MUHUCTEPCTBO OBPA3OBAHMS 1 HAYKHU POCCUNCKON ®EJEPAIIN
®etepaibHOE rOCYIapCTBEHHOE OI0/DKETHOE 00pa30BaATEIbHOE YUPEKICHHE
BBICIIIEr0 00pa30BaHUs
«MarauToropckuii rocy1apcTBeHHbIN TexHuueckuii yauepcurer uM. I'.M. Hocosa»

- VTBEPXKJIAIO:

JIupexTop HHCTI/ITyT.a;é;éTCCTBO3HaHI/ISI
— n lcfé%mapmzaunn

£ //L¢ f.:j.j;“}lI/I.IO.MemH

\ «___1_6__?: gg ‘véépﬂ_201 i

PABOYAS TPOT'PAMMA JUCHUITIMHBI

XNUMUs

CneuuanbHOCTh
15.05.01 IpoekTupoBaHUe TEXHOIOTMUYECKHUX
MallliH U KOMIIJIEKCOB

Crnienumaiu3anus
[IpoekTupoBaHUe METATYPruueCcKuX MallliH U KOMIIJIEKCOB

YPOBCHB BBICIIICTO O6pa3OBaHI/IH — CIICOHUAJIUTET

®opma 00yueHus
Ounas

MHCTUTYT ecTecTBO3HAHUS M CTaHAapTU3ALIMN
Kadenpa xumuun

Kype 1

CemecTtp 2

MaruauTtoropck
20071,




PaGouass  mporpamma  cocraBieHa Ha  ocHoBe @OI'OC BO no  crmenuaabHOCTH
15.05.01 TIpoekTupoBaHHE TEXHOJOTUYECKUX MAIIUH K KOMILIEKCOB, YTBEPXKIEHHOIO IPHKA30M
MOuH P® o1 28.10.2016 1. No 1343.

PaGowyas  mporpamma  paccmoTpeHa W ojoOpeHa  Ha  3aceqaHuM  Kadeapel  XUMHH

«16 » suBapst 2017 r., npotokon Ne 6.
Yrots,
3aB. Kadeapoii a/élz Q H.JI. Mensuuk

PaGouas mnporpamma opoOpeHa MeETOAMYECKOW KOMHUCCHEH HWHCTHUTYTAa €CTECTBO3HAHHUSA U
cra”aaptu3auuu « 16 » supaps 2017 r., npotokon Ne 6.

ot
[Ipencenatens /'/// / N.IO. Me3un

J

CorracoBaso:

3aB. kadeIpoi MPOEKTUPOBAHUS U IKCILTyaTal[uH :
METAJIIIyprUYeCKUX MallliH U 000py/1I0BaHUS / A.I'. KopuyHoB

Pabouas mporpamma cocraBjieHa: [Tpodeccopom, a.T.H. Q@/% H.JI. Mensguux

Penienzenr: JOUEHT Kadeapbl IMPUKIaJIHON U
TeopeTHuecKol (PU3UKHU, K.X.H., TOLEHT

Qﬁswé— / B.A. Jlozopos
e




JIncr perucrpanun u3MeHeHHH | TOMOJIHEHHIA

Jlata, Ne
No B BT Kparkoe conepxanue MPOTOKOJIa [Tonmuce
/1 W3MEHEHUS/ JOIIOIHEHHAS 3acegaHus 3aB.Kadenpoit
Kagepsl
1 8 Axtyanuzanus yaebHo- | 22.10.2018 1.
METOAUYECKOTO ¥ | npoTokoi Ne 2
MH(POPMALUOHHOTO OOeCIIeYeHUs c% é/j»&g
JCIUTUTHHBI a5
2 |8 AxTyanuzanus y4eOHO- 15, 10.2019 ¢
METOIUYECKOTO u | mpotokos Ne 2 / ,
HHGPOPMAIIMOHHOTO 00ECTIeYeHHs #//Jlfg e
JVCIUATUIAHBI
38 Axtyanu3anus yae6HO- | 01.09.2020 1.
METOANYECKOTO 4 | mpoTtokoi Ne 1 O%’A s 4/9

HH(GOPMAMOHHOTO OOeCIeYeHUs
JMCITUILTAHBI

—




1. [lesiu 0OCBOEHUS TUCHUTNIMHBI

Lenstmu OCBOEHMSI TUCHUIUIMHBL « XUMUS SABIISETCS

- ¢popmupoBaHue (HyHIAMEHTAIBHBIX 3HaHUI B 00JaCTH COBPEMEHHOM XUMUH, BKIIOUYAIOIINX
OCHOBHBIE MOHSTHS, 3aKOHBI U 3aKOHOMEPHOCTH, OIMCHIBAIOIINE CBOWCTBA XUMUYECKUX COECTUHEHMI;
pa3BUTHE HaBBIKOB CaMOCTOSATENLHONW PabOThl, HEOOXOIAUMBIX JUIsl TPUMEHEHHsS] XUMHUYECKIX 3HAHUH
IIPYU U3YYEHHUH CIIEHUAIBbHBIX JUCIUIUIMH U JajdbHEUIEH NpakKTUYECKOU e TeIbHOCTH;

- OBJAJICHHE JIOCTATOYHBIM YPOBHEM OOIIEKYJIbTYpHOH KOMIETEHIMM B COOTBETCTBHM C
tpedoBanussMu I'OC BO no cnenuansHoctr 15.05.01 IIpoekTrpoBaHue TEXHOJIOTUYECKUX MAlllUH U
KOMILIEKCOB, criennanu3anus [IpoekTupoBanue MeTaJlTypru4ecKux MalliH U KOMIUIEKCOB.

2.MecTO0 AMCUMILIMHBI B CTPYKType 00pa3oBaTeJIbHOM MNPOrpaMMbl MOATOTOBKH
O0akajaBpa

Huctunmaa B1.b.12 «Xumus» BxoauT B 0a30Byr0 4acTh Oyioka | oOpa3zoBarenbHOM
MIPOrPaMMBI.

JIist m3ydeHusl JUCIUILTUHBI HEOOXOIMMBI 3HAHUS, YMECHUS U BIIAJICHUS, CHOPMUPOBAHHBIC B
pe3ynbTaTe MOJy4YeHHUs CpeaHero (MOJHOro) oOmiero oO0pa3oBaHUS MO JAUCHUIUIMHAM «XUMUS,
«®Du3ukay, «MareMaTuka.

3HaHUA U yMEHHsI OOYyYaromMxcs, NOJy4YeHHbIe MPH U3YYEHHH NAHHOW TUCIUIUIUHBI OyayT
HEOOXOAMMBI UM TpU JaJIbHEMIIEeM W3yYeHUH TaKUX JUCHUIUINH, Kak «be3zomacHocThb
KUBHEICSATEIEHOCTHY, « DKOJIOTHUSD.

3 Komnerenuuu odyuaiomerocsi, gopMmupyembie B pe3y/ibTaTe 0CBOCHHUS AUCHUUIIMHBI U
IVIAHUPYEMble Pe3yJbTAaThl 00y4eHust

B pesynbTare 0CBOCHHUS JUCIUIUINHBI « XUMHUSD» 00YJaIOIIUiics TOIDKEeH 001a1aTh ey omei
KOMIIETECHIIUEN:

CTpyKTypHBII 2IEMEHT [TnaHupyemble pe3yabTaThl 00y4YeHUs
KOMIICTCHIINU
OK-1
CIOCOOHOCTBIO K a0CTPAKTHOMY MBIIIJICHUIO, aHATTU3Y, CHHTE3Y
3HaTh - OCHOBHBIE XUMHUYECKUE TIOHATHS, TIOJIOKEHUS U 3aKOHBI;

- COBPEMCHHBIE HATIPABJICHUS PA3BUTHS HAYYHBIX TEOPHUI;

- METOJABI TEOPETUYECKOTO M IKCIEPHUMEHTAILHOTO HCCICIOBAaHUS B
00J1aCTH XUMHUHU

YMeth - pelIaTh pacueTHbIEC 331a41 MPUMEHUTEIBHO K MaTepUalty pOrpaMMmel;

- TPOTHO3MPOBATH BO3MOXKHOCTH IPOTEKAHHS CaMOIPOHU3BOJBHBIX
IPOIECCOB B PA3INYHBIX XHMHUECKHUX CHCTEMaxX

Bnaners - HaBbIKAMHM TPUMCHCHHMS OCHOBHBIX XHMHYECKHX 3aKOHOB B
po(heCCHOHATTLHOM IS TEIILHOCTH;

- NPAaKTHYSCKUMHU HABBIKAMH TEOPETHYECKOTO M SKCIIEPUMEHTAILHOTO
HCCIICIOBAHMS B 001aCTU XUMUH

4. CTpyKTYypa M coJep:KaHue TUCHHUILIMHBI

OO0m1ast TpyJ0EMKOCTh JUCIUIUIMHBI COCTABIISIET 2 3aU€THBIX €IMHUIIBI 72 aKajl. Jaca:
- KOHTaKkTHas pabora —51,95 akan. gaca:

- aynuropHas padora — 51 akan.gac;

- BHeayautopHasa — 0,95 akazg.gac
- camocrosiTenbHas padbora — 20,05 akan.gaca.
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1. Xumuueckasi TepMOJIMHAMHKA 3 4 6/21 3 |- odopmiieHHe oTuera no|3amura naboparopHoit pabdoTsl. |OK-1
nabopaTopHOil paboTe; Homamaee  3amanme Ne  1.[-3yB
- pemieHne aoMamiHero 3aaanus Ne 1; | TectupoBanue.
- CaMOCTOSITENILHOE U3y4eHue
y4eOHOH ¥ HAyYHOH JIMTEpaTypHhI.
2. XumMuveckass KHHETHKa 3 2 6/21 3 |- odbopmiieHre oTyera no|3amuTa J1aboparopHorr paboTh. |OK-1
naboparopHoii paboTe; HomamHee  3amanme Ne  2.(-3yB
- peuienre gomaniHero 3aganus Ne 2; (TectupoBaHue.
-CaMOCTOSITEIbHOE M3Y4YEeHUE Y4eOHOU
U HAYYHOH JINTEPATYpBHI.
3. PactBOpEHI 3 4 821 3 |- odopmienue oTyera no|3ammra JabopaTopHoil paboTsl. |OK-1
nabopaTopHOit paboTe; Homamnee  3amanue No  3.(-3yB
- pemieHue aoManiHero 3aaanus Ne 3; | TectupoBanue.
-CaMOCTOATEIbHOE U3yUYEeHUE yueOHOU
Y HAyYHOU JINTEPATypBI.
4. lucniepcHbIE€ CUCTEMBI 3 2 421 3 - odopmieHue oT4yera no|3ammra JabopaTopHoil paboTsl. |OK-1
naboparopHoit paboTe; TectupoBanue. -3yB
-CaMOCTOATEIbHOE M3yUYEeHHE yueOHOU
Y HAy4YHOU JIUTEPATYPBHI.
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5. OxucnurenpHo-| 3 2 4/21 3 - odopmienue oTyeTa no|3ammra JabopatopHoil paboTsl. |OK-1
BOCCTaHOBUTEJIbHBIE MPOLIECCHI nabopaTopHOil paboTe; Homamnee  3amanue No  4.(-3yB
- pemieHne aoManiHero 3aaanus Ne 4; | TectupoBaHue.
-CaMOCTOATEIbHOE U3yUYeHHE yueOHOU
Y HAYYHOM JIUTEPaTypBhl.
6. DIEKTPOXUMHUYECKHUE CUCTEMBI 3 3 6/21 | 5,05 |- odbopmiieHre oT4eTa no|3amuTta J1aboparopHorr paboTh. |OK-1
naboparopHoii paboTe; HomamHee  3amanme Ne  5.(-3yB
- peuienre gomaniHero 3aganust Ne 5; | TectupoBaHue.
-CaMOCTOSATEIHHOE U3YYCHUE yUeOHOU
Y HAYYHOU JIUTEpaTyphl.
HToro no tucuumjInHe: 3 17 |(34/12H 20,05 3auer




5. O6pa3oBare/ibHbIe 1 HH(POPMALIMOHHBIE TEXHOJIOTHHU

B mpouecce nmnpenogaBaHus — IUCHUIUIMHBL  «XUMUS»  NPUMEHSETCS  TpaJuL[MOHHAas
nHGOPMaIMOHHO-KOMMYHHUKAIIMOHHAs 00pa30BaTeIbHbIe TEXHOJIOTHH.

