OHIeIbCCKUM TEXHOMOTHUECKUH MHCTUTYT ((riinan)
(henepalbHOTO TOCYIapPCTBEHHOTO OI0/KETHOTO 00pa30BaTEIHLHOTO
YUPEKACHUS BBICIIETO 00pa30BaHUS
«CapaToBCKU rOCy1apCTBEHHBIN TEXHUYECKUI yHUBepcUuTeT uMenu [arapuna FO.A.»

Ka(bezlpa «EcTecTBEHHBIC 1 MATEMATUYCCKUE HAVKHU

PABOYAS ITPOI'PAMMA

IO AUCHUIIIINHE

«b.1.1.7 Xumusay
HaIPaBJICHUS TIOITOTOBKH

15.03.02 TexHOJOTHYECKHUE MAIITMHBI 1 000PVIIOBAHUE

[Tpoduns «O60pyI0BaHNE XUMUYECKUX U HEPTEra30BbIX TPOU3BOJICTBY

dbopMma oOyueHus: — 3a09HAS
Kypc —1

cemectp — 1

3a4eTHBIX eITUHUI — 4

4acoB B HEJIEITIO —

BCero 4yacoB — 144

B TOM YHCIIE:

snexuuu — 10

KOJIJIOKBHYMBI — HET
NPaKTHYECKHUE 3aHATHUS — HET
naboparopHeie 3aHsaTHsI — 10
camocTosTeNbHas paboTta — 124
3a4eT — HeT

’K3aMeH — lcemecTp

PI'P — et

KOHTpoJIbHast pabota — 1
KYpCOBOM MPOEKT — HET

Pa6ouas nporpamma ob6cyskaena na 3aceanuu kadenpsi EMH
«27» _mions 2022 roma, , mpotokon Ne 9
3as. kaenpoii _&. M/ /Kununa E.B./

PaGouas nporpamma yTBepxaeHa Ha 3aceranun Y MKH
«27» __wronsa 2022 ropa, nporokon Ne §
[Ipencenarens YMKH Mﬂeaxuua H.JL./

Ourensc 2022



1.1esu 1 3a72a4 JUCHHUILTHHBI

Llens mpemomaBaHusi TUCHMIUIMHBI «XHUMUS»: TPUOOpPETEHHE CTYACHTAMH 3HAHUHA H
HaBBIKOB B O0JIACTH XMMHUYECKUX HAYK, MO3BOJSIONIMX MPUMEHSATh MX MPH OCBOCHHH IPYTHX
JUCLIUTUTMH 00pa30BaTEeNbHOTO IIHKIIA U MOCIEAYIONIeH MTPoPecCHOHATBHOM e TEIbHOCTH.

3anaun U3y4eHUs JUCIUTUINHBL:

1.1 03HAaKOMUTH CTYACHTOB C OCHOBHBIMH MOHSATHSMU, 3aKOHAMHU U METOJIaMU XHUMHH KaK
HAYKH, COCTABISIONICH (YyHIAMEHT BCE CUCTEMbI XUMUYCCKHX 3HAHHM;

1.2 CIOCOOCTBOBaTh  (POPMHUPOBAHUIO y  CTYACHTAa OOOOINEHHBIX IMPHEMOB
UCCIICIOBATEIIbCKONW JIeSITEIbHOCTH (IIOCTAHOBKA 3aJjaud, TEOPETHYECKoe OOOCHOBaHHE U
HKCIIEpUMEHTANIbHAS TIPOBEPKA €€ PEIICHHS ), HAyYHOTO B3IJIA1a HA MHUP B IIEJIOM;

1.3 noBecTH 10 CO3HAHHS CTYJICHTOB TOT ()AKT, YTO XUMHS SBIsCTCS (PyHIaMEHTAaIbHOU
HAYKOH M MOUIHBIM MHCTPYMEHTOM HCCIIEIOBaHMS W MO3HAHUS MPOLECCOB, MPOUCXOAIMNX B
OKpY’KalolleM Hac MUpPEe U BHYTPH Hac;

1.4 pa3BuUTh y CTyIEHTOB MPO(HECCHOHATLHOS XUMUYECKOE MBIIUICHHUES, YTOOBI OyayImii
0akajiaBp CMOT IEPEHOCHTh OOIIME METOJbl HaydyHOUW paboThl B pabOTy MO CIEIUAIBLHOCTH;
o0ecreynTh BO3MOXHOCTH OBJIQJICHUSI CTYJACHTAaMH COBOKYITHOCTBIO XMMHUYECKHUX 3HAaHUH U
YMEHHIA, COOTBETCTBYIOIIMX YPOBHIO OaKaliaBpa 10 COOTBETCTBYIOIIEMY MPOQPHUITIO.

2. Mecro aucuuniaunbl B cTpykrype OOII BO

«XuMHS» TPEACTaBISIET COO0W AUCHUIUIMHY 0a30Boil uyactu yueOHoro nukna (b.1.1.7)
OCHOBHOM 00pa3zoBaTelbHOM mporpaMMmbl OakaiaBpuara 1o Hampasienuto 15.03.02
TexHONIOrHYeCKre MallIMHBI B 000PYIOBaHHE.

Jis u3yveHus: Kypca XMMHHA HEOOXOJMMO 3HAaHUE IKOJBHBIX KYPCOB XHMHUHU, (GU3UKUA U
MaTeMaTHKH. YCBOGHHE O3TOr0 Kypca HEOOXOAWMO Uil YCHEIIHOTO H3Y4YCHHS CIIEAYIOMINX
JUCIUTUTMH: TEXHOJIOTUS KOHCTPYKIIMOHHBIX MAaTEpUAJIOB, MaTEepPHAJIOBEICHHUE, DKOJIOTHS,
MEXaHHKa KHJIKOCTH W ra3a, (PU3MKO-XUMHUYECCKHE CBOWCTBA BEIICCTB M MPHUKIIAIHBIC PACUCTHI,
XUMUS HEPTH U Ta3a, 000pYJOBaHHE XUMHUECKUX 1 HE(PTEXUMUUECKHUX TPOU3BOICTB.

