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

1.1. Heabw (umesiMH) OCBOEHHS JUCHMIUIMHBI «XUMUS» SBISETCS (OPMUPOBAHUE
O00BEKTUBHOTO U IEJIOCTHOTO €CTECTBEHHOHAYYHOT'O MHPOBO33PECHHS; yIIIyOJIieHUE, pa3BUTHE U
CHUCTEMaTH3alusl XUMUYECKUX 3HAHUN, HEOOXOAMMBIX MPHU PEUICHUU MPAKTUYECKUX BOIPOCOB
Pa3HOr0 YPOBHS CIIOKHOCTH B XOJI€ BBIIOJHEHUS MPO(HECCHOHANBHBIX 33a/1a4 B 00JIaCTH HAy4YHO-
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 KOMIIETEHIMH MpH HU3YYEHUU OOILIECHAYyYHBIX 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 OJIA pCIICHUS

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 qucuuiuinHa (MoayJib) «XuMHsDH> BKJIIOYeHA B 00s3aTeIbHBIN NepeYeHb
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.

JlucuuniuHa OCHOBBIBa€TCS Ha 0a30BBIX 3HAHUAX, MOJTYYCHHBIMU CTYIACHTAMH IPHU
W3YYEeHUU XUMUH, GU3NKA U MAaTEMaTUKU B Kypce cpelHel MKobl. /I yCBOSHUS AUCIIUILITUHBI
CTYJEHT JIOJDKEH BJIaIeTh XUMHUYECKONH TEPMHUHOJIOTHEH; TOHUMATh CMBICT XUMUYECKUX (POPMYIT
U CHMBOJIOB, WHIECKCOB U KOIP(PUIMEHTOB B XUMHUYECKUX YpPAaBHEHUAX pEaKIUN; UMETh
IPEJICTaBICHUs] 00 OCHOBHBIX KJIacCaX HEOPraHMYECKHUX COEAMHEHWH; MOHMMATh pa3inyuue
MEXIYy XUMUYECKUMH U (PU3NYECKUMH SIBICHHUSMHU; HWMETh TMPEACTAaBICHHE 00 aTOMHO-
MOJIEKYJIIPHOM YUYE€HHUH; UMETh HABBIKU PEIICHUS MPOCTEHIITUX pACUETHBIX 3a]1a4.

HMucuumnuHa  «XuUMHS» — SBISETCS  OCHOBONOJAramoomied Juis  HM3ydeHus  psaa
OOIIEeHAYYHBIX W CIEUUaTbHBIX JUCIHIUINH, CBA3aHHBIX C xuMmueil. I[lpumepom Takoi
JUCLUIIMHBL SIBIIAETCS «ODKOJOTUSA», T/I€ HUCIHOJB3YIOTCS YMEHHMS W HAaBBIKH, IMOJIYYEHHBIE
CTyJIGHTaMH TIpU HW3YYEHWU XUMHUU U PEIIeHUH pacyeTHbIX 3amad. B Kkypce xumuu
3aKJIabIBAIOTCS OCHOBBI MOHUMAHHUS CYLITHOCTH Y BBISBJICHUS MIPUUYMH MPOTEKAHUSI XUMUYECKHUX
MPOIIECCOB, UYTO B JaJbHEUIIEM WCIONB3YeTCS TMPU HW3YYECHUW TaKUX AUCIUIUIMH, Kak
«MarepuanoBeieHue», « TeXHOIOrusI KOHCTPYKIIMOHHBIX MaTePHANIOBY», «XHUMMOTOJIOTUS U Jp.

PesynpTaThl OOydeHMS, TOJYYCHHBIC MPU OCBOCHUHW JUCIUTUIMHBI, HEOOXOIUMBI TIPH
U3YYEHUU CIEAYIOUIMX JTUCHUIUIMH: «OKkonorus», «Marepuanosenenue», «TexHomorus
KOHCTPYKIIMOHHBIX MaTE€PHUAIIOBY, «XUMMOTOJIOTHUS» U AP.

OCOOCHHOCTBIO JIUCLMIUINHBI SIBISIETCS MPOBEICHHE JIabOpaTOpHBIX padoT, dYTO
MO3BOJISIET MPUOOPECTH CTYACHTAM HABBIKM Pa0OTHI C XUMHUYECKHUMH pEareéHTaMu, MOoCyIou U
npuOopaMu, OCYIIECTBIATh XUMHYECKUN HKCIEPUMEHT W TPOBOJWUTH TEPBUYHBIC HAYYHBIE
uccienoBanus. B maboparopHble pabOThl BBEAEHBI DJIEMEHTHI, IOBBIIIAIOIINE WHTEPEC
CTYJEHTOB K HUM M HX II03HABATEJIbHYIO AaKTHUBHOCTb. JIJis TOBBIIIEHUS MO3HABATEIbHOMN
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AKTUBHOCTH CTYJICHTOB W NPHOOPETCHUS UMM TCPBUYHBIX HABBIKOB HAYYHOTO WCCIICIOBAHHS B
KJIAaCCHYECKHe 1abopaTopHbIe pabOThI BBEJICHBI 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
HarpasjeHuto moArotoBku (crenuanbHocTh) 13.03.03 «DHepreTrnieckoe MaMHOCTPOCHHEY.
a) obmenpodeccuonansubix (OIIK): OIIK-5.

Taobnuya 1- opmuposanue KomnemeHyul OUCHUNTUHAMU

Haumenosanue
OUCUUNTIUH,
dopmupyrouwux Cemecmpul, hopmuposanus Komnemenyuit OuCYUNIUHAMU
KOoMRemenyuio
COBMECHHO

OIIK-5 1

2
Xumus (b1.5.9) v
v

MarepuanoseneHue
(b1.5.10)

Texuomorus
KOHCTPYKIIHOHHBIX v
marepuanos (b1.5.16)

XHUMMOTOJIOTHS v
(b1.5.23)
ITonroroBka k
MpOLEAYpE 3allUThI U
zamura BKP (53.11.1)




IHEPEYEHD IIVNTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110 JIUCHUIIJIMHE, COOTHECEHHBIX C

IINTAHUPYEMbBIMH PE3YJIbTATAMU OCBOEHHMA OIl

Kon u nHanmenoBanue

OueHoYHBbIE CpeICTBA

KO)I U HAUMCHOBaHUE HHAUKATOpa HJ'IaHI/IpyeMI)Ie pe3yJdbTaThbl Oﬁy‘{eHI/Iﬂ mo T n o
€K ero OMEKYTOUYHOH
KOMIIETeHIH U AOCTHKECHUS AUCHHILIMHE yi p Y
KOHT b | TTeCTAlluU
KOMIIeTeHIIUH OHTpO1 arrecran
Ymern:
HNOIIK-5.101nenuBaet Baanern:
. - IPECTABIIATH
pa3IUYIHbIC CBOMCTBA 3HaTh: - 0COOCHHOCTSIMH
NpOTEKAHUE
KOHCTPYKIIMOHHBIX - OCHOBBI XUMUYECKHUX
MaTepHaJIOB IPU XUMUYECKUX XHMITHECIHX npeoOpa3oBaHmii B
OIIK-5. IIPOLIECCOB B
MPOCKTHUPOBAHUHU MPOIIECCOB U . |sHepreruueckom
. npoQeCCHOHATBHOM
SHEPreTHUCCKUX MAIUH. peaKiuil. MAaIIHHOCTPOCHHUU.
ctepe. Bompocs! mist
CriocobeH Hcroas30BaTh MIUCEMEHHOTO
9 - 3ajaHus K
CBO¥iCTBA 9K3aMeHa
MTUCHMEHHBIM
KOHCTPYKIIHOHHBIX (25 6uteToB)
KOHTPOJIBHHBIM
AIEKTPOTEXHUUECKUX A60TaAM 110 Bompocs! mist yetHOTO
MaTepHaJioB B pacyeTax 3HATE: pa3 1AM cobeceroBaHUS Ha
mapaMeTPOB U PEKUMOB HOHK'S'ZV‘{HTVHB%T OCHOBHEIE Ymern: pas 9K3aMeHe: OmeTHl (25
cnenuuKy CBONCTB ACCUHUTHIBATH
00beKTOR KOHLCIT(b K yI/IOHHLIX 1TapameTpel ECHOBHHG Baaners: buneTos)
npodeccHoHanbHOM MaTe I;I ngB s XUMHUYECKOI0 PO METOJIMKaMHU pacuera
ACATCIIbHOCTHU P B3aUMOJICUCTBHUS B PCAKLHH, OCHOBHBIX PEaKIIHit
TEIUTOTEXHUYECKHUX MIPOTEKAOIIHE B
N .. pabouux JHEPTETHIECKHUX
pacuérax ¢ y4éTom JHEPreTUYECKUX
mporieccax MAIIIFH.
JUHAMUYECKUX U TETIOBBIX MalIHax U
9HEPIreTHUECKUX
Harpy3oK. yCTaHOBKaX.
MAIIIVH.




4. CTPYKTYPA U COAEP KAHUE JUCIIUIIJIMHBbI

4.1 PacnipenesieHue TPYA0EMKOCTH JUCIUILIMHBI 110 BUIaM PadoT Mo ceMecTpam
OO6mass TpyAOEMKOCTh JIMCLUMIUIMHBI COCTaBisieT 3 3adeTHbIX eauHul], 108 yacos,
pacrpeziefieHue 4acoB 10 BUJaM paboT ceMecTpaM IpeCTaBIeHO B Tabuie 3.

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

TpyroéMkocTh B yac
Bup y4ue0Hoii padoThI Bcero B 1.4. mo
qacos |_SeMecTpam
2 ceM
C HCIOJIb30BAaHHEM
®opmaT U3yyeHHUs AU CHUTIHHBI OTICMEHTOB
AIIEKTPOHHOTO

oOy4eHus
OO01mast Tpy10€MKOCTb TUCLHUIIMHBI 110 Y4€OHOMY IUIaHy 108 108
1. KonrakTHas pa6ora: o7 57
1.1. AyauTopHasi pa6oTa, B TOM YHcJe: 51 51
3aHsTHS JIeKIHOoHHoro Thna (JI) 17 17
3aHATUS ceMuHapckoro tuna (I13-cemunapsl, 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 npomexyTouyHoM KoHTpose (KPA) 2 2
2. Camocrositeasnasi padora (CPC) 24 24
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 24 24
HOCO6I/Iﬁ, IIOATOTOBKA K J'Ia60paTOpHBIM " MPAKTHUYCCKUM 3aHATUAM,
KOJUTOKBUYM U T.JI.)
[ToaroToBka k sK3aMeHy (KOHTPOJIb) 27 27




4.2. Coaep:xanue AUCUUILIUHBI, CTPYKTYPHPOBaHHOE 110 TeMaM

Taoénuya 4 -Coodepiwcanue oucyuniunsl, CMpPyKmypupoeaHHoe no memam

Buael yueoHoii padoTsl

IInanupyemsle
KonTakrHasn
(KOHTpoOJIHpYyeMBbIe) 6 ® m HaumenoBanue Peanmnzanus HaumenoBanue
adora
pe3yJIbTaThl P % E o HCMOJIb3yeMbIX B paMKax pa3paboTaHHOrO
OCBOCHMS: - @ “:f ol 2 ol 5 = g AKTHBHBIX H IIpaxkTnyeckoit DJIEeKTPOHHOI0
aHMeHOBaHHE Pa3iejioB, TEM & « S| = o
kox YK; OIIK; IIK Pasi ? 5 E_ -~ § = 5 E‘ o Bun CPC MHTEPAKTHBHBIX NOATrOTOBKH Kypca
o S o -~
H HHIAKATOPBI E g Z E E 5 & (93 00pa3oBaTeIbHbIX (TpyAoeMKOCTh B | (TPyd0eMKOCTh B
= =1 == .12
JOCTHKEHUSI 2 §§ 28| = ] = TEXHOJIOT Wil Jacax) yacax)
KOMIIeTeH I = l% = é" 3| © =
1 CEMECTP
Pa3znen 1 Beenenne. OCHOBHBIE 3aKOHBI XUMUU
IIOATr0OTOBKA K JICKIIUAM HGKHHH-OGLHCHGHHC C
Tema 1.1 Beenenne. OCHOBHBIE 3aKOHBI 1 05 6.1.1 cp. 10-35; YACTHYHBIM
XUMUHU ' 6.2.1 ctp.10-14 npUBJIeYeHHEM (HOPMEI
IICKyccuH, Oecenbl
JlabopaTopHasi padora Ne 1.1
. noaroroska x JIP
OIIK-5 OrnpeneneHre SJKBUBaJIEHTHOW MaccChl 2 1
[6.3.1] cp. 3-19
HOIIK-5.1 MeTaia
HOIIK-5.2 odopMIIeHIE OTYETOB
I10 pe3yJibTaTaM
JlaGopaTopHas padora Ne 1.2 11a60paTOPHBIX PaboT
parop P 2 0,5 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 2
OIIK-5 Paznen 2 XuMuueckasi TEpMOANHAMUKA




