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1. MecTto aucuuninnbl B cTpykrype OOII
JlokyMeHT cocTtaBlieH B coorBeTcTBHH ¢ Tpedoanmsivu @T'OC BIIO u OOII BITO

TIIY no cneumnanenoctu 21.05.02 [ Ipuknannas reonorusy». JucuuminnHa «XUMHSD» OT-
HOCHUTCSl K IUCLUIUIMHAM 0a30BOW HYaCTH MAaTEMaTHYECKOrO M HAayYHO-ECTECTBEHHOTO
nukna (b2) B nukie OOIL JJucuumnimHa OCHOBBIBAETCS Ha 0a30BBIX 3HAHUSX, MOTYUEH-
HbIMU CTYACHTAMH NPU M3YYEHUH XUMUH, (PU3UKH U MATEMATUKU B Kypce CpeqHel LIKo-
ael. Jlncuummaa «Xumus» GOpMUPYET 3HAHHS CTYAEHTOB JJIsl OCBOSHHS] AMCLMILINH B
cootBerctBun ¢ OOII TIIY no cnenuaneHoctu 21.05.02 — «IIpukinanHas reojorus» sis-
nsiercst mpepekBusuToM m3ydenus gucuurmH JIACIIBM. 5 «OOmasi reonmorusn,
JUCLLBM.1.3 «l'eoxuMuueckue METOAbl MTOMCKOB MECTOPOKACHUM TMOJIE3HBIX MCKOIa-
embrx», JUCIL[B.M12 «OcHOBBI ruaporeojornu u uHxeHepHoW reonmoruny, JIWCL]
BM.9 Oxomorum», HUCI[BM.32. «eonoruss wu reoxumusi HePTH U Ta3ay,
JUCILLB.M7 «OCHOBBI KpHCTAJUIOTPAPUU U MUHEP AJOTHI.

s yCBOEHHUS TEOPETUYECKUX U MPAKTUUECKUX OCHOB XUMHH Yy CTYAEHTa JIOJIKHBI
OBbITH C(POPMHUPOBAHBI KOTHUTHBHBIE KOMITETCHLIMH

e CcrocOOHOCTb K CAMOOPTaHU3AIMHU B MPOIecce OOyUeHUS,

e o0namaHue yMEHUsMH M HaBBIKAMU K HCITOJIb30BAHUIO MCTOYHUKAMH ISl cOOpa,

00paboTKM U aHaMM3a HHPOPMALUY;

® CrOCOOHOCTH MOJIB30BATHCS KOMITBIOTEPOM W MHBIMH CPEICTBAMH KOMMYHUKATH B-

HOT'O Ha3HAauY€HUs JUIsd TOMCKA JAHHBIX;
COLIMANIbHO-IMYHOCTHBIE:

® CrnocOOHOCTh KOMMYHHUIIMPOBATD B TPYIIIIE;

® CrOCOOHOCTB y4aCTBOBATh B HKCIIEPHUMEHTAJIBHBIX padoTax.

2. Pe3yabTaThbl 0CBOEHHUA AUCHUIIMHBI

ITo okoOHUaHUYM U3YUEHUS TUCHUIUTMHBI « XUMUSD) CTYIEHT OyneT crocobeH: mpume-
HATH MMOJyYeHHbIE 3HAHUS, YMEHHUs, HABBIKM M KOMIETCHIHH NPH H3y4YeHUH OOIeHay Y-
HBIX U CHEIUAITbHBIX AUCLHHUILINH, CBSI3AHHBIX ¢ XUMuel. B nucrunnmae « Xumusp 3akia-
IBIBAIOTCS. OCHOBBI MOHUMAHMSI CYIIHOCTH W BBISBJICHHS MPUYHH MPOTEKAHUS XU MUYE-
CKUX TPOLIECCOB, YTO B JaJbHEHIIIEM HCIIOIB3YeTCS P U3YUYEHUN CIeIHAbHBIX JUCI U-
IUTMH, TakuX Kak «['eoxumust mporeccoBy», «OCHOBBI KpUCTAIIOrpaduu 1 MUHEP aJIOTHN
u ap. CocraBnsronme pe3ynbTaToB 00y4eHUs, KOTOpble OyAyT MONYy4eHbl MPH HU3Y4EHUU
TaHHOW IUCLUILINHBI B TaOI. 1.
abmuna 1.
Cocmasasiowue pe3yremamos 00y4entis,, Komopusie 0y0ym noayyenst npu u3y4enuu Oam-
HOUl OUCYUNIUHDI

dopmupyeMbIe
KOMIIETeHIIUH B
COOTBETCTBHH €

00)11

Pe 3yJIbTATBI 0CBOCHHA NUCLHHILIHHBI

32.12,33.1 B pesynemame oceoenus oucyuninunst cmyoenm Oondicen 3HAmb:
XHUMHUYECKHE CBOMCTBA 3JIEMEHTOB, COSAUHEHUM, THUTIBI CBSI3€H U MEK-
MOJIEKYJISIPHBIX B3aUMOJCHCTBUH, PEAKIHOHHYIO CIIOCOOHOCTh BE-
IIECTB, UX XUMHUYECKYIO HIACHTH(UKALIIIO, OCHOBbI TE€PMOIUHAMUKH U
KUHETUKU;

OCHOBHbIE IPUHIUIIBI JUIs [NIAHUPOBAHUS U peasin3allii CaM Opa3BUTHUS
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1 CAMOCOBEPILICHCTBOBAHUS JIMYHOCTH.

¥2.12, V3.1 B pesynemame oceoenus oucyuninunst cmyoenm OONiCeH yMemp:
OTIPENENSATh OCHOBHBIC (PM3HKO-XUMHUUYECKUE XaPAKTEPUCTHKHU BEILECTB;
aHAJIM3UPOBATh U OLIEHUBATH MH(POPMAILIHIO, MCIIONb3Ysl COBPEMEHHBIE
oOpasoBaresbHbIe 1 HHPOPMAITOHHBIE TEXHOJOTHH.

B2.12, B3.1 B pesynemame oceoenus Oucyuninunst cmyoenm Oondicen 61a0emy:
METO/IaMH Ka4eCTBEHHOIO H KOJIMYECTBEHHOrO aHAJIN3a OJHO- H MHOTO-
KOMITOHEHTHBIX CUCTEM,;

METO/IaMH TIOUCKA, BBIOOpa 11 oOMeHa nHpopMaIieii C HCIONb30BaHHEM
COBPEMEHHBIX MH(POPMALIMOHHBIX TEXHOJOTHI MPH pearu3aluu Mpo-
(ecCHOHANBHON IEATETbHOCTH.

3. CTpykTypa u coaepxRaHHe TUCHUILUTHHBI
Pasznen 1. OcHOBHBIE MOHATHS H 3AKOHLI XUMHH

XuMus Kak 4actb ecrecTBo3HaHus. [Ipemmer xumuu. CBs3b XUMHU C APYTUMHU
HayKaMH. 3HaUYE€HUE XUMUHU B (OPMUPOBAHUH MBINUICHUS, B U3YYSHUU TPHUPOABI U PA3BU-
TUW TEXHUKH. XUMHUS U TPOOTIEMBI SKOJIOTHH.

OCHOBHbBIC TIOHSITHS B XMMH U aTOM, XUMUYECKUI 3JIEMEHT, U30TOMHBIN COCTaB aTo-
MOB, MOJIEKyJa, TIPOCThIE M CJIOXKHBIE BelecTBa. AiuioTponus. BaneHTHOCTh. Xumuue-
CKUI SKBHBAJICHT, MOJISIPHASI Macca SKBUBAJICHTA.

®DyHAaMeHTabHbIE U YaCTHBIE 3aKOHBI. 3aKOH SKBUBAJIEHTOB, 3aKOH

Buab! yueOHoI 1e s TeIbHOCTH:

Jlexiust 1. OCHOBHBIE 3aKOHBI XUMUU.

[pakTrueckoe 3aasiTue. 1. ATOMHO-MOJIEKYJSIPHOE YYCHHUE.

JlaboparopHas padora 1. OCHOBHBIE KJIACCHI HEOPTAHMYECKOW XUMHH.

JlaboparopHas padora 2. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIHH.

Jlaboparophas pabora 3. OnpeneneHne aTOMHON U SKBUBAJIEHTHONW MacChl METaJlIA.
Pazgen 2. CtpoeHue BelecTBa

Ctpoenne aroma. Mctopust pa3BuTHs MPEACTABICHUN O CTPOEHUHU aToMa. TeopeTu-
YECKHE OCHOBBI COBPEMEHHOH TEOPUM CTPOCHHUS aTOMa - KBAHTOBOM MEXaHUKU. ABOU-
CTBEHHAsl IPUPOJA 3JIEKTPOHA, BEPOSITHOCTHBIN XapakTep 3aKOHOB MUKpoMupa. I unoresa
Jlyn ne bpoiins, npuHuun HeonpeneneHHOCTH | eiizenOepra. KBanToBble umcna. AToM-
Hble OpOMTAHN, YHEPTETHYECKHE YPOBHU U MTOAYPOBHH, OCHOBHBIC IPUHIIMIIBI UX 3aI10 JI-
HEHUsI: MPUHLIUI HauMeHbllel sHeprun, npuHuun [laynu, npasuno ['yaaa. DnekrpoHHbIE
(opMyIIBI aTOMOB, BAJIEHTHBIC 3JIEKTPOHBI. SIBJIEHHE «IIpOBajia» 3JIEKTPOHA. BaneHTHBIE
BO3MOKHOCTH aTOMOB.

Ilepnoanyeckuil 3akoH U nepuoauyeckas cucrema /. 1. Menneneesa. Ilepuoguue-
ckuii 3akoH [I M. MenneneeBa. CBsi3b 3JIEKTPOHHOTO CTPOEHUSI aTOMa C €r0 MOJIOKEHUEM
B MIEPUOANYIECKON cucTeMe. 3aBUCUMOCTh CBOICTB 3JIEMEHTOB (PaguyChl aTOMOB U HOHOB,
SHEPrHsl MOHU3ALMHU, CPOJACTBO K BJIEKTPOHY, 3JEKTPOOTPHUIATEIBHOCTD) OT UX MOJIOXKe-
HHUsI B Iepuoandeckod  cucreme. KHCIOTHO-OCHOBHBIE WM OKUCIUTEJIBHO-
BOCCTAHOBUTEJIbHBIE CBONCTBA BELIECTB.

OCHOBHbBIE THUIBI XUMHYECKOH CBs3U. MexXaHU3M O0Opa30BaHMS XMMHYECKOH CBSI3H.
OCHOBHBIC XapaKTEPUCTHKH CBSI3M (IHEPTHsI CBSI3H, JJIMHA CBS3H, BaJIEHTHBIN yrox). Ko-
BajieHTHas CBsi3b. OOMEHHBIH M JOHOPHO-AKIENTOPHBIA MEXaHU3MbI OOpa30BaHUs KOBa-




JeHTHOH cBsi3u. Teopust rOpuAN3aLNHN U MPOCTPAHCTBEHHAsI CTPYKTypa MOJIEKyJ. MeTo-
Ibl BAJIGHTHBIX CBSI3€H M OTTAJIKUBAHUS 3JIEKTPOHHBIX AP BAJICHTHONH OOOJIOUKH.

Meron mosekynsipabix opoutaneit (MO) U MeKMONEKYNSIPHBbIE B3aHMMOICHCTBUSL.
OcnosHble nojiockeHuss meroga MO. CeszpiBaromie U paspeixisiroure MO, nocnenosa-
TENBbHOCTb MX 3aIOJHEeHHs daekTpoHamu. OObsicHEHHe CBOWCTB Mouiekysn MeronoM MO.
HonHass u Merajmndeckass CBs3b. MeXMOJEKyIsIpHblE B3auMopaeincTsus. Bomopoanas
cBs3b. Cunbl Ban-nep-Baanbca. ArperatHoe cocrosiHue BewiecTBa. Kpucramnumdeckue
PELIeTKH.

