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1. BHelUHwWe TpeboBaHuSA

Tabnuua 1.1

Komnemenuyuna @IroOC: OIIK.2 criocoGHOCTH BHISIBISITH €CTECTBEHHOHAYTHYIO CYITHOCTH HPO0./IeM,
BO3HUKAIONINX B X0/1€ NPodeccHoHATbHOI JeITe TbHOCTH, IIPHBJIEKATH 1JI5I HX PelIeHHsI COOTBETCTBYIO I
(pm3nKo-MaTeMaTHYCCKHIl ANNAPAT; ¢ YaCHU CAEOYIOUIUX Pe3VIbMaAmoe 00yYenun:

35. 3HaTb OCHOBHbIE NOHATUA U 3aKOHbI XMMUW, 3aKOHOMEPHOCTM NMPOTEKAHMSA XMMNYECKNX MPOLIECCOB;
CBOICTBA, Ha3Ha4YeHWe 1 061aCTV NPUMEHEHNA OCHOBHbIX XMMUYECKMX BELLIECTB U MX COENHEHWI

yl. YMETb MPUMEHATb OCHOBHbIE 3KCIMEPUMEHTa/IbHbIE U PAaCHETHbLIE METOAbI OnpeaeneHNa MakKpOCKOMNMNYeCKnx
XapaKTepUCTUK CUCTEM M METOAbI XMMNYECKOT0 1 (hM3MKO-XMMNYECKOr0 aHa/n3a pasivyHbIX KNaccoB BELLECTB

y5. YMEeTb YCTaHaB/MBaTb B3aMMOCBS3b PYHAAMEHTa/IbHbLIX 32aKOHOB XUMUW C (I3UKO-XUMNYECKUMU
ABNEHUAMM 4718 06bACHEHWA U MPOrHO3UPOBaHWUS HANpPaBNeHU XMMUYECKUX NPeBPaLLEHI

Komnemenyus @IOC: I1K.3 roroBHOCTH AaHATM3APOBATH H CHCTEMATH3APOBATH Pe3YIbTATHI HCCIeI0BAHMI,
MPeICTABISITE MATEPHAIBI B BH/ie HAYYHBIX 0TYETOB, Iy0HKAIHii, Ipe3eHTaANNil; ¢ Yacmu cedyrouux

pe3yasmanioe oGyueHun:

y4. yMeTb NM0/b30BaTbCA CMPABOYHOM NUTEPATYPOIi U OPUEHTUPOBATLCS B MEPUOANYECKUX N3AaHUSX MO

TEMATUKE XMMWUYECKOIo MaTepnasioBeaeHNA

2. TpeboBaHust HI'TY K pesynbTaTaM 0CBOEHUSI ANCLUMINHbI

Tabnuua 2.1
PesynbTaTbl M3yyeHUs AUCLMNINHBLI M0 YPOBHAM 0CBOEHUS (UMETb dopMbl OpraHmsaLmnm
npeacTaB/ieHWe, 3HaTb, YMETb, BMafeTb) 3aHATUI

Xumus

OlMK.2.35 3HaTb OCHOBHbIE MOHATUA N 3aKOHbI XMW, 32aKOHOMEPHOCTU MPOTEKaHUSA
XMMUYECKMX NPOLECCOB; CBONCTBA, Ha3HaueHWe 1 061acTv NPUMeHEHNSA OCHOBHbIX

XNMNYECKUX BELLIECTB N UX COG,U,I/IHGHI/IVI

1.0CHOBHEIE TOHATHS, 3aKOHBI U MO JICITH XUMHUYCCKHUX CUCTEM, XUMHYIECKOM
TEPMOJUHAMUKN W KUHETUKH,

Nekuwnu; TpakTnyeckune 3aHATUS;
JlabopaTopHble paboThl;
CamocToaTenbHas paboTa

OMK.2.yl ymMeTb MPUMEHSITb OCHOBHbIe 3KCMePUMeHTasIbHbIe U pacyeTHbIe MeTO/bl
onpegeneHnss MakpoCKOMMYECKNX XapaKTePUCTUK CUCTEM U METOAbl XMMNYECKOTO U

(*)VI3VIKO-XI/IMI/I‘-I€CKOFO aHa/in3a pa3INyHbIX K/1aCCOB BELLIECTB

Z.HpI/IIvIeHSITb OCHOBHBIC (I)I/ISI/I‘ICCKI/IC U XUMHUIECKHUE 3aKOHDBL, SKCIIEPUMECHTAIBHBIC
W paCHETHBIC JaHHBIC JUIA OITACAHUA XUMHUYIECKUX IIPOIECCOB U aHalln3a
XUMHYICCKHX COG,Z[I/IHCHI/II‘/)I;

Nekuwnu; TpakTnyeckme 3aHATUS;
JlabopaTopHble paboThl;
CamocToaTenbHas paboTa

OlMK.2.y5 ymeTb ycTaHaBNMBATb B3aMMOCBS3b (DyHAAMEHTa/IbHbIX 3aKOHOB XUMUW C
(HM3NKO-XUMUYECKUMW ABNEHUSAMU AN 06bSICHEHMSA 1 NPOrHO3MPOBaHMSA HanpaB/ieHUs

XMMUYECKUX NPEBPaLLIEHNT

3.0Hpeﬂeﬂﬂ’1‘b (bI/ISI/IKO-XI/IMI/ILIeCKI/Ie CBOMCTBa HEOPpTaHUICCKUX U OPTaHUICCKUX
MaTEPHUAJIOB IO UX COCTABY U CTPOCHHUIO.

Nekuwnu; TpakTnyeckune 3aHATUS;
JlabopaTopHble paboThl;
CamocToaTenbHas paboTa

MK.3.y4 ymeTb N0/Ib30BaTbCA CAPaBOYHON NNTepaTypoit N OpUEHTUPOBATLCA B
nepuogn4YecKnX U3gaHnax rno TeMaTuke XMMMYecKoro matepuasiosefieH1s

4.0HPEIIBJ'I5IT]) PEaKITHOHHYIO CIOCOOHOCTE BEIIECTB, COCTaBIIIONTHUX OCHOBY
KOHCTPYKIMMOHHBIX MaTEPUATIOB.

Nekuyun; JlabopaTopHble paboThbl

3. CofepxkaHuve 1 CTPYKTypa y4ebHOM ANCUUNIIMHDI

Tabnuua 3.1
CcbIfIKN Ha
TeMbl NeKLNA AKTUBHBIE | (o0, pesynbTaThl
thopmblI, Yac.
0by4yeHus

CemecTp: 2

OunpakTndeckas eguHmua: O6wasa xmmmns




1. MpeaMeT XUMUK 1 ee CBA3b C APYTMMU HayKaMi. 3HaueHwe
XMMUM B (HOPMMPOBAHUM MUPOBO33PEHWS, B U3yUeHUM 0 2 1
NPUPO/bI 1 Pa3BUTUN TEX-HUKMN.

2. XMMUYECKME CUCTEMBI, BULbI CUCTEM, MapameTpbl CUCTEM.
KBaHTOBO-MexaHnyeckas Mofesb aToma. KBaHTOBbIE YMcna,
aTOMHble op6uTanu, pacnpeeneHne 3NeKTPOHOB B aTOMe Mo 0 2 1,4
aTOMHbIM op6uTansam. Meprnoan-yeckas 3aBUCUMOCTb CBOCTB
3/IEMEHTOB OT 3/IEKTPOHHOr0 CTPOEHNSA aToMa.

3. OCHOBHble BUfbl N XapaKTEPUCTUKN XUMUYECKON CBSA3N.
CBOIAiCT-Ba KOBaNIEHTHOM CBA3W. KOM-MNMEKCHbIE COEANHEHNS.

4. MexXmonekynsipHoe B3aumofeicTane. CTpyKTypa u
CBOICTBa. B3anMopelicTBMe Mexay YacTuLaMm BeLLECTB B 0 2 1,4
pasfMYHbIX COCTOSAHUAX.

AnpakTnyeckas egmHnLa: dusmyeckas Xumms

5. XMMYecKye NpoLiecchl. Bubl NpoLieccos, napameTpbl

0 2 1
NPOLLeCCOoB.
6. SHepreTnyeckue ahdeKTbl 1 TEPMOXUMUYECKIME PACYUETHI.
3aKoH Mecca. QHTponus, sHeprus M'mb6ca M HanpaBneHHOCTb 0 2 1
npotiecca.
7. XvMnYeckas KMHeTVKa NpoLLeccoB. 3aKOH AeCTBYOLLMX 0 2 1
macc.
8. ®aKTopbl, BNMAIOLLME HA CKOPOCTL MpoLiecca. 0 2 1

9. XUMWNYECKOe paBHOBECKE 1 MPUHLMM CMELLEHNA
paBHoBecus (NpuHUMN fle LLaTenbe). ®a3oBoe 0 2 1
afcopbLIMOHHOE paBHOBECHKSI.

10. O6MmeHHble npouecchl. PacTBopbl. ObLLMe CBONCTBA
pacTBopoB. Cnocobbl BbIpaXXeHWst KOHLEHTpaLuuii pacTBOPOB. 0 2 1
BoAHble pacTBOPbI 3N1EKTPO/IN-TOB.

11. SnekTponuTUYeckas guccoumnalmsa Bogsl. PaBHoBecus B
pacTBOpax 3NeKTPOMTOB: ANCCOLMALINA KCMOT COnel 0 2 1
OCHOBaHWL, rMaponn3. KOHCTaHTbl paBHOBECUS.

12. 2neKTpoxmmMmyeckue npoueccbl. MexaHu3m

0 2 1
BO3HWKHOBEHMSA 3/IEKTPOAHOr0 NOTEHLMANa 1 ero nsmepeHue.
13. ¥YpaBHeHue HepHcTa. ManbBaHUYe-CKUIA 3/IEMEHT: 0 2 1
0603HayeHne, 3N1eKTPOAHbIE MPOLECChI.
14. KuHeTuKa 3N1eK-TPOAHbIX MPOLIECCOB. DNEKTPOIM3Ep.
MocnepoBaTeibHOCTL MPOLIECCOB Ha 3NeKTpoax B 0 2 1
anekTponunsepe. 3akoH dapagesd. XMMnYeckmne NCTOY-HUKN
TOKA.
15. XrMunyeckas 1 aneKTpoXMMUYecKas Kopposus MeTansios u 0 2 1
3alimTa OT KOppo3uu.
AvpakTndeckas egnHmLa: AHaAIMTUYECKAA XUMUSA
16. BofopofaHblIii nokasatenb (pH), MHAMKATOPbI. 0 2 1
MponsseseHne pacTBOPUMOCTH.
Anpaktundeckan egnHnuya: KonnongHasa xmmma
17. KonnonaHble pacTsopbl. 0 2 1
18. CTabunbHOCTb KONNOUAHLIX CUCTEMM. 0 2 1

CemecTp: 3

AnpakTnyeckas eguHmua: OCHOBbI CTPOEHWUS YINeBOLOPOA0B (HACbILEHHbIE, HEHACBILLEHHbIE,
apomaTunyeckume)




19. MprMeHeHWe 3HaHWIA MO OPraHNYecKo XUMN B
cneumanbHOCTU. MpeaMeT OpraHNYecKon XMMK. 3HauyeHve
OPraHn4ecKoii Xummu B OpMMUPOBAHNN MUPOBO33PEHNS, B
13y4YeHUN NPUPO/bI N Pa3BUTUN TEXHUKN.

20. KBaHTOBO-MexaHN4YecKas Mofe/lb aToMa yrieposa.
KBaHTOBble YKc/ia, aTOMHbIE OpOUTaNN, pacrpeseseHe
9/1EKTPOHOB B aTOMe M0 aTOMHbIM 0pOUTANIAM.

21. Teopwus bytneposa. CBs3b rmépuamsaumnm u
MPOCTPAaHCTBEHHOIO CTPOEHNEHMWS MOJIEKY/T OPraHNYecKmX
coefiMHeHNIA. OCHOBHbIE BUZbI U XapaKTePUCTUKN XUMUYECKON
cBA3n. CBOWCTBA KOBA/IEHTHOM CBA3W. MeXXMOoneKynspHoe
B3aUMOAENCTBME.

22. Tvnbl XMMNYECKMNX peakLmil. MexaHn3Mbl OpraHNYecKnx
peakuuii. CBsA3b CTPYKTYPbl U CBOICTB OpPraHnYecKmx
COEIVHEHWIA. DNEMEHTHbI aHaNn3.

23. AnkaHbl 1 uuknadbl. HomeHknatypa O.C. dusnyeckue un
XMMUYECKMe CBOMCTBA. PeaKLuy 3aMeLLLeHNs, OTLLEeNIeHNs,
KPeKuHra, nsomepusauunm, peakuma Bropua.

24. AnkeHbl. Mpupoja ABONHOW CBA3N. Peakuum
npvcoeaviHeHns (Npasnio MapKOBHIKOBA), 3aMELLEHVe,
OKWCNEHWe, 030HNPOBaHWe - METOZ, YCTaHOBIEHNSA CTPYKTYPbI.
[VeHbl 1 anknHbl. Me3oMepHbIli addeKT (conpsxxeHve
ABOViHbIX CBA3ei). Peakuyn NpucoeinMHeHNs, MEeHOBbIE
CUHTE3bI.

25. Mpupogaa TPoiHoi cBs3n. AueTnneHnabl. CUHTESbI
dasopckoro. ApeHbl. Vsomepusa. HomeHKnatypa.

26. ApeHbl. M3omepua. HoMeHKnatypa. NMpasuna opueHTaLmm
B 6eH30/1bHOM KosbLe. CuHTe3bl Bropua-duttura un
®pugend.-Kpagrca. Mpasusia v yCrioBrUs ranoreHnpoBaHns.

27. MexaHn3M 3NeKTPonIbHOIO 3aMeLLeHNsI.

0 2

1

AvpakTnyeckas eanHuLa: MoMo- 1 reTepodyHKLUMOHaAIbHb

1€ NPON3BOAHbLIE YT

€BOZ0POOB.

28. anoreHcogepxalume coegnHeHns YB. Cnocobbl
nosyyeHns. OcobeHHOCTU (hTOpMAO0B. Peakunmn mexay Me- n
Hal nponsBogHbIMK. PeakTuBbl IMpuHbspa.

0 0

29. Knaccugmkaums KMCcnopoacoaepKalumx opraHn4eckmx
coefuHeHuin. CnupTbl, eHond, noamosbl. O4HOATOMHbIE
crnvpTbl. M30Mepbl, HOMEHKNATypa, NonyyeHve, husnyeckune n
XMMUYeCKMe CBONCTBa. B3avMHOe BfMSiIHWE aTOMOB B
MosieKynax peHonoB. MonyyeHre 1 XMMUYECKME CBOCTBA
(peHoNnoB. MHOroaToMHble cnupTbl. Creuudrka noimonos.
HeycToliumBble MHOroaTOMHble CnPTbI. MpoCcTbie 3PuUpbI.
MonyyeHne Gu3. N XMMNYECKNe CBOMCTBA.

30. Anbgernabl N KeTOHbI, U30Mepu3aLus, HOMeHKaTypa.
ANeKTPOHHOEe CTPOeHMe KapbOoHWIbHOW rpynmbl. MonyyeHue,
(hn3nYECKMe N XMMNYECKINE CBOMCTBA.

31. Kap6oHoBble KcnoTbl. OfHOOCHOBHbIE, NPeLe/bHbIE.
ONeKTPOHHOE CTPOeHME KapboKCUIbHON rpynnbl. dusnyeckue
1 XMMMWYECKMe CBOCTBA KCNOT. HenpeaenbHble AMOBbIE U
apomMaTunyecKie KapooHOBbIE KUCMOTbI, HOMEK/IATYpa,
n3omepu3aums, cneumduka XMMUYECKIX CBOCTB. OKCK- 1
OKCOKMCNOTbI. [MonyyeHwe 1 CBOICTBA.

32. MexaH13M HYKNeo(hnbHOro 3aMeLLeHNS.




33. HenpepfenbHble AMOBbLIE M apOMaTUYECKME KapbOHOBbIE
KICMOTbl, HOMEK/ATypa, N30Mepu3aLus, cneuupmka 5 1
XUMUYECKNX CBOWUCTB. OKCU- 1 OKCOKMUCNOTbI. MonyyeHne 1
CBOCTBA.
34. TpocTble 1 CNOXHbIE 3dupbl. MI3oMepusaums, 2 1
HOMeHK/aTypa, nosly4yeHune, CBOMCTBA. XKupbl.
35. AMUHBI, aMUHOKNCAOTbI U NENTUAbI - HOMeHKNaTypa, 2 1
CBOWCTBA, NOMyyYeHne, MPUMEHEHNE.
36. Netepouunknnyeckne N-, O-, S-cogepxxalime CoeMHeHNs -
CTPOEeHVe MONeKy/, (PU3NYECKME N XMMNYECKIE CBOICTBA, 2 1
nonyyexue. NpumeHeHwve.
OunpakTnyeckasn eanHuLa: BbICOKOMOMEKYNAPHbIE COeUHEHNS
37. MpupogHble BMC. MoHocaxapugbl. Aucaxapnibl.
Monucaxapuael. Monnnentugbl. benkn. CTpoeHue, 2 1
HOMEHK/1aTypa, CBOICTBA, NOyYeHne, NPUMEHEHMS.
39. CrHTeTHYeCcKMNe NonnmMepbl. XMMUYECKUE 1
(hM3MKO-MeXaHNYECKMe CBONCTBA NOMMEPOB. MonnMepHsble 2 1,2,3
marepuasbl.
Tabnuua 3.2
CcbINIKN Ha
Tembl nabopaTopHbIX paboT AKTUBHbIE | (1o, pesynbTaThbl YyebHan aesaTeslbHOCTb
hopMblI, yac.
06y4eHus
CemecTp: 2
Onpaktundeckasn egnHmya: dusmyeckas XMmMma
1. BbINOSHAET
KaJIOpUMETPUYECKIME U3MEPEHNS
AN15 NPOLLECCOB MO XECT-KOM
NHCTPYKLNN;
2. 06pabaTbIBaeT pe3ynbTaThl
1. O6Lyme 3aKOHOMEPHOCTH 295 45 123 N3MEPEHWIA;
XUMUNYECKUX NPOLLEeCCOB. ' ' T 3. NpeacTaBisgeT pesysbTar Ha
A3bIKE CUMBOJIOB, rPagnKoB,
PWCYHKOB B YA06HOI thopMe;
4. nenaet BbIBOAbI 1 06CyXAaeT
pe-3ynbTathl paboThbl C
nperogasaresnem.
1. BbINOMHAET N3MepeHNs
CKOPOCTW peakLum n
aHaM3npyeT BINAHWe (haKTOpOB
Ha CKOPOCTb MPOL,ECCOoB.
2. BbINOMHAET KayeCcTBEHHbIe
2. KVIHe'I;VIKa XUMUYECKNX 2.25 45 123 OMbIThI M0 CMELLEHWIO _
pe-akuui paBHOBECUSA B peakuuu;
3. NpefcTaBNAeT Ka4yecTBeHHbIe
N3-MEHeHUs Ha A3bIKe CYMBOJIOB;
4. othopMnseT pe3y/bTatbl B
yAO6HOM BUAE N 06CYXXAAET UX C
npenogasare-nem.




3. PacTBopb! 3/1€KTPONNTOB.

2,25

4,5

1,2,3

1. BbINOMHAET OMbIThI MO
NMPUroTOB-/IEHNI0 PacTBOPOB
3a/JaHHOIN KOHLEH-Tpaumu,
n3mepeHuto pH pacteopa n
CMELLEHNI0 paBHOBeCUSA B
pacTBOPE MO XECTKONA
NHCTPYKLMN;

2. OhopMNAEeT IKCMEPUMEHT Ha
A3bl-Ke CIMBOJI0B;

3. NpeAcTaBNseT pe3y/bTarhbl
JKcrne-pumeHTa B YA06HOM
(hopme 1 06CyXK-faeT MX C
npenogjasarenem

4. INeKTPOXMMNYecKme
Npo-Lecchbl.

2,25

4,5

1,2,3

1. CobupaeT rasbBaHNYecKuii
3NEMEHT W 3N1eKTPONn3ep, U
YCTPOMCTBA AN 3aLUmnTbl
MeTa/1/I0B OT KOPPO3uu;

2. OhopmMnseT Ha A3blKe
CVMMBO/IOB 1 PUCYHKOB
yCTpOiicTBa, paboTty
ralbBaHNYeCKOro 3/ieMeHTa 1
3N1eKTPONIn3epa;

3. MNpoBoanT nsmepeHmns
HanpsHKeHWs rabBaHNYeCKOro
3NleMeHTa 1 noTeHumana
pasnoXeHns ANeKTpoamTa no
YKECTKOMN MHCTPYKLMK;

4. MNMpepcTaBnsaeT pesynbTathl
N3MepeHUs B YA06HO hopme 1
006CyXAaeT ¢ NpenojaBaTenem.

Cemectp: 3

ﬂII/I,D,aKTI/I'-—IeCKaFI eanHunua: OcHoBBbI CTpOEHNA yrnesogopoaos (HaCbILLI|EHHbIe, HEHaCbILWEHHbIE,

apoMaTUYecKue)

5. 9NeMeHTHbIN aHanu3
OpraHnYecKmx BeLLecTB.
MonyyeHne 1 cBONCTBA
yrneBoAopo/0B.

2,25

4,5

1,2,3,4

1. ocBanBaeT METOANKY
MPOBeLEeHNs OpraHNyYecKnx
CVHTE30B;

2. BbIMOJHAET KaYeCTBEHHbIE
peakLmMn Ha OpraHoreHHble
3/IlEMEHTBI;

3. NpeAcTaBNAeT pe3ybTar Ha
A3bIKE CUMBOJIOB, rPagnKoB,
PUCYHKOB B Y06HOI hopme;
4. [leNnaeT BbIBOAbI 1 06CyXaaeT
pe3ynbTaTbl paboThbl C
rnpenogjasarenem.

AnpakTuueckas equHULA: FOMO- 1 reTepodyHKLVOHa/IbHbIE MPOVU3BOAHbIE YT/IEBO0P00B.




6. ManoreHcogepxatyue
coefvHeHusa YB. CnupTsl.
®eHonbl. HagTons!. Monuonsi.

2,25

4,5

1,2,3

1. BbINONHSET OMbITbI C
Ka4yeCTBEHHbIMU peakLuUAMN Ha
rasioreHcogepxatlme
YrneBogopopAbl, CnpTbI,

(heHO b1, NONNONbI;

2. NpefCTaBNseT KavyeCTBEHHbIe
peakLymn Ha A3blKe XMMMUYECKNX
ypaBHEHWIA N CUMBOJIOB, & TaKXe
PUCYHKOB B Y06HOI hopme;

3. ohopmnseT pesy/bTathl
HabnaeHNl B yn06HOM Brfe 1
obcyXaaetT uxc
npenogasaresem.

4. fenaet BbIBOAbI 1 06CyXaaeT
pesynbTaTbl paboTbl C
npenogasaresem.

7. Anbpernapl, KETOHbI,
KapOOHOBbIE KNUCNOTbI.

2,25

4,5

1,2,3

1. BbIMO/HSET OMbITbI C
KayeCTBEHHbIMM peakuusaMm Ha
anbaernga, KEToHbl,
KapOOHOBbIE KUC/OThI;

2. NpeACTaBNAeT KaYeCTBEHHbIE
peakLMn Ha A3bIKe XUMUYECKMX
yPaBHEHWIA 1 CUMBOJIOB, & TaKXe
PWCYHKOB B YA06HOI thopMe;

3. ohopMNseT pesynbTarhbl
HabntoaeHni B yA0OHOM BUAe U
obcyXaaeT uxc
npenogjasarenem.

4. [lenaeT BbIBOAbI U 06CYXaaeT
pesynbTaTbl paboTbl C
npenogasaresem.

8. A3oTcojepxKallive coeMHEHNS.

2,25

4,5

1,2,3

1. BbINONHSET OMbITbI C
KayeCTBEHHbIMM peakuusaMmn Ha
a30TCofepXKaLlme CoeJUHEHNS;
2. NpeACTaBNSeT KaYeCTBEHHbIE
peakLMn Ha A3bIKe XUMUYECKMX
YpaBHEHWIA N CUMBO/IOB, a TaKxXe
PWCYHKOB B YA06HOI thopMe;

3. ohopMNseT pesynbTathbl
HabntoaeHni B ya0O6HOM BUAE U
obcyXaaeT uxc
npenojasarenem;

4. flenaeT BbIBOAbI N 06CYXaaeT
pesynbTaTbl paboTbl C
npenogasaresiem.

Tabnmuya 3.3

Tembl N PaKTU4YECKUX 3aHATUI

AKTUBHbIE
hopMmbl, yac.

Yacbl

CcCblIKM Ha
pesynbTaThbl
06y4YeHuns

YyebHada aesaTeNlbHOCTb

CemecTp: 2

AnpakTuueckas egrHuua: O6LLas XMmus




1. CTeXMOMETPUYECKME PacUETbI.
OKUCNNTENbHO-BOCCTAHOBUTE/bHbI
e CBOIACTBa 3/1EMEHTOB 1
OKUCNNTENbHO-BOCCTAHOBUTE/bHbIE
peakuum.

