MuHucTepcTBO HAyKH U BbIciIero oOpazoBanus Poccuiickoit @eaepannu
®denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUpPEKICHNUE
BBICIIETO 00pa30BaHUs

r,s IepMcKkuii HAMOHAJIBHBIN UCCIEA0BATEIbCKHI
L] N
ITHHITY MOJIMTCXHUYCCKHU YHUBCPCUTCT

YTBEPXKJIAIO

[TpopexTop mo oOpa3zoBaTeIbLHOM
NEATeIIbHOCTH

N.}O.YepHukosa
« 23 » ceHTa0ps 2024 .

PABOYASA ITPOT'PAMMA JUCHUIIJIMHBI

JIncuuninHa: Xumus
(HaMEHOBaHME)
®opma 00yyeHUA: OYHas

(04YHas/0YHO-3209HAS/320THAS )

YpoBeHb BbicLIero 00pa3oBaHus: CHELUATUTET

(6akanaBpuart/crienaIuTeT/ MarucTpaTypa)

OO0masi Tpy10€MKOCTD: 180 (5)
(uacel (3E))
HanpasJieHue NoaAroTOBKH: 21.05.06 HedrerazoBble TEXHUKA U TEXHOJIOTHH

(ko1 ¥ HAUMEHOBaHKE HAIIPABJICHU)

HanpagBjieHHOCTB: Hedrerazossie Texuuka u rexnonoruu (CYOC)

(HammMeHOBaHME 00Pa30BATEILHOM MPOTPAMMBI)

[Tepmb 2024



1. O0mue MoJI0KeHu

1.1. leau u 3aa44 TUCHUILJIMHBI

L{enb y4eOHOM TUCIIMIUIMHBI — Pa3BUTHE U YIITyOJICHUE 3HAHUI 1T0 XMMHUYECKAM 3aKOHAM M TCOPUAM
KaK COCTaBHOM 4aCTH MOATOTOBKH CTYJCHTOB 10 ()yHIaMEHTAIBHBIM HaykaM; (hOpMHUPOBa-HHE Y
CTY/ICHTOB I[EJIOCTHOTO €CTECTBEHHOHAYYHOTO MUPOBO33pEHUS; HOpPMUPOBAHUE OCO3ZHAHHOMN
HEOOXOIMMOCTH XUMHUUCCKUX 3HAHUU TIPU PEIICHUH PO(PECCHOHATBHBIX U SKOJIOTHYECKUX 3aj1ad.
3ajaun yaeOHOUM TUCIIUTIIINHBL:

B pe3ynbTaTte n3ydeHus AMCIUTUTMHBI 00YYarOIIUIACS JTOJDKEH:

* U3YYUTh OCHOBHBIC XMMHUYCCKUE 3aKOHBI U TEOPUH, OOIIHE 3aKOHOMEPHOCTH MPOTEKAHUS XH-
MHYECKUX TPOIIECCOB;

* YMETh MPOBOJAUTH XUMHUYCCKHE UCCIICIOBAHUS U BISIBISATh XMMHUYECKYIO CYITHOCTH MTPOOJIeM B
poQeCCHOHATBHON IeATEILHOCTH;

* c¢(hopMHPOBATH HABBIKK PA0OThI C XHMHUYECKOH anmapaTypoi, BEIIECTBAMU U MaTepUalaMu

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

WnaukaTop 1ocTHREHUS
Wunexc ILranupyemere pesyrbTaThl KOMIIETEHLIUH, C KOTOPBIM Cpencria
KOMHCTGHHI/ISI HHIUKATOpa O?;{ziins;;gTﬂbH:;:;gil;e COOTHECCHBI INIaHUPYEMbBIC OLICHKH
’ ’ pe3yIbTaThl 00ydeHUS

OIIK-1 NA-10IIK-1 [3HaTh: 3HaeT NpUHUUITHAIbHbIE JK3aMeH

— OCHOBHBIEC XUMUYECKHE  |0COOCHHOCTH 3a/1a4

TEOpPUH, 3aKOHBI, (HOPMYJIbI U{TPOPECCHOHANTBHOM

METOJIbl PELICHUS 3a/1aY, NEeSITEILHOCTU C YYETOM

HEOOXOJMMBIX B OCHOBHBIX TpeOOBaHUIl U

npodeccuoHaIbHON MOTpeOHOCTEH HETETa30BOM

e TETLHOCTH; oTpaciu
OI1K-1 N-20I1K-1 |ymeTs: YMeer pelath 3a1auu JK3aMeH

— [IPUMEHSTh OCHOBHBIE poeccuoHaIbHON

2JIEMEHTapHbIE METOIbI NESTELHOCTU C YUETOM

XMMUYECKOTO UCCIIEIOBaHUS [OCHOBHBIX TPEOOBAaHHN 1

BEIIECTB M COSAMHEHUH sl [moTpeOHOoCcTel HedTera3oBo

pereHus oTpaciu

npo¢eCCHOHANBHBIX 331a4.




