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1 BBEQEHWUE K PABOYEN NMPOrPAMME OUCLUMNIUHBI

1.1 Uenb pgucumnnuubl: CdhopmmpoBaTb KOMneTeHuun obyyarouwerocsa B obnactu xvmun, no3sonswome
peann3oBaTb 3aKOHOMEPHOCTU XUMUYECKUX MPOLLECCOB W 3HAHUA CBOWCTB XUMWUYECKMX BELLECTB B peLLleHun
npodeccuoHanbHbIX 3agay.

1.2 3agayun OUCUMUNNVHDI:

* paccMOTPEeTb CTPOEHME BELLECTB M MPUPOAY XMMUYECKNX CBA3EN B HUX HA OCHOBAHUM CTPOEHUST 3NTEKTPOHHbIX
obornoyek aTOMOB,;

* pacKpbITb NMPUHLMMBI B3aUMOAENCTBNSA BELLECTB U MEXaHU3Mbl XMWY ECKUX MPOLIECCOB;

* okasaTb 0COBEHHOCTM CBOMNCTB OPraHNYECKUX U HEOPTaHNYECKUX COEANHEHUI Pa3NNYHbIX KNaccoB

1.3 Tpe6oBaHus K NpeABapUTEeNbLHON NOAroTOBKE oby4atrollerocs:
MpenBapuTenbHas NOAroToBKa npegnonaraeT co3gaHne OCHOBbI ANs (hOPMUPOBAHUSA KOMMETEHLUI, yKa3aHHbIX
B M. 2, NPU U3y4EHUW OUCLIMMNIINH:

Oucumnnuna 6a3mpyeTCﬂ Ha KoMneTeHUnsax, CopMmnpoBaHHbIX Ha npeabiaywmnx ypoBHAX O6paSOBaHVIF|.

2 KOMNETEHLUUU OBYYAKOLLEIFroCcA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OANCLIUTMTIINHBI

OlMNK-1: Cnoco6eH NpUMEeHATbL eCTeCTBEHHOHayYHble U1 3KOHOMUYECKNE 3HaHUA NPU peLleHnmn
npocheccnoHanbHbIX 3afa4 B o6nacT ToBapoBeAeHuUs;

3HaTb: OCHOBHbIE 3aKOHbI XMMWUW U NX UCNOMb30BaHNE; OCHOBHbIE 3aKOHOMEPHOCTM NPOTEKaHNS XMMUYECKNX peakumin 1
TEPMOAMHAMUKY XMMUYECKNX NPOLEeCCOB
YmeTb: [1poBoanTb pacyeTbl KOHUEHTpaunn pacTBopoB; ONpeaensaTb TepMOoANHaAMUYECKNe XapaKkTePUCTUKN XMMUYECKN X
peakuui;
NPOBOAUTb CUHTE3 M OMUCTKY BELLECTB B N1ab0OpaToOpHbIX YCIOBUSAX
BnapneTb: HaBblkamy BbINOMHEHUS OCHOBHBIX XMMUYECKMX NabopaTopHbIX onepauui




3 PE3YIIbTATbI OBYYEHUA NO AUCLUMIUHE

HaumeHoBaHve u cogepxaHve pasaernos,
TeM 1 y4eBHbIX 3aHATUI

CemecTtp
(kypc anst 3A0)

paboTa

KoHTakTHas

Jlek.
(yachbt)

J1ab.
(yachbt)

CP
(vachbl)

MHHoBaL,

dopmebl
3aHATUN

dopma
TekyLero
KOHTpOns

Pasgen 1. CtpoeHue BellecTBa

Tema 1. NpegmeT 1 3agadn xmmun. ATOMHO-
MOIeKynsipHoe yyeHue. OcHoBHbIE
XMMUYECKNE TMOHATMS W 3aKOHbl. ATOM.
Monekyna. Xumuyeckun anemeHt. Macchbl
aToMOB 1 Mornekyn. Xumudeckas dopmyna.
JlabopaTopHas pabora: Knaccbl
HeopraHM4yecKnx COeMHEHUN. 3akoH
NMoCTOsIHCTBa cocTaBa. 3akoH ABoragpo u
cnegcteuss u3 Hero. Monb 1M monspHas
macca.

JlabopaTopHas pabora: Knaccbl
HEeopraHM4YecKMx CoeanHEHUN.

OKBMBANEHT  MNPOCTOT0O U CIIOXHOro
BelllecTBa. 3aKOH 3KBUBANEHTOB.
JlabopaTtopHass pabota: OnpegeneHne
MaccCbl 3KBMBArieHTa MarHua MeTo4OoM
BbITECHEHWS.

Knaccudukauma XMmMmn4ecknx anemMeHToB U
ux coeguHeHuin. Okcuabl, OCHOBaHWS,
KMCNOTbI, CONN.  XNUMMUYECKNE CUCTEMBI.
KBaHTOBO-MexaHM4eckass Mogenb aroma.
KBaHTOBbIE YMCna.

ATOMHbIE opbuTtanu. OneKTPOHHbIE
KoHurypauumn atomos. [MpuHumn [Maynu.
Mpasuno NyHaa. MNpasuno KnevkoBckoro.
lMepuognyecknin 3akoH M nepuognyeckas
cucrtema XMIMUYECKMX 3N1EMEHTOB
O.N.MeHpeneeBa. 3HayeHne
nepMoau4eckoro 3akoHa.

Xummdeckasa  cBsidb.  OCHOBHble  TuUMbI
XMMUYECKON CBSA3N U €e XapaKTepuUCTUKW.
KoBaneHTHbI U MOHHbIA TUN cBa3n. Metopn
BaneHTHbIXx cBdAsen (BC). CrtpoeHne wu
CBOWCTBA NPOCTENLUNX MOMEKYIT.
BopopogHas ceasb. [JOHOpHO-aKkuenTopHoe
B3aMMOAENCTBME MOSIEKYI.
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Tema 2. Obwme 3aKOHOMEPHOCTU XUMMUYECKMX
NpoLIECCOB.

OHepreTka XMMUYECKMX peakLni.
OHepreTnyeckne  adeEKTbI XUMUYECKMX
peakunin. BHYTpeHHsIA aHeprust U sHTanbnus.
3akoH 'ecca v cnefgcTenst M3 HEro. AHTponNUs
€e MW3MEHEHUS B XMMMYECKUX npoLeccax.

OHeprus 'mbbca. Bo3MOXHOCTb
CaMOrpOn3BOSIbHONO MPOTEKAHUSA XUMUYECKNX
peakumi. CraHgapTHble N3MeHeHNs

SHTanNbNuK, aHTponun 1 aHeprum M'mbodca.
XnMmmyeckass  KMHETMKA M XMMUYEecKoe
paBHOBECHUE.

CkopoCTb  XMMW4YECKOW peakumm u  ee
3aBNCUMOCTb OT KOHLIEHTpaLMM pearnpyoLmx
BELLECTB U TEMMNepaTypbl.

JlabopaTopHas pabora: 3aBMCUMOCTb
CKOpOCTH XUMUYECKMX peakuun ot
KOHLIEHTpaLUun pearnpyroLLmx BELLECTB.
KoHcTaHTa ckopocTu peakumu. KatanusaTopsbl.

