HokymerT Mg P ReTH PTG ARV 1 BBICILIETO OBPA3OBAHUS POCCUICKOI ®EIEPALIUN

NHbopmauus 0 BAdAeNbLE:

®K1O: Kotosa Jlapnca AHatonbeBHa
[HomkHocTb: OupekTop Gpunmana
Nara nonnncanms: 16 MEfiepATBHde rocyrapcreeHHoe aBTOHOMHOE 00pa3oBaTe/ibHOE YUpesKIeHue
YHUKanbHbI MPOrpaMMHbIA KIKOY: BBICIIIEr0 00pa30BaHus

10730ffe6bIedOg iy Aiinb it N REir iCe1enoBaTenbeknii Texnomornyeckuii yansepeutrer «MACHC»

HoBorpouuxui ¢puaual

Pabouas mporpamma JUCITUTLIMHBI (MOTYIIS)

3akperuieHa 3a noJpas3AeleHueM Kadenpa maremaruku u ectectBo3Hanus (HoBoTponnkuii pumair)
Hanpasnenue noaroroBku 13.03.02 DnexTposHEpreTHKa U AIEKTPOTEXHUKA
Ipoduns
Keamuduxanums Bakanasp
dopma o0yueHHs o4Has
OO0mast TpyI0EMKOCTh 8 3ET
YacoB 1o y4eOHOMY IIJIaHy 288 ®DopMbI KOHTPOJISL B CEMECTpaAX:
B TOM UYHUCIJIE! 9K3aMeH 2
ayJUTOPHBIC 3aHSITHS 119 3ager 1
caMoCTOsITeNbHAs paboTa 133
4acoB Ha KOHTPOJIb 36

Pacnpeueﬂeﬂne YacoB JUCHHUILIMHBI 10 ceMeCcTpaMm

CemecTtp
(<Kypc>.<Cemectp Ha 1(1.1) 2(1.2)
Kypee>) Hroro
Henens 18 18
Bun zanaruii vio | po | vio | P | vo PII

Jlexmun 17 |17 (34 |34 |51 |51
JlabopaTopHsbie 17 |17 |17 |17 |34 (34
IIpakTuyeckue 17 (17 |17 [17 |34 |34
B tom uuncne unT. 23 |23 |23 |23 (46 (46
HUrtoro ayn. 51 |51 |68 |68 |119|119
KonrakTHas pabora 51 |51 |68 |68 |119 (119
Cam. pabora 57 |57 |76 |76 |133 133
Yacel Ha KOHTPOIIb 36 |36 |36 |36
HUrtoro 108 [ 108 | 180 [ 180 | 288 | 288




IIporpammy cocraBum(u):
x.n.n., Heghedosa E.B.

Pabouas mporpamma
Xumus

Pazpaborana B coorBerctuu ¢ OC BO:

CaMOCTOSTENTFHO yCTaHABIMBAEMBIH 00pa30BaTENIBHBIN CTaHIAPT BEICIIEro oopa3zoBanus deneparbHOe TOCyIapCTBEHHOE
aBTOHOMHOE 00pa30BaTeIbHOE YUPEXICHHE BBICIIEro 0Opa3oBanus «HamoHaNbHBIH HCCIET0BATENBCKUI TEXHOIOTHUCCKU
yausepcuter «MUCuC» no nanpasnenuto noaroroBku 13.03.02 DnekTposHepreTrka v AIEKTPOTEXHHUKA (YPOBEHb OakanaBpuaTa)
(mpuka3 ot 05.03.2020 . Ne Ne 95 0.B.)

CocraBiieHa Ha OCHOBaHUU y‘I€6HOFO IIaHa:

Hamnpagsnenue noaroroBku 13.03.02 DnekTposHepreTuka U MeKTpoTexHuKa [Tpoduits - DNeKTponpruBOI H aBTOMATHKA,
13.03.02_21 DnexrposHepreruka u 3nexrporexanka [IpOITnA 2020.plx , yrBepxxaenHoro YuensiM coetom PIAOY BO HUTY
"MUCuC" B cocraBe cootBercTBytomei OITOIT BO 21.04.2021, mpotokox Ne 30

YrBepxaena B coctase OITOIT BO:

Hamnpagsnenue noaroroku 13.03.02 DnekTposHepreTuka U MeKTpoTexHuka [Tpoduits - INeKTponpuBo 1 aBTOMATHKA, ,
yrBepxkAeHHOH YueHslM coBeToM OI'AOY BO HUTY "MHUCuC" 21.04.2021, nporoxon Ne 30

Pabouast mporpammMa o7100peHa Ha 3acemaHumn
Kadeapa matemaTuku u ecrecrso3Hanus (HoBorpouukuii puanas)

[Iporoxon ot 24.06.2021 ., Nel 1

PyxoBoaurens noapasnenenus .A. ['toHTep



1. HEJIX OCBOEHUA

1.1 Ienmpro n3ydeHnss XUMUH SIBIISICTCS IPUOOPETEHNE 3HAHUH W YMEHHH, HEOOXOAUMBIX JUISl YCIICIITHOTO OCBOCHHUS
JUCIUILUIMH €CTeCTBEHHOHAYYHOTO U MPO(ECCHOHANBHOIO IIUKIJIOB U MO3BOJSIONINX PEIIaTh BOIPOCHI MOBBIIIEHHS
3¢ (HEeKTUBHOCTH IPOU3BOACTBA U KAYECTBA MPOLYKIIHH.

1.2 3agayaMyl U3yYCHUs] XUMHU SIBISIFOTCS (DOPMHUPOBAHUE COBPEMEHHBIX MPEICTABICHUIL:

1.3 | - 0 cTpoeHUM BeIIeCTBa;

1.4 | - 0 BayKHEHIIIMX CBOKMCTBAX BCIIIECTB 1 3aKOHOMEPHOCTAX UX U3MCHCHUSA B 3aBUCUMOCTH OT ITOJIOKEHUA COCTABIAIOIINX
OJICMCHTOB B Hepnonnqecxoﬁ CUCTEME,

1.5 | - o mpupoae XMMHUYECKUX PeaKkluil, IPOTEKAOMHUX IPHU MOTyUeHUH, 00pabOoTKe U IPUMEHEHUH MaTepHAaIIOB.

2. MECTO B CTPYKTYPE OBPA30BATEJIbHOM ITPOT'PAMMBI

bnok OII: b1.b

2.1 TpebGoBanus K HpeIIBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.2 JucuunianHbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHOW AUCHHUIJIMHBI (MOIYJIs1) HEOOX0IUMO KaK
npeanecTByoIIee:

2.2.1 |Teopus BeposATHOCTEN U MaTeMaTHUYeCKas CTATUCTHKA

2.2.2  |TocymapcTBeHHast UTOTOBas aTTECTALHA

3. PE3YJIBTATBI OBYYEHUA IO JUCITUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIIETEHIIUSIMHA

4. CTPYKTYPA U COJAEPKAHUE

Kon HaumenoBanue pa3nenoB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | [lpumeuanue KM Brinoan
3aHATHSA TeM /BUJ 3aHATHS/ / Kypce HHIUKATOPHI H L. siemble
KOMIeTeHIUi pecypcsl padoTsl

Pa3nen 1. Beenenne.
OcHOBHbIE 3aKOHBI U
NOHATHS XUMHH

1.1 Xumus, Kak paszen 1 2 JI1.1
€CTECTBO3HAHMUS. 3HAUYCHHUE JI1.2J12.1
XUMHU KaK HAy4YHO! OCHOBBI 2.2
MaTepHaJOBEICHHS. D1 D22 33

OCHOBHBIE IOHATHSL XUMHHU:
aToOM, MOJIEKyJla, NOH, MOJIb,
aTOMHAsI MOJIEKYJISIpHAsT
Macca, CcrocoObl Ux
onpezeneHus. OCHOBHbIC
3aKOHBI XUMHUH: 3aKOH
COXpaHEeHHUsI MacChl, KaK
OCHOBa MaTepHaIbHOTO
OanaHca TEXHOJIOTUIECKOTO
polecca, 3aK0oH
MIOCTOSIHCTBA COCTaBa
BEIIECTB, 3aKOH
SKBHUBAJICHTOB, 3aKOH
Asorazpo. /Jlex/

1.2 CBolicTBa OCHOBHBIX KJIaCCOB 1 2 J.1
coeauHeHMH. /J1ab/ JI1.2712.1
JI2.2713.1

J3.3
31 32 33

1.3 CamocTosATenbHOE U3yYCHUE 1 2 J.1
yuebHOTrO Marepuana B LMS JI1.2J12.1

Canvas: Hcropus pazBuTus 2.2
xumuu /Cp/ 2139233

1.4 CamocTosATenbHOE H3yYeHUE 1 2 J.1
yuebHOrO Marepuana B LMS JI1.2J12.1

Canvas: ATOMHO- J2.2

Moutekyisipaoe yuenue /Cp/ 31 32 33




1.5 CamocTosTensHOe U3yUeHUe J1.1
yueOHOro Marepuana B LMS JI1.2J12.1
Canvas:3aKOH ITOCTOSTHCTBA J2.2
cocraBa. CocTaBieHue 2132233
(hopmyn OMHAPHBIX
coenuuenuit /Cp/

1.6 CamocToATenbHOE U3yUeHUE JI1.1
yuebHOrO Marepuana B LMS JI1.2712.1
Canvas:CocrtaBieHue 2.2
(hopMyIT THAPOKCHIOB U 213233
coxeit /Cp/

1.7 CamMmocToATeNnbHOE U3yUeHUE J.1
yde6HOro Matepuana 8 LMS JI1.2J12.1
Canvas:ITpumenenune J12.2
3aKOHOB ABOTaJpO M ra30BBIX 213233
3aKOHOB JJISI PEILICHHUS
xuMmuyeckux 3aaa4d /Cp/

1.8 OCHOBHBIE 3aKOHBI XUMHH. J1.1
3aKoH 3KBUBAJICHTOB. /JIek/ JI1.2712.1

2.2
31 32 33

1.9 OCHOBHBIE KJIaCChI J1.1
XUMHYECKUX JI1.2J12.1
coemunenwi /TIp/ 2.2

2132233

1.10 | 3akoH YKBHUBaAJICHOB. J1.1
Pemenne pacueTHbIx JI1.2J12.1
3anmaq /Tlp/ JI2.2713.1

2132233

1.11 | 3akon skBuBasieHOB /J1ab/ J1.1

JI1.2J12.1
J12.2J13.1
JI3.2J13.3
31 32 33
Paznen 2. Ctpoenue
BelllecTBA.

2.1 Crpoenue aroma. KBanrosble J1.1
qucia. ATOMHBIE OpOUTAIIH. JI1.2J12.1
Mpunun [ayns. [Ipasuio J2.2
XyHza ¥ NOPSI0K 0102233
3aITOJTHEHHUST aTOMHBIX
op6uraneii. [TpuHun
HAMMCHBIIICH YHEPTHH.

[Mepuoanueckuit 3akoH u
[lepuoauueckas cucrema
XMMHYECKUX dJICMCHTOB B
CBETE TCOPUU CTPOCHUS
aToma /JIex/

2.2 Xumuyeckas CBS3b. J.1
CTpoeHue MOJIEKYI. JI1.2J12.1
[TpuunHbBl 00pa3oBaHUS J12.2
xumudeckoil cesasu. Ilpupona 0102093
XUMHUUYECKOH CBSI3U.

Mornekyna Booposaa u
METOJIBI ¢ omucanus. Mero
BC u rubpuanzanus
opburaneit /Jlex/

23 CaMocTOATeIbHOE U3YUYEHHE J1.1
yaeOHOrO Marepuana B LMS JI1.2J12.1
Canvas:DneKTpOHHbIE J2.2
(hOpMyIIBI DIIEMEHTOB. 212233

XapakTepuCcTHKA dJIeMEeHTa
o hopmyie /Cp/




24 CamocTosTensHOe U3yUeHUe J1.1
yueOHOro Marepuana B LMS JI1.2J12.1
Canvas:3aBHCHMOCTb J2.2
nonoxenus B [II1C ot 2132233
ctpoenus aroma /Cp/

2.5 CaMocTOATeIbHOE U3yUYEHHE J1.1
yaeOHOro Marepuana B LMS JI1.2J12.1
Canvas:I1lepnoanueckoe J2.2
M3MEHEHHUE CBOWCTB BELIECTB 212233
B 3aBHCHUMOCTH OT
nonoxenus B [1C /Cp/

2.6 CamMmocToATeNnbHOE U3yUeHUE J.1
yde6HOro Matepuana 8 LMS JI1.2J12.1
Canvas:BaneHTHOCTb. 2.2
Kosanentnas cBs3s /Cp/ 31 32 33

2.7 CamocToATenbHOE U3yYeHUE J.1
yueOHOro Marepuana B LMS JI1.2J12.1
Canvas:Merannnueckas 2.2
cBs3s /Cp/ 31 32 33
Paznea 3. OxkuciaurenbHo-

BOCCTAHOBHUTEJIbLHbIE
MpoIecch

3.1 OKHCITUTENBHO- J.1
BOCCTaHOBUTEIbHBIE JI1.2J12.1
peakuuu. YpaBHEHUs 2.2
3JIeKTpOHHOro Gananca. /IIp/ 212233

3.2 OKHCITUTENBHO- J.1
BOCCTaHOBUTEIIbHbIE JI1.2J12.1
MPOIIECCHI B METAJUTYPTHU. 2.2
OCHOBHBIE 3aKOHOMEPHOCTH 013233
npoTekanus. /JIex/

33 CBS13b OKUCIIUTENBHO- J.1
BOCCTaHOBUTEIBHBIX JI1.2J12.1
CHOCOOHOCTEM dIIEMEHTa CO 2.2
CTpPOEHHEM aTOMa, OCHOBHbBIC 213233
OKHUCITUTEIH U
BoccTaHOBUTENH. /JIek/

34 OKuCIUTENBHO- J1.1
BOCCTaHOBUTEJIbHbIE JI1.2J12.1
peakuuu. /J1a6/ JI2.2713.1

2132233

35 CamocToATenbHOE U3yUeHUe J.1
yueOHoOro Marepuana B LMS JI1.2J12.1
Canvas: AHanus 2.2
OKHCIIUTENBHO- 213233
BOCCTaHOBUTEJILHOMN
cnocobHocTH atoMa /Cp/

3.6 CamocTosATenbHOE H3yYeHUE J.1
yuebHOro Marepuana B LMS JI1.2J12.1
Canvas: Tunnuneie J2.2
okucnuTenu. Hemerasmisl. 212233
Kucnotsr. /Cp/

3.7 CamocToATenbHOE H3yUeHHE JI1.1
yueOHOTrO Marepuana B LMS JI1.2J12.1
Canvas:OkuciuTeabHbIe 2.2
CBOICTBa XpOMAaTOB, 213233
JIUXPOMATOB, a30THOM
kuciaotsl. /Cp/

3.8 CaMocTOATeNIbHOE U3yIeHHE J1.1
yueOHOro Marepuana B LMS JI1.2J12.1
Canvas: Tunuunsie J2.2
BOCCTAHOBHUTEIU. MeTallbl, D215233

cynedunsl, HUTpUAbL. /Cp/




39 CamocTosTensHOe U3yUeHUe J1.1
yueOHOro Marepuana B LMS JI1.2J12.1
Canvas:BoccTanoBuTenbHbIE J2.2
cBoIicTBa ramoreHuaoB. /Cp/ 013233

3.10 | CamocTosTensHOE H3ydeHHe J1.1
yueOHoOro Marepuana B LMS JI1.2J12.1
Canvas:OKHUCIUTETBHO- JI2.2J13.1
BOCCTaHOBUTEJIbHASA 212233
IBOMCTBEHHOCTL. Peakiiun
JIUCIIPOTIOPIIMOHUPOBAHHUS. /

Cp/
Pazgen 4. Dnexkrpoxumus

4.1 CamocToATenbHOE U3yUeHUE J.1
yueOHOrO Marepuana B LMS JI1.2J12.1
Canvas:OCHOBBI 2.2
AIEKTPOXUMHUYECKHIX 213233
npoueccoB. ["anpBaHMUeCKUi
anexkMHT /Cp/

4.2 CaMocTOATEeIbHOE U3yIEHHE J1.1
yueOHOro Marepuana B LMS JI1.2J12.1
Canvas:DneKTposn3 Kak 2.2
METO/]l TIOJIY4YEHUs U 2132233
paduHHPOBaHUS METAIJIOB.

