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1. O0mue MoJI0KeHu

1.1. leau u 3aa44 TUCHUILJIMHBI

Llenb y4eOHOM AUCHUILIMHBI — Pa3BUTHE M YIIIyOJICHUE 3HAHHI M0 XMMUYECKUM 3aKOHAM U TCOPHSM Kak
COCTaBHOM YacTH MOJATOTOBKH CTYJCHTOB MO (yHIaMEHTAJIbHBIM HayKaMm; ()OPMHUPOBA-HUE Y CTYJCHTOB
[[CIOCTHOTO €CTECTBCHHOHAYYHOTO MHPOBO33peHUs; (OPMHUPOBAHUE OCO3HAHHON HEOOXOAMMOCTH
XHUMUYECKUX 3HAHHI TIPU PEIICHUH MPOPECCUHOHANBHBIX U YKOJOTMYCCKHX 3a/1au.

3ajaun yaeOHOUM TUCIIUTIIINHBL:

B pe3ynbTaTte n3ydeHus AMCIUTUTMHBI 00YYarOIIUIACS JTOJDKEH:

* U3YYUTh OCHOBHBIC XUMHUYECCKHE 3aKOHBI U TCOPHUH, OOIIHE 3aKOHOMEPHOCTH MPOTCKAHUS XU-MHUYCCKUX
[POLIECCOB;

* yMETh MPOBOJUTH XHMHYECKHE HCCIICAOBAHHMS W BBISBIATH XHMHUYCCKYIO CYIIHOCTH MpOOJieM B
poQeCCHOHATBHON IeATEILHOCTH;

* c(hopMHPOBATH HABBIKK PA0OTHI C XUMHUYESCKOH anmapaTypoil, BEIIECTBAMHU U MaTepHaIaMHu.

1.2. U3yuaemble 00bEKTHI U CIIUNIUHBI

HpCILMeTOM OCBOCHUS NUCHUIIIUHBI ABJIAIOTCA CICOYIONUEC OOBEKTHI:
¢ BCUICCTBO, €0 CTPOCHUC, CBOﬁCTBa, I/II[CHTI/I(I)I/IKaL[I/IH M aHAJIn3,

¢ XUMHWYCCKHUEC TPOUECCCHI 1 O6I_LII/IC 3aKOHOMCPHOCTH UX IMMPOTCKAHUSA,
¢ XUMHUYCCKHUEC CUCTCMbI U CMCIICHUC PABHOBCCHS B HUX.

1.3. Bxoanblie TpeOoBaHUA

|He IPEyCMOTPEHBI

2. llnanupyemMblie pe3yJbTaThl 00yUeHUs M0 TUCHHILINHE

WuaukaTop JOCTUXKECHUS
IInanupyemseie pe3ynbTaTsl

K Wnnexc 6 KOMITIETEHIINH, C KOTOPBHIM CpenctBa
OMICTCHIMA UHIUKATOpa OOYHCHUA HO MUCLHILIMHE |- o0 ryecenp MJIaHUPYyEMBbIE OIICHKH
(3HATE, yMeTh, BIAZCTR) pe3yIbTaThl 00ydeHUS
OIIK-6 MNJI-10I1K-6 |- OCHOBHBIE XUMHUYECKHE 3HaeT METOIbI aHATH3A, JK3aMeH

TEOPUH, 3aKOHBI, (DOPMYIIBI U
METObI PEIICHUS 3a/1a4, He-
00XOOUMEBIX B
npoeCCUOHAITBHOM
IEATENBLHOCTH;

3aKOHOMEpPHOCTEH
MOBEJICHNUSI, YIIPABJICHUS
CBOWCTBaMHU TOPHBIX MTOPOJ U
COCTOSIHUEM MaccuBa B
nporeccax J00bIYHU U
nepepaboTKH TOIE3HBIX
HMCKOIIACMBbIX, a TAKXKC IIPU
CTPOUTEIILCTBE U
OKCILTyaTallki IMOA3CMHBIX
00BEKTOB




Nupukatop nOCTHKEHUS
Wunexc TLtanupyemeLe pesyIbTaThl KOMIIETEHLIUH, C KOTOPBIM Cpencraa
KOMHeTeHHHﬂ HHIUKATOpa O?;ZiiH;thTﬂbngﬁzggli};e COOTHECCHEBI INIaHUPYEMBIC OLICHKH
’ ’ pe3ybTaThl 00yUeHUs
OIIK-6 N-2011K-6 |- npuMeHATh OCHOBHBIE YMeeT npuMeHsaTs MeTonbl  [MHIuBHIyansH
DJIEMEHTapHBIE METOIBI aHaJIM3a, 3HAHUS o€ 3a/1aHue
XUMHYECKOTO MCCIEeI0OBaHMsI [3aKOHOMEPHOCTEH
BEIIECTB U COCAMHEHUN ISl [IOBEACHHUS, yIPABICHUS
pelieHus CBOMCTBaMHU TOPHBIX OPOJ U
npoQecCHOHANBHBIX 33J]a4. |COCTOSIHUEM MAacCHBa B
nporeccax J00bIYU U
nepepaboTKH TOIE3HBIX
HMCKOTIAeMBIX, a TAK)Ke TIPU
CTPOUTEILCTBE U
PKCIUTyaTallMK MOI3€MHBIX
00BEKTOB
OIIK-6 NA-30IIK-6 |-uHcTpymMeHTapuem st Brnaneer HaBbIKaMHu 3amura
pelIeHns] XUMUYEeCKUX 3aj1a4 [yIIpaBJIeHHUs CBONCTBAMH nmabopaTopHOii
B Ipo(heCCHOHATBHON TOPHBIX [TOPOJI U COCTOSIHUEM [paboThl
NeSTENbHOCTH; MaccuBa B Ipolieccax J0ObYU
— nH(popmanuei o 1 1iepepabOTKH MOJIE3HBIX
Ha3HAYCHUU U 00JI1aCTIX HMCKONAeMBbIX, a TAKXKE IpU
[IPUMEHEHUS OCHOBHBIX CTPOMTEIBLCTBE U
XUMHYECKUX BEIIECTB U PKCIUTYaTaIlMH TTOI3€MHBIX
COEIUHEHHH. 00BEKTOB
3. O0bem u BUABI Y4eOHOI1 padoThI
Pacnpenenenue
. Bcero 10 CEMECTpaM B Hacax
Bun yuebHoit paboTsl
4acoB Howmep cemectpa
2
1. IlpoBenenne y4eOHBIX 3aHATHH (BKIIIOYAs IPOBEIe- 72 72
HUE TEKYIIET0 KOHTPOJIS yCTIEBAeMOCTH) B (hopMe:
1.1. KonTakTHas ayauropHasi paboTta, U3 HUX:
- nexruu (JI) 18 18
- maboparopHsie padoTsl (JIP) 34 34
- IPaKTUYECKHE 3aHATHS, CEMUHAPHI U (WITH) IpyTHe 8 8
BUJIBI 3aHATHH cemuHapckoro Tuna (113)
- KOHTPOJIb camocTosiTeibHON paboTsl (KCP) 12 12
- KOHTpOJIbHAsI paboTa
1.2. CamocTtosrensHas pabota ctyaentoB (CPC) 72 72
2. IIpomexxyTouHas arTecTamus
DK3aMeH 36 36
JlnpdepeHmpoBaHHbIN 3a4eT
3auer
Kypcosoii npoext (KIT)
Kypcosast pabora (KP)
OO011as TPyA0EMKOCTb JTUCITUTIIHBI 180 180




