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Pabouast mporpamMma AUCITUTTITIHEL
Xumus

pas3paborana B coorBercTBru ¢ OC BO:

CaMOCTOSTEIIBHO YCTaHABIMBACMbIN 00Pa30BaTENbHbIN CTAHAAPT BBICIIEr0 00pPa30BaHUs — YPOBCHb
crieranuTeTa (eaepaTbHOTr0 roCyIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTEeILHOTO YUPEIKICHHUS
BBICIIIEro 00pa3oBanus «HarmoHanbHBIN HCCIeTOBATENBCKUH TEXHOJIOTHUECKUN YHUBEPCUTET
«MHUCuC» o cienrasibHOCTH 21.05.04 Toproe neso (npukas ot «02» nexabps 2015 r. Ne 602 0.8.)

Bunyck 2:
om 2 dexabps 2015 2. Ne 602 o.s.

CocraBnena Ha ocHOBaHHH ydeOHoro TutaHa 2019 roga Habopa:
21.05.04 T'opHoe neno, OTKpBITEIE TOPHBIE pabOTHI, yTBepKIeHHOTO Y4ueHbIM coBeToM HUTY «MUCuC»
23.05.2019 r., mpoTtokom Ne9.

PaGouas mporpamMma paccMOTpeHa i 0J100peHa Ha 3aceJanuu Kadeapsl
COPHOTO Jiena

HaumeHoganue kageopol

[Tporokomn ot «23» anpens 2020 r. Ne 9-20

3aB. kadenpoit I'J] A.A. KoxyxoB
H.0. Damunus

«23» anpens 2020 1.

PykoBogurens OITOITI BO

3aB.xadenpoit I'J1, A.T.H., JOLEHT A.A. KoxyxoB

— noonucw H.0. @amunus



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 COJCP)KAaHWE, IPEICTABICHHE O POJIM XHMHH B TNPO(PECCHOHATBHOU
JesITeTbHOCTH.

2. V3yunTh OCHOBHBIE XMMUYECKHUE ABICHUS M 3aKOHBI XMMHUH, METObI XUMHIECKOTO NCCIEIOBAHMS; METO B
paboTHI C COBPEMEHHON HAyYHOH anmapaTrypoi u BeIpab0TaTh y CTY/ACHTOB HadalbHbIC HABBIKH IPOBEACHUS
3

3. €dopmupoBaTh yMEHHs peLIaTh THIIOBBIE 3aJa4d OCHOBHBIX PAa3[esiOB XUMHH, HCIOJIb30BaTh OCHOBHBIC
SHaHUs, TNOJMy4YCHHbIE NPU 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 OBYYEHNSA 11O JUCIUTIJIMHE

YK-6.1 ACEMOHCTPUPOBATH l“J'lyﬁOKOC 3HAHMC H IOHUMAaHUE (l)yHI[aMeHTa.]'IbeIX HaYK, a TAKXKE€ 3HAHUA B
MEOKIUCHMIVIMHAPHBIX 00J1aCcTAX npodwccnonanbﬂoﬁ ACATCJIbHOCTH

3HaTh: 3-1. TeopeTndeckne OCHOBBI Pa3IUYHBIX €CTECTBEHHOHAYUHBIX TUCIUIUIMH, OCMBICINBAS X
B3aMMOCBSI3b U B3aMMO/IOIIOJIHSIEMOCTb.
3-2 OcHOBHEIE 3aKOHBI 00IIEH, OpraHMIECKOH H HEOPraHMYECKOW XUMUH,

YMmerh: V-1. CaMOCTOSTENBHO AHAJIM3UPOBATHL U IPOTHO3UPOBATH ITYTH CUHTE3a LEJICBLIX IIPOAYKTOB, UX
(1)I/ISI/IKO'XI/IMI/I‘I€CKI/I€ CBOIICTBA.
B.]IaI[eTL H-1. ucnons3oBanus TOJTYYCHHBIX 3HaHUI JJIA peIICHUS MTPAKTUYCCKUX 3adad, UX aHaJIn3a u

HABBIKOM: | OCMBICJIICHHS

YK-7.1 cnocoHOCTh K a0CTPAaKTHOMY MBILIJIEHHIO, AaHAJIH3Y, CHHTE3y

3HaTh: 3-1. MeTo/pI aHANM3a U CHHTE3a MH(BOPMAIHH.

Ymern: VY-1. abCTpaKkTHO MBICIUTh; AaHATM3UPOBATh U 0000IIATh MOIYYSHHYIO B XOJIe UCCIIE0BaHUS
nHpopmanuio.

Buaagern H-1. AGcTpakTHOTO MBIIUICHHS, aHAJIN3a U CHHTE3a.

HABBIKOM:

YK-7.2 yMeHnue aHaIu3upoBaTh 00beKTHI, MPOLECCHI H CHCTEMBI B PAMKAX IHIHPOKHUX
MEKIMCIUIIIMHAPHBIX 00J1acTell




3HaTh:

3-1. knmaccu()MKaIUIO 1 OCHOBHBIC CBOWMCTBA XUMHUYECKUX 3JICMCHTOB, BEIIECTB M COCAMHCHUIA,
CTPOEHUE BEIIECTB PA3HBIX KIACCOB, UX TCHETUIECKYIO B3aUMOCBSI3b.

3-2. nuadopmMariio 0 Ha3HAYCHUN 1 00JTACTAX MPUMEHEHNS OCHOBHBIX XUMHYECKUX BEIIECTB U UX
COETMHEHU I

YMmerh:

V-1. monme30BaThCs CIpaBOYHOH HH(DOpMAITHEi— HCIIOIH30BATh COBPEMEHHOE HCCIIEI0BATEIBCKOE
o0opynoBaHue;

Baagernb
HABBIKOM:

H-1. TToncka napOpMaINK B HAYIHOW, TEXHHICCKON U CIIPaBOYHON JIUTEpaType




4. CTPYKTYPA U COOAEPXXAHUE

Kopx

HaumenoBanue paznenos u tem | Ceme Kon-Bo Komnerenuu | Jluteparyp
3aHs Ipumevanne
st /BU 3aHATHS/ CTp 4acoB " a

Pasznen 1 OcHOBHbIE IOHATHS U

3aKOHBI XUMHUHU
1.1 | BBenenue B 00LIYIO XUMHIO. YK-6.1

OCHOBHBIE TTOHATHS U TEPMUHBI 3-1, 3-2, 1117

o0meit xumun. OCHOBHBIE 1 2 VK-7.1 1'2’

3aKOHBI O0IIEl XUMUH. /IEKINsT/ 3-1, 1 3 '1

VK-7.2 ’
3-1,3-2
1.2 Baxwueiimme Kiaaccel U VK-6.1
HOMEHKJIATypa HEOPTaHUIECKUX 3-1, 3-2, 1.1 7
COEIMHEHUMN. /IeKIust/ 1 2 VK-7.1 1'2’
31, 3.1
YK-7.2
3-1, 3-2
1.3 Pemenue 3ama4 mo XuMuu ¢

HCII0JIb30BAHUEM 3aKOHOB VK-6.1

COXpaHEHHs] MaccChl, V-1.H-1 J1.1,J

ITOCTOSTHCTBA COCTaBa, KPATHBIX 1 2 VK-7.1, 1.2.