KaTtanutundeckue peakumn. Ponb
KaTanmaaTopoB B XMMUYECKUX PeaKLMsIX.

Xummyeckoe paBHOBeCUE. KoHcTaHTa
XUMNYECKOIo paBHoOBeCHS. CwmellieHne

XMmmudeckoro  pasHoBecusi.  [puHumn  Jle
LlaTtenbe. CBA3b KOHCTaHTbl paBHOBECUSI C
TePMOANHAMNYECKMMMN OYHKLIMSIMU.
JlabopaTopHas pabora: CwmeLeHne
XMMUWYECKOTO PaBHOBECMKSI.

Paspen 2. Pacteopbl

16

ra

Tema 3. PactBopbl.

O6Lwme cBonCcTBa pacTBOPOB.

MoHatne  “pacteBop” u “pacTBopenune”.
ConbBatauma 1 rmmgpataums. MameHeHune
OCHOBHbIX TEpMOANHAMUYECKNX DYHKLMIA MNpwn
pacTBOPEHUMN. Cnoco0bl BblpaXXeHus
KOHUEHTpauunm  BewectB B  pacTBoOpax.
PactBopumocTb. CponctBa  pas3baBrieHHbIX
pacTBopoOB HEe3NeKTPonuTOoB. Ocwmoc.
OcmoTuyeckoe gaenerne. 3akoH BaHTt MNodda.
lMoHWXeHne aaBneHns HacbILLEHHOTO Napa Hag,
pactBopoM. 3akoH Paynsa.  MoHwxeHne
TemnepaTypbl 3amMep3aHWsi pPacTBOPOB MU
NoBhbILLEHNE Temneparypbl KMneHus
pacTBOpOB.

PacTBopbl aneKkTponuToB.

Teopus  3NEKTPONUTUYECKON  LOUCCOLMaLNN.
N3oToHn4vecknii koacbcpuumeHt Bant [odda,

ero dunanyecknin CMbICI1. CreneHb
anekTponuTMyeckon amccoumaumm. KoHctaHTa
avccoumaumu. Cesa3b mMexay aTUMIN
BENUYMHAMMU. CunbHble 7] cnabble
3NEKTPONUTLI.

Kucnotbl, conn, OCHOBaHUSI C TOYKM 3PEHMS
TEOPUN  BNEKTPONUTUYECKOA  LOMCCOLMaLNN.
Ouccounaums Boabl. MloHHOe npou3BegeHue
BOObI.

BopopogHbin nokasatens pH. lNpousseaeHune
pacTBOPUMOCTH.

NoHHble peakuMm B BOAHbLIX pacTBOpax.
KncnoTHO-0CHOBHbIE CBOMCTBA BELLECTB.
JlabopaTtopHasa pabGoTa: WoOHHblE peakuuu.
CwmelleHMe  XMMUYECKOTO  paBHOBECUS B
pacTBOpax 3MeKTPOSINTOB.

JlabopaTopHas pabota: N'mgponns conen.
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Tema 4. KomnnekcHble coeanHeHus.
KoopanHaumoHHas Teopusi A.BepHepa u ee

pasBuTmE. KomnnekcoobpasoBaHue B
pacTBopax.

JlabopaTopHas pabora: KomnnekcHble
COeaIMHEHUS.

MepBnyHass u BTOpPUYHas avccoumnaums
KOMMMNEKCHbIX coeJNHEHUA. MpoyHOCTb

KOMMJIEKCHBIX MOHOB M KOHCTaHTa HECTOMKOCTM.

Paspen 3. OkucnunTenbHo-

BOCCTaHOBUTEIbHbIE peaKkunn

Tema 5. OkucnntTenbHO-BOCCTaHOBUTESbHbIE
peakuum 1 3aeMeHTbl ANEKTPOXUMUN.

OKMCNNTENbHO-BOCCTAHOBUTESNbHbIE pPeaKUnN.
OneKTpoHHas Teopus
OKNCNUTENBbHO-BOCCTAHOBUTESbHBIX  PeakLni.
CywHocte OBP. BaxHenwmne okucnutenu u
BoccTaHoBuTenn. Tunbl OBP. CocTtaBnenune

ypaBHEeHUN OBP 3NEKTPOHHO-UOHHbLIM
crnoco6om.
JlabopaTtopHass  paborta:  "OKUCNMTENbHO-

BOCCTaHOBUTESbHbIE peakumn'.

Tema 6. DnNemMeHTbl SNEKTPOXMMUN.
OneKkTpoaHble noTeHumansl MeTanmnog.
M3mepeHne  aneKkTpOAHbIX  MOTEeHLMarnos.
CtaHgapTHbI aneKkTpoAdHbI noTeHuman. Psag
CTaHOapTHbIX  3NEeKTPOoAHbIX  MNOTEHLManoB.
YpaBHeHue HepHcTa. anbBaHM4yeckue
anemeHTbl. OJC ranbBaHM4YeCcKoro arnemeHTa.
XUMMYECKME WUCTOYHMKM TOKa. TOMMMBHbIE
ANeMeHTbI. AKKYMYNSATOPbI.

AnekTponus. CyLHocTb aneKkTponmaa.
OnekTponM3 pacTBOPOB W pacnfaBoB C
pacTBOPUMbIM W HepacTBOPUMbBIM  aHOAOM.
3akoHbl Papages. lNpakTnyeckoe NpMMeHeHne
anekTponuaa.

Kopposna meTtannos.

Bugbl  koppo3uu.  Xumudeckasi  KOppo3usi.
OneKTpoXMMmyeckass  KOppo3susi. MeTogabl
3alWMTbl OT KOppo3uu. 3aluTHbIE MOKPbLITUSI.
NHrmbuTopsl KOppo3uu. JlabopaTopHas
paboTta: OKMCNUTENbHO-BOCCTAHOBUTESbHLIE
peakuuu.

0,5 24 ra
0,5 18
0,5 24 ra




Pasgen 4, TeopeTnyeckue OCHOBbI
OpraHM4eckon xumMmmn. Yrneeoaopoabl

Tema 7. TeopeTnyeckme OCHOBbI OPraHNYeCcKom
XMMUU.

BeegeHuve. [MpeameT opraHMYeckon XMMUK.
OCHOBHbIE MPUYUHBI BbIOENEHNS OPraHUYecKom
XMMUN B CaMOCTOATENbHYK Hayky. Kpartkun
ncropudecknn ob3op. JlabopatopHasi pabota

«Knaccudmkauus, HOMeHKnaTypa n
dusndeckmne CBOWCTBA OpraHN4eckmx
BELLECTBY.

Teopusa CTPOEHUSI OpPraHNUYECKUX COEeOMHEHUN
A. M. BbytnepoBa. CTpyKTypHble dOpMYyrbl,
SIBNEHNE N3oMepun. Tunbl XMMUYECKNX CBA3EN.
OneKTpoHHble 3hdekTbl. TUMbl XUMUYECKMX
peakumi. lNoHATME O MexaHu3Max peakuun.
BaneHTHble cocTosiHMA atoma yrnepoja.
M'bpugunsaums aTOMHBbIX opbuTanen.
Knaccudukaumsa opraHMyeckux COoeavHEHWUN.
OCHOBHbI€E KITacCbl OpraHN4YeCcKNX COeaUHEHMIA.
TpuBHaneHas " cucremartumyeckas
HOMeHKNnaTypa. JlaboparopHas pabota
«CocTaB 1 CTPOEHME OPraHNYECKNX BELLECTBY.

