(enepanbHOE TOCYAAPCTBEHHOE OI0PKETHOE 00pa30BaTENbHOE YUPEKICHUE
BBICIIIET0 00Opa30BaHuUs
«ToNBATTUHCKUHN TOCY IAPCTBEHHBIN YHUBEPCUTET)

b1.5.09

(uHOeKC OUCYUnIUHbL)

PABOYAS MTIPOT'PAMMA JUCHUITIMHBI

XHUMHUA

(naumenoganue OUCYUNTUHDBL)
10 HaIlPaBJICHUIO MOATOTOBKH (CHEUAIBHOCTH)

13.03.03 DHepreTuueckoe MaTMHOCTPOCHUE

(K00 u HaumeHoBanue HanpasieHus no02omoeKu, cneyuansnocmu ¢ coomeemcmeuu ¢ ®I'OC BO)

AHBTepHaTI/IBHBIG HNCTOYHHUKH DHCPIHUH TPAHCIIOPTHBLIX CPCIACTB

(nanpasnennocms (npogunv)/cneyuanuszayus)

®dopma o0yueHus: OUHas

I'oxg Habopa: 2018

Pacnpenesienne 4yacoB TUCUMIJIMHBI IO CeMeCTPAM U BHAaM 3aHATHH (110 y4eOHOMY IJIaHY)

KoaunuecrBo 3ET 4
Yacos no PYII 144
Buabl KOHTPOJIA B IK3aMeHbI 3ayeTnl Kypcosbie KypcoBbie Koutpoabusie
ceMecTpax: MPOEKTHI padoThI (s 31;1?{1?51 dop-
MbI 00yYeHHs1)
1
NeNe cemecTpoB
1 2 3 4 5 6 7 8 9 10 11 Hroro
3ET no cemecTpam 4 4
Jlekuun 30 30
JlaGopaTopHbie 12 12
IIpakTHyeckue 18 18
KonrakTHast paGora | 60 60
Cam. paborta 84 84
KonTpoanb
Hroro 144 144

ToabsTTH, 2018




Pabouas nmporpamma cocrasiena Ha ocHoBaHur @I'OC BO u yueOHOro riana HanpaBJIeHUs

noaroToBku (cneruanbHocTH) 13.03.03 DHEpreTuyeckoe MaIlIMHOCTPOCHUE, MPOhUiIb « AJIbTepHa-
THBHbBIC UCTOYHUKHW YHEPTUU TPAHCIIOPTHBIX CPEICTBY»

X
X

(K00 u HaumeHoBanue HanpasieHus no02omoeKu, cneyuansnocmu ¢ coomeemcemeuu ¢ ®I'OC BO)

PenenznpoBanue padoueil nporpaMMbl JHCHMILINHBI:
OtcyTtcTBYeT

VY4yeOHas (pabouas) mporpamMma o00peHa Ha 3aceannu Kadeapol « XUMHUSL, XHMHIECKHC

MIPOLIECCHI ¥ TEXHOJIOTUMY (MPOTOKOI 3acenanust No oT 20 T.).
Penensent
(OoadicHOoCmb, yueHoe 36aHue, cneneHy) (noonucs) (U.0. @amunusa)
« _» 20 1.
Cpoxk apeiicTBusi pado4eil NPporpaMMbl AMCHMIIMHBI 10 «___ » 20 I.

HNudopmanus 00 akryaausanuu padodeil NporpaMmsbl JUCHUIIIMHBI:

[Tpotokon 3acenanus kadeaps No 0T «_ » 20 .
[Tpotokon 3acenanus kadpeapst No 0T «_ » 20 .
[Tpotokon 3acenanus kadpeaps No 0T «_ » 20 .
IIpoTtokoun 3acenanus kageapsl No 0T «_ » 20 1.

COI'TACOBAHO

3aBenyromuii kadeapoi «DHEPreTHUeCKre MalINHbI M CUCTEMBbI YIIPABICHUS

(noonucs) (U.0.Pamunus)
YTBEPX/IAIO
3aBenyromuii Kadeapoi «XuMusl, XHMHUYECKHUE MPOIIECChl U TEXHOJIOTHUMY
(pazpabomaswieii PI1/])
« _» 20 T [".. Ocranenko

(noonucs) (U.0. amunusa)



AHHOTAIUA
TUCHMILTAHBI (Y4e0HOT0 Kypca)
b1.5.09 Xumus

(MHIEKC ¥ HAUMEHOBAaHWE IUCIHUIUINHEI (y4eOHOTO Kypca))

1. Heab 1 3a7a4u M3yYeHUs1 AMCUHUILIMHBI (Y4eOHOr0 Kypca)

lens — QopMupoBaHUE COBPEMEHHOI'O MPEJCTABICHUS O BEIECTBAX, HUX
CTPYKTYp€, CBOMCTBAaX U B3aUMHBIX ITPEBPAICHUSX.

3amaun:
1. JlaTh 3HaHKMS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX B3aUMOCBSI3M MEXY CTPOCHH-
€M U XUMUYECKHUMH CBOMCTBAMHU BEIIECTBA.

2. IIpuBUTh HABBIKA aHAJIM3a MPOLECCOB, MPOUCXOASIINX MMPU MPOTEKAHUU XU-
MHUYECKHX PEAKLIHH.

3. Hayuutb NpuUMEHATH MOJYYEHHBIE 3HAHUS U YMEHMs JJIs O€30IacHOro Hc-
IIOJIb30BAHUS BELIECTB B MOBCEJHEBHOW XWU3HU U Ha MPOU3BOACTBE, MPEAYIPEKIE-
HUS SIBJIEHUN, HAHOCAILIMX BPEJl 3I0POBBIO M OKPYIKAOLIEN CpELE.

2. MecTo nucuuiuinibl (yueOHoro kypcea) B crpykrype OITIOITI BO

Hannas auciuruinHa (y4eOHbI Kypc) oTHOcUTCS K bioky 1 «lucuuruiabl
(Momymn)», 6a30Basi 4acTh.

JIMcuuIanHbl, y4eOHble Kypchbl, HA OCBOEGHHUU KOTOPBIX Oaszupyercsi JaHHas
TucIUIUInHA (y4eOHBIN KypcC) — BhICIIAs MATEMATHKA.

JMCUMIIINHBI, y4eOHBbIE KYpChl, A1 KOTOPBIX HEOOXOAUMBI 3HAHUS, YMEHHUS,
HaBBIKH, MIPHOOpETaeMble B pe3yJbTaTe M3YUYCHUS AAHHOW NUCHUIUIMHBI (y4eOHOTrO
Kypca) — MarepuanoseneHue 1 TKM, TeXHOI0rus KOHCTPYKLUMOHHBIX MAaTEpUasoB,
JKOJIOT S, IKCIUTYaTallMOHHBIE MAaTEPHAIIBI.

3. llnanupyemblie pe3yJabTaThl 00y4eHHS MO AMCHMILINHE (Y4eOHOMY Kyp-
Cy), COOTHECEHHbIE ¢ IUVIAHMPYEMbIMH Pe3yJIbTATAMH OCBOCHUS 00pa3oBaTe/ib-
HOH MPOrPaMMbI

®opMuUpyeMble U KOH- Ilianupyemblie pe3yabTaTbl 00y4eHUs
TpoJIMpyeMble KOMIIe-
TEeHINH

- CIOCOOHOCTH K CaMoOp- | 3HATh: OCHOBBI CaMOOpTaHU3AIMK U caMO0Opa3oBaHUs B 00Ja-
raHu3alul U caMooO0pa3o- | CTH XUMUHU.

Banuio (OK-7) YMeTh: 3aHUMATBCS CaMOOOpa30BaHUEM IO PACHIUPEHHUIO 3HA-
HUH B 00JIACTH XUMUHU.

Brnagers: ciocoOHOCTh K CaMOOpTaHHW3allud M CIoco0aMu ca-
MOOOPa30BaHHIO B 00JIACTH XUMUHU.

- CIIOCOOHOCTL M TOTOB- | 3HATH: IIpaBHJjia IMMOBCACHUA U TCXHUKY 0€30I1aCHOCTH B XHMHU-




HOCTh K OOCIY>KUBaHHUIO
TEXHOJIOTHYECKOro 000py-
nosanus (I1K-7)

YECKOU J1abopaTOpPHH; OCHOBHBIC TMTOHITHS M 3aKOHBI XUMHH, ME-
TOABI MPOBEJEHUS SKCIEPUMEHTANBHBIX UCCIEAOBAHUM, OATO-
TOBKM pabOdero MecTa; OCHOBHBIE 3aKOHOMEPHOCTH, COIPO-
BOKJIAIOIIIME B3aNMOJICHCTBHS BEIIECTB

YMeTh: CaMOCTOSTENILHO padOTaTh ¢ METOJIUYECKUMHU PEKOMEH-
JalnusaMu, NMPUMCHATb TCOPCTUYCCKUC 3HAHUA IJId MPOBCACHUA
AKCIIEPUMEHTAa U 00pabOTKH €ro pe3yJbTaTOB; COCTABISITH Ma-
TEpUAJIbHBIC U SHEPreTHYeCKUe OalaHChl XUMHUECKUX PEaKIUn

Brnagets: mMeTomaMu OpraHM3aliid CaMOCTOSITEIBLHOW pPabOThI,
aHamM3a MOJYYeHHOH HH(OpMaIum; CIoCOOHOCTHIO COCTaBIIe-
HUS MaTepUATbHBIX M YHEPIEeTHYCCKUX OAlaHCOB XUMHUYECKHX
peakuuin

TemaTnueckoe coaepkaHue TUCUUILIMHBI (Y4e0HOT0 Kypca)

Pa3znes, moayJib

IMoxpa3znen, Tema

CTpoeHue U CBOWCTBA BEIE-
CTBa

OCHOBHBIE TTOHATHS B 3aKOHBI XUMUH

OCHOBHBIE KJIACCHI HEOPTraHNYCCKUX BEIICCTB

Crtpoenue atomoB. [lepuoanueckas cucrema snementoB J[.1.
MenneneeBa

Xumuyeckas cBs3b. [[pocTpaHCTBEHHOE CTPOCHHE MOJIEKYIT

TCpMOI[I/IHaMI/IKa N KMHCTHKA
XUMHYCCKHUX ITPOLECCCOB

TepMmoanHaMKuKa XUMHYECKUX IporeccoB. OyHKIMHA COCTOSI-
HUS: BHYTPEHHSS DHEPTHsl, SHTAJIbIIHS

DYHKIUU COCTOSIHUS: dHTpomnws, sHeprust [ m66ca. Hampagie-
HUE IPOTEKAHUsl XUMUYECKHUX PEaKLUU

XuMmudeckas KWHETHKA. BimsHue Ha CKOPOCTb XUMHYCCKUX
peaKLIHﬁ KOHICHTPAUU, OaBJICHUS

Bnusinue Ha CKOpPOCTh XMMHUYECKUX pPEaKIMil TemIepaTyphl,
KaTaJIn3aTOPOB. XUMUYECKOE PABHOBECUE

PaCTBOpLI " JUCIICPCHBIC CHU-
CTCMbI

PactBopsl. CriocoObl BbIpaXKE€HUsI KOHIIEHTPALUU PAaCTBOPOB.
KonnuratuHsle CBOKWCTBA pacTBOPOB

CsoiicTBa pacTBOPOB JJICKTPOJIHUTOB: AUCCOLHALIUA. MOHHOC
MPOU3BCACHUC BOJbI, IMMPOU3BCACHUC PACTBOPUMOCTH, THUAPO-
JIN3 COHCﬁ, HaITpaBJICHUC O0OMEHHBIX peaKI.IPII’I

Komnmonaneie pacTBOpbl: CTpOEHUE KOJUIOWAOB, MOJTYyYEHUE U
CBOMCTBA

DIIEKTPOXUMHUYECKUE
I[ECCHI

npo-

BHCKTpOXI/IMI/I‘ICCKI/Ie cucTeMbl. ['anpBaHNYECKHUE DIIEMEHTHI

ONeKTpoan3 BOJHBIX PAcTBOPOB. 3akoHbl Dapanes

Kopposust metamuioB. CriocoObl 3alIUTHl METAIIIOB OT KOPPO-
3UU

OO0mast Tpy10eMKOCTh AUCHMILIMHBI (Y4eOHoro kypca) — 4 3ET.




4. TexHoJiornyeckasi Kapra 1no y4eOHoMy Kypcy «XuMHA»

Hnentnduxarop kypca B moayJe ""Meroauueckasi padora' id=49970

Cemectp | Kon-Bo mHenens, B O6beM yueOHOTo Kypca W BHABI YUEOHBIX MEPONPHUSTHHA ®opma | Kontpons
M3ydCHHUS | TCYCHHUC KOTOPLIX Bceero KonTtaktHas paboTa 3aHATHS CamocTrosTenbpHas padbora KOHTPOJIA B Jacax
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OCHOBHBIE ITOHATHS U JlexumoHHas
5 1 | Jexums 1 Jlexl + JI 2 1 1 I-302 90 MernoBast mocka [1-4]
3aKOHBI XUMHUH ayUTOpust
N3ydenue Teopernye- Aynuropus st Komnsrotep ¢
CamocrosTenbHoe .
5 1 Cam CKOTO MaTtepuala 1o - 72 70 CaMOCTOATENBLHON 1 r-401 16 BBIXOJIOM B CETh [1-4]
U3yYeHHE MaTepHrania o
KypCy JISKIHi paboTh HHTEPHET
JlabopaTopust
[pakTHyeckoe 3aHs- Pacuetsl o popmynam "O01mas u Heop-
5 1 p Mp31 bopmy + I 5 2 i P 1 | A216 20 Menosas nocka | [1-4]
THe 1 U ypaBHEHHSM raHu9ecKas Xu-
must"
OCHOBHBIE KIIaCChI ] P
5 1 Jlexuus 2 Jlex2 HEOPraHUYEeCKUX CO- + JI 2 1 1 A-125 187 MenoBas gocka [1-4]
. ayIUTOpHsI
C/IMHEHUIH




TepMmonuHaMuka Xu-
MHYECKHX IPOLECCOB.

Jlexronnas
Jlexmms 3 Jlex3 DYHKIUU COCTOSIHUS: a meo s A-125 187 MernoBast 1ocka [1-4]
BHYTPEHHSS SHEPTHs, Y P
SHTAJIBIHNS
CamocrosTelibHOe Aynuropus Juis Komrmsrorep ¢
WupuBuayansHOe .
nasi pelIeHue 3a/1a4 UHAK- CaMOCTOSATEILHOU I-401 16 BBIXOZIOM B CETh [1-4]
JoMaiHee 3afgaHue 1
BUJIyaJIbHOTO BApUAHTA paboThI HHTEPHET
TTaGoDaTODHOE a5 OCHOBHBIE KIIaCChI JlaGopaTopust TTaGonaTopHas
parop JIa631 HEOPraHUYECKUX CO- 10 "AHanuTHYeCKas A-207 20 parop [1-4]
THe | N " NOCy/1a, PEaKTUBBI
eIMHCHUH XUMHUSI
DYHKIUU COCTOSIHUSA:
SHTPOIIHNS, SHEPTHs ) F———
Jlexuus 4 Jlex4 I'n66ca. Hanpagienue AV AHTODHS A-125 187 MernoBast 1ocka [1-4]
MPOTEKaHUS XUMHUYe- YAMTOP
CKUX peakuui
[IpakTuyeckoe 3aHs- TepMmonuHaMuka Xu- Jlexronnas
p Ip32 pMOA ‘ 5 1 A-304 40 | Menosas nocka [1-4]
THe 2 MHYECKUX PeaKkuuit ayJMTOpUs
XuMuueckas KHHETH-
Ka. Bnusnue Ha cko- JleKionHas
Jlexuus 5 Jlex5 POCTh XUMHYECKHUX R — A-125 187 MenoBast focka [1-4]
peaKLuii KOHIIEHTpa- Y p
LIMH, TABJICHUS
Bnusaue Ha ckopocTh
XUMHYECKUX peaKiui JeuonHas
Jlexuus 6 Jlex6 TEMIIEpaTyphl, KaTaau- A-125 187 MenoBast gocka [1-4]
ayUTOpUs
3aTOpoB. XUMHUYECKOE
paBHOBECHE
CamocTosTelIbHOe Aynuropus i Kommsrotep ¢
WnnusuayansHoe o
nas2 peLIeHue 3a/1a4 UHU- CaMOCTOSTEIILHON I-401 16 BBIXOJIOM B CETh [1-4]
JIOMallHee 3a7aHue 2
BHYaJIbHOTO BapUaHTa paboThI HHTEPHET
JlabopaTopust
JlaBopatopHoe 3aHsI- OmnpepeneHue IHTAIb- "O61wiast 1 Heop- JlabopaTopHast
patop J1a632 pei 10 n P A-216 20 patop [1-4]
THe 2 MUK PeaKkiul TaHW4YEeCKas XU- oCy/ia, peaKTHUBBI
mus"
PactBopsl. CiocoObt
BBIPQXKCHUsI KOHIICH- ) F———
Jlexuus 7 Jlex7 TpaLMU PacTBOPOB. A-125 187 Menogast 1ocka [1-4]
. ayJUTOpUs
KonnuratusHble cBO¥-
CTBa PacTBOPOB
[pakTHyeckoe 3aHs- KuHernka xumudyeckux JlexumoHHas
p Ip33 , 5 1 A-306 40 | Menosas nocka [1-4]
THe 3 peakuuit ayJMTOpUs
CBoiicTBa pacTBOPOB
3NEKTPOJIUTOB: TUCCO-
Hanus. HOHHOE TPO- JlexumonHas
Jlexmus 8 Jlex8 fwar P 1 A-125 187 MernoBast 1ocka [1-4]
H3BE/IEHHUE BOJIBI, I1PO- ayJUTOpUs

