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XuMusa

paboyas nporpaMma JUCIUIIIAHBIL (MOTYIIs)

3akperuiena 3a kadeapoi EcTecTBeHHO-HAYYHBIX TUCHUIIIMH
O6pa3oBarenpHast 26.03.04 Hampasnenue  moarotoBku "MH)keHEpPHO-3KOHOMHYECKOE
mporpamma TEXHOJIOTHH U OM3HEC-MPOLIECCOB BOJHOTO TPaHCIOpTa"

TIpoduis "UmkeHepHO-9KOHOMUYECKOE oOecTieueHre OU3HEC-TIPOIECCOB"
roJl Hayaja noaArotoBku 2025

Kpanmudukanus O0akaJyiaBp

Dopma o0yaeHHs O4YHasA

OOmas TpyJ0eMKOCThb 33ET

YacoB o yaeOHOMY ITaHy 108 Bupgs! KOHTpoOJI B ceMecTpax:
B TOM YHCIIE: 3a4eThl 2

ayIUTOPHBIE 3aHATHUS 32
caMmocTosTeNbHast pabora 74

Pacnpezlenenue YacCoB JUCHHUIVIMHBI ITO0 CEMeECTPamM

Cemectp
(<Kypc>.<Cemectp 2(1.2)
Ha Kypce>) Htoro
Henens 192/6
Bun 3ansaruit v | PO | v PIT
Jlexun 16 |16 (16 |16
JlabopaTopHbie 16 (16 |16 |16
Wnas KoHTaKTHas 2 2 2 2
pabora
Uroro ayn. 32 132 |32 |32
KonrakrtHast pabota |34 (34 (34 (34
Cam. pabora 74 |74 |74 |74
HUrtoro 108 [ 108 | 108 | 108

obecrieuenue



Paboyast mporpamMma qUCIHHUILTAHBI

Xumus
pa3padorana B coorBercTBUM ¢ PI'OC:

DenepanbHbIil rocynapCTBEHHBIH 00pa30BaTENIbHBIN CTaHIAPT BHICIIET0 00pa30BaHus - OakanaBpuar 110 HapPaBICHHIO TOATOTOBKA
26.03.04 NrxeHepHO-?KOHOMHIYECKOE 00eCIIeueHNe TEXHOIOTHI 1 OM3HEC-IIPOIIECCOB BOAHOTO TPAHCTIOPTa (TIpHKa3 MuHOOpHAYKH
Poccun ot 27.07.2021 r. Ne 676)

COCTABJICHA HA OCHOBAHHH Y4e0HOI0 IJIaHA 00pa30BaTeIbHON MPOrPAMMBI:

26.03.04 Hampasnerne nmoarotoBku "MHKeHEpHO-3KOHOMIUYECKOE oOecTiedeHre TeXHOIOT Uil 1 OM3HEC-IIPOIECCOB BOJHOTO
TpaHcnoprta"

ITpoduns "NHkeHepHO-9KOHOMUYECKOE 00ecTieueHre OU3HEC-TIPOIECCOB"

roJ1 Hayajia noArotosku 2025

PaGouyro nporpamMmy cocTaBuJi(u):
K.c.-X.H., [Joyeum, bormywxuna Tamvana Huxonaesna
Pabouas mporpamMma oro0peHa Ha 3aceqaHIH Kadeapsl EcTecTBeHHO-HAYYHBIX AMCIHMILIMH

3aBenyromuii kadenpoit Jlunesuu Onpra Mropesra



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | Llenpfo AUCIMILUTMHEI ABNISETCS 0OecTedeHre 6a30BOro ypOBHS 3HAHUH U YMEHHH, HEOOXOANMBIX U 00eCIIeUCHUS
CHOCOOHOCTH UCIIOIb30BaTh OCHOBHBIE 3aKOHBI XMMHUH B IPO(YECCHOHANBHOMN JIESITeIbHOCTU

2. MECTO JUCIIUIIVIMHBI B CTPYKTYPE OOII

Huxn (pazpen) OOIT: | B1.0

2.1 | TpeGoBaHus K IpeIBAPHTEIbHOM IOATOTOBKE 00y4aI0LIeIroCs:

2.1.1 | BBenenue B mpodeccuto

2.1.2 | Uctopus (uctopust Poccun, BceoOIias HCTOpPHST)

2.1.3 | Oxonorus

2.1.4 | BBenenue B mpodeccuto

2.2 | AucuMnJMHbI M NPAKTHKH, AJI5 KOTOPbIX OCBOEHUE TAHHOMH TUCHUILUINHBI (MO1Y/Is1) HEOOX0AMMO KaK
npeauiecTByIoLee:

2.2.1 | MarepuanoBenenue. TeXHOIOTHS KOHCTPYKIIMOHHBIX MaTEpHUajIOB

2.2.2 | dusuka

2.2.3 | MeTpoJtorusi, CTaHIapTU3AIMS U CePTUHUKAIIS

2.2.4 | ConpoTHUBICHHE MAaTEPHATIOB

2.2.5 | TeopeTnueckasi MEXaHUKa

2.2.6 | TeopeTuueckue OCHOBBI JEKTPOTEXHUKU

2.2.7 | I'mppomexaHuka

2.2.8 | letanu MallMH U OCHOBBI KOHCTPYUPOBAHUS

2.2.9 | O01ias 3JIeKTPOTEXHUKA U SJICKTPOHUKA

2.2.10 | Teopusi MEXaHU3MOB MaIllMH

2.2.11 | Texuuueckasi TepMOAMHAMHUKA U TeIIONepeaada

2.2.12 | CynoBble BCIOMOTaTeIbHbIE MEXaHI3MBbI, CHCTEMBI H YCTPOICTBa

2.2.13 | IIimaBatenpHas

2.2.14 | CynoBble KOTEIbHbBIE U IAPOIIPOU3BOIAIINE YCTAHOBKU

2.2.15 | DnexTpoobopyaoBaHKe CYI0B

2.2.16 | CynoBble ABUTATENIM BHYTPEHHETO CTOPaHUS

2.2.17 | CynoBble TypOOMaIIMHBI

2.2.18 | CynoBble XOJIOAUIbHBIE YCTAHOBKU M CUCTEMbl KOHIUIIMOHUPOBAHHS BO3/AyXa

2.2.19 | TexHONOTHSI TEXHUIECKOTO OOCITY)KHBAaHUS U PEMOHTA CYJIOB

2.2.20 | OcHOBBI aBTOMaTHUKH U TEOPUH YIIPABICHUS TEXHUYECKUMU CUCTEMAMU

2.2.21 | OOmwmii Kypc TpaHCTIOpTa

2.2.22 | CtaTucTruka

2.2.23 | ®unocodus

2.2.24 | DKOHOMUKA TPEATIPUATHUS

2.2.25 | T'ocynapcTBeHHas TpaHCIIOPTHAs OJIUTUKA

2.2.26 | llenooOpa3oBaHue Ha TPAHCIIOPTE

2.2.27 | UudopMarMoHHbIe TEXHOJIOTHA

2.2.28 | Teopust TpaHCIIOPTHBIX MTPOLIECCOB U CUCTEM

2.2.29 | TeXHOJIOTHYECKHE OCHOBBI HMHTCJUICKTYAJIbHBIX TPAHCIIOPTHBIX CUCTEM

2.2.30 | UcTopus tpancnopra Poccun

2.2.31 | dunmocodust

2.2.32 | I'py3zoBeneHue

2.2.33 | ®unaHCOBBIN MEHEIHKMEHT

3. KOMIETEHI[UY OBYYAIOIIETOCSl, §OPMUPYEMBIE B PE3YJIBTATE OCBOEHHUS JUCHMUILIAHBI
(MOJIY.JIST)

OIIK-3: Cnoco0eH HCenoJb30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHO-HAYYHBIX JUCHUIJIUH B IPodecCHOHANBHOI
AesITeJIbHOCTH

