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PABOYAS NPOrPAMMA YYEBHOW OAUCLUUNIMH

51.0.08 Xumus
1. LWwndp v HammeHoBaHMe HanpaBneHus nogrotoBku/cneymnansHocTn: 050301
"eonorus

2. Mpodunb noaroroBku/cneunanmnsauma: Nouckn, passegka NoA3EMHbIX BOA U UH-
YXEHEPHO-reosiormyeckme n3biCKkaHus

3. KBanudwmkauusa (cteneHb) BbiNnyCKHUKa: Oakanasp
4. dopma oby4eHUs: o4yHas

5. Kachepnpa, oTBevarLwan 3a peanmsayuio AUCUUNIIUHDbI:
Kapegpa obLien n HeopraHMYEeCKOn XMMumn

6. CoctaBuTenb nporpammbl: CemeHoBa [annHa BrnagumuposHa , npodeccop Ka-
deapbl 06LLEN N HEOPraHNYECKON XUMWNKN, LOKTOP XMMUYECKNX HaYK, Nnpodeccop

7. PekomeHgoBaHa: HMC xumunyeckoro dakynbteta npotokon Ne 4 o1 25.04.2023

8. YuebHbIn roa; 2023/24 Cewmectp(bl): 1



9. llenu n 3agaun y4ueb6HOM ANCLUUNIINHDI:
Llenb AMcUMNAnNHLIL:

PaccmoTpeHne OCHOB COBPEMEHHbIX NPeACTaBneHun O CTPOEHUN BELLLECTBA, U3ydeHne
BaXKHEMLLMX 3aKOHOB M TEOPUIA HEOPraHMYECKON XUMUKN, KOSTMYECTBEHHBLIX XapakTepUCTUK
ABMEHUN M NPOLIECCOB, YCMOBUN OCYLLECTBIEHUS XUMUYECKUX peakumi, BO3MOXKHOCTM
yrnpaeneHus rnmybruHon ux npotekaHusi. PopmMmMpoBaHNE HAYYHOrO MbILLIIEHUS], HAaBbIKOB
NPaKTU4ECKOro UCMNOJSIb30BaHUSA TEOPETUYECKUX 3HAHUIN ONA PEeLlEeHNs KOHKPETHbIX XUMUN-
Yyeckunx 3agau.

3agayv QMCcUMNNVHbI:
3aJ10XKUTb OCHOBBbI I'IpOCbeCCI/IOHaJ'IbHOI7I noarotoBkK No XMMumn, OCylLeCTBUTb nepexon ot
Ka4yeCTBEHHOIro onncaTtesibHOro noaxoga n3ydYyeHunda npeagmeTta K KorindeCTtBeHHbIM rnpen-
CTaBJieHnAM B XNMMUU; - PaCCMOTPEeTb OCHOBHbIE 3aKOHbl W MnpeacrtaBneHna XMMnn; -
OCBOUTb TEOpPUIKO N HAaYy4YUTbCA MNMPUMEHATb Ha NpPakTuke yvyeHne O BeleCTtBe N XMMmun4ye-
CKuX rnpoueccax; - n3yd4ntb OCHOBHbIE CBOMCTBA XMMWYECKMUX 3MIEMEHTOB U Ba)KHEMLLNX
HeopraHn4eCcKknx COeUHEHUM.

10. MecTo y4yeb6HOM aucumnnuHbl B cTpyktype ONMOM: kypc BxoauTt B 6mok b1
- o0s3aTeNbHas 4acTh. OucumnnuHa usydaetca B 1 cemectpe 1 Kypca, MpeaLecTByo-
LWMX OUCUMNNH HE nMeeT 1 BasmpyeTcs Ha 3HaHMAX Mo XMMun B obbeme deaeparnbHOro
KOMMOHEHTa rocy4apCTBEHHOro cTaHgapTa OCHOBHOro obuiero obpasoBaHus.

[Mony4eHHble 3HaHMSA CTYAEHTbl AOMKHbI YMETb MCMNOMb30BaTh NPV Nocrnenyrwem
N3ydeHUn ONCLMNITMH: oU3n4ecKkast XMMus, opraHmyeckas Xumms

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUA Mo AucuMnuHe/MoAaynko (3HaHUA, yMe-
HUS, HAaBbIKK), COOTHECEHHbIE C NIIaHUPYeMbIMU pe3ynbTaTaMu OCBOeHUA obpaso-
BaTeNbHOMW NporpamMmbl (KOMMNEeTeHUUAMU) N UHAUKATOPAMMU UX AOCTUKEHUS:

Kog HasaHue komne- | Kog(bl) WNupukaTtop(bl) MnaHupyemble pesynbTaTbl 00y4eHus
TeHUUK
OMNK1 | CnocobeH npu- | OMNK 1.2 | NpumeHnsieT 6a3o- | 3HaTb: pofb XMMUWN B €CTECTBO3HaHUK, ee

MEHSATb 3HaHWS
dyHOamMeHTanb-
HbIX pa3aenos
HayK o 3eMne,

Bble 3HaHWA ecTe-
CTBEHHO-Hay4YHOro
LMKNa npu pelue-

HWUW CTaHOapPTHbIX

CBSI3b C APYIMMWU €CTECTBEHHbIMW HayKamu,
3Ha4YeHNe B >KWU3HWU COBPEMEHHOro obuie-
CTBa;, BaXHellne XUMUYEecKMe MOHATUA U
OCHOBHbIE€ Y4Y€HUS: O CTPOEHMM aTOMOB U

6330BbIE 3HAMHMS NpodeccuoHanb- | MOMEKYN,  MEPUOAUYECKOM  M3MEHEHWM
CCTECTBEHHO- HbIX 3aau CBOWCTB 3MEMEHTOB; XMIMUYECKOM MPOLIECCe
Hay4HOTO 1 Ma- (XMIMUYECKON TEPMOAMHAMUKE M XUMUYE-
TEeMaTU4ecKoro CKOV KMHETUKeE)

LIMKJIOB Npy

peleHnn CTaH-
[AapTHbIX Npo-
deccnoHanbHbIX
3agad

YMeTb: nnaHnpoBaTtb U NPOBOAUTE XUMUYeE-
CKWUIN 9KCNEPUMEHT

Bnagetb: metogammn 6e3onacHoro obpatie-
HUS C XMMUYECKUMM BELLECTBaMU C y4ETOM
MX PU3NYECKMX N XNUMUYECKNX CBONCTB

