MWHWUCTEPCTBO HAYKM U BbICLLEFO OBPA30OBAHMA POCCUNCKOW ®EAEPALMM
OUNAN GELEPANIBHOTO FOCYJAPCTBEHHOTO ABTOHOMHOTO OBPA3OBATE/IbHOTO YYPEMK/EHWA BbICLLETO OEPA3OBAHUSA

«HauunoHanbHbIN UccnefoBaTeNbCKU TexHonornueckum yausepcutetr « MUCUC»
B r. lybkuHe benropopackoit obnactu (Fre HUTY « MUCUC»)

pabouas mporpaMmMa yTBepKJ1eHa

pelIeHreM YUYEHOro coBeTa
I'® HUTY «MUCHUC»

oT «28» nroHs 2024 1.
npoTokos Ne 6

Pabouasi nporpamMmMa JUCIHUATIIMHBI

3akperuieHHas kadeapa
HarmpagieHre moAroToBKU

Crenpann3amus

Keanmudukarus
dopma oOydeHus

OO0mas Tpy10eMKOCTh

Yacos 1o yueOHOMY IUIaHY

ayJUTOPHbIC 3aHATHUS
caMoCTOsITeNIbHas paboTa
4acoB Ha KOHTPOIIb
ceMecTp(bl) U3yUCHHS

Pacnpenenelme YaCoB JUCHHUILJIMHBI 110 CEMeCTpaM

Kag_)ez[pa TrOpHOro jaeja

21.05.04 T'opHoe neno

XuUMus

IMomzemuas pa3paboTka pyIHBIX MECTOPOKICHUN

CIIELMAIUCT
Ounas

6 3ET

216

B TOM YHCJIE:

126

18
1,2

72

ceMecTp 1 HUroro
Bun 3assatuit VII PII1 VII | PII

Jlexiyn 36 36 18 18 54
[IpakTHueckue 18 18 18 18 36
JlabopatopHbie 18 18 18 18 36
UToro ay. 72 72 54 54 126
Cam. pabora 18 18 54 54 72
Yacsl Ha KOHTPOJIb 18 18 - - 18
HUroro: 108 | 108 108 | 108 216

I'ox ma6opa 2024

DopMbl KOHTPOJIS:

3K3aMeH B 1 CEMECTpPE
3a4eT BO 2 CEMECTpPC

OOKYMEHT NOAMUCAH

0) MUCHUC .
& rooi 3MEKTPOHHOM NOAMUCHIO

CepTtudpukar
0O0BO52FEED9FE4E9BA13FC4BB9AF6396D0
Bnapeneuy KoxyxoB Anekcein AnekcaHopoeuy
[HenicteuteneH ¢ 15.01.2024 no 09.04.2025




[Iporpammy cocraBu:
IloneBa Enena AjrekcaHapoBHA, JIOIEHT, JIOIEHT,
K.IIJI.H.

JAonxcHocme, yy.cm., yy.38 PUO nonHocmeoto

noonuce

Paboyas mporpamMma JUCITUTUIAHBL
Xumnus

pa3paborana B coorBerctBuu ¢ OC BO:

CamocTosATeNbHO yCTaHaBIMBaeMbIi 00pa3oBaTeNbHBIN CTaHIaPT BHICIIEr0 00pa30BaHUsl — YPOBEHB
cnenuamTeTa (eIepaibHOro TOCYapCTBEHHOIO aBTOHOMHOIO 00Pa30BaATEIBHOTO YUPEKICHHU S
BBICIIEro 00pa3oBanus « HanmoHambHBIN UCCIIENOBATELCKAN TEXHOIOTHYECKANH YHUBEPCUTET
«MUCuC» no cnenmansHocTH 21.05.04 Toproe neno (pukas ot «02» ampens 2021 r.

Ne 119 0.8.)

Buinyck 3:
om 2 anpens 2021 2. Ne 119 o.6.

CocraBneHa Ha ocHOBaHUH ydeOHOTo Tutana 2024 rona Habopa:
21.05.04 T'oproe nemno, [Mog3emHast pa3paboTka pyIHBIX MECTOPOXKICHHM, YTBEPKICHHOTO Y YeHBIM cOBeTOM ['D
HUTY «MHUCHC» 28.06.2024r., mpoTokot Ne6.

Pabouas mporpamMma paccMOTpeHa M 0J00peHa Ha 3aceaHiH Kadenpsl
TOPHOTO Jiena

HauMmeHosanue Kageopol

HaumeHosanue Kageopol

[Iporoxon ot «13» utons 2024 r. Ne 13

3aB. xadempoit I'/] A.A. Kazanres

noonuce U.0. Qamunusn

«13» urons 2024 r.

PyxoBomurens OITOIT BO
3aB.kadeapoii I'/1, K.T.H. A.A. Kazan1ies

noonucw H.0. Qamunusn



1. IEJIM OCBOEHUSA

Heab pucMnInHbI — chOPMUPOBATH Y CTYICHTOB MOHSATHE 00 OCHOBHBIX 3aKOHOMEPHOCTSIX 1 MPOIIECCaX XUMHUU;
Ha OCHOBE TEOPETHYECKUX U MPAKTHYECKUX JAHHBIX PACCMOTPETh CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHHMUYECKHUX
COEIMHEHHIA, METO/Ibl UX CHUHTE3a, MPAKTUYECKOE 3HAUYCHHE U 00JaCTH MPUMEHEHHUs. 3aJI0KUTh OCHOBBI 3HAHUI
HEOPraHWUYECKON TEeXHOJOIMH, HAy4YWTh IMOHUMATh W HCIOJIb30BaTh B pacuerax oOI[ue 3aKOHOMEPHOCTU
XUMHUYECKUX PEaKIUif, OCBOMTH COBPEMEHHbBIE IPE/ICTABICHHS O CTPOSHHUH BEIIIECTBA, 1aTh 3HAUYCHNUE XUMUUECKUX
CBOICTB 3JIEMEHTOB B 3aBUCHMOCTH OT MOJIOKEHHS B IIEPUOIUUECKOI CHCTEME.

3agaun JMCHMILINHEI:

1. TonmyunuTs mpEACTABICHHE O TPOIECCaX M SBJICHUSAX, MPOUCXOAANIMX B TIPUPOJAE, HCIOIH30BATh
BO3MO>KHOCTH COBPEMEHHBIX HAyYHBIX METOJOB MMO3HAHUS MPHUPOJIBI U TPUMEHATh MX IS PCHICHUS 3aiad,
HMEIOIINX ECTECTBEHHOHAYYHOE COJICpKAHUE, MPEJACTABICHUE O POJM XUMHUH B MPOPECCHOHATLHON
JIeSITENBLHOCTH.

2. V3yunTh OCHOBHEIC XUMHUYECKUE SBICHUS M 3aKOHBI XUMIH, METOBI XUMUYECKOTO HCCIICAOBAHMS, METO/IBI
paboTHI ¢ COBpEeMEHHOW HAYJHOW ammapaTypoi U BIpadOTaTh y CTYACHTOB HAUYaIbHBIC HABBIKHU ITPOBEICHUS
AKCIICPUMEHTAIBHBIX HAYYHBIX HCCICIOBAHIA XHMHUYCSCKIX SBICHUH U OIEHKH MTOTPEITHOCTEH H3MEepeHUH .

3. CdopmupoBarh YMEHHs peIIaTh THIIOBBIC 337a9d OCHOBHBIX PAa3/IEOB XMMHH, WCIIOJH30BATH OCHOBHBIC
3HAHUS, MOJIYYCHHBIC MPH HM3YyYCHUW DPA3[CIIOB XUMHUH K PEIICHUIO 3aja4, CBSA3aHHBIX C pealld3aluci
poheCCHOHATBPHBIX (PYHKIMI; yMEHUs pab0THl B KOMaHJIC PH PEIICHUH POPECCHOHATHHBIX 3a/1ad.

2. MECTO B CTPYKTYPE OBPA30OBATEJbHOM ITPOI'PAMMBI

Yacte OIIOIT BO (6a3oBasi, BapraTHBHAs) \ bazoBas

2.1 Tpebosarnus k npedsapumenbHol NOO20MOBKe 0OYUAIOUUXC —
npeduiecmayrougue OUCYunIunsl (Mooyau), npaxmuxu u HUP

2.1.1 | Maremaruxa 1

2.2 Lucyunaunsr (Modyau), npakmuxu u HUP, 0na komopuix HeobdXx00umo oceoeHue 0anHOU OUCYUNTUHBL —
nocnedyrouue oucyuniunsl (Mooynu), npakmuxu u HUP

2.2.1 | Teonozcus

2.2.2 Dusuveckas xumus

2.2.3 | Opeanuueckas xumust

2.2.4 | Ocnosbl 0b02cauenusi npupoOHbIX UCKONAEMbLX

2.25 Dusuxal

2.2.6 | Payuonaivnoe npupooonoib3o8amue

2.2.7 | Bezonacnocms orcusneoesmenvHocmu

2.2.9 | ObocamumenvHbvle npoyeccol

2.2.10 | I'opro-npombiuinentas sxon02us

3. AHJIAKATOPHI ®OPMHUPOBAHUS KOMIIETEHIIUM,
COBMEIIEHHBIE C PE3YJIbTATAMM OBYYEHUA 1O JUCIUIIJIMHE

YK-1 CnocofeH ocyuiecTBIATh KPUTHYECKHIT aHAIH3 MPOLIECCOB, CHCTEM, IPOOIEMHBIX CUTYALMIi Ha
OCHOBE CHCTEeMHOI'0 MOX0/a C UCI0/Ib30BAHHEM COOTBETCTBYIOLINX AHATHTUYECKHX, BBIYHCIUTENbHBIX U
IKCNEPHMEHTATBHBIX METO10B, BLIPA0ATHIBATH CTPATEIHIO IeiicTBHIi

3HaTh: 3-1 TEOPETUICCKUE OCHOBBI NCIIOJIB30BAHUS aHAJIMTHYCCKUX, BBIYHUCIUTEIIbHBIX U
OKCIIEPUMEHTAJIBHBIX METOAOB VI KPUTUIECKOI'O aHaJIn3a IPOLECCOB.