3.TpeGoBaHus K pe3yJabTaTaM OCBOEHUS TUCHHUIJIMHBI

B mponecce ocBoeHMs JaHHOM IUCHMIUIMHBI CTYAEHT (OPMHUPYET U JEMOHCTPUPYET
cienyromue odmenpodeccuoHanbHbie kKomnereHuu npu ocBoeHnu OOIT BO, peanusyromieit
®enepanbHblil ['ocynapcTBeHHBIN 00pa3oBaTeIbHbIN CTaHIAPT:

- CIIOCOOHOCTHIO K caMOOpraHu3aiuu U camooopazoBanuto (OK-7);

B pesynbraTe H3y4yeHHS IUCHUIUIMHBI «XUMHUS» 0a30BOM 4acTH y4eOHOro IMKIIA
(b.1.1.7) ocHOBHO# 00pa3oBaTeNbHON MpOrpaMMbl —OakalaBpuaTa CTYACHT JOJDKEH
JEMOHCTPHUPOBATh CIEAYIOLNE PE3ybTaThl 00pa30BaHHUS.

OOyyaromuiicst TOMKeH:

3.1. 3nars:

- OCHOBHBIE TOHSTHS, 3aKOHBl M MOJEIM XMMHUYECKMX CHCTEM, PEAKIIMOHHYI CIIOCOOHOCTb
BEIIECTB;

- CBOMCTBA OCHOBHBIX BH/IOB XUMHUECKUX BEIIECTB M KJIACCOB XMMUYECKUX OOBEKTOB.

3.2. Ymers:

- UCTI0JIb30BATh OCHOBHBIE ITPUEMBI 00Pa0OTKH IKCIIEPUMEHTATIbHBIX JAHHBIX;

- TPOBOJWUTH pacUeThl KOHIEHTPALMM PACTBOPOB PA3JIMYHBIX COECIUHEHWM, OIpPENEITh
U3MEHEHHE KOHLIEHTPALMH TPU MPOTEKaHUU XUMHUYECKUX PEaKIIUA;

- OTIPENIENATh OCHOBHBIE (PU3MUECKUE XapaKTEPUCTUKU OPraHMUECKUX BEIIECTB.

3.3. Bnaners:

- METOJaMH SKCIEPUMEHTAIBHOIO HCCIEOBaHUS B XUMHH (ITUIAHMPOBAHUE, MMOCTAHOBKA W
00paboTKa IKCIIEPUMEHTA).



4. Pacnipenesienne TPyA0eMKOCTH (4ac.) IMCHUIIMHBI 10 TEMaM
U BUJIAM 3aHATHI

MO

ny
s

HC
IS
JIn

TC
MBI

HaumeHnoBanue TeMsl Yackl/n3 HUX B UHTEPAKTUBHOU (hopme

Beero | JI3 KJI | JIP | ITP | CPC

4 5 6 l 10

oo
(o]

OCHOBHBIE TIOHATHUS W  3aKOHBI | 38/2 2/2 4 32
XUMHUH

CrpocHre aroma © XxuMmuueckas | 34/2 2/2 32
CBSI3b

XuMmuueckue B3aumozchcTBus B | 38/4 4/4 4 30
pacTBopax. OKHCIIUTENBHO-
BOCCTAHOBMTEINILHBIE IIPOLECCHI.

OCHOBBI 2JIEKTPOXUMUU 34/2 2/2 2 30

Bcero

144/10 | 10/10 10 124

5. Conep:kaHue JeKIHOHHOTO Kypca

TEMBI

Bcero
JacoB

No

Tema neknuu. Borpockl, oTpabaTeiBacMbIe Ha JICKITMH YuyebHo-

JICKIIMH METOJHUYCCKOC

oOecrieuenue

4 5

2 ceMecTp

OcHOBHbIE TIOHSITHS M 32aKOHBI XUMHH. [1-5], [6-11]
OCHOBHBIC  TOHATUS ~ XMMHH:  aTOM,  MOJICKYJa,
XUMHYECKHU 3JIEMEHT. 3aKOH COXPaHEHHs MacChl. 3aKOH
COXpaHEHHs SHEpruum YpaBHeHHE OUHIUTEHHA. 3aKOH
ABOTajpo U CIEICTBUS U3 HETO.

XuMH4ecKasi KHHeTHKA. [1-5], [6-11]
Ckopocth xuMHuueckoi peakuuu. MakTopsl, BIHAOIINE
Ha CKOPOCTh pEeaklIMHU. 3aKOH JIEHCTBYIOIIMX Macc.
KoncranTta ckopoctu peakuuu. Ilpaswio Bant-TI'oddda.
Xumuueckoe paBHoBecue. KoHCTaHTa paBHOBECHS.
CMenieHre XMMHUYECKOrO0 paBHOBecHs, npuHuun Jle
[ITarense.

OcHOBHbBIE NPEICTABJIEHNUS 0 CTPOEHUH aTOMA. [1-5], [6-11]]
DjieMeHTapHbIE YaCTHIBI, AaTOMHOE SAPO, HW3O0TOIIbI,
MOHATHE JJIeMeHTa. KBaHTOBbIE UYHMCIa, SHEPrHs U
KOH(UTypalui 3JIEeKTpOHHbIX opOuTanedt. [lpaBuna
3aIOJIHEHHS AJICKTPOHHBIX opOuTaneii: npunnun [laymy,
MPHUHIIMIT MUHAMYMa SHEPTHH, IPaBUI0 XyH/a, TpaBuja
KiieukoBCKoro. DJIeKTPOHHO-CTPYKTYPHBIE (POPMYIIBI.

PacTBOpBI HEIIEKTPOJIUTOB. [[1-5], [6-11]
CrocoObl BBIpKEHUSI KOHIIEHTPAIMK pacTBOpa. Teopust
DIEKTPONIUTHYECKON  aucconmanuu.  CTenmeHbs  u
KOHCTAHTa JINCCOLMAINH, CHIIA DIICKTPOJIUTOB.

OKHCJINTEbHO-BOCCTAHOBUTEIbHbIE PEAKIIUH. [1-5], [6-11]
Meroas! coctaBienus 1 ypasHuBanus OBP.

OcHOBHbIE OHATHS YIEKTPOXUMHUU [1-5], [6-11]
DIeKTPOXUMHYCCKAsT cHucTeMa, AIEKTPO/I.
DJIEKTPOABUKYINAs CWJIA. JJICKTPOJHBIA MOTEHIHAI.




