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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

Ienpro QUCHUIUIMHEI IBIETCS oOecneueHne 6a30BOro ypoBHS 3HAHUH W YMEHHH, HCOOXOIUMBIX AT 00ecIIeueHUs
CHOCOOHOCTH UCIIOIb30BaTh OCHOBHBIE 3aKOHBI XMMHUH B IPO(YECCHOHANBHOMN JIESITeIbHOCTU

2. MECTO JUCIIUIIVIMHBI B CTPYKTYPE OOII

Huxn (pazpen) OOIT: B1.0

2.1

TpeGoBaHus K NpeABAPUTEIbLHOI HOATOTOBKE 00y4alOLIerocs:

2.2

JMCHUTINHBI U IPAKTUKH, JI1 KOTOPBIX OCBOECHHE JAHHON IMCUHUILTUHBI (MOAYJIA) HEOOX0AUMO KaK
npeauiecTByoliee:

221

Marepuanoseaenue. TeXHOI0IUs KOHCTPYKLIMOHHBIX MAaTEPUAIIOB

222

dusuka

223

MeTpOJ'IOFHﬂ, CTaHaapTHU3alius 1 CepTI/I(i)I/IKaLH/IH

224

COHpOTI/IBJ'IeHI/Ie MaTcpuajoB

225

TeOpCTI/I‘IeCKaSI MCEXaHHKa

226

TeopeTudyeckre OCHOBBI AIEKTPOTEXHUKH

227

I'mnpomexanuka

22.8

Jletanu MaluH U OCHOBBI KOHCTPYHPOBaHUS

229

OOmast >JIEKTPOTEXHUKA U DIICKTPOHHUKA

2.2.10

TGOpI/Iﬂ MCXaHHU3MOB MAalllH

22.11

Texnuueckas TEPMOJUHAMHUKA U TCIUIONECpEada

2.2.12

Cy,[lOBbIe BCIIOMOT'aTCJIBbHBIC MCXAaHU3MBbI, CUCTEMBI 1 yCTpOﬁCTBa

2.2.13

IInaBaTenbHas

2.2.14

Cy,Z[OBI)Ie KOTCJIBHBIC U TAPOIPONU3BOAAIINE YCTAHOBKU

2.2.15

OnexTpoobopyI0BaHNE CYIOB

2.2.16

Cy}lOBBIe JABUT'AaTCJIM BHYTPEHHET'O CTOPaHUs

22.17

CynoBble TypOOMAIITHHEI

2.2.18

Cy,E[OBLIC XOJIOAWJIbHBIC YCTAHOBKU U CUCTEMblI KOHAUIIMOHUPOBAHUA BO3yXa

2.2.19

TexHOMOrUsA TEXHUYECKOTO 00CITY’)KUBAHUS U PEMOHTA CY/IOB

2.2.20

(OCHOBBI aBTOMATHUKHU 1 TECOPUU YIPABJICHUA TEXHUICCKUMHU CUCTEMaAMU

2221

MOZ[GJ'IPIpOBaHI/IG TPaHCIIOPTHBIX IMPOLECCOB

2.2.22

OKOHOMUYECKAs TEOPHUS

2.2.23

MeTpOJ'IOFI/Iﬂ, CTaHaapTHU3alus 1 CCpTI/I(bI/IKaI_[I/IH

2.2.24

MexaHuka

2.2.25

TexHonormueckast (POU3BOACTBEHHO-TEXHOJIOTHUECKAs ) IPAKTHKA

2.2.26

Oduocodus

2.2.27

MareMaTtndeckasi CTaTUCTHKA B OpraHu3amnunu 1nepeBoO30K

2228

MareMaTtudeckasi CTAaTUCTHKA Ha TPaHCIIOPTE

2.2.29

MeHeKMEHT

2.2.30

[IpaBoBeneHue

2.2.31

VYuer 1 aHanu3 X034HUCTBEHHON AEITEILHOCTH

2.2.32

YHpaBHCHI/Ie COMMAJIBHO-TPYAOBBIMU OTHOIICHUAMHA

2.2.33

HudopmannoHHoe obecnedeHrne TpaHCIIOPTHOTO MpoLiecca

2.2.34

WHadopmanmoHHbIE TEXHOIOTHN HA TPAHCIIOPTE

2235

YrpapJieHUe HEPCOHAIOM

2.2.36

DUHAHCOBBIM MEHEPKMEHT

2237

TGOpI/Iﬂ TPAHCIIOPTHBIX MPOIECCOB U CUCTEM

3. KOMIIETEHIIMA OBYYAIOIIIEI'OCs, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA JTUCHHUITIJIMHBI

(MOJY.JIS)

YK-1: Cnocoben OCYIIECTBJIATH IOUCK, Kpl/lTl/I‘{eCKI/lﬁ AHAJ/JIU3 U CHHTE3 l/lH(l)OpMalIl/Il/l, NPUMEHATDH CHCTEMHBIH MOAXO0 IS
peuieHust NoCTaBJICHHBIX 3a1a4

VK-1.1: 3HaTh METOBI OCYHICCTBJICHUA IMOUCKA, KDUTUYCCKOI'O0 aHaJIn3a U CUHTE3a I/IH(l)OpMaHI/II/I




VK-1.2: YMETh IPUMCHSATH CUCTEMHBIN MOJXOM JJISI peUICHHUA MMOCTAaBJICHHBIX 3a1a4

VK-1.3: BJIaACTh HABbIKaAMH OCYIICCTBJICHUA IMTOUCKA, KPUTUYCCKOI'O aHaJIn3a U CUHTE3a I/IH(l)OpMaIII/II/I U CUCTCMHOI'O IToAX0Ja AJIsd
pemeHns NOCTABJICHHBIX 3a1a4