U3BE/ICHHUE PACTBOPH-
MOCTH, THAPOJIU3 CO-




JIell, HarpaBlleHHe
0OMEHHBIX peaKIui

Kosutonnnsie pactBo-

10 Jlexmus 9 JIex9 PBI: CTPOCGHHE KOILIOH- JlexunonHas A-125 187 MernoBas gocka [1-4]
JIOB, MOJTyYSHUE U ayuTopust
CBOHCTBa
BV HOG CamocTosiTebHOE Aynuropust st Kowmmsrotep ¢
10 AUBHILY N33 peleHue 3a1a4 UHAH- CaMOCTOSITEIbHOM I-401 16 BBIXOJIOM B CETh [1-4]
JIOMallHee 3a71axHue 3
BH/IyaJIbHOTO BAPUAHTA paboTsl HHTEPHET
Tla60DaTODHOE 3aHs- CKOpOCTh XUMHUYECKHX JlaGopaTopust TaGoparopHas
10 patop J1a633 | peaxunii. Xumuueckoe " AHaJMTHYECKAs A-207 20 parop [1-4]
THE 3 " 1oCy/ia, pEaKTHUBbI
paBHOBecHe XUMHS
DNEeKTPOXUMHYECKUE ] P—
11 Jlexuus 10 JIex10 | cucremsl. I'anpBanuge- 1 A-125 187 Menosas 10cKa [1-4]
ayAUTOpuUst
CKH€ DJIEMEHTBI
IIpakTuyeckoe 3aHs- Crioco0ul Bbipaxceris Jlexnonnas
11 p [p34 KOHIIEHTpAIMHU pac- 5 1 A-304 40 Menosast ocka [1-4]
Tue 4 ayJIuTOpus
TBOPOB
DIeKTpoIu3 pacia- L P
11 Jleknus 11 Jlexl1 BOB U BOJIHBIX pacTBO- 1 A-125 187 MernoBast 1ocka [1-4]
ayJIUTOpUs
poB. 3akonbl Dapayes
11 lpaxTireckoe sans- Ip35 CBoiicTBa pacTBOPOB 5 Jleiumonnas A-307 57 MenoBast gocka [1-4]
THe 5 ayJMTOpUs
Kopposus meramios. L P
12 Jlexuus 12 Jlex12 CrocoObI 3aIMUTHI 1 A-125 187 MernoBast 1ocka [1-4]
ayJIUTOpUs
METAJJIOB OT KOPPO3UH
MBIy AL HOE CamocTosTelbHOe Aynuropus i Kommsrotep ¢
12 AMBHLY nna34 perieHue 3agad HHIH- CaMOCTOSTEIILHOM I-401 16 BBIXOJOM B CETh [1-4]
JIOMaIlHee 3a71aHue 4
BH/IyaJIbHOTO BApUAHTA paboTh HHTEPHET
JlaGopaTopust
12 JlaGoparopHoe 3aHsi- 12634 PacTBOpHI HIIEKTPOITH- 10 " A HanHTHCeKas A207 20 JlabopatopHast [1-4]
THE 4 TOB " 10Cy/1a, pEaKTHUBbI
XUMHST
CTpoeHue aTOMOB.
13 Jlexuus 13 Jex13 | [lepnommieckas cu- Jlexumonnas A-125 | 187 | Menosas xocka [1-4]
crema aniemenToB JI.1. ayJIUTOpHUs
Menneneena
13 Ipaxtueckoe sans- [1p36 DNEKTPOXUMUSL 5 JlexunonHas A-306 40 MernoBas focka [1-4]
THE 6 ayJIUTOpHUs
13 lpaxrueckoe sana- | 37 | Crogenne atomos 5 Jlexumonnas A-304 40 | Menosas nocka [1-4]
THe 7 ayJIUTOpHUs
Xumuueckas cBs3b.
IIpocrpancTBeHHOE
14 Jlexuus 14 Jlex14 CTPOCHHE MOJICKYI JlexunonHas A-125 187 Mernosas gocka [1-4]
XuMHuIecKas CBSI3b. ayuTopust
IIpocrpancTBeHHOE
CTPOEHHE MOJIEKYIT
14 WnnuBuayanbHoe W3S CamocrosTelbHOe Aynuropus Juis 401 16 Komrmsrorep ¢ [1-4]

JIOMAaIlIHEE 3aJaHue 5

pelIeHue 3a/1a4 UHAK-

CaMOCTOATEIbHON

BBIXOJOM B CE€Th




BHUJIyaJlbHOTO BAPHAHTA paboThI UHTEPHET
Jla6opaTopHoe 3aHs- OwucimressHo- JlaGopatopus Jla6opatopHast
14 paTop JIa635 | BOCCTaHOBHTENBHbIE I 10 2 " AHaJIUTHYECKAs A-207 20 parop [1-4]
THE 5 " 10Cy/1a, pEaKTHUBbI
peakuuu XMMHS
XuMHUIECKas CBSI3b. TexuonHas
15 Jlexuus 15 Jlex15 | TIpocrpancTBeHHOE 1 2 ! A-125 187 Mernosast jocka [1-4]
ayIuTOpust
CTPOEHHE MOJIEKYIT
VI HBIIYATHOE CamocTosiTelbHOe Aynuropus Juis Kommsrorep ¢
15 AMBHILY U136 pelleHure 3a/1au UHIU- 2 CaMOCTOSTEIbHOI r-401 16 BBIXOJIOM B CETh [1-4]
JIOMalHee 3aganue 6
BHJIyaJIbHOTO BAPUAHTA paboTh HHTEPHET
JlabopaTopHoe 3aHs- JlaGoparopus JlaGoparophast
15 patop Ja636 | Kopposus meranios I 10 2 " AnasuTHeckas A-207 20 paTop [1-4]
THE 6 " [OCy/1a, PEaKTHBBI
XUMHS
16 TIpakmrsecxoe 3ans- I1p38 XuMHueckast CB3b II 5 2 Jlexumonnas A-304 40 MernoBast focka [1-4]
THe 8 ayJuTOpus
16 lpaxtueckoe sana- | 39 | prrorogoe I 2 Jlexumonnas A-304 40 | Menosas nocka [1-4]
THe 9 AyJMTOpUS
Komnsroteps! ¢
HE00XO0AUMBIM
HrtoroBsIii TecT Mo Tecrt, UTOTOBBI, XU- Kowmmbiorepubiii VIJIK- TPOTPAMMHALIM
17 ™ 100 2 KJ1acc o011ero 16 obecreueHneM
Kypcy uepes LIT MUs 307
JocTyna JUISL IPOBE/ICHUS
HTOTOBOTO TECTH-
poBaHHs
60 84
HUTOI'O
144
HUTOT'O 2

yepe3 OT




5. KpnTepml H HOPMBI TEKYIIET0 KOHTPOJISAA U HpOMe)I(yTO‘IHOﬁ arTrecranmm

HaumenoBanusi | Tumbl yueo- KomunuectBo YcnoBus gomycka Kputepun u HOpMBI OLICHKH
y4EOHBIX Me- HBIX MEPO- OaJIoB
pONPUATUI MIPUSTHN
IIpakTrueckoe [IpakTrueckoe 5 be3 nomycka [TpakTuyeckast pabota cocTOUT U3 5 3aaanuii. 3a
sapsaTue 1 3aHIATHE Ka)KJI0€ BEPHO BBITTOJTHEHHOE 3aaHue - 1 6amn
JlaboparopHoe JlaboparopHoe 10 Brimonnenue U3 Nel 5 6asoB - 3a BHITIOJTHEHHE J1a00paTOPHOI pabOTHI
3aHsTHE | 3aHSTHE u oopmIIeHHE OTYETa, 5 0aJJIOB - 3a 3aIIUTY Jia-
OopaTopHOii paboTHl B JOPME YCTHOTO OTBETA HA
BOITPOCHI IO TeME JIA00paTOPHOU PabOThI
IIpakTrueckoe [IpakTueckoe 5 be3 nomycka [TpakTryeckast pabota cocTOUT U3 5 3a1anuil. 3a
3aHsTHE 2 3aHIATHE Ka)KJI0€ BEPHO BBITTOTHEHHOE 3aaHue - 1 6amn
JlabopaTopHoe JlabopaTopHoe 10 Brimonnenue 13 Ne2 5 6ayIoB - 3a BBITIOJTHEHHE J1a00PaTOPHOI pabOTHI
3aHsTHE 2 3aHSTHE u opopmiieHue oTdera, 5 0aIOB - 3a 3aIUTY Ja-
6opaTopHO#t paboThI B JopMe yCTHOTO OTBETA HA
BONPOCHI IO TeMe J1ab0paTOpHOM paboThI
[IpakTrueckoe [IpakTnueckoe 5 be3 nomycka [TpakTnueckast pabota cCOCTOUT U3 5 3aAaHui. 3a
3aHaTHe 3 3aHSTHE Ka)KZI0€ BEPHO BBIMOJHEHHOE 3a7aHue - 1 6ayn
[IpakTnueckoe [IpakTrueckoe 5 be3 nomycka [TpakTuueckast pabota cCOCTOUT U3 5 3aAaHuil. 3a
3ansaTue 4 3aHSTHE Ka)KJI0€ BEpHO BBIMOJHEHHOE 3a7aHue - 1 6ayn
JlabopaTopHoe JlabopaTopHoe 10 Brmonnenune U3 Ne3 5 6aIoB - 3a BBITIOJTHEHHE J1a00paTOPHOI pabOTHI
3aHaTue 3 3aHSTHE u opopmiieHue oTdera, 5 0aIOB - 3a 3aIUTY Ja-
6opaTopHO#t paboThI B JOopMe yCTHOTO OTBETA HA
BONPOCHI IO TeMe J1ab0paTOpHOM pabOThI
[IpakTrueckoe [IpakTrueckoe 5 be3 nomycka [TpakTrueckas paboTa COCTOUT U3 5 3a7aHUi. 3a
3aHATHE 5 3aHATHE Ka)/10€ BEpHO BBIMIOJHEHHOE 3a/1aHue - 1 6amn
JlabopaTopHoe JlaGopaTopHoe 10 Brmonnenune M]3 Ned 5 6aJuIoB - 3a BBITIOJIHEHHE JTA0OPAaTOPHOU PabOThI
3aHaTue 4 3aHsTHE u oopMIIeHHE OTUEeTa, 5 OAJIOB - 32 3aLIUTY JIa-

O6opaTopHO# paboThI B popMe yCTHOTO OTBETA HA
BOIIPOCHI 10 TeMe J1abopaTOpHOH pabOTHI




[IpakTrueckoe [IpakTueckoe 5 be3 nomycka [IpakTrueckas paboTa COCTOUT U3 5 3a7aHUi. 3a
3aggrue 6 3aHSTUE Ka)KJ]0€ BEPHO BBHIMIOJTHEHHOE 3a7aHue - 1 6ay
JlabopaTopHoe JlaGopaTopHoe 10 Bremonnenune U3 Ne5 5 6aJuIoB - 3a BBITIOJIHEHHE JTA0OPAaTOPHOU PabOThI
3aHATHE 5 3aHsTHE u oopMIIeHHE OTUEeTa, 5 OAJIOB - 32 3aLIUTY Jia-
O6opaTopHO# paboThI B popMe yCTHOTO OTBETA HA
BOIIPOCHI 10 TeMe J1ab0paTOPHOH pabOTHI
[IpakTrueckoe [IpakTueckoe 5 be3 nomycka [IpakTrueckas paboTa COCTOUT U3 5 3a7aHUi. 3a
3aHsTHE 7 3aHSTHE Ka)/10€ BEpHO BBIMIOJHEHHOE 3a/1aHue - 1 6amn
[IpakTrueckoe [IpakTrueckoe 5 bes nomycka [TpakTryeckas pabota cocTouT U3 5 3a1anuil. 3a
3aHsATHE 8 3aHATHE Ka)KJI0€ BEPHO BBITIOJHEHHOE 3aaHue - 1 6amn
JIaGopaTopHoe JlaGopaTopHoe 10 Beinonnenue /13 Neb 5 6asu10B - 3a BBINIOJHEHHE J1a00PaTOPHON PabOTHI
3aHATHE 6 3aHATHE u opopmiteHre oTdera, 5 0AIUIOB - 33 3aIUTY Ja-
O6opaTtopHO#t paboThl B OpME YCTHOTO OTBETA HA
BOIIPOCHI 10 TeMe J1ab0paTOPHOH pabOTHI
Hrorossiii Tect Hrorosslii TecT
0 Kypcy 4epe3 0 Kypcy 4epes 100
T T

CxeMma pacuera HTOTrOBOM OIICHKH

«(CymMma + Tep)/2» - cymma 6ajuioB Mo BCEM YYEOHBIM MEPONPUATHSAM, MPETLyCMOTPEH-
HBIM B Kypce + cpeliHee apu)METHUYECKOE 110 BCEM MPOMEKYTOUYHBIM TECTaM, MPOBOJIH-

MbIM gyepe3 OT.

dopma mpoBeIeHHUS
IPOMEKYTOYHOM aTTeCTal|U

YcnoBus AO0ITyCKa

Kpurepuu 1 HOpMBbI OLIEHKH

3auer (TecTUPpOBaHUE)

Bemonuenne N3 Nel-6, na-

OOpaTOpPHBIX

oopMIICHHE W Clada OTYETOB
nabopaTopHbIX padot Ne 1-6

«3a4TCHO»

Texyuwii peritunr cocrasiser 40-100 6ayoB

Nel-6, «HE3aUTECHO»

Texyuwmii perituar coctasiset 0-39 6anos




6. baHk TecTOBBIX 32/IaHUI M PerJIAMEeHT NMPOBeeHUs TeCTUPOBAHN I

6.1. bank TecTOBBIX 3aJaHUI VISl POBEJAEHNSI TeCTUPOBAHUI

Ha3Banue 0aHKa TECTOBBIX

Kon-Bo 3amanuit Pa3zpaboTunku

3aJaHui B OaHKE TecTo-
BBIX 3aJaHUi
JIvkpsiHoBa TaTtbsiHa EBrenpeBHA
XM 2092 Y ’

Tpomnua Mapuna AnekcanapoBHa

6.2. PeriiameHT IpoBeACHUS TECTUPOBAHMHI

Haspanue | Kon-Bo 3ama-| Howmepa n HaumenoBanus | Kos-Bo | Bpewms Ha
OaHka Te- | HUH, IpeIb- pa3nenoB TecTa 3aJ]aHUl | TECTUpPOBa-
CTOBBIX 3a- SIBJIAEMBIX B pas- HHUE, MUH.
TaHUU CTYJIEHTY aene
XUMUA 25 I'anpBaHMYECKHE DJIEMEHThI 2 45
(TCCT, XU- FI/II[pOJ'II/IS conen 1
MHSI, HTOTO- Jlucconmarus 31eKTPOITUTOB 1
BBIN) HNoHHoe npousBeieHne 1
Krnaccel HEOpraHW4ecKHX COeau- 1
HCHHI
Kopposus Meranios 2
OCHOBHBIC 3aKOHBI XMMUH 2
OCHOBHBIC TIOHATHSI U OMpeee-
HUS XUMUYECKOW TEepMOJAMHAMHU- 2

KH

OCHOBHBIE TTIOHSATHSA XUMHHU

[IepBbIii 3aKOH TEPMOIMHAMMKHU.
TernnoBoit 3h(heKT XUMHYECKUX
peakuui, OSHTAIbNUA pPEaKIHH,
SHTAJIBIMU 00pa30BaHUs U cropa-
HMS BEIIECTB, 3aK0H ['ecca

PactBopuMOCTh,  IIpOU3BEICHUE
PacTBOPUMOCTH

PacTBOpBI HEAJIEKTPOIUTOB

CBoOomnast sueprus ['mubGbca —
KpUTEpPUN HAIIPaBICHHOCTH Ca-
MOIIPOM3BOJIBHOTO IpoLiecca

CKopocTh XMMHMUYECKHUX pEeaKLUi.
BnusHue ¢axkTopoB Ha CKOPOCTH
peakuuu

CnocoObl  BBIpa)KEHUS KOHIICH-
TpalMu pacTBOPOB

CrpoeHue aToMa

XuUMH4YeCKas CBA3b

XHUMHUYECKOE PABHOBECHE

DJIEKTPOJIN3

RO | = = [ =

OHnrponus. Bropoil u Tperuii 3a-

KOHBI TCPMOJWMHAMUKHA




7. Kputepuu 1 HOPMBbI OIIEHKH KYPCOBBIX PadoT (MPOEKTOB)

KypcoBsie paboThI (MPOEKThI) y4eOHBIM IUIAHOM HE MPEAYCMOTPEHBI.



8. IlpumepHasi TeMaTHKAa NMHUCbMEHHBIX PadoT (KypcoBbIX, pedepaToB, KOH-
TPOJbHBIX, PAC4eTHO-TPaQUIECKUX H JIP.)

Ne ni/m Tewmbl
| PacueTsl o hopmynamM u ypaBHEHHSIM
2 TepmoauHaMHuKa XUMHUYECKHUX PEaKIU
3 KuHeTnka XMMHAYECKHUX peaknil
4 Cnioco0bl BIpAKEHUSI KOHLICHTPALUKA PACTBOPOB
5 CBoiICTBa pacTBOPOB
6 DJIEKTPOXUMHS
7 CrpoeHue aToOMOB
8 Xumunueckast CBs3b. [IpocTpaHCTBEHHOE CTPOEHUE MOJIEKYJI




9. Bompocsl K 3a4eTy

No /1t

Bonpocsl

OCHOBHbIE TOHSTUSI XMMHUHU: BEIIECTBO, aTOM, MOJIEKYJa, 3JIEMEHT, OTHOCUTEIIbHbIC
aTOMHas ¥ MOJICKYJISIpHAsE MacChl, MOJISIpHAsI Macca, ab0COIFOTHAST Macca, MOJIb, YHCIIO
ABorazpo.

OCHOBHBIE 3aKOHBI XUMHH: COXPAHEHUSI MACChI BEILIECTB, MOCTOSIHCTBA COCTaBa, KpaT-
HBIX OTHOIIEHUI, 00BEMHBIX OTHOIIICHUI, ABOTaApO U CJIEACTBUA U3 HEero, MeHene-
eBa-Kianeiipona, 00beIMHCHNI Ta30BbBIH, MAPITUATBHBIX JaBicHUN JlaibToHA.

XHUMHYECKHUM SKBHBAJICHT: YKBHBAJICHT IMPOCTBIX U CJIOKHBIX BCHICCTB. MOJ'IHpHaH
Macca u MOJ'I?[pHI:Iﬁ 00BEM PKBHBAJICHTA BCIICCTBA. 3aK0H PKBHBAJICHTOB.

OCHOBHBIE KJIACCHl HEOPIraHUYECKUX COETUHEHUH (OKCHU[bI, KUCIOThI, OCHOBAHMUS, CO-
J¥): HOMEHKJIATypa, KiacCHu(HKanus, OCHOBHbIE XHMUYECKHE CBOHCTBA, CIIOCOOBI TTO-
JIy4EHHS.

OCHOBHBIE KJIacChl OPraHMYECKUX COCIMHEHHN: HOMEHKJIATypa, KiIacCu(pHUKanus, oc-
HOBHbIE (pU3HUECKUE CBOICTRA.

Teopuun ctpoeHus aroma. [yanusm snektpona. [Ipunuun neonpenenenHoctu. Kop-
My CKYJISIPHO-BOJTHOBAsl TEOPHsI CTPOEHUs aromMa. AToMHasi opoutans. CTpoeHHe aTo-
Ma: IPUHIUIN HAaUMEHbIIEH sHepruu, npaBwia Kneukosckoro, npuniun [laynu, npa-
BWIO XYHJA.