Jlekiuu TPOXOAAT Kak B WH(POPMALMOHHOW (hopMe, rae HWMEeT MEeCTO IOCIEOBaTEIbHOE
U3JIOKEHUE MaTepualia B JAUCHUIUIMHAPHOM  JIOTMKE, OCYIIECTBISEMOE MPEUMYIIECTBEHHO
BepOATBHBIMU CPEJICTBAMU, TaK U B (opMe JEKIHH-Oece bl WM THaliora ¢ ayJUuTOPHUEH, JEKIUH ¢
NPUMEHEHUEM JJIEMEHTOB «MO3TOBOM aTaku», JEKUUH-KOHCYJIbTAllUH, TAE€ TEOPETUYECKUMN
MaTepuai 3apaHee BBIAAETCS CTYJIEHTaM /ISl CaMOCTOSITEIbHOTO U3yUYEeHUs, 111 IOJITOTOBKU BOIIPOCOB
JIEKTOPY, TAKUM 00pa3oM, JIEKIUs TPOXOJUT 10 TUITY BOTIPOCHI-OTBETHI-TUCKYCCHSL.

[ToMrMO »3TOTO B JIEKIMM MOTYT HCIIONB30BAThCA DJIEMEHTHI TPOOIEMHOTO H3JI0KEHUS.
[TpoGiieMHas JeKIUs HAUMHAETCS C BOIIPOCOB, C TOCTAHOBKH MPOOIEMBI, KOTOPYIO B X0/1€ U3JI0KECHHUS
MaTepuaiia HeoOXOIUMO pPemuTh. Takas JEeKIHs NpeACTaBisieT COOO0N 3aHATHE, MpPEIroararoee
WHUIIMUPOBAHHOE TMpErNoJiaBaTeJieM TMPUBICUCHUE ayAUTOPUM K PEHICHUIO KPYMHOM HaydHOU
npoOJeMbl, pacKpbIBa€T BO3MOXHBIE IIYTH €€ pEIICHHs, IOKa3blBaeT TEOPETHYECKYI0 U
MPAKTUYECKYI0 3HAUYMMOCTh JAOCTHkKeHu. Ha mpoOrmeMHONM neKiuu HOBOE 3HAHWE BBOAMTCS Kak
HEM3BECTHOE sl oOyyaromuxcs. [Tomydennas uHpopmaIys ycBauBaeTcsi Kak JHYHOCTHOE OTKPBITHE
ele He U3BECTHOTO ISl ce0sl 3HAHUSI.

Oco0oe MecTo B mpolecce MNpenojaBaHus JUCHMILIMHBI «XUMHS» 3aHUMAIOT JIEKLIUU C
MCIIOJIb30BAaHUEM JIEMOHCTPAIIMOHHOTO XHMUYECKOTO JKCIIEPUMEHTA, KOTOPBIA MO3BOJIsAET Haunboiee
MIOJIHO pealin30BaTh METOJ| MpoOJeMHOro OOydeHHsi 4Yepe3 IOCTaHOBKY MpOOJeM € MOMOUIbIO
JEMOHCTpAllMii  SIBICHUH, peakuuil wWiu mporeccoB. Bo3MokHO oObeAMHEHHE B JIEKIIMOHHOM
M3JI0’)KEHUU IPUEMOB MBICIIEHHOTO M PEabHOI'O SKCIIEPUMEHTA, YTO JAET BO3MOKHOCTH (JOPMHUPOBATH
3HaHUs 0oJiee BBICOKOM cTerneH! 0000IIEHHOCTH.

Jus  peammzanuu  MHOOPMANMOHHO-KOMMYHHKAIIMOHHOW  00pa30BaTeNbHOM  TEXHOJIOTUU
MPOBOAATCS JIEKIMU-BU3yAIU3allUd, B XOJE€ KOTOPBIX H3JOKEHUE TEOPETUYECKOro MarepHasa
COIPOBOKAAETCA MPE3CHTALIMEH.

Jlex1mOHHBIN MaTepuan 3aKperisieTcss B Xoe 1abopaTopHBIX paboT, B XOA€ KOTOPBIX yueOHas
paboTa MpOBOAUTCS C peaJbHBIMM XMMHMYECKMMHU BemiecTBaMu. Ha nabopaTopHbix paboTax
BBITIOJHSIOTCSL TPYIIOBBIE WM HMHAWBHUIAYyallbHBIE 3aJaHHs MO TMpoiiaeHHoW Teme. I[IpoBenenue
1ab0paTOPHBIX padOT HEOOXOIMMO TPEABAPATh WHCTPYKTAXKEM IO MpaBUiIaM Oe30MacHOW paboTHI B
XUMHUYecKoi Jaboparopun. OCHOBHBIM YCIOBHEM JOIyCKa CTYJIEHTOB K JabopaTopHoil pabote
ABIISIETCS WX O0s3aTeNbHAs IMOATOTOBKA K HEW C COCTaBJICHHWEM TeOopeTHUecKoro BBeaeHus. [lpu
MPOBEJCHUH J1a0OpaTOPHBIX 3aHITHNA HCIONB3YEeTCd METOJ KOHTEKCTHOTO OO0y4YeHHs, KOTOPBIN
MO3BOJIAET YCBOMTH MaTe€puall IIyTE€M BBISBICHHUS CBA3€M MEXJIy KOHKPETHBIM 3HAHHEM M €ro
npuMmeHenueM. Kpome Toro, 1enecooOpa3HO UCHOJIB30BaTh TEXHOJOTHIO  KOJUIEKTUBHOTO
B3aMMooOy4eHus (mapHyto pa0OoTy) Tpex BHAOB: CTaTWdecKkas TIapa, JAUHAMHUYECKas mapa,
BapHallMOHHAs Tapa; COBMEIAsl €€ ¢ TEXHOJIOTUEH MOIYJIbHOTrO 00ydeHHs. BBIMONHUB SKCIIEPUMEHT,
oOyJaroruecs: GOpMyITHPYIOT 00OOIICHHBIE BBIBOBI IO CEPUH OIBITOB, UCTIONBL3YS IPUEMbI aHAJIOTUH
U CpaBHEHHUSI.

CamocrosTenbHas paboTa 00y4JaroUIMXCsl SIBJISETCS OJAHUM M3 Haubosee 3(pPEeKTUBHBIX CPEICTB
pa3BuUTHsl MOTpeOHOCTH K OynaymeMy camooOpasoBaHuioo. CaMocTosiTenbHas padoTa oO0ydaromuxcs
BKIIIOUAeT B ceOs camble pa3HOOOpa3Hbie (OPMbI YICOHOU JEATEIILHOCTH: BBITOJIHEHUE JOMAITHUX
3amaHuii, 3aBepuieHue odopmiieHHs JabOpaTOpHBIX paboT, MOATOTOBKA K MPAKTHKYyMY, U3y4eHHE
OCHOBHOTO U JIOTIOJIHUTEIBHOTO MaTepuayia Mo ydeOHWKaM M TOCOOHSM, YTEHHE M TNpopadoTKa
HAyYHOM JHTeparypbl B OuOIMOTEeKe, HamucaHue pedepaToB M KypCOBBIX pPabOT, MOATOTOBKA K
KOJUIOKBHYyMaM, 3a4eTaM, UTOTOBOM aTTECTALIUH.

CamocTtosaTenbHass paboTa oOydaromuxcs JODKHA OBbITh HampaBlieHa Ha 3aKperyieHHs
TEOPETUYECKOI0 MaTepHualla, U3JI0)KEHHOTo IpernojaBaTesieM, Ha MpopaboTKy TEM, OTBEIEHHBIX Ha
CaMOCTOSITENIbHOE U3YyYEHHE, Ha TMOATOTOBKY K J1a0OpaTOPHBIM 3aHSTHUSM, BBITIOJHEHHE JOMAIIHUX
3a/laHui U MOJITOTOBKY K pyOeKHOMY M 3aKIIIOUUTENIbHOMY KOHTpOt0. [Tomumo sToro, oOyuatomiuecs
MPEJICTABISIIOT Pe3yIbTaThl CBOCH CaMOCTOSITENILHOM pabOThI B BUJIE TIPE3CHTAIUH.

CamocrosrenbHas paboTa 00yJaromUXCs M0 AUCIUILTHHE « XUMHUSD BKIIIOYAET pelIeHUe 3a1a4
U BBIMOJIHEHHE 3aJaHUil  PENmpoAYKTHBHOIO XapakTepa T[O alropuTMy, MNPEIIOKECHHOMY



IIpenoaaBaTeseM.

[Ipu npoBeneHnn pyOEKHOTO U 3aKITIOUUTEIHLHOTO KOHTPOJISI OCHOBHBIMU 33JJa4aMU, CTOSLITAMHI
nepe]l MpernoiaBaTesieM, SBISIOTCSA: BBISIBICHUE CTENEHU MPaBUIBHOCTH, 00beMa, TIyOMHBI 3HAHUH,
YMEHUH, HABBIKOB, IIOJYYEHHBIX IPU H3YYEHHUH Kypca Hapsay C BBISBICHUEM CTEIECHU
CaMOCTOSITEJIbHOCTH B MPUMEHEHUHU TOTYUYEHHBIX 3HAaHUHN, YMEHHUI 1 HABBIKOB.

CoBpeMEHHbIE HWHTEPAKTUBHBIE CPEACTBA IO3BOJSIOT SKCHEPUMEHTHPOBATH C HOBBIMU
dbopmamu koHTpousis. OOydaromMMCs TpearaloTcss TECThl M 3aJaud B DJIEKTPOHHOM BHJIE, C
ABTOMATU3MPOBAHHOW CHUCTEMOW MpoBepkU. B oTimume oT OOBIYHOTO TECTUPOBAHMS TAKOW CIOCOO
KOHTPOJISI TO3BOJISIET CTyIEHTaM B JIF000€ BpeMsl IIPOWTH TECT, MPOAHAIN3UPOBATH OIIUOKH U IPONTH
TECT BTOPUYHO.

B nononnennu k Kypcy «XuMHW» OOydYalONIMKACS MOXET MPOWTH B JUCTAHIIMOHHOW (hopme
oHJTaH-Kypc «Kak Xumusi o0BsCHACT U U3MEHsET OKpyKarommii Mup». Kype cocrout u3 10 nekiuii.
Kypc nexuumii na€r mepBoHaudajabHOE IPEACTABICHHE O XUMHM M €€ pOJIM B JKU3HM YEJIOBEKA U
obmiectBa. OH cocTOUT U3 ABYX vacTel. [lepBas u3 HUX paccka3bIBaeT O TOM, KaK XMMHS OOBACHSET
OKpYXaroIMi MHpP: KaK YCTPOEHbI BELIECTBA, MOYEMY M KaK HIAYT XMMHMUYECKHUE PEAKIUH, KaKue
BEILIECTBA OINPEIENISIOT CBOMCTBA UBBIX CUCTEM. BTopas yacTh MOCBsIIEHA MPUKIAAHBIM aCIEKTaM
XMMHHU: OHA MOKa3bIBAET, KAaK XUMUS BIHMSIET HA )KU3Hb OOIIECTBA U YIIyUIIaeT IMOBCETHEBHYIO JKU3Hb
moneld. B Hell paccka3blBaeTcsl O LEHHBIX MPOIYKTaX XUMHUYECKOM MPOMBIINIEHHOCTH, XUMUYECKUX
croco0ax MpOU3BOJCTBA PHEPIMM M HOBBIX MaTepHajiaX, HOBBIX BEILECTBAaX, UCIOJb3YEMBIX B OBITY,
COBPEMEHHBIX CTEKIIaX, MUTMEHTaX M KpackaxX. EjkeHenenbHble 3aHATUS OyAyT BKIIOYATh MPOCMOTP
TEMaTUYECKUX BUACOJICKINI U BBIIOJHEHUE TECTOBBIX 33a/JIaHUN C aBTOMATU3UPOBAHHOW MPOBEPKOM
pe3yNbTaTOB W TBOPYECKHX 3aJaHUN C TMOCIENyIIuUM oOcyxkaeHueMm Ha (opyme. Kypc ssrnsercs
0011e00pa3oBaTeIbHbIM, HE TPEOYET CrieUaibHON MOJATOTOBKY U PaCCYUTAH Ha MIUPOKYIO ayAUTOPHUIO
ciymiareseil, B MepBylo odepeab 00y4yaronuxcss HEXUMUYECKUX BY30B U (paKyJIbTETOB M JIOACH, yke
MOJYYHMBIIUX BBICIIEe 0OOpa3oBaHWE, HO JKENAIOUIMX OOJbIIEe y3HaTh 00 OKpY’XKAloIMIeM MHpe H
MOBBICUTH CBOM OOIIIEHAYYHBIN YPOBEHb.

