MWHUCTEPCTBO HAYKW U BbICLLEFO OBEPA3OBAHMA POCCUINCKOM GELAEPALUM
SUNMAN SEAEPA/IBHOMO TOCYAPCTBEHHOTO ABTOHOMHOIO OBPA3OBATE/IbHOTO YYPEXAEHWNA BbICLLIETO OBPA30BAHMA

«HaumnoHanbHbIN UccnepoBaTeNbCKUM TEXHONOrMYecKui yHusepcutetr « MUCuC»

B r. 'y6kuHe benropoackon obnactu (Fe HUTY « MUCuC»)

( )
[IOKYMEHT MOZMVCAH pabouas mporpamma yTBepKIeHa
SMNEKTPOHHOW MOAMUCHIO perieHueM Y4eHOro coBeTa
I'd HUTY «MUCuC»
C 1 02C89CCEO054AC5E89482DDA6B2898269B
Bﬁ;;mefgfkomyxos Anekceli AnekcaHapoBuy oT «3 1» aBryCTa 2021 r.
[DevictBuTenex: ¢ 14.10.2020 go 14.10.2021 HpOTOKOH N(_) 1
\ J
Pabouas nporpamMMa JUCIHUATIMHBI
XuMus
3akperuieHHast Kadeapa Kadenpa ropsoro nena
Hanpasnenue noarorosku 21.05.04 I'opuoe neno
Criennamusanus OTKpBITBIC TOPHBIC PaOOTHI
Kpanuduxarus CIICIHATUCT
Dopma o0yaeHHS Qunas
OO0w1as Tpy10eMKOCTh 6 3ET
YacoB 1o y4eOHOMY TUIaHy 216 DopMBbI KOHTPOJIS:
B TOM YHCIIE: 9K3aMeH B | cemectpe
AyJUTOPHBIE 3aHATHS 126 3aueT BO 2 ceMecTpe
caMmocTosiTeNbHas padoTa 72
4acoB Ha KOHTPOJIb 18
cemecTp(bl) H3yUESHHSI 1,2

Pacnpene.ﬂe}me YaCoB JUCHMILIMHBI 110 CEMeECTpaM

cemMecTp 1 2 Hroro
Bup 3anarui VII PIT VII | PIT

Jlexuuu 36 36 18 18 54
IIpakTudeckue 18 18 18 18 36
JlabopaTopHsbie 18 18 18 18 36
Wroro ays. 72 72 54 54 126
Cam. pabora 18 18 54 54 72
Yacsl Ha KOHTPOJIb 18 18 - - 18
HUroro: 108 | 108 108 | 108 216

T'ox Habopa 2021



IIporpammy cocraBui:
Ilonesa Enena AnexcanapoBHa, JOLEHT, JOLEHT,

K.IICI.H.

JonxcHocme, yy.cm., yy.38 PO nonHocmero

noonucs

Pabouast mporpamMma AUCITUTITIHEL
Xumus

paspaborana B coorBercTBrn ¢ OC BO:
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1. HEJIN OCBOEHUSA

Heab AMCHIMIIMHBI — CYOPMHUPOBATH Y CTYJCHTOB TOHATHE 00 OCHOBHBIX 3aKOHOMEPHOCTSIX U MPOLIECCaX XUMUH;
Ha OCHOBE TEOPETHIECKUX M MPAKTUIECKUX AAHHBIX PACCMOTPETh CBOWCTBA OCHOBHBIX KIJIACCOB HEOPTAHMYECKUX
COCIAMHEHUH, METOABI UX CHHTE3a, IPAKTUIECKOE 3HAUCHUE M 00JIaCTH MPUMCEHEHHMS. 3aJ0KHUTh OCHOBBI 3HAHUI
HEOPraHMYECKON TEXHOJOTHH, HAay4YUTh IIOHUMAaTh M HCIONB30BaTh B pacueTax oOmIHe 3aKOHOMEPHOCTH
XMMHUYECKHUX PEaKIHii, OCBOUTH COBPEMEHHBIE IPEICTABICHHS O CTPOSHHUH BEIIECTBA, AaTh 3HAUCHHE XUMUUECKUX
CBOMCTB 3JIEMEHTOB B 3aBUCUMOCTH OT MOJIOXKEHUS B IEPUOJUUECKON CHCTEME.

3agaun IUCUUTIJIMHBI:

1. Ilonmyuyute mTpeiCTaBIEHHE O Tpoleccax M SBICHHUAX, NPOUCXOAAIIMX B TIPUPOAE, HCIOJIB30BATh
BO3MOKHOCTH COBPEMEHHBIX Hay4YHBIX METOJOB MO3HAHUs MPUPOABI U MPUMEHATh UX IS pelleHus 3ajaad,
HUMCIOIINX ECTECTBEHHOHAYYHOE COJICP)KaHWE, NPEICTABICHHE O pOJIM XHMHH B TNPO(ECCHOHATBHOU
JesITeTbHOCTH.

2. V3yunTh OCHOBHBIE XMMUYECKHUE ABICHUS M 3aKOHBI XMMHUH, METObI XUMHIECKOTO NCCIEIOBAHMS; METO B
paboTHI C COBPEMEHHOHN HAyYHOH anmapaTypoi u BeIpab0TaTh y CTYI€HTOB HadalbHbIC HABBIKH IPOBEACHUS
3

3. €dopmupoBaTh yMEHHs peLIaTh THIIOBBIE 3aJa4d OCHOBHBIX PAa3[esiOB XUMHH, HCIOJIb30BaTh OCHOBHBIC
SHaHUs, TNOJMyYCHHbIE NpPU H3YyUEHUM pa3/eloB XMMHUHM K pEILICHUIO 337a4, CBA3aHHBIX C peanu3aluei
HpodeccronanabHBIX QYHKIMH; YMEHUs pabOTHl B KOMaH/Ie IPH PelIeHHH NpodecCHOHaNbHbBIX 3a/1a4.

2. MECTO B CTPYKTYPE OBPA30BATEJBbHOU NPOI'PAMMBI

Yacte OITOI1 BO (6a30Basi, BapuaTuBHasi) | baszoBas

2.1 Tpebosanus k npedgapumenbHOU NOO20MOBKe 00YUaAIOWUXCA —
npedutecmsyrowue oucyuniunsvl (Mooyau), npaxmuxu u HUP

2.1.1 | Maremaruxka 1

2.2 Jucyunaunvt (Mooyau), npakmuxu u HUP, 0111 KOmopuix Heo0Xxo0umo 0cgoeHue OaHHOU OUCYUNTUHBL —
nocaedyrouue oucyuniunol (Mooyau), npakmuxu u HUP

2.2.1 | I'eonozusn

2.2.2 Duzuueckas Xumus

2.2.3 | Opeanuueckas xumus

2.2.4 | Ocnosbl 0602aujerusi NPUPOOHBIX UCKONACMBIX

2.25 DQuzural

2.2.6 | Payuonanvnoe npupo0dononv3osanue

2.2.7 | Bezonacrnocmo JcuzneoesmenbHocmi

2.2.9 | ObocamumenvHbie npoyeccol

2.2.10 | T'opHno-npomvlunennas sxKon02us

3. AHAUKATOPHI ®OPMUPOBAHU S KOMITETEHIIUA,
COBMEMEHHBIE C PE3YJBTATAMMU OBYUYEHNSA 11O JUCIUTIJIMHE

YK-1 Cnoco0eH ocymecTBJIATh KPUTHYECKHIT aHATU3 MPOLECCOB, CUCTEM, MMPOJJIEMHBIX CUTYalUii Ha
OCHOBE CHCTEMHOI'0 MO/IX0/Ia C MCMOJIb30BAHMEM COOTBETCTBYIOIINX AHAIMTHYECKHX, BLIYMCIUTENBHBIX H
JIKCIIEPUMEHTAJIBHBIX METO0B, BbIPA0aThIBATH CTPATErHIO AeliCTBUM

3HaTh: 3-1 TCOPETUYCCKHUE OCHOBBI UCITOJIb30BAHU aHATITUTHICCKUX, BBIYUCIUTEIIbHBIX U
OKCIICPUMCHTAJIbHBIX METOAOB U1 KDUTHYICCKOI'O aHaJIn3a IMpOLUEeCCOB.

3-2 OCHOBHEIE NPUHOUIIBI HPUMCHCHUA CUCTEMHOI'O IOAXO04a JUIA PpCIICHUA
IMOCTaBJICHHBIX 3aJ1a4.