[Tepronuueckas cucTeMa 3JEMEHTOB: NIEPUO, pAl, Ipynna, noarpynmna. Paaguyc aro-
Ma, SHEPrus MOHU3ALUU, CPOJACTBO K JIEKTPOHY, SJIEKTPOOTPULATENIb "HOCTh. [ opu-
30HTaJIbHASA, BEPTHKAJIbHAS, UArOHAIbHASI TIEPUOIUYHOCTh CBOMCTB JIEMEHTOB Tal-
el MeHeneeBa.

XUMHYecKas CBsI3b: BHIbl XUMHUYECKOI CBS3M (KOBaJICHTHAs, HOHHAS, METAJUTUUECKas,
BogopoaHas). OOpa3oBaHHE XMMHUYECKOH CBA3M METOJOM BaJEHTHBIX cBsized. OOpa-
30BaHHE XMMUYECKOH CBSI3M METOOM MOJICKYJISPHBIX OpOHTANICH.

I'uGpuam3anms aTOMHBIX OpOHTajel eHTpalbHOro atoma. [IpocTpaHcTBeHHOE CTpO-
€HHME MOJICKYJI, HOHOB. Teopusi 0OLIMX BaJIEHTHBIX Iap 3JIEKTPOHOB.

10

XuMmudeckas TepMoJauHamMuka. TepmoauHamuueckas cuctema (M30JIMpOBaHHAsI, OT-
KpbITas, 3akpbiTas). [lapameTpsl cocrosiHust. @yHKIMU cOCcTOSIHUA. BHYTpeHHSs sHep-
rusi, TemioTa, padbota. [1epBblil 3aKOH TEPMOJUHAMUKU M €r0 MPUIIOKEHUE K MpolLiec-
caM B UJI€aJbHOM rase: M30TepMUUYECKOMY, H30XOPHOMY, H300apHOMY.

11

OHTanbnus: 00pa3oBaHUsS W CrOpaHUs BEILIECTB, peakuuu. TemaoTBopHasl crocoO-
HocTb. CTanzapTHoOe cocTtosiHue BelecTBa. CtannapTHble ycnoBud. CtaHgapTHas 3H-
Tanblus: 00pa30BaHUs U CrOpaHus BEUIECTB, peakuuu. 3akoH ['ecca, ciencrBue u3
3akoHa ['ecca.

12

BTopoii 3akoH TepMOIUHAMHUKN. DHTPOMNUS KaK (QYHKIHS COCTOSHHS CHCTEMBI. Tep-
MOJMHAMUYECKasl BEPOSITHOCTh. TpeTuil 3akoH TepmoauHaMuky. CTaHgapTHas 3HTPO-
1Sl BEIIECTBA, PEAKIIIH.

13

Kputepuii HampaBieHHOCTH CaMOIIPOM3BOJILHOIO Tpoliecca B 3aKPHITOH CHCTEME:
cBOOOTHAs dHeprus ['no6ca. DTaabMUUHBIN U SHTPONHUIHBIA (aKkTOphl. DHEprus [ no-
Oca o0pa3oBaHMsl BELIECTBA, PEAKIIUH.

14

Xumuyeckasi KnHeThka. CKOpOCTh PEaKIIUM B TOMOT€HHOM Y I€TEPOreHHON CUCTEMAaX.
I'ereporenHbie peakuuu: 0COOEHHOCTH MPOTEKAHUH (CTAANN T€TEPOreHHBIX PEaKLuil).
AncopOnust, necopOnusi, KOHBEKIUs, Tuddy3usi.

15

BnusiHue KOHIEHTpaluu Ha CKOPOCTb XMMHUYECKOM peaklMU. 3aKOH JEHCTBYIOIIMX
Macc JJis TOMOTE€HHBIX M TE€TEPOTeHHBIX peakiuii. KoHCTaHTa CKOPOCTH XMMHUYECKOM
peakuuu. BiusiHue naBieHus HA CKOPOCTh XUMUYECKON PEAKLIUU.

16

BnusiHue temmepaTypbl Ha CKOpPOCTh xumudeckoil peakiuu. [IpaBuno Bant-I'odda.
Temnepatypusiii ko3pdunment. Ypasaenue Appenuyca. [IpeadKcnoHEHITMAIBHBIN




MHOXKUTEJb. JHEPrUsl aKTUBALMU. AKTUBUPOBAaHHBIM KoMmiieke. OnpeneneHue sHep-
MM aKTUBAIMM Ipa)UyecKUM U pacyeTHbIM METOAaMU. DHepreTudeckas auarpaMmma
XMMHMYECKOr0 IIpoluecca.

Karanus. Biusinue katann3atopoB Ha CKOPOCTh XUMHUYECKOW peakiuu. MHruouTopsl,

17 MIPOMOTOPBI, KATATUTUYECKHE SIIBI.
OOpatumbie U HEOOpaTUMbIE XUMUYECKUE peakluu. XUMHUYECKOe paBHOBecue. Pas-

18 HOBECHBIE KOHIIEHTpAIUs M MapluaibHoe naBieHue. KOHCTaHThI paBHOBECHS 00pa-
tumoit peakuuu: Kc, Kp u cBsi3p Mexny Humu. CBs3b MEXy KOHCTAHTOM paBHOBECHUS
oOpaTuMoi peakiuu u sHeprue ['md0oca.

19 @®akTophl, BIUAIONINE HA CMEUIEHUE XMMUYECKOTO PAaBHOBECHS: KOHILIEHTpalus, JaB-
nenue, remnepatypa. [Ipunnun Jle-Illatense.

20 PactBopbl. CriocoObI BhIpaKEeHHsI KOHIIGHTPAIIMKA PACTBOPOB: MaccoBasi A0S, MOJISp-
Hasl, HOpMaJIbHAsl, MOJISITIbHAS, TUTP, MOJIbHAs JOJIS.
Xumuueckue paBHOBecHsl B pacTBopax. CoibBaTaiusi: MOJEKYJsipHasl TUCCOIUAIINS,

21 o0Opa3oBaHHE CONHBATOB, MOHM3AIIMS, SJICKTPOIUTHYECKas Auccorualus. Heanexrpo-
JIUTBI U DJICKTPOJIUTHI.
[Iponiecc pacTBOpeHHUs: pa3pyLIEHHE XUMHUECKUX U MEXMOJIEKYJISPHBIX CBS3€H, XH-
MHUYECKOE B3aUMOJICHCTBUE PACTBOPUTENS C PACTBOPSEMBIM BEILIECTBOM, CAMOIIPOU3-

22 BOJIbHOE MEPEMEIINBAHUE PACTBOpPA. DHTAJBIIMN PACTBOPEHMS BEUIECTBA, HAXOAIE-
rocsi B pa3JIMYHBIX arperaTHbIX COCTOSIHUSIX. PacCTBOPUMOCTD BEIIECTBA, HACHIIICHHBIN
pacTBop.
PactBops! HeanexkTponuToB. [lepBbiii 3akoH Payns: naBiieHHe HACBHIIIEHHOIO Mapa Hajl

23 pactBopoM. Bropoii 3akoH Payns: 3amep3aHue v KuUleHHE pacTBOpPOB. 3akoH BauT-
T'odda: ocmoc.
PactBOpbI 371€KTPOIUTOB. DIIeKTpoAUTHYECKas nuccounanus. CTeneHb AUCCOLUALINH.

24 Koncranra muccormarnuu. 3akoH pasBeaeHus: OctBanpaa. M3oTtormueckuit koddhdu-
1ueHT. 3akoHsl Bant-I'odda u Payns nis 31eKTpoIUTOB.

25 Honnoe npoussenenne Boasl. pH pactBopa.

26 [IpousBeieHre PACTBOPUMOCTH. Y CJIOBHE 00pa30BaHUS OCAJIKA.

27 I'maponus coneit: Mo KaTUOHY, IO AHUOHY, TI0 KAaTUOHY M 10 aHWOoHY. KoHcTaHTa rum-
poJin3a, CTeneHb IT'HIPoJIn3a.
Hucnepcusie cuctembl. Knaccudukaius ITUCHEPCHBIX CHCTEM: IO pa3Mepy YacTHIl

28 TUCTICPCHOM (ha3a, TI0 arperaTHOMY COCTOSIHHIO TUCTIEPCHOH (pa3bl M TUCTICPCHOHHON
cpenpl. CriocoObl MOMYUEHUS! AUCTIEPCHBIX CHCTEM.
Komnounneie pactBopbl. CTpoeHHE MULEIUIBL: arperar, siipo, MOTEHIUAIONPEAEIIAIO-

29 1IMe HOHBI, aJCOPOIMOHHBIN cnoil, AuQdy3uoHHbI crnoil. CBONWCTBAa KOJITOMIHBIX
pactBopoB. Koarysnsnus. Koarynupyromiasi ciocoOHOCTb 3J€KTPOIUTOB.

30 OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIMH.

31 DJIEKTPOXUMHUYECKHUE MTPOIECChl. BOSHUKHOBEHHE 3JIEKTPOTHOTO NOTEHIIAAJIA.

32 lNanbBaHMYecKue neMeHThl. Y paBHeHue HepHcera.

33 DJIEKTPOJIN3 PACIIJIABOB M BOAHBIX PACTBOPOB.

34 3akoHBbI 35eKkTposn3a. [IpuMeHeHue 3J1eKTpoImn3a.

35 Kopposus meramnos: BUAbI KOPPO3UU (XUMHUECKasl, YIEKTPOXUMHUYECKasi, MUKPOOHO-
JIOrH4Y€ecKasi, paiMOIIMOHHAs )

36 CnocoOsI 3alUThl METAIJIOB OT KOPPO3UU: JIETHPOBAHUE, 3aIUTHBIC TOKPHITHS, TIPO-

TCKTOpHAA 3alnTa, IpUMCHCHHUC I/IHFI/I6I/ITOpOB.




10. ®oHA OLEHOYHBIX CPEACTB IJISl MPOBEACHUSI IPOMEKYTOYHOI aTTe-
cTaluM 00y4aromuUXCcs M0 IUCHUIINHE
10.1. ITacopT (poHAA OLIEHOYHBIX CPEACTB

Kox konTposmpye-

Ne KonTpoaupyembie pa3aeibl . HaumenoBanmue
MO# KOMIeTeHIHH
n/n (TeMbl) TUCHUILTUHBI OLIEHOYHOI'0 CpeACTBA
(W1u ee yacTm)
Onpoc 1o TeopeTnyecKoMy
marepuany, U3 Nel, or-
4eT W 3ammra Jabopatop-
Monayns 1. N
1 Yy OK-7, TIK-7 HOi paboTer Nel, KomH-

CtpoeHue 1 CBOMCTBA BEIIECTBA
TPOJIbHBIE pabOTHI Ha MPaK-

THYeCKuX 3aHATHIX Nel, 7,
8

Onpoc 1o TeopeTu4ecKoMy
Matepuany, W3 Ne2, 3,
OTYETHI W 3aIIMTHI J1abopa-
TOpHBIX pabot Ne2, 3, KoH-
TPOJIbHBIE PAOOTHI HA TIPAK-
THYECKUX 3aHATHSAX No2, 3

Mogyns 2.
1 TepMoguHamMuKka W KHHETHUKA XU- OK-7, 1IK-7
MHYECKHUX MPOIIECCOB

Onpoc no TeopeTHIeCKOMy
Matepuany, M3 Ned, ot-
4eT W 3ammra Jabopatop-
HOl pabGorbl Ne4, KoH-
TpOJbHBIE PaOOTHI HA TIPAK-
THYecKuX 3auaTusax Ned, 5

D) Mopyns 3.

OK-7, IIK-7
PactBOpEI 1 1HCTIEpCHBIE CUCTEMBI

Omnpoc 1Mo TeopeTHYECKOMY
Matepuany, M3 Ne5, 6,
OTYEThl U 3alUTHl J1abopa-
TOpHBIX paboT Ne5, 6, KoH-
TpoJIbHasi paboTa Ha Hpak-
TUYECKOM 3aHITHU Neb

4 Mopyns 4.

OK-7, IIK-7
DNEKTPOXUMHUECKHE MTPOLIECCHI

10.2. TunoBble KOHTPOJIbHBIE 32JaHUS WM MHBIE MATEPHAJIbI, HEO0OX0AMMBIE
JJIsl OLeHKH 3HAHUI, YMEHH i, HABBIKOB M (MJIM) ONIbITA AeATe1bHOCTH, Xa-
PAKTEPHU3YIOLIHX ITANbI (GOPMUPOBAHMS KOMIIETEHIUH B IIpoLecce 0CBOCHUA
oOpa3oBaTeibHON MPOrpaMMbI

10.2.1. KoMIuIeKT 3a1aHuid )i KOHTPOJIbHOI padoThI

Tema «Pacuersl o popmyJiaM ¥ ypaBHEeHUAM» (IIpaKTHYecKoe 3aHsaTHe 1), B
koMmIuiekTe 10 BapuaHTOB

..................................................................................................

3ananue 1
HazoBuTe 1o MexayHapoJHOM HOMEHKJaType cieayronue Bemiectna: Oz, FeoOs,
Ca(OH)2, H2SO..



3ananue 2
[TpousBeauTe pacueTsl 0 ypaBHEHUIO peakuuu (H.y.):

7r 12r X, T y, 1
Zn() + HClp-p) — ZnClap-p) + Haw).
3amanue 3

OmnpenenuTe NPOLEHTHOE coJiep kaHue Kanus B ManraHate kainus KoMnOs.
3ananue 4

Onpenenure 06beM 40 r metana CH4 npu Temneparype 18°C u gasnenuu 1,2 at™.
3amanue 5

Hanuinre ypaBHEHUs peakiuii, XapaKTEPU3YIOIIUE CIEAYIOIINE IPEBPALICHUS:

Ca —-Ca(OH)» Ca —*CaCl,

Ca —*-CaCOs Ca —*-CaO

Tema «TepMoaMHAMUKA XUHMHYECKUX peakuuin» (MpaKkTU4YeCKoe 3aHATHE 2), B
KomiuiekTe 10 BapuaHToB

..................................................................................................

..................................................................................................

3amanue 1
[Ipu B3aumoperictuu 10 1 azora ¢ 20 1 Bojgopona (H.y.) Beiaenmwioch 29 kJx
teria. Paccunrars 2HTaNBIIMIO 0OOpa30BaHUsI aMMHUAaKa.
3amanue 2
OnpeaenuTh BO3MOXXHOCTh BOCCTAHOBJICHUSI OoKcuaa TUTaHa TiOxw) aqroMHHUEM
opu 1500°C no peakiuu: TiOou) + Al - Tig) + AlLOs3).
3amanue 3
OnpeaenuTh BO3MOXHOCTh BOCCTAHOBJICHUSI OKcuaa TUTaHa TiOxw) aqroMHHUEM
IPY CTaHJAPTHBIX yCIoBUAX 1o peakuun: TiOxw) + Algy ™ Tig + ALOs3w.
3anmanue 4
PaccuuraTh KOJMYECTBO TEIUIOBOM DHEPTUH, BhIACIAIONIEHCS py cropanun 20 m>
ra3oBoit cmecH, coaepxkamieit 20 06. % srana CoHs 1 80 00. % mpomana CsHs.
3agaHue 5
PaccuuTath TerioTBopHyto ciocooHocTh OyTana CsHio.

Tema «KuHeTHKa XMMH4YeCKHX peakluii» (MpakTu4ieckoe 3aHATHE 3), B KOM-
miexkrte 10 BapuanToB

3amanue 1
HauaneHast xounenrpaius PCls B peakuuu: PCls < PCl; + Cly cocrasisier 0,2
Mouib/s1. K MOMEHTy HacTyruieHus paBHOBecus mpopearupoBaio 50% uCX0IHOTO
BenlecTBa. HaliTu paBHOBECHBIE KOHLEHTPALMU BELIECTB U KOHCTaHTY PaBHOBE-
cusl.

3amanue 2



Kak n3menutcst ckopocth peakiuu No + 3H, < 2NH3, ecnin 00beM razoBoii cmecu
YBEJINYUTH B 2 paza?

3ananue 3
Bo ckoJIbKO pa3 yBEIUUHUTCS CKOPOCTh PEAKLIMH TP MOBBIIIEHUHN TEMIIEPATYPhI HA
30°C, ecnu y=4?

3anmanue 4
Cwmech ra3oB Haj| yIJIeM B COCTOSIHUM XMMHUUYECKOTO PAaBHOBECHS TP J1aBieHUH 1,2

at™ 1 1100 K umeer coctaB % (06.): /7 co =48,96, Wio=2,07, Wu,=48,96. Pac-
cuntath Kp, Ke 1 AG peakiun: Cr) + H2O < CO + Ha.

3amanue 5
Oueprus aktuBauuu paBHa 10 k/[x/mMonb. Bo ckolIbkOo pa3 U3MEHUTCS CKOPOCTh
PEaKIMy IPYU MOBBILIEHUH TeMiepaTypsl ot 27 1o 37°C?

Tema «Cnnoco0b1 BbIpasKeHUs1 KOHIEHTPAIUU PACTBOPOB» (NMPaKTHYECKOE 3a-
Hsatue 4), B komiviekre 10 BapuanTon

..................................................................................................

..................................................................................................

605,09 t cynbdara xene3a Fex(SO4); pactBopuwiu B 907,67 T BOJbI U MOJTYUYUITIU
1044 mn pactBOpa, U151 KOTOPOTO PACCUUTATH:
3amanue 1
MOJISIPHOCTH, MOJIB/JT
3amanue 2
HOPMaJIbHOCTh, MOJIB/JT
3amanue 3
MOJISUTBHOCTB, MOJIB/KT
3aganue 4
MIPOIICHTHYIO KOHIICHTPAIHIO
3aganue 5
MOJIbHYI0 105110 Fex(SO4)3

Tema «CBolicTBa pacTBOpoB» (IpakTH4yeckoe 3aHsaTue S5), B komiuiekre 10
BAPUAHTOB

3amanue 1
Omnpenenuts cpeay BoJaHOro pactBopa cyibpura xanusg K>SOs. OGocHoBath OT-
BET.

3ananue 2
PaccunraTe Temmeparypy KulleHHs M Kpuctaumsauud 8% BOJHOIO pacTBOpa
XJIOpUAA KaJIMsl, CTENIEHb JUCCOLUAUU KOTOPOro 85%.

3ananue 3



Paccuntarh mpoOIeHTHYIO0 KOHIICHTPAIUIO HACHIIIEHHOTO pacTBOpa Cyib(puaa Kaji-
must, ecii P cs =7,9-10°27.

3ananue 4
Paccunrares pH 0,5% pactBopa HCN. IlmoTtHOCTE pacTBOpa cuuTath paBHOU 1
/M1

3amanue 5
B kakmx o0bemax HyxkHO cMemath >tuieHrnukons C:HeOs (p=1,1088 r/cm®) u
BOJLy, 4TOOBI MOJIYYHTh 2 J1 aHTU(PU3a, TEMIIEpATypa 3amMep3anus Kotoporo -5°C.
[InotHOCTH aHTH(PU3a IPUHATE PaBHOM 1 r/cM’,

Tema «QuexkTpoxumms (MpakTuyeckoe 3aHstue 6), B kommiekre 10 Bapuan-
TOB

..................................................................................................

