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YHUKanbHbIV MPOrpaMMHbIN KIKOY:
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k OITOIT BO 13.03.02 DnekTpodHepreTuKa 1 AIEKTPOTEXHUKA
DNEeKTPOIPUBO/] M aBTOMATHKA

Pabouas mporpamMma JUCIUTLIAHBI

XUMHuA

3akperuieHa 3a nogpasjeneHueM  Kadenpa maremaruku u ectectBo3HaHusi (HoBoTponukuii ¢pusinan)

HanpasneHnue noaroroBku 13.03.02 DnexTposHEpreTHKa 1 MEKTPOTEXHUKA

O6pazoBaTenbHas MporpaMMa 13.03.02 DnexTposHepreTHKa 1 MEKTPOTEXHUKA / DIEKTPONPHUBO X aBTOMATHKA
Keamuduxanums Bakanasp

®opma oOyueHUs O4HAsA

O6mas TpyR0eMKOCTb 33ET Bunsl KOHTpONIA B ceMecTpax:

YacoB 1o yueOHOMY TUTaHy 108 3auet 1

KOHTpOJIbHas padora 1

Pacnpene.ﬂelme YacoB JUCHHUIIJIMHBI IO ceMecTpam

Cemectp
(<Kypc>.<Cemectp Ha 1(1.1)
Kypee>) HUroro
Henens 19
Bun 3ansruit vl | PO | v PIl
Jlexuuu 17 |17 (17 |17
JlabopatopHbie 17 (17 |17 |17
[IpakTnueckue 17 (17 |17 |17
B toM uucne uHT. 23 (23 |23 |23
Hroro ayn. 51 |51 |51 |51
KonTtaktHas paborta 51 |51 |51 |51
Cawm. pabora 57 |57 |57 |57
B tom uucne cam. pabora 30
B pamkax ©@OC
HUroro 108 [ 108 | 108 | 108




IIporpamMmy coctaBui(u):
x.n.n., loyenm, Hegheoosa E.B.

Pabouast mporpaMma AUCIMIUTHHEL

Xumus

CocTaBiieH Ha OCHOBaHMH y4eOHOTO TIJIaHa:

13.03.02_24 DnextposHepreruka u 3nmekTporexHuka IIpOIInA.plx, yrBepxaeHHoro YdueHsiM coBetom HUTY MUCHUC B
cocraBe coorBercTBytomeid OITOIT BO 13.03.02 DOnekrposHepreTMka M SJICKTPOTEXHHMKA OJIEKTPONPHUBOJ M aBTOMATHKA
poTokoa ot 27.11.2025 Ne68.

Pabouast mporpamma oj00peHa Ha 3aceIaHUU
Kadenpa 3sekrpodHepreruku u iekrporexuunku (HoBorponukuii puamnas)

IIpotokon ot 11.03.2026 1., Ne3.

PykoBomgutens nogpazaenenust Maxupuna Panca EBrenbeBHa.



1. HEJIX OCBOEHUSA

1.1 Ienbro U3y9IeHNsS XUMUH SIBIISICTCS IPUOOPETEHNE 3HAHUH M yMEHHUH, HEOOXOUMBIX IS YCIEITHOTO OCBOCHHS

JHCLHIUIAH €CTECTBEHHOHAYYHOIO U MPO(ECCHOHAIBFHOIO IIMKJIOB U MO3BOJISIOLIMX PEIIaTh BOMPOCH MOBBILICHHS
3¢ peKTHBHOCTH POU3BOACTBA ¥ KAYECTBA IPOLYKIIHH.

1.2 3agayaMyl U3yYCHUS] XUMHH SIBISIOTCS (DOPMUPOBAHHE COBPEMEHHBIX IPEICTABICHHNA:

1.3| - 0 cTpoeHUM BelIECTBa;

1.4| - 0 BaxkHEHIIIHX CBOMCTBAX BCHICCTB U 3aKOHOMEPHOCTAX UX UBMEHCHHSA B 3aBUCUMOCTU OT MOJIOKCHHUSA COCTABJIAIOIINX

OJICMCHTOB B HCpPIO,I[I/I‘{eCKOﬁ CUCTEMCE,;

1.5| - o mpupoIe XUMHYECKUX PEAKIUH, IPOTEKAIOUIUX IPH MOITyYeHUH, 00pabOTKe U MPUMEHEHUN MaTepPHUaNoB.

2. MECTO B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI

Bbnoxk OIT: B1.0

. BaHMA K NPeIBAPUTEILHOM MMOATOTOBK YAIOIIErocs:
2.1 TpebdoBa eIBa € 0l MOATOTOBKE 00y4aI0IIeroc

2.2 JuctunanHbl (MOYJIN) U NPAKTHKH, IJ18 KOTOPHIX OCBOEHUE JAHHOM TUCHUTIINHBI (MOXYJIs) HE0GX0IUMO KaK

npeaIecTByoIee:

2.2.1 |IlogroroBka K mpoLEAYpe 3alIMThI U 3alUTa BBITYCKHOM KBaIH(PHUKALMOHHON paboTh

2.2.2 |HauepraTenbHas TeOMETpUS U MH)KEHEpHas rpaduka

2.2.3 | Teopernueckre OCHOBBI SIEKTPOTEXHUKU

2.2.4 | Teopus BepOsSTHOCTEN U MaTeMaTH4YeCKasi CTAaTUCTUKA

2.2.5 |®usuka

2.2.6 |IIpuxiagHas MexaHHKa

3. PE3YJIBTATBI OBYYEHMUA 110 JUCHUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIETEHIUAMH

YK-1: Cnioco6eH ocynecTBJISITh MOUCK, KPUTHYECKHIT aHAJIN3 U CHHTe3 HHPOpMalul, yMeHHe aHAJTU3HUPOBATH MPOIECCHI U

CHCTEMBbI C UCMTOJIB30BAHUEM COOTBCTCTBYIOIUX AHAJTUTHICCKUX, BBIYHCIUTEJIbHBIX U IKCIIEPUMECHTAJBHBIX ME€TO10B,

NPUMCHATH CHCTEMHBIH MOAX0 AJIsA peunieHus MOCTaBJACHHBIX 3a1a4

3HaThb:

VYK-1-31 0oCHOBBI CTPOEHHS BEIIECTBA, TEOPUIO SIEKTPOIUTUUECKON JUCCOIAIINH U IIEKTPOXUMUYECKUX IIPOLIECCOB

YMmerhb:

YK-1-¥Y1 npoBoxuTh pacueTsl HPOAYKTOB XUMHUYECKUX PEAKIUH, MEKTPOIn3a

Baanern:

VK-1-B1 cnocobamu Bcnonk30BaHus JIAOOPATOPHOTO 000PYIOBAHUS B XHMUYECKUX U ANMEKTPOXUMUICCKUX
HCCIIEIOBaHMUIX

4. CTPYKTYPA U COJAEP)KAHUE

Kon HaumenoBanmue pa3nenoB u | Cemectp | HacoB | @opmupyemsbie | Jluteparypa | Ilpumeyanue KM
3aHATHSA TeM /BU 3aHATHSA/ / Kypc HHIMKATOPbI H 3.
KOMIIeTeHIM I pecypcnl

Boinoan
sieMble
padoTsl

Paznen 1. BBenenue.
OCHOBHBIE 3aKOHBI U
NOHATHS XUMHH




1.1 Xumus, Kak pazen VK-1-31 VK-1- JI1.1
€CTECTBO3HAHUs. 3HaUCHUE Y1 VK-1-Bl JI1.2J12.1
XUMUH KaK HayYHOH OCHOBBI 2.2
MaTepuaNoBeICHHSI. 313233
OCHOBHBIC MTOHSTHS XUMHUH:
aTOM, MOJICKYJIa, HOH, MOJIb,
aTOMHasi MOJIEKYJISIpHAs
Macca, CIroco0bl HX
omnpezaeneHust. OCHOBHBIC
3aKOHBI XUMHH: 3aKOH
COXpaHEHUs MacChl, KaK
OCHOBa MaTEPUAILHOTO
OaaHCa TEXHOJIOTHYECKOTO
mporecca, 3aK0H
MOCTOSIHCTBA COCTaBa
BEILIECTB, 3aKOH
SKBUBAJICHTOB, 3aKOH
Asorazpo. /Jlex/

1.2 CBoiicTBa OCHOBHBIX KJIACCOB YK-1-31 J1.1 P1
coenuHenui. /J1ab/ JI1.2J12.1

JI2.2J13.1
J3.3
213233

1.3 CaMmocTosITeNNbHOE U3YUEeHUE VK-1-V1 J1.1
yaeOHOro Marepuaiga B LMS JI1.2J12.1
Moodle: Mcropus pa3Butus 2.2
xumun /Cp/ 212233

1.4 CaMmocTosITENNbHOE U3YUEHUE YK-1-Bl J1.1
y4ebHoro Marepuana B LMS JI1.2J12.1
Moodle: ATomHO- JI2.2J13.1
MonekyispHoe yuenue /Cp/ 2103233

1.5 CaMmocTosITeNNbHOE H3YUECHUE YK-1-31 J1.1
y4ebHoro Marepuana B LMS JI1.2J12.1
Moodle:3akoH MOCTOSHCTBA 2.2
cocraBa. CocTaBneHne 212233
(hopmyn GMHAPHBIX
coeauneHmit /Cp/

1.6 CaMOoCTOsITENIbHOE U3YUYCHHE YK-1-¥1 JI1.1
yuebHoro mMarepuana B LMS JI1.2J12.1
Moodle:CocraBnenue J12.2J13.3
(hopMysT THIPOKCHIIOB U 213253
comneii /Cp/

1.7 CaMOoCTOsTENIbHOE U3YUYCHHE VK-1-B1 J1.1
yuebHOro marepuana 8 LMS J1.2J12.1
Moodle:ITpumenenune 2.2
3aKOHOB ABOIajipo U ra3oBbIX 0102233
3aKOHOB JIJISl PEIICHHUS
XUMHUYecKux 3anad /Cp/

1.8 OCHOBHBIE 3aKOHBI XUMUH. YK-1-31 J.1
3aKkoH SKBUBAICHTOB. /JIek/ JI1.2J12.1

JI2.2J13.2
313233

1.9 OCHOBHBIE KJTacChI VK-1-V1 J.1 P9
XUMHUYECKUX JI1.2J12.1
coemqunaenuit /TIp/ 2.2

212233
1.10 | 3akoH 3KBHBAJICHOB. VK-1-Bl1 J.1
Pemenue pacuerHbix JI1.2J12.1
3amaq /Tlp/ JI2.2J13.1
212233
1.11 | 3akoH skBuBasicHOB /J1a6/ YK-1-31 YK-1- J.1 P2
V1 JI1.2J12.1
JI2.2J13.1
JI3.2J13.3

013233




Pa3gen 2. Ctpoenne
BellecTBAa.

2.1 Crpoenue aroma. KBaHTOBBIC YK-1-31 J.1
qucia. ATOMHBIE OpOUTAIH. JI1.2J12.1
ITpunnun Iayns. ITpasuno J12.2J13.1
XyHza 1 opsiI0K 215253
3aIOJTHCHHST aTOMHBIX
opburaneii. [IpuaImm
HauMEHbIIIEH PHEPTUU.

[Tepuoanueckuii 3aKoH u
Ilepuognueckas cucrema
XUMHUYECKUX IIEMEHTOB B
CBETE TCOPUU CTPOCHHS
aToma /Jlex/

2.2 XvMUYecKas CBS3b. YK-1-V1 J.1
CrpoeHre MOJEKYIL. JI1.2J12.1
[Tpuunnbl 0Opa3oBaHus 2.2
xumuueckoi ceszu. [Ipupona 213253
XUMHYECKOH CBSI3H.

