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1. HEJIA U 3AJAYUN OCBOEHUSA JUCHUIIJIMHBI (MOAYJIs)

1.1. Heabio (uenAMH) OCBOEHHMS IMCUMIUIMHBI «XHUMHUs» SBIsSeTCsS (popMUpOBaHUE
00BEKTHBHOI'O M IIEJIOCTHOI'O €CTECTBEHHOHAYYHOI'O0 MUPOBO33PEHUS; yrilyOJieHHe, pa3BUTHE U
cucTeMaTH3alus XUMUYECKUX 3HaHUM, HEOOXOAUMBIX MPH PELIEHUH MPaKTHYECKUX BOMPOCOB
Pa3sHOI0 YPOBHS CIOXHOCTH B XOZI€ BBIIOJIHEHUS TPOPECCHOHATBHBIX 3a/1a4 B 00JIaCTH HAY4HO-
HCCJIEIOBATEIbCKOM, MPOU3BOICTBEHHO-TEXHOJOTUYECKON U IPOEKTHON JESATEIbHOCTH

1.2. 3axaum ocBOEHUN TUCHMILIUHBI (MOYJIs1):

- TOTOBHOCTb CTYAECHTOB K HCIIOJB30BAaHHUIO IOJYYEHHBIX NPU HU3YYEHUU IHUCLUIUIMHBI
«XuMUS» 3HAHWUH, YMEHHWH, HaBBIKOB M KOMIETEHUUH NpU H3y4yeHUM OOLIECHAYYHBIX U
CHEeHaJIbHBIX JUCLMILINH, a TAKXKe JIJIs peleHus Mpo(eccCuOHAIbHbIX 3a/1a4;

-(opMHpOBaHNUE HAaBBIKOB Pa0OTHI B XUMHUYECKOW JTa00paTOpUM, MPOBEIECHUS HAYYHOTO
WCCIJIEJOBAHMSI, aHAJIN3a PE3YJIbTaTOB SKCIIEPUMEHTA;

- TOTOBHOCTh CTYJIEHTOB K OpPraHU3allii CaMOCTOSATEIbHOW AESITETbHOCTU JJISl PELICHUS
MOCTaBJIEHHBIX 3a]1a4;

- TOTOBHOCTh CTYAECHTOB K IOJIb30BaHUIO HH(POPMAIIMOHHBIMH cucTeMaMH (ydeOHas,
HayyHas JIMTepaTypa, THTEPHET-PECyPCHI).

2. MECTO JUCIUILIUHBI B CTPYKTYPE OBPA30OBATEJIBHOM IMPOT'PAMMBI
2.1. YyeOHas1 AMCHUILINHA (MOYJIb) «XHMMHD» BKJIOYEHA B 00s13aTeIbHBIN MEpPEYCHb
JUCIUIUIMNH 00s3aTebHOM 4YacTh 00pa3oBaTeNbHON MporpaMMmbl BHE 3aBUCUMOCTH OT €€

HarnpaBieHHOCTH (mpodruist). JucuumuimHa peanu3yeTcss B COOTBETCTBUM C TPEOOBAHUSAMU
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®I'OC, OI1 BO u YII, no 1aHHOMY HanpaBJIEHUIO TOATOTOBKH.

I[I/ICL[I/IHJII/IHa OCHOBBIBACTCS Ha 68.30BI>IX 3HAHUAX, TOJYUYCHHBIMU CTYACHTAMU IIpH
HN3YUCHUN XHUMUU, (1)I/I3I/IKI/I U MAaTEMaTUKH B KypCe CpCI[HGfI HIKOJIBI. I[HSI YCBOCHUA JUCHHUIIIIMHBI
CTYACHT HOJI’KCH BJIAZICTH XUMHUYECKON TepMI/IHOJIOFI/IGfI; IIOHUMATh CMBICJI XUMHUUYCCKHUX (I)OpMyJI
U CHUMBOJIOB, MHJEKCOB U KOI(Q(QUIMEHTOB B XUMHUYECKUX YPABHEHUSAX pPEAKLUUH; HMETh
MPEACTAaBICHUS] 00 OCHOBHBIX KJIacCaX HEOPraHWYECKHWX COCIMHCHHWM;, TMOHUMATh Pa3JInuue
MEXIYy XUMUYECKUMH M (PU3NYECKUMH SIBICHUSAMH; HMETh IIPEACTABICHHE OO0 aTOMHO-
MOJICKYJIIPHOM YYCHHUH;, UMETh HABBIKW PEIICHHS MPOCTEHIITNX PACYCTHBIX 3a]1a4.

JuctunauHa  «XUMHS»  SIBISETCS  OCHOBOIIOJIATAIOMICHd NI M3YYCHHUs  psla
O6H_I€HayT-IHBIX 1 CICHHUAJIBHBIX JUCHUIIIMH, CBsJA3aHHBIX C XUMHUEN. HpI/IMepOM TaKou
JOUCHUIIIIMHBI SBJIACTCA <<3KOHOFI/I$I», rac HMCIOJB3YIOTCA YMCHHA MW HABBIKHU, I1OJIYYCHHBLIC
CTyACHTaMX1 IpHU HU3YYCHHU XUMUHU W PCHICHUU PpaCUYCTHBIX 3ajady. B Kypc€ XuUMHU
3aKJIaJbIBAOTCA OCHOBBI IOHUMAHUA CYITHOCTHU U BBIABJIICHUSA MMPHUYNH IMPOTCKAHUSA XUMHUYCCKUX
MPOLIECCOB, YTO B JalbHEHIIEM UCIOJb3YyeTCS NpPU HU3YUYEHUU TaKUX JUCHUIUIMHBI Kak
«MarepuanoBecHUEY.

Pesynbrartel 00y4yeHHS, MONYYEHHbIE MPU OCBOCHUU IJUCHMILTUHBI, HEOOXOIUMBI MPH
W3YYEHUHU CIEIYIOIINX AUCUUIUINH; «DKOJIOTUs», «MaTtepraloBeAeHUE)» H JIp.

OCOOEHHOCTBIO JTUCIMIUIMHBI  SBJSCTCSI MPOBEJICHUE JabOpaTOpHBIX paboT, dTO
II0O3BOJISACT HpI/IO6peCTI/I CTYACHTaM HAaBBbIKH pa6OTI)I C XUMHUYCCKUMU pCarCHTaMu, HOCy,ILOfI nu
npuOopaMu, OCYILECTBIATh XUMHUYECKUN HKCHEPUMEHT U IPOBOJUTH IEPBUYHBIE Hay4YHbIE
ucciaenoBanus. B maGopatopHble paboThl BBEACHBI JJIEMEHTHI, IOBBIMIAIOIINE HWHTEPEC
CTYJEHTOB K HUM M HX IO3HABATEJIbHYIO AaKTHUBHOCTb. JIJis MOBBINICHUS MO3HABATEIHLHOM
AKTUBHOCTH CTYJIEHTOB U MPUOOPETEHUSI MU MEPBUYHBIX HABBIKOB HAYYHOTO MCCIEIOBaHUS, B
KJIaccuueckue 1abopaTopHbie pabOThl BBEIEHBI SJIEMEHTHI HAYYHOT'O MCCIIEIOBAHMS, & UMEHHO:
a) CaMOCTOSTENbHO NOA00paTh PEaKTUBBI JUIS MPOBEICHUS TOW HIM HMHOW peakiuu; O)
OOBSACHUTH, MOYEMYy MPOTEKACT OJHA PEaKIUs W HE MPOTEKaeT Apyras, Ha TEpBbIN B3IIIAL,
nojo0Has peakius; B) TMpeACKa3aTh MPAKTUYECKOE 3HAYCHUE TOW WM HMHOW pEaKIuH,
COTPOBOXAAIOIIEHCS HEOOBIYHBIM (D PEKTOM, U T.1I.

Pa60qa$1 nporpamMmma AuCOUITIIINHBL «XUMUI» IJIsT UHBAJIMAOB U JIMI C OrpaHUYCHHBIMU
BO3MOKHOCTSIMUA  3JIOPOBbsI  pa3padaThIBacTCs WHAMBUAYaJIbHO C Y4YE€TOM OCOOEHHOCTEH
NCUXO0(U3UUECKOTO Pa3BUTHUS, WHIUBUAYAIBHBIX BO3MOKHOCTEH M COCTOSIHHS 3/IOPOBBSI TaKUX
oOyJaromuxcs.

3. KOMIIETEHIIMH OBYYAIOIIEI'OCA, @OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMSA JMCIIAIIJIMHBI (MOAYJISA)
[Tpouecc u3yueHus: AMCUUIIINHBI (MOIYJs1) «XUMUS» HAIlPaBJICH Ha!

- opMupoBaHUE MIEMEHTOB cleayromux kommneTeHui B coorsercteuu ¢ OIIOIT BO mo
HarnpaBJIeHuIo ToAroToBky (cnenuanbHocTH) 23.03.01 «TexHOoIOorHs TPaHCHOPTHBIX MPOLIECCOBY

a) oomenpodeccuonansubix (OIIK): OITK-1.

Taonuua 1- @opmuposanue Komnemenyuil OUCYUNTUHAMU
Hampasnennocts: «Opranu3zaiiys NepeBo30K U yIpaBIeHHE Ha aBTOMOOMIEHOM TPAHCTIOPTE
(JtorucTHKa Ha aBTOMOOWMIIBHOM TPaHCTIOPTE»



Haumenosanue
OUCUUNTIUH,
dopmupyrouwux Cemecmpul, hopmuposanus KomMnemenyuil OUCUURTUHAMU
KoMnemenuuio
CO6MECHHO

OIIK-1 1 2 3 4 5 6 7 8

Xumusn (51.B.7) v

Haueprarenbnas
TeOMEeTpHs U v
WH)XeHepHas rpaduka
(b1.b.4)

Oxororus (b1.5.8) v

Maremaruxka (51.5.9) v v

Teoperuueckas v
mexanuka (b1.5.14)

@usuka (b1.5.15) v

MarepuanoBeneHue. v
(51.5.16)

O6mas
JNEKTPOTEXHUKA U v
AJICKTPOHHUKA
(b1.5.17)

ITpuknannas
matemaTuka (b1.5.18)

ConpoTusjieHue
matepuasnos (b1.5.19)

TpancnoptHas
MH(pPACTPYKTypa v
(b1.5.22)

IIpuknannas v
mexannka (b.1.5.29)

IoaroroBka K craue u
ciava v
rOCYJapCTBEHHOTO
sk3amena (b3.I'.1)

Taonuya 1- @opmuposanue KomnemeHyuil OUCYUNTUHAMU

Hamnpasnennocts: «Opranuzaius u 6€30MacHOCTh JIOTUCTHYECKUX CHCTEM (aBTOMOOMIIHHBIM
TPaHCHOPT)»

Haumenosanue
OUCUUNTIUH,
dopmupyrouwux Cemecmpul, hopmuposanusn Komnemenyuit OUCYUNIUHAMU
KOMRemenyuio
CO8MECHHO

OIIK-1 1 2 3 4 5 6 7 8

Xumusn (51.B.7) v

Haueprarenshas
TEOMETpHS U v
WHXXEeHepHas rpaduka
(b1.b.4)

Oxonorus (b1.5.8)

AN
<

Marematuka (51.5.9)

Teoperuueckas v
mexanuka (b1.5.14)




Haumenosanue
OUCUUNTIUH,
dopmupyrouwux
KomMnemenyuio
COBMECHHO

Cemecmpyl, popmuposanus KomnemeHyuil OUCUUNIUHAMU

OIIK-1

®uznka (b1.5.15)

MarepuanoBeneHue.
(b1.5.16)

3
v v
v

O6mas
INEKTPOTEXHUKA U
INEKTPOHUKA
(b1.5.17)

ConpoTtusieHne
MarepuaaoB
(b1.5.19)

TpancnoprHas

uHdpacTpykTypa
(b1.5.22)

ITpuknanxas
mexanuka (b.1.5.29)

IToaroToBka K ciade u
clada
rocyAapCTBEHHOTO
sk3amena (b3.I'.1)




IHEPEYEHD IIVNTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110 JIUCHUIIJIMHE, COOTHECEHHBIX C
IINTAHUPYEMbBIMH PE3YJIbTATAMU OCBOEHHMA OIl

Taoauna 2
Kox u OueHoOYHbIE CpeICcTBA
HaAauMMCHOBaAHUE
KOH " HAUMCEHOBaHHE HHAUKATOpPA IlnanupyemMblie pe3vabTATHI 00VUEHUS MO AUCHUIIJINHE T II i
€K ero OMECKYTOYHON
KOMIIETCHIIUUN p py pesy y yi p Y
JOCTUIKCHUSA KOHTPOJIH aTrecranmum
KOMIIETCHIIMU
OIIK-1. 3HATH: OCHOBLI“ VMETS BILULETE
Crioco0OeH IPUMEHATh HCOpraHHICCKON 1 ’ IETb:

IINCBMECHHOTI'O
oOIenHKeHepHbIe 3HaHus, | MOIIK-1.1. Ucnons3yer | 2HAIM3a XUMHICCKIX zngmqecngH IDABIICHMIS - 3ananns K 5K3aMeHa
METO/Ibl MATEMATHIECKOTO eCTeCTBEHHOHAYYHBIE TipoLeccos, Hpoteccamu B chepe znﬂ e CKIMIL HHACHMEHHBIM (25 bireTon)
aHaIM3a U MOJE/IUPOBAHMS B | 3HAHMS ISl PELLICHUS TPOUCXOUILINX € 3£cnnyaTauMH P nporieccamn B chepe | OHTPOTRHBIM | 5 bl IS YCTHOTO
MpOQeccHOHATL O ajad e o TPaHCIIOPTHO- SKCIUTyaTaluy paboTam 1o co%ece f[)BaHym Ha
JeATeTBHOCTH npodeccHOHATBHOI CPC/ICTBAMM TIO MEpe hX paznenam !

SKCILTyaTaLH TEXHOJIOTHYECKHX TPaHCIIOPTHO- sK3aMeHe: GuneTsl (25
JIeATeTLHOCTH
MallH U TEXHOJIOTHYECKHIX OMIICTOB)
KOMIIJICKCOB MAalllrH U KOMIIJICKCOB




4. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBbI

4.1 Pacnipenesienne TPyA0EéMKOCTH IMCHUIJIMHBI 110 BUIaM padoT Mo ceMecTpam
OO6mass TpynOEMKOCTh JUCHUIUIMHBI COCTaBisieT 4 3adyeTHbIX enuuul, 144 wyaca,
pacmpeesieHie 4acoB 1O BHIaM padoT ceMecTpaM MPEACTaBICHO B TaOuIle 3.

Taonuua 3 -Pacnpeodenenue mpyooémkocmu OUCUUNIUHBL RO 6UOAM PADOM NO cemecmpam

TpynoémkocTh B yac

. B 1.4. no
Buj yueOHoi padoThI Bcero
cemMecTpam
4acoB
1 cem |

C UCIIOJIb30BAHHEM

AJIEMEHTOB

®opmaT U3yyeHHUs AU CHUTLIHHBI
AJIEKTPOHHOTO

oOy4eHus
O01mas Tpy10éMKOCTD IMCIUIUIMHBI 10 Y4eOHOMY IIJIaHy 144 144
1. KonrakTHas padora: 57 57
1.1.AynuTopHas paboTra, B TOM 4ucJje: 51 o1
3aHATHA JeKIMoHHoro Trmna (JI) 17 17
3aHATUA cemuHapckoro tuna (I13-cemunapsl, mpakTHUecKue
3aHSTUA U JP)
naboparopuslie pabotsl (JIP) 34 34
1.2.BHeayaiuTOpHas, B TOM YHCJe 6 6
KypcoBas padota (mpoekt) (KP/KII) (koHcynpTanus, 3anmra)
TEKYIIUI KOHTPOJIb, KOHCYJIBTAIIUH 110 TUCIUIIIINHE 4 4
KOHTaKTHasi paboTa Ha npoMexyTodHoM KoHTpose (KPA) 2 2
2. Camocrositeasnasi padora (CPC) 51 51

pedepat/acce (moaroroBka)

pacuérHo-rpapuueckas padora (PI'P) (moaroroska)

KOHTpOJIbHAs paboTa + +

kypcoBas pabora/mpoext (KP/KII) (moaroroska)

CaMOCTOATCIIbHOC U3y4YCHUEC PA3ACITIOB, CaMOIIOATOTOBKA (npopa60TKa u

IMOBTOPCHUEC JICKIITMOHHOI'O MaTepHrajia U MaTepurajia y‘Ie6HHKOB u y‘{e6HBIX 51 51
HOCO6HI>1, IIOArOTOBKA K Ha60paT0pHLIM 1 MIPAKTUYCCKUM 3aHATHUAM, KOJJIOKBUYM

W T.J.)

[ToaroToBka K sK3aMeHy (KOHTPOJIb) 36 36
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4.2. Conepxanue JMCHHMILJIMHBI, CTPYKTYPUPOBaHHOE 110 TeMaM

Taoénuya 4 -Coodepiwcanue oucyuniunsl, CMpPyKmypupoeaHHoe no memam

Bunel yueonoi padoTsl

Ilnanupyemsle
KonrakTHas
(KOHTpOJIMpYEMBbIe) e ® m HaumenoBanue Peanuzanus HaumeHnoBanue
]
pe3yabTaThl = E o HCII0JIb3YeMBbIX B paMKax pa3padoTaHHOTO
OCBOECHHSI: H o [ o|lE8e|l58F AKTHBHBIX U IIpakTHyeckoi DJIEKTPOHHOT 0
anMeHOBaHMe Pa3/ieioB, TeEM < & S| = a
xox YK; OIIK; K pa3 > 5 Z = § AR E‘ o Bun CPC HHTEPAKTHBHBIX MOArOTOBKHU Kypca
- 15 & -~
H HHIAKATOPHI = = E g E E S ?3 00pa3oBaTedbHbIX | (TPYA0EMKOCTH B | (TPYAOEMKOCTH B
= = = o 12
JI0CTHKEHUSA 2018 § = = § < = TEeXHOJIOTH I yacax) gacax)
KOMIIeTeH N = l% 2 E‘ 8| O =
1 CEMECTP
Pa3znen 1 Benennie. OCHOBHBIE 3aKOHBI XUMUH
IToaroroBka kK JEKIUIM JIEKIUA-00BSICHEHUE C
Tema 1.1 Brenenne. OCHOBHBIE 3aKOHBI 1 1 (ctp.10-14) B yueObHOM YaCTHYHBIM
XAMHUA nocooun MpUBIICYCHHEM (POPMBI
6.2.1. JcKyccuu, 6ecebl
JladopaTopnasi pabora Ne 1.1
o noaroroska k JIP
OIIK-1 Onpenenenre SKBUBAJIEHTHOW MaCChI 2 1
[6.3.1.1] ctp. 3-35
HOIIK-1.1 MeTajuia
o(opMIIEHHE OTYETOB
0 pe3yJibTaTam
JladopaTopuas pa6ora Ne 1.3 Cnaua abopaTopHBIX paboT
2 2 Komnoksuym
otuyetoB. KoHTposnsHasa pabora [6.3.1.1] crp.33-38,
noaroroska k KP
[6.3.1.1] cTp.3-28
Hroro no 1 pazneny 1 4 4
OIIK-1 Pa3nen 2 XuMudeckasi TEpMOANHAMUKA
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpOJIMpYEMBbIe) e ® a HanmenoBanmue Peanmnsanusi HaumeHnoBanue
s
pe3yJabTaThl E E o HCIOJIB3YyEeMbIX B paMKax pa3pa60TaHHoro
OCBOCHHUS: T 9 E ol 2 D) T g I AKTHBHBIX U IpakTnyeckoi J1eKTPOHHOI0
anMeHOBaHMe Pa3/iejioB, TeM ] = G
xon YK; OIIK; IK pasa > ¥ | & & § 5| g E‘ a ui HHTEPAKTHBHBIX HOrOTOBKH Kypca
- |5 & G
¥ HHIAKATOPBI = g E E E § & 6 oOpa3oBarejbHbIX | (TpyaoemMkocTh B | (TPYAOEMKOCTH B
= =9 = .12 14
IOCTHKEHHUS % S § § E § = =~ TEXHOJOTrui yacax) gacax)
KOMIIeTEH Ui = s é‘ 5| © =
HOIIK-1.1 Tema 2.1 OCHOBHbIE IOTOKCHN, [MoaroroBka K JIeKIUAM JeKIUA-00bSCHEHUE C
. (cTp.45-56) B yueOHOM YaCTUYHBIM
3JIEMEHTBI XUMUYECKOH TEPMOIUHAMUKHU
1 1 nocoouu IIpUBIIeYeHNEM (POPMEI
1 TEIUTOBBIE 3(P(PEKThI XMMHIESCKIX 6.2.1 Ky CouH, Gecet
peakuuit
JladopaTopHasi padora Ne 2.1
o 2 2 noaroroska k JIP
MpeleleHUe TEIUIOTHl PACTBOPEHUS U
e pactBop [6.3.1.2] ctp. 40-42
TeIJIOTHI TUApPATAIIIH
Tema 2.2 Durponus. Cs3b
TEPMOJIMHAMHYECKHUX ITapaMeTPOB C TonrotoBKa K eKuusM
(cTp.45-56) B yueOHOM MonenupoBaHe
HaIpaBJICHUE U padOINMHU
1 2 rnocoouu MIPOU3BOJICTBEHHBIX
TeMIIEpaTypaMu XMMHUUYECKHUX MPOLECCOB .
patyp pott 6.2.1 MIPOIIECCOB M CUTYalUi
1 (a30BbIX MEepex010B. Perienue 3amayu
o pazfeny 2
JlaGopaTopHas padora Ne 2.2 ) ) HoAroToBka k JIP
OrnpeneneHne TEIUIOTH HEUTpaTU3aluu [6.3.1.2] ctp. 43-44
odopMIIeHEe OTYETOB
0 pe3yibTaTam
JladopaTopnas padora Ne 2.3 Cnaua ’ ) 71ab0paToOpHBIX PaboT
otueroB. KonrpossHas pabora [6.3.1.2] cTp.40-44,
noaroroska Kk KP
[6.3.1.3] ctp.3-9
Hroro mo 2 pasaeny 2 6 9
OIIK-1 Pasnen 3 Kuneruka XUMHUUECKHX [IPOLIECCOB
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpOJIMpYEMBbIe) e ® a HanmenoBanmue Peanmnsanusi HaumeHnoBanue
s
pe3yJabTaThl E E o HCIOJIB3YyEeMbIX B paMKax pa3pa60TaHHoro
OCBOCHHUS: T 9 E ol 2 D) T g I AKTHBHBIX U IpakTnyeckoi J1eKTPOHHOI0
anMeHOBaHMe Pa3/iejioB, TeM ] = G
xon YK; OIIK; IK pasn > ¥ | & & § 5| g E‘ a ui HHTEPAKTHBHBIX HOrOTOBKH Kypca
- |5 & G
U MHAUKATOPbI = = E E E § = ?3 oOpa3oBarejbHbIX | (TpyaoemMkocTh B | (TPYAOEMKOCTH B
= =% 5 .12 13 14
IOCTHKEHHUS % S § § E § = =~ TEXHOJOTrui yacax) gacax)
KOMIeTeHuuii S SR E8C=
VOIIK-1.1 Tema 3.1 OCHOBHEIE 3aKOHOMEPHOCTH TozroTosxa K JeKuHM
. . (ctp.57-70) B yueObHOM
XUMUYECKON KUHETUKHU. 3aKOH AEUCTBUA
1 1 noco6uu
Macc ¥ SHEprus akTUBALMK IpoLecca. 6.2.1
MexaHu3M U CTaJUHHOCTh PEAKLIHH.
TeMa 3.2 CKOpOCTL XUMHUYECCKUX HOZ[FOTOBKa K JIEKIIASIM
N MopempoBanne
peakuuii. XUMHYECKOE paBHOBECHE. (ctp.57-70) B yueOHOM
1 1 MIPOM3BOACTBEHHBIX
BnusHue TemnepaTypsl Ha CKOPOCTh nocoOuu HIPOLECCOB ¥ CHTYAIMH
XUMHUYECKON peaKIuu 6.2.1
JladopaTopHasi padora Ne 3.1
CKOpOCTb XMMHUYECKHUX PEaKIIHH. MmoaroToska k JIP
Xumuueckoe paBHoBecue. BiusiHue 2 2 [6.3.1.4] ctp. 3-17, 33-
TEMIIEPATYpPhI HAa CKOPOCTH XUMHYECKOH 37
peakuuu
[ToaroroBka K JIeKIUAM
Tema 3.3 Karanuruueckue peakiuu. 1 1 (ctp.57-70) B yueObHOM
T'oMOreHHbIi 1 reTeporeHHbId KaTaau3 nocoOHH
6.2.1
JlabopaTopHasi pabora Ne 3.2 Pemenue noarotoska k KP
3a1a4 no Teme 3. Caaya OT4eTOB 4 4 [6.3.1.4] c1p. 3-17,
KonTtponsHas padora [6.3.1.3] cp. 10-31
Hroro no 3 pazneny 3 6 9
OIIK-1 Pa3gen 4 PacTBopb! 2JIEKTPOIIUTOB
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Ilnanupyemble
(KOHTpOJIMpYyeMble)
pe3yJIbTaThl
OCBOECHHSI:
ko1 YK; OIIK; IIK
W HHIUKATOPBI
JOCTHUKEHUSI
KOMIIeTeHI Ui