OTHOIIICHHUH, 3aKOHA V-1.H-1 JI3.1,J1

SKBHMBAJIEHTOB, 3aKOHA VK-7.2 3.3

00BEMHBIX OTHOILICHHIH. V-1.H-1

/mpaxkTHKa/

1.4 | JlabopaTopnas padota Ne 1. VK-6.1
Baskuenmue kiraccel V-1.H-1 J1.1,J1
HEOPTraHUYECKUX COEAMHEHUM. 1 2 YK-7.1, 1.2.
V-1.H-1 JI3.1,J1
VYK-7.2 3.4
V-1.H-1
1.5 | Jlabopatopnas pabota Ne 2. YK-6.1
OmnpeneneHyre MOJSIPHON MacChI V-1.H-1 J1.1,J1
SKBHBAJICHTA METaJlIa. 1 2 VK-7.1, 1.2.
V-1.H-1 J3.1,J1
VYK-7.2 3.4
V-1.H-1

Pazpen 2. Ctpoenue aroma u

nepuoguueckuii 3akon J.H. 1 14

Menzeneesa .

XuMuueckas CBI3b
2.1 | Pa3zButue npejacraBieHuii 00 YK-6.1

aTOM€ W €ro CTPOCHHH. 3-1, 3-2,

JI1.1,J1

Pacnpenenenue 31eKTPOHOB B 1 2 VK-7.1 12

aToMax. /meKmus/ 3-1, 131

VK-7.2 )
3-1, 3-2
2.2 | Ilepriopnueckuii 3aKoH |

nepronuieckas cucrema J[.U. VK-6.1

MengeneeBa. CoBpeMeHHas 3-1, 3-2,

J1.1,]1

HHTEpPIpETALHS 1 4 VK-7.1 12

MEPUOJUYECKOI0 3aKOHA U 3-1, 3.1

MEPUOJUYECKON CHCTEMBI VK-7.2 )

XUMHYECKHX 3-1, 3-2

3JIEMEHTOB. /IeKIus/

2.3 | IlpuHUMNBI 3aT0JHEHUS YK-6.1
opOuTasield B aromax. V-1.H-1 J1.1,]
KBanToBble unciia Kak 1 2 VK-7.1, 1.2.
XapaKTepUCTHKH, V-1.H-1 J3.1,J1
OTIPE/ICIISIONINE COCTOSHUE YK-7.2 3.3
JJIEKTpOHA B aTOME, M UX VY-1.H-1




(u3nyecKuil CMbICI.
DNEeKTpOHHBIE U Tpaduyueckue
(OpMYITBI SJIEMEHTOB.
/mpaxkTHKa/

2.4 | KonrpomnpHas padota Nel VK-6.1
/mpakTuKa/ V-1.H-1 J1.1,J
VK-7.1, 1.2.
V-1.H-1 J13.1,J1
VK-7.2 3.3
V-1.H-1
2.5 | Xumunueckas cBa3b. OCHOBHEIE VK-6.1
THUIIBI XUMHUYECKOH CBA3H U 3-1, 3-2,
J1.1,]1
XapaKTePUCTUKU CBSI3U: JJIMHA, VK-7.1 12
SHEPrus. /IeKIus/ 3-1, J1.3 '1
VK-7.2 )
3-1,3-2
2.6 OCHOBHBIE TIPEICTABICHUS VK-6.1
TEOpPHUH BaJICHTHBIX CBS3EH 3-1, 3-2, 1.1 7
(BC). Teopust MOJIEKYISIPHBIX YVK-7.1 1'2’
opOuTanei./mexkuus/ 3-1, 1 3 '1
VK-7.2 ’
3-1, 3-2
Pasnen 3 OOuiue
3aKOHOMEPHOCTH XUMHYCCKHUX
MIPOIIECCOB. DHEpreTuka
XHUMHUYECCKHX MPOIIECCOB.
XuMu4eckasi TepMOJAUHAMUKA
3.1 OO11Me MOHATUSA O CHCTEMAX. VK-6.1
OTKpBITHIE, 3aKPHITHIC U 3-1, 3-2,
JI1.1,
H30JINPOBaHHEIC YVK-7.1
J1.2.1, J1
cucTeMbl. [ OMOTEHHBIE U 3-1, 31
TeTepOreHHBIC VK-7.2 '
CUCTEMBL./JIEKIs/ 3-1,3-2
3.2 | IlepBoe u BTOpOE YK-6.1
HayaJl0 TEPMOJUHAMUKHU. 3-1, 3-2,
[onaTHe >HTPOIUH U VK-7.1 JI1.1,
DHTAJIBLITNAN./TIEKIHS/ 3-1, J1.2.1
VK-7.2
3-1, 3-2
3.3 PacueThbl TEmIoBBIX
3pPEKTOB XUMHUECKHUX YK-6.1
N J1.1,
peaxuuii. V-1.H-1 T1.1.01
Hamnpasienue VK-7.1, S
1.2.
CaMONPOU3BOJILHO V-1.H-1
J13.1, ]I
MIPOTEKAOIIUX TIPOLIECCOB. VK-7.2 33
/mpakTHKa/ VY-1. H-1. ’
3.4 | JlabopatopHas paboTa Ne3. YK-6.1
TemnoBoit 3¢ dexT V-1.H-1 J1.1,1
XUMHUYECKHUX PEaKIIHiA. VK-7.1, 1.2.
V-1.H-1 J13.1,J1
VK-7.2 3.4
V-1.H-1
Pazgen 4 Xumunueckast
KHHETHKA. X AIMHYECKOE
paBHOBECHE
41 OCHOBBI XUMHYECKOMN VK-6.1
KHHETHKH M XHUMHUYECKOTO 3-1, 3-2,
J1.1,
paBHOBecHs. CKOpOCTb YK-7.1
N J1.2.1,J1
XUMHuueckux peakuuid. Ee 3-1,
3.1
KOJINYECTBEHHOE BBIPAXKECHUE. YK-7.2
DakTophl, BIMAIOIIKE Ha 3-1, 3-2