Mornexyna Bogopoaa u
METO[IBI €€ onucanus. Merox
BC u rubpunuszarnmys
opburaneii /Jlex/

2.3 CaMocTosITeNbHOE H3YUCHUE YK-1-Bl J1.1
yuebHoro Marepuana B LMS JI1.2J12.1
Moodle:3nekTpoHHbIe J12.2J13.2
(hopMyIIBI 2TIEMEHTOB. 213233
XapaKTepHuCcTHKa dJIeMeHTa
o ¢opmyute /Cp/

2.4 CaMOCTOsITENIbHOE U3YUCHHE YK-1-31 J.1
y4eOHoro marepuana B LMS JI1.2J12.1
Moodle:3aBucumocTb 2.2
nosnoxenus B II1IC ot 2102233
crpoerus atoma /Cp/

2.5 CaMoCTOsTENNbHOE U3YUCHHE YK-1-V1 J.1
ydebHoro marepuana B LMS JI1.2J12.1
Moodle:TTepuoanyeckoe JI2.2J13.3
W3MEHEHHE CBOWCTB BEIIECTB 213253
B 3aBUCHMOCTH OT
nonoxenus B [1C /Cp/

2.6 CaMOoCTOsITENIbHOE U3YUYCHHE VK-1-Bl1 J.1
y4ebHoro Marepuana B LMS JI1.2J12.1
Moodle:BaneHTHOCTS. 2.2
KosanenTHnas cBs3b /Cp/ 013233

2.7 CaMmocTosTeNNbHOE U3YUEeHUE YK-1-31 J.1
y4ebHoro Marepuana B LMS JI1.2J12.1
Moodle:Metammaeckas JI2.2J13.1
cBs3b /Cp/ 013233
Pazgen 3. OKHCIHTEIBLHO-

BOCCTAHOBHTEJbHbIE
MPOIEeCCHI

3.1 OKHCITUTENBHO- YK-1-31 J.1
BOCCTaHOBUTEJILHBIE JI1.2J12.1
peakuuu. YpaBHEHUS JI2.2J13.1
anekTpoHHoro Oamanca. /TIp/ 212233

32 OKHCITUTENBHO- YK-1-V1 J.1
BOCCTAHOBUTEJIbHBIE JI1.2J12.1
MPOLIECCH B METAJUTYPTUH. 2.2
OCHOBHBIE 3aKOHOMEPHOCTH 2102233
nporekanus. /JIex/

33 CBSI3b OKHCITUTEIBHO- VYK-1-Bl J1.1
BOCCTaHOBHUTEIbHBIX JI1.2J12.1
croco0HOCTEH AIIeMeHTa co J12.2J13.2
CTPOEHUEM aTOMa, OCHOBHBIE 0109233

OKUCIIUTENN U
BOCCTaHOBUTENH. /JIeKk/




34 OKHCITUTENIBHO- YK-1-31 J1.1 P3
BOCCTaHOBHUTEIILHBIC JI1.2J12.1
peaxrmu. /J1a6/ J12.2J13.1

212233

3.5 CaMocTosTENNbHOE H3YUECHUE YK-1-V1 J1.1
yuebHoro marepuana B LMS JI1.2J12.1
Moodle: Ananu3 2.2
OKHUCJIUTEBHO- 2132033
BOCCTaHOBUTEIHHOU
cniocobnoctu aroma /Cp/

3.6 CaMOCTOsITENIEHOE U3YUCHHE VK-1-B1 J.1
y4eOHoro Marepuana B LMS JI1.2J12.1
Moodle: Tunmunsie J2.2J13.1
okucnureny. Hemerambl. 213253
Kucnotsr. /Cp/

3.7 CaMOoCTOsITENIbHOE U3YUYCHHE YK-1-31 J.1
ydebHoro marepuana B LMS JI1.2J12.1
Moodle:OxucnuTenbHbie 2.2
CBOICTBA XpOMATOB, 213253
JIUXPOMATOB, a30THOM
KkuciotTsl. /Cp/

3.8 CamocTosITeNNbHOE U3YUEeHUE VK-1-V1 J1.1
y4ebHoro Marepuana B LMS JI1.2J12.1
Moodle: Tunmuabie JI2.2J13.2
BOCCTaHOBUTENIH. MeTalIbl, 2152253
cynbuapl, HUTpHUILL. /Cp/

3.9 CaMOoCTOsITENIbHOE U3YUYCHHE YK-1-B1 J.1
yuebHoro mMarepuana B LMS JI1.2J12.1
Moodle:BoccTanoBUTENBHEIE 2.2
cBolicTBa rajgoreHu108. /Cp/ D192 33

3.10 [CamocTosTenbHOE U3yUYCHHE YK-1-31 J.1
y4ebHoro Marepuana B LMS JI1.2J12.1
Moodle:OxucnurensHo- JI2.2J13.1
BOCCTaHOBUTEIIbHAS 2132533
JIBOMCTBEHHOCTD. Peakin
JHCIIPOIIOpIHOHUpoBaHusL. /C
p/

Pazgen 4. dnexrpoxumus

4.1 CaMocTOsATETbHOE H3yUCHHE VK-1-31 J1.1
y4ebHoro Marepuana B LMS JI1.2J12.1
Moodle:OcHoBbI JI2.2J13.1
MEKTPOXUMHUUCCKUX 313233
npoueccos. l'anbBaHUYeCKUi
anexkMHT /Cp/

4.2 CaMOoCTOsITENIbHOE U3YUYCHHE YK-1-¥1 J.1
yuebHoro marepuana B LMS JI1.2J12.1
Moodle:DnekTponus Kak JI2.2J13.2
METO/I TIOJTyYEHHS U 215253
padUHUPOBAHUS METAILIOB.

Pacuer maccel 1 00beMa
MPOAYKTOB 3ekTponu3a. /Cp/

4.3 DNEKTPOXUMUYECKUE VK-1-Bl1 J.1
MPOLIECCHI: KOPPO3US JI1.2J12.1
METaJIJIOB, TAIbBAHUIECKUAM JI2.2J13.3
3IIEMEHT, JEKTPOJIU3. 212233

[IPuMeHeHre TaHHBIX
MPOIIECCBO B
Metamutypruu. /TIp/




4.4 PacTBOpEI U pacTBOpEHUE. VK-1-31 JI1.1J11.2
OO611e 3aKOHOMEPHOCTH JI1.3J12.1
(hU3UKO-XUMHYECKOTO JI2.2J13.3
Iporecca pacTBOPEHHUS 313233
BeliecTs. M3MeHeHne
CBOMCTB pacTBOpoB. Pacuer
KOHIEHTpaui
pactBOpoB. /JIex/
4.5 DNEeKTPOIN3 B PaCTBOPAX VK-1-V1 J.1 P4
AJIEKTPOJIUTOB. JI1.2J12.1
INanbpBaHUYECKUE IPOLIECCHL. JI2.2J13.1
Kopposwus. /J1a6/ JI3.3
313233
Pazgea 5. PacTtBopsl
5.1 PactBopsl. Pacuer YK-1-31 J.1 P13
KOHLIEHTpaL1i JI1.2J12.1
pactBopos. /IIp/ J12.2J13.1
313233
5.2 CoiictBa pacTBopoB. /TIp/ VK-1-V1 J1.1 P14
JI1.2J12.1
J12.2J13.2
213233
53 Peaknuu nonHoro ooMeHa. VK-1-Bl1 J.1 P15
I'upponus conelt, BnuseHue JI1.2J12.1
HMOHOB METAJUIOB Ha 2.2
n3menenve pH 212233
pactBopa. /TIp/
5.4 [IpuroroBnenune pacteopa YK-1-31 J.1 P5
3a/IaHHOM JI1.2J12.1
KoHIeHTparmu /J1ab/ JI2.2J13.1
3.3
313233
5.5 I'maponms coneit /J1a6/ VK-1-V1 J1.1 P6
JI1.2J12.1
J12.2J13.1
J3.3
313233
5.6 CaMocCTOsTENIbHOE U3YUYCHHE VK-1-B1 JI1.1
yuebHoro marepuana B LMS JI1.2J12.1
Moodle:O6mue cBoiicTBa J2.2
pacTtBopoB. PacTBophI kak 2132053
MHOTO KOMIIOHEHTHBIE
cucTeMbl. PacTBoputens u
pacTBOpsieMOE BEIIECTBO.
PactBopuMoOCTSD.
Hacrimennsie u
HCHACHIIIICHHBIC,
MepeChIIICHHEIE,
pa3baBIeHHBIC U
KOHIICHTPUPOBaHHBIC
pacTBopsl. Bzaumoneticteue
PacTBOPEHHOTO BEIECTBA U
pactBoputens. /Cp/
5.7 CamocTosITeNNbHOE U3YUEeHUE YK-1-31 J.1
y4ebHoro Marepuana B LMS JI1.2J12.1
Moodle:PactBopsr J12.2J13.2
JIEKTPOIIUTOB. 213233
DJEeKTPOIUTHYCCKAS

JIFICCOIMAIHS PACTBOPEHHBIX
BellecTB. Teopust
EKTPOIUTHYECKON
mucconuanuu. Koncranra n
CTETCHb TUCCOINAIIIH
€11ab0T0 AMEKTPONUTA. 3aKOH
pas6asnenus OcBanbaa. /Cp/




5.8 CamocTosATeTbHOE H3YUCHHE YK-1-V1 J1.1
y4ebHoro Marepuana B LMS JI1.2J12.1
Moodle:PacTBopBI CHITBHBIX 2.2
3MeKTposUToB. Kaxkymmasics 313233
CTEICHb TUCCOLUALIUH
CHJIBHOTO SJICKTPOJIUTA.

HoHHOe npou3BecHUE BOMBI.
Bognopoassiit u
TUAPOKCHIIBHBIN ITOKA3aTeIIH.
WNnnukaropsl. Metonbt
onpenenenus pH.
[IpousBenenue
pactBopuMocTi. OOMEHHbIE
pEaKIy B pacTBOpax.
I'upponus coneit. Koncranra
U CTENeHb TUAPOITU3a.
Bydepnsie pactBopsr. /Cp/
Pazgen 6. O6mue
3aKOHOMEpPHOCTH
XHMHUYECKHX MPOIECCOB.