Tema 8. Yrnesogopoabl anudaTtuyeckoro wu
apomaTnyeckoro psgos.

MpepenbHble yrnesogopoabl (ankaHbl). Oblas
dopMyna, roMOnorM4eckuin psg, M3omepust u
HOMeHKnaTypa. HaxoxgeHve B npupoge.
Cnoco6bl nony4yennsi. Puanyeckne CBOWCTBA.
Xummndeckme ceonctBa. JlabopaTopHas paboTta
«dusnyeckne M XMMUYECKME  CBOWCTBA
ankaHoB.»

OTuneHoBble yrnesogopodbl (ankeHsl). Obwas
dopmyna, CTpO€eHue, nsomepus "
HOMeHKNnaTypa. MeTogapl Nony4yeHus.
dusnyeckne ceoricTBa. XMMmMYeckne CBOMCTBA.
JlabopaTopHass pabota «®Pusmdeckne wu
XMMUYECKME CBOMNCTBA arkeHOBY.

[uneHoBble  yrmeBogopoabl (ankagueHsl).
Obwan dopmyna, knaccudukauma  no
pPacnonoXeHuo OBOMHbLIX CBSA3EN B MOnekyrne,
HomeHknatypa. O6wme MeTogbl mnonydeHns
COMPSXEHHbIX ankagueHoB. ®dusmyeckne u
XMMUYECKMEe CBOMCTBA.

AuetuneHoBble  yrmeBogopoabl  (anKuHbI).
O6wan dopmyna, CTpoeHue, u3omepus,

HOMeHKnaTypa. MeTtoabl nony4eHus
auetuneHa u ero romornoroB. Pusnyeckune
CBOWCTBA. Xumunyeckume CBOWCTBA.

JlabopaTtopHas pabota «®Puamdeckne wu
XMMUYECKME CBOMCTBA arnknuHOB. »
ApomaTtuyeckme yrnesogopoabl (apeHbl) ¢
oAgHUM  BeH30mnbHOM KOSbLIOM. O6Lwas
dopmyna, nsomepusi, HomeHknatypa. CuHtes
OeH3ona wu ero romonoroB. Pusmyeckune
cBonctBa. CTpoeHue OeH3ona. Xumm4yeckue
cBoincTea. JlabopaTtopHas pabota "dusmnyeckne
M  XMMUYECKME CBOMCTBAa apeHOB psga
©eHsona."
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Paspen 5. OpraHunyeckue coeguHeHust C

hYHKUMOHANbHLIMK rpynnamm

Tema 9. lNanoreH- n kucnopoacoaepxaLime
COeanHEHUS.

"anoreHoyrnesogopoapbl. Onpegenexue,
Knaccudukaums, n3omepusi, HOMeHknaTypa.
O6wue meTtoabl nonyveHust. XMMnyeckume
ceonctea. dusnyeckme caonctea. [lpoba
BenbwrenHa. Xumunyeckune CBOMCTBA.
O6wun xapakTep peakumn HykneounbHOro
3ameLleHns B pagy
ranoreHoyrneBoAopPOaoB. JlabopatopHasi
pabota «®dusmdeckne Un  XMMUYECKME
CBONCTBA (PYHKLUMOHAmbHbLIX MNPON3BOAHbBIX
yrrneso4oponoB. »

M'mapokcncoegnHeHnsa (CnUpTbl U OEHONbI).
Onpegenenne, knaccudukauma, M3omepus,
HoMmeHknaTypa. Obwume meToabl NOny4YyeHns
CMpTOB M heHonos. Pusmyeckne CBOMCTBA.
Xummdeckne  concTtea.  JlabopaTopHas
pabota «®dusmdeckne Un  XMMUYECKME
CBOWCTBA (PYHKLUMOHAmbHbLIX MNPON3BOAHbBIX
yrrneso4oponoB. »

OkcocoeamHeHusa (anbgernabl U KETOHbI).
Onpegenexune, knaccudukaums, Usomepus u
HomeHknaTtypa. Obwue meToabl MOMy4YeHus
okcocoeauHeHun. dusnyeckne CBOWCTBA.
Xummdeckne  cBoncTea.  JlaBopaTopHas
pabota «®du3mMyeckMe U XMMUYECKUE
CBOMCTBA (PYHKUMOHAmNbHBIX MNPOU3BOOHBIX
yrneBogopoaoB. »

KapOoHoBble KMCNOTbI U UX MPOU3BOAHBIE.
Onpegenexune, knaccudukaums, Usomepus u
HomeHknaTtypa. Obwme MmeToabl NONy4YeHNS.
dusnyeckne CBOWCTBA. Xnumuyeckme
CBOWCTBA. JlabopartopHas paboTta
«dusnyeckne U XMMUYECKME CBOWCTBA
YHKLMNOHANbHBIX NPON3BOAHBIX
yrneBoAopoaoB. »

Tema 10. AsoTopraHmyeckne coeanHeHus
HutpocoeamHeHnsa. MeTogpl nonydeHus.
dusnyeckne n Xmmmyeckne CBOMCTBA.
AmuHbl.  OnpepgeneHne, knaccudukaums,
n3omepusi, HOMeHkKnaTypa. MeToabl
nonyyeHnst ammHoB. Pur3nyeckme CBOWCTBA.
XuMnyeckne CBONCTBA.

JlabopaTopHass pabota «®Pusmyeckne u
XMMUYECKME CBOWCTBA a3oTcodepKallnx
YrNeBOAOPOAOB. »
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Wtoro B cemecTtpe (Ha kypce anst 3A0)

0,5

17
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KoHcynbTaumm 1 npomexyToyHas
artectauus (Ok3ameH, 3ayerT)

187

2,75

10,25

Bcero koHTakTHasa pa6orta u CP no
AucuUnnuHe

18,75

197,25

4 KYPCOBOE NPOEKTUPOBAHUE

Kypcoaoe npoekTnpoBaHne y‘-le6HbIM nnaHoM He nNnpeayCMOTpeHOo

5. ®OHAl OLLEHOYHbIX CPEACTB AJ1A NPOBEQEHUA MPOMEXYTOYHOWU ATTECTALMKU
5.1 OnucaHme nokasarernen, KpUTepMeB U CUCTEMbI OLLeHMBaHUA pe3ynbTaToB 00y4YeHus

5.1.1 NokasaTtenn oueHUBaHuA

Kopg HanmeHoBaHMe oLeHO4YHOro
lMokasaTenu oueHBaHNS pe3ynbTaToB 0byveHus
KOMMeTeHUnmn cpeacTtea
OnNK-1 ®dopmynMpyeT OCHOBHble MOHATMSA M 3aKOHbI XMMWUK, KnaccuduumnpyeT|Bonpocel ons YCTHOro
OpraHu4eckne n HeopraHM4yeckme BeLecTBa, NPoBOANT pasnuyns cobecenoBaHus




Mexay HUMW.