Bunel yueonoi padoTsl

Tlranupyemsre KonrakTHas
(KOHTpoOJIHpYyeMBbIe) e z a HanmenoBanue Peanmnsanusi HaumeHnoBanue
pe3yabTaThI = E HCIOJIb3yeMBbIX B paMKax 5 pa3pab6oTanHoro
OCBOEHUS: Haumenobate pasie;os, Tem 9 ":f 2 E D) E D I AKTHBHBIX H IIpakTuyeckoit DJIEKTPOHHOT 0
koa YK; OIIK; IK ’ = = =1 87| & E‘ G" 2 HHTEPAKTUBHBIX MOAr0TOBKH Kypca
H HHIHKATOPBI = g E 2 E § & ?3 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
JIOCTHKeHUS g é" § c% o § l§ = Te)mo.nomﬁl2 Jacax) 13 qacax)14
KOMIIeTeHIU i = l% =7 é‘ 8| O =
MOIIK-5.1 Tema 2.1 OCHOBHBIE TIOJIOKCHUS, JIeKIHA-00BACHEHE ¢
MOIIK-5.2 SJIEMEHTBI XMMHYECKOH TEPMOAUHAMUKH 1 1 gf’fﬁ?fﬁg_ﬁg?m‘ HpHB;TJ:;:;gopMH
1 TEIUTOBBIE 3(P(PEKThI XMMHIESCKIX 6.2.1 (cr.45-56) exycom, Gece
peakiui
JlaGopaTopHas paGora Ne 2.1
OmnpeneneHne TEIUIOTH PACTBOPCHUS H 1 1 E[g §F§TOBKa;0J_T:;
TEIUIOTHI TUAPATALUH 321 e1p.
Tema 2.2 DuTponus. CBs3b JIEKIHSA-00BICHEHHE C
TEPMOJIMHAMUYECKUX ITapaMeTPOB C 1aCTHIHBIM
HaHpaBHeHI/Ie u pa6OLII/IMI/I IOJArOTOBKA K JICKIIUAM TMPUBJICYCHUEM q)OpMLI
1 2 1 6.1.2 (ctp. 115-148); JICKyCCHH, Oecebl
TeMIepaTypaMi XUMHYECKUX MPOIIECCOB 6.2.1 (cr.45.56) Monemposarc
1 (a30BbIX Iepexo1oB. Pemrenue 3amayq POH3BOICTECHHEIX
no paszeny 2 MPOLIECCOB U CUTYyalUi
JlaGopaTopHas paGora Ne 2.2 L 1 noArotoska k JIP
OnpeneneHre TEIUIOTHI HEUTPaTU3aluu [6.3.2] ctp. 43-44
odopMIIeHIE OTYETOB
I10 pe3yJibTaTaM
JlaGopaTopnas paGora Ne 2.3 ) 1 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 5
OIIK-5 Pa3ngen 3 Kunetnka XMMHYECKHX TPOIIECCOB
HOTIK-5.1 Tema 3.1 OcHOBHBIC 3aKOHOMEPHOCTH 1 1 HOATOTOBIA K ACKHILM
HOIIK-5.2 6.1.1 (ctp149-201);




Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJINpYeMBbIe) e z a HaumeHnoBanue Peanu3zanus HaunmenoBanue
pe3yabTaThI =E HCIOJIb3yeMBbIX B paMKax pa3pab6oTanHoro
OCBOCHMS: o ":f ol 2| 5 EF AKTHBHBIX H IIpakTuyeckoit DJIEKTPOHHOT' 0
xon VK OIIK; [K HanmeHnoBaHue pa3aesioB, TeM ;, 2 g § gi E E> Gﬁ Bua CPC MHTEPAKTHBHBIX TR Kypea
H HHIHKATOPBI = E é z E § & ?3 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
JIOCTHKeHUS g é" § c% o § l§ = Te)mo.nomﬁl2 Jacax) 13 qacax)14
KOMIIeTeHIU i = l% =7 é‘ 8| O =
XHUMHYECKON KMHETHKH. 3aKOH JCHCTBUS 6. 2.1 (cr.57-70)
Macc U 3HEprusl akTUBAIMK IpoIiecca.
CraauiHOCTh U HOPSIIOK PeaKIiy
Tema 3.2 CKopocTh XUMHUECKHX NeKIUSA-00bACHEHHE C
peakuuil. XMMHUYECKOE PAaBHOBECHE. HOATOTOBIA K¢ HCKILIAM YaCTUYHBIM
1 1 6.1.1 (ctp. 149-201);
Bimusaue TemrepaTypsl Ha CKOPOCTh 6.2.1 (c1.57-70) npusiedeHreM hopMbl
XUMHUYECKON peaKIuu JUCKYCCHH, OeceIbl
JlaGopaTopHuas pa6ora Ne 3.1 MopenupoBanue
CKOpOCTh XMMHUYECKHUX PEAKIINM. onroroska TP [POM3BOJICTBEHHBIX
IIOATOTOBKA K ™
XuMH4eckoe paBHOBecue. BrusiHue ) 2 1 [ 6;. 4] crp. 3-17, 33-37 TIpOLIECCOB M CHTYyaluH
TeMIIepaTypbl Ha CKOPOCTh XMMHYECKOH
peaxuu
Tema 3.3 Karanuruueckue peakiuu. TOATOTOBKA K JICKIIHAM
T'OMOr€eHHBIN U FeTEPOreHHBIM KaTalu3 ! ! 6.L.1 (cr.149-201);
6.2.1 (c1.57-70)
JladopaTopnasi pabota Ne 3.2 Pemenue noaroToska k KP
3a1a4 no Teme 3. Caada OT4eTOB 4 1 [6.3.4] ctp. 3-17, [6.3.3]
KonTtponbHas pabora crp. 10-31
Hroro o 3 pazaeny 3 6 S
Pasnen 4 PacTBOpbI 21€KTPOIUTOB
Tema 4.1 [lucniepcHbIEC CHCTEMBI. TIOJIFOTOBKA K JIEKIHUSAM
OIIK-5 PacTBOpBI HEANEKTPOTUTOB. 3aKOHBI L 05 6.1.1 (ctp 204-243);
MOIIK-5.1 Payns. OcMOC B OCMOTHYECKOE ’ 6.2.1 (cT.71-88)
HOIIK-5.2 IABJICHUEC
JladopaTopHasi pa6ota Ne 4.1 CriocoOb1 » 1 noarotoska k JIP
BBIPAXKEHUS] KOHLIEHTPALIUA. [6.3.5] ctp. 46-53
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIHpYyeMBbIe) aBora ® a HanmenoBanue Peanmnsanusi HaumeHnoBanue
T
pe3yJbTaThl p % E o HCIOJIb3yeMBbIX B paMKax pa3paboTaHHOrO
OCBOCHMS: H o ":f ol 2| 5 EF AKTHBHBIX H IIpakTuyeckoit DJIEKTPOHHOT' 0
aNMEHOBaHHE Pa3/1eIoB, TEM s < S| = -
ko1 YK; OIK; MK PAYICI0B, s | & F § 5| g E‘ ) Bun CPC HHTEPAKTHBHBIX HO/ATOTOBKH Kypca
o o ~'\ -~
M HHIHKATOPBI = =l £ 2|5 = ?3 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
= EE| S8 L12 13 14
IOCTHKEHHUS % §§ § E § S =~ TEXHOJIOT Ui gacax) gacax)
KOMIIeTeHIU i = l% =7 é‘ 8| O =
IIpuroroBneHue pacTBopa 3aJaHHON
KoHIeHTpaluu. JlaboparopHas padbora
Tema 4.2 PacTBOpBI 3JIEKTPOIUTOB. HOATOTOBKA K JIEKIHSIM NeK1uA-06bACHeHHE ©
HYaCTUYHBIM
OCHOBHBIE XapaKTEPUCTUKHU 1 1 6.1.1 (cr. 204-243);
6.2.1 (ctp.71-88) TIpUBIIeYeHUEM (POPMEI
3JIEKTPONUTOB. Peakius cpesl 2.1 (crp. JHCKYCOuH, Geceit
JlaGopaTopHas pa6ora Ne 4.2
JlabopaTopHast paboTa paBHOBECHS B 5 1 noaroroska k JIP
pacTBOpax 3JIEKTPOIUTOB. Pemenue [6.3.5] ctp. 26-32
3a1aq
Tema 4.3 ['ereporeHHOE paBHOBECHE B JIeKLUsI-00BSICHEHHE C
IOATOTOBKA K JICKIIUAM
pacTBopax 3IEKTPOIUTOB. A ! JaCTUHBIM
1 1 6.1.1 (ctp. 204-243); NpHBJIeYeHHeM BOpMbI
PacTBOpHUMOCTD U IPOU3BEACHNE 621 71-88 P p
2.1 (ctp.71-88) IICKycchH, Oecenbl
PacTBOPUMOCTH.
JIEKIUA-00BSICHEHHE C
IMOATOTOBKA K JICKIITUAM
v YaCTUYHBIM
Tema 4.4 ['unponus comeit 1 0,5 6.1.1 (ctp. 204-243);
TpHUBJIEYCHUEM (HOPMBI
6.2.1 (ctp.71-88)
JICKyccuu, 6ecenpl
Hroro no 4 pazgeny 4 4 S
Pa3gen S OxucnuTeTbHO-BOCCTAHOBUTEIIBHBIC PEAKITHN
OIIK-5 MTOArOTOBKA K JIEKIIHSIM JIEKIMA-00BACHEHUE C
MOIIK-5.1 Tema 5.1 OkucIUTENBHO- 1 0,5 6.1.1 (ctp. 251-292); YACTHYHBIM
HOIIK-5.2 BOCCTAaHOBMTEJIbHBIC pEeaKIU1 6.2.1 (C’[‘p.89-95) MNPUBJICYECHUEM (1)0pMBI
ICKyccuu, Oecenbl
JlaGopaTopHuas paGora Ne 5.1 2 0,5 noaroroska k JIP
JlaGopaTopuas pabora «OKUCIUTENBHO- [6.3.6] cTp. 3-35
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Bunel yueonoi padoTsl

Tlranupyemsre KonrakTHas
(KOHTpoOJIHpYyeMBbIe) e ® a HanmenoBanue Peanmnsanusi HaumeHnoBanue
)
pe3yabTaThI = E o HCIOJIb3yeMBbIX B paMKax pa3pab6oTanHoro
OCBOCHMS: = 2ol 528 AKTHBHBIX H IIpakTuyeckoit DJIEKTPOHHOT' 0
HaumeHOBaHHE Pa3IesioB, TeM S |28|E8| X" Bux CPC
ko YK; OIIK; IIK > = é 8T 5 E‘ o MHTEPAKTHBHBIX TMOATOTOBKH Kypca
= = F 5| F
U MHAHKATOPbI = §_ ElEE| 8 E ?3 06pasoBaTenL}ll;lx (prnoeMlcolcaTL B (prnoeMK(;Zn, B
IOCTHKEHHUS % S § § E § S =~ TEXHOJIOT i gacax) gacax)
KOMIIeTeHIU i = l% =7 é‘ 8| O =
BOCCTAHOBUTEIIEHBIC PEAKITHI».
Pewmenue 3anau
JlabopaTopnasi pabora Ne 5.2 Pemenue 2 1 noxaroroka k KP
3aza4 no Teme 5. Cy1aua 0TYETOB [6.3.7] ctp. 2-14
Kontponbnas pabora
Hror no pazueay 5 1 4 2
Pa3nen 6 DnekTpoxumusi.
Tema 6.1 Xummaeckrie HICTOYHUKH TOKA JeKIHsI-00BACHEHHE C
(ranbBaHMYECKHE DIIEMEHTHI, acTHIHEIM
IIOArOTOBKA K JICKIIUSAM TIPUBJICYCHUEM q)OpMLI
AKKYMYJISITOPBI, TOTUTUBHBIC 3JIEMECHTBI) i
6 SIC 1 0,5 6.1.1 ( crp. 251-300); JIICKYCCHU, OeceIbl
Y TIPUHIIAIIBL KX THI. u
PHHI pabotet. 511 6.2.1 (ctp.96-110) MoempoBarne
AIIEKTPUYCCKASt EMKOCTh XUMHUYECKUX 1IPOUBOJICTBEHHBIX
HCTOYHHKOB TOKa MPOTIECCOB 1 CHTY A
Tema 6.2 DaeKTpoJHbINH NOTEHLHAI. JIEKIUSA-00BSICHEHUE C
OIIK-5 . MIO/ITOTOBKA K JIEKIHAM YACTHUHBIM
MOIK-5.1 Bonopoasslii anextpoa. YpaBHeHHe L 05 6.0.1 (crp. 251-202);
HOIK-5.2 Hepucra. Psin HanpsbkeHHI MeTaIos. ' 6. 2'1 9'6 110 ' TPHBJICTCHHEM HOPMBI
: 2.1 (c1.96-110) JICKYCCHUH, GecesTbl
Pa3HOBUIHOCTE 3JEKTPOIOB
JlaGopaTopHas paGora Ne 6.1
«["ampBaHUYECKHUE DIIEMEHTHIY, 4 05 moaroToBka k JIP
«DIEKTPOJIN3 C PACTBOPUMBIMU H ' [6.3.8] ctp. 36-48
HEPACTBOPHMBIMH aHOIAMI.
Tema 6.3 DieKTpoau3 pacijiaBoB U OIFOTOBKA K JIEKIIUAM JIEKIUA-O0BICHEHUE C
BOJHBIX PACTBOPOB C PACTBOPUMBIMU U 1 0,5 6.1.2 (cr. 5-30); JaCTUTHBIM
UHEPTHBIMH 3JIEKTPOJAMH 6. 2.1 (cr.8-15) TIpUBIEICHIEM POPMEI
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Bunel yueonoi padoTsl