HOIIK-1.1

Bunel yueonoi padoTsl

KonrakTHas
aGora - HanmeHnoBanue Peanm3zanus HanmenoBanue
P g HCII0JIb3YeMbIX B paMKax pa3padoTaHHOTO
. E ol € o E § E AKTHBHBIX U IIpakTHyeckoi DJIEKTPOHHOT O
HaumeHnoBaHue pa3ienoB, TeM < E S| 2 S| = . Bux CPC
= o) =g | & § 3) HHTEPAKTHBHBIX TOATOTOBKH Kypca
= g E E E § = 6 0o0pa3oBaTeqbHbIX | (TPYA0eMKOCTH B | (TPYAOEMKOCTH B
g é" § c% 2| 2 l§ = TeXHOMOTHii yacax) = yacax)™
= |§&| 28|04
Tema 4.1 [lucniepcHble CUCTEMBL. [TOATOTOBKA K JICKIIHAM
PacTBOpHI HEINEKTPOIUTOB. 3aKOHBI 1 1 (ctp.71-88) B yueOHOM
Paynsa. Ocmoc 1 ocMOTHYECKOE nocooun
JIaBJICHUE 6.2.1
JlaGopaTopHas pa6ora Ne 4.1 CriocoOb1
BBIPAKEHUS] KOHLIEHTPALUM. 2 1 noaroToska k JIP
IIpuroroBneHue pacTBopa 3aJaHHON [6.3.1.4] ctp. 46-53
KoHIeHTparmn. JlaboparopHas padora
Tema 4.2 PacTBOpHI H1EKTPOITHTOB. IToaroroBka K JEKIUIM JIEKIUA-00BSICHEHUE C
OCHOBHBIE XapaKTEPUCTUKH 1 1 (c1p.71-88) B yucGroM HACTITHBIM
nocoouu npuBJiIeYeHHEM HOPMEI
JMEeKTPONHUTOB. Peakiust cpeas 621 JHCKYCCH, Gecentsl
Tema 4.3 ['ereporenHoe paBHOBecHE B TTOArOTOBKA K JEKIHAM
pacTBopax 31EKTPOIUTOB. 1 1 (ctp.71-88) B yueOHOM
PacTBOpUMOCTP U IpOU3BEICHIE nocoOHH
PacTBOPUMOCTH. 6.2.1
[ToaroroBka K JIeKIUAM
Tema 4.4 Tunponus coeit 1 1 (c1p.71-88) B yueOHoM
mocooun
6.2.1
JladopaTopHas padora Ne 4.2
PaBHOBecHe B pacTBOpax 3JIEKTPOJIUTOB. 2 1 Fg grfTsc])BKa KZJ;I_DS )
KoHTposbHas pabora R
Hroro no 4 pasneny 4 4 6

5. OKHCIUTEILHO-BOCCTAHOBUTEIILHEBIE peakunu
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpOJIMpYEMBbIe) e ® a HanmenoBanmue Peanmnsanusi HaumeHnoBanue
s
pe3yJIbTaThl = E o HCIO0JIb3yeMbIX B paMKax pa3padoTaHHOTO
OCBOCHMS: H D) E ol 2 g g e I AKTHBHBIX H IIpakTuyeckoit DJIEKTPOHHOT' 0
anMeHOBaHMe Pa3/iejioB, TeM ] = a
ko1 VK; OIK; MK Pa3eIIos, | 5 F § 5| g e ) I MHTEPAKTHBHbIX HOJTrOTOBKH Kypca
- |5 & -
U MHAUKATOPbI = = E E E § = ?3 oOpa3oBarejbHbIX | (TpyaoemMkocTh B | (TPYAOEMKOCTH B
= =9 = .12 14
IOCTHKEHHUS % S § § E § = =~ TEXHOJOTrui yacax) gacax)
KOMIIETEH Uil = = S é‘ 8| O =
[ToaroroBka K JIeKIUAM
Tema 5.1 OkuCIUTENBHO- 1 4 (c1p.89-95) B yuebHOM
BOCCTaHOBUTEJIbHBIE PEAKIIUU nocooun
6.2.1
JlaGopaTopHas padora Ne 5.1
JlabopaTopHras paboTa « OKHCIUTEIBHO- ) 4 noAroToBka k JIP
BOCCTaHOBHTEIILHEIE PEAKIIUNY. [6.3.1.6] c1p. 3-35
Pemenue 3amau
JladoparTopHast padora Ne 5.2 Pemenue
noaroroska k KP
3aga4 no teMe 5. Cnaya OTYETOB 4 4
[6.3.1.6] ctp. 2-14
Kontpossnas pabora
Htoro no 5 pasgeny 1 6 12
Pasnen 6 Dnextpoxumusi.
IToaroroBka K JEKIUSIM MonenupoBanue
c1p.96-110) B yueOHOM IIPOU3BOICTBEHHBIX
Tema 6.1 XuMndeckre HCTOYHUKH TOKA 1 1 (ctp )BYyI p N
nocoouu MIPOLIECCOB U CUTYyaLUi
6.2.1
OIK-1 Tema 6.2 DaeKTpoJHbINH NOTEHLUAI. TTOArOTOBKA K JNIEKIHAM
MOIK-1.1 Bonopoanslii anextpoa. YpaBHeHue 1 1 (c1p.96-110) B yuebHOM
Hepncra. Pan nanpsxeHuit MeTamios. nocoOuu
Pa3HOBHIIHOCTD 3J1EKTPOIOB 6.21
JladopaTopnasi pabota Ne 6.1
«["anbBaHMYECKHE DIIEMEHTHI,
3 2 2 rnojaroroska k JIP
«DNEKTPOJIN3 C PACTBOPUMBIMHU U
P pacTBop [6.3.1.8] ctp. 36-48
HEPACTBOPUMBIMHU aHOJaMUy. Perenne
3amaq
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Ilnanupyemble
(KOHTpOJIMpYyeMble)
pe3yJIbTaThl
OCBOECHHSI:
ko1 YK; OIIK; IIK
W HHIUKATOPBI
JOCTHUKEHUSI
KOMIIeTeHI Ui

Bunel yueonoi padoTsl

KonrakTHas
aGora - HanmeHnoBanue Peanm3zanus HanmenoBanue
P g HCIO0JIb3yeMbIX B paMKax pa3padoTaHHOTO
. E ol € o E § E AKTHBHBIX U IIpakTHyeckoi DJIEKTPOHHOT O
HaumeHnoBaHue pa3ienoB, TeM < E S| 2 S| = . Bux CPC
= ) =13 = s 50 HHTEPAKTUBHBIX MOArOTOBKHU Kypca
= g E E E § & 6 oOpa3oBarejbHbIX | (TpyaoemMkocTh B | (TPYAOEMKOCTH B
g é" § c% 2| 2 l§ = TeXHOMOTHii yacax) = yacax)™
= |§&| 28|04
Tema 6.3 DeKTpoaU3 PaciiaBoB U Tonrorosxa k nemmsm
BOJHBIX PACTBOPOB C PACTBOPUMBIMU U 1 1 ii)?oz;l 10) B ycbrom
WHEPTHBIMH 3JIEKTPOJaAMH 6.2.1
Tema 6.4 3axonsr apajest. [TOArOTOBKA K JIEKIHAM
Hanpsxenue paznoxxenus. Beixon no 1 1 (ctp.96-110) B yuebHOM
TOKy. [lepeHanpsixeHue 31eKTPOAHBIX noco0uu
TPOLIECCOB 6.2.1 (c1.96-110)
JladopaTopHast padora Ne 6.2 Pemenue
3aga4 no teMe 6. Ciaya OTYETOB 2 EI: gT;OBKa « ?25
KourponbHas pabora 5-L8] erp.
HToro no 6 pazneny 4 4 6
Pazaen 7 Koppo3us u 3a1iTa MeTAJVIOB OT KOPPO3UHU
[ToaroroBka K JIeKIUAM MonenupoBanue
Tema 7.1 OcHOBHBIE BUABI KOPPO3UHU. 1 1 (ctp.111-116) B MPOU3BOJICTBEHHBIX
Tunel KOPPO3UOHHBIX pa3pyLIEHUH y4Ie6HOM TToco6Hn NPOLECCOB U CUTYALUN
6.2.1
Tema 7.2 XuMUUeCKU U [TOIrOTOBKA K JIEKIIHAM
3JEKTPOXUMHUECKUN MEXaHU3MBbI 1 5 (ctp.111-116) B
KOppO3UHU MEeTalioB. MeTo bl 3alUThI yueOHOM rocoOuu
METaJIIOB OT KOPPO3HH 6.21
JlaGopaTopHas paGora Ne 7.1
Koppo3sust u 3amuTa MeTamioB ot 4 2 noaroroska x JIP
Koppo3uH. Pemienue 3anau no teme 7. [6.3.1.9] crp. 3-42
Crnava oTueToB
Hroro o 7 pasaeny 2 4 5
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpOJIMpYEMBbIe) 6 ® a HaumenoBanue Peanuzanus HaumeHnoBanue
abora a
pe3yJIbTaThl K = e HCHOJIb3YyeMbIX B pPaMKax pa3padoTaHHOIO
] .
OCBOCHMSI: " o | 2o 8| 588 AKTHBHBIX U IIpakTHyeckoi DJIEKTPOHHOT O
aNMeHOBaHHE Pa3/ea0B, TEM s S| 2 S| = > -
rxoa YK; OIIK; IIK pasi > 5 | EF 7|85 Bux CPC HHTEPAKTHBHBIX NOAr0TOBKH Kypca
S | 5| 7 E| &
W HHANKATOPBI = i 2 =E| 3 g 6 06pa3OBaTeJ1u11;,1x (TPya0eMKOCTh B | (TPYA0EMKOCTH B
° = .
AOCTHKCHUS 2189 2Z|Ee TEXHOJIOT Hif Jacax) 4acax)
. =
KOMIIeTeH N 5|8 = é‘ SO =
=
HUTOTI'O 3A CEMECTP 17 | 34 51
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5. TEKYIIU KOHTPOJIb YCIIEBAEMOCTH U IPOMEXYTOYHAS
ATTECTALNMUA ITO U'TOI'AM OCBOEHUA JUCHUIIVIMHBI.

Texymmii KOHTPOJIb OCYIIECTBIIAETCS 110 BCEM BUIaM y4eOHOTO MpoIecca: TECTUPOBAHUE
10 TEMaM JIEKLIMOHHBIX 3aHATHH, pelIeHUe IPaKTHUECKUX 3ajay, KOHTPOJIbHbIE PaOOTHI.

5.1. TunoBble KOHTPOJIbHBbIE 32JaHUSI MM HHbIe MATEPUAJIbI, HE0OXOaAMMbIe sl
OLICHKHU 3HAHU, YMEHHH U HABBIKOB M (WJIH) ONBITA 1eATeJIbHOCTH

Bompocel, uHauBuAyanbHblE 3alaHUsl M 3a/ladyd  MPEJCTABICHbI B METOIUYECKUX
YKa3aHUAX K MPAKTUYECKUM M JIabopaTopHBIM 3aHsaTusM [6.3.1 — 6.3.9], mpeacTaBieHHbIX B .
6.3.

5.2. Onucanue noka3sartejei u KPUTEPUEB KOHTPOJIA YCIIEBACMOCTH, OIIMCAHUE IIKAJI
OIlCHUBaHUsA

JI1st OLIeHKW 3HAHUWM, YMEHHI, HAaBHIKOB U (POPMUPOBAHUSI KOMIIETEHIIUU IO JUCIUTIIIMHE
MOXET TPUMEHATHCS O0AJIbHO-PETHUHIOBASI/ TPAAMUMOHHASL CHUCTEMa KOHTPOJISI U OIIEHKH
YCIIEBAEMOCTH CTYJICHTOB.

Taobnuya 5 — bannvHo-peiimunzoean cucmema OYeHUBAHUA

HIkana
JK3aMeH
OIleHUBAHMS
41-50 OTtnuyHO
31-41 Xopomio
21-30 Y 10BIETBOPUTETBHO
0-20 HeynosnerBopurensHo
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Tabnauya 6 —Kpumepuu ouenusanusn pezyibmama 00yueHus no OUCYUNIUHE U WKAIA OYCHUBAHUSA

KOII U HAMMCHOBAHHUEC
KOMIICTCHIIMH

KO}I 1 HAUMCHOBAaHUC
HHAUKATOPAa JOCTUKECHUSA
KOMIIETCHIIUH

Kpurtepnn onennBanus pe3ybTaToB 00y4eHHs

Ornenka
«HEeY0BJIETBOPHTEIbLHO»
/ «HE 3a4TCHO»
0-59%

OT max peUTHUHIOBOM
OLICHKH KOHTPOJISI

Ornenka
«YIOBJIETBOPUTEILHOY /
«3aUTEHO»
60-74%

OT max PeUTUHIOBOU
OLICHKH KOHTPOJISI

Ornenka
«xopomo» /
«3a4TEHO
75-89%

OT max PeUTUHIOBOM
OLICHKH KOHTPOJISI

OrneHka
«OTJIHYHO» /
«3aUTEHOY
90-100%

OT max peUTUHIOBOU
OIIEHKH KOHTPOJIS

OIIK-1. Criocoben
MPUMEHSITh
€CTECTBEeHHOHAYYHbIC U
0O0IIeHKEeHEePHBIE
3HAHHS, METOIbI
MaTeMaTHIeCKOro
aHamM3a u
MO/ICJIMPOBAHHS B
IpoQeCCHOHATBHOI
IEATEIBHOCTH

HOIIK-1.1. Ucnons3yeT
€CTCCTBCHHOHAYYHBIC 3HAHU A
IUTS PEIICHUS 3a1a4
npogecCHOHATBHOMI
JIESTeTbHOCTH

He criocoGeH ycBOUTH METOIBI
00pabOTKHU IKCIIEPUMEHTAIBHBIX
JAHHBIX, B TOM YHUCIIe
CTaTHCTUYECKHE; TPaBHIa
MpeCTaBICHUS
9KCIICPUMEHTAITBHBIX JIAHHBIX,
AIIEKTPOXHUMHUICCKUE METOIBI
MONY4eHUs HU3NKO-XUMHUCCKIX
JTAaHHBIX, METOIUKH PECIICHUS
TEPMOANHAMUIECKHX,
KHHETHYIECKHX U JPYTUX 3a/1a4
XUMHA

Cnabo 3HaeT METObI
00paboTKH
IKCIIEPUMEHTAIIbHBIX JaHHBIX,
B TOM 4YHCJIe CTAaTUCTHYECKUE;
HpaBHIIA IPEACTABICHHS
IKCIIEPUMEHTAIIbHBIX JaHHBIX,
JNEKTPOXUMHYECKHE METOIBI
MOTy4eHHs HU3UKO-
XMMUYECKUX JTaHHBIX,
METO/IMKH PEICHHS
TEPMOANHAMUYECKHX,
KUHETHYECKHX U JPYTHX 3a/1ad
XUMUH

3HaeT MeTo.Is 00paboTKN
IKCIIEPHIMEHTAIIbHBIX
JIAHHBIX, B TOM 4YHCIIE
CTAaTUCTHYECKHUE; IPABHIIA
HpeCTaBICHHS
IKCHEPUMEHTAIBHBIX
JTaHHBIX,
JNMEKTPOXHUMHUUYECKUE
METO/IbI OTyYeHUs (HH3HKO-
XUMHYECKUX JaHHBIX,
METO/IMKH PEIICHHS
TEPMOMHAMUYECKUX,
KUHETHYECKHX U APYTHX
3a/1a4 XUMHH

YBepeHHO 3HAaeT METO/IbI
00paboTKH
9KCIIEPUMEHTAIBHBIX JaHHBIX,
B TOM YHUCJIE CTAaTUCTHYECKUE;
MpaBHJIa NIPEACTABICHHS
9KCIIEPUMEHTAIBHBIX JaHHBIX,
JNEKTPOXHUMHUUECKUE METOIBI
MoJTy4eHust GU3nuKo-
XUMHUYECKHX JaHHBIX,
METOJUKHU PELICHHS
TEePMOANHAMHYECKHX,
KUHETHYECKHX U JPYTHX 3a/1a4
XUMHHA
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6. YYHEBHO-METOAUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
6.1.YueOHas 1uTepaTypa, nevyaTHbie n3AaHus ONOJIMOTEYHOT0 (pOHIA

bubnuoTteunplii GOH YKOMILJIEKTOBAH MEYaTHBIMHM M3JaHUSMU U3 pacuera He meHee 0,25
9K3EMILIApA KaXJI0r0 U3 M3/IaHUM, YKa3aHHBIX HIDKE Ha Ka)XJI0ro OOydarollerocs M3 4yuciia JIHII,
OJIHOBPEMEHHO OCBaMBAIOIIUX COOTBETCTBYIOUIYIO TUCIUIUIUHY (MOIYIIB).

6.1.1 AxmeroB H.C. OGmiast u Heopranudeckas xumusi: YaeOHuk jiy1s By30B / H.C. AxmeToB. -
7-e u3n., crep. - M.: Beicm. mik., 2006. - 743 c.; - 6-¢ u3x., crep. - M.: Beicm. mik., 2005. - 743
c.

6.1.2 I'muaka H.JI. O0mas xumus: YueOHuk s 6akamaspos / H.JI. I'munka; [Tox pen. B.A.

[TonikoBa, A.B. babkoga. - 19-¢ u3z., nepepad. u gom. - M.: FOpaiir, 2013. - 901 c.; - 18-¢ u3n.,
nepepad. u gom. - M.: FOpaiit, 2012. - 898 c.; - M.: Kuopyc, 2011. - 752 c.; - 18-¢ u3sn,,
nepepad. u gor. - M.: Opaiit, 2011. - 898 c.

6.1.3 VYraii S1.A.O0mas u Heopranuveckass xumus: YueOHnuk / S.A. Yrai. - 4-¢ usn.,crep. -
M: Brrcuruik., 2004. - 527 c.

6.1.4 Koposun H.B. OOmias xumus: Yueonuk / H.B. Kopoun. - 8-¢ m3m..crep. - M. :
Bricmr.mk., 2007. - 557 c.

6.2. CnipaBouHo-OubOnorpadgpuyeckas aureparypa

6.2.1. Tankun A.JL. Xumus: yue6. nocodue / A.JI. I'ankun, B.K Ocmanos // HI'TY um.
P.E. Anexceesa. — Hwxkuuit Hosropon, 2013. — 180 c.

6.2.2. Mamynesuu X.B. Xumus: yue6. mocooue / XK.B. Mamynesuu, A.J[. CamcoHoBa,
A.B. Bopucos, O.H. Kosanesa / HI'TY um. P.E. AnekceeBa. — Hiwkuuit Hosropog, 2020. — 159
c.

6.3. MeToauuecKkue YKazaHnusi, pEKOMCHAALUNUA U IPYIrue MaTepHaJibl K 3aHATUAM

B cnucok «Meronudeckne yka3aHHs, PEKOMEHIAIUN U IPYTUe MaTepHajbl K 3aHATUSIMY
BKJIIOYAIOTCS METOAMYECKHE YKa3aHUs U PEKOMEHJAIMM 10 TMPOBEACHHMIO JIAOOpaTOPHBIX HU
NPAaKTUYECKUX YUEOHBIX 3aHATHUIH 110 TAaHHON TUCIUILIMHE:

6.3.1. MeToanueckne yKka3aHusi, pa3padoTaHHbIC PeNoJaBaTeJIAMM:

6.3.1.1. Manynesuu JK.B. Benenue B kypc oOmielt xumuu. OCHOBHBIE TIOHSATHS U 3aKOHBI:
yueOHO-MeTO/I. Tocobue K 1abopaTopHbIM padoTam 1o Kypey «O01miast 1 HeopraHu4ecKast XUMUsD»
s crygaenToB HanpasiaeHud 18.03.01 «Xumuueckas texnosorus», 19.03.01 «buorexHomorus»,
11.03.04 «OnexktpoHrka ¥ HaHO3JIEKTpoHUKay, 22.03.01 «MarepuanoBeeHHE U TEXHOJIOTHUU
MatepuanoBy Bcex (opm oOyuenms / XK.B. Mamynesuu, O.H. Kopanesa, T.B. CazontneBa //
Hwuxuuit Hosropox, HI'TY um. P.E. Anekceesa. 2020. — 54 c.

6.3.1.2. HaymoB B.WM. DnemMeHTH XUMHUYECKOH TEpMOJMHAMHUKU B Kypce OOIIeld XUMHUU:
METO/. YKa3aHUS K JIAOOpAaTOPHBIM M TMPAKTHYECKHM 3aHATHAM IO KypCy OOIIeH XUMMHU s
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CTYICHTOB XHUMHUYECKHX M HEXUMHYECKHUX CIELUaIbHOCTEH [IHEBHBIX, BEUYEPHUX U 3a0YHBIX
daxynbreroB / B.M. Haymos, XK.B. Martynesuy, I'.A. [lannueBa, T.B. Ca3ontseBa / H. Hosropog,
HI'TY um. P.E. AnekceeBa. 2010. —49 c.
6.3.1.3. bopucosa I'.I'. OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHX PEaKLUii:
METOJIMYECKUE YKA3aHWUsI ISl IPOBEJACHHSI KOHTPOJIBHBIX Pa0OT U KOJUIOKBUYMOB I10 KypCy O0IIei
XUMHUH JJI CTYJIEHTOB XMMUYECKUX M HEXMMHUYECKUX CIIeHaIbHOCTEH AHEBHBIX, BEUEPHUX U
3a0uHbIX (opm o0yuenus / I'.H.bopucora, A.B. bopucos, KO.B. barranosa, B.K. OcmanoB //
H.Hosropoa, HI'TY um. P.E. Anekceesa. 2015. —49 c.
6.3.1.4. barranoBa HO.B. CkopocTh XMUMHYECKHX peaKIui. XHMHYECKOE pPaBHOBECHE:
METOJ. yKa3aHWsl s TPOBEACHUS JIAOOPATOPHBIX 3aHITUW IO Kypcy OOIIed XUMHH IS
CTYJICHTOB XHUMHYECKUX WM HEXUMHYECKHUX CICIHUATHHOCTEH JHEBHBIX, BEYCPHUX U 320YHBIX
¢axynsrero / FO.B. Barranosa, I'.H. bopucosa, A.B. Bopucos, XX.B. Mamynesuy, B.K. Ocmanos
/ H. Hosropoa, HI'TY um. P.E. Anekceera. 2009. — 37 c.
6.3.1.5. CamconoBa A.Jl. PacTBOPBHI AJIEKTPOJIUTOB: y4eOHO-METO/I. MOCOOHUE K MPAKTUICCKUM
u naboparopHbIM pabotaM. HauMBUAYyanbHBIE 3a/laHUS M0 Kypcy OOIIedl XUMUU ISl CTYACHTOB
HEXMMHMYECKUX CIeUUaIbHOCTEH [HEBHBIX, BEUEPHUX U 3a04HbIX (opm oOyuenus / A.Jl.
CamconoBa, I'.H. bopucona, A.JI. I'ankun, A.B. bopucos // Hwxkuuit Hosropoa, HI'TY um. P.E.
Anexceena. 2020. - 33 c.
6.3.1.6. CamconoBa A.J[. OKHMCIUTEIbHO-BOCCTAHOBUTEIbHbBIE PEAKIMU: METOJUYECKUE
yKa3aHus K JJa0OpaTOPHBIM M MPAKTUYECKUM 3aHATHIM IO Kypcy OOIel XUMHH JJi CTYACHTOB
XUMHUYECKHX U HEXMMHUYECKHUX CIEIUAITBHOCTSH THEBHBIX, BEUSPHUX U 3a09HBIX (opM 0OydeHHUs/
A.Jl. Camconona, A.JI. I'ankun, T.B. CazontbeBa // H.Hosropox, HI'TY um. P.E. Anekceena.
2012.36.c.
6.3.1.7. bopucoB A.B. KoHTpoisibHBIE 3aJaHUs IO TEME PACTBOPBI: METOJ. yKazaHUs AJis
MPOBEJCHUS TEKYLIEro KOHTPOJIS IO Kypcy oOmed XMMHM W HEOPraHMYeCKON XHUMHUU IJis
CTYJECHTOB XUMUYECKUX U HEXUMUYECKUX CIEHUATbHOCTEH JHEBHBIX, BEUSPHUX U 320YHBIX (HOpM
oOyuenus / A.B. bopucos, A./l. Camconosa, I'""H. bopucosa / H.Hosropoa, HI'TY um. P.E.
Anexceena. 2017. 14 c.
6.3.1.8. Komanesa O.H. Dnexktpoxumus: METOIUYECKHE YKa3aHHUd K JaOOpaTOPHBIM U
MPAKTUYECKUM 3aHATHSM TI0 KypCy OOIIeH XUMHUU JIJIS CTYICHTOB XUMHUYECKUX U HEXUMHUYCCKHIX
CIEIMAIbHOCTeH ITHEBHBIX, BeUEpHUX M 3a04HbIX (opm obOyuenus / O.H. Komanera, FO.B.
barranosa, B.K. Ocmanos, A.Jl. CamconoBa // H. Hosropon. HI'TY um. P.E. Anekceesa. 2012.
S52c.

6.3.1.9. Haymor B.M. Koppo3us u 3amura METaJUIOB OT KOpPpO3uu: MeTon. yKa3zaHHs K
7a00paTOpPHBIM M TNPAKTHYECKUM 3aHATHAM 10 Kypcy oOmeid xumuu / B.M.Haymos,
K.B.Manynesuu, FO.B.barranosa // H.Hosropon. HI'TY um. P.E. Anekceena. 2011. - 42 c.

6.3.2 Memoouueckue ykazanusa, pazpadomanuvie HI'TY

6.3.2.1. Meronuueckrue peKOMEHJALMU MO0 OpraHu3aluu ayJIuTOPHON padoThl. [IpHHATEI
VYuebHo-meronuueckum coperoM HI'TY um. P.E. AnekceeBa, npotokon Ne 2 ot 22 anpens 2013 r.
ONEKTPOHHBIN ajpec:

http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/met_rekom_aydit_rab.pdf?20.
Hata ob6pamenns 23.09.2015.

6.3.2.2 Meroauvyeckrue PpPEKOMEHJAMU [0  OpPraHu3aluud W IJIAHUPOBAHUIO
CaMOCTOSITEIbHOW PabOThl CTYIEHTOB MO aucuuiuiiHe. [IpuHATBEI Y4eOHO-METOAMYECKUM

coetom HI'TY um. P.E. AnekceeBa, mporokon Ne 2 or 22 ampens 2013 r. DieKTpOHHBII
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anpec:http://www.nntu.ru/RUS/otd_sl
/lymy/metod_dokym_obraz/met_rekom_organiz_samoct_rab.pdf?20.