Bonopoansiit  snektpon, YpaBHenue Hepnacra. Psn
HaIpSHKEHUN METaJUIOB.

6. Coneprxanmne KOJJIOKBUYMOB

He npenycmoTpeHs! yueOHBIM ITAHOM
7. IlepeyeHb NPAKTHYECKUX 3aAHATHI

He npenycmoTpeHb! yueOHBIM ITAHOM

Ilepeuennb J1adoOpaTOPHBIX padoT

Ne Bcero | HammenoBanme 1adopatopHoii padotbl. 3agaHusi, BONPOCHI, YueOHo-
TeMbl | 4acoB oTpadaTbiBaeMble HA JJA0OPATOPHOM 3aHSITHH MeToAnYecKoe
obecrneyeHne
1 2 3 4
1 cemecTp
1 2 OmpeneneHre  SKBHBAJICHTHOW MacChl MeETalla  METOJ0M [7]
BBITECHEHMSI BOIOPO/1a U3 KUCIIOTHI.

1 CKOpOCTh XMMHUECKUX peaklnii. XMMHUYECKOE paBHOBECHE [7]
3 2 Peakiiun nornnoro oomena. I'maposus coeii. [8]

2 OKHUCIINTENIbHO-BOCCTAHOBUTEIIbHBIE PEAKLIMH. [9]
4 1 XUMHUECKUE UCTOYHHUKH TOKa (MJIH) [11]

2 DJeKTpoIu3 [11]

9. 3axaHus 1JIs1 CAMOCTOATEJIbHOM PadoThl CTY/ICHTOB

Ne Bcero 3aaHusi, BONPOCHI, VISl CAMOCTOSITEILHOI0 U3YYCHUS YuebHo-
TeMbI Yacos (3aganus) MeTOANYEeCKOoe
olecneyeHue
1 2 3 4
1 32 Xumudeckuii snement. IIpocroe u crmoxHoe BerecTBo. | [1-5], [6-11]
3akon JlanpToHa. 3aK0H ABOTaIpO.
2 32 WouHast cBsi3b. HeHampaBlieHHOCT, M HeHachimaemocth | [1-5], [6-11]
WOHHOM CBsI3U. MeTtayumueckas cBa3b. BonopoaHas cBsizb
3 30 Teopust  snekrponuthueckod auccoruanuu. Honnsie | [1-5], [6-11]

ypaBHeHUd. [lopsiiok cocTaBleHUS HOHHBIX YpPaBHEHHIA.
OKHCITUTEIIEHO-BOCCTAHOBUTEILHBIC Peakiiuu. PaccraHoBka
K02 (UIIMEHTOB METO/IOM JIEKTPOHHOTO OanaHca.

4 30 YcrpoiicTBO  cBUHIIOBOrO akkymyisitopa. Ocobennoctu | [1-5], [6-11]
paboThl HHKENb-KaJMUEBOTO akkymyisitopa. CepeOpsiHO-
LINHKOBBIE AKKyMYJIATOPBI. DNeKTPONpPOBOAHOCTh
pactBopoB DakTOphl, BIHSAIOIINE HA HHTCHCHBHOCTD
KOPPO3UH. DIEKTPOXUMHUYECKAsl 3alIUTa METaUIOB OT
KOPPO3HH.

B pe3yiibTaTe OCBOCHHUA BaﬂaHI/II‘;I CaMOCTOSTEIbLHOM pa6OTLI CTYACHT HOJIKCH YMCThb PCIIATh
3aga4d 1O HM3YYCHHBIM TEMaAaM, BBIIIOJIHUTE KOHTPOJBLHYIO pa60Ty, IOATOTOBUTHCA K
BBITIOJTHCHHTIO J'Ia60paTOpHBIX pa60T, a TaKKC K 3K3aMCHY.

10. PacyeTHo-rpadguyeckas padora
Temvl, 3a0anus, yuebno-memoouyeckoe obecnevenue (ccoliku Ha pazoen 15. «Ilepeuenv yuebno-
Memoouyeckozo obecneyerus 0Jisk 00YYAIOWUXCA NO OUCYUNTIUHE))




He npenycmoTpeHa yueOHbIM MIIaHOM

11. KypcoBasi (KoHTpoJibHas1) padoTa

Temwl, 3a0anus, yuebHo-memoouueckoe obecnevenue (ccoliku Ha pazoen 15. «llepeuens yuebHo-
Memoouyecko2o obecneuenusi sk 00yUaArOUUXCsL NO OUCYUNTUHE»)

[IpenycMoTpeHbl

1 KOHTpPOJIbHAs pa60Ta, BKJIrOHaromasa TCOPCTUYCCKUC BOIIPOChBI H

paCd€THBIC 3aJa4du. OnHa BBINOJHSICTCS B COOTBETCTBUH C paBpa6OTaHHBIMI/I METOJUYCCKUMHU

ykazanusimu [12].

12. KypcoBoii npoekT

Temwl, 3a0anus, yuebHo-memoouueckoe obecnevenue (ccoliku Ha pazoen 15. «llepeuens yuebHo-
Memoouyecko2o obecneyenusi 0is 00yUaArOUUXCcst N0 OUCYUNTIUHEN)

He npenycMoTpen yueOHBIM IIIAaHOM

13. ®oHJ OLIEHOYHBIX CPEACTB /JIsl MPOBEIeHUS MPOMEKYTOUHOM aTTeCTAlNHU

00y4YarouMXcs 1Mo TUCHUILINHE (MOLYJII0)

OueHuBanue ypoBHs ¢(hOPMHPOBAHHOCTH NMPO(PeCcCHOHAIBHBIX KOMIIeTeH Mt

BoinyckHuK 10J17KeH 00/1a1aTh:

OK-7: criocOGHOCTBIO K CaMOOPTaHU3AIMH U CaMOOOPa30BaHUIO

YpoBHu OcHOBHbIE IPU3HAKH YPOBHS

chopMUpOBaAHHOCTH

KOMIETEeHIIUH

Ioporosbliit

YPOBEHb

KOMIICTEHIMHU: o
3HaeT W IIOHMMAaeT TEOPETUYECKUH MaTepual C He3HaYMTEIbHBIMU

OK-7 npobenaMu; He CcHOPMHPOBAHBI HEKOTOPHIE MPAaKTUYECKUE YMEHHS MpH
NPUMEHEHWH 3HAaHUH B KOHKPETHBIX CHUTyalUsX; HHU3KHHA YPOBEHB
MOTHBAIMH K yueOe
3HAE€T OCHOBHBIC IIOHATHS, 3aKOHBl ¥ MOJENU XHMHYECKHX CHCTEM,
OCHOBHBIE METOJBl HCCICAOBAHUS XMUMHYECKHX BEHIECTB; CIOCOOEH
aHAJIM3UPOBATh JIOTHYECKUE IICTIOYKH «CTPOCHUE-CBOMCTBA-IPUMEHEHHUE
XUMHYECKHX BEIIECTB

IIpoaBuHyTHII

YPOBeHb

KOMIIETeHIINH:

OK-7 3HaeT W IOHMMAaeT TEOPETHYECKHH MarepHall JOCTaTOYHO IIOJHO, Oe3

MpOOEIIOB: Ka4eCTBEHHO BBINIOJHSAET TMPEAYCMOTPEHHBIE MPOrpaMMOi
oOyueHus 3afanus (HU OJHOTO W3 HUX HE OIIEHEHO MUHWUMABHBIM YHCIOM
0ajuIoB; HEKOTOPHIE BHJBI 3aJaHWI BBIIOJHEHBI C OMMOKaMM); CpegHHI
YPOBEHBb MOTHBALIUH K yueOe.

3HAaeT PEAKUHMOHHYI0 CHOCOOHOCTH BEIIECTB, YMEET NPOBOAUTH PAaCUETHI
KOHIEHTPAI[Mii PAcTBOPOB pa3IMYHBIX COEAMHEHHWH; BIIAZECET HAaBBIKAMU
WICTIOJTHEHHSI OCHOBHBIX XHMHUYECKHUX JTa00PATOPHBIX OTEepaIlHii

Brbicoknii ypoBeHb
KOMIICTCHIIUM
OK-7

3HaeT W TIOHMMaeT TEOPETUYECKHil MaTepual B MOJHOM oObeme, 0e3
mpoOesoB, BBICOKOE KaueCTBO BBINOJHEHHS BCEX MPEIyCMOTPEHHBIX
porpaMMoii oOy4yeHus] y4eOHBIX 3aJaHui (OIIEHEHBI YHCIOM OaljIoB,
OJIM3KUM K MaKCHMaJIbHOMY); BBICOKHI YPOBEHb MOTHBAILIMN YICHHUS.

3HAeT CBONCTBA OCHOBHBIX BHJIOB XHMHUYECKHX BEIIECTB M KJIacCOB
XHUMUYECKUX O0BEKTOB; YMEET MCIOJIb30BaTh OCHOBHbIE MPUEMbI 00pabOTKH
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SKCHOCPHUMEHTAIIBHBIX JAHHBIX;, BIAACCT METOAAMU KAaUYCCTBCHHOI'O aHAIM3a
XUMHUYCCKUX CUCTCM.

[Ipouenypa oneHUBaHMS 3HAHWM, YMEHUH, HABBIKOB Mo aucuuiuinHe b.1.1.7 «Xumus»
BKIIIOYAET y4YeT BBIMOJHEHHUS JTaOOpaTOpHBIX paboT, caMOCTOATEIHHOW pabOThl, KOHTPOJIHHOU
pabotbel, 9k3ameH. JlabopaTopHble pabOTHl CYHMTAIOTCS BBIIIOJIHEHHBIMH B ClIy4ae
MPEIOCTABIICHUSI B KOHIIE 3aHATHs OT4YeTa (MIPOTOKOJIA), BKIIOYAIOIIETO TEMY, XOI PabOTHI,
COOTBETCTBYIOIIME PacdEThl, YPaBHEHHUS PEAKIUN M 3alIUTE JJA0OPATOPHOTO 3aHSTHS — OTBETE
Ha BOMPOCH! 1Mo Teme paboThl. [llkana oneHWBaHWS — «3aUTEHO / HE 3a4TEHO». «3aUTEHOY» 3a
1a00paTOPHYIO pabOTy CTaBUTCS B Ciydyae, €Cd OHa IOJHOCTHIO MPaBUJIBLHO BBHITIOJIHEHA, MPH
TOM OOYYalIMMCSl TIOKa3aHO CBOOOJHOE BIAJICHUE MaTepuaioM Tmo auciumuinHe. «He
3aUTEHO» CTAaBUTCA B CiIydae, €Ciau padoTa pelleHa HENmpaBWIBLHO, TOTJIa OHAa BO3BpAIAETCs
CTYyIEHTY Ha JopabOTKy H 3areéM BHOBb CcHa€Tcsi Ha MPOBEPKY NIPENoAaBaTelio.
CamocrosiTenbHas paboTa CUNTASTCS BHIITOJTHEHHOM B CIydae pelIeHUs] KOHTPOJIbHON paboThl. K
9K3aMEHy [0 JUCLUMIUIMHE CTYJIEHTHl JOMYCKAaIOTCS TMPU NPEIOCTABIECHUU OTYETOB MO
71a00PATOPHBIM 3aHITHSAM U BBITIOJIHCHHH KOHTPOJIBHOM PaObOTHI.

DK3aMeH MPOBOJUTCA B BHJE KOMIBIOTEpHOro TtecthupoBanus. [llkana oneHuBaHUs
cnenyromas. OneHka «OTJIHYHO» CTABUTCS, €CIH CTYICHT MOKAa3bIBaeT YETKUN TPaMOTHBIM U
000CHOBaHHBII YPOBEHb 3HAHUU MO CYIIECTBY MOCTABICHHBIX BOMPOCOB — JAET MPABUIIbHBIN
otBeT Ha 80-100% TecTOBBIX 3aJJaHUM.

[Ipu omeHKE «XOpPOLIO» CTYAEHT IOKa3blBaeT TIyOOKHE 3HAHHS IO IMOCTaBJICHHBIM
BOIIPOCAM — OTBEYAET NMpaBWIbHO Ha 60-79% TECTOBBIX 3aaHUM.