OIIK-3.1: Mcnonb3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHO-HAYUHBIX JUCLUILINH




OIIK-3.2: HpI/IMCHHeT OCHOBHBIC 3aKOHbI €CTECTBCHHO-HAYUYHBIX JUCHUIIJINH B HpO(bCCCHOHaJ'IBHOﬁ JACATCIBHOCTHU

OIIK-3.3: OpuenTtupyercsi B OCHOBHBIX 3aKOHAX €CTECTBEHHO-HAYYHBIX IUCIUILIMH C IIETIBI0 TPUMEHEHHUS UX B

npo¢ecCHOHATBHON AeITENbHOCTH

B pe3yabTaTe ocBOeHHS THCIUTIINHBI 00yIAIOIHIICS TOJIKEH

3.1 (3HaTh:

3.1.1 [ OcHOBHBIC 3aKOHBI OPraHMYECCKOW 1 HEOPraHMUYCCKOH XUMHU; KIIACCU(PHKAIIMIO U CBOWCTBA XMMHUYECKHX JIEMECHTOB,
BEIIECTB M COCAMHEHNH, X Ha3HAUCHUE M 00JIACTH IPUMEHEHHUSI.

3.2 | YMeTh:

3.2.1 | Ucnionp30BaTh OCHOBHBIE QJIEMCHTAPHBIC METOJAbl XUMHUYCCKOT'O UCCIICAOBaHUs BCUICCTB U COCJIMHCHUH.

3.3 | Bragern:

3.3.1 | CrtocoGHOCTBIO BEIITOTHEHHST OCHOBHBIX XMMHUECKHUX Ja00PAaTOPHBIX Ollepanuii.

4. CTPYKTYPA JUCHUIIJIMHBI (MOAYJISA)

Bun HaumeHnoBaHue pa3iesioB U TeM /BUJ 3aHATHS/ Cemectp | Hacos | Jlureparypa | IlpIlo
3aHATUS / Kypc AroT
Paznen | Pa3gen 1. OcHOBHbIE MOHATHS U 3aKOHBI XMMHMU
Jlex OCHOBHBIE MTOHSTHS ¥ 3aKOHBI XUMUH /JIek/ 2 2 0
JIa6 HHcTpykTax o TexHuke 6e3onacHoctd. OcHOBHBIE TOHSTHS /J1ab/ 2 2 0
Cp Kiraccrl 1 Ha3BaHMsI XUMHYECKUX coequHeHunit /Cp/ 2 4 0
JIab OcHOBHBIE 3aKOHBI XUMuH /J1a0/ 2 2 J1.1 0
Cp OcHoBHbIE 3aKOHBI XUMUH /Cp/ 2 10 0
Paznen Paznen 2. XumMuyeckasi TEPMOAMHAMHMKA U KHHETHKA
Jlex DHepreTrka XUMUUECKUX peakuuii /JIex/ 2 2 JIT.1 0
31
Cp DHepreTrka XUMUUECKuX peakiuii /Cp/ 2 10 0
Jlex CKOpOCTh XUMUYECKUX peaknuit /JIek/ 2 2 JI1.1 0
91
JIab CkopocTb XuMHUYecKux peakmuit /J1a6/ 2 2 J1.1 0
J1.2J12.1
J12.3
32
Cp CkopocTb xuMudeckux peakuuii /Cp/ 2 10 0
Jlex Xumngeckoe paBHOBecHe /JIex/ 2 2 J1.1 0
31
Jla6 Xumuueckoe paBHoBecHe /J1a6/ 2 2 JI1.2J12.1 0
J12.3
32
Cp Xummnueckoe paBHoBecue /Cp/ 2 10 0
Pazgen | Paspen 3. Xummuyeckue CHCTEMbI
Jlex CocraB u cBoiicTBa pacTBopoB /JIek/ 2 2 JI.1J11.2 0
32
Jlab CocraB 1 cBoiicTBa pacTBopoB /J1ab/ 2 2 JI1.2J12.1 0
J12.3
Jla6 Tunponus coneii /J1a6/ 2 2 0
Cp CocraB 1 cBo¥icTBa pacTBOpoB. ['uaponus coneit /Cp/ 2 10 0
Jlex OKHUCIUTENTLHO-BOCCTAHOBUTENNbHBIC peakiuu /JIex/ 2 2 0
JIa6 OKHUCIUTENLHO-BOCCTAHOBUTENIbHBIE peakiiiu /J1ad/ 2 2 JI1.2J12.1 0
J12.3
32
Cp OKHCIUTETPHO-BOCCTAHOBUTENBHBIE peakiuu /Cp/ 2 10 0
Jlex lanpBarmgeckuii aneMeHT. Dnexrponu3. Kopposus Meramios. 2 4 0
Axkymyistopsr /JIek/ 31




Jlab Kopposus merannos /J1ab/ 2 2 JI1.1 0
J1.2J12.1
2.2
32
Cp Onexrpoxumus /Cp/ 2 10 0
UKP 3amura maboparopHsix padot /MKP/ 2 2 JIT.1JI11.2 0
31

5. COJEPKAHME JUCHUILIAHGBI (MOAYJIST)

Pasznen 1. OcHOBHBIE TTOHATHS U 3aKOHBI XUMHUHU

Tema 1.1 OOume MOHATHA XUMHU

OCHOBHBIE IIEJIN ¥ 33/1a9H JUCIUIDIMHEL, €€ CTPYKTypa U CBSA3b C AUCIUIUTMHAMHE B 00IIIeH cHCTeMe TIOATOTOBKH CIEIHAIIACTA.
Xumugeckuit anemeHT. Atom. [IpocTsie u cnoxxHble BemecTBa. OTHOCHTENbHAs aTOMHas Macca. Monekyna. OTHOCHTeNnbHas
MornekynsapHas Macca. Monbs. MonspHas Macca. OCHOBHbIE METOIBI ONIPEETICHHUS COCTaBa MOJIEKYI, AaTOMHBIX U MOJIEKYISIPHBIX
Macc. DKBHBaJIeHT. MoJsipHas Macca SKBHUBaJeHTa. Kacchl 1 Ha3BaHHUS XUMHIECKUX COCIHMHCHHI.

