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1. HEJIX OCBOEHUSA

1.1 Ienbro U3y9IeHNsS XUMUH SIBIISICTCS IPUOOPETEHNE 3HAHUH M yMEHHUH, HEOOXOUMBIX IS YCIEITHOTO OCBOCHHS
JUCIUILUIAH €CTeCTBEHHOHAYYHOTO U MPO(ECCHOHAIBHOTO IIUKIOB U MO3BOISIONINX PeIIaTh BOIPOCH! MOBBIIICHHS
3¢ (QEeKTUBHOCTH IPON3BOACTBA U KAYECTBA HPOITYKIHH.

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

1.3| - 0 cTpoeHUM BelIECTBa;

1.4|- o BaxHEHIIUX CBOMCTBAX BELIECTB U 3aKOHOMEPHOCTSIX UX U3MEHEHUS B 3aBUCUMOCTH OT IIOJIOKEHHSI COCTABIIAIOIIUX
a5eMeHTOoB B [lepuoanueckoil cucreme;

1.5 - o mpupoae XUMHIECKUX PEaKIHi, IPOTEKAIOMINX IIPH TOIyYeHUH, 00paboTKe M MPUMEHCHNN MaTePHaJIOB.

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMBI

Binok OIT: b1.b

21 TpeboBanus k [lpeIlBa]Pl/lTeJIbHOﬁ NOJAr0TOBKe 00y4arolerocs:

2.2 Jucuuniaunbl (MOAYJIH) U PAKTHKH, AJ151 KOTOPHIX 0CBOEHUE JAHHOM IMCUMIJIMHBI (MOAYJIs1) HEOOXOAUMO KaK
npejuecTBylonee:

2.2.1 | Teopus BeposATHOCTEH 1 MaTeMaTHYeCKast CTATUCTHKA

2.2.2 | DnexTpoTexHHUKa

2.2.3 |IlmaHupoBaHue SKCIIEpUMEHTA

2.2.4 |IlpuxiagHas MEXaHHKa

2.2.5 | MexaHuKa )KAIKOCTH U rasa

2.2.6 | Ousnueckas XUMHUS

2.2.7 | TennorexHuka

2.2.8 | MarepuanoBenenue

2.2.9 | leTanu MalluH

2.2.10 |Kypcosas Hay4qHO-HCCIenOBaTenbcKas padbora (dacts 1)

2.2.11 |KypcoBas HayyHO-HCCIeqoOBaTeNbCKas padbora (4acth 2)

2.2.12 |Kypcosas Hay4qHO-HCCIERnOBaTeNbCcKas pabora (dacTs 3)

2.2.13 |IIpou3BonacTBEHHAs NpPaKTHKA

2.2.14 |IlpenaunnomMHas IpaKTUKa

2.2.15 |IloxroroBka K IIpoIexype 3aIUTHI 1 3alUTa BEITYCKHOI KBaMn(HKaIHOHHON paboTHI

3. PE3YJIbTATBI OBYYEHMUA 110 JUCHUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIIETEHIIMAMH

YK-1: Cnocoden OCYyIIECTBJIATDH MMOUCK, KpI(ITl/I'-leCKI(Iﬁ AHAJIM3 U CHHTE3 PIH(I)OpMaI.ll/II/l, YMeEeHHE aHAJIU3UPOBATH NMPOLUECCHI U
CHCTEMBI C HCMTOJIB30BAHUEM COOTBECTCTBYIOIIUX AHAJTUTHICCKUX, BBIYHCIUTECJIbHBIX H IKCIEPUMECHTAJIBHBIX METO10B,
NPUMECHATH CHCTEMHBIH MOIAX0 AJIsA peunieHus MOCTABJACHHBIX 3a1a4

3HaThb:

YK-1-31 ocHOBEI CTpOCHUA BCUICCTBA, TCOPUIO BHGKTPOHHTHqCCKOﬁ AUCCONMalU U JICKTPOXUMHUYCCKUX ITPOLIECCOB

YMmerh:

VK-1-VY1 npoBonuTs pacyeTsl MPOAYKTOB PEaKIUi

OIIK-1: Cnoco0eH pemaTth 3aia4i Npo(ecCHOHAILHOI AeSITeJTbHOCTH, IPHUMEeHss 3HAHUA (PYHIAMEHTAIbHBIX HAYK,
MeTObI MOJCIMPOBAHNS, MATEMAaTHYECKOI0 AHAJIN3a, €CTECTBEHHOHAYYHbIe H 00IIeMHKeHEPHbIe 3HAHUS

YMmerhb:

OIIK-1-Y1 npou3BOaUTh XUMHUYECKHE PacdeThl Mo (OpMyJiaM M YpaBHEHUSAM peaKIfii

YK-1: Cnioco6eH ocymecTBISITh MOUCK, KpUTHYECKHUI aHAJIN3 H CHHTe3 NH(POPMaNHH, YMEHHE AHAJIH3NPOBATH MPOIECCHI H
CHCTEMBI C HCIOJIb30BAHHEM COOTBETCTBYIOIIHUX AHAIMTHYECKHX, BLIYNCIUTEIBHBIX H IKCIEPUMEHTAIBLHBIX METO/I0B,
NMPUMEHSITh CHCTEMHBIH MOIXO0/1 ISl pellieHHs MOCTABJIEHHBIX 3a/1a4

Baanern:

YK-1-B1 cnocobamu mcrionb30BaHus 1ab0paTOPHOTO 000PYIOBAaHHS B XUMHUIECKUX 1 3JEKTPOXUMHIYECKIX HCCIIEIOBAHMAX

OIIK-1: CnocobeH pemiaTth 3aa4u NpohecCHOHAIbLHOI JeATeJbHOCTH, IPHMEHAsI 3HAHUSA (DYHAAMEHTAJILHBIX HAYK,
METO/IbI MO/IeJIMPOBAHNS, MATEMATHYECKOT0 AHAIN3A, €CTECTBEHHOHAYYHbIE U 00LIeHHKeHePHbIe 3HAHUS

Baanern:




OIIK-1-B1 cioco6aMu HCTIONB30BaHUS TA00PATOPHOTO 00OPYIOBAHUS B XUMUUECKHUX HCCIIEAOBAHIAX

4. CTPYKTYPA U COAEP)KXAHUE

Kox HanmenoBanue pasgeso u | Cemectp | Yacos | @opmupyemsble | Jutepatypa | Ilpumeuyanue KM Boinoan
3aHATHUS TeM /BUJ 3aHSTHS/ / Kype HHIMKATOPBI H 1. sieMble
KOMIeTeHIit pecypchl padoThI
Pasgen 1. Beeaenne.
OcHOBHBIE 3aKOHBI U
TMOHSATHSI XUMUH

1.1 Xumusi, Kak pa3uen 1 2 OIIK-1-Y1 YK | JI1.1J12.1JI3.
€CTEeCTBO3HAHU. 3HaUCHUE -1-31 2
XUMUHU KaK Hay9HOH OCHOBBI 213253
MaTepHaIOBEICHNSI.

OCHOBHBIE TOHATHUS XUMUU:
aTOM, MOJIEKYJIa, HOH, MOJIb,
aTOMHAsi MOJICKYJISIpHAs
Macca, CIoco0bI UX
omnpeneneHusi. OCHOBHbIE
3aKOHBI XMMUU: 3aKOH
COXpaHEHUs MacChl, KaKk
OCHOBa MaTepHaIbHOTO
GanaHca TEXHOJIOTHYECKOTO
mporecca, 3aK0H
MTOCTOSTHCTBA COCTaBa
BEIIECTB, 3aKOH
9KBUBAJICHTOB, 3aKOH
ABoranpo. /Jlex/

1.2 1 2 OIIK-1-Y1 JI.1J12.1
OCHOBHBIE 3aKOHBI XUMHH. OIIK-1-B1 VK- J12.2713.1
3akoH 3KBHBaJICHTOB /JIek/ 1-31 J3.2

313233

1.3 CBOIiCTBa OCHOBHBIX KJIaCCOB 1 2 OIIK-1-Y1 YK | JI1.2J12.1J13.

coeauHeHmi. /J1ab/ -1-V1 1J13.2
212233

1.4 CaMOoCTOsITENIbHOE U3YUCHHE 1 2 OIIK-1-V1 JI1.2J12.2J13.
yuebHoro Marepuana B LMS OIIK-1-B1 VK- 2
Moodle: Uctopust pa3BuTHs 1-31 213233
xumun /Cp/

1.5 CaMOoCTOsITENIbHOE U3YUYCHHE 1 2 OIIK-1-V1 JI1.2J12.1
yaeOHOro Marepuaiga B LMS OIIK-1-B1 VK- JI2.2J13.1
Moodle:AtomHO- 1-31 YVK-1-B1 313233
MoJekyJsipHoe yuenue /Cp/

1.6 CaMOoCTOsITENIEHOE U3YUYCHHE 1 2 OIIK-1-V1 JI1.2J12.1 P20
y4ebHoro Marepuana B LMS OIIK-1-B1 VK- 2192 33
Moodle:3akoH MOCTOSHCTBA 1-31
cocraBa. CocTaBneHue
hopmya GHHAPHBIX
coeauneHmit /Cp/

1.7 CaMoCTOsTENNbHOE U3YUCHHE 1 2 OIIK-1-Y1 JI1.1J12.2J13.
yuebHOro marepuana 8 LMS OIIK-1-B1 1J13.2
Moodle:Cocranenue 313233
(hopMyIT THIPOKCHIIOB H
comneii /Cp/

1.8 CaMmocTosITeNNbHOE H3YUECHUE 1 2 OIIK-1-Y1 YK | JI1.1J12.1JI3.
yuebHoro marepuana B LMS -1-31 1
Moodle:ITpumenenne 2102233
3aKOHOB ABOTa/ipo ¥ ra3oBbIX
3aKOHOB ISl PELLICHUS
XUMHUUecKux 3amad /Cp/

1.9 No 1 OcHoBHBIE KIacChl 1 2 OIIK-1-Y1 VK J.1
XUMUYIECKUAX -1-31 JI1.3J12.1
coequnenuit /IIp/ J12.2J13.2

212233




1.10 | Ne2 3aKkoH 5KBHBaJIECHTOB. OIIK-1-B1 VK- JI1.2J12.2
Pemenue pacueTHbIx 1-Bl1 213253
3anmaq /Tlp/

1.11 | Ne2 3akon VYK-1-31 YK-1- | JI1.1J11.2
9KBUBaAIEHTOB /J1ab/ Vi JI1.3J12.1J13.

1
212233
Paznen 2. Ctpoenue
BelleCTBA.

2.1 Crpoenne aroma. KBanToBBIE OIIK-1-Y1 YK | JI1.2J12.1JI3.
quciaa. ATOMHbBIE OpOUTAITH. -1-31 YK-1-V1 1
Ipunnun Iayns. [Ipasuio 0102233
XyHzaa 1 IopsiA0K
3aI0JTHCHHUS AaTOMHBIX
opouraneit. [TpuHiwn
HaMMEHBIIIeH YHEPTHH.

[Nepuognueckuit 3akoH u
IMepronuueckas cuctema
XHUMHUYECKUX 3JIEMEHTOB B
CBETE TEOPUU CTPOSHHUS
aroma /Jlex/

2.2 XuMHUeCcKas CBS3b. OIIK-1-V1 JI1.1J11.2
CtpoeHune MOJIeKyI. OIIK-1-B1 VK- JI1.3J12.2
IMprauasb! 06pa3zoBaHus 1-B1 019233
xuMuyeckon ceasu. [pupona
XUMHYECKON CBSI3H.

Mortekyiia BOAOpoIa |
METO/JIbl €€ onrcaHus. Meton
BC u rubpunnzanus
opburaneii /JIex/

2.3 CaMOCTOsITENIEHOE U3YUCHHE OIIK-1-Y1 VK J.1
yuebHoro marepuana B LMS -1-31 JI1.2J12.1
Moodle:DnekTpoHHbIE JI2.2J13.2
(hopMyJIBI 3JIEMEHTOB. 213253
XapakTepHucTrKa 3JIeMeHTa
o ¢popmyne /Cp/

2.4 CaMocTosATeNNbHOE U3YUEHUE OIIK-1-Y1 JI1.1J12.1
y4ebHoro Marepuana B LMS OIIK-1-B1 JI2.2J13.1
Moodle:3aBucuMOoCTb J3.2
nonoxxenus B [1I1C ot 212233
ctpoenus aroma /Cp/

2.5 CaMOCTOsITENIbHOE U3YUYCHHE OIIK-1-B1 YK- J.1
yaeOHOro Marepuaiga B LMS 1-31 JI1.2J12.2J13.
Moodle:TTepuoanyeckoe 1
W3MEHEHHE CBOWCTB BEIIECTB 213253
B 3aBHCHUMOCTH OT
nonoxenust B [1C /Cp/

2.6 CaMocCTOsTENIbHOE U3YUYCHHE VK-1-¥1 VK-1 JIT.1J12.1
yuebHoro marepuana B LMS -B1 J12.2J13.1
Moodle:BaneHTHOCTb. 212233
Kosanenrtnas csi3b /Cp/

2.7 CaMoCTOsTENNbHOE U3YUCHHE OIIK-1-Y1 VK J.1
ydebHoro marepuana B LMS -1-V1 JI1.2J12.2J13.
Moodle:MeTamnndeckas 2
cBs3b /Cp/ 313233
Paznen 3. OxkuciaurebHO-

BOCCTAHOBUTEJIbHBIE
npomecchl

3.1 OKHCITUTENBHO- OIIK-1-V1 JI.1J12.2J13.
BOCCTaHOBUTEJIbHBIC OIIK-1-B1 VK- 1J13.2
peakuu. YpaBHEHUS 1-31 212233

aneKTpoHHOrO Oananca. /IIp/




3.2 OKHCITUTENIBHO- OIIK-1-Y1 VK JI1.1 J11.2
BOCCTaHOBHUTEIILHBIC -1-B1 JI1.3J12.1J13.
MPOLIECCH B METAJUTYPTHH. 1J13.2
OCHOBHBIE 3aKOHOMEPHOCTH 212233
npotekanus. /Jlex/

33 CBsI3b OKHCIIUTEIBHO- VK-1-31 YK-1- | JI1.2J12.2J13.
BOCCTaHOBHUTEIBHBIX Vi 1J13.2
CIOCOOHOCTEH JIEMEHTA CO 2132033
CTPOCHUEM aTOMa, OCHOBHBIC
OKHCIIUTENN U
BoccTaHoBuTeNH /JIek/

34 Ne3 OxucnutenbHO- OIIK-1-B1 VK- | JI1.3J12.1J13.
BOCCTAHOBUTEJILHBIE 1-B1 1J13.2
peaxiyun /J1ad/ D192 33

3.5 CaMOoCTOsITENIbHOE U3YUCHHE OIIK-1-Y1 YK | JI1.1J12.1JI3.
yuebHoro mMarepuana B LMS -1-31 2
Moodle: Ananu3 212233
OKHCJIUTEIBHO-

BOCCTaHOBUTEIILHOU
cnocobroctu aroma /Cp/

3.6 CaMocTosITeNNbHOE H3YUICHNE OIIK-1-Y1 YK | JI1.2J12.2JI3.
yuebHoro marepuana B LMS -1-B1 1
Moodle: Tunmunbie 212233
okucnureny. Hemeransl.

