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Pabouast mporpaMma AUCIMIUTHHEL

Xumus

CocTaBiieH Ha OCHOBaHMH y4eOHOTO TIJIaHa:

18.03.01 23 XumTexuomnorusa IIpIIOuYM.plx,  yTtBepxkmeHHoro YueneiM cosetom HHUTY MUCHC B  cocraBe
cootBerctBytomieidr OITOIT BO 18.03.01 Xumuueckass TEXHOJOTHUS XUMHYECKas TEXHOJIOTHS TPUPOIHBIX SHEPTOHOCHUTENCH W
YIJIEPOAHBIX MaTEpUalIOB IPOTOKON OT 27.11.2025 Ne68.

Pabouast mporpamma oj00peHa Ha 3aceIaHUU
Kadenpa matemaruku u ecrecrBo3Hanusi (HoBorpouukmii puauan)

IIpotokon ot 11.03.2026 1., Ne3.

PykoBomurens nonpasaenenus [IBanésa Anna BukropoBHa.



1. HEJIX OCBOEHUSA

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

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

1.3| - 0 cTpoeHUM BelIECTBa;

1.4| - 0 BaxkHEHIIIHX CBOMCTBAX BCHICCTB U 3aKOHOMEPHOCTAX UX UBMEHCHHSA B 3aBUCUMOCTU OT MOJIOKCHHUSA COCTABJIAIOIINX
OJICMCHTOB B Hepnozm!{eCKoﬁ CUCTEMCE,

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

2. MECTO B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI

Bbnoxk OIT: B1.0

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

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

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

2.2.2 | AHanuTtuyeckas XuMus U GPU3UKO-XUMHYECKHE METOIbI aHATU3a

2.2.3 | XuMus BEICOKOMOJIEKYJIIPHBIX COCUHCHUI

2.2.4 | MopenupoBaHHE XUMHKO-TEXHOJIOTUIECKUX MPOIIECCOB

2.2.5 | ®usnyeckas XUMHUS

2.2.6 |IIpuknanHas MexaHHKa

2.2.7 | Teopus BeposATHOCTEH 1 MaTeMaTHYeCKast CTaATUCTHKA

2.2.8 | Oprannueckas XuMus

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

OIIK-2: Cnoco0eH HCNoJIb30BaTh MaTeMaTHiecKne, (pu3ndeckue, GU3HKO-XUMIYeCKHe, XHMHYECKHe MeTOIbl, TIPUMEHATh
3HAHUSA QYHAAMEHTATBHBIX HAYK Uil PelIeHus 3a1a4 Npo¢)ecCHOHAIbHOM 1eITeTbHOCTH

3HaTh:

OIIK-2-31 cBoiicTBa U CTPOCHHE BEUIECTBA, XHMUYECKHE 3aKOHBI M TTOHITHS

OIIK-1: Cnioco0en u3y4aTh, aHAJTU3UPOBATH, HCMOJIH30BATH MEXaAHU3MbI XUMMHYECKHUX PeaKIHii, MPOMCXOISANIIUX B
TeXHOJOTHYECKHX MPOLEccax U OKPY:KAI0IeM MHPe, 0CHOBBIBasICh HA 3HAHUSIX 0 CTPOEHUH BellleCTBA, IPUpoO/e
XMMHYECKO# CBSI3M M CBOICTBAX Pa3HYHBIX KJIACCOB XHMHYECKHX 3JIeMEHTOB, COeNHEHMIi, BeleCTB U MaTePHAJIOB,
OCYIIECTBJIATH MOJAETUPOBAHNE, AHATN3 M YKCIIEPUMEHTHI B LIEJISX MPOBeIeHUs 1eTATbHOT0 HCCIeT0OBAHMS ISl PeleHust
3a1a4 B npodeccHoOHATBLHON 00J1acTH

YMmeTh:

OIIK-1-Y1 mpon3BOoguTh XUMHYECKHE pacdeThl Mo (OopMyJIaM U yPaBHEHUSAM PeaKIiid

Baanern:

OIIK-1-B1 crioco6aMu HCTIONB30BaHMS 1a00PaTOPHOTO 000PYIOBAHHUS B XHUMHUUECKHUX HCCIIETOBAHIIX

OIIK-2: Cnoco0eH MCII0JIB30BATHL MaTeMaTHYecKue, (puznueckue, GuU3NKo-XUMHYECKHE, XMMHYeCKHe MeTO/Ibl, IPUMEHATH
3HaHus GyHIAMEHTATbHBIX HAYK A5 pellleHus 3a1a4 NpogecCHOHAIbHOM AeATeIbHOCTH

Baanern:

OIIK-2-B1 cioco6aMu HCTIONB30BaHUS Ta00PATOPHOTO 000PYIOBAHUS B XUMUUECKHUX HCCIIETOBAHIIX

4. CTPYKTYPA U COAEP)KXAHUE

Kox HaunmenoBanue pasgejoB u | Cemectp | Yacos | @opmupyemsble | JIutepatypa | Ilpumeuyanue KM Beinosan
3aHATHS TeM /BUJ 3aHATHS/ / Kype HHIMKATOPBI H 1. sieMble
KOMIIeTeHI Ui pecypchl padoThI

Paznen 1. BBenenmue.
OCHOBHBIE 3aKOHBI 1
MOHATHA XUMHH




1.1 Xumus, Kak pazen OIIK-1-V1 JI1.1J12.1J13.
€CTECTBO3HAHUs. 3HaUCHUE 2
XUMUH KaK HayYHOH OCHOBBI 0109233
MaTepHaOBEICHNUSI.

OCHOBHBIC MTOHSTHS XUMHUH:
aTOM, MOJICKYJIa, HOH, MOJIb,
aTOMHasi MOJIEKYJISIpHAs
Macca, CIroco0bl HX
omnpezaeneHust. OCHOBHBIC
3aKOHBI XUMHH: 3aKOH
COXpaHEHUs MacChl, KaK
OCHOBa MaTEPUAILHOTO
OaaHCa TEXHOJIOTHYECKOTO
mporecca, 3aK0H
MOCTOSIHCTBA COCTaBa
BEILIECTB, 3aKOH
9KBUBAJICHTOB, 3aKOH
Asorazpo. /Jlex/

1.2 OIIK-1-Y1 JI1.1J12.1
OCHOBHBIE 3aKOHBI XUMUH. OIIK-1-B1 J2.2J13.1
3akoH SKBHBaNICHTOB /JIek/ J3.2

212233

1.3 CBoiicTBa OCHOBHBIX KJIACCOB OIIK-1-Y1 JI1.2J12.1J13.

coenrHenui. /J1ab/ 1J13.2
313233

1.4 CaMOoCTOsITENIbHOE U3YUYCHHE OIIK-1-Y1 JI1.2J12.2J13.
yuebHoro marepuana B LMS OIIK-1-B1 2
Moodle: Mcropus pa3surus 212233
xumuu /Cp/

1.5 CaMOCTOsITENIbHOE U3YUCHHE OIIK-1-V1 JI1.2J12.1
y4eOHoro marepuana B LMS OIIK-1-B1 JI2.2J13.1
Moodle: ATomHO- 212233
MoJeKyJsipHoe yuenue /Cp/

1.6 CaMOoCTOsITENIbHOE U3YUYCHHE OIIK-1-V1 JI1.2J12.1 P20
y4eOHoro Marepuana B LMS OIIK-1-B1 21922 33
Moodle:3akoH MOCTOSHCTBA
cocraBa. CocTaBieHHe
(hopMyn OHHAPHBIX
coenunenmii /Cp/

1.7 CaMocTosITeNNbHOE H3YUECHUE OIIK-1-Y1 JI1.1J12.2J13.
yuebHoro marepuana B LMS OIIK-1-B1 1J13.2
Moodle:CocraBiieHue 212233
(hopMyIT THIPOKCHIIOB H
comnetit /Cp/

1.8 CaMmocTosTeNNbHOE U3YUEeHUE OIIK-1-V1 JIT.1J12.1J13.
y4ebHoro Marepuana B LMS 1
Moodle:ITpnmenenne 0102233
3aKOHOB ABOTaJpO M Ta30BBIX
3aKOHOB JIJIsI PEIICHHS
xXuMuIeckux 3amad /Cp/

1.9 Ne 1 OcHOBHBIE KJTAaCCHI OIIK-1-¥Y1 JI1.1
XUMHAYECKHUX JI1.3J12.1
coenunenuit /TIp/ JI2.2J13.2

212233

1.10 [ No2 3akoH SKBHUBaJICHTOB. OIIK-1-B1 JI1.2712.2
Pemenue pacueTHbIX 012233
3agau /Ip/

1.11 | Ne2 3akoH OIIK-2-31 JI1.1J11.2
9KBUBAJICHTOB /J1ab/ OIIK-2-B1 JI1.3J12.1J13.

1
213233

Pazgen 2. Ctpoenue
BelecTBa.




2.1 Crpoenue aroma. KBaHTOBBIE OIIK-1-Y1 JI1.2J12.1J13.
quciaa. ATOMHbBIE OpOUTAITH. 1
ITpunun Iayns. Ipasuno 0109233
XyHzaa 1 HopsiI0K
3aI0JIHCHHUS ATOMHBIX
opouraneit. [TpuHIwm
HauMeHbIIEeH YHEPTUH.

[Nepuognueckuit 3akoH u
[Mepronuueckas cuctema
XHUMHUYECKUX 3JIEMEHTOB B
CBETE TEOPUU CTPOSHHUS
atoma /Jlex/

2.2 XrMUUecKasi CBSI3b. OIIK-1-Y1 JI1.1J11.2
CtpoeHune MOJIeKyI. OIIK-1-B1 JI1.3J12.2
IMprauab! 06pa3zoBaHMs 012233
xuMuyeckon cesasu. [Ipupona
XUMHYECKON CBSI3H.

Mornekyna Boxopona u
METO/Ibl €€ onrcaHus. Meton
BC u rubpunuzanus
opburaieii /JIex/

2.3 CaMOCTOsITENIbHOE U3YUCHHE OIIK-1-Y1 J.1
ydebHoro marepuana B LMS JI1.2J12.1
Moodle:OnexkTpoHHbIe J12.2J13.2
(hopMyJIBI JIEMEHTOB. 213253
XapakTepHucTrKa 3J1eMeHTa
o gopmyne /Cp/

2.4 CaMmocTosITENNbHOE U3YUEHUE OIIK-1-V1 JI.1J12.1
y4ebHoro Marepuana B LMS OIIK-1-B1 JI2.2J13.1
Moodle:3aBucumMocTb J3.2
nonoxxenus B [I1C ot 212233
ctpoenus aroma /Cp/

2.5 CaMOoCTOsITENIbHOE U3YUYCHHE OIIK-1-B1 J.1
yaeOHOro Marepuaiga B LMS JI1.2J12.2J13.
Moodle:TTepuoanyeckoe 1
M3MEHEHUE CBOMCTB BEILIECTB 212233
B 3aBHCHMOCTH OT
nonoxenus B [1C /Cp/

2.6 CaMocCTOsTEIbHOE U3YUYCHHE OIIK-1-B1 JIT.1J12.1
yuebHoro marepuana B LMS OIIK-2-31 J12.2J13.1
Moodle:BaneHTHOCTS. 313233
KoBanenrtnas csi3b /Cp/

2.7 CaMOoCTOsTENIbHOE U3YUYCHHE OIIK-1-Y1 J1.1
yuebHOro marepuana 8 LMS JI1.2J12.2J13.
Moodle:MeTtammueckas 2
cBs3b /Cp/ 313233
Pasnen 3. OxuciaurebHO-

BOCCTAHOBUTEJIbHBIE
npomecchl

3.1 OKHCITUTENBHO- OIIK-1-V1 JIT.1J12.2J13.
BOCCTaHOBUTEJIbHBIC OIIK-1-B1 1J13.2
peaknuu. YpaBHEHUS 213233
aJIeKTpoHHOTro Oananca. /TIp/

3.2 OKHCITUTENBHO- OIIK-1-V1 JI1.1J11.2
BOCCTaHOBHUTEIILHBIC JI1.3J12.1J13.
MPOLIECCHI B METAJLTYPIHH. 1J13.2
OCHOBHBIE 3aKOHOMEPHOCTH 212233
npotekanus. /Jlex/

33 CBsI3b OKHCIIUTEIBHO- OIIK-2-B1 JI1.2J12.2J13.
BOCCTaHOBUTEIBHBIX 1J13.2
CHOCOOHOCTEH IIEMEHTa €O 212233

CTPOCHHEM aTOMa, OCHOBHBIC
OKHCITUTENN U
BoccTanoBurenH /JIex/




34 No3 OkHCIUTENBHO- OIIK-1-Bl1 JI1.3J12.1J13.
BOCCTaHOBHUTEIILHBIC 1J13.2
peaxryn /J1ab/ 212233

35 CaMOoCTOsITENIbHOE U3YUYCHHE OIIK-1-Y1 JIT.1J12.1J13.
yuaebHOro marepuana 8 LMS 2
Moodle: Ananu3 2139233
OKHCITUTEIHHO-

BOCCTaHOBUTENIbHOU
cnocobHoctu aroma /Cp/

3.6 CaMmocTosITeNNbHOE U3YUEeHUE OIIK-1-Y1 JI1.2J12.2J13.
y4ebHoro Marepuana B LMS 1
Moodle: Tunmuabie 2132033
okucnureny. Hemeranmsl.