Buab! yueOHoIl 1e I TeIbHOCTH:
Jlexuus 2. CTpoeHue aToma.
Jlexuus 3. OCHOBHBIE XapaKTePUCTUKU U TUIIBI XUMUYECKOH CBSI3HU.
Jlexums 4. Metonbl BaJIeHTHBIX CBSI3€H M METOJl MOJIEKYJISIPHBbIX opbutaneit. Jlekums 5.
IleprnonuIHOCTD U3MEHEHHUST XUMHUYECKIX U (PU3NYECKUX CBOMCTB.
IIpaxtuueckoe 3ansATue 2.CTpoeHue aToMa.
IIpaktnyeckoe 3ansTue 3. XuMu4eckasi CBsI3b.
JlaboparopHas padota 4. KoMIIeKCHBIE COSIIH CHHS.

Paznea 3. 3akoHOMe pHOCTH NPOTEeKAHUSI XUMHUYECKHX PeaKI Ui

DJeMEeHTBl XUMHYECKOH TePMOAWHAMUKU. DHEpreTHdeckre >(PpeKTbl XMMUUECKUX
peakuuii. BHyTpeHHssI 2HEprUs U 3HTAJIBIUSA. DHTAIbNUs 00pa3oBaHUs BemecTBa. Tep-
MOXUMHYECKHE 3aKOHBbI M YpaBHEHHUS. DHTPOMNUs U 3aKOHOMEPHOCTH €€ U3MEHEHHE MpuU
XAMHYECKUX Tporeccax. JHeprusi I mbOca. YcioBusi caMONpPOU3BOIBHOIO MPOTEKAHHSI
peakunii. KoMIieMeHTapHOCTb, KaK OJJHAa U3 MPUYUH XUMHUUYECKOTO CPOACTBA B3aUMOAE -
CTBYIOLIMX BELIECTB.

Xummdeckoe 1 (a3zoBoe paBHOBECHE. Y CIOBUS XMMHUYECKOTO paBHoBecus. OOparTu-
Mble 1 HeoOpatumble peakiuu. KoHCTaHTa paBHOBECHUS U €€ CBS3b C TEPMOAMHAMUY €-
cxkumu QyHkuusmu. [lpunnumn Jle - larense.

Xumuueckass kuHeTuka. CKOpPOCTb TOMOTEHHBIX XHMHUYECKMX peakUuil. 3aBUCH-
MOCTb CKOPOCTH XMMHYECKUX PEaKLMH OT KOHLIEHTPaLUUU U TeMIepaTypbl. JHEprus ak-
TuBaLuu. YpaBHeHue Appenuyca. Ilonstue o karanuze. ['omorenHsblil karanus. LlenHsle,
kojebarenpHble peakinuu. CKOPOCTh INeTePOreHHBIX XMMHYECKUX peakuuii. I ereporeH-
HBII KaTaaus.

Buabl yueOHoi AesiTeIbHOCTH:

Jlexuus:

JlaboparopHas padora 5. OnpeneneHue TerIoOBOro dderra XUMIUIECKON peaKiIuu.

JlaboparopHas padota 5. OnpeneneHre CKOPOCTU XUMUYECKON PEaKIIUU.

Pazpea 4. PactBopbl

HucnepcHbie cucreMsl, kiaccudukaums. [lonsTus pacrsop, pactsopureinb. Croco-
OBl BBIpa)KEHHUSI KOHLIEHTPAaLNH pacTBOpoB. CBONCTBA pACTBOPOB HESJIEKTPOJIUTOB H SJIEK-
TPOJUTOB. 3aKOHOMEPHOCTH IMPOLIECCOB PACTBOPEHUS: H3MEHEHHUE SHTAJBITNH, SHTPOITUU
u >Heprun ['nb6ca npu pacteopenun. OcobeHHOCTH BOIBI Kak pacTBopuTens. IIponsse-
IeHHE PaCTBOPUMOCTH MAJOPACTBOPUMBIX SJIEKTPOIUTOB. DJIEKTPOTUTHIECKAS] AUCCOL H-
auusi Boabl. BonopoaHblil mokaszaTenb Cpesl.

Buab! yueOHoI 1e I TeIbHOCTH:



JlaboparopHas padora 6. IIpurotoBiieHre pacTBOPOB M OMpeaeNieHUe WX KOHIICH-
TpaLuu.

JlaboparopHas padora 7. MIoHOOOMEHHBIE PEaKInu.

Jlaboparophas pabota 8. 'maponus coneil.

Paznea S. DiexkTpoxumuyeckue npoueccol

OKUCIUTENBHO-BOCCTAHOBUTENIPHBIE PEAKLIUU. DJIEKTPOXUMHUYECKHE ITPOLIECCHI.
TepmomuHamMmuKka 3JEKTPONHBIX mpoueccoB. IloHsTHE 00 3MEKTPOAHBIX MOTEHLIHAJAX.
CranpmapTHbIi BOJOpPOIHBINM MMOTEHLMAJ, IIKala MOTeHLualoB. YpaBHeHue HepHcra.
lanpBaHUYECKUE 3IEMEHTBI KaK HCTOUYHHKH 3JiekTpudeckoit sHepruu. IJ1C u ee usmep e-
HUE.

DJeKTpOXUMHUYECKasi KOPPO3Us. DIEKTPOXUMHUYECKash U KOHLEHTPaLlMOHHAs MO Jis-
pU3amus.

DIEKTPONIHN3, 3aKOHOMEPHOCTH MTPOLIECCOB. DJIEKTPOJIU3 C HEPACTBOPUMBIMHU U pac-
TBOPUMBIMH aHoJaMu. 3akoHbl Papanes.

Buab! yueOHoIi 1e I TeIbHOCTH:

JlaboparopHas padora 9. Kopposus metaios.

JlaboparopHas padora 10 Dyekrposn3 pacTBOPOB COJIEH.

Paznen 6. CnenuasnibHble BONPOCHl XUMHUH

Xumnueckast uaeHTHuuKaus. BemecTBo u ero uncrora. AHaIUTHY €CKUN CUTHAT U
ero BHUAbl. XUMHYeCKas HAeHTH(UKAMs. KadeCTBEeHHBI M KOJMYECTBEHHBIH aHaM3.
[lonsTHe 00 aHAJIUTHUYECKUX TPYIIAX KATHOHOB M AHUOHOB. XHUMHUYeCKHe U (PU3UKO-
XUMHYECKIE METOABI aHATN3a TeoIorndeckux mpod. CTaany XMMUYECKOTO aHaJIHN3a.

Buab! yueOHoI 1e A TeIbHOCTH:

Jlaboparopuast padora 11. OmpeneneHre >KeCTKOCTH BOABl — XUMHUYECKHI METON
KOJIMYECTBEHHOTO XUMHUYECKOTO aHaJIM3a.

JlaboparopHas padora 12. OnpeneneHue ;KeCTKOCTH BOMBI.

JlaboparopHas yacte 13. KauecTBeHHBIN aHAIN3 COJIM HEU3BECTHOTO COCTABA.

JlaboparopHas padota 14. MeTombl OYHCTKH BEINECTB.

JlaboparopHas padora 15. B3aumoseiicTBre METAJIOB C KACIOTAMH.

JlaboparopHas padora 16. Cepedpo menp.

B pesynbrate OCBOSHUS AUCHUIIIMHBI «XUMHUSD» CTYIEHTOM IOJIKHBI OBITH JOCTHUTHYTHI
CIEAyIOLME PE3yJabTaThl:

Tabnuua 2.
L nanupyemvie pe3yiomamst 0C60eHUsL OUCYUNTUHBI
Ne ni/mm Pesynprar

PJI1 [TpuMeHsATh 3HaHUS OOLMX 3aKOHOB, TEOPHI, YPABHEHHI, METOJIOB

P12 BbImonHATE pacuersl (CTEXHOMETPHUYECKHE, TEPMOINHAMUYECKHIE, KIHe-
TUYECKUE) TIPU MPOBEISHUH JTaOOPaTOPHBIX PAOOT.

PJ13 IIpuMeHATh 3KCIEPUMEHTAIBHBIE METOBI ONPENEIEHNS] CBOWCTB BEILECTB
Y TapaMeTPOB XUMUUYECKUX PEaKLUui

P14 BbimonasaTe 00paboTKy W aHAJN3 JaHHBIX, MOJYYEHHBIX NMPU TEOPETHY e-
CKUX U SKCIEPUMEHTAJIBHBIX HCCIECIOBAHUSIX

4. O0pa3oBaTeJibHbIE TEXHOJIOTHH



[Ipy m3ydernn aucumMIuivHbl «Xumus 1.5» cnenyronme oOpa3oBaTeIbHBIE TEXHO-
JIOTHH:
Tabnmma 3
MeToab! u ¢popMbl OpraHuzanuy 00y4eHusl

00 Ja6. | Ip.zan./ | Tp.*,
pab. cem.,, Mg**

Jlexir. CPC (K. mp. ***
Mertonnl
IT-meTonp! +
Pabota B kOMaHze + +
Case-study

Hrpa

Metozas! npobaeMHOro
oOy4eHust

OOy4deHne

Ha OCHOBE OIbITA
Omnepeskarormast CaMOCTOsI-
TenpHas paboTa
IIpoexTHbIN MeTOR
IlonckoBblil MeTOR
HccnenoBarenbCkuii METON + +
Jpyrue MeTonbl

S. Opranmszanusi 1 yueOHO-MeTOAHYECKOE 00ecneyeHne
CaMOCTOSITeJIbHOI padoThl CTY/ICHTOB

5.1. Buasl 1 popMBI CAMOCTOSITEILHONH PadoThI

CamocrositenbHast paboTa CTyAEHTOB BKIIFOUAET TEKYIIYI) U TBOPYECKYIO MpobIie M-
HO-OpPHEHTHPOBAaHHYIO caMocTosATeNbHy0 padoty (TCP).