IInanupyemsie K
OHTAKTHAs
(KOHTpoOJIHpYyeMBbIe) e z a HanmenoBanue Peanmnsanusi HaumeHnoBanue
pe3yJbTaThl =E HCIOJIb3yeMBbIX B paMKax pa3paGoTaHHOrO
OCBOCHUS: o ":f ol 2| 5 EF AKTUBHBLIX U IIpakTHyeckoi DJIEKTPOHHOI 0
xon VK OIIK; [K HanmeHnoBaHue pa3aesioB, TeM 3 2 g § gi E E> Gﬁ Bua CPC MHTEPAKTHBHBIX TR Kypea
W HHANKATOPBI E: §_ é E E § E ?3 06pa3OBaTeJ'lLlil;>lX (prnoeMKolcaTL B (prnoeMK(;le, B
IOCTHKEHHUS % S § § E § S =~ TEXHOJIOT i gacax) gacax)
KOMIIeTeHIU i = l% =7 é‘ 8| O =
IICKyccuu, Oecenbl
Tema 6.4 3axonsr Qapanes. TEKIUA-00BbICHEHHE C
Hamnpsoxenue pasnoxenus. Boixon no TOATOTOBKA K JICILIAM JaCTUTHBIM
1 05 | 6.1.1(ctp.251292); | poumneucrmem hopwst
ToKy. IlepeHanpspkeHne 3IEKTPOIHBIX 6.2.1 (cTp.96-110) .
MpOIECCOB JUCKyCCHH, Gecebl
JlaGopaTopHuas padora Ne 6.2 Craua
oTueta. Pemenue 3a1a4 o teme 6 2 0,5 Odopmiienne oTueTa
Kontpomisnas pabora
Hroro mno 6 pazaeny 4 6 3
Pazpnen 7 Koppo3us  3a1nTa METAIIOB OT KOPPO3UHU
MOJArOTOBKA K JIEKIIUAM JEKIUS-00BSICHEHNE C
Tema 7.1 OcHOBHBIE BUABI KOPPO3UHU. 1 0,5 6.1.1 ( crp. 310-317); YAaCTHYHBIM
Turnbl KOPPO3UOHHBIX PA3PyIIECHUN 6.2.1 (c1.111-116) IpUBJIEUEHHEM (HOPMBI
IICKycchH, Oecenbl
Tema 7.2 XuMUYeCKHU 1 MO/ICOTOBKA K JIEKIIUSIM JEKIUS-00BSICHEHUE C
OTIK-5 3IEKTPOXHMMHYECKHI MEXaHU3MBI 1 0,5 6.1.1 (crp. 310-317); 9aCTHYHBIM
MOTTK-5.1 KOppo3un MeTa/ios. Kopposus ¢ 6.2.1 (ctp.111-116) npUBIeYeHHEM (HOPMBI
MOIIK-5.2 BOJIOPOJIHOI ¥ KHCIOPOIHOM AucKyccuu, Gecebl
Jenonspusanueil. MeTos! 3aIuThI
METAJUIOB OT KOPPO3UHU
JladoparopHas pagora Ne 7.2 2 0,5 Mognenuposanue
Kopposus u 3amura MeTaios ot MPOU3BOACTBEHHBIX
KOPPO3HH NPOLIECCOB U CUTYaLUH
JlaGopaTopHas pa6ora Ne 7.2 Pemenue 2 0,5 Odopmnenne otyera mo
3ay1a4 1o Teme 5. C/laua OTYETOB JIP [6.3.9] crp. 3-38
Hror mo pazgeny 7 2 4 2
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Bunel yueonoi padoTsl

Tlranupyemsre KonrakTHas
(KOHTpoOJIHpYyeMBbIe) e z a HaumenoBanue Peanuzanus HaumeHnoBanue
pe3yJbTaThl =E HCI0JIb3YeMbIX B paMKax pa3paGoTaHHOrO
OCBOCHHA: o ":f ol 2| 5 EF AKTUBHBLIX U IIpakTHyeckoi DJIEKTPOHHOI 0
xon YK: OTIK; TIK HanmeHnoBaHue pa3aesioB, TeM 3 2 g § é‘i E E é Bug CPC MHTEPAKTHBHBIX TR xypea
M HHIHKATOPBI E: E é E E § g {‘3 06p33OBaTeJILIi[;>lX (TpyA0eMKOCTh B | (TPYA0EMKOCTH B
MOCTHKEHH ST % §L§ = E § S = TEXHOJIOTr M gacax) gacax)
KOMIIeTeHIU i = l% =7 é‘ 8| O =
HUTOI'O 3A CEMECTP 17 | 34 24
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5. TEKYIIU 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. TumoBble KOHTPOJIbHbIEC 3aJlaHUSI WIH HHbIe MaTepuajbl, HeOOXOAUMBbIE ISl
OLICHKHU 3HAHU, YMEHHH U HABBIKOB M (WJIH) ONBITA 1eATeJIbHOCTH

Bonpockl, uHAMBHIyaldbHBIE 33JaHUS M 3aJa4d IPEJICTABICHBI B METOAWYECKHX
yKa3aHUIX K MPaKTHYSCKUM H J1abopaTopHbiM 3aHsTusM [3.1 — 3.9], npencrasieHHbIx 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 TPUMEHATHCS O0AIbHO-PETHHIOBASI/ TPAAMUMOHHASL CHUCTEMa KOHTPOJISI U OIEHKH
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 peUTUHTOBOI
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-5. CriocobeH
HCIIOJNIE30BAaTh
CBOMCTBA
KOHCTPYKLIMOHHBIX U
IIEKTPOTEXHUIECKUX
MaTepuanoB B pacyerax
napaMeTpoB H
PEKUMOB 0OHEKTOB
npodeccroHanbHOM
LEeATEIILHOCTH

MOIIK-5.101nenuBaer
pa3yinyHble CBOMCTBA
KOHCTPYKIIMOHHBIX
MaTepHaJIOB IPU
MPOCKTHPOBAHUHI
JHEPreTUYCCKUX MAIIIKH.
HNOIIK-5.2YuursiBaet
cnenn(UKy CBOHCTB
KOHCTPYKIIMOHHBIX
MaTepHajoB B
TEIUTOTEXHUYECKHUX pacuérax
C YI6TOM JMHAMUYECKUX U
TEIUIOBBIX HATPY30K.

He cnocoben ycBoUTh METOTbI
00pabOTKHU IKCIIEPUMEHTATBHBIX
JAHHBIX, B TOM YHUCIIe
CTaTUCTUYECKHUE; TPABUIIA
Mpe/CTaBICHUS
9KCIIEPUMEHTAIBHBIX JIAHHBIX,
ANIEKTPOXHUMHUICCKUE METOIbI
MOTy4YeHUsT HU3UKO-XUMUIECKHX
JTAHHBIX, METOJIMKH PELICHHS
TEPMOANHAMUIECKHX,
KAHETHYIECKHUX U JPYTHX 3a/1a4
XUMUHU

Cabo 3HaeT MeTo.IbI
00paboTKH
9KCIIEPUMEHTAIBHBIX JIAHHBIX,
B TOM YHCJIe CTATUCTHYECKHUE;
MpaBuIa MPEACTABICHHS
IKCIIEPUMEHTABHBIX JaHHBIX,
ANEKTPOXHUMHUUYECKUE METOIBI
HOTy4YeHUs (HH3HKO-
XUMHYECKHUX JaHHBIX,
METO/IUKHU PEIICHHS
TEPMOIMHAMUYECCKHX,
KAHETHYIECKHUX U JPYTHX 3a/1a4
XUMHA

3HaeT MeToAbl 00pPabOTKH
IKCHEPUMEHTAIBHBIX
JTAHHBIX, B TOM YHCIIE
CTAQTUCTHYECKHUE; IPABHIIA
NIPE/ICTABIICHUS
IKCIIEPUMEHTAITBHBIX
JTaHHBIX,
NEKTPOXHUMHUUYECKUE
METO/IbI MOTy4eHUs! HH3UKO-
XMMHYECKUX JIaHHBIX,
METO/IMKHU PEIICHHS
TEPMOIMHAMUYECKHX,
KUHETHYECKUX U IPYTHX
3a1a4 XUMUH

YBepeHHO 3HAaeT METObI
00paboTKH
9KCIIEPUMEHTAIBHBIX JaHHBIX,
B TOM YHCJIe CTATUCTHYECKUE;
MpaBHJIa MPEACTABICHHS
IKCIIEPUMEHTAIBHBIX JaHHBIX,
ANEKTPOXUMHUUECKUE METOIBI
MOTy4YeHUs (PH3HKO-
XUMHUYECKHX JaHHbIX,
METOJIMKHU PELICHHS
TEPMOANHAMHYECKHX,
KAHETHYIECKHX U JPYTHX 3a/1a4
XUMHA
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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
9K3EMILIApA KaXJI0r0 U3 M3/IaHUM, YKa3aHHBIX HIDKE Ha Ka)XJI0ro oOydarollerocs M3 4Yuciia JIHIl,
OJIHOBPEMEHHO OCBaMBAIOIINX COOTBETCTBYIOUIYIO IUCHUIUIUHY (MOIYIb).

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.ik., 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. : FOpaiir, 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 ans By3oB / H. C.
AxwmetoB. — 12-¢ u3n., crep. — Cankr-IlerepOypr: Jlans, 2021. — 744 ¢. — ISBN 978-5-8114-
6983-3. — Tekcr: anekTpoHHbIW // JlaHb: 2JNEKTpOHHO-OMOMMOTeUHass cuctema. — URL:
https://e.lanbook.com/book/153910 (mata ob6pamenus: 09.12.2021).

6.1.6 Xumus: yueonuk / JI. H. baunos, M. C. I'yrenes, U. JI. Ilepdunosa, U. A. Cokomnos.

— 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 Tenspman, M. N. Xumus: yaebnuk / M. U. T'enspman, B. I1. FOctparos. — 4-e u3.
— Camnkr-IlerepOypr: Jlanp, 2021. — 480 c. — Tekct: 31eKTpoHHBIN // JlaHb: 3JIEKTPOHHO-
oubmoreuynass cucrema. — URL: https://e.lanbook.com/book/167728 (mara oOpatienus:
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: yued. mocodue / JK.B. Mamynesuy, A.Jl. CamcoHoBa,
A.B. bopucos, O.H. Kosanesa // HI'TY um. P.E. Anekceesa. — Huwxuuit Hosropos, 2020. — 159
C.

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

B crmcox «Metoanueckue ykasaHHs, PEKOMEHIAIMN U JAPYTrue MaTepUajbl K 3aHATHIM)
BKJTFOYAIOTCS METOJWYECKUE YKa3aHWSd M PEKOMEHJIAIMKM TI0 IPOBEICHUIO JIA0OPATOPHBIX |
MPAKTUYECKUX YYEOHBIX 3aHITHI MO JaHHOW JUCIUILTHHE!

6.3.1 Memoouueckue ykazanus, pa3padomannsle npenooasamenimu:

6.3.1.1 I'ankun A.JI. OCHOBHBIE MOHATHUS W 3aKOHBI XUMHH: METOJUYECKHE YKa3aHUS K
MPAKTUYECKUM 3aHATUAM M JTa0OpaTOpHBIM paboTaM M WHAMBHIYaJTbHBIE 33aJaHUSl 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 M HEXUMHUYECKUX CHEIHAIBHOCTEH ITHEBHBIX, BEUEPHUX M 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 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, H0.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:
METO/. YKa3aHUs Il TPOBEACHUA  JaOOpaTOPHBIX 3aHATHM MO Kypcy OOIIed XUMHUU st
CTYJICHTOB XUMHYECKUX M HEXUMHUYECKUX CHEIHAIBHOCTEH 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 »3JIEKTPONUTOB: Yy4eOHO-METON. TmocoOHe K
MPAKTUYECKUM U JabopaTopHbIM paboTraM. MHOuUBHYyadbHBIC 33JaHUS MO KypCy OOIIeH XUMUU
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./l. OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIUM: METOJUYECKUE
yKa3aHUs K JJa0OpaTOPHBIM U MPAKTUYECKUM 3aHATHSAM IO Kypcy OOIei XUMHUHU sl CTYACHTOB
XUMHUYECKUX U HEXMMHUYECKUX CHEIUAIBHOCTEH THEBHBIX, BEUEPHUX U 3a04YHBIX (opM 00ydeHus/
A Jl. CamconoBa, A.JI. I'ankun, T.B. CazontseBa / H.Horopon, HI'TY um. P.E. Anekceesa.
2012. - 36 c.

6.3.1.7. bopucos A.B. KoHTposbHbBIE 3a1aHus 110 TEME PacTBOPBI: METOJ. yKa3aHUS UL
MPOBECHUS TEKYIIEr0 KOHTPOJII MO Kypcy OOIedl XMMHU W HEOPTraHWYECKOW XUMUHU ISt
CTYJICHTOB XUMHUYECKUX U HEXUMHUYECKUX CIEIUATbHOCTEH JHEBHBIX, BEUEPHUX U 3a0UHBIX (HOpM
obyuenust / A.B. bopucos, A.Jl. CamconoBa, I'."H. bopucosa / H.Hoeropox, 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
CIEIMAILHOCTeH THEBHBIX, BeUepHUX M 3a04HbIX (opm obOydenus / O.H. Kosanera, 1O.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 peKOMEHJALMU MO0 OpraHu3aluu ayJIuTOPHON padoThl. [IpHHATEI
VYuebHo-meronnueckum coperoM HI'TY um. P.E. AnekceeBa, npotokos 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 MeTonuueckue pEeKOMEHJAIMA 10  OpraHM3alid W IUIAHUPOBAHUIO
CaMOCTOSITENILHOM paboOThl CTYACHTOB 1O JucHUIUIMHE. [IpuHATBI Y4eOHO-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 YuebOHoe nocobue «IIpoBeneHne 3aHATHH C MPUMEHEHUEM MHTEPAKTUBHBIX (HOpM
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 JIUCHUIIJINHBI

VYuebHbll mpouecc MO  JUCHMIUIMHE  oOecrneyeH HeoOXOAMMBIM  KOMIUIEKTOM
JMLIEH3MOHHOTO U CBOOOJHO PAacIpOCTPAHAEMOr0 IPOrPaMMHOIO OOECIEUeHMs, B TOM YHCIE
OTEYECTBEHHOI'O IPOM3BOJACTBA (COCTaB MO IUCHMIUIMHE ompeaeneH B Hacrosuuedl PIT u
MOJUIEKHUT OOHOBIICHHIO MTPH HEOOXOAUMOCTH).