Kucnotsr. /Cp/

3.7 CaMmocTosTeNbHOE U3YUECHUE VK-1-31 YK-1- | JI1.2J12.2J13.
y4ebHoro Marepuana B LMS B1 2
Moodle:OxucnuTensHbIe 212233
CBOICTBA XpOMATOB,

JIMXPOMATOB, a30THOI
kucioThl. /Cp/

3.8 CaMOCTOsITENIbHOE U3YUCHHE OIIK-1-Y1 JI1.2J12.1J13.
yuaebHOro marepuana 8 LMS 1
Moodle: Tunmusbie 2139233
BOCCTaHOBHTENH. MeTaslTHl,
cynbduasl, HUTpUILL /Cp/

3.9 CaMocCTOsTEIbHOE U3YUYCHHE VK-1-V1 JIT.2J12.1J13.
yuebHoro marepuana B LMS 2
Moodle:BoccTaHOBUTEBHBIC 2132233
cBoiicTBa rajgoreHu 08, /Cp/

3.10 [CamocTosiTenbHOE U3yUCHHE OIIK-1-B1 JI1.2J12.2J13.
yuebHOro marepuana 8 LMS 1
Moodle:OxucauTeabHo- 212233
BOCCTaHOBHUTEIbHAS
JIBOMCTBEHHOCTh. Peakiuu
JHCIporiopunoHupoBanust. /C
p/

Paznen 4. daexkrpoxumus

4.1 CaMOCTOsITENIbHOE U3YUCHHE VK-1-31 YK-1- | JI1.1JI1.2
yaebHOro marepuaiga B8 LMS B1 JI1.3J12.1J13.
Moodle:OcHoBbl 1
ANEKTPOXUMHUUECKUX 213253
nporeccoB. ['anbBaHUYECKUI
anemeHT /Cp/

4.2 CaMmocTosITeNNbHOE H3YUECHUE OIIK-1-B1 VK- | JII1.1J12.2J13.
y4yeOHoro matepuana B LMS 1-31 YK-1-Bl1 2
Moodle:3mnexTponns kak 313233

METOJ TOTyUYeHUs U
paduHUPOBaHUS METAILJIOB.
Pacuer maccel 1 00beMa
MPOIYKTOB 3neKTpoim3a. /Cp/




43 Ne4 DnexTpoxuMuueckue YK-1-31 YK-1- J1.2J12.1
MPOLIECCHI: KOPPO3US B1 JI2.2J13.1
METaJIJIOB, TAIbBAHUICCKUM JI3.2
3JIEMEHT, 3IEKTPOIIH3. 313233
[TPumeHeHue qaHHBIX
IIPOLIECCBO B
Metamurypruu /IIp/

4.4 PactBops! 1 pacTBOpeHue. OIIK-1-Y1 JI1.3J12.1J13.
OO01e 3aKOHOMEPHOCTH OIIK-1-B1 VK- 1
(DU3UKO-XUMHUYECKOTO 1-B1 213253
mporiecca pacTBOPEHHS
BewiecTB. V3meHeHnue
CBOMCTB pacTBOpoB. Pacuer
KOHIEHTpalui
pactBopoB /JIex/

4.5 DNEeKTPOIH3 B PACTBOPAX OIIK-1-Y1 YK | JI1.1J12.2JI3.
JJIEKTPOJIUTOB. -1-¥1 YK-1-Bl 2
["anpBaHMYECKHE TTPOIECCHI. 213253
Koppozus. /J1a6/

Paznea S. PacTBopbl

5.1 PactBops1. Pacuer VK-1-31 VK-1- | JI1.1 JI1.2
KOHLEHTpauui Vi JI1.3J12.1
pactBopos /IIp/ 212233

5.2 CoiictBa pactBopoB. /T1p/ YK-1-V1 VK-1 JI1.2J12.1

-B1 JI2.2J13.1
212233

53 Peakuuu noHHOro ooOMeHa. OIIK-1-YV1 YK JI1.3J12.2 P34
I'uoponus conel, BnuseHue -1-B1 215253
WOHOB METaJUIOB Ha
n3menenue pH
pactBopa /IIp/

5.4 [Ipurorornenue pacteopa OIIK-1-V1 JI.1J12.1 P6
3a/IaHHOM OIIK-1-B1 JI2.2J13.2
KoHIeHTparmu /J1ab/ 212233

5.5 I'upponus coneit /J1a6/ OIIK-1-B1 VK- JI1.3J12.1

1-31 212233

5.6 CaMOoCTOsITENIEHOE U3YUCHHE OIIK-1-Y1 VK | JI1.2J12.2J13.
yuebHoro Marepuana B LMS -1-V1 1
Moodle:Obuire cBoicTBa 212233
pactBopoB. PacTBOpHI Kak
MHOT'O KOMIIOHEHTHbBIE
cucreMsl. PactBopurens u
pacTBOpsieMOE BELIECTBO.

PactBopuMoOCTS.
Hacpimennsie n
HEHACHIII[CHHBIE,
MIEPECHIICHHBIE,
pa30aBIICHHBIC H
KOHIIGHTPUPOBAHHBIE
pacTtBopsl. Bzaumonelictsue
PacTBOPEHHOIO BELECTBA U
pactBopuTens. /Cp/

5.7 CaMOoCTOsTENNbHOE U3YUCHHE YK-1-31 YK-1- JI1.2J12.1
yuebHoro marepuana B LMS B1 212233

Moodle:PacTBopsI
3JIEKTPOJIUTOB.
ONEeKTPOIUTUYECKASL
JIUCCOIIMAIUS PACTBOPEHHBIX
BelllecTB. Teopus
AEKTPOIMTUIECKON
nuccounanuu. Koncranra u
CTelNeHb TUCCOLMALUN
€11aboTo AITEKTPOIHTA. 3aKOH
pasbasnernns OcBanbaa. /Cp/




5.8

CamocTosATeTbHOE H3YUCHHE
y4ebHoro Marepuana B LMS
Moodle:PacTBOpEI CHIIBHBIX
anexrponuToB. Kaxymascs
CTeNeHb TUCCOLMALIUI
CHJIBHOT'O 3JIEKTPOJINTA.
HoHHOe npou3BecHUE BOMBI.
Bognopoassiit u
TUAPOKCUIIbHBIN MTOKa3aTeNu.
WNnnukaropsl. Metonbt
onpenenenus pH.
[IpousBenenue
pactBopuMocTi. OOMEHHbIE
peaKkyy B pacTBOpax.
I'upponus coneit. Koncranra
U CTENEeHb T'UAPOIM3a.
Bydepnsie pactBopsr. /Cp/

OIIK-1-Y1 YK
-1-V1

JI1.2J12.2J13.
2
01030233

Pa3nen 6. O6mue
3aKOHOMEPHOCTH
XUMHYECKHX MPOIECCOB.

6.1

3aKOHOMEPHOCTU
MIPOTEKaHMUS MTPOLIECCBO B
IIPUPOAE. IIEPBBII U BTOPOI
3aKOHBI TEPMOJHMHAMUKH.
Oueprus ['nod6ca.
Xumuueckoe

paBHOBecue. /Jlex/

OIIK-1-Y1
OIIK-1-B1 VK-
1-31

J.1J12.1
0109233

6.2

OCHOBBI TEPMOXUMHH.
Pacuer TernoBbix 3¢ hexToB
peaxrmii /Tp/

VK-1-31 YK-1-
Bl

JI1.3J13.1
013233

6.3

XuMHUYECKOe paBHOBECHE.
CMmerieHue XuMHUIeCKOro
paBHOBecus B cucteme /I1p/

VK-1-V1

JI1.2J12.2
013233

6.4

N3MepeHue TeIIoBoro
s dexTa peakun
HeWtpanu3anuu /J1ab/

OIIK-1-B1

J1.2
010233

6.5

N3yuenue ckopocT
XUMHUYECKON peakLuy U
(haKTOPOB, BIMSIONINX Ha
Hee /J1ab/

JI1.1J12.1J13.
2

6.6

CamocTosATeTbHOE H3YyUCHHE
y4ebHoro Marepuana B LMS
Moodle:OcHoBEI
tepmoxumun. /Cp/

OIIK-1-Y1 YK
-1-V1

J.1J12.1
2.2
0103233

6.7

CamocTosATeTbHOE U3YUCHHE
yuebHoro marepuana B LMS
Moodle:Onpenenenne
3aBUCHMOCTH CKOPOCTH
pEaKLMy OT KOHLIEHTPALMHU U
Temnepatypsl. CMeleHune
pasHOBecwus. /Cp/

JI1.2J12.1J13.
1
01030233

6.8

CaMocCTOsATENbHOE U3YUEHUE
yuebHOro marepuana 8 LMS
Moodle:3akon I'ecca.
Pacuets! TemmoBeIx 3¢ dexTo
peaxumii. /Cp/

OIIK-1-B1 VK-
1-31 YK-1-B1

J1.2
013233

6.9

CamocTosATeTbHOE U3YUCHHE
yuebHoro marepuana B LMS
Moodle:Btopoe Havaio
TepmoanHaMuKH. [ToraTHE 00
sHTponuu. 3mMeHeHue
SHTPONHH IPH (Ha30BbIX U
XUMHYECKUX

npespamenusx. /Cp/

JI1.2J12.1J13.
1
01030233




6.10

CamocTosATeTbHOE H3YUCHHE
y4ebHoro Marepuana B LMS
Moodle:Camonpon3BoIbHOE
IIPOTEKAHUE PEAKLIMH.
Oueprus ['m66ca. Ponb
SHTAJIBIIUIAHOTO U
SHTPONHUIHOTO (HaKTOPOB B
OTIpeieNIeHUH HalpaBICHUs
mporecca. /Cp/

OIIK-1-Y1 YK
-1-V1

J1.2J12.1
013233

6.11

CaMoCTOsATETIPHOE H3YUCHHE
yaeOHoro marepuaiaa B LMS
Moodle:OcHOBEI XUMHUYECKOI
kuHeTUKH. CKOpOCTh
XHUMHUYECKOH Peakiuu 1
(hakTOpHI ee opeeIsIomue.
3aBUCUMOCTb CKOPOCTH
PEaKIUK OT KOHLICHTPAI[HN
pearenToB. Kunernueckoe
ypaBHEHHE PEaKIUH.
ITpaBuno Baut-T'odda.
Koncranra ckopoctu
peakuuu. DHeprus
axktuBanuu. Katamus u
Katanu3atopbl. /Jlek/

JI1.3J12.1J13.

2
012233

6.12

CaMOoCTOATETIHHOE H3YUCHHE
yaeOHOro marepuaiga B LMS
Moodle: Xumudeckoe
paBHoBecue. OOpaTuMbie U
HEOOpaTHMbIC XUMHUYESCKHE
peakuuu. Koncranra
XUMHYECKOTO PABHOBECHUS U
ee cBsI3b ¢ dHepruei ['nboca.
CMeleHne XMMUYECKOTO
paBHOBECHS IIPU U3MEHEHUH
ycnosuil. [Ipunnun Jle-
[atense. /Cp/

OIIK-1-Y1 VK
-1-31

JI1.2J12.1
0102393

6.13

KOHTpOJbHas pabota /Cp/

JI1.3J13.1
012233

KM4

6.14

3a4€CT

/Cp/

OIIK-1-B1 VK-
1-31

J.1J12.1
0103233

KM1

Pasznen 7. lloaroroBka K
KOHTpOJ]l)]-Ib[M
MepONpPUATUSM U
BbINOJHSIEMBIM padoTam

7.1

O0BeM yacoB
CaMOCTOSITETILHOM PabOTHI Ha
noaroroBky k KM /Cp/

OIIK-1-Y1
OIIK-1-B1 VK-
1-31

JI1.1J12.1J13.

2
0132233

7.2

O0beM yacoB
CaMOCTOATEIBHON paboThl HA
nmoaroroBky xk BP /Cp/

OIIK-1-Y1
OIIK-1-B1 YK-
1-B1

J1.2

JI1.3J12.2J13.

1
0132233

Paznen 8. OcHoBbI
KOOPAMHAIIMOHHOH XUMHH




8.1

XapakrepucTuka
KOOpAMHALUOHHBIX
COeTMHEHUH, UX TTOTydeHHE,
KIaccu(uKarms.
KommnekcoobpazoBarensb u
nuraHjapl. Buemnss n
BHYTpPEHHSASA
KOOpAWHALMOHHEIE Cepshl.
KoopaunanuonHoe uucio,
3aBHCHMOCTD
KOOPAMHALMOHHOTO YHCJIA OT
3apsafa U paguyca
KOMIIIIEKCOOOpa3oBaTels.
PaBHOBecus B pacTBOpax
KOOpAWHALMOHHBIX
coenunennii. Koncranra
HeyCTOH4INBOCTH. /JIek/

YK-1-31 YK-1-
v1

J.1J12.1
013233

8.2

CaMmocTOsTENIbHOE U3YUEHUE
yuaebHOro marepuana 8 LMS
Moodle:HomenknaTtypa
KOOpAMHALIMOHHBIX
coenuHeHuil. KBantoBo-
MEXaHUYECKHE METOJIBI
TPAKTOBKH XMMUYECKOM
CBSI3M B KOMITJIEKCHBIX
coenuHeHusX. Meron,
BaJICHTHBIX cBsA3el. [lonsiTue
0 TEOPUHU KPUCTAJUIMYECKOTO
nosst. CHeKTpOXUMUYECKUI
psn nurangos. M3omerpus
KOOPJIMHALIMOHHBIX
COeIMHEHUH. 3HaUeHHUE U
MIpUMEHEHNE
KOOPIMHALIMOHHBIX
COEJIMHEHUH B HayKe U
texauke /Cp/

VYK-1-¥1 VK-1
-Bl

JI1.2J13.1
012233

8.3

CaMOoCTOATETHHOE H3YUCHHE
yuebHoro marepuana B LMS
Moodle:TTony4denue
KOMITJICKCHBIX COCTTHEHUH.
CBoiicTBa KOMIUIEKCHBIX
coeaunenuit. /Cp/

OIIK-1-Y1 VK
-1-B1

JI1.3J12.2
013233

8.4

CaMocTosTenbHOE U3YUCHUE
yaeOHoro marepuaiaa B LMS
Moodle:CocTaBnenue
(hopMyJ1 KOOpANHAIIMOHHBIX
coeuHeHui. Pacuer
KOHCTAHTHI

HecrtoikocTh. /Cp/

OIIK-1-Y1
OIIK-1-B1

JI1.1J13.2
01030233

8.5

CamocTosITeNNbHOE U3YUEeHUE
y4ebHoro Marepuana B LMS
Moodle:Meton
KOMILIEKCOHOMETPHUUECKOTO
tutpoBanus /Cp/

OIIK-1-B1 VK-
1-31

J.2J12.1
0103233

8.6

Komriekcusle conu.
Homenknarypa,
o0pa3oBaHue, pa3pymleHue
KOMIIJIEKCHBIX COJIEH.
3HaueHue B

metamtyprun /I1p/

OIIK-1-Y1 VK
-1-V1

JI1.3J13.1
01030233

8.7

KommiekcHbIe U IBOMHEIE
conu. CBoiicTBa
coenuHenuii /J1ab/

VK-1-31 YK-1-
B1

JI1.1J12.2
013233

Pa3znen 9. Crpoenue u
CBOIICTBA HEMETAJLIOB P-
3JIeMEeHTOB.




9.1

CamocTosATeTbHOE H3YUCHHE
y4ebHoro Marepuana B LMS
Moodle:IToarpymma remusi.
O0mas xapakTepuCTHKa
3j1eMeHTOB. HaxoxxneHue B
IIPUPOAE, METOIbI IIOTYUEHUS
COeTMHEHHS OJIarOPOIHBIX
rasos. [IpakTuueckoe
MPUMEHEHHE OJIarOpOJHBIX
razoB. /Cp/

YK-1-31 YK-1-
v1

J.1J12.1
013233

9.2

Bogopoxa. [Tonoxxenue B
NEPUOJUYECKON CUCTEME,
0011ast XapaKTepUCTHKA,
n3ortonsl. JlabopaTopHble 1
MPOMBIIITICHHBIE METOIBI
nonyueHus. dusnueckue u
XUMHYECKUE CBOICTBA.
Iunpunel, ux
KIaccu(UKanus, CrocoOs!
MOJTy4eHUS U CBOKCTBA.
OO61ast XxapakTepucTHKa
BOJIOPO/IHBIX COSIMHEHUH
HeMeTaioB. [Ipumenenue
Bomopoza. /Jlex/

VYK-1-¥1 VK-1
-Bl

JI1.2J13.2
012233

9.3

T"anorensl. OGIas
XapaKTepUCTHKA, ITOTyYeHHUE,
(uznveckre 1 XMMHUUECKUe
cBoiictBa. CoeiuHEHHE
TaJIOTEHOB C BOJIOPOJIOM,
MOy 4EHUE, CBOUCTBA.
IInaBukoBast KUCIIOTA,
XJIOPOBOZOPOTHAS,
OpomMoBOmOpOIHAS U
MOJJOBOJIOPOIHAST KUCIIOTHI.
Tanorenuner. /Jlex/

OIIK-1-Y1
OIIK-1-B1

JI1.3J12.1
0102393

94

CamMocTosTenbHOE U3YUCHUE
yaeOHoro marepuaiga B LMS
Moodle:CpaBHeHHE COBHCTB
OKHUCIIUTEIBHO-
BOCCTaHOBHTEIBHBIX
KHCIIOPOIOCOAEPKAIIIX
KHCIIOT rajgoreHos. /Cp/

OIIK-1-B1 YK-
1-31

J1.1
JI1.2J13.2
012233

9.5

CaMmocTosITeNNbHOE U3YUEeHUE
y4ebHoro Marepuana B LMS
Moodle:B3aumoneiicteue
TaJIOTEHOB C PAaCTBOPaMH
IIEJI04YEeil ¥ BOJIOM.
CoenrHEHNE TaIOTEHOB C
KkuciopooM. Dropus
KHCIIOpOJia, OKCHIBI XJIOpa,
Opoma, Hona.
Kucnoponconepxaniue
kucnotTsl. [Ipumenenue
rajoreHoB. /Cp/

OIIK-1-Y1 VK
-1-V1

J1.2
JI1.3J12.2
010233

9.6

CsoiicTBa smemenToB VII A
TPYIIIBI A UX
coenunenuii /I1p/

VK-1-31 VK-1-
B1

JI1.1J13.1
01030233

9.7

CsoiictBa snementos VII A
TPYIIIBI U UX
coennHenuii /J1a6/

VYK-1-31 YK-1-
V1

JI1.2J12.2
0103233




9.8

Kucnopon. O6mas
XapaKTePHCTHKA, CTPOCHHE
MOJIEKYJI, TabopaTOpPHEIC U
MPOMBIIIIEHHEIE CIIOCOOBI
nojy4eHusi, puzndeckue u
XUMHUuecKue cBoictBa. O30H,
€T0 TIONTy9IeHNe, CTPOCHHE
MOJIEKYJ1, CBOMCTBA U
npumeHenue. /Jlex/

