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1. IEJIM ¥ 3AJTAYM OCBOEHUSA JUCIHUTIIAHBI (MOIY.JIA)

1.1. Heabo (umeisiMH) OCBOEHHS JUCHMIUIMHBI «XUMUS» SBISETCS (POPMUPOBAHUE
O00BEKTUBHOTO U IEJIOCTHOTO €CTECTBEHHOHAYYHOT'O MHPOBO33PECHHS; yIIIyOJIieHUE, pa3BUTHE U
CHUCTEMaTH3alusl XUMUYECKUX 3HAHUN, HEOOXOAMMBIX MPHU PEUICHUU MPAKTUYECKUX BOIPOCOB
Pa3HOT0 YPOBHSI CJIIOKHOCTH B XOJI€ BBIIIOJHEHUS MPO(HECCHOHANBHBIX 3a/1a4 B 00JaCTH HAy4HO-
HCCJIEIOBATEILCKOM, MPOU3BOICTBEHHO-TEXHOJIOTUYECKON U IPOEKTHOU JeSATEIbHOCTH

1.2. 3aga4ym ocBOCHUSA TMCHUIINHBI (MO1YJIs1):

— TOTOBHOCTh CTYJEHTOB K HCIOJIb30BAHUIO MOJIYYEHHBIX MPU W3YYECHUU JUCIUIUIMHBI
«XuMHs» 3HAHWM, YMEHUH, HABBIKOB W KOMIIETEHIMI NpU H3y4yeHUH OOLICHAYYHBIX U
CHEIUANIBHBIX JUCIHMILINH, a TAKXKE JIJIS pelIeHHs MPOoPECCHOHATBHBIX 3a/1a4;

-(popmMupoBaHue HAaBBIKOB pabOThl B XMMUYECKOU J1abOpaTOpHH, MPOBEICHUS HAYYHOTO
MCCJIEJOBAHMSI, aHAJIN3a PE3yJIbTaTOB SKCIIEPUMEHTA,

— F'OTOBHOCTb CTYACHTOB K OpraHU3alluu CaMOCTOSITEIIbHOMN JeATEABHOCTU A PCUICHUA
IIOCTABJICHHBIX 3aJa4,

~ TOTOBHOCTb CTY/EHTOB K IOJb30BAaHHIO HMH(MOPMALMOHHBIMU cHcTeMaMu (ydeOHasd,
HayyHas JINTEepaTypa, UHTEPHET-PECYPCHI).

2. MECTO JJUCIIUILJIMHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOI' PAMMBI

2.1. YueOHas aucumMiuinHa (MoayJib) « XHMHUSD» BKJIKYEHA B 0053aTeNbHBIN NTepeUeHb
JTUCHUTUTMH  0053aTeNTbHOM 4YacTH 00pa30BaTEeNbHOW NPOTpaMMbl BHE 3aBUCHMOCTH OT e
HarpaBjaeHHOCTH (mpoduiis). JucuumuimHa peanu3yercss B COOTBETCTBHHM C TPEOOBaHUSIMU
®I'OC, OII BO u VII, no 1anHOMY HanpaBJIEHUIO [TOATOTOBKH.

JlucuumiuHa OCHOBBIBA€TCA Ha 0a30BBIX 3HAHUAX, MOJIYYCHHBIMU CTYIACHTAMH IPU
W3YYEeHUU XUMUH, GU3NKH U MAaTEMaTUKU B Kypce cpelHel MKoMbL. /171 yCBOSHUS AUCIIUILITUHBI
CTYAEHT JOJDKEH BJIJIETh XMMUYECKON TEPMUHOJIOTHEHN; TOHUMATh CMBICT XUMHUECKUX (popMys
U CHUMBOJIOB, HMHJIEKCOB M KO3(Q(UIMEHTOB B XUMHUECKHMX YPaBHEHUSAX pEaKLUud; HMETh
IPEJICTaBICHUs] 00 OCHOBHBIX KJIacCaX HEOPraHWMYECKUX COEOUHEHHH; MOHUMAaTh pa3indue
MEXIY XUMHUYECKUMH U (U3NYECKUMHU SBICHUSIMM; HMETh MPEACTaBlIeHHE 00 aTOMHO-
MOJIEKYJISIPHOM YYE€HHMH; UMETh HaBBIKU PEIICHUSI IPOCTEHIINX PACUETHBIX 3a/1a4.

JucuumnuHa  «XuUMHS»  SBISETCS  OCHOBONOJAralooIled Juis  HM3ydeHus  psaa
oOIIeHayYHbIX M CHEUUANbHbIX JUCHMIUIMH, CBA3aHHBIX ¢ xumued. [Ipumepom Takoif
JUCLUUILIMHBL SIBIIAETCA «OKOJOTUS», T/I€ HUCHOJIb3YIOTCS YMEHHS M HaBBIKM, IOJIyYEHHbIE
CTyIGHTaMH TIpU H3YYEHUU XHUMHUU U PEIIEHUH pacyeTHbIX 3agad. B kypce xumuu
3aKJIaJbIBAIOTCS OCHOBBI TIOHUMAHHUS CYLITHOCTH U BBISBJICHHS IPUYMH MPOTEKAHUS XUMUYECKHUX
IPOLECCOB, YTO B JaJbHEMIIEM UCHOJIb3YyeTCSI MPU HU3YYEHUU TaKUX JUCLMIUINH, Kak
«MarepuanoBeneHue», « TeXHOIOrUsI KOHCTPYKIIMOHHBIX MaTepHaioB U JIp.

Pesynbrartel 00yueHHs, MOJy4YEHHBbIE NPU OCBOCHMM JUCIUIUIMHBI, HEOOXOIUMBI IMpHU
U3YYEHUU CIEAYIOUIMX JTUCHUIUIMH: «Jkojorus», «Marepuanosenenue», «TexHonorus
KOHCTPYKIIMOHHBIX MaTE€pPHaJIOB) U Jp.

OCOOECHHOCTBIO JTUCUMIUIMHBI SIBISIETCS MPOBEJNCHHE JIabOpaTOpHBIX padoT, dYTO
MO3BOJISIET MPUOOPECTH CTYAEHTaM HaBBIKM PAa0OThl ¢ XUMHYECKUMH peareHTaMu, Mocyaoil u
npubopaMu, OCYHIECTBIATh XUMMUYECKHH SKCHEPUMEHT W TPOBOIHUTH IEPBUYHbIE HAy4YHbBIE
uccinenoBanus. B maGopaTopHble paboThl BBEACHBI AJIEMEHTHI, IMOBBIMIAIOIINE HHTEPEC
CTYJEHTOB K HUM M HX II03HAaBATEIbHYIO AKTHUBHOCTb. JIJi1 MOBBIIEHUS MO3HABATEIbHON
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AKTUBHOCTH CTYJICHTOB W NPHOOPETCHUS UMM TEPBUYHBIX HABBIKOB HAYYHOTO WCCIICIOBAHHS B
KJIacCHYecKue 1abopaTopHble pabOThI BBEIEHBI AJIEMEHTHI HAYYHOTO HCCIEAOBAHUS, & UMEHHO:
a) CaMOCTOSTEIhHO TOA00paTh PEAKTUBBI JUIS MPOBEICHUS TOW WM WHOW peakiuw; O)
OOBSCHUTH, MOYEMYy MPOTEKACT OJHA PEAKIUs M HE NPOTEKaeT Apyras, Ha TEPBBIA B3I,
o1I00Hast peakius; B) MpeAcKa3aTh NPAKTHUECKOEe 3HAYCHUE TOW UM MHOM peakiuy U T.1I.

Pabouas mporpamMma JUCHUILIMHBI «XUMUS» I WHBAIHUIOB U JIUI[ C OrPaHUYCHHBIMH
BO3MOXKHOCTSIMH  3JIOPOBbsI  pa3padaThiBacTCs WHIUBUAYAIBHO C YYETOM OCOOEHHOCTEH
NCUXO(U3HYECKOTO Pa3BUTHS, WHIUBUIYAIBHBIX BO3MOKHOCTEH M COCTOSIHHS 3JIOPOBBSI TAaKHUX
oOyJaronuxcs.

3. KOMIIETEHIIUHU OBYYAIOLIETI'OCsl, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMUSA JUCHUAIIIMHBI (MOAYJISA)
[Tpouecc u3yueHust AUCUUILTUHBI (MO ) «O0IIass XUMUS» HAIMIPaBJIeH Ha!

- (hopMUpOBaHKE AIIEMEHTOB cieayromux kommnereHuuid B coorserctsuu ¢ OITOIT BO no
HampaBjaeHuto  noarotoBku  (cmenuanbHocTH) — 23.03.02  «HazeMHBle  TpaHCIOPTHO-

TEXHOJIOTUYECKUE KOMILICKCHIY:
a) obmenpodeccuonansubix (OITK): OINK-1.

Taobauya 1- @opmupoeanue KomnemeHyuil OUCUUNTUHAMU

Haumenoganue
OUCUUNTIUH,
dopmupyrouwux Cemecmpul, hopmuposanun Komnemenyuii OuCyUNIUHAMU
KoMRemenyuio
CO6MECMHO

OIIK-1 1 2 3 4 5 6 7 8

Xumus (b1.5.8) v

Matematuka (b1.5.5) v v v

HaueprarenbHas

réoMeTpusa u ‘/ ‘/ ‘/ ‘/

WHXXeHepHas rpaduka
(b1.5.6)

Teoperuueckas v
mexanuka (b1.5.12)

@usnka (b1.5.13) v v

Maremarudeckas
cratuctuka (b1.5.14)

(\

ConpoTuBjieHne v
marepuainios (b1.5.17)

Hccnenosanue
onepanuii (b1.5.20)

MartepuanoseneHue
(b1.B21)

TexHonorus
KOHCTPYKLIMOHHBIX v
marepuanos (b1.5.23)

DNEeKTPOTEXHHKA,
JNEKTPOHUKA H v v
BIIEKTPOTIPUBO,T
(51.5.26)

Mertponorus,
CTaHJAPTHU3ALMS U v
cepruduxarys
(b1.5.27)




Haumenosanue
OUCUUNTIUH,
dopmupyrouwux
KomMnemenyuio
COBMECHHO

Cemecmpyl, popmuposanus KomnemeHyuil OuCYUnILHaAMu

OIIK-1

Teopust MEXaHU3MOB U
manmt (51.5.28)

I'mppasnuka u
TUPONHEBMOIIPUBO/L
(51.5.29)

Teopus xoneOanuit
(51.5.30)

Jletanm MaIuH 1
OCHOBBI
KOHCTPYHUPOBAHHUS
(b.1.5. 32)

IMoaroroBka K cuade u
cnava
roCyIapCTBEeHHOTO
ak3amena (b3.I'.1)




IHNEPEYEHD IIVTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110 JUCHUIIJIMHE, COOTHECEHHBIX C
IINTAHUPYEMbBIMH PE3YJIbTATAMU OCBOEHHMA OIl

Kon n OueHoYHbIE CPeNcTBA
KO}I H HaAauUMCHOBAaHUC
HauMEHOBaHHe WHINKATOpA I[lnanupyemMblie pe3yabTaTbl 00y4eHUS MO JUCHHIIAHE Texyuero IIpoMe:Ky TOUHOI
KOMIIETEHLINH JOCTHKEHU S KOHTPOJISA aTTecTaluu
KOMIICTCHIIUH
OIIK-1.
3HaTh: VMern: Baanern: Bompock! s
CriocobeH mpuMeHsTh - OCHOBBI ) aHaJ‘II/I.SI/I opary | METOAMKaMU aHATH3a . EMGHHOFO
€CTECTBCHHOHAYYHBIC 1 HOIIK-1.1. Mcnone3yeT | HeopraHu4eckoi u — P Y HaBBIKAMU - 3aaHug K SK3AMCHA
OOIICHHKCHEPHBIC €CTECTBEHHOHAYYHbIE OpPraHMYEeCKOW XUMHHU yrp yIpaBJIECHUs MTUCbMEHHBIM
XUMHUYECKUMH (25 6uneros)
3HAHUSI, METOIBI 3HaHUS ISl peleHus IS aHaJIu3a nporieccami B chepe XUMHUYECKUMH KOHTPOJIBHBIM BoOmDoCH! IUIst VCTHOTO
MaTEMaTUICCKOTO aHaIM3a | 3a1ad XHUMHYECKUX HpogGCCHOHaﬂbHOgl npoueccamu B cepe paboTaM 10 co%ece };BaHyHg Ha
1 MOJACMPOBAHNA B npodecCHOHANBHOI HPOLIECCOB B cepe P npoQeccHoHaNbHOM pasjenam A
o . JIESITSIIbHOCTH; 9K3amMeHe: OmeThl (25
npohecCHOHANBLHOM JIeATEeIbHOCTH npodeccnoHanbHOMI JIeATEeIbHOCTH BiIeToR)
ACATCIBHOCTHU IEATEILHOCTH,




4. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBbI

4.1 PacnipenesieHue TPYA0EMKOCTH JUCIUILIMHBI 110 BUIaM PadoT Mo ceMecTpam
OO6mass TpynOEMKOCTh AUCHUIUIMHBI cocTaBisieT 4 3adeTHblx enuuui, 144 wyaca,
pacmpeenieHie 4acoB 10 BUIaM paboT ceMecTpaM MpeACTaBICHO B TadauIe 3.

Taonuua 3 -Pacnpedenenue mpyooémkocmu OUCYUNIUHBL O 6UOAM PADOM O ceMecmpam

TpyroéMkocTs B yac
Bup y4ue0Hoii padoThI Bcero B 1.4. mo
qacop |_SeMecTpam
1 cem
C UCIIOJIb30BaHHEM
®opmaT U3yyeHHUs AU CHUTIHHBI DJICMCHTOB
3JIEKTPOHHOTO

oOy4eHus
OO01mast Tpy10€MKOCTb TUCLHUIIMHBI 110 Y4€OHOMY IUIaHy 144 144
1. KonrakTHas pa6ora: S7 57
1.1. AyaurTopHasi paboTa, B TOM 4ucJie: 51 51
3aHsTHS JIeKIHOoHHoro Thna (JI) 17 17
3aHATHS ceMuHapckoro tuna (I13-cemunapsbl, mpakTHYECKUe
3aHSTUA U JP)
naboparopuslie pabotsl (JIP) 34 34
1.2. BuHeayauTopHasi, B TOM YHCJe 6 6
KkypcoBast pabora (mpoekt) (KP/KII) (koHCYNbTaIINS, 3a1TUTA)
TEKYLUI KOHTPOJIb, KOHCYJIbTALUHU O AUCHUIIUHE 4 4
KOHTaKTHas paboTa Ha npoMekyTodHoM KoHTpouie (KPA) 2 2
2. Camocrositeasnasi padora (CPC) 42 42
pedepat/acce (1MOArOTOBKA)
pacuérHo-rpapuueckas padora (PI'P) (moaroroska)
KOHTpOJIbHAs paboTa + +
kypcoBas padora/mpoext (KP/KII) (moaroroska)
CaMOCTOATEIbHOE H3YYEHHE Pa3/IesioB, CAMOIIOATOTOBKA (IpopaboTKa 1
MMOBTOPCHUC JICKIMOHHOTO MaT€pruajia U MaT€pHrajia y‘le6HI/IKOB n y‘le6HBIX 42 42
HOCO6Hﬁ, IIOArOTOBKA K J'Ia60paTOpHLIM " MPAKTHUYCCKUM 3aHATUAM,
KOJUIOKBUYM U T.JI.)
[ToaroToBka K sK3aMeHy (KOHTPOJIb) 45 45




