NOHHbIE
YpaBHEHUSA rMOponmn3a CoOOTBETCTBYHOLLMX CONEN.

31. Jante HasBaHusa cregywowmm KomnsniekcHbiM  coeguHeHusm: [Co(NH3)5SO4]NO3,

Na3[A|(H20)3(SO4)3], [Cr(H20)4PO4]

32. Mo npuBegeHHbIM H/XEe Ha3BaHUAM KOMIMITEKCHbIX COEIMHEHNN COCTaBbTE UX (*)OpMyJ'IbI,
YKaXute CTeneHb OKUCNeHnA 1M KoopaunHauMOHHOE YUCIOo KOMnﬂeKCOO6pa3OBaTeﬂﬂ, a
TaKXKe eMKOCTb IraHaa:



a) 6pomoneHTaHuTponnaTtuHart (1V) kanus;
6) AMXNOPOANTUOMOYEBUHA KAAMUM;
B) 6pomuna rekcaammuHkobanbTa (l11);
r) TeTpaxnopoanammMuH nraTuHa.
33. U3 nepeuncnenHbix nuraHaos F-, NHs, CIT, OH™, Br, CN™, NCS™, H,0, S*, I, CH3;COO",
S0,%, C,04% Bblbepute BuaeHTaTHbIE NUraHabl.

34. C no3vumi metoaa BasneHTHbIX CBA3en fanTe 060bACHEHNEe NPOCTPAHCTBEHHOIO
CTPOEHMSA U MarHUTHbIX CBOMCTB KOMMIEKCHBIX COEOUHEHWNI, a TaKKe YKaXXnTe TunM
rmbpugunsauun AO komnnekcoobpasoBaTens:

a) TeTpaxnopomepkypart (I1) kanus;
6) rekcacbTopoctaHHaT (IV) HaTpus.

35. HanuwuTe ypaBHEHUS U yKaXnte ycrioBUs NpoBeAeHUs peakunin Ans ocyLeCcTBNeHNs
cnefylowmnx npespaLLeHuii:

BaCl, —» Ba —» BaO — BaO, — Ba(OH), —» BaCO3; — Ba(HCO3), — BaCO3; — BaCl,

36. Kak B psagy BogopoaHbix coeauHeHun NH3;—PH3;—AsH3; wmn3ameHsieTca npoYHOCTb
MEXaTOMHbIX CBS3eN U TepMuyeckas yCTONYNBOCTb coeanHeHnin? OTBET NOACHUTD.

37. Ykaxute cnocobbl nonydeHna Bogopoda B MPOMBbIWSIEHHOCTM M B nabopaTopuu.
HanuwunTte ypaBHEHUS COOTBETCTBYHOLLNX peakLumi.

38. Kak B psgy BopgopogHbix coeguHeHun CH,—SiH;—GeH; u3MeHsieTcs NpoOYHOCTb
MEXaTOMHbIX CBS3eN U TepMuyeckas yCTONYNBOCTb coeanHeHnin? OTBET NOACHUT.

39. N3BecTHO, 4YTO B atomax bepunnuna n 6opa 2p-opbutanm pacnosnoXeHbl BAOSb OCEN X, Y
n z cyrnamm mexagy Hiumm no 90°. MNovemy xe Toraa monekyna BeF, nuHenHas (a He yrnosas),
a monekyna BF; nnockas (a He nupamugansHas)?

[nsa oueHuBaHMA pe3ynbTaTtoB O0Oy4YeHMss Ha 93K3aMeHe WCNonb3ylTca creayrlume
nokasaTenu:
- 3HaHMe Yy4yebHOro maTepvana un BrageHue MNOHATUNHBIM annapaTtoM obwen wu
HeopraHM4YeCcKon XMMuu,
- YMEHMe WANICTpupoBaTb OTBET npumMepamu, daktamu, LaHHbIMW  HayYHbIX
ncecneaoBaHum;
- YMEHME NPUMEHSATb TEOPETUYECKNE 3HAHUSA NS PELLEHNS NPAKTUYECKMNX 3a4au.