BO3MOXHOCTU NPOTEKaHNS XMMNYECKON peakLnu.
CocTaBnsieT ypaBHeHWS peakumi;
PaccuntbiBaeT TepmognHaMmmnyeckne yHKUnm;

naeHTUUKaLMKN BelecTsa.
KaTeropuaupyetr coBpeMeHHble
BELLECTB.

MeToabl

O6ob6waeT TepMmoanHaMn4eckmne Xapaktepuctmkm n genaet BbiBOO O

Ha ocHoBaHuM pacyeTta BblIGMpaeT onNTMMarnbHbIN

aHanumaa

MpaKTMKO-OpUEHTUPOBaAHHbIE

3agaHunA
nytb Anga

XUMUYECKNX

5.1.2 Cuctema u KpuTepum oLeHMBaHUA

Kputepuun oueHnBaH1ss cpopMUPOBAHHOCTM KOMMETEHLMM

LLkana oueHuBaHus
YcTHoe cobecenoBaHme

MNMucbmeHHas pabota

[NonHbIN ncyepnbiBaro LM OTBET,
nokasblBalLWMA NOHUMaHWe npeaMmeTa.
OpwueHTMpyeTCsd B OCHOBHbIX TepMUHax,
3HAKOM C AOMONHUTENbLHOW NUTepaTypou,
NpaBubHO OTBEYaeT Ha AONOSTHUTENbHbIE
BOMpPOCHI.

CrygeHt rnokasbiBaeT npaBunbHoOE
NMOHMMaHWe ycnosusa 3apadun, Brageet
HaBblkaMW aHanusa YycrioBusi, BbIGOpOM
HYXHbIX 3aKOHOB MW dopmyn pAns ee

5 (oTnun4HO)

peLueHuns.
YMeeT npaBubHO Hanucatb YypaBHEHUS
peakumn.

CtaHpapTHbIN OTBET, NN EHHbIN
NHOMBUAYANbHOCTU. [onyckaet
He3HauYnTenbHbIe NOrpeLLuHoCcTn npu
OTBETE Ha BOMpPOCHI.

CryoeHt nokasbiBaeT [ocTtaTo4yHoe

NMoHMMaHWe YCroBuS 3apauun, Bnageet
HaBblkaMW aHanu3a ycrioBusi, nyTaeTcs B
BblIGOpE HYXXHbIX 3aKOHOB M hopMyn Ans
ee peLleHuns.

YMeeT npaBuMbHO HanucaTb YpaBHEHWS

peakumn.

4 (xopoLuo)
HenonHbin OTBET, nMmeT MECTO
Hebonblwmne npobenbl B 3HAHUSX.
[onyckaeT norpewHocTn npu OTBETE Ha
BOMPOCHI.
CryoeHt nokasbiBaeT [ocTtaTovHoe

MOHWMaHWe YCroBUS 3agadv, Brageet
HaBblkamMy aHanusa ycrnoBusi, nyTaeTcs B
BbIGOPE HYXKHbIX 3aKOHOB U hopMyn Ans
ee peLleHust.

3aTpygHsieTcs  NpaBUIIbHO
ypaBHEHWSI peakuui.

Hanncatb

MokasbiBaeT 3HaHUsi y4ebHOro matepuana
B MWHUManbHoM ob6beme. [onyckaeT
6onbLUoe KONMYeCTBO HeMpPUHUMNNanbHbIX
owmnbok. MoxeT ycTpaHUTb UX C MOMOLLbIO
npenofaearens.

CTygoeHT nokasblBaeT  HeLoCTaTO4HOoe
NOHMMaHWe YCroBUsi 3agadqu, nyTaeTcs B
BblIGOpE HYXXHbIX 3aKOHOB M hopMyn Ans
ee peLleHus.

3 (yaoBneTBOpUTENbHO)

HenonHbin oTBEeT, e€ecTb oOWWOKM B
N3IOXEHUN Heckomnbkux Tem. [lyTtaeTca B
TEPMUHAX.

He wmoxeT oTBeTMTb Ha Bonpoc 6e3
MOMOLLM 3k3aMeHaTopa. MHorouncneHHble
2 (HeyOoBnETBOPUTENBHO) | rpybble owmnbKu.

He noHumaet ycnosue 3agayn, He MOXeT
npeanoxuTb BapuaHTbl pewwenns. He




3HaeT CBOMCTB BewectB. He wmoxeTt
HanmcaTb ypaBHEHNS peakuni.

HenoHnmaHue 3agaHHOro Bonpoca.

He noHumaeT ycnosue 3agayvn, He MOXET
npeanoXuTb BapuaHTbl peweHnda. He sHaet
CBOMCTB BellecTB. He moxeT Hanucatb
XMMmnyeckne oopmynbl.

MonbiTka  CAUCBIBAHWS,  WCMOMb30BaHUSA
HepaspeLUeHHbIX TEeXHWYECKUX YCTPOWNCTB
UNM nonb3oBaHWe MNOACKA3KoW [pyroro
YyeroBeka.

Obyuvatomiica BbIMNOJTHU BCe
nabopartopHble paboTbl, BCe [AoMallHue
3auyteHo 3afaHusl, coan BCe KOHTPOISibHbie paboThl.
Ha Bonpoc npenogaBatens JaeT MNOMHbIN
oTBeT.

YacTMYHO He BbINoMHWN nabopaTtopHbie
paboTbl, AOMallHWe 3adaHus, He caan
KOHTpOmMbHble  paboTbl. Ha  Bompocsl
nperonasaTens 4aeT HernpaBunbHbIA OTBET.

He 3auyteHo

5.2 TunoBble KOHTPOJNbHbIE 3aA4aHWUA UNKN UHbIe MaTepuarnbl, Heo6xoauMble ANA OLeHKN 3HaHUN, Y MEHUHN,
HaBbIKOB U (UNK) onbiTa AeATENbHOCTU
5.2.1 NepeyYeHb KOHTPOTbHbIX BONPOCOB

Ne n/n | dopmynmMpoBKM BOMPOCOB

Kypc 1

Knaccudmkaumst XuMmyecknx coeamHeHnN. 3akoHbl XUMUUN.

KBaHTOBO-MexaHnyeckas mogenbs atoma. MNpuHuun Maynu. CTpoeHne anekTpoHHbIX 060104YeK aTOMOB.

Mepuoanyecknii 3aKoH U Nnepuogudeckas cMcTtema d3rnemMeHToB. XMMMYeckas CBA3b.

Tunbl XMMUYECKOW CBA3N.

OHepreTuka xMMunyecknx peakumi. 3akoH leca.

OcHoBHble TepMoauHamuyeckne yHKLUN. Bo3MOXHOCTbL CaMONpPOU3BONbLHOMO NPOTEKaHUs NpoLiecca.

Xnmuyeckast KMHeTuka. KoHcTaHTa ckopocTu. 3akoH gencTeusa macc.

Xvmuyeckoe paBHoBecCHeE. CwmeLlleHne xummn4yeckoro paBHOBECUA.

PacTtBopbl. O6Lme cBoWCTBa pacTBOPOB.

PacTtBopbl anektponuToB. Teopus 3NekTponMTn4eckon auccoumaunn.

