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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 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 NpU H3y4yeHUH OOLICHAYYHBIX U
CHEIMAIBHBIX JUCIHMILINH, a TAKXKE JIJIs pelIeHHUs MpoPeCCHOHATBHBIX 3a/1a4;

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

— F'OTOBHOCTb CTYACHTOB K OpraHU3alluu CaMOCTOSITEIIbHOMN JeATEABHOCTU A PCUICHUA

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.

JlucuuniuHa OCHOBBIBa€TCS Ha 0a30BBIX 3HAHUAX, MOJTYYCHHBIMU CTYIACHTAMH IPHU
W3YYEeHUU XUMUH, GU3NKA U MAaTEMaTUKU B Kypce cpelHel MKobl. /I yCBOSHUS AUCIIUILITUHBI
CTYJEHT JIOJDKEH BJIaJIeTh XUMHUYECKON TEPMUHOJIOTHEN; TOHUMATh CMBICI XUMUYECKUX (popmyI
U CHMBOJIOB, WHIECKCOB U KOIP(PUIMEHTOB B XUMHUYECKUX YpPAaBHEHUAX pEaKIUN; UMETh
IpeJICTaBICHUsT 00 OCHOBHBIX KJlacCaX HEOPraHMYECKHUX COEIUHEHMH; MOHUMAaTh pa3inydue
MEXIYy XUMUYECKUMH U (PU3NYECKUMH SIBICHHUSMHU; HWMETh TMPEACTAaBICHHE 00 aTOMHO-
MOJICKYJIIPHOM YUYE€HUH;, UMETh HABBIKW PEIICHHS MPOCTEHIITNX PACYCTHBIX 3a]1a4.

HMucuumnuHa  «XuUMHS» — SBISETCS  OCHOBONOJAramoomied Juis  HM3ydeHus  psaa
OOIIEeHAYYHBIX W CHEUUaTbHBIX TUCIUIUIMH, CBS3aHHBIX ¢ XxuMmued. [Ipumepom Takoi
JUCLUIIMHBL SIBIIAETCA «DKOJOTUS», T/I€ HUCIHOJIb3YIOTCS YMEHHS M HaBBIKH, IOJIyYEHHbIE
CTyJIGHTaMH TIpU HW3YYEHWU XUMHUU U PEIIeHUH pacyeTHbIX 3amad. B Kkypce xumuu
3aKJIaJbIBAIOTCS OCHOBBI MOHUMAHHUS CYIIHOCTH U BBISBJICHUS MPUYUH MPOTEKAHUSI XUMUUYECKUX
MPOIIECCOB, UYTO B JaJbHEUIIEM WCIONB3YeTCS TMPU HW3YYECHUW TaKUX AUCIUIUIMH, Kak
«Qxonorus», «MatepuanopeneHuey, « ['epmouHaMuKa U TeIIoNepeaaya u ap.

PesynpTaThl OOydeHMS, TOJYYCHHBIC MPU OCBOCHUHW JUCIUTUIMHBI, HEOOXOIUMBI TIPH
M3YYEHUHU CIEeNYIOIMX AUCHMIUINH: «JQKojorus», «Marepuanosenenuey, «TepmoauHamMuka u
TeIuionepeaadya» u ap.

OCOOCHHOCTBIO JIUCLMIUINHBI SIBISIETCS MPOBEICHHE JIabOpaTOpHBIX padoT, dYTO
MO3BOJISIET MPUOOPECTH CTYACHTAM HABBIKM Pa0OTHI C XUMHUYECKHUMH pEareéHTaMu, MOoCyIou U
npuOopaMu, OCYIIECTBISATh XMUMHUYECKUN HKCIEPUMEHT W TPOBOAWTH IEPBUYHBIC HAYYHBIE
uccienoBanus. B maboparopHble pabOThl BBEICHBI JJIEMEHTHI, TOBBIMIAIOIINE HWHTEPEC
CTYJEHTOB K HUM M HX II03HABATEJIbHYIO AaKTHUBHOCTb. JIJis TOBBIIIEHUS MO3HABATEIbHOMN
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AKTUBHOCTH CTYJICHTOB W NPHOOPETECHUS UMM TEPBHYHBIX HABBIKOB HAYYHOT'O HCCIICIOBAHHS B
KJIaCCHYeCKHe 1abopaTopHbIe pabOThI BBEJICHBI AJIEMEHTHI HAYYHOTO HCCIEAOBAHUS, & UMEHHO:
a) CaMOCTOSTEIhHO TOA00paTh PEAKTUBBI JUIS MPOBEICHUS TOW WM WHOW peakiuw; O)
OOBSCHUTH, MOYEMY MPOTEKACT OJHA PEAKIUs M HE NPOTEKaeT JApyras, 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(U3HYECKOTO Pa3BUTHS, WHIUBUIYAIBHBIX BO3MOKHOCTEH M COCTOSIHHS 3JIOPOBBSI TAaKHUX
oOyJaronuxcs.