Kucnotsr. /Cp/

3.7 CaMOoCTOsITENIbHOE U3YUCHHE OIIK-2-31 JI1.2J12.2J13.
yaeOHoro marepuaiaa B LMS 2
Moodle:OxucnuTenbHbIe 212233
CBOICTBa XpOMATOB,

JIUXPOMATOB, a30THOM
kuciotel. /Cp/

3.8 CaMocTosITeNNbHOE H3YUICHNE OIIK-1-Y1 JI1.2J12.1J13.
yuebHoro marepuana B LMS 1
Moodle: Tunmunbie 212233
BOCCTaHOBUTEIN. MeTasbl,
cynbduasl, HUTpUILL. /Cp/

39 CaMmocTosTeNbHOE U3YUECHUE OIIK-1-B1 JI1.2J12.1J13.
y4ebHoro Marepuana B LMS 2
Moodle:BoccTaHoBUTENBHEIE 212233
cBolicTBa rajgoreHua0B. /Cp/

3.10 | CamocTosITenpHOE U3yUeHUE OIIK-1-B1 JI1.2J12.2J13.
y4ebHoro Marepuana B LMS 1
Moodle:OxucnurenbHo- 212233
BOCCTaHOBHUTEJbHAS
IBOMCTBEHHOCTH. Peakiinu
JUCIIPOIIOpIHOHUPOBaHUsL. /C
p/

Paznen 4. daexrpoxumus

4.1 CaMOoCTOsTENIbHOE U3YUYCHHE OIIK-2-B1 JI1.1J11.2
yuebHOro marepuana B8 LMS JI1.3J12.1J13.
Moodle:OcHoBBI 1
ANEKTPOXUMHUYECKUX 2132053
npoueccoB. ['anbBaHnYeCKUit
anemeHT /Cp/

4.2 CaMOoCTOsITENIbHOE U3YUYCHHE OIIK-1-B1 JI.1J12.2J13.
yuaeOHOro Marepuaiga B LMS 2
Moodle:OnexTponns kak 012233
METO[] TOJY4CHHS U
paduHIPOBAHUS METAILIOB.

Pacuer maccel 1 06beMa
MPOAYKTOB deKkTpoiu3a. /Cp/

43 Ne4 DnexTpoxumuueckue OIIK-1-B1 J1.2J12.1
MIPOLIECCHI: KOPPO3US JI2.2J13.1
METaJIJIOB, TAIbBAHUICCKUAN JI3.2
3JIEMEHT, 3IEKTPOIIH3. 313233
[TPumenenue qaHHBIX
MPOLIECCBO B
MeTaurypruu /I1p/

4.4 PactBops! 1 pacTBOpeHUE. OIIK-1-Y1 JI1.3J12.1J13.
OO01e 3aKOHOMEPHOCTH OIIK-1-B1 1
(HDU3UKO-XUMHUYECKOTO 213253

Mpolecca pacTBOPEHHS
BewiecTB. VI3mMeHeHue
CBOMCTB pacTBOpoB. Pacuer
KOHIEHTpaui

pactBopoB /JIex/




4.5 DOIeKTponu3 B pacTBOPAX OIIK-1-Y1 JI1.1J12.2J13.
AJIEKTPOJIUTOB. 2
[ManpBaHMYECKHE TTPOLECCHI. 0109233
Koppo3us. /J1a6/

Pazgen S. PacrBopsl

5.1 PactBopsl. Pacuer OIIK-1-B1 JI1.1J11.2
KOHILIEHTpALHi JI1.3J12.1
pactBopos /I1p/ 313233

5.2 Coiicta pactBopoB. /T1p/ OIIK-1-B1 JI1.2J12.1

J12.2713.1
212233

53 Peakuuu noHHoro ooMeHa. OIIK-1-V1 JI1.3J12.2 P34
I'uoponus conelt, BnuseHue 213253
MOHOB METAJIJIOB HA
n3menenue pH
pactBopa /IIp/

5.4 [IpuroroBnenue pacteopa OIIK-1-V1 JI.1J12.1 P6
3aTaHHOH OIIK-1-B1 J12.2J13.2
KoHLeHTparuu /J1ab/ 212233

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

2102233

5.6 CaMOoCTOsITENIbHOE U3YUYCHHE OIIK-1-V1 JI1.2J12.2J13.
yaeOHoro marepuaiga B8 LMS 1
Moodle:Obuire cBoicTBa 212233
pactBopoB. PacTBOpHI Kak
MHOTO KOMITOHCHTHBIE
cucreMsl. PactBopurens u
pacTBopsieMOe BELIECTBO.

PactBopuMocCTS.
Haceiiennsie u
HEHACHIIIICHHBIE,
MIEPECHILICHHBIE,
pa30aBICHHBIC U
KOHIIEHTPUPOBAHHBIE
pacTtBopsl. Bzaumonelicteue
PacTBOPEHHOIO BELLECTBA U
pactBoputeis. /Cp/

5.7 CaMocCTOsTEIbHOE U3YUYCHHE OIIK-2-31 JI1.2J12.1
yuebHoro marepuana B LMS 212233
Moodle:PacTBopsI
JIIEKTPOIIUTOB.

OneKkTpoIuTHYecKas
JIUCCOLIMAIUS PACTBOPEHHBIX
BelecTB. Teopust
JIEKTPOIUTUUECKON
nucconuanuu. Koncranra u
CTeINEeHb UCCOLMALUI
c11aboro AIeKTpoInTa. 3aKOH
pasbasnenus Ocanpaa. /Cp/

5.8 CaMmocTosITeNNbHOE H3YUECHUE OIIK-1-Y1 JI1.2J12.2J13.
y4ebHoro Marepuana B LMS 2
Moodle:PacTBOpEI CHIIBHBIX 0102233

anexrponuToB. Kaxxymascs
CTENCHDb TUCCOLHAIINHA
CHUJIBHOTO 3JIEKTPOJINTA.
HoHHOe npou3BeicHUE BOMBI.
Bognopoausiit u
THIPOKCUJIbHBIN TTOKa3aTelu.
WNnnukaropsl. Metonbt
onpenenenus pH.
[IpousBenenue
pactBopuMocTH. OOMEHHEIE
peakuuu B pacTBOpax.
I'upponus coneit. Koncranra
Y CTETICHb THJIPOJIH3a.
Bydepnsie pactBopsr. /Cp/




Pa3nen 6. O0mue
3aKOHOMEPHOCTH
XMMHUYECCKHUX npoueccm;.

6.1 3aKOHOMEPHOCTH OIIK-1-Y1 JI.1J12.1
IIPOTEKAHUS MIPOLECCBO B OIIK-1-B1 0103233
MPpUPOJIE. IEPBBIM U BTOPOU
3aKOHBI TEPMOMHAMHKH.

Oneprust [n066ca.
Xumuueckoe
paBHOBecue. /JIex/

6.2 OCHOBBI TEPMOXUMHH. OIIK-1-B1 JI1.3J13.1
Pacuer TernoBeIx 3¢ hexToB 0102233
peakuuii /T1p/

6.3 XUMHUUECKOe pPaBHOBECHE. OIIK-1-V1 JI1.2J12.2
CMmeleHue XuMHU4ecKOro 2102233
paBHOBecus B cucteme /I1p/

6.4 W3mepenue TerioBoro OIIK-1-B1 J1.2
addexra peakun 013233
He#Tpanuzarmy /J1ad/

6.5 Uzyuenne ckopocTu OIIK-2-B1 JIT.1JI12.1J13.
XUMHYECKOHN peakiuu 1 2
(hakTOpPOB, BIUAIONINX HA
Hee /J1a0/

6.6 CaMOoCTOsITENIEHOE U3YUCHHE OIIK-1-V1 JI.1JI12.1
ydebHoro Marepuana B LMS 2.2
Moodle:OcHoBEI 2103233
tepmoxumu. /Cp/

6.7 CaMOoCTOsITENIbHOE U3YUYCHHE OIIK-1-B1 JI1.2J12.1J13.
yaeOHOro Marepuaiga B LMS 1
Moodle:Onpenenenue 313233
3aBUCHMOCTH CKOPOCTH
PEaKIUK OT KOHLICHTPAIHU 1
Temneparypsl. CmeleHue
pasHoBecus. /Cp/

6.8 CaMmocTosTENNbHOE U3YUEHUE OIIK-1-B1 J1.2
y4ebHoro Marepuana B LMS 213253
Moodle:3akon I'ecca.

Pacuets! TermIoBbIX 3P PEeKTOB
peaximid. /Cp/

6.9 CaMOoCTOsITENIbHOE U3YUYCHHE OIIK-1-V1 JI1.2J12.1J13.
yaeOHOro Marepuaiga B LMS 1
Moodle:Bropoe ragano 313233
TepMmonuHaMuku. [Tonstue 06
sHTponuH. 1I3MeHeHne
SHTPONHUH P (Pa30BEIX U
XUMHUYECKUX
npeBpamenusx. /Cp/

6.10 [ CamocTosiTenbHOE U3YUYCHHE OIIK-1-V1 JI1.2J12.1
yaeOHoro marepuaiga B LMS 012233

Moodle:Camonpou3BoisHOE
MPOTCKAHUE PEAKIIH.
Oueprus ['m66ca. Ponb
SHTAJIBITIUHHOTO U
SHTPONMHUIHOTO (PaKTOPOB B
OIpeCIICHIH HAIIPABIICHHS
nporecca. /Cp/




6.11

CamocTosATeTbHOE H3YUCHHE
y4ebHoro Marepuana B LMS
Moodle:OcHOBEI XUMUYECKO#
kuHeTHkH. CKOpOCTh
XUMUYECKOW PEAKIUU U
(haKTOpHI €€ OIpeeIIONIHE.
3aBUCUMOCTb CKOPOCTH
peaKIuy OT KOHILEHTPAIHU
pearento. Kunernueckoe
YpaBHEHHE PEaKIny.
IMpasuno Baat-T'odda.
Koncranra ckopoctu
peaxkuuu. DHeprust
aktuBauuu. Katanus u
KaTanu3atopsl. /Jlex/

OIIK-2-31

JI1.3J12.1J13.

2
01030233

6.12

CaMmocTosITeNNbHOE U3YUECHUE
y4ebHoro Marepuana B LMS
Moodle: Xmmmaeckoe
paBHOBecue. OOpaTUMEbIE U
HeoOpaTUMble XUMHYECKHE
peakuuu. Koncranra
XHMHYECKOTO PABHOBECHS H
ee cBs3b ¢ dHeprueit ['nboea.
CMmelreHue XuMU4ecKOro
paBHOBECHS IIPH U3MEHEHNUHT
ycnosuid. [Tpunnun Jle-
[atense. /Cp/

OIIK-1-Y1

JM.2J12.1
0103233

6.13

KOHTpObHas padbota /Cp/

OIIK-2-B1

JI1.3J13.1
0109233

KM4

6.14

3auer
/Cp/

OIIK-1-B1

JI1.1J12.1
2103233

KM1

Paznen 7. IloagroroBka K
KOHTPOJIBHBIM
MepPONPUATHAM H
BbINOJIHSIEMBIM padoTam

7.1

O0beM 4acoB
CaMOCTOATEIBHON paboThl HA
noaroroBky k KM /Cp/

OIIK-1-Y1
OIIK-1-B1

JI1.1J12.1J13.

2
0103233

72

O0ObeM 4acoB
CaMOCTOSITETbHOH paboTHI HA
noarotoBky k BP /Cp/

OIIK-1-V1
OIIK-1-B1

Jd1.2

JI1.3J12.2J13.