[Tpu olIeHKE «yA0B/IETBOPUTEIBHOY CTYICHT HE JIa€T MOJHOI0 HCUYEPIIBIBAIOLIETO OTBETA
Ha MMOCTaBJIEHHBIE BOIIPOCHI, TOMYCKAET OTAEIbHbIE HETOYHOCTHU M TTOTPEITHOCTH TPU TPAKTOBKE
MaTepuaya — OTBe4aeT MPaBHIbHO Ha 35-59% TeCTOBBIX 3aaHUM.

[Ipu oreHKEe «HEYIOBJIETBOPUTENbHO» CTYJIEHT HE NPEACTaBIACT JIOCTATOYHO
yOenuTeNbHbIX 3HAHUN — OTBEYaeT MeHee ueM Ha 35 % TeCTOBBIX 3aJaHHH.

Tpumepwl 3a0anuil 015 NPOBEOEHUsI NPOMENHCYMOUHOU AMMeCMAayuy NO UMo2am 0C8OECHUs.
OUCYUNTUHDBL

- MeTooM 311eKTpOHHOro OanaHca paccTaBUTh K03((UIIMEHTHI B ypaBHEHUN PEAKLIUU
KI1+H;02+H2S04=1,+K5;S04+H,0, xoaddurmeHT nmepen BoCCTaHOBUTEIIEM PABEH:

- MeTo10M 3J1eKTpOHHOr0 OanaHca noo0path K03((HUIUEHTHI B ypaBHEHUN PEAKLIUU

- 3akonunte ypaBuenue peaxiun Ca+tHNO3(pa36)=..., METOI0M 3JIEKTPOHHOTO OaaHca
noaoepute K03(pPUIUEHTHI, yKaxKuTe CyMMY K03()(HUIIMEHTOB B IPaBOi YaCTH ypaBHEHUS
peaximn

- MeTo10M 31eKTpOHHOTr0 OajlaHca paccTaBbTe KOA(PPHUIMEHTH B YPABHEHUH PEaKIH
P+HNO3(pa36)+H,0=H3PO4+NO u ykaxute cymmy K03pPHUIIMEHTOB B JIEBOI YacTH ypaBHEHUS

TecToBBIE 3aJJaHUA 10 JMCHUIIJINHE

TCCTOBBIC 3aaHuA pa3MeIJ_ICHLI Ha caﬁTe I/IOC HNHCTHUT YTa
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=105&tip=12

Bonpocsl 1151 3k3amMeHna

1. OcHOBHbIE TIOHATHS XUMHH: aTOM, MOJIEKYJa, POCTOE U CII0KHOE BEIIECTBO, U30TOIBI,
XUMHUYECKHH D3JEeMEHT, XuUMHuYeckas (opMmyna, aToMHas M MOJEKYJSIpHAsh Macchl, MOJb,
MOJISIpHasi Macca, MOJISIPHBIN 00BEM.

2. OCHOBHBIE KJIaCChl HEOPTaHMUECKUX COCTMHEHUN (KUCIOTHI, COJM, OKCHJIbI, OCHOBAHUS):
OnpeaACIICHUE, TUIIBI, XHUMHNYCCKHUEC CBOfICTBa, IIOJIYUCHHUC. HOMGHKJ’IaTypa HEOPTaHNUYCCKUX
COCIMHEHU.



http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=105&tip=12
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3. [ToHsTHE SKBUBATICHTA, YKBUBAJIECHTHOTO 00beMa, MOJIIPHOW MacChl SKBUBaeHTa. Pacuer
MOJISIPHOM MAacChl OSKBUBAJIEHTA JJEMEHTA, OKCHJA, KHUCIOThI, OCHOBAHMS, COJU. 3aKOH
SKBUBAJICHTOB.

4, B3anMocBs3b sHEpruM U Macchl (ypaBHEHHE DUHINTEHA). 3aKOH IMOCTOSHCTBA COCTaBA.
3aKkoH KpaTHBIX OTHOmeHWH. OObeIWHEHHBIM Ta30BbIM 3akoH (ypaBHeHue [eii-Jlroccaka u
boiina-Mapuorra). YpaBHenue KiamelipoHa, ypaBHEHHE COCTOSIHHSI HJICaJbHOTO rasza. 3aKoH
ABOTaJIpo U CJIEJICTBUS U3 HETO.

5. OcHoOBHbIE CBEJICHUSI O CTPOCHUU aToMa (COCTaB aTOMHBIX SI€p, U30TOIIbI, ONpPEee/ICHUE
XUMUYECKOro 3jeMeHTa). J[BoiicTBeHHass (KOPHYCKYJSPHO-BOJIHOBAsl) TMPUPOJAA  CBETa,
3JIEKTPOHA.

6. DU3NYECKUI CMBICIT KBAHTOBBIX YUCEN.

7. [Tepuonnueckas cucrema snemeHToB [[.JMI. MenneneeBa. DnekTpoHHass KOH(HTypamus
atomoB. [lepuommyeckmii 3akon J[.M. MengeneeBa. Teopernyeckoe 00OCHOBaHHE
MIEPUOIUYECKOr0 3aKOHA. 3aKOH Mo3JH.

8. [lopsanox 3amojHEHUs 3JIEKTPOHAMHU OpOUTaNel: NPUHLMII HAaUMEHbIIEH 3HEPIUH,
npunHuun [laynu, npasuno Xysna, npasuino KiedkoBckoro.
9. 3aBUCUMOCTb CBOMCTB 3JIEMEHTOB OT MX IIOJIO)KEHUS B IEPUOJUYECKONH CHUCTEME.

[leproandHOCTh M3MEHEHUN CBOWCTB (paHyC, SHEPTUs MOHU3ALMHU, CPOJCTBO K AJIEKTPOHY,
AIIEKTPOOTPHUIIATEIILHOCTB ).

10.  Xumuueckas CBsA3b. YCIOBHUS U MEXaHHU3MbI 00pa30BaHUSI XUMHUECKON CBS3H. DHEPIrUs
CBSI3H.

11.  KoBaseHTHas cBs3b (MOJSIpHAS M HETIOJIsIpHAs ). J[MITONBHBI MOMEHT.

12. CpoiicTBa KOBJICHTHOW CBSI3U: HACBIIIAEMOCTh, HANPABICHHOCTh (G W T CBS3H),
MOJIIPU3YEMOCTb.

13.  T'mOpumamsarus opouranei sp, sz, Sp3.

14.  Wownnas cBsa3b. [Ipupona u cBoiictBa HoHHOI cBsi3u. [Ipumepsl oOpa3zoBaHusl.

15.  Bomopoanas cBsi3b. YcioBuUs 00pa3oBaHUs BOJOPOAHOM CBsizu. OCOOEHHOCTH CBOWCTB
BEIIIECTB C aCCOLIMMPOBAHHBIMU MOJIEKYJIaAMHU.

