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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | Llenpfo AUCIMILUTMHEI ABNISETCS 0OecTedeHre 6a30BOro ypOBHS 3HAHUH U YMEHHH, HEOOXOANMBIX U 00eCIIeUCHUS
CHOCOOHOCTH UCIOIb30BaTh OCHOBHBIE 3aKOHBI XMMHUH B IPO(ECCHOHANBHOM IESTEIbHOCTH.

2. MECTO JUCIIUIIVIMHBI B CTPYKTYPE OOII

Huxn (pazpen) OOIT: B1.0

2.1 | TpeGoBaHus K IpeIBAPHTEIbHOM IOATOTOBKE 00y4aI0LIeIroCs:

2.2 | [ucuMnJIMHbI M NPAKTUKH, 1JI51 KOTOPbIX OCBOEHHUE JAHHOI TUCHUILINHBI (MO1Y/Is1) HEO0OX0ANMO KaK
npeauecTByIoLiee:

2.2.1 | UmxeHepHas KOMIIbIOTEpHast Tpaduka

2.2.2 | BeposiITHOCTb U CTaTUCTHKA

2.2.3 | dunocodus

2.2.4 | 'eonH(pOpMaMOHHBIE CHCTEMBI

2.2.5 | Texnonoruu coopa 1 00padoTKku HHGOPMAITUU

2.2.6 | Texnonorunueckas (IPOEKTHO-TEXHOJIIOTHYECKAs) TPAKTHUKA

2.2.7 | IlporpaMmmupyeMble JIOTHYECKUE KOHTPOILIEPHL

2.2.8 | OxoHOMUKA

2.2.9 | MukponpoI1ecCopHble CUCTEMBI YIIPaBICHUS

2.2.10 | Texnonmoruyeckast MpakTUKa

2.2.11 | Metpomnorus, cTaHIapTH3AIM U cepTH(UKAINI

2.2.12 | DnexTpuyecKue u3MEpEeHUs

3. KOMIIETEHIIMHA OBYYAIOLIETOCSI, POPMUPYEMBIE B PE3VJIETATE OCBOEHHUS JUCLIATLIMHBI
(MOZY.JI)

OIIK-2: Cnioco0eH NpUMEHATh eCTeCTBEHHOHAYYHbIE 1 00IIeMHKCeHEePHbIe 3HAHMS, AHAJIMTHYECKHE METO/AbI B
NpoecCHOHAIBHOM eI TeJbHOCTH

OIIK-2.1: TIpumensieT hyHIaMEHTaIbHBIC MATEMATHYCCKHE, €CTECTBEHHOHAYYHBIC U OOLICHH)KCHEPHBIC 3HAHHS B
npodeccroHaNBHO AeTeTbHOCTH

| OIIK-3: CniocoGeH nNpoBOAMTL U3MepeHUs H Ha01101eHusl, 00padaThIBAThL H NPEICTABJIATL IKCIEPUMEHTAIbHbIE JaHHbIE

OIIK-3.1: Mcnonb3yeT OCHOBHBIE METO/IBI M CPEZICTBA ITPOBEACHNUS SKCIEPUMEHTAIIBHBIX UCCIICIOBAHUH, CHCTEMBI CTaHIapTU3aLIN
" cepTrduKanuu

B pe3yiabTaTe 0CBOCHUS JUCHHUIIIMHBI oﬁyqaloumﬁcn JOJIZKCH

3.1 (3uaTh:

3.1.1 | BaxxHeilue MeToAbl XUMUUYECKUX MCCIEJOBAHUM U X IPUMEHEHHE AJIS PEIeHHs IPAKTUYECKUX 3a1a4

3.2 | YMeTh:

3.2.1 OPUMCHATH XUMHWYCCKUEC 3aKOHBI JJI PCIICHUSA MPAKTUYCCKUX 3a4a4, UCIT0JIb30BaTh OCHOBHBIC XUMHYCCKUEC 3aKOHBI

3.3 | Baragern:

3.3.1 | HaBBIKAMU IPUMEHEHHS IPAKTUYECKUX 3aKOHOB XMMHH, SKCIITyaTallill OCHOBHBIX IIPHOOPOB 1 000PYIOBaHHS B
XUMUYecKoil mabopaTopuu, 00pabOTKK U UHTEPIPETALUU PE3yTbTaTOB XUMHUUECKOTO aHaJIH3a

4. CTPYKTYPA JUCHUILIAHBI (MOIY.JI5T)

Bun HaumeHoBaHuUe pa31esioB U TeM /BU]I 3aHATHSL/ Cemectp | YacoB | Jlutepatypa | IIpIlo
3aHATHSA / Kypc ATOT
Paznen | Pa3zmen 1. OcHOBHBIE 3aKOHBI XHMHH
Jlex OCHOBHbIE 3aKOHBI U MIOHATHS XUMUH /JIek/ 1 2 JI2.1J12.2 0
JIab OcHOBHBIE 3aKOHBI XUMHHU. JIabopaTOPHBIA MHCTPYKTAXK 110 TEXHUKE 1 2 JI3.1 0

6e3omacuoctu. /J1ab/

Cp OCHOBHBIE TTOHATHS U 3aKOHBI XuMun /Cp/ 1 10 JI1.1 0




Paszmen | Pa3gen 2. CTpoeHne BemecTBa

Jlex Crpoenue aroma. [lepuoauceckuii 3axoH. /Jlex/ 1 4 JI2.1 0
J12.2J13.1
Cp Crpoenue atroma /Cp/ 1 10 JI1.1 0
Pazmen | Pazgen 3. XumMuyeckne TepMOANHAMUKA M KHHETHKA