12. O6bem aMcuunnuHbI B 3a4eTHbIX eauHuuax/yac — 4 3.e. / 144 v.

Popma npomex(yTquoﬁ aTtrecrtaumm OJK3aMeH

13. TpyaoeMKocTb No BuAam y4yebHomn paboTbl




Bup y4ebHom paboTbl | TpynoemkocTb
Bcero Mo cemecTtpam
Ne cemecTpa Ne cemecTpa
AyanTopHbIE 3aHATUSA 72 1
nekuum 18 1
B TOM YuChe: npakTn4yeckme
nabopartopHble 54 1
CamocroaTenbHasa paborta 36
B TOM umcne: kypcoBas pabota (MpoekT) -
dopma NpoMexXyTo4HOM aTTecTaumm 36 1
(3k3ameH —  4ac.)
Utoro: 144 1

13.1. CopepxxaHne AUCUUNINHLI

n/n

HavnmeHoBaHue pasgena
ONCLUUNNUHBI

CopeprxaHue pasgena AncuunimHbl

Peanusauusa pasge-
na gucuunImHbl ¢
NMOMOLLbH OHIaNH-

Kypca, QYMK *

1. INlekumn

11

Xumua B cucteme ecre-
CTBEHHbIX HayK. OCHOBHbIE
NoHaATMSA. dyHaaMeHTanb-
Hble 3aKOHbl 1 TEOPUN XU-
MUW.

CtexnomeTpuyeckme 3ako-
Hbl XUMUW.

OnpepeneHve xumuun 1 ee 3agadn. PyHaoameH-
TanbHble  3aKOHbl WM Teopuu:  aTOMHO-
MOMeKynsipHoe y4yeHue, 3aKOH COXpaHeHus1 Mac-
Cbl 1 3Hepruu, lNepruogmyecknin 3akoH, Teopus
XUMUYECKOTO CTPOEHUSA. XMMMWUYECKUI SIEMEHT.
MpocToe BelecTBo. CNoOXHOE XMMWYECKOE CO-
eanHeHune. a3oBble 3akoHbl. Yncno Asoragpo.
Monb n monspHas macca. CoBpeMeHHas XMMu-
yeckas aToMucTMka. ATOM, MoOnekyna, Kpu-
ctann. ®asa. [NoCTOAHHbLIN U NEPEMEHHbIN XU-
Muyeckuin coctaB. CTEXMOMETPUYECKNE 3aKOHbI
xvuMun. OrpaHuYeHHbIN XapakTep W rpaHuubl
NPUMEHNUMOCTU CTEXMOMETPUYECKNX 3aKOHOB.

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

1.2

CtpoeHue atoma. Mepuo-
ANYECKUIN 3aKOH U nepuo-
Andeckas cuctema ane-

meHTOoB [1.1. MenaoeneeBa

Passutve npenctaBneHuin O CTPOEHMU atoma.
MnaHeTtapHasa mopenb Pesepdopoa. Teopus
Bopa. CoBpemMeHHble NpeacTaBneHus o CTpoe-
HUM atoma. KopnyckynsipHo-BOMHOBas npupoga
anekTpoHa. lMoHATME O KBAHTOBOW MeEXaHMKe.
ATOMHble opbuTanu. XapakTepucTuka CcocTosi-
HWS1 3NEKTPOHa B aTOME KBAHTOBbLIMU YMCMaMMU.
MHOroanekTpoHHble aTtombl. MpuHUMMABI U npa-
BWa 3amnofiHEHUS 3NIEKTPOHaMM aTOMHbIX opbu-
Tanen.

CTpoeHne aTomMOB M nepuoguyeckas cucrema
Xumuyeckmnx anemeHTtoB. CTpykTypa nepuoau-
yeckon cuctembl. OCOBEHHOCTU 3MEKTPOHHOMO
CTPOEHMSI U pacrofnioXeHne B Nepuoanveckon
cucteme s -, p -, d -, f — anemeHToB. CoBpemMeH-
Hasa hopmynupoBKka MNepuUoaMYEcKOro 3akoHa u
ero cmsnyecknin cmbicn. 3HadeHne nepuoanye-
CKOrO 3aKoHa.

3aKOHOMEPHOCTN WM3MEHEHUS1 aTOMHbIX paauny-
COB, 9HEPri MOHU3aLMN N CPOACTBA K 3NEKTPO-
Hy B NepvMogax u rpynnax.

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

13

OOLme 3aKOHOMEPHOCTU
NPOTEKAHUSA XMMUNYECKMX
peakumn.

CKOpOCTb XMMMYECKNX peakuuin n gaktopbl, OT
KOTOPbIX OHa 3aBWUCWUT. 3aKOH OEeNCTBYHOLUUX
Macc. 3aBMCMMOCTb CKOPOCTM OT TemnepaTypbl.
Mpasuno BaHTt-lodpdpa. YpasHeHne AppeHuyca.

AYMK "Xumus"
https://edu.vsu.ru/cours
e/view.php?id=11230
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OHeprusa aktuBaummn peakunn. Katanus u kata-
nusaTopsl. Xnmmyeckoe pasHoBecue. KoH-
cTaHTa paBHoBecus. CmelleHne paBHOBeECUS.
MpuHumn Jle-WaTtenbe. Tennosble addekTsl
XMMUYECKUX peakumi. 3akoH ['ecca. OHTanbnus.
OHTponusa. CBobogHas aHeprus [ubbca. Tep-
MOOVUHAMUYECKUN  KPUTEPUI  HanpaBrieHHOCTU
XMMMUYECKOro npouecca.

15

PacTteopbl

OnpeneneHve pacTtBopoB. PacTBopbl Xuakue,
TBepable, razoobpasHbie. PacTtBopeHue kak du-
3UKO-XMMUYECKUI Npouecc. XMMuyeckas Teopus
pactBopoB MeHaeneeBa. ConbBaTbl, rMapaThl,
KpucTannorngpatbl. KoHUeHTpauus pacTBOpoB
n cnocobbl €€ BblpaXeHust (MaccoBas Jons,
obbemMHas [onsi, MonspHas [onsl, MonsipHas
KOHLIEHTpaumMsi, MOnanbHasi  KOHLUEHTpauus).
PactBopuMOCTb, (pakTopbl, BNuswwne Ha Be-
NNYMHY pacTBOpPUMOCTU. HacbiweHHble, HeHa-
CbILLEHHbIE M NEePECHILLEHHbIE PaCTBOPbI.
ONEeKTPONuUTLl N HEeANEeKTponuTbl. Teopus anek-
TponuTuyeckon auccoumaumn. CunbHble U cna-
Oble anekTponuTbl. CTeneHb WMoHM3auuuK. KoH-
cTaHTa Aauccoumaumm crnabbiX 3MeKTPOoNUTOB.
3akoH pas3segeHunsa Octeanbaa. Kncnotbl, OCHO-
BaHWSI U COMU C TOYKM 3PEHUS TEOPUM SNEKTPO-
nutudeckon amccoumnaumn. AmdgoTepHble rmMa-
pokcuabl.