Pacuer maccel 1 00beMa
HIPOIYKTOB IeKTponu3a. /Cp/

43 DNeKTpOXUMHUYECKUE J1.1
MIPOLIECCHI: KOPPO3US JI1.2J12.1
METaJJIOB, FraJIbBAHHYECKUI J2.2
JJIEMEHT, JIEKTPOJIU3. 010293
[TPuMeneHre JaHHBIX
MPOLIECCBO B
Metautypruu. /TIp/

4.4 PactBops! 1 pacTBOpeHue. JIT.1J11.2
OO01e 3aKOHOMEPHOCTH JI1.3J12.1
(HhU3UKO-XUMHYECKOTO JI2.2J13.3
Ipolecca pacTBOPEHUS 010233
BenlecTB. M3Menenue
CBOICTB pacTBOpoB. Pacuer
KOHIIEHTpauun
pactBopoB. /JIek/

4.5 DNEeKTpOIH3 B pacTBOpax JI1.1
AJIEKTPOJIUTOB. JI1.2J12.1
lManpBaHMYECKHE TPOIECCHI. J12.2J13.1
Kopposwus. /J1a6/ JI3.3

2132233
Pasnea 5. PacTtBopsl

5.1 PactBopsl. Pacuer J1.1
KOHIIEHTpaui JI1.2J12.1
pactBopos. /IIp/ 2.2

2132233

5.2 CsoiictBa pactBopos. /ITp/ J1.1

JI1.2J12.1
2.2
2132233

53 Peakiuu noHHOTO OOMEHA. J.1
I'uaponus coneit, BuseHue JI1.2J12.1
HMOHOB METAJUIOB Ha 2.2
n3MeHenue pH 010293
pactBopa. /I1p/

54 [TpuroroBnenue pacTBopa J1.1
3aJaHHOM JI1.2J12.1
KOHIIeHTparmu /J1ad/ J12.2J13.1

JI3.3

0132 53




5.5

I'unponus coneit /J1a6/

J1.1
JI1.2J12.1
J12.2]13.1

JI3.3
0132 33

5.6

CaMocTOATeIbHOE U3yUYEHHE
ydebHoro Matepuana B LMS
Canvas:O6mime cBoHCTBa
pacTBopoB. PacTBOpHI Kak
MHOI'O KOMIIOHEHTHBIE
cucremsbl. PactBopurtens u
pacTBOpsAeMOe BEUIECTBO.
PacTBOpUMOCTE.
Haceiennsie u
HEHACHIIICHHBIE,
TiepeChIILIEHHbIE,
pa3baBiIeHHBIE U
KOHIICHTPUPOBAHHBIC
pacTBopsl. B3aumonelicteue
PacTBOPEHHOTO BEIIECTBA U
pactBopuTeds. /Cp/

J1.1
JI1.2J12.1
2.2
0103233

5.7

CamocTosTennsHOe H3ydeHNe
y4aebHoro Matepuana 8 LMS
Canvas:PacTBopbl
JIEKTPOJIUTOB.
DNeKTPONUTUYECKAS
JTUCCOIMALINS PACTBOPEHHBIX
BelecTB. Teopus
AIEKTPOJIMTUIECKON
nuccouranuu. Koncranra u
CTeneHb JUCCOLUAIIIH
c11aboro >IEKTPOIUTa. 3aKOH
pasbasnenns Ocsanbaa. /Cp/

J1.1
JI1.2J12.1
2.2
0152 53

5.8

CaMOCTOATENIBHOE U3YUEHHE
yueOHoOro Marepuana B LMS
Canvas:PacTBOpbI CUIIBHBIX
anexTposnuToB. Kaxymasics
CTEMEHb TUCCOLUALIUH
CHJIBHOTO DJIEKTPOJIUTA.
VonHoe npon3BeieHne BOIHI.
Bonoponusrii u
TUIPOKCUIIbHBINA TIOKa3aTeNu.
WNunukaTopel. Metoast
onpexaenenus pH.
IIpoussenenue
pactBopumoctd. OOMEHHbIC
PEaKIiy B pacTBOpax.
I'mpponus coneil. Koncranra
U CTENEeHb TUAPOIIH3a.
Bydepnsie pactBopsl. /Cp/

J1.1
JI1.2J12.1
2.2
01 52 53

Pa3nen 6. O6mme
3aKOHOMEPHOCTH
XHUMHUYECKHX MPOIECCOB.

6.1

3aKOHOMEPHOCTH
MpPOTEKaHUs MPOLIECCBO B
IIPUPOZE. IEPBBII U BTOPOil
3aKOHBI TEPMOJMHAMHKH.
OHueprus ['n606ca.
Xumuyeckoe

paBHOBecue. /JIex/

1.1
JI1.2J12.1
J2.2
013233

6.2

OCHOBBI TEPMOXUMUH.
Pacuer TernoBbix 3 pexToB
peakruid. /I1p/

J1.1
JI1.2J12.1
2.2
01 52 53




6.3 XUMHUUYECKOE paBHOBECHE. J1.1
CwMmeleHre XuMHYECKOTr 0 JI1.2J12.1
paBHOBecus B cucteme. /I1p/ 2.2

013233

6.4 Wzmepenue TemioBoro J1.1
a¢dexTa peakiuu JI1.2J12.1
HeWTpanu3annu /J1ad/ J12.2J13.1

J3.3
31 32 33

6.5 Wzydenue ckopoctu J1.1
XUMHUYECKON peakluy U JI1.2J12.1
(hakTOpPOB, BIHIOMNX Ha JI2.2713.1
Hee /J1a6/ JI3.3

31 32 33

6.6 CamocTosATenbHOE U3yYCHUE J.1
yuebHOTrO Marepuana B LMS JI1.2J12.1
Canvas:OCHOBBI 2.2
tepmoxumuu. /Cp/ 31 32 33

6.7 CamocTosATenbHOE H3yYeHHE J.1
yaeOHOTrO Marepuana B LMS JI1.2J12.1
Canvas:Onpenenenue JI2.2713.1
3aBUCUMOCTH CKOPOCTH 212233
PEaKIiK OT KOHIICHTPAIHN 1
Temneparypsl. CMenieHue
paBHoBecus. /Cp/

6.8 CaMocTOATeNIbHOE U3yIEHHE J1.1
yueOHOro Marepuana B LMS JI1.2J12.1
Canvas:3axoH I'ecca. J2.2
Pacuers! TemnoBbIx 2132233
a¢dexroB peakuuii. /Cp/

6.9 CamocTosATenbHOE U3yYCHUE J.1
yaebHOTrO Marepuana B LMS JI1.2J12.1
Canvas:Bropoe Hagano J2.2
TepMouHaMuku. [Tonstue D1 D2 33
00 suTponnu. U3meHnenue
SHTPOINHNH IPH (Pa30BBIX U
XUMHYECKUX
npespamnieHusnx. /Cp/

6.10 | CamocrosiTespHOE U3yUECHHE J.1
yuebHOTO Marepuana B LMS JI1.2712.1
Canvas:CaMOnpon3BOIbHOE 2.2
MPOTEKAHUE pEaKIuil. 213233
Oueprus ['m66ca. Pons
SHTAJIBIIUHHOTO U
SHTPONMUIHOTO (HaKTOPOB B
OIIpeICIICHUN HATIPaBICHUS
nporecca. /Cp/

6.11 [CamocrosTenpHOE H3ydECHHE JIT.1J11.2
yueOHoOro Marepuana B LMS JI1.3J12.1
Canvas:OCHOBbI XUMUUECKOH 2.2
kuHeTHKH. CKOpoCTh 010293

XMMUYECKOH peakLuu U
(hakTOpEI €€ OIpeesIoNIHe.
3aBUCUMOCTb CKOPOCTHU
PEaKIiy OT KOHIIEHTPAIHN
pearenToB. Kunernueckoe
YpaBHEHUE PEaKIHU.
[IpaBuno Baur-T'odda.
KoncranTa ckopoctu
peakiy. DHeprust
axtuBarmu. Katanms un
KaTanm3atopsl. /JIex/




6.12

CamocTosTensHOe U3yUeHUe
yueOHOro Marepuana B LMS
Canvas: Xumudeckoe
paBHOBecue. OOpaTHMBbIE U
HEoOpaTHMble XUMHUYECKHE
peakuun. Koncranra
XHUMHYECKOTO PaBHOBECHS U
ee CBsI3b ¢ dHeprueit [ nboca.
CMeleHre XUMU4ecKoro
PaBHOBECHS IIPH U3MEHEHUH
ycnoBuil. [Tpunnun Jle-
[Matense. /Cp/

J1.1
JI1.2J12.1
2.2
0132233

6.13

/Koutp.pab./

J1.1
JI1.2J12.1
2.2
0103233

6.14

/3auét/

1.1
JI1.2J12.1
J2.2
30132 33

Pasgen 7. OcHOBBI
KOOPAWHAIMOHHON XUMHHU

7.1

XapakTepucTHKa
KOOPIWHAIIMOHHBIX
COEJIMHEHUH, UX MoJIyuyeHHe,
KJ1acCU(UKAIHSL.
Kowmmurexcoobpa3oBarens u
Turasabl. BaemHss u
BHYTPEHHSIS
KOOpPJMHAIMOHHBIEC CephlL.
Koopaunanuonsoe uucio,
3aBUCUMOCTD
KOOPANWHALIMOHHOTO YKcia OT
3apsaa u paauyca
KOMILJIEKCOO0pa3oBaTes.
PaBHOBecus B pacTBOpax
KOOPAUHALIMOHHBIX
coequnenui. Koncranra
HeycTounBOCTH. /JIek/

J1.1
JI1.2J12.1
2.2
0152 53

7.2

CaMocTosATeIbHOE U3yIeHHE
yueOHOro Marepuana B LMS
Canvas:Homenxknatypa
KOODPJHHAIIMOHHBIX
coeauHeHuii. KBantroBo-
MEXaHUUYECKHE METO/IbI
TPAKTOBKU XUMHUYECKOI
CBSI3U B KOMIUIEKCHBIX
coeuHeHusIX. Meron
BaJICHTHBIX cBsi3ed. [lonarue
0 TEOPUU KPUCTAIIMYECKOTO
noJis. CrieKTpOXUMHYECKHIA
psin nuranos. M3omerpus
KOOPJMHAIIMOHHBIX
COEIUHEHNN. 3HAUYECHUE U
[IPUMEHEHHE
KOODPIMHAIIMOHHBIX
COCIVHEHUH B HayKe U
texuuke /Cp/

1.1
JI1.2J12.1
J2.2
013233

7.3

CaMocTosITeNnbHOE N3YUCHHE
ydebHoro Matepuana B LMS
Canvas:[lonyuernue
KOMIUJIEKCHBIX COCJMHEHHH.
CBolicTBa KOMILIEKCHBIX
coenuueHuH. /Cp/

J1.1
JI1.2J12.1
2.2
013253




7.4 CamocTosTensHOe U3yUeHUe J1.1
yueOHOro Marepuana B LMS JI1.2J12.1
Canvas:CocTtaBrneHue J2.2
(hopMyT KOOPAUHAIIMOHHBIX 013233
coenqunenunii. Pacuer
KOHCTaHTBI
HectoikocTH. /Cp/

7.5 CamocToATenbHOE U3yYeHUE J.1
yueOHoOro Marepuana B LMS JI1.2J12.1
Canvas:Meton J12.2
KOMIUIEKCOHOMETPHYECKOTO 213233
tutpoBanus /Cp/

7.6 Kommuiexkchsle conu. J.1
Howmenkunarypa, JI1.2J12.1
oOpazoBaHue, pa3pynicHue J12.2
KOMILJIEKCHBIX COJIEH. 2132233
3HaueHue B
metamrypruu /TIp/

7.7 KowmruiekcHblie u 1BOMHBIE JI1.1
conu. CoiicTBa JI1.2J12.1
coenuHeHui. /J1ad/ J12.2J13.1

JI3.2J13.3
2139233
Paznea 8. Ctpoenue u
CBOIiCTBAa HEMETAJLJIOB P-
3JIEeMEHTOB.