..................................................................................................

3ananue 1
Boruncnute 9/1C raibBaHMYECKOIro 3JIEMEHTa, HAITUCATh MPOIECCHI, TPOUCXO/Is-
nmue Ha anektpoaax: Cr/ CrClp, 0,01 mons/n // 0,001 monw/n, CrCly/ Cr.

3ananue 2
Hamnucatp 35ekTpoaHbie MPOIECChl M PaCCUUTATh KOJIMYECTBA 0Opa3yIOIIUXCs Ha
WHEPTHBIX AJIEKTPOJAX BEHIECTB MPH 3JIEKTpoiu3e BogHoro pactBopa MnCl npu
MPONYyCKaHUM 25 A 4 3JIEKTPUUECTBA.

3amanue 3
PaccuuTaTh pacxoj 37I€KTPOIHEPTHH M BpeMs, HEOOXOAMMOE IS MmoiaydeHus 1 T
MapraHua 3JeKTpoiin3om paciiaBa MnSOy4, nipu cuie Toka 10 A, BbIX0JA€ MO TOKY
75% w nanpsixenuu 12 B.

3ananue 4
Hanucate ypaBHEHHUS! 3JEKTPOJHBIX MPOLIECCOB, MPOTEKAIOIMINX MPU IJIEKTPOXHU-
Mu4eckor koppo3uu koHtakta Fe/Cr B meno4ynoi cpene.

3amanue 5
Kako#t u3 konraktoB — Fe/Cd wnu Fe/Ni — siBisercst 6oJjiee KOPpO3MOHHOOIAC-
HbIM?

Tema «CTpoenune atoMa» (IpakTUu4Yeckoe 3aHsaATHEe 7), B KoMIuieKkTe 10 Bapu-
aHTOB

..................................................................................................

..................................................................................................

s anementoB 37 u 79 Tleprnoandeckoi TaOIUITbI
3aganue 1
Onpenenute cocTaB aToMa: KOJIMYECTBO MPOTOHOB, AIEKTPOHOB, HEUTPOHOB.
3aganue 2
CocraBbTe JEKTPOHHYIO U rpaduueckyro GopMyIy dJIeMeHTa, ONpeeIuTe ce-
MEWUCTBO 2JIEMEHTA U BaJICHTHBIC JICKTPOHBI.
3amanue 3



CocraBbTe (hOpMyITy BBICILIETO OKCH/IA U OIIPEACIIUTE €r0 XapaKTep.
3aganue 4
Omnpeaenute HAOOP KBAHTOBBIX YUCEIN JIJIsl MOCTETHEr0 JICKTPOHA DJIEMEHTA.
3amanue 5
Ornpenenute NOJIOKEHHUE dJIEMEHTa B IEPUOANYECKON TaOIUIe U CPABHUTE €T0 pa-
JINYC ¥ DJICKTPOOTPHULIATEIIBHOCTD C PaINyCaMH M 3JIEKTPOOTPHUIIATEILHOCTIMH CO-
CEeIHHUX aTOMOB.

Tema «Xummnuyeckasi cBA3b» (IpakTH4eckoe 3ausaTue 8), B komiuiekre 10 Ba-
PHAHTOB

..................................................................................................

..................................................................................................

Jns Bemect LiF, PH3, BeCly, nonb3ysach 3HaUEHUSIMU 3JIEKTPOOTPULIATEIBHOCTEH
3JIEMEHTOB:
3amanue 1
OrnpenenuTte TUIL CBSA3U B MOJIEKYJIaX.
3amanue 2
PaccmoTpuTe oOpazoBaHne XUMHUUYECKOM CBSA3U B MOJIEKYJIax MO METOAY BaJICHT-
HBIX CBS3CH.
3amanue 3
Jlns TpeThelt MOJICKYJIbI PACCMOTPUTE THOPUAN3AIMIO IICHTPAILHOTO aTOMA.
3amanue 4
Onpenenute NPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYI.
3amanue 5
CocTaBbTe CTPYKTYpHBIE (POPMYITBI BEIECTB.

Kpurepuu oneHku /151 BceX KOHTPOJIbHBIX pAa00T OAMHAKOBBDI:

- OLEHKA «OTJIMYHO» BBICTABJISECTCA CTYAEHTY, €CJIM BEPHO BBITIOJHEHBI S 3a/a-
HUM;
- OLICHKa «XOPOUIO» BBICTABIISIETCS CTYACHTY, €CJIM BEPHO BBITIOJIHEHBI 4 3a/a-
HUS,

- OLEHKA «YJOBJIECTBOPUTEIBHO)» BBICTABIIAECTCS CTYJICHTY, €CJIM BEPHO BBINOJI-
HEHBI 3 3a/1aHUS;

- OLICHKA «HEYJOBJIETBOPUTEIBHO» BBICTABIISICTCA CTYIEHTY, €CJIM BEPHO BbI-

ITOJIHCHBI 1,2 3aJaHus NN HC BBIIIOJIHCHO HM OJHOI'O 3aJ1aHHA.

10.2.2. KoMIuieKT BOIIPOCOB /1/isl co0ece10BaHMSI

Ne i/ ‘ Bomnpocsl

MoayJasb 1. CTpoeHune u CBOICTBA BelIECTBA

1 OCHOBHBIE TIOHATHSI XUMHH: MOJICKYJIa, aTOM, 3JIEMEHT, BEIIECTBO (IIPO-
CTO€, CJIOXKHOE), SMIIUpUYECKas, rpaduaeckasi, MoJeKyJsipHas GOpMyJIbI
BEII[ECTBA, XUMUYECKasl PEaKInsl, CTEXHOMETPUUYECKUI KOIPPUIIMEHT




2 Knaccudukanus u HOMEHKIaTypa HEOPraHMYECKUX COEAUHEHUMN: OKCH-
IIbl, KUCJIOTBI, OCHOBAHHSI, COJIU

3 CrexuomeTpusi. 3aKOHOMEPHOCTH HM3MEHEHHS U CIOCOOBbI OMpeesiCHUs
KoinuecTBa BemecTBa. OCHOBHBIE onpeseneHus: popMyiibHas €IMHULIA
BEILIECTBA, MOJIb, NOCTOSIHHAsA ABOraJpo, MOJSpHas Macca, MOJSPHBII
o0BbeM, MOJIsIpHAasi Macca XMMHUYECKOTO0 SKBUBAJIEHTA, MOJSIPHBIA 00beM
XUMHYECKOTO SKBUBAJICHTA.

4 KosnuecTBeHHBIE 3aKOHBI IIPOTEKAHMUSI XUMHUYECKUX PEAKLMM: COXpaHe-
HUSI MaccChl BEIIECTB, IMOCTOSHCTBA COCTAaBa, KPATHBIX OTHOILIEHUH, 00b-
€MHBIX OTHOILIEHHH, ABOragpo M CIEICTBHUS U3 Hero, MeHxaeneeBa-
Knaneiipona, oObeAMHEHNUN Ta30BbIi, MapUUaIbHBIX HaBiaeHU JlambTo-
HA, 3AKOH DKBUBAJICHTOB.

5 OCHOBHBIE TOJOKEHUSI KBAaHTOBOM MEXAHUKHU: KBAHTOBAHHUE DHEPIUM,
IIPUHLINI HEONPEIETEHHOCTH.

6 KBaHTOBBIC YHCa: rIaBHOE, OPOUTAIIBHOE, MATHUTHOE, CIUHOBOE.

7 [IpuHIUIIBI TOCTPOEHUS 3JNEKTPOHHOM CTPYKTYpPHl ATOMOB 3JIEMEHTOB:
MIPUHIMII HAUMEHbIIEW sHepruun, npaswia Kieukosckoro, npunuun [la-
yJIU, TPaBUiIo0 XyHJA.

8 Ilepnonnueckuit 3akoH u [lepnoandeckas cucreMa XUMHYECKUX JJIEMEH-
toB /.M. MeHeneeBa: nepuon, psa, rpynmna, NoArpymnma.

9 Ileproguyeckoe M3MEHEHUE HEKOTOPBIX CBOMCTB aTOMOB XHMHYECKHX
AJIEMEHTOB: ATOMHBIN PagnyC, SHEPTUS HOHU3ALNUH, CPOJCTBO K JIEKTPO-
HY, 2JIEKTPOOTPULIATEIbHOCTb.

10 | OcHOBHBIE XapaKTEPUCTUKU XUMUUYECKOW CBSI3U: DHEPTUs CBA3M, JJIMHA
CBSI3U, HAIIPABJICHHOCTh CBSI3H, YTOJ CBSI3H.

11 | KBaHTOBO-MEXaHUYECKHE MPEACTABIEHUS O IPUPOJE XUMUUYECKOMN CBA3H.
OCHOBHBIE OIIMCaHNs KOBAJICHTHOM CBSA3U.

12 | HeBaneHTHBIC TUIIBI CBSA3CH: HOHHAS, METaJIJIMUECKasl.

MoayJs 2. TepMoaMHAMHMKA M KHHETHKA XUMHYECKUX NIPOLIECCOB

1 ITepBbIil 3aKOH TEPMOJUHAMUKHU U €r0 NPUIOKEHUE K IPOLIEcCCaM B UJie-
AJIBHOM ra3e: U30XOpPHOMY, H30TEPMHUECKOMY, H300apHOMY

2 [Tonsarue TermoBoro 3hdexkra XMMUYECKOW peakivu: TeTIoBoi 3 dekT
peaKkuu, TEPMOXUMHUYECKOE M TEPMOJMHAMUYECKOE YPABHEHHsI, CTaH-
JApTHBIE TEPMOJMHAMUYECKHUE YCIIOBMS, CTaHIAAPTHAS JHTAJBIIMS pEaK-
005051

3 CrangapTHbIC SHTAJIBIUU 00PA30BAHMSI U CTOPAHMSI BEILIECTB

4 3akoH ['ecca u caeacTBUs U3 HETO

5 Bropoii 3aK0H TepMOAMHAMUKA. DHTPONUS KaK (PYHKIUS COCTOSIHUS CH-
CTEMBI

6 Tpertuii 3akoH TEPMOJMHAMHUKHU. AOCONIOTHBIE 3HAYEHHUS CTaHAAPTHBIX
SHTPONUI BELIECTB

7 Kpurepun HanpaBieHHOCTHM CaMOIPOU3BOJIBHOTO ITPOLECCAa B 3aKPBITOU
CUCTEME

8 Kunernka xummyeckux peakuuid. OCHOBHBIE OHATHUS U OIPEACIICHUS




OCHOBHOI IOCTYJIAT XUMUYECKOM KMHETHKHU

10

Bimsinue TeMneparypbl Ha CKOPOCTh XMMUYECKUX PEaKLUN

11

TCOPGTI/I‘K:CKI/Ie IMPCACTABJICHUS O CKOPOCTAX 3JICMCHTAPHBIX pCaKHI/Iﬁ

12

Oco0OEHHOCT KUHETHKH ICTCPOrCHHBIX peaKHHﬁ. Peakuuu Ha I'paHHUIIC
pas3aciia TBECpAOC TCJI0 — a3 U TBEPAOC TCJIIO0 — KUIAKOCTb

13

OcHoBbl katanu3a. OCHOBHBIC IIOHATHUS H OIIPCACIICHUA]. MexaHu3MbI
IMPOTCKAHUA KATAJIUTHICCKHUX peaKuHﬁ

14

Xumuueckoe paBHoBecue. OOpaTUMbIE U HEOOpAaTUMbIE XUMHUYECKHUE pe-
akuuu. Bugel u oco0eHHOCTH XUMHUYECKOro paBHOBecHs. KonndyecTBen-
HBIE XaPAKTEPUCTUKU XUMUYECKOT0 PABHOBECHS

15

Bnusgnue pazanusbix (PaKTOpoB Ha XMMUYecKkoe paBHOBecue. OcoOeHHO-
CTH OIIMCAHMsI pABHOBECHSI B T€TEPOr€HHbIX CUCTEMAX

Mona

Jb 3. PacTBOpBI M JUCHIEPCHBbIE CHCTEMBI

—

O6mue cBoricTBa pacTBOPOoB. OCHOBHBIE TTOHSATHS M ONIPE/ICTICHHUS

\®)

TepMonnnaMuyeckue XapakTepUCTHKHU Ipolecca 0O0pa3oBaHUsI PacTBO-
pOB

KosnnuratuBHble CBOMCTBA PaCTBOPOB

BiugHue paznnyHbiX ()akTOPOB HA CBOMCTBA pACTBOPOB AJIEKTPOIUTOB

I[I/ICCOHI/IaHI/ISI c1a0BIX QJICKTPOJIUTOB

PacTBOpBI CHIIBHBIX JIEKTPOJIUTOB

HMoHHBIE paBHOBECHSI B BOJIHBIX PACTBOPAX JIEKTPOJIUTOB

I'maponus conen

IIponsBeneHne pacCTBOPUMOCTH

=[O0 |I|N|Nn =W

Hucnepcuble cuctembl. Kiaccudukanust AUCHEPCHBIX CUCTEM: 1O pa3me-
py YacTull AUCHEPCHON (pa3za, MO arperaTHOMy COCTOSIHUIO JHUCIIEPCHOMN
(a3bl 1 JUCHIEPCUOHHOMN CPe/Ibl

CniocoOsbl MMOJYUCHUS NUCIICPCHBIX CUCTCM

12

Komnoungusie pactBopsl. CTpoeHHE MUIIEIUIBI: arperar, sjpo, MOoTeHIa-
JIOTIPEJISIISIFOITNE MOHBI, aJICOPOIIMOHHBIN CJION, T dY3UOHHBIN CIIOM

13

CaoiicTBa KomiouHbIX pacTtBopoB. Koarymnsuus. Koarynupyromas crio-
COOHOCTD ANEKTPOJIUTOB

Mox

Jb 4. DJIEKTPOXUMHUYECKHE MPOIECCHI

OKMCIIUTEIIbHO-BOCCTAHOBUTEIILHBIC PCAKIINHU

9JICKTpOI[HLI€ IMPONICCChI: OCHOBHBIC OIIPCACIICHHA

3akonnl Dapajes

AN

IToTeHIMANIBI ANEKTPOXUMHUYECKOW CHCTEMBI. [[BOMHOW 3IEKTPUYECKUUI
CJION.

CraHgapTHbIA BOJOPOAHBIA 3MEKTPOI. Pl cTaHAAPTHBIX 3JEKTPOIHBIX
IIOTEHIMAJIOB METAJLI0B. Y paBHeHue HepHcra

XUMHUUYECKHE U KOHIIEHTPALIMOHHBIE TAJIbBAHUYECKUE DJIEMEHTHI. JJie-
MeHT Jlanuams-Axkobu

SHCKTpOHI/I?). [Torenmuan Pa3JI0KCHUA, IMOCIICAOBATCIbHOCTD IIPOLICCCOB
Ha 3JICKTPOJdax

Krnaccudukanuys KOppo3MOHHBIX Cpell, pa3pylieHuit u npoueccoB. [loka-




3aTeIy CKOPOCTU KOPPO3UU

9 XuMHUYeCKasi KOPpPO3usi: BUAbl U PA3HOBUIHOCTHU

10 SHCKTpOXI/IMI/ILICCKa}I KOPpPO3Hu:A: MIPUYINHBI 1 MCXAHHW3M BO3HUKHOBCHUA

11 | 3amura OT KOPpO3UHU: JIECTUPOBAHHE METALIUYECKUX MATEPHAIIOB; U3Me-
HEHHE COCTaBa M CBOWMCTB KOPPO3MOHHOM CpElbl; ANEKTPOXUMUYECKAs
3aIyTa: BUABl U MEXaHWU3M JCHCTBUS; 3aIUTHBIC MMOKPBHITHS: BUJIbI, MeE-
TO/Ibl HAHECEHUS U 00JIACTH MPUMEHEHUS

Kputepun oneHKH 3alIUTHI BCeX JIa0OPATOPHBIX Pa00T OAUHAKOBBI:

- OLIEHKAa «OTJIMYHO)» BBICTABIIAETCS CTYJEHTY, €CIIM BEPHO OTBEUYAET HA 5 BO-
IIPOCOB IO TeMe J1abopaTOpHON PabOTHI;

- OIIEHKa «XOPOILI0» BBICTABIISETCS CTYAEHTY, €CIIM BEpHO OTBEYAET Ha 4 BOIIPO-
ca o Teme 1abopaTopHON pabOTHI;

- OIICHKA «YJOBJIETBOPHUTEIHHO)» BBICTABISECTCS CTYJCHTY, €CJIM BEPHO OTBEYALT
Ha 3 BoIpoca 1o TemMe J1abopaTopHON pabOTHI;

- OIICHKA «HEYAOBJIETBOPUTEIHLHOY BBICTABIISIETCS CTYACHTY, €CIIM BEPHO OTBE-
yaeT Ha 1,2 Borpoca no teme J1abopaTopHOM pabOThl WIIM HE OTBEYAET HU HA OJIUH
BOIIPOC.

10.2.3. KoMmiuieKT HHAUBUAYAJbHBIX AoMamHux 3aganuii (M/13) k madopa-
TOPHBIM padoTam, B KOMILIeKTe 15 BapuaHToB

Bapuanr 1
Jlao. paé. 1. OcnoeHnble Kn1accol HEOPZAHUUECKUX COCOUHEHULL
1. HazoBute nmo MexayHapoaHOM HOMEHKIIAType ciaeayrolue Bemectna: Oa,
Fe>O3, Ca(OH)2, H2SOs.
2. Paccuuraiite o0beM 20 kr ammuaka (NH3) ipu H.y.
3. Paccuuraiite 06bem, kotopbii 3anmmaeT 150 r ammwmaka (NH3) mpu 330
mMM.pr.cT. u 47°C.
4. PaccuuTaiite 00beM BO3Ayxa, HEOOXOMUMBIN Juis cxuranus 1 kr 96 %-Horo
crupta (CoHsOH).
5. Omnpenenutb maccy kapoamuaa NH2CONHz, koropast norpedyercst 4ToObl BHE-
ctu B nouyBy 70 Kr a3ora.
Jab. pab. 2. Onpedenenue Inmanvnuu peaKyuu

1. Borunciure A\H» B peakiuu: 2PbSw) + 302 <> 2PbO) + 2SOz, eciu
AH%gp, KIlK/MONL — -220 0 -102 -297

2. Paccuuraiite sHTaNBINIO0 00pa3zoBanus (A H oo ) NH3, ecniu npu o6pazoBaHuu
34 r BeiAeansIOCh 92 K/ Tema.
3. VYkaxwure 3HaK AH B mporieccax: a) ropenne 0eH3oma; 6) paciiernyieHue yrieBo-
JIOPO/IOB; B) HEUTpanu3alus CEpHON KUCIOTHI THAPOKCUIOM HATPHSI.
Jab. pab. 3. Ckopocmp xumuueckux peakyuii. Xumuueckoe pagnosecue
1. Bripazure mMaTeMaTHYECKU CKOPOCTU MPAMON M 0OpaTHOM peakuuid, MpoTeKa-
oux B romoreHHoi cucrteme: NO + Oz < NOs,.



