MMHOBPHAYKN POCCINU
®EAEPAJIBHOE NrOCYOAPCTBEHHOE BIOIXETHOE OBPA3OBATE/IbHOE YYPEXOEHUE
BbICLLUEIO ObPA3OBAHUA
«BOPOHEXCKW rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAIO

3asepyowmm kadenpomn
obLen n HeopraHM4eckom XumMmm

>
N a
r-if/-’/ CemeHoB B.H.

17.05.2023
PAEOYASA MPOrPAMMA YYEEHOW AUCLMNIIUH
B1.0.08 Xumus
1. Wndp n HammeHoBaHMe HanpaBreHus noarotosku/cneunanbHocTu: 050301

eonorus

2. Mpodunb noarotoBku/cneynanusauymsa: eodursmyeckme MeToabl NOMCKOB U pas-
BeJKN MUHeparbHbIX pecypcoB

3. KBanudmkauusa (cteneHb) BbiNnyCKHMKa: Gakanasp
4. dopma obyUeHUs: O4YHas

5. Kacdbenpa, otBevarowan 3a peanmsauuio GUCLUUNIINHDbI:
kadbeapa obLien n HeopraHN4YECKON XMMUK

6. CoctaBuTenb nporpammbl: CemeHoBa ManvHa BnagumupoBHa , npodpeccop ka-
denpbl 06LLEN N HEOPraHUYECKON XMMUW, [OKTOP XMMUYECKUX HAyK, Npodeccop

7. PekomeHpgoBaHa: HMC xumundeckoro dakynbTteta npotokon Ne 4 ot 25.04.2023

8. YuebHbin roa: 2023/24 CemecTtp(bl): 1

9. Uenwu n 3agaum y4ye6HON AUCLUNIUNHDI:



Llenb AMcumnnmvHb:
PaccmoTpeHre OCHOB COBpPEMEHHbIX NMpeacTaBfeHnii O CTPOEHUN BeELLECTBa, M3yveHne
Ba)KHEMLUMX 3aKOHOB M TEOPUIA HEOPraHUYECKON XMMUN, KONTMYECTBEHHbIX XapaKTepuUcTuK
SIBMTEHUIA U MPOLIECCOB, YCMOBUIA OCYLLECTBMEHUS XUMUYECKUX pPeaKkLuil, BO3MOXHOCTU
ynpaeneHus rnyGuHon nx npotekaHus. GopMupoBaHmMe Hay4yHOro MbILLNEHWS!, HABbIKOB
NPaKTUYECKOro UCNonb30BaHMUsA TEOPETUYECKUX 3HAHUI AN PelleHMst KOHKPETHbIX XUMU-
4yeckux 3agau.
3agauun AMCcUMNAUHDI:
3anoXuTb OCHOBbI MPOeCcCMOoHanbHOM NOArOTOBKM NO XMMWUW, OCYLLECTBUTL nepexon oT
Ka4yeCTBEHHOro onucaTternbHOro noaxoaa U3ydeHuss NpeaMeTa K KONMYeCTBEeHHbIM npea-
CTaBMEHVSIM B XWUMWUMK; - PacCMOTPETb OCHOBHbIE 3aKOHbl M MPEeACTABEHUs XUMUM; -
OCBOUTb TEOPUI0 U HAY4YUTbCA NMPUMEHSITb Ha NMpakTUKe y4eHue O BEeLLEeCTBE U XUMUYe-
CKMX MpoLeccax; - U3y4uTb OCHOBHbIE CBOWCTBA XUMUYECKUX SIEMEHTOB U BaXXHEMLINX
HeopraHN4YeCcKUX CoeaNHEHNIA.

10. MecTo yyebHOM ancumnnuHbl B cTpyktype OOI: kypc BxoauT B 6rok b1 -
o0s3aTeNbHasg 4acTh. QucumnnuHa nsydaetca B 1 cemecTtpe 1 Kypca, NpeaLlecTBYHLMX
ANCUMNIIMH He MMeeT n BasupyeTca Ha 3HaHMAX No xuMum B obbeme heaepanbHOro
KOMMOHEHTa rocygapCTBEHHOrO CTaHAapTa OCHOBHOro obLero obpasoBaHus.

[MonyyeHHble 3HaHWS CTYAEHTbl OOMKHbI YMETb UCMONb30BaTb NPM MOCEAYHO LLEM
N3Y4EeHUN ONCUMUMANH: PU3NYECKass XMMUS, opraHn4eckas Xmmus

11. NMnaHupyemblie pe3ynbTaTbl OOy4YeHMA No gucumnnuHe/moaynio (3HaHuA, yme-
HUS, HaBbIKWU), COOTHECEHHbIe C NflaHUpyeMbIMU pe3yfibTaTaMU OCBOEHUs1 obpa3o-
BaTefIbHOW NporpamMmmbl (KOMNEeTEHUMAMMU) U UHAUKATOPaMU UX AOCTUXKEHUA:

Kog Haseanwne komne- | Koa(bl) WugukaTop(bl) MnaHnpyemble pesynbTaTtbl 06ydYeHus
TEHUUK
OlK 1 | CnocobeH npu- OlNK 1.2 | MpumeHsieT 6a30- | 3HaTb: POfib XMMUU B €CTECTBO3HAHUU, €€ CBA3b

MEHSATb 3HaHMS
dyHaameHTanb-
HbIX pa3aenos
HayK 0 3eMre,

Bble 3HaHUs ecTe-
CTBEHHO-HaYy4YHOro
LMKIa npu peLue-

HUW CTaHOaPTHbIX

C OPYrMMW eCTeCTBeHHbIMWM Haykamu (6uonoru-
en) 1 MEOULMHON, 3HAYEHNE B XXU3HN COBPEMEH-
HOro obLecTBa; BaXHEWLNe XMMUYECKNE MOHS-
TS U OCHOBHbIE YYEHWS: O CTPOEHUN aTOMOB U
MOMeKyr; NepuoanyeckoM WM3MEHEHUN CBOWCTB

6a30Bble 3HaHUS npoceccyoHanb- 3M1EMEHTOB; XMMUYECKOM NpoLiecce (XMMNYeCKon
€CTECTBEHHO- HBIX 3aad TEPMOAMHAMMKE U XUMUYECKON KUHETUKE)
Hay4yHOro n Ma- .
TeMaTn4eckoro YMmeTb: nnaHnpoBaTtb U NpoBOAUTb XMMUYECKUN 3KC-
LVIKIOB MpY nepumeHT

PELIEHNN CTaH-
[AAPTHBIX Npo-
heccmoHanbHbIX
3agaq

Bnagetb: meTogammn 6e3onacHoro obpatleHus ¢
XMMUYECKMMM BELLECTBaAMU C Y4ETOM UX DU3N-
YECKUX U XMMUYECKMX CBONCTB