CKOPOCTh XUMUYCCKUX PEAKIIHH.
/nexumst/

4.2 | Heobpatumele u oOpaTtumble
XAMHUYECKHE PEaKIIHH. VK-6.1
XUMHIYECKOe paBHOBECHE. 3-1, 3-2,
KoHcTaHTa XMMHUYECKOTO VK-7.1 JI1.1,
paBHoBecus. Ilpuarmm Jle- 3-1, J.2.1
[Matense. IlonsTue o YK-7.2
kaTtanuse. KaTaaus roMoreHHbIi 3-1, 3-2
U TeTEePOreHHBIN. ./TIeKIHs1/
4.3 | Pemienue 3amad no Teme YK-6.1
«XuMUYecKass KHHETHUKA V-1.H-1 JI1.1,JI
/mpakTHKa/ YK-7.1, 1.2.
V-1.H-1 J3.1,J
YK-7.2 3.3
VY-1. H-1.
4.4 | KourponbsHas padota Ne2 VK-6.1
V-1.H-1 J1.1,J
YK-7.1, 1.2.
V-1.H-1 J3.1,J1
VK-7.2 3.3
Y-1.H-1
4.5 | Jlaboparophas pabota Ne 4, YK-6.1
XuMuuecKkass KHHETUKA 1 V-1.H-1 J1.1,J1
XMMHYECKOE PaBHOBECHE. YK-7.1, 1.2.
V-1.H-1 J3.1, ]
YK-7.2 34
Y-1.H-1
Paznen 5. PactBopsl
5.1 | Knaccuduxanus YK-6.1
pactBopoB. CriocoObl 3-1, 3-2,
BEIpaKEHUS KOHIICHTPAIIUN VK-7.1 T1.1,
J.2.1,J1
PacTBOpOB. /TeKIHst/ 3-1, 31
YVK-7.2 '
3-1,3-2
5.2 | JlaboparopHas pabota Ne 5. YK-6.1
[IpuroroBneHue pacTBOpoB V-1.H-1 J1.1,J
3a[JaHHOM KOHIICHTPALIUH . VK-7.1, 1.2.
V-1.H-1 J3.1, ]
YK-7.2 34
Y-1.H-1
5.3 | JlaboparopHas pabora Ne 6. YK-6.1
OrnpeneneHne KOHIEHTPAUN V-1.H-1 J1.1,]
pacTBOPOB TUTPOBAHHEM . YK-7.1, 1.2.
V-1.H-1 J3.1, ]
YK-7.2 34
Y-1.H-1
5.4 | IloHsTHE UAEANBHOIO PacTBOpA. YK-6.1
KommuratuBHaele cBOiicTBa 3-1, 3-2,
Jd1.1,
PacTBOpOB. /TeKIHst/ YK-7.1
31 J.2.1,J1
YK-7.2 31
3-1, 3-2
5.5 | Cnabble 3JIEKTPOIUTHL. 3aKOH VK-6.1
paszbasienus OcTBajbaa. 3-1, 3-2,
/nexumst/ VK-7.1 J11,
J.2.1, 71
3-1, 31
YK-7.2 ’
3-1, 3-2
5.6 Kpucrannuzauuss 1 kuneHue VK-6.1
J1.1, 1
pactBopoB. Kpuockonus u V-1.H-1 12
90yJIMOCKOIHSL. /TIPaKTHUKa/ YK-7.1, o




V-1.H-1 J3.1,1
VK-7.2 3.3
V-1.H-1
5.7 | PacTBOpBI 3JIEKTPOIHTOB. YK-6.1
Teopus >MEKTPOTUTHICCKOMH 3-1, 3-2,
JIACCOLTHAIIHAH. VK-7.1 T1.1,
JI.2.1,J1
/nexuumst/ 3-1, 31
VK-7.2 '
3-1, 3-2
5.8 | JlaboparopHas pabora Ne 7. YK-6.1
Teopus 35EKTPOIUTHIECKON V-1.H-1 J1.1,J
JTIMCCOITUAITUH. YK-7.1, 1.2.
V-1.H-1 J3.1,1
YK-7.2 3.4
V-1.H-1
5.9 | Huccommanus Boasl. MoHHOE VK-6.1
MIPOU3BEICHNE BOJEL, V-1.H-1 J1.1,J1
BOJIOPOIHBIN VK-7.1, 1.2.
mmoKasareib. [ UaApoIu3 comei. V-1.H-1 J13.1,J1
. /mpakTuka/ VK-7.2 3.3
V-1.H-1
5.10 | JlaGoparopnas paGora Ne 8 VK-6.1
I'unponus comeit . V-1.H-1 J1.1,J1
VK-7.1, 1.2.
V-1.H-1 J3.1,1
VYK-7.2 3.4
V-1.H-1
Paznien 6. DnekTpoxuMudeckue
MIPOIIECCHI.
6.1 | OxuciuTenbHO - VK-6.1
BOCCTaHOBUTEJbHBIE PEAKLHUU. 3-1, 3-2,
THumel OKHUCIUTENIBHO - VK-7.1 JI1.1,
BOCCTAHOBHTEIIFHBIX PEaKInii. 3-1, J1.2.1
Baxwneiilme OKHCIMTENIN U VK-7.2
BOCCTAaHOBUTEIH. /TIEKIMsA/ 3-1,3-2
. CocTaBllecHHE ypaBHEHHUU
o2 OKI/ICJ'II/ITGJ'IBHo}ip YK-6.1
BOCCTAHOBUTEIIbHBIX PEAKIIHH. v-1.H-1 AL
MeTo/1b1 2JIEKTPOHHOTO Gaanca yK-7.1, L2
U UOHHO- MOJIEKYJIIPHBIX v-1.H- 310
noNypeaxiuii VK-1.2 33
’ V-1.H-1
/ipakThKa/
6.3 | Kourposnbnas paGora Nel.3 YK-6.1
V-1.H-1 J1.1,]1
VK-7.1, 1.2.
V-1.H-1 J3.1,J1
VK-7.2 3.3
V-1.H-1
6.4 | JlabopaTopHas pabora Ne 9 YK-6.1
OKHCIIHTENBHO - V-1.H-1 J1.1,]1
BOCCTAaHOBHTEJIbHBIE PEAKIIUU. YK-7.1, 1.2.
V-1.H-1 J3.1,J1
VK-7.2 35
V-1.H-1
6.5 | OCHOBBI 3JICKTPOXHUMHHU. VYK-6.1
CraHaapTHBIE IEKTPOIHbBIE 3-1, 3-2,
TOTEHITUAJIBI, TAIbBAHUYIECKUH VK-7.1 J1.1,
3JIEMEHT. DJIEKTPOJIU3. 3-1, J1.2.1
/nexuust/ VK-7.2
3-1, 3-2
6.6 ONeKTpoIu3 U rajlbBaHUYECKUI VK-6.1 J1.1, 11
aneMeHT. 3akoH Dapajes. V-1.H-1 1.2,J712.1