4.2. Coaep:xanue AUCUUILIUHBI, CTPYKTYPHPOBaHHOE 110 TeMaM

Taoénuya 4 -Codepirrcanue oucyuniunsl, CmpyKmypupoeanHoe no memam

Bunel yueonoi padoTsl

IInanupyemsle
KonrakTHas
(KOHTpoOJIHpYyeMBbIe) A ® HaumenoBanue Peanmnzanus HaumenoBanue
)
pe3yJIbTaThl = E o HCIO0JIb3yeMbIX B paMKax pa3pabdoTaHHOrO
OCBOEHHSI: H 9 2ol & D) 5 g3 p— AKTHUBHBIX U IpakTHyeckoi DJIeKTPOHHOTO
anMeHOBaHHe Pa3iesioB, TeM ] = a
ko1 YK; OIIK; IIK pasi ? ) Z = § AR E‘ o HA MHTEPAKTHBHBIX MOArOTOBKHU Kypca
- o o o
U HHAUKATOPBI E 5 E E E E £ ?3 05p23OBaTeJILlil;>IX (TpyaoeMKoCTh B (prj:[oeMK(LclTL B
=3 = o
JI0CTHKEHUSA 2018 § = = § ] = TEXHOJIOTH I gacax) yacax)
KOMIIeTeHIU i = l% 2 E‘ 8| O =
1 CEMECTP
Pa3nen 1 Beenenvie. OCHOBHBIE 3aKOHBI XUMHUH
IIOJArOTOBKA K JICKIIUAM J'[eKL(PIH-OG’bHCHeHI/Ie C
Tema 1.1 Beenenne. OCHOBHBIE 3aKOHBI 1 1 6.1.1 cp. 10-35; YACTHYHBIM
XUMUHU 6.2.1 ctp.10-14 npuBJiedeHHeM HOPMEI
IICKyccuH, Oecenbl
JlaGopaTopuas pa6ora Ne 1.1
N noaroroska k JIP
OIIK-1 Onpenenenye SKBUBaJIEHTHOW MacChl 2 2
[6.3.1] cp. 3-19
HOIK-1.1 MeTajia
odopMIIeHIE OTYETOB
0 pe3yapTaTam
JladopaTopnast padora Ne 1.2 MabopaTopHBIX paboT
parop P 2 1 PaIop P Komnoxksuym
Cnaua otderoB. KoHTponbHas paboTta [6.3.1] cTp.3-19,
noaroroska Kk KP
[6.3.1] cTp.3-19
Hroro no 1 pasneny 1 4 4
OIIK-1 Paznen 2 XumMuueckasi TepMOAUHAMUKA




Bunel yueonoi padoTsl

Tlranupyemsre KonrakTHas
(KOHTpoOJIHpYyeMBbIe) e = a HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yabTaThI =E HCIOJIb3yeMBbIX B paMKax 5 pa3padoTaHHOTO
OCBOEHUS: HaumenoBanue pasieiios, Tem 9 E 2 E D) QE D I AKTUBHBIX U IIpakTuyeckoit DJIEKTPOHHOT 0
kox YK; OIIK; ITIK i = g =1 87| & E‘ G" A HHTEPAKTHBHBIX MOATOTOBKH Kypca
H HHIHKATOPBI = E E L E § & 6‘3 o0pa3oBaTeIbHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
JIOCTHKeHUS g é" § % 2 § l§ = Te)mo.110rlzn7ll2 Jacax) 13 qacax)“
KOMITIeTeH Il = = S é‘ 8| O =
MOIIK-1.1 Tema 2.1 OCHOBHEBIC ITOJIOKCHUS, JeKIHs-00BACHEHHE ¢
SJIEMEHTBI XMMHYECKOH TEPMOAUHAMUKH 1 ) g.olz.(;o(TcTﬁ;-ﬁg;MM npanqueT;;eH;IgopMH
1 TEIUTOBBIE 3(P(PEKThI XMMHIESCKIX 6.2.1 (cr.45-56) ACKyCe, Gecen
peakuuit
JlaGopaTopHas paGora Ne 2.1
OmnpeneneHne TEIUIOTH PACTBOPCHUS H 1 1 E[g ZKF;TOBKa;OJ:f;
TEIUIOTHI TUAPATALUH 321 e1p.
Tema 2.2 DuTponus. CBs3b JeKIHsA-00BICHEHHE C
TEPMOJIMHAMUYECKUX ITapaMeTPOB C 1aCTHYHBIM
HaHpaBHeHI/Ie u pa6OLII/IMI/I IOJArOTOBKA K JICKIIUAM TMPUBJICYCHUEM C])OpMI)I
1 2 2 6.1.2 (ctp. 115-148); JICKyCCHU, Oece bl
TeMIepaTypaMu XUMHYECKUX TPOIIECCOB 6.2.1 (cr.45-56) Moneposaric
1 (a30BbIX Iepexo1oB. Pemrenue 3amayq HPOH3BOCTRCHHEIX
no paszeny 2 MIPOLIECCOB U CUTYyalui
JlaGopaTopHas paGora Ne 2.2 1 5 noAroroska k JIP
OmnpeneneHre TEIUIOTH HEUTpaTU3aluu [6.3.2] ctp. 43-44
odopMIIeHE OTYETOB
0 pe3yapTaTam
JlaGopaTopnas paGora Ne 2.3 ) ) 71abopaToOpHBIX PaboT
Cnaua otderoB. KoHTponbHas padoTta [6.3.2] cTp.40-44,
noaroroska Kk KP
[6.3.3] cTp.3-9
Hroro no 2 pazgeny 2 6 9
OIlK-1 Pa3gen 3 KuneTnka XUMHYECKHX TIPOIIECCOB
HOIIK-1.1 MOArOTOBKA K JIEKI[HSIM
Tema 3.1 OcHOBHBIC 3aKOHOMEPHOCTH 1 1 6.1.1 (crp149-201);
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Bunel yueonoi padoTsl

Txanupyempie KonrakTHas
(KOHTpoOJIHpYyeMBbIe) e = a HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yJbTaThl =E HCIOJIb3yeMBbIX B paMKax 5 pa3paGoTaHHOTO
OCBOEHHSI: HaumenoBanue pasieiios, Tem D) E 2 E D) QE D I AKTUBHBIX U IIpakTuyeckoit DJIeKTPOHHOTO
kox YK; OIIK; ITIK i = g =1 87| & E‘ G" A HHTEPAKTHBHBIX MOATOTOBKH Kypca
W HHANKATOPBI = E E £ E § & 6 o0pa3oBaTelbHBIX | (TPYI0eMKOCTh B | (TPYA0EMKOCTH B
JIOCTHKeHUS g é" § c% 2 § l§ = Te)mo.norlz[p“ll2 Jacax) 13 qacax)“
KOMIeTeHIHii = g & é‘ SO &
XHUMHYECKON KMHETHKH. 3aKOH JCHCTBUS 6. 2.1 (cr.57-70)
Macc U 3HEprusl akTUBAIMK IpoIiecca.
CraguiHOCTh U MOPSI0K PeaKIuu
JIEKIUSI-00BSICHEHUE C
Tema 3.2 CKkopoCTh XUMHUYECKHUX HACTHHHEIM
peaKHI/H\/'I. XI/IMI/I‘ICCKOS paBHOBeCI/IC. IIOArOTOBKA K JICKIIUAM TPUBJIICYCHUEM q)OpMLI
1 2 6.1.1 (ctp. 149-201); JICKYCCHU, OeceIbl
Bnusaue TeanepaTprI Ha CKOpPOCTb 6.2.1 (c1.57-70) Monenmposare
XUMHYCCKOM peaKinu MPON3BOICTBEHHBIX
MIPOLIECCOB U CUTYyalui
JlaGopaTopHas pa6ora Ne 3.1
CKOpOCTbh XMMHUYECKUX PEAKLINM.
Xumuyeckoe paBHoBecue. Brnusnue 2 2 EI(;) gFZTOBKa 3K_iI7P 33-37
TEeMITepaTypbl Ha CKOPOCTh XUMHIECKON -S4l erp. '
peakuuu
IOJArOTOBKA K JICKIIUAM
Tema 3.3 KalTanHTquCKHe pcialcum/l. 1 ) 6.12.[1 (CT.149_201)L;
I"'oMOreHHBII U reTepOreHHbIH KaTalu3 6.2.1 (c1.57-70)
JlabopaTopHasi pabora Ne 3.2 Pemenue noarotoska k KP
3a1a4 no Teme 3. Caaya OT4eTOB 4 2 [6.3.4] ctp. 3-17, [6.3.3]
KonrponsHas pabora crp. 10-31
Hroro no 3 pasneny 3 6 9
Pasnen 4 PacTBOpBI 21€KTPOIUTOB
OfK-1 Tema 4.1 [lucniepcHbIC CHCTEMBI. TOATOTOBKA K€ JICKIIAM
HOIIK-1.1 6.1.1 (ctp 204-243);
PacTBOpHI HEANMEKTPOINUTOB. 3aKOHBI 1 1 6.2.1 (cr.71-88)
Paymns. OcMmoc 11 ocMOTHUYECKOE

11




Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
KOHTPOJIUpyeMble HMEHOBAHHU JTA3anus HMEHOBAHHU
poJIHpY 6 = HaumenoBanue Peanuza HaumeHnoBanue
abora
e3yJbTaThl P g HCIO0JIb3yeMbIX B paMKax a3paboTaHHOI O
pesy. 3
o9 .
OCBOCHMS: H © E ol 2| 53 EF AKTHBHBIX H IpakTuyeckoi DJIEeKTPOHHOT0
aNMEHOBaHHE Pa31ea0B, TEM ] ] S| = -
koa YK; OIK; MK pa3ieios, | 5 F § 5| g e ) Bux CPC MHTEPAKTHBHBIX HOJTrOTOBKH Kypca
- | & -
M MHAUKATOPBI = g2 E E § = ?3 o0pa3oBaTeIbHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
= =% 5 .12 13 14
IOCTHKEHHUS % S § § E § = =~ TEXHOJOTr Ui gacax) gacax)
KOMIeTeHIHii = g & é‘ SO &
JIaBJICHHE
JlaboparopHnas pagora Ne 4.1 CriocoObl
BBIPAKEHUS KOHLICHTPALIMH. 2 1 noAaroroska k JIP
[IpurorosneHnue pacTBopa 3aJaHHON [6.3.5] ctp. 46-53
KoHIeHTpaiuu. JlaboparopHas padorta
Tema 4.2 PaCTBOpLI OJICKTPOJIUTOB. MOJrOTOBKA K JIEKIIHSIM JICKIHA-00BACHEHHE ©
YaCTHYHBIM
OCHOBHBIE XapaKTEPUCTUKHI 1 1 6.1.1 (cr. 204-243);
p 6.2.1 (cp.71-88) MpHUBJIEYCHUEM (HOPMBI
JJICKTPOJIMTOB. PeaKius cpeabl <. L (CTp. JHCKyCCHH, Gecebi
JlaGopaTopHas paGora Ne 4.2
Jlaboparopnas paboTta paBHOBECHS B 5 1 noarotoska k JIP
pacTBopax 3JeKTpoauToB. Pemenue [6.3.5] ctp. 26-32
3a1a4
Tema 4.3 ['eTeporeHHoe paBHOBECHE B TEKIUA-00BbICHEHHE C
IOJArOTOBKA K JICKIIUAM
pacTBOpax 3JIEKTPOJIUTOB. A " IaCTUIHBIM
1 1 6.1.1 (ctp. 204-243); MpHUBJIEYCHUEM (OPMBI
PacTBOPHMOCTD M IIPOU3BEAEHUE 621 71-88 p P
2.1 (ctp.71-88) JIUCKYyCCHH, Oece bl
PacTBOPUMOCTH.
JIEKIUA-00BSICHEHHE C
IIOArOTOBKA K JICKIIUSAM
- HJaCTUYHBIM
Tema 4.4 ['unponus coneit 1 1 6.1.1 (ctp. 204-243);
6.2.1 (c1p.71-88) npuBJiedeHHeM HOPMEI
= TP JINCKYCCHH, Gece bl
Hroro no 4 pazgeny 4 4 6
OIK-1 Pa3nen 5 OxuciauTenbHO-BOCCTAHOBUTEIbHBIE PEAKIIMU
IIOAT0TOBKA K JICKIITUAM JIEKIIAA-00BACHEHHE C
NOIIK-1.1 Tema 5.1 OkuCIUTENHHO- 5 " B
1 1 6.1.1 (ctp. 251-292); YaCTUYHBIM
BOCCTaHOBUTEIIHHBI KITH
OCCTAHOBHTE] ¢ peaxn 6.2.1 (ctp.89-95) MpHUBJIEYCHUEM (HOPMBI
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Bunel yueonoi padoTsl

Ilnanupyemble K
OHTAKTHAasl
(KOHTpoOJIHpYyeMBbIe) e = a HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yabTaThI =E HCIO0JIb3yeMBIX B paMKax pa3padoTaHHOTO
OCBOEHUS: © E ol 2| 53 EF AKTUBHBIX U I[IpakTuyeckoi DJIeKTPOHHOTO
ko1 YK; OIIK; IIK Hauwmetopatue pasaesios, Tem S = g § ?i E E‘ G" L (e HHTEePAKTHBHBIX NOAr0TOBKH Kypca
H HHIHKATOPBI 5 E é L E § & ?3 o0pa3oBaTeIbHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
MOCTHKEHH ST g é" § % E § l§ = Te)mo.ﬂorlz[p“ll2 gacax) 13 qacax)“
KOMITIeTeH Il = = S é‘ 8| O =
IICKyccuH, Oeceabl
JlaGoparopunas padora Ne 5.1 2 1 noaroroska k JIP
JlaGoparopHas pa6ota «OKHCIUTENbHO- [6.3.6] ctp. 3-35
BOCCTAHOBUTEIIEHBIC PEAKITHII».
Pemenue 3amau
JlabopaTopnasi pabora Ne 5.2 Pemenue 2 2 noxaroroka k KP
3aa4 no Teme 5. Cy1aua 0TYETOB [6.3.7] ctp. 2-14
Kontponbnas pabora
Hror no paznaeay 5 1 4 4
Pa3gen 6 DnexTpoxumusi.
Tema 6.1 Xummudaeckre HICTOYHUKH TOKA JeKIHsI-00BSCHEHHE C
(ranbBaHMYECKHE DIIEMEHTHI, HaCTHIHbIM
aKKyMyJ‘IHTOpLI, TOILTHBHEIE 3H€MCHTBI) IOJArOTOBKA K JICKIIUAM TMPUBJICYCHUEM C])OpMI)I
1 1 6.1.1 ( crp. 251-300); JIUCKYCCHU, OeceIbl
u nprHIIILL HX paboet. SJIC u 6.2.1 (c1p.96-110) Mo epoBatie
AIEKTPUYECKask eMKOCTh XHMHUYECCKUX HIPOH3BOICTBEHHBIX
OITK-1 MCTOYHHUKOB TOKA MIPOIIECCOB M CUTYaIUi
HOIIK-1.1 Tema 6.2 DJeKTPOAHBIN TTOTEHITHAIL. TeKIUA-00BbACHEHHE C
Bonopoanslii anextpoa. YpaBHeHue TOATOTOBKA K JICKLIAM 4aCTHYHBIM
! 1 1 6.1.1 ( ctp. 251-292);
HepucTa. Psit HanpsbKeHW METAIIOB. 62.1 (cr.96-110) TIpHBJICTCHHEM POPMBI
Pa3HOBUIHOCTE JIEKTPOJIOB AucKyccu, Gecesbt
JlaGopaTopHas paGora Ne 6.1
«["ampBaHUYECKHUE DIIEMEHTHIY, 4 1 moaroToBka k JIP
«DIEKTPONIN3 C PACTBOPUMBIMU 1 [6.3.8] crp. 36-48
HEPACTBOPUMBIMH aHOIAMI.
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIHpYyeMBbIe) e ® m HanmenoBanmue Peanmnsanusi HaumeHnoBanue
T <
pe3yJbTaThl = E o HCII0JIb3yeMbIX B paMKax pa3pabdoTaHHOrO
OCBOCHMS: © = go|5¢¢F AKTUBHBIX U IIpakTuyeckoit DJIEeKTPOHHOT0
Haumenopanue pa3aesioB, TeM s |28 2|87 Bua CPC
ko1 YK; OIIK; IIK o) 27| 8°7|%8 E‘ ) HHTEPAKTUBHBIX IOAT0TOBKH Kypca
- |5 & G
M MHAUKATOPBI = = E £ E| 5 = 6 o0pa3oBaTeIbHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
5 || ER| €8 12 13 14
IOCTHKEHHUS % S< § E § = =~ TEXHOJOTr Ui gacax) gacax)
KOMITIeTeH Il = = S é‘ 8| O =
Tema 63 3ﬂ€KTp0HH3 paciiaBoB U MOATOTOBKA K JIEKIIHSIM HeKHI/Iﬂ'O6T>$[CHeHI/IC ¢
i YaCTUYHBIM
BOJHBIX PACTBOPOB C paCTBOPUMBIMH U 1 1 6.1.2 (ct. 5-30);
IIpUBIIeYeHNEM (HOPMEI
MHEPTHBIME 3JIEKTPOIAMI 6. 2.1 (cr.8-15)
IICKyccuH, Oecenbl
Tema 6.4 3akonsr Dapanes. JIeKLUsI-00BSICHEHHE C
IIOArOTOBKA K JICKIIUAM
Hanpsxenue paznoxxenus. Beixon no A ! JaCTUIHBIM
1 1 6.1.1 (crp. 251-292); MpHUBJIEYCHUEM (HOPMBI
ToKy. [lepeHanpsixeHue 31eKTPOIHBIX p P
6.2.1 (ctp.96-110) JCKYCCHH, Gecesl
MIPOLIECCOB ’
JlaGopaTopHuas padora Ne 6.2 Craua
otuera. Pemenne 3aga4d mo teme 6 2 1 Odopmnenue otyera
Kontpomisnas pabora
Hroro no 6 pazgeny 4 6 6
Pa3nen 7 Koppo3us u 3amyra METauIoB OT KOPPO3UU
MOATOTOBKA K JICKITUSIM JIEKIUA-00BSICHEHHE C
Tema 7.1 OcHOBHBIE BUABI KOPPO3UHU. 1 1 6.1.1 ( crp. 310-317); YaCTHYHBIM
Tunbsl KOPPO3UOHHBIX Pa3pyLICHUN 6.2.1 (c1.111-116) IpHBIeYeHHEM (QOPMBI
JUCKyCCHH, Oecebl
Tema 7.2 XuMUYeCKUil 1 MO/ICOTOBKA K JIEKIIUSIM JEKIUS-00BSICHEHUE C
3IEKTPOXMMUYECKHI MEXaHU3MBI 1 1 6.1.1 (ctp. 310-317); HaCTHIHBIM
KOppo3uH MeTauioB. Kopposus ¢ 6.2.1 (ctp.111-116) npuBJiedeHHeM HOPMEI
BOJIOPOJIHOH ¥ KHCIOPOHOM awcicycei, Gece et
Jenossipuzanyeid. Meroasl 3aluTh
METAJUIOB OT KOPPO3UHU
JlabopatopHasi padora Ne 7.1 2 1 Mopaenuposanue
Kopposus u 3ammra MeTamioB ot [IPON3BOACTBEHHBIX
KOPPO3HH MIPOLIECCOB U CUTyalni
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Bunel yueonoi padoTsl