3-2 OCHOBHEBIC TIPUHOUIIBI IPUMEHEHHNS CUCTEMHOI'O IMOAX0Aa I PEIICHUA
ITOCTaBJICHHBIX 3aJ1a4.

Ymernb: V-1 npuMeHATh CHCTEMHBIN MTOAXO]T JUTSl PEIICHIS TOCTABJICHHBIX 3a1ay.
Baagerb B-1 BBIpaObOTKH CTpaTeruu ACHCTBUH.
HABBIKOM:

OIIK-2 Cnoco0eH npuMeHATH 3HAHHE QYHAAMEHTATbHBIX HAYK, C €CTECTBeHHOHAYYHBIX NMO3UIMI
OLICHNBATh CTPOEHME, XHMUYECKUH M MIHEPAJBHBIH COCTAB 3¢MHOI KOPbI, MOP(OJIOTHYECKHE
0COOCHHOCTH U FeHeTHYeCKHe THIbI MeCTOPOKICHHI TBePAbIX M0JIE3HBIX HCKONAEMbIX

3HaTh: 3-1 TeopeTnueckre OCHOBBI (DYHIaMEHTAJIbHBIX HAYK

Ymersn: V-1 oueHnBaTH CTPOEHNE, XHMHYECKU 1 MUHEPAJIBHBII COCTaB 3eMHOI KOPBI,
Mopdosiornyeckue 0cO0eHHOCTH U FeHeTHYecKHe THITbI MeCTOPOKIeHMii TBepAbIX
M0JIe3HbIX HCKOMAEMbIX

Baaners B-1 KOMILUIEKCHOTO TIOJX0/1a K OIEHKH €CTeCTBEHHOHAYYHBIX OOBEKTOB
HABLIKOM:




4. CTPYKTYPA 1 COJAEP)KAHUE

Kon HanmvenoBanue pasznenoB u tem | Ceme Koin-Bo Komnerenuu | Jlureparyp
3aHs / y IIpumeuanue
BUJI 3aHSTHUSL cTp 4acoB u a

TUSL
Pasmen 1 OcHOBHBIE TOHATHS U
3aKOHBI XUMUH

1.1 Bsenenue B XUMHIO.

Oczzcl)inbfe n(())?{lslllTyI/I:{ u TepﬁI/IHH YK-1, TLLJ
N 1 2 OIIK-2 1.2.

o0mei xumun. OCHOBHBIC 131

3aKOHBI OOIIICH XUMUH. /IEeKIHs/ )

1.2 Bakneimue kinaccel 1 VK-1, J1.1,]1
HOMEHKJIaTypa HEOPraHUIECKUX 1 2 OIIK-2 1.2.
COCIMHEHUH. /JTeKIvst/ JI3.1

1.3 Pernienue 3a1a4 mo XuMHH C
HCTIOJIh30BAHHUEM 3aKOHOB
COXpPaHEHHS MacCHl, VK-1 J1.1,J1
MTOCTOSTHCTBA COCTaBa, KPAaTHBIX 1 2 OHK—,Z 1.2.
OTHOIIIEHUH, 3aKOHa JI3.1,J1
SKBHBAJIEHTOB, 3aKOHA 3.3
00BEMHBIX OTHOIIIECHHH.

/ipakThKa/

1.4 | JlaboparopHas pabora Ne 1. VK-1 J1.1,11
Baxueiue knacchbl 1 5 OHK-,Z 1.2.
HEOPTraHUYECKUX COSAMHEHUM. J3.1,J

34

1.5 | JlaboparopHas padota Ne 2. VK-1 J1.1,11
OnpeneneHne MOJISIPHON MacChl 1 2 OHK—,Z 1.2.
JKBHUBAJIEHTA METaJIa. J3.1,J1

3.4
Paznen 2. CtpoeHue aroma u
nepuoauueckuit 3akon JI.W. 1 14
Menpeneena .
Xumudeckast CBS3b

2.1 | PasBuTHe mpejcCTaBICHUA 00

aToMe erg f:lTpOCHI/II/I. VK-, TLLI
1 2 OIlK-2 1.2.

Pacnipenenenuie »neKTpoHOB B 131

aToMax. /JIeKIus/ )

2.2 | Ilepuonmueckuii 3aK0H H
nepuoanueckas cucrema .M.

MenneneeBa. CoBpeMeHHas

I/IHiG?)?‘IpiiaHI/I(;{O P vi-L, TLLI
1 4 OIIK-2 1.2.

TIEPHOJIIECKOTO 3aKOHa 3.1

MEPUOANYECKON CHUCTEMBI

XHUMHUYECKUX

SJIEMEHTOB. /JIEKIUsA/

2.3 [IpuHIUIBI 3aOHEHUS

opbOutajiell B aromax.

KBanToBbIE unciia Kak

XapaKTEPUCTUKH, VK-1 J1.1,J1
ONPEJEISAIOIINE COCTOSIHIE 1 5 OHK-,Z 1.2.
9JIeKTpOHA B aToMe, U HX J3.1,J1
(bu3MYECKUH CMBICIT. 3.3
DJeKTpOHHBIE U TpaduyecKue

(hOpMYIIBI 3JIEMEHTOB.

/mpakThKa/

2.4 | KonrponbHas padora Nel VK-1 J 1.;, JI
/mpakThka/ ; 1.2.

1 2 OIIK-2 13001




2.5

Xumudeckas cBI3b. OCHOBHEIE

THUIIBI XUMHUYECKOH CBSI3H U YK-1, JTLL I
COKON CBA3 OIK-2 12,
XapaKTCPUCTUKH CBS3U: JJTHHA,
JI13.1
SHEPrus. /NeKius/
26 | Conome et
p OIIK-2 1.2.
(BC). Teopus MoneKyIsIpHBIX
< JI13.1
opOwuraneit./mexkuus/
Pasgen 3 OO6uue
3aKOHOMEPHOCTH XUMHYECKUX
MPOLECCOB. DHEpreTuka
XUMHYECKUX TPOIIECCOB.
XUMUYeCcKas TePMOJMHAMUKA
3.1 OO111e TOHITHSA O CHCTEMAX.
STKJf;ITI;;z;;{T;pLHHe u VK-1, a1,
SONMPO © OIK-2 721,71
cucreMbl. ' OMOreHHBIE B 31
TeTEePOTCHHBIC '
CHCTEMBL./JIEKLINS/
3.2 | IlepBoe u BTOpOE
VK-1,
Havauo TepMOAWHAMHKHU. JI1.1,
OIIK-2
[lonsatne sHTpONMHU U JI1.2.1
SHTAJIBIINN./ JIEKIs/
3.3 Pacuersl TEmIoBBIX
3¢ (PEKTOB XUMHUIECKUX 1.1
I}jjICaKHI/II/I. VK-1, J1.1,J1
caell\Tg;Bg:II;:gﬂLHo OIIK-2 12.