6. YueOHO-MeTOoquYecKoe ofecnevyeHne caMoCTOsITeJIbHOM PadoThI 00y4al0IMXCs

CamocTosaTenbHass pabora oOydaromuxcs TMOApasJesieTcs Ha ayAuTOPHYI0, KOTOpas
MPOUCXOJUT KaK BO BpeMs J1abOpaTOpPHBIX 3aHATHN, TaK U HA ITUTAHOBBIX KOHCYJbTAIUSX, U Ha
BHEAY/IUTOPHYIO, MPOUCXOJAIIYI0O BO BpeMs MOATOTOBKH CTYJAEHTAMH OTYETOB MO JaOOPaTOPHBIM
3aHSATHUSIM U BBITIOJIHEHUSI IOMAITHUX 3aaHUi.

AynuTopHas ~ caMOCTOsTENbHAs paboTa OOyYaroImUXCs MpPEAroiaraeT MpOXOXKICHHE
TECTUPOBAHUS TI0 KXKJIOMY pa3/ieiy AUCIUIUINHBL. TeCThl BKIFOYAIOT TEOPETUICCKUE U TIPAKTUICCKUC
3alaHus, OTBCTBI Ha KOTOPBLIC Tpe6YIOT FJ'IY6OKOFO IMOHMMAaHHAg H3YYCHHOI'O MaTrcpuaia. TecThl
MIOCTPOCHBI €MHOOOPa3HO: K KaXJIOMy BOIPOCY Ipeaiaractcs 4YeThipe BapHaHTa OTBETOB, CPEIH
KOTOPBIX OJMH WM HECKOJIbKO TPaBHIBHBIX. OO0paboTKa pe3ylbTaTOB OCYIIECTBIISCTCS ITyTEM
COITOCTAaBJICHUS TIOJYYCHHBIX PE3yJIbTATOB C STAJOHHBIMHU U MPOTEKAET OYCHb OBICTPO. MakcuManbHOe
KOJIMYECTBO OAJIJIOB B K101 Teme Kypca — 10.

BapuaHThl TeMATHYeCKUX TECTOBBIX 3aIaHUI 1JI5l TEKYIIEro KOHTPOJIS
XumMu4eckasi TepMOJAUHAMUKA

B Tecrax mo teMe «XHMMHYECKash TEPMOJMHAMHKA»: MEPBBIC IIECTh 3aJaHUN OLICHUBAIOTCS B
0,5 6aiuta, cenpMoe — B 1 0aji, a BOCBbMOE, AEBATOE U JIECATOE 3aaHus — B 2 Oaja.

Tecr Ne 1
1. Ilpu paccMOTpeHMU XUMUYECKOUW pEaKLuu cucmema O3HAYaeT:

a) MCXOJHbIC PEarcHThI
0) MPOAYKTHI XMMUYECKOH peaKIiu



B) PpEaKLMOHHBIN COCYy]
I') MCXOIHbIE peareHThl U MPOAYKThI PEaKLIUU
2. llepBblii 3aK0H (II€pBOE HAYaNI0) TEPMOAMHAMHUKN MaTEMaTUYECKH 3aIIUCHIBAETCS TaK:
a) PV =vRT B) K= Ay (- Ea/ RT)
6) K=R/Na r) AU= Q-W
3. B aKx30TepMHUYECKON peakiuu:
a) SHTAJIbIINS PEaKIMOHHON cucTeMbl noBbimaercs (AH > 0)
0) TeroBoii 3pdexT peakuuu otpurarencH (Q< 0)
B) DHTAJIbIIMS PEAKIIMOHHON cucTeMbl yMeHbaeTcst (AH< 0)
I') AaBJICHUE PEAKLIMOHHOM CUCTEMBI ITOBBIIIAETCS
4. CraHgapTHbIe TETUIOBBIC 3P GEKTH MPUHATO 0003HAYATE!

a) AUcrt B) Q 1013 n
6) AHozgg F) AHCT
5. Kakue u3 npuBeIeHHBIX PEAKIMK SBISIOTCS SHIOTCPMUUSCKIUMU?
a) 1/2 N,+ 3/2 H,=NH; , AH = — 46 K/Ixx/mMonb
06) H.+4/2 O,=H,0, AH = -242 K]I»x/Momb
B) /2 N,+1/2 0,=NO , AH = 90 K]I>x/mMob
r) 1/2 H,+ 1/2 I,=HI, AH = 26 K]I»x/mMomnb

6. Kakas w3 HammCaHHBIX HI)KE PEAKIMH OTBEYaeT TeIioTe oOpa3oBaHMs OKcuaa azora ( || ) B
CTaH/IaPTHBIX YCIOBUAX?
a) 1/2N,+ O=NO B) 1/2 N,+ 1/2 O, =NO
6)N+1/202:NO F)NH3+5/202:2NO+3H20
7. Tlpu BoccraHoBieHuu 16T okcuaa Meau( || ) Mo peaxiuy :
CuO (o + C (pagun = Cu o + Co (y, mornorusnock 22 k/[x TemnoTsl.
DHranbnus 00pa3oBaHus OKCUaa Meu ( || ) paBHA:
a) 110 B)220,5
6) -200,5 r)735
8. Hua peakumu NiO ) + C qpaguy = Ni o + CO (. Omnpenennte BO3MOXKHOE HarpaBieHHE
CaMOIIPOU3BOJILHOTO TEUEHUS PEaKIIUU MIPU CTAaHAAPTHBIX YCIOBUSX U Ipu TemnepaTtype 627°C.

BemectBo AH®95 (KJIx/MOITB) S°9s (dx/Monp*K)
NiO —239,7 38
C (rpagu) 0 5,74
Ni 0 29,9
CO ¢ -110,5 1974

B otBere ykaxkute 3HaueHHs dHeprum ['mOOca mpW CTaHAAPTHBIX YCIOBHUSX, NPH TeMIeparype
627°C n TemmepaTypy Hadaja peaklHuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225;78; 279K
9. Kak uzMeHsieTcst SHTPONHUS MPH Pa3NIoKEHUU KapOoHaTa KalbIus?
a) yBEIMYUBAETCS B) HE YMEHbIIIAeTCs
0) yMeHbIIaeTcs T') HE 3HAIO
10. lannas peaxuus:
2KC103 (TB) —>2KC1 (TB)+302 () AH<O
MO’KET CaMOIIPOU3BOJILHO MTPOTEKAThH
a) B IPSIMOM HaIlpaBJICHUU B) HE MOXKET MMPOTEKATh
0) B 0OpaTHOM HanpaBICHUH I') HE 3HaI0

XuMHu4YecKkass KHHETHKA

B Ttectax mo Teme «XuMuYeckas KHHETHKa»: IMEPBOE, BTOPOE, TPEThE, YETBEPTOC U IMSATOE
3amanus onenuBarorcs B 0,5 Oaina; mecroe, ceabMoOe, BOCBMOE, IEBATOE M AeciaToe — B 1 Oam, a
OIMHHAAIATOE — B 2,5 Oaia.



Tecr Ne 1

1. Paznen XHUMHH, I/ISY‘IaIOH_II/Iﬁ CKOPOCTH U MCXAHU3MbI XUMHUYCCKUX peaKum“I, Ha3bIBACTCA

a) XUMHUUYECKasi TEpPMOJMHAMHUKA

0) TEpMOXUMHUS

B) XMMHUYECKasi KHHETHKA

2.  CKOpOCTbh XUMHYECKOW peaKIuu — 3TO ...

a) BpeMs, 32 KOTOPOE MOJHOCThIO PACXOAYETCsl OJJTHO U3 UCXOJHBIX BEIIECTB

0) U3MEHEeHHEe KOJIMYECTBA BEIECTBA PEareHTOB (MM MPOIYyKTOB) PeaKIUU B €IUHUILY BPEMEHU B

enuHuie odbema

B) KOJIMYECTBO BELIECTBA MPOIYKTOB PEaKIIUM K MOMEHTY OKOHYaHHS peakluu
3. B xakux enIuHUIaX BBIPAYKAETCSI CKOPOCTh XMMHUUECKON peakuun?

a)Monb 11 ¢!

0) 6e3pa3mepHas BeIMUYUHA

B) MOIIb’ C

4. Ot xakux ()akTOPOB 3aBHCUT CKOPOCTh XUMHUYECKUX PEaKIUii?

a) OT MPUPOBI PEAruPYIOIINX BEIIECTB

0) oT TemnepaTypsl

B) 0T 00beMa pEeaklIMOHHOTO cocya

5. CocrosiHHE  XHMHYECKOTO  paBHOBECHs  OOpaTUMBIX  IPOIECCOB
XapakTepu3yercs ...

a) paBHOBECHBIMU KOHILIEHTPALMSIMU NTPOIYKTOB peaKkLuu

0) PHEepTrHUel aKTUBU3AIUN

B) KOHCTAHTOI paBHOBECHS

6. Kak 3anuceiBaeTcs BbIpaK€HHUE IJIs1 CKOPOCTH PEAKIIUU

4 NO (r) + 6 Hzo = 4 NH3(F) + 5 Oz(r)

a) V=K[NOJ‘[H,O] 6) V=Kk[NH;][0,] B)V =k[NOJ[H,0]°

KOJIMYCCTBCHHO

7. Kak 3anumercs BolpaskeHUE AJ1s1 KOHCTaHThI paBHOBecHs peakuuu A +2 B = C +D?

a) K, = [C][D] / [A][B]*
6) Ke =[C][D]/ [A][B]
B) Kp = [A][B] */ [C][D]

8. Kakoif oTpe30k Ha AuarpaMme MMoKa3bIBaeT 3HaUeHHE TeIoBoro 3¢ddexra peakuuu?

a)l E _%

6) 2 2
A

v :
A4

X0Jl peaKkiuu

B) 3

\4

9. UTo MOXHO CKa3aTh O peaklnuu, U300pakKeHHOU Ha TuarpaMme K Bompocy 87

a) PK30TEPMHUYECKAs PEaKITHSI

0) PHIOTEpMUYECKAs PEAKLIMSI

B) pEaKIysl ONKICHIBACT COCTOSIHUE PAaBHOBECHUS

10. PaBnoBecue peakiuu Fe ;0 4 +4CO = 3Fe +4CO,, AH>0
CMeEIIaeTCs BICBO.

a) MPY MMOHWKCHUU TEMIIEPATYyPhI

0) MpU MOBBIIICHUN TEMITEPATyPhI

B) TIPY TIOBBIIIICHUH JTABJICHUS



11. Jna peakmun Cyy + 2 H » n = CH 4 (» Ipy HEKOTOPO# TeMIlepaType KOHCTaHTa PaBHOBECHS
paBHa 0,8. PaBHOBecHas KOHLEHTpalus Bojaopoja paBHa 1,2 Moib/1. Bbelumciurte ucxonHyro
KOHIIEHTPALUIO BOJOPOJA.

a) 1,2

0) 3.5

B) 5,0

PactBOpbI

B Tecrax mo Teme «PacTBopbI»: mepBoe 3amaHUE OICHHMBaeTcs B 1 Oar, BTOpoe, TPeThe,
YeTBepTOe, MATOC W IIeCToe 3agaHus - B 1,5 Oamma; ceapMoe, BOCBMOE, JIEBATOE U JECSITOE — B
0,5 6amna.

Tect Nel

1. dnsa ypaBHenus peakuuu Cu SO + KOH —... cokpallileHHOEe HOHHOE YpaBHEHHE 3aIUILETCS B BULE
1) 2K+ + SO427 = KzSO4
2) Cu®" + S0, +2K* + 20H™ = Cu(OH),4 + K»SO,4
3) CuSOs4+ 20H = Cu(OH),d + SO
4) Cu* +20H = Cu(OH).¥
2. Macca (B r) xnmopuna Hatpus B 300 mi1 0,2 M pacTBopa paBHa

1)0,8 2) 3,51 3) 20 4) 1,24
3. 3nauenue PH 0,1 M pactsopa HCIO4 paBHO
1)1 2)2 3) 11 4)13

4. Jlns momasienust ruapoausa xiaopuaa xpoma (I1I) cnemgyer

1) mo6aBUTH CONISIHYIO KUCIIOTY

2) n00aBUTH IIEITOYb

3) pa3zbaBuTh pacTBOpP BOAOH

4) TOBBICUTH TEMIIEPATYPY
5. B pa30aBiieHHOM pacTBOpE, MPUTOTOBICHHBIM W3 THAPOCYIb(aTa KaJbIlUs W BOJIBI, CymMMa
K02 (UIIMEHTOB B YpaBHEHUH HEOOPATUMOM IUCCOIMAIIMY PACTBOPEHHOTO BEIIECTBA — 3TO

1)3 2)4 3)5 4)6
6. PactBopumocTh oOkcamata cepedpa paBHa 3,27-107 1/ 100r H,O. Onpenenute npou3BeaeHHE
pactBopumoctu Ag,C,04

1)510"%  2)1,16-10° 3)10,7-10°° 4)2,31-10°°
7. MaccoBas 10711 paCTBOPEHHOTO BEIIECTBA — 3TO OTHOIIEHHE

1) macchl BemiecTBa K Macce BO/IbI

2) KoIWYecTBa BelIECTBA K 00BEMY BOJbI

3) Macchl BeliecTBa K Macce pacTBopa

4) xonuyecTBa BellecTBa kK 00beMy pacTBopa
8. K ci1abpIM 371€KTpOJINTaM OTHOCUTCA ...

