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PABOYASA NPOrPAMMA YYEEHOW OUCLUUNITNH

Bb1.5.16 HeopraHunyeckas xumus

1. WWudp v HammeHoBaHWe HanpaBneHusi noarotosku/cneymnanbHocTn: 30.05.03

MeanuuHckasn knbepHeTuka

2. Npocdunb nogroToBku/cneunanusayms:
3. KBanudukaums (cteneHb) BbINYCKHUKA: crneunanuct
4. ®opma oby4eHus: oyHas

5. Kachenpa, oTBevarowan 3a peanmsauymio AUCLUUNIUHDbI:

kadeapa obLuen n HeopraHN4YeCcKon XMMnmn

6. CoctaBuTenb nporpammbl: CemeHoB Buktop Hukonaesuy, npodeccop kadepsl
obLen n HeopraHMYeCKon XMMUK, AOKTOP XMMUYECKMX HayK, npodeccop

7. PekomeHaoBaHa: HAYYHO-METOJANYECKHM COBETOM XMMHUYECKOr0 (haKyIbTETA
18.04.2019. npotokos Ned




8. Yueb6HbIn roa: 2019/20 Cewmectp(bl): 1

9. Llenu 1 3agayn y4e6HOM ANCLUUNIINHDI:

Llenb aucuunnuHel:  PaccMOTpeHMe OCHOB COBPEMEHHbIX npeacTaBneHun o
CTPOEHUN BeLecTBa, U3y4eHne BaXHEWLINX 3aKOHOB N TEOPUN HEOPraHUYECKON XUMUMU,
KONMNYECTBEHHbIX XapaKTEPUCTUK SBMEHUI N NPOLECCOB, YCNOBUIA OCYLLECTBIIEHUS XUMU-
YeCKMX peakumn, BO3MOXHOCTU ynpaBneHus rnyouHom mx npoTekaHnsa. dopmmpoBaHme
Hay4YHOro MbILLIIEHUS, HABbIKOB MPaKTUYECKOro MCMNOMb30BaHNA TEOPETUYECKUX 3HAHWUI
ANA peleHns KOHKPEeTHbIX XMMUYeCcKnX 3agad. 3agavv ANCUUNIUHLL: 3ai0XUTb OCHOBbI
npodeccrnoHanbHOW MOArOTOBKM MO XMMUW, OCYLLECTBUTb Nepexon OT KayeCTBEeHHOro
onucaTesibHOro nogxoda u3yyvyeHus npeameTra K KONMMYECTBEHHbIM MpeacTaBrieHUsIM B
XUMUK; - PaCCMOTPETb OCHOBHbIE 3aKOHbI U MpeAcTaBneHns XMMnUn; - OCBOUTb TEOPUIO U
Hay4YUTbCS MPUMEHATb Ha NMPaKTUKe y4eHe O BeLeCTBE U XMMUYECKUX npoLieccax; - u3y-
YNTb OCHOBHblE CBOMCTBA XUMMUYECKMX SMEMEHTOB W BaKHEWLIMX HEeopraHU4eckux co-
€JNHEHUN.

10. Mecto y4yeb6HOM AucuunnuHbl B cTpyktype OOIl: kypc Bxoaut B OMOK
B1.6.16 - oOs3arenpHas 4acTh. OucumnnuHa nsydaetcs B 1 cemectpe 1 kypca, npea-
LUECTBYIOLLMX ANCLMNIMH HE uMeeT 1 BasmpyeTcs Ha 3HaHUAX Mo XMMuK B obbeme de-
AepanbHOro KOMMOHEHTa rocyfapCTBEHHOro cTtaHaapTa OCHOBHOro obuiero obpasosa-
HUS.

[MonyyeHHble 3HAHWA CTYOEHTbl AOSMKHbI YMETb UCNOSb30BaTb NpU nocneaywowem
N3ydeHUn OUCLMNIINH: oU3nYeckast XMMus, opraHmyeckas Xumus, dhapmakonoruns.

11. MnaHupyemMble pe3ynbTaTbl 00y4YeHUs no AaucuunnuHe/moayno (3HaHusA, yme-
HUSl, HaBbIKWN), COOTHECEHHbIe C NMfIaHupyeMbIMU pe3yribTaTaMu OCBOeHUs1 obpa3o-
BaTefIbHOW NporpamMmmbl (KOMNEeTEeHLUAMU BbIMYCKHUKOB):

KomneTeHUust MnaHnpyemMble pe3ynbTaTbl 06y4YeHUs

Kop, HasBaHune

[OTOBHOCTb K WCMOSMb30Ba- | - 3HaTb POfib XMMWM B €CTECTBO3HaHUW, ee CBS3b C APYruMu
OMK- | HMIO  OCHOBHBLIX  (PU3MKO- | ECTECTBEHHBIMW Haykamu (61ororuen) U MEANLIMHON, 3HaYeHne
5 XMMUYECKNX, MaTemaTiye- | B KU3HW COBpeMeHHOro obliecTBa; BaxHeluMe XUMUYeckue
CKMX M WHBIX ECTECTBEHHO- | MOHATUS M OCHOBHBIE YYEHMS: O CTPOEHMM aTOMOB W MOMEKy;
HAYYHbIX MOHSITI M METOZOB NEepPUOANIECKOM M3MEHEHUN CBOWCTB SMIEMEHTOB; XMMUYECKOM
npouecce (XMMUYECKOWH TEPMOAMHAMUKE U XUMUYECKOW KUHETU-

npu peweHnn npoceccno-

Ke)
HanbHbIX 3aga4

- YMETb UCMONb30BaTb 3HAHUS TEOPETUYECKUX OCHOB XMMUU ANS
0OBbSACHEHNS CBOWCTB BELLECTB M pPeakLuii, B KOTOPbIX OHU yya-
CTBYIOT; MPUMEHSITb 3HaHUS B 0Brnactv XMmuu Ansi OCBOEHUS
npodeccuoHarnbHbIX AUCLUUMIUH U peLleHns NpodeCcCcnoHarb-
HbIX 3agav;

- Bagetb metogamun 6e3onacHoro 06paLLl,eHl/Iﬂ C XMN4eCKnmun
BewecTBaMum C y4eToM Ux cbmamqecmx N XMMUYECKNX CBONCTB