VYK-1.4: ©MeTh OIBIT OCYIIECTBICHNUS TOUCKA, KPUTHIECKOTO aHAIN3a U CHHTE3a HH(OPMAIINH; IPUMEHEHHSI CHCTEMHOTO OAX0Aa
JUISL pellieHus 3a7a4 B Tpo(eCCUOHATBHON AESTENbHOCTH

OIIK-1: Cnioco0eH NpUMEHATH €CTECTBEHHOHAYYHbIE H 001[eNHKeHePHbIe 3HAHUS, METOAbI MATEMATHYECKOT0 aHAJIHU3a H
MO/1eJIUPOBaHUS B IPO(ecCUuOHATBbHOI 1esiITeIbHOCTH;

OIIK-1.1: 3HaTh NPUHIIMITEI €CTECTBEHHOHAYYHBIX M OOIIENH)KEHEPHBIX 3HAHUH, a TAK)KE METOJIbl MATEMATUIECKOTO aHAIN3a U
MOJICTUPOBAHHUS B MPODHECCHOHATILHOMN e TeIbHOCTH

OIIK-1.2: yMeTh OCYIIECTBISATh ECTECTBEHHOHAYYHBIC U OOIICHH)KCHEPHBIC 3HAHHSI, METOIBI MATEMaTHYCCKOTO aHAIN3a H
MOJIETTMPOBAHUS B PO ECCHOHATIBHON IESTEIBHOCTH.

OIIK-1.3: BmasieTh HaBHIKAMU TIPUMEHEHUS €CTECTBEHHOHAYYHBIX U OOIEHHKCHEPHBIX 3HAHUH, a TAK)KE METOJIBI MAaTEMaTHIECKOTO
aHaM3a ¥ MOJCIIMPOBAHNUS B IPO(HECCHOHATBHON e TeTbHOCTH

OIIK-1.4: uMeTb OIBIT MPUMEHECHHUS €CTECTBEHHOHAYYHBIX U OOIIEHHKEHEPHBIX 3HAHUH, a TaK)Ke METOJ(bl MATEMAaTHIECKOTO
aHaJIN3a ¥ MOJCIMPOBAHUS B IPO(PECCHOHATBHOH AESTEIbHOCTH.

OIIK-3: Cnioco0en B cdepe cBoeii npodeccuoHaIbLHOM AesITeTbHOCTH NPOBOIUTH H3MepeHUs1 U HalJIK01eHusl, 00padaTbIBaTh
U NPEACTABJIATH JKCIIEPUMEHTAJIbHBIE JaHHbIE H Pe3yJIbTATHI HCIIBITAHUIA;

OIIK-3.1: 3HaTh METOABI U CIOCOOBI U3MEPEHUS U HabIoAeH!Us, 00padaThIBaHUS U MPECTABICHUS SKCIIEPUMEHTAIbBHBIX TaHHBIX U
PE3yNIbTAaTOB MCIBITAHHS B chepe cBoer Mpo(hecCHOHATLHON AEATSILHOCTH

OIIK-3.2: ymeTs B chepe cBoeit mpoheCCHOHATBHOMN NesTeIbHOCTH TPOBOAUTL H3MEPESHUS M HAOTIOACHUS, 00pabaThIBaTh U
MPECTaBIATh IKCIIEPUMEHTANILHBIE TAHHBIC U PE3yTbTaThl HCITBITAHUHA

OIIK-3.3: BnageTs HaBBIKAMH U3MEPEHNS U HaOII0eHNUs, 00pabaThIBaTh U NMPEACTABIATE 3KCIEPHMEHTAIBHEBIEC JAHHBIC U
pe3yabpTaThl UCTIBITaHU B IPO(heCCHOHATBHON AEATeIbHOCTH

OIIK-3.4: uMeTh OIBIT IPOBEACHHS aHaIN3a U 00pabOTKU MH(POPMALIUH [IPU MOArOTOBKE OTYETA 10 HAYYHO-HUCCIICI0BATEIbCKON
pabote

B pe3yabTaTe 0CBOCHUS JUCHUIIIMHBI OGy‘lal()llll/lﬁCﬂ JOJIZKCH

3.1 |3uaTs:
3.2 [ Ymern:
3.3 | Baagerb:
4. CTPYKTYPA JUCIAIIJINHBI (MO YJIS)
Bun HaumenoBaHue pa3iesioB u TeM /BUJ 3aHATHS/ Cemectp | Yacos | Jlureparypa | IlpIlo
3aHATUSA / Kypc AroT
Pazgen | Pa3zpen 1. OcHOBHbIE NOHSITHS M 3AKOHBI XUMHH
Cp O6mue noustus xumun /Cp/ 2 2 0
Jlex OcHOBHBIE 3aKOHBI XUMUH /JIex/ 2 2 JI1.1 0
Cp OcHoBHBIe 3aK0HBI xumun /Cp/ 2 4 0
Paznen | Pa3gen 2. CTpoeHue BemecTBa
Jlex Crpoenue aroma /JIek/ 2 2 JI1.1 0
31

