MwuHUCTEPCTBO Haykm 1 Bbicllero obpasoBaHus Poccuickon denepaunm
denepanbHoe rocygapcteeHHoe GioaKeTHOe 06pasoBaTenbHoe yupexaeHme
BbICLLIEr0 0Opa3oBaHus
«CaHkT-lNeTepbyprckuin rocyqapCTBEHHbIN YHUBEPCUTET NPOMbILLNEHHbIX TEXHOMNOMMIA 1 An3anHa»
(Cnerynta)

YTBEPXOAIO
MepBbI NpopeKTop, NPOPEKTOP Mo
YP

A.E. PyavH

Pa6bouasi nporpamMmma AuCLUMNMUHbI

61.0.07 | Xumus

Y4ebHbIn nnaH: 2024-2025 29.03.05 PUHIMO KLU 3AO Ne1-3-3.plx

Kadpenpa: | 44 TeopeTnyeckon 1 NpUKNagHoOM XMMnm

HanpaBneHvne NnoaroToBKu:
(cneunanbHOCTb)

29.03.05 KoHcTpynpoBaHue nsgenuii Nerkom npoMbILLAEHHOCTH

Mpodmnb NoaroToBKK: KoHCTpynpoBaHue LWBENHbIX U3genui
(cneunanusauus)

YpoBeHb obpasoBaHus:  Gakanaspuart

®opma 0byyeHus: 3a04Has

MnaH y4ye6HoOro npouecca

KoHTakTHas paboTa i
Cemectp 0Gy4atoLLMXCS Cam. | KowTpons, | PYA0E dopma
(kypc ana 3A0) pa6ota yac. MKOCTb, | MPOMEXYTO4YHO
Nexuuy | Nab. saHATUS 3ET aTTecTaumm
! o : ° o7 i o Ok3ameH, 3ayeT
Pra 8 8 187 13 6 ’
Vitoro Y 8 8 187 13 6
Pra 8 8 187 13 6

CaHkT-lNeTepbypr
2024



Paboyas nporpamMmma AUCUMMNUHBLI COCTaBfieHa B COOTBETCTBUM C dheaeparnbHbiM rocyAapCTBEHHbIM 06pa3oBaTesibHbIM
CTaHOapTOM BbICWEro obpasoBaHWst Mo HanpasreHuto nogrotoBkn 29.03.05 KoHcTpyupoBaHue u3penuii nerkow
NPOMbILLAEHHOCTH, YTBEPXAEHHBIM NpunkazoM MuHobpHaykm Poccum ot 22.09.2017 r. Ne 962

CocrtaButenb (un):
CrapLlumn npenogasarenb

KaHaAnOaT XUMUYECKUX HayK, , [oueHT
AccucTteHTt

KaHOMAAT XMMUYECKUX Hayk, JoueHT

Ot kadbeapsbl cocTaBuTenNS:
3aBegylolwmi kadeopon TeopeTnyeckon U MNpUKIagHon
XUMUK

Ot BbINycKaLLen kadeapsbi:
3asegyromi kadeapon

MeToanyeckun otgen:

AbpamoBa EneHa
CepreeBHa

BorToBa Hapexna
BnagumuposHa

[Opo3goBa Jlapuca
BnagumuposHa

LWanbirnHa BuonetTa
BnagnmuposHa

HoBocenoB Hukonawn
MeTpoBu4

CypxeHko EBreHunn
AxkoBnesny



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:
OvcuunnuHa 6a3vpyeTcs Ha KOMNETEHUUSIX, COPMUPOBAHHBIX Ha MPeAbIAYLLMX YPOBHSIX 0Opa3oBaHus.

2 KOMNETEHLUUU OBYYAKOLLEIFroCcA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OANCLIUTMTIINHBI

OlNK-1: Cnoco6eH NpUMeHAITb eCTeCTBEHHOHay4YHble U 06l eMHXXeHepHble 3HaHUSA, MeToA bl MaTeMaTU4eCKoro
aHanusa u moaenupoBaHuA B NnpocdeccnoHanbHON AeATEeNbHOCTH

3HaThb: COBPEMEHHbIN YPOBEHb pPa3BUTUA XUMUN; CTPOEHUe, crnocobbl nonyv4eHna n xmmMmmn4yeckme CBOMCTBA OCHOBHbIX
KInaccoB HEOpraHNM4YeCKnXx 1 opraHn4eCcknx BeLlecCTB.

YmeTb: nnaHnpoBsaTtb XUMUYECKNI OKCNEpPUMEHT U MNPUMEHATb OCHOBHbIEe 3aKOHbl XMMWUW ONA peleHna 3agad no
ANarHoCTukKe martepmnanoB onmpadacb Ha COBpeMeHHOe COCTOAHNE TexXHM4Yeckon 6asbl

Bnapetb: HaBblkaMW UCMOMb30BaHUA (U3NKO-XMMUYECKUX METOOOB onpefeneHns CBOWCTB HeopraHn4ecknx u
OpraHn4yecKknx MatepranoB B COBPEMEHHON TEXHOMNOIMN N MPOEKTUPOBAHUU TEKCTUIMBbHbLIX U3AENUN

OlNK-3: CnocobeH NnpoBOoANTbL U3MEpPEeHUsi NapamMeTpPOB MaTepuarioB U N3AeNnMn Nerkom NPoOMbILLSIEHHOCTMH,
obpabaTbiBaTb NONy4YeHHbIe AaHHble U NPeACTaBNATbL aHaNIMTUYECKUN OTYeT

3HaTb: OCHOBHbIE 3aKOHbI XIMUWN N UX UCMOfb30BaHNE; OCHOBHbIE 3aKOHOMEPHOCTN MPOTEKAHNA XMMUYECKNX peakumn n
TepMOONHAMUKY XMMNYECKNX NpoLieCCoB

YmeTb: NpoBOAUTbL pacdeTbl KOHLEHTpaUUKM pacTBOPOB; onpeaenaTb TepMOANHAMUYECKME XapaKTEPUCTUKA XUMNYECKM X
peakuui;
NPOBOANTb CUHTE3 M OYMCTKY BELLECTB B labopaTtopHbIX YCNOBUSIX

BnapeTtb: HaBblkaMW BbIMOMHEHUSI OCHOBHbLIX XMMUYECKUX na60paToprlx onepauun




3 PE3YIIbTATbI OBYYEHUA NO AUCLUMNIUHE
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Pasgen 1. CtpoeHue BellecTBa

Tema 1. lNpegmeT n 3agaum xummn. ATOMHO-
MOJIEKYNSpHOE y4Y€eHue. OcHoBHblIe
XMMUYECKME TMOHATUS W 3aKOHbl. ATOM.
Monekyna. Xvmudeckuin anemeHT. Macchl
aToOMOB M MOJieKyn. Xummdeckas copmyna.
JlabopaTopHas pabora: Knaccbl
HeopraHM4YecKnx COeMHEHUN. 3akoH
NMOCTOSIHCTBA cocTaBa. 3akoH ABoragpo u
cnegcteust M3 Hero. Monb u  MonsipHas
macca.