4. Coaepxxanue IMCUUNIMHBI

Hawnmenosanue pa3aciioB JUCHUIIIIMHBI C KPATKUM
coJiep)KaHUuEeM

O06beM ayTUTOPHBIX
3aHSTHUI 110 BUAM B 4acax

O0BeM
BHEAYyIUTOPHBIX
3aHATHUN 110 BUIAM
B yacax

1 | gap | m

CpPC

2-#1 cemecTp

PaCTBopBI QJICKTPOJIUTOB U HEDJICKTPOJIUTOB

4 10 2

14

Knaccuduxarms pactBopoB. CriocoObl BbIpaKeHUS
KOHLIEHTPALMK PacTBOPOB. TeopHst 21eKTPOINTHUECKON
nucconuanuy. Jlucconuanus CUIbHBIX U cIa0bIX
AIIEKTPOJIUTOB. DAKTOPHI, BIUSAIOLIUE HA IPOLECC
UCCOLMAIMK. DIEKTPOIUTHYECKAs! TUCCOLUALUS BOBI.
Bonopoasslii nokasarens cpenbl. IOHHBIE peakiuy B
pactBopax. I maponmus.

MeTammmyeckue MaTc€purajbl U OKUCIUTCIBHO-
BOCCTAaHOBUTCJIbHBIC ITPOLECCHI

28

Kpucramnueckoe ctpoenue metawioB. [lonyuenue u
XUMHUYECKHE CBOMCTBA METaIOB. B3anmoaeiicTeue
METaJIOB C KHCIIOTaMHK. DJICKTPOHHBINA OaiaHc.
DIIEKTPOTHBIE TTIOTCHIINAJTBI METAJLIOB.
DIIEKTPOABMKYIIAS CHJIA TAIbBAHUYIECKOTO 3JIEMEHTa U
ee naMmepenue. CTaHAapTHBIN BOJIOPOIHBIN IEKTPO U
BOJIOPO/IHAS IITKAJIa TOTEHIIMANIOB. Y paBHenne HepHcra.
XuMudeckas U KOHIICHTPAIMOHHAS TTOJISIPU3AITHS
251ekTpo0B. [lepenanpsikeHne Boopoaa. DIEKTPOIU3
[PacTBOPOB U paciiiaBoB cojiei. KaTonHbie 1 aHOHBIE
[TPOIIECCHI TIPH AJIEKTPOIn3e. PacTBoprMbIe U
HEpPacCTBOPHUMBIE aHOJIBI.

Xumudeckasi U 3JIEKTPOXUMUYECKAst KOPPO3HSL.
Bonopoanstii anextpoa. Kucnopognas u BogopogHas
nenonsgpuzanysi. TepMoIrnHaMHUKa KOPPO3UOHHBIX
mporieccoB. CrtocoOb! 3aUTH METAJIIIOB OT KOPPO3HUH.

OpraHuyeckue CoeMHEHNS

30

Ankassl. 'oMOJIOTHUECKU psill, ©30MEPHSI,
HOMEHKJIaTypa. MeTobl cuHTe3a. Peakuun
paJiKaIbHOTO 3aMELIeHMsI, KpeKUHT. [{ukinoankaHsl.
AnkeHsl. Peakimu 31eKTpoUiIbHOTO MTPUCOETMHEHUSL.
Cnoco0Os! noyuenus. [Tomumepst. HatypansHblii n
CUHTETUYECKUI Kaydyku. ANKiHBI. CTIOCOOBI MOTydeHus
1 cBoiicTBa. ApeHbl. ben3o:. [Ipu3Haku apoMaTHYHOCTH.
Peakiuu 31eKTpoUIBHOTO 3aMeIIeHUsI B OCH30IbHOM
KoJbLe. [IpupoiHbIE HCTOYHUKHU YTIEBOAOPOIOB.
[Ipupoausbiii u monyTHbIN ra3el. Hedts. Kamennslit
YTOJIb.

HUTOI'O no 2-my cemecTpy

18 34

72

WTOI'O no nucLuIninge

18 34

72




TemaTtnka NpUMEPHBIX MPAKTUYECKUX 3aHITUI

HaunmeHoBaHUe TeMBbI MNPaAKTHIECCKOI0o (CeMI/IHaPCKOFO) 3aHATUA

1 CsoiicTBa PacTBOPOB 3JICKTPOJIMUTOB U HESJICKTPOJIUTOB

2 [DNEeKTpPOXMMHUYECKHE CBOMCTBA METAIIJIOB

3 Hpe,Z[CJ'IBHLIe 1 HCTIPCACJIBbHBIC YTJICBOJOPOABI. HOJ’Iy‘-ICHPIG, CBOMCTBA U MNPpUMCHCHUC.

4 |AMKINYECKHE M apOMaTHYeCKue yriaeBoaopoasl. IIpaBmio opueHTany B 6€H30I5HOM KOJIBIIE.

TemaTrka mpUMEpHBIX Ta00PaTOPHBIX PabOT

HanmMeHoBaHue TeMbl J1a00PATOPHOIT padoTHI

1 Tb. Kiaccbl XMUMHYECKUX COEIUHEHUN

2 OHpe,[[eJ'ICHI/IC KOHICHTpAalIHWU paCTBOpa MCTOAOM TUTPOBAHUA

3 |DneKkTpoNUTHYECKas TUCCOINAIIS

4  |Onpenenenue pH pactBopoB

5  ['mmponuns coneit

6  |CBoiicTBa pacTBOPOB AJIEKTPOIUTOB
7

BianMoaelicTBHE METAJUIOB C KUCIIOTAMH

8 ["apBaHMYECKUI DJIEMEHT

9  |[2nekTponau3 pacTBOpOB

10  |TepmoavHaMUKa JIEKTPOXUMHUUECKON KOPPO3UU

11 |Kopposus merayioB. CriocoOb! 3alIUTH METAJUIOB OT KOPPO3UU

12 |[TomydeHue u cBOMCTBA NMPEAETIbHBIX YIIIEBOIOPOIOB

13 |[lony4eHue u CBOMCTBA STUICHOBBIX YIJIEBOJAOPOIOB

14 |[lonydeHue 1 CBOMCTBA allETHIIEHOBBIX YIJIEBOJIOPOIOB

15 |ApomMaruueckue yrieBoaopOIbl

16 |[lonmuMepsl U MIacTMacChl




5. Opranu3anMOHHO-NIEAATOrHYECKHUE YCIOBUA

5.1. O0pa3oBaTre/ibHbIE TEXHOJIOT UM, HCIIOJIb3YyeMble 1151 (OPMHUPOBAHUA
KOMIIeTeH Ui

[IpoBeneHwe JEKIMOHHBIX 3aHATHHA MO JUCIMILIMHE OCHOBBIBACTCS HAa aKTHBHOM METOZE OOydYeHUs,
Mpy KOTOPOM ydYalluecs He MAacCHUBHBIC CITYIIATENM, a aKTUBHBIC YYaCTHUKHU 3aHSATHS, OTBEYAIONINE Ha
BOIIPOCHI TperojiaBareliss. Bompockl mperogaBaTeisi HaIElICHbl Ha aKTUBH3AIUI0 MPOIECCOB YCBOCHUS
MaTepuasia, a TakKe Ha pa3BUTHE JIOTMUECKOro MblieHus. [IpernogaBaTens 3apaHee HamMedaeT CIUCOK
BOIIPOCOB, CTUMYJIMPYIOIIUX acCOIMAaTHBHOE MBIIUICHWE W YCTaHOBJICHHE CBS3€H C paHee OCBOCHHBIM
MaTepHralioM.