6.1 3aKOHOMEPHOCTH MTPOTEKAHUS YK-1-31 J.1
IIPOLIECCBO B IIPUPO/IE. JI1.2J12.1
HEPBBIA U BTOPOU 3aKOHBI JI2.2J13.2
TEPMOIUHAMUKU. DHEPTHsI 212233
I'no6ca. Xumuaeckoe
paBHOBecwHe. /JIex/

6.2 OCHOBBI TEPMOXUMHUH. VK-1-V1 JI1.1 P16
Pacuer TennoBbix 3¢ hexToB JI1.2J12.1
peaxrmid. /TIp/ J12.2J13.2

313233

6.3 XuMHUYECKOe paBHOBECHE. VK-1-B1 JI1.1 P17
CMmerieHue XuMHUIeCKOro JI1.2J12.1
paBHOBecHs B cucteme. /T1p/ 2.2

313233

6.4 W3mepenue TerioBoro YK-1-31 J.1 P7
s dexTa peakuuu JI1.2J12.1
He#Tpanuzaruu /J1ad/ J12.2J13.1

J3.3
313233

6.5 W3yuenue ckopoctu YK-1-V1 J1.1 P8
XUMUYECKOU PEaKIy U JI1.2J12.1
(haKTOPOB, BIMSIONINX Ha JI2.2J13.1
Hee /J1ab/ JI3.3

013233

6.6 CaMmocTosTeNNbHOE U3YUEeHUE VK-1-Bl1 J.1
y4ebHoro Marepuana B LMS JI1.2J12.1
Moodle:OcHoBEI 2.2
tepmoxumui. /Cp/ 013233

6.7 CaMmocTosTeNbHOE U3YUECHUE YK-1-31 J1.1
y4ebHoro Marepuana B LMS JI1.2J12.1
Moodle:Onpenencnue JI2.2J13.1
3aBUCHMOCTH CKOPOCTHU 213233
peaKLUK OT KOHLICHTPAIlU 1
Temneparypsl. Cmelenue
pasHOBecus. /Cp/

6.8 CaMocCTOsTEIbHOE U3YUYCHHE VK-1-V1 JI1.1
ydebHoro marepuana B LMS JI1.2J12.1
Moodle:3akon 'ecca. 2.2
Pacuets! TernoBex 3¢ dexToB 0102233

peakuii. /Cp/




6.9 CamocTosATeTbHOE H3YUCHHE 1 1 YK-1-B1 J1.1
y4ebHoro Marepuana B LMS JI1.2J12.1
Moodle:Bropoe Hagaio JI2.2J13.1
TepMonuHaMuk. [loHsTre 00 D152 53
sHTponuu. 3mMenenune
SHTPOITUH IPH (HA30BBIX U
XUMUIECKUX
npeBpamenusix. /Cp/

6.10 | CamocTosATENIbHOE U3YUCHUE 1 1 YK-1-31 J1.1
y4ebHoro Marepuana B LMS JI1.2J12.1
Moodle:Camonpon3BosibHOE 2.2
IPOTEKaHUE PEeaKIUi. 013233
Oueprus ['m66¢ca. Ponb
SHTAJBITUIHOTO U
SHTPOIMHHOTO (h)aKTOPOB B
OIpe/ICTICHIH HAIPABICHHS
npouecca. /Cp/

6.11 [CamocTosiTenbHOE U3YUECHHE 1 2 YK-1-¥V1 JI1.1J11.2
yuaebHOro marepuaiaa B8 LMS JI1.3J12.1
Moodle:OCHOBBI XUMUYECKOM JI2.2J13.2
kuHEeTUKH. CKOPOCTh 213253
XHUMUYECKOH Peakiuu 1
(hakTOPHEI €€ OIpeIeIIONIHE.
3aBHCUMOCTb CKOPOCTH
PEaKIiK OT KOHIICHTPAIHN
pearenToB. Kunernueckoe
YpaBHEHHE PEaKIIUH.

IIpaBuno Baut-T'odda.
Koncranra ckopoctu
peakiun. DHeprus
aktuBanuu. Katanus u
KaTanu3aTopsl. /Jlex/

6.12 [ CamocTosiTennbHOE U3YUYEHHE 1 1 YK-1-¥1 JI1.1
yuebHoro mMarepuana B LMS JI1.2J12.1
Moodle: Xumudeckoe 2.2
paBHoBecue. OOpaTUMbIe U 213253
HEOOpaTHMbIE XUMHUYECKHE
peakuuu. KoHcranra
XUMHYECKOTO PABHOBECHUS U
ee cBsI3b ¢ dHepruei ['mboca.

CMmeleHne XMMHYECKOTo
paBHOBECHS IPH U3MEHCHUHT
ycnosuit. [Ipunnun Jle-
larense. /Cp/
6.13 /KouTtp.pab./ 1 0 VYK-1-Bl J1.1
J11.2J12.1
J12.2J13.3
313233
6.14 /3auér/ 1 0 YK-1-31 J1.1 KM1
JI1.2J12.1
2.2
313233
Pazgen 7. Iloaroroeka k
KOHTPOJbHBIM
MEpONPHATHAM H
BbINOJHSEMbIM padoTam

7.1 O0beM gacoB 1 2 YK-1-31 JIT.1J12.1J13.
CaMOCTOSITETbHOH paboTHI HA 1
noaroroBky k KM /Cp/ 212233

7.2 O06beM yacoB 1 28 VK-1-V1 JI1.2J12.2J13.
CaMOCTOSITEITbHOH paboTHI HA 2
noarotosky k BP /Cp/ 012233

5. ®OHJ ONEHOYHBIX MATEPHUAJIOB




5.1. KoHTpoJIbHbIe MepONpUATHS (KOHTPO/IbHAs1 pafoTa, TecT, KOJJIOKBHYM, 3K3aMeH H T.I), BONPOCHI JIsl
CaMOCTOSITEeJbHOI MOATOTOBKHI

IIpoBepsiemsbie
Kon KonTponbaoe
WH/IUKATOPbI Bomnpocs! a51s moAroToBKH
KM MEpOIpUITHE N
KOMITCTEHINI
KM1 3auer VK-1-31;VK-1- 1. XuMus, Kak pa3zell ECTECTBO3HAHUS. SHAYCHUE XUMHUHU KaK HAy4YHOU
V1;¥K-1-Bl OCHOBBI MaTE€pHAIIOBEIE-HHUS.

OCHOBHBIE TTOHATHUST XUMUU: aTOM, MOJIEKYJIa, NOH, MOJIb, aTOMHAsI
MOJIEKYJISIpHasi Macca, CIiocoObl
ux onpezaeneHnss. OCHOBHBIE 3aKOHBI XUMHU: 3aKOH COXPaHEHUS Macchl,
KaK OCHOBa MaTepHaIb-HOTO
OanmaHca TEXHOJIOTMYECKOTO MPOIIecca, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH SKBUBAJICH-TOB,
3aKOH ABOTajIpo.

2. Crpoenue atoma. Macca u sHEeprus B MaTepruaIbHOM MHpE.
DneMeHTapHbIE YAaCTUIIBI U TOJIS.

Macca, 3apsiz, CIUH U ApYyTHE CBOMCTBA 3JIEMEHTapHbIX BEIECTB. Sapo
1 2JIEKTPOHHAS 000JI0UKa.

KBanToBbie uncina. BoiaHoBast GyHKIMS U 9IEKTPOHHAS IUIOTHOCTH B
aToMe. ATOMHbIE OpOUTANH.

Ipuanumn [Mayns. EMkocTs amekTpoHHBIX o0omodek. [IpaBnno XyHna u
TIOPSIIOK 3aIOTHEHNUS
aTOMHBIX opOuTaneld. [[ppHIMT HauMeHbIIeH YHEPTHH.

3. CTpocHHE MEKTPOHHBIX 000JI0YEK aTOMOB 31eMeHTOB. [ToHsATHE
3 QeKTHBHOTO 3apsiaa sapa

atoma. [1epnoquuHOCTD CTPOEHUS IMEKTPOHHBIX 000I0YEK.
IloTennuansl HOHU3ALMU U CPOJICTBO
K 2JICKTPOHY aToMa. Pajnycsl aTOMOB HOHOB.
DNEeKTPOOTPHUIIATENFHOCTh ATOMOB XUMHUYECKHIX
JJIEMEHTOB.

4. Ilepuonnueckuii 3axoH u Ilepuonuueckas cucteMa XUMUIECKHX
3JIEMEHTOB B CBETE TEOPHHU

CTPOEHUS aToMa.

1. Xumuyeckas cBsizb. CTpoeHue Mosiekyi. IIpuunHel
00pa3oBaHMs XUMHYECKOH CBS3H.

ITpupona xumuueckoi ca3u. Mosekyia BOIOPOAa U METO/bL €€
omucanusa. Merox BC u
ruOpuIU3anus opouTaIeH.

2. BanenTtHoe cocTosHue atoma. KoBaneHTHast CBsI3b B
MHOTOaTOMHBIX MOJIEKYJIaX.

JloHopHO-akLenTopHOE B3auMoaeicTBre. HanpasieHHOCTh U
HACHIINAEMOCTh XUMHUECKON

KOBaJICHTHOM CBS3H.

3. MexMouneKyIsipHble B3aUMOACHCTBHSI. XUMHUYECKas CBSI3b U

TUIBI KpucTasuioB. oHHast

cBA3b. B3aumosieiicTBIE HOHOB KPUCTAJUIMYECKOM PEIIeTKU. DHEPTust
HMOHHOH KPUCTAJUINYECKOU

PEILETKH, BIMSHUE pPa3MepoB U 3apsaoB HOHOB. Cuibl BaH-
nepBaanbca. OpueHTamoHHOE,

WHIYKIIMOHHOE U TUCTIEPCHOHHOE MEXMOJIEKYIISIPHOE B3aUMO/ICHCTBHE.
4. OCHOBBI XUMUYECKOI TEPMOANHAMUKH. DHEPreTHIECKHE
XapaKTePUCTUKU XUMUYIECKUX Pe-aKIHid.

IepBoe nagano TepmoauHamMuku. [IpeBparmenne sHepruu 1 paboTH B
XUMHUYECKUX TMPOLECCAX.

Tepmoxumust. 3akoH ['ecca. PacdyeTsl TemIoBbIX 3PPEKTOB peaKiuii.
5. Bropoe Havano TepMonuHaMuKH. [ToHSITHE 00 SHTPOIHH.
M3menenue sHTpormu mpH (Ha3o-BbIX
Y XUMHUYECKUX TpeBpatieHusx. CaMOnpon3BOIbHOE MPOTEKAHUE
peakuuid. Dueprus ['m66ca. Pomn

SHTAITBITUHHOTO ¥ SHTPOITUITHOTO (PaKTOPOB B OIIPEICIICHIH
HampaBJICHUsI IIpoIecca.

6. OCHOBBI XUMUYECKOH KHHETUKU. CKOPOCTh XUMHUYECKON
peakuu ¥ HaKTOPHI €€ OpeIelIsi-foIue.

3aBHCHMOCTH CKOPOCTH PEaKIMH OT KOHIICHTPAIl! PEareHTOB.
Kunernueckoe ypaBHEHHE pEeaK-1IUH.

IMpaBuno Baut-I'opda. Koncranta ckopocTu peakuun. DHEprus
akTuBarmu. Katanms u kataan-3aTopsl.




7. Xummueckoe paBHOBecue. OOpaTuMble U HEOOpaTUMBIE
xumudeckue peakiuu. Koncranra

XAMHYECKOTO PAaBHOBECHS U ee CBsI3b ¢ dHeprueit [ mooca. CmemnieHne
XUMUYECKOIO PAaBHOBECHS

npu u3MeHeHuu ycnosuid. Ilpunnun Jle-1latense.

8. Obwmue cBolicTBa pacTBOPOB. PacTBOpHI Kak MHOTO
KOMIIOHEHTHBIE CUCTEMBL. PacTBopuTens
U pacTBopsieMoe BelecTBo. PacrBopumocts. HackleHHble u
HEHACBIILIEHHBIE, IEPECHIIIEHHEIE,
pa30aBlICHHBIC W KOHIIGHTPHPOBAaHHBIE PacTBOPHL. B3anmoneticTBue
PacTBOPEHHOIO BELIECTBA U
pacTBOPUTEISL..

9. PacTBOpBI HEANEKTPONUTOB. 3aKoHbI Payns. JlaBnenue n
COCTaB I1apa HaJl paCTBOPOM.

Kpucrannusauus u kunenue pacrsopa. Kpuockonus u
30YIITHOCKOITHSL.

10. PacTBOpPBI 3NEKTPOIUTOB. DIIEKTPOTUTHUECKAS JTUCCOITUAITHS
PacTBOPEHHBIX BELIECTB.

Teopus aneKTpoauTHUECKOi Tuccounanuu. KoHcTaHTa U CcTeneHb
JMCCOLMAINN CI1a00T0 JIEK-TPOINTA.
3akoH pa3basieHus OcBanba.