2. BrIpa3uTe mMaTeMaTHueCKd CKOPOCTU MPSMOM M 0OpaTHOW peakuui, MpoTeKa-
fomux B rereporennoi cucteme: HoOy + Al <> AlbOs) + Hog.
3. Hanumure opMyny JJisi BBIYUCIEHUS] KOHCTAHTHI PAaBHOBECHS peakiuu: Noq) +
Ha() <> NHs).
4. B kakoM HampaBJIeHHH OyJIeT CMEIAThCsl paBHOBECHE OOpPaTHUMOM peakluu:
CaCO3 < CaO + CO; nipu NOBBIIEHUN TEMIIEPATYPHI?
Jlao. paé. 4. Pacmeopwl 31eKmpoiumoe
1. Vkaxwure, kakue u3 coneir SnCly, NaxSOs, AI(CH3COO)s runponusyrorcs?
HamnumuTe 11 HUIX MOJIEKYJIIpHbIE U MOHHBIE YPABHEHUS TUAPOIHN3A. Y KaKH-
Te xapakrep (pH) cpenbl B pacTBOpe KaXk10W U3 COJICH.
2. Paccuuraiite crenens auccouuannu 6opHoii kuciaorsl HBO3, B 0,01 M pactBo-
pe, ecm K, = 5,8 - 10719,
3. Onpenenure pH Bomubix pacteopos HCl u HCN (K, = 7,9 - 10719, ecim ux
KoHIIeHTparus paBHa 0,05 Monb/1.
4. Paccuwmraiite pactBopuMocTh AgBr (Mombp/i) mpu KOMHATHOW Temmeparype,
ecu [IP =4,4 - 10713,
Jab. pab. 5. Okucnumenvno-6occmanosumesibHvle peaKyuu
. llonGepute k03hPUITUEHTH METOIOM AJIEKTPOHHOrO OajiaHca B YPaBHEHUSAX pe-
aKIUU:
Fe(NOs3)2 + O2 + H2O — Fe(NO3)>OH
Hs5I06 — 1,05 + Oz + H20
K>Se + NaNO3; — KoSeO4 + NaNO»
2. CocraBbTe ypaBHEHHUE pEaKIMU U MoadepuTe KOIPPUIIUEHTHI METOJOM dJIEK-
TPOHHOTO OaaHca:
MOHOOKCH/ yriiepoaa + xyopua namiaaus (II) + Boga — nammaauit + 1uoK-
cupn yriepoaa + ...
Jlab. paé. 6. Koppo3zusa memainnos u 3auguma om Koppo3uu
1. B kakom u3 kontaktoB: a) Fe/Pb; 6) Mg/Be; B) Sn/Cu ckopocTs Koppo3uu
0osbiie? OTBET MOATBEPAUTE pacUETaMHU.
2. B KOHTaKTe ¢ KaKUMHU U3 yKa3aHHBIX MeTauioB Fe sBisercs anogom: Mn, Ni,
Cu?
3. CocrtaBbTe cxemy paboThl (KaTOJHBIM M AHOIHBIN IMPOIIECCHI) TaJIbBAaHOMAPHI
Zn/Fe B xucinoi cpee.

[y

Kpurepuu ouenkn:

- OLIEHKA «3a4TE€HO» BBICTABIIAECTCS CTYyACHTY, eciii M/13 BEpHO BBHIITOIHEHO;

- OIICHKA «HE 3a4YTE€HO» BBICTABIIACTCS CTYIEHTY, ecnu B /I3 comepxatcs ommo-
KW, HCJIOYETHI.



10.2.4. KoMIuieKT 00pa3mnoB 0TYETOB K JIa00paTOPHBIM padoTam

Oo0pasen oryera Kk JadoparopHoii padore Nel «OCHOBHBIE Ki1acChl HEOPIraHU-
YEeCKHX BellecTB»

TuTyabHBIH JTUCT:

MunuctepcTBo 00pazoBanus U Hayku Poccuiickoit denepaunn
ToNBATTUHCKUI TOCYIAPCTBEHHBIM YHUBEPCUTET
Kadenpa «Xumusi, XuMudeckue Ipoecchl U TEXHOIOTUNY
Jlabopartopnas padora Ne 1
OCHOBHBIE KJIACCHI HEOPraHUYECKHUX COeIMHEHU I

Crynent
['pynma
[IpenonaBarenb

r. TonparTu
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2-4 cTpaHMUBI OTYETA:

[lenr paboOTHI: 3aKperuieHHe 3HaHWK 00 OCHOBHBIX KJIaccaX HEOPTaHUYECKUX CO-
equHeHn (OKCHUIax, KUCIOTaX, OCHOBAHUSIX, COJISIX).

OmnpiT 1. IlomyyeHue okcuia OKMCICHUEM dJI€MEHTa (OIBIT MPOBOIUTCS B BBITSIK-
HOM mIKady!)

S + O,—

+ HZO —

Okpacka j1akMyca

J0 OIIbITa ITIOCJIC OIIbITa

BriBox:

OmepIT 2. B3aumoielicTBUE OKCHIa MeTajljla ¢ BOJION
CaO + H.O0 —

Oxpacka (enondranenna:

BriBon:

OmebIT 3. B3aumoielicTBHE OCHOBHOI'O OKCHJIa C KMCIIOTOHU
CuO + H2S04 —

Okpacka pacTBopa MocJje OonbITa:

BriBon:

OnmwiT 4. B3anMoaeicTBIE KUCIIOTHOI'O OKCHa C OCHOBAHUEM
Ca(OH), + CO; —

[IBer ocanka:

............. + CO; + HO —

HaOmronenust:

BriBox:

OmnmwiT 5. B3anMoaeicTBHE COMHU C IIEJIOYBI0
CuSOs + NaOH (1 kars) —

LiBet ocanka 1:

CuSO4 + NaOH (10 xamens) —

LIBet ocanka 2:

Ocamok 1: coveeeeeeenene. -
HaOmronenust:

OCaIOK 2: e -
HaOmronenust:

BriBon:

OmnsIT 6. B3auMoaeicTBre Coau ¢ METAJLIOM
CuSOs4 + Fe—

HaoGmronenwnst:

BriBoa:

Omnpit 7. CBoiicTBa aMmbOTEPHOTO TUIPOKCHIA



AI(NOs); + NaOH —
LlBeT ocanka:

............ + NaOH —
HaGmnronenus:
............ + H.SO4 —
HaOmronenust:

BriBon:



OO0pa3sen oruera Kk JadopaTopHoil padore Ne2 «OnpeaesieHue IHTAIBIIAN pe-
aKIMU»

TUTyJbHBINA JTHCT:
MunuctepctBo 006pazoBanus u Hayku Poccuiickoit deneparyu
TOJIBTTUHCKMI IOCYJAPCTBEHHBIN YHUBEPCUTET
Kadenpa «Xumust, Xumuueckue Ipouecchl U TEXHOIOTHI
Jlaboparopnas pabota Ne 2
OmnpeneseHne YHTAIBIUYA PEAKIHHU

CryneHr
I'pynmma
[IpenonaBarenb

r. TonparTu
20



2-4 cTpaHMUBI OTYETA:
[lens paGoThI: ompeneneHue TerioBoro 3dexra CUCTEMBI, B KOTOPOH MPOUCXOIUT
XUMUYECKasi PeaKIusl, ¥ SHTAJIbIIUU PEaKIMU B HECTAHIAPTHBIX YCIOBHIX

OmnslT 1
Peakiuust HeMTpaM3aluu CEpHOM KUCIOTHI THAPOKCUIOM HATPUS B OJIHY CTaJIUIO:
H2SO4 + 2NaOH = NaySO4 + 2H,0; £ AH;

Pacuet xonnuectBa moset H>SOqy: 1 mois — 1000 Mt
n MoJb — V MI
Pacuet konnuectBa moseit NaOH: 2 Mmois — 1000 Mt

n MoJb — V M
Pacuet konnuectBa Mmonerd NaHSO4 n NaxSO4 BesieTcsi 1o ypaBHEHUSIM PEAKIIHI

BemectBo | V, t, P, C, n, Q, AH,
MII °C r/em® | Jx/r°C | moms | JIk/n | kJIx/
MOJIb | MOJIb

H>SO4

NaOH

NaxSOq4

Q = thC

0
AH =" 1000 »
Qi =

AH; =

OmbIT 2
Peakuust HeWTpann3auy CEpHOM KUCITOTHI THAPOKCUOM HATPHS B IBE CTAIUU:
H>SO4 + NaOH = NaHSO4 + H,O; + AH2 4
NaHSO4 + NaOH = Na>SO4 + H2O; + AHz
Pacuer xonmruecTBa MOJIEH pEArHMPYIOMIMX BEIIECTB U MPOIYKTOB PEAKIMU BBIMOJI-
HUTH KaK 11 onbITa 1.

BemectBo | V, t, P, C, n, Q, AH,
mi | °C r/em® | JIx/r°C | monp | Jx/n | kJx/
MOJIb | MOJIb

H>SO4

NaOH

NaHSOq4

NaSOq4

Q1=

Q2=

AHz 1 =

AHz2 =

ITposepka: Q1 = Q21+ Q22 u AH; = AHz1 + AH2
AH - AH

_ i Vﬂegp IKCn . 100 (y
A= AH ’

meop

AI_ITeop =-136 KI[}K
BriBox:




Oo0pa3sen otuera k JadopaTropHoil padore Ne3 «CKOpPOCTh XUMHYECKHX Peak-
nuii. XuMH4ecKoe paBHOBECHE)

TuTyJbHBIH JHCT:
MununcrepctBo oOpa3oBanus U Hayku Poccuiickoit deneparun
TOJBSTTUHCKHI TOCYTAPCTBEHHBIN YHUBEPCUTET
Kadenpa «Xumus, XuMudeckre NpoLecchl U TEXHOJIOTHID)
Jlaboparopnas pabota Ne 3
CxopocTh XUMHYECKHX peakuuii. XuMHU4YecKoe paBHOBeCcHe

CryneHnt
['pynma
IIpenonaBarens

r. TonparTu
20



2-4 cTpaHMUBI OTYETA:
[enp paboOThI: U3yUYEHUE BIUSHUS PA3TUYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKUX
pEeaKIil ¥ COCTOSHNE XUMHYECKOTO PAaBHOBECHS B TOMOT'E€HHBIX CHCTEMaX.

OmnpiT 1. BrusiHue KOHIEHTpAlMU PEarupyrolinX BEIIECTB Ha CKOPOCTh XHMHYE-
CKUX pEaKIIui.
Peakius maBeneBoil KUCIOTHI C IEPMAHTAHATOM KaJusi

4H,C204 + 2KMnO4 = K2C204 + 2MnO; + 6CO, T + 4H,0

Ne Konuentpanus | Bpewms, CKopocCTh peakiuu B
poOupKU KHCJIOTHI, T, C YCJIOBHBIX €IMHMIAX,
C, Momb/1 v=100/t, ¢!

0,2

0,3

0,4

0,5

N[ B|WIN|—

0,6

[To pe3ynbraTam TabIUIBI TOCTPOUTH TPaPUK B KOOPAUHATAX

f(v)=C (f(y)=x).
HaOmronenus:
BruiBox:

OmnpiT 2. BiinsiHue TemmnepaTypbl Ha CKOPOCTh XMMUYECKUX PEaKLIHii

Ne  mpo- | Temmne- | Bpems, | Koncranra TemneparypHblid
OupKu patypa |T,cC ckopoct k B | koaddunmeHr y
OIIBITA, ycCi. exl., Y Yep
t, °C k=
100/z, ¢!
1
2
3
4
Pacuer vy:

Hcnonb3ys ypaBHeHHE AppeHUyca U BEIMUYMHBI KOHCTAHThI CKOPOCTH K mpu pas3nuy-
HBIX TEMIIEpaTypax, BBIYMCINUTh SHEPTUIO aKTUBALMU PEAKLUUU. Y paBHEHUE AppeHuyca B
norapupmuueckom Buae Ink = InA — Eo/RT MoxkHO paccMaTtpuBath Kak JIMHEWHOE ypaB-
HeHue Thna y = b — ax. I'paguuecku Takoe ypaBHEHHE ONMUCHIBAECTCS MPSMOM JIMHUEH B
koopauHatax Ink + 1/T. Tanrenc yria HakioHa MPSAMON K OCH aOCITMCC COOTBETCTBYET
BenmunHe Eo/R.

a) 3armoJaHUTh TaOJIUILY

Ink 1000/T

0) [Toctpouts rpadpuk B koopaunarax f(Ink)=1000/T (f(y)=x).

B) OmnpenenuTh TaHTEHC yTila HaKkJIoHa (o) MPpsSMOM K ocu abciuce — tga.

tgo =

r) Berumcnute sHepruro axtuBanuu peakuuu no dopmyne E. = Rtga (R = 8,314
JIx/monwK).

E.=

Habmonenus:



Brison:

Oneit 3. BiusiHue N3MEHEHMsI KOHLIEHTPALMK PEArNPYOIINX BEIIECTB HA PaBHOBE-
CUE XUMHUUYECKON PEAKLUU.
FeCl; + 3NH4CNS €2 Fe(CNS); + 3NH4Cl
Ha6monenust:
KoHncranra paBHoBecus K¢ =
BeiBox:



Oo0pa3sen oTuera k JadopaTopHoii padbote Ne4 «PacTBOPBI 3JIEKTPOJIUTOBY

TuTyJbHBINA JTHCT:
MunucrepctBo oOpa3oBanus U Hayku Poccuiickoit deneparun
TOJBSTTUHCKHI TOCY JAPCTBEHHBIN YHUBEPCUTET
Kadenpa «Xumus, XuMu4decKkre MpoLecchl U TEXHOJIOTHID)
Jlaboparopnas pabota Ne 4
PacTBOpBI 3J1€KTPOJIUTOB

CryneHr
I'pynma
IIpenonaBarens

r. TonparTu
20



2-4 cTpaHMUBI OTYETA:

I_ICJ'IL pa60TI>IZ HN3YUCHHUC HCKOTOPBIX CBOMCTB BOJHBIX PaCTBOPOB JJICKTPOJIUTOB.

OmnpIT 1. D5IeKTPONPOBOAHOCTH BOJAHBIX PACTBOPOB.

BemtectBo

Ha6mronenus | [losicuenus

H>O (muctunmpoBaHHas BOAA)

Ci2H22011 (BogHbIii pacTBOp caxapa)

CH3COOH (KOHLIEHTpUPOBAaHHAA YK-
CyCHasl KHCJIOTA)

CH3COOH (50%-nb1ii BOAHBINA pac-
TBOD)

CH3COOH (25%-Hb1ii BOAHBIN pac-
TBOD)

NaCl (Bomublii pacTBOp XJIOpHAA

HATpHSI)

BriBon:

Omnpit 2. CMeneHrne PaBHOBECHST AUCCOIMAIIMH CIIA00TO JIEKTPOJIHTA.

I npoGupka (ombITHAS)

IT mpobupka (KOHTPOJIbHAS)

CH3COOH + meTuniopanx

CH3COOH + meTuyiopanx

HaOmronenns:
CH3;COOH <
Ky =
+ CH3COONa
HaOmronenns:
BriBon:

Omnpit 3. HanpaBnenue 0OMEHHBIX HOHHBIX MPOIIECCOB B PACTBOPAX JIEKTPOJIUTOB:

3a B CTOpOHY 00pa3oBaHus c1aboro 3JIeKTPOJINTA.

I mpobupka

II mpoOupka

NaOH + HCI —

NaOH + CH;COOH —

Habnronenust (oOpature BHUMaHHE Ha KOJIMYECTBO 3aTPAvyMBAEMbBIX

00BEMOB KHCJIOT):

HCl — CH3;COOH —

Kn= Kn=

Kn(HCD) = 10? Kx(CH;COOH) = 1,810
BriBox:

30 B cTopoHy 00pa3oBaHuUs MAJIOPACTBOPHUMOI'O BEIIICCTBA.

I mpobupka II mpoGupka

CaCl + HaSOu4p-p) SrCl, + HaSOupp)
HaOmronenust: HaGmronenust:
CaCl, + HaSOuorn)
HabGmronenusi:
I1P caso , = 6,1:10 TP sso, =2.8-107
[SO: = [SO: =

BriBon:

Onpit 4. I'maponus coneit:

4a Onpenenenue pH pacTBopoB coJieil.

Ha3zBanue conu Hab6monenus | pH,

ITbI

XapakTep cpe-

NaNOs3

AI(NO3)3

YPaBHeHI/IH Tuapojn3a




NaxCOs3

NaHCOs3

BriBon:

46 BausiHue TeMnepaTypsl Ha CTETICHb THAPOJIM3a COJIH.
CH;COONa + H,0 <
HaoOmronenust:
Brisox:

4B Biinguune uzmenenus pH cpenpl Ha CTENEeHb TUAPOJIn3a COJIN.
SnCl, + H,O <2
Kr=
HaOmronenust:
Brisox:

4r HeoOpaTuMblil rHAPOITUA3 COJIEH.
AI(NO3); + Na,COs + H.O =
Habmonenus:
BriBox:




OOpaszenr oruyera K JadoparopHoii padore Ne5 «OKucCIMTENbHO-
BOCCTAHOBHUTEJIbHbIEC PEaKINN»

TuTyJbHBIH JHCT:
MununcrepctBo oOpa3oBanus U Hayku Poccuiickoit deneparun
TOJBSTTUHCKHI TOCYTAPCTBEHHBIN YHUBEPCUTET
Kadenpa «Xumus, XuMudeckre NpoLecchl U TEXHOJIOTHID)
Jlaboparopnas pabota Ne 5
OKHCIUTENTbHO-BOCCTAHOBHTE/IbHbIE PEAKIHHU
Crynent
['pynma
IIpenonaBarens

r. TonparTu
20



2-4 crpaHMUBI OTYeTA:
[lenb paboTHI: MpOBEIEHUE HEKOTOPBIX OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEaK-
IIUi1 ¥ COCTaBJICHHUE UX YPaBHEHUI METOIOM 3JIEKTPOHHOTO OanaHca.

