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1.ObEM JUCHUIIJINHBI
Bcero: 3 3auernble equHuUIbl TpygoeMkocTH (108 akameMuueckux yaca)

®opma o0yueHusn
Ounas ‘ 3aounas
Bup y4yeOHoii padoThI CemecTtp

1 1
AyaAuTOpPHBIE 3aHATHS
(Bcero 4acos), 32 6
B TOM 4HcJIe:
Jlexun 16 2
JlaboparopHbie pabOThI 16 4
CamocrosiTesibHas padora
(Bcero 4acoB), B TOM 4HUcJI€: 76 102
[ToaroroBka k 3a4eTy 18 18
KonTponbnas pabota 18
pyrue Buabpl CaMOCTOATEIBHON 58 66
paboThl
Bua npomexyTouHoit
aTrecTanuu (3a4eT, IK3aMeH): sater sater
OO0mas Tpy10eMKOCTh
AUCHUTUINHBI U TPYA0EMKOCTh 108 108
10 ceMeCcTpaM B Yacax:




2.MECTO JNCIHHUIIJINHBI
B CTPYKTYPE OBPA3OBATEJBHOM TPOT'PAMMBI
XuMHusg OTHOCHUTCS K oOsa3arenpHOoM dactu bimoka 1. Xumus saBigercs OIHOW U3
(GyHIaMEHTAIBHBIX E€CTECTBCHHO-HAYYHBIX JTUCHUIUIMH. OHa W3y4aeT MaTepUabHBIA MHD,
3aKOHBI €r0 Pa3BUTHS, XUMHYECKYIO (OpMY ABHKEHHUS MaTepuu. B mporiecce n3ydyeHuss XUMUH
BBIPA0ATHIBACTCS. HAYYHBIM B3MJISII HAa MHP B IEJIOM. 3HAHWE XHUMUU HEOOXOIUMO st
JI0IOTBOPHOM TBOPYECKOM JIEATEILHOCTH OaKaaaBpa JIFOObIX HalpaBICHHUH.

Coneprxanue AucuuIInHbL. OCHOBHBIE pa3/ieibl

OCHOBHBIE TIOHATHSA U 3aKOHBI XuUMHUH, CTpoeHHE aToMa, peaKIMOHHAas CIOCOOHOCTH
BEIIECTB. DJIEMEHTHI XHMHUYECKOW TEPMOJWHAMUKH W KWHETHUKU, TEOPUS U IMPAKTHKA
PacTBOPOB, JJICKTPOXUMHUYECKUE TPOIECCHI, XUMHS SJIEMEHTOB, 3JEMEHThI OpPraHUYeCKOU
XUMHUH U OPTraHUYECKHE MOJIMMEPHBIC MaTePHATBI

TpedoBanuss Kk BXOAHBIM 3HAHMAM «BXojaHbBIE» 3HAHUS, YMEHHUS U TOTOBHOCTHU
oOyyJaromerocs: JJisi yCIEIIHOT0 OCBOCHUS Kypca CTYIAEHTHI JOKHBI UMETh 0a30BbIC 3HAHUS
(byHIaMeHTaIbHBIX Pa3/iefOB €CTECTBEHHBIX U MATEMATUYECKUX HAYK.

Tembl Kypca coaepkar CHEHUATU3UPOBAHHYIO HWHOOPMAIMI0O U  CIIOCOOCTBYIOT
OCBOCHHMIO B JalbHEHIIEM MpoheCcCHOHANBHBIX TUCHUILINH NPO(ECCHOHATBLHOTO IUKIA U
MPOQECCHOHAIBHOTO IUKJIA MATUCTEPCKON OATOTOBKHU.

Peszynomamul 00yuenusn oucyunaunsl HEOOXOAUMBI JIJis 0osiee TITyOOKOTO OCBOCHHS

COACPpIKaHUA HpO(beCCI/IOHaJ'ILHHX JUCIUIIINH, a TaKXC JJI OBJIaACHUA
O6H.ICHpO(1)€CCI/IOHaJ'IBHBIMI/I u HpO(l)eCCI/IOHaJ'ILHBIMI/I KOMIICTCHIIUAMMU.

3. INIAHUPYEMBIE PE3YJIbTATBI OB YUYEHUA
Ilenn 1 3a7a4n 0CBOCHHMA TUCHUTIIHHBI
lenpto u3ydyeHHs JUCHUIUIMHBI «XUMHUS» SBISETCS YIUIyOJ€HHE HUMEIOIINXCS
Npe/CTaBICHUN U TOJIyueHHE HOBBIX 3HAHUI M yMeHHUIl B 00jacTu XMMHH, 0€3 KOTOPBIX
HEBO3MOXKHO pEIIEHHE COBPEMEHHBIX TEXHOJIOIMYECKHUX, 3KOJOTHYECKHX U ChIPHEBBIX
npooiem.
3amauu Kypca:

e @opmupoBaHHE Yy OOydYarOUIMXCs OOIIEr0 XMMHUYECKOIO MHPOBO33PEHUS U
pa3BUTHS XMMHYECKOTO MBILLUICHHUS.

e VYcBoeHue o00béMa 3HAHUM 1O XHUMHH, HEOOXOAWMBIX JUIsl HW3YYEHHUS
po(heCcCHOHANBHBIX AUCLUUILINH.

e (OzHakoMmJIeHHME OOydYaloLMXcsi C MHOroo0Opa3MeM XHMMHYECKHX CHCTEM,
IPOSIBIIEHUEM XUMHUYECKHX 3aKOHOB B DJKOJOTMYECKUX M IPOU3BOJICTBEHHBIX
nmpoueccax, C BbACIEHHEM U HACHTU(UKalMed XUMUYECKHX BEIIECTB, a TaKkKe
IPUMEHEHUEM XUMHUYECKHX IPOLIECCOB M 3aKOHOB B COBPEMEHHOM TEXHHUKE U
TEXHOJIOTHH.

Komnerenuu, GpopmMupyemblie B pe3yinbTaTe OCBOCHUS JUCIUILTUHBL:
Jns 13.03.01
Crnioco0eH mpUMEHSTh COOTBETCTBYIOIIMM (PUM3MKO-MaTeMaTUYECKUi ammapar, MEeTObl aHajIn3a
U MOJEIUPOBAHMSA, TEOPETUYECKOIO0 U DKCIEPUMEHTAJIBHOIO HCCIEAOBAHUSA IIPU PELICHUU
npodeccronanbubix 3amay (OI1K-3)
B pesynbrare ocBoeHuUs H3ydeHUs 00yUYarOIUICs TOJKEH:
3HaTh:
(byHaaMeHTaIbHbIE TIOHATHS, 3aKOHBI U TEOPUH KJIACCHUYECKOW U COBPEMEHHON XUMUHU
(OIIK-3)
Ymern:



MPUMEHSTh CUCTeMY (pyHIAMEHTAIbHBIX 3HAHUHN U uAcHTU(HUKAIMH, GOPMYIUPOBAHUS U
pelLICHHS TEXHUYECKHUX M TeXHOoJoruueckux mpooiaem (OITK-3)

aJanTUPOBATh 3HAHUS M YMCHHS, MOJNyYEHHBIC B KypC€ XUMHUU K PEHICHHIO KOHKPETHBIX
3aj1a4, CBA3aHHBIX C MpodeccroHanbHoM AesrenbHocThio (OITK-3)

Baagers @

HABbIKAMU SKCIIEPUMEHTAIIbHBIX UCCIETOBAHUM JIIsl BO3MOXHOCTH UCIOJIb30BAaHUS UX B
peurenun npodeccruoHanbHbIx 3ana4d (OITK-3)

s 13.03.02

CriocobeH mpUMEHSTh COOTBETCTBYIOIINHN (PU3MKO-MAaTEMaTUYECKH anmapaT, METO/Ibl aHAIIN3a
U MOJEIUPOBAHHUSA, TEOPETUUYECKOIO0 M JKCIHEPUMEHTAIBHOIO MCCIEAOBAaHUS TPH PEIICHUU
npodeccuonanpubix 3anay (OI1K-3)

B pe3ynbraTe 0cBOeHUS U3y4eHHUS 00yUYaIOUIHIICs TOJIKEH:

3HaTh:

dbyHIaMeHTallbHbIE TIOHSATHUS, 3AKOHBI U TEOPHH KJIACCUYECKOW U COBPEMEHHOI XUMUU
(OIIK-3)

Ymers:

MPUMCHSTh CUCTEMY (yHIaMEHTAIBHBIX 3HAHUHN U uAcHTHU(DHUKAIMK, (OPMYIUPOBAHUS U
pEIIeHUs] TEXHUYECKUX M TeXHOomornueckux mpoodiem (OI1K-3)

aJaNnTHPOBATh 3HAHWUS W YMCHHS, IMOJIYUCHHBIC B KypCce€ XHMHU K PEHNICHHIO KOHKPETHBIX
3aj1a4, CBSI3aHHBIX ¢ TpodeccuoHanbHOM aesTeapbHoCcThI0 (OITK-3)

Baagers @

HABBIKAMU SKCIIEPUMEHTAIbHBIX UCCIEIOBAHUM JIIsl BO3MOXXHOCTH UCIIOIB30BAaHUS UX B
pemennu npodeccuonanbHbix 3aaa4 (OI1K-3)

s 13.03.01, 13.03.02

I/IH)II/IKaTOpBI n JACCKPHUIITOPBI qaCTHu COOTBGTCTByIOHIefI KOMIICTCHIINU,
q)OpMpreMOﬁ B mnmponecce HU3YyUCHUA  OTUCHHUIIIIMHBI ((XI/IMI/ISI)), OLCHUBAKOTCA  TIpU
IMOMOIINN OLICHOYHBIX CPCACTB.

HJ'IaHI/IpyCMBIe PE3YyIbTAaThI O6y‘IeHI/IH IO AU CLHUIIIINHE «XI/IMI/IH», HHAUKATOPbI
JOCTHDKEHMS KOMITETSHITHM OIIK-3 MEPpCUCHb OLICHOYHBIX CPCACTB

Ne Kon HaunmenoBanne Kon [Inanupyembie HaumMmenoBanue
/1 HHINKaTOpa HMHAUKATOpA TOCTHKEHUS | IUIAHUPYEMOTO | pe3yJbTaThl 00yUCHHS OLIEHOUHBIX
JTOCTIKEHUS KOMIICTCHIINU pesynbTara
KOMIIETEHIIHN 00yueHus CpeaCTB
1. N-1omk-3 3Harh: 3 (UO-1onk-3) 3Haer: 3amauyd MO TEMaM,
(dbyHIaMeHTaIbHBIE (hyHIaMeHTaIbHBIC BOIIPOCHI TECTOB
MMOHATHS, 3aKOHBI H MMOHATHS, 3aKOHBI H
TEOPUH  KJIACCHYCCKOM TEOPUH  KIJIACCHYCCKOU
Y COBPEMEHHON XUMUH Y COBPEMEHHON XUMUH
2. WUA-20mx-3 YMers: npumesath | Y (UH-2omks) VYmeer: npuMeHsTs | Bompocst K
cucreMy cUcTeEMy PyOSKHBIM
(yHIaMEHTaITbHBIX (hyHIAMEHTAIBHBIX KOHTPOJISIM
3HAHUH s 3HaHUHA s
UACHTU(DUKAIINH, HUACHTU(DUKAIINY,
(opMynHpOBaHUSL u (hopMyIHpOBaHUSL u
pEIIeHHUsT TEXHHUYECKUX H peILICHUS TEXHUYCCKHX
TEXHOJIOTHIECKUX u TEXHOJOTHYECKHX
pooeM; npoOieM
aJanTUpPOBaTh 3HAHUS U aZanTHPOBATh 3HAHUS U
YMEHUS, TIOJy4YeHHBIE B YMEHHUSI, TIOJTyICHHBIE B
Kypce XMMHHU K PCIICHHIO Kypce XUMUH K
KOHKPETHBIX 3a/1ad, PEIICHUIO KOHKPETHBIX