IInanupyemsie K
OHTAKTHAs
(KOHTpoOJIHpYyeMBbIe) e = a HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yJbTaThl =E HCI0JIb3YeMBbIX B paMKax pa3paGoTaHHOTO
OCBOEHHSI: 5 E ol 2| 53 EF AKTHBHBIX H IIpakTHyeckoi DJIeKTPOHHOTO
ko1 YK; OIIK; IIK Hauwmetopatue pasaesios, Tem S = g § ?i E E‘ G" L (e HHTEePAKTHBHBIX NOAr0TOBKH Kypca
W HHANKATOPBI 5 E é £ E § & 6 o0pa3oBaTelbHBIX | (TPYI0eMKOCTh B | (TPYA0EMKOCTH B
JIOCTHKeHUS g é"% % 2 § l§ = Te)mo.110rlzn7ll2 Jacax) 13 qacax)“
KOMITIeTeH Il = = S é‘ 8| O =
JladoparTopHasi padora Ne 7.2 Pemenue 2 1 Odopmienne oTyeTa no
3aza4 no Teme 7. C/1aua OTYETOB JIP [6.3.9] ctp. 3-38
Hror no pazneny 7 2
HUTOIO 3A CEMECTP 17 | 34 42
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5. TEKYIIU KOHTPOJIb YCIIEBAEMOCTH U IPOMEXYTOYHAS
ATTECTAIMUA 11O U'TOI'AM OCBOEHUA JUCHUITJINHBI.

Texymmii KOHTPOJIb OCYIIECTBIIAETCS 110 BCEM BUIaM y4eOHOTO MpoIecca: TECTUPOBAHUE
10 TEMaM JIEKIIMOHHBIX 3aHATHH, pellIeHne NPAaKTUUECKUX 3a/1a4, KOHTPOJIbHbIE PaOOTHI.

5.1. TunoBble KOHTPOJIbHbIEC 33aIaHUSI WM HHbIe MAaTepUAJbl, He0OXOAUMbBbIE JIf
OLICHKHU 3HAHU, YMEHHH U HABBIKOB M (WJIH) ONBITA 1eATeJIbHOCTH

Bonpockl, uHAMBHIyaldbHBIE 33JaHUS M 3aJa4d IPEJICTABICHBI B METOAWYECKHX
yKa3aHUsIX K MPaKTHYCCKUM H J1abopaTopHbiM 3aHsaTusM [3.1 — 3.9], npencraieHHsIx B 1. 6.3.

5.2. Onucanue nmokasarejei u KPUTEPUEB KOHTPOJIA YCIIEBACEMOCTH, OIIMCAHUE IIKAJ
OIlCHUBaHUA

JlJis ONleHKW 3HAHWW, YMEHUW, HABBHIKOB M ()OPMUPOBAHUSI KOMITETEHITUH 110 JUCIUILTAHE
MOXET TPUMEHSATHCS O0AJIbHO-PETHHIOBASI/ TPAAMUMOHHASL CHUCTEMa KOHTPOJISI U OIIEHKH
YCIIEBAEMOCTH CTYJICHTOB.

Taobnuya 5 — bannvHo-peiimunzoean cucmema OYeHUBAHUA

HIkana
JK3aMeH
OIleHNBAHNS
41-50 OTnan4HO
31-41 Xoportio
21-30 Y 10BIETBOPUTETBHO
0-20 HeynoBneTBopuTEIHHO
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Tabnuya 6 —Kpumepuu ouenusanus pezyibmama 00yueHus no OUCYUNIUHE U WIKAIA OYCHUBAHUSA

Kon n
HAHUMEHOBaHHEe
KOMIIETEHI[UH

Koa m HanMeHOBaHUe

HHAUKATOpA TOCTUKCHUSA

KOMIICTCHIIMH

KpuTepun oneHuBaHus pe3yJabTaTOB 00yUeHHs

Onenka
«HEYJAOBJICTBOPHUTEJIbHO»
/ «He 3a4TeHO»
0-59%

OT max peUTUHTOBOM
OILICHKHM KOHTPOJIS

Onenka
«YHAOBJIETBOPUTEJIbHOY /
«3a4TEHO»
60-74%

OT Max PEeUTUHTOBOU
OLICHKH KOHTPOJIA

Onenka
«xopouio» /
«3a4TEHO»
75-89%

OT Max pPEeUTUHIOBOU
OLICHKY KOHTPOJIA

Onenka
«OTJIIUYHO» /
«3a4TEHO»
90-100%

OT max peUTUHTOBOU
OIICHKH KOHTPOJIS

OIIK-1. Criocoben
MIPUMCHATH
€CTeCTBEeHHOHAYYHbIE
1 OOIICUHKCHEPHBIC
3HAHUSI, METOJIBI
MaTeMaTHYECKOTO
aHam3a u
MOJICIINPOBAHHUS B
npoeccuoHaIbHON
JeSTeTbHOCTH

HOIIK-1.1. UcnonszyeT
€CTECTBEHHOHAYYHbIC 3HAHUS
JUIS peIleHNs 3a1ad
npodeccroHaNbHOM
JeATEIIBHOCTH

He criocoGeH ycBOUTH METOMIBI
00pabOTKH IKCIIEPHUMEHTAIBHBIX
JIAHHBIX, B TOM YHCIIC
CTaTHCTHYECKHE; IPaBUIIA
TPE/ICTABICHHS
9KCIIEPHMEHTAIBHBIX JAHHBIX,
JNEKTPOXUMHIECKHE METOIbI
HOJTy4eHUST (PU3UKO-XUMHYCCKHX
JAHHBIX, METOIUKU PEIICHHS
TEPMOIMHAMUYCCKHX,
KHHETHYECKHX M IPYTUX 3a1a4
XUMHHA

Cnabo 3HaeT METOJIbI
00paboTKH
9KCIEPUMEHTAIBHBIX TaHHBIX,
B TOM YHCJIE CTATUCTHYECKHE;
MpaBHIIA IPEACTABICHHS
IKCIIEPUMEHTAIIBHBIX JaHHBIX,
ANEKTPOXHUMHUYECKUE METOIBI
HOTy4YeHUs (HH3HKO-
XMMUYECKUX JTaHHBIX,
METO/IMKH PEICHHS
TEPMOJMHAMUYECKUX,
KUHETHYECKHX M IPYTUX 3a1a4
XUMUH

3HaeT MeToIsI 00paboTKN
IKCIIEPUMEHTAIIBHBIX
JTAHHBIX, B TOM YHCIIe
CTaTHCTHYECKHE; TPaBHIa
HpeCTaBICHHS
IKCHEPUMEHTAIBHBIX
JTAHHBIX,
INMEKTPOXUMHYECKUE
METO/IbI OTyYEeHUS (HH3HKO-
XUMHYECKUX JaHHBIX,
METOJIMKY PELICHHS
TEPMOANHAMHUYECKHX,
KHHETHYECKUX U IPYTHX
3a/1a4 XUMHH

YBEpEeHHO 3HAET METOABI
00paboTKH
9KCIIEPHMEHTAIbHBIX JaHHBIX,
B TOM 4YHCJI€ CTATUCTHYECKUE;
MpaBHJIa IPEACTABICHHS
9KCIIEPUMEHTAIBHBIX JaHHBIX,
NEKTPOXHUMHUYECKUE METOIBI
MOTy4YeHUs (HPH3HKO-
XUMHUYECKHX JaHHBIX,
METOJUKHU PELICHHS
TEePMOANHAMUIECKHX,
KUHETHYIECKHUX U APYTHX 3a1a4
XUMHHA
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6. YYHEBHO-METOAUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
6.1.YueOHasi inTepaTypa, nevyaTHble H31aHUA OUOJIMOTEeUHOro (poHaa

bubnuoTteunplii GOH YKOMILJIEKTOBAH MEYaTHBIMHM M3JaHUSMU U3 pacuera He meHee 0,25
9K3EMILIApPA Ka)XJA0ro U3 M3/IaHuM, YKa3aHHBIX HIKE HA KaXJ0ro oOydarollerocs U3 4ucia JIUI,
OJIHOBPEMEHHO OCBAaMBAIOIINX COOTBETCTBYIOLIYIO TUCUUIUIUHY (MOAYIb).

6.1.1 Koposun H.B. O6mas xumusi: Yuebnuk / H.B. KopoBun. - 8-¢ uzn.,crep. - M. :
Beiciik., 2007. - 557 c.; - 6-e uzn.,ucop. - M. : Beicur.iik., 2005. - 557 c.

6.1.2 I'muaka H.JI. O6mas xumus: Yue6.mocobue / H.JI. I'munka. - M. : Kuopyc, 2011. -
752 c.; m3a.ctep. - M. : KHOPVYC, 2012. - 746 c.

6.1.3 I'mumaka H.JI. OG6mas xwmwust: YueOuuk mns Oakamaspo / H.JL I'munka; Ilopg
pen.B.A. TlonkoBa, A.B. babkoga. - 18-e uza.,mepepad.u gom. - M. : FOpaiit, 2012. - 898 c.

6.14 AxmeroB H.C. OOmas u HeopraHumveckas xumus: YuyeOHuk s By3oB / H.C.
AxmMeToB. - 7-¢ u31., crep. - M.: Beicn. mik., 2006. - 743 c.; - 6-e u3n., crep. - M.: Beicn. mik.,
2005. - 743 c.

6.1.5 AxmeroB, H. C. O0mas u Heopranuueckas xumwus: yuyeObnuk g By3o / H. C.
AxwmetoB. — 12-e u3n., crep. — Cankr-IlerepOypr: Jlans, 2021. — 744 ¢. — ISBN 978-5-8114-
6983-3. — Tekcr: oanekTpoHHbIW // JlaHb: 2JNEKTpOHHO-OMOMMOTeUHass cuctema. — URL:
https://e.lanbook.com/book/153910 (nata obpamenus: 09.12.2021).

6.1.6 Xumus: yuebnuk / JI. H. baunos, M. C. I'yrenes, U. JI. [lepdpunosa, . A. Cokoos.

— Cankr-IlerepOypr: Jlanp, 2021. — 480 c. — TekcT: 31eKTpoHHBIH // JlaHB: 3IEKTPOHHO-
oubmuoreuynass cucreMa. — URL: https://e.lanbook.com/book/168440 (mara oOpamieHus:
09.12.2021).

6.1.7 T'enspman, M. U. Xumus: yuebnuk / M. U. T'enspman, B. I1. FOctparos. — 4-e u3z.
— Camnkr-IlerepOypr: Jlanw, 2021. — 480 c. — Tekcr: anekTpoHHbIH // JlaHb: 37IEKTPOHHO-
oubmmoreuynass cumcrema. — URL: https://e.lanbook.com/book/167728 (mara oOpamieHus:
09.12.2021).

6.2. CnpaBo4yHO-0u0.1norpaduyeckas aureparypa

6.2.1 Tankun AJL. Xumust: yue6. mocodue / A.JL. Tankun, B.K Ocmanos // HIT'TY um. P.E.
Anekceesa. — Huwxnuit Hosropon, 2013. — 180 c.

6.2.2 Manynesuu K.B. Xumus: yued. mocodue / JK.B. Mamynesuy, A.Jl. CamcoHoBa,
A.B. bopucos, O.H. Kosanesa // HI'TY um. P.E. Anekceesa. — Huxuuit Hosropos, 2020. — 159
C.

6.3. MeToau4eckne yKka3aHusl, peKOMEHIALUH U APyTrue MaTepHaJbl K 3aHATHAM

B crmcok «MCTOI[I/ILIGCKI/IG YKa3aHusd, pCKOMCHAAIMU U APYTUe MaTCpUualibl K 3aHATHAM
BKJIIOYAIOTCA METOAUYCCKUC YKA3aHUA M PEKOMCHIAAIIMKW 110 IMPOBCACHUIO na60paT0pH},Ix n
MPAKTUYECKUX yYEOHBIX 3aHITHIA MO TaHHOU JUCIHUILTHHE!

6.3.1 Memoouueckue ykazanus, pazpadoomannsle NPenooasamenimu:

6.3.1.1 I'ankun A.JI. OCHOBHBIE TOHSATHS M 3aKOHBI XMMHH: METOJAMYECKHE yKa3aHUS K
NPAaKTUYCCKUM 3aHSATHSIM M JIa0OpaTOPHBIM paboTaM W HWHIUBUAyaAJIbHBIC 3aJlaHUS MO KYpCY
o0IIel XUMUU AJs CTyJEHTOB HEXUMHYECKHX CIHEIHaTbHOCTeH THEBHBIX, BEUCPHUX U 3a0YHBIX
dopm obOyuenus / AJL Tlankun, A.J[. Camconosa, T.B. CazontseBa // H.Hosropox, HI'TY um.