11. PacTBOpPBI CHIIBHBIX 3IEKTPOIHTOB. Kaxymascs crenens
JUCCOLMAIH CUIBHOTO AIEKTPOIH-Ta.

AKTHBHOCTD ¥ KO3 (HIIMECHT aKTHBHOCTH. FIOHHOE IIpon3Be/icHHE
Bo/bI. Boopoanslit n
TUIPOKCUIIbHBIN MoKa3aTenu. aaukaropsl.

12. OKHCAUTETBHO-BOCCTAHOBHUTEIBHBIE TPOLIECCHI, KAK PEaKIIUU
nepeHoca MeKTpoHa. OKUCIu-Teny,

BOCCTAHOBHUTENHU. TUIIBI OKHCINTETbHO-BOCCTAHOBUTEIBHBIX PEaKIIHIA.
KonnuecTBeHHbIE XapaK-TEPUCTUKI OKUCIUTEIbHOBOCCTAHOBUTENBHBIX
IIPOLIECCOB.

13. DnexTponHble MOTEHIHAIbl METAJJIOB. | 'anbBaHUYECKUI
3J1eMEHT. Bo1OpOIHBIN 2JIEKTPOI.

VpaBHeHue DpHcTa. DNEKTPOIN3 PACTBOPOB M PACIIIaBOB.
ONEKTPOIUTUYECKOE OTYUEHUE ME-TaJLIOB.
DneKTpoxXxuMHUecKasi KOppo3Hs METaLIOB




KM2

KontponbsHas
pabota Nel

VYK-1-31;YK-1-
V1;YK-1-Bl

1. Hanumure 3neKTpoHHbIE (OPMYIIBI SIIEMEHTOB C

MOPSIKOBBIMU HOMepamu 7 1 23. Onpenenu-Te, K KaKoMy
SIIEKTPOHHOMY CEMEHCTBY IPHHAUICKAT IEMEHTHI, KaKHe dICKTPOHBI
SBJISIOTCS Ba-JICHTHBIMH, KAKOBO MECTOIIOJIOKCHHE JIEMEHTOB B
Ilepuonuueckoii cucreme? Hanuimre popmy-Jibl BBICIIUX OKCHAOB U
THAPOKCHUJIOB JUI 3THX 3JIEMEHTOB, YKAKUTE UX KUCIOTHO-OCHOBHBIN
xa-pakrep. 2. Jlaiite coBpeMeHHYI0 (QOpMYIHPOBKY

Iepuoandeckoro 3akoHa. O0bAcHUTE ero ¢pu3udeckuit cmbica. Kakyio
HU3IIYIO U BBICLIYIO CTEIIEHU OKHCIIEHHS POSBIIAIOT KPEMHUIA,
MBIIIBSK, ceneH U xi0p? [Togemy? CoctaBbTe popMyIIBI COCTIMHEHHIH
JTAHHBIX JIEMEHTOB, OTBEYAOIIUX ITUM CTEIICHIM OKUCICHUSL.

3. Kak meton BC 00bscHSET TMHEHHOE CTPOSHUE MOJIEKYJIBI

BeCl2 u Tetpasapudeckoe crpoeHue Mosiekyinbl CH4? 4.

3aKOHYHTE ypaBHEHUS OKHCIUTEIFHO-BOCCTAHOBHTEIIFHBIX

peakiuii: K2S+KMnO4+H2S04 S+... Cu + HNO3 (pa306) = ...
PaccraBbre K03)(hUIHMEHTEI HA OCHOBE 3IEKTPOHHBIX YPaBHEHHH.
YKaXuTe B KOXKII0H peakIlii OKUCIUTENb K BOCCTAaHOBHUTEN. 5. Kakas
Mmacca NaOH neo6xomuma i Hefitpammsanun 0,2 M pactBopa
a30THOM KUCIOTHI 00be-MoM 600 Mn? 6. Hanuimure ypaBHeHUs
peakuuii HOHHOro 0OMeHa B MOJIEKYJISIPHOM M HOHHOM BHJIaX MEXILY
pacTBopaMH: a) a30THAs KUCIIOTa W TUAPOKCH]I ITUHKA, 0) KapOoHAT
KaNbIHs U COIAHAS KUCIIOTA. 7. 3alUIIUTe CXeMYy raJbBaHHYECKOTO
3JIEMEHTa, B KOTOPOM KaJIMHEBasi U ONIOBSHHAs MJIACTHHKU MOTPY KEHbBI
B PacTBOPHI CBOMX COJIEH. YKaKUTE aHOA M KaTOX, HAITHIITNTE
3IIEKTPOHHBIE YpaBHE-HHUS MIPOIIECCOB, IIPOTEKAIONINX Ha AIEKTPOIaxX
npu ero pabote. Paccuuraiite J/IC. 8. 3anumuTe ypaBHEHUS peaKIHid,
MPOTEKAIOIINX HA MHEPTHBIX MEKTPOJAX IMPH AEKTPOIU3E BOTHOTO
pacTBOpa XJIopuaa MarHus. Paccumnraiite KoMM4ecTBO IEKTPUIECTBa,
HeoOxomauMoe st noaydeHus 10 mut xmopa.

CBoiicTBa 3JICMEHTOB U UX COCIMHEHUH (IIPUMEPHbIA BapuaHT Oniiera)
1. Maiite xapakTepuctuky Merawiam [ A rpymnmsl. CoctaBbre
(hopMyIIBI OKCHIIOB U THIPOKCH-TOB, OOBSCHHUTE, KaK MEHSIOTCS
CBOIfCTBa METaNIOB IO TOATPYIIIE C YBEITMUCHUEM 3apsaia sapa.
Hanumure ypaBHEeHUs peakiyii, XapaKTepHU3yIOLINe XUMHUYECKUE
CBOMCTBA LIEJIOYHBIX MeTa/UIOB. 2. Hanumure ypaBHeHUS

PeaKIuii, TP MOMOIIH KOTOPBIX MOXKHO OCYIIECTBUTD CIIETYIOIINE
npespaieHus: Mapranen — xnopug Mapranua (II) — ruapoxcun
mapranta (I1) — ruxpokcun mapranma (IV). 3. Jlonmummre

ypaBHEHHS peakuuii, paccraBbre Kodppunnentsr: MnO2 + FeSO4 +
H2504 = ... MoS2 + HNO3 = H2MoO#4 +...+...+... K2Cr207 + Zn +
H2S04 = ... 4. CnnaB menu, jxene3a ¥ [IMHKAa Maccoi 6 r (Macchl

BCEX KOMIIOHEHTOB PaBHBI) MOMeCTHIIH B 18,25 % pacTBOp CONSTHOM
KUCI0ThI Maccoii 160 r. Paccunraiite MaccoBbIE JOJIH BEIIECTB B
nonyuusLieMcs pactsope. 5. CriocoObl MoTy4eHHs JKene3a.
PaccmoTpuTe TOMEHHBIH Mporece Kak
OKHCIUTENbHOBOCCTAHOBUTENBHBIN. 6. JXKenesHoe usznenue Me1JIeHHO
paspymiaeTcs noj JeHcTBHEM CIabOKHUCION Cpelibl, HO IPH KOH-TaKTe
’Kere3a ¢ METHOM MPOBOJIOKOH CKOPOCTh PEAKLIUH OKUCIIEHUS
3HAYNTETHHO yBenmunBaeTcs. OOBSICHHUTE 3TO SBICHHUE C TOUKU 3PCHUSA
JNEKTPOXUMUH.

5.2. Ilepeuens padoT, BHINOJIHSIE

MbIX o gucuumiune (Kypcosast padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, I1P u T.11.)

[IpoBepsiemble
Konx Ha3panne POBEp
WHIAKATOPBI Coneprxanue padOThI
pabotsl pabotsl N
KOMITETeHITU ]
P1 JlaboparopHast YK-1-31 1./laliTe XapaKTepUCTUKY OKCHJIaM, Ha KAKUE KJIACCHI MOAPA3CIISIOTCS
pabota Nel okcupl. 2. CBOWCTBAa OCHOBHBIX coefuHeHH. 3. CBOMCTBA KHCIIOT.
CBolicTBa OCHOBHBIX Kucnoponoconepskamue 1 6e3KuCIOpOAHbIE KUCIOTEL. HazBanne
KJIaCCOB coneit. 4. Conu. CBolicTBa, KilacCU(UKALIUSA, JUCCOLIHMALIHS
COeIMHEHUH.
P2 JlaboparopHast YK-1-V1 ChopmynrpoBaTh 3aKOH SKBUBAICHTOB. 2. PaccunTarh S5KBUBAJICHTHYIO
paborta Ne2 3akoH Maccy 3aIaHHOTO BelIecTBa. 3. PaccynTaTh SKBUBAJIICHTHEIH 00beM
SKBUBAJICHTOB raza. 4. DKCIEpUMEHTAIILHO YCTAaHOBUTDH DKBUBAJICHTHYIO MacCy

METaljia




P3 Jlaboparopras YK-1-Bl 1. YMeTh pacCUUTHIBATh CTEIIEHU OKUCICHUS DIEMEHTOB B BELLIECTBAX.
pabota Ne3 2. laTb onpezaeseHne MOHATUIO OKUCIUTENb. [IpuBecTr npumepsl
OKHCIATENEHO- TUTINYHBIX OKUC-TTUTeNel. 3. JlaTh onpeneneHue MOHATHIO
BOCCTaHOBHUTEJbHEIC BOCCTaHOBHTENb. [ [pUBECTH IPUMEPHI THITMYHBIX BOCCTAHOBHUTENEH. 4.
peaxIuu. OLEHUTh OKUCIUTENHHO-BOCCTAHOBUTEIBHYIO CITIOCOOHOCTD BEIIECTBA.

P4 JlaboparopHas YK-1-31 1. atb onpeneneHue MOHATHIO AnekTponus. [IpaBuia BeiOopa
pabota Ne 4 TIPOLIECCOB HA Ka-TOIE M aHOJE B AIICKTPOIIM3E PACTBOPOB
ONEeKTpoan3 B JIEKTPOIUTOB. 2. JlaTh onpeaeacHue MOHITUIO FaIbBAHUIECKUN
pacTBopax aneMeHT. 3. COCTaBUTh CXEMBI TalbBAaHUYECKUX SJIEMEHTOB C
3JIEKTPOJIUTOB. 3aJlaHHbIMU MekTponamu. 4. Paccunrats D/1C ranpBaHnyecKkoro
l'anpBanMueckue aneMeHTa. 5. YpaBHenue Heprcra. 6. 3akon ®apazest 11t pacuera
MIPOIIECCHI. Macchl 1 00beMa MPOAYKTOB AIEKTPOIU3a
Kopposus.

