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

1.1. Heabw (umeJsiMH) OCBOEHHS JUCHMIUIMHBI «XUMUS» SBISETCS (POPMUPOBAHUE
O00BEKTUBHOTO U IEJIOCTHOTO €CTECTBEHHOHAYYHOT'O MHPOBO33PECHHS; yIIIyOJIieHUE, pa3BUTHE U
CHUCTEMaTH3alusl XUMUYECKUX 3HAHUN, HEOOXOAMMBIX MPHU PEUICHUU MPAKTUYECKUX BOIPOCOB
Pa3HOr0 YPOBHSI CJIIOKHOCTH B XOJI€ BBIIIOJHEHUS MPO(HECCHOHANBHBIX 3a/1a4 B 00JaCTH HAy4HO-
HCCJIEIOBATEILCKOM, MPOU3BOICTBEHHO-TEXHOJIOTUYECKON U IPOEKTHOM JeSATEIbHOCTH

1.2. 3aga4ym ocBOCHUSA TMCHUIINHBI (MO1YJIs1):

— TOTOBHOCTh CTYJEHTOB K HCIOJIb30BAHUIO MOJIYYEHHBIX MPU W3YYECHUU JUCIUIUIMHBI
«XuMHs» 3HAHWM, YMEHUH, HABBIKOB W KOMIIETEHIMI NpH H3y4YEHUU OOIIEHAYyYHBIX U
CHEIMAIBHBIX JUCIHMILINH, a TAKXKE JIJIs pelIeHHUs MpoPeCCHOHATBHBIX 3a/1a4;

-(popMupoBaHUE HABHIKOB padOThI B XMMHUYECKOU J1abOpaTOpHH, MPOBEICHUS HAYYHOTO
UCCJIEIOBAHMSI, aHAJIN3a PE3yJIbTaTOB SKCIIEPUMEHTA,

— 'OTOBHOCTb CTYACHTOB K OpraHU3alluU CaMOCTOSITEILHOMN ACATCIIbHOCTU IJIsA pCIICHUSA

IIOCTABJICHHBIX 3aJa4,

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

2. MECTO JJUCIIUILJIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOI' PAMMBI

2.1. YueOHas AucuuiuinHa (MoayJib) « XuMHsDH> BKJIIOYeHA B 00s3aTeIbHBIN MepeYeHb
JUCIUIUINH 00s3aTeIbHOM dYacTh 00pa3oBaTEeNIbHON NporpamMmbl BHE 3aBUCHMOCTH OT €€
HarpaBjaeHHOCTH (mpoduiis). JucuumimHa peanu3yercs B COOTBETCTBHHM C TpPeOOBaHUSMU
®I'OC, OII BO u VII, no 1anHOMY HanpaBJIEHUIO [TOATOTOBKH.

JlucuuIuinHa OCHOBBIBaeTCS Ha 0a30BBIX 3HAHUAX, MOJYYEHHBIMHU CTYACHTaMH IpH
U3y4eHUH XUMHHU, (UMK U MaTEeMaTHKHU B Kypce cpefHel MKoibl. [ yCBOeHUs AMCHUIUINHBI
CTYAEHT JOJDKEH BJIJIETh XMMUYECKON TEPMUHOJIOTHEHN; TOHUMATh CMBICT XUMHUECKUX (popMys
U CHUMBOJIOB, MHJIEKCOB U KO3((UIMEHTOB B XUMHUYECKUX YPaBHEHUSAX pPEaKUUH; HMETh
IPEJICTaBICHUs] 00 OCHOBHBIX KJIacCaX HEOPraHMYECKHUX COEAMHEHWH; MOHMMATh pa3inyuue
MEXIY XUMUYECKUMH U (U3NYECKUMHU SBICHUSIMM; HMETh MPEACTaBlIeHHEe 00 aTOMHO-
MOJIEKYJISIPHOM YY€HHMH; UMETh HaBBIKU PEIIeHMs] MPOCTEUIINX pacueTHBIX 3a/a4.

HMucuumnuHa  «XuUMHS» — SBISETCS  OCHOBONOJAramoomied Juis  HM3ydeHus  psaa
OOIIeHAayYHBIX M CHEUUANbHBIX JUCHMIUIMH, CBS3aHHBIX C Xumued. [Ipumepom Takoif
JUCLUIUINHBL SBISIETCS «OKOJIOTUS», TJAE HCIHOJB3YIOTCS YMEHMS W HABBIKM, IIOJyYEHHBIE
CTyAEHTAaMHM IpHM H3YYEHHMM XUMHUM M PEIIEHUU pacuyeTHhIX 3ajad. B Kypce Xumuun
3aKJI1aJIbIBAIOTCS] OCHOBBI TOHMMAHHUS CYIIIHOCTH U BBISBJICHMSI IPUUUH IPOTEKAHUS XUMHUYECKUX
IPOLECCOB, YTO B JaJbHEHMIIEM UCHOJIb3YeTCSI MPU HU3YYEHUU TaKUX JUCLMIUIMH, Kak
«MarepunanoBeneHue», « TexXHOIOTHsI KOHCTPYKIIMOHHBIX MATEpUAJIOB U Jp.

Pesynbrartel 00yueHHSs, MOJIy4YEHHbIE NPU OCBOCHUM ITUCIHUIUIMHBI, HEOOXOIUMBI IMpU
U3YYEHUU CIEAYIOUIMX JTUCHUIUIMH: «OKkonorus», «Marepuanosenenue», «TexHomorus
KOHCTPYKIIMOHHBIX MaTE€pPHUAJIOB» U JIp.

OCOOCHHOCTBIO JIUCLMIUINHBI SIBISIETCS MPOBEICHHE JIabOpaTOpHBIX padoT, dYTO
MO3BOJISIET MPUOOPECTH CTYAEHTaM HaBBIKM PAa0OThl ¢ XMMHYECKUMH peareHTaMu, MOCyAol u
npubopaMu, OCYHIECTBIATh XUMHMUYECKHH SKCHEPUMEHT W TPOBOIHMTH IEPBUYHbBIC HAy4YHBIC
uccnenoBanus. B maGopaTopHble paOOThl BBEICHBI AJIEMEHTHI, IOBBIMIAIONINE HHTEPEC
CTYJEHTOB K HUM M HX II03HABATEJIbHYIO AaKTHUBHOCTb. JIJis TOBBIIIEHUS MO3HABATEIbHOMN

4



AKTUBHOCTH CTYJICHTOB W NPHOOPETCHUS UMM TCPBUYHBIX HABBIKOB HAYYHOTO WCCIICIOBAHHS B
KJIAaCCHYeCKHe 1abopaTopHble pabOThI BBEICHBI AJIEMEHTHI HAYYHOTO MCCIICIOBAHMS, & UMEHHO:
a) CaMOCTOSTEIhHO TOA00paTh PEAKTUBBI JUIS MPOBEICHUS TOW WM WHOW peakiuw; O)
OOBSCHUTH, MOYEMY MPOTEKACT OJHA PEAKIUs M HE NPOTEKaeT Apyras, Ha TEPBBIA B3I,
o1I00HAast peakius; B) MpeAcKa3aTh MPAKTHYECKOE 3HAYCHUE TOW UJTM MHOM peakluy U T.1I.

Pabouas mporpamMma JUCHUILIMHBI «XUMUS» I WHBAIUIOB U JIUI] C OrPaHUYCHHBIMH
BO3MOXKHOCTSIMH  3JIOPOBbsI  pa3padaThIiBacTCsl HWHIAMBUAYAIBHO C YYE€TOM OCOOCHHOCTEH
NCUXO(U3MYECKOTO Pa3BUTHS, WHIAMBUIYAIBHBIX BO3MOXKHOCTEH M COCTOSIHHS 3JJ0POBbS TaKHX
oOyJaronuxcs.

3. KOMIIETEHIIUHA OBYUYAIOHIETI'OCs1l, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMs JTUCHUIIVIMHBI (MOY JI51)
[Tpouecc u3yueHus: AMCUUILIHNHBI (MOYs) «O0IIast XUMUS» HAIIPaBJICH 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 OUCHUNTUHAMU

Haumenoganue
OUCUUNTIUH,
dopmupyrouwux Cemecmpul, hopmuposanun Komnemenyuit OUCYUNIUHAMU
KoMnemenyuio
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)

Teopernueckas v
mexanuka (51.5.12)

®usuka (b1.5.13) v v

MaremaTtudeckas
cratuctuka (b1.5.14)

\

ConpoTuBicHHe v
marepuanos (b1.5.17)

Hccnenosanne
onepanuii (51.5.20)

MartepuanoseneHue
(b1.B21)

TexHonorus
KOHCTPYKLIMOHHBIX v
marepuanos (b1.5.23)

DNEeKTPOTEXHHKA,
JNIEKTPOHUKA H v v
AIIEKTPOTIPUBO,T
(51.5.26)

Merponorus,
CTaHIAPTHU3AIMS U v
ceprudurarys
(b1.5.27)




Haumenosanue
OUCUUNTIUH,
dopmupyrouwux
KomMnemenyuio
COBMECHHO

Cemecmpyl, hopmuposanus KomnemeHyuil OUCYUNIUHAMU

OIIK-1

Teopust MEXaHU3MOB U
manmt (51.5.28)

I'mppasnuka u
TUPONHEBMOIIPUBO/L
(51.5.29)

Teopus xonedanuit
(51.5.30)

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

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




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

Kox n OueHoYHbIE CPeCTBA
KO}I H HAaMMCHOBaHHE
HaNMeHOBAaHHE HHIUKATOPA Ilnanupyemble pe3y/abTaThbl 00y4eHHs 110 JUCHUIIMHE Texymuero IIpoMeKyTOUHO
KOMIIETEHLINH JOCTHKEHU S KOHTPOJIsSI aTTecTaluu
KOMIIETCHIIMHU
OIIK-1.
3uar: YMmern: Buagers: Bonpocs! s
CriocoGen npiMeHsATS - OCHOBBI ) aHaJm.m opar, | METOAMKAMH aHATH3A rmcheHHOFO
€CTCCTBEHHOHAYYHBIE U HOIIK-1.1. Mcnone3yeT | HeopraHu4eckoi u — P U HaBBIKaMU - 3amaHus K SK3AMCHA
OOIIEHHKEHEPHBIC €CTECTBEHHOHAYYHbIE OPraHUYECKON XUMHUH yrp YIIpaBJIECHUSA IMCEMEHHBIM
XUMHUYECKUMH (25 6uneros)
3HAHUSI, METOIBI 3HaHUS ISl pelieHus IS aHaJIu3a nporteccami B chepe XUMHUYECKUMH KOHTPOJIBHBIM BoOmpocH! IUIst VCTHOTO
MaTEMaTUICCKOTO aHaM3a | 3a1ad XHUMHYECKUX r[p ogeccyIOHaanogl npoueccamu B cepe paboTaM 10 co%ece }(I)BaIZI/I)I Ha
1 MOJACIMPOBAHNA B npodecCHOHANBHOI HPOLIECCOB B cepe P npoQeccHoHaNbHOM pasjenam A
o . JIESATSIIbHOCTH; 9K3amMeHe: OmeThl (25
npodeccroHanbHO JesITeIbHOCTH npodeccroHabHOI ACATETBHOCTH OUIETOB)
ACATCIIBHOCTHU HESITEIIbHOCTH,




4. CTPYKTYPA U COAEP KAHUE JUCIIUIIJIMHBbI

4.1 PacnipenesieHue TPYA0EMKOCTH JUCIUILIMHBI 110 BUIaM PadoT Mo ceMecTpam
OO6mass TpynHOEMKOCTh AUCHUIUIMHBI COCTaBJsieT 4 3a4yeTHBIX enuHul, 144 wyaca,
pacmpeeneHrie 4acoB 10 BUAaM paboT ceMecTpaM MpeACTaBIeHO B Ta0bauIe 3.

Taonuua 3 -Pacnpedenenue mpyooémkocmu OUCYURIUHBL RO 8UOAM PADOM O cemecmpam

TpyroéMkocTh B yac
Bup y4ue0Hoii padoThI Bcero B 1.4. mo
qacop |_SeMecTpam
1 cem
C HCIOJIb30BAaHHEM
®opmaT U3yyeHHUs AU CHUTIHHBI OTICMEHTOB
AIIEKTPOHHOTO

oOy4eHus
OO01mast Tpy10€MKOCTb TUCLHUIIMHBI 110 Y4€OHOMY IUIaHy 144 144
1. KonrakTHas pa6ora: o7 57
1.1. AyauTopHasi pa6oTa, B TOM YHcJe: 51 51
3aHsTHS JIeKIHOoHHoro Thna (JI) 17 17
3aHATHS ceMuHapckoro tuna (I13-cemunapsbl, mpakTHYECKUe
3aHSTUA U JP)
nabopatopHbie pabotsl (JIP) 34 34
1.2.BHeayauTOpHasi, B TOM YHcJIe 6 6
kypcoBas padota (npoekt) (KP/KII) (koHCynbTanus, 3ammra)
TEKYLUI KOHTPOJIb, KOHCYJIbTALMH 110 TUCIHUIIIIMHE 4 4
KOHTaKTHas paboTa Ha npomekyTodHoM KoHTpouse (KPA) 2 2
2. Camocrositeasnasi padora (CPC) 42 42
pedepat/acce (1MOArOTOBKA)
pacuérHo-rpapuueckas padora (PI'P) (moaroroska)
KOHTpOJIbHAs paboTa + +
kypcoBas pabora/mpoext (KP/KII) (moaroroska)
CaMOCTOATEIbHOE H3YYEHHE Pa3/IesioB, CAMOIIOATOTOBKA (IpopaboTKa 1
MMOBTOPCHUC JICKIIMOHHOTO MaT€pruajia U MaTcpurajia y‘le6HI/IKOB n y‘le6HBIX 42 42
HOCO6I/Iﬁ, IIOATOTOBKA K J'Ia60paTOpHBIM " MPAKTHUYCCKUM 3aHATUAM,
KOJUTOKBUYM U T.JI.)
[ToaroToBka k sK3aMeHy (KOHTPOJIb) 45 45