1,2,3

1. BbINOMHAET BblUNC/IEHNS A5
3a/laHHON peakuumu.

2. Ha ocHoBe cTexmomeTpun
peakuuy onpegensieT Macchbl
peareHToB M NPOLYKTOB.

3. onpegenseT cTeneHb
OKWCNEHUS, 3KBUBAJIEHT U
MOMAPHYIO Maccy 3KBUBa/IeHTOB
BELLeCTB Mo popmMysie 1 no
YPaBHEHNIO peaKkuuu;

4. npefcTaBnseT Ha A3blke
CUMBOJIOB
OKWUCNNTENTIbHO-BOCCTAHOBUTE/TbH
Y10 peakuuto no MeToay
3N1eKTPOHHOr 0 6aniaHca;

Anpaktundeckan egnHmya: dusmny

ecKasa XnmMu

2. XuMUyeckasa TepMoAMHaMUKa.

1,2,3

1. peLuaeT 3afa4y Ha cneicTBumA
3aKoHa [Mecca;

2. paccynTbIBAET SHTA/LMNIO,
3HTpONUIO, 3Hepruto Mmobea;
3. onpefenseT HanpaefeHe
npouecca

3. XMMKNYecKast KUHETUKA.

1,2,3

1. 3anuCbIBaET BblpaXeHue
3aKOHa [eCcTBMA Macc 1
npasuno BaHT-IModda;

2. paccynTbIBaET CKOPOCTb
peakuun 1 ee N3MeHeHWe B
TeyeHVe BPEMEHU;

3. CTPOMT anropuTMUYECKYH0
MOJeNb pacyeTta KOHLeHTpaLuum
BeLLecTsa B NpoLiecce peakuuu

4. XnmMmnyeckoe paBHOBecKe.

1,2,3

1. 3anNnCbIBAET KOHCTaHTY
paBHOBECUS:

2. paccyMTbIBaET paBHOBECHbIE
KOHLieHTpauuu,;

3. MOZenunpyeT BInsSHNE
KOHLieHTpaL 1, AaBeHns n
TemnepaTypbl Ha paBHOBECHE W
onpegfensieT HanpasneHve
CMELLEHNA XMMUYECKOro
paBHOBECKS.

7. ManbBaHNYECKWE 3/IEMEHTHI.
PacueT 3neKTpoAHLIX MOTeHLUNaN0B
N Hanps»KeHUs raibBaHNYeCcKoro
3/1leEMeHTa.

1,2,3

1. 0603HauaeT Ha A3bIKe
CVMBOJIOB ra/1bBaHNYECKINIA
3/1EMEHT, 3/1eKTPOAHbIe
MPOLECChI, CyMMapHYto
peakuuio;

2. MPON3BOANT pacyeT
3N1EKTPOAHbIX MOTEHLMa0B,
aHeprum 'nb6ca, HanpsKeHns
raslbBaHWYeCKOro a/1eMeHTa.




8. Onektponus. Kopposusa
MeTasINoB.

1,2,3

1.3anucbIBaeT cxembl
3neKTponunsa (a) n kopposun (6)
2. CocTaBnsieT peakumm,
NpoTeKatoLLMe Ha 3NeKTpojax
(a) n B KOPOTKO3aMKHTOM
.2.(6)

3. OnpegenseT maccol BELLECTB
no 3akoHam Papages (ana
3N1EKTPONN3A -TOJLKO (a)).

AvpakTudeckaa eguHua: AHanu

Thn4yecKad XmmMmmsa

5. Cnocobbl BblpaXkeHus
KOHL|eHTpaLusa pacTBOPOB.

1,23

1. cTpOUT aNropMTMUYECKYIO
MOZe/lb pacyeTa MHOXecTBa
Cnoco60B BbIpaXXeHs
KoHueHTpauum (T, w, C, Cak,
Cm) No M3BECTHLIM Macce
BeLLlecTBa 1 06bEMY BOAbI.

2. NPOM3BOANT pacyeThl,
ohopM/IAA pe3y/ibTaTbl Ha A3bIKe
thopmyn 1 CMBOJIOB.

6. PaBHOBeCKe B pacTBopax criabbix
3NEKTPO/INTOB 1
TMAPONN3YIOLLIMXCS CONel.

1,2,3

1. ohopmnseT Ha A3blke
CMMBOSI0B AuccoumaLlmio
cnaboro afekTponuTa u
TMAponn3 conu;

2. onpegenset MHOXecTBO
nokasaTtenei rnaponmsa anis
pacueTa pH;

3. CTPOMT anropuTMUYECKYHo
MoJenb pacyeta pH pactsopa
conu;

4. paccunTbiBaeT pH pacTeopa
COMN 1 pacTeopa ciaboro
3MeKTpoInTA.

AnpakTtudeckas eanHmua: Konno

naHasa Xmmus

9. KonnongHaa xumms

1,2,3

1.3anuncbIBaeT Cxemy CTPOEHUA
MULLENNbI.

2. O603Ha4aeT A4po, YacTULbl
30HbI JOCTPOWKM Aapa
NnoTeHLManonpesensoLwmMm
NOHaMK, afiCOPBLMOHHBIN CON,
NPOTMBOWOHBI aCOPOLMOHHOrO
cros.

CemecTp: 3

AnpakTuueckas eauHnua: OCHOBbI CTPOEHNS YTeBOA0PO0B (HACbILLEHHbIE, HEHACBILLEHHBbIE,

apomaTunyeckume)




10. KBaHTOBO-MexXaHN4yecKas
Mofenb atoma yrnepoga. Cesisb
rmépuamnsaumm n
MPOCTPAHCTBEHHOTO CTPOEHNSA
MOJIEKY/T OpraHUyecKnx
COeIVHEHWIA. ANKaHbl.

1,2,3

1. BbINnonHseT rpagpuyeckue
NoCcTpoeHna atoma yrnepoga s 1
Ba/IEHTHOM COCTOSAHUN.

2. Ha ocHoBe BasieHTHOro
COCTOSIHMA aToMa yrnepoga
rpatnMyeckmn oTobpaxaeTt
CTPYKTYpPHbIe (hopmy bl
MOMEKYN asKaHOoB.

3. onpegenset rubpuamnsaLmio
aTOMOB yrnepofa B MofieKynax
a/IKaHOB;

4. npefCcTaBNAeT Ha A3bIKE
rpaMyecKmnx CMMBONOB MOAENN
MOJIEKYN &/IKaHOB, 06CYXKAaeT
NoMy4YeHHbIe pesynbTaThbl ¢
npenogasarenem

11. AkeHbl. AnKagneHbl. AIKAHbI.

Casi3b rnbpuagmsalmn n
MPOCTPAHCTBEHHOIO CTPOEHNS
MOJIEKY/T OPraHN4ecKnx
COeIHEeHWI

1,2,3

1. BbInonHseT rpagpuyeckue
MOCTPOEHNSA aToMa yrnepoga Bo
2 N 3 - BaJ/IEHTHOM
COCTOAHUAHUAX.

2. Ha oCcHOBe BaJIeHTHOIO
COCTOSIHUA aToMa yrnepoga
rpatmyeckn oTobpaxaeTt
CTPYKTYPHbIE (hopMy/ibl

MOJIEKYN &/IKEHOB, a/IKajUeHOB U
aJTKNHOB.

3. onpegenset rubpuamnsalmio
aToOMOB yr/iepofa B MosieKynax
aJIKEHOB /1KaJJeHOB W aJIKNHOB;
4. npefCTaBNseT Ha A3bIKe
rpajMyecKnx CUMBOJIOB MOAEN
MOJIEKYN &/IKEHOB a/1KafIMeHOB U
aJIKMHOB, 06CYXaaeT
NosyyYeHHbIe pe3ynbTaThl C
npenojasarenem.




12. Apomatunyeckme YB. CeAsb
rmépuansaumm un
NPOCTPaHCTBEHHOIO CTPOEHUA
MOEKY OpraHNYecKmnx
COeiHEHWI

1,2,3

1. BbINONHSET rpatnyeckoe
MOCTPOEHUA MOeKy bl 6eH30/a.
2. Ha OCHOBE BA/IEHTHOI0
COCTOSIHWSA aToma yrnepoja B
MOneKyne 6eH30/a rpagmyeckn
0TO6paXaeT eAuHY0
COMPSXKEHHYIO 6-Tn
3NEKTPOHHYIO NU-CUCTEMY,
ME30MEpHbIA 3(eKT B
MosieKyne 6eH301a U MojeNb
MONEeKyNbl GeH30Na.

3. rpathmyeckun oTobpaxkaeT
MexaHu3aM 3N1eKTPONILHOrO
3aMeLLeHns:;

4. npefAcTaBnfeT Ha A3blke
XUMUYECKNX U TPaginyecKmx
CVYMBO/OB BNNSHMNE
3amecTuTenelt 1-ro n 2-ro poga.
OnpesensieT opueHTaumoHHoe
B/IMSIHWE 3aMeCTUTENEN B
MoOJeKyne 6eH3ona, obcyxaaet
MoJlyYeHHble pe3ynibTaThbl C
npenogjasarenem.

13. OCHOBHbIE BUAbI U
XapaKTepUCTUKN XUMUYECKOM
cBs3n. MexxmonekynspHoe
B3aumogeicTeme. Tunbl
XUMUYECKMX peakuuil. MexaHu3Mbl
OpraHu4yecknx peakuuin. Csasb
CTPYKTYpbl 1 CBOICTB
OpraHNYecKnXx CoeanHEHWIA.

1,2,3

1. peLuaeT LenoYKn XMMUYECKMX
MpeBpaLLeHnii C y4acTmem
YrN1eBO40POL0B.

2. paccy1TbIBaEeT BbIXO[,
NPOAYKTOB ANsA peakuuii ¢
y4acTveMm yrneBoAopoo0B.

3. onpesenseT TMNbI
XUMUYECKNX peaKLnii ¢
yyacTueM asikaHOB, aJIKEHOB,
a/IKUHOB U aNKafNeHoB;

4. NpefCcTaBNAEeT Ha A3blKe
rpagmyeckKmx CMMBO/OB
N3MEHEHWE COCTOAHNSA
rmépvam3saLmm aToMoB yrneposa
B LIENOYKe XMMUYECKMX
npeBpaLLeHnii, 0bcyxaaeT
MoJTyYeHHble pe3ynbTaThbl C
rnperogasaresem.

AnpakTuueckas eaquHULA: FOMO- 1 reTepodyHKLVOHabHbIE MPOVU3BOAHbIE YT/IEBO0P00B.




14. anoreHcoepxatlme
coeanHeHns YB. Cnocobbl
nonyyeHus. CnmpTol, PeHoNbI,
nonvonel.. isomepslt,
HOMEHKNaTypa, nosiyyeHue,
(hn3nYecKne N XMMNYecKune
cBoicTBa. B3aMMHOe BMsiHWE
aTOMOB B MOJIEKY/IaX PEHO/OB.

1,2,3

1. peLluaeT Lenoyvkm XMMMYeCcKmx
npeBpaLLeHnii ¢ y4acTem
ranoreHnpou3BoAHbIX YB,
CNuMpTOB, (HhEHO/I0B, MOJINOSIOB.
2. paccynTbIBaET BbIXO[,
MPOAYKTOB ANSA peakLmii ¢
yyacTveM rasioreHnpPon3BoaHbIX
YB, cnvMpToB, )eHO0B 1
Nnosnosos.;

3. onpepenset
3/1EKTPOOTPULATENILHOCTH
3/1EMEHTOB, BXOLALLMX B COCTaB
MOJIEKY, UX B3aUMHOE BINAHME,
MONOXUTENbHbIV 1
oTpuUaTeNbHbIA NHAYKTUBHbIE
3heKTbI;

4. npefcTaBnseT Ha A3blke
XUMUYECKNX U FpatinyecKmnx
CMMBOSIOB CMeLLeHune
3NEKTPOHHO NAOTHOCTK
XMMUYECKNX CBA3EN B
MOMEKYNax y4acTBYHOLLUX B
LiernoyKke XMMUYeCKmX
npeBpaLLeHniA, 06CyXaaeT
NOJsyyYeHHbIe Pe3ynbTathl C
npenogasaresem.

15. Anbfernibl N KETOHbI,
KapOOHOBbIe KNCNOTbI, C/IOXHbIE
aupbl, Xupbl. N3omepusaums,
HOMEHKNaTypa. SNIeKTPOHHOE
CTPOEHMEe KapOOHWMNLHOW 1
Kapb6OKCWbHOM rpynn.
MonyyeHue, r3nYecKme n
XMMUYeCKMe CBOMCTBA.

1,2,3

1. peLaeT LUenoyKy XMMUYeCKnx
npeBpaLLEeHNi ¢ yyacTrem
aNbJlernioB, KETOHOB,
KapOOHOBBIX KNCMOT, CIOXKHbIX
3(MpOB, XXMPOB. CNPTOB,
(heH0/10B, MOJINOSIOB.

2. paccynTbIBaET BbIXO[,
NPOAYKTOB ANsA peakuuii ¢
y4acTmeM anbernios, KETOHOB,
KapOOHOBBIX KIC/OT, C/IOXHbIX
3(MpOB, KMPOB.

3. onpepenset
3N1eKTPOOTPULIATENBHOCTH
3/1leMEHTOB, BXOAALLMX B COCTaB
MOJIEKY/1, UX B3aMMHOE B/IMSIHUE,
MONOXUTENbHbI 1
oTpuLaTeNbHbIA ME30MEPHbI
3heKTbl 3PPeKTbI;

4. npefcTaBseT Ha A3blke
XUMUYECKNX W FpatinyecKmx
CYMBO/10B MEXaHW3Mbl
HYK/1e0(M/IbHOTO 3aMeLLeHns
SN1 1 SN2 B Mmosiekynax
K1CMIOPOACOLEPXKALLNX
COeJUHEHWI, y4aCTBYIOLLNX B
LIeNnoYKe XMMUYECKMX
npeBpaLLeHnii, 06cyxaaeT
MOJyYeHHbIe Pe3ynbTaTbl C
npenogjasarenem.




16. AMUHbI, aMUHOKUC/IOTbI U
nenTuabl - HOMEHKNATypa,
CBOCTBa, NOMy4YeHMe,
npumeHeHye. I'eTepoLUMKINYEeCK e
N-, O-, S-cogepxallme coeanHEHNS
- CTPOEHMWe MOJIEKY, (PU3NUECKME U
XMMUYECKME CBONCTBA, MOMTyYeHMe.
lNprmMeHeHue.

1,2,3

1. peLuaeT Lenoyky XMMNYECKNX
NpeBpaLLeHnii ¢ y4acTvem
aMWHOB, aMUHOKWC/O Y
nenTWAOB;

2. paccumTbIBaeT BbIXOZ,
NPOAYKTOB ANA peakLmii ¢
y4acTuem a3oTcofepxalmx
COeJUHEHNIA.

3. 371eKTPOOTPULIATENBHOCTH
371EMEHTOB, BXOAALLMX B COCTaB
MOJIEKY/1, UX B3aMMHOE B/IMSIHUE,
MONOXUTESbHbIA U
OTpULAaTeNbHbIA MHAYKTUBHbIE
3deKTbI;

4. NpefCcTaBNseT Ha A3blKe
XUMUYECKMX U TpatinyecKmx
CMMBOJIOB CMELLiEHNE
3NIEKTPOHHOW NIOTHOCTK
XMMUYECKMX CBA3EN B
MONeKynax y4acTBYOLLMX B
LIerOYKe XMMMNYECKNX
npeBpaLLleHnii, 06cyxaaeT
NOJyYeHHbIe pe3ynbTaThl C
npenojasaresem.

AvpakTrnyeckas eanHMLa: BbICOKOMONEKYISPHbIE COeANHEHNS

17. MpupoaHblie BMC.
MoHocaxapugbl. Auncaxapuapl.
Monucaxapuabl. Mentugbl, 6enku.

1. peLuaeT LenoyKy XMmMmn4YecKmnx
NpeBpaLLeHnii ¢ y4acTvem
npupogHeix BMC,

2. paccyuTLIBAET BbIXOA,
MPOLYKTOB ANSA peakuuii ¢
yyactvem npupogHsix BMC;

1,2, 3
CTpoeHue, HOMeHK/aTypa, 3. NpeacTaBsfeT Ha A3blke
CBOICTBa, NONy4eHMe, XUMUYECKMX U FpatinyecKmnx
NPUMeHeHUA. CUMBO/I0B CTPYKTPHbIE
(hopmynbl NpUpoaHbIX BMC;
4. obcyKaaeT nosyveHHble
pe3ynbTathl ¢ NpenojaBartenem.
1. peLaeT UenoyYKn XUMUYECKNX
npeBpaLLeHnii ¢ y4acTem
CUHTETNYecKnXx BMC;
2. paccyuTbIBaEeT BbIXO[,
18. CHTETUYECKNME NONUMEpSI. ,
MPOAYKTOB A/1 PeaKkLmm ¢
XUMUYECKME U .
o yyacTMeMm CMHTeTUYecknx BMC;
(hM3MKO-MeXaHNYEeCKMe CBOMCTBA 1,2,3

nosiMMepoB. NMonnmepHble
maTepuasbl.

3. NpefcTaBnseT Ha A3blKe
XUMUYECKNX U TPaginyecKmnx
CUMBOJIOB CTPYKTPHbIE
(hopMynbl CUHTEeTMYeCKUX BMC;
4. 06CyXKaaeT NosyyeHHble
pe3ynbTaThl C NpernojaBaTeneM.

4. CamocTosiTeNlbHas paboTa oby4atroLerocs

Ne Buabl camocTosiTeNIbHOW paboThl

CcbI/IKM Ha
pesynbTaThbl
06y4eHus

Yacbl Ha Yacbl Ha
BbIMNOJIHEHME [KOHCY/TbTaLnu

CemecTp: 2




1 |KOHTpOJ‘IbeIe paboTbl |1, 2,3 11 2

Mpn NOAroTOBKE K KOHTPO/IbHOM paboTe CTyAeHT

- MOCELLAET KOHCYbTaluuu,

-aHa/IM3NPYeT TEKCT NEKLMIA, POpMynnpyeT BOMPOCHI;

-CpaBHMBAET UH(OPMALMIO, NMOSTYHEHHYIO Ha NEKUMSAX, C MH(opMaLmeid B Apyrux yYebHbIX MaTepuanax;

: AnapHeB A. V. Xumus. Pasgen |. [OneKTPOHHbIN pecypc] : 3NeKTPOHHbIN y4eBHO-MeTOANYECKIT
komnnekc / A. . AnapHes [u ap.]; HoBocmb. roc. TexH. yH-T. - HoBocmbumpck, [2011]. - Pexxum gocTyna:
http://courses.edu.nstu.ru/index.php?show=155&curs=750. - 3ar/. ¢ aKpaHa.

2 |pr3 11,2,3 |12 2

PI"3 BbINOMHAETCA NHAVBUAYAIbHO COMMacHO KaieHaapHomy nnaHy (10 yacos).

Mpwn nogrotoske K PI"3 cTyaeHT

- MOCELLAET KOHCY/bTaLuK;

-aHa/IM3NPYeT TEKCT NEKLMIA, POpMyNnpyeT BOMPOCHI;

-CpaBHMBaET UH(OPMALMIO, NMOSTYHEHHYIO Ha NEKUMSAX, C MH(OpMaLmeid B Apyrux yyebHbIX MaTepuanax;

: AnapHeB A. V. Xumus. Pasgen |. [9neKTpOHHbIN pecypc] : 3N1eKTPOHHbIN y4ebHO-MeTOANYECKINIA
komnnekc / A. . AnapHeB [u ap.]; HoBocmb. roc. TexH. yH-T. - HoBocmbumpck, [2011]. - Pexxum gocTyna:
http://courses.edu.nstu.ru/index.php?show=155&curs=750. - 3ars. ¢ 3KpaHa.

3 |I‘Io,u,r0TOBKa K 3aHATUAM |1, 2,3 |30 |1

Ha noarotoBky K 3aHATMAM BblgenseTcs 30 YacoB, B X0Ze KOTOPbIX CTYZAEHT BbINOSHAET CNeayoLLme BAAbI
[esTeNbHOCTW:

-MoCceLLaeT KOHCyNbTaumu;

-aHaM3MpPYeT TEKCT NIeKLUUiA, (hopMynmnpyeT BOMPOCHI;

-0TBEYaeT Ha BOMPOCHI, COCTaBNAET KpaTKMe KOHCNEKTbI MO BbIGPaHHbIM TeMaM A/1i CaMOCTOATE/IbHOM
paboTbl, NPOBOAWT CBEPCTKY MHOpMaLLUK;

-(hopMyNIMPYET 1 COCTaBNSAET 3aaHunsA No BblIGPaHHbLIM TEMaMm;

-BbINOJIHAET AOMaLLHVE 331aHNS N0 OCHOBHbIM pa3zenam:

XUMUYECKME CUCTEMbI (PACTBOPbI, ANCMEPCHbIE CUCTEMbI, 3EKTPOXUMUYECKME CUCTEMbI, KATa/IM3aTOPbI 1
KaTaMTUYeCKMe CUCTEMbI, MOSIMMEPDI 1 ONIUTOMEpbI);

XMMUYECKas TEPMOAMHAMMKE N KNUHETMKA (3HEPreTKa XMMUYECKMX MPOLLECCOB, XMMUYECKOE 1 (Da30BOe
paBHOBECME, CKOPOCTb PeakLuy 1 MeTO/bl ee PerympoBaHus);

peakLoHHas CNnocOOHOCTL BELLECTB (XMMMUA U Neproamnyeckas cMcTemMa 3/1eMeHTOB, KUC/IOTHO-OCHOBHbIE 1
OKMCNWTENbHO-BOCCTAHOBUTE/IbHbIE CBONCTBA BELLECTB, XMMUYECKas CBA3b);

XMMUYECKas MAEHTUDUKaLMSA (KAYECTBEHHDIN U KOIMYECTBEHHDIV aHaNN3, aHaNMTUYECKUI CUTHaN,
XUMUYECKUNIA, (IN3NKO-XUMUYECKUIA N (PU3NYECKNIA aHANN3);

: AnapHeB A. V. Xumus. Pasgen |. [9neKTpoHHbIN pecypc] : aNeKTPOHHbIN y4ebHO-MeTOANYECKINIA
komnnekc / A. . AnapHes [v ap.]; HoBocrb. roc. TexH. yH-T. - HoBocmbumpck, [2011]. - Pexxum goctyna:
http://courses.edu.nstu.ru/index.php?show=155&curs=750. - 3ar/. ¢ 3KpaHa.

4 |I‘Io,u,r0TosKa K aTTecTaumm |1, 2,3 |10 |2

Mpn NoAroToBKe K 3a4€Ty CTyAeHT (10 yacos):

-MoceLaeT KoHCybTauuu;

-aHaNM3MpyeT TEKCT NIeKLUiA, (hopMynmnpyeT BONPOChI;

-CpaBHMBaET NHOPMaLMIO, NONYHYEHHYIO Ha NIEKUMAX, C MHpOpMaLMelt B Apyrux y4ebHbIX MaTepuanax;
-pocMaTpuBaeT OTBETbI Ha BOMPOChI, 3afjaHHble paHee, aHa/IM3UPYeT KpaTKMe KOHCMEKTbI MO BblIGpaHHbIM
TeMaM /19 CamMOCTOATe/IbHOM PaboTbl, B TOM YMCe CBEPCTKY MH(opMaLuu;

-paboTaeT ¢ 06pasLaMn KOHTPOIMPYIOLLMX MaTepuaios;

-BbIMOJHAET JOMaLLUHME 3aJaHus:

-MpopeLLnBaeT TUMOBbIE 3afjaHNs, CPaBHMBAET Pa3/IMyHble BApUaHTbl peLleHNs 3a4ay;

-MPOXoAUT 0byyatoLLee 1 AMarHoCTMYECKOe TECTMPOBaHMe C MaTepuanamu cainta http://analiz-fepo.ru;

- yCTaHaB/MBaeT NPo6esibl B MOArOTOBKE W YCTPAHAET MX, UCMO/b3ys COOTBETCTBYHOLLME
y4ebHO-MeTOANYECKME MaTepuasibl

: AnapHeB A. . Xumus. Pazgen |. [9neKTpoHHbIl pecypc] : aNeKTPOHHbI y4e6HO-MeTONYECKNIA
Komnnekc / A. . AnapHes [v ap.]; HoBocKb6. roc. TexH. yH-T. - HoBocmbumpck, [2011]. - Pexxum goctyna:
http://courses.edu.nstu.ru/index.php?show=155&curs=750. - 3ar/. ¢ 3KpaHa.

CemecTp: 3

1 |KOHTpO/bHbIE paboThbl |1, 2,3 |5 |1




Mpy NOArOTOBKE K KOHTPONbHOW paboTe CTyaeHT

- MOCELLAET KOHCYbTaLuu,

-aHa/IM3NPYeT TEKCT NEKLUIA, POpMyNnpyeT BOMPOCHI;

-CpaBHMBaET UH(OPMALMIO, NMOJTYHEHHYIO Ha NEKUMSAX, C MH(OopMaLmeid B Apyrux y4ebHbIX MaTepuanax;

: CkBopuos A. B. Kypc nekumin no opraHmyeckoin xummm. Y. 3 : yuebHoe noco6ue / A. B. CKBOpLOB ;
HoBocKb. roc. TexH. yH-T. — [L3a. 2-e, ucnp. n gon.]. — Hosocnbupck : N3a-so0 HITY, 2009. — 90, [1] c. :
nn. Kosnosa A. B. OpraHuyeckas Xumms. OCHOBHble pa3aesnbl [OneKTPOHHbI pecypc] : aNeKTPOHHBbIN
yueb6HO-MeTOAMYecKUiA Komnneke / A. B. Ko3nosa, O. B. AHAptoLLKoBa ; HOBOCKOG. roc. TeXH. YH-T. -
Hosocubupck, [2011]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000164460. - 3arn. ¢
3KpaHa.

2 |pr3 11,2,3 |10 2

Mpun nogrotoske K PI"3 cTyaeHT

- MOCELLAET KOHCYbTaluuu,

-aHa/IM3NPYeT TEKCT NEKLMIA, POpMynnpyeT BOMPOCHI;

-CpaBHMBaET UH(OPMALMIO, NMOSTYHEHHYIO Ha NEKLMSAX, C MH(OpMaLmei B Apyrux yyebHbIX MaTepuanax;

: CkBopuos A. B. Kypc nekumin no opraHmyeckoin xmmumm. Y. 3 : yuebHoe noco6ue / A. B. CKBOpLOB ;
HoBocKb. roc. TexH. yH-T. — [L3a. 2-e, ucnp. n gon.]. — Hosocnbupck : N3a-so HITY, 2009. — 90, [1] c. :
nn. Kosnosa A. B. OpraHuyeckas Xxummsi. OCHOBHbIe pa3fe/ibl [SNeKTPOHHbIN pecypc] : 3NeKTPOHHBIN
yueb6HO-MeTOAMYecKuiA Komnneke / A. B. Ko3znosa, O. B. AHAptoLLKoBa ; HOBOCKOG. roc. TexH. YH-T. -
Hosocunbupck, [2011]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000164460. - 3arn. ¢
3KpaHa.