Texymas CPC nampapieHa Ha yriyOJieHUE U 3aKperjieHHue 3HaHWH CTYIeHTa, pas-
BUTHE MPAKTUUECKIUX YMEHUM U BKITFOUAET :
— paborta ¢ JNEKIMOHHBIM MaTtepuajoM. BpemeHHOI pecypc Ha mpopaboTKy Marepuana
OIMHOI Jekuu cocTtapister 0,5 "aca, COOTBETCTBEHHO Ha 24 dac nekmuii 24 x 0,5 gaca =
12 qacos;
— TIOATOTOBKA K YEThIPeM MPAKTHYECKUM 3aHSTHsM (TTpopadoTka TeOPEeTHYECKOro Mare-
puaga To TeMe MPAKTUUYECKOTO 3aHSTUS U PELIEHHE TUIIOBOTO BapHaHTa sl Camo-
koHTposss u3 nocoduss Cmonosa JIM. «Xumus»). BpemeHHOI pecypc Ha MOATOTOBKY K
OIHOMY MPAKTUUECKOMY 3aHSTHUIO COCTaBJisIeT | yac, COOTBETCTBeHHO Ha 8 x 0,5 yac = 4
Jaca,
— MOATOTOBKA K IIECTHALIATU JTA0OPATOPHBIM padoTaM (COCTABJIEHHE KPATKOTO KOHCITEK-
Ta TEOPETUUECKON YacTH mo Teme abopartopHoii padotsl). BpeMeHHOI pecypc Ha COCTaB-
JeHue KpaTkoro koHcrekra nmo mocodburo Crace H®., ITnakuakun A A., Kuszesa EM.
JlabopaTopHbIfi TPAaKTUKYM MO OOINEH U HEOPTaH MYeCKON XUMUH K OJHOU 1abopaTopHOH
pabote cocraiyisieT 1 Hac, cooTBeTcTBeHHO 16 X 1 = 16 9acos;
— BBINOJHEHHUE CEMECTPOBOrO MHAMBUIYAJIbHOIO JOMAIIHEro 3ajaHus, COCTOSILIEro U3
Tpuauata 3amad. CemMecTpoBOe WHANBUIYyAJIbHOE 3aaHHUE BBIMOJHSETCS IO MOCOOHIO




Crace H®., Jluceukuit B.H. 3amaum, ynmpakHeHHUs M BOINPOCHI MO OOIEH XUMHH. —
Tomck: TITY, 2006. 107 c. BpeMeHHOl pecypc Ha peleHue onHoi 3anaqyu 0,5 Jaca, cooT-
BercTBeHHO 30 33724 x 0.5 = 15 4acos;
— MOATOTOBKA K ABYM PyOE€KHBIM KOHTPOJIbHBIM padotam (4 X 2 = 8 4acoB);
— TIOATOTOBKAa K KOJUJIOKBHyMY 1O TeMe «CTpoeHue BelecTBa». BpeMeHHOI pecypc Ha
MOATOTOBKY K OJHOMY Bompocy cocrasisieT 0,5 gaca. Komnoksuym cocrout u3 20 Bonp o-
COB, cO0TBeTCTBEHHO 20 Bomnpocos x 0,5 yaca = 10 yacos;
— TOJATOTOBKA K KOJIJIOKBUYMY «3aKOHOMEPHOCTH MPOTEKaHHUsS] XUMHUYECKUX peakiui,
PacTBOPBI U BJEKTpOXUMHUUECKHe npoueccbn 30 Bonpocos x 0,5 yaca = 15 yacos.
TBopueckasi camocrosiTesbHast padoTa BKIIIOYAET:
— TBOpUeCKass MPOOJIEeMHO-OPUEHTHPOBAHHASL CAMOCTOSITENbHAs paboTa 1Mo AMCUHILINHE
«XuMHUsD», HANPABJICHHAs HA Pa3BUTHE WHTEJUICKTYaJbHBIX YMEHHUH, OOIIEKYJIBbTYPHBIX U
poeCCUOHANBHBIX KOMITETEHIINH, Pa3BUTHE TBOPYECKOTO MBILIUIEHUS Y CTYIEHTOB,
BKJTFOYAeT B cels creayronme BUAbl padoT MO OCHOBHBIM MpodjieMaM Kypca:
— BBITIOJIHEHUE pacueTHBIX padot, oOpadoTka U aHAN3 NaHHBIX (peaju3yercs: Ha tabopa-
TOPHBIX padoTax B TEUEHHE CEMECTpa, HampuMep, Ha JadopaTopHbIX pabotax «Omnpene-
JieHue aTOMHONW M 3KBHUBAJIEHTHON Macchl MeTajuay, «OmpeneneHue SHEPruu aKkTuBa-
LUWY),
Hanpuwmep, B padore «Onpenenenne MOJISIPHOW MacChl S5KBHBAJICHTA METAJJIa» ONpeess-
€TCsl HE TOJIbKO SKBUBAJIEHTHAs Macca (JINTepaTypHBI BApUAHT), HO U aTOMHAst Macca Me-
taa. B pabore «Onpenenenne TerioBoro >¢xpexra peakuuuy TEeIIOEMKOCTb KaJOpH-
MeTpa ONpeneNseTcss METOINYeckd 0ojiee rPaMOTHO, YeM 3TO OIMHMCAaHO BO Bcex Jlabopa-
TOPHBIX TPAKTHKyMax, a B pabore «CKOPOCTb XUMHUYECKOW PEaKLUN», MOMHUMO Kade-
CTBEHHBIX 3aBUCUMOCTEH CKOPOCTH pPeakLMHU OT KOHLEHTpAllMH pPeareHTOB U TeMIlepary-
pBI, CTyAEHTBI 00pabaThIBAIOT PE3YNIBTAThI SKCIIEPUMEHTA KOJMYECTBEHHO M B BIYUCISIIOT
SHEPTUIO aKTUBAIIMU U KUHETUYECKUH MOPAAOK PeaKLHu.
— BBINIOJTHEHUE JTAOOPATOPHBIX paboT C 3JIEMEHTAMH MEPBUYHBIX HABBIKOB HAyYHOTO M C-
cnenoBanus. Hampumep, Ha mabGoparopHbIx padorax mo temam «HMoHOOOMEHHBbIE peak-
nun», «KauecTBeHHBIM aHaNIU3 COJNM HEU3BECTHOIO COCTAaBa» HCIOJB3YIOTCS JAeATeNb-
HOCTHbBIE TPAKTHKO-OpUEHTHUPOBaHHbIe TexHoIoruu. Ha nmadoparopnoii pabore «MoH000-
MEHHBIE PEaKUHN» CTYIEHTaM IpejiaraeTcst CaMOCTOSTEIbHO MOA00paTh PEaKTUBBI IS
NPOBEICHUS TOH MJIM UHOH peakuuy, OOBSICHUTD MO PYKOBOACTBOM IPETIOAaBaTesI Ip O-
TeKaHHW€ OJHON PeaKUMU U HEBO3MOKHOCTb MPOTEKaHUs APYroi, Ha NepPBBIN B3IJISAA MO-
nobHoi, peakuuu. Ha naboparopHoii padore «KauecTBEHHBIN aHaNU3 COIM HEU3BECTHOTO
COCTaBa» Mepen CTYAEHTOM CTaBUTCA MpodjeMa KaueCTBEHHOIO ONPEACTICHHs COCTaBa
cyxoit comm. Jlyst 3TOro CTyAeHTy HeoOXOIMMO COCTaBUTDH IUIAH SKCIEPUMEHTATBHOTO
ONpeneseHnust COCTaBa COJNM HAa OCHOBAHUH TEOPETUYECKUX 3HAHUU, MOPSINOK NEHCTBUM,
3aTeM NMPOBECTHU dKCepuMeHT. Ha ocHOBaHMH MOJIy4eHHBIX SKCIIEPUMEHTABHBIX TAHHBIX
IIPOBECTH BHIOOP KATHOHA U AaHMOHA COJIH.
— y4acTHe B OJMMITHAAX MO XUMHUH, IPOBOANMBIX COTPYIHUKAMH Kaeaphl.

5.2. KoHTpoJsb camocTosiTeIbHOH PadoThI

O1eHKa pe3yJbTATOB CAMOCTOSTEIBbHONH PabOThl OPraHU3YeTCs CIEAYIILMM 00pa-
30M:

CaMOKOHTPOJIb U CAMOOLIEHKA, & TAKXKE KOHTPOJIb 1 OLIEHKA CO CTOPOHBI MTPENoaaBa-
Tels. YCJIOBHO CaMOCTOSITENIBHYIO PaboTy CTYIEHTOB MOXKHO paszeNuTh Ha o0s3aTelb-
HYIO U IONOJHUTeNbHYI0. O0si3aTenbHas caMocTosTenbHas padboTa o0ecrednBaroT MOATO-



TOBKY CTyJ€HTa K TEKyLLMM ayJUTOPHBIM 3aHATUSAM. Pe3yibTaTel 3TOH MOATOTOBKU IpO-
SIBJISTFOTCSI B AKTUBHOCTH CTYACHTA HA 3aHSATHUSX, BBIOJHEHUN CAMOCTOSITEIBHBIX PadoT Ha
MPAKTHYECKIX 3aHATHSIX, HATUCAHUHU PYOEKHBIX KOHTPOJBHBIX paboT, BO BpeMsl KOJIJIO-
KBUYMAa. Bajuiel, MONydeHHbIE CTYAEHTOM IO pe3yJbTaTaM ayauTOPHOH paboTel, GopMu-
PYIOT PEMTUHIOBYIO OLIEHKY TEKYIleH yCIIeBaeMOCTH CTy[AEeHTa MO U CLUTLINHE.

JomnonaurenbHas camoctosTenbHas padora (JICP) HampasieHa Ha yriyOneHue u
3aKperyieHre 3HAHUN CTYAEHTAa, Pa3BUTHE AHAIUTHYECKUX HABBIKOB IO MpoOieMaTHKe
yueOHON aucuuruiiHbl. [lofBeneHne UTOrOB U OLEHKA PE3yJbTaTOB TAKUX (OPM caMmo-
CTOSITETIBHON Pa0OThI OCYIIECTBISIETCS BO BPEMs KOHTAKTHBIX YaCOB C MPETOJaBaTeIIeM.
Bannbl, monydenHble O 3TUM BHAaM paboTel, popmupyroT oueHky no JCP crynenra u
YUUTBIBAIOTCS MPU UTOTOBOI aTTecTaluu Mo Kypcey.

JCP Bxiro4aeT cienyroime BUAbI paboT:

YdacTe B HayYHBIX CTYACHUYECKIX KOH(pEPEHIIUsX.

VYyacTtue B onumnuane no XuMuH.

6.CpeacTBa TeKyIe 1 MPOMe KyTOYHOH OLIe HKH KA4eCTBA 0CBOE HHUSA
AUCUHUILTHHBI

OueHka KayecTBa OCBOCHUS AUCLUMILIMHBI IPOU3BOIUTCS M0 pe3yibTaTaM Clenyro-
IMX KOHTPOJUPYIOIMX MEPONPUATHMN:

Tabnruya 4
Koumponupyrowue meponpusmus
KonTponupyroume MeponpusTus PesyneraTe! 0Oyue-
HUS 110 AUCLIH-
T HE
TecT-KOHTPOJIb MOATOTOBKH K JIAOOPATOPHBIM padoTam PI1, P13, P/14
BrimonHenne u 3ampTa 1adopaTopHBIX padoT PI1, P13, P/14
BrinonHeHue v 3ammTa UHAUBUYAIbHbBIX 3aAaHU I PAL, P2
TecT-kOHTPOJIb MOATOTOBKU K MPAKTUYECKUM 3aHSATHUSIM PAL, P13, P/14
CamocrosiTenbHble pPabOThI HA MPAKTHYECKUX 3aHATHSX PI1, P12
3anaHust 111 COBMECTHOH paboThI PJ1, P12
Konnoksuymbl PI1, P/12
PyOexHbIe KOHTPOJIbHBIE PA0OTHI PJ1, P/12

JIJis OLIEHKH KauecTBa OCBOEHUS TUCLIUTIIIMHBI TIPU MPOBEACHUH KOHTPOIHPYIOLIIX
MEpOTIPUATHI TPEAyCMOTPEHBI CIEAYIOLINE OLEHOYHbIE CpencTBa: 1) BXOogHOW (AuarHo-
CTUYECKUi); 2) TeKyumii; 3) Tematudeckuii; 4) pydexHsblii; 5) uroroseiii. KoHTpoab 3Ha-
HUW, YMEHHUH W BJIAJICHUN YUAIMXCS OCYIIECTBIISIETCS B Pa3HBIX OpMax: YCTHBINA OMPOC,
NPOBEICHUE TECTAKOHTPOJIS IS TaOOPATOPHBIX PabOT M MPAKTUYECKUX 3aHSATHI B HJICK-
TPOHHOM Kypce, TMCbMEHHAas U TMpakruueckas (rabopartopHasi padoTa) mpoBepka, CTaH-
IapTU30BAHHBIN (TECTOBBII) KOHTPOJb, CAMOKOHTPOJIb.