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

IlepeyeHb mporpaMMHBIX MPOYKTOB, UCIOIb3YEMbIX IIPU MPOBEICHUH PA3INYHbBIX BUI0B
3aHATHH 110 TUCUUIUIMHE (OTKPBITHIM 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-OMONIMOTEYHAs 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/
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https://biblio-online.ru/

Taonuuya 8 - Ilepeuenv npozcpammnozo obecnevyenusn

IIporpaMmMHoe o6ecnieuenne, HCMOJIb3yeMoe B
YHHBEPCHTETE HA T0TOBOPHOI OCHOBE

IIporpammHoe oGecnieueHue
CBOOOJHOI0 pacnpoCTPaHEHHs

Microsoft Windows XP, Prof, S/P3 (moanucka DreamSpark
Premium, moroBop NeTr113003 ot 25.09.14)

Open Office 4.1.1 (uneH3us
Apache License 2.0)

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

Adobe Acrobat Reader
(FreeWare)

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

Microsoft Office Professional Plus 2007 (yiumen3us Ne
42470655)

Microsoft Office (muniensust Ne 43178972)

Windows XP guit. Ne 65609340

Office 2007 sium. Ne 43178971

Microsoft Windows XP Professional (siutiensust Ne 43178980)

MicrosoftOffice 2007 (nunen3us Ne 44804588)

1C npennpusrtue 8.1 (JULEH3UOHHOE COTJIAIICHNUE
No800908353 ¢ 3A0 «1Cy»)

Adobe Design Premium CS 5.5.5 (nmunensust Ne 65112135)

Dr.Web (zorosop Ne 31704840788 ot 20.03.17)

Koncysnprautllmoc (Jlorosop Ne 28-13/16-313 ot 27.12.16)

Texakcnept (Jorosop Nel00/860 ot 22.12.2016)

B T1abn. 9 ykazan mnepedeHbp npodeccHOHANbHBIX 0a3 JaHHBIX U HH()OPMAIMOHHBIX
CIPaBOYHBIX CHUCTEM, K KOTOPBIM OOecriedeH AOCTYyN (yAaJeHHBI NocTy). /laHHBIA mepedeHb
HOJUIEXHUT OOHOBIIEHHIO B cOOTBeTCTBUU ¢ TpeboBanusimMu GI'OC BO.

B nanHoM paszzgene Moryt ObITh IPHUBENEHBI PECYpChbl (CCHUIKM Ha CalThl), HA KOTOPBIX

MOYKHO HalTW MOJNE3HYI AN Kypca MHGOpMalHio, B T.4.

JaHHbIE, y4eOHbIe MaTepHalibl, OHJIAH KYpCHI U T.J.

CTATUCTUYCCKUC HJIM CHPABOYHBIC

Taonuya 9 - Ilepeuenv coepemenHbIX NpPOPeccUOHANbHBIX 0aA3 OAHHBIX U
UHGOPMAYUOHHBIX CRPABOUHBIX CUCHIEM
Hocryn k pecypcy (yaajaeHHbI
Ne HaumenoBanue npogeccnonanbHoi 6a3bl AOCTYII ¢ YKa3aHHEM
" | mMaHHBIX, TH(POPMALMOHHO-CIIPABOYHON CHCTEMBbI CCHIIKH/A0CTYI U3 JIOKAJIbHOM
CeTH YHHBEPCHUTETA)

1 baza  nmaHHBIX  CTaHIApTOB U PETNIAMEHTOB https://www.qgost.ru/portal/gost
POCCTAHIAPT /[home/standarts
OnekTpoHHas 0a3a  m30paHHBIX  CTaTed MO .

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

3 EIuHbI apXuB 5KOHOMHYECKHX M COLMOJIOrHYecKuX | http://sophist.hse.ru/data access.sht
JTAaHHBIX ml
baser  mamapix  HamwoHamsHOTO ~ coBeTa 11O

4 . http://www.ncva.ru
OIICHOYHOU JESITEIIBHOCTH
CnpaBoyHas MpaBoBas cucremMa .

5 JOCTYTI U3 JIOKAJIbHOM CeTH
«KoncynprantlLimtocy
WNudopmaninoHHO-CIIpaBOYHAs CUCTEMA .

6 JOCTYH M3 JIOKAJIbHOU CeTH
«Texkcnepr»

8. OBPA30OBATEJIBHBIE PECYPCBbI JJIs1 UTHBAJINJIOB U JINIL C OB3
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https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
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B T1ab6m.10 yka3aH mepedyeHb O00pa3oBaTEIbHBIX PECYpPCOB, HMEIOHMIMX  (OPMBI,
aJlalTHPOBaHHBIE K OTPAaHWYEHUSM HX 3[0POBBS, A TAKXKE CBEICHHS O HAIMYMU CIICIHATbHBIX
TEXHUYECKUX CpPEACTB OOYYEHHs KOJUIEKTUBHOIO M HHIUBUAYAJHHOTO IMOJIb30BaHMs. I[Ipu
3all0JTHEHUH TaOJMIBI MOXKET OBITh MCIIOJb30BaHa HMH(OpManus, pa3MElIeHHAs B IOJApa3Jelie
«docrymuas  cpema»  cneumanusupoBaHHoro pasnena caifita HITY  «Csemenust 00
obpasoBatenpHOM opranusarui» https://www.nntu.ru/sveden/accenv/

Tabnuya 10 - Oopazoseamenvhule pecypcot 014 uneanuoos u auy ¢ OB3

CaeleHusl 0 HAJIMYHUH CHENHMATBHBIX
Ilepeyenb 00pa3oBaTeIbLHBIX PECYPCOB,
TeXHUYECKHX CPeICTB 00y4YeHus
Ne NMPUCIOCO0JIEHHBIX ISl HCIIOJIb30BAHUSA
KOJIJIEKTUBHOT0 ¥ HHAMBUAYAJbHOTO
uHBaJIMIAaMu u jgunamu ¢ OB3
M0JIb30BAHUA
1 ObC «KoHCYIbTaHT CTYJICHTA» 03BYYKa KHHUT U YBEIMYCHHE MpUdTa
CIienuagIbHOE MOOUITEHOE MPUITOKECHHE -
5 OBC «Jlanb» CHUHTE3aTOp peuH, KOTOPbIH
BOCITPOM3BOJUT TEKCThI KHUT U MEHIO
HABUTAIIUH
3 OBC «¥Opaiit» BepCHsl JUIs CIa00BUIAIINX

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXOJUMOE JJIsA
OCYHUIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA 11O JUCHUIIJIMHE

Y4eOHbIC ayTUTOPHUH IJII TPOBEJACHUS 3aHATHA 1O  JUCHUIUIMHE, OCHAICHBI
000pyIOBaHHEM U TEXHUYECKUMHU CPEACTBAMU OOYYEHHS, COCTAB KOTOPHIX OMpPE/ICIICH B
JTAHHOM pasiene.

Taonuuya 11 - Ocnawgennocms ayoumopuii U nomeujeHul 0Jist CAMOCHOAMENbHOIL
pabomul cmyoeHmoe no OUCyUnIuHe

HaunmenoBanue .
P —— OcHalEeHHOCTh AyIMTOPHI IlepeyeHb JIMIIEH3HOHHOT'O
Ne non);emeﬂpnﬁ s MOMeEILIEeHU U NoMeleHu NPOrpaMMHOI0 o0ecre4eHusl.
B CAMOCTONTEdLHOI JJISL CAMOCTOSATEJIbHOM PexkBH3UTHI NOATBEPKAAIOILETO
paGoTs! padoThI AOKYMEHTA

1. Tocka memoBas - 3 miT.
2. Cronbl 1abopaTopHbIe
6260, 6261, 6264 (pabouee mecto cryaeHTa) Ha 20
yueOHast ayAUTOPHS JUIs el
IIpoBeJeHUs npakTuyeckux | 3. Pabouee MecTo
¥ 1a00PATOPHBIX 3aHATHH, | mperiofaBaTess — 2 IIT.;
IPYNIOBBIX 1 4. BeiTsoxHble mKadsl - 2 1mT;

VHANBUNyaTbHBIX 5. O6opynoBanue ams
KOHCYJIbTallUi,
MIPOBEEHS Ta00PaTOPHBIX
TEKYIIET0 KOHTPOJIS U "
1 o 3aHATHUU 110 AUCIHHUIIVIMHE XUMUS:
MIPOMEKYTOUHOU .
mKkad CyMWIbHBIN - 2 MT.,
arrecranuu (kadeapa N
"H OJICKTPOXUMUYECKUEC AYCUKU I
pon3BOACTBCHHAA n3meperus 3JIC xuMuueckoro
0e3011aCHOCTD, 9KOIOTHS U | speventa - 3 miT.,
" e
xumus" T. Huokanii 9JIEKTPOJIU3EPHI - 4 1IT.,
Hosropon, Kazanckoe 1., | sempsmurenn B5-47 — 6 mr.,
12) pH-metprt «ATJI-301» - 4 .,

KaJOpUMETpPHI — 4 IIT.,

BEChI aHAJIMTUYCCKUE 4 IIIT.,
quctwuitop [3-10 - 1 mr.,
KoJIOoHarpeBaTeny — 3 mr.;
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Haumenosanue
ayJAUTOPHUI U

OcHaleHHOCTh ayAuTOpHii
NOMeIeHu ¥ MOMeIleH i

IIepeyeHb JIMLIEH3MOHHOTO
NMPOrpaMMHOI0 o0ecreYeHusl.

Ne NoMeleHn | s .
- IJI CAMOCTOATCJIBHOU PekBU3UTHI MOATBEP KAAKLICTO
CAaMOCTOATCIBHOHN
padoThI JOKYMEHTAa
padoThI
BOJIETMETPHI nudpossie B7-38 — 3 miT.,
BECHI TEXHUUECKHE — 2 MIT.,
Tabnunel Menzeneesa- 4 mir.,
nabopaTopHas XMMUYecKas ocya u
PEaKTUBBI
Ha0op yueOHO-HAINIAIHBIX TOCOOUH
6147

yueOHast ayJUTOPUS IS
MPOBE/ICHUS 3aHATUH
JIEKIIHOHHOTO H
CEMHHAPCKOT0 THIIA,
TPYIIIOBBIX H
WHINBUAYAIEHBIX
KOHCYJIbTalluH,

2 TEKYILEro KOHTPOJIST 1
IIPOMEXKYTOUHOMN
arrecrauuu (Kadeapa
"IIpousBoacTBEHHAS
0€30IMaCHOCTD, YKOJIOTHS U
xumus" T. HuokH##
Hosropon, Kazanckoe 1.,
12)

1.Jlocka menoBast

2. Paboyee MecTo mpermogaBaTess
3. Pabouee mecTo cTyzneHTa - 64
Yell.

4. TlepcoHATBHBIN KOMIBIOTEP

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

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

6265
yueOHast ayTUTOPHS JIJIst
MPOBEJCHUS 3aHATUN
JIEKIIMOHHOTO H
CEMHHAPCKOT0 THIIA,
TPYIIIOBBIX H
WHIUBUAYAITEHBIX
3 KOHCYJIbTalluH,
TEKYILEro KOHTPOJIST ¥
IIPOMEXYTOUHOMI
atrectanuu (kadenpa
"IIpousBoaACTBEHHAS
0€301aCcHOCTb, YKOJIOTHS U
xumus" T. HokH##

Hogsropon, Kazanckoe 1.,
12)

1. Tocka menoBas - 1 mr;

2. Tabmuua JI.1. Menneneesa - 1
ImT.

3. PabGouee mecTo npernoaaBatess
4. PaGouee mecTo cryneHTa - 42
YelL.

10. METOAUMYECKHUE PEKOMEHJALIUU OBYYAIOLIIUMCHA
ITO OCBOEHUMIO TN CHUITJIMHBI

10.1. OOmue MeTOAMYECKHE PEKOMEHJIANUU UIA O00y4alIHMXcs MO0 OCBOEHHIO
AUCHHUILINHBI, 00pa3oBaTeJbHbIC TEXHOJIOTHH

JucuunimHa

peanusyercs

MOCPEACTBOM

MIPOBEACHUS

KOHTAKTHOW  pabOTBI ¢

oOyyaromuMucs (BKJIOYas MpPOBEJEHHE TEKYIIero KOHTPOJS YCIEBAEMOCTH), CAaMOCTOSTEbHON
paboThl 00yUaIOIINXCS ¥ TPOMEXKYTOUHOM aTTecTaluu.
KonrtaktHas pabora MOXeT ObITh ayJTUTOPHOI, BHEAYIUTOPHOM, a TakXKe MPOBOAUTHCS B

3JICKTPOHHOM WH(OPMAIMOHHO-00pa3oBaTebHOM cpene yHuBepcuteTa (mamee - DWOC). B
CIIy4ae TPOBEACHHS YaCcTH KOHTAaKTHOW pabotel mo aucuuruimae B DMOC (B coOTBETCTBUU C
pacnucaHueM Y4YeOHBIX 3aHSATHH), TPYJOEMKOCTh KOHTakTHOM paboTel B DUOC skBUBajeHTHA
ayJIUTOpHOM pabore.

[IpenonaBanue BUJIOB
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00pa3oBaTeNbHBIX TEXHOJIOTHIL:

-OaNIbHO-PEUMUH208a51 MEXHOI02USI OYEHUBAHUA(NPU HATUYUL);

- KOJUIOKGUY M,

- KOHmpoavbHasa paboma,

- mecm,

- omuem no 1ab6opamopHuiM paboman.

[lo uroram Tekylied yCHeBa€MOCTH CTYIEHTY MOXKET OBITh BBICTABJIEHA OLIEHKA I10
MIPOMEXKYTOUHOM aTTecTalluid B COOTBETCTBUU 3a HaOpaHHBIMU 3a ceMecTp Oamnamu. CTyIeHTHI,
BBITIOJIHUBIINE BCE 00s3aTelIbHBIC BHU/bI 3aIUIAHUPOBAHHBIX yYEOHBIX 3aHITHUH, JOMYCKAIOTCS K
MPOXOXKACHUIO POMEKYTOYHOM aTTecTalluu (3K3aMeHy).

PesyabraTr 00yueHus cunrtaercsi cOPpMHMPOBAHHBIM HA NOBBIIICEHHOM YPOBHe, €CIlU
TEOPETUUECKOE COJIepiKaHue Kypca OCBOCHO MOJMHOCTHIO. [Ipu ycTHBIX coOeceoBaHUAX CTYICHT
HCUEPIIBIBAIOIIE, MTOCTIEI0BATEIbHO, YETKO H JIOTUYECKH U3JaraeT y4eOHbI MaTepuai; CBOOOTHO
CIpaBJsieTCs C 3ajJayaMH, BOIPOCAMM W JPYIrUMHU BHUAAMHU 3a/aHHI, HCIOJIB3YET B OTBETE
JIOTIOJTHUTENBHBIN MaTepuasl. Bece mpemycMoTpeHHble pabodeil yueOHOW MporpaMMoil 3aiaHus
BBIMIOJTHEHBl B COOTBETCTBUU C YCTAaHOBIEHHBIMU TpeOOBaHUSAMH, CTYIEHT CIOCOOEH
AQHAJIM3UPOBATh IIOJYYCHHBIC PE3YyJbTaThbl, IPOSBIAET CAMOCTOSATEIBLHOCTh IIPU BBIIOJHEHUU
3aJlaHni.