OmnpiT 1. Peakuuu AUCIpONOPIIMOHUPOBAHUS

la Peakiust AuciponopiimOHUPOBaHUs CyJib(puTa HATPUS
NaxSOs3 —

On. 6anaHc:

NaxSO; + CuSO4 —

[IBer ocanka:

......... + CuSO4 —

[IBeT ocanka:

16 Peaknust nucnponopronupoBanus xjaopunaa onosa (I1)
SnCl, + NaOH —
......... + NaOH —

Habmronenus:
D1. ObanaHc:
BriBon:

OmnpiT 2. Baytpumonekynsipasie OBP
HaGmronenus:

(NH4)2Cr207 —

On. OanaHc:

BriBona:

Omneit 3. Biugnue Ha nporekanne OBP xapakrepa cpenbl
3a Bausnue pH cpenpl Ha xapakTep BOCCTaHOBJICHHUS MEPMaHTaHaTa KaIus
HaOmronenust:

KMnOs + HSOs + NaSO; —

On. 6amanc:

HaoOmronenust:

KMnOs + HO + NaSO3 —

On. 6amanc:

HaOmronenust:

KMnOs + KOH + NaxSO3; —

Di1. baanc:

36 Bimusaue pH cpenpl Ha cmenienue paBHoBecus B OBP
HaOmronenuns

I, + NaOH —

Dn. 6amaHc:

HaOmronenust:

.............. + H2SO4 —

On. 6amanc:

BriBon:



OmnpIT 4. OKHCIUTEILHO-BOCCTAHOBUTEILHAS JBOMCTBECHHOCTH DJICMEHTOB, BXOJIS-
IIMX B COCIMHEHUS B IPOMEKYTOYHOMN CTETICHU OKUCIICHUS

4a Bzaumoneiictsue H>O> ¢ KMnOg4

HaOmronenust:

KMnOs + H2SOs + HxO —

Di1. Oananc:

46 Bzanmonericteue H,O» ¢ KI
HaOmronenust:

KI + H>SOs + H;O, —
Dn. 6anmaHc:

BriBon:

OmpIT 5. Oprannveckue BEIIECTBA B KAUECTBE BOCCTAHOBUTEIIEH
5a BoccTaHnoBieHne OuxpomMara Kaiaus

Hab6mronenus:

KoCrO7 + H»SOs + C,HsOH —

On. GanaHc:

56 BoccranoBneHue nepMaHraHaTa Kajmus
HaoGmronenwnst:

H,C, 04 + H>SOs + KMnQO4 —

On. 6anaHc:

BriBon:



Oo0pa3sen oTuera k 1abopaTopHoii padote Ne6 «Koppo3us meTa/LiioB»

TuTyJbHBINA JTHCT:
MunucrepctBo oOpa3oBanus U Hayku Poccuiickoit deneparun
TOJBSTTUHCKHI TOCY JAPCTBEHHBIN YHUBEPCUTET
Kadenpa «Xumus, XuMu4decKkre MpoLecchl U TEXHOJIOTHID)
Jlaboparopnas pabota Ne 6
Koppo3us merasuios

Crynent
['pynma
IIpenonaBarens

r. TonparTu

20



2-4 crpaHMUBI OTYeTA:
Llenb paboOThI: O3HAKOMJICHHE C JIEKTPOXMMHUYECKON KOppo3uew; (pakTopamu, BIUs-
IOLMMU Ha KOPPO3UI0; METOIAMHU 3aILUTHI OT KOPPO3UHU.

KauecTBeHHas peakiys Ha HOH Fe?™:
3Fe?" + 2K3[Fe(CN)s] ~ Fes3[Fe(CN)g] + 6K*

Onpit 1. BiusiHre akTUBHOCTH KOHTAKTUPYIOLIETO METAJIJIa Ha KOPPO3HIO
(>kene3o, cpeaa — Kucas).

No TFanms- | A, | Kopposuonnsle npouec- | Habmoze-
po- Ba- B ChI HUA
Oupku | HOMapa AHOJTHBIN KaTOJHBIN

1 | Fe

2 | Fe/Cu

3 | Fe/Sn
Brisox:

OmnpiT 2. Biusinue cpeipl Ha CKOPOCTh KOPPO3UH (METAIT —KENe30).

No PactBop| Xapakrep| Kopposuonnsie mpo- | Habmronenus
npo- cpenpl, LIECCHI
OupKH ~pH AHOIHBIM | KaTOMHBII
1| HCI
2 | MgCl,
3| H,O
Mg2+ + H,O —
MgCl, + H,O —
BriBon:

Omnpit 3. AHOJHBIC U KaTOAHbBIE OKPHITHS (cpefia — Kucuasi).

No I'anbBa- Koppo3noHHbIe nmpoieccsl Hab6mronenus
po- | Homapa AQHOJTHBIN KaTOIHBIN
OupKHu

1| Fe/Zn

2| Fe/Sn

BriBon:

OmneiT 4. [IpoTekTopHas 3ammTa (cpeaa — Kucas).
No l'anbBa- Koppo3unoHnHbie mpo1ecchbl Hab6mronenus
Ipo- | Homapa AHOJTHBIN KaTOJIHBIN
OupKH

1| Fe

2 | Fe/Al

Brison:

OmepiT 5. [lpuMeHneHne HHTHOMTOPOB (GKEIE30, Cpeaa Kucias).

No Hanuuyue uaruobutopa HaGmronenus
npo-
OUpKH

1 Ectb

2 Her

BriBon:



Kpurepuu ouenku:

- OLICHKA «OTJIMYHO» BBICTABIIACTCS CTYACHTY, €Clid OTYET opopmiieH Oe3 3ameya-
HUM,
- OIIEHKA «XOpOIIIO» BBICTABJSETCS CTYACHTY, €CIU OT4eT O(POpPMIIEH C HE3HAYU-
TEJIbHBIMU HEI0UETaMU;

- OLIEHKA «YJIOBJIETBOPUTEIHHOY» BBICTABIISCTCA CTYJEHTY, €CJIM OTYET O(hOpPMIIEH C
3aMEYaHUSIMU, BBIBOJI HE OTPAXKAET CYTh PaOOTHI;

- OLICHKA «HEYJOBJIIETBOPUTEIILHO» BBICTABISAECTCSA CTYNEHTY, €CIIA OTYET He

o opmIIEH.

11. O0pa3oBare/ibHbIE TEXHOJOTHH U METOAHYECKHE YKA3AHNUS 110 OCBOCHHUIO
AUCUMILTHHBI (Y4e0HOI0 Kypca)

[Ipu peanuzanuu AUCIUIUIMHBI HCTIOIB3YETCS TEXHOJOTHUS TPAJTUIIMOHHOTO
o0OydeHus1 — opraHu3aius yaeOHOro mpoiiecca B By3e, OCHOBaHHAs Ha JIEKIIMOHHO-
ceMHHapcKo-3aueTHOM (popmax oOyuenusa. K ¢opmam oOydeHuss oTHOCSATCS JIEK-
UM, TIPAaKTHYECKNE U JTA0OpATOPHBIC 3aHITHSI, HHINBUyabHbIC TOMAIIHHAE 3a/1a-
HUSl U caMOCTosITeNbHas paboTta. Ha neknusx B OCHOBHOM HCIOJIB3YIOTCS HATIISII-
HBIC U CIIOBECHBIE METOJbI OOYUCHHs, 2 Ha IPAKTHUECKUX M JTaOOPATOPHBIX 3aHS-
TUSIX — HaIJISITHBIE, CIIOBECHBIE U TIPAKTUYECKHUE METO/IBI.

MeToanuyeckue peKOMEHAAMUN CTYACHTY M0 U3YyYEeHHU IO TUCIMIIJIMHbI
Moayas 1. CTpoeHue u cBOMCTBA BelleCTBA

Tembl JIEKIMOHHBIX 3AHATHIA:

OCHOBHbBIE TOHATHS U 3aKOHBI XUMUHU.

OCHOBHBIE KJIaCChl HEOPTaHWYECKUX BEIIECTB.

Crtpoenue atomoB. [lepuonnueckas cucrema snementoB /.. Menneneena
Xumundeckas cBsa3b. [[pocTpaHCTBEHHOE CTPOEHUE MOJIEKY T

TeMbl IpaKTHYECKHUX 3AHATHIA:

PacueTsl o popmyniaMm u ypaBHEHHSIM.

Crpoenue aToma.

Xumunyeckas cBs3b. [IpocTpaHCTBEHHOE CTPOEHUE MOJIEKY T

Tema 1a00paTOPHOTO 3aHATHS:
OCHOBHBIE KJIACCHl HEOPTAaHUYECKHX BEIIECTB

W3y4uB 1aHHBIH MOIYJIb, CTYEHT 0JI/KEH:

UMETh TIPEJICTaBICHHE 00 OCHOBHBIX MOHATHSAX U 3aKOHAX XMMHH; KJIaccu(pUKaIuu
BEIIECTB; CTPOCHUH aTOMa; TUTIAX XUMUYIECKOU CBSI3H.
3HATh:
OCHOBHBIE TIOHATUS XUMHUH (MOJICKYJIa, aTOM, XUMHUYECKHIA SJIEMEHT, MOJIb, MOJIIpHAs
Macca);



OCHOBHBIE 3aKOHBI XMMHH (COXpaHEHHS MacChl, TOCTOSIHCTBA COCTaBa, 00BEMHBIX OTHO-
meHui, ABoraapo, ypaBHeHue MenzeneeBa-Kiamneiipona, o0beIMHEHHBINH Ta30BbIN 3a-
KOH);

COBPEMEHHYIO KOPITYCKYJISIPHO-BOJIHOBYIO TEOPHIO CTPOECHMsI aTOMA; KBAHTOBBIE UHUCIIA,
NpaBWIa U IPUHLIMIIBI COCTABICHUS AIEKTPOHHON KOH(QUTYpald XUMUYECKOTO AJIEMEH-
Ta;

TUIBI XUMUYECKOU CBA3M (MOHHYIO, KOBAJEHTHYIO, METANIMYECKYIO, BOJOPOAHYIO), HX
CBOMCTBA U XapaKTEPUCTUKHU;

IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI.

yMeTh:

MPOBOJAUTH XUMUYECKUN HKCIIEPUMEHT U aHATIU3 MOJIYYSHHBIX PE3yIbTaTOB;

MPOBOJUTH KOJIMYECTBEHHBIE PACUETHI TI0 YPABHEHUSIM XUMUYECKUX PEAKIUI;
COCTaBJISTH AIEKTPOHHYIO KOHPUTYPALIUI0 XUMUYECKUX AJIEMEHTOB;

ONPENENSITh TUIl XUMUYECKOM CBSI3U B BELIECTBE U €r0 MPOCTPAHCTBEHHOE CTPOECHHUE;
COCTAaBJIATh CTPYKTYPHYIO (JOpMYIIy BEIIECTBA.

Mertoanyeckune peKOMeHAAIUH 10 U3YUYEHUIO MOTYJIsI
[Ipu ocBOeHUU MOy JIE HEOOXOAUMO:

U3YYUTh YYEOHBIH MaTepHall MO COOTBETCTBYIOIIEMY MOAYJIO TUCIUIUIMHBI, UCTIOIb3YS

JIEKIIMOHHBIA MaTepuall U JIUTEPATYPy MO JAaHHON TEMATHUKE;

AKIICHTUPOBATh BHUMAHWE HA: OCHOBHBIX MOHATUAX W 3aKOHAX XMMHH, KIacCH(PUKAIUN

BEILIECTB; OOIIMX XMMHUYECKHX CBOMCTBaX BEIECTB OJHOTO Kjacca; CTPOCHUM aToOMa;

KBaHTOBBIX YHCJIaX; COCTABJICHUU AJIEKTPOHHOU KOHPUTYpaIIMK XUMUYECKUX IJIEMEHTOB;

TUIMAX XUMUYECKOU CBSI3U; MPOCTPAHCTBEHHOM CTPOEHUU MOJIEKYII.

OTBETUTb Ha KOHTPOJIbHBIE BOIIPOCHI:

1. Yrto Takoe oTHOCHUTENbHAs aToMHasi Macca? Paccunrtaiite OTHOCUTENIBbHYIO aTOMHYIO
maccy cepsl, e m(S)=5,3-102 r, a m(C)=2,0-10> r.

2. PaccuuraiiTe aOCONIOTHYIO MacCy MOJIEKYJIbl CEPHON KUCIIOTHI, €CJIH €€ OTHOCUTEIIb-
Has MOJIEKYJIsIpHas Macca paBHa 98.

3. OTHocuTenbHas IUIOTHOCTh ra3a MO BOJOpPOAY, conepxamiero 27,27% yriaepona u
72,73% kucnopona, paBHa 22. Onpenennte OTHOCUTEIIbHYI0 MOJEKYJISIPHYIO Maccy
ra3a u ero XuMu4ueckyro popmyiy.

4. OTtHOcHUTEIbHBIE IUIOTHOCTU ra3oB MO BO3ayXy pasHbl: a) 0,9; 6) 3,17. Onpenenure
Maccy | 11 kaxkmoro rasa.

5. Omnpenenure, Kakoil 310 MeTasl, eciau 1,6 r kanbuus 1 2,615 T 1ByXBaJE€HTHOTIO Me-
Tajula BBHITECHSIOT U3 KUCJIOTHI OJUHAKOBBIM 00bEM BOAOpOAA MPHU OJHUX U TEX KE
YCIIOBHUSX.

6. Xunopug Mmeramia coaepkut 69% xnopa. OTHOcHUTeNbHAsE aTOMHas mMacca MeTallia
paBHa 47,9. Onpenenute cTeneHb OKUCICHUS METaJJIa B 3TOM COEAMHEHUHU.

7. Tlpu temneparype 100°C u nasnenun 50 atm. ra3 3anumaeT oobeM 10 m3. [Ipuseaute
00bEM 3TOr0 raza K H.y.

8. HamummTe monHbIE 3JIEKTPOHHBIE KOH(MUTYpPAIIMH aTOMOB 3JIEMEHTOB C TOPSIKOBHI-
MU HOMepaMmu 15 u 23. YKaXxuTe BAJICHTHBIE DJIEKTPOHBI ATUX JJIEMEHTOB.

9. Hamummre 31eKTPOHHBIE KOHMUIYPaIlMU aTOMOB Cepbl U XpoMma U uoHOB S* u Cr’',
CpaBHuTE panycbl aTOMOB U MOHOB.

10. V kakux u3 HUXKE NPUBEIACHHBIX MOJIEKYJ XUMUYECKHUE CBSI3M UMEIOT MOJIIPHBIN Xa-
paktep: Oz, CO, HF, N>, NHs.



11. Onpenenure BAJICHTHOCTh aJIIOMUHUS B OCHOBHOM U BO30Y>KJIEHHOM COCTOSIHUSIX.

12. Yemy paBHa macca | MOJIb SKBUBAJICHTOB OJIOBA B PEAKIIUSIX €TI0 BOCCTAHOBIICHHMS: &)
Sn*" +2e = Sn**; 6) Sn*" +4e = Sn®

13. PaccuuTaiiTe MOJIIpHYIO MacCy SKBHUBAJICHTA jKeJie3a B COEAUHEHUAX €r0 C KUCIOPO-
oM, coaepxamux a) 70 u 6) 77,8% xenesa.

14. Onpenenure 3KBUBAICHT U MOJISIPHYIO MacCy SKBUBAJE€HTa MOHOB JKE€JI€3a B MPUBE-
neHHbIX peakuusx: a) Fe’ +1e = Fe?*; 6) Fe** + 30H™ = Fe(OH);

15. PaccumnTaiite MOJIIpHYIO Maccy sKBUBajieHTa Metaiuia, eciv 0,029 T ero BBITECHSIOT
u3 kucaotsl 30 M1 Bogopoaa (H.y.).

Moayab 2. TepMoguHAMUKA M KHHETHKA XHMUYECKHX MPOLECCOB

Tembl JIEKIMOHHBIX 3AHATHIA:

TepmonnHamMuKa XMMUYECKHAX MPOLECCOB. DYHKIIMM COCTOSHUS: BHYTPEHHSISI DHED-
TUsl, DHTANbIUS

@OyHKUMU COCTOSTHUS: dHTponus, sHeprusi ['n06ca. HampaBnenue mpoTexkanust xu-
MHYECKUX PEaKLui

XuMHYECKasi KNHETHUKA. BiusHMEe Ha CKOPOCTh XMMHUYECKUX PEAKIMN KOHIEHTpa-
L1, JABJICHUS

BiisiHue Ha CKOpPOCTb XMMHYECKMX PEaKLUi TeMIIepaTypbl, KaTaJIu3aTopoB. Xu-
MHYECKOE PAaBHOBECUE

TeMbl IpaKTHYECKHUX 3AHATHIL:
TepMoarHaMUKa XUMHYECKHUX PEAKIUAN
Kunetnka XUMUYECKUX peakini

TeMbl 1200pPATOPHBIX 3AHATHIM:
OnpeneneHue 3HTAIbIUU PEAKIUN
CKOpOCTh XUMHYECKHX PEAKIHI. XUMHUYECKOE PAaBHOBECUE

HN3yuyuB 1aHHBIN MOAYJIb, CTYI€HT JOJIKEH:

MMETh TPEACTaBICHUE 00 SHEPreTHYECKUX HM3MEHEHHSIX B CHCTEMax, B KOTOPBIX
MPOUCXOAUT B3aUMOJICHCTBUE MEXK]Y BEIIECTBAMU;, CKOPOCTU XUMHUYECKUX PEaKIUi U
METOJaxX €€ PeryJUupOBaHUs.
3HATh:

TepMOJMHAMUYECKUE (PYHKIMU COCTOsIHUA, crnoco® u3 pacuera (3akoH ['ecca m ero
CJICJICTBHE);

BJIUSIHUE TEMIIEpaTypbl Ha BO3MOXKHOCTh MPOTEKAHUS PEAKIIMU B 3aBUCUMOCTH OT YMC-
JICHHBIX 3HAYEHUHN SHTAIBIIUN U SHTPOIHNH PEAKIUU;

BIIMSHUE HA CKOPOCTh XUMHUYECKOW PEAKIHUU KOHLEHTpalUMU (3aKOH JEHCTBYIOIIUX
Macc);

BIIMSHHE HAa CKOPOCTh peakuuu Temmeparypsl (mpaBwio Bant-I'odda m ypaBHeHue
Appenuyca);

BIIMSIHME HA CKOPOCTh PEAKIIMU KaTalnu3aToOpOB;

XUMHYECKOE paBHOBECHE U CIIOCOOKI ero cMenenus (npunuu Jle [larensbe)



yMeThb:

MPOBOJIUTH XUMHUECKUN IKCTICPUMEHT U aHAJIN3 TTOJTyUYEHHBIX Pe3yJIbTaTOB;
ONpPENEeATh BO3MOXKHOCTh IPOTEKAHUS PEAKIINH;

pEryJIupoBaTh CKOPOCTh XMMUYECKON PEaKLIUH.