12. O6bem gucumMnimnHbI B 3a4eTHbIX eanHuuax/yac — 4 3.e./ 144 u.

Popma NPOMEXYyTOYHON aTTecTaumm OK3aMmeH

13. TpyAoeMKOCTb NO Buaam y4ebHon paboTbl

Bua yuebHom paborbl

| TpynoemkocTs

| Bcero |

Mo cemecTpam




Ne cemecTpa Ne cemecTtpa
AyaNTOpHbIE 3aHATUSA 72 1
nekumnm 18 1
B TOM 4ucne: npaxkTnyeckne
naboparopHble 54 1
CamocTosiTenpHasi pabora 36 1
B TOM Yuche: KypcoBasi paboTa (NpoekT) -
dopma NPOMEXYTOYHON aTTecTaumm 36 1
(3k3amMeH — yac.)
UToro: 144 1

13.1. CoaepxaHue ANCLUUNMIIUHDbI

n/n

HanmeHoBaHue pasgena
ONCUNNANHDBI

ConepxaHue pasaena aucUmniHbl

Peanvzauus pasge-
na gucuunnmHbel ¢
NMOMOLLIbKO OHNANH-

Kypca, QYMK *

1. Nekuun

11

Xumus B cucteme ecre-
CTBEHHBIX HayK. OCHOBHbLIEe
noHATUS. dyHaamMeHTanb-
Hbl€ 3aKOHbl U TEOPUUN XU-
MU,

CTexnomeTpuyeckmne 3ako-
Hbl XUMUMW.

OnpegeneHve xumnn n ee 3agadn. PyHaameH-
TanbHble  3aKOHbI N Teopuu: aToOMHO-
MOJEKYNApHOe yYyeHue, 3aKOH COXpaHeHnsa Mac-
Cbl U 3Heprun, Nepuognyecknin 3akoH, Teopus
XUMUYECKOrO CTPOEHUS. XUMUYECKUA INIEMEHT.
MpocTtoe BellecTBO. CnoxHOE XMMUYECKOe CO-
efouHeHne. [a3oBble 3akoHbl. Yucno Asoragpo.
Mone n monspHaa macca. CoBpeMeHHas X1Mmu-
yeckass aTtoMmcTuka. ATOM, MOrekyna, Kpu-
ctann. ®asa. MNoCTOAHHBIN U NEPEMEHHbIN XU-
Muyeckun coctaB. CTEXMOMETPUYECKNE 3aKOHbI
xumuun. OrpaHNYeHHbI XapakTep WU rpaHuLbl
NPUMEHUMOCTN CTEXMOMETPUYECKNX 3aKOHOB.

SYMK "Xumuna"
https://edu.vsu.ru/cours

e/view.php?id=11230

1.2

CtpoeHue atoma. Nepuo-
ONYECKU 3aKOH U MEepuo-
Juyeckas cuctema ane-

meHTOoB [1.M. MeHaeneesa

PasButne npencraBneHnn O CTPOEHUM aToma.
MnaHeTtapHaa mopenb Pesepdopaa. Teopus
Bopa. CoBpeMeHHble NpeacTaBneHns O CTpoe-
HUKM atoma. KopnyckynspHo-BOnHOBas npvpoga
anekTpoHa. [oHATME O KBAHTOBOM MEXaHWKe.
ATOMHblE OpOuTanu. XapakrepucTuka COoCTos-
HWUS1 3NEKTPOHA B aTOM€ KBAHTOBbIMM YUCHaMM.
MHOroanekTpoHHble atombl. [puHUMNLI 1 npa-
BMIa 3aMnOfIHEHNS 3NIEKTPOHaMM aTOMHbIX Opbu-
Tanen.

CTpoeHne aToMOB M nepuognyeckas cuctema
xMMnyecknx anemeHtoB. CTpykTypa nepuoau-
yeckon cuctembl. OCOBEHHOCTU 3MEKTPOHHOrO
CTPOEHMS M pacrofiokeHne B Nepuoanyeckon
cucreme s -, p -, d -, f — anemeHToB. CoBpemeH-
Has QOPMyNMpPOBKa NEPMOOUYECKOrO 3aKOHa U
ero n3n4eckun cmblicr. 3HadeHne nepunogude-
CKOrO 3aKOHa.

3aKOHOMEPHOCTN W3MEHEHUS aTOMHbIX paguy-
COB, SHEpIrMM MOHN3aLUMN U CPOACTBA K ANEKTPO-
Hy B nepuogax u rpynnax.

IAYMK "Xumuma"
https://edu.vsu.ru/cours

e/view.php?id=11230

13

OO6Lme 3aKOHOMEPHOCTH
NpOTeKaHUS XMMUYECKNX
peakuun.

CKOpOCTb XMMUYECKUX peakumi u dakTopbl, OT
KOTOpbIX OHa 3aBUCUT. 3aKOoH OEWCTBYHOLLUUX
Macc. 3aBUCUMMOCTb CKOPOCTU OT TemnepaTypbl.
Mpasuno BanT-Nodpda. YpasHeHne AppeHunyca.
OHeprnsa akTuBaumn peakuun. Katanus un kata-
nnsaropsl. Xumunyeckoe pasHosecue. KoH-
cTaHTa paBHoBecusi. CmelleHne paBHOBECHUS.

SYMK "Xumuna"
https://edu.vsu.ru/cours

e/view.php?id=11230



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

MpuHumn Jle-Watenbe. TennoBble 3deKTbl
XMMUYECKMX peakumin. 3akoH Necca. QHTanbnus.
OHTponus. CeobogHas aHeprus mbbca. Tep-
MOOMHaMUYECKUIA  KPUTEPUIA  HanpaBieHHOCTU
XMMUYECKOro npotecca.

1.5

PacTtBopbl

Onpepenenne pacTtBopoB. PacTBopbl Xuakue,
TBepable, razoobpasHble. PacTBopeHue kak u-
3MKO-XUMNYECKNI NpoLiecc. XuMmnyeckasa Teopusi
pactBopoB MeHaeneeBa. ConbBatbl, rmapaTbl,
KpuctannorngpaTbl. KoHUeHTpauns pacTBOpOB
n crnocobbl €€ BblpaxeHus (maccoBas [ons,
obbemHas Oons, MonsipHas [Oonsi, MonspHas
KOHLUEHTpauus, MonsanbHas  KOHUEeHTpauus).
PacTBoprMOCTb, (bakTopbl, BNMSKOWME Ha Be-
NMYMHY pacTBOPUMOCTU. HacbIlWweHHble, HeHa-
CblLLIEHHbIE N NepecbllleHHble paCTBOPbI.
OneKkTponuTbl U HESNEKTPONUTLI. Teopus anek-
TponuTuyeckon guccoumaumn. CunbHble 1 cna-
Oble anekTponuTbl. CteneHb MoHusauuun. Kou-
CTaHTa Aauccouunauum cnabblX SNeKTPOnMTOB.
3akoH paseegeHuss Octanbga. Kncnotbl, ocHo-
BaHWSI U COMKM C TOYKM 3PEHUSA TEOPUM SNEKTPO-
nnTuyeckon amuccoumaumn. AmMdgoTepHble rma-
pokcuabl.