3. KOMIIETEHIIMU OBYYAIOLIEI'OCS, POPMUPYEMBIE B PE3YJIbTATE
OCBOEHMSA JMCIAIIJIMHBI (MOAYJISA)
[Tpouecc u3yueHuss AMCUUIINHBI (MOYJs1) «O0IIas XUMUS» HaIIPaBJICH Ha!

- (hopMHpOBaHKE AIEMEHTOB cleayronux komnerennuid B coorserctBuu ¢ OITOIT BO 1o
HanpapiieHuto  moarotoBku  (cmemuanibHOcTH) — 23.05.01  «HazemHBIE — TpaHCIOPTHO-
TEXHOJIOTHYECKHUE CPEJICTBAY!

a) obmenpodeccuonansubix (OIIK): OITK-1.

Taonuua 1- ®opmuposanue KomnemeHyuil OUCYUNTUHAMU

Haumenosanue
OUCUUNTIUH,
dopmupyroujux Cemecmpol, hopmuposanus Komnemenyuil OucyunIUHAMU
KomnemeHyu1o
CO8MECHIHO

OIIK-1 1 2 3 4 5 6 7 8

Xumus (B1.B.5) v

Haueprarenbnas
reoMeTpHs U v v v v
UHKCHEpHas

rpaduka (51.5.2)

Bgenenue B
CIIEUAIBHOCTD v
(b1.B.3)

Okonorus (b1.B.7) v

Maremaruka
v v v
(b1.b.9)

Teoperuueckas v
mexanuka (b1.5.12)

®usuka (b1.5.13) v v

CormpotusiieHue
MaTepHalioB v v
(51.5.19)

MarepuanoseeHue v
(b1.621)

DIEeKTPOTEXHHUKA,
3NEKTPOHHKA U v v
ANEKTPOIPUBOT
(b1.5.26)

T'uapasnuka u
THIPOITHEBMOIIPHUBO/ v
(b1..27)




Haumenosanue
OUCUUNIUH,
opmupyrouwjux
KoMnemeHyur
COBMECHO

Cemecmpul, hopmuposanus KomnemeHyuii OUCYUNTUHAMU

OIlIK-1

Teopust MEXaHU3MOB
u mammmH (b1.5.31)

TepMoauHamMuka u
TerIonepeaada
(b1.5.32)

JeTtanu MamuH u
OCHOBBI
KOHCTPYHPOBAHHS
(b1.5.34)

Hanexuocts
MEXaHUYECKUX
cucreM (b1.5.37)

Texnonorus
MIPON3BOJICTBA
aBTOMOOMJIEH U
tpakTopoB (b1.5.41)

Brinonnenue,
IIOJITOTOBKA K
MpoLEIype U 3aIuTa
BKP (B3./1.1)




IHNEPEYEHD IIVTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110 JUCHUIIJIMHE, COOTHECEHHBIX C
IINTAHUPYEMbBIMH PE3YJIbTATAMHU OCBOEHMHS OIl