1
0103233

Pa3nen 8. OcHoBBI
KOOPAMHAIIMOHHOMH XUMHH

8.1

XapakrepucTuka
KOOpAWHALMOHHBIX
COCTMHEHUH, UX TIOTydeHUE,
KIaccupuKarms.
KommnekcoobpazoBartens u
nuraHjapl. Buemnss n
BHYTpPEHHSSA
KOOpIUHALMOHHBIE cephl.
KoopaunanuonHoe uucio,
3aBHCHMOCTD
KOOPAWHAIMOHHOTO YHCIIA OT
3apsana U paguyca
KOMIIIIEKCOOOpa3oBaTels.
PaBHOBecus B pacTBOpax
KOOpAWHAIMOHHBIX
coenunennii. Koncranra
HEeyCTOWYNBOCTH. /JIek/

OIIK-1-B1
OIIK-2-31
OIIK-2-Bl1

J1.1J12.1
013233




8.2

CamocTosATeTbHOE H3YUCHHE
y4ebHoro Marepuana B LMS
Moodle:HomenknaTypa
KOOPIUHAIIMOHHBIX
coenquHennii. KBantoso-
MEXaHHYECKHE METO/IbI
TPAKTOBKU XMMUYECKOM
CBSI3U B KOMIUIEKCHBIX
coeMHeHUsIX. Meron
BaJICHTHBIX cBsizel. [loHsTHE
0 TEOPUU KPUCTATUIECKOTO
nosst. CeKTpOXUMHUYECKU i
psa nuranaoB. M3omerpus
KOOPIUHAIIMOHHBIX
COeINHEHNH. 3HaUYeHne U
IpUMEHEHUE
KOOPIUHAIIMOHHBIX
COEJMHEHUH B HayKe U
texuuke /Cp/

OIIK-1-B1

JI1.2J13.1
013233

83

CaMOCTOsATETIbHOE H3YUCHHE
yaeOHoOro Marepuaiga B LMS
Moodle:ITomyuenne
KOMIUJIEKCHBIX COSTUHEHUH.
CBoiicTBa KOMIUIEKCHBIX
coequnaenmit. /Cp/

OIIK-1-Y1

JI1.3J12.2
01030233

8.4

CaMocTOsATENbHOE U3YUEHUE
yuaebHOro marepuana 8 LMS
Moodle:Cocranenue
(hopMyJT KOOPIMHAIIMOHHBIX
coenuHeHu. Pacuer
KOHCTAHTBI

HectoikocTh. /Cp/

OIIK-1-V1
OIIK-1-B1

JI1.1J13.2
013233

8.5

CaMocCTOATETIPHOE H3YUCHHE
yaebHOro marepuana B8 LMS
Moodle:Merox
KOMIIJIEKCOHOMETPUIECKOTO
tutpoBanus /Cp/

OIIK-1-B1

JI1.2J12.1
010233

8.6

KommnekcHbie comm.
Homenxknarypa,
obpa3oBaHue, pa3pyIiieHue
KOMITJICKCHEIX COJICH.
3HaueHue B

metawtypruu /Ip/

OIIK-1-V1

JI1.3J13.1
013233

8.7

KoMiuiekcHble U 1BOMHEIE
coisii. CBoiicTBa
coenunenutii /J1ab/

OIIK-2-B1

JI1.1J12.2
0103233

Pa3gen 9. Ctpoenue u
CBO#iCTBa HEMETAJLIOB P-
3J1eMEeHTOB.

9.1

CaMoCTOATETIPHOE H3YUCHHE
yuaebHoro marepuana 8 LMS
Moodle:IToarpymnmna remusi.
OO011as xapakTepuCcTUKa
anemeHToB. Haxoxnenue B
IPUPOJIE, METOABI OTyYSHUS
COEZIMHEHUsI 6JIarOpOJHBIX
ra3oB. [IpakTndeckoe
MpUMEHECHHE OJIaropOJHBIX
razoB. /Cp/

OIIK-1-B1
OIIK-2-Bl1

JI1.1J12.1
0102393




9.2

Bognopoxa. [Tonoxxenue B
MEPUOTUUECKON CHCTEME,
o011ast XapaKTepUCTHKa,
n3ortonsl. JlabopatopHsie u
MPOMBIILICHHBIC METOIbI
noay4eHusi. Pusnudueckue u
XUMHYECCKHE CBOMCTBA.
I'unpuael, ux
Ki1accu(pUKaIHsI, CIIOCOObI
MOJTYYCHHUS ¥ CBOWCTBA.
OOmas xapakTepuCTHKa
BOJIOPO/IHBIX COEIMHEHUH
HeMeTauioB. [IpuMeHeHue
Bomopoza. /Jlex/

OIIK-1-Y1
OIIK-2-B1

JI1.2J13.2
013233

9.3

T"anorensr. O6mas
XapaKTePHUCTHKA, MOIy4CHHE,
(busndeckre 1 XMMUYECKUE
cBoiicTtBa. CoeTMHECHHE
TaJIOTEHOB C BOJOPOJIOM,
MOJTyYCHHUE, CBOICTRA.
IImaBukoBas KUCIOTa,
XJIOPOBOZIOPOTHAS,
O6poMoBomOpOIHAS U
MOJIOBOJIOPOTHAS KUCIIOTHI.
Tamorennger. /Jlex/

OIIK-1-V1
OIIK-1-B1

JI1.3J12.1
0103233

9.4

CaMocTOsATENbHOE U3YUEHUE
yuaebHOro marepuana 8 LMS
Moodle:CpaBHeHHE COBHCTB
OKHCIIUTEIBbHO-
BOCCTaHOBHTEIIbHBIX
KHCJIOPOIOCOACPKALINX
KHCJIOT rajoreHoB. /Cp/

OIIK-1-B1

J1.1
JI1.2J13.2
013233

9.5

CaMocTosATeIbHOE H3YICHUE
yaebHOro marepuana B8 LMS
Moodle:B3aumoneiictBue
rajjoreHoOB C PacTBOPaMHU
IIeJI04eH 1 BOJOM.
CoeuHEHNE TralOreHoB C
kuciopomoM. dropun
KHCJIOpOJIa, OKCHIIBI XJIOpa,
Opoma, nona.
Kucnoponconepxkamiue
KHCIOTHI. [IpuMeHeHne
ranoreHoB. /Cp/

OIIK-1-Y1

J1.2
JI1.3J12.2
013233

9.6

CsoticTBa 3memenToB VII A
TPYIIIBI U HX
coequnenuit /TIp/

OIIK-1-V1
OIIK-1-B1

JI1.1J13.1
013233

9.7

CsoiicTBa smemenToB VII A
TPYIIIBI A UX
coeauHenuii /J1ab/

OIIK-1-B1
OIIK-2-31

JI1.2J12.2
01030233

9.8

Kucnopon. O6mas
XapaKTepPHCTHKA, CTPOCHHE
MOJIEKYJI, TabopaTOpHEIC U
MPOMBIIIIEHHEIE CIIOCOOBI
nojiy4eHusi, puzndeckue u
XUMu4eckue cpoiictra. O30H,
€T0 TIONTy9IeHNe, CTPOCHHE
MOJIEKYJ1, CBOMCTBA U
npuMeHenue. /Jlex/

OIIK-2-B1

JI1.3J13.1
0103233




9.9

Bopa. ®usnueckue cBOMCTBRA,
JparpaMmma COCTOSIHUS,
XHUMHYECKHE CBOWCTBA.
Kpucrannoruapatsl, ux
CTPOEHHUE U UX CBOWUCTBA.
CrnocoOBI OYHCTKH BOMBI.
[Tepokcun Bogopona,
CTpOEHHE, [TOJyUeHueE,
CBOICTBA,

npumeHenne. /JIex/

OIIK-1-Y1

J.1J12.1
013233

9.10

Cepa. Obmias
XapaKTepHCTHKA,
HaxoXJeHHE B IPHPOJIE,
CTIOCOOHI TTOTyIeHHS,
(pu3MUeCKHe U XUMUIECKHe
cBoiicTBa. CepoBOaOpO,
CYIbQOUIBI, TOIUCYTbPUIBL.
CoenuHeHue cepsl ¢
KHCIIOPOIOM: OKCHJIBI,
KHCIIOPOZIOCO/IePIKaLIe
KHCIIOTHI (CEepHHCTAS
KHCIIOTa, CEpHAs KUCJIOTa,
JIMCEepHAst KUCIIOTa,
THOCEpHAs KUCIIOTa,
MIEPOKCOKHUCIIOTHI CEPHI), UX
conu. Ilpumenenue cepsl u ee
coenuHeHui. /Jlex/

OIIK-1-V1
OIIK-1-B1

JI1.2J13.2
012233

9.11

CBoliCTBa cephl U €€
coennHenuii /J1a6/

OIIK-1-Y1

JI1.3J12.1
0109233

9.12

CaMocTOsATENIbHOE U3YUEHUE
yuaebHOro marepuana 8 LMS
Moodle:Crioco0sI
MPOMBIIIIIEHHOTO
IIPOM3BOJCTBA CEPHOI
KHMCJIOTBI. €€ IPUMEHEHHUE B
HapomHOM xo3sucTBe. /Cp/

OIIK-1-B1

JI1.1J13.1
012233

9.13

CaMocCTOsATETIbHOE H3YUCHHE
yuaebHoro marepuaiga B LMS
Moodle:Cenen, Tenyp u
nosoHui. OOmas
XapaKTepHCTHKA HJIEMEHTOB,
HAaXOXACHHUE B IPUPOJE,
(huznveckre 1 XuMUYECKue
cBoiicTBa. Bogoponnsie
COCIMHEHHS CeJICHa U
temnypa. CeneHuasl U
Tesurypuasl. OKCHIBI CeJICHa
U TeJTypa.
Kucnoponoconep:xamue
KHUCIIOTHI CEJICHa U TeILTypa.
[TpumeHeHNe ceneHa u
temnypa. /Cp/

OIIK-1-Y1

JI1.2J12.2
010233

9.14

CsoiicTBa 3memeHTOB VI A
TPYIIIBI X UX
coenunenuit /Tlp/

OIIK-1-Bl1

JI1.3J13.2
013233

9.15

CsovicTBa »aemeHTOB VI A
TPYIIIBI A UX
coenuuenuii /J1a6/

OIIK-1-Y1

JI1.1J12.1
010233




9.16

A3zot. Obmias
XapaKTepPHCTHKA 3JICMCHTA,
HaxOXJCHHE B IPHPOJIEL,
CHOCOOBI TTOTyYEHUS a30Ta,
(uznveckre 1 XMuMHUYECKUe
cBoiictBa. CoeTMHEHHS a30Ta
C BOZIOPOJIOM, CITOCOOBI
HOJTy4eHus1, pU3nuecKue u
XUMHAYECKHUEC

cBoiictBa. /Jlex/

OIIK-1-B1

JI1.2J13.1
013233

9.17

CaMocCTOsTENIbHOE U3YUEHUE
yuebHOro marepuana 8 LMS
Moodle:Coenuuenue a3ora ¢
kucioponoM. OKCHIBI a30Ta,
KHCIIOPOIOCOAEpIKAIITHE
KHUCJIOTBI a30Ta, UX
noity4yeHue u coiicrsa. Conu
KHCIIOPOIOCOAEPIKAIITIX
KHCIOT a3ota. [IpuMmenenue
a30Ta U €ro

coequnenmit. /Cp/

OIIK-1-V1
OIIK-2-31

JI1.3J12.2
012233

9.18

CaMocCTosTeIbHOE U3YUCHHUE
yuaebHOro marepuana 8 LMS
Moodle:@ochop. Obmas
XapaKTepHCTHKA dIICMEHTA,
HaxOXJCHHE B IIPHPOJIE.
AnnotponHbie MOTUPHUKAIIUN
docdopa. Criocobs
nmoay4eHus pocdopa.
Puznyeckue 1 XMMUYECKHe
cBoiictBa docdopa.
Bonopoaubie coemHeHHS
docdopa. Dochumb
Mmetauios. /Cp/

OIIK-2-31
OIIK-2-Bl1

JI1.1J13.2
012233

9.19

CaMmocTosTENNbHOE U3YUEHUE
y4ebHoro Marepuana B LMS
Moodle:Kucnopomusie
coenuHeHus (ocdopa.
Kucnoponoconeprxaniye
KHCIIOTHI ocdopa.
®Docdarsr. [Ipumenenne
thochopa u ero

coeaunenuii. /Cp/

OIIK-1-Y1

JM.2J12.1
013233

9.20

CBolicTBa 31eMeHTOB V A
TPYIIIBI A UX
coequnenuit /IIp/

OIIK-1-B1

JI1.3J13.1
010233

9.21

CsolicTBa 3eMeHTOB V A
TPYIIIBI U UX
coenunHenuii /J1ab/

OIIK-1-Y1
OIIK-2-31

JI1.1J12.2
013233

9.22

Yraepon. Oo6mas
XapaKTepPHUCTHKA 3JIEMCHTa,
HaXO0XJICHHE B TIPUPOJIE.
ANTOTPOIHBIE MOTUPUKAIIHN
yriepoaa. CriocoObt
NOoNTy4YeHus1, GU3NYECKHE H
XUMHYECKHE CBOMCTBA.
Bogopoznnsie coequnenus,
KUCIIOPOJHBIC COCAUHCHUS,
KHCIIOPOIOCOePKAIITHEC
KHCJIOTBI M X COJIH.
IIpumenenue yraepoaa u ero
coenrHeHui. /Jlex/