3 |I'Io,u,r0TOBKa K 3aHATUAM |1, 2,3 |5 |O
Ha noAroToBKy K 3aHATUAM BbIAENAETCA 5 YacoB, B XOLe KOTOPbIX CTYLAEHT BbINOHAET C/ieaytoLine Buabl
LeaTeNbHOCTH:

-MoceLaeT KOHCyMbTauuu;
-aHaM3MpyeT TEKCT NleKLUiA, (hopMynmnpyeT BONPOChI;

-0TBeYaeT Ha BONPOCHI, COCTaB/AET KpaTKMe KOHCNEKTbI MO BbIOpaHHLIM TeMaM A/1i CaMOCTOATEIbHOM
paboTbl, MPOBOAUT CBEPCTKY MH(OpPMaLuK;

-hopMynmpyeT 1 CoCTaBNAET 3a7aHNA NO BbIOPaHHLIM TEMawm;

-BbINOJHAET AOMALLHVE 33aHNS N0 OCHOBHbIM pa3zenam:

XUMUYECKME CUCTEMbI (PACTBOPbI, ANCNEPCHbIE CUCTEMbI, 3NEKTPOXUMUYECKME CUCTEMbI, KATa/IN3aTOpPbI 1
KaTa/IMTUYECKMe CUCTEMbI, MOIMMEPBI U O/IUTOMEPbI);

XUMUYeCKasi TEPMOAMHAMMKA U KUHETMKA (SHEPreTMKa XMMUYECKMX NPOLLECCOB, XMMUYECKOE U (Da30BOe
paBHOBECUE, CKOPOCTb PeakLuy 1 MeTO/bl ee PeryimpoBaHus);

peakLOoHHas CNOCOOHOCTL BELLECTB (XMMMA U NeproamMyeckas CMcTeMa 3/1EMEHTOB, KUCIOTHO-OCHOBHbIE 1
OKWC/INTE/IbHO-BOCCTaHOBUTE/IbHbIE CBOMCTBA BELLECTB, XMMUYECKas CBA3b);

XUMUYeCKasi MAEHTU(NKALMA (KaYeCTBEHHBIA N KOMIMYECTBEHHBIN aHan3, aHaIMTUYECKUIA CUTHaN,
XUMUYECKMNIA, (PU3NKO-XUMUYECKIMIA 1 (hn3MYecKmnii aHanmns);: Ckeopuos A. B. Kypc nekumii no
opraHunyeckoi xummn. Y. 3 : yyebHoe nocobue / A. B. CkBopLoB ; HoBocub. roc. TexH. yH-T. — [U13g, 2-¢,
ucnp. n gon.]. — Hoeocmoupek : N3a-so HITY, 2009. — 90, [1] c. : un. OpraHmyeckas Xumus :
NabopaTopPHbIA NPaKTUKYM N5 CTYAEHTOB Bcex hopM 00y4eHmst / HoBocu6. roc. TexH. yH-T ; [cocT.: A. B.
Cksopuos 1 ap.]. - Hosocubupck, 2010. - 67, [1] c. : un.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000135227 Ko3snosa A. B. OpraHuyeckas xnmmusi. OCHOBHble
pasaenbl [neKTPOHHbIN pecypc] : aN1eKTPOHHbIN yuebHO-MeToAMuYecKuiA komnneke / A. B. Kosnosa, O. B.
AHaptowkoBa ; HoBocmb. roc. TexH. yH-T. - HoBocubupck, [2011]. - Pexum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000164460. - 3arn. ¢ akpaHa.

4 |I‘Io,u,r0TOBKa K atTectauum |1, 2,3 10 1




Mpu nofroToBke K ak3aMeHy cTyfeHT (3 cemecTp -10 yacos):

-MoceLLaeT KOHCYNbTauuu;

-aHaNM3MpyeT TEKCT NeKLUiA, (hopMynmnpyeT BONPOChI;

-CpaBHMBaET UHHOPMaLMIO, NONYHEHHYH Ha NEeKUMAX, C MHpopMaLMelt B Apyrux y4ebHbIX MaTepuanax;
-MpocMaTpuBaeT OTBETbI Ha BOMPOCHI, 3afjaHHble paHee, aHaIM3UPYeT KpaTKue KOHCMEKTbI MO BblIGpaHHbIM
TeMaM [19 CamMOCTOATe/IbHOM paboTbl, B TOM YMCe CBEPCTKY MH(opMaLuu;

-paboTaeT ¢ 06pa3LaMn KOHTPOIMPYIOLLMX MaTepuaios;

-BbIMO/HAET JOMaLLHWeE 3aJaHus:

-MpopeLLnBaeT TUMOBbIE 3afjaHus, CPaBHMBAET pa3/IMyHble BapUaHTbl peLLeHNs 3a4ay;

-MpPOXoAUT 0byyatoLLee 1 AMarHOCTMYECKOe TECTMPOBaHMe C MaTepuanamu cainta http://analiz-fepo.ru;

- yCTaHaB/MBaeT Npo6esibl B MOArOTOBKE W YCTPAHAET MX, UCMOJb3ys COOTBETCTBYHOLLME
y4yebHO-MeTOANYECKME MaTepuasibl

: CkeopuoB A. B. Kypc nekuuii no opraHuyeckoit xumun. Y. 3 : yye6Hoe nocobue / A. B. CKBOPLOB ;
HoBocub. roc. TexH. yH-T. — [U34. 2-e, ucnp. n gon.]. — Hosocmbupck : N3a-8o HI'TY, 2009. — 90, [1] c. :
nn. OpraHuyeckas XMns : 1abopaTtopHbI NPaKTUKYM /15 CTYAEHTOB BCeX (hopM 06yyeHns / Hosocwb.
roc. TexH. yH-T ; [cocT.: A. B. CkBopuoB 1 ap.]. - HoBocubmpck, 2010. - 67, [1] c. : un.. - Pexum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000135227 Ko3snosa A. B. OpraHuyeckas xvumus. OCHOBHbIE
pasgenbl [ONeKTPOHHbIN pecypc] : aN1eKTPOHHbIN y4ebHO-MeToanYecKuiA komnneke / A. B. Kosnosa, O. B.
AHfptowwkosa ; HoBocmb. roc. TexH. yH-T. - HoBocubupck, [2011]. - Pexum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000164460. - 3arn. ¢ aKpaHa.

5. TexHonormnsa oby4veHns

[N opraHn3aLum 1 KOHTPO/ISt CaMOCTONATEbHOM PaboThbl 06YYaOLLIMXCS, @ TaKXKe NPOBeAeHUS
KOHCYNbTaLMiA NPUMEHSIIOTCS MH(OPMALIMOHHO-KOMMYHUKALIMOHHbIE TexHonorum (Taén. 5.1).

Tabnuua 5.1
JedATtenbHoCcTb VHhopmauoHHO-KOMMYHMKaLUNOHHbIE TEXHOIOM NN
MHopmmpoBaHue Moptan HI'TY; Cpefa aneKTpoHHOro obyyeHuns HI'TY
KOHCcynbTMpoBaHue MopTtan HI'TY; Cpeaa aneKTpoHHOro obyyeHus HIFTY
KoHTponb Moptan HI'TY; Cpefa aneKTpoHHOro obyyeHuns HI'TY
Pa3MeLLIeHIE y4eOHbIX MopTtan HITY; Cpeaa aneKTpoHHOro obyyeHus HIFTY
MaTepunanos
Tabnuua 5.2
AKTVBHblEe N MHTEPAKTMBHbIE (HOPMbl MPOBESEHUSA 3aHATUIA
Ne HanmeHoBaHWe aKTUBHbIX (POpM Kope! (pOpMMpyelV'b'X
KOMnNeTeHUunn
1 |[Aunckyccus OrK.2;

@DopmupyeMble YMEHH: 35. 3HaTb OCHOBHBIE MOHSITUS U 3aKOHBI XUMUH, 3aKOHOMEPHOCTH
MIPOTEKaHUsl XMMUUECKUX MPOLIECCOB, CBOMCTBA, HA3HAYEHHE U 00JIaCTH MPUMEHEHHS] OCHOBHBIX
XUMHYECKUX BEHIECTB U UX COSAMHEHUN

Kpartkoe onucanue npumMeneHus: |. BHIIOTHSIET BEIYHUCIIEHUS TAPaMETPOB MIPOLIECCOB,
2. mpeAcTaBIIsieT pe3ysbTaT Ha sI3bIKe CUMBOJIOB, rpaduKoB.

Mogpo6Has nHhopmaums 06 NCNOIb30BaHWUK TEXHOMOTMW MPUBOAMTCS B "'YHUBepcuUTeTCKas bnbnnoteka online
[2neKTpoHHbIN pecypc] : aneKTpoHHas 61bnnoTeyHas cuctema. - Poccus, 2001. - Pexxum goctyna: www.biblioclub.ru.
- 3arn. ¢ sKpaHa. - Pexxum goctyna:http://elibrary.nstu.ru/source?bib id=vtls000047015"

6. MpaBunna aTTecTauum oby4varoLmxcs rno y4ebHom gucumnanHe

[ns atTecTaymm obyvaroLwmxca no AUCUMNINHE UCnosb3yeTcs 6abHO-PenTUHIOBas CUcTeMa
(BPC), no3sonstoLwas BbICTaBSATb OLEHKWN MO TPaaULMOHHON LWKane n 15-ypoBHeBoi ECTS.
KpaTkas nHopmaums o bBPC npuseseHa B Tabn. 6.1.




Tabnuua 6.1

MuH. <
OueHnBaeMble BUAbI feATeNIbHOCTU 06y4YaroLmMXcs a1 MakcumasibHbIi 6an
CemecTp: 2
Iloozomosexa k 3ausmusam: 11onroToBka K 3aHATHIM 5 10
Jlabopamopnas: J1p. 5 10

KoHTponupytowme matepuansl nprsoaaTcs B “LLeBHULbIHA J1. B. HeopraHuyeckas XumMms : 3a4a4ui 1 ynpaxxHeHUs AN BbINOMHEHNS KOHTPObHbIX paborT :
yuebHO-MmeToAMYeckoe nocobue / /1. B. LLieBHMLbIHA, A. WI. AnapHes, P. E. CuHYypuHa ; HoBocu6. roc. TexH. yH-T. - HoBocnbupcek, 2011. - 105, [1] c. : Tabn. - Pexxum

poctyna:http://elibrary.nstu.ru/source?bib id=vtls000152728"

Ipaxmuuecrue 3anamus: 1p.
KoHTponmpytowme Matepuanbl NPUBOAATCS B "XUMUS : CEOPHUK UHANBMAYANbHBIX AOMALLHWX 33AaHNii A4S TEXHNYECKX HAnpaBeHWii AHEBHO hopMbl 06yueHus /
HoBocm6. roc. TexH. yH-T ; [cocT.: A. L. AnapHes 1 ap.]. - HoBocn6upck, 2012. - 41 c. : Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib _id=vtls000173277"

Konmponvusie pabomur: K.p. | 5 | 10

KoHTponmpytowme Matepuanbl NPUBOAATCS B "XUMUS : CEOPHUK UHAMBMAYANIbHBIX AOMALLHWX 33AaHNii A4S TEXHNYECKX HAnpaBeHuii AHEBHO (hopMbl 06yueHuUs /
HoBocm6. roc. TexH. yH-T ; [cocT.: A. L. AnapHes 1 ap.]. - HoBocn6upck, 2012. - 41 c. : Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib _id=vtls000173277"

PI'3: PI'3 | 6 | 12

KoHTponmpytowme Matepuanbl NPUBOAATCS B "XUMUS : CEOPHUK UHANBMAYANIbHBIX AOMALLHWX 33AaHNii A4S TEXHNYECKUX HAnpaBeHuii AHEBHO (hopMbl 06yueHus /
HoBocm6. roc. TexH. yH-T ; [cocT.: A. L. AnapHes 1 ap.]. - HoBocn6upck, 2012. - 41 c. : Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib _id=vtls000173277"

Ox3amen: IK3aMeH | 20 | 40

KoHTponupytoLme Matepuansl NPUBOAATCS B "YHMBEPCUTETCKas G1bamoTeka online [SNeKTPOHHBIN pecypc] : aneKTpoHHas 6ubanoTeuHas cuctema. - Poceus, 2001, -
Pexxum goctyna: www.biblioclub.ru. - 3arn. ¢ akpaHa. - Pexkum goctyna:http://elibrary.nstu.ru/source?bib _id=vtls000047015"

Cewmectp: 3
Iloocomosexa k 3ansmusim: 1lonroToBKa K 3aHITHSIM 6 12
Jlabopamopnas: J1p. 10 20

KoHTponupytowye MaTepuanbl NPUBOAATCA B “OpraHnyeckas XMMms : 1abopaTopHbIii NPakTUKYM Ans CTYAeHTOB BCexX (hopm 06yyeHmst / HoBOCKG. roc. TexH. yH-T ;
[cocT.: A. B. CkeopuoB 1 ap.]. - HoBocubmpek, 2010. - 67, [1] c. : un.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib _id=vtls000135227"

Hpakmuqewcue sauamus: ILp. | 9 | 18

KoHTponupytoLmne maTepuansl npuBoAaTcs B “Kosnosa A. B. OpraHuyeckas xumus. OCHOBHbIe pasfenbl [n1eKTPOHHBIV pecypc] : 31eKTPOHHBIA y4e6HO-MeToANYeCKNI
komnnekc / A. B. Ko3nosa, O. B. AHapoLLKoBa ; HoBOCKG. roc. TexH. YH-T. - HoBocubumpck, [2011]. - Pexxum goctyna:

http://elibrary.nstu.ru/source?bib_id=vtls000164460. - 3ar/. ¢ 3kpaHa."
5 10

Koumponwvneie pabomuor: K.p.

KoHTponupytowme MaTepuansl NpuBoAsTes B "Kosnosa A. B. OpraHnyeckas xumusi. OCHOBHbIE paszenbl [SNeKTPOHHbI pecypc] : 3NeKTPOHHbIN y4e6HO-MeToAMYEeCKIi
komnnekc / A. B. Ko3nosa, O. B. AHapoLLKoBa ; HoBocmb. roc. TexH. yH-T. - HoBocu6umpcek, [2011]. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000164460. - 3arn. ¢ sKkpaHa."

PI3: PI'3 10 20

KoHTponupytoLme Matepuanbl NpuBogsTcs B "Kosnosa A. B. OpraHuueckas xumusi. OCHOBHbIe pasgaenbl [N1eKTPOHHBIV pecypc] : 31eKTPOHHBIA y4e6HO-MeTOANYECKNI
komnnekc / A. B. Kosnosa, O. B. AHapioLukoBa ; HoBocu6. roc. TexH. yH-T. - HoBocmbumpcek, [2011]. - Pexum goctyna:
http://elibrary.nstu.ru/source?bib id=vtls000164460. - 3arn. ¢ 3KpaHa."

Bauem: 3auer | 10 | 20

KoHTponupytowme MaTepuansl npueoasTes B “Cksopuos A. B. Kypc nekuuii no opraHmyeckoid xummu. Y. 3 : yye6Hoe nocobue / A. B. CkBopLos ; HoBocK6. roc. TexH.
YH-T. — [U34,. 2-¢, ucnp. n gon.]. — Hosocnbmpck : M3a-8o HITY, 2009. — 90, [1] c. : un."

B Tabnuue 6.2 npecTaBeHo COOTBETCTBIE POPM KOHTPO/IS 3asiB/ISIEMbIM TPEGOBAHUAM K
pe3ynbTaTaM OCBOEHUS AUCLUMIINHBI.

Tabnmua 6.2
Kogbl ®OopMbI KOHTpONS
KOMMETEH
= PesynbTaTbl 00yyYeHUA
umn 3awmTa | KoHTp. |3awuTa 3 3
®roc P | pas. | prg | GWET [Srsamen

35. 3HaTb OCHOBHbIE MOHATHS W 3aKOHbI XUMUW, 3aKOHOMEPHOCTU
OlMK.2 |npoTekaHMs XMMUYECKMX MPOLIECCOB; CBOICTBA, Ha3Ha4YeHNe 1 obnactn | + + + + +
NPVMEHEHUS OCHOBHbIX XUMUYECKMX BELLECTB U X COEAMHEHUIA

y1. yMeTb NPVUMEHATb OCHOBHbIE 9KCMEPUMEHTA/TbHBIE U PacUeTHbIE
METO/Ibl ONpeAeneHns MaKpOCKOMUUECKUX XapaKTePUCTUK CUCTEM W
METO/bl XMMUYECKOTO 1 (IN3UKO-XMMMYECKOTO aHaIM3a PasINyHbIX
KNaccoB BeLLECTB




y5. YMeTb yCTaHaB/MBaTb B3aMMOCBSI3b (DYHAAMEHTa/IbHbIX 3aKOHOB
XUMUM C (U3NKO-XUMUYECKUMI SBIEHMAIMIA 151 O6BACHEHUS 1 + + + + +
MPOrHO3VPOBAHMA HaNpPaBNEHUs XMMUYECKIX NPeBpaLLeHui

y4. yMeTb N0Jb30BaTLCA CNPaBOYHON INTEPATYPOIA 1 OPUEHTUPOBATHLCSA
MK.3 [B neproamyecknx n3gaHusx no temaTke XMMMYeCKoro + + + + +
MaTepuanoBeeHuns

®OH/, OLIEHOYHBIX CPEACTB MO AMCLIMMIHE NPeACTaBNeH B NpunoXeHnun Ne 1 K paGoyel
nporpamme.

7. lutepatypa

OcHoBHas nuTepaTypa

1. AnapueB A. M. Xumust [DnekTpoHHBIHN pecypc|: yaeOHO-MeTomuuecknii komruieke / A. W
Anapues , A. B. Jlorunos / DnexktponHo-6ubnuoreunas cucrema HI'TY. - HoBocubupcek, 2013. -
Pexum noctyna: http://courses.edu.nstu. ru/index. php?show=155&curs=2536. - 3aru. ¢ skpaHa.

2. Koposun H. B. O6mias xumus : [yueOHHK 151 By30B [0 TEXHHYECKUM HAITPABJICHHUSIM U
cnermansaocTsM| / H. B. KoposuH. — 13-e u3n., nepepad. u gorn. — Mocksa : Akanemus, 2011. —
488, [1] c.

3. CxeopuoB A. B. Kypc nekiuii mo opranudeckoi xumun. Y. 3 : yueOnoe nocodue / A. B.
CxBopuos ; HoBocub. roc. rexH. yH-T. — [U3n. 2-e, ucnp. u nom. |. — HoBocubupcek : Usn-so HI'TY,
2009. -90, [1] ¢. : u.

4. CxeopuoB A. B. Kypc nekuii mo opranudeckoi xumun. Y. 3 : yueOnoe nocodue / A. B.
CxkBopuos ; HoBocud. roc. Texu. yH-T. - HoBocubupck, 2009. - 90, [1] c. : un.. - Pexxum goctymna:
http://www.ciu.nstu. ru/fulltext/textbooks/2009/skvorcov.pdf

5. AnapueB A. 1. Xumus. Paznen I [DnekTpoHHBIN pecypc]| : 2JIeKTPOHHBII
yuebHO-MeTonuueckuii komrieke / A. M. Anapues [u ap.]; HoBocub. roc. TexH. yH-T. -
Hosocubupck, [2011]. - Pexum moctyma:

http://courses.edu.nstu.ru/index. php?show=155&curs=750. - 3ar. ¢ sxpana.

6. Anapue A. . O6mias xumus. COOpHHK 3a1aHuii ¢ MpUMepPaMH pelleHni | yueOHoe mocodue /
A. W. Anapues, JI. 1. A¢onuna ; HoBocu®. roc. Texs. yH-T. - HoBocubupck, 2013. - 118 ¢. : Tabm..
- Pesxxum nocryma: http://elibrary.nstu.ru/source?bib_1d=vtls000181263

7. Xumus [DIeKTPOHHBIN pecypc| : 3JIEKTPOHHBIN y4eOHO-MeTOOUYEeCKUN KOMITIEKC [11s
crynenTtoB 1 kypca ®OH, MT®, ®JIA, PO®, ®MA]/ A. Y. Anapres u mp. ; HoBocub. roc. TexH.
yH-T. - HoBocubupck, [2013]. - Pesxxum nocrymna:
http://elibrary.nstu.ru/source?bib_id=vtls000177564. - 3ars. ¢ sxpana.

8. Xumust [ DIeKTpOHHEIN pecypc]| : yaeOHO-MeTOAMIeCKUM KOMIUIEKC 11 HarpaBieHuH:
140400.62 "OnexTposHepreTuka u snekTporexHuka’, 220700.62 "AsromaTuzanys
TEXHOJIOTMYECKUX mpoLecco u npousBoacts"] / A. M. Anapues, A. B. Jlorunos, P. E. Cunuypuna
; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2014. - 1 snextpon. ont. quck (CD-ROM). - Pexxum
nocryma: http://elibrary.nstu.ru/source?bib_1d=vtls000207514. - Per. ceunerensctBo Ne
0321401332.

9. AnapueB A. . Xumus [ DneKTpOHHBIN pecypc| : 3JIeKTPOHHBIN yueOHO-MeTOANIeCKU
komruieke / A. M. Anapues, A. B. Jlorunos ; HoBocu6. roc. texs. yu-1. - HoBocubupck, [2013]. -
Pesxum noctyna: http://elibrary.nstu.ru/source?bib_id=vtls000177140. - 3ara. ¢ sxpaHa.

10. Kosznosa A. B. Opranuveckas xumus. OCHOBHBIE pa3aesibl [ DIEKTPOHHBIN pecypce] :
SIEKTPOHHBIN y4eOHo-MeTomuueckuii komruieke / A. B. Kosmora, O. B. Auapromkosa ; HoBocu6.
roc. TexH. yH-T. - HoBocubupck, [2011]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000164460. - 3ars. ¢ sxpana.

VIHTepHeT-pecypchl
1. OBC HI'TY : http://elibrary.nstu.ru/




2. OBC «Hznmarenscteo Jlanby : https://e.lanbook.com/
3. OBC IPRbooks : http://www.iprbookshop.ru/
4. OBC "Znanium.com" : http://znanium.com/

5.

8. MeTonuyecKoe 1 NPorpaMMHoe obecrneyeHue

8.1 MeToauyeckoe obecreyeHme

1. [llesnuieina JI. B. Heopranndeckas Xumus : 3a1a4y U YIIPAKHEHUS JJ1s1 BBITTOJIHEHUS
KOHTPOJIBHBIX paboT : yueOHO-MeTomudeckoe mocodue / JI. B. [lleBnurisina, A. M. Anapues, P. E.
Cunuypuna ; HoBocub. roc. Texs. yH-T. - HoBocubupck, 2011. - 105, [1] c. : Tabn. - Pexxum
noctyna:http://elibrary nstu.ru/source?bib_id=vtls000152728

2. Xumus ;. COOpHUK WHOAWBHUIYAJILHBIX TOMAITHUX 33IaHUH 711 TEXHUYECKUX HarpaBIeHUN
nHeBHOH popmel 00yuenus / HoBocu6. roc. TexH. yH-T ; [coct.: A. M. Anapues u ap.]. -
Hosocubupck, 2012. - 41 c. : Tabn.. - Pexxum nocrymna:
http://elibrary.nstu.ru/source?bib_i1d=vtls000173277

3. Xumust. Co0pHUK Ta00OPAaTOPHBIX padOT | METOAMYECKOE MTOCOOHE TTO TEXHUYECKUM
HAIPABJICHUSIM U CIIEIUATBHOCTSIM BCeX (hopm oOyuenws / HoBocuO. roc. TexH. yH-T ; [cocT.: A. H.
Amnapsaes, P. E. Cunuypuna]. - HoBocubupck, 2014. - 78 ¢. : un., Tabn.. - Pexxum nocryna:
http://elibrary.nstu.ru/source?bib_1d=vtls000209514

4, Opranuueckast XuMus : 1a00paTOPHBIN MPAKTUKYM AJISI CTyASHTOB Beex ¢opM oOydeHus /
HoBocub. roc. TexH. yH-T ; [cocT.: A. B. CxkBopuos u ap.]. - HoBocubupck, 2010. - 67, [1] ¢. : un.. -
Pexxum nocryra: http://elibrary.nstu.ru/source?bib_1d=vtls000135227

5. Xumus : cOopHUK 1ab0OpaTOPHBIX PadOT | METOAUYECKOE ITOCOOHE MO TEXHUYECKUM
HAIPABJIEHUSIM U CIIEUATBHOCTSIM BceX (hopm oOyuenwst / HoBocuO. roc. TexH. yH-T ; [cocT.: A. H.
Anapues, P. E. Cunuypuna, C. H. OBunnnukoBa). - HoBocubupcek, 2011. - 81, [8] ¢. : un., Tabu.. -
Pesxxum nocryma: http://elibrary.nstu.ru/source?bib_1d=vtls000161169

8.2 CreunanmsnpoBaHHOe NporpammHoe obecreyeHme
1 Microsoft Office
2 Microsoft Windows
3 Microsoft Office

9. MaTepuanbHO-TEXHMYECKOe 06ecrneyeHme

IMpe3eHTaLUMOHHOe 060py0BaHe

Ne HanmeHoBaHue Ha3HaueHue

1 |lNpe3eHTaLMOHHOE 060pYyOBaHME [ns npoBefeHNs Nekuuii
(MynbTUMeAMa-NPoeKTop, 3KpaH, KOMMNbIOTep
4115 ynpaBaeHuns)
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1. O06o0menHasi cTPyKTypa (oH/Ia OLIEHOYHBIX CPEACTB Y4eOHOM TN CHUIITHHBI
O0oOmieHHast CTPYKTypa (OHAA ONEHOYHBIX CPEJCTB MO AUCHMIUIMHE  XWMHUsS NPHUBEICHA B

Tabmuire.
Tabnuma
Tanbl ONEHKH KOMIETEeHINH
Tloxka3zaTean
copmupoBaHHOCTH Meponpusitus
DopMmupyeMble "
KOMITETEeH M i TeMbl TeKylero IIpomexyTouHas
ICOMRMETCHELEH (3HaHusA, yMeHuUs, KOHTPOJIsI arrecranus (3K3aMeH,
HABBIKH) (KypcoBoii MpoeKT, 3a4eT)
PI'3(P) u ap.)