Tema 1.2 OCHOBHBIE 3aKOHBI XUMUU

3aKOH COXpaHEHUsI MAaCChl M SHEPTUHU. 3aKOH SKBHBAJIEHTOB. 3aKOH MOCTOSHCTBA COCTaBa. 3aKOH KPATHBIX OTHOIIEHUHA. 3aKOH
SKBUBAJIECHTOB. | a30BbI€ 3aKOHBI.

Paznen 2. Ctpoenue BeniecTBa

Tema 2.1 Ctpoenue atoma. Micropust n3ydeHus CTpOSHHUS aToMa. DJIEKTPOH, €ro 3apsii, Macca U pazmepsl. OnbiTel Pesepdopaa.
IInaneTapHas MoJenb CTPOEHUS aTOMa, €€ CBA3b C Teopueil KBaHTOB U cniekTpaMu. Henoctarku Teopun bopa. KBaHTOBBII XapakTep
norjioeHus u u3nydenus sHeprun. [locrosinnas [lnanka. Ypasuenue ae bpoitns. Ypasuenue llpenunrepa. CooTHomeHne
HeompeeneHHocTH | eif3enOepra. KBaHTOBBIE Uca U HX (U3MUECKUil CMBICI. ATOMHas opOuTaibs. PactipenenieHne 3JIeKTpOHOB
[0 YPOBHSIM U MOJYPOBHSIM B 3aBUCHMOCTH OT SHEPIeTUYECKOT0 COCTOSHUSA. DIEKTpOHHAs KoHpuryparus aroma. CBoHCTBa
XMMHYECKOT0 3JIEMEHTa B 3aBUCUMOCTH OT €r0 ICKTPOHHOI KOH(DUTYpaIHy.

Tema 2.2 [lepuonuueckas cucrema. Ileproandyeckuii 3aKoH

CrpykTypa nepuoauueckoi cuctemsl. [lepuonuyeckue u HemepuoAUYECKHUEe CBOMCTBA 3J1IeMeHTOB. Pojib aTOMHON Macchl B
knaccudukanuu. [lepuoanueckuii 3axon J.M.MenneneeBa BaneHTHOCTh. 3aKOHOMEPHOCTH BAJIEGHTHOCTH B 3aBUCUMOCTH OT
MIOJIOXKEHUS B CUCTEME. 3aKOHOMEPHOCTH U3MEHEHUSI pajinyca aTOMa, SHEPIUU CPOJCTBA K HJIEKTPOHY, SHEPTUY HOHU3ALUY U
JIEKTPOOTPULIATEILHOCTH, B IEPUOINUECKOM cucteMe. [lepnouuHOCTh U3MEHEHHSI CBOMCTB XUMUUYECKHUX 3JIEMEHTOB U UX
COCJMHEHUH.

Tema 2.3 Xumuueckast CBA3b.

ITpupona cuit xumuueckoro BzaumozencTsust. MoHHast ¢Bs3b. DJIEKTPOCTATUUECKOE B3auMoieicTBIE HOHOB. CUIlbl OTTAIKUBAHUS
MeJy pa3HO3apsDKeHHBIME HOHAMH Ha OJIM3KUX paccTosHUAX. KoBaneHTHas cBA3b. BUabl KOBaJIeHTHON CBA3H. XapaKTePUCTHKU
KOBQJICHTHOM CBSI3U: IJIMHA, HAIIPABJIEHHOCTh, IPOYHOCTh. BaneHTHpil yron. ['uOpuausanys aToMHbIX opOuTaneil. Jueprus
paspbiBa cBs3u. [lonsspHOCTE CBsI3U. JIUITIOIbHBII MOMEHT. [IUou OCTOsIHHbIE U HaBeAeHHble. OauHapHbIe (CUIMa-) U KpaTHbIE
(tm-cBs3M).

OmnucaHue KOBaJEHTHOM CBA3M METOJOM BaJICHTHBIX CBA3€H U METOAOM MOJEKYIAPHBIX OpOuTaneil.

Kpucramnpl. TUIBI KpUCTATITMYECKUX PELIETOK. DHEPrHsl peleTKy. MeTananyeckast CBs3b.

BonoponHas cBs3b. MEKMOJIEKYISIPHAS U BHYTPUMOJIEKYJISIpHAs BOAOPOAHAs CBA3b. MEXMONIEKYISIPHOE B3aUMOACHCTBHE.
OpuUeHTaLUOHHOE, MHAYKIIMOHHOE U AUCIIEPCUOHHOE B3aUMOJCUCTBUE.

Kommnekcusle coequnenus. Koopnunannonnas teopust. LienTpanbHblil noH (koMIuiekcooOpazosarens). [Ipupoaa cuin
KOMIUTEKCO00pa3oBaTeiss. 3aBHCUMOCTD ITOJIOKEHHS 3JIEMEHTA B TIEPHOIMYECKOM CHCTEME H €T0 CIIOCOOHOCTB K
KOMIUTEKCO00pa3oBaHmio. JINranapl 1 KoopIuHAIMOHHOE yucio. [Ipupona cun nmurannoB. BHyTpeHHss 1 BHemHAA cdepa
KOMIUTEKCHOT0 coenuHenus. Kraccudukanus 1 HOMEHKIaTypa KOMILUIEKCHBIX COeJHHEHUH. 30Mepus KOMILIEKCHBIX COCIHHEHHUI.
XenaTHble COeIMHEHUS U UX 0COOEHHOCTH.

ODu3MyUeCcKUe CBOWCTBA BEIIECTB B 3aBUCMOCTU OT XMMHYECKHX CBA3EH.

Pasnen 3 Xumudeckast TepMOAMHAMUKA U KUHETHKA

Tema 3.1 DHepreTuka XUMUYECKUX IIPOLIECCOB

IonsTHE TepMOIUMHAMUYECKOH CUCTEMBI. TepMoIuHaMUYeCKUe TapaMeTphl CUCTEMBl. BHYTpEeHHS S9HEprHs, SHTANBIN (TEIUIOTa)
u paboTa. DHTaNBINSA CUCTEMBI U €€ U3MEHEeHUe. TepMOXUMUYecKe ypaBHEHHs. DHTaIbNuUs (TemnoTa) o0pa3oBaHus. TenaoBble
3¢ }EeKTH 1 UX HCIONB30BaHIE B XUMHUECKOH TexHOIOrHH. 3aKkoH ['ecca u ciencTBus u3 Hero. Kimaccuukanms
TEePMOAWHAMUYECKHX ITponeccoB. HampaBieHHOCTh XMMUUECKHX peakimit. DuTponus. CBoboxHas >Heprus ['n66ca. CranmapTHas
sHeprusa ['n60ca obpazoBaHust