OIIK-1-Bl1

JI1.2J13.2
013233




9.23

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

OIIK-1-B1

J1.3J12.1
013233

9.24

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

OIIK-1-Y1
OIIK-1-B1

JI1.1J13.1
0103233

9.25

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

OIIK-2-B1

JI1.2J12.2
013233

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

10.1

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

OIIK-1-B1

J.1J12.1
0103233

10.2

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

OIIK-2-Bl1

JI1.2J13.1
0102393

10.3

Coiicta s-mMetaiuios. /TIp/

OIIK-1-V1
OIIK-1-B1

JI1.3J12.2
012233

10.4

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

OIIK-1-Y1

JI1.2J13.2
013233

10.5

CsoiicTBa s-meTamios /J1ad/

OIIK-1-Y1

J.1J12.1
0103233

Paznen 11. CtpoeHue u
CBOICTBAa METAJJIOB P-
3J1eMEHTOB




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

OIIK-1-Y1

J.1J12.1
013233

11.2

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

OIIK-2-31

JI1.2J13.1
013233

11.3

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

OIIK-1-V1

JI1.3J12.2
013233

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

amromunwus. /Cp/

OIIK-1-Y1
OIIK-1-Bl1

JI1.2J13.2
0102393

CaoiicTBa p-
snemenToB /J1a6/

OIIK-1-B1

J.1J12.1
013233

P14

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

12.1

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

OIIK-1-B1

J.1J12.1
0103233

P27

12.2

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

OIIK-1-Y1

JI1.2J13.1
010233

P31

12.3

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

OIIK-1-V1

JI1.3J12.2
013233




12.4

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

OIIK-1-Y1
OIIK-1-B1

JI1.1J13.2
013233

12.5

CBoiicTBa XpoMa U €ro
coenuuenuii /J1ad/

OIIK-2-31
OIIK-2-B1

JI1.2J12.1
013233

P1

12.6

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

OIIK-1-Y1
OIIK-2-31

JI1.3J13.1
0103233

12.7

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

OIIK-1-B1
OIIK-2-31

JI1.1J12.2
013233

12.8

CBoiicTBa METAIIOB
ceMeiicTBa Kenesa U UX
coeaunenuii /J1ab/

OIIK-1-Y1

JI1.2J13.2
01090233

P7

12.9

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

coeaunenuii. /Cp/

OIIK-1-B1

JI1.3J12.1
013233

P31

12.10

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

OIIK-1-Y1
OIIK-2-31

JI1.1J13.1
0103233

12.11

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

OIIK-1-Y1
OIIK-2-31

JI1.2J12.2
013233

P24

12.12

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

OIIK-2-31
OIIK-2-Bl1

JI1.3J13.2
010233

P30

12.13

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

OIIK-1-Y1

J.1J12.1
0103233

P32




12.14 | Pa3ButHe 1OMEHHOTO 2 OIIK-1-B1 JI1.3J13.1
MPOU3BOICTBA B 215253
HoBorpowunxke. JlomeHHbII
MPOIIECC MPOU3BOJICTBA
gyyryHa. /Jlex/
Pa3nen 13. 5. Ctpoenue u
cBoiicTBa MeTaJLIoOB f-
3J1€MEHTOB.
13.1 |CamocTosITeNEHOE N3yUCHUE 3 OIIK-1-Y1 JI1.1J12.1J13. P30
yuebHoro marepuana B LMS OIIK-1-B1 1
Moodle:JlaHTaHOUIBI. 212233
O0mas xapakTepuCcTHKa
JJIEMEHTOB, HAXOKJICHHE B
MIPUPOAE U MOTyUYECHHUE.
OKCHIBI, THIPOKCHIBI.
IIpuMeHneHue 1aHTaHUNOB.
AxtuHonasl. OO1as
XapaKTepUCTUKA 3JIEMEHTOB,
HaXOXJIEHHE B TIPUPOJIE U
nony4enue. OKCUABI,
ruapoxcusl. [Ipumenenue
aktuHOUIOB. /Cp/
13.2 PenxozemMenbHbIC METAILTBI. 2 OIIK-1-B1 JI1.2J12.2J13.
HaX0KJ€HUE B IPUPOJIE. 2
[Ipumenenue B 213253
MIPOMBIIIJICHHOCTH. BrusiHne
IIpUMeECEH PeJKO3EMENbHBIX
METAaJIJIOB Ha CBOWCTBA
craneit u craBoB /JIex/
13.3 | KonTponbHas pabora 0 OIIK-1-V1 JI1.3J12.1J13. KM3
/Cp/ 1
212233
13.4 | Ox3amen /Cp/ 25 OIIK-1-B1 J1.1 KMm2
JI1.2J12.2J13.
2
212233
Paznea 14. IloaroroBka K
KOHTPOJIbHBIM
MEpONpHUSITHAM U
BBINOJIHSIEMBIM padoTam
14.1 | OO6bem vyacoB 8 OIIK-1-Y1 JI1.1J12.1J13.
CaMOCTOSITENILHOM PaboTHI Ha OIIK-1-B1 1
noaroroBky k KM /Cp/ OIIK-2-31 2192 33
OIIK-2-B1
142 | OO6bem yacoB 16 OIIK-1-Y1 JI1.2J12.2J13.
CaMOCTOSITENILHOM PabOTHI Ha OIIK-1-B1 2
noarotoBky k BP /Cp/ OIIK-2-31 2102233
OIIK-2-B1
5. ®OHJ OHEHOYHBIX MATEPUAJIOB
5.1. KontpoJbHble MeponpusiTus (KOHTPOJIbHasi padoTa, TecT, KOJUIOKBUYM, 9K3aMeH H T.I1), BOIPOCHI A5
CaMOCTOSITeIbHOM NOAT0TOBKHU
Kon KonTponbHoe EIJI;IO];?%MLE B
KM O — ZMKATOPBL OTIPOCHI JIJISI TOJITOTOBKH
KOMITETeHIIU ]
KM1 3auer OIIK-1-Y1;0I0IK-2- | 1. Xumus, KaK pa3jies ecTeCTBO3HaHM. 3HAaU€HHUE XUMHUH KaK Hay4YHOH
31 OCHOBHI MaTepuanoBeicHnsl. OCHOBHBIC TIOHSITHS XUMHHU: aTOM,

MOJIeKyJa, HOH, MOJIb, aTOMHAsl MOJIEKYJIIpHas Macca, CllocoObl UX
omnpeneneHust. OCHOBHbBIC 3aKOHBI XMMUH: 3aKOH COXPaHEHHS MacChl,
KaK OCHOBa MaTE€pHAaJIbHOTO OaaHca TEXHOIOTHYECKOTO Mpoliecca,
3aKOH ITOCTOSIHCTBA COCTaBa BEIECTB, 3aKOH DKBUBAJIECHTOB, 3aKOH
ABorazpo.

2. Ctpoenue aroMa. Macca ¥ 9HEpIusi B MaTepUATLHOM MHPE.
DneMeHTapHbIe YaCTHIIBI U TT0JIsl. Macca, 3apsi1, CIIHH U JPyTHe




CBOIfCTBA JIEMEHTAPHBIX BELIECTB. SIAPO U 3IEKTpOHHAS 000JI0UKA.
KBanToBbIe uncna. BonHoBast GpyHKIMS 1 3)1€KTPOHHAS TTIOTHOCTH B
aTome. ATomHBIe opouTany. [Ipuaimn [Tayss. EMKOCTB 37IeKTpOHHBIX
obosouek. IIpaBnno XyHaa v HOPSATOK 3aMOTHEHUS AaTOMHBIX
op6utaneil. [TpuHIMI HAaMMEHbILEH SHEPTHH.

3. CrpoeHue 31eKTPOHHBIX 000JIOUEK aTOMOB 31eMeHTOoB. [lonsaTre

3¢ GEKTUBHOTO 3apsia sapa aroMa. [IepHoIunIHOCTh CTPOCHHUS
3JIEKTPOHHBIX 000n04ek. IToTeHnHansl HOHU3AIUU U CPOACTBO K
3NEKTPOHY aToMa. Pasuycsl aTOMOB HOHOB. DIEKTPOOTPHULIATENBHOCTD
ATOMOB XMMHMUYECKHX JIEMEHTOB.

4. Ilepuomamuecknii 3axoH u [leproandeckas CHCTEMa XUMHUYECKHAX
3JIEMEHTOB B CBETE TEOPUH CTPOCHHUS aTOMa.

1. Xummueckast cBsa3b. CTpoeHue MoneKyIl. [IprarHE! 00pa3oBaHus
xuMudeckoi csssu. Ilpupona xummuueckoit cesisu. Moiekyia Bogopona
U Metoabl ee onucanus. Meron BC n rubpuan3zanust opouraneii.

2. BanenTtHoe cocTtosHMe aToMa. KoBaneHTHas CBSI3b B MHOTOATOMHBIX
MoJeKynax. JJoHOpHO-akLenTopHoe B3aumMoeiicteue. HanpasieHHOCTD
1 HaChIIAEMOCTh XMMHUYECKOM KOBAaJIEHTHOM CBS3H.

3. MexxMoneKyIspHble B3aUMOJCHCTBUS. XMMHUUYECKas CBA3b U TUIIBI
KpucTaoB. lloHHas cBs3b. B3auMonelicTBue HOHOB KpUCTAIUINYECKOH
pelIeTky. DHeprist HOHHOH KPUCTAIIIMIECKON PELIeTKH, BIUSHIE
pa3MepoB U 3aps10B HOHOB. Cuibl Ban-nep-Baansca.
OpueHTannoOHHOE, HHAYKIIMOHHOE U JICIIEPCHOHHOE
MEXMOJICKYIISIPHOE B3aHMOICHCTBHE.

4. OCHOBBI XMMHUYECKOH TEPMOANHAMHUKH. DHEPreTHUECKUE
XapaKTepHCTHKH XMMUUeCKHX peakuuil. [lepsoe Hauano
TepMoanHaMHUKH. [IpeBpamienue sHeprui 1 paboTHI B

XUMHYECKHUX npoueccax. Tepmoxumus. 3akoH ['ecca. Pacuerst
TEIUTOBBIX 3((HEKTOB peaKIIuii.

5. Bropoe Havano tepMonuHaMuku. [Torstue 06 suTponvu. M3meHenune
SHTPONUH MPH (Pa30BEIX M XUMHIECKUX IIPEBPAIICHUAX.
Camorpon3BoibHOE poTeKanue peakuuid. Dueprust [ m60ca. Ponb
SHTAIBITUHHOTO U SHTPOIHHHOrO ()aKTOPOB B OINPEICIICHIN
HaIpaBJIeHH IIporiecca.

6. OcHOBBI XUMHUUECKOH KHHETHKH. CKOPOCTh XUMHUYECKOH PEaKIuy 1
(hakTOpEI ee onpeaesomue. 3aBUCHMOCTb CKOPOCTH PEaKIUH OT
KOHIICHTPAIINU PEareHTOB.

Kunetnuaeckoe ypasaerne peakiun. [Ipasmio Barr-T'odda. Korcranra
CKOPOCTH peakiiy. DHeprus akTuBaiuy. Karanus u karanu-3aTtopsl.

7. Xumuueckoe paBHoBecre. OOpaTUMbIe N HEOOPATUMbIE XUMHYECKHE
peakiy. KoHcTaHTa XMMHYIECKOTO PaBHOBECHS U €€ CBSA3b C YHEprHei
T'u66ca. CMemeHne XUMHYIECKOr0 PaBHOBECHUS TP H3MEHEHUH
ycnosuil. [Ipunnun Jle-arense.

8. O0mme cBoiicTBa pacTBOPOB. PacTBOpHI Kak MHOTO KOMITOHEHTHBIE
cHcTeMBl. PacTBopuTens 1 pacTBopsieMoe BemecTBO. PacTBOpHMOCTS.
HaceleHHbIe 1 HEHACHIIIEHHbIE, TEPECHICHHBIC, Pa30aBIeHHbIE U
KOHIIEHTPUPOBaHHBIE pacTBOPLL. B3anMoelicTBuE pacTBOPEHHOTO
BEII[ECTBA U PACTBOPUTEIIS.

9. PacTBOpHBI HEANIEKTPONUTOB. 3aK0oHBI Payis. JlaBneHne u cocTaB mapa
HaJl pacTBopoM. Kpucramnmusanus u kuneHue pactsopa. Kpuockonus u
90YIITHOCKOTIHSL.

10. PacTBOpBI 371EKTPONUTOB. DIEKTPOIIUTHUECKAS JUCCOLIMALMS
PacTBOPEHHBIX BelecTB. Teopus NeKTPOIUTHIECKONH AUCCOLUALIUH.
KoHcTaHTa 1 CTeNeHb UCCONUAINHN C1a00ro 3IEKTPOIUTA. 3aKOH
pazb6aenenus Ocpaiba.

11. PacTBOpPBI CHIIBHBIX AIIEKTPOIUTOB. Kaxkymmasics cTeneHs
JMCCOLMAIN CHUIIBHOTO 3JIEKTPOJINTA. AKTUBHOCTb U KOO (PHUIIUEHT
aKTHBHOCTH. MloHHOE npon3BeieHne BoIbl. BomoponHelil n
TUIPOKCUIIBHBIN NoKa3aTenu. MIHIuKaTopsl.

12. OKHUCIUTENBEHO-BOCCTAHOBUTEIBHBIE TIPOLIECCHI, KAK PEaKIUu
nepeHoca 3nekTpoHa. OKMCINTENH, BOCCTAHOBUTEIH. THITBI
OKHCJINTEIbHO-BOCCTAHOBUTEIBHBIX peaknuii. KonnuecTBeHHbIE
XapaKTepPHCTHKH OKUCIUTENEHO-BOCCTAHOBUTEIBHBIX IIPOIIECCOB.