VYK-1-¥1 YVK-1
-B1

JI1.3J13.1
013233

9.9

Bopna. ®usnueckue cBOMCTBa,
Jiparpamma COCTOSTHUS,
XHMHYECKHE CBOMCTBA.
Kpucramnorunparsl, ux
CTpPOEHHE U UX CBOWCTBA.
CrrocoOBI OYHCTKH BOIEI.
[lepokcun Bogopona,
CTpOEHHE, MOJTyUeHHE,
CBOMCTBA,

npumeHenue. /Jlex/

OIIK-1-Y1 VK
-1-Bl

JI.1J12.1
01030233

9.10

Cepa. OOmias
XapaKTepHCTHKA,
HaXOXXACHHUE B IPUPOIE,
CTIOCOOBI IOy IeHHS,
(huznveckre 1 XMMUYECKue
cBoiictBa. CepoBomopo,
CyIb(UABL, TTOIHCYTH(GUIBL.
CoenuHeHue cephl ¢
KHCIIOPOZIOM: OKCHIB,
KHCIIOPOIOCOAEpIKAIITHIE
KHCIIOTHI (CepHHUCTAsS
KUCJIOTa, CepHast KHCIIOTa,
JMCEpHAst KUCTIOTa,
THOCEPHAs KHCIIOTA,
MIEPOKCOKHUCIIOTHI CEPBI), UX
conu. [IpumeHeHue cepsl U ee
coenuHeHUH. /JIex/

OIIK-1-Y1
OIIK-1-B1

JI1.2J13.2
0103233

9.11

CBolicTBa cepsl U ee
coeauHeHwmii /J1ab/

OIIK-1-Y1 VK
-1-31

JI1.3J12.1
012233

9.12

CaMmocTosITeNNbHOE U3YUECHUE
y4ebHoro Marepuana B LMS
Moodle:Crioco0sr
MPOMBIIIIEHHOTO
MIPOM3BOJICTBA CEPHOI
KHCIIOTHI. € IPUMCHEHNE B
HapogHOM xo3siiicTBe. /Cp/

OIIK-1-B1 VK-
1-V1

JI1.1J13.1
0103233

9.13

CaMoCTOsATENbHOE U3YUECHUE
yuebHoro marepuana B LMS
Moodle:Cenen, Tennyp u
nonoxui. O6mas
XapaKTepPUCTHKA 3JIEMEHTOB,
HaXOXKAE€HHUE B IPUPOJE,
(u3MgeCcKre ¥ XUMHUYECKHE
cBolicTBa. Bonopoansle
COeIMHEHHs CeJIeHa U
teqnypa. CeneHuabl U
Tesurypuasl. OKCHIBI CeTIeHa
U TeJIypa.
Kucnoponoconepxariue
KHCIIOTHI CeJIeHa U TeJLTypa.
IIpumeHneHue ceneHa u
temnypa. /Cp/

OIIK-1-Y1 VK
-1-B1

JI1.2J12.2
013233

9.14

CsoiicTBa 3memMenToB VI A
TPYIIIBI X UX
coenuuenuii /T1p/

VK-1-31 VK-1-
V1

JI1.3J13.2
01030233




9.15

CsoiicTBa smemenTos VI A
TPYIIIBI U UX
coennHenuii /J1a6/

OIIK-1-Y1 YK
-1-B1

J.1J12.1
013233

9.16

Asot. Obmas
XapaKTepHUCTHKA DJIEMEHTA,
HaXO0XJIECHHUE B MPUPO/IE,
CIOCOOBI TMONTyYeHHS a30Ta,
(pu3MUeCcKHe U XUMUIECKHe
cBolictBa. CoenMHEHHUs a30Ta
C BOZIOPOJIOM, CITOCOOBI
noiy4eHusi, pusndaeckue u
XUMHYECKHE

cBoiicTBa. /JIek/

OIIK-1-B1

JI1.2J13.1
012233

9.17

CaMOCTOsATETIBHOE H3YUCHHE
yaeOHOro Marepuaiga B LMS
Moodle:Coennnenue a3ora ¢
kucnoponoM. Okcupl a3oTa,
KHCIIOPOIOCOAEpIKALITHE
KHCJIOTHI a30Ta, UX
nonyueHue u csoicraa. Comn
KHCIIOPOIOCOACPKALINX
KucnoT azora. [Ipumenenune
a3oTa u ero

coenunenuii. /Cp/

VK-1-V1

JI1.3J12.2
0103233

9.18

CaMOoCTOsATEIbHOE H3YUCHHE
yuaeOHOro Marepuaiga B LMS
Moodle:®ocdop. Obmas
XapaKTepPHUCTHKA 3JIEMCHTa,
HaXOXKACHHE B IPUPOIE.
ANTOTpOIHBIE MOTUPUKAIIHN
thochopa. Criocobs
noyuenus pocdopa.
Du3HIECKHE U XUMHIECKUE
cBoiicTBa ocdopa.
Bonopoanslie coequnenus
dbochopa. Dochuabt
MmeTauioB. /Cp/

VYK-1-B1

JI1.1J13.2
01030233

9.19

CaMOCTOsATENbHOE U3YUEHUE
yuebHOro marepuana 8 LMS
Moodle:Kucnopoansie
coeauueHust Gocdopa.
Kucnoponoconep:xamue
Kuciothl pocdopa.
®docodartel. [IpumeHenne
tdocdopa u ero

coeaunenuii. /Cp/

OIIK-1-V1

JI1.2J12.1
013233

9.20

CsolicTBa 3eMeHTOB V A
TPYIIIBI U UX
coenmaenui /T1p/

OIIK-1-B1

JI1.3J13.1
013233

9.21

CaoiicTBa 31eMeHTOB V A
TPYIIIBI X UX
coennHenuii /J1ab/

VK-1-V1

JI1.1J12.2
013233

9.22

Yrnepon. Obmas
XapaKTEepUCTHUKA 3JIEMEHTA,
HaXOXJI€HHE B TIPUPOJIE.
AJNNOTPOIHBIE MOTU(PHUKAIIIN
yrirepona. Crioco0bt
nony4eHusi, pusndeckue u
XMMUYECKUE CBOMCTBA.
Bonopoansle coenunenus,
KHCIIOPOJTHBIE COCTUHEHMUS,
KHCIIOPOJIOCOAePIKALIIIE
KHCJIOTBI U UX COJIH.
IIpumeHneHue yriaepona u ero
coenuueHUH. /JIex/

OIIK-1-B1 YK-
1-B1

JI1.2J13.2
010233




9.23

CamocTosATeTbHOE H3YUCHHE
y4ebHoro Marepuana B LMS
Moodle:Kpemnuii. O6mias
XapaKTepUCTHKA 3JIEMCHTa,
HaXO0XJI€HHE B TIPUPOJIE.
AJntoTpornHsie MOTU(UKAIIT
kpeMHHs. CrIoco0bI
HOTy4YeHus, GU3NUECKHE U
XUMHYECKUE CBOWCTBA.
Bogopoansie coequnenus,
KHCIJIOPOJHBIC COSANHEHUS,
KHCIIOPOJ0COAePIKALIIE
KHCJIOTBI U UX COJIH.
IIpuMeHeHne KpeMHHUS U €70
coeaunenui. /Cp/

YK-1-31 YK-1-
Bl

J1.3J12.1
013233

9.24

CsoiicTBa 3memMenToB [V A
TPYIIIBI U UX
coenmHenwii /T1p/

OIIK-1-Y1
OIIK-1-B1

JI1.1J13.1
0103233

9.25

CsoiicTBa 3memMeHTOB [V A
TPy U UX
coenuHenuii /J1ab/

VK-1-31 VK-1-
B1

JI1.2J12.2
013233

Paznen 10. Ctpoenue u
CBOIiCTBA METAJLJIOB S-
3JIEMEHTOB.

10.1

O01mas xapakTepuCTHKa
MeraiuioB. [Tonoxxenue B
IICXD, crpoeHue aroma,
METaIHIecKasi CBA3b.
OOLIHOCTD U pa3HUIA
cBoiicts /Jlex/

VYK-1-31 YK-1-
V1

J.1J12.1
0103233

10.2

Ioarpynma sutus. O6mas
XapaKTePUCTHKA DIICMEHTOB.
Haxoxnenue B npupoze,
METO/IbI TOMYYCHHUS
COEIMHEHH IETOYHBIX
MeTaiuioB. IIpaktuueckoe
MPUMEHEHUE MIETOYHBIX
MertaiioB. /Jlex/

VYK-1-¥1 VK-1
-Bl

JI1.2J13.1
0102393

10.3

Coiicta s-mMetaiuios. /TIp/

OIIK-1-V1
OIIK-1-B1

JI1.3J12.2
012233

10.4

CamocTosATeTbHOE H3YyUCHHE
y4ebHoro Marepuana B LMS
Moodle:IToarpymma
O6epmnus. [Tonoxenne B
NIEpUOANUYECKOI cucTeme,
o0IIast XapaKTepPUCTHKA,
METO/IbI TTOJTyYEHHSI.
Puznyeckue U XMMUYECKUe
cBoiicTBa. OKCHUIIBL,
TUIPOKCHIIBI, HX
KIaccu(uKanus, CocoOs!
MIOJIy4Y€HUs U CBOMCTBA.
[Ipumenenne
LIETI0YHO3EMETbHBIX
MmeTasuios /Cp/

VK-1-31

JI1.2J13.2
013233

10.5

CsoiicTBa s-meTamios /J1ad/

OIIK-1-Y1

J.1J12.1
0103233

Paznen 11. CtpoeHue u
CBOICTBAa METAJJIOB P-
3J1eMEHTOB




Amomunnii. O61as
XapaKTEePUCTHKA, TOTyICHHUE,
(usndyeckne 1 XMMUYECKUE
cBoricTBa. OKCHII, THIPOKCH]I,
COJIH ATTFOMUHHMS.
[IpuMeHeHrEe aTIOMUHUS |
ero coequHeHui. /T1p/

YK-1-31 YK-1-
v1

J.1J12.1
013233

11.2

CaMocTOsTENIbHOE U3YUECHUE
yuebHoro marepuana B LMS
Moodle:T"ammii, nHIUH,
tayumit. O6mas
XapaKTepUCTHKA DIIEMEHTOB.
HaxoxnaeHue B ipupoze,
CTIOCOOHI TTOTyIeHHS,
(pu3MUeCKHe U XUMUIECKHe
cBolictBa. CoenrHEeHUS
TAJUTUSL, HHAUS, TAJUTUS ¥ UX
npumenenne. /Cp/

VK-1-V1 VK-1
-Bl

JI1.2J13.1
013233

11.3

OmoBo, cBuHel. O0mas
XapaKTePUCTHKA JICMEHTOB,
CIOCOOBI MONyYSHHS,
(usndeckre 1 XMMUYECKUE
cBoiicTBa. OKCHU/IBI,
runpokcubl. [Ipumenenune
oJioBa, cBUHIA. /JIex/

OIIK-1-Y1 VK
-1-B1

JI1.3J12.2
013233

CaMocCTOATETIFHOE H3YUCHHE
yaebHOro marepuaiga B8 LMS
Moodle:HcTopus pa3BuTus
Mmeramtyprud. [lomydeHue
0JIOBa, MEIIH,

amromunwus. /Cp/

OIIK-1-Y1
OIIK-1-Bl1

JI1.2J13.2
0102393

CaoiicTBa p-
snemenToB /J1a6/

YK-1-V1

J.1J12.1
013233

P14

Paznen 12. Ctpoenue u
cBoiicTBa MeTAJLJIOB d-
3JIEMEHTOB.

12.1

CaMocCTOsATETBHOE H3yUCHHE
y4ebHoro Marepuana B LMS
Moodle:IToarpynma ckanmus.
OOmas xapakTepuCTHKa
3JIEMEHTOB, HAXOXK/ICHUE B
HPHUPOJIE U MOTyUCHHE.
OKcHBl, THAPOKCHIBL.
[IpumeneHue 31eMeHTOB
noArpymmsl ckanaus. /Cp/

VYK-1-31 YK-1-
V1

J.1J12.1
0103233

P27

12.2

CaMOoCTOATETIPHOE H3YUCHHE
yaeOHOro marepuaiga B8 LMS
Moodle:IToarpymnmna TuTtaHa.
OO011as xapakTepuCTUKA
HIIEMEHTOB, HAXOX/ICHHE B
IPUPOJIE U MOTyUCHHUE.
Oxcuapl, THAPOKCHUIBL.
[MpumeHeHnE AIIEeMEHTOB
noarpymnmsl Turana. /Cp/

VK-1-V1 VK-1
-Bl

JI1.2J13.1
010233

P31

12.3

CaMocTOsTENIbHOE U3YUECHUE
yuebHoro marepuana B LMS
Moodle:TToarpymma BaHausl.
O0mas XxapaKkTephCTHKa
3JIEMEHTOB, HAXOX/ICHHE B
HPHUPOJIE U TIOTyUYEHHE.
OKCHIBI, THAPOKCHIBI.
ITpumeHneHue 31eMEHTOB
noArpynmnsl Banaaus. /Cp/

OIIK-1-Y1 VK
-1-B1

JI1.3J12.2
013233




12.4

IMoarpynma xpoma. O6mast
XapaKTEepUCTHKA 3JIEMEHTOB,
HaXOXJICHHE B TIPUPOJIE H
nony4yenue. OKCUBI,
runpokcupl. [Ipumenenne
3JIEMEHTOB [OJATPYIIIIbI
xpoma. /JIex/

OIIK-1-Y1
OIIK-1-B1

JI1.1J13.2
013233

12.5

CBoiicTBa XpoMa U €ro
coenuuenuii /J1ad/

YK-1-31

JI1.2J12.1
013233

P1

12.6

[loarpynna Mapranua.
OO01as xapakTepuCcTUKa
JJIEMEHTOB, HAXOX/ICHHE B
IpUPOJIE U MOTyUCHHUE.
OKkcubl, THAPOKCUIBL.
IIpumeHneHune 31eMEHTOB
HOATpyNIEI Mapranna. /Jlex/

YK-1-V1

JI1.3J13.1
0103233

12.7

Mertannsl cemeiicTBa xenesa.
OO011as xapaKTepuCTUKA
SIIEMEHTOB, HAXOX/ICHHE B
MIPHUPOJIE U TTOTyUSHHE.
UyryH u ctanb. OKCHIIBL,
TUAPOKCU]IBI, COETUHEHUS
METaJJIOB CeMeHCTRa XKeesa.
IIpuMeHeHrE METAIIOB U UX
coenuHeHui. /Jlex/

YK-1-Bl

JI1.1J12.2
013233

12.8

CBoiicTBa METAIIOB
ceMeiicTBa Kenesa U UX
coeaunenuii /J1ab/

OIIK-1-Y1

JI1.2J13.2
01090233

P7

12.9

CamocTosATeTbHOE U3YUCHHE
yuebHoro Marepuana B LMS
Moodle:Mertaiibl cemeiicTa
miatuHbL. OO01Iast
XapaKTepUCTHKA DJIEMEHTOB,
HaXO0XJIeHHE B IPUPOJIE U
nosryuernue. OKCuapl,
THIPOKCHIIBI, COSTUHEHUS
METaJUIOB ceMelcTBa
iatuHel. [IpuMeHenne
METaJUIOB U MX

coeaunenuii. /Cp/

OIIK-1-B1

JI1.3J12.1
013233

P31

12.10

[oarpynmna menu. O61as
XapaKTePUCTHKA dJICMEHTOB,
HaXOXJIEHHE B TIPUPOJIE U
nony4enue. OKCUAbI,
ruapokcusl. [IpuMenenne
AJIEMEHTOB TTOJTPYIIITHI
menu. /Jlex/

VK-1-31

JI1.1J13.1
0103233

12.11

[oarpynma meau.
OCco00EHHOCTH XUMHUYECKUX
CBOICTB MenH, cepebpa u
30J10Ta. 3HAYEHHE ITUX
METAJJIOB B
npombIiienHocTH /TIp/

VYK-1-V1

JI1.2J12.2
013233

P24

12.12

IMoarpynma uaka. O0nas
XapaKTepUCTHKA JIEMEHTOB,
HAXOXKACHHUE B IPUPOJC U
nonydenne. OKCHIBI,
THIpOKCcHIIBL. [I[puMeHeHme
AJIEMEHTOB MOATPYIIITBI
uuaka. /Cp/

YK-1-B1

JI1.3J13.2
010233

P30

12.13

CaolicTBa IWHKA U €T0
coequHeHn. OCHOBBI
1BeTHOH Metamtyprun /I1p/

OIIK-1-Y1

J.1J12.1
0103233

P32




12.14 | Pa3ButHe 1OMEHHOTO 2 OIIK-1-B1 JI1.3J13.1
MPOU3BOICTBA B 215253
HoBorpowunxke. JlomeHHbII
MPOIIECC MPOU3BOJICTBA
gyyryHa. /Jlex/
Pa3nen 13. 5. Ctpoenue u
cBoiicTBa MeTaJLIoOB f-
3J1€MEHTOB.
13.1 |CamocTosITeNEHOE N3yUCHUE 3 OIIK-1-Y1 JI1.1J12.1J13. P30
yuebHoro marepuana B LMS OIIK-1-B1 VK- 1
Moodle:JlanTaHOHIHI. 1-31 YK-1-V1 313233
O0mas xapakTepuCcTHKa
JJIEMEHTOB, HAXOKJICHHE B
MIPUPOAE U MOTyUYECHHUE.
OKCHIBI, THIPOKCHIBI.
IIpuMeHneHue 1aHTaHUNOB.
AxtuHonasl. OO1as
XapaKTepUCTUKA 3JIEMEHTOB,
HaXOXJIEHHE B TIPUPOJIE U
nony4enue. OKCUABI,
ruapoxcusl. [Ipumenenue
aktuHOUIOB. /Cp/
13.2 |Penxo3emenbHbIE METAILIBI. 2 VK-1-31 YK-1- | JI1.2J12.2J13.
HaX0KJ€HUE B IPUPOJIE. Vi 2
[Ipumenenue B 213253
MIPOMBIIIJICHHOCTH. BrusiHne
IIpUMeECEH PeJKO3EMENbHBIX
METaJIJIOB HA CBOWCTBA
cTaieit u cruraBoB /JIex/
13.3 | KonTponbHas pabora 0 OIIK-1-Y1 YK | JI1.3J12.1JI3. KM3
/Cp/ -1-B1 1
212233
13.4 | Ox3amen /Cp/ 25 OIIK-1-B1 J1.1 KMm2
JI1.2J12.2J13.
2
212233
Paznea 14. IloaroroBka K
KOHTPOJIbHBIM
MEpONpHUSITHAM U
BBINOJIHSIEMBIM padoTam
14.1 | OO6bem vyacoB 8 VK-1-Y1 VK-1 | JI1.1J12.1JI3.
CaMOCTOSITENILHOM PaboTHI Ha -B1 1
noarotoBky k KM /Cp/ 0102233
142 | O6beM "acoB 16 VK-1-31 YK-1- | JI1.2J12.2J13.
CaMOCTOSITETbHOH paboTHI HA V1 2
noarotoBky k BP /Cp/ D192 93
5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KouTpoabHble MeponpuATHS (KOHTPOJIbHAsI padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.I), BONPOCHI s
CaMOCTOSITEIbHOM MOAT0TOBKHU
Kon KonTponbHoe Tposepsiembie
KM P HHIIMKATOPBL Bonpock! 11 TOATOTOBKU
KOMIIETeHIHUH
KM1 3auer VK-1-31;VK-1- 1. Xumus, KaK pasfell €CTeCTBO3HAHUS. 3HAUEHNE XUMHUY KaK HayqHOU
V1;YK-1-B1 OCHOBBI MaTepuanoBeieHns1. OCHOBHBIE TIOHITHS XUMHU: aTOM,

MOJIEKYJIa, HOH, MOJIb, aTOMHAs MOJICKYJISIPHAS. Macca, CIOCOObI MX
onpeneneHust. OCHOBHBIE 3aKOHBI XMMUU: 3aKOH COXPaHEHMS MacChl,
KaK OCHOBA MaTepHAaIbHOTO OaaHCca TEXHOIOTHYIECKOTo Ipolecca,
3aKOH IIOCTOSHCTBA COCTABa BELIECTB, 3aKOH YKBUBAIEHTOB, 3aKOH
ABorajpo.