[IpakTrueckne 3aHATUS TIPOBOJATCS HA OCHOBE peaju3allii MeTojla OOydYeHHUsS JICHCTBUEM:
OTIpeICTISIOTCS TPoOIeMHbBIE 00acTH, popMupyrOTCs Tpynmbl. [Ipu MpoBeneHNN MPAKTUISCKUX 3aHATHI
MPECTIeAYIOTCS CIEAYIONUE eN: MPUMEHEHNE 3HaHUN OTIENBbHBIX TUCIHIUIMH W KPEaTUBHBIX METOJIOB
TUTSL pereHust MpoOIeM U NMPHUITHS PEIIeHUi; 0TpadoTKa y 00y4JarommMxcsi HaBBIKOB KOMaHIHOW paboTHl,
MEKJIMYHOCTHBIX KOMMYHHUKAIUA W Pa3BUTHE JIMJICPCKUX KAYECTB; 3aKPEIUICHHE OCHOB TEOPETHUYECKHX
3HAHUU.

[IpoBeaeHue 1a0OPaTOPHBIX 3aHATUN OCHOBBIBACTCS HAa WHTEPAKTUBHOM METOJE OOY4YEHHs, MpH
KOTOPOM 00ydYaroluecs: B3auMOJICHCTBYIOT HE TOJIBKO C MpernojiaBarenieM, HO U APYyT ¢ apyrom. [lpu atom
TOMUHUPYET aKTUBHOCThH Y4YaIIMXCSl B Ipoiiecce oOydeHusi. MecTo mpemnojaBaTeisi B MHTEPAKTUBHBIX
3aHATUSAX CBOAMTCS K HAIIPABIICHHUIO NEATEIHHOCTH 00YJaIOMUXCS HA TIOCTIKEHHUE [IEJICH 3aHATHS.

[Ipu mpoBeneHnM y4eOHBIX 3aHATHI UCTIONB3YIOTCS HHTEPAKTHBHBIE JIGKIIUU, TPYTIIIOBBIEC TUCKYCCHH,
POJIEBBIC UTPBI, TPEHUHTY U aHAJIN3 CUTYAIlMid 1 MMUTALMOHHBIX MOJICIICH.

5.2. MeToauueckue YKazanud 1J1d oﬁyqamnmxcsl 10 U3YYCHUIO JTUCIHUIIJIHHBI

[Ipy  wW3ydeHMHM JUCHMIUIMHBI  OOYYarOIIMMCS  IEJIeCOO0pa3sHO  BBINOJHATH  CIICAYIOIIUE
PEKOMEHIALINH:

1. U3ydenne y4eOHOM TUCIIUILTUHBI JOKHO BECTUCH CHCTEMATHUECKH.

2. lTlocme wu3y4yeHHMs Kakoro-nubo paszaena Mo Y4YeOHHMKY WIM KOHCIEKTHBIM MarepHajam
[PEKOMEHIYETCs 110 aMATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBIL, OIPEEIECHMS], IOHATUS pa3aena.

3. Ocoboe BHUMaHHE CJEIyeT YAEIUTb BBIMOJIHEHHUIO OTYETOB IO MPAKTHUYECKUM 3aHATHSM,
1abopaTOpHBIM padOTaM U MHIMBUIYaTbHBIM KOMIJIEKCHBIM 33JJaHHUSIM Ha CAMOCTOSATEIbHYIO paldoTy.

4. Bea TemaTHKa BOIIPOCOB, M3Y4aE€MBIX CAMOCTOSATENBHO, 3a1a€TCsl Ha JIEKIMSIX MPErnoaBaTelIeM.
VM ke maroTcs HCTOYHUKY (B TIEPBYIO OYepelb BHOBb M3aHHBIC B IEPUOANYCCKON HAYIHOH JINTEpAType)
U1t GoJIee IETATbHOTO MMOHMMAaHHUS BOTIPOCOB, O3BYYEHHBIX HA JICKIIHH.

6. Hepeqenb yqeﬁﬂo-MeTozmqecxoro 4| I/IH(I)OpMaIII/IOHHOFO o0ecreuyeHus
JJIS1 CAMOCTOSITE/IbHOM paﬁDTbI Oﬁy‘laIOIIII/lXCﬂ o JTUCIMUIIIMHE

6.1. IleuaTHast yueOHO-MeTOAMYECKAA JTUTEPATYpPa

bubnuorpadpuueckoe onucanue KonuuectBo
Ne i/ (aBTOD, 3aryaBue, BUJA U3AHUS, MECTO, U3AATEILCTBO, 9K3EMILISIPOB B
rOJ] U3/1aHus, KOJIMYECTBO CTPAHMIL) o6ubnmorexe

1. OcHoBHas TUTEpaTypa

1 ApremeHko A. W. Oprannueckast XUMUs 1711 HEXMMUUECKUX HaIlpaBiIeHUHI 6
[MOATOTOBKH : yueOHoe rmocobue. 3-e usf., ucnp. Cankt-IlerepOypr [u ap.]
: Jlanw, 2022. 605 c. 31,92 ycu. ney. 1.

2 ['munka H. JI. O6mas xumus : yuebHoe nocobue. Crep. Mockaa : 6
KHOPYC, 2014. 749 c. 47,0 ycu. nied. 1.




3 Koposun H. B. O6mas xumus : yaeOHUK 11 By30B. 14-¢ u3., mepepad.
Mocksa : Akagemust, 2013. 489 c. 40,3 ycu. meu. .

29

2. lomotHATEIbHAS JJUTEPATYpPa

2.1. YyeOHbIe U HAYYHbIC H3AHUS

1 ['munka H. JI. O6mas xumus : yuebHoe nmocodue 1uist By30B. Ctep.
Mocksa : KHOPYC, 2012. 749 c. 47,0 ycu. niey. 1.

2 Koposun H. B. O6mas xumus : yaeOHUK U1 By30B. 12-¢ u31., uctp.
Mocksa : Beicmas mkoia, 2010. 557 c.

74

2.2. llepuonnueckue U3AaHus

He ucnons3zyercs

2.3. HopMaTUBHO-TeXHHYECKHNE U3TAHUS

He HCIIOJIB3YCTCA

3. MeToauueckue YKazaHud AJd CTYACHTOB 110 OCBOCHUIO JUCHUIIJIMHBI

1 Xumus : yaeoHo-MeToauueckoe nocooue / [an JI. C., Tomuyk T. K.,
Uepanesa JI. I'., Ctapkosa I'. A. Ilepms : [IHUITY, 2024. 130 c. 8,187
yCII. TIed. JI.