AnekTponuTnyeckasa guccounauuns oabl. VoH-
Hoe npowunsBeneHne Boabl. BogopoaHbii nokasa-
Tenb. [loHaTue 06 nHoukatopax. MpuHunn gen-
CTBUSI UHONKATOPOB.

OOMeHHble peakuMn mexagy noHamu. Ycrosus
HeobpaTMMOCTN MOHHbIX peakuun. [Nponssene-
HWE pacTBOpMMOCTU. Peakuuun HenTpanmsaumu
n rmgponuaa. CteneHb M KOHCTaHTa rmaponuaa.
dakTopbl, BRMsIIOWME  HA TMAPONUTUYECKOoe
paBHOBeCUe.

AYMK "Xumuma"
https://edu.vsu.ru/cours

e/view.php?id=11230

1.6

Teopua xMmmn4eckomn ceasm

Pa3BuTre npeacTtaBneHnin 0 XMMM4eCKon CBA3N.
OCHOBHble XapakTepuUCTUKN CBA3K  (3Heprus,
AnvHa, HanpasneHHOCTb). KoBaneHTHasa CBA3b.
MeTton BaneHTHbIX cBs3en. CBoWcTBa KoBa-
NEeHTHoM cBaA3n. [unbpuamsaums opbutanen.
KpaTHble cBA3n. [JOHOPHO-aKUENTOPHbIN Mexa-
HM3M obpas3oBaHUsi KOBaneHTHOM cBs3n. Mak-
CMarnbHas BareHTHOCTb (KOBaNEHTHOCTb) ane-
MeHTOB. [1oHATME 0 MeToaEe MOMEKYNSAPHbLIX Op-
ouTanen.

MoHHaa cBA3b Kak 0gHa U3 COCTaBnsoWmMX pe-
anbHOW XMMWYECKOW CBsian, ee cBoucTea. Cre-
NneHb OKUCIEHNS 3NEeMEHTOB.

MeTannunyeckas cBs3b 1 ee npupoga. CeolcTea
MeTannmMyecKkom Ces3u.

BopopoaHasi cBsizb. BnusiHne mexmonekynsap-
HOM U BHYTPUMOIEKYNSAPHOW BOAOPOOHON CBA3N
Ha CBOWCTBa BELLECTB.

MexmonekynspHoe B3aumopgencteue. Cunbl
BaH-gep-Baanbca. OpueHTaunmoHHoe, UHAOYKLK-
OHHOE 1 ANCNEePCUOHHOE B3aMMOAENCTBUE.

SYMK "Xumuna"
https://edu.vsu.ru/cours

e/view.php?id=11230

1.7

KomnnekcHble coeamHeHns

CoeaovHeHus nepBOro M BbICLIEro nopsigka.
KomnnekcHble coeguMHeHnst U OBOWHbIE COJIN.
CTpyKTypa KOMMMEKCHbIX COeAMHEH. HomeH-
Knatypa W Krnaccudukauus KOMMEKCHbIX CO-
eJVHeHun. YCTOMYMBOCTb KomrsiekcoB. Koh-
CTaHTa HECTOMKOCTMU.

XuMmnyeckasi cBsiab B KOMMMEKCHbIX COeaUHEHU-
ax (no MBC).

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



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

3. JTabopamopHbie pabombi

3.1

XMmnyeckasa KMHeTuKa

CKOpOCTb XMMMYECKOW peakunn. 3aBUCMMOCTb
CKOPOCTM OT KOHLUEHTpauuu, Temnepatypbl 1
NroLaan CONpPUKOCHOBEHMS pearmpyoLmnx Be-
LLIeCTB.

3.2

Xumuyeckoe paBHoOBecUe

Bnnsanne KOHUEeHTpauun un TeMnepatypbl Ha
cMeleHmne XmMmmn4eckoro paBHoBecua

3.3

O6Lme 3aKOHOMEPHOCTH
NPOTEKAHNS XUMNYECKUX
peakuunin

TennoBble ahdeKTbl XMMUYECKNX peakunin. 3a-
KoH [ecca. OHTanbnusa. TepMooHaAMUYECKUN
KPUTEPUIA HanpPaBlIEHHOCTU XUMMUYECKOro Mpo-
Lecca.

3.4

PacTtBopbl

Cnocobbl BblpaXeH st KOHLEHTpaUMM pacTBOPOB
(maccoBasi gons, MonsipHas 4ons, MONSIPHOCTb,
MONSAMNbHOCTL). puroToBneHMe pacTBOpOB 3a-
AAHHON KOHUEeHTpaumn. VIoHHble paBHOBECKS,
pH cpeabl. Mvaponua conen. OKUCNUTENBHO-
BOCCTaAHOBMUTENbHbIE peakumn. PacTBOpuMOCTb,
daKkTopbl, BAUAKOWNE HA BENWYUHY pacTBOpU-
MOCTU. KMCNOTHO-OCHOBHbLIE CBOMCTBA BELLECTB.
Kncnotbl, OCHOBaHUS U COMM C TOYKM 3PEHMS
TEOPUM INEKTPONUTUYECKON auccoumaumn. Am-
donuTbl.  AnekTponuTnyeckas  amccoumaumsi
Boabl. MloHHoe npousBeaeHve Bogbl. KoHueH-
Tpaums BOLOPOAHbLIX MOHOB M BOAOPOAHbLIN MO-
kasatenb. OBMeHHble peakuun Mexgy MoHamu.
MponaseaeHne pacTBOPUMOCTN. Peakuumn
HenTpanusaunm n rmaponmaa.

3.5

OKncnuTenbHO - BOCCTaHO-
BUTEMNbHbIE peakunn.

ONeKTPOHHast TeOPMS OKUCHEHNST — BOCCTaHOB-
neHus. MeToa anekTpoHHoro 6anaHca n metoq
nonypeakumm.

3.6

Xapaktepuctmka afemMeH-
TOB U UX COEONHEHUN

Meprnogmyeckmin 3aKoH Kak OCHOBa XMMNYECKOM
cuctemaTukn, Metannbl 1 HemeTansbl B Nepuo-
anyeckon cucteme. Pusnyeckme N XMmmyeckme
CBOWCTBA NpocThiX BewlecTB. ObLme npuHUMUNbI
nony4yeHust NpocThix BewecTs ObLme CBOMCTBA
HeMeTanmnoB U MeTannos.

XapakTepuctuka afieMeHTOB U X COeAMHEHUN,
ManoreHbl. XanbkoreHbl. Kucnopoa: okenabl u
rmppokcubl. Cepa: cynbdmabl, cynbdarbl.
A3oT. AMMKaK, conn ammoHuns. Hutpatel. doc-
dop, docdarthl. Yrnepoa, kapboHatbl. Cunuvka-
Tbl. OpTO- N MeTacunukarthbl. [1pocTbie MeTanmbl.
Hatpuin n kanuin, MarHuin n Kanbuumn, nx coegu-
HeHus. AntoMuHui. MNMepexogHble meTannbl. Tu-
TaH, XpoM, BoNnbdppaM, MapraHel, eneso n nx
coeamHeHus. Megb. Cepebpo 1 3on0To0.