P.E. Anekceesa. 2018. — 19c.
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6.3.1.2. HaymoB B.M. DnemMeHTHl XMMHYECKOW TEPMOJIMHAMUKH B Kypce OOIICH XUMUU:
METOJ. YKa3aHus K Ja00OpaTOpHBIM U TPAKTUYECKUM 3aHITHSAM IO Kypcy OOIIEH XUMUM IS
CTYJICHTOB XHUMHYECKUX M HEXUMHYECKHUX CICIHUATHHOCTEH JHEBHBIX, BEYCPHUX U 320YHBIX
¢axynsreroB / B.W. Haymos, JXK.B. Marynesuu, I'.A. [Tannuesa, T.B. CazontheBa / H. Hosropop,
HI'TY um. P.E. Anekceesa. 2010. — 49 c.

6.3.1.3. bopucosa I'.H. OcHOBHbBIE 3aKOHOMEPHOCTH IMPOTEKAHUS XUMHUYCCKUX PEAKIUH:
METOJMYECKHE YKa3aHUs 71l IPOBEACHHS KOHTPOJIbHBIX padOT U KOJIOKBUYMOB I10 KypcCy 001en
XUMHUH JJI CTYJIEHTOB XMMHUYECKUX M HEXMMHUYECKUX CIEeIHUAIbHOCTEH IHEBHBIX, BEUEPHUX U
3a0uHbIx (Gopm oOyuenus / I'.H.bopucosa, A.B. bopucos, }0.B. Barranosa, B.K. Ocmanos //
H.Hosropog, HI'TY um. P.E. AnekceeBa. 2015. — 49 c.

6.3.1.4. BarramoBa HO.B. CkopocTh XMMHUYECKHX pEaKIHii. XUMHYECKOE PaBHOBECHE:
METOJl. yKa3aHWs JJs TPOBEACHUS JIA0OOPATOPHBIX 3aHATUH MO KypCy OOIIed XUMHH IS
CTYJICHTOB XHUMHYECKUX M HEXUMHYECKHUX CICIHUATBHOCTEH JHEBHBIX, BEYCPHUX U 320YHBIX
daxynsreros / FO.B. Barranosa, I'.H. bopucosa, A.B. Bopucos, J)K.B. Manynesuu, B.K. Ocmanos
/ H. Hoeropoa, HI'TY um. P.E. Anekceena. 2009. — 37 c.

6.3.1.5. CamconoBa A.J[. PacTBopbl 3IEKTPOIUTOB: Yy4eOHO-METON. TocoOHe K
MPAKTUYECKUM U JabopaTopHbIM paboTraM. MHOuUBHYyadbHBIC 33JaHUS MO KypCy OOIIeH XUMUU
JUTSL CTYZICHTOB HEXUMUYCCKUX CHCIHAIbHOCTEH JIHEBHBIX, BEUSPHUX M 3a0YHBIX (OPM OOYUICHHS
| A 1. Camconoga, I'.H. bopucora, A.JI. I'ankun, A.B. Bopucos // Huwxuauit Hosropoa, HI'TY um.
P.E. Anekceesa. 2020. — 33 c.

6.3.1.6. CamconoBa A.Jl. OKHUCINUTEIbHO-BOCCTAHOBHUTENBHbBIE PEAKIUH: METOAMYECKHE
YKa3aHUs K JJaOOpAaTOPHBIM U MPAKTUYECKUM 3aHATHUSAM IO KypCy OOIIeld XUMHUH AJsl CTYJCHTOB
XUMHUYECKHX U HEXMMHYECKUX CHEI[UAIBbHOCTEH THEBHBIX, BEUEPHUX U 3a04HBIX (opM 00ydeHus/
A.Jl. Camconona, A.JI. I'ankun, T.B. CazonrbeBa // H.Hosropoa, HI'TY um. P.E. Anekceesa.
2012. - 36 c.

6.3.1.7. bopucos A.B. KoHTposbHbIe 3a1aHus 110 TeME PacTBOPBI: METO. yKa3aHUs IS
MPOBEJICHUS TEKYIIET0 KOHTPOJISI MO KypCy OOIIeld XWMHH W HEOPTaHWYECKOH XHUMHU IS
CTYJICHTOB XUMHUYECKUX U HEXUMUICCKUX CIICIIUATBHOCTEH JHEBHBIX, BEUCPHUX U 3a0YHBIX (hOPM
oOyuenus / A.B. bopucos, A./l. Camconosa, I'.H. bopucosa / H.Hosropox, HI'TY um. P.E.
Anekceesa. 2017. - 14 c.

6.3.1.8. KosaneBa O.H. DnexTpoxumus: METOIUYECKHE YKa3aHHS K JaO0OpPaTOpPHBIM U
MPAKTUYECKUM 3aHATUSAM TI0 Kypcy OOIel XUMHUU AJSl CTYACHTOB XUMUYECKUX M HEXUMHUYECKUX
CIEIMAIbHOCTeH JTHEBHBIX, BeUEpHUX M 3a04HbIX (opm oOyuenus / O.H. Kosanesa, 10.B.
barranosa, B.K. Ocmanos, A.Jl. Camconona // H. Hosropoa. HI'TY um. P.E. Anekceesa. 2012.
52 c.

6.3.1.9. Haymos B.U. Koppo3us u 3ammura MeTalsioB OT KOppo3uu: MeToj. ykasaHus K
7a00paTOpPHBIM U MPAKTUYECKUM 3aHATUAM 1O Kypcy obmel xumuun / B.M.Haymos,
K.B.Manynesuy, H0.B.barranosa // H.Hosropoa. HI'TY um. P.E. Anekceesa. 2011. - 42 c.

6.3.2 Memoouueckue ykazanus, pazpadomanuvie HI'TY

6.3.2.1. Meronuyeckue peKOMEHAALMU MO0 OpraHu3alMy ayAUTOpHOU paboThbl. [IpUHATHI
VYuebHo-meronuueckum coperoM HI'TY um. P.E. AnekceeBa, npotokon Ne 2 ot 22 anpens 2013 r.
DJIEKTPOHHBIN aJpec:

http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/met_rekom_aydit_rab.pdf?20.
Hata ob6pamenns 23.09.2015.
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6.3.2.2 MeToauueckue pEeKOMEHJAIMM 10  OpraHM3alid W I[UIAHUPOBAHUIO
CaMOCTOSITENIbHOM paboThl CTYACHTOB MO JucHuIuidHe. [IpuHATBI Y4ueOHO-METOIUYECKUM
copetoM HI'TY um. P.E. AnekceeBa, nporokon Ne 2 or 22 ampens 2013 r. DnexkTpOHHBIH
aapec:http://www.nntu.ru/RUS/otd_sl
/lymy/metod_dokym_obraz/met_rekom_organiz_samoct_rab.pdf?20.

6.3.2.3 YueOHoe nocobue «IIpoBenenne 3aHATUH C MPUMEHECHHUEM MHTEPAKTUBHBIX (OpM
u  MerojoB oOyuenus», Epmakoa T.M., HWamkuu E.I'., 2013 r. DnekTpoHHBIH
aapec:http://www.nntu.ru/RUS/otd_sl/ymy/metod dokym_obraz/provedenie-zanyatij-s-
primeneniem-interakt.pdf.

7. NHO®OPMALIMOHHOE OBECINIEYEHUE JUCLHHUIIJINHBI

Y4eOHBI TpollecC MO JUCHMIUIMHE OOeCredeH HEOOXOIUMBIM  KOMIUIEKTOM
JUICH3UOHHOTO M CBOOOJHO PacIpOCTPaHSEMOTO IMPOTPAMMHOTO OOECIEUEHHUs, B TOM YHCIIE
OTEYECTBEHHOTO IPOM3BOJICTBA (COCTAaB IO JUCHUIUIMHE ompeaeneH B Hactosmend PIT] u
MOJITIC)KUT OOHOBJICHUIO MTPU HEOOXOAUMOCTH ).

7.1. Ilepeyenb pecypcoB  HMHGOPMALHOHHO-TEIeKOMMYHUKAIIMOHHOW  CeTH
«HTepHeT», HEOOXOAMMBIX [IJIsl 0CBOCHHUS THCUHUILIMHBI (MOLYJ151)

IlepeyeHb NporpaMMHBIX MPOIYKTOB, UCIOIb3YEMbIX IIPU MPOBEICHUH PA3IUYHBIX BUI0B
3aHSTUH 110 TUCUUIUIMHE (OTKPBITHIM 1OCTYI):

7.1.1 Koucynwrant [lmtoc [Dnextponnsiit pecypc]: CrnpaBodyHas mpaBoBas cucreMa. - Pexum
nocryma: http://www.consultant.ru/.

7.1.2 Hayunas osnektponHas Oubnmoreka E-LIBRARY.ru. — Pexum pgocrymna:
http://elibrary.ru/defaultx.asp

7.1.3 DnekrponHas 6ubnnoTeyHas cucrema [10BOKCKOTO rOCYIapCTBEHHOTO YHUBEPCHTETA
cepBuca [DneKTpoHHBIH pecypc]. — Pexxum mocryma:http://elib.tolgas.ru./ - 3arn. c
DKpaHa.

7.1.4 DnexTpoHHO-OMONMOTEYHAs cucTeMa Znanium.com [DJEKTPOHHBINA pecypc]. - Pexum
nocryma:http://znanium.com/. — 3aru. ¢ skpana.

7.1.5 OrtkpseiToe 0Opa3zoBaHue [DIeKTpOHHBIH pecypc]. - Pexxum moctyma: https://openedu.ru/.
- 3arJ1 ¢ sKpaHa.

7.1.6 Polpred.com. Ob3op CMHU. Ilonnomexcmosas, muocoompaciesas 6aza oannvix (b/)
[Dnexmponnwiii pecypc]. - Pearcum docmyna:http://polpred.com/. — 3aen. ¢ sxpana.

7.1.7 bBazvl danmvix Bcepoccuiickoeo uncmumyma HayyHOU U mexHuyeckou uHgpopmayuu
(BUHUTHU PAH) no ecmecmeeHHbIM, MOYHBIM U MEXHUYECKUM HAYKAM DNeKmMpPOHHUbLLL
pecypc]. - Pescum oocmyna: http:/lwww.viniti.ru. — 3aen. ¢ sxkpana.

7.1.8 Vuusepcumemckas ungpopmayuonnas cucmema Poccus [Onexmponnvui pecypc]. -
Peoicum docmyna: http://uisrussia.msu.ru/. — 3aen. ¢ sxpana.

7.2. IlepeyeHb, MPOrpaMMHOr0 odecmeyeHHsi U MH(POPMALMOHHBIX CHPABOYHBIX
CHCTEM

Tabauya 7 - Ilepeuensv 31eKmpoHHbIX OUOIUOMEUHBIX CUCIEM

Ne HaumenoBanue 3bC Ccblika, 10 KOTOpPOH
ocymecTBasercs gocryn Kk 3bC

1 KOHCYJIBTaHT CTy/IeHTa http://www.studentlibrary.ru/

2 JlaHb https://e.lanbook.com/

3 IOpaiit https://biblio-online.ru/

Taonuua 8 - Ilepeuenv npozcpammnozo odecneuenus
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IIporpammHoe o0ecnevyenune, MCMOJIb3yeMoe B IIporpammHuoe obecnieuenmne

YHHBEPCHTETE HA T0TOBOPHOI OCHOBE CBOOOTHOI0 PacCpoCTPAHEHHSI
Microsoft Windows XP, Prof, S/P3 (moamucka DreamSpark Open Office 4.1.1 (nmuuen3us
Premium, norosop NeTr113003 ot 25.09.14) Apache License 2.0)
Microsoft Windows 7 (moamnucka MSDN 4689, nmoamucka Adobe Acrobat Reader
DreamSparkPremium, norosop Ne Tr113003 ot 25.09.14) (FreeWare)

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

Microsoft Office Professional Plus 2007 (yiumensust Ne
42470655)

Microsoft Office (nmunen3ust Ne 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 (nuniensus 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 ykazaH mepedeHb MNPOPECCHOHANBHBIX 0a3 JaHHBIX W HH()OPMAMMOHHBIX
CIPAaBOYHBIX CHUCTEM, K KOTOPBIM OOecIlieYeH AOCTyN (yAaJeHHBIH NOCTym). /laHHBIA NepedeHb
MOJUIEKHUT OOHOBIICHHIO B cOOTBETCTBUU ¢ TpeboBanusimMu OI'OC BO.

B manHOM pa3zene MOryT OBITh NMPHUBEICHBI PECYPChl (CCHUIKM Ha CAaWThI), HA KOTOPBIX
MOXHO HAMTH TOJIE3HYIO Ul Kypca MH(OpMAIMIO, B T.4. CTATUCTUYCCKUE WIIM CIIPABOYHBIC
JTAHHBIE, y4eOHbIC MaTepPHAaIIbl, OHJIAWH KYPCHI U T.JI.

Tabnuua 9 - Ilepeuenv cospemeHHbIX RPOPECCUOHATLHBIX 0a3 OAHHBIX U
UHPOPMAYUOHHBIX CRPABOYHBIX CUCEM
Hoctyn k pecypcey (yaajeHHbIH
e HaumenoBanue npogeccuoHaJIbHON 0a3bl AOCTYII C YKa3aHUEM
" | MaHHBIX, HH(POPMALMOHHO-CIIPABOYHON CHCTEMbI CCBIJIKH/IOCTYN U3 JIOKAJbHOM
CeTH YHHUBEPCHUTETA)

1 baza  pgaHHBIX ~ CTaHZapTOB U PETJIAMEHTOB https://www.gost.ru/portal/gost
POCCTAHIAPT //home/standarts
OnekTpoHHass  0a3a  M30paHHBIX  CcTaTel Mo i

2 P P http://www.philosophy.ru/
dumnocopun

3 EnuHblii apXyuB S)KOHOMUUYECKHX U couuonornueckux | http://sophist.hse.ru/data access.sht
JTAHHBIX ml
ba3zpi  mannpix  HammonaneHOTO  coBeta Mo

4 . http://www.ncva.ru
OLICHOYHOU AESTEIbHOCTU
CnpaBouHas [paBoBas cucrema .

5 JIOCTYII U3 JIOKAJIbHOW CeTH
«Koncynprantlirocy
HupopmaninoHHO-CIIpaBOYHas cucTeMa .

6 JIOCTYT U3 JIOKAJTbHOU CETH
«Texkcnepr»

8. OBPA3OBATEJIBHBIE PECYPChbI J1J1s1 UTHBAJINJ1O0B U JIUIL C OB3
B T1abn.10 yka3aH mepedyeHb O00pa3oBaTENIbHBIX PECYpPCOB, HMEIOHMIMX  (OPMBI,
a/IaTITUPOBAHHBIE K OTPAaHMYCHHSM WX 3JI0OPOBBs, & TAK)KE CBEJCHUS O HAIMYHH CHEIHaIbHBIX
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TEXHUYECKUX CPEICTB OOy4YeHUs KOJUICKTHBHOTO W WHIUBUAYATBHOTO TONB30BaHUs. [Ipu
3aMoJHEHUU TAOJMIIBI MOYKET OBITh WCIOJIb30BaHA MHGOpMAIWs, pa3MelieHHas B TOoJpasese

«/locrynHas

cpena»

CIICUAJIM3UPOBAHHOI'O

pazznena

caurta

HI'TY «Csenenus 00

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

Tabnuya 10 - Oopazoseamenvhule pecypcol 01 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 OBECIIEYEHHUE, HEOBXO/JUMOE J1JIsA
OCYHUIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLUHECCA 11O JUCHUIIJIMHE

Y4eOHbBIC ayIUTOPUH JIsI TIPOBEICHUS 3aHATHH 10

JUCHUIIIIMHC, OCHAIICHBI

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 AyIUTOPHH
NoMeIlleHUd U MMOMeIleHuil

IlepeyeHb JMLIEH3MOHHOTO
NMPOrpamMMHOro odecrevyeHus.