WNOHHblEe peakuun n ruaponus conen.

KomnnekcHble coegnHeHns. OcobeHHocTn cTpoeHus. KoopanHaunoHHasa Teopus.

MPOYHOUTEL KOMMSTEKCHBIX COeANHEHNI. KOHCTaHTa HECTOMKOCTH.

OKMCNNTENBHO-BOCCTAHOBUTENbHbLIE peakunn.

BaxHenwmne okmcnmTenn n BOCCTaHOBUTEMN.

3ne|<'rpo,u.Hb|e noTeHuyunanbl MeTannos.

XnMuyeckne NCTOYHNKM TOKa.

OneKTponn3 pacTBopPOB U pacrnasos.

HENEEHEHHEEEREGEENE

Kopposuns metannos. Xummyeckas Kopposus.

20 Cnoco6bl 3aWnTbl OT KOPPO3UW.

21 Teopusa XMMMUYECKOro CTPOEHUs opraHudecknx coegnHeHun A. M. Bytneposa. OcHOBHble NonoxeHns. Bugpl
dopMyI OpraHM4yeckMx coeguHeHMn. BaneHTHOCTb aTOMOB B OPraHNYEeCKUX COEAUHEHUSIX.

22 Knaccudmkauusa opraHu4ecknx coeamHeHnn: yrnesogopoapl. NMoHATMe 0 roMoniormyeckom psge.

23 Knaccudmkaumsa opraHM4ecknx coeanHeHUn: OCHOBHbIE Knacchl YHKLMOHAamMbHbIX MPON3BOAHbLIX
yrneBoA0pOAOoB.

24 CuncremaTtnyeckas HOMeHKNaTypa opraHm4yecknx coegmHeHnin. CTpykTypa Ha3BaHuUs opraHM4eckoro

coeanHeHus. Kateropum samectutenei. MNMpuHUMN HAMMEHbLLNX NOKAHTOB.

25 N3omepus opraHnyecknx coeguHeHnin. Bugpel (npumepsl).

26

coeauHEHNN.

Tunbl XMMUYECKNX CBA3EN B OPraHNYeCcKMX CoegUHEHMAX. XapakTepuctuka kaxgoro tuna cesasu. MNpumepsl




Cnocobbl NepeKkpbIBaHWsA aTOMHbLIX opbuTanei npyu o6pasoBaHMK KOBaNeHTHOM XMMuYeckoin cesian. OCHOBHbIE

27 XapaKTepUCTUKN KOBANEHTHOW XMMWUYECKOWN CBA3W.
OneKTpOHHOE COCTOsIHME aToMa yrrepoa npy 06pa3oBaHUN XMMUYECKON CBA3M. Sp3 — rMbpuaunsaums

28 BaNneHTHbIX 3MEKTPOHHbIX 06nakoB. HanpaBneHHOCTb XMMUYECKUX CBs3en y sp3 — rMbpuansoBaHHOro atoma
yrmepoga. lNpocTpaHCTBEHHOE CTPOEHME MOMEKY bl MeTaHa.
OneKTpoHHOE COCTOsIHME aToma yrriepoga npu obpaszoBaHUM XMMUYECKOW CBA3W. SP2 — rMbpuamsaums

29 BalleHTHbIX 3N1EKTPOHHbIX 06/1akoB. HanpaBneHHOCTb XMMUYECKNX CBA3EN Y Sp2 — MOpMAM30BaHHOrO atoma
yrnepoga. lNpocTpaHCTBEHHOE CTPOEHME MOFEKY bl 3TUNEHa.
OneKTpPOHHOE COCTOsIHNE aToMa yrrepoa npy 06pa3oBaHNM XMMUYECKON CBA3W. Sp — Mbpuausauns

30 BalieHTHbIX 3N1EKTPOHHbIX 061akoB. HanpaBneHHOCTb XMMUYECKUX CBA3EN Y Sp — MOpPUAN30BaHHOMO atoma
yrnepoga. lNpocTpaHCTBEHHOE CTPOEHME MOSeKyIbl aueTuneHa.
MonspHOCTb 1 NONSAPM3YEMOCTb XMMUYECKOW CBA3N. Knaccudurkauma XuMmn4eckon cBA3mn No nonsgpHoCTy.

31 MprMepbl opraHnyYecknx MOneKyn ¢ ManononsapHLIMU U NONSAPHbIMU CBA3sAMM. Cnocobbl 0603HaYeHNs
CMELLIEHNSA 3NEKTPOHHOW MITOTHOCTU MEeXAy aToMaMMu.
OneKTpoHHbIe adheKTbl B opraHn4eckmx coeamHeHunsax. OTpuuatenbHblin UHOYKTUBHBIV 3ddekT. ATOMbI 1

32 aTOMHbIe rpyNNMPOBKX, NPOSIBASAIOLWLME OTpULAaTenbHbIA MHOYKTUBHBIM addekT. OcobeHHOCTU nepegayn
WHOYKTUBHOTO adpdpekTta. MNMpumepsl.
OneKTpoHHbIEe 3 EKTbI B OpraHNYeCcKMx coeamHeHnsaX. MonoxnTenbHbIN MHOYKTUBHBIA 3 deKT. ATOMbI U

33 aTOMHbI€E rPYNNUPOBKM, NPOSBIISAOLLME NONOXUTENbHBIN MHAYKTUBHBIN 3adhdekT. OcobeHHOCTU nepeaayn
NMHAYKTMBHOro addpekTa. MNMpumepsl.
OnNeKTPOHHbIE 3P EKTbI B OpraHn4ecknx coeamHeHunsax. OTpuuaTtenbHbln Me3oMepHbIn 3pdekT. ATOMbI 1

34 aTOMHble rpyNNMPOBKX, NPOSIBASAIOLWME OTpULAaTenbHbI Me3oMepHbi adbdekT. OcobeHHOCTM nepegayn
Me3omMepHoro adpdekra. MNpumepsl.
OneKTpoHHbIE 3P EKTLI B OPraHNYeCKUX coeanHeHNSX. MoNnoXnTeNbHbIN Me3oMepHbI 3ddeKT. ATOMbI U

35 aTOMHble rpyNNMPOBKX, NPOSIBAAIOLLME NONOXUTENBbHBI Me3oMepHbI addekT. OcobeHHOCTM nepegayun
Me3omMmepHoro addekra. Npumepsl.

36 OneKTpoHHbIe 3 EKTbI B OPraHNYECKUX CoeanHeHnAX. AP AEKT CBEPXCONPSHKEHNS (TMNepKOHboraumm).

37 Xumunyeckme peakumn. Onpegenexune. Popmbl 3anucu. Tunbl XMMUyecknx peakumin. Knaccudukaumsa no
KOHEYHOMY pe3ynbTaTy peakuum.

38 Xummnyeckme peakunm. Onpegenenne. ®opmbl 3anucu. Tunbl xMMnyecknx peakunin. Knaccndukaums no cnocoby
pa3pbiBa CBA3EN B pearnpyroLmnx Morekynax.