Tema 3.2 CkopocTh XUMHUUYECKHUX PEaKIUN

CKOpOCTh XUMHUYECKHX PEaKIUii B TOMO- M TETEPOTCHHBIX CHCTeMaX. 3aKOH JEHCTBYIOMNX MAcC I HEOOPaTUMBIX PeaKIuii.
KoncTanTa ckopocTu xXuMuueckoil peakiuu. QaxkTopsl, BIUAIONNE Ha CKOPOCTh peaknuil. 3aBHCHUMOCTb CKOPOCTH OT TEMIIEPaTypHI.
I[Tpasuno Bant-T'odda. Teopust Appennyca. Dneprus aktuBanuu. LienHbie peakiyu. [ToHsATHE 0 peaKkUsIX ¢ pa3BeTBICHHBIMU
HersiMU. 3ameuiurenu peakuuil. doropeakuuu. SaepHsle peakuuu. AKTUBHBIE MOsIeKybl. KatanuzaTopsl. ['oMoreHHblld U
reTeporeHHbIH kaTanu3. 3HadeHne qudy3un 1 BeINYUHEI IUTOMAH pasaena ¢as.

Tema 3.3 Xumuueckoe 1 (ha30BOe paBHOBECHE

[TonsTre 06 0OpaTUMBIX M HeOOpaTUMBIX peakuusX. XUMHUUEcKoe paBHOBecHe. PaBHOBecHE B TOMOT€HHBIX CHCTEMaX. 3aKOH




JEeUCTBYIOIINX Macc Ui 00paTUMBIX peakiuid. KonctanTta paBHOBecus. @akTOpPbI, BIUSIONINE HA XUMUYIECKOE PAaBHOBECHE.
IMpunun Jle Hlatense. TepMoarHaMIKa XUMHYIECKOTO paBHOBecHs. | eTeporenHoe paBHoBecue. [IpaBuiio das.

Paznien 4 Xumuueckue cucTembl

Tema 4.1 PacTBopHI U UX CBOICTBA

O6pazoBanue pacTBopoB. Kitaccupukanus pacTBOpoB. DHepreTika pacTBopeHus. CriocoObI BEIPaKCHUS COCTaBa PACTBOPOB.
CgoticTBa pacTBopoB. PacTBops! HeanekTponuToB. KomuratusHble cBolicTBa. PacTBOpEI 3ekTponnuToB. loHHOE pon3BeaeHIe
BO/ibl. BOIOpOIHBIN 1 TMIPOKCUIIBHBIN NTOKa3aTenu. HaukaTopsl.

BydepHbie pacTBOpHI.

Tewma 4.2 IN'unponus coneit

OcHoBHBIE TUTIBI THApoan3a conei. Ctenens runponusa. Koncranra rugponmsa. Onpenenenne pH pacTBopa comm.

Tema 4.3 OxucnutenbHoO-BoccTaHoBUTeNbHBIE peakiy (OBP). OcHOBHBIC MOHATHA AaHHBIX peakuuid. CTeneHb OKUCICHHS.
OKHCIHTENTFHO-BOCCTAHOBUTEIEHBIC CBOMCTBA AIEMEHTOB M MX coenHeHuit. [IpaBmio snexkTpoHHoro O6ananca. YpasHuBanus OBP
METOJIaMH 3JIEKTPOHHOTO M HOHHO-3JIEKTPOHHOTO Oananca. PasHoBuaHoctin OBP. BakHeiie OKUCIUTENN 1 BOCCTAHOBHTEIIH.
OKHUCIUTENFHO-BOCCTAHOBUTENIbHAS TBOUCTBEHHOCTh XUMHUECKUX DJIEMEHTOB.

Tema 4.4 DneKTPOXUMUYECKUE CUCTEMBI

[ToHsITHE AMEKTPOXUMUYECKON CUCTEMBL. Buabl ccTeM. DIeKTPOAHBIN MOTEHINAN MeTallIa. DIEKTPOXUMHYUECKUN PsiJL
HanpspkeHuil. CBoMCTBA psiia aKTUBHOCTU. XUMHUUYECKUE UCTOYHUKHU DIIEKTPUYECKOT0 TOKA. ['anbBanndeckuil aneMenT. Ilpunnun
pabotsl. Pacyer DJIC. llenu xumuueckue, KOHIEHTPAIIMOHHBIE U OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE. DJIEKTPOJIN3 PACIUIABOB U
BOJIHBIX PacTBOPOB U €I0 3aKOHOMEpPHOCTH. KaTonHoe BoccTaHOBIIEHHE U aHOIHOE okucieHue. [locaenoBaTenbHOCTh pa3psaa
MOHOB Ha 3JIEKTPOI0B. BTOpHYHEIE IIPOIIECcCH IPH 3JIEKTPoIN3e. SIBIeHHe epeHanpsHKeHIs. DIeKTPOIN3 ¢ HePaCTBOPUMBIMHU H
pacTBOpUMBIMH dMIeKTpoaaMu. 3akonsl Papanes. Berxoa no Toky. Kopposus metamnos. OCHOBHBIE BUIBI KOPPO3UH. XUMUYECKas
KOppO3usl. 3allUTHbIE UIEHKH Ha MOBEPXHOCTH METAJUIOB. DJIEKTPOXUMUYECKas KOppo3usl. Y CIOBUsL, BIUSIOLINE Ha paboTy
KOPPO3MOHHBIX 3JIEMEHTOB. AHOIHEIH nporiecc. KatonHas nenomsapusanms. Jenonspusaropsl. ATMocdepHas kopposns. Kopposns B
kucioit cpene. Kopposust nox geficTBueM Oy IArONIMX TOKOB. 3aIlUTa METAJUIOB OT KOPPO3UH. AKKyMyIsSTOpsl. Bumsl. ITpuaimm
paboThI.

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. ITepeyeHb BUIOB OLICHOYHbIX CPEACTB

BeImosHeHbIe U 3alIUIICHHBIC JIA00OPATOPHBIC PaOOTHI
BrimonHeHHbIE U 3a4TEHHBIE KOHTPOJIBHBIE PaOOTHI
3a4eT 1o JUCLHILINHE

6.2. TeMbl NHCBMEHHBIX PadoT

He mpemgycMoTpeHbI y4eOHBIM IIaHOM.

6.3. KoHTpo/IbHbIE BOIPOCHI M 3a1aHUS

DOCH! paa komnerenaun OITK-3

1)JIerde ocTanbHBIX MEPEUHCICHHBIX IEKTPOH TEPSET aTOM:

a) Na;*

6) Mg;

B) Al;

r) Si.

2)YTo0 periiaMeHTHPYET IIPaBIIIO 3JEKTPOHHOTO Oananca?

Ortsert: 1o mpaBuiTy 31eKTpOHHOTO OalaHCa YHCIO SIEKTPOHOB OTAAHHBIX BOCCTAHOBUTENIEM PABHO YHCITY JIEKTPOHOB IIPHHATHIX
OKHCIIUTETIEM.