YMmerh: Y-1 npuMeHATh CHCTEMHBIH MTOIXO JUIsl PEIICHNUS IIOCTABJICHHBIX 3a/1a4.
Baagern B-1 BBIpaOOTKH cTpaTeruu ICHCTBHIA.
HABBLIKOM:

YK-6 CnocobGeH onpeensiTh H peajn30BbIBATh NPHOPUTETHI COOCTBEHHOM AeSITEILHOCTH H CIIOCO0OBI e¢
COBEpPILIECHCTBOBAHMS HA OCHOBE CAMOOIIEHKH U 00pa30BaHMs B Te4YeHHe Beell sKM3HM

3HaTh: 3-1 ocCHOBHBIE IPUHIUIIBI OIIPEACIICHIS U pPeaNTn3alliil MPHOPUTETOB COOCTBEHHOM
JIeSTEIIbHOCTH U CIIOCOOBI €€ COBEPIICHCTBOBAHHS HA OCHOBE CAMOOLIEHKH M MPUHIIUIIOB
00pa3oBaHMs B TEUESHUE BCEH KU3HU.

Ymern: V-1 ompenensaTs U peann30BhIBATE IPHOPUTETH COOCTBEHHON AEATENFHOCTH U CIIOCOOBI
e€ COBEPIIICHCTBOBAHHUS Ha OCHOBE CAMOOIICHKH W IIPUHIUIIOB 00pa30BaHMS B TCUCHUE
BCEH KM3HHU.

Baaners B-1 peanu3zanuu npuopuTETOB COOCTBEHHOH I€ATEIHHOCTH.
HABBIKOM:




4. CTPYKTYPA 1 COAEPXXAHUE

i‘;{i HaumenoBanue paznenos u tem | Ceme Kon-Bo Komnerenuu | Jluteparyp O TVI——.
/BUn 3aHATHS/ CTp 9acoB u a P

THS
Pasznen 1 OcHOBHbIE IOHATHS U
3aKOHBI XUMHUH

1.1 | Beenenue B 00IIYIO XUMHUIO.

J1.1,]1
OCHOBHBIE OHATHS U TEPMHUHBI YK-1,
o 1 2 1.2.
o0meit xumun. OCHOBHBIE VK-6 3.1
3aKOHBI O0IIEl XUMUH. /IEKINsT/ ’
1.2 Baxwneiimme Kiaaccel U J1.1,J1
VK-1,
HOMEHKJIATypa HEOPTaHUIECKUX 1 2 1.2.
'’ VK-6
COEQUHEHNMN. /TeKIus/ J13.1

1.3 Pemenne 3amaq mo XUMuH ¢
HCIIOJIB30BaHNEM 3aKOHOB
COXpaHEHHsI Macchl, J1.1,J
MIOCTOSIHCTBA COCTaBa, KPaTHBIX 1 2 VK-1, 1.2.
OTHOUICHUH, 3aKOHA YK-6 JI3.1,J1
9KBHBAJIEHTOB, 3aKOHA 3.3
00BEMHBIX OTHOLICHHH.

/mpakThKa/

1.4 | JlabopaTopnas pabota Ne 1. J1.1,J1
Baxkueiimme kiaccol 1 2 VK-1, 1.2.
HEOPraHUYECKUX COCAUHEHUMN. VK-6 JI3.1,J1

3.4

1.5 | JlabopaTopnas pabota Ne 2. J1.1,J
OmnpeneneHne MOJSPHON MacChl 1 2 VK-1, 1.2.
SKBHBaJICHTa METAJIJIA. VK-6 JI3.1,J1

3.4
Paspen 2. Ctpoenue aroma u
nepuoanueckuii 3akon .M. 1 14
Menpeneena .
XuMuueckas CBI3b
2.1 | Pa3BuTHe mpeacTaBlICHHI 00
J1.1,J1
aToMe€ M €ro CTPOEHHUH. 1 2 VK-1, 12
Pacnipenenenue 3ieKTPOHOB B VK-6 1 3 '1
aTroMax. /JieKuusy/ ’

2.2 [epronudecknii 3aKOH H
nepuoguueckas cucrema ..

MengeneeBa. CoBpeMeHHas

J1.1,]1
HHTEPIpETAIHS 1 4 VK-1, 12
MIEPUOINIECKOTO 3aKOHAa U VK-6 J'Il3 '1
MEPUOJUYECKON CHCTEMBI ’
XUMHYECKUX
DJIEMEHTOB. /IEeKIs/

2.3 | IlpuHIMIIBl 3aM0THEHUS

opburtaneii B aTomax.

KBanToBbIe unciia Kak

XapaKTepUCTHUKH, J1.1,J1
OTIPEIENAIONINE COCTOSTHHE 1 2 YK-1, 1.2.
3JIEKTpOHA B aTOMe, M HUX YK-6 J3.1,J1
¢u3nyecKknii cMbICI. 3.3
DNEeKTpOHHBIE W TpaduyecKue

(hOpMYITBI 3JIEMEHTOB.

/ripakThKa/

2.4 | KonrponbHas pabora Nel J1.1,]1

/mpakTuka/ 1 2 YK-1, 1.2.
VK-6 JI3.1,J1
3.3
2.5 Xumunueckas cBsa3b. OCHOBHBIE J1.1,J1
N VK-1,
THIIBI XUMHYECKOM CBA3H U 1 2 VK-6 1.2

J3.1




XapaKTCPUCTUKHU CBSI3U: JJIMHA,
SHEPTHs. /JIeKIHs/

2.6 OCHOBHBIE TIPEICTABICHHS
o J1.1,J1
TEOPUHU BaJIEHTHBIX CBS3EH VK-1, 12
(BC). Teopust MOTIEKYISIPHBIX YK-6 o
o J3.1
opOuTanen./nekuus/
Pazgen 3 OOmrme
3aKOHOMEPHOCTH XMUMHYECKHUX
MIPOIIECCOB. DHEpPreTHka
XHUMHUYCCKHX MPOIIECCOB.
Xumudeckasi TepMOIMHAMHKA
3.1 OO011e TOHITHS O CHCTEMAX.
OTKpBITBIE, 3aKPBITHIC U
I/I30J$I/Ip013a’HHH£ VK-, L1,
YK-6 J.2.1, 1
CHUCTEMBIL. 'OMOTeHHEBIE U 31
reTepPOrCHHBIC
CUCTEMBL./JIEKIsA/

3.2 | Ilepsoe u BTOpOE OIIK-1,

Ha4yajgo TEPMOAVHAMUKH. VK-1, JI1.1,
[onaTne >HTpOIUH U YK-6, J1.2.1
SHTAJIBIINN./HEKIAS/

3.3 Pacuersl TEIUIOBBIX
3¢ PEeKTOB XUMUIECKUAX 711,
PeaKIuid.

Hanpasnenue YK-1, 111

CaMOIPOU3BOJILHO YK-6 L2.
JJ3.1,J1

MPOTEKAIONIUX TPOLECCOB.

/mpakThKa/ 4.3

3.4 | JlabopatopHas pabota Ne3. J1.1, ]

TemnoBoit 3¢ dexT YK-1, 1.2.
XUMHUUYECKUX PEaKIH. VK-6 JI3.1,J1
3.4
Pasnen 4 Xumnueckas
KHHETUKA. X MMHYECKOE
paBHOBECHE

4.1 OCHOBBI XMMUYECKOM
KHHETUKH U XUMUYECKOIO
paBHOBecHs. CKOpOCTb
XuMHUuyeckux peakuuil. Ee VK-1, J11,

JI.2.1, J1
KOJINYECTBEHHOE BBIPAKCHUE. YK-6 31
®dakTophl, BIMAIONIAE HA ’
CKOPOCTh XUMHUYECKUX PEAKIIUiL.
/nexuuns/

4.2 | Heobparumele 1 obpaTumble

XAMHUYECCKHE PEaKIIHH.

XuMudeckoe paBHOBECHE.