Baauane cemecTpa nMpoBOAMTCS BXOAHOH KOHTPOJb (AMArHOCTHYECKOE TECTHPOBa-
HUE) AJIS1 OLIEHKH CTENEeHH MOATOTOBJICHHOCTH (JOCTATOYHOCTH 3HAHUH, YMEHUH U OIbITA)
CTyAEHTOB K H3yYEHHIO JUCHHUIUIMHBI «XUMHS», U KOPPEKTHPOBKH 0OPa30BATEIBHOIO
nporecca. BXomHOH KOHTPOJb 3HAKOMHUT CTYACHTOB C YPOBHEM 3HAHUM, yMEHUH, BJaje-
HUEM OIbITa HEOOXOANMOTO TSI YCIIEIHOTO OCBOEHHST MUCHUTIIHNHBEL. Ha ocHOBaHuu pe-
3yJBTATOB BXOAHOTO KOHTPOJISI MPOBOJAUTCS PAHKUPOBAHUE CTYAEHTOB M pa3padaTrbiBa-




I0TC KOPPEKTUPYIOLME MEpOIpUSATHS — BBIPABHUBAIOIMI Kypc MO XUMHUM, KOTOPBIH
MPOBOJIUTCS JIEKTOPOM B KOJIUUECTBE 32 yaca Mo 2 yaca B HEJEJIO.

JJ1s1 OLIeHKH TeKyILuel ycrieBaeMOCTH U IIPOMEXYTOUHOI aTTecTaluy CTYA€HTOB MpU
OCBOEHUU AUCLUIIIIMHBI UCIIOJIB3YIOTCS CIEAYIOLE BUAbI KOHTPOJUPYIOLIMX CPEACTB:

1. TemaTrueckuii KOHTPOJIb (MTPOBOAMTCS HA MPAKTHUYECKUX 3aHATHSX, KOJUIOKBUYM
(1-5, 2-51 kOH(epeHII-HEAETN)); 3aJaHNE TSI COBMECTHOTO MCIIOJIB30BAHMSL.

2. Texyumii KOHTPONb (TECT-KOHTPOJIb Tepen JadOpPaTOPHbIMH M MPAKTUYECKUMHU
3aHATUSIMH B 3JIEKTPOHHOM KypCe,.OTUETHI 110 JIA00PaTOPHBIM padoTaM M X 3aIIHUTa);

3. MEnmuBHyanbHOE CEMECTPOBOE 3alaHNe (CAAETCs CTYAEHTAMH IO PLIUSMHE IO JBe-
TPH 337241 Ha JJaOOPATOPHBIX 3aHSITUSX);

4. JIse pyOe:xHBIE KOHTPOJIBHBIE PAOOThI, HE3ABUCUMO MPOBOIUMBIE TECTUPOBAHUS
IHOKO BO BHEayIUTOpPHOE BpEMS,

5. UTOroBbIil KOHTPOJIb — SK3aMEH.

Tematnueckuil KOHTPOJb 3HAHUHN, YMEHHs, BIAACHUN MPOBOAUTCS NEPUOANYECKU
Ha MPAaKTUYECKOM 3aHSITHU B (JOPME YCTHOTO OMPOCa CTYACHTOB U BBITTOJIHEHUU CaMOCTO-
ATENbHON padOoThI IO TEMe 3aHSITHS IPU KOHCYJIBTALUH MPETOaBaTENIs;, KOJUIOKBUYME.

Texyumii KOHTPOJb OCYIIECTBIIIETCS Ha JIAOOPATOPHBIX 3aHSITHSIX.

B cooTBeTcTBUM € pEHTHUHIOBON CUCTEMON MPU U3YYEHUH KypCa XUMHUHU MPOBOAUTCS
2 pyOeKHbIE KOHTpPOJIbHBIE PabOThl. PyOexkHble KOHTPOJBHBIE PadOTHI MPOBOIATCS B
NMUCBMEHHOH TecToBOM (opme. IIpu cocTtaBieHNN nepeyuHs 3agaHui Al pyOeKHbIX KOH-
TPOJIBHBIX Pa0OT M 3K3aMEHALIMOHHBIX OUJIETOB UCIIOJIB30BAITNCH: TPEOOBAHMS 1JIs1 ONTUCA-
HUSI IPEIMETHOTO coaepskanust Aucuuruinabl «Xumus» B @I'OC BIIO u pekomeHnaunu
OCHOBHBIX 00pa3oBaTENBHBIX MpOrpaMMm Mo creuuaidbHOCTsIM 21.05.02 — TlpuknanHas
reojiorust U IlepeueHb KOHTPONIMPYEMBIX 3JI€MEHTOB COAEPKAHUSA JUCLUIIIUHBI «XHUMUSI
1.6» crpynnuposaH no 6 pasmenaM, COCTOALMM U3 12 TeM, KOTOpble U3Yy4arOTCsl CTyAEH-
TaMH BCEX TEXHUYECKUX CIEeUaNbHOCTEH Ha Kadenpe oOieil n HeOpraHUIeCKOH XUMHH
UHCTHTYTa (PU3UKU U BBICOKUX TEXHOJOTWH M 1 TEMBI MO CHEeNHATbHBIM IJIaBaM XUMHH
HEOOXOMMBIM ISl CTYZIEHTOB JaHHBIX crienunanbHocTeil. Ilpu mopbope 3amanuii mist py-
OeXHBIX KOHTPOJIEH M 3K3aMEHAITMOHHOH Pa0OThl MbI HCXOAUM U3 U3BECTHBIX TPEOOBaHMIA
K Ka4eCTBY TECTOB.

1. CooTBeTcTBHE COAEPIKAHUS TECTA YPOBHIO COBPEMEHHOIO COCTOSIHUSI XUMHUHU KaK
HayKU ¥ U3y4aeMOl AUCLIMIITINHBIL.

2. HayuHasi MOCTOBEPHOCTB. B TECTBI BKIIFOYAETCS] TOJBKO COAep:kaHUEe yueOHOM
IUCUHUIUIMHBI, KOTOPOE SIBJISIETCS] OOBEKTUBHO NCTUHHBIM U MTOJAAETCS PALIMOHAIBHOM ap-
TYMEHTALMH; CyTh KaKAOrO TECTOBOIO 3aJaHMs 3aKIFOYAeTCsl B TOM, YTO OHO Tpelyer
YETKOTO, 3apaHee M3BECTHOIO MPENOAaBaTeeM OTBETa, IPU3HAHHOTO OOBEKTHBHO HCTH H-
HBIM.

3. 3HAYUMOCTb U PENPE3CHTATUBHOCTD: 3aJaHMsIMU MPOBEPSIOTCS Hanbojiee Bak-
Hbl€, KIIOUEBbIE DJIEMEHTB] 3HAHUsl, HO B TO )K€ BPEMsI OHH, C y4ETOM TOIO, YTO TeCT SB-
JSIETCSI HE TOJIBKO KOHTPOJHMPYIOIIMM, HO M 00yJaroIM, KaK MOJKHO IOJIHEE OXBATBHIBAIOT
BECh MAaTEpUaIl pasaeca.

4. KoMILIEKCHOCTD U COalTaHCHPOBAHHOCTD COAEPIKAHUS TECTA: 3TO TpeOOBaHHE pe-
aJIM3yeTCsl UCIIONB30BAaHUEM 3aJJaHUM, KOTOPBIE OTPAXKAIOT B3aUMHBIE CBSI3U MEXIy TEMa-
MU BHYTPH Pasziesia U ¢ MaTepPHAJIOM NMPEABIAYLIMX PA3AEINIOB, T.€. KOMIIJIEKCHBIX 3aJaHUM.

5. 3amaHus B TeCTe pacroiaratoTcs MocjaeoBaTeNbHO, COMIACHO JIOTUKE Pa3BUTHUS
TEMBI U €€ U3JI0KEHUsI B PEKOMEHYEMOU JINTEpaType.

Huxe mpencraBiieH CTPYKTYpHBIH KOAM(UKATOp AJsi pyOEKHBIX KOHTPOJBHBIX pa-
60T 1 5K3aMEHAIIOHHOTO OMJIeTa AJIsI UTOTOBOTO KOHTPOJISL.



B pybexxHbIil KOHTpONE Ne 1 BXOIAT BOMPOCHI MO CIEAYIOIIMM pasiesiaM: OCHOBHBIC
3aKOHBI XUMHH, CTPOCHHUE BEILECTBA, KOHLIEHTPALUHU, CIIELIUAIbHbIE BOIPOCHl XUMHH, CO-
CTOSIIIE M3 CIEAYONMX 7 TeM: KIacCH(pUKalus 1 HOMEHKIATypa HEOPraHWYeCKUX CO-
€AUHEHUH, AaTOMHO-MOJIEKYJSIPHOE€ YY€HHE U CTEeXUOMETPUsS, OKHUCIUTENBbHO-
BOCCTAHOBUTEJIbHBIE PEAKLMH, JIEKTPOHHOE CTPOCHHE aTOMOB, IEPUOANYECKUI 3aKOH U
MepuoAnYecKas CUCTeMa XUMHUYECKUX 3JIeMeHTOB 1. M. Menneneesa, xumuueckasi CBs3b
U CTPOCHHE BEILNECTBA, CIIOCOOBI BBIPAKEHHS] KOHLIEHTPALMH PACTBOPOB, Ka4eCTBEHHBIH
ananu3 coneil. Huxe npuseneH komu(HUKATOp 3JIEMEHTOB COZIEpPXKAaHUS PyOeKHOH KOH-
TPOJBHOH paboTs! Nel.

Konudukarop 31eMeHTOB coaepskaHust pyOeKHONU KOHTPOIBbHOH padotsl Nel mo xumum
111 cTyneHToB cnennanbHocTen 21.05.02 (IpuknanHas reonorus»

Tema 1. Knaccuduranusi 1 HOMEHKIIATYpa HEOPTAaHUYECKUX COSAMHEHMNH — 3aaanust Ne 1,
No 2;

Tema 2. ATOMHO-MOJIEKYJISIPHOE YUEHHE U CTeXuoMeTpus — 3anaHue Ne3, Ned;

Tema 3. OKuCINTEIBPHO-BOCCTAHOBUTENBHBIE PEAKIINN — 3aaaHue Ne5;

Tema 4. DnexkrponHoe cTpoeHue aromoB. [lepuoamuveckuii 3aKOH M TEPUOAMYECKAS
CUCTEMa XUMHYECKUX 3JeMeHTOB . M. MenneneeBa — 3aganus Ne6, Ne7;

Tema 5. Xumudeckasi CBsI3b U CTPOCHHUE BellecTBa — 3aganus Ne8, Ne9;

Tema 6. CriocoObl BBIpakeHUsI KOHLEHTPALUU pacTBOpoB —3amaHus Nel0, Nell;

Tema 7. Criennanshble rnasbl (KauecTBeHHbIH aHanmn3) — 3anaHue Ne 12.

B pyGexHbIii KOHTPOSH Ne 2 BXOZST BOIPOCH MO CIEAYIOIMM paslesaM: 3aKOH O-
MEPHOCTHU NMPOTEKAHUSI XUMUYECKUX PEAKLUHI, PACTBOPBI U 3JIEKTPOXUMUUYECKUE MPOLIEC-
Chl, CII€LIMAJIbHbIE BOIPOCHI XUMUH, COCTOALINE U3 CIECAYIOIIUX TEM: OCHOBbI XUMHYECKON
TEPMOIMHAMUKH, XUMHUYECKOe 1 (Pa30BOE PaBHOBECHE, XUMUYECKasi KWHETHKA, CBOMCTBA
PAcTBOPOB HEDJIEKTPOJIUTOB U BJIEKTPOJIUTOB, PEAKLMHU B PACTBOPAX JJIEKTPOJIUTOB, JJIEK-
TPOXUMHYECKHE Tpouecchl. Huske mpuseneH KoOu(pUKaTop 3JEMEHTOB COAEPIKaHUS PY-
OeXHON KOHTPOJBHOM padboTs! Ne 2.