12. O6beM agncuUnnuHbI B 3a4eTHbIX eguHuuax/yac — 4 3.e./ 144 u.

Pdopma NpOMEXYTOHHOM aTTecTaumMm OK3aMeH

13. TpyaoeMKocTb NO BMAam y4yebHoun paboTbl

| Bup y4ebHoit paboThi | TPyOOEMKOCTb




No cemecTpam
Bcero P

Ne cemecTpa Ne cemecTpa

KoHTakTHas paboTta

84 1

B TOM
vyucne:

nekumm

34 1

npakTu4eckme

nabopaTopHble

50 1

KypcoBasi paboTta

CamocTtoaTenbHas pabota

24 1

M POMEXYTOYHaA aTtTecTtaund

36 1

WToro:

144 1

13.1. Cope

pXaHune AucuuniinHbI

n/n

HanmeHoBaHune pasgena aunc-
LNNITNHBI

CopepxaHue pasgena aucUuUnnHbl

1. Nekuun

1.1

XUMuUa B cUCTEME ecTecTBEH-
HbIX HayK. OCHOBHbIe MOHATUA.
(DyH,EI,aMeHTaJ'IbeIe 3aKOHbI U
Teopvm XUMUN.
CTexmomeTpmquKme 3aKOHbI
XUMUN.

OnpegeneHune xvumumn 1 ee 3agadn. PyHgameHTanbHble 3aK0-
Hbl U TEOPUW: aTOMHO-MONEKYNSPHOE y4YeHue, 3aKOH Coxpa-
HeHMs mMaccbl 1 3Heprun, Nepnoanyeckuin 3aKoH, Teopus Xu-
MUYECKOro cTpoeHus. Xumumdeckun anemeHT. pocTtoe Belue-
cTBo. CnoxHoe xumu4yeckoe coeamHeHue. [[a3oBble 3aKOHbI.
Yucno Asoragpo. Monb u monsipHas macca. CoBpemeHHas
XMMU4yeckass atommctuka. AToM, Mornekyna, kpuctann. dasa.
[MOCTOSIHHBI N MEpPEeMEHHbIN XumMudeckui coctaB. Ctexumo-
MeTpuyeckme 3akoHbl XuMun. OrpaHUYeHHbIV XapakTep 1 rpa-
HYLbI NPUMEHMMOCTU CTEXMOMETPUYECKMX 3aKOHOB.

1.2

CtpoeHune aToma. lNMepuoanye-
CKMI 3aKOH U nepuoanyeckas
cuctema anemeHTos [.U.
MeHnpeneeBa

PasBuTue npeacraBneHun o ctpoeHun atoma. lNnaHeTtapHas
moaenb Pesepdopaa. Teopusa Bopa. CoBpemeHHble npea-
CTaBneHus o cTpoeHun aTtoma. KopnyckynsipHo-BorHoBas
npupoaa snekTpoHa. MNoHATNEe O KBAHTOBOW MexaHuke. ATOM-
Hble opbuTanu. XapakTepucTuka COCTOSIHUSI 3rieKTpoHa B
aToMe KBaHTOBbIMU 4ucrnamn. MHOrO3MeKTPOHHbIE aTOMBbI.
MpyHUMNBI U NpaBuna 3anoSfIHEHUS 3MEKTPOHaMM aTOMHbIX
opbutanen.

CTpoeHve aToOMOB M nepuoauyeckas cucteMa XUMUYECKUX
anemeHToB. CTpyKTypa nepuogmnyeckon cucrembl. OcobeHHo-
CTU 3MEKTPOHHOro CTPOEHUSA U pacrnosioxXeHne B nepuoanye-
ckon cucteme s -, p -, d -, f — anemeHtoB. CoBpemeHHas
dopMynMpoBKa NepMoanveckoro 3akoHa U ero U3n4eckun
CMbICN. 3Ha4YeHne Nepnoan4eckoro 3akoHa.

3aKOHOMEPHOCTM U3MEHEHUS aTOMHbIX PaauMycoB, JHEPrun
MOHM3aUMM 1 CPOACTBA K SNEKTPOHY B Mepuogax v rpynnax.

1.3

Teopus xummyeckomn cBs3un

Pa3Butre npeacraBneHun o xumuyeckonm cBsisn. OCHOBHble
XapaKTepUCTUKN CBA3U (JHeprus, AnvHa, HanpasreHHOCTb).
KoBaneHTHas cBA3b. MeTon BamneHTHbIX cBsA3en. CBoncTBa
KoBaneHTHow cBA3W. [mMbpugusauma opbutanen. KpaTtHble
cBA3W. [IOHOPHO-aKLENTOPHbIN MexaHn3m obpa3oBaHMs KOoBa-
neHTHoM cBA3W. MakcumanbHas BaneHTHOCTb (KOBaneHT-
HOCTb) 3areMeHTOB. [NoHsATME O MeTode MONEKYNSAPHbIX Opou-
Tanen.

VloHHasa cBA3b Kak ofHa M3 COCTaBNAKOLLMX peanbHOW XUMU-
YyecKou CBA3N, ee ceorcTBa. CTeneHb OKUCMNEHUS 9NIEMEHTOB.
MeTtannuuyeckas cBs3b 1 ee npupoga. CBoncTBa MeTannmye-
CKOWN CBA3N.

BoaopogHasa cBA3b. BriusHue MexmonekynspHou u BHYTPU-
MOSEKYNSpHOM BOAOPOAHOW CBS3M Ha CBOWCTBA BELLECTB.




MexmonekynapHoe  B3aumogenctsme. Cunbl  BaH-gep-
Baanbca. OpueHTauMoHHOEe, MHOYKLMOHHOE W OUCMEPCUOH-
HOE B3aMOJencTBue.

1.4

O6ume 3aKOHOMEPHOCTM NPO-
TEKaHWS XMMUYECKMX peakLmii.