P 3.1, 71
MPOTEKAOIIHX TPOIIECCOB. 33
/mpakThKa/ )

3.4 | JlaboparopHras pabota Ne3. J1.1,11
N VK-1,
TerutoBoit a3 Qe 1.2.
S OIIK-2
XUMHUYECKUX PEaKIINH. J3.1,J]1
3.4
Pazmen 4 Xumunueckas
KHHETHKA. XMMHYECKOe
paBHOBECHE
4.1 OCHOBBI XUMHYECKOH
KHUHCTUKHU U XHUMHYCCKOI'O
e Cowen
N OIK-2 721,01
KOJIMYECTBEHHOE BRIPAXKCHUE. 31
®akTOpHI, BIUSIOMIAE HA '
CKOPOCTh XHMHYCCKHUX PCAKIIHH.
/nexuust/
4.2 | Heobpatumble n oOpaTuMble
XUMHYECKUE PEaKIIHU.
XuMHUecKoe paBHOBECHE.
VK-1,
KoHncranTa XMMHUYECKOTO OIK-2 JI1.1,
paBHOBecus. [Ipuanmm Jle- JI1.2.1
arense. IlonsTne o
Kkaranuse. Karanms romoreHaeIin
W TeTepOreHHBbIH. ./ eKus/
4.3 Pemenne 3agad mo Teme J1.1,J1
VK-1,
«Xumuueckass KHHETUKA) OITK-2 1.2.
/mpakTuka/ J13.1,1
3.3
4.4 | KoHTtponbHas pabora Ne2 VK-1, J i;, JI
OIK-2 J13.1,11

3.3




45 | JlabopatopHas paboTa Ne 4. J1.1,]1
XumMmudeckast KHHETHKA U VK-1, 1.2.
XMMMYECKOE paBHOBECHE. OIIK-2 J3.1,]1

34
Pasnen 5. PactBophl

5.1 | Kiaccudukanus
pactBopoB. Crioco0b! gl'IfI:,Z ﬂﬂzlilh
BBIp@KECHUS KOHLICHTpAIUA '3' l’
pacTBOpOB. /nekusi/ '

5.2 | JlaGoparopnas pabora Ne 5. J1.1,11

VK-1,
[puroToBieHe pacTBOPOB OINK-2 1.2.
3aJJaHHOW KOHIICHTPALUH . J3.1,J1
3.4

5.3 | JlaboparopHas padota Ne 6. VK-1 J1.1,J1
Ornpenenenne KOHIEHTPAUN OHK—,Z 1.2.
PacTBOPOB TUTPOBAHUEM . JI3.1,J1

3.4

54 [onsiTre naeanbHOro pacTBOpA. VK-1, J1.1,
KonnuratuBHbie cBoiicTBa OIIK-2 JL.2.1,J1
PacTBOPOB. /JEKITHs/ 3.1

5.5 | Cnabble 371€KTpONUTHI. 3aKOH YK-1, JI1.1,
pazbasnenus: OcTBaNbBIA. OIIK-2 J1.2.1,J]1
/nexuus/ 3.1

5.6 | Kpucrammmzanust u KumneHue VK-1 J1.1,1
pactBopoB. Kpuockonus u OHK—,Z 1.2.
A0YITUOCKOMHS. /TIPaKTHKA/ J3.1,J

3.3

5.7 | PacTBOpbI 3JEKTPOIUTOB. VK-1 11
Teopust 27€KTPOIUTHUECKON OIK-2 2.1
JIICCOIMAITHH. 31
/nexuus/

5.8 | Jlaboparopnas pabora Ne 7. J1.1,11

9 VK-1,
Teopust HNEKTPOIUTHUECKOI OINK-2 1.2.
JIUCCOITHAITNH. J3.1,J]1
3.4

5.9 | Huccommarnus Boasl. MoHHOE 1101
MIPOU3BEACHUE BOJIBI, VK-1, 1'2’
BOJIOPOJTHBII OIIK-2 T 3'1' 1
rnokasarenb. ['uaponus cosen. 3' 3’

. /npakThka/ '
5.10 | JlaGoparopHas pabota Ne 8 VK-1 J1.1,J
I'upponus coneit . Ol'[K-é 1.2.
J3.1,J1
3.4
Paznen 6. DnexTpoxuMuyeckue
MIPOIIECCHI.
6.1 | OKHUCIHUTENBHO -
BOCCTaHOBUTENBHBIC PEAKI[HH. VK-1
Tunsl OKUCIUTENBHO - ; JI1.1,
. OIIK-2
BOCCTAHOBUTENIbHBIX PEaKIUH. JL.2.1
Baxueiiue okucnutenu u
BOCCTaHOBUTEINH. /JIeKIHsl/

6.2 | CocraBieHne ypaBHEHHH
OKHCJIUTENHHO - 1101
BOCCTAaHOBUTEJBbHBIX PEAKLIUH. YK-1, 1 2’
MerTo/1pI 37IEKTPOHHOTO OanaHca OIIK-2 T 3'1' 1
U MOHHO- MOMEKYIAPHBIX 3'. 3’
MOJTypeaKini.

/mpakThKa/

6.3 | KonrpomnbHas paborta Nel.3 YK-1,

OIK-2 J1.1,11




J3.1,]1

3.3

6.4 | Jlaboparopnas padora Ne 9 J1.1,11

YK-1,
OKHCIIUTEIBHO - 1.2.
OIIK-2
BOCCTAaHOBUTEJIHHBIE PEAKIIHU. JI3.1,]1
3.5
6.5 | OCHOBBI MEKTPOXUMHUHU.
CraHapTHBIE SJIEKTPOHBIC YK-1,
. J1.1,
MOTEHIUAJIBI, TAIbBAHMYECKU I OIIK-2 121
3JIEMEHT. JJIEKTPOJIN3. o
/mexnus/

6.6 QHCKTpOJ:I;I/IS " FgLBaHI/I‘IeCKI/II/I VKL, A1,
anemenT. 3akon Dapajes. OIK-2 12,7121
Vpasuenue HepHcra.

J13.2
/mpakTuKa/

6.7 | JlabopatopHas paboTa Ne 10 VK-1,

DJEeKTPOIHBIE TOTEHIINAIIBI. OIIK-2 JI13.5

6.8 | Jlaboparopnas padora Nell. YK-1,
DIEKTPOXUMHUYECKAsT KOPPO3HUs OIIK-2 JI3.5
METaJLJIOB.

6.9 | JlaboparopHas pabota Nol2- YK-1,
13.OneKkTpoxuMHUYECKOe OIIK-2 JI3.5
MOJIyYeHUE JIATYHU U OPOH3BI
Paznen 7. KoopauHannoHHbIE
COE/IMHEHUSI

7.1 | KoopauHairioHHbIe J1.1,J

YK-1,
COCIIMHEHUSL./ IeK I/ OIK-2 1.2.
J22,J1
3.2

7.2 | KontponpHas padota Ne2.1 YK-1, J1.1,J1

/mpakTHKa/ OIIK-2 1.2.
J2.2

7.3 JlabopatopHast paboTa Nel3. YK-1,

KoMmruiekcHble coeTmHEHNS OIIK-2 J13.5
Pa3zgen 8. XuMus 3neMeHTOB.

8.1 | OOmas xapakTephCTHKa U

CBOWCTBAa HEMETAJLIIOB. J1.1,J
VK-1,

Oco0eHHOCTH 3JEKTPOHHOTO 1.2
OIIK-2

CTPOEHHUSI HEMETALIOB, UX J122,]1

MOJI0KEHHE B IEPUOANICCKON 3.2

CHCTEME JJIEMEHTOB. /JIEKIHs/

8.2 XuMHUeckre cBoMcTBa J1.1,J1

HEMETaJIJIOB../TIpaKTHKa/ VK-1, 1.2.
OIIK-2 J12.2,]1
3.2,
J13.5
8.3 | Pemenue 3amau./mpakTuka/ YK-1, J1.1,]1
OIIK-2 1.2.
J22,J1
3.2,
J13.5

8.4 | JlaGoparopnas padota Ne 14 YK-1, J1.1,1
OmnpeneneHne HEMETAIIOB B HX OIIK-2 1.2.
COEIMHEHUSIX J13.2,J1

3.5

8.5 | JlaboparopHas padota Ne 15. J1.1,J1

. YK-1,
XuMHUUecKue CBOMCTBa OIK-2 1.2.
rajoreHOB J13.2,J1




8.6 J1.1,11
KonTponsaas padora No2.2 YK-1, 1.2.
2 2 OIIK-2 J22,J1
3.2,
J13.5
8.6 | OOmas xapakTepuCTHKa H
CBOICTBA METAJIJIOB.
Mertannieckoe COCTOSTHUE
BEIIIECTBA: OCHOBHBIC MPU3HAKH,
30HHAs TEOPHS, J1.1,]1
VK-1,
METa/UINYECKass CBS3b. 5 4 OINK-2 1.2.
Oco0GeHHOCTH 3JEKTPOHHOTO JH22,]1
CTPOCHHS aTOMOB, CIIOCOOHBIX K 3.2
00pa30BaHUI0 METATHYCCKON
CBSI3M; TOJOXKCHUE ITHX
3JIEMEHTOB B NEPUOIUYECKON
cucreme. /nexums/
8.7 OO0uue XMMHYECKHe CBOUCTBA
J1.1,1
MeTauioB. [lomyuenue VK-1,
1.2,J12.1,
METAaIJIOB 3JIEKTPOJIU30M 2 4 OIIK-2 122
pacIiaBoB U 1 3' 2’
pacTBOpPOB./TIpaKkTUKa/ )
8.8 | JlaboparopHas padota Ne 16 YK-1, J1.2,J1
XUMHUYECKHE CBOMCTBA 2 2 OIIK-2 2.1, 11
METAJIJIOB M UX COCUHEHUN 3.2J13.5
8.9 | JlaGopaTopnas pabota Ne 17 YK-1, 112,11
OnpeneneHne KeCTKOCTH BOIbI 2 2 OIIK-2 2.1, J1
3.2J13.5
8.10 | OOmas xapakTepucTuka
aTOMOB JJIEMEHTOB M TIPOCTBIX
BEIIIECTB, HAXOXKJICHUC B
npupojie. CiocoObl MOTyYeHUS
IICJIOYHBIX METAJIOB.
CgoiicTBa, Mogy4YeHHE U J1.1,J1
MPUMEHEHHE OCHOBHBIX Vi1, 1.2.
N 2 2 OIIK-2
COCIMHEHUH IIIEJIOYHBIX JI12.2,J1
METaJJIOB: THUIPUJIOB, 3.2
OKCHJIOB, THIPOKCHJIOB,
MIepOKCHUIOB, conel. Kanuiinbie
ynoOpeHusi. DJIeMEeHTHI TIIaBHON
noarpynmns! Il rpynmsr.
/nexuust/
8.11 | DneMeHTHI MOOOYHBIX
MOTPYII TTEPHOANICCKON A1,
CHCTEMEI U HX VK-1, 12
coeauaeHNI.OcOOCHHOCTH 2 2 OIIK-2 1 2'2' 1
ANIEKTPOHHBIX CTPYKTYp d- u 3' 2’
f-311eMeHTOB, HaXOXIEHUE B )
pUpoJIe. /JIeKuus/
8.12 | Xummus anmeMeHToB. Pemenne J1.1,1
3aj1ad. /mpaKTuKa/ 5 2 grl[{[;]”z 1.2,J12.1,
) 22,
J13.2
4 CaMocrosTenpHas pabora 12 72
CTyZICHTA
4.1 | Pabora c TEKIIMOHHBIM JI1.1,J1
MaTepuaoM, ¢ yueOHbIMHU 1 5 1.2,
MOCOOMSMU U SIEKTPOHHBIMHU VK-1, JI
HMCTOYHUKAMHU WHPOPMAITUH IS OIIK-2 1.3J1.2.1,
IMOATOTOBKHY K BEITIOTHEHHIO U 2 15 J122, 11
3aImuTe J1abopaTopHBIX PadoT. 3.1,