4.2. Coaep:xanue AUCUUILIUHBI, CTPYKTYPHPOBaHHOE 110 TeMaM

Taoénuya 4 -Coodepiwcanue oucyuniunsl, CMpPyKmypupoeaHHoe no memam

Buael yueoHoii padoTsl

IInanupyemsle
KonrakTHas
(KOHTpoOJIHpYyeMBbIe) 6 ® m HaumenoBanue Peanmnzanus HaumenoBanue
abdora &)
pPe3yabTaThl P = E o HCIOJIb3yeMBbIX B paMKax pa3paboTaHHOrO
OCBOEHHSI: H o |2 o|lE8e|l58F AKTUBHBIX U IpakTHyeckoi DJIeKTPOHHOTO
anMeHOBaHHe Pa3iesioB, TeM s ] S| = 2
kox YK; OIIK; IIK pasi ? 5 Z = § AR E‘ o Bun CPC HHTEPAKTHBHBIX MOArOTOBKHU Kypca
-~ o ; LAl
H HHIHKATOPBI = S & 2 E § & (93 00pa3oBaTeIbHbIX | (TPYZ0eMKOCTH B | (TPYAOEMKOCTDH B
= =% = o .12
JOCTHKEHUSI £ 18 § 28| = ] = TEXHOJIOT Wil Jacax) yacax)
KOMIIeTeHIU i = l% 2 é" 8| O =
1 CEMECTP
Pa3nen 1 Beenenvie. OCHOBHBIE 3aKOHBI XUMHUH
IIOJArOTOBKA K JICKIIUAM HGKHHH-OGLHCHGHHC C
Tema 1.1 Beenenne. OCHOBHBIE 3aKOHBI 1 1 6.1.1 cp. 10-35; YACTHYHBIM
XUMUHU 6.2.1 ctp.10-14 npUBJIeYeHHEM (HOPMEI
JOUCKYCCHH, 6€CSHI>I
JlabopaTopHasi padora Ne 1.1
. noaroroska x JIP
OIIK-1 OnpezneneHre 3KBUBAJICHTHOW MacChl 2 2
[6.3.1] cp. 3-19
MOIIK-1.1 MeTaa
odopMIIeHIE OTYETOB
I10 pe3yJibTaTaM
JlaGopaTopHas paGora Ne 1.2 71a00paTOPHBIX PaboT
parop P 2 1 Parop 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 XuMuueckasi TEpMOANHAMUKA




Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIHpYyeMBbIe) e ® a HanmenoBanue Peanmnsanusi HaumeHnoBanue
)
pe3yabTaThl E E o HCIIOJBb3YEeMBbIX B paMKax paspaﬁoTannoro
OCBOCHMSL: 7 9 ":f o | = D) 5 2 g I AKTHBHBIX H IpakTuyeckoi DJIeKTPOHHOT0
anMeHOBaHHe Pa3iesioB, TeM ] = 2
Kxox YK; OIIK; IIK pasn > = E‘ ) § AR E‘ o I MHTEPAKTHBHBIX MOArOTOBKHU Kypca
H HHIAKATOPHI = g E E E § & ?3 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
= =% =) .12 13 14
IOCTHKEHHUS % S § § E § S =~ TEXHOJIOT Ui gacax) gacax)
KOMIIeTeH M = l% = é‘ 5| © =
HOIK-1.1 Tema 2.1 OCHOBHBIE TOJIOKEHNUS, JICKIHSA-00BACHCHHE C
v IIOAr0OTOBKA K JICKIIUAM
3]€MEHThI XMMUYECKOH TepMOAUHAMUKY A ul 1aCTUHBIM
1 2 6.1.1 (ct. 115-148); TIpUBIIeYeHUEM (POPMEI
1 TEIUTOBBIE 3(P(PEKThI XMMHIESCKIX
! 6.2.1 (cr.45-56) JHCKyccuH, Gecebl
peakuuit
JlaGopaTopHas paGora Ne 2.1
o 1 1 moaroToBka k JIP
MpeleleHUe TEIIOTHl PACTBOPEHUS U
pea pacTsop [6.3.2] ctp. 40-42
TEIUIOThI TUApATAIIII
Tema 2.2 DuTponus. CBs3b JIEKIHSA-00BICHEHHE C
TEPMOJIMHAMHYECKHUX IIapaMeTPOB C HaCTHIHBIM
HaHpaBHeHI/Ie u pa60LII/IMI/I IOJArOTOBKA K JICKIIUAM TMPUBJICYCHUEM q)OpMLI
1 2 2 6.1.2 (ctp. 115-148); JICKyCCHH, Oecebl
TeMIIEpaTypaMu XMMHUUYECKHUX MPOLECCOB
6.2.1 (ct.45-56) MopenupoBanue
1 (a30BbIX Iepexo1oB. Pemrenue 3amayq
2 MPOU3BOJACTBEHHBIX
10 pasaeiy MPOLIECCOB U CUTYyalUi
JlaGopaTopHas paGora Ne 2.2 L 5 noArotoska k JIP
OnpeneneHre TEIUIOTHI HEUTPaTU3aluu [6.3.2] ctp. 43-44
odopMIIeHIE OTYETOB
I10 pe3yJibTaTaM
JlaGopaTopnas paGora Ne 2.3 ) ) 71abopaToOpHBIX PaboT
Cnaua otderoB. KoHTponbHas paboTta [6.3.2] cTp.40-44,
noaroroska Kk KP
[6.3.3] cTp.3-9
Hroro no 2 pazgeny 2 6 9
OIIK-1 Pa3ngen 3 Kunetnka XMMHYECKHX TPOIIECCOB
HOIIK-1.1 MOATOTOBKA K JIEKIUSIM
Tema 3.1 OcHOBHBIE 3aKOHOMEPHOCTH 1 1
6.1.1 (ctp149-201);
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Bunel yueonoi padoTsl

Txanupyempie KonrakTHas
(KOHTpoOJIHpYyeMBbIe) e ® a HanmenoBanue Peanmnsanusi HaumeHnoBanue
)
pe3yabTaThl E E o HCIIOJBb3YEeMBbIX B paMKax paspaﬁoTannoro
OCBOCHMS: o 2 ol & o] 3 &8 AKTHBHBIX H IpakTuyeckoi DJIeKTPOHHOT0
HaumeHoBaHuUe pa3aenos, TeM < 2|28 B S Bug CPC
xox YK; OIIK; IIK =: % g B: g E G HHTEPAKTHBHBIX MOJAr0TOBKHU Kypca
M MHAUKATOPBI = = E E E § = ?3 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
= =9 =3 12 13 14
IOCTHKEHHUS % S § § E § S =~ TEXHOJIOT Ui gacax) gacax)
KOMIIeTeH M = l% = é‘ 5| © =
XHUMHYECKON KMHETHKH. 3aKOH JCHCTBUS 6. 2.1 (cr.57-70)
Macc ¥ SHEPTus aKTUBAIlUU Tpoliecca.
CraguitHOCTh U TIOPSIOK PEAKIIUU
JIEKIUSI-00BSICHEHNE C
Tema 3.2 CKopoCTb XUMHUYECKUX HACTHHHEBIM
eaKHI/II\/'I XHMH‘I@CKO@ ABHOBECHE IIOArOTOBKA K JICKIIUAM HNPUBJICYECHUEM (I)OpMLI
p ' p ' 1 2 6.1.1 (cp. 149-201); JIUCKYCCHUH, Gece bl
BnusiHue TemnepaTypsl Ha CKOPOCTh 6.2.1 (cr.57-70) Monermposarue
XHMquCKOﬁ peaKHHH MPOU3BOJACTBEHHBIX
MPOLIECCOB U CUTYyalni
JlaGopaTopHas paGora Ne 3.1
CKOpOCTbh XMMHUYECKUX PEAKLINM.
noaroroska k JIP
Xumuyeckoe paBHoBecue. Brnusnue 2 2 [6.3.4] crp. 3-17, 33-37
TEMIIEPATYpPbl HA CKOPOCTh XUMHYECKOM - ' '
peakuuu
IMMOATOTOBKA K JICKIITUAM
Tema 3.3 KatanuTrueckue peaxuy.
§ pe 1 2 | 6.1.1 (cr.149-201);
T'oMOTeHHBII 1 TeTepOTreHHBINH KaTaan3 6.2.1 (cr.57-70)
JlaGopaTopHas padora Ne 3.2 Pemenue noaroroska k KP
3a1a4 no Teme 3. Caada 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
IK-1 MIOATOTOBKA K JICKIUAM
o Tema 4.1 [lucniepcHbIC CHCTEMBI. A »
HOIIK-1.1 6.1.1 (ctp 204-243);
PacTBOpHI HEITEKTPOIUTOB. 3aKOHBI 1 1 6.2.1 (c1.71-88)
Payns. OcMoc i ocMOTHYECKOE
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIHpYyeMBbIe) e ® a HanmenoBanue Peanmnsanusi HaumeHnoBanue
)
pe3yabTaThI = E o HCIOJIb3yeMBbIX B paMKax pa3pab6oTanHoro
OCBOEHHS: HaHMeHOBARNE Pa3XesI0B. Te D) ":f o | = g 5 &8 I AKTHBHBIX H IIpakTuyeckoit DJIEKTPOHHOT' 0
HMEHOBAHHU JI0B, TEM s = 2
ko1 YK; OIK; MK PAYICI0B, 5 | & F § 5| g E‘ ) HA HHTEPAKTHBHBIX HO/ATOTOBKH Kypca
-~ o ; -~
H HHIHKATOPBI = =l 2 E § = ?3 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
= = = o 12 13 14
IOCTHKEHHUS % S § § E § S =~ TEXHOJIOT Ui gacax) gacax)
KOMIIeTeHIU i = l% =7 é‘ 8| O =
JTaBIICHHE
JlaGopaTopHas pa6ora Ne 4.1 CriocoOb1
BBIPAKEHUS KOHLICHTPALIMH. 2 1 noAaroroska k JIP
[IpurorosneHnue pacTBopa 3aJaHHON [6.3.5] ctp. 46-53
KoHIeHTpaiuu. JlaboparopHas padorta
JIeKIHA-00bCHEHHUE C
Tema 4.2 PacTBOpHI 2JIEKTPOIHUTOB. [OJrOTOBKA K JIEKI[UAM
YaCTHYHBIM
OCHOBHBIE XapaKTEPUCTUKHI 1 1 6.1.1 (ct. 204-243);
P 6.2.1 (c1p.71-88) TIpHUBJIEYCHUEM (OPMBI
ANIEKTPONIUTOB. Peakmus cpeas 2.1 (crp. HCKyCCHH, GeceE!
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 TEKIHA-00bACHEHHE C
IOJArOTOBKA K JICKIIUAM
pacTBopax 3J1E€KTPOIUTOB. A ! JaCTUTHBIM
1 1 6.1.1 (ctp. 204-243); TpHUBJIEYCHUEM (HOPMBI
PactBopuMoOCTb U Ipou3BeACHHE 6.2.1 71-88 p p
pacTBOPUMOCTH 2.1 (cp.71-88) AUCKyccHH, Gecesbt
JISKHI/ISI'OGLSICHSHI/IC C
IIOATOTOBKA K JICKIIUAM
o YaCTUYHBIM
Tema 4.4 ['unponus coneit 1 1 6.1.1 (ctp. 204-243);
6.2.1 (cp.71-88) npUBIeYeHHEM (HOPMBI
=L TP JUCKyccHH, 6ecebl
Hroro no 4 pa3neny 4 4 6
OIK-1 Pasnen 5 OxuciauTenbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH
IIOArOTOBKA K JICKIUAM JICKIIHUA-O0BACHCHU
HOIK-1.1 Tema 5.1 OKHCTHTENBHO- 0ATOTO eKIl eKIUs-00bACHEHUE C
1 1 6.1.1 (ctp. 251-292); YaCTUYHBIM
BOCCTAaHOBHTCIIEHBIC PCAKIIHH 6.2.1 (ctp.89-95) TIpuBJIeYeHUEM (HOPMEI