3) Cxopocts peakiuun N2(r) + 3H2(r) «» 2NH3(r)Q>0 MOXXHOYBEITUYHUTB,

a) TIOBBICUTH TEMITEPATYpY;

0) UCTIONIB30BATH KaTaTU3aTop;

B) YMEHBILUTD JaBIICHUE;

T) HOHH3UTH TEMIIeparTypy.*

4)ITo xaxOMy ITPaBIUTY MOXHO PACCUHTATh CTEIICHb OKUCIICHUS JICMEHTA, €CJIH OHA HE TIOCTOSHHA?

Otset: CymMa Bcex CTeNeHell OKHCIeHHs BceX aTOMOB B MOJIEKYJIE paBHA HYIIO.

5)K oKHMCINTENBHO-BOCCTAHOBUTENBHOM PEaKIIMU HE OTHOCUTCS:

a) NaOH + HCl = NaCl + H20;*

6) 6HCl1 + 2A1 = 2AICI3 + 3H2,;

B) 2KMnO4 = K2Mn0O4 + MnO2+02;

r) 2H2 + 02 =2H20.

6)IlepeuncnnTh HEOCTATKH KUCIOTHBIX aKKyMY/ISTOPOB.

OtBeT: HeOOMbIIAs YENbHAS SHEPIUs, CAMOpa3psA IPH XpPaHEHUH, UCTIOIb30BaHUE TOKCHUYHOTOTSKETIOT0 MeTasula IpU
U3rOTOBJIIEHUH — CBUHEIL, U HMCIOJIb30BaHHE CEPHON KUCIIOTHI.

7)I1pu OBBIIIIEHUH TeMITepaTypsl Ha 20° CKOPOCTh peaknny BeIpocia B 16 pa3. TemmepaTypHsIit K03 UIIMEHT peakuy paBeH:
a)2;

6)2,5;




B) 3;

r)4.*

8)Kakne MOKPHITHS HCHONB3YIOT TP XUMAYECKOH 3alIUTe METAIIOB OT KOPPO3HHU?

Ortset: Kpacku, 3mManu, CMOJIBL, OKCUAHbIE, (pocaTHBIC, HUTPUIHBIE TOKPBITHSL.

9)MossipHasi KOHIIEHTPALUs YUCIEHHO paBHA XUMHUYECKOMY KOJIMUECTBY PACTBOPEHHOTO BelecTBa (MOJIb) B:
a) 100 r pactBopa;

6) 100 nmM3 pacTBOpHUTEIIS;

B) | kT pacTBOpa;

r) 1 nutpe pactBopa.*

10)Kaxoit mpomecc Ha3BIBA€TCS OCMOCOM?

Otget: OcMOC - 3TO IpoLECC OJHOCTOPOHHEH Mu(h(hy3UH MOJIEKYN paCTBOPHUTENS Yepe3 MOIYyIPOHUIIAeMYI0 MeMOpaHy B
PacTBOPEHHOE BEILIECTBO.

1 1)IIpu yBenuyeHnH naBiIeHus B 2 pa3a CKOpOCTh XuMuueckon peakiuu 2H2(r) + O2(r) = 2H20 Bo3pacteT B:
a) 2 pasa;

6) 4 paza;

B) 6 pas;

r) 8 pa3.*

12)Yro BBIpa’kaeT KOHCTaHTA MIEKTPOIUTHICCKOH AUCCOIMAIIAN?

OtBeT: OTHOLIEHUE YUCIIA MOJIEKYI MIEKTPOIUTA MOABEPTIIUXCS JUCCOIMAIIMU K 00IIeMY YHCITy pPACTBOPEHHBIX MOJICKYII.
13)ITpu HOpMaNBHBIX YCIOBHUIX TEMIIEPATypa ra3a paBHa:

a) 0°C; *

6) 25° C;

B) 20°C;

r) 273°C.

14)Yem xapakTepu3yeTcs MPOLECC BOCCTAHOBICHHUS 3IEMEHTa B OKHUCIHTEIIFHO-BOCCTAHOBUTEIBHON peakuu?
Ortsert: [Iporuecc BOCCTaHOBIEHHUS - 3TO MPOLECC IPUHSATUS IEKTPOHOB, IPU KOTOPOM CTEHICHb OKUCIICHUS JIEMEHTa HOHMKAETCS.
15)Kako¥i U3 mepeyrcaCHHBIX HUXKE aTOMOB UIMEET HAHOOIBIIHNA Panyc:

a) H;

0) K;*

B) Li;

r) F.

16)ITponomkure (opMynHpoBKY 3akoHA ABOrajpo: «B paBHBIX 00BEMaxX JIFOOBIX Ta30B, B3ATHIX IIPH OJHHAKOBOH TeMIIepaType u
JaBICHUH. ..»

OTBeT: COAEPKUTCS OJUHAKOBOE YHUCIIO MOJIEKYIL.

17)Haun6osnbIiee 4uciio aTOMHBIXOPOUTATIEH CONEPKUTCS Ha!

a) p — IOAYPOBHE;

0) S — MOYPOBHE;

B) f — moxypoBHe; *

r) d — moxypoBHe.

18)Kakue coequHEeHNs] B XAMHH HAa3bIBAIOT OKCUIaMU?

OtBeT: OKCHIBI — 5TO COEUHEHHMS, COJEPIKALIIE B COCTABE XUMUUECKHH 3JIEMEHT U KUCIIOPOJ.

19)B xakux COCOMHEHMAX XIOP MOXKET IPOSBIATH TOIBKO OKHCIUTEILHBIE CBOMCTRA:

a) NaClO4; *

6) KCI103;

B) CI20;

r) HCL

20) UTo MpOUCXOIUT C TEIUIOTOH B PHAOTEPMUUECKON peakuuu?

Ortset: TensoTa B X01€ XUMUUECKOH PEAKLIUH MTOTJIOIIAETCS.

21)PacTBOpUMOCTH — 3TO MaKCUMaJTbHAsi Macca BEIIECTBa, KOTOPYIO MOYKHO PACTBOPHUTH NP TaHHOH TeMIepaType B:
a) 100 r pacTtBopa;

6) 100 r pactBopuTeNs;*

B) 1 T pacTBOpa;

r) 100 M1 pacTBOpA.

22)[1epeyncnuTh yCIOBHS, OTHOCSIINECS K CTAaHIAPTHBIM YCIOBUSM B TEPMOJIMHAMUKE.

Otser: Temnepatypa 25°C(298K , napnenue 1 arm. (101,3 kIla; 760 mm.prt.cT.).

23) [pwu drekTposin3e Kakoro BOJHOTO pacTBOpa Ha KaTojie OyleT BBIACISTHCS TOJIBKO BOIOPOA?

a) CuSO4;

6) SnCl2;

B) K28S;*

) ZnBr2.