2. Crpoenue aroma. Macca 1 9Heprusi B MaTepUalbHOM MUPE.
OneMeHTapHbIe YaCTUIIBI U TIONs. Macca, 3apsi, CIIMH U ApyTHUe
CBOWCTBA JICMEHTAPHBIX BEIIECTB. S11pO 1 3IEKTPOHHAs 000JI0UKa.
KsanToBsle uncia. BoHoBas GpyHKINSA 1 37€KTPOHHAS INIOTHOCTH B




aTome. AtTomHble opoutany. [Ipunimn [Tayns. EMKOCTB 351€KTPOHHBIX
ob6omnouek. [IpaBuio XyHa 1 NOPSIOK 3aII0THEHHS aTOMHBIX
opOwuraneii. [IpuHINT HANMEHBICH YHEPTHH.

3. CTpoeHue IEKTPOHHBIX 000JI0UEK aTOMOB AJ1eMeHTOB. [ToHsTHE

3¢ dexTUBHOTO 3apsaa sapa aroma. IlepuognyHOCTb CTPOSHUS
AEKTPOHHBIX 000s104eK. [IoTeHIMAIBI HOHN3ALUH U CPOJICTBO K
IEKTPOHY aToMa. Paauycsl aTOMOB HOHOB. DIEKTPOOTPULIATENILHOCTD
aTOMOB XUMUYECKHUX HJICMEHTOB.

4. Ilepuonnueckuii 3akoH u [lepuoandeckas cucTeMa XUMHUECKUX
3JIEMEHTOB B CBETE TEOPUU CTPOCHUS aTOMA.

1. Xumndeckas cBsi3b. CTpoeHne Monekyi. [IpuanHsl 00pazoBaHust
xumudeckoit casu. [Ipupona xumudeckoi cBsazu. Mosekyna Bogopona
1 Metofsl ee onmcanust. Meton BC u rubpuamsanus opOuTanei.

2. BanenTtHoe coctosHue aToMa. KoBaneHTHast CBS3b B MHOTOATOMHBIX
MornekyJax. JJoHOpHO-akenTopHoe B3auMoaeiicTeue. HanpaBneHHOCTH
1 HACHIIIAeMOCTh XMMUYECKOIT KOBAJIEHTHOH CBSI3H.

3. MexxMoneKyJsipHble B3auMoJecTBHsL. XUMUUecKasi CBSI3b U THUIIbI
KpucTainos. MloHHas cBA3b. B3aumozeiicTBe HOHOB KpUCTAUIMYECKON
peleTKy. DHeprus HOHHONW KPUCTAIIMYECKON PELIETKH, BIUSHUE
pa3MepoB u 3aps10B noHoB. Cuisl Ban-nep-Baanbca.
OpueHTaunOHHOE, MHAYKIIMOHHOE U JUCIEPCHOHHOE
MEKMOJIEKYTISIPHOE B3aUMOJEHCTBHE.

4. OCHOBBI XUMHUYECKOW TEPMOJAUHAMUKU. JHEPTreTHUECKUE
XapaKTepUCTUKU XUMUYeCKUX peakuuil. [lepoe Hauano
TepMoAnHaMUKH. [IpeBpalrieHne s3Hepru u paboTHI B

XUMHYECKHUX nporeccax. Tepmoxumus. 3akoH I'ecca. Pacuerst
TETIIOBBIX 3((EKTOB PEeaKIHii.

5. Bropoe nauano repmoauHamuku. [lorstue 06 suTponun. M3MeHeHue
SHTPONHU NPHU (Ha30BBIX ¥ XUMHUUYECKUX IPEBPAILCHUSIX.
Camomnpom3BoJIbHOE IPOTeKaHue peakuid. DHeprus ['mooca. Pois
SHTAJIBIIMITHOTO U SHTPOIHHHOTO (h)aKTOPOB B OMPEACICHUN
HalpaBJIeHHs Ipoliecca.

6. OCHOBBI XUMHYECKOH KMHETHKH. CKOPOCTh XMMUYECKOH peakLuu U
(haxTOpHI ee onpenensIoniue. 3aBUCHMOCTh CKOPOCTH PEAKIHH OT
KOHIICHTPAIIUU PEareHTOB.

Kunernueckoe ypasHenue peakiuu. [1pasuio Bant-T'odda. Koncranra
CKOPOCTH peakIiy. DHeprus akTHUBAIMK. Katamus u katanu-3aTopel.

7. Xummueckoe paBHOBecre. OOpaTuMble 1 HEOOpPATUMbIE XHMUUECKHE
peakiuy. KoHcTaHTa XUMHYIECKOTO PAaBHOBECHUS U €€ CBA3b C YHEprueil
I'n66ca. CmemieHne XMMUYECKOTO PaBHOBECHSI IIPH M3MEHEHUH
ycnoBuit. [Ipunnun Jle-1llarense.

8. O6u1me cBoiicTBa pacTBOPOB. PacTBOPEI Kak MHOTO KOMIOHEHTHEIE
cucTeMbl. PacTBopuTens 1 pacTBopsieMoe BellecTBo. PacTBOpUMOCTS.
HacrimieHHbIe 1 HEHACHIIEHHBIE, TICPECHIICHHBIE, pPa30aBICHHbBIC U
KOHIICHTPHUPOBAaHHBIE PacTBOPEL. B3anmMoelcTBre pacTBOPECHHOTO
BEIL[ECTBA U PACTBOPUTEISL.

9. PacTBOpBI HEANEKTPONUTOB. 3aKOHBI Payis. JlaBneHue 1 cocTaB napa
HaJ pacTBOpoM. Kpucramm3anus u kuneHue pactsopa. Kprockonus u
90YILTMOCKOIHSL.

10. PacTBOpPBI 2NEKTPOIUTOB. DIIEKTPOIUTHUYECKAS JUCCOLHAIHS
PacTBOPEHHBIX BemecTB. TEOpHs AMEKTPOIUTHYECKON TUCCOUAIINH.
KoncTaHTa U cTEeneHp ANCCONMANNY CIab0To IEKTPOIHUTA. 3aKOH
pazb6asnenus OcBajibia.

11. PacTBOpPBI CHIIBHBIX 3JIEKTPONIUTOB. Kaxkymiascs cTeneHsb
JIFICCOIMAIIN CHIIBHOTO 3JIEKTPONINTA. AKTHBHOCTD M KO3()QUINECHT
akTuBHOCTU. MlOHHOE Mpou3BeieHue Bobl. BonopoaHsblii u
THAPOKCHIIBHBIN MoKa3aTend. IHAUKaTOpHI.

12. OKHCIUTETEHO-BOCCTAHOBUTEIBHBIE TTPOIIECCHI, KaK PEaKIIH
nepeHoca 3jekTpoHa. OKUCIUTENN, BOCCTAHOBUTENH. THITBI
OKHCIIUTENbHO-BOCCTAHOBUTENBHBIX peakuuil. KonnuecTBeHHbIe
XapaKTEPHCTUKH OKHUCIUTENbHO-BOCCTAHOBUTENBHBIX IIPOLIECCOB.

13. DnexTpoaHbIe MOTEHIIMAIbl METAJUIOB. | allbBAHUYECKUI SJIEMEHT.
Bonoponustii anexTpoa. YpaBHeHue DpHCTA. DIEKTPOIU3 PACTBOPOB U
pacruiaBoB. DNEKTPOIUTHUECKOE TOTyYEHHE METAIIOB.
DeKTpOXUMHYECKasi KOPPO3HS METaJLIOB.




KM2

OK3aMCH

VYK-1-YV1;VK-1-
BI;0IIK-1-V1

1. Xumus, kaK paszjen eCTeCTBO3HAHM. 3HAYCHHE XUMUH KaK HAyYHOH
OCHOBBI MaTepuanoBefieHus. OCHOBHbIE IOHATHUS XUMUU: aTOM,
MOJIEKyJIa, IOH, MOJIb, aTOMHAsI MOJICKYJISIpHAsl Macca, CIIOCOOBI MX
omnpeneneHns. OCHOBHbIEC 3aKOHBI XUMHH: 3aKOH COXPAHEHHUS MacCHI,
KaK OCHOBa MaTepHaJIbHOTO OaraHca TEXHONOTHYECKOTo mpolecca,
3aKOH IIOCTOSHCTBA COCTABa BELIECTB, 3aKOH HKBHBAJIECHTOB, 3aKOH
ABoragpo.

2. Ctpoenue atoma. Macca u SHeprus B MaTepHaIIEHOM MHpE.
OneMeHTapHbIe YaCTUIBI U TONs. Macca, 3apsil, CIIMH U ApyTue
CBOICTBA AIIEMEHTAPHBIX BEMIECTB. SIAPO U 3JEKTpOHHAS 000I0UKA.
KsanToBsle uncna. BonroBas GpyHKIMS 1 37€KTPOHHAS INIOTHOCTH B
atome. Atomuble opourtanu. [Ipunuun ITayns. EMKOCT 27€KTpOHHBIX
ob6omnouek. [IpaBuino XyH/a 1 HOPSIOK 3aII0NTHEHHS aTOMHBIX
opOurtaneii. [TpuHIIT HaNMEHBIIIEH SHEPTUH.

3. CtpoeHue 21eKTPOHHBIX 000JI0UEK aTOMOB 2J1eMeHTOB. [ToHsTHE
s¢dexTrBHOTO 3apsza sapa aroma. [leppoanyHOCTH CTPOCHUS
ANIEKTPOHHEIX 00004eK. [loTeHInab HOHU3au U CPOJICTBO K
JIEKTPOHY aroMa. Paauycsl aTOMOB HOHOB. DIEKTPOOTPHLIATENILHOCTD
aTOMOB XUMUYECKHUX HIIEMEHTOB.

4. Ilepuonuueckuit 3akoH u Ilepuoandeckas cucTeMa XUMHYECKUX
3JIEMEHTOB B CBETE TEOPUU CTPOCHUS aTOMA.

1. Xumuueckast cBsi3b. Ctpoenue Moiekyd1. [Ipuunner 00pazoBaHust
xuMudeckoi cssizu. [Ipupona xummuueckoit cesi3u. Moinekyia Bogopoaa
1 Metofbl ee oncannst. Metox BC u rubpuamsanus opOuTanei.

2. BanentHoe cocTosHue aToMa. KoBaneHTHas CBS3b B MHOTOATOMHBIX
MonekyJax. JJoHopHO-akenTopHoe B3auMoaeicTeue. HanpaBneHHOCTD
U HACBIIAEMOCTh XMMUYECKOM KOBaJIECHTHOM CBSI3U.

3. MexMoneKyIsIpHble B3auMOACHCTBUS. XUMHUUECKas CBSI3b U THIIBI
Kkpuctayinos. MloHHas cBA3b. B3aumozeiicTBe HOHOB KPUCTAUIMYECKON
peneTky. JHeprist HOHHOH KPUCTAINIMIECKON PEIIeTKH, BISHIEC
pa3MepoB U 3apsaoB HOHOB. Cunbl Ban-nep-Baanbca.
OpueHTalMOHHOE, UHAYKIMOHHOE U JUCIEPCHOHHOE
MEKMOJIEKYTISIPHOE B3aUMOJEHCTBHE.

4. OCHOBBI XUMHUYECKON TEPMOAUHAMUKH. DHEPreTHUECKHUE
XapaKTePUCTUKU XUMUYECKUX peakuuil. I[lepoe Havano
TepMoauHaMuku. [IpeBparenne sHeprun 1 paboThl B

XUMHU4eckux npoueccax. Tepmoxumus. 3akoH ['ecca. Pacuerst
TETIOBBIX 3((EKTOB PEeaKIHii.

5. Bropoe nauano tepmMonuHaMuku. [Toustue 06 suTponuu. Msmenenue
SHTPONHU NPHU (Ha30BBIX ¥ XUMHUUECKUX IPEBPAILCHUSIX.
Camornpon3BosIbHOE IpoTeKaHue peakuid. DHeprus ['mooca. Pois
SHTAIBIUHHOTO M SHTPONUITHOTO (JaKTOPOB B ONPEICICHUN
HalpaBJIeHHs Ipolecca.

6. OcHOBBI XUMUYECKON KHHETHUKU. CKOPOCTh XUMUYECKOW PEAKINH U
(hakTOpHI ee onpeneInsIone. 3aBUCHMOCTD CKOPOCTH PEAKIHH OT
KOHIIEHTPAIIUU PEareHToB.

Kunernueckoe ypasHenue peakiuu. [1pasuno Bant-T'odda. Koncranra
CKOPOCTH PeakIliy. DHEprus akTHBAIMK. Katamns u katann-3aTopel.

7. Xummueckoe paBHoBecre. OOpaTuMble ¥ HEOOpPaTUMbIE XMMUUECKHE
peakiuy. KoHcTaHTa XMMHYECKOTO PaBHOBECUS U €€ CBA3b C YHEeprHeil
I'nb6ca. CmenieHne XUMIYECKOTO PAaBHOBECHS IPU H3MEHEHHH
ycnosuil. [Tpunnun Jle-llarense.

8. O0mue cBoiicTBa pacTBOPOB. PacTBOpHI Kak MHOTO KOMITOHEHTHBIE
cucTeMbl. PacTBoputens 1 pacTBopsieMoe BelecTBo. PacTBOpUMOCTS.
HaceimeHHbIe 1 HEHACHIIIEHHEIE, TEPECHIICHHBIC, Pa30aBIeHHbBIC
KOHI[CHTPUPOBAaHHBIE PacTBOPLL. B3anMoelcTBre pacTBOPECHHOTO
BEILIECTBA U PACTBOPUTEIISL.

9. PacTBOpBI HERNEKTPOAUTOB. 3aKoHbI Payiis. [laBienue u cocras napa
HaJl pacTBOpoM. Kpucramumsanus u kuneHue pactsopa. Kprockonus u
90YILTMOCKOIHSL.

10. PacTBOpPBI ANEKTPOIUTOB. DIEKTPONUTHYECKAS JUCCOLHALHS
PacTBOPEHHBIX BemIeCTB. TeOpHs AMEKTPOTUTHIESCKON TNCCOTHAIINH.
KoncTaHTa U cTeneHb AUCCONMANNY CIa00T0 MEKTPOIHUTA. 3aKOH
paz6asnenus OcBaib/a.

11. PacTBOpBI CHIIEHBIX 371€KTpONIMTOB. Kaxkymasicst cTerneHp
JIFICCOIMAIIN CHIIBHOTO 3JIEKTPOJINTA. AKTHBHOCTD U KO3 (OUIUCHT
akTUBHOCTU. MlOHHOE Npou3BeieHue Bobl. BoopoiHblil 1




TUIPOKCUIIbHBIN Moka3aTenu. THaukaropsl.

12. OKHCAUTETBHO-BOCCTAHOBHUTEIBHBIE TPOLIECCHI, KAK pPeaKIuu
nepeHoca 31eKTpoHa. OKUCIUTENHN, BOCCTAHOBUTENU. THIIbI
OKHCJINTENbHO-BOCCTAHOBUTENBHBIX peaknuil. KonnuecTBeHHbIE
XapaKTepHCTHKH OKUCIUTENbHO-BOCCTAHOBUTENBHBIX IIPOIIECCOB.