PesyabraTr 00ydyeHusi cuuraercss cGOpMHPOBAHHBIM Ha INOPOrOBOM YPOBHe, €CliU
TEOPETUUECKOE COJEPKAHUE Kypca OCBOCHO MONHOCTHIO. [IpHM yCTHBIX coOecenoBaHUsAX CTYIEHT
[I0CJIEZI0BATENbHO, YETKO M JIOTMYECKM CTPOMHO H3JlaraeT y4yeOHbI MaTepual; CIpaBiIsIeTCs C
3aJayaMy, BOIMPOCaMU M JPYTMMH BHUAAMU 3aJaHHi, TpeOyIoIuX NpUMEHEHHUs 3HaHWil; Bce
MPEIyCMOTPEHHBIE paboueii y4eOHON mTporpaMMoi 3aJaHHs BBITOJHEHBI B COOTBETCTBHH C
YCTaHOBJICHHBIMU TPEOOBAHUSAMHU, CTYACHT CIOCOOCH aHAIM3HPOBATh MOJYYCHHBIC PE3YNIbTATHI;
IIPOSIBIISIET CAMOCTOSITEIbHOCTD IIPH BBIITOJIHEHUY 3aJaHUN

PesyabraT 00y4eHusi cuuTaercss HeC)OPMHPOBAHHBIM, €CJIM CTYIEHT TP BBIOJIHEHUN
3a/laHuil HEe JIEMOHCTPHUPYET 3HAHUN y4eOHOro marepuala, JI0IMyCKaeT OIMOKH, HEYBEPEHHO, C
OONBIIMMH 3aTPYJHEHUSMHU BBINIOJIHSACT 33/aHUs, HE JEMOHCTPUPYET HEOOXOAMMBIX YMEHHIl,
KauyeCTBO BBINOJIHEHHBIX 33JJaHU HE COOTBETCTBYET YCTAHOBJIEHHBIM TPeOOBaHUSAM, KAUE€CTBO UX
BBITOJIHEHUS OLIEHEHO YMCIIOM 0ajuIOB HUXKE TpeX MO OLEHOYHOH CHUCTEME, YTO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

10.2.MeToauueckune yKazanus J1Jisl 3aHATHII JTeKIHOHHOT0 THIA

JIeKIIMOHHBIN KypC IIPEANoaaracT CUCTEMaTU3UPOBAHHOE U3JI0KEHUE OCHOBHBIX BOIIPOCOB
TEMaTHUYECKOro MJIaHa. B Xo/ie TeKIMOHHBIX 3aHATUI PACKPHIBAIOTCS 0a30BbIE BONIPOCH! B paMKax
KaX/10M TeMbl TUCHMIUIMHBI (Tabmuma 4). O603Ha4aloTCs KIIOYEBBIE aclEKThl TE€M, a TaKkKe
JIENAIOTCsl aKLEHThl Ha HanOojee CIOKHBIE M Ba)KHbIE IOJOXKEHHUS H3ydaeMoro MaTepuana.
Marepuanbsl JIEKUMHA SIBJISIOTCS OMNOPHOW OCHOBOM JUIsl MOJATOTOBKM OOy4aromMXcst K
MPAKTUYECKUM 3aHSITUSM / J1abopaTOPHBIM pabOoTaM W BBHIMOJIHEHMS 3aJlaHUN CaMOCTOSATENIbHOM
paboThl, a TaKKe K MEpOIPHUITHUAM TEKYIIEro KOHTPOJS YCIIEBAEMOCTH M IPOMEXKYTOUHOM
aTTECTalMU 0 TUCLIHILINHE.

B xone NeKIMOHHBIX 3aHATUH PEKOMEHIYeTCS BECTH KOHCIEKTHpPOBAaHUE Y4eOHOTo

MaTepuania.

10.3. Meroauyeckne YKa3aHUsi MO OCBOEHHI0 AUCHHMILIMHBI HAa JadopaTOPHBIX
padorax

JlaGoparopHble pabOThl MO3BOJSIOT NPUOOPECTH CTyAEHTaM yMEHUs paboTaTh C
XUMHUYECKHMMH PeareHTaMu, OCy10i U MpUOOpaMu, OCYIIECTBIATh XUMUYECKUN SKCIIEPUMEHT U
IPOBOJUTH [IEPBUYHBIC HAYYHBIE UCCIIEIOBAHMUS.

I[HSI MOBBIIIICHUS T103HABATCIILHOM aKTUBHOCTH CTYACHTOB H HpHOGpCTCHI/IH nMH
NEPBUYHBIX HABBIKOB HAY4YHOIO HCCIEIOBaHMs, B ATH KJIaccHYecKue JabopaTOpHble pabOThI
BBCICHBI DJICMCHTBI HAYUYHOT'O UCCJIICIOBAHUSA, a HUMECHHO.
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a) CaMOCTOSTENILHO MO100PaTh PEaKTUBBI AJISl IPOBEACHHS TOW MIIM MHOM pEaKIlii;

0) OOBSICHUTH NPOTEKAHUE OJHOM peakLUUu M He IPOTEKaHWEe APYrod, Ha MepBbIN B3IV
oJ00HOH, peaKIny;

B) MPE/ICKa3aTh NPAKTUYECKOE 3HAYCHUE TOM MJIM MHOM peakuuu u T.1.

[ToaroToBKy K Kax10i J1abopaTopHOil paboTe CTYACHT JOKEH HAa4aTh ¢ O3HAKOMIICHHS C
IUTAHOM 3aHATHS, KOTOPBII OTpakaeT CoepiKaHue MPeI0KEHHON TEMBI.

[Tocne BBIMONHEHUS KaXI0W J1abopaTopHO pabOThI CTYASHT O(QOPMIISET OTYEeT, B
KOTOPOM YKa3bIBAIOTCA LIEJIM PabOThl, XOA pabOThI, JAETCS PUCYHOK U ONHUCAHHUE YCTAHOBKH,
Ta0JIMLa YUCICHHBIX PE3yJIbTaTOB, BBIYMCIEHUS U BBIBOBI.

ITpu oueHnBaHUM 1a00PATOPHBIX pabOT yUUTHIBACTCS CIIEAYIOLIEe:

— Ka4eCTBO BBIMOJHEHHSI AKCIEPUMEHTAIBHO-TIPAKTHYECKOW YacTH paboThl H
CTENEHb COOTBETCTBHSI PE3YIbTATOB paOOTHI 3alaHHBIM TPEOOBAHUAM;

- Ka4ecTBO O(OpPMIICHHSI OTYETA MO padoTe;

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

10.4. MeToauyeckue YyKa3aHHsI 10 OCBOEHHI0 [MCUMUIIMHbI HA 3aHATHAX
CeMHHAPCKOro THIA

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

Ha mpakTuueckux 3aHATHSAX NMPOBOJIUTCS PELIEHUE PACUETHBIX 3aJay U YINPaXKHEHUH B
npoiecce nNpopabOTKM Haubosiee CIOXKHBIX B TEOPETUYECKOM IUIaHE MPOoOJeM U IPOBOISATCS B
Tpex popmax:

1. ycTHBIH onpoc CTYAEHTOB 110 KOHKPETHOM TeMaTHKe MTPAKTUYECKOT O 3aHATHS;

2. pelieHue U 00bSICHEHHE TUIIOBBIX 33/1a4 10 JaHHOH TEME;

3. camocTosTeNnbHas paboTa CTYJEHTOB C MCIIOJIb30BaHMEM YYEOHBIX MOCOOMH, JeKIMH U
KOHCYJIbTAIMM MpernojaBaTelis P BHIITOJIHEHUU UMH KOHTPOJIbHBIX 3aaHUH.

10.5. MeToau4eckue yKa3aHusi 0 CaMOCTOSITeIbHOI padoTe 00y4aromuxcst

CamocrosiTenbHass paboTra oOecrneyuBaeT MOJATOTOBKY OOydaromlerocs K ayJIuTOPHBIM
3aHIATHSIM ¥ MEPOIPHUATUSIM TEKYIEro KOHTPOJS U MPOMEKYTOUHOM aTTECTallMH MO H3y4aeMou
TUCITUTUINHE. Pe3ynbTaThl 3TOW TOJTOTOBKH MPOSBISIOTCS B aKTHBHOCTH OOYYaroOIIerocs Ha
3aHATHSIX W B KayeCTBE BBIMOJIHEHHBIX MPAKTHYECKUX 3aJaHUil W JIpyrux (opM TEKYIIEro
KOHTPOJIA.

[Ipu BBIMONHEHUU 3aaHUN IS CAMOCTOATEIHHOUW pabOThl peKOMEHAyeTCs MpopadoTKa
MaTepUAJIOB JIEKIIMH MO KaKIOW NPONACHHONM TeMe, a TakKe H3YyUYECHHE PEKOMEHIYeMOUH
TUTEpaTyphbl, TPEICTaBICHHON B pa3jaene 6.

B mporecce camocTosTeIbHOW pabOTHI MPU W3YYCHUW TUCIUIUIMHBI CTYACHTHI MOTYT
paboTaTh Ha KOMITBIOTEPE B CICIUATM3UPOBAHHBIX AyJUTOPHUSAX JUISI CAMOCTOSITEIIBHONH pabOThI
(ykazano B T1abn. 11). B ayautopmsx wumeeTcss JocTyn uepe3 HHQPOPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHYIO ceTh «MHTEepHeT» K AIeKTPOHHOUW MH(GOPMAIIMOHHO-00pa30BaTeIbHON
cpene yausepcutera (QMOC) u anektporHoi 6udnuoreunoi cucreme (3bC), rae B 21eKTpOHHOM
BHJIC pacroJiaraloTcs y4eOHbIE M Y4EOHO-METOAMYECKHE MaTepuaibl, KOTOPbIE MOTYT OBIThH
MCTIOJIb30BaHBI JJIsl CAMOCTOSATEIHHON PaOOTHI MPU U3YYCHUU AUCIUILTUHBL.

Jnst oOydarommxcst Mo 3a04HOM (opMe OOydeHHsI caMOCTOsATeNIbHas paboTa sIBISETCS
OCHOBHBIM BHJIOM Y4eOHOI J1eATeIhHOCTH.

10.6. MeToanyeckue yKa3aHus JJisl BbINOJHEHUSI KOHTPOJIBLHBIX padoT
[Ipu uzydennun Kypca « X uMHs» MPOBOAUTCS 6 KOHTPOJIBHBIX padoT.
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B xonTpOapHYyIO padoTy Ne 1 BXOAST BOMPOCKH! IO OCHOBHBIM 3aKOHAM XMMUU: BapuaHT | -
20 (mo BBIOOpY mpenoaaBarens) u3 Meronndeckux ykasanmii: A.Jl.I'ankun, A.J[.Camconosa, T.B.
CazontbeBa «OCHOBHBIC MOHATHS U 3aK0HBI Xxumun» HI'TY, r. Hwkuuit Horopoa, 2018. 20 c.

B xoHTpOnbHYI0 paboTy Ne 2 BXOJST BOMPOCHI 110 XMMUYECKOH TEPMOJIMHAMUKE: BapUAHT
1 - 28 (mo BBIOOpY mpemnogaBatens) U3 Mmeroaudyeckux ykaszanuii: I'.H.bopucosa, A.B. bopucos,
10.B. barranosa, B.K. OcManoB OCHOBHbBIE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUUECKUX PEAKIUM.
H.Hosropoa, HI'TY um. P.E. AnekceeBa. 2015. — 49 c.

B xontponbHyto pabory Ne 3 BXOOAT BONPOCH MO CIEAYIOIIUM TeMaM: CKOPOCTh
XUMHYECKHX peakIii, XWMUYECKOe paBHOBECHE, BIUSHUE TEeMIIEpaTypbl Ha CKOPOCTh
XUMHUYECKON peakiuu W T.A.. Bapuant 1-27 (mo BbIOOpYy mpemnojaBaTensi) U3 METOAMYECKHX
ykazanui: [.H. bopucoBa, A.B. bopucos, HO.B. barranoBa, B.K. OcmanoB OcHOBHbIE
3aKOHOMEPHOCTH IpoTeKkaHus xumudeckux peakumii. H.Hosropox, HI'TY um. P.E. Anekceesa.
2015.-49c.

B koutponbHyto paboty No 4 BXOIST BONPOCH MO CIEAYIOIIUM TEeMaM: CHOCOObI
BBIPQXEHHS KOHLIEHTPALIUK PAaCTBOPOB; CTEXUOMETPUUECKHE pacueThl: BapuaHT 1-30 (mo BeIOOpY
npenogaBarens) U3 Meroaudeckux ykaszanuid: A.B. bopucos, A.Jl. Camconosa, I'.H. bopucosa
KonTponbusie 3aganus o reme pacteopsl. H.Hosropon, HI'TY um. P.E. Anekceesa. 2017. -14 c.

B xoHTpombHyro pabGory Ne 5 BXomisT BONPOCHI IO TEeME OKHCIUTEIHHO-
BOCCTAHOBUTENbHBIE peakiuu: BapuanT 1-30 (mo BeIOOpY mperogaBarelisi) U3 METOIUYECKUX
ykazanmii: A.J[. CamconoBa, A.JI. Tankun, T.B. CazonteeBa // OKucIuTeNHHO-
BoccraHoButenbHble peakunu. H.Hosropoa, HI'TY um. P.E. Anekceesa. 2012. 36 c.