Cp Crpoenue atoma /Cp/ 2 4 0




JIab Crpoenue aroma. Pemenne 3anau /J1a6/ JI1.1
31
Jlex Ilepuonnueckas cucrema. [lepuoauueckuii 3akoH /JIex/ JI1.1 J11.2
21032
Cp Iepnonnueckas cucrema. [leprnoanaecknii 3axon /Cp/
Jlex Xumuueckas cBs3b /JIex/ JI1.1
€)!
Cp Xumnueckas cBsizb /Cp/
Paznen | Pazgen 3. Xumuyeckasi TEpMOANHAMUKA U KHHETHKA
Jlex OHepreTruka XMMHUYECKHUX peakiuii /JIex/ J1.1
31
JIa6 DHepreTuka XUMHUYECKUX peakiuid. Perienne 3anay /J1a6/ JIT.1JI1.2
32
Cp OHepreTnka XMMHUIECKHUX peakiuii /Cp/
Jlex CKOpOCTh XUMUYECKUX peaknuit /JIek/ JIT.1
31
JIab JIP 1. CxopocTh XUMHUUECKHX peakiuii /J1a6/ J1.1
JI1.2J12.1
J12.3
32
Cp CkopocTs xummuueckux peaxuuit /Cp/
Jlex Xumngeckoe paBHOBecHe /JIex/ J1.1
31
JIab JIP 2. Xumundeckoe paBHoBecue /J1ab/ JI1.2J12.1
J12.3
32
Cp Xumnaeckoe pasHoBecue /Cp/
UKP WuauBunyansaoe 3ananue 1 /UKP/
Pazmen | Pazmen 4. XuMu4yeckue CHCTEMBI
Jlex PactBopHI 1 BX cBo¥icTBA /JIek/ JIT.1J11.2
32
JIab JIP 3. NonHoOOMeHHbIe peakunu /J1ad/ JI1.2J12.1
J12.3
Cp PactBopHI 1 ux cBoiicTBa /Cp/
Jlex T'unaponus coneii /Jlex/
JIab JIP 4. T'maponu3 coneii /J1a6/ JI1.2J12.1
J12.3
32
Cp I'uaponus coneit /Cp/
Jlex OKHUCIUTENFHO-BOCCTAHOBUTENbHBIC peakiun /JIex/
31
JIa6 JIP 5. OKUCITUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu /J1ad/ JIT.1
JI1.2J12.1
2.2
32
Jlex DnexTpoxundeckue cucteMsl /JIex/
31
JIa6 JIP 6. TanbBannueckuii snement. JIP 7. DnexTpoaun3 pacTBOpoB U JIT.1J11.2
pacmnaBos /J1ab/ 22
Cp Onexkrpoxundeckue cuctemsl /Cp/
HKP WNuauBunyansaoe 3ananue 2 /UKP/ JI1.1J11.2
31

5. COJEPKAHME JUCLHUILINHBI (MOAYJIST)

Pasnen 1. OcHOBHBIE TOHATHSI U 3aKOHBI XUMHHU
Tema 1.1 OOmue NOHATHS XUMHUN

OCHOBHBIE IIEJIN ¥ 33/1a9H JUCIUITIIMHEL, €€ CTPYKTypa U CBSA3b C AUCIUIUTMHAMHE B 00IIIei cHCTeMe TIOATOTOBKH CIEIHAINCTA.
Xumngeckuit anemedT. Atom. IIpocTsie u cnoxxHble BemecTBa. OTHOCHTeNbHAs aTOMHast Macca. Monekyna. OTHOCHTeNnbHas

MOJICKYJIsIpHas Macca. Moub. MOHﬂpHaﬂ macca. OCHOBHBIE METOABI ONIPECACIICHUA COCTaBa MOJICKYJI, aTOMHBIX U MOJICKYJIAPHBIX
Macc. DKBUBAJICHT. MOHﬂpHaﬂ Macca SkBHuBajicHTa. Kitacchl M Ha3BaHHUS XMMHUUYCCKUX COCIUHCHUM.

Tema 1.2 OcHOBHBIE 3aKOHBI XUMHH




3aKOH COXPAHEHUS MACChl U SHEPTUH. 3aKOH YKBHBAJICHTOB. 3aKOH ITOCTOSHCTBA COCTAaBAa. 3aKOH KPAaTHBIX OTHOMICHHH. 3aKOH
9KBHMBAJICHTOB. ['a30BbIC 3aKOHBI.

Paznen 2. Ctpoenue BeriecTBa

Tema 2.1 Ctpoenne atoma. MicTopust m3ydeHus CTPOCHUS aToMa. DIIEKTPOH, eTo 3apsii, Macca u pa3mepsl. OmbiTe Pesepdopaa.
IInanerapHast MozeNb CTPOCHUS aTOMA, €€ CBsI3b C TEOPUEH KBAaHTOB U criekrpamu. Henocratku Teopun bopa. KBaHTOBBII Xapakrep
norJoueHus u u3nydenus sHepruu. [locrosinnas [lnanka. Ypasuenue ae bpoitns. Ypasuenue lllpenunrepa. CooTHolieHne
HeomnpeneneHHocTH [ eif3enOepra. KBaHTOBEIC Umca U HX (QU3MUYECKUil CMBICT. ATOMHas opOuTaib. PacipenenieHne 3JIeKTpOHOB
[0 YPOBHSIM U MOJYPOBHSIM B 3aBUCHMOCTH OT SHEPTETUYECKOTO COCTOSHHSA. DIEKTPOHHAs KOH(UTyparms aroma. CBOHWCTBa
XMMHUYECKOT0 3JIEMEHTa B 3aBUCHUMOCTH OT €r0 JIeKTPOHHOI KOH(UTypaIuu.