6.3.2.3. Yuebnoe nocobue «IIpoBenenne 3aHATHI ¢ IPUMEHEHUEM WHTEPAKTHBHBIX (OPM
u MerongoB oOydenus», EpmakoBa T.WM., HWeamkun E.I'., 2013 1. DJeKTpOHHBIH
azapec:http://www.nntu.ru/RUS/otd_sl/ymy/metod dokym_obraz/provedenie-zanyatij-s-
primeneniem-interakt.pdf.

7. NHO®OPMAIIMOHHOE OBECIIEYEHUE JUCHHUITJINHBI

VYueOHbII mpouecc MO JUCHMIUIMHE  O0OeCreYeH HEOOXOAMMBIM  KOMIUIEKTOM
JIMIIEH3UOHHOTO U CBOOOJHO PACIPOCTPAHSIEMOr0 MPOTPAMMHOTO OOECIICUCHHsI, B TOM YHCIIE
OTEUYECTBEHHOTO IMPOMU3BOJCTBAa (COCTAaB MO JUCUUIUIMHE ompeaeneH B Hactosed PIIJ] u
MO/JIC)KUT OOHOBJICHUIO IMPU HEOOXOIMMOCTH ).

7.1. Ilepeyenr pecypcoB HH(GOPMAIMOHHO-TEJIEKOMMYHHUKAIIMOHHONH  CeTH
«HTEepHET», HEOOXOAUMBIX JJIsl OCBOECHHS TUCIHUTLIUHBI (MOTYJIs1)

[lepedyensb mporpaMMHBIX TPOYKTOB, UCIIOJIB3yEMbBIX TIPU MPOBEACHUHU PA3TMYHBIX BUIOB
3aHATUN MO TUCIUIUIMHE (OTKPBITHIM JOCTY):

1. Koncynprantllntoc [DnexTponHslil pecypc|: CrnpaBouHas mpaBoBas cucTeMa. - Pexum
noctymna: http://www.consultant.ru/.

2. Hayunas  osmektponHas  Oumbmmoreka  E-LIBRARY.ru. - Pexum  gocryna:
http://elibrary.ru/defaultx.asp

3. DnektpoHHas OubamoreyHas cucrema [IOBODKCKOTO TOCYAAPCTBEHHOTO YHHBEPCHTETA
cepBuca [ DneKTpoHHbIH pecypce]. — Pexxum nocrymna:http://elib.tolgas.ru./ - 3ari. ¢ skpana.

4. DneKkTpoHHO-OMOMMoTeUHast cucTemMa Znanium.com [DeKTpoHHBIA pecypc]. - Pexum
nocryna:http://znanium.com/. — 3aru. ¢ ’kpaHa.

5. OtkpbITOE 0Opa3oBaHue [ DICKTPOHHBIH pecypc]. - Pexxum mocryma: https://openedu.ru/. -
3arn ¢ sKpaHa.

6. Polpred.com. Ob63zop CMHU. [loarnomexcmosas, muocoompaciesas odaza oauuvix (B/])
[Dnexmponnsiil pecypc]. - Pescum oocmyna:http://polpred.com/. — 3aen. ¢ sxpana.

7. bazvl Oamnvix Bcepoccutickoeo uHcmumyma HAy4HOU U MeXHUYecKou uHgpopmayuu
(BUHUTH PAH) no ecmecmeeHnbIM, MOYHbIM U MEXHUYECKUM HAYKAM DNeKmpOHHbILL
pecypc]. - Pearcum oocmyna: hitp://www.viniti.ru. — 3aen. ¢ skpana.

8. Yuusepcumemcxasa ungopmayuonnas cucmema Poccua [Onexmpoumusiii pecypc]. -
Peoicum oocmyna: http://uisrussia.msu.ru/. — 3aen. ¢ sxkpana.

7.2. IlepeyeHb NMPOrpaMMHOIO odecneYeHHUs] 1 MH(OPMALHOHHBIX CIHPABOYHBIX
cucTemM

Taoauya 7 - Ilepeuens 31eKmpoHHbIX OUOIUOMEUHBIX CUCEM

Ne HaumenoBanune ObC Ccblika, Mo KOTopoii
ocymecrasercs agocryn Kk IbC
1 KOHCYJIBTaHT CTy/IeHTa http://www.studentlibrary.ru/
2 JlaHb https://e.lanbook.com/
3 IOpaiit https://biblio-online.ru/
Taonuuya 8 - Ilepeuens npocpammnozo obecneyenus
IIporpammHoe o0ecnevyenune, MCMOJIb3yeMoe B IIporpammHoe ob0ecnieuenne
YHHBEpPCHTETe HA JOTOBOPHOI OCHOBE CBO0OOJHOI0 pacnpocTpaHeHus!
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http://elibrary.ru/defaultx.asp
http://www.ecorussia.info/ru
http://znanium.com/
http://www.polpred.com/
http://www.viniti.ru/
http://uisrussia.msu.ru/
http://www.studentlibrary.ru/
https://e.lanbook.com/
https://biblio-online.ru/

IIporpammHoe o0ecnevyenune, MCMOJIb3yeMoe B
YHHBEpPCHTETE HA I0OTOBOPHOI OCHOBE

IIporpammHuoe obecnieuenmne
CBO0OOJHOI0 pacnpocTpaHeHus!

Microsoft Windows XP, Prof, S/P3 (moamucka DreamSpark

Premium, morosop NeTr113003 ot 25.09.14)

Open Office 4.1.1 (nmuuen3us
Apache License 2.0)

Microsoft Windows 7 (moamnucka MSDN 4689, nmoamucka
DreamSparkPremium, norosop Ne Tr113003 ot 25.09.14)

Adobe Acrobat Reader
(FreeWare)

Visual Studio 2008 (moamucka DreamSpark
Premium, norosop NeTr113003 ot 25.09.14)

Microsoft Office Professional Plus 2007 (yiumensust Ne
42470655)

Microsoft Office (nmumen3ust No 43178972)

Windows XP sui. Ne 65609340

Office 2007 mum. Ne 43178971

Microsoft Windows XP Professional (siumiensus Ne 43178980)

MicrosoftOffice 2007 (mumensust Ne 44804588)

1C mpeanpusitre 8.1 (TUIEH3MOHHOE COTJIAIICHHUE
Ne800908353 ¢ 3A0 «1C»)

Adobe Design Premium CS 5.5.5 (nmunen3us Ne 65112135)

Dr.Web (norosop Ne 31704840788 ot 20.03.17)

Koncysnprantllnroc (JJorosop Ne 28-13/16-313 ot 27.12.16)

Texakcnept ([loroBop Ne100/860 ot 22.12.2016)

B T1abn. 9 ykaszaH mepedeHb NPOPECCHOHANBHBIX 0a3 JaHHBIX W HMH()OPMAIMOHHBIX
CIPAaBOYHBIX CHUCTEM, K KOTOPBIM OOecIlieYeH AOCTyN (yAaJeHHBIH NOCTym). /laHHBIA NepedeHb
MOJUIEKHUT OOHOBIICHHIO B cOOTBETCTBUU ¢ TpeboBanusimMu OI'OC BO.

B nmanHOM pa3zene MOryT OBITh NMPHBEICHBI PECYPChl (CCHUIKM Ha CalThl), HA KOTOPBIX
MOYKHO HAWTH TOJNE3HYIO JIs Kypca WHPOpPMAlWio, B T.4. CTATUCTHYECKUE WJIM CIPABOYHBIC

JaHHBIC, y‘{e6HbIe MaTCpHralkbl, OHJIaMH KYpChbI U T.1.

Tabnuua 9 - Ilepeuenv cospemeHHbIX RPOPecCUOHATbHBIX 0a3 OAHHBLIX U
UHPOPMAYUOHHBIX CRPABOYHBIX CUCEM
. OCTYII K pecypc aJICHHBIN
HaumenoBanue npogeccnonanbHOi 6a3bl Mlocryn K pecypey (ya
. AOCTYN € YKa3aHHeM
Ne AaHHBIX, HHPOPMALMOHHO-CIIPABOYHOM N
CCBLIKM/AOCTYI M3 JIOKAJIBbHOM ceTH
CHCTEMBI
YHHBEPCHUTETA)

1 basa  jaHHBIX CTQHIAPTOB M  PETJIAMEHTOB https://www.gost.ru/portal/gost
POCCTAHIAPT /[home/standarts
OnekTpoHHas 0a3a M30paHHBIX CcTaTel Mo :

2 P P http://www.philosophy.ru/
dumnocopun
Enunbri apxuB SKOHOMHUYECKUX u .

3 P http://sophist.hse.ru/data_access.shtml
COIIMOJIOTMYECKHUX JTAHHBIX
ba3pl  panHpix HanuwonaneHOro coBera Mo

4 . http://www.ncva.ru
OIICHOYHOM AESITENbHOCTU
CnpaBouHas [paBoBas cucrema .

5 JIOCTYII U3 JIOKAJIbHOM CETH
«Koncynprantllirocy
NudopmanmonHo-cripaBoyHas cucTeMa .

6 JOCTYTI U3 JIOKATBHON CETH
«Texkcnepr»

8. OBPA30OBATEJIBHBIE PECYPCBbI J1J1s1 UYHBAJINJIOB U JINIL C OB3

B Tabn.10 ykazaH mnepedeHb

O6p330BaTCJIBHBIX pPeCypCoOB,

UMeroImux  (HopMBl,

AAlITUPOBAHHBIC K OIpaHUYCHUAM HX 3O0POBbBA, a4 TAKXKEC CBCACHHA O HAJIWMYNUN CICHHUAIIBHBIX
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https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
http://www.philosophy.ru/
http://sophist.hse.ru/data_access.shtml
http://www.ncva.ru/

TEXHUYECKUX CPEICTB OOy4YeHUs KOJUICKTHBHOTO W WHIUBUAYATBHOTO TONB30BaHUs. [Ipu
3aMoJHEHNH TaOJMIIBI MOXKET OBITh WCIOJIb30BaHAa HMHGOpPMAIUs, pa3MEIICHHAs B IOJpa3ieiie

«/locrynHas

cpena»

CIICUAJIM3UPOBAHHOI'O

pazznena

caurta

HI'TY «Csenenus 00

obpasoBaTenpHOM opranusarme» https://www.nntu.ru/sveden/accenv/

Tabnuya 10 - Oopazosamenvhule pecypcot 014 uneanuoos u auy ¢ OB3

Ilepeyenb 00pa3oBaTeIbLHBIX PECYPCOB,

CBCI[EHI/IH 0 HAJINMYHH ClIeIuaAJbHbIX
TEXHUYCCKUX CPEACTB Oﬁy‘leﬂl/lﬂ

Ne NMPUCIOCO0JICHHBIX ISl HCIIOJIb30BAHUSA
KOJIJIEKTUBHOT0 ¥ HHIMBUAYAJbHOIO
uHBaJuIaMu u jgunamvu ¢ OB3
M0JIb30BAHUSA
1 ObC «KoHCYIbTaHT CTYJICHTA» 03BYYKa KHHUT U YBEIMYCHHE MpUdTa
CIeUaIbHOE MOOUIIbHOE MPUITOKECHHE -
2 ObC «Jlanb» CHUHTE3aTOp PEYH, KOTOPHIN
BOCITPOM3BOJIUT TEKCThI KHUT U MEHIO
HaBUTAlIUU
3 OBC «tOpaiit» BEpCHS IS CIA0OBHISITNX

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXOJIUMOE J1JISA
OCYHUIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLUHECCA 11O JUCHUIIJIMHE

Y4eOHbBIC ayIUTOPUH 11 TIPOBEIACHUS 3aHATHH 10

JUCHUIIIIMHC, OCHAaIlICHbI

000pyTOBaHMEM M TEXHHUYCCKUMH CPEICTBAMHU OOYUCHHS, COCTAB KOTOPBIX OIMPEACICH B
JTAHHOM pa3Jielie.

Taonuuya 11 - Ocnawgennocms ayoumopuii U nomeujeHul 071t CAMOCHOAMENbHOI
padomul cmyoeHmoe no OUCYUnIuHe

HaumeHnoBaHue
ayJAUTOPHUI U

OcHaleHHOCTh Ay IMTOPHI
NoMeIlleHUd U MMOMeIleHuil

IlepeyeHb JMLIEH3MOHHOTO
NMPOrpamMMHOro odecrevyeHus.

Ne NOMeIeHu 1S N
o OJ CAMOCTOATECJIBbHOU PexBU3HUTHI MOATBEPKAAOLICTO
CAMOCTOATCIBHOHN
padoThI AOKYMEHTAa
padoThI
1. Jlocka menoBas - 3 miT.
2. Cromsl TabopatopHsbIe (pabouee
MecTo cTyneHTa) Ha 20 4er.;
3. PaGouee mecTo mpemnopaBaTens —
1224a 2
yHeGHas ay uTopus Ui 4. BeITspkHbIE MIKA(BI - 2 1IT;
TIPOBCACHI MPAKTHICCKIX | 5 (OGopynosanue 171s POBEICHUS
1 1ab0paTOPHBIX 3aHATHI, J1a00PATOPHBIX 3aHATHH 10
TPYIITIOBBIX 1 JUCIHUILIIHE XMMUSL:
HHINBUAYaIbHBIX mwKkad) CymmIbHBIH - 2 mrT.,
KOHCYJIbTaIWH, JIEKTPOXUMHYECKHE TUCHKH JUTS
1 TEKYyIEro KOHTPOJIA U m3mMeperns JIC XuMHUIECKoro
IIPOMEKYTOYHON 5IEMEHTA - 3 INT.,
aTTeCTalluu (Ka(pellpa DJIEKTPOJIU3EPHI - 4 mT.,
"ITpON3BOACTBEHHAS BeIIpAMuUTenu b5-47 — 6 wr.,

0€301aCcHOCTb, JKOJIOTHS 1
xumus" r. Hkami
Hogropon, yin. Mununa,
24)

pH-metper «UIJI-301» - 4 wir.,
KaJOpUMeTpbl — 4 IIT.,

BEChI aHAJIMTUYCCKHUE 4 IIIT.,
muctuistop J19-10 - 1 .,
KOJIOOHArpeBaTess — 3 mT.;
BOJITMETPHI IIHppoBbie B7-38 — 3 mit.,
BEChl TEXHUYECKHE — 2 TIIT.,

Tabnune! Menzaeneesa- 4 mir.,
nabopaTopHasi XUMUUECKasi OCy/a 1
PEaKTUBBI
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https://www.nntu.ru/sveden/accenv/

HaumenoBanue
ayAUTOPUI U

OcHaleHHOCTh ayAuTOpHii
NOMelleHui ¥ MOMeIleH i

IIepeyeHb JTMIEH3MOHHOTO
NMPOrpamMMHOI0 o0ecreYeHus.

Ne NOMeLUeHU IS N
. OJd CAMOCTOATECIBHOU PexkBU3HUTHI MOATBEPKAAKOLICTO
CaAMOCTOATECJIBHOU
padoThI JOKYMEHTAa
padoThI
Ha0O0p y4eOHO-HATIISTHBIX TTOCOOHI
6147

yaeOHast ayqUTOPHS IS
MIPOBEJCHUS 3aHATUI
JICKITMOHHOTO U
CEMUHapCKOro TUIIa,
TPYIIOBBIX U
WHIUBUAYATbHBIX
KOHCYJIbTallUH,

2 TEKYLIEr0 KOHTPOJIS U
IIPOMEXYTOUHOMI
artectanuu (kadeapa
"IIpousBoacTBEHHAS
0€301IaCHOCTb, DKOJIOTHS U
xumus" T. Hrokami
Hogsropon, Kazanckoe 1.,
12)

1.Jlocka menoBast

2. PaGouee mecTo mpenoaaBaTes
3. Pabouee mecTo cTyzneHTa - 64
Yell.

4. IlepcoHanbHBIN KOMIBIOTEP

1. Windows XP, Prof, S/P3 (noamucka
Dream Spark Premium, norosop
NeTr113003 ot 25.09.14);

2. Dr.Web (Dr.Web (c/u B241-3JB7-
6EP7-BQB4 ot 18.05.2020)

6265
yueOHas ayJUTOpuUs IS
MPOBEACHUS 3aHATUN
JIEKIIMOHHOTO U
CEMUHApPCKOTO THUTIA,
IPYIIOBBIX U
WHIUBUAYATBHBIX
KOHCYJIbTalluH,
TEKYILEro KOHTPOJIST U
MIPOMEXYTOUHOM
arrectanuu (kadenpa
"IIpousBoaCTBEHHAsS
0€301IaCHOCTb, DKOJIOTHS U
xumus" T. Hmkawnit
Hogropon, Kazauckoe 1.,
12)

1. JTocka menoBas - 1 i,

2. Tabnuna JI.U. Menneneena - 1
IIT.

3. Pabouee mMecTo mpenogaBaTeis
4. Pabouee MecTo cTyneHTa - 42
YellL.

10. METOAUYECKHUE PEKOMEHJALIMHN OB YYAIOIIUMCA
1O OCBOEHUMIO JNCHUITJIMHBbI

10.1. O0mme MeToAMYECKHE PEKOMEHJAUMH VI O0y4YAIOUIMXCH IO OCBOCHHIO
AUCHUILINHBI, 00pa3oBaTe/IbHbIe TeXHOJIOTHH

JlucuuIuInHA — peamu3yercsi MOCPEACTBOM  NPOBEAEHUS  KOHTAaKTHOM  paboThl ¢
oOyyaromuMucs (BKJIOYasi MPOBEJEHUE TEKYIIEro KOHTPOJS YCIHEBAEMOCTH), CAMOCTOSATEIbHON
paboThl 00YUAIOIIMXCS U TPOMEKYTOUHON aTTECTAIUH.

KonTaktHas paboTa MOXeT ObITh ayIMTOPHOM, BHEAYAUTOPHOM, a TaKKe MPOBOJUTHCS B
AIIEKTPOHHON WH(POPMaLMOHHO-00pa3oBaTeabHOll cpeae yHuBepcutera (maiee - OUOC). B
CIy4yae TPOBEJCHUS YacTU KOHTAKTHOW pabotel mo auctumimHe B DMOC (B COOTBETCTBUU C
pacrucaHueM Y4eOHBIX 3aHSATHi), TPYIOEMKOCTh KOHTAakTHOW paboTel B DMOC sKkBUBaneHTHA
ayIUTOPHOU padore.

[IpenogaBanne  QUCLHUILIMHBEI
00pa30BaTeNbHbIX TEXHOJIOTHA:

-0aNbHO-PEUMUH206a51 MEXHOI02US OYEHUBAHUA(NPU HATUYUL),

- KOILOKEUYM,

BCACTCA C MNPUMCHCHUCM CJICAYIOIIUX BUJ0B
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- KOHMPOAbHAA paboma,

- mecm;

- omuem no 1abopamopHuiM pabomam.

[lo uroram Tekyllel ycHeBaeMOCTH CTYACHTY MOKET ObITh BBICTABIIEHA OLEHKA II0
POMEXYTOUYHOW aTTeCTallid B COOTBETCTBMHU C HAOpaHHBIMHU 3a cemecTp Oammamu. CTyIoeHTHI,
BBIMIOJTHUBIINE Bce 00s3aTeNbHBIE BUJIbI 3aINIAHUPOBAHHBIX YYEOHBIX 3aHATUH, OMYCKAIOTCI K
IIPOXOKACHUIO IPOMEKYTOUHOM aTTeCTalluu (3K3aMEHY).

Pe3yabraT 00ydyeHusi cuutaercss cGopMHPOBAHHBIM HA NMOBBIIIEHHOM YPOBHE, €CIU
TEOPETUYECKOE COAEpIKaHUE Kypca OCBOEHO IMOJHOCTBIO. IIpH YyCTHBIX coOeceOBaHUAX CTYICHT
MCYEPIBIBAIOIIE, ITOCIIEI0BATENILHO, YETKO U JIOTUYECKU H3JaraeT yueOHbI MaTepuai; CBOOOIHO
CIpaBIIETCS C 3aJadaMM, BOIIPOCAaMU W JPYTMMM BHJAMU 3a/laHuiM, HUCIOJb3YET B OTBETE
JIOTIOJIHUTEIBHBIN Matepuan. Bce mpemycMoTpeHHbIe pabodeid y4eOHOW TporpamMMou 3aJaaHus
BBIIIOJIHEHBl B COOTBETCTBHMM C YCTAHOBJICHHBIMH TpeOOBaHMSAMH, CTYJCHT CIOCOOCH
AQHAJIM3UPOBATh IMOJIyUEHHBIE PE3Yy/IbTAaThl, IPOSBISET CAMOCTOSTEIBHOCTh MPH BBINOJIHEHUU
3a1aHUM.

Pe3ysabrar 00y4eHusi cunmTaerci C(pOPMHPOBAHHBIM HA MOPOrOBOM YPOBHE, €CIIU
TEOPETUUECKOE COAEPKAHUE Kypca OCBOEHO IMOJHOCTBIO. IIpu ycTHBIX coOecenoBaHUAX CTYIEHT
MOCIIE0BATENbHO, YETKO M JIOTHYECKH CTPOMHO H3NaraeT y4eOHbIM MaTepuan; CHpaBIseTcs ¢
3aJa4aMy, BOMPOCAMH W JPYTUMH BUAAMHU 3aJaHHid, TPEeOYIOUIMX NPHUMEHEHHUS 3HAHWM, BCe
MpeyCMOTPEHHbIE paboueil y4yeOHOW MporpaMMoil 3afaHusl BBINOJHEHBI B COOTBETCTBUU C
YCTaHOBJICHHBIMH TPEOOBAaHUSMH, CTYACHT CIOCOOEH aHAIM3MPOBATH ITOIyUYEHHBIEC PE3yJIbTATHI;
MPOSIBIISIET CAMOCTOATEILHOCTD MIPH BBHITTOTHEHUH 33/ 1aHUN

PesyabraT 00yueHusi cuutaercss HecOPMHPOBAHHBIM, €CJIU CTY/IECHT TP BBINOJIHEHUN
3aJaHUil HEe JAEMOHCTPUPYET 3HAHUN Y4eOHOro Marepuala, JOMyCcKaeT OIMWOKU, HEYBEPEHHO, C
OOJBIIMMU 3aTPYIHEHUSMHU BBIIOJHSAET 3aJlaHUsl, HE JEMOHCTPUPYET HEOOXOAUMMBIX YMEHH,
KayeCTBO BBINMOJHEHHBIX 33J]JaHUI HE COOTBETCTBYET YCTAHOBJICHHBIM TPEOOBAaHUSIM, KAUE€CTBO UX
BBITTOJIHEHUS OLIEHEHO YMCIIOM OaJUIOB HUXKE TpeX IO OLEHOYHOW CHCTEME, YTO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

10.2.MeToan4yeckue yKasaHus JJIsl 3AaHATHI JIEKIMOHHOTO THIIA

JIeKIIMOHHBIN KypC MPEANnojaraeT CHCTeMaTU3UPOBAHHOE U3JI0KEHHE OCHOBHBIX BOIIPOCOB
TEMaTHUYECKOTo IJIaHa. B Xo/le JTeKIIMOHHBIX 3aHATHI pacKphIBAIOTCS 0a30BbIe BOMPOCH B paMKax
KKJI0M TeMbl AUCHUIUIMHBL (Tabnuma 4). O003HAYalOTCs KIIOYEBBIC ACTEKThI TEM, a TaKXKe
JIENaloTCs akKIeHThl Ha Hanboyiee CIIOKHBIE M BaKHbIE TOJIOKEHHUS H3y4yaeMOro Marepuana.
Marepuansl JEKIHUH SBISIOTCS OMOPHOM OCHOBOM JIJIi TOATOTOBKUA OOyYaroOImUXCA K
MPAKTUYECKUM 3aHSITHUSM / JTaGopaTOPHBIM pabOoTaM W BBHIMOJTHEHUS 3aJJaHUN CaMOCTOATEIHHON
paboThl, a TaKXKe K MEPOIPHUATUSIM TEKYIIET0 KOHTPOJS YCIEBAEMOCTH W IMPOMEXKYTOUHON
aTTeCTaIlM! 10 JUCIUIINHE,

B Xxome neKnMOHHBIX 3aHIATHH PEKOMEHAYeTCS BECTH KOHCIEKTUPOBAaHUE Y4YEOHOTO

Marepuana.

10.3. MeTtoauyeckue YKa3aHHMs 10 OCBOCHHMIO JHCHHUILUIMHBI Ha J1a00paTOpPHBIX
paborax

JIaGopaTtopHble pPabOTBI MO3BOJSIOT TNPHOOPECTH CTYAEHTaAM YMEHHs paboTaTh ¢
XUMHUUYECKMMH peareHTaMu, MocyJoi u nmpuOopaMu, OCYIIECTBIATh XUMUYECKUI 3KCIIEPUMEHT U
IIPOBOJUTH NEPBUYHbIE HAy4HbIE HccienoBaHusa. B maboparopHbie paboOThl BBEJCHBI JIEMEHTHI,
IMOBBIIIAKOINHUE HHTCPEC CTYACHTOB K HUM H HX IMO3HABATCIIBHYIO AaKTHBHOCTD. HaHpI/IMep, B
pabore "OmpeneneHue MOJIIPHOM Macchl SKBHUBAJEHTAa MeTajula" oOIpenensercss He TOJIbKO
SKBHMBAJIEHTHas Macca (JIMTEpaTypHbI BapuaHT), HO M aTOMHas Macca Merauia. B pabote
"CKOpOCTh XMMHUYECKON PEAKIMHN" MOMHMO KaYECTBEHHBIX 3aBUCUMOCTEW CKOPOCTH PEAKIMU OT
KOHICHTPAIMK PEAarcHTOB PE3YJIbTAThI OKCIICPUMCHTA CTYACHTBI O6pa6aTBIBaIOT KOJIMYECTBCHHO.
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JUnisi TIOBBILICHUSI T103HABATEJIbHOM AKTUBHOCTU CTYJICHTOB M TNPUOOPETEHHS UMM
NEPBUYHBIX HABBIKOB HAY4YHOIO HCCIEIOBaHMs, B ITH KiIaccHueckue IabopaTOpHble pabOThI
BBEJICHBI AJIEMEHTHI HAYYHOI'O UCCIIEOBAHUS, KaK-TO:

a) CaMOCTOSATEJIbHO 110100paTh PeaKTUBBI AJIs POBEACHMSI TOW MIIM MHOHM peaKiii;

0) OOBSACHHUTDH, MMOYEMYy NPOTEKAET OJHA PEaKIHs U HE MPOTEKaeT JApyras, Ha MEpBBIN
B3IJISA]L, TO100HAs peaKkius;

B) IPEICKa3aTh MPAKTUYECKOE 3HAYEHHE TOM WJIM MHOM peakluu, COIPOBOXKIAOLIEIHCS
HEOOBIYHBIM 3(PPEKTOM, U T.JI.