MeTtoanyeckune peKOMeHAAIUM M0 U3YUYEHUIO MOTYJIsI
[Ipu ocBOeHUU MOTYJII HEOOXOAUMO:

U3YYUTh YYEOHBIH MaTepHall MO0 COOTBETCTBYIOIIEMY MOIYJIIO TUCIUIUIMHBI, UCTIOIb3YS

JICKIIMOHHBIA MaTepHall ¥ JINTEPATyPy 10 JAHHOU TEMATHKE;

AKIICHTUPOBATh BHUMAHUEC HA: YHTAJBIINNA 00Pa30BaHMsI, CTOPAHUS M PEAKIIUU; SHTPOITUN

BEIIECTBA U peakuuu; dHeprun [ nboca; KHHETUYECKUX YPaBHEHUSIX ISl TOMO- U T€Tepo-

TEHHBIX PEaKIUi; SHEPTHH aKTUBAIUU;, OCOOCHHOCTSIX MPOTEKAHUS T€TEPOTEHHBIX IMPO-

[[ECCOB; XUMHUUECKOM PaBHOBECHH U CIIOCOOAX €ro CMEIICHHUS.

OTBETHUTH Ha KOHTPOJILHBIC BOIIPOCHI:

1. Ilpu coenunenun 3,2 r xene3a ¢ KuciaopoaoM Beiaenuioch 40 k/lx tema. Paccun-
TalTe YHTANBINI0 00pa3oBanus okcua xenesa (I).

2. PaccuuTaiiTe TeIIOTBOPHYIO CIOCOOHOCTh METaHa.

3. PaccuwMraiiTe KOIMYECTBO TEIIA, KOTOPOE BBIAEIUTCS IIpH cropanun 50 m> cmecw, co-
crosiieit u3 50% kucnopona, 25% Bogopoaa u 25% yriieKuciaoro rasa.

4. CpenaiiTe BBIBOJ O BO3MOXXHOCTH CAMOIIPOU3BOJIBHOTO MPOTEKAHUS PEAKIIUU B CTaH-

JapTHEIX YCIOBHAX, €ciu n3BecTHO, uto AH, = - 293 /I, AS,’ = 27 JIx/K.

Paccuuraiite sutanbnuto peakuun: 2NaOH ) + H2SO400) = NazSOusrs) + 2H2O ).

6. Ompenenure 3HAKW U3MEHEHUS SHTAIBIIUU U SHTPOIUU IS CIECAYIOMIETO TEPMOJIU-
Hamuueckoro mpoiecca: 2Hor) + Ozry = 2H2O(y.

7. B Kxakux ciyyasix SHTaJbIUS CTOpPaHHs MPOCTOrO BEIIECTBA pPaBHA HSHTAIBIIMKU 00pa-
30BaHUs CI0KHOTO?

8. Kak BbIpakaeTCcsi CKOPOCTh XMMHYECKON PEAKIMU 0 3aKOHY JIEHCTBYIOIIMX Macc B
TOMOT€HHBIX U T€TEPOreHHBIX pPEeaKIHIX?

9. Ompexnenure OOIIMIA ¥ YACTHBIE MOPSAKU 110 KOMIIOHEHTaM CIEAYIOMIeH XUMUYECKON
peaxiuu: 2C2Hg + 70, ™ 4CO; + 6H2O0.

10. Bo ckoibKkO pa3 M3MEHUTCS CKOPOCTh PEaKIMU MPU W3MEHEHHH TeMIIepaTyphl Ha
30°C, ecu y = 3,0?

11. Kak u3zmeHurcst vgp razodaznoit peakiuu 2A + 3B = 2C npu yBeTWYEHUN JTaBICHUS
B 2 paza?

12. Tlouemy vyp peakiuu Na + HoO — otiaugaetcst oT vnp peakiuu Ca + H,O —?

13. Hanumure MaTeMaTH4YeCKOE BBIpaKEHUE N7 CKopocTu npsiMoi peakiuu CaOrms) +
COzr) — CaCO3(w).

14. 3meHenne kakuxX (haKTOPOB BHI30BET CMEIIEHUE PABHOBECHUSI OOpAaTUMOU peakiuu

e

N, + 3H, <2 2NH;3; AH» =-92 K/ B cTOpoHy npsiMOii peakuuu?
15. Boiuucnure MCXOAHbIE KOHIIEHTPAIIMU BEILECTB, €CJIM PAaBHOBECHBIC KOHIICHTPALIUU
m3BecTHbl: 2NO + Cl, <> 2NOCI, [NOJ=1,5 monb/1, [Cl2]=1 mons/n, [NOCI]=0,5

MOJIB/ 1.

MoayJb 3. PacTBOpbI U JUCHIEPCHbIE CHCTEMbI

TeMbl JTeKIIMOHHBIX 3AHATHM:



PactBopprl. CriocoObl BBIpaKEHHSI KOHIIEHTpAIlMd pacTBOpoB. KosmMratuBHbIC
CBOICTBA pacTBOPOB

CBoiicTBa pacTBOPOB 3JEKTPOIUTOB: AMCCOLMAIMSA. MOHHOE MPOU3BEACHUE BOJBI,
MIPOU3BEICHUE PACTBOPUMOCTH, TUAPOIIH3 COJIEH, HalpaBIeHUE OOMEHHBIX PEAKITUi

Komonansie pacTBOphI: CTPOCHUE KOJIOUAOB, OJyYeHHUE U CBOICTBA

TeMbl NpaKTHYECKHUX 3AHATHIA:
CriocoObl BeIpaKeHHsI KOHIIEHTPALlMK PaCTBOPOB
CaolicTBa paCTBOPOB

Tema 1200paTOPHOIro 3aHATHS:
PacTBOpBI 251€KTPOIUTOB

N3yuuB 1aHHBIA MO1YJ/Ib, CTYAEHT J0JI/KEH:
UMETh TIPE/ICTaBIICHNE 00 HCTHHHBIX M KOJUIOWIHBIX PACTBOPAX; CBOMCTBAX PACTBO-
POB; criocobax BbIpaKEHUSI KOHIEHTPALIMU PACTBOPOB.
3HATh:
COCTaBHbBIE YaCTHU PACTBOPOB;
KOJIMYECTBEHHOE BHIPAXKEHUE COCTABA PACTBOPOB;
CBOICTBa pacTBOPOB HEIJIEKTPOJIUTOB M IJIECKTPOJIUTORB;
HampaBJieHHe 0OMEHHBIX MPOIIECCOB B PACTBOPAX JIEKTPOJIUTOB;
KOJUJIOUIHBIE PACTBOPHI: CTPOCHHE MULIEIIIbI, CBOMCTBA KOJUIOUIOB.
yMeTh:
MPOBOJUTH XUMUYECKUN IKCIIEPUMEHT M aHAJIU3 TTOJIYYCHHBIX PE3yJIbTaTOB;
OTPEENSITh KOHLIEHTPAIUIO PACTBOPOB;
OTpPEJIENSITh CBOMCTBA PACTBOPOB.

Meroanyeckne peKOMEHAAIUH 10 M3YYECHUI0 MOLYJIsI
[Ipu ocBOeHUU MOy HEOOXOAUMO:
U3YYUTh YYEOHBIH MaTepHall MO COOTBETCTBYIOIIEMY MOAYJIO TUCIUIUIMHBI, UCTIOIb3YS
JIEKIIMOHHBIA MAaTEPUAIl ¥ JIMTEPATYPY IO JAHHON TEMATHUKE;
aKLUEHTHPOBATh BHUMAHHME HA: COCTaB PACTBOPOB; CIIOCOOBI BBHIPAKEHHS KOHIICHTPAIUU
pPacTBOPOB; AJEKTPOJMUTBHI U HEDJIEKTPOJIUTHI; CBOMCTBA HEAIEKTPOJIUTOB U DJIEKTPOIH-
TOB; CTPOEHUE MUILIEILIIBL; KOATYJIALNIO KOJIJIOUIOB.
OTBETUTH Ha KOHTPOJIBHBIE BOIIPOCHI:
1. KakoB Tun XuMHYeCKOH CBSI3U B AneKkTponuTax? Kakue 31eKTpOoIuThl Ha3bIBAKOT MO-
TeHUuanbHeIMU? UcTUHHBIMU?
2. Hanwumure nucconmanuio a) cynbdura HaTpus U 0) ruapodocdara kanus mo nepBou
Y BTOPOU CTYIICHSIM.
BoIpa3uTe KOHCTaHTy Arccolranuu opToPpocGOopHO KUCIOTHI IO MEPBOM CTYIIEHH.
4. Omnpenenute crenenb nuccounanuu 0,001 M pacTBopa yKCyCHOM KHUCIIOTBI, €CIIUA €€
Kn= 1,74 10°.
5. Uro noka3biBaeT u30TOHMYECKUH Kod(hduument? Kakas cBs3b CYLIECTBYET MEXIY
CTENEHBIO JUCCOLUALIAN NEKTPOIUTA U U30TOHUYECKUM KO3 PumeHTom?
6. Ompenenure Temmneparypsl kuneHuss u 3amep3zanus 0,01 m pactBopa cymnbdara
HATpPHsI, €CIIU CTETIEHb JUCCOLMALMU coCcTaBisIeT 54%.
7. UTO Ha3bIBAIOT MOHHBIM IPOU3BEAECHUEM BOJIbI? UemMy OHO paBHO?

(98}



8. Ompenenute pH a) 0,1 M pactsopa KOH u 6) 0,1 M pacrsopa NHsOH (Ky=1,74-10"
5
).

9. Omnpenenure pacTBOPUMOCTL TMAPOKCH/IA ANMOMUHUS, eciu ero 1P = 5,7-10732,

10. Paccumuraiite ocmornyeckoe aasienne 0,002 M pacTBopa GeH301a IpH TeMIepaType
17°C.

11. HanmumuTe ruaposn3 Claenyomux CoJied U ONPENeNINTe CPpey UX BOAHBIX PACTBO-
po: NaNOs3, ZnCl,, Na,S, CH;:COONHa.

12. TlokaxkuTe CTpOEHUE MUIEIUIbl MPU NPUIMBAHUU M30BITKA pacTBOpa TUAPOKCHUIA
HATpHs K pacTBOPY XJIOpUJIa IUHKA.

13. Ilokaxkute CTpOSHHE MMILEIUIBI IPY NMPUIMBAHUU M30BITKA XJIOPHIA LIMHKA K PACTBO-
U THAPOKCH]Ia HATPHSL.

MoayJb 4. Di1eKTPOXUMHUYECKHE MPOLECChI

TeMbl JeKIIMOHHBIX 3aHATHM:

DNEeKTPOXUMUYECKHE CUCTEMBI. ["allbBaHNYECKHE HIEMEHThI
DJNEeKTPOIN3 paciylaBOB U BOAHBIX PacTBOPOB. 3akoHbI Papaest
Koppo3sus metamnoB. CriocoObl 3a1IUTHl METAJUIOB OT KOPPO3UH

TeMa NpaKTHYECKOI0 3aHATHS:
DNEeKTpOXUMUs

Tembl 1a00opaTOPHBIX 3aHATHIA:
OKHCIUTENBHO-BOCCTAHOBUTEIIBLHBIE PEAKLIN
Kopposus merannos

N3y4yuB JaHHBIA MOAYJIb, CTYJACHT J0JIKEH:

UMETh TIPEJICTABIICHUE 00 OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIHSIX; JIEKTPO-
XUMUYECKHUX MPOIECCax: ralbBAHUYECKHUX, SJIEKTPOJIN3a, KOPPO3UH.
3HATh:
METO/Ibl YpaBHUBAHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEaKui (METON 3JIEKTPOH-
HOTO OaslaHca U MOJypeaKIuii);
raJIbBAHUYECKHE MPOIIECCHl M padOTy TalbBAHUUYECKUX DJIEMEHTOB;
AJIEKTPOJIU3 PACIIIABOB M BOJHBIX PACTBOPOB AJIEKTPOIUTOB;
3aKOHBI AJIEKTPOIIH3A;
BU/IbI KOPPO3UH U MEXaHU3MbI UX TPOTEKAHMUS,
CIOCOOBI 3aIIUTHI METAJIIIOB OT KOPPO3UHU
yMeTh:
MPOBOJIUTH XUMHUECKUN IKCTICPUMEHT U aHAJIU3 TTOJTyUYEHHBIX Pe3yJIbTaTOB;
paccTaBisITh KO3(PPUIIMEHTHI B OKUCITUTEIbHO-BOCCTAHOBUTEILHBIX PEAKITUSX;
COCTAaBJIATH FAJIbBAHUYECKHE MPOIIECCHI, ONPEACIIATH AMEKTPOABUKYIIYIO CHITY TaabBa-
HUYECKHUX 3JIEMEHTOB;
COCTABIJIATH MPOLIECCHI AIIEKTPOJIN3a PACIUIABOB U BOJHBIX PACTBOPOB 3JIEKTPOJIUTOB;
OTIPENENSITh KOJMYECTBA O0PA3YIOMIMXCS Ha AJIEKTPOAAX BEUIECTB MPU IEKTPOIU3E;
COCTaBJISATh MPOIECCHl XUMHUECKOHN U DJIEKTPOXUMUUECKON KOPPO3UH;
noAOUPAaTh CIIOCOOBI 3AIIUTHI METAJIJIOB OT KOPPO3UH.



Mertoanyeckne peKOMEHAAIUH 10 M3YYECHUI0 MOLYJIst
[Ipu ocBOeHUU MOy HEOOXOAUMO:

U3YYUTh YYEOHBIH MaTepHall MO COOTBETCTBYIOIIEMY MOAYJIO TUCIUIUIMHBI, UCTIOIb3YS

JIEKIIMOHHBIA MAaTEpUAIL ¥ JIMTEPATYPY 110 JAHHON TEMATHUKE;

AKLUEHTHUPOBATh BHUMAHUE HA: METOJBI AJIEKTPOHHOrO OayiaHca W MOJypeakluii; rajabBa-

HUYECKHUE MPOIECChl; pabOTy rajibBaHMUECKUX 31eMeHTOB; pacueT DJC; aHOIHbIE U Ka-

TOAHBIE PEAKLUU IPU AJIEKTPOJU3e; 3aKoHbl Dapajes; TUIbl U MEXaHU3Mbl Pa3IMYHBIX

BUJIOB KOPPO3HUH; CIIOCOOBI 3aLIUTHI METAJIIOB OT KOPPO3HHU..

OTBETUTb Ha KOHTPOJIbHBIE BOIIPOCHI:

1. Kakyro cuctemy Ha3bIBalOT JICKTPOXUMHUUECKON?

2. CocrtaBbTe CXE€MY JIBYX T'aJIbBAHMYECKHX JJIEMEHTOB, B OJHOM M3 KOTOPBIX KOOAIBT
CITy>KHJ1 OBl KaToOM, a B IpYyroM — aHo/loM. Hanuimre ypaBHeHUs peakuui, Ipouc-
XOJALIUX MPU pabOTe ITUX JIEMEHTOB.

3. T'anpBaHMYECKU 3JEMEHT COCTOUT U3 XPOMOBOIO 3JIEKTpoJa, norpyxkerHHoro B 0,01
M pactBop CrSO4, u cTaHIAPTHOTO BOJAOPOAHOIO 3eKTpoaa. Hanumure ypaBHeHUs
ANIEKTPOAHBIX MpolieccoB. Yemy paBHa ero 3.1.c.?

4. KakuM ypaBHEHHEM KOJIUYECTBEHHO OMHUCHIBACTCA JICKTPOIU3?

UTo paccuuThIBaIOT C MOMOIIBI0 ypaBHeHUs: HepHcTa?

6. CocraBbTe€ CXEMY 3JIEKTPOJIM3a BOJHOIO pacTBOpa XJIOpHUJA HHMKENISI HA MHEPTHBIX
AIIEKTPOAAX.

7. CocTaBbTe CXEMBbI 3JEKTPOJIM3a BOJHOrO pacTBopa xyopuaa xenesa (II), ecnu: a)
AHOJT KEJIC3HBII; 0) aHOJ| YTOJIBHBIMH.

8. PactBop comepxut uonsl Zn>', Ni*, Fe**, Cu®' B omuHaKoBOI KOHLEHTpanuu. B ka-
KO TMOCJeI0BaTEIbHOCTA 3TH METAJUIbl OYJIyT BBLACIATHCA MPU JIEKTPOJIM3E, €CIH
HANPSDKEHHUE JOCTaTOYHO IS BBIACNIEHUs JTF000ro MeTasuia?

9. Bpruncnure Maccy HUKENS, BBIACIUBIIETOCA Ha KaTO/I€ MPU MPOMYCKAaHUU TOKA CUIIOMN
20 A yepe3 pacTBOp HUTpaTa HUKEIS B TEUECHHUH 22 4aCOB.

10. IIpu snextponuse pactBopa conu ojona (II) macca karona yBenuumnach Ha 4 r. Uto
IIPOM30LUIO IPU 3TOM Ha OJIOBIHHOM aHojie?

11. PaccuuTaiiTe 00beM KHCIOPOJIa, KOTOPBIA MOXKET OBITh MOJTYUYEH NPHU SJIEKTPOJIHU3E
TOKOM 5 A B T€Y€HHUE 2 4acoB, €CIIM BBIXOJI 10 TOKY COCTaBIISIET 85%.

12. IIpu npox0XAeHUHU Yepe3 pacTBOP COIM TPEXBAICHTHOIO METajljia Toka cuion 1,5 A
B TeueHuu 30 MuH Ha katojae Bbiaenwioch 0,18 r meranna. Beiuncnure MoOISIpHYIO
Maccy MeTajula U pacxo]l JIEKTPOIHEPTUH, €CIM U3BECTHO, YTO HAINPSDKEHHE B CETH
paBHO 6 B, a Bbxo 1o Toky 72%.

13. Kakoii KOHTakT siBisieTcs Hauboyiee KOPPO3MOHHOOMACHBIM Juia skene3a: Fe/Cu,
Fe/Sn, Fe/Ag?

14. B KOHTaKTe C KAKUM W3 METAJJIOB MEJIb SABJISIETCS aHOJOM: XPOM, 30J10TO, HUKEIIb.

15. HanuiuTe 31eKTpOXUMHUYECKHUE TPOIIECChl (AHOIHBIN M KATOIHBIN), IPOTEKAIOIINE B
koHTakte Al/Cu B pacTBOpe XJIOpHIa HATPHS.

e



12. YuyeOHO-MeTOAMYEeCKOe U MHPOPMALMOHHOE oOfecnedeHUe TUCHUIINHBI
(y4eOHOrO KYpca)

12.1. O6s13aTesqbHaAsA JUTEpPATYypa

No bubnuorpaduueckoe onucanue Tun (yueOHuk, yaedHnoe no- | Komnuectso B

/1 cobue, yueOHO- oubnmoTeke

METOANYECKOE Imocodue,
IPAKTUKYM, Jp.)