8.1 CamocTosATeNnbHOE U3yYCHUE J.1
yuebHOrO Marepuana B LMS JI1.2J12.1
Canvas:[Toarpymnma remus. 2.2
OO011as xapakTepuCcTHKa 213233
anemeHToB. Haxoxenue B
MIPUPOJIE, METOIBI TIOTYICHUS
COCIMHEHHs OJIaropoIHBIX
razoB. [IpakTudeckoe
MIpUMEHEHHUE OJIarOpOTHBIX
ra3oB. /Cp/

8.2 Bopopon. [Tonoxxenue B JI1.1
MIEPUOANYECKON cCUCTEME, JI1.2J12.1
0011ast XapaKTepPHUCTHKA, J2.2
n3oromsl. JlabopaTopHsie u 0132 33
MPOMBIILICHHBIC METOBI
noxydeHus. dusngeckue u
XUMHUYECKHE CBOMCTBA.

I'unpuael, ux
Ki1accu(pUKAIHs, CIIOCOOBI
TTOJTy9EHUSI U CBOMCTBA.
O0mas xapakTepucTuka
BOZOPOJHBIX COEAMHEHUI
HemetaiwioB. [IpumeHeHue
Bonopona. /Jlex/

8.3 lanorenst. O6mas J.1
XapaKTepUCTUKA, TOTyYeHHE, JI1.2J12.1
(busndeckre U XUMHUYECKHE J12.2
cBoiicTBa. CoeuHeHue 213233

TaJIOTEHOB C BOJOPOJIOM,
MOJIy4YeHHE, CBOWCTBA.
IImaBuKoOBas KHCIIOTA,
XJIOPOBOZOPOIHAS,
OpOMOBOJOPOAHAS K
HO/IOBOJIOPO/IHAS KHCIIOTHI.
Tamorenmuer.  /Jlex/




8.4 CamocTosTensHOe U3yUeHUe J1.1
yueOHOro Marepuana B LMS JI1.2J12.1
Canvas:CpaBHeHHE COBIUCTB J2.2
OKHUCITUTEIBHO- 2132233
BOCCTaHOBHUTEIIbHBIX
KHCIJIOPOI0COICPIKAIIINX
KHCIIOT TasoreHoB. /Cp/

8.5 CamocToATenbHOE U3yYeHUE J.1
yueOHoOro Marepuana B LMS JI1.2J12.1
Canvas:B3aumoneiictsue 2.2
TaJIOT€HOB C PACTBOPaMHU 010293
iesoueii 1 BOAOH.

CoeMHEHUE TaIOTCHOB C
kucinopoom. dropusa
KHCIIOPO/Ia, OKCHJIBI XJIOpa,
Opoma, noaa.
Kucnopoaconepkaniie
kucinoTel. [IpuMeHeHne
rajgoreHoB. /Cp/

8.6 CsoiictBa snemenToB VII A J1.1
TPYIIIBI U UX JI1.2J12.1
coemqunenwmi /TTp/ 2.2

3132 33

8.7 CgoiictBa snemenToB VII A a1
TPYIIBL U UX JI1.2J12.1
coeauueHwMi /J1ab/ JI2.2J13.2

313233

8.8 Kucnopon. O6mas J1.1
XapaKTepUCTUKA, CTPOCHUE JI1.2J12.1
MOJICKYJ, Ta0OpaTOpHBIC U J2.2
MPOMBIIIJICHHBIE CTIOCOOBI 0102093
HONTy4IeHHs, PU3NIECKHE U
XUMHYecKue cBoicTBa. O30H,
€ro MOoJTy9deHHUe, CTPOCHHE
MOJIEKYJI, CBOMCTBA U
npumeHenue. /Jlex/

8.9 Bopa. ®usnueckue cBOMCTBa, JI1.1
JirarpamMma COCTOSIHHS, JI1.2J12.1
XUMHUYECKHE CBOMCTBA. J2.2
Kpucramnorunparsl, ux 212233
CTPOCHHE U MX CBOHCTBA.

CrocoObI OYHCTKH BOJIBI.
[Iepokcun Bosopona,
CTpOCHHUE, TIOTyICHHE,
CBOWCTBA,

npumeHenue. /JIex/

8.10 [Cepa. Obmmas J1.1
XapaKTepPHUCTUKA, JI1.2J12.1
Hax0XJICHHE B MPUPOJIE, J12.2
CrocoObI IOTYUSHHS, 2132233

(uznveckne U XUMHUYECKHIE
cBoiictBa. CepoBozopo,
CyNBOUIB, TOTHCYITBOHUIHL.
CoenuHeHHE Cephl ¢
KHCIIOPOZOM: OKCHJIB,
KHCIIOPOAOCOEpXKaIIe
KHCIIOTHI (CepHUCTAS
KHUCJIOTa, CepHask KHCIIOTa,
JMCEepHast KUCIIoTa,
THOCEPHas KHCIIOTA,
MEPOKCOKUCIIOTHI CEPHI), HX
conu. [IpumMeHeHHe cepbl U ee
coequHeHui. /Jlek/




8.11 | CpoiicTBa cepsl u ee J1.1

coennHenuii /J1ab/ JI1.2J712.1
J12.2]713.2
013233

8.12 | CamocTosITENIPHOE U3YUCHUE J1.1
yueOHoOro Marepuana B LMS JI1.2J12.1
Canvas:Crioco0bt 2.2
IIPOMBIIIJIEHHOTO 010293
MIPOU3BOJICTBA CEPHOM
KHCIIOTHI. €€ IPUMCHCHHUE B
HapoIHOM Xo3sHcTBe. /Cp/

8.13 | CamocTosTenbHOE U3yYeHUE J.1
yde6HOro Matepuana 8 LMS JI1.2J12.1
Canvas:CereH, TeJutyp u J12.2
nosioHu#. O0mas 2139233
XapaKTepUCTUKA dJIEMEHTOB,

HAXOX[ICHUE B IPHUPOJIC,
(u3MuecKre U XUMUYECKHE
cBolicTBa. BonoponHsie
COCIMHEHHUSI CelleHa U
temtypa. CeneHupl 1
Temurypuabl. OKCHABI celieHa
U TeJypa.
Kucnoponoconepxarue
KHCIIOTHI CeJIeHa ¥ TeIJUTypa.
IIpumeneHue ceneHa u
temnypa. /Cp/

8.14 [ CsoiictBa anemenToB VI A J1.1
TPYIIIBI U UX JI1.2J12.1
coemqunenwi /TTp/ JI2.2J713.2

2132233

8.15 [ CsoiicTBa anemenToB VI A J1.1
TPYIIIBI U UX JI1.2J12.1
coeauHeHwmi /J1ab/ JI2.2J13.2

0132 33

8.16 [ Azot. Obmas J1.1
XapaKTepUCTHUKA JJICMEHTA, JI1.2J12.1
Hax0XJICHHE B MPUPOJIE, J12.2
CrocoOBI TIOTYYEeHHUS a30Ta, 212233
(uznyeckue U XUMHUYECKHE
cBoiicTBa. CoeqMHEHUS a30Ta
C BOJIOPOZIOM, CTIOCOOBI
HONTy4IeHHs, PU3NIECKHE U
XUMHYECKUE
cBoiictBa. /JIex/

8.17 | CamocTosTenbHOE U3yUeHUE J.1
yueOHOrO Marepuana B LMS JI1.2J12.1
Canvas:CoenuHeHue a3ora ¢ J12.2
kucnoponom. Okcuzbl a30ta, 012233

KHUCJIOPOAOCOAEPKAILUE
KHCJIOTHI a30Ta, UX
nojyueHue u coiictea. Conu
KHCII0POI0COAEPKAILUX
KHCoT azota. [Ipumenenue
a30Ta U ero

coenuueHuid. /Cp/




8.18 | CamocTosITenpHOE U3yUeHUE J1.1
yueOHOro Marepuana B LMS JI1.2J12.1
Canvas:®ocgop. O6mas 2.2
XapaKTepPHCTHKA HIICMEHTA, 013233
HAXO0XICHUE B MIPUPOJIC.

ANoTpOITHBIE MOAN(DUKALIIH
tdhocdopa. CriocoOs
noxy4deHus ¢ochopa.
DH3nYeCKre U XUMHYCCKUEC
cBoiicTBa pocdopa.
BopoponHsle coenuHeHus
docdopa. Dochuast
Mmerayuios. /Cp/

8.19 | CamocTosiTenbHOE U3yYeHHE JI1.1
yuebHOTrO Marepuana B LMS JI1.2J12.1
Canvas:Kucnopoansie J12.2
coeaunenus pocdopa. 2139233
Kucnopomoconepsxarue
KHCIOTHI ocdopa.
®docohatel. [IpumeHeHne
dbocdopa u ero
coequnaenmii. /Cp/

8.20 [CgoiicTBa snemeHTOB V A J1.1
TPYIIBL U UX JI1.2J12.1
coenunenwui /TIp/ JI2.2J13.2

3132 33

8.21 CBolicTBa 351eMeHTOB V A J.1
TPYIIIBL U UX JI1.2J12.1
coennHenuit /J1ab/ J12.2J13.2

31 32 33

8.22 [ VYrnepon. O6mas J1.1
XapaKTepUCTUKA dJIEMEHTa, JI1.2J12.1
HaX0XJICHUE B MPUPOJIE. J12.2
ATOTPOITHBIE MOTU(DUKAIIHN 213233
yriepoaa. Crioco0bt
NoJy4eHus, GU3NIECKUe U
XHMHYECKHE CBOHCTBA.

Bonoponusie coenunenus,
KUCIIOPOIHBIC COCAUHCHUSI,
KHCIIOPOJOCOIepKaIINe
KHCJIOTBI M UX COJIH.
ITpumeneHue yriaepoaa u ero
coenuHeHui. /Jlex/

8.23 | CamocTosTenbHOE H3yYCHUE J.1
yaeOHOro Marepuana B LMS JI1.2J12.1
Canvas:Kpemnwuii. O6miast J2.2
XapaKTepUCTUKA DJIEMEHTa, 212233
HaXOXIICHUE B IPUPOJIC.

AJIOTpOITHBIE MOAN(UKAIIIH
kpemHHus. Crioco0sI
NOJNy4YeHHs, PU3NIECKHE U
XUMHUYECKHE CBOMCTBA.
Bonoponusie coenuHenus,
KUCIIOPOJHBIC COCAUHCHUS,
KHCIIOPOIOCOIepIKaIINe
KHCJIOTBI M UX COJIH.
IIpuMeHeHUE KPEMHUS U €r0
coeaunenui. /Cp/

8.24 | CpoiictBa 31meMeHTOB IV A JI1.1
TPYIIIBI U HX JI1.2J12.1
coemunenwui /TIp/ JI2.2J13.2

31 32 33

8.25 |[CsoiicTBa snemenToB [V A J1.1
TPYIIIBI U HX JI1.2J12.1
coenuneHu# /J1a6/ JI2.2J13.2

013233




Pa3gen 9. Ctpoenue u
CBOICTBA METAJIJIOB S-
3JIeMEeHTOB.

9.1 OO0mas xapaKTepucTUKa J.1
MetaiioB. [lonoxxenue B JI1.2J12.1
[ICXD, crpoenue aroma, J2.2
METaJIJINYeCcKas CBA3b. 213233
OOIIHOCTD U pa3HUIIA
cBOMCTB. /JIex/

9.2 Honrpynna nutust. O6mas JI1.1
XapaKTepUCTHKA DJIEMEHTOB. JI1.2J12.1
Haxoxnenue B npupoze, J12.2
METO/IbI ITOJTYYEHU S D152 33
COCTMHEHHUS IETOYHBIX
MeTasuioB. [IpakTuaeckoe
MIpUMEHEHUE MIETOYHBIX
MmetayuioB. /JIex/

9.3 CoiictBa s- Metasuios. /TIp/ J1.1

JI1.2712.1
JI2.2J713.2
31 32 33

9.4 CaMocTOATeIbHOE U3YUEHHE J1.1
yueOHOro Marepuana B LMS JI1.2J12.1
Canvas:IToarpymnmna 2.2
6epunnus. [lonoxeHue B 013233
MEPHOIUYECKOI CHCTEME,
0011ast XapaKTepPHUCTHKA,

METO/BI TOTYIEHHUSL.

Du3NYeCKHe 1 XUMHICCKUEC

cBoiictBa. OKCHIBI,

THIIPOKCHUJIBI, UX

Kaccu(puKanus, Cocoobl

MOJYYCHHS ¥ CBOHCTBA.

ITpumenenue

HIETI0YHO3EMETBHBIX

MmertaiuioB /Cp/

9.5 CpoiicTBa s-MeTaiwios. /J1ad/ J11

JI1.2712.1
JI2.2J13.2
31 32 33

Paznen 10. CtpoeHue u

CBOIiCTBA METAJLJIOB P-

3J1eMEeHTOB

10.1 | Amomuanii. O6mas JI1.1
XapaKTepUCTUKA, [TOJyYeHHE, JI1.2J12.1
(busndeckre U XUMHUYECKHUE JI2.2J13.2
cBoticTBa. OKcup, 212233
THIPOKCHI, COJIA aTFOMHHUSI.

[MpumeHeHwe aTFOMUHHS 1
ero coemuaenuit. /TIp/

10.2 | CamocrosTensHOE U3yUEHHE J.1
yueOHOrO Marepuana B LMS JI1.2J12.1
Canvas:I"annuii, uHIHMH, J2.2
tayuid. O0mnias 2139233

XapaKTepUCTHKA 3JIEMEHTOB.
Haxoxnenue B npupoze,
CITOCOOBI TIOJTyYCHUS,
(usndeckre U XUMUYECKHUE
cpotictBa. CoeIuHEHNSs
rajuIds, MHOMS, TaJUTHs U UX
npumeHenue. /Cp/




10.3 OmnoBo, ceunel. O0mas JI1.1
XapaKTEepPUCTHUKA SJIEMEHTOB, JI1.2J12.1
CrocoObI IOTYUCHHS, J2.2
(u3nUecKre U XUMUYECKHe 013233
cBoiictBa. OKCHIBI,
rugpokcusl. Ilpumenenue
oJ0Ba, cBHHIA. /JIex/

10.4 [ CamocTosATenbHOE U3yUeHUE J.1
yueOHoOro Marepuana B LMS JI1.2J12.1
Canvas:VcTopus pazButus J12.2
Metautypruu. Ioxyuenue 010293
0JI0BA, MEJIH,
amomunus. /Cp/

10.5 | Csoiicrtsa p- J.1
sneMeHToB /J1ab/ JI1.2712.1

J12.2713.2
212233
Paznen 11. CtpoeHue u
cBOliCTBA MeTaJlJIOB d-
3J1eMEHTOB.