Jlex Xumuueckas TepMouHaMuKa. CKOPOCTh XMMHUYECKUX PEaKIIU. 1 6 JI2.1J12.2 0
Xumuuekoe paBHoBecue. /JIek/

JIa6 Xumuueckas TepMoanHamuka.Pemnenne 3axayq /J1a6/ 1 2 JI1.1 0

JIa6 XuMmudeckas TepMOIMHAMUKA U KHHETHKa.JIabopaTopHbie paboThI 1 4 JI3.1 0
"CkopocTh xumMm4eKoii peakiun', "Xumudaeckoe paBHoBecue" /J1a6/

Cp XuMmudeckast TepMOANHAMIKA U kuHeTuKa. /Cp/ 1 16 J1.1 0

Paznen | Pa3spes 4. PacTBopbI M MX CBOlicTBa

Jlex PactBopHI 1 BX cBo¥icTBA. /JIek/ 1 6 JI2.1J12.2 0
Jla6 PactBopHI 1 ux cBoiicTBa. JlaboparopHas padora "['uaponus coneir” /J1a6/ 1 2 JI3.1 0
Cp PactBopHI 1 ux cBoiicTa. /Cp/ 1 14 JIT.1 0
Paznen | Pa3zgen S. DiexkTpoxumuyecKkue cucTeMbl
Jlek DIEKTPOXUMUYECCKHE CHCTEMBI /JIek/ 1 10 JI2.1J12.2 0
Jla6 DIEKTPOXUMHUIECKHE CHCTEMBI. JITabopaTopHbIe paboThI 1 4 JI3.1 0
"OBP","Koppo3us meramnos" /J1a6/
Cp ONeKTPOXMMHUYECKHIE CUCTEMBI. PellieHre KOHTPOIBHBIX PadoT MO TeMaM 1 14 J1.1 0
"OBP", "Dnextpoxumus". /Cp/
UKP 3amuTa nadopatopHsix padot /MKP/ 1 2 JIL.1J12.1 0
J12.2J13.1

5. COAEP)KAHME AVNCLUIIINHGBI (MOAYJIST)

Paznen 1

Tema 1 OO1He 3aKOHBI XUMHH
OCHOBHBIE IIEeJIH U 3a/1a4H AUCIIUILTHHBI, €€ CTPYKTYpa U CBsI3b C AUCIUILUTHHAMU B OOIIECH CHCTEME MOATOTOBKY CIICIHATUCTA.
OCHOBHBIE cTeXHOMETpUIeCKHe 3aKOHbI. OCHOBHBIC HATIPABJICHUS TEXHUIECKOTO ITporpecca B OTPacIIy.

Paznen 2: «CtpoeHue BemecTBay

Tema 2.1 Ctpoenue atoma KBanToBbIe uncia. Pacnipesienenue 351€KTpOHOB 110 YPOBHSM UM OLYPOBHSAM. BiusiHue cBoNCTB
XHMHYECKOT0 JIEMEHTAa B 3aBUCUMOCTH OT €r0 MEKTPOHHOH KOH(DUTypaIuu.

Tewma 2.2 [epuoanueckuii 3akon JI.M1.MenneneeBa CTpyKTypa NEpUOAMYECKON cucTeMbl. [leprnoanuyHOCTh N3MEHEHHUS! CBOMCTB
XUMHYECKHX JIEMEHTOB U UX COEANHEHUH.

Paznen 3: «Xumuueckasi TEpMOJIMHAMUKA U KUHETHKA

Tema 3.1 IIpeamer U OCHOBHBIC IOHATUS B XMMUYIECKOH TepMOAUHAMUKe. Bubl TepMOANHAMUYECKUX CUCTEM U TapaMETPOB.
Kraccupukanus TepMogMHAMUYECKUX MPOIECCOB. BHYTpeHHss sHeprus u sHTabnus. Tertosele 3¢ GeKThl U UX UCIOIb30BaHUE B
XMMHYECKOH TEXHOIOTHU. DHTPOMHS.

Tema 3.2 Dueprus ['u66ca. HanmpaBneHHOCTh XUMIYECKHX peakimii.iccnenoBanre 0CHOBOHOTO YpaBHEHHS TEPMOIMHAMUKH.

Tema 3.3 CkopocTh XMMHUYECKHX PEAKIUi B TOMO- ¥ TE€TEPOreHHBIX cucTeMax. DaKTOpsl, BIUSIONIIE Ha CKOPOCTh peakiuid. Teopus
Appennyca. Karanuzatopsl. [ OMOreHHBIN U reTepOreHHbIN KaTaau3. 3aKoH IeHCTBYIONIMX MAcC IS HEOOPAaTUMBIX PEaKIHid.
[1pasuna Bant-TI'odda. Xumudeckoe u asoBoe paBHOBecue.IloHATHE 00 0OpaTUMBIX ¥ HEOOPATUMBIX PEAKIMAX. XUMHUUECKOE
paBHOBecHE. 3aKOH JCHCTBYIOIINX Mace s 00paTuMBIX peakiuid. DakTopsl, BAUSIONNE Ha XUMIYecKoe paBHOBecue. [Ipunmum Jle
-Ilarense.

Paznen 4: «PacTBOpBI U MX CBOWICTBAY

Tema 4.1 Knaccuduxauus pactBopoB. CriocoOb! BeIpakeHHUs! KOHIIEHTPALUH pacTBOpa.

Tema 4.2 PacTBOPEI HEATEKTPOIUTOB M MX KOJUTHTATUBHBIC CBOWCTBA. 3aKOH paz0apieHust OCTBANIBIA.