P5 JlaboparopHast YK-1-31;YK-1-V1 1. PacTBopeHue Kak (HU3NKO-XUMHUECKHUI mporiecc. 2. BoipaxkeHnue
pabota Ne 5 KOHIICHTPAIIWIA PacTBOPOB, 3HaHUE (HOPMYJT pacueTa KOHIIEHTPAIIHH. 3.
[IpuroroBneHue ITonsaTue THTpOBaHUS, OCHOBHAS (OPMYJIa TUTPOBAHUSL.
pacTBopa 3aaHHOKI
KOHLIEHTpaL1H

P6 JlaGoparopHast YK-1-B1 1. T'maponus comnelt mo KaTHOHY U 10 aHuony 2. Onpenenenue pH
paborta Ne 6 pactBopa 1o ¢popmyse conu 3. Peakuu HOHHOTO 0OMEHa, TIpaBHiIa
I'moponus coneit HaIlMCcaHMsl peakluii B MOHHO-MOJIEKYJIIPHOM BUIE

P7 JlaboparopHas VK-1-31 1. DHepreTuka XMMUYECKUX PEAKIUN, pa3SHOBUAHOCTH PEaKIUi 1O
pabota Ne 7 teroBomy 3ddekry. 2. 3akon ['ecca U claencTBys U3 HETO. 3.
Uzmepenue CyIHOCTH KaJOPUMETPUIECKOTO METO/IA OTPEIEIICHHUS TEIUIOBOTO
TEIIoBoro 3ddexra a¢pexTa peakuuu.
peaxkuuu
HEWUTpamu3aluu

P8 JlaboparopHast YK-1-V1 1. CkopoCTh XUMHYECKOHM peakluy. 3aKOH JAeUCTBYIOIINX Macc. 2.
paborta Ne§ XvMUUEcKoe paBHOBECHE U (aKTOPHI, BIUSIOMINE Ha CMELICHNE
N3yuenne ckopoctu xumudeckoro paBHoBecus. 3. [Ipunnun Jle-Illarense. 4. ®akTopsl,
XHUMHUIECKOU BIIHMSIFOIINE Ha CKOPOCTh PEAKIIHH.
peaxuu u
(bakTopos,

BIIMSIIOIIMX Ha Hee

P9 [IpakTuueckoe YK-1-B1 OCHOBHBIE KJTaCChI

3aHgTue Nel XUMHUYECKUX
COeIMHEHU

P10 [IpakTryeckoe VYK-1-31 3aKoH PKBUBAJICHOB. PelieHue
3aHsTHe Ne2 pacueTHBIX 3a1a4

P11 IIpakTuyeckoe YK-1-Bl OKHUCIUTETFHOBOCCTAHOBUTEBHBIC PEAKIIUH.
3ansiTHe Ne3 YpaBHEHUs JJIEKTPOHHOTO

OamaHca.

P12 [IpakTuueckoe VK-1-31 DNEeKTPOXUMUYECKUE

3aHsTHe Ned MIPOLIECCHI: KOPPO3Us
METAaJUIOB, TallbBaHUYECKUI
AIIEMEHT, JIEKTPOIIH3.
ITPumenenue naHHBIX
MIPOLIECCBO B
METaJUTypIuu.

P13 [IpakTuueckoe YK-1-31 PactBops1. Pacuer
3aHgaTue No5 KOHIEHTpaui

PacTBOpOB.

P14 [IpakTrdeckoe VK-1-V1 CBoiicTBa pacTBOPOB.
3ansaTue Ne6

P15 IIpakTuyeckoe YK-1-Bl Peaxmuu norHOro 0O6MeHa.
3afstre Ne7 ['unponus coneit, BnusieHue

WOHOB METAJLIOB Ha
n3menenue pH pactsopa.

P16 [IpakTuueckoe YK-1-31 OcHoBBI TepMOXUMHU. Pacyer
3ansaTue Ne® TEIUTOBBIX 2 (HEeKTOB

peakuui.

P17 [IpakTuueckoe VK-1-V1 XUMHUYECKOE paBHOBECHE.

3aHsTHE No9

CMelieHne XUuMHYECKOro
paBHOBECHS B CHCTEME




P18 IIpakTuyeckoe YK-1-31 Kommexcuslie conu.

3anstue NelO Howmenknarypa, obpazoBaHue,
pa3pyIieHne KOMITIEKCHBIX
conell. 3HaUCHNUE B

METaJUTypIruu.
P19 [IpakTuueckoe VK-1-V1 CaoiicTBa 3nemenToB VII A
3ansTue Nell TpyNIbl U UX

COEJMHEHUH
P20 [IpakTuueckoe YK-1-V1 Tloarpynna menu.
3anstue Nel7 OCO0EHHOCTH XUMHUYECKUX

CBOWCTB Me/H, cepedpa u
30J10Ta. 3HAYEHHUE ITUX
METAJIJIOB B
MPOMBIIIIIICHHOCTH

5.3. OueHouHbIe MaTePHAJIBI, HCTIOJIb3YyeMBble VIS IK3aMeHa (0UJIeThl, TECTHI U T.I1.)

denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIETO MPO(ECCHOHATBHOTO 00pa30BaHUs

«HanuoHaneHBIH HCCIe0BaTeNbCKII TeXHOIoTHYecKrid yHuBepenuTeT «MUCHCy»
Hosotpounkuii punman

Kadenpa maremaTnku 1 ecTeCTBO3HAHUS
DK3aMeHanHOHHBIH OrmteT Ne

JucnmmummHa: XuMust
®dopma 00ydeHus: OuHas
®dopma npoBeICHHS: TUChMEHHAS

1. O6’b}ICHI/ITe, Ha 4€M OCHOBAHO pas3acICHNue XUMHUYCCKUX 3JIEMEHTOB HAa METaJJIbl 1 HEMETAJLJIbI. KpaTKO IIOACHUTC
PpacCIoIOKCHUE METAJIJIIOB B Hepnoanqecmﬁ CUCTEMC, IPUBEAUTEC UX XUMHUYCCKYIO U 06H1€T€XHI/I‘{eCKy}O KJ'IaCCI/I(l)I/IKaI.lI/II/I.

2. CocTaBbTe ypaBHEHHS PEAKIUH, KOTOPBIE IIPOBOAAT ISl OCYIIECTBICHHS CIIEYIONIIX IPEBPANICHHUIL:
Cd — Cd(NO3)2 — Cd(OH)2 — [Cd(NH3)6](OH)2 — CdSOA4.
Peakiin nOHHOr0 0OMEHa CONPOBOJUTE HOHHO-MOJICKYJIIPHBIMU YPABHEHHUSMH, 8 OKHCIIUTEIIbHO-BOCCTAHOBUTENBHYIO PEAKIIHIO
3aMUIINTE HA OCHOBAHUHU 3JIEKTPOHHBIX YPABHEHUM.

3. MlenouHble METANIIbI TAK JKE, KaK Y IENOYH MONYYatoT AIEKTPOXUMHUUECKH. B uéM 3akmodaeTcs pasnuuue HOyYeHUs! STUM
METO/IOM HaTpusl U TUAPOKCUAA HATPpHsl U3 Xiopuaa Hatpusi? IlpuBenuTe 5eKTPOIHBIE U OJIHBIE YPAaBHEHUS 3TUX NIPOLIECCOB.
CKOJIBKO HATPHS MOXKHO IOIY9IHTh, €CITH 3IEKTPOJIH3 IPOBOINTE B TedeHue | 1 30 MuH mpu cmte Toka 15 A ¢ yuérom Toro, 94To
BBIXOJI IO TOKY cocTaisieT 90% ?

4. TlepeuncnnTe, B BUAE KAKUX COSOUHEHUI BCTpEYaeTCs B IPUpOJE jkene30. Kakue crmaBel Ha OCHOBE Xeje3a MOIyJaroT B
Metatyprun? Yto oHu co00i NpeACTaBIAIOT U KaKOe IPOMBIIUICHHOE IIPHMEHEHHE UMEIOT?

5. Tlpwu pactBoperun 0,5 T M3BECTHSAKA B COIAHOHN Kucnote rnoixydeHo 75 max CO2 ( 23°C u 104 xIla ). Brraucnure nponeHTHOE
cogepxkanue CaCO3 B m3BecTHsKe. J{71 9ero HykeH N3BECTHSK B MeTaiuryprun? Kaxue npyrue kapOoHATHI, IHIPOKO
UCIIOJIb3YEMBbIE B IIPOMBIIIICHHOCTH, BaM M3BECTHBI M KAaKOBO MX NPUMEHEHUE?

6. Ompenenute Maccy 5%-HOTO pacTBOpa MEPOKCHAA BOJOPOIa, HEOOXOMMOTO s okucieHus 100 M1 0THOMOJISIPHOTO pacTBOpa
cynbdara sxenesa (II) B mpucyTcTBHM CEpHON KUCIOTHI.

JucrannmonHo dk3ameH mpoBoautcest B LMS Moodle. Dx3amenanmonHblit TecT conepxut 30 3amanmii. Ha pemenune orBoautcst 30
MUHYT. Pa3zpeineHHbIe ONBITKY - ABE. 3aUUTHIBACTCS HAMTYYIINH pe3yabTar.

OO6pazerr 3a1aHui 1715 3K3aMeHa, MPOBOAUMOro auctaninonHo B LMS Canvas (OINK-1; OITK-4)

1.AtoMm 311eMeHTa nMeeT KoHpuTyparro 1822s22p63s23p64s13pS. YkaxuTe nepro, rpymniry, HOATPYIITY, MAKCHMAIBHYIO CTETICHb
OKHCJICHHS ¥ ()OPMYITy BBICIIETO THAPOKCHA JAHHOTO JIEMEHTA.

4, 6, modounas, +4, H 2 RO 3
4, 6, modounas, +6, H 2 RO 4
3.6., mobounas, +6, H2 RO 4
4, 6, rnaBHas, +6, R(OH)6
2. Ins anemenToB Cl - S - P - Si onpenenure:




1. 3aKOHOMEPHOCTH U3MEHECHHUS ATOMHOTO PaIIyca;
2. 3aKOHOMEPHOCTh U3MECHEHHSI HEMETAUTNIECKIX CBOICTB.

YBEJIMYHUBACTCS, YMCHBIIIAIOTCS
YMEHBIIACTCS], YMCHBIIAOTCS
YMEHBIIAETCS, YBETNINBAIOTCS
YBEIHMYHBACTCS, YBEIHMIMBAIOTCS

3.PaccTaBbTe COOTBETCTBUE YTBEPKICHUI

gactuna P(3-)

yactuua P (+5)

yacTtuia Mn (+4)

aToOM JII000TO MeTaa

4.3 npeyioskeHHBIX BEIECTB BRIOEPHUTE BEIIECTBA C MOJIEKYISIPHBIM CTPOSHHEM: BoJia, KapOOHAT HATPUS, YIIIEKUCIBIH Ta3, o,
JKene30, OKcHJ KpeMHus (4)

BOJIA, YIJIEKUCIIBIN a3, HoJ
BOJIa, KapOOHAT HATPHUS, HOx
BOJIa, YIJIEKHUCIIBIN Ta3, OKCUI KpeMHus (4)
BOJIa, YITIEKUCIIBIH ra3, HoM, KapOOHAT HATPH
5.CornacHo TEPMOXUMHUYECKOMY YPaBHEHHIO PEaKIIMH TOPEHHS alleTUIeHA

2C2H2(r)+502(r) = 4CO2(r) + 2H20(r) + 2610 k[l

6.KOJINYECTBO TETJIOTHI, BBIIENUBIIIEECS PH cropaHuu 224 i1 (H.y.) aueTuieHa, OyeT paBHO k/Dx.

13050.0000
7.CoraacHo TepMOXUMUYECKOMY YPaBHEHHUIO PeaKIIMU FOPEHUS] MEeTaHa

CHA4(r)+202(r) = CO2(r) + 2H20(r) + 802 k]l

Juist ioyuenus 4010 x/x TermioTel moTpedyercs MeTaH (H.y.) 00beMoM n. (1.y.)