CKOpPOCTb XMMMWYECKUX peakuuin 1 akTopbl, OT KOTOPbIX OHa
3aBUCUT. 3aKOH OENCTBYIOLWUX Macc. 3aBMCMMOCTb CKOPOCTM
oT Temnepatypsbl. NMpaBuno BaHnT-Modda. YpaBHeHne Appe-
HWyca. OHeprust aktTueauuu peakummn. Katanus v katanusaro-
pbl. Xumundeckoe paBHoBecue. KoHcTaHTa paBHOBeCHS.
CmeweHne pasHoBecus. lMpuHuun Jle-LWatenbe. Tennosble
adbdekTbl XMMM4ecknx peakumn. 3akoH [ecca. JHTanbnus.
OHTponusa. CeobogHasa aHeprust [mubbca. TepmoanHamunye-
CKMUIN KPUTEPUIN HanpaBreHHOCTU XMMMUYECKOro npouecca.
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PacTBopbl

OnpepneneHune pactBopoB. PacTtBopbl xuakue, TBepable, ra-
3000pa3Hble. PacTBopeHue kak U3NKO-XMMUYECKUA Npo-
uecc. Xummnyeckasi Teopusi pactesopoe MeHageneesa. ConbBa-
Tbl, rMApaThl, KpUcTannormgpatbl. KoHUueHTpaunsi pacTBopoB
n cnocobbl €€ BbipaxkeHns (MaccoBas gons, obbeMHasa Jons,
MONApHasa [ONdA, MONSpHas KOHLEHTpauus, MOMnsfibHasa KOH-
ueHTpaums). PacTBopuMOCTb, hakTopbl, BAUSIOWME Ha BENW-
Y/MHY PacTBOPUMOCTU. HacbIeHHble, HEHACbIWEHHbIE U Me-
pecbiLlEeHHbIE PAcTBOPSI.

ONeKTPOnUTbI N HEINEKTPONUTLI. Teopus aNeKTPoNnTUYECKon
anccoumaumm. CunbHble u cnabble anektponuTbl. CTeneHb
noHmnsaummn. KoHctaHTa guccouunauum crabbiX 3NeKTponmTOoB.
3akoH paseegeHusa Octeanbaa. Kncnotbl, OCHOBaHUSA 1 CONU
C TOYKM 3PEHUS TeopuM ISNEKTPONMTUYECKOM Auccounauuun.
AmdoTepHbIe rMapoKcuabi.

OnekTponuTuyeckas guccoumnaumsa Bogpl. VioHHoe npou3sse-
AeHve Boabl. BogopoaHbii nokasatens. [MoHATME 06 nHAukKa-
Topax. MNpuHLUMN OeACTBUSE MHONKATOPOB.

OOMEeHHbIE peakumn mexagy noHamu. YcroBus Heobpatumo-
CTM WOHHbIX peakuun. NponsseneHne pacTBopuMmocTu. Peak-
uun HenTpanusauum n rmgponunsa. CTeneHb U KOHCTaHTa rma-
ponusa. ®akTopbl, BMSAIOWMNE HA rMOAPONUTUYECKOE PaBHO-
Becue.

1.6

OKMCnUTENBHO - BOCCTAHOBM-
TenbHble peakuum. AnekTpo-
nvs.

OkuncneHve 1 BOCCTaAHOBMEHME Kak eauHbln npouecc. Tunbl
OKUCITUTENbLHO-BOCCTAHOBUTESbHbLIX peakuun. Metoasl ypas-
HMBaHUA OKNCINUTENBHO-BOCCTAHOBUTESNbHbLIX peakuuii: MeTos
3MneKTpoHHOro 6anaHca n MeToa nonypeakunii.

ONeKTpoAHbIE noTeHuuansl. JNeKTPOXMMUYECKUA pad Ha-
NPSH>KEHNI. HanpasneHHoCTb OKUCNUTESbHO-
BOCCT@HOBMUTENbHbLIX peakuuMin. JneKTponu3 pacnnaBoB U
BO[IHbIX PacTBOPOB COMEMN.

1.7

KomnnekcHble coeanHeHns

CoeguHeHnss nepBoro M Bbicwero nopsigka. KomnnekcHebie
COeaVHEHUA N OBOVHble comnu. CTPyKTypa KOMMIIEKCHBIX CO-
efvHeHnn. HomeHknatypa Wu Knaccudukaums KOMMIIEKCHbIX
COeUHEHMN. YCTONYMBOCTb KOMMNeKcoB. KOHCTaHTa HecTon-
KOCTMW.

Xnmuyeckas cBs3b B KOMMNIIEKCHbIX coeguHeHusix (no MBC).

1.8

X1MUs 9NeMeHTOB U UX Co-
eJNHeHnn

Mepuoamyecknin 3aKkOH Kak OCHOBa CUCTEMATUKU XMMUYECKUX
anemMeHToB. MeTannbl U HemeTannbl B NEpPUOANYECKON CUC-
Teme. O6wue ceoilctBa MeTannos. O6LWmMe cBolcTBa HEMe-
TannoB. XapakTepucTuka CBOWCTB 3fIEMEHTOB B COOTBETCT-
BUM C NX NOMNOXEHNEM B Nepuoanyeckon cucteme.

Booopopa. YHukanbHoOe nonoxeHue BoAopoAda B nepuognye-
CKOW cucteme, ero onsnyeckue n xmmmyeckune csomctsa. o-
nyyeHue sogopoda. Boga. Nepokecna Bogopoaa.

Metannsl 1A, [IA-rpynn: xMMuyeckme CBOWCTBA W MeTOAbI
nony4yeHus. XXecTkocTb BOAbl U METOAbI €€ YCTPaHEHUS.
AINIOMUHUI: NONyYeHne, XMMNYEeCKMe CBOWCTBA, BaXHeuLwune




COeINHEHUS N NX CBOWCTBA.

0O630p cBoncTB d-meTanmnos.

Keneso: nonyyeHue, XMMUYECKMe CBOWCTBA, BaXHeuwme
COeOUHEHMS.

XvMus 6naropoHbiX MeTansos.

dusnyeckme n xMMM4eckne CBOWCTBA yrrepoga M KpemHus.
Oxkcuapl yrnepoga n KpemHusi. YronbHas Kucrota u ee comnm
(kapboHaTbl 1 rmgpokapboHaThl).

A30T 1 ero coeanHeHus (aMmmuak, oKCuabl a3oTa, a3oTHas U
asotucTtaga kucnotbl). Mpobnema 3arpsasHeHMs OKpyXaroLlen
cpeabl coeanHeHuAMM a3oTa.

XvMmuyeckue CBOWCTBa Kucnopoda u o3oHa. Metoawl nony-
YeHus Kucrnopoaa.

Cepa, okcugbl cepbl. CepHasi, cepHucTasi, CepoBoAOpoaHas
kcnotel M ux comu. Obwas xapakTepucTuka raroreHos.
OcobeHHoCTM xMMumn dhTopa. 'anoreHoBoAOPOAHbIE KUCTOThI
n nx conu. Kucrnopogcogepxalime KNCNoTbl XJopa.