13.2. Tembl (paspenbl) AUCUUNIIUHBI U BUAbI 3aHATUN

HanmeHoBaHne TeMbl
(paspena) gucumnnuHbl

Buapl 3aHATUIA (KONMMYECTBO YacoB)

Jlekunun

Mpaktu- | Jlabopa- CamocTodaTenb-
yeckune TOpHbIE Hasi paboTa

Bcero

KOHbI XUMUMW.

XVMnS B CUCTEME €CTECTBEHHbIX
HayK. OCHOBHbIE NOHATUA. DyH-

AaMeHTarnbHble 3aKOHbl U Teopun 2 - -
xmmun. CTexmomeTpuyeckme 3a-

CtpoeHue atoma. Nepuognye-




CKMI 3aKOH U nepuoanyveckas
cucrtema anementos .. Mekn-
Jerneesa
3 Teopust XMMUYECKOW CBA3N 4 6 10
4 O6Lwme 3aKOHOMEPHOCTH npote- 12 10 o4
KaHUS1 XUMUYECKUX peaKLmi.
5 PacTBopbl 4 15 10 29
6 OKkncnuTenbHO - BOCCTAHOBU- 6 6
TenbHble peakunn. QNEKTPonuna.
7 KomnnekcHble coeamHeHns 2 6 2 10
8 XapaKTepM(ETMKa 3NIEMEHTOB U UX 15 42 57
coefMHEeHNN
UTtoro 18 54 72 144

14. MeToagmn4yeckme ykasaHua ansa odby4varowmxcs N0 OCBOEHUI0 AUCLIMNINUHbI
OpraHusaumns nsyveHnsa gucumnivnHel npegnonaraert:

e rpoBedeHue nekuumn
e npoBeaeHne nabopaTopHbIX 3aHATUI
e BHeayguTOpHasi caMocTosTenbHasa paboTa CTyaAeHTOoB

OpFaHMBGLWIOHHaFI CTPYKTYpa NEeKUMOHHOIro 3aHATUA:

1. ®opmynmnpoBKka TeMbl, NOCTaHOBKa NpobrieMHOro Bonpoca

2. PasbsicHeHMe TeopeTnYeCKNX N NPaKTUYECKMX BONPOCOB A1 peLleHns NocTaB-
NEeHHoM nNpobnembl

3. KoHKpeTHble NnpMMepbl peLLIEHNS NOCTaBMEHHbIX BOMPOCOB

4. BbiBOAOBI

5. ®opmynupoBKa 3agaHus Ans camocTOSATENbHON paboThl

OpraHu3aLnoHHas CTpykTypa nabopaTopHOro 3aHATUS.

dopmynmpoBka Lenu 3aHaTna

O6cyxaeHne TeopeTUYECKNX OCHOB TEMbI, ONPOC CTYAEHTOB
BbinonHeHne paboThbl

lMpoBepka BbINOMHEHHbIX 3a4aHui

BbiBOAb!

agrwnE

TeKyL M KOHTPONb NPOBOANTCA MYyTEeM YCTHOro ornpoca CTyAeHToB, 0bCcyXaeHuns

maTepuana ans caMocTosATeNbHOM paboThl, BbINMOIHEHUS KOHTPOSbHbIX paboT.

e  13y4YeHMEe OCHOBHbIX M AOMOMHUTENbHbIX NUTEPATYPHbLIX NCTOYHUKOB;
paboTa c KoHcnekTamu nekunii;

BbINOSNIHEHWE 3a4aHMI TeKyLL el aTTecTaumu;

TEKYLUWIA KOHTPOMb YyCNeBaemMocTu

15. MNepeyeHb OCHOBHOW M AONOSIHUTENIbHOM NUTEpaTypbl, PECYPCOB MHTEpPHET,
HeobxoauMbIX AN OCBOEHUS AUCLMNNUHBI

a) OCHOBHasi nuTepartypa:




Ne n/n UcTouHUMK

KoposuH H.B. O6was xumusa. Teopus n 3agaqn. / H.B. KoposuH, H.B. Kynewos. -
CIo6.: NspatenbctBo «JlaHby», 2021. — 492 c.

"oHuapos E.IM. KpaTkui Kypc TeopeTuyeckon HeopraHnyeckon xumum / E.I". [oHYa-
2 pos, B.FO. KoHgpawuH, A.M. Xosus, t0.I. AdpumHoreHoB: y4ebHoe nocobue. —
CIMo6.: 3patenbcTBO «J1laHb», 2017. — 464 c.

MoHuapos E.IM. TeopeTuyeckme ocHOBbI HeopraHmyeckon xumum / E.IN. ToH4Yapos.,

3 KO.M. AduHoreHos, B.HO. KoHapawwH, A.M. XoBuB. — BopoHex : 3gatenbckuii
aoom BI'Y, 2014. — 589 c.

0) gononHuTenbHasa nuTeparypa:
Ne

n/n UcTouHunkK
3 MuHka H.J1. O6wasa xumua. / H.J1. nuHka. — M. : U3g-so KOpant. 2022. - 354 c.
4 KoposuH H.B. O6was xumus / H.B. KoposuH. - M. : Bbicw. wk., 2005.- 557 c.
5 MpyHBya H. Xumusa anementos: B 2 1. T.1/ H. M'puHeya, A. SpHWo; - 3-e usg. — M.:
BuHowm, JlTabopatopusa 3HaHui, 2015. — 607 c.
6 MpuHeya H. Xumuns anemenTos: B 2 1. T.2/ H. 'puHBya, A. OpHwWo; - 3-e nsg. — M.:

BuHowm, JTabopatopusa 3HaHuin, 2015. — 670 c.
Cokonosckasn E.M. O6was xumuns / E.M. Cokonosckas, J1.C. Nyzen. — M. : N3g-Bo
MY, 1989. — 640 c.

B) ©a3bl AaHHbIX, MHOPMALIMOHHO-CNPABOYHbLIE U MONCKOBbIE CUCTEMbI:

Ne NcTouyHuK
n/n

7 www.lib.vsu.ru

8 www.plib.ru/library/

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

16. MNepeyeHb yyebHO-MeTOANYECKOrO obecnevyeHnsa ANA caMmocTosATeNlbHOW pabo-
Thbi (

Ne NcTouHuk
n/n
1 CewmeHoBa I'.B., Cywkoea T.I1., TBepgoxnebosa J1.4., JlorayeBa A.A., KocsikoB A.B. Xumus. Y.