11.1 |CamocrosTeTpHOE H3YUCHHUE J1.1
yueOHoro Marepuana B LMS JI1.2J12.1
Canvas:[Toarpymnmna ckanmus. J2.2
OO01mmas xapakTepucTuKa 213233
9JIEMEHTOB, HAXOXICHHUE B
MIPUPOE U MOTyYEHHE.

OKCHIBI, THAPOKCHIBL.
IIpumMeHneHuE 3J1EMEHTOB
noArpynmnsl ckanus. /Cp/

11.2 | CamocrosTenbHOE U3yYCHHE J.1
yaeOHOTrO Marepuana B LMS JI1.2J12.1
Canvas:Iloarpynna turasa. 2.2
OO01as xapakTepucTUKa 212233
3JIEMEHTOB, HAXOXIEHHUE B
MPUPOJIE U MTOTyICHHE.

OKcuasl, THAPOKCUIBL
[Ipumenenue 351€eMeHTOB
noArpynmsl Turana. /Cp/

11.3 | CamocrosTensHOE U3yYEHHE J.1
yueOHOrO Marepuana B LMS JI1.2J12.1
Canvas:IToarpynmna BaHagus. J12.2
OO01as xapakTepucThKa 213233
3JIEMEHTOB, HAXOXK/ICHHE B
MPUPOZE U MOTyYEHHE.

OKcubl, THAPOKCHUIBL.
IIpumMeHneHue 351€MEHTOB
noarpynnsl Banagus. /Cp/

11.4  |Iloarpymnmna xpoma. OGmas J.1
XapaKTEepPUCTHUKA SJIEMEHTOB, JI1.2J12.1
HaXOXJIECHUE B IPUPOAC U 2.2
noxydeHne. OKCHIBI, 0132 33
ruapokcunbl. [Ipumenenue
3JIEMEHTOB MOTPYIIIIbI
xpoma. /JIex/

11.5 |[CsolicTBa XpoMa u €ro J.1
coenuueHuit /J1a6/ JI1.2J12.1

J12.2J13.2
31 32 33

11.6  |Iloarpynmna maprasua. J1.1
O01mas xapakTepucTuKa JI1.2J12.1
9JIEMEHTOB, HAX0XKJICHHUE B J12.2
IIPUPOE U NOTy4YEHHE. 010233

Oxcuibl, THAPOKCHBL.
[IpumeHeHue 21€MEHTOB
MOArpyIInbl Mapranna. /Jlex/




11.7 Mertanbsl ceMencTBa xKelesa. JI1.1
OO011as xapakTepuCcTHKa JI1.2J12.1
3JIEMEHTOB, HaXOXKICHUE B J12.2
IPUPOJIE U MOTyICHHUE. 013233
UyryH u cranb. OKCUBL,

THIPOKCHJIBI, COSIMHEHMS
METAJNIOB CEMEHCTBA JKeNe3a.
IIpuMeHeHNE METAILIIOB U UX
coenuHeHui. /Jlex/

11.8 CBOliCTBa METAJIJIOB JI1.1
CceMeiicTBa JKele3a U UX JI1.2J12.1
coeauHenuii /J1ab/ JI2.2J13.2

D1 52 33

11.9 | CamocrosTensHOE U3yYCHHE J.1
yaebHOTrO Marepuana B LMS JI1.2J12.1
Canvas:Mertaiisl ceMeiicTBa J12.2
miatuael. O0mas D1 D2 33
XapaKTepUCTHKA DJIEMEHTOB,

HaXOXXJICHUE B IPUPOE U
nonyaeHue. OKCHIBI,
THIPOKCHJIBI, COCTMHEHHUSI
METaJUIOB CEMENCTBA
miatussl. [Ipumenenue
METAJIOB K KX
coequnaeHui. /Cp/

11.10 | Tloarpyrmma meau. O6mas J1.1
XapaKTEPUCTHUKA DIIEMEHTOB, JI1.2J12.1
HaXOXXJCHUE B IPUPOIE U J12.2
nosryderue. OKCUbI, D1 D2 33
runpokcuabl. [Tpumenenue
9JIEMEHTOB MOATPYIIIbI
menu. /JIex/

11.11 [IToarpymnma meau. JI1.1
OC00EHHOCTH XUMHYECKHAX JI1.2J12.1
CBOWCTB MeaH, cepedpa 1 J2.2
30J10Ta. 3HaUYEHHE 3THX D1 352 33
METAJIJIOB B
npomsiiuieHHocTy. /I1p/

11.12 | Tloarpymma muaKa. Obmas J1.1
XapaKTepUCTUKA DJIEMEHTOB, JI1.2J12.1
HaX0XJICHUE B MPUPOC U J12.2
noaydenue. Okcuasl, 010293
ruapokcuabl. [Tpumenenue
3JIEMEHTOB MOATPYIIIBI
muHka. /Cp/

11.13 | CBoiicTBa LIMHKA U €TI0 JI1.1
coeauHeHnii. OCHOBBI JI1.2J12.1
uBeTHO# Metaiutypruu. /Ip/ J12.2J13.2

2193233

11.14 | CamocTosTenbHOE U3yUeHUE JI1.1
yueOHOTrO Marepuana B LMS JI1.2J12.1
Canvas:Pa3Burue JO0MEHHOr0O J12.2
MIPOM3BO/ICTBA B D1 D2 33

HoBotpourike. JlomeHHbIH
IpoLecc MPOU3BOACTBA
gyryHa. /JIex/

Paznen 12. 5. Ctpoenne u
cBoOiicTBa MeTaJI10B f-
3JIEMEHTOB.




12.1 |CamocTosTeIbHOE H3YUECHHUE 2 3 J1.1
yueOHOro Marepuana B LMS JI1.2J12.1
Canvas:JIantanounsr. O0mias J2.2
XapaKTePUCTHKA JICMEHTOB, 013233
HAXOX[ICHUE B PUPOJIC U
noxydeHue. OKCHIB,
runpokcuabl. [Ipumenenme
JAHTAHUJIOB. AKTHUHOHU/IBI.

OO011as xapakTepuCcTHKa
3JIEMEHTOB, HAXO0XJICHHE B
MIPUPOE U MOTyICHHE.
OKcuIbl, THAPOKCHIBL.
[Ipumenenne
akTuHOUI0B. /Cp/

12.2 | Penxo3emenbHble METALIBI. 2 2 J.1
HaXOKICHUE B IPUPOJIE. JI1.2J12.1
[Ipumenenue B J12.2
IPOMBIIIIEHHOCTH. BiusiHue 010293
IIpUMecel peiKo3eMeIbHbBIX
METaJUIOB Ha CBOMCTBA
cTalei u criaBoB /JIex/

12.3 /KonTp.pabd./ 2 0 J1.1

JI1.2712.1
2.2
31 32 33
12.4 /OK3ameH/ 2 36 J1.1
JI1.2J12.1
2.2
31 32 33

5. ®OHJI OIEHOYHBIX MATEPHUAJIOB




5.1. Bonnpocsl 11 caMOCTOATEIbHOM NMOATOTOBKH K 3K3aMeHY (3a4€Ty ¢ OLleHKOi)

Bormpocsr k 3k3ameny (OITK-1; OTTK-4)

1. Xumus, Kak pas3zien eCTeCTBO3HAHMS. 3HaUEHUE XUMUM KaK HAy4HOM OCHOBBI MaTEpUAIOBECHUS.
OCHOBHBIE TOHATHS XUMUU: aTOM, MOJIEKYIIa, HOH, MOJIb, AaTOMHAsI MOJIEKYJIApPHAs Macca, CIIOCOOBI

ux onpeneneHus. OCHOBHBIE 3aKOHBI XUMHU: 3aKOH COXPAHEHUsS MAcChl, KAk OCHOBA MaTEPUAIIbHOTO

OaaHca TEXHOJIOTMIECKOTO MPOIIecca, 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB, 3aKOH SKBUBAJICHTOB,

3aK0H ABOrazpo.

2. Crpoenne aroMa. Macca 1 9Heprus B MaTepUalbHOM MHpe. DIEMEHTapHbIE YaCTULIBI U MOJISL.

Macca, 3apsi, CIIFH U APYTHE CBOMCTBA JIEMEHTapHBIX BEHIECTB. SIpO M 2JIeKTPOHHAS 000JI0UKa.
KBanrossie uncna. BonHoBas GpyHKINA U 2JIEKTPOHHAS IIIOTHOCTH B aTOME. ATOMHBIC OpOUTANIH.

[Mpunun [Maynsa. EMxocts anekTpoHHBIX 000m0uek. [IpaBuino XyHaa u OpAI0K 3arl0JTHEHUS

aTOMHBIX opOuTaieil. [TpuHIMI HaMMEeHbIIEH YHEPTUH.

3. CtpoeHue 3JIeKTPOHHBIX 000I04eK aTOMOB 3JieMeHTOB. [ToHsTHe 3 (heKTHBHOTO 3apsiaa sjapa

aToma. [lepHoANYHOCTD CTPOCHHUS IEKTPOHHBIX 000o4eK. [ToTeHnmansl HOHN3aUK U CPOACTBO

K 2JIEKTPOHY aToMa. Paanycsl aTOMOB HOHOB. DIEKTPOOTPULATEIBHOCTh ATOMOB XMMHUECKUX

3JIEMEHTOB.

4. Tlepuoauueckuii 3axoH u [leproanyeckas cucreMa XUMUYECKUX JIEMEHTOB B CBETE TEOPUH

CTPOEHHUS aToMa.

L. Xumudeckast cBsi3b. CtpoeHne Monekyi. [IpuunHbl 00pa3oBaHUsS XMMHUYECKOH CBSI3H.

ITpupona xuMudeckoi cBsi3u. Mosekyna Bogoposaa u MeToasl ee onucanus. Meron BC u

THOpUAN3AINS OpOUTAIICH.

2. BanentHoe cocrosiHue aroma. KoBaneHTHas CBsI3b B MHOTOaTOMHBIX MOJIEKYINax.
JloHOpHO-ak1enTopHOE B3auMoericTie. HanpaBieHHOCTh M HACHIIIAEMOCTh XUMUYECKOH

KOBQJICHTHOM CBS3U.

3. MexmMonekynspHble B3auMOAEHCTBUSA. XUMHUYECKasl CBA3b U TUIBI KpUCTAJUIOB. MoHHas

CBsI3b. B3anMoselicTBHE HOHOB KPUCTANIMYECKON pEIIETKU. DHEPris HOHHOW KPUCTAIIIMYECKON

PELIETKHY, BIUSHUE Pa3MEpOB U 3apsiioB HOHOB. Cuibl Ban-nep-Baanbca. OpuenTannonsoe,

MHIYKLAOHHOE U JUCIIEPCUOHHOE MEXKMOJIEKY/ISIPHOE B3aUMOACHCTBUE.

4. OCHOBBI XUMHUYECKOH TEPMOJHMHAMUKU. DHEPreTUYECKHE XapaKTEPUCTUKH XUMHUYECKUX peakuuil.
ITepBoe Hagano TepMoauHaMuKy. [IpeBpamieHue sHepruy U paboTH B XUMHYECKUX TPOIECCax.

Tepmoxumust. 3akoH ['ecca. Pacders! TermioBbIx 3()(HEKTOB peakiuii.

5. Bropoe Hauano tepmoauHamuku. [lonarue o6 suTponuu. M3mMeHeHne SHTpONHH IpU (Pa30BbIX

¥ XUMHYECKUX TpeBpanieHnsx. CaMorpon3BoIbHOE IPOTeKaHue peakuuii. Dueprus ['mo6ca. Pons
SHTAJIBIIAIHOTO M SHTPOIHUIHOTO ()aKTOPOB B ONPEeTICHIH HAIIPABIICHUS ITpOIIecca.

6. OCHOBBI XUMHUYECKOH KHHETHKH. CKOPOCTh XMMHUYECKOH PEakIHU U (PaKTOPHI e ONPEAENISIOImue.
3aBUCHMOCTb CKOPOCTH PEaKIMK OT KOHLIEHTPAIUK peareHToB. KuneTndyeckoe ypaBHEHUE peaKIUu.

IMpasuno BarT-T'odda. KorcranTa ckopocty peakiun. DHeprust akTHBanuy. Katainms n KaTalrn3aTopsl.

7. Xummgeckoe paBHOBecue. OOpaTnmble M HeOOpaTHMBIE XMMUYECKHe peaknuu. KoHcranTa
XUMHUYECKOTO PaBHOBECHS U €e CBA3b ¢ dHepruel [ 'nboca. CMmelieHne XUMU4eCKOro paBHOBECHS

npu u3MeHennu ycioBuid. [Ipunnun Jle-1llaTense.

8. OOmmpe cBoOHCTBa pacTBOPOB. PacTBOPHI Kak MHOTO KOMITOHEHTHBIE CHCTEMEL. PacTBOpHTENH

U pacTBOpsieMoe BeulecTBO. PacTtBopumocTs. HachlllieHHbIE U HEHACHIILIEHHBIE, IEPECHILICHHBIE,
pa30aBlIeHHBIE U KOHLIIEHTPUPOBAHHBIE PACTBOPHI. B3aumoneiicTBre pacTBOPEHHOTO BELIECTBA U
pacTBOPUTEIISL..

9. PacTBOpbI HedneKTpoIUTOB. 3akoHbl Payns. JlaBneHue U cOCTaB Mapa HaJl pacTBOPOM.
Kpucramnusanus u kunesue pactsopa. Kprockonus u 30y/LUIHOCKOIHSL.

10. PacTBopBI 271€KTPOAUTOB. DAEKTPOIUTUYECKAs AUCCOLMAIMS PACTBOPEHHBIX BEIIECTB.

TeopHs dIEKTPOTUTHIECKOH Tuccorai. KoHncranTa n cTeneHb ANCCONMAINH C1aboTo AIIEKTPOIINTA.
3akoH pa36asnenus: OcBajiba.

1. PacTBOpBI CUIIBHBIX 371E€KTPOIUTOB. Kaxylascs creneHb QUCCOLMAIMU CHUIIBHOTO AIIEKTPONIUTA.
AKTHBHOCTP U K03 urmenT akTuBHOCTH. MlOHHOE TIpon3BeIeHre BOABL. BonopoHsrii n

TUIPOKCUIIbHBIN NoKa3aTenu. HAUKaTOpBL.