16.  Meramnmueckas CBsi3b. DIEKTPOHHOE CTPOSHUE U OCOOEHHOCTH CBOMCTB METAJIIOB.

17.  Xumwnueckass kuHeTuka. [IOHSATHE CKOPOCTH XUMHUYECKOW peakiuu. MaremaTudeckoe
BBIpa)KEHUE.

18.  3aBUCHUMOCTH CKOPOCTH XMMHUYECKOH peakiiy OT KOHIIEHTPAIIMH PEarupyomux BeIecTB
(3akoH gercTByronmx macc). Koncranra ckopocTi.

19.  3aBuUCHUMOCTH CKOPOCTH XMMHYECKHX peakuuii oT Temnepatypsl. [Ipasuno Bant ['odda.
YpaBHeHue AppeHuyca.

20.  3aBHUCHMOCTb CKOPOCTH pEAaKIMU OT MPHUPOJAbI BEIIECTB. ODHEPTUs aKTHBAIUH
XUMHUYECKHUX PEAKINA. AKTHBUPOBAHHBIA KOMILICKC.

21.  VYckopeHue XUMHUYECKMX peakuuid (katanuz). [loHsTme o KaTanu3atopax W
KaTaTUTUYECKUX pEeakIusIX. MexaHu3m JAEHCTBUS KaTaIn3aTopa.

22.  QOOpatumble W HEOOpaTUMble XUMHUYECKHE peakluu. XUMHUYECKOe paBHOBECHE.

KoncranTta XMMHYECKOTO paBHOBECHUA. q)aKTOpBI, BJIMAIOIIME Ha HAIIPaBICHUEC XUMHNYCCKHUX
peakiuii ¥ XUMHUYECKOE paBHOBecHe (KOHIIEHTpalUs, Temieparypa, aaBinenue). [lpunnun Jle
[ITaTense — bpayHna.

23.  V3MeHeHMEe BHYTPEHHEH SHEPTHH U SHTAIBIUN B XUMUYECKHX PEAKIUIX.

24.  3axon ['ecca n cnencteus u3 3akoHa ['ecca.

25.  CoOopgnas sueprus ['u66ca.

26. | u Il 3aK0oHBI TEPMOTUHAMUKH.

27. PactBopsl. IlonsaTue pacrBopurens, pacTBOpeHHOro BemiecrBa. ['uaparnas reopus [1.1.
MenneneeBa. ConbBatanus. [ maparanusa. PactBopuMocTs, Ipon3BeAeHUE pACTBOPUMOCTH.

28.  IlousTue: cuctemsl, (ha3bl, TOMOTEHHbIE U T€TEPOTeHHBIE CUCTEMBI.

29.  HacelmeHHble, HEHACHIIEHHBIC, TIEPECHIIIIEHHBIE PACTBOPHI.

30.  Hounsle peakuuu B pactBopax. [Ipumepsl.
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31.  Konnenrpauus pactBopa. CriocoObl BhIpaKEeHUsI KOHIICHTPAIUK PaCTBOPOB: a) MaccoBast
noJist (TIpOLIEHTHAsT KOHIICHTpalus); 0) MOJspHas KOHIEHTpAIUs; B) MOJSpHAs KOHIIEHTpAIUs
HKBUBAJICHTA; I') MOJISUTbHASL KOHIIEHTpaLus; 1) TUTp. opMyina TUTPOBAHHUS.

32.  uddysus, ocmoc. OcMoTryeckoe aaBinenue. 3akon Bant-I'ohda. Ocmoc B npupoe.
33.  llepBoiii 3akoH Paymst (moHFM>KEHWE NaBICHHUS IMapa PacTBOPUTENS HAJ PacTBOPOM).
Bropoit 3akon Payns (moBbllieHHe TeMIepaTypbl KWUIIEHHS U TOHW)KEHHE TeMIepaTyphbl
3aMep3aHus pacTBOPOB).

34.  OcHOBHblIE TpU3HAKK H KiIaccU(UKAIMs JUCHEPCHBIX CHUCTEM. Y CTOWYHBOCTH
KOJUIOUTHBIX CUCTEM.

35. Teopus anexrponutudeckoit nuccormanuu (TOJ) Appennyca. Koncranta u creneHb
nuccouuanuu. [IponsseneHue pacTBOPUMOCTH.

36. CunibHble U ciabbie 2JIeKTpoauThl. CBOWCTBA KHCIOT, OCHOBAaHMHM M COJIEH C TOYKH
3penus TO/.

37. Hucconmarus Boasl. MoHHOE mMpou3BeieHue Boibl. Bomopoausiil mokasarens (pH).

38.  T'maponms comeil.

39. OxucnutensHo-BoccTaHoBUTENbHBIE peakiuu (OBP). Tunst OBP.

40.  Crenenb okucneHus. [ToHSATHE MPOIECCOB OKHUCICHHS, BOCCTAHOBIICHUS, OKHCIUTEIS,
BOCCTaHOBUTEISL.

41. [TonsiTue 06 >MeKTPOAHBIX MOTEHIIMANAX. Y paBHeHHe HepHcera.

42.  T'anpbBaHUYECKHI 3JE€MEHT, IPUYUHBI BOBHUKHOBEHUS JIEKTPUUYECKOTO TOKA.

43.  llepBuuyHBIC W BTOPHYHBIC XUMHUYECCKHEC HMCTOYHUKH TOKA. CBHHIIOBBIM aKKyMYJSTOP.
YcTpoiicTBo. XuMUYeCKHe peakliuy Ipu paspsiie u 3apsie.

44,  DnexTponu3 pacijlaBa M pacTBOpa XJOpuJa HATPUS C HMHEPTHBIMU AJIEKTPOJAMHU.
DNEeKTPOIN3 coliel ¢ aKTUBHBIMU dJIeKTpoaMu. PaguarpoBaHie MeTaios.