1. YyebHo-meTogn4veckoe nocodbue. BopoHex : Mspatenbckuin gom BI'Y, 2015. — 50 c.
CemeHoga IN.B., Cywkosa T.1., TBepgoxnebosa J1.4., JloraueBa A.A., Kocskos A.B. Xummsa. Y.
2 2. HeopraHuyeckast xumusi. / YyebHo-MeToan4veckoe nocobue. BopoHex : MsgaTtenbckuii gom
BIry, 2015. - 22 c.

Camodpanosa T.B. JlabopaTtopHbii npakTnukym no obuuen xumum / coct. T.B. Camodpanosa,
B.H. CemeHos, I'.B. CemeHoBa — BopoHex :M3gaTtensckun gom BIY, 2015

17. UHchopMmaLIMOHHbIE TEXHOSIOMMUN, UCNOJNb3yeMble ANnA peanu3auum y4yeoHomn
OUCLUUMNIMHBI, BKIlOYasa nporpaMmmHoe obecnevyeHue n MHPOPMaLMOHHO-
cnpaBoOYHble cucTeMbl (MpU Heo6xoAMMOCTH)

B cnyyae HeobGxogMMocTu nepexoga Ha QUCTaHLMOHHbBIN PEXNM 00yYeHnsa ons
CO3aHNA ANEKTPOHHbBIX KYPCOB, YTEHUS NEKLUMIN OH-NanH 1 npoBeaeHus nabopaTopHo-
NPaKTUYECKNX 3aHATUI MCNONb3YyeTCca MHAOPMaLUMOHHbIE pecypcbl ObpaszoBaTenbHOro
noprtana "9OnekTpoHHbIN yHnBepcuteT BI'Y (https:\\edu.vsu.ru), 6asupytoLierocs Ha cu-
cTemMe OUCTaHLMOHHOro obyvyeHus Moodle, pasBepHyTon B yHMBEPCUTETE



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

18. MaTepMaano-TeXHquCKoe obecneyeHne AUCLMUNIINHDI:

MynbTumegumnHasa TexHUKa.
CraHpapTHoe obopyaoBaHme nabopatopun npakTukyma no obuien n HeopraHN4YeCckon
XUMUM — nabopaTopHbl€ CTOJbl, BbITSXXHbLIE CUCTEMbI, 3NTIEKTPOHHbLIE BECHI, CYLUUIIb-
Hble LWKadbl, KOMNbIOTEPLI, NabopaTopHasa nocyaa, XMMUYECKMe peakTuBbl U T. M.
B Tom uucne:
BaHs 4-x mecTHas BoasHas
Ouctunnatop
bugnctunnartop
Becbl nabopatopHble J16-120A
Becbl «Ohaus»
MarHnTtHasa mewanka
KpnotepmocTtaT XUAKOCTHOMN
Meyb Tpybuatasa -1.4-40
PH-MB metp
CnekrpocotomeTp CP-2000-02
dotomeTtp KOK-5M
KomnbloTepHas nameputensHasa cuctema L-micro ¢ gatunkamm pH, TemnepaTtypbl,
ONTUYECKOW NIIOTHOCTM.

19. OueHouYHbIe cpeaAcTBa Ansl NpoBeAEeHUA TEKYLEN U NPOMEXYTOYHOM aTTecTa-
11717

nopﬂﬂ,OK OLIEHKN OCBOEHUA 06y‘-IaPOLLI,VIMI/ICFI yqe6Horo mMarepuana onpegenAaeTca

coaepkaHnem crieqyroLLMx pa3aenos AUCLUNINHDI

HanmeHoBaHve pa3ge- WugukaTop(bl)
Ne KomneTteH-
o/n | 1@ AvcUMnInHEI (moay- L) [OCTUXKEHNS OueHouHble cpeacTBa
ns) KoMneTeHummn
OCHOBHbIE MOHATUS U OrikK-1
3aKOHbl xmumumn CoBpe- CnocobeH npwu-
MEHHasi XMMn4yeckas MEHATb 3HaHUA
aToMMCTUKa HOAMEH-
yHA OnK 1,2
TanbHbIX  pas-
MpumeHsieT Oa-
Aeros - Hayk o 30Bble  3HaHUS
Semne,  0aso- | o enHo
1 Bble 3HaHuA HaySHOrO LMKNa Komnnektbel KUM ons Tekywmx mn
' €CTEeCTBEHHO- q ﬁ SLLCHN NPOMEXYTOYHbIX aTTecTalmnn
HaytHoro 1 ma- c?aH apTHbIX
TemMaTU4Yeckoro 000 d?efcmo
HMKnoB npu HgﬂbeIX 3agay
pEeLIeHnn CcTaH- Aad.
OapTHbIX  Npo-
deccrmoHanb-
HbIX 334au4;
Xnmmnyeckasa KMHeTuKa OMK-1 OrkK 1,2 Komnnektbl KUM gns Tekywmx mn
NPOMEXYTOYHbIX aTTecTauun
Xumunyeckasa Tepmoau-
PMOA OrkK1,2 Komnnextel KUM gns Tekywmx
2 HaMmnKa n XmuMmmyeckoe OrlK-1 o
NMPOMEXYTOYHbIX aTTecTaumnn
paBHOBeCUE
3 PacTteopbl OMK-1 OrK 1,2 Komnnektel KUM gns tekywimx u
NPOMEXYTOUYHbIX aTTecTauun
OkncnntenbHo-
OrlK 1,2 Komnnektbl KUM ans Tekywux n
4 BOCCTaHOBUTENbHbIE OrlK-1 ’ A yLunX
NPOMEXYTOYHbIX aTTecTalmnn
peakumn. AnekTponua
CtpoeHue aTtoma. le- OnK-1 OrkK 1,2 Komnnektbel KUM ons Tekywmx mn
PUOAMNYECKUA 3aKOH NPOMEXYTOYHbIX aTTecTalun
Teopust Xummn4yeckon OrlK-1 OrlK 1,2 Komnnektbl KUM gnsa Tekywmx mn




HanmeHoBaHWe pasge- WHankatop(bl)
Ne KomneTeH-
o/n | 1@ AvcuMnanHbI (moay- Lmsi() [OCTMXKEHNS OueHouHble cpeacTaa
ns) KoMMeTeHumnn
CBSA3U NPOMEXYTOYHbIX aTTecTaumnn
7 KomnnekcHble coean- OMK-1 OrkK 1,2 Komnnektbl KUM gns Tekywmx mn
HeHus NPOMEXYTOUYHbIX aTTecTauun
MpomexyToyHasa aTTecTaums
lMepeyeHb BONpocoB
dopma KOHTpons — 3K3ameH

20. TunoBble OLEHO4YHbIe CpeacTBa U MeToauYeckue maTepuansl, onpegensioume
npoueaypbl OLeHUBaHUA

20.1.