Konmudukarop 3meMeHTOB coaepskaHust pyOeKHONW KOHTPOIBHOH padoThl Ne2 mo xumumn
IU1s1 cTyneHToB cnennanbHocten 21.05.02 Ipuknannas reojaorus»
Tema 8. OCHOBBI XUMUUECKON TEPMOIUHAMHUKN — 3amaHust No 1, No 2;
Tema 9. Xumnueckoe paBHOBecue — 3aaaHusi Ne 3, Ne 4;
Tema 10. CxopocTh XUMHUECKUX peakuuii — 3amanHust Ne 5, Ne 6;
Tema 11. CBolicTBa pacTBOPOB HE3JICKTPOJIUTOB U 3JIEKTPOJUTOB — 3amanust Ne 7, No §;
Tema 12. Peakuuu B pacTBOpax 3JIEKTPONIUTOB — 3anaHus Ne 9, Ne 10;
Tema 13. Dnexktpoxumudeckue npoueccel —3aaanust Ne 11, Ne 12.
Tema 14. CrnerjuanbHble BOMPOCH XUMUHU
B sx3aMeHanmoHHbBIN OUJIET UIs HTOTOBOIO KOHTPOJISI BXOISAT BOMPOCHI 1O BCeM 13
U3y4a€MbIM TEMaM.

Konndukarop 3;1eMeHTOB comeprkaHus SK3aMEHAITMOHHOTO OHJIeTa 110 XMMUH IS CTY-
nenToB crenuansHocTen 21.05.02 dIpuxnagnas reonorus»000000
Tema 1. Knaccuduranusi 1 HOMEHKIIATYpa HEOPTAHUYECKUX COSAMHEHMI — 3aaanust Ne 1,
No 2;
Tema 2. ATOMHO-MOJEKYJISIPHOE Yu€HUEe U cTexuomeTpus — 3aaanue Ne 3, Ne 4;
Tema 3. OKUCIUTENBHO-BOCCTAHOBUTENBHBIC peakun — 3apanue Ne5, Ne 6;
Tema 4. DnexkrponHoe cTpoeHue aromoB. [lepuoamdveckuii 3aKOH M TEPUOAMYECKAS



cucreMa xummuueckux sjeMeHToB A. M. Menneneesa — 3amanust Ne 7, Ne §;

Tema 5. Xumudeckas CBsI3b U CTPOEHUE BelecTBa — 3ananus Ne 9, Ne 10;

Tema 6. CriocoObl BeIpakeHUsI KOHLEHTPALUH PacTBOPOB —3amanus Ne 11;

Tema 7. Criennanshble rnasbl (KauecTBeHHBIN aHanmn3) — 3amanue Ne 12;

Tema 8. OCHOBBI XUMUUECKOH TEPMOAUHAMHUKN — 3amanust Ne 13, Ne 14;

Tema 9. Xumnueckoe paBHOBecue — 3aaaHust Ne 15, Ne 16;

Tema 10. CxopocTh XUMHUECKUX peakuunii — 3amanust Ne 17, Ne 18;

Tema 11. CsolicTBa pacTBOPOB HE3JICKTPOJIUTOB U 3JIEKTPOJUTOB — 3amanusi Ne 19, Ne 20;
Tema 12. Peakuuu B pacTBOpax 3JIEKTPONIUTOB — 3anaHus Ne 21, Ne 22;

Tema 13. Dnexkrpoxumudeckue mpouecchl — 3ananust Ne 23, Ne 24,

Huxe mpuBeneHbl mpuUMeEpHbIE BAPUAHTBI IBYX PYOEKHBIX KOHTPOJBHBIX padoT u
SK3aMEHALIMOHHOM paboThI.

Ilocne mpoBeneHUs: MUCBMEHHOTO 3K3aMEHA NMPOBOAUTCS YCTHOE COOeceI0BaHue 110
TEOPETHHUECKUM BOIPOCaM, KOTOPbIE BBIIAIOTCS CTYIEHTaM 3apaHee.

Py0e:xHas koHTpoibHas padoTa mo xumuu Ne 1
ToMCKHH MOJNTEeXHHYECKHI YHHBEPCHTET
2016

Damunus N.0O. Ne rpynnber Hucturyr

Buaer Ne 1 Paket 2

1. Hazosute coenuaenue [(Cu(OH)[,CO3
1 — xapboHaT ruapokcomenu, 2 — KapOOHAT TUTHIAPOKCOMENH; 3 — rMApPOKapOoHaT
v
2. YKkakuTe, B KAKOM U3 MTPUBEIACHHBIX PSIIOB
1) COQ, SOZ, A1203 2) CaO, NzOs, A1203
3) SnO, ZnO, ALOj3 4) CO, NOZ, FeO3
BCE OKCHUJIbI 00JIaIatoT aMPOTEPHBIMHU CBOMCTBAMU |:|

3. Ilpu oxucnaennu 2 T IByXBaJEHTHOrO Merauia odpasoBainock 2,8 r okcuna. Onpe-

OenTe
aTOMHYIO Maccy MeTaJlia |:|
4. Yrnexucnelii ra3 Mmaccoit 77 r 3anumaet 00vém 40 11 mpu 106,6 klla. Beruucnure

temnepatypy raza (K) :l

5. 17151 OKUCITUTENbHO- BOCCTAHOBUTEIBHON PEaKLuU
H;PO; + ch12 + H,O = H;PO4 + Hg + HCl
YKaKHUTE

koa(purireHT nepen GOPMyJION OKUCITUTESI |:|

6. Jlist aToMa ¢ 3JIeKTPOHHON (POPMYJIO BHEIHUX 3JIEKTPOHOB 3s23p1 VKOKUTE
CBOICTBA OKCHJIOB U THJIPOKCHJIOB 3TOTO 3jieMeHTa (1- OCHOBHBIE, 2 — KUCJIOTHBIE, 3 —
amoTepHbIe)

7. YCTaHOBUTE NOCIEN0BATEIbHOCTD PACIIOIOKEHNS COEIUHEHUN



l) Kzo 2) MgO 3) CaO 4) SO3 5) A1203

MO YBCJIMUCHUIO MOJAPHOCTHU XUMHYECKOH CBSI3U

8. YKaxxuTe MOJICKYTy
1)CHy 2)BF; 3)CO 4)CO;

sp’-ruGpuaHbIe opouTaNH I:l

9. Mcionb3yst METOA MOJIEKYJISIPHBIX OpOUTAJIeH, TSl TePEUUCICHHbBIX YaCTHI]
o 2)0, 30O 4 0, 5) o}

B KOTOPOH UMEKOTCS

YKaKHUTE
MOCJIEZI0BATEIbHOCTD PACIIONOKEHHS IO YBEIUUEHUIO SHEPTHH CBSI3U |:|

10. M3 200 r 15-%-ro pactBopa NaCl BeimapuBanuem ynaneHo SO M1 BOABI M ITOJY-
YeH PacTBOP C IIOTHOCTHIO 1,17 r/mut. [{71st mosyueHHOro pacTBOpa BEIYUCINTE

MOJIIPHYIO KOHLIEHTPALMIO PaCTBOPA |:|

11. PactBop obbémom 500 mn, comepkaumii 14 r rugpokcuaa Kaimusi, HEHTpanu3o-
BaJii 2 M pacTBOpPOM COJISTHOM KuCaoThl. Omnpenenure

00BeM COJITHOM KUCIIOTHI (MJ1) :l

12. VkaxuTe IpynmnoBOMl pPEaKTUB HA AHUOHBI MEPBOW IPYNIBbl MO KUCIOTHO-
OCHOBHOH KJ1accu(UKauu
1) H2SO4 2)BaCl, 3) NaOH 4) Mude-

HHUJIaMHUH

Py0e:xHasi KOHTpOJIbHAS pabdoTa Mo xumuu Ne 2
ToMCKHH NOJHTEXHHYECKHI YHHBEPCHTET
2016 r.

Damunus N.O. Ne rpynnst Hucturyr

Buaer Ne 2 Paket 3

1. Oxcup azora (V) MOXKHO MOJYYUTD 11O PEAKIIUH
2NO(1) + O3(r) = N205(K)
CranpmaptHbie >HTaNBNUU ObOpasoBaHus coenuHeHuil (kJx/monb) paBubl: 90,2 (NO),

142.3 (O3) u —42,7 (N20s). Beruucnure (k1x)
SHTAJIBITHIO PEAKLIHH |:|

2. Ilo TepMOXUMHYECKUM yYPaBHEHUSIM

1) Ca(OH)(x) = CaO(x) + H,O(x) AHP; = 65.3 KT



2) Ca(OH),(x) + CO,(r) = CaCO3(k) + Ho0(x)

AH®, =-112,1
kJx

3) CaO(k) + COx(r) = CaCO;3(x) AH°; =2

SHTAJIBIINIO peakuuu 3 I:l

3. B obparumoii peakunu

Ni(t) +4CO(r) S Ni(CO)4(1)
Ucxonnas xonuentpanus CO paBHa 10 monb/n. K MOMEHTY yCTAaHOBJICHUSI PABHOBECHUSI
npopearuposayo 80% sToro BemecTsa. Beruucnure

KOHCTaHTY PaBHOBECHS PEAKLIUU |:|
4. Jlns oOpaTuMoi peakunu
CaCO3(x) 5 CaO(x) + COx(r); AH° =177,5 xJlx
YKaKUTE HampaBlieHUue CMelleHnst papHoBecHst (1 — BIeBO, 2 — BIIPaBo, 3 — HE CMEIIAETCs)

NP NOBBILICHUH TEMIIEPATYPhI
MpY YBEJIUYEHUH AABJICHUS

5. Cxopoctb peakunu  2A + B = 2D 3aBUCHT OT KOHLEHTPALIMK PEAr€HTOB CIIEA Y-
IOIUM 00pazoM:

C(A), monb/n 2 2 4
C(B), monw/n 2 4 2
v, MOJIB/(JT'MHH) 16 32 64

OmnpenenuTe BUJ KUHETUYECKOTO YPAaBHEHUSI PEaKLIU

(1.v=kC(A)CB); 2.v=kCA)rC’B); 3.v=kC*AC®B), 4.v=kC*A)[_]

6. KoncranTa ckopoctu peakimn  2NO (1) = 2NO(r) + Ox(r) pasHa 84 wmons ¢
! npu 600 K u 336 Mo ¢! npu 620 K. Beraucnure

SHEPTHI0 aKTUBALUH peakunH (k>k/Mob) |:|

7. IlnotHocts 12%-10 pactBopa rroko3bl CeH206 mpu 25 °C pasra 1046 v/n. [las-
JIEHHE€ HACBILEHHOIO Napa BoAwl npu faHHou Temneparype 3170 I1a. Beraucnure

OCMOTHYECKOe AaBjieHue pacteopa (klla) |:|

8. B 100 mn Boabl pactBopeHo 8 r. Hutparta aMMoHUs. DHTaNbIINUS paCTBOPEHUS
3TOH conmu paBHa 25 kJ[K/MOJb, yaenbHas TEIIOEMKOCTh IMOJIyI€HHOro pactBopa 4,2
kJx/r-K. Onpenenure

Ha CKOJIBKO I'PaJyCcOB MOHMU3MJIACh TEMIIEpaTypa pacTBopa |:|

9. KOHCTAHTA JMCCOLHALIMH YKCYCHON KHCIOThI paBHa 1,74:107°, kOHLEHTpalus eé
pacteopa 0,01 M. Beruucnure

BOJIOPOJHBIN MOKa3aTeb pacTBOpa |:|

10. YcTaHOBUTE COOTBETCTBHE MEXKAY BEIECTBOM, no0aBsieMbIM K pactBopy AlCk,
U €r0 BJIMSIHIEM Ha TUAPOJIN3 TaHHOHW COJU:

Bewecmeo | Dgpgpexm




A) HCI1 1) ycunusaer
b) Na,S 2) ocnabnsier
B) NaOH 3) He BUsIeT
I') NaCl
A b B I

11. Ompenenute DAC menno-umakoBoro (¢°(Cu) = +0,34 B, ¢°(Zn)= —0,76 B)
raJIbBAHIYECKOTO 3JIEMEHTA
npH KOHLEHTpauu cosel nunka u menu (1I) 0,1 M I:l

12. Dnexrponus pacTBOpa Cynbdara IUHKA MPOBOIUIIH B 3JIEKTPOJIH3EPE C UHEPT-
HBIMH 3JIEKTPOIAMH B TEUEHUE OJTHOTO Yaca MpHU CuJjie Toka 15 A, BBIXOM MO TOKYy COCTa-
B 60%.