1) rugpokcua aMMOHUS

2) TUAPOKCUI KaJIHs

3) XJopuI KaJIbIHs

4) mapraHIoBasi KUCJIOTa
9. U3BecTHO, 4TO BOJIHBIE PACTBOPHI MHOTHX COJIEH MOTYT MMETh ILICIOYHYIO WM KUCIYIO Cpeny.
[Ipyn4nHOM 3TOTO ABIAETCA ...

1) amexTponu3 cosei
2) AUCIpPOIOPILMOHUPOBAHUE COJIEH
3) TuapaTUpoOBaHHE COJeH
4) ruaponus coyei
10.3nauenne PH uuncroii Boasl nipu 25°C coctaBisier
11 2)7 3)0 4)10



MarnuToropckuii texundeckuil yausepcuret um. I.J11.Hocosa
JucnepcHbie CHCTEMBI

B tecrax mo teme ((I[I/ICHepCHI)IC CUCTCMBI»: TICPBOC, BTOPOC, TPETHEC W YCTBCPTOC 3aJaHUA
OLICHHUBAIOTCA B 1 68.J'IJ'I; IIATOC M ICCTOC 3aJaHUA - B 3 dayna.

Tect Nel

1.  VYkaxurte pa3Mepsl 4YaCTUI] KOJJIOUTHBIX CHCTEM
1) wmensbuie 1 HM
2)  ©6onbme 100 HM
3) ot 1 am no 100 am

2. Kakue WHOHBI CHOCOOHBI BBI3BATh KOATYJSAIMIO KOJIJIOMJA, YAaCTUIBI KOTOPOTO HUMEIOT
TOJIOKUTENBHBIN 3apsia?
1) KaTHOHBI
2)  aHUWOHBI
3)  TonsSpHBIE MOJEKYI

3. Iy KaKkoro 3JIEeKTPOJIUTA MOPOT KOATYJSIHHA KOJUIOH/IA C TIOJIOKHUTEIBHO 3apsDKEHHON YacTHIIeH
JOJKEeH OBITh HAUMEHBIINM?
1) xmopun kanus
2)  cynbdar Kaus
3) oprodocdar kamus

4.  Murenia 30715 UMEeT CTPOCHHUE: {[Fe(OH)3]mn Fe*" -(3n —x) CI'} x CI"

KaKOM AJIEKTPOJIUT UTPaeT poJib HOHHOTO cTabmin3aropa?
1)  xnopun xenesa (111)
2) Boj;a
3) TUIPOKCH] Kamus

5. Tpu B3aumopeiictBun 20 mun 0,001H nutpata cBunma (1) ¢ 10 mu 0,02H cynwsdara xamus
obpasyercs 3076 cyibdara cBurma (I11). K kakomy 31eKTpoy JAODKHBI IEPEMEIIaThCs YaCTUIIBI
JUcTiepcHON (pa3bl IpH AIeKTposn3e?
1) HaxomaTcs B COCTOSHUU JUHAMUYECKOTO PAaBHOBECHS
2) K Karomy
3) Kk aHomy

6. B aBe k01661 HamuTO MO S0 MIT 307151 THAPOKCH A KeTe3a. [[1st Toro 4ToObl BRI3BATh KOATYJISIITUIO
301151 TOTpedoBaIoCh A00aBUTh: B mepByto — 5,3 mi 1H pacTBopa xiopuaa xanus; B APYTYIO —
18,7 mn 0,00lH pactBopa dochara HaTpus. Beramciaure mopor KOarymsiuu KaKJIOTo
ANEKTPOJINTA.

OKHCINTEIBbHO-BOCCTAHOBHTEILHBIE NMpouecchl

B Tectax mo Tteme «OKHCIHTEILHO-BOCCTAHOBUTENBHBIC MPOIIECCHI»: MEPBOE, BTOPOE, TPEThE,
YeTBEPTOE M MATOE 3aJaHus oneHuBaroTcs B 0,5 Oamna; mectoe — B 1 6amn; ceapMoe U BOCbMOE — B 2
Oanna, a IeBsATOE — B 2,5 OaJIOB.

Teer Ne 1

1. Okucnurenb — 3TO aTOM, MOJIEKYJIa WU UOH, KOTOPBIH ...
1)  yBelIMUYMBAET CBOIO CTENEHb OKUCIEHUS
2)  TPUHUMAET JICKTPOHBI
3)  OTHmaeT CBOMU AJIEKTPOHBI
2. IIporecc BOCCTAaHOBJICHHSI UMEET MECTO B ClTydae, KOTr/a ...
1) HelTpasbHBIE ATOMBI IPEBPAIIAIOTCS B MOJIOKUTEIHHO-3aPSHKCHHBIC HOHBI
2) TOJIOKHUTEIBHBIN 3aps]l HOHA YMCHBIIIACTCS



3) oTpuLaTeNbHBIN 3apsii NOHA YBEIMYUBAETCS
3. 13 npencraBieHHbIX HIKe peakuuit K OBP nucnponopuroHupoBaHus MPUHAJIEKHUT ...

1) S+ 2HNO; =H,SO,+ 2NO
2) 2H202 = 2H20 + 02
3) Mg+ S=MgS
4. K BOCCTaHOBUTEJISIM OTHOCSITCA ...
1)  meTaubl, BOJOPOJ, YIIIEPOI
2)  aKTHUBHbBIEC HEMETAaJUIbI
3)  2JIeMEeHTHI, HaXOASIINECs B CPEHEHN YaCcTH MEePUOINYECKON CUCTEMBI
5. CtemneHu OKHCIIEHHSI KUCIIOpO/a a) B BoZe U 0) B MEPOKCHIE BOIOPOIa COOTBETCTBEHHO PABHHI . ..
I) a)—-2;0)-2
2) a)—-2;6)+2
3) a)-2;0)—-1
6. [lepmanranar kanus B OBP, nmporekaromux B KUCIIOH cpefie, BOCCTAaHABIMBAETCS 1O ...
1) xarmona Mn**
2)  manrasaT-uoHa MnO,*
3)  okcuaa mapranna (I1) MnO
7. B peakmuu, nporekaromieir mo cxeme CrS; + KNO; 2 K,CrO; + K,SOs + NO okwuciaeHHto
MOABEPTAIOTCS CJICTYIONINE DIEMEHTHI ...
1) a3oTucepa
2)  cepa U Xpom
3) Xpom u a3or
8. Cymma ko3 (pHIMEeHTOB B peaKInu, MPUBEICHHOM B Boripoce Ne 7 paBHa ...

1) 26 2) 18 3)35
9. CymMma ko3 durtuentor B peakipin KMnO, + HClou, = ... paBHa
1) 30 2) 26 3)35

BJICKTPOXHMH‘ICCKHC CHUCTEMBbI

B Ttecrax mo Teme (<9J'ICKTPOXI/IMI/I‘-I€CKI/I€ CUCTCMbBD»: IICPBOC, BTOPOC U IIATOC 3adaHHA
OLICHUBAIOTCs B 1 68.J'IJ'I; TPETHC U YECTBCPTOC 3aJlaHUA— B 1,5 63.J'IJ'Ia; meCTOC U CEABMOC — B 2 Gaia.

Tect Nel
1. DnexkTpoaHbIN MOTEHIUAT ONPEACIISIIOT 0 YPAaBHEHHUIO ...
1) Hepncra
2) MenneneeBa-Kianeiipona
3) bonbimana
4) Appenuyca
2. Paccumraiite DJIC rampBanmyeckoro snemeHta MgMgSO;||CuSO4Cu npu cTaHmapTHBIX
YCIIOBUSAX
1) —2,03
2) -2,71
3) 2,71
4) 0,81
3. Kaxkue npoaykTel 00pa3yroTcs Ha KaTojie U JIEKTPOIIN3e pacTBOpa HUTpaTa cepedpa?
1) Bomopon
2) cepebpo
3) a3oTHas KHCIOTa
4) KUCIOPOJ
4. VYxaxure cymMmmy Kod3(h(HUIIMEHTOB B YPaBHCHHUH JJICKTPOJIM3a pacTBopa HuTpaTa menu (1)
1) 12
2) 11
3) 10
4) 8



5. Kakas w3 TpUBENEHHBIX  OKHUCIUTEIHbHO-BOCCTAHOBUTENBHBIX  pEaKIMil  MpOTEeKaeT
CaMOTIPOU3BOJILHO B MPSMOM HaIpaBJICHUN?
1). FeSO4+ Cu —...
2) CuSO4+Fe —...
3) CuSO4+Na —...
4) HCI+Cu—...
6. Beruuciure Maccy IMHKA, TOJYYEHHOTO TPH JJIEKTPOJIM3e CyibdaTa ITMHKA, KOTOPBIN
poBOAWIN B TeueHue 20 cek mpu cuje Toka 1A
1) 2,1-10*
2) 0,05
3) 0,013
4) 6,7-10°
7. llpuBemuTe cXeMbl DJJEKTPOJHBIX IIPOIIECCOB W MOJIEKYJISPHOE YypaBHEHHE pPEaKIIHH,
MPOTEKAIOLIEH MPHU AIEKTPOXUMUYECKOM KOPpO3UHM TraibBaHomapbl Zn|Mg B CEpHOKHUCIION
cpene. B orBere ykaxkure cymMmmy KO3 PUIIMCHTOB B MOJICKYJISIPHOM YPaBHCHHH.
1) 6
2) 5
3) 4
4) 8

BaeaynuropHasi camocTosTeNnbHas padoTa 00y4aroImUXCsi OCYIIECTBIISICTCS B BHJIE M3YYCHUS
JHUTEpaTyphl IO COOTBETCTBYIOIEMY pa3zielly ¢ MpopaboTKoi Marepuana; opOpMIIEHHS OTYETOB IO
71a00paTOPHBIM padOTaM U BBIIOJIHEHUS JOMAITHUX 3aJaHU.

Bapl/IaHTbI TeMaTH4eCKHUX JOMAIIHUX 3aJaHuil 15 BHeayIlI/lTopHOﬁ CaMOCTOATEIbHOM p360TI)I
CTYAECHTOB II0 TEMaM

Jomamnee 3aganme Ne 1
1o TeMe «XUMHYeCKasi TEPMOANHAMHUKAY

B nomarHem 3amaHuu 1Mo TeMe « XuMUYecKasi TepPMOJMHAMHKAY: TIEpBasi 3a/ja4a OIICHUBACTCS B
2,5 6amna; BTopas — B 1,5 6amna; Tpetbs — B 1 Oay.

3anaya Nel

Hns peakuuu CHy n + CO, n = 2 CO y + 2 H, (» onpenenuTe BO3MOXKHOE HalpaBlieHUE
CaMOIPOU3BOJILHOTO TEUEHHs PEAKIMH IIPU CTAHAAPTHBIX YCIOBMAX U npu Temmeparype T = 927 °C,
€CIIM TETIOBOM A(PPEKT peakiuu J0 3aJaHHOW TeMIepaTyphl HE U3MEHHUTCS. YKAXKUTE: a) BBIACIACTCS
WIM TIOTJIONIAETCS DJHEPTus B XOJE€ peakiu; 0) NpUYMHY HaWJEHHOTO W3MEHEHHUS SHTPOIHH.
Paccuuraiite TemnepaTypy Hadajla peakLUH.

3amaya Ne2

Berancnute TeruioBoit addext peakmum: CaC, ) + 2 H.Oy) = Ca(OH), ) + C,H; (), moIB3ysch
CTaHJIapTHBIMU TEIJIOTaMu 00pa30oBaHUs pearupyromux BemecTB. CKOIbKO TEIUIOThl BHIACTUTCS WU
TIOTJIOTUTCS TIpH oOpazoBanuu 2,24 1 C,H,?

3amaya Ne3

[Io TepMOXMMHYECKMM ypaBHEHHSIM paccuuTailTe TEIIoBOH 3P QEeKT  peakuuu:
H: ) + COz = CO 1y + H2 Ofy. TepMoxuMuueckre ypaBHEHUS:

a) H, ) + % 0O, = H,O ©)s AH = -241,9 KI[)K;

6) 2 CO () + Oz = 2 C02 ()» AH = —566,2 KI[)K

Jlomamnee 3aganmue Ne 2
no TeMe «XMMHUYeCKAs KHHEeTHKA»

B nomamnem 3agaHum no teme «XUMHUECKash KUHETHUKa»: MepBasi 3ajada oleHuBaeTcs B 1,5
Oanna; Bropasi — B 0,5 Gania; TpeThs, YeTBepTas u mstas — B 1 Oas.