Tema 4.3 loHHOOOMEHHBIE pEaKIIMAN B THAPOIIN3 coseld. Teopust anekTponuTuaeckoi aucconnaryu. CTerneHb i KOHCTaHTa
quccoruanuy. Crna0ble ¥ CHIBbHBIE 3IeKTPOIUTHI. CBOWCTBA pacTBOPOB EKTponuToB. MoHHOE npou3BeieHre Boabl. Bomopoansrit
nokasateib. MHankaTopel. OCHOBHBIE THITHI THApONU3a coieil. Onpenenenue pH B kaknoM tune. CteneHs runponusa. GakTopsr,
BIMSIOININE Ha TPOIECC THAPOITH3a.

Pazgen 5 "DnekTpoxuMudeckue CUCTEMbI"

Tema 5.1 OxucnurensHO-BoccTaHoBUTENbHEIE peakiun (OBP) OxucnnrensHO-BoccTaHOBHTENBHEBIE peakimy (OBP). OcHoBHEIE
HOHATHUSA JaH-HBIX peaknuil. CTeneHs okuciaeHus. OKHCIUTETbHO-BOCCTAHOBUTENIBHEIE CBOICTBA YIEMEHTOB U UX COSANHEHHH.




IIpaBuso anexrponHoro 6amanca. Ypapuusanust OBP MeTogaMu a1eKTpOHHOTO U HOHHO-IEKTPOHHOTO OanaHca. PazHoBHIHOCTH
OBP. Baxneiine oOKUCIUTENN U BOCCTaHOBUTENN. OKHCIUTETBHO-BOCCTAHOBUTENIbHAS AIBONCTBEHHOCTh XMMUYECKHX IEMEHTOB.
Tema 5.2 OcHoBbI 3nekTpoxuMHH.[IOHSATHE ANMEKTPOXUMUYECKON CUCTEMBI. Bupl crcTeM. DJIeKTpOAHBIN MOTEHIHA MeTalla.
OIeKTPOXUMUYECKHH psix HanpspkeHHH. CBOMCTBA psAa aKTUBHOCTH. XHMHUYECKHE HCTOYHUKH HIEKTPHIECKOTO TOKA.

Tema 5.3 'anpBannueckuit anemenT. [punimn padotsl. Pacuer D/1C.

Tema 5.4 DneKkTponu3 BOIHBIX PACTBOPOB U €T0 3aKOHOMEPHOCTH.

Tema 5.5 Koppo3zus MeTaiios. 3aluTa METaUIOB OT KOPPO3UU.

6. ®POHJ OHEHOYHBIX CPEJICTB

6.1. IlepeyeHs BUIOB OLIEHOYHBIX CPEICTB

BrinosHeHHbIE U 3alUIICHHBIE 1A00OpaTOPHBIE PabOoTHI.
PerieHHble U 3a4TeHHbBIE KOHTPOJIBHBIE PAOOTHI.
3aueT N0 AUCLUIIIUHE.

6.2. Tembl NHCBMEHHBIX padoT

He npemycMoTpeHO y4eOHBIM ITaHOM

6.3. KoHTpoJIbHBIC BONIPOCHI M 32/IaHUSA

3amgaHus IJ1s OLIEHKH C(OPMUPOBAHHOCTH KOMITCTECHIINIA:

KOMIIETEHIIMA OIIK-2 CiocobeH mpUMEeHSTh eCTeCTBeHHOHAYYHbIE M O0IICHHKEHEPHbIEC 3HAHUS, aHAINTHIECKHE METOJIBI B
npodecCHOHaNbHON AeITeNbHOCTH

3aKphIThIE BOIIPOCHI

1. Macca 10 1 O2 (n.y.) paBHa

*14,28 T

28,56

42851

57,13r

2. [TnotHOCTH Ta3a mo Bo3ayxy 1,52. OTHOCUTEIbHASE MOJIEKYIISIpHAsl Macca rasa
32

64

*44

88

3. Kucnopon maccoit 6 T ipu t = 20 0C u nariiennn 98 xlla 3annmaer oobeM:
46 n

*4,65 n

46 xy6.M

0,46 xy0. M

4. T'uapoxcocomns 3TO:

NaHSO4

Na2S

*(CuOH)2CO0O3

Na2C204

5. [lns pactBOpeHHs MeTaiuia Maccoii 16,86 r morpeboBanack cepHas Kuciiota Maccot 14,7 r. MossipHast Macca S5KBUBaJICHTa
MeTalIa paBHa, I/MOJIb.

*56

2,5

112,4

51

6. B cucreme N2(r) + 3H2(1) = 2NH3(r) sHTpOMIUSL. ..

YBEIMYUBAETCS

*yMEHbIIACTCS

0CTaeTCsA HEM3MEHHOU

CHayaJla YMEHBIIIAeTCsl, 3aTeM YBEINUUBACTCS

7. B xakoM n3 (a30BBIX IIPEBPAIICHIH SHTPONHS YMEHBIIACTCS:

HCTIapEHHE BOMBI

* 3aMep3aHue BOJBI

TasHUE JbJa

BO3TOHKa HoJna

8. TepmoanHamuyeckast QyHKUUS, YIUTHIBAIOLIAS TETIOCOAEPIKAHNE CUCTEMBI
SHTPOIUS

*HTABITUS

saeprus [ nb6eca

aHeprus ['enpmroinpLa

9. Kak u3menurcs ckopocth peakuuu A2(r) + B2(r) — 2AB(r), ecnu KOHIIEHTpAIIUU KCXOIHBIX BEIIECTB YBEJIMYUTH B 3 pasa:
HE U3MEHUTCS