112.0000
8.BriOepuTe (hakTOpHI, YBEIMIUBAIONINE CKOPOCTh PEaKIIMU OKHCICHIS aMMHaKa B IIPHCYTCTBUH TUIATHHBL:

ANH3(r)+502(r) = 4NO(r) + 6H20(r) + Q

MOBBIIIEHHE OOIIETO TaBIEHUS
MOBBIIIEHUE TEMIIEPATYPhI
HaJIMYHe KaTaau3aTopa
TTOBBINICHHE KOHIICHTPAIINN KUCIOPO/Ia
TOBBINIIEHHE KOHIIEHTPAIUN BOASHBIX MAPOB
MOHIDKCHUE TaMIIePaTyphl
9. Beibepute hakTOphl, YBEINIUBAIOIINE CKOPOCTh PEAKI[MK OKHCICHUS aMMHUaKa B IPUCYTCTBUY TUTATHHBL:

4NH3(r)+502(r) = 4NO(r) + 6H20(r) + Q

MIOBBIIIICHHUE O0IIEro AaBICHHS
TIOBBIIIEHHE TEMITEPATYPHI
HaJIM4YMe KaTajau3aTopa
MOBBIILIEHUE KOHLIEHTPALUU KUCIOpOaa
MIOBBITIEHUE KOHIIEHTPALIUH BOSHBIX TTAPOB
MIOHM)KEHUE TaMIIePaTyphl
10. Beibepure hakTopsl, KOTOpBIE OYAYT YBEIUYMBATH BHIXOJ MPOAYKTA PEaKIIUU

Fe203(tB)+3H2(r) = 2Fe(1B) + 3H20(T) - Q

MOHU3UTH TEMIEPATYPY, HOHU3UTH O0IIEe TaBICHHE

TIOBBICHTE TEMITEPATypy, TIOBBICUTH IaBJIE€HIE BOXOPOAA, TOHM3UTH KOHIIEHTPAITHIO BOASHOTO Iapa

MOBBICHTH TEMIIEPaTypy, TOBBICUTH JAaBJIEHHE BOZOPOAA, TOBBICUTH KOHIIEHTPALIUIO BOASHOTO Hapa

MOHU3UThH TEMIEPATYPY, OBBICUTD aBJICHHE BOJOPOAA, HOHU3UTH KOHIIEHTPALMIO BOASHOTO Mapa
11.CxoJIpKO rpaMMOB THAPOKCHIA HATPHST HE0OXOANMO B3sTh Ut purotosieHust 400 T 10%-ro pactBopa?




40.0000
12.Cmemanu 400 r 10%-ro u 100 r 70%-ro pacTBOPOB cepHOi KUCIOTHI. HaliiuTe KOHLIEHTPAIMIO KUCIOTHI B TIOJIyY€HHOM
pacTBope.

22.0000
13.B 1 n Bogs! pactBopriu 300 11 xiopoBomopoaa (H.y.). Haliinte MaccoByo 10O KHCIOTHI B MTOTYYeHHOM pacTBope. OTBET B
MPOLIEHTAaX OKPYIJIUTE [0 LEIO0r0.

33.0000
14.13 npey10:KEeHHBIX Map BELIECTB, BEIOEPUTE Ty Mapy BEIIECTB, KOTOPbIE OJHOBPEMEHHO MOTYT COCYIIECTBOBATh B PACTBOPE.

KOH u FeCl3

KOH u AgNO3

KOH u CuSO4

KOH u NaOH
15.113BeCTHO, UTO COJIM METAJLIIOB B paCTBOpaxX U3MEHSIOT KUCIOTHOCTh cpeabl. KakoBa pH pacTBopa, copeprkaliero coiau xaopuia
ANIOMUHMA ¥ HUTpaTa xenesa (3)?

pH<7
pH<14
pH>7
pH=7
17.0npenenure OKUCIUTENb B JAHHON peaKUu

2HI +2FeCl3 = 12+2FeCl2 + 2HCI ,
KaK MEHSETCS CTeNIeHb OKUCIICHUS OKHCIUTENsI? BpiGepure cOOTBETCTBYIOIIEE YpaBHEHHE 3IEKTPOHHOTO OanaHca.

[(-1)+e=1(0)
Fe (+3) +e =Fe (1+2)
I(-)-e=1(0)
Fe (+3) -e = Fe (+2)
18.0npenennTe OKUCIUTENBHO-BOCCTAHOBUTEIBHbIE CBOMCTBA BEIECTB B IPEVIOKEHHBIX IPYIIax

02, H2S04, KMnO4

H20, HCIl, Fe203, H2

KI, Na28S, Cu

K2Cr207, FeO, CH4, Al

19.MeTo0M 3IIEKTPOHHOTO OaaHca paccTaBbTe KOIG(GUIIMESHTHI B TAHHOM YPaBHCHUU:

H2S +02 = SO2 + H20
Omnpenenure CTEIIeHH OKUCICHUS SIEMEHTOB, OKUCIUTENb i BOCCTAHOBHUTEIb, BEIOCPHUTE MPABIIBHBIC YTBEPIKICHHS
KO3()(PUIIUEHT Mepel OKUCIUTENIEM paBeH 3, KUCIOPOJ] OKUCISETCS
K03 (HULIUEHT Iepesi OKUCIUTENIEM paBeH 3, cepa OKUCIIAETCS
K03 (QPUITUEHT Tepe T OKUCIIUTENIEM paBeH 2, cepa BOCCTAaHABIUBACTCS
K03 GUIUEHT Mepesl OKUCIUTENIEM PaBeH 3, cepa BOCCTAHABIUBAETCS
20.0Onpenenute BeniectBa X1 1 X2 B 1aHHOH cxeMe NpeBpalleHUH
CI2+H2=X1
X1+ Fe(OH)2 =X2
HCI, FeC12
HCI, Fe(OH)3
HCI, H20
HCI, FeCl3
21.0Onpenenure BeniectBa X1 u X2 B TaHHOW CXeMe MpeBpalleHui
Fe + X1 =FeSO4 + H2
FeSO4 + KOH = X2 + K2S04

H2S04 (pa36), Fe(OH)2




H2S04 (pa36), Fe(OH)3
H2S04 (xonir), Fe(OH)3
H2S04 (xonm), Fe(OH)2
22.0OmpenennTe Kak H3MEHSIOTCS CBOMCTBA OE3KUCIOPOIHBIX KHUCIIOT raJoreHoB B caexytomieM psay: HF --- HCI --- HBr --- HI

CHJIa KACJIOT PacTeT, TaK KaK yMEHbIIAETCs aTOMHBIN paJyC rajioreHa

CHUJIa KUCJIOT YMEHBIIAETCS, TAK KaK yBEJIMUUBAECTCS aTOMHBIM PaJuycC rajoreHa
CHUJIa KUCJIOT PacTeT, TaK KaK yBEJIMYUBACTCSA aTOMHBIA PaJuycC rajoreHa

CHJIA KUCJIOT HE U3MEHSAETCS, HE3aBUCMMO OT aTOMHOIO pajuyca

23 .IlepBoii cTaaue OMyYEHUS] CEPHOM KUCIOTHI ABIIETCS O0OXKHUT MHPHUTA, IPOIECC BEIPAKACTCSl ypaBHEHUEM:
4FeS2 + 1102 =2Fe203 + 8S02
Uro siBIsIETCS BOCCTAHOBUTENEM B JJAHHOW peakiuu?

KeJe30
XKeJe30 U cepa
JKEIe30 U KUCTIOPOT
cepa
24.BTOpoii cTamueil mporecca Moy4eHns: CEpHON KUCIIOTHI SBISETCS KaTATUTHYECKOe OKUCIIeHe okcra cepol (4): 2S03 + 02 =
2S03+Q

BriGepurte ycmoBus CMEIIEHNS XAMUYIECKOTO PaBHOBECHSI BIIPABO.
IIOHU3UTH TEMIIEPATyPy, HOBBICUTH JaBJICHUE, YIAIATh U3 CUCTEMBI IPOLYKT PEaKLIUU
IIOHU3UTH TEMIIEPATYPy, IOHU3UTh JABIECHUE, YAAIATh U3 CUCTEMBI IIPOLYKT PEaKLUU
IIOHU3UTh TEMIIEPATYPY, IOBBICUTH JaBJIEHUE, HE yIAJIATh U3 CUCTEMBI IIPOMYKT PEAKLIMU
IIOBBICUThH TEMIIEPATYPY, IOBBICUTH ABJICHUE, YIAIATh U3 CUCTEMBI IIPOAYKT PEAKIIUU

25.CepHa;1 KOHIICHTpHUPOBAaHHAA KHUCJIOTa SABJISICTCA CUJIBHBIM OKHUCJIIUTCIICM. OnpenennTe KaK MCHACTCA CTCIICHb OKUCJICHUA CEPBI B
CJICAYIOIINX YPAaBHCHHUAX PCAKIINU U BBI6epI/ITC COOTBCTCTBYIOIIUC YPABHCHUA JICKTPOHHOT'O Oayanca

H2S04 (ko) + Cu = SO2 + CuO + H20
H2S04(konw) + Fe = SO + Fe2(S04)3 + H20
H2S04(xonu) + Zn = S + ZnS04 + H20
H2S04(xom) + Mg = H2S + MgS04 + H20

26.PaccunraiiTe MaccoByO JOJIIO XKee3a B okcuze xkenesa (3). OTBer naiiTe B MpOLEHTaX, OKPYTIIEHHBIX J0 IEJIOr0

560.0000
27 PaccunraiiTe, CKOIBKO KT jKeJIe3a MOXHO MOMyYuTh U3 1 T okcuma xkenesa (3), eciu BeIxox mpoaykTa coctaBisieT 80%. OTBeT B
KT, OKPYTJICHHBLIX 10 LIEJIOTO.

560.0000
28.ITonbepuTe BO3MOXKHOE KaTOAHOE MOKPBITHE IS JKEIEe3HOTO U3/AEHs

0JI0BO
IIUHK
XpoM
Menb
29.0npenenure BO3MOKHBII IPOAYKT PEAKIIMY KOPPO3UH OLIMHKOBAHHOIO XkKeJle3a IPU HapyLIEHUH IIOKPBITHS B KUCIION cpefie

OKCH/[ INHKA
KapOOHAT IIMHKA
TUAPOKCUJ [IUHKA

30.0HPCI[CJ'H/ITC COOTBCTCTBUC MCKAY XUMHUYCCKUMHU IMPOLECCaM U BEIICCTBAMH, IMOJIYyJaCMbIMHU C X ITOMOIIBIO

3NIEKTPONIN3 PACTBOPOB CONeit
3JIEKTPONN3 PACIIaBOB COJEH
METO]] TBOITHOTO KOHTaKTHPOBAH
HMHPOMETaILTyPTHs

B pe3yibTaTe paboThHl METAJUTYPrHYSCKUX MPEANPHUATHH B BO3IYX IIOMAaeT OOIBIIOE KOJIMYECTBO Ta3000pa3HbIX BEIOpocoB. Cpenn
HUX KHCIIOTHBIE OKCHBI. BEIOEpHTE BEpHEIi TepedeHb.




OKCHUJ KPEMHHUS, OKCUBI XKeJe3a, JUOKCUI Cephl

YIJIEKUCIIBIN ra3, CepHbII aHTUAPHU, OKCUJL KPEMHUS

YIJICKUCTIBIH Ta3, THOKCH KPEMHHS, OKHCH JKele3a

YIJICKUCTIBIHA Ta3, CepHUCTHIH ra3, Oyphlii Ta3
M3BecTHO, YTO OAHUM U3 METOAOB OUYHUCTKH CTOYHBIX BOJ OT HOHOB TSKEIBI METAIJIOB SIBIsAETCS KoaryJisiuus. KoarynsHt
ces3biBaeT MoHKI Fe(2+), Cr(3+), Zn(2+), Cu(2+), Mn(2+) u npyrue u ocaxuaet B Bujae ocaaka. Kakoe BemecTBo u3
TPE/IIOKCHHBIX MOYKHO HCTIONB30BaTh B KAYECTBE KOATYJIHTA?