JlabopaTopHas pabora: Knacchbl
HEeopraHMYecKMx CoeanHEHUN.

OKBMBAnNEHT  MNpoCTOro MU CINOXHOro
BelllecTBa. 3aKOH 3KBUBANEHTOB.
JlabopaTopHass  pabota:  OnpegeneHue
Maccbl 3KBMBAneHTa MarHuss MeToAOoM
BbITECHEHUS.

Knaccudmkaums xvmmudeckux anemextos u| 1
ux coeguHenunn. Okcuabl, OCHOBaHWS,
KMCNOTbI, COnu.  XMMNYECKUE CUCTEMBI.
KBaHTOBO-MexaHW4eckas Mogenb aroma.
KBaHTOBbIE YNCha.

ATOMHbIE opbuTanu. OneKTPOHHbIE
KoHurypauum artomos. [lpuHumn [MNaynu.
Mpasuno Nynaa. Mpasuno KnevkoBckoro.
lMepuoamyeckun 3akoH W nepuogmyeckasi
cuctema XVIMUYECKMNX 31EMEHTOB
[0.N.MeHaoeneeea. 3HayeHue
nepmoanveckoro 3akoHa.

Xummdeckass  cBs3b.  OCHOBHble  TuUMbI
XMMUYECKON CBS3M U €€ XapaKTepUCTUKM.
KoBaneHTHbI U NOHHBIM TUN cBA3n. MeTtop,
BaneHTHbIX cBs3en (BC). CrtpoeHue wu
CBOWCTBA NPOCTENLUNX MOMEKYIT.
BopopogHas cBA3b. [JOHOpHO-aKuenTopHoe
B3aMMOAENCTBME MOSIEKYII.




Tema 2. Obwme 3aKOHOMEPHOCTU XUMMUYECKMX
NpoLIECCOB.

OHepreTka XMMUYECKMX peakLni.
OHepreTnyeckne  adeEKTbI XUMUYECKMX
peakunin. BHYTpeHHsIA aHeprust U sHTanbnus.
3akoH 'ecca v cnegcTenst 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 paBHOBeCHE. KoHcTaHTa
XUMNYECKOIo paBHoOBeCHS. CwmellieHne

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

Paspen 2. Pacteopbl
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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 koadbduumeHt 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 3eMeHTbI ANEKTPOXUMUN.

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

ypaBHEeHUN OBP 3NEKTPOHHO-UOHHbLIM
crnoco6om.
JlabopaTtopHass  pabota:  "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, TeopeTuyeckue OCHOBbI
OpraHM4eckon xumMmmn. Yrneeoaopoabl

Tema 7. TeopeTnyeckme OCHOBbI OPraHNYeCcKom
XMMUU.

BeegeHuve. [MpeameT opraHMYeckon XMMUK.
OCHOBHbIE MPUYUHBI BbIOENEHNS OPraHUYecKom
XMMUN B CaMOCTOATENbHYK Hayky. Kpartkun
ncropudecknn obsop. JlabopaTtopHas 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 peakuui.
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 KOMbLIOM. O6Lwas
dopmyna, nsomepusi, HomeHknatypa. CuHtes
OeH3ona wu ero romonoroB. Pusmyeckune
cBonctBa. CTpoeHue OeH3ona. Xummdyeckue
cBoincTea. JlabopaTtopHas pabota "dusmnyeckne
M  XMMUYECKME CBOMCTBAa apeHOB psga
©eHsona."
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Paspen 5. OpraHnyeckue coeguHeHUs C

hYHKUMOHANbHLIMK rpynnamm

Tema 9. NanoreH- 1 kucnopoacogepXxaiime
COeaINHEeHUS.

anoreHoyrneBogopoabl. Onpenenexne,
Knaccudukaumsi, nsomepusi, HoOMeHknaTypa.
Obwme ™eToabl nonyyeHus. XvMuyeckme
ceonctBa. dusnyeckme ceonctea. [lpoba

BenblTenHa. Xnmuyeckne CBOWCTBA.
06w xapakTep peakunmn HykrneodubHOro
3aMelLLeHns B psay

ranoreHoyrneBoAopPOaoB. JlabopaTopHas
pabota «®Pusmdeckne U XMMUYECKME
CBOWCTBA (PYHKLMOHAmbHbLIX MNPON3BOAHbIX
yrrneso4oponoB. »

M'mapokcncoegnHeHnsa (cnupTbl U OEHOSbI).
Onpepenenne, knaccudmkaumsi, nsomepus,
HoMmeHknaTypa. Obwme mMeToabl MonyvyeHus
cnMpToB 1 heHonos. Puanyeckne CBOMUCTBA.
Xummdeckne  ceomctBa.  JlabopaTtopHas
pabota «®Pusmdeckne U XMMUYECKME
CBOWCTBA (PYHKLMOHAmbHbLIX MNPON3BOAHbIX
yrrneso4oponoB. »

OkcocoeamHeHus (anbaermabl U KETOHBbI).
Onpepenexne, knaccudukaums, nsomepus 1
HoMmeHknaTtypa. O6Lwme mMeToabl Mony4YeHus
okcocoeauHeHun. dusmyeckne CBOWCTBA.
Xummdeckne  ceonctBa.  JlabopaTopHas
pabota «®Pusnyeckne U XUMUYECKME
CBOMCTBa (DYHKUMOHamNbHbBIX MNPOM3BOAHbIX
yrrneBoAopOaoB. »