CBA3aHHBIX C 3ajgad, CBA3aHHBIX C
po¢eCCHOHATBHOM po¢eCCHOHATBHOM
JCATCIBHOCTBIO JCATCIBHOCTBIO
3. W-3omx-3 Brnanets: HaBeikamu | B (U1-3onk.3) | Buageer: HaBBIKaMH | BrimonHenne
JKCIEPUMEHTAIBHBIX JKCIEPUMEHTAIBHBIX nabopaTopHBIX PadoT
HUCCIICIOBAaHUM g HCCIICIOBAaHUM oad | u 3alrTa
BO3MOXXHOCTH BO3MO>XXHOCTHU pPE3yIbTaTOB
HCIIOJIb30BAHUA ux B HUCIIOJIb30BAaHUA HUX B
peuIcHun peUICHUA
HquJeCCI/IOHaJ'H)HI)IX 3aaa4 HpO(l)eCCI/IOHaHI)HLIX
3aga4y
4. COAEP) KAHUME JUCHUITJINHBI
4.1. YuyeOHO-TeMaTH4YeCKH IVIaH
Py6exx | Homep HaumenoBanue paznena, TeMbl KosmuecTBO 4acOB KOHTAKTHOM
paznena, paboThI ¢ MpernoaaBareIeM
TEMBI Ounas gopma 3aouHas Gopma
JIK JIb JIK JIb
PyGex P1 Benenue. OCHOBHBIE 3aKOHBI 5
1 XUMHHU
[ICX9, Crpoenue aToma.
P2 XuMuueckas CBSI3b u 2 2 2
MEXMOJIEKYJISIPHBIE B3aUMOJICUCTBUS
P3 DJIEMEHTHI XUMHYECKOH 2 2
PyGex TEPMOJIMHAMUKHI
2 P4 XumMmuueckas KUHETHUKA. 4 2 2
Xumuyeckoe paBHoBecue. Karanms
P5 PacTBOpEI 2 2
DIEKTPOXUMUYECKHE MTPOLIECCHI
Py6ex P6 6 4 2
3 P7 BMC u nmactmaccsl 2
Hroro 16 16 2 4
4.2. Cooepircanue nexyuii:
Hingp HanmenoBan Tpynoem | Tpynoem
paszena, KOCTb, KOCTb,
ue paszena,
TEeMBbI TeMbL HanmenoBanue u coaepxaHue JEKIUu 4ackl 4ackl
T CLIATLI (ounast | (3aouHas
JUCITUTUTUHBI
WHBI dbopma) | ¢opma)
P2 | TICXD. DJEeKTpOHHOE  CTPOEHHEe aTroMa U CUCTeMaTuka | 2 2
Ctpoenue XAMHYECKHUX 3JIEMEHTOB. KBaHTOBO-MEXaHUYECKast
aroMma. MOJIeNIb aToMma. CtpoeHne MHOTO3JIEKTPOHHBIX
Xumunueckass | atomoB. [lepmonmnueckas cuctema J[.M.MenneneeBa
CBSI3b Y | 1 U3MEHEHUE CBOMCTB 3JIEMEHTOB U UX COCIUHEHUU.
MEXKMOJIEKYJT | XMMUYECKasi  CBS3b. OCHOBHBIE ~ TUIIBI H
SpHbIE XapaKTEPUCTUKHU CBSI3U.
B3aNMOJIEHCT
BUSI
P3 DIIEMEHTHI DJIEMEHTHI XUMHAYECKOU TEPMOJMHAMHUKH. | 2
XUMHYeCKor | DHepreTnueckue AP(PEKThl XUMUYECKUX PEaKIUil.
TepMOoAMHAM | BHyTpeHHss 3Heprus W SHTanblUs. [epMOXHMUS.
WK1 Tepmoxumuueckue 3aKOHBI u YpaBHEHUSI.
DHTabNHsT 00pa30BaHUS XWMHYECKUX COCTUHEHUHN.

6




3HTpOl'II/I$I Hn €€ HU3SMCHCHUC IIpU XUMHYCCKUX

mpolieccax. Oueprus I['mbbca u  sHeprus
I'enpMronbpra M HMX H3MEHEHHA IPU XUMHUYECKHX
Ipolreccax. YcenoBuss  caMOIPOU3BOJIBHOTO
IIPOTEKAaHNs XMMUYECKUX PEaKLIUM.
P4 | Xumnueckas Xumpueckass KuHeTuka. CKOpOCTb IOMOTEHHBIXU | 4
KHHETHKA. IeTEPOTreHHBIX XUMHMYECKHX PEaKLuil. 3aKoH
XHUMHUYECKOE | ACUCTBYIOIIUMX Macc. 3aBUCUMOCTb  CKOPOCTH
paBHOBECHE. | XUMHUYECKUX PEaKUUH OT TEeMIEpaTypbl. OHEPrus
Karanus. aKTHBalUU. ['OMOTEHHBIN M IeTEPOreHHBIN KaTaJlu3
Koncranta  paBHOBecMS W €€  CBI3b  C
TEPMOJMHAMHYECKUMH  (QyHKIMsAMU.  [IpuHImn
JlelIaTeinbe.
P5 | PactBopsl PactBopel.  Ompenenenne u  kinaccudukanus | 2
pacTBOpPOB. PactBopsb! HEDJIEKTPOJIUTOB u
AIIEKTPOJIUTOB. BoaHBIE pacTBOpBI 3JIEKTPOJIUTOB.
DIEKTPONUTHYECKAS Jycconuanus BOJIBI.
Bonoponnsnii mnokasarens. loHHBIE peakuuu B
pacTBopax.
P6 OnekTpoxuM | OKUCIUTEILHO-BOCCTAHOBUTEILHBIE u|b
NYECKUE AIIEKTpOXUMHUYECKUE npouecchl. 3akoHbl dapanes.
IIPOLIECCHI [Tonsitue 00 ANEKTPOJHBIX HNOTEHLMANAX.
l"anbBanmyeckue snementsl, JC u e€ usMepeHnue.
CraHapTHBIM BOJOPOJHBIN 3JIEKTPOJ U BOJOPOAHAS
HIKaja  [OTeHUManoB.  YpaBHenue  Hepucra.
Onektponu3. IlocnenoBaTeNnbHOCTh  ANEKTPOAHBIX
IIPOLIECCOB.
Onpenenenne U KiaccupuKalus KOPPO3UOHHBIX
IpoueccoB. Buabl KOPpPO3HMOHHBIX  pa3pyLICHU.
Knaccudukanus KOPPO3UOHHBIX MIPOLIECCOB.
XuMuyeckas KOppOo3us. ONEKTPOXUMHUUECKAs
KOppo3us. MeTozb! 3alUThl OT KOPPO3UU
4.3./Iabopamopustit npaKmuxkym
Mudp Tpynoem Tpynoemk
paznen OCTb,
a, HaunmenoBanue paznena, HaumeHnoBanue u conepxanue KOCTE, qachl
TEMBI TEMBI TUCIUIUINHBI JIOPaTOPHBIX paboOT (;12;1;1;{ (3aounas
i T
P1 Brenenue. OcHoBHBIE | OmnpeneneHre MOJISIPHOM MacChl 2
3aKOHBI XUMUHU SKBHMBAJIEHTA METAJLIA.
P2 [CxnN. Crpoenue atoma. [lepuonnueckas 2
CTpoeHHe aToMa CUCTEMa XMMHUYECKUX 3JIEMEHTOB.
XuMmyudeckas  CBI3E W Turnbl XUMUYECKOH CBSI3U U
MEKMO-JIEKYIIIPHBIE CTPOCHHME MOJICKYT
B3aHMO/ICHCTBIS PyGexnbiit kouTposs Nel (1 gac)
P3 DIIEMEHTHI XUMHAYECKON | XMMHUYECKask TEPMOINHAMMKA 2
TEPMOJUHAMUKU




P4 XumMuueckast KAHETHKA. | XuMudecKkas KHHETHKA 2 2
XUMHUUYECKOE PABHOBECHE.

Karamm3 Py6exHbIit koHTpOoIIb No2 (1gac)

P5 PacTBOpHI PactBOpBI 251€KTPOIUTOB 2

P6 DIEKTPOXUMHUYECKUE OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC 4 2
MIPOLIECCHI peakuuu

Koppo3sus meramios
Py6exnbiii koHTpoJib Ne3 (14ac)

P7 Opranunueckue Pacrio3naBanue BOJIOKOH, IlacTMace u | 2
MOJIMMEPHBIE MaTEPHUAIIbI MOJIMMEPOB.
Hroro 16 4

4.4 Konmponvnaa padoma (01s 3a04unoii hopmol 00yuenus)

[MIumanosuy M.JI. Xumus: METOAMYECKHE YKA3aHUs, IPOrpamMMma, pPEHlICHUE THUIIOBBIX
3a/1a4, IPOrpaMMHUPOBAaHHBIE BOIPOCHI ISl CAMOIPOBEPKU U KOHTPOJIBHBIEC 3aIaHMsl IS
CTYJCHTOB-3a0YHUKOB ~ MH)KEHEPHO-TEXHUYECKUX (HEXMMHUYECKHUX) CIELHAIbHOCTEN
BY30B.3-¢ u3[., ucnp. - M.: 2003 - 128 c.

S.METOAUYECKHUE YKA3ZAHUSA JJI51 OBYUYAIOIIUXCSA
1O OCBOEHMUIO JUCHUITJIMHBI

[Tpu mpociymuBaHUK JIEKIUH PEKOMEHIYETCS B KOHCIIEKTE OTMEYaTh BCE Ba)KHBIC
MOMEHTBI, Ha KOTOPBIX 3a0CTpsieT BHMMaHHUE IpernojaBareib, B YAaCTHOCTH T€, KOTOpbIE
HaIpaBJI€Hbl HA KAYECTBEHHOE BBIMOJIHEHUE COOTBETCTBYIOIIEH J1a00paTOpHON pabOTHI.

[IpenoaBaTenemM 3amlaHUPOBAHO HCIIOJIb30BAaHHE MPH YTEHUU JIEKIMHA TEXHOJOTHH
npobiieMHoro obyueHus u auckyccuu. [loatomy pexomenayercst GukcupoBarh isl ce0st
MHTEPECHbIE MOMEHTHI C LIE€JIbI0 UX AKTUBHOTO 00CYKAECHHUS Ha TUCKYCCHH B KOHIIE JIEKIUH.

3a0oroM  KaueCTBEHHOTO  BBINOJHEHUS  JTaOOpaTopHbIX  paboT  sABIAETCA
CaMOCTOsITeNIbHAs MOJArOTOBKA K HUM HaKaHyHE IyTeM IOBTOPEHHUS MaTepUalIOB JIECKIUH.
PexkomeHyeTcsi TOATOTOBHUTH BOMPOCHI 10 HESCHBIM MOMEHTaM H OOCYAHTh WX C
npernojiaBaTesieM B Haudane JabopaTOpHOM paboThl, KOJJIEKTUBHOTO B3aHMMOAEHUCTBUS,
pa3dopa KOHKPETHBIX cUTyaluid. [lo3ToMy NMpHBETCTBYETCS TPYMITOBONH METOJ| BBITIOJHEHUS
7a00paTOpHBIX PabOT, a TaKKEe B3aUMOOILIEHKA W OOCYXJEHHE pe3yJIbTaTOB BBINOJIHEHUS
nabopaTopHON paboOThl U IMOJIyYEHUS BBICOKOM OILIEHKM II0 pe3yslbTaTaM OCBOEHUS
JUCLUTUTMHBL.