NaHCO3
Ca(OH)2
CuSO4
HNO3

5.4. MeTonuka olleHKH OCBOEHMS AUCHUILUIMHBI (MoayJisi, npakTuku. HUP)

Kputepun onieHKM OTBETOB Ha 9K3aMeHe, MPOBOANMOM B YCTHOM hopme

Onenka «OTIMYHO» CTABUTCS, €CIIU

- Ha TEOPETHIECKHE BOIPOCH JAaHBI Pa3BEPHYTHIE OTBETHI, IIPH HEOOXOANMOCTH H3JIOKEH MaTeMaTHIeCKHi armapar ((hopMyIIs,
rpaduKku U T.1.) IPUBEICHBI COOTBETCTBYIOMINE CXEMBbI, TAOIHIBI, PUCYHKHU U T.1., IPABUIIBHO peIlIeHa 3a1a4ya

- oOyyaromuiics XopoIIo OpUEHTUPYETCS B MaTepualle, BiajeeT TEPMUHOIOTHEH, TPUBOAUT IPUMEPHI, 0OOCHOBBIBAET,
AHAJIHM3HUPYET, BBICKA3BIBAET CBOIO TOUKY 3PEHMS 110 aHATM3UPYEMBIM SIBIICHUSAM U ITpoLieccaM, MPaBIIIFHO MPUMEHSET MOTydeHHBIE
3HAHHSA TIPH PEIICHUN MPAKTHUECKUX 3a1a4. OTBETHI H3JIararoTcs CBOOOIHO, YBEPEHHO 0€3 HCIOIb30BaHHS JINCTA YCTHOTO OIpoca
Onenka «XopoLIoy CTaBUTCS, €CIIN

- Ha TEOPETHIECKUE BOIPOCH! IaHHI ITOJTHBIC OTBETHI, HO IMeJla MECTO HETOYHOCTh B ONIPECIICHUH KaKUX-THOO ITOHATHH, SBICHUN
U T.J. 3a7a4a peleHa.

- 00yJaIOIIUHCS OPHEHTUPYETCS B MaTepUalie XOPOIIO, HO IOMYCKAaeT OIUOKY MpH (HOPMYIUPOBKE, OMUCAHUU OTIAETBHBIX
KaTeropui

OreHka «Y IOBIETBOPUTEIFHOY CTABUTCS, €CITH

- Ha TEOPETHIECKHE BOMPOCHI aHBI OOIIHE HETTOTHBIE OTBETH

- oOyuaromuiics cnabo OpueHTUpyeTCsa B MaTepuaie, He MOXKET pellaTh 3a/1a4l, HE MOXKET MPUBECTH MPUMEP, HE MOXKET
AHAJHM3UPOBATh U OOOCHOBHIBATH

Ouenka «HeynoBIeTBOPUTENBHO» CTAaBUTCS, €CIIN

- HE pellleHa 3a/1a4a ¥ IPaBWIbHBIA OTBET JaH Ha OAWH BOIPOC (JTMOO HU HA OJMH)

- o0y4JaroIuiics: B MaTepuaie IUCIHUIUINHBI IPAKTHYCCKU HE OPUCHTHPYETCS, T.€. HE MOXKET JIaTh Ja)Ke OOLIMX CBEACHHH 110
BOIIPOCY.

Kpurepun orieHKH OTBETOB Ha SK3aMEHE, IPOBOJMMOM B JUCTAHIIMOHHOH hopme B LMS Moodle

90 < IIponeHt BepHbIX 0TBETOB < 100 - OTIAMYHO

75 < IIpoueHT BepHbIX 0TBETOB < 90 - X0pOI1110

60 < IIponeHT BEpHBIX OTBETOB < 75 — yJOBIETBOPUTEILHO

6. YHEBHO-METOJNYECKOE U TH®OPMALIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemasi iurepatypa

6.1.1. OcHoBHas JuTepaTypa

ABTOpBI, COCTaBUTEIH 3arnasue bubanoreka W3narenbcTBO, rof,
JI1.1 | Kopxykos H.I'. OO01as 1 HeopraHuIecKas M.: MUCuC; UTH®PA-M, 2004
xumus: Yue0. nocobue
J1.2 | I'munka H.JL O6mas xumusi: Ydeb.mocooue M.: Unrerpan-Ilpecc, 2006
JI1.3 |B.B. bynanos, T.H. XuMuyeckasi KHHETHKA: Jlans, 2014

JlomoBa, B.B. PeiOkuH | yueGHOE mocobue

6.1.2. JlonosiHuTEIbHAS JIUTEPATYpPa

ABTOpBI, COCTaBUTEIH 3arnaBue Bubnmoreka W3narenscTBo, 1o

JI2.1 |IlumanoBnu U.A. Xumus: Metogudeckue M.: Beicm. mik., 2003
yKazaHUsl, Iporpamma,
pelleHre THIOBBIX 3a/1a4,
MPOTPaMMHUPOBaHHBIE BOIPOCHI
JUTSL CAMOTIPOBEPKH U
KOHTPOJIbHBIC 3aJaHUS IS
CTYJICHTOB-320YHUKOB
WH)XEHEPHO-TEXHUIECKUX

( HEXUMHUYECKHUX)
CIeIHATbHOCTEH By30B




ABTOpBI, COCTaBUTETH

3arnasue

Bbubauoreka W3naTenbcTBO, rof,

JI2.2 | A..BepexHoii, Xumus: [Iporpamma, M.: Beicn.mik., 2004
B.1.Endumos, METOJIMYECKHE YKa3aHHUs,
JI.A.TomuHa peleHus 3aja4 1 KOHTPOJIbHbIE
3aJaHus IS CTYACHTOB-
3a0YHUKOB UH)KEHEPHO-
TEXHUUYECKHUX CIIeLaIbHOCTEN
BY30B
6.1.3. Metoanyeckue pa3padoTku
ABTOpBI, COCTaBUTEIH 3arnasue Bubnuorexa W3narenscTBO, TOL
JI3.1 | Supmmna T.H. Heoprannueckast xumust: Jla6. Hogotpowurxk, 2006
MIPAKTUKYM
JI3.2 | fAupmmna T.H. Heoprannyeckast xumust HoBorpowunx, 2012
(XMMUS SIIEMEHTOB):
1a00paTOPHBIN MPAKTHKYM
JI3.3 | Cocr. O.JL.JIo6ayeBa u | Xumust. OCHOBHbIE 3aKOHBI: HMCY "T'opnsrit", 2012
Ip. Meron. ykazaHus K
71a00paTOPHBIM padoTaM
6.2. Ilepeyenn pecypcoB HHPOPMALMOHHO-TEICKOMMYHUKAIMOHHOI ceTH « AHTEepHET»
31 |H® HUTY "MHUCuC" www.nf.misis.ru
72 | KubepJlenunka www.cyberleninka.ru
D3 | Poccuiickas Hay4dHas neKTpOHHAS OMOIHOTEKA www.elibrary.ru
6.3 IlepeyeHs MPOrpaMMHOro odecredeHust
I1.1 | Microsoft Office Standard 2007 Russian OpenLicensePack NoLevel Acdmc
I1.2 |Bpaysep Google Chrome
1.3 Microsoft Teams
1.4 |Zoom
I1.5 |Bbpay3sep Yandex
I1.6 | Adobe Reader
6.4. IlepeyeHb UHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NPO(ecCHOHAIBHBIX 0a3 JaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE
Ayn. Haznauenue Bun OcHaienue

133 VYuebnast  aymguropus  ans  3aHsTwid | [Ip 1 . - Cucremnsrit 6ok Intel Core;
JIEKIITHOHHOTO THIIA, MIPaKTUYECKUX 1 wr. - Monurop LCD;
3aHATHUI 1 wr. - Dkpan HacTeHHbIH 200x200;

1 mir. - Be6 xamepa Logitech;

1 mwr. - IIpoexrop Acer P1266;

1 wt. - [logBec u1s mpoeKTopa;

1 wr. - YueHnueckas J0CKa;

28 wit. - CTON CTyIeHYECKHiA;

1 wrT. - CTon nmpenojaBaTeNIbCKUM;
56 wr. - Crym;

16 wrt. - XKamo3u.

134 VYuebnast  aymguropus  ans  3aHsaTwid | [Ip 1 wr. - Komnsrorep B cOope;
JIEKIIMOHHOTO THIIA, MIPaKTUYECKUX 1 mr. - Ilpoekrop Acer ¢ IOTOJIOYHBIM
3aHATHN KpEIUIEHUEM;

1 mT. - DKpaH HA LITATHUBE;

1 mr. - Be6 xamepa Logitech;
1 mT. - YueHndeckas J10CKa;
19 wT. - Cron cTyneH4ecKui;
37 wir. - Crym;

3 mr. - XKamrozu.
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VYuebnas naboparopus "Xumus"

JIab

I wr. - Kommuexkt o6opyaoBaHus ajst
naboparopun  OOLIE M  HEOPraHW4eCKOM
xumun HO® HUTY MUCuC 04.2.3.0163; 1
IIT.

(Cron-motika aporinas CMCIT 1200, 2 mir.,
cton jaboparopHbiii ¢ smukamu CJIS 1200, 6
mT., Tabyper mabopatopHslii 20 miT., cTeIUIax
JUI XanaToB, | INT., IITaTHB J1aOOPATOPHBIN
MeTajmdeckuii anst Otoperos I19, 5 mr.,
MITaTHB  JTAOOPATOPHBIN U 3aKpeTUICHUS
XUMHUYECKOW Tocyasl W obopynoBanus, 10
IT., Bechl 3JekTpoHHble BVYJI-200, 1 mmr.,
Bechl aHamutmueckue AB-210-01, 1 T.,
IUINTKA  HarpeBaTelbHAs  OJJEeKTpHdYecKas
II3J1, 4mr., mauctumaarop sabopaTopHsIi, |
wr., pH-mMerp craumonapusii DKCITEPT-001
-3, 4 wr., Kocka menoBas, 1 WIT., TEPMOMETP
aneKkTpoHHbId nopratuHeii UT-15 17K, 15
mIT., MarautHas Memanka [19-6100, 15 miT.,
COCYJl KaJIOPUMETPUYECKUH ISl MPOBENCHUS
nabopaTopHbIX paboT Mo TepMoXuMmuH, 15
IIT., OIMIOOBI THTETbHBIE, 15 mT., HaOOp
Mojeneil KpUCTAUIMYECKUX CTPYKTYp s
JeMOHCTpauui, | T., TaliMep 31EeKTPOHHBII
mudposoit mopratusablii RSTO4167, 1 mr.,
KOJUIEKIIMST MUHEPAJOB U 00pa3loB METaJIOB
U1t ieMoHcTpauuid, 15 mr., Tepmomerp Th-
37, 1 mTt, 6apometp Bb-05M HactenHbIH, 1
mT., Tabauna MeHaeneeBa HacTeHHas, 1 IIT.,
TabNMIa pacTBOPUMOCTH HACTEHHas, | miT.,
HaOOp apeoMeTpoB B  KOHTEHHepe  JIIs
xpaneans AOH-1, 1 mr., pedpakTomerp
uudposoit [13-5200, 2mt.)