OnekTponutuyeckasa guccoumnaums Bogbl. VIoH-
Hoe npoussegeHue Boabl. BooopoaHbii nokasa-
Tenb. lMoHaTne o6 nHgmkaTopax. MNpuHumn gen-
CTBUS NUHONKATOPOB.

O6MeHHbIE peakuMm Mexay WoHamu. YCnosus
HeobpaTUMOCTU MOHHbIX peakuui. Nponssege-
HMe pacTBOpPUMOCTU. Peakuum HenTpanusauum
n rmgponusa. CTeneHb N KOHCTaHTa rmaponusa.
dakTopbl, BAMAKOWIME  HA MOPONNTUYECKOE
paBHOBecHe.

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

1.6

Teopust XuMM4eCcKom cBa3n

PassuTne npeacraBneHnii 0 XMMNYECKOWN CBSA3MN.
OCHOBHbIE  XapaKTEPUCTUKN CBA3WM  (3Heprus,
ONvHa, HanpaeBneHHocTb). KoBaneHTHasi CBA3b.
MeTon BaneHTHbIX cBsA3el. CBoKlcTBa KoBa-
neHTHOM cBsA3n. [ubpugusauus opbuTtanen.
KpaTHble cBs3n. [JOHOpPHO-aKuenToOpHbLIN Mexa-
HM3M oOpa3oBaHWsl KOBaneHTHOW cBA3n. Mak-
crMmanbHasi BaneHTHOCTb (KOBaNeHTHOCTL) ane-
MeHTOB. [MoHATME O MeToAEe MOMEKYMSPHbIX Op-
outanen.

MoHHasa cBA3b Kak ogHa M3 COCTaBNAKLMX pe-
anbHOW XMMWUYeckon cBs3n, ee cBoucTBa. Cte-
NneHb OKNCMEHUSI 3NTEMEHTOB.

MeTannun4yeckas cBs3b 1 ee npupoaa. CeoncTsea
MeTannmM4yeckon cBs3un.

BopopogHasa cBsA3b. BnuaHue mexmonekynsp-
HOW 1 BHYTPMMOEKYNAPHON BOAOPOAHOW CBSA3M
Ha CBOWCTBA BELLECTB.

MexmonekynspHoe B3aumogenctsne. Cunbl
BaH-aep-Baanbca. OpueHTaumoHHoe, UHOYKLM-
OHHOE 1 ANCNEePCUOHHOE B3anMOOENCTBIE.

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

1.7

KoMnnekcHble coegnHeHus

CoeanHeHnss nepBoro W BbICWIEro nopsigka.
KoMnnekcHble coeauHeHuUst U [BOWMHble COJW.
CTpykTypa KOMMNMEKCHbIX coeauHeHun. Homer-
Knatypa W Knaccudukaums KOMMIEKCHbIX CO-
eanHeHnn. YCToMYMBOCTb KomnnekcoB. Kow-

IAYMK "Xumusa"
https://edu.vsu.ru/cours
e/view.php?id=11230
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CTaHTa HECTOMKOCTH.
Xumunyeckas cBsi3b B KOMMIEKCHBIX COEANHEHU-
ax (no MBC).

3. JlabopamopHbie pabombi

3.1

XumMmnyeckas KMHeTuKa

CKOpOCTb XMMUYECKOW peakumn. 3aBUMCMMOCTb
CKOPOCTM OT KOHLIeHTpaumu, TeMmnepaTtypbl 1
nnowaan ConpukoCHOBEHUSA pearnpyoLmx Be-
LLIECTB.

3.2

Xumunyeckoe paBHoBecue

Bnnanne KOHUEeHTpauumn un TemMmnepaTtypbl Ha
cMelleHne XmMmmn4eckoro paBHoBecud

3.3

O6Lwme 3aKOHOMEPHOCTU
NpoTEKaHUS XUMUYECKNX
peakumm

TennoBble 3ahPekTbl XMMUYECKUX peakuun. 3a-
KoH [lecca. OHTanbnua. TepmoguHaMU4ecKnin
KpUTEPWIA HanpaBneHHOCTU XMMMWUYECKOTO Mpo-
uecca.

3.4

PacTtBopbl

Cnocobbl Bblipa)XeHUs! KOHLeHTpaLumn pacTBOPOB
(maccoBasi gons, MonsipHasi 4ons, MONSPHOCTb,
MONSINbHOCTL). [MpuUroToBneHne pacTBOpoB 3a-
[aHHOM KOHUeHTpauuun. VIOHHble paBHOBeCUs,
pH cpegbl. mgponua conen. OKUCNUTENBHO-
BOCCTAHOBUTENbHbIE peakunn. PacTBopuMoCTb,
aKkTopbl, BAUSKOLWNE HA BEMNUYMHY pPacTBOpPU-
MoCTU. KNCNOTHO-OCHOBHbIE CBOMCTBA BELLIECTB.
KnucnoTbl, OCHOBaHWUst U COMM C TOYKU 3peEHUst
TEOPUWN BNEKTPONUTUYECKON Auccoumaunn. Am-
donntbl. JnNeKkTponuTMyeckass auccoumnaums
Boabl. VMloHHOoe npowussegeHne Boabl. KoHuer-
Tpauus BOAOPOAHbLIX WOHOB N BOAOPOAHLIN MO-
kasaTenb. OOMEHHbIE peakuMm Mexay UoHaMmMu.
MponsseneHue pacTBOPMMOCTH. Peakunn
HenTpanusauuu n ruaponnaa.

3.5

OKucnUTenbHO - BOCCTaHO-
BUTENbHbIE peakunm.

OneKTpoHHasA TeEOPUS OKUCIIEHNS] — BOCCTaHOB-
neHus. MeTog anekTpoHHoro banaHca n metog
nosiypeakummn.

3.6

Xapaktepuctmka  afieMeH-
TOB U UX COEANHEHUN

lMepunogmyecknin 3aKoH Kak OCHOBa XMMUYECKON
cuctemaTuki, MeTtannbl  HemeTannbl B Nepuo-
andeckon cucteme. dusnyeckne n XMMmM4eckme
CBOMCTBa NpoCTbix BewecTs. ObLme npuHUmnbI
nonyyeHns NpocTbix BewecTs ObLme cBoicTBa
HeMeTannoB 1 MeTanos.

XapakTepucTuka anemMeHTOB U UX COeUHEHWIA,
ManoreHbl. XanbkoreHsbl. Kucnopoa: okeuabl 1
rmapokeugpl. Cepa: cynbcuabl, cynbdarhbl.
A30T. AMMMaK, conn aMmmoHust. Hutpatol. Poc-
dop, docdathl. Yrnepoa, kapboHaTbl. Cunuka-
Tbl. OpTO- N MeTacunukathbl. [NMpocTbie MeTanmbl.
Hatpui n kanui, marHmin n kanbuum, Ux coeam-
HeHus. AntoMmuHui. NepexogHble MeTansnbl. Tu-
TaH, XpoM, Borbpam, MapraHeL, XXeneso n ux
coegunHeHus. Megb. Cepebpo n 30n0T0.