OIIK.2 cniocobHOCTB
BBISABIISITH
€CTECTBEHHOHAYYHY
10 CYII[HOCTh
npobiem,
BO3HUKAIOIIUX B
xoze
npodeccrnonanbHOM
JeATEeIILHOCTH,
TPUBJIEKATh AJSI UX
peuieHust
COOTBETCTBYIOLIHH
¢usuko-
MaTeMaTHYeCKUH
anmapar

35. 3HaTh OCHOBHBIC
MTOHSATHUS U 3aKOHBI
XHUMMH,
3aKOHOMEPHOCTH
MPOTEKAHUS
XAMHYECKUX
TIPOIIECCOB;
CBOMCTBA,
Ha3HA4YEeHUE U
001acTH MPUMEHEHHS
OCHOBHBIX
XUMHYECKHX BEILECTB
H UX COCIUHECHUHN

Kunernka 3mek-TpoaHBIX
MIPOIIECCOB. DIIEKTPOIIU3ED.
ITocnenoBarenbHOCTh
IIPOIIECCOB HA 3JIEKTPOJIax B
anekTponusepe. 3akoH Papazes.
XuMuYecKknue UCTOY-HUKU TOKA.
OCHOBHBIC BUIBI U
XapaKTePUCTHKH XHMHAIECKOMH
cBs13u. CBOWCT-Ba KOBAJICHTHOM
cBsa3u. KoM-niekcHsle
COCIIMHEHUS. YpaBHEHUE
Hepucra. 'anbBannye-ckui
3JeMEHT: 0003HAYCHHE,
3NIEKTPOAHBIE IPOLIECCHI.
Xumudeckas KHHeTHKa
MPOIIECCOB. 3aKOH
JIEUCTBYIOMIMX Macc.
XHUMHUUYECKOE PABHOBECUE U
MIPUHIIAIT CMEIICHUS
paBHOBecus (npuHIm Jle
[aTtense). dazoBoe u
a7cOpOIIMOHHOE PABHOBECHS.
A3oTconepKalue COeqUHEHUSL.
AxeHBI. ATKaueHbl. AJKAHBL.
CBs13b THOPUAU3AIINH U
MIPOCTPAHCTBEHHOTO CTPOCHUS
MOJIEKYJT OpTaHHYECKUX
coeIMHEeHNI AJIKaHbI U
nuknasnel. Homenknatypa O.C.
Ou3nUecKue U XUMUIECKUE
CBOMCTBa. Peaknum 3amMenieHus,
OTIICTUICHUS, KPEKHUHTA,
N30MEpHU3AINH, PEAKITHS
Bropua. Ankensl. [Ipupona
JIBOMHOM cBs3U. Peakiuun
MpUCcOeANHEHUS (IIPABUIIO
MapKOBHHKOBA), 3aMEIIICHUE,
OKHCIICHHE, 030HUPOBAHUE -
METO]l yCTaHOBJICHHUS
CTPYKTYPHI. JIUEHBI 1 aJIKUHBI.
MesomepHsIit 3G heKT
(compsKeHne TBOMHBIX CBSI3EH).
Peakuuu npucoennHenus,
JIMEHOBBIE CUHTE3BI.
AnbAeTuipl U KETOHBI,
H30MepHU3aIns, HOMEHKIATYpa.
DIEKTPOHHOE CTPOCHUE
KapOOHMIILHOM TPYIIIIEL.
[ony4yenne, puzmueckue n
XUMUYECKUE CBOMCTBA.
Anpaeruibl ¥ KeTOHBI,
KapOOHOBBIC KUCIIOTHI, CII0KHEIC
3¢upsl, xupbl. M3omepuzarms,

Otuer mo mabop.
PaONe3 4,

OrTuert 1o 1abop.
pabote Ne 1,
KonTponbhasie
pabota -1cem.

Ortuert o nabop.
PabNe4,

Ortyer mo 1abop.
PabNe2

Otuer 1o
nabopaTopHOH
pabote No5, PI'3 —
2 ceM.

OTuer 1o
nabopaTopHO
pabore Ne6

DK3aMeH, BOIPOCHI.37-
42

DK3aMeH, BOMpPOCHI. 1 -
10, 20-25, 30-36..

OK3aMeH, BOIPOCHI.
11-19

OK3aMeH, BOIPOCHI.
11-19

3ager, Borpockl 1 -15
22-21

3ader, Borpock 31 -45
52-61




HOMEHKJIaTypa. DJIEKTPOHHOE
CTpoeHue KapOOHMIILHOH 1
KapOOKCHIILHOU TPyTITL.
[Tonydenune, puzndeckue u
XUMUYECKHE CBOMCTBA.
ATbIeTHIBI, KETOHEI,
KapOOHOBBIC KUCIIOTEI. AMWHEI,
aMUHOKHUCIIOTHI M TICTITHIIBI -
HOMEHKJIaTypa, CBOICTBA,
MOJIy9YeHNE, TPUMEHEHHE.
AMUHBI, aMUHOKHCIIOTH
MENTHIBI - HOMEHKIIATYpa,
CBOWCTBA, MOTyYCHHE,
MPUMEHEHHE.
I'erepouuknuyeckue N-, O-, S-
coJiepKalie COeTUHEHUS -
CTPOCHHE MOJIEKYJI, PU3MIECKIE
1 XUMHYECKHE CBOMCTBA,
nostyueHue. [Ipumenenue.
Apensl. U3omepus.
Homenxknarypa. IIpaBuina
OpHUCHTAIK B OCH30JIbHOM
kosble. Cunressl Bropua-
Owurrura u @punens.-Kpadrea.
[IpaBuiia u ycnoBust
raJlOTeHUPOBaHUSL.
Apomarndeckue YB. CBsi3b
THOPUAN3AITIY H
MIPOCTPAHCTBEHHOT'O CTPOCHUS
MOJICKYJ OPTaHHICCKUX
coenuHeHuit Bogopoauslit
mokazarenb (pH), HHIUKATOPHI.
[IpousBeneHne pacTBOPUMOCTH.
l"anorenconepxariue
coequHenus YB. Crnuptsl.
®enonpl. Hadromsr. [Tonmos.
l"anorenconepxariue
coenuHenus YB. CriocoObt
noxyuenusi. OcobeHHOCTH
¢dropunos. Peakunu mexay Me-
n Hal nmpou3BoaHBIMHU.
Peaxtussl I'punbspa.
lNanorenconepxariue
coequHeHus YB. CrocoOsl
nosy4deHus. CupTsl, pEeHOIHI,
oJHOJEL.. M30Mepsl,
HOMEHKJIATypa, MOTydeHHe,
¢u3ngecKre U XUMUIEeCKHe
cBoiicTBa. B3aumHoe BiusiHuE
aTOMOB B MOJICKYJIaX ()CHOIIOB.
lanpBaHWYIECKHE IEMEHTHI.
Pacuer 3mekTpoTHBIX
MOTCHIIMAJIOB U HATIPSDKCHHS
ralbBAHMYECKOTO DJICMCHTA.
I'erepouuknnyeckue N-, O-, S-
coJiepIKaIie COCTUHCHUS -
CTPOCHHE MOJIEKYJI, PU3NUECKUE
1 XUMHYECKHE CBOMCTBA,
nostyueHue. IIpumenenue.
Kap6oHOBBIE KHCTOTHI.
OIHOOCHOBHBIE, MIPe/IeIbHEIE.
DIEeKTPOHHOE CTPOCHUE
KapOOKCHIIFHON TPYIIIIHL.
Om3nuecKue 1 XUMHUIECKHE
CBOMCTBA KUCIIOT.
Henpenenpubie q10BBIE U
apoMaTHdeckne KapOOHOBBIE
KHCJIOTHI, HOMEKJIATypa,

Ortuer no
nmabopaTopHOit
pabote Ne7

3auer, Bompocsl 11 25




“30Mepu3aIys, crieupuka
XUMHYECKUX CBOUCTB. OKCH- U
OKCOKUCIOTHL. [Tonyuenue u
cBoiictBa. KBaHTOBO-
MeXaHH4YecKas MOJIeIb aToMa
yraepona. KeanToBbIe 4rcna,
aTOMHBIE OpOUTAIIH,
pacrpeneeHue AIeKTPOHOB B
aTOME 110 aTOMHBIM OpOHTAIISIM.
KBaHTOBO-MexaHWYECKas
MoJieNb aToMa yriepoaa. CBa3b
THOpUIU3AINA U
MIPOCTPAHCTBEHHOT'O CTPOECHHUSI
MOJIEKYJI OpraHu4eCKUX
coelMHEeHU. AJTKaHBbI.
Kunernka XxumMmuieckux pe-
akumit  Kimaccndukarms
KHCIIOPOICOAEPIKAIITUX
OpPraHUYeCcKUX COEAUHEHUH.
Cruptsl, heHond, IoTHOIIBL.
OnHOAaTOMHBIE CITUPTHI.
W30Mepsl, HOMEHKIIATYpa,
MoJTydeHre, Pu3udecKue u
XUMUYECKUE CBOWCTBA.
B3anMHoe BIMsHUE aTOMOB B
MOJIEKyJIaxX (PEHOIIOB.
[Tonyuyenne n xumudeckue
CBOHCTBa ()EHOJIOB.
MHoroatoMHbi€ CIIUPTHI.
Crierprika moIMoI0B.
HeycroitunBble MHOTOAaTOMHBIE
crpThl. [IpocTeie 3¢uper.
[Mony4yenne Gu3. 1 XUMHIECKUE
cBoiicTBa. Komnonanas xumust
Konnounnsle pacTBOpPHI.
MexxMonexysipHoe
B3aumojeiicteue. CTpykTypa u
cBoiicTBa. Bzaumoneiicteue
MEX/1y YaCTUIIAMH BEILECTB B
Pa3IMIHBIX COCTOSHUSIX.
MexaHu3M HYKJICO(PHIHLHOTO
3amenieHus. MexaHnusm
ANEKTPOPUITBHOTO 3aMEIICHMS.
HenpenensHbie 11oBbIE U
apoMaTHdeckue KapOOHOBBIE
KHCJIOTHI, HOMEKIIATypa,
HU30MepHU3aInsd, CrenupuKa
XUMHUYECKUX cBOUCTB. OKCU- U
OKCOKHCIOTHI. [lomyuenne u
cBoiictBa. OOMeHHBIE
nporieccel. PactBophl. O6mme
cBolicTBa pactBopoB. CriocoObI
BBIPAKCHUS KOHIICHTPAIUH
pacTBopoB. BonHbie pacTBOpHI
ANIeKTpon-ToB. O0IHe
3aKOHOMEPHOCTH XUMHYECKUX
nporeccoB. OCHOBHBIE BUBI U
XapaKTEPUCTUKU XUMUYECKOU
cBsi3u. MeXMOoeKyIsipHOe
B3auMozeiicteue. THuIbl
XUMUYECKUX PEaKIUil.
MexaHu3Mbl OPraHUYECKUX
peakmuii. CBSI3b CTPYKTYPH U
CBOWCTB OPTraHUYECKUX
coequHeHui. [Ipeamer xumun u
ee CBsI3b C APYTUMH HayKaMHu.
3HaUCHHE XUMHUH B
(hOpMHUPOBAHUY MUPOBO33PEHUS,

Otuer 1o
nabopaTopHOit
pabote No3

Ox3ameH, Bomp 23-26
3auet, Bonpocs! 24 29




B M3yUE€HHUH MPUPOJIBI U
pa3BUTHHU TEX-HUKHU.
IIpumeneHnue 3HaHUM 1O
OpPraHUYecKol XUMHUHU B
creruanbHoCcTH. [Ipenmer
OpraHNYeCcKON XUMHHU.
3HaueHUe OPraHUYECKON XUMUHI
B (hOpMUPOBAHUHU
MHUPOBO33PEHUS, B U3yUECHUU
MIPUPOJIBI U PA3BUTUU TEXHUKH.
IIpupona TpoiHoii CcBsI3M.
Anernnenuansl. CHHTE3BI
®aBopcKoro. ApeHsl.
Uzomepus. Homenkiarypa.
IIpupoausie BMC.
Monocaxapuasl. JJucaxapuabl.
[Tonucaxapunel. [lentuast,
6enku. CtpoeHue,
HOMEHKJIaTypa, CBOICTBa,
MOJIy4eHUe, IPUMEHEHUSI.
ITpuponusie BMC.
Mounocaxapuasl. JJucaxapunsl.
[onucaxapuapl. [loaunentuasl.
Benkxu. Crpoenue,
HOMEHKJIATypa, CBOMCTBA,
[I0JIy4Y€HHUE, IPUMEHEHUSI.
[IpocTeie u ciioXHBIE YPHUPHI.
M3omepusanius, HOMEHKIIATYpa,
noiy4eHue, ceoiictea. JKupsl.
PaBHoBecue B pacTBOpax
CITa0BIX AIEKTPOIHUTOB U
TUIPOJIU3YIOUINXCS COJEH.
PactBOpBI 251€KTPOIUTOB.
CHHTETHYECKHE TTOJTUMEPHI.
Xumuueckue u GU3NKO-
MEXaHHYECKHE CBOHCTBA
nonuMepoB. [TonumepHsbie
MaTepuainsl. CnocoOs!
BBIPKEHUS] KOHIICHTPALUS
pactBopoB. CTaOUIBLHOCTH
KOJUTOUTHBIX CHCTEMM.
CTeXuoMeTpHUIECKHE PacueThl.
OKHCIUTENBHO-
BOCCTaHOBHUTEIIHLHBIC CBOMCTBA
3JIEMEHTOB U OKHUCIUTEIBHO-
BOCCTaHOBUTEJbHBIE PEAKLIUH.
Teopus bytneposa. Cs3b
THOPHIM3AIAA U
[IPOCTPAHCTBEHHOT O
CTPOEHUEHUS MOJIEKYJT
OpPraHUYeCKNX COCAUHEHUH.
OCHOBHEBIE BHIBI H
XapaKTePUCTUKU XUMUYECKOM
cBs3u. CBOMCTBA KOBAJICHTHOM
CBSI3U. MeXMOJIEKYISIpHOE
B3auMoOAeHCTBHE. THUIIBI
XUMUYECKUX PeaKIHil.
MexaHu3Mbl OPraHUYECKUX
peakrmii. CBsI3b CTPYKTYPHI U
CBOMCTB OPTaHUYECKUX
COEJIMHEHUHN. DJIEMEHTHBIN
aHanu3. GakTopsl, BIUAOLINE
Ha CKOpPOCTH IIpoliecca.
Xumudeckas u
3JIEKTPOXUMHYECKAsE KOPPO3US
METaJUIOB U 3aIllnTa OT
KOppo3uu. XUMHUYECKast
KWHETHKA. XHAMHOYEeCKas




TEPMOJMHAMUKA. XUMHUECKHE
nporieccrl. Buasl mpoiieccos,
apaMeTphI IPOIIECCOB.
XUMHYECKUE CUCTEMBI, BUABI
CHCTEM, NTapaMeTPhl CHCTEM.
KBaHTOBO-MeXxaHMUYECKas
MoJenb aToma. KBaHTOBBIE
4HCIIa, AaTOMHBIE OpOHUTAIH,
pacIpesieneHne 3JIeKTPOHOB B
aToM€ 0 aTOMHBIM OpOUTAIISIM.
ITeproan-ueckas 3aBUCUMOCTb
CBOMCTB JIEMEHTOB OT
JIEKTPOHHOT'O CTPOEHHSI aATOMA.
XuUMHUYECKOE PABHOBECHE.
Onextponus. Kopposus
METAJUIOB. DIEKTPOIUTHYECKAS
nuccounuanus Boabsl. PaBHoBecus
B PacTBOpax 3EKTPOJIUTOB:
JIUCCOLMALIUS KUCIIOT COJIeH
OCHOBAHUUII, TUAPOIIH3.
KoHcTaHTHI paBHOBECHS.
DNEeKTPOXUMHUYECKHE MPO-
LECCHl. DIEKTPOXUMUYECKHUE
npoueccsl. MexaHuszm
BO3HHKHOBEHHS 3JIEKTPOITHOTO
MOTEHIMala ¥ €ro H3MEPEHHE.
OJIeMEHTHBIHN aHAIH3
OpPTraHUYECKUX BEIECTB.
Ionmy4yenue u cBoiicTBa
YIJIEBOJIOPO/IOB.
DHepreTHdeckue dPPEKTH U
TEPMOXHMHUYECKHE PacUETHI.
3akoH ['ecca. DHTpomnus,
sHeprus ['ub6ca u
HampaBJIEHHOCTh Npolecca

Otuer 1o
nmabopaTopHOit
pabore Ne2

OK3aMeH, BOIIPOCH 27-
42, 10-14

OIIK.2

yl. ymeTb mpuUMeHSThH
OCHOBHEBIE
SKCHEPUMEHTANbHBIE
U pacyeTHBIE METO/bI
OIpeIeNeHUs
MaKpOCKOMHYECKHUX
XapaKTePUCTHK
CHCTEM B METOMBI
XHUMHYECKOTO U
¢busuko-
XUMHYECKOTO
aHaNM3a pa3INnIHbIX
KJIaCCOB BEIIECTB

A3zoTconepKalue CoeJUHEHHMSI.
AxeHpl. AnkagueHbl. AJIKAHEL.
CBsi3b THOPHIU3AIIH U
MIPOCTPAHCTBEHHOT'O CTPOECHHUSI
MOJIEKYJI OpraHU4eCKUX
COEIUHEHNN ANIbACTHIBI U
KETOHBI, KapOOHOBBIE KUCIIOTHI,
CIIO>KHBIC D(HPHI, )KUPBHIL.
N3omepusarus, HOMEHKIATypa.
DJEeKTPOHHOE CTPOCHUE
KapOOHUJIBHOU U
KapOOKCHIIFHOM TPYIIIL.
[ony4yenne, puzmueckue u
XHMUYECKHE CBOMCTBA.
Anbaeruasl, KETOHBI,
KapOOHOBBIC KHCIIOTEI. AMUHBI,
AMUHOKHCIIOTHI M TIENTHIBI -
HOMEHKJIaTypa, CBOMCTBA,
MoJIy4eHUe, IPUMEHEHUE.
I'erepouuxnnyeckue N-, O-, S-
coJiepIKaIie COCTUHCHUS -
CTPOCHHUE MOJICKYII, PU3NICCKUE
A XUMHYECKHE CBOMCTBA,
nostydeHue. IIpumenenue.
Apomatuyeckue YB. CBs3p
rUOpUAN3AIIY U
MIPOCTPAHCTBEHHOTO CTPOCHHUSI
MOJIEKYJI OpraHU4eCKUX
COEIMHEHU
lanorenconepxariue
coenuHenust YB. CrupThl.
®enomnel. Hadromer. [Tommomnsr.
l"anorenconepxariue

Otuer 1o
nabopaTopHOM
pabote Ne 8

PI'3 -2 cem.

3auet Bompocsl. 15-40,
33-48..

3auet BompockL.25-39,
46-58..




coequuenns YB. Crioco0Os!
nosryaeHust. CriupTel, GEHOIBI,
110J1n0JIbl.. 30Mepsl,
HOMEHKJIATypa, oJyueHue,
(du3nYecCKre U XUMUIECKUE
cBoMcTBa. B3amMHoe BIusgHue
aTOMOB B MOJICKYyJIaX ()CHOJIOB.
lanpBaHUYECKHE DIIEMEHTEI.
Pacuer amexTpoIHBIX
MOTEHIINAJIOB U HATIPSDKEHHS
raJbBaHUYECKOI0 DJIEMEHTA.
KBanToBo-MexaHunueckas
Mozenb atoMa yriepoja. CBs3b
rHOpUIU3AINA U
MIPOCTPAHCTBEHHOT'O CTPOCHHUS
MOJIEKYJI OpraHU4eCKUX
COEIMHEHUN. AJIKAHBI.
KuneTrnka XuMU4eCKHUX pe-
akinmii  KommonaHas XuMust
OO61u1He 3aKOHOMEPHOCTH
XUMHUUYECKHX TMPOIECCOB.
OCHOBHEBIE BHBI H
XapaKTePUCTHKH XHMHUYIECKOMH
CBSA3U. MeXMOJIEKYISIpHOE
B3anMoAercTBHE. THUIIBI
XUMHUYECKUX PEaKIIHil.
MexaHu3MBbl OpTraHHYECKUX
peakuuii. CBsI3b CTPYKTYPHI U
CBOMCTB OpraHUYECKUX
coenunenuit. [Ipupogusie BMC.
Monocaxapuasl. Jucaxapuasl.
[onucaxapuasl. [lentuasl,
oemku. CtpoeHue,
HOMEHKJIaTypa, CBOMCTBa,
MOJIy4eHUe, TPUMEHEHUSI.
PaBHOBecue B pacTBOpax
CJTa0BIX AEKTPOIIUTOB U
TUIPOJU3YIOUINXCS COJEH.
PactBOpBI 25IEKTPOITUTOB.
CHHTETHYIECKHE TTOTMMEPBI.
Xumudeckue u pu3uko-
MEXaHHYECKHE CBOMCTBA
nosiumepos. IlonumepHsie
MaTepuaisl. CrocoOs!
BBIPKEHUS KOHIICHTPAIHS
pactBopoB. CTEXHOMETPHUYCCKHUE
pacueTsl. OKHCITHTENEHO-
BOCCTAaHOBHUTEILHEBIE CBOIICTBA
2JIEMEHTOB M OKHCIUTEIBHO-
BOCCTAHOBUTEIIFHBIE PEaKITHH.
XuMudeckass KHHETHKA.
XuMuyeckas TepMOJAMHAMHUKA.
XuMHUYECKOE PAaBHOBECHE.
Onextponus. Kopposus
METaJJIOB. DJIEKTPOXUMUUECKUE
MpO-LeCChl. DJIEMEHTHBIN
aHaJIN3 OPTaHUYECKUX BEIIECTB.
[Tonyuyenue u cBoiicTBa
YTIIEBOIOPOIOB.

KontponbHbie
pabora — 2 ceMm.

3adet Bompockl. 10-23,
51-64.

OIIK.2

y5. yMeThb
yCTaHaBJIMBATh
B3aMMOCBSI3b
(hyHIAMEHTAIBHBIX
3aKOHOB XMIMUH C
(uzuko-
XUMHWYECKUMU
SIBICHUSIMU JIJIS
O0OBSCHEHUS U

A3zoTconepkaiue CoeJuHEHHUSI.
AxeHbl. AnKaJieHbl. AJKUHBI.
CBs13b THOpHUIM3ALIIN U
MIPOCTPAHCTBEHHOT'O CTPOCHHUSI
MOJIEKYJT OpTaHHYECKIX
coeMHeHn AJIbAETUIbI U
KETOHBI, KapOOHOBBIE KHUCIIOTEI,
CIIO>KHBIE Y(QHPHI, )KUPEIL.
W3omMepu3anus, HOMEHKIATypa.

Oruer 1o
n1ab0paTopHOi
pabore Ne 8

3auert, Bonpockl.27-41,
43-64.




TIPOTHO3UPOBAHUS
HaIlpaBJICHUS
XUMHUYECKUX
MpeBpanieHui

DIIEKTPOHHOE CTPOCHNE
KapOOHWIBHOU U
KapOOKCHIILHOU TPyTITL.
[Tonydenune, puzndeckue u
XUMUYECKHE CBOMCTBA.
ATbIeTHIBI, KETOHEI,
KapOOHOBBIC KUCIIOTEI. AMWHEI,
aMUHOKHUCIIOTHI M TICTITHIIBI -
HOMEHKJIaTypa, CBOICTBA,
MOJIy9YeHNE, TPUMEHEHHE.
I'erepormmkmuaeckne N-, O-, S-
coJieprKaIue COCTUHCHUS -

CTPOCHUEC MOJICKYJI, (1)I/I3I/IquKI/Ie

Y XUMHUYECKUE CBOMCTBA,
nonyuenue. [Ipumenenue.
Apomatnueckue YB. CBs3p
THOpUAN3AITIY H
MIPOCTPAHCTBEHHOTO CTPOCHHSI
MOJIEKYJ OPTaHUYECKUX
COEIMHEHU M
l"anorenconepxariue
coequHenus YB. Crnuptsl.
®enonbr. Hadronsr. [Tommomnsr.
lanorenconepxaiue
coequuenns YB. Crioco0Os!
nonyderns. CuupTsl, PEHOIBL,
ouosl.. I3omepsl,
HOMEHKJIATypa, OTydeHHe,
(u3NYecKre U XUMUICCKHE
cBolicTBa. B3aumHOe BiMsiHUE
aTOMOB B MOJICKYJIaX ()CHOJIOB.
lanpBaHWYECKHE IIEMEHTEI.
Pacuer anmexTpoHBIX
MOTEHIIMAJIOB U HATIPSDKEHUS
raJIbBAHUYECKOTO DIIEMEHTA.
KBanToBo-mexannueckas
Mojens aToMa yriepona. CBs3b
THOpUIU3AINY U
MIPOCTPAHCTBEHHOT'O CTPOECHHUS
MOJIEKYJT OpTaHHYECKIX
COEOUHEHNN. AJIKAHEI.
KuneTrnka XuMU4eCKHUX pe-
akiuit  Komnmouanast xumust
O061u1e 3aKOHOMEPHOCTH
XUMHUUYECKHX TPOIECCOB.
OCHOBHBIC BUIBI U
XapaKTePUCTHKH XHMHAIECKOMH
CBSI3U. MeXMOeKyIIpHOe
B3anMoiecTBHE. THUIIBI
XUMUYECKUX PEAKIIUM.
MexaHI3MBI OpraHAYECKIX
peaxiuii. CBsI3b CTPYKTYpBI U
CBOMCTB OpTaHUYECKUX

coequnenuil. [lpupoansie BMC.

Monocaxapuabl. Jucaxapuabl.
[onucaxapuasl. Ilentuasl,
6enku. CtpoeHue,
HOMEHKJIaTypa, CBOICTBa,
TMOJYYCHUC, TPUMCHCHMUS.
PaBHOBecue B pacTBOpax
c1a0bIX JJIEKTPOJIMTOB U
TUAPOJIU3YIOLIUXCS COJIEH.
PactBOpBI 351€KTPOIUTOB.
CuHTEeTHYECKHE TIOTUMEPEI.
Xumudeckue u Gpu3uko-
MEXaHUYECKHE CBOICTBA
nosiumepos. ITonnmepHsie
MaTepuaisl. CocoOs!