Kox n OueHoYHbIE CPeCTBA
HAaUMCHOBAaHUEC
Kox v HanmenoBanue
KOMIICTCHIHH HHAUKATOpa H.Ha}mpyeMble pe3yJabTaThbl oﬁyqennﬂ Mo JUCIHMIIJINHE Te]cymero HpOMe)RyTO‘lHOﬁ
AOCTHIKCHU A KOHTPOJIA arTecTanuu
KOMIIETCHIIUHN
OIIK-1.
CnocobeH CTaBUTh U I(/)IOHK'l'l' 3 B
CYILECTBIISAECT HATh: :
PELLIATH HIDKEHEPHRIC 1 nocyTL:HOBKy " - OCHOBEI Ywmers: METO H;Iil:;; aHaam3a Bonpocer s
HAYYHO-TEXHUUYECKHE 3a/1a41 . - QaHAJIM3UPOBATH A MTHCHEMEHHOTO
N peLIeHNE UHKEHEPHBIX | HEOPraHWYECKOM ¥ HaBBIKAMH - Baganus K
B cepe cocit U Hay4YHO- OpraHNYECKON XUMUN 1 YHpaBIIATL TIpaBJIEHHS MMACEMEHHBIM JK3aMeHa
NpOQeCCHOHATL O TEXHUYECKHUX 3a/1a4 B ;[ﬁg aHaI3a XUMITICCKIMH inﬂnqecmw KOHTPOJILHBIM (20 Gmneros)
JIEATENBHOCTH U HOBBIX cbepe paspaGoTKn S nporeccamu B chepe npotteccamu 5 cdhepe a6oIT) aM 10 Bormpock! 11t yCTHOTO
MEKANCTHIITMHAPHBIX MEPCIIEKTUBHBIX TpoIIecCOB B chepe MpOdeCCHORALHOM npogeccnommﬁog paSIleHaM cobeceoBanN Ha
HalpasJIeHNH C HA3EMHBIX P pe JIeATEITIBHOCTH, p p aKk3amene: omersl (20
HCIIOB30BAHIEM HpO(l)eCCI/IOHaJ'.ILHOI/I JIEATENBHOCTH GHeToR)
€CTCCTBEHHOHAYHEIX, TPaHCIIOPTHO- JEATEILHOCTH;
MAaTeMaTHYECKUX U TEXHOJIOTHICCKIX
CpencTB

TEXHOJIOTHYECKUX MOJIEIIEN




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 OUCYUNIUHBL O 6UOAM 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, KOHCYJIbTALMHU MO AUCIUIIIUHE 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 padora/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 s5K3aMeHy (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 pPaMKax 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 padoTta [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 pPaMKax 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 ¥ 9HEPTHUs aKTUBAIlUU Tpolecca.
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 pa6ora Ne 3.1
CKOpOCTbh XMMHUYECKUX PEAKLINM.
noaroroska k JIP
Xumuyeckoe paBHoBecue. BrnusiHue 2 2 [6.3.4] crp. 3-17, 33-37
TEMIIEPATYpPbl HA CKOPOCTh XUMHYECKOM - ' '
peakuuu
IMOATOTOBKA 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
IIOATO0TOBKA K JICKIUAM
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
IIOAr0TOBKA K JICKIIUAM JICKIIHUA-O0BACHCHU
HOIK-1.1 Tema 5.1 OKHCTHTENBHO- 0ATOTO eKIl eKIUs-00bACHEHUE C
1 1 6.1.1 (ctp. 251-292); YaCTUYHBIM
BOCCTAaHOBHTCIIEHBIC PCAKIIH 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 (c1.96-110) 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
MOATOTOBKA 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

Kputepun oneHuBaHus pe3yJabTaTOB 00yUeHH

Onenka Onenka Onenka Onenka
Kox n Kon u HanmeHoBaHue «HEY/IOBJETBOPHUTEIbHO» | «Y/IOBJIETBOPUTEILHO» / «xopouo» / «OTJIIUYHO» /
HAaUMCHOBaHUE WHINKATOPA NOCTHKCHU S / «He 3a4TeHO» «3a4TCHO» «3a4TEHO» «3a4YTEHO»
KOMIETeHIIMH KOMIIETEHIMH 0-59% 60-74% 75-89% 90-100%
OT max peUTUHTOBOM OT Max pPEUTUHTOBOM OT Max pPEUTUHTOBOM OT max peUTUHTOBOU
OIIEHKH KOHTPOJIS OIICHKH KOHTPOJISA OIICHKHU KOHTPOJIS OIIEHKH KOHTPOJIS
OIIK-1.