13.2. Tembl (pasgenbl) QUCUUNIIUHBI U BUAbI 3aHATUIA

HanmeHoBaHne Temsbl
(pasgena) gucumnmHbI

Bugbl 3aHaTUI (KONIMYECTBO YacoB)

Nekyun

Mpaktu- | Jlabopa- CamocTtosaTenb-
Yyeckne | TOpHbIe Hasa paboTta

Bcero

XnMuns B cMCTeMe eCTECTBEHHbIX
HayK. OCHOBHbIe NOHATUA. DyH-
AaMeHTasnbHbIe 3aKOHbI U TEOPUU




xnmunn. CTexmomeTpuyeckue 3a-
KOHbI XMUMUW.
CTtpoeHune atoma. lNeprnoanye-
CKMI 3aKOH N Nepuoaundeckas
2 4 2 6
cuctema anemenToB .M. MeH-
peneesa
3 Teopust XuMU4ECKOM CBA3N 4 6 10
4 O6ume 3aKOHOMEPHOCTHU npote- 12 10 o4
KaHMsi XMMUYECKUX peaKkLmn.
5 PactBopbl 4 15 10 29
6 OKncnmMTenbHO - BOCCTAHOBM- 6 6
TenbHbIE peakuun. NekTponua.
7 KomnnekcHble coeguHeHus 2 6 2 10
8 XapaKTepVICETVIKa 3MEMEHTOB U UX 15 42 57
coeauHeHnn
UTtoro 18 54 72 144

14. MeToanyeckue ykazaH1MAa Ansa ody4yaroLwmxcsa Nno 0CBOEHUIO AUCLUMNIIUHDI
OpraHuzauus nsydeHus QUCUMNnHbl Npegnonaraer:

e npoBefeHne NeKUnn
e npoBeaeHne nabopaTopHbIX 3aHATUI
e BHeayaMToOpHasi camocTosATenbHaa paboTa cTyaeHToOB

OpFaHVI3aLI,I/IOHHaFI CTPYKTYpa NEKUMOHHOIO 3aHATUA.

1. dopmynmnpoBka TeMbl, NOCTaHOBKa NpobrieMHOro Bonpoca

2. Pa3sbsAcHeHue TeopeTMyecKnx U NpakTUYeckux BONpoCcoB 4SS peLleHns nocTas-
neHHon npobnemsbl

3. KOHKpeTHble npuMepbl peLleHnst NOCTaBlEHHbIX BOMPOCOB

4. BbiBOAbI

5. ®opmynupoBka 3agaHus sl CaMOCTOATENbHON paboThl

OpraHusalmnoHHas CTpyKTypa nabopaTopHOro 3aHATUS.

dopMynupoBKa Lienn 3aHATuN

O6cyxaeHne TeopeTUYECKMX OCHOB TEMbI, OMPOC CTYAEHTOB
BbinonHeHne paboTol

lMpoBepka BbINOMHEHHbIX 3a4aHuN

BbiBoabl

agrwnE

TekyLLMIN KOHTPOSb NPOBOANTCS MyTEeM YCTHOro onpoca CTyAeHToB, obCyKaeHus

MaTtepuana and camMocCTosATEeNbHOU paGOTbI, BbINOJTHEHNA KOHTPOJIbHbIX pa60T.

e  13yYeHME OCHOBHbIX U OOMOMHUTENbHbIX NUTEPATYPHbLIX NCTOYHUKOB;
e paboTa Cc KoHCNeKTaMu NeKuuii;

e BbINOMHEHWNE 3a4aHUIN TeKyLLen aTTecTauuu;

e TEKYLLUIA KOHTPOIb YCNEBAEMOCTH

15. MNepeyeHb OCHOBHOW U AOMNONHUTENILHOW NUTepaTypbl, PECYpPpCOB MHTEPHeET,
HeoO6XxoauMbIX O OCBOEHUA OUCLUNIINHDI




a) OCHOBHas nuTeparypa:

Ne n/n UcTOoUYHUK

KopoeuH H.B. Obwas xumus. Teopusi n 3agauu. / H.B. KoposuH, H.B. Kynewos. - CI10.:
MN3gaTtenbcTBO «JlaHby», 2021. — 492 c.

NoHuapos E.IM. KpaTknii kypc TeopeTudeckorn HeopraHmdeckom xummum / E.I. FoH4apoB,

2 B.1O. KongpatumH, A.M. Xosus, KO.. AdmnHoreHoB: y4ebHoe nocobue. — CI16.: N3paTensb-
cTBO «JlaHby, 2017. — 464 c.

NoHyapos E.IM. TeopeTnyeckne ocHoBbl HeopraHudeckown xumum / E.I. Tonuapos, HO.IM.

3 AdmHoreHos, B.HO. KoHgpawwuH, A.M. XoBuB. — BopoHex : ispgaTtenbckun gom BIY, 2014.
—589c.

1

6) gononHuTenbHasa nuTeparypa:

Ne n/n NcTo4uHMK

3 MwuHka H.J1. O6waga xumus. / HJ1. nuHka. — M. : M3g-Bo KOpant. 2022. - 354 c.

4 KoposuH H.B. O6was xumus / H.B. KoposuH. - M. : Bbicw. wk., 2005.- 557 c.

5 MpyvHBya H. Xumus anemenTtoB: B 2 1. T.1/ H. puHBya, A. SpHLWO; - 3-e u3g. — M.: bBruHom,
Jlabopatopus 3HaHui, 2015. — 607 c.

MpyvHBya H. Xumus anemenTtoB: B 2 1. T.2/ H. MpuHBya, A. SpHLWO; - 3-e u3g. — M.: buHom,
Jlabopatopus 3HaHui, 2015. — 670 c.

Cokonosckas E.M. O6was xumus / E.M. Cokonosckas, J1.C. Nysen. — M. : NU3g-so MIY,

6

1989. - 640 c.
B) 6a3bl AOaHHbIX, l/IH(bOpMaLI,VIOHHO-CFIpaBO‘-IHbIe N MONUCKOBbIE CUCTEMBbI.
Ne NcTouHmk
n/n
7 www.lib.vsu.ru
8 www.plib.ru/library/
9 http://himlib.ru/index.php?book

16. MNepeyeHb y4eOHO-MeTOAMYECKOrO obecneyeHUsa Ans camocTosATernbHOU pabo-
Tbl (

Ne

a/n McTouHnk
1 CewmeHoBa I'.B., Cywkosa T.I1., TBepgoxneboa J1.4., llorayeBa A.A., KocskoB A.B. Xumus. Y.
1. YyebHo-MeToamyeckoe nocobme. BopoHex: M3gatensckun gom BI'Y, 2015. — 50 c.