[ToaroToBKy K Kax10ii 1abopaTopHON paboTe CTYAEHT AOJDKEH HauaTh C O3HAKOMIICHHUS C
IUTAHOM 3aHATHS, KOTOPBII OTpakaeT CoepiKaHue MPeI0KEHHON TEMBI.

[Tocne BBIMONHEHUS KaXI0W 1abopaTopHO pabOThI CTYASHT O(QOPMIISET OTYEeT, B
KOTOPOM YKa3bIBAIOTCA LIEJIM PabOThl, XOA pabOThI, JA€TCs PUCYHOK M OIMCAHUE YCTAHOBKH,
Ta0JIMLa YUCICHHBIX PE3yJIbTaTOB, BBIYMCIEHUS U BBIBOBI.

IIpu oueHnBaHUM 1a00PATOPHBIX pabOT yUUTHIBACTCS CIIEAYIOLIEE:

— Ka4eCTBO BBIMOJHEHHUS HKCIEPUMEHTAIBHO-TIPAKTHYECKOM YacTH pabOThl H
CTENEHb COOTBETCTBUSI PE3YIbTATOB pabOTHI 3alaHHBIM TPEOOBAHUM;

- Ka4ecTBO O(OPMIICHHSI OTYETa TT0 padoTe;

- Ka4eCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI P 3aIIUTE PAaOOTHI.

10.4. MerToauyeckue YKa3aHUSI MO OCBOCHUI0 JHCHMIUIMHBI HAa 3aHATHAX
CeMHHAPCKOro THIA

[IpakTHyeckue 3aHATUS HaNpaBiIeHbl HA (POPMUPOBAHKUE HABBIKOB PELLICHUS MPAKTHUECKUX
3a/1a4, IPUMEHSAS IOJyYEHHBbIE TEOPETUYECKUE 3HAHMS, a TAaK)KE€ HABBIKOB CaMOCTOSITEIBbHOM
paboThI 1OJ1 PYKOBOZCTBOM IPENOaBaTEsl.

Ha npakTuueckux 3aHATHSAX NMPOBOJIUTCS PELIEHUE PACUETHBIX 3aJay U YINPaXKHEHUH B
npoiecce nNpopabOTKM Haubosiee CIOXKHBIX B TEOPETUYECKOM IUIaHe MpPOoOJieM U IPOBOISATCS B
Tpex opmax:

1. yCcTHBII OnpOC CTYJEHTOB 110 KOHKPETHOI TeMaTHKe MPAKTUYECKOT0 3aHATHS;

2. pelieHue U 00bSICHEHHE TUIIOBBIX 3a/1a4 110 JJAHHOH TeME;

3. camocTosTeNnpHas paboTa CTYJEHTOB C MCIIOJIb30BaHMEM YyYeOHBIX MOCOOMH, JeKIMHA 1
KOHCYJIbTAlMM NMpernojaBaTelis P BHIITOJIHEHUU UM KOHTPOJIbHBIX 3aaHUH.

10.5. Meroan4yeckue yKa3aHus M0 CAMOCTOSAATEJIbHOM padoTe 00y4aromuxcst

CamocrosTenbHass paboTra oOecrneyuBaeT MOATOTOBKY OOydaromlerocss K ayIuTOPHBIM
3aHATUSAM M MEPONPUITHIM TEKYLIEro KOHTPOJS M MPOMEKYTOUYHOM aTTeCTallud MO U3ydaeMou
nucuurinHe. Pe3ynbTrarel 3TOW MOATOTOBKH TMPOSIBISIOTCS B aKTUBHOCTH OOydYaromierocs Ha
3aHATHSIX W B KayeCTBE BBIMOJIHEHHBIX MPAKTHUECKUX 3aJaHUil U Jpyrux ¢GopM TEKYIIEro
KOHTPOJIA.

[Ipu BBITONTHEHUHW 3alaHUM IJIT CAMOCTOSITEILHOW PabOThI pEKOMEHAYyeTCs MpopaboTka
MaTepUANIOB JIEKIMH MO KAKIOW NPOUJECHHOM TEME, a TaKKE€ HU3YyUYEHHE PEKOMEHIAYEMOUN
JTUTEPATYpPHI, IPEACTABICHHON B pazzaene 6.

B mpomecce camocTosATenpHONM pabOTHl MPU W3YYEHUU TUCHUIUIMHBI CTYIEHTHI MOTYT
paboTaTh Ha KOMIMBIOTEPE B CHEIUATM3UPOBAHHBIX ayAUTOPHUSAX I CaMOCTOSITEIIBHOW PabOTHI
(ykazano B T1abn. 11). B ayauropusx wumeercs JocTynm uepe3 HMH(POpPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHYIO ceTh «MHTEepHET» K AJIEKTPOHHONH HH(POPMAIIMOHHO-00pa30BaTeIbHON
cpene yauBepcutera (QUOC) u anektporHoi 6ubnnoreunoi cucreme (3bC), rie B 31eKTpOHHOM
BHJIC pacroJiaraloTcs y4deOHbIE M YYEOHO-METOAMYECKHE MaTepHasibl, KOTOPbIE MOTYT OBIThH
MCIIONIb30BAHBI JIJIsl CAMOCTOSTEIHbHON PaOOTHI MPU N3YUEHUU TUCIUTUINHEIL.

Jnst oOydarommxcst Mo 3a04HOM (opMme OOydeHHsI CaMOCTOsATeNIbHas paboTa sIBISETCS
OCHOBHBIM BHJIOM Y4eOHOI J1eATehHOCTH.
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10.6. MeTonnueckne yKa3aHus 1JIs1 BbINOJTHEHUSI KOHTPOJIbHBIX padoT
[Ipu uzydennun Kypca « X uMus» MPOBOAUTCS 6 KOHTPOJBHBIX padoT.
B koHTpOosbHYIO paboty Ne 1 BXOAST BOIIPOCH! IO OCHOBHBIM 3aKOHAM XMMHUU: BapHaHT | -

20 (mo BBIOOpPY IpernoaaBarens) U3 Meroanueckux ykazanuit: JK.B. Mamynesuu, O.H. KoBanesa,
T.B. CazontbeBa «BBenenue B kypc oOmieid xumun. OCHOBHBIE MOHATHS W 3akoHb HI'TY, 1.
Huxnauit Hosropon, 2020. 54 c)

B xoHTponbHYI0 paboTy Ne 2 BXOJST BOMPOCHI 10 XMMUYECKOH TEPMOJIMHAMUKE: BApUAHT
1 - 28 (mo BBIOOpY mpernoaaBateis) U3 Meroaudeckux ykazanwii: [.H.bopucosa, A.B. bopucos,
1O.B. barranosa, B.K. OcManoB OCHOBHbIE 3aKOHOMEPHOCTHU MPOTEKAHUSI XUMUYECKUX PEAKIIUM.
H.Hosropoa, HI'TY um. P.E. Anekceesa. 2015. —49 c.

B koHTponbHyto pabory Ne 3 BXOZAT BONPOCHL IO CIEAYIOUIMM TeMaM: CKOpPOCThb
XUMHUYECKMX PEaKIHil, XUMUYECKOE pPABHOBECHE, BIMSIHHE TEMIIEpaTypbl Ha CKOpPOCTb
XUMHUYECKOW peaknuu u T.A.. Bapuant 1 — 28, 1-27 (mo BBIOOpY mperomaBarens) wu3
metonudeckux ykaszanuii: I'.H. bopucoBa, A.B. bopucos, }0.B. barranosa, B.K. Ocmanos
OcHOBHbBIE 3aKOHOMEPHOCTH NpoTekaHus xumudeckux peakuuid. H.Hosropox, HI'TY um. P.E.
AnekceeBa. 2015. —49 c.

B xontponbHyto paGory Ne 4 BXOAST BONPOCH MO CHEAYIOIIUM TeMaM: CHOCOOBI
BBIPQ)KEHUS KOHIIEHTPALMU PacTBOPOB; CTEXHOMETpHUUYECKHE pacueTsl: BapuaHT 1-30 (1o BbIOOpY
npenogaBarensi) U3 Meroandeckux ykaszanuii: A.B. bopucos, A.Jl. Camconosa, I'.H. bopucosa
KonTponbusle 3aganus no reme pactsopsl. H.Hosropon, HI'TY um. P.E. Anekceesa. 2017. 14 c.

B koHTpombHyro pabGory Ne 5 BXOAAT BOOpPOCHI MO TEME OKHUCIHTEIBHO-
BOCCTAaHOBUTEIIbHBIC peakuuu: 3amada 1-48 (mo BeIOOpY MperogaBaTens) M3 METOIUYECKHUX
ykazanmii: A.J[. CamconoBa, A.JI. Tankun, T.B. Ca3zonteeBa // OKHCIUTETBHO-
BoccraHoButenbHble peakunu. H.Hosropoa, HI'TY um. P.E. Anekceea. 2012. 36 c.

B koHTponpHyI0 paboTy Ne 6 BXOIST BOIPOCH! IO TE€MaM: rajibBAaHUUECKUE 3JIEMEHTHI,
JJIEKTPOJIN3, MIEKTPOAHBIM NMOTEHLIMAJ, BOAOPOAHBINA 3JIEKTpOol, ypaBHeHHe HepHcra: 3agava 1-
100 (o BEIOOpY mpenoaasatens) u3 Mmeroauueckux ykasanui: O.H. Kosanesa, }O0.B. barranosa,
B.K. Ocmanos, A.Jl. Camconosa. Onekrpoxumusd. H. Hosropon. HI'TY um. P.E. Anekceesa.
2012. 52 c.

11. OHEHOYHBIE CPEACTBA JJIs1 KOHTPOJISI OCBOEHUA IUCHUTIJIMHBI

TunoBbie KOHTPOJIbHBbIE 33/IaHUS UJIH HHbIEe MaTepuasbl, He00X0AUMbIe /IS OLleHKH
3HAHWH, YMEHH i, HABBIKOB M (MJIM) ONBITA B X0/I€ TEKYIEro KOHTPOJIS yCIIeBaeMOCTH

Bonpocel, nHAMBUAYaAIBHBIE 3aaHUS U 3a[Ja41 [TPEICTABICHBl B METOJUYECKUX yKa3aHUAX
K IPAKTUYECKUM U 1abopaTOpHbIM 3aHATusAM [3.1 — 3.13], mpeacraBineHHbIX B 1. 6.3.

Ilpumepor munosewix 3a0anuii:

11.1.1. TunoBbIie 3aJaHUs K NPAKTHYECKUM (CEMHHAPCKUM) 3aHATUAM

3ansartue Ne 5.1 (2 yaca)
OKHCIMTEIBHO-BOCCTAHOBUTE/IbHBIC peakunu. Pemenue 3agau

1. UnpuBuayanbHOE pelieHue 3a7aun OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIM PEAKIUAM (10

BbIOOpY TpenojaBareist W3 METOAMYECKUX YKa3aHUH K Ja0OpaTOpPHBIM M IMPaKTHUYECKUM

3apatusM:  CamconoBa A.JI., Tamxkun AJL, CasonteeBa T.B. «OxucnurenbHo-
BoccTaHoBUTeNbHBIE peakuu» H. Hosropox, HI'TY um. P.E. Anekceepa. 2012. 36 c.)
TUIIOBBIE 3ATAY:
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1. Omnpenenutre BO3MOXHOCTH CaMONPOU3BOJBHOTO  MPOTEKAHUS
CTaHAApPTHBIX YCIIOBUAX
2KMnQO4 + 16HF = 2MnF; + 5F; + 2KF + 8H,0
2. Ompenenure BO3MOXKHOCTb  CaMONPOM3BOJIBHOIO  IIPOTEKaHUs
CTaHAApPTHBIX YCIIOBUAX
2KMnO4 + 16HBr = 2MnBr; + 5Br, + 2KBr + 8H,0
3. Ompenenure BO3MOXHOCTb  CaMOIPOM3BOJIBHOIO  MPOTEKAHUS
CTaHJAPTHBIX YCIOBUAX
2Fe0,” + 8H" + 2Br — Fe** + Br, + 4H,0
4. Omnpenenute BO3MOXHOCTb  CaMONPOM3BOJIBHOIO  IIPOTEKAHUs
CTaHAApPTHBIX YCIIOBUAX
AsO,> +2H,0 + 2I' = AsO, + I, + 40H"
5. BpruncianTe KOHCTaHTY PaBHOBECHS PEAKLIUU

peakiuu

peakiuu

peaKIuu

peakiuu

2KMnO4 + 10FeS0O,4 + 8H,S0O,4 = 2MnS0O,4 + 5F62(SO4)3 + K»,SO4 + 8H,0

6. OnpenenHTe HaIlpaBJICHHUC PCAKIHU ITPU CTAHAAPTHBIX YCIIOBUAX

2KMnQy4 + 5H,S + 3H,S0,4 = 2MnS0O,4 + 2S + K,SO4 + 8H,0
7. MeToioM HOHHO-3JIEKTPOHHBIX ypaBHEHUH noadepure K03()PHUIMEHTH B CIEAYIOUINX

npu

pu

npu

pu

OKHCJIWUTCIbHO-BOCCTAHOBUTCIIbHBIX PCAKIHAX. VYkaxuTe OKHCINTSIh M BOCCTAaHOBUTEIh. Kakoi

H3 3JIEMCHTOB OKHCJISICTCA, KaKOI BOCCTaHABIIMBAETCS?
1)A| + K,Cr,07 + H,SO4— A12(804)3 + Cr2(804)3 + K,SO4 + H,0
2) Al + KMnO, + H,SO,— A12(804)3 + MnSQO,4 + K»,SO4 + H,0
3) MnO, + KCIO3; + KOH— K>,MnO,4 + KCI + H,O
4) Bi,O3 + Br, + KOH— KBiO3; + KBr + H,O
5) SnCl, + K5Cr,0O7 + HCI — SnCly + CFC|3 + KCI + H,0
6) Mg|2 + H>,05 + H,SO4— I + MgSO4 + H,0O
7) FeSO, + KClOg + H2804—>F62(SO4)3 + KCI + H,0O
8) KNO, + K,Cr,07 + H,SO4— KNO3 + Cr2(804)3 + K,SO, + H>,0
9) MnO, + O, + KOH— KoMnO,4 + H,O
10) SO, + FeCl; + H,O— H,SO,4 + FeCl, + HCI
11) H,S + K,Cr,07 + H,SO4— S + CI‘2(SO4)3 + K,SO,4 + H>,0
12) H,SO3; + HIO3— H,SO,4 + HI
13) Zn + KMnO4 + H,SO4— ZnSO4 + MnSO,4 + Ko,SO4 + H,O
14) KMnO, + KBr + H,SO, — MnSO4 + Br, + K,SO,4 + H,O
15) SO, + KMnO4 + H,O — KySO4 + MNO, + HSO4
16) KI + KMnO,4 + KOH — I, + K;MnOy4 + H,0
17) MnO, + H,SO4— MnSO,4 + O; + H,O
18) FeSO4 + KMnO4 + H,SO,4 — FGQ(SO4)3 + MnSQO4 + K,SO4 + H,O
19) KNO; + KMnQO,4 + KOH — KNO3 + K;MnQO,4 + H,0
20) KsS + KMnO4 + HySO4 — S + MnSO4 + K,SO4 + HO
21) NaCrO; + H,0, + NaOH— Na,CrO,4 + H,0
22) P + HNO3; + H,O — H3PO4 + NO
23) KMnO,; + H,S + H,SO4 — S + MnSO4 + K,SO4 + HO
24) Fe203 + KNO3 + KOH— KzFeO4 + KN02 + HzO
25) I, + KOH — KI + KIO;3 + H,O
26) KIO; + H,05 + H,SO4— O, + 1 + Ky,SO,4 + H,O
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27) Al + KOH + H,0 —K[AI(OH)4] + H;

28) SnCl, +KMnQO,4 + HCI — SnCly + MnCl; +H,0

29) Cl, + KI + KOH — KCI + KIO3 + H,0O

30) SnCl, +FeCl; — SnCly + FeCl,

8. MeTonoM 3JeKTPOHHO-MOHHBIX YPAaBHEHHMH COCTaBbTE IOJHBIC YPaBHEHHS DPEaKIIHi,
YUUTBIBasA, 4TO 100 OKHCIIUTCIIb, JIN0O BOCCTAHOBUTEIND SABIISIOTCS TaKKE U CpeHOﬁ. O60CHy1>iTe
Ha OCHOBAaHHMHU CTAaHAJAPTHBIX OKHCIIMTCIBHO-BOCCTAHOBHUTCIBHBIX ITOTCHIMAJIOB BO3MOXKHOCTH
IIPOTCKAHUA JAaHHBIX peaKHI/Ii'I.

1) KI + H,SO4/kont/— 1, + H,S + K,SO, + H,O

2) KBr + Hy,SO4/kon11/— Bry + S + K»,SO,4 + H,O

3) NaBr + H,SO4/xou1/— Bry + SO, + Na,SO4 + H,O

4) Mg + H,SO4/xonn/— MgSO4 + S + H,0

5) Al + H,SO4/xoH1/— A12(804)3 + H,S + H,0O

6) Cu + H,SO4/kon1/— CuSO4 + SO, + H,0

7) Ag + H»SO4/koH1/— Ag2804 + SO, + H,0

8) HCl/xoun/ + MnO,— Cl, + MnCl, + H,O

9) HCl/xouu/ + KMnO4,—Cl, + MnCl, + KCI + H,0

10) HCl/xonn/ + PbO,— Cl, + PbCI, + H,0O

11) HCl/koun/ + CrO3 — Cl; + CrClz + H,0

12) HCl/xonn/ + K,Cr,0O7— Cl, + CrCl; + KCI + H,0

13) Zn + H,SO4/xonn/ — ZnSOy4 + H,S + H,0

14) CUS + HNO3— S + Cu(NOg), + NO + H,0

15) Cu,0 + HNO3z— Cu(NOs3); + NO + H,0O

16) CuS + HNOg/KOHI_I/—> H,SO, + CU(NO3)2 + NO, + H,0O

17) FeS + HNOg/KOHH/—> FG(N03)2 + H,SO4 + NO, + H,0

18) MnS + HNO3— S + NO + Mn(NO3); + H,0O

19) FeSO4 + HNO3;— Fez(SO4)3 + FE(NO3)3 + NO; + H,O

20) MnS + HNO3/kou/—H>SO,4 + NO, + Mn(N03)2 + H,0

21) Ag+ HNOs/koH/— AgNO3 + NO, + H,O

22) Zn + HNO3z— Zn(NO3), + NO + H,0

23) Mg + HNOg/ouenbpas6./— Mg(NO3), + NH;NO3; + H,0

24) Fe + HNO3— Fe(NOs)s + NO + H,0

25) S + HNO3z— H,SO,4 + NO

26) H,S + HNO3;— S + NO, + H,0O

27) Cu + HNOgs/pa36/— Cu(NO3), + NO + H,0O

28) Sn + HNOs/kou1/— H,SnO3; + NO, + H,0

20) Fe + HpSOu/ko1/—> Fey(SO4)s + SO, + Hy0

30) KsS + HNO3;— S + NO + KNO3 +H,0

9. OKHCIUTENBLHO- BOCCTAaHOBUTEILHAS pCaKknusd BBIPAKACTCA HWOHHLBIM YPABHCHUCM.
YKa)KI/ITe, KakoM HOH SBIISIETCS OKHUCIHUTCIIEM, Kakoii — BoccTaHoBureleM. CocTaBbTE HOHHO-
SJICKTPOHHBIC U MOJICKYJISIPDHBIC YPABHCHUS.

1). Bi + NO3 + H" — Bi ™ + NO + H,0

2) Fe*?+ ClO; + H" — Fe* + CI” + H,0

3) Cr* + BiOs + H" — Bi **+ Cr,0;* + H,0

4) SO, + Cr,0/% + H" — Cr* + SO,%+ H,0
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5) CI” + MnO, + H" — Cl, + Mn* + H,0

6) H,O; + MnO4 + H" — O, + Mn+2 + H,0
7)I"+NO; +H" - I, + NO + H,0

8) Br + Cr,0;* + H" — Cr*3+ Bro+ H,0

9) I+ H,O, + H" — I, + H,O

10) Cl; + OH™ — CI + ClO3 + H,0

11) H,S + MnO4 + H* — S + Mn*? + H,0

12) CI" + MnO, + H" — Cl, + Mn*? + H,0

13) Mg + NO3 + H* — Mg "2 + NH," + H,0
14) CIO5 + SOs* + + H' — CI'+ SO,* + H,0
15) NO, + MnO, + H* — NO3; + Mn*? + H,0
16) Br, + OH™ — Br + BrOsz + H,0O

17) Sn*? + BrOs + H* — Bry+ Sn**+ H,0

18) Cu + NOs + H* — Cu " + NO, + H,0

19) Cr,0;% + H + Fe™ — Cr+ Fe™ + H,0
20) Br + MnO, + H" — Br, + Mn*? + H,0
21) Pb ++ NO; +H" — Pb **+ NO + H,0
22) Mn*? + ClO3 + OH™ — MnO4* + Cl'+ H,0
23) Bi + NO3 + H" — Bi** + NO + H,0

24) Cr,0% + 1" +H" > Cr** + I, + H,0

25) CrO, + Br, + OH'— CrO4* Br + H,0

26) SO5* + Ag" + OH — SO4* + Ag + H,0
27) Fe** + MnO4 + H" - Fe** + Mn®* + H,0
28) MnO,; + I + H" > I, + Mn** + H,0

29) MnO4 + SO5™ + Hy,0 — MnO; + SO,% + OH’
30) MnO; + OH™ +S03* — SO, + MnO,* + H,0

11.1.2. TunoBble 3a7aHusi AJs J1a00PaTOPHBIX padoT
JlabopaTopnoe 3ansiTue Ne 1 (1 yac)
OnpenesieHne YKBUBAJTEHTHON Macchl MeTal1a
THUITOBBIE KOHTPOJIBHBIE BOITPOCHI:
. Ilenb paboThI
. [opsmox BeIMOTHEHUS PabOTHI
. O6paboTKa SKCIIEPUMEHTANBHBIX JAHHBIX

1
2
3
4. Ananus pe3yJbTaToB
5. Cxema yCTaHOBKH

6. HaiiTi sxkBUBasieHTHYIO Maccy cepbl B coeuaeHnsx H,S; SO3; FeSO,; CuSO:s.

7. OT 4ero 3aBUCUT SKBUBAJIECHT XMMHUYECKOrO 3JieMeHTa: 1) OT BaJIeHTHOCTH; 2) Bceraa

SIBJISIETCSI IOCTOSIHHOM BEJIMYMHOM.

8. Uemy paBeH 00beM | MOJb HI€aTBHOTO Ta3a mpu 25 OC u maBnennu 1 atm, mMacca ero
sKBHUBalleHTa — 29,65 r/Monb. UeMy paBHBI BAJICHTHOCTh M aTOMHAs Macca MeTallia, KaKod 3To
MeTami?

9. OnpenenuTh SKBUBAICHTHYIO Maccy MeTaia, ecii 0,4 T ero BBITECHWIN U3 BOJIbI 624
miaH; ipu 470 °C 1 743 Mm pr. cr.?

10. 0,36 r metamta 06pazyroT 0,68 r okcuaa. OnpenenTuTh YKBUBAJICHT METaJlJIa.
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11. Mpiubsk o6pa3yeT ABa OKCUIA, U3 KOTOPBIX OJUH CONEPKUT 65,2 % (Macc.) MbIIIbsKa,
a npyroit — 75,7% (macc.) mblmbaka. OnpeaenuTh 3KBHUBAJCHTHbIE MAcChl MBIIIbSIKAa B 000UX
cimyvasix. Hanmrcats opMysibl COOTBETCTBYIOIIUX OKCHIIOB.

12. ChopmynupoBaTh 3aKOH SKBUBAICHTOB, 1aTh €T0 MATEMAaTUYECKOE BBIPAKEHUE.

13. Kak omnpegenutrb 5KBUBJICHT OKCHAQ, €CJIM M3BECTEH DSKBUBAJICHT 3JIEMEHTA,

COCJIMHMBIIIETOCS C KUCIOPOAOM?

14. [lath onpeneneHust 3KBUBAJICHTA 3JIEMEHTA, YdKBUBAJICHTHOM MacCChI.

15. HaliTu sKkBUBaJIeHTHYIO Maccy Mapraniia B coequHeHussx: Mn(OH)4; KoMnOy4; MnSO,.

16. Cxosnbko 3xBUBaNIeHTOB cojiepxkutTcs B 200 r CaCOg; B 400 r NaOH?

11.1.3.TunoBbie Bonpockl (3agaHus) 1JI YCTHOrO (IUCbMEHHOI0) Onpoca
JIEKIUSA Ne 5
3aBuCMMOCTb CKOpPOCTH peakuuu oT Temneparypsbl. [lpunuun Jle-Ilarenne

THUIIOBBIE BOIIPOCHBI JJsA TI'PYHNIIOBOI'O OBCYXJIEHUSA HA
JIEKIHIMOHHBIX 3AHATUSAX:

1. Kak 3aBUCUT CKOPOCTh XUMUYECKON PEAKIMH OT KOHIICHTPAIMH PEarupyromnux BEIecTB
JUTISL CTIOKHBIX PEeaKIIUii?

2. Harmmmre nuddepernnanbHoe KHHETHIECKOE YPaBHEHHE PEaKIINU.

3. Uro Ha3pIBalOT mopsakoM peakiuu? Kak 3KCIepuMEHTaIbHO OINPEACsIOT MOPSII0K
peaKIiu Mo JaHHOMY BEIIEeCTBY?

4. Kak U3MEHSIOTCA KOHIICHTPAIIMM BEIIECTB BO BPEMEHU [0 MEpEe MPOXOXKICHUS
peakiuu? HanuimTe MHTErpaibHOE KUHETUYECKOE YPaBHEHUE /ISl PEaKIMK MEPBOTO MOPsIIKa.