IInanupyemsele pe3ynbTaTsl

Nupukatop nOCTHKEHUS

Wunexc KOMIIETEHLIUH, C KOTOPBIM Cpencraa
KOMHCTGHHH;{ HHIUKATOpa O?;ZiiH;thTHLH;?Z;:;f)Ie COOTHECCHEBI INIaHUPYEMBIC OLICHKH
’ ’ pe3ybTaThl 00yUeHUs
OIK-1 N-30IIK-1 [Bnamers: Bianeer HaBbIKaMu pemiath  |[JK3aMeH
—MHCTPYMEHTapHUeM st MMPOM3BOJICTBEHHBIE U (TN )
pElIeHNsT XUMUYECKUX 3a]1a4 [UCCIIeI0BATEIBCKUE 3a1a41
B Ipo(heCCUOHATBHON npodeccuoHaIbHON
NeSTENbHOCTH; NeSITEIbHOCTU C YYETOM
— nH(popmanuei o OCHOBHBIX TpeOOBaHUil U
Ha3HAYCHUU U 00J1aCTIX norpedHOCTeN HedTerazoBoi
[IPUMEHEHUS OCHOBHBIX oTpaciu
XUMHYECKUX BEIIECTB U
COCIMHEHUH.
OI1K-4 NJI-1011K-4 |3HaeT OCHOBBI CTPOEHUS 3HaeT METO/IbI JK3aMeH
BEIIECTBA, €r0 COCTOSHUSA U [MOJEIUPOBAHHUS IPOLIECCOB
IPEBpAILEHUS; [IPUPOJHBIX U TEXHUUECKUX
CHCTEM, CIUIOIIHBIX U
pa3aenéHHbIX Cpe,
TCOJIOTHYECKOMN CPEJIbI,
MacCHBa TOPHBIX TIOPOJT
OIlK-4 N/I-2011K-4 [YmeeT npuMeHATh METOABl |YMeeT MOJAETUPOBATh DK3aMeH
MaTEeMaTHYECKOTO aHAIM3a U |[TPOIECCHI IPUPOIHBIX U
MOJICTTHPOBAHUS JIS TEXHUYECKUX CUCTEM,
peleHus] XMMUYECKHX 3a/1a4 |CTUIOIIHBIX M pa3eiEHHBIX
B Ipo¢eCCUOHATBHON Cpell, Te0JIOTHYeCcKOil cpeibl,
NeSITETbHOCTH. MaccHBa FOPHBIX MOPO
OIIK-4 NJ1-30I1K-4 |Bnageer HaBbIKaMu Brnaneetr HaBbIKaMu JK3aMeH

MPOBECHHS aHAIN3a
pe3yJIbTaTOB
PKCIIEPUMEHTOB H
HAOIIOCHUI.

KM CITIOJIb30BAaHUsA
PAalMOHAJIbHBIX MCTOAbI
MOZEIINPOBAHUA IIPOLIECCOB
[IPUPOJHBIX U TEXHUYECKUX
CUCTEM, CIUIOLIHBIX U
pa3aenéHHBIX Cpe,
TEOJIOTHYECKOMN CPELIbI,
MAacCHBA IT'OPHBIX IIOPOJ




3. O0bem u BUABI Y4eOHOI1 padoThI

Pacnpenenenue
. Bcero 10 CEMECTpaM B Hacax
Bun yuebHoit paboTsl
4acoB Howmep cemectpa
1
1. IlpoBenenne y4eOHbBIX 3aHATHH (BKIIIOUAs IPOBEIE- 72 72
HUE TEKYIIETO KOHTPOJIS yCTIEBAEMOCTH) B (hopMe:
1.1. KonTakTHas ayauropHasi pabora, U3 HUX:
- nexnmu (JI) 18 18
- naboparopusie padoTsl (JIP) 34 34
- IPaKTUYECKHE 3aHATHS, CEMUHAPHI U (WITH) IpyTHe 8 8
BUJIBI 3aHATHH cemuHapckoro Tuna (113)
- KOHTPOJIb caMocTosiTesibHOoM paboThel (KCP) 12 12
- KOHTpOJIbHAsI paboTa
1.2. CamocTtosrensHas pabota ctyaentoB (CPC) 72 72
2. IIpomexxyTouHas aTTecTanus
DK3aMeH 36 36
JlnpbepeHmpoBaHHbIN 3a4eT
3auer
Kypcosoii npoext (KII)
Kypcosas pa6ora (KP)
OO11as TPyA0EMKOCTb JTUCITUTIIIHBI 180 180
4. Conepxxanue IMCUUNIMHBI
Ob6bem
O0beM ayTUTOPHBIX BHEAYyIUTOPHBIX
HammenoBaHue pasenoB TUCIUIUIMHBI C KPATKUM 3AHSATHIA 10 BHIAM B YacaX |3aHsTuil 10 BHIAM
coJleps)KaHuEM B qacax
1 | gp | m3 CPC
2-i ceMecTp
PacTBOpBI 371€KTPOIUTOB U HEIIEKTPOIUTOB 4 10 2 14

Knaccuduxarus pactBopos. CriocoObl
BBIPAXKEHUS KOHIIEHTPAIlUU pacTBOpoB. Teopus
PIEKTPOIUTHYECKON TUCCOLAIINH.
Jlrccoumarius CUIBLHBIX U CIa0bIX
PIEKTPOIUTOB. DAKTOPHI, BIHSIOMIAE HA
[IPOLIECC JUCCOLMAIINH. DIEKTPOIUTUYECKAS
nuccouuanusa Boasl. BogopoaHslil moka3arenib
cpennl. IoHHBIE peakIluu B pacTBOpax.
['unponus.




HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O06beM ayTUTOPHBIX

3aHATHH I10 BHUJaM B 4yacax

O0BeM
BHEAyIUTOPHBIX
3aHATHN 110 BUIAM
B Yacax

JIP

I13

CPC

MeTamnmyeckue MaTepUuaJIbl U OKUCIUTEIBHO-
BOCCTAHOBHUTCJIBHBIC ITPOLECCHI

12

2

28

Kpucramnmueckoe cTpoeHrne METaIOB.
[lonydeHne 1 XUMUYECKHE CBOMCTBA METAILIIOB.
BzanmoieiicTBHE METAJII0B C KUCJIOTaMH. DJIeK-
TPOHHBIN OallaHC. DIEKTPOAHBIE TTOTCHIIUAIBI
METAIIOB. DJIEKTPOIBIDKYIIAS CHUIIa
raTbBaHHUYECKOTO 3JIEMEHTA U €€ U3MEPEHUE.
CraHapTHBIA BOJAOPOIHBIN 3JIEKTPOI U
BOJIOPO/IHAS IITKAJIa TOTCHIIMAJIOB. Y pPaBHCHHE
Hepucra. Xumuueckasi ¥ KOHIICHTpAIMOHHAS
moJisipu3aIys 37eKTpoaoB. [lepeHanpsokenue
BOJI0PO/Ia. DIEKTPOJIN3 PACTBOPOB U PACIIIIABOB
cosiei. KatogHbie n aHOIHBIE MPOLIECCHI MTPH
priekTponuse. PacTBopuMbIe 1 HEPACTBOPUMBIE
AHOJBI.

XumMuyeckasi U SJIEKTPOXUMHUYECKAS] KOPPO3HSL.
Bonoponansiii anektpon. Kucnoponnas u
BOJIOPO/IHAS Jienonsipusanus. TepMoanHaMuka
KOPPO3UOHHBIX TporieccoB. CrIOcOObI 3aIUThI
METaJUIOB OT KOPPO3UH.

OpFaHI/I‘-IeCKI/Ie COCAMHCHUA

12

30

AnkaHnbl. 'oMonoruueckust psj,

N30Mepus, HOMEHKIaTypa. MeTosl CUHTE3A.
Peakuny paguKanbHOTO 3aMEIIEHUs, KPEKHHT.
Llnkmoankanel. AKeHbI. Peakinm
hekTpodriIbHOTO prcoeauHeHU. CITOCOOBI
nonydyenus. [lonmumepsl. Hatypanbabiii n
CUHTETUYECKUI Kayuyku. ANKuHbL. CriocoObl
[MOJIy4eHUs U cBOWcTBa. ApeHbl. beH3oi.
[TpusHaku apomatnyHocTH. Peakunn
DIIEKTPOPHUIBLHOTO 3aMEIICHUS B OEH30IbHOM
kosbLe. [IpupogHble HICTOUHUKH
YIJIEBOLOPOAOB. IIppoAHbIi 1 IOy THEIN ra3bl.
Hedts. Kamennslit yroms.

HUTOI'O no 2-my cemecTtpy

18

34

72

NTOI'O no nucruiuinee

18

34

72

Temartuka IPUMCPHBIX ITPAKTUYCCKUX 3aHATUHI

HaumeHoBaHMe TeMbI MPAKTHYECKOT0 (CEMHHAPCKOI0) 3aHATHS

1  |CBoiicTBa pacTBOPOB AIIEKTPOIUTOB U HEIIEKTPOJIUTOB

2 [DnekTpoxuMHUUeCcKHEe CBOWCTBA METAJIIIOB

3 (lIpenenbHble U HENpeAEIbHbBIE YIIIEBOAOPOALI. [lonyueHne, cBONCTBA U IPUMEHEHUE.

4  |AUMKIMYECKUE U apOMaTHYECKUE YTiIeBoA0pobl. [IpaBuio opueHTanu B OEH30IbHOM KOJIBIIE.




Tematnka MpUMEPHBIX JTa00PATOPHBIX padbOT

Ne
LIL HanMeHoBaHue TeMbl J1a00pPaTOPHOIl padoThI
1 Th. Knaccbl XMMHYECKHX COeTUHEHUHN
2 |OmpeneneHne KOHLEHTPAIMU PacTBOPa METOJOM TUTPOBAHUS
3 |DIeKTpOIUTHYECKAS TUCCOLUAIINS
4  |Onpenenenue pH pactBopoB
5  ['mpponus coneit
6  |CBoiicTBa pacTBOPOB 3JIEKTPOIUTOB
7  |B3auMmopelicTBHE METAJUIOB C KMCIOTaMHU
8  [ampBaHHUYECKUIA FTIEMEHT
9  |[2nekTponu3 pacTBOPOB
10  |TepmoauHaMUKa IEKTPOXUMHUUECKON KOPPO3UU
11 |Koppo3us metamnoB. CriocoObl 3aIIUTEl METAJIJIOB OT KOPPO3UHU
12 |[lonyueHue u CBOMCTBA MPEAETbHBIX YTIEBOAOPOI0B
13 |[lomydeHue ¥ CBOMCTBA 3TUIICHOBBIX YIJIEBOJIOPOI0OB
14  |[lony4eHue U CBOMCTBA allETUIICHOBBIX YIIIEBOJOPO/IOB
15 |ApomMaruueckue yriaeBoAOPOIbI
16  |[lTonuMepsl U MIACTMACCHI




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.