KapOoHoBblEe KUCMOTBI M WX MPOU3BOLHbIE.
Onpepenexne, knaccudukaums, nsomepus u
HomeHknaTtypa. ObLwme MeToabl NONy4YeHNS.
dusnyeckne CBOWNCTBA. XumMmnyeckne
CBOWCTBA. JlabGopartopHas pabota
«dnsnveckne Un  XMMUYECKME CBOWCTBA
YHKLMNOHANbHBIX NpPOM3BOAHbIX
yrrneBoAopOaoB. »

20

Tema 10. AsoTopraHmyeckne coeanHeHus
HutpocoeamHeHnsa. MeTtogbl  NonyyYeHus.
dusnyeckne n Xmmmyeckne CBOMCTBA.
AmuHbl.  OnpepgeneHne, knaccudukaums,
n3omepusi, HOMeHKnaTypa. MeToabl
nonyyeHmst ammHoB. dunsnyeckme CBOWCTBA.
XuMnyeckne CBONCTBA.

JlabopaTtopHas pabota «®Pusmyeckne u
XMMUYECKMe CBOWCTBA asoTcoaepkalinx
YrNeBOAOPOA0B. »

0,5

17
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Wtoro B cemecTpe (Ha kypce ansa 3A0)

187

KoHcynbTaumm 1 npomexxyTodHas
atTectauus (Ok3ameH, 3ayer)

2,75

10,25

Bcero koHTakTHas pa6oTta n CP no
AVCUUNNUHe

18,75

197,25

4 KYPCOBOE NPOEKTUPOBAHUE

Kypcoaoe npoekTnpoBaHne y‘-le6HbIM nnaHoM He nNnpeayCMOTpeHOo

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

5.1.1 NokasaTtenn oueHUBaHuA

Kopg HanmeHoBaHMe oLeHO4YHOro
MokasaTenu oueHMBaHNS pe3ynbTaTtoB 0by4yeHus
KOMMeTeHUnmn cpeacTtea
OMK-1 dopmynMpyeT OCHOBHble 3aKOHbl XUMUU U XUMUYECKMEe MOHATUS;|(Bonpochl ons YCTHOIO
OnncbIBaeT XMMUYeCKMe NpobremMbl, MPUMEHUTENBHO K CBOEW cobecenoBaHus




cneunanbHOCTU.

ConocTaBnsieT nonyyeHHble pesyrnbTaTtbl; BbIOMpaeT onTMMarbHbIN
nyTb ONs peLUeHns NpogeccMoHarnbHbIX 3a4au.

JemoHcTpupyeT pe3ynbTaT (U3NKO-XMMUYECKOro aHanm3a pasnmyHblx
BELLECTB M MaTepuanos.

MpaKTMKO-OpUEHTUPOBaAHHbIE
3agaHus

OrnK-3

®dopmynupyeT OCHOBHbIE MOHATUSA U 3aKOHbI XMMUU, Knaccuduunpyet
OopraHuMyeckMe W HeopraHuW4yeckue BeLUecTBa, NPOBOAUT pPasnMuus
MeXAY HUMWN.

O606LaeT TepMoaAMHaAMUYECKME XapakTepuUCTUKN 1 AenaeT BbIBO4 O
BO3MOXHOCTU NPOTEKaHNS XMMNYECKON peakLnu.

CocTtaenseTt ypaBHeHUs peakumi;

PaccuntbiBaeT TepmognHaMmmnyeckune yHKUnm;

Ha ocHoBaHMM pacyeTta BblOMpaeT onNTMManbHbIA MNyTb AN
naeHTMdukaumm BeLlecTea.

KaTeropuavpyer CcOBpeMeHHble MeToAbl aHanmM3a  XMMUYEeCKUX
BeLLeCTB.

Bonpocel ans YCTHOIo
cobecenoBaHus
MpakTUKO-OpUEeHTUPOBAHHbIE
3aganHns

5.1.2 Cuctema u KpuTepum oLeHMBaHUA

LLkana oueHnBaHusa

Kputepun oueHnBaH1s copMUPOBaHHOCTM

KOMMEeTeHunmn

YcTHoe cobecenoBaHne MucbMeHHas paborta

5 (oTnu4HO) CrygeHt nokasblBaeTt npasunbHoe

MNonHbIn ncyepnbiBaroLLmnim OTBET,
nokasbiBalLMiA NOHMMaHWe npeameTa.
OpueHTMpyeTcsa B OCHOBHbIX TepMWHaXx,
3HaKOM C OOMOMHUTENbHON NuTepaTypon,
NnpaBuibHO OTBEYaET Ha OOMNOSTHUTENbHbIE
BOMPOCHI.

noHMmMaHune Yycnoeua 3apadun, Bnageet
HaBblKkaMW aHanunaa YCIioBUA, BbI60pOM
HYXXHbIX 3aKOHOB W cbopmyn ona  ee

4 (xopoLuo)

peLueHus.
YMeeT npaBunbHO HanucaTb YpaBHEHUS
peakuun.

CtaHpapTHbIn OTBET, NN EHHbIN
WHAMBUAYaNbHOCTW. OonyckaeT

He3HauuTenbHble  MOrpeLHOCTU npu
OTBETE Ha BOMNPOCHI.

CrygeHt nokasoiBaet JocTtaTtoyHoe
NMOHMMaHWe YcrnoBusa 3apjadu, Bnageet
HaBblkaMW aHanu3a ycrnoBwWs, nyTaeTcs B
BbIGOpe HYXHbIX 3aKOHOB M dhopMyn Ans
€e peLleHns.

YMeeT npaBubHO HanucaTb ypaBHEHUS
peakuun.

HenonHbin OTBET, nmeroT MECTO
HebonbLUMe npo6enebl B 3HaHUAX.
[onyckaeT MorpewHocT nNpu oTBeTe Ha
BOMpPOCHI.

CryneHt nokasbiBaeT JocrtaTtoyHoe
NMoOHMMaHWe Yycnosus 3agadvn, Bnageet
HaBblkaMW aHanusa ycnoBus, MyTaeTcs B
BblOOpE HYXHbIX 3aKOHOB M dopmyn ans
€e peLleHunst.