CewmeHoBa I'.B., Cywkosa T.I1., TBepgoxnetboa J1.4., JlorayeBa A.A., Kocskos A.B. Xumus. Y.
2 2. HeopraHuyeckast xumus. / YyebHo-meTogmdeckoe nocodbume. BopoHex : Msgatenbckuin aom
By, 2015.— 22 c.

Camodpanosa T.B. JlabopaTopHbin npakTukym no obwien xumunm / coct. T.B. Camodanosa,
B.H. CemeHog, I'.B. CemeHoBa — BopoHex :M3gatenbckuii gom BI'Y, 2015

17. UHcbopmaumnOHHbIE TeXHONOIMK, UCNOoSNb3yeMble ANA peanusauum yyebHom
AUCLUMNIINHBLI, BKIKOYaA nporpamMmmMHoe obecneyeHne u MHOpPMaLUMOHHO-
cnpaBoOYHble CUCTEMbI (MNP HEOO6XOANUMOCTH)

B cnyyae HeobxogmmocTn nepexoada Ha OUCTaHLUMOHHBIA pexumM obyyeHus ans
CO3[aHu1s ANEKTPOHHbIX KYPCOB, YTEHUS NEKLUMIA OH-NTAanH U NpoBeaeHust nabopaTtopHo-
NPaKTU4ECKNX 3aHATUI UCNOSb3yeTCcs MHOPMaUUOoHHbIE pecypcbl Obpa3oBaTenbHOro
noprtana "3nekTpoHHbIn yHuBepcuTeT BIY (https:\\edu.vsu.ru), 6asmpytowierocs Ha cu-
cTemMe ANCTaHUMOHHOro obyyeHunst Moodle, pa3sepHyTon B yHUBEpPCUTETE

18. MaTepnanbHO-TeEXHU4YECKOe obecneyeHne AUCLUNIIUHDI:


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

MynbTmeannHasa TexHuKa.
CtanpapTtHoe obopyaoBaHue nabopaTopui NpakTMKyma no obLien n HeopraHn4eckom
XMMUKN — nabopaTtopHble CTOSbl, BbITSXKHbIE CUCTEMbI, ANEKTPOHHbBIE BECHI, CYLUWUIb-
Hble WKadbl, KOMNbIOTEPLI, TabopaTopHasa Nocyaa, XMMU4eckne peakTuebl U T. M.
B Tom uucne:
BaHsa 4-x mecTHasa BogsiHas
Auctnnnartop
Buanctnnnarop
Becbl nabopaTopHble JIB-120A
Becbl «Ohaus»
MarHuTHasa mewanka
KpnoTtepmocTtaT XXUOKOCTHOW
Meyb TpybuaTasn M-1.4-40
PH-MB meTp
CnektpocoTtomeTtp CP-2000-02
doTtomeTp KOK-5M
KomnbtoTepHas nameputenbHasa cuctema L-micro ¢ gatymkamm pH, Temnepartypsl,
ONTUYECKOM MIOTHOCTMU.

19. OueHou4HbIe cpeAcTBa ANA NpoBeAeHUA TEKYLLEN U MPOMEXYTOYHON aTTecTa-
umn

MopsiAoK OLEHKN OCBOEHUst obydatolmmmucs yyebHoro maTepuana onpegensieTcst

coaepXkaHneM crenyrLimx pasaenos ANCUUNIUHGIL

HaumeHoBaHue pasge- WHavkaTop(bl)
Ne KomneTen-
o/n | 1@ BNCUANNMHbI (mopy- (i) OOCTUXEeHUs OueHouHble cpeacTea
nsi) KOMMeTeHLn
OCHOBHBbIE NOHATUA U OrikK-1
3aKkoHbl Xxumnn CoBpe- CnocobeH npu-
MeHHas XxumMmyeckas MEHSATb 3HaHus
aToOMUCTMKa HOaMeH-
PyHA OmnK 1,2
TanbHbIX  pas-
MpumeHsieT 0Oa-
Aenos - Hayk o 30Bble  3HaHUS
Semre,  6aso- €CTeCTBEHHO
Bble 3HaHus KomnnekTtsl KUM gns Tekywmx u
1. Hay4yHoOro umkna o
€CTeCTBEHHO- NPOMEXYTOUHbIX aTTecTauun
npu  pelleHumn
Hay4yHOro n ma-
CTaHAapTHbIX
TeMaTU4YeCKOro npocbeccHo
HMKnosB npu HganbIX 3agad
pelueHnMn CcTaH- AaH.
OapTHbIX  npo-
deccuoHanb-
HbIX 33[ay;
XumMmnyeckasa KMHeTuKa OnK-1 OrkK 1,2 KomnnekTbl KMM gns Tekywmx un
NPOMEXYTOUHbIX aTTeCcTauun
Xvmunyeckas Tepmogm-
OrkK 1,2 Komnnektsl KUM onga Tekywimx mn
2 HaMuMKa U XMMn4eckoe OriK-1 A yLunx
NMPOMEXYTOYHbIX aTTecTaumn
paBHOBeECKE
3 PactBopbl OnK-1 OrkK 1,2 KomnnekTbl KUM ons Tekywmnx un
NPOMEXYTOYHbIX aTTecTaumn
OkucnutenbHo-
OlK 1,2 Komnnektbl KUM gnga Tekywmx m
4 BOCCTaHOBUTESbHbIE OriK-1 A yLnx
NMPOMEXYTOUHBLIX aTTecTauun
peakumn. ONeKkTponm3
5 CtpoeHune atoma. le- OnK-1 OrkK 1,2 KomnnekTbl KMM ons Tekywmx un
pnognyecknin 3akoH NPOMEXYTOYHbIX aTTecTaumn
6 Teopus XumMmyeckomn OnK-1 OrK 1,2 KomnnekTbl KMM ans Tekywmx un
CBSA3U NMPOMEXYTOUHbIX aTTecTauun
7 KomnnekcHble coegu- OriK-1 OrK 1,2 KomnnekTtbl KUM gns Tekywmx u




HanmeHoBaHue pasge- MHankaTop(bl)
Ne KomneTeHn-
o/n | 1@ AMCUMNAMHBI (mopy- () DOCTUXEeHUs OueHouHbIe cpeacTBa
ns) KOMMNeTeHLnn
HEeHUs NPOMEXYTOUHbIX aTTeCTaLun