B koHTponpHYI0 paboTy Ne 6 BXOIAT BONPOCHI MO TE€MaM: rajibBAaHUYECKUE JIEMEHTHI,
AIIEKTPOJIN3, HJIEKTPOAHBIM MOTEHIIMAJ, BOJOPOIHBIN 31eKTpol, ypaBHeHHe HepHcTa: BapuaHT 1-
30 (mo BBIOOPY mpenonaBarens) u3 Meroauueckux ykaszanuil: O.H. Kosanesa, }0.B. barranosa,
B.K. Ocmanos, A.Jl. Camconosa. Onekrpoxumus. H. Hosropoa. HI'TY um. P.E. Anekceesa.
2012.52c.

11. OHEHOYHBIE CPEACTBA JJIs1 KOHTPOJISI OCBOEHUA IUCHUTIJIMHBI

11.1 TunoBble KOHTPOJIbHBbIC 33/IaHUS WJIHM HHbIe MaTepuajbl, He0OX0AUMbIE IJIsl
OLICHKH 3HAHMH, YMEHHMH, HAaBBIKOB M (WJIHM) ONBITA B XO0Ae¢ TEKYylero KOHTPOJs
yCIeBaeMOCTH

Bonpocel, nHAMBUAYaIBHBIE 33aJaHNS U 33]1a4H [IPEICTABICHBI B METOJUYECKUX YKa3aHUAX
K IPAKTUYECKUM U JTabopaTopHbIM 3aHaTusM [3.1 — 3.13], mpeacraBineHHbIX B 1. 6.3.

Ilpumepvt munoswvix 3a0anuil:

11.1.1. TunoBble 3a1aHUs K NPAKTHYECKUM (CEMHHAPCKUM) 3aHATHAM

3ausaTue Ne 4.4 (2 yaca)
OKHCIMTEBHO-BOCCTAHOBUTE/IbHBIC peakunu. Pemenue 3agau

1. UnauBuayanbHOE pelIeHHe 3a/add MO OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIM PEAKLUAM

(mo BBIOOpY mpemojaBaTens W3 METOIUYECKHX YKa3aHHH K J1a0OpPaTOPHBIM M TNPAKTHYECKUM

3apatusM:  CamconoBa A.JJI.,, Tamkun AJl, CasontheBa T.B. «OxucauTensHO-
BoccTaHoBUTENbHBIE peakuun» H. Hosropon, HI'TY um. P.E. AnekceeBa. 2012. 36 c.)
TUIIOBBIE 3AJIAYMN:

1. Onpenenutre BO3MOXXHOCTh CAaMOIIPOU3BOJIBHOTO MPOTEKaHHWS peakUuu MpH
CTaHJAapPTHBIX YCIOBUAX
2KMnOg4 + 16HF = 2MnF; + 5F; + 2KF + 8H,0
25



2. Omnpemenure BO3MOXKHOCTH  CaMOIPOM3BOILHOIO MPOTEKAHHMS pEaKIHUU  IpH

CTaHAAPTHBIX YCIIOBUAX
AsO,> +2H,0 + 2I' = AsO, + I, + 40H"
3. BouuciuTe KOHCTaHTy PaBHOBECHSI PEaKIIUH
2KMnQ, + 10FeSO,4 + 8H,S0,4 = 2MnSO, + 5F62(SO4)3 + K,SO, + 8H,0
4. Onpenenure HaIpaBjIeHUe PEAKIUK [IPU CTAHJAPTHBIX YCIOBHSX
2KMnQO4 + 5H,S + 3H,SO4 = 2MnSO, + 2S + K,SO4 + 8H,0

5. MeToaoM HMOHHO-3JIEKTPOHHBIX YpaBHEHHI moadepure K0d()(UIMEHTHI B CIIEAYOIIUX
OKHCJIHUTCIbHO-BOCCTAHOBUTCIIBHBIX PCaKIUAX. VkaXuTe OKHUCIUTEIh U BOCcCTaHOBHUTENL. Kakoit
H3 3JICMCHTOB OKHCJISICTCA, KaKOH BOCCTaHAaBJIMBAaETCA?

l)A| + K,Cr,07 + H,SO4— Alz(SO4)3 + Cl’z(SO4)3 + K,SO4 + H,O

2) Al + KMnO, + H,SO,— A12(804)3 + MnSQO, + K,SO4 + H,0

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

4) Bi,O3; + Br, + KOH— KBiO; + KBr + H,0O

5) SnCl, + K>Cr,07 + HCI — SnCly + CrCI3 + KCI + H,0

6. MeTO,I[OM QJICKTPOHHO-MOHHBIX ypaBHeHI/Iﬁ COCTaBbTC IIOJIHBIC YPABHCHUS peaKHHﬁ,
YUYUThIBAsA, YTO 6o OKHUCIHUTCIIb, JIN00 BOCCTAHOBUTEIND SIBIISIFOTCSI TAKIKE U CpeﬂOﬁ. O6OCHy1>iTe
Ha OCHOBAaHMHU CTAHAAPTHBLIX OKHCIIMTCIBbHO-BOCCTAHOBHUTCIBHBIX ITOTCHIMAJIOB BO3MOXHOCTbH
IMPOTCKAHUA JAHHBIX peaKHI/IifL

1) KI + H,SO4/kon/— I, + H,S + K,SO4 + H,O

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

3) NaBr + H,SO./xou/— Bry + SO, + Na,SO,4 + H,O

4) Mg + H,SO4/xou1/— MgSO4 + S + H,0

5) Al + H,SO4/xon11/— A12(804)3 + H,S + H,0O

9. OKHUCIUTEIHLHO-BOCCTAHOBUTEIbHAS pCaKknus BbIPAXKACTCA HOHHBIM YPAaBHCHUCM.
YKaX(I/ITe, KakoM HOH SBJISIETCS OKHUCIHNTCIIEM, Kakoil — BoccTaHoButeileM. CocTaBbTE HOHHO-
AIIEKTPOHHBIC M MOJICKYJISIPHBIC YPaBHCHUSI.

1). Bi + NO; + H" — Bi ™ + NO + H,0

2) Fe*?+ ClO; + H" — Fe* + CI” + H,0

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

4) SO; + Cr,07% + H — Cr™ + SO~ + H,0

5) CI" + MnO4 + H" — Cl, + Mn*? + H,0

11.1.2. TunoBble 3aaHusl AJ1s J1a00PATOPHBIX padoT
JlaGoparopHoe 3ansiTue Ne 1 (2 yaca)

OnpenesieHne IKBUBAJIEHTHON Macchl MeTaJlJIa
TUIMOBBIE KOHTPOJIBHBIE BOITPOCHI:
1. Henb paboTsl
2. [Mops ok BeIMOTHEHHS PabOTHI
3. O6paboTKa FKCIIEPUMEHTAIBHBIX JAHHBIX
4. AHanu3 pe3yabTaToB
5. Cxema ycTaHOBKH
6. Haiiti sxBUBasIeHTHYIO Maccy cepbl B coenuHeHus X HyS; SO3; FeSO,4; CuSO:s.
7. OT 4ero 3aBHCHUT SKBHUBAJCHT XUMHUYECKOTO 3JIEMEHTA: 1) OT BaJe€HTHOCTH; 2) BCeraa
SIBJISIETCSI IOCTOSTHHOM BEJIMYMHOM.

8. Cxonbko 3xBHuBanieHTOB coaepkutces B 200 r CaCOs; B 400 r NaOH?
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9. OnpenenuTh KBUBAJICHTHYI0 Maccy Metauia, ecid 0,4 T ero BBITECHUJIM U3 BOJbI
624w Hp ipu 470 °C 1 743 mu pr. cr.?

10. 0,36 T metaina oOpasytot 0,68 r okcuga. OnpeaenuTh SKBUBAJICHT METAJLIa.

11. Mblbsik oOpa3yeT ABa OKCHJIA, U3 KOTOPBIX OAUH COAEPKUT 65,2 % (Macc.) MbIIIbSIKA,
a apyroit — 75,7% (macc.) Mbimbsika. OnpeaenuTh SKBUBAJIICHTHBIE MAcCChl MBIIIBSIKA B 000MX
ciydasix. Hammucats pOpMyITbl COOTBETCTBYIOIIUX OKCHJIOB.

12. ChopmynupoBaTh 3aKOH SKBUBAJICHTOB, HAIIKCATh €T0 MATEMAaTHYECKOE BBIPAKCHHUE.

13. Kak ompenenuTh SKBHBAJICHT OKCHAA, €CIM HM3BECTCH OJKBUBAJICHT JJICMEHTA,

COCJIMHUBIIETOCS C KHCIOPOJIOM?

14. Jlatb onpeneneHus 5KBUBAJICHTA JIEMEHTA, SKBUBAJICHTHON MacCHI.

15. Haiitu SKkBUBaJICHTHYIO Maccy mapranmna B coenuaenusx: Mn(OH)s; KoMnQOy4; MNnSOs,.

11.1.3. TunoBbie BONPOCHI (3aaHNs) IJIsl YCTHOr0 (MMCbMEHHOI0) ONpoca
JIEKIIUA
Tema: CkopocTh XMMHYECKHX peakuuii. XHMHYeCKOe PAaBHOBECHE.

THUIIOBBIE BOITPOCbI JIA TI'PYHIIOBOI'O OBCYXJIEHUA HA
JIEKIIMOHHbIX 3AHATUAX:

1. Yo Ha3bIBaIOT CKOPOCTHIO XMMHUECKOHN peakiuu?

2. Kakue ¢akTopsbl BIUSAIOT Ha CKOPOCTb XUMUYECKON peakuu?

3. Kak 3aBHCHT CKOpPOCTh XWMHYECKOW pPEAaKIMH OT KOHICHTPALUU pearupyrommx
BeulecTB? Hanummre KUHETUYECKOE YPAaBHEHHUE PEAKIUH.

3. Uro Ha3bIBalOT MOpsAAKOM peakiuu? Kak 3KCIEepUMEHTAIbHO ONpPENeNsioT MOPsI0K
peaxkuy Mo JaHHOMY BEILECTBY?

4. Kak cKOpOCTb peaklMu 3aBUCHUT OT Temreparypbl? HanumuTe ypaBHeHHEe AppeHuyca.
KakoB ¢usnyeckuil CMbICI MpeIdKCIOHEHIMAIbHOr0 MHOXHTeNI? Kakue skcreprMeHTaabHbIE
JTaHHbIE HEOOXOAUMBI ISl pacyeTa SHEePriuH aKTHBALUH?

5. O6paTuMble peakuy 1 XUMHUYECKOE PAaBHOBECHE.

6. Kakue ¢GaxTopsl BIUSIOT Ha CMEIIEHHE PABHOBECHS OOPATUMBIX pEaKIuii?

7. Kak ompenenuTh HampaBieHHE CMEUICHHS PAaBHOBECUS NPU H3MEHEHMHM BHEUIHUX
BozaeiictBuil? [lpunnun Jle-llatense.

11.1.4. TunoBbIie TeCTOBLIC 3aaHUA
Tema «JjieMeHTbI XHMHUYECKOH TEPMOAMHAMHUKY M TEII0BbIe 3PPEeKThl XUMHUYECKHUX

peakuuin»
1. Ilpu oxucnenun 10,8 r cepebpa Bbemwioch 1,58 k/[x Ttemna. Haiitu sHTampnuo
o0pa3oBaHUs OKCHIa cepedpa AH006P(A920).
a) — 20,5 xJIx/mob;
6) 31,6 xJIx;
B) - 31,6 x/[>x/Moub ;
r) 44,8 xJIx .
2. DHTANBNUS 00pa3oBaHHUS aMMHaKa (AH006p(NH3)) cocrapisieT — 46,19 x/lx/monb. Kakoit
00BeM a3ota (H.y.) BCTYIUT B peakiuto, eciu Beiaenutcs 18,41 kJ[x Temnors?
a) 4,46 m;
6) 4,46 M*;
B) 3,98 m;
r) 4,46 M.
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3. Omnpenenure usmeHeHue sHeprun I'mo6ca peakuun CHypy + |y = CHaley + Hlpy mpn
CTaHJAPTHBIX YCIOBUSAX. BO3MOXKHO 1 poTEeKaHUE peakiuu (CT.y.)
a)AGOxp: 39,49k /1:x, HEBO3MOIKHO;
0) AGOXp = - 39,49 kJI>x, BO3BMOXHO;
B) AGoxp = - 43, 8 xk/[>x/MOJIb, BO3MOXKHO;
T) AGoxp = 45,5 x/[x, HEBO3MOXXHO
4. Omnpenenutre u3MeHeHue sHepruu ['mOOca M HampaBieHHE NPOTEKAaHUS PEaKUUU IPU
cTaHAapTHBIX yenoBUAX. MNOyy + 2Cpagur) = MN + 2 CO(p.
a)AGOXp= 192 xJI>x B 0OpaTHOM HaInpaBJICHUH;
6) AG%kp = — 192 kJIX, B PSIMOM HAIIPABIICHHAL;
B) AG’xp = 384 kJIK/MOJIb, B IPSIMOM HAIIPABICHHH;
r) AGOXp =—259 k/Ix, B IpsIMOM HaIlpaBJICHUU.
5. Peakuus mpotekaer mo ypaBHEHUIO SiOyy) + 2Cqpagury = Sig + 2CO(y. Onpenenure
M3MEHEHHE SHTPOIUHU IIpH CT.y. OGbsCHUTE XapakTep n3aMeHeHus AS’xp.
a) AS’xp = 360,82 J[/K; yBelIMunBaeTCs, T.K. BHIACISCTCS a3,
0) ASOXp = 360,82 JIx/K-Monb yBenuuuBaeTcs, T.K. 00pa3yercss KpeMHHUIA;
B) ASOXp =-360,82 I:x/K ymensbmiaercs, T.K. 00pazyrorcs 60jee MpoCcThie MOJIEKYJIbL;
r) AS°xp =0 JI/K He H3MEHSETCS, T.K. HE H3MEHSETCS KOJIMUECTBO BEIIECTBA B XOJIE
PEaKIH.
11.1.5. TunoBble 3a1aHus 1JI51 KOHTPOJIbHOIH PadoThI