Xumusi. CBOMCTBA IPOCTHIX BELIECTB U COEIMHEHUH : CIPABOYHOE
mocobue. [lepms : ITHUITY, 2019. 53 c. 3,375 ycu. nied. 1.

105

4. Y4eOHO-MeTOUYECKOE 00ecliedeHe CaMOCTOSITEILHOM PadoThl CTy/IeHTa

He ucnons3yercs

6.2. DiieKTpOHHAas1 Y4eOHO-MeTOANYeCKasl JuTepaTypa

Bun nutepartypst

HaumenoBanue
pa3paboTku

CcrlIka Ha
UHPOPMAIIMOHHBINA pecypc

HocTtynHocTh
(cers UnTepuer /
JIOKaJIbHAs CETh;

aBTOPHU30BAHHBIN /
CBOOO/IHBIN JJOCTYTI)

JlonoaHUTEIbHAS
nuTeparypa

AxmeroB H. C. O0mas u
HEOpTraHnYecKasi XUMUS | YIeOHUK
st By30B. 13-e usn., crep. CaHKT-
[leTepOypr : Jlanb, 2023. 744 c.

https://elib.pstu.ru/Record/R
ULANRU-LAN-BOOK-
267359

cetb HTEpHET;
CBOOOIHBIH JOCTYI

I[OHOJ'IHI/ITGJ'IBHEIH

AxmertoB H. C., Asuzosa M. K.,

https://elib.pstu.ru/Record/R

ceTb MHTEpHET;

nmuTeparypa banpiruna JI. . Jlabopatopusie 1 [ULANRU-LAN-BOOK- CBOOOJIHBIN TOCTYTI
CEMHUHApCKUe 3aHATUs 1o obmmen? u (211658
HEOpPraHU4YeCcKOu? XUMUH. 6-€ U3,
ctep. Cankr-IlerepOypr : Jlans,
2022. 368 c.
Metoauueckue  [Uepanesa JI. I'. Opranunueckue https://elib.pstu.ru/Record/R |ceTs UHTEpHET;

YKa3aHuA OJI1
CTYJICHTOB 11O

COCIMHEHHUS. YTIEBOJIOPOIBL.
[Tepms : ITTHUITY, 2011.

UPNRPUEelib4671

CBOOOJTHBIN TOCTYTI

OCBOCHHIO

T CIIATUTAHBI

OcHOBHas ['munaka H. JI., [TonikoB B. A., https://elib.pstu.ru/Record/R |ceTs MHTEpHET;
nmuTeparypa babkoB A. B. O6mas xumus B2 . [UURAITS512502 CBOOO/IHBIN TOCTYTI

Tom 1 : yueObHuk as By30B. 20-¢
3a. Mockaa : FOpau?T, 2023. 353 ¢




Bun nutepartypst

HaumenoBanue
pa3paboTKu

UH(pOpPMAIMOHHBIN pecype

HocTynHocTh
(cets UHTEpHET /
JIOKaJIbHAs CETh;

aBTOPH30BAHHBIN /
CBOOO/IHBIN JJOCTYTI)

CcrlIka Ha

YuebHo-
METOJUYECKOE
oOecrieyeHne
CaMOCTOSITEIbHONU
pabOTHI CTYJICHTOB

WuauBuyanbHbIC 3aJaHMS 110
XUMHH | METOJUYECKHUE yKa3aHUs
U1 CAMOCTOSITEIbHOM PabOThI
ctynentos. [lepms : ITHUITY, 2016.
URL:
https://elib.pstu.ru/Record/ RUPNRP
Uelib6124 (naTa oOparmieHus:
20.09.2024).

https://elib.pstu.ru/Record/R |ceTs NHTEpHET;
UPNRPUelib6124

CBOOOIHBIN JOCTYI

YuebHo-
METOJUYECKOE
obecrieyeHne
CaMOCTOSITEIbHOH
pabOTHI CTYJICHTOB

CokonoBa T. C. Xumus. Kimaccer
HCOPraHMYCCKUX COCTUHCHUI.
[Tepms : I[THUITY, 2018. URL:
https://elib.pstu.ru/Record/ RUPNRP
Uelib4654 (nata oOpateHus:
20.09.2024).

https://elib.pstu.ru/Record/R |ceTs MHTEpHET;
UPNRPUelib4654

CBOOOIHBIN JOCTYI

YuebHo-
METOJUYECKOE
obecrieyenme
CaMOCTOSITEIILHOMI
paboTHI CTYACHTOB

Xumus. CBOMCTBa MPOCTHIX
BEIIECTB U COEAUHEHNH :
crpaBovHOE mocodue. [lepmb :
[MTHUITY, 2019. 53 c. URL:
https://elib.pstu.ru/Record/ RUPNRP
Uelib6695 (nata obparienus:

20.09.2024).

https://elib.pstu.ru/Record/R |ceTs MHTEpHET;
UPNRPUelib6695

CBOOOIHBIN JOCTYI

6.3. JInnen3noHHoe U CBOOOHO PacCIPOCTPAHsAEMOE IPOrPaMMHOe obecriedeHue,
UCII0JIb3yeMoe MPHU 0CYIeCTBJIeHHH 00pa30BaTe/LHOI0 NMpolecca no JUCHUILINHE

Bung I10

Haumenosanue 110

OrnepanmoHHbIE CUCTEMBI

Windows 10 (moxm. Azure Dev Tools for
Teaching)

OcucHble TPUTOKEHHUS.

Microsoft Office Professional 2007. muir.
42661567

6.4. CoBpemMeHHbIe Po(eccHOHATIbHbIE 0a3bl JAHHBIX U HH(OPMAIIMOHHbIE
CIIPaBOYHbIE CHCTEMBI, HCMOJIb3yeMble TPH OCYIIeCTBJIEHHH 00pa30BaTeJIbHOTO
npoiecca no JUCUUIINHE

Hanmenosanue

Ccpuika Ha MHQOPMAIIMOHHBIN pecypc

basza nanueix Elsevier "Freedom Collection"

https://www.elsevier.com/

baza mannbix Springer Nature e-books

http:/link.springer.com/
http://jwww.springerprotocols.com/
http://materials.springer.com/
http://zbmath.org/ http://npg.com/

baza manabix Wiley Journals

http://onlinelibrary.wiley.com/

baza nannbix kommanun Springer Customer Service Center

GmbH

http:/link.springer.com/
http://www.springerprotocols.com/
http://materials.springer.com/

http://zbmath.org/ http://npg.com/




HaumenoBanne Cchutka Ha HH)OPMAIIMOHHBIN pecypc

baza naHHBIX HAYYHOH JIEKTPOHHOM OMOIHOTEKH https://elibrary.ru/
(eLIBRARY.RU)

Hayunas oubsmoteka [TepMckoro HalfmoHaILHOTO https://elib.pstu.ru/
MCCIIeI0BATEIbCKOTO MOJUTEXHUIECKOTO YHUBEPCUTETA

Oo6pazoBartenbHas mnatdopma FOpaiit https://urait.ru/
DNeKTpOHHO-O01OIMoTeueas cucrema Jlanp https://e.lanbook.com/