MpomexyToyHasi aTTecTaums

MepeyeHb BONpocoB
dopma KOHTpons — aK3ameH P P

20. TunoBble OLEHOYHbIe CPeaACcCTBa U MeToAMYEeCKMe MaTepuanbl, onpegensiolme
npoueaypbl OLleHMBaHUSA

20.1. TekywWw M1 KOHTPOSIb YyCNeBaeMoCcTu

1. Tekywaa aTrectaums
MprMepHbI NepeveHb BONPOCOB ANs TEeKyLLen aTTectaumnm

Ckonbko aToMoB cogepxutes B 51 r ammmnaka NH3?
Monb3ysAcb AaHHbIMM 06 3SHTanbnMM 00pa3oBaHMs, NPUBELEHHBIMU HWXE, BbIYUCIUTL
Tennosoun acpdekT peakumn: Fe,O, 0 Te) + 3 Mg (1B) — 2 Fe (18) + 3 MgO (TB)
OH® (Fe,O-.00 = -821,4 kx/monb UH®(MgO.0 = -601,8 kx/Monb
Mpenckaxute, Kak UBMEHUTCS SHTPOMNUS NPU NPOTEKAHNUN peaKkLmn:

CO(g) + Clx(g) < COCI (9)
Kak M3MeHMTCA CKOPOCTb XMMMUYECKOW peakuuu npu yBenuvyeHuu temnepatypbl Ha 30 °,
ecnu 0O=27?
Kak nameHuTca ckopocTb razogasHomn peakumm A + 2B <> C npu yBennu4yeHun KOHUEeHTpa-
umMm B B cucteme B 2 pasa”?
B cucteme yctaHoBunock paBHoBecne N, + 3 H, <> 2 NH; ( MH = - 88 k[1x). Kak Hago
N3MEHUTb KOHLEHTpaUuo, AaBrieHne n TemnepaTypy, 4Tobbl CMEeCTUTb paBHOBEcCuE B
CTOpOHYy obpas3oBaHnNs ammuaka?
Kakas atomHas opbuTanb onpegensetca Habopom kBaHToBbIX Yncen n = 3;1=0; m; =0?
Kak pasnuunTb ABa 3MnekTpoHa, KOTopble MOryT 3aHMMaTtb 3Ty opbutanb?
HanuwumTe anekTpoHHbIe hopMyIbl aToMa UHAMA U noHa Se?.
o kakoro o6bema Hago pasbasutb 25 mn 15 % pacteopa xnopuaa meam () (MNOTHOCTL
pactBopa [1 = 1,2 r/mn), 4Tobbl NONY4NTb pacTBOp MonspHocTblo 0,5 monb/n ?

10. HanTtu koHueHTpauuto noHoB OH™ B pactBope ¢ pH =3.

11. HargeHo, 4TO pacTBop, cogepxalimi 3 mons caxapa (HeanekTponuT) B 1 N1 nmeeT Takoe

Xe ocMmoTuveckoe gaernieHune, 4to u pactsop KNOj, KOHUEHTpauusa Kotoporo pasHa 1,8
MOfb/N. Belumcnutb cTeneHb anekTponutuyeckon auccoumnavmm (all KNO:s.

12. lMpou3BedeHve pacTBOPMMOCTV noauaa ceuHua npu 20°C pasHo 8:10°. Bblumcnutb

KOHLIEHTpaUM0 HachbIWeHHoro pacteopa Pbl,

13. MoxeT N BaneHTHOCTb ObITb BOMbLUE YMCna «XONOCTbIX» ONIEKTPOHOB 3JNieMeHTa, y4acT-

BytoLLLero B 06pa3oBaHMmn CBA3N?

14. MoxeT nu monekyrna CO ObiTb goHOpoM? OOBLACHMTE C TOYKM 3pEHMS MeToda BaleHT-

15.

HbIX CBSI3EN.
CocTaBUTb MOMEKYNSAPHbBIE N MOHHbIE YPaBHEHUS peakumi rmaponusa conen, ykasatb pH:

ZnS0O,; KCI; Na,SiOs.

TpeboBaHMA K BbIMOMHEHUIO 3a4aHUN (MNK LWKaNbl U KPUTEPUU OLLEHUBaHUA)

OueHka pesynbTaToB 00yYEHMS HA TeKyLLel aTTecTauum NPOUCXOAMT MO Creayowmnm nokasate-
nam:

1. BnageHue cogepxaHnem y‘-le6HOFO mMmaTtepunana um NOHATUIHBLIM annapatomMm AUCUUNIINHBI «Xu-
MUA».

2. YMeHne cBA3bIBaTb TeopeTnveckne 3HaHmA C nNpakTn4eCKMMmn HaBblkaMu.
3. YMmeHune yCTaHaBnnBaTb MeXAUCUnninMHapHblie CBA3NU.




20.2. MpomexyTo4yHan aTrecTaums

lMpomexyToyHast aTTecTaumsi N0 AUCLMMNIIMHE OCYLLECTBNASIETCA C NOMOLLbIO CleayoLmX
OLIEHOYHbIX CPEeACTB:
TectupoBaHue. CobecegoBaHme No 9K3aMEHALMOHHBIM GuneTam.

Mpn nepexoge Ha OUCTAHUMOHHYKO (POPMY MPOMEXYTOYHAs aTtTecTauus MOXeT NMpoBOAUTLCS B
BMOE KOHTPOSIbHbIX, MO3BOSIAIOLMX OLEHUTb YPOBEHb NOSTYYEHHbIX 3HAHUA U NPaKTU4eCcKNX 3aga-
HUIN, NO3BONAIOLLNX OLEHUTb CTeNEHb CPOPMUPOBAHHOCTU YMEHWNN N HABBIKOB.

TecTupoBaHue

MNMepeyeHb 3agaHnKn Ans npoBepku cchopMUPOBAHHOCTU KOMNETEHLUN:

TECTOBbIE BOMNPOCHI

1) 3aKkpbITble 3a4aHUs (TECTOBbLIE, CPEAHWIA YPOBEHb CIOXHOCTH):

SAOAHUME 1. Ckonbko BaneHTHbIX 3M1eKTPOHOB Y aToMa BaHaaus
a) 2 06) 5 B) 7 r)8

S3A0AHUE 2. MakcumanbHOe YMCNo Sf1EKTPOHOB, Haxoaswmxcs Ha f — nogypoBHe, paBHO:
a) 2; 0) 6; B) 10; r)14

3A0AHUE 3. Ckonbko MOHOB 0bpasyeTcda npu anekTponutnyeckon auccounauumn NazPO, B BO-
ne?
a)2 6)3 B) 8 r)4

3A0AHUE 4. Yemy paBeH pH BOgHOro pacrtBopa rmgpokcuga kKanusi ¢ koHueHTpaumen KOH
0,01 monb/n?
a)l 6) 2 B) 10 r)l2

3AOAHUE 5. Ckonbko rpaMMOB pacTBOPEHHOro BellecTBa cogepxutca B 500 r pactBopa ¢ mac-
COBOW [onen pacTBOopeHHOro Bellectsa paBHon 30%7?

a)15r 0)45r B) 75T r)150r

3AOAHUE 6. TennoBon 3pdeEKT XMMUYECKOM peakumm B M3006apHbIX YCrOBUSIX onpeaensercs
no:

a) OHTponuM peakumm 6) SHTanbLNMM peakumn

B) OHeprum Mb6ca peakunm r) OSHeprun "'enbMronbLa peakumm

SAO0AHUE 7. Xumunyeckoe paBHoBecue peakuun: 2Cqg + Oypy > 2CO + Q  cMecTUTCH B CTO-
POHY MCXOOHbIX BELLECTB B Cry4ae:

a) MNMoHwmxeHnsa TemnepaTtypsbl. 0) YMeHbLueHnsa konndectea CO

B) NoBbILLeHNA AaBNeHns. r) MNoBblweHna koHueHTpaumm O,.