45.  3axonbl @apanes. [IpakTuueckoe npruMeHEHUE 3IEKTPOIN3a.

46.  Kopposus. Buagsl  koppo3um:  XuMudeckas, dJeKkTpoxumudeckas.  Kopposus
OLIMHKOBAHHOTI'O U JIY’)KEHOT'0 JKeJIe3a.

47.  @akTOophl, BIMSIONIME HA MHTEHCUBHOCTH KOppo3uu. CrocoObl 3alIMThl METaIIOB OT

KOppO3ru: MCXaHUYCCKUEC, XUMHNYCCKNEC U DJICKTPUICCKUC.
Ouenka ypoBHsi ¢popMHPOBAHHOCTH NPO(ecCHOHAIBLHOI KOMIIETEHIIUN

» TpodeccnonanbHas KOMIETCHIHS OyIeT CUUTAThCS CHOPMHUPOBAHHOW HA HOPO20BOM
YPOBHE IPU HAJTUYHMH MPABUIIbHBIX OTBETOB 110 TecTaM OT 35 10 59%.

» TlpodeccuoHanbHas KOMIETEHIMS OyIeT CYMTATHCS CPOPMHUPOBAHHOW HA MPOOGUHYHIOM
YPOBHE TIPU HATHMYUH TMPABUIBHBIX OTBETOB 10 TecTaM oT 60% 1o 79%.

» TIpodeccrnonanbHas KOMIIETEHITUS OyIET CUUTATHCSA CHOPMHUPOBAHHOW HA 8bICOKOM YPOBHE
MIPY HAJIMYWU IPABUIBHBIX OTBETOB 10 TecTam 80% u Gonee.

[Ipu »TOM »9K3aMeH HeoOXoauMm, JMOO JJisi TOATBEPXKIEHUS YPOBHS  OLIEHKH
c(hOpMUPOBAHHOCTH MPO(PECCHOHAIBHON KOMIIETEHIIMU MO TecTam, JHOO TaeT BO3MOXHOCTH
MIOBBIIICHHS OLIEHKU YPOBHS c(HhOpMUPOBAaHHOCTH NMPOGECCHOHATHHOM KOMIIETSHITHH.

14. O0pa3oBaTesibHbIE TEXHOJIOTHH

st yernenmHo# peanu3anii o0pa3oBaTeIbHOTO poliecca Mo AUCIUIUTMHE « XUMHUS 1
HOBBIIIIEHUS €ro A3PPEKTUBHOCTH UCTIONB3YIOTCS KaK TPAJAULIMOHHbIE MearornuecKue
TEXHOJIOTUH, TAK W METOBI AKTHBHOTO OOYUEHUS: IeJI0Basi UTPa, JICKIINSI-BU3YaTH3aIHs,
poOIeMHast JIeKIHA.

VY aenpHBIN Bec 3aHATHIA, IPOBOJUMBIX C HCITOJI30BAHUEM aKTHBHBIX U HHTEPAKTUBHBIX
METO/I0B O0YYEHHs, B 11€JIOM IO AUCLUIUINHE cOCTaBiIsIeT 36 % ayIUTOPHBIX 3aHATHM.

B pamkax ydeOHOro Kypca MpeayCMOTPEHBI JICKIIMOHHBIC 3aHSTHS C HCIIOJIb30BaHHEM
Ipe3eHTalMi, BBINMOJHEHHBIX B penakrope Microsoft Office Power Point 2010 mo Bcem Temam
(100 %). (ITporpammuoe obecnieuerue: Microsoft Office Power Point 2010).



15. MIEPEYEHb YYEBHO-METOAUYECKOI'O OBECIIEYEHUSA 1JIA
OBYYAIOIIUXCS IO JUCHUIITINHE
(no3uyuu pazoena Hymepylomca CK603HOU Hymepayueil U Ha HUX OCYyuyecCmeIaIomcs
ccoliku uz 5-13 pazoenos)

Obszamenvrvie U30aHUA.

1. 'muaka H.JL. O6mas xumus: yue6Hoe mocooue / H.JI. I'muuka - M.: KHOPYC, 2010. — 752 c.
KonngecTBo 3K3eMILISIpOB — 22.

2. I'muuka H.JI. 3amauun u ynpaxksHeHus mo oomeit xumuu / H.JI. I'muaka — M.: KHOPYC, 2012
— 240 c. KonnuecTBo K3eMIuIsIpoB — 32.

3. IIpecc, . A. OcHoBsl 0611eH xumun: yueoHoe mocooue / M. A. Ilpecc. — 4-e u3a. — CaHKT-
[Terepoypr : XUMU3AAT, 2020. — 352 c. — ISBN 078-5-93808-344-9. — Tekcr :
9JICKTPOHHBIA // DnekTpoHHO-OuOMoreunas cucrtema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/97819.html (mara obpamenus: 05.05.2021). — Pexum pgocryma
http://www.iprbookshop.ru/97819

4. bapkoBckuii E.B. O0Omas xumus [DaeKTpoHHBIH pecypc]: yueOHoe mocodue/ bapkoBckuii
E.B., TkaueB C.B., Ilerpymenko JI.I'.— DnekTpoH. TekcTOBbIE AaHHbIe.— MUHCK: Bplusiimas
mkoia, 2013.— 641 c— Pexum ngocryma: http://www.iprbookshop.ru/35509 .— DBC
«IPRbooksy, mo mapotto.

LononnumenvHvleuzoanus.

5. Crace H.®. CrnpaBoyHuK 1o 0OIIEH M HEOPraHUYECKON XUMHUHU [DIEKTPOHHBIM pecypc]:
yueOHOe mocobme / Crace H.D. — DnexkTpoH. TeKCTOBBIe naHHbIe. — Tomck: Tomckuit
MOJINTEXHUYECKUN YHUBEPCUTET, 2014. — 93 C. — Pexum JIOCTYyTIa:
http://www.iprbookshop.ru/34718. - 35C «IPRbooks».