5. Ot kakux (aKkTOpOB 3aBUCUT CKOPOCTb XUMHYECKOW PEAKIMH B TE€TEPOrCHHBIX
cucremax?

6. Kak u mouyemy 3aBUCHUT CKOPOCTh peaklMd OT TeMmmeparypbl? Hamuimute ypaBHEeHHE
Appennyca. KakoB ¢usmueckuii CcMBICT TNpeAdKCHOHEHIuanbHOro MHoxutena? Kakue
AKCIIEPUMEHTAJIbHBIE JTAHHBIE HEOOXOANMBI VISl pacueTa YHEPTUU aKTUBAIUU?

11.1.4. TunoBbIe TeCTOBLIE 3aJaHUSA

Tema «OcHOBHBIE M0JI0KEHHS, 3JIEMEHThl XMMHYeCKOH TePMOJIMHAMMKH M TeIlJIOBbIe
3¢ dexThl XMMHUYECKUX PeaKkuii»
1. TemnnoBoii 3pdexT peaknu XxapakTepu3yeTcs N3MEHEHUEM
1) sHTpONINH;
2) SHTAIBIINY;
3) NOBBIIIICHHEM TEMIIEPATYPHI;
4) BHyTpeHHEH HEPTUH.
2. Peakmus mpoTekaeT caMONPOU3BOIBHO B MIPSIMOM HAIIPABICHHUH, €CITH
1) AH<O;
2) AG<O0;
3) AS>0;
4) AH>0.
3. DHTpomus SBISETCS XapaKTePUCTUKOM
1) TennaoTh CUCTEMBI,
2) OecriopsiJika CUCTEMBI,
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7.

3) MOTEHIIMATBHOM SHEPTHH CUCTEMBI;

4) NBU>KEHUS MOJIEKYJI.

TemnoBoii 3¢ (peKT peakuu 3aBUCUTE OT

1) TemnepaTypbl OKpyKarolei cpeabl;

2) naBIEHUS B CUCTEME;

3) Ha4aIbHOTO U KOHEYHOT'O COCTOSHUSI CHCTEMBI;

4) myTH NPOTEKAHUS PEAKIUH.

B xoje peakunu mpoucXoIuT BbIJENIEHUE Ta3a — CUCTEMa PACIIUpPSIETCs, IPU STOM ee
1) sutpomnus ymenpmaercs (AS<0);

2) suTanbnus yBenuuuaercs (AH>0);

3) suTponus Bozpacraet (AS>0);

4) BHyTpeHHss1 SHeprus ymenbiiaercs (AU<O0).

Jns xakoit peakuu ASxp >0?

1) CaCOj3 (x)=CaO(x)+ COy(r);

2) 2S0; (r)+ O5(r)=2S03(1);

3) la(r)+ Ha(r) = 2HI(r);

4) 3H,(1)+ Na(r) = 2NHj3(1).

Peaknus mpoTekaeT caMOIPOM3BOJIBHO IIPH TeMmIleparype Humxke papHoecHon ( T<T,), B

clIydae eciu

8.

1) AH<0, AS<0;
2) AH<0, AS>0;
3) AH>0, AS<O0;
4) AH>0, AS>0.
PeaKI_II/ISI MPOTCKACT CaAMOIIPOU3BOJIbHO IIPpU TEMIICPATYypPpAX BBIIIC TEMIICPATYpPhI

paBHOBECHA B Cliydac €CJIn
1) AH>0, AS>0;
2) AH<0, AS<O;
3) AH<0, AS>0;
4) AH>0, AS<O.

9.
eciu

10.

11.

B cucrteme HeT paBHOBecHsI, peakIisl HE BOZMOXHA IPH JIF000H TeMIeparype B cirydae

1) AH>0, AS>0;

2) AH<0, AS>0;

3) AH>0, AS<O0;

4) AH<0, AS<O.

Peaxius npotexaeT caMonpor3BOJIBHO TIPH JIFOOON TeMIlepaType B ciydae
1) AH<0, AS>0;

2) AH<0, AS<O0;

3) AH>0, AS<O0;

4) AH>0, AS>0.

P CaKIUA ABIIACTCA 3K30TepMI/I‘{eCKOI71, cCiin
1) AH<O0;

2) AU >0;

3) AU<O0;

4) AH>0.
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12. Peakuust mpOTEKAET ¢ MOTJIOMICHUEM TETIa, €CITH
1)AH<O;
2) AS>0;
3) AH>0;
4) AU>O0.
13. Cucrema HaXOAUTCS B pAaBHOBECHUHU, €CIIU
1) AH=0;
2) AS=0;
3) AG=0;
4) AU=0?
14. DHTponus cucTeMBbl MOBBIIAETCS IPU
1) koHAeHCcauu napa;
2) KAIIEHUH KHIKOCTH;
3) KpUCTAJUIM3ALUH KUKOCTH;
4) ocaxXICHHH.
15. DHTpONHUS CUCTEMBI YMEHBIIIACTCS IPU
1) kpucTamM3anuy;
2) n1aBJICHUN;
3) BO3TOHKE;
4) pacTBOpEHHH.
16. Peaxkuus mporexaer no ypasHenuto 2 HCly + Cagy = CaClyyy + Hagy. Cxombko momneit
HCI Bcrynuiio B peakiuio, eciii Boiienuinoch 152,88 k/Ix Teria?
1) 1 Mmonb;
2) 0,25 moub ;
3) 0,5 momnb; 4
4) 1,5 MoJIb.
17. Duranenus obpa3zoBanus FeOcocrapnsier -265 k/[x/Monb. CKOIBKO TEIUIa BBIACTUTCS,
eciu oOpaszyercs 144 r okcuna xene3a’?
1) 132,5 xJIx;
2) 530 x/JIx;
3) 677 xJ1x;
4) 488 xJIx.
18. Cornacno 1 cnencrButo 3akoHa ['ecca TemnoBoii a3 ekt peakuu
Fezo3(K) +3 CO(F) =2 FE(K) + 3 COz(r) paBeH
1) AH%xp = - 240,18 kJ[x;
2) AH%p = 240, 18 kJIx;
3) AH%p = 340 kJ[x;
4) AH%p = - 226,9 kJIx.
19. Durpomnus cucremsl B xoze peakiuu Na;COjs = NaxO() + COy(ry yBenmuuBaercs, T.K.
1) oOpasyercs ras;
2) peakuusi CaMOIPOU3BOJIbHAS;
3) obOpa3yercs OKCU HATPHS;
4) 00pa3yroTCs Ba OKCHU/IA.
20. Onpenennte Tem1oBoi 3¢ dekT cropanus KUIKOr0 CSyi 10 00pa3oBaHUs Ta3000pa3HbIX
CO2 u SO3.
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1) - 602 x]/Ix;

2) 635,2 xkJIx;

3) — 635,2 xJIx;

4) 602 x/x.

21. PeakmmaNO(r) + Oa(r) =2NOy(r) mnpu CcTaHZApTHBIX YCIOBHIX

CaMOIIPOU3BOJILHO B ITPSIMOM HAIlPaBJICHUH, T.K.

1) AG =-107,31x/Ix;

2) AGxp = - 58,2 kJIk;

3) AG = 54, 2 x/Ix;

4) AG= 58,2 x/Ix.

IPOTEKAET

22. Peakius C(rpadur) + CO2(r) =2 CO(T) npu CTaHAAPTHBIX YCIOBUAX HE BO3MOXHA, T.K. .

1) AG%p = - 257,4 kJIk;
2) AG%kp = 257; kJIx;
3) AG%xp = 120,2 kJIx;
4y AG’xp = -120,2 k]JIk.
23. Peakius aBisieTCa SHIO0TEPMUYECKOM, €CITH
1)AH<O0;
2) AG<0;
3) AH>0;
4) AS>0.

24. Ilomy4yenue nuHka uaet no peakuud ZNOw + Cupagur)y = ZNw) + CO(py. Cronbko Teruia

MOTJIOTHTHCS, TIpH 00pa3oBaHuu | T IUHKA?
a) 3700 x/Ix;
0) 1500 x/[x/moub;
B) 3700 xIx/moub;
1)3,7-10°& JIx.

25. Tlpu oxucnenmu 10,8 T cepebpa Beymenmnochk 1,58 x/x Tterura. Haiftm sHTAmBIHIO

o0pa3oBaHus OKcHIa cepedpa AH006P(Ag20).
a) — 20,5 xJIx/mob;
0) 31,6 x/Ix;
B) - 31,6 xJI>x/MoTb ;
r) 44,8 xJIx .

26. DHTanenus 00pa3oBaHHs aMMHAaKa (AHooﬁp(N Hs)) cocraBnser — 46,19 kJ[/mons. Kakoi

00beM azoTa (H.y.) BCTYIUT B peakiuio, eciu Boiaenurcs 18,41 xk/[x TermnoTsr?
a) 4,46 m;
6) 4,46 M°;
B) 3,98 1m;
r) 4,46 M.

27. Onpenenute u3Menenue >Heprun ['u66ca peakuuun CHapy + lory = CHslo + Hly mpu

CTaHJAPTHBIX YCIOBUAX. BO3MOXHO JM MPOTEKaHUE PEeaKIuu (CT.Y.)
a)AGOXp: 39,49k JI>x, HEBO3MOKHO;
6) AGxp = - 39,49 kJ[’, BO3MOXKHO;
B) AGoxp = - 43, 8 xkJ[>kx/MOJIb, BO3MOKHO;
) AG%xp = 45,5 KJIXK, HEBO3MOXKHO
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28. Omnpenenure u3MeHeHHe SHeprum [ nOOca W HampaBlICHHE TPOTEKAHHS PEAKIIUU TIPH
cTanaapTHBIX ycnoBUsAX. MNOa) + 2C pagur) = Mg + 2 COy.
a)AGOxp: 192 x/I>x B 0OpaTHOM HalpaBJIEHUY;
6) AG%kp = — 192 k]I, B PSIMOM HAIIPABIICHAN;
B) AG’xp = 384 kJIK/MOJIb, B IPSIMOM HAIIPABICHHH;
T) AGOXp =— 259 x/Ix, B IpsIMOM HaIpaBJICHUH.
29. Peakums npotekaer mo ypaBHEHUIO SiOsw) + 2 Cipagur) = Sl + 2 COyy. Onpenenure
M3MEHEHHE SHTPOINH K CT.y. OGbsCHUTE XapakTep H3MeHeHus AS’Xp.
a) ASOXp =360,82 [Ix/K; yBenmuuuBaercs ,T.K. BBIJCIISICTCS ra3;
6) AS’xp = 360,82 JIx/K-MOJIb yBEIMUHBACTCS, T.K. 00PasyeTCst KDEMHHIA;
B) AS’xp = - 360,82 JI/K yMeHbIIaeTcs, T.K. 00pasyroTcs 60ee IPOCTHIEC MOJICKYIIbL;
r) ASOXp =0 JI»/K He u3MeHseTcs, T.K. He U3MEHSETCS KOJIMYECTBO BEIIECTBA B XOJI€
pEaKINu.

11.1.5. TunoBple 3agaHus VI KOHTPOJILHOH padoThI

KOHTPOJIBHAS PABOTA Ne 1
TEMA «OCHOBHBIE 3AKOHbI XUMHMN»
BAPHUAHT 1

1. Cxonpko Moneit u Monekyn coaepxut 10r xjmopa npu H.y.?Onpenenure ero o0bem
(1.y.).

2. B3sThl paBHbIE MacChl a30Ta U KUCIOpO/ia MPU OJAMHAKOBBIX yciaoBusaX. Onpenenure
COOTHOLLIEHUE 00BEMOB ITHX I'a30B.

3. T'a3,lNIOTHOCTH KOTOPOTrO MO BO3AYyXy cocrtaBimsier (0,6, HaxomuTcs B COCYIe
emkocTbio 201 nox gaBienuem103,8 klla HpI/IZOOC.Pacch/ITaﬁTe Maccy rasa.

4. Ilpm HarpeBanuun 20 r wmertaymia mnoaydeHo 21,66 r okcuga.Onpenenure
HKBHUBAJIEHTHYIO MacCy OKCHJIa U MeTajlIa.

5 Kakoif ra3 1 B KakoM KoJu4ecTBe oOpa3yeTcst mpu B3auMojeicTBuu 6,4 r Meau c
U30BITKOM KOHIIEHTPUPOBAHHON CEpPHON KUCIIOTHI?

6. DOkBHMBaJeHTHass Macca Meramina paBHa 20r/monb. Kakoit mpoueHT mo wmacce
KHCJIOpO/1a B OKCHJI€ JAaHHOT'O MeTaia?

BAPUAHT 2

1. Macca 11 raza npu H.y.paBHa 0,002 1kr.Omnpenennure MOJSPHYIO Maccy ra3a M €ro
IUIOTHOCTH IO BO3AYXY.

2. B kakom o0bemMe BO10po/ia IPH H.y. COAEPIKUTCS 18-10% MoJIeKyn?

3. Onpenenute gaBieHUE dTHIIEHA B cocyie o0bemoMm 10 11 mpu -2°C.

4. Ilpu BoccranoBieHuun 1,34 r okcuaa Mmetamuia BojoponoMm obpazoBanoch 0,324 r
BozbI. OIpefennTe SKBUBAJIEHTHYIO Maccy MeTallia.

5. Cmemanu 7,3 xjopoBojopona u 4r ammuaka. CKOJIBKO TPaMMOB XJIOPHAaaMMOHHUS
npu 3ToM obpazyercs? Kakoil ncxoHblif ra3 Obu1 B3ST B U30BITKE?

6. IIpu B3aumonericTBuu ¢ BOAoM 0,25r IBYyXBaJ€HTHOTO MeTalla BhIAECIWIOCH 140mi
Bojopoza (H.y.). Kakoii ato merann?

BAPUAHT 3

1. HaiimuTe cooTHOIIEHHE 0OBEMOB PaBHBIX Macc a30Ta U aMMHUAKa.

2. Onpenenute Maccy okcuaa yriaepoaa(ll),comepxanryro2- IOZGMOHeKyJI.

3. Kakoio0bemM3annMaeT4reoqopoaanpuasienns l armocpepaus°C?
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4. PaccuuTaiiTe SKBHUBAJICHTHYIO MacCy JJIEMEHTA, €CIM €ro COEAUHEHHE C CEepoil
conepxut 13,8% (1o mMacce) cepbl, SKBUBAJIIEHTHAast Macca KOTopoi paBHal 6,03r/MoIb.

5. K pactBopy, conepxkamemy 10r nutpara ceunua (II), mpuwmnu 10 mun 5%pactBopa
xiopuza Hatpusi (p = 1,03r/cm®). Onpesenute Maccy 06pa30BaBIIEroCs OCAIKA.

6. IIpu B3aumopeiictBum 13r wmerama (I) ¢  Bomod Beimenwiochk 3,731
BoZiopoaa(H.y.).OnpenenuTe 3TOT METaILI.

BAPUAHT 4

1. Onpenenure 00beM YIIIEKUCIOTO ra3a (H.y.), COAEPKAIEro Takoe K€ KOJINYECTBO
MOJIEKYJ, 4TO U B 10r BOJIBI.

2. TIpu 7°C naBieHwue ras3a B 3aKpBITOM cocyjie paBHo 96 kIla. Kakum craHeT naBieHue,
€CIIM OXJIaauTh cocya 10-33°C?

3. I3 CKONBKMX aTOMOB COCTOMT MOJIEKYJIa aproHa, €CJId IUIOTHOCTH €ro M0 BO3AYXY
paBual,38?

4. Oxkcun meramia (III) comepxkut 30% mno macce kucnopoma. Ompenenute 3TOT
MeTa.

5. Ckombko Hutpata wmenu (II) oOpasyercs mnpu B3auMOJEHCTBUM H30BITKA
pa3baBieHHON a30THOM KHCcIOTHl ¢ 3,2 r Meau? Kakoil ra3 m B kakoM oOwbeme (H.y.
BBIJICIISIETCS B 9TON peakuuu?

6. DkBuBanieHTHass macca metamwia (II) paBua 12 r/monbs. OmpenenuTe MPOIEHTHOE
coJiep;KaHue KUCI0POoJa B OKCHJIE 3TOr0 MeTajlia.

BAPHUAHT 5

1. ComocTraBbTe YMCIIO MOJEKYH, coaepkamuxcs B Ir azora u B 1t okcuna azora(ll).B
KaKOM CJIy4ae U BO CKOJIbKO Pa3 UMCIIO MOJIEKyI OombIie?

2. Kakoii 006bem npu H.y. 3aauMaeTr 10r xsopa? CKOJIbKO MOJIEH XJIOpa COACPKHUTCS B
3TOI Macce?

3. KakoB o0bemM Bopopona Ipu 17C u napienun 200 klla, BeaenuBIIEerocs mnpu
pacTBopeHuH 1,5 KT IMHKA B COJIIHOM KucnoTe?

4. Tlpu coemunenun Ir ¢ocdopa c kuciopogoMm ObLIO0 ModydeHo 2,29r okcupaa
docdopa. BeiBenure popmyiy storo okcuna pocdopa.

5. MoxHO 11 kemne30 maccoit 5,6r npeBparuth B Fe;0, B3aumoneiicreuem ¢ (0,05 Mo
kucnopoa? Kakoit o0bem kucnopoza (H.y.) moTpedyercs Juist TOJHOTO IPOTEKaHusl JaHHON
peakuuu?

6. CKOIIbKO SKBHBAJICHTOB BOJOpPOAA MOTpeOyeTcs JJIsi BOCCTAHOBJIECHUS 7,2 T OKCUAA
xenesa(Il).Kaxoit 06beM 3aliMeT 1aHHOE KOJMYECTBO BOIOpoAa?

BAPHUAHT 6

1. PaccumuTaiiTe Maccy 0JHOM MOJIEKYJIBI CEPOBOOPO/IA.

2. Tlpul7°C u masnennn 104kITa macca 6241 rasa cocrasmserl,185 kr. Onpenenute
MOJIIPHYIO Maccy rasa.

3. Onpenenurte MIOTHOCTH a30Ta MO Bojopoay. Kak oTHOCATCS 00beMBI paBHBIX Macc
ATHUX T'a30B MPU OJJUHAKOBBIX YCIOBUSIX?

4. Mpiubsik obpa3dyeT OBa OKCHJA, COAEPXKAILIMX COOTBETCTBEHHO 65,2 u 75,7 %
MBIIIBsIKA 110 Macce. OnpeaenuTe XUMHIecKre (hOpMYITbl 3TUX OKCHJIOB.

5. Ilpu BoccTanoBieHnuu yriem 32 1 okcuna xeneza(lll) odopazosanocs20,81 1 xenesa.
BbrauciuT BRIXOJ JKele3a B IMPOIEHTax 10 Macce.

6. Ha BoccranoBnenne 1,8 T okcuma mertamia tpebyercs 0,833 1 Bomopoma(H.y.).
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Onpenenute SKBUBAJICHTHBIE MAaCChl OKCUA U METaJIJIa.
BAPUAHT 7

1. Onpenenute maccy 101 a3ora npu H.y. Kakoe KOIM4ecTBO MOJEKY COACPKUTCS B
IaHHOM 00BeMe?

2. Ompenenute 00beM YIIEKUCIOro raza (H.y.), COAepXkalluid Takoe K€ KOJIUYECTBO
MoJIb Kak 1 B 10 r Bogopoaa.

3. [Ipu kakoM JaBJICHHH Macca XJiopa 00beMOM 371 COCTAaBHT 2,5T, €CJIM TeMIleparypa
paBHa 25 C?

4. DneMeHT o0paszyeT okcuj, comepxkammii 32% 1mo macce kuciopona. Paccuuraiite
SKBUBAJICHTHYIO MacCy JIaHHOTO 3JIEMEHTA.

5. Hamecky cmuiaBa maccoi 8,215r, comepxamero 75% wmapranua u 25% anroMuHus,
0o0paboTalii pacTBOPOM COJIIHOM KHCIOTHI. Onpenenure 00beM BbIIEIUBIIET0CsS BOAOPOAa
(n.y.).HaBecky aToro xe craBa Maccoi 6,89 T o6paboTtanu menousto.Beraucinure oobem
BBIJICJIUMBIIIETOCA BOJIOPOJIA MPHU 21°C u 988 xIla.

6. Ha okucnenme AByxXBaJIeHTHOro MeTtajuia maccoil 8,34 r nHeobxomumo 0,68 i
Kkucaopoja(t.y.).Onpenenante, 4To 3TO 3a METaILI.

BAPUAHT 8
1. Kakoii o0beM npu H.y. 3aHuMmaer 10 r ammuaka? CKOJIBKO MOJIEKYJ COAEPIKUTCS B

ATOM Macce BeliecTna?

2. IlnotHOCTH MapoB OpoMa 1o Bo3ayxy paBHa 5,37.KakoB coctaB mosiekyn 6poma?

3. Onpenerure Macey 10m kucaopoxna mpu 21 C u naBnennn125 klTa.

4. Tlpu BoccranoBienun 16 r oxcuaa merama (III) amomuuumem mnomyueno 10,2r
okcua amroMuHus. OnpeaenuTe, 4To 3TO 3a METaLI.

5. BemecTBo umeer cinenyromuil coctaB % mno macce: 37,71 narpus, 22,95 kpemHus,
39,34 kucopoza. Y CTaHOBUTE MPOCTEHIITYEO (POPMYITY 3TOTO BEIIIeCTBA.

6. [lpm cxwuranum Sr metama oOpasoBanoch 9,44r okcujga AaHHOIO MeTaJa.
Omnpenenute YKBUBAJICHTHBI MAaCCh OKCHUJIA U METaJlIa.

BAPHUAHT 9
1. Uemy paBHa Macca MoJeKyIbl okcua cepsl (IV)?

2. llpenenbHbIil Ta3000pa3Hblil  yrieBogopoa wmaccoil 0,268 r 3aHMMaeT o0beM
200Mmm(H.y.).HaitauTe MONSIpHYIO Maccy U YCTaHOBUTE YTIIEBOJIOPO/I.

3. Cocyn emkoctbto 101 mpu 27°C BMem@er OIMH MOIb Bo3ayxa. Paccuuraiite
JlaBJIEHUE BO3/lyXa B COCY/JI€, €CIIM MOJISIpHAsl Macca BO3/yXa paBHa 29 r/MoJb.

4. Ilpu BoccranoBieHuu 8,06 r okcuaa MeTauia OepHIIMEM IMOJYyYeHO 5 I' OKCHJA
Oepuinsa. PaccuuraiiTe SKBUBAJIEHTHYIO MacCcy MeTallla, €ClIM JKBUBAJEHTHas Mmacca
Oepuust paBHa 4,5 T/MOJIb.

5. Ilpu pasznoxxkeHun kapOoHaTa KajbIUs BBIACIHIOCH 5,6 J1 yIJIEKHCIOro rasa(H.y.).
Omnpenenure Maccy TMIPOKCHIA Kajusi, HEOOXOAUMYIO JIJIsl PEBPAIleHUs BbIIETUBIIETOCS
rasza B kapooHar kaiaus. CKoJbKO Mojiel kapOOHaTa KaJlbIUs IPH 3TOM Pas3IoKHIOCh?

6. UerbIpexBajeHTHBIN MeTaill Maccol 1t pearupyer ¢ 0,27 r kucinopona. Onpenenure
HKBUBAJIEHTHBIE MACChI ATOTO OKCUIA M MeTajula. Y CTAHOBUTE, YTO 3TO 32 METAJLIL.

BAPHUAHT 10
1. Ompenenute Maccy KHCIOPOJAA, COAEPIKALLEro CTOJBKO € MOJIeH, CKOJIBKO HX
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COAEPKUTCS B 36T BOJBI.

2. Macca raza o6bemom 107 m° (H.y.) paBHa 1,175107 kr. Borauciuts MOJIEKYJIIPHYIO
Maccy ra3a 1 Maccy OJHOH MOJIEKYJIbI 3TOT'O Tasa.

3. Kakoii ob6vem okcuaa yriepona(lV) MoOXHO MONYyYUTh MPH MPOKAJIUBAH WU
rupokapOonara Harpus Maccoit 210r HpI/I250C u nasieHuu 1 06xI1a?

4. DkBUBaJieHTHas Macca MeTayula paBHa 251/mMonb. Paccumtaiite 00beM
BOJIOpOJA(H.y.), HEOOXOAMMOTO JI1 BOCCTAHOBJICHHS €ro OKcuaa Maccoit 4,95r.

5. Kycouek cepeOpssHo MoHeThl Maccoi 0,3 T pacTBOpWUIM B KOHIEHTPUPOBAHHOU
azoTHoi kucnote. K momydueHHoMy pacTBopy noOaBuim xjopuaa Hatpus. OOpazoBaics
ocanok maccoit 0,199r.Kaxkoit % cepebpa mo macce coaepkaics B MoHeTe?

6. KakoBa macca rupokcua Kajausi, CoJeprKaliasi CTOJIbKO K€ 3KBUBAJIEHTOB, CKOJIBKO
UX coaepkutcs B128 r ruipokcuia Kanbus?

BAPHUAHT 11

1. Kakoit 00beM mpu H.y. 3aHUMAET 12-10% MoJIeKyJ1 Jiro0oro raza? CKOJIBKO MOJeH
COCTaBIISIET 3TO KOJIMYECTBO MOJIEKYI?

2. B3arbl paBHBIE Macchl XJIOpa M CEPOBOJOPOJAA MPH OJUHAKOBBIX YCIOBHSX.
CpaBHUTE YMCIIO MOJIEKYJI 3TUX Ia30B.

3. B 3amMKkHyTOM cocyae Haxomutcst Bo3ayx mpu 20 C u masmennn 305 klTa. Kak
M3MEHHTCS JABJICHHE B COCY/IE IIPH HArPEBaHHH 10 65 C?