3anaya Nel

Peakmust nmpotekaer no ypasHeHuto: O, oy +2 CO y = 2 CO, ( HauanbHble KOHIIEHTpaluu
pearupyromux BemectB paBHbl: [Oz] = 1,2 monw/n, [CO]= 0,8 Monb/i1. Bo CKOJIBKO pa3 M3MEHUTCS
CKOpOCTh MpsiMoil peakumu, korga npopearupyeT 30% CO? Bo ckojbko pa3 MU3MEHATCS CKOPOCTH
MIPUMOI M 00paTHOM peakIuu, €CiIu YBEJIHMUUTh JaBJIeHHE B CUCTEME B JiBa pa3a?

3agaya No2

IIpu temneparype 40 °C HeKOTOpOEe KOIMYECTBO BELIECTBA BCTYNAEeT B peakiuio 3a 20MHH.
PaccuuraiiTe Bpemsi, MpU KOTOPOM 3TO K€ KOJUYECTBO BEIIECTBA BCTYNUT B PEAKIHUIO MPH
temmneparype 200 °C, ecnu TemmepaTypHbIii KO3(Q(UIHMEHT CKOPOCTH PEakMu paBeH 2. Bo cKoJbKo
pa3 U3MEHUTCS MIPU ITOM CKOPOCTh PEaKIUu?

3amaya Ne3

Haiinure HavyaiibHBIE KOHIIEHTPAIMU UCXOJHBIX BEIIECTB U KOHCTAHTY PAaBHOBECHUS PEAKIIUU:
Fe @ + H2O ) = FeO @) + H, (), €ciu paBHOBeCHBIE KOHIIEHTPAIIUN PEAarupyrONINX BEIIECTB PaBHBI:
[H,O]=0,3momnb/m1, [H,] = 0,4 Monb/m.

3amaya Ne4

g peakuumonnoit cucremsl: CO ) + H.O n = CO; y + Ha (y HauanbHbIE KOHIIEHTPAUU PABHBI:
[H.O] = 0,5 monw/n, [CO] = 0,6 mMonw/n. OnpenenuTe KOHIEHTPAIMH BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CITM KOHCTAaHTa paBHOBECHUs paBHa 1,45.

3amaya NeS

Bripasurte uepe3 KOHIIEHTpAIlMK PEareHTOB KOHCTAHTHI PABHOBECHS CICAYIOIIMNX PEAKIINN:

Nz(r) + 3 Hz(r) = 2 NH3(F), AH = —92,2 KI[)K;
COz(r) +C = 2 CO(F), AH = +160,5 KI[)K,
CO(r) + HZO(F) = C02 () + Hz(r), AH = —41,1 KI[)K

VYKaxxuTe HanpaBJICHUE CMEIICHUSI XUMUYECKOTO PAaBHOBECHS ATUX PEAKIUI: a) MPU MOHUKECHUU
TEMIEpaTypbl, €CIH JaBJIeHHE MOCTOSHHO; 0) MpH TMOBBIIICHUH [aBJICHHS, €CIM TeMmIepaTrypa
MOCTOSIHHA.

Jlomannnee 3aganue Ne 3
o reme «PacTBopbn»

B nomamHem 3amanuu mo Teme «PacTBOpBI»: mepBas, BTOpas, TPETbS W MATas 3aJlauyM
orieHuBaercs B 1 6ait; yerBeprast u mecras — B 0,5 6ainna.

3agaya Nel

B kakom o0weme Boapl cienyeT pactBopuTh 1351 SnCl, ansa momydyenuss 3M pacTBopa XJjiopuaa
onoga (II) ¢ mmotHOCTEIO p = 1,405 r/™MA?

Paccunraiite: a) MaccoBylo OO BeIIECTBA B pacTBOpe; ©0) MOJISPHYIO KOHIICHTPAIUIO
SKBUBAJICHTA; B) MOJISLIBHOCTh; T') THUTP; /1) MOJIbHYIO JIOJTIO BEIIIECTBA B PACTBOPE.

3amaya Ne2

3aKOHYUTE MOJIEKYJIApHbIE ¥ HAMUIIUTE COKpAIICHHbIE MOHHBIE YpaBHEHHUS peakluid
B3aMMOJICHCTBHSI CIIEAYIOUINX BEIIECTB:

HBr + NaOH —

AgNO3 + H2S —

MgCl, + KOH —

Can + HCI —

Sb(OH)3 + HzSO4—>

Sb(OH); + NaOH —

3azmaya Ne3

CocTaBbTe 10 /IBa MOJIEKYJISIPHBIX YPaBHEHUS PEAKIUil K CIIETYIOIIUM HOHHBIM:

Ba’" + CrO, — BaCrOy;

NH," + OH — NHOH;

ZnS + 2H" — Zn*" + H,S



3azaya N4

Brranciure pH 0,05M pacTBOpa cepHOM KHCIOTHI.

3azaya Ne5

Kakue u3 crnemyronux coiseid moasepratorcs ruaposmsy: Na,SiOs. Cu(NOs),. KBr? CocraBbte
VMOHHBIE U MOJIEKYJISIPHBIE YpaBHEHUS THMAPOJIN3A COOTBETCTBYIOIMX coieil. Kakoe 3nHauenue pH (<
WIN> 7) IMEIOT pacTBOPBI ATUX COJICH?

3azaya Ne6

Haiinure mpoussenenne pactBopuMmoctu PbCl,, eciim B8 200 mutr Bojbl pactBopsieTcs 2,17 T 3Toro
COEJIMHEHUS.

Jlomamnnee 3aganue Ne 4
1o TeMe «OKHCJINTEIbHO-BOCCTAHOBHTEIbHbIE POLECCHD

B nomammeM 3amanund mo TemMe «OKHCIHTEIbHO-BOCCTAHOBUTEIIBHBIC IPOIECCHD»: MepBas
3a/ava orneHuBaeTcs B 1,5 6aya; BTopas — B 2,5 6auia; Tpetbs — B 1 Oait.

3agaya Nel

[TonGepure ko3hGUIUEHTHI B ypaBHEHUSX OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.
Vkaxure TN KaKJI0M PEaKIUU.

PaccunraiiTe SnEKTPOABWKYIIYI0 CHIy W ONPEIEIUTE HANpPABICHHE CAMOIPOU3BOJIBLHOTO
MPOTEKaHUsl TEPBOM peaKIMU MPH CTAHIAPTHBIX YCIOBUSIX, HCIOJIb3Yys 3HAYCHUS OKHUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX MTOTEHIIUAJIOB:

HJ + H3PO4 g Jz + H3PO3 + HzO

HNOz g HNO3 + NO + H2O

H[AuCl4] + HzOz + NaOH — Au + NaCl +Oz + HzO

NH4R€O4 +H2 — Re + NH3 + HQO

KBrO — O, + KBr

3agaga No2

CocraBbTe ypaBHEHHUS OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIHI:

KMHO4 + NaN02 + HQO —

NaCI'Oz + HzOz + NaOH —

BI(OH)3 + N3.2820g + NaOH —

Bi,0O; + C —

Mg + HNOs (pas) =

3azaya Ne3

JlaHbl 1B€ OKHMCIMTENIbHO-BOCccTaHOBUTENbHBIE TMapel: KNO,, KNOs;; um Pb(NOs),, PbO..
[Tonb3ysick TaOyuUIeH CTAaHAAPTHBIX OKHUCIIUTEIHHO-BOCCTAHOBUTEILHBIX ITOTCHIIHAJIOB, COCTaBHTE
ypaBHEHHE BO3MOXHOHM peakiuu B ykazanHoil cpeae (HNO;). Paccumraiite 3HaueHue
AIEKTPOABHKYILEH CUIIBI PEAKIUU.

JlomaiHee 3aganue Ne 5
o TeMe «JIEKTPOXUMHYECKHE CHCTEMbI»

B momarHem 3amaHuu 1o TeMe «DJIEKTPOXUMHUYECKHE CHCTEMbI»: TIepBas 3ajada OICHUBACTCS B
1 6ay; BTOpas — B 1,5 6amna; Tpetbs — B 2,5 Gaia.

3agaya Nel

CocTaBbTe DJIIEKTPOHHO-MOHHBIE YpaBHEHHsI JJIEKTPOJHBIX IMPOLECCOB U  MOJEKYISIPHOE
ypaBHEHHE TOKOOOpa3yroIel peakiuu, MpOoTeKaroleil Mpu paboTe TaJbBaHHMYECKOTO 3JIEMEHTa
Co/Co(NOs), // AI(NOs)s/Al. Paccuntaiite D/IC (E) rampBaHMYecKOro 3JIEMEHTA MPH CTaHAAPTHBIX
YCIIOBHSIX.

[IpuHsIB MOTeHIMAN aHO/Ja PABHBIM CTaHIAPTHOMY 3HAYCHHIO, PACCUUTANTE KOHIIEHTPAIHIO
KaTHOHOB MeETaJUla B KAaTOAHOM pacTBope, mpu KoTopod DJIC TralbBaHUYECKOTO DIIEMEHTA
yMenbIuTcs Ha 0,02B.



3agaya No2

[IpuBenuTe CcXEMBbI OJCKTPOTHBIX TIPOIECCOB W  MOJCKYJSIPHBIC ypaBHEHHS PEaKIIHH,
MPOTEKAIOMIUX MPU AIIEKTPOXUMHUYECKOH Koppo3un ramsBaHonapbl Co/Ni: a) B kucioi cpexe; 0) BO
BJI&KHOM BO3JIyXe.

Ompenenure yObUIb Macchl aHOJa MPU KOPPO3HHM B KUCIOM cpere 3a 20 MUH, €CIM CKOPOCTh
koppo3uu coctapmia 0,01 r/4.

3azaya Ne3

CocTaBbTe DIJIEKTPOHHO-MOHHBIE YPAaBHEHHS DSJICKTPOJIHBIX MPOIECCOB (aHOA WHEPTHBIA) W
MOJIEKYJISIPHOE YpaBHEHHE PEAKIIUH, IPOUCXOIAIICH MTPH AIIEKTPOIIH3E:

a) pacriaBa NaOH;

0) pactBopa CoSOy,

Bbraucnure ¢akTHUECKOoe KOJMYECTBO MeETajlla, MOJYYCHHOTO Ha KaTojAe IMPH DJICKTPOIIU3E
Co(NO:s),, ecnu AJIEKTPOIU3 MPOBOAWIN B TedeHUH | 4. Bbxo MeTamia mo Toky coctaBui 85%.

VYKakuTe BO3MOKHBIC TPHUYMHBI YMEHBIIICHHUS BBIX0JIa METAJIJIA IT0 CPABHEHHUIO C PACUETHBIM.

KoHTpoJibHbIE BONIPOCHI 10 TEMaM
KouTtpoJibHbIe BOpockI 10 TeMe « XMMH4YeCKasi TePMOANHAMUKA))

OCHOBBI XMMUYECKOM TEPMOJIMHAMUKU: TOHSTUE CUCTEMBI, BUIBI CUCTEM.
TepMmoannamuyeckue mapaMeTpbl U QYHKIIUNA COCTOSHUSI CUCTEMBI.

BuytpeHnnss sueprus. Pabota. Teriora.

[lepBrlii 3aKOH TEPMOAMHAMUKH (BBIBOJ).

DOHTaNBIMS KaK QYHKIUS COCTOSHUS CUCTEMbI. DHTAJIBITUS 00pa30BaHMs BEIIECTBA.
TemnoBoit >ddext xumuyeckoil peakuuu. DakTOphl, BIUSIONME Ha TEMmIoBOH 3pdexT
XUMHUYECKON PEaKIInu.

7.  Tepmoxumus. 3akoH ['ecca.

8.  CnenctBus u3 3akoHa ['ecca.

9.  DuTponus Kak QPyHKIHS COCTOSHUS CUCTEMBI.

10. Bropoil 3aKk0H TepMOIMHAMHUKH.

11. Tperuit 3aKk0H TEPMOJTUHAMUKH.

12.  Oueprus ['nb6ca.

13. HanpaBneHue caMOnpoOU3BOIHHOIO MPOTEKAHUS XUMHUUECKUX PEaKIIUi.

A o

KOHTpOJIbeIe BOIIPOCHI IO TEME «XUMHYEeCKaAsA KHHETHKA»

Xnmunyeckas KuHeTHKa. CKOPOCTh XUMUYECKOW PEAKLIUU U METO/IBI €€ PETYIUPOBAHMS.
BnusiHue KOHIIEHTpaly Ha CKOPOCTh XUMUYECKON peakuy (3aKOH JEHCTBYIOIINX Macc).
BnusiHue Temnepatypsl Ha CKOpOCTh XMMHUYeckoi peakiuu. [Ipasuno Bant — IN'odda.
Teopust akTUBHBIX CTOJIKHOBEHUH AppeHnyca.