12. OKHUCIUTETPHO-BOCCTAHOBUTENBHBIE MPOIIECCHI, KaK PEeakIMK IMepeHoca dMeKTpoHa. OKuciuTeny,
BOCCTaHOBUTENHU. THITbI OKUCITHTENLHO-BOCCTAHOBUTENBHBIX peakuuil. KonndecTBeHHbIE XapaKTEPUCTUKU OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX IIPOLIECCOB.

13. DJEeKTPOJHbIE MOTEHIMAIbBl METAIUIOB. [ anbBaHWYECKUH dIIeMeHT. BOZOpOAHBIN 3JEKTPO/I.
YpaBHeHHe DpHCTa. DNEKTPOIN3 PACTBOPOB U PACIIIABOB. DIEKTPOIUTHYECKOE MOTydEHHE METAIIOB.
DJEKTPOXUMHUYECKAsT KOPPO3HsI METAIIIOB.

14. XapakTepuCTHKa KOOPAUHAIOHHBIX COSIUHEHNH, HX MONTydeHHs, Kinaccupukanus. KommiexkcoobpazoBarens u
nurasel. PaBHoBecHs B pacTBOpax KOOpAMHALMOHHBIX coenHeHni. HoMeHkiaTypa KoopAMHAIIMOHHBIX COEAMHEHUH.
Xumndeckas CBsI3b B KOMIUIEKCHBIX COETUHEHUAX. [IprMeHeHne KOOpJMHALIMOHHBIX COEJUHEHNUIT B HayKe U TEXHHKE.

15. Bopopon. TTonoxxeHne B MEPHOANICSCKON CUCTEME, METOMBI MOTyIeHUs, PU3NUECKIEC U XUMHUYECKHE CBOWCTBA,
MpUMEHEHUE BOJIOPOIa.
16. Tanorensl. O0IIas XapaKTePUCTHKA, MMOMyYCHUE, (PU3NYCCKHE M XUMUYECKHe cBoiicTBa. CoeIMHEHHE TalOTeHOB C

BOAOPOAOM, ITOJTYYCHHE, cBoticTBa. COeTUHEHUS TaJIOTCHOB C KHCIIOPOAOM. HpI/IMCHeHI/Ie TaJIOrCHOB.




17. Kucnopoa. Cepa. Obmias xapakTepucTHKa, CIIOCOOBI MOTydeHHs1, (pH3UIecKie U XUMHYeckue cBoicTa. O30H, €ro
HoNy4deHHe, CTPOEHHE MOJIEKYII, CBOMCTBa U mpuMeHeHue. Boga. @usuyeckue cBoiicta. Ilepokcu Bogopoaa, CTpOeHuUE,
MOJTy4deHHe, CBOHCTBa, mpuMeHeHne. CoeiHeHNe Cephl ¢ BOIOPOI0M, KuciopoaoM. [IpuMeHeHne cephl 1 ee COeANHEHHH.

18. A3oT. ®ocdop. Obmas xapakTepruCcTUKa, CIIOCOObI MOMy4eHHsI, QU3NIECKUE U XUMIUecKe cBoHCTBa. COeMHEHHS a30Ta C
BOJIOPOJIOM, CIIOCOOBI MONydeHHs, PU3NUECKUE U XUMHUYeckre cBoicTBa. CoennHeHue a3oTa ¢ kuciaopogom. Conu
KHCIIOPOA0COEPXKAIINX KUCIIOT a30Ta. [IprMeHenne a3ora u ero coeannennii. Bonoponusie coenunenust pocdopa. Kucnopoansie
coequnenns pochopa. Pochatsl. [Ipumenenne Gocdopa u ero coenuHeHNUH.

19.  VYruepon. O6mias xapakTepHCTHKA, HAXOXKACHNUE B IpHpoe. AmnoTpornHsle Moaudukanun. CrocoOs! MoTydeHus,
(u3nUecKkne 1 XMMHUYECKUE CBOWCTBA. BoiopoiHbIe COeIMHEHNS, KUCIIOPOIHbBIE COEIMHEHUS, KUCJIOPOIOCOACPIKAIINE KUCIOTHI U
ux conu. [IpuMeHeHme yrirepoaa 1 ero COeANHEHHH.

20.  s-metamns! [ u I rpynm. TTomoxeHne B IepHOANYECKOI CHCTeMe, 00IIast XapaKTEePHCTHKA, METOABI oTydeHus. Dusndeckue
U XUMHUUecKHe cBoHcTBa. OKCHBI, THAPOKCUIBL, UX KIaccH(UKaIys, CocoObl MoTydeHus U cBoicTa. [IpumeHeHue.

21. p-metamiel 11, IV rpynmn. OOrmias xapakTepucTHKa 3JIeMeHToB. HaxoxaeHne B MPUPOJE, CIIOCOObI MOTyIEHHS,
(u3mueckne u XMMHUeckne cBoiicTea. [IpumeHenme.

22. d - meramnel. IV u V rpynn. OOmas xapakTepucTuKa 3JI€MEHTOB, HaXO0X/CHUE B MpHUpoAe U monydeHne. OKCUIBL,
ruapoxcuasl. IIpumenenue.

23. d - metamuter VI, VII rpymm. O0miast XapakTeprcTHKa 3JIEMEHTOB, HaXOKICHHUE B MPHUPOJE U morydeHue. OKCHIBI,
runpokcuasl. [Ipumenenue.

24, Meramnsl cemeiicTBa xene3a, aTHHbl O0Ias XapakTeprUCTUKa dJIEMEHTOB, HAXOX/IEHHE B TIPUPOJIE U MOTyYCHHUE.
YyryH u cranbs. OKCHbI, THAPOKCHUIBI, COEAMHEHHUS METAIIOB CEMENCTBA JKene3a, IaTuHel. IIpuMenenue.

25. IMoarpynma meau. O6mas XxapakTepHCTHKA 3JIEMEHTOB, HaXOXKACHHE B MpUpoe U moxydeHne. OKCHIBI, THAPOKCHIHI.
[IpumeHeHUE IEMEHTOB TOATPYIITB MEAN.

26. IMoarpynna nuHka. OOmmas XapakKTepUCTHKa 3JIEMEHTOB, HAX0X/JCHHUE B MPHUpoJe U moiydeHue. OKCHIbI, THAPOKCHIBL.
[TpumeHeHNEe 3JIEMEHTOB IO PYIIIBI INHKA.

27. JlanTanunel. AktHHAABL. OOmas XapakTepUCTHKA 3JIEMEHTOB, HAXOXACHHE B IpHpoje U nomydeHne. OKCHbI,

ruapoxcuasl. [Ipumenenue.




5.2. Ilepeuyennb padoT, BLIMOJIHAEMBIX 10 JUCHUILIHHE (Moay 10, npakTuke, HUP) - 3cce, pedepaTsl, NpakTHYECKHE U
pacyeTHo-rpacduIeckne padoThbl, KYPCOBbI€ PA0OTHI, MPOEKThI U JAP.

KonTponbabie paboTel Nel u No2 rimonHstores 3a 1 u 2 cemecTp ayauTopHo win B cucreMe LMS Canvas, SBISIIOTCS JJOITYCKOM K
c/aye 3a4era U SK3aMeHa.
Kontponsnas padora Ne 1(OITK-1; OITK-4) 3a 1 cemectp.

1. Hanumute 351ekTpoHHBIE GOPMYIIBI 3JEMEHTOB C HOPSIKOBBIMH HOMepamu 7 U 23. Ompenenure, K KakoMy
ANIEKTPOHHOMY CEMEHCTBY IMPHHAUIEKAT HJIEMEHTHI, KaKHe JIEKTPOHBI SIBIISFOTCS BAJICHTHBIMH, KAKOBO MECTOIIOJIOKEHHE
aneMeHnToB B [lepuoamueckoit cucteme? Hanmumure GopMysbl BBICIIAX OKCHIIOB U TUAPOKCHUIIOB JJISI THUX DJIEMEHTOB, YKAXKUTE MX
KHCJIOTHO-OCHOBHBIH XapakTep.

2. Jaiite coBpemeHHyto (opmyaupoBky [lepuoandeckoro 3akona. OOBSCHUTE €ro (pU3NYECKHH CMBICI.

Kakyio HA3IIyIO ¥ BEICIITYIO CTEIICHN OKHCIICHUS MPOSBIAIOT KPEMHHH, MBIIIBSK, ceneH U xyop? [Touemy? CoctaBbTe hopMyITs!
COCIMHEHHIA JaHHBIX YJIEMEHTOB, OTBEYAIOIINX STHM CTETICHSIM OKHCIICHUSI.

3. Kak meron BC o0bsicHseT nuHeliHOe cTpoeHne Monekyasl BeCl2 u terpasapudeckoe ctpoenue mosekyinbsl CH4?
4. 3aKOHYHTE ypaBHEHHS OKHCIHTEIFHO-BOCCTAHOBUTEIBHBIX PEaKIIHii:

K2S+KMnO4+H2S04 S+...

Cu + HNO3 (pa36) = ...

PaccraBpTe K03(h(UIMEHTH HA OCHOBE 3JICKTPOHHBIX YPAaBHEHHH. YKaKUTE B KAXKIOH PEaKIMi OKUCIHUTENh U BOCCTAHOBHUTEIb.

5. Kaxkas macca NaOH neoOxonuma miist Helitpanuszanuu 0,2 M pacTBopa a30THOM KUCIOTH 00beMoM 600 mi?

6. Harmmmre ypaBHEHUS peakinii HOHHOTO OOMEHa B MOJICKYJISIPHOM ¥ HOHHOM BHaX MEXIy paCTBOpaMH: a) a30THAast KUCJIOTa U
THUIPOKCHUJI TUHKA, 0) KapOOHAT KaJbIUS U COJISTHAS KHCIIOTA.

7. 3anuIinTe CXeMy rajJibBaHHYECKOTO 3JICMEHTA, B KOTOPOM KaJMHEBast U OJIOBSHHAs IJIACTHHKH ITOTPY)KEHBI B PACTBOPBI CBOKX
cosieil. YKaKuTe aHO M KaTOJI, HAITMIIIKMTE JICKTPOHHBIC YPABHEHHUS IIPOIIECCOB, IIPOTEKAOIINX Ha JJICKTPOIaX IPH ero padbore.
Paccuuraiite D/IC.

8. 3anuuuTe ypaBHEHUS peakli, IPOTEKAOIIMUX HA MHEPTHBIX MIEKTPOAAX IIPU 3JIEKTPOIU3E BOAHOIO PACTBOPA XJIOPHIA MarHUS.
PaccunraiiTe KOIMYECTBO AIEKTPUIECTBA, He0OXoaMMOe ATt morydeHus 10 Mt xiopa.

KonTponbnas Ne 2(OIIK-1; OIIK-4)

CBOWCTBa 3JIEMEHTOB H MIX COCAWHEHUH (IIPUMEPHBINA BapHaHT OMeTa)

1. Jaiite xapaktepuctuky Meramiam I A rpymnnsl. CoctaBbTe (GOpMyIBI OKCHIOB U THIPOKCHIOB, OOBSICHUTE, KaK
MEHSIOTCS CBOMCTBA METAJIOB O NMOATPYIIIE C yBEMHUEHUEM 3apsa aapa. Hamummire ypaBHeHUs peakiyii, XapaKTepU3yroLIe
XUMHYECKHE CBOICTBA IEIOUHBIX METAJIOB.

2. Hammmure ypaBHEHHS peakmuii, IpH MOMOIIN KOTOPEIX MOXHO OCYIIECTBUTH CIIEAYIOININE IPEBPAIICHHUS:

Mapranen — xnopua Mapranua (1) — ruapoxcun mapranua (II) — rugpokxcun mapranma (IV).

3. Jonummre ypaBHEHHs peakLui, pacctaBbTe KOA()(HUIMEHTSI:

MnO2 + FeSO4 + H2SO04 = ...

MoS2 + HNO3 = H2MoO4 +...+...+...

K2Cr207 +Zn + H2S04 = ...

4. CmaB Meny, skene3a M UHKa Maccoil 6 I (Macchl BCEX KOMIIOHEHTOB paBHBI) nmoMecTHid B 18,25 % pacTBop cossiHOM
KH1cnoThl Maccoil 160 r. PaccunrtaiiTe MaccoBble A0OIH BELIECTB B MTOJYYUBIIEMCS PACTBOPE.

5. Crioco0bl monydeHust jkene3a. PaccMoTpute TOMEHHBIH Mpoliece Kak OKUCIUTENFHO-BOCCTAHOBUTEIIBHBIM.

6. XKenezHoe uznenue MEATIEHHO paspylaeTcst MoJ JeHCTBHEM CIIA0OKHCION Cpeibl, HO MPU KOHTAKTE jKee3a ¢ MeJHOU
MIPOBOJIOKOHM CKOPOCTH PEaKIINH OKHACIICHNS 3HAYNTEIBHO yBeanauBaeTcsl. OOBSICHHUTE 3TO SBJICHHUE C TOUKU 3PSHHUS IEKTPOXUMHH.

JlabopaTopusie paboTsl (OIIK-1; OITK-4) sBist0TCS TOITYCKOM K Cade 3a4deTa U SK3aMEHOB.
JlaGopatopHsbie pabOTHI SIBISIOTCS Ba)KHEHIIEH cOCTaBHON YacThIO Kypca XMMHUH, CIOCOOCTBYIOIIUE JTy4IlIeMY YCBOCHHUIO 3aKOHOB,
TEOPETUYECKHX MOJI0XKEHHH, a TaK)Ke pa3BUBAIOIIUE y CTYIEHTOB HaBbIKA Hay4HOTO SKCIIEPUMEHTHPOBAHUS, UCCIEA0BATENBCKHUI
MOAXO K U3YUCHHUIO NTPEAMETA, JOTHIECKOEe MBIIIIICHHE.

JlabopaTopHBI MPAaKTHKYM MPOBOJUTCS B COOTBETCTBUU C IEPEUYHEM M METOJMUYECKUMH yKa3aHHUSAMH B IIOCOOUH
Suemmnoit T.H. «Heopranuueckas xumusy» Jlabopatopsslii npaktukym. — 2006 r.
ITpu mpoBeneHNH 3KCIeprIMeHTa HE0OX0IMMO COOITIOAATH CIIETYIOIINE TIPaBHIIa:

. OnbIT NPOBOJAT B YUCTOH IOCYAE

. Henb3s BBIIMBATH M BHICHINATh U30BITOK PEAKTHBA U3 MPOOHPKU OOPATHO B CKIISHKY.

. He cnenyer myraTh npoOKHM OT pa3HbBIX CKJISTHOK.

. Henp3st yHOCHTE peakTHBBI OOILIETO MOJIB30BaHMSA HA CBOE pabouee MecTo.

. Iocne OmBITOB OCTATKU METAJIOB B PaKOBHHY HE BHIOPACHIBAIOT, a COOMPAIOT B OAHKY, JOPOTOCTOSIINE PEAKTHUBBI — B
CIICNATIBHO OTBE/ICHHYIO TTOCY/y.

d He TpOl"aﬁTe, HE BKJIIOYAiTEe U HE BBIKJIIOYAiiTe 0€3 pa3pCuICHu MpernoaaBaTeIsa l'IpI/I60pBI, HC OTHOCAIIHUECA K I[aHHOfI
pabore.

. He 3arpomoxnaiite pabouee MECTO JUIITHUMU MPEIMETAMH.

. OIBITHI € STOBUTHIMH BEIIECTBAMH CJICAYET IPOBOJHTH B BEITSDKHOM IIKaQy.

® HpI/I TMPUWINBAHUN PCAKTUBOB HEJIB3SI HAKIIOHATHCA HAL OTBEPCTUEM COCyZa BO n30exaHme onmagaHus 6pBI3F Ha JIMIOo U

OJICHKTY.




. Henp3st HaKJIOHATBCSA HAJ HarpeBaeMOM KUAKOCTBIO, T.K. €€ MOXKET BBIOPOCHTE.

. Pa30aBisiss KOHLEHTPUPOBAHHBIC KUCIIOTHI, OCTOPOXHO BIMBAIOT KHCIOTY B BOXY

. Bce OmBITH ¢ KOHIIGHTPHPOBAaHHBIMH KHCJIOTAMH W IIET0YaMH IPOBOJAT TOJIBKO IO TATOM.
Oprazu3anus SKCIepPUMEHTa, a TAKXKE ero Pe3yIbTaTh 3aMUCHIBAIOTCSA B Ta00PATOPHBII KypHAI.
TpeboBanus k opopmMieHHIO Ta0OPATOPHOrO KypHaa:

JKypHaioM MOXET CIIY>KHTb TOJICTas TeTpaJb Moboro ¢popmara. Ha THTYNEHOM JIMCTE TTOITNCHIBACTCSL:
JlabopaTopHBIii )KypHAJ 110 HEOPTAaHMUECKONH XUMUH

CTY[EHTA TPYIIHI .......... (aKympTeTa ..o\

(DHO) e

IpermomaBarens (P.J.O.) .ooovviveiiiiiiiiniinn,

. 3anuch 0DKHA BECTHCh Ha MPaBOM CTpaHUIIE KypHAsa, JeBas CTPAaHHIA OCTABISCTCS HE3AMOJHCHHOW M CIY)KUT JJIs
PHUCYHKOB, Tpa)uKOB, BO3MOXKHBIX HCIIPABJICHUI WM 3aJaHUH.

. Kaxnas paboTa gomKHa HAUMHATHCS C HOBOM CTpaHMIBI C YKa3aHHEM JaThl, HA3BaHUS TEMBI, IIeH J1a00paToOpHOH
paboThI.

. Jlanee yka3pIBacTCsi HOMEP W Ha3BaHUE OMBITA C KPATKUM OIHCAHWEM PaOOTHl M YCIOBHSAMH, B KOTOPBIX OH TPOBOHTCS,
HaOII0JCHUS.

. Jlnist BceX MPOBEICHHBIX XUMHYECKUX IKCICPHMEHTOB CIICIyeT 3aIllMChIBaTh YPABHEHHS PEAKIUi, IPUYEM YpaBHCHHUS

peaKIiii HOHHOTO OOMEHa COIPOBOXKAAIOTCS COKPAIICHHBIMI HOHHBIMU YPaBHEHHUSIMH, 8 OKUCIHTEIIEHO-BOCCTAHOBUTEIEHBIC
PEaKINH - IEKTPOHHBIMU (DIIEKTPOHHBIM OATaHCOM).

. Ecnn paboTa HOCUT KOTMYECTBEHHBIH XapakTep, HEOOXOIUMO MPUBECTH (HOPMYIBI, PACUEThI, TAOIUIEL, TPadHKH.
. Ha ocHOBaHMM Ka)KJIOTO OIBITA JOJDKEH OBITH CIENaH BBIBOJ.
. [Mocne BBIMOITHEHNUS U 3aIUTHI 1a00PaTOPHOH pabOTHI, OHA JOIKHA OBITH IOJIINCAHA TIPEHOIaBaATEIIEM.

KypHan — HOKyMEHT, CBUAETENLCTBYIOLIHUN O IPOBEIEHHOM YKCIIEPUMEHTE.

IIpu nmoaroToBke K 1abopaTopHOi paboTe He0OX0AUMO POPabOTaTh TEOPETUUECKUN MaTepHall 0 TaHHOH TeMe, UCIIONb3Ys
KOHCIIEKTBI JICKIIMH, y4eOHUKH, JIp. TUTEPATypy, OCIIE YeTO OTBETUTh Ha BOIPOCHI U BHIIIOJIHUTH KOHTPOJIBHBIC 331aHNUS,
NpUBEICHHBIEC B TAHHOM ITOCOOHMH K KaXKI0# J1abopaTopHOi paboTe. YeTHEIe HOMepa KOHTPOJIBHBIX 33 JaHUH BEITIOTHSAIOT
CTYJEHTHI, KOTOPBIE B KypHaje IpernojaBaTelsl 3aliCaHbl 0] YeTHBIMU HOMEpaMu 1 Ha000poT.

Pexomenpanuu as HOATOTOBKY K 3aIlUTe Ta0OPaTOPHOH pabOoTHL.

K 3amure mabopatopHOif pabOTHI TOITyCKaeTCs CTYACHT, TIOJyIUBIIHHA JOITYCK JUTS BRITIOITHEHHUS Pa0OTHI U YCIICIITHO e¢
BBITIOJTHUBIIHH, 0(OPMUBIIHH OTUYET 110 Ta00paTOpHOI paboTe B COOTBETCTBUH C BHIIIEIPUBEICHHBIMU TPEOOBAHUSIMU.
3amura 1a00paTopHOI paboThl MOKET MPOBOJUTHCS YCTHO JIMOO MUCHMEHHO 110 BOIPOCaM, TECTaM M 3aJaHUsIM, aHAIOTHYHBIM
TeM, KOTOpbIE NMPEAJIAratoTCsl B KOHTPOJIBHBIX 3a1aHHAX.

Ha 3ammTe mabopaTopHOif pabOTHI CTYACHT JOIDKEH 3HATh OTBETHI Ha BOIIPOCHL:

- Kakosa nens naboparopHoii paboTsr?

- Kakyo TexHuKy 6e301macHOCTH HEOOXO0IMMO COOJII0IaTh TP BHIIIOJIHEHUN JAHHOW J1JabopaTopHOH paboThI?

- [1o xakoMy ypaBHEHHIO XUMHUYECKOH PEaKIIMH ITPOBOANIN SKCIICPHMEHT?

- KaxkoBa mMeronuka mpoBeneHus 1abopaTopHOH paboThI?

- Kakyro xuMuueckyro mocyay UCTIONb30BaIU JUIS BBINOTHEHHs PaboThI?

- Ilo xakuM ypaBHEHUSIM, (HOpMyIaM, 3aKOHaM MPOBOAMIN PACUEThl JaHHOU J1abopaTopHOH paboThI?

- Kaxkoii BeIBOA caenaiu 1o pe3yabTaTaM SKCIIEPUMEHTa U ITPOBEJCHHBIX PacueToB?

5.3. OueHouHble MaTepuabl, HCNOJIb3yeMble U5 IK3aMeHa (onucanue OWJIeToB, TECTOB M T.II.)

®enepanbHOE TOCYITapCTBEHHOE AaBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE
BBICIIIETO PO(ECCHOHATBHOTO 00pa30BaHUs
«HanuoHanbHbII HccaenoBaTeNbCKUN TexHoorndeckuii yauepcurer « MUCuC
HoBoTpoutkuii prman

Kadenpa matemaTky 1 ecTeCTBO3HAHUS
Ox3ameHanmonnsiid ouer Ne 0(OIIK-1; OITK-4)

Jucuumnuna: Xumus
dopma 00ydeHHsI: OUHas
®dopma npoBeneHus: MICbMEHHAs

1. OOBbsicHUTE, Ha YEM OCHOBAHO Pa3/ICIeHNEe XUMHUUECKUX JICMEHTOB Ha METaJUIBl M HeMeTaibl. KpaTko mosicHute
pacrooxenne MetayuioB B [lepnoaudeckoii cucreme, MpUBEIUTE HX XUMHUIECKYIO M OOIIETEXHUIIECKYIO KIacCH(DUKaIIH.

2. CocraBbTe ypaBHEHHS PEaKluii, KOTOPBIC IPOBOIAT AJISl OCYIICCTBICHHS CICAYIOLINX MPEBPAICHUIA:
Cd — Cd(NO3)2 — Cd(OH)2 — [Cd(NH3)6](OH)2 — CdSO4.
Peakiuu HOHHOTO 0OMEHa COMPOBOIUTE HOHHO-MOJICKY/ISIPHBIMU YPABHEHHUSMH, & OKACITUTEIEHO-BOCCTAHOBUTEIBHYIO PCAKITHIO
3aMHIIATE HA OCHOBAHUH AJICKTPOHHBIX YPaBHEHUI.

3. IlenouHble METAJUTBI TaK XK€, KaK U MIETI0YN ITOIYYaroT JIEKTPOXUMIUYECKH. B uéM 3akmodaercs pa3nndne NOTyIeH:us 3THM
METOJIOM HaTpHs ¥ THAPOKCHUIA HATPHA U3 Xjopuaa Hatpus? IIpuBeanTe 31eKTPOIHBIE U OTHBIE YPABHEHHUS 3THX MPOLIECCOB.
CKOIIBbKO HATPUSI MOXKHO MOTYYHTh, €CIIH DIEKTPOJIU3 POBOAUTH B TeueHHe 1 u 30 MuH mpu cune Toka 15 A ¢ yuétom TOro, 4ro




BBIXOJ 110 TOKY cocTaBisieT 90% ?

4. Tlepeuncnure, B BUJIC KaKUX COCIUHEHHI BCTPEUAETC B MPHPOJIE XKene30. Kakue craBsl Ha OCHOBE JKeje3a MOMTydaroT B
Metayuryprun? Uto oHE c000i1 MPEACTaBIAIOT U KaKOe MIPOMBIIIICHHOE TPUMEHEHNE HMEIOT?

5. Tlpwm pactBopenuu 0,5 r u3BeCTHsIKA B CONITHON KucioTe mosrydeno 75 mn CO2 ( 23°C u 104 kI1a ). Berauciaute mporeHTHOES
comepxkanne CaCO3 B m3BecTHsKe. [l ero HyXeH H3BeCTHSK B MeTauryprun? Kakne npyrue kapOoHATHI, MIHPOKO
UCTIONb3YEeMBbIC B IIPOMBIILIEHHOCTH, BaM H3BECTHBI M KAKOBO UX MPUMEHEHHUE?

6. Ompenenure Maccy 5%-HOTO pacTBOpa IMEPOKCHIA BOAOPOAa, He0OX0AUMOT0 sl okuciieHust 100 MJI 0THOMOJISIPHOTO PacTBOPa
cynb(ara xenesa (II) B mpucyTCTBUM CEPHOI KHCIOTHI.

HuctanumnonHo sk3ameH npoBoautcs B LMS Canvas. Ox3aMeHalioHHbIH TecT coaepxxut 30 3ananuii. Ha pemenne orBoautcs 30
MUHYT. Pa3pelieHHble MONBITKY - ABE. 3a4UThIBACTCS HAWITY4IINN pe3yabTar.

O6pa3zen 3aganuii 17151 9K3aMeHa, mpoBoanMoro auctanunonHo B LMS Canvas (OIIK-1; OITIK-4)

1.AtoM 3neMeHTa uMeeT KoHpurypamuio 1s22s22p63s23p64s13pS.Ykaxure nepruoi, rpyriny, MOArPYIITy, MAKCUMAIIbHYIO CTETIICHb
OKHCIIEHHS B (POPMYITy BBICIIIETO THIPOKCHIA JAHHOTO HJIEMEHTA.

4, 6, modoynas, +4, H2 RO 3
4, 6, mobounas, +6, H2 RO 4
3.6., mobounas, +6, H2 RO 4
4, 6, rnaBnas, +6, R(OH)6
2. ns snementoB Cl - S - P - Si onpenenute:

1. 3aKOHOMEPHOCTh U3MEHEHUSI AaTOMHOTO PaJNyCa;
2. 3aKOHOMEPHOCTh N3MEHEHHNS HEMETAJUTYECKUX CBOMCTB.

YBEJINYMBACTCS, YMEHBIIAIOTCS
YMEHBILAETCS, YMEHbIIAIOTCS
YMEHBIIIACTCS, YBETMIUBAIOTCS
YBEITMYUBAETCS, YBEIINIUBAIOTCS

3.PaccTaBbTe COOTBETCTBUE YTBEPIKIACHUN

gactuna P(3-)

yactuua P (+5)

yactuna Mn (+4)

aTOM JTI000TO MeTaIa

4.3 mpeU10’)KeHHBIX BEIECTB BRIOEPHUTE BELIECTBA C MOJIEKY/SPHBIM CTPOSHHEM: BOAA, KapOOHAT HATPHSI, YIIEKUCIBIN a3, Ho,
JKeJe30, OKCHIT KpeMHHUS (4)

BOJIa, YIIIEKUCIBIN Ta3, Hox
BOJIa, KapOoHAT HATpHsl, HoJ
BOJIa, YIIIEKUCIIBIN Ta3, OKCUJ KpeMHus (4)
BOJIa, YTIIEKUCIIBIH ra3, Hox, kKapOoHaT HATPUs
5.CornacHo TepMOXHUMHUYECKOMY YPaBHEHHIO PEAKIIUHN TOPEHUS alleTHIIeHa

2C2H2(r)+502(1) = 4CO2(1) + 2H20(r) + 2610 x/]x

6.KONMMYECTBO TEIJIOTHI, BBIICNUBIIIEECS MTPU cropanuu 224 1 (H.y.) aneTuieHa, OyIeT paBHO kJIx.
13050.0000

7.CoriacHO TePMOXHMHUYECKOMY YPaBHEHHIO PEaKIIMU FOPEHHs METaHa

CH4(r)+202(r) = CO2(1) + 2H20(r) + 802 x[Ix

it ionyuerus 4010 k/[x TemnoTsl moTpedyercst MeTaH (H.y.) 00beMoM 1. (H.y.)

112.0000

8.Br1OepuTe (hakTOpHI, yBEIMYNBAIOIINE CKOPOCTh PEAKIINH OKHUCIICHNS aMMHaKa B TIPHCYTCTBUH TUIATHHEL:

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




HOBBIIIEHHE OOILETro JaBICHUS
MOBBIILIEHUE TEMIIEPATYPhI
HaJIM4Ke KaTaau3aropa
HOBBIILIEHUE KOHUEHTPALUU KHCI0POAa
IOBBIIIEHHE KOHLEHTPALUU BOJSAHBIX I1apOB
MIOHMKEHUE TaMIIEPATypPbL
9. BribepuTte (akToOpsl, yBEIHYUBAIOIINE CKOPOCTh PEAKI[NH OKHUCIICHNS aMMHaKa B IIPHCYTCTBUH IIATUHBL:

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

MOBBIILIEHHE OOILEro JaBICHUS
MOBBIIICHHE TEMIIEPATypPbI
HaJIIHe KaTann3aTopa
MOBBIIIEHNE KOHIIEHTPAIMH KUCIOpoIa
MOBBIIICHHE KOHIICHTPALIMU BOJSHBIX N1apOB
TIOHIDKEHUE TaMIIEPaTypHI
10. Beibepute axTopsl, KOTOPEIE OYIYT yBEITHMINBATH BEIXOA IMPOAYKTA PEAKIIH

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

MOHU3HUTH TEMIIEpaTypy, IOHU3UTD 00IIIee TaBICHUE

MOBBICUTH TEMIIEPATYPY, IOBBICUTDH JAABJICHHE BOJOPO/A, IOHU3UTH KOHLIEHTPALMIO BOASHOTO rapa

TIOBBICUTB TEMITEPATYPY, IIOBBICUTH IaBJIEHIE BOJOPOIA, IIOBBICUTH KOHIICHTPAIINIO BOASHOTO Iapa

MOHU3HUTH TEMIIEpPaTypy, OBBICUTH JaBICHHE BOJOPOAA, TOHU3UTH KOHIIEHTPAIMIO BOSTHOTO TTapa
11.Cxonbko rpaMMOB THIPOKCHIA HATPUs HeoOXoanMo B3sTh 1t npurorosienus 400 r 10%-ro pacteopa?

40.0000
12.Cmemanu 400 r 10%-ro u 100 r 70%-ro pacTBOpOB cepHOI KUCAO0THL. HalguTe KOHUEHTPALMIO KUCIOTh B IOJTY4YECHHOM
pacTBope.

22.0000
13.B 1 1 Bogs! pactBopuiu 300 11 xsmopoBoaoposa (H.y.). Haiiinte MaccoByrO TOITIO KUCIOTH B IOJTy4eHHOM pactBope. OTBET B
IMPOLEHTAX OKPYIJIUTE A0 LEI0IO.

33.0000
14.113 npe/u10)KeHHBIX Map BEIIECTB, BRIOEPUTE Ty Napy BEIIECTB, KOTOPbIE OHOBPEMEHHO MOT'YT COCYIIECTBOBAThH B PACTBOPE.

KOH u FeCl3

KOH u AgNO3

KOH u CuSO4

KOH u NaOH
15.113BeCTHO, UTO COJIM METAJIIOB B PACTBOPAX U3MEHIIOT KUCIOTHOCTH cpeabl. KakoBa pH pacTBopa, conepakaiiero coiny XJaopuia
aNIOMUHUS U HUTpaTa xenes3a (3)?

pH<7
pH<14
pH>7
pH=7
17.0npenenute OKUCIUTEND B TaHHOM peaKuu

2HI +2FeCl3 = 12+2FeCI2 + 2HCI ,
KaK MEHsETCs CTEIeHb OKHCIeHHs OKUCIuTeNsA? BoibepuTe cOOTBETCTBYIONIEE YPaBHEHUE IIEKTPOHHOTO OanaHca.

[(-1)+e=1(0)
Fe (+3) +e =Fe (1+2)
I(-)-e=1(0)
Fe (+3) -e = Fe (+2)
18.0npenenure OKUCIUTENBHO-BOCCTAHOBUTENBHBIE CBOMCTBA BEILIECTB B IPEIUIOKEHHBIX IPYIIIIax

02, H2S04, KMnO4
H20, HCIl, Fe203, H2
KI, Na28§, Cu

K2Cr207, FeO, CH4, Al




19.MeTon0M 37IeKTPOHHOTO OanaHca paccTaBbTe KO3 (GHULIUECHTH B JAHHOM ypaBHEHHU:
H2S +02 = SO2 + H20
Ormpezienure CTENEHN OKUCIEHHS 3JIEMEHTOB, OKUCIIUTENb U BOCCTAHOBUTENb, BRIOEPUTE MPaBUIIbHbIE YTBEPKICHHS

KOX(QQUIIMEHT TIepe]T OKUCITUTENEM PaBeH 3, KHCIOPO OKUCIISAETCS
KOd(QQHLMEHT TIepe]] OKUCIUTENEM PaBeH 3, cepa OKHUCIISIETCS
K03(OULUEHT Mepen OKUCIUTENEM PaBeH 2, cepa BOCCTaHABIMBACTCS
K03(GUIHEHT Iepe OKUCIUTENEM paBeH 3, cepa BOCCTaHABIMBACTCS

20.0Onpenenute BemecTBa X1 1 X2 B JaHHON cxeMe MpeBpalleHHid
CI2+H2=X1
X1+ Fe(OH)2 = X2

HCI, FeCI12
HCI, Fe(OH)3
HCI, H20
HCI, FeCl3
21.0Ompenenute BemectBa X1 1 X2 B JaHHOH cxeMe MpeBpaIleHHid

Fe + X1 =FeSO4 + H2
FeSO4 + KOH = X2 + K2S04

H2S04 (pa36), Fe(OH)2
H2S04 (pa36), Fe(OH)3
H2S04 (xon1r), Fe(OH)3
H2S04 (konn), Fe(OH)2
22.0mpenenuTe Kak N3MEHSIOTCSA CBOMCTBA OE3KHUCIOPOAHBIX KUCIIOT raJoreHoB B ciexytomeM psaay: HF --- HCI --- HBr --- HI

CHJIa KUCJIOT PACTET, TAK KaK yMEHBIIAETCS aTOMHBIN paJinyc rajoreHa

CHUJIa KUCJIOT YMEHBIIIAETCS, TAK KaK YBEIMUYMBAETCSI aTOMHBIN paJilyc rajoreHa
CHUJIa KUCJIOT PACTeT, TAK KaK yBEIIMUUBAECTCSl aTOMHBIM PaJuycC rajJoreHa

CHJIA KUCJIOT HE U3MEHSAETCS, HE3aBUCUMO OT aTOMHOI'O pajuyca

23.IlepBoii cTaguel OMYyICHNS CEPHOI KHUCIIOTHI SBIISAETCS 00KUT IIMPHUTA, TIPOIECC BEIpaXKaeTCs ypaBHEHHEM:
4FeS2 + 1102 =2Fe203 + 8S02
Uro sBNseTCS BOCCTAHOBHUTENEM B JAHHOU peakiuu?

Kee30
XKeNe30 U cepa
JKEJIe30 U KHCIOPO]
cepa
24.BTopoii cTaauneit mporiecca MmoryIeHus] CEPHOU KUCIOTHI SBISIETCS] KaTATUTHIECKOE OKHCIeHHe okcuia cepol (4): 2S03 + 02 =
2S03+Q

Br10epute ycioBus cMEIIeHH XUMHIECKOTO PaBHOBECHS BIIPABO.
IIOHU3UTH TEMIIEPATYPY, IOBBICUTH JABJICHUE, YIAJIATh U3 CUCTEMBI IPOLYKT PEaKIHH
IIOHU3UTH TEMIIEPATYPY, IOHU3UTh JABICHUE, YOAIATh U3 CUCTEMBI IIPOLYKT PEAKLIMU
IIOHU3UTh TEMIIEPATYPY, IIOBBICUTH JaBJICHHUE, HE YAAIATh U3 CUCTEMBI IPOAYKT PEAKLUH
MOBBICUTb TEMIIEPATYPY, IOBBICUTH JABJIECHUE, YAAIATh U3 CUCTEMBI IPOAYKT PEAKLIUU

25.CepHaﬂ KOHIECHTpHUPOBaHHAsA KHUCJIOTA ABJIACTCA CUJIbHBIM OKUCIHUTEIIEM. OHpe,HCJ'II/ITC KaK MCHACTCA CTCIICHb OKHUCJICHUSA CCPhI B
CJICAYIOIIUX YPAaBHCHUAX PCAKIINU U BI)I6epI/ITe COOTBCTCTBYIOIIHUEC YPABHCHUS DJICKTPOHHOI'O Gamanca

H2S04(xonir) + Cu = SO2 + CuO + H20
H2SO04(koun) + Fe = SO + Fe2(S04)3 + H20
H2S04(xonm) + Zn = S + ZnSO4 + H20
H2S04(xoum) + Mg = H2S + MgSO4 + H20

26.PaccunTaiiTe MacCOBYIO JIOJIIO JKelie3a B okcuie xkene3a (3). OTBeT naite B MPOIeHTaX, OKPYIIICHHBIX JI0 IETI0T0




560.0000
27 PaccuntaiiTe, CKOJIBKO KI' XeJe3a MOXKHO HOJTy4uTh U3 1 T okcuaa sxenesa (3), ecinu BbIxo npoaykTa cocranisieT 80%. OTBeT B
KT, OKPYTJICHHBIX JIO [IEJIOTO.

560.0000
28.TTonbepure BO3MOXKHOE KaTOJHOE TIOKPBITHE JJIS HKEINE3HOTO H3IEIHs

0JIOBO
IIHHK
XpoM
Meb
29.0npenenute BO3MOKHBIN MPOIYKT PEaKIMK KOPPO3UH OLIMHKOBAHHOTO KeJle3a IPH HapyIICHUH OKPBITHS B KUCIIOH cpesie

OKCH/I IIMHKA
KapOOHAT IIMHKA
THIIPOKCH]T ITTHKA

30.0OnpenenuTe COOTBETCTBUE MEXY XUMHUUYECKHMU MPOLIECCAMH U BEIIECTBAMH, OTYYAEeMbIMU C UX IMTOMOILBIO

BIIEKTPOJIN3 PACTBOPOB COJCH
AIIEKTPOJIN3 PACIUIABOB COJIEH
METO/1 IBOMHOTO KOHTAKTHPOBAHHUSI
MMUPOMETAJITYPT U

B pe3ysbTaTe paboThl METALTYPIrHYECKUX MPEINPUSTHIA B BO3IYX MOMaAaeT 00JIbII0e KOJMUECTBO ra3000pa3HbIX BeIOpocoB. Cpenun
HHX KHCJIOTHBIE OKCHABI. BbiOepuTe BepHBIi nepeycHb.

OKCHJT KpEeMHHSI, OKCUIBI JKeJle3a, TUOKCUJL CEPBI

YIIIEKUCIIBIN Ta3, CEpHbIM aHTUAPHU, OKCU KPEMHUS

VITICKHUCIBIN Ta3, THOKCHI KPEMHHS, OKHCH JKelle3a

YIIICKHUCIIBINA Ta3, CepHUCTHIN Ta3, OypsIii ra3
M3BecTHO, YTO OJHUM U3 METOJO0B OYMCTKU CTOUHBIX BOJ OT MOHOB TSDKENbIM METaIOB sBJIsieTCs Koaryssiuus. Koarynsar
ces3biBaeT HoHHI Fe(2+), Cr(3+), Zn(2+), Cu(2+), Mn(2+) u npyrue u ocaxxiaeT B BuJie ocaaka. Kakoe BeniecTso u3
TPEUTOKCHHBIX MOYKHO HICIIOJTb30BATh B KAYECTBE KOATryIsHTa?

NaHCO3
Ca(OH)2
CuSO4
HNO3

5.4. MeToauka olleHKH OCBOeHUs JUCHMILUINHBI (MoayJs, npakTuku. HAP)

Kputepuu onieHKH OTBETOB Ha 9K3aMeHe, IPOBOANMOM B YCTHOU (opme

OneHka «OTIMYHO» CTaBUTCS, €CIH

- Ha TEOPETHYECKHE BOINPOCHI JaHBI Pa3BEPHYTHIC OTBETHI, IPH HEOOXOIMMOCTH M3JI0KEH MaTeMaTH4eCKui armapar ((hopMyIIsl,
rpaduKHy | T.J.) IPUBEIEHBI COOTBETCTBYIOIINE CXEMBbI, TAOIHIIbI, PUCYHKH U T.J., IPAaBHIBHO PEIIeHA 3a/1a4a

- 00YYaIOIIMHCS XOPOILO OPHEHTHPYETCS B MaTepUalle, BIaieeT TEPMUHOIOTHEH, TPUBOIUT IPUMEPBI, 000CHOBBIBAET,
AHAJHM3HpPYeT, BBICKA3BIBACT CBOIO TOUKY 3PEHHS MO aHATU3MPYEMBIM SIBIICHHSM M IIPOIieccaM, MPaBHIBHO IPUMEHSIET
MOTy9YEeHHbIC 3HAHUS [IPU PEIICHIH IPAKTUIeCcKuX 3a7a4. OTBETHI U3/IaralTcs CBOOOIHO, yBEPEHHO 03 HCIIOIb30BaHHS JINCTA
YCTHOTO Ompoca

Ouenka «X0poII0» CTaBUTCS, €CIU

- Ha TEOPETHIECKHE BOIPOCH TaHbI ITOJTHBIE OTBETHI, HO NMeJIa MECTO HETOUYHOCTD B ONPEICICHIN KaKUX-THOO0 ITOHATHH, SBICHUN
U T.71. 3aja4a peliexa.

- 00Y4aIOIIMHCSI OPUEHTUPYETCS B MaTepHalle XOPOIo, HO JOIyCKaeT OMUOKY NpH (POPMYIHPOBKE, ONMCAHUH OTJCIBHBIX
KaTeropui

OrmeHka «Y TOBICTBOPUTEIBHOY» CTABUTCS, €CIIN

- Ha TEOPeTUYECKHEe BOIPOCH! JaHbI OOIIUE HEMOTHbIE OTBETHI

- oOyJaromuiicst cabo OpHEHTHPYETCs B MaTepHaie, He MOXKET PelllaTh 3a1auy, HE MOXKET IIPUBECTH IMPUMED, HE MOXKET
aHATM3UPOBATh U 0OOCHOBBIBATH

Onenka «HeynoBIeTBOPUTENBHOY» CTABUTCS, €CITH

- He pelllieHa 3a/1a4a U PaBUIIbHBIN OTBET JaH Ha OAUH BONpoc (IM00 HYU HA OJIUH)

- oOyJaromuiicss B MaTepraje AUCIUIUTIHEI IPaKTHIECKN HE OPHEHTHUPYETCS, T.€. He MOXKET JaTh JaKe OOIINX CBEICHHUH 10
BOIIPOCY.

Kputepuu onieHKH OTBETOB Ha 9K3aMeHe, IPOBOAMMOM B AucTaHIUMOHHON ¢opme B LMS Canvas

90 < Ilpouent BepHbIX 0TBETOB < 100 - OTIIMUHO

75 < IIpoueHT BepHBIX OTBETOB < 90 - X0poO1I0

60 < IIporeHT BepHBIX OTBETOB < 75 — yIOBIETBOPUTENBHO




6. YHEBHO-METOAWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYHEHME

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOPBI, COCTAaBUTEITH 3arnaBue Bubnmoreka WznarenbcTBO, TOM, 371. ampec
JI1.1 | Kopxyxos H.T'. OO01as ¥ HeopraHuveckas M.: MUCuC; TH®PA-M, 2004,
XUMUS: Y4e0. mocobue
JI1.2 | I'muaka H.JIL. Oo6mas xumust: Yaed.nmocobue M.: UnTterpan-Ilpecc, 2006,
JI1.3 |B.B. Bynanos, T.H. XuMudecKkasi KHHETHKA: Jlans, 2014,
JlomoBa, B.B. PeiOkuH | yueOHOe mocobue

6.1.2. Jlono/iHUTe/ILHAS JIMTEpPaTYpa

ABTOpBI, COCTaBUTENU 3armaBue Bubnmmnorexa M3parenscTBO, roa, 3i1. anpec

JI2.1 | IlIumanoBuu M.A. Xumus: Meroguueckue M.: Bercm. mk., 2003,
yKa3aHHs, IPOrpamMma,
pellieHre TUTIOBBIX 3a/1ad,
MPOTPaAMMHUPOBAHHBIEC BOITPOCHI
JUTSL CAMOIIPOBEPKU U
KOHTPOJIbHBIC 3aaHUs IS
CTYIEHTOB-3209HUKOB
WH)XEHEPHO-TEXHUIECKUX

( HEXUMHYECKHUX )
CIECIMATEHOCTEH BYy30B

J12.2 | AW .bepexHoii, Xumust: [Iporpamma, M.: Beicu.uk., 2004,
B.".En¢pumos, METOJUYECKHE YKA3aHHUS,
JI.JI.Tomuna pelieHus 3a1a4d u

KOHTPOJIBHBIC 3aJaHU JI1
CTYACHTOB-3a0YHUKOB
HWHXXEHECPHO-TEXHUYCCKUX
CIEIUaIbHOCTEH BY30B

6.1.3. MeTroanueckue pa3padoTKku

ABTOpBI, COCTaBUTENHN 3arnaBue Bubmmorexa M3narenscTBO, roa, 311. anpec
JI3.1 | Supmuna T.H. Heopraanueckas xumus: Jla6. Hosotpouuk, 2006,
OPAKTHKYM http://elibrary.misis.ru
JI3.2 | SAupmmnHa T.H. Heopranunueckast xumust HoBotponuk, 2012,
(XUMHUSI DTIEMEHTOB): http://elibrary.misis.ru; www.nf.misis.ru
71a00PaTOPHBII MPAKTUKYM
JI13.3 | Cocr. O.JI.JIo6aueBa 1 | Xumust. OCHOBHBIC 3aKOHBI: HMCY "Topusiii", 2012,
Ip. Meron. ykazaHus K

1ab0paTOPHBIM paboTaM

6.2. Ilepeuens pecypcoB HH(GOPMANIMOHHO-TEIEKOMMYHUKANMOHHOH ceTu «UHTEepHET»

31 |H® HUTY "MUCuC" www.nf.misis.ru
32 | KubepJlenunka www.cyberleninka.ru
33 |Poccuiickast HayuHas 31eKTpOHHAsE OUOIHOTEKA www.elibrary.ru

6.3 Ilepeuenb NPOrpaMMHOro odecrneyeHust

6.4. Ilepeuenb MH(POPMALMOHHBIX CIPABOYHBIX CHCTEM U NMPOodeccCHOHANBHBIX 023 TaHHBIX

8. METOANYECKHE YKA3AHUSA 1JIAA OBYYAIOIINXCA

OcBoeHNE AUCIUILTIHEL IPEIIoIaraeT Kak MPOBEACHIE TPAJHIHOHHBIX AyAUTOPHBIX 3aHATHH, TaK H pabOTy B SIEKTPOHHOI
uHpopManuonHo-o6pazoBarenbHoii cpere HUTY «MUCuCy» (QUOC), yacThio KOTOPO HEOCPENCTBEHHO NPEAHA3HAYEHHOH JUIs
OCYIIECTRIICHHS 00pa30BaTEIBLHOTO Mpoliecca SBIIETCS DNEKTPOHHBIN 00pa3oBaTenbHbIi pecypc LMS Canvas. OH OCTyIeH 1O
URL anpecy https://Ims.misis.ru/enroll/E8333T u mo3BoIIsSIeT NCTIONB30BaTh CHENUANBHBIA KOHTEHT U 3JIEMEHTHI JJIEKTPOHHOTO
00yueHUs U IUCTAaHIMOHHBIX 00pa3oBaTeNbHbIX TexHonoruid. LMS Canvas ucnonb3yeTcs IpenMyIecTBEHHO I aCHHXPOHHOTO
B3aUMOJICHCTBHS MEX/Y YIaCTHUKAMHU 00pa30BaTEeIbHOTO IPOIecca MOCPENICTBOM ceTH «IHTEepHET.

YrtoOs! 3¢ GeKTHBHO HCTIONB30BaTh Bo3MoxkHOCTH LMS Canvas, a COOTBETCTBEHHO H YCIICITHO OCBOUTH TUCIUIUIHHY, HY)KHO!

1) 3aperucTpupoBaThcs Ha Kypc. I 3TOr0 HyXHO HepelTH 0 CChUIKE ... JIOTHH M Maposb COBIANAET C JOTMHOM U MapojeM OT
nuHoro kadounera HUTY MUCucC;

2)B pyOpuke «B Hadamo» 03HAKOMHTHCS C COAEPKAHUEM Kypca, BOIIPOCAMH JUIS CAMOCTOSITEIIFHOM MOATOTOBKH, YCIOBUSMA
JIOMyCKa K aTTeCTAINH, (GOpMOii MPOMEKYTOTHOH aTTeCTAINH (3a4eT/3K3aMeH), KPUTSPHUIMH OLICHUBAHUS 1 JIp.;




3)B pyOpuke «MoIynu», 3aX0/1s B COOTBETCTBYIOIINE Pa3Iebl H3ydaTh ydeOHbIe MaTepUaIIbl, pa3MEILCHHBIC IIpernoaaBareneM. B
T.4. TI0JIb30BAThCS JIMTEPATYPOH, PEKOMEH/I0OBAaHHOI IperoaBaTesieM, Iepexo/is 10 CChUIKAM;

4)B pyopuke «budnnorexa» BO3MOXKHO ITOXOUPATH IS BEITOJTHEHHS IMCHMEHHBIX padoT (KOHTPOJIBHEIE, JOMAIITHIE paOOTHI,
KypCOBbIEe pabOTBI/IIPOEKTHI) INTEPATypy, pasmenienHyo B ObC HUTY «MUCucC;

5)B pyOpuKe «3agaHus HY>)KHO 03HAKOMHUTBCS C COJIEpKaHUEM 3aJaHHs K TUCbMEHHOM padoTe, CpoKaMH CAaYH, KPUTEPUIMHU
OLICHKH. B ycTaHOBII€HHBIE CPOKH BBIIOIHATH pabOTY(bI), TOATPY3HUTH 31EChH )K€ AJIsL IPOBEPKU. Y JOOHO Ha3bIBATh (hailsl paboThI
cienyromuM 00pa3oM (Ha3zBaHue TpeaMeTa (CoKkpamnieHHo), rpymmna, @O, nata akryanu3anuu (TIpU MOBTOPHOM Pa3MEIICHHH)).
Hanpumep, Oxonomuka Meanos .M. BMT-19 20.04.2020. Eciiu paGoTa comepKuT pUCYHKH, (POPMYIIBL, TO C LIEIBI0
coxpaHeHus1 GOPMATUPOBAHUS €€ HY)KHO TOArpy»xath B pdf ¢hopmare.

Paborta, moarpyxaemas s IPOBEPKH, TOJDKHA:

- cofiepkaTh BCE CTPYKTYPHBIE SJIEMEHTHI: TUTYIBHBIHN JIHCT, BBEICHNE, OCHOBHYIO YacTh, 3aKITIOUCHNUE, CIIICOK HCTOUYHHUKOB,
npUIoKeHus (Mpu HEOOXOAMMOCTH);

- OBITH O(hopMIIEHA B COOTBETCTBUH C TPSOOBAHHUSIMHU.

[IpenopxaBatens B TeUeHHE YCTAaHOBICHHOTO CpoKa (He OoJiee mecATH AHeH) mpoBepseT padoTy U pa3MemacT B KOMMEHTApHAX K
3aJaHUIO PEleH3UI0. B Heil OH yKka3bIBaeT Kak MOJIOKHTEIbHBIE CTOPOHBI PabOTHI, Tak 3aMedyaHus. [Ipy HaTHINK B peLiCH3UU
3aMe4aHMil ¥ pEeKOMEH/IallNii, HY>)KHO BHECTH MOIPaBKU B paboTYy, MOATPY3UTh €€ 3aHOBO JUIs TOBTOPHOH npoBepku. [1pu 3ToM
Ba)KHO CJICIUTH 32 CPOKAMH, B TeUCHHE KOTOPHIX TOJDKHO OBITH BEIMIOJTHEHO 3a7aHue. [Ipyu HapyIIeHnn CpoKOB, YKa3aHHBIX
IperoiaBaTesieM BO3MOKHOCTD MOATPY3UTh PAObOTy OCTAeTCsl, HO CHCTEMa BBIBOJHUT COOOIIEHIE O HapyIIeHH! cpokoB. [1o
OKOHYaHHH CEMECTPA IOJTPY3UTh PaboTy HE MOIYIUTCS;

6)B pyopuke «TecTbl» NPONTH TECTOBBIE 3a1aHKs1, OCBOMB COOTBETCTBYIOIINI MaTepHall, pa3MEIIeHHbIH B pyOpuke « Moy,
7)B pyopuke «OTIEHKI» OTCIICKUBATH CBOIO YCIIEBAEMOCTb;

8)B pyopuke «OOBSIBICHUS» YUTATh OOBABICHHUS, pa3MelllaeMble IPeroaBaresieM, JaBaTh OOPaTHYIO CBA3b;

9)B pyopuke «O0CyXACHHD» CO37aBaTh 0OCYKICHHS U YIaCTBOBATh B HUX (0OCY)KIAr0TCs OOIIME MOMEHTBI, BHI3BIBAIOIIIHE
BOITPOCHI y OOJBIIMHCTBA TPYMIIED). JlaHHAs pyOpHKa TakKe MOKET OBITh HCIIOJIb30BaHa U1 B3aNMHON IIPOBEPKH;

10)IpOSIBIATE peryaspHyI0 aKTHBHOCTH Ha Kypce.

[IperMy1ecTBEHHO AJIsi CHHXPOHHOT'O B3aUMO/ICHCTBHS MEX/y y4aCTHHKaMHU 00pa30oBaTeIbHOrO0 Ipoliecca MOCPEICTBOM CETH
«HTeprer» ncnonbyercst Microsoft Teams (MS Teams). UToObI ITOJHOLICHHO UCTIONB30BATh €0 BO3MOXXHOCTH HYXHO
YCTaHOBUTH Npriiokenrne MS Teams Ha epcOHANBHBINA KOMITBIOTEp 1 TenedoH. CTapocTaM HY)KHO co3aath rpymmy B MS Teams.
VY4acrue B rpymne no3BoJser:

- CJIyIIaTh JIEKINH;

- paboTaTh Ha MPAKTHYECKUX 3aHATHIX;

- OBITH Ha CBSI3U C IIPEIOIaBaTeIeM, 3a/1aBasi My BOIIPOCHI MIIM OTBEYAsl HA €r0 BOIIPOCH! B OOIIEM YaTe IPyMIbl B pabodee BpeMs ¢
9.00 1o 17.00;

- OCYIECTBIISAITH COBMECTHYIO paboTy HaJ JOKYMEHTaMH (BKiIaaka «Daiisr).

[Ipu npoBeneHNN 3aHATHH B TUCTAaHIIMOHHOM CHHXPOHHOM (hopMaTe Hy)KHO BCErJia padoTaTh ¢ BKIIFOUEHHOW KaMepOoH.
HckmodgeHne — eclii MperoAaBaTellb MONPOCUT OTKIIIOUYUTh KaMepbl U MUKPO(OHEI B cBsA3U ¢ OonbIuMu noMexamu. Ha aBatapkax
JIOJKHBI OBITh HCKITIOUMTEIIBHO JIET0BbIe (oTo.

ITpu mpoBeneHNH JISKIIMOHHO-TIPAKTHYECKAUX 3aHATHI BEIETCS 3alliCh. DTO AaeT BO3MOXHOCTB ITPOCMOTPA 3aHATHS B CITydae
HEBO3MOXKHOCTH IIPHUCYTCTBHSA Ha HEM WM IIPH HEOOXOIMMOCTH BHOBE OOPATHTCS K MaTepHaly U 3aHOBO €ro MPOCMOTPETE.