4. Ilpu B3aumoneiictBuu kuciopoaa 0,954 r meranna nonydenol,194 r ero okcupa.
Onpenenute SKBUBAJIEHTHYIO MacCy MeTaslia.

5. Kakoit 06beM Bogopona BbiAenUTCs (H.y.) mpu B3aumonencTBuulOr munka ¢ 45 r
20% pacTBOpa COJSIHOM KHCIIOTHI?

6. CocraB yriaeBojopona coaepxkut 25% mno wmacce Boaopona. Paccuuraiite
HKBHUBAJIEHTHYIO Maccy yriepoja B COeIMHEHUN.

BAPHUAHT 12

1. Beruucnaute mMaccy 1i1 rasa npyu HOPMAJIBHBIX YCJIOBMSX, €CIU IUIOTHOCTH ras3a Io
BO3/yXy paBHa 2,562.

2.B 0,1 COJIEPIKUTCS 610" MOJIEKYJ 1 KCeHOHa (H.y.). B kakom oObeme Bo3ayxa npu
H.y. COIEPKUTCSA 10% MOJIEKYJI KCEHOHA?

3. Ompenenute Maccy napoB OeH30ja B MOMEUIEHUH 00beMoM 35 M IIpU TeMIiepaType
22°C, ecnu napLuyagbHOE JaBJIeHHE apoB paBHO 2967 Ila.

4. B peakuuu HeWTpanu3zanuu Ha 2 T OCHOBAaHMS M3PACcCXOA0BaIOCH1,82 T cossHOU
KUCIOTBI. PaccunTaiiTe SKBUBaJIEHTHYIO MAacCy OCHOBAHHSI.

5. Haitgure dhopmyny Kpuctauioruapara xjopuaa Oapusi, eciau 36,6r 3Toil coiu npu
IIPOKAJIMBaHUU TEPSAIOT B Macce 5,4 BOJIBI.

6. Ilpu B3ammozneiicTBuM cepoBogopoja ¢ 2,98r xjopuaa OJHOBAJIEHTHOIO MeTasula
oOpa3oBanochk 2,2r ero cynbduaa. Onpenenure MeTasl.

BAPHUAHT 13

1. Cocyn 3amosiHEH CMeChlO BOAoOpojda H a3zora. l[Ipw KakoM COOTHONIEHWUH
napluHuaIbHBIX TaBIEHUI MacChl ra30B OYAyT paBHbBI?

2. Ckonpko MoJekyn coaepkuT Ir stunena? Kakoil o0beM 3aHMMAaeT 3Ta macca rasza
npu H.y.?

3. HackoJIbKO IPaycoB HAJ0 HATPETh T'a3, HAXOIAIIMIICA B 3aKpbITOM cocyze mpul0'C,
YTOOBI €ro JAaBJIEHUE YBETUYUIIOCH B JIBa pa3a?
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4. DkBUBaJCHTHAs Macca jkelie3a B ero okcuje paHa 18,6 r/monb. Kakoit oOnem
BOIOpOJa (H.y.)HEOOXOUM JIJIsl BOCCTAHOBJICHHUS 16T 3TOT0 OKCcHaa?

5. BzaumopetictByrot 1,75 HuTpaTa cepebpa u 7,6r consHOU KuciaoThl. Omnpenenure
Maccy BBIIABIIEro ocajka. Kakoe BemecTBo u B KAKOM KOJUYECTBE OCTAETCs B U30BITKE?

6. Mertann maccoit Ir coemunsiercst ¢ 8,89r 6poma mwiu ¢ 1,78r cepsl. Onpenenure
SKBUBAJICHTHBIE MAacChl OpoMa U MeTaslIa.

BAPUAHT 14

1. Bo ckonmpko pa3 Macca 101 azota mpu H.y. OOJIBIIIE MAacChl TaKOTO e oO0bema
BOJIOPOJIa MPU TeX Ke YCIOBUAX?

2. Ilpu HekoTOpOH TemnepaType IUIOTHOCTD apoB cepbl 10 a30Ty paBHa 9,14.Ckoisbko
aTOMOB BXOJUT B MOJIEKYJy CEpbI?

3. Boranciute 00beM Bo3ayxa Maccoit 290r npu 17 C u nasnennn 85 klla.

4. PaccumnTaiiTe SKBUBAJICHTHYIO MacCy JIEMEHTa, eCiiu ero cynbdua coaepxut 13,8%
Cepbl, DKBUBAJICHTHAsI Macca KOTOpoi paBHal6r/Mob.

5. Tlopomok YaCTUYHO OKHMCIIGHHOIO0 MarHus maccod 5,10 r oOpaboranu COJSTHOM
KucnoToi. Beinenunocs 3,741 Bogopona (H.y.). Ckonabko % Maraus o macce couepkanoch
B Mopouike?

6. HaBecku meramia oguHakoBoil Maccel pearupyer ¢ 0,2 r kucinopoma u 3,17 r
rajioresa. Onpeennure 3KBUBAJIEHTHYIO MacCy rajoreHa.

BAPHUAHT 15

1. Onpenenute MIOTHOCTH a30Ta MO BO3AyXy. Kak cooTHOcATCS 00bEMBI paBHBIX Macc
9THUX ra30B MPU OJUHAKOBBIX YCIOBUSIX?

2. Paccuwnraiite maccy u 00beM(H.y.), KOTOPbII 3aHUMAIOT 24'1023M0H6KYJ'I BOJIOpO/Ia.

3. Onpenenute naBnenuel 0 r MeTaHa, HAXOJSIIETO B COCye 00bEMOM S JI Ipr 7C.

4. Tlpu BoccranoBinenuu 33,5 r okcuga metamia(ll) Bogopomom obOpazoBanock 2,7 T
BOJIbI. Y CTAaHOBHTE, YTO 3TO 32 METAJLN.

5. Ilpu BoccTanoBnennu yriaem 32 r okcupa xeneza(lll) oopazosanocs 20,81 T xenesa.
Boruncnute % BBIXOJ JKeJe3a Mo Macce.

6. DneMeHT oOpa3yeT ¢ BOJOPOJIOM coeauHeHue, cojaepxkamee 8,87 % mo macce
BoZ0poaa. PaccunraliTe SKBUBAJIEHTHYIO MAcCy 2JIEMEHTA.

BAPHUAHT 16

1. Cxonpko Moneit u Monekyn coaepxurcs B10r yrnepona?

2. BeruucnuTe cpeiHior MIOTHOCTH 10 BO3/1yXY Ia30BoOi cMecH, 00beMHbIE A0JIH T'a30B
B KoTOopoi juisa merana (CH,) u stunena (C,H,) cooTBeTcTBEHHO paBHbI 52 1 48 %.

3. B cocyne oosemom 14 1 mpu 20 ‘C comepxutcs S T Bojopoaa u 4,3 r azora.
PaccuuraiiTe mapuuanbHOE AaBIEHUE KAXKIOTO ra3a u oblee TaBJIeHre ra30Boi CMecH.

4. Ha ocaxaeHue HOHOB XJopa, cojaepkamuxcs B 6,66 T comu wmeramia (),
u3pacxoqoBanol9,34 r uutpara cepebpa. OmnpenenuTe SKBUBAJECHTHYIO Maccy COJIH
JAHHOTO MEeTallla ¥ €€ XUMHUYECKYI0 (OpMyITy.

5. Ilpu pasnoxxkenuu kapOoHaTa Kanblusg BbLAeNWwIOCh 11,2 7 yrimekwcimoro rasa.
CKOJIBKO MOJIEH JaHHOM COJIM pas3ioxkuiochk? Paccunraiite Maccy TMIpPOKCHAA Kaiws,
HEOOXOUMYIO JUIsI TOJTHOTO CBSA3BbIBAHUS BbIIEIUBIIETOCS ra3a.

6. CKOJIbKO IKBHUBAJICHTHBIX MAacC KHCIOpOoJa MOTpedyeTcsl JIsl MOJHOTO OKHUCICHHS
2,6 T anermiena?

BAPUAHT 17
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1. Onpenennute KOIMYECTBO MOJIEKYJI M MOJIeH, comepkamuxca B 10 r aMmmuaka v B
TaKoM e Macce MeTaHa. Kakoif 00beM IpH H.y. 3aHUMAIOT MAacChl JAHHBIX Tra30B?

2. Onpenenute AaBiieHUEe Bo3ayxa, eciu 0,2 KT ero HaXOAuTCs B cocyne oobeMom 20 1
pu15°C.

3. MoleKy/1a HEKOTOpOro BemecTsa nmeeT mMacey 1,210 kr. YcraHOBHTE MOTSPHYTO
Maccy 3TOTr0 BELIECTBaA.

4. Oxcun wmeramna (II) comepxutr 28,57% xucnopoga mo macce. Omnpenenurte
SKBUBAJICHTHYIO U aTOMHYIO Macchl 3Toro Meramia. HazoBute meran.

5. Ha xmnopupoBanme 18 T TeXHHMYECKOro IMHKa pacxomyercs 5,61 (H.y.) XJjopa
Onpenenure MacCOBYIO JIOJIIO IPUMECEN B LIUHKE.

6. PaccuuraiiTe SKBHBAJICHTHYI0O MacCy JABYXBaJ€HTHOro meramwia, eciu 1,215 r ero
BBITECHSIIOT U3 CEPHOU KUCIIOTHI 1,127 (H.y.) Bogopoaa. Y CTaHOBUTE METAJLI.

BAPHUAHT 18

1. B KxakoM KOJIMYeCcTBE CEpPOyTriepoa COIEPKUTCS CTOIBKO KE MOJIEKYJ, CKOIbKO UX
B 50 MJI BOJIBI IPU 20°C?

2. OnpenenuTe MI0THOCTh okcuaa yraepoaa(ll) mo azory.

3. IIpu xakoMm naBlIeHUHM Macca XJIopa, 00bEM KOTOPOro cocTaBisieT 3 j, OyaeT paBHa
3,5 r, eciu Temmeparypa 20 C?

4. Ilpu BoccranoBnenuu 1,305 r Hekoro oxcuaa Mapranna nomydeHo 0,825 r
Mmapranna. PaccunraiitTe 5KBUBaJICHTHYIO MacCy METaJlla U yCTAaHOBUTE (POPMYITY OKCH/IA.

5. Paccunraiite % conepxaHue BOJbI IO Macce B KpUCTAIUIOTUApATE Cylb(aTa HAKEISA
(NiSO4x7H,0).Onpenennte n3MeHEHNE MacChl IIPU MIPOKAIUBAHUU | Or KpHCTaIIIOTHpaTa.

6. Onpenenute SKBUBAIICHT CEPHOM KUCIOTHI B PEaKIIMsIX 00pa30BaHUs C paCTBOPOM

TUIPOKCHUIA Kalus: a) cysib(para kanus, 0) rugpocyibgaTa Kanus.

BAPHUAHT 19

1. Bprumcnure maccoBbl a0aM Ta3oB B cMmecu okcuaoB aszota(ll) m azota(lV) ¢
MJIOTHOCTBIO 1O BO3ayXy 1,25.

2. Onpenenute Maccy dTaHa, conepmamy}o3,6'1028 MOJIEKYIL.

3. Hexkwit raz mpu 23°C u napjeHun 85,1kl 1a 3anumaer o6bvem 3i.Kakoit 06bem Oyaer
UMETb 3TOT ra3 npu H.y.?

4. Maccoas nons ¢pocdopa B ero okcujae paBHa 56,4%. YcTaHOBUTE MOJIEKYJISIPHYIO

bopmyiy oKcuaa.

5. IIpu H.y. 12 1 ra3oBoii cMecH, cocTosiiel n3 ammuaka u okcuna yriepona(ll),umeror

Maccy 18 r.CKOJIBKO JIUTPOB KaXK/I0T0 ra3a COAEPKUTCS B cMech?

6. IIpu B3aumopeiictBun 10 r meramna(ll) ¢ pacTBopoM CONSIHON KUCIIOTHI BBLAEITUIOCH
4n Bopopoaa(H.y.).Onpenennre MeTa.

BAPUAHT 20

1. B 7,2 r BemectBa coaepxurcs 5 4210% MOJIEKyJl. UeMy paBHa MOJspHas Macca
3TOro Bemecrsa?

2. B cocyne oobemom 40 1 Haxomutcss 77 T YIVIEKUCIOrO rasa IMOJ JaBIECHUEM
106,6xI1a. Halinute TemnepaTypy rasa.

3. IInoTHOCTH MapoB MpPENENbHOIO YIIIEBO0OPOIa IO BO31yXYy paBHa 4,41.YcraHoBure

MonekynsipHyto GopMyITy 3TOTO BEIIECTBA.

4. Ilpu B3aumopericteuu 6,85 r metamn (II) ¢ Bomgoit Beimenuioch 1,12 1 Bogopoaa
(H.y.).Onpenenure meTa.

5. B3aumogeiictByror 100 r ruapokcuaa Hatpus ul00 r cepHoit kucnoTsl. Onpenenure:
Kakas cojb (KHClasg WIM CpeIHssl) mpu 3ToM oOpasyercs. Haiimure ee maccy. Kakoe
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BEIIIECTBO U B KAKOM KOJIMYECTBE OCTACTCS B N30OBITKE?
6. VYcranoBute xuMmuueckyro ¢opmyny Hutpata Mertamwia (II), ecnm mpu ero
paznoxkeHuu noiayudeHo 1,62 r okcuaa ganHoro metaia u 0,224 1 kucinopona (H.y.).

11.1.6. TunoBble KOHTPOJIbHbIE 32/IaHUS WU HMHbIe MATePUATbI, HEOOXOAUMBIE JJIs1
OLIEHKHU 3HAHUI, YMEHHMd, HABBIKOB M (WJIM) ONbITA B X0/€ NMPOMEKYTOYHOH ATTECTAIUM IO
AUCIHHIJIMHE

DK3aMeH NPOBOJUTCS B TECTOBOM M YCTHO-NIMCBMEHHOW (opMme Mo BceMy Marepuany
n3ydaeMoro kypca «O0me XuMmum»

DK3aMeHAIMOHHBIN OUJIET COIEPKUT 5 BOIIPOCOB U3 Pa3HBIX TEM Kypca.

IK3AMEHANIMOHHBIE BUJIETbHI

Kagpeopa T1BIuX DK3AMEHAIIMOHHBINA BUJIET N 1
Hucyunauna Xumus

1. BryTpeHnHss sHeprus u ee pusznueckuii cMpIci. [IepBbiii 3aK0H TEPMOIUHAMUKHU. DHTAIBITHS.
Cranpaptabie ycnous. TemoBeie a3 dextsr peakuuid QV u Qp. DHIIO - B 3K30TepPMHUYECKHUE
peakiuu. JHepreTHUecKrue JUarpaMmMbl 3TUX PEaKIIHA.

2.. Qucconmanus snexkTpoautoB. Monnoe npoussenenue Bojbl. lllkana kucnoTHoCTH.
HeiiTpanbHble, Kucible U eno4YHble pacTBOpbl v ux pH. Omnpenenuts pH B HachllieHHOM
pactBope Al(OH);3

3. Onpenenuth Equ i s peakiuu A + B = C + ]I, ecniu koHcTanTa ckopoct ipu 21 u 41 oc
COOTBETCTBEHHO PaBHHI 4. 10%17,5.10%

4. Kaxkosa xoHnenTpamus noros H" , OH u pH B 5 % pacTBope YKCYCHOM KHCIOTHI.

5. B ralbBaHHYECKOM dJIEMEHTe mpoTekaeT peakuust Mg + Sn** = Mg** + Sn?*

A). HapucoBath cxemy 5sJIeMeHTa U OINpEACNTUTh HAaNpaBiICHHUE ABMXKCHUS HIIEKTPOHOB BO
BHEIITHEH 1IN,

b).Paccuurate 3.J[.C, eciiu KOHIIEHTpAI1sI HOHOB [Mg2+], [Sn2+] u Sn** paBHbI cooTBeTCTBEeHHO 0,1,
10 1 10 moms/n
Kageopa 11bInX 39K3AMEHAIIMOHHBINA BUJIET N 2
Hucyunauna Xumus

1. 3anucath ypaBHEHHUsI MPAMBIX U 00paTHBIX ckopocTelt reteporeHHol (CaCOz; = CaO + COy) u
romorenHo# (2N,0 =2 N, + O, - Bce BelecTBa - ra3bl) peakiuii. DHeprus akTUBAIUU TpoIecca.
AKTHUBHPOBaHHBIN KOMIUIEKC. AKTUBHBIE MOJIEKYJIBI (pacnpeaeneHre Makcsernia).

2. Mns peaxiun 2N20 =2 Ny + O onpenennuTh: TEIIoBOH 2P QEeKT peaKiuu; BEIPAKEHUS TS
koHcTaHT K¢ 1 K, ¥ cooTHOIIEHNE MKy HUMH. ByeT JIn peakuus caMonpon3BOJIbHO IPOTEKATh
pu 100 °C.

3. Boeruncnuts [1P CaFy, ecniu B 1 tutpe Boabl pactBopsercs 0,0157 r aToi comu.

4. TlonGepute k03P HUIMEHTH B ypaBHEHUHU. Y KQKUTE OKUCIUTENh U BOCCTaHOBUTENb. Kakoit u3
SIIEMEHTOB OKHCIISIETCs, Kakoi BocctanaBnuBaerca? Al + KoCrp07 + HpS04 — Aly(S04)3 +
CF2(804)3 + K,S04 + H,O

5. dnarpamma ITypOe. Kakue naHHble MOXKHO MOJyYUTh B IJIaHE KOPPO3UU METAJIIOB HA OCHOBE
ATOM UarpamMmbi?

KagpeopaTIBDuX DK3AMEHAIIUMOHHBIW BUJIET N 3
Hucyunauna Xumus

1. 3akon I'ecca u ero cienctBus. TepMoxummuueckue ypaBHeHHs. PacueT TerioBbIX 23 HeKToB
XUMHYECKHUX PeaKIuii mo sHTansnusM oopazosanus (Ha npumepe 2 NO + Cl, =2 NOCI1) n
cropanus. [IpakTudeckast 3HaunMoCTh 3aKoHa ['ecca.

2. @ynkiun cocrosiaus cucremsl (U, H, G, S). Ux du3nyeckuii cMBICT U CBSI3b MEXKAY HUMHU. UTO
[0 ATUM HapaMeTpaM MOKHO onpeAeauTb? OTBeTbl 000CHOBATh U MOATBEPAUTH (POPMYITaMHU.

3. Beruucnuts pactBopumocts U [IP Ni(CN)y, eciu B 500 mi1 Boas! pactBopsercs 2,09.10 © r
COJIN.
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4 . YpaBuath Metoom noiypeakiumii: Clp + Kl + KOH = KCI + K103 + H,0

5. JI71st ralbBaHUYECKOTO dyieMeHTa Fe| Fe*? (1moms/m) || Ag*(0,1Momnb/m) |AQ yKa3aTh MOIIPHOCT
AJIEKTPOJIOB U HAIpaBJICHUE ABMKEHUS AJIEKTPOHOB BO BHemrHel nenu. Paccunrars 3/1C.
Kageopa IIBIuX 395K3AMEHAIIMOHHBIN BUJET N 4
Hucuyunauna Xumus

1. ITpunuun Jle-1llaTense. @akTOphl, BAUAIONUIME HA CABUT PABHOBECHUS XUMUUYECKON peaKkIiIvu.
[Tokazates Ha mpuMepe mosrydenus ammuaka U NHs .+ HyO = NH4sOHy |, paccunras
MIPEABAPHUTEIIBHO TEIIOBOM A (PEKT ATOM peaKium.

2. 'mpponus coneit. Ilokazare Ha npumepe KH7PO,. Crenenp un koHcTanTa ruiponusa. pH cpensl
pu Tuzposin3e coseil. CrmocoObl CIBUTa PaBHOBECHUS MPHU THAPOJIU3E.

3. Onpenenuth naBieHue B cocyae oobeMom 20 11 Ta30BOi CMecH MPU 20°C, cocrosimeii u3 2r
xjopa u 10r a3ora.

4. TTonbepute kod(hdunmentsl B ypasuerun: Al + KMn0,+ HpS0, — Al(S04)3 + MnS0,4 + Ko
S04 + Hy0. YKaxkuTe OKMCIUTENh 1 BOCCTAHOBUTEIH. Kakoi U3 3JIEMEHTOB OKUCIAETCS, KaKoi
BOCCTAaHABIIMBACTCS?

5. CKOJIBKO TPaMMOB HHKEJS M XJIOpa MOXKHO IOJYYHUTh MPH JISKTPOIH3E XJIOPUIa HUKEIS TIPH
Toke 8 A u BpeMeHu 2 yac. Brixo 1o Toky kaToiHOTO Tpoiecca 66 %.

Kagheopa I1BIuX 9K3AMEHAIIMUOHHBIN BUJET N5
Hucyunauna Xumus

1. F'oMOreHHBIN ¥ reTeporeHHbIN KaTtaau3. JIoOCTOMHCTBA U HEJJOCTATKH Ka)K0T0 METO/1a.
MexaHu3M IeUCTBUS KaTaau3aTopa Ha CKOPOCTh U Ha paBHOBecue peakiiuu. HapucoBaTh
SHEPreTUYECKYIO JruarpaMmy peakiuu 0e3 Karaau3aTopa U ¢ HUM.

2. DHTpOIIHUA, YTO OHA XapakTepusyer. I3MeHeHne 3HTPOIUHU B MPEesIax TOMOJIOTHYECKOTO psijia,
IIPU YCIIOKHEHUU MOJIEKYII, (ha30BbIX MEPEX0/1ax, C POCTOM TEMIIEPATYPhI, B PEaKIHIX C
ydacTueM razoo0pa3Hbix BemiecTB. [1osScHUTH Ha puMepax: TepMudeckoro pasinoxenus CaCOs u
B CHHTE3€ aMMHAaKa.

3. MoxHO 71 TpUroTOoBUTH pacTBop KoHueHntpamuei 0,01 M u 0,0005 M, eciun [1P=4,4.10"°.

4. PaccraButh K03 durents B ypaBHeHuu: KyS + KMnO,4 + H,SO4 — S + MnSO4 + KpSO4 +
H,0. Yka3arb OKHCIUTEIb U BOCCTAHOBUTEIb.

5. Koppo3us ¢ BOgopoaHOW U KHCIIOPOIHOM Aenonsapu3anuei. JKene3Has miacTHHKa B KOHTAKTE C
MeHOM HaxoauTcst B BogHoM pactBope KCl. 3anummre kaToMHBIN U aHOIHBIN MPOIecC KOPPO3UH
Y YpaBHEHHUE peaKIuil.

Kageopa 1BInX DK3AMEHAIIMOHHBIA BUJIET N 6
HAucyunauna Xumus

1. Btopoit 3akoH TepmonuHaMuKku. JHeprus ['ndoca. YcmoBrue caMOnpou3BOIBHOTO MPOTEKAHMS
IIPOLIECCOB M TEPMOJAMHAMMUYECKOE PABHOBECHE B M30JMPOBAHHOW CHCTEME. DHTAIBIMMHBIA U
SHTPONUIHBIN (akTopbl. PaBHOBECHas TemIiepaTypa peakiuu.

2. Cpenssii MU MIHOBEHHAas CKOPOCTb peakuuu. CKOpPOCTb TE€TEPOreHHBIX pPEaKLUil. 3aKoH
neicTBus Macc. MONIEKYISIPHOCTh W TOPSIAKM  peakiuu. OHEprus axkTHUBalUH. AKTHBHBIE
MOJIEKYJIBI.

3. Cxonbko Mouneld u Monekyin Haxoauted B 1 1 u 1 r CO? OnpenenuTs JaBieHHE ra30BOM cMecH,
nomerienHoi B 10 11 cocyn mpu T=298 K B konmuectBe 40 r CO 1 42 r Ny.

4. Paccunrars pH 0,2 M NH4OH; K, = 2.107

5. Koppo3usi ¢ BOIOpoAHON U KUCIOPOIHOM fenosspusanueil. JXKenezHas miacTUHKAa B KOHTAKTE ©
MeTHOM HaxoauTcsi B BogHOM pactBope KCl. 3anumunte KaToaHBIN ¥ aHOTHBIN MPOIEecC KOPPO3UH
Y ypaBHEHHUE pEaKLUi.

Kageopa I1BInX DK3AMEHAIIMOHHBINA BUJET N7
Hucyunauna Xumus

1. Dueprus Iub6ca. HeoOxomumocTs ee ompeneneHus. YCIOBUS CaMOIPOU3BOJIHLHOTO
IIPOTEKaHUsl IPOLECCOB M YCTAaHOBJEHUS paBHOBecus. VI3MEHEHME M pacdeT SHTPONUU IpU
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da3zoBbIx paBHOBecusix. OmnpeneneHue SHTPOMUU U YCIOBHH, TMpU KOTOPHIX OyAeT
caMonpou3BoibHO npoTekath peakuus: 2NO) + Oy & 2NOyp

2. I'maponu3s. BelpaxkeHust A1 CTENEHU U KOHCTaHThI TUAPOIN3a. PacueT KOHCTaHThl TUApPOIIN3a.
CocTaBbTe MOJIEKYISPHBIE U HOHHO-MOJIEKYJISIPHbIE YPaBHEHHS TUPOJIN3a, OMPEIEIUTE PEaKLUio
WX BOJHBIX PACTBOPOB:

a) ZnCly; 6) Cu(NOg),; B) FeSO..

3. Paccunrars pH 0,2 M NH, OH ; K, = 2.10°

4. Nana peaknusa: CO + Cl,= COCl;. Ucxonnsie konuentpauuu CO u xsopa paBusl 0,7 u 0,2 M.
BpluucianuTe KOHIIEHTpAallMM BCEX BEHIECTB B MOMEHT paBHoBecus, korma [Clz] = 0,1 M.
OnpenenuTb KOHCTAaHTY PABHOBECHUS ATON PEAKIIUH.