12




Bunel yueonoi padoTsl

Ilnanupyemble K
OHTAKTHAasl
(KOHTpoOJIHpYyeMBbIe) e z a HanmenoBanue Peanmnsanusi HaumeHnoBanue
pe3yabTaThI =E HCIOJIb3yeMBbIX B paMKax pa3pab6oTanHoro
OCBOCHUS: o ":f ol 2| 5 EF AKTUBHBLIX U IIpakTHyeckoi DJIEKTPOHHOI 0
xon VK OIIK; [K HanmeHoBaHue pa3aesioB, TeM 3 2 g § ?i E E= Gﬁ Bua CPC MHTEPAKTHBHBIX TR Kypea
H HHIHKATOPBI E: E é 2 E § & ?3 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
MOCTHKEHH ST g é" l§ E E § l§ = TeXHOJIOFl/IﬁlZ gacax) 13 qacax)14
KOMIIeTeHIU i = l% =7 é‘ 8| O =
IICKyccuu, Oecenbl
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
3ana4 o Teme 5. Cnaya oTueToB [6.3.7] ctp. 2-14
Kontpomisnas pabora
Hror no pazaeay 5 1 4 4
Pa3gen 6 Dnexrpoxumusi.
Tema 6.1 Xummueckie HCTOYHUKH TOKA JeKIHsI-00BACHEHHE C
(ranpBaHMYECKHUE DIEMEHTBHI, HaCTHIHbIM
aKKyMy.HHTOpBI, TOILIHBHEIE 3J‘IeMeHTLI) IOJArOTOBKA K JICKIIUAM TMPUBJICYCHUEM q)OpMLI
1 1 6.1.1 ( crp. 251-300); JIICKYCCHU, Oecebl
u nprHIIILL HX paboet. SJIC u 6.2.1 (c1p.96-110) MoepoBatie
JIEKTPUYECKAs eMKOCTh XHMHUYCCKHX HPOM3BOJICTBCHHBIX
OIMTK-1 MCTOYHHUKOB TOKA MIPOIIECCOB M CUTYaIHit
HOIIK-1.1 Tema 6.2 DJIeKTPOIHbBIH MOTSHIUA. JIeKIHA-00BSICHEHNE C
Bonopoasslii anextpoa. YpaBHeHHe MOATOTOBKA K JICKIHAM YaCTUYHBIM
! 1 1 6.1.1 ( ctp. 251-292);
HepHcra. Psig HanpspkeHUH MeTaIos. 6.2.1 (cr.96-110) TpHBIICTCHHEM GOPMBI
JICKyccuu, 6ecenpl
Pa3HOBUIHOCTE 3JEKTPOIOB
JlaGopaTopHas paGora Ne 6.1
«["ampBaHUYECKHUE DIIEMEHTHIY, 4 1 moaroToBka k JIP
«DNEeKTPOJIH3 C PACTBOPUMBIMHU U [6.3.8] ctp. 36-48
HEPaCTBOPUMBIMH aHOIAMIY.
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIHpYyeMBbIe) aBora ® a HanmenoBanue Peanmnsanusi HaumeHnoBanue
T <
pe3yJbTaThl p = E o HCI0JIb3yeMBbIX B paMKax pa3paboTaHHOrO
OCBOCHUS: H o ":f ol 2| 5 EF AKTUBHBLIX U IIpakTHyeckoi DJIEKTPOHHOI 0
aHMeHOBaHME Pa3/iejioB, TEM < S| & S| = -
ko1 VK; OIIK; IIK PAYICI0B, = BTl T 5 E‘ ) Bun CPC HHTEPAKTHBHBIX HO/ATOTOBKH Kypca
-~ =) - -~
M MHAUKATOPBI = = E E S5 = ?3 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
H || E Bl Se 12 13 14
IOCTHKEHHUS % Se § E § S =~ TEXHOJIOT Ui gacax) gacax)
KOMIIeTeHIU i = l% =7 é‘ 8| O =
Tema 6.3 3ﬂ€KTpOHH3 paciiaBoB U MOATOTOBKA K JIEKIIHSIM JICKHPI}I'O6’L$ICH€HI/IC ¢
HYaCTUYHBIM
BOJHBIX PACTBOPOB C paCTBOPUMBIMH U 1 1 6.1.2 (ct. 5-30);
TIpUBIIeYeHUEM (POPMEI
WHEPTHBIMU 3JIEKTPOJaMHU 6. 2.1 (cr.8-15)
IICKyccuH, Oecenbl
Tema 6.4 3axonsr Dapanes. JIeKLUsI-00BSICHEHHE C
IIOArOTOBKA K JICKIIUAM
Hanpsixenue paznoxenus. Beixon no A ! JaCTUIHBIM
1 1 6.1.1 (crp. 251-292); TIpHUBJIEYCHUEM (HOPMBI
ToKy. [lepeHanpsixeHune 31eKTPOIHBIX p p
6.2.1 (ctp.96-110) JHCKYCCHH, Gecebl
MIPOLIECCOB ’
JlaGopaTopHuas padora Ne 6.2 Craua
otuera. Pemenue 3aga4 o teme 6 2 1 Odopmnenne oTuera
Kontpossnas pabora
Hroro mno 6 pazaeny 4 6 6
Pa3nen 7 Koppo3us u 3amyra METauIoB OT KOPPO3UU
MOJATOTOBKA K JICKITUSIM JIEKIUA-00BSICHEHHE C
Tema 7.1 OcHOBHBIE BUABI KOPPO3UHU. 1 1 6.1.1 ( crp. 310-317); YAaCTHYHBIM
THIBI KOPPO3HOHHBIX pa3pyIIEHUI 6.2.1 (c1.111-116) IpHBIeYCHHEM (QOPMEI
JICKyccuu, 6ecenpl
Tema 7.2 XuMUYECKUI U MOJITOTOBKA K JICKI[HSAM JEKIUS-00BSICHEHUE C
3IEKTPOXHMMHYECKHI MEXaHU3MBI 1 1 6.1.1 (crp. 310-317); YaCTHIHBIM
KOppo3un MeTaios. Kopposus ¢ 6.2.1 (ctp.111-116) npUBIeYeHHEM (HOPMBI
BOJIOPOJIHOH ¥ KHCIOPOHOM awciycen, Gece et
Jenoysipuzanyeid. Metoas! 3alUThI
METAJUIOB OT KOPPO3UHU
JlaGopaTopnasi pabora Ne 7.1 2 1 MonenupoBanue
Kopposus u 3ammra MeTamioB ot IIPOM3BOACTBCHHBIX
KOPPO3MH IIPOLIECCOB U CUTYyaLUil
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Bunel yueonoi padoTsl

Ilnanupyemble K
OHTAKTHAasl
(KOHTpoOJIHpYyeMBbIe) e z a HaumenoBanue Peanuzanus HaumeHnoBanue
pe3yabTaThI = E HCIOJIb3yeMBbIX B paMKax pa3pab6oTanHoro
OCBOCHHA: o E ol 2| 5 EF AKTUBHBLIX U IIpakTHyeckoi DJIEKTPOHHOI 0
xon YK: OTIK; TIK HanmeHoBaHue pa3aesioB, TeM 3 2 g § é‘i E E é Bug CPC MHTEPAKTHBHBIX TR xypea
H HHIHKATOPBI E: g_ é E E § g @ 06pasonaTeJ1ull;1x (TpyaoeMKocTh B | (TPYI0eMKOCTh B
JIOCTHKeHUS £ 18s = = § = TEXHOJIOTHil Jacax) yacax)
KOMIIeTeHIHii = l% 2 é‘ 0O =
JlaGopaTopHas padora Ne 7.2 Pemenue 2 1 Odopmienne oTyera no
3a1a4 1o Teme 7. Caya 0T4ETOB JIP [6.3.9] c1p. 3-38
Hror no pazneay 7 2
HUTOI'O 3A CEMECTP 17 | 34 42
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5. TEKYIIIU KOHTPOJIb YCIIEBAEMOCTH U IPOMEXYTOYHAS
ATTECTAINMUA 11O U'TOI'AM OCBOEHUA JTUCHUITJINHBI.

Texymumii KOHTPOJIb OCYIIECTBIIETCS 110 BCEM BUIaM y4eOHOTO MpoIecca: TECTUPOBAHUE
10 TEMaM JIEKIIMOHHBIX 3aHATHH, pellIeHne NPAaKTUYECKUX 3a/1a4, KOHTPOJIbHbIE PaOOThI.

5.1. TunoBble KOHTPOJIbHbIEC 33/IaHUSI WM HHbIe MaTepUAJbl, He00OX0aAMMbIe sl
OLICHKHU 3HAHU, YMEHHH U HABBIKOB M (WJIH) ONBITA 1eATeJIbHOCTH

Bonpockl, uHAMBHIyaldbHBIE 33JaHUS M 3aJa4d IPEJICTABICHBI B METOAWYECKHX
yKa3aHUsIX K MPaAKTHYCCKUM M J1abopaTopHbiM 3ausTusM [3.1 — 3.9], npencrasienHsix B 1. 6.3.

5.2. Onucanue nmokasarejei u KPUTEPUEB KOHTPOJIA YCIIEBACMOCTH, OIIMCAHUE IIKAJI
OIlCHUBaHUA

JI1st OLIeHKW 3HaHUWM, YMEHHI, HAaBBIKOB U (POPMUPOBAHUSI KOMIETCHIIMU IO JTUCIHUILINHE
MOXET TPUMEHSTHCS OANIbHO-PETHHIOBASI/ TPAAMUMOHHASL CUCTEMa KOHTPOJA W OIICHKH
YCIIEBAEMOCTH CTYJICHTOB.

Taobnuya 5 — bannvHo-peiimunzoean cucmema OYeHUBAHUA

HIkana
JK3aMeH
OIleHUBAHUS
41-50 OTnau4HO
31-41 Xoporto
21-30 Y 10BIETBOPUTEIILHO
0-20 HeynoBneTBoputensHO
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Tabnuya 6 —Kpumepuu ouenusanus pezyibmama 00yueHus no OUCYUNIUHE U WIKAIA OYCHUBAHUA

Kon n
HAHUMEHOBaHHEe
KOMIIETEHI[UH

Koa m HanMeHOBaHUe

HHAUKATOpA TOCTUKCHUSA

KOMIICTCHIIMH

Kputepun oneHuBaHus pe3yJabTaTOB 00yUeHH

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

OT max peUTUHTOBOM
OILICHKH KOHTPOJIS

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

OT Max pPEUTUHTOBOM
OLICHKY KOHTPOJIA

Onenka
«xopouo» /
«3a4TECHO»
75-89%

OT Max pPEUTUHTOBOM
OILIEHKH KOHTPOJIA

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

OT max peUTUHTOBOU
OIICHKH KOHTPOJISI

OIIK-1. Ciocoben
MIPUMCHATH
€CTECTBCHHOHAYYHBIC
1 OOIICUHKCHEPHBIC
3HAHUS, METOJIbI
MaTeMaTHYECKOTO
aHanu3a u
MOJICTTUPOBAHUS B
npodecCHOHATEHON
JeSITEITBHOCTH

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 JAaHHBIX,
JNEKTPOXUMHIECKHE METOIbI
HOJTy4eHUST (PU3UKO-XUMHYCCKHX
JIAHHBIX, METOIUKU PEIICHHS
TEPMOIMHAMUYECCKHX,
KHHETHYECKHX M IPYTUX 3a1a4
XUMHH

Cmabo 3HaeT METObI
00paboTKN
9KCIEPUMECHTAIBHBIX JAHHBIX,
B TOM YHCJIE CTATUCTHYECKHE;
MpaBHIIa IPEACTABICHHS
IKCIIEPUMEHTAIIBHBIX JaHHBIX,
ANEKTPOXHUMHUYECKUE METOIBI
HOTy4YeHUs (HH3HKO-
XMMHYECKUX JaHHBIX,
METO/IMKHU PEIECHHS
TEPMOIMHAMUYECKHX,
KUHETHYECKHX M IPYTUX 3a1a4
XUMHH

3HaeT MeTo.Ibl 00paboTKN
IKCIIEPUMEHTATBHBIX
JTAHHBIX, B TOM YHCIIe
CTaTHCTHYECKHE; IPaBHIIa
HpeCTaBICHHS
IKCHEPUMEHTAIBHBIX
JTaHHBIX,
JNEKTPOXUMHIECKHE
METO/IbI OTYyYEeHUs (HH3HKO-
XUMHYECKHX JaHHBIX,
METOJIMKU PELICHHS
TEPMOANHAMHYECKHX,
KUHETHYECKUX U IPYTHX
3a/1a4 XUMHH

YBepeHHO 3HAET METOABI
00paboTKH
9KCIIEPHMEHTAIbHBIX JaHHBIX,
B TOM 4YHCJI€ CTATUCTHYECKUE;
MpaBHJIa IPEACTABICHHS
9KCIICPUMEHTAIIBHBIX JaHHBIX,
NEKTPOXHUMHUYECKUE METOIBI
MOTy4YeHUs (HPH3HKO-
XAMHYECKUX JaHHBIX,
METOJIMKU PEIICHHS
TEePMOANHAMHIECKHX,
KUHETHIECKHUX U JPYTHX 33124
XUMHHA
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6. YYHEBHO-METOAUYECKOE OBECIIHEYEHUE JUCHUIIJINHBI
6.1.YueOHasi iuTepaTypa, NevyaTHble H3IaHUA OUOJIMOTEedHOro (poHIa

bubnuoTteunplii GOH YKOMILJIEKTOBAH MEYaTHBIMHM M3JaHUSMU U3 pacuera He meHee 0,25
9K3EMILIApPA KaXJI0r0 U3 M3JIaHuM, YKa3aHHBIX HIDKE Ha KaXKIOro 00ydaroIierocs U3 yucia Jul,
OJIHOBPEMEHHO OCBaMBAIOIIUX COOTBETCTBYIOUIYIO TUCIUIUIUHY (MOIYIIB).

6.1.1 Koposun H.B. O6mas xumus: Yuebnuk / H.B. KopoBun. - 8-¢ usn.,crep. - M. :
Beici.ik., 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'munaka. - 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; Ilox
pen.B.A. IlonkoBa, A.B. babkoBa. - 18-¢ uzz.,nepepad.u gom. - M. : FOpaiit, 2012. - 898 c.

6.14 AxmeroB H.C. OOmas u HeopraHmveckas xumus: YuyeOHuk st By3oB / H.C.
AxmMeToB. - 7-¢ u31., crep. - M.: Beicin. mik., 2006. - 743 c.; - 6-¢ u3n., crep. - M.: Beici. 1ik.,
2005. - 743 c.

6.1.5 AxmeroB, H. C. O0mas u Heopranuueckas xumus: ydeOHuk g By3oB / H. C.
AxwmetoB. — 12-e u3n., crep. — Cankr-IlerepOypr: Jlans, 2021. — 744 c. — ISBN 978-5-8114-
6983-3. — Tekcr: anekTpoHHbIW // JlaHb: 2JNEKTpOHHO-OMOMMOTeUHass cuctema. — URL:
https://e.lanbook.com/book/153910 (nata o6pamenus: 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-
oubnmuoreynas cucreMa. — URL: https://e.lanbook.com/book/168440 (nara oOpamienus:
09.12.2021).

6.1.7 Tenspman, M. N. Xumus: yueOnuk / M. U. T'enspman, B. I1. FOctparos. — 4-e u3.
— Camnkr-IlerepOypr: Jlanp, 2021. — 480 c. — Tekct: 31eKTpoHHBIN // JlaHb: 3JIEKTPOHHO-
oubmmoreynas cucrema. — URL: https://e.lanbook.com/book/167728 (mara oOparieHus:
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. — Huwxuuit Hosropon, 2013. — 180 c.