Tewma 2.2 [lepuoanueckas cucrema. [leprogudeckuii 3aKoH

CrpykTypa nepuoanieckor cuctemsl. [lepuonnyeckue u HemepuoANYECKrUe CBOMCTBA 3JIeMeHTOB. Pojib aTOMHOI Macchl B
knaccuukanuu. Ilepuogmueckuii 3akon JI.11.MenneneeBa BaneHTHOCTh. 3aKOHOMEPHOCTH BaICHTHOCTH B 3aBUCHUMOCTH OT
MOJNOKEHUS B CCTEME. 3aKOHOMEPHOCTH U3MEHEHUS paJiiyca aToMa, SJHEPTUHU CPOJCTBA K ANEKTPOHY, SHEPIMU HOHU3AINHU U
JIEKTPOOTPULIATEILHOCTH, B IEPUOINYECKOM cucTeMe. [1epnouuHOCTh U3MEHEHHsI CBOMCTB XUMUYECKUX 3JIEMEHTOB U UX
COEJMHEHUH.

Tema 2.3 Xumuueckast CBA3b.

ITpupoaa cun XuMUYecKoro B3auMoeiicteus. MloHHas CBsI3b. DNEKTPOCTATHYECKOE B3aUMOeHCTBUE HOHOB. CHIIBI OTTAIKUBAHUS
MeJy pa3HO3apsDKCHHBIMHI HOHAMH Ha ONMM3KKX paccTosHUAX. KoBasieHTHas cBs3b. BUIbI KOBaIeHTHOH CBSI3U. XapaKTepHCTHKH
KOBAJIEHTHOM CBS3U: JUIMHA, HATIPABICHHOCTb, IPOYHOCTH. BaneHnTHbIH yron. I'ubpuansamus aToMHBIX opOuTaneil. JHeprus
paspbiBa cBs3H. [lonsapHOCTb CBsI3U. JJUMOIBbHBINA MOMEHT. JIUMoIHu NOCTOsIHHBIE U HaBeeHHble. OMUHapHBIE (CUIMa-) U KPaTHbIE
(n-cBs3M).

OmnucaHne KOBAJEHTHON CBS3M METOJOM BAJICHTHBIX CBA3EH M METOIOM MOJIEKYISAPHBIX OpOuTaieil.

Kpucrannsl. TUnbl KpUCTATNIMYECKUX PEILETOK. DHEPrusl peleTkd. MeTanmnuecKkas CBA3b.

BonoponHas cBsI3b. MEXMOIEKYISIPHAs U BHYTPUMOJIEKY/IpHas BOJAOPOAHAs CBs3b. MeXMOIEKyYIIpHOE B3aUMO eI CTBHE.
OpUEHTALMOHHOE, MHAYKIIMOHHOE U AUCIIEPCUOHHOE B3aMOJEHCTBUE.

Kommnekcusle coenqunenus. Koopnunannonnas teopus. LieHTpanbHbIi noH (KoMIuiekcooOpazosatens). [Ipupoaa cuin
KOMILIEKCcOo0Opa3oBaTens. 3aBUCUMOCTD MTOJI0KEHHS 3JIEMEHTa B IEPHOIUUECKOIl CHCTEME U €r0 CIIOCOOHOCTD K
KOMILTEKCO00pa3oBaHmo. JINTaHabl 1 KOOpIUHAIIMOHHOE Yucio. [Tpupona cun murannoB. BHyTpeHHsS 1 BHeIHAA cdepa
KOMIUTEKCHOTO coennHeHus. Kiaccudukanus u HOMEHKIaTypa KOMIUIEKCHBIX COSHHEHHH. V30MepHs KOMIUIEKCHBIX COCIHHCHHUI.
XenaTHbIE COEJUHEHUS U UX OCOOEHHOCTH.

®du3nvecKre CBOICTBA BEIECTB B 3aBUCUMOCTH OT XUMUYECKHUX CBA3EH.

Paznen 3 Xumudeckast TEpMOAMHAMUKA U KUHETHKA

Tema 3.1 DHepreTrka XUMHUYECKUX IPOLIECCOB

[TonsTHE TepMOIMHAMUYECKOH CHCTEMEI. TepMoIHaMUYecKHe TapaMeTphl CHCTEMBI. BHYTpEeHHSS SHEPrHs, SHTANBIN (TEIIOTa)
1 paboTa. DHTANBIUS CUCTEMBI U €€ U3MEHEHHe. TepMOXUMHUYECKIE ypaBHEHHs. DHTaJbNIUs (TerioTa) oopazoBanus. TemnaoBsie
3¢ }eKTHI U UX UCTIOIB30BaHNE B XMMHUECKOH TeXHOIOTHH. 3akoH ['ecca n cienctsust u3 Hero. Knaccuduxarys
TEPMOAWHAMHYECKHX ITponieccoB. HampaBieHHOCTh XUMIYECKHX peakimit. JHTponwsa. Croboauas sueprus ['m66ca. CranmaprHas
sHeprust [ m66ca o6pa3oBaHus

Tewma 3.2 CkopoCcTh XUMHUYECKHUX PEaKIIUH

CKOpOCTh XUMHYECKHX PEaKIMii B TOMO- M TETEPOTCHHBIX CHCTeMaX. 3aKOH JEHCTBYIOMNX MACcC I HEOOPATUMBIX PeaKIuii.
KoncranTa ckopoctu xumudeckoi peakuuu. @axkTopsl, BIUAIOIUE HA CKOPOCTh PeaKkUil. 3aBUCUMOCTb CKOPOCTU OT TEMIIEPATYPBIL.
IIpaBuso Bant-I'odda. Teopust Appenuyca. Dueprus akrupanuu. Llennsie peakiuu. [IoHsATHE 0 peakuusX ¢ pa3BeTBICHHBIMU
uensMu. 3ameanuTenu peakuuii. doTtopeakuuu. AnepHsle peakuun. AKTUBHbBIE MoseKynbl. KaTanusaTtopsl. 'oMoreHHbIH 1
reTepOreHHBIH KaTanu3. 3HadeHne quddy3un 1 BeNNYHNHEI IUTOMAIN pasaena ¢das.