24)Ha uto pacxoayeTcsi SHEprHsl aKTUBALMK MOJIEKYJaMH1, BCTYMAIOIINMH B XUMUYECKYIO PEAKLUIO 10 TeOpUH AppeHuyca?
Ortget: Ha mpeosoneHre OTTaIKUBaHUS IEKTPOHHBIX 000JI0YEK MOJICKYJI, Ha pa3phbIB CTaphIX XUMUYECKHX CBS3CH, 00pa3oBaHUs
AKTHBHPOBAHHOTO KOMIUIEKCA ¥ 00pa30BaHNE HOBBIX XUMUIECKUX CBA3CH.

25) Ilpu aHOAHO! 3alIUTe METAIA OT KOPPO3HUH, 3alUIIAEMBII METaIT HOKPHIBAIOT:

a) MeHee XUMUYECKU aKTHUBHBIM METaJJIOM;

0) MeTaIoM, 3JICKTPOTHBIN MMOTEHIHAI KOTOPOTO HIXKE;*

B) METAJJIOM, 3JIEKTPOAHBII MOTEHIINAT KOTOPOTo OOJIbIIIE;

T) METaJUIOM, KOTOPBIN CTOHUT B PsY HANPSDKEHUS MOCIIE BOAOPOIA.




26)Kakue peakuu Ha3pIBAIOTCS OOPATHMBIMU?

Oteet: OOpaTHUMBIE 3TO TAKKE PEAKLUH, IPOAYKTHI KOTOPBIX, B3AUMOJCHCTBYS MEXIY CO00I1, 00pa3yroT HCXO/IHBIC BEIIECTBA,
MPOTEKAOT KaK B IPSMOM, TaK U B 0OpaTHOM HaIpaBJICHUH.

27) B ranpBaHu4eckoM dneMeHTe SkoOu-Jlanmams:

a) MeJlb SIBJISETCS aHOJ/IOM;

0) IMHK SIBISIETCS KATO/IOM;

B) 2JIEKTPOHBI TIEPEXOIAT OT IIMHKA K MEJIH;*

T) MeJb PACTBOPSAETCS B Ipolecce paboTHI.

28) Urto BeIpa)kaeT MOJISIpHAsi KOHILIEHTpalus pacTBopa?
Otset: KonnuecTBo MoJiell pacCTBOPEHHOTO BEIIECTBA B OJHOM JIUTPE pacTBOpa.
29) OTMeThTe ypaBHEHHUE PEAKIUH, B Pe3ylbTaTe KOTOPOIl CTENEeHb OKUCICHUS aTOMOB XJIopa moBbImaercst ¢ 0 mo +7:

a) HC1+ 2H20 = CIO2 + 5H+;

6) C12 + 6H20 = 2Cl0O3- + 12H+;

B) C12 + 8H20 = 2CI04- + 16H+;*

r) 2HC1 + H20 = CI120 + 4H+.

30)Kak BiusieT JaBieHUE HAa pACTBOPUMOCTD T'a30B B KHUJIKOCTIX?
Ortger: [Ipu yBenmMueHNH JaBICHUS PACTBOPUMOCTh Ta30B BO3PaCcTacT.

Bonpocs! k KOIOKBUyMaM:

1. ITonsaTHE O BHyTpeHHEH sHeprun cucteMsl. [1epBrlil 3akoH TepMoguHaMUKU. ETo mpuMeHeHue 11 H30XOPHBIX U H300apHBIX
HPOLIECCOB.

2. ITousTre 06 sHTambnMH. 3akoH ['ecca u ero cienctus. [IoHsITHE 0 TEIIOTax 00pa30BaHUs CIOXHBIX BemlecTB. Pacuer
U3MEHEHUS SHTAJIBIIUY [IPU XUMUYECKUX PEAKLIUAX.

3. ITousitre 00 suTponuu. BTopoii u Tpetuit 3aKoHbl TepMotuHaMuky. CTaHAapTHAsE SDHTPOMHS BellecTBa. Pacuer u3sMeHeHust
SHTPOIHHU CUCTEMBI.

4. Ilonstre 06 n300apHO - M30TEPMUIECKOM roTeHnnane. OCHOBHOE YpaBHEHNE TEPMOANHAMHUKH. Y CIIOBHS BO3MOKHOCTH
npoTekaHus mpouecca. Pacuer nsmenenus cBoboiHoM sHeprun [ n6oca.

5. Xumudeckasi kuHeTuka. CKOpOCTh XUMUYECKOH peaKklMy B TOMOTEHHOMN U TeTepOreHHON cHCTeMaxX. 3aBUCUMOCTb CKOPOCTH
XUMHYECKOHN peakUy OT KOHLEHTpauuu. Ou3ndeckuil CMbICI KOHCTAHThI CKOPOCTH XUMUYECKOH peaKimu.

6. BriustHne TemIiepaTyphl Ha CKOPOCTh XuMudeckor peaknun. Ipasuno Bant I'odda u TemneparypHsrii ko3¢ddumnent. Teopus
Appenuyca. 3aBUCUMOCTb CKOPOCTH XMMHUUYECKOH peakI[uy OT YHEPTrHUH aKTUBALUH.

7. Karanus. OCHOBHBIE MTOJI0KEHHSI TEOPUHU KaTain3a. MexaHH3M rOMOT€HHOTO M T€TEPOreHHOro KaTann3a.

8. [TorsATHE 00 OOPATUMBIX PEAKINAX K XUMHUIECKOM PAaBHOBECHH. 3aKOH JIEHCTBYIOIINX Macc Ui 00paTUMBIX cucteM. CBs3b
KOHCTAHTHI PABHOBECHS C TEPMOAUHAMUUECKUMH (DYHKIIHSMH.

9. Ipunnun Jle-larense. BnusHue u3MeHeHus TeMIepaTypsl, 1aBICHUS, KOHIEHTPAIMU BEIIECTB Ha CMEIEHHE PABHOBECHS B
CUCTEME.

10. O6mas xapaxTepucTrka pacTBopoB. CIocoOBI BEIpaXKCHHS KOHIIEHTPALIHH PacTBOPOB

11. OxkucnurensHO-BoccTaHOBUTENbHBIE peakuuu (OBP). [ToHsTHe O cTeneHn OKUCICHHUS, OKUCIUTENSIX U BOCCTAHOBUTEIISX.
Baxknelinme oKMCIUTENN U BOCCTAHOBUTEH.

12. MeToab! cOCTaBIECHUS YPaBHEHUH OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuii. OBP B pasnuunbix cpenax. Tuner OBP.

13. Teopus »1MeKTPOAHBIX HOTEHIMANOB. Y paBHeHue HepHera. Onpeenenne CTaHAapTHBIX 3IEKTPOIHBIX TOTEHINAIIOB.

Y CcTpoiCTBO BOIOPOJHOTO AIIEKTPOaa. P Hanps>keHuid MeTasuioB.