39 JlokanusoBaHHas u genokanuaoBaHHas [u - cBA3b. [NprMMepbl OpraHNYeCcKUX CoeAUHEHNI C AenoKanM3oBaHHON
IMn - cBasblo.

40 MoHsaTne 06 apomatmyHocTu. CTpoeHne 6eH30nbHOoro Konbua. Npasnno Xiokkens.

41 MpenenbHble yrneBoAopoabl (ankaHbl): CTPOEHME, N30MepUsl, HOMEHKNaTypa, Cnocobbl MONy4eHus.
lMpyumeHeHve npegenbHbIX YyrneBo40p040B.

42 XMMnYyeckme CBONCTBA ankaHOB: peakumu ranoreHMpoBaHns U HATPOBAHWS.

43 OTnneHoBbIE YrNeBoAopPOab! (ankeHbl): CTpPOEHMEe, N30MepUsi, HOMEHKaTypa, cnocobbl MOMyYeHus.
lMprvMmeHeHVe yrneBooopoaoB psga aTuUneHa.

44 XumMunyeckme cBoNCTBa 3TUEHOBbIX YINIEBOAOPOAOB (aNKEHOB): peakumm rafioreHMpoBaHus, rmaparauum un
rugporanoreHmpoBanus (npasmno B. B. MapkoBHvkoBa, adpdekt 3. Kapalua).

45 XuMmn4eckme CBOMNCTBA 3TUIEHOBBIX YINEBOAOPOAOB (ankeHOB): B3aMOAENCTBME arnkeHoB ¢ pa3baBneHHbIM U1
KOHLEHTPMPOBaHHbLIM PacTBOPOM NepMaHraHata Kanusi, peakums 030HonM3a.

46 XnMnyeckme CBOMCTBA ankeHoB: peakumsa nonumepusaumu. Npumepsl. [ge NpUMMEHATCSA 1 KAKUMW CBOMCTBaMU
obnagatoT nonumepbI?

47 [duneHoBble yrnesBogopoabl (ankagneHbl): HOMeHKnaTypa, knaccudukauns, Usomepus, NpeacTaBnTenu.
Cnocobbl nonyvyeHus aneHoB. NpruMeHeHe AMEHOBBIX YrNeBO40POO0B.

48 XuMunyeckme CBONCTBa AMEHOBbIX YrNIeBOAOPOA0B C COMPSPKEHHOMW CUCTEMON ABOMHBIX CBA3EN: peakumm 1,2- n
1,4 npucoeanHeHns (ranoreHMpoBaHne, rMaporanoreHMpoBaHme).

49 XuMunyeckme CBONCTBa AMEHOBbIX YrIeBOAOPOA0B C COMPSPKEHHOW CUCTEMON ABOMHBIX CBA3EN: peakumm 1,2- n
1,4 npucoegnHeHns (rmgpupoBaHne, nonmMepusaums).

50 AueTuneHoBble YrneBoaopoabl (ankuHbl): U30MepUsi, HOMEHKNaTypa, cnocobbl NONy4YeHns.

51 Xumunyeckme cBoncTBa ankuHoB. MNMprucoeanHeHne ranoreHoB, ranoreHBo40poa0B, BoAbI.

52 Xumunyeckne ceoncTtea ankmHoB. ObpasoBaHue conen (auetuneHnaos). BsaumogeicTemem aueTMneHMaos ¢
rafnoreHankaHamum.

53 Xumunyeckme cBoncTBa ankuHoB. MNMpucoegnHeHne ankMHoB K cnuptam, kapboHOBBIM KucnoTam, anbaerngam u
KeToHaMm.

54 Xnmmnyeckne CBOMCTBA ankMHoB. [luMepmnsaums, LMKNoTpumepusawms.

55 XumMmunyeckme cBONCTBa ankvHoB. MprcoegnHeHne okcmaa yrnepoga u Bogopoaa, okcuaa yrrnepoga v sofpl,
okcvpa yrnepoga v aMmMmuacka.

56 BeH3on u ero romonorn: HoMeHknarypa, OCHOBHbIE CNOCOObI NonydYeHus. NMpumeHeHne apomaTu4ecknx
yrrneBogopoaos.

57 MpaBuna opneHTaumm B 6EH30NbHOM KOrbLie B peakumnsix anekTpodunbLHoro 3amelleHuns. 3amecturenu | u ll

poaa. CornacoBaHHas 1 HecornacoBaHHas opueHTauunA.




Peakunun anekTpodunneHOro sameLleH1s B ©eH30nbHOM KonbLe (HVITpOBaHVIe, CyJ'Ide)VIpOBaHVIe,

58 ranoreHnposaHve 6eH3ona). Ponb katanusaropa.

59 Peakummn anektpodunsHoro samelleHns B 6eH30bHOM KorbLe (ankunuposaHue n auunupoBaHue 6eHsona).
Ponb katanusaTopa.

60 Xumunyeckme ceoncTea romonoros 6eH3ona: peakumm B 60kKoBON Lienu (ranoreHnpoBaHne, OKUCTIEHME).

61 anoreHonpon3BoAHbIE YIIEBOAOPOAOB: Knaccuukauus, HoMmeHknaTypa, cnocobbl NONy4YeHUs, NONAPHOCTb
CBSA3M Yrnepop - rarnoreH.
anoreHankaHbl: peakumn HykneogunbHOro 3aMeLLeHNs aToMOB rasnioreHa npy B3aumMogencTsmmn ¢ BOAHbIMU

62 pacTBOpamu LLenoYyu, ankokcuaamMmm LEenoYHbIX MeTansioB, aMMmMakoM, COnsiMuU KapboHOBbLIX KUCAOT, LiMaHUaA0M
HaTpus.

63 I'anoreHaanaHbl: peakuuu germaporanoreHMpoBaHns, peakumm 3aMmeLleHns ranoreHa BogopoaoM.
B3aumogencTemne ranoreHnponsBogHbIX YrneBoAopoaoB C MarHeM (CUHTe3 peakTneoB [ puHbsapa).

64 CnupThl: knaccuukauus, HoMeHKNaTypa, NpeacTaBUTeNn, N30MepUsl, CTPOEHUE MMAPOKCUITbHON rPynMbI.
Cnocobbl nonyveHus.

65 ®eHonbl: kNaccudrkauus, HOMeEHKNaTypa, NpeacTaBUTENU, M30OMEpUsl, CTPOEHME TMAPOKCUNBHON rpynnbl.
Cnocobbl nony4yeHus.

66 KucnoTHble cBoncTBa cnMpTOB N hbeHonoB. B3anmopencTene cnmpToB U OEHONOB C LUEeNOoYHbIMWM MeTannamu u
NX rMapoKkcugamu.

67 Xumuyeckme CBOl7ICTBva OOHOaTOMHbIX CMIUPTOB: 0Bpa3oBaHMe NPOCThLIX N CAOXHbBIX 3PMPOB, peakumm
BHYTPMMONEKYNSPHON gernaparauumn ¢ obpasoBaHneM ankeHoB.
Xumunyeckme cBOMCTBa 0AHOATOMHbIX CIUPTOB: 3amMeLLieHne MMapoKCUINbHOW rpYMMbl Ha ranoreH, pasnuyne B

68 peakUMOHHOW CNOCOBHOCTN CMMPTOB Pa3fMYHOrO CTPOEHNS (Ha NpUMepe B3anMOAENCTBUSI C PEaKTUBOM
Jlykaca).