=

TeKyLmMit KOHTPONb yCNeBaeMoCTH

1. Tekywasa atrectaums
MpymepHbI NepeyeHb BONPOCOB 4115 TEKYLLE aTTecTaumm

CKonbKO aTOMOB comepxutces B 51 r ammuaka NH3?
[onp3ysace maHHBIMA 00 SHTATBIHHA 00Pa30BaHHUS, PUBEICHHBIMI HIDKE, BRIYHCIUTE TEIITOBOH 3((deKT pe-
akuuu: Fe,0; (Te) + 3 Mg (tB) — 2 Fe (tB) + 3 MgO (TB)

AHP (Fe;03) = -821,4 xJx/moms AH® (MgO) = -601,8 x/Ix/Moib
[penckaxuTe, Kak U3MEHUTCS YHTPOITUS TIPU MMPOTCKAHUH PEaAKIIUH:

CO(g) + Clx(g) « COCl2 (9)

Kak n3MeHHTCS CKOPOCTh XUMHYECKOW PEakIny [IPH YBeIHUeHUH TemiepaTypsl Ha 30 °, eciim y= 2?
Kak n3menuntcs ckopocts razodasHoit peakunu A + 2B <> C npu yBennueHnu KoHIeHTpanuu B B cucreme B
2 paza?
B cucreme ycranomiocs pasHoBecue Nz + 3 Hy <> 2 NH;  ( AH = - 88 k/[x). Kak Hamo M3MeHHUTH KOH-
LIEHTPAIIMIO, JABJICHHUE M TEMIIEPATYPy, YTOOBI CMECTUTh PABHOBECHE B CTOPOHY 00pa30BaHUs aMMHaKa?
Kakas atromHas opOutans onpesensercs HabopoMm KBaHTOBBIX umcen N = 3; 1 =0; m =0? Kax pa3nuuuth
JIBa JICKTPOHA, KOTOPHIC MOTYT 3aHUMATh 3Ty OpOUTAIIH?
HanuminTe 3neKTpoHHbIe (hOpMyIsl aTOMa MHAUA ¥ HOHA Se.

Jo xakoro oObema Hamo pazbaButh 25 mi 15 % pactBopa xiopuaa menu (I1) (rutotHoCTh pactBopa p = 1,2
T/MJT), 4TOOBI MOJYYUTh PAcTBOP MoJIsIpHOCTBIO 0,5 Monb/1 ?

10. Haiitu xoHuenTparuio nono OH™ B pactBope ¢ pH =3.

11. Haiineno, uro pacTBop, coaep Kamuii 3 Mo caxapa (HEIEKTPOJIUT) B 1 T MMeeT Takoe k€ OCMOTHYECKOE

nmasnenne, 9to 1 pactBop KNOj3, KoHIIEHTpaIwst KOTOporo paBHa 1,8 MOB/1. BEIYUCTUTE CTEeHb AIIEKTPO-
matuaeckoit auccoranmu (o] KNOs.

12. Tlpowussenenne pacTBOpUMOCTH Hoauiaa ceuHna npu 20°C pasHo 8-10°. BBIYMCINTL KOHLEHTPAIMIO

HachlleHHOro pactBopa Pbl,

13. MoeT ¥ BaJIEGHTHOCTh OBITH OOJIBIIIE YHUCIIA «XOJIOCTHIX) QJICKTPOHOB 3JICMCHTA, YY4CTBYIOLICTO B 06pa30-

BaHUU CBs3U?

14. Moxer mu mosiekyna CO ObiTh HoHOpOM? OOBSACHHUTE C TOUKU 3PEHUS METO/a BAJICHTHBIX CBSI3CH.

15.

CocCTaBUTh MOJIEKYIISIPHBIC M HOHHBIC YpaBHEHWs peakimil Tapoim3a coneit, ykazate pH: ZnSOg; KCI;
NaSiOs.

TpeboBaHMA K BbINONHEHUIO 3aAaHU (MNK WKanbl U KPUTEPUM OLleHMBaHUS)

OLI,eHKa pe3ynbTatoB 06yLIeHI/1$| Ha TeKyLLI,eVI arrectaunm nponcxoauT no cnenyruinmMm nokasartendam:
1. Bnap,eHme cogepxaHnem yqe6Horo Martepuana u MOHATUNHBLIM annapartomMm gucunninHbI «Xnmmay.
2. YMeHue cBsA3biBaTb TeopeTn4yeckme 3HaHnsa C npaktu4eCKMMmn HaBblkaMu.

3. YMeHue yCTaHaBnmBaTb MeXxgncumnimHapHble CBA3N.

20.2.

MpomexyToyHas aTtrectauus

I'Ipome>KyTqua;| arrectauma no gucunniinHe ocywecTBnAaeTcAa ¢ nNnoMoLbio crieayrouwmnx

OLIEHOYHbIX CPEenCTB:

TectupoBaHne. CobecegoBaHMe No aK3aMeHaUMOHHbIM BuneTam.

Mpwn

nepexoge Ha ANCTaHUMOHHYI0O hOPMY MPOMEXYTOYHas aTTecTauus MOXeT NMpOoBO-




OUTLCA B BUOE KOHTPOSbHbLIX, MO3BOMANWMX OLUEHUTbL YPOBEHb MOMYYEHHbIX 3HAHUU Y
NpakTUYeCcKNX 3afaHun, NO3BONALWMX OLEHUTb CTeneHb CPOPMUPOBAHHOCTU YMEHUN Y
HaBbIKOB.

TecTnpoBaHue

MNMepeyeHb 3apaHun ANsa npoBepkun cPopMUPOBAHHOCTU KOMMNETEHUUMN:

TECTOBbBIE BOMNMPOCHI

1) 3aKkpbIThle 3a0aHKUs (TECTOBbLIE, CPEeAHUN YPOBEHbL CITOXHOCTM):

3AOAHUME 1. Ckonbko BaJIEHTHBIX 3JIEKTPOHOB Y aTOMA BaHAIUs
a) 2 0)5 B) 7/ r) 8

SAOAHUE 2. MakcumainbHOE YK CIIO 3JIEKTPOHOB, Haxoasmuxcs Ha T — moxypoBHe, paBHO:
a)2; 0) 6; B) 10; r) 14

SAOAHUE 3. Ckonbko HOHOB 0OpasyeTcs MmpH dJieKTposutuaeckoi aucconuanud NasPOs B Bo-
ne?
a) 2 0) 3 B) 8 r)4

SAOAHUE 4. Yemy paBern pH BomHOro pacrBopa TMApPOKCHIA Kajus ¢ KoHieHTparuedn KOH
0,01 momb/n?
a)l 0)2 B) 10 r) 12

S3AOAHUE 5. Ckoabpko rpaMMOB pacTBOPEHHOTO BelecTBa comepkutest B 500 T pactBopa ¢ Mac-
COBOM Jl0JIell pacTBOpEHHOr0 BemlecTBa paBHOM 30%?

a)l5r 6)45r B)75T r)150r

3AOAHUNE 6. TemoBoii 3pdexkT XMMUUIECKON peakinuud B W300aPHBIX YCIOBHUSIX OMPENEIAeTCs

1o:
a) DHTPONUU PEeaAKINU 0) DHTaIBINHU PEAKIINU
B) DHepruu ['m606ca peakuun r) DHepruu ['enbMrosbiia peakiuuu

SAOAHUE 7. Xumuueckoe paBHoBecue peakuuu: 2Ces) + Ozr) <> 2COp) + Q  cMmecTTCs B CTO-
POHY HCXOJTHBIX BEIIECTB B CIyYae:

a) [loHmwkeHus: TeMmnepaTyphl. 0) YMmenbiienus konmuuectsa CO

B) [loBbIIIEHUS 1aBIIEHUS. r) [ToBbimenus konnerTpanuu Oo.