KoHcTaHTa XMMHUYECKOTO VK-1, JI1.1,
paBHoBecus. IlpuHrmm Jle- YK-6 J.2.1
Illatense. Ilonstue o

kaTtanu3e. Kataans romMmoreHHbIH

1 TeTepOTeHHBIN. ./ TeKuus/

4.3 Pemenne 3amay mo reme J1.1,J1
«XuMHYecKasi KHHETUKa» YK-1, 1.2.
/mpakThKa/ YK-6 J3.1,11

3.3

4.4 | KonrponbHas paboTta Ne2 J1.1,J1

VK-1, 1.2.
VK-6 JI3.1,J1

3.3




4,5 | JIaboparopHas pabota Ne 4. J1.1, ]
XuMmdecKkasi KHHETHKA H 1.2.
YK-1,
XUMHYECKOE pPaBHOBECHE. J3.1,J1
YK-6
3.4
Paspen 5. PacTBophl
5.1 | Knaccudukanms
Jd1.1,
pactBopoB. Crioco0s! YK-1,
J.2.1,J1
BBIPAYKEHUS KOHLICHTPaL1 VK-6 31
pacTBOpOB. /TeKIust/ '

5.2 | JlabopatopHas pabota Ne 5. J1.1,11
[IpuroroBneHme pacTBOPOB YK-1, 1.2.
3aJJaHHOM KOHIIEHTPALINH . YK-6 JI3.1,J1

3.4

5.3 | JlaboparopHas pabora Ne 6. J1.1, ]
Omnpenenenne KOHIEHTPAUU YK-1, 1.2.
pacTBOPOB TUTPOBAHUEM . YK-6 J3.1,J1

3.4

5.4 IlonATHEe UeanpHOTO pacTBOpA. VK-1, J1.1,
KomnnuratusHble cBolcTBa YK-6 JL2.1,J1
pPacTBOPOB. /TeKIHst/ 3.1

5.5 | Cnabble >MEKTPONUTHI. 3aKOH Jd1.1,

YK-1,

pasbasnenns OcTBamibia. JI.2.1, J1
YK-6

/mexiusy/ 3.1

5.6 Kpucrannuzauus u kuneHue J1.1,J1
pactBopoB. Kpmockomus u YK-1, 1.2.
90yIHOCKOIHSL. /TIpaKTHKa/ YK-6 J3.1,J1

3.3

T e

PHA SJICKTPO VK-6 J1.2.1,J1
JMCCOLMAIIH.
3.1
/nexuus/

5.8 | JlaboparopHas pabora Ne 7. J1.1, ]
Teopust 2IEKTPOTUTHIECKON YK-1, 1.2.
JIACCOLHAIUH. VK-6 JI3.1,J1

3.4

59 Juccommanms Bomel. MonHoe 11101
TPOU3BE/ICHHE BOJEL, VK-L, 19
BOAOPOATEIH y VK-6 J3.1,71
mmokazareib. [ UApOIH3 CoMei. 33
. /mpakTuka/ '

5.10 | JlaGoparopnas paGora Ne 8 J1.1,1
Tunponus coneit . VK-1, 1.2.
YK-6 J3.1,J1
3.4
Paznien 6. DnekTpoxuMudeckre
MIPOLIECCHI.
6.1 | OKHCIUTETHHO -
BOCCTAHOBHTEIJIbHBIC PEAKI[HH.
Tumnel OKUCIUTENIBHO - VK-1, JI1.1,
BOCCTaHOBHUTEJIbHBIX PEaKUUH. VK-6 J1.2.1
Baxueiue oxkucnurenn u
BOCCTAHOBHTEIIH. /JICKITHS/

6.2 | CocraBneHue ypaBHEHHUI
OKHUCITUTEIHHO - } A1,
Meroau aneirporioro Gaaica VKL 12

CTOMBI SICKIPOHHOTO ¢ VK-6 HERI
1 HOHHO- MOJICKYJIIPHBIX 33
MOJTypeaKIuil. '
/mpaxkTHuKa/
6.3 | KonrponbHas pabora Nel.3 YK-1, J1.1,J
YK-6 1.2.




J3.1,]1

3.3
6.4 | JlabopaTopHas pabota Ne 9 J1.1,11
OKHUCIIATEIBHO - VK-1, 1.2.
BOCCTaHOBUTEJIbHBIE PEAKLUU. YK-6 JI3.1,J1
3.5
6.5 | OCHOBBI 3MEKTPOXIMUH.
C;aeﬁnapzﬁme BanIeK’l;lpOﬂ}g;Ie § VK-L, 11,
MTOTEHIINAJIBI, TalIbBAHUIECKUH VK-6 01
9JIEMEHT. DJIEKTPOJIU3.
/nexuus/
6.6 DNEKTPOIN3 U ralbBaHUUECKUA
J1.1, ]
sneMeHT. 3akoH Dapaes. YK-1,
1.2,J12.1
VYpasuenue HepHucra. YK-6
Jd3.2
/mipakThKa/
6.7 | JlabopatopHas pabora Ne 10 YK-1,
Jd3.5
ONeKTpoHbIE MOTEHIUAIIBL. YK-6
6.8 | JlaboparopHas pabora Nell.

YK-1,
DNEeKTPOXNUMUYECKas KOPPO3HS VK-6 Jd3.5
METAJUIOB.

6.9 | JlabopatopHas pabora Nel2-

YK-1,
13.291eKTpoXUMHUYECKOE VK-6 JI3.5
MTOJTyYCHHE JIATYHU B OPOH3HI
Paznen 7. KoopauHaunoHHbIE
COCTUHCHUS

7.1 | KoopaunanuoHHsle J1.1,J

YK-1,

COCTUHCHUS./IESKITUs/ VK-6 1.2.
J22,J1

3.2
7.2 | KonrponbHas padota Ne2.1 J1.1, ]

YK-1,

/mpakTHKa/ VK-6 1.2.
J2.2
7.3 JlabopatopHnas padota Nel3. YK-1,
KoMmrIuiekcHbie coeTUHCHHS YK-6 J3.5
Pasnen 8. Xumus >1eMeHTOB.
8.1 | OOmas xapakTepucTuka U
CBOICTBa HEMETAIIOB. J1.1,J1
OcoOeHHOCTH 3TEKTPOHHOTO VK-1, 1.2.
CTPOEHUSI HEMETAJUIOB, UX YK-6 J122,J1
MTOJIOXKCHHE B TIEPHOAHICCKOM 3.2
CHCTEME JICMEHTOB. /IeKIus/
8.2 | XumHueckue cBoicTBa JI1.1,JI
HEMETaJIOB../IPaKTHKA/ VK-L 1.2.
VK-6 J22, 71
3.2,
J3.5
8.3 Pemienue 3amau./mpakTuka/ YVK-1, J1.1,J1
YK-6 1.2.
J22, 71
3.2,
J3.5
8.4 | JlaGopartopHas pabdora Ne 14 YK-1, J1.1,J
Onpenenenre HEMETAIJIOB B X YK-6 1.2.
COETMHEHUSIX JI13.2,J1
3.5
8.5 | JlaboparopHas pabota Ne 15. J1.1,J
XHAMHUYECKUE CBOMCTBA VK-1, 1.2.
rajoreHoB VK-6 J13.2, 1
3.5
8.6 YK-1, J1.1, ]
KonTponpHast pabota No2.2 YK-6 1.2.




22,01

3.2,
J3.5

8.6 | OOmas xapakTepucTHKa U

CBOMCTBa METAJUIOB.

MeTtannuueckoe COCTOsIHUE

BEIIIeCTBAa: OCHOBHBIC IIPU3HAKH,

30HHasl TEOpHs, J1.1,J1
METaJUIM4YECKas CBS3b. 2 4 VK-1, 1.2.
OCOOCHHOCTH 3JICKTPOHHOTO YK-6 J122,]1
CTPOCHUS aTOMOB, CIIOCOOHBIX K 3.2
00pa30BaHUI0 METAUTHYCCKON

CBSI3M; TIOJIOKECHUE ITHX

JJIEMEHTOB B TEPUOMUYCCKON

cucTteMe. /mexums/

8.7 OO0ue XUMUYeCcKHe CBOHCTBA
MetaoB. [lonyuenue 1L J
METAJJIOB JIEKTPOIU30M 2 4 VK-, 1.2, 12.1,

YK-6 Ja2.2,
pactiaBoB U 132
pacTBOpPOB./TIpaKTHKA/

8.8 | JlaboparopHas pabota Ne 16 VK-1 112,11
XuMHUYECKUE CBOICTBA 2 2 YK-G, 2.1,J1
METaJJIOB ¥ UX COEAMHEHUI 3.2J13.5

8.9 | JlabGoparopHas pabora No 17 VK-1 J1.2, ]
OrnpenenieHue KECTKOCTH BOBI 2 2 YK-67 2.1, J1

3.2J13.5

8.10 | OOmas xapakTepHCTHKa
aTOMOB JJIEMCHTOB U MPOCTHIX
BEIIIECTB, HAXOXK/CHUEC B
npupoze. CocoOsl TOTyIeHUS
IICTIOYHBIX METAJIIOB.