PI'3 -2 cem.

b

KontponbHsbie
pabora — 2 cem.

3auet BompockL.27-37

3adet BOmpoCH.25-33,
63-68




BBIPAYKEHUS KOHLICHTpaLUs
pacTtBopoB. CTEeXHOMETPHYCCKHUE
pacueTbl. OKHCITUTENHHO-
BOCCTaHOBUTEIIbHbIE CBOMCTBA
3JIEMEHTOB M OKUCIUTEIHHO-
BOCCTaHOBUTEJbHBIE PEAKIIUH.
XuMHuyecKasi KHHETUKA.
XuMuyeckas TepMOAMHAMHUKA.
XHUMHUYECKOE PAaBHOBECHE.
Onexktponus. Kopposus
METaJUIOB. DIEKTPOXUMHUICCKUE
MPO-1IeCChl. DJIEMEHTHBIN
aHaJIM3 OPTaHUYECKUX BEIECTB.
[Tonyuenue u cBoiicTBa

YTI€BOJOPOIOB.

[K.3/HA y5. yMeTb MexMmonexkyaspHoe KonTtponbHas OK3aMeH, BOIPOCHL.2-
TOTOBHOCTB II0JIB30BATHCS B3aumoyeiicteue. CTpykrypa u |pabora — 1 cem 15,45-60.
aHAIU3UPOBATh U CIPaBOYHOU cBoiicTBa. B3anMonelicTeue

CHUCTEMATH3UPOBAThL |JUTEPATYPOU U MEK/y YaCTHIIAMH BEICCTB B
pe3yabTaThI OPHUCHTUPOBATHCSA B |Pa3UUHBIX COCTOSHHSX.
HCCIIeTOBAHUH, MIEPUOTUUCCKUX XHUMHYECKHAE CUCTEMBI, BHIbI
MPEJICTABIISTh U3JAHUSIX 110 CHUCTEM, MMapaMEeTPhl CUCTEM.
MaTepHasbl B BUIE  |TEMaTHKE KBaHTOBO-MeXaHHYECKAs
HAayYHBIX OTYETOB, |XUMHYECKOTO MoJieib aToMa. KBaHTOBEIC
myOnuKanuii, MAaTepHAIOBEICHUS  |4YHCiIa, AaTOMHBIE OpOUTAIH,
Mpe3eHTAINnH pacnpeseeHre JIEKTPOHOB B

aTOME TI0 aTOMHBIM OpOHTAIIAM.
[Tepuoan-ueckast 3aBUCUMOCTh
CBOWCTB 3JIEMEHTOB OT
ANEKTPOHHOTO CTPOCHHS ATOMA.

ONeMEHTHBIN aHAIN3 Ortuer no OK3aMeH, BOIPOCHL.45-
OpraHUYECKHUX BEIIECTB. nmabopaTopHOit 60.
[Honyuenue u cBoiicTBa pabote Ne 5

YTJIEBOAOPOIAOB.

2. Meroauka oueHKH 3TanoB GopMUPOBAHNUS KOMIIETEHUMH B paMKax JUCUMILIMHbI.

[TpomexyTouHas aTTecTanus MO JAUCUHMIJIMHE TPOBOIUTCS B 2 ceMecTpe - B ¢opMe dK3aMeHa, B 3
cemectpe - B (Gopme auddepeHIUPOBAHHOTO 3ayeTa, KOTOPHIA HANpaBJICH Ha  OIEHKY
chopmupoBannocT kommnereniuit OIIK.2, ITK.3/HU.

DK3aMeH U 3a4eT U MPOBOJATCS B MUCbMEHHOM (hopme 1o Ouseram. DK3aMeH CUUTAETCS CAaHHBIM, €CIU
cymMMma OaijoB Mo BceM 3aJaHusM Ounera ocraBisieT He MeHee 20 OamnoB (M3 40 BO3MOXKHBIX). 3adeT
CUMTAETCsI CIAaHHBIM, €CJIM CyMMa 0aJuIoB MO BCEM 33/1aHusIM OwmiieTa octapisieT He MeHee 10 OamioB (u3 20
BO3MOJKHBIX ).

Kpome Toro, chopMupoBaHHOCTh KOMIETEHIUI MTPOBEPSETCS MPH MPOBEACHUN MEPOIPHITUN TEKYILEro
KOHTPOJIS, yKa3aHHbIX B TaOnuue pasznena 1.

B 2 cemecTpe 00s3aTenbHBIM ATANlOM TEKYIIEH aTTECTAallMU SBISIOTCS pacdyeTHO-rpaduueckoe 3aaHue
(pabota) (PI'3(P)), xonTponbHas pabora. TpeboBanus k BeimoaHeHUto PI3(P), koHTposbHOI paboTHI,
COCTaB M IMpaBuiia OLeHKH chopmynupoBansl B nacropte PI'3(P), konTponsHoit pabotsl. [Taciopra PI'3 n
KOHTPOJILHOH pabOTHI MPUBOIATCS HUXKE.

B o0wieii onenke mo AuCHUIUIMHE Oajiibl 32 KOHTPOJIBHOM paboThI SBIAIOTCSA YacThIO OOLIEH OLCHKH U
YUUTBHIBAIOTCS B COOTBETCTBUHU C MpaBUIaMH OaJUIbHO-PEUTUHTIOBOM CUCTEMBI, IPUBEIEHHBIMU B paboueit
porpamme AUCLUIUINHBL.

B 3 cemecTpe 00s3aTenbHBIM ATAIIOM TEKYIIEH aTTECTAllMU SBISIOTCS pacdeTHO-rpaduuecKkoe 3aaHue
(pabota) (PI'3(P)), xonTponbHas pabora. TpeboBanus k BeimoaHeHUt0 PI3(P), kKoHTposbHON paboTHI,
COCTaB M IMpaBuiia OleHKH chopmynupoBansl B mactiopte PI'3(P), konTponbsHoii pabots. Ilaciopra PI'3
KOHTPOJIbHOM pabOThl MPUBOJAATCS HUXKE.

B o0mieit onenke no pucrtuminHae 6amisl 3a PI'3(P) sBnsitoTcs 4acThio 0OOIIel OIEHKU U YYUTHIBAIOTCS B
COOTBETCTBUHU C TPAaBWIAMH Oa/UTBHO-PEUTHHTOBOM CHCTEMBI, TPHUBEJICHHBIMH B paboueil mporpamme



JUCHUITIIUHBI.

B o0mieli oreHke 1Mo AMCHUILIIMHE OaUTbl 32 KOHTPOJIBHOU PabOTHI SIBISIFOTCSI YaCThIO OOINEH OICHKU U
YVUUTBHIBAIOTCS B COOTBETCTBHH C MPaBUIAMH O0aUTbHO-PEHTUHTOBOM CHCTEMBI, IIPUBEICHHBIMU B paboueit
nporpaMmme JUCHHUTIINHBL.

OO61ue nmpaBuIa BHICTABICHHS OLIEHKH 10 JUCLUILIMHE ONpeAeNsatoTcs 0alibHO-pEHTHHTOBOM CHCTEMOI,
NIPUBEJICHHOM B paboueil mporpaMme JUCIUTUIMHBL

OO01mias oreHKa MO JTUCIMILTAHE 332 2 CEMECTpP CKJIAJIbIBACTCs U3 OICHKH 3a dKk3aMeH (MUHUMYM 20 O6asuios,
MakcuMyM 40 OaIOB) M CYMMBI TEKYIIIUX OLEHOK 32 CEMECTp IO 0aJUTbHO-PEHTUHTOBOM cucTeMe (MHHUMYM
30 6amwtoB, MmakcumyMm 60 6asIoB).

OO0mas oreHKa Mo AWCHIUIUIMHE 32 3 CEMECTp CKJIAJIbIBACTCS W3 OLEHKHU 3a 3a4derT (MuHMMyM 10 Oasmios,
MakcuMyM 20 6aIoB) ¥ CyMMBI TEKYILUX OLIEHOK 33 CEMECTp MO OaTbHO-PEUTHHIOBOM cucTeMe (MUHUMYM
40 GayioB, MakcuMyM 80 OasLIoB).

CooTBeTcTBHE OANIOB C TPAAUIIMOHHO o1eHKoM 1 orieHkoit ECTS mpencraBieHo B TaOIUIIEe HIKE.

93- 90- 87- 83- 80- 77- 73- 70- 67- 63- 60- 50- 25-
98-100 97 92 89 86 82 79 76 72 69 66 62 59 49 0-24
A+ A A- B+ B B- C+ C C- D+ D D- E FX F
OTJIMYHO XOpOLIo YAOBJIETBOPUTEIBHO HCYJIOBJICTBO-PUTENLHO

Ha ocHOBaHWM TpHBENEHHBIX Aaliee KPUTEPUEB MOXKHO ClIeNaTh OOMMN BHIBOJ O cHOPMHPOBAHHOCTHU
komrerennuii OI1K.2, T1IK.3/HU, 3a koTopbie OTBEYACT NUCIMUIUINHA, HA PA3HBIX YPOBHSIX.

O0mas xapakTepucTUKa YPOBHEH 0CBOEHHSI KOMIIeTEeHI M.

Hu:xe moporoBoro. YpoBeHb BBINOJHEHUS pabOT HE OTBEYAeT OOJBIIMHCTBY OCHOBHBIX TpPeOOBaHHUH,
TEOPETHUYECKOE COJIEPKAHNE Kypca OCBOEHO YaCTUYHO, TPOOENbl MOTYT HOCUTh CYILIECTBEHHBIH XapakTep,
HEOoOXOMMBbIe MMPAKTUYECKHUE HAaBBIKU PAOOTHI C OCBOEHHBIM MaTepHaIoM C(pOPMUPOBAHBI HE JOCTATOYHO,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX IPOrpaMMoON OO0y4eHHus y4eOHBIX 3a/JaHUil HE BBINOJHEHBl WU
BBINOJIHEHBI C CYLIECTBEHHBIMU OLIMOKaMHU.

IloporoBblii. YpoBeHb BBINOJHEHUS PAabdOT OTBeYaeT OOJBIIMHCTBY OCHOBHBIX TpeOOBaHUA,
TEOPETUYECKOE COJePIKaHNe Kypca OCBOCHO YaCTUYHO, HO NMPOOEIBI HE HOCST CYIIECTBEHHOTO XapaKTepa,
HE0OXOIMMbIE TPAKTUYECKHE HABBIKM PAOOTHI C OCBOCHHBIM MAaTE€pHa oM B OCHOBHOM C(OPMHPOBAHBI,
OOJIBIIMHCTBO TMPEITYCMOTPEHHBIX MPOTPaMMOil 00ydeHHsI y4eOHBIX 3aJaHUi BBITIOJHEHO, HEKOTOPHIC
BUJIBI 33/IaHUH BBITIOJTHEHBI C OIIMOKAMH.

Ba3zoBblii. YpoBeHb BBINOJHEHHS] pabOT OTBEYAET BCEM OCHOBHBIM TpEOOBaHUSAM, TEOPETHUYECKOE
coJiep)KaHue Kypca OCBOCHO IMOJHOCTBIO, 0e3 MpoOenoB, HEKOTOPHIE MPAKTHYECKUE HABBIKA PalbOTHI C
OCBOECHHBIM MaTepHaioM C(OPMHUPOBAHBI HEIOCTATOYHO, BCE MPEAYCMOTPEHHbIE MPOrpaMMOil 00ydeHuUs
yueOHbIE€ 3aJaHUs BBIIIOJIHEHBI, KAYECTBO BBINOJIHEHHUS] HU OJHOTO M3 HUX HE OLIEHEHO MUHUMAaJIbHBIM
qKCIOM OalIoB, HEKOTOPBIEC U3 BHIMOJHEHHBIX 3aJJaHU{, BO3MOXKHO, COJIEPKAT OLTHOKH.

IIponBuHYTBIN. YPOBEHb BBIIOJHEHUSI pabOT OTBEYAET BCeM TPEOOBAHUAM, TEOPETHUECKOE COJIEpKAHUE
Kypca OCBOEHO IMOJHOCTBIO, O€3 MpoOesoB, He0OX0AUMbIEe MPAKTUYECKUE HAaBBIKM PabOThl C OCBOEHHBIM
MaTepuajoM Cc(hHOpPMHUpPOBaHbI, BCE MPEAYCMOTPEHHbIE MPOrpaMMOi 0O0ydeHus y4ueOHble 3alaHus
BBINOJIHEHBI, KAUECTBO MX BBIIMOJIHEHHSI OLICHEHO YHUCIIOM OaiiioB, OJU3KUM K MaKCUMAaJIbHOMY.



denepanbHOE rocy JapCTBEHHOE OFOPKETHOE 00Pa30BaTENIbHOE YUPEKICHUE
BBICIIIEr0 0OPa30BaHuUs
«HoBocubupckuii rocy1apcTBEHHBIN TEXHUYECKUI YHUBEPCUTET)»

Kadenpa xumMun 1 XMuMUYECKON TEXHOJIOTUU

ITacnopT 3x3aMeHa

10 AUCIHUIUIMHE «XUMUS», 2 CEMECTP

1. Meroauka OLeHKH

DK3aMeH TpPOBOJAUTCA B NHCbMEHHOW (opme, 1o Owieram. buner dopmupyercs mo
CIIeTyIOIEMY MIPaBHITY: NEPBBI BOIIPOC BHIOMpPAETCS U3 IMana3oHa BonpocoB 1-21, BTopoii Bompoc -
U3 JMana3soHa BoOIpocoB 22 — 42, Tpetuid Bompoc (3a7ada) — U3 auanaszoHa 43 — 53, ueTBepThIid
BOIIPOC (3a7aya) — U3 auanaszoHa 53 — 63, (CIMcoK BOIIPOCOB NpHBEAEH HIKe). B xoxe sk3aMeHa
IperoiaBaTesb BIPaBe 3a/1aBaTh CTYIEHTY JOMOJHUTEIbHBIE BOIPOCHI U3 001I1ero nepeyss (1. 4).

DopMa sK3aMEHAIMOHHOTO OnIteTa

HOBOCHBHUPCKUI TOCYJAPCTBEHHBIM TEXHUYECKWI YHUBEPCUTET
@axynprer DJIA

Buaer Ne
K 3K3aMeHy 110 JUCIIUITJIINHEC «XI/IMI/ISI))

1. 3akon T'ecca. DHrampnusi o0Opa3oBaHHMS XWMHUYECKHX COCIMHEHWH. Pacuer sHTambnuu
XUMHUYECKON peakIuy Mo 3HAUYEHUSIM SHTAJIBIUI 00pa30BaHuUs BEIIECTB.

2. CymHocTs 3i1ekTpoau3a. [Ipoieccsl, mpoucxoasinne Ha KaToJle U aHOJIE B JIEKTPOJIU3EPE.

3. Ckosibko TpaMMoB SO2 MOJY4HJIOCH MPH B3aUMOAEHCTBUU 13 rpaMMOB MEU C KUCIOTOU
Cu+2 H2SO4 =CuSO4 + SO2 +2 H20?

4. Nmeercs pactBOop cunbHOro snektponuta Ba(OH)2 ¢ konnentpammeit 0,005 wmomw/m.
Brrunciure pH pactBopa

YTBepxknaro: 3aB. kadenpoii mpod. Yeapo H.D.

(moamucs)
(mata)

2. Kpurepum onieHKH

e OrTBeT Ha HK3aMCHAIMOHHBIA OHMJIET CUMTACTCS HEYAOBJIETBOPUTEIbLHBIM, €CIH CTYJICHT
IIpU OTBETE Ha BOMIPOCHI HE JIAET OMpeIeTICHUI OCHOBHBIX MTOHATHH, HE CIIOCOOEH MOKAa3aTh
NPUYUHHO-CJICICTBEHHBIC CBSI3W SIBIICHUH, JOMYCKAaeT MNPUHIUIHAIBGHBIC OIINOKH,
OLIeHKa cocTrasiisieT MeHee 20 OauoB.

e OtBeT Ha PK3aMEHAITMOHHBINA OWJIET 3aCUUTHIBAECTCS HA MOPOrOBOM YPOBHE, €CITU CTY/IECHT
Ipy OTBETE HA BOMPOCHI JIAET OMPEICIICHHE OCHOBHBIX MOHSTHM, MOXET IO0Ka3aTh
MPUYMHHO-CIICACTBEHHBIC CBSI3W  SIBJICHUM, TP aHalu3e MpoOJieM JIOMyCKaeT
HENPUHIIUITUATBHBIE OIMMOKH, OIeHKa cocTaBisieT 20-26 6amioB.



e OrTBeT Ha JK3aMEHAIMOHHBIM OWJIET 3aCUMTHIBAETCSI Ha 6a30BOM YPOBHE, €CIIU CTYACHT
Ipy  OTBETE Ha BOMPOCH (HOPMYIHUPYET OCHOBHBIC TIOHSATHSA, 3aKOHBI, JaeT
XapaKTePUCTUKY MPOIECCOB, SBICHUMN, MPOBOJUT aHAIM3 MNPUYHH, YCIOBHH, MOMKET
MPEJACTaBUTh KAYECTBEHHBIC XapaKTEPUCTHUKU TPOIECCOB, HE JOIMYCKAaeT OMMUOOK MpU
W3JI0KEHUU MaTepHalia, OlleHKa cocTaBiseT 27-33 Oana.

e OtTBeT Ha HK3aMEHAIIMOHHBIM OWJIET 3aCUMTHIBACTCS HA NPOJABHMHYTOM YPOBHE, €CIHU
CTYJIEHT MPHU OTBETE HA BOMPOCHI TPOBOJUT CPABHUTEIBHBINA aHATN3 MMOAXOA0B, IPOBOJIUT
KOMITJIEKCHBIM ~aHaju3, BBIABISICT NPOOJIEMBI, TMpeAsiaracT MEXaHU3Mbl PEIICHHSI,
CIOoCcOOEH N1aTh OIICHKY KOJMYECTBEHHBIM XapaKTEPUCTHKAM OIMPEACICHHBIX MPOIECCOB,
MPUBOJUT KOHKPETHBIC MPUMEPHI M3 TMPAKTHKH, HE JOMYCKAaeT OIMMUOOK M CHOCOOEH
000CHOBAThH BEIOOP MeTO/1a pelieHus mpobiem, orieHKa coctaniseT 34-40 Gaos.

C yderoM CTpyKTypbl Ounera kaxziblii Borpoc oueHuBaercsi 0 — 10 G6amna. Eciau cryneHt npu
OTBETE Ha BOIPOC HE JIACT ONPE/ICICHNI OCHOBHBIX TIOHSATHH, HE CIIOCOOEH TI0Ka3aTh MPUYUHHO-
CIIC/ICTBEHHBIC CBSI3HM SIBICHHM, JIOMYCKaeT MPUHIMIUAIBHBIE OIIMOKM, OIEHKAa COCTaBIISECT
MeHee 5 GamnoB. Ecnm cTyneHT mpu OTBEeTe Ha BOHPOC JACT ONPEAETIEHHE OCHOBHBIX TOHSATHI,
MOKET I0Ka3aTh NMPHUYMHHO-CIICJCTBEHHBIE CBS3U SIBICHWUH, MPU aHAIU3e Mpo0ieM IOoIycKaeT
HENPUHIMITHAIbHBIE OMIHOKH, OIIeHKa cocTaBiseT 5 — 6 6amioB. Eciu cTyieHT npu oTBeTe Ha
BOIIPOC (POPMYJIUPYET OCHOBHBIE TTOHSTHS, 3aKOHBI, aeT XapaKTEPUCTUKY IPOIECCOB, SIBICHUI,
IOPOBOIUT AaHAIM3 TNPUYMH, YCIOBHH, MOXXET NPEACTABUTh KAUYECTBEHHbBIE XapaKTEPUCTUKU
IPOLIECCOB, HE JOMYCKAeT OMMOOK IMpH HM3JIOKCHWH MaTepHaja, OIEHKa COCTaBIseT 7 — 8
6amtoB. Eciim cTyaeHT npu OTBETe Ha BONPOCHI MPOBOAUT CPABHUTEIBHBIA aHANN3 MOJXOJIOB,
IPOBOJUT KOMIUICKCHBIN aHa W3, BBIABISET TPOOJIIEMBI, TpeAaraeT MEXaHW3MbI PEIIeHHS,
CHOCOOEH JaTh OLEHKY KOJHYECTBEHHBIM XapaKTEPUCTHKAM OIpe/esIeHHbIX IPOILIECCOB,
INPUBOJUT KOHKPETHBIE IPUMEPHI U3 MPAKTUKH, HE JTOMYCKAET OLIMOOK U coco0eH 000CHOBATh
BBIOOp MeTOJIa peleHus mpoodieM, orieHKa coctasisieT 9 — 10 Oanna.

3. Ikajaa oueHKH

B oOmieli oneHke Mo JUCHMIUIMHE 3K3aMEHAILMOHHbIE Oalibl YYUTHIBAIOTCS B COOTBETCTBUU C
npaBWwiIaMyd  OaJUIbHO-PEUTHHIOBOM  CHCTEMBI, TPHUBEIEHHBIMH B paboudeil mporpamme
JUCLUIUIAHBIL.

OOmias oleHKa MO JUCLMIUIMHE CKJIAIbIBaeTCs W3 OLEHKHM 3a 3K3aMeH (MuHUMyM 20 6asios,
MakcuMyM 40 OaIioB) U CyMMBI TEKYIIMX OIEHOK 3a CEMECTp MO OaNTbHO-PEUTUHIOBOM CHCTEME
(MuauMyM 30 6amioB, makcumyM 60 6anoB). CooTBeTCTBHE OAIIOB C TPAAUIIMOHHOMN OIIEHKOW U
orenkoit ECTS npencraBieHo B TaOJIUIE HAXKE.
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98-100 97 92 89 86 82 79 76 72 69 66 62 59 49 0-24
A+ A A- B+ B B- C+ C C- D+ D D- E FX F
OTIMYHO XOPOILO YAOBJIETBOPUTEILHO HEYJIOBJIETBO-PHTEIbHO

4. Bompocsl K 3K3aMeHY N0 JUCHHUILUINHE « XUMUSI»
CTtpoeHne BelecTBa.

1. [TonsiTue aromuoi opOutanu. Cucrema 4eTblpex KBaHTOBBIX uynces. O003HaYeHHs] KBAHTOBBIX
yucen. Kondurypanus >1eKTpoHHBIX 00J1aKOB
2. Pacnpenenenue 3JIEKTPOHOB B MHOTOJIEKTPOHHBIX aroMax. [Ipwamun Ilaymum. IIpasuiio
Xynna. [TocnenoBaTenbHOCTD 3al10JIHEHUS JIEKTPOHHBIX YPOBHEH.
3. [leproauueckuii 3aKOH U3MEHEHUS CBOMCTB 3J1€MEHTOB. [1eprouuHOCTh U3MEHEHUS CBOICTB
JJIEMEHTOB: YHEPIHsl HOHU3ALUHU, CPOJCTBO K JJIEKTPOHY.
4. OcHOBHBIE TNPEACTABIECHUS O XUMUYECKOW CBsA3H. OCHOBHBIE THIIBI XMMHUYECKOH CBSI3U:
KOBaJICHTHAs U MOHHAsA. [[0JIpHOCTh KOBAJICHTHOM CBSI3U: HEMOJSAPHAS U NOJISAPHAS.
5. YcnoBue o0pa3oBaHUsl KOBAIEHTHOM CBs3M. HampaBieHHOCTh KOBaJeHTHOH cBsizu. Curma-,
MU~ ¥ JIeNIbTa-CBSA3H (C-, 7T - U O-).



6. 'mubpuanzanus opOuTanei.
7. IlpoctpanctBerHas koHpurypanus monekyn tuna H,, HCI, BeCl,, H,O, NH3, BF;, CHa.
8. MexMonekysipHoe B3auMojeicTBue. Ban-aep-BaanbcoBbl cuibl. Bogoponnas cBa3b. Turbl
KpPHUCTAJIJIOB.

OcCHOBHBIE 3aKOHOMEPHOCTH XMMHUYECKHX MPOLECCOB.
9. OCHOBHBIE MOHATHS XUMUYECKOW TepMoauHaMHUKU. Cuctema - TOMOr€HHasl U reTeporeHHasl.
®aza. M3onupoBaHHas, 3aKpbITas M OTKPBITasl CUCTEMbl. TepMOAMHAMUYECKHUE IapaMeTpBhl.
BnyTtpenuss sHeprus.
10. TIlepBeiii 3akoH TepmoawHamMuku. I[loHstre 00 oHTamemuu. Temrora (IPHTATBIHA)
XAMHUYECKON PEaKLUU.
11. DOuneprernueckue dSPPeKkTbl XUMHUECKHMX peakuuid W (a3oBBIX  IMPEBpaIICHUH.
DHIOTEPMUYECKUE U IK30TEPMUUYECKHUE pPEAKIUU. TepMOXMMHYECKUE YpPaBHEHHUS. DHTaJIbIIUU
00pa30BaHMs XUMUYECKUX COETUHEHUH.
12. 3akoH I'ecca. TepMOXUMHUECKHE PACUETHI.
13. DuTpomnus. Bropoii 3akoH TepmoanHaMuku. VI3MEHEHHE SHTPOIUH MPH (a30BbIX MTEPEX0aax
U B XMMUYECKUX Ipoueccax. Hanpasnenue npoTekanus IpoueccoB B U30JUPOBAHHOM CUCTEME.
14. Camonpou3BojbHBIE U HECAMONPOM3BOJIbHBIE Ipouecchl. OHeprus ['mb6ca. Kpurepuit
CaMONPOU3BOJIBHOTO TEUEHUS XUMUYECKUX PEAKLIUM.
15. Xumuueckoe paBHOBECHE. YCIOBHE XMMHYECKOro paBHOBecusa. KoHcTaHTa paBHOBECHSI.
[Tpunnun Jle-1llaTenbe u crmocoObl CMEIIEHUST PAaBHOBECHUH.
16. Ilpenmer XMMHYECKOM KHHETUKH. ['OMOreHHBIE M TeTeporeHHble peakuuu. CKOpocTh
XUMHYECKHUX peakiuid. @akTopbl, BIUSIONIAE HA CKOPOCTh XMMUYECKON pEaKIIHH.
17. 3akon geiictBust macc. KoHcTanTa ckopocTu peakuuu. [lopsaaok peakunu. 3aKoH OEHCTBUSA
Macc JUIsl ra3oBbIX peakiuil. CKOpoCTh reTepOreHHOM peakiuu.
18. BrnusiHue temmneparypbl Ha ckopocTh peakuuu. [IpaBuino Bant-I'odda. 3akon Appenuyca.
[TonsTHE 006 aKTUBUPOBAHHOM KOMILJIEKCE. DHEPTHs aKTUBALUH. .
19 Knaccudukanus xumudeckux peakuuid. [Ipocteie u cioxubie peakuuu. CI0XKHbBIE PEaKIUH:
napajuleJbHbIe, IOCIEI0BATENIbHbBIE U CONPSYKEHHBIE XUMUUECKHUE PEAKIIUH.
20 .Ilennble peakuuu. Peakiiuu ¢ HEPAa3BETBICHHOM LEMbIO, PEAKIIMU C PAa3BETBICHHOM LIEMbIO,
UX CXEMBI.
21 .Ilonsarue o katanuse. BiusHue karaiu3aropa Ha CKOPOCTh peakiuu. OCHOBHBIE MOJIOKEHUS
TEOpUU KaTanu3a. [ OMOreHHBbINM U reTepOreHHbIN KaTaJIus.
22. OOpatumble U HeoOpaThMble XuMHUeckue peakinuu. CkopocTH mpsAMOil U oOpaTHOM
peakuuu. PaBHOBecHe U KOHCTaHTa PABHOBECHSI.