6.2.2 Manynesuu K.B. Xumus: yue6. mocodue / JK.B. Mamyneny, A.Jl. CamcoHoBa,
A.B. bopucos, O.H. Kosanesa // HI'TY um. P.E. AnekceeBa. — Huwxuuii Hosropos, 2020. — 159
C.

6.3. MeToaM4ecKkne yKa3aHusl, peKOMEeHIAlUH U APyrue MaTepuasbl K 3aHATHAM

B crmcox «Metoaudeckne yka3aHHs, pEKOMEHIANN U JPYTHe MaTEePHAIbI K 3aHATHIMY
BKITIOYAIOTCS METOJWYECKUE YKa3aHWUS M PEKOMEHJAIMH 110 TPOBEICHHUIO JaOOPAaTOPHBIX H
MPAKTUYECKUX YYEOHBIX 3aHITHI MO JaHHOW JUCIUILTHHE!

6.3.1 Memoouueckue ykazanus, pa3padomannsle npenooasamenimu:

6.3.1.1 I'ankun A.JI. OCHOBHBIE MOHATUS M 3aKOHBI XMUMHHU: METOJAMYECKUE YKa3aHUs K
MPAKTUYECKUM 3aHATHUAM M JTaO0OpaTOpHBIM paboTaM M HMHIWBUIYyadbHBIC 3aJaHUs MO KypCy
o0mIeil XUMUU AJIs CTYJEHTOB HEXUMHYECKHX CIHEIHalbHOCTeH THEBHBIX, BEUCPHUX W 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 OOIIeH XUMUU:
METOJ. YKa3aHus K Ja00OpaTOPHBIM W TPAKTUYECKUM 3aHATHSIM IO Kypcy OOINeH XUMHH IS
CTYJICHTOB XUMHYECKUX U HEXUMHUYECKUX CHEIUAIBHOCTEH JHEBHBIX, BEUYEPHUX U 3a0YHBIX
¢axynsreroB / B.W. Haymos, JXK.B. Marynesuu, I'.A. [Tannuesa, T.B. CazontseBa / H. Hosropop,
HI'TY um. P.E. Anekceesa. 2010. — 49 c.

6.3.1.3. bopucosa I'.H. OcHOBHbBIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYCCKUX PEAKIUH:
METOJMYECKHE YKa3aHUs IJIs1 IPOBEACHHSI KOHTPOJIbHBIX padOT U KOJIOKBUYMOB I10 KypCy 001ein
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. barrasioBa HO.B. CkopocTh XMMHUYECKHUX peakiuil. XUMHUYECKOE DPABHOBECHE:
METOJl. yKa3aHWsl s IpPOBEICHUSA  JIaDOpPATOPHBIX 3aHITUH IO Kypcy OOIIed XUMHM s
CTYJICHTOB XUMHYECKUX U HEXUMHUYECKUX CHECIHAIBHOCTEH ITHEBHBIX, BEUEPHUX M 3a0YHBIX
daxymnsTeros / H0.B. barranosa, I'.H. Bopucosa, A.B. bopucos, JK.B. Mamynesuy, B.K. Ocmanos
/ H. Hoeropoa, HI'TY um. P.E. Anekceesa. 2009. — 37 c.

6.3.1.5. CamconoBa A.J[. PacTBopbl 3IEKTPOIUTOB: Yy4e€OHO-METON. TMOcoOHe K
MPAKTUYECKUM U JabopaTopHbIM paboTaM. MHAMBHIyalbHBIE 3aJaHMs MO Kypcy OOIIel XuMHH
JUTSL CTYZICHTOB HEXUMUYCCKUX CHCIHAIbHOCTEH JIHEBHBIX, BEUSPHUX M 3a0YHBIX (OPM OOYUICHHS
| A.ll. Camconoga, I'.H. bopucosa, A.JI. I'ankun, A.B. Bopucos // Huwxkuuiit Horopon, HI'TY um.
P.E. Anekceesa. 2020. — 33 c.

6.3.1.6. CamconoBa A.Jl. OKHUCIHTEIbHO-BOCCTAHOBHUTEIBHBIE PEAKIUH: METOAMYECKHE
yKa3aHUs K JJa0OpaTOPHBIM U MPAKTUYECKUM 3aHATHSAM IO KypCy OOIIeld XUMHUH Al CTYJCHTOB
XUMHUYECKUX U HEXMMHUYECKUX CHEIUAIBHOCTEH THEBHBIX, BEUEPHUX U 3a04YHBIX (opM 00ydeHus/
A 1. CamconoBa, A.JI. I'ankun, T.B. CazontseBa / H.Hosropon, HI'TY um. P.E. AnekceeBa.
2012. - 36 c.

6.3.1.7. bopucos A.B. KoHTposbHbIE 3aaHus 110 TEME PacCTBOPBL: METOJ. yKa3aHUsS IS
MPOBECHUS TEKYIIEr0 KOHTPOJII MO Kypcy OOIedl XMMHU W HEOPTraHWYECKOW XUMUHU ISt
CTYJICHTOB XUMHUYECKUX U HEXUMHUYECKUX CIEIUATbHOCTEH JHEBHBIX, BEUEPHUX U 3a0UHBIX (HOpM
oOyuenus / A.B. bopucos, A./[. Camconosa, I'""H. bopucosa / H.Hosropox, HI'TY um. P.E.
Anekceesa. 2017. - 14 c.

6.3.1.8. Kosanesa O.H. DnekTpoxumus: METOJUYECKHE YKa3aHUsA K Ja0OpaTOPHBIM H
MPAKTUYECKUM 3aHATUSM TI0 Kypcy OOIel XUMHUU AJSl CTYJACHTOB XUMUYECKUX M HEXUMHUYECKUX
CIEIUALHOCTeW THEBHBIX, BeUepHHX H 3a04HbIX (popm oOyuenus / O.H. Kosanera, HO.B.
Bbarranosa, B.K. Ocmanos, A.Jl. CamconoBa // H. Hosropoa. HI'TY um. P.E. Anekceesa. 2012.
52 c.

6.3.1.9. Haymos B.U. Koppo3ust u 3ammra MeTalsIoB OT KOppo3uu: MeToj. yka3aHus K
7a00paTOpPHBIM U MPAKTUYECKUM 3aHATUAM 1O Kypcy obmei xumuun / B.M.Haymos,
K.B.Manynesuu, }0.B.barranosa // H.Hosropox. 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 ayIUTOpHOU paboThl. IIpuHATHI
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.

19



6.3.2.2 MeTonuueckue pEKOMEHJAIMM TI0  OpraHM3alid W I[UIAHUPOBAHUIO
CaMOCTOSITENILHOM paboThl CTYACHTOB MO JucHuIuiiHe. [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®OPMALMOHHOE OBECIIEYEHUE JIUCLHUIIJINHBI

VY4eOHBI Tpolecc MO JUCHMIUIMHE  O0ecredeH HEOOXOAUMBIM  KOMILIEKTOM
JUIEH3UOHHOTO U CBOOOJIHO PACIPOCTPAHSIEMOTO MPOrPaMMHOTO OOECIIEYeHUsl, B TOM YHCIIE
OTEYECTBCHHOT'O IPOM3BOJICTBA (COCTAaB IO JIUCHUILIMHE ompeaeneH B Hactosmeid PIIJ] u
MOJITIC)KUT OOHOBJICHUIO ITPU HEOOXOAUMOCTH ).

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

IlepeyeHb mporpaMMHBIX MPOYKTOB, UCIOIb3YEMbIX IIPU MPOBEICHUH PA3INYHbBIX BUI0B
3aHSTUN 110 TUCUUIUIMHE (OTKPBITHIN 1OCTYI):

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

7.1.2 Hayunas onextpoHHas Oubmuoreka E-LIBRARY.ru. — Pexum nocryma:
http://elibrary.ru/defaultx.asp

7.1.3 DnekrponHas 6ubnmroTeyHas cucrema [T0BOKCKOTO TOCYIapCTBEHHOTO YHUBEPCHTETA
cepBuca [DnekTpoHHBIN pecypc]. — Pexum mocrtyma:http://elib.tolgas.ru./ - 3arn. c
DKpaHa.

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

7.1.5 OrtkpsiToe 0Opa3zoBaHue [IneKTpOHHBIH 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 dannvix Bcepoccutickoeo uHcmumyma HAy4HOU U MeXHUYecKol uHgpopmayuu
(BUHUTHU PAH) no ecmecmeeHHbIM, MOYHbIM U MEXHUYECKUM HAYKAM DNeKmpOHHbLU
pecypc]. - Peacum oocmyna: hitp://www.viniti.ru. — 3aen. ¢ skpana.

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

7.2. IlepeyeHb MPOrpaMMHOr0 odecmeyeHHUsi 1 HH(POPMALUHOHHBIX CHPABOYHBIX
CHCTEM

Tabauya 7 - Ilepeuenv 31eKmpoHHBIX OUOTUOMEUHBIX CUCIEM

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

1 KoHCynbTanT cTyaeHTa http://www.studentlibrary.ru/

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

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

Taonuua 8 - Ilepeuenv npocpammmnozo odecneuenus
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https://biblio-online.ru/

IIporpammHoe o0ecnevyenune, MCMOJIb3yeMoe B
YHHBEpPCHUTETE HA JIOTOBOPHOIl OCHOBE

IIporpammHoe obecnevyenune
CcB00OOTHOT0 PACIPOCTPAHEHUS

Microsoft Windows XP, Prof, S/P3 (moamucka DreamSpark
Premium, morosop NeTr113003 ot 25.09.14)

Open Office 4.1.1 (muneH3us
Apache License 2.0)

Microsoft Windows 7 (moamnucka MSDN 4689, moamucka
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 (nmunen3ust Ne 43178972)

Windows XP sui. Ne 65609340

Office 2007 . Ne 43178971

Microsoft Windows XP Professional (siumensus Ne 43178980)

MicrosoftOffice 2007 (umensust Ne 44804588)

1C npennpusrue 8.1 (TUIEH3MOHHOE COTJIANICHUE
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)

Texokcnept (Jorosop Ne100/860 ot 22.12.2016)

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

B nmanHOM pasnene MOryT OBITh NPHBEICHBI PECYPCHl (CCHUIKM Ha CAiThI), HA KOTOPBIX
MOXHO HAMTH TOJIE3HYIO Ul Kypca MH(OpMAIMIO, B T.4. CTATUCTUYECKUE WIIM CIIPABOYHBIC

JlaHHbIe, yuyeOHble MaTepHalibl, OHJIAWH KypCHI U T.J.

Taonuuya 9 - Ilepeuenv coepemenuvix npogeccuonanbHvlx 0a3 OAHHBIX U
UHPOPMAYUOHHBIX CRPABOYHBIX CUCEM
HocTtyn k pecypcey (yaajieHHbIH
e HanmenoBanue npogeccuoHajabHON 0a3bl JAOCTYIH ¢ YKa3aHUueM
" | MaHHBIX, HH(POPMALMOHHO-CIIPABOYHON CHCTEMbI CCBIIKH/I0CTYN U3 JIOKAJbHOH
CeTH YHHUBEPCHUTETA)

1 baza  pgaHHBIX ~ CTaHZapTOB U PETJIAMEHTOB https://www.gost.ru/portal/gost
POCCTAHIAPT //home/standarts
OnekTpoHHass  0a3a  W30paHHBIX  CTaTel Mo .

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

3 Enuublii apXuB SKOHOMUUYECKHUX U couuonornueckux | http://sophist.hse.ru/data access.sht
JTAHHBIX ml
ba3zpr  pgannbix  HammonanbHOro  coBera 1o

4 . http://www.ncva.ru
OIICHOYHOU AESITEIIbHOCTU
CnpaBouHas [paBoBas cucrema .

5 JOCTYII U3 JIOKAJTbHOM CEeTH
«Koncynprantlirocy
NudopmanmonHo-cripaBoyHas cucTeMa .

6 JOCTYH U3 JIOKAILHOW CeTH
«Texkcnepr»

8. OBPA3OBATEJIBHBIE PECYPCBI JJis1 UHBAJIMIOB U JIULL C OB3
B T1ab6n.10 yka3aH mepedyeHb O00pa3oBaTEIbHBIX PECYpPCOB, HMEIOHMIMX  (OPMBI,
aJaNTHPOBaHHBIE K OTPAaHWYCHUSM WX 3[0POBBS, a TAKXKE CBEICHHUS O HAIMYMHU CIICIHATbHBIX
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TCXHUYCCKHUX CpCIACTB 06y‘ICHI/I5I KOJUICKTUBHOIO W HWHIWBUAYAJIBHOI'O I10JIb30BAHUS. HpI/I
3aIll0OJIHCHU N Ta6J'II/IHBI MOJKET OBITh HCIIOIL30BaHa I/IH(l)OpMaI_[I/IH, pasMCIICHHasd B ITOAPa3aciIc

«/locrynHas

cpena»

CIICUAJIM3UPOBAHHOI'O

pazznena

caurta

HI'TY «Csenenus 00

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

Tabnuya 10 - Oopazoseamenvhule pecypcot 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 peuH, KOTOPbIH
BOCITPOM3BOJIUT TEKCThI KHUT  MEHIO
HABUTAIIUH
3 OBC «¥Opaiit» BepCHsl JUIs CIa00BUIAIINX

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXOJUMOE JJIsA
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 nomeuyeHul 0Jist CAMOCHOAMENbHOIL
pabomul cmyoeHmoe no OUCyUnIuHe

HanmenoBanme
ayJAUTOPHUI U

OcHalEeHHOCTh Ay M TOPHI
NoMeIlleHUd U MMOMeIleHuil

IlepeyeHb JMLIEH3MOHHOTO
NMPOrPaMMHOI0 o0ecre4eHusl.