Beruncnnte maccy BelecTsa, 00pasyroIerocsi B pacTBoOpe. :l

JK3aMeHAIIMOHHbIH OuyleT
ToMcKHH MOJUTEXHUYECKHH YHHBEPCUTET
2016 .

Damunus N.0O. Ne rpynnbet Huctutyr

1. B nmepeune opmyn BeecTs
1) NaHS 2) NaHSOq, 3) NaHSO3 4) Na,S03

YKaKATE HOMED
ruapocyiabhuTa HaTpUs |:|

2. B nepeune Gopmya THAPOKCUIOB
)KOH  2) AI(OH); 3) Cr(OH)3 4) Mg(OH), 5) HCIO4

YKOKUTE HOMEpPa B3aUMOIEHCTBYIOIIIX
¢ waicnoramn [ ]

3. Ilpu npokanuBaHuM u3BecTHsKa Maccod 500 r, comepskammero 80 % xapOonara
KaJbLHs, oOpasoBasics ra3. Omnpenenute
Maccy npuMmecel B JTaHHOM o0pasie u3BecTHsIKa (T) |:|

4. Vraexucnelid ras, MOJYy4eHHBbIH NpPU CKUraHUU 150 T KaAMEHHOTO yIUIs, 3aHUMAaEeT
o0beM 691,2 m ipu 600 °C u gasnenun 105 klla. Onpenenute

o0beM raza npu H.y. (J1) |:|

5. YKakuTe, Kakhe U3 BELIECTB B paCTBOPAX MPOSIBJISIOT :

l) C12 2) KzCI’O4 3) HCIO 4) KMIIO4 5) FeSO4 6) MIISO4



TOJIBKO OKHCJIHTEIBHBIE CBOMCTBA |:|

6. JI71s1 OKUCIIUTENBHO-BOCCTAHOBUTENBHON PEAKLINU
K>S +NaClO + H,SO4 = S +K,S04 + NaCl + H,O
YKaKUTE
MOJISIPHYIO MAacCy 3KBMBAJIEHTa OKUCINUTENS :l

7. dOpMyia BAIEHTHBIX YEKTPOHOB aToMa 3s°. JIjis COOTBETCTBYIOLErO IeMEHTa
YKaKUTE

BCUIECTBA, C KOTOPbIMU BSaHMOHeﬁCTBye’T €10 OKCHUng
(1-NaOH, 2-HCL 3-CaO, 4-Zn(OH), 5-S05)

8. YkaxuTe, Kakue U3 NPUBEACHHbBIX YaCTUIL]
HDF  2)Ne 3)Na  4)Mg”
HMEIOT
OITMHAKOBBIE TIOJTHBIE 3JIEKTPOHHBIE (POPMYJTBI |:|

9. YKaxkuTe MOJICKYJTy
1) PH;3 2) CHy4 3) NH; 4) SFe
KOTOpasi

UMeEET TeTPadApUUecKyio GopMy :l

10. YcraHoBuTE COOTBETCTBHE MEKAY BELIECTBOM M THUIIOM €r0 KPUCTAJINYEC KON
peLIeTKH

Bewecmeo Tun pewremxu
A) Xnopun Hatpus 1) Merammdeckas
b) Huxkens 2) ArtomHas
B) Tsepaprii kucmopon 3) MonexynsipHas
I Anmaz 4) HonHas

11. U3 500 r 12%-ro pactBopa HUTpaTa HaTpus Bbinapuau 200 M1 BOABI U MOy H-
JIM PacTBOP € TUIOTHOCTBIO 1,14 r/mut. J{71s1 TONTy4€HHOTO pacTBOPa BBIUUCINTE

mMaccoByro 100 NaNO;3 (%) |:|

12. VkaxxuTe rpynnoBof PEakTUB HA KATUOHBI V IPYIIILI
1) NaOH 2) pacTBOp aMMHaKa 3) H,SOq4 4) peaxtus Heccnepa :l

13. He npoBoas pacueTos, IO TEPMOXUMHUYECKUM YPaBHEHUSIM
1) 2H2(F) + 02(1") = 2H20(F) 2) 2NH3 (F) = Nz(l") + 3H2(F)
3) CH4(r) + 202(r) = 2H,0(1) + CO2(r)  4) MgCO3(x) = MgO(x) + CO2(T)
YKQXKUTE PEAKLUHU, B X0O/le KOTOPbIX
SHTPOMNHUS YBEIUUUBAETCS :l



14. IIpuBeneHs! CIpaBOYHbIE 3HAYEHNS] TEPMOANHAMUYECKAX KOHCTAHT BEILIECTB

o Bemectso AH® | xJIx/Monb Se, x/(monpK)
WO5(x) —840,3 83,3
W(K) 0 33,5
Hy(r) 0 130,6
H,0(r) 2418 1888

Jlnsa peakuuu BocctaHoBiIeHHsE WO3 BOJOPOIOM BBIUHCIHUTE

sHepruro ['mb6ca peakuu (k1x) :l

15. J{st oOpaTuMoii peakuu
C(rpadur) + 2Hz(r) 5 CHy(r); AH° =-74 x/Ix
VYkaxute (akTopbl, MPUBOASLINE K CMEIICHUIO PABHOBECHS BIIPABO

(1 — moBBIIIEHNE TEMITEPATYPHI 2 — MOBBIIICHNE TABJIEHNS, 3 — YBEJINUEHUE KOHLICHTPa-

LIUY BOAOPOJA, 4 — IOHIWKEHHE TaBJICHH )

16. J1st oOpaTuMoii peakuu
Ha(r) + I(r) S 2HI(1)

HcxonHble KOHIEHTpanuu Bogopoaa u oxa pasHbl 0,03 u 0,05 MOJIB/TT COOTBETCTBEHHO,
paBHOBeCHast KOHLIeHTpawws iogosonoponaa 0,02 monw/n. Onpenenure

PaBHOBECHYIO KOHI[EHTPALHIO ra3000pa3Horo ioxa |:|

17. Peakumst  F(r) + 2ClO2(1) = 2CIO2F(r) umeer nepBbiii mOpsiok mo ¢ropy u 1o
okcuay xnopa. Onpenenure
tun peakuuu (1 — nmpocrast, 2 — CI0XKHAS) |:|

18. Cxopocts peakuuun CO(r) + Cly(r) = COCly(r) onuceiBaeTcsi KHHETUYECKUM
ypaBHEHHEM
v = k[CO][CLT"%. Koucraura cxopoctu mpu 350 °C pasHa 3,81; sHeprus akruamuu 48
kJI>k/MOJIb. Bhruuciure
KOHCTaHTy CKOpOCTH peakiuu npu 400 °C |:|
19. B onHoM kunorpamme OeHzona pacteopriid S03 r HemsBecTHOro Bemectsa. I1o-
Jy4EHHBIH PacTBOpP (HEIJIEKTPOJUT) 3aKUIAET MPU Temreparype Ha 9,3° Bblle, YeM Y-
CTBIN OeH30J1. DOYITHOCKOUYECKast KOHCTAaHThI OeH3oma 2,57, Beraucnure
MOJIEKYJISIPHYIO MacCy paCTBOPEHHOTO BEINECTBA |:|
20. TIpousseneHne pacTBOPUMOCTH Cynbdata Gapus pasHo 1,1-10 ', Beraucure
MOJIIPHYIO KOHLeHTpanuio BaSO4 B HackllieHHOM pacTBOpe

21. PacTtBOpSI, IU1s1 KOTOPBIX NPUBEAEHBI KOHLEHTPALMU TMAPOKCUIIBHBIX

HOHOB:

1) [OH] = 102 moms/n 2) [OH] = 5-10""? mons/n
3) [OH] = 107 mons/n 4) [OH] = 10 momns/n



PaCoOJIOKUTE B MOPAAKE BO3PACTAHUSA UX KUCJIIOTHOCTU

22. B CaHTUMOJISIPHOM PacTBOpE XJIOPUAA AMMOHHS KOHLIEHTPALUsl KATHOHOB BOM O-

pona paBHa 107, Borancnure
creneHb ruaposusa conu (%) |:|

23. Jlnst raneBanmueckoro snemeHta MglMgSO4 (0,01M)|[MgSO4 (2M)Mg, npu us-
BectHOM ° (Mg® [Mg) =— 2,31 B, onpenenuTs 3HadeHne (¢ TOUHOCTHIO 10 0,01 B):

3JIEKTPOABHKYILEH CHUJIBI |:|

24. YkaxuTe npoueccsl
1)2H,0 +2e=H, +20H, Au’ +3e=Au 2)Au’ +3e=Au
3)2CI —2e=Cl, 4) 2H,0 — 4e = O, +
4H"

KOTOpbI€ MPOTEKAIOT MPU 3JIEKTPOJIM3e BOAHOIO pactBopa xjiopuzaa sonorta (II1) B snek-

TPOJIM3epe C HHEPTHBIM aHOJOM
naxarone[ |

Ilocne mpoBeneHUsT MUCbMEHHONW YaCTH 3K3aMEHALMOHHOW pPabOTBHI MPOBOIUTCS
yCTHOE cobecenoBaHue CO CTYAEHTOM 10 TEOPETUIECKUM BOIIPOCAM.

Ha pyOe>xHBIX KOHTPOJIBHBIX 3aHATHSIX IMPOBOAUTCS OLICHHUBAHWE 3HAHWUN, YMEHUH,
BJIIQACHUN MO pasfenaM IUCLUILIMHBI B COOTBETCTBUM C U3BECTHON YETBIPEXYPOBHEBOU
Kiaccuukannein focrrkeHus obydaemerx, paspadorannoii B.I1.becnanbko.

IlepBrIii ypoBEeHD — yposens 3nakomcmeda. Ha 3rom ypoBHe 00ydaemblii mprodpera-
€T yMEHUs y3HaBaTh, OMIO3HABATh U PACIIO3HABATH OOBEKTHI O€3 KAaKOro-ando MpPOHUKHO-
BEHUS B UX CYIIHOCTD; 3HaHUS TOBEPXHOCTHBIE, HE IITyOOKHE.

Bropoii ypoBeHb — yposens ocnpoussedeniisi. EMy COOTBETCTBYET PEIPONYKTUBHAS
IESTeNIbHOCTD, YTO BBIPAKAETCS B YMEHUHU OOJiee WJIM MEHEE MPABHIIBHO BOCIIPOU3BECTH
IO MaMATH TEKCT 3aKOHA, (OopMyIly, YpaBHEHHE U APYIYI0 MHPOPMALIUIO, HE MTPOHUKAS B
UX CYLIHOCTb.