Vpasuenue Hepaera. YK-7.1, J13.2
/mpakTuka/ V-1.H-1
YK-7.2
VY-1. H-1
6.7 | JlaboparopHas pabota Ne 10 YK-6.1
DJIEeKTpOIHBIE TOTEHITHAIIBL. V-1.H-1
YK-7.1,
V-1.H-1 3.3
YK-7.2
Y-1.H-1
6.8 | JlaboparopHas pabora Nell. YK-6.1
DnexTpoxuMHudecKast KOppo3us V-1. H-1
METAaJIOB. VK-7.1,
V-1, H-1 J13.5
YK-7.2
VY-1. H-1
6.9 | JlabopatopHas pabora Nel2- YK-6.1
13.31eKTpoXuMHUIecKoe V-1.H-1
MTOJTyYCHHE JIATYHU B OPOH3HI YK-7.1, 3.5
V-1.H-1 '
YK-7.2
Y-1.H-1
Pazpnen 7. KoopauHannoHHbIe
COCTUHCHUS
7.1 | KoopaunaiimoHHbIE YK-6.1
COeIMHEHUS./EeKITHs/ 3-1, 3-2, J1.1,1
YK-7.1 1.2.
3-1, J22,J1
YK-7.2 3.2
3-1, 3-2
7.2 | KonrponbHas padbora Ne2.1 VK-6.1
/mpakTHKa/ V-1.H-1
viry, | bt
V-1.H-1 T 2 2
YK-7.2 '
VY-1. H-1
7.3 JlabopatopHras paboTa Nel3. YK-6.1
KomMrnekcHbie coemnHeHus V-1.H-1
YK-7.1,
V-1.H-1 3.5
YK-7.2
Y-1.H-1
Pazpnen 8. Xumust 3J1eMEHTOB.
8.1 | OOmiass xapakTepuCTHKa U YK-6.1
CBOICTBa HEMETAJLIOB. 3-1, 3-2, J1.1,1
OcoOeHHOCTH 3TEKTPOHHOTO YK-7.1 1.2.
CTPOCHUSI HEMETAJUIOB, UX 3-1, J12.2,J1
MTOJIOKCHHE B TIEPHOAHMYCCKOMN VK-7.2 3.2
CHCTEME DJIEMEHTOB. /HEKIHs/ 3-1, 3-2
8.2 | XumHueckue cBoicTBa YK-6.1
J1.1,1
HEMETaJIOB../IPaKTHKa/ V-1.H-1
YK-7., n%g |
V-1.H-1 3'2’
YK-7.2 T 3 ’5
VY-1. H-1. '
8.3 Pemenue 3amay./mpakTuka/ VK-6.1 A1,
V-1.H-1 19
VYK-7.1, w
viga | 1220
YK-7:2 J13.5

VY-1. H-1.




8.4 | JlaboparopHas pabota Ne 14 YK-6.1
OrnpeneneHre HEMETAIOB B X V-1. H-1 J1.1,J1
COEIUHEHUIX VK-7.1, 1.2.
V-1.H-1 J13.2,J1
VK-7.2 3.5
V-1. H-1.
8.5 | JlaboparopHas pabota Ne 15. YK-6.1
XHUMHYECKHE CBOMCTBA V-1.H-1 J1.1,J1
rajJJoreHOB VK-7.1, 1.2.
V-1.H-1 J132,1
YK-7.2 35
V-1. H-1.
8.6 VK-6.1
KontponbHas padora Ne2.2 V-1.H-1 ALLI
VK71, n%g JI
V-1.H-1 3'2’
VK-7.2 T 3 ’5
V-1. H-1. '
8.6 | OOmas xapakTepucTUKa U
CBOMCTBa METAJLIOB.
MeTaimnaecKkoe COCTOSTHIE
BEILIECTBA: OCHOBHbBIE NMPU3HAKH, YK-6.1
30HHAs TEOpus, 3-1, 3-2, J1.1,1
METAJTMYECKast CBSI3b. YK-7.1 1.2,
OCOOCHHOCTH 3JICKTPOHHOTO 3-1, J22,J1
CTPOCHUS aTOMOB, CIIOCOOHBIX K YK-7.2 3.2
00pa30BaHUI0 METAUTHYCCKOU 3-1, 3-2
CBSI3H; TOJIOKCHHE ITHX
AJIEMEHTOB B IEPHUOIMYCCKON
cucTeMe. /mexums/
8.7 OO0mpe XUMHYECKHE CBOMCTBA VK-6.1
metaoB. [lonyuenue V-1.H-1 J1.1,J
METAJUIOB JICKTPOIU3OM VK-7.1, 1.2,J12.1,
pacIiaBoB U V-1.H-1 Ja2.2,
PacTBOpPOB./TpaKTHKa/ YK-7.2 JI3.2
V-1. H-1.
8.8 | JlaGoparopnas pabota Ne 16 YK-6.1
XuMHUUYECKUE CBOMCTBA V-1.H-1
N J12,1
METAJJIOB U UX COCAUHCHUI VK-7.1,
2.1, J1
V-1.H-1 390135
VK-7.2 ’ )
V-1. H-1.
8.9 | Jlabopatophas pabora Ne 17 YK-6.1
Onpenenenue KecTKOCTU BOJIbI V-1.H-1 q12,01
YK-7.1,
2.1, J1
V-1.H-1 327135
YK-7.2 ’ )
V-1. H-1.
8.10 | O6masi xapakTeprCTHKa
ATOMOB JJIEMEHTOB U MPOCTHIX
BEIIECTB, HAXOXIECHHE B
npupoe. CriocoObl TOTydeHUs
IIEIOYHBIX METAIIOB. VK-6.1
CBoiicTBa, MOJy4YCHHUE U 3-1, 3-2, J1.1,71
MIPUMEHEHHE OCHOBHBIX YK-7.1 1.2.
COCIUHEHNH IETOYHBIX 3-1, J12.2, 71
METaJJIOB: TUAPHUIIOB, VK-7.2 3.2
OKCHJIOB, THAPOKCHJIOB, 3-1, 3-2

MepOKCUIOB, conell. Kanuitnbie
ynoOpeHus. DIIeMEHTHI TTIaBHOU
noarpynns! II rpynmsl.
/mexrusy/




8.11 | DnemeHTHl TOOOYHBIX VK61
ZZ(Z;[TFEB},I];H ;eg:ozmqecxoﬁ 31, 3_'2, A1,
YK-7.1 1.2.
coennHenns.OcoOeHHOCTH 2 2
ANEKTPOHHBIX CTPYKTYp d- u 31, A2.2,01
YK-7.2 3.2
f-nileMeHTOB, HAXO0XKIEHHUE B 3-1. 3.2
pupoze. /mexnusy/ i
8.12 | Xumus 31eMeHTOB. Pemenne YK-6.1
3amay. /mpaKTuKa/ V-1.H-1 J1.1, ]
2 2 YK-7.1, 1.2,J712.1,
V-1.H-1 2.2,
YK-7.2 3.2
VY-1. H-1.
4 CamocrosTenpHas padboTa 12 7
CTyJICHTa
4.1 | Pabora c IeKIHOHHBIM J1.1,1
MaTepHaJIOM, C YIeOHBIMH 1 5 1.2,
MOCOOHSIMU U 3JIEKTPOHHBIMU J
HMCTOYHUKAaMHU HH()OPMAIIH IS 1.3J1.2.1,
MOATOTOBKH K BBIITOJTHEHUIO 1 VK-6.1 J12.2,]1
3aIIuTe JTabOpPaTOPHBIX PaboT. YK-7.1, 3.1,
YK-7.2 J13.2,11
3.3,
2 15 34,01
3.5
4.2 | Pabora ¢ IEeKIIHOHHBIM JI1.1,JI
MaTepualioM, ¢ y4eOHBIMU 1 5 1.2,
MOCOOUSAMH U AIIEKTPOHHBIMU J
HUCTOYHUKAaMHU HH()OPMAIIH IS VK-6.1 1.3J1.2.1,
MIOATOTOBKH K MPaKTUYECKUM VK-7 '1 J12.2,]1
3aHATHSIM. VK-7I. 2’ 3.1,
2 15 J132,11
3.3,
134,11
3.5
4.3 BrimonseHne 1oMaliHero J1.1,J1
3aJaHMs 1.2,
1 3 J
viel | 2T
YK-7.1, 3' 1’
VK-7.2 32,01
3.3,
2 3 134,11
35
4.4 | PaboTa C 3JeKTPpOHHBIM J1.1,]
pecypcom LMS Canvas 1 S 1.2,
YK-6.1 J
VYK-7.1, 1.3J1.2.1,
YK-7.2 J12.2,11
2 5 3.1,
J132, 11
3.3,
4.4 | PaboTa c JICKIMOHHBIM VK-6.1 JI1.1,JI
MaTepHalioM, ¢ y1eOHBIMHU VK-7 '1 1.2,
MIOCOOMSIMH 1 3JIEKTPOHHBIMHU 2 16 YK-7I 2’ JI
NCTOYHHMKaMH NH(pOpManuy 11st 3_1' 1.3J1.2.1,
HU3y4YEHHsI BOIIPOCOB, J12.2,




BBIHCCCHHBIX Ha
CaMOCTOATEIIBHOC N3YYCHHUC.