5. B kakom uHTepBane pH Hukenb M IMHK OyAyT KOpPpOAMPOBATH B YCIOBHUAX BOJOPOJIHOM
JENOospU3auu?

Kageopa 1BInX DK3AMEHAIIMOHHBIA BUJET N8
Hucyunauna Xumus

1. OcHOBHBIE 3aKOHBI XUMHUU: COXPAaHEHUE MaccChl, IOCTOSHCTBA COCTAaBAa, SKBUBAJIEHTOB. ['a30BbIe
3akoHbl (Yucmo ABoraapo, ypaBHeHwe MenaeneeBa-Kmaneipona, 3akoH SKBHUBAJICHTOB,
naplUuagbHble JABJICHMS a30B...). OKBUBAJIEHTHI PA3JIMYHBIX KJIACCOB BEILECTB (OKCHJbI, COJIH,
KHCITIOTBI, OCHOBAHMS).

2. DHepreTuueckas auarpamMma peakuud. CBsi3b SHEPrHMHM aKTHBALUHU C TEIUIOBBIM 3((EKTOM.
AKTUBHpOBaHHBIN KOMIUIEKC. BiausHue karanu3aropa Ha E,; W CKOpOCTH TIpsAMOM U 0OpaTHOMH
peaKuHuii.

3. YpaBHATH YpaBHEHHE PEAKIMU U Ha3BaTh OKUCIUTEIh U BOCCTAHOBUTENb. ONpeneuTh moiaer
au peakius camorpou3BosibHo: KNO, + K;Cr0O7 + HaSO4— KNO3 + Crp(SO4)3 + KoSO4 + H,0O
4. Kakoit u3 OKCHIOB JIerde BOCCTaHOBUTH Bojopoaom: Ag,0 + Hp; =2Ag + H,O wumu Cu,O + H,
= 2Cu + H20 OtBet 060CcHOBATh TEPMOJTUHAMUYICCKIMHE pacUYeTaMHU.

5. HanummTe ypaBHEHUS 3JEKTPOIHBIX MPOIECCOB, MOISIPHOCTH AJIEKTPOJIOB U TOKOOOpa3yrolen
peaxumn, paccumtaiite DJIC rampBaHmdeckoro siementa:  Fe| Fe? (0,001mons/m) || Ag*(0,01
Monb/T) | Ag

Kageopa 1BInX 3K3AMEHAIIMOHHBIA BUJET N9
HAucyuniuna Xumus

1. DHTpOmHsI TPOCTBHIX W CJIOXKHBIX BEMICCTB. DHTPONHMMHBIC JHArPAMMBI HHIUBHIYATBHBIX
BenecTB. Bo3pactanue (yObUIb) SHTPOMIUU B 3aBHCHUMOCTH OT CTPOCHHS BEIIECTB, IpU (ha30BbIX
nepexoax M B XHMHUYECKHMX pEaKIMsIX. I0Ka3aTh Ha IMpUMEpax I[OJy4YeHHs amMMHaka u
TepMuueckoro pasnoxenus CaCO3

2. BnusHue TeMmmepaTtypbl Ha CKOpOCTb XuMHueckoil peakuuu. IlpaBuno Bant-I'oddoda.
VYpaBHeHne AppeHuyca. DHeprus akTUBALMU M MPEAIKCIOHEHIMANBHBI  MHOXHUTENb - HX
buznyecKuil CMBbICI.

3. Boruncaute momnsipHocth pactBopa u pH 4 % pactBopa HCN. Kyucnorm = 8.10%

4. lana oopatumas peakmus: 4HCly) + Oy 2 2H0(y + 2Clyry Bsramcnnts AH%qs peaxIuu.
Kak noBnusitoT Ha paBHOBECHYIO KOHIIEHTPAIMIO XJIOpa CIEAYIOINE U3MEHEHUs: a) MOBBIIICHNE
TeMIEepaTyphl; 0) yBenudeHne OOIIEero JAaBIICHUS; B) YBEIWYCHHE KOHIIGHTPAIMH KHUCIOPOJa; T)
yBeJIMUYEHHE 00beMa PEaKIIMOHHOIO COCY/1a; 1) BBE/IEHUE KaTalu3aTropa.

5. DrexTponu3 BOJAHBIX pacTBOpoB. 3akonbsl Dapanes. Dnexrponus NaCl. 3anucats kaToaHbIC U
aHOJIHBIE PeaKIuU

Kageopa 1BInX 9K3AMEHAIIMOHHBINA BUJET N 10
Hucyunauna Xumus

1. CrannmaptHast cBoOoaHast sHeprusi [ mb60Oca oOpa3oBaHMs BEIIECTB M PACUYEThl CTaHIAPTHHIX
sHepruil ['m66ca xummuueckux peakuuid. Ilokaszats Ha npumepe 3F€nqy) + 4H20) 2 FesOum +
4H,y . OnpenenuTs paBHOBECHYIO TEMIIEPATYPy PEAKLIMU M KaKOW U3 (aKTOPOB DHTAIIbIMHHBIN
WJIH SHTPONUIHBIN SBISETCS TOMHUHHUPYIOIIUM B 3TOW PEAKIIMH MPH CTaHJAPTHBIX YCIOBUSIX?
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2. Ob6parumMble peakuu. 3aKkoH AEHCTBUA Macc M KoHCTaHThl paBHoBecua K. um K, . Mx
COOTHOIIEHHE [IJIsi TOMOT€HHBIX Ia3000pa3HbIX M KOHACHCUPOBAHHBIX cucTeM. CrocoObl cBUra
paBHOBECHUS pEaKIMM YKa3aHHOW B IIEPBOM BOIIPOCE.

3. Berunciauth KOHCTaHTY U creneHb aucconuanuu NH 4OH, ecnu koHUEHTpanus H*- woHos B
0,IM pacteope  NH 4OH pasna 10 °monn/n?

4. Jano ypaBuenue.MnO, + KCIO; + KOH— K;MnO; + KClI + H;O paccraButh
kod(durmenTsl. [oligeT mu peakuus B mpssMoM HarpaBieHun? OTBEeT 000CHOBATE.

5. CocraBbTe cxeMy u paccunrtaiite DJ[C raJbBaHMYECKOTO 3JIEMEHTa, B KOTOPOM OBl IpoTeKasia

peaxus: Zn + Co”" = Zn** + Co, eci KOHIGHTpALMs HOHOB B pacTBope: [Zn°*] =15
MOJIB/JT U [C02+] =0,01 monp/n
Kageopa 1BInX 3K3AMEHAIIMOHHBINA BUJIET N 11

1. Aucyunauna Xumus
2.00patuMble W HEOOpAaTUMBIC MPOIECCHL. YCJIOBHS HM3MEHEHHS HAMpaBICHHUS OOPaTUMBIX
XUMUYECKUX pPEaKIil. DHTAIBIUUHBIA W SHTPONMIHBIA (akTophl. PaBHOBECHAs TeMreparypa u
€€ OlIpeIeJIeHNE Ha IPUMEPE peaKLUu:
4HC|(F) + Oz(r) pud 2H20(r) + 2C|2(r) AH0298: -112,24 xJIx.
3. CteneHpb U KOHCTaHTa aucconanuu. CUIbHBIE U cabble JIEKTPOIUTHI. BUIbl KOHIIEHTpAIHi.
Pacuer cremenu auccommarnuu u pH pacTBOpoB Ha mpumepe ciaaObIX KHCIOT M OCHOBAHHIA.
Paccuurars pH u crenens nucconuanuu 0,1 M pactBopa yKCyCHOW KMCIIOTbI
4, Kakoii 00beM 3aHuMaroT 20 T Xj10pa npu 30°C u naBiernu 150 atm?
4. Koncranra paBHoBecus peakuuu Ny + 3Hy) 2 2 NH3y Ke=0,1 npu 673K. PaBHOBecHBbIE
koHueHTpanuu [Hy] = 0,6 mons/n; [NH3] = 0,18 monb/n. BeruncnuTh HauanbHYI0 U paBHOBECHYIO
KOHIEHTpALMH a30Ta.
5. CranpHasi KOHCTPYKLMSI HaXoAUTCA B MOpPCKOW Boje. Kakue mpoiiecchl MpOTEKalOT MpU ee
koppo3un? Kak H3MEHUTCS KOPPO3HMOHHBIM TPOIECC, €CIIM K KOHCTPYKUIHUHM TPUCOCIUHUTH
LIUHKOBBINA MPOTEKTOP?
Kageopa 1BInX 9K3AMEHAIIMOHHBIA BUJET N 12
HAucyunauna Xumus
1. Ilpunuun Jle-Ilatenbe. @akTopbl, BAUSIOUIME HA CABUT PABHOBECHUS XMMUYECKOM PEAKIIMHU.
[Tokazate Ha mpuMepax noiydenus ammuaka 1 NHj 1+ HoO 5 = NH,OH,,
2. Tepmonunamuueckas cucrema. Bumsl cuctem. CoctossHre cucTeMbl. DYHKITUU COCTOSTHUSI U
napaMeTpbl CHUCTeMbl. BHyTpeHHssT sHeprusi (ee (U3NYECKUH CMBICI) U DHTAJBIHUS CHCTEMBI.
[IpakTUueckoe MpUMEHEHNE FTUX BEIIMYUHMH.
3. IIpu BoccTanoBneHuu BogopoioM 1,34 r okcuaa snementa odpazoBanocs 0,324 r BoAbL.
OnpenenuTs SKBUBAJIEHTHYIO MAacCy JIByXBaJIGHTHOTO 3JeMeHTa. YTo 3To 3a 31eMeHT?.
5. Berancrnre pH i pOH 1 crenens aucconmanuy pactBopa:8 % pactsop HF K =6,61.10™.
[TnoTHOCTH pacTBOpa paBHa 1,2 r/em®
6. Uepes pactBop FeCl, mponyctunu Tok cuimoit 3A B Teuenun 10 Mmunyt Paccuurath maccy
JKeles3a BblienuBLIerocs: Ha katonax npu B,= 80 %. Kakas napamiensHas peakuus NpoTeKaeT
HapsAy C BbIIEJIEHUEM Xkene3a Ha kaTone?Kakoi ra3 u B KakOM KOJIMYECTBE BBIJCIHIICA Ha
uHepTHbIX aHonax npu 100 % BeIxoze 1o Toky.?

Kageopa 1BInX 9K3AMEHAIIUMOHHBINA BUJET N 13
Hucyunauna Xumus

1. TlomAaTHEe O CKOPOCTM XMMHMYECKMX peakuuil. CpenHsis U MTHOBEHHAsl CKOPOCTb PEaKIMH.
OHeprusi akTHBALlMK Tpoliecca B OOBIYHON peakiuu M TPH HCHOJIb30BAHMU KaTalln3aTopa.
CKOpOCTb reTepOreHHBIX peakluii U uX 0co0eHHOCTH. [IopsII0K U MOJIEKYNIIPHOCTD PEaKIUH.

2. Ionbepute koddduumentsl B ypaBuennu Bi,O3 + KOH + Br, — KBiO3; + KBr + H0 .
VYKaXuTe OKHCIWUTEIb M BOCCTAaHOBHUTENb. Kakoil W3 DJJIEMEHTOB OKHUCISAETCS, KaKou
BOCCTaHaBIMBaeTcA? TONAET JM JaHHas peakuus B MpsMoM HampasieHuH? OTBeT 000CHOBAThH
pacyeToMm.

3. Haittu pH u xoHuenTpauuto ruapokcua-uona 0,1 % CHsCOOH , p =1 r/em®
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4. VicxonHble KOHIIEHTpAIMH a30Ta U Bogopoaa B cucteme: Nj y + 3Hy (n 2 2NHs(py 6 [No]
= 2 Momb/1, [H2]= 8 monw/n. K MomeHTy HacTymieHus paBHOBecHs mpopearuposaio 10%
MCXOJHOI0 KOJHMYECTBa a30Ta. Bo CKOJIIbKO pa3 M3MEHUTCS JaBlIEHUE MOCIe MPUXOAa PEaklnu K
pasrosecnio. T = 500°C.

5. CocraBbTe cxeMy u paccunTtaiite DJ[C raJbBaHMYECKOTO 3JIEMEHTa, B KOTOPOM OBl IpoTeKasia

peaKiys: Cd + Cu* = Cd*" + Cu, ecin koHIeHTpanus HOHOB B pactope: [Cd*"] = 0,1
MOJIB/JT U [Cu2+] =0,01 monp/n
Kageopa I1BInX 3K3AMEHAHHOHHBIﬁ BUHJET N 14

Hucyunauna Xumus

1. CBa3p cTannapTHOi sHeprun ['m66ca peakuu ¢ KOHCTaHTOW paBHOBecHdA. CBsa3b Mexny K, u
K. 3aBucHMOCTbh KOHCTAHTBI CKOPOCTH PEaKLMU B 3aBUCUMOCTH OT TEMIIEPaTypBhI.

2. 3akonsl Payns. D0ymuockonus u kpuockomus. OcMmoc u ocMoTHYecKoe naBieHue. CuiabHbIe
U cinalble 37eKTpoiauThl. CTeneHp AUCCOUAIMKN U KOHCTaHTa qucconuaiui. OT 4ero 3aBUCST 3TU
BEJTUYUHBI?

3. Bo ckoibko pa3 pacTBopuMOcTh (MoJb/i1) Fe(OH),, 6oabine pactBopumoctr Fe(OH) 3, ecnu
IP;=5-10"°; TIP ,=3,8-10% |

4. KNO; + KMnO4 + KOH — KNO3 + K;MnO4 + H;0. PaccraButh k03 PuIMeHThI, yKa3aTh
OKUCIUTENh U BOCCTAHOBHTEID. [loii1eT T caMOnpoOn3BOJIBHO Peakiys B MPSIMOM HAIPABICHUH?
O060cHOBaTh OTBET PACYETOM.

5. DIIeKTponM3 PpaciuiaBOB U PacTBOpOB. B ueM 3akmroyarorcs OCOOCHHOCTH JJIEKTPOJU3a B
BOJHBIX pacTBopax? YUTo Takoe BBIXOJI MO TOKY U MEPEHAIPSIKEHUE PeaKIuu?

Kageopa 1BInX 9K3AMEHAIIMOHHBIA BUJET N 15
HAucyunauna Xumus

1. O6patumsble peakuuu. 3aKOH AEHCTBHUs Macc M KOHCTaHThI paBHoBecHsa K. u K, Bzaumocss3b
9TUX BEIMYMH Ui  roMoreHHbix raszoobpasubix 4HCly + Oyp < 2H20yp + 2Clypy m
KoHaeHcupoBaHHbIX cucteM CaCO3 = CaO + CO,.

2. I'mpponus coneil. CreneHb W KOHCTaHTa ruaposinza. dusmueckuil CMbICI 3TUX BEIUYHH?
Crynenyarsiii ruapou3 Ha npumepe ZnCl, u Na,HPO,. Baustaue temneparyps Ha K. Kakuvu
croco0aMu MOHO MOJABUT THAPOIH3?

3. Paccunrats koHuenTpaumo nonos H', OH ‘upH 0,5 % pactopa NH,OH

4. Ilonb3ysck TaONUYHBIMU TaHHBIMU, paccunTatbh AH®p98 peakiun CO(y + HoO = CO, () + Ha ()
Omnpenenutb: a) AU®yg peakuuu; 0) CKOIBKO TpaMMOB M CKOJbko nuTpoB CO BCTymwio B
peakiuio, eciu Beieamiock 14,66 kJx terna (H.y.)?

5. CranbHas netanb ObUla TalbBaHUYECKH OIIMHKOBaHA 3a 1 yac 40 MUHYT B BOJHOM pacTBOpeE
ZnSQ,4 Macca nokpsiTust coctaBuina 7,84 , B,= 72,2%. Uemy Obl1a paBHa cujia Toka?

Kageopa 1BInX D9K3AMEHAIIMOHHBI BUJIET N 16
Hucyunauna Xumus

1. DHeprus axkTUBALMM, TEPEXOAHOE COCTOSHHME M AKTUBUPOBAHHBIN KOMIUIEKC Ha MIpPHUMEPE
OJHOCTaIMIHON peakuuu. HapucoBars n1uarpammy peakiuu.

2. CryneHyaTasi 1MCCOLMALINS 3JIEKTPOJIUTOB B pacTBopax. KOHCTaHTHI AMCCOLMALIMM KUCIOT U
ocHoBaHui. OCHOBHbIE, KMCIIBIE U cpeHue conu. VX nuccounanus.

3. Onpenennts pacTBOpUMOCTh AgrS, ecnu ero [IP = 6.10°° . Kak m3menuTCs pPacTBOPUMOCTD
AQ;S ecru B pactBop no6asuth 0,5 M KS

4. Bpbluucauth KoHIEHTpauuto HoHoB Bojpopona u pH B 0,01 M NaOH u 0,01 M pactBope
NH,OH.

5. Paccunraiite 3/1C snemeHTa Pt/Co®* 0,01; Co®" 10* /1 Cr* 10'3, Cr¥ , 10°M/n/ Pt, .Vkaxure
PEaKIMH U TMOJSIPHOCTD JIEKTPOJIOB.

Kageopa 1BInX 9K3AMEHAIIMOHHBINA BUJET N 17
HAucuyunauna_ Xumus

1. OxkucIUTEN HO-BOCCTAHOBUTENIbHBIE peakiuu. Kpurepuu, onpenesnsomnye HarnpaBieHUE 3TUX
peakuuii. Meroa nosypeakuuii 1uis moadopa Ko3QpGUIUEeHTOB YpaBHEHUI HAa IPUMEPE PEAKIIUH:
Cu,S + HNO; (komt) = CU(N03)2 + H,SO, + NO
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2. OCOOEHHOCTH KHHETHUKU TE€TEePOTEHHBIX peakiuil. ['OMOreHHBIi M TeTepOreHHbBIN KaTaius.
JlocroMHCTBa W HENOCTAaTKM TOMOT€HHOTO M TETEepPOreHHOro Karanuza. YTo HeoOXoIumo
NPENPUHATH, YTOOBl YBETUYUTh TPOU3BOAUTEIBHOCTh PEAKTOPA MPHU T'€TEPOreHHOM KaTaiuse.
[TprunHBI U3MEHEHUs CKOPOCTH pEeakluu Mpu BBEICHUH Kartanu3aropa. HapucoBaTh nuarpaMmel
peakuuu. Biuser nmu katanu3aTop Ha paBHOBECHE U TeToBoi 3 dekt peakunn?

3. Onpenenute pH pactBopa, conepxariero B 11 0,351 NH,OH.

4. Jna peakuun 2CUgs + 1/205r) = CuOgs AH9g  KOTOpOI cocraBiser -167,6 kJ[x,
paccuuTaTh: a)CKOJIBKO JUTPOB KHUCIOpPOJa BCTYHIIO B PEaKiuio, eciu Belaenuiaoch 335,2 k/x
terta? 0) AU®,gg peakiuu (B udpax).

5. CKOJIBKO TpamMMOB CEpPHOH KHUCJIOThI 00pa3zyeTcsi OKOJO HEpacTBOPUMOIO aHoja Mpu
anekTponinze BoaHoro pactBopa Na,SO,, ecimm Ha 3TOM ke aHoJe BhIAenuiIock 1,12 m kuciopoaa
(n.y.). PaccunTaTh Maccy ra3a o6pa3oBaBIIErocsi Ha KaTo/Ie.

Kageopa 1BInX DK3AMEHAIIMOHHBIN BUJET N 18
Hucyunauna Xumus

1. OcHOBHBIE 3aKOHBI XUMHUU: COXPAaHEHUE MACChl, IOCTOSIHCTBA COCTaBa, SKBUBAJICHTOB. |'a30BbIe
3akoHbl. (Yuciao ABoraapo, ypaBHeHue MenzeneeBa-KnanelipoHa,3akoH 3KBHBAJICHTOB).
OKBUBAJIEHTHI Pa3JIMYHbIX KJIACCOB BEIIECTB (OKCHIbI, COJIU, KUCIOThI, OCHOBAHUS).

2.MexaHu3M U CTaIUHHOCTb peakiuil. MONeKyIIpPHOCTh AIIEMEHTAPHBIX CTaAUNd H
JHEPreTUYEeCKas auarpaMMa MHOTIOCTaIuHHOM peakuuu. Jlumutupyromas cragud. [lopsgok
peaxIuu.

3. 3akoH I'ecca u ero cneacrBus. Tepmoxumuueckue ypaBHeHUs. Pacuer TemnoBbix 3¢(deKkToB
XUMHYeCKHX peaknuii. [loka3aTe Ha mpuMepe peakiuy CUHTe3a aMMHUaKa.

4. Ins peaknun 2N20 = 2 Ny +O, onpenennth: 1) paBHOBECHBIC KOHIICHTPAITUHM BEIIECTB, ©CIH
ucxognas [N,O] = 0,2 M, a k MOMeHTy paBHOBecus mpopearupoBaiio 20 % 3aKkuCH a30Ta;
Ompenenuts K, u K.

5. Kak nmpoTekaeT Koppo3usi XpOMHUPOBAHHOTO CTAJILHOTO M3AENUs: a) B KUCION U 0) HeHTpaIbHOU
cpele Ipd HapyUIeHMM LENOCTHOCTH MOKphITUA? CocTaBbT€ CXE€Mbl KOPPO3MOHHBIX
raJIbBAHUYECKUX DJIEMEHTOB U 3aIUIINTE YPABHEHUS PEAKIIHIA.

Kageopa 1BIuX 9K3AMEHAIIMOHHBINA BUJIET N 19
Hucuyunauna Xumus

1. Onpexemuts pH 0,01 M HC1 1 0,1 M HCN (K = 8.10™).

2.3ak0oH JeHCTBUS Macc. 3aBHCHUMOCTb CKOPOCTH XHMHYECKOM peakuuu OT KOHILIEHTpalHuu
peareHToB M Temmeparypbl. DHeprus axktuBauuu. llopsaku peakiuu. KoHCTaHTBI CKOpPOCTH U
paBHOBECHS.

3. DHrponus. DHTpONMHHBIE IUarpaMMbl HWHAWBUIYaJIbHBIX BellecTB. Bospactanue (yObuib)
SHTPONHUM B 3aBHCHUMOCTH OT CTPOEHHUS BELIECTB, MpU (Pa30BbIX Mepexofax U B XUMHUYECKUX
peaKIMsX.

4. Nana peaxkuusi: CO + Cly = COCl,. Ucxoansle koHuenTpauun CO u xnopa pasasl 0,5 u 0,2
M. OrmpeenuTh paBHOBECHBIC KOHIICHTPAIIMU BCEX BELIECTB B MOMEHT BpeMmeHH, korja [Cly] =
0,1 M. PaccunrtaTh KOHCTAaHTY PaBHOBECHS PEAKIIUH.

5. OnpenenuTh TEMIIEpaTypy, BbIllle KOTOPOi Bo3MoskHa peakuus: 2HS + 30, = 2 H,0 + 2 SO,.
Bce BemecTBa razoodpassbl. et iu peakius caMOnpou3BOJIbHO MPH CTaHJAPTHBIX YCIOBHSIX?
OHTPONUUHBINA WM SHTANBIIUAHBINA (GaKTOp ONpeaessieT NPOTeKaHue peakuu?

Kageopa I1BInX DK3AMEHAIIMOHHBINA BUJIET N 20
Hucyunauna Xumus

1. BrausHue Temmeparypbl Ha CKOpocTh Xxumuyecko peakuuu. Ilpasuno Baut-T'odda.
VYpaBHeHue AppeHuyca. DHEprus akTHUBAlMM M MPEIIKCIIOHEHLUUAIbHBIA  MHOXHUTEIb - HMX
¢usnuecknii cmpicit. Kak MokHO caBuHYTHh paBHOBecue peakiuu 2N,0 = 2 N, +O, B oOpatHOM
HanpasiieHud, ecau AHy, < 0.

2. BeraucnuTh KOHIEHTpanuto noHoB Bojopoaa u pH B 0,01 % pactBope NaOH.
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3. Mns peakuuu 2N,0 = 2 N +O; onpenenuts: 1) paBHOBECHBIC KOHIIGHTPAIIMH BEIECTB, €CIIU
ucxoguas [N20]=0,2 M, a k MomeHTy paBHOBecHsi mpopearupoBasio 20 % 3akucu a3ora;
Omnpenemuts K, 1 Kc. 2) Bo CKOIBKO pa3 U3MEHHTCA JaBJIEHUE IIPH PABHOBECHHU 10 CPABHEHHIO C
HCXOJHBIM COCTOSTHUEM?

4. SnCl;, + K;Cr,07 + HCl — SnCl,4 + CrCl; + KCI + H,0. PaccraButh KO3 GHUIMEHTHI, yKa3aTh
OKHUCJIUTEJIb U BOCCTAaHOBUTENb. [loleT 11 caMOonpor3BOIBHO peaklys B MPsIMOM HalpaBieHUH?
O060cHOBaTh OTBET PACYETOM.

5. Jlis raapBaHHYECKOro sjeMeHTa Fe| Fe*? (0,001moms/m) || Ag'(0,1momb/m) |AQ yka3aTh
MOJIIPHOCTH AJICKTPOJIOB U HANPABJICHHUE JIBHKEHHS DJIEKTPOHOB BO BHEITHEW memnu. Paccumrarh

S/C.

Kageopa I1BInX 3K3AMEHAHHOHHBIFI BUJET N 21
Jucyunauna XuMust
1. OKHCIUTENFHO-BOCCTAHOBUTEIFHBIE ¥ OOMEHHBIE peakiuuu. Kpurepuu, ompenesironme

HaIpaBJICHUE 3TUX peakiui. PaccTaBUTh KO3 (GUIIMEHTHI U TIOKa3aTh HA MPUMEPE PEAKIIHH:

Al + KMnO,4 + H;SO;— Aly(SO4); + MnSO,4 + KySO4 + H,O moitner v gaHHas peakius
camoIpou3BoJIbHO? OTBET 00OCHOBATH PACUCTOM.