CBoiicTBa, MONy4YeHHE U J1.1,J1
MIPUMEHCHAE OCHOBHBIX 2 5 VK-1, 1.2.
COEIUHEHUN IIEIIOYHBIX VK-6 J12.2,]1
METaJUIOB: THIPHIOB, 3.2
OKCHJIOB, THPOKCH]IOB,

MIePOKCHIIOB, cosieid. KanuitHbie

yaoOpeHus. DJIeMEHTHI TI1aBHOM

noarpynnsl II rpynmst.

/nexiusi/

8.11 | DnemeHTHI MOOOYHBIX
o T TIEPHONIECCKOM
cnggbim u Ex § VK-1 1 i;’ 1
coenuHeHns1.Oco0eHHOCTH 2 2 VK-6 122,01
ANEKTPOHHBIX CTPYKTYp d- U 39
f-a11eMeHTOB, HAXOX/ICHUE B '
pupoe. /mexuusy/

8.12 | Xumus aneMeHToB. Pelienue JI1.1,JI
3aay. /mpaKTuKa/ 2 9 VK-1, 1.2,J12.1,

YK-6 2.2,
J13.2
4 CamMocTtosTenbpHast paboTa 12 79
CTyJICHTA

4.1 | Pabora ¢ JEKIIMOHHBIM J1.1,J1
MaTepHasioM, C YIeOHBIMH 1 5 1.2,
MTOCOOMSAMH U ANIEKTPOHHBIMH J
NCTOYHHMKaMH NH(OpManuy 11st VK-1 1.3J1.2.1,
MIOATOTOBKU K BBIIIOJIHEHUIO U YK-6’ J122,]1
3amuTe J1abopaTopHBIX pador. 2 15 3.1,

J13.2, 11

3.3,




J13.4,]1

4.2 Pabora ¢ NeKInOHHBIM J1.1,J1
MaTepualioM, ¢ y4eOHbIMHU 5 1.2,
MTOCOOMSAMH U HIIEKTPOHHBIMH JI
HMCTOYHUKAMHU HH()OPMAIIH IS 1.3J1.2.1,
MIOATOTOBKH K NMPAaKTUYECKUM J22,J1

VK-1,
3aHATHSIM. VK-6 3.1,
15 J132, 1
3.3,
134,11
35

4.3 BrinonHeHue goMaiiHero J1.1,J1

3aJaHus 1.2,
3 JI
1.3J1.2.1,
VK-, A
yK-6 J13.2,J1
3.3,
3 J13.4,J1
35

4.4 | PaboTa c 2eKTpPOHHBIM J1.1,11

pecypcom LMS Canvas S 1.2,
JI
VK-1, 1.3J1.2.1,
YK-6 J22,]1
5 31,
J132,J1
3.3,

4.4 Pabora ¢ NeKInOHHBIM
MaTepHalioM, C YIeOHBIMH
MTOCOOUSAMH U ANIEKTPOHHBIMH
HUCTOYHUKAMU HH()OPMAIHH IS
H3YUYEHHSI BOIIPOCOB,

BBIHECEHHBIX Ha
CaMOCTOSTEIILHOE U3yUYCHHE.
= CBsi3b CBOWCTB
JJIEeMEHTa C €ro
IIOJIOKEHHEM B J1.1,J1
MIEPUOTNICCKOM 1.2,
CHCTEME. JI
=  l3MecHeHHEe BEJIMYHH 1.3J1.2.1,
paauycoB, SHEprui 2.2,
VK-1,
HMOHM3AIUH, CPOJCTBA 16 JI3.1,
YK-6
K DJICKTPOHY U J13.2,
3JIEKTPOOTPHUIIATEIHLHO J13.3,
CTH aTOMOB C POCTOM J13.4,
3apsI0B UX SAEP. JI3.5

»  Kiaccudukamnus
KOOPAWHAIIMOHHBIX
COCIMHCHHUM.

= Homenknarypa
KOMILIEKCHBIX
COCIMHCHUI

= DJIEeKTPOIUTHYECKAS
JIACCOLHAIIHS
KOMIUIEKCHBIX
COCIUHECHUM.




Koncranra
HECTOMKOCTH.

=  3HaueHue
KOMIIICKCHBIX
COEIMHEHUH.

*  HHauBunyanbHbIE
JIOMAaITHUE 3aJJaHus 110
BOIpOCaM
HEOPTraHUYECKOU
XHAMHH.

Konrpoib 1 18

5. ®OHJ OHNEHOYHBIX MATEPHUAJIOB

5.1KOHTp0J’ll)Hl>le BOIIPOCHI 1JIsA CaMOCTOSITEIbHOM NMOATOTOBKH K IK3aMEHY.

10.
11.
12.
13.

14.
15.
16.
17.

18.
19.
20.
21.
22.
23.
24,
25.
26.
217.

28.
29.
30.
3L

MarepuaJsi st ouenku 3Hanmii (OITK-1, YK-1, YK-6)

Ilepeuens 6onpocoe 0nsa npomexrcymounoil ammecmayuu (SK3amen)

OCHOBHBIE TIOHATHS XUMHUH: aTOM, MOJICKYJIa, XUMUUECKUH IEMEHT, IPOTOH, HEUTPOH, AIEKTPOH.
W3oTomsl, amoTpomus.

Crexunomerpusi. OCHOBHBIE 3aKOHBI CTEXHOMETPHH.

3aKOH NOCTOSIHCTBA COCTaBa. [|ajgbTOHUIBI U OEPTOJUINABL.

AToMHasi Macca, OTHOCHTENIbHAsI aTOMHAs Macca, CBA3b MEX]y aTOMHON M MOJISIPHOM Maccoi.
MounekynsipHas macca. Monbs. MoisipHas Macca.

Uucno ABoraapo. CBs3b MEXAY KOJIUYECTBOM BEIIECTBA, MACCOM, 00bEMOM, U YHCIIOM aTOMOB.
VYpasuenune MenaeneeBa-Kiaiinepona.

DKBHUBAJICHT. 3aKOH PKBUBAJIICHTOB. 3HAUCHISI YKBHBAJICHTOB BOIOPO/Ia M KHCIOPO/Ia.

MomnsipHas Macca SKBHBAJICHTA, MOJIIPHBIH 00heM SKBUBAJICHTA. DKBUBAJICHT KHCIOTHI, OCHOBAHMUS,
COITH.

3akoH ABorazpo. CneacTBus U3 3aKOHa ABOTaipo.

Crpoenne atroma: Mozenb ToMIICOHa, TUTaHETapHas MOJIeNTb aToMa Pesepdopaa.

Crpoenne aroma: moctynatel bopa, Mmogens aroma o bopy.

KBaHTOBOMEXaHMUYECKAsI MOJIETh CTPOCHHUS aTOMa. XapaKTePUCTHKA KBAaHTOBBIX YHCEI.

Ipunmun [aynu. [Tpauno Xynna. [Ipuannn Hanmensei sHepruu (npasuio Kiegkockoro).
ONeKTpOHHAs CTPYKTYpa SHEPTeTHUECKUX MOTYPOBHEH B 3aBUCUMOCTH OT HaXOKJCHHUS 3JIEMEHTa B
NIEPUOJUYECKON CUCTEME.

XapaKkTepuCTHKa XUMHYCCKON CBSI3U. G-, TT- U O- CBS3b.

KoBanenTHas, HOHHAs, METaJUTHUECKast U BOJOPOIHAS CBA3b.

CuctemMa, BHIBI CHCTEM.

[apameTpsl cocTosTHUS, QYHKIHS COCTOSIHHS, HOPMAJbHBIC ¥ CTaHIAPTHBIC YCIoBUs. HyneBoil 3akoH
TEPMOJANHAMHUKH.

[epBEIit 3aKOH TEPMOAMHAMUKH, TOHATHE 00 YHTAIBITNH.

3akoH ['ecca. 3akon Kupxrodda.

TenmoeMKoCTh. DK30TEpPMHUUECKUE U SHIOTEPMUUECKUE TPOLIECCHI.

Bropoii 3akoH TepMoarHaMHuKH. CaMOIIPOU3BOJIBHBIC U HECAMOIIPOU3BOJIBHBIE MIPOIIECCHI. DHTPOIIHS.
CobOomnas saeprus [ mo66ca. Hanpasnenue nmpoTekanus mporecca.

dusnveckuii cMpIci dHepruu ['n60ca (BrIBecTH U3 onpesenenus). TeMepaTypa Hadalla peaKkiud.
3aKoH JIEHCTBYIOMMX Macc (BBIBOJ (hOPMYJIBI).

3aKoH IEHCTBYIOMMX MACC JISI TOMOTEHHBIX M T€TEPOTEHHBIX CHCTEM.

XuMUUECKOoe paBHOBECHE.