3AOAHUE 8. Yemy paBHa cTteneHb okncnenuns gocgopa B coegmHeHnn NaH,PO,?
a) +5 0) +3; B) +4; r)-2

Kriroumn

Bonpocel 1 2 3 4 5 6 7 8
OTBeThI o r r r r o B a




Kputepun v WwKanbl oueHnBaHUA:
[na oueHMBaHWA BbINOMHEHMS 3a4aHMI MCnonb3yeTcsa GannbHasa wkana:
1) 3aKkpbITble 3agaHuNs (TEeCToBble, CpeHUN YPOBEHb CNOXKHOCTH):

e 1 6ann — ykasaH BEpHbI OTBET;
¢ 0 6GannoB — ykasaH HEBEPHbIN OTBET, B TOM YMCIe YaCTUYHO.
2) OTKPbITblE 3a4aHUS (TECTOBbIE, MOBbLILLIEHHbIN YPOBEHb CITOXXHOCTH):

e 2 BGanna — ykasaH BepHbI OTBET;
¢ 0 6GannoB — ykasaH HEBEPHbIN OTBET, B TOM YUCIe YaCTUYHO.
3) OTKpbITble 3agaHua (CUTYaUNOHHbIE 384241, CPEeOHUN YPOBEHb CIIOXHOCTM):

o 5 BannoB — 3agaHne BLINOSIHEHO BEPHO (MOMyYeH npaBuibHbIA OTBET, 0O0CHOBaH (ap-
rYMEHTUPOBaH) XOA BbINOMHEHUS (NPY HEOBXOANMOCTN));

o 2

6anna — BbINOSIHEHME 3agaHus COOEePXNT He3HaunTellbHble OWNBKN, HO npuneegeH

NpaBWIbHbIN X0 PaCCYXAEHUN, NN NMOJTy4YEH BEPHbIN OTBET, HO OTCYTCTBYeT 060CHOBaHME
X04a ero BbINOJIHEHUS (eCNN OHO OblNI0 HEOOXOO4MMbBIM), U 3adaHMe BbINOMIHEHO He MoJl-
HOCTbIO, HO MOMYyY€eHbl MPOMEXYTOUHbIE (YaCTUYHbIE) pe3ynbTaThbl, OTpaxatowue npaBunb-
HOCTb XOA4a BbIMOMHEHUA 3a4aHus, UNK, B Cnydae ecnu 3agaHue COCTOMT U3 BbINOSTHEHWS
HecKonbKnx nogsanaHuii, 50% KOTopbIX BbIMOSTHEHO BEPHO;

e 0 6annoB — 3agaHMe He BbINOMIHEHO WUIWN BbINOSIHEHO HEBEPHO (XOA4 BbINOSIHEHUSI OLIK-
OOYeH Unn cogepXxuT rpybblie owmnbkM, 3HAYNTENBHO BANAIOLLME Ha OanbHenwlee ero uay-
yeHue).

>

HBRoOo~NO O

13.
14.
15.
16.
17.
18.
19.

20.

I'Iepeqel-lb BOMPOCOB K 3K3aMeHYy:

dyHOamMeHTarnbHble 3aKOHbl U TEOPUU XMMUMK: 3aKOH COXPaHEHUS MacCbl U 3Hepruu;
aTOMHO-MOMEKynspHasa Teopusi; NEepUOAMNYECKUA 3aKOH; TEOpUS XMMMUYECKOro CTpoe-
HUS.

ATOMHO-MOneKynsipHasa Teopust JTomoHocoBa. XMMUYECKUA SNIEMEHT U NPOCTOE Belle-
CTBO.

CrexvomeTpuyeckne 3akoHbl XMMuK. OrpaHUYEHHbIV XapakTep U rpaHuLbl NPUMEHN-
MOCTUN CTEXMOMETPUYECKNX 3aKOHOB.

OTHOCUTENbHAs LWKana aTOMHbIX U MOMEKynspHbIX Macc. Monb. MonsipHast macca u
MOMSAPHbIA 06BbEM.

CKOpOCTb XMMMYECKMX peakumin. 3aKoH OeNCTBYOLWMX Macc. KoHCTaHTa CKopocTu.
3aBMCUMOCTb CKOPOCTU OT Temnepatypsbl. NoHsaTMe 06 3Heprun akTnBaumn.

KaTtanus.

Xumunyeckoe paBHosecue. KOHCTaHTa paBHOBECHUS.

CwmelueHue pasHoBecusi. [MNpuHumn Jle LWaTtensbe.

. Tennosble aheKTbI XMMUYECKNX peakuun. OHTanbnums. 3akoH ['ecca.
. OHTponua. CeobogHasn aHeprusa MMb66ca. TepMmoanHaMmnYeCKUii KpUTEPUIN HanpaeneH-

HOCTUN XMMNYECKOTIO rnpouecca.

. PactBopeHne kak (puanko-xmummdeckmin npouecc. Xmmumyeckas Teopusi pacTBOpPOB

MeHnpeneesa.

KoHueHTpaumst pactBopoB. PacTBOPUMOCTb, HacbILWEHHbIE U HEHACBILLLEHHbIE PacTBO-
pbl.

O6wue cBoncTBa pacTBOpOB. MaeanbHblie pacTBoOpbI.

OnNEKTPONUTLI N HE3NEKTPONUTLI. Teopust 3NeKTPONUTUYECKON ANCCOLMaLINN.

CteneHb anekTponutuyeckon guccoumnaumm. CunbHble n cnabble anekTponutbl. KoH-
CTaHTbl guccoumaumm criabbix 3f1EKTPONUTOB.

MoHHoe npoussegeHne Bodbl. KOHLEHTpaums BO4OPOAHbLIX MOHOB U BOLOPOAHbIN MO-
kasartenb. [oHATHe 06 nHomkaTopax.