J13.2,J1

3.3,
J134,]1
3.5
4.2 | Pabora ¢ TEKIIMOHHBIM J1.1,]1
MaTepHaoM, ¢ yYeOHBIMH 5 1.2,
MOCOOUSAMU U JICKTPOHHBIMHU J1
HMCTOYHUKAMHU WHPOPMAITUH IS 1.3J1.2.1,
MOJITOTOBKH K MTPAKTHYECKIM VK-1, J22,J1
3aHATUAM. OIIK-2 3.1,
32,1
15 3.3,
134,71
35
4.3 Brinonnenue nomarisero J1.1,J1
3aaHus 1.2,
3 B
1.3J1.2.1,
VK-1, 22,71
OIIK-2 3.1,
32,1
3.3,
3 134,11
3.5
4.4 | Pabora ¢ 2IEKTPOHHBIM J1.1,]1
pecypcom LMS Canvas 5 1.2,
JI
(;/I'IFI:Z 1.371.2.1,
J22,J1
5 31,
J32,J1
3.3,
4.4 Pabora ¢ JIeKIMOHHBIM
MaTepuaioM, ¢ yueOHbIMHU
MOCOOHSIMU ¥ AJIEKTPOHHBIMU
HUCTOYHHUKAMU UH(POPMAIIUH JUTST
M3YYCHHS BOTIPOCOB,
BBIHECECHHEIX Ha
CaMOCTOSITEITFHOE U3yICHHUE.
= (CBs3b CBOICTB
3JIEMEHTA C €ro JI1.1,J1
IIOJIOXKCHHEM B 1.2,
MIEPUOIUYECKON JI
CHCTEME. 1.3]1.2.1,
=  lI3sMeHeHHE BEIUYNH VK-1, J12.2,
pamrycoB, dHEpruit 16 OIIK-2 J13.1,
HMOHM3AIINH, CPOICTBA J13.2,
K JJICKTPOHY U J13.3,
ANEKTPOOTPHUIIATEIEHO J13.4,
CTH aTOMOB C POCTOM JI3.5

3apsiIOB HX sEp.

=  Kiaccudukamus
KOOPIMHAITMOHHBIX
COEIMHEHUI.

=  Homenkiuatypa
KOMILJICKCHBIX
COCTMHCHUN

= DIEKTPOIUTHYECKASL
JIACCOIUAITUS




KOMIUIEKCHBIX
COCIMHCHUH.
Koncranra
HECTOMKOCTH.

=  3HayeHue
KOMIUIEKCHBIX
COEIMHEHU.

*  HHauBunyanbHbIE
JIOMAIIHHE 3aJaHus 10
BOTIpOCaM
HEOpPraHUYECKOMI
XHAMUH.

KonTtpons 1 18

5. ®OHJ1 OHEHOYHbIX MATEPHUAJIOB

S.IKOHTPOJILHLIC BOIIPOCHI 1JIsA CaMOCTOSITEILHOM MOATOTOBKH K IK3aMEHY.

w N

© ©

10.
11.
12.
13.

14.
15.
16.
17.

18.
19.
20.
21.
22.
23.
24,
25.
26.
27.

28.
29.

Matepuaibl jis ouenku 3Hanuii (YK-1, OIIK-2)

Ilepeuens 60npocog 015 RPOMEIHCYMOUHON ammecmayuu (SK3amen)

OCHOBHBIE IOHSTHUS XUMHUH: aTOM, MOJIEKYJIa, XUMHYECKUH 3JIEMEHT, IPOTOH, HEHTPOH, NEKTPOH.
M3oTomnsl, amnorponus.

Crexnomerpust. OCHOBHBIC 3aKOHBI CTEXHOMETPHUH.

3aKO0H IOCTOSHCTBA COCTaBa. J|anbTOHUIBI M OPTOIITHIHL.

ATOMHasi Macca, OTHOCUTENTbHAs aTOMHAsI Macca, CBSI3b MEXIy aTOMHON M MOJIIPHON MacCoOH.
MonekynspHaas macca. Monb. MosnsipHast macca.

Uwucno ABoranpo. CBs3b MEXIY KOJTMYECTBOM BEIIECTBA, MACCOM, 00EMOM, M YUCIIOM aTOMOB.
YpaBuenue Menaeneesa-Kinaiinepona.

OKBHUBAJICHT. 3aKOH SKBHBAJICHTOB. 3HAYEHHUS YKBUBAIICHTOB BOJOPOJA U KUCIOPO/IA.

MossipHast Macca S5KBUBAJIEHTA, MOJISIPHBIN 00BEM KBHBATEHTA. DKBUBAICHT KHUCIOTHI, OCHOBAHHS,
COJIH.

3axoH ABorazapo. CnencTsus U3 3akoHa ABOrazpo.

Crpoenue aroma: Mozenb ToMIicoHa, TIaHeTapHas MoJiesb atroma Pesepdopaa.

Ctpoenune aToma: nocrynarsl bopa, Mmonens aroma o bopy.

KBanToBOMEXaHHYECKast MOJIENIb CTPOCHUSI aToMa. XapaKTEePUCTHKA KBAHTOBBIX YHCEIL.

[punnun [aymu. [pasmwio Xynna. [lpunnun Hanmensieit sueprun (mpasuwio Knedxkosckoro).
ONeKTpOHHAas CTPYKTYpPa 3HEPreTUYECKUX MTOIypOBHEH B 3aBHCUMOCTH OT HaXOXKIEHHS JJIEMEHTA B
NIEPUOAUYECKON CUCTEME.

XapakTepucTHKa XUMHUYECKOH CBSI3U. G-, TT- U O- CBSI3b.

KoBaneHnTtHasi, HOHHas1, METAJUIMYIECKas ¥ BOJOPOIHAS CBSI3b.

Cucrema, BUIBI CHCTEM.

[Napamerps! cocTosiHUS, GYHKLIUS COCTOSHHSA, HOPMaJIbHBIE M CTaHAApTHEIE ycrnoBus. HyneBoii 3akoH
TEPMOANHAMUKH.

[epBblit 3aKOH TEPMOANHAMUKH, TIOHATHE 00 YHTAIBITHH.

3akoHn ['ecca. 3akon Kupxrodda.

TermoemkocTh. DK30TEPMUYECKUE U SHIOTEPMHUUECKHE TTPOIIECCHI.

Bropoii 3akoH TepMoanHaMuKu. CaMOIPON3BOJIBHBIE M HECAMOIIPOU3BOJIBHBIE ITPOIIECCHL. DHTPOIHSI.
Coboanas sueprus [ mb6ca. Hampasienne npoTexaHus mpoiiecca.

Odusndeckuii cMbIch 3Heprun [ m60ca (BRIBECTH U3 ONpeIeieHus ). TeMieparypa Hadaja PeaKIii.
3aKoH JIEeHCTBYIONINX MAacc (BBIBOA (DOPMYJIBI).

3aK0oH JEeWCTBYIOLINX MAcC JJIsi TOMOT€HHBIX M T€TePOTeHHBIX CUCTEM.

XuUMHUECKOEe paBHOBECHE.

Cwmemnenne papaoBecus (npuniuin Jle-Illarense). [loscHuTE HAa KOHKPETHOM NpHMeEpeE JUIsi rToMO(a3HbIX
ra30BbIX PeaKIHi 1 reTepodasHbIX.