I | O0mas xumus. [DJIEKTPOHHBIN pecypc] :
TeopHs U 3a7ayd : yued. mocobue / H. B.
Koposun [u ap.] ; mox pea. H. B. Kopo-
BuHa, H. B. Kynemosa. - U31. 2-e, crep. - VYuebGHOe mocobue 3BC "Jlanp"
Cankr-IletepOypr : Jlans, 2017. - 492 c. :
Wi - (YueOHuku Ui By30B. CrieniuanbHas
nuteparypa). - ISBN 978-5-8114-1736-0.

2 | Xumusi [DnexTpoHHBIH pecypc] : yueO.
s By30B / JI. H. baunoB [u ap.] ; mon
Hayy. pen. U. JI. Ileppunosoii, T. B. Co-
konoBoi. - Cankr-IlerepOypr : Jlaus, Y4eOHuK OBC "Jlanp"
2016. - 272 c. : nn. - (YueOHUKH IS BY-
30B. CneumanbHas aureparypa). - ISBN
978-5-8114-2038-4

3 Bop3osa JI. JI. OcHoBbl 001Iell XUMUU
[DnexTpoHHEIH pecypc] : yued. mocobue /
JI.JI. bopzosa, H.IO. Yepnuxosa, B.B.
Axymes. - Cankt-IletepOypr : Jlans, VYuebHoe nmocobue OBbC "Jlansp"
2014. - 469 c. : un. - (YueOHUKH 7S BY-
30B. CnenuanbHag nureparypa). - ISBN
978-5-8114-1608-0.

AxmeroB H. C. OOmas u HeopraHude-
CKasg XHUMHsA [ODJIEKTpOHHBIN pecypc]
yae0. mocobue s By3oB / H. C. Axme-
4 | toB. - U3n. 8-e, crep. - Cankr-IlerepOypr VYuye6GHoe nocobue OBC "Jlanp"
: Jlans, 2014. - 743 c. : un. - (YueOHUKHU
s By3oB. CrienuanbHas JUTeparypa). -
ISBN 978-5-8114-1710-0.

12.2. JlomosHuTeJbHAs JUTEpaTypa M y4deOHble Marepuaiabl (ayamo-,
BH/1€0IIOCO0US U JP.)

e (donn Hayunoit 6bubamorexu TI'Y:

Ne bubnuorpaduyeckoe onrcanue Tun (yueOHUK, yueOHOE KommnuecTso B
n/m nocobue, yueOHo- oubnanorTeke
METOIMYECKOE TTocodue,
IPAaKTUKYM, ayJI10-, BU-
JIE0TnI0Cco0us U JIp.)

IMassaoB H.H. O0mias u HeopraHudeckast

. VY4ueOHuK OBC "Jlanp"
XUMHUsL [DIIeKTPOHHBIH pecypc] : ydeOHUK




/1

bubnuorpadudeckoe onrcanue

Tun (yueOHUK, yueOHOE
nocobue, yueOHO-
METOIMYECKOE TTocodue,
NPaKTHKYM, ayJI10-, BU-
JIE0TI0CO0us U JIp.)

Komnuectso B
onbInoreke

/ H. H. ITaBnos. - U3n. 3-e, ucrp. u 1ot -
Cankr-IletepOypr : Jlans, 2011. - 496 c.
: Wi - (YueOHuku 11s1 By30B. Criernuanb-
Hasg Jjuteparypa). - ISBN 978-5-8114-
1196-2.

boarpomerok B.B. O0mas xumus [Dnek-
TPOHHBIN pecypc]: yueb. mocobue / B.B.
bontpomerok — MuHck : Belmiimas
mxona, 2012. — 624 c.: un. — ISBN 978-
985-06-2144-3.

YyebHoOe 1mocodue

OBC
"IPRbooks"

O0massi W HeopraHuyeckass XUMHUA
[DnexkTpoHHBIN pecype]| @ yued.-MeTof.
nocobue / H. III. Mudraxosa [u ap.]. -
Kazans : U3g-so KHUTY, 2013. - 184 c.
- ISBN 978-5-7882-1488-7.

Y4eOHO-METOIUYECKOE
nocooue

9BC
"[PRbooks"

Crace H. ®@. Pemenue 3amgau o oOmei
XUMHUH [ DJNEeKTPOHHBIH pecypc]| : yueOl.
nocobue / H. ®@. Cracp, A. B. Kopmry-
HOB. - U31. 3-¢, crep. - Cankr-IleTepOypr
: Jlansw, 2016. - 168 c. : w1 - (Y4eOHUKHN
Ui By30B. CrienuanbHas JIMTEpATypa). -
ISBN 978-5-8114-2274-6.

Y4yebHoe mmocobdue

OBC "Jlanp"

Cracp H. ®@. 3anauu, ynpaxHeHus U Bo-
MPOCHI 10 O0IIEeH XUMHH [ DIEKTPOHHBIN
pecypc] : yue6. mocobue / H. @. Cracs,
B. H. Jluceukwuii. - U3n. 5-e, crep. -
Cankr-IlerepOypr : Jlans, 2017. - 108 c.
: W - (YaeOHuku 1151 By30B. Crieriuaib-
Has swureparypa). - ISBN 978-5-8114-
2282-1.

Y4yebHoe rmocobdue

9BC "Jlanp"

AxmeroB H. C. JlaGoparopHbie u ce-
MUHApCKHUE 3aHATHUSA 10 001el U Heopra-
HUYECKOW XUMUM [ DJIEKTPOHHBIN pecypc]
: yue0. mocooue st By30oB / H. C. Axme-
toB, M. K. Asmu3ona, JI. . bagwruna. -
3n. 6-e, crep. - Cankt-IlerepOypr :
Jlanb, 2014. - 367 c. : un. - (YueOHUKH
Jutst By30B. CrienManbHas JIUTEpaTypa). -
ISBN 978-5-8114-1716-2.

Y4yebHoe mmocobdue

OBC "Jlanp"

COI''TACOBAHO

Jupekrop Hay4yHOM OUOIHOTEKN

«

» 20 T.

(MIT)

(noonucy)

A.M. AcaeBa
(U.0. @amunusa)




12.3. Ilepeyennb pecypcoB HMHGOPMANMOHHO-TEJIEKOMMYHHKAIMOHHOM

cetu "UnTepuer"

WebofScience[DnekTpoHHBIH pecypc]| : MyJIbTHIUCIHUIUIMHAPHAS pedepaTuBHas Oaza
nanHeix. — Philadelphia: ClarivateAnalitics, 2016— . — Pexum goctyma
apps.webofknowledge.com. — 3ari. ¢ skpana. — f3. pyc., aHII.

Scopus[DnekTponHbIil pecypc| : pedeparnBHas 0a3a maHHbIX. — Netherlands: Elsevier,

2004— . — PexxuM goctymna : scopus.com. — 3ari. ¢ 3KpaHa. — 3. pyc., aHri.
Elibrary[OnexTpoHHblii pecypc] : HaydHas 31eKTpoHHas 6ubnuoreka. — Mocksa : HOB,
2000— . — Pexxum noctyma : elibrary.ru. — 3ari. ¢ skpana. — S3. pyc., aHri.
SpringerLink[DnextponHsiii pecypc] : [0a3a manubix]. — Switzerland: SpringerNature,
1842— . — Pesxum noctymna : link.springer.com. — 3ari. ¢ 3kpaHa. — SI3. aHri.

12.4. IlepeyeHb NPOrPaAaMMHOI0 O0eCIIeYeHUSA

Ne HaumenoBanue I1O Kosmn4yecTBo | PexkBuU3MTHI 10T0OBOpa (1aTa,
n/n JIMLIeH3H I HOMep, CPOK JIeiiCTBHSA)
1 | Windows 1398 Ne619935341, 2013 r. Oec-
CPOYHBII
2 | Office Standart 1398 Ne61935138 ot  28.05.2012
OeCCPOYHBII

12.5. Onucanue MaTepHaIbLHO-TEXHUYECKOI 0a3bl, HEOOXOAUMOM I

OCYIIECTBJIEHHS 00Pa30BaTEJIHLHOI0 MPoIlecca Mo AUCHHUILINHE (MOTYJIIO)

HaumenoBanue 060pyno-

BAHHBIX YYeOHBIX Ka0u- . = e X
N dakTnyeckuii agpec - 2 2
HETOB, J1aGopaTopuii, Ma- 2 =
Ne Ilepeyenb 0CHOBHOrO 000py- | y4eOHBIX KaOHHETOB, = S EFE
CTEPCKHUX H JP. 00bEKTOB . s £ 3
n/n A0BaHUSA JiabopaTopuii, Ma- = = 5 S
AJI51 IPOBE/IEHUsI MPAKTH- S =S
CTePCKHX M Ap. = £
YeCKHUX U J1a00paTOPHbIX = =z =
3aHATHH
Jlabopatopus "Anamutuue- | CTobI TaOOPATOPHBIE OCT- 445020 Camapckas 83,4 20
ckas xumus" (A-207) POBHBIE, IIOJIKU IS [IOCY- 06u1. r. TonbsTTH, YII.
161, CTOJTBI Ta00OpaTOpHBIE C benopycckas, 16-b,
noskoi akBaguctmsTop A9- | mo3unus no TIT Ne 28
10, Moiika HepxkaBeroIas, 2 atax (A-207)
neus MyQebHas, CyIIMIbHBIHI
mkad Snol58/350, moiiku ia-
OopartopHasi , Kad BEITHKHON
, CTOJI IUCbMEHHBIH , TyMOBI
1 JUIS TIOCY/Ibl U PEaKTHBOB ,
ueHTpudyra saboparopHas
OIlu-3 , aHaTUTHYECKHE BECHI
BJIP-200 , Bechl 1aboparop-
ueie HCB123 , dhoromerp ¢o-
tosnekTpudeckuit KOK , pH-
MeTp -uoHomep pH-121 , no-
Homep Dxcnepr001 , noHomep
N-160M , KOHIYKTOMETP
AHNOH , TabypeTsI 1abopa-
TOpHBIE , XUMHECKasl ITocy1a
2 JlabopaTopus "O0mas u Crouet 1aboparophsie , Cromsr | 445020 Camapckast 83,5 20




HaunmenoBanue 060pyno-

BAHHBIX YU4eOHbIX Ka0u- . s o X
" dakTUYecKuil aapec S g 2
Ne HETOB, 1a00paTOPHii, Ma- IlepeyeHb OCHOBHOIO 0GOpPY- | y4eGHBIX KAOMHETOB, 5 § F =
CTEPCKHX M JIP. 00beKTOB . s o9
n/m JA0BaHUs J1abopaTopuii, Ma- g = 52
AJI51 IPOBE/IeHUs MPAKTH- S =S
CTePCKHX M Ap. = s 2
YeCKHX UM J1a00pPaTOPHBIX = =
3aHATHH
Heopranuyeckas Xumus" nabopaTopHbIe OCTPOBHBIE, 061 r.TonbsTTH, YII.
(A-216) CTOJI IPUOOPHBIN;OJNKH JIIIS Benopycckas, 16-b,
[OCY/Ibl, MOMKH HEPIKaBEIO- no3uuust o TIT Ne 10
we , TyMOBI TSl TIOCYIBI U 2 atax (A-216)
PEaKTHUBOB, BBITSHKHOM IIKaQ,
CTOJI HUCHbMEHHBIH , BBIIPSIMU-
Tenb B-24 | cymmneHBIN mKkad
snol 58/350 , akBagUCTHILIA-
Top [2-10, BeChl 2IeKTPOH-
ueie HL-200 , npubops! aist
OIIpe/IeNICHUs] SKBUBAJICHTA,
IPUOOPHI AJISE ANIEKTPOIN3A ,
TEPMOCTaTUPOBAHHBIN CTaKaH,
IIEKTPOILINTKA , TEPMOMETPHI
CIHMPTOBBIE, TEPMOMETPHI
PTYTHBIE, XUMHYECKast HOCYIA.
VYuebnas aymutopus mis | CTOJNBI yYeHUYECKHE IBYX- 445020 Camapckas 65,8 40
MIPOBEACHUS 3aHATHH JIeK- | MeCTHBIE (MOHOOIOKH) , CTOI 00:1. T.TonpATTH, YII.
UOHHOTO THMA. Yd4eOHas | MPeroaaBaTeNbCKUil , CTYII Benopycckas, 16-b,
ayIUTOpUs [UIsl IPOBELe- | MPENoJaBaTENIbCKUM , JOCKA mo3utust o TIT Ne 2
HUS 3aHATAH CEMUHAPCKOTO | ayAnTOpHAas (MEJIoBas). 3 arax (A-304)
Tuna. Y4eOHas ayauTopHs
JUIsL KypCOBOTO MPOEKTHPO-
BaHUS (BBIIOJIHEHUS Kyp-
3 COBBIX pabotr). VYueOHas
ayJIUTOpHs ISl IIpOBeJie-
HUSI TPYNIOBBIX W WHIWBH-
IyaJIbHBIX ~KOHCYJBTalUi.
YueOHast aymuTopus Ui
MPOBEJCHUS 3aHATUH  Te-
KyIIEro KOHTPOISI U Mpo-
MEXYTOYHOH arTecTa-
1un.(A-304)
VYuebnast ayautopust Juisi | CTOJIBI y4YEHHUECKHE JIBYX- 445020 Camapckas 42,7 40
NPOBEJCHUS 3aHATHUH JIeK- | MecTHbIe (MOHOOJIOKK), CTOJ o6u1. r. TonbsTTH, YII.
LIUOHHOrO THMA. Y4eOHas | MpernoJaBaTelbCKUM, CTYII Bbenopycckas, 16-b,
ayIuTOpusa Uil MpOBEHAe- | MPENnoAaBaTeNbCKUil , JocKa no3unus o TII Ne 3
HUSI 3aHSTHH CEMHHAPCKOTO | ayIuTOpHas (Menosas), Tab- 3 srax (A-306)
Tuna. YueOHas ayauropus | Jmna MeHpeneesa .
JUISL KypCOBOTO TPOEKTHPO-
BaHMA (BBIOJIHEHUS Kyp-
4 COBBIX paboT). YueOHas
ayauTopHus Al MIPOBEJE-
HUSI TPYNIOBBIX W WHIUBH-
IyaJbHBIX ~KOHCYJbTaLUi.
YueOHass ayauTopus IS
MPOBEJCHUS 3aHATUH  Te-
KyIIEro KOHTPOJSI W Mpo-
MEXYTOYHOH  aTTECTALH.
(A-306)
VYuebnas aymutopus mis | CTOJNBI yYeHUYECKUE IBYX- 445020 Camapckas 60,9 57
MIPOBEACHUS 3aHATHH JIEK- | MEeCTHBIE (MOHOOIOKHM), CTOM 00:1. T.TonBATTH, YII.
5 UOHHOTO THIA. Yd4eOHas | MMpermoaaBaTeNbCKU, CTYI Benopycckas, 16-b,

aymuToOpHA U1 TIpOBEje-
HUSI 3aHATHH CEMUHAPCKOTO

NpernoaaBaTeIbCKUM , TocKa
aynuTopHas (MenoBas), Tab-

no3unus mo TII Ne 24
3 srax (A-307)




n/n

HaunmenoBanue 060pyno-
BAHHBIX Y4eOHBIX Ka0u-
HETOB, JIa0opaTopHuii, Ma-
CTEPCKHX M JIP. 00beKTOB
AJI51 IPOBE/IeHUs MPAKTH-
YeCKHX UM J1a00pPaTOPHBIX
3aHATHI

IlepeyeHb 0OCHOBHOI0 000pPYy-
JAOBaHMSA

dakTUYecKuil aapec
Y4eOHBIX KAOHMHETOB,
aabdopartopuii, ma-
CTePCKHX M Ap.

Iaowanp, M2

KoanuectBo

MmMOoCaT0YHBIX

MecCT

TUna. Y4eOHas ayauTopHs
JUIsL KypCOBOTO MPOEKTHPO-
BaHMs (BBIOJIHEHUS Kyp-
COBBIX paboT). YueOHas
ayIuTOpHUs OISl TIPOBEJIe-
HUSI TPYNIOBBIX W WHIUBH-
IyaJbHBIX ~KOHCYJbTaLUi.
Y4eOHast aymuTopus IS
MPOBEJCHUS 3aHATUH  Te-
KyIIEro KOHTPONS U Tpo-
MEXYTOYHOH aTTeCTalUH.

(A-307)

nmia MeHzeneesa .

KomnbsroTepHsrit KJIacc.
VYueOHass aymutopus s
MPOBEACHUS 3aHATUH JICK-
I[IMOHHOTO THMa. Y4yeOHas
aymuTOpHS JUIA  TIPOBEHe-
HUS 3aHATANH CEMUHAPCKOTO
Tuna. YdeOHas ayauTopus
IS TIpoBeJieHus Jrabopa-
TOpPHBIX paboT. YueOHas
ayIUTOpHUs Uil KypCOBOTO
MIPOEKTUPOBAHUS  (BBINOJI-
HEHUs KypCOBBIX padoT).
VYueOHass aymuTopus s
MPOBEACHUS TPYIIOBBIX U
WHIWBUAIYAITbHBIX KOH-
cynmpTanni YdueOHas ayau-
TOpUS JUIA  TIPOBEICHUS
3aHATUM ~ TEKyIIEro KOH-
TPOJsL U IPOMEXKYTOUHOH
arrectammn.(YJIK-307)

CTOJBl yUEHUYECKHE, MIEpe-
HOCHOM MPOEKTOp, CTOJ Mpe-
[10/1aBaTeIbCKUM, CTYIIbsI, 10C-
Ka ayauTopHas (MapKepHasi),
IIK ¢ Bbxomom B cetb MHTED-
HET .

445020 Camapckas
06u1. r. TonbsTTH, YII.
Benopycckas, 16-B,
no3urud mo TIT Ne 55
3 arax (YJIK-307)

69,6

16

KommbsrotepHsIit KJ1acc.
Ilomewmenue nas camocTo-
ATENILHOH paboThl. Yuel-
Hasl ayIUTOpUA I IIPOBe-
JICHUS] 3aHSATHH CeMHHap-
CKOro  THma.  Yd4eOHas
ayJUTOPHS sl KypCOBOTO
MIPOEKTUPOBAHUS  (BBIMOJ-
HEHHS KypCOBBIX pabor).
YyeOHast aymuTopus s
MPOBEJCHUS] TPYHIOBBIX U
WHIUBHUIYaJIbHBIX KOH-
cynpTanuii. YueOHas ayau-
TOpUsL I NIPOBEACHUS
3aHATUM ~ TEKYyILEro KOH-
TPOJII W TPOMEXKYTOYHOM
arrecraiun.(I’-401)

Crombl y4eHUIECKHUE, CTYIIbs
yuennueckue, I1K ¢ Berxogom
B ceTb MHTEpHET

445020 Camapckas
0051. 1. TonBsITTH, YII.
benopycckas, 14, no-
surud mo TII Ne 48

4 stax (I'-401)

84,8

16