Jlig TeKyliero KOHTPOJIA YCIIEBAEMOCTH JUIsi OYHOM (opMbl OOyueHHUs HCHOJIb3yeTcs
0aJUIbHO-PEUTHHIOBasl CHCTEMa KOHTPOJII M OLIEHKHM aKaJeMH4YecKod akTUBHOCTH. [loaTomy
HACTOATEIbHO PEKOMEHIYeTCs TIIAaTelIbHO NpopaldaTeiBaTh MaTepuad IUCHUIUIMHBI TpU
CaMOCTOsITeNIbHOU paldoTe, ydacTBOBaTh BO BceX (opMax OOCYXKJEHHUS M B3aUMOEHCTBUS, KaK
Ha JIEKIMSIX, TaK M Ha J1a0OpaTOPHBIX 3aHATHUAX B IEJIIX JIy4IIEro OCBOEHHS Marepuana u

MOJIyYEeHHUsI BBICOKOW OLIEHKH O Pe3yJIbTaTaM OCBOEHUS TUCIUIITMHBI
BeinosnHenne caMocTosTenbHON paboThl OJPa3yMEBAET CAMOCTOSTEIIBHOE U3YyUEHHE
pa3zenoB TUCHMIUIMHBI, MOATOTOBKY K JIAOOPATOPHBIM 3aHATUSAM, MOATOTOBKY K 3ayery,
MOJATOTOBKY K pPYOEKHOMY KOHTPOIIO (11 O4yHOM (opmbl 0OydeHHs),  BBIIOJIHEHUE
KOHTPOJIBHOM paboThl (11 3204HON (hOpMBI O0yUEHMS)
PexomeHyemast TpyZ0€MKOCTb CaMOCTOSITENIbHOW PabOThI IPEACTAaBICHA B Ta0IHLIE:
Pexomenoyemblit pexqrcum camocmosamenvras paboma

lTudp Bunsr Tpynoe
CP Cp CaMOCTOSITCIILHOU HaumenoBanue u conepxanue MKOCTb,
pabOTHI CTYJICHTOB 4achl

Tpynoe
MKOCTb,
qachel(3a




(CPC) (ounast | ouHas
dopma) | dopma
Cl.1 Meron BaJICHTHBIX CBs3EH. 8 10
['ubpuauzanms. [TonaTue o  meroxme
MOJICKYJIIPHBIX ~ OpOUTAJICH. Crpoenue wu
CBOMCTBA MPOCTEUIINX MOJIEKYJI
C1.2PactBopsl. OnpenencHue 1 KiaccupuKaus 8 10
pacTBOpoB. PacTBOpbI  HEIIEKTPOIUTOB U
JIEKTPOIUTOB. Bonubie pacTBOpBLI
AIIEKTPOJIUTOB. DeKTPOIUTUYECKAS
Yraybnennoe JIMCCOLMAIMs BOJBL. BOIOPOAHBIN MOKa3aTeb.
C1 | UBYHCHHC PasfClOB, | [opnpie peakuuu B pacTBopax. KoswiowiHbie
TEM CHHUIUIHBL | phacTROpEI B MPUPOJIE U TEXHHUKE.
JICKIMOHHOTO KypCa | €13 Xpmuyeckas TepMOIHHAMUKA 8
Cl.3 . Meroasl 3amUTbl OT KOPPO3HHU: 8 16
panMoHaIbHOE NPOCKTHPOBAaHWE, 00paboTKa
OKpYXaroIle cpefbl, JETHPOBAHHE, CO3JaHUE
U30JIUPYIOIINX TUIEHOK Ha MeTajuiax,
AIIEKTpOXUMHUYECKass  3amuTa.  VHrHOUTOpBI
KOPPO3HHU.
C2 Uzyuenue paspenos, | C2.1 Teopus XUMHYECKOIO CTpOECHUS 6 14
TEM JUCLUUIUIMHBI HE | opraHudeckux coenuHeHuit A.M.Bytieposa,
BOIE/IIINX B KiIaccu(uKalusi peareHTOB W peakmuid B
JICKIIMOHHBIN KypC M | OPTAaHHYECKON XUMUH, Knaccupukanus u
NPaKTUYECKHE HOMEHKJIATypa OPraHNYECKUX COCTMHECHUH.
3aHATUSA C2.2CBoiicTBa INEPEXONHBIX METAIIOB, -
anemeHTsl IV - VII rpynn. Xumust 21eMEeHTOB
KeJe3a, UX CIUIaBOB U XMMUYECKHE COCTUHEHHUS.
XUMUS METAIJIOB OJTPYI METH M [TMHKA
C2.3. Hedtb, mpuponaHblii ra3. CTpOEHHE, 6 4
XUMHYECKHE CBOWCTBa, MIPOMBITIIICHHBIE
crocoObl  MOJYyYeHMs,  HUCIHOJb30BaHUE B
HAapOJIHOM XO35IHCTBE.
C2.4. BMC u nnactMacchl.
C3 [ToaroroBka k (3.1 Iloozomoexa K 1adopamopuvim padbomam 16 4
ayJIUTOPHBIM (no 2 uaca na kasxcooe sauamue)
3aHATUSAM (3.2 Illoocomoeka K pydesucHomy KOHMPOJIO 6
(no 2 uaca ma xasxicowviii pyoesic)
C.3.3 Hanucanue KOHmpoJibHOU padomol 18
C4 IToaroroBka x C4.1 IMoaroroBka K 3adeTy 18 18
IIPOMEKYTOUHON
aTTecTaluu’ 1o
JMCHUIUIMHE (3a4eT)
Wroro: 76 102
6. POHJ OHEHOYHBIX CPEJICTB
JJIAA ATTECTALUUA TO JUCHUIITIMHE
6.1. IlepeyeHb OLEHOYHBIX CPEICTB
l.banpHO-peTUHTOBass CHUCTEMA KOHTPOJS M  OIEHKHM AaKaJeMHYECKOW aKTHUBHOCTHU

obyuaronuxcst KI'Y (muist ounoii opmbl 00ydeHus)
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2.Py6esxHbIi koHTpodb 1,2,3 (st ouHOM (hOpMBI 00yUEHUS)
3. Bonpocsl k 3auery

4.KontponpHasi padoTta (st 3a09HOI PopMbI 00yIeHNs)

6.2. Cucmema 6anibHo-peitmunzo60il OUCHKU PAOOMbL 00YUAIOWUXCA NO OUCHUNIUHE

MNe | Haumeno Coneprxanue
BaHUE
1 | Pacmpen Pacnpeoenenue 6annos 3a 1-ii cemecmp
eJICHUE Buo VP | Ilocewe | Boimo | Pabo | Pybeac | Pybeoc. | Pybeorc. 3a4eT
6aioB Hue JHEH | maHna | KoHm- Konm- | Konm-
3a JeKkyul u | ue W | 1abopa | poib poab | poib
ceMecTp JIb 3al | mop- Ne | No 2 No 3
1-i Ta OT HbIX
cemMecTp 4YeTOB | 3aHs-
yueOHOI o MUsX
paboTHI. nabop
pabo-
Tam
bannena | 1,0u 0,5 | 2 3a 1 12 12 12 30
5 1ao.
OYeHKa pao.
Bcero 8
3a JIK. 7 3asith | Ha2-m | Had4-m |Ha 7-m
[Tpumeu 8,0 6 mo 1. | mabopar | mabopar | maGopato
aHUsL: 3aJlb-4 I;iZO_T Makcu | opHOM OpPHOM | pHOM
Bcero 12 1 4_ MyM | 3aHSITUH | 3aHATHH | 3aHATUU
8,0
2 | Kpurepwii 60 1 MeHee OaJITOB — HEYIOBJICTBOPUTEIHLHO (HE3aYTEHO);
nepecyera 61...73 — y1OBIETBOPUTEIBHO;3a4TEHO
0aJToB B 74... 90 — xoporo;
TPaIULIMOHHYIO 91...100 — oTuuHO
OLICHKY IO
UTOraM paboThI
B CEMECTpE U
HK3aMeHa
3 | Kpurepuit gomycka K Jlng nomycka K MPOMEXKYTOYHOM aTTECTAIMH MO TUCIUTUINHE
MIPOMEKYTOUHON 3a ceMecTp 00yJaronuiicss J0KEeH HadpaTh M0 UTOraM TEKYIIETo U
aTTecTaluu, pyOexxHOro KoHTposiell He menee 51 Oamra. B cmywae ecnu
BO3MO>KHOCTH oOydaromuiics HaOpan meHee 51 Oamnma, TO K aTTeCTallMOHHBIM
TOJTyYCHUS WCIIBITAHUSM OH HE JOITYCKAeTCsI.
ABTOMATUYECKOTO Jns  momyueHuss 3adeta 0e3 TPOBEACHHS  IPOLETYPHI
JK3aMeHa MPOMEXYTOUHOM  arrecTalu  oOydamomeMycs  HeoOXOIUMO
(HalIMOHAJILHOM OIIEHKH) | HA0paTh B XOJ€ TEKYIIETo M PyOeKHBIX KOHTpoJeill He MeHee 61
j{0) TUCIUTIINHE, | Oayma. B aToM ciydae wuTOr OalabHON OICHKH, IOTydaeMOi
BO3MO>XHOCTh 00yJaromuMcs, ONpeaeseTcs Mo KOJIUYECTBY 0aioB, HAOpaHHBIX
MOJTydeHUs: OOHYCHBIX | IM B XOJI€ TEKYIIEro M PYOSKHBIX KOoHTposied. [Ipu sTom, Ha
OasoB YCMOTpEHHE TMpernojaBarensi, OajibHas OIeHKa o0Oydaromerocs
MOKET OBITH TIOBBINICHA 3a CYET IOJIYYCHUS JIOTOJHUTEIIBHBIX
0aJUIoB 32 aKaJIEMUIECKYI0 aKTHBHOCTb.
OOyuarommiicsi, IMEIONUH TPABO HA TMOJyYeHUE OICHKH 0e3
MPOBEJCHUSI MPOLEAYPHl MPOMEKYTOYHON aTTECTAIIMH, MOXKET
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MOBBICUTH €€ ITyTEM CIa4i aTTECTAllMOHHOrO UCIbITaHusA. B cirydae
MOJTy4eHUsT OO0yJaromMMCsl Ha aTTeCTAllMOHHOM uchbITanuu (0
0a/u10B UTOT 0aNIbHOM OLEHKU MO TUCIUIUINHE HE CHUKACTCS.

3a aKaJeMHUYeCKyld aKTHUBHOCTb B XOJIE OCBOCHHUSA
JTUCIUIUIMHBI, y4acTue B Y4eOHOM, Hay4dHO-HCCIIEA0BATEIbCKOM,
CIIOPTUBHOW, KYJbTYPHO-TBOPUYECKOM U 00IIeCTBEHHOM
JNESATENIbHOCTH  O0ydJaromiemycss  MOTyT  OBbITb  Ha4HCIICHBI
JIOITOJTHUTEIIbHbBIC OaJuTbL. MakcumanbHOE KOJINYECTBO
JOTIOTHUTENBHBIX ~ OaJUIOB 32  aKaJeMHYECKYl0  aKTHBHOCTb
cocrasiset 30.

OcHoBaHMeM MJii TIOJMYYEHHUS JIOTOJHHUTENBHBIX OaioB
SIBJISIFOTCSL:
- BBINOJHEHHUE JIONOJIHUTEIBHBIX 33JaHUi 10 JAUCIUIUIMHE,
JIOTIOTHATEIIFHBIC OAJIThl HAYHUCIISIOTCS TIPETIOAaBaTEeIIeM;
- yyacTUE B TEYEHHE cemecTpa B y4eOHOW, Hay4dHO-
HCCIIEN0BATENIBCKOM,  CIIOPTUBHOM, KYJbTYPHO-TBOPYECKOM U
oOmectBeHHON nesarenpHocTd KIY.

dopmbl u BU/IBI B caywae ecimm K NPOMEKYTOYHOH arrectanuu (3a4ery)
yueOHoi paboTel n7s | HabpaHa cymma MeHee 51 OGamna, oOydaromeMmycss HEOOXOAUMO
HEYCIIEBAIOIINX HaOpaTh HEAOCTAIOIIEe KOJIMYECTBO OAIIOB 33 CUET BBINOJIHCHHUS
(BOCCTAaHOBHMBILIMXCSI Ha | AOTIOJHUTEIBHBIX 3aJaHWH, [0 KOHIA TOCJIEAHEH (3a4eTHOIN)
Kypce o0ydeHus) | HeAeIu ceMecTpa.

00yJaroIIXCsI st | JIukBuganus akaJeMU4ecKuX 3aJ0JDKCHHOCTEW, BO3HUKIINX HU3-3a
MOJTyYEHUS Pa3sHOCTH B Y4EOHBIX IUIaHAX MPH MEPEBOJE WM BOCCTAHOBJICHUH,

HENOCTAIONNX OaJIOB B
KOHIIE ceMecTpa

MPOBOAMUTCS IYTEM BBIIIOJHEHUS JOMOJHUTEIbHBIX
dbopma 1 00BEM KOTOPBIX OMPENEISIECTCS MPENoaaBaTeIeM.

3aJIaHui,

6.3. Ilpoueaypa oneHuBaHHUS Pe3y/IbTATOB OCBOCHHUS AUCHHUIINHBI
Peanuzanus nporpaMMmel JIUCHUIUIMHBL «XUMHUS» TNPELyCMaTPUBAET IIHPOKOE
INPUMEHEHHE PA3JIMYHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH.

MeToauueckue Marepuabl, onpeesIonue MpOLEeAYpPbI OLICHUBAHUS
00pa3oBaTeNbHBIX  pPE3YyJIbTAaTOB, TMPHUBEICHBI B Y4EOHO-METOAMYECKOM KOMIUIEKCE
JACITUILINHEL.

Kontponps kauectBa 3HAaHUN JIOJDKEH OBITH II€JICHANIPABICHHBIM, OOBEKTHUBHBIM,

BCECTOPOHHUM, PETYJSIPHBIM UM MHIUBUAYalIbHBIM. VIHIMBUyanu3anuo KOHTPOJS 3HAHUN
yIOOHO OCYHIECTBJIATH C TOMOIIBIO HMHAWBHUIYaJIbHBIX KOMIUIEKCHBIX  3a/laHuH,
COCTaBJIIEHHBIX K KaXXIOMY U3y4aeMOMY MOAYJIIO.