Tperuii ypoBeHb — ypo6ens ymenus npumensinms yCBOCHHYI0 HHGOPMAIIUIO TIPH pe-
IIEHUH 337124 110 00pasily, T.€. MO3HABATENbHAS ACATENIbHOCTh CTYASHTA MPOXOAUT B TP U-
BBIYHBIX YCIOBHSIX.

YeTBEPTRIN YPOBEHb — YPOGEHb NepeHoca 3nanuil. Ha 3TOM ypOBHE CTYyIEHT ymeeT
OPUEHTHPOBATHCS B HE3HAKOMOW IMO3HABaTEJNbHONW OOCTAaHOBKE, MPUHUMATh PEIIEHUS B
HOBBIX MPOOJIEMHBIX CHUTYALUsX, TIEPEHOCUTh 3HAHUS M3 OOHOW MpenMeTHOH o0jacTu B
IPYIyI0, OOBETUHSATD HJI€MEHTHI 3HAHUS, YCBOSHHBIE B Pa3HOE BPEMS, B €AMHYIO CH CTEMY.

B cootBeTcTBMM € YKa3aHHBIMH KPUTEPHUSIMU YUEOHYIO AEATENbHOCTD CTYACHTOB OLl -
HUBAIOT CJIEAYIOIMM 00pa3oM:

«OTJIMYIHOY - 32 IIIyOOKO€ U IOJIHOE OBJIaJIeHNe CoZlepKaHueM yueOHOro MaTepuana, B
KOTOPOM CTYAEHT JIETKO OPUEHTUPYETCsl, MOHSATUHHBIM alnapaToM, 32 YMEHUE CBS3bIBATh
TEOPHIO C MPAKTHKOH, pelaTh MPAKTUYECKUE 3a1a4H, BbICKa3bIBATh 1 OOOCHOBBIBATH CBOU
cykaenust. OTiIMYHas OTMETKA MPEATOoaraeT rpaMOTHOE, JIOTUMHOE U3JIOKEHHE OTBETa (Kak
B YCTHOH, TaK M MICbMEHHOM (PopMe), kKaueCTBeHHOE BHEIIHee OQopMIIeHHE;

«XOPOLIOY» - €CJIN CTYIEHT MOJIHO OCBOMJI y4eOHBII MaTepral, BIaeeT MOHITHITHBIM
arnmnapaToM, OPUEHTUPYETCS B U3y4YEHHOM MaTepuale, OCO3HAHHO NMPUMEHSET 3HaHUS IS



peLIeHHS TPAKTHYECKUX 3a71a4, TPaMOTHO U3JIaraeT OTBET, HO ColepikaHue U opma oTBeTa
HUMEIOT OT/eNbHbIE HETOYHOCTH;

«YIOBJIETBOPHUTEIIBHOY - €CIIH CTYACHT OOHAPYKUBAET 3HAHKE U TOHUMAHNE OCHOBHBIX
MOJIOKEHUH y4eOHOro MaTepraa, HO U3JIaraeT ero HeroJIHO, HETOCIEe0BATEbHO, TOyCKa-
€T HETOYHOCTH B ONpeieieH UM ITOHITUH, B TPUMEHEH NN 3HAHUH JJ1s1 peIIeH U TPAKT MUECKUX
3a7a4, He YMEeT IOKa3aTeJIbHO OOOCHOBBIBATH CBOH CYKIIEHUS,

«HEYIOBJIETBOPHUTEIBHO» - €CIIH CTYACHT UMEET Pa3pO3HEHHbIE, OECCHCTEMHBbIE 3HA-
HUSsI, HE YMEET BBIEJIATh IJIaBHOE M BTOPOCTENIEHHOE, JONMYCKAET OUMOKH B ONPEACTICHHH
MOHSITU I, UCKAXKAET X CMBICII, OECIIOPSIOUHO U HEYBEPEHHO M3JIaraeT MaTeprai, He MOXKET
MPUMEHSATD 3HAHUS JUJIs pEIleHUs TPAKTHYECKUX 3a/1a4.

7. PeiiTuHr KayecTBa OCBOEHUS] AMCHHUILIUHBI «XHMUSI»

OueHka kauecTBa OCBOEHMUsSI AUCLIUILIMHBI B XOJI€ TEKYLIeH U MPOMEXyTOUHOH aTTe-
CTalUM OOYYAIOIMXCS] OCYIIECTBIISIETCST B COOTBETCTBUM C «PyKOBOISIIMMH MaTepuaia-
MU MO TEKyLleMy KOHTPOJIIO YCI€BA€MOCTH, MPOMEXKYTOYHOM M HUTOrOBOH arrecranuu
CTyAeHTOB TOMCKOro MNOJUTEXHUYECKOTO YHHUBEPCUTETa», YTBEPKACHHBIMU IPUKA30M
pekropa Ne 77 om ot 29.11.2011 r.

TeKylliasi aTTecTaLus:

1. PefituHT 1a00OpaTOPHBIX 3aHATHH YIUTHIBAET OLICHKH 3a MMOATOTOBKY, IPOBENEHUE
nabopaTopHbIX paboT U OTHET MO Kaxkaoh padore — 1 x 16 = 16 Gannos.

2. PeliTUHT MpakTHYeCKUX 3aHSATHUH yYUTBHIBAET pabOTy CTyAeHTa BO BpeMs aydu-
TOPHOTO 3aHATUS — 4 X 2 = 8 OaJIoB.

3. PefiTuHT pyOEKHOTO KOHTPOJISI YUHUTHIBAET OLICHKH 32 PYOEKHBIE KOHTPOJIBHBIE
paboTel 1o paznenam nporpammel — 2 x 10 = 20 Ganos.

4. PeHTHHT CeMeCTPOBOr0 MHIAMBUIYAJIbHOTO 3amaHus (30 qoMamHuX 3aaad) yqu-
ThIBaeT oueHkH 3a pemenne 30 x 0,1 = 3 Gayuta 1o pa3aenam MporpamMmabl.

5. Peiitunr koHpepeH-Henenp,S x 2 = 10 6aos.

6. CamocrosireibHOe KoHcTekTupoBanue 0,5 Gayna.

7. JIBa 3amaHus IJIsl COBMECTHOM paboThI 2,5 Oaia.

— MPOMEKYTOYHAsL aTTecTalus (3K3aMeH) MPOBOAUTCS B KOHLIE ceMecTpa (OLIEHHBAETCS B
Oamnax (MakcuManbHO 40 OansoB), Ha SK3aMEHE CTYACHT AOJUKeH HabpaTb He MeHee 22
6aos.

PeliTuHT moommpsieT akTUBHBIX CTYACHTOB AOMOJHUTENIbHBIMUA OaJUTaMH 32 y4acTHE B
XUMHUUYECKUX OJIMMIIMAJAX, BBHINOJHEHUE 3aJaHui MOBBILEHHOH ciokHOCTH. K sKk3ameny
TOIMYCKAIOTCSI CTYACHTDI, BBIMOJIHUBIINE BCE BUABI YI€OHON AEATEIPHOCTH, HE UMEIOLIHE
aKaIeMUYeCKON 3a0JIPKHOCTU MO JUCHUILINHE, Habpapume B cemectpe Oonee 33 OajuioB



8. Y4yebHO-MeTOoLMYECKOE U MH(OPMaALMOHHOe obecrieyeHune
AVCLUUNANHBI
8.1 OnuncaHue 3N1eKTPOHHOI0 Kypca UM CCbl/iKa Ha Hero

. B kypce 'Xumua 15" paccmaTpuBalOTCA OCHOBHbIE 3aKOHblI XMMWW, CTPOeHWe Be-
LLeCTBa, 3aKOHOMEPHOCTM MPOTEKAHUS XUMWUYECKUX peakuuin (pacyeT TepmogMHamMu4e-
CKUX W KWUHETUYECKMX MapaMeTpoB), MpOTeKaHue XMMUYECKUX peaKkuuii B pacTBopax U
3/IeKTPOXMMUNYECKNE MPOLeCcChbl, MeTOAbl Ka4YeCTBEHHOIO0 W KO/IMYECTBEHHOr0 aHamsa.

. Oco60e BHUMaHMWe yaenseTcs HOMEHKNAType HeopraHMYecKnx cCoeMHeHU, ycTa-
HOBJ/IEHVUIO B3aUMOCBA3N MeXAy MONI0XKEHUEM XMMWUYECKOro 3/ieMeHTa B Tabnuue MeHje-
neeBa, XMMUYECKUMUN U (DU3NYECKUMM CBOMCTBaAMU COefMHEHUI, 06pasyeMbIMU 3TUM XU-
MMWUYECKMM 3/1IEMEHTOM, ONpPEeLESIEHMNI0O Ka4YeCTBEHHOIO COCTaBa COeMHEHUIA.

Mony4yeHHble 3HAHNA AUCUUNANHBL "XumMna 1.5 noMmoryt And usyydyeHus cnepyto-
wux gucuynnaund ANCL.B.M. 5 «O6uwasa reonorus», ONCL.B.M.1.3 «I"eoxnmmnyeckue
METOAbl MOMCKOB MeCTOPOXAEHMIA MNONe3HbIX McKonaembix», ANCLB.M12 «OcCHOBbI
rMaporeosiorMm nU WHXeHepHow reonorum», ANCL, 6.M.9 «3konorun», ANCL,B.M.3.2.
«["eonorna n reoxumnsa HeT u rasa», JVCLIB.M7 «OcHOBbI Kpuctassorpapum u Mmu-
Hepanorumu».Cebinka: http//stud.ums.tpu.ru/course/view.php?id- s 6

8.2.Y4ebHO-MeTOAMYECKOE M MH(POPMaLNOHHOE 06ecnevyeHne AUCLUNANHbI
a) OCHOBHas nuTepaTtypa:

1. Obwasn xumus: yyebHuk / H. B. KopoBuH. - 11-e u3g., ctep. - Mocksa: Bbiclias
wkona, 2011. - 557 c.: un. - MobegnTtens KOHKypca y4ebHMKOB. - bubnuorp.: c. 546. -
MpeaMeTHbIN yKasaTenb: ¢. 547-557. - ISBN 978-5-06-006140-6.

2. O6bwas n HeopraHuyeckast xumus: yyebHuk / H. C. AxmeToB. - 7-e u3g., cTep. -
MockBa: Bbicwasa wkona, 2009. - 743 c.: vn. - bubnwuorp.: c. 727. - lpeaMm. ykKas.: C.
728-729. - ISBN 978-5-06-003363-2.

3. 'nnHka, Hukonaii JleoHMgoBMY 3afaum U ynpaXHEHUs Mo 06LLed XUMUN: yueb-
Hoe nocobue gna BysoB / H. J1. TnuHKa. - N3a. ctep. - MockBa: MHTerpann-fpecc, 2008.
- 240 c. - ISBN 5-89602-015-5./1abopaTopHblii NpaKTUKyM: y4ebHoe nocobue / E. M.
KHs3eBa; HaunoHanbHbIA nccneaoBaTesibCKNii TOMCKUIA MOMUTEXHUYECKUIA YHUBEPCUTET
(TNYy). - 1 komnbloTepHblii ¢aiin (pdf; 380 KB). - Tomck: M3a-8o TMY, 2010. - 3arna-
BME C TUTYNbHOMO 3KpaHa. - JMIEKTPOHHAs Bepcusa nevyaTtHoW nybavkauuu. - JocTyn u3s
KoprnopaTuBHoW cetn TIY. - CucteMHble TpeboBaHusA: Adobe Reader.