Cwmenienue pasHoBecus (npuHimn Jle-1llarense). [TosicHuTe Ha KOHKPETHOM NpUMeEpPE AJIsl FoMO(pa3HBIX
ra30BBIX PEaKIMi U TeTepodasHbIX.

CkopocTtb xuMudeckoil peakunuu. KoHcTaHTa CKOPOCTH XUMUYECKOH peaKLuu.

[Tpasuno Baur-T'odda. TemneparypHslil KO3GPHUIHMEHT CKOPOCTH XUMHUYECKOH PEaKIHy.
@DaKTopBl, BAUAIONINE HA CKOPOCTh XMMUYIECKON PEaKIHH.

CKOpOCTh TOMOT€HHOM M TeTePOTeHHOMN PEaKIHH.




32. Cnoco0bl BeIpaXKeHHs COCTaBa PACTBOPOB.

33. MoHHOEC TpOHM3BEACHUE BOJBI, BOJOPOIHBIN ITOKA3aTECb.

34. Twunpomus comeit.

35. Kpunockonmueckas u 30yIITHOCKOTTIECKast IOCTOSTHHBIE.

36. AKTHBHOCTH M KOO (QHUIHEHT aKTHBHOCTH.

37. T'mnpomms coneit. Buapl ruppomnmsa. [I0SCHUTE Ha KOHKPETHOM IIPAMEpE.

38. OxucIuTeNbHO-BOCCTAaHOBHTENBHBIC peakini. OKHCIIeHHe U BOCCTaHOBIEeHHE. OKUCIATENN H
BOCCTaHOBUTEJIH.

39. CreneHp OKHCIIEHHS, IPABUIIA JUIS ONPE/ICIICHHS CTEICHN OKUCIICHUSL.

40. Knaccudukarys OKHCINTEIbHO-BOCCTAHOBUTEIBHBIX PEAKHi (TPUBEANTE IPUMEPBI).

5.2. IlepeveHb padoT, BHINOJHAEMbIX MO0 JUCHUIJIHHE

B nepBoM cemecTpe BBINONHACTCS 3 ayAUTOPHBIC KOHTPOJIBHBIE PabOTHI, BO BTOPOM CEMECTPE BBIMOIHACTCS 2
ayAUTOPHBIC KOHTPOJIBHBIC padOTHI M OJJHO JOMAITHEE 3aJaHHUE.

KoHTpoibHBIe BONPOCHI 1151 TEKYIEro KOHTPOJIsl yCIeBaeMOCTH

Ilepeuens 60npocoe onsa mexkyuieco KOHMPOA yCneeaemocmu.
(OIIK-1, YK-1,YK-6)
3axoH dapanes. 3akoH Heprera
OJEeKTPOM3: ero BUABI, YCIOBUS MPOTEKAHUS.
DNEKTPOIN3 PacIlIaBOB U 00JIACTH €ro MPUMEHEHHUS
DJIEeKTPOIH3 PaCTBOPOB B 00TACTH €r0 IPUMECHEHUS
Knaccugukarms 31eKTpoaoB.
Haxoxzaenue B npupoje, IpUMEHEHUE U METO/bI IOJIYUYEHUS IET0YHbIX METAIIOB
Haxoxzaenue B npupoae, IpUMEHEHUE U METObI MOTYUEHHS LET0YHO3EMETbHBIX METAJIIOB
Haxoxzaenue B npupoje, IpUMEHEHUE U METO/bI IOJIYUYEHHs FaJlOreHOB U BOJOPOAa
HaxoxneHue B npupojie, NPUMEHEHNE U METOABI MOJIYUeHHs 3JIEMEHTOB MOATPYIIIBL O0opa
. Haxoxxnenue B npupoje, MpUMEHEHUE U METO bl TIOyUEHUs yIiiepoia, KpeMHUS U TepMaHus
. Haxoxxnenue B npupose, NpUMEeHEHHE U METO/IbI IIOTY4EHHUS 0JI0Ba U CBUHIIA
. Haxoxxnenue B npupoje, MpUMEHEHUE U METOBI OTyYEHUS 2JIEMEHTOB MOATPYIIIILI a30Ta U UX
COEIMHEHU.
. JIaGopaTtopHOE U MPOMBIIITIEHHOE MMOJIyYeHUE U IPUMEHEHHE a30THOW KUCIOTh. XMMHUYECKUE CBOCTBA
A30THOMN KUCIIOTHI
14. HaxoxaeHue B IpUPOJIE, MPAUMEHEHIE U METOIBI TIOIYICHHUS KHCIOPOa CEPhl U CEIICHa.
15. JlabopatopHOE M MPOMBIIUICHHOE ITOTyIeHUE U IPUMEHEHUE CEPHOM KUCIOTH. XUMHUECKUE CBOICTBA
CEpHOMN KUCIIOTHL.
16. Haxoxnenue B Ipupojie, MPUMEHEHUE M METOIBI ITOTYICHHUS METAIUIOB TIOATPYIIIIEI MEIH U IIHHKA.
17. HaxoxneHue B IpUpOJIE, MPUMEHEHHE U METO/IBI TIOTYICHHUS METAIDIOB CEMEUCTRA JKelle3a
18. HaxosxaeHue B MPUPOJIE, MPUMEHEHIE U METO/IbI TIOJIYYCHHUS METAIIOB CEMEHCTBA TTATHHBI
19. HaxosxaeHue B mpUpoO/Ie, MPUMEHEHHE U METO/IbI TIOJIYUCHHUS TUTAHA, BAHAIUS, XpOMa U MapraHIia.
20. HaxoxmaeHue B IpUpojIe, MPUMEHEHHE U METOIbI IIOJYUYCHHUS BAXKHEHIIIUX JIAHTAHOUIOB M AKTHHOH/IOB.
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OcymiecTBUTH s NpeBpalieHUH. 3aicaTh YpaBHEHUS COOTBETCTBYIOIINX PEAKIHUil. .
PbBr, — HBr — Br, — KBrOs; — HBrOz; — FeBrs;

Cl, —» HC1 —- KC1 — C1; — BaCl, — HCI1,;

Cl; — KCIO3 — KCIO4 — HCIO4 — ClO; — HCIOs.

S — H3S — NayS — NayS, — SO, — S;

SOZ — NaHSO3 — Na2803 — NazSO4 — NaHSO4 — NazSzO7;
KMnO4 — O, — Na,0, — H,0, — I>;

NaH503 e Nazszos e N3H803 e Nast3 e Nazszo3 e NaQS4OG.
NH3z; — N2, — NO — NO,; — KNO3 — 02;

Cag(PO4)2 — P4 — H3PO4 — (ZnOH)3:PO4 — Zn(H2P04)2 —>Zn3(PO)2;
0. P4 — CasP, — PH3 — P40 — Ca3(PO4)2 — Ca(H2PO4)2;

. HNO3 — NH3 — (NH4)2Cr,07 — N2 — NasN — NH4NOs.

12. CO; — COClz; — COz —» C — Al14C3 — CHy;

13. Si— Na28i03 e H4SiO4 — SiOz — SiCl4 — KzSiOs;

14. CO2 - NH4HCO3 — BaCO3 — CO; — CO — COBry;

15. Pb — Pb(OH)2 e PbOz e Pb304 d PbClz e Hz[PbC16];

16. Al — N33A|O3 — Ales — [Al(OH)Z]ZSOA e AlCls;

17. Na3[AI(OH)6] d A12(804)3 — A1,03 — AI(OH)3 — Alea;
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18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
3L
32.
33.
34.
35.
36.
37.
38.
39.
40.

RN

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.
36.

Al(NOa)s — A1C13 e Nas[A|(OH)6] — Al(OH)g — Ales;
Al — AIN — A1(NO3); — Al — KAIO; — A1,0s.

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

K — KO; — K20; — K20 — KHSO4 — KC1.

Fe — FeCl, — Fe(OH)z — Fe(OH)3 — NayFeO,

Na,FeO; — FC(OH)3 — NaFeO,; — Fe(OH)3 — Fe;,03 — FeO;
FesO4 — Fe — FeClz — FeS — Fe(NO3)3.

KMnOs — MnO; — MnC1; — HMnO; — KMnOg;

KMnO4 — MnSO4 — MnCO3z — MnO — NaMnOy;

NaMnO4 — NaMnO4 — Na;MnO4 — MnO; — Na,MnOa.
Cr(NO3);s — Cr(OH)z — K3[Cr(OH)s] — K3ClOs — Cr(H2PO4)3 — CrPOyq;
Cr03 — KoCrO4 — KoCr07 — Cra(S04)3 — K3[Cr(OH)g];

Cr SO4 — Cr2(SO4)3 — K2CrO4 — CrO3 — Cr20s.