Ne NOMeIeHu 1S N
. IS CAMOCTOATE/ILHOU PexBHU3MTHI NOATBEPKIAAOLIETO
CAMOCTOATCIBHOHN
padoThI AOKYMEHTAa
padoThI
1. locka memnoBas - 3 mit.
2. Cronbl TabopaTopHbIC
(pabouee mecTo cryneHTa) Ha 20
6260, 6261, 6264 JelL,
yuebHAs ayHTOPHS VIS 3. Pabouee mecto
NpoBeeHUs pakTuyeckux | [PCIIOJAAaBaTE — 2 wr.;
u naGoparopHsIx 3austhii, | 4. BeITsSKHBIE MIKadb! - 2 1T
IPYIIIOBBIX U 5. O0opynoBanue s
UHIUBUYAJIBHBIX MIPOBEICHUS JTa00PAaTOPHBIX
KOHCYJIbTalluH, 3aHATHHN M0 JUCIUTIINHE XUMUS:
1 TEKYIIEro KOHTPOJLL U mwKkad) CymmIbHBIH - 2 mrT.,
HIPOMEXKYTOYHOM JNEKTPOXUMHUUECKUE STUECHKH s
aTTeCcTaluu (Kaq)ezlpa n3mepenus 3/1C xuMuieckoro
"IIpon3BoACTBEHHAS JNeMeHTa - 3 IWT.,

0€301acHOCTb, JKOJIOTHS U
xumus" T. Hmxanit
Hosropon, Kazauckoe 1.,
12)

NIEKTPOJIU3EPHI - 4 mT.,

Beinpsimutenu b5-47 — 6 mir.,
pH-metpr1 «IJI-301» - 4 .,
KaJOpUMeTpbl — 4 IIT.,

BEChI aHAJIMTUYCCKHUE 4 IIIT.,
muctuistop J19-10 - 1 .,
KoJIOOHarpeBaTesv — 3 IIT.;
BOJITMETPHI IippoBbie B7-38 — 3 mt.,
BECHI TEXHUYECKHE — 2 MIT.,

Tabnune! Menzaeneesa- 4 mir.,
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HaumenoBanue
ayAUTOPUI U

OcHaleHHOCTh ayAuTOpHii
NOMelleHui ¥ MOMeIleH i

IIepeyeHb JTMIEH3MOHHOTO
NMPOrpamMMHOI0 o0ecreYeHus.

Ne NOMeLUeHU IS N
. OJd CAMOCTOATECIBHOU PexkBU3HUTHI MOATBEPKAAKIICTO
CaAMOCTOATECJIBHOU
padoThI JOKYMEHTAa
padoThI
nabopaTopHasi XAMUYECKas! OCy/a 1
PEaKTHBBI
Ha00p y4eOHO-HATISITHBIX TTOCOOHI
6147

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

2 TEKYLIEr0 KOHTPOJIS U
IIPOMEXYTOUHOMI
artectanuu (kadeapa
"IIpousBoaCTBEHHAsS
0€301IaCHOCTb, DKOJIOTHS U
xumusa" T. Hokamit
Hogsropon, Kazanckoe 1.,

12)

1.Jlocka menoBas

2. Pabogee mecTo mpemogaBaTens
3. Pabouee mecTo cTyzneHTa - 64
YellL.

4. IlepcoHaIBbHBIN KOMIBIOTEP

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

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

6265
yaeOHast ayqUTOPHS IS
TIPOBEICHUS 3aHATUH
JIEKIIMOHHOTO U
CEMHHAPCKOT0 THIIA,
TPYIIOBBIX U
WHIUBUIAYATbHBIX
3 KOHCYJIbTallUH,
TEKYIIEr0 KOHTPOJIS U
IIPOMEXKYTOUHOMN
arrectanuu (kadenpa
"IIpousBoaCTBEHHAsS
0€301IaCHOCTb, DKOJIOTHS U
xumusa" T. Hikami
Hogsropon, Kazanckoe 1.,

12)

1. Jocka menoBas - 1 mT;

2. Tabmuma JI.1. Menneneesa - 1
IIT.

3. Pabouee mMecTo mpenogaBaTens
4. Pabouee MecTo cTyneHTa - 42
yel.

10. METOANMYECKHUE PEKOMEHJALIMU OBYYAIOLIIUMCS
ITO OCBOEHUMIO JTUCHUITJIMHBI

10.1. O0mme MeToanMYeCKHE PCKOMEHIAIUA OJIH oﬁyqaloumxca nmo OCBOCHHIO
AUCHUIIJIMHBI, 06pa30BaTeHBHLIe TEXHOJO0I'MM

JlucuumiuuHa  peanu3yercss IOCpPEACTBOM  NIPOBEIACHHS  KOHTAKTHOM  paboThl  C
oOyyaromuMucs (BKJIOYas MPOBEJIEHHE TEKYLIEro KOHTPOJS YCIEBAEMOCTH), CaMOCTOSTEbHON
paboThl 00yUYaIOIINXCS ¥ TPOMEXKYTOUHOM aTTecTaluu.

KonrtakTHas pabora MOXeT ObITh ayJTUTOPHOM, BHEAYIUTOPHOH, a TaKKe MPOBOJUTHCS B
AIIEKTPOHHON WH(POPMaLMOHHO-00pa3oBaTeiabHOl cpeae yHuBepcutera (mainee - OUOC). B
CIy4yae TPOBEJEHUS YacTU KOHTAKTHOW pabotel mo auctumimae B DMOC (B COOTBETCTBUU C
pacrucaHueM Y4YeOHBIX 3aHATHH), TPYIOEMKOCTh KOHTakTHOW pa®orsl B DMOC sKBHBaneHTHA
ayIUTOPHOU padore.

[IperonaBanre  TUCIUIIIMHBI
00pa30BaTeNbHbIX TEXHOJIOTHMA:

-0abHO-PeUmuUH208as MEeXHON02USA OYEHUBAHUA(NPU HATUYUL);

BCACTCA C MNPUMCHCHUCM CJICOAYIOIIUX BUJ0B
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- KOJUIOKGUY M,

- KOHmponvbHasa paboma,

- mecm,

- omuem no 1abopamopHuiM paboman.

Ilo uroram Tekylield ycCHeBaeMOCTH CTYAEHTY MOKET ObITh BBICTABJIEHA OLEHKA IIO
MIPOMEXKYTOUHOM aTTecTallui B COOTBETCTBUU 3a HaOpaHHBIMU 3a ceMecTp Oamiamu. CTYyIEHTHI,
BBITOJIHUBIINE BCE 00s3aTelIbHBIC BHU/bI 3aIUIAHUPOBAHHBIX yYEOHBIX 3aHITHUH, JOMYCKAIOTCS K
MPOXOXKACHUIO POMEKYTOYHOM aTTecTaluu (IK3aMeHYy).

PesyabraT 00yyeHuss cunrtaercsi cOPpMHMPOBAHHBIM HA NMOBBIIIEHHOM YPOBHe, €CllU
TEOPETUYECKOE COJIepKaHUe Kypca OCBOCHO MOJMHOCTHIO. [Ipu ycTHBIX coOeceoBaHUAX CTYICHT
MCUEPIIBIBAIOIIE, MTOCIIEIOBATEIbHO, YETKO U JIOTUYECKH M3JIaraeT y4eOHbI MaTrepuai; cBOOOIHO
CIIpaBJIs€TCA C 3aJayaMH, BOIPOCAMM M JPYITMMH BHJAMHU 3a/JaHHM, HCIOJIB3YET B OTBETE
JIOTIOJTHUTENBHBIN MaTepuas. Bece mpemycMmoTpeHHble pabodeil yueOHON mporpamMMoin 3aiaHus
BBIMIOJTHEHBl B COOTBETCTBUU C YCTAaHOBJIEHHBIMH TpeOOBaHUSIMHU, CTYICHT CIIOCOOEH
AQHAJIM3UPOBATh IIOJyYCHHBIC PE3YyJbTaThbl, IPOSBISAET CAMOCTOSATEIBLHOCTh IIPU BBIIOJHEHUU
3aJaHUN.

PesyabraTr 00ydyeHuss cuuraercss cGOpMHPOBAHHBIM Ha INOPOrOBOM YPOBHe, €ClU
TEOPETUYECKOE COJEPKAHUE Kypca OCBOCHO MONHOCTBIO. [IpH yCTHBIX coOecenoBaHUsAX CTYIEHT
MOCJIEZI0BATENbHO, YETKO M JIOTMYECKH CTPOMHO H3jlaraeT y4eOHbIM MaTepuai; CIpaBisieTcs ¢
3aJayaMy, BOIMPOCaMU M JPYTMMH BHUAAMU 3aJaHHi, TpeOyIoIuX NPUMEHEHHUs 3HaHWil; Bce
MPEIyCMOTPEHHBIE paboueii y4eOHOH NTporpaMMoOi 3aJaHHs BBITOJHEHBI B COOTBETCTBHH C
YCTaHOBJICHHBIMU TPEOOBAHUSMHU, CTYACHT CHOCOOEH aHAIM3UPOBAThH MOTYUYCHHBIC PE3YNIbTATHI;
IIPOSIBIISIET CAMOCTOSTEIbHOCTD IIPY BBIITOJIHEHUY 3aJaHUI

Pe3yabTaT 00y4yenus cunraercss HeC()OPMUPOBAHHBIM, €CJIU CTYJICHT IPU BBIITOJTHEHUN
3aJaHlii He JEMOHCTPHPYET 3HAHWW y4eOHOrO Marepuaia, JOIMYCKaeT OMIMOKH, HEYBEPEHHO, C
OONBIIMMH 3aTPYIHEHUSMHU BBIMIONHSAET 3aJlaHUsl, HE JEMOHCTPUPYET HEOOXOAWMBIX YMEHHI,
KayeCTBO BBINOJIHEHHbIX 33JJaHUM HE COOTBETCTBYET YCTAHOBJIEHHBIM TPeOOBaHUSAM, KAUECTBO UX
BBITIOJTHEHUS OIICHEHO YMCIIOM OasioB HIDKE TPeX IO OIEHOYHOW CHCTEME, YTO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

10.2.MeToauueckue yKazanus 1Jisl 3aHATHI JTeKIHOHHOI0 THIA

JIeKIMOHHBIN KypC IIPEAINOoIaraeT CUCTEMaTU3UPOBAHHOE U3JI0KEHUE OCHOBHBIX BOIIPOCOB
TEMaTHUYECKOro MJIaHa. B Xo/ie TeKIMOHHBIX 3aHATUI PACKPBIBAIOTCS 0a30BbIE BONIPOCH! B paMKax
KXI0#i TeMbl AUCHUILIMHBL (Tabnuia 4). O003HAYArOTCSl KITFOUEBBIC ACMIEKTHI TEM, a TaKKe
JIENAI0TCSl aKLEHThl Ha HanOojee CIIOKHBIE M Ba)KHbIE IOJOXKEHUS HM3y4aeMOro MaTepuala.
Marepuansl JIeKUUH  SIBISIOTCS OMNOPHOM OCHOBOM JUIsl MOJTOTOBKM OOy4aromMXcs K
MPAKTUYECKUM 3aHSTHUSM / JJabopaTOpHBIM padOTaM U BBINOJHEHUS 3aJaHUIl CaMOCTOSTEIbHON
palboThl, a TaKKe K MEpOIPHUITHUSAM TEKYIIEro KOHTPOJS YCIIEBAEMOCTH M IMPOMEXKYTOUHOM
aTTECTaly 10 TUCLIHILINHE.

B xone neKUMOHHBIX 3aHATUH PEKOMEHIYETCs BECTH KOHCIEKTHpPOBAaHUE Y4eOHOro

MaTepuana.

10.3. Meroauueckue YKa3aHUsi MO OCBOEHHMIO JAWCHMIUIMHBI Ha J1a00pPaTOPHBIX
padorax

JlaGoparopHble pabOThl MO3BOJSIOT NPUOOPECTH CTyAEHTaM yMEHUs paboTaTh C
XUMHUYECKHMMH peareHTaMu, MoCy10i U MpUOOpaMu, OCYIIECTBIATh XUMUYECKUN IKCIIEPUMEHT U
IMPOBOAUTD NEPBUYHBIC HAYYHBIC UCCIICIOBAHM.

JUns TIOBBIIIEHUSI T103HABATEJIbHOM AKTUBHOCTH CTYJCHTOB U IPHOOpPETEHHUS HUMH
NEPBUYHBIX HAaBBIKOB HAYYHOI'O HCCIIEOBAHMS, B 3TU KJIaccHyeckue abopaTopHble padoThI
BBE/ICHBI 2JIEMEHTHl HAYYHOT'O UCCIIC0OBAHMS, @ UMEHHO!

a) CaMOCTOSTENBHO N0100paTh peaKTUBHI JIJIs MPOBEACHUS TOW UM MHON peaKlny;

24



0) OOBSICHUTH MPOTEKAHUE OJHOM PEaKUUU M HE MPOTEKAaHHE IPYroi, Ha MEepPBBIA B3I
Mo00HOM, peaKIvy;

B) IIPEJCKA3aTh IPAKTUUYECKOE 3HAYEHHUE TOM UM UHOM pEeakLMU U T.J.

IToaroToBKy K KaxJ0# J1abopaTopHOH paboTe CTYAEHT AOJKEH HauaTh C O3HAKOMJIEHHUS C
IUIAHOM 3aHATUS, KOTOPBIN OTpa)kaeT COAEPKaHUE IPEJI0KEHHON TEMBI.

Ilocne BBIMONHEHUS KaXIOW sabopaTopHOM pabOThl CTYAEHT O(QOpPMIISET OT4YeT, B
KOTOPOM YKa3bIBAIOTCS IIETM PalbOThl, XOA pabOThl, JaeTCs PUCYHOK M ONHMCAHUE YCTAHOBKH,
TaOJIMIA YUCICHHBIX Pe3yJbTaTOB, BBIYUCIEHUS U BHIBOIBL.

[Tpu oueHnBaHNM 1a00PATOPHBIX PaOOT YUUTHIBACTCS CIEIyIOIIee:

- Ka4eCTBO BBINOJIHEHUS HKCIEPUMEHTAIbHO-IIPAKTUUECKOM YacTH paboThl U
CTETeHb COOTBETCTBHSI PE3yIbTATOB PaOOTHI 3alaHHBIM TPEOOBAHUSIM;

- Ka4ecTBO 0(OpMIICHHsI OTUeTa 10 paboTe;

- Ka4eCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI IIPHU 3aIUTE paOOTHI.

10.4. MeToanuyecKue YKazaHusd 10 OCBOCHHK [NUCHMIIVIMHBI Ha 3aHATHUAX
CEMHHAPCKOIo TUmma

[TpakTudeckue 3aHATUS HapaBlIeHBI HA ((OPMUPOBAHNE HABBIKOB PEIICHUS MPAKTUYSCKUX
3aja4, TPUMEHSS TOJYYCHHBIC TEOPETHUCCKUE 3HAHUS, a TAK)KEC HABBIKOB CaMOCTOSTEILHOU
paboTHI MO PYKOBOJCTBOM MPENOaBATEIS.

Ha npakTtudeckux 3aHSATHSIX MPOBOIUTCS PEIICHUE PACUCTHBIX 3a/1au W YINPKHEHHWH B
nporecce nMpopabOTKH HauboJee CIOKHBIX B TEOPETUYECKOM IUIAHE MPOOJIEM W MPOBOISATCS B
Tpex Gpopmax:

1. yCTHBII OIIPOC CTYACHTOB IO KOHKPETHOW TEMAaTHKE MIPAKTHYSCKOTO 3aHSATHUS;

2. peuieHre 1 00bACHEHNE THITOBBIX 3314 10 JJAHHOH TEME;

3. camocTosiTenpHas pabdoTa CTYJIEHTOB C MCIIOJIB30BAaHHEM y4eOHBIX TOCOOMH, JEKIHMA 1
KOHCYJIbTAIIHMiA TTPETIOIaBaTels IIPU BHIIOJTHCHUN MU KOHTPOJIBHBIX 3aJ[aHUH.