13. DnekTpoHble MOTEHIMANBI METAILIOB. ['abBaHUYECKUH IIEMEHT.
Bonoponusiit anekrpon. YpaBHeHHe DpHCTA. DIEKTPOIN3 paCTBOPOB U
pacIuiaBoB. DNEKTPOTUTHYECKOE OyYeHHE METAILIOB.
OneKTpoXuMHYecKasi KOppo3Hs METaJLIOB.

14. XapakTepucTHKa KOOPAMHAIIMOHHBIX COCTUHEHHM, UX TIOTYUYCHHUS,
knaccuukanus. Komruiekcoobpas3oBarens u turanisl. PaBHoBecHs B
pacTBopax KOOpJAMHAIIMOHHBIX coequHeHnil. Homenknarypa
KOOpPAMHALMOHHBIX COETUHEHUN. XUMUYECKast CBSI3b B KOMIUIEKCHBIX
coenHeHMX. [IpuMeHeHre KOOpIMHAIIMOHHBIX COSANHEHUH B HayKe
TEXHUKE.

15. Bonmopon. ITonoxxeHue B IEpUOANYECKON CUCTEME, METOIbI
HOMydYeHns], GU3NIECKHe U XUMH-4eCKUE CBOHCTBA, IPIMEHEHHUE
BOJIOPOAA.

16. I'anorensl. O0mas XxapakTepuCcTUKa, MOTy4YeHue, pusndeckue u
xumuyeckue cBoiictBa. Co-eJUHEHNE raJoreHoB C BOJOPOJOM,
noiy4eHue, cBoicTBa. CoeAMHEHMsI FaJOI€HOB C KUCIOPOIOM.
IIpuMeHeHHE TaJIOTeHOB.

17. Kucnopoxn. Cepa. OO1ast XapakKTepUCTHKA, CIIOCOOBI MOTYUYCHHUS,
(u3myeckre 1 XMMHUECcKre cBocTBa. O30H, €ro MOJTydeHHe, CTPOCHHUE
MOJIEKYJ, CBOMCTBA U IpuMeHeHue. Boga. dusnueckue CBOUCTBA.
Ilepokcun Bogoposa, CTpoeHue, MOTyueHHe, CBOIICTBa, TPHMEHEHHE.
CoenuHeHue cepsl ¢ BOAOPOAOM, KrcaoponoM. IIpuMeHeHue cepsl U ee
COCIIMHEHU.

18. Asot. @octop. Obmast xapaKTepUCTHKA, CIOCOOBI MOITyUYEeHNUS,
(u3nueckre n xumMuaeckue cBorcTa. CoeJUHEHNS a30Ta ¢ BOJOPOIOM,
CTIOCOOBI TONTyYeHUs, PU3NIECKUE U XUMHYECKHE CBOHCTBA.
CoenuneHue a3ora ¢ kucaoponoM. Conu KuciopogocoaepKamx
KkucaoT azora. [IpuMmenenune azora u ero coequHeHnid. Bonoponueie
coeaunenust Gocdopa. Kuciaopomusie coenune-aus pocdopa.
®docdarel. [Ipumenenne Gocdopa 1 ero CoeMHESHMUA.

19. Yraepoa. O6mast xapaKTepuCTHKA, HAXOXKICHUE B IIPUPOJIE.
Aunnorponssle Moandukanuu. Crioco0s! nomydenus, Gu3nIecKue u
XUMHUYECKUE cBOMcTBa. BomopoaHble coeJUHEHUS, KUCIOPOIHbIE
COEIMHEHUSI, KUCIOPOJOCOAEPKAIINE KUCIOThI U UX COJH.
IIpumenenue yriepo/ia 1 €ro COeAMHEHUH.

20. s-metayuibl [ u Il rpynm. [lonoxeHue B mepHOANYECKON cCUCTEME,
o0Iast XxapaKTepUCTHKA, METO/IBI ToydeHs. Pusnueckue u
XuMmmu4eckue cBoicTBa. OKCHIBI, TUAPOKCUIBI, UX KIacCH(UKaIus,
CrocoOb! Moy4deHus U cBoiicTBa. [IpumeHenue.

21. p-meramnst 111, IV rpynm. O61mast XxapakTeprCcTHKa 3JIEMEHTOB.
Haxoxnenue B mpupoe, criocoObl NOMydeHus, GU3NIeCKue u
xuMuueckue coiictsa. [Ipumenenue. 22. d - metamiel. [V u V rpymnm.
OOmias XapaKTEepUCTUKA SIIEMEHTOB, HAXOXKIEHUE B IPHPOJE U
nonydenue. Oxcuapl, ruapokcusl. [IpuMeneHue.

23. d - metamast VI, VII rpynmn. Obmmas XxapakTepHUCTHKA HIEMEHTOB,
HaXoXK/I€HHE B PUpoJe U norydeHue. OKCHIbI, THAPOKCHUIBL.
IIpumenenue.

24. MeTaisl ceMelCcTBa Jkelne3a, IaTuHel O0IIas XapakTepuCcTHKa
3JIEMEHTOB, HAX0XA€HHUE B IPUPO/JIE U MonyueHue. UyryH U cTalb.
Oxcubl, THAPOKCHIBI, COETUHEHHS METAILIOB CEMeicTBa XKenesa,
wiatussl. [IpuMenenue.

25. oarpynmna mexu. O61Ias XapaKTepPUCTUKA IEMEHTOB, HAXOXKACHHE
B Mpupoze U nomydenue. Oxcuapl, ruapokcuasl. [Ipumenenue
3IIEMEHTOB MOATPYIIITEI MEJTH.

26. INoarpynma nuHKa. O6Imas XapakTepUCTHKA JIEMEHTOB,
HaxoXKA€HHE B PUpPoJe U nomxyde-Hue. OKCUIbl, THIPOKCUIBIL.
ITpuMmeHeHUE 11EMEHTOB MOATPYIIBI IUHKA.

27. Jlantanuabl. AKTHHEABL. OOIIas XapaKTepHUCTHKA HIEMEHTOB,
HaxOoXKAEHHE B IIpUpoje U no-iryderne. OKCUabl, THIPOKCUIBL.
[Ipumenenue.




KM3

KontponbsHas
pabota Nel

YK-1-B1;0IIK-1-
V1;0IIK-1-B1

1. Hanummre 35eKTpoHHbIE (OPMYIIBI JIEMEHTOB C MOPSIIKOBBIMU
HoMepamu 7 u 23. OnpezenuTte, K KaKoMy 3JIEKTPOHHOMY CeMeICTBY
NpUHAIJISKAT SJIEMEHTHI, KaKHUe 3JIEKTPOHBI SBIISIOTCS BAICHTHBIMH,
KaKOBO MECTOIOJIOKEHHUE dIeMeHTOB B [lepuoandeckoii cucreme?
HanumuTe hopMymasl BEICIINX OKCHIOB U THAPOKCUIOB AT ATUX
3JIEMEHTOB, YKaKUTE UX KMCIOTHO-OCHOBHBII XapakTep.

2. Jlaiite coBpeMeHHYyI0 (hopMymipoBKy [leprommaeckoro 3aKoHa.
O0bmwsicHuTe ero ¢pusnueckuit cMpicl. Kakyro HU3NIYIO U BEICIIYIO
CTENEHU OKUCIICHUSI MPOSBIAIOT KPEMHHH, MBIIIBSK, CENIEH U X10p?
ITouemy? CoctaBbTe HOpMYIIBI COCTUHEHNH TaHHBIX 3JIEMEHTOB,
OTBEUAOMINX 3THM CTEIICHSIM OKUCIICHHUS.

3. Kak meron BC o0bscHseT nuneitHoe ctpoenue Monekyisl BeCl2 u
TeTpadipuuecKoe crpoeHue Mosekyiasl CH4?

4. 3aKOHYUTE ypaBHEHUS OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIUIL:
K2S+KMnO4+H2S04 S+... Cu+ HNO3 (pa36) = ... PaccraBbTe
K03 QUIMEHTHI Ha OCHOBE 3JICKTPOHHBIX YPaBHCHUH. YKaXHUTE B
Ka)KJJ0lf peakIiy OKHUCIINTENb 1 BOCCTAHOBUTEIb.

5. Kaxkast macca NaOH neoOxoamma st HefiTpanmzaiuu 0,2 M
pacTBopa a30THOM KHUCIOTHI 00bemMoM 600 mi?

6. Hanmmmre ypaBHeHHs peakunii HOHHOTO 0OMEHa B MOJIEKYJISIDHOM 1
MOHHOM BHJIaX MEXKTy PaCTBOPaMH:

a) a30THAs KHUCJIOTA U TUIPOKCUJ ITUHKA,

0) KapOOHAT KaJbLHs U CONISIHAs KUCIIOTa.

7. 3anumuTe cXeMy TalbBaHHYECKOTO 3JIEMEHTa, B KOTOPOM KaJMUeBas
1 OJIOBSTHHAS IUTACTHHKH MOTPY>KEHBI B PACTBOPHI CBOMX COJIEH.
YKakuTe aHO[ U KaTo/l, HAMTUIINTE SIeKTPOHHbBIE yPaBHEHUS
HPOLIECCOB, IIPOTEKAIOMINX Ha 3JIEKTPOAAX MPH €ro padore.
Paccumraiite DIC.

8. 3anumure ypaBHEHUS peakIuif, IPOTEKAIOMINX HA MHEPTHBIX
3MEKTPOAX MPH ANEKTPOIU3E BOJHOIO PACTBOPA XJIOPUAA MAaTHHUS.
PaccunTaiiTe KOIMYECTBO IEKTPUIECTBA, HEOOXOIUMOE IS
nonydenus 10 mu xnop

KMm4

KontponbsHas
pabora Ne2

VK-1-Y1;0IIK-1-
V1;0IK-1-B1

CBoiicTBa IEMEHTOB U UX COeIUHEHHH (IPUMEPHBIN BapHaHT OuieTa)
1. Jlaiite xapakrepuctuky MeraimiaMm [ A rpynmsl. CoctaBbTe HOpMyIIbI
OKCHJIOB ¥ THAPOKCHIIOB, OOBSCHHTE, KaK MEHSIOTCS CBOWCTBA
METaJIIOB IO TIOATPYTIE ¢ YBEIMUCHNEM 3apsaa sapa. Hammmure
YpaBHEHHUs peakluil, XapaKTepU3yIOIIe XUMUYECKUE CBOMCTBA
IIETOYHBIX METAJIOB.

2. Hanumure ypaBHEHUsI peakLui, IpU IOMOLIY KOTOPBIX MOXKHO
OCYIIECTBUTH CIIEAYIOMUE IIPEeBpaIleHUs: MapraHer — XIOpH
Mmaprania (II) — ruapokenn mapranua (II) — ruapokcun mapranna (IV).
3. JlonmmuTe ypaBHEHHS peakuuii, pacctaBbre ko3 ¢umnerTs: MnO2
+FeSO4 + H2SO4 = ... MoS2 + HNO3 = H2MoO4 +...+...+...
K2Cr207 +Zn + H2SO4 = ...

4. CnnaB Meny, »Kene3a M IIMHKA Maccoi 6 I (Macchl BceX KOMIIOHEHTOB
paBHBI) momecTHITH B 18,25 % pacTBop comnstHOI KuCIoTH Maccoit 160 T.
PaccunraiiTe MaccoBbIe TOIH BEIIECTB B HOIyYHBIIEMCS PACTBOPE.

5. Crioco6bl monmyueHus xkenesa. PaccMoTrpute JOMEHHBIH Ipolecc Kak
OKHCJIUTEITbHOBOCCTAaHOBHUTEIIBHBIH.

6. XKenesHoe u3zenue MEUIEHHO pa3pyllaeTcs N0 IeiicTBUEM
C1abOKHUCIION Cpeibl, HO IPU KOHTAKTE XKeJie3a ¢ MeIHON MPOBOJIOKOM
CKOPOCTb PEAKIIUH OKUCIIECHUS 3HAUUTEIBHO YBEINUUBACTCS.
OOBsICHUTE 3TO SBJICHUE C TOYKH 3PCHUS HIICKTPOXIMHUH.

5.2. IlepeyeHnb padoT, BbINOJHSIE

MbIX 0 gucuuinHe (Kypcosast padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u T1.11.)

Kox Hasparue IIposepsiembie
WUHIUKATOPBI Copepxanue paboTh
paboTsl paboTsl N
KOMTIETSHIINH
P1 Jlaboparopras YK-1-Bl 1.MaliTe XapakKTEpUCTUKY OKCHJIaM, Ha KaKHE KJIACChl HOAPa3eII0TCs
pabota Nel OKCH/IBI.
CBOICTBa OCHOBHBIX 2. CBoiicTBa OCHOBHBIX COCAMHCHUH.
KJIacCOB 3. CoiicTBa kucioT. Kucnopogocoaepskarine u 6e3KUCIOPOAHbIE
COeIMHEHUN KucaoTel. HazBanue conen.
4. Conu. CBoiicTBa, Kiaccu(UKaIUs, JUCCONUALIHS
P2 JlaboparopHast OIIK-1-B1 1. ChopmynupoBaTh 3aKOH SKBUBAJICHTOB.
pabota No2 3akoH 2. Paccuntarh S5KBUBaJICHTHYIO Maccy 3aJJaHHOT'O BEIL[ECTBA.
9KBUBAJICHTOB 3. PaccunTaTh SKBHBaJICHTHBII 00BEM ra3a.

4. 3KCHepI/IMeHTaJ'IBHO YCTaHOBUTDH 3KBHBAJICHTHYIO MacCy METalljia.




P3 Jlaboparopras OIIK-1-B1 1. YMeTb pacCUUTHIBATh CTEIIEHU OKUCICHUS DJIEMEHTOB B BEILIECTBAX.
pabota Ne3 2. laTb onpezaeseHne MOHATUIO OKUCIUTENb. [IpuBecTr npumepsl
OKHCIUTENFHOBOCCT THUIIMYHBIX OKUCIUTEICH.
aHOBUTEIILHBIE 3. laTe onpezesieHre TOHATHIO BOCCTAaHOBUTENb. [IpuBecTH mpuMepsI
peakuu TUIIMYHBIX BOCCTAHOBUTEIIEH.

4. OLEHHUTH OKHCIIUTEIHHO-BOCCTAHOBHUTEIIBHYIO CIIOCOOHOCTD
BEII[ECTBA.

P4 JlaGoparopHast YK-1-B1 1. laTh onpeenenue MOHATHUIO AeKTponn3. [IpaBuia Beioopa
paborta Ne 4 MPOLIECCOB Ha KaTOJE U aHOAE B DJIEKTPOJIHU3E PACTBOPOB DIIEKTPOIHUTOB.
DIEeKTPoIH3 B 2. aTb onpezeseHne MOHITUIO FaIbBAHUYECKUN 3JIEMEHT.
pacTBOpax 3. CocTaBHUTH CXEMBI TATbBAHHYIECKUX HIEMEHTOB C 3aJaHHBIMH
JJIEKTPOIUTOB. 3NEKTPOIAMH.
l'anbBannveckue 4. Paccuutare 3/IC rajapBaHU4ECKOrO 3JIEMEHTA.

MIPOLECCHI. 5. YpaBuenue Hephcra.
Kopposus. 6. 3axon Papanest 11 pacdeTa MacCsl 1 00beMa IIPOTYKTOB
9JIEKTPOIH3a

PS5 JlaGoparopHast VYK-1-Bl 1. PacTBopeHHe Kak (GU3NKO-XUMHUYECKHH MpoLecc.
pabota Ne 5 2. BrIpakeHHe KOHIICHTPALUH pacTBOPOB, 3HaHKE (popMyIT pacyera
Ipurorosnenue KOHIICHTPAIIHN.
pacTBopa 3a1aHHOI 3. [TonsiTHE TUTPOBaHMS, OCHOBHASI (YOPMYyiIa THTPOBAHHMS.
KOHLIEHTPALHH.

P6 JlaboparopHast OIIK-1-Bl1 1. DHepreTuka XMMUYECKUX PEaKIUi, pa3HOBUAHOCTH PEaKIUii 10
paborta Ne 6 TeroBomy 3ddekry.

I'upponus coneit 2. 3akon I'ecca u cieIcTBUS U3 HETO.
3. CyuHoCTh KaJOpUMETPUUECKOr0 METO/Ia ONpeIeIeH s TEIIOBOTO
s dekTa peakiuu.

P7 JlaboparopHast YK-1-V1 1. CkopoCTh XUMHYECKOM peakluy. 3aKOH JIeUCTBYIOIIUX Macc.
pabota Ne§ 2. Xumm4eckoe paBHOBECHE U (DaKTOPHI, BIHSIONINE Ha CMEIICHHE
Wzyuenune ckopocTi XUMHUYECKOTO PAaBHOBECHS.

XUMHUYECKON 3. [Ipunuwmn Jle-Illatense.

peaknuu u 4. ®axTOpBbl, BIUAIOIINE Ha CKOPOCTh PEAKLIUU.
(bakxTopoB,

BIIMSIIOIIMX Ha Hee

P8 JlaboparopHast VK-1-V1 1. Kakue coequHEHHST OTHOCSTCS K KOMIJIEKCHBIM COE€IUHEHUSIM?
pabora Ne 9 ITpuBeaure npuMepsl.

Kommnekcusle u 2. Kaxue coequHEHNS HA3bIBAIOTCS BOMHBIME comsmu? IIpuBenute
JBOMHBIC COJIH. MPUMEPHI IBONHBIX COJIEH.