CBs3b CBOICTB
JJIEMEHTA C €ro
MOJIO)KEHHEM B
NIEPUOIUYECKON
CHCTEME.

H3MmeHeHrne BeIUYUH
paanycoB, SHEpruit
HOHM3AIUH, CPOJCTBA
K 9JIEKTPOHY U
3JEKTPOOTPHUIATEIEHO
CTH aTOMOB C POCTOM
3apsIOB HX sIIEp.
Knaccudukarms
KOOpAWHAIIMOHHBIX
COEIMHEHUH.
Homenknatypa
KOMITJIEKCHBIX
COCOUHECHUM
DIEeKTPOIUTHIECKASI
JIACCOITHAIIHS
KOMIIJICKCHBIX
COCIUHECHUM.
KoncranTa
HECTOMKOCTH.
3HaueHHNE
KOMIIJIEKCHBIX
COEIMHEHUH.
WnpuBuayansHbIC
JIOMAIITHUE 3aJaHus 10
BOIpOcCaM
HEOPTaHUYECKOU
XUMUHU.

3.1,
732,
7133,
7134,

735

KouTpons

18




5. ®OHJ OONEHOYHBIX MATEPHAJIOB

5.1KOHTp0J’l]>H]>le BOIIPOCHI 1JIs1 CaAaMOCTOSITEJILHOM MOATOTOBKH K IK3aMEHY.

MarepuaJibl st ouernku 3uanuii YK-6.1, YK-7.1, YK-7.2)

IIepeuensv 6onpocog 0na npomescymounoil ammecmauuu (IK3amen)

1. OcHOBHBIC TOHATHA XUMHH: aTOM, MOJICKYJIA, XUMHUYECKUH 3JIEMEHT, IIPOTOH, HEUTPOH, JIEKTPOH.

W3oromnsl, amnoTponus.

Crexnomerpusi. OCHOBHBIE 3aKOHBI CTEXHOMETPHH.

3aKOoH MMOCTOSHCTBA cOcTaBa. J{adbTOHUIB U OSPTOIUIHIHL.

4. ArtomHas Macca, OTHOCHTEIbHAS aTOMHAsi Macca, CBA3b MEXKAY aTOMHOM W MOJIAPHOH MacCOM.
MounekynspHas macca. Monb. Mosnsipaast Macca.

5. Ywucno ABoraspo. CBs3b MEX/ly KOJMYECTBOM BELIECTBA, MACCOI, 00bEMOM, U YHCIIOM aTOMOB.
VYpasuenune MenaeneeBa-Kinailinepona.

6. OxBuBaJIeHT. 3aKOH SKBUBAJICHTOB. 3HAYECHUsI YKBUBAJICHTOB BOJOPOJIa U KHCIOPOIa.

7. MomnsipHas Macca SKBUBAJICHTa, MOJISIPHBIH 00bEM SKBUBaJICHTa. DKBUBAJICHT KHCJIOTbI, OCHOBAHNS,
COJIH.

8. 3akon ABorazapo. CnenctBus u3 3akoHa ABOrazipo.

9. Crtpoenne aToma: Moens ToOMIICOHA, IIaHETapHAS MOAETs atomMa Pezepdopra.

10. Crpoenme aToma: ocrynatsl bopa, Monens atoma o bopy.

11. KBaHTOBOMEXaHHYECKAsl MOJEIb CTPOCHHUS aTOMa. XapaKTePUCTHKA KBAHTOBBIX YHCEII.

12. Hpwuanun [aymu. [Ipasuino Xynaa. [Ipuanmn HanMenbei sHepruu (mpaBuiio KiieakoBcKoro).

13. DnexTpoHHAsA CTPYKTypa SHEPreTHUECKUX MOAYPOBHEH B 3aBUCHMOCTH OT HaXOX/ICHHS 3JICMEHTA B
MIEPHUOANIECKON CHCTEME.

14. XapakrepucTuka XMMHUYECKOH CBS3U. G-, TT- U O- CBS3b.

15. KoBayieHTHas, HOHHAs, METAJUIMYECKasi U BOJIOPOIHAS CBA3b.

16. Cucrtema, BUIbI CHCTEM.

17. TlapameTpsl cocTOsHUS, QYHKIIMSI COCTOSIHUS, HOPMaJIbHBIE U CTaHJapTHbIE yciioBus. HyseBoii 3akoH
TEPMOJMHAMUKH.

18. TlepBblif 3aKOH TEPMOIUHAMUKH, IIOHATHE 00 SHTAIBITHH.

19. 3axon ['ecca. 3akon Kupxrogoda.

20. TemnoeMKOCTb. DK30TEPMUYECKHE M YHAOTEPMUIECKHUE MTPOLIECCHI.

21. Bropoii 3ak0oH TepMoauHAMHUKH. CaMOIIPOM3BOIBHBIC X HECAMOIIPOU3BOJIBHBIEC IPOLIECCHL. DHTPOIHSI.

22. Cmobopgnas sHeprus [ nb0ca. HanmpaBneHue nmpoTekaHus mpoiiecca.

23. ®uznvecknii cMpIch 3Heprun [ mO6ca (BRIBECTH U3 onpeneieHns). TeMnepaTypa Hadaia peaKiiiH.

24, 3akoH ACUCTBYIOUIUX MacC (BBIBO (POPMYIIBI).

25. 3aKoH AEHCTBYIOLIMX MacC JJIsi TOMOT'€HHBIX M T'€TePOreHHBIX CHCTEM.

26. XuMu4eckoe paBHOBECHE.

27. Cwmemenue paBHoBecus (npunimi Jle-1larense). [TosicHuTe Ha KOHKPETHOM NpUMeEpe AJisi roMo(pa3zHbIX
ra30BbIX peaKkiMi U reTepodasHbIX.

28. CkopocTb XUMHYECKO# peakiuu. KoHCTaHTa CKOPOCTH XUMHYECKOW peaKiny.

29. Tlpasmno Bant-T'odda. TemnepaTypHbIid K03)QUIIUEHT CKOPOCTH XUMHICCKOH PEAKITHH.

30. dakTopsl, BIMAIOIINE HA CKOPOCTh XUMHUYECKOH PEaKIHy.