KMnO; — MnSO4 — Mn(OH)2 - MnO — Mn

SOz e N32803 i NaH803 e Na2803 e Ca803 e SOz.

CuCl; —» CuCl —» [CU(NH3)2 1ClI - CU(NO3)2 — Cu

CO;— C — CO — CO2— Ca(HCO3); — CaCl,.

Fe — FeCl, — FeCl; — Fe(OH)3 — Fe)0s

SiO; — NaySiO; — H2Si03 — SiO2 — Si — SiOs.

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

Nz — NH3 — (NH4)HPO4 — CaHPO4 — Ca(HzPO4)2 — H3PO4.
Mn — MnCl; - KaMnO4s — MnSO4 — Mn

(NH4)2SO4 — NH4Cl — NH3 — NH4H;PO4 — NH3 — NH4NO3

3aKOHUYUTh YPAaBHEHUS PEAKIIMM.

a) I, + HNOs3 (xon1.) — 6) HC1O3 + HC1 — B) KoCr0O7 + Kl + H>SO4(paz6.)—

a) l2 + HaS (p-p) — 6) KI + H202 + HSO4 — B) Cl2 + I + Ba(OH), —

a) Cl,+ KI+ KOH — 6) HCIO4 + PoOs — B) CaOCl, + HCI —

a) HC1 + PbO, — ©6) HCIO3 + P + H2O — B) FeSy; + O —

a) S +NaOH — 6) H,S + SO, — B) Naz;S +S —

a) NaBr + HySO4 (konir.) — 6) H2SO4 (konir.; pas6.) + Fe, Al, Cu, Zn — B) H2SO4 (koui.; pa36.) + C, P, I,
N

a) Na,S,03+ Cly, I, — 6) H,S + K,Cr,0O7 + HC1 — B) SO, + KMnO4 + H, O —

a) Na,SOs + K;,S + H,SO4 — 6) SO, + NO; — B) As,S3 + HNO3 + H, O —

a) Se + NaOH — 6) Al;Tes + H,0 — B) HpS + HNO; —

a) Na,SeO3 + HI — 6) Na,S;04 + K,Cr,07 + HoSO4 — B) K,S,0g + FeSO, —

a) H>0, + Nal — 6) Na,O, + NaBr + H,SO, — B) Na,O, + NaBr + H,SO, —

a) H,0; + Ko,Cr,O7 + HC1 — 6) H,0;, + As,S3 + NaOH — B) Na,SO3; + KMnO4 + H,SO4 —

a) TeOz + KOH — ) PoO; + HNOs — ) TeOz + Hz0, + H,0 —

a) O3+ CrCls + KOH — 6) Li+ N, — B) MgzN, + H.O —

a) HNO; + H,O2 — 6) HNO; + H2S — B) KNO; + K2Cr07 + HaSO4 —

a) KNO; + Kl + H,SOs — 6) NO2 + H;O —  B) N2O4 + Ca(OH), —

a) NoHs+ O2 — 6) NHiC1 + CuO — B) HNOs(konm.) + Cu, Ag, Zn, Fe, Al, Mg —

a) HNO3(pa36.) + Cu, Ag, Zn, Fe, Al, Mg — 6) Sb,05 + KOH + H,0O — B) H3PO3 + AgNO3 + H,0 —
a) HsPO4 + CaCl, — 6) PH3; + KMnO4 + H,SO4 — B) HNOs3 + CuzS —

a) NaOH + H0 + Si (C,Sn,Pb) — 6) NaOH + H,0, + Ge — 8) MnSO4 + PbO; + H,S0; —

a) Sn + KOH + H,O — 6) SiO2 + HF — B) SnCl, + NaBiO3 + HC1 —

a) GeCly + O, + NaOH + H,0 — 6) Pb + KOH + H,O — B) PbS + H,0, —

a) BoHg + NaH — 6) Na[BH4] + H,O — B) NayB407 + H,SO4 + H O —

a) Al + KOH + H,0 — 6) Al+ NaOHpacnasy — B) Al + NaNO3 + NaOH + H,0 —

a) A1,03 + K.CO3 — 6) A1,03 + KOH + H,0 —  B) Nas[Al(OH)¢] + CO2—

a) Al(SO4)3 + Na,COs + HoO —  6) A1(OH)s + A15(S04)3 — B) A12S3 + KOHusorrror) + H2O —
a) HCIO4 + P,Os —  6) H202 + KoCr,07 + HC1 —  B) CaOCl; + HC1 —

a) KNO; + K;Cr,07 + H,SOs — 6) NO2 + H:O —  B) KI + H202 + HSO4 —

a) NaBr + H,SO4 (konim.) —  6) NaSeOs + HI —  B) Na2S;04 + KoCr07 + HoSO4 —

a) Na,O + H,SO4 — 6) Na,O; + H,SO4 (p) — B) Ba0; + KMnO4 + H,SO4—

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

a) Fe+ O, + H O — 0) Fe(OH), + O2 + Ho O — B) FeSO4 + O, + H,0 —

a) FeSO, + KBrOs + H;S0;4 — 6) Co(OH)s + HC1 — B) Ni(OH)s + HC1 —

a) FeClz + KI - 0) Fe(OH)3 + Cl> + KOH — B) FeS, + HNO3 (koni.) —

a) KoFeO4 + HO — 6) KoFeO4 + HC1 (KOHH.) — B) KoFeO4 + HNO3 —

a) K4[F8(CN)5] + KMnO;s + H,O — 6) MnC1; + Br, + KOH — B) MnSO; + NaBiOsz + H,SO,—




37.
38.
39.
40.

a) MnO; + PbO;, + HNO; — 6) MnO, + Kl + H,SO4 — B) KMnO4 + SO, + H,SO4 —

a) KMnO4 + K,S + KOH — 6) KMnO4 + FeSO4 + H,O — B) KMnO4 + C3H5(OH)3 + H,SO4—
a) KMnOg4 + H,0;, + H,SO4 — 6) KMnQO4 + MnCl, + H,O — B) KoMnO4 + H,O —

a) K,Cr,07 + HC1 — 6) CrCl1s + Na,S + H,O — B) Mo + HNO3; —

3aBepUINTh yPaBHEHHS PEaKIHii.

1. Al+C —... Fe + HoSOupass) = ... WOz + Ha—...
2. K+H;—>...Ca+HCl> ... ZnO + H3SOs— ...
3. Ca+C—... Fe + HNO3gpass) = ... CuSO4+KOH —...
4. Fe+ 0z —... Ag + HNOswomy— -.. ZN(OH)2+ NaOHp-p—> ...
5. Ca+H:—... Au+ HNO3ou) + HClxouy = ... FeClz+ KOH —...
6. W+0O2—... Fe+H,SOs— ... Al+ CuSOs—...
7. Mn+Cl; —>... Zn+HSOs— ... Fe;03+CO —...
8. Cr+ 02—... Pt+HNO3y + HClg— ... Zn(OH)2 + H2SO4—> ...
9. Os+0;—... Al+ HNO3(koun) = ... Sc203+ Mg —...
t

10. Al+N; —> ... Fe + HNO3p) — ... ZnO + KOH pacrnas) = .-
11. Hg+S—>...Ni+H2$O4(p336)—> ...K+H0O—...
12. Nb+ 0O, —>... Pb + HNOB(pa36) — ... Cr,03+ Al—...
13. Mg+ Nz _* ... Cu+ HNOsgouy = ... ZnS+ 0y —— ...

t
14. V + 0y —>... Mn + HoSOupass) = ... HgS+ O —> ...

t
15. Na+H; —>... Pb+ HzSO4(K0Hu) —_— ... FC(OH)3+ HCl —...
16. Fe + Cly >... Au+ H2SeOusqomy —> ... CaHz + H:O —-...
17. Na+ 0Oy —... Mg+ HzSO4(p336) —... MoO3+Hy—...
t

18. Ba+ H; —... Ca + HNO3(ouy —... Fe+ H:Opy —> ...
19. Mo+ 0O, —>... Zn+HN03(K0Hu)—>...Na+ H,0 —...
20. Fe + Cly —>... Na + H2SOus(pass) —-.. Sn + KOHpacrsop) = -

5.3 OueHounble MaTepuaJbl (OIIeHO‘-leIe CpeI[CTBa), HCIMOJIB3YEMBIC Uil 9K3aMCHaA

DK3aMeHAI[MOHHBIM OUIIET BKIIIOYAET B ce0s1 2 TEOPETUUECKHX BOIMPOCA U3 YCTAHOBJIEHHOTO MEPEeyHs U 3 3aJa4u
10 TeMaM, U3JI0KEHHBIM B 4 pa3zaerne nanHoi PITJI.
Bunets! xpansTcst Ha kKadepe U YTBEPXKISHbI 3aBeAYIOINM Kadeapoi

5.4 MeTouKka OlleHKH Pe3yJbTATOB 00y4YeHHUsl N0 AUCHUILIMHE (MOaYJ10, npakTuke, HUP)

e TpebOoBaHuUs K OICHUBAHUIO B COOTBETCTBHM C YUCOHBIM TUIAHOM: IK3aMEH B IIEPBOM CEMECTpE, 3a4eT BO
BTOPOM CEMECTpE.

e Cucrema OICHUBaHUS, HCIOIh3yeMasi IIPEOAaBaTeNIeM s TEKyIIeH OICHKH YCIIeBaeMOCTH - OalTbHO-
peUTHHrOBAas:

1 cemectp

OuennBanne padoorThbl cTyaeHTa B 1 cemecTpe.