14. T'anpBaHUYECKUE IJIEMEHTHI. Y CTPOUCTBO M MPHUHIUI padoThl. Pacuer DJIC.

15. DnexTponu3 B paciijiaBax U pacTBOPAx MEKTPONUTOB. IlocienoBaTeIbHOCTh IPOLIECCOB IPOTEKAOUINX Ha aHOAE U KaToJe.
3akonsl @apages. Pacuer o6beMa 1 Macchl BEIIECTB, BBIICTUBIINXCS TPH dNekTponuse. [IpumeHeHne anexTpoausa.

16. Kopposust meramioB. XuMu4eckas ,3JeKTpoxumMudeckas. CnocoObl 3alUTEl METAIIIOB OT KOPPO3UH.

17. Akkymynstopsl. Kucnorusie. [llenounste. [TpuHmmm paGoTs

TuIoBbIe BOIPOCHI K 3alIUTE JTa00paTOpHOIl paboThl «CKOPOCTh XMMHUUSCKHX PEAKIIHN»

L. Jlate ompeneneHne CKOPOCTH XMMHUYECKOH PEakIMy B TOMO- M T€TEPOTEHHBIX CHCTeMax.
2. 3aK0H AEHCTBYIONIMX MAacc IS HEOOPaTUMBIX PEaKIIHi.

3. Teopuss Appenuyca. DHeprusi akTUBaIHU.

4, [IpaBuno Baut-I'odda. TemnepaTypHbiii K03 HHUIHEHT.

TuIoBEIE BOIIPOCH! K 3aIIUTE Ta00PaTOPHOIT pabOTH « XUMHUYIECKOE PaBHOBECHE)

L. OmnpeneneHrue XUMIUECKOTO paBHOBeCHs B cucTeMe. Ero ycimoBus.

2. 3aKoH JEHCTBYIOIIMX MAacC JJIsi OOpaTUMBIX PEaKIUU.

3. [punnun Jle-Illaremnse.

TuroBkIe BOIPOCH! K 3aIuTe 1abopaTopHOil paboTsl «VOHHO-0OMEHHBIC PEAKITHI

I. Kakue peakiuu Ha3pIBalOTCS HOHOOOMEHHBIMU? B 4eM UX OT/IHYME OT IPYTrHUX TUIOB peaKiuii?
2. Kakue mpusHaky HEOOPaTHMOCTH MOXKHO HaOJIIO/IaTh BO BPEMS IIPOBEJICHUS OMbITA?

3. YeM OTIMYAIOTCS CHIBHBIC IEKTPOIHUTHI OT CIalObIX?

4. Kakue BemiecTBa OTHOCAT K MaJOAUCCOLMHUPYIOIUM ?

Tunosble Bompock! K 3ammuTe 1adopaTopHoit padotsl «I'maponaus conei»

1. Uro Takoe runponau3? Buasl ruaponusa.

2. KakoBBI KOJHUECTBEHHBIC XAPAKTEPUCTUKH MOITHOTHI MPOTEKAHHUI THAPOIH3a?

3. Kakue ¢axTopbl BAUSIOT Ha MPOLECCH THAPOIU3a?




4. Jlo xaxoif cTeneHu mpu OOBIYHBIX YCIOBUSX MPOTEKAeT THIPOJIN3 MHOTO3apsAHBIX KaTHOHOB M aHHOHOB?

5. MoxeT 1 pacTBOp OCTaBaTbCsl HEUTPaJIbHBIM, €CJIM PACTBOPEHHAS COJIb CHJIBHO THAPOIM30BaHA?

6. Kak ompenenuts pH B peakuuu rugponuza? YUto cioyXUT cUrHajioMm njs onpenenenus pH?

TuroBsIe BOIPOCH! K 3amuTe 1ab0paTopHOil paboThl «OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIC PEAKIIII

1. UeM OTIMYAIOTCS OKUCIUTENEHO-BOCCTAHOBUTENBHBIE PEAKLUU OT APYIUX XUMHUECKUX peaKiuii?

2. Kakue BelecTBa Ha3bIBalOTCSI OKUCIUTEISIMHU, a KaKU€ BOCCTAHOBUTEISIMU?

3. Kakue cBolicTBa — OKMCIMTENbHbBIE WM BOCCTAHOBUTEIBHBIE — MOTYT IIPOSIBIATH coenuHeHus Mapradina KMnO4,
MnO2, Mn(OH)2?

4. Kak m3MeHstoTcs cTeneHu OKUCISHUSI OKUCINUTEINS U BOCCTAaHOBUTENS?

5. Kakue creneHu OKHMCIEHUS 10 3HAKY MOTYT UMETh METAJIbl U HEMETANIbl B CBOUX COEIUHEHUAX?

TunoBsle 3a1aHUs MO TUCLUIIIINHE:

1. PaccuntaTh 3KBHBaJeHTHBIE Macchl ciemyrommx coeaunennit PbO, H2Cr207, Na2SiO3, Sn(OH)2, Al, CrOHCI2.

2. Pacrincath 5MeKTpOHHYIO KOH(UTYpAIMI0 aToMa MapraHia. YKa3aTh BO3MOXKHBIE BAJICHTHOCTH M XMMHYECKHE CBOMCTBA.
OnucaTh KBAaHTOBBIMH YHMCIaMU BaJICHTHBIE 3JIEKTPOHBI aTOMA.

3. Paccunrtath TeroBoi 3pdeKT peakuu ropeHus aleTHieHa (H.y.)

4. PaccuuraTh, BO CKOJIBKO pa3 M3MEHUTHCS CKOPOCTh XMMHUYECKOM peakiuy , eciii yBeIUUuTh Temmeparypy ¢ 50 go 80
rpagycoB no Lenbcuto, TemnepaTypHblil KO3 GHUIMEHT paBeH 3.

5. Kyna cmectutbes xumuueckoe paBHoBecre cucteMbl A(T) + 2B(1) «C (k) AH<O ; ecnu

YBEIUYUTh TEMIIEPATYpy
MOHU3UTH KOHLEHTPALUIO Beuiectsa B
IIOHU3UTH [1ABJIEHUE B CUCTEME
HanMcaTh BbIpaKEHHE JJI1 KOHCTAHThI PABHOBECUS JTaHHOM peaKiyu.

6. Paccuntars MomsapHyro koHumeHTpamuio 200 r 20% pactBopa xyopuaa kamsmus ([1=1,015 r/mm).

7. Ha ckonbko MOHM3HUTHCS NaBieHHe napa Haj pactBopoM mpu 25 °C, cogepkamuM 15 1 rimoko3sl B 150 r Boasl. Jasnenue
napa HaJl YUCThIM pacTBOpHTENEM(IIPH TOH ke TeMnepaType) paBHo 26 klla.