OHeprus akTUBaLMU. Y paBHEHNE AppeHuyca.

Teopus nepexoqHOro KOMIUIEKca. DHepreTuyecKas JuarpamMmma.

Kpusas MakcBenna — bonbpiimana. DHepreTuueckuit 6apbep.

Karanurnueckue cuctemsl.

BiusiHue katann3aropa Ha CKOPOCTb XUMUYECKOW PEaKIUU.

['oMOreHHBIN ¥ reTepOreHHBIN KaTaaus.

KonebarenbHble peakuuu.

Xumunyeckoe paBHoBecre. OOpaTUMble U HEOOPATUMBIE pEaKIUU.

KoHcTaHTa XMMHYECKOTO PABHOBECHS.

Cwmenienne xumuueckoro pasHosecus. [Tpunuun Jle-Illarense.

BnusiHue KOHLIEHTpalyy, JaBJICHNs U TEMIIEPATYPBI.

@da30BbIE pAaBHOBECHSI.

da30BbIEC AMATPAMMBI JJIs1 OTHOKOMIIOHEHTHBIX CHCTEM.

A e Al o

— e e e
NNk Wh—oO

KonTpoJsbHbie Bonpocskl o Teme «PacTBopbi»
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[Tonstue pactBopa. PactBopumMocTs BemiecTBa. PacTBopumMocTs rasa.

PactBoprl. CriocoObl BBIpa)KE€HHsI KOHIIGHTPALlMM PACTBOPOB (MaccoBasl JOJs, MOJIpHas
KOHIIEHTpAIUsl, MOJISIPHAsi KOHLIEHTPALKs SKBUBAJIEHTA, MOJIbHASI IOJISA, TUTP).

KomnurarusHsle cBOKCTBa pacTBOPOB. M ieanbHbIN pacTBop.

3akonsl Payns: I (Tonomerpuueckuit) u I (30yITHoCKONMUYECKNUN U KPUOCKOTTUYECKHHN ).

OcMmoc. OcmoTtrueckoe napienue. Cxema ocMoOMeTpa.

KucnoTHo-0CHOBHBIE B3aUMOACHCTBUS BEILIECTB.

WNonnast Teopusi KUCIOT U OCHOBaHMNA AppeHuyca. OCHOBHbIE MOHSATUS M IOJIOXKEHHUS TEOPUU
AppeHnunyca.

Jucconmanusi KHUCJIOT, OCHOBaHUM M COJE€H C TOYKM 3pEHHs HOHHOM Teopuu AppeHuyca
(mpumepsr).

Crenens aucconraniii. CUIBHBIE U CJIa0bIE AJIEKTPOJIUTHI.

Juccormanus cnadbix 37IeKTpoiauToB. KoHCTaHTa AUCCOIHAIIIH.

3akoH pa3basnenus OcTBaibaa.

Peakunu moHHOTO OOMEHA MEX]Ty AJIEKTPOJIUTAMU (Ha MpUMeEpe peakiuii oOpa3zoBaHus c1aboro
3JIEKTPOJINTA, OCAJIKA U Ta3a).

[IpousBeneHne pacTBOPUMOCTH.

HNonHoe npousseneHue BoAbl. BOAOpOIHBIN U THAPOKCUIBHBIN MIOKa3aTEIN.

I'unponus coneit. Tumsl ruaponu3a conei.

KonnuecTBeHHbIE XapaKTEPUCTUKH MPoOLiecca THIPOIU3a.

@DaxTopHl, BIUSIONINE HA TPOIECC THAPOIIN3A.

KonTpoJibHbIe BOpockl 0 TeMe «/licnepcHbie CHCTEMbD

I'ereporennsle cmecu. JlucniepcHbIe CUCTEMBI.
HucnepcHocts. Knaccudukanum aucnepcHbIX CUCTEM.
Konnouansie pactBopsl. JInopuinsHble 1 110(OOHBIE KOJIIOU/BI.
Crioco0bl 1osTy4eHNs: KOJUIOUIHBIX PACTBOPOB.
CrpoeHne KOJIIOUIHBIX YaCTHLL.
[IpaBuno dasuca — [leckosa.
VY cTolunMBOCTh KOJIOMAHBIX crucTeM. CTaOMIN3aTOPBhI.
Koarymsust muoduiabHbIX ¥ THO()OOHBIX KOJUIOHIOB.
CenumenTanys KOJUIOUIO0B.
Koarymismus KoIouaHbIX pacTBOPOB 3JIEKTPOIUTAMHU.
[TpaBuio lynbene — N'apau. Koarynupytomas crmocoOHOCTS.
OnTHueckue cBOMCTBa KOJUIOUIHBIX PACTBOPOB.
DNEeKTpUUYECKHE CBOMCTBA KOJUIOUAHBIX PACTBOPOB.

KonTtpoJsibabie Bonmpochl o TeMe «OKHCJINTEeTbHO-BOCCTAHOBUTEIbHbBIE
npouecchbn

OCHOBHBIE TOHSTHS TEOPUU OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHA.
OKXHUCITUTEIIbHO-BOCCTAHOBUTEIBLHEIEC CBOMCTBA BEIIIECTB.

Baxxueiinne OKUCINTEIN 1 BOCCTAHOBUTEIIH.

THUIBI OKUCIIUTETEHO-BOCCTAHOBUTEIIBHBIX PEAKITUH (TIPUMEPHI).
OKHCIIUTEILHO-BOCCTAHOBUTCILHBIN ITOTCHITHAT.

Ypasuenue HepHcra.

CocraBiieHre OKUCIUTETHLHO-BOCCTAHOBUTENBHBIX PEAKIIHi.
Hanpasienre oKMCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA.

KoHTpoJibHbIe BONPOCHI 10 TeMe «JIeKTPOXUMHUYECKHEe CUCTEMbD)

BHGKTpOXI/IMI/I‘IeCKI/Ie CHUCTCMBI. KJ'IaCCI/I(bI/IKaI_II/ISI QJICKTPOXUMHUYICCKHUX ITPOICCCOB.
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DNEeKTPOXUMHUUYECKHE ITPOLIECCHI, IPOTEKAIOLINE HAa IPAaHULIE pa3jiena «MEeTallll — pacTBOPY.
lanpBanmveckwmii anement Janmais — Skoown.

DNEeKTpOABMKYIIAsl CUJla TaJbBAaHUYECKOIO AJIEMEHTA.

N3mepenne >IeKTPONHBIX MMOTEHUUANOB. Psn  CTaHAAPTHBIX 3JEKTPOJIHBIX MOTEHIUAJIOB.
CBolicTBa METAJUIOB B COOTBETCTBUU C UX MOJOKEHUEM B PSAY HAPSKEHUH.

Ypasuenue HepHcra.

DNEeKTpoIn3 paciuiaBoB U pacTBOpoB. KaTtoaHble 1 aHOAHBIE POLIECCHI.

O6benunenHbIit 3akoH Dapazes. Boixos mo Toky.

Kopposus metannos. Knaccugukaius KOppo3nOHHBIX MTPOLIECCOB.

XuUMHUEcKasi KOPpO3Hs.

DOneKTpoxuMHUecKass Koppo3us. AHOJHOE OKHCIEHHE MeTajllla M KaTOJHOE BOCCTaHOBJIEHUE
OKHUCITUTEIS.

[Ipumepsl KOppO3UU B KUCIIOHN cpejie U aTMOCHEPHOM KOPPO3UH.

CKOpOCTh KOPPO3HH.

3amuTa METauIoB OT KOPPO3UH.

3alUTHBIE TOKPBITHSL.

DNEKTPOXUMHUYECKHE CIIOCOOBI 3aUTHI OT KOPPO3UU METAJLIOB.

XUMHUYECKHE UICTOYHUKH TOKA. ["albBaHUYECKU JIEMEHT.

XUMHYECKUE UCTOUYHUKH TOKA. AKKYMYJISITOPHI.

XHUMHYECKHE UCTOUYHUKH TOKA. TOIIMBHBIE 3JIEMEHTHI.

7. OnleHOYHbIE cpeacrea AJisl MpoOBEACHUA l'[pOMC)KyTO‘lHOﬁ aTreCTalumn
HpOMe)KYTO‘{HaH aTTcCcTanusa HUMCECT OCJIBIO OIIPCACIINTD CTCIICHDb JOCTHIXKCHUA

3aIlJTaHUPOBAHHBIX PE3YJILTATOB O6y‘-I€HI/ISI IO JUCHHUIIJIMHE 3a OHpGI{GHGHHBIfI nepuon 06yquI/151.

a) HJ'IaHI/[pyeMbIe pe3yJbTaThbl oﬁyt{em/m H OICHOYHBIC CpeacCTBa Jd MPOBEACHUSA

MPOMEKYTOYHON aTTeCTAMHU:



CrpyKTypHBII
JJIEMEHT
KOMIIETeHIIUU

[Inanupyembie pe3ynbTaThl 00yUeHUs

OneHouHbIE CpesICTBA

OK-1
CITOCOOHOCTBIO K

a0CTPaKTHOMY MBILIUICHUIO, aHAJIU3Y,

CHHTE3Yy

3HaTh

OCHOBHBIC XHMHUYCCKUC IIOHATHA,
ITOJIOKCHUS U 3aKOHBI,

- COBPEMECHHBIE HallpaBJICHUS
pa3BUTHUS Hay4YHBIX TEOPUH;
- METOABl  TEOPETHUYECKOro U

DKCTICPUMEHTAILHOTO  MCCIICTOBAHMS
B 00J1aCTH XVUMUH

Hepeltenb meopemudecKux 6onpocoe:

1.

SRR

10.

11

16.
17.

18.
19.
20.

21

OCHOBBI XMMHUYECKOW TEPMOJMHAMUKU: CHCTEMa, TEPMOJIMHAMHUYECKHE
CHCTEMbI, PYHKLIUHU COCTOSTHUSI cUCTeMBI. [1epBbIil 3aKOH TEPMOAMHAMUKHY.
DHepreTuka XMMHUYECKUX MPOIIECCOB.

Onransnud. 3akoH ['ecca u cleCTBUSA U3 HETO.

Outponus. YpaBHenue bonbliMana. BTopoii u TpeTuit 3aKoHbI TEPMOJMHAMUKH.
Oneprus ['m66ca. HanpapiieHUs: XMUMHUUYECKUX MPOLIECCOB.

Xumunyeckass kuHeTHKa. CKOpOCTh XMMHUECKOM peakuuu. CpenHsis U UCTUHHAs CKOPOCTH
peakuuu. Kunetnueckas Kpusasl.

CKopocCTb peakii U METOJIbl €€ PeryInpOBaHUS.

Bnusinue Temmnepatypsl Ha ckopocTh peakuuu. [Ipasuio Bant-I'odda.

DHeprus akTuBaui. AKTUBUPOBAHHBIN KOMILJIEKC. Y paBHEHUE AppeHHyca.

KaranuzaTopsl 1 KaTalUTUYECKUE CUCTEMBI. | OMOT€HHBII KaTanus.

rapaMeTpbl

. KatanuzaTopbl 1 KaTaTUTUYECKUE CUCTEMBI. [ €TepOTreHHBIN KaTaIn3.
12.
13.
14.
15.

XuMmunyeckoe paBHOBecHe. KOHCTaHTa XMMHUYECKOTO pPaBHOBECHSI.

Cwmenenue xumuueckoro pasHosecus. [Tpunnun Jle larense.

PactBopbl. CIocOOBI BBIpRXKEHUSI KOHLIEHTPALMK PACTBOPOB.

PactBopb! anektponuToB. CTeneHb U KOHCTAHTa AJIEKTPOJIUTUUYECKONW TUCCOLMALUU. 3aKOH
pa36asnenus OcTBayb/a.

Jlucconumanus KucioT, OCHOBaHUM, cojiel. AMQOTEpHbIE 3JIEKTPOIUTHI.

PactBopumocts. I[IpousBeneHue pacTBOpUMOCTH. YCIOBHE 00pa3oBaHUS U PacTBOPEHUS
0CaJIKOB.

JHucconumanus Boxasl. MonHoe npoussenenue Boasl. pH.

I'aapomms coneid. CTeneHb U KOHCTAHTA THAPOIIN3A.

Hucnepcusle cuctemsl. Kimaccudukanus. JInopunsHbie 1 110(00HbIE KOJITOUIBI.

. CTpoeHue KOJUIOUIHBIX YaCTHII.
22.
23.

Koar YISIUA KOJUIOUJIHBIX paCTBOPOB.
OKHCINTEIBHO-BOCCTAHOBUTEIBHBIEC CBOMCTBA BCIICCTB. Knaccn@nxauuﬂ OKHCIIHUTCIBbHO-
BOCCTAHOBHTCJIbHBIX peaxunﬁ.