3. JTabopamopHbie pabombi

3.1

XuMmyeckas KMHeTuKa

CKOpOCTb XMMUYECKOWN peakumn. 3aBUCUMOCTb CKOPOCTH OT
KOHLIEHTpaL MK, TemnepaTtypbl 1 NroLaan ConpuKOCHOBEHNSI
pearvpyLimnx BELLECTB.

3.2

Xnmunyeckoe paBHo-
Becue

BrnusiHve KoHUEeHTpauun 1 TemnepaTypbl Ha CMeLLEHNE XUMU-
YecKoro paBHoBeCHs

3.3

PacTteopebl

MpurotoBneHme pacTBOpOB 3agaHHOM KOHUeHTpauuun. WoH-
Hble paBHoBecus, pH cpegbl. ['maponua conen. Okucnutenos-
HO-BOCCTaHOBUTENbHbIE peakuuw.

3.4

Bogopoga, Boaa, nepeknck Bo-
nopoaa

Mony4yeHne aToMapHOro U MONEKYNapHOro Boaopoaa. Xumu-
yeckne cBolcTBa Bogopopa. MNepokcua BoAopoaa, ero oKuUc-
NUTENbHO-BOCCTAHOBUTENbHbLIE CBOMNCTBA

3.5

OnemeHTbl | rpynnbl MC

Xnmundeckue ceonctea s- u d-anemeHToB | rpynnsl MNC

3.6

OnemeHTol Il rpynnel MC

LlenoyHo-3emenbHble MeTanmbl, UX XUMUYECKUe CBOKCTBa.
lopeHve MarHus. MonyyeHne kapGoHATOB U rMapokapGoHa-
TOB KasbLusi.

3.7

OnemeHnTsl Il rpynnel MNC

AniOMUHUIA 1 ero coeuHeHus. NonyyeHne u cBoncTBa rmapo-
Kcuaa antoMuUHKUS.

3.8

OnemeHTbl IV rpynnel MNC

Yrnepoa, KpemHui , ux csowctBa. Conu yronbHON U Kpewm-
HNEBOW KUCIIOT.

3.9

OnemeHTbl V rpynnbl 1C

AsoT, docdop, cBOMCTBA MPOCThLIX BelecTs. [lenctene as3oT-
HOW KMUCNOTbI Ha MeTannbl. TepMmnyeckoe passioxXeHne HUTpa-
TOB.

3.10

OnemeHTbl VI rpynnel MNC

Cepa n ee coeauHeHus. lNonydyeHne 1 CBOWCTBa CepOBOAO-
poga. CepHas kucnota, ee AeWCTBME Ha MeTannbl U Heme-
Tansnbl. XpoM 1 ero coeMHeHus.

3.11

AnemeHTsl VII rpynnel MNC

[anoreHbl n nx ceonctsa. [lonyyeHne n cBoMcTBa coeauHe-
HUA MapraHua. OKucnuTenbHble CBOWCTBa MepMaHraHarta
MapraHua.

13.2. Tembl (pa3genbl) AUCUUNIUHBI U BUAbI 3aHATUN

Bugbl 3aHaTM (KONIMYECTBO YacoB)
Ne HavmeHoBaHue Tembl CamocTos-
MpakTu- JlTabopaTtop-
n/n (pasgena) oucumnnmHel Tlekuum TenbHas pa- Bcero
yeckue Hble
boTta
XvMusi B CUCTEME eCTeCT-
| | BEeHHbIX Hayk. OcHOBHbIe 4 ) 6
NoHATUA. DyHAaMeHTanbHble
3aKOHbI 1 TEOPUM XMMUW.




CTexwomeTpmquKme 3aKOHbI
XUMUN.

CTtpoeHnue aToma. lNMepuoaun-
YECKMI 3aKOH 1 nepuogunye- 2
ckasi cMcTema 3rieMEHTOB

0.WN. MengeneeBa

3 | Teopust XMuMmn4eckon cBs3n 4 4 2 10

O6ume 3aKOHOMEPHOCTH
4 | NpoTEKaHUS XMMUYECKNX pe- 4 8
akumn.
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b

5 | PacTteopbil 4 6 14

OkucnnTenbHoO - BOCCTaHo-
6 | BUTEmNbHbIE peakumun. dnek- 2 2 2 6
Tposnms3.

7 KomnnekcHble coegnHeHns 4 4

IS

12
XapakTepucTuka a51eMeHToB
1 UX COeANHEHWI 12 18 6 36

NToro 34 50 24 108

14. MeToan4yeckune ykasaHma Ansa odyvarowmxca no 0CBOEHMIO AUCLUMNIIUHDI
OpraHunsaums n3yvyeHns QucumMnnuHbl npeanonaraert:

e NpoBefeHnE NeKLnn
e npoBegeHne nabopaTopHbIX 3aHATU
e BHeayaMTOpHas camocTosTenbHasa paboTta CTyaeHTOB

OpFaHI/I3aLI,MOHHaFI CTPYKTYypa NEKUNOHHOIO 3aHATUA:

1. dopmynupoBKa TeMbl, NOCTAHOBKa NpobnemMHoOro Bonpoca

2. PasbdAcHeHue TeopeTnyecKknx n NpakTMYecknx BONPOCOB AN peLlleHns nocras-
NeHHON npobnembl

KoHKpeTHble Npumepbl peLleHns NoCTaBneHHbIX BONPOCOB

BbiBoapbl

dopmynupoBka 3agaHus aAns camocTosATeNbHON paboTbl

a ks ow

OpraHnsaunoHHas CTpykTypa nabopaTopHOro 3aHATUS.

dopMynupoBKka Lienn 3aHATus

O6cyxaeHne TeopeTUYECKNX OCHOB TEMbI, ONPOC CUYOEHTOB
BbinonHeHne paboTol

lMpoBepka BbINOMHEHHbIX 3a4aHum

BbiBOabI

agkrwnhE

TeKyLMI KOHTPONb NPOBOANUTCS MyTEeM YCTHOrO onpoca CTyAeHTOoB, 0bcyxaeHust

mMaTtepuana ansd CaMOCTOSITESIbHOM pa6OTbl, BbIMOJIHEHNA KOHTPOJIbHbLIX pa60T.