PacrBoOpbI.
23. Tlonstue "pactBop". Knaccudukanus pactBopoB. KoHIeHTpaIus pacTBOpOB M CIIOCOOHI e
BbIpakeHMs. MI3MeHEeHne CBOMCTB pacTBOPOB C KOHIIEHTPALMEH.
24. Dnexrtponutnueckas auccounanus. CTeneHb IUCCOLMAIUHU AJIeKTpoiauTa o. DakTopsl,
BIMSIOIIME Ha CTENeHb JUCCOLUalMU 37eKTpoauTa. CuilbHble U ciaadble 3JIEKTPOJIUTHI.
Koncranta naucconmanuu cina0bIX dJIeKTponuTOB. DakToOphl, BIUAIONIME HAa KOHCTAHTY
mucconpanuy. CBs3p KOHCTaHTBl JUCCOLMAUUU M CTENCHW OHCCOLMALMMA DJICKTPOJIHTA.
Jucconnanusi MHOTOOCHOBHBIX CIIA0BIX AJIEKTPOJIUTOB.
25. Bona xak cna0blii 35eKTpoauT. pH pacTBOpOB CHIIBHBIX U CIIa0BIX 3JIEKTPOIUTOB.
26. Peakiiuu B pacTBOpax CHJIBHBIX JIEKTPOIUTOB. [ Maponus coneil.

DJIeKTPOXUMHUYeCKHe NMpoLecchl.

27. DAEKTPOXUMHUYECKHE IPOLECCH. Pa3HOCTh MOTEHIINAIOB MEXY IBYMs CONPUKACAIOIIUMUCS
dazamu.
28. DneKTpOoXMMHYECKHe CUCTeMbl [albBaHWYecKHEe 3JIeMEHThl. DneMeHT [laHuansg-Axkoowu.
DNEKTPOABMKYIIAsl CUJla TalbBaHUYECKOIO AJIEMEHTA.
29 .M3mepenus 3JIEKTPOIHBIX noreHuuanoB. CTaHAAPTHBIA BOJOPOAHBIM DJIEKTPOI.
CraHgapTHBIN IOTEHIMAT 3JEKTpoa. Psaa HanpspkeHni MeTaoB.



30. Meramnuueckue >I€KTpoAbl MepBoro poja. lloTeHuuan MeTaTMyecKux 3JIEKTPOIOB
NEePBOro poja.
31. Metannuyeckue 31eKTpoibl BTOPOro poJa.
32. I'a30BBI€ ANEKTPOBI.
33. CyurHocTs anekTponu3sa. [Iporeccsl, mpoucxoasiiue Ha KaToJe U aHOJIE B AIIEKTPOIU3EpE.
34. IlpaBuna pa3psjia BEIIECTB HA AIEKTPOJIaX B X0/1€ KATOAHBIX U aHOJHBIX PEaKIIHi.
35. 3akonbl Dapajes.
36. ITonstue o kopposuu. Kinaccudpukarysi KOppo3nMOHHBIX IPOIIECCOB MO0 MEXaHU3MY KOPPO3UHU
U XapaKkTepy pa3pylIeHus: OBEPXHOCTH.
37. TepMonuHaMHKa XUMHUYECKOUW Koppo3uu. KuHeTnka XMMHUYECKOi KOppo3uu - oOpa3zoBaHue
OKCHJIHOM TUIEHKH U €€ 3alUTHbIE CBOWCTBA.
38. Dnektpoxumuueckass kopposus. Kopposuss ¢ mnorsonieHueM kuciopoga. Kopposust c
BBIZICJICHHEM BOJIOPO/IA.
39. MexaHu3Mbl 3IEKTPOXMMUUYECKOW KOppo3uu. TepMOaMHAMUKa 3JIEKTPOXUMHUYECKON
Koppo3uu. CKOPOCTh IEKTPOXUMHUECKON KOPPO3HUH.
40. 3ammTa MeTaIoB 0T KOppo3uu. CylHOCTh 3auThl. OCHOBHBIE METO/bI 3AIIHTHI.
41 AHTUKOPpPO3HOHHOE JIETUPOBAaHUE, 3alllUTa C MOMOUIbI MOKPBITMH - HEMETAJTIMYECKHX
(opranuyeckue U HEOPraHMUECKHUEe) U METAJUIMYECKUX (KaTOAHbIC M AaHOJHBIE).
42. DnekTpoxuMHYecKas 3aluTa (KaToJHAasl 3allliuTa W MPOTEKTOPHAs 3alluTa), U3MEHEHHE
CBOWCTB KOPPO3HUOHHOM CpPEIbI.

3apaun
43. PaccraBbTe KO (PHUITMEHTHI B CXEME OKUCITUTEIHHO-BOCCTAHOBUTEIILHON PEAKIINH,
WCITOJIB3YsI METO/T DJIEKTPOHHOTO OajaHca.

Al + HNO; + HCl — AICI; + NO + H,O
44. PaccraBbTe KOI(PPUIIMEHTHI B CXeMaxX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA,
UCTIONB3YSl METO/I DJIEKTPOHHOTO OajaHca.
PbS + HNO3 —> S+ Pb(NO3)2 +NO + H,O
45. CxonbpKo TpaMMOB HaTpus U (ochopa mpopearupoBaiio mpu oopaszoBanuu 41.9 T pochuna:
3 Na + P =NasP
46. Ckonpko rpaMMoB SO2 MOJY4HJIOCH TIPU B3aUMOJEHCTBUU 13 rpaMMOB M€y C KUCIOTOM [
Cu+2 H2SO4 =CuSO4 + SO2 +2 H20?
47. Cxonbko rpaMmMoB Na,S notpedyercs s noiaydenus 56 n1 H,S:

Na,S + H,SO4 = Na,SO4+ H,S?
48 CkonpKo rpaMMOB KapOuaa o6pa3oBajioch Mpu B3auMoaeHcTBUM 19.6 T 0510Ba C yriepoaoM:
Sn + 2 C = SnC,; r. Beruucnute maccy yriaepojia BCTYIUBIIETO B PEAKIHIO
49. Beruucaute >HTANBNMI0 peaknun C2H2 + 2,5 02 =2 CO2 + H20(x), eciiu SHTAIbIIHHA
obpazoBanuss C2H2, CO2 u H20 pasnsr 227, -339,5 u -285,8 kJ[»x/M0b
50. Peakiust ropeHus aneruiaeHa Bbipakaercsa ypaBHenuem C,H, + 2,5 O, = 2 CO, + H,O(x);
AH = -1298 x/[x/mMonbs. Onpenenute SHTATBIHIO 00pa30oBaHUS aleTHIICHA, €CIU dHTAIBINN
obpazoBanus CO, u H,O paBusI -339,5 u -285,8 kJ{/MoITb.
51 .Bynmer nu camMonpou3BOJBLHO MpoTeKaTh peakius 1/2 No(r.) + 3/2 Hy(r.) = NHj3(r.), mpu
temmeparype 25 C°, ecniu AH = -46,1 xJ[x/mMonb u AS = 191 JIx/(mois K) ?
52. KakoB TemioBoit apdext (auTanbnus) cropanus 32 r metana (CHy) o peakuun: CHy(r)+ 2
O, (r)= COx(1) + 2 H,0 (r) ecnu suTansnuu oopazosanus CO, H,O u CHy paBubl -393, - 242 u
+75 kJI>k/MOJTb COOTBETCTBEHHO?
53. Ha ckoJbpKO TpagycoB HY)KHO YMEHBIIUTh TEMIEPATypy, YTOOBI MIPH =3 CKOPOCTh PEAKIIUU
2A + B — C ymensbmunacsk B 27 pa3 ? Bo CKOIbKO pa3 HY)KHO M3MEHUTH JIaBJICHHE, YTOObI
CKOPOCTb 3TOM PEaKIMy U3MEHWIACh BO CTOJIBKO K€ pa3 MpU MOCTOSTHHOW TeMIlepaType
54 .Bo CKOIBKO pa3 clenyeT YBEIUYHTh JaBJICHUE B CHCTEME, YTOOBI CKOPOCTh peakiuu 2NO +
0, — 2NO ysennuunacs B 1000 pa3
55. CkopocTh peakiu oToOpaxkaercst ypaBHeHueM v = k'¢'. UeMy paBeH MOPSIOK pEaKIIUH,



€CJI IIPU YBEIMUEHUU KOHIIEHTPALMH B 2 pa3a, CKOPOCTh YBEIUUUIIACh B 4 pasa.

56. Jlano ypasHenue peakuun 6 HrO(T) + Na(1) =4 NH3(r) + 3 O,(r). 3anumure KUHETUYECKUE
yYpaBHEHMsI Ui CKOPOCTH HpsMOil u oOpaTHO# peakumid. Kak u3meHsATCS cKOpocTh oOpaTHOU
peakuuy Ipyu yMEHbILIEHUH JaBiieHus B 3 pa3a ?

57. B xakoM HalpaBJICHUH CMECTUTCS PAaBHOBECHE NpPU YBEIMYEHUU OOILEro NaBJICHHS MpPH
nposeaeHuu peakiuu 4 NHi(r) + 3 O,(r) = 6 H,O(r) + 2 Ny(T).

58. Nmeetcs pacTBOp cuiibHOTO AtekTpoiuta Ba(OH)2 ¢ konnenTparueit 0,005 mob/.
Boeruucnure pH pactBopa.

59. T'asibBaHMUYECKUI IIEMEHT COCTOUT U3 MapraHLEBOM U KeJIEe3HON IUIACTUHOK, MTOIPYKEHHBIX
B PacCTBOPHI COJICH MapraHIia v jkejie3a ¢ akTUBHOCTBIO 1 Moib/11. KakoBo paBHOBECHOE
HanpspKkeHue 3neMeHTa? Hanumure ypaBHeHNs KaTOAHOM M aHOJAHOM peaklMi U CyMMapHOI
peakuuu.

60. Kakne peakuuy NpoTeKaroT Ha KaTO/E U aHOJIE B FaJlbBAHUYECKOM DJIEMEHTE

Ag | AgNO;3 || Au(NOs); | Au ? Uemy pasna ero 9/1C ?

61. CocraBbTe CXEMBbI JBYX I'aJIbBAHMYECKUX 3JIEMEHTOB, B OJTHOM W3 KOTOPBIX LIMHK SBIISIETCS
MOJIO’KUTEIBHBIM 3JIEKTPOJOM, a B JIPYTOM - OTPULIATEIbHBIM. 3alUIINTE peakUuu (KaToJHbIE
aHOJIHBIE U CyMMAapHBbI€) JUIs 3TUX 3JIeMEHTOB. PaccuuTaiite crangapTHOE HANPSKEHHUE [T ITUX
AJIEMEHTOB.

62. O603HaYbTE TATBBAHUYECKUMA JIEMEHT, B OCHOBE paOOThI KOTOPOTro JEKUT peakius Cu +
2Ag = cu*® + 2 Ag. Hanumunre ypaBHEHHs 3JIEKTPOJHBIX IPOLIECCOB, pPacCUUTANTE
HaIpsKEHUE TATbBAHUYECKOTO JJIEMEHTA

63. Eciiu 01lMHAaKOBOE KOJIMYECTBO 3JIEKTPUUECTBA MPOIYCTUTh YEPE3 IEKTPOIMU3EPDI, B OJTHOM
U3 KoTopbix Haxoautcsa pactBop AgNOs, a B apyrom - pactBop Au(NOs);, B KOTOPOM U3 HHUX
Macca BbIJIeJIUBLIErocs MeTasuia Oynet Oombiie ?



DdenepanbHOE TOCY1apCTBEHHOE O0IKETHOE 00pa30BaTEIbHOE YUPEXKICHUE
BBICIIIEr0 0OPa30BaHMUs
«HoBocuOupckuii rocy1apCTBEHHBIA TEXHUYECKUI YHUBEPCUTET
Kadenpa xumun 1 XuMu4eckoi TEXHOJIOTHH

ITacnopT KOHTPOJILHOM PAdOTHI

M0 JUCHUTUIMHE «XUMUSI», 2 CEMECTP

1. MeToanka oneHKH

CTyneHThl AOKHBI Ha OCHOBE 3HAYEHUI MapaMeTpoB, 3aJaHHBIX B TaOJMIIe, JJIsi CBOETO
BapHUaHTa ONpEETUTh YKa3aHHbIE B 3a/laHUM K paboTe XapakTepucTuku. KoHTponbHas pabora
npoBoauTcd 1o TeMe “CTpoeHue BellecTBa ~ BKIoYaeT § 3a1aHuil. BeimonaHseTcst nucbMeHHoO.

[Ipu BBIMOMHEHMH pacyeTHO-rpauyeckoro 3agaHust (paboTbI) CTYAEHTHI JIOJKHBI
IPOBECTH AaHaJIM3 OOBEKTa TUArHOCTUPOBAHMS, BBHIOpATh W OOOCHOBATH JMArHOCTUYECKHE
IPU3HAKU U ITapaMeTpbl, pa3paboTaTh alrOPpUTMbl JUATHOCTUPOBAHMSL.

TUTynBHBIN THCT KOHTPOJIBHON PabOTHI JOIHKEH COJepKaTh HAa3BaHUsI MUHHCTEpCTBa, BY3a,
dakynbTeTa M Kadenpbl Ha KOTOPOM BBINOJHSUIACH KOHTPOJIBbHOM pabGoTel. Humke nomkHa
conepxarbesi (hpasa «KouTposipHas pabora Mo JUCHUILIMHE «XUMHs» Ha TeMy «CTpoeHue
BemlecTBay. Jlanee comepxutcs gpaza «BbIMOTHWI: CTYIEHT» C YKa3aHHUEM T'PYIIbl CTYJEHTA,
ero QaMmiMM ¢ HMHALOMAJIAaMHM M HOMepa BapuaHTa. Huke ykasbpIBaeTcsi INpernoaaBaTelb,
IPOBEPUBIIMI KOHTPOJBHOM paboThl. BHU3Y TUTYIBHOrO JIMCTa yKa3bIBAaeTCSl TOPOA U TOJ
BBITOJIHEHUS] KOHTPOJILHON PabOTHI.

OO0s13aTeNbHBIMU CTPYKTYPHBIMU YacTSIMU KOHTPOJBHOW pabOThHI SBISAIOTCA HCXOIHbBIE
JaHHble M YyKa3aHHble B 3aJjaHusd cBoiicTBa. HeoOxomaumo rpaduueckoe oToOpaxeHue
pacrpeiefieHusi SHEPreTUYecKuX ypoBHEH B cucreme. HeoOxoaumo omucaHue CBOWCTB
COEIMHEHUH 2JIEMEHTA, YKa3aHHBIX B 3aJJaHUH.

OueHnBacMbIMA TIO3ULIMAMM  SIBISIIOTCSL  HAIMYKME BCEX ITyHKTOB 3alaHUs W INIPAaBWIBHOCTb HUX
BBITIOJIHEHYS.

2 . Kpurepum oueHkun

e PaGora cunraercss He BBINOJHEHHOI, €CITU BBIMIOJIHEHBI HE BCE YaCTU KOHTPOJIBHOW PabOTHI,
OTCYTCTBYET aHalu3 OO0bEKTa, IUATHOCTHYECKHE TMpPH3HAKU HE OOOCHOBAHBI, OIlEHKa
COCTaBJISIET MEHEe 5 0aIoB.

e PaGora cuuTaercs BBHIMOJTHEHHON HA MOPOrOBOM YpPOBHE, €CIIM YAaCTH KOHTPOJIHHOW pabOTHI
BBHITIOJTHEHB! (hOpPMaAJbHO: aHAIM3 OOBEKTa BBIMIOJHEH 0€3 JEeKOMITO3UIUH, TUATHOCTHYECKHE
MIPU3HAKK HEJOCTATOYHO 0OOCHOBAHBI, OLIEHKA COCTABIIAET 5-6 OaioB.

e PaboTra cuuTaeTcs BBINOJIHCHHON Ha 0a30BOM ypOBHE, €CIM aHalM3 OObEKTa BBHIIIOJHCH B
MOJIHOM 00beMe, MPU3HAKH W IapaMeTphl JUArHOCTHPOBAHHUS OOOCHOBAHBI, ANTOPHUTMEI
pa3paboTaHbl ,HO HE ONITUMHU3UPOBAHbI, OIICHKA COCTABIISACT 7-8 OaJIoB.

e PaGora cunTaeTcsi BRIOJHEHHOW HA MPOABUHYTOM YPOBHE, €CIIM aHAIH3 00bEKTa BHIMOJIHECH
B TIOJTHOM OOBEeMe, MPU3HAKA H TapaMeTphl JAMArHOCTUPOBAHUS OOOCHOBAHBI, alTOPUTMBI
pa3paboTaHbl K ONTUMHU3UPOBAHBI, OIleHKa cocTaBisieT 9-10 6amoB.

3.1lIkaja oneHKH
B o0mieit onieHke Mo AWCHMILTHHE OaUTbl 32 KOHTPOJIBHYIO PabOTy SIBISIOTCA YacThiO OOIIEH
OLICHKU " y‘II/ITBIBaIOTCﬂ B COOTBCTCTBUU C HpaBI/IJ'IaMI/I 6aJIJIBHO-p€I\/'ITI/IHFOBOI\/'I CHCTEMBI,
MIPUBEACHHBIMU B paboyeil mporpamMme JUCIUILINHBI
B Tabnmune mpeacraBieHa IIKana OLIEHKH KOHTPOJBHOW pabOThl, MakCHMajibHas CyMMa 3a
BBITIOJIHEHHBIE 3amaHus cocrtaBisger 10 OamroB. KoHTponbHas paborta paboTa cymTaeTcs
BBITIOJIHEHHOM, €CII CTY/ICHT HaOupaeT He MeHee 5 0aIoB.



Ne 3amanus 1 2 3 4 5 6 7 8

bann 1 2 1 1 1 2 1

4.IlpuMepHBIi NepeyeHb TeM KOHTPOJIbHOI padoThl
Tema. CTpoeHue BelecTBa.

Jliist anieMeHTa 3a1aHa dJIeKTpoHHas (hopMyJsia BHEITHETO ¢Jios (CM.BapHUaHT B TabII.)

1.

Hanummre ero noiaHyro 31eKTPOHHYIO (popMyny. YKaxXHUTe 3J1eKTPOHHOE CEMEICTBO.

2. Pacmonoxure BaJIEHTHBIE OJICKTPOHBI IO SHCPIrCTUUYCCKUM sTdeKkaM. YKaXKHTE€ KBAHTOBBIC
ylyclla BaJCHTHBIX DJEKTPOHOB M BAJICHTHOCTh 3JEMEHTa B HEBO30YXIEHHOM H
BO30Y)KICHHOM COCTOSTHUSIX.

3. OxapakTepusyuTe OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA 3TOrO 3JIEMEHTA.

4. Omnpenenute BBICIIYI0O M HUBIIYIO CTENEHH OKHUCICHUS DJIEMEHTa U MPHUBEAUTE MPUMEPHI
COGHHHGHHﬁ, B KOTOPBIX 3JICMCHT HPOABJIACT 3TU CTCIICHU OKHUCJICHH.

5. CocraBbTe MEKTPOHHBIC (OPMYIIBI IJIs DIEMEHTA B BBICHICH M HU3IICH CTENEHIX OKUCICHUS
U OXapaKTEepPU3YHTE OKHUCIUTEIIbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA J3JIEMEHTAa B ATHX
CTETEHSIX OKUCIICHUS.

6. OxapaxkTepu3yiTe XHMHUYECKHE CBOWCTBAa 3JIEMEHTA, 3amucaB (OPMYJbl €ro OKCHJIOB,
TUAPOKCUAOB, TUIpHA0B. C TOMOMIbIO ypaBHEHUN peakIHil MOATBEPAUTE XUMHUYECKHIA
XapakTep OKCHUJIOB U TUAPOKCUIIOB JIEMEHTA.

7. llokaxuTe, Kak HW3MEHSIOTCS CBOWCTBA 3JEMEHTOB NEpPHOJa, B KOTOPOM HaXOJUTCS Ball
DJIEMEHT.

8. 3anumuTe 5JIEMEHTHI-aHAJOTH M OTMEThTE, KaK H3MEHSIOTCA CBOMCTBA aHAJOrOB C
yBEJIMUEHUEM HOMEpPA MEePHOIa.

Tabnua.

Howmep OnextponHas | Homep OnextponHas | Homep DneKTpoHHAas

BapUaHTa dbopmyna BapuaHTa dbopmyia BapuaHTa dbopmyna

1 3s"3p’ 11 5875p° 21 3d'4s’

2 4s%4p* 12 3d%s” 22 4s%4p’

3 3d4s” 13 5d""6s' 23 3d4s

4 3d'%s” 14 55°5p° 24 252p°

5 4s°4p" 15 55! 25 6s'

6 4d'5s! 16 3s73p’ 26 3d°4s”

7 2s72p* 17 3d"%s’ 27 55%5p"

8 55! 18 3d’4s” 28 3s73p”

9 3d%4s’ 19 4s' 29 5

10 4d’5s' 20 2572p’ 30 4s%4p’




DenepanbHOE TOCYIaPCTBEHHOE 0101KETHOE 00pa30BaTEIbHOE YUPEXKICHUE
BBICILIET0 00pa30BaHUs
«HoBocuOupckmii rocy1apcTBEHHBIN TEXHHYECKUI YHUBEPCUTET)
Kadenpa xumuun 1 xuMuueckoi TEXHOIOTHH

IMacnoopr
pacyeTHO-rpadu4ecKoro 3aganus (padornbl)

10 AUCHUIUIMHE «XUMUS», 2 CEMECTP

1. Meroauka oueHkHn

B pamkax BBIMOMHEHHS pacueTHO-Tpaguueckoro 3aaaHus (pabOThI)IO IUCIMILIMHE
CTYJIEHTBl JOJKHBI Ha OCHOBE 3HAUEHHUW MMapaMeTpoB, 3aJaHHbIX B Tabiuuie, i1 CBOETO
BapHUaHTa OINpEeNeUTh YKa3aHHbIe B 3aJaHMU K pabore xapaktepuctuku. PI'P mpoBoautcs no
teme “CTpoeHue BelecTBa ~ BKIIOYAeT 4 3a1anus. BrimogHseTcs MucbMEHHO

Ilpn BbINOIHEHHMU pacueTHO-rpaduyeckoro 3anaHus (paboThl) CTYAEHTHI JOJKHBI
IPOBECTH aHaIM3 OOBEKTa JUArHOCTUPOBAHMSA, BBHIOpAaTh W OOOCHOBATh TUArHOCTUYECKHE
NpPU3HAKU M TapaMeTpbl, pa3paboTaTh aaroOpuTMbl JUATHOCTUPOBAHMSA, BHIOpATh ammaparHble
CpencTsa.

Tutynenbeiii muct PI'P nomken copepskath Ha3BaHUS MHUHHCTEpCTBa, BY3a, dakymnbrera
u Kadenpel Ha koropoil BeimodHsiack PI'P. Humxke nomxna conmepxkatbest ¢pasza «PacuerHo-
rpaduueckas paboTa Mo AUCHUIUIMHE «XHUMHS» Ha TeMy «XHUMHUYECKas TEPMOIAMHAMMKA.
Hanee conpepxxutcs ¢ppasza «BBIMOIHIII: CTYIEHT» ¢ yKa3aHHEM I'PYIIIbI CTyA€HTa, ero GpaMuinu
C MHUIMAJaMu W HOMepa BapuaHTa. Hrke ykaswlBaeTcs mpernojaBaresnb, nposepusmunid PIP.
BHU3y TUTYIIBHOTO JIMCTA YKa3bIBAE€TCs TOPOJ U rof BeinonHeHus PI'P.

OOs3aTenbHBIMU  CTPYKTYpHBIMU dacTssMu PI'P  sBistoTcs HMCXOAHBIE JaHHbBIE U
yKa3aHHbIE B 33JJaHMM M HEoOXOAMMBbIE AJIs BbIYMCICHUN cBoicTBa. Heobxonumo moapoOHoe
IPOBE/ICHUE BHIYMCIICHUH 110 BCEM MYHKTaM M TOCTPOEHHE TpaduKa.

OueHuBacMbIMUA TIO3ULIMSIMM  SIBJISIFOTCSL  HAIMUME BCEX ITyHKTOB 33/1aHUs W NPABWIBHOCTh X
BBIIIOJIHEHMUS.