Bcero uacos 3a UYucno 3aHsaTuid bainnos 3a Iloncuer Cymma
CeMeCTp 3aHSITHE OayioB
Jlexuuu 36 18 0,5 0,5*18 9
[TpaxkTuueckue 18 6 3aHATHI 11 2 2*6 12
3aHATUS MpOopaboTKH
MPaKTHYECKUX
BOIIPOCOB
3 Ui HaMCaHUs 5(3a 5*3 15
KOHTPOJIbHBIX BBITIOJTHEHHYIO
pabor KOHTPOJIbHYIO
paboty u3 5
3aJ1aHNN)
JlabopaTopHsbie 18 9 3anATHIL, HA 3 Ganna 3a 8*3 24
paboTsI KOTOPBIX BBITTOJTHEHHYIO
BBINOJHSIETCS 8 TIOJTHOCTBIO
pabot nabopaToOpHYIO
pabory
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OunennBaHue padoThl CTYAEHTAa BO 2 ceMecTpe.

Bcero yacos 3a Yucno 3aHsaTuii bannos 3a Iloacuer Cymma
ceMecTp 3aHATHE 0amioB
Jlexmmn 18 9 1 1*9 9
[IpaxTryeckue 18 7 3aHATAN IS 2 2*%7 14
3aHATHUAL POpabOTKH
MPaKTHYECKUX
BOIIPOCOB
2 U1 HalMCaHus 6 6*2 12
KOHTPOJIBHBIX
pabot
JlabopaTopHsie 18 9 3aHATHIL, HA 3 basuia 3a 8*3 24
paboTsI KOTOPBIX BBIMOJHEHHYIO
BBIMOJIHSETCS 8 MIOJTHOCTBIO
pabot 71ab0paTOPHYIO
paboty
Brinmonnenue 6 CamocTosaTenbHast 11 6amnoB 3a 11 11
JIOMAIITHET O pa6ora (1) BBIMOJIHCHHOE
3aJaHusl JoMarnrHee
3aJaHue
VYyactue B - - 10 10
Hay4YHBIX
KOH(epeHIHsIX
ITomors B - - no 10 10
MOJITOTOBKE
NPOBEACHUS
11a00paTOPHBIX
pabort 1o
nporpamme
MUCLUTIIINHBI
IMoarotoska - - o 10 10
Mpe3eHTAIM I
0 U3y4aeMbIM
TEMaM
MaxkcuMaabHOE YHCIIO OaLIoB 3a 2 ceMecTp 100

e  VYcioBHe JOMycKa K 9K3aMeHy IO AUCIUITIINHE — Hanudue He MeHee 40 6aJ1oB ceMecTpoBOM paboThI
e Meroauka pacyeTa OLIEHKH Ha dK3aMeHe.

OtBer Ha dKk3ameHe orieHuBaeTcs B 40 O0ayuioB: 10 10 0aJUIOB 32 OTBET HA TEOPETUUECKHE BOIPOCHI U JI0
30 OaJuI0OB 32 OTBETHI Ha IMPaKTUUECKHE 3a1aHus. Kpurepuu onpe/ieseHus OLICHOK Ha DK3aMEHE M3JI0KEHbI
B paznene S5 [lonoxeHus o mpoMexyTouHoi arrectanuu cryneatoB ®I'AOY BO HUTY «MUCuC» (I1
239.09-14)

o VcnoBue MOJIyUCHHUA 3a4C€Ta BO 2 CEMCCTPEC MO AMCHUIIIIMHE — HAJIMYUC HE MCHEC 60 GaioB CeMeCTpOBOﬁ

paboThI.




6. YA EBHO-METOAJUYECKOE 1 THOOPMAIIMOHHOE OBECIIEYHEHUE JTUCHUITIJIMHBI

6.1. Pekomenayemast Juteparypa

6.1.1 OcHoBHAas JUTEpPATYpa

O6o3Hauye ABTOpBI, 3ariaBue bubdanoreka H3partebeTBO,
HHe COCTABHUTEJIH roj
JI1.1 Koposun OO6mast XuMus T'd HUTY «MUCuC» M. : Beicmias
H.B. mkoina, 2004. —
557 c.
JI1.2 T'muaka H.JL. Ob6mas xumus: yued. moco0. T'd HUTY «MUCuC» Jlennnrpan :
Xumus, 1985.-
704 c.
J1.3 I'muaka H.JL. 3amaun 1 ympakHEHHS 110 I'®d HUTY «MUCuC» Jlennnrpan :
o0mreit xumun : yue6. moco0. / Xumus, 1985 .
H.JI. T'nunaka; mox pen. —264 c.
B.M.Pabunosuya, X.M.
PyOunott . — 23-e 3., ucnp . —
6.1.2 JlonoJiHMTEIbHAS JIUTEPATYpa
O6o3Haue ABTOpBI, 3ariaBue bubdanoreka H3partebeTBoO,
HHE COCTABUTEJIH roa
J2.1 AXMeTOB, JlaGopaTopHbIe M CEMHUHAPCKUE I'd HUTY «MUCuC» M. : Beicu.
H.C. 3aHATHUS 110 HEOPTaHUUECKOH mK., 1979 .
XuUMUH: Y4yeOHoe rocodue s
By30B / oj pea. H.C. AxmeToB
; MLK. A3usoga, JI.W. baapiruna
JI12.2 3arines, O.C. 3a/auu ¥ BOMPOCHI 110 XUMUU: I'd HUTY «MHUCuCp, M. : Xumus,
VYueb. mocod. YHUBEpPCUTETCKAs 1985.-304 c.
oubnmuorexka ONLINE
http://biblioclub.ru/index.p
hp?page=book&id=12956
3
6.1.3 MeToanueckue MaTepuabl
0O603Haue ABTODBHI, 3arnaBue Bubnuoteka MznarenscTBO,
HHE COCTaBUTEIH roj
J3.1 Kpaxt JL.H., OBIIAS XUMU I'd HUTY «MUCuC» I'd® HUTY
Unysapus A.B., Kypc nexiuit «MHUCuCp,
3naposa E.P., 2018
[Tonera E.A.
J13.2 Kpaxt JL.H., HEOPTAHUYECKAS I'd HUTY «MUCuC» I'd® HUTY
Yuysapun A.B., XUMUA «MHUCuCp,
3naposa E.P., Kypc nexuuit 2018
ITonera E.A.
J133 Kpaxt JI.H., OBLIAA XUMUA I'®d HUTY «MUCuC» I'® HUTY
Uuuapun A.B., [IpakTuxkym «MUCuCp,
3maposa E.P., 2018
ITonesa E.A.
J134 Kpaxt JLH., OO1as XuMus I'd HUTY «MHUCuC» I'd HUTY
Yuusapun A.B., JlabopaTopHBIii IPaKTUKYM «MHCuCp,
3naposa E.P., 2018
ITonesa E.A.
J13.5 Kpaxt JL.H., Heopranunueckas xumus I'd HUTY «MUCuC» I'o HUTY
Yuusapun A.B., JlabopaTopHBIii IPaKTUKYM «MHCuCp,
3naposa E.P., 2018
ITonesa E.A.
6.2. Ilepeuens pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHHKAIIMOHHOMH ceTH «MHTEepHeT»



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

6.3. IlepeyeHb MPOrpaMMHOro odecrevyeHust

II1

Office Professional Plus 2016

2

WINHOME 10 RUS OLP NL Acdmc Legalization GetGen

6.4. Ilepevyenb nHGOPMANMOHHBIX CIPABOYHBIX CHCTEM H MPO¢eCCHOHATIBHBIX 023 TaHHBIX

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCIUITJIMHBbI
MOAYJA, HPAKTUKH, HUP)

7.1 Jlextmonnas ayguropust Ne 416. Mcronszyemoe 000pyIoBaHHe: KOMIBIOTEp C ycTaHOBICHHBIM [10
Windows Professional 10, Office Professional Plus 2016, mpoekTop, 5kpaH.
7.2 Jlabopatopus "Xumus". ayn. 418. Aynuropus I IpOBEACHUS Ta00paTOPHBIX PadOT U

NPaKTHYECKUX 3aHATHIH.