Cxopoctb xumMuuyeckoit peakiui. KoHcTaHTa CKOPOCTH XUMHUYECKON peaKIi.

[paBuno Baunt-I'odda. TemnepaTypHblit KOOPPHUIMEHT CKOPOCTH XUMHUUECKOH PEaKIUH.




30. ®akTopHl, BIUSIIONINE HA CKOPOCTh XUMUIECKON PEaKIInHy.

31. CKOpOCTh TOMOTE€HHOI 1 TE€TepOTreHHON peakInH.

32. CriocoObI BEIpaKEHHUS COCTaBa PACTBOPOB.

33. HonHoe mpou3sBeneHne BOJBI, BOJOPOAHBIN MOKA3aTElNb.

34. Twumponus cojei.

35. Kpuockonuyeckas 1 30yJUIHOCKOMYECKAst TOCTOSTHHBIC.

36. AKTHBHOCTH U KOI(PHUIIUEHT aKTUBHOCTH.

37. T'uaponus coneit. Buapl rugponu3a. [osICHUTh HA KOHKPETHOM TIPUMEpE.

38. OKHCITUTENHHO-BOCCTAHOBHUTENbHBIC peakiui. OKHCICHHE U BOcCTaHOBIeHHE. OKHUCIUTENN U
BOCCTaHOBHUTEIIH.

39. CreneHp OKHCIICHUS, TIpaBUIIa JJIsl ONPEICIICHHS CTETICHH OKHCIICHUS.

40. Knaccudukaiusi OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUil (IPUBEIUTE IPUMEPHI).

5.2. llepeyens padoT, BHIMOJIHAEMBIX M0 THCIUILJIHHE

B niepBoM cemecTpe BBHIMOJHSIETCS 3 ayJAUTOPHBIE KOHTPOJIbHBIE pabOThl, BO BTOPOM CEMECTPE BBIMOIJHSIETCS 2
ayJIUTOpHBIE KOHTPOJIbHBIE pa0OTHI U OJIHO JOMAIIIHEE 3a/IaHHE.

KOHTpOJIbHLle BOIPOCHI VISl TEKYHIETr0 KOHTPOJIA YCIEBAEMOCTH

Ilepeuensv sonpocos 015 mexywie2o konmpos ycnesaemocmu.(YK-1, OTIK-2)

3axoH Papanes. 3akon Heprera

ONEeKTPOIN3: €ro BUIbI, YCIOBUS IIPOTEKAHUS.

DNeKTPOIIN3 PacIIaBOB M 00JIACTH €ro IPUMEHEHUS

OJIEeKTpOIN3 PaCTBOPOB M 00JIACTH €T0 IPUMEHEHHUS

Knaccudukariust 2eKTpo/1oB.

Haxoxxnenune B mpupojie, IpUMEHEHNE U METOIBI ITOTYYEHHS IETOYHBIX METAJUIOB

Haxoxxnenune B npupo/ie, IpUMEHEHNE U METOIBI MTOMY4YEHHS IIET0YHO3EMENBHBIX METANIOB

Haxoxxnenune B mpupo/ie, IPUMEHEHNE U METOIBI TOIY4IEHHS TJIOTEHOB U BOAOPOJa

Haxoxxnenune B mpupojie, IpUMEHEHNE U METOIBI MTOTYYEHHS JIEMEHTOB MOATPYIIIEI Oopa

0. HaxoxmeHue B mpupoe, IPUMEHEHNE U METObI MOTyYEeHHS YIIIepoaa, KpeMHHS ¥ TepMaHHs

11. HaxosxmeHue B mpHpoe, MPUMEHEHNE U METOABI MOTyUCHHUS 0JI0Ba U CBUHIIA

12. HaxosxneHue B IpHpoO/Ie, TPUMEHEHHE U METOIbI MOJTYYCHHS JIEMEHTOB MOATPYIIIIBI a30Ta M UX
COEIUHEHUI.

13. JlabopaTtopHOE U MPOMBIIIJICHHOE MMOJYYCHHE U TPUMEHEHUE a30THON KUCIOThI. XUMUYECKHE CBOWCTBA
A30THOW KUCIIOTBI

14. Haxosxnenue B mpupoJe, MPUMEHEHHE U METO/IbI MOTyUeHHUS KUCIIOPO/Ia CEpPhI U CelieHa.

15. JlabopaTopHO€ 1 MPOMBIIITIEHHOE MOyY€HHE ¥ IPUMEHEHHE CepPHON KUCIOTHI. XUMUYECKHE CBOWCTBA
CEpHOM KHUCIIOTHI.

16. Haxosxnenue B mpupoJie, MPUMEHEHNE U METO/Ibl MOJTYUSHUs] METAJUIOB MOATPYIIBI MEAN M LIUHKA.

17. Haxosxnenue B mpupoJe, MPUMEHEHHE U METO/IbI TIOJTYYeHUsI METaJNIOB CEMeEICTBa Kere3a

18. Haxosxnenue B mpupoe, IPUMEHEHNE U METObI IIOTy4EeHHS METAIIOB CeMEHCTBA IUIaTHHBI

19. Haxosxnenue B mpupoze, IPUMEHEHNUE U METO/bI IIOTy4eHHs TUTaHa, BaHAAUs, XpPOMa U MapraHia.

20. HaxoxaeHue B IpUpOAE, NPUMEHEHHE U METO/IbI MOIYYEeHHUs BAKHEHIIIMX JTAHTAaHOUIOB ¥ aKTHHOHJIOB.

BoOoo~NoorwhE

OcCymiecTBUTh Psiji MpEeBpalleHUNA. 3acaTh YpaBHEHUSI COOTBETCTBYIONIUX PEAKLIUHA. .
PbBrz — HBr — Br, — KBrO; — HBrO; — FeBrs;
Cl, —» HC1 —- KC1 — C1, —» BaCl, — HCI;
Cl1,; — KCI0O3 — KClO4 — HCIO4 — CIO, — HCIOs3.
S — HS — Na,S — NayS, — SO, — S;
SOz — NaH803 — N32803 — NaQSO4 — NaHSO4 — Na25207;
KMnO4 — O; — Na;0; — Hy0, — ©I;
NaH803 — Nazszos — NaH803 — N32803 — Na28203 — Na25406.
NH3 — N, - NO — NO, — KNO3 — Oz;
Cag(PO4)2 — Py — H3PO4 — (ZHOH)3PO4 — Zn(H2PO4)2 —>Zn3(PO)2;
. P4 — Cang — PH3 — P4010 — Ca3(PO4)2 — Ca(H2PO4)2;
HN03 — NH3; — (NH4)2CI'207 — N, — NazN — NH4N03.
. CO; - COC1; - CO; —» C— Al4C3 — CHy;
. Si— Na23i03 — H45i04 — SiOz — SiCl4 — KzSiOg;
. COz — NH4HC03 — BaCO3; — CO; - CO — COBI‘Z;
. Pb — Pb(OH); — PbO, — Pbs0, — PbC1l, — Hz[PbCla];
. Al— NagA|O3 — A1203 - [Al (OH)2]2504 — A1C13,
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17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

SoukrwbdE

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.

Na:;[A'(OH)s] — A12(304)3 — A1203 — Al(OH)g — A1203;
Al(N03)3 - A1C13 - Na3[AI (OH)G] - Al(OH)3 - Aleg;
Al — AIN d AI(NO3)3 — Al — KAlOz — A1203.

Na — NaH — NaOH — NaHCO3; — Na,CO3; — NaOH;

K— KOZ and KzOz — KzO — KHSO4 i KCI

Fe — FeCl, — Fe(OH), — Fe(OH); — NayFeO,

NaFeO4 — Fe(OH); — NaFeO; — Fe(OH); — Fe;03 — FeO;
Fes04 — Fe — FeCl; — FeS — Fe(NOg)s.

KMnO4 — MnO2 — MnC1; — HMnO; — KMnNOy;

KMnO4; — MnSO4 — MnCO3z — MnO — Na;MnQy;
Na;MnO,; — NaMnO4 — Na;MnO4 — MnO; — Na,MnO..
CF(N03)3 — CI'(OH)g — K3[Cr(OH)6] — K3C|O3 — CI’(H2PO4)3 — CrPOy;
Crzog — KoCrO4 — KoCrO7 — CI‘z(SO4)3 — K3[CF(OH)6];
CrSO4 — CI‘Q(SO4)3 — KoCrO4 — CI‘O3 — CI‘203.

KMnO4 — MnSO; — Mn(OH); - MnO — Mn

SOz e N212803 — NaH803 i Nast3 d Ca803 b SOz

CuCl, — CuCl — [Cu(NHs), ICI — Cu(NOs), — Cu

COz —-C—->CO— COz d Ca(HCO3)2 b CaClz.