2. Kpurepum oneHku

e PaGoTa cunTaercs He BBINOJHEHHOM, eciy BhITONMHEHBI He Bce yactu PI'3(P), orcyrcTByeT
aHaJIn3 00BEKTa, AMAarHOCTUYECKHE MPU3HAKU HE OOOCHOBAaHBI, OLIEHKA COCTaBJSET MeHee 6
0aJuIoB.

e PaGoTta cumTaercs BBIMOJHEHHONW HAa MOPOroBoM ypoBHe, eciu yactu PI'3(P) BeimosiHeHbI
dopmanpHO: aHanMM3 OOBEKTa BBHIMONHEH 0€3 JEKOMIIO3WIWH, JUArHOCTUYECKHE IMPH3HAKH
HEZ0CTaTOYHO 0OOCHOBAHBI, OIIEHKA COCTaBIseT 6-8 OasIoB.

e PaGota cumTaercs BBIIIOJIHEHHON Ha 0a30BOM YPOBHE, €CIIM aHAlU3 OObEKTa BBHIMOJIHEH B
MOJIHOM 00beMe, MPU3HAKU U MapaMeTpbl JUArHOCTHUPOBAaHUS OOOCHOBAHbBI, AJITOPUTMBI
pa3paboTaHbl ,HO HE ONITUMU3UPOBAHEI, OlleHKa cocTaBiseT 9-10 Oanios.

e PaGoTta cunTaeTcs BHIIOJHEHHOW HA MPOABUHYTOM YPOBHE, €CJIM aHAIN3 00bEKTa BBIMOJIHEH
B TIOJHOM oOObeMe, MPU3HAKW M MapaMeTpbl JAUArHOCTUPOBAHHUS OOOCHOBAHBI, AJTOPUTMBI
pa3paboTaHbl 1 ONTUMU3HUPOBAHBI, OIICHKA cocTaBiseT 11-12 6anos.

3. lIkana oueHKH
Kaxnoe 3aganue KOHTponbHON paboThl onieHuBaercs B 0 —3 Oama. MakcuMaibHasi cymMMa 3a
BBINOJIHEHHbIE 3aaHus cocraBiseT 12 OamioB. KonTponbHast paGora paboTa cuuTaercs
BBINOJIHEHHOM, €CITU CTYJeHT HaOupaeT He MeHee 6 6alioB.

B o0meit onenke mo aucrtumnae Oamnsl 3a PI'3(P) sBnsroTcst dacThio oOImIel OIEHKH U
YUUTBIBAIOTCSI B COOTBETCTBUU C IIPAaBUIAMU OaJlIIbHO-PEHTUHIOBOM CHCTEMBI, IPUBEACHHBIMHU B
paboyeil mporpaMMe JUCIUILINHEL.

4. Ilpumepubiii nepeyeHb TeM PI'3(P)



Tema “Xumuueckas TepMOJUHAMUKA™
JlaHO ypaBHEHHE peaKInH,
1) He mpuleras K pacyeram OIpeneNuTe 3HaK >HTponuu peakuun A.S (>0, <0, =0),, ykaxwure
KaKasi 3TO peaKIlus — SK30TepMHUUECcKasi WM dHI0TEpMHUUECKas,
2) paccuuTaiTe ArHO 298, ArSO 298 , ArG029g uT.
3) muist remneparyp Ha 100 K Beilie paBHOBECHOH BBIYHCIUTE dHEpTHIO I mOOca AGY MOCTpoiiTe
rpaduK 3aBUCUMOCTH AG® or T. 3amTpuxynTe TENmepaTypHyr 00JIaCTh CaMOIPOU3BOIBHOTO
MPOTEKAHUS PEAKIIHH.
4) BBIUUCIUTE TETUIOBOM A (DEKT peakiuu ist 3aJaHHON MacChl m Wiu o0bema V
3HaueHUs] CTAaHJAPTHBIX YHTAIBIUN 00pa30BaHUS AfHO 298 U1 CTAHJAPTHBIX 3HTPOIHI s° 298 CM. B
MIPUIIOKEHUH.

Tabnumna.
VYpaBHEHHE peaku

Niap A+B=C+D M, T Ve, n
1 2 3 4
1 CHa(r) + 2 O,(r)= COx(1) + 2 H,O(1) 10.6
2 NayCO;(1)= CO,(T) + Na,O(T) 11.2
3 NH;(r)+ 1.75 O(r)= NO(r)+ 1.5 H,O(x) 6
4 CH;0H(x) + 1.5 Oy(r)= COy(1)+ 2 H,0O(1) 12
5 2 CO(r) + Oy(1) =2 CO,(T) 46
6 2 AsHj(r) + 3 Oy(1) = 3 Hy0 (1) + As,O5(T) 4.5
7 H,S04(x) = SO;(r) + H,O(1) 9.8
8 4 HCI(r) + Oy(t) = 2H,0(T) + 2Cly(1) 5.6
9 2 NHj(r) + 1.5 Oy(r) = Na(1) + 3 H,O(x) 1.12
10 C(rpadur) + H,O(r) = CO(r) + Ha(T) 24
11 2 CoHy(1) + 5 Ox(1) =4 CO,(1) + 2 H,O(1) 28
12 SO, (r) + 2 HS(r) = 3S(pombuu.) + 2 H,O(x) 5.6
13 Al (x) + Fe,03(k) = Al,O3(k) + 2 Fe (k) 7.4
14 MgCO;(x) =MgO(k) + CO; (1) 4.4
15 2 CoHu(r) + 6 Ox(1) =4 COx(T) + 4 H,O(1) 44.8
16 KCIO;(x) = KCI(k) + 1.5 Ox(1) 19
17 FeO (x) + SO, (1) + 0.5 Oy(r)= FeSOy4 (x) 22
18 3 H,O(1) + Na(r) = 2 NH3(T) + 1.5 Oy(T) 8.2
19 2FeS04(x) = Fe;05 (k)+2S05(1) + 0.5 O, (1) 14
20 2 CoHg(T) + 7 Ox(1) =4 CO,(T) + 6 H,O(1) 12
21 CuO(x) + C(rpadut) = Cu(x) + CO(r) 35
22 FeSO4(x) + CO; (r) = FeCOs(x) + SO; (1) 48
23 BaO(k) + CO;(t) = BaCOs(k) 54
24 Ca(OH),(x) + COy(1) = CaCOs(k) + H,O(k) 16
25 NH;(r) + 0.75 Os(1) = 1.5 H,O(x) + 0.5 Na(T) 22
26 Fe,05(T) + 3 CO(T) = 2 Fe(t) + 3 COx(T) 14.4
27 2 Al(t) + 3 H,O(r) = AL,Os3(T) +3 Hy(T) 17.5




28 ZnS(x) + 20,(r) = ZnO(x) + SO,(T) 12.2
29 MoS;(T) + 3.5 O,(r) =2 SO, (1) + MoOs(T) 11.2
30 Mg(OH),(x) + CO; (1) = MgCOs(kx) + H,O(r) 18




denepanbHOE rocy JapCTBEHHOE OFOPKETHOE 00Pa30BaTENIbHOE YUPEKICHUE
BBICIIIEr0 0OPa30BaHuUs
«HoBocubupckuii rocy1apcTBEHHBIN TEXHUYECKUI YHUBEPCUTET)»

Kadenpa xumMun 1 XMuMUYECKON TEXHOJIOTUU

ITacmopr 3a4era

10 AUCIHUIUIMHE «XUMHUS», 3 CeMeCTp

1. Meroauka OLeHKH

3ader mpoBoauTCs B (mHchMeHHOW (opme, mo Ouneram. buner dopmupyercs mo ciemyrouiemy
MpaBUITy: MIEPBBI BOMPOC BBHIOMpAETCS U3 AUara3oHa BOIPOcoB 1-23, BTOpOI BONPOC U3 qHana3oHa
BOMpocoB 24 — 37, Tpetuii Borpoc (3a1aua) — u3 Auana3ona 38 — 51, ueTBepThl BOIpoc (3a1a4ua) — u3
nuamnasoHa 52 — 65, (CIUCOK BOIIPOCOB MPHUBEICH HIDKE). B Xoe sx3amMeHa npenoiaBaTesb BIpaBe
3aJ1aBaTh CTYJCHTY JIOTIOJIHUTEIILHBIE BOMPOCHI U3 001Iero niepeyHs (11. 4)..

Dopma Gusera [yist 3a4era

HOBOCHBHUPCKUI TOCYJAPCTBEHHBIM TEXHUYECKWI YHUBEPCUTET
@axynprer DJIA

Buaer Ne
K 3a‘IeTy 110 JUCIIUITIJIINHEC ((XI/IMI/IFI»

1. B ueM 0OCOOEHHOCTH DJIEKTPOHHOTO CTPOEHUS OEH30JBHOIO0 KOJbLIa U CTPYKT YpbI
MONeKynbl OeH3zoma? B dem BHemHe (B XMMHYECKUX PEAKIHIX) MposBisieTcs dPQext
COTIPSDKEHUS TBOWHBIX CBs3eil (Me3oMepHbIi 2 dekT) B 6eH30IpHOM KOJbIle? B ueM paznuuune
OJMHAPHBIX, ABOMHBIX U ME30OMEPHBIX CBsA3EH? B ueM mpuymHa MOBBIIMIEHHON YCTOMYHMBOCTHU
OEH30JI0B K PEaKLUsAM IIPHUCOSTUHEHHS?

2. 3anaua 1. B nmpobupkax 0e3 3TMKETOK HaxonsaTcsi O€H30J, TOJAyol U rekceH. Uto Oymer
HaOMOIaThCs IpU J00aBICHUM B Kaxayio U3 mpoodupok: (a) KMnO4

(kucIbIil pacTBOp) Npu HarpeBanuu; (6) OpomHoi Bobl; (B) Opoma u FeBr3 (p-p B CCl4)?

Ha ocnoBe Bammx OTBETOB NpeqIOkKHTE CHOCOO OMPENENCHUS COIACPKUMOIO KaXKIOM HuX
pPOOUPOK.
3. Bagaua 2. . Kakoe komnuecTBo MeTaHa (m, V) MOXKHO moayduTh ruaponu3om 20 r Al4C3?
Ckonbko (Al(OH)3 mpu 3TOM MOITyduTcst
4. 3apaua 3. Ilpm peiicTBUM MeETaVIMYECKOTO HATpUsl Ha CMeECh, coiepxamyo 6,2 1
STWICHIJIMKOJISI M HEM3BECTH JI0 MacC y TJUIEpUHA, BbLAeaWwIoch 5,6 n1 H2. Beruucioure

COCTaB CMECH B MPOLCHTAX

YTBepkaato: 3aB. kapeapoit npod. YBapos H.®.
(moamnucs)

(mara)

2. Kpurepum oneHku
e OrtBer Ha OWJIET AJS 3aUeTa CUYUTAECTCS HeY0BJIeTBOPUTEIbHbIM, €CIIH CTYACHT MpH



OTBETE Ha BOIMPOCHI HE JAET OINpPEIeIeHNI OCHOBHBIX MMOHITHI, HE CIIOCOOCH MOKAa3aTh
MPUYUHHO-CJICICTBEHHBIC CBS3W SIBJICHUW, JOIYCKAeT NMPHHIHUITAAIBHBIC OIINOKH,
OIIeHKa cocTaBisieT MeHee 10 6anios

e OrtBer Ha OWJIeT /IS 3aUeTa 3aCUNUTHIBACTCS Ha MOPOTrOBOM YPOBHE, €CITH CTYACHT IIPH
OTBETE Ha BOIMPOCHI JIACT OIpPEIEIIEHUEe OCHOBHBIX MOHITUN, MOXET IOKa3aTh
MPUYUHHO-CJICICTBEHHBIC CBSI3M SIBJIICHWUH, MPH aHaiW3e MpobjeM JOIycKaeT
HEMPUHITUITHATBHBIE OMTUOKH, OleHKa cocTaBiseT 10-13 bannos.

e OrtBer Ha Owier (TecT) 1A 3aueTa OWJICT 3aCUMTHIBACTCA HAa 0a30BOM YpOBHE, €CIH
CTYJEHT IMPH OTBETE Ha BOMPOCHI ()OPMYIHUPYET OCHOBHBIC MOHSITHSI, 3aKOHBI, JacT
XapaKTepUCTUKY MPOIECCOB, SIBICHUN, MPOBOAUT aHAIU3 MPUYHNH, YCIOBHUMA, MOXKET
MPEJICTAaBUTh KAYECTBEHHBIE XaPaKTEPUCTUKH MPOIIECCOB, HE IOMYCKAET OMUOOK TIpU
M3JI0KEHUU MaTepuaia, orieHKa cocTaBisieT 14-17 6anna

® ©CIH CTYJIEHT MPHU OTBETE HA BOMPOCHI MPOBOJUT CPABHUTEIBHBINA aHAIN3 MOAXO/IOB,
MPOBOJUT KOMIUIEKCHBI aHalIM3, BBISBISAET MPOOJIEMBI, MpEeAsaraeT MEXaHH3MbI
pelIeHus, ClIoco0eH 1aTh OLEHKY KOJMYCCTBEHHBIM XapaKTePUCTUKAM OTIPEACIICHHBIX
MPOIIECCOB, MPUBOJIUT KOHKPETHBIE MMPUMEPHI U3 MPAKTHKH, HE JOMYCKAeT OIIMOOK U
crocobeH 000CHOBATh BEIOOP METOJ/a pelieHus mpodiieM, olleHka cocrasiser 18-20
bannos.

C y4eToM CTpYKTYphI OMIieTa Kaxiplid Borpoc orniennBaercst 0 — 5 6aymna. Ecnu cTyfeHT npu oTBeTe
Ha BONPOC HE JAaeT OIpeleeHuH OCHOBHBIX IOHATHI, HE CIOCOOEH MOKa3aTh MPUYHUHHO-
CIICICTBEHHBIC CBS3U SBJICHH, JOMYCKAET NPUHIUMHUAIBHBIE OIIMOKH, OIICHKA COCTaBISET
MeHee 3 OaymutoB. Eciu cTyleHT mpu OTBETE Ha BOMPOC JAET OMPENEICHHE OCHOBHBIX MOHSTHH,
MOJKET TOKa3aTh MPUYMHHO-CICACTBCHHBIC CBSI3U SIBJICHHM, MPHU aHAIM3€ MPOOJIEM JOMyCKaeT
HENPUHIIAITAATBHBIC ONIMOKH, OIleHKa cocTaBiseT 3 Oamia. Ecom CTyINeHT mpu OTBETEe Ha
BOMpoC (POpMYIHPYyET OCHOBHBIE MOHSTHS, 3aKOHBI, JAET XapaKTEPUCTUKY MPOIIECCOB, SIBICHUM,
MPOBOJMT AaHAIU3 MPHUYMH, YCIOBHH, MOXET NPEICTaBUTh KAYCCTBCHHBIC XapaKTCPUCTHKU
MPOIIECCOB, HE JIOMYyCKAaeT OIMMOOK MpHU HM3IOKEHUH MaTepuala, OlleHKa cocTaBiseT 4 Oaria.
Ecnu cTyneHT mpu oTBeTe Ha BOMPOCH IPOBOIUT CPABHUTEIBHBIA aHAIN3 MOJAXO0JIOB, TPOBOIUT
KOMIUIEKCHBIM aHaju3, BBIABISET MPOOJeMbl, MpeasaraeT MeXaHu3Mbl pelIeHus, CocoOeH AaTh
OIICHKY KOJIMYECTBEHHBIM XapaKTEPUCTHKAM OMPEICIICHHBIX MPOIECCOB, MPUBOIUT KOHKPETHBIC
MIPUMEPHI U3 MPAKTUKH, HE JOIMYCKAET OMMOOK U CITOCOOCH 000CHOBATH BHIOOP METO/1a PEIICHUS
npo0JieM, OLIEHKa COCTaBIIsIET 5 OaIOB.

3. Ixaua ouneHku

B o0mieli oneHke Mo TUCHUIIIMHE OaJUTbl 3@ 3a4€T YUUTHIBAIOTCS B COOTBETCTBUU C MPaBHIIAMU
OaJTbHO-PEUTUHTOBOM CHCTEMBI, TPUBEACHHBIMH B pab0Yei MporpaMMe JUCITUTLTAHBL.

OOmias oreHka Mo AWCHUIUIMHE CKJIa[bIBAcTCs W3 OLEHKH 3a 3adeT (MuHumyMm 10 Oamios,
MakcumMyM 20 6ajuIoB) M CyMMBI TEKYIIMX OLIEHOK 32 CEMECTp MO OaTbHO-PEUTUHTOBOM CHUCTEME
(MuaEMYM 50 GamutoB, MakcuMyM 80 6amtoB). CooTBETCTBHE OAIUTOB ¢ TPAAWIIMOHHON OICHKOW M
orteHkoit ECTS npencraBieHo B TaOIUIIEC HIKE.

93- 90- 87- 83- 80- 77- 73- 70- 67- 63- 60- 50- 25-
98-100 97 92 89 86 82 79 76 72 69 66 62 59 49 0-24
A+ A A- B+ B B- C+ C C- D+ D D- E FX F
OTJINYHO XOpOIIOo YJIOBIETBOPUTEIHHO HeYI0BIETBO-PUTCIBHO
3a4TEHO HE3a4YTEHO

3auer cunTaeTcs CIAHHBIM, €CJIHM CyMMa OalIoB 110 BCEM 3aJIaHUSIM OWJIeTa OCTaBIISIeT HE MEHee
10 6am1oB (13 20 BO3MOKHBIX).

4. Bompochl K 3a4eTy 0 AUCHHUIINHE « XUMUD
1. Yem ompexpensiercs mpu THOpUAM3AIMM aTOMHBIX OpOHMTANEH THII U KOJMYECTBO 00pa3

VIOLMXCSI TUOPUAHBIX aTOMHBIX opOuTaneii? M3 Kakoro KoiIM4ecTBa W Kakoro BHUIA
opOuTajeii COCTOMT BAJICHTHBIN SHEPTrEeTUYCCKUN YPOBEHB SJICKTPOHHOH 00OJIOUYKH aToMa



yriiepojia B IepBOM, BO BTOPOM U B TPEThEM BAJICHTHOM COCTOSTHHSIX ?

2. Chopmymupyiire mpaBuino A.Il. DnbrekoBa (0 HeycToMUMBOCTH eHOJOB). Kakoro Tuma
peakuuu  peanuszyiorcs npu  rugparauun no  MUI. KydepoB 'y  aleTHIEHOBBIX
yraeogopoaos? Ilouemy mpu rugparanuu no M.I'. KydepoBy romosoru amerusieHa He
00pa3yiOT ampJeTU/bl, KaK B CIydae CaMoOro areTHiieHa?

3. B ueM 0COOEHHOCTH DJIEKTPOHHOTO CTPOEHHS OEH30JIBHOTO KOJIbIAa M CTPYKT YpBI
MOJNEKyIbl OeH3onma? B uyem BHemHe (B XHMMHUYECKHX peaKUHUsAX) MposBisieTcs 3ddext
COTIPSDKEHUS TBOWHBIX CBs3ei (Me3oMepHBIi 2 dekT) B 6eH301pHOM KOJbIle? B ueM paznuuune
OJMHAPHBIX, ABOMHBIX U ME30OMEPHBIX CBsA3eH? B ueM mpuymHa MOBBIIMIEHHON YCTOMYHMBOCTH
OCH30JI0B K PEeaKIHUsIM MTPUCOSTUHEHHUS?

4. Kakas xumudeckasi CBA3b HasbIBaeTcs koBalieHTHOW? Kak moka3biBaercs (0OBSICHSIETCS)
oOpazoBanne KC c nmosunuit IIM u KMM crpoenus aroma? B yem paznuuuve U B 4eM
CXOICTBO G - U T - cBa3u? Kakme xumudeckuwe CBS3U Ha3bIBAlOTCA KpaTHbIMH? B dem
pasnuuue JBOWHON U T - CBSZHU?

5. I3 Kakoro KOJIMYeCTBa M KAaKOT0 BHJAa OPOWTAJEH COCTOMT BAJICHTHBIA dHEPTreTUYECKUN
YPOBEHBb DJIGKTPOHHON OOOJIOUKHM aroma yriiepoja B TMEPBOM, BO BTOPOM U B TPEThEM
BaJICHTHOM COCTOSIHUSIX?

6. B yueM cXO0JCTBO W B uYeM pasziuyue ankuHOB W aueHoB? Kak u3MeHsieTcss BaJICHTHOE
COCTOSIHHE aTOMOB YIIIEpOJa B AJIKHHE [0 Mepe IPHCOSIMHEHNUs 110 TpoitHoit cessu 17 1 21

napbl aToMOB?
7. Chopmynupyiite mnpaBuio 3amerieHus (otmieruieHus) A.M. 3aiinieBa u 0OBSCHHUTE
OPUYUH y €ro COONIOACHUS. DIEeKTPOOTPULIATENILHOCTh JJIEMEHTOB. BiusHHE aTOMOB B
MOJIEK Y€ Ha pacnpeaene6Hue 3JeKTPOHHOM MIOTHOCTH.
8 Cdopmymupyiite npaBuino A.Il. DaprekoBa (0 HEYCTOWYHMBOCTH €HOJOB). Kakoro Tuma
peakuuu peanu3 YIOTCA IpH rUpaTanun no M.I. KydepoBy aneTuieHOBBIX
yreBogoponoB? Ilouemy mpu rugparanum no M.I. KydepoBy romosiorn aneruiieHa He
o0pa3 yloT anmbpAeTHbl, KaK B CIydae CaMoro aneTuicHa?
9. Tlepeuucnure TpU CTaguM MEXaHHW3Ma IEMHBIX peaknuii. B uem npuumHa oOpa3oBaHUs
MOOOYHBIX MPOJYKTOB B OPTaHUYECKUX PEAKITUsX?
10. UuayktuBHbI 3¢ dekt. BnusHue 3ameleHus atoma o- BOJOpOJia Ha rajoreH B MOJIEKynax
KapOOHOBBIX KUCIOTaX Ha MX CHILY.
11. MexaHu3Mm dIEeKTpOQWIBHOTO 3aMEUICHUs U AapPOMATHUYECKUX  YIIIEBOJIOPOJIOB.
OO0pa3oBaHue G U - KOMIUIEKCOB. 3amectuTtenu 1 u 2 poaa.
12. IIpaBuno MapkoBHUKOBa. BiusiHue aToMOB B MOJIeKylI€ Ha pacrpeielieHue 3IeKTPOHHOU
IUIOTHOCTHU. DJNEKTPOOTPULIATEIbHHOCTh 3JIEMEHTOB.
14. K xakuMm THUMaM peakimid OTHOCSATCS: (a) COOCTBEHHO KHCIIOTHBIE CBOWMCTBA; (0) peakiuu
srepuduKauy; (B) peakiuu AeKapOOKCHINPOBAHUSI.
15. BzaumHoe BIusiHHE aTOMOB B MOJIeK e ¢eHosa. Paznuyus B cBolicTBax:

A) OH-rpynnsl cniupToB U (PEHOJIOB.

0) 0eH30JbHOTO KOJbIIa heHoIa U OeH30171a.

16. Kakoit 00beM anerona (payy = 0,78 r/Mi1) MokHO moayduTh rujpaTanueil no Kyaepopy 1 W
METHUJIAIETHUIICHA, TIPU BBIXOJIe poaykTa 66% (1o macce)?
17. 2. Xumudeckue cBOMCTBAa aMH/I0B Ha IIPUMEPE aMH/1a ITAHOBON KUCIIOTHI:
(1)peaknuu aerumpaTanuu; 2)ruapoiusa; 3)ae3aMUHUPOBaHus; 4) OPOMUPOBAHUS B IICIOYHOMN
cpeze; S)BOoCcCTaHOBJIEHUS; 6)alluaupoBaHus (0 UMUJIOB).
18. Cx0xcTBO M pa3iavyre aMUHON U MENTHIHON CBSA3U; MOJMAMKJIbI M TOJTUIICOTHABL. B dem
pasinyre.aMUHOKHCIIOT MEX1y COO0M?



19. B uyeM pasnuuume YCIOBUI BH YIPU U MEXMOJEKYISPHOM JEeruaparaliyd CIOUPTOB
(«wkecTkasg » U «msrkas» aeruaparanuu) Kakux kiaccoB MpoayKThl 00pa3 YIOTCS B KaXI0M
u3 cinydaes? Kakux THUIIOB peakLUU IPU 3TOM PEan3 YroTCs?
20. Kak u 3a c4eT uero nposiBisieTcsi OCHOBHOM XapaKTep aMUHOB?
21. Buyewm paznuuue NOHATHI:
a) NepBUYHbIC, BTOPUYHBIE, TPETUUYHbIC AMHUHBI,
0) mepBUYHbIE, BTOPUYHBIE, TPETHUUHBIE CIIUPTHI;
22. B 4em npuynHa BEICOKOHN TeMIIEPaTyphl KUIICHHUS KapOOHOBBIX KHCIOT?
23. TlepBuyHasi, BTOpUYHAs U TPETUYHAS CTPYKT ypbl OEIIKOB.

3apaun
24 .Kak XMMHAYECKH Pa3IMYUTh CICIYIOIHE COCTUHEHUSA?
a)CH3— CH =0
6) CH3 — CH2— OH—
B) CH3— COOH
r) CH3COOC2H5
25. Cmemanu texuuueckue raspl: 200 mn CH4 (5% mnpumeceii mo o6béMy) u 400Mn

02
(8% mpumeceit mo 006éMy). Crkonbko CO2 (m u V) mOMyduTCs IpU CTOpPaHWH MeTaHa?
26. Cnenytomye COEIUHEHHUS PACIOJIOKUTE B IOPSIKE BO3pACTaHUS KHUCIIOTHBIX CBOMCTB.
Ha3osure ux.
CH3— CH =0, CH3 — CH2— OH, CH3—CH2>—Br, C2H4 — CH3 — CH2 —HO, CH3— CH
=0, CH3— COOH, CH3COOC2Hj5
27. Jlns HYbKE IPOBECHHBIX CXEM IIPUBECTU Ha3BaHUS MPOAYKTOB U TUIIOB PEAKIIMM:

+4eNO, 4 +B +B +KOH
S iioman] s gy TG v POy g Dl HOM o
+ NH,0H (ermgprozs o)

28. B mpoOupkax 0e3 OSTHKETOK HaxOAsTCs OEH30J, TOJyol U TekceH. Yrto Oyner
HaOMIOAaThCs MPU J00aBIEHUH B Kaxnyo u3 mpobupok: (a) KMnO4

(kucIblil pacTBOp) Npu HarpeBanuu; (6) 6pomHoit Bobl; (B) Opoma u FeBr3 (p-p B CCl4)?