CaoiicTBa 3. Kakue xumuueckue cBs3H JEHCTBYIOT B KOMITJIEKCHBIX COSIMHEHUSX?
COEMHEHU. Uro xapakTepu3yeT KOHCTaHTa HECTOMKOCTU?

P9 Jlaboparopras YK-1-31 1. Kakyro MakCUMasbHYI0 CTEIIEHb OKUCIIEHHSI MOKET IPOSIBILATH B
paborta Ne 10 CBOUX COEIUHEHUIX
CBoiicTBa a) drop,
anemenToB VII A 6) xop?

TPYIIIBI U UX ITouemy ¢TOp, B OTIMUKE OT OCTAIBLHBIX TAIIOTEHOB, HE MOXKET
COEIMHEHUI MPOSIBIISATh TTOJIOKUTENBHON CTENIEHH OKHCIIEHUS?
2. Kak n3MeHs0TCsl HeMeTaNInYeCKUE CBOMCTBA aTOMOB C
YBEIHYCHUEM TIOPSAAKOBOTO HOMEpa B Py rajgoreHo? Uem 3to
o0bsicHsieTcs?
3. CpaBHUTE BOCCTAaHOBUTEIbHbBIE CBOWCTBA IaJOI€HUI-MOHOB. MoryT
JIF TAJIOTEHOBOAOPOMBI B KaKHX-JINO0 PEAKIUIX UTPaTh POIb
okucnutena? Jlalite MOTUBUPOBAHHBIA OTBET.
P10 JlaGoparopHast YK-1-Bl 1. Yem oOBsicHsAETCS, UTO Cepa, CeJIeH, TeJUTyp MPOSBISIOT OoJee

pabora Ne 11
CBolicTBa Cephl U ee
COeIMHEHU I

BbIpO)KEHHBIC HEMETAJUTUIESCKUE CBOMCTBA, YeM DJIEMEHTBI TIOTPYIIIThI
a30Ta, HO MEHee BhIPKEHHBIE IO CPaBHEHHIO C TajloreHaMu?

2. Kak u3MeHs€eTcsl BOCCTAHOBUTEIbHAS CIIOCOOHOCTh
XaJIbKOreHOBO10po10B B psny: H20, H2S, H2Se, H2Te? Jlaiite
MOTHUBUPOBAHHBIN OTBET.

3. HazoBute coeTmHEHUS

Cephl, B KOTOPBIX OHA SBJISCTCS:

a) TOJIbKO BOCCTAHOBHTEJIEM,

0) TOJBKO OKUCIIUTEIIEM,

B) BOCCTAHOBHUTEJIEM U OKUCIIUTEIICM.

4. Kak 1 moueMy U3MEHSIOTCSI KUCIOTHBIE CBOMCTBA B Py CEpHAs —
celieHOBas — TeJurypoBas kuciora? Kak B 3TOM psiiy U3MEHSIOTCS
OKHCITUTEILHBIE




P11 Jlaboparopras YK-1-V1 1. IToueMy Mex Iy MOJEKYIaMU BOAOPOAA U MOJIEKYIaMU KUCIOPOAA HE
paborta Ne 12 00pa3yIoTcst BOJOPOIHBIC CBSI3U?
CaoiicTBa 2. ITouemy B Ilepuoauueckoit cucTeMe XUMHUYECKHUX JIEMEHTOB
anemenToB VI A BOZIOPOA OTHOCAT Kak K | Tak u k VII rpymme?
TPYIIIBL U UX 3. B Buzie Kakux HOHOB BOAOPOJ MOXKET BXOAUTH B COCTaB XUMUYECKUX
COEMHEHUI coequHeHunit? Mcxoas u3 cTpoeHus aToMa KUCI0poia, YKaKUTE €ro
BaJICHTHBIE BO3MOXXHOCTHU. Kakue cTerneHn OKUCIICHHS TIPOSIBIISIET
KHCJIOPOJI B COETUHEHUSIX?
P12 JlaGoparopHast YK-1-31 1. CpaBHUTE aTOMHBIE XapaKTEPUCTUKHU (ATOMHBIN paanyc, SHEPTUs
pabora Ne 13 WOHM3AIIMH, YHEPTHS CPOACTBA K JIEKTPOHY, JIEKTPOOTPUIIATEIILHOCTD)
CaoiicTBa HemeTaioB VA, IVA u VIA rpynn u onpeaenure NpuuuHy UX
271eMeHTOB V A pasnu4ui.
TPYIIIBI U UX 2. Kakoii u3 ra3000pa3HbIX THIPUIOB 3JIEMEHTOB IISITOM IPYIIBI B
COEIMHEHU I MEHBIIIeH cTene-HU MPOSBIISIET BOCCTAHOBUTEINIbHBIE cBOMcTBa? OTBET
MOTHUBHUPYHTE, UCXOJS U3 TIOJI0KEHUS SJIEMEHTOB B MEPUOTTIECKON
cucTeMe.
3. CpaBHUTE TEPMUUECKYIO yCTOWYMBOCTh, OKUCIUTEILHO-
BOCCTAHOBHTEIIFHYIO CIIOCOOHOCTB a30THCTON M a30THOH KHCIIOT.
4. Ilepeuncanre OKCUABI a30Ta, KOTOPBIE OTHOCATCS K KHCIOTHBIM
okcugam. CoctaBbTe UX GopMysbl U HOPMYIIBI KHCIIOT,
P13 JlaboparopHast YK-1-¥Y1 1. Ha xakux nmomypoBHSIX HaXO/STCS BAJICHTHBIC DJICKTPOHEI Y
pabota Ne 14 anemeHToB [V A rpynmer? Kakue creneHn oknciieHns Haubomiee
CaoiicTBa XapaKTepHbI I HEMETA/UIOB 3ToH rpymnmsl? OnpeeniTe CTeneHb
aneMeHToB IV A okHcieHus atoma yriepona B coeaqunenusix: CH4, CH30OH, HCOOH,
IPYIIIBI U UX CO2. KakoBa ero BaJICHTHOCTb B 3TUX COCIUHEHUAX?
COEMHEHUH 2. Kakwue ayumoTporrHbie MOANGHUKANH YIIIepoaa U KPEMHHS H3BECTHBI?
OxapakTepusyiTe aluIOTpOITHbIE MOAN(DUKAIIMN YTIIEPOa U YKaKUTE
NPUYIMHY PasInuus UX CBOUCTB.
3. Kakne xuMu9eckre CBsI3M XapaKTEePHBI T COSIMHEHHUN yriepoaa?
Kak 00bscHNTS THHEHHOE cTpoeHne MoneKyisl CO2?
4. YTo NOHUMAIOT MOJI )KECTKOCTHIO BoAb? Ha30BUTE BUIBI dKECTKOCTH.
[Mpemnoxure crocoObl yeTpaHeHUs KapOOHATHOH KECTKOCTH BOJIBI
P14 JlaGoparopras YK-1-V1 1. YeM MOXHO OOBACHATH OOJIBIITYIO0 BOCCTAHOBUTENBHYIO CIIOCOOHOCTH
pabota Ne 15 meToYHbIX MeTaioB? Ilouemy menodHo3eMenbHbBIE METALIBL OoIee
CBoiicTBa s- ciabble BOCCTAaHOBUTENH, IO CPABHEHHUIO CO LIETOYHBIMHA METaIIaMH?
METaJlIOB. 2. [ToyeMy Lien0YHbIE METAJUIbI HE IPUMEHSIOTCS AJIs1 BOCCTaHOBJICHUS
MeHee aKTHBHBIX METAJUIOB U3 BOJIHBIX PACTBOPOB UX COJNEH?
3. Kak u mouemy U3MEHSIOTCSI OCHOBHBIE CBOHCTBA B psiny a) LIOH —
CsOH; 6) Be(OH)2 — Ba(OH)2?
4. HazoBHTE OCHOBHBIEC CITOCOOBI TTOYYCHHSI MIETOYHBIX U
[IETI0YHO3eMEITbHBIX METAJIOB
P15 JlaGoparopHast OIIK-1-Y1 1. Ha noBepxHOCTH aJIFOMUHUEBON IUIACTUHKU OT JIOJTOT0 XpaHEHUs
pabora Ne 16 o0pasyeTcs HaJleT OKCHJa U TUAPOKCUAA altoMUHuUs. Kak yaaauTe 31ot
CBoiicTBa p- HAJIET XUMUYECKUM ITyTeM, HE 3aTPOHYB MeTayia?
3JIEMEHTOB 2. IToueMy CBHHEI] HE PACTBOPSETCS B Pa30aBICHHBIX CONSHON 1
CEpHOI KUCIJIOTaX, XOTSI U PACIIOIOKEH B PSIy HANPSKEHUH J10
Bosiopoaa?
3. Kakue creneHr OKHCIICHUS MPOSBIISIFOT OJIOBO M CBUHEII B CBOMX
coenHeHMsIX? B Kakoii cTerneHn OKUCICHHS OJJUH U3 HUX SIBISIETCS
a) CWJIbHBIM OKHCJIUTEJIEM,
0) crbHBIM BoccTaHOBHUTeNeM? [IpuBeauTe mpuMepsl
COOTBETCTBYIOIIMX COEINHEHUI.
4. [Mouemy 3ameHa paz0aBIECHHON KHCIOTH Ha KOHIEHTPHPOBAHHYIO
ONaronpuATCTBYET PaCTBOPEHHIO CBUHIIA B CEPHON KUCIIOTE
MOJIAaBJISIET €T0 B CIIyyae C a30THOU KUCIOTON?
P16 JlaboparopHast VK-1-V1 1. Kakue creneHu OKUCICHHS IPOSBIISIOT 3JIEMEHTHI TIOATPYIIIIBI
paborta Nel7 BaHaaus? OnpenenuTe CTETIeHN OKUCICHHUS BaHaIusl B noHax VO2+,

CBoiicTBa Xpoma u
€ro COe/IMHEHU I

V4092-, V60O174-.

2. VkaxuTte, Ha CBOWCTBA KakuX ieMeHToB V B u VI B noarpynn
BJIMAET JIAHTAHOUJHOE cxkaTue. KakoBbl OCIEACTBUS 3TOrO BIUSHUA?
3. KakoBa peakiusi BOAHBIX PaCTBOPOB XpOMaTa U AUXpoMara Kanus?
OTtBeT 000CHYHTE.

4. Kak n3MeHseTcsl KUCIIOTHO-OCHOBHBIN XapaKTep CBOMCTB OKCUIOB U
THIPOKCHUJIOB 3JIEMEHTOB NOATPYII BaHAIUs U XPOMa IIPU IIEPEXOAE OT
HU3ILIEH CTENEH! OKHUCIIEHHs K BBICIIEH?




P17

Jlaboparopras
paborta Nel8
CBolicTBa METAIIJIOB
ceMelicTBa Keje3a U
HUX COeIUHEHUN

VK-1-B1;0IIK-1-V1

1. Kakue creneHu OKUCIIEHUS XapaKTEPHbI U1 METAJLIOB CEMENUCTBA
xenesa?

2. Kakne coenmuHeHns Ha3bIBaIOT Gepputamu U Gpepparamu? [Ipusenanure
npuMepsl. [1e OHu HaXOaAT pUMeHeHne?

3. YeM oOBSCHUTB, YTO B BOJIE, coaepkalieil noHsl Fe3+, koppo3us
MHOI'UX METAJJIOB yCKopsieTcs?

4. Kakue sxene30yriiepoAHbIE CIUIaBbl HA3bIBAIOT CTAISIMH, KAKUE —
qyryHamu?

P18 [IpakTrdeckoe VK-1-V1 OCHOBHBIE KJIACCHI XUMUYECKUX COEIUHEHUN
3ansTHe Nel
P19 [IpakTuueckoe VK-1-B1 3aKOoH SKBHUBAJICHOB. PeleHne pacueTHBIX 33184
3aHsTHe Ne2
P20 IIpakTudeckoe OIIK-1-Bl1 OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKLIMU. Y DABHEHUS
3ansTHe Ne3 9JIEKTPOHHOro OaaHca.
P21 IIpaxkTudeckoe OIIK-1-B1 DIEKTPOXUMHUYECKUE NIPOLIECCHL: KOPPO3Us METAITIOB, FAJIbBAHUIECKUN
3aHsTHE Nod 3JIEMEHT, 3eKTponu3. [IppuMeHeHne JaHHBIX IPOLECCOB B
METaJTypIruH.
P22 [IpakTuueckoe YK-1-Y1;0IIK-1-Y1 |PactBopsl. Pacuer koHIIEHTpalHii pacTBOPOB.
3aHsTHe Ne5
P23 [TpakTudeckoe OIIK-1-Y1;0IIK-1- | Peakuuu noHHOTO 0OMeHa. [ Maposn3 cosieil, BIUsSHHUE HOHOB METAJLIOB
CaoiicTBa B1 Ha u3MeHenue pH pacrsopa.
pacTBOPOB.
3ansaTue Ne6
P24 [IpakTuueckoe VK-1-V1;YK-1-B1 OCHOBBI TEPMOXUMHH. PacyeT TemIoBbIX 3P HEKTOB peaKITHii
3aHsTHe Ne8
P25 [IpakTrdeckoe VK-1-B1;0IIK-1-Y1 | Xumudeckoe paBHoBecue. CMeIIeHHEe XUMUIECKOTO PaBHOBECHUS B
3aHsTHe Ne9 cucreme
P26 [IpakTuueckoe YK-1-B1;0IIK-1-Y1 |Kowmmiekcusie comu. HomeHnknarypa, oOpa3zoBaHue, pa3pylieHue
3ansTue NelO KOMIUICKCHBIX COJIeH. 3HaUE€HUE B METaJLTyprUH
P27 IIpaxkTuyeckoe VK-1-V1;VK-1-31 CsoiicTBa 31eMeHTOB VII A rpynmnsl ¥ UX cOeJUHEHUIT
3ansTHe Nell
P28 IIpaxkTudeckoe VK-1-V1;VK-1-Bl CpoiicTBa 31eMeHTOB VI A rpynisl 4 UX COeIUHEHUN
3aHsTHE Nel2
P29 IIpaxkTuyeckoe VK-1-V1;VK-1-Bl CpoiicTBa 371€MEHTOB V A IpyNIlbl U UX COEAUHEHUH
3ansTae Nel3
P30 [IpakTuueckoe OIIK-1-Y1;YK-1-B1 |CgoiictBa anementos [V A
3ansTue Nel4 TPYHIBI U UX
COeTMHEHUM
P31 [IpakTrdeckoe VK-1-B1;0IIK-1-Y1 |CBolicTBa S- METaJIOB.
3ansTHe Nel5
P32 IIpakTuyeckoe OIIK-1-Y1;0IIK-1- | Amomununid. O611as XapakTepUCTHKa, HOIydeHue, GU3HIeCKue U
3astre Nel6 B1 XUMUYecKue cBorcTBa. OKCHI, TUAPOKCHL, COITH ATFOMUHUS.
[TpuMmeHeHne aMIOMPHUS U €T0 COSTMHEHHH.
P33 IIpaxkTuyeckoe OIIK-1-Y1;YK-1-B1 |[oarpymma mean. OcOOCHHOCTH XUMIYECKHX CBOUCTB MeJIH, cepedpa 1
3ansitue Nel7 3010Ta. 3HAYEHUE ITUX METAIJIOB B IPOMBIIIIIEHHOCTH.
P34 IIpaxkTuyeckoe YK-1-Y1;VK-1- IMoarpynma nuHKa. O0Imas XapakTepHCTHKA JICMEHTOB, HAXO)KICHHUC B
3ansTue Nel8 B1;0IIK-1-V1 npupoze u nonydenue. Okcubl, TuApoKcubl. [IpuMeHenye 31eMeHTOB

MOATPYMNIIHI [IUHKA.

5.3. OHEHO‘lHl:le MaTepuaJibl, HCNOJb3yeMbI€ IS IK3aMEHa (GI/IJIeTBI, TECThI H T.l'l.)

®DenepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKIACHUE
BBICILIETO PO ECCHOHAITBEHOTO 00pa30BaHUs
«HanuoHnanbHbIH HccaenoBaTeNbCKuid TexHonornueckuit yausepeuretr «MUCHUCy
HoBorpourkuii dummran

Kadenpa MaTeMaTHKH ¥ €CTECTBO3HAHUS

DKk3aMeHaluoOHHbIN Ouet Ne 0

JucnmrumHa: Xumust
®dopma 00ydeHus: 3a09Has




DopmMa IpOBEJCHHUS: YCTHAs

1. O6bsacHuTe, Ha 9E€M OCHOBAHO Pa3JeICHNEC XUMUIECKIX JICMEHTOB Ha METAJTBI U HeMeTa/UTbl. KpaTko MosSICHUTE pacIonoKeHHe
MeTtaioB B Ilepuoauyeckoii cucteme, IPUBEANTE X XUMHUYECKYIO M OOLIETEXHUUECKYIO KIIaCCH(PUKAIIN.

2. CocraBbTe ypaBHEHUS pEAKIMi, KOTOPBIE IPOBOST AJIs OCYLIECTBICHUS CIEYIOIMIUX IIPEBPaleHUI:

Cd — Cd(NO3)2 — Cd(OH)2 — [Cd(NH3)6](OH)2 — CdSO4.

Peakiiun noHHOTO OOMEHa CONPOBOJUTE HOHHO-MOJICKYJISIPHBIMU YPABHEHHUSIMH, & OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHYIO PEAKIIUIO
3aMUIINTE HA OCHOBAaHUHU 3JICKTPOHHBIX ypaBHEHUH.