31. CxopocTh TOMOTEHHOH M T€TEPOTeHHON peaKIni.

32. Cnoco0BI BBIpaKEHHSI COCTaBa PACTBOPOB.

33. MonHoe mpou3BeneHHE BOJBI, BOJOPOAHBII ITOKA3aTEIb.

34. Twuaponu3 coiei.

35. Kpuockonuueckas v 30yJIIIHOCKONUYECKast IIOCTOSIHHBIE.

36. AKTHBHOCTH U KO3((HUIIMEHT aKTUBHOCTH.

37. Tumponus coneit. Buapl ruaposusa. [I0SCHUTE Ha KOHKPETHOM IIPUMEDE.

38. OkwuCAUTENBHO-BOCCTAHOBHUTEIbHBIC peakinu. OKUCIIEHHE U BOCCTaHOBIeHHE. OKUCIIUTENN 1
BOCCTAHOBHTEIIH.

39. CreneHb OKHCIIEHHS, IPABUIIA JUIS ONPEICIICHHS CTEIICHN OKUCIICHUSL.

40. Knaccudukarys oOKHCINTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHi (TPUBEANTE IPUMEPBI).

wmn

5.2. IlepeyeHb padoT, BHIMOJHAEMbIX MO0 JUCHUIJIHHE

B mepBom cemecTpe BBIOMHSETCS 3 ayIUTOPHBIE KOHTPOJIEHBIE paOOTHI, BO BTOPOM CEMECTpe BBIMOIHIETCS 2
ayJIUTOpPHBIE KOHTPOJIbHBIE PAa0OTHI M OHO JOMAIIIHEE 3a/IaHue.

KOHTpOJ’lLHLIe BOMNPOCHI 1JIsl TEKYHIEIro KOHTPOJIA YCIIEBA€MOCTH

HBPE'JEHb eonpocos ons meKyuieco KOHmpaoJia ycnesaemocmu.
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14.
15.

16.
17.
18.
19.
20.

©CoNOGOA~WLNE

(¥YK-6.1,3-1,3-2, ¥-1. H-1, YK-7.1, 3-1, ¥-1, H-1, YK-7.2, 3-1, 3-2, ¥-1. H-1.)
3akon ®Papanes. 3akon HepHcra
DJIEKTPOJIN3: €r0 BUABL, YCIOBHS IPOTECKAHUS.
DJEeKTPOIH3 pacIuiaBOB U 0OJIACTH €0 MPUMEHEHHS
DJIEeKTPOIH3 pacTBOPOB B 00TACTH €r0 IPUMEHEHUS
Knaccugukarus 31eKTpoIoB.
HaxosxzneHne B mpupoJie, IPUMEHEHHE 1 METO/BI II0JIyYeHHUS [IETOYHBIX METaNIOB
Haxoxnenne B npupojie, IpPUMEHEHNE U METO/BI OIYUSHHUS IeI0YHO3EMENIbHBIX METALIOB
Haxoxnenne B npupojie, IPUMEHEHHE U METO/BI OJTYYSHHUs TAJIOTEHOB U BOJIOPO/A
Haxoxnenue B npupojie, IpUMEHEHUE U METOABI OJTYYeHHUs 3JIEMEHTOB MOATPYMIIH Oopa

. Haxoxnenue B npupoae, MpUMEHCHUEC U METO/IbI TOJIYUCHHUA YIJI€pOoaa, KpEMHHUA U TCpMaHUs
. Haxoxnenue B npupoae, MpUMEHCHUEC U METO/Ibl TOJIYUYCHHA O0JI0OBA U CBUHIIA
. Haxoxnenue B npupoae, MpUMEHCHUEC U METO/IbI TOJIYUYCHHU A 3JICMCHTOB IMMOATPYIIIBI a30Ta U UX

COEIMHEHUH.

. JlaGopaTopHOE M MPOMBIIIUIEHHOE TIOTyIeHUE U IPUMECHEHUE a30THOM KUCIOTH. X UIMHUIECKHE CBOMCTBA

a30THOW KHCIIOTHI

Haxoxnenne B mpupoie, IPUMEHEHNE U METOABI MOTYUSHHS KHCIOPO/ia CEpPhI U CENCHA.
JlabopaTopHOE 1 IPOMBINUIEHHOE TIOTYYEeHHE U IPUMEHEHHE CEPHOM KUCIOTH. XUMHUECKHE CBOICTBa
CEpHOM KUCIIOTHL.

HaXO)KJleHI/Ie B IIpUupoaec, MpUMEHCHUEC U METO/IbI TOJIYYCHH A MCTAJIJIOB NOATPYIIIBI MEAW 1 LIUHKA.
Haxosxnenue B npupoe, NpUMEeHEHHEe U METO/IbI IIOTY4YEeHHUS METAIJIOB CeMENCTRA XKele3a
HaXO)KJleHI/Ie B IIpUupoaec, MpUMEHCHUEC U METO/IbI TOJIYYCHHA MCTAJIJIOB CEMEMCTBA IJIATUHBI
HaXO)KJleHI/Ie B IIpUupoaec, MpUMEHCHUEC U METO/IbI ITOJIYYCHHA TUTAaHA, BaHaAWsd, XpoMa U MapraHua.
HaXO)KJleHI/Ie B IIpyupoaec, MpUMEHCHUEC U METO/IbI TOJTYYCHUA BaYKHEHIIIMX JJAHTAHOU 0B U aKTUHOUJOB.

OCyIIECTBUTH s HPEBPAIIECHHIL. 3aucaTh YpaBHEHUS COOTBETCTBYIONINX PEAKIHIA. .
PbBr, — HBr — Br, — KBrOs — HBrO; — FeBrs;

Cl, —» HC1 — KC1 — Cl, — BaCl, — HCI;

Cl; — KCIO3 — KCl04 — HC104 — ClO2 — HCIOs.

S — H2S — NazS — NaS, — SO, — S;

SO; — NaHSO3 — Na,S0O3; — Na,SO4 — NaHSO4 — NayS;07;

KMnO4 — Oz — Nay0; — H20; — Iy;

NaHSO3; — NayS,05 — NaHSO3; — NaSO3 — NarS,03 — NaxS40s.

NH3 — N2 — NO — NO2 —» KNO3 — Og;

C&3(PO4)2 — P4y — H3PO4 — (ZnOH)3PO4 — ZH(H2P04)2 —>Zn3(PO)2;

. P4 — CasP, — PHz — P4O19 — Caz(PO4), — Ca(H2POu)z;
. HNO3 —- NH3 — (NH4)2CF207 — N7 — NasN — NH4NO:s.

CO2 —» COCl2 —» CO2, — C — Al14Cs — CHy;
Si— Na28i03 — H4Si04 — SiOz — SiCl4 — KzSiOs;
COz — NH4HCO3 — BaCO3 —» CO;, —» CO — COBI‘Z;

. Pb— Pb(OH)z — Pb02 — Pb304 — PbClz — Hz[PbCla];

. Al > NasAlOs — A1,05 — [A1(OH);],S0s — A1C13;

. Na3[A|(OH)6] - A12(504)3 — A1,03 — A1(OH)3 — A120s3;
. A1(NO3); — A1C1; — Nas[AlI(OH)s] — A1(OH)3; — A1Ss;
. Al > AIN — A1(NO3)z — Al — KAIO; — A1,0s.