[ns oueHunBaHWA pe3ynbTaToB 0Oy4eHWs Ha 3k3aMeHe ucnonb3yeTtcs 4-6annbHas wana:
«OTIIMYHOY», «XOPOLLUOY», «YAOBNETBOPUTENBHO», «HEYAOBNETBOPUTENBHOY.
CoOTHOLLEHNE NokasaTenewn, KpUTepmeB 1 LUKarbl OLEHUBaHUS pe3ynbTaToB 00y4eHus.

YpoBeHb
KpuTepuun oueHMBaHUA KOMMAETEHLNI cchopmuposa LLkana oueHoK
HHOCTU
KOMMeTEeHLUMN
Ob6yvarowmnca B norHoM Mepe Bnageet xopowo Bnageet | [loBbiweH- OT1nunyHo
TEOPETUYECKUM MaTepuanom: YyeTKo dopmynumpyeT | Hblli YpOBEHb

onpefeneHnsi, 3akoHbl, MOHMMAaeT WuX CyTb, NPaBUIBHO
3anMcbiBaeT BCE OCHOBHblE (hOpMyrnbl, MNPUMEHSIET UX K
PELLEHNIO MpaKTUYECKUX 3agad, npuvBoaAUT npumepbl. Ha
OCHOBaHMM MOMOXEHNA 3fIEMEHTA B MEPUOANYECKON CUCTEME
OAeT XapaKTepUCTUKY OCHOBHBLIX (PU3NKO-XMMUYECKUX CBOWCTB
anemeHTa u COOTBETCTBYHOLUMX MNPOCTbIX W  CIOXHbIX
CoeauHEeHUNn. 3HaeT OCHOBHblE 3aKOHOMEPHOCTU W3MEHEHU
KMCMOTHO-OCHOBHbIX XapaKkTepuUCTuK " OKUCITUTENbHO-
BOCCTAHOBUTENbHOW aKTUBHOCTU 3fIEMEHTOB B nNepuogax WU
rpynnax nepuoanyeckon cuctemMbl. [MOHMMaEeT reHeTUYeckyro
CBSA3b MEXAY PasfMyHbIMK KnaccaMym XMMUYECKUX COEANHEHMI.
3HaeT OCHOBHble cnocobbl nony4eHns n obnactn NpUMeHeHus
Ba)XXHENLLUNX HEOPraHNM4YeCcknx COeaUHEHUA, WX XUMUYecKue




CBOWCTBA.

To Xe, YTO ONS OUEHKM «OTMIMYHO», HO CTYyOeHT JonyckaeT basoBbIi XopoLuo
HETOYHOCTN B (POPMYNUPOBKaX, HECYLLECTBEHHblE OLINOKM B YpOBEHb

HanucaHun opMyn UNn ypaBHEHU peakumin, OTBEYaeT He Ha

BCE AOMOMHUTESNbHbIE BONPOCHI.

CTyoeHT He 3HaeT HekoTopble pasfgenbl Kypca; gonyckaet | [loporosbii YposneTsopu-
MHOFOYMCIEHHbIE  OLLUMOKK npu HanucaHum ¢opmyn Wt YpOBEHb TenbHO
YPaBHEHUA XMMWYECKUX peakuui, HO cnocobeH X UCnpaBuUTb.

[MOHMMaeT OCHOBHbIE 3aKOHOMEPHOCTU, HO C TPYAOM NpUMEHSIeT

UX K peLleHNI0 NPaKTUYeCcKMX 3aau.

CTyoeHT He nNpnobpen HMKaKMX HOBbIX 3HAHWI CBEPX LUKOSbHOM - HeynoosneTtsopu-
nporpamMmMbl XMMuK, MO 3TU 3HAHWUSA oparMeHTapHbI. TenbHO