8. Hanmcats peaknuu ruaponmsa coneir K2CO3, NaCl, MnSO3, FeSO4 ykazats pH B kaIoM cilydae THIPOJIN3a.

9. YPOBHATE METOJOM JIEKTPOHHOTO OanaHca

Na2S03 + KMnO4 + H2504 = Na2S04 + MnSO4 + K2504 + H20

10. Paccunrate D/IC ranbBaHUYECKOIO 3JEMEHTA, COCTOSILEr0 U3 IUIACTHH OJI0BA M MEAH, NIPU UX KOHLEHTpaLUU B

pactBopax cooTBeTcTBeHHO [ 1] Monb/m 1 [0,01] Monb/1. YKa3aTs HampapieHHe IBUKEHUE DIIEKTPOHOB.

KoHTpoJsibHBIE paOOTHI MO KXKA0H TeMe
- "OCHOBBIHE 3aKOHBI XUMUH"
"CrtpoeHue aroma"

"XumMuueckas CBI3b"

"DHepreTrka XMMUYECKUX peakuuil"
"Kunernka XuMHUYECKUX peakuuit”
"Xumuueckoe paBHoBecHe"

"CocraB pacTBopoB"

"CgolicTBa pacTBOpOB"

"T'uaponus conei”
"OKHCIINTENBHO-BOCCTAHOBUTEIbHBIC peaKiuu"
"["aipbBaHUYECKUH dJIEMEHT"
"DeKTpoau3 pacIiiaBoB U pacTBOPOB"

6.4. Mertoauueckue MaTepuaJibl, onpeae/sonue npoueaypbl OeHUBaHUusA

Kpurepuu koHTpos ycBOEHHs MaTepuaa JUCLUIUIMHBL IPU BHICTABICHUU IPOMKYTOUHOM aTTECTallUM 10 JUCLUILINHE:

3ay4eT Mo AUCUUILIMHE CTAaBUTCS 110 UTOraM paboThl 00YdJaloIerocsi B TCUEHUE CEMECTPA, BBIPAKCHHBIM B BU/IC BBIIOJTHEHUS
KOHTPOJIBHBIX PaboT, pabOThI Ha KOJUIOKBHYMAX, BEIIOHEHNS W 3aIUTHI JAOOPaTOPHEIX padoT.

7. YYAEBHO-METOJUYECKOE U UHOOPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHBI (MOYJIS)

7.1 Pexomenayemasi iuTepatrypa

7.1.1. OcHoBHas JIMTepaTypa

ABTODBI, COCTaBUTEIH 3aryiaBue WznarenscTBo, rox
JI1.1 |Pocun U. B., Tomuna | OOmias u Heoprannyeckas xumust. COBpeMeHHBbIH Kypc: Y4ueOHoe Mockga: M3narenscTBo

J. . nocobwue [yt 6akanaBpoB IOpaiiT, 2016
JI1.2 | I'nunka Huxomnai 3amgaun U ynpakHeHHUs 1Mo o0mel XumMuu: y4ed. mocobne Mocksa: Unterpai-

JleonngoBuu IIpecc, 2001

7.1.2. lonoHUTeIbLHAsS JIMTepaTypa

ABTOpBI, COCTaBUTENTH 3ariaBue W3narenscTBO, TOI

JI2.1 |ButBununa ['anuna OO0was xuMus: 1abopaTOpHBIN MPaKTUKyM: IS cTyld. | Kypca, o0yu. HoBocubupck: HI'ABT,

Hukonaesna o cneir. 280700 "Texunochepnas 6e30nacHOCTS" 2012




ABTOpBI, COCTaBUTETH 3arnaBue W3znarenscTBO, TOI
JI2.2 |3aiines B. I1., XuMHUsA: METOANYECKHE YKa3aHUS M0 BBITIOIIHEHUIO Ta00PAaTOPHBIX Hosocubupck: CI'YBT,
Moxkposuuikast H. I1., | pabot 2018
Kupumok A. .
JI2.3 | SIpocnaBieBa AHHa Xumust: 1a0apoTOPHBIA PAKTUKYM Hosocubupck: CI'YBT,
CepreeBna 2018
7.2 IlepeueHb pecypcoB HH(pOPMALMOHHO-TeIeKOMMYHHKAIMOHHOIi ceTn "WHTepHeT"
31 | Konchekr nekiwii mo odmeil xuMun
32 | O6pa3zosatenshslil mopran CI'YBT. DnexrponHslit kype "Xumus"
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIMHBI (MOAY JIS)
Hasnauenue Ob6opynoBaHue
YuebHas AyIUTOPHS i | AynuropHas gocka; Kommiekt ygeOHoM Mebenn; KoMIIIekTsl XHMIYECKOH MOCYIBl U PEeakTHBOB
HPOBEACHUS TPYIIIOBBIX U | A1 IPOBEACHUS XUMHIECKOTO IPAKTUKYMa; BRITSDKHOM mIKad
VHIUBUIYaIbHBIX KOHCYIbTAIUI
YuebHas ayIUTOpHs Juist | AynuropHast pocka; Komruiekt yueOHOH MeOenu; 6 KOMIUIGKTOB JUlsl J1a0OpaTopHO# pabGoThl 1O

MIPOBENIEHUS TEKYIIEro KOHTPOJISL
U IIPOMEXKYyTOYHOH aTTeCTalUuN

OIIPEAEICHUIO KECTKOCTH BOABI (IITATHUBBI C MPOOMpKaMH, HAOOp XUMHUYECKHX pEarcHToOB); 6
KOMIUIEKTOB Ul Ta0OpaTOpHOH pabOThI IO OMpPEAEICHHIO 3IEKTPOIPOBOAHBIX PAaCTBOPOB COIEH
(ITK-2mT., MCTOYHMK TOKa-3 IUT., IITaTUBBl C NPOOUPKAMH, OJIEKTPOAbl H3MEpPHUTEIbHBIE,
SNIEKTPOIBl CPaBHEHUSA); 6 KOMIUIGKTOB JuIsi J1abopaTopHOl paGoThl IO  OHpeeTIeHHI0
HOHOOOMEHHBIX peakiui (IITaTHBEI ¢ Mpobupkamu, Habop peakTHBOB, pH-MeTpsl); BeITsHkHOM
mKadg

TTomerenue s | Kommiekr  ydeOnolt mebenu; IIK — 10 mr., nmogkmoveHHbIX K cetn "MHTepHer"
CaMOCTOSITEITLHOM paboTHI | 00ECTIEYNBAIOIINX ~ JOCTYI B JJICKTPOHHYIO  HH(OPMAIIMOHHO-00pa30BaTEIFHYIO  Cpexy
00yJaronxcs YHuBepcurera.

YuebHas ayJUTOpHs quist | AynutopHast nocka; Komrurekt yge6HOM Mmebenn; MynsrumenuitHoe o00pymoBaHHE: HPOEKTOP
MPOBECHUS TPYIIOBBIX u | (ctarmoHapHbIi), skpaH (cranuonapusii), [IK (mepenocHoi)

WHINBHUIYaJbHBIX KOHCYJIbTAINH