3. llenoyHble METAJUIBI TAK K€, KaK U LIEIOUYH MOITYYat0T AIEKTPOXUMHUYECKH. B uéM 3aKiiouaeTcs pa3iniue NoIydeHHs STHM
METOJOM HaTpHs ¥ TUAPOKCHIA HATpuUs U3 Xsopuaa Hatpus? [IpuBenure aneKTpoHbIe U MONHBIE YPaBHEHHS ATUX ITPOLIECCOB.
CKOJIBKO HaTpUsl MOXKHO IOJIY4UTh, €CJIX 3JIEKTPOIN3 IPOBOIUTH B TeueHue 1 1 30 MuH npu cune Toka 15 A ¢ yuérom T0ro, 4To
BBIXO]I ITO0 TOKY cocTaBisieT 90% ?

4. IlepeuncnuTe, B BUAE KaKHX COETUHEHNI BCTPEYAETCs B IPHPOAE kene30. Kakne crutaBel Ha OCHOBE KeJle3a MONTy4aroT B
Metanryprun? Uto oHN co00# IPEACTaBIAIOT U KaKOE IPOMBIIUICHHOE IIPIMEHEHNE UMEIOT?

5. Ilpu pactBopenuu 0,5 T u3BecTHsIKA B COIsiHON Kuciote nmonydeHo 75 ma CO2 (23°C u 104 klla ). Beruncnure nporeHTHOE
coxepxkanne CaCO3 B u3BecTHsKE. [y 4ero HykKeH U3BECTHAK B MeTautyprun? Kakne npyrne kapOoHATHI, ITUPOKO
UCTIONB3YyEeMbIe B IPOMBIIIICHHOCTH, BaM M3BECTHBI H KAKOBO UX IIPUMEHECHUE?

6. Onpenenure Maccy 5%-HOTO pacTBOpa MEPOKCHIAa BOIOPOIa, HEOOXOAUMOTO /Uit oKHciIeHus 100 M1 OTHOMOJISIPHOTO pacTBopa
cynbdara xenesa (II) B mpucyTcTBun cepHOi KHCIOTHL. JJucTaHIIMOHHO dK3aMeH mpoBoauTces B LMS Moodle. Dx3ameHamoHHbIH
tecT comepxut 30 3aganuii. Ha pemenue orBonutes 30 MuHyT. PasperieHHble MONBITKY - 1B€. 3aUUTHIBACTCS HAMITY LN
pesyabtar. O6pasel 3aiaHuii 111 3K3aMEHa, MPOBOMMOro aucTanimonHo B LMS Moodle (OITK-1; OITK-4)

1.AtoMm >nemenTa nmeeT KoHpurypanuro 1522s22p63s23p64s13pS. Vkaxkure nepuoa, rpyIiy, HOATPYIITY, MAKCUMAIbHYIO CTCIICHb
OKHUCIIEHHS ¥ ()OPMYJTy BBICILIETO THIPOKCH/A JIAHHOTO JIEMEHTa.

4, 6, mobounas, +4, H 2 RO 3
4, 6, modbounas, +6, H2 RO 4
3.6., mobounas, +6, H 2 RO 4
4, 6, TnaBHas, +6, R(OH)6

2. 1ns sanementoB Cl - S - P - Si onpenenwure:
1. 3aKOHOMEPHOCTh U3MEHCHHUS ATOMHOTO PaIHyCa;
2. 3aKOHOMEPHOCTh U3MCHEHHSI HEMETAIUTNIECKUX CBOMCTB.
YBEITHYHMBACTCS, YMEHBIIAIOTCS
YMEHBIIACTCS, YMCHBILAOTCS
YMEHBIIAETCS], YBEIIUUUBAIOTCS
YBEIMYMBACTCS, YBEITHMIUBAOTCS
3.PaccTaBbTe COOTBETCTBHE YTBEPKICHUI
gactuna P(3-)
yactuua P (+5)
gactrna Mn (+4)

aToM JIF000ro Merania

4.113 npeu10)KEeHHBIX BEIIECTB BHIOEPHUTE BEIIECTBA C MOJIEKYIIIPHBIM CTPOSHHEM: BOJIa, KapOOHAT HATPHsL, YIIICKHUCIIBII Ta3, o],
JKeJie30, OKCH KpeMHns (4)

BOJa, YIJIEKUCIBIN Ta3, o]
BOJIa, KapOOHAT HATPHS, HOJ
BOJIa, YITIEKUCIIBIH ra3, OKCHJ KpeMHUs (4)
BOJI, YIJIEKUCIBIN a3, o, KapOoHAT HATPHs
5.CornacHO TEpPMOXUMUYECKOMY YPaBHEHUIO pEaKIIU1 FOPEHHs alleTUIIEHA

2C2H2(r)+502(r) = 4CO2(r) + 2H20(r) + 2610 kJTx

6.KOIIMYECTBO TETUIOTHI, BBIACIHBINEECS TP CropaHuy 224 1 (H.y.) aleTHiIeHa, OyaeT paBHO k/JDx.




13050.0000
7.CoraacHo TepMOXHMUYECKOMY YPaBHEHHUIO PEaKIINU TOPSHUS METaHa
CHA4(r)+202(1) = CO2(r) + 2H20(1) + 802 x/Ix

quist nonydeHus 4010 x/[x TemnoTel HoTpedyeTcs MeTaH (H.y.) 00beMoM 1. (1y.)

112.0000

8.Br1bepute (hakTOpHI, YBEIMIUBAIONINE CKOPOCTh PEAKIIMU OKHCICHII aMMHaKa B IIPUCYTCTBUH TUIATHHBL:
4NH3(r)+502(r) = 4NO(r) + 6H20(r) + Q

TIOBBIIICHUC O6III€FO JAaBJICHUA

TMOBBIIIECHUEC TEMIICPATYPhI

HaJIMYKEC KaTajin3aTopa

TIOBBIIICHUEC KOHIICHTPAIIUKU KHUCII0pOaa
TMOBBIIIECHNUEC KOHICHTPAIIUU BOJASHBIX TAPOB
MOHM>KCHUE TEMIICPATYPhI

9. BribepuTte (hakTopsl, yBEITHIUBAIOIINE CKOPOCTh PEAKIINH OKHUCIICHHS aMMHAKa B IIPUCYTCTBUH IUIATHHBL:
4NH3(r)+502(t) = 4NO(1) + 6H20(1) + Q

MOBBIIIEHHE OOIIETro AaBICHHS

HOBBILIEHHE TEMIIEPATYPBI

HaJIMgHe KaTann3aTopa

MOBBIIICHUE KOHIIEHTPAIMH KUCIIOPOaa

MOBBILIEHHE KOHLEHTPAL[MX BOJSIHBIX [1APOB

MOHI)KEHUE TEMIIEPaTyPhI
10. Beibepure hakTopsl, KOTOpBIE OYIYT yBEINYMUBAThH BBIXOA MPOAYKTA PEaKIINU
Fe203(tB)+3H2(r) = 2Fe(1B) + 3H20(T) - Q

MOHU3UTH TEMIEPATYPY, MOHU3UTH OOl IaBIeHHE

MOBBICUTB TEMIIEPATYPY, TOBBICUTH JABJICHHIE BOJOPOAA, HOHU3UTh KOHIIEHTPALMIO BOASHOTO Mapa

TIOBBICHTE TEMIIEPATYPy, TIOBBICUTH IAaBJIEHIE BOZOPOAA, TOBBICUTH KOHIIEHTPAIIHIO BOASHOTO Hapa

TOHU3UTH TEMIICPATYPY, IIOBBICUTH AABJICHNUE BOAOPO/Aa, MOHU3UTH KOHIICHTPAIIUIO BOAAHOI'O ITapa

11.CxoJIpKO TpaMMOB THAPOKCHIA HATPHSI HEOOXOANMO B3sTh Ut purotosieHus 400 T 10%-ro pactBopa?

40.0000
12.Cmemranu 400 T 10%-ro u 100 r 70%-r0 pacTBOpoB cepHOi kucaoTsl. HaliuTe KOHIIEHTPAIMIO KUCJIOTH! B MOTYUYCHHOM
pacTBope.
22.0000
13.B 1 n Bogs! pactBoprim 300 11 xitopoBomopoaa (H.y.). Haliinte MaccoByo I0ITO KHCIOTHI B MTOTYYSHHOM pacTBope. OTBET B
HPOLEHTaX OKPYTIIHUTE IO LEJIOTO.
33.0000
14.113 mpeto)KeHHBIX Map BELIECTB, BRHIOSPUTE Ty Mapy BEIIECTB, KOTOPHIC OJHOBPEMEHHO MOTYT COCYIIECTBOBAThH B PACTBOPE.
KOH u FeCl3
KOH u AgNO3

KOH u CuSO4
KOH n NaOH




15.13BeCTHO, UTO COJIM METAJLIIOB B paCTBOpaxX U3MEHSIOT KUCIOTHOCTh cpeabl. KakoBa pH pacTBopa, copeprkaliero coiau xaopuia
aJFOMHHUA U HUTpaTa xenesa (3)?

pH<7

pH<14

pH>7

pH=7
17.0npenenure OKUCIUTENb B JAHHON peakiuu
2HI +2FeCl13 = 12+2FeCI2 + 2HCI ,

KaK MCHSCTCS CTCIICHb OKUCJICHUS OKUCTUTEIIS? BBI6epI/IT€ COOTBCTCTBYIOIIEC YPABHCHUEC 3JICKTPOHHOI'O GaJraHca.

I(-1)+e=1(0)
Fe (+3) +e = Fe (+2)
I(-1)-e=1(0)
Fe (+3) -e = Fe (+2)

18.0HPCHCHI/ITC OKHCJIUTEIbHO-BOCCTAHOBUTEILHBIC CBOMCTBA BEIIIECTB B NPECAJIOKCHHBIX I'pyIIax

02, H2S04, KMnO4
H20, HCIl, Fe203, H2
KI, Na28S, Cu

K2Cr207, FeO, CH4, Al

19.MetonoM anexTpoHHOro 6anaHca paccTaBbTe KO3 (UIHUECHTH B JAHHOM YpaBHCHUH:
H2S +02 = SO2 + H20
Omnpenenure CTEIIeHH OKUCICHUS SIIEMEHTOB, OKACIUTENb M BOCCTAHOBHUTEIb, BEIOCPHUTE ITPAaBIIIBHBIC YTBEPIKICHH
K0d(pPULMEHT Tiepesl OKUCIUTENIEM paBeH 3, KUCIOPOJ] OKUCISETCS
K03(QUIMEHT epes OKUCINTENEM PaBeH 3, cepa OKUCIsIeTCs
K03 PHUIIMEHT TIepe/T OKUCITUTENEM PaBeH 2, cepa BOCCTAHABINBACTCS
K02 PULIMEHT TIepe/i OKUCIUTENEM paBeH 3, cepa BOCCTaHABINBAECTCS
20.0Onpenenute BeniectBa X1 u X2 B 1aHHOH cxeMme NpeBpalleHUH
CI2+H2=X1
X1+ Fe(OH)2 =X2
HCI, FeC12
HCI, Fe(OH)3
HCI, H20
HCI, FeCl3
21.0Onpenenute BeniectBa X1 u X2 B 1aHHOH cxeMe NpeBpaleHUH
Fe + X1 =FeSO4 + H2
FeSO4 + KOH = X2 + K2S04
H2S04 (pa306), Fe(OH)2
H2S04 (pa36), Fe(OH)3
H2S04 (xon1), Fe(OH)3
H2S04 (konir), Fe(OH)2
22.0OmpenennTe Kak H3MEHSIOTCS CBOMCTBA OE3KHUCIOPOIHBIX KHCIIOT TaJoreHoB B ciexytomieM psay: HF --- HCI --- HBr --- HI
CHJIa KACJIOT PacTeT, TaK KaK yMEHbIIAETCs aTOMHBIN paJyC rajioreHa
CHJIa KACJIOT YMEHBIIAETCs, TaK KaK YBEIMYMBACTCS aTOMHBIN panyc rajloreHa
CHJIa KHACJIOT pacTeT, Tak KaK yBEeIMIMBAECTCS aTOMHBIN paJiycC rajJoresa

CuJia KUCJIOT HE UBMCHACTCA, HE3aBUCHMO OT aTOMHOI'O paanyca

23.IlepBoii cTaauei OMyYEHUS CEPHOM KUCIIOTHI ABIIETCS O0XKHT MHPHUTA, IPOIECC BEIPAKACTCsl ypaBHEHUEM:




4FeS2 + 1102 =2Fe203 + 8S02
Yro sABMSAECTCS BOCCTAHOBHUTEIIEM B IAHHOW peaknum?

KeJe30
XKENe30 U cepa
XKEJEe30 U KUCIOPOT
cepa

24.BTopoii cTamueil mporecca MoydeHUs] CepHON KUCIIOTHI SBIISETCS KaTATUTHYECKOE OKUCIIEHHE okcra cepkhl (4): 2S03 + 02 =

2S03+Q

Bei6epute ycioBus CMEIIEHH XMMUYECKOTO pPaBHOBECHSI BIPaBO.
IIOHU3UTH TEMIIEPATypy, HOBBICUTH JaBJICHHUE, YIAIATh U3 CUCTEMBI IPOLYKT PEaKLIUU
IIOHU3UTb TEMIIEPATyPy, HIOHU3UTH JABICHUE, YAAIATh U3 CUCTEMbI IIPOLYKT PEAKLUI
IIOHU3UTh TEMIIEPATYPY, HIOBBICUTh JaBJIEHUE, HE yIAJIATh U3 CUCTEMBI IIPOAYKT PEAKLIMU
IIOBBICUThH TEMIIEPATYPY, IOBBICUTH ABJICHUE, YIAIATh U3 CUCTEMBI IIPONYKT PEAKLIUU

25.CepHast KOHIIEHTPUPOBaHHAS KHUCIIOTA ABSIETCS CUIBHBIM OKHcauTeneM. OnpeaennTe Kak MEHSIETCs CTENIeHb OKUCIIEHUSI CEphl B
CIIEIYIOIINX yPAaBHEHUSX PEaKIINU U BBIOEPUTE COOTBETCTBYIOIIUE YPAaBHEHHUS IIEKTPOHHOTO OaaHca

H2S04(xon1) + Cu= S0O2 + CuO + H20
H2S04(konn) + Fe = SO + Fe2(S04)3 + H20
H2S04(xonn) + Zn = S + ZnSO4 + H20
H2S04(xoum) + Mg = H2S + MgSO4 + H20

26.PaccunraiiTe MacCCOBYO JIOJIO JKelie3a B okcue xkenesa (3). OTBer naite B IpOIEHTaX, OKPYTIICHHBIX JI0 IIEJI0T0

560.0000

27 Paccuuraiite, CKOIBKO KT XKeJe3a MOJKHO IMOIy4uTh U3 1 T okcua xenesa (3), eciu BEIXOX MpoxykTa coctaBisieT 80%. OTBeT B
KT, OKPYTJICHHBIX JI0 1I€JI0TO.

560.0000
28.ITondepure BO3MOXXHOE KATOAHOE MOKPBITHE IS )KEJIC3HOTO M3JIEIHS

0JI0BO
LIMHK
XpOM
Menb

29.0HPCI[CJ'II/ITG BO3MOXKHEIN MMPOAYKT PCAKIINU KOPPO3UU OLNTMHKOBAHHOI'O JKCJIC3a TP HAPYIICHUU ITOKPBITUA B KHCIION cpeac

OKCHJI IIMHKA
KapOOHAT IIMHKA
THIPOKCH]T IINHKA

30.0HpC,Z[eHI/ITC COOTBCTCTBUE MCKAY XUMUYCCKUMMU ITpoLECCaM U BEIIECTBAMU, IMOJIYyYaCMbIMHU C X ITOMOIIIBIO

3JIEKTPOJIA3 PACTBOPOB COJICH
JNEKTPOJIN3 PACILIIABOB COJIEH
METO]] JBOIHOTO KOHTaKTHPOBAHUS
MUPOMETAILTY PTHS

B pe3yJbpTaTe paboThl METAJUTyPrHYCCKUX MPEANPUATHI B BO3IYX IIOMAAacT OOIBIIOE KOIMYSCTBO ra3000pa3HbIX BEIOpOcoB. Cpean
HUX KHCJIOTHBIC OKCHJIBI. BBIOCpUTE BEpHBIN TIEpEUCHb.

OKCHUJ KPEMHHUS, OKCUABI XKeJe3a, JUOKCUI Cephl
YIJIEKUCTIBIH ra3, CepHbII aHTUAPU, OKCHU KPEMHHUS
YIJIEKUCIBIHI a3, JUOKCUL KPEMHUS, OKHCH JKeJle3a
YIJIEKUCTBIHA Ta3, CepHUCTHIH ra3, Oyphlii Ta3

W3BecTHO, UTO OTHUM U3 METOJIOB OUYUCTKH CTOYHBIX BOJI OT HOHOB TSDKEJIBIN METAIIIOB SIBIISICTCS KoaryJsnus. KoarysstHr
cBs3biBaeT woHbl Fe(2+), Cr(3+), Zn(2+), Cu(2+), Mn(2+) u npyrue u ocaxkaaer B Buje ocaaka. Kakoe BemecTBo u3
TPETIOKSHHBIX MO’KHO HCIIONIB30BATh B KAYECTBE KOAryJstHTa?