Tema 3.3 Xumundeckoe u a30Boe paBHOBECHE

ITonsiTue 06 06paTUMBIX ¥ HEOOPATUMBIX peakIusaX. XUMHYECKOe paBHOBecHe. PaBHOBecHe B TOMOT€HHBIX CUCTEMaX. 3aKOH
JEWCTBYIOMNX Macc Ui 00paTUMBIX peakiid. KonctanTa paBHOBecus. @akTOpPEI, BIUSIONINE HA XUMAYECKOE PAaBHOBECHE.
Ipuanun Jle Hlarense. TepMoauHaMuKa XUMUYECKOTO paBHOBecHs. [ ereporenHoe paBHOBecue. [Ipasuio das.

Paznen 4 Xumudeckue cHCTEMBI

Tema 4.1 PacTBopsI U UX CBOMCTBA

O6pazoBanue pacTBopoB. Knaccugukanus pacTBopos. JHepreTuka pacTBopeHus. CocoObl BEIPaXEHUsI COCTaBa PACTBOPOB.
CaoiicTBa pacTBOpoB. PacTBops! HeanekTponuToB. Konnuratusaele cBoiicTBa. PacTBopsl anekTponautoB. MoHHOE pou3BeAeHHE
BOJIbl. BoOpoHbIi M TApOKCUIIBHBIN OKa3aTenu. HIuKaTophl.

BydepHsie pacTBOpHI.

Tema 4.2 T'uaponus coneit

OcHoBHbIe TUMNHI rHApoan3a coneil. Crenens runponusa. Koncranra rugponusa. Onpenenenne pH pacTBopa comu.

Tema 4.3 OxwucnuTenbHO-BOcCTaHOBHTENBHBIE peakimu (OBP). OCHOBHBIC TOHATHS TaHHBIX peakiiid. CTeNeHb OKHCICHNS.
OKHUCIUTENTFHO-BOCCTAHOBUTENNBHBIC CBOMCTBA AIEMEHTOB U UX coeauHeHuil. IIpaBuno snexTponHoro 6amanca. YpasHusanus OBP
METOAAMH 3JIEKTPOHHOTO U MOHHO-3JIEKTPOHHOTO OanaHnca. Pasnosuanoctn OBP. BakHeiine oKMCIUTEN M BOCCTAHOBHUTEIH.
OKUCIINTENBHO-BOCCTAHOBUTENIbHAS IBONCTBEHHOCTh XUMHUECKUX 3JIEMEHTOB.

Tewma 4.4 DneKTpOXUMHUECKHE CUCTEMBI

[ToHsTHE 2IEKTPOXUMUYECKOI cuCTeMBL. Buabl cucteM. DNeKTpOAHBINA NOTEHLIMAN MeTaia. DJIeKTPOXUMUIECKUN Pl




HanpspkeHui. CBoiicTBa psga akTUBHOCTH. XUMHUYIECKHE HCTOUYHUKH IEKTPUIECKOoro Toka. ["anpBaHudeckuii anemeHT. [Ipunmmn
pa6otsl. Pacyer OJIC. Ilenu Xxumudeckue, KOHIEHTPALMOHHbBIE U OKHCIUTEIbHO-BOCCTAHOBUTENbHbBIE. DIIEKTPOIN3 PACIIaBOB U
BOJHBIX PACTBOPOB U €ro 3aKOHOMepHOCTH. KaTogHOe BoccTaHOBIEHNE N aHOHOE OKHcieHune. [locnenoBaTenbHOCTD paspsaa
MOHOB Ha 3JIeKTPOJI0B. BTopH4HbIe IPOIiecCH! MpH 3IeKTpoIn3e. SBIeHne nepeHanpsHKeHIsL. DISKTPONInu3 ¢ HePaCTBOPUMBIMU U
pacTBOPUMBIMH dMeKTpoaaMu. 3akonsl Papanes. Berxoa no Toky. Kopposus metamio. OCHOBHBIE BUIBI KOPPO3UH. XUMUYECKas
KOppO3usl. 3allNTHBIC INICHKH Ha TIOBEPXHOCTH METAJUIOB. DJIEKTPOXHUMHUYECKast KOPPO3HsL. Y CIIOBHUS, BIHAIOIIME HA PaboTy
KOPPO3MOHHEBIX 3JIEMEHTOB. AHOIHEIH nporiecc. KatonHas nenomspusanms. Jenonspusaropsl. ATMochepHas kopposns. Kopposns B
kucinoit cpene. Kopposust mox aeficTBueM Oy IarOIIX TOKOB. 3alIUTa METAJUIOB OT KOPPO3UH. AKKyMyIsTopsl. Bumst. [Tpuanum
paboThI.

6. POHJ OIEHOYHBIX CPEJICTB

6.1. ITepeyeHb BHIOB OLICHOYHBIX CPEACTB

BeimonHeHsle 1 3anMIIeHHbIe JJabopaTopHEIe PaOOTHI
BrimonHeHHBIE U 3aYTEHHbIE KOHTPOJIBbHBIE paOOTHI
3a4er 1Mo AUCLUILUINHE

6.2. Tembl NUCbMEHHBIX PadoOT

6.3. KoHTpoabHbIE BONIPOCHI U 3aJaHUSA

Kpurepuu koHTpoIIs yCBOEHHs MaTepyalla JUCLAIUIMHBL IIPY BbICTABICHUHU IPOMIKYTOUHOM aTTECTAlUU 110 JUCLIUILUIUHE:

Bonpocs! k KOIOKBUYMaM:

1. ITonsTHE O BHyTpeHHEH sHeprun cucteMsl. [1epBrlil 3akoH TepMoguHAMUKU. ETo mpuMeHeHue I U30XOPHBIX U H300apHBIX
HpPOLIECCOB.

2. ITonsTre 06 sHTabIMK. 3akoH ['ecca u ero cienctus. [IoHsITHE O TEIOTax 00pa30BaHUs CIOXHBIX BellecTB. Pacuer
U3MEHEHUS SHTAJIBIIUY IIPU XUMUYECKUX PEAKLIUAX.

3. ITousitre 00 suTponuu. Bropoit u Tpetuit 3aKoHbl TepMotuHaMuky. CTanAapTHAsE SDHTPONHS BellecTBa. Pacuer u3sMeHeHust
SHTPOIHHU CUCTEMBI.

4. ITonstre 06 n300apHO - M30TEPMUIECKOM roTeHnnane. OCHOBHOE ypaBHEHNE TEPMOANHAMUKH. Y CIIOBHS BO3MOKHOCTH
HpoTeKaHus npomecca. Pacuet m3menenus csobonHoi sneprun I'm6oca.

5. Xumudeckas kuHeTuka. CKOpOCTh XUMHYECKOH peaKkly B TOMOTEHHOMN U TeTepOreHHON chcTeMax. 3aBUCUMOCTb CKOPOCTH
XUMHYECKOHN peakUy OT KOHLEeHTpauuu. Ou3ndeckuil CMbICI KOHCTAHThI CKOPOCTH XUMUYECKOH peaKimu.

6. BiiustHne TemIiepaTyphl Ha CKOPOCTh XumMudeckor peaknun. Ipasuno Bant I'odda u TemneparypHsril ko3ddumnent. Teopus
Appenuyca. 3aBUCUMOCTb CKOPOCTH XMMHUUECKOH peakI[uy OT YHEPrUH aKTUBALUH.

7. Karanus. OCHOBHBIE MTOJI0KEHHS TEOPHH KaTanu3a. MexaHn3M rOMOT€HHOTO ¥ TeTEPOreHHOro KaTaau3a.

8. [TorsATHE 00 OOPATUMBIX PEAKINAX U XUMHUIECKOM PAaBHOBECHH. 3aKOH JIEHCTBYIOMNX Macc [UIA 00paTUMBIX cucteM. CBs3b
KOHCTAHTHI PABHOBECHSI C TEPMOAUHAMUUECKUMH (DYHKIIUSMH.

9. Ipunnun Jle-larense. BnusHue u3MeHeHus TeMNeparTypsl, 1aBICHUs, KOHIEHTPAIUU BEIIECTB Ha CMEIlEHHE PABHOBECHS B
CUCTEME.

10. O6mas xapaxTrepucTruka pacTBopoB. CIIocoObI BEIpakeHHsI KOHIICHTPanii pacTBOPOB

11. OxkucnurensHo-BoccTaHOBUTENbHBIE peakiuuu (OBP). [ToHsTHE O cTeneHn OKHCISHHUS, OKUCIUTENSIX U BOCCTAHOBUTEIISX.
Baxknelinme oKUCIUTETN U BOCCTAHOBUTEINH.

12. MeToab! cOCTaBIEHUS YPaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil. OBP B pasnuunbix cpenax. Tunel OBP.

13. Teopus »1MeKTPOAHBIX NOTEHIMANOB. Y paBHeHue HepHera. Onpenenenue CTaHAapTHBIX 3IEKTPOIHBIX TOTEHINAIIOB.

Y CcTpoiCTBO BOIOPOJHOTO AIEKTPOA. P HanpssKkeHnid MEeTasioB.

14. T'anpBaHUYECKUE JIEMEHTHI. Y CTPOUCTBO M MPUHIHIT paboThl. Pacuer DJIC.

15. DnexTpoau3 B paciiaBax U pacTBOPax EKTPONUTOB. IlocienoBaTeabHOCTb IPOLECCOB IPOTEKAIOMINX HA AHOME U KaTOJIE.
3akonsl @apages. Pacuer o6beMa 1 Macchl BEIIECTB, BBIICTUBIINXCS TPH dNekTponuse. [IpumeHeHne anexTponausa.

16. Kopposzust MmeramioB. XumMudeckas ,3JeKTpoxumMudeckas. CnocoObl 3aUTEl METAIIIOB OT KOPPO3UH.

17. Akkymynstopel. Kucnorusie. [llenounste. [TpuHImm paGoTs

TuIoBkIe BOIPOCHI K 3alIUTE JTaO0paTOpHOIl paboThl «CKOPOCTh XMMHUUCCKHX PEAKIIHN

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

3. Teopuss Appenunyca. DHeprusi akTUBAIHU.

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

TuIoBEIEC BOIIPOCH! K 3aIUTE Ta00PaTOPHOIT pabOTH « XUMHYIECKOE PaBHOBECHE)

L. OmnpeneneHrue XUMIUECKOTO paBHOBeCHs B cucTeMe. Ero ycimoBus.

2. 3aKoH JEHCTBYIOIIMX MAacC JJIsi OOpaTUMBIX PEaKIUU.

3. [punnun Jle-Illarense.

TuroBkIe BOIIPOCH! K 3aMuTe 1abopaTopHOil paboTel «VOHHO-0OMEHHBIC PEAKITHI

I. Kakue peakiuu Ha3pIBalOTCS HOHOOOMEHHBIMU? B 4eM UX OTIHYME 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 MaJOAUCCOLUHUPYIOIUM ?

TuIoBbIe BOIPOCHI K 3aIUTE TabopaTopHOil padoTel «I maponus coneii»




UYro Takoe ruaponu3? Buasl ruaponusa.

KakoBbl KOTHUYECTBEHHBIE XaPAKTEPUCTUKHU MONHOTHI MPOTEKaHHUs TUAPONU3a?

Kaxme ¢axTops! BIHAIOT HA MIPOIECCH THAPOIN3a?

Jlo xaxoif cTeneHn mpu OOBIYHBIX YCJIOBUSX IPOTEKAeT THAPOJIN3 MHOTO3apsAHBIX KaTHOHOB M aHHOHOB?
MoeT 1 pacTBOp OCTaBaThbCs HEUTPaJbHBIM, €CIIM PACTBOPEHHAS COJb CHIBHO THAPOIM30BaHA?

Kax onpenenuts pH B peaxkuun rugponusa? YTo caykUT cUrHajoMm Ajs onpeaeneHus pH?

TI/IHOBLIC BOIIPOCHI K 3aIIUTE JIaO0paTOpHOH paboThl «OKHCINTEIFHO-BOCCTAHOBUTEIBHEIE PEAKITHI

SR~

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

2. Kakue BemiecTBa Ha3bIBAIOTCS OKHCIUTEISIMHU, @ KAKAE BOCCTAHOBUTEISIME?

3. Kakne cBOHCTBa — OKHCIHUTEIBHBIC MIIH BOCCTAHOBUTEILHBIE — MOTYT MPOSIBIATH coenuHenus Maprania KMnO4,
MnO2, Mn(OH)2?

4. Kak M3MEHSIFOTCSI CTENICHU OKHCJICHHS OKUACIUTENS U BOCCTAHOBHTEIS?

5. Kakue cTeneHn OKHCICHHS O 3HaKy MOTYT MMETh METaJUThl M HEMETAJUIBl B CBOMX COCIHHCHHUAX?

Tunossie 3aJaHus 110 JUCHUITIIINHEC!

1. PaccunraTh 3KBHBaJeHTHBIE Macchl cienyrommx coeaunennii PbO, H2Cr207, Na2SiO3, Sn(OH)2, Al, CrOHCI2.

2. Pacnincarb 37eKTPOHHYIO KOH(UIYpalWio aToMa MapraHiia. YKa3aTb BO3MOKHBIE BAICHTHOCTH M XMMHUYECKHE CBOMCTBA.
OmnucaTb KBAHTOBBIMH YHCIAMH BaJICHTHBIE 3JIEKTPOHBI aTOMa.

3. Paccunrtath TemoBoi 3pdeKT peakiuu rOpeHus aneTmieHa (H.y.)

4. PaccunTath, BO CKOIBKO pa3 U3MEHHUTHCS CKOPOCTh XUMUYECKON PEeakKIUH , €CIH YBeIHIUTh Temmeparypy ¢ 50 mo 80
rpaaycos 1o Llenscuto, TemneparypHblid koadduuueHT paseH 3.

5. Kyma cmectutscst xummudeckoe paBHoBecHe cucteMbl A(T) + 2B(r) «»C (x) AH<O ; ecnmn

YBEJIMYUTH TEMIIEPaTypy
IIOHU3UTh KOHLIEHTPALIMIO BelecTBa B
MOHU3UTH JABJICHHE B CUCTEME
HaIucaTh BBIPAKEHUE [IJIs1 KOHCTAHThI PAaBHOBECHS JAHHOM peakluu.

6. Paccuntars MomspHyro koHueHTparuio 200 r 20% pactBopa xyopuaa kansius ([1=1,015 r/m).

7. Ha ckonbko MOHU3UTHCS AaBleHHE Mapa Haj pacTBopoM mpu 25 °C, cogepkamuM 15 T rmroxossl B 150 r Boxsl. [lapnenue
mapa HaJl YUCTBIM pacTBOpUTeIeM(TIpH TOH e Temreparype) paBHo 26 klla.

8. Hammcars peakiim ruaponusa coneit K2CO3, NaCl, MnSO3, FeSO4 yka3ate pH B KaXaoM cirydae THIPOIIH3a.

9. YPOBHATH METOIOM BJIEKTPOHHOTO OanaHca

Na2S03 + KMnO4 + H2S0O4 = Na2S04 + MnSO4 + K2S04 + H20

10. Paccunrates DJIC ranbBaHUYECKOTO 3JEMEHTA, COCTOSILErO U3 IUIACTHH OJI0BA M MEAH, NIPU UX KOHLEHTpAaLUU B

pactBopax cooTBeTcTBeHHO [ 1] Monb/n 1 [0,01] Monb/n. YKa3aTe HampaBieHue IBUKEHUE DIEKTPOHOB.

KoHTposbHBIE pabOTHI IO TEMaM:

- "OcHOBBIHE 3aKOHBI XUMHUH"
"Crpoenue atoma"

"Xumuueckasi cBs3b"

"OHepreTuka XUMHUYECKUX peakuuil”
"KnuHeTrka XUMUYECKUX peakuuit"
"Xumuueckoe paBHoBecue"

"CocraB pacTBopoB"

"CBoiicTBa pacTBOpOB"

"T'uaponus coneit"
"OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE peaKkiuu"
"T"anpBannveckuii aemMent"”
"OnexTpoan3 pacIIaBoB U pacTBOPOB"

6.4. MeToguyecKkne MaTePUAJIbI, ONIPeIeISIONINe MPOLEAYPHI OLEeHUBAHUS

PerieHre THIOBBIX 3a[aHUH, TECTOB, 3all[UTA TEOPETHYECKOrO MaTepraia Ha 1ab0paTOPHBIX 3aHATHSIX.
JlabopaTopHas paboTa cUUTACTCS CIAHHOM, TIPU BBHITIOJHEHUH CIICAYIOIINX YCIOBHIA:CTYICHT HA HeH MPUCYTCTBOBAI, BHITIOIHIII,
3aIUTHI TEOPETUIECKUN MaTepua o JaHnHou TeMe. KoHTponbHas paboTa cunTaeTcs BEIIOTHEHHOH, TP PELICHUHU CTYAEHTOM
70% 3amaHuii coepKaLIUXCs B BapUaHTe.

3a4eT Mo AMCIHUILTUHE CTABUTCS 110 UTOraM PabOThI 00YYAIOIIEroCcs B TCUCHUE CEMECTPa, BBIPAKCHHBIM B BHJIE BBITIOJTHEHHS
KOHTPOJIBHBIX pa0oT, pabOTHI HA KOJUIOKBIYMaX, BHITIOJTHEHUS U 3aIIUTHI JIAOOPATOPHBIX PadoT.

7. YYAEBHO-METOJUYECKOE U UHOOPMAIIMOHHOE OBECIIEYEHHUE JUCIUAIIJINHBI (MOYJIS)

7.1 Pexomenayemasi iuTepatrypa

7.1.1. OcHoBHas JIMTepaTypa

ABTODBI, COCTaBUTEIH 3aryiaBue WznarenscTBo, rox

JI1.1 |Pocun U. B., Tomuna | OOmias u Heoprannueckas xumust. COBpeMeHHBbIH Kypc: YdyeOHoe Mockga: M3narenscTBo
JL . nocobue it 6akamaBpoB IOpaiir, 2016




ABTOpBI, COCTaBUTETH 3armaBue W3znarenscTBO, TOI
JI1.2 |I'muaka Hukomait 3agaun U ynpakHeHUs o o0Lel XUMHH: yaeb. mocodue Mocksa: Unterpai-
JleonnmoBuu IIpecc, 2001
7.1.2. JlonosHuTEIBHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTETH 3arnaBue WznarensctBo, 01
JI2.1 |ButBununa ['anuna OO61as XuMus: 1abopaTOpHBIN MPaKTUKyM: s cTyld. | Kypca, o0yu. Hosocubupck: HI'ABT,
Hukonaesna o cnerr. 280700 "TexHnochepnas 6e30nacHOCTS" 2012
JI2.2 | 3aiines B. I1., XuMHA: METOANYECKHE YKa3aHU M0 BBHITIOIHEHUIO Ta00PaTOPHBIX Hosocubupck: CI'YBT,
Mokxkposunkas H. IT., | pabot 2018
Kupumrok A. U.
JI2.3 | fIpocnaBieBa AHHA Xumust: 1abapoTOPHBINA NPAKTUKYM Hosocubupck: CI'YBT,
CepreeBna 2018
7.2 Ilepeyenb pecypcoB HH(POPMAIIMOHHO-TEIEKOMMYHUKAIMOHHOM ceTH ""UHTepHeT"
D1 | KoHcrmekT ekiuii mo obmieil XuMun
32 | O6pazoBarenbubiii noptan CI'YBT. DnektponHsiid kKype "Xumus"
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIIUHBI (MOAYJIS)
Haznauenue OobopynoBanue
YuebHas AyAUTOPHS [t | AynutopHast gocka; Kommekt yue6Hoi MebOenn; KoMImiekTsl XUMHYECKOH TOCYIBl U PEaKTHBOB
MPOBEICHUS TPYIITOBEIX 1 | 1715 IPOBEACHUS XUMHIECKOTO TIPaKTHKyMa; BRITSDKHOI mikad
WHIBAIYaIbHBIX KOHCYIbTAIUH
YuebHas ayJUTOpHs quist | AyautopHast nocka; KommuekT ydeOHOM MeOenu; 6 KOMIUIEKTOB Uit J1aOOpaTOpHON paboTHI IO

MPOBEACHHNS TEKYIICTO KOHTPOJIA
u l'lpOMe)KyTO‘IHOﬁ aTTeCTalun

OIIPEAENEHHIO KECTKOCTU BOABI (IUTATUBBI C MPOOHPKaMU, HAOOp XUMUYECKHX PEareHToB); 6
KOMIUIEKTOB JIJIs JIJaOOpaTOpHOH pabOoThI IO ONPEIETICHHUIO 3IIEKTPOIPOBOAHBIX PACTBOPOB CONEH
(IIK-2mT., WCTOYHMK TOKa-3 INT., INTaTHBEI C TPOOMpPKAaMH, 3JIEKTPOIBI H3MEPUTEIHHEIE,
9NEKTPOAbl CpaBHEHUS); 6 KOMIUIEKTOB [UIsi J1a0OpaTOpHOH paboThl 1O  OMpPEAETICHUIO
HMOHOOOMEHHBIX peakiuil (IITaTHBBI ¢ MPOOMpKaMH, HaOop peakTHBOB, pH-Mmerpsl); BeITspKHON
mkad

YuebHas ayJAUTOpHS JUTS
HPOBECHUS IPYIIOBBIX u
WHJIMBHYaJIbHBIX KOHCY/IbTAIUH

AynutopHas nocka; Kommiexr yueOHoON mebenn; MynbTuMenunitHoe 00OpygOBaHHE: IPOEKTOP
(craroHapHbIi), sKpaH (cTaunoHapHslii), [IK (mepenocHoii)