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

. K— KO; —» K;0; — K>0 — KHSO4 — KCI.

. Fe —» FeCl, —» Fe(OH)z — Fe(OH)3 — NayFeOq4

. NaFeO4 — Fe(OH)3 — NaFeO, — Fe(OH)3 — Fe,03 — FeO;
. FesOs — Fe — FeClz — FeS — FG(NO3)3.

. KMnOs — MnO; — MnC1, —- HMnOs — KMnOg;

. KMnO4 — MnSO4 — MnCO3 — MnO — NazMnO4;

. NazMnO4 — NaMnO4 — NazMnO4 — MnO; — NazM nO4.

. CI’(N03)3 — CI‘(OH)s - K3[CF(OH)5] — K3C|O3 - CF(H2PO4)3 — CFPO4;
. Cr;03 — KoCrO4 — KoCro07 — Cra(S0O4)s — Ks[Cr(OH)g);

. CrSO4 — CI‘z(SO4)3 — K,CrO4 — CrOz; — Crzos.

. KMnO4 — MnSO4 — Mn(OH), - MnO — Mn

. SOz e N32503 e NaHSO3 e Na2503 e CaSO3 e SOZ.

. CUC|2 — CuCl > [CU(NH3)2 ]C| —> CU(NOs)z — Cu

. CO,—-C—->CO—-CO— Ca(HCO3)2 — CaCl,.

. Fe > FeC|2 —> FeCI3 —> Fe(OH)3 —> F8203

. SiOz e NazSi03—> HzSiOs e Si02—> Si— SiOz.

. Cu—> Cu(NO3)2 > CuO — CuCl; - Cu (OH), > CuO
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Nz i NH3 i (NH4)HPO4 i CaHPO4 i Ca(HzPO4)2 i H3PO4.
Mn — MnCl; - K:MnO4 — MnSO4 — Mn
(NH4)2SO4 — NH4Cl — NH3z — NH4H-,PO4 — NHsz — NH4sNO3

3aKOHYHUTE YPaBHCHHUS PEAKIIHiA.

a) I, + HNOs3 (xon1.) — 6) HC1O3 + HC1 — B) KoCr207 + Kl + H,SO4(paz6.)—

a) I, + H,S (p-p) — 6) Kl + H,0, + H,SO4 — B) Clo+ 1+ Ba(OH)z —

a) Cl, + KI + KOH — 6) HCIO4 + P,0Os — B) CaOCl, + HC1 —

a) HC1 + PO, — 6) HCIOs; +P + H, O — B) FeS, + 0, —

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

a) NaBr + HySO;4 (konir.) — 6) H2SO4 (kowir.; pas6.) + Fe, Al, Cu, Zn — B) H2SOs (kowui.; pa36.) + C, P, I,
N

a) NayS;03+ Cly, I, —  6) HoS + KoCr,O7 + HC1 — 8) SOz + KMnO4 + H,O —

a) Na;SO3 + KoS + HSO4 — 6) SO2 + NO2 — B) As;Sz + HNO3 + H,O —

a) Se + NaOH — 06) Al1,Tes + H O — B) HoS + HNO3; —

a) Na,SeOs3 + HI — 6) Na,S;04 + K,Cr,07 + HSO4 — B) K2S,0g + FeSO4 —

a) H,0, + Nal — 6) Na,O, + NaBr + H,SO; — B) Na,O, + NaBr + H,SO4 —

a) H,0; + K,Cr,07; + HC1 — 6) H,0, + As,S3 + NaOH — B) Na,SO3; + KMnO4 + H,SO4 —

a) TeO,; + KOH — 6) PoO;,; + HNO3; — B) TeO;, + H,O, + H,O —

a) O3+ CrClz+ KOH — 6) Li+N; — B) Mg3N2 + H,0 —

a) HNO; + H,O2 — 6) HNO; + HzS — B) KNO: + K2Cr,07 + HSO4 —

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) HNOs(pa36.) + Cu, Ag, Zn, Fe, Al, Mg — 6) Sh,05 + KOH + H,0 — B) H3PO3 + AgNO3 + H,0 —
a) HsPO4 + CaCl, — 6) PH3z + KMnO4 + H2SO4 — 8) HNO3 + CugS —

a) NaOH + H>O + Si (C,Sn,Pb) —» 6) NaOH + H,0; + Ge — B) MnSO4 + PbO; + H,SO4 —

a) Sn + KOH + H,O0 — 6) SiO, + HF — B) SnCl, + NaBiO; + 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) Nay,B407 + H,SO4 + H, O —

a) Al + KOH + H20 — 6) Al+ NaOHpacunasy — B) Al + NaNO3 + NaOH + H.0 —

a) Al1,03 + K2CO3 — 6) A1,03+ KOH + H,O — B) Nas[A|(OH)e] + CO—

a) A12(504)3 + Na,COs3 + H,O — 6) Al(OH)3 + A12(504)3 — B) Al1,S3 + KOH(m@,HOK) + H,O —
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,SOs (konm.) —  6) NaSeOs + HI —  B) Na S04 + KoCr,07 + HpSO4 —

a) Na2O + H,SOs —  6) NapO2 + HaSO4 (p) — B) BaO, + KMnO4 + HSOs—

a) NH4C1 + Mg(OH), — 6) BeC1; + KOH — B) Be + KOH + H,O —

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

a) FeSO4 + KBrOs + H;SO4 — 6) Co(OH); + HC1 — B) Ni(OH); + HC1 —

a) FeClz + KI —» 6) Fe(OH)3 + Cl1, + KOH — B) FeS, + HNOj3 (koHI1.) —

a) KoFeO4 + HO — 6) KoFeO4 + HCI1 (KOHLI.) — B) KoFeO4 + HNO3 —

a) K4[F€‘(CN)5] + KMnO4 + H,0 — 6) MnC1; + Br; + KOH — B) MnSO, + NaBiOz; + H,SO4—
a) MnO, + PbO, + HNO; — 6) MnO; + Kl + H,SO4 — B) KMnQO4 + SO, + H,SO4 —

a) KMnO4 + K3S + KOH —  6) KMnO4 + FeSO4 + H,0 —  B) KMNnO4 + C3Hs(OH)3 + HSOs—
a) KMnO4 + H202 + HSO4 —  6) KMnO4 + MNCl; + H,O0 —  B) KoMnO4 + H2O —

a) KoCr,07 + HC1 —  6) CrC13 + Na,S + H,O — B) Mo + HNO3 —

3aBepIInTh YpaBHEHHS PEaKIIui.

Al +C —... Fe + HoSOu4pass) > ... WOz + Ha—...

K+H; —>...Ca+HCl-> ... ZnO+ H;SOs—...

Ca+C —... Fe + HNO3@pa5) = ... CuSO4+KOH —...
Fe+0,—... Ag + HNO3(K0HH)—> Zn(OH)2+ NaOH(p.p)—>...
Ca+ Hz—... Au+ HNO3(om) + HClom) — ... FeCls+ KOH —...
W+ 0, —>... Fe+ H,SOs4— ... Al+ CuSOs—>...