KncnoTHO-OCHOBHbIE CBOMCTBA BellecTB. KNCnoTbl, OCHOBAHNSA U COMKX C TOYKW 3peHns
TEOPUM ANEKTPONUTUYECKON auccoumnaumm. AMonuTbI.

O6meHHble peakumn Mexay woHamu. [lpomsBegeHne pacTtBopuMocTu. Peakuuu
HenTpanusaumn.

Maponua conen.
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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.

. ONEeKTPOHHas TEOPUSA OKUCINEHUS - BOCCTAHOBMNEHUS.

. ONEeKTPOHHOE CTPOEHME aToMa, ANEKTPOHHbIE (POPMYbl U KBAHTOBLIE SYENKMU.
KBaHTOBbIe Yncna. MNpuHuun Maynu, npMHUMn HauMMeHbLlen aHepruun, npasuno MNyHaa.
CtpoeHune nepuoguyeckon cuctembl MeHgeneesa B CBA3W C 3NIEKTPOHHBIM CTPOEHU-
€M aTOMOB.

KoBaneHTHas cBA3b. MeToq BaneHTHbIX cBA3e. CBOMCTBA KOBANEHTHOM CBA3W.
MoHsaTre o rmbpugusaumm cessen. KpaTHole cBAsn. Monapusauuna KoBaneHTHON CBs-
31. ONEeKTPoOTPULATENBHOCTD.

MoHHasa cBA3b Kak ofHa M3 COCTaBMSAKOLLMX pearibHOM XMMuyeckonm ceasn. Metannu-
yeckasi CBA3b.

BaH-gep-BaanbcoBckas cBs3b. BogopoaHas cBsdb. XuMudeckasi CBsisb B TBepAbIX
HeopraHM4yecKknx BeLLeCTBax.

lMepnoanyecknii 3aKoH Kak OCHOBa XMMWYECKOM cuctemMaTtuku. [pynnosasi u Tunosas
aHanorusi. bonblune n mansle nepunoabl.

KomnnekcHble coeanHeHus. BHyTpeHHsAs 1 BHeLWHAS cepa komnnekca. Komnnekco-
obpasoBaTtenb. Jlurangsl. KoopgmHaumoHHoe Ymncho.

MeTannbl B Nepnoanyeckon cucteme. SnNeKTpoxXuMmnyecknin psa HanpsbkeHuin. ObLuune
CBOWCTBa MeTarnos.

OcHoBHbIE Kraccbl HEOPraHNYECKMX BELLECTB, reHeTndeckas CBA3b Mexay HUMM.
Bopopoa. NMonoxeHne B nepunognyeckon cucteme. Pmsamnyeckne n Xmmmyeckne CBou-
cTBa.

Boaa. OcobeHHOCTU ee (hU3NYECKMX N XUMUYECKUX CBOWCTB.

O6uas xapakTepucTuKa rarioreHoB

Xnoposogopog. ConsHas kucrnota.

Obwasa xapaktepuctmka xanokoreHoB. Cepa, ee um3nveckme n XMMmYeckme CBOW-
cTBa.

CepoBogopog. Okcuabl cepbl.

CepHas kucnoTa, ee CTPOEeHME 1 CBONCTBA.

Kucnopog, ero gomsmnyeckne n xmmmyeckne cBOMNCTBA.

O6Lwas xapaktepuctmka anemeHToB 5 rpynnbl. A30T 1 ocdop kak npocTbie BeLle-
cTBa.

AMMMaK, ero ctpoeHune n ceonctea. CnHTe3 ammumaka.

A30THas kMcnoTa n okcuabl a3oTa.

docdop. Okenabl pocdopa. PocdopHasd KucnoTa.

O6was xapaktepuctuka 4 rpynnbl. KpemHun, ero dmsmyeckme n XxMMmnyeckme CBOW-
cTBa.

Yrnepoa, ero omsndeckne n XMMmMYeckne CBOMCTBA. XapaKTepPUCTUYECKNE COoeaunHe-
HWS yrnepoaa.

CooTHoLLEeHWE NokasaTenen, KpMTEPUEB U LLKanbl OLEHMBaHNS pe3ynbTaTtoB 00y4YeHus.
[na oueHnBaHUs pe3ynbTaToB OOyYeHMs1 Ha 3k3aMeHe Wcronb3yeTcs 4-6annbHas wana:
«OTIINYHO», «XOPOLLO», «YAOBNETBOPUTENBHO», KHEYAOBNETBOPUTENBHOY.
CooTHoLLEeHWNE NokasaTernei, KpUTEPUEB U LLKambl OLEHUBaHUSA pe3yrbTaToB 00yyYeHus.

YpoBeHb
Kputepun oueHMBaHNSA KoMNeTEHLNN cchopmmpo- Llikana oueHok
BaHHOCTU
KOMMNeTeHLNN
MoBbILWEHHbIN OTnnyHo
BcectopoHHne un rnybokve 3HaHuWs yvyebGHoOro marepuwana, npegy-
CMOTPEHHOIO NMPOrpamMmmMoMn; NosnHble, 0O0CHOBaHHbIE OTBETbI Ha BCe ypoBeHs
Bonpockl. OTBET COOTBETCTBYET B MOSIHON MEpPE BCEM MNEpEeYUCreH-
HbIM KOMMNETEHLNSIM.
lMonHoe 3HaHMe yyebHOro matepuana, NpegycMOTPeHHOro nporpam- | basoBbin ypo- XopoLuo
Mon; oTBeT 06OCHOBaH, apryMeHTUpOBaH, HO OOMNYLUEHbl OLWMOKN 1 BEHb
HETOYHOCTM, KOTOPbIE UCNpaBneHbl MOCNe 3aMeYyaHnin npenogasare-




na. OTBet COOTBETCTBYET HE NOJIHOMY OCBOEHUIO KOMMETEHLUMUN.

3HaHMe OCHOBHOro y4ebHoOro MaTepuana, npegycMoTpeHHoro npo- | [loporoBhii YposneTtsopu-
rpammMoi; OTBET HemnosnHbii, 6e3 060CHOBaHUN, OOBLACHEHUNW, C YPOBEHDb TenbHO
OLWMNBKaMK, KOTOpblE YCTPAHAIOTCA MO AOMOSHUTENBHLIM BOMpOCaM

npenopasatens. OTBET nokasbiBaeT HeJOCTaTOYHOE BriafeHNe KOM-

neTeHUnamun.

3HaHMA HecucTeMaTudecKkne, OTPbIBOYHbIE; B OTBETax AOMyLUEHbI - HeyaosneTtso-
rpybble, npyHUMNManbHble OWNOKN, KOTOPbIE HE YCTPaHAKTCS nocne puTensHo

HaBogsALWMX BornpocoB npenogasaTens. OTkas oT oTBeTa. KomneTeH-
LM HE OCBOEHBbI.