3aTtpygHseTca npaBuUnbHO  Hanucatb
YpaBHEHUSA peakuni.

3 (yaoBneTBOpUTENBHO)

MokasbiBaeT 3HaHUs yYyeGHoro matepuana
B MUHMManbHOM o6beme. [onyckaeT
GonbLIoe KOMYeCTBO HEeMPUHLUMNUANbHbLIX
owmnbok. MoxeT yCTpaHUTb UX C MOMOLLbIO
npenogasarens.

CTyOoeHT nokasbiBaeT HeOoCTaTovyHoe
NoHMMaHWe YCNoBUSI 3afadn, nytaetcs B
BblOOpEe HYXXHbIX 3aKOHOB U hopMyn Ans
ee peLleHuns.

HenonHbin oTBeT, ecTb OWWOKM B
N3NOXEeHUN HecKomnbknx Tem. Nytaetca B




TepMUHax.

He moxeT oTBETUTL Ha BOMpoc 6e3 nomoLLu
ak3ameHatopa. MHoroyncneHHole rpybbie
OLLINGKU.

He noHnmaeT ycnosue 3agayun, He MOXeT
npeanoXuTb BapnaHTbl peleHns. He 3Haet
CBOWCTB BellecTB. He MoxeT HanucaTb
YpaBHEHUSA peakuni.

HenoHnmaHue 3agaHHoro sonpoca.

He noHumaeT ycnosue 3agayun, He MOXeT
npeanoXuTb BapuaHTbl peweHns. He 3Haet
CBOWCTB BellecTB. He MoxeT HanucaTb
XmmMuyeckne opmyribl.

2 (HeyaoBnETBOPUTENBHO)

MonbITka CNUCLIBAHWUS, UCMOMb30BaHUSA
HepaspeLleHHbIX TEXHUYECKUX YCTPOWCTB
WM Nomnb3OBaHWE MOACKA3KOM OpYroro

Yyenoseka.
Ob6yyatowwmincs BbIMOSHUN BCE
nabopatopHble paboTbl, Bce AoMallHue

3a4yTeHo 3ajaHus, caan Bce KOHTPOnbHble paboTbl.
Ha Bonpoc npenopgasatens AaeT NOMHbIN
oTBeT.

YacTMyHO He BbIMONHUN nabopartopHble
paboTbl, AOMallHWEe 3adaHus, He caan

He 3auTteHo KOHTponbHble  paboTel. Ha  Bonpockl
npenogasatens  faeT  HenpasBWUIbHbIN
OTBET.

5.2 TunoBble KOHTPONbHbIE 3aAaHUA UNU UHbIE MaTepuanbl, Heo6xoAMMbIe ANA OLeHKN 3HaHUIN, Y MEeHUN,
HaBbIKOB U (UNK) oNbiTa AeATENbHOCTU
5.2.1 NepeyYeHb KOHTPONbHbIX BOMNPOCOB

Ne n/n I $PopmMynMpoBKM BOMPOCOB

Kypc 1

Knaccudmkaumsa xumMn4eckmux coeAMHEHUN. 3aKoHbl XuMum.

KBaHTOBO-MexaHu4eckas mogens aroma. MNpuHuun Maynu. CTpoeHne aneKkTpoHHbIX 060104eK aTOMOB.

Meprnoanyecknii 3aKOH 1 Nepuogmyeckas cMcTema anemMeHToB. XuMmnyeckasi CB3b.

Twvnbl XUMUYECKON CBSA3N.

OHepreTnka XMMUYECKUX peakumii. 3akoH leca.

OcHoBHbIe TepMoanHamMmmyeckmne (byHKLI,VIVI. Bo3MOXXHOCTb CaMOMPOU3BOSILHOMO NPOTEKaHNA npoLiecca.

XumMmunyeckas kmHetuka. KoHcTaHTa cKopocTu. 3aKoH AerCTBUSA macc.

XumMmunyeckoe paBHosecue. CMeLLeHne XMMNYeCKoro paBHOBECHS.

Pacteopbl. O6LMe cBOMCTBa pacTBOPOB.

PacTBopbl anekTponuToB. Teopnsa anekTponMTUYecKkon amccoumaumn.

MOHHble peakuuu n ruaponuns Conen.

KomnnekcHble coegnHennsi. OcobeHHOCTM CTpoeHnsi. KoopanvHaumMoHHas Teopus.

MPOYHOUYTE KOMMNITEKCHBIX coeanHeHn. KOHCTaHTa HECTOMKOCTU.

OKkncnUTENbHO-BOCCTAaHOBUTENbHbIE peakuun.

BakHenwumne okmcnmTenn n BOCCTaHOBUTENNMN.

SJ'IeKTpO,EI,HbIe noteHuunanbl MeTannos.

XvMU4eckme NCTOYHUKN TOKa.

OneKTponu3 pacTBOPOB U pacnaBoB..

3|a|3(a|a|2[a|8]2[3]c|x|~|o]a|]w|m |~

Koppo3usa metannos. Xummyeckas KOpposuns.

20 Cnocobbl 3aLWnTbl OT KOPPO3UMK.

21 Teopust XMUYECKOro CTPOEHUS Opl:aHquCKMX coegumHennn A. M. bytnepoa. OCHOBHble NonoxeHusi. Bugpl
¢opMyIn OpraHn4ecknx coeanHeHnn. BaneHTHOCTb aTOMOB B OPraHUYeCKUX COeQUHEHUSAX.

22 Knaccudmkaumsa opraHmdeckmx coegnHeHnin: yrneesogopoasbl. NMoHATMe 0 roMonorM4yeckom psage.

23 Knaccudmkaumsa opraHm4ecknx CoeauHEHNIN: OCHOBHbIE Kraccbl MYHKUMOHAIbHbLIX NPOU3BOLHBIX

yrmeesogoponos.




Cucrtemartmyeckas HOMEHKInaTypa opraHm4eckmnx coenHeHun. CprKTypa Ha3BaHuUA opraHn4eckoro

24 coeanHeHus. Kateropuu samectutenen. NpuHUMN HaMMEHbLUMX NOKaHTOB.