Ne NOMeIeHu 1S .
. JUIL CAMOCTOATEIbHOM PexkBHU3MTHI OATBEPKAAONIETO
CAMOCTOATCIBHOHN
padoThI AOKYMEHTAa
padoThI
1. locka memnoBas - 3 mit.
2. Cronbl TabopaTopHbIC
(pabouee mecTo cryneHTa) Ha 20
6260, 6261, 6264 HelL.,
yaebHas ayuTopus i | - Pabouee mecto
npoBeAeHus npakTuyeckux | MPCHOAaBaTeIIA — 2 wr.;
u naGoparopHsIx 3ausThii, | 4. BeITSDKHBIE MIKadb! - 2 1T
IPYIIIOBBIX U 5. ObopynoBanue st
MHIMBHIYaIbHbIX MIPOBEACHMUS JTA0OPATOPHBIX
KOHCYJIbTalluH, 3aHATHAN M0 TUCIUTIINHE XUMUS:
1 TEKYIETO KOHTPOJIA mKad CyIMIBHE - 2 IT.,
HIPOMENKYTOUHOM JNEKTPOXUMUYECKUE TYEHKH JITIs
arrectanuu (kadeapa nsMepenns DJIC XUMHYECKOTO
"IIpon3BoACTBEHHAS JNIeMeHTa - 3 IWT.,

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

NIEKTPOIIU3EPHI - 4 mT.,

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

BEChI aHAJIMTUYCCKUE 4 IIIT.,
quctwuitop [3-10 - 1 mr.,
KoJIOOHarpeBaTenau — 3 mrT.;
BOJIETMETPHI nudpossie B7-38 — 3 mT.,
BECHI TEXHUYECKHE — 2 MIT.,

Tabnunpl Menzeneesa- 4 mir.,
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Haumenosanue
ayJAUTOPHUI U

OcHaleHHOCTh ayAuTOpHii
NOMeIeHu ¥ MOMeIleH i

IIepeyeHb JIMLIEH3MOHHOTO
NMPOrpaMMHOI0 o0ecreYeHusl.

Ne NOMeLUeHU IS N
. OJd CAMOCTOATECIBHOU PexkBU3HUTHI MOATBEP KAAKLICTO
CaAMOCTOATECJIBHOU
padoThI JOKYMEHTAa
padoThI
nabopaTopHasi XAMUYECKas! OCy/a 1
PEaKTHBBI
Ha00p y4eOHO-HATIISTHBIX TTOCOOHH
6147

yaeOHast ayqUTOPHS IS
MIPOBECHUS 3aHATUI
JIEKITUOHHOTO U
CEMHHAPCKOT0 THIIA,
TPYIIOBBIX U
WHIUBUAYATEHBIX
KOHCYJIbTallUH,

2 TEKYILEro KOHTPOJI 1
IIPOMEXKYTOUHOMN
artectanuu (kadeapa
"IIpousBoaCTBEHHAsS
0e30IMaCHOCTD, SKOJIOTUS U
xumust" . Huoxamin
Hogropon, Kazanckoe 1.,
12)

1.Jlocka menoBas

2. Pabodee mecTo mpermomaBaTens
3. Pabouee mecTo cTyzneHTa - 64
YellL.

4. IlepcoHaIBbHBIN KOMIBIOTEP

1. Windows XP, Prof, S/P3 (moamnucka
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
JIEKIIHOHHOTO U
CEMHHAPCKOT0 THIIA,
TPYIIOBBIX U
WHIVBUIYaTbHBIX
3 KOHCYJIbTallUi,
TEKYIIETO KOHTPOJIS 1
IIPOMEXKYTOUHOMN
arrectanuu (kadenpa
"IIpousBoaCTBEHHAsS
0€301IaCHOCTb, DKOJIOTHS U
xumusa" T. Hikami
Hogsropon, Kazanckoe 1.,
12)

1. Tocka menoBas - 1 mr;

2. Tabmuma JI.1. Menneneena - 1
IIT.

3. Pabouee mecTo mpenoaBaTens
4. Pabouee mecTo cTyneHTa - 42
yel.

10. METOAUMYECKHUE PEKOMEHJALIMU OBYYAIOLIIUMCH
ITO OCBOEHUMIO JNCHUITJIMHBI

10.1. OOmue MeTOAMYECKHE PEKOMEHJAANUU Ui O00y4alIHMXcs MO0 OCBOEHHIO
AUCHHUILINHBI, 00pa3oBaTeJbHbIC TEXHOJIOTHH

JucuumiuuHa  peanu3yercs MOCPEACTBOM  NIPOBEIACHHS  KOHTAKTHOM  paboOThl  C
oOyyaromuMucs (BKJIOYas MpPOBEJIEHHE TEKYIIero KOHTPOJS YCIEBAEMOCTH), CaMOCTOSTEbHON
paboThl 00yUYaIOIINXCS ¥ TPOMEXKYTOUHOM aTTeCcTaluu.

KonrtaktHas pabora MOXeT ObITh ayJTUTOPHOI, BHEAYTUTOPHOH, a TakKe MPOBOAUTHCS B
AIIEKTPOHHON WH(POPMaLMOHHO-00pa3oBaTeabHOll cpeae yHuBepcutera (mainee - OUOC). B
clly4ae MpPOBEACHUS YaCTHU KOHTAaKTHOM pabotsl mo aucuuruinHe B DMOC (B cooTBeTcTBHM C
pacriucaHueM Y4YeOHBIX 3aHATHI), TPYILOEMKOCTh KOHTakTHOW paborsl B DMOC sKBHBajeHTHA
ayIUTOPHOM padore.

[IpenogaBanue  JUCLUILIMHBI
00pa30BaTeNbHBIX TEXHOJIOTUIL:

-0anbHO-PEUMUH06As MEXHOI02Us OYEHUBAHUA(NPU HATUYULL);

BCACTCA C MNPUMCHCHUCM CJICAYIOMIUX BHUO0B

23



- KOJUIOKGUY M,

- KOHmpoavbHasa paboma,

- mecm,

- omuem no 1abopamopHuIM paboma.

Ilo uroram Tekylield ycCHeBaeMOCTH CTYAEHTY MOKET ObITh BBICTABJIEHA OLEHKA IIO
MIPOMEXKYTOUHOM aTTecTallui B COOTBETCTBUU 3a HaOpaHHBIMU 3a ceMecTp Oamiamu. CTyIeHTHI,
BBITIOJIHUBIINE BCE 00s3aTelIbHBIC BHU/BI 3aIUIAHUPOBAHHBIX yYEOHBIX 3aHITHUH, JOMYCKAIOTCS K
MPOXOXKACHUIO POMEKYTOYHON aTTeCcTalluu (3K3aMeHy).

PesyabraT 00ydyeHuss cuurtaercsi cOPpMHMPOBAHHBIM HA NOBBIIICEHHOM YPOBHe, €CIlU
TEOPETUUECKOE COJIepsKaHUe Kypca OCBOCHO MOJMHOCTHIO. [Ipu ycTHBIX coOeceoBaHUAX CTYICHT
HCUEPIIBIBAOIIE, MTOCTIEI0BATEIbHO, YETKO H JIOTUYECKH U3JaraeT y4eOHbId MaTepuai; CBOOOTHO
CIIpaBJIs€TCA C 3aJayaMH, BOIPOCAMHM M JPYITMMH BHJAAMHU 3a/laHMM, HCIOJIB3YET B OTBETE
JIOTIOJTHUTENBHBIN MaTepuai. Bce mpemycMmoTpenHble paboueil yueOHOW mporpamMmoin 3aiaHus
BBIMIOJTHEHBl B COOTBETCTBUU C YCTAaHOBIEHHBIMU TpeOOBaHUSAMH, CTYIEHT CHOCOOEH
AQHAJIM3UPOBATh IIOJyYCHHBIC PE3YyJbTaThbl, IPOSBISAET CAMOCTOSATEIBLHOCTh IIPU BBIIOJHEHUU
3aJlaHui.

PesyabraTr 00ydyeHusi cuuraercss cGOpMHPOBAHHBIM HAa INOPOrOBOM YPOBHe, €CliU
TEOPETUUECKOE COJEPIKAHUE Kypca OCBOCHO MONHOCTHIO. [IpH ycTHBIX coOecenoBaHUsAX CTYIEHT
MOCJIEZI0BATENbHO, YETKO M JIOTMYECKH CTPOMHO H3jlaraeT y4eOHbIM MaTepuai; CIpaBisieTcs ¢
3aJayaMy, BOIMPOCaMU M JPYTMMH BHUAAMU 3aJaHHi, TpeOyIoIuX NPUMEHEHHUs 3HaHWil; Bce
MpEeAyCMOTPEHHBIE paboueld y4eOHOW MpPOrpaMMOM 3aJaHHs BBITIOJHEHBI B COOTBETCTBUM C
YCTaHOBJICHHBIMU TPEOOBAHUSAMHU, CTYACHT CHOCOOCH aHAIM3UPOBAThH MONTYUYEHHBIE PE3YNbTATHI;
IIPOSIBIISIET CAMOCTOSTEIbHOCTD IIPY BBIITOJIHEHUY 3aJaHUI

Pe3yabTaT 00y4yenus cunraercss Hec()OPMUPOBAHHBIM, €CJIU CTYJICHT IIPU BBIIOTHEHUN
3a/laHuil HE JEMOHCTPHUPYET 3HAHUN y4eOHOro marepuala, JI0MyCKaeT OIIMOKH, HEYBEPEHHO, C
OONBIIMMH 3aTPYJHEHUSMHU BBINOJIHACT 3a/JaHUs, HE JEMOHCTPUPYET HEOOXOAMMBIX yMEHUH,
KauyeCTBO BBINOJIHEHHBIX 33JJaHU HE COOTBETCTBYET YCTAHOBJIEHHBIM TPEOOBaHUSIM, Kaue€CTBO UX
BBITOJIHEHUS OLIEHEHO YMCIIOM 0ajuIOB HUXKE TpeX MO OLEHOYHOH CHUCTEME, YTO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

10.2.MeToauyeckue yKazanus 1Jisl 3aHATHII JTeKIHOHHOI0 THIA

JIeKIMOHHBIN KypC IIPEAINOoIaraeT CUCTEMaTU3UPOBAHHOE U3JI0KEHUE OCHOBHBIX BOIIPOCOB
TEMaTHUYECKOIo MIaHa. B Xo/ie TeKIMOHHBIX 3aHATUI PACKPHIBAIOTCS 0a30BbIE BONIPOCH! B paMKax
KaX/10M TeMbl TUCHMIUIMHBI (Tabmuma 4). O603Ha4aloTCs KIIOYEBBIE aclEKThl TE€M, a TaKkKe
JIENAI0TCSl aKLEHThl Ha HanOojee CIIOKHBIE M Ba)KHbIE IOJOXKEHUS HM3y4aeMOro MaTepuala.
Marepuansl JIeKUMH  SIBISIOTCS OHNOPHOM OCHOBOM Ui MOJrOTOBKM OOy4aromuxcst K
MPAKTUYECKUM 3aHITUSM / J1abopaTOPHBIM pabOoTaM W BBIMOJIHEHMS 3aJlaHUN CaMOCTOSATENIbHOM
paboThl, a TaKKe K MEpOIPHUITHUSAM TEKYIIEro KOHTPOJS YCIIEBAEMOCTH M IPOMEXKYTOUHOM
aTTECTalMU IO IUCLIHILINHE.

B xone NeKIMOHHBIX 3aHATUH PEKOMEHIYEeTCS BECTH KOHCIEKTHpPOBAaHUE Y4eOHOTO

MaTepuania.

10.3. Meroauyeckne YKa3aHUsi MO OCBOEHHI0 AUCHHUIIMHBI HAa JadopaTOPHBIX
padorax

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

I[HSI MOBBIIIICHUS T103HABATCIILHOM aKTUBHOCTH CTYACHTOB H HpHOGpCTCHI/IH nMH
NEPBUYHBIX HABBIKOB HAY4YHOIO HCCIEIOBaHMs, B ATH KJIaccH4ecKue IabopaTOpHblE pabOThI
BBCICHBI DJICMCHTBI HAYUYHOT'O UCCJIICIOBAHUSA, a HUMECHHO.

a) CaMOCTOSTENIbHO 1T0100PaTh PEaKTUBBI JJIs IPOBEICHHS TOW UM NHOW pPeakluy;
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0) OOBSICHUTH MPOTEKAHUE OJHOM pEaKUUH M HEe MPOTEKaHWEe APYrod, Ha MEpBBIN B3I
oJ00HOM, peakIuy;

B) IIPEJCKA3aTh IPAKTUUYECKOE 3HAYEHHUE TOM UM UHOM peaklMU U T.A.

IToaroToBKy K KaxJ10# 1abopaTopHON paboTe CTYyAEHT AOJKEH HauaTh C O3HAKOMIICHHMS C
IIJIAHOM 3aHATHS, KOTOPBINA OTPAKAET COAEPKAHUE IIPEIII0KECHHON 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, BBIYMCICHUS U BBIBOJIBI.

[Tpu oueHuBaHUM 1a00OPATOPHBIX PAOOT YUUTHIBACTCS CIIEAYIOLICE:

- Ka4eCTBO BBINOJIHEHHUS] HKCIEPUMEHTAIbHO-IPAKTUUECKOW YacTH paboThl U
CTETeHb COOTBETCTBHSI PE3yIbTATOB PaOOTHI 3alaHHBIM TPEOOBAHUSIM;

- Ka4ecTBO 0(OpMIICHHsI OTUeTa 10 paboTe;

- Ka4eCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BONPOCHI IIPU 3aIlIUTE PAOOTHI.

10.4. MeToauuecKkue YKazaHnusd 10 OCBOCHHIK [JUCHMIIVIMHBI Ha 3aHATHUAX
CEMHHAPCKOIo TUma

[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 U 00bCHCHHUE THITOBBIX 32144 0 JJAHHOH TEME;

3. camocTosiTenbHas padoTa CTYJCHTOB C HCIIOJIB30BaHUEM y4eOHBIX TIOCOOMH, JTEKIMHA 1
KOHCYJIbTAIIMI MPEnoJaBaTelis P BHIOJHEHUU UM KOHTPOJIBHBIX 33JaHUH.