Fe — FeCl, —» FeCl; —» FE(OH)g — Fe 03

SIOZ b N325i03 — HzSiOg — SIOZ — Si— SlOz

Cu — Cu(NOs3); - CuO — CuCl; —» Cu (OH); —» CuO

Nz i NH3 i (NH4)HPO4 — CaHPO4 — Ca(H2P04)2 i H3PO4
Mn — MnCl; - KoMnO4 — MnSO4 — Mn

(NH4)2804 i NH4C1 — NH3 — NH4H2PO4 — NH3 — NH4N03

3aKOHUYUTH ypaBHEHUS pPEaKIuil.

a) I, + HNOj3 (kon1.) — 6) HC1O; + HC1 — B) KoCrO7 + Kl + HySO4(pazd.)—

a) I, + H,S (p-p) — 6) Kl + H,O, + H,SO4 — B) Clo+ 1+ Ba(OH)2 —

a) Cl,+ KI+ KOH — 6) HCIO, + P,0s — B) CaOCl,+ HCI —>

a) HC1 + PbO, — 6) HCIO; + P + H,O — B) FeS; + 0; —

a)S+NaOH—> 6) H,S + SO, — B) Na,S +S —

a) NaBr + H,SO4 (kont.) — 6) HaSO4 (komi.; pas6.) + Fe, Al, Cu, Zn — B) H,SO, (konir.; pa36.) + C, P, I,
N

a) Na,S,03+ Cl,, I, — 6) H,S + K,Cr,0; + HC1 — B) SO, + KMnO, + H,O —

a) Na;SO3 + K3S + H;SO, — 6) SO, + NO; — B) AspS3 + HNO3 + H,O —

a) Se + NaOH — 6) Al,Tes + H,O — B) H,S + HNO; —

a) Na,SeOs + HI — 6) Na,S,04 + KoCr,07 + HSO4 — B) K,S,0g + FeSO4 —

a) H,O, + Nal — 6) Na,O, + NaBr + H,SO, — B) Na,O, + NaBr + H,SO, —

a) H,0O, + Ko.Cr,07 + HC1 — 6) H,O; + As,S3 + NaOH — B) Na,SO3; + KMnO,4 + H,SO4 —
a) TeO, + KOH — 6) PoO; + HNO; — B) TeO; + HO, + H,O —

a) O3+ CrCls; + KOH — 6) Li+ Ny, — B) MggNz + H,O —

a) HNO; + H,0, — 6) HNO; + H,S — B) KNO; + K;Cr,07 + H,SO4 —

a) KNO; + Kl + H,SO4 — 6) NO; + H,0 — B) N,O4 + Ca(OH)z —

a) NoHs + O, — 6) NH4C1 + CuO — B) HNOs(konw.) + Cu, Ag, Zn, Fe, Al, Mg —

a) HNOg(pas6) + Cu, Ag, Zn, Fe, Al, Mg — 6) Sb,0s5 + KOH + H,0 — B) H3PO3 + AgNO3 + H,0 —
a) HsPO, + CaCl, — 6) PH; + KMnO4 + H,SO4 — B) HNO3 + Cu,S —

a) NaOH + H,0 + Si (C,Sn,Pb) — 6) NaOH + H,0; + Ge — B) MnSOy + PbO, + H,S0, —
a) Sn + KOH + H,O — 6) SiO; + HF — B) SnCl; + NaBiO; + HC1 —

a) GeCl, + O, + NaOH + H,O — 6) Pb + KOH + H,O — B) PbS + H,O, —

a) BoHg + NaH — 6) Na[BH4] + H,O — B) Na,B,0; + H,SO4 + H,O —

a) Al + KOH+ H;0 — 6) Al+ NaOHpacnnan) — B) Al + NaNOz + NaOH + H,0 —

a) A1,03 + K,CO; — 6) Al1,03 + KOH + H,O —  B) Nag[Al(OH)s] + CO—

a) A12(804)3 + Na,COz; + H,O — 6) A1(0H)3 + A12(804)3 — B) A1,S;3 + KOH(,,B@HTOK) + H,O —
a) HCIO, + P,Os —  6) Hs05 + KoCrO7 + HC1 —  B) CaOCl, + HC1 —

a) KNO, + K,Cr,07 + H,SO, — 6) NO; + H,O — B) Kl + H,O, + H,SO, —

a) NaBr + H,SO. (KOHLI.) — 6) Na,SeOs; + HI — B) Na,S,04 + KoCr0O7 + HSO4 —

a) Na,O + H,SO4 — 6) Na,O, + H,SO, (p) — B) Ba0O, + KMnO,4 + H,SO,—

a) NH,C1 + Mg(OH); — 6) BeC1, + KOH — 8) Be + KOH + H,0 —

a) Fe+ O, + H,O — 6) Fe(OH)z +0,+ H,0O — B) FeSO4+ O, + H) O —

a) FeSO4 + KBrO; + H,50; — 6) Co(OH)s + HC1 — B) Ni(OH)s + HC1 —

a) FeClz + KI— 0) Fe(OH); + Cl, + KOH — B) FeS; + HNOj3 (konm.) —

a) KoFeOs + Ho,O — 6) K>FeO,4 + HC1 (KOHII.) — B) KoFeO4 + HNO; —




36.
37.
38.
39.
40.

a) K4[F€(CN)6] + KMnO4 + H,O — 6) MnCl1; + Br, + KOH — B) MnSO, + NaBiOs + H,SO4—
a) MnO, + PbO, + HNO; — 6) MnO, + Kl + H,SO, — B) KMnO4 + SO, + H,SO4 —

a) KMnO; + KoS + KOH — 6) KMnO, + FeSO,4 + H,O — B) KMnO, + C3H5(OH)3 + H,SO4—
a) KMnQO4 + H,0, + H,SO4 — 6) KMnQO4 + MnCl;, + H,O — B) KoMnO4 + H,O —

a) KsCr,07 + HC1 — 6) CrC1s + NayS + HyO — 5) Mo + HNO; —

3aBepIINTh yPaBHEHUS PEaKINH.

1. A|+C—)...F6+H2304(p336)—)...WO3+ H,—...
2. K+H,—»...Ca+HCl-> ... ZnO+ H,SOs—>...
3. Ca+C—...Fe+HNO;pus — ... CuSO4+KOH — ...
4. Fe+ 0z —>... Ag + HNOsory— ... Zn(OH), + NaOHp-p)— ...
5. Ca+H;—... Au+ HNOg(omy) + HClomy—> ... FeCls+ KOH —...
6. W+0;—>...Fe+H,SOs— ... Al+ CuSOs—...
7. Mn+Cl, —>...Zn+H>SO;— ... Fe;03+ CO —...
8. Cr+0O;—... Pt+ HNO3y) + HC|(k)—> ... Zn(OH); + H2SO4—>...
9. Os+0, —)...A]+HNO3(k0Hu)—> ... Sco03+ Mg —>...
t

10. Al + N; —> ... Fe + HNO3p) — ... ZnO + KOHpacrinas) = - -
11. Hg+ S —... Ni+ H2SOuspa5)— ... K+ H0 —...
12. Nb+ O, —... Pb + HNO3z(pas5) = ... Cr203+ Al—...
13. Mg+ Nz _t,... Cu+ HNOs(omy = ... ZnS+ Oz —— ...

t
14. V+Oz—>...Mn+HZSO4(p336)—>...HgS+Oz—)...

t
15. Na+H, —>... Pb+ HzSO4(K0Hu) ... FG(OH)s +HCl—...
16. Fe+Cl, —>... Au+ H>SeOusomy = ... CaHa + H:O —...
17. Na+ 0Oy —>... Mg+ HzSO4(pa36)—)... MoOsz+ H, —...
t

18. Ba+H, »...Ca+ HNO3(K0HL.) —... Fe+ HzO(r) ey
19. Mo+ O, —)...Zn+HNOg(K0HL.)—>...Na+ H,O —...
20. Fe+Cl,—>...Na+ HzSO4(pa36) —>...Sn+ KOH(paCTBOp) —>...

5.3 OueHouHble MaTepHAJIbI (OLIEHOUYHBIE CPEACTBA), HCMOJIb3yeMble ISl IK3aMeHa

OK3aMEHAIMOHHBINA OMIIET BKITFOYAET B ce0s 2 TEOPETHIECKIX BOMPOCA U3 YCTaHOBICHHOTO TIEPEYHsS U 3 3a1adn
Mo TeMaM, U3JI0’KeHHBIM B 4 pazjene aanHoit PTII.
Buners! xpanstces Ha Kadeape U YTBEpIKISHbI 3aBeAYIONINM Kadenpoit

5.4 MeToanka OueHKH Pe3yJbTATOB 00y4eHNs M0 AUCHUILIHHE (MOayJI0, npakTuke, HUP)

e  TpeOoBaHMS K OLIECHMBAaHHUIO B COOTBETCTBUH C YUeOHBIM IIJIAHOM: DK3aMEH B [IEPBOM CEMECTpE, 3a4eT BO
BTOPOM CEMECTPE.
e Cucrema OLEHMBAHMS, CIOIb3yeMasl TPENoIaBaTeeM sl TeKYIIeH OIeHKN YCIIeBaeMOCTH - OaJIIbHO-
peUTUHrOBasL:

1 cemecTp

OunenuBanue padoThl cTYIeHTa B 1 ceMecTpe.