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. URL:

UPNRPUEelib4671

CBOOOJTHBIN TOCTYTI

OCBOCHUIO https://elib.pstu.ru/Record/ RUPNRP
IMCIIUIUINHEL Uelib4671 (maTa obpamienus:
20.09.2024).
OcHoBHas ['munka H. JI., [Tonkos B. A., https://elib.pstu.ru/Record/R |ceTs UnTepHeT;
nuTepaTypa babkos A. B. O6mas xumust B 2 T. [UURAITS512502 CBOOOJTHBIN TOCTYII

Towm 1 : yueGHUK 17151 By30B. 20-¢€
n3n. Mocksa : FOpaun?T, 2023. 353 ¢




Bun nutepartypst

HaumenoBanue
pa3paboTKu

UH(pOpPMAIMOHHBIN pecype

HocTynHocTh
(cets UHTEpHET /
JIOKaJIbHAs CETh;

aBTOPH30BAHHBIN /
CBOOO/IHBIN JJOCTYTI)

CcrlIka Ha

YuebHo-
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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/




HCCJIICA0BATCIBCKOIO MOJIUTEXHUYCCKOTO YHUBEPCUTETA

HaumenoBanne Cchutka Ha HH)OPMAIIMOHHBIN pecypc
baza naHHBIX HAYYHOH JIEKTPOHHOM OMOIHOTEKH https://elibrary.ru/
(eLIBRARY.RU)
Hayunas oubsmoteka [TepMckoro HalfmoHaILHOTO https://elib.pstu.ru/

Ob6pa3zoBatenpHas miatdopma 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

10
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OO01Me noJI0KEHUS

®onx  ouneHouHbix cpeactB (®OC) qanga mnpoBeneHUs MNPOMEKYTOYHOM
aTTecTalMu o0yYarouuxcsi mo JucuuIinHe "Xumus'" sBISETCS 4acThio (MPUIIOKEHUEM) K
paboueit mnporpamme gucuumivabl (PITJ]). ®OC pgns mpoBeieHUs TPOMEKYTOUHOM
aTTecTaluuu oOyYarouuxcsi Mo AUCHUIUIMHE pa3paloTaH B COOTBETCTBHM C OOIIEH 4acThiO
dboHIa OLEHOYHBIX CPEACTB JUISI TPOBEICHHUS TPOMEKYTOUHOH aTTECTAlldd OCHOBHOM
00pa3oBaTeIbHON MPOTPAMMbI, KOTOpasi YCTaHABIIMBAET CUCTEMY OIIEHHWBAHHS PE3YyIbTaTOB
MIPOMEKYTOYHOW aTTeCTallMk W KpuTepu: BbIcTaBiieHHs oneHok. ®OC st mpoBeneHus
MIPOMEKYTOYHOW aTTeCTAllMK OOYyYarOIIMXCS 10 IUCIHMIUIMHE YCTaHABIMBAaeT (OPMBI U
IpoLeaypbl  TEKYIIEr0 KOHTPOJIA YCIIEBAEMOCTH M TMPOMEXYTOYHOW  aTTecTaluu
00y4YarouUXCs 0 AUCIUTUTHHE.

1. TlepedeHp KOHTPOJIUPYEMBIX PE3YyJIbTaTOB OOYUYCHHS MO IHUCIHUIUIMHE, OOBEKTHI
OLICHUBAHMUS Y BUJIBI KOHTPOJIA

Cormacio PIIJI ocBoenue yueOHOro Marepuana JUCHUIUIMHBI "Xumus"
3aIJIAaHUPOBAHO B TCUYSHUE OJTHOTO CEMEeCTpa.

[IpenycMoTpeHbl  ayIUTOpPHBIC JICKIIMOHHBIE W  TPAKTHYECKHUE  3aHATHS,
nabopaTtopHbie pabOTHI, a TAKXKE CaMOCTOsITEIbHAs paboTa CTy/IeHTOB. B paMkax ocBoeHHS
y4eOHOTO MaTepralia TUCIHILTHHBI (DOPMUPYETCS] KOMIIOHCHTBI KOMITICTEHITHI 3HATh, YMETh,
BJIaNeTh, ykazaHHble B PIIJI, KOTOpbie BBICTYHAIOT B KAaueCTBE KOHTPOJUPYEMBIX
pe3yJIbTaTOB O0yUYEHUS TIO0 TUCITUTUIHHE.