25 N3omepunsa opraHnyeckux coegnHeHnii. Bugel (npumepst).

26 Tunbl XAMUHECKNX CBSi3elr B OpPraHM4ecknx coegnHeHnsax. XapakrepucTmka Kaxxaoro Tuna ceasu. MNpumepsi
COeaUHEHUN.

27 Cnocobbl nepekpbiBaHUSA ATOMHbIX op6mapeﬁ npu obpa3oBaHWmM KOBaNEeHTHON XMMmU4Yeckon cBasn. OCHOBHbIE
XapaKTepUCTUKN KOBaNEHTHOW XMMUYECKOWN CBA3MW.
OrneKTPoOHHOE COCTOsIHWE aTtoma yriiepofa npu obpasoBaHUmM XMMUYECKoW CBA3W. sSp3 — rMbpuamsaums

28 BaneHTHbIX 3MEeKTPOHHbLIX 06nakoB. HanpaBneHHOCTb XMMUYecknx cessen y sp3 — rmbpuansoBaHHOro atoma
yrmepoga. lNpocTpaHCTBEHHOE CTPOEHME MOSEKynbl MeTaHa.
OrneKTPOHHOE COCTOsIHWE aToma yrriepofa npu obpaszoBaHUn XMMUYECKOW CBA3W. SP2 — rMbpuamsaums

29 BaNneHTHbIX 3MEKTPOHHbIX 06MakoB. HanpaBneHHOCTb XMMUYECKUX CBS3EN Yy Sp2 — rMbpuan3oBaHHOro atoma
yrnepoga. lNpocTpaHCTBEHHOE CTPOEHME MOJSEKY bl 3TUNeHa.
OneKTpoOHHOE COCTOsIHME aToma yrriepoga npu 06pasoBaHUM XMMUYECKOW CBSA3W. Sp — rMbpunamsauns

30 BaNeHTHbIX 3MEeKTPOHHbLIX 06nakoB. HanpaBneHHOCTb XMMUYECKUX CBS3en y sp — rMbpuan3oBaHHOro atoma
yrmepoga. MNpocTpaHCTBEHHOE CTPOEHME MOSEKYNbl aueTuneHa.
MonspHOCTb 1 NONSAPU3YEMOCTb XMMUYECKOW CBA3W. Knaccudukaumsa XMMmM4Yeckon CBA3N No NONSPHOCTU.

31 MpuMepbl opraHnYeckMx Monekyn ¢ ManononsapHLIMKU U NONSAPHbIMU CBA3MU. Cnocobbl 0603Ha4YeHns
CMeLLEeHNs 3NEKTPOHHOW NNOTHOCTU MexXay aToMmamu.
ONeKTPOHHbIE 3P EKTbI B OpraHU4ecknx coeamHeHuax. OTpuuatenbHbii UHOYKTUBHBIA 3dddekT. ATOMbI U

32 aTOMHbI€e rPYNNUPOBKM, NPOSIBIISAOLLME OTPULATENbHBIA MHOYKTUBHBIA adhdekT. OcobeHHOCTH nepenayn
WHOYKTUBHOrO adpdpekra. MNMpumepsl.
OneKTpoHHbIEe 3 EKTbI B OpraHNYeCcKMx coeamHeHnsX. MonoxnTenbHbIN MHOYKTUBHBIA 3 deKT. ATOMbI U

33 aTOMHbI€e rPYNNUPOBKM, NPOSIBIISAOLLME NONOXUTENbHBLIN MHAYKTUBHBIN 3dhdekT. OcobeHHOCTN nepenayn
WHOYKTUBHOrO adpdpekTta. MNMpumepsl.
OneKTpOoHHbIE apPEKTbLI B OPraHN4ecknx coeamHeHnsax. OTpuuaTtenbHbI Me3oMepPHbI 3dekT. ATOMbI U

34 aTOMHbIe rPYNNUPOBKM, NPOSIBIISAOLLME OTpULATENbHBIN Me3oMepHbI addekT. OcobeHHOCTN nepenaymn
mMe3omMmepHoro addekra. MNpumepsl.
ONeKTPOHHbIE 3P EKTLI B OPraHUYECKMX coeanHeHUsaX. MonoKnTenbHbIN Me30MepHbIN 3hdekT. ATOMbI U

35 aTOMHbIe rPYNNUPOBKM, NPOSIBISAOLLME NONOXUTENbHBIN Me3oMepHbI addekT. OcobeHHOCTHN nepeaayn
Me3omepHoro agpdekra. MNpumepsl.

36 ONeKTPOHHbIE 3PP EKTbI B OPraHNYECKUX COeAMHEHNAX. DPAEKT CBEPXCOMNPSHKEHNS (TMNEPKOHbIOraumm).

37 Xumunyeckne peakumu. Onpegenenve. opmbl 3anmcu. Tunbl XMMMYECKUX peakumi. Knaccndumkauus no
KOHEYHOMY pe3ynbTaTy peakuuu.

38 Xumunyeckme peakuum. Onpegenexune. ®opmbl 3anucu. Tunbl XMMuUyeckux peakuuin. Knaccudukauus no cnocoby
paspbiBa CBA3EN B pearnpyroLwmnx Moriekynax.

39 JlokanusosaHHas n genokanuaosaHHas [u - cBA3b. [pMMepbl OpraHNYeCcKnx CoeAUHEHN ¢ AernoKanM3oBaHHON
In - cBasblo.

40 MoHaTtne 06 apomatmyHocTn. CTpoeHne 6eHsonbHoro Konbua. Mpaeuno Xokkens.

41 MpedenbHble yrneBoAopOAb! (ankaHbl): CTPOeHue, N3oMepus, HOMeHknaTypa, Cnocobbl NONy4eHus.
lMpymeHeHve npegenbHbIX YyrneBog0p0o40B.

42 Xumunyeckme CBONCTBA ankaHoB: peakuuu ranoreHMpoBaHUs U HATPOBaHWS.

43 OTuneHoBbIE YINEBOAOPOAbI (anKeHbl): CTPOEHNE, N30MEPUS, HOMEHKIaTypa, Crocobbl MONy4YEeHNS.
lMpuMmeHeHVe yrneBogopoaoB paaa aTunexHa.