6. Jlpo3mos, A. A. Heopranmueckas xumus : yaeOHoe mocodue / A. A. JIpo3noB. — 2-e u3g. —
Caparos : Hayunas kaura, 2019. — 158 ¢. — ISBN 978-5-9758-1753-2. — TekcT :
AIIEKTPOHHBIHN // DnekTpoHHO-OMbmMoTeyHas cucrema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/81031.html (nara ooparienus: 12.07.2021). — Pexxum nocryma:
JUISL aBTOPU3UD. NTOJIb30BaTENEH

Memoouueckue yxazanus 051 06y4arowuxcs no 0C80EHUI OUCYUNTUHBL (MOOYI5)

7. PabyxoBa T.O. O6mas xumus. / PsOyxosa T.O.: yueOHOe mocoOue Al CTy/IeHTOB OYHOU U
3a04HOi (opM oOyuenus. - OHrenbe: U3n-Bo OTU (pumman) CI'TY umenu I'arapuna 10.A.,
2018.- 48 ¢. Pexum poctymna: http://techn.sstu.ru/\MWebLib/23018.pdf

8. PsaOyxoBa T.O. PactBopsl / Psabyxosa T.O., Hesepnas O.I'., SlkosneB A.B.: yueOHoe nocobue
JUIS CTYJIEHTOB OYHOH M 3a04HOM ¢dopm oOyuenus. - Durensc: U3n-so OTU (pumman) CI'TY
umenu [arapumna 1O.A., 2014. - 52 c. (3 meu. n.) (apyrue) - ISBN 978-5-9905521-7-3.
KonngectBo sx3eMiuisipoB —2. Pesxum moctyma: hitp://techn.sstu.ru/WebLib/23019.pdf

9. PabyxoBa T.O. OxkuciauTenbHO-BOCCTaHOBHUTENbHbIE peakuuu pactBopax /Pabyxosa T.O.:
yueOHOEe MOCoOue IS CTYJACHTOB OYHOM M 3a09HO# opm oOyuenus. 13m.ont.auck (CD-ROM) -
Ourensc: U3n-Bo OTU (¢punuan) CI'TY umenu Iarapuna F0.A., 2016. - DnekTpoHHBIN aHaANOT
MeYaTHOro u3Aanus. - Pexxum mocryma : http://techn.sstu.ru/WebLib/23096.pdf.

10.Ps6yxoBa T.O. Heopranndeckas Xxumusi: yaueOHOe 1mocodue Jiisi BBIMOJIHEHHs 1a00paTOPHBIX
pabot no gucuumuHe «O0I1mas u Heopranuueckas Xumus» - JHrensce: U3a-so OTU (punnan)
CI'TY umenu l'arapuna 0.A., 2015 — 56 c. KonuuectBo sk3eMIuisipoB — 2. Pexum nocryma:
http://techn.sstu.ru/WebL ib/23017.pdf

11. PabyxoBa T.O. DnexTpoXxuMuueckue npouecchl B Kypce obmieit xumun / Psdyxosa T.O.,
Paxmerymuna JI.A., SxoBneB A.B., Heepnas O.I'.: yueOHOe mocoOme Il BBIMOTHEHUS
71a0opaTOpHBIX padoT Mo aucuuIUiMHe «O0Ias 1 HeopraHuyeckas XuMus» - JHrenbc: M3a-Bo
OTU (pumman) CI'TY wumenu [arapunaa FO.A., 2016 — 44 c. KomndecTBO SK3eMIUISIPOB —2.
Pexxum noctyna: http://techn.sstu.ru/WebLib/23391.pdf
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12.0OkumeBa H.A., PsOyxoBa T.O. Xumusi: yuebHoe mocoOue JUisi CTyI€HTOB 3a049HOM (OpPMBI
o6yuenusi/ Oxumea H.A., — Durensc : U3n-Bo OTU (punman) CI'TY umenn [Narapuna 10.A. |
2012. — 92 c. Konmaecto 3x3eMiuisipoB — 70.

http://techn.sstu.ru/WebL ib/23099.pdf

NutepuHeT-pecypchbl
14. bubnuoreka MI'Y um M.B.JlomonocoBa. Xumuueckuii paxyabrer MI'Y www.chem.msu.su
15. Poccuiickas HannoHanpHas 6uoimoreka (PHB) www. nlr.ru

Hctoununku NOC
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=105 Xumus

16. MarepuajJbHO-TeXHHYECKOEe 0OecredeHue

YueOHass ayauTopusi AJIsl NPOBeCHUS] 3AHATHH JIEKIIMOHHOIO THIA, TEKYIIero
KOHTPOJIA M  NPOMEXKYTOYHOH  aTTECTAMH, TIPYNNOBBIX M  HHIMBHAYAJIbHBIX
KOHCYJIbTAU

VYKOMIIJIEKTOBaHA CHELUAIU3UPOBAHHOW MeOEIbl0 U TEXHHYECKUMHU CpPEACTBaMHU
oOyuenus: 18 pabouux Mect oOyuarouuxcs; padodyee MECTO IpEroaaBaress; KjlaccHas J0CKa;
IIPOEKIIMOHHBIA  3KpaH; MYJIbTUMEIUIHBIA IPOEKTOP; KOMIIBIOTEP, IOAKIIOYEHHBIM K
WHTEepHeT;  NeMOHCTpalMOHHOE  O0OpyAOBaHHME W y4eOHO-HArTSAHBIE  TTOCOOWMS,
o0ecreynBaroIe TeMaTHYECKUE UILTIOCTPALUK 110 pabouell mporpamme JUCHMITIHHBIL.

YueOHast ay1iuTOPUA A/ NPOBeIeHUs 3aHATHIH JIa0OpPATOPHOIO THUIIA

VYKOMIIJIEKTOBaHA CHELUAIU3UPOBAHHOW MeOEIbl0 W TEXHHYECKUMH CpPEACTBaMHU
o0y4yeHHs: ocHalmeHa MyabTHIEHTpUudyroii CM-6M, peakTnBamu, IITAaTUBAMH, CITUPTOBKAMH,
Becamu Shinko AJH-220 CE-220, mocynoi XMMHUUECKON CTEKJISIHHOM, MJIakaTaMu, HarjIsAHBIMU
ocOOMsIMHM, BHJIE0, ayAMO MaTepuaiamMH, MYJIbTHUMEIUIHON anmaparypoil, IJaHIIeTaMH,
MakKeTaMU U T.II.

(O.T'. HeBepHas)

ABTOp
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