Ha ocHoBe Bammx OTBETOB MpeIoKUTE CHOCOO ONpeNeNeHusi COJIEPKUMOTo KaXIOoW HX
IpOOHPOK.

29. Kakoe komuuecTBO MeraHa (m, V) MoxHO monyduTs ruaponuzoM 20 r Al4C3? Ckonbko
(Al(OH)3 mpu 3TOM MONTYIUTCS?

30. OcymiecTBUTE CIEAYIOIINUE MPEBPAIICHUS, HA30BUTE MTPOIYKTHI U THIIBI PEAKITUN:

@ +Cl , +Cl- CH(CHy), oG g e,
(AICL) 1T L)) :

31. Kakoit 00péM auBuHUIA (Ta3) moayautcs U3 1 ToHHBI 3TUI0BOrO cniupra (C2H50H) npu
BBIX0/I€ OCHOBHOIO IpoaykTa 75%?

32. Kakoit 00béM razoB oOpa3 yercs npu B3pbiBe 200 r TpoTuna? (MPOAYKTHI peakIuu
ropenus: CO2, NO, H20nap). Onpezenure NpoleHTHOE COIEPIKAHKE Yriiepoa, BOIOPOIa,
a30Ta U KUCJIopoJia B cocTaBe Mosiek yiibl TpoTuia C7HSN306.

33. [IpuBeauTe CTPYKT ypHBIE (POPMYIBI C HA3BAHUSIMU U YKa3aHUEM BHJIOB

XUMHUYECKHX CBA3EH (G U 1) Bcex mecTu n3oMepoB aueHoB C5HS.

34. YkaxuTe peareHThl, YCIOBHUS MPOBEACHUS U THUIIBl PEAKIUM CIEIYIOIINX MPEeBPAICHUINA:

oo @ @,




35. Kakyio macc y pactBopa OpoMHOW BOABI C MaccoBoW noneir O6poma 3,2%  MOXKHO
MOJIHOCTHIO O0OECIIBETUTH MpOMYCKaHueM 4epe3 3TOT pactBop 200 mur mpormena?
36.

GH3 COOH ONa
uSHIDD
= _ =

37. Kakoe konmuyectBo (m, v, V) mpomnaHa MOXKHO CXKeub, 3aTpaTuB | M3 Bo3nyxa? OO0BEMHOE
coJiep KaHue KUCI0poaa B Bo3ayxe cuutarb 20%.

38. Kakoil 00BbEM aleTwiieHa MONYYUTCS MNPU THApPoIU3e | TOHHBI TEXHUYECKOro KapoOunaa
KanpLus, copepxaiero 12% npumecein?

39. JInst HMKe MPOBEACHHBIX CXEM MPUBECTH HA3BaHMSI MPOJIYKTOB U TUIIOB PEAKIUH:

+CL +EOH +HOH
(:I:I'II-IFI'I'EIBI:-]I-I; E (ngﬁ r;

40. Yepe3z pactBop OpOMHONM BOABI TPON YCTUIM & JMTPOB Ta30BOM CMeCH ITaHa C

[Brranm] _1- U <4

STUJICHOM. B pe3 ymbrare macca CKISHKH yBeJIMYWiIach Ha 7 rpamMoB. Omnpenenute cocTaB
ra3oBOM CMECH.
41. Hanumure (mpeasioxKnuTe) CEpur peakluil mpeBpamieHus:
(a)
CH:—CH:-C :ca,—_’c CHs

42. Kakoii 00béM nuBuHMIa (Ta3) momydutcs u3 1 kxr atunosoro cnupra (C2HSOH) mpu
BBIX0JIE€ OCHOBHOTI'O MpoaykTa 85%7?

43. [IpuBenute CTPYKTypHBIE POopMYIIBI (C HA3BAaHUSMU) BCEX IIECTH U30MepoB nueHoB C5HS.
44. Kakoit 00béM nuBuHMIA (Ta3) momyautcs u3 1 kxr stunoBoro cmmpra (C2HSOH) mpu

BBIX0/IE€ OCHOBHOI'O MpoaykTa 85%7?
45. I[IpuBenute CTPYKTypHBIE POpMYIIBI (C HA3BAaHUSMH) BCEX IIeCTH U30MepoB nueHoB C5HS.

46. Cmech ¢opmanperiuia ¢ BoJOPoJOM (IUIOTHOCTh MO BOAOPOAY 4,5) mpom yCTWIM Haj
HarpeThbM HUKEJIEBBIM KaTaJl3aTOPOM, MOCIE YEro CMECh OXJIaJMIN [T BBIACTICHUS KUAKOTO
npoaykta peakiuu. CpenHss MOJIIpHAs Macca OCTaBIIEHCs 1OCie 3TOro ra3oBoit cmecu B 1,5
pa3a MeHblIlIe UCXO/IHON. PaccunTaTh BBIX O] TPOJYKTA PEAKLIUU.

47. HazoBuTE NPOAYKTHI U TUIIBI PEAKIIHI:

Cl, , NaOH.  _QuO e

CH;-CH; % B

(O]
(soaH) (t°C) g ?

48. Ha3oBute MpoayKThl U TUIIbI pEAKIIUA:
+HOH +Al(OH):

—a— ?
CHs — CHs SA i (H')
#3Cl, +HOH \\ 5 .
(-3HCI) (NaOH)

49. Kakyio macc y pacTtBopa OpOMHOH BOIBI C MaccoBoil moneir Opoma 4,8%  MOXKHO



HOJHOCTBIO 00ECIBETUTD MPOMYCKaHUeM 4epe3 3ToT pactBop 100 mut mponeHa?
50. Hannmmre cxemy npeBpalieHU U yKaXKUTE TUIIbl peakui

-~ -t o

[2 - TGy Tan] L .ﬁ.-H-.ll‘- E HEOH
[compTon. )

51. IlpuBenute npumepsl cTpyKTYpHBIX hopmyn u HazBanus |, 11 u 11l amuuoB coctaBa C5H13N.
52. IlpuBenuTe OOWIYIO CTPYKT YpH Y0 (OPM Y1y CIOXKHBIX 3(PHPOB  KapOOHOBBIX
KuCIoT. JlBa BapmaHTa HaWMEHOBAHMS CIIOXKHBIX 3¢upoB. JlaiiTe onpeneneHue KUPOB U
NpUBEIUTE UX OOLIYI0 CTPYKT YpH yio ¢opMmyry. B uem cxoactBo m B 4eM pa3nuuus
MPOJYKTOB (a) KUCIOTHOTO U (0) IIIe JIOUHOTO THAPOIN30B CI0KHBIX 3(HUpPOB?

53. Kakoii 00béM Oyrana MokeT ObITh HOJydeH B3aumogeiictBueM 31,2 rpamma HoaucToro

stuna C2H51 u 5 rpaMMOB METAITUYECKOTO HATPHs TPH BBIX0€ mpoaykTa 80%?

54. CocTaBbTe YpaBHEHHUS PEAKIUI MPH MOMOIIU KOTOPBIX MOKHO OCYIIECTBUTH CIIEYIOIIHE
npespanienusi: CH4 — C2H2 — CH3— CH =0 — CH3 — CH2— OH—
CH3—CH2>—Br—C2H4 — CH3 — CH2 —HO — CH3— CH =0 — CH3— COOH —
CH3COOC2H5
55. TpunenTup anarivucep NOJABEPTHUTE:

a) kuciaotHomy runponusy (p-p HCl);

0) menounomy runponusy (p-p NaOH);

HA30BUTE MOJYICHHbIE COCAMHEHUSI.

56. Kakoii o6bem aneroHa (payy = 0,78 r/mir) MOkHO nonyduTh rujparanuei no Kyseposy 1 M3

METHUJIAIETUIICHA, TIPU BBIX0JIe MPoaykTa 66%(1o macce)?

57. IloctpoiiTe CTPYKT ypHbIE (OpPMYIIBI BCEX H30MEPHBIX KapOOHOBBIX KHCJIOT (ZBE) U
cnoxHbIx d¢upoB (uervipe) coctaBa C4HRO2. HazoBute Kaxaoe COeIUHEHUE ABYMSA
crocobamu.

58.  IlpuBeaute BapHaHTHl CTPYKTYPHBIX (OPMYI TpexX TPUNENTUAOB C YIaCTHEM

[JIyTaMUHOBOM KHUCIOTHI W JiM3uHa. OOUH M3 TPUIENTUIOB (U3 MPEAbLAYIIETO

3a/laHusl) IOJIBEPTHUTE: a) KHUCIOTHOMY ruaponu3y (p-p HCL); 6) menounomy ruaponusy (p-p
NaOH); HazoBHTE MOTYyICHHBIC COSTUHEHUS

59. Kakoit 00bEM nponuHa MoJIyduTcs IPH TUAPOIU3E 2 KI' TEXHUYECKOro KapOuaa MarHus,

conepxkamero 10% npumeceit?

60. Ilpm [nelcTBMM METAJIMYECKOIO HAaTpusi Ha CMECh, COJEpIKallyio 6,2 T
STHJICHTJIMKOIS. W HEM3BECTH IO MacCy TIHIEpUHA, Bbyaenwiock 5,6 n H2. Berumcnure
COCTaB CMECH B IIPOIICHTAX.

61. JlonummTe ypaBHEHUE PEaKLMU U BRIOEpETE Ha3BaHHE IS MO YHEHHOTO COSANHEHHUS

EyteH-T+HBr —  w |,

62. Hanumure 1 NpeanoXuTe cepuu peakluii IpeBpaleHus:
(a)
[mponason-1] 2 [mpomarox-2]
(6)
63. B uem npuuuHa BHICOKOH TeMIepaTypbl KUIIEHUS KapOOHOBBIX KUCIIOT?

64. Boibepute peareHTbl HEOOX OJJUMbIE AJIs CIIEYIOLLET0 MPEBPAIECHNUS:

o
[

?
CH~C =CH ——— CH—C —CH;



a) KOH; 8) H,S0,;

6) H:0 (Hg™"); r) 02
65. Kakast coip U CKOJIBKO T'PaMMOB €€ IOJIYIUTCs, eciu Juist HeiTpanusanuu 112r. 10 % -Horo
pactBopa KOH u3pacxonoBanu maBeneBoi KUCIOTHI 18T.7?



DdenepanbHOE TOCY1apCTBEHHOE O0IKETHOE 00pa30BaTEIbHOE YUPEXKICHUE
BBICIIIEr0 0OPa30BaHMUs
«HoBocuOupckuii rocy1apCTBEHHBIA TEXHUYECKUI YHUBEPCUTET
Kadenpa xumun 1 XuMu4eckoi TEXHOJIOTHH

ITacnopT KOHTPOJILHOM PAdOTHI

M0 JUCHUTUIMHE «XUMUSI», 3 CEMECTP

1. MeToanka oneHKH

CTyneHThl AOKHBI Ha OCHOBE 3HAYEHUI MapaMeTpoB, 3aJaHHBIX B TaOJMIIe, JJIsi CBOETO
BapHUaHTa ONpEETUTh YKa3aHHbIE B 3a/laHUM K paboTe XapakTepucTuku. KoHTponbHas pabora
npoBoauTcs Mo TteMe “BricokomonekynsipHble coenuHeHus (BMC) u  koMmo3unuoHHbIE
MaTepuaibl Ha UX OCHOBE ~ BKJItOUaeT 6 3aaHui. BeINOMHAETCS MMCbMEHHO.

[Ipn BbIOMHEHUM pacueTHO-rpaduyeckoro 3ajnaHus (paboThl) CTYAEHTHI JOJKHBI
POBECTH aHaNu3 OOBEKTa AMAarHOCTUPOBAHUS, BBIOpaTh W OOOCHOBATH JAMATHOCTUYECKUE
IPU3HAKU U TapaMeTphbl, pa3paboTaTh aJrOpUTMbI TUarHOCTUPOBAHUS.

TuTyIbHBIN JTUCT KOHTPOJBHOW PaOOTHI JOJDKEH COAEpKaTh Ha3BaHUs MUHUCTEPCTBa, BY3a,
dakynpTeTa M Kadenpsl Ha KOTOPOW BBINOJIHSUIACH KOHTPOJBbHOM paboThl. Huke nomkHa
conmepxkatbcsi  ¢paza «KoHTponbHas paboTa 1O AUCHUILIIMHE «XUMHS» Ha TEMY
«Bpicokomonekymsipabie coeauHenuss (BMC) u KOMIO3UMLIMOHHBIE MaTE€pHallbl HA UX OCHOBEY.
Hanee conepxurcs ¢ppasza «BbIMOTHUI: CTYAEHT» ¢ YKa3aHHEM TPYIIIbI CTYAEHTa, €ro pamMminu
C HMHUIMAJIaMH W HoMepa BapuaHTa. Huke ykasplBaeTcs MpenojaBarelb, NPOBEPUBIIUI
KOHTPOJIbHOM pPa0OoThl. BHU3Y TUTYNBHOrO JHMCTa YKa3bIBA€TCSl TOPOA M TOJ BBIIOJHEHUS
KOHTPOJIbHOHM paboTHI.

OO0s13aTeNbHBIMU CTPYKTYPHBIMU YacTSIMU KOHTPOJIBHOW pabOThHI SABISAIOTCA HCXOAHBIE
MaHHble M YyKa3aHHble B 3aJaHus cBoiicTBa. HeoOxommmo rpaduueckoe oToOpakeHue
pacmpenelieHuss SHEePreTUYeCKuX YpOoBHEW B cucteme. HeoOXoaumMo ONHCaHWE CBOWCTB
COEIMHEHUH 3JIEMEHTA, YKAa3aHHBIX B 3a/IaHUH.

OneHrBacMbIMM  TIO3ULIMSIMU ~ SIBJBIFOTCS.  HAIMYME BCEX ITyHKTOB 33/IaHUsI M MPABWIBHOCTh HX
BBIIOJIHEHMS.

2. Kpurepum oneHku

Pabota cunTaeTcs He BHINOJHEHHOM, €CIIM BBIMTOJTHEHBI HE BCE YAaCTH KOHTPOJIBHOM PabOTHI,
OTCYTCTBYET aHaJIM3 OOBEKTa, JMATHOCTUYECKHME IIPU3HAKK HE OOOCHOBAHBI, OIICHKA
COCTaBJIsIeT MeHee 5 0alioB.

Pabota cunTaercst BHIMOJHEHHON HA MOPOTrOBOM YPOBHE, €CIIM YaCTH KOHTPOJBbHON paboThI
BBITIOJTHEHBI ()OPMATBHO: aHAIN3 00BEKTa BBIOJIHEH 0€3 JEKOMIIO3UIINH, JHATHOCTUYCCKUE
MPU3HAKU HEJOCTATOYHO OOOCHOBAHBI, OIICHKA COCTaBIIsIET 5-6 6asioB.

Pabora cuutaercs BBHINOTHEHHON Ha 0a30BOM ypOBHE, €CJIM aHAIU3 OOBEKTa BBHIMOJIHEH B
MOJIHOM O0BbEMe, MPU3HAKU W TMapaMeTpbl AMArHOCTUPOBAHMSI OOOCHOBAHBI, AJTOPUTMBI
pa3palboTaHbl ,HO HE ONTUMHU3UPOBAHBI, OIIEHKA COCTaBIISIET 7-8 OaIOB.

PabGora cuuTaeTcsi BBINOJIHEHHON Ha MNPOABHHYTOM YpPOBHE, €CIU aHalu3 OOBEeKTa
BBITIOJITHEH B TIOJIHOM OOBeMe, TPU3HAKH W TMapaMeTphbl JUArHOCTUPOBAHHS OOOCHOBAHBI,
QITOPUTMBI pa3paboTaHbl M ONTHMHU3UPOBAHBI, OlleHKa cocTaBmsieT 9-10 6amos.

3. Ixauaa oueHKH

B o0mieli oneHke Mo MUCIUIUIMHE OBl 32 KOHTPOJIBHON paOOThI SBISIOTCS YacThIO OOIIeH
OLICHKH ¥ YYHMTBHIBAIOTCS B COOTBETCTBHU C TpaBHJIAMH OaUIbHO-PEHTHHTOBON CHCTEMBI,
IPUBEIEHHBIMU B pabodeil mporpaMMe JUCHUILIMHBL.
B tabsuiie mpeacTaBieHa IKajia OIEHKA KOHTPOIbHOW pabOThl, MAKCHMAJIbHAS CyMMa
3a BBINIONHEHHBIE 3amanus cocrapisier 10 OammoB. KouTponpHas pabora cuuTaeTcs
BBINTOJIHEHHOM, €CITU CTYeHT HaOupaeT He MeHee 5 6aJlIoB.



Ne 3amanuns 1 2 3 4 5 6

bann 2 2 2 1 1 2

4. IlpumepHblii nepevYeHb TeM KOHTPOJbHOH padoThl
«BbicokomoJiekyasipable coeqnnenns (BMC) u KoMno3MLMOHHBIE MATEPHAJIBI HA UX
OCHOBeE»
1.Ctpoenue mosnexynsl BMC (cMm. BapuaHT B TaOIuIe).
2. Xumudeckue u ¢puzndeckue cpoiictea BMC.
3.Crioco0bI monydeHus.
4. KoMmmo3u1roHHble MaTepuaisl Ha ocHoe BMC.
5.06nactu npUMeHEHUsl.
6.ITpumeps! npumenenuss BMC (cM. BapuaHT) B KOHCTPYKIIMOHHBIX MaTepuanax paano- 1
MHUKPOIJIEKTPOHUKHU.

Tabmuna

Ne papuanta BMC
1. momuctupon

2. COBUJIEH

3. TuUIeKcuriac

4. nomuamup [1A-6

5. ¢enon-gopmanbaeruHas cMoa
6. MOJIUATUIICH

7. monaudTUNEH-TepedTaIaT

8. SIoKcHAHAs cMoJja

9. monaunponuieH

10. propormact



DenepanbHOE TOCYIaPCTBEHHOE 0101KETHOE 00pa30BaTEIbHOE YUPEXKICHUE
BBICILIET0 00pa30BaHUs
«HoBocuOupckmii rocy1apcTBEHHBIN TEXHHYECKUI YHUBEPCUTET)
Kadenpa xumuun 1 xuMuueckoi TEXHOIOTHH

IMacnoopr
pacyeTHO-rpadu4ecKoro 3aganus (padornbl)

10 AUCIHUIUIMHE «XUMUS», 3 CeMeCTp

1. Meroauka oueHkHn

B pamkax pacuetHO-rpaduyeckoro 3amaHus (paOOThl) MO AUCHUIUIMHE CTYAEHTHI
JIOJIKHBI J1aTh OMUCAHUE CBOMCTB U 3JIEKTPOHHOTO CTPOEHUS 33JaHHON MOJIEKYJIbI, IPEASIOKUTD
croco0 CHHTE3a IaHHOT'O COEIMHEHUs, yKa3aTh TUIIBl 1 MEXaHU3MbI PEaKIHH.

[Ipn BbInOMHEHUM pacueTHO-rpaduueckoro 3aaaHus (padoTbl) CTYIAEHTHI JIOJKHBI
IPOBECTH aHaJIM3 OOBEKTa JUArHOCTUPOBAHMS, BBIOpaTh W OOOCHOBATh JIMArHOCTUYECKHE
IPU3HAKU U ITapaMeTphbl, pa3paboTaTh aarOpUTMbI TUarHOCTUPOBAHUS.

Tutynenbeiii muct PI'P momken comeprxaTh Ha3BaHUs MUHHCTEepcTBa, BY3a, dakynprera
u Kadenpel Ha xoropoil BeImodHsach PI'P. Humke nomkna conmepkathest ¢paza «PacuerHo-
rpaduyeckas padoTra Mo JUCHUILIMHE «XUMUS» Ha TeMy «CBOWCTBA M CHHTE3 OPraHHMYECKOro
BemiecTBay. Jlanee comepkutcs Gpaza «BBIMOTHWI: CTYIEHT» C YKa3aHHUEM TPYIIIbl CTYIEHTA,
ero ¢aMwiIMM C UHULIMAIaMU W HoMmepa BapuaHTa. Hupke ykaspIBaeTcsi NperojaaBarelb,
nposepusBiuyii PI'P. BHu3y TuTynbHOrO 1CTa yKa3bIBaeTCs ropoj U rox BuiroiHeHus PI'P.

OO0s3aTeNbHBIMU  CTPYKTYpHBIMU  YacTsMU PI'P  sBistoTcst MCXonHBIE MJaHHBIE W
yKa3zaHHble B 3adaHus cBoiicTBa. HeoOxomumo rpaduueckoe OTOOpakeHHE CTPYKTYPHOM
(GopMynbl MOJIEKYJBl M BHYTPUMOJEKYJISPHBIX CBsized. JloipkHa OBITH MNpEeAsio’keHa Ielb
peakuuii CHHTe3a MOJIEKYJIbl M ITPOBEICHA Kilaccu(UKalUs TUIIA U MEXaHU3Ma peaKIuil.
OueHnBacMbIMA TIO3ULIMAMM  SIBISIIOTCSL  HAIMUME BCEX ITyHKTOB 33/laHUs M NIPAaBWIBHOCTb X
BBITIOJIHEHYSL.

2. Kpurtepuu oueHKu
Kaxxnoe 3amanue KOHTPOIbHOM paboThl oleHuBaeTcs B 2.5 — 5 Ganna.

e PaboTa cunrtaercs He BBINOJHEHHOM, €CIM BBITONHEHBI He Bce yactu PI'3(P), orcyrcTByeT
aHaianu3 00BEKTa, TMArHOCTHYECCKHUE MPU3HAKH HE 0OOCHOBAHBI, OIlEHKA cocTaBisiecT MeHee 10
OaJsoB.

e PaGoTta cumTaercs BBIMOJHEHHONW HAa MOPOroBoM ypoBHe, eciu vactu PI'3(P) BeimosHeHbI
(hopMalIbHO: aHaANIM3 OOBECKTA BBIMOJIHEH 0O€3 JACKOMIIO3UIIMM, JHArHOCTHYECKUE IMPU3HAKU
HEIOCTATOYHO 00OCHOBAHEL, OIleHKa cocTassieT 10-13 Gamios.

e PaGoTta cumTaeTcs BBIMOJHEHHOW Ha 0a30BOM ypOBHE, €CIM aHAINW3 OOBEKTa BHITIOJIHEH B
MOJTHOM O00ObeMe, TPHU3HAKH M IapaMeTphbl JUArHOCTUPOBAHUS OOOCHOBAHBI, aJTOPUTMBI
pa3paboTaHbl ,HO HE ONITUMHU3HPOBAHBI, OLICHKA cocTaBIsIeT 14-16 6amios.

e PaGoTa cunTaercs BHITIOJIHEHHONW HA MPOJABHHYTOM YPOBHE, €CIIM aHAIN3 O0OBEKTa BHITIOJIHEH
B TIOJIHOM OOBeMe, MPU3HAKKM WU TapaMeTphbl IUArHOCTUPOBAHUS OOOCHOBAHBI, AJITOPUTMBI
pa3paboTaHbl ¥ ONTUMHU3UPOBAHBI, OIleHKa cocTaBisieT 17-20 6amos.

3. llIxkana oueHKH
B oOwieit onenke mo nucuuruinHe 6amisl 3a PI'3(P) sBastorcs yacThio oOwiel OIEHKU U
YUUTBHIBAIOTCS B COOTBETCTBUU C MpaBUIaMH 0alIbHO-PEHTHHTOBOM CHCTEMBI, MPUBEICHHBIMU B
paboueii mporpamMme AUCIUTIINHBL.
Kaxnoe 3amanume PI'3(P) omenuBaercs B 0 — 5 OamnoB. PacuerHo-rpaduueckas pabora
CUMTAETCs BHIIIOJHEHHOH, €CIM CTYIeHT HabupaeT He Menee 10 6asoB.



4. Ilpumepnblii nepedens Tem PI'3(P)

Tema. CBolicTBa 1 CHHTE3 OPraHUYECKOTO BEIECTBA.
3ananue 1. Hanmummre CTpyKT ypHYI0 GOpMYITy, YKQKUTE THUII THOPUANU3ALNY SJIEKTPOHHBIX
opOuTaseif Bcex aTOMOB, -CBSI3H, -CBSI3U MOJIEK Y/IbI, © H300pa3uTe 3TO TpapuuecKu Jis
CIIEAYIOLIMX COCANHEHUMN:
3ananue 2. [Ipemnoxute crnocod CUHTE3a JaHHBIX COEAMHEHUN U3 HEOPTraHUYECKUX
COEIMHEHUH.
3ananue 3. YKaXHUTe TUIIBI CII0JIb3 YEMbIX OPraHUYECKUX PEAKIIMM.
3aganue 4, YKaXHUTe MEXAHU3MBbI UCITOJIb3YEMbIX OPraHUYECKUX PEaKIUi.

BapuanTtel 3ananuii.

Ne 1. HazBanue TpuBuanbHOE Ha3BaHUE TpusuanbHoe

BapuanTa | Ankuna, (anken, | (KK)*(crupr, naspanue (AK)*
aJIKaH) (deHo, abaeTn)

1 4-METWINEHTUH-2 | MacisHasi KHCIIOTa TJIMIUH

2 reKCUH-3 YKCYHas KUCIIOTa aJlaHuH

3 4-MeTUITreKCUH-2 | KalpujoBasi KUCIIOTa CcepuH

4 5-METWITeKCUH-3 | KallpuHOBasi KUCIIOTa LIUCTENH

5 TeNTUH-2 IIPOIIaHOBAs KUCJIOTA (beHunanaHuH

6 2-METWITENTHUH -3 | MypaBbUHas KUCIIOTA TPEOHUH

7 OyruH-2 M-(raneBas KucioTa BaJIMH

8 5-MeTWITeKCUH-1 | BaJepuaHoBasi KUCIOTa JICUITUH

9 IIEHTUH-2 AKpUJIIOBask KUCIIOTA METUOHUH

10 2,5- OeH30liHasg KUCIIOTa HU30JIeHUIINH
JUMETHITEKCUH-3

* 1o TpyBHAIbHOMY Ha3BaHUIO aMMHOKHCIIOTHI HalMcaTh € CTPYKTypHYto U b.d. hopmynsl u
Jlajiee Kak B IPYruX MyHKTax 3aJaHui