44 XnMunyeckme CBONCTBA STUMNEHOBbLIX YINEBOAOPOAOB (aNKeHOB): peakummn rarnoreHMpoBaHus, rmaparauum un
rmaporanoreHmpoBanus (npaemno B. B. MapkoBHukoBa, adhdekt 3. Kapawia).

45 Xumunyeckme cBOMCTBA 3TUNEHOBBIX YINEBOAOPOAOB (ankeHoB): B3aMMOA4ENCTBME ankeHoB ¢ pa3baBneHHbIM 1
KOHLIEHTPMPOBaHHbLIM PAaCTBOPOM MepMaHraHaTa Kanus, peakums 030Honm3a.

46 Xumunyeckme CBOWCTBA ankeHoB: peakuus nonumepusaumu. Npumepsl. Mae npUMEHAI0TCS U KakuMKU CBOWCTBaMU
obnagaoT nonumepbl?

47 [uneHoBble yrneBogopoabl (ankagneHbl): HOMeHKnaTypa, knaccudukauns, Usomepus, NpeacTaBnTenu.
Cnocobbl nonyyeHus ameHoB. MNprMeHeHne ONEeHOBLIX YrNeBo40pOa0B.

48 XvMun4yeckme CBOMCTBA ANEHOBbLIX YrNeBOAOPOA0B C COMPSPKEHHOM CUCTEMOW ABOVHBLIX CBA3eN: peakuumn 1,2- un
1,4 npucoegnHeHns (ranoreHpoBaHue, rmaporanoreHMpoBaHne).

49 XvmMun4yeckme CBOMCTBA ANEHOBbLIX YreBOAOPOA0B C COMPSPKEHHOM CUCTEMOW ABOVHBLIX CBA3en: peakuumn 1,2- n
1,4 npucoeamHeHns (rMapupoBaHue, nonumepusaumns).

50 ALeTVNeHOoBbIE YrNeBOaoPOAbl (anKuHbl): U3OMEPUS, HOMEHKIaTypa, Cnocobbl NONyYeHus.

51 XvmMu4deckme cBoMCTBa ankuHoB. [NprucoegmMHeHne ranoreHoB, ranoreHBo40pOL 0B, BOAbI.

52 Xumunyeckme ceoncTBa ankuHoB. Ob6pasoBaHue conen (auetnneHngos). Bsaumopenctemem auetuneHnaoB ¢
ranoreHankaHamm.

53 Xumuyeckme cBONCTBa ankvHoB. [pncoeamHeHne ankuHOB K cnMpTam, KapboHOBBIM KUCOTaM, anbaervaam un
KeToHaM.

54 XuMunyeckme cBoncTBa ankuHoOB. [lumepunsaums, LMKNoTpuMepusauus.




XvMuyeckne ceoiicTBa ankuHoB. MpucoeanMHeHne okcmaa yrnepoaa v Bogopoda, okcuaa yrnepoaa 1 Bogsl,

55 okcupaa yrnepoga v ammuaka.

56 BeH3on u ero romonorn: HomeHknaTypa, oCHoBHble cnocobbl NnonyyeHus. NMpuMeHeHne apomaTnyecknx
yrrneBogopOao0s.

57 MpaBuna opneHTaumm B 6EH30NBbHOM KOrMbLie B peakumnsix anekTpodunbHoro samelleHus. 3amecturenu [ u ll
poga. CornacoBaHHasi U HecorfiacoBaHHas opueHTaums.

58 Peakumu anektpocunbHoro sameLleHunst B 6€H30bHOM KorbLe (HATPOBaHWE, CynbupoBaHme,
ranoreHnpoBaHve 6eH3ona). Ponb katanusaropa.

59 Peakummn anektpocunsHoro samelleHns B 6eH30bHOM KorbLe (ankunuposaHue n auunupoBaHue 6eHsona).
Ponb katanuaaropa.

60 XuMmn4eckme CBOMCTBA roMooroB 6eH3ona: peakuumn B GOKOBOW Lienu (ranoreHMpoBaHue, OKUCNEHNE).

61 anoreHonpon3BoaHbLIE YrEeBOAOPOAOB: Knaccuukauus, HomeHknarypa, cnocobbl NONy4YeHNs, NONSPHOCTL
CBSI31 Yrnepon - rarnoreH.
["anoreHankaHbl: peakunn HykneounbHOro 3aMmeLLeHNsa aToMOoB rafnioreHa npu B3aMmMoaencTBun ¢ BOHLIMU

62 pacTBOpamu LLEeno4yn, ankokcnaamMmm LWenoYHbiX MeTansioB, aMM1MakoM, CONsiMm KapboHOBbIX KUCIOT, LMaHUa0M
HaTpus.

63 I'anoreHaanaHbl: peakuuv germaporanoreHMpoBaHns, peakumm 3aMmeLleHns ranoreHa Bo4opoaoM.
B3avmopgencteme ranoreHnpon3BoAHbIX YriieBOAOPOAOB C MarHneM (CHTe3 peakTuBoB [puHbspa).

64 CnupThbl: knaccuukaums, HoMmeHknaTtypa, NpeacTaBUTenNn, 3oMepus, CTPOeHUe MTMAPOKCUIBHON TPyNMbI.
Cnocobbl nonyveHus.

65 ®eHonbl: kKNaccudmkaumns, HOMeHKNaTypa, NnpeacTaBuTenn, 3oMepusl, CTPoOeHNe rMAPOKCUNBLHON rPYNMbI.
Cnocobbl nony4YeHus.

66 KucnoTtHble cBocTBa cnnpToB U (heHONoB. BaanmogencTene cnupToB 1 OeHOMNOoB C WenoYHbIMKU MeTannamm n
NX rMapoKkcugamu.

67 XumMmnueckme CBOIZCTBva OOHOaTOMHbIX CMUPTOB: 06pa3oBaHMe NPOCTbIX U CIIOXHbIX 3hMPOB, peakumm
BHYTPMMONEKYNSIPHON aerngparauumn ¢ obpasoBaHNEM arkeHoB.
Xumunyeckme cBOMCTBa 0AHOATOMHbIX CIUPTOB: 3amMeLLieHne MMapOoKCUINBHOW rpYMMbl Ha ranoreH, pasnuyve B

68 peakuMOHHOW CNOCOBHOCTN CMMPTOB Pa3fMYHOro CTPOEHNS (Ha NpuMepe B3anMOAENCTBUS C peakTUBOM
Jlykaca).