10.5. MeToanyeckue yka3aHus Mo cCaMOCTOSITETbHOIT paGoTe 06yyarommxcst

CaMocrtosiTenbHass paboTa oOecrneyuBaeT MOJATOTOBKY OOYYaromIerocs K ayIuTOPHBIM
3aHATUSAM U MEPONPUSITHIM TEKYIIEro KOHTPOJS M MPOMEKYTOUHON aTTeCTallud M0 U3ydaeMoOu
TUCIHUIIIMHE. Pe3ynbTaThl 3TOW MOJATOTOBKH MPOSBISIOTCS B aKTHMBHOCTH OOYdYarolierocs Ha
3aHSATUAX W B KA4YECTBE BBIMOJHEHHBIX NPAKTUYECKUX 3alaHU U Jpyrux (OpM TEKYIIEro
KOHTPOJIA.

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

B mpomecce camocTosTenpbHONW pabOThl MPU W3YUYEHUU TUCIHUILUIMHBI CTYACHTHI MOTYT
paboTaTh Ha KOMIMBIOTEPE B CHEIUATU3UPOBAHHBIX AYAUTOPHUAX JISI CAMOCTOSTEIHHOW pabOThHI
(ykazano B Tabm. 11). B aymutopmsx wumeercs AocTyn depe3 HHGPOPMAIIMOHHO-
TEJIEeKOMMYHUKAIMOHHYIO0 ceTh «MHTEepHET» K AJIEKTPOHHON MH(OPMAIIMOHHO-00pa30BaTEIbHON
cpene yauBepcutera (OQMOC) u anexrponHoit onbnuoteunoit cucreme (3bC), rie B aneKTpoHHOM
BUJIE pACIONIaraloTcsl y4eOHble M y4eOHO-METOAMYECKHE MaTepuaibl, KOTOpPblE MOTYT OBITh
HCITOJTH30BAHBI JIJII CAMOCTOSITEIBHOM PaOOTHI TPHU U3yUYE€HUU TUCITUTIITUHBL.

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

10.6. MeToauyeckue yKa3aHus 1Jisl BbITIOJTHEHUs] KOHTPOJbHBIX padoT
[Tpu uzyueHnu Kypca «XuMus» MPOBOIUTCS 6 KOHTPOJIBHBIX PadoT.
B xoHTpOnbHYIO paboTy Ne 1 BXOAST BOMPOCH! IO OCHOBHBIM 3aKOHAM XMMHH: BapUaHT | -

20 (mo BeIOOpY mpemnoaaBaTens) U3 Mmetonnueckux ykazanuii: A.Jl.I'amkun, A.J[.Camconosa, T.B.
CazontheBa «OcHOBHBIC MOHATH ¥ 3akoHBI Xxumun» HI'TY, r. Huwxauit Hosropon, 2018. 20 c.
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B xoHTponbHYI0 paboTy Ne 2 BXOAST BOIPOCH! MO0 XUMUUYECKOW TEPMOJIUHAMUKE: BapUAHT
1 - 28 (mo BBIOOpY mpemnogaBatens) U3 meroaudyeckux ykazanuii: I'.H.bopucosa, A.B. bopucos,
1O.B. Batranosa, 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 CJIEAYIOIUM TeMaM: CKOPOCTb
XUMHYECKHX pEakIMii, XWMUYECKOe paBHOBECHE, BIUSHUE TEeMIIepaTypbl Ha CKOPOCTh
XUMUYECKOW pEaKkIuu W T.I.. BapuaHT 1-27 (mo BbIOOpY MpernogaBaTens) U3 METOIUYECKHX
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 CIEAYIOIMIMM TEMaM: CHOCOOBI
BBIPQXEHUSI KOHLIEHTPALIUK PacTBOPOB; CTEXMOMETpUUECKHE pacueTsl: BapuaHT 1-30 (1o BeIOOpY
npenojasaresns) U3 meroandeckux ykazanuii: A.B. bopucos, A.Jl. Camconosa, I'.H. bopucora
KonTponbusie 3aganus o reme pacteopsl. H.Hosropon, HI'TY um. P.E. Anekceesa. 2017. -14 c.

B koutpombHyro pabGory Ne 5 BXOIAT BONPOCHI 1O TEME OKHUCIUTEIbHO-
BOCCTaHOBUTENbHbIE peakiuu:. BapuanT 1-30 (mo BbIOOpY mperogaBarensi) U3 METOAUYECKUX
ykazanuii: A.JI. CamconoBa, A.JI. Tankun, T.B. Ca3zonuteeBa // OxucinureiabHO-
BocctaHoBuTenbHble peakunu. H.Hosropoa, HI'TY um. P.E. Anekceesa. 2012. 36 c.

B koHTpOonpHYI0 pabory Ne 6 BXOISAT BOMPOCHI MO TE€MaM: TaJlbBAHUYECKUE DIIEMEHTHI,
AIIEKTPOJIN3, DIIEKTPOAHBIA OTEHIIMAJ, BOJIOPOIHBIN 3JEKTpo, ypaBHeHHe HepHcTa: BapuanT 1-
30 (mo BBIOOpPY mpemonaBaTelss) U3 meroandeckux ykazanuwii: O.H. Kosaiesa, FO0.B. Barranosa,
B.K. Ocmanos, A.Jl. Camconosa. Onekrpoxumus. H. Hosropoa. HI'TY um. P.E. Anekceesa.
2012. 52 c.

11. OHEHOYHBIE CPEJACTBA JJIs1 KOHTPOJISA OCBOEHUSA AU CIUIIJINHBI

11.1 TunoBble KOHTPOJIbHBbIE 33/IaHUS WJIHM HHbIe MaTepuajbl, HeOOX0AUMBbIE sl
OLleHKM 3HAHMI, YMEHMiH, HaBBIKOB M (WJIHM) ONbITAa B XOAe TeKylero KOHTPOJs
ycneBaeMoCTH

Bonpocel, nHAMBUAYaIbHBIE 33JaHUS] U 3a]Ia4H [TPEICTABICHBl B METOJUYECKUX YKa3aHUAX
K IPAKTUYECKUM U 1abopaTOpHbIM 3aHATusAM [3.1 — 3.13], mpeacraBineHHbIX B 1. 6.3.

Ilpumepvr munoeswvix 3a0anuii:

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

3ansaTue Ne 4.4 (2 yaca)
OKHCIMTEIBHO-BOCCTAHOBUTE/IbHBIC peakunu. Pemenue 3agau

1. lnnuBuayanbHOE pELIEHUE 3a/ladM M0 OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIM pPEaKLUIM
(mo BBIOOpPY mMpermojaBaTeNs W3 METOIUYECKHX YKa3aHWi K J1a0OpaTOPHBIM U MPAKTHYECKUM
3ansatusiM:  CamconoBa  A.JI., Tamkun  AJL, CazonteeBa T.B. «OxucnurensHo-
BoccTaHoBUTENbHBIE peakuun» H. Hosropon, HI'TY um. P.E. AnekceeBa. 2012. 36 c.)

THUITIOBBIE 3AJIAUYMN:

1. Ompenenute BO3MOXHOCTH CAMOIPOM3BOJIBHOIO TMPOTEKAaHUS PEeaKIMu Mpu

CTaH/IAPTHBIX YCIOBHUSIX
2KMnOg4 + 16HF = 2MnF; + 5F; + 2KF + 8H,0
2. Ompenenute BO3MOXKHOCTH CaMOIIPOU3BOJIBHOTO  TMPOTEKaHHsS peakuuud MpH
CTaHJAapPTHBIX YCIOBUAX
AsO;> + 2H,0 + 21" = AsO;™ + I + 40H
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3. BbruncianTe KOHCTaHTY PaBHOBECHS PEaKIUU
2KMnQ, + 10FeSO,4 + 8H,S0,4 = 2MnSO,4 + 5F62(SO4)3 + K,SO, + 8H,0
4. Onpenenute HaMpaBICHUE PEAKIIMH TPU CTAHIAPTHBIX YCIOBUAX
2KMnQO, + 5H,S + 3H,S0,4 = 2MnS0O, + 2S + K,SO,4 + 8H,0

5. MeTooM MOHHO-3JIEKTPOHHBIX ypaBHEHHU moadepute K03()(PUIMEHTHI B CIeIyIOMUX
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»,SO4 + 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,0O

5) SnCl, + K>Cr,07 + HCl — SnCls + CrCl; + KCI + H,0

6. MeTomoM 3JEKTPOHHO-MOHHBIX YPaBHEHUH COCTAaBBTE IOJIHBIC YPABHEHUS PEaKIHH,
YUUTBIBAsI, YTO JIUOO OKUCIHUTENh, TUOO BOCCTAHOBUTEND SIBISIFOTCS Takxke U cpenoil. ObocHyiiTe
HAa OCHOBAaHUHM CTAHJAPTHBIX OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX IMMOTEHIIMAIOB BO3MOKHOCTb
MPOTEKAHUS JAaHHBIX PEaKLUu.

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,O

9. OKuCIUTETHbHO-BOCCTAHOBUTENbHASI PEAKIUS BBIPAKAETCS HOHHBIM ypaBHEHHEM.
Vkaxure, Kakol MOH SBJISIETCS OKUCIHTENIEM, Kakoid — BoccTaHoBHUTedeM. CoOCTaBbT€ MOHHO-
AIIEKTPOHHBIE U MOJIEKYSPHBIC YPaBHEHUSI.

1). Bi + NO; +H" — Bi **+ NO + H,0

2) Fe? + ClOg + 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
JlabopaTopHoe 3ansiTie Ne 1 (2 yaca)
OmnpenesieHne 3KBUBAJIEHTHONH MACChl MeTAJL1a

TUITIOBBIE KOHTPOJIBHBIE BOIIPOCHI:
1. Henb paboTsl
2. Tlopsimox BBITIOJIHEHHS pabOTHI
3. O6paboTKa KCIIEPUMEHTATBHBIX JaHHBIX
4. Ananu3 pe3ysbpTaToB
5. Cxema yCcTaHOBKH
6. HaiiTu sxBUBaneHTHYIO Maccy cepbl B coeanHeHusx HyS; SO3; FeSO,; CuSO:s.
7. OT 4ero 3aBUCUT AKBHUBAJICHT XUMHYECKOrO dJEMEHTa: 1) OT BaJIeHTHOCTH; 2) BCeria

SIBJISICTCS IOCTOSTHHOM BEJTMYMHOM.

8. Cxonpko 3xBuBaieHTOB coaepkutcs B 200 r CaCOs; B 400 r NaOH?

9. OnpenenuTh KBUBAJICHTHYIO Maccy Metauia, ecid 0,4 T ero BBITECHUJIM W3 BOJbI
624w Hp ipu 470 °C 1 743 mu pr. ct.?

10. 0,36 r metamta 06pa3zyroT 0,68 r okcuaa. OnpeneTuTh YKBUBAJICHT METaJLJIA.
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11. Mblimbsik oOpa3yer Ba OKCHJIa, U3 KOTOPBIX OAMH COAEPKHUT 65,2 % (Macc.) MbIIIbsKa,
a apyroit — 75,7% (macc.) Mbimbsika. OnpenaenuTh SKBUBAJIICHTHBIC MAcChl MBIIIBSIKA B 000MX
ciyvasix. Hanmmcats opmysibl COOTBETCTBYIOIIUX OKCHIIOB.

12. ChopmynupoBaTh 3aKOH SKBUBAIEHTOB, HAIIKCATh €T0 MATEMAaTHIECKOE BBIPAKECHHUE.

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

COEIMHUBIIETOCS C KHUCIOPOAOM?

14. Jlatb onpeneneHusi 3KBUBAJICHTA 3JIEMEHTA, YKBUBAICHTHON MacCCHI.

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

11.1.3. TunoBbie BONPOCHI (3a1aHNs) JIsl YCTHOr0 (MMCHbMEHHOT0) ONpoca
JIEKIIUA
Tema: CxkopocTh XMMHYECKHX peakuuii. XuMH4yeckoe paBHOBecHe.

TUIIOBBIE BOIIPOCHBI JJs TI'PYHIIOBOI'O OBCYXJIEHUSA HA
JIEKIIMOHHBIX 3AHATUSAX:

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 KHHETUUECKOE YPABHEHUE 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 ¢u3nyeckuil CMbICI NMpeIdKCIOHEHIMAIbHOrO0 MHOXHTENsI? Kakue skcreprMeHTaIbHbIE
JTaHHbIE HEOOXOAUMBI ISl pacyeTa SHEePriuH aKTHBALUH?