Bcero yacos 3a Yucno 3aHATHIL bannos 3a Iloncuer Cymma
ceMecTp 3aHITHE OamroB
Jlexkuuu 36 18 0,5 0,5*18 9
Ipaktuueckue 18 6 3aHATHIl U1 2 2*6 12
3aHATHUSL MPOpPadOTKH
MPaKTUYECKUX
BOIIPOCOB
3 I HanucaHus 5(3a 5*3 15
KOHTPOJIbHBIX BBITIOJTHECHHYIO
pabot KOHTPOJIEHYIO
paboty u3 5
3a7aHui)
JlabopaTopHbie 18 9 3aHsTHil, HA 3 Ganna 3a 8*3 24
paboThI KOTOPBIX BBITIOJTHEHHYIO
BBITIOJTHSIETCS 8 TTOJTHOCTHIO
pabor




1a00paTOPHYIO

paboty
MaxkcumapHOE YUCITo 0ayuioB 3a 1ceMectp 60
OuenuBanue padoThl CTYAEHTA BO 2 ceMecTpe.
Bcero yacos 3a Yucno 3ansaTuit Bannos 3a Iloncuer Cymma
CeMecTp 3aHATHE 0amroB
Jlekuu 18 9 1 1*9 9
IMpakTuyeckue 18 7 3aHATAN 1S 2 2*7 14
3aHATUSA npopaboTKn
MPAKTHYECKHUX
BOTIPOCOB
2 UL HAITUCAHUS 6 6*2 12
KOHTPOJIbHBIX
pabor
JlaboparopHEbie 18 9 3aHsTHI, Ha 3 Gayua 3a 8*3 24
paboThI KOTOPBIX BBITOJTHEHHYIO
BEITIOTHSIETCS 8 MTOJTHOCTBIO
pabot 1ab0paTOPHYIO
paboty
Brinonnenue 6 CamocrosiTenbHas 11 6anmoB 3a 11 11
JIOMAIITHETO paborta (1) BBITIOJTHEHHOE
3alaHuS JTOMaITHEe
3aJlaHKe
VYyactue B - - 10 10
Hay4YHBIX
KOH(epEHITIIX
ITomomp B - - qo 10 10
MOJITOTOBKE
MPOBEICHUS
11a00paTOPHBIX
pabot o
mporpaMme
JAUCIHHUITIINHBI
Ilonroroska - - no 10 10
Mpe3eHTalui
10 H3Y9aeMbIM
TeMam
MaxcumanpHOE YUCIIO 0AJLIOB 3a 2 ceMecTp 100

e  VYcioBue J0IyCcKa K 9K3aMeHY 110 AUCLUIUIMHE — Handue He MeHee 40 OaJioB ceMecTpoBOi paboThI
e Meroauka pacuera OLCHKH Ha SK3aMeHe.

OrtBer Ha ’K3ameHe orjeHuBaeTcs B 40 6amoB: 1o 10 O6ansoB 3a OTBET Ha TEOPETHUYECKHE BOTIPOCH U JI0
30 6ayuTOB 32 OTBETHI Ha ITPAaKTHUECKHE 3a1aHMst. KpuTepun onpenesieHns OIeHOK Ha 9K3aMeHe H3JI0KEHBI
B pazzene 5 [onoxenus o mpoMmexyTodHoii arrectanuu cryaeHToB ®I'AOY BO HUTY «MUCuC» (11
239.09-14)

e YcioBue OIy4eHHs 3a4eTa BO 2 CeMecTpe 110 AUCLUILUIMHE — Halnuue He MeHee 60 0aioB ceMecTpoBoi

paboTsL.




6. YAEBHO-METO/IMYECKOE 1 TH®OPMALMOHHOE OBECIIEYEHUE JUCHUITJINHBI

6.1. Pexomenayemasi JimTepatypa

6.1.1 OcHoBHas JuTepaTypa

O6o3Haue ABTOpBI, 3ariaBue bub6auorexa HN3parenncrBo,
HHE COCTABUTEJH roj
J1.1 Koposun H.B O6mas xumust: yaed. moco0. I'® HUTY «MUCHC» M. : Bricmras
mkosna, 2004.
—557c.
J1.2 I'munaka H.JL Oo6mas xumust: yued. mocoo. book.ru Mockea :
9JIEKTPOHHO-ONOIMOTEYHAS KuoPyc,
cucreMa 2023. — 749
https://book.ru/book/947684| c.— ISBN
TekcT : aneKTPOHHBIH. 978-5-406-
11166-6. —
URL:
JI1.3 I'muaka H.JIL., 3amauu 1 yrpaKHEHUs 110 book.ru — MockBa :
Anexceesa T.E., o01weit XuMuu. : yueoHoe IJIEKTPOHHO-ONOIHOTEUHAS KuoPyc,
[Mnarynosa H.b noco6ue: yued. mocob. / H.JIL. cucrema 2022. — 240
XpuryHosa T.E. I'muaka; nox pen. https://book.ru/book/943675| c¢.— ISBN
B.U.PabunoBuua, X.M. TekcT : aeKTPOHHBIH. 978-5-406-
PyOuHoii . — 23-e u3., uchp . 09793-9. —
— URL
6.1.2 JlonoJIHUTEJILHAS JINTEPATYpPa
O0o03Ha ABTOpBI, 3ariaBue buoanorexa H3nareabcTB
yeHHne COCTABHTEJIH 0, 01
J 2.1 Comnossesa C.H., Xumus : [IpakTHKYM book.ru CTaBportos :
Cepos A.B. 3neKTpoHHO-0nOmmoTeuynas | CeBepo-
cucrema Kaskazckuit
https://book.ru/book/9445 | benepanbHbIit
01 YHUBEPCHUTET,
TexcT : 9MeKTPOHHBIH. 2018. — 111
c.— URL..
J2.2 3atines, O.C. 3asa4u ¥ BOMPOCHI 10 XUMHHU: I'd HUTY «MUCHC», M. : Xumus,
VY4eb. mocodue. YHuBepcuTeTcKas 1985 .-304
oubmmorexa ONLINE c.
http://biblioclub.ru/index.p
hp?page=book&id=12956
3
6.1.3 MeToan4yeckue MaTepHuaJbl
O6o3Haue ABTODBI, 3aryiaBue bubnmoreka M3narenscTBo,
HUE COCTaBUTENHN roj
J3.1 Kpaxt JL.H,, OBLIAS X1MUS I'd HUTY «MUCHUC» I'd HUTY
Yuusapun A.B., Kypc nexunit «MHUCuCp,
3maposa E.P., 2018
[lonera E.A.
3.2 KpaxTt JL.H.,, HEOPT AHMYECKAS I'd HUTY «MHUCHUC» I'd HUTY
Uuusapus A.B., XXMM «MHUCuCy,
3naposa E.P., Kypc nexunit 2018
ITonesa E.A.
J33 Kpaxt JL.H., OBILIAS XUMUA I'd HUTY «MUCUC» I'd HUTY
UnusapuH A.B., [pakTukym «MHUCuCy,
3naposa E.P., 2018
ITonesa E.A.
134 Kpaxt JL.H., OO0mas XuMus I'd HUTY «MUCHUC» I'd HUTY
Ynusapun A.B., JlabopaTopHBIii TPaKTUKYM «MHUCuCp,
3naposa E.P., 2018
ITonesa E.A.



https://book.ru/extrasearch?author=%D0%93%D0%BB%D0%B8%D0%BD%D0%BA%D0%B0+%D0%9D.%D0%9B.
https://book.ru/extrasearch?author=%D0%93%D0%BB%D0%B8%D0%BD%D0%BA%D0%B0+%D0%9D.%D0%9B.
https://book.ru/extrasearch?author=%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B5%D0%B2%D0%B0+%D0%A2.%D0%95.
https://book.ru/extrasearch?author=%D0%A5%D1%80%D0%B8%D0%BF%D1%83%D0%BD%D0%BE%D0%B2%D0%B0+%D0%A2.%D0%95.
http://biblioclub.ru/index.php?page=book&id=129563
http://biblioclub.ru/index.php?page=book&id=129563
http://biblioclub.ru/index.php?page=book&id=129563

J3.5

Kpaxt JLH,, Heopranuueckast Xumust I'd HUTY «MHUCHUC» I'o HUTY

Unusapua A.B., JlabopaTopHBIif TPAKTUKYM «MHUCuCy,
3naposa E.P., 2018
[lonesa E.A.

6.2. IlepeuyeHpb pecypcoB HH()OPMALHOHHO-TeIEKOMMYHHKAIIMOHHOI ceTn « AHTepHED)

6.3. Ilepeyenb MporpaMMHOro odecneyeHust

11

Office Professional Plus 2016
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WINHOME 10 RUS OLP NL Acdmc Legalization GetGen

6.4. Hepeqenb l/lH(l)OpMa[[PIOHHl)IX CIIPABOYHBIX CUCTEM U l'lpO(l)eCCﬂOHaJ'll)Hl)lX 0a3 JAHHBIX

|

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUTIINHBI
MOAVJIsA, TIPAKTUKHA, HUP)

7.1 Jlekumonnas ayautopust Ne 416. Mcnone3yemoe o6opynoBaHue: KOMIBIOTEP € ycTaHOBIEHHBIM [10
Windows Professional 10, Office Professional Plus 2016, npoekrtop, 3kpaH.
7.2 Jlabopatopus "Xumust". aya. 418. Ayauropwus 1iisl IpoBelieHUs 1TabOpaTOPHBIX paboT U

MPaKTUYECKUX 3aHATUN.