69 OkcocoeaueHus (anbgernabl U KETOHbI): NPEACTaBUTENN, M3oMepusl, HoMmeHknartypa. Cnocobbl Nony4eHus.
MpumeHeHve anbaernaoB U KETOHOB.

70 OkcocoeaneHuns (anbaernabl U KETOHbI): XMMUYEeCKne CBONCTBA (peakummn anbAonsHOM U KpOTOHOBON
KOHAEeHcauuu Ha npumepe ataHans (YKCycHoro ansgernaa)).

7 Okcocoeguenus (anbaernabl 1 KETOHbI): XMMUYECKue CBOUCTBa (MPUCOeAUHEHNe CMPTOoB).

72 OkcocoeaneHus (anbgernabl U KETOHbI): XMMUYeCKne CBOMCTBA (NPUCOeaMHEHNE HYKNeonNbHbIX peareHToB —
LUMaHMCTOro BoAopoaa, rmapokcunaMmmHa, rmgpocynbunta HaTpus).

73 Kap6oHoBble KMCOTBI M MX MPOM3BOAHbIE: Knaccudukaums, HOMeHKaTypa, NpeacTaBmMTeny, CTPOeHNE
KapOOKCUNbHOW rpymmbl, CNOCOObI MONMYYEHNS.

74 XuMmn4yeckme cBoncTBa kKapOOHOBBIX KUCMOT: NOMy4eHne Conen, nonydeHne aHrmapuaoB 1 rarnoreHaHrMapuaos
KapOOHOBbLIX KUCNOT.

75 Xumunyeckne cBoncTea kKapboHOBBLIX KUCAOT: NONyvyeHne CroXHbIX 3unpoB. NprpoaHbie crioxHble acupsbl
BbICLLUMX KapBOHOBBIX KUCMOT U rMunLepuHa (Kupbl 1 Macna) u ux ruaponms.

76 AMUHbI: KJ'laCCVId)VIKaLI,VIvﬂ, HOMeHKnaTypa, npesacTasmuTent, cnocobbl nony4yeHns. CeoncTsa aMMHOB Kak
OCHOBaHUI (B3aMMoJenCcTBME C BOAOW U1 KUCIIOTamu).

77 B3anmopgencteme nepBMYHbLIX aMMHOB C a30TUCTOM KUCNOTOW. Peakunn anknnMpoBaHus v aumnmpoBaHus
aMWHOB.

78 Conu apeHanasoHns: nonyvyeHne, CTpoeHne, XMMmnyeckme peakummn conen apeHamasoHuns ¢ BblaeneHnem asora.

79 Conu apeHaMasoHus: NonyvyeHne, CTpoeHne, XMMMYeCcKMe peakumnm conen apeHanasoHus 6e3 BolgeneHus
asorTa.

80 Xumunyeckme cBONCTB KapOOHOBBIX KUCNOT: rarioreHMpoBaHne KapboHOBLIX KUCIOT B MPUCYTCTBUM KPacHOro

¢ocopa. NpumeHeHne I'aJ'IOFeHKap6OHOBbIX KACNOT Ana nonydeHna rupokCnu- 1 aMMHOKUCTIOT.




5.2.2 TunoBble TeCToBble 3afaHuA

He NpeAyCcMOTPEHbI.
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAaHHbIE 3aAaHNA (3apayun, Kenchbl)

1. HanuwunTe dopmynbl KNCNOT, aHrIMAPUMAAMM KOTOPbIX criyxarT : a. okeug asota (lIl,) b. okeng umpkonns (1V).
HanuwunTe Ha3BaHMA 3TUX KUCNOT, a Takke OpMyIbl N Ha3BaHWS UX COMEN C Kanmem 1 MarHmem.

2. WN306pasnuTe 3MeKTPOHHYK KoHdurypauuio aTtoma anemeHta Ne26. Onpegenute noO  3MeKTPOHHOM
KOHdUrypaumm, B Kakom nepuoge, rpynne, nogrpynne HaxoamTcsa aneMmeHT Ne26. CpaBHWTe BaluM BbIBOAbI C NONOXEHUEM
3TOro anemeHta B [lepnognyeckon cucreme.

3. Ckonbko rpamm cynbdata megu Tpebyertcs ansa npurotosnenus 2M pactsopa?

4. ins coeguHeHus 1,2,4-TpumMeTUNGEH30N HaNMLWnTe CTPYKTYPHY0 dopMyny. YkaxuTte Bug rmbpmamsanmm Bcex
aToMOB yrrepoaa B coeguHeHun. CoctaBbTe ANS HEro ypaBHEHUS peakuui a) XIopupoBaHMs B NMPUCYTCTBMU Xnopuaa
anoMuHnga n 6) HMTpoBaHus. HasoBuTe npoaykTel peakumi. K KkakoMy knaccy opraHMYeckux coeaMHEeHWN OTHOCMTCSA
1,2,4-TpumeTnn6EeH30n N coeamHeHe NonyyeHHoe B peakuun 6)?

5. Ans coeauHenns 2,4-0MMETUNTEKCEH-2 HaNUWNTE CTPYKTYPHYIO hopmyny. YKaxuTe Bug rubpuansaumnm Bcex
aToMOB yrnepopa B coegnHeHun. CoctaBbTe AS19 HEro ypaBHEHUs peakuuin a) ¢ BoAoW B NPUCYTCTBUM CEPHOW KUCMOTbI U
6) c 6pomom. HasoBuTe npogyktbl peakumn. K KakoMy Knaccy oOpraHMYeckux CcoeauvHeHun oTHocuTca 2.4-
AVMeTUnrekceH-3 n coegmHeHne nony4yeHHoe B peakuuu a)?

6. YcTaHoBMTE NPOMEXYTOYHbIE M KOHEYHBIN NPOAYKT B yKa3aHHON LienoyKe Lenovke XMMUYEeCKUX NpeBpaLleHnii.

7. B aBe ctaguu (4epe3 ogHO NPOMEXYTOYHOe COeAMHEHME) NOMyYnuTe OKCUM 2-MeTunnponaHans u3 nponena.

5.3 MeToauyeckne matepuanbl, onpegensiowme npoueaypbl OLeHUBaHUA 3HaHUW, yMEeHUI, BnaaeHU (HaBbIKOB
1 (MNK) NpaKTMYECKOro onbiTa AeATENbHOCTH)

5.3.1 YcnoBus gonycka o6y4aroLerocs K npomMeXxyTouyHOW aTTecTaumm U nopsiaok NMUKBUAALUN akageMnyeckomn
3a00MKEeHHOCTU

lMpoBegeHne MPOMEXYTOYHOW aTTecTauuy pernaMmeHTMpoBaHO foKarnbHbIM HOpMaTMBHbIM akTom CI6IYMNTA
«[onoxeHne 0 NPoOBeAEHMM TEKYLLLEro KOHTPONS YCNeBaeMoCTM U NMPOMEXYTOYHON aTTecTauumn obyqaroLumxca»

5.3.2 dopma npoBeaeHNA NPOMEXYTOYHON aTTecTauum no AUCUUninHe

YcTHagda + MucbMeHHas KomnbloTepHoe TecTupoBaHue UHas

5.3.3 Ocob6eHHOCTN NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum No AUCLUNIINHE

* BO3MOXXHOCTb NOMb30BaTbLCHA CNPaBOYHbIMU Tabnuuamu, KanbKynsaTopoMm;
* Bpemsa Ha nogrotoBky otBeTa no 6unety 45 mMuHyT. BuneTt comepxut ABa TEOpPETUYECKUX Bonpoca U OfHO
NpPaKkTNKO-OPUEHTUPOBaHHOE 3afaHue.