5. OOpaTrMBble peaklluu 1 XMMUYECKOe paBHOBECHE.

6. Kakue gaxTopbl BIUSIOT Ha CMEILIEHHE PABHOBECHS OOPaTUMBIX peakiuii?

7. Kak omnpenenuTs HamnpaBiICHUE CMEUICHUS DPABHOBECUS IIPU HM3MEHEHMM 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 Bbemwioch 1,58 k/[x Ttemna. Haiitu sHTamenuro
o0pa3oBaHus OKcua cepedpa AHOOGP(Agzo).
a) — 20,5 xJIx/mob;
0) 31,6 x/Ix;
B) - 31,6 xJI>x/MOb ;
r) 44,8 kJ{x .
2. DHTANBNUS 00pa3oBaHHUS aMMHaKa (AH006p(NH3)) cocraBisieT — 46,19 k/[x/monb. Kakoit
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. Onpenenure n3MeHenue sHepruu I'm6oca peakiuu CHypy + o = CHazley + Hlyy npu
CTaHJAPTHBIX YCIOBUAX. BO3MOXKHO M MpOTEKaHUE peakuuu (CT.y.)
a)AGOXp: 39,49k JI>x, HEBO3MOKHO;
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0) AGoxp = - 39,49 xJI>x, BO3MOXHO;
B) AGoxp = - 43, 8 xk/[>x/MOJIb, BO3MOXKHO;
) AG%xp = 45,5 k]I, HEBO3MOXKHO
4. Ompenenure u3MeHeHue »Hepruu ['mOOca W HampaBiIeHHME MPOTEKAHUS PEAKUUU MpU
crangapTHbIX ycnoBusaX. MNOs) + 2C pagur) = Mg + 2 COyy.
a)AGOXp= 192 xJI>x B 0OpaTHOM HalnpaBJICHUH;
0) AGOXp =— 192 x/Ix, B mpsIMOM HaIpaBJICHUH;
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 = Siw + 2CO¢y. Omnpenenure
M3MEHEHHE SHTPOINH TpH cT.y. OGBACHHTE XapakTep m3MeHeHmns AS’xp.
a) ASOxp = 360,82 JIx/K; yBenuuuBaercsl, T.K. BbIAEIAETCS ra3;
6) AS’xp = 360,82 JIk/K-MOJIb yBEIMHHBACTCS, T.K. 00PasyeTCst KDEMHHIA;
B) ASOXp =-360,82 /K ymensbmiaercs, T.K. 00pazyrorcs 60jee MpoCcThie MOJIEKYJIbL;
r) AS°xp =0 JI/K He H3MEHSETCS, T.K. He H3MEHSCTCS KOIMYECTBO BEIIECTBA B XOLIE
peaxIuu.
11.1.5. TunoBble 3a1aHus A9 KOHTPOJIBbHOI PadoThI

KOHTPOJIBHAS PABOTA
TEMA «PACTBOPbBI DJIEKTPOJIUTOB»
Bapuant Nel
l.IlnotHOCTH 26% pactBopa KOH pasha 1,24 r/em®. Cxomnbko Moneit KOH COJIEPKUTCS B 271
pactBopa?
2.Haittu pH 0,001M pactBopa KOH, cuuTas qucconuanuio noaHou.
3.0npenenuth KOHIEHTpaIMi0 MOHOB Bogopoaa B 0,01M pactBope H,S, yuuThIBas TOJIBKO
MEPBYIO CTYNEHb AUCCOLMALNH, 17151 KoTopor K, =1- 107,
4.PaccuntaTh crenenpb aucconuanuu HyS mo nepsoii crynenn, ecnu K, ==1- 107,
5.MoxHo 1n HPUTOTOBHTE 0,01M pactBop CaF», eciiu mpou3sBezieHHE PaCTBOPUMOCTH JTaHHOMH
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 pactopa?
2.0mnpenenuTh KOHIIEHTpanuio HoHOB Bogopoaa B 0,01M pactBope HCN, eciiu K= 6,5+ 1029,
3.Uemy paBHa KOHIIEHTpaLKs THAPOKCHU —MOHOB B pacTBope, eciu pH=11.
4.PactBopumocts CaCOjz mpu 35°C paBHa 6,9-10° Monb/n. BBIUHCTHT TPOM3BEICHIE
pPacTBOPUMOCTH COJIH.
5.3anucate B MOJEKYJIPHOM M HOHHO —MOJEKYJIIPHOM BHJE YpPaBHEHHE pPEaKLUU
Zn(N03)2 + KOH —
6.Hamucare MONIEKYIISIpHBIE 1 HOHHO-MOJIEKYJISIpHbIe ypaBHeHUs ruaponu3a FeCls u ykaszars
KHUCJIOTHOCTb CPEJIbI.
Bapuant Ne3
1. Paccumrtare mnporneHTHyoo KoHueHTtpauuto 0,2M pactBopa HCI, mnpuHSB IUIOTHOCTH
pactBopa 1 r/cm’.
2. Onpenenuth, B kakoMm u3 pactBopoB 0,01M HCI wmm 0,01M HCNpH cpenst 6osnbiie?
OTBeT NOATBEPIUTH PACUETOM.
3. Berancnuth pactBopuMocTth B MOsib/1 U [TP Ni(CN),, ecmu B 500M BOJBI pacTBOpSETCS
2,09-10° r 10it comm.
4. OnpenenuTh KOHIEHTPALMIO THAPOKCUT —MOHOB B pacTBope, pH KoTOporo paseH 8.
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5. MOXHO JId MPHUTOTOBHTH pacTBOp, cojaepkammii ogHoBpemenHo Ba(OH), u HCI. Otser
MOJTBEPAUTDH PEAKIUSIMU B MOJIEKYJISIPHOM U MOHHO-MOJIEKYJIIPHOM BH/IE.

6.3anucatb MOJIEKYJSIPHOE M HMOHHO — MOJIEKYJIIDHOE YPAaBHEHME pEaKLUU THIpOIu3a
Na,COs.

Bapuant Ne4

1. Paccumrath nponentHyro konmeHTpanuio 0,1M pactBopa Na,COs; mnpuHSB IIOTHOCTH
pacTBOpa paBHOU 1 r/em’.

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

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

4. HWcxonst W3 TPOM3BENEHUS DPACTBOPUMOCTH KapOoHaTa Oapusi, HaWTH  €ro maccy,
coaepxkairyrocs B 100M HachIIIIEHHOTO pacTBOpA.

5.HanucaTh MONEKyIsIpHBIC M HOHHBIC ypaBHEHUS MeX Ty cynbduaom HaTpus (NapS)u
COJISTHOM KUCIIOTOH.

6. Harucath MOJIEKYJISIpHBIC M HOHHO-MOJICKYJISIpHbIC ypaBHeHus ruaponusa SNCl; u ykaszars
KHCIIOTHOCTh cpefibl. OObICHHUTH, MOYEMy MPH pacTBOpeHUH Takux cojeir kak SnCl, u ZnCl,
pacTBOpP MOJIKHUCIISIOT?

Bapuant No5

1. Cxonpko rpammoB NaOH nazmo B3sTh utst mpurotosienust 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 [ucconuanuio TOJIbKO MO MEPBOM
CTYTICHH.

4. Onpenenuth KOHIEHTpaluio ruapokcua-uoHos B 0,01M pactsope Ba(OH),, ans koroporo
CTENEHb JUCCOIUAlUK paBHa 1.

5. byner nu npotekats peakius mexay pactBopamu AgNOs; u KBr? Otser noarsepanTs npu
MTOMOIIIA MOJIEKYJISIPHBIX 1 HOHHO-MOJIEKYJISIPHBIX YpaBHEHUH.

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

11.2. TunoBble KOHTPOJIbHbIE 33aJaHUSl WJIM HHbIe MATepHAJIbl, HeOOXOAMMBIE s
OLIEHKM 3HAHUI, YMeHMii, HABLIKOB U (MJIM) ONBITA B X0/i€ MPOMEKYTOUYHOI aTTecTalMu MO
AUCIHHUIIMHE

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

DK3aMEHAIIMOHHBIA OMJIET COAEPKUT 5 BOMPOCOB U3 Pa3HBIX TEM Kypca.

IK3AMEHAIIMOHHBIE BUJIETHI

DK3AMEHAIIMOHHBINA BUJIET N 1

Kageopa 1IBInX

Hucyunauna Xumus
1. 3amuTa MeTaIOB OT KOPPO3UU. MeTauinyeckie MOKPhITHS.
2. CKOpOCTb XUMHUYECKHUX PEaKITHiA.
3. Mo ypasuenmto peakiuu PCls ) + Clyy2 PCls(y onpenennts:

a) TOMOTEHHOH HMJIM T€TEPOTCHHOM SBIISIETCS JJaHHASI CHCTEMA,

0) B KaKoM HarpaBJIEHUU CMEIIAETCs] paBHOBECHUE MPOLIECCa: IPU MOBBIIIEHUH JIABICHUS; IPU
HarpeBanun (AHy , = -88 xJIx);

B) BeIpaskeHHs KOHCTAaHT K u K¢; cootnomenne mexay K, n K
4. CocTaBUTh CXEeMY raJlbBAaHUYECKOI'0 3JIEMEHTA, B KOTOPOM MPOTEKAET peaKIus

Zn +Sn* =Zn** + Sn  Hammcath KaTOAHBIT M aHOAHBII poriecchl, paccuntats DJC,
ecim [Zn*]=0,0001, [Sn**]= 0,01 (Moub/m)
5. Onpenenuts pH 0,001M pacteopa HCI.
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9K3AMEHAIIMOHHBINA BUJET N 2
Kadheopa 11BIuX
Hucyunauna Xumus
KoHncTanTa XMMH4eCcKOro paBHOBECHUS U 3aBUCUMOCTD €€ OT TeMIIepaTyphl.
. DIEKTPOXUMHUYECKHE METO/IBI 3AIIUTHI METAIJIOB OT KOPPO3HH.
. CocTaBbTe MOJIEKYJISIPHOE U HOHHO-MOJIEKY sipHOE ypaBHeHUs peakun AGNO; + Kl =
. MeTooM MOHHO-3JIEKTPOHHOTO OanaHca momodpaTh KO3()PHUIMEHTH B YPAaBHCHUU PEAKITHH.
VYka3aTh OKHCIIMTEIb, BOCCTAHOBHUTEIb M HalpaBiieHue 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 FAIbBAHMYECKOTO 3JIEMEHTA U 3allUIINTE YPAaBHEHUS
MPOTEKAIOIIUX PEAKIUH.

nwN R

3K3AMEHAIIMOHHBINA BUJET N 3

Kadheopa 1BIuX

Hucyunauna Xumus
1. CKopOCTh XMMHYECKHX peakiuii. DaKkTOphl, BIUSIIONINEC HA CKOPOCTh XUMUYIECKUX PEAKITHH.
2. DnekTpoaHbIe MOTeHIIUANbL. Y paBHeHue HepHera.
3. B kontakte Haxomsarcs CO m Mn. CocraBbTe CcXeMy KOPPO3HOHHOTO TallbBAHHYECKOTO
9JIEeMEHTa UM 3alHIIUTe yYPaBHEHHUS MPOTEKAIOUINX DPEaKIHid, eclii H3JeNue U3 STUX METAIIOB
HaXOJUTCS B KUCIION Cpee.
4. Beraucnuth pacTBOpUMOCTD (MOJIb/i1) B Bojie AQ,COsHa ocHoBanuu 3HaueHus [1P
5. Jlana ooparumas peakiiuss 2NO(T) + O,(r) 2 2NO,(r)
B kakoMm HarpaBIieHUH CMECTUTCS] paBHOBECHE TIPH:
a) 1oOaBIEeHNH KaTallu3aTopa;
0) yBETUYCHUH OOIIETO JaBICHUS;
B) yBenmmyennn KorneHTpau NO(T)? OTBeTsl 000CHOBATE.

9K3AMEHAIIMOHHBINA BUJIET N 4

Kageopa 1BInX

Hucuyunauna Xumus
1. Knaccudukanus peaxkiuii OKUCI€HUSI-BOCCTaHOBIICHHS.
2. 'anpbBaHUYECKHE DIIEMEHTEI.
3. Bo ckompko pa3 yBemumumtcs ckopocTh mpsimoii peaknum PClyyy + Clyy @ PClsyy npu
NOBBILICHUY J1aBJIcHUs B 4 paza?
4. 3anmucarh peaxIyH, MPOTEKAIOIIME Ha AJIEKTPOJax MPH padoTe TaJbBAaHMYECKOTO 3JIEMEHTa
Ni | Ni%, 0,01momb/1 || Cu®, Imons/m | Cu. 3amucarh ypaBHEHHE TOKOOOpPAa3yIOIIEH peakKluy,
yKa3aTh MOJIIPHOCTH AIEKTPOJIOB. PaccumTars 3.11.c. JlIeMeHTa.
5. OuuMHKOBaHHAs >KeJe3Has IJIaCTHHA C HApYLIIEHHBIM MOKPBITHEM HAXOJUTCS BO BIAKHOM
atMocdepe. CocTaBbTe CXeMy KOPPO3HOHHOTO TaTbBAHMYECKOTO DJIEMEHTA M 3aITATIIATE
YpaBHEHMS IPOTEKAIOIIUX PEAKIINH.

D9K3AMEHAIIMOHHBINA BUJIET N5

Kageopa 1bIuX

Hucyunauna Xumus
1.MexaHu3M XuMHUecKoi peakuuu. [IpocThie U ciokHbIe peakiuy. JIMMUTHpYIOIIas cTaausl.
['OMOTeHHBIE U TETePOTCHHBIC XHMUYECKHE TIPOIIECCHI.
2. OkucnuTeNnbHO-BOCCTaHOBUTENbHBIE peakiuu. Knaccudukanus OBP.
3. Paccuuraiite pactBopumoctb CaCOs, , eciu ero [1P =4,8- 10°°.
4. MeTo10M HOHHO-3JIEKTPOHHOTO OanaHca rnoaoepute KodQGHUIUEeHTH B YpPaBHEHUH PEaKIIHH.

VYkaxure OKHUCJIINUTECIb U BOCCTAHOBUTCIIb.
NaCrO, + PbO, + NaOH — Na,CrO4 + Na,PbO, + H,0
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5. 3ammcarh peakiuu, MpOTEKAIOINe Ha SJIEKTPOJaX MpH padoTe rallbBAHUYECKOTo 3eMeHTa Mn
+ -+ - o

| Mn*, 0,01M || Ni%*, 0,IM | Ni. 3amucaTe ypaBHEHHE TOKOOOPA3yIOIIEH peakiuH, yKa3aTh

HOJISIPHOCTB AIIEKTPOA0B. PaccunTars 3.11.C. JIeMeHTa.

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

1. OcCHOBHBIE 3aKOHBl XMMHUHU (COXpPAHEHHE MAacChl, IOCTOSHCTBA COCTaBa, 3KBUBAJICHTOB.
I'azoBeie 3akoHbl (ABoranpo, MenneneeBa-Knamneipona,...). IlapiuanbHple JaBICHHS Ta30B..
3akoH 5KBHUBaJIEHTOB. OCHOBHBIE NOHATUS XMMHUHU (aTOM, XMMHYECKHH 3JIE€MEHT, H30TOIbI,
MOJIEKYJIa, MOH, CBOOOHBIN pajiKajl, MOJIb U SIKBUBAJICHT).

Xumnueckas: popmysna. AGCONIOTHbIE U OTHOCUTEJIbHBIE MAacChl aTOMOB. ATOMHasi €IUHHIA
Maccel. Yucno Asoraapo. OtHocuTenbHash MOJEKyJsipHas macca. Monab. MousipHas wmacca.
OKBUBAJICHTHI Pa3JIMYHBIX KJIACCOB BEILECTB.