NaHCO3
Ca(OH)2
CuSO4
HNO3

5.4. MeTonuka olleHKH 0CBOEHMS AUCHUILUIMHBI (MoayJisi, npakTuku. HUP)

Kpurepuu orieHKH OTBETOB Ha 3K3aMeHe, IPOBOANMOM B YCTHOIT (hopme.

Onenka «OTIUYHO» CTABUTCS, CCIU

- Ha TEOpETHYECKHE BOMPOCHI JaHbI pa3BEPHYTHIE OTBETHI, IPU HEOOXOAUMOCTH U3JI0KEH MaTeMaTnieckui ammapart (HopMyJsl,
rpadUKH U T.]1.) IPUBEICHBI COOTBETCTBYIOIIME CXEMBbI, TaOJIHIIbI, PUCYHKH H T.J., IPABUIBHO pellicHa 3aa4da

- 00yYaIOIIUICS XOPOIIO OPUSHTUPYETCS B MaTepralie, BIaJeeT TEPMUHOIOTHEH, TIPUBOAMUT IPUMEPHI, 00OCHOBBIBACT,
aHAIM3UPYET, BBICKA3bIBAECT CBOIO TOUKY 3PEHMSI 10 aHAJIU3UPYEMBIM SIBJICHUSAM U IIpOLIeccaM, MPaBUJIBHO MPUMEHSET MOJyUYeHHbIE
3HaHU MIPU PELICHNH NMpakTHYecKux 3a1ad. OTBETHl 3JIaraloTcsi CBOOOAHO, YBEPEHHO 0€3 NCTIOIb30BaHMUs JIUCTa YCTHOTO OMpoca.

Onenka «XopoIIo» CTaBUTCS, €CII

- Ha TEOpETHYECKHE BOIIPOCHI IaHbI MOJIHBIE OTBETHI, HO UMEJIa MECTO HETOYHOCTh B ONPEACICHUHN KaKUX-THOO0 OHATHH, SIBICHUN
U T.1. 3ajaya peleHa.

- 00yYaromuiicss OpUEHTUPYETCS B MaTepUalie XOPOIIO, HO IOMYCKAeT OIMUOKH TTpH (OPMYJIUPOBKE, OMIUCAHUH OTACITHHBIX
KaTeropui.

OueHka «Y IOBIETBOPUTEIBHO» CTABUTCS, ECIN

- Ha TEOPETHIECKHE BOIPOCHI TaHBI OOIIHE HETTOTHBIE OTBETHI

- o0yyJaronuiics c1abo OpHEHTUPYETCS B MaTepHase, He MOXKET pellaTh 3a1aud, He MOXKET IPUBECTH IPHMEp, HE MOXKET
AHAJIM3UPOBATh U 00OCHOBBIBATE.

Onenka «HeynoBneTBOpUTENHEHOY CTABUTCS, €CIN

- HE pellleHa 3a/1a4a ¥ IPaBUIbHBIM OTBET JaH Ha OAKH BOIPOC (JTMOO HU HA OMH)

- oOyJaromuiics B MaTepuaie JUCIUILTHHBI IPAKTHYCCKH HE OPUCHTUPYETCS, T.€. HE MOXKET JIaTh JaXKe OOIIMX CBEICHUI MO
BOIIPOCY.

KpuTepru OlieHKH OTBETOB Ha SK3aMEHE, IPOBOJMMOM B AUCTAHIIMOHHOH (hopme B LMS Moodle
90 < IIponent BepHbIX 0TBETOB < 100 - OTIMYHO

75 < IIponeHT BepHBIX 0TBETOB < 90 - X0pOI1110

60 < [IporeHT BepHBIX OTBETOB < 75 — yIOBJIETBOPUTEIHHO

6. YA EBHO-METOJUYECKOE 1 THOOPMALIMOHHOE OBECIIEYHEHUE

6.1. Pexomenayemast qureparypa

6.1.1. OcHoBHas1 JiUTepaTypa

ABTODBI, COCTaBUTEIH 3arnaBue butimoreka H3naTenscTBO, TON
JI1.1 | Kopxykos H.T'. OO61ias 1 HeopraHu4ecKast M.: MUCuC; UTHOPA-M, 2004
xumust: Yue0. mocooue
J1.2 | I'muaka H.JL Oo6mas xumusi: Yde6.mocodne M.: Unrerpan-IIpecc, 2006
JI1.3 |B.B. bynanos, T.H. XuMHuuecKkass KHHETHKA: Jlans, 2014

Jlomoga, B.B. PriOkuH | y4ueOHOE mocobue

6.1.2. Jlono/iHUTE/ILHAS JINTEPATypPa

ABTOpBI, COCTaBUTCIIN 3arnaBue bubnnoreka I/I3,E[aTCJ'IBCTBO, roa

JI2.1 |IIumanoBuu 1.A. Xumust: MeToguueckue M.: Beicmi. mik., 2003
yKa3aHus, Iporpamma,
pellieHre THITOBBIX 327134,
MPOrpaMMHUPOBaHHBIE BOIPOCH
JUTSL CAMOIIPOBEPKHU H
KOHTPOJIbHBIC 3aaHUs JIIsI
CTYJCHTOB-320YHUKOB
WHKCHEPHO-TEXHUIECKUX

( HEXMMHYECKHUX)
CIELMAIBHOCTEHN 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 | Cocr. O.JL.JIo6ayeBa u | Xumust. OCHOBHBIC 3aKOHBI: HMCY "T'opnsrit", 2012
ap. Merton. ykazaHus k
1abopaTOpHBIM paboTamM
6.2. [lepeyenn pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTn « AHTEepHET»
931 |H® HUTY "MUCuC" www.nf.misis.ru
32 | KubepJlenunka www.cyberleninka.ru
33 | Poccuiickas Hay4yHas 31eKTpOHHAS OHOIHOTEKA www.elibrary.ru
6.3 IlepeyeHb NPOrpaMMHOIO obecneyeHnst
I1.1 | Microsoft Office 2007 Russian Academic OPEN No Level
I1.2 | Bpaysep Google Chrome
I1.3 |Microsoft Teams
1.4 |Zoom
I1.5 |Bbpay3ep Yandex
6.4. IlepeyeHb HHGOPMALIMOHHBIX CIIPABOYHBIX CHCTEM U NPOQecCHOHAIBHBIX 023 JAHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE
Ayn. Haznauenwne Bupg OcuHarenue

133 Vuebnast  ayguropus  ans  3aHsATHi | Jlex 1 . - Cucremusiit 610k Intel Core;
JIEKITUOHHOTO TUIA, MPAKTUYECKUX 1 wr. - Monurop LCD;
3aHITHH 1 m. - Okpan HacteHHbIin 200x200;

1 mrT. - Beb xamepa Logitech;

1 . - IIpoextop Acer P1266;

1 wr. - [Toasec ans npoekTopa;

1 mT. - YaeHndeckas 10CKa;

28 wt. - CTON CTYAEHYECKH;

1 wr. - Cron mpenogaBaTeIbCKHii;
56 wr. - Cryum;

16 . - XKamo3u.

134 Vuebnast  ayguropus A 3aHsATHi | Jlex 1 . - Kommsrorep B coope;
JIEKITUOHHOTO TUIA, MIPAKTUYECKUX 1 wr. - Ilpoekrop Acer ¢ NOTOJIOYHBIM
3aHATUI KPEIJICHUEM;;

1 mr. - DKkpaH Ha INTATUBE,

1 mr. - Be6 xamepa Logitech;
1 wr. - YueHnueckas J0CKa;
19 wr. - Cron cTyIeH4YecKuii;
37 mr. - Crym,

3 mr. - Xamo3u.
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VYuebnas naboparopus "Xumus"

JIab

I mr. - Kommnekc yde6HOro 060pynoBaHUS
JUTSL HPOBE/ICHHS 9KOJIOTHYECKOTO
npaktukyma 04.2.3.0.195;
(MuHB-3KCTIpecc-1a00paTopus "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 mr. - Dnexrporuura (1koHbOp.);

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

1 wr. - Tenzuomerp K-6 KRUSS;

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

2 mr. - Ileiikep opOuraneabii  OS-10
YHUBEPCAJIbHBIN;

1 wr. - Beckl aHanmuTHYeCKHE 3JEKTPOHHBIC
HTR-120CE;

1 . - UcTouHnk moctossHHOro Toka b5-45;

6 mr. - Crom mabopaTopHBIi ¢
TEXHOJIOTUYECKOU IIPUCTABKOM.
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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 ¢ smkamu CJISI 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 2JekTpoHHsle BVYJI-200, 1 mr.,
Bechl aHamutmueckue AB-210-01, 1 T.,
IUINTKA  HarpeBaTelbHAas  OJIEKTPHUECKas
II3J1, 4mr., mauctumaarop sabopaTopHsIi, |
wr., pH-mMerp craumonapusii DKCITEPT-001
-3, 4 wr., Kocka menoBas, 1 WIT., TEPMOMETP
anekTpoHHbIl nopratuBHeii 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
JIEMOHCTpauui, 1 mT., TaiMep 3JIeKTPOHHBIN
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 mt. - Moiika nmaboparopras 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.

8. METOAUYECKHUE YKA3AHUA VIS OBYYAIOIIIUXCS

OcBOeHUE ANCLIUIUINHEI IIPEIIoNaraeT Kak MpoBeICHNE TPAJUIIMOHHBIX ay IUTOPHBIX 3aHATHH, TaK H pabOTy B 3IEKTPOHHOI
nHpOopMaImoHHo-00pazoBatTensHOl cpene HUTY « MUCHUCy» (OQUOC), 9acThio KOTOPOW HETIOCPEICTBEHHO NPEIHA3HAYCHHON JIJISI
OCYIIECTBICHHUS 00pa30BaTEIBHOTO HpoIiecca ABIIeTCS DIIeKTPOHHbIH 00pa3oBaTensHbIi pecypc LMS Moodle. O moctyner mo
URL aapecy https:/newlms.misis.ru/ ¥ Mo3BOJSIET HCIONB30BATh CICHUATIBHBIA KOHTECHT M JIEMEHTHI JJICKTPOHHOTO 00YYCHUS U
JHMCTaHIIMOHHBIX 00pa3oBaTeNbHbIX TexHonorui. LMS Moodle ncnomnb3yercs npenMyIecTBEHHO ISl aCHHXPOHHOTO
B3aNMOJICHCTBHS MEX/y YIaCTHUKaMH 00pa30BaTeILHOTO MIPoIiecca IoCcpeacTBOM ceTh « HTepHeT.

Yto6s! 3¢ (PeKTHBHO UCTIONB30BaTh BO3MOKHOCTH LMS Moodle, a COOTBETCTBEHHO H YCHENIHO OCBOUTH JUCHUIIINHY, HYKHO!

1) 3aperucTpupoBaThCs Ha Kypc. JIst 3TOro Hy»KHO NMEPEHTH 10 CCBUIKE ... JIOTMH M apoib COBMAAET ¢ JOTHHOM M IapoJieM OT
nryHoro kadbunera HUTY MUCHUC;
2)B pyOpuke «B Hauanoy) 03HAKOMHTECS C COAEPIKaHUEM Kypca, BOIIPOCAMH ISl CAMOCTOATEIFHON ITOTOTOBKH, yCIOBHUSAMH
JIOITyCKa K aTTecTaluy, (opMOH MPOMEKYTOYHOMN aTTeCTalliy (3a4eT/9K3aMeH ), KPUTEPHUSIMH OLIEHUBAHUS U AP.;

3)B pyOpuke «Momyim», 3aX0as B COOTBETCTBYIOIIME pa3eibl H3ydaTh yueOHbIe MaTepHabl, pa3MeLIeHHbIE MIpernogaBareiieM. B
T.4. TIOJTB30BAThCS INTEPATYPOH, pEKOMEHAOBAHHOM IpeToiaBaTesieM, IIepexoas 0 CChUIKAM;

4)B pyOpuke «bubmmnoTexa» BO3MOXKHO MOAOUPATH Uil BBIOJTHEHHUS MIUCbMEHHBIX PadoT (KOHTPOJIbHBIE, TOMAIIHNE paboThI,

KypCOBbIE PabOTBI/TIPOCKTHI) JTUTEPATYPY, pasmerneHuyio B 9bC HUTY «MUCHUC;

5)B pyOpuKe «3amaHus» HY)KHO 03HAKOMHTECS C COJep)KaHUEM 3aaHus K MICEMEHHOH paboTe, CPOKaMH CAa4H, KPUTEPUSIMHA
OLICHKH. B ycTaHOBIEHHBIE CPOKH BBITOIHUTE PaOOTY(bI), MOATPY3UTH 3[€Ch JKE IS MPOBEPKH. Y JOOHO HA3bIBaTh (haila paboThI
crenyromuM obpa3oM (HazBaHHe IpeameTa (cokpaiueHHo), rpynmna, ®UO, nara aktyanuzanuu (Ipy MOBTOPHOM Pa3MEIIECHUH)).
Hanpumep, Dxonomuka MeanoB M.M. BMT-19 20.04.2020. Eciu paboTa coaepKUT pUCyHKH, GOPMYJIBI, TO C IEITBI0 COXPAHESHUS
(hopMaTHpOBaHUS ee HyKHO NOATpykaTh B pdf popmare.
Pabora, noarpy:xaemas Jyis IPOBEPKH, HOIDKHA:




- coZiepKaTh Bce CTPYKTYpPHBIE JJIEMEHTHI: THTYJIBHBIN JIICT, BBEICHHE, OCHOBHYIO 4acTb, 3aKIIFOUCHHUE, CIIUCOK HCTOUHHUKOB,
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 Pa0OTHI, Tak 3aMedaHus. [Ipy HaTHulK B peLieH3un
3aMeYaHUi U PEKOMEHAAINH, Hy>KHO BHECTH HOIIPABKH B paboTy, MOATPY3HUTh €€ 3aHOBO JUIsl IOBTOPHOHU 1poBepku. [Ipn sTom
Ba)KHO CIIEJIUTH 33 CPOKAMH, B TEUCHHE KOTOPBIX JOIDKHO OBITH BHIIOIHEHO 3a1anne. [Ipn HapyIIeHnH CPOKOB, YKa3aHHBIX
IpernofaBaTesieM BO3MOXHOCTh MOATPY3UTH PabOTy OCTaeTCs, HO CHCTeMa BEIBOAUT COOOIIEHUE 0 HapyIIeHUH cpokoB. [To
OKOHYaHUH CEMECTPA MOATPY3UTh paboTy HE IOIydHUTCs;

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

8)B pyOpuke «OOBsABICHUSN YUTATh OOBIBICHHS, pa3MellaeMble MPernoiaBaTeNieM, 1aBaTh 0OPaTHYIO CBSI3b;

9)B pybpuke «OOCyKICHUS» CO3AaBaTh 00CYXKICHHS 1 y4acTBOBAaTh B HUX (00CY’K1atoTCsl OOIIIIE MOMEHTHI, BBI3BIBAIOLINC
BOIIPOCHI Y OOJBIIMHCTBA IPyIEl). JlaHHas pyOpHKa Takke MOXKEeT ObITh HCIOJIB30BaHA ISl B3AUMHOM ITPOBEPKH;

10)IposBIATE PeryNspHYI0 aKTHBHOCTH Ha Kypce.

[TpenMymecTBEHHO JUIsi CHHXPOHHOT'O B3aMOJICHCTBHUS MEX/Iy YYaCTHUKaMH 00pa30BaTeIbHOTO IPOIIecca OCPEICTBOM CETH
«HuaTepreT» ucnonpdyercs Microsoft Teams (MS Teams). UTOOBI TOTHOLICHHO MCIIONTB30BATh €TI0 BOSMOKHOCTH HYKHO
ycTaHOBUTH Ipuitoxkenne MS Teams Ha mepcoHaNbHBIN KoMIbioTep U TenedoH. CtapocTaM HyKHO co3aath rpymmy B MS Teams.
YyacTue B rpynie no3BoJserT:

- CIIyLIaTh JIEKINY;

- paboTaTh Ha MIPAKTHYECKNX 3aHATHAK;

- OBITH Ha CBSI3U C IIPENO/aBaTeseM, 3a/1aBasi €My BOIIPOCHI MII OTBEUas Ha €ro BOIPOCH! B 00IEM YaTe IPyIIIs B pabodee BpeMs ¢
9.00 1o 17.00;

- OCYIIECTBIATH COBMECTHYIO pabOTy Hax JOKyMeHTaMH (BKiIamka «Daiiisr).

IIpu npoBeneHNN 3aHATHIT B AUCTAaHIMOHHOM CHHXPOHHOM (hopMaTe Hy>KHO BCeraa paboTaTh ¢ BKIIOYEHHOH KaMepo.
HckntoueHne — ecltu MpenoAaBaTeb MONPOCUT OTKIIOYUTh KaMephl 1 MUKPOGOHBI B CBsI3H ¢ OonpmmMu Tomexamu. Ha aBaTapkax
JIOJDKHBI OBITh HCKITFOYUTENBHO AENOBbIE (DOTO.

[Ipu npoBeneHNN JTEKIIHOHHO-TIPAKTHIECKIX 3aHATHI BEIETCS 3aIMCh. DTO JaeT BO3MOXKHOCTE TPOCMOTPA 3aHATHS B CITydae
HEBO3MOXKHOCTH IIPUCYTCTBUSI HA HEM WJIH IIPU HEOOXOIMMOCTH BHOBB O0OpaTUTCA K MaTepHAILy U 3aHOBO €0 IIPOCMOTPETb.