CrpyKTypHBIil

OneHoyHbIE CpENICTBA

3JIEMEHT [Tnanupyemblie pe3yabTaThl O0yUeHUS
KOMIETEHIINH
24. DeKTpOXUMHUYECKHE CUCTEMBI. 3akoHbl Dapajies. DNeKTPOAHbIN MOTEHIHAL.
25. l'anpBannueckuii snemMenT Jlanmais SkoOu.
26. DIEKTPOXUMHUYECKHUE CUCTEMBI: JIEKTPOJIN3 paciuiaBoB. [IpuMeHeHne 2I1eKTpoIn3a.
27. DnexTponu3. AHOIHBIA U KaTOMHBIM MPOIECCH PU AJIEKTPOIU3e pacTBOpPOB. [IpuMenenue
ANEKTPOJIN3A.
28. Kopposus. Buabl koppo3un. CriocoObl 3aIIMTHI METAIIOB OT KOPPO3HH.
YmeThb - pematb  pacueTHble  3ajmaud| Ilpumepmuwvle npaxmuyeckue 3a0anun:
[IPUMEHUTEIIBHO K Marepuanyl] 1. Hamucarb 37I€KTpOHHBIE YpaBHEHUS JJIEKTPOJHBIX IPOLIECCOB, YPaBHEHHE CyMMapHOM
[TPOrPaMMBbl; ToKOOOpasytomeld peakuuu, BeIMUCIUTh JJ[C rampBaHMUECKOro 3JIEMEHTa, €CIU KOHIEHTpaIuu
- [POrHO3MPOBATH  BO3MOXKHOCTHUOHOB MeTa/LIOB paBHbl: [Al’*]=0,001 moss/i, [Co*]=0,1 Momb/i.
[IpOTEKAHUS camorpou3BoJibHbEIY| 2. Hamucath nOHHbBIE U MOJIEKYJISIpHBIE ypaBHEeHUs peakuuil ruaponusa coneil: K;PO4; NaxSOy;

IIPOLICCCOB B PA3JIMYHBIX XUMHUYCCKUX]
CICTEMAX

ZnClz.

3. 3aKOHYUTH YpaBHEHMsI peaklMii, HaMCaB UX B MOJIEKYJIIPHON U MOHHOM popmax:
AI(OH)3 + NaOH —, K2C03 + HzSO4 -, st + KOH —.

4. B 2 51 pactBOpa ruapokcuaa kaneius coaepxkutcs 478,8 r Ca(OH),. IlnotocTs pactBopa 1,14
r/mi. Paccunraiite: (Ca(OH),); Cu; Cox; C; N(Ca(OH),) u N (H,0); T.
5. CocTaBbTe ypaBHEHHSI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIU:
KzCI‘zO7 + FCSO4 + HzSO4 -, KMHO4 + Nast3 + HzO —.

6. Hamucath 51eKTpOHHBIE YpaBHEHHS DJIEKTPOAHBIX IPOLECCOB, YpPaBHEHHE CYMMAapHOH
TOoKoOOpasytomeld peakuuu, BbIYUCIUTh DJIC rajbBaHUYECKOro 3JEMEHTa, €ClIM KOHLEHTpALUH
MOHOB METAIUIOB paBHbL: [Mn*"]=0,01 mons/1, [Au**]=0,1 Mons/m.

7. 3aKOHYUTH YpaBHEHHsI pEaKlIMii, HAMMKMCAB UX B MOJIEKYJISIPHON U HOHHOU popmax:
NH4OH + HNO3 -, ZH(OH)z + NaOH—», AIPO4 + NazSO4 —.

8. Hanmcats ypaBHEHUs peakuuil TUApOJN3a B MOJIEKYJIIpHOM U HOHHOM BHJE: Al (SOs);, KCl,
Na2803.
9. Hamucath »5JIEKTPOHHBIE YpPaBHEHHUS DJEKTPOAHBIX IPOLECCOB, YPaBHEHHE CYMMAapHOH
ToKOOOpasytomeld peakuuu, BeIMUCIUTh JJ[C rampBaHMUECKOro 3JIEMEHTa, €CIU KOHIEHTpaIuu
MOHOB METAILIOB paBHbL: [Zn*"]=0,01 mous/1, [Cu]=1,0 Mos/11.
10. Cynsdar amromunus maccor 36,4 r pactBopwin B 100 T Bombl. [ITOTHOCT MOTy4YE€HHOTO
pactBopa 1,32 r/min. Paccumraiite: ®(AL(SO4)3); Cu; Cog; Cm; N(AL(SO4)3) u N (H0); T.
11. HamucaTe »1EKTPOHHBIE YpPAaBHEHHS HSJIEKTPOIHBIX MPOLIECCOB, YPABHEHHE CYMMapHOM

TOKOO6p83yIOH_IeI>'I pCaKlK, BbBIYHMCJIUTH 9I[C T'aJIbBAHHUYCCKOI'O J3JICMCHTA, CCJIM KOHICHTPAIIWH




CrpyKTypHBIil
3JIEMEHT
KOMIETEHIINH

[Inanupyemble pe3yabTaTbl 00y4eHUs

OneHoyHbIE CpENICTBA

MOHOB METAIUIOB paBHbL: [Mn*"]=0,01 mons/1, [Ag ]=1,0 Monb/m1.
12. 3akOHYNMTH ypaBHEHHUsI PEAKLUi, HATUCAB UX B MOJIEKYJIIPHOM U HOHHOM BHUJIE:
MnS + H,SO,4 —, Fe(OH); + NaOH —, NH4CI + KOH —.
13. Onpenenure TEpMOAMHAMHYECKYIO BO3MOXKHOCTB NpoTekaHus peakuuu CaOg + 2 Cyy =
= CaC,  + COw), AH; = 460 /I npu cTannapTHbIX ycioBusX. PaccuuTaiite TemnepaTypy Haudaia)
peakiuu, ecau  S(Ca0)=38 [Ix/monsK; S(C)=6 x/monb-K; S(CaC= 70 x/monb-K;
S(CO)=197 Ix/mons-K.

14. CocTaBbTe ypaBHEHUS! OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUI:
KMIIO4 + NaN02 + HzSO4 -, CI'z(SO4)3 + Brz + NaOH —.
15. Onpenenure TEPMOJMHAMUYECKYIO BO3MOXKHOCTD npoTekanus peakuuu 2 Cls ) + 2 H,Oy =4
HClr) + O ¢y, AH: = 115,6 xJI)x nipu cTaHmapTHBIX ycloBusX. PaccunTaiite Temmeparypy Hauaia
peakiuu, ecnu S(Cl)=223 J[x/monb-K; S(H,O0)=189 JIx/mons-K; S(HCl)= 1871x/monb-K;
S(0,)=205 Tx/mons K.

16. HanucaTh ypaBHEHHUs peaklMid rupoan3a B MojieKyIsipHoM U noHHoM Buze: CrCls, NaNOs,
K,CO:s.

17. CocTaBbTe ypaBHEHUS! OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKLIUI:

KzCI'zO7 + Na2803 + HzSO4 -, KMHO4 + NaNOZ + HzO —.

18. I'omorenHass peakuust mporekaer no ypaBHeHutro H, oy + L, n = 2 Hly. Hauanbnas
KOHIIEHTpalysi Bogopoxa 2,1 momw/m, wmoma 1,5 monb/1. Bo CKOMBKO pa3 M3MEHHUTCS CKOPOCTh
peaxuuu, koraa npopearupyet 30% Boxopona?

19. B 640 mn Boas! pactBopuiu 160 r xnopuaa sxenesa (I11). IInoTHOCTS MOTyd4eHHOTO pacTBOpa
1,032 r/mn. Paccunraiite: o(FeCls); Cy; Co; Cm; N(FeCls) u N (H,0); T.

20. Ompenenure TEPMOJIUHAMHYECKYIO BO3MOXKHOCTH MpoTeKaHus peakuuu CS; ) 13 Oyp=
=CO: y + 2 SO, 1y, AH; = -1075 x/Ix mpu craHAapTHBIX yclIoBHsX. Paccumraiite Temmeparypy
Hadasa peakiuu, ecim S(CS,)=151 Jx/mons-K; S(0,)=205 Ix/monb-K; S(CO,)= 213 Ix/monb-K;
S(S0,)=248 J/monb-K.

21. Peakuus uzaer no ypaBuenuto: 2 Ho ¢y + S, ) = 2 HoSy. HauanpHas koHIIEHTpanus BOAOPOIa
2 Moub/n, cepbl 1,5 Mons/n. OnpenenuTe BO CKOJIbKO pa3 U3MEHHUTCS CKOPOCTh PEAKIIUU K MOMEHTY,
Kora popearupyet 0,7 MOJIB/T Bogopoaa?

22. Onpenennrte TEPMOANHAMUYECKYIO BO3MOXKHOCTb IIPOTEKAHUA peakMu 2 ZnS ) + 3 Oy =
= 2 Zn0  + 2 SO; y, AH,; = -890 kJ>x npu craHgapTHBIX ycioBusix. Paccuutaiite TemnepaTypy

Havana peakuuu, ecnu S(ZnS)=58 Jlx/mons K; S(0,)=205 Jlx/Monb-K; S(ZnO)= 44 Jx/mons K;




CrpyKTypHBIil

3JIEMEHT [Inanupyemble pe3yabTaTbl 00y4eHUs OneHouHble CpeCTBA
KOMITETEHIINU
S(SO,)=248 JIx/monb K.
23. HayanbHble KOHIIEHTPAIIUU UCXOTHBIX BemecTB B peakuuu: 2 SO; ¢ + Oy = 2 SO; () ObuTH
paBHEI 1,8 Mone/m SO 1 2,4 Monb/n O>. Bo CKONBKO pa3 M3MEHHUTCS] CKOPOCTh PEAKIIMU K MOMEHTY,
Koraa mpopearupyet 0,8 mob/i SO,?
24. B pactBope optodhocdoproii kucaoTsl Maccoit 1200 T u tutotHOCTEIO 1,153 r/™MIT comepxuTes
312 r H;PO,. Paccunraiite: ®(H;PO,); Cy; Co; Cr; N(H3PO4) u N (H0); T.
Bnanets - HaBBIKAMU TIPUMEHEHUS OCHOBHBIX|  IIpumepnvie npakmuueckue 3a0aHus:

X IMHYECKUX 3aKOHOB B
npodecCHOHANbHON e TEIHHOCTH;
- MPAKTUYECKUMHU
TCOPETHYECKOTO

DKCIIEPUMEHTAIBHOTO HCCIIEeIOBAHMUS
B 00J1aCTH XUMUHU

1. dns peakuuu CHy y + COs y = 2 CO y + 2 Hs () onpenennTe BO3MOKHOE HapaBICHHUE
CaMOIPOM3BOJILHOTO TEYEHHS PEAKIIMHU TIPU CTAHAAPTHBIX YCIOBUAX U npu Temneparype T =927°C)

HaBBIKaMII:ECHI/I TerIoBoi 3(QeKkT peakuuu A0 3aJaHHOH TeMIepaTypbl HE H3MEHUTCA. YKaXuTe: a)

BIJICJISICTCSL WM TIOTJIOLIAETCSl SHEPrusi B XOJA€ peakiuu; O) MPUYMHY HAWJIEHHOTO0 W3MEHEHUs
pHTpornuu. PaccunrtaiiTe TemmepaTypy Havala peakiuu.

2. Bripa3ute 4yepe3 KOHLEHTPAILMU PEareHTOB KOHCTAHThl PABHOBECHS CIICAYIOIIMX PEaKIUN
N>y + 3 Hay = 2 NHzp, AH = -92,2 k/[kx. Ykaxure HampaBlieHHE CMEILEHUS XUMHUYECKOTO
PAaBHOBECHS 3TUX peakUui: a) IpU MOHMKEHUU TEMIEpaTyphl, €CIU AaBJIEHUE MOCTOSHHO; 0) mpu
[OBBIILICHUH JJABJICHUSI, €CJIM TEMIIepaTypa MOCTOSHHA.

3. CKOIBKO MWLIHIUTPOB 96%-HOTO pacTBOpa CEpPHOW KHUCIOTHI C TUIOTHOCTHIO 1,84 r/mMi
notpedyetcst 11 npurorosnenus 2 i1 0,25M pactBopa?

4. Kakme w3 cuenyrommx cosei mnoaseprarotTcs rtumaponusy: Na,SiOs. Cu(NOs),. KBr?
CocTaBbTe MOHHBIE U MOJIEKYJISIPDHBIE YPAaBHEHMs THUIPOJIM3a COOTBETCTBYHOIIMX cosied. Kakoe
sHaueHre pH (< wim> 7) ©UMEIOT pacTBOPHI ATHX COJICH?