Hcnons3yemoe obopynoBaHue:

1. lIxad cymmnsnsrii HIC-40-02 CITY moa. 2204 (40 ., +50...4+200C, npuHYIUT. KOHBEKII., Kamepa
U3 HepoK.CTalu) — 2 WIT.;

2. Ileup anekTpoKamMepHas 3y0oTexHnueckast 1yisi Harpesa JuteitHbix Gopm DKIIC-10 mo TY 9452-
005-00141798-2000 (Mox.4005) — 1 mwiT.;

3. Becwr BJI-124 (HIIB 120 r, muckperHocts 0,0001, xiracc Tounoctu | CriennanbHBIH, BHEITHSSA
KaJuOpOBKA), aHATUTHICCKIE — 2 IIT.;

4. Becer BJIT2-310T(B) (HIIB 310 r, muckpersocts 0,01 T, xiracc Tounoctu 11 Brrcoxwmid,
BHYTPEHHSS KAJIMOPOBKA) TeXHIMUYECKHE TabopaTOpHbIE — 2 MIT.;

5. Aanon-4100 pH-metp — 2 mrt.;

6. Bans Bogsinas WB-2 (2-x mecthast), Stegler — 1 mr.;

7. Pedpaxromerp "Komnakt" yueOHslii (ananor UP®-45462M) — 1 wir.;

8. Tepmopeakrop HT-170 XIIK, Tagler — 1 mr.;

9. Memanka marautaas MM-135 (6e3 mogorpesa, 10 3000 00./MuH., 1o 10 1, d=135 mm), Tagler — 6
HIT.;

10. SAxops mis MarHuTHO# Meranku Z 60 60*9, ¢proporutact, oBai — 5 mrT.;

11. Hentpudpyra CM-12-06 (6 mpobupok x15mi1, 4500 06/Mun) nadoparopHas — 1 mT.;

12. ®orometp dotornextpuuecknit KOK-3-"30M3" mo TY 9443-001-07516244-2005 B
ncnosHenun: KOK-3-01-"30M3" — 1 mir.;

13. Habop mrst KOK ms onpenenenus sxeneza HBX — 1 mr.;

14. Habop mis KOK mis onpenenenus mequ — 1 mr.;

15. TTnura ITH-4030MK nHarpeBarenpHas (MeTamiokepamMuiaeckoe mokpertue, 300¥400 MM, o
+350°C), Tagler — 2 wir.;

16. Dnextpon DC-10601/7 K 80.7 (ananor DCJI-43-07 CP, DCJI-63-07 CP) — 2 wir.;

17. Cnexrpodortomerp cepun [10 mo TY 9443-001-5627822-2009, mozens: [13-5400Y D (4-x no3u.
KroBetonepxkarens, apt. 200.04.0031) — 1 mmt.;

18. [lunie! TurensHbie 150 MM — 3 1T,

19. llunies! TurenapHbie 220 MM — 3 1IT.;

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

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

22. Apeometrp AOH-1 1360-1420 — 1 mmt.;

23. Apeomerp AOH-1 1480-1540 — 1 mmt.;

24. Apeomerp AOH-1 1540-1600 — 1 mmt.;

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

26. Apeomerp AOH-1 1660-1720 — 1 mr.;

27. Apeomerp AOH-1 1720-1780 — 1 wt.;

28. Apeomerp AOH-1 1780-1840 — 1 mt.;

29. Apeomerp AOH-1 700-760 — 1 r.;

30. Apeomerp AOH-1 700-760 — 1 mit.;

31. Apeomerp AOH-1 760-820 — 1 mr.;

32. Apeomerp AOH-1 820-880 — 1 mr.;

33. Apeomerp AOH-1 880-940 — 1 mr.;

34. Apeomerp AOH-1 940-1000 — 1 mr,;

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

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

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

38. Apeomerp AOH-2 1320-1400 — 1 mt.;




39. Apeomerp AOH-2 1400-1480 — 1 wr.;

40. Apeomerp AOH-2 1480-1570 — 1 mrt.;

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 mIT.;

46. Apeometp AOH-4 1000-1800 — 1 mrt.;

47. Apeometp AOH-4 700-1000 — 1 wr.;

48. bunuctumisatop 53-4 — 1 mir.;

49. Konbonarpesarens KH-250 — 1 mir.;

50. Kon6onarpesarens KH-500 — 1 mT.;

51. Cronuk noxbeMHbIH 1abopaTopHblil MeTamnyeckuit HB-150 (150%150 mm) — 2 mit;

52. lratu s mpobupox yausepcansHbii LUITY-«KPOHT» mo TY 9452-037-11769436-2010 — 10
IMIT.;

53. Jlozarop numnerounslit 1-kananpHeii "TexHo" mo TY 9443-009-33189998-2009 (F1 1-10 Mk,
mexanud., [AI1I0I1-1-1-10, Jleamuner, apt. 4641042N) — 1 mwT.;

54. Jlozarop numnetounslit 1-kananpHeii "Texuo" mo TY 9443-009-33189998-2009 (F1 1-10 mur,
mexanud., [IITOI1-1-1000-10000, JIennwumer, apt. 4641122N) — 1 mT.;

55. HakoHeYHUK MOJIMMEPHBIN 0AHOPA30BHIH K 1o3aTopaM nuneToyHsM HIT-"Tepmo ®umep
Caitentudux" mo TY 9398-004-33189998-2007 (1-10 mu. 1-xkananbueii 401ut/yin., 6e3 GuIbTpa,
Jlennumner, apt. 9402152) — 10 ynaxk.;

56. Jlozatop muneTouHbli 1-kanansHbii "TexHo" mo TY 9443-009-33189998-2009 (F1 0,5-5 mu,
mexanuu., JIITOI1-1-500-5000, JIennumner, apt. 4641112N) — 1 mT.;

57. HakoHeYHUK NOJUMEPHBIN 0QHOPa30BbId K fo3aTopaM nunetouyHsiM HII-"Tepmo Oumep
Caitentudux" o TY 9398-004-33189998-2007 (0,5-5 mu. 1-kananpHbIit/100 wwrt. B yi., 6€3 GUabTpa,
Jleammmner, apt.9402052) — 5 ymaxk.;

58. llItarus-Muuu 3-MecT. U1 1o3aTopoB Jlennuner, apt.9420320 — 1 wr.

Kommsiotep ¢ ycranosnenusim 110 Windows Professional 10, Office Professional Plus 2016,

8. METOANMYECKUE YKA3AHHUA 1JIA OBYYAIOIIUXCA IO U3YYEHUTIO JTUCHUITJINHBI

JJis yCnenmHoro 0CBOCHUS TUCIUILTHHEI " Xumus" o0ydaromemMycs Heo0X0auMO:

1.
2.
3.

4.

o

TTocemaTs Bce BUABI 3aHATHHA.

CBOEBpPEMEHHO 3apETUCTPUPOBATHCS HA PEKOMEHI0BaHHbIE AIEKTPOHHBIE PECYPCHI.

ITpu BO3HUKHOBEHHH JIOOBIX BOIIPOCOB MO COJEPKAHUIO Kypca U OpTaHU3aMK pabOTHl CBOEBPEMEHHO
oOparaThes K mpernojiaBaTeso (B yachl OYHBIX KOHCYIbTaIui, uepe3 MS Teams uiau LMS Canvas).
OTueThl 10 MPAKTUYECKUM U J1abOpaTOpHBIM paboTaM PeKOMEHIIyeTCsl BHIIOIHATH C HCIOJIb30BaHHEM M S
Office, mormyckaeTcst BHITIOJIHATD B PYKOIIMCHOM BHUJIE.

AXTHBHO paboTaTh ¢ Hay4YHbIMHU Oa3zamu B ceTr MIHTEpHeT.

KauecTBeHHOE OCBOCHHE AMCIMIUIMHBI BO3MOXKHO TOJIBKO MPU CHCTEMAaTHYECKOH CaMOCTOSITENILHOM paboTe,
YTO MOJJICP)KUBACTCS] CUCTEMOH TEKYIIEH aTTeCTAIIH.
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