10.5. MeToanyeckue yKa3aHus Mo caMOCTOSITETbHOIT padoTe 00yyarommuxcst

CamocTtosiTenbHast paboTa oOecreyuBaeT MOATOTOBKY OOydaromIerocss K ayIuTOPHBIM
3aHATUSAM U MEPONPUSITHIM TEKYIIEro KOHTPOJS M MPOMEKYTOUHON aTTeCTallud M0 U3ydaeMoOu
TUCIHUIIIMHE. Pe3ynbTaThl 3TOW MOJATOTOBKH MPOSBISIOTCS B aKTHMBHOCTH OOYdYarolierocs Ha
3aHSATUAX W B KA4YE€CTBE BBIMIOJHEHHBIX MPAKTHYECKUX 3aJaHUd U JPYrux (oOpM TEKYIIEero
KOHTPOJIA.

[Ipu BBITONTHEHUU 3alaHUM JII CAMOCTOSITEILHOM PabOThI pEKOMEHAYyeTCs MpopaboTKa
MaTepUANIOB JIEKIMH MO KAKIOW NPOUAECHHOM TEeME, a TaKKe€ HU3YyUYEHHE PEKOMEHIYEMOUN
JTUTEPATYpPHI, IPEACTABICHHON B pazzeine 6.

B mporecce camocTosTenbHONW pabOThl MPU W3YUYEHUU TUCIUILUIMHBI CTYAEHTHI MOTYT
paboTath Ha KOMIBIOTEPE B CIEHUATU3UPOBAHHBIX AYAUTOPHUAX ISl CAMOCTOSITEIHLHOM paboThI
(ykazano B T1abn. 11). B ayautopusx wumeercss JOCTyHn uepe3 HHPOPMAIMOHHO-
TEJIEeKOMMYHUKAIIMOHHYIO ceTh «/HTepHEeT» K AJIeKTPOHHON HMH(OpPMAIMOHHO-00pa30BaTENbHON
cpene ynusepcurera (QMOC) u anexrponHoit 6nbnuoreunoit cucreme (3bC), re B aeKTpoHHOM
BUJIE pACIoONIaraloTcsi y4eOHble M y4eOHO-METOAMYECKHE MaTepuaibl, KOTOpble MOTYT OBITh
WCITOJTH30BAHBI JIJII CAMOCTOSITEIBHOM PaOOTHI IPU U3yUYE€HUU TUCITUTIITUHBL.

s obydaromuxcsi Mo 3a04HON (opMe OOydeHHs caMOCTOsITeNIbHas paboTa sBIsieTCS
OCHOBHBIM BHJIOM Y4€OHOU JEATETHHOCTH.

10.6. MeToanyeckue yKa3aHus JJs1 BHITIOJTHEHHUSI KOHTPOJBHBIX padoT
ITpu uzyuennu kypca «XuMus» MPOBOAUTCSA 6 KOHTPOJIBHBIX PaloT.
B konTponpHyto paboty Ne 1 BXOAST BOIPOCH IO OCHOBHBIM 3aKOHAM XMMMHU: BapHaHT | -

20 (mo BeIOOpY IpenoaaBartensi) u3 Meroauueckux ykazanuid: A.JI.I'ankun, A.Jl.CamconoBa, T.B.
CazontbeBa «OcHOBHBIE MTOHTHS U 3aKoHBI xumun» HI'TY, r. Huxanii Hoeropon, 2018. 20 c.
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B xoHTpOnbHYIO0 paboTy Ne 2 BXOAST BOIPOCH! MO0 XUMUUYECKOW TEPMOJIUHAMUKE: BapUAHT
1 - 28 (mo BeIOOpY mpenonaaBaTens) U3 Meronudyeckux ykazanuit: I.H.bopucosa, A.B. bopucos,
1O.B. Barranosa, B.K. OcmanoB OCHOBHbIE 3aKOHOMEPHOCTH MPOTEKAHUSI XMMUUECKUX PEAKIIUH.
H.Hosropog, HI'TY um. P.E. AnekceeBa. 2015. — 49 c.

B xoHTpombHyo pabotry Ne 3 BXOJST BONPOCHL MO CJHEAYIOUMM TeMaM: CKOPOCTb
XUMHYECKHX pEakIMii, XWMUYECKOe paBHOBECHE, BIUSHUE TEeMIIepaTypbl Ha CKOPOCTh
XUMUYECKOW pPEaKIuu W T.1.. BapuaHT 1-27 (mo BBIOOpY MNpemnojgaBaTens) U3 METOIUYECKUX
ykazanuii: I'.H. bopucoBa, A.B. bopucos, HO.B. barranosa, B.K. OcmanoB OcHOBHbIE
3aKOHOMEPHOCTH TpoTekaHus xumuueckux peakuuii. H.Hosropoa, HI'TY um. P.E. Anekceesa.
2015.-49c.

B xontponbHyro pabory Ne 4 BXOZSAT BOMNPOCHI MO CIEAYIOIIMM TEMaM: CHOCOOBI
BBIPQ)KEHUS KOHIICHTPALIMU PAaCTBOPOB; CTEXHOMETpHUYECKHE pacueTsl: BapuaHT 1-30 (o BbIOOpY
npenojasaresis) U3 Meroandeckux ykazanuit: A.B. bopucos, A.Jl. Camconosa, I'.H. bopucosa
Kontponbnsie 3ananus o teme pactBopsl. H.HoBropoa, HI'TY um. P.E. Anekceesa. 2017. -14 c.

B koutpombHyro pabGory Ne 5 BXOIAT BONPOCHI 1O TEME OKHUCIHUTEIbHO-
BOCCTaHOBUTENbHbIE peakiuu: BapuanT 1-30 (mo BbIOOpY mperogaBarensi) U3 METOAUYECKUX
ykazanuii: A.JI. CamconoBa, A.JI. Tankun, T.B. Ca3zoutseBa // OxucinureiabHO-
BoccraHoBuTenbHble peakuuu. H.Hosropoa, HI'TY um. P.E. Anekceea. 2012. 36 c.

B koHTponpHYI0 pabory Ne 6 BXOISAT BOMPOCHI MO TE€MaM: TalbBAHUYECKHE DIIEMEHTHI,
AIIEKTPOJIN3, IEKTPOIHBIN MMOTEHIINAJ, BOAOPOIHBINA AIEKTpo, ypaBHeHHe HepHera: BapuaHT 1-
30 (mo BBIOOpPY mpemonaBaTeliss) U3 meroandeckux ykazanwii: O.H. Kosaiesa, FO0.B. Barranosa,
B.K. Ocmanos, A.Jl. CamconoBa. Dnexkrpoxumus. H. Hosropon. HI'TY um. P.E. Anekceesa.
2012.52c.

11. OHEHOYHBIE CPEJACTBA J1JIs1 KOHTPOJISI OCBOEHUSA JUCIUIIJINHBI

11.1 TunoBble KOHTPOJIbLHBbIE 3aJaHUS WJIM HHbIEe MaTepuajbl, HeOOXOAUMBIE JJIsl
OlleHKH 3HAHWil, yMeHMii, HABBIKOB W (WJIH) ONbITA B XO0J€e TEKYLIero KOHTPOJIs
ycrneBaeMocTH

Bomnpockl, nHAMBHyaTbHEIE 3a/IaHUS U 33a4H MPEJICTABICHB B METOINYECKUX YKa3aHUSIX
K MPaKTUYECKUM U J1abopaTopHbiM 3aHsTusM [3.1 — 3.13], npencraBieHHbIX B 11. 6.3.

Ilpumepovt munogwvix 3a0anuii:

11.1.1. TunoBsble 3aJaHUS K NPAKTHYECKHUM (CEMUHAPCKHUM) 3aHATHAM

3ansitue Ne 4.4 (2 yaca)
OKHCAUTEILHO-BOCCTAHOBUTEIbHBbIE peakiuu. Pemenne 3aga4

1. UnauBuayanpHOE pelIeHHe 3a/1a4d 10 OKHCIMTEIbHO-BOCCTAHOBHTEIBHBIM PEAKIUSM
(mo BBIOOpPY mperojaBaTeNs W3 METOIUYECKHX YKa3aHWi K J1a0OpaTOPHBIM U TMPAKTUYCCKUM
anstusaMm:  CamconoBa A Jl., Tamkun AJL, CasonteeBa T.B. «OxuciautenbHo-
BoccTaHoBUTeNbHBIE peakuu» H. Hosropon, HI'TY um. P.E. Anekceena. 2012. 36 c.)

THUIOBBIE 3AJIAYN:

1. Ompenenute BO3MOXXHOCTH CAMONPOU3BOJIBHOIO IMPOTEKAHHWs] PEAKUUU TMpU

CTaHIlapTHLIX yCHOBI/IﬂX
2KMnO, + 16HF = 2MnF, + 5F, + 2KF + 8H,0
2. Ompenenure BO3MOXXHOCTH CaMONPOHM3BOJIBHOTO TPOTEKAHUS PEAKIHH  TpU
CTaHI[apTHI)IX YCJ'IOBI/IHX
AsO,> + 2H,0 + 21 = AsO, + I, + 40H
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3. BeruncianTe KOHCTaHTY PaBHOBECHS PEaKIIUU
2KMnQO, + 10FeSO,4 + 8H,S0,4 = 2MnSO,4 + 5F92(SO4)3 + K,SO, + 8H,0
4. Onpenenute HaMpaBICHUE PEAKIIMH TPU CTAHIAPTHBIX YCIOBUAX
2KMnQO, + 5H,S + 3H,S0,4 = 2MnS0O,4 + 2S + K,SO4 + 8H,0

5. MeTooM HMOHHO-3JIEKTPOHHBIX ypaBHEHHU moadepute K03()(PUIUEHTH B CIEeIyIOIUX
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUAX. YKaXUTE OKHCIUTENIb U BOCCTaHOBUTENb. Kakoii
U3 JIEMEHTOB OKHCIISIETCS, KaKOil BoccTaHaBIMBaeTCA?

1)A| + K>Cr,07 + H,SO4— Alz(SO4)3 + Cr2(504)3 + K,SO,4 + H,O

2) Al + KMnQO4 + H,SO,— Alz(SO4)3 + MnSO, + K,SO, + H,O

3) MnO; + KCIO3; + KOH— K;MnO,4 + KCI + H,0O

4) Bi,O3 + Br, + KOH— KBiO3 + KBr + H,0

5) SnCl, + K;Cr,07 + HCI — SnCl, + CrCl; + KCI + H,O

6. MeToaoM >IEKTPOHHO-MOHHBIX YPaBHEHUH COCTAaBbTE IOJIHBIC YPABHEHUS PEaKIH,
YUUTBIBAs!, YTO JIUOO OKUCIHUTENh, TUOO BOCCTAHOBUTEND SIBIISIFOTCS Takxke U cpenoil. ObocHyiiTe
HAa OCHOBAaHUHM CTAHJAPTHBIX OKHCIUTEIHbHO-BOCCTAHOBUTENbHBIX IMOTEHIIMATIOB BO3MOXKHOCTb
MPOTEKaHUs JaHHBIX PEaKIU.

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

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

3) NaBr + H,SO4/xon/— 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

9. OKuCIUTETHbHO-BOCCTAHOBUTENbHASI PEAKIUS BBIPAXKACTCS HOHHBIM ypaBHEHHEM.
YkaxuTe, Kakol HOH SBISIETCS OKHUCIUTENeM, Kakod — BoccTaHoBuTeneM. CocTaBbT€ MOHHO-
3JIEKTPOHHBIC U MOJIEKYJISPHbIC YPaBHEHUSI.

1). Bi + NO; + H" - Bi **+ NO + H,0

2) Fe*2+ ClO; + H" — Fe™ + CI + H,0

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

4) SO, + Cr,0/% + H" — Cr* + SO,%+ H,0

5) CI" + MnO4 + H" — Cl, + Mn*? + H,0

11.1.2. TunoBblie 3aAaHusl AJ1s J1a00PATOPHBIX padoT
JlaGopatopHoe 3ansiTue Ne 1 (2 yaca)
Onpeaenenne JKBUBAJIEHTHOI Macchl MeTal1a
TUITIOBBIE KOHTPOJIBHBIE BOITPOCHI:
1. Henb paboTsl
2. [lopsi 1ok BBIMOIHEHUS paOOTHI
3. O6paboTKa SKCIEPUMEHTATBHBIX JAaHHBIX
4. AHanu3 pe3yabTaToB
5. Cxema yCcTaHOBKH
6. HaiiTu sxBUBaneHTHYI0 Maccy cepbl B coenHeHusx HyS; SO3; FeSO,; CuSO:s.
7. OT 4ero 3aBUCUT AKBHUBAJICHT XUMHYECKOrO dJEMEHTa: 1) OT BaJIeHTHOCTH; 2) BCeria
SIBJISICTCS IOCTOSIHHOM BEJTMYMHOM.
8. Ckombko 3kBUBaneHTOB cojiepkutces B 200 r CaCOs; B 400 T NaOH?
9. OnpenenuTh dKBUBAJICHTHYIO Maccy MeTainia, eciii 0,4 T ero BBITCCHHIIM W3 BOJIBI
624w Hp ipu 470 °C 1 743 mu pr. cr.?
10. 0,36 r meTaymia oopasyror 0,68 T okcua. OnpeeuTh SKBUBAJICHT METAJLIA.
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11. Mpiubsk o6pa3yeT ABa OKCUIA, U3 KOTOPBIX OJUH CONEPKUT 65,2 % (Macc.) MbIIIbsKa,
a npyroit — 75,7% (macc.) mblmbska. OnpenenuTs 3KBUBAJICHTHBIE MAcChl MBIIIbSKAa B 000MX
cimyvasix. Hanmrcats opMysibl COOTBETCTBYIOIIUX OKCHIIOB.

12. ChopmynupoBaTh 3aKOH SKBUBAIECHTOB, HAIKCATh €T0 MATEMAaTHYECKOE BBIPAKEHHUE.

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

COEIMHUBIIETOCS C KHUCIOPOAOM?

14. JlaTb onpeneneHusi SJKBUBAJICHTA 3JIEMEHTA, YKBUBAJICHTHON MacCChI.

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

11.1.3. TunoBbie BONPOCHI (3a1aHNs) JIsl YCTHOr0 (MMCHbMEHHOT0) ONpoca
JIEKIIU A
Tema: CkopocTh XMMHYECKHX peakuuii. XuMHUYecKoe paBHOBecHe.

THUIIOBBIE BOITPOCbI JJIAA TI'PYHIIOBOI'O OBCYXJIEHUA HA
JIEKIHIMOHHBIX 3AHATUAX:

1. Yto Ha3bIBAIOT CKOPOCTHIO XMMHUUECKOM peakiuu?

2. Kakue ¢akTopbl BIUAIOT Ha CKOPOCTh XUMHUYECKON peakiuu?

3. Kak 3aBHCHT CKOpPOCTh XMUMHYECKOW pEaKIUU OT KOHUEHTPALUU PEearupyroumx
BeulecTB? Hanummre KUHETUYECKOE YPABHEHHUE PEAKIUH.

3. Uro Ha3pIBAIOT MOPSAKOM peakiuu? Kak 3KCIepUMEHTAIBHO ONPEASISIOT MOPSIO0K
peaKIiu Mo JaHHOMY BEIIEeCTBY?

4. Kak cKOpoCTbh peaklUy 3aBHUCHUT OT TeMieparypbl? Hanumure ypaBHeHue AppeHuyca.
KakoB ¢u3nyeckuii cMmbici MpeadKCIOHEHIHaabHoro MHOxHUTENsA? Kakue skcrepuMeHTalnbHbIe
JaHHbIE HEOOXOUMBI IS pacueTa SHepPTUu aKTUBaLUN?