6. YHEBHO-METOOUWYECKOE U UH®OPMALMOHHOE OBECNEYEHUWE OUCLUUNINUHbI
6.1 YuebHas nutepartypa

ABTOp | 3arnasue | M3paTtenbcTBO | "oa nspanna | Ccblinka

6.1.1 OcHoBHas y4yeb6Has nuTepartypa

Mornnes M. E., Tyrain|Obwasa un HeopraHu4eckas http://publish.sutd.ru/
W. 0., Abpamosa E. C. |xumus (3HaHus) Cne.: CnerynTtA 2015 tp_ext_inf_publish.ph

p?id=2349
3axapoea, O. M., |OpraHudeckas XMMUS. HwxHun Hoeropoga: http://www.iprbooksh
MectoBa, UN. U. OcHoBbI Kypca Hwxxeropoackui op.ru/107353.html
rocygapcTBeHHbIN
apXUTEKTYPHO- 2019

CTpOUTENbHbLIN
yHuBepcuteT, 96C ACB

MBaHoB B. A.,|OpraHudeckaa xumusa. Kypc http://publish.sutd.ru/

Hosocenos H. Tl.,|nekuun . tp_ext_inf_publish.ph

Muxaiinosckasi A. . Crie.. CrerynTA 2017 p?id=2017604

MenbHukosa HO. B.

6.1.2 lononHuTenbHasa yyebHaa nutepatypa

Mpecc U. A. OcHoBbl 06LLen xumun Cankr-leTepbypr: 2017 http://www.iprbooksh
XUMNBOAT op.ru/67353.html

Abpamoea E. C.,(Xumus. Teopusa http://publish.sutd.ru/

BonTtoBa H. B.,|anekTponutuyeckon . tp_ext_inf_publish.ph

KonecHukoBa O. A. |auccoumaumn. VoHHble Ce.: cnerynTa 2017 p?id=2017634

MynsunH M. H peakuuun. N'maponus conen




Opospgos, A. A. HeopraHnyeckas xumus . http://www.iprbooksh
CapartoB: Hay4Has kHura 2019 0p.ru/81031.htm
TpaBeHb B. . OpraHunyeckas Xumus https://ibooks.ru/read
(JTabGopatopua  3HaHuWI) ing.php?
y4yebHoe nocobue ans By3oB| Mockea: llabopatopus 2020 short=1&productid=3
B3 T1.T.lll. — 7-e u3g., 3HaHUN 72725
anekTpoH. — (Y4ebHuk ans
BbICLUEN LUKObI)
AbpamoBa E. C. [Xumwus. Xumunyeckas http://publish.sutd.ru/
BovitoBa H. B.,|[kMHeTMKa 1 xuMmun4veckoe . tp_ext_inf_publish.ph
Konechmkosa O. A.|pasHosecue Crie.. CrerynTA 2017 | 5%id=2017636
MynsunH M. H
MBaHoB B.A.,| Xvmus. JlabopaTopHble http://publish.sutd.ru/
Muxannosckas  A.l.,|paboTbl NO oOpraHM4eckon Cne.: CnerynTtA 2017 tp_ext_inf_publish.ph
PessarnHa C.U. XUMUM p?id=2017101
TpaBeHb B. . OpraHunyeckas Xumus https://ibooks.ru/read
(JTabopatopuss  3HaHUN) ing.php?
y4ebHoe nocobve ans By3oB| Mocksa: Jlabopatopus 2020 short=1&productid=3
B 3T1.T.Il. — 7-e u3g,, 3HaHUN 72723
ANEKTPOH. — (Y4ebHuk ans
BbICLUEN LUKObI)
Kum, A. M. OpraHunyeckas xumns HoBocMBMpCK: CUBMPCKOe http://www.iprbooksh
op.ru/65281.html
YHMBEPCUTETCKOE 2017
n3gaTenbcTBo
TpaseHb B. . OpraHuyeckas Xumns https://ibooks.ru/read
(JTabopatopuss  3HaHuUi) ing.php?
y4ebHoe nocobve ans By3oB| Mocksa: JlabopaTopus 2020 short=1&productid=3
B 3T1.T. Il. — 7-e usg., 3HaHUN 72724
ANEKTPOH. — (Y4ebHuk ans
BbICLUEN LUKObI)

6.2 NMepeuyeHb NpodeccnoHanbHbIX 6a3 AaHHbIX 1 UH(POPMALUOHHO-CNPABOYHbIX CUCTEM

1. ndopmaumoHHas cuctema «EgnHoe okHo gocTyna k obpasoBaTenbHbIM pecypcam» [QneKTpOHHbIM pecypc).
URL:http://window.edu.ru/.

2. OnekTpoHHo-0nbnunoTtevHasa cuctema IPRbooks: http://www.iprbookshop.ru

3. OnekTpoHHasa 6ubnnoTteka y4ebHbix nsganui CreryrTa: hitp://publish.sutd.ru

4. EAuHbIn  nopTan WHTEPHET TecTMpoBaHuMs B cdepe obOpasoBaHus [OneKTPOHHbIN  pecypc).
URL:http://www.i-exam.rul/.
5. Martepuanbsl WHdpopmaLmoHHo-06pa3oBaTencHo cpedbl  3aodHon  cdopMbl  0byvennss CI6IYMNTA

[OnekTpoHHbIn pecypc]. URL:http://sutd.ru/studentam/extramural_student/.

6.3 NMepeyeHb NULLIEH3MOHHOIO U CBO6OAHO pacnpoCcTpaHAeMoro NporpaMmMHoOro o6ecnevyeHus
Microsoft Windows
MicrosoftOfficeProfessional

6.4 OnucaHue maTepuanbHO-TeXHUYeCcKoMn 6a3bl, HeO6X0AMMON ANA OCyLleCcTBNeHUs o6pa3oBaTenbLHOro
npouecca no AucuuniuHe

JlabopaTopHble 3aHATUSA CO CTyAeHTaMu NpoBOASATCA B CheuManuanpoBaHHbIX MoMelleHuax kadenpsl,
060pyAoOBaHHbIX XMMUYECKOW MOCYAON, XMMUYECKUMU peakTMBamu, naMepuTenbHbiMK npubopamu (tTepmomeTpbl, pH-
MeTpbl, BECbI), QUCTUNNATOPOM, CYLUMIbHBIMU WKaamMun, My ernbHON NeYvbio, KOMMNbITEPOM.

AyanTtopus OcHaleHue

MynbTuMeauiiHoe obopyaoBaHue, cneyuanuaMpoBaHHas mebenb, Jocka
JlekunoHHasa Y A PYA H P A
ayguTopus

CneuvnanuanpoBaHHas mebenb, gocka
YyebHasa ayamTopus
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