N3y4YeHne OCHOBHbIX M AOMOSHUTENbHbIX NIUTEpPaTYPHbIX MCTOYHWUKOB,
paboTa C KOHCNEeKTamMum NeKUni;

BbINOSIHEHNE 3aJaHUN TEKYLLIE aTTecTaunm;

TEKYLLIMA KOHTPOJTb YCNEBAEMOCTH



15. MNepeyeHb OCHOBHOW M AONONHUTENBLHOW NUTepaTypbl, PECYPCOB MHTEPHET,
Heo6Xx0AMMbIX AN OCBOEHUA AUCLUNIUHbI

a) OCHoBHas nuTeparypa:

Ne n/n UcTouHuk
NoHuyapoe E.I. TeopeTtnyeckne ocHOBbI HeopraHmyeckon xumum [ E.IN. ToH4apos,
1 KO.MM. AdmHoreHos, B.HO. KoHgpawwuH, A.M. XoBuB. — BopoHex : N3gatenbckui

aom BI'Y, 2014. — 589 c.

AdomHoreHos KO. . Xumusa 6uoreHHbix anemeHtos / FO. 1. AdmHoreHos, E. I'. [oH-
yapos, A. M. XosuB, N.A. BycbirnHa. — BopoHex : UM BI'Y, 2010. — 438 c.
NoHuyapos E.IM. O6was xumus / E.I". Tonvapos, HO.I1. AduHoreHos, A.M. XoBuB. —
BopoHex : N3g-8o BopoHex. roc. yH-Ta, 2010. — 401 c.

0) gononHUTenbHasa nuTeparypa:

Ne
UcTouHuk
n/n
3 XayckpodT K. CoBpemeHHbIN Kypc obwen xummn: B 2 T. / K. XayckpodT, 3. KoH-
ctabn. — M. : Mup, 2002. — T.1. — 540 c.
4 Hekpacos b. B. OcHoBbl 06wen xumnn: B 2 7./ B. B. Hekpacos. — Cl16: JlaHb,
2003.
5 MpynHByg H. Xumus anemedTtoB: B 2 1. T.1/ H. MpuHByA, A. OpHLWO; - 3-e nsg. — M.:
BuHowm, JTabopaTopus 3HaHui, 2015. — 607 c.
6 MpynHByg H. Xumus anemeHToB: B 2 1. T.2/ H. NpuHBya, A. OpHLWO; - 3-e n3g. — M.:

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

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

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

16. MNepeyeHb y4yebHO-MeTOANYECKOrO obecneyeHUss AnNsi cCaMoOCTOATEeNIbHON pabo-
Thi (

Ne

MNcToYHMK
n/n

AdunHoreHos HO.I1. JTabopaTopHbIn NpakTukym no obLern xumun /cocT. FO.M.AduHoreHoB n ap.
1 — BopoHex: spatenscko-nonurpaduyeckmii LeHTp BopoHexcKoro rocyjapCTBEHHOMO YHU-
BepcuteTa, 2013

AdunHoreHos HO.I1. JTabopaTopHbIN NpakTUkyM No HEOPraHNYeCcKoW XMMuK /CocT.

2 KO.M.AdbunHoreHoB u ap. — BopoHex: N3gaTenbcko-nonurpaduyeckmnin LeHTp BopoHexckoro
rocyaapcTBeHHoro yHusepcuteta, 2013

CamodpanoBa T.B. JlabopaTopHbIi npakTukyM no obuen xumum / coct. T.B. Camodanosa,
B.H. CemeHoB, [.B. CemeHoBa — BopoHex :M3gaTtenbckun gom BIY, 2015

17. UHhbopmMaLMOHHbIE TEXHOSOMMU, UCNoSb3yeMble ANA peann3aum y4yeoHoun
AVUCLUMNIUHBI, BKIIOYasa nporpamMmmHoe obecnevyeHne n MHPOpmMaLMOHHO-
cnpaBo4Hble CUCTEMbI (MPU HEOBXOAUMOCTH)

18. MaTepmnanbHoO-TeXHUYECKOE obecneyeHme QUCLUNIINHDI:
MynbTumegumnHaa TexHuKa.


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

CraHpgapTHoe obopyaoBaHme nabopaTtopuii NpakTukyma no obuien n HeopraHn4ecKom
XMMUM — nabopaTopHble CTOJbl, BbITSXXHbIE CUCTEMbI, 3MEKTPOHHbIE BECHI, CYLUUIb-
Hble WKadbl, KOMMNbIOTEPLI, NabopaTopHasi NocyAa, XMMUYECKME peakTMBbl U T. .

B Tom uucne:

BaHsa 4-x mecTHas BogsiHas

AvctunnaTtop
buanctnnnarop

Becbl nabopatopHbie JIB-120A

Becbl «Ohaus»

MarHntHas mewanka

KpuoTtepmocTtaT XUOKOCTHOM
Meub Tpybuatas M-1.4-40

PH-MB meTp

CnektpodotomeTtp CP-2000-02

dotomeTp KOK-5M

KomnbloTepHas nameputensHas cuctema L-micro ¢ gatunkamum pH, Temnepartypsl,
OMNTUYECKOW NNOTHOCTW.

19. ®OHA OLEHOYHbIX CPeacTB:

19.1. MepeyeHb KOMMNETEHUMUN C YKasaHMeM 3TanoB P)OPMMPOBAHUSA U
nnaHupyeMbiX pe3ynbTaToB o6yyeHus

Koa v copepxaHue koM- | lMnaHupyemble pesynbTatbl 06ydeHns | OTanbl hopmupoBa-
neTeHuun (nokasaTenu AOCTUXKEHUS 3aA4aHHOMO HUS1 KOMMETEHLUM dOC*
YPOBHSI OCBOEHUSI KOMMETEHLMM MO- (pasgensbl (TeMbl) (cpeactBa
CcpeacTBOM (hOPMUPOBaHNS 3HAHWUIA, AVNCLUMMNANHBI UK oueHuBa-
YMEHWI, HaBbIKOB) MoAyns U UX Haume- HUS)
HOBaHwUe)
OnK-5 - 3HaTb poOnb XUMUW B ecTecTBO3Ha- | 1.1. Xumusa B cucTe-
[OTOBHOCTb K UCMONb- HUN, ee CBA3b C OPYrMMM eCTeCTBEH- | Me eCTEeCTBEHHbIX
30BaHNIO0 OCHOBHbIX HbIMW Haykamm (bvonornent) n meagu- | Hayk. OCHOBHbIE MO-
DUBNKO-XUMMYECKMX, | WMHOW, 3HAYEHWE B XU3HW COBPEMEH- | HATUS. dyHoameH-
MaTeMaTUUECKIX 1 Horo o6LLecTBa; BaXHeWwne XumMmnye- | TanbHble 3aKOHbI 1
CKME MOHSITUSI U OCHOBHbIE YYEHMWs: O | TEOPUM XUMUN.
WHBIX ECTECTBEHHOHA- CTPOEHMM aTOMOB U MOSEKYN; nepuo- | CTexmomMeTpuyeckmne
YHHBIX TOHATUM U ME- | 1 1ueckoM M3MEHEHWM CBOWCTB 3Me- | 3aKOHbI XUMUM. YCTHBIN
TOAOB MNpU peLleHnn MEHTOB; XUMUYeckoMm npouecce (xu- | 1.2. CTpoeHue aTo- onpoc
npodeccnoHanbHbIX MUYecKon TepMoauHaMuKe U Xummde- | ma. Mepuoanyeckuin
3apaud, CKOW KMHETWKe), GMONOrMYeckyto posnb | 3aKOH U nepuoanye-
3MIEMEHTOB M UX COEOMHEHUI, peaKLmn- | ckasi cuctema ane-
OHHYHO CMOCOOHOCThL BELLECTB. meHToB .M. MeHae-
neeBa
1.3.Teopus xumu4e-
CKOW CBSI3U1
- YMeTb UCNonb30oBaTh 3HaHUsA Teope- | 1.4. OOwue 3akoHo-
TUYECKMX OCHOB XMMMUW Anisi 06bsicCHe- | MEPHOCTU NpoTeKa-
HUSI CBOWMCTB BELLECTB W peakuuii, B | HAS XUMUYECKUX pe-
KOTOPbIX OHW Y4acTBYOT; MPUMEHSATb | aKLWIA.
3HaHUs B o6racTv XMMmMK Onst ocBoe-
HUS NpodheccrMoHanbHbIX AUCUMNAMH K | 1.7. KoMmnnekcHble VeTHAL
peLleHns npodeccuoHarnbHbIX 3a4ay; | CoeaAMHeHUs onpoc
BbIMOSHATE XUMWUYECKUIA SKCNEPUMEHT
Nno NonyyYyeHWo KOHKPETHbIX BeluecTs, | 1.8. XapakrepucTtuka
MX pacno3HaBaHWi; OOBSACHATL Ha- | SEeMEHTOB U UX CO-
6niofaemble sBMeHWs, NOATBepXAaTb | eOUHEHUI
NX ypaBHEHUSIMW peakuuii, NpoBOAUTb
pacyeTbl, 060CHOBLIBaTL BbIBOAbI MO




paboTte; NpoBOAUTL MOUCK XUMMUYECKOM
MHopMaunmM ¢ Ncnonb3oBaHNEM pas-
FINYHBIX  WMCTOYHUKOB  (CMpPaBOYHbIX,
Hay4HbIX W Hay4YHO-NOMYNAPHbLIX U3ga-
HWUIA, KOMMNbIOTEPHbLIX 6a3 gaHHbIX, pe-
cypcoB NHTepHeTa).
- BNageTtb metogamu 6e3onacHoro 1.4. O6Lwme 3aKoHo- MpakTuye-
obpalLeHns C XMMUYECKMMU BeLLLeCT- MEpPHOCTU NpoTeKa- Ckoe 3afa-
BaMu C y4eTOM nxX hn3NYECKUX N XU- HUSA XMMUYECKMX pe- Hue
MWYECKUX CBOWNCTB ; BaXKHENLLINMU akumn
anemMeHTamm TexHukn nabopartopHoro | 1.5. PactBopsbl
3KCMepMMeHTa: NoNb30BaThLCH NOCy-
non n npubopamu, nposoanTb onepa- | 1.6. OkMcnuTeneHo -
LUK B3BELLUMBaHUSA, HarpeBaHus, BOCCTaHOBUTEIbHbIE
VNbTPOBaHWS, MOMyYEHUS 1 cobMpa- | peakuun. SNeKTpo-
HWNS ra3sos; nms.
NMpomexyToyHas aTTecTaums KM

19.2 OnucaHue KpuTepmeB 1 LLKanbl OLleHUBaAHUA KOMNeTeHUUN (pe3ynbTaToB 00Y-
YeHUs1) NpU NPOMEXYTOYHOW aTTecTauum

[nsa oueHmBaHWa pe3ynbTaToB 00YyYEeHUss Ha 3K3aMeHe MCNOoSb3yTCA CneayrLlne nokasare-
nm (8YHbi n3 19.1):

BNafeHne TeEOPETUYECKMMM OCHOBaMK OBLLEN N HEOPraHWYECKON XMMUKU, CMOCOBHOCTL MIHo-
CTpMpoOBaTb OTBET NpMMepamMu, aktaMmu, AaHHbIMU Hay4YHbIX UCCnefoBaHWIA, NPUMEHSTL Teope-
TUYECKNE 3HAHUA ONS PELLEHNs NPaKTUYEeCKUX 3agau.

[ns oueHuBaHWsi pe3ynbTaToB OOy4YEHMS Ha 3k3aMeHe ucnonb3yetcsa 4-6annbHasa wana:

KOTIMMHHO», «XOPOLWO», «yaOBNETBOPUTENbHO», KHEYOOBITIETBOPUTEITBHO».
CooTHoLEeHMe nokasaTenen, KputepueB 1 WKanbl oueHUBaHNA pe3ynbTaToB o6yqu|/|;|.