BO3pacTeT B 3 pasa

BO3pacTeT B 6 pa3




*Bo3pacTeT B 9 pa3

10. Bo ckobKO pa3 U3MEHUTCS CKOPOCTh PEAKIMHU, €CIU TemmepaTypy yBennuuts ¢ 30 go 70 rpagycos? TemmnepaTypHblii
K03 GHUIHEHT paBeH 3

162 pa3a

*81 pa3

324 paza

21 pa3

11. YcranoBuTe COOTBETCTBHE Kilacca coeanHeHus popmyne K2S04:
Oxcun

OcHoBaHue

Kucnora

*Comnb

12. BemectBa pacTBOpBI M PACIIaBbl, KOTOPbIE IPOBOJAT 3JEKTPUUECKHH TOK, Ha3bIBAIOTCS:
DnexTpogamMmu

*NeKTPOIUTaMU

OnekTponausepaMu

VHepTHBIMH TIPOBOTHUKAMH

13. OnexrporHas koHpUrypanusa atoMa (ocdopa:

1522522p63s23p5

1522522p63s523p64s2

*1522s22p63s23p3

1522522p63s2

14. Ecniu ¢popmyia BOXOPOJHOTO COSANHEHHMS dlIeMeHTa TitaBHoH noArpymmsl OH4, To Gopmyra Beiciero oxcuna:
90

*302

903

9205

15. OkucnureneM U BOCCTAHOBUTENEM B JaHHOHN PEAKIIUU SIBIISIOTCSL:
FeCl2 + KMnO4 + HC1 => FeCl3 + CI2 + MnC12 + KC1 + H20

Fe — okucnurens, Mn - BoccTaHOBUTEIh

*Mn - OKHCIIUTEIND, Fe - BOCCTaHOBUTEID

O - okucnurensb, K — BoccTanoBUTEH

Cl - oxkucnuTens, Fe — BoccTaHOBUTEID

OTKpBITBIE BOIIPOCHI

1. YpaBHsiiTe MeTO10M 2M1eKTpOHHOT0 Oananca. Haitnute cymmy ko3¢ duunneHTos

KJ +K2Cr207 + H2S04 — J2 + Cr2(S04)3 + K2S04 + H20

Ortser: 35

2. YpaBHsiiTe MeTOIOM 3JIeKTpoHHOTO Oananca. Haliaure ko3¢ GHUIHeHT epe BOCCTaHOBUTEIEM
Ca+ HNO3 — Ca(NO3)2 + NH4NO3 + H20

Ortser: 4

3. PaccuuraiiTe creneHs okucieHus yriaepoaa B monekyne C2H50H

(OTBET 3aIUIINTE LENbIM YHCIOM YUUTHIBAsI 3HAK +/-)

OrtserT: -2

4. PaccunraiiTe MOJISIpHYIO Maccy SKBUBaeHTa coequaeHns: FeCl3 3anmmmre 0TBET, OKPYIIIHMB A0 LEIOTO T/MOJIb
Ortsert: 54

5. Ilpu B3aumoneiicTBuu 6,3 T xene3a ¢ cepoit Beyaenuiock 11.34 x/x teria. DHTanenus odpaszoBanus cyibduaa xkenesa FeS
paBHa (OTBET OKPYIIIUTH [0 JECSTHIX): k/lx/Momb

Ortser: -100,8

6. 280 M 0,5 M pacTBopa a30THO#H KucnoTsl cogepkut HNO3

Ortsert: 8,821

7. Yemy paBHO ocMoTHueckoe aasneHue 0,5 M pactBopa ritoko3sl CoH1206 npu 25 0C?

Otser: 1,24 MIla

8. Uemy paBHO naBleHHe HachlleHHoro napa Haja 10% pactBopom kapbamuaa CO(NH2)2 npu 100 0C? (oTBET OKpyriIuTe 10
LEJTBIX )

Ortsert: 98 klla

9. B paguarop aBTOMOOMIIS HANMWIN 9 11 BOJBI B JOOABUIM 2 JI METHIOBOTO crupTa (mioTHocTs 0,8 r/™Min). ITpu kakoit MUHUMAaTBHON
TEMITepaType MOKHO OCTaBUTh aBTOMOOMJIb Ha OTKPBITOM BO3JyXe, HEe 00sICh, UTO KUAKOCTh B paguaTope 3amep3net? OTBer
(OKpyTIHUTE 10 TETBIX, 3aIicaTh 0e3 IPoOeTIoB):

Ortser: -10

10. KakoBa koHnenTpauus nonoB Hatpus B 0,1M pactBope NaCl, ecnu cuutaTh JUCCOLMAIMIO TOTHON

Otser: 0,1 MoJb/1

11. KoncranTa nuccounanuu azorucroit kuciorsl HNO2 pasna 5 « 10—4. Beruncnuts crenens aucconuanuu B 0,05H pactBope.
Otset: 10%

12. B cocyn, cogepxanruii pactBop 160 r CuSO4, moMecTHin KeJe3HYI0 IJIACTHHKY Maccoi 56 T.

[Tpu 3TOM BBIIEITHIIOCH TPaMMOB MEJH. (3aIHIIHATE YHUCIO ¢ TOYHOCTHIO JIO IIETBIX)

Otger: 64

13. CranmapTHBIi NeKTpoIHbIN noTeHuan Hukens -0,25 B, a kob6anbsta -0,28 B. KoTopblif M3 MeTa1ioB BEICTYIIUT aHOAOM B




JIAHHOM rabBaHUYECKOH mape?