MHoroBapraHTHOE KOMIUIEKCHOE 3a/laHH€ COCTABJIAETCS B BHJE TAOIMIIBI C YUCIOM
BapUaHTOB, DPAaBHBIX YMCIYy CTYAEHTOB B TIpYIIE, PAa3HOIO YPOBHS CIOKHOCTH, YTO
MO3BOJIIET KaXIAOMY OOyd4aromiemycsi BBIIOJHUTH €ro. BaXKHO OTMETHTH Takke, uTO
MHOIOBapHaHTHbIE KOMIUIEKCHBIE 3aJaHMs JAI0T BO3MOKHOCTH YCIEIIHO OCYLIECTBIIATH
CBSI3b MaTepuaia JaHHOTO MOJYJIA C paHee N3YYeHHbIM MaTepraiioM. Takue 3ajaHusi MOTYT
MMETh PENPOLYKTUBHBIN, TBOPUECKUI U pa3BUBAIOILNN XapaKTep.

B kauecTtBe mpumepa MNpUBEAEM MHOIOBAPMAHTHOE KOMIUJIEKCHOE 3a/laHhe K MOJYIIO
«IlepBoHauanbHBIE XMMUUYECKNE TTOHATHS. KilacChl HEOPraHUUECKUX COSAUHEHUI»:

1. OcymecTBuTe npeBpaIICHHUS.

2. CocTaBbpTe ypaBHEHMS pEaKLIUM.

3. Ha3zoBuTe Bce BelecTBa U YKaKUTE, K KAKOMY KJIaCCy COETMHEHUN OHU OTHOCSITCSI.

4. B mocienHeM ypaBHEHHH pacCYMTATe MAaCCOBYIO JIOJIO AJIEMEHTa MeTajuia (1o BEIOOPY).
5. PaccunraiiTe SKBUBAJIEHT IIEPBOr0 BELIECTBA B [IEPBOM YPaBHEHMH.

6. [TomyuuTe 3TO BEIIECTBO BCEMH H3BECTHBIMU CITIOCOOAMH.

No BapuanTa
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1 C — CO; — H,CO3 — Na,COz — BaCO3
2 Na — NaOH — Na,CO3 — NaHCO3; — CO;
3S — SO, — Hy,SO3 — Na,SO3 — NaHSO;
4 C|2 —HCI — NaCl — Na2804 — NaHSO4
5 CaO — Ca(OH); — CaCO3 — Ca(HCO3); — CaCO3 — CaSO4
6 Al— A1203 — A1C13 — AI(OH)3 — A1203 — Al(NO3)3
LAI(OH)SO,
7 Cr — CrO — Cr(OH); — Cr(OH)NO3; — Cr(NOs3),
8 Zn — ZnSO4 — Zn(OH); — ZnO — Na,ZnO; — Zn(OH),; — an03)2
9 Cr — CrCI3 — Cr(OH)CI2 — Cr(OH)2Cl — Cr(OH)3 — Na[Cr(OH)4]
Cr(NOs)s? LCr(OH);
10 Alz(SO4)3 —>A1(OH)3—> A|203 —>Na[AI(OH)4] - Al(OH)3

Jist oGyuaromuxcs, c1ado yCBOMBIIUX MaTepuall, MPUBOJIUM aJTOPUTM BBITTOJIHEHUS
3a/1aHusl.

Ecnu sxe oOydwaromuiicst BBIIOJIHHUT 3a7aHue Ooliee OPUTHHAIBHBIM CIIOCOOOM, €r0 HUTOTOBBIH
Oann MTOBBIIIAETCS. Takxke oOyuarolemycs IPEI0CTaBIsACTCA BO3MOKHOCTh
IPOUJUIIOCTPUPOBATH TPYIINE X0/ CBOUX HECTAHJAPTHBIX MBICIEH.

[IpumeHeHre WHTEPAKTUBHBIX (OpM 00ydeHHs BKIIOYAET OOIIEHUE C MpenojiaBaTeieM B
WHTEPAKTHBHOM pekuMe. [lpenmonaraercs NPUMEHEHHWE WHTEPAKTHBHBIX (GopM OOydeHUs
CIeayIoImuUM 00pa3oMm:

1) HEeMMUTALMOHHBIC, T.C., MCIOJb3YeMbIE B paMKax TPaTUIMOHHBIX (HOpM ydueOHOM
JEATeNbHOCTH (JICKIMHU, JTa00OpaTOPHBIC 3aHSATHS)

2) UMHUTAIMOHHBbIC (MTPOBbIE W HEHUIPOBBIC), MPUMEHEHHE KOTOPBIX CBS3aHO C
MCIOJIb30BaHUEM B y4eOHOM Ipoliecce HOBBIX (hopM 00ydeHHUs.

PyGexubrit koHTposis Nel mpoBOIUTCST B MUCHbMEHHOM (hopMme B BUJE pemieHus 4 3a1ad u
OTBETa Ha BOMpPOC. 3a pelieHune 3aaaun -2,5 6amna, 3a OTBET Ha Borpoc 2 6anna. Bpems 1 dac.
MakcumanbHas orieHKa- 120amioB

PyGexubiii kKoHTposb Ne2 mpoBOAUTCS B MUCBMEHHON (JOpME B BHUJIE PEIICHUS] TECTOBOTO
3amanus, cocrosmiero u3 20 Bonpocos. 3a npaBwibHBINA 0TBET ¢ 1 o 18 — 0,5 G6ayos, 3a 19-20
no 1,5 6amna. Bpems 1 wac. MakcumanbHas onieHka- 126aioB

Py6esxubiit koHTposib Ne 3 mpoBOAUTCS B MUCBMEHHOM (hopMe B BUJIE PELLIEHUS TECTOBOIO
3ananus u3 20 BOMPOCOB ¢ MOsICHEHNEM. 3a MpaBuUiIbHBIN oTBeT ¢ 1 mo 18 — 0,5 6amos, 3a 19-20
no 1,5 6amna. Bpems 1 wac. MakcumanbsHas orieHka - 12 6amios

3aueT MpoOBOIUTCS B MUCHbMEHHON (opMe MO CHUCKY BompocoB. OOydaromumiics oTBe4aeT
Ha 4 Bompoca. 3a mpaBWIBHBIN O0TBET- 7,5 Oamios. [loaroroBka k orBery 3anumaetr 60 muH. B
cilyyae He0OXOJJMMOCTH BO3MOYKHA JIOMIOJIHUTENFHO yCTHast Oecena

Pe3ynbTarhl TEKyIEro KOHTPOJIS YCIIEBAEMOCTH M 3a4€Ta 3aHOCSTCS MPENO0/1aBaTeIEM B
3a4€THYIO BEIOMOCTh, KOTOpas CIAETCsl B OPraHU3alMOHHBIN OTJe1 UHCTUTYTA B A€Hb 3a4eTa U
BBICTABIISIETCS B 3aYETHYIO KHIDKKY 00y4Jaroerocs.

6.4. IIpuMepsbl OLIEHOYHBIX CPEACTB AJIS PyOe;KHOT0 KOHTPOJISI M 3a4eTa
PyOesxxkubiii KoHTpOIb Nel
1. OmpenenuTe KOJIMYECTBO BEIIECTBA HSKBUBAICHTA M MOISPHYIO MacCy OJKBHUBAJICHTOB
docdopa, kuciopona u 6poma B coequHeHusix PHs, H,O, HBr.
2. U3 1,3 rugpokcua MeTana nomydaercs 2,85 r ero cynbdara. Beraucnute MOISpHYIO Maccy
HKBMBAJIEHTA 3TOT0 Metajuia. Omeem. 9 T/MOJb.
3. Oxkcua  TpexBaJeHTHOTO  aneMeHTa  cojepxut  31,58%  kuciopoma.  Berumcnute
MOJIIPHYIO MaccCy SKBHMBAJIEHTa, MOJIAPHYIO U aTOMHYIO MacChl 3TOTO JIEMEHTA.
4. YUemy paBeH TpHU H.y. SKBHUBAICHTHBIM 00beM BoJOpoaa? Beluuciure MONSPHYIO Maccy
SKBUBAJIEHTa METajlla, €ciu Ha BocctaHoBieHHe 1,017 r ero okcuaa uspacxomoBaioch 0,28 1
Bojopona (H.y.). Omeem: 32,68 T/MOb.
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5. B 2,48 r okcuza oAHOBaJEHTHOro Meramuia coaepxurcs 1,84 r meramia. Beramcnure
MOJIIPHYIO MacCy SKBHBAJIEHTa MeTalllla ¥ ero okcuaa. Yemy paBHa MOJISIpHAs. U OTHOCUTENbHAs
aTOMHas Macca 3TOro merauia?

6. UYemy paBeH TIpu H.y. OSKBUBAJEHTHBIH 00beM kuciaopoxa? Ha cxuranme 1,5 1
JIBYXBaJEHTHOrO Mertamia Tpedbyercs 0,69 1 kucrnopona (H.y.) Beramciute MOISIpHYIO Maccy
SKBHUBAJICHTA, MOJISIPHYIO MacCy U OTHOCUTEIbHYIO aTOMHYIO Maccy 3TOT0 MeTasuia.

7. U3 3,31 r nutpaTa Metajia nojgydaercs 2,78 T ero xjopuaa. Beruncaute MoOJSIpHYIO Maccy
SKBHBaJIeHTa 3TOro Metajaia. Omeem. 103, 6 T/MOJIb.

8. Hammmmure ypaBuenue peakumii Fe(OH)s ¢ xaopoBomopoHOi (COISIHON) KHCIOTOM, mpU
KOTOPBIX O0pa3yloTcsl CIEAYIOIUME COSAMHEHUS >Kelie3a: a) XJOpUJ IUTHIpOKcoxkenesa; 0)
IUXJIOPU THAPOKCOXKENe3a; B) TPUXJIOPUI Kele3a. BbluucinTe KOJUYECTBO BEILECTBA
SKBUBAJICHTA U MOJIIPHYIO Maccy dKkBuBaiieHTa FE(OH)3 B Ka)X10i U3 ITHX PEaKIIHA.

9. M30BITKOM TUAPOKCHIA KallMs MOICHCTBOBAIM HA PAaCTBOPHIL: a) auruapodocdara kamus, 0)
Hutpara guruapokcosucmyta (l11). Hanumure ypaBHenue peakmuii stux BemiectB ¢ KOH u
OTIPENIETTUTE KOJIMYECTBO BEIIECTBA SKBUBAJIEHTOB U MOJISIPHBIE MACChI SKBUBAJICHTA.

10. TIlpum B3ammomeiicTBuu 3,24 T TPEXBAJEHTHOTO MeTaula C KUCIOTOM Bwiaensercs 4,03 i
BoZiopoa (H.y.). Berumciure MONSpHYIO MacCy SKBHUBAJIEHTA, MOJISIPHYIO M OTHOCHUTEIHHYIO
ATOMHYIO MacChl METaJIIa.

11. HUcxoast U3 MOJSPHOM Macchl yriepoja ¥ BOJBI, ongeaeﬂme a0COJIIOTHYIO Maccy aTroma
yriaepojaa u MoJIeKyJbl BoJbl B rpammax. Omeem: 2,0 - 107 3 r; 3,0 - 103,

12. Ha meirpamsammio 9,797 1 oprodocopHON KHUCIOTHI H3pacxogoBaHo 7,998 r
NaOH. Breiuuciure KOJIMYECTBO BEIIECTBA SKBUBAJICHTA, MOJSPHYIO MAacCy JKBHUBAJIEHTa U
ocHoBHOCTh H3PO4 B 3TO# peaknuu. Ha ocHOBaHMM pacuera HaMUIIUTE YpPaBHEHHE PEAKIIHH.
Omeem: 0,5 Moib; 49 r/moins; 2.

13. Ha neitrpammanuio 0,943 r docdopucroit kucnoret H3PO3 m3pacxomoBano 1,291 r
KOH. Bebluncnure KOJMYECTBO BEIIECTBA SKBUBAJIEHTA, MOJSIPHYIO MacCy SKBHUBAJIEHTa U
OCHOBHOCTH KUCJIOThI. Ha OCHOBaHWMM pacyeTra HANWIIUTE ypaBHeHUe peaknuu. Omeem: 0,5
MOJIb; 41 r/MoIIB; 2.

HAIUIIUTE UX MOJTHBIC YPaBHEHUSI.

14. Hamummre 37eKTpOHHBIE (POPMYIBI ATOMOB AJIEMEHTOB C MOPAIKOBEIMU HOMepamu 9 u 28.
[Toxaxxute pacmpeneneHrue dSJIEMEHTOB JTHX aTOMOB IO KBaHTOBBIM siuelikam. K kakomy
AIIEKTPOHHOMY CEMENCTBY OTHOCUTCS KaXK]IbIi U3 3TUX 2JIEMEHTOB?