3ALAHUE 8. Uemy paBna crenens okucienus ¢pocdopa B coenunennn NaH2PO4?

a) +5 0) +3; B) +4; r) -2
Kimroun
Bompocsl 1 2 3 4 5 6 7 8
OTBeTHI 1] r r r r 0 B a

Kputepun 1 wWkanbl oueHnBaHUs:
[nsa oueHnBaHMs BbINOMHEHUS 3a4aHUN Ucnonb3yeTcs bannbHasa wkana:



1) 3aKkpbITble 3a4aHuns (TECTOBbIE, CPEAHUI YPOBEHb CITOXHOCTMK):

e 1 6ann — ykasaH BepHbI OTBET;
e 0 6GannoB — yka3aH HEBEPHbIN OTBET, B TOM YMCNE YaCTUYHO.

2) OTKpbITble 3a4aHUNS (TECTOBbIE, MOBbILLUEHHbIV YPOBEHb CIOXHOCTU):

e 2 Ganna — yka3aH BEpHbI OTBET;
e 0 6annoB — ykaszaH HeBEpPHbI OTBET, B TOM YMCIe YaCTUYHO.

3) OTKpbITbIE 3a4aHNS (CUTYaALMOHHbIE 3a4a4U, cpeaHUN YPOBEHb CMOXHOCTH):

e 5 6annoB — 3agaHne BbIMNOMHEHO BEPHO (NOMyYeH NpaBwibHbIN OTBET, 0BOCHO-
BaH (apryMeHTMpoBaH) XOA BbINONHEeHNs (Npn HeobxogmMmMocTh));

e 2 Danna — BbINOSIHEHME 3afaHNs COOEPXUT He3HauYuTenbHble OWNBKN, HO Npu-
BeJeH NpaBuIibHbIN XO4 PacCyXOAeHUN, U1 NoNy4YeH BEPHbIN OTBET, HO OTCYTCTBYeT
obocHOBaHMe xo4a ero BbINOSTHEHUS (eCriv OHO ObINIo HeobXxoauMbIM), UNu 3agaHue
BbIMNOMHEHO He MOSTHOCTbIO, HO MOSTyYeHbl MPOMEXYTOYHbIE (YaCTUYHbIE) pe3ynbTa-
Tbl, OTpaxarlime NpaBuUibHOCTb XOA4a BbINOMHEHUS 3adaHus, unu, B criydae ecnu
3aaHMe COCTOUT M3 BbINOMHEHUS1 HEeCKONbKNX nog3agaHunin, 50% KOTopbIX BbIMOS-
HEHO BEPHO;

e 0 6annos — 3agaHne He BbINOMIHEHO UM BbIMOMHEHO HEBEPHO (X0 BbINOSIHEHUS
OWKNOOYEH UNU coaepXuT rpybble OWNOKKU, 3HAYUTENBHO BNUAOLWINE Ha AanbHen-
LLEE ero n3y4eHue).

MepeyeHb BONPOCOB K 3K3aMeHY:

1. dynagameHTanbHBIE 3aKOHBl U TEOPUU XMMHH: 3aKOH COXPAHEHHUS MAacChl U SHEPrUU;
ATOMHO-MOJIEKYJISIpHAsl TE€OPHUsl; NEPUOAUYECKUN 3aKOH; TEOPHUs] XUMHUYECKOTO CTpOe-
HUSL.

2. AtomHO-MoneKkyisipHas Teopusi JlJomoHocoBa. XMMHUYECKUH 3JIEMEHT U IPOCTOE Bellle-
CTBO.

3. Crexumomerpuyeckue 3aKOHbl XUMHUH. OTpaHUYEeHHBIH XapakTep U TPaHUIIBI TIPUMEHH-
MOCTH CTEXMOMETPUYECKHX 3aKOHOB.

4. OrtHocHUTeNbHAs IIKaja aTOMHBIX M MOJIEKYJISIpHBIX Macc. Moiab. MomsipHas macca u

MOJISIPHBIN 00BEM.
CKopocTh XUMHUYECKUX peaklnid. 3akoH JefcTByronmx Macc. KoHcTaHTa ckopocTH.
3aBUCHUMOCTb CKOPOCTHU OT TemnepaTypsl. [IoHsTHE 00 SHEPruu aKTHBAIUH.
Kartamms.
Xumnueckoe paBHoBecue. KoHcTaHTa paBHOBECHS.
Cwmenienue pasHoBecus. [Ipunnun Jle llarense.
. TennoBbie 3¢ pexTrl xuMHUECKUX peakiuil. DHTanbnud. 3akoH ['ecca.
. Outponus. CBoOonHas >Heprus ['mdoca. TepmoauHaMUUecKuii KpUTEPUil HAMPaBIICH-
HOCTHU XMMHUYECKOI0 Ipoliecca.

12. PacTtBopeHne Kak (DU3MKO-XMMHUYECKHH mporecc. XUMUYECKas TEOpus pPacTBOPOB
Menpeneesa.

13. KonnenTpamus pactBopoB. PacTBOPMMOCTb, HACBHIIIEHHbIE U HEHACHILICHHBIE PacTBO-
PBL

14. O6mue cBoiicTBa pacTBOPOB. MneanbHbIC pacTBOPBHI.

15. DneKTpOoaUTHI U HEIJIEKTPOJIUTHI. Teopus JIEKTPOIUTHIECKON T CCOLUAIUH.

16. Cremnenp ameKTponuTHIecKor nucconnanuu. CunbHbIe U ciaalbbie dmeKTponauThl. KoH-
CTaHTbI JUCCOLMALIUHU CJIA0BIX 3JIEKTPOJIUTOB.

17. Uonnoe npousBeneHue Boabl. KoHIEHTpalysi BOJOPOJHBIX HOHOB M BOJOPOJIHBIH 1O-
kaszatenb. [loHsATHE 00 HHIUKATOpPaX.

18. KucnoTHO-OCHOBHBIE CBOMCTBA BelIecTB. KHCIOTHI, OCHOBAHHMS M COJIA C TOYKH 3PEHUS
TEOPUH JICKTPOIUTHUECKON AUCCONUAUN. AM(OIUTHI.

P P2 OO0 ~NO 01

[EEN



19.

20.
21.
22.
23.
24.