KOHTPOJIBHAS PABOTA
TEMA «PACTBOPBI DJIEKTPOJIUTOB»
Bapuant Nel
1.IlmotHOCTH 26% pactBopa KOH pasna 1,24 r/em®. Crombko Moeit KOH COJIEPKUTCS B 271
pactBopa?
2.Haiitu pH 0,001M pactBopa KOH, cuuTas quccoruaiuio moaHou.
3.0npenenuTh KOHIEHTpaluioo HOHOB Bojaoposaa B 0,01M pactBope H,S, yuuThIBas TOJIBKO
MIEPBYIO CTYNEHb AUCCOLMALINH, 111 KoTopor K, =1- 107,
4.PaccuntaTh crenenp auccounanuu HpS no nepsoii crynenu, ecinu K, ==1- 107,
5.Moxno nu npurotouts 0,01M pactBop CaF,, ecnu npousBeieHue pacCTBOPUMOCTH TaHHOM
conu paBHO 410717
6.3anucath B MOJEKYJIIPHOM U HOHHO —MOJEKYJISIPHOM BHJI€ YpaBHEHHE pPEaKIUU
Na,S + H,SO, —
Bapuant No2
1.Kakas macca NaOH conepxurcs B 200mmn 0,2M pactBopa?
2.0npe/enuTh KOHIEHTPALHIO HOHOB Boxopoza B 0,01M pacreope HCN, ecimu K= 6,510,
3.YeMy paBHa KOHLIEHTpaLs THIPOKCH] —MOHOB B pacTBope, ecau pH=11.
4.PactBopumocts CaCOs; mpu 35°C paBma 6,9-10° Monb/1. BblUHCINTS NMpOM3BENCHHUE
pacTBOPUMOCTH COJIH.
5.3anucath B MOJEKYJISIPHOM H HOHHO —MOJEKYJIIPHOM BHJIE€ YpaBHEHHE peaKIUuu
Zn(NO3); + KOH —
6.Hamucats MOJIEKYJISIpHBIE U HOHHO-MOJICKYJISIpHBIe ypaBHeHus ruaponu3a FeCls u ykaszars
KHCJIOTHOCTb CPEJIBI.
Bapunant Ne3
1. Paccumrare npoueHTtHyo KoHueHTpauuto 0,2M pactBopa HCI, npuHSB IUIOTHOCTB
pactBopa 1 r/em’.
2. Onpenenuth, B kakoM u3 pactBopo 0,01M HCI wmm 0,01M HCNpH cpenst Gonbiie?
OTBeT NOATBEPAUTH PACUETOM.
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3. Beruncnuts pactBopuMocTh B MOb/T 1 [IP Ni(CN),, ecmu B 500Mi1 BOABI pacTBOpsieTCs
2,09-10'8 T OTOM COJIH.

4. OnpenenuTh KOHLEHTPAIUIO TUAPOKCHI —MOHOB B pacTBope, pH koTtoporo pasen 8.

5. MOXHO I MPHUTOTOBHTH PacTBOp, cojaepskaimii ogHoBpemenHo Ba(OH), u HCI. Otser
MOJITBEPAUTH PEAKITUSMU B MOJICKYJISIPHOM U MOHHO-MOJICKYJIIPHOM BH/IE.

6.3anucath MOJIEKYJSIPHOE M HOHHO — MOJIEKYJIIPHOE YpaBHEHHME pPEaKIUu TUIPOIH3a
Na,COs.

Bapuant No4

1. Paccuntars mpouenTtHyto koHmeHtpauuto 0,1M pactBopa Na,COs mnpuHsB IUIOTHOCTH
pactBopa paBHoOil 1 r/em’.

2. Onpenenuth KOHLIEHTpauuio noHoB Bogopoaa u pH B 0,001M pactBope H3BO3, yuursiBas
TOJIbKO MEPBYIO CTYNEeHb AUCCOLMAIINH, JIJIs1 KoTopoi K= 6,75.10'10.

3. pH pactBopa paBHo 5. OnpeeuTh KOHIIEHTPALIUIO THIPOKCU-MOHOB.

4. Vcxons W3 TNpOU3BEACHUS PACTBOPUMOCTH KapOoHaTa Oapus, HalWTH  €ro maccy,
coaepxainryrocs B 100MJI HACBIILIEHHOTO PacTBOpPA.

5.Hamucate MonekynspHbie U HOHHBIE YpaBHEHUS Mexay cyiabbuaoM HaTpus (NaxS)u
COJIIHOW KMCIJIOTOM.

6. Harncats MOJICKYJIIpHBIE M HOHHO-MOJICKYJIIpHbIE ypaBHeHus ruapoiusa SNCl, u ykaszars
KUCIIOTHOCTH cpefibl. OOBSCHHUTH, MOYeMy NpH pacTBopeHuHu Takux coieir kak SnCl, u ZnCl,
pacTBOp MOJKUCISIIOT?

Bapunant Ne5

1. Ckonbko rpammoB NaOH nano B3sath s npurotosienus 400mn 2M pactBopa?

2. Crenensp aucconmaiuu yroiasHo# kucinotsel HoCO3 mo nepsoii ctynenn B 0,05M pactBope
paBHa 2,1.10’3. BbIYMCIUTh KOHCTAHTY JUCCOLMALMU IO IEPBOU CTYIIEHHU.

3. Ompenenutes pH 0,05M pactBopa H2COs3, yuuTsiBasi 1UCCOIMALIUIO TOJIBKO MO TMEPBOM
CTYIICHHU.

4. Onpenenuth KOHIEHTpaIuio ruapokcu-uoHoB B 0,01M pactBope Ba(OH),, ans koToporo
CTENeHb IMCCOIMAIUY paBHA 1.

5. Byner mu npotekath peakius mexay pactBopamu AGNOs u KBr? Otser moarBepanTs npu
MOMOIIN MOJIEKYJISPHBIX U HOHHO-MOJIEKYIIIPHBIX YpaBHEHUI.

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

11.2. TunoBble KOHTPOJIbLHBbIE 33aJaHHUs WJIM HHbIe MATEPHAJIbI, HEOOXOAUMMBIE sl
OLICHKM 3HAHUI, YMeHHIi, HABBIKOB U (MJIM) ONBITA B X0/I¢ MPOMEKYTOYHOI aTTecTaluu Mo
AUCIHHUIJIMHE

DK3aMeH TPOBOJUTCS B TECTOBOM M YCTHO-NIMCBMEHHOW (opMmMe Mo BCceMy MarepHany
M3y4aeMoro Kypca «Xumus»

DK3aMeHAI[MOHHBIN OUJIET COEPKUT 5 BOIIPOCOB U3 Pa3HBIX TEM Kypca.

IK3AMEHANIMOHHBIE BUJIETbHI

DK3AMEHAIMOHHBIN BUJET N1
Kageopa 11BInX
Hucuunauna Xumus
1. 3amuTa MeTauIOB OT KOPPO3uH. MeTauTH4eCKUe TTOKPBITHS.
2. CKOpOCTh XHMHUYECKUX PEaKIIUH.
3. ITo ypasuenuto peakimu PCls )+ Clyy2 PCls onpenenuts:
a) TOMOT€HHOM WJIM T€TEPOTreHHOM SIBJIIETCA JIaHHAsl CUCTEMA;
0) B KaKOM HaIlpaBJICHUU CMEIIAETCS paBHOBECHE TIPOIIeCCa: P MOBIIICHUH TaBJICHHUS; TIPH
Harpesanuu (AHy p = -88 xJIx);
B) BbIpaskeHHs KOHCTAaHT K, u K¢; cootHomenne mexny K, n K
4. CocTaBUTh CXEMY raJiIbBAaHUYECKOIO 3JIEMEHTA, B KOTOPOM IIPOTEKAET peaKIus
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Zn +Sn* =Zn** + Sn  Hammcats KaTOAHBIT M aHOAHBII poriecchl, paccuntats DJC,
ecim [Zn*]=0,0001, [Sn**]= 0,01 (Moub/m)
5. Onpenenuts pH 0,001M pacteopa HCI.

9K3AMEHAIIMOHHBINA BUJET N 2
Kadheopa 11BIuX
Hucyunauna Xumus
KoHncTanTa XMMH4ecKOro paBHOBECHUS ¥ 3aBUCUMOCTD €€ OT TeMIIepaTyphl.
. DIEKTPOXUMHUYECKHE METO/IBI 3AIIUTHI METAIJIOB OT KOPPO3HH.
. CocTaBbTe MOJIEKYJISIPHOE U HOHHO-MOJIEKY sipHOE ypaBHeHUs peakun AGNO; + Kl =
. MeTooM MOHHO-3IIEKTPOHHOTO OanaHca moaodpaTh KO3()PHUIMEHTH B YPAaBHCHUH PEAKITHH.
VYka3aTh OKHCIIMTEINb, BOCCTAHOBHUTEIb U HalpasiieHue npoTekanus peakuun KMnO4 + KBr +
H,SO4 — MnSQO, + Br, + K;SO4 + H,0.
5. JlyxxeHas jkene3Has IUIACTHHA C HAPYIIEHHBIM MOKPBHITUEM HAXOJIUTCS BO BIAYKHOM TPYHTE.
CocTaBbTe cXeMy KOPPO3UOHHOTO TAIbBAHMYECKOTO 3JIEMEHTA U 3alTUIINTE YPABHEHUS
MPOTEKAIOIIUX PEAKIUH.

BwN e

3K3AMEHAIIMOHHBINA BUJET N 3

Kadheopa 1BIuX

HAucyunauna Xumus
1. CkopoCTh XUMUYECKHX peakiuii. @akTOpbl, BIHUIOMINE Ha CKOPOCTh XUMHUUECKUX PEAKIIHH.
2. DnekTpoaHbIe MOTeHIIUaNbl. Y paBHeHue HepHera.
3. B kontakte Haxomsarcs CO m Mn. CocraBbTe CXeMy KOPPO3HOHHOTO TallbBAHHYECKOTO
9JIEeMEHTa WM 3alMIIUTe yYpaBHEHHUS MPOTEKAIOUINX DPEaKIHMid, €clid H3JeNue U3 STUX METAIIOB
HaXOJUTCS B KUCIION Cpee.
4. BeraucnuTh pacTBOPUMOCTH (MOJb/1T) B Bojie AQ2COsHa ocHoBanuu 3Hadenust [1P
5. ana o6patumas peakiusgs 2NO(T) + Oa(r) 2 2NO2(T)
B kakom HampaBlIeHUU CMECTHTCS PaBHOBECHE IPH:
a) 100aBJICHUY KaTalnu3aTopa;
0) yBeIM4YeHHH OOIIIEro AaBICHUS;
B) yBenmmuennn KorneHTpau NO(T)? OTBeTsl 000CHOBATS.

9K3AMEHAIIMOHHBINA BUJIET N 4

Kageopa 1BInX

Hucyunauna Xumus
1. Knaccudukanus peaxkiuii OKUCIEHUSI-BOCCTaHOBIICHHS.
2. 'anbBaHUYECKHE PJIEMEHTHI.
3. Bo ckompko pa3 yBemumuurcs ckopocTh mpsamoil peakmuu PClygy + Clywy 2 PClsy) npu
NOBBILIEHUM J1aBJIeHMs B 4 paza?
4. 3anucarh peaklyy, MPOTEKAIOIIME Ha JJIEKTPoJax HpH padoTe TajabBaHUYECKOIO 3JIeMEHTa
Ni | Ni%, 0,01momb/1 || Cu®, Imons/m | Cu. 3amucarh ypaBHEHHE TOKOOOpPAa3yIOIIEH peaKluy,
yKa3aTh MOJIIPHOCTH AJIEKTPOI0B. PaccunTars 3.11.C. 2IeMeHTa.
5. OnuHKOBaHHas JKele3Has IUIACTHHA C HApYIIEHHBIM MOKPBITHEM HAaXOJUTCS BO BIAKHOM
atMocepe. CocTaBbTe CXeMy KOPPO3MOHHOTO rajlbBaHUYECKOIO AJIEMEHTA U 3alHUIINTe
YPaBHEHHUS MIPOTEKAIOIUX PEAKLUH.

D9K3AMEHAIIMOHHBINA BUJIET N5

Kageopa 1BInX

Hucyunauna Xumus
1.Mexanusm xuMuueckou peakuuu. [Ipocteie u ciaoxkHble peakuu. JIumutupyromas craaus.
['oMOreHHbIe U TeTePOreHHble XMMUYECKHE IPOLIECCHI.
2. OKucnuTeNnbHO-BOCCTAaHOBUTENNBHBIE peakiuu. Knaccudukanus OBP.
3. Paccuuraiite pactBopumocts CaCQOs, , ecnu ero [1P = 4,8-10'9.
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4. MeTo10M HOHHO-3JICKTPOHHOTO OanaHca rnoaoepute KodQpGUIUEeHTH B YpaBHEHUH PEaKIHH.
VKaXKUT€  OKUCIUTEIh U BOCCTAHOBUTEIb.

NaCrO, + PbO, + NaOH — Na,CrO4 + Na,PbO, + H,0
5. 3ammcath peakIyM, NPOTEKAIOIIME HA 3JIEKTPoJax MpHu paboTe TalbBaHHMUYECKOTO AJIEMEHTA
Mn | Mn*, 0,01M || Ni**, 0,1M | Ni. 3anmcars ypasnenue TokooGpasyiomeil peakiui, yKa3arh
HOJIIPHOCTB 3JIEKTPOoA0B. Paccunrats 3.71.c. 37€MeHTa.

11.3 IlepeyeHb BONPOCOB M 3a{aHUM AJIS MOATOTOBKH K IK3aMEHY
(OIIK-5: UOIIK-5.1, UOIIK-5.2)

1. OcHOBHBIE 33aKOHBI XMMHUU (COXPAaHEHHME MAacChl, NMOCTOSHCTBA COCTaBa, SKBHUBAJICHTOB.
I"a3zoBbie 3akoHbl (ABoraapo, MenpaeneeBa-Knanelipona,...). IlapiuanbHbie JaBieHUS Ta30B..
3akoH HKBHUBAJIEHTOB. OCHOBHBIE NOHSATHUS XMMHUU (aTOM, XUMHYECKMHM 3JIEMEHT, H30TOIIbI,
MOJIEKYJIa, HOH, CBOOOHBIN pajiKai, MOJIb U SKBUBAJICHT).