2. Tepmonuunamuueckas cucrema. Bunsl cuctem. CocrostHue cuctembl. BHYTpeHHsIsE SHEprus u
SHTAJIBNUA  cucTeMbl. [IpakTudyeckoe INpuMeHEHHME O3TUX BenuuuH. IlepBblii  3aKoH
TEPMOJAMHAMUKH. DHTAIBIHS. DHAO - U IK30TEPMHUUYECKUE PEAKIIUH.

Cranpaptabele ycnoBusa. CrangapTHble cocTosiHMS. CTaHAapTHBIE SHTAJIBIUM O0pa30BaHMS
IPOCTBIX U CJIOKHBIX BEIIECTB. DHTPOIHUS U TEPMOJAUHAMUYECKAS! BEPOSTHOCTD.

3akoH ['ecca u ero cnencrus. Tepmoxumuueckue ypaBHeHUs. PacueT TemnoBbix 3¢ dexron

XUMHUUYECKHX peakiuil. DHTponus. Bropoii 3aKoH TepMOJUHAMUKHU. Y CIIOBUE CaMOIIPOU3BOJIBHOTO
IIPOTEKaHUs NPOLIECCOB U TEPMOJUHAMUYECKOE PABHOBECHE B U30JIMPOBAHHON CHCTEME. DHEprus
['n66ca. YciaoBus camMOIpPOU3BOJILHOTO IPOTEKAHHWS IPOLECCOB M PAaBHOBECHS B 3aKpPBITHIX
cucrtemax. @a3oBble pPAaBHOBECUSA. OHeEpreTMdeckas auarpaMma peakuuu. TpeTuil 3aKkoH
TEPMOJMHAMHUKU. AOCOIIOTHAs HHTPONMSI MPOCTBIX M CIOXHBIX BEIIECTB. DHTPONMIHBIE
JarpaMMbl MHIUBUAYalbHBIX BellecTB. Bo3pactanue (yOblib) SHTPONMHM B 3aBUCHUMOCTHU OT
CTpPOEHMSI BEIIECTB, NpH (a30BbIX MNEpEeXojJax M B XHUMHUYECKUX peakuusax. CBA3b 3HEpruu
aKTUBAIMU C TETUIOBBIM 3 dexTom. OOpaTtumblie 1 HEOOpATHUMBbIE NMPOLECCHI. Y CIOBUS U3MEHEHHUS
HalpaBJIeHUs OOpaTUMBIX XUMHUYECKHUX peakiuui. DHTalIbIUMHBIA W SHTPONUNHBIA (aKTOpHI.
Temneparypa uaBepcun peakuuu. CBs3b cTanAapTHOHN sHeprun ['1606ca peakiuy ¢ ee KOHCTAHTOU
paBHOBeCHs. 3aBUCHMOCTh KOHCTaHTBI paBHOBEcHsI OT TeMmriieparypbl. CTaHgapTHas CBOOOJHAs
sHeprus ['mb6ca oOpa3zoBaHMs BELIECTB M pacyeThl CTAaHAAPTHBIX dHepruil ['mbOca XxuMuueckux
peaKunii.
3. Kunernka xumuueckux peakuuil. CpenHsii U MrHOBEHHas CKOpocThb peakiuu. CKOpocTb
TFeTepOreHHBbIX peakuuid. 3aKkoH AEMCTBHUS Macc. 3aBUCHMOCTb CKOPOCTH OT KOHLEHTpPAlUuu
pearentoB. Ilopsnku peakumu. KoHcTanTa ckopocTH. OHeprusi akTHUBAllUK IIpoliecca.
AKTHUBUPOBaHHBI KOMIUIEKC. AKTHBHBIE MOJIEKYJbl (pacmpeneneHue MakcBemia). DHeprus
aKTHBAIMH, [IEPEXOJHOE COCTOSSHHE M aKTMBUPOBAHHBIA KOMIUIEKC Ha MPUMEPE OJHOCTATUNHON
peakuuu. BiusiHMe TemmepaTypbl Ha CKOpOCTh XuMmuueckoi peakiuu. [Ipasuno Baurt-T'odda.
VYpaBHeHne AppeHuyca. DHEprus akTHMBAallMM W TNPEIIKCIIOHCHIHMAIBHBIA  MHOXHUTEIb - MX
¢u3nueckuil cMpici. ['OMOreHHBIN M TeTeporeHHbId Karanu3. ['oMoreHHbl Karanus. BrnusHue
KaTajan3aTopa Ha dHepreTudeckuii 6apbep npsiMoil 1 oOpaTHON xumMHueckoi peakuuu. Karanus u
XUMHUYECKoe paBHOBecHe. [ereporeHHbli Katanu3 M ero ocoOeHHOCTH. JlocToMHCTBAa U
HEJOCTATKM ATOTO BHJAA Karanu3a. [IpoMexyTodHble COEIMHEHHsS B I€TEPOT€HHOM KaTalu3e.
Bnusaue karanuszaropa Ha Ea 1 ckopocTu npsiMoii u oOpatHoN peakuuid. [IpuHIMI MOIBUKHOTO
(nunamuyeckoro) paBHoBecus Jle-lllarenpe. OOpaTtumble peakuuu. 3akoH IEHCTBUS Macc U
koHcTaHThl paBHoBecus K¢ m K;. MX cooTHomeHue 11 TOMOIEHHBIX Tra3000pa3sHbIX H
KOHJCHCUPOBAHHBIX cHUCTEM. MexaHu3M M CTaJuiiHOCTh peakuuil. MonekynspHocTh (TOPSA0K)
JJIEMEHTAPHBIX CTagud U AUarpaMMbl E, - IyTh MHOIOCTaIMWHON peakuuu. Jlumurupyromas
craausi. CBsA3b KOHCTAHT CKOPOCTEM W SHEPruil aKTHBAIMK TPSIMOM W OOpAaTHOM XMMHUYECKOU
pPEaKIMKU COOTBETCTBEHHO C KOHCTAHTOW paBHOBECHS M TEIUIOBHIM 3(PQeKToM peakuuu.
OCOOEHHOCTH TeTEepOreHHOI0 PAaBHOBECHs] M MAaTEMaTHYECKOM 3alucu KOHCTAHT PaBHOBECHS
TreTEPOreHHBIX XUMUYECKUX PEAKLIUN.
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4. Teopust >MEKTPOIUTHUECKONU auccounannu Appenunyca. CTeneHb U KOHCTaHTa JUCCOLIMAIINHU.
Bunel xonuentpauwmii. Pacuer cremenu auccouuanuu U pH pacTBopoB Ha mpumepe CialbIx
KUCIOT M OCHOBaHUHU. Jluccoumanus 3nexkTpoiauToB. MoHHoe mnpousBeneHue Bojawl. Illkana
KUCIOTHOCTH. HelTpanbHble, KUCHbIe U meno4YHble pacTBopsl U uX pH. CriocoObl nmoaKucieHus
U TIOJIIENaYMBaHUs BOAHBIX pacTBOpoB. CrocoObl BhIpakeHUs KOHIEHTpanuil. CrymeHdaras
JUCCOLIMAIMS DJIEKTPOJIMTOB B pacTBopax. KoHCTaHThl auccolMalvid KHUCIOT W OCHOBAaHUHU.
OcHOBHBIE, KUCIIBIE U CPETHUE COJIH.

3akonbl Payns. DOynuockomust u  Kpuockomus. OcMOC M OCMOTHYECKOE JIaBIICHUE.
I'uaponus coneit. I'maponus coneit. CteneHb U KOHCTaHTa ruAponn3a. CTymeHYaThl THAPOIIN3.
Bnusinue temneparypsel, pa3daBieHusT U OJHOMMEHHBIX MOHOB Ha Tuaponu3 cosieid. Koncranta
ruapoauza. pH cpenbl npu rugponuse coneid. CIBUT paBHOBECHS IPU THIIPOIU3E.

['ereporeHHoe paBHOBECHE OCAJOK - HACHIIIEHHBI pacTBOp TPYAHO PacTBOPUMOTO
JIEKTposInTa. MexaHu3Mbl paCTBOPEHHS MOHHBIX KPUCTAJIIOB U MOJSIPHBIX MOJIEKYI. JBIOKyIIast
cuia mpouecca pactBopenus. ConbBaranus u ruaparanus. Ternnossie 23QGeKThl pacTBOPEHUS.

IIP. YcnoBus oOcCaxIeHHs U PACTBOPEHHUsI JJIEKTPOJUTOB. HachlllleHHBIE, MTEPECHIIIEHHbIE U

HEHACBIIIEHHbIE pacTBOphl cojeil. KomriuiekcHble coenuHeHus. Jluccoumanus KOMIUIEKCHBIX
COCIMHEHU.
5. JIBOIHOI 2NIEKTPUYECKH CII0M U MeXaHU3Mbl BOSHUKHOBEHUS CKauKa MOTEHIMAlIa Ha TPaHHUIIe
paszmena  anmektpon/pactBop.  BomopomHwii  snektpon.  CTaHTApTHBIE — OKUCIHTEIBHO-
BOCCTAHOBUTEJIbHBIC MOTEHIUANbI. BUIBI AMEKTPOAOB U UX OKHCIUTEIbHO-BOCCTAHOBUTEIBHbBIE
noreHuuansl. @opmyna Hepuera. Konnentpanumonssiii anemeHT. Cesizp OJIC ¢ usmeHenuem
sHepruu ['mb60ca M KOHCTAHTOW paBHOBECHUS OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.
["anibBaHWYECKHE DJIEMEHTHI. JIEKTPOiu3. 3akoHbl siekTponu3a Dapanes. Uucno Dapanes.
Breixog mo Toky. IlepenampsbkeHue. DJEKTPONIM3 C UHEPTHHIMH W PACTBOPUMBIMU AHOIAMH.
OO6ocHoBaHME BBHIOOpA DSIEKTPOAHBIX MOJTYpPEAKIM HA OCHOBE WX AJIEKTPOJHBIX MOTECHIIMAJIOB.
Bunapsr kopposuu. Kopposust ¢ BogopoaHoi u KuciopoHoi aenosspusanueil. CrnocoObl 3aluThl
METAJIJIOB OT KOPPO3HUHU

Pernamenr MpoBEACHUA l'lpOMe)KyTO‘-IHOﬁ aTrrecranum B q)opMe KOMIIBIOTEPHOTO

TeCTHPOBAHNSA
Koua-Bo 3apanmnii B 0aHke Kou-Bo 3aganuii, npeabsiBiasieMbIX
Bpemsi Ha TecTHpOBaHuUe, MUH.
BONPOCOB CTYIEHTY
He menee 100 He menee 20 90

[TonmHbIit (POHI OIEHOYHBIX CPEACTB JAJS MPOBEACHUS IMPOMEXKYTOUHOM aTTecTalud B
dbopMe KOMIIBIOTEPHOTO TECTUPOBAHUS Pa3MeIlleH B 0aHKE BOMPOCOB JAHHOTO Kypca TUCIUTLTAHBI
B CJ10 Moodle / eLearning Server 4G SUOC HI'TVY.

B Xome moAroTOBKM K MPOMEXKYTOYHOH aTTeCTallMd OOYYaIOUIMMCS TPEIOCTaBISECTCS
BO3MOXXHOCTb IPOWTH TECT CAaMONPOBEPKU. TecT /I caMONPOBEPKH MO JUCHUIUIMHE pa3MeEIIeH B
CIO Moodle / eLearning Server 4G SUOC HI'TY B cBO60JHOM 1Sl CTYIEHTOB JIOCTYIIE.
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YTBEPXIAIO:

Hupexrop nacturyra XTuM
Manynesuy JXX.B.

202 T

Jucr aAKTyaJIu3anuu paﬁoqeifl NnporpaMmbl TUCHUIIIMHBI

« b1.b.8 Xumus

»

HHACKC I10 y‘-Ie6HOMy IJjiany, HAUMCHOBAaHUEC

ISl TIOATOTOBKH OaKanaBpoB/ CIICIIHATINCTOB/ MaTUCTPOB
Hanpasnenue: {mmdp — nasBanue} 23.03.02 «HazeMHble TpaHCTIOPTHO-

TCXHOJIOI'MYCCKHUE KOMILJICKCHI

HaHpaBJ’IeHHOCTBZ «ABTOMOOMIIH 1 TPAaKTOPbI», <<H0,Z[T>CMHO-TpaHCI'IOpTHLIe,

CTPOUTCIIbHBIC, TOPOKHBIC MAlIIMHBI 1 060py,HOBaHI/Ie»

dopma 00yueHusi O4Has

['ox nauana moarotosku: 2021

Kypc 1
Cemectp 1

a) B pabouyto mporpamMmmy He BHOCATCS n3MeHeHus. [IporpamMmma akTyanusupoBaHa aJis

20 r. Hayana noJArOTOBKH.

6) B pabouyro nporpammy BHOCATCA CeAyIOIMe U3MEHEHUs (yKa3aTh Ha KaKOW ToJ

Hayaja MmoJIroTOBKH):

1) e :

3) e

Pa3zpaboTtuuk (1): bopucosa I'.H., k.X.H., 1OLIEHT
(®UO, yueHas CTeTeHb, YUSHOE 3BaHHUE)

« » 2021 r.
PaGouas nporpamma nepecMoTpeHa 1 0JJ0OpeHa Ha 3aceAaHuu Kadeapbl
poTOKOJI Ne OT «_ »
2021 r.
3aBenyromnuit kKageapou B.1.HaymoB

JIMeT akTyanu3auum NPpUHAT HA XpPaHeHHUe:

3aBenytoriuii Beimyckaromieit kageapoit AuT A.B.Tymacos
« » 2021 .

3aBenytomiuii Beimyckaromieit kadeapoit CZAIM V.III.Baxunos
« » 2021 .

Meroanueckuii otaen YMYV: « » 2021 .
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