YpoBeHb
Kputepun oueHnBaHUA KOMNeTEHL M cdopmumpo- LLikana oue-
BaHHOCTU HOK
KoMneTeH-
LM
BcecTopoHHMe 1 My6okve 3HaHNs yueBHOro MaTepuana, npe- | | 10BbILLIEH- Otnnuko
[YCMOTPEHHOTrO NPOrpaMmoit; NonHble, 060CHOBaHHbIe oTBeThl | PV YPOBEHD
Ha Bce Bonpocbl. OTBET COOTBETCTBYET B NOSTHON Mepe BCEM
NepeyYnCcrieHHbIM KOMNEeTEHLNSIM.
MonHoe 3HaHue y4yebHOro maTtepuana, npenyCMOTPEHHOro basoBbil XopoLo
nporpaMmMmon; OoTBeT OOOCHOBaH, aprymMeHTMpoBaH, HO Aony- YPOBEHb
LWeHbl OWMBKN N HEeTOYHOCTW, KOTOpble WUCNpaBneHbl nocre
3amedaHui npenogasaTtens. OTBET COOTBETCTBYET HE MOJSHO-
MY OCBOEHMI0 KOMMNETEHLNNA.
3HaHne OCHOBHOro yyebHoro matepmana, npeaycMoTpeHHoro | [loporosbii YpoBneTBo-
nporpaMMon; OTBET HeNonHbIN, 6e3 o6ocHoBaHMIN, O6BACHE- YpOBEHb puUTernbHO
HWUIA, C OLIMBKaMK, KOTOPbIE YCTPaHATCSA NO AOMOSTHUTENBHbIM
Bonpocam npenogasatens. OTBeT nokasbiBaeT HegocTaTou-
HO€e BriageHne KOMNeTeHUNsIMN.
3HaHuA HecucTemaTuyeckne, OTpbIBOYHbIE; B OTBETaX LONY- - Heynosne-
LLleHbl rpybble, NpUHUMNMAanNbHbIE OWNOKK, KOTOpblEe He yCcTpa- TBOPUTENBHO
HSKOTCS nocre HaBoAsALWMX BonpocoB npenogasatens. OTkas
oT oTBeTa. KoMneTeHLmMn He OCBOEHBI.




19.3 TunoBble KOHTPOJbHbIE 3aflaHMA UM UHble MaTepuanbl, Heobxoaumbie AN
OLEeHKU 3HaHWW, YMEHUN, HaBbIKOB U (UNK) onbiTa AEeATENIbHOCTU, XapaKTepusyro-
Wue 3Tanbl POPMMPOBaHUA KOMMETEHLMN B npouecce ocBoeHusi obpasoBartenb-
HOM Nporpammbl

19.3.1 MNepeyeHb BONPOCOB K 3K3aMeHY:

1. ®yHOaMeHTanbHble TEOPUM U 3aKOHbI XMMUW: aTOMHO-MOMEKYNsApHaa Teopus; 3akoH
COXpaHeHns mMaccbl 1 3Hepruu; lNeproanyecknii 3aKoH; TEOPUS XMMNYECKOTO CTPOEHMS.

2. CoBpeMeHHasd xumudeckad atoMmcTuka. AToMm, Mornekyna, kpuctann. [lpocTble u
CNOXHble XUMUYeckne coegmHeHnsa. dasa Kak HOCUTENb CBONCTB BeLlecTBa, He obna-
JaloLLero MonekynapHon CTPYKTYpPon. AnnoTponusa n noanmMopunsm.

3. CrexuomeTpmyeckme 3akOHbl XMMUM (3aKOH MOCTOSIHCTBA COCTaBa M CBOWCTB, 3aKOH
KpaTHbIX OTHOLWeEHUN). OrpaHNYeHHbIn XapakTep M rpaHuubl MPUMEHUMOCTU CTEXMO-
MEeTPUYECKMX 3aKOHOB.

4. PasBuTue npeacrtasneHnin o cTpoeHun atoma. [lnaHeTtapHas mogenb Pesepdopaa.
Teopua bopa.

5. OCHOBbI KBaAHTOBO-MEXaHUYECKOrOo OnucaHus CcTpoeHns aTtoma. KopnyckynsipHo-
BOMHOBasd npupoaa anekrpoHa. ATomHasa opbuTtans. KBaHToBblE YMcha.

6. OcHoBHblIE MpaBufa 3anosfiHeHust opbuTanen anekTpoHamyn (NPUHLUN HaMMEHbLUEN
3Hepruu, npasuno Kneykosckoro, npuHumn MNaynu, npasuno XyHaa).

7. TMepuogudecknin 3akoH O.N. MeHoeneesa, ero coBpeMeHHast (hopMynmpoBka n usm-
Yyeckui cmbicn. CTpoeHne nepuognyeckon CUCTEMbI 3N1EMEHTOB.

8. Xumunyeckas cBa3b, €e OCHOBHbIE XapaKTEPUCTUKK (SHEPrus, ANnHA, HanpaBneHHOCTb).

9. [lpeacTtaBneHne 0 MOHHOW CBSA3W.

10. KoBaneHTHasa cBsA3b: OOMEHHbIM M OOHOPHO-aKLENTOPHbIM MexaHn3Mbl 06pa3oBaHUS;
CcBOWCTBa CBA3N. [1peacTaBneHne o KpaTHbIX CBA3SX.

11. T'mbpmnansauma atoMHbIX opbuTtanen. Tunbl rMbpuagnsauum n reoMeTpus Monekyn (Ha
npuMepe COeaMHEHWIt ¢ Sp-, Sp°-, sp>- rmbpuamsaumeit opbuTanei LeHTparnbHoro aTo-
Mma).

12. MeTannunyeckas cBs3b. Pusanyeckne CBOMCTBa NPOCTbIX U NEPEXOAHbLIX MeTannos, oby-
CNoBNEHHbIE 0COBEHHOCTAMN XUMUYECKON CBA3M B HUX.

13. BogopoaHas cBA3b.

14. MexxmonekynsipHoe B3ammoaenctaune (cunel BaH-gep-Baanbca).

15. CoeanHeHnst NepBOro 1 BbicLUEro nopsaaka. KomnnekcHole coeguHeHus n BoKrHbIE CO-
nn. HomeHknatypa KOMMNEeKCHbIX COEaMHEHNIA.

16. Knaccudpukaumsi KOMMAEKCHbIX COeAUHEHUN. YCTOMYMBOCTL KoMmnekcoB. KoHcTaHTa
HECTOMKOCTMW.

17. TepmoanHaMmnyecKne CUCTEMBbI: OTKPbITbIE, 3aKpbITble, N30NMpoBaHHble. PyHKUUK CO-
CTOSAHUA. BHyTpeHHsAs aHeprus, aHTanbnus. Nepsoe Havyano TepMoLMHAMUKN.

18. Tennosble adhdeKTbl XMMUYECKNX peakuuin. 3akoH 'ecca u cneacteus u3 Hero.

19. BHTponua. CeobogHas aHeprua Tmbbca. TepmoguHaMUYECKUIA KpUTEPUA HanpasfeH-
HOCTWN XMMUYECKOro npotecca.

20. Obpatmmble 1 HeobpaTMMble Xnmudeckne peakummn. COCTOAHNE XMMUYECKOTO PaBHO-
Becusi. KoHctaHTa pasHoBecus. MNpuHumn Je - WaTtenee.