25.
26.

27.

28.

29.

30.

31.

32.
33.

34.
35.
36.
37.
38.
39.
40.
41.

42.
43.
44,
45.

46.

OOmeHHbIE peakuuu Mexnay uoHaMmu. IlpomsBeneHue pactBopuMocTd. Peakuuu
HEUTpaJIn3aluu.

I'upposns coneit.

DIIeKTpOHHAs TEOPUsl OKUCIIEHUS - BOCCTAH OBJICHUSI.

DIEKTPOHHOE CTPOCHHE ATOMA, HIIEKTPOHHBIE (POPMYJIIBI U KBAHTOBBIE STYCHKH.
KsanrtoBbie uncina. [Ipunnun [Taynu, npuHIMN HauMEHbIIEH SHEPT UM, HpaBuio ['yHa.
Crpoenue nepuoauueckoi cucreMbl MeHzeneeBa B CBSI3U C IEKTPOHHBIM CTPOEHUEM
aTOMOB.

KoBanenTtHas cBsizb. MeToa BasleHTHBIX CBsi3eid. CBOMCTBA KOBaJIEHTHOM CBSI3H.
[Tonsitue o rubpunuzanuu csizeid. Kpatusie cBs3u. [lonspusaius KoBaJeHTHOM CBS3U.
DNEeKTPOOTPULIATENIBLHOCTb.

HoHHas cBA3b Kak OJJHA U3 COCTABIBIIOIIMX PEaIbHOM XMMHUYECKOU CBA3U. MeTammue-
CKas CBSI3b.

Ban-nep-BaanbcoBckast cBsA3b. BogoponHas cBsA3b. XuMHUUYECKasl CBSA3b B TBEPAbIX He-
OpPraHMYECKUX BEIIECTBAX.

[lepuonnuecknii 3aKOH KaK OCHOBAa XMMUYECKON cHUCTeMaTuku, ['pynmoBas u TMIoBas
aHasiorus. bonbsmue u Masble NepUuOIbL.

KomnnekcHsie coenunenus. BHyTpenHsist u BHewHss cdepa komiuiekca. Kommiekco-
oOpa3zoBarens. Jluranael. KoopauuanunonHoe 4ncio.

MerTanibl B IEpUOANYECKON CHCTeMe. DIIEKTPOXUMUYECKHM psa HanpshkeHuid. Ooiue
CBOICTBa METaJJIOB.

OcHOBHBIE KJIaCChl HEOPraHUYECKUX BEIECTB, T'€HETUUECKAs CBSA3b MEX/y HUMH.
Bonopoa. [lonoxxenue B nepuoanveckor cucteMme. @PuU3N4eCKUe U XUMHUYECKUE CBOM-
CTBaA.

Boga. Oco6enHocTtr ee GU3NIECKUX U XUMHUYECKUX CBOMCTB.

OO01mas XxapakTeprcTHKa raJloreHOB

Xmoposonopoa. ConsiHas KUCIO0Ta.

OO6mas xapakTepucTika xaiabkoreHoB. Cepa, ee (pu3nUecKrue 1 XUMUIECKHE CBONCTBA.
CepoBogopoa. OKCUIBI CEPBI.

CepHas KuCIIOTa, €€ CTPOCHUE U CBOWCTBA.

Kucnopozn, ero ¢pusnueckre 1 XuMU4ecKrue CBOMCTBA.

OOmras xapakTepuCTUKa 3JIEMEHTOB 5 Tpynmbl. A30T U Gochop Kak MpocTeie Bele-
CTBaA.

AmMuak, ero ctpoenue u csoiictsa. CHHTE3 aMMHaKa.

A3OTHas KMCIIOTa U OKCHJIbI a30Ta.

®dochop. Oxeuabl pochopa. ocdopHas KHCIOTA.

Obmas xapakrepuctuka 4 rpynmnbsl. Kpemuuii, ero ¢pusznyeckue 1 XMMHUYECKUE CBOMA-
CTBa.

VYraepoa, ero ¢pusznyeckue U XMMUYECKHE CBOWCTBA. XapaKTEpUCTHUECKHE COEIUHE-
HUs yriaepoja.

CooTHowWweHNe nokasaTenen, KputepmueB © LWKanbl OUEHUBaAHUA pPe3ynbTaToB

oByuyeHus.

Ans oueHuBaHWA pe3yrnbTaToB 0by4YeHMsi Ha 3K3ameHe ucrorb3yeTcs 4-6annbHas
wana: «OTIMYHOY, «XOPOLLIO», «Y40BNETBOPUTENBHOY, HEY0BETBOPUTENBHOY.
CooTHOLLEeHNe nokasaTenen, KpUTEPUEB W LIKamnbl OLEHWBaHUS pe3yribTaToB

oByyeHus.

YpoBeHb
KpuTtepun oueHnBaHUS KOMMETeHL M cdopmupo- Lkana oue-
BaHHOCTHU HOK
KOMMeTeH-
U




BcectopoHHne wn rnybokue 3HaHua y4ebGHOro Mmarepuana,
nNpeaycMOTPEHHOro NPOrpaMmMon; noriHble, 06OCHOBaHHbIE OT-
BETbl Ha BCe Bonpocbl. OTBET COOTBETCTBYET B NOMHON Mepe
BCEM NEPEYNCIIEHHBIM KOMMNETEHLMSAM.

MoBbILLEH-
HbIl YPOBEHb

OTnn4yHo

lMonHoe 3HaHue y4yebHoro martepuana, npegycMOTPEHHOro
nporpamMmMon; OTBET OOOCHOBaH, aprymMeHTMpOBaH, HO Aony-
LLEHbl OWMOKN M HETOYHOCTM, KOTOpble WCMpaBneHbl nocne
3amevaHuin npenogasatensi. OTBET COOTBETCTBYET HE MOSHO-
MY OCBOEHMIO KOMMNETEHLMN.

BasoBsbil
YPOBEHb

Xopoulo

3HaHVe OCHOBHOro y4yebHOro martepuana, npegyCMOTPEHHOro
nporpamMMon; OTBET HeNosnHbli, 6€3 06oCHOBaHUN, OOBLSCHE-
HWUI, C OLLIMBKaMM, KOTOpbIE YCTPaHATCSA NO AOMONHUTENbHBIM
Bonpocam npenogasatens. OTBeT nokasblBaeT HeaocTaToud-
HOe BrageHne KOMNeTeHLMIMMU.

Moporosbii
ypoBeHb

YnoBneTso-
pUTENBHO

3HaHMA HecucTemaTUyeckue, OTPbIBOYHbIE;, B OTBETax AOoMy-
LLEeHbl rpybble, NpUHLMNManbHbIE OWINGKKM, KOTOpble He yCTpa-
HAKTCA Mocrne HaBOAALLMX BOMpocoB npenogdasatens. OTkas
oT oTBeTa. KomneTeHLun He OCBOEHDI.

Heynoene-
TBOPUTENBHO