KoHTponbk ypoBHS YCBOCHHBIX 3HAHHMMA, OCBOCHHBIX YMECHHHA W TIPUOOPETECHHBIX
BJIQJICHUI OCYIICCTBIIICTCS B paMKax TEKYIIEro, pyOS)KHOTO W MPOMEKYTOYHOTO KOHTPOJISI
MIPH U3yYECHUU TCOPETHYCCKOTO MaTepHala, 3alliuTe OTYCTOB IO JIA0OPATOPHBIM padoTaM U B
XOJI€ MPAKTUYECKUX 3aHATUH, a Tak)Ke Ha dk3ameHe (tadm. 1.1)

Ta6muma 1.1. TlepedeHb KOHTPOIUPYEMBIX PE3YJIbTATOB O0YUECHHUS 110 TUCITUTUTHHE

Kontponupyemsie pe3yiabTaThl OO0y4YeHHUs 10 Bun xonTposns
mucruminHe (3YBer) Texymmit PyGexxHbIii Htorossiit
C TO /(())J;II; T DK3aMeH
Y cBOEHHBIE 3HAHUSA
3.1. 3HaeT OCHOBBI CTPOEHHUS BEIECTBa, €ro OJIP TB
COCTOSIHHSI ¥ TIPEBPAICHUS; C TO T 113
OIlP
K3
3.2. 3HaTh:
— OCHOBHBIE XHMHWYECKHE TEOpHUM, 3aKOHBI, TB
OJIP
dbopMyaBl M METOABI  pEIICHHs  3ajad, C TO OILIP T 13
HEOOXOMMBIX B npodeccnoHaIbHON K3
NESITEIIbHOCTH;
OcCBOEHHbIE YMEHUS
V.1. Ywmeer MIPUMEHSTh METOIBI OJIP B
MaTEeMaTHYECKOT0 aHaJIM3a U MOJICITMPOBAHUS IS C TO OIIP T 113
pereHus XUMUYECKUX 3a1a4 B K3




npodecCHOHATBHON eI TeTbHOCTH.

V.2, ymeTh:

— IPUMEHATH OCHOBHBIEC JJIEMEHTAPHBIE METOJIbI OJIP TB

XUMHYECKOIO  MCCIENOBaHUS  BELIECTB U C TO OIIP T I13

COCIMHEHUI Il pelieHus: NpodeccruoHaIbHBIX K3

3az1ay.

[TproOpereHHbIC BIaICHUS

B.1. Brnageer HaBhIKaMM MPOBEACHUS aHAIM3a OJIP TB

Pe3yJIbTaTOB SKCIIEPUMEHTOB U HAOJIFOICHH. C TO OITP T I13
K3

B.2. Bnagets:

—MHCTPYMEHTApUEM Ul PELICHUs XUMHYECKUX TB

3aja4 B Mpo(hecCHoHaIbHON AeSITEbHOCTH; C TO OJIP T 3

— wuHbpopMammeld O Ha3HAYCHUU U O0JIACTAX OITP K3

MPUMEHEHHUS! OCHOBHBIX XMMHUYECKHX BEIIECTB W

COeMHEHU.

C - cobecedosanue no meme;, TO - koanoxkeuym (meopemuueckuii onpoc); K3 - keiic-3aoaua
(unousuoyanvroe 3aoanue); OJIP - omuem no nabopamoprou pabome; OIIP - omuem no
npakmuuecxou pabome; T/KP - pybescnoe mecmuposanue (Kommpoavhas paboma); TB -
meopemuyeckuil gonpoc; 113 - npakmuueckoe 3a0anue; K3 - komnnexcnoe 3aoanue sxzamena.

HToroBoii O1eHKOM TOCTHKEHUS PE3YIbTATOB O0YUSHUS 110 JUCITUTIIINHE SBIISICTCS
MPOMEXYTOYHAs aTTrecTanvs B (OpMe 3K3aMeHa, MPOBOJWUMAS C YYETOM pe3yiIbTaTOB
TEKYyIIEro U pyOeKkHOTO KOHTPOJIS.

2. Buapl KOHTpOJS, THWIIOBBIC KOHTPOJBHBIC 3aJaHWS W IIKAJIbl OICHUBAHUS
pe3yabTaTOB 00yUYEHUS

Texymuii KOHTPOJIb YCIMEBAEMOCTH HWMEET IENbI0 OOECIEUYCHHE MaKCHUMaIbHON
3¢ (deKTUBHOCTH y4eOHOro Mpoliecca, YIpaBieHHE MporeccoM (OpMUPOBAHMS 3aTaHHBIX
KOMIIETCHITMI OOYyJarommxcs, TOBBIIICHHE MOTHBAIMM K yde0e H TpemycMaTpuBaeT
OIICHMBAHME X0Jla OCBOCHMS NUCHMIUIMHBL. B cooTBercTBUM ¢ "[lo0keHHMEM O TPOBEACHUHN
TEKYIIEr0 KOHTPOJS YCHEBAEMOCTH U IPOMEKYTOYHOW aTTecTaluyd OO0y4arouuxcs o
o0pa3oBaTeJIbHBIM TPOrpaMMaM BBICHIETO O0pa3oBaHMsI - TporpamMmam OakallaBpuaTta,
cneuuanurera u marucrpatypsl B IIHUIIY" mnpenycmorpensl cnepyroommue BUIbI U
NEPUOANYHOCTH TEKYLIETO KOHTPOJIS YCIeBAEMOCTH 00yJarOIIUXCSI:

- BXOJIHOM KOHTPOJIb C IEJIbI0 KOHTPOJIS UCXOAHOTO YPOBHS MOATOTOBICHHOCTH
00y4JaroIerocss ¥ €ro COOTBETCTBHSI MPEIBSIBISIEMBIM TPEOOBAHUM IS U3yUCHUS TaHHOM
JUCITUTUTAHEI;

- TeKyIIMH KOHTPOJb YCBOEHUS Marepuaia (ypOBHS OCBOEHHUSI KOMIIOHEHTA
"3HaTh" 3aJaHHBIX KOMIIETEHIIMI) Ha KaXJOM ayJWTOPHOM 3aHATUA U KOHTPOJb
MOCEIAEMOCTH JICKIIMOHHBIX 3aHSATHI;

- TNPOMEKYTOYHBIA M PpPyOEKHBIM KOHTPOJIb OCBOEHHUS OOYyYarOIIMMHCS
OTHENbHBIX KOMIIOHEHTOB '"3HaTh" W "yMmeTh" 3aJaHHBIX KOMIIETEHLIMI IyTeM
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KOMITBIOTEPHOTO HJIM OJIAHOYHOTO TECTUPOBAHUSA, KOHTPOJBHBIX OIMPOCOB, KOHTPOJIBHBIX
paboT (MHAMBUAYATbHBIX JOMAIIHUX 3aJaHUM), 3alUTHl OTYETOB IO JIAOOPATOPHBIM
pabotam, pedepaToB, 3cce  T.1I.

- pyOexHBIi KOHTPOJIb IO JUCUUIUIMHE, MTPOBOAMMBIA Ha CIEAYIOLIEH Hemese
1oCJIe MPOXOXKACHUS KaXKIOro TEOPETUUYECKOTO pas3zesia JUCLUIUIMHBI, U TPOMEXYTOUYHbIH,
OCYUIECTBJIIEMBII BO BpEMS Ka)KOTO0 KOHTPOJBHOTO MEPOIPUSITHS BHYTPU TEMATHUYECKOTO
paszzena AUCUMILINHBL,

- MEKCECCHOHHAs aTTecTalus ¢ LEIbl0 €JUHOBPEMEHHOrO MOJBEICHUS UTOIOB
TEKyIIeH YCIeBAeMOCTH HE MEHEe OIHOr0 pa3a B CEMECTP MO BCEM TUCIUIUIMHAM IS
Ka)KJI0TO HaIlpaBJICHUS MMOATOTOBKH (CIEUHAIbHOCTH), Kypca, TPYIIIIBL;

- KOHTPOJIb OCTaTOYHBIX 3HAHHM.

2.1. Tekymuii KOHTPOJIb YCBOEHUS MaTepHalia

Texymuii KOHTpOJNb YyCBOCHHS MaTepuaiia B (opme coOeceoBaHUS WIH
BBIOOPOYHOIO0 TEOPETHYECKOrO OIpoca CTYACHTOB IPOBOAUTCS IO KaXKIOW TeEMeE.
PesynbTathl mo 4-0aJlIbHOM IIKaje OICHHUBAHUS 3aHOCATCS B KHIDKKY IPENOJaBaTeis W
YUUTBIBAIOTCS B BUJI€ HHTETPAJIbHOMN OICHKH MPH MPOBEICHUH TPOMEKYTOYHON aTTECTALIUH.

2.2. Py0OexHbIi KOHTPOJIb

PyOexxHblif KOHTpPONb Ui KOMIUIEKCHOTO OILICHMBAHMSI YCBOCHHBIX 3HAHUM,
OCBOEHHBIX YMEHUH U MPUOOPETEHHBIX BiazeHuil (Tadn. 1.1) mpoBoguTcs B popme 3amuThl
OTYETOB TIO JIADOpaTOPHBIM paboTaM M TECTUPOBAHMS WJIM TPOBEPKH PYOEIKHBIX
KOHTPOJIbHBIX pabOT Tociae M3YYEHHS KaXJ0ro TEeMaTHUYeCKOro MOyl ydeOHOU
JICITUTUTHHEI.

2.2.1. 3amura 0T4ETOB MO JJAOOPATOPHBIM pabOTaM U MPAKTUYECKUM 3aHATUSAM

Bcero 3ammanupoBano 16 mabopaTopHbIX pabOT M 4 NPAKTHYECKUX 3aHATHA.
TumnoBsie TeMbl 1TaOOPATOPHBIX paOOT U MPAKTUYECKUX 3aHATHH npuBeneHs! B PIT/L.

2.2.2. PyGexxHoe TeCTUpOBaHUE

3amnanupoBaHo 3 (yka3zaTh KOHKPETHOE YHUCIIO) PYOeKHBIX TECTUPOBAHUS IOCIE
OCBOEGHUS CTYJIEHTAaMU KaXJ10r0 MOJIYJIS TUCIUIUIUHBIL:
1. PacTBOpBI 3€KTPOIUTOB U HEAIEKTPOIUTOB
2. Mertamideckne MaTepralibl ¥ OKHCIUTEIIEHO-BOCCTAHOBUTEIIBHBIE TIPOIIECCHI
3. Opranudeckue COeTUHEHUS

TunoBble MKanbl W KPUTEPUH OIEHKH PE3yIbTaTOB PYOEkKHOW KOHTPOJIHHOM
pabotsl mpuBeeHsl B o0miei yactu ®OC 006pa3oBaTeIbHOM MPOTPAMMBL.