5. OOpaTuMble peakuu 1 XUMUYECKOE PaBHOBECHE.

6. Kakue gaxTopsl BIUSIOT HA CMEIIEHUE PABHOBECHUSI OOPATUMBIX peaKIuii?

7. Kak ompenenuTh HampaBieHHE CMEUICHUS pPaBHOBECHS MPH H3MEHEHUH BHEIIHUX
BozaeiictBuil? [lpunun Jle-llatense.

11.1.4. TunoBbIe TeCTOBLIE 3aJaHUSA
Tema «JieMeHTBI XUMHYECKOH TEPMOANHAMHUKH M TEII0BbIE 3P eKThI XUHMHYECCKHX

peakuuin
1. Ilpu oxucnenun 10,8 r cepebpa Bbmemwiocs 1,58 k/[x Ttemna. Haiitu sHTanmenuo
o0pa3oBaHus OKcHIa cepedpa AH006P(Ag20).
a) — 20,5 xJIx/mob;
0) 31,6 x/Ix;
B) - 31,6 xJI>x/Monb ;
r) 44,8 xJIx .
2. DHTameIusl 00pa3oBaHUS aMMHUaKa (AH006p(NH3)) cocraBisieT — 46,19 x/[x/mons. Kakoi
00beM azoTa (H.y.) BCTYIIUT B peakiuio, eciu Boiaenutcs 18,41 k/[x TernoTsr?
a) 4,46 m;
6) 4,46 M°;
B) 3,98 m;
r) 4,46 M.
3. Ompenenure usmeHenue sHeprun ['mooca peakuu CHypy + lory = CHalgy + Hly npu
CTaH/JApPTHBIX YCIOBUSAX. BO3MOXKHO M MpOTEeKaHHe peakiuu (CT.y.)
a)AGOXp: 39,49k 1>k, HEBO3MOKHO;
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0) AGoxp = - 39,49 xJI>x, BO3BMOXHO;
B) AGOxp = - 43, 8 kJ[>x/M0JIb, BOBMOKHO;
r) AG%xp = 45,5 k]I, HEBO3MOXKHO
4. Omnpenenure w3MeHeHHe dHepruu [MOOCa W HampaBiICHHE TPOTEKAHUS PEAKIUU IPU
cranapTHbIX ycnoBusaX. MNOs + 2C pagur) = Mgy + 2 COy.
a)AGOXp= 192 xJI>x B 0OpaTHOM HalnpaBJICHUH;
0) AGOXp =— 192 x/Ix, B mpsIMOM HaIpaBJICHUU;
B) AGOXp = 384 k/I>x/MOJIb, B IPSIMOM HaIPaBJICHUH;
T) AGOXp =— 259 x/Ix, B IpsIMOM HaIpaBJICHUH.
5. Peakuus mpotekaer mo ypaBHeHUIO SiOyy) + 2Cqpagury = Sigy + 2CO(y. Ompenenure
M3MEHEHHUE SHTPOIMH TIPH cT.y. OGBICHATE XapakTep u3MeHerHus AS’xp.
a) ASOxp = 360,82 JIx/K; yBennuuBaeTcsl, T.K. BbIAEIAETCS ra3;
6) AS’xp = 360,82 JIx/K-MOJIb yBEIMUHBACTCS, T.K. 00PasyeTCst KDeMHHIA;
B) ASOXp =-360,82 JIx/K ymensiaercs, T.K. 00pa3yroTcs 00Jiee MpoCcThie MOJICKYJIbI;
r) AS°xp =0 JI/K He H3MEHSETCS, T.K. He H3MEHSCTCS KOIMYECTBO BEIIECTBA B XOLIE
peaxIuu.
11.1.5. TunoBble 3a1aHUs JJI1 KOHTPOJIbHOH PadoThI

KOHTPOJIBHAS PABOTA
TEMA «PACTBOPBI QJIEKTPOJIUTOB»
Bapuant Nel
l.IlnotHOCTH 26% pactBopa KOH pasha 1,24 r/em®. Cxomnbko Moneit KOH COJIEPKUTCS B 271
pactBopa?
2.Haiitu pH 0,001M pactBopa KOH, cunTas quccouuaruio mojJHOM.
3.0npenenuts KOHIEHTpaluio MOHOB Boaopoaa B 0,01M pactBope H,S, yuuThIBas TOJIBKO
MEPBYIO CTYNEHb AUCCOLMALNH, 17151 KoTopor K, =1- 107,
4.Paccuntath crenenp auccounanyuu HyS mo nepsoii crynenn, ecnu K, ==1- 107,
5.MoxHo 1n HPUTOTOBHTE 0,01M pactBop CaF», eciiu mpou3BeieHHEe PACTBOPUMOCTH JTaHHOH
COJIA paBHO 4- 107
6.3anucatb B MOJEKYJIPDHOM M HOHHO —MOJEKYJIIPHOM BHJE€ YpPaBHEHHE DPEAKLUU
Na,S + H,SO, —
Bapuant Ne2
1.Kakas macca NaOH conepxxurcs B 200mi 0,2M pactBopa?
2.0mnpenenuTh KOHIIEHTpanuio HoHOB Bogopoaa B 0,01M pactsope HCN, ecniu K= 6,5+ 10729,
3.YeMy paBHa KOHIIEHTpaIUs THIPOKCHU] —MOHOB B pacTBope, ecau pH=11.
4.PactBopumocts CaCOjz mpu 35°C paBHa 6,9-10° Momb/n. BHIUHCTHT TPOHM3BEICHHE
PacTBOPUMOCTH COJIH.
5.3anucatb B MOJEKYJIPHOM M HOHHO —MOJEKYJSIPHOM BHJE YPaBHEHHE DPEAKLUU
Zn(N03)2 + KOH —
6.Hanucars MoJeKyIsIpHbIC ¥ HOHHO-MOJICKYJSIpHbIC ypaBHeHus ruaponu3a FeCls u ykaszatsb
KHUCJIOTHOCTb CPEJIbI.
Bapuant Ne3
1. Paccumrtare mnporneHTHyoo KoHueHTpauuto 0,2M pactBopa HCI, mnpuHSB IUIOTHOCTH
pactBopa 1 r/em’.
2. Onpenenuth, B kakoMm u3 pactBopoB 0,01M HCI wmm 0,01M HCNpH cpenst Gosnbiie?
OTBeT NOATBEPIUTE PACUETOM.
3. Boruncnuts pactBopuMocTh B Mob/11 U IIP Ni(CN),, ecmn B 500Mi1 Bozbl pacTBOpsieTcs
2,09-10'8 T 3TOH COJIH.
4. OnpenenuTh KOHIIEHTPAIUIO THAPOKCHI —MOHOB B pacTBope, pH koToporo paseH 8.
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5. MOXHO ]I MPHUTOTOBHTH pacTBOp, cojaepkammii ogHoBpemenHo Ba(OH), u HCI. Otser
MOJATBEPANUTDH PEAKIUSIMU B MOJIEKYJISIPHOM U MOHHO-MOJIEKYJIIPHOM BH/IE.

6.3anucath MOJIEKYJSIPHOE M HMOHHO — MOJIEKYJIIPDHOE YPAaBHEHME pEakLuu TIHIpOIu3a
Na,COs.

Bapuant Ne4

1. Paccumrath mponenTHyro konreHTpanuio 0,1M pactBopa NaCOs; mnpuHSB IUIOTHOCTH
pacTBOpa paBHOU 1 r/em’.

2. Onpenenuth KOHIEHTpaluo noHOB Bogopoaa u pH B 0,001M pactBope H3BO3, yunThiBas
TOJIBKO NMEPBYIO CTYNEHb IUCCOLHALHH, [T KoTopoit K,= 6,75.107°,

3. pH pactBopa paBHO 5. OnpenenuTb KOHIEHTPALIMIO THIPOKCHI-HOHOB.

4. Vcxomss W3 TMPOM3BEACHUS PACTBOPUMOCTH KapOoHaTa Oapus, HaWTH  €ro maccy,
coaepxkairyrocs B 100M HachIIIIEHHOTO pacTBOpA.

5.HanmcaTh MOJIEKYJISIpHBIC U MOHHBIE ypaBHEHUs MeXAY cynbduaom HaTpust (NaS)u
COJIIHOW KMCIJIOTOM.

6. Hamrcats MOJIEKYJISIPHBIC M HOHHO-MOJICKYJISIpHBIC YpaBHeHus ruaposiuza SNCl, u ykaszars
KHUCJIOTHOCTh cpenbl. OObSICHUTH, IMOYeMy IMpH pacTBopeHuu Takux cojeit kak SnCl, u ZnCl,
pacTBOpP MOJIKHUCIISIOT?

Bapuant No5

1. Cxonpko rpammoB NaOH nazmo B3sTh utst mpurotosnenust 400mn 2M pactBopa?

2. Crenensb aucconuanuu yroiabHol kucinotsl HoCO3 no nepsoii ctynenn B 0,05M pactBope
paBHa 2,1. 10°%. Berauncnnts KOHCTaHTY JIUCCOLMALIAH I10 IIEPBOM CTYIICHHU.

3. Ompenenuts pH 0,05M pactBopa HoCO3, yuntsiBasi [ucconuanui0 TOJNBKO MO MEPBOM
CTYTICHH.

4. Onpenenuth KOHIEHTpaluio ruapokcua-uoHos B 0,01M pactBope Ba(OH),, ans kotoporo
CTENEHb UCCOLMALINY paBHA 1.

5. Byzner nu nporekats peakuus mexay pacrsopamu AgGNO; u KBr? Otset noarBepauts npu
MTOMOIIA MOJIEKYJIIPHBIX ¥ HOHHO-MOJIEKYJISIPHBIX YPaBHEHUH.

6. 3anucarh MOJIEKYJISIPHOE ¥ HOHHO —MOJIEKYJIIpHOE ypaBHeHHe peakiuu ruapoimnza NaClO.

11.2. TunoBble KOHTPOJIbHbIE 3aJaHHUSl WJIM HHbIe MAaTepHAJIbl, HeOOXOAMMBbIE IJs
OLICHKHU 3HAHUI, YMEHHMi, HABBIKOB M (WJIH) ONBITA B X0J€ MPOMEKYTOYHO! ATTECTALMHU 110
AUCIHHUIIMHE

DK3aMeH MPOBOJUTCS B TECTOBOM W YCTHO-TIUCBMEHHOW (opMe MO BCEMY Marepuany
M3y4aeMoro Kypca «XuMHs»

DK3aMEHAIIMOHHBIA OMJIET COAEPKUT 5 BOMPOCOB U3 Pa3HBIX TEM Kypca.

IK3AMEHAIIMOHHBIE BUJIETHI

DK3AMEHAIIMNOHHBIN BUJET N 1

Kagpeopa T1BIuX

Hucyunauna Xumus
1. 3amuTa MeTamIoB OT KOPPO3UH. MeTalnIn4ecKie MOKPBITHS.
2. CKOpOCTh XHMHUYECKUX PEaKIINH.
3. Mo ypasuenwmo peakiuu PCls ) + Clyy2 PCls(y onpenennts:

a) TOMOTCHHOH WJIM TE€TEPOTSHHON SIBIIICTCS JTAHHAS CUCTEMA;

0) B KaKOM HampaBIIEHUU CMEIIAETCs] paBHOBECHUE MpOIlecca: MPH MOBLIIICHUN AaBICHUS; IPH
HarpeBanun (AHy , = -88 xJIx);

B) BeIpaykeHHs KOHCTAaHT K, u K¢; cootHomenne mexny Ky u K¢
4. CocTaBUTh CXEMY raIbBAaHMYECKOTO DJIEMEHTA, B KOTOPOM IIPOTEKAET PEaKIIHs

Zn +Sn?* =zZn“* + Sn  Hanucars KaTOJHBIN 1 aHOJHBIN nponeccel, paccuntarb IC,
ecim [Zn*]=0,0001, [Sn**1= 0,01 (Moub/m)
5. Onpenenuts pH 0,001M pactBopa HCI.
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9K3AMEHAIIMOHHBINA BUJET N 2
Kadgheopa 115IuX
Hucyunauna Xumus
KoHncTanTa XMMH4eCcKOro paBHOBECHUS U 3aBUCUMOCTD €€ OT TeMIIepaTyphl.
. DIEKTPOXUMHUYECKHE METO/IbI 3aIIUTHI METALIOB OT KOPPO3HUH.
. CocTaBbTe MOJIEKYJISIPHOE U HOHHO-MOJIEKY IsipHOE ypaBHeHUs peakun AGNO; + Kl =
. MeTojoM MOHHO-3JIEKTPOHHOTO OanaHca moaoopaTh K0d()PHUIMEHTH B YPaBHCHUU PEAKIIHH.
VYka3aTh OKHCIIMTEIb, BOCCTAHOBHUTEIb M HalpasiieHue npoTekanus peakuun KMnO4 + KBr +
H,SO4 — MnSQO, + Br, + K;SO,4 + H,0.
5. Jlyxenas jxene3Has IUIACTUHA C HAPYLICHHBIM MOKPHITUEM HAXOJUTCS BO BIAYKHOM T'PYHTE.
CocTaBbTe cXeMy KOPPO3UOHHOTO TAIbBAHUYECKOTO 3JIEMEHTA U 3aIlUIINTE YPaBHEHUS
MPOTEKAIOIIUX PEAKIUH.

nwN R

3K3AMEHAIIMOHHBINA BUJIET N 3

Kageopa 1BInX

Hucyunauna Xumus
1. CKOpoCTh XMMUYECKHX peakiuii. @akTOpbl, BIUSIOMINE HA CKOPOCTh XUMUYECKUX PEaKIUi.
2. DneKkTpoaHbIe MOTeHLIMabl. Y paBHeHue HepHera.
3. B kontakte Haxomsarcs CO m Mn. CocraBbTe CXeMy KOPPO3HOHHOTO TajlbBAHHUYECKOTO
9JIEeMEHTa UM 3alHIIUTe yYPaBHEHHUS MPOTEKAIOUINX DPEaKIHid, eclii H3JeNue U3 STUX METAIIOB
HaXOJUTCS B KUCIION Cpee.
4. Beraucnuth pacTBOpUMOCTH (MOJIb/T) B Boje AQo,COsHa ocHoBanuu 3HaueHus [1P
5. Jlana ooparumas peakiiss 2NO(T) + O,(r) 2 2NO,(r)
B kakoMm HarpaBIieHUH CMECTUTCS] paBHOBECHE TIPH:
a) 100aBJICHUY KaTajln3aTopa;
0) yBeIMYCHUH OOIIETO JTABIICHUS;
B) yBenmmuennn kKoHueHnTpauu NO(T)? OtBeTsl 000CHOBATE.

9K3AMEHAIIMOHHBINA BUJIET N 4

Kageopa 11BInX

Hucuyunauna Xumusi
1. Knaccudukanus peaxkiuii OKUCI€HUsI-BOCCTaHOBIICHHS.
2. 'anpbBaHUYECKHE DIIEMEHTEI.
3. Bo ckompko pa3 yBemuuutrcs ckopocTh mpsamoil peakmuu PClygy + Clyyy @ PClsy) npu
NOBBILICHUY J1aBJIcHUs B 4 paza?
4. 3anmcarh peaxIyH, MPOTEKAIOMIME Ha AJIEKTPOJax MPH padoTe TaJbBAaHMYECKOTO 3JIEMEHTa
Ni | Ni%, 0,01momb/1 || Cu®, Imoms/m | Cu. 3amucarh ypaBHEHHME TOKOOOpa3ylolled peakiuu,
yKa3aTh MOJIIPHOCTH AMEKTPOJIOB. Paccunrars 3.71.C. 3JeMeHTa.
5. OuuMHKOBaHHAs >KeJe3Has IUIACTUHA C HApYLUIEHHBIM MOKPBITHEM HAXOJUTCS BO BIAKHOM
atMocdepe. CocTaBbTe CXeMy KOPPO3HOHHOTO TaTbBAHUYECKOTO DJIEMEHTA M 3aIUIINTE
YPaBHEHMSI TPOTEKAIOIINX PEAKIIUH.