15. Hanumure 31eKTpoHHBIE (POPMYIIBI aTOMOB 3JIEMEHTOB C MOPSAKOBBIMU HOMEpaMu 16 u
26. PacnipenenuTe 3ME€KTPOHBI 3TUX aTOMOB 0 KBaHTOBBIM siueiikaM. K kakoMy 31eKTpOHHOMY
CEMENCTBY OTHOCUTCS KaX bl U3 3TUX AJIEMEHTOB?

16. Kakue opOuTanu aToma 3amoiHSIOTCS 3JeKTpoHamu panbine: 4d wmu 5S; 6S wmm 5p?
[Touemy? Hanumute 31eKTpoOHHYIO (GOPMYITy aTOMa 3JIEMEHTA C MOPSAKOBEIM HOMEpOoM 43.

17. Yro Takoe wusorombl? YeM MOXKHO OOBICHUTH, YTO Y OONBIIMHCTBA DJIIEMEHTOB
MEePUOIUYECKON CHCTEMbI aTOMHBIE MACChl BBIPAXKAIOTCS APOOHBIM YHCIOM? MOTyT I aTOMBI
pa3HBIX AIIEMEHTOB UMETh OJIMHAKOBYIO Maccy? Kak Ha3bIBarOTCs MOJ00HBIE aTOMBI?

18. Kakoe MakcHMallbHOE YMCIIO SJIEKTPOHOB MOTYT 3aHMMAaTh S-, p-, d- u f-opOurtanu maHHOrO
sHepreTrueckoro ypoBHs? Ilouemy? Hamummre snekTpoHHYIO (OpMyTy aToMa dSJI€MEHTa C
MOPSIIKOBBIM HOMepoM 3 1.

19. KBanTOBBIC YHCIa JUIsl DIEKTPOHOB BHEIITHETO YHEPTETHUECKOTO Y POBHS aTOMOB HEKOTOPBIX
AJIEMEHTOB UMEIOT CIICAYIOIINE 3HAUCHHUS:

N=41=0m=0;mg ==+ 1/2. Hanummre snekTpoHHbIe (YOPMYIIBI aTOMOB 3THUX JJIEMEHTOB U
OTIPENIEIUTE, CKOJIBKO CBOOOIHBIX 3d-0pOnTaieil COMEPKUT KaXKIbIi U3 HHX.

20. B uewm 3axmrouaercs npuHmwmi [Taynu? MosxeT iu ObITh Ha KaKOM-HUOYIh TIOJyPOBHE aToMa
p7- 1581071 dlZ-BJ'IeKTPOHOB? [Touemy? CocTaBbTe SJIEKTPOHHYIO (OpMYITy aToma 3JIEMEHTa C
MOPSIKOBBIM HOMEPOM 22 U YKaXHUTE €r0 BaJICHTHBIE 3JIEKTPOHBI.
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21. Yro Takoe sHeprus moHuzanuu? B kakux eauHunax oHa Bbipaxaercs? Kak m3amensercs
BOCCTAHOBUTENIbHASI AKTUBHOCTH S- U P-DJIEMEHTOB B TPYIIaxX MEPHUOJUYECKON CHCTEMBI C
yBEJIMUYEHUEM NOPsiiKoBoro Homepa? [louemy?
22. Uro  Takoe 3NeKTpooTpHuuareabHocTh? Kak HM3MeHseTCsl 3JIeKTPOOTPULIATENbHOCTh P-
3JIEMEHTOB B IIEPUOJE, B TIPYyNIE INEPUOJUYECKON CHUCTEMBl C YBEJIUYEHHEM IOPSIKOBOIO
Homepa? [louemy?
23. Hcxomss w3 TOJIOKEHUS TepMaHUs, MOJIUOACHA U PEHUS B MEPUOIUYCCKON CHCTEME,
coctaBbTe (OPMYIBI BOJAOPOAHOIO COSAMHEHHS] TepMaHus, OKCHIa MOJIMOJEHAa U PEHHEBOMH
KHACJIOTHl,  OTBEYAIOIIME MX BBICIICH cTeneHu OkucieHus. M3o0pasure GopmMynsl 3THX
coeIlMHEHUN rpapuUecKH.
24. Yto Takoe CpOACTBO K 3JEKTpoHY? B Kakux eIMHUIIaX OHO BBIpa)Kaercs? Kaxk
U3MEHSAETCS OKHUCJIUTEIbHAS aKTUBHOCTh HEMETAJUIOB B TIepuojJe M B TIpymIe
NEPUOAUYECKONM CHUCTEMBI € YBEJIMYEHHMEM HOpSAAKOBOro Homepa? OTBET MOTHUBUPYHTE
CTPOEHHEM aTOMa COOTBETCTBYIOLIETO dJIEMEHTA.
25. Kakyro XMMHYECKYIO CBSI3b HA3bIBAIOT BOJAOPOAHON? MeEXIy MOJEKyJaMH KaKHX BEIIECTB
oHa oOpasyetcs? [Touemy HoO u HF, nMmes MeHbIIyI0 MOJEKYIISIPHYIO Maccy, MIaBsATCA U KUIIAT
npu O6oiee BBICOKMX TeMIIEpaTypax, 4eM UX aHaJIoru?
26. Kakyro XuMHYECKyl0 CBs3b Ha3blBaloT HOHHOK? KakoB MexaHusm ee oOpa3zoBaHus?
Kakue cBoiicTBa MOHHOW CBS3M OTIMYAIOT €€ OT KoBajeHTHoW? [lpuBenurte nBa mpuMepa
TUMIUYHBIX HOHHBIX coequHeHuil. Hamummre ypaBHEHHs MpEeBpalEHUS COOTBETCTBYIOIIMX
MOHOB B HEHTPAIbHBIC aTOMBI.
27. Yto cienyeT NOHUMATh MO CTENEHbIO OKUCIeHHs aroMa? Onpeienure cTeleHb OKUCIEHUS
aToMa yriepoja M €ro BaJCHTHOCTb, OOYCIIOBIEHHYIO UYHCIIOM HECIAPEHHBIX 3JICKTPOHOB, B
coequenusax CHy, CH3;OH, HCOOH, CO..
28. BprumcnuTe MOJSPHYIO KOHIEHTPAIMIO M MOJSPHYIO KOHIIEHTpaluio skBuBaieHta 20%-
HOTO PacTBOpa XJIOPUAA KaJlbIUs IUIOTHOCTHIO 1,178 r/em. Omeem: 2,1 M; 4,2 u.
29. Yemy paBHa MoOJIsipHas KOHIIeHTpanus dkBuBanenTa 30%-noro pactBopa NaOH minotHOCTBIO
1,328 r/em®? K 1 11 aToro pacTBOpa npudaBuiIU 5 11 BoAbL. Bbruncnure MaccoByro (IPOLIEHTHYO)
JIOJIFO TIOJTYYE€HHOTO pacTBopa. Omeem: 9,96 H.; 6,3%.
30. Kakoit o6bem 0,3 H. pacTBOpa KHCIOTHI TpeOyeTcst Julsl HEHTpanu3aluu pacTBopa,
conepxkaniero 0,32 r NaOH B 40 cm? Omeem: 26,6 oM’
PyOesxxknbiii kKOHTpPOJIb Ne2 ( Ilpumep ¢ oTBeTOM)
BapuanT 1
1.DHepreTrka XUMHUYECKHX MPOLIECCOB PACCMATPUBAETCS B Pa3/Iee XUMUU:
a)TepMO/IMHAMKKA; 0) KUHETUKA; B)KOJUIOMIHASI XUMMSL; T') SJIEKTPOXHUMHUSI.
IIpasunvrulii omeem: a)TePMOJUHAMUKA;
2. TernoBoit 3 PexT peakiuu He 3aBUCHUT:
a) OT arperaTHOro COCTOSIHUS BeUIecTBa; 0) OT MPUPO/Ibl pEarupyroluX BEeIECTB;
B) OT TeMIEpaTyphl; I') OT IyTHU PEAKLIUH.
IIpasunvHolii omeem: T) OT MYTH PEaKILIUU.
3. 45151 KaKkoi#l U3 MPUBEJCHHBIX PEAKLIUU U3MEHEHUE SHTABIINN COOTBETCTBYET CTaHIApTHON
sHTAITBIUU o0pa3oBanust MgCO3(k):
a)MgO(x) + CO2(r)= MgCO3(x);
6)Mg(x)+C(rpadut)+ Os(r) = MgCO3(k);
B)Mg(k)+C(rpadurt) +3/20,(r) = MgCOs(k);
r) Mg(x)+C(rpadut) +30,(r) =2 MgCOs(k);
Ilpasunvrwiii omeem: B) Mg(x)+C(rpadur) +3/20,(r) = MgCOs(K);
4 VIzamenenue sutanbnuu peakquu PbOy(k) + 2C(rpadur) = Pb(x) + 2CO(T) paBHO:
a) -55,61; 6) 55,61 B) 166,13; ) -166,13
Ipasunvroiti omeem: 0) 55,61 xJIx
5.N3menenue »Heprun ['m60ca B 3TOi K€ peaKIiu paBHO:
a) 55,55, 6) 81,72; B) -81,72; r) -55,55
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IIpasunvrwviii omeem: ) -55,55 xJIx

6./13MeHeHne SHTPONHH B 3TOM e MPOIIecce PaBHO:

a) -372,68; 6) 180,46; B) 372,68; 1) 319,25;

Ipasunvroviti omeem: B) 372,68 Jx/K

7.JlaHHas peakius ABIsSCTCS:

a) SHI0TEPMHUYECKOH, CAMOIIPOU3BOJIBHOIM; 0) SK30TEepPMUUECKON, CAMOIIPOU3BOJILHOM;

B) SHAOTEPMHUYECKON, HECAMOTIPOU3BOJILHOM; I') 3K30TEPMHUUECKOI, HECAMOIIPOU3BOJIBHOM.

IlpasunvHoiti omeem: a) SHAOTEPMHUUECKOU, CAMOTIPOU3BOJIBHOM;

8.Eciu s peakuuu 2Ha(r) + O2 1) = 2H,0(1) ee ckopocts paBHa 0,45, C(H2) =3 mounn/1, C(O;
(r) = 1 MOJB/7, TO KOHCTAHTa CKOPOCTH pPaBHA

Ipasunvuwviii omeem: 0,05

9.Cxopoctb peaknuu 4HC1(r) + O2(r) = 2H,0(r) + 2Cly(T) npu yBenMueHUH aBJICHUS B
CUCTEME B 3 pa3a BO3pacTeT B pasa;

Ilpasunvhwviii omeem: Bo3pacTeT B 243 paza

10.Marematnyeckoe BbIpaK€HUE 3aKOHA JIEUCTBUS Macc JUIsl peakluu

Fe 03 (k) + 3CO(r) = 2Fe (x)+ 3CO2(1)

a) W =k C re20:Cco 6) W = Kk Crez0, Cco ; B)W =k C3co W = k-Ccop;

Ipasunshwiii omeem: B) W = k C3co

11.YpaBuenue AppeHnyca UMeeT BT

AV2VL =" Gy2/k=y"T%; B)ink= Ea/ RT; 1) k = k, exp(-Ea/ RT).

Ipasunvuwiti omsem: ; T) K = K, exp(-Ea/ RT).

12 Ilopsimok peakuuu 2Fe** +Sn?* = 2Fe** +Sn** no JKeJe3y paBeH

a)l 6)2 B3 n4

Ilpasunvnoviii omeem: a)l

13. Temneparyphsiii KodpdunueHT paBeH 3. Bo ckoiIbpKo pa3 BO3pacTeT CKOPOCTh PEaKIy MPH
YBEIUYECHUH TEMIIEPATYPhl HA 20°C:

a)6;06)5;8)9;1)8?

Ilpasunvnoviti omeem: B) B9 pas;

14.B cootBercTBuM ¢ npuHiunoM Jle [llarense, yMeHbllIeHHE KOHIIEHTPAIMH TPOTYKTOB
pPEaKIuu CMEIIaeT paBHOBECHE PEaKIIUU

a) B CTOPOHY MCXOJHBIX BEILIECTB; 0) B CTOPOHY MPOAYKTOB PEAKIIMH ; B) HE CMEIIAET

IIpasunvroiti omeem: 6) B CTOPOHY MPOAYKTOB PEaKIIMU

15.BBenenue n3opitka HC1(r) B peaknuto Cu,0O(k) + 2HC1(r) = 2CuCl; (x) + H20 (1) cmecTut
paBHOBECHE

a) BJIEBO; 0) BIPABO; B) HE CMECTHUT

IIpasunvhoiti omseem: 0) BpaBo;

16.Bo ckombKo pa3 MOBBICUTCST CKOPOCTH MpsiMoi peakiui N2(T) + Oz(r) =2NO(r) mpu
MOBBIIIICHUH JIABJICHHSI B B CUCTEME B 4 paza:

a)B 16; 6)BS8; B)B4; I)B32.