13. DnexTpoaHble MOTEHIMANBI METAILIOB. ['anbBaHUYECKUH AIEMEHT.
Bogopoasstii anekrpos. YpaBHeHue IpHCTa. DIEKTPOIU3 paCTBOPOB U
pacIuiaBoB. DNEKTPOIUTHYECKOE OyYCHHE METAILIOB.
OneKkTpoxuMu4eckasi KOppo3us MeTaJlIOoB.







KM2

OK3aMCH

OIIK-1-Y1;0IIK-1-
B1;0I1K-2-31;0IIK-
2-B1

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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




TUIPOKCUIIbHBIN Moka3aTenu. THaukaropsl.

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

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

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

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

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

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

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

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

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

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

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

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

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

26. INoarpynma nuHKa. O6Imas XapakTepUCTHKA JIEMEHTOB,
HaxoXKI€HHE B pUpoje U noxydeHue. OKCUIbI, THAPOKCHUIBL.
ITpuMmeHeHUE 11EMEHTOB MOATPYIIBI IUHKA.

27. Jlantanuabl. AKTHHEABL. OOIIas XapaKTepHUCTHKA HIEMEHTOB,
HaXOXJGHHE B IpUpoje U norydeHue. OKCUIBI, THAPOKCHUIBL.
[Ipumenenue.




KM3

KontponbsHas
pabota Nel

OIK-2-B1;01TK-2-
31

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

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

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

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

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

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

a) a30THAs KHUCJIOTA U TUIPOKCUJ ITUHKA,

0) KapOOHAT KaJbLHs U CONISIHAs KUCIIOTa.

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

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

KMm4

KontponbsHas
pabora Ne2

OIIK-1-B1;01TK-2-
31

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

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

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

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

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

5.2. IlepeyeHnb padoT, BbINOJHSIE

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

Kox Hasparue IIposepsiembie
WUHIUKATOPBI Copepxanue paboTh
paboTsl paboTsl N
KOMTIETSHIINH
P1 Jlaboparopras OIIK-1-Y1;0IIK-1- | 1.[daiiTe XapakTepUCTUKyY OKCHAM, Ha KaKHe KIacChl MOAPa3IeNSIOTCS
pabota Nel B1 OKCH/IBI.
CBOICTBa OCHOBHBIX 2. CBoiicTBa OCHOBHBIX COCAMHCHUH.
KJIacCOB 3. CpoiicTBa kucioT. Kucnoponocoaepskamime 1 0€CKHCIOPOAHBIC
COeIMHEHUN KucaoTel. HazBanue conen.
4. Conu. CBoiicTBa, Kiaccu(UKaIUs, JUCCONUALIHS
P2 JlaboparopHast OIIK-2-31;0I1K-2- 1. ChopmynupoBaTh 3aKOH SKBUBAJICHTOB.
pabota Ne2 3akon B1 2. PaccunTtars 3KBHBAJEHTHYIO MACCy 33JaHHOIO BELIECTBA.
9KBUBAJICHTOB 3. PaccunTaTh SKBHBaJICHTHBII 00BEM ra3a.

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




P3 Jlaboparopras OIIK-1-Y1;0IIK-2- | 1. YMeTb pacCUHTBHIBATh CTEIICHU OKHCIICHHS AJIEMEHTOB B BEIIECTBAX.
paborta Ne3 31 2. JlaTh onpe/iesieHre MOHSATHIO OKUCTUTENb. [[puBecTH npumepsl
OKHCIUTENFHOBOCCT TUTIMYHBIX OKUCIIUTEIEH.
aHOBUTEIILHBIE 3. laTe onpezesieHre TOHATHIO BOCCTAaHOBUTENb. [IpuBecTH mpuMepsI
peakuu TUIIMYHBIX BOCCTAHOBUTEIIEH.

4. OLEHHUTH OKHCIIUTEIHHO-BOCCTAHOBHUTEIIBHYIO CIIOCOOHOCTD
BEII[ECTBA.

P4 JlaGoparopHast OIIK-1-B1;0OIIK-2- | 1. [Jatb onpeneneHre NOHATHIO dNekTpoin3. [IpaBua Beioopa
paborta Ne 4 B1 MPOLIECCOB Ha KaTOJE U aHOAE B DJIEKTPOJIHU3E PACTBOPOB DIIEKTPOIHUTOB.
DIEeKTPoIH3 B 2. aTb onpezeseHne MOHITUIO FaIbBAHUYECKUN 3JIEMEHT.
pacTBOpax 3. CocTaBHUTH CXEMBI TATbBAHHYIECKUX HIEMEHTOB C 3aJaHHBIMH
JJIEKTPOIUTOB. 9JIEKTPOAAMHU.
l'anbBannveckue 4. Paccuutare 3/IC rajapBaHU4ECKOrO 3JIEMEHTA.

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

PS5 JlaGoparopHast OIIK-1-Y1;0IIK-1- | 1. PacTBOopeHue kak pU3NKO-XMMUYECKUN MPOLECC.
paborta Ne 5 Bl 2. BeipakeHHe KOHIICHTPAIWHA PacTBOPOB, 3HaHUE (HOPMyJT pacyeTa
[IpurorosneHue KOHIICHTPAIIHN.
pacTBopa 3a1aHHOI 3. [TonsiTHE TUTPOBaHMS, OCHOBHASI (YOPMYyiIa THTPOBAHHMS.
KOHLIEHTPALHH.

P6 JlaboparopHast OIIK-2-31;0I1K-2- 1. DHepreTuka XMMUYECKUX PEaKIUi, pa3HOBUAHOCTH PEaKIUii 10
pabora Ne 6 Bl TETIIOBOMY 3P EKTy.

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

P7 JlaboparopHast OIIK-1-Y1;0I0K-1- | 1. CKOpOCTh XMMHUYECKOH peakiinu. 3aKOH IEeHCTBYIOUINX MacC.
pabota Ne§ B1 2. Xumm4eckoe paBHOBECHE U (DaKTOPHI, BIHSIONINE Ha CMEIICHHE
Wzyuenune ckopocTi XUMHUYECKOTO PAaBHOBECHS.

XUMHUYECKON 3. [Ipunuwmn Jle-Illatense.

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

BIIMSIIOIIMX Ha Hee

P8 JlaboparopHast OIIK-2-31;0I1K-2- 1. Kakue coequHEHHST OTHOCSTCS K KOMIJIEKCHBIM COE€IUHEHUSIM?
pabora Ne 9 B1 ITpuBeaure npuMepsl.

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

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

P9 Jlaboparopras OIIK-1-B1 1. Kakyro MakCUMasbHYI0 CTEIIEHb OKUCIIEHHSI MOKET IPOSIBILATH B
paborta Ne 10 CBOUX COEIUHEHUIX
CBoiicTBa a) drop,
anemenToB VII A 6) xop?

TPYIIIBI U UX ITouemy ¢TOp, B OTIMUKE OT OCTAIBLHBIX TAIIOTEHOB, HE MOXKET
COEIMHEHUI MPOSIBIISATh TTOJIOKUTENBHON CTENIEHH OKHCIIEHUS?
2. Kak n3MeHs0TCsl HeMeTaNInYeCKUE CBOMCTBA aTOMOB C
YBEIIMYEHUEM MOPSIIKOBOrO HOMEpa B psiAy rajsoreHoB? Yem 310
o0bsicHsieTcs?
3. CpaBHUTE BOCCTAaHOBUTEIbHbBIE CBOWCTBA IaJOI€HUI-MOHOB. MoryT
JIF TAJIOTEHOBOAOPOMBI B KaKHX-JINO0 PEAKIUIX UTPaTh POIb
okucnutena? Jlalite MOTUBUPOBAHHBIA OTBET.
P10 JlaGoparopHast OIIK-2-B1;OIIK-2- | 1. YeM o0bsCHSETCS, UTO Cepa, CelieH, TeJUTyp MpOSBISIOT Oonee

pabora Ne 11
CBolicTBa Cephl U ee
COeIMHEHU I

31

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

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

3. HazoBute coeTmHEHUS

Cephl, B KOTOPBIX OHA SBJISCTCS:

a) TOJIbKO BOCCTAHOBHTEJIEM,

0) TOJBKO OKUCIIUTEIIEM,

B) BOCCTAHOBHUTEJIEM U OKUCIIUTEIICM.

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




P11

Jlaboparopras
paborta Ne 12
CsolicTBa
aneMmeHToB VI A
TPYIIIBL U UX
COCIUHCHUMN

OIIK-1-Y1;0IIK-1-
Bl

1. [Touemy Mexay MoJIEKyJlaMU BOJIOPOJIa M MOJIEKYJIaMH KHCIIOpOJia He
00pa3yIoTcst BOJOPOIHBIC CBSI3U?

2. [Mouemy B Ilepuoanueckoii cucreMe XUMHUYECKHUX 3JIEMEHTOB
BOJIOPOJ OTHOCAT Kak K I Tak u x VII rpynme?

3. B Buzie Kakux HOHOB BOAOPOJ MOXKET BXOAUTH B COCTaB XUMUYECKUX
coenuHeHU? Vlcxoas U3 CTpOEHUs aToMa KUCIIOPO/ia, YKaKUTE €ro
BaJICHTHBIE BOBMOXXHOCTH. Kakue creneHu OKUCIeHHs IPOSBIISET
KHCJIOPOJI B COETUHEHUSIX?

P12

JlaGoparopHast
pabora Ne 13
CaoiicTBa
371eMeHTOB V A
TPYIIIBI U UX
COEIMHEHU I

OIIK-2-31

1. CpaBHUTE aTOMHBIE XapaKTEPUCTUKH (ATOMHBINA paguyc, JHEPIUs
MOHM3ALIH, SHEPTHs CPOJCTBA K DJIEKTPOHY, DIIEKTPOOTPHLIATEIBHOCTD)
HemeTaioB VA, IVA u VIA rpynn u onpeaenure NpuuuHy UX
pasnu4ui.

2. Kakoif u3 ra3o00pa3HbIX THIPUAOB IIEMEHTOB MATON TPYTIIBI B
MEHBIIEH cTene-HU NPOSIBIISIET BOCCTaHOBUTEIbHbIE cBOMCTBA? OTBET
MOTUBHUPYWUTE, UCXOJS U3 NOJI0KEHUS SJIEMEHTOB B IEPUOJUUECKON
CHCTEME.

3. CpaBHUTE TEPMUYECKYIO YCTOMYUBOCTD, OKHCIUTEIBHO-
BOCCTaHOBHUTEIBHYIO CIIOCOOHOCTh a30THCTON M a30THOM KHCIIOT.

4. Ilepeuncnute OKCUABI a30Ta, KOTOPBIE OTHOCSTCS K KUCIOTHBIM
oxcuaam. CoctaBbTe UX HOPMYIIBI U HOPMYIIBI KUCIIOT,

P13

JlaboparopHast
pabota Ne 14
CpoiicTBa
aneMmeHToB [V A
TPYIIIEL ¥ UX
COEIMHEHU I

OIIK-1-Y1

1. Ha xaKkux NomypOoBHSAX HAXOIATCS BaJE€HTHBIE JIEKTPOHBI Y
anemeHToB [V A rpynmer? Kakue creneHn oknciieHns Haubomiee
XapaKTepHbI I HEMETA/UIOB 3ToH rpymnmsl? OnpeeniTe CTeneHb
okHcieHus atoma yriepona B coeaqunenusix: CH4, CH30OH, HCOOH,
CO2. KakoBa ero BaJICHTHOCTb B 3TUX COCIUHEHUAX?

2. Kakwue ayumoTporrHbie MOANGHUKANH YIIIepoaa U KPEMHHS H3BECTHBI?
OxapaxrepusyiTe alIOTPONHbIC MOAU(UKAINY YIIEPOaa U YKAXKHUTE
NPUYUHY Pa3IHyKs UX CBOMCTB.

3. Kakue XMMHUECKHE CBS3M XapaKTePHBI TS COSTUHEHUH yriiepoaa?
Kak 00bscHNTS THHEHHOE cTpoeHne MoneKyisl CO2?

4. YTO MOHUMAIOT I1OJ] )KECTKOCTHIO BO/bI? Ha30BUTE BUIBI JKECTKOCTH.
Ipennoxure criocoObl ycTpaHEH s KapOOHATHOMN XKECTKOCTH BOJBI

P14

JlaGoparopras
pabota Ne 15
CaoiicTBa s-
METaJUIOB.

OIIK-1-B1

1. UeM MOXHO OOBSICHHTH OOJBIIYIO BOCCTAHOBHTEIBHYIO CIIOCOOHOCTh
IeT0YHBIX MeTayuioB? [ToyeMy menoyHo3eMenbHbIE METAIUTEI OoJiee
ci1abble BOCCTAaHOBUTEIIH, 110 CPABHEHHIO CO IICIOYHBIMU METaiiaMu?
2. [ToyeMy ieOYHBIC METAJUTBI HE MPUMEHSIOTCS /11 BOCCTAHOBJICHHUS
MeHee aKTHBHBIX METAJUIOB U3 BOJIHBIX PACTBOPOB UX COJNEH?

3. Kak u mouemy U3MEHSIOTCSI OCHOBHBIE CBOHCTBA B psiny a) LIOH —
CsOH; 6) Be(OH)2 — Ba(OH)2?

4. HazoBHTE OCHOBHBIEC CITOCOOBI TTOYYCHHSI MIETOYHBIX U
HIEI0YHO3EMEILHBIX METAIIIIOB

P15

Jlaboparopras
pabora Ne 16
CsoiicTBa p-
3JIEMEHTOB

OIIK-1-B1;0ITK-2-
Bl

1. Ha noBepxHOCTH aJIFOMUHUEBON IUIACTUHKU OT JIOJTOT0 XpaHEHUs
o0pasyeTcs HaJleT OKCHJa U TUAPOKCUAA altoMUHuUs. Kak yaaauTe 31ot
HaJIeT XMMHUYECKUM ITyTEM, HE 3aTPOHYB MeTasuia?

2. [ToyeMy cBUHEII HE pacTBOPSETCS B pa30aBIeHHBIX COMISTHON H
CEpHOI KUCIJIOTaX, XOTSI U PACIIOIOKEH B PSIy HANPSKEHUH J10
Bosiopoaa?

3. Kakue crerneHnu OKHCIEHHS POSBIISIOT OJIOBO U CBUHEI] B CBOMX
coenHeHMsIX? B Kakoii cTerneHn OKUCICHHS OJJUH U3 HUX SIBISIETCS
a) CWJIbHBIM OKHCJIUTEJIEM,

0) crbHBIM BoccTaHOBHUTeNeM? [IpuBeauTe mpuMepsl
COOTBETCTBYIOIIMX COEINHEHUI.

4. [Mouemy 3ameHa paz0aBIECHHON KHCIOTH Ha KOHIEHTPHPOBAHHYIO
ONaronpuATCTBYET PaCTBOPEHHIO CBUHIIA B CEPHON KUCIIOTE
MOJIAaBJISIET €T0 B CIIyyae C a30THOU KUCIOTON?

P16

JlaGoparopras
pabota Nel7
CBoiicTBa Xpoma u
€ro COe/IMHEHU I

OIIK-1-Y1;0IIK-1-
B1

1. Kakue cTeneHn OKHUCIEHUS MPOSBIISIOT 3JIEMEHTHI TIOATPYIIIHI
BaHaaus? OnpenenuTe CTETIeHN OKUCICHHUS BaHaIusl B noHax VO2+,
V4092-, V60O174-.

2. VkaxuTte, Ha CBOWCTBA KakuX ieMeHToB V B u VI B noarpynn
BIIMSET JAaHTAHOMIHOE CokaThe. KakOBEBI IOCIEACTBYS STOTO BIMSHUS?
3. KakoBa peakiusi BOAHBIX PaCTBOPOB XpOMaTa U AUXpoMara Kanus?
OTtBeT 000CHYHTE.

4. Kak n3MeHsieTcsl KUCIOTHO-OCHOBHBIN XapaKTep CBONCTB OKCHUIOB U
THIPOKCHUIIOB DJIEMEHTOB MOATPYIIN BaHAIUSI U XpOMa TP TIePEX0oe OT
HM3IIEH CTEIICHN OKUCICHHS K BBICIICH?




P17

Jlaboparopras
paborta Nel8
CBolicTBa METAIIJIOB
ceMelicTBa Keje3a U
HUX COeIUHEHUN

OIIK-2-B1

1. Kakue creneHu OKUCIIEHUS XapaKTEPHbI U1 METAJLIOB CEMENUCTBA
xenesa?

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

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

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

P18 [IpakTrdeckoe OIIK-1-Y1;0IIK-1- | OcHOBHBIE KJIACCHI XUMHUUECKHUX COETUHEHHI
3aHgTue Nel B1;0IIK-2-31;0I1K-
2-B1
P19 IIpaxTudeckoe OIIK-1-B1;0IIK-2- |3akoH 3KBUBaJICHOB. PerieHue pacyeTHbIX 3a1a4
3aHsTHe Ne2 B1
P20 IIpaxkTuyeckoe OIIK-1-Y1;0IIK-1- | OKHCAUTENbHO-BOCCTAHOBUTENBHBIE PEAKLUK. Y paBHEHUS
3ansTue Ne3 B1 9JIEKTPOHHOTO OajaHca.
P21 IIpaxkTryeckoe OIIK-2-B1 DIEKTPOXUMHUUECKUE NTPOLIECCHL: KOPPO3USI METAIIIOB, FaJIbBAHUYECKUN
3ansTue Ned 3JIEMEHT, 3JeKTpoin3. [IpumMeHeHrne JaHHBIX IPOIIECCOB B
METaJUTypIruu.
P22 [IpakTryeckoe OIIK-2-B1;OIIK-2- | PactBopsl. Pacuer koHLIeHTpaLuii pacTBOPOB.
3aHsTHe Ne5 31
P23 [IpakTuueckoe OIIK-1-Y1;0IIK-1- | Peakuuu nonnoro oomeHa. ['maponus coneil, BusHUE HOHOB METAJLIOB
CaoiicTBa B1 Ha n3meHenue pH pactBopa.
pacTBOpOB.
3ansTue Neb
P24 IIpakTuyeckoe OIIK-1-Y1;0IIK-2- | OcHOBHI TepMOXUMHUH. PacueT TemaoBbIX 3¢ PeKToB peakuuit
3aHgaTHe No§ 31;0I1K-1-B1
P25 IIpakTudeckoe OIIK-2-B1;0IIK-2- | Xumuueckoe paBHOBecue. CMeleHNe XUMUUECKOTO PAaBHOBECUS B
3aHgTue Ne9 31;0I1K-1-B1 CHCTEME
P26 [IpakTuueckoe OIIK-1-Y1;0IIK-1- | KommuiekcHble comu. HomeHkiatypa, o0pa3oBanue, pa3pylieHue
3ausTHe Nel0 B1 KOMIUIEKCHBIX conell. 3HaueHue B METaJLTypriun
P27 IIpaxkTuyeckoe OIIK-2-31;0IIK-2- | CoiictBa snemeHnToB VII A rpynnsl 1 ux coeIuHEHUH
3ansTue Nell B1
P28 [IpakTuueckoe OIIK-1-Y1;0I0K-1- |CgpoiictBa 3nemeHnToB VI A rpynmsl U X COeIMHEHUH
3ansTue Nel2 B1
P29 [IpakTuueckoe OIIK-2-31;0I1K-1- | CpoiicTBa 31eMeHTOB V A TPYIIBI U UX COSAMHEHUN
3ansTue Nel3 B1
P30 [IpakTuueckoe OIIK-2-B1;OIIK-1- | CgoiictBa snemMeHnToB IV A rpymniisl U UX COeAMHEHUIA
3ansTue Nel4 B1
P31 [IpakTrdeckoe OIIK-1-B1;OIIK-1- | CBoiicTBa s- METaJLIOB.
3ansTHe Nel5 V1
P32 IIpakTuyeckoe OIIK-1-Y1;0IIK-1- | Amomununid. O611as XapakTepUCTHKa, HOIydeHue, GU3HIeCKue U
3augTHe Nel6 B1;0I1K-2-31;0IIK- |xumuueckue cBoiictBa. OKCH, THAPOKCH]I, COIH ATFOMUHUS.
2-B1 [IpuMeHeHne anfOMUHUS U €T0 COSTUHEHHH.
P33 [IpakTuueckoe OIIK-1-Y1;0IIK-1- |TToarpymma Mean. OcOOEHHOCTH XUMHUYECKIX CBOWCTB MM, cepedpa u
3ansitue Nel7 B1;0ITK-2-31;0I1K- |3010Ta. 3Hau€HHE STUX METAJIIOB B TIPOMBIIIUIEHHOCTH.
2-B1
P34 [TpakTuueckoe OIIK-1-Y1;0IIK-1- |IToarpymnmna muaka. O01ias XxapakTeprcTUKa SJIEMEHTOB, HAX0XK/IECHUE B

3aHsaTHe Nel8

B1;0I1K-2-31;0ITK-
2-Bl

npupoze u nonydyenue. OKcubl, THAPOKCUbL. [IpuMeHeHe 31eMEHTOB
HNOATPYIIIbI LIUHKA.

5.3. OuneHoyHbIe MaTepuajibl, HCNOJb3YyE€MbI€ [JISl IK3aMEHa (6I/IJ16T]>I, TECThI H T.l'l.)

DdenepaabHOE TOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTEeIbHOE YUPEKICHUE
BBICILICTO MPO(ECCHOHATBEHOIO 00pa30BaHuUs
«HanuoHanbHbIM HccaenoBaTenbCKuid TexHoorndeckuit yausepcuret «MUCUCy
HoBotponrkuii rmran

Ka(bez[pa MaTEeMaTHUKHU U €CTCCTBO3HAHUA

DK3aMeHannoOHHBIH OrmteT Ne

Jucnummmaa: XuMus




dopma o0ydeHus: 3a04Has
dopma npoBeICHHS: YCTHAS

1. O6bsacHUTE, Ha 4€M OCHOBAHO pa3JieIeHHe XUMUYECKUX JIEMEHTOB Ha METAJlIbI U HeMeTalllbl. KpaTko MosicCHUTE pacmonokKeHne
MeTaiuioB B [lepronudeckoil cucremMe, MPUBEANTE UX XUMHUYECKYIO M OOIIETEXHUUECKYIO KIaCCU(UKALIUH.

2. CoctaBbTe ypaBHEHUS PeakIii, KOTOPBIE MPOBOIAT AT OCYIIECTBICHUS CIEAYIOMNX IPEBPAIICHHH!

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

Peaxuni noHHOTO OOMEHA COMTPOBOIUTE HOHHO-MOJICKYJIIPHEIMH YPaBHEHHAMH, & OKHCIUTEIEHO-BOCCTAHOBUTEIBHYIO PEAKITHIO
3aMUIINTE HA OCHOBAHUHU JICKTPOHHBIX YPaBHEHUM.

3. IllenouHble METAJUIBI TAK XK€, KaK U METOYHN MOIY4aloT JIEKTPOXUMHUYECKU. B 4éM 3akitoyaeTcs pasznnyue Moay4eHHs 3THM
METOZIOM HaTpUsl U TUAPOKCUIA HATPpHs U3 xiopuaa Hatpus? [IpuBeaure 31eKTpOAHbIE U TIOJIHBIE YPABHEHUS 3THX IIPOLIECCOB.
CKOJIBKO HATPHSL MOXKHO TOIYYHTh, €CIH 3IEKTPONIN3 IPOBOAUTH B TeueHue 1 1 30 MuH mpu cune Toka 15 A ¢ ygérom Toro, 4to
BBIXOJ1 IO TOKY cocTasisieT 90% ?

4. Ilepeuncaure, B BUAE KaKUX COEIUHEHUI BCTpeUaeTcs B IPUpoJe xene30. Kakue crutaBel Ha OCHOBE XKelle3a MOy4aroT B
MeTautypruu? Uto oHu coboii MpeACcTaBIsIOT U KaKoe MPOMBIIIIIEHHOE IPUMEHEHHE UMEIOT?

5. IIpu pactBopennu 0,5 T H3BECTHSKA B CONTHOH kucmote nomydero 75 mir CO2 ( 23°C u 104 xI1a ). Berauciure nporeHTHOS
copepxanue CaCO3 B u3BecTHsIKe. [y uero HykeH U3BECTHAK B MeTauTyprun? Kakue npyrue kapOOHAThI, ITUPOKO
UCIIOJIb3YEMBbIE B TIPOMBIIIIICHHOCTH, BaM M3BECTHBI M KAKOBO MX NPUMEHEHUE?

6. Onpenenure Maccy 5%-HOTO pacTBOpa MEPOKCHIA BOAOPOIa, HEOOX0AUMOTro Juist okucieHus: 100 M1 OTHOMOJISIPHOTO pacTBoOpa
cynbdara xenesa (II) B mpucyTcTBun cepHoit KUCIOTHL. JIucTaHIIMOHHO dK3aMeH mpoBoAuTcs B LMS Moodle. Dx3ameHalmoHHBIN
tect conepxut 30 3amanuii. Ha pemerne orBogurcst 30 MUHYT. Pa3penieHHbIC ONBITKY - JBE. 3a4MTHIBACTCS HAMITYIITHIA
pesynbTar. O0pasel 3a1aHuid 11 9K3aMeHa, MPOBOJMMOTO aucTaninonHo B LMS Moodle (OITK-1; OITK-4)

1.AToMm 3neMenTa nMeeT KoHduryparuo 1522s22p63s23p64s13p5.Ykaxute nepruo, TpyIiy, MOArPyIny, MAKCHMAIbHYIO CTEICHb
OKHCIICHUS ¥ (POpMYJTy BBICIIETO THAPOKCHA TAHHOTO 3JICMEHTA.

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

2. ns snementoB Cl - S - P - Si onpexnenwre:
1. 3aKOHOMEPHOCTh U3MEHCHHUS ATOMHOTO PaIyca;
2. 3aKOHOMEPHOCTh U3MEHEHHSI HEMETAJIIMIECKHX CBOMCTB.
YBEJIMYHUBACTCS, YMCHBIIIAIOTCS
YMEHBIIACTCS, YMEHBIIATCS
YMEHBIIAETCSI, YBEITUUUBAIOTCS
YBEJIMYUBACTCS, YBEINYHNBAKOTCS
3.PaccTaBbTe COOTBETCTBHE YTBEPKACHUI
yactuua P(3-)
gactuna P (+5)
gactuia Mn (+4)

aToM JIF000ro Meraia

4.13 mpeuT0KeHHBIX BEIIECTB BEIOEPUTE BEIIECTBA C MOJIEKYJIIPHBIM CTPOSHHEM: BOJia, KapOOHAT HATPHs, YIIICKHUCIIbIH Ta3, Hox,
JKee30, OKCU KpeMHUs (4)

BOJIa, YIJIEKUCIIBIN Ia3, oz
BOJIa, KapOOHAT HATPHUS, O
BOJIA, YIJIEKUCIBIHA ra3, OKCUA KpeMHUs (4)
BOJIa, YIJICKUCIIBIH Ta3, o1, KapOoHAT HATPHS
5.CornacHO TEPMOXUMHUYECKOMY YPaBHEHHIO PEaKIIH TOPEHHS alleTUICHA

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

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




13050.0000
7.CorilacHO TEpMOXMMHUYECKOMY YPaBHEHHIO PEAKIMU TOPEHHSI METaHa
CH4(r)+202(r) = CO2(r) + 2H20(r) + 802 xIx

qutst ioyuenus 4010 x/Ix TermnoTel moTpedyercst MeTaH (H.y.) 00beMoM 1. (Hy.)

112.0000

8.Br1bepute (hakTOpHI, yBEIUIUBAIOLINE CKOPOCTh PEAKIIMU OKHCICHH aMMHUaKa B IPUCYTCTBUH [UIATHHBI:
4NH3(r)+502(t) = 4NO(1) + 6H20(1) + Q

IIOBBIILICHHUEC 06I.U,CFO JAaBJICHUSA

MOBBIIICHHE TEMIIEPATYPBI

HaJIMYUe KaTainu3aropa

TOBBIIIECHUEC KOHIICHTPAIIUU KHUCI0pOaa
MOBBIIIEHHE KOHI[CHTPAI[MU BOJSIHBIX [TAPOB
MOHMKCHUEC TEMIICPATYPhI

9. Bribepute (axkTopsl, yBEIUUIHUBAIOINE CKOPOCTh PEAKIIUU OKUCIIEHHS aMMHUAKa B IPUCYTCTBUU IIATUHBIL:
4NH3(1)+502(1) = 4NO(1) + 6H20(T) + Q

HOBBIIIEHHE OOIETO AABICHUS

IOBBILLIEHUE TEMIIEPATYPBI

HaJIn4Me KaTaau3aTopa

MOBBIIIEHHE KOHIIEHTPALUH KUCIOPOa
MOBBIIIEHHE KOHIIEHTPALUH BOJSHBIX ITapOB
MIOHW)KEHUE TEMIIEPATyPhI

10. Beioepure hakTopsl, KOTOpBIE OYAYT YBEIUYMBATH BBIXOJ IPOAYKTA PEaKIINU
Fe203(tB)+3H2(r) = 2Fe(1B) + 3H20(T) - Q
MOHHU3HUTH TEMITEPaTypy, IIOHU3UTH O0IIee TaBJICHUC
MTOBBICHTH TEMIIEPATy Py, MOBBICUTH JIaBICHUE BOIOPOA, IOHU3UTh KOHIIEHTPAIINIO BOISHOTO Iapa
MIOBBICUTEH TEMIIEPATYPY, MOBBICUTH IABIEHUE BOAOPO/A, TOBBICUTH KOHIIEHTPAIIMIO BOJASHOTO Mapa

MOHU3UTH TEMIIEPATYPY, IIOBBICUTH JaBJICHUC BOAOPOAA, TIOHU3UTHh KOHICHTPAIlUIO BOASAHOIO I1apa

11.CrombKO TpaMMOB THAPOKCHAA HATPUs He0OxoaumMo B3sTh st mpurotoierus 400 r 10%-ro pactBopa?

40.0000
12.Cmemanu 400 r 10%-ro u 100 r 70%-ro pacTBOpPOB cepHO KUCIOTHI. HaliiuTe KOHLIEHTPAIMIO KUCIOTHI B TIOJIyY€HHOM
pacTBope.
22.0000
13.B 1 1 Bogs! pactBopuau 300 11 xsmopoBogoposa (H.y.). Haliante MaccoByIO SO0 KUCJIOTHI B ITOTy4E€HHOM pacTBope. OTBET B
HPOLICHTaX OKPYIJIUTE IO LENIOTO.
33.0000
14.113 mpetoxKeHHBIX ITap BEIIECTB, BRIOEPUTE Ty Mapy BEIIECTB, KOTOPHIE OJHOBPEMEHHO MOTYT COCYIIIECTBOBAThH B PACTBOPE.
KOH u FeCl3
KOH u AgNO3

KOH u CuSO4
KOH u NaOH




15.13BeCTHO, YTO COJIM METAJLIOB B PACTBOPAX M3MEHSIOT KHCIOTHOCTH cpeibl. Kakosa pH pacTtBopa, comepikaniero coiu Xjaopuia
AFOMUHHS ¥ HUTpaTa xenesa (3)?

pH<7

pH<14

pH>7

pH=7
17.0npenennute OKUCIUTEND B JAHHON peakIiu
2HI +2FeCl3 = 12+2FeCI2 + 2HCI ,

KaK MEHSETCS CTeIICHb OKHCIICHNS OKHCINTEN? BEIOepruTe COOTBETCTBYIOIIEE YpaBHEHHE SJICKTPOHHOTO OanaHca.

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

18.0npenennure OKUCIUTEIBHO-BOCCTAHOBUTEIbHbIE CBOMCTBA BEILECTB B IIPEVIOKEHHBIX IPYIIaxX

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

K2Cr207, FeO, CH4, Al

19.MeTomoM >IIeKTPOHHOTO OaaHca paccTaBbTe KO3()(OUIIMEHTH B TaHHOM YPaBHECHHH:
H2S +02 = S02 + H20
Omnpenenure CTEeHH OKUCICHUS 3IIEMEHTOB, OKHCIUTENb 1 BOCCTAHOBHUTEIb, BRIOCPHUTE IIPABIIIBHBIC YTBEPIKICHHS
K03 PUIMEHT nepes OKUCINTENEM PaBeH 3, KUCIOPO.] OKUCIISIETCS
K03 PHUIIMEHT TIepe/T OKUCIIUTENEM paBeH 3, cepa OKUCIIETCS
K03(h(GHULIUEHT Nepes OKUCIUTENIEM PaBeH 2, cepa BOCCTaHABINBAETCS
K03(QPUIINMEHT nepes OKUCINTENEM PaBeH 3, cepa BOCCTaHABIMBACTCS
20.0Onpenenure Bemectsa X1 u X2 B 1aHHOU cxeMe NpeBpalleHUH
CI2+H2=X1
X1+ Fe(OH)2 = X2
HCI, FeCI12
HCI, Fe(OH)3
HCl, H20
HCI, FeCl3
21.0npenenute BeniectBa X1 u X2 B JaHHOH cXeMe MpeBparieHui
Fe + X1 =FeSO4 + H2
FeSO4 + KOH = X2 + K2504
H2S04 (pa36), Fe(OH)2
H2S04 (pa36), Fe(OH)3
H2S04 (xonr), Fe(OH)3
H2S04 (xonm), Fe(OH)2
22.0mpenennTe Kak U3MEHSIOTCS CBOMCTBA O€3KUCIOPOAHBIX KUCIIOT TaloreHoB B cienytomeM psaay: HF --- HCl --- HBr --- HI
CHJIa KHACJIOT pacTeT, Tak KaK YMEHBIIAeTCs aTOMHBIH pajIiyC rajoreHa
CHJIa KACJIOT YMEHBIIAETCs, TaK KaK YBEIHUHBACTCS aTOMHBIM pagnyc rajJoreHa
CHJIa KMCJIOT PAacTeT, TaK KaK yBEINYMBACTCSl aTOMHBIH paJjlyc rajoreHa

CrJia KUCJIOT HC U3MCHACTCS, HC3aBUCHUMO OT aTOMHOI'O paanyca

23.I1epBo# cTaanel MOMyYeHHs CEPHON KUCIOTHI SIBISETCS 00MKHUT MUPUTA, IPOLIECC BBIPAKAETCS ypaBHEHUEM:




4FeS2 + 1102 = 2Fe203 + 8502
Uro siBIsIETCS BOCCTAHOBUTENIEM B JJAHHOW peaKiuu?

KeJe30
XKeJe30 U cepa
JKeJe30 U KUCTIOPOJ
cepa

24 Btopoii cTagueit mpouecca IMoIyIeHHs CEpHOH KUCTIOTHI ABIETCS KaTaINTHIECKOe OKUCICHUE OKCHaa cepsl (4): 2SO3 + 02 =
2S03+Q

BriGepure ycnoBus CMENIeHHs XAMUYIECKOTO PaBHOBECHS BIIPaBO.
IIOHU3UTb TEMIIEPATYPY, HOBBICUTH JaBJICHUE, YIAIATh U3 CUCTEMBI IPOLYKT PEaKLIUU
IIOHU3UTh TEMIIEPATYPY, HIOHU3UTh JABIECHUE, YAAIATh U3 CUCTEMBI IPOLYKT PEAKLUU
IIOHU3UTh TEMIIEPATypy, HOBBICUTH JaBJICHHUE, HE YIAJIATh U3 CUCTEMBI IIPOAYKT PEAKIIMU
MIOBBICUTb TEMIIEPATYPY, IOBBICUTH JABJICHUE, YIAIATh U3 CUCTEMBI IPOAYKT PEAKLIUU

25.CepHast KOHIICHTPUPOBaHHAS KHCIIOTA SBISIETCS CHIBHBIM OKHcIHTeNeM. OnpeaennTe Kak MEHIETCs CTEIICHb OKUCIICHUS CEpPBI B
CIIEYIOINX YPABHEHHSIX PEAKIINU U BEIOEPUTE COOTBETCTBYIOIINE YPAaBHEHHUS dIIEKTPOHHOTO OaiaHca

H2S04(komw) + Cu = SO2 + CuO + H20
H2S04(xonm) + Fe = SO + Fe2(S04)3 + H20
H2S04(xkoHw) + Zn = S + ZnSO4 + H20
H2S04(xon) + Mg = H2S + MgS04 + H20

26.PaccunTaiiTe MaccoBYIO JIOJIO KeJie3a B okcue xenesa (3). OTBeT maifte B MPOIeHTaX, OKPYTIIEHHBIX JI0 [EJIOT0

560.0000

27 PaccunraiiTe, CKOJIBKO KT jKeJIe3a MOXHO MOMy4YuTh U3 1 T okcuna xkenesa (3), ecnu Bbxox mpoaykTa coctasisieT 80%. OTBeT B
KT, OKPYTJICHHBIX JI0 I[EJI0TO.

560.0000
28.ITonbepuTe BOZMOXKHOE KATOJHOE TIOKPHITHE AT XKEJIE3HOTO U3AEIHS

0JIOBO
LIMHK
XpoM
Meab

29.0npenenure BO3MOKHBII IPOAYKT PEAKIMY KOPPO3UH OLIMHKOBAHHOI'O XKeJle3a IPU HapyLIEHUH IIOKPBITHS B KUCIION cpefie

OKCH/[ INHKA
KapOOHAT IIMHKA
TUAPOKCUJ [IUHKA

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

3NIEKTPOJIN3 PACTBOPOB coIel
SNIEKTPOJIN3 PACIIaBOB COJNEH
METO]] TBOITHOTO KOHTaKTHPOBAHI
HMHPOMETaLTyPTHs

B pe3yibTaTe paboThl METAJUTYPTHYESCKUX MPEANPHUATHH B BO3IYX IIOMAaeT OOIBIIOE KOJIMYECTBO Ta3000pa3HbIX BEIOpocoB. Cpenn
HUX KHCIIOTHBIE OKCH/BI. BEIOEpHTE BEpHEIi TepedeHb.

OKCHJI KPEMHMSI, OKCUIbI JKEJI€3a, TUOKCUT CEPbI
YIJIEKUCIIBIHN Ta3, CEPHBIM aHTUIPUT, OKCUJ] KPEMHHUS
YIJIEKUCHBIHN Ta3, AMOKCU KPEMHUS, OKHCH XKee3a
VIJICKUCIIBIH ra3, CEpHUCTHIN ra3, Oypblii ra3

M3BecTHO, YTO OTHUM M3 METOAOB OYUCTKH CTOYHBIX BOJ OT HOHOB TSDKEIIBI METAIIOB SIBISICTCS KoaryJysmus. KoarymsHt
cBsizbiBaeT HoHbI Fe(2+), Cr(3+), Zn(2+), Cu(2+), Mn(2+) u npyrue u ocaxxaaet B Buae ocaaka. Kakoe BemiectBo u3




MPEAJIOKEHHBIX MOXKHO UCIOJIL30BATh B KAYECCTBE KO&I’yH}IHTa?

NaHCO3
Ca(OH)2
CuS0O4
HNO3

5.4. MeTonuka olleHKH OCBOEHMS AMCHUILIMHBI (MoayJisl, npakTtuku. HUP)

KpuTepnu orieHKH OTBETOB Ha SK3aMEHE, IPOBOAMMOM B YCTHOU (opMe.

Ouenka «OTIMYHO» CTaBUTCS, €CIIN

- Ha TEOPETHYECKHIE BOMPOCHI JaHbI pa3BEPHYThIC OTBETHI, TPH HEOOXOAUMOCTH H3JI0KEH MaTeMaTndeckuii anmnapat (GopmyJibl,
rpaMKH | T.JI.) IPUBEICHBI COOTBETCTBYIOIINE CXEMBI, TaOJIHIIbI, pPUCYHKH U T.J., IPABHJIBHO peIlicHa 3aada

- 00y4aroIuiics XOpoIIo OPUEHTUPYETCS B MaTepralle, BIaJeeT TEPMUHOIOTHEH, TPUBOAUT PUMEPBI, 0OOCHOBBIBAET,
AHAJHM3UPYET, BBICKA3bIBACT CBOIO TOUKY 3PCHHMS 110 aHAJIHM3UPYESMBIM SIBICHUSM U [IPOLIECCaM, MPABUIILHO MPUMEHSIET ONTYyYCHHBIC
3HAHUS MPH PEIICHUN TPaKTHUECKUX 3a1ad. OTBETHI U3JIaraloTcs CBOOOIHO, YBEPSHHO 0€3 UCIONBb30BaHMS JINCTA YCTHOTO OMpOca.

OreHka «XO0poIIo)» CTaBUTCS, €CITH

- Ha TEOPETHYECKHE BOIPOCHI AaHbI OJIHbIEC OTBETHI, HO UMEJa MECTO HETOYHOCTh B ONPE/ICICHUN KaKUX-JIMOO MOHATHH, SIBICHUH
U T.4. 3aja4a penieHa.

- 00YJAaIOIINICS OPHEHTHPYETCS B MaTepHalie XOPOIIIO, HO IOMYCKAeT OMHOKY MpH (OPMYITHPOBKE, ONMCAHUU OTACTBHBIX
KaTEeropHui.

OreHka <<YI[OBJICTBOpI/ITe.HI)HO» CTAaBHUTCA, €CIIN

- Ha TCOPETUICCKUE BOIIPOCHI JaHBI 06HII/Ie HCIIOJIHBIC OTBCTHI

- 06yqa}omm"dc;{ ciaabo OPUCHTHUPYCETCA B MaTC€pHaJIC, HC MOXXCT pCIlIaTh 3aJa4u, HC MOXXCT IIPUBCCTU PHUMEP, HE MOKET
AHAJIM3UPOBATH U 000CHOBBIBATE.

Onenka «HeynoBneTBOpUTENBHOY» CTABUTCS, €CIU

- He pelIeHa 3a7a4ya ¥ MPaBIIBHBIA OTBET JaH Ha OAMH BOINpPOC (JIOO0 HY Ha O/INH)

- oOyJaromuiics B MaTepraie JUCIUILTHHEI MPAKTHYSCKH HE OPUSHTHUPYETCS, T.€. He MOXKET JIaTh JaKe OOIIMX CBEICHHI MO
BOIIPOCY.

KpuTepnn orieHKH OTBETOB Ha SK3aMEHE, IPOBOJMMOM B AUCTAHIIMOHHOH hopme B LMS Moodle
90 < IIponent BepHbIX 0TBETOB < 100 - OTIMYHO

75 < IlpoueHt BepHBIX OTBETOB < 90 - XOpOIIO

60 < IlporneHT BepHBIX OTBETOB < 75 — YJOBIETBOPUTEIHHO

6. YHEBHO-METOANYECKOE U THO®OPMALIMOHHOE OBECIIEYEHHE

6.1. Pexomenayemasi iutepatypa

6.1.1. OcHoBHas JuTEpaTypa

ABTOpBI, COCTaBUTEIHN 3arnaBue Bubnmoreka WznarenscTBo, o
JI1.1 | Kopxykos H.I'. OOmas 1 HeopraHuJecKas M.: MUCuC; UH®PA-M, 2004
xumus: Yue. mocodue
JI1.2 |I'nuaka H.JL O6mas xumust: Yue6.mocodue M.: Nuterpan-Ipecc, 2006
JI1.3 |B.B. bynanos, T.H. XuMHYecKass KHHCTHKA: Jlans, 2014
JlomoBa, B.B. PriOkun | y4eOHOE mocoOue

6.1.2. lono/THUTeILHAS JINTEpaTypa

ABTOpBI, COCTaBUTEIU 3arnasue bubanoreka H3nmarensCcTBO, TOA

JI2.1 |IInmanosnu U.A. Xumust: Metogndeckue M.: Beicm. mik., 2003
yKa3aHUsI, IporpamMmma,
pelIeHre THMOBBIX 3a/1a4,
MIPOrpaMMHUPOBAHHBIE BOIIPOCHI
JUTSL CAMOTIPOBEPKH U
KOHTPOJIbHBIC 3aaHUST ISt
CTYJCHTOB-320YHUKOB
WHXEHEPHO-TEXHUYECKHUX

( HEXMMHUYECKUX)
CHELIMAIBHOCTEN By30B




ABTOpBI, COCTaBUTETH

3arnasue

Bbubauoreka

W3naTenbcTBO, rof,

JI2.2 | A..BepexHoii, Xumus: [Iporpamma, M.: Beicn.mik., 2004
B.1.Endumos, METOJIMYECKHE YKa3aHHUs,
JI.A.TomuHa peleHus 3aja4 1 KOHTPOJIbHbIE
3aJIaHus JJIs1 CTYIEHTOB-
3a0YHUKOB UH)KEHEPHO-
TEXHUUYECKHUX CIIeLaIbHOCTEN
BY30B
6.1.3. Metoanyeckue pa3padoTku
ABTOpBI, COCTaBUTEIH 3arnasue Bubnuorexa W3narenscTBO, TOL
JI3.1 | Supmmna T.H. Heoprannueckast xumust: Jla6. Hogotpowurxk, 2006
MIPAKTUKYM
JI3.2 | Cocr. O.JL.JIo6ayeBa u | Xumust. OCHOBHBIC 3aKOHBI: HMCY "T'opnsrit", 2012
ap. Merton. ykazaHus k
1abopaTOpHBIM paboTamM
6.2. [lepeyenn pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTn « AHTEepHET»
931 |H® HUTY "MUCuC" www.nf.misis.ru
32 | KubepJlenunka www.cyberleninka.ru
33 | Poccuiickas Hay4yHas 31eKTpOHHAS OHOIHOTEKA www.elibrary.ru
6.3 IlepeyeHsb NporpaMMHOro odecneyeHust
I1.1 |Microsoft Office 2007 Russian Academic OPEN No Level
I1.2 | Bpaysep Google Chrome
I1.3 |Microsoft Teams
1.4 |Zoom
I1.5 |Bbpaysep Yandex
6.4. IlepeyeHb HHGOPMALIMOHHBIX CIIPABOYHBIX CHCTEM U PO eCcCHOHAIBHBIX 023 JAHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Hasuauenune Bug OcHarlenue

133 Yuebnas ayuTopus IS 3aHaThi | Jlex 1 wt. - Cucremusiii 6110k Intel Core;
JIEKIIUOHHOTO THIIA, MPaKTHYECKUX 1 wrt. - Monutop LCD;
3aHIATHN 1 m. - Okpan HacteHHsIin 200x200;

1 mr. - Be6 xamepa Logitech;

1 wr. - [Ipoekrop Acer P1266;

1 wr. - [ToaBec as npoekTopa;

1 mT. - YaeHndeckas 10CKa;

28 . - CTOMN CTyIeHYECKui;

1 wr. - CTon npenojaBaTesIbCKHiA;
56 mwir. - Crym;

16 wt. - XKamo3n.

134 Yuebnas ayJuTopus IS 3aHaThi | Jlex 1 wr. - Kommeiorep B coope;
JIEKITUOHHOT'O TUIA, MIPAKTUYECKUX 1 wr. - Ilpoekrop Acer ¢ NOTOJIOYHBIM
3aHATHI KpETUICHHEM;

1 mT. - DKpaH Ha MTATHBE;

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

3 . - Xamo3u.
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VYuebnas naboparopus "Xumus"

JIab

I mr. - Kommnekc yde6HOro 060pynoBaHUS
JUTSL HPOBE/ICHHS 9KOJIOTHYECKOTO
npaktukyma 04.2.3.0.195;
(MuHB-3KCTIpecc-1a00paTopus "TTuenxa-
Y/m", lmr, pH-metp, 1 mT., TECT-KOMIUIEKT
PK-BIIK, 1 IIT., KOMILJIEKT TIS
nmabopaTtopHbeIX paboT s ydwamierocs, 14
IIT.)

1 mr. - pH-metp Checker-1;

3 mr. - Koanykromerp Hanna DIST 1;

1 mwr. - Kornykromerp Dist04.2.3.0160;

1 wr. - pH-merp AHUOH-4100;

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

1 mwr. - Caxapumetp CVY-5;

1 . - [onsipumerp nopratusHseii [1-161;

1 . - Pedpakromerp UPD-464;

2 mr. - Dnexrporuura (1koHbOp.);

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

1 wr. - Tenzuomerp K-6 KRUSS;

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

2 mr. - Ileiikep opOuraneabii  OS-10
YHUBEPCAJIbHBIN;

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

1 . - UcTouHnk moctossHHOro Toka b5-45;

6 mr. - Crom mabopaTopHBIi ¢
TEXHOJIOTUYECKOU IIPUCTABKOM.
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VYuebnas naboparopus "Xumus"

JIab

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

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

1 mir. - AxBaauctiuisarop J13-25CTI6;

1 . - MarautHas memanka 04.2.3.00006;

1 . - Mukpomanomerp MMH-240;

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

2 mt. - Moiika nmaboparopras JIK-1200;

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

1 wt. - ®otokonopumerp KOK-3KM;

2 mwr. - Buckozumerp BITK-4 1.12;

1 mr. - Buckozumerp BITK-1 0.34.

8. METOAUYECKHUE YKA3AHUA VIS OBYYAIOIIIUXCS

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

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

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

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

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

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

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




- coZiepKaTh Bce CTPYKTYpPHBIE JJIEMEHTHI: THTYJIBHBIN JIICT, BBEICHHE, OCHOBHYIO 4acTb, 3aKIIFOUCHHUE, CIIUCOK HCTOUHHUKOB,
MPUIIOKEHUS (TIPH HEOOXOAMMOCTH);

- OBITH 0()OpMIIEHA B COOTBETCTBHH C TPEOOBAHMSIMHU.

[IpenopaBatens B TeUCHNE YCTAaHOBICHHOTO CPOKa (He OoJiee Aecs Ty THEl) mpoBepseT paboTy 1 pa3MeInaeT B KOMMEHTapUsIX K
3aJlaHUIO pelieH3HI0. B Hell OH yKa3bIBaeT Kak MOJIOKUTEIbHBIE CTOPOHBI Pa0OTHI, Tak 3aMedaHus. [Ipy HaTHulK B peLieH3un
3aMeYaHUi U PEKOMEHAAINH, Hy>KHO BHECTH HOIIPABKH B paboTy, MOATPY3HUTh €€ 3aHOBO JUIsl IOBTOPHOHU 1poBepku. [Ipn sTom
Ba)KHO CIIEJIUTH 33 CPOKAMH, B TEUCHHE KOTOPBIX JOIDKHO OBITH BHIIOIHEHO 3a1anne. [Ipn HapyIIeHnH CPOKOB, YKa3aHHBIX
IpernofaBaTesieM BO3MOXHOCTh MOATPY3UTH PabOTy OCTaeTCs, HO CHCTeMa BEIBOAUT COOOIIEHUE 0 HapyIIeHUH cpokoB. [To
OKOHYaHUH CEMECTPA MOATPY3UTh paboTy HE IOIydHUTCs;

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

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

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

10)IposBIATE PeryNspHYI0 aKTHBHOCTH Ha Kypce.

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

- CIIyLIaTh JIEKINY;

- paboTaTh Ha MIPAKTHYECKNX 3aHATHAK;

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

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

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

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