DIEKTPOHHO-O0nOHoTeuHas cucrema [PRsmart

http://www.iprbookshop.ru/

ba3a nanueix komnannu EBSCO

https://www.ebsco.com/

7. MaTepuajibHO-TeXHUYECKOe o0ecneyeHue 00pa3oBaTeiLHOr0 mpouecca mno

JTUCHUILINHE
. HaumeHnoBanue He06X0IMMOT0 OCHOBHOTO 000PYI0BaHUS
Bun 3ansTmit KommaecTBo eauaumi
U TEXHUYECKUX CPEACTB 00yUeHus
JlaGopaTopHas AKBaIUCTHILISITOD 1
pabora
JlaGopaTopHas Becsl 1abopaTopHble 4
paboTa
JlaGopaTopHas BrinpsaMuTens HanpsyKEHUS 1
pabota
JlaGopaTopHas Komruiekt 1abopaTopHO OCYAbI 2
pabora
JlaGopaTopHas JlaGopaTopHbIE CTOJBI 16
paboTa
JlaGopaTopHas MynbTUMETp UGPOBOIA 4
pabota
JlaGopaTopHas [Tanens BapouHast 2
paboTa
JlaGopaTopHas [leusr MmydenpHas 1
pabora
JlaGopaTopHas pH - metp 5
paboTa
JlaGopaTopHas [kad BoiTsxHOM IIIBEN 2
pabota
JTaGopaTopHas [kad cymmnpabiii Ulab UT 1
pabora
Jlexnus MyIpTUMEIUIHBIA KIACC, TPOESKTOP MOTOJIOYHOTO 1
kperienus: Panasonic PT-W 430
[IpakTHyeckoe KomneroTepHsiii knacc. [lepcoHanbHbIe KOMITBIOTEPHI 5
3aHATHE "Jlekaga"

8. ®oH/1 OLIEHOYHBIX CPEICTB AUCHUIINHBI

|OHI/IC&H B OTACIIBHOM JOKYMCHTC




MuHuCcTEPCTBO HAYKHU U BhICIIETO 00pa3oBanus Poccuiickoit @enepanuu
denepaibHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE
BBICIIIETO 00pa30BaHUs
«IlepMCKHH HANMOHAJIBHBIM UCCJIEN0BATEILCKUN MOJUTEXHUYECKHU I
YHUBEPCUTET

®OH/J ONEHOYHBIX CPEJCTB
JJIs1 IPOBEIeHUsI IPOMEKYTOYHOM ATTeCTALMM 00y4aKOIMXCH M0 JMCUMILINHE
«OO0112as1 1 HEOpraHWYeCKask XUMUSD)

Ilpunoscenue k padoueii npozpamme OUCUUNIUHBL

HanpaBJieHue moJAroTOBKM: 21.05.04 T'opnoOe nemno

[Tepmb 2024



OO01Me noJI0KEHUS

®oHx ouneHouHbIX cpeactB (POC) nnga  nOpoBeAeHUS TPOMEKYTOUHOU
aTTecTanuu OOydYaroIIUXCs MO AucUUIUIHE "XuMus'" SBISETCS 4acThio (MPUIIOKEHHEM) K
paboueii mporpamme guctumuiiabl (PITJ]). ®OC gns mpoBeneHUs TPOMEKYTOUYHOH
aTTecTaluu oOyYarouuxcsi Mo AUCHUIUIMHE pa3paloTaH B COOTBETCTBHM C OOIIEH 4acThiO
dboHIa OIICHOYHBIX CPEACTB [UISl TMPOBEACHHS IMPOMEKYTOYHOW aTTECTAIlMM OCHOBHOMU
00pa3oBaTesbHON MPOrpaMMbl, KOTOpasi YCTaHABIUBAET CUCTEMY OLIEHHMBAHUS PE3yIbTaTOB
MIPOMEXXYTOUHOM aTTeCTallM W KpUTepuu BhIcTaBieHHs olieHOK. DOC s mpoBeneHus
MPOMEXYTOYHON aTTecTaluy OOydYaroIMXCs MO JUCIUIUIMHE YCTaHABIUBAET (OPMBI H
IpoLeAypbl  TEKYIIEr0 KOHTPOJA YCIIEBAEMOCTH M  IMPOMEXYTOYHOW  aTTeCcTaluu
00yJaroOmMuXCs M0 TUCITUIUTHHE.

1. TlepedeHp KOHTPOJIUPYEMBIX PE3YyJIbTaTOB OOYUYCHHS MO IHUCIHUIUIMHE, OOBEKTHI
OLICHUBAHUS U BUAbI KOHTPOJIS

Cormacio PIIJI ocBoenue yueOHOro Marepuana AUCHUIUIMHBL "Xumus"
3aIUTAHUPOBAHO B TEYEHUE OJTHOTO CEMECTpa.

[IpenycMoTpeHbl  ayauTOpPHBIC  JIGKIIMOHHBIC W  MPAKTUYSCKHUE  3aHATHS,
nabopaTtopHbIe pabOTHI, a TAKXKE CaMOCTOsITEIbHAs paboTa CTy/IeHTOB. B paMkax ocBoeHHS
y4eOHOTO MaTepralia TUCIHILTUHBI (HOPMUPYETCS] KOMITOHCHTHI KOMITICTECHIIHIA 3HATh, YMETh,
BJIaJeTh, ykazaHHble B PIIJ], koTopble BBICTYNAlOT B Ka4eCTBE KOHTPOJIHUPYEMBIX
pe3yNbTaToOB O0YUCHUS MO TUCIUTIIMHE.

KoHTponbk ypoBHS YCBOCHHBIX 3HAHHM, OCBOCHHBIX YMECHHHA W TIPUOOPETECHHBIX
BJIQJICHUI OCYIICCTBIIICTCS B paMKaX TEKYIIEro, pyOe)KHOTO W MPOMEKYTOYHOTO KOHTPOJIS
NIPY U3YYCHUH TEOPETHUCCKOTO MaTepHaa, 3alUTe OTUYETOB 110 JTJAOOPAaTOPHBIM paboTaM U B
X0/JI¢ TIPAaKTHYCCKUX 3aHATHH, a Tak)Ke Ha dk3aMeHe (Taou. 1.1)

Tab6nura 1.1. TlepeyeHb KOHTPOIUPYEMBIX PE3YJIHTATOB O0YUESHHUS 110 TUCIIUTUINHE

Kontponupyemble pe3ynbTaTbl 0Oy4eHHUsS 10 Bun xonTposns
muctumivae (3YBsr) Texymmmii PyGexHbrii HTorossrii
C TO /(())J;II:) T DK3aMeH

Y cBOEHHBIE 3HAHUSA
3.1. 3HaeT OCHOBHBIE XHMHYECKHE TEOPHH, B
3aKOHBI, (JOPMYJIBI U METOJbl pEIIeHUs 3ajaad, C TO OJIp T 3
HEO0OXOIUMBIX B npodeccroHanbHOM OoI1P K3
JEATEIbHOCTH