21. Xvimnyeckasa knHeTmka. CKOpoCTb XMMNYECKON peakumn. 3akoH AeCTBYOLWMNX Macce.

22. BrnivsHue TemnepaTypbl Ha CKOpPOCTb peakumn. MNpasuno BaHT-Modda. YpaBHeHue Ap-
peHuyca. JHeprus akTuBauum peakummn.

23. Katanus. MNpuHumMn gencTBms katanm3aTtopoB U UHIMOUTOPOB.

24. Buabl gucnepcHbix cucteM. [a3oobpasHble, Xuakue, TBepable pacTBopbl. PactBopeHne
Kak omamko-xummyeckmi npouecc. ConbBatbl, rmapathl.

25. HeHacbllWeHHbIe, HaCbIWEHHbIe, nepecbiweHHble pacTBopbl. CHoCobbl BbipaXkeHWs
KOHLIEHTpaLun pacTBOPOB.

26. Teopusi anekTponuMTU4eckon noHmsauun. CteneHb 1 KOHCTaHTa oHn3aumm. CunbHble
cnabble anekTponuTbl. M3oToHn4Yeckun koapduuneHt BaHT-IModda.



27. dnekTponutuyeckas guccoumnaumsi KUCNoT, OCHOBaHMK, conen. AMQOTEPHble rMapo-
Kcuabl.

28. NoHnsaums Bogpbl. MloHHoe npousBegeHne Boabl. BogopoaHbin nokasatens (pH), rma-
POKCUMbHbLIN NokasaTtens (pOH).

29. N'mpponus conen. akTopsbl, BAUSIOLWME HA CTENEHb MMOPONM3a CoNu.

30. MNMpownseeaeHne pacTBOPUMOCTU. YcnoBmnsa obpasoBaHusi U pacTBOPEHMS ocadka.

31. OKncnuTenbHO-BOCCTaHOBUTENbHbIE peakunn. CTeneHb OKUCIEHUA. TUNUYHBLIE OKWUC-
nutenu u BocctaHosmTenu. Metoa anekTpoHHoro 6anaHca. Metog nonypeakumi.

32. CtaHgapTHble anekTpogHble NoTeHUnansl MeTansoB. Psa HanpshkeHun meTansos.

33. OneKTponus pacnnaBoB N BOOAHbLIX pacTBOPOB COMEN.

34. MeTtannbl 1 HeMeTannbl B nepuoanyveckon cucteme. O6LMe CBOMCTBA METasJoB.

35. O0OLwue cBoricTBa HEMETAsNOB.

36. Bogopoga. NonoxeHne B nepuoanyeckon cncteme, pusndeckme n XMuMmmy4eckme cBOMCT-
Ba. MeToabl nonyyeHnsa sogopoaa.

37. lLlenoyHble meTanmbl. XMMUYeCKMe CBOMCTBA M METOAbI NOSTy4YeHUS.

38. AnOMUHMIA: NoNyYeHMEe, XMMUYECKNE CBONCTBA, BaXKHENLLUNE COEQMHEHMS.

39. XKeneso: nony4yeHne, XMMMYeckne CBOMCTBA, BaXKHeNLLNe COeaANHEHNS.

40. dusnyeckne n xMMMYECKMe CBOMCTBA yrrepoda n kpemHus. Okcuabl yrnepoga n Kpew-

HUA. YronbHasi KucrnoTa u ee Conu.

41. A30T 1 ero coeguMHeHus (ammMmuak, okCuMabl a3oTa, a3oTHasa KACoTa).

42. Xnmunyeckune CBONCTBa K1crnopoaa v o3oHa. Metoabl nony4eHns Kkucnopoaa.

43. MNMepokena Bogopoda. Okcmabl 1 NEPOKCUAbI aKTUBHbBIX METAarsoB.

44. Cepa, okcuagbl cepbl. CepHasi, cepHMcTas, cepoBoaopoaHast KUCIOThbl U NX CON.

45. Obwasn xapaktepucTuka ranoreHoB. OcobeHHOCTN Xumun propa.

46. NanoreHoBOAOPOAHbIE KUCNOTLI N UX conn. Knucnopoacogepxalime KUCNOoThbl Xropa n nx

conu.

19.4. MeToanyeckne martepuanbl, onpegensowue npoueaypbl OLeHMBaAHUA 3Ha-
HUNA, YMEHUN, HaBbIKOB U (UNN) onbiTa AeATENIbHOCTU, XapaKTepusylLwmnx 3Tanbl
¢hopmmpoBaHus KOMneTeHLUn

OueHka 3HaHWW, YMEHMI N HaBbIKOB, XapakTepusytollasi aTanbl opMMPOBaHNST KOMMNETEH-
LU B pamKax M3ydeHus AUCUUNINHBLI OCYLLIECTBIIAETCSA B XOA4E TEKYLLEN U NPOMEXYTOYHOMN aTTe-
cTauumn.

Tekywaa artrectaumsa NpoOBOAMTCS B COOTBETCTBUM C [lonoxeHnem O Tekyllewn aTtrectaumm
obyyvatoLmxca no nporpammam Bbicliero obpasoBaHna BopoHEXCKOro rocynapCTBEHHOIO YHU-
BepcuTeTa. Tekywaa attectaunsa npoBoguTca B opme: ycmHo20 ornpoca (UHOusudyaribHbIl Orl-
poc). Kputepum oueHnBaHnsA NpMBeAEHbI Bbille.

lMpomexxyToyHasi aTTecTaums MPOBOANTCS B COOTBETCTBUU C [10NOXKEHNEM O MPOMEXKYTOYHOWN
aTTecTaumm oby4aroLmxcsa no nporpamMmmam Bbicllero obpasoBaHus.

KOHTpOmnbHO-n3mMepuTenbHble Matepuanbl MPOMEXYTOYHOW aTTecTaumn BKYalT B cebs
TeopeTnyeckne BONPOCHI, MO3BONAOLME OLEHUTb YPOBEHb MOMyYEHHbIX 3HaHWW. [pu oueHuBa-
HUWN UCMNONb3YITCS KONMYECTBEHHbIE UM Ka4YeCTBEHHbIE LiKanbl oueHOK Kputepun oueHnBaHus
npvBeaeHbl BbILLe.