OrtBer: KOOaIbT

14. Kakas macca IiiHKa (B rpaMMax ) BBIISITUTCS HA KaToJe TIPH EeKTpoin3e pactBopa ZnSO4 B TedeHne 1 gaca npu cuie Toka 4
A? (0TBET OKPYTJIHTH IO ECSTHIX)

Ortser: 4,9

15. Ilpy NOHMKEHUHN TEMIIEPATyphl PABHOBECHE CMEIIAETCS B CTOPOHY peaknuu

OTBeT: 3K30TepMUIECKON

TuroBbIe BOIPOCH! K IPOMEXKYTOYHOH aTTECTANH 00YJArONIUXCA 10 JUCIUIIIHHE

1. OCHOBHBIE 3aKOHBI XMMHUHU. 3aKOH COXPaHEHHs MacChl BEIIECTB. 3aKOH MOCTOSHCTBA COCTaBa. 3aKOH ABOTaJpo U €ro
cleICTBHSA. 3aKOH KBUBANEHTOB. OnpeieieHe SKBUBATIEHTHBIX MacC MPOCTHIX U CI0KHBIX BELIECTB.

2. Teopun crpoenus atoma Pesepdopra u bopa. CocraB atoma. OTHOCHTENBHAS aTOMHAsI Macca JIEMEHTa.

3. KBanTOBBIE YMCHA.

4. Pacnipenienenne 31eKTPOHOB MO SHEPreTHYECKUM YPOBHAM M noaypoBHaM. [Ipunmun Ilaymu. Ilpasuno Xynaa. IIpaBuno
Kneukosckoro.

5. INonsatue 06 s-, p- ,d- ,f- snemenTtax. XapakTep COeANHEHUH UMH 00pa3yeMBIX.

6. [epuonuueckuii 3akoH. CTpyKTypa Nmeproaudeckoil cucremMsbl. [loHATHE O Tpynnax, HOATrPYNNax U MepHoAax.

Hepnonﬂqecxoe U3MEHEHHE CBOMCTB XUMHUYECKUX 3JIEMEHTOB B rpynmnax v nepuojax: 3apsn sapa; paanyc aromMa, SHEPIrus
HNOHU3ANHU; DHEPTUA CPOJACTBA K DJICKTPOHY, DJICKTPOOTPUHATEIIbHOCTD; OKUCIIUTEIIbHO-BOCCTAHOBUTCIIBHBIC CBOMCTBA.

7. IlonsaTue o BHyTpeHHel 3Hepruu cucreMsl. IlepBblii 3akoH TepMoauHaMuku. Ero npuMeHeHue A U30XOPHBIX U
M300apHBIX IIPOLIECCOB.

8. [Monstne o6 sHTaNEnMU. 3akoH ['ecca u ero ciaencteust. [loHATHE O TemmoTax 0Opa3oBaHMS CIIOXKHBIX BemlecTB. Pacuer
W3MEHCHHMS SHTAIBIIH IIPH XUMHYECKUX PEaKIHAX.

9. [onsaTue 06 suTponuu. Bropoiil u Tpetuit 3akoHbl TepMoauHAMUKH. CTaHIapTHasl SHTpONUs BeuiecTBa. Pacuer
U3MEHEHHUs SHTPOIIMU CUCTEMBI.

10. INonsatne 06 n300apHO - M30TepMUUECKOM MoTeHIaie. OCHOBHOE ypaBHEHHE TEPMOAWHAMHKH. Y CIIOBHS BO3MOXKHOCTH
IpoTeKaHus npomuecca. Pacuet m3meHeHus cBoboaHol sHeprun I'ud6ea.

1. Xumndeckasi kuHetuka. CKOpOCTh XMMUYECKON peaki[Mi B TOMOTE€HHOH M TeTepOreHHoi cucteMax. 3aBUCHMOCTb
CKOPOCTH XMMHYECKOH PEaKINH OT KOHIEHTPAH. DU3MYECKHI CMBICT KOHCTAHTBI CKOPOCTH XHMHYECKOH PeakIvy.

12. BnusHue TemmepaTypsl Ha CKOpPOCTh XUMHUecKoil peakimu. ITpasuno Bant IN'odda u TemneparypHsril koaddunuent.
Teopust AppeHuyca. 3aBHCUMOCTb CKOPOCTH XUMHUYECKOH PeaKkIUU OT SHEPIUU aKTHBAIHH.

13. Karanus. OcHOBHBIE MONOKEHUS] TEOPUH KaTanu3a. MeXaHu3M FOMOTE€HHOTO M T€TEPOreHHOro KaTauu3a.

14. INousaTre 00 0OpaTHMBIX peakIUIX U XMMHYCCKOM PaBHOBECHH. 3aKOH JEHCTBYIONIMX MAacC IJISI OOPATHMBIX CHCTEM.
CBs13b KOHCTAHTBI PABHOBECHSI C TEPMOIUHAMUYECKIMU (DYHKITHAMHU.

15. IMpunuun Jle-Illatense. BausHue U3MeHeHUs] TEMIEPATYphl, AAaBIE€HHs, KOHIIEHTPALUK BELIECTB HA CMEIIECHUE
paBHOBECHS B CHCTEME.

16. OO0mas xapakTepucTuka pacTBOpoB. CIIOCOOBI BRIPaXKEHHSI KOHIICHTPAIUil pacTBOPOB.

17. TepMmonuHaMuKa IPOIECCOB PACTBOPEHUs. BiusHue TeMmmepaTypsl U AaBIE€HHUS HAa PaCTBOPUMOCTH BEIECTB.

18. KomnuratuBHble CBOMCTBA WaealbHBIX pacTBOpoB. 3akoH BauT-T'odda. 3akon Payns u ero cnenctus. CriocoOb
OIpEIENIEHNUS MOJIEKYIISIPHOM MacChl PACTBOPEHHOIO BELLIECTBA.

19. INonsTue 06 snmexTponuTax. Teopust »neKTponuTHdecKoit qucconuanuy. OO IPUHINIT JUCCOMUAUH. DISKTPOIUTHIL.

OCHOBHBIE NTOJIOKEHHS TEOPHHU MEKTPOIUTHUECKOI quccoruanuu. Jlucconuanys KUcaoT (OAHO- U MHOTOOCHOBHBIX ), OCHOBAaHUI
(omHO- ¥ MHOTOKHCIIOTHBIX), COJIeH (CpeTHHX, KUCIBIX, OCHOBHBIX).

20. KonnmuratuBHbIe CBOHCTBA pacTBOPOB MEKTPONUTOB. M3oToHMueckuit ko3 ¢unuent. Crenens auccormarmu. [lorsTue o
CHJIBHBIX U CIa0BIX 3JEKTPOIUTAX.

21. CnaObie snekTpoauThl. KoHcTaHTa aucconuanuu. 3akoH paszbasineHus OcCTBajba.

22. CusbHBIE MEKTPOIUTHI. AKTUBHOCTh UOHOB. IIoHATHE 0 Kaxylleiicad CTENEeHN AUCCOLUALUY.

23. WNonnoe npoussenenue Boabl. [lokasarens Bogopona. MHaukaropsl.

24. VoHHO-00MEHHBIE PeaKIMU B PACTBOpPax EKTPOIUTOB. YCIOBUS HEOOPATUMOCTU HMOHHO-OOMEHHBIX PEaKIHU.

25. XKectkocts Bombl. BpemeHnHas u nocrostHHas. CiocoOBI yCTpaHEHUS .

26. I'mppomns coneit. O6patumocts rupponmsa. CreneHs rugponmnsa. KonctanTta ruaponnsa. Y CIOBHS YCHICHHUS THIPOIIH3A.
T'mpponus pa3nuuHbIX TUIIOB COJIEH.

27. OxucnurensHo-BoccTaHoBUTeNbHbIE peakiun (OBP). TloHATHe O cTeneHH OKUCIIEHUS, OKHCIUTENIX U

BOCCTaHOBUTEISX. BaskHele OKMCIUTENN U BOCCTAHOBUTEIH.

28. MeToB! COCTaBICHHUS ypaBHEHHH OKHCIUTEIBHO-BOCCTAHOBHTENBHBIX peaknuii. OBP B pasmuunsix cpegax. Tumst OBP.
29. Teopust aneKTPoAHBIX NOTeHIMaNoB. YpaBHeHue HepHera. OnpeneneHne cTaHIAPTHBIX IEKTPOAHBIX MOTEHIMANOB.

VY CcTpoHCTBO BOAOPOAHOrO 3M1eKTpoaa. P HanpsokeHui MeTauios.

30. I'anpBaHMYeCKHE AIEMEHTHI. Y CTpoiicTBO U npuHIMI padotel. Pacuer D/IC.

31. ONeKTpoau3 B pacliiaBaX M pPacTBOpax MEKTpoiuToB. [locnenoBaTenbHOCTh MPOLECCOB MPOTEKAIOIIUX HA aHOIE U
karoze. 3akonsl Dapajes. Pacuer 00beMa 1 MacChl BELIECTB, BBIICIUBIINXCS TIPH neKTpoiuse. [IpuMenenne snekrponnsa.

32. Koppo3sns meramuoB. Xumudeckas ,3IeKTpoxuMudeckas. CrocoOb! 3aIIUTEl METAJUIOB OT KOPPO3UH.

33. Axxymynsatopsl. Kucnorasie. lllenounste. IIpunmmmn paboTsL.

TurmoBkle 3agaHus 10 AUCIMILIMHE:
1. Paccunrtath 2kBHBaneHTHBIE Macchl cienyrommx coeannennid PbO, H2Cr207, Na2SiO3, Sn(OH)2, Al, CrOHCI2.




2. PacnimcaTh SMEKTPOHHYIO KOH(UTYpAIMIO aTOMa MapraHiia. YKa3aThb BO3MOXKHBIE BaJICHTHOCTH M XHMUYECKHE CBOMCTBA.
OnucaTh KBAHTOBBIMH YHCIIAMHU BaJEHTHBIE 2NEKTPOHBI aTOMA.

3. Paccunrath TemioBoit 3 dekT peakiuu ropeHus aneTHicHa (H.y.)

4. PaccunraTh, BO CKOJIBKO pa3 M3MEHUTHCS CKOPOCTh XMMHMUYECKOM peakiuu , eciii yBeIUUuTh Temmneparypy c¢ 50 go 80
rpagycoB 1o Llenbcuto, TemuepaTypHblil KO3QQHUIKUEHT paBeH 3.

5. Kyna cmectuthest xumudeckoe paBHoBecue cucteMbl A(T) + 2B(r) «» C (k) AH<O ; ecnu

U YBEIIMYUTHL TEMIIEPATYPY

O MOHU3HUTH KOHLIEHTPAINIO BemiecTBa B

O MOHU3HUTh JAaBIECHUE B CUCTEME

HAIMCATh BEIPaKCHHUE ISl KOHCTAHTHI PABHOBECHS TAHHOW PEaKIIny.