2.3. IlpomexxyTouHast aTTecTanus (MTOTOBBIA KOHTPOJIb 110 AUCLHUTIIINHE)

Jlomyck K TMPOMEXYTOYHOM aTTeCTallMd OCYIIECTBISAETCS TI0 Ppe3yJibTaram
TEKYIIEro W pPyOeKHOrOo KOHTPOJIS. YCIOBUSMH JIONYyCKA SIBISIOTCS TOJIOKHUTEIbHAS
WHTETPAJIbHAS OIICHKA I10 pe3y/ibTaTaM TEKYIIEro W pyOeKHOro KOHTPOJSA, a TaKXKe
yCTICIIIHAS 3alUTa OTYSTOB MO BCEM JIA0OPATOPHBIM pad0OTaM M MPAKTUYECKUM 3aHITHSIM.

[IpomexxyTounas arrectanus B GpopMe dK3aMeHa MO AUCIHUIUIMHE TPOBOAMTCS I10
Ouneram. buier comep UT TEOPETUYECKHI BOMPOC MJIsi MPOBEPKU YCBOCHHBIX 3HAHHIA,
MPaKTUYECKOE 3aJlaHue JJII NMPOBEPKH OCBOCHHBIX YMEHHUW M KOMIUIEKCHOE 3a/JaHHe IS
KOHTPOJIS YPOBHS TPUOOPETEHHBIX BIIAJICHUN BCEX 3asBJICHHBIX KOMIIETECHIIHH.

buner dopmupyercs Takum oOpa3oM, YTOOBI B HETrO IOMAIH TEOPETUUYECKUE
BOIIPOCHI M TPAKTUYECKHE 3aaHUs, KOHTPOJIUPYIOIIHE YPOBEHb C(HOPMUPOBAHHOCTH BCEX
3asBJICHHBIX KoMmIeTeHnuil. Popma Ownera mpexacraBieHa B obmed yactu DOC
00pa30oBaTeIIbHON MPOTPaMMBI.

2.3.1. TunoBsle 3aJaHUs AJIsI IPOMEKYTOUHON ATTECTALUU MO TUCIUILIIMHE

TunoBsie TeOpeTHUECKHUE BONMPOCHI TSI MPOBEPKH 3HAHUI HA SK3aMEHE:

1. DnextponuTnyeckas auccounanus BoAbl. MloHHOe mpousBeneHue Bojbl. Bogoponuslil u
TUAPOKCWIBbHBINA NokazaTenu. MHaukaTopel. Onpenenure pH pacrtBopa, conepxaiero 1,4 r
ruapoxcnaa kammst B 250 cm® pacTBopa.

2. 3ammTa OT KOPPO3WH C TIOMOMIBI0 METAJUTMYECKHX TOKPBITHI. MeTo/Ibl HaHeCeHUs
nokpeiTuii. Karomgaeie 1 anomubie mokpeiTus. [IpuBenute nmpumepsl. Kakue u3 Hux Oosee
HAJICKHBI B 3KCIUTyaTallluu?

3. Tomumepsl. Ilomyuenme. CTpykTypa MaKpOMOJICKYJ: JIMHEHHBIC, pPa3BETBICHHBIC,
ceTyarbie. AMOP(HBIE COCTOSHUS OJUMEPOB. TepMoMexaHuueckast KpruBas.

OneHka pe3ynbTaTOB OO0y4YeHHsS IO AWCIHUIUIMHE B (OpME OIICHKH YpPOBHSA
c(hopMUPOBAaHHOCTH KOMITOHEHTOB "3HaTh", "yMeTh" U "BiajeTh" 3a4BICHHBIX KOMIICTCHIIUI
MPOBOIUTCA 10 4-X Oa/UIbHOW IIIKajie OLICHUBAHUS IyTEM BBIOOPOYHOTO KOHTPOJIS B
MPOLECCE MPOMEKYTOUYHON aTTECTAIUU.

TunoBple mKama W KPUTEPUU OIEHKH PE3yJIbTaTOB OOYYECHHsS B MPOIEcce
MIPOMEXKYTOUYHOM aTTeCTAIMH sl KOMIIOHEHTOB "3HaTh", "ymMeTh" U "BiageTh" NpUBEACHBI B
o6meit yactu ®OC oOpa3zoBaTeNbHON MPOTPAMMBI.