D9K3AMEHAIIMOHHBINA BUJIET N5

Kageopa 1BInX

Hucyuniuna Xumus
1.MexaHu3M XuMHUecKoi peakuuu. [IpocThie U ciokHbIe peakiuy. JIMMUTHpYIOIIas cTaausl.
['OMOTeHHBIE U TETePOTCHHBIC XHMUYECKHE TIPOIIECCHI.
2. OxuCIUTEeNpHO-BOCCTAaHOBUTENBHBIE peakiuu. Knaccudukanus OBP.
3. Paccuuraiite pactBopumocts CaCOs, , ecim ero [1P = 4,8-10°.
4. MeTo10M HOHHO-3JIEKTPOHHOTO OanaHca rnoaoepute KodQpQHUIUEHTH B YpaBHEHUH PEAKIIUH.
VYKaxuTe OKHCIHUTEIh U BOCCTAHOBUTEI.

NaCrO, + PbO, + NaOH — Na,CrO, + Na,PbO, + H,O
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5. 3ammcarh peakiuu, MpOTEKAIOINe Ha SJEKTPOJaX MPpH padoTe rallbBAaHUYECKOTo 3eMeHTa Mn
+ -2+ - o

| Mn*, 0,01M || Ni%*, 0,IM | Ni. 3amucaTe ypaBHEHHE TOKOOOpPa3yIOIIEH peakiuH, yKa3aTh

HOJISIPHOCTB AIIEKTPOA0B. PaccunTars 3.11.C. JIeMeHTa.

11.3 IlepeyeHb BONIPOCOB U 3aIaHUM AJI51 HOATOTOBKH K IK3aMeHy
(OIIK-1: UOIIK-1.1)

1. OcCHOBHBIE 3aKOHBl XMMHUHU (COXpPAHEHHE MAacChl, IOCTOSHCTBA COCTaBa, 3KBUBAJICHTOB.
I'azoBeie 3akonHbl (ABoranpo, MenneneeBa-Knamneiipona,...). IlapiuanbHple JaBJICHUS Ta30B..
3akoH 5KBHUBaJIEHTOB. OCHOBHBIE MOHATUS XMMHUU (AaTOM, XMMHUYECKUH 3JEMEHT, H30TOIIbI,
MOJIEKYJIa, MOH, CBOOOHBIN pajiKajl, MOJIb U SIKBUBAJICHT).

Xumnueckas: popmysna. AGCONIOTHbIE U OTHOCUTEJIbHBIE MAacChl aTOMOB. ATOMHasi €IUHHIA
Maccel. Yucno Aporaapo. OtTHocuTenbHasi MOJEKyJsipHas Macca. Monab. MousipHas macca.
OKBUBAJICHTHI Pa3JIMYHbIX KJIACCOB BEILECTB.

2. Tepmonunamuueckas cucrema. Bugasl cuctem. CocrostHue cuctembl. BHYTpeHHsIs SHEprus u
SHTAJIBNKAA  cucTeMbl. [IpakTmyeckoe INpuMeHeHHME H3TUX BenuuuH. IlepBblii  3aKoH
TEPMOJAMHAMUKH. DHTAIBIH. DHAO - U IK30TEPMUUYECKUE PEAKIIUHU.

Cranpapthbele ycnoBusa. CranmapTHble cocTosiHMA. CTaHAapTHbIE SHTANbIUM 00pa3oBaHUs
IPOCTBIX U CJIOKHBIX BEIIECTB. DHTPOIHUS U TEPMOJAUHAMUYECKAS! BEPOSTHOCTD.

3akoH ['ecca u ero cnencrus. Tepmoxumuueckue ypaBHeHHs. PacdeT TenaoBbIX 3G ¢peKToB

XUMHUUYECKHUX peakiuil. DHTponus. Bropoii 3aKoH TepMOJUHAMUKU. Y CIIOBUE CAMOIIPOU3BOJIBHOTO
IIPOTEKaHUs NPOLIECCOB U TEPMOJUHAMUYECKOE PABHOBECHE B U30JIMPOBAHHON CHCTEME. DHEprus
['n66ca. YciaoBus CcamMOINPOU3BOJLHOTO TPOTEKAHHs TPOLECCOB W PABHOBECHS B 3aKPBITHIX
cucrtemax. Da3oBble paBHOBECUSA. OHEpPreTHYECKas JIuarpaMma peaknuu. TpeTuil 3aKoH
TEPMOJMHAMHUKU. AOCOIIOTHAs HHTPONMSI MPOCTBIX M CIOXHBIX BEIIECTB. DHTPONMIHBIE
JMarpaMMbl MHIUBUAYaJbHBIX BellecTB. Bo3pactanue (yOblib) 3HTPONMM B 3aBUCHUMOCTU OT
CTpPOEHMSI BEIIECTB, NpH (a30BbIX MEpexXojax M B XHUMHUYECKUX peakuusax. CBA3b 3HEPruu
aKTUBAIMU C TEIIOBBIM 3 dexTom. OOpaTtumbie 1 HEOOpATUMBbIE MPOLECCHI. Y CIIOBUS U3MEHEHHUS
HampaBiIeHUus OOpPaTUMBIX XMMHYECKHX pPEAKUWH. DHTAIBNUUHBIA W SHTPOMHUHBIA (DAKTOPHI.
Temneparypa uaBepcun peakuuu. CBs3b crangapTHOH sHeprun ['n66ca peakuy ¢ ee KOHCTAHTON
paBHOBeCHs. 3aBUCHMOCTh KOHCTaHTBI paBHOBecHsI OT TeMmieparypbl. CTaHgapTHas cBOOOJHAs
sHeprus ['mb6ca oOpa3zoBaHMs BELIECTB M pacyeThl CTAaHAAPTHBIX dHepruil ['mbOca XxuMuueckux
peaKunii.
3. Kuneruka xumuueckux peakumil. CpenHsii MU MIHOBEHHass CKOpocThb peakuuu. CKOpocTb
TFeTepOreHHBbIX peakuui. 3aKOoH JAEeWCTBUS MacC. 3aBUCHMOCTb CKOPOCTH OT KOHIIEHTpAlUuU
pearentoB. Ilopsnku peakumu. KoHcTanTa ckopocTH. OHeprusi akTHUBAllUK IIpoliecca.
AKTHUBUPOBaHHBI KOMIUIEKC. AKTHUBHBIE MOJIEKYNbl (pacrpeneneHue Makcsenna). DHeprus
AKTHBALMH, [IEPEXOJHOE COCTOSHUE M aKTHBHPOBAHHBIM KOMIUIEKC Ha IIPUMEPE OJHOCTaJANIHON
peakuuu. BiusiHMe TemmepaTypbl Ha CKOpOCTh XuMmuueckoi peakiuu. [Ipasuno Baut-T'odda.
VYpaBHeHue AppeHuyca. DHeprus akTUBALUU M TNPEAIKCIOHEHIUAIbHBI  MHOXHUTENIb - HX
¢u3nueckuit cmpici. ['oMOreHHbIN U rereporeHHbl Karanus. ['oMoreHHbId katanu3. BiusHue
KaTajan3aTopa Ha dHepreTudeckuii 6apbep npsiMoil 1 oOpaTHOM xumMHueckoi peakuuu. Karamus u
XMMHUYECKOoe paBHOBecHe. [eTeporeHHblii Kataiu3 U ero ocobeHHocTH. JlocToMHCTBAa U
HEJOCTATKM 3TOTr0 BHUAA Karanu3a. [IpomMexyTodHble COECIMHEHHs B I€TEPOr€HHOM KaTalln3e.
Bnusaue karanuszaropa Ha Ea 1 ckopocTu npsiMoii u oOpatHoN peakuuid. [IpuHIMI MOIBUKHOTO
(nrunamuyeckoro) paBHoBecusi Jle-lllarense. OOpartumble peakuuu. 3aKOH JEHCTBUS Macc U
koHcTaHThl paBHOBecus K. u K;. MX cooTHomeHume nias TOMOIEHHBIX Ta3000pa3HBIX H
KOHJCHCUPOBAHHBIX cHUCTEM. MexaHu3M M CTaJuiiHOCTh peakuuil. MonekynspHocTh (TOPSA0K)
AJIEMEHTAPHBIX CTAAUN U IuarpaMmbl Eger - IyTh MHOTOCTaIUMWHON peakuuu. JInMuTupyromas
ctanusg. CBA3b KOHCTaHT CKOPOCTEW M SHEPruil akTUBALMU MPSAMOM M OOpaTHOM XUMHYECKON
pPEeaKIMU COOTBETCTBEHHO C KOHCTAaHTOW paBHOBECHS M TEIJIOBHIM 3(PQeKToM peakuuu.
Oco0eHHOCTH TeTEepOreHHOI0 pPaBHOBECUS M MaTeMaTHYeCKOMl 3amucu KOHCTaHT DPAaBHOBECHUS
TreTEPOreHHBIX XUMUYECKUX PEAKIUN.
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4. Teopust >MEKTPOIUTHUECKONU auccounannu Appenunyca. CTeneHb U KOHCTaHTa JUCCOLIMAIINHU.
Bunbl koHnentpanuii. Pacuer cremenm aucconmanuu ¥ pH pacTBOpoB Ha mpuMepe Clia0bIxX
KUCIOT M OCHOBaHUHU. Jluccoumanus snekTpoiutoB. MonHoe mnpousBeneHue Bojael. Illkana
KUCIOTHOCTH. HelTpanbHble, KUCHbIe U meno4YHble pacTBopsl U uX pH. CriocoObl nmoaKucieHus
U TIOJIIENaYMBaHUs BOAHBIX pacTBOpoB. CrocoObl BhIpakeHUs KOHIEHTpanuil. CrymeHdaras
JUCCOLMAaUsl 3JEKTPOJIMTOB B pacTBopax. KoHCTaHTBI Jucconuanuy KHUCIOT W OCHOBAHUMU.
OcHOBHBIE, KUCIIBIE U CPETHUE COJIU.

3akonbl Payns. DOynuockomust u  Kpuockomus. OcMOC M OCMOTHYECKOE JIaBIICHUE.
I'uaponus coneit. I'maponus coneit. CteneHb U KOHCTaHTa ruAponn3a. CTymeHYaThl THAPOIIN3.
Bnusinue temneparypsl, pa30aBieHUs W OJHOMMEHHBIX HOHOB Ha rujponu3 cojeid. Koncranra
ruapoauza. pH cpenbl npu rugponuse coneid. CIBUT paBHOBECHS IPU THIIPOIU3E.

I'ereporeHHoe paBHOBECHME OCaJOK - HACBIUIEHHBIM pacTBOpP TPYAHO pPacTBOPUMOro
ANEKTPOJIUTa. MeXaHu3Mbl PAaCTBOPEHHSI MOHHBIX KPUCTAIJIOB U MOJISIPHBIX MOJIEKYII. JIBUxKyIas
cuia npouecca pactBopenus. ConbBaranus u ruaparanus. Temnnosbie 3QGeKTsl pacTBOPEHUS.

IIP. YcnoBust ocCaxIeHHs U PACTBOPEHHUs 3JIEKTPOJUTOB. HachllllEeHHBIE, NIEPECHIIEHHbIE U

HEHACBIIIEHHbIE pacTBOpbl coseil. KomruiekcHble coenuHeHus. [lucconumanus KOMILJIEKCHBIX
COCIMHEHU.
5. JIBOIHOI 2NIEKTPUYECKH CIION U MEeXaHNU3Mbl BOBHUKHOBEHUS CKauKa MOTEHI[MalIa Ha TPaHUIIe
paszmena  anmektpon/pactBop.  BomopomHeii  snektpon.  CTaHTApTHBIE — OKUCIHTEIBHO-
BOCCTAHOBUTEJbHbIE MOTEHUMANIBI. BUJIBI 3JIEKTPOJOB U HUX OKUCIUTEIBHO-BOCCTAHOBUTEJIbHbBIC
noreHuuansl. @opmyna Hepuera. Konuentpaunonsnsiii snement. Csazp DJIC ¢ u3MeHeHUEM
sHepruu ['mb60ca M KOHCTAaHTOW paBHOBECHUS OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PpEaKLUU.
["anibBaHWYECKHE DJIEMEHTHI. JIEKTPOiu3. 3akoHbl sekTponu3a Dapanes. Uucno Dapanes.
Boeixon mo Toky. IlepenHanpspkeHue. DJIEKTPOIM3 C MHEPTHBIMM U PACTBOPUMBIMHU AHOJAMHU.
ObocHOBaHME BHIOOPA DJIEKTPOIHBIX MOTYpEaKIUH Ha OCHOBE WX 3JICKTPOTHBIX IMOTCHIIMAIIOB.
Bunsr kopposuu. Kopposust ¢ BOIOpoAHON U KUCIOpOAHON Aenoispusanueid. CrocoObl 3alluThl
METAJIJIOB OT KOPPO3HHU

Pernamenr MpoBEACHUA l'lpOMe)KyTO‘{HOi/i aTrrecranum B (bOpMe KOMIIBIOTEPHOTO

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

[TonmHbIit (OHI OIEHOYHBIX CPEACTB AJIS MPOBEACHUS INPOMEXKYTOUYHOH aTTecTaluu B
(dbopMe KOMIIBIOTEPHOTO TECTUPOBAHUS Pa3MeEIlleH B 0aHKE BOMPOCOB JAHHOTO Kypca TUCIUTLTAHBI
B CJ10 Moodle / eLearning Server 4G DOC HI'TY.

B Xome moOArOTOBKM K NMPOMEXKYTOYHOM AaTTeCTalMy OOYYaIONIMMCS TPEIOCTABISETCS
BO3MOXKHOCTb IPOWTH TECT CaMONPOBEPKU. TecT I caMONPOBEPKH MO JUCLUILUINHE pa3MeEIIEH B
CI0O Moodle / eLearning Server 4G DUOC HI'TY B cBO60JHOM ISl CTYIEHTOB JIOCTYIIE.
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YTBEPXIAIO:

Hupexrop nacturyra XTuM
Manynesuy JXX.B.

202 T

Jucr aKTyaJiu3anuun paﬁoqeﬁ nmporpaMmmbl JTUCHUIIJIHHBI

« b1.b.8 Xumus »

HHACKC I10 y‘-Ie6HOMy IJjiany, HQaUMCHOBAHUE

JUTSL TIOJITOTOBKY 0akajaaBpoB/ CHECIMATMCTOB/ MarucTpoB

Hanpasnenue: {mmdp — nasBanue} 23.03.02 «HazeMHble TpaHCTIOPTHO-
TEXHOJIOTUYECKUE KOMITJICKCHI»

HanpaBieHHOCTh: « ABTOMOOHIIN B TPAKTOPBI», «I10/beMHO-TpaHCTIOPTHBIE,
CTPOMTEIBHBIEC, TOPOKHBIC MAIIIMHBI U 000PYIOBAHUEY
dopma 00yueHusi O4Has
['ox nauana moarotosku: 2021

Kypc 1

Cemectp 1

a) B pabouyto mporpamMmmy He BHOCATCS n3MeHeHus. [IporpamMmma akTyanusupoBaHa aJis
20 r. Hayana noJroTOBKH.

0) B paGouyro mporpamMmy BHOCSITCS CIEAyIOITHE U3MEHEHUS (yKa3aTh Ha KaKOH o
HaJaja IMOJArOTOBKH):

1) ;

3) e

PazpaboTtuuk (u): bopucosa I'.H., k.X.H., AOLIEHT
(®UO, yueHas CTEreHb, YUCHOE 3BaHHE)

TI.

« » 2021 r.
PaGouas mporpamma nepecMoTpeHa u oj00peHa Ha 3acelaHuu Ka(eaphl
poToKoJI Ne OT «__» 2021
3aBenyromnuit kKadeapoi B.1.HaymoB

Jucr AKTyaJIM3alui IIPUHAT HA XPAHCHUE:

3aBeayromuil Beimyckaromei kapeapon AuT A.B.Tymacos
« » 2021 .

3aBeayromuii Beimyckaromiei kadeapoit CIM V.1I.Baxunos
« » 2021 .

Metognueckuii otneir YMYVY: « » 2021 .
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