IIpasunvuwviii omseem: B a) B 16 pas;

17.B xaKyto CTOpOHY CMECTHTCS paBHOBeCHE peakuuu (1. 16) mpu NOBBIIEHUH JTaBICHHUS:
a) BIeBO; 0) BIPaBO; B) HE CMECTHUTCH.

IIpasunvHolii omeem: B) HE CMECTUTCS.

18.Ecniu T =4870 K, a KpaBn = 10'3’, TO U3MeHeHue YHepruu [ nbbca

AG pasno 279,74k k.

Ipasunvuwiti omeem: AG pasno 279,74k ]JIx.

19.Ecnu xoHcTanTa paBHoBecust Ke = 2,2 nns peakun 2NO(r) + Oz (1) = 2NOa(1), a
paBHOBecHbIe KoHIIEHTparuu [NO]=0,02 mons/n [NO2] = 0,03 Mob/11, TO uCXOAHAS
KOHIEHTpaIUsl KUCIOPO/ia paBHA MOJIB/TI

Ipasunvnwsiti omeem: 1,038 Monb/n
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20.Ecnu cKOpoCTh peakliiy yBEINYUBAETCS B 2 pa3a IPU MOBBIIIEHUH TeMnuepaTypsl oT 22°C 1o
32°C, to sHeprug aktuBanuu paBHa 51,851 kJx

E - RTT, Inﬁ; E - 8,314-295-305 In2 = 51851/
T,-T, k 305-295
PybGexubiii KOHTPOJIb Ne3
1.2nemMeHT-K1CI0To00pa3oBareb SIBISETCS OKUCIUTEIIEM B KHUCIIOTE......
a) oprodocdopHoii, 0) a30THOH, B) YrOIHHOMW, T) COJSIHOM .
2.0xucnuTenpHbIe cBOKCTBa okcuia cepbl(1V) mposBIsAIOTCS B PEakIvm. .........
a) SO, +0; — 6) SO, + KMnO4 + H,O —
B) SO, +NaOH — r) SO, +H,S—
3.9/1C B (B) u koaddurment nepen HpSO4 B peakiuu, mporekaromiei mo cxeme:
Al + H,SO, — A|2(504)3 + SO, + H,O PaBHBI ........ .o,
4.Haubosee cuIbHO BBIPaYKEHBI BOCCTAHOBUTEIILHBIE CBOWCTBA XKeJle3a B PEAKIIUH .....
a) Fe + CO3% < FeCO3 +2¢ ; 6)Fe « Fe* +2¢;
B) Fe?* « Fe® +1e” r)Fe « Fe* +3e.
5.0nekTpoaHbld noTeHIMan Hukens, onymeHHoro B 0,001M pactBop coiM HUKeNls IpU
temmneparype 25°C pasex .....B.

6. Cxema NpaBWIbHO PA30OMKHYTOIO MEIHO-KaJIMUEBOTO TIaJlbBAaHUYECKOI'O JIEMEHTA IpHU
CTaHJAPTHBIX YCIOBUAX UMEET BHL:

a) (A ) Cu|CuSOq|| CdSO4| Cd (K), 6) (A) Cu|Cu** | Cd* |cCd(K),

B) (K) Cd|CdSOq4|| CuSOy4 || Cu (A), r) (A) Cd|CdSO,|| CuSOy4 || Cu (K).
7.MonexynsapHoe ypaBHEHHE pabOThl MEAHO-KaIMHEBOIO TIaJlbBAHUYECKOTO 3JIEMEHTa IpU
CTaHJAPTHBIX YCIOBUAX UMEET BU[T ....

8. 2.J1.C. MemHO-KaIMHEBOTO TrallbBAaHUYECKOTO AJIEMEHTa, pACCMOTPEHHOTO B Bompocax Ne 6,7,
IpY CTAaHJAPTHBIX YCIOBUSAX PABHO....

a)— 0,740 B, 6) 0,740 B, B) — 0,066 B, r) 0,066 B.
9.Ilpu nponyckanuu 96484 Kn snextpuuectBa Macca IIMHKA, BbIAEIMBILIAsCS Ha Karone (Oe3
yuera HOOOYHBIX MPOIECCOB) PaBHA.....

10. O6bem xJ0pa, BBIACTUBIIETOCS MPH 3IEKTPOIU3€ pacTBOpa XJIOpUIA HATPHsl IPU CUJIE TOKa
1A B Teuenue 9 4acos, paBeH ......

a) 1,88 m, 0) 0,94 n, B) 3,76 7, r) 7,52 .

11. CormnacHo Tabnuie CTaHAAPTHBIX OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX IOTEHIIMANIOB, Ha
aHOJIe B MIEPBYIO o4epeib OyleT pa3psuKaThes ......

a) NO, / NO3,, 6) 25% /S,05%, B) 2CI'/ Cl,, ) 23/
12.CornacHo TabnuIle CTaHIAPTHBIX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  IOTEHLMAIOB, Ha
KaToJIe B MEPBYIO OYepeb OyneT pa3psuKaThes ...

a) Pb?*, 6)Sn®*, B)Ni*, r1)Cd*".

13.C yuerom nepeHanpskeHHsI DOTEHIMAN BbIACIICHNS BOJOPOAA HA HUKEIIEBOM JJIEKTPOJE TMPH
pH =7, muotHOCTH TOKA | Alem? u temmneparype 25°C paseH ....B.

14.C yyeToM nepeHanpsKeHUs! TOTEHIMA BBIIEIEHUS KUCIOPOAa Ha HUKEIEBOM JJIEKTPOJIE NTPU
pH =7, miotHOCTH TOKA | Alem? u temneparype 25°C paseH......B.

15.1Ipu snextponuze 1M pacTBopa XJIOpHIa HUKENIS Ha HUKEJIEBBIX SJIEKTPOJAX, C YYETOM
NEpEHAIPSHKEHUS BBIACIEHUS BOJOPOJA U KUCIOPOa MPHU MJIOTHOCTH TOKA 1A/cM? , OCHOBHBIME

poueccaMu
Ha KaTtoac, Ha aHOIEC ABJIAKOTCAL....

a) 2H" +2¢°  — Hy, Ni° - 26 — Ni?* |

6) 2H,0 +2e" — H, +20H, 2ClI'- 2¢ > Cl,.

B) Ni** +2e — Ni°, Ni° - 2 —> Ni**,

F) 2H,0 +2¢° — H, +20H", 2H,0 -4 — O, +4H",

16. AHOTHBIM TIO OTHOIIICHHUIO K XKeJe3y B ¢J1a00 KUCIION cpesie Oy/ieT MOKPBITHE......
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a) OJIOBOM,
0) cepeOpoM, OJIOBOM,
B) cepeOpoM, OJIOBOM, HHUKEJIEM, ITUHKOM,
') LUHKOM, XpOMOM, TUTAHOM, aJTFOMUHHEM.
17 CxemMa rajabBaHMYECKOIO AJIEMEHTA, BO3ZHUKAIOLIEIO IPU KOPPO3UU HUKEIb-XPOMOBOIO
CILIaBa B KHMCIIOM CpeJie, UMEET BUL ...
a) (A) Ni |HO | Cr (K),
6) (A) Cr |H" | Ni(K),
B) (A) Cr|Cr¥ || Ni|Ni*"
r)(A) Cr |OH | Ni (K).
18. IloTeHman KaroHOTO MPOIecca MPU KOPPO3UH HUKEIIb-XPOMOBOTO CIIJIaBa B KUCIION cpejie
(pH = 0) c BO3MOXXKHO! KUCIIOPOAHON AEMOJIIPU3AMEH MPU IIJIOTHOCTH TOKa l MA/cM? paBeH:
a) 0,390 B, 6)0,128 B, B) 1,218 B, r) 0,330 B.
19. IloTeHuman KaroIHOTo MpoLecca MPU KOPPO3UH HUKEIIb-XPOMOBOTO CILJIaBa B KUCIIOHN cpene
(pH = 0) ¢ BO3MOKHOM BOZOPOIHOI ASTIONSIPH3ALHEH TIPH IIOTHOCTH Tokal MA/cM? paBeH:
a) -0,33B, ©6) 0,113B, B8)-0,627B, 71)-0,217B
20.Haubonee BepOsSTHBIE MPOILECCH , MPOTEKAIOIINE PU KOPPO3UU HHUKETh-XPOMOBOTO CILIaBa
Y CUJIBHO KHUCJIOU cpejie...
a)A: Cr -3¢ — Cr*
K: Ni*'+2¢ — Ni,
6).A: Cr -3¢ — Cr*
K: O+ H,O +4e — 40H
B)A: Cr -3¢ — Cr*
K: Oy +4H" +4e" — 40H
K: 2H"+ 2 — Ho,
r) A: Ni -2e — Ni¥,
K: O, +4H" +4¢ — 40H
K: 2H"+ 2¢° — H,
Cnucok éonpocog K 3auemy
1. OcHOBHBIE OHATHSA U 3aKOHBI XUMHH.
2. DKclepuMEHTalbHbIE MNPEINOCHUIKM CJIOXKHOTO CTpoeHus aroma. [lnmaHerapHas Mozens
ctpoenus atoma Pesepdopaa. Iloctynarer bopa.
3. OcHOBHBIE MOJIOKEHUSI KBAaHTOBOW MeXxaHUKH. BonHOBas GyHKLMSA, aTOMHas opOUTaIb.
4. XapakTepuCTHKA COCTOSTHUS 3JIEKTpoHa B aroMe. KBaHTOBbIE UKcia, X (PU3NYECKHI CMBICII.
5 spdf — opboutamu. Emkocts dHepretnuyeckux ypoBHeW. [IpHHIMIBI  3arOIHEHUS
AJIEKTPOHAMH aTOMHBIX OpOUTAaJIeH.
6. Tabmuma xumudeckux syeMeHTOB. [leproguueckuil 3aKOH W THepUOAMYECKas CUCTEMaA
XUMHYECKHX DJIEMEHTOB B CBETE TEOPUU CTPOCHUS aTOMA.
7. IleproAMYHOCTD B U3MEHEHUH CBOMCTB 3JIEMEHTOB: PaJNYChl aTOMOB, SHEPTUH MOHU3ALNU U
CPOACTBA K 3JIEKTPOHY, 3JIEKTPOOTPULATEIBHOCTH, BAJICHTHOCTD U CTENIEHU OKUCIICHUS.
8. [leproIMYHOCTDh B UBMEHEHHH CBOMCTB KUCIOPOIHBIX U BOJIOPOIHBIX COETUHEHUHN JIEMEHTOB
I10 MEpUOJaM U rpymmnam.
9. Xumnueckast cBsizb. (CBOHCTBAa KOBAJE€HTHOW CBSI3U: HSHEPrus, MJIMHA, HACHIIAEMOCTb,
HanpaBJeHHOCTh. [ uOpuau3amus opourasueii. o u n cBa3u. KparHocTs cBs3M.
10. KoBaneHTHas cBsI3b, MEXaHU3MBbl €€ 00pa3oBaHUSA. DJIEKTPOOTPUIATEIHHOCTH aTOMOB U
NOJIIPHOCTH CBsA3H. [10JIIpHOCTE MOJIEKYIIBI.
11. MonHas cBs3b, MEXaHU3M €€ 00pa3oBaHus. MeTaTndecKas CBs3b.
12. IloHsATHE O CKOPOCTHM XMMHYECKUX peakuuid. CKOpOCTb T'OMOTE€HHOIO M T€TEPOre€HHOIO
npoueccoB. @aKkTOPkl, BIUAIONUINE HA CKOPOCTh XUMUYECKUX PEaAKIIUH.
13. 3akon aelicTBus Macc. KoHCTaHTa CKOPOCTH peaklnu, ee GU3NIECKUNA CMBICIT.
14. BrnusHue TtemmepaTyphl Ha CKOpPOCTh XuMHUeckor peaknuu. [IpaBunmo Bant-T'odda.
AKTHBHBIE MOJIEKYJIBI M SHEPrUsl aKTUBU3ALMU. Y paBHEHHE AppeHuyca.