69 OkcocoeaneHus (anbgervabl U KETOHbI): NpeacTaBmMTeny, nsoMmepus, HomeHknatypa. Cnocobbl nony4YeHns.
lMpumeHeHVe anbaernaoB U KETOHOB.

70 Okcocoegunenus (anbaernabl U KETOHbI): XMMUYeCcKne CBOMCTBA (peakumm anbgonbHON U KpOTOHOBOW
KOHOEHcaunn Ha npumepe aTaHans (yKCyCHOro anbgernga)).

71 Oxkcocoeguenus (anbaernabl U KETOHbI): XMMUYECKMEe CBOUCTBA (MpUCOeauHEHNe CnMpToB).

72 OkcocoeaneHuns (anbgernabl U KETOHbI): XMMUYeCKne CBOMCTBA (NPUCOeAMHEHNE HYKNeoUNbHbIX peareHToB —
LmMaHMCTOro Bogopoaa, rmapokcunamvHa, rmapocynbduta HaTpus).

73 Kap6oHoBble KMCNOTBI M MX MPOM3BOAHbIE: knaccudukaums, HOMeHknaTypa, NpeacTaBMTeny, CTpoeHne
kap6OoKCMNBHOW rpymnbl, CNOCOBLI MONYYEHNS.

74 Xumunyeckne csoncTea kKapboHOBBLIX KUCMOT: MONy4YeHne Conen, NonyvyeHne aHrMapuaoB U ranoreHaHrnapuaos
KapOOHOBbIX KUCIOT.

75 XuMmn4yeckme cBoncTBa KapOOHOBBIX KUCMOT: NOMy4YeHUe CNoXHbIX 3¢pupoB. MNMpupoaHbie CnoxHbIe ampbl
BbICLLUMX KapOOHOBBIX KUCMOT U MuueprHa (KUpbl U Macrna) u nx ruaponms.

76 AMWHBI: Kj'laccmchKaulzlﬂ, HOMeHknaTypa, npeactas1Teny, cnocobbl nony4yeHus. CBoncTBa aMMHOB Kak
OCHOBaHUN (B3anmMogencTBme ¢ BO4OW 1 KUCIIOTamm).

77 B3anmopgencteme nepBUYHbLIX aMMHOB C a30TUCTON KUCNOTOW. Peakunn anknnMpoBaHns v auunmpoBaHus
aMWHOB.

78 Conu apeHaMasoHnNs: NonyvyeHue, CTpoeHne, XMMn4eckue peakumnmn conen apeHamasoHmns ¢ BblaeneHnem asora.

79 Conu apeHanasoHus: nony4yeHne, CTpoeHne, XMMn4eckne peakumm conen apeHanasoHuns 6es BolgeneHus
asoTa.

80 XuMmn4yeckme CBONCTB KapOOHOBbIX KUCIOT: ranoreHMpoBaHue kapOoHOBbIX KUCIOT B NPUCYTCTBUKN KPACHOro

ocdopa. MNprmeHeHne ranoreHKapGOoHOBbLIX KUCMOT A4S NOMyYEHUs TMOPOKCU- U aMUHOKUCHIOT.




5.2.2 TunoBble TeCToBble 3afaHuA

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

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

2. WN306pasnuTe 3MeKTPOHHYI KOoHdurypauuio aTtoma anemeHta Ne26. Onpegenute MO  3MNEKTPOHHOM
KOHdUrypaumm, B Kakom nepuoge, rpynne, nogrpynne HaxoamTcsa aneMmeHT Ne26. CpaBHMUTe BaluM BbIBOAbI C NONOXEHUEM
3TOro anemeHta B [lepnognyeckon cucreme.

3. Ckonbko rpamm cynbdata megu Tpebyercs ansa npurotosreHus 2M pactesopa?

4. ins coeguHeHus 1,2,4-TpuMeTUNGEH30N HaNMLWnTe CTPYKTYPHY dopMyny. YkaxuTte Bug rmbpuamsanmm Bcex
aToMOB yrrepoaa B coeguHeHun. CoctaBbTe ANS HEro ypaBHEHUS peakuui a) XIopupoBaHMs B NPUCYTCTBMU Xnopuaa
anoMuHnga n 6) HMTpoBaHus. HasoBuTe npoaykTel peakumi. K KkakoMy knaccy opraHMYeckux coeaMHEeHWN OTHOCMTCSA
1,2,4-TpumeTnn6eH30n N coeamHeHne NonyyeHHoe B peakuun 6)?

5. Ans coeauHenns 2,4-0MMETUNTEKCEH-2 HaNUWNTE CTPYKTYPHYIO popmyny. 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 KakoMmy Knaccy oOpraHM4Yeckux CcoeauMHeHun 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 gBe ctaguu (4epe3 ogHO NPOMEXYTOYHOe COEAMHEHME) NOMNyYnuTe OKCUM 2-MeTunnponaHans u3 nponewa.

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

5.3.1 YcnoBus gonycka o6y4aroLerocs K npomMeXxyTouyHOn aTTrecTaumm u nopsiaok NMMKBUAALUN aKkagaeMnyecKkomn
3a00MKEeHHOCTU

lMpoBegeHne MPOMEXYTOYHOW aTTecTauuy pernaMmeHTMpoBaHO foKarnbHbIM HOpMaTMBHbIM akTom CIGIrYMTA
«[NonoxeHne 0 NPOBeAEHMM TEKYLLLEro KOHTPONS YCNEeBaeMoCTM U NPOMEXYTOYHON aTTecTauumn obyqaroLmxca»

5.3.2 dopma npoBeaeHNA NPOMEXYTOYHON aTTecTauum no AUCUUninHe

YcTHada + MuceMeHHas KomnbtoTepHoe 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 | | log nspaHusa | Ccbinka