Xumnueckasi popmyrna. AOCONIOTHBIE U OTHOCHUTEIIBHBIE MAacChl aTOMOB. ATOMHasi €IUHHIIA
Maccbl. Yucno ABoraapo. OTHocuTenbHash MOJEKyJsipHas Macca. Monb. MousipHas wmacca.
OKBUBAJIEHTHI Pa3IMYHbIX KJIACCOB BEILIECTB.

2. Tepmonunamuueckas cuctema. Bunel cuctem. CocTtosiHue cucteMbl. BHyTpeHHsIs sHeprus u
SHTANBNHUS  cUcTeMbl. lIpakTMdueckoe TNpUMEHEHUWE OTUX  BeaWuyuH. llepBbli  3aKOH
TEPMOJAMHAMUKH. DHTAIBIHS. DHAO - U 3K30TEPMHUUYECKUE PEAKLIUH.

Cranpaptabeie ycnoBusa. CrangapTHble cocTosiHUS. CTaHAApTHBIE SHTAIBIUH O0Opa30BAHUS
MPOCTHIX U CJI0KHBIX BELIECTB. DHTPONHUS U TEPMOJNHAMUYECKAS BEPOSTHOCTb.

3akoH ['ecca m ero cnencrBusa. Tepmoxumuyeckne ypaBHeHHs. PacueT TernoBeix 3¢ dexron
XUMUYECKHUX peakuuii. DHTpomnus. BTopoll 3aK0H TepMOJNHAMUKHU. Y CIIOBHE CaMONPOU3BOJIBHOIO
IIPOTEKaHUs MPOLIECCOB U TEPMOJUHAMUUECKOE PaBHOBECHE B U30JIMPOBAHHON cucTeMe. DHeprus
['n66ca. YciaoBus caMONpPOU3BOJIBHOTO IPOTEKaHMs IPOLECCOB M PAaBHOBECHS B 3aKpPBITHIX
cucremax. @a3oBble paBHOBECHS. OHEpreTHdeckas JauarpaMMa peakuuu. TpeTuil 3aKoH
TEPMOJIMHAMHUKH. AOCOIIOTHas SHTPOIUS MPOCTBIX U CIOXKHBIX BEIIECTB. ODHTPOIUITHBIE
quarpaMmbl MHAMBHYyaJbHBIX BellecTB. Bo3pacranue (yObUIb) SHTPONMM B 3aBUCHUMOCTH OT
CTPOEHHUSI BEIIECTB, NMpH (PAa30BbIX Nepexojax U B XMMHUYECKMX peakuusx. CBsA3b 3HEPruu
aKTHBAIMHU C TETUTOBBIM 3¢ dexTom. OOpaTumMbie 1 HEOOPATUMBIE MPOIIECCHI. Y CTIOBUS U3MEHEHUS
HanpaBiIeHUus OOpaTUMBIX XMMHYECKHUX pPeaKkUui. DHTAIbMUUHBIA U SHTPONMMUHBIA (DaKTOPBHI.
Temnepatypa unBepcuu peakuuu. CBsi3b CTaHAApTHOM dHepruu [ nO0ca peakiuu ¢ ee KOHCTAaHTOM
paBHOBecHsl. 3aBUCUMOCTb KOHCTaHThI paBHOBecHs OT TemmepaTypbl. CTaHmapTHas cBOOOJHAs
sHeprus ['mb6ca oOpa3zoBaHMs BEUIECTB M pacueThl CTaHAAPTHBIX AHepruil I'mbbca XuMuyeckux
peaKunii.

3. Kunernka xumuueckux peakuuil. CpenHsii U MrHOBEHHas CKOpocThb peakuuu. CKOpocTb
TEeTEPOreHHBbIX pPEAKUUN. 3aKOH JAEWCTBUS MacC. 3aBUCHMOCTbH CKOPOCTH OT KOHLEHTpaluu
pearenToB. Ilopsakum peakunuu. KoHcTaHTa ckopocTH. OHEprus akTHUBALlMU  IIpoLEcca.
AKTHBUpPOBaHHBIA KOMIUIEKC. AKTHUBHBIE MOJEKyNbl (pacmpeneneHue MakcBeuia). DHeprus
AKTHBALIMHU, NIEPEXOTHOE COCTOSIHME M aKTUBUPOBAHHBIM KOMILJIEKC HA IMPUMEPE OJHOCTATUNHON
peakuuu. BnusHue Temmneparypbl Ha CKOpPOCTh XuMudeckoi peakuuu. [IpaBuno Bant-I'odda.
YpaBHeHne AppeHuyca. ODHEprus akTUBALUU M MPEAIKCIOHEHIUAIBHBIM  MHOXHUTENb - HX
¢usnueckuit cMbici. ['OMOTE€HHBII U reTeporeHHbl karanu3. ['omoreHHbI KaTanus. BausHue
KaTaJln3aTropa Ha SHEpreTHUecKuil 6aprep npsMoi U 0OpaTHOM XUMUYecKol peakuuu. Karanus u
XUMHYECKOE paBHOBecHE. | eTeporeHHbIl Karaau3 MU ero ocoOeHHocTH. JlocTomHCTBa U
HEJOCTaTKU 3TOro BUAA KaTanu3a. [IpoMexyTouHblE COEJUHEHHUS B IE€TEPOr€HHOM KaTalu3e.
Bnusaue karanuzaropa Ha E, 1 ckopocTH ipsiMoit 1 oOpaTHOM peakiuit. [TpuHIMn moABUKHOTO
(muHamuyeckoro) paBHoBecusi Jle-Illarenbe. OOpartumble peakuuu. 3aKoH JACHCTBHS Macc U
koHcTaHThl paBHOBecusi K¢ m K,. Mx cooTHomeHue nis TOMOIEHHBIX Ta3000pa3sHBIX MU
KOHJCHCUPOBAHHBIX cHUCTEM. MexaHu3M M CTaJuiHOCTh peakuuil. MonekynsspHOCTh (HOPSAOK)
3JIEMEHTAPHBIX CTAAUU U AHArpamMmbl E, - MyTh MHOTOCTAIUMHON peakiuu. JInMuTupyromas
cragus. CBA3b KOHCTAaHT CKOPOCTEH M SHEPruil aKTUBAIMU NMPSMOW U OOpaTHOM XHMMHYECKOM
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pPEaKIMu COOTBETCTBEHHO C KOHCTAaHTOH paBHOBECHS M TEIUIOBHIM A(P(HEKTOM pEeakiuu.
Oco0OeHHOCTH TETEepPOreHHOI0 PAaBHOBECUS M MaTEeMaTHYECKOMl 3amucu KOHCTAaHT DPaBHOBECHUS
reTEPOreHHBIX XUMUYECKUX PEaKIIUU.

4. Teopus >neKTPOIUTHYECKON Aucconuanun AppeHuyca. CTerneHb U KOHCTAHTa JMCCOIUAIIH.
Buner xonnenrpamnuii. Pacuer cremenm nucconmanuu u pH pacTBOpoB Ha mpumepe ciaabbix
KHCIIOT M oOcHOBaHuM. [luccommanus snektpoautoB. MonHoe mnpousBenenue Bonbl. [llkana
KHCJIIOTHOCTH. He#TpanbHble, KUCIbIE U 1Ien0YHbIe pacTBOpbl U X pH. CiocoObl moAKUCICHUS
U TOJLIEIaYMBaHUS BOAHBIX pacTBOpoB. CrocoObl BbIpakeHUs KoHLeHTpauuid. CryneHuartas
JUCCOLMAIUS AJIEKTPOJIMTOB B pacTBopax. KoHCTaHTHl auccouluanuy KHUCIOT UM OCHOBaHUM.
OCHOBHBIE, KUCTIBIE U CPEHUE COJIH.

3akonbsl Payns. DOymuockormuss W Kpuockomus. OcCMOC M OCMOTHYECKOE JaBJICHHE.
I'maponus coneit. I'maponus comneid. CteneHb U KOHCTaHTa rujiposin3a. CTyneH4YaTblid THAPOIIU3.
BnusiHue temneparypsbl, pa30aBiieHUsT U OJHOMMEHHBIX MOHOB Ha Tuaponus cosieid. Koncranrta
ruapoausa. pH cpensl npu ruaponuse cosneid. CABUT paBHOBECHUS IIPU THAPOIIHU3E.

['ereporeHHoe paBHOBECHE OCAJOK - HACHIIIEHHBI pacTBOp TPYAHO PacTBOPUMOIO
3JIEKTPOJIUTAa. MeXaHU3Mbl pacCTBOPEHUSI MOHHBIX KPUCTAIJIOB U MOJISAPHBIX MOJEKYI. [[BrKymas
cuiia pouecca pactBopenusi. Conpparanus u ruapatanus. TernoBbie 3 (HeKTsl pacTBOPEHHS.

[IP. YcnoBust ocaxaeHust U pacTBOPEHHUsI 3JIEKTPOJUTOB. HachlllleHHbIE, MEPEChIILIEHHbIE 1

HEHACBIILICHHBIE pacTBOpbI cosieil. KoMriuiekcHble coenuHeHus. Jluccoumanus KOMIUIEKCHBIX
COEeIMHEHUI.
5. JIBOMHOM 3JIEKTPUUECKHI CIOM M MEXaHW3Mbl BOBHUKHOBEHUSI CKayKa MOTEHI[MAIA HA TPaHUIe
pasnena  snekTpon/pactBop.  Bomopoausiii  snextpon.  CTaHmapTHBIE — OKUCIMTEIBHO-
BOCCTAHOBUTEJIbHBIC MOTCHIHAIBI. BUIBI 3JIEKTPOOB U UX OKUCIUTEIHHO-BOCCTAHOBHUTEIIbHbBIC
noteHuuansl. @opmyna Hepucra. Konuentpaunonusiii snement. Cszp DIC ¢ u3MeHeHHEM
sHeprun [mOOca MW KOHCTAaHTOW pPaBHOBECHS OKUCIUTEIHLHO-BOCCTAHOBUTENBHBIX PEAKIUH.
["anpBaHMYECKHE 3JIEMEHTHI. DIEKTpoiu3. 3akoHbl 3nekTponu3a Dapanes. Uucno Dapanes.
Brixox mo Toky. IlepenampsikeHue. DJIEKTPOIU3 C MHEPTHBIMH U PACTBOPUMBIMHU AHOJAMHU.
O6ocHoBaHME BBIOOpA DSIEKTPOIHBIX MONypEaKlUidi Ha OCHOBE WX AJIEKTPOJHBIX MOTEHIIHAIIOB.
Buasl koppo3uu. Kopposust ¢ BOIOpoIHON U KUCTOpOAHOM nenonspuzanueid. CrocoObl 3aluThl
METAJNIOB OT KOPPO3UH

PersiamMeHT npoBeaeHUs MPOMEKYTOYHOM aTTeCTAllUM B (pOpMEe KOMIILIOTEPHOI0

TECCTHPOBaAHUSA
Koa-Bo 3apannii B 6aHke Kon-Bo 3apanmii, npeabsiBiasieMbIX
Bpemsi Ha TecTUPOBaHHE, MUH.
BOIIPOCOB CTY/IEHTY
He menee 100 He menee 2() 90

[TonHbIl (OHA OLIEHOYHBIX CPEACTB IS MPOBEACHHUS MPOMEXKYTOUYHOM aTTecTaluu B
(opMe KOMIBIOTEPHOTO TECTUPOBAHUSI pa3MelIeH B OaHKe BOIPOCOB JaHHOTO Kypca TUCIUTUINHBI
B CJ10 Moodle / eLearning Server 4G DUOC HI'TVY.

B xoJe MOATOTOBKM K MPOMEKYTOYHOHW aTTeCcTalMy OOYYaIONIMMCS TPEIOCTaBIISETCS
BO3MOXXHOCTB HpOﬁTI/I TECT CaMOITPOBEPKH. Tect AJId CaMOITPOBEPKH MO JUCHUIIIIMHE pasMCIICH B
C10 Moodle / eLearning Server 4G DUOC HI'TY B cBOOOHOM AJISl CTYI€HTOB AOCTYIIE.
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YTBEPXIAIO:

Hupexrop nacturyra XTuM
Manynesuy JXX.B.
“ 7 202 T

Jucr aAKTyaJIu3anuu paﬁoqeifl NnporpaMMmbl TUCIHUIIJINHBI

«___ b1.B.9 Xumusn »

HHACKC I10 y‘-Ie6HOMy IJjiany, HQaUMCHOBAHUE

JJIA ITIOATOTOBKH 6aKaﬂaBpOB/ CHCI_[I/Ia.HI/ICTOB/ MarucCTpoB

Hamnpagsnenue: {mmdp —nazpanue} 13.03.03 «DHepreTuueckoe MaIMHOCTPOCHUE

HampasieHHOCT:  «TemmoBbie SHEPTETUYECKUE YCTAHOBKI
dopma oOyueHHUss OvHas
I'ox mauana nmoarorosku: 2021

Kypc 1
Cemectp 2

a) B pabGouyro nporpamMmy He BHOcATCS u3MeHeHus. [IporpamMmma akTyanu3upoBaHa AJis

20 r. Hayaja nOArOTOBKH.
0) B paGouyro mporpammy BHOCSITCS CIAEAYIONINE U3MEHEHUS (yKa3aTh Ha KaKou roj
HayvaJa MOJTOTOBKH):

1) ;

3)
Pa3zpabotuuk (n): bopucosa I'.H., k.X.H., TOIIeHT

(®UO, yuenas creneHb, yueHOE 3BaHHE)

«_» 2021 r.
PaGouas mporpamma nepecMoTpeHa u oj00peHa Ha 3acelaHuu Ka(eaphl
poTOKOJI Ne OT «_ »
2021 1.

3aBenyromuit kadenpoit  B.M. Haymon

Jucrt AKTyaJIU3alMi IIPUHAT HA XPAHCHUEC:

3aBeyromuii Beimyckaromiei kadgeapoit YuT/] XpynkoB C.H.
« » 2021 r.
Metognueckuii otneir YMYVY: « » 2021 r.
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