OcCBOEHHBIE YMEHUS
V.1 YwMmeer IIPUMEHSATH OCHOBHBIE B
dJIEMEHTapHBIE METOABl  XHMHYECKOI'O C TO OJIp T 3
HCCIENOBAHUS BEIIECTB W COCOUHEHUN It OITP K3
penieHus: npoecCUOHATBHBIX 3a7a4

[TproOpereHHbIe BIaIeHUS

B.1. Brageer MHCTpyMEHTapueM [Ji pPELICHUS ‘ C ‘ TO ‘ oJIp ‘ T ‘ TB




XUMHYECKHX 3a7ad B  MpodecCHOHATbHON OIlP I13
JeATeNIbHOCTH, MH(OpPMAaLUell 0 Ha3HAYCHUU U K3
00acTsIX NPUMEHEHUS OCHOBHBIX XMMMUYECKUX
BEILECTB U COCTUHECHUMN

C - cobeceoosanue no meme; TO - koanoxeuym (meopemuueckuii onpoc);, K3 - wxeiic-3a0aua
(unousudyanvroe 3adanue); OJIP - omuem no nabopamoprnou pabome; OIIP - omuem no
npaxmuuecxkou pabome; T/KP - pybescnoe mecmuposanue (Kommpoavhas paboma); TB -
meopemuyeckuii gonpoc; 113 - npakmuueckoe 3a0anue; K3 - komniexcHoe 3a0anue 9K3ameHd.

NToroBoii O1ieHKOH JOCTHKCHHSI PE3yIbTaTOB OOYYCHHUS 110 JUCIUILTAHE SBIISCTCS
MPOMEXYTOUHAsl arrectanus B (opMe SK3aMeHa, MPOBOJIMMAs C YYETOM pe3yJIbTaTOB
TEKYIIETO U PyOeKHOTO KOHTPOJIS.

2. Buabl KOHTpOJSi, TUIIOBBIE KOHTPOJIbHBIC 3aJaHWS M IIKAJIbl OICHUBAHUS
pe3yJIbTATOB 00YUEHUS

Texymuii KOHTpOJIb YCHEBAEMOCTH HMEET LENbI0 O0EeCredyeHrne MaKCHUMAaJIbHOU
3¢ (deKTUBHOCTU y4yeOHOro IMpolecca, yIpaBieHHe IpoleccoM (OpMUPOBAHMS 3aJaHHBIX
KOMIIETEHIIMI O00ydJaromuxcs, IMOBBIIIEHHE MOTHBAllMM K ydebe M IpenycMaTpuBaeT
OLIEHMBAHME X0Jl1a OCBOCHUS NUCUUIUIMHBL. B cooTBeTcTBUU C "l[lonoxkeHneMm o MpoBeaeHUN
TEKYIIETO KOHTPOJS YCHEBAEMOCTH W TMPOMEKYTOYHOW aTTeCTallid OO0Yy4alomuxcs I
o0pa3oBaTeIbHBIM TPOrpaMMaM BBICHIETO O0pa3oBaHMsI - TporpaMmam OakaliaBpuarta,
cenuanurera u Maructpatypsl B IIHUIIY" mnpenycmorpensl criepyroommue BUIbl U
NEPUOJUYHOCTh TEKYIIEr0 KOHTPOJISI yCIIEBAEMOCTH 00YYarOIIUXCS:

- BXOJHOM KOHTPOJIb C LIEJIbK0 KOHTPOJIS HCXOAHOTO YPOBHS ITOATOTOBIEHHOCTH
00y4aroIerocs U ero COOTBETCTBUS IPEIbSABISIEMBbIM TPEOOBAHUAM I U3yUEHUsl JTaHHOM
JTUCUUTITNHBI;

- TeKyUIMi KOHTPOJb YCBOEHHWs MaTepuajia (YypOBHS OCBOCHHS KOMITOHEHTA
"3HaTh" 3aJ@HHBIX KOMIIETCHIIMI) Ha KaXIOM ayJUTOPHOM 3aHATUM M KOHTPOJIb
MOCEMIAEMOCTH JIEKIITMOHHBIX 3aHSTHI;

- TNPOMEKYTOYHBIHA M pPyOEKHBIM KOHTPOJIb OCBOEHHUS OOYyYarOIIMMHCS
OTHEJbHBIX KOMIIOHEHTOB '"3HaTh" W "yMmeTh" 3aJaHHBIX KOMIIETEHLIMI IyTeEM
KOMITBIOTEPHOTO HJIM OJIAHOYHOT'O TECTUPOBAHMS, KOHTPOJBHBIX OMPOCOB, KOHTPOJBHBIX
paboT (MHOUBUAYAJIbHBIX [OMAIHUX 3a/@aHui), 3alIUThl OTYETOB IO JIAOOPATOPHBIM
pabotam, pedeparos, 3cce U T.1I.

- pyOexHBI KOHTPOJIb MO JUCHUIUIMHE, MTPOBOAMMBIA Ha CIEAYIONEH Hemese
MOCJIe MPOXOXKICHUS KaXKJIO0r0 TEOPETHUUECKOro pazjena AUCHUIUIMHBI, U TPOMEKYTOUHBIH,
OCYILECTBIIIEMbIA BO BpeMsl Ka)J0r0 KOHTPOJIBHOTO MEPONPUATHS BHYTPHU TEMATHUUECKOTO
paszena JUCUUILIUHBI;

- MEXCECCHUOHHAas aTTeCTalMs C LEJIbI0 €IMHOBPEMEHHOIO NOJBEJACHUS UTOTOB
TEKYILEd yCIHEBAEMOCTH HE MEHEE OJHOIO pa3a B CEMECTP IO BCEM IHUCLMIUIMHAM A
Ka)KJI0TO HaIlpaBJICHUsI MOATOTOBKH (CIEUAIbHOCTH), Kypca, TPYIIIIbL;

- KOHTPOJIb OCTaTOYHBIX 3HAHMM.




2.1. Texymiuii KOHTPOJIb YCBOECHHMSI MaTepraia

Texymmii KOHTpONIb yCcBOEHHs Marepuaia B ¢opMme cobeceqoBaHUS WU
BBIOOPOYHOTO TEOPETUYECKOTO OMpoca CTYJEHTOB MPOBOAMTCA IO KaXIOH TeMe.
PesynpraTel mo 4-0amnbHOI HIKajge OICHUBAHUS 3aHOCITCS B KHIDKKY IPENOJIaBaTens |
YUUTBHIBAIOTCS B BUJE HHTETPAJILHOM OLIEHKH TP MPOBEACHUN TPOMEKYTOYHON aTTECTALIUU.

2.2. PyOexHbII KOHTPOJIb

PyOexxHBII KOHTPOJIL JUIi KOMIUIEKCHOTO OIICHMBAaHMS YCBOCHHBIX 3HaHUH,
OCBOCHHBIX YMEHUH U MPUOOPETEHHBIX BiazeHuii (Tadmn. 1.1) mpoBoautcs B popme 3amuTsi
OTYETOB TIO JIA0OpAaTOPHBIM pabOoTaM © TECTUPOBAHMS WJIH TPOBEPKH PYOEIKHBIX
KOHTPOJIbHBIX pabOT mocjae H3Y4YEHHUs KaXJO0ro TEeMAaTUYeCKOro MoAayssd ydeOHOU
JUCLUIUIMHBI.