Mn+Cl, »... Zn + H,SOs— ... Fe;03+ CO —...
Cr+0,—>...Pt+ HNOg) + HC|(k)—) ... Zn(OH)2 + H2SO4—> ...
Os + 02 —... Al + HNO3kor) = ... Sc203+ Mg —-...

t
. Al+ N, —> ... Fe + HNO3y) — ... ZnO + KOHpacnas) = - -
. Hg+S —... Ni+ H2SOuspas) = ... K+ H0 —>...
. Nb+ 0Oz —>... Pb + HNO3pass) = ... Cr203+ Al—...

. Mg+ Nz ... Cu+HNO3kom) —> ... ZnS+ 0y —L— ..




14,

15.
16.
17.

18.
19.
20.

t
V + 02 —>... Mn + H2SOupass) = ... HgS+ O —> ...

Na+H;—...
Fe+Cl,—...
Na+0O;—...

Ba+H;—..
Mo+ 0O, —...
Fe +Cl, —...

t
Pb + H2SOusomyy — ... Fe(OH)3 + HCl —....

Au + H2SeOsxomy = ... CaHa + H,O —....
Mg+ H2SO4pass) —... MoOz+ Ho—...

t
. Ca + HNO3(om) —-.. Fe+ HoOp) —> ...

Zn + HNO3gomr) ... Na+ H,0 —...
Na + H2504(p336) —...Sn+ KO H(pacmop) —>...

5.3 OIIeHO‘-IHbIe MaTepHaJbl (OIIeHO‘-leIe CPEHCTBa), HCIMOJIB3YEMBIC Uil 9K3aMCHaA

DK3aMeHaIMOHHBIN OHMJIEeT BKIIIOYAeT B ce0s 2 TEOPETHYECKUX BOIPOCA M3 YCTaHOBJIEHHOTO MEpedHs U 3 3a1auu
10 TeMaM, U3JI0KEHHBIM B 4 pa3zaene nanHoi PITJI.
Bunets! xpansTes Ha Kadepe U YTBEPXKISHbI 3aBeAYIONNM Kadeapoi

5.4 MeToanka oneHKH pe3yJbTaTOB 00yYeHHS M0 THCIMILINHE (MOAyat0, mpaktuke, HUP)

e TpeOoBaHUS K OLCHUBAHUIO B COOTBETCTBUH C YUCOHBIM IUTAHOM: 5K3aMEH B IEPBOM CEMECTpE, 3a4ET BO
BTOPOM CEMECTpE.

pEUTHHrOBAs:
1 cemectp

OuennBanne padcoThbl cTyaeHTa B 1 cemecTpe.

Cuctema OLICHUBAaHMA, UCIIOJIb3yEMas MPEIogaBaTeIeEM I TeKymeﬁ OLEHKH YCTIEBAEMOCTH - OaJIbHO-

Bcero uacos 3a UYucno 3aHsaTUi bainnos 3a IToncuer Cymma
CEeMeCTp 3aHSITHE GayoB
Jlexuuu 36 18 0,5 0,5*18 9
[IpaxkTuyeckue 18 6 3aHATHI 11 2 2*6 12
3aHATHUSL npopaboTKH
MPAKTUICCKUX
BOIIPOCOB
3 Ui HaMCaHUS 5(3a 5*3 15
KOHTPOJIBHBIX BBITIOJTHEHHYTO
pabot KOHTPOJIbHYIO
paboty u3 5
3aJ1aHui)
JlabopaTopHsbie 18 9 3aHATHIL, HA 3 basua 3a 8*3 24
paboTs! KOTOPBIX BBINIOJTHEHHY IO
BBITIOJTHSIETCS 8 MOJIHOCTBIO
pabot 1a00paTOPHYIO
paboty
MaxkcumManpHOe 9iciio 0ayuioB 3a 1cemectp 60
OuenuBanue padoThl CTYJIEHTA BO 2 ceMecTpe.
Bcero gacos 3a Yuciio 3aHITUI bamnos 3a TToncuer Cymma
ceMecTp 3aHATHE 0aymioB
Jlexmn 18 9 1 1*9 9
[pakTryeckue 18 7 3aHATAN 1A 2 2*7 14
3aHATHS popadboOTKU
MPAaKTUIECKUX
BOIIPOCOB
2 IUIA HalMCaHUs 6 6*2 12
KOHTPOJBHBIX
pabor
JlabopaTopHsie 18 9 3aHATHIL, HA 3 bauia 3a 8*3 24
paboTs! KOTOPBIX BBIIIOJTHEHHYIO
BBITIONTHSIETCS 8 MIOJTHOCTHIO
pabor




1a60paTOPHYIO
paboty

BrmonaeHne
JIOMAIITHETO
3aJaHHs

CamocrosTenpHas
pabora (1)

11 Gannos 3a
BBITTOJTHEHHOE
JIOMaIIHee
3ajaHue

11

11

YyacTue B
HaYYHBIX
KOH(EepEHIHIX

10

10

ITomoms B
MIOJITOTOBKE
MIPOBECHNUS

mabopaTOPHBIX

pabot o
nporpamMme
JVCIUIITHHBI

mo 10

10

IToaroroska
MIpe3CHTALNN
10 U3Y4aeMbIM
TeMaM

mo 10

10

MakcumanbHOe YHcIIo 0aLIOB 3a 2 ceMecTp

100

o VcnoBue JAO0IYCKa K 5K3aMCHY IO JUCHUIITIMHC — HAJITUIUC HC MCHEC 40 6amioB CeMeCTpOBOﬁ pa6OTI>I
o MCTO,I[I/IKa pacydeTa OCHKH Ha DK3aMCHC.

OtBert Ha 3Kk3aMeHe oneHuBaeTcs B 40 6ayutos: 10 10 0ayIoB 3a OTBET HA TEOPETUYECKUE BOIIPOCH U JI0
30 6ayT0B 32 OTBETHI Ha MPAaKTHUECKHE 3a1aHms. KpuTepun onpeeneHus OIIeHOK Ha SK3aMEHE H3JI0KEHBI
B paszgene 5 [lomoxeHns o mpoMexxyTodHO# arrectanuu cryaeHToB ®TAOY BO HUTY «MUCuC» (I1
239.09-14)

e VYcioBHUE MOTYYCHHUS 3a4eTa BO 2 CEMECTPE IO AUCIMILIMHE — Handre He MeHee 60 0aIoB ceMeCTpOBO

paboTEL.




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./mMuH., 1o 10 i1, 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 dotornextpuaeckuit KOK-3-"30M3" mo TY 9443-001-07516244-2005 B
ncnoysHenun: 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. Dnekrpoa IC-10601/7 K 80.7 (amanor ICJI-43-07 CP, DCJI-63-07 CP) — 2 mir.;

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! TurenbHbie 220 MM — 3 TIT.;

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 wr.;

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 wrt.;

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 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 mpobupok yHuBepcansHbIi LIITY -«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 numnerounslit 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/y1n., 6e3 GUILTPa,
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. HakoHEeYHUK NOJUMEPHBIN 0QHOPa30BbIi K fo3aTopaM nunetouyHsiM HIT-"Tepmo Oumep
Caitentudux" no TY 9398-004-33189998-2007 (0,5-5 mu. 1-kananpHeIit/100 1wrt. 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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