17



15. O6paTumble 1 HeoOpaTUMbIE peakuuu. XUMUYecKoe paBHOBecHe. KoHCTaHTa XMMHUYECKOTO
paBHOBECHS.
16. Cmemenne xumuueckoro pasHosecus. [Ipunnunst Jle-laTanbe.
17. TepMoxuMUYECKHE 3aKOHBI U YpaBHEHUs. 3aKOH l'ecca U CleICTBUS U3 HETO.
18. BHYTpeHHS 3HEprusi U SHTAIBIUSA. DHTAIBNUS 00pa30BaHUS XMMHYECKUX COCAMHEHHI.
M3MeHeHne SHTAIBIINY B PA3JIMYHBIX XUMUYECKHUX IIPOLECCAX.
19. Bropoii 3aKOH TEPMOJAMHAMUKH. DHTPOIUS U €€ U3MEHEHUE PU XUMUYECKUX Ipolieccax U
(ha30BbIX MIEPEXOAAX.
20.YcaoBusi caMONPOM3BOJIBHOTO TMPOTEKAHUS XUMHUYECKMX peakuuid. DHeprusi ['m60ca, ee
WU3MEHEHHUE IIPU PA3IMYHBIX XUMHUYECKUX ITpoLeccax.
21. CoctaB U CTpOEHUE MOJIEKYJIBI BOABI. AcCOLMAllMU MOJIEKYJ Bo/bl. BogoponHas cBA3b.
®dusndeckue CBOMCTBA BOBI (AaHOMAHS ). XMMHUYECKHE CBONCTBA BOIBI.
22 .KecTKOCTb BOJIBI, €€ TUIIBI M CITIOCOOBI YCTPaHEHUS
23. Knaccudukanus pactBopoB. MexaHu3M npolecca pactBopeHust. Kpucramioruaparsl.
I'mppartnas teopus . M.MenaeneeBa. PACTBOPUMOCTb TBEPABIX BEILIECTB.
24. Konuenrtpauust pactBopoB. IIpoleHTHass KOHLIEHTpalus, MaccoBas JI0Js PACTBOPEHHOI'O
BeniecTBa. MoJisipHasi KOHLIEHTpal|sl pacTBOPOB.
25. HopmaiibHast KOHLEHTpaLusl paCTBOPOB. DKBUBAJIEHT JIEMEHTA U CJI0KHOT'O BEILECTBA.
26. CpoiicTBa pa30aBiIEHHBIX PACTBOPOB HEAIEKTPOIUTOB. OcMoc. OCMOTHYECKOE JJaBICHHUE.
3akon Baut-I'odda. 3akonsr Payms.
27. Teopus 3JIEKTPOIUTHUECKON nuccormanuu. OCHOBHBIE TOJIOKEHUS TEOpUU. MexaHu3M
JUCCOLIMALIMY BEIIECTB C PA3JINYHBIMUA TUIIAMH CBSI3U.
28. CremneHp TUCCOIMANNH dIIEKTPOHOB. CHIIbHBIC U C1a0bIe JIEKTPOJIUTHL.
29. Kucnorsl, OCHOBaHMSI MU COJIM B CBETE€ TEOPUU DJIEKTPOJUTHUYECKOH JUCCOLHUALNH.
AmMboTepHbIe THAPOKCHIBI.
30. Peakuum oOMeHa B pacTBOpax »>JeKTponuToB. HampaBieHHOCTh peakuuii oOMeHa B
pacTBOpax 3JIEKTPOIUTOB.
31. DOnexrponuTHyeckas auccouuanus BoAbl. MoHHoe mnpousBeneHue BoJbl. BomoponHsiii
MOKa3aTelb.
32. I'maponns coneit. Ciayvau ruaponusa. Crenens rugponusa. Koncranra ruaponusa.
33. ucnepcHble cuctemsbl. Knaccudukaius JUCTIEPCHBIX U KOJUIOUIHBIX CUCTEM.
34. OcCHOBHBIE CBONCTBAa KOJUIOMJIHBIX CHCTEM. YCIOBHA HX YycTOoWuuBOCTH. IloHsATHE O
CEIMMEHTAIlUU U KOATyJISIUH.
35. OKHMCIUTENBHO-BOCCTAHOBUTEIBHBIE PEaKIIMK. BakHeWIIne OKUCIUTENN U BOCCTAHOBUTEIN.
Ponb cpenpl B IpoTeKaHUM OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA.
36. Knaccuduxanys OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIX peakuuid. VX pons B mpupoje u
TexHUKe. MeToJ 3JIEKTPOHHOTO OallaHca U JIEKTPOHHO-HOHHBIN MeTo B OBP.
37.1lonsitTue 00 »9NEKTpPOZEe U DJIEKTPOJAHBIX mNoTeHIHManax. CTaHIapTHBIE MOTEHLUAIIBI.
CraHgapTHBINA BOJOPOIHBIN 3IEKTPOI. ['albBaHMYECKHE SIIEMEHTHI.
38. DnekTposn3 pacTBOPOB U pAaCIUIaBOB coiel. 3akoHbl 3nekTpoiuza. [Ipumenenue
AIIEKTPOJIN3A.
39.0CcHOBHBIE BHIBl KOPpPO3MHM. XHMHUYECKas KOpPPO3Ms. OJIEKTPOXMMHUYECKas KOPPO3Hs
MeTaJIJIOB. MeTO/ bl 3alllUThl METAJNIOB OT KOPPO3UHU.
40. ITonoxxenue MeTaJIOB B Iepuoguueckoi Tabmuie. CTpoeHre aTOMOB METaJIOB
41.Haxoxnenue MetaiioB B npupoae. OCHOBHBIE METObI ITOTYyYEHUS METAIIJIOB.
42.®uznueckue cBOMCTBAa MeTaJJIOB. MeTanndeckas CBsi3b. THIBI KpUCTAIUIMYECKUX PELIETOK.
43.XuMHn4ecKrue CBOMCTBA METAJLIOB.
44. Opranudeckue TIOJKMMEpHbIE MaTepHajbl M HMX MeTonabl mnonydeHus. Kiaccudukarms
MOJIUMEPOB
45.Tunet BMC. IInactmaccsl.

IIpakTuyeckue 3a1aHus
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1. [aiiTe XapakTEepHUCTUKY O3JIEMEHTa C NOPAAKOBBIM HoMepoM 37 U €ro coenuHeHui (c
KHCJIOPOZIOM M BOJOPOJOM) Ha OCHOBAHUHM €ro IOJO0XKEHUS B IEPUOJAUYECKOM  CcHUCTEeMe
AJIEMEHTOB
2. Hannmure 37€KTPOHHYIO GOpPMYILy aToOMa 3JIEMEHTa C MOPAIKOBBIM HOMEPOM 35.
Kakue ycToifunBbIe CTETIEHN OKHCICHUS XapaKTEPHBI I HEr0 B HOPMAJILHOM U BO30YKJICHHOM
COCTOSIHUU
3. Onpenenure BUI XUMU4ECKO# cBsi3u B coequnenusx: CaCly, Na, CBry, H,0, PCl3, Ba.
4. OnpenenuTe U3MEHEHHUE SHTAIBINHY (B KJ[>K) B peakiuu:
2Fe,0O3 + 3C — 4Fe + 3CO,
SIBnsiercs nu naHHas peakuus SHA0TEPMUYECKON?
5. Onpenenure n3MeHeHue >Hepruu [ m60Oca B BhIIeyka3aHHOM mporiecce (B k/[k) u caenaiite
BBIBOJ] O BO3MO>KHOCTHU €0 CaMOIIPOU3BOJIBHOIO IPOTEKAHUS IPU  CTAHAAPTHBIX YCIOBUIX?
6. Onpenenure u3MeHeHue HTporuu B miporecce 2Fe,03 + 3C — 4Fe + 3CO; (B Ix/K).
7.Paccuntaiite temnepatypy (B K), mpu KOTOpoil BO3MOXXHO OJHOBPEMEHHOE IPOTEKaHHUE
BBIIIICYKA3aHHOTO MIPOIIECCa U B MIPSIMOM, U B 00OpaTHOM HarpaBJIeHUH?
8. Bo ckonbko pa3 Bo3pacteT ckopocTh peakuun 2 Fe(x) + 3COa(r) = FeyOsz(x) + 3CO(r)
IIPY YBEJIMYEHUH JIaBJIEHUS B cucTeMe B 4 pa3a?
9. Ha cxonmpko rpanycoB C HYXHO MOAHATh TEMIIEpAaTypy sl YBEIMUYEHHsS CKOpPOCTH
XUMHYECKOT0 mporecca B 27 pa3 NpH TEMIIEPaTypHOM KOX(PQPHUIIMEHTE CKOPOCTH PEaKIUH
paBHOM 3.
10.Uemy paBHa koHCTaHTa paBHOBecus peakiuu  FeO(x) + CO(T) < Fe(k) + COy(T)
pu Cco=0.5 monb/n Ccpr=1.5 Moab/a

11.I1pu onpeneneHHbIX YCIOBUIX PEAKIHS XJIOPOBOAOPO/IA C KUCIOPOAOM SIBISETCS 00paTUMOi
4HCI1 (r) + O3 (r)---- 2Cl; (r)+2H,O(r) H =- 116,4x/]x
Kakoe BrusiHIEe Ha paBHOBECHOE COCTOSIHUE CHCTEMBI OKaXYT: a) IOHM)KEHUE TABICHUS
0)[TOHMKEHHE TeMIIEPaTyphl B) BBEJIEHHE KaTalIu3aropa
12 .Hanwmcare ypaBHeHHs cryneH4daroil amccommanmun  H3zAsO, w HammcaTh BbIpaKeHHE
KOHCTaHTBI IUCCOLUAIIMU IO 2 — Ol CTyIeH!
13.Konnenrparus nonoB OH ™ =10~ 10 Momb/n . Viakute 3HaueHME pHu xapaktep cpeabl
14. CocraBbTe 3J1€KTpOHHBIE yYpaBHEHHs. PaccraBpTe KO3 (GUIMEHTH B YPaBHEHUSX PEAKIUH.
VYKaxkuTe Kakoe BEIIECTBO SBISETCS OKUCIUTENEM, KAKOE-BOCCTAHOBUTEIIEM.

a) Cr03 + 3KNO3 + 4 KOH = 2 K,CrO; + 3 KNO; +2 H,0

6) Na,Cr,O; + 6KBr + 7 HzSO4:CI'2(SO4)3 + 3Br, + 3K,SO, + Na,SO, + 7H,O
15K 300 r 10% -ro pactBopa ritoko3bl npuwinian 200 mi Boasl. KakoBa maccoBas mons (%)
TJIFOKO3bI B ITOJIYY€HHOM PacTBOpE.
16. K 3 1 10%-noro pactBopa HNO; miotHocThiO 1,054 r/em® npubasumn 5 1 2%-HOro
pacTBopa TOM e KHCIOTHI MIoTHOCThIO 1,009 r/em®. Beranciute MaccoByl0 (TPOIEHTHYIO) U
MOJISIPHYIO KOHIIEHTpAIMK OJIYYEHHOT0 PacTBOpa, 00beM KOTOPOTO PaBeH § JI.
17. HaliTh MOJSIPHOCTH, HOPMAIBHOCTh, MOJISIZIBHOCTh PAacCTBOpPA CEPHOM KUCIOTHI ¢ MAacCOBOM
noneit 15% (p=1,1 r/min), o6bem 1.
18. CkoapKO TpaMMOB COJIM HEOOXOAMMO B3STh sl purotoBieHus 250mm 2 M pactBopa
nepxiopara Hatpus (NaClOy)
19.Temneparypa kureHus 5%-ro pacTBopa OeH30MHOW KHCIOTHL B 3dupe pasHa 35,53°C.
Onpenenure MOJAPHYIO Maccy OeH30MHON kucnoTel. Temneparypa kumenus sdupa 34,6°C,
30yarocKonuueckas noctosiHuas agupa 2,16 (K/mosp kr)
20.CocraBbTe MOJIEKYJISIpHbIE u HMOHHO-MOJIEKYJISIDHbIE YpPaBHEHUS PeaKIni
B3auMoieiicTBus B pactBopax mexay: a) Cu(NOs), u KS; 6) Ba(OH), u HNOg3; B) FeCl; u
KOH.
21.Kakwue u3 coneit — AlCl3, K3S, Zn(NOs),, KBr — noasepratorcs ruaponusy? CocrtaBbTe
HMOHHO-MOJICKYJISIPHBIE U MOJICKYJISIpHBIE ~ YpPaBHEHHS  THAPOJIU3a  COOTBETCTBYIOLIMX
coueii. Kakoe 3nauenue (7 < pH < 7) uMeroT pacTBOPHI ATHX CONCH?
22 Yemy pasHa DJIC u xospdunuent nepen HpSO, B peakiiuu, mpoTeKaroLIeH 1Mo cxeme:
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Al + H,SO, — A12(304)3 + SO, + H,0O