2.2.1. 3amura 0T4ETOB 1O JTAOOPATOPHBIM pabOTaM U MPAKTUYECKUM 3aHATUSIM

Bceero 3amnmanupoBano 16 nabopaTopHblx padoT M 4 NPAKTUYECKUX 3aHATHUS.
TumnoBble TeMbI Ta00PATOPHBIX PaOOT U MPAKTUUECKUX 3aHATHI npuBeaeHbl B PT1JI.

2.2.2. PyGexxHOE TeCTUPOBaHUE

3ammaHupoBaHO 3 pPYOEKHBIX TECTHPOBAHHUS TOCIE OCBOCHHS CTYyJICHTaMHU
KaXJI0T0 MOAYJISl JUCUUIIIIUHBIL:
1. PacTBOpBI 31€KTPOIUTOB U HEAIEKTPOJIUTOB
2. Merannnueckue MaTepuaibl U OKUCIHTEIbHO-BOCCTAHOBUTEIBHBIC TIPOIIECCHI
3. OpraHunyeckue COeTUHCHHS

TunoBele mMIKaNbl M KPUTEPUU OLEHKU pPE3YyJIbTaTOB PyOEkKHONH KOHTPOIHHOMN
pabotsl npuBeneHs! B o0miel yactu POC oOpa3oBaTenbHOI NPOrPaMMBI.

2.3. ITpomesxxyTouHast aTTecTalus (MTOrOBbI KOHTPOJIb MO IUCIUILUIMHE)

Jlomyck K TPOMEXYTOYHOM aTTeCTalMu OCYILECTBIAETCS IO pe3yJibTaraM
TEKYIIET0 U PYOEKHOrO KOHTPOJIA. YCIOBUSMHU JOIYCKa SBIISIIOTCS TOJOXKUTEIbHAS
UHTETpaJibHasE OIEHKAa [0 pe3yibTaTaM TEKYIIero M pyOex HOro KOHTPOJS, a TaKkxKe
yCTICTIIHAS 3aIl[UTa OTYETOB MO0 BCEM JTA00OPATOPHBIM paboTaM M MPAKTUYECKUM 3aHITHSIM.

[TpomexyTounasi arrectanus B popMme 3K3aMeHa M0 JAUCIUILIAHE TPOBOJUTCS IO
Ouneram. buner comepkKUT TEOPETUUECKHIl BOIPOC [Js NMPOBEPKH YCBOECHHBIX 3HAHMM,
IPAKTUYECKOE 33JaHHUE I MPOBEPKUM OCBOCHHBIX YMEHUH M KOMIUIEKCHOE 3aJaHMe s
KOHTPOJISI YPOBHSI MPUOOPETEHHBIX BIIAJICHUI BCEX 3asIBICHHBIX KOMIIETEHITUH.



buner ¢opmupyercs Takum o00pazom, yTOObI B HEro MOMAIM TEOPETUUECKUE
BONPOCHI U MPAKTHUECKHE 3a/laHus, KOHTPOJIUPYIOIINE YPOBEHb C(HOPMHUPOBAHHOCTH BCEX
3asBiIeHHbIX KomneTeHnwit. ®opma Owunera mnpencraBieHa B obOmel yactu DOC
00pa30BaTEeIbHON MPOTPAMMBI.

Onenka pe3ysnbTaToB OOy4YeHMs] O JUCUUIUIMHE B (OpME OLEHKHU YPOBHSA
c(hOpMHUPOBAaHHOCTH KOMITOHEHTOB "3HaTh'", "yMeTh" 1 "BiiafieTh" 3asBICHHBIX KOMIETCHIIHHA
npoBoAuTcs No 4-x OaIbHOM 1IKaje OLEHMBAHUS IyTEM BbIOOPOYHOIO KOHTPOJS B
MPOLIECCE MPOMEKYTOUYHOU aTTECTALUH.

TunoBple mKama W KPUTEPUU OLEHKH pE3yJIbTAaTOB OOyYEeHHS B TpoOIecce
IIPOMEXKYTOUYHOM aTTECTALIMU JUIsI KOMIIOHEHTOB "3HaTh", "ymeTs" U "BiageTs" NpuUBEACHBI B
o6meit wactu ®OC oOpa3zoBaTeNbHON MPOTPAMMBI.

3. Kputepuu onieHuBaHUs YPOBHs C(POPMUPOBAHHOCTH KOMIIOHEHTOB U KOMITETEHIIU I
3.1 Ouenka ypoBHs cOPMUPOBAHHOCTH KOMIIOHEHTOB KOMITETEHIIUI

IIpn omenke ypoBHS CGHOPMHUPOBAHHOCTH KOMIIETEHIIMI IIyTeM BBIOOPOYHOTO
KOHTpPOJIA B MPOLECCE MPOMEKYTOYHOW aTTECTALIMKM CUUTAETCS, YTO MOJyUYEHHAs OLICHKA 3a
KOMITOHEHT TPOBEPSIEMON KOMIETCHIIMH 0000IIaeTcs Ha COOTBETCTBYIOMIMI KOMITOHEHT
BCEX KOMIIETEHIINH, (POPMUPYEMBIX B paMKax TaHHON y4eOHOU NUCUIUTIIINHBL.

TunoBble KpuUTEpUM W IIKaJIbl OLICHUBAHMUS YPOBHS CPOPMUPOBAHHOCTH
KOMIIOHEHTOB KOMIETeHIMH mpuBeaeHbl B odOmed uactu DOC o6pa3oBaTenbHOM
IIPOrpaMMBI.

3.2. OueHka ypoBHS c(hOpPMHUPOBAHHOCTH KOMITETECHITUI

OOmass omeHka ypoBHA CGHOPMHUPOBAHHOCTH BCEX KOMIETCHIIMA MPOBOIUTCS
MyTeM arperupoBaHMs OILCHOK, IMOJYYEHHBIX CTYACHTOM 3a KaXJblH KOMITOHCHT
dbopMupyeMbIX KOMIETeHIMH. Bce pe3ynbTaTel KOHTPOJISI 3aHOCSTCS B OLIEHOYHBIN JIUCT U
3aMOJIHSIIOTCSL TPENojaBaTeyieM [0 HWTOraM MPOMEXYTOYHOM aTTeCTallud C Y4YeTOM
pe3yNbTaTOB TEKYUIETO U pPyOEKHOro KOHTPOJISI B BHUJAE HHTETPAIbHOM OLICHKH Mo 4-X
OaJUTHbHOM IIKAaJIE.

®opma OIIEHOYHOTO JIMCTa U TPeOOBaHUS K €ro 3aloJIHEHUIO MTPUBEIEHBI B 001Iei
gactu ®OC o6pa3oBaTeabHON MPOTrPaAMMBI.

I[Ipu  dopmupoBaHMM  WTOTOBOM  OIEHKHM  IPOMEKYTOYHOH  aTTeCTaI[uu
WCTIONIL3YIOTCS THIIOBBIE KpUTEpHH, MpUBeaeHHBIe B 00meit yactn @OC oOpa3oBaTenbHOM
POrPaMMBI.