Cxema goctyna: ftp7/www.lib.tpu.ru/fulltext2/m/2011/m227.pdf

0) gononHUTENbHAA NuTepaTypa:

4. PyKOBOACTBO K MPaKTUYECKUM 3aHATUAM MO 06LLen Xumumn [SNeKTPOHHbIA pecypc]:
y4uebHoe nocobue / J1. M. CmonoBa, MepeseseHueBa 4.0. N3g-8o TIY. - 3-e nsgaHue-
Tomck: N3g-Bo TI1Y, 2015. - 3arnaBue ¢ TUTY/IbHOIO 3KpaHa. - 152 ¢. neKTpoHHas Bep-
Cus nMeyaTHol nybnukaumwn. - JocTyn u3 KopnopaTuBHoi cetn TIY. - CucteMHble Tpe-
6oBaHusa: Adobe Reader.

Cxema goctyna: http://lwww.lib.tpu.ru/fulltext2/m72011/m283.pdf


http://app.tpu.ru/up-viewer/
http://app.tpu.ru/up-viewer/
http://app.tpu.ru/up-viewer/
ftp://www.lib.tpu.ru/fulltext2/m/2011/m227.pdf
http://www.lib.tpu.ru/fulltext2/m/2011/m283.pdf

5. CnpaBoYHMK N0 06LWEeA M HeopraHMYeCcKOM XUMWUK [DNeKTPOHHbIA pecypc]:
yyebHoe nocobue / H. &. Cracb; HauunoHanbHbIn nccnefoBatenbCKuini TOMCKUIA MONN-
TexHuyeckni yHusepcuteT (TIY), VHCTUTYT (PU3MKM BbICOKMX TexHonoruin (NP®BT),
Kadeapa o6Lieit 1 HeopraHudeckoin xummm (OHX). - 1 KoMnblOTepHbIA tann (pdf; 1.8
MB). - Tomck: N3g-Bo TIY, 2012. - 3arnaeve C TUTY/NIbHOIO 3KpaHa. - ONEKTPOHHas
Bepcus neyaTHOW nybamkauwu. - [ocTyn vM3 KopnopaTuBHOW ceTn TIY. - CUCTEMHbIe
Tpe6oBaHmA: Adobe Reader.

Cxema goctyna: http://lwww.lib.tpu.ru/fulltext2/m/2012/m250.pdf

6 . PelieHne 3agay no obuwein Xumnn [DNeKTPOHHbIA pecypc]: yue6Hoe nocobume / H.
®. Cracb, A. B. KopwyHoB; HauuoHanbHbIii KncCNefoBaTeNbCKNUM  TOMCKUIA
nonutexHunyeckuii yHusepcutet (TMNY), WHCTUTYT (U3NKU BbICOKUX TEXHOMNOTUNA

(MDBT), Kateapa o6uweidi n HeopraHuyeckoir xumumm (OHX). - 2-e wm3g. - 1
KOMMNbIOTepPHbI daiin (pdf; 1.8 MB). - Tomck: M3g-so TIMY, 2014. - 3arnaBue c
TUTYNbHOTO 3KpaHa. - JJIeKTPOHHas Bepcus nedaTHOW nybnukaumwm. - [JocTyn w3

KoprnopaTusHoi cetn TIY. - CucTteMHble TpeboBaHuMs: Adobe Reader.

Cxema goctyna: http://www.lib.tpu.ru/fulltext2/m/2014/m232.pdf

7. .b. TonywkoBa, E.M. KHazeBa, FHO.KO. MupowHnyeHko, A.0O. TlepesBeseHuUeBa, T.A.
FOpmasoBa CO0OpPHMK 3a4ay U ynpaxXHeHW no obLien xumnn. TomcK: M34-Bo0 TOMCKOro
NoJSINTEXHUYECKOr0 YHUBepcuTeTa, 2016, 185 c.

Internet-pecypcbl (B T.4. NepeyeHb MUPOBbLIX BUG/INOTEUYHbIX PECYPCOB):

L1 cait 6ubnmoTtekn TIY http/Amwwlib.tpuru/csi-binkzgate:

2. caliT nekTopa http//portaltpuru/SHARED/d/DOP/education

3. 3NEKTPOHHBbIN YYEOHNK NeKTopa «XUMUs» INepeBe3eHLIEBOA 4.0.
http//stud.Ims.tpuruC:ourse/view.php?id- 66 (3KCMepTHOE 3aKntoueHne Nel73)

4 Xnmnueckunin TpeHaxep: http://exam.tpu.ru/dasboard/object/bank/form?d=21.

5.6a3a TepmoagnHaMuUveckunx gaHHbix - http¥Ywebbook.nist.gov/chemistry/;

6 . 6asa TepMoANHAMMNYECKNX KOHCTAHT YUMCTbIX BewecTB - http://cea. grc.nasa. gov/;

7. TepMOguUHaMMYecKmMe CBOCTBA UHANBUAYaNbHbIX BelecTB. CnpaBoYvHoe usgaHue /B.I1.
MNywko (0TBETCTBEHHbIM pegakTop) - http://www.chem.msu. su/rus/tsiv/;

8.  CalT, COAEPXUT HECKOJ1IbKO 6a3 JaHHbIX  (a3oBbIX  Agnarpamm -
http Z/www. crct.polymtl.ca/fact/documentation/

9. Tabnuual. N MeHgeneesahltp/imwwwebelements.com/

9. MaTepuanbHO-TeXHNUYECKOe 06ecrneyeHme AUCLUNTNHbBI

YKa3bIBaeTCA MaTepuasibHO-TEXHUYECKOe 0becnevyeHne AUCLUUMINHBI: TEXHUYECKUE
cpefcTea, nabopaTopHoe obopygoBaHue U ap.

OucymnnnHa «Xnmma» NofHOCTBI0 06ecneveHa MaTepuanbHO-TEXHUYECKUMU Cpea-
cTBaMu. JIeKUUM 4YMTaKTCS B CNELMasu3npoBaHHON ayguToOpMK, OCHALLEHHOW KOMMbHO-
TepPHO TEXHWUKOI, M MO3BONSAIOLLEA AEMOHCTPUPOBATbL XMMUYECKME ONbITbl. JlabopaTtop-
Hble 3aHSATUS MPOBOAATCA B XMMMYECKUX slabopatopusx, 060py[0BaHHbLIX BbITSXKHbIMM
LWKahamy, COBPEMEHHbIMW CPeACTBaMM MPOBEAEHUS XMMUYECKOro 3KcrnepuMeHTa (3fekK-
TPOHHbIMKU Becamu, pH meTpamu 1 1.4.).

Tabnuua 5


http://www.lib.tpu.ru/fulltext2/m/2012/m250.pdf
http://www.lib.tpu.ru/fulltext2/m/2014/m232.pdf
http://www.lib.tpu.ru/cgi-bin/zgate
http://portal.tpu.ru/SHARED/d/DOP/education
http://stud.lms.tpu.ru/course/view.php?id=66
http://exam.tpu.ru/dasboard/object/bank/form?d=21
http://webbook.nist.gov/chemistry/
http://cea.grc.nasa.gov/
http://www.chem.msu.su/rus/tsiv/
http://www.crct.polymtl.ca/fact/documentation/
http://www.webelements.com/

Ne | HaumenoBaHue (KOMITBIOTEPHBIE KJacchl, yueOHble nabopa- | AynuTopus, KOJH-

n/n | Topuu, 0OOpyaOBaHHE) 4eCTBO YCTAHOBOK

1. YcraHoBKa A1l CO3aHUsl HU3KOIO Bakyyma 1 mr 634034, r. Tomck,
bansa BomsHas 1mr np. JlenuHa, 43a
Ileup mydenbHas 1T ayn. 201a

2. Bopasinas 6ans 1r 634034, r. Towmck,
Tepmocrar lmr np. Jlenuna, 43a
YcTaHoBKa AJi CO3AaHUsI HU3KOIO Bakyyma 1or ayn. 2016

3. ®orokanopumerp KOK-3-01 Tmr 634034, r. Tomck
YcTaHoBKa A CO3AaHUS HU3KOTO Bakyyma lmr np. Jlenuna, 43a

ayn. 2018

4, Vcranoska @ITT-1-11 21, 634034, r. Tomck,
VYcranoska OIIT 1-12 T np. Jlenuna, 43a
Konbonarpesarens 1. ayn. 201r
[leub mydenbHas 1.
®oromerp KOK-3-01 1.

Bopmsanas 6aust 1.
VYcraHoBKa A CO3aHUsl HU3KOTIO Bakyyma lmir.
bnox nutanusa b5-47 1.

5. bnok nutanus b5-47 1. 634034 1, Tomck,
bans Boxgsnas 1. np. Jlenuna 43a,
YcTaHoBKa A CO3AaHUS HU3KOIO Bakyyma lmir. ayn. 201n

6. | Becsl naboparopHbie 7. 634034 r. Towmck,
Komnsrorep 1. np. Jlemuna 43a,
Tenedon 1. ayn. 20le

7. MynsruMmenuiinoe obopynoBanue 1. 634034 r. Tomck
Komnbrorep 2. np Jlennna 43a
Ponb-mrropa 1. ayn. 211
Hocka POLYVISION 3.

Huctunnstop 1.
Tenedon 1.

8. . KowmrmbroTepHblIii Kiace, kKommbroTeps - 10 1, Touek | 634034 1. Tomck

nocryna - 10 mr, pabounx mect - 10 mr. np JlennHna 43a
ayn. 207

9. YcraHoBKa A1l CO3MaHUsl HU3KOIO Bakyyma 1 mr 634034, r. Towmck,
bans BopsHas 1mr np. JlenuHa, 43a
Ileur mydenbHas 1 ayn. 201a

10. | BogsHas Gans 11r 634034, r. Towmck,
Tepmocrar lmr np. Jlenuna, 43a
YcTaHoBKa AJ CO3AaHUSI HU3KOIO Bakyyma 1uor ayn. 2016

11. | ®@orokanopumerp KOK-3-01 Tmr 634034, r. Tomck
YcTaHOBKa A CO3AaHUSI HU3KOIO Bakyyma lmoir np. Jlenuna, 43a

ayn. 2018




®otomeTp KOK-3-01 1uwr.

BopgsiHas 6aHa 1wrT.

YcTaHOBKa 414 CO34aHnAa HU3KOro Bakyyma 1.
bnok nutaHusa b5-47 1wr.

13.  Bnok nutaHua B5-47 1wr. 634034 r, Tomck,
baHAa BogsiHaa 1wT. np. JleHuHa 43a,
YcTaHOBKa /19 CO3faHMUA HU3KOro Bakyyma 1wrT. ayn.201p

14. Becbl nabopaTopHble 7wWT. 634034 1. Tomck,
KomnbtoTep 1wr. np. JleHnHa 43a,
TenegoH 1wrT. ayn. 201e

15. MynbTumeguitHoe ob6opygosaHue 1uwr. 634034 r. Tomck
KomnbloTep 2wWr. np JleHnHa 43a
Ponb-wTopa 1wr. ayg. 211

Jocka POLYVISION 3wr.
Ouctunnatop 1lwr.
TeneoH 1wrT.

16. KoMnNbloTepHbIA Knacc, KomnbioTepsl - 10 wT, Touek 634034 1. ToMmck
poctyna - 10 wT, pa6ouux mecT - 10 wr. np JleHnHa 43a
aypn. 207

Mporpamma cocTaBneHa Ha ocHoBe CtaHgapTa OOM TMY, B cooTBeTCTBUM C TpebOBaHU-
amm ®FOC BIMO no cneunansHoctam 21.05.02 - MMpuknagHaa reonorus.

Mporpamma ofgo6peHa Ha 3acefgaHumn Kadegpsl

(npoTtokon Ne 6/16 oT « 23 wutoHA 2016 r.).

ABTOp _ MepeBe3eHuesa A.0.

PeueH3eHT s Mneuu A.T.