6.1.1 OcHoBHas y4yeb6Has nuTepartypa

MN3pgaTenbcTBO

Mornnes M. E., Tyran|O6waa u HeopraHuyeckas http://publish.sutd.ru/
W. 0., Abpamosa E. C. [xumuns (3HaHUS) Cne.: CnerynTtA 2015 tp_ext_inf_publish.ph
p?id=2349
VMBaHoB B. A.,|OpraHudeckaa xummsa. Kypc http://publish.sutd.ru/
Hosocenos H. Tl |nekunn . tp_ext_inf_publish.ph
Muxaiinosckas A. T., Crie.. CrerynTA 2017 pp?id=2o17go4 P
MenbHukoBa 0. B.
3axapoBa, O. M., |OpraHnyeckas XMMus. HwxHun Hoeropoga: http://www.iprbooksh
MectoBa, UN. U. OcHoBbI Kypca Huxeropoackun op.ru/107353.html
rocynapCTBEHHbIN 2019
apXMTEKTYPHO-
CTPOMTENBHbIN
yHuBepcuteT, 96C ACB

6.1.2 lononHuTenbHasa yyebHaa nutepatypa
TpaBeHb B. . OpraHunyeckas Xumus https://ibooks.ru/read

(JTaGopatopusi  3HaHuR) ing.php?

y4ebHoe nocobue ans By3oB| Mockea: JlTabopaTtopus 2020 short=1&productid=3

B 371 T.1l. — 7-e n3g, 3HaHUN 72723

anekTpoH. — (Yuyebnuk ans

BbICLUEN LUKObI)
AbpamoBa E. C.,|Xumus. Xnmuyeckas http://publish.sutd.ru/
BovitoBa H. B.,|knHeTMKa 1 XMMMYeckoe . tp_ext_inf_publish.ph
Konechnkoa O. A.,|paBHOBecue Crie.. CrerynTA 2017 pp’?id=2017g36 P
MynsunH M. H
Mpecc U. A. OcHoBbI 06LLEN XMUK CaHkTt-leTepbypr: 2017 http://www.iprbooksh

XNMNBOAT op.ru/67353.html




Opospgos, A. A. HeopraHuyeckas xmmus . http://www.iprbooksh
CapartoB: Hay4Has kHura 2019 0p.ru/81031.htm
Kum, A. M. OpraHuyeckast xumusi HoBocuBMpCK: CUBMPCKOe http://www.iprbooksh
op.ru/65281.html
YHUBEpPCUTETCKOE 2017
n3gaTenbCcTBo

AbpamoBa E. C.,|Xumwus. Teopus http://publish.sutd.ru/
BovitoBa H. B.,|anekTponutuyeckon . tp_ext_inf_publish.ph
KonecHukoBa O. A.,|anccounauun. VOHHblE Cro.: CMerynTa 2017 p?id=2017634
MynsunH M. H peakumn. f'mgponuna conen
TpaseHb B. . OpraHuyeckas Xumuns https://ibooks.ru/read

(JTabopaTopua  3HaHUR) ing.php?

yyebHoe nocobue ansa By3oB ;| Mocksa: Jllabopatopus 2020 short=1&productid=3

B3 T1. T. . — 7-e usg., 3HaHUN 72725

anekTpoH. — (YuebHuk ans

BbICLUEN LUKOSIbI)
MBaHoB B.A.,| Xumus. JTabopaTtopHbie http://publish.sutd.ru/
Mwnxarnnoeckas A.ll.,[pabotbl NO opraHn4eckomn crne.: Cnerynta 2017 tp_ext_inf_publish.ph
PessarnHa C.U. XMMUU p?id=2017101
TpaBeHb B. . OpraHuyeckas Xumus https://ibooks.ru/read

(JlTabopatopusi  3HaHWI) ing.php?

yyebHoe nocobue ansa By3oB ;| Mocksa: Jllabopatopus 2020 short=1&productid=3

B 371. T.Il. — 7-e usg., 3HaHUN 72724

aNeKkTpoH. — (Y4ebHuk ans

BbICLUEN LUKOSIbI)

6.2 NepeuyeHb npodeccmoHanbHbIX 6a3 AaHHbIX U MH(OPMaLMOHHO-CNPaBOYHbIX CUCTEM

1. IHdpopmaumnoHHas cuctema «EamMHoe okHO gocTtyna k obpasoBaTtenbHbIM pecypcam» [QNeKTpoHHbIN pecypc].
URL:http://window.edu.ru/.

2. OnekTpoHHo-6nbnmoTteyHas cucrema IPRbooks: http://www.iprbookshop.ru

3. OnekTpoHHasa 6ubnmoteka yuebHbIx nsganuni CroeryrnTaO: http://publish.sutd.ru

4. EAuHbIN - nopTan WHTEPHET TecTMpoBaHuMs B cdepe obOpasoBaHus [OneKTpOHHbIN  pecypc).
URL:http://www.i-exam.ru/.
5. Matepuanbl WHdopmaumoHHO-06pa3oBaTenbHoOn cpeabl  3aodHon opmbl  obydennss  CMGIYMNTO

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

6.3 NepeyeHb NMLEH3MOHHOIO U CBO6GOAHO pacnpocTpaHAEMOro NnporpaMmMHoOro obecne4yeHus
Microsoft Windows
MicrosoftOfficeProfessional

6.4 OnucaHue matepuanbHO-TeXHUYeCKoM 6a3bl, Heo6xoauMoOWN Ans ocywecTBeHMs obpa3oBaTenibHOro
npouecca no gucumnnuHe

JlabopaTopHble 3aHSATUA CO CTyAeHTamu MPOBOAATCH B CreuManuavMpoBaHHbIX MNOMELLEHUsX kadeapsl,
060pyA0BaHHbIX XMMUYECKOWA MOCYAON, XMMUYECKUMU peakTuBamu, U3MepuTenbHbIMKU npubopamu (TepMoMeTpbl, pH-
METpPbI, BECbI), AUCTUNMATOPOM, CYLUNIbHBIMY LWKadaMu, MyqernbHOM Nevbio, KOMMNbIOTEPOM.

AyanTtopus OcHalleHne

MynbTuMeaninHoe obopyaoBaHue, cneunannamposaHHas mebenb, gocka
JlekumoHHas y A PYA H P A
ayauTopus

CneunanuanposaHHasa Mmebenb, 4ocka
YuebHas aygutopus
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