3amanus mo o0Opa3oBaTebHOI porpaMmme

HaunmenoBanue
. JUCIUTUIAHBI,
IIpaBunbHBIN OTBET Copepxanue Bonpoca Komnerennus -
dbopmupyrommeit
KOMIIETEHITHIO
Tpu nepBbIx
Mpe/ICTaBUTEIIS
METaH, 3TaH, IponaH P OIIK-1 Xumus
TOMOJIOTHYECKOTO
pslia aIKaHOB
Kaxkoii Tun peakuuit
peaKuuy 3aMEeILCHUS XapakTepeH AJIst OIIK-1 Xumust
AIIKaHOB
BEII[ECTBA, UMEIOIIINE
. Kaxkwue BemecTBa
OJIMHAKOBBII COCTaB
’ Ha3bIBAIOT OIIK-1 Xumust
HO pa3HOE CTPOCHUE U
. HM30MepaMu
CBOICTBa
Kakue peakunn
peaKiiu i OBOIL)L;IT ,ZI[IJ'I}I
MOJIMMEPU3ALUU U p OIIK-1 Xumus
MOJIMKOHICHC AT TTOTYHCHIA
MOJIMMEPOB
PacTBopuTens n
CocraBHble YacTH
pacTBOpEHHOE OIlK-1 Xumust
pacTBopa
BEILIECTBO
Knaccudukanus
TBepasie, KUIKHE aCTBOPOB 10
PABIE, JKHIKHE, p p OIIK-1 Xumus
razoo0pasHbie arperaTHOMy
COCTOSIHUIO
Yemy paBHa
MOJISIpHAsI
KOHIIEHTpalUs
0,01 HepTpamt - OIlK-1 Xumus
(Monb/AM3) constHOM
kuciotel HCI mpu
pH=2
CKOJBKO cTaini
1 IUCCOLMAllUA UMEET OIIK-1 XuMust
coab Na,SO,4?
CKOJBKO cTainil
VICCOTIHAITAH
2 o rantn OIIK-1 Xumust
Nmeer cnalwrii
anekTposut H,CO5?
WOHBI BOJIOPOJA U Kaxkune nonsr
AQHUOHBI KUCIIOTHBIX 00pa3yroT KUCIOTHI OIIK-1 Xumus
OCTaTKOB MpU Jrucconnanuu’?
Ilepeunciure He
I'padut (mum yromns), MEHee Tpex
IJIaTUHA, CBUHEL], HEPAaCTBOPUMBIX OIIK-1 Xumus
HEep)KaBeIoIIas CTajlhb aHOJIOB IpHU
AJIEKTPOJIN3E
IIOJIO’KUTEIILHO Katunossl! - 310 OIlK-1 Xumus




3apsSPKCHHBIC MOHBIL

CnaOpble 2JIEKTPOIUTHI

DIIEKTPOJIHTHI,
CTCIICHDb
JMCCOIIALINU
KOTOPBIX MCHBIIC

30%

OIIK-1

XuMus

XuMHueckasi,
DIEKTPOXUMHUIECKast

Buel kopposzuu
METaJIJIOB 110
MEXaHU3MY

OIIK-1

Xumust

10

[Tocne ypaBHUBaHUs
cymMMma
K03 puIneHToB B
YpaBHEHHUH PEAKIIUU
Cu + HNO3(koH11.) —
Cu(NOs), +
NO, + H,0 paBna

OIIK-1

XuMus

+6

CreneHp OKUCIECHUA
CEpHI B

K,SO, pasra

OIIK-1

Xumug

Karogurie u anogabIe

Kakue
METaJUTMYECKHE
TTOKPBITHUS
MPUMEHSIIOT 17151
3aIUTHl METAJIOB OT
KOppo3uu?

OIIK-1

Xumus

-1,1 B

PaBHOBECHBIN
AIEKTPOIHBIN
MOTEHIIUAT
LIUHKOBOTO
anekTpoaa pasex -0,8
B, paBHOBecHbIN
JJIEKTPOIHBIN
MOTEHLIMAJ METHOTO
anekTpona paseH 0,3
B. Onpenenure 9/1C.

OIlK-1

Xumug

2M

JIutp pacTBOpa
conepxut 196 r
CEpPHOU KHUCIIOTHI.
MounsipHas
KOHLEHTpALUs ATOr0
pacTBOpa paBHa

OIIK-1

XUMHA

-0,819

IloTennuan
UHKOBOT'O

anekTpoaa ( (/70an+ Jzn
=-0,76 B) npu
KOHIICHTPAIUU HOHOB
Zn?* B pacTBOpE
anektpoauta 0,01
MOJ'IB/I[Ms paBeH

OIIK-1

Xumus

Yemy paen pH
pacTBopa, eciu

OIIK-1

XUMHA




MOJIApHas
KOHHGHTpaLII/IH
a30THOM KHUCIOTBI
paBHa

0,001 Moms/mm°

HelitpansapiM
CYUTAETCSI pacTBOP C
pH

OIIK-1

Xumust

Ywucio aToMOB
yriiepojia B MOJICKYJIe
OyTaHa paBHO

OIIK-1

XUMHA

1073

Konnenrpanus
TUPOKCHIA KAJIHS B
pactBope, pH koToporo
paBeH 11, cocrasser,
MOJ'IB/I[M3 ...

OIIK-1

XUMHA

Komuecrso
ANICKTPOHOB, KOTOPHIC
MIPUHSLT aTOM CEPBI B
YpaBHEHUH PEaKIIMU

3Mg + 4H2804(K0HH) =
3MgSO, + S + 4H,0,
PaBHO

OIlK-1

Xumug

KaTaJIu3aTOpBI
IIPOMOTOPBI
HHTHOUTOPBI
IIPOTEKTOPBI

BemecTBa, KoTopble
YMEHBIIIAIOT
CKOPOCTb KOPPO3UHU
(unu BemiecTna,
TOPMO3AIINE
XUMHNYECKHUEC
peaKLuu; Win
BELIECTBA, KOTOPHIE
MPEeA0TBPALIAIOT WU
3aMEeUISIIOT
HEXeJIaTEJIbHbIE
MIPOLIECCHI)
Ha3bIBAIOTCS

OIIK-1

XUMHA

K,SO,
HNO;
Ba(OH),
H,SO;

CiabbiM
AIEKTPOJIATOM
SBJIAETCSA

OIIK-1

XUMHA

OKHCJICHHE
BOCCTAHOBJICHHE
IEpEHAIPSHKEHHE

MOJISIpU3ALIUS

[Ipouecc
IIPUCOEAVHECHHUS
JJIEKTPOHOB aTOMOM,
MOJIEKYJION WU
MOHOM Ha3bIBAETCsI

OIIK-1

XumMus




byner nu stunen
a o0ecIiBEUYnBaTh OIIK-1 Xumust
OpOMHYIO BOAY
Cn H2n
ChHone2 Oo6mas ¢popMmyiia OINK-1 Xyt
CnHan+a AJIKAHOB
CnHn
Hurunpodocdar
Oll];iey HATpHsI UMEET
f " CTyTICHEH OIIK-1 Xumus
p IUCCOLIHAIINA
HE JTUCCOIIUUPYET
aJIKaHbI
aJIKEHBI AlleTHIIEH OTHOCHTCS OITK-1 st
AJTKHUHBI K KJIaccy
apeHbI