5. 3onb ruapoKcHIa MarHus nosnydeH mytem cmemmBanus 0,02 1 0,011, pactBopa MgCl, u
0,028 1 0,005 =H. pactBopa NaOH. Omnpenenute 3apsa 4acTHIl MOJYYEHHOTO 30JISI M HAIMMIINTE
(bopMyJTy €ro MULEILIBI.

6. PaccuuraiiTe 37EKTPOABMKYIIYIO CHIIy M ONpPEIEIUTE HAIpPaBICHUE CaMOIPOU3BOJILHOTO
POTEKAHUS PEaKIUu TMPH CTAHAAPTHBIX YCIOBHSIX, WCIONB3Yys 3HAYEHUS OKHCIUTEIbHO-
BOCCTAaHOBUTENBHBIX MoTeHIManoB HJ + H;PO, — J, + H;PO; + H,O0.

7. llpuBenute cXeMbl 3JIEKTPOAHBIX IPOLIECCOB U MOJEKYJSIPHBIE YpPaBHEHMs peakLuil,
[IPOTEKAIOLIUX MPHU AIEKTPOXUMHUUECKON Koppo3uu ranpanonapbl Co/Ni: a) B kucioii cpeze; 0) BO
B1aykHOM Bo3ayxe. Ompenenure yOblUTb Macchl aHOJA MPU KOPPO3UM B KHCIOW cpene 3a 20 MuH,
€CJTH CKOPOCTh Kopposuu coctaBmia 0,01 r/4.

8. CocTaBbTE JIEKTPOHHO-MOHHBIE YPABHEHHS SJIEKTPOIHBIX MPOIIECCOB (aHO HHEPTHBIN) U




CrpyKTypHBIil
3JIEMEHT
KOMIETEHIINH

[Inanupyemble pe3yabTaTbl 00y4eHUs

OneHoyHbIE CpENICTBA

MOJIEKYJISIPHOE YPaBHEHHUE PEAKIMH, IPOUCXOAIIEH pH 3ekTpoiuse pactBopa CoSO4 Beruncaure
(hakTHYeCKOe KOTUYECTBO METaslia, MoyuyeHHOro Ha katoae mpu snekTponuze Co(NOs),, ecnu
HIIEKTPOJIN3 MIPOBOAUIN B TedeHUH | 4. Beixoa meTaia mo Toky coctaBui 85%. Ykaxure

BO3MOKHBIC IPUYNHBI YMCHBIICHHKA BbIXOJa METAJJIA 110 CPABHCHUIO C PACYCTHBLIM.




6) HOpﬂJIOK NMpoBEACHUA l'[pOMe)KyTO‘lHOﬁ aTTeCTallui, MOKAa3aTe/JIM U KPUTEPUU OLICHUBAHUSA

[IpoMexyTouHas arrecTalus MO JUCHUILUIMHE «XUMUS» BKIIOYAET TEOPETHUECKHUE BOIPOCHI,
MO3BOJISIOIIME OLEHUTh YpPOBEHb YCBOCHMs OOYYAIOLIMMHUCS 3HAHWWA, W TNPaKTHYECKUE 3a/laHus,
BBISIBIISIFOLINE CTETIEHb CPOPMHUPOBAHHOCTH YMEHHUH U BIIAICHUI, TPOBOIUTCS B (hopMe 3aueTa.

3ayer No JaHHON JUCLMIUIMHE NPOBOAUTCS B YCTHOH (popMe 1o OuieraM, Kakablil U3 KOTOPBIX
BKJIIOUAET 2 TEOPETUUECKUX BOIPOCA U OJTHO NMPAKTUUECKOE 3aJJaHHE.

Ilokazamenu u Kpumepuu oyeHUGaAHUA 3auema:

«3aUTEHO» - OOYyYaromMCS JEeMOHCTPHPYET TIOPOTOBBI YpPOBEHb C(HOPMHPOBAHHOCTH
KOMIIETEHIIMHA: B XOi¢ KOHTPOJBHBIX MEPONPUATHHA JOMYCKAIOTCSA OLIMOKH, POSIBISAETCS OTCYTCTBHE
OTJENbHBIX 3HAHUH, YMEHH, HABBIKOB, OOYYAIOLIHICS MCIIBITHIBACT 3HAUYUTEIIBHBIC 3aTPYAHCHUS TIPH
OIEpUPOBAHUY 3HAHUSAMU U YMEHUSIMU IIPU UX NIEPEHOCE HA HOBBIE CUTYAllNH;

«HE 3a4TE€HO» - OOYyYaroIIMICS HEe MOXET MOoKa3aTh 3HAaHUS Ha YPOBHE BOCIIPOM3BEICHUS U
00BsICHeHUS! MH(OpMAIMK, HE MOXKET I0Ka3aTh MHTEIIEKTyaJIbHbIE HABBIKH PELICHUS MPOCTHIX 3a/1a4.

8. YueOHo-MeTOoAuYecKOe U MH(OPMAIMOHHOE O0ecTieyeHHue TUCITUTIIUHbI

a) OcHoBHas JUTEpaTypa:

1. OcuoBsl xumun: yueOuuk / B.I'. IBanos, O.H. I'eBa. - M.: KYPC: HUL]| UTHOPA-M, 2014.-
560c.: - (Bwiciee oOpa3oBanue: bakanaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mata oOpamenus: 01.09.2020). - Tekcr:
AJIEKTPOHHBIN.

2. Komsina, JI. I'. Xumus : yaebnoe nocodue / JI. I'. Komsna, JI. I'. Tapactok ; MI'TY. -
Marnutoropck : MI'TVY, 2015. - 1 anektpon. ont. auck (CD-ROM). - 3arn. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/
1/1123821/21.pdf&view=true (mata oOpamenus: 01.09.2020). - MakpooObekT. - Tekcr
ANIEKTPOHHBIN. - CBeneHus AocTynHbl Takke Ha CD-ROM.

0) lonoiHuTeIbHAS JINTEPATypa:

l. Mensuuk, H. JI. PactBops! : mpaktukym / H. JI. Mengnuk, 3. P. Mymmuna, O. A.
MumyprHa ; MarHuToropckuii roc. Texuuueckuii yH-T um. I'. . Hocosa. - Maruuroropck : MI'TY
um. 1. M. Hocosa, 2019. - 1 CD-ROM. - 3arm. ¢ Turyn. 2kpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/

1/1532656/4027.pdf&view=true = (mara oOpamenus: 01.09.2020). - Makpoodsekr. - Tekcr

ANIEKTPOHHBIN. - CBeneHus ocTynHbl Takke Ha CD-ROM.

2. Mensnuk, H. JI. lucnepcusie cucrems! : npaktukym / H. JI. Measauk, O. P. Mynnuna,
O. A. Mumrypuna ; Marautoropckuit roc. Texundeckud yH-T uM. . . HocoBa. - Marauroropck :
MITY wum. I'. HW. Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢ Tturyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/

1/1530463/3850.pdf&view=true  (mata oOpamenus: 01.09.2020). - Maxkpoodsekr. - Tekcr
ANIEKTPOHHBIN. - CBeneHus AocTynHbl Takke Ha CD-ROM.

3. Kongna, JI. I'. OkucnuTenbHO-BOCCTAaHOBUTENbHBIE peakiuu. OCHOBBI AJIEKTPOXUMHUH :
yaeoHoe nocodue / JI. I'. Konsima, 3. P. Mymmuna ; MI'TY. - Marautoropck : MI'TY, 2015. - 58 c. :
Wi, TalII. - URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true (mara obpamenus: 01.09.2020).
- MakpooObeKT. - TeKcT : 37eKTpOHHBIN. - FIMeeTcst medaTHBI aHaoT.

4. Mumypuna, O. A. Xumuueckas kuHeTuka. COCTOSHME XMMHUYECKOTO PaBHOBECUS :
npaktukyM / O. A. Munrypuna, 3. P. Mymnnuna, O. B. EpmioBa ; MarHUTOropckuii roc. TeXHUYECKUN
yH-T uM. I'. K. HocoBa. - Marauroropck : MI'TY um. I'. 1. Hocosa, 2019. - 1 CD-ROM. - 3aru. ¢
TUTYIL. 9KpaHa. - URL: https://magtu.informsystema.ru/uploader/fileUpload?

name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true (marta obpamenus: 01.09.2020).
- MakpooObeKT. - TeKCT : 3eKTpoHHbIH. - CBefeHus nocTynHbl Takke Ha CD-ROM.
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r) [IlporpammHuoe odecneuenne u UHTEepHET-pecypcehl:

IIporpammuoe odecnieyenue



Haunmenosanue [10 Ne norosopa Cpoxk ielicTBUS JTULIEH3UU
MS Windows 7 Professional(analy 1557 1¢ 108102018 11.10.2021
KJIacCOB)
MS Office 2007 Professional ~ [Ne 135 ot 17.09.2007 0OecCpovYHO
7Zip cBOOOTHO pacmpocTpansemoe [10 OecCpoYHO
FAR Manager cB0OOIHO pactpocrpansemoe I10 0eccpoOUHO

HpO(l)eCCHOHa.]'IbeIe 0a3bl JAAHHBIX U HHPOPMAIIMOHHBIC CIIPABOYHBIC CUCTEMbI

HazBanue kypca

CchlIKa

DOnekTpoHHas 0a3a mepuonndyeckux m3manuii East
View Information Services, OO0 «MMBUC»

https://dlib.eastview.com/

HammonanpHass wHGOpMaIMOHHO-aHATUTHYECKAS
cucTeMa Poccuiickuii  MHAEKC  HAy4YHOrO
muruposanns (PYHII)

URL: https:/elibrary.ru/project_risc.asp

[TouckoBas cucrema Axagemusi Google (Google
Scholar)

[URL: https://scholar.google.ru/

Wndpopmannonnas cucrema - Eamnoe oxHo[URL: http:/window.edu.ru/

oCTyna K HHOOPMAIIMOHHBIM pecypcaM

denepanbHOE rocyapcTBeHHoe Or0/KETHOE URL: hito://www1 fips.cu/

yUpeKICHAE «DenepanbHbIi UHCTHUTYT

IPOMBIIUICHHOH COOCTBEHHOCTHY

Poccuiickass ~ T'ocynmapctBennass — OuOamoteka. fhttps:/www.rsl.ru/ru/4readers/catalogues/
Karasioru

DOnekTpoHHBIE pecypcebl Oubnuoreku MITY wum.
I".'. HocoBa

http://magtu.ru:8085/marcweb2/Default.asp

MaTepI/IaHBHO-TeXHI/I‘ICCKOC obecreyeHne JUCHUIIIIMHBI BKIIIOYACT:

Tun u Ha3BaHUE AYIUTOPUH

OcHareHue ayIuTOpHu

YyebHble ayIUTOPUU IS
NPOBENICHUS 3aHIATUN
JEeKIMOHHOTO THIIA

MynpTUMEIUAHBIE CPEACTBA XpaHEHUs, Iepeladyu Hu
npeJcTaBleHuss HHPOpMaluu

VYyeOHble ayJUTOPUH JJIs
MpOBEAEHUS J1aOOPaTOPHBIX
3aHATHUH, TPYNIIOBBIX U
WHAUBUYaTbHBIX
KOHCYJIbTallU#, TEKYLIETO
KOHTPOJISI U IPOMEXKYTOUHOMU
aTTecTauuu

OO6opynoBaHue AJs BHIIOJIHEHUS J1aOOPATOPHBIX padoT,
XUMHYECKast I0CY/1a, pEaKTUBBI,
Harnsiiaele MmaTepuanbl: TaONULbL, CXEMBI, IJIAKaThI.

ITomenienns mnsg
CaMOCTOSITETbHOU pabOTHI
o0yJaromuxcs

HepCOHaJ'ILHBIe KOMITBIOTCPBI

C IaKEToOM

MS Office,

BBIXOZOM B VHTEpHET M C [OOCTYIIOM B 3JIEKTPOHHYIO
MH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA

[Momerenus st XpaHEHHS U
npoUIAKTUIECKOTO
00CITy>)KUBaHUSI yIeOHOTO

Crennaxu, cefidbl A7 XpaHeHUs] y4eOHOTro

obopymoBaHus
WHCTpYMEHTHI ISl peMOHTa J1abopaTOpPHOTO



http://magtu.ru:8085/marcweb2/Default.asp
https://www.rsl.ru/ru/4readers/catalogues/
http://www1.fips.ru/
http://window.edu.ru/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp
https://dlib.eastview.com/

Tun u Ha3BaHUE ayIUTOPHUH

OcHalueHue ayIuTopun

000pyTIOBaHUS

000pyIOBaHUS.
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	Перечень теоретических вопросов:


