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

NHbopmauus 0 BAdAeNbLE:

®K1O: Kotosa Jlapnca AHatonbeBHa
[HomkHocTb: OupekTop Gpunmana
Nara nonnncanms: 29 MefiepAviBrOe rocyrapcreeHHoOe AaBTOHOMHOE 00pa3oBaTe/ibHOE YUpesKIeHue
YHUKanbHbI MPOrpaMMHbIA KIKOY: BBICIIIEr0 00pa30BaHus
1073Offe6b1EdOéﬁﬁﬁ%wﬁioﬁi%Sﬁ%A@}le)ml;aTenbcxuﬁ TexHosiornyeckuii ynusepcurer «KMUCHUC»

HoBorpouuxui ¢puaual

Pabouas mporpamma JUCITUTLIMHBI (MOTYIIS)

3akperuieHa 3a noJpas3AeleHueM Kadenpa maremaruku u ectectBo3Hanus (HoBoTponnkuii pumair)
Hamnpasnenue noarotroBku 38.03.01 DxonomuKa
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 142
4acoB Ha KOHTPOJIb 27

Pacnpeueﬂeﬂne YacoB JUCHHUILIMHBI 10 ceMeCcTpaMm

CemecTtp
(<Kypc>.<Cemectp Ha 1(1.1) 2(1.2)
Kypee>) Hroro
Henenp 18 2/6 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
Uroro ayx. 51 |51 |68 |68 |119 (119
Konrakrhas pabora 51 |51 |68 |68 |119 (119
Cam. pabora 57 |57 |85 |85 |142 (142
Yacel Ha KOHTPOJIb 27 (27 |27 |27
HUroro 108 [ 108 | 180 [ 180 | 288 | 288




IIporpammy cocraBum(u):
x.n.u., Joyenm, Hegpedosa 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 «MUCHC» no vanpasnenuto noaroroBku 38.03.01 DxoHomuka (ypoBeHb OakanaBpuara) (npukas ot 02.04.2021 r. Ne
Ne 1190.8.)

CocraBiieHa Ha OCHOBaHUU y‘I€6HOFO IIaHa:

Hampasnenue noarorosku 38.03.01 DxoHOMUKa
Ipodmns: IpuknanHas s3xoHOMHKA U ¢puHAHCH, 38.03.01 24 Oxonomuxka IIp2.plx , yreepskaeHHOro YdeHsIM coBeToM PI'AOY
BO HUTY "MHCuC" B cocrase coorBerctBytomei OITOIT BO 30.11.2023, mpoTokon Ne 49

YrBepxaena B coctase OITOIT BO:

Hamnpasnenue noarorosku 38.03.01 DxoHOMuUKa
IIpodmis: IpuknanHas ’KOHOMHKA U (HHAHCE, , yTBepkKAeHHON YueHsIM coBeToM PI'TAOY BO HUTY "MUCuC" 30.11.2023,
npoTokoi Ne 49

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

ITpotokoin ot 13.03.2024 r., Ne3

PyKOBOZ[I/ITeJ'IB noapasacicHus K.I1.H., JOLCHT A.B.IlIBaneBa



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 Hepno;mqecxoﬁ 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 HpeHBa]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 | DxoHOMHYECKAs CTAaTUCTHKA

2.2.3 |IloarotoBka K MpoLEAype 3alIUThI U 3aIIUTA BBITYCKHON KBATH(UKAITHOHHON paboThI

3. PE3YJIBTATBI OBYYEHUA IO JTUCITUITJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIIETEHIIUSIMUA

YK-1: CriocodeH ocylecTBJISITh NOUCK, KPUTHYECKHI AaHAIN3 U cMHTe3 HHGopManuu, yMeHHe aHAJIM3UPOBATh NIpouecchl U
CHCTEMBI ¢ HCNOJIb30BAHHEM COOTBETCTBYIOIMX AHAJIMTHYECKUX, BBIYHCIUTEIbHBIX U IKCIIEPHMEHTAJbHBIX METO/10B,
NPHUMEHSITh CHCTEMHBIIH TOIX0/ /IJIsI pellieHNs MOCTABJIEHHBIX 32124

YMmerb:

YK-1-Y1 npruMeHsTh METO/IBI aHATIN3a AJIS PEUICHUS] XUMHUECKUX 33134

4. CTPYKTYPA U COJEPKAHUE

Kon HaumenoBanue pasnenoB u | Cemectrp | Yacos | @opmupyemble | Jureparypa | IlpumedyaHue KM Beinoan
3aHATHS TeM /BUA 3aHATHS/ / Kype HHINKATOPBI H 1. sieMble
KOMIIeTeH it pecypcbl padoThI

Paznen 1. BBenenue.
OCHOBHBIE 3aKOHBI 1
MOHATHA XUMHH

1.1 Xumus, Kak paszzeln 1 2 J1.1
€CTEeCTBO3HAHMSI. 3HAUCHUE JI1.2J12.1
XUMHH KaK HAy4HOH OCHOBBI J12.2
MaTepHaIOBEACHHSL. 2102233

OCHOBHBIC TIOHATHUS XUMHUU:
aTOM, MOJICKYJIa, HOH, MOJIb,
aTOMHasi MOJICKYJISIpHAs
Macca, CIIoco0bI UX
onpenenenus. OCHOBHbIE
3aKOHBI XUMHUH: 3aKOH
COXpaHECHHUS MaCcChl, KaK
OCHOBA MaTEepPHAJIHHOTO
OajaHca TEXHOJIOTHYECKOTO
mporiecca, 3aKOH
MMOCTOSTHCTBA COCTaBa
BEIIECTB, 3aKOH
9KBHMBAJICHTOB, 3aKOH
Asorajpo. /JIex/

1.2 1CBolicTBa OCHOBHBIX 1 2 JI1.1 P1
KJIacCOB coefuHeHuii. /J1ab/ JI1.2J12.1
JI2.2J13.1
JI3.3

010233




1.3 CamocTosTensHOe U3yUeHUe J1.1
ydebHoro matepuana B LMS JI1.2J12.1
Canvas: Vcropust pa3Butus J2.2
xumuu /Cp/ 212233

1.4 CaMocCTOATeIbHOE U3yIECHHE J1.1
yueOHoOro Marepuana B LMS JI1.2J12.1
Canvas: AToMHO- J2.2
MounekymsipHoe yuenue /Cp/ 313233

1.5 CaMocCTOSATEIbHOE U3yIECHHE J1.1
yueOHoro Marepuana B LMS JI1.2J12.1
Canvas:3aK0oH OCTOSIHCTBA 2.2
cocraBa. CocraBieHue 019233
(hopmyn GuHAPHBIX
coeaunenwuii /Cp/

1.6 CamocTosATenbHOE U3yYCHUE J.1
yuebHOTrO Marepuana B LMS JI1.2J12.1
Canvas:CocrtaBieHue 2.2
bopmyn ruAPOKCHUIOB U 213253
coxeit /Cp/

1.7 CamocToATenbHOE H3yUeHHE JI1.1
yueOHOrO Marepuana B LMS JI1.2J12.1
Canvas:ITpumeHenue 3akoHOB 2.2
ABoOrajsipo u ra3oBbIX 3aKOHOB 213253
JUTSL PETIIEHUS] XUMIIECKAX
3agau /Cp/

1.8 OCHOBHBIE 3aKOHBI XUMHH. J1.1
3aKkoH HKBHBAJICHTOB. /JIek/ JI1.2J12.1

2.2
212233

1.9 Ne 1 OcHOBHBIE K1acCHI J1.1 P19
XMUMUYECKUX JI1.2J12.1
coemunenwi /TIp/ 2.2

313233

1.10 | Ne2 3aKk0oH 5KBHUBaJIEHTOB. J1.1 P20
Pemenne pacueTHbIx JI1.2J12.1
3anmaq /Tlp/ JI2.2713.1

313233

1.11 | Ne2 3akoH J1.1 P2

SKBHBAJICHTOB /Jab/ JI1.2J12.1
JI2.2713.1
JI3.2J13.3
212233

Pa3gen 2. Ctpoenue

BelllecTBA.

2.1 Crpoenue aroma. KBanrosbie J1.1
qucia. ATOMHBIE OpOUTAIH. JI1.2J12.1
Mpunun [Mayns. [Ipasuio 2.2
XyH1a ¥ TIOPSIIOK 213253
3aITOJIHEHHST aTOMHBIX
opbutaneit. [TpuaImmn
HAMMEHBILCH YHEPTHU.

[Tepuoanueckuit 3aKoH u
Iepuoguueckas cucrema
XMMHYECKUX dJICMCHTOB B
CBETE TCOPUH CTPOCHUS
aToma /JIex/

2.2 Xumuyeckas CBS3b. J.1
CTpoeHne MOJIEKYI. JI1.2J12.1
[TpuunHbl 00pazoBaHus J12.2
xuMu4eckoil cesasu. Ilpupona 0109233

XAMHYECKOH CBS3H.
Mounekyna Bogopoja u
METOJIBI €€ ONUCcaHusA. MeTon
BC u rubpunm3anus
opburanei /Jlex/




23 CamocTosTensHOe U3yUeHUe J1.1
yueOHOro Marepuana B LMS JI1.2J12.1
Canvas:DneKTpoHHbIE J12.2
(hOpMYITBI DIIEMEHTOB. 21522353
XapaKTepuCTHKa 3JIEMCHTA
o ¢opmyne /Cp/

2.4 CamocToATenbHOE U3yUeHUE JI1.1
yuebHOrO Marepuana B LMS JI1.2712.1
Canvas:3aBHCHMOCTD J2.2
nojoxenus B IIIC ot 21 52 53
ctpoenus aroma /Cp/

2.5 CamMmocToATeNnbHOE U3yUeHUE J.1
yde6HOro Matepuana 8 LMS JI1.2J12.1
Canvas:Ilepuoanueckoe J12.2
HW3MEHEHHE CBOMCTB BEIIECTB 215253
B 3aBHCHMOCTH OT
nonoxxenus B I[1IC /Cp/

2.6 CaMocTOosATeIbHOE U3yUEHHE J1.1
yaeOHOro Marepuana B LMS JI1.2J12.1
Canvas:BaileHTHOCTb. J2.2
Kosanentnas cBsi3b /Cp/ 91 52 D3

2.7 CaMocCTOATEIbHOE U3yIEHHE J1.1
yueOHOro Marepuana B LMS JI1.2J12.1
Canvas:Meramanueckas J2.2
cBsi3b /Cp/ 2152253
Pasgena 3. OkuciiureabHO-

BOCCTAHOBHTEJIbHbBIE
npoiecchl

3.1 Ne 3 OxucnuTeNHHO- JI1.1 P21
BOCCTAaHOBHTEIIbHEIE JI1.2J12.1
peakuuu. YpaBHEHUS J2.2
3JIeKTpOHHOTO Oananca. /TIp/ D192 53

3.2 OKHCITHTENBHO- JI1.1
BOCCTaHOBHUTEJIbHEIC JI1.2J12.1
MPOLIECCHI B METAJUTYPIHH. J2.2
OcHOBHBIE 32aKOHOMEPHOCTH 21932 33
npotekanus. /Jlex/

33 CBs13b OKUCIUTEIBHO- JI1.1
BOCCTAaHOBHTEIbHBIX JI1.2J12.1
CIIOCOOHOCTEH 3JIEMEHTA CO J2.2
CTPOEHUEM aTOMa, OCHOBHBIE 012233
OKHCIIUTENHN U
BoccraHoBurend. /Jlex/

34 Ne3 OxucIUTENBHO- JI1.1 P3
BOCCTaHOBHUTEJIbHBIC JI1.2J12.1
peaxuuu. /J1a6/ JI2.2713.1

D192 393

35 CamocTosATenbHOE H3yYeHUE J.1
yuebHOro Marepuana B LMS JI1.2J12.1
Canvas:Anaau3 J12.2
OKHCIUTEILHO- D1 52 53
BOCCTAaHOBHTCIILHOM
cnoco6HOCcTH atoma /Cp/

3.6 CamocToATenbHOE U3yUeHUe J.1
yueOHoOro Marepuana B LMS JI1.2J12.1
Canvas: Tunnuneie J12.2
okuciaurenu. Hemeramier. 21932 323
Kucnotsr. /Cp/

3.7 CaMocTOATeNIbHOE U3yIeHHE J1.1
yueOHOro Marepuana B LMS JI1.2J12.1
Canvas:OkucauTeIbHbIe J2.2
CBOHCTBA XpPOMATOB, 213233

JIMXPOMATOB, a30THOM
KkucioThl. /Cp/




3.8 CamocTosTensHOe U3yUeHUe J1.1
yueOHOro Marepuana B LMS JI1.2J12.1
Canvas: Tunuanasie J2.2
BOCCTAHOBHUTEIU. MeTallbl, 21522353
cynbduasl, HuTpUALL. /Cp/

3.9 CaMocTOATeIbHOE U3yUYEHHE J1.1
yaeOHOro Marepuana B LMS JI1.2J12.1
Canvas:BoccTanoBuTenbHbie J2.2
cBO¥icTBa ranioreHua0B. /Cp/ 2152033

3.10 | CamocTosTenbHOE N3ydeHUE J1.1
yueOHOro Marepuana B LMS JI1.2J12.1
Canvas:OKucCIUTENbHO- JI2.2J13.1
BOCCTaHOBUTEJIbHASA 212233
JIBOMCTBEHHOCTh. Peakiun
JUCTIPOTIOPITOHMpOBaHusl. /C
p/

Pa3nen 4. DnexkTpoxumusi

4.1 CaMoCTOSATEIbHOE U3yICHHE J1.1
yueOHOro Marepuana B LMS JI1.2J12.1
Canvas:OcHOBBI J2.2
3IEKTPOXUMHUYECKHUX 213233
npoueccoB. ['anbBaHMueCKuit
anekMuT /Cp/

4.2 CamocTosATenbHOE U3yYeHUE J.1
yuebHOrO Marepuana B LMS JI1.2J12.1
Canvas:DneKkTponu3 Kak 2.2
METO/I TIOJY4EHUS U 215253
padpUHUPOBAHHS METAIJIOB.

Pacuer maccel 1 06BeMa
MPOAYKTOB d5eKTponu3a. /Cp/

43 Ned DnexkTpoxuMHUUEcKue J1.1 P22
MIPOLIECCHI: KOPPO3US JI1.2J12.1
METAJIJIOB, TaJIbBAHUUCCKUIA J12.2
3IIEMEHT, JIEKTPOIH3. 213233
[IPuMeneHye JaHHBIX
MPOIIECCBO B
meramryprud. /TIp/

4.4 PactBops! 1 pacTBOpeHue. JIT.1J11.2
OO61me 3aKOHOMEPHOCTH JI1.3J12.1
(PU3UKO-XMMHYECKOTO J12.2J13.3
IIpolecca pacTBOPEHUs 012233
BellecTB. M3Menenue
CBOMCTB pacTBOpoB. Pacuer
KOHIEHTpalui
pactBopoB. /JIex/

4.5 Ned Dnektponus B pacTBOpax J1.1 P4
AJIEKTPOJIUTOB. JI1.2J12.1
INanbpBaHUUECKUE MPOLIECCHIL. JI2.2J13.1
Koppo3us. /J1a6/ J3.3

212233
Pazgen 5. PactBopbl

5.1 PactBopsl. Pacuer J.1 P23
KOHIIEHTpalui JI1.2J12.1
pactBopos. /IIp/ 2.2

212233
52 CsoiictBa pactBopos. /ITp/ J1.1 P24
JI1.2J12.1
2.2
212233

53 Peakuuu nonHoro ooMeHa. JI1.1 P25
I'uaponus coneid, BnuseHue JI1.2J12.1
MOHOB METAJUIOB Ha J2.2
n3meHenue pH 213233

pactBopa. /TIp/




54 IIpurorosneHnue pacTeopa J1.1 P5
3aJJaHHOM JI1.2J12.1
KOHIeHTparmu /J1a6/ J12.2J13.1

J3.3
212233
5.5 T'uaponus cosneit /J1a6/ JI1.1 P6
JI1.2J12.1
JI2.2713.1
JI3.3
2102233

5.6 CamMocToATenbHOE H3yYEeHUE J.1
yuebHOTO Marepuana B LMS JI1.2712.1
Canvas:O0111e cBOHCTBa 2.2
pacTtBopoB. PacTBopbI kak 213253
MHOT'O KOMITOHCHTHBIC
cucremsl. PactBopurens u
pacTBOpsieMOE BEIIECTBO.

PacTBOpuMOCTB.
Hacepiennsie u
HEHACHILCHHBIE,
MepECHIILIEHHbIE,
pa30aBICHHBIC U
KOHIIEHTPUPOBAHHBIE
pacTtBopsl. Bzaumopelictsue
PacTBOPEHHOTO BEIIECTBA U
pactBoputens. /Cp/

5.7 CamocToATenbHOE U3yUeHUe J.1
yueOHoOro Marepuana B LMS JI1.2J12.1
Canvas:PacTBopsI J12.2
3JIEKTPOJIUTOB. 213253
OIeKTpoIUTHYECKAs
JIUCCOLIMALIUS PACTBOPEHHBIX
BelecTB. Teopus
JIEKTPOIUTUUECKON
nucconuanyu. Koncranra u
CTeNeHb JUCCOLUALIIU
c11aboro >IEKTPOINTa. 3aKOH
pasbasnenus OcBanbaa. /Cp/

5.8 CamocTosTensHOe U3yUeHUe J1.1
yueOHOro Marepuana B LMS JI1.2J12.1
Canvas:PacTBopbI CUITBHBIX J2.2
anexTponuToB. Kaxxymasics 313233
CTerneHb JUCCOLUAIIIH
CWJIBHOTO 3JIEKTPOJIUTA.

HoHHOe Ipou3BeEHUE BOMBI.
Bonoponusrii u
THIPOKCHIILHBIN TOKa3aTeNH.
Nnnukatopsl. Metoapt
onpenenenus pH.
[Ipoussenenue
pactBopumocti. OOMeHHbIE
pEaKIiy B pacTBOpAx.
I'upponus coneit. Koncranra
U CTENeHb TUAPOJIN3a.
Bydepusie pactBopsl. /Cp/
Pazgen 6. O6mue
3aKOHOMEPHOCTH
XMMHYECKHX MPOLecCcoB.

6.1 3aKOHOMEPHOCTH MPOTEKAHUS J.1
IIPOLIECCBO B IIPUPOJIE. JI1.2J12.1
HEPBBIH U BTOPOU 3aKOHBI 2.2
TEPMOJUHAMUKH. DHEPTHUS 213253

I'nb6ca. Xumuueckoe
paBHOBecue. /JIex/




6.2 OCHOBBI TEPMOXUMUH. J1.1 P26
Pacuer TemioBbIX 23 PeKkToB JI1.2J12.1
peakuuid. /IIp/ 2.2

313233

6.3 XUMHUUYECKOE paBHOBECHE. J1.1 P27
CwMmeleHre XuMHYECKOT 0 JI1.2J12.1
paBHOBecwus B cucteme. /I1p/ 2.2

313233

6.4 W3mepenue TemioBoro J1.1 P7
addekra peakuu JI1.2J12.1
He#rpanuzamuu /J1ad/ JI2.2713.1

J3.3
213233

6.5 Wzyyenue ckopoctu J1.1 P8
XUMHUYECKOH peaKiuu u JI1.2J12.1
(hakTOpPOB, BIHIOMINX Ha JI2.2713.1
Hee /J1a6/ J3.3

313233

6.6 CamocTosATenbHOE H3yYeHHE J.1
yaeOHOTrO Marepuana B LMS JI1.2J12.1
Canvas:OCHOBBI 2.2
tepmoxumuu. /Cp/ 313233

6.7 CamocTosATeNnbHOE U3yYCHUE J.1
yaeOHOro Marepuana B LMS JI1.2J12.1
Canvas:OnpeneneHue JI2.2J13.1
3aBUCUMOCTH CKOPOCTH 212233
PEaKIiK OT KOHIICHTPAIHU 1
Temineparypsl. CMelleHue
pasHoBecus. /Cp/

6.8 CamocTosTensHOe U3yUeHUe J1.1
yueOHOro Marepuana B LMS JI1.2J12.1
Canvas:3axoH I'ecca. J2.2
Pacuets! TeroBhIX 3¢ GeKToB 313233
peaxkuwmii. /Cp/

6.9 CamocTosATeNnbHOE U3yYCHUE J.1
yaeOHOro Marepuana B LMS JI1.2J12.1
Canvas:Bropoe Hauano J2.2
TepMouHaMuKky. [Tonstue 06 215253
sHTponuu. M3mMeHeHue
SHTPOIUH MpH (HA30BBIX U
XAUMUYECKUX
npespamienusnx. /Cp/

6.10 | CamocrosiTenpHOE U3yUCHHE J.1
yuebHOro Marepuana B LMS JI1.2J12.1
Canvas:CaMoIpou3BOJIbHOE 2.2
MPOTEKAHUE PEaKIUil. 213253
Oueprus ['m66ca. Pomb
SHTAJIBIIUHHOTO U
SHTPOMUIHOTO (PaKTOPOB B
OIIpECIICHUN HATIPABICHUS
nporecca. /Cp/

6.11 [CamocrosTenpHOE H3ydCHHE JIT.1JI1.2
y4aebHoro Matepuana 8 LMS JI1.3J12.1
Canvas:OCHOBbI XUMUUECKOH 2.2
kuHeTHKH. CKOpoCTh 0109233

XMMUYECKOH peakLuu U
(hakTOpHI ee onpeensIonue.
3aBUCHMOCTb CKOPOCTH
PEaKIiK OT KOHIIEHTPAIHN
pearenroB. Kuneruueckoe
YpaBHEHUE PEaKIIHU.
[IpaBuno Baur-T'odda.
KoncranTa ckopoctu
peakuuu. DHeprus
axtuBanuu. Katanus u
Katanu3atopsl. /Jlex/




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
012233

6.13

/Koutp.pab./

J1.1
JI1.2J12.1
2.2
0103233

KM3

6.14

/3auét/

1.1
JI1.2J12.1
J2.2
013233

KM1

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
0103233

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
013233




7.4 CamocTosTensHOe U3yUeHUe J1.1
yueOHOro Marepuana B LMS JI1.2J12.1
Canvas:CocTtaBrneHue J2.2
(hopMyT KOOPAUHAIIMOHHBIX 313233
coenqunenunii. Pacuer
KOHCTaHTBI
HectoikocTH. /Cp/

7.5 CamocToATenbHOE U3yYeHUE J.1
yueOHoOro Marepuana B LMS JI1.2J12.1
Canvas:Meton J12.2
KOMIUIEKCOHOMETPHYECKOTO 2132053
tutpoBanus /Cp/

7.6 Kommuiexkchsle conu. J1.1 P28
Howmenkunarypa, JI1.2J12.1
oOpazoBaHue, pa3pynicHue J12.2
KOMILJIEKCHBIX COJIEH. 212233
3HaueHue B
metamrypruu /TIp/

7.7 KowmruiekcHblie u 1BOMHBIE JI1.1 P9
conu. CoiicTBa JI1.2J12.1
coenuHeHui. /J1ad/ J12.2J13.1

JI3.2J13.3
212233
Paznea 8. Ctpoenue u
CBOIiCTBAa HEMETAJLJIOB P-
3J1eMEHTOB.

8.1 CamocTosATeNnbHOE U3yYCHUE J.1
yuebHOrO Marepuana B LMS JI1.2J12.1
Canvas:[Toarpymnma remus. 2.2
OO011as xapakTepuCcTHKa 213253
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 313233
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 213253

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- 212233
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 0102233
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 P29
TPYIIIBI U UX JI1.2J12.1
coemqunenwmi /TTp/ 2.2

313233

8.7 CgoiictBa snemenToB VII A J1.1 P10
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 019233
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, 212233

(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 P11

coennHenuii /J1ab/ JI1.2J712.1
J12.2]713.2
313233

8.12 | CamocTosITENIPHOE U3YUCHUE J1.1
yueOHoOro Marepuana B LMS JI1.2J12.1
Canvas:Crioco0bt 2.2
IIPOMBIIIJIEHHOTO 012233
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 212233
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 P30
TPYIIIBI U UX JI1.2J12.1
coemqunenwi /TTp/ JI2.2J713.2

212233

8.15 [ CsoiicTBa anemenToB VI A J1.1 P12
TPYIIIBI U UX JI1.2J12.1
coeauHeHwmi /J1ab/ JI2.2J13.2

313233

8.16 [ Azot. Obmas J1.1
XapaKTepUCTHUKA JJICMEHTA, JI1.2J12.1
Hax0XJICHHE B MPUPOJIE, J12.2
CrocoOBI TIOTYYEeHHUS a30Ta, 2132033
(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, 2102233

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, 313233
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. 2132233
Kucnopomoconepsxarue
KHCIOTHI ocdopa.
®docohatel. [IpumeHeHne
dbocdopa u ero
coequnaenmii. /Cp/

8.20 [CgoiicTBa snemeHTOB V A J1.1 P31
TPYIIBL U UX JI1.2J12.1
coenunenwui /TIp/ JI2.2J13.2

313233

8.21 CBolicTBa 351eMeHTOB V A J.1 P13
TPYIIIBL U UX JI1.2J12.1
coennHenuit /J1ab/ J12.2J13.2

313233

8.22 [ VYrnepon. O6mas J1.1
XapaKTepUCTUKA dJIEMEHTa, JI1.2J12.1
HaX0XJICHUE B MPUPOJIE. J12.2
ATOTPOITHBIE MOTU(DUKAIIHN 2132053
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 P32
TPYIIIBI U HX JI1.2J12.1
coemunenwui /TIp/ JI2.2J13.2

313233

8.25 | CgpoiictBa 3meMenToB IV A JI1.1 P14
TPYIIIBI U HX JI1.2J12.1
coenuneHu# /J1a6/ JI2.2J13.2

013233




Pa3gen 9. Ctpoenue u
CBOICTBA METAJIJIOB S-

3J1€eMEeHTOB.

9.1 OO0mas xapaKTepucTUKa J.1
MetaiioB. [lonoxxenue B JI1.2J12.1
[ICXD, crpoenue aroma, J2.2
METaJIJINYeCcKas CBA3b. 213253
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 53
COCTMHEHHUS IETOYHBIX
MeTasuioB. [IpakTuaeckoe
MIpUMEHEHUE MIETOYHBIX
MmetayuioB. /JIex/

9.3 CoiictBa s- Metasuios. /TIp/ J1.1 P33

JI1.2712.1
JI2.2J713.2
313233

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 P15

JI1.2712.1
JI2.2J13.2
313233

Paznen 10. CtpoeHue u

CBOIiCTBA METAJLJIOB P-

3J1€eMEeHTOB

10.1 | Amomuanii. O6mas JI1.1 P34
XapaKTepUCTUKA, [TOJyYeHHE, JI1.2J12.1
(busndeckre U XUMHUYECKHUE JI2.2J13.2
cBoiicTBa. OKCHII, THAPOKCHUTI, 21922 33
COJIM aTFOMUHUSL.

[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 212233

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 313233
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 0102233
0JI0BA, MEJIH,
amomunus. /Cp/

10.5 | Csoiicrtsa p- J.1 P16
sneMeHToB /J1ab/ JI1.2712.1

J12.2713.2
212233
Paznen 11. CtpoeHue u
cBOliCTBA MeTaJlJIOB d-
3J1€MEHTOB.

11.1 |CamocrosTeTpHOE H3YUCHHUE J1.1
yueOHoro Marepuana B LMS JI1.2J12.1
Canvas:[Toarpymnmna ckanmus. J2.2
OO01mmas xapakTepucTuKa 2132033
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 213253
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, 313233
ruapokcunbl. [Ipumenenue
3JIEMEHTOB MOTPYIIIIbI
xpoma. /JIex/

11.5 |[CsolicTBa XpoMa u €ro J.1 P17
coenuueHuit /J1a6/ JI1.2J12.1

J12.2J13.2
313233

11.6  |Iloarpynmna maprasua. J1.1
O01mas xapakTepucTuKa JI1.2J12.1
9JIEMEHTOB, HAX0XKJICHHUE B J12.2
IIPUPOE U NOTy4YEHHE. 0109233

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. 313233
UyryH u cranb. OKCUBL,

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

11.8 CBOliCTBa METAJIJIOB JI1.1 P18
CceMeiicTBa JKele3a U UX JI1.2J12.1
coeauHenuii /J1ab/ JI2.2J13.2

D152 503

11.9 | CamocrosTensHOE U3yYCHHE J.1
yaebHOTrO Marepuana B LMS JI1.2J12.1
Canvas:Mertaiisl ceMeiicTBa J12.2
miatuael. O0mas 215253
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, 215253
runpokcuabl. [Tpumenenue
9JIEMEHTOB MOATPYIIIbI
menu. /JIex/

11.11 [IToarpymnma meau. JI1.1 P35
OC00EHHOCTH XUMHYECKHAX JI1.2J12.1
CBOWCTB MeaH, cepedpa 1 J2.2
30J10Ta. 3HaUYEHHE 3THX 91 52 53
METAJIJIOB B
npomsiiuieHHocTy. /I1p/

11.12 | Tloarpymma muaKa. Obmas J1.1
XapaKTepUCTUKA DJIEMEHTOB, JI1.2J12.1
HaX0XJICHUE B MPUPOC U J12.2
noaydenue. Okcuasl, 0109233
ruapokcuabl. [Tpumenenue
3JIEMEHTOB MOATPYIIIBI
muHka. /Cp/

11.13 | CBoiicTBa LIMHKA U €TI0 JI1.1 P36
coeauHeHnii. OCHOBBI JI1.2J12.1
uBeTHO# Metaiutypruu. /Ip/ J12.2J13.2

2132 323

11.14 |Pa3ButHe 1OMEHHOTO JI1.1
MPOU3BOJICTBA B JI1.2J12.1
HoBotpoutike. JloMmeHHBIH J12.2
MPOLIECC MPOU3BOJICTBA 215253

uyryHa. /Jlex/

Paznea 12. 5. Ctpoenne u
cBoiicTBa MeTasLIoB f-
3J1eMEHTOB.




12.1 |CamocTosTeIbHOE H3YUECHHUE 2 12 J1.1
yueOHOro Marepuana B LMS JI1.2J12.1
Canvas:JlanTanounsr. O0mias 2.2
XapaKTePUCTHKA JICMEHTOB, 313233
HaXOXJCHUE B IPUPOLIE U
nosydeHue. OKCUbl,
ruapokcuabl. [IpuMenenne
JAHTAHUJIOB. AKTHUHOHU/IBI.
OO011as xapakTepuCcTHKa
3IIEMEHTOB, HAXOXK/ICHHE B
IPUPOJIE U MOTyICHHUE.
OKcuIbl, THAPOKCHIBL.
[Ipumenenne
akTuHOUI0B. /Cp/
12.2 | Penxo3eMenbHbIE METAILIbL. 2 2 J.1
HaXOXIECHUE B IPUPOJIE. JI1.2J12.1
[Ipumenenue B J12.2
IPOMBIIIIEHHOCTH. BiusiHue 0102233
IIpUMecel peiKo3eMeIbHbBIX
METAaJIOB Ha CBOICTBa
cTayeit u crutaBoB /JIex/
12.3 /KonTp.pabd./ 2 0 J1.1 KM4
JI1.2J12.1
2.2
2102233
12.4 /Ox3amen/ 2 27 JI1.1 KM2
JI1.2J12.1
2.2
2102233
5. ®OHJ OHEHOYHBIX MATEPUAJIOB
5.1. KouTpoJibHbIe MeponpusiTHs (KOHTPOJILHAS padoTa, TecT, KOJUIOKBHYM, 3K3aMeH H T.II), BOIIPOCHI /15
CaMOCTOSITeJIbHOI MOATOTOBKHU
Kon KonTponsHoe rlfllz{()];ef;lfsdme B
KM MepOTIpUATHE I P ONPOCHI AJIs1 TOATOTOBKH
KOMIIETEeHLU I
KM1 3ager 1. Xumus, Kak pa3fen ecTeCTBO3HAHUS. 3HAUCHNEe XMMHIH KaK HayqHOI

OCHOBBI MaTepualloBeie-HHs.
OCHOBHBIC TOHATHS XUMHH: aTOM, MOJICKYJIa, HOH, MOJIb, AaTOMHAs
MOJIEKYIISIpHAs Macca, CIIOCOOBI

ux omnpeneneHus. OCHOBHbIE 3aKOHBI XUMHHU: 3aKOH COXPaHEHHUS MacChl,
KaK OCHOBa MaTepHajIb-HOI'O

OaaHca TEXHOJIOTHIECKOTO ITPOIIeCcCa, 3aKOH MOCTOSTHCTBA COCTaBa
BEII[ECTB, 3aKOH 3KBUBAJICH-TOB,

3aKOH ABOTaJipo.

2. Crpoenue aroma. Macca 1 3HEprisl B MaTEpHaILHOM MHUDE.
DneMeHTapHbIE YaCTUIBI U MTOTIS.

Macca, 3apsi[, CIIMH U IpyTHe CBOMCTBA AJIEMEHTAPHBIX BeLEeCTB. SAnpo
1 2JIEKTPOHHAS 000JI0YKa.

KBanrossie uncna. BonHoBas GpyHKINA 1 2JIEKTPOHHAS IIOTHOCTH B
aToMe. ATOMHBIE OpOUTAITH.

[punnun [Tayns. EMkocTh anekTpoHHBIX 000omouek. [IpaBuno XyHaa u
TIOPSIIOK 3aITOTHEH

aTOMHBIX opOuTaneil. [IpuHIIT HANMEHBIIEH SHEPTHH.

3. CtpoeHnue 3JIeKTPOHHBIX 000I04eK aTOMOB 3J1eMeHTOB. [loHsTHE

3¢ (heKTUBHOTO 3apsaa Aapa

aToma. [IeprnoANIHOCTE CTPOCHNS MEKTPOHHBIX 000JI0YEK.
IoTeniuams HOHU3ALUHT U CPOACTBO

K JIEKTPOHY aToMa. Paquyckl aTOMOB HOHOB.
DJEeKTPOOTPHUIIATEIFHOCTD aTOMOB XUMHYIECKIX

3JICMEHTOB.

4. lepuoanueckuii 3akoH u [lepuoguueckasi cucreMa XUMUIECKUX
3JIEMEHTOB B CBETE TEOPUH

CTPOEHUS aTOMa.

1. Xumndeckast cBsi3b. CTpoeHue Monexyn. [IpuanHs




00pa3oBaHUs XUMHIECKOH CBS3U.

ITpupona xumuueckoi cBs3u. Mosekyna BoZopoJa U METOJIbI €€
onucanusa. Meroxg BC u
THOpUAN3AINS OpOUTAIICH.

2. BanentHoe cocrosiHue aroma. KoBaneHTHas CBsA3b B
MHOT0aTOMHBIX MOJIEKy/aX.

JonopHo-akuenTopHoe B3auMoeiictie. HanpasneHHOCTh 1
HACHIIIAEMOCTh XUMHUYECKON
KOBAJIEHTHOH CBA3H.

3. MekMOJIeKyIspHble B3aUMOAEHCTBUSA. XUMUYECKas CBSI3b U
THUIIBI KPUCTAIIOB. MloHHas

CBs3b. B3aumopelcTBre HOHOB KPUCTAITMYECKON PEIIETKH. DHEeprus
HWOHHOM KPUCTAJNINYECKON

PELIETKY, BIUSHUE Pa3MEPOB U 3apsiioB HOHOB. Cuibl Ban-zaep-
Baannca. OpueHTallMoHHOE,

UHIYKIIMOHHOE U TUCTIEPCHOHHOE MEKMOIEKYIIIPHOE B3aUMOIeHCTBHE.
4. OCHOBBI XMMHYECKOW TEPMOAMHAMUKH. DHEPTETUUECKHE
XapaKTePUCTUKU XUMUUECKUX Pe-aKIIi.

IlepBoe Hauano tepmoauHaMuku. [IpeBpalienne sHepruu u paboThl B
XMMHYECKUX MpoLEccax.

Tepmoxumust. 3akoH ['ecca. Pacders! TemIoBIX 3(h(HEKTOB peaKiuii.
5. Bropoe nHauano tepmoguHamuku. ITorsTue 06 sHTpOIHN.
W3meneHne sHTponuy IpH $hazo-BbIX
U XUMHMUECKHX NpeBpaleHuax. CaMonpou3BoIbHOE IPOTEKAHNE
peaxkiid. DHeprus [m66ca. Pons

SHTAJIBIUHHOTO M SHTPOMUIHOTO (PaKTOPOB B ONpEaeNIeHUN
HarpasJIeHHs TIPoIiecca.

6. OCHOBBI XUMUYECKOW KUHETUKU. CKOPOCTh XUMHUYECKOH
peakiuy 1 (aKTOPHI ee ONpeaems-IoIHe.

3aBUCHMOCTb CKOPOCTHU PEAKIHH OT KOHLIEHTPAI[MH PEareHTOB.
Kunernyeckoe ypaBHeHME peak-1IHU.

IMpasuno Bart-T'odda. KorcranTta ckopoct peakiun. DHEprus
akTuBanuu. Katanus u katamu-3aTopsl.

7. Xumudeckoe paBHoBecue. OOpaTHMble U HEOOpATHMBIC
xuMmudeckue peakuuu. Koncranra

XHMHUYECKOTO PaBHOBECHUS U €€ CBA3b ¢ 3Hepruei ' mboca. CmerneHue
XMMHYECKOTO PaBHOBECHS

npu u3meHeHuu yciosui. [Ipunuun Jle-atense.

8. OOmme cBOHCTBa pacTBOPOB. PacTBOPEI Kak MHOTO
KOMITOHEHTHbIE CUCTeMBI. PacTBopuTenh
U pacTBopseMoe BeecTBo. PactBopumocTs. Hachlennsie u
HEHACBILIEHHBIE, IEPECHIIIECHHBIC,
pa30aBlICHHBIC U KOHIIEHTPUPOBAHHBIC PacTBOPEL. B3anmoneiicTeue
PacTBOPEHHOTO BEIIECTBA U
pacTBOPUTEIISL..

9. PacTBOpb!l HeanekTpoauToB. 3akoHbl Paynd. JlaBneHue u
COCTaB Mapa HaJl PaCTBOPOM.

Kpucrammmsanus u xunenue pactsopa. Kpuockonus 1 30yminocKonus.
10. PacTBOpBI 371E€KTPONMUTOB. DNEKTPOIUTHIECKAS TUCCOLMALINS
PacTBOPEHHBIX BELLECTB.

Teopus anexTponuTrdeckoit qucconuanuy. Koncranra u creneHs
JIFICCOIMAIINH CITa00T0 3IIEK-TPOJIUTA.

3akoH pa36aenenus: OcBajiba.

11. PactBOpBI cUIBHBIX 37eKTponUTOB. Kaxyiascs creneHb
JUCCOLUHMALNH CHIABHOTO 1EKTPOJIH-TA.

AKTHBHOCTH 1 K03 uIeHT akTHBHOCTH. VIOHHOE npon3BeieHne
BO/bI. BosoponHslit u
THAPOKCUNBHBII MokazaTenu. MHAUKaTOpHI.

12. OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE IIPOLIECCHI, KaK
peakuuu nepeHoca 31eKTpoHa. OKUCIU-TeNH,

BOCCTAHOBHUTENU. THITbI OKUCITUTENLHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA.
KonnuecTBeHHbIE XapaK-TEPUCTUKH OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX IIPOLIECCOB.

13. DNeKTpOJHBIE MTOTEHINATIBl METAIUIOB. [ ambBaHWYeCKUN
351eMeHT. BogopoaHbIi 5ekTpos.

VYpaBHeHue DpHCTa. DIIEKTPOJIN3 PACTBOPOB U PACILIABOB.
ONEKTPOIUTUUECKOE IIOITYUYEHUE ME-TaJIIOB.

DIeKTPOXUMHUUECKask KOPPO3US METaNIOB.
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9K3aMCH

1. Xumus, Kak pa3fen ecTeCTBO3HAHUS. 3HAUCHNE XMMHIH KaK HayqHOI
OCHOBBI MaTepHanoBee-HHUs.

OCHOBHBIE TOHATHS XUMHH: aTOM, MOJICKYJIa, HOH, MOJIb, AaTOMHAs
MOJIEKYIISIpHAs Macca, CIIOCOOBI

ux onpeneneHus. OCHOBHBIC 3aKOHBI XUMHU: 3aKOH COXPAHEHUS MacChl,
KaK OCHOBa MaTepuab-HOrO

OaaHca TEXHOJIOTHIECKOTO ITPOIIeCcca, 3aKOH MOCTOSTHCTBA COCTaBa
BEII[ECTB, 3aKOH 3KBUBAJICH-TOB,

3aKOH ABOTaJipo.

2. Crpoenue aroma. Macca 1 S3HEprisl B MaTepHaIbHOM MHUPE.
DeMeHTapHbIE YaCTHUII U MTOTIS.

Macca, 3apsij, ClIMH U IpyTHe CBOMCTBA AJIEMEHTAPHBIX BelecTB. SAnpo
1 3JICKTPOHHAs 000JI0UKa.

KBanrossie uncna. BonHoBas GpyHKINA U 2JIEKTPOHHAS IIOTHOCTH B
aToMe. ATOMHBIE OpOUTAITH.

[Mpunnun [Tayns. EMkocTh anekTpoHHBIX 000mouek. [IpaBuno XyHaa u
HOPSIIOK 3aII0THEHUS

aTOMHBIX opOuTaneil. [IpuHINT HANMEHBIIEH SHEPTUH.

3. CtpoeHnue 3JIeKTPOHHBIX 000I04eK aTOMOB 3JIeMeHTOB. [loHsTHe
3¢ (deKTHBHOTO 3apsaa Aapa

aToma. [IeprHoANIHOCTE CTPOCHNUS MEKTPOHHBIX 000JI0UEK.
IoTeniuans HOHU3ALUHT U CPOACTBO

K 2JIEKTPOHY aToMa. Pasinycbl aTOMOB HOHOB.
DJIEeKTPOOTPHUIIATEIFHOCTD ATOMOB XUMHYIECKIX

3JIEMEHTOB.

4. llepuonnueckuii 3akoH u [lepuoguueckast cucreMa XUMUIECKAX
SJIEMEHTOB B CBETE TEOPHU

CTPOEHUS aTOMa.

1. Xumngeckast cBsi3b. CTpoeHue Monexyn. [IpudanHs
00pa3zoBaHMs XUMHYECKOH CBA3U.

IIpupona xuMudeckoit cBsi3u. Mosekyiia BOAOpoAa U METOAbI €€
omucanusg. Meron BC u

rudpuau3anys opouTanei.

2. BanentHoe cocrosinue aroma. KoBaneHtHas cBs3b B
MHOTOAQTOMHBIX MOJIEKYJIax.

JoHopHo-akuenTopHoe B3aumo eiictsue. HanpasneHHOCTh U
HACHII[aeMOCTh XUMUYECKOI1

KOBAJICHTHO! CBSI3H.

3. MekMOIeKyIspHbIe B3aUMOAEHCTBUSA. XUMUYECKas CBSI3b U
TUIbl KpuctamioB. MoHHast

CBs3b. B3anMoselicTBHE HOHOB KPUCTANIMYECKON PEIIETKU. DHEPrusl
HMOHHOW KpHUCTAJUIMYECKOH

pelLIeTKH, BIUSHUE Pa3MepoB U 3apsAnoB noHOB. Cunbl Ban-gep-
Baansca. OpueHTannoHHoe,

MHAYKLMOHHOE U TUCIIEPCUOHHOE MEXMOJIEKYIISIPHOE B3aUMO/IEHCTBHE.
4. OCHOBBI XMMUYECKOW TEPMOAMHAMUKN. DHEPreTUUECKUE
XapaKTEePUCTUKU XUMHUUECKUX Pe-aKIUH.

IepBoe Hauano TepMoauHamuku. IlpeBpanienue s3nepruu u padboTsl B
XAMHUYECKHX IpoIeccax.

Tepmoxumust. 3akoH 'ecca. PacueTs! TemnoBeIx 3(h(eKTOB peakIuii.
5. Bropoe nHauano repmoauHamuky. ITonstue 06 sHTpOnHN.
V3meneHune sHTpONMH NpH (pa3o-BBIX

U XIMHYECKHX MpeBpanieHusx. CaMOIpon3BOIBHOE IPOTEKAHHE
peakuuii. Dueprust ['n66ca. Posp

SHTAIBIUHHOTO M SHTPOIUIHOTO ()aKTOPOB B ONPEACICHIN
HaIpaBJIeHUs IIpoliecca.

6. OCHOBBI XUMHUYECKOH KUHETHKH. CKOPOCTh XMMHUUECKOH
peakunu 1 (HaKkTOphI €€ ONpeeNs-Iomye.

3aBHCUMOCTb CKOPOCTHU PEaKLMH OT KOHLIEHTPALUU PeareHToB.
Kunernueckoe ypaBHEHHE peak-IIHH.

[IpaBuno Banr-T'odda. KoncranTta ckopoctu peakiuu. DHeprus
akTuBanyu. KaTanus u Katanu-3aTopsl.

7. XumMudgeckoe paBHoBecne. OOpaTHMbIe U HEOOpaTHMEIE
XUMHueckue peakiuy. Koncranra

XMMHYECKOTO PaBHOBECHS U €€ CBsI3b ¢ dHepruei ['nb66ca. Cmerenne
XHMHYECKOTO PaBHOBECHS

npu u3MeHeHuu ycnosui. [Ipunnun Jle-Ilatense.

8. OO61ue cBoiicTBa pacTBOPOB. PacTBOPHI Kak MHOTO




KOMITOHEHTHbIE CUCTeMBI. PacTBOpHTEH
U pacTBopsieMoe BeulecTBo. PactBopumocTs. Hacblenusie u
HEHACHIICHHBIE, IePECHIICHHBIC,

pa30aBlICHHBIC U KOHIIEHTPUPOBAHHBIC PacTBOPEL. B3anmoneiicteue
PAcTBOPEHHOTO BEIIECTBA U
pacTBOPUTEISL. .

9. PactBops! HeanekTponuToB. 3akoHs! Payns. JlaBienue u
COCTaB Tapa HaJ PaCTBOPOM.

Kpucrannusanus u kuneHue pacteopa. Kprockonus 1 30yIUTHOCKOITHSL.
10. PacTBOpBI 37EKTPONMUTOB. DINEKTPOIUTHIECKAS TUCCOLMALINS
PacTBOPEHHBIX BEILECTB.

Teopus anexTponuTryeckon aucconuanuu. Koncranra u creness
JIFICCOIMAIINH CIIa00T0 IIEK-TPOIIUTA.
3akoH pazbasieHus OcBanbia.

11. PacTBOpBI CUNBHBIX 21€KTponUTOB. Kaxymascs creneHb
JUCCOLIMALUK CHIIBHOTO 3JIEKTPOJIU-Ta.

AKTHBHOCTP U K03()(HpUIMEHT akTUBHOCTH. LIOHHOE IpON3BEICHNE
BO/BI. BonopoaHslii u
TUAPOKCUIIBHBIN MoKa3aTenu. IHIuKaTopHl.

12. OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE POLIECCHI, KaK
peaxuuu nepeHoca 31eKTpoHa. OKUCIH-TeNH,

BOCCTAHOBHUTENHU. THITBI OKUCITUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIIH.
KonnuecTBeHHBIE XapaK-TEPUCTUKU OKUCIUTEIBLHO-
BOCCTaHOBHUTEIBHBIX IIPOIIECCOB.

13. DNeKTpOoJHbIE TOTEHIIHANIbBI METAJIOB. [ albBaHWYECKUi
31eMeHT. BoopoaHslii anexTpoa.

VYpaBHeHue DpHCTa. DIIEKTPOJIN3 PACTBOPOB U PACILIABOB.
ONEKTPOIUTUUECKOE IIOTYUECHUE ME-TaJJIOB.

DIeKTPOXUMHUUECKask KOPPO3US METAIIOB.

14. XapakTepucTHKa KOOPAUHALMOHHBIX COSIMHEHUH, UX
MOoNy4deHus, Kaccudukanus. KoM-miekcoodpa3oBaTenb U JIUTaHIBL.
PaBHOBecus B pacTBOpax KOOPAUHALUOHHBIX coequHeHnid. Ho-
MEHKJIaTypa KOOPAMHAIIMOHHBIX COeAMHEHUH. XUMHUUECKasl CBS3b B
KOMILJIEKCHBIX COeIMHEHUsX. I[puMeHenre KOOpAMHALMOHHBIX
COeIMHEHNH B HayKe M TEXHHKE.

15. Bonopon. Ilonoxenue B nepuoanYecKoil cucreme, METOIbI
NONy4YeHUs, PU3NYECKHE H XUMH-YECKHE CBOWCTBA, IPUMECHECHUE
BOJIOpOJA.

16. Ianorensl. O0mast xapakTepHUCTHKA, MTOTyYCHHUE,
(uznyeckue U XuMuUeckue cBorcTBa. Co-eAMHEHNE TAIOTEHOB C
BOJIOPOJIOM, ITOJTydeHue, CBOHCTBA. COoeMHEHMsI FaJIOTEHOB ¢
KuciopoxoM. [IpuMeHeHne raJoreHoB.

17. Kucnopoa. Cepa. O6m1as xapakTepucTuka, Crioco0sl
noJyueHus, GpU3nuecKre u Xummyeckue cpoiictsa. O30H, ero
MOJy9IeHHe, CTPOSHHE MOJICKYJI, CBOMCTBA U IpUMeHeHHe. Boxa.
®dusznye-ckue cBoiictra. [lepokcus Bogopoia, cCTpoeHue, norydeHue,
CBOIicTBa, npuMeHeHune. CoenHEHHEe Cephl C BOIOPOIOM, KUCIOPOIOM.
IIpumenenue ceprl U €€ COeIMHEHUI.

18.  Asor. ®octhop. O6mas xapakTepHUCTHKA, CIIOCOOBI ITOTyIEeHUS,
(uznyeckre U XuMUUeckue cBorcTBa. COeqUHEHHS a30Ta C BOAOPOAOM,
CIOCOOBI ONTyYeHHS, (PU3NYECKIE U XUMHICCKUE CBOICTRA.
Coenunenue azoTa ¢ KuciaopogoM. Cosu KUCIOpoJ0COIepKALIIX
KHCIOT a30Ta. IIpu-MeHeHue a30Ta u ero coenuHeHuil. Bonoponusie
coequnenus ¢pocdopa. Kucnopoansie coenune-aus Gocdopa.
®docoarel. [Tpumenenue pocdopa 1 ero CoeTUHESHHIHA.

19. VYraepon. OOmiast xapakTeprucTHKa, HAX0XKICHUE B TPUPOJIC.
AmnotponHsie Moauduka-mmuu. Croco0s! MoIydeHus, GH3uIecKue u
XMMUYecKue cBoiicTBa. BompoponHelie coemHeHus1, KUCIOPOAHbIE
COEIMHEHMS], KUCIIOPOJOCOIEPAKALIME KUCIOThI U UX COJIH.
[IpumeHeHne yriaeposa u ero COeqUHEHNUI.

20. s-meramsl [ u Il rpynm. [lonokeHne B mepuoguuecKon cucTeme,
o011as1 XapaKTepUCTHKa, METOIbl NoaydeHus. duzndyeckue u
XHMHYECKHe cBOHCTBA. OKCHIBI, THAPOKCHUIBI, HX KIaCCH(U-KAITH,
CIOCOOBI ITONTy4eHHs U cBoiicTBa. [IpiMeneHue.

21. p-metamisl 111, IV rpynn. OOmias xapakTepucTrka
aneMeHToB. HaxosxaeHne B ipupoe, cro-coObl OTydeHH,
(u3mueckne U XUMHUeckne cBoiicTea. [IpumeHenme.

22. d - metamuiel. IV u V rpynn. O6masi xapakTepucTUKa




9JIEMEHTOB, HAXOXKAEHUE B IpUpoe U noiaydeHne. OKCUpl,
ruapokcubl. [IpumeHeHue.

23. d - meramner VI, VII rpymm. OOmast xapakTepucTruka
9JIEMEHTOB, HAXOXKACHUE B IPUpPO/IE U noiaydeHne. OKCUIbI,
ruapoxcuabl. [Ipumenenue.

24. Meraisl ceMeiicTBa Keje3a, miatuabl Oomas
XapaKTepUCTHKA dJIEMEHTOB, HaX0XKJICHUE B IPUPOJIC U MOTyIeHHUE.
UyryH u ctanb. OKCUIBL, TUAPOKCHIBI, COETUHEHUS METAJIIOB
cemeiicTBa xenes3a, maTuHbl. [IpuMeHeHue.

25. Ioarpynma meau. OOmas XapakTepHCTHKA 3JIEMEHTOB,
HaXOXXIECHUE B IpUpoe U moinydeHne. OKCHIbI, THAPOKCHIBIL.
IIpuMeHeHne 31eMEHTOB MOATPYIIBI MEH.

26. IMonrpynma nuHka. OOmas XapaKTepUCTUKA 3JICMEHTOB,
HaXOXXJCHUE B IPUPOJIE U Moyde-Hue. OKCUJIBI, THAPOKCHIBL.
[IpuMeHeHne 21eMEeHTOB MOATPYIIEI IUHKA.

27. JlanTanunel. Aktuauabl. OOmIas XapakTepUCTHKA
9JIEMEHTOB, HAX0XICHHUE B PUPOJIE U TO-TydeHue. OKCHIIBI,
runpokcuasl. [Ipumenenue.

KM3

KonrponsHas
pabora Nel

1. Hanumute 31ekTpoHHBIE (HOPMYIIBI 2JIEMEHTOB C
MOPSAIKOBBIMUA HOMepamu 7 u 23. Onpenenu-Te, K KakoMy
ANIEKTPOHHOMY CEMEHCTBY IMPHHAUICKAT HJIEMEHTHI, KAKHE IEKTPOHBI
SBJISTFOTCSI Ba-JICHTHBIMH, KaKOBO MECTOIIOJIOKEHHUE HIIEMCHTOB B
Ilepuonuueckoii cucreme? Hanumure GopMy-1bl BBICIIUX OKCHIIOB U
THIPOKCUOB JJISl 5TUX JIEMEHTOB, YKaKMTE X KUCIOTHO-OCHOBHBII
Xa-pakrep. 2. Jaiite coBpeMeHHYIO (opMyIHpoBKY
Iepnoandeckoro 3akona. O0wsicHUTE ero (usndeckuit cMbici. Kakyro
HU3ILIYIO U BBICUIYIO CTETIEHH OKHCIIEHHUS MPOSBIAIOT KPEMHHUH,
MBIIIBSK, cenieH 1 xao0p? [Touemy? CocraBbTe hOpMYIIBI COSANHEHUH
JIAHHBIX 3JIEMCHTOB, OTBEYAIOIIIX STHM CTCTICHIM OKHCIICHIS.
3. Kak meron BC 00bsicHsICT THHEHHOE CTPOSHHUE MOJIEKYJIbI
BeCl2 u Terpasapudeckoe crpoeHue Monekyast CH4? 4.

3aKOHYHTE ypaBHEHUSI OKHCIIHTEIFHO-BOCCTAHOBUTENBHBIX
peakuunii: K2S+KMnO4+H2S04 S+... Cu + HNO3 (pa36) = ...
PaccraBbTe KO3 QUIMEHTHI Ha OCHOBE JICKTPOHHBIX YPAaBHEHUH.
VYKaKuTe B KOKIOH peakIMy OKUCIUTENh U BOCCTAaHOBHTENb. 5. Kakas
macca NaOH neoOxomauma mist Heiirpanuzauu 0,2 M pactBopa
a30THOM KUCIOTHI 00be-MoM 600 mu? 6. Hanmumute ypaBHeHUs
peakiyii HOHHOTO OOMeHa B MOJIEKYIIPHOM ¥ HOHHOM BHJIaX MEXIY
pacTBOpamH: a) a30THAs KHCIIOTA M THAPOKCH] IMHKA, 0) kKapOoHAaT
KaNbIs U COJSTHAS KUCIIOTA. 7. 3alHIINTE CXeMy ralbBAHHYECKOTO
JJIEMEHTa, B KOTOPOM KaJMHUEBas U OJIOBSIHHASL INIACTUHKU TIOTPYXKEHBI
B PacTBOPHI CBOUX COJICH. YKa)XHUTE aHOJ M KAaTOJI, HATIUIIINTE
3IIEKTPOHHBIE YpaBHE-HUS MPOIECCOB, MPOTEKAIONIIX HA IEKTPOAX
npu ero pabore. Paccuntaiite D/IC. 8. 3anumre ypaBHEHUS peakiuid,
MPOTEKAIOUIMX HA HHEPTHBIX 2JEKTPOJIaX MPH dIEKTPOIU3E BOJHOTO
pacTBOpa XJIopHIa MarHus. PaccumraiiTe KOIMIECTBO AIIEKTPUIECTBA,
HeoOxoxumoe amst nomydeHus 10 mit xmopa.

KM4

KonrponbHas
pabota Ne2

CBOHCTBa 2JIEMEHTOB U HX COCAWHEHUH (IPUMEPHBINA BapuaHT OuneTa)
1. Jadite xapakrepuctuky Metaiiam [ A rpynnel. CocTaBbTe
(hopMyYITBI OKCHAOB U THIPOKCH-IIOB, OOBICHUTE, KaK MEHSIOTCS
CBOMCTBA METAJIIOB 10 HOATPYIIIE C YBEIHICHUEM 3apa/a SApa.
Hanummure ypaBHeHHs peakiuii, XapaKTepU3yIOLINe XUMUUECKHE
CBOMCTBA LIEJOYHBIX METAIJIOB. 2. Hanummre ypaBHeHuUs
PEaKITHiA, TPH TIOMOIIH KOTOPBIX MOXKHO OCYIIIECTBHUTE CIIEAYIOIINE
npeBpanienust: Mapraser — xaopua Maprasua (II) — ruapoxcun
mapranna (II) — ruppokcun mapranmna (IV). 3. Jonumure
YpaBHEHUS peakiuii, paccraBpTe Kodddurmentsr: MnO2 + FeSO4 +
H2S04 = ... MoS2 + HNO3 = H2MoO4 +...+...+... K2Cr207 + Zn +
H2S04 = ... 4. CmnaB Menu, jkere3a M IMHKa Maccor 6 T (Macchl
BCEX KOMIIOHEHTOB paBHbI) ToMecTHIH B 18,25 % pacTBOp cosiHOM
KHCcnoThl Maccoil 160 r. PaccunraiiTe MaccoBbI€ JOIH BEIIECTB B MOJIY-

YUBIIEMCSL PACTBOpE. 5. Crnoco0bl MOTy4deHHs JKemesa.
PaccMoTpuTe JOMEHHBIH MPOLIECC KaK OKUCIUTEIbHO-
BOCCTAaHOBHTECIIBHBIN. 6. Kenesnoe uznmenne MEIJICHHO

paspymaercs Hox AefCTBIEM CITa0OKUCIIO Cpesbl, HO IIPU KOH-TaKTe
JKeJle3a ¢ MeJHOM MPOBOJIOKOH CKOPOCTh PEaKI[MH OKUCICHUS
3HAUUTEIBHO yBennuuBaeTcs. OOBSCHUTE ITO SBICHHUE C TOUKH 3PCHUS




5.2. Tlepedenn paGoT, BeINoIHsAeMbIX 10 AucuuminHe (Kypcosasi padora, Kypcosoii npoexrt, PT'P, Pedepar, JIP, I1P u 1.11.)

Kon Hazpanue Tposepsiemeie
WUHUKATOPbI Conepsxanue pabOTHI

paboTbl paboTsl .

KOMITETEHIIN I

P1 JlaGopatopHas 1.HaiiTe XapaKTepUCTUKY OKCHJaM, Ha KaKHUe KJIacChl MOAPa3AesIIoTCs
pabota Nel okcuzpl. 2. CBoICTBa OCHOBHBIX coequHeHH. 3. CBONCTBA KUCIIOT.
CBO¥CTBa OCHOBHBIX Kucnoponoconep:xamue 1 6e3KHCIOpOAHEIE KHCIOTHL. HasBanue
KJIaCCOB coneii. 4. Conu. CBoiicTBa, Kiaccu(puKaius, AMCCOLUALNS
COEIMHEHUH.

P2 JlaboparopHas CdopMynupoBaTh 3aKOH SKBHBAJICHTOB. 2. PaccuuTaTh SKBUBAJICHTHYIO
pabota Ne2 3akon Maccy 3aJJaHHOTO BelecTBa. 3. PaccuntaTh SKBUBAICHTHBIH 00bEM
9KBUBAJICHTOB rasza. 4. DKCIIepMMEHTAIbHO YCTAHOBUTH SKBUBAJICHTHYIO Maccy

MeTaja.

P3 JlabopaTopHast 1. YMeTh pacCUUTHIBATh CTEIIEHN OKHUCIIEHUS 3JIEMEHTOB B BEILIECTBAX.
pabora Ne3 2. laTb onpezeneHue NOHATHIO OKucauTenb. [Ipusectu npumepst
OKHUCIUTENBHO- TUIIMYHBIX OKUC-THTeNeil. 3. JlaTh onpeneneHue NOHATHIO
BOCCTaHOBUTEJIbHbIE BOCCTaHOBUTENb. [IpuBecTr NpuMepsl TUITUYHBIX BOCCTAHOBUTENEH. 4.
PEaKITHH. OIEHUTH OKUCIUTETFHO-BOCCTAHOBUTEIBHYIO CTIOCOOHOCTD BEIIECTBA.

P4 JlaboparopHas 1. laTh onpeieneHue MOHATHIO IeKTponn3. [IpaBuiia Beroopa
pabora Ne 4 MPOLIECCOB Ha Ka-TOJE M aHOAE B AIIEKTPOJIU3E PACTBOPOB
DNeKTpoIu3 B 9JIEKTPONUTOB. 2. JaTh onpeesieHne NOHATHIO I'ajbBaHUYECKUN
pacTBOpax aneMeHT. 3. COCTaBUTh CXEMBI TaTbBAHMIECKIX SJIEMEHTOB C
JJIEKTPOJIUTOB. 3alaHHBIMHU dJ1ekTpoaamu. 4. Paccunrats O/1C ranbBaHu4ecKoro
['anpBannueckue aneMeHTa. 5. YpaBuenue Hepucra. 6. 3akon @apazes ais pacuera
IIPOLIECCHI. Macchbl U 00beMa MPOAYKTOB JIEKTPOIH3a
Koppo3usi.

P5 JlaboparopHas 1. PacTBopeHme kak (hU3NKO-XUMUYECKUH mporiecc. 2. Bripaxenne
pabora Ne 5 KOHIIEHTpAIMid pacTBOPOB, 3HaHUE (POPMYI pacyeTa KOHICHTPALUH. 3.
[Ipurorosnenue [ToHsATHE THTPOBAaHUSA, OCHOBHASL (POpPMYIIa THTPOBAHUSI.
pacTBOpa 3alaHHON
KOHIIEHTPAIIHH.

P6 JlabopaTopHast 1. Tunponus comneil mo kaTuoHy U o aHUOHY 2. Onpenenenue pH
pabora No 6 pactBopa 1o popmysie coiu 3. Peakiiuu HOHHOTO 0OMeHa, IpaBuIIa
I'mnponus coneit HAIMCAHUS PEeaKIii B MOHHO-MOJIEKYISIPHOM BH/IE.

P7 JlabopaTopHast 1. DHepreTHka XMMUYECKUX PEAKLIUI, Pa3HOBUIHOCTHU PEAKLIUI T10
pabota Ne 7 ternoBoMy ¢ dexty. 2. 3akoH ['ecca u cnencTsus u3 Hero. 3.
Uzmepenue CyILIHOCTh KaJOPUMETPHUUECKOT'0 METOIa ONPEAEIEHHs TEIIOBOTO
TeroBoro dddexra 3 PeKTa peaKium.
peakIn
HeHTpanu3anuu

P8 JlaGoparopHas 1. CkopocTh XUMHUECKON peakIiy. 3aKOH JSHCTBYIOIUX Macc. 2.
pabora Ne§ XuMHYecKoe paBHOBECHE U (PAKTOPBI, BIUSIONINE Ha CMEIICHUE
N3yuyenue ckopoctu xumudeckoro paHosecus. 3. IIpunnun Jle-Ilatense. 4. @akTopsl,
XUMUYECKOM BIIHSIONINE HA CKOPOCTh PEaKIIHH.
peakuuu u
(baxTopos,

BIIHSIFOIIUX Ha Hee

P9 JlaboparopHas 1. Kaxue coennHeHuss OTHOCATCS K KOMITJIEKCHBIM
pabora Ne 9 coenuueHusM? [IpuBeaure mpumepsl. 2.  Kakue coenquHeHHs
Kowmrmiekcusle u Ha3bIBAIOTCS ABOWHBIMU coiisiMu? [IpuBeauTe mpuMepsl ABOWHBIX
JIBOMHBIE COJIN. coneit. 3. Kaxue xumuueckue cBA3M ACUCTBYIOT B KOMILIEKCHBIX
CsoiicTBa coenuHeHNAX? YTo XapakTepu3yeT KOHCTaHTa HECTOHKOCTH?
COCIIMHECHHU.

P10 JlabopatopHas 1. Kakyro MakcUMalbHYIO CTENeHb OKHCICHHUS MOXET
pabora Ne 10 TPOSBIIATE B CBOMX COCIMHEHMUX a) ¢rop, 6) xmop? [Touemy ¢Top, B
CaoiicTBa OTJIMYHUE OT OCTAIBHBIX TAIOTEHOB, HE MOXKET MPOSIBIATH

sneMmeHToB VII A
IPYIIIBI ¥ UX
COCIMHCHHUH

MIOJIOXKUTENBHON cTeneHn okucienus? 2. Kax n3menstorcs
HEMETAJUIMYECKUE CBONCTBA ATOMOB C YBEIIMYEHHEM MOPSIKOBOTO
HOMepa B psay rajnoreHoB? Uem 31o o0bscHsercs? 3. CpaBHuTE
BOCCTaHOBHUTEJbHbIE CBOWCTBA I'aJIOTEeHUA-UOHOB. MOTYT JIn
raJlOreHOBOJOPO/IBI B KAKUX-JTHOO PEaKIusAX UrPaTh POIb OKHCIUTEIS?




P11

JlabopaTopHast
pabora Ne 11
CBolicTBa cephbl U ee

1. UeMm 00BSCHIETCS, UTO cepa, CEeIeH, TEILTyp MPOSBISIOT
Goiee BbIpa)KCHHbIC HEMETAIUINYECKUE CBONCTBA, YEM JICMEHTHI
MOATPYIIBI a30Ta, HO MEHEE BhIPA-KEHHBIE 110 CPABHEHUIO C

COCIMHEHUH rajgoreHaMu? 2. Kak n3MensieTcss BOCCTaHOBUTEINIbHAS
CHOCOOHOCTH XallbKOT€HOBOJ0POOB B psiay: H20, H2S, H2Se, H2Te?
JlaiiTe MOTHBUPOBaHHBINA OTBET. 3. HasoBure coenunenus
CepHl, B KOTOPHIX OHA SBIISETCS: a) TONBKO BOCCTAHOBHU-TENIEM, 0)
TOIBKO OKHCIHTEIEM, B) BOCCTaHOBUTENeM M okucnureneM. 4. Kak u
MOYeMY U3MEHSIOTCS KHCIOTHBIE CBOMCTBA B Psy CEpHasi — CENeHOBas
— TemntypoBas kucnorta? Kak B 3TOM psay H3MEHSIOTCS OKHCITATEIBHBIC
P12 JlaboparopHas 1. [Touemy mexay MoJieKyJamMH BOJAOPOAA U MOJEKYJIaMH
pabora Ne 12 KHCIIOpOoZa He 00pa3yroTca BogopoaHsie cBsa3u? 2. Ilouemy B
CgoiicTBa ITepronuueckoi cucTeMe XMMHUYECKUX 3JIEMEHTOB BOAOPO OTHOCST
aneMeHToB VI A kak k I tak u k VII rpynne? 3. B Buzne kakux MOHOB BOJOPOJ MOXKET
TPYINIIBI U UX BXOJIUTh B COCTaB XUMUYECKHUX coequHeHnit? cxoast u3 crpoeHus
COeIMHEHUH aToMa KHCI0poJa, yKaKUTe ero BaJleHTHbIe BO3MOxHOCTH. Kakue
CTENEHHU OKHCIIEHHS MPOSABIIAET KUCIOPOJ B COEIUHEHUAX?
P13 JlabopatopHas 1. CpaBHUTE aTOMHbBIE XapaKTEPUCTUKU (ATOMHBIA paanyc,
pabora Ne 13 SHEprusi HOHU3ALUHU, SHEPTUS CPOJCTBA K AIIEKTPOHY,
CsoiicTBa 3JIEKTPOOTPHUIATENIFHOCTE) HeMeTaioB VA, IVA u VIA rpynn u
3neMeHToB V A oInpeAenuTe NPUYUHY UX pasnuuuii 2. Kaxkoit 13 ra3000pa3HbIX
TPYIIIIBI ¥ UX THIPHUIOB 3JIEMEHTOB IIATON TPYNITEI B MEHBIICH CTeIe-HI MPOSBIICT
COCJMHEHUH BOCCTAaHOBHUTENbHBIE CBOIicTBa? OTBET MOTHBUPYHTE, HCXOS U3
MIOJIOKEHUS DJIEMEHTOB B MEPUOANYECKON cucteme. 3. CpaBHu1
TEPMHUYECKYIO YCTOHUMBOCTh, OKHCIUTEIBHO-BOCCTAHOBUTEIBHYIO
CTIIOCOOHOCTH a30THCTOH M a30THOH KHCIOT. 4. Ilepeuncnute
OKCHJBI a30Ta, KOTOPBIE OTHOCSTCS K KUCIOTHBIM okcunaM. Co-cTaBbTe
ux GopMyIsl ¥ POPMyYIIBI KHCIIOT, KOTOPBIC UM COOTBETCTBYIOT?
P14 JlabopaTopHast L. Ha kakux moaypoBHSX HaXOZSATCSl BaJIEHTHBIE JIEKTPOHBI Y
pabota Ne 14 aneMeHToB [V A rpymmer? Kakue crerneHn oKUCIeHHsT Hanboee
CsoiicTBa XapaKTepHBI U HEMETaJUIOB 3Tol rpynmsl? OnpenenuTe CTeneHb
aseMeHToB IV A OKHUCIIeHUs aToMa yriepoaa B coenunenusx: CH4, CH30OH, HCOOH,
TPYIIIBI U UX CO2. KakoBa €ro BaJ€HTHOCTb B 9THX COCIUHEHUX? 2. Kakue
COeMHEHUH AIUIOTPOIHBIE MOTU(DHUKAINN YIJIEPOa M KPEMHHS U3BECTHEI?
OxapakTepusyiTe aJuIoTPOITHbIE MOIU(UKAIINN YTIAEPOJa U YKKUTE
NPUYUHY Pa3IM4Ms UX CBOUCTB. 3. Kakue xumudeckue cBs3u
XapakTepHBI T coequHeHni yraepona? Kak oObACHUTS THHEHHOE
ctpoenue mMonekynsl CO2? 4. YTo MOHUMAIOT MOJ, KECTKOCTHIO
BoJbI? HasoBure Buabl xkecTkocTu. [Ipennoxure crnocobsl ycTpaHeHUs
KapOOHATHOM KECTKOCTH BOJBL.
P15 JlabopaTopHast 1. YeM MOXHO OOBSICHHUTH OOJNBIIYI0 BOCCTAHOBUTEIHHYIO
pabora Ne 15 CIIOCOOHOCTH IMIEIOYHBIX MeTamioB? [Togemy IienouHO3eMeNbHEIE
CaoiicTBa s- MeTasuibl 6onee ciaadble BOCCTaHOBUTEINH, [0 CPABHEHHIO CO
METAJIOB. IIEIOYHBIMU MeTanaaMu? 2. IToueMy mIETOYHBIE METANIBI HE
TPUMEHSIOTCS [l BOCCTAHOBJICHUSI MEHEE aKTHBHBIX METAJIOB M3
BOJIHBIX PacTBOPOB WX cojer? 3. Kax 1 nouemy usMeHsroTCS
OCHOBHBIE cBo¥cTBa B psaay a) LIOH — CsOH; 6) Be(OH)2 — Ba(OH)2?
4. HasoBute 0CHOBHBIE CITOCOOBI MOMYUCHHUS MIETOYHBIX U
IIEIOYHO3EMEIbHBIX METAJIJIOB.
P16 JlabopaTopHast 1. Ha noBepxHOCTH anOMMHUEBOM IUIACTUHKU OT JOJITOr0

pabora Ne 16
CsoiictBa p-
3JIEMEHTOB

XpaHeHus 00pasyeTcs HaleT OKCHIa M TMApokcuaa amoMunus. Kak
YIQJIUTh 3TOT HaJeT XUMHUYECKUM IIyTeM, HE 3aTPOHYB MeTaia?

2. ITogemy cBuHel He pacTBOpseTcS B pa30aBICHHBIX CONSHOMN
U CEpHOM KHMCII0-TaX, XOTs ¥ PacIOJIOKEH B Py HANPSKEHUH 10
Bogopona? 3. Kakue cTeneHn okuciaeHHs HPOSBIAIOT OJOBO U
CBUHEL B CBOMX COeIMHEHUAX? B Kakoil cTeneHy OKUCICHUS OJUH U3
HUX SIBJISETCS ) CUIBHBIM OKHCIHUTENEM, 0) CHIIbHBIM
BoccTaHoBUTeneM? IIpuBeanTe MprMe-pbl COOTBETCTBYIOLINX
COEIUHEHUH. 4. ITouemy 3ameHa pa30aBIEHHOW KHUCIOTH Ha
KOHIICHTPHPOBAHHYIO OJIarONPH-ATCTBYET PACTBOPEHHIO CBUHIIA B
CEpHOM KUCIIOTE U MOJABIISIET €r0 B CIIyyae ¢ a30THON KHCIOTON?




P17 JlaGoparopHas 1. Kaxue crenenu okuciaeHUs MPOSBIISAIOT AJIEMEHTbI
pabora Nel7 noArpynnsl BaHaaus? OnpenenuTe CTENeHN OKUCIEHHs BaHaIus B
CaoiicTBa XpoMa U noHax VO2+, V4092-, V60174-. 2. VkaxuTe, Ha CBOMCTBA
€ro COeJUHEHUM Kakux 21eMeHToB V B u VI B noarpynn Biuser 1aHTa-HOUIHOE
ckatre. KakoBBI OCHENCTBUS ITOrO BIUAHUSA? 3. KakoBa peakuus
BOJHBIX PACTBOPOB XpoMmara H auxpomata kanusi? OTBeT 000CHYyHTE.
4. Kak m3MeHsieTcsi KUCIOTHO-OCHOBHBINA XapaKTep CBOWCTB
OKCHJIOB ¥ TUAPOKCH-IOB JIEMEHTOB MOATPYII BaHAIUS H XpOMa TIPH
nepexo/ie OT HU3LIEH CTENEeHN OKUCIIEHHS K BhICIIEH?
P18 JlaGoparopnas 1. Kaxue creneHu okucIeHHs] XapaKTepHBI IS METAIIJIOB
pabota Nel8 cemeiicTBa xenesza? 2. Kakue coeanHeHuns: Ha3bIBAIOT
CBoiicTBa METAJIOB tepputamu u depparamu? Ilpuseaure mpume-psl. e oHE HaXOAAT
ceMeiCTBa xKere3a u npumenenue? 3. UeM 0OBSICHUTD, UTO B BOJE, COAEPIKAIIEH HOHBI
UX COCTMHEHUI Fe3+, koppo3us MHOTHX Me-TayutoB yckopsercsa? 4.  Kakwe
JKEJIe30YTJICPOIHBIE CIUTABBI HA3hIBAIOT CTATSIMHU, KaKHe — IyryHaMU?
P19 [IpakTuueckoe OCHOBHBIE KJIACCHI
3ansTre Nel XUMHUYECKUX
COEMHEHUH
P20 IIpaxkTuyeckoe 3aKoH 3KBUBaJIEHOB. Pemienue
3aHsTHE No2 pacyeTHBIX 3a1a4
P21 [IpakTuueckoe OKHCITUTENBHO-
3aasTHe Ne3 BOCCTAaHOBUTEINIbHBIE PEAKIIHH.
YpaBHEHUS 3JIEKTPOHHOI'O
OanaHca.
P22 [IpakTuueckoe DIEKTPOXUMHUYECKUE
3ansiTue Ne4 MIPOLIECCHI: KOPPO3Us
METaJJIOB, TaTbBaHUIECKUI
9JIEMEHT, 3JEKTPOJIH3.
[TPuMenenne qaHHBIX
MPOIIECCBO B
METaJUTypTHH.
P23 [IpakTryeckoe PactBopsl. Pacuer
3ansTue Ne5 KOHIIEHTpauun
pacTBOpOB.
P24 [IpakTuueckoe CBolicTBa pacTBOPOB.
3aHgaTie Ne6
P25 IIpaxkTuyeckoe Peaxunn nonHoro ooMeHa.
3aHsTHEe No7 Tunponus coneil, BnusieHue
MOHOB METaJIIOB Ha
n3menenue pH pactopa.
P26 IIpaxkTuyeckoe OcHoBBI TepMOXUMUH. Pacuer
3ansTue Neg TEemIoBBIX 3 DexToB
peaxkuui.
P27 [IpakTuueckoe Xumudeckoe paBHOBECHE.
3aasTHe Ne9 CMenieHne XMMHYECKOTO
paBHOBECHS B CHICTEME
P28 IIpakTuyeckoe Kommuiekchsle conu.
3augTue NelO Howmenknarypa, o6pazoBanue,
pa3pymeHne KOMIUIEKCHBIX
cojeil. 3HaueHue B
METaJUTypTHH.
P29 [IpakTryeckoe CgoiictBa snementoB VII A
3ansTue Nell TPYIIBI U KX
COEAMHEHUH
P30 [IpakTuueckoe CaoticTBa 35emeHToB VI A
3ansTue Nel2 TPYIIIBL U UX
COCIMHECHUMN
P31 [IpakTuueckoe CBoticTBa 351eMeHTOB V A
3ansThe Nel3 TPYHIIBI U UX
COCAMHEHUH
P32 [IpakTrdeckoe CoiicTBa snemeHTOB [V A

3aHgTue Nel4

TPYIIBI U KX
COETMHEHNH




P33 IIpakTuyeckoe CBOHCTBA S- METAJLIOB.
3ansitie Nel5

P34 [IpakTuueckoe Amromunnii. O0mas

3anstue Nel6 XapaKTepUCTHKA, IOJIydEeHHE,
(busnveckre U XUMHUYECKHIE
cBoiicTBa. OKcHl, THAPOKCHUTI,
COJIM aJTFOMHHHUSL.
[TpuMeHeHne aTIOMUHKS U €r0

COCIIMHCHU.
P35 IIpaxkTuyeckoe Ionrpynna menu.
3aHaTue Nel7 Oco0eHHOCTH XUMHUYECKHIX

CBOWCTB Me/iH, cepebpa u
30J10Ta. 3HAYEHUE ITHX

METAaJIOB B
MPOMBIILICHHOCTH.
P36 [IpakTuyeckoe Ioarpynna munka. Obuias
3arsTue Nel§ XapaKTePUCTHKA JIEMEHTOB,

HaXOXJICHUE B IPUPOIE U
nonyaeHue. OKCHIBI,
ruapokcuabl. [Ipumenenue
AJIEMEHTOB TIOJITPYIIITHI
[IMHKA.

5.3. OueHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl IK3aMEHa (onncaﬂne 6I/IJ1€TOB, TECTOB U T.l'[.)

DenepanbHOE FOCYIapCTBEHHOE AaBTOHOMHOE 00pa30BaTeIbHOE YIPEKICHUE
BBICLIEr0 NPO(ecCHOHATBEHOT0 00pa30BaHus
«HanmoHanbHbII HccnenoBaTeNbCKUi TexHomorndeckuii yauepcurer « MUCuCy
HoBotponuxknii ¢prmman

Kadenpa MareMaTuKy 1 €CTECTBO3HAHUS
Ox3amenanmoHHbIH 6mter Ne 0(OIIK-1; OIIK-4)

Jucrumniuaa: XumMus
®dopma o0ydeHsI: OTHAs
dopma npoBeeHUs: TICbMEHHAs

1. OObscHHUTE, HA 9YEM OCHOBAHO pa3/ielICHHe XUMHYECKUX 3JIEMEHTOB Ha METAJUIBI M HeMeTayutel. KpaTko mosicHuTe
pacronoxxenne Metauios B [lepuoaudaeckoii cucreme, MpUBEIUTE HX XUMHUIECKYIO M OOIMIETEXHUIECKYIO KIaCCH(DUKAIINH.

2. CocraBbTe ypaBHEHHS PeaKmuii, KOTOPHIC IPOBOIAT AJISI OCYIICCTBICHHS CICAYIONINX MIPEBPaICHHUIH:
Cd — Cd(NO3)2 — Cd(OH)2 — [Cd(NH3)6](OH)2 — CdSO4.
Peakuuu HOHHOTO 0OMEHA COMPOBOUTE HOHHO-MOJICKY/ISIPHBIMU YPABHEHHUSMH, 8 OKACIUTEIEHO-BOCCTAHOBUTEIBHYIO PEAKIIHIO
3aIUIINTE HA OCHOBAaHHUH 3JICKTPOHHBIX YPAaBHCHHH.

3. Illemo4Hble METAILIBI TAK XK€, KaK M MIETOYH MOTYYAIOT SJIEKTPOXUMUIECKU. B uéM 3aximtodaercs pa3nuiue MOoTydeHus: 3TUM
METOJIOM HATPHs M THUAPOKCHUIA HATPHS U3 XJopuaa Hatpus? [IpuBeanTe 3JeKTPOIHBIC U MOJIHBIC YPABHEHHUS ITHX MPOLIECCOB.
CKOJIbKO HaTpHsI MOXKHO TOJIYYUTh, €CJIA AJIEKTPOIIU3 MPOBOANUTH B TeueHue 1 1 30 MuH npu cusie Toka 15 A ¢ yu€rom Toro, 4ro
BBIXO/[ 110 TOKY cocTaBisieT 90% ?

4. Hepe'mcm/lTe, B BUJIC KAKMX COCIMHEHUI BCTPEYACTCA B IIPUPOIEC IKEIIE30. Kakue criaBel Ha OCHOBE JKelie3a IOJIy4aroT B
MCTaJ’IJ’IprI/II/I? Yto oHu coboi OpEeACTaBIIAIOT U KAKOC IMPOMBINIIICHHOC TPUMCHCHHUC HMEIOT?

5. TIpu pactBopenuu 0,5 r u3BecTHIKA B coysiHON Kucnote nosydeno 75 mn CO2 ( 23°C u 104 xIla ). Brruucnure npoueHTHOE
coznepxanne CaCO3 B usBecTHsKe. {1 4ero HY)KeH M3BECTHSK B MeTauTyprun? Kakue apyrue kapOoHaThl, HINPOKO
HCTIONIb3YEeMBIE B TIPOMBIIIICHHOCTH, BaM M3BECTHBI 1 KAKOBO MX MPUMEHEHHE?

6. Omnpenenute Maccy 5%-HOTo pacTBopa IEPOKCHIA BOIOPOAA, HEOOX0AUMOTO s okuciaeHus 100 MiI OTHOMOJIIPHOTO pacTBOpa
cynbdara xenesa (1) B mpuCyTCTBHN CEPHOI KUCIOTHI.

JucranumnonHo sk3ameH npoBoautcs B LMS Canvas. Dk3aMmeHalmoHHslIi tecT coaepxut 30 3ananuii. Ha pemmenne orBoaurcs 30
MUHYT. Pa3penieHHple MOMBITKY - BE. 3aYUTHIBACTCS HAITYIIIHIA PE3ysIbTaT.
O6pa3zen 3agannii 47151 9K3aMeHa, mpoBoanMoro auctannnonHo B LMS Canvas (OITK-1; OITK-4)




1.Atom »nemenTa numeet KoHpuUrypamuio 1822s22p63s23p64s13pS. Ykaxure nepuo, rpymiry, HOATPYyHITy, MAaKCHMAJIbHYIO CTEIIEHb
OKHUCIICHHS M ()OPMyYITy BBICIIETO THPOKCHA JAHHOTO 3JIEMEHTa.

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, TnaBnas, +6, R(OH)6
2. Ans snementoB Cl - S - P - Si onpenenute:

1. 3aKOHOMECPHOCTb U3BMCHCHHSA aTOMHOI'O paanyca,
2. 3aKOHOMCEPHOCTb UBMEHCHUSI HEMETAIIUNICCKUX CBOMCTB.

YBEJIMUNBACTCS, YMEHBIIIAIOTCS
YMEHBIIAETCS, YMEHBIITAIOTCS
YMEHBIIACTCS, yBEIMINBAIOTCS
YBEJINUUBACTCS, YBETMIHUBAIOTCS

3.PaccTaBbTe COOTBETCTBUE YTBEPXKACHUN

yactuna P(3-)

yacTuma P (+5)

gactuna Mn (+4)

aTOM JIF000T0 MeTania

4.3 mpeUI0’)KeHHBIX BEMECTB BRHIOCPHUTE BEMIECTBA C MOJICKY/SIPHBIM CTPOSHHEM: BOA, KapOOHAT HATPHSI, YIIICKUCIIBIN Ta3, HOI,
JKene30, OKCUI KpeMHus (4)

BO/JIa, YIJIEKUCIIBIN Ta3, o1
BOJIa, KapOoHAT HATPHsI, HOJ
BOJIa, YIJIEKUCIIBIN Ta3, OKCHUJ KpeMHUs (4)
BOJIa, YIVIEKUCIIBIN Ta3, 0/, KapOOHAT HATPHUS
5.CoriacHo TepMOXHMHUYECKOMY YPaBHEHHIO PEAKIIUH FOPEHUS alleTHIICHA

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

6.KOJIITYECTBO TEIUIOTHI, BRIIEIHBIICECS TP CTOpaHNH 224 11 (H.y.) aneTnieHa, OyneTr paBHO KkJIx.

13050.0000
7.CornacHO TEpMOXUMUYECKOMY YPABHEHHIO PEaKLIUU T'OPEHUSI METaHA

CH4(r)+202(r) = CO2(r) + 2H20(r) + 802 Ik

qutst momydenns 4010 x/Ix TemnoTs! moTpedyercs MeTaH (H.y.) 00beMOM . (1y.)

112.0000
8.BrIOepuTe akTOphI, yBETHUMBAIOIINE CKOPOCTh PEAKI[UH OKHUCIICHNS aMMHaKa B IPHCYTCTBUM IIATUHBL:

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

HOBBIIIEHHE OOIEro JaBICHUS
MIOBBIILIEHUE TEMIIEPATYPhI
HaJIn4Me KaTaau3aropa
MOBBIILIEHUE KOHUEHTPALUU KUCI0POAa
IOBBIIIEHUE KOHLEHTPALUU BOJSAHBIX I1apOB
MIOHMKEHUE TaMIIEPATypPbI
9. BribepuTte (akTopsl, yBEIHUNBAIOIIHE CKOPOCTh PEAKI[NH OKHUCIICHNS aMMHaKa B IIPHCYTCTBUM IIATUHEL:

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

MOBBIILIEHHE OOIIEro JaBICHUS
MOBBIIICHHE TEMIIEPATypPhI
HaJIIHe KaTann3aropa
MOBBIIIEHNE KOHIIEHTPAIMH KUCIOpo1a
MOBBIIIEHHE KOHIIGHTPALMU BOJSHBIX N1apOB
TIOHIDKEHUE TaMIIEPaTypHI
10. Beibepure axTopsl, KOTOpEIE OYIYT yBEITHMINBATH BEIXOA IMPOAYKTA PEAKIIIH




Fe203(18)3H2(r) = 2Fe(TB) + 3H20(T) - Q

TIOHU3HUTH TEMIIEpaTypy, TIOHU3UTD 00IIee TaBICHUE

MOBBICUTH TEMIIEPATYpPY, IIOBBICUTH JABICHHE BOAOPOA, TIOHU3UTH KOHIIEHTPALIUIO BOISHOTO Mapa

MOBBICUTH TEMIIEPATYPY, TOBBICUTDH JABJIEHHE BOJOPO/A, TOBBICUTH KOHIIEHTPALIMIO BOASHOTO Tapa

MOHM3UTH TEMIEPATypy, HOBBICUTH JIaBJICHHE BOJOPOAA, HOHU3UTH KOHLEHTPALUIO BOJSTHOTO Iapa
11.CKombKo TpaMMOB THIPOKCHIA HATPUS HE0OXoanMo B3sTh st npurotosieHus 400 r 10%-ro pacteopa?

40.0000
12.Cmemranu 400 r 10%-ro 1 100 r 70%-r0 pacTBOpOB cepHOI KUCIOTHL. HaliinTe KOHIEHTPAIUIO KUCIOTH! B MOTy4EHHOM
pacTBope.

22.0000
13.B 1 11 Boawt pactBopuiit 300 11 xiopoBoaoposa (H.y.). Haiinure MaccoByro 1010 KUCIIOTHI B ITOJIy4eHHOM pactBope. OTBeT B
MPOLIEHTaX OKPYIIIUTE [0 IIEJIOTO.

33.0000
14.13 mpeutoxKeHHBIX Tap BEUIECTB, BRIOGPUTE Ty Iapy BENIECTB, KOTOPHIE OMHOBPEMEHHO MOTYT COCYIIIECTBOBATh B PACTBOPE.

KOH u FeCI3

KOH u AgNO3

KOH u CuS0O4

KOH u NaOH
15.13BecTHO, YTO COJIM METAJIOB B pACTBOPAX U3MEHSIOT KHCIOTHOCTD cpenbl. KakoBa pH pacTBopa, colepKamiero Coiau XJaopuaa
ANFOMUHUS 1 HATpaTa xene3a (3)?

pH<7
pH<14
pH>7
pH=7
17.0npenenyte OKUCIUTEND B JaHHON pEaKLUH

2HI +2FeCl3 = 12+2FeCl2 + 2HCI ,
KaK MEHSETCS CTEIICHb OKUCIICHHS OKHCIIUTENsS? BriOeprTe COOTBETCTBYIONIEE ypaBHEHUE 3JIEKTPOHHOTO OanaHca.

I(-1)+e=1(0)
Fe (+3) +e =Fe (+2)
I(-1)-e=1(0)
Fe (+3) -e =Fe (+2)
18.0npenenure OKKCIUTEIBHO-BOCCTAHOBUTEIIBHBIC CBOMCTBA BELICCTB B MPEJIOKECHHBIX TPYIIIax

02, H2S04, KMnO4

H20, HCl, Fe203, H2

KI, Na2S, Cu

K2Cr207, FeO, CH4, Al

19.MeTon0M 37IeKTPOHHOTO OanaHca paccTaBbTe KO3 GHUIUECHTH B JAHHOM ypaBHEHHU:

H2S +02 =S02 + H20
Omnpenennre CTEICHH OKHUCICHHS 3JIEMCHTOB, OKHCIIUTENb U BOCCTAHOBUTEIb, BEIOCPHUTE MPABIIIbHBIC YTBEPIKICHHS
KOX(QQUIIMEHT TIepe]T OKUCITUTENEM PaBeH 3, KHCIOPO OKUCIISAETCS
KOd(QQHLUEHT Tepe]l OKUCIUTENEM PaBeH 3, cepa OKHUCISIETCS
K03(OULUEHT Mepen OKUCIUTENIEM PaBeH 2, cepa BOCCTaHABIMBACTCS
KO3 QUIMEHT TIepe]] OKUCITUTENIEM PaBeH 3, cepa BOCCTAHABIMBACTCS
20.0Ompenenute BemectBa X1 1 X2 B JaHHON cxeMe MpeBpalleHHid
CI2 + H2 =Xl
X1+ Fe(OH)2 =X2

HCI, FeCI2
HC, Fe(OH)3




HCI, H20
HCI, FeCl3
21.0Onpenenute Bemecta X1 1 X2 B 1aHHON cXeMe NpeBpalleHUH

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

H2S04 (pa306), Fe(OH)2
H2S04 (pa36), Fe(OH)3
H2S04 (xonm), Fe(OH)3
H2S04 (xonu), Fe(OH)2
22.0npenenuTe Kak U3MEHSIOTCS] CBOMCTBA O€3KHUCIIOPOIHBIX KHCIOT raJIOreHoB B cienytomeM psay: HF --- HCI --- HBr --- HI

CHUJIA KUCIIOT PAcTeT, TAK KAK YMEHbIIAETCS aTOMHBII pasinyc rajoreHa

CHJIa KUCJIOT YMEHBIIAETCS, TAK KaK YBEIMYMBACTCS aTOMHBII paJilyc rajoreHa
CHJIa KUCIIOT PACTeT, TaK KaK YBEIIMUMBACTCS aTOMHBIN paguyc rajoresa

CHUJIa KUCIIOT HE U3MEHSAETCSI, HE3aBUCUMO OT aTOMHOTO pajuyca

23.TlepBoii cTamuelt MOIydeHUS CEpPHOI KUCIIOTHI SBISCTCS 00KUT TIHPHTA, TIPOIECC BEIPAXKACTCS YPaBHCHHEM:
4FeS2 + 1102 = 2Fe203 + 8502
Uro sBNSIETCS BOCCTAHOBHUTENIEM B JJAHHOW peaKIiu?

Kee30

JKeNe3o0 U cepa

KEJe30 U KUCIOPOX

cepa
24 .Btopoii cragueii nmpoliecca moxy4eHus: CEpHOW KUCIIOTHI SIBJIIETCS KATAJIUTUYECKOE OKKCIIeHHe okcuaa cepbl (4): 2S03 + 02 =
2S03 +Q

BriGepure ycnoBust CMELIEHHsI XUMUYECKOTO PaBHOBECHS BIIPABO.
IIOHU3UTh TEMIIEPATYPY, IOBBICUTH JABJICHHUE, YIAJIATh U3 CUCTEMBI IIPOIYKT PEaKLUH
IIOHU3UTH TEMIIEPATYPY, HIOHU3UTh JABICHUE, YAAATh U3 CUCTEMBI IIPOJYKT PEAKIIUU
IIOHU3UTH TEMIIEPATYPY, IIOBBICUTH JABJICHUE, HE YAAIATh U3 CUCTEMBbI IPOAYKT PEaKLUH
IIOBBICUTB TEMIIEPATYPY, IOBBICUTH JABJICHUE, YAAIATh U3 CUCTEMbI IPOAYKT PEAKLUU

25.CepHast KOHLIEHTPUPOBAHHAs KUCJIOTA SABJIAETCS CUIIbHBIM OKHcnuTeneM. OmnpenenuTe Kak MEHIETCsl CTENEeHb OKUCIIEHHS CEPBL B
CIIeYIOIUX YPaBHEHUSAX PEaKLUH U BEIOEPHTE COOTBETCTBYIOIINE YPABHEHUS JIEKTPOHHOr0 OanaHca

H2S0O4(xon1) + Cu = S02 + CuO + H20
H2S04(xoHuir) + Fe = SO + Fe2(S04)3 + H20
H2SO4(xonn) + Zn = S + ZnSO4 + H20
H2S04(xoum) + Mg = H2S + MgS04 + H20

26.PaccunTaiiTe MaccoBYyIO JIOJIIO Jkeie3a B okcuze xkenesa (3). OTBeT gaiite B MpoLeHTaX, OKPYIJIEHHBIX JI0 LIETI0r0

560.0000
27 PaccunTaiiTe, CKOJBKO KI' XKeJie3a MO>KHO OJTy4uTh U3 1 T okcuaa sxenesa (3), eciau BbIxo npoaykTa cocranisieT 80%. OTBeT B
KT, OKPYIJICHHBIX JIO [IEJIOTO.

560.0000
28.TTonbepure BO3MOXKHOE KaTOJHOE TIOKPBITHE IS XKEIE3HOTO H3IEIHs

0JIOBO
IIUHK
XpoM
Meb
29.0npenenute BO3MOXKHBIN MPOIYKT PEaKIMK KOPPO3UH OLIMHKOBAHHOTO JKeJle3a IPH HapyIICHUH OKPBITHS B KUCIIOH cpesie

OKCH/I IIMHKA
KapOOHAT IIMHKA

TUAPOKCHUI IUHKA

30.0OnpenenuTe COOTBETCTBHE MEXY XUMHUUYECKHMH MPOLIECCAMH U BEIIECTBAMH, OTYYAEeMbIMU C UX MOMOILBIO




3JIEKTPOJIU3 PACTBOPOB COJIeH
AIIEKTPOJIN3 PACILIaBOB COJICH
METOJI ABOMHOTO KOHTAKTHPOBAHHS
MUPOMETAILTYPTUs

B pe3ynbTaTe PabOTHI METAIUTYPIHUYESCKUX NIPEINPHUATHH B BO3IyX IOMAIaeT OOJIBIIOE KOIMIECTBO Ia3000pa3HBIX BEIOpocoB. Cpemn
HUX KUCIIOTHBIE OKCUABI. BriOepuTe BepHBIN TIepeyeHb.

OKCHJ] KPEMHHUSI, OKCH/JIBI JKeJle3a, JUOKCU]] CEPBI

YIIIEKUCIIbIH ra3, CepHbIA aHTUIPU]T, OKCHU]T KPEMHHUS

YIJIEKUCIIBIN Ta3, IMOKCH]] KPEMHHUS, OKUCH JKelle3a

YIJICKUCITBIN Ta3, CEpHUCTBIN Ta3, OypbIil ra3
M3BecTHO, 4TO OAHUM U3 METOJI0B OYUCTKU CTOYHBIX BOJI OT HOHOB TsDKEJBIH METAJUIOB sIBisieTcs Koaryisuus. Koarynsar
cBs3biBaeT HOoHHI Fe(2+), Cr(3+), Zn(2+), Cu(2+), Mn(2+) u apyrue u ocaxxaaeT B Buje ocaaka. Kakoe BemecTBo us3
NPEIJIOKEHHBIX MOXKHO MCIIOJIb30BaTh B KAUECTBE KOAryisHTa?

NaHCO3
Ca(OH)2
CuSO4
HNO3

5.4. MeTroauka OLleHKH OCBOCHHUS JUCHMILUINHBI (MoayJs, npaktuku. HUP)

Kputepun orieHKH OTBETOB Ha 9K3aMeHe, IPOBOJANMOM B YCTHOH (opme

Ornenka «OTIHYHO» CTABUTCS, €CIH

- Ha TEOPETUYECKHE BOIMPOCHI JaHBI PA3BEPHYTHIC OTBETHL, IIPH HEOOXOIMMOCTH U3JI0KEH MaTeMaTH4ecKuid amnapar (hopmysibl,
rpaduKy ¥ T.JI.) IPUBEACHBI COOTBETCTBYIONINE CXEMBI, TAOJIHIIBI, PUCYHKH U T.J., MPABUIILHO pEIlieHa 3a/1a9a

- 00y4aroIIHUIiCS XOPOIIO OPUSHTUPYETCS B MaTepuaie, BIaeeT TEPMUHOIOTHEN, TPUBOAUT PUMEPHI, 0OOCHOBBIBAET,
aQHAM3UPYET, BBICKA3BIBAET CBOIO TOUKY 3PEHUS 110 aHATU3UPYEMBIM SIBICHHSIM U MpoLieccaM, MPaBUIBHO MPUMEHSET MOTy4eHHbIE
3HAHMS TIPH PEIICHAH MPAaKTHYECKUX 3a1a9. OTBETHI H3JIararoTcsi CBOOOIHO, YBEPEHHO 0€3 MCIIOIb30BAHUS JIHCTa YCTHOTO OIIpoca
Ornenka «XO0poImIo» CTaBUTCS, €CITU

- Ha TEOpETUYECKHE BOMPOCHI JaHBI IIOJIHBIE OTBETHI, HO UMEJa MECTO HETOYHOCTh B ONPEACICHIH KaKUX-THOO0 OHSATHIMA, SIBICHHHA
U T.71. 3ajaya peleHa.

- 00yJaroOIIUIiCS OPUCHTUPYETCS B MaTepralie XOPOIIIO, HO JIOMYCKAeT OMHOKY TIpH GOPMYITHPOBKE, ONTMCAHUH OTICITBHBIX
KaTeropui

OneHka «Y OBIETBOPUTENBHOY» CTAaBUTCS, €CIH

- Ha TEOPETUYECKHE BOIPOCH! TaHbI OOIIUE HETIOIHBIC OTBETHI

- oOydaromuiicst c1abo OPHEHTHPYETCS B MaTepralle, He MOXKET pelaTh 3a/1add, He MOKET IIPHBECTH NIPUMeEp, HE MOXKET
aHAM3UPOBATh U 0OOCHOBBIBATH

Onenka «HeynoBieTBOpUTENIEHOY» CTaBUTCS, €CIU

- He pellieHa 3ajjada U MPaBWIGHBIA OTBET JaH Ha OJUH BOTPOC (JTUOO HU HA OJTUH)

- oOyyaromuiics B MaTepuane IUCIHUIUINHBI TPAKTUIECKH He OPHEHTHPYETCS, T.€. He MOYKET JAaTh NaXke OOIINX CBEIESHUH 110
BOIIPOCY.

KpuTepun orieHKH OTBETOB Ha SK3aMEHe, IPOBOAMMOM B AUCTaHIMOHHOI hopme B LMS Canvas

90 < IIpouent BepHbIX 0TBETOB < 100 - OTIIMYHO

75 <TlporeHT BepHBIX 0TBETOB < 90 - XOpOIIOo

60 < ITponeHT BepHBIX OTBETOB < 75 — yIOBIETBOPUTEIHHO

6. YHAEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHas IMTEPaTYpa

ABTOPBI, COCTaBUTEITH 3ariaBue bubmmoreka UznarenbcTBO, TOM, 311. aJipec
JI1.1 | Kopxyxos H.T'. OOmas 1 HeopraHUJIecKast M.: MUCuC; UH®OPA-M, 2004,
XUMUS: Yueb. mocobue
JI1.2 | I'muaka H.JIL. O6mas xumust: Yued.nmocobue M.: Unrerpan-Ilpecc, 2006,
JI1.3 |B.B. bynanos, T.H. XuMHYecKass KHHETHKA: Jlans, 2014,
JlomoBa, B.B. PeiOkuH | yaeOHOE TIOCOOHE

6.1.2. lono/IHUTe/ILHAS TUTEPATypa

ABTOpLI, COCTaBUTECIIN 3armaBue bubanoreka I/ISZ[aTeJ'IBCTBO, rong, 3JI. aapec




ABTOpBI, COCTaBUTEIH

3arnaBue

Bubmmnorexa M3parenscTBO, roa, 3i1. anpec

JI2.1 |IumanoBuy U.A. Xumust: Meroanueckue M.: Bricu. k., 2003,
yKa3aHHs, IPOrpamMma,
pelIeHre THIIOBBIX 33/1a4,
MPOrpaMMHPOBAHHEIE BOIIPOCH
JUTSL CAMOTIPOBEPKU H
KOHTPOJIBHBIC 3aJaHUs JUIS
CTYJCHTOB-3a09HHKOB
WHXCHEPHO-TEXHIIECKUX
( HEXUMHYECKHUX )
CIELUAIILHOCTEH BY30B
J12.2 | AW .bepexHoii, Xumust: [Iporpamma, M.: Beicu.uk., 2004,
B.N.En¢pumos, METOJUYECKHE YKA3aHHUS,
JI.. Tomuna pelieHus 3a7a4 U KOHTPOJIbHBIE
3aJaHus VIS CTY/IEHTOB-
3a0YHUKOB WHXKEHEPHO-
TEXHHUYECKUX CICHUAATBHOCTEH
BY30B
6.1.3. MeTroanueckue pa3padoTku
ABTOpBI, COCTaBUTENU 3arnaBue Bubmmorexa M3parenscTBO, roa, 311. anpec
JI3.1 | SAupmmaa T.H. Heopranmueckas xumust: JIab. Hosotpouuk, 2006,
MPaKTUKyM http://elibrary.misis.ru
JI3.2 | fAupmmnHa T.H. Heoprannueckast xumust HoBotponuk, 2012,
(XUMHUSI DTIEMEHTOB): http://elibrary.misis.ru; www.nf.misis.ru
71a00PaTOPHBII MTPAKTUKYM
JI13.3 | Cocr. O.JI.JIoO6aueBa u | Xumust. OCHOBHBIC 3aKOHBI: HMCY "Topusriii", 2012,
Ip. Meron. ykazaHus K
1ab0paTOPHBIM paboTaM
6.2. Ilepeuens pecypcoB HHGOPMAIMOHHO-TEIEKOMMYHUKANIMOHHOH ceTu «UHTEepHeT»
31 |H® HUTY "MUCuC" www.nf.misis.ru
32 | KubepJlenunka www.cyberleninka.ru
33 | Poccuiickas Hay4dHas SIEeKTpOHHAsT OMOIHOTEKA www.elibrary.ru
6.3 IlepeueHb MpoOrpaMMHOro obecneveHus
I1.1 |AnruBupyc Kaspersky Endpoint Security nns 6usneca-Pamupenssriit Rus Edition 150 -249 Node 1y EDU RNW Lic.
I1.2 | Microsoft Office 2007 Russian Academic OPEN No Level
1.3 Microsoft Teams
1.4 |Zoom
6.4. Tlepeyens MHPOPMANHOHHBIX CHPABOYHBIX CHCTEM H MPOdecCHOHAIBHBIX 023 TaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Haznauenue OcHauienue

133 VYuebnas  aymuropus  Juia  3aHATHH | KoMmekt ydeOHoN Mebenn Ha 56 MecT 1 oOydaromuxcs,
JICKIUOHHOTO THIIA, NpaKTHYCCKUX | |  cTalMOHApHBIA KOMIBIOTEp Ui HpernojaBareis ¢
3aHATHI BEIXOZIOM B MHTEPHET, MPOEKTOpP, dKpaH HACTCHHBIH, JOCKa

aymuTtopHas MenoBas, BeO kamepa Logitech, xomonxw,
muueH3uonHsle nporpammbl MS  Office, MS  Teams,
anTuBupyc Dr.Web.

134 VYuyeOHas ayIUTOPHSI g 3adatuil | KommnekTt yuebnoit mebenu Ha 40 mecT 11 oOydaromuxcs,
JIEKIIMOHHOTO THIIA, NpakTHYEeCKUX | |  cTanMOHApHBI KOMIBIOTEp Ui IperojgaBaTels ¢
3aHATUI BEIXOZIOM B MHTEPHET, NMPOEKTOpP, SKPaH Ha INTAaTHBE, JOCKa

aynutopHas MenoBas, Be0 kamepa Logitech, komonku,
nuneH3uonnsle  mporpammbl MS  Office, MS  Teams,
arTuBHupyc Dr.Web.




140 VYuebHas mabopaToprst XUMHN

Kommutekt oOopymoBanmss 1 J1abopaTopuu oOmed wu
Heoprannueckor xumuu HO® HUTY MUHCuC 04.2.3.0163,
1 mr.

(Cton-moiika pgBoviHass CMCIT 1200, 2 mT., cTOX
nabopatopuenii ¢ smukamu CJISI 1200, 6 ., Talyper
nabopatopusiii 20 mT., cTemmax Uil XamaToB, 1 miT.,
MITaTUB JabOpaTOpHBIH MeTaUIMYecKui it OroperoB I13,
5 mr, IOTaTMB JIaOOpaTOpPHBIA U 3aKPEIUICHHUS
XMMHYECKOH mocymnbl M obopymoBanms, 10 mT., Becs
anexktpoHHsle BYJI-200, 1 ., Bechl aHamutudyeckue AB-
210-01, 1 mT., TIKMTKa HarpeBaTelibHAs AJIEKTpUYECKast
[I3J1, 4mr., quctumnsarop mabopatopHsld, | mr., pH-merp
craunonapubiii DKCIIEPT-001-3, 4 mrT., nocka menoBas, 1
IIT., TEPMOMETP DJIEKTPOHHBIM mnopTtatuBHbl UT-15 17K,
15 mr., marHutHas wmemanka [19-6100, 15 mr., cocyn
KaJIOPUMETPUYECKUI U1 TpOBelNeHHs  J1abopaTOPHBIX
paboT 1o TepMOXUMHUH, 15 IIT., IMUOIBI TUTEIbHBIE, 15 mT.,
HaOop  Mopenell  KPHCTAJUIMYECKHX  CTPYKTYyp  JUIA
JeMOHCTpaIui, 1 mrT., TafiMep SIEKTPOHHBIH NN(PPOBOH
nopratuBHbIE RSTO4167, | mT., KOMIeKnus MUHEPATIOB H
o0pa3loB  MeTajyioB  Ais  JAEeMOHCTpanuid, 15 mr.,
tepmomerp Th-37, 1 mr, 6apomerp BB-05M HactenHsId, |
mT., Tabnuua MeHjaeneeBa HacTeHHas, | INT., TabiuIa
pPacTBOPUMOCTH HacTeHHas, 1 IT., Habop apeoMeTpoB B
KoHTelHepe st xpanenuss AOH-1, 1 mr., pedpaktomerp
mudposort [19-5200, 2mrT.), akBaguctmwisitop J3-25CII0,
1 mr., wmarautHas wmemanka 04.2.3.0006, 1 T,
mukpomanomerp MMH-240, 1 1mT., mne4yp KamepHas
HarpearenpHas "[IM-1000", 1 mr., Moiika nabopaTopHas
JIK-1200, 2 mT., razoaHaauM3aTop IpOLECCOB TIOPEHUS
nopratuBHblii Testo-300M, 1 mr., poTokonopumerp KDK-
3KM, 1 mr., Buckosumerp BIDK-4 1.12, 2 mr,
uckosumerp BIDK-1 0.34, 1 mr.

141 VYuebnas aboparopus "Xumus"

Komrutekc  ygeOHOro 00OpyHOBaHMS JJIsL  IPOBEICHUS
sKojorndeckoro mpaxktukyma (TecT KomIeKTsl:MuHH-
skcnpecc-tabopatopust «Iluenka-¥Y/m, pH-lmr, PK-BIIK-
lwr, OX-1,Kap6onarei-1 mr, Cynbdatsi-1mT,Xnopuasi-1
wmt, Hurparel-1 1w, Kanpuwmii, XKeneszo-1mr,l{BeTHOCTS-
lmr, MyTHOCTE  /HPO3PadyHOCTB)  KOMIUIEKT  JUIS
nabopatopHeix pabdot ans ydamerocs, pH-merp Checker 1,
kouaykromerp HANNADIST 1, konaykromerp Dist, pH -
merp AHMOH-4100, pH-merp Checker I(HI 98103)
KapMaHHBIH, caxapumerp CVY-5, momspumeTp HOPTaTUBHBIA
II-161, pedpakromerp HNPD-464, osnexrporumra (1
KOH}OD.), TEH3UOMETP K-6 KRUSS, yaeOHO-
71a0opaTOpHBIH KOMIUIEKT" XuMus'", Meiikep OpOHTaIBHBIN

0S-10 YHUBEpCaIbHBIH, BECHI aHAJTUTHYECKHE
snekTpoHHble HTR-120CE, HCTOYHMK TOCTOSIHHOTO TOKa
b5-45, KOMIIBIOTED, CTOJIBI nabopaTopHbIe c

TEXHOJIOTHYECKOH IPHCTaBKOi, TaOypeTs! 1TabOopaTOpHEIE.

8. METOAUYECKHUE YKA3AHUSA JJIS1 OBYYAIOIUXCA

OcBoeHMEe AUCIUILTNHEI MPEAIoiaraeT Kak MPoBeAeHUE TPAIULIMOHHBIX ayJUTOPHBIX 3aHATHH, TaK U PabOTy B ANEKTPOHHOI
nHpopMamonHo-o6pasoBarenbhoi cpene HUTY «MUCuCy» (QMOC), yacThio KOTOPOH HEMOCPEICTBEHHO MPEAHA3HAYCHHOM JIJIst
OCYIIECTBIICHHS 00pa30BaTEIHLHOTO MpoIiecca SBIETCS DISKTPOHHBIN 00pa3oBatenbHbIN pecypc LMS . OH mo3Boinser
WCTIOJIb30BaTh CIENUANBGHBIA KOHTEHT U 3JIEMEHTHI JJIEKTPOHHOTO 00YYEeHUS M AUCTAaHIIMOHHBIX 00pa30BaTEbHBIX TEXHOJIOTHH.
LMS wucnonb3yercsi MpeMMYIIECTBEHHO Ui aCHHXPOHHOTO B3aUMO/ICHCTBIS MEX/y YIaCTHUKAMK 00pa30BaTElIbHOTO mpoiecca

MOCPEACTBOM CCTH ((I/IHTepHeT».

Urto0bl 3 (PEeKTHBHO UCTIONIB30BaTh BO3MOXHOCTH LMS, a COOTBETCTBEHHO U YCIIEITHO OCBOHTH JAUCIHUILINHY, HY)KHO:
1) 3aperucTpupoBaThcs Ha Kypc. I 3TOr0 HyXHO HepelTH M0 CChUIKE ... JIOTHH U Maposb COBNAAAeT C JOTMHOM U MapojieM OT

maHoro kadbunera HUTY MUCucC;

2)B pyOpuke «B Hadano» 03HAKOMHTHCS C COAEPKaHHUEM Kypca, BOIIPOCAMH JUIS CAaMOCTOSITENIFHOM MOATOTOBKH, YCIOBUSAMHA
JIOMYCKa K aTTecTaIuy, (GopMoil POMEKYTOUHOH aTTeCTAINH (3a4eT/3K3aMeH), KPUTSPHUIMH OLICHUBAHUS U JIP.;

3)B pyopuke «Momynu», 3aX0/isl B COOTBETCTBYIOIIME pa3Aeibl U3ydaTh yueOHbIe MaTepHabl, pa3MelleHHbIe MpenojaBareneM. B
T.4. TI0JIb30BAThCS JINTEPATYPOH, PEKOMEH/IOBAaHHOI NPEIIoAaBaTelieM, IIePeXo/is IO CChUIKAM;

4)B pyopuxe «bnbdnnorexa» BO3MOXKHO ITOXOUPATH IS BEITTOJHEHHS TNCHMEHHBIX padoT (KOHTPOJIBHEIE, JOMAIITHIE paboTEHI,
KypcoBbIe pabOTBI/IPOEKTHI) TUTEPATypy, pasmenienHyo B ObC HUTY «MHCucC;




5)B pyOpuke «3agaHus HyXKHO 03HAKOMUTBHCS C COAEPKAHUEM 3aJaHuUsl K MICbMEHHOHM paboTe, CPOKaMH CAAYH, KPUTEPUSIMU
OLICHKH. B ycTaHOBIIEHHBIC CPOKH BBIIIOIHUTH paboTY(bl), TOATPY3HUTH 31EChH )K€ AJIsL IPOBEPKU. Y JOOHO Ha3bIBATh (hailsl paboThI
creayromuM 00pa3oM (Ha3BaHKe TpeaMeTa (CokpanieHHo), rpynmna, @O, nata akryanu3anuu (TIpU MOBTOPHOM Pa3MEIICHHH)).
Hanmpumep, Oxonomuka Meanos M.M. BMT-19 20.04.2020. Eciu paboTta cogep>XuT pUCYHKH, (POPMYIIBL, TO C IENBI0 COXPAaHECHUS
(hopmatupoBaHus ee HYKHO oArpyxath B pdf popmare.

Pabota, noarpyxaemas 1uisi IPOBEPKH, JOJDKHA:

- coJieprkaTh BCE CTPYKTYPHBIE 3JIEMEHTHI: TUTYJBHBIH JIFICT, BBEICHNE, OCHOBHYIO YacTh, 3aKITIOUCHNE, CITIICOK HCTOYHUKOB,
HPUIIOKEHUS (TIPU HEOOXOJMMOCTH);

- ObITH OpOpMIIEHA B COOTBETCTBUH C TPEOOBAHUSIMHU.

[TperonaBaTens B TEYEHUE YCTAHOBICHHOTO CpoKa (He Oolee AecsaTH THel) mpoBepseT paboTy U pa3MenaeT B KOMMEHTapusIX K
3aJJaHUIO PEIeH3UI0. B Hell OH yka3bIBaeT KaK MOJIOKUTENbHBIE CTOPOHBI pabOoTEI, Tak 3aMedanus. [Ipu Hanuauy B peneHs3uu
3aMeuaHUi U peKOMEHIAIHi, HY>KHO BHECTH MOMPABKH B pabOTy, MOATPY3UTH €€ 3aHOBO AJIS MOBTOPHOM npoBepKu. [Ipu aTom
Ba)KHO CIICJIUTH 33 CPOKAMH, B TEUECHHE KOTOPBIX JOJDKHO OBITH BHIIIOIHEHO 3aJaHue. [1py HapyIIeHNn CpOKOB, YKa3aHHBIX
TperoiaBaTesieM BO3MOKHOCTD MOATPY3UTh PabOTy OCTaeTcs, HO CHCTeMa BEIBOJHUT COOOIIEHIE O HapyIIeHH! cpokoB. [1o
OKOHYaHUH CEMECTpPa MOATPY3UTh pabOTy HE MOTYIHUTCS;

6)B pyopuke «TecTbl» NPONTH TECTOBBIE 3a1aHKs1, OCBOMB COOTBETCTBYIOIIMI MaTepHall, pa3MeEIIeHHbIH B pyOpuke «Momyin»;
7)B pyopuke «OTeHKI» OTCICKUBATH CBOIO YCIIEBAEMOCTb;

8)B pyopuke «OOBSIBICHUS» YATATh OOBSABICHHUS, pa3MeIaeMble IIPero1aBaTesieM, JaBaTh OOPaTHYIO CBA3b;

9)B pyopuke «O0cyxIeHHs» co3AaBaTh 0OCYKAECHHUS U YUaCTBOBAaTh B HUX (00CYKIaroTcs 00IIe MOMEHTHI, BBI3BIBAIOIINE
BOIPOCHI y OOJIBIIMHCTBA IPYIED). JJaHHas pyOpHKa Tak)Ke MOXKET OBITh HCIIOJIb30BaHa AT B3AUMHOM ITPOBEPKH;

10)IpOSIBIATE peryaspHYI0 aKTHBHOCTD Ha Kypce.

[IpenMyIiecTBEHHO AJSI CHHXPOHHOTO B3aHMOCHCTBUS MEXIY YIaCTHHKaMHU 00pa30BaTeIbHOTO MPOIIEcca MOCPEICTBOM CETH
«WHreprer» ncnonbzyercst Microsoft Teams (MS Teams). UToOBI TOJIHOLIEHHO HUCIIONB30BATh €0 BOZMOXKHOCTH HYXHO
YCTaHOBUTH Mpriiokenue MS Teams Ha mepcoOHaTBHBIN KoMIbloTep U TenedoH. CTapoctaMm HYKHO co3ath rpymmny B MS Teams.
VY4acrue B rpymnie no3BoJser:

- CITyIIaTh JTEKIUH;

- paboTaTh Ha MPaKTHYECKUX 3aHITHUAX;

- OBITH Ha CBSI3M C IIPEIOIaBaTeIeM, 3a/aBasi My BOTIPOCHI MIIM OTBEYas Ha €r0 BOIIPOCH! B OOIIEM JaTe TPYyNIEl B pabodee BpeMs ¢
9.00 oo 17.00;

- OCYIIECTBIATh COBMECTHYIO PabOTy Haj JOKyMeHTaMH (Bkiajaka «Daiimbr).

ITpu mpoBeneHNH 3aHATHIA B TUCTAHIIMOHHOM CHHXPOHHOM (popMaTe HY)KHO BCEIja padoTaTh ¢ BKIIFOYEHHONW KaMepOu.
HckmogeHne — eciti MperoAaBaTellb MOPOCHT OTKIIIOYNTH KaMephl 1 MUKPO(OHEI B cBs3M ¢ OonbmnMuy moMexamu. Ha aBatapkax
JIOJDKHBI OBITh UCKITIOUUTENIBHO JIEN0BbIe (HOTO.

ITpu nmpoBeneHNHN JIEKIIMOHHO-NIPAKTUYECKHUX 3aHATUI BEIETCS 3aMUCh. DTO Aa€T BO3MOXKHOCTh IPOCMOTPA 3aHATHA B CAydae
HEBO3MOKHOCTH TIPUCYTCTBHS Ha HEM WM TIPH HEOOXOIMMOCTH BHOBE OOPATHTCS K MaTepHaly U 3aHOBO €ro IPOCMOTPETE.