2. Paccumrath TeroBoi 3 ekt mporecCa u paBHOBECHYIO TeMIIEPaTypy IS PEaKIuu:

AlLC; (o + 60, = 2Al,05() + 3CO,. Kakoe xoun-Bo Teruia BeiaenuThes npu oopaszosanun 10 1 CO,.
3. Haiitu pH u xonuentparuto rugapokcua-uona 6 % CH3COOH ,p=1,1 r/em®

4. TepmonuHamuuecKasi cuctemMa. Buapl cucteM. BHYTpeHHSIS SHEPIHs, SHTAJIBIIHS, YHTPOIUS U
sHeprusi [mb06ca cucrempl. X (pu3myueckuii CMBICI, B3aUMOCBSI3b M NIPAKTHYECKOE MPUMCHECHUE
JTHUX BEJIMYHH.

5. IlpuuuHBl BO3HWKHOBEHHUS TallbBaHOMAp TpuU Koppo3uu. CrocoObl 3aluThl METAIOB OT
KOPPO3HH.

Kageopa 1BInX DK3AMEHAIIMOHHBIA BUJET N 22
HAucyunauna Xumus

1. FoMOTeHHBII U TeTepOreHHbIN KaTanu3. BiusHue kaTanu3aropa Ha Oapbep MpsSMOi U 00paTHOU
XUMHYecKor peakiuu. Karanum3z u xumuyeckoe paBHOBecue. JlOCTOMHCTBA W HEIOCTaTKH
TOMOTE€HHOTO ¥ TeTEPOTCHHOTO KaTaJIn3a.

2. Paccuurats pH u crenens nuccounanuu 0,1% pactsopa NH,OH, K, =1,8.10 >

3. TereporeHHoe paBHOBECHE OCAJOK - HACBHIIICHHBIA pPAacTBOP TPYAHO PACTBOPHMOIO
AIIEKTPOJIUTA. Paccunrars [1P naceimennoro pactopa Al(OH); eciu KoHIIEHTpaust
nonoB OH B Hem paBHa 107 m/1. Kak MOXHO CABUHYTHh PAaBHOBECHE B ATOM Cilydae B IPSIMOM M
o0paTHOM HampaBleHUsX?

4. AH®9g peaktmut Cds) + 1/205r) = CdOgy) cocTaBnster - 256,43 xJx. Onpenenuts: a) AU
peakiuu B nudpax; 6) ckoiabko Mojeid Cd HeoOXO0IUMO B35ATh, YTOOBI BHIACTHIOCH 628 K]k
Tera?

5. CocraBbTe cxemy u paccuutaiite D/[C rarbBaHUYECKOTO 3JEMEHTa, B KOTOPOM ObI MpoTekana

peaKxius: Ni + Ag" = Ni** + Ag, ecin koHueHTpauus moHoB B pactBope: [Ni’*] = 0,01
mons/1m 1 [Ag'] = 0,1 Mons/n
Kageopa I1BInX 3K3AMEHA]_[I/IOHHI)II71 BUJUET N 23

Hucyunauna Xumus
1. KoHcTaHTa CKOpOCTH. DHEPTHsl aKTUBALMH ITpoliecca. AKTUBUPOBAHHBINM KOMIUIEKC. AKTHBHBIE
MOJIeKyJbl (pacmpenenenue MakcBemna). OHeEprust aKTUBAIMM, IEPEXOJHOE COCTOSHUE U
AKTUBUPOBAHHBIA KOMIUIEKC Ha NpPHUMEpPE OJHOCTAAMNHON peakuuu. HapucoBaTe auarpammy
peakuuy. BivsiHue Temneparypsl Ha CKOPOCTb XUMUUYECKOU pEaKLvy.
2. CKOIBKO Teruia BBIIENHUTCS IpH 00pa3zoBaHuM | Kr kpeMmHUS 1o peakuuu SiOp + 2M(Q () =
ZMQO(TB)+ Si(TB);

Halitn paBHOBECHYIO TeMIlepaTypy AAHHOW pEaKIUH.
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3. PaccraButh KO3 HUIMEHTH M MOKa3aTh Ha npumepe peakiuu Fe0O; + KNO; + KOH—
K,FeO4 + KNO3 + H,0

OTBeTuTh HA BONPOC, MOHAET JIM JaHHAS PEAKIUs CaMonpou3BoibHO? OTBET 00OCHOBATH
pacueTom.
4. OnpenenuTh JaBJICHHUE B cocynne o0bemMoM 14 11 ra30BO¥ cMecu mpu 20°C, cocrosimeii u3 18 r
xJjopa u 12 r a3ora.
5. 3anumuTe ypaBHEHHUS 3JIEKTPOJHBIX MPOLECCOB U TOKOOOpAa3yIoIel peakiuu, paccuuTaiTe
D/IC ranpBannyeckoro saementa: Cu | CU2+(O,01MOJ'IB/J'I) || Ag*(0,1 mons/m) | Ag

Kageopa NBInX DK3AMEHAIIMOHHBI BUJET N 24
Hucyunauna Xumus
1. Teopus snekrponauTudeckoil quccornuannu. CriocoOb! BepakeHus: KoHIeHTpauid. CHiIbHbIE U
cnabpie anekTponauThl. CTeneHb W KOHCTaHTa nuccouuauuu. Haditu pH u KoHueHTpanuio
ruapokcua-nona 6 % CHsCOOH (p = 1,1 r/em’)
2. TepmonuHamuueckas cucrema. Buasl cuctem. CocTosiHME cUCTeMbl. BHYTpeHHsIsT SHEeprus u
SHTANBIUS cUcTeMbl. DUZUUYECKUNA CMBICI 3TUX BEIUYHMH U B3aUMOCBS3b MEXIY HUMH.
3. IIpu kakux yciaoBusX Hago Bectu peakiuio Ny i + 3H; () < Equation.3 2 NHs (), AH0298: -

92,3 x>k, 4TOOBI MOTYYUTh MaKCUMAaJIbHBIN BbIX0A amMmmuaka? Kak 00bsSCHUTH, YTO Ha MPAKTUKE
CHHTE3 aMMHaKa BEAYT [IPH BHICOKHX HABJICHHSIX U Temieparype (400-500°C)?

4. Boraucnuts pH 0,1% pactBopa Ca(OH); ecnu ero [1P = 5,5.10°.

5. PadgunupoBanue MeTaysioB M moiydyeHue Meau. ONHUIIKUTE MPOLECCHl, MPOTEKAIoIINe MpU
AIEKTPOXUMUUYECKOM CIIOCO0E MOITYyUEHUST METH.

Kageopa IBIuX 9K3AMEHAIIMOHHBIN BUJET N 25
Hucuuniuna Xumus

1. CrangapTHple DHTAIBIUU OOpPa30BaHHMSA TPOCTHIX M CIOXKHBIX BEIICCTB. ODHTPOMHUS U
TEPMOJMHAMHUYECKAs BEPOSTHOCTh. He mpoBOAs pacdeToB yKa3aTh B KaKMX PEAKIUSX IHTPOIHS
BO3PACTaeT, a B KAKUX YMEHbIIIAeTCs?

PC|5(F) 2 PC|3(F) + Clz(r); C(Fp) + 2H2(r) 2 CH4(F); CO(F) + HzO(F) 2 Hz(r) + COz(r) OTBeTHI
000CHOBATb.

2. T'ereporeHHoe paBHOBeCHE OCAJIOK - HACBIIIEHHBIH pacTBOp. Hammcars Beipakenue [1P s
Cr(OH); u paccunTaTh pacTBOPUMOCTH 3TOTO COCIAMHEHHS B M/J M /1. YCIOBUS OCAXKICHUS U
pacTBOPEHHS OCAIKOB.

3. BHyTpeHHSSI 3HEpPTHS W JHTAIBIHUS CUCTeMBbl. [IpakTHdeckoe NMPHUMEHEHHWE JTUX BEIIMYHH.
[TepBbliii 3aK0H TepMOAUHAMUKU. DHTanbnus. TernoBbie 23QdexTsl peakuuii QV u Qp. DHA0 - u
IK30TEPMHUCCKUEC PEAKIIHH.

4. TIpu kakoM oOIIeM JaBJICHUH JOJDKHA HAXOAUTHCsS paBHOBecHas cuctema PCls ) = PClyy +
Cly(r), uT06sI maprmansroe asienue PCls mpu 250°C Gbuto pasuo latm. K= 1,78.

5. IIpu snexTponusze BoaHbIx pactBopoB MgSO,4 u CuSO,4 B 1BYX MOCIIEIOBATENTHFHO COEAMHEHHBIX
JIEKTPOJIN3Eepax Ha KaToJe OJHOTrO W3 HuX BhImenmiock 0,2 T Bomoponma. Paccumrarh Maccel

BEIIIeCTB, 00pa30BaBIINXCA HA BCEX APYTHX AIIEKTPOoax (aHOJbI HE PAaCTBOPUMBIE) MPHU BBIXO/E MO
Toky 100%.

IlepeuyeHb BONPOCOB M 33/IaHUI IJIS MOATOTOBKH K 3K3aMeHY
(OINK-1: MOIIK-1.1)

1. OcHOBHbBIE 3aKOHBI XHMHHU (COXpaHEHHE MAacCChl, MOCTOSHCTBA COCTaBa, SKBHUBAJICHTOB.
["a3oBbie 3akoHBI (ABoOranapo, MenneneeBa-Kamneiipona). [lapruanpabie naBieHus Ta30B. 3aKOH
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SKBUBAJIEHTOB. OCHOBHBIE MOHATHS XUMUU (aTOM, XUMHUYECKUN JIEMEHT, U30TOIBI, MOJIEKYIA,
MOH, CBOOOHBIN pajrKajl, MOJb U YKBUBAJICHT).

Xumnueckasi Gopmyna. AOCOMIOTHBIE M OTHOCHTENbHBIE MacChl aTOMOB. ATOMHas €IWHUIIA
Maccbl. Yucno Aporaapo. OTHocuTenbHash MOJEKyJsipHas Macca. Monbs. MousipHas wmacca.
OKBUBAJIECHTHI Pa3IMYHbIX KJIACCOB BEILIECTB.

2. TepmonuHamuueckasi cucrema. Buasl cuctem. CocTosiHMEe cucTeMbl. BHyTpeHHss1 3HEprus u
SHTaNbNUsA  cucreMmsbl. [IpakTMdeckoe npuMeHeHuMe OSTUX BenuuuH. llepBwlii  3aKOH
TEPMOJAMHAMHUKHA. OHTanbnusa. TemmoBeie dddexte peaknuii Qv m Qp. DHmo - wu
JK30TEPMHUUYECKUE PEAKIIVH.

Cranpaptabie ycnoBus. CranpapTHble cocTosiHMsS. CTaHAapTHbIE SHTANBIUU  00pa30BaHUS
IIPOCTBIX U CJIOKHBIX BEIIECTB. DHTPOINS U TEPMOJAUHAMUYECKAS BEPOSTHOCTbD.

3akoH ['ecca n ero cnenctBus. Tepmoxumudeckue ypaBHeHUs. PacueT TeruioBbIX 3(QeKToB
XUMHUUYECKHUX peakiuil. DHTponus. BTopoii 3aK0H TepMOJUHAMUKU. Y CIIOBUE CAMOIIPOU3BOJIBHOTO
IIPOTEKaHHUs NIPOLIECCOB U TEPMOJUHAMUYECKOE PABHOBECHE B U30JIMPOBAHHOW CHCTEME. DHEprus
['n66ca. YciaoBus caMOIPOU3BOJILHOTO TPOTEKAaHHWs IPOLECCOB M PABHOBECHS B 3aKPBITHIX
cucrtemax. @as3oBble paBHOBECHSA. OHEPreTHYECKas JIuarpaMma peakluu. TpeTuil 3aKoH
TEPMOJAUHAMHUKU. AOCOIIOTHAs DSHTPONMS MPOCTBIX M CIOXKHBIX BEIIECTB. OHTPOIHUIHbBIE
JMarpaMMbl MHIUBUAYaJbHBIX BellecTB. Bo3pactanue (yOblib) SHTPONMM B 3aBUCHUMOCTHU OT
CTpPOEHMSI BELIECTB, NpH (a30BbIX MEpexoJax M B XHUMHUYECKUX peakuusax. CBA3b 3HEPruu
aKTUBALMU C TEIUIOBBIM 3 dexToM. OOpaTtumblie 1 HEOOPATUMBbIE IPOLIECCHI. Y CIOBUS U3MEHEHHUS
HampaBiIeHUs OOpPaTUMBIX XMMHYECKHX pPEaKUWH. DHTAIBIMUUHBIA W SHTPOMHUHBIA (DAKTOPHI.
Temneparypa uaBepcun peakuuu. CBs3b cTangapTHOH sHeprun ['n606ca peakuy ¢ ee KOHCTAaHTON
paBHOBECHs. 3aBUCHMOCTh KOHCTaHTbl paBHOBEcHsI OT TeMmIiiepaTypbl. CTaHnapTHas cBoOOJHas
sHeprus ['mb0ca oOpazoBaHMsI BEIECTB M PACUEThl CTAHIAPTHBIX 3Hepruil I'mb6Oca XxuMHUIeckux
peaKuHnii.

3. Kuneruka xmmmyeckux peakuuil. CpenHssi U MIHOBEHHas CKOpOCTb peakiuu. CKopocTb
IFeTEepOreHHBbIX peakluuid. 3aKOH JAEWCTBUA MacC. 3aBUCUMOCTb CKOPOCTHM OT KOHIEHTpAlUuu
pearenToB. llopsakum peaknuu. KoHcTaHTa cKopocTH. OHEprus akTUBAaLUU  IIpoLecca.
AKTHBUpPOBAaHHBIA KOMILUIEKC. AKTHUBHBIE MOJEKYJbl (pacmpeneneHue Makcpeuia). DHeprus
AKTHUBALIUHU, NIEPEXOHOE COCTOSIHUE M aKTMBUPOBAHHBIM KOMILJIEKC HA IIPUMEPE OJHOCTAJAMUHON
peakuuu. BrnusHue temieparypbl Ha CKOpocTbh XxuMmuueckoil peakuuu. IlpaBuno Baut-I'odda.
VYpaBHeHne AppeHnyca. ODHEprus akTUBALUM WM MPEAIKCIOHEHIWAIBHBIA  MHOXHUTENIb - HX
¢uznueckuit cMbici. ['OMOTE€HHBIM U reTeporeHHbld KaTanus. ['oMoreHHb Kartanu3. Biushue
KaTaJln3aTropa Ha SHEepreTHuecKuil 6aprep npsiMoit 1 oopaTHOI XuMudeckoil peakuuu. Katanusz u
XUMHYECKOE paBHOBecHE. JIOCTOMHCTBA M HEIOCTAaTKM ATOTO BHMJA Karaiau3a. l'eTeporeHHbIN
KaTaJiu3 U ero ocoOeHHOCTH. [IpoMeXyTouHble COEIMHEHHs B TETEPOI€HHOM KaTajus3e.
JlocTOMHCTBA M HEAOCTATKY IETEPOreHHOro Karanusa. BimsHue karanusaropa Ha E.« 1 ckopocTn
npsaMoil u oOpatHoW peakuuil. [IpuHIMO MOABMXKHOIrO (JIUHaAMHUYecKoro) pasHoBecust Jle-
Hlarense. OOpatumble peakuuH. 3aKOH JEHCTBHS Macc M KoHcTaHThl paBHoBecus K. m K, . HMx
COOTHOILIEHHE JJIsi TOMOTEHHBIX Ta3000pa3HBIX M KOHJIEHCHPOBAHHBIX CHCTEM. MeXaHM3M U
CTaJIMMHOCTD peakiuii. MoneKyasspHOCTh (MOPAIOK) dJIEMEHTAPHBIX CTaAuil U quarpammbl  EakTt-
IIyTh MHOTOCTaJMHHON peakuuu. Jlumutnpyromas cragus. CBsi3b KOHCTAHT CKOPOCTEN U dHEPTUui
aKTUBALIMM TPSIMOM M 0OpaTHOW XMMHYECKOM peaklMd COOTBETCTBEHHO C KOHCTAHTOM
paBHOBECHsI U TEIJIOBBIM 3(PdekToM peakiuu. OCOOEHHOCTH TI'eTePOreHHOT0 paBHOBECUS U
MaTeMaTUYeCKOM 3aIIMCH KOHCTAHT PaBHOBECHUS T€TEPOr€HHBIX XUMUUECKUX PEAKIIHM.

4. Teopust IEKTPOIUTHUECKON Aucconuanuu Appenuyca. CTeneHb M KOHCTaHTa JUCCOLUALNY.
Bunel xonuentpaumii. Pacuer cremenu auccouuanuu U pH pacTBopoB Ha mpumepe cialbIx
KHCIOT M OCHOBaHMHU. [luccoumanus s3nexTpoiautoB. MonHHoe npoumsBenenue Bogasl. [llkama
KUCIoTHOCTH. HelTpanbHble, KUCIbIe U HiesIouHble pacTBOphl U uX pH. CriocoObl moAKUCIEHUs U
NOLIEIaYBaHUS BOJIHBIX pacTBOpPOB. Crioco6b1 BBIPAXECHUS KOHLIEHTpalui
(mponemoHcTpupoBath Ha npumepe HySOs). CryneHuaras auccounuanyisi SJIEKTPOIHUTOB B
pactBopax. KoHCTaHTBI 1ucconManuy KACIOT U OCHOBaHHUM. OCHOBHBIE, KUCIIBIE U CPETHUE COJIH.
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3akonsl Payns. D0ymuockonuss W Kpuockomua. OcCMOC M OCMOTHYECKOE JaBieHue. I uaponus
coneit. 'maponus coneit. CreneHb U KOHCTaHTa ruaposinza. CTyneHdarslid rujponn3. BiusHue
TEMIIepaTypsbl, pa30aBlieHUs] W OAHOMMEHHBIX MOHOB Ha THAposin3 conell. KoHcranTa ruaponusa.
pH cpenb!l npu ruaponuze cosnei. CABUT paBHOBECHS IPU TUAPOIHU3E.

I'eTeporeHHoe paBHOBECHE OCAJIOK - HACBIIEHHBINA PacTBOP TPYAHO PACTBOPUMOIO JJIEKTPOJINTA.
MexaHu3Mbl PaCTBOPEHHUSI HOHHBIX KPUCTAJIOB U MOJIAPHBIX MOJEKYIL. JIBUKyIlas cuiia rpouecca
pactBopenusi. ConbBaranus u rugpatanus. TennoBbie 3p(HEKTh PACTBOPCHHUS.

[IP. YcnoBus ocaxaeHus U PacTBOPEHHS SJIEKTPONMUTOB. HachlllleHHbIE, MEPECHIICHHbIE U
HEHACBILLICHHBIE pacTBOpbI cosieil. KoMriuiekcHble coenuHeHus. Jluccouuanus KOMIUIEKCHBIX
COCTUHEHUN.

5. JIBOMHOW 3JIEKTPUYECKUI CIIOW U MEXAHU3Mbl BO3SHUKHOBEHHMS CKayKa MOTCHIMAaJla Ha TPaHULIE
pa3nena  anekTpon/pactBop.  Bomopoausiii  snektpon.  CTaHmapTHbIE — OKUCIMTEIBHO-
BOCCTAHOBUTENIbHBIE NOTEHIMANbI. BUIBI JIEKTPOAOB U HUX OKHUCIUTEIBHO-BOCCTAHOBUTEIIBHbBIE
MOTEHLMANbl. YCIOBUS OTOOpa OKUCIHUTENEH M BOCCTAaHOBUTENEH IO 3HAYEHUSIM CTaHIAPTHBIX
ANEKTPOJIHBIX IOTEHUUAIOB noiypeakiuui. @opmyna Hepucera. KOHUEHTpalMOHHBIA 3JIEMEHT.
Cea3p DJIC ¢ umsmeHenwem osHepruu [mO0ca W KOHCTAaHTOM pPAaBHOBECHS OKHCIHUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEaKIUH.

6. ['anpBaHMYECKUE BJEMEHThI. DJEKTpoin3. 3akoHbl 3nekTpoiusza Papaned. Yucino Papazes.
Boixon mo toky. OTOOp BEpOSITHBIX AJIEKTPOJHBIX NOJypeaklMii Ha OCHOBE 3HAUYEHUH UX
3JIEKTPOJHBIX NOTeHUHaoB. [lepeHamnpsikeHue. DIEKTPOIU3 C MHEPTHBIMU U PAaCTBOPUMBIMHU
aHogamu. OOOCHOBaHHE BBIOOpAa OJIEKTPOIHBIX IMOJNYPEAKIMA Ha OCHOBE WX AIJIEKTPOIHBIX
MOTEHI[MAJIOB.

7. Bunel xoppo3uu. Koppo3us ¢ BoaopogHOW U KHUCIOpOAHOHM nenosspusanueii. CrnocoObl
3alUTHl METAJIOB OT KOPPO3UHU.

Pernamenr MpoBEACHUA l'lpOMe)KyTO‘{HOi/i arrecranum B q)opMe KOMIILIOTEPHOTO0

TCCTHPOBAHMSA
Koua-Bo 3apannii B 0aHke Kou-Bo 3aganuii, npeabsiBiasieMbIX
Bpemst Ha TecTHpOBaHue, MUH.
BOINPOCOB CTYEHTY
He menee 100 He menee 20 90

[TonHbIi (OH OLIEHOYHBIX CPENICTB JAJIS MPOBEACHUS TPOMEXYTOUHOM aTTecTaluu B popme
KOMIIBIOTEPHOI'O TECTUPOBAHUS pa3MeEIIeHB OaHKe BOMPOCOB JIaHHOTO Kypca AucuuiiuHel B C/1O
Moodle / eLearning Server 4G DM1OC HI'TY.

B Xxome moAroTOBKM K MPOMEXKYTOYHOH aTTeCTalMyd OOYYaIOUIMMCS TPEIOCTaBISETCS
BO3MOXHOCTb IPOWTH TECT CaMONPOBEPKU. TecT I caMONPOBEPKH MO JUCLUIUINHE pa3MeEIIeH B
CI0O Moodle / eLearning Server 4G DUOC HI'TY B cBO60JHOM ISl CTYIE€HTOB JIOCTYIIE.
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YTBEPXJIAIO:
Hupexrop nacturyra UOXTuM

« 7 202 1.

Jucr aKTyaJiu3anuun paﬁoqeﬁ nmporpaMmmbl JTUCHUIIJIHHBI

«b1.B.7 Xumusa»

HHACKC I10 y‘-Ie6HOMy IJjiany, HQaUMCHOBAHUE

JUTSI TIOATOTOBKHU OaKanaBpoB/ CIIEIUATNCTOB/ MAaTUCTPOB
Hamnpagsnenue: {mudp —nazpanne}23.03.01 «TexHonaorus TpaHCIOPTHBIX MTPOLIECCOBY

HanpasnerHocTs: «Opranu3aius 1 0€301MacHOCTh JIOTUCTHYECKUX
cucteM (aBTOMOOHMIIBHBIN TPAHCTIOPT)»

®opma 00yueHust ouHas
I'ox Havama moaroroBku: 2021

Kypc 1

Cemectp 1

a) B pabouyro mporpamMmmy He BHOCSATCS U3MeHeHHs. [Iporpamma akTyanu3upoBaHa IS
20 r. Hayana noJAroTOBKH.

0) B paGouyro mporpammy BHOCSITCS CIAEAYIONINE U3MEHEHUS (yKa3aTh Ha KaKoM roj
HaJaja IMOJArOTOBKH):

1) ;

2) e, ;

3)
Pa3zpaboTtunk (11): bopucoB Anekcanap BrajuMupoBuy J.X.H.,lipodeccop

(®UO, yueHas cTeneHb, yueHOE 3BaHHE) « » 202_F.
PaGouas nporpamma nepecMoTpeHa 1 0JJ0OpeHa Ha 3aceaHuu Kadeapbl
poTOKOJ No OT «__ » 202 1.

3aBenyromuit kadenpoit  [1BOX Haymos B.1.

JIMer akTyanu3auum NPUHSAT HA XpPaHeHHUe:

3aBenyrouuii Beimyckatomien kageapoir «CTpouTesIbHbIE U IOPOKHBIE MALTMHBI

Baxunos V.11I.

« » 202 1.

Meroanueckuii otaen YMYV: « » 202 .

YTBEPXJIAIO:
Hupexrop nuacruryra UOXTuM
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« 7 202 1.

JIMcT akTyajm3anuu padoyeii mporpaMMbl JUCHMILIHMHbBI

«b1.B.6 Xumusa»

MHJIEKC 110 y4eOHOMY IIaHy, HANMEHOBaHHE

JUIsl TOATOTOBKU OaKaJlaBpOB/ CHIEIMATUCTOB/ MarucTpoB
Hamnpasnenue: {mudp — HazBanue}23.03.01 «TexHOIOTHS TPAaHCTIOPTHBIX MPOIIECCOBY»

HanpaBnenHocts:  «OpraHusanusi NEepeBO30K M YIOPABJICHHE HA aBTOMOOWJIBHOM
TpaHCHIOPTE (JOTUCTHKA HA aBTOMOOWIBHOM TPAHCIIOPTE»
dopma oOyueHus oyHast

I'ox Havaa monroroBku: 2021

Kype 1_

Cemectp 1

a) B pabGouyto nporpamMmmy He BHOCSTCS u3MeHeHus. [IporpamMMa akTyanusupoBaHa 1is
20 r. Hayaja nOArOTOBKH.

6) B pabouyro nmporpammy BHOCATCA CeAyIOIIME U3MEHEHNUs (yKa3aTh Ha KaKOU ToJ
Hayvasa MOJATOTOBKH):

L) ;

2) ;

)
Pa3zpaboTtuuk (1): boprucoB Anekcanap BraguMupoud a.X.H.,lpodeccop

(®UO, yueHas cTeneHb, yueHOE 3BaHHE) « » 202 r
PaGouas mporpamMma repecMoTpeHa 1 oo0peHa Ha 3aceaHuu Ka(bezlﬁl -
IpoTOKOJI Ne OT «__ » 202 r.

3aBenyronuit kageapoir 162X Haymos B.1.

Jucr AKTyaJIM3alui IIPUHAT HA XPAHCHUE:

3aBenyroUMii BeITycKarone kagpeapoit «ABTOMOOMIN U aBTOMOOMIIBHOE XO3SHCTBOY

Ky3smun H.A.

« _» 202 1.

Metonnueckuii ornen YMYVY: « »
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