Hcnone3yemoe o6opynoBaHue:

1. Hlkad cymmnpnsiii IC-40-02 CITY moxu. 2204 (40 1., +50...4+200C, mpuHYANT. KOHBEKIL., Kamepa
13 HEPXK.CTalN) — 2 IIT.;

2. Ieus anexTpokamepHast 3ydoTexanyeckas i HarpeBa uterHbIx Gopm IKIIC-10 mo TY 9452-
005-00141798-2000 (M0n.4005) — 1 mt.;

3. Becsr BJI-124 (HIIB 120 r, muckpetrrocts 0,0001, xmacc Tounoctr | CriennanbHbIH, BHEITHSSA
KamnOpOBKa), aHATUTHYECKUE — 2 IIIT.;

4. Becer BJITD-310T(B) (HIIB 310 r, muckperrocts 0,01 T, kmacc Tounoctu 11 Bricokwmit,
BHYTPEHHSS KATHOPOBKA) TEXHUIECKHE TabopaTOpHbIe — 2 IIT.;

5. Aanon-4100 pH-metp — 2 mrt.;

6. bans BogsHas WB-2 (2-x mectHas), Stegler — 1 mwr.;

7. Pedppakromerp "Komnakt" yaebnsrii (ananor UP®-454b2M) — | mit,;

8. TepmopeaxTtop HT-170 XIIK, Tagler — I mr,;

9. Memanka marautHas MM-135 (6e3 nogorpesa, 1o 3000 06./muH., 10 10 1, d=135 mm), Tagler — 6
IIT.;

10. SIxopk asst MarauTHOM Memmanku Z 60 60*9, ¢groporuact, oBax — 5 mrT.;

11. Henrpudyra CM-12-06 (6 npobupok x15mi, 4500 06/mun) naboparopnast — 1 wr.;

12. ®ortomerp poroanexrpuueckuit KOK-3-"30M3" o TY 9443-001-07516244-2005 B
ucnondennn: KOK-3-01-"30M3" — 1 wr.;

13. Ha6op ans KOK mns onpenenenus xeneza HBXK — 1 mt.;

14. Ha6op ans KOK mng onpenenenus mean — 1 mr.;

15. Inura I[TH-4030MK HarpeBarenbHast (MeTaiokepaMmuyieckoe nokpeitue, 300¥400 MM, 10
+350°C), Tagler — 2 mt.;

16. Dnexrpon 9C-10601/7 K 80.7 (ananor 9CJI-43-07 CP, 3CJI-63-07 CP) — 2 mt.;

17. Crnextpodotometp cepun [10 mo TY 9443-001-5627822-2009, mozens: [19-5400Y D (4-x mo3wui.
Kroeromepxkarens, apt. 200.04.0031) — 1 mmt.;

18. unier Turensabie 150 MM — 3 T,

19. Munaer TurensHbie 220 MM — 3 1T,

20. Apeomerp AOH-1 1240-1300 — 1 miT.;

21. Apeomerp AOH-1 1300-1360 — 1 miT.;

22. Apeomerp AOH-1 1360-1420 — 1 mmiT.;

23. Apeomerp AOH-1 1480-1540 — 1 wT.;

24. Apeomerp AOH-1 1540-1600 — 1 mT.;

25. Apeomerp AOH-1 1600-1660 — 1 1mT.;

26. Apeomerp AOH-1 1660-1720 — 1 1mT.;

27. Apeomerp AOH-1 1720-1780 — 1 1wmT.;




28. Apeomerp AOH-1 1780-1840 — 1 mT.;

29. Apeomerp AOH-1 700-760 — 1 mt.;

30. Apeomerp AOH-1 700-760 — 1 mt.;

31. Apeomerp AOH-1 760-820 — 1 wmT.;

32. Apeomerp AOH-1 820-880 — 1 mwit.;

33. Apeomerp AOH-1 880-940 — 1 mwit.;

34. Apeomerp AOH-1 940-1000 — 1 wirt.;

35. Apeomerp AOH-2 1080-1160 — 1 mit.;

36. Apeomerp AOH-2 1160-1240 — 1 mit.;

37. Apeomerp AOH-2 1240-1320 — 1 mit.;

38. Apeomerp AOH-2 1320-1400 — 1 mit.;

39. Apeomerp AOH-2 1400-1480 — 1 mit.;

40. Apeomerp AOH-2 1480-1570 — 1 mT.;

41. Apeomerp AOH-2 1570-1660 — 1 mT.;

42. Apeomerp AOH-2 1660-1750 — 1 mT.;

43. Apeomerp AOH-2 1750-1840 — 1 mT.;

44. Apeomerp AOH-3 1000-1400 — 1 mT.;

45. Apeomerp AOH-3 1300-1800 — 1 mT.;

46. Apeomerp AOH-4 1000-1800 — 1 mT.;

47. Apeomerp AOH-4 700-1000 — 1 mrt.;

48. bupuctruarop b2-4 — 1 mt.;

49. Konbonarpesarens KH-250 — 1 wT,;

50. Kon6onarpeparens KH-500 — 1 mT.;

51. Cronuk noaseMHbId 1aboparopublit Metayuindeckuit HB-150 (150%150 mm) — 2 T

52. UIraruB s npobupok ynuepcanbhbiii ILITTY-«KPOHT» o TY 9452-037-11769436-2010 — 10
IIT.;

53. Jlozarop murnerounslii 1-kananpHbii "Texuo" mo TY 9443-009-33189998-2009 (F1 1-10 Mk,
Mexanud., JI[1011-1-1-10, Jleanuner, apt. 4641042N) — 1 mt.;

54. Jozarop muretounslii 1-kanainpHbii "Texuo" mo TY 9443-009-33189998-2009 (F1 1-10 mu,
Mexanud., JJITOI1-1-1000-10000, Jlennuner, apt. 4641122N) — 1 wt.;

55. HakoHEYHHK TTOJIMMEPHBIA OTHOPA30BhIH K Ao3aTtopaM munerounsm HIT-"Tepmo @wumep
Caitenruduk" mo TY 9398-004-33189998-2007 (1-10 mur. 1-kanambHbIi 40mT/y11., 6€3 GUIBTpA,
Jlermumier, apt. 9402152) — 10 ynak.;

56. Jozarop murnerounstii 1-kananpHbii "Texuo" mo TY 9443-009-33189998-2009 (F1 0,5-5 mu,
Mmexanud., JJIIOI1-1-500-5000, Jlennuner, apt. 4641112N) — 1 wir.;

57. HakoHEYHHK TTOJIMMEPHBIA OTHOPA30BEIi K Ao3aTtopaM muneroudsm HIT-"Tepmo @ummep
Caitentuduk" mo TY 9398-004-33189998-2007 (0,5-5 mu. 1-kananeubrit/ 100 wit. B yiI., 6e3 huiibTpa,
Jlennumer, apt.9402052) — 5 ynaxk.;

58. llItatuB-muHM 3-MecT. As go3aTopoB Jlenmwrer, apt.9420320 — 1 mmT.

Kowmmerotep ¢ ycranosnenssim [10 Windows Professional 10, Office Professional Plus 2016,

8. METOIUYECKHUE YKA3AHUSA JJISA OBYHYAIOIIUXCA 11O N3YYEHUIO JUCHUITJINHBI

J1g ycnenrHoro 0CBOGHUS AUCIHUILTHHBL "XuMus'" 00ydaromeMycst He00X0AUMO:

1. TIlocemars Bce BUOBI 3aHSATHIA.

2. CBOEBpPEMEHHO 3aperuCTPUPOBATLCA Ha PEKOMEHIOBAaHHBIE JIEKTPOHHBIC PECYPCHI.

3. Ilpu BO3HHKHOBEHHUH JIIOOBIX BOIIPOCOB II0 COEPIKAHUIO Kypca U OpraHu3aliuy paboThl CBOEBPEMEHHO
oOparmarbcst K mpenoaaBarelto (B 9achl OYHBIX KOHCyImbTanui, uepe3 MS Teams mmu LMS Canvas).

4. Otuersl O MPaKTHYECKUM U Ja0OpaToOpHEIM paboTaM PeKOMEHIYETCs BBIITOMHATH C UCIIOIb30BaHneM MS
Office, nomyckaeTcs BEIIOTHATH B PYKOIIMCHOM BHJIE.

5. AxrtuBHO paboTaTh ¢ Hay4HBIMH Oa3amu B ceTu MIHTEpHeT.

6. KauecTBeHHOE OCBOCHHME JUCIUILTMHBI BO3MOKHO TOJBKO MPH CHCTEMAaTHYECKOH CaMOCTOATENbHON padoTe,
YTO MOAJIEPKUBAETCS CUCTEMOM TEKYIIEHN aTTECTAlUU.
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