6. Paccuntars MomspHyro xoHmeHtpamuio 200 r 20% pactBopa xyopuaa kamsus ([1=1,015 r/mm).

7. Ha ckonbko MOHM3HUTHCS NaBieHUe nmapa Haj pactBopoM mpu 25 °C, cogepkamuM 15 1 rmoko3sl B 150 r Boasl. Jasnenue
napa HaJl YUCThIM pacTBOpUTEIeM(TIpH TOH ke TemrnepaType) paBHo 26 klla.

8. Hanmcats peaknuu ruaponmsa coneir K2CO3, NaCl, MnSO3, FeSO4 yka3ats pH B kakIoM cilydae THIPOJIN3A.

9. YPOBHATE METOJOM 3NIEKTPOHHOTO OanaHca

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

10. Paccunrates DJIC ranpbBaHUYECKOTO JIEMEHTA, COCTOSILErO U3 IUIACTHH OJI0BA M MEAH, NIPU UX KOHLEHTpaLUU B

pactBopax cooTBeTcTBeHHO [ 1] Monb/nm 1 [0,01] Monb/1. YKa3aTs HalpaBiIeHUE IBHKEHHE IIEKTPOHOB.

KoHTposbHBIE pabOTHI IO TEMaM:

. Ctpoenue atoma

. XumMuueckasi TepMOJIMHAMUKa

. XumMuyeckasi KHHEeTHKa

. PacTBOpEI 11 X CcBO¥iCTBA

. NoHOOOMEHHEBIE peaknuu

. 'upponus coneit

. OKUCIINTENBHO-BOCCTAHOBUTENBHBIE PEAKLIUI
. DIEeKTPOXUMUS

0NN Nk W~

6.4. MeToguyecKkne MaTePUAJIbI, ONIPeIeSIONINe MPOLEAYPhI OLeHUBAHUS

Perienne THIOBBIX 3aaHMI, TECTOB, 3alllTa TEOPETHYECKOT0 MaTepralla Ha JJabOpaTOPHBIX 3aHATHSX.
JlabopaTopHast paboTa CUMTACTCS CAAHHOM, TIPH BEIIOJHEHNH CIEAYIONINX YCIOBHH:CTYICHT HA HEll IPHUCYTCTBOBAJ, BBITOIHHII,
3aIIUTHI TEOPEeTHIECKUiT MaTepual o aHHoi Teme. KoHTponbHas paboTa cuMTaeTCs BRIMOTHEHHON YIOBIETBOPUTEIBHO, IPH
pemtennu cryaeHToM 70% 3amaHuii copepKaluxcs B BapUaHTe.

3ayer 1o AUCLUUILIMHE CTABUTCS 10 UTOraM paboThl 00Y4alOIIerocst B TCUEHHE CEMECTPA, BBIPAKEHHBIM B BU/IC BBIIOJTHEHUS
KOHTPOJIBHBIX PaboT, pabOTHI Ha KOJUIOKBUYMAX, BEIIOHEHNS W 3aIUTHI JJAOOPaTOPHEIX padoT.

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

7.1 Pexomenayemasi iuTeparypa

7.1.1. OcHoBHas JIMTepaTypa

ABTODBI, COCTaBUTEIH 3aryiaBue WznarenscTBo, rox
JI1.1 | I'muaka Huxonait 3amauu ¥ yrmpaxHEHUs 1Mo o0IIel XUMUH: y4e0. mocoone Mockga: MaTerpai-
JleonnnoBuy IIpecc, 2001
7.1.2. lonoHUTEILHAS JIUTEPaTYpa
ABTOpBI, COCTaBUTENIU 3arnaBue W3narenscTBo, oA
JI2.1 |Pocun U. B., TomuHra |OOmas n Heopranndeckas xuMusi. COBpeMEHHBIH Kypc: YdeOHoe Mocksa: U3naTenscTBo
JI. . noco6ue i 6akanaBpoB IOpaiiT, 2016
JI2.2 | KopoBun Hukonait OO0was XuMus: yaeOHUK Mocksa: Briciias mkona,
BacunbeBuu 2007

7.1.3. Metoanueckue pa3padoTku

ABTOpBI, COCTABUTEIIH 3arnaBue WznarenscTBO, rOj
JI3.1 |3aiiues B. I1., XuUMHS: METOIMYECKUE YKA3aHUS IO BHITIOJIHEHHIO JTAOOPATOPHBIX Hosocubupck: CI'YBT,

Moxkposurkas H. IT., [ pabot 2018

Kupumox A. H.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIMHBI (MOAYJIA)

Haznauenue Ob6opynoBanue

YuebHas ayIUTOPHs quis | AynuropHas mpocka; Kommiexr yge6HoM Mebenn; KoMImekTsl XUMHYECKOH MOCYIBI U PEaKTHBOB
IpPOBEAEHHU TEKYLIEro KOHTPOJS | IS MPOBEAECHUS] XUMIUECKOT0 MpakTHKyMa; BeITspkHOI mixad
U TIPOMEXKYTOYHON aTTeCTalUH

VYueOHas ayAUTOpUS quts | AynuropHas gocka; Kommiekr ygeOHoi Mebenn; KoMIIIeKTs XHMIYECKOH TOCYIBl U PEaKTHBOB
MPOBEACHHUS TEKYIIET0 KOHTPOJS | IS IPOBEACHUS XMMIUECKOTO MpaKTHKyMa; BEITspkHOI mikad