23.YeMy paBeH 3JIEKTPOJHBIA MOTEHIMAN Meau, onyieHHol B 0,001M pacTBop conu meau npu
temmneparype 25°C (E° Cu/ Cu?* =0,34 B)
24 IlpuBenuTe CXeMy pPa30OMKHYTOIO MEAHO-KaJMHEBOIO TajlbBAaHUYECKOTO DJIEMEHTa IMpHU
CTaHJAPTHBIX YCIOBHUAX W MOJIEKYISIPHOE YpaBHEHHUE €ro paboThI
25.IlpuBenuTe cxeMy TrajibBaHMYECKOTO AJIEMEHTA, BO3HUKAIOIIErO IMPH KOPPO3HHM HHUKEIb-
XPOMOBOTO CIUIaBa B KUCIION cpefie
26. IlpuBenute Hambosee BEPOSITHBIC AJIEKTPOJHBIE MPOIECCHI, MPOTEKAIOUINE MPU KOPPO3UU
HUKEJIb-XPOMOBOTO CIJIaBa B CHJIBHO KUCJIOHN Cpefie
27. IlpuBenure MpUMep MOKPBITUSA, KOTOpoe OyneT aHOAHBIM IO OTHOILIEHUIO K JKEJe3y B
HEUTpaJbHOU CpeJie; KaTOJAHBIM 110 OTHOLICHHUIO K JKeJIe3y B HEUTPAJIbHOM cperie.
6.4 @ono ouenounvix cpedcme

[Tonmnplii OaHK 3aJaHUN IS TEKYIIETO W PYOEKHBIX KOHTPOJICH M TMPOMEKYTOYHOM
aTTeCTallMd N0 AWCUUIUIMHE, TOKa3aTel, KPUTEPHH, IIKaJbl OLEHUBAHHUA KOMIICTEHIIHH,
METOJMYECKHE MaTepHalbl, OMNpENeNAIoIIUe MPOUeAypbl OLIEHHBaHUA 00pa30oBaTeNbHBIX
Pe3yJIbTaToB, IPUBEACHBI B yUEOHO-METOANUYECKOM KOMIUIEKCE TUCIUIUINHBI.
7.0cno6nasa u 0OnOJIHUMENbHAA TUMEPAMYPa
7.1.0cHOBHas nuTepaTypa
1. Koposun H. B. OO6mas xumus: Y4eOHMK Al TEXHUYECKUX CIell.M Hamp.By3oB/ H.B.
KopoBus. - 4-e u3na.. - M.: Beiciias mkona, 2003. - 560 ¢
2. Obmas xumus [Dnektponnblii pecypc] / CyBopoB A.B., Hukonsckuit JI. b. - CII6.
XUMU3BJIAT, 2017. - Hoctyn u3 DbC «KoHCYynbTaHT CTYJEHTa)»
3. Xumus: YueOHUK 1715 By30B [DnekTponHblil pecype] / Cemenos U. H., Ilepdunosa U. JI. -
CII6. : XUMU3AT, 2017. - Hoctyn u3 DbC «KoHCYNbTaHT CTyICHTa»
4. Iumanosuy M.JI. XuMus: MeToauyecKue yKazaHus, MPOrpaMMa, pelleHrue TUMOBBIX 3ajad,
IPOTPaMMHUPOBAaHHBIE BOTIPOCHI UIsSI CaMOIIPOBEPKH M KOHTPOJbHBIC 3aJaHus JJISl CTYACHTOB-
3a04YHUKOB MHXEHEPHO-TEXHUYECKHX (HEXMMUYECKHX) CIeUalbHOCTEH BYy30B.3-€ U3[., UCIIp. -
M.: 2003 - 128 c.
7,2. JlonoiHUTENbHAS INTepaTypa
1.06mas u HeopraHuveckass XuMus [ DIEKTPOHHBIN pecypc] : yueOHoe nmocodue / mox pen. B.B.
Henncosa, B.M. TananoBa. - PoctoB u/]l : ®enukc, 2013. - (Bricmiee o6pa3oBanue) — Jloctym
u3 OBbC «KoHCyIbTaHT CTyI€HTa»
2.00mas 1 HeopraHuyeckass XuMusi [DnekTpoHHbI pecypc] : yueb.-meton. Ilocobue / H.ILI.
MugraxoBa. - Kazawp : M3marensctBo KHUTY, 2013.- [loctym u3 ObC «KoHCynbTaHT
CTYACHTa»
3.0cHoBHI 00m1ei xumun [Inekrponnsiid pecype] / [Ipecc U. A. - CII6. : XUMU3 AT, 2017. —
Hoctyn n3 ObC «KoHCYIbTaHT CTyIEHTa»
4 TlpakTuKyM 1O 0Omer XUMHH [DIEKTpOHHBIM pecypc]: yueb. mocodue / Ilox pen. C.D.
HynaeBa. - 4-e uzn., nepepad. u gom. - M. : M3natensctBO MOCKOBCKOIO TOCYAapCTBEHHOTO
yauBepcutera, 2005. - (Knaccumueckuit ynuBepcurerckuit ydeOHuk). - Joctym uz ObC
«KoHCynbTaHT cTyIeHTa»
5.CripaBoYHUK MO XMMHH [DNEeKTpoHHBIH pecypc]| : yueOHoe mocobue / JI.H. baunos, M.JL.
[Teppunosa, JI.B. FOmamesa, P.I'. UyBunse. - M. : Ilpocnekt, 2015. — Hdoctyn u3 3bC
«KoHCynbTaHT CTyAeHTa»
6.CripaBOYHUK 110 001l U HeopraHMUecKo XUMuu [DnekTpoHHbIH pecype] / Jluaun P. A. - 2-e
u3a., ucnop. u poi. - M. : KonocC, 2013. — loctyn u3 9bC «KoHCYyIbTaHT CTyIEHTa
7. 27eKTPOXUMHUECKUE MPOLECChl: METO/. YKa3zaHus 1o Kypcy "O6mas xumus" [DIeKTpOHHBIN
pecypc] / C.JI. bepesuna, A.M. I'onyGe, H.H. JIpynuuanckas, }O.A. ITyukos, I'".H. ®danees. -
M. : UzparensctBo MI'TY um. H. 3. baymana, 2011." — Jloctyn u3 OBC «KoHcynbTant
CTYJCHTa»
7.3.Jluteparypa, u3JaHHas BHYTPUBY30BCKUM CIIOCOOOM
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1. CopaBounblie TaOIUIBI K Ja0OPATOPHBIM , MPAKTHUECKUM paboTaM M JUIsl CaMOCTOSITEIbHOM
MOATOTOBKH 110 Kypey “Xumust” /.,Bannosa I'.B., Usanosa T.A., [Ipoxoposa B.H.

- Kypran, :KI'Y,2008, - 37 c..
2. Metoanueckue ykazanusi no temam: Kiaccel Heopranuueckux coeauHeHwii; OmnpeneneHue
MOJIIPHOM MacChl JKBUBAJIEHTa MeTaiula; KOJWYeCTBEHHBIM COCTAB PacTBOPOB; XUMHUYECKas
TEPMOJMHAMHKA;, XUMUYECKasi KHHETHKA; XUMHUYECKOE PaBHOBECHUE; PACTBOPHI JIEKTPOIUTOB;;
XUMHS BOJBI(OTIPENICIEHUE KECTKOCTH BOJIBI); OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKINH;
9EKTPOAHbBIC TOTEHIIUAIBI U AJIEKTPOJABIIKYILUE CHIIBI; SJIEKTPOJIN3; KOPPO3US METAILIOB;.
3. Bompochkl u 3a7a4d MO MPOrpaMMHUPOBAHHOMY KOHTPOJIO 3HAHHHA CTYJEHTOB MO TeMam
71ab0paTOPHBIX padoT.

8. PECYPCBI CETU «<MHTEPHET»,

HEOBXOJAUMBIE JIUI1 OCBOEHUA JUCHUITJINHBI
http://elibrary.ru/defaultx.asp — Hayunas snexkrponnas 6udarnorexka ELIBRARY.RU.
http://window.edu.ru/unilib — EJIUHOE OKHO noctyna k 351eKTpOHHBIM OUOJINOTEKaM By30B
Poccun.
http://biblioclub.ru — Yausepcurerckas 6ubmuoreka ONLINE.
http://znanium.com — DieKTpOHHO-OMOIMOTEYHAST CHCTEMA «ZNanium.comy
http://virtuallib.intuit.ru — Bupryansnas 6ubnuorexa « THTYUT».

9. ”TH®OPMAILIMOHHBIE TEXHOJIOI'NU,
IMPOI'PAMMHOE OBECIIEYEHHUE
N UHOOPMAIMOHHBIE CITPABOYHBIE CUCTEMBbI

[Ipu yTeHNM JNEKUMI UCTIONB3YIOTCS CIANI0BbIE MTPE3EHTALINH.

K onepaunuonHoif cucreMe W OpOrpaMMHOMY  OOECIEUEHHI0  KOMIIBIOTEpa,
UCIIOJIB3YEMOT0 TIPH  TIOKa3e CJIAWJOBBIX MPE3CHTAIMA, TPEIBIBISIOTCS MHUHUMAIHHBIC
TpeGoBaHusl.

1. OBC «Jlawb» 2. OBC «Koncynbrant crynentra» 3. ObBC «Znanium.com» 4. «['apant» —
CIIPaBOYHO-TIPABOBasi CUCTEMA

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
MarepuanbHO-TEXHUYECKOE 00ECTICUeHHE TI0 peanu3aiiil JUCITUTUTHHBI OCYIIECTBIISIETCS
B cooTBeTcTBUU ¢ TpeboBanusmMu @I'OC BO no nanHoi#l 00pa3oBaTenbHON IporpamMmme.

11. JIos1 cTy1eHTOB, 00Yy4AKOIIHMXCS ¢ MCIOJIb30BAHUEM AUCTAHIMOHHBIX 00Pa30BaTeJbHbBIX
TEeXHOJIOTHH

IIpu uCTONB30BaHUM HIEKTPOHHOIO OOYYEHHS W JIMCTAHLMOHHBIX 00pa30BaTENbHBIX
texHojyoruil (manee 30 u JJOT) 3aHATHS MOJHOCTHIO WJIM YAaCTHUYHO MPOBOJASTCS B PEKHUME
oHnaifH. O0beM AUCIUIUIUHBI U paclpezesieHle Harpy3Kd MO BHJAM paOOT COOTBETCTBYET II.
4.1. Pactipenenenue 6amaoB COOTBETCTBYET 1. 6.2 MO0 MOXKET OBITHh U3BMEHEHO B COOTBETCTBUU
¢ pemenueM kadenpsl, B ciaydae nepexoga Ha 0 u JIOT B mporecce oOydyeHus. Pemienue
kadenpsl 00 UCMONIb3yEMbIX TEXHOJIOTHSIX U CUCTEME OLEHUBAHUS JOCTH)KEHUN 00Yy4aroluxcs
IPUHUMAETCS C YYE€TOM MHEHHMS BEIYILEro NpPErnoAaBaTenss M JOBOAUTCA /O CBEIEHUS
o0ydJaronuxcs.
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AHHOTaIuUs K pabodeii mporpaMmme JUCITUTITUHBI
«XuMua»

OO0pazoBaTebHON TIPOrPaMMBI BBICIIIETO 00pa30BaHUS —
nporpamm OakaiaBpuaTa

13.03.01Temy1ooHepreTuKa M TeMJI0TEXHUKA

HanpasiieHHOCTB: DHEproodecrneyeHue npearnpusTui
®opmbl 00ydeHus: 3a04Hast
Cemectp: 1

13.03.02 DeKkTpOIHEPreTUKa U 3JIeKTPOTEXHUKA
HanpaiieHHOCTB: Dl1eKTpOCHA0KEHHE

@dopmbl 00ydeHUs: OYHAsA, 3a0YHAs
Cemectp: 1

CopnepxaHue TUCIUTLIAHBI
OcHOBHBIC MTOHATHUS U 3aKOHBI XUMUHU, CTPOCHHE aTOMa, PEaKIIMOHHASI CIIOCOOHOCTH
BEIIECTB. DJEMEHTHl XUMHUYECKOW TEPMOJMHAMUKM W KHUHETHKH, TEOPUS M MPAKTHKA
pacTBOPOB, JIEKTPOXUMHUYECKHE MPOIECCHI, XUMHUSI IJIEMEHTOB, 2JIEMEHTHI OpPraHUYECKOM
XUMHUH U OpTraHUYECKHEe MOJIMMEPHBIE MaTepUAIIbI
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