1 mir. - AxBaauctiuisarop J13-25CTI6;

1 . - MarautHas memanka 04.2.3.00006;

1 . - Mukpomanomerp MMH-240;

1 wr. - ITeur kamepHas HarpeBarenbHas "[IM
-1000";

2 mrt. - Moiika maboparopras JIK-1200;

1 wT. - ['a3oaHanu3aTop MpOIECCOB TOPEHHUs
nopratuBHbIi Testo-300M;

1 wt. - ®otokonopumerp KOK-3KM;

2 mwr. - Buckozumerp BITK-4 1.12;

1 mr. - Buckozumerp BITK-1 0.34.




141 VYuebnas naboparopus "Xumus" JIa6 I mr. - Kommnekc yde6HOro 060pynoBaHUS
JUTSL HPOBE/ICHHS 9KOJIOTHIECKOTO
npaktukyma 04.2.3.0.195;
(MuHB-3KCcTIpecc-1abopaTopus "TTuenxa-
Y/m", lmr, pH-metp, 1 mT., TECT-KOMIUIEKT
PK-BIIK, 1 IIT., KOMILJIEKT TIS
nmabopaTtopHbeIX paboT s ydwamierocs, 14
IIT.)

1 mr. - pH-metp Checker-1;

3 mr. - Koanykromerp Hanna DIST 1;

1 mwr. - Kornykromerp Dist04.2.3.0160;

1 wr. - pH-merp AHUOH-4100;

1 mwr. - pH-merp Checker 1HI98103
KapMaHHBIH;

1 mwr. - Caxapumetp CVY-5;

1 . - [onsipumerp nopratusHseii [1-161;

1 . - Pedpakromerp UPD-464;

2 . - Onexrpomuta (1xoHpOD.);

1 wr. - AxBaguctuiuisarop J3-25 "CII6";

1 wr. - Tenzuomerp K-6 KRUSS;

1 mwr. - Y4eOHO-TabopaTOPHBIA KOMILICKT
"Xumus'";

2 mr. - Ileiikep opOuraneabii  OS-10
YHHUBEPCAIbHBIH;

1 mT. - Bechl aHamIUTHYECKHE DIIEKTPOHHBIE
HTR-120CE,;

1 . - UcTouHnk moctossHHOro Toka b5-45;

6 mr. - Crom mabopaTopHBIi ¢
TEXHOJIOTUYECKOU IIPUCTABKOM.

8. METOAUYECKHUE YKA3AHUSA UISA OBYYAIOIIIUXCA

OcBoeHNe AUCIUILTHHBI MIPEANoNaraeT Kak MpoBeeHUe TPaJUIMOHHbBIX Ay JUTOPHBIX 3aHATHH, TaK U paboTy B 2JIEKTPOHHOU
nHpopMaImoHHo-o0pa3oBaTensHOl cpene HUTY « MUCHUC» (OUOC), 4acThio KOTOPOH HEMOCPEICTBEHHO MIPEAHA3HAYCHHON IS
OCYIIECTBIICHHSI 00Pa30BaTEILHOTO MpoIlecca SBIETCS DISKTPOHHBIN 00pa3oBaTenbHbIl pecypc LMS Moodle. O goctynen no
URL anpecy https:/newlms.misis.ru/ u mo3BOJISIE€T UCIIOIB30BAThH CIIEIMATBHBIN KOHTEHT U 3JIEMEHTHI 2JIEKTPOHHOTO 00YUYEeHHUS 1
JICTaHIMOHHBIX 00pa3oBaTenbHbIX TexHoMoruid. LMS Moodle ucronb3yercst npenMyIecTBEHHO AJIsi ACHHXPOHHOTO
B3aMMOJICHCTBHUS MEX/y YYaCTHUKaMH 00pa30BaTeNbHOTrO Mpoliecca nocpencTBoM cetd «MHTepHeT.

UrtoOsl 3 dexTnBHO UCTIONH30BaTh BO3MOKHOCTH LMS Moodle, a COOTBETCTBEHHO U YCIEITHO OCBOUTH TUCIIUTUIAHY, HYKHO:

1) 3apeructpupoBathbcs Ha Kypc. Jist 3TOro Hy>KHO TIEPEHTH 1O CChUIKE ... JIOTHH M MapoJib COBMAAET C IOTMHOM H MapojieM OT
maHoro kabunera HUTY MUCHUC;

2)B pyOpuKke «B Hagamo» 03HaKOMHTECS C COICPKaHHEM Kypca, BOIIPOCAMH ISl CAMOCTOSTEIIFHON ITOITOTOBKH, YCIIOBHAMHU
JIOIyCKa K aTTecTanuy, (opMoii IPOMEKyTOUHOH aTTecTalny (3a4eT/3K3aMeH ), KpUTEPHUSIMHE OICHUBAHUS U JIP.;

3)B py6puxe «Moxyau», 3aX0/is B COOTBETCTBYIOLIME pa3/ieNibl H3y4aTh yueOHbIE MaTepUalbl, pa3MeIlleHHbIe NTpenoaaBaTeneM. B
T.4. OB30BaThCA INTEPATYPOH, pEKOMEHAOBAHHOM MpENoaaBaTeNneM, NEPEXoas M0 CChUIKAM;

4)B pyopuke «bubmmoTexay BO3MOXKHO IOAOUPATH IS BEITOTHEHHUS ITUCEMEHHBIX Pa0oT (KOHTPOIBHEIE, IOMAITHIAE PaOOTHI,
KypCOBBIE PabOThI/IPOEKTHI) TUTEPaTypy, pasMemernyo B ObC HUTY «MUCHUC;

5)B pyOpuKe «3afaHus» HYKHO 03HAKOMHTBCS C COAEp KaHUEM 3a[jaHusl K MMCbMEHHOM paboTe, CPOKaMU CAAa4U, KPUTEPUSIMHU
OLICHKH. B ycTaHOBIEHHBIE CPOKH BBITOIHUTE PaOOTY(bI), TOATPY3UTH 37€Ch JKe UL MIPOBEPKH. Y JOOHO Ha3BIBaTh (aifi padoThI
clieAyromuM o0pa3oM (Ha3BaHHUE IpeaMeTa (COKpalieHHo), rpymnmna, @10, nata aktyanu3anui (IpH HOBTOPHOM PAa3MEICHUN)).
Hanpumep, Dxonomuka MBanos .M. BMT-19 20.04.2020. Eciu pabota COOEpKUT PUCYHKH, (POPMYIIBL, TO C LIEIBI0 COXPAHCHUS
(hopmaTHupoBaHHus €€ HY)KHO TOArpy»kath B pdf ¢popmare.

Pabora, moarpyxaemast I IPOBEPKH, JOJDKHA:

- coiepKaTh BCE CTPYKTYpPHBIE JJIEMEHTHI: TUTYJIbHBIH JIHCT, BBEICHUE, OCHOBHYIO UYacTh, 3aKII0YEHHE, CIIICOK HCTOYHUKOB,
MPUIIOKEHUS (TIPH HEOOXOAMMOCTH);

- OBITH 0()OpMIIEHA B COOTBETCTBHH C TPEOOBAHMSIMHU.

[IpenopaBatens B TeUCHNE YCTAaHOBICHHOTO CPOKa (He OoJiee Aecs Ty THEl) mpoBepseT paboTy 1 pa3MeInaeT B KOMMEHTapUsIX K
3aJlaHUIO pelieH3HI0. B Hell OH yKa3bIBaeT Kak MOJIOKUTEIbHBIE CTOPOHBI Pa0OOTHI, Tak 3aMedaHus. [Ipy HaTHulK B peLieH3un
3aMevYaHHui U PeKOMEHIAINH, Hy>KHO BHECTH MONPABKH B pabOTy, MOATPY3HUTh €€ 3aHOBO IS IIOBTOPHOH NpoBepKu. I1pu aTom
Ba)KHO CIIEJIUTH 33 CPOKAaMH, B TEUCHHE KOTOPBIX JOIDKHO OBITH BHIOIHEHO 3a1anue. [Ipn HapyIIeHIH CPOKOB, YKa3aHHBIX
IpernofaBaTesieM BO3MOXHOCTb MOATPY3UTH PabOTy OCTaeTCs, HO CHCTEMa BEIBOAUT COOOIIEHUE 0 HapyIIeHUH cpokoB. [To
OKOHYaHUH CEMECTPA MOATPY3UTh paboTy HE IOIydHUTCs;

6)B pyOprKe «TecTb» MPOUTH TECTOBBIE 3aJaHMUs, OCBOMB COOTBETCTBYIOIINIT MaTeprall, pa3MeIleHHBIH B pyOprke « Momymmy;
7)B pyOpuke «OLeHKN» OTCIEKHUBATH CBOIO yCIIEBAEMOCTb;

8)B pyOpuke «OOBsABICHUSN YUTATh O0BIBICHHS, pa3MellaeMble MPernoiaBaTeseM, 1aBaTh 0OPaTHYIO CBsI3b;

9)B pybpuke «OOCyKICHUS» CO3AaBaTh 00CYXKICHHS M y4acTBOBAaTh B HUX (00CY’KAaroTCs OOIIIIIe MOMEHTHI, BBI3BIBAIOLINC
BOIIPOCHI y OOJBIMMHCTBA IPyIE!). JlaHHas pyOpHKa Takke MOXKET ObITh HCIOJIB30BaHA ISl B3ANMHOMN ITPOBEPKH;

10)IposBIATE PeryspHYI0 aKTHBHOCTH Ha Kypce.




IIpenMy1ecTBEHHO 715l CHHXPOHHOTO B3aMMOJICHCTBUS MEXKAY YIaCTHUKaMU 00pa30BaTEIbHOTO MIPOIecca MOCPEICTBOM CETH
«WuTeprer» ucnoipzyercs Microsoft Teams (MS Teams). UToOBI TOJTHOLICHHO HCIIONIB30BATh €I'0 BO3MOXKHOCTH HYKHO
yCTaHOBUTH npriioxkenne MS Teams Ha epcoOHANBHBIA KOMITBIOTEp U TenedoH. CTapocTtaM HY>KHO co3fath rpynmy B MS Teams.
VY4acrue B rpynie no3BoJIseT:

- CIyLIaTh JIEKLUH;

- paboOTaTh Ha MIPAKTHYCCKUX 3aHATHSAX;

- OBITH Ha CBSI3U C MIpEToaBaTeieM, 3a/1aBasi eMy BOIPOCHI MITH OTBEYas Ha €ro BOIMPOCH B 00IIEM YaTe TPYIIBI B pabouee BpeMs ¢
9.00 mo 17.00;

- OCYILICCTBIISITh COBMECTHYIO paboTy Haj JOKyMeHTaMu (BKJIaka «Daiiibr).

[Tpu npoBeneHNN 3aHIATUH B TUCTAHIIMOHHOM CHHXPOHHOM (opMaTe HY)KHO Bcerna paboTaTh ¢ BKIIOYCHHOW KaMepO.
HcknroueHne — eciiy mpemnoiaBaTesb MOMPOCUT OTKIIOYUTh KaMephl 1 MUKPO(OHEI B CBSI3U ¢ OonbIImMy ToMexaMmu. Ha aBatapkax
JIOJKHBI OBITh UCKITIOYUTENBHO AETIOBBIE (OTO.

ITpu npoBeneHNN JIEKIUOHHO-NIPAKTUYECKHUX 3aHATHI BEAETCS 3alUCh. DTO JaeT BO3MOXKHOCTb IIPOCMOTpA 3aHATUS B CiIydae
HEBO3MOXKHOCTH MPUCYTCTBHS HA HEM HJIH MTPH HEOOXOIUMOCTH BHOBb OOPATHTCS K MATEPUATY W 32aHOBO €0 MIPOCMOTPETb.
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