U IIPOMEXKYTOYHOH aTTeCTalUuK

VYyeOHas AyAUTOPHS IS
TIPOBEICHHSI TPYIIOBBIX "
WH/INBUTYa bHBIX KOHCYIbTAIWHA

AynuropHast nocka; Komruiekr yue6HON MeOenu; 6 KOMIUIEKTOB Ui J1abOpaTOpHOM padoThl Mo
ONPEJIETICHUIO JKECTKOCTH BOZBI (IITATHUBBI C NPOOMPKAaMH, HaO0Op XMMHYECKHX pPEarcHToB); 6
KOMIUIEKTOB IS TaOOpaTOpHON paboThI IO ONPEIETICHHUIO 3IEKTPOIPOBOAHBIX PACTBOPOB CONEH
(IIK-2mT., MCTOYHMK TOKa-3 INT., IITaTHBEI C TPOOMpPKAMH, 3JIEKTPOABl H3MEPUTEIbHEIE,
9NIEKTPOJbl CPaBHEHMs); 6 KOMIUIGKTOB JuIsi J1abopaTopHOil pabGoThl 1O  OHpEeTIeHHI0
HOHOOOMEHHBIX peakiui (IITaTHBHI C MpoOupkamu, Habop peakTHBOB, pH-MeTpsl); BeITsHkHOM
mkad

YuebOnas ayUTOPHs IS
MIPOBEICHHSI TPYIIOBBIX u
WH/INBUTYaJbHBIX KOHCYIIb Tl

AynuropHasi nocka; Komruiekt yueOHON MeOenu; 6 KOMIUIEKTOB Ui J1abOpaTOpHOM paboThl Mo
ONPEJIETICHUIO JKECTKOCTH BOZBI (IITATUBBI C NPOOMPKaMH, HaOOp XMMHYECKHX pPearcHToB); 6
KOMIDIEKTOB UIsl TaOOpaTOpHOH pabOTHI IO OIPEAEICHHIO 3IEKTPOIIPOBOIHBIX PACTBOPOB CoOJEH
(ITK-2mT., WCTOYHWUK TOKa-3 INT., INTAaTUBBl C TNPOOUPKAMH, OIEKTPOABI H3MEpPUTEIbHEIE,
JIEKTPOAbl CpaBHEHUs); 6 KOMIUIEKTOB [UIsl J1a0OpaTOpHOH paboThl 1O  ONpPEAETICHUIO
NOHOOOMEHHBIX peakiuil (IITaTHBBI C MPOOMpPKaMH, HaOOp peakTHBoB, pH-meTpsl); BeITspkHOMN
mxad

YuebHas ayJUTOpHs JUTS
HPOBECHUS IPYIIOBBIX u
WHIUBAAYAITBEHBIX KOHCYIbTAIHN

AynutopHas nocka; Kommexr ydeOHolt mMebeny; 6 KOMIIIEKTOB AT J1abOpaToOpHOil pabGOTHI MO
OIIPEAENEHHI0 KECTKOCTU BOABI (IUTATUBBI C MPOOHPKaMU, HAOOp XUMUYECKHX PpEareHToB); 6
KOMIUIEKTOB JIJIs JIJaOOpaTOpHOH paboThI IO ONPEIETICHHUIO 3IEKTPOIPOBOAHBIX PACTBOPOB CONEH
(IIK-2mT., WCTOYHMK TOKa-3 INT., INTATHBEI C TPOOMPKAMH, 3IEKTPOIABl H3MEPUTEIBHEIE,
QJIEKTPOABI CpaBHEHUsS); 6 KOMIUIEKTOB [UIsi J1a0OpaTOpHOH paboThl 1O  OMpPEACTCHHIO
NOHOOOMEHHBIX peakIuil (IITaTHBBI C MPOOMpPKaMH, HaOOp peakTHBoB, pH-MmeTpsl); BeITsDKHOMN
mkad

YuebHas ayJAUTOpHs Jutst | AyauropHas 1ocka; KoMruiekT yae6HON Mebenn

IpOBEACHHS TPYIIOBBIX u

WHIVBHAIYaIbHBIX KOHCYITBTAIIH

VYuebHas ayIUTOPHS Ui | AynuropHas nocka; Kommiekt yaeOHoi Medenn

MIPOBEICHHSI TPYIIOBBIX u

WHIUBUAAYANTbHBIX KOHCYIbTAIMI

YyeOHas AyAUTOPHS i | AyauropHast nocka; Kommiekt yuebHoii medenu

TIPOBEICHHSI TPYIIOBBIX u

WH/IMBUTyaJbHBIX KOHCYIbTAIMHA

YuebHas ayJUTOpHs quist | AynuropHas 1ocka; KoMmuiekT yae6HoM Mebenn

MPOBEACHHS TPYIIIOBBIX u

WHINBUTYaJIbHBIX KOHCYJTbTaIHA

YuebHas ayAUTOpUs quis | AynuropHas nocka; Komrurekt ydeOHONM Mebenn; MynpTumenuitHoe o0opymoBaHHE: IPOEKTOP
MIPOBEACHUS 3aHATHUH | (CTaLIMOHAPHBI), 9KpaH (cranuoHapHbIi), 1K (mepeHocHOi)

JICKIMOHHOTO THIIA

ITomemenne i | Kommnekr  ydeOno#t wmebenmm; I[IK — 10 mT., nogkiroueHHbIX K cetd "HHTepHer" w
CaMOCTOSTEITLHOM paboTHI | 00eCTIeYNBAIOINX ~ JOCTYI B BJCKTPOHHYI0  HMH(OPMAIIMOHHO-00pa30BaTENBFHYI0  Cpexy
00yJaronuxcs YHUBepcHTETA.