3. Kputepuu onieHuBaHus YpOBHsI CPOPMUPOBAHHOCTH KOMIIOHEHTOB U KOMITETECHIUI
3.1 Onenka ypoBHs c(hOpMUPOBAHHOCTH KOMITIOHEHTOB KOMITETCHITHI

IIpu ouenke ypoBHS C(HOPMUPOBAHHOCTH KOMIIETEHIIMH IIyTeM BBIOOPOYHOTO
KOHTPOJISI B MPOLIECCE NMPOMEKYTOYHONW aTTECTALIMM CUUTAETCS, YTO MOJIyYEHHAas OLEHKA 32
KOMIIOHEHT TMpOBEpsSeMON KOMIETEHIUH 0000IIaeTcss Ha COOTBETCTBYIOIIMNA KOMIOHEHT
BCEX KOMIIETEHIUi, HOpMUPYEMBIX B paMKaxX JaHHOH y4eOHON IUCIUIUINHBL.



TunoBble KpuUTEpUM W IIKAJIbl OLICHUBAHMUS YPOBHS CPOPMHUPOBAHHOCTH
KOMITOHEHTOB KOMIETeHIHM TmpuBeAeHsl B obOmel dyactu DOC obpa3oBarenbHOM
POrPaMMBI.

3.2. Ouenka ypoBHs c(hOpMUPOBAHHOCTH KOMIIETEHIIUN

OOmiast omeHka YpPOBHA C(OPMHPOBAHHOCTH BCEX KOMIIETCHLUN IMPOBOAUTCS
IMyTEM AarperupoBaHMsl OLEHOK, MOJYYEHHBIX CTYJSHTOM 32 KaXAblii KOMIIOHEHT
dbopMupyeMbIX KOMIETeHIHA. Bce pe3ynbTaThl KOHTPOJIS 3aHOCSTCS B OLEHOYHBIA JINCT U
3aMONHSIOTCS TpEeroAaBaTesieM II0 WTOTaM MPOMEXKYTOYHOW aTTECTallMd C y4YeTOM
pe3yNbTaTOB TEKYIIETO W PYyOEKHOr0 KOHTPOJIA B BHJIE MHTErPAJbHOW OLEHKH MO 4-X
OaJUIbHOM IIKAaJIe.

dopma OIEHOYHOTO JIMCTa U TPEOOBAHMUS K €ro 3aroJIHEHUIO TPUBEICHBI B 00IIEH
yactu @OC o0pazoBaTeabHON IPOrPaMMBbI.

I[Ipu  QopmupoBaHWM  HUTOTOBOH  OLIEGHKM  TNPOMEXKYTOYHOH  aTTeCTaIlUH
UCTIONB3YIOTCSl TUTIOBBIE KPUTEPHH, MpHUBeAeHHbIe B 00meil vactu @OC obpazoBareinbHOI
IPOTPaMMBEI.



3amanus mo o0Opa3oBaTebHOI porpaMmme

HaumenoBanue
. JTHACIUILIINHGL,
[IpaBunbHbIN OTBET Coneprxanue Bompoca Komnerenmums .
dbopmupyrommei
KOMIIETECHITHIO
Tpu nepBbIx
MpeaCTaBUTEIIS
METaH, 3TaH, IponaH P OIIK-1 Xumus
TOMOJIOTHYECKOT0
psilia alKaHOB
Kaxkoii Tvn peakumit
peaKurH 3aMEIICHUS XapakTePEeH AJIst OIIK-1 Xumus
aJIKaHOB
BEIISCTBA, NUMCIOIIIE
. Kaxkwue BemecTBa
OJVHAKOBEII COCTaB
’ Ha3bIBAIOT OIIK-1 Xumus
HO pa3HOE CTPOCHUE U
. HM30MepaMu
CBOMCTBa
Kakwne peakmun
PeaKIui I OBOIL)L;IT ,ZI[lJ'I}I
MOJIMMEPU3ALUU U p OIIK-1 Xumus
MOJIMKOHICHCAIINT HOMyHeHt
MOJIMMEPOB
PactBopurens u
CocTaBHBIE YaCcTH
pacTBOpEHHOE OIlK-1 Xumust
pacTBopa
BEII[CCTBO
Knaccudukanus
TBepapie, KUIKHE aCTBOPOB IO
DADIC, HKUIKHC, p p OIIK-1 Xumus
ra3zoo0pa3Hbie arperaTHOMy
COCTOSIHUIO
Yemy paBHa
MOJIsIpHast
KOHILICHTpaLHs
0,01 HerTpa . OIlK-1 Xumus
(Monb/mM3) comnstHOM
kuciotel HCI mpu
pH=2
CKOIIBKO cTagui
1 JHCCOIIMAIIMU UMEET OIIK-1 Xumus
coab Na,SO,4?
CKOJBKO cTaaui
HCCOLMAIIUN
2 o Hratim OIIK-1 Xumust
Hmeet cnalOb1it
anektposut H,CO5?
WOHBI BOJIOPOJA U Kakue nonsl
AHUOHEI KUCIOTHBIX 00pa3yroT KUCIOTHI OIIK-1 Xumust
OCTaTKOB MpU Jyucconnanuu’?
Ilepeunciure He
I'padut (mum yromns), MEHee Tpex
IJIaTUHA, CBUHEL], HEPAaCTBOPUMBIX OIIK-1 Xumus
HEprKaBerolasl CTalb aHOJIOB IpHU
AJIIEKTPOJIU3E
MTOJIOKUTETILHO Kartnonsr - 310 OIIK-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
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