CriocoOeH CTaBUTh
U pelaTb NHKEHEPHbIE
1 HAYYHO-TCXHUYCCKUEC
3amauu B chepe coei
po¢heCCHOHATBHOM
JACATCIBHOCTHU U HOBBIX
MEXKAUCIMIUTAHAPHBIX
HaIpaBJIEHUN C
HCIOJIb30BAaHHEM
€CTEeCTBEHHOHAYYHBIX,
MaTEeMaTHYECKUX U
TEXHOJOTHYCCKHUX
Mozenei

HOIIK-1.1. OcymecTBisieT
MOCTAHOBKY U PEIlICHHE
MHKCHEPHBIX U HAY4IHO-
TEXHUYECKUX 337184 B chepe
pa3pabOTKH MepCHEeKTUBHBIX
Ha3eMHbBIX TPAHCIIOPTHO-
TEXHOJIOTHUECKUX CPEICTB

He criocoGeH ycBOUTH METOIBI
00pabOTKHU IKCIIEPUMEHTAIBHBIX
JAHHBIX, B TOM YHUCIIe
CTaTHCTUYECKHE; TPaBHIa
MpeCTABICHUS
9KCIICPUMEHTAIBHBIX JIAHHBIX,
3MEKTPOXUMHYCCKUAE METOIbI
MONy4eHUsI HU3NKO-XUMHUECKIX
JTAHHBIX, METOIUKH PEIICHUS
TEPMOANHAMUIECKHX,
KHHETHYIECKHUX U JPYTHX 3a/1a4
XUMHA

Cnabo 3HaeT METObI
00paboTKH
IKCIIEPUMEHTAIBHBIX JIAHHBIX,
B TOM YHCJIE CTAaTUCTHYECKUE;
MpaBHIIa IPEACTABICHHS
IKCIIEPUMEHTAIBHBIX JIAHHBIX,
ANEKTPOXHUMHUUYECKUE METOIBI
MOy49eHust GU3NKO-
XUMHYECKUX TaHHbIX,
METOIMKH PELICHHS
TEPMOTUHAMHUCCKHX,
KUHETUYECKUX U JPYTHX 3a/1a4
XUMHHA

3HaeT MeTo.Ibl 00paboTKN
IKCIIEPUMEHTATBHBIX
JTAHHBIX, B TOM YHCIIE
CTAQTUCTHYECKHUE; IPABHIIA
HpeCTaBICHHS
IKCHEPUMEHTAIBHBIX
JTaHHBIX,
NEKTPOXHUMHUUECKUE
METO/IbI MOTy4YeHUs (HH3HKO-
XUMHYECKHX JaHHBIX,
METO/IMKHU PEIICHHS
TEPMOIMHAMUYECKHX,
KUHETHYECKHX M JAPYTHX
3a/1a4 XUMUH

YBepeHHO 3HAET METOAbI
00paboTKH
9KCIIEPUMEHTAIBHBIX JaHHBIX,
B TOM YHUCJIE CTAaTUCTHYECKUE;
MIpaBHJIa IPEACTABICHHS
9KCIIEPUMEHTAIBHBIX JaHHBIX,
JNMEKTPOXUMHUUECKUE METOIBI
MOTy4eHust GU3NKO-
XAMHYECKUX JAaHHBIX,
METOJIUK! PEIICHHS
TEPMOANHAMHYECKHX,
KHHETHYECKHX U JPYTHX 3a/1a4
XUMHHU
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6. YYHEBHO-METOAUYECKOE OBECIIHEYEHUE JUCHUIIJINHBI
6.1.YueOHasi iuTepaTypa, NevyaTHble H31aHUA OUOJIMOTEedHOro (poHaa

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 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.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'muaka HJI. OOmas xumus: YueOuuk ans OakanaBpoB / H.JL I'mumka; Ilon
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. AnekceeBa. — Huwxuuii Hosropos, 2020. — 159
C.

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

B crmcox «Metoanueckue ykasaHHs, PEKOMEHIAIMN U JAPYTrue MaTepUajbl K 3aHATHIM)
BKITIOYAIOTCS METOJWYECKHE YKa3aHWS W PEKOMEHJIAIMHM TI0 IPOBEICHHUIO JITA0OPATOPHBIX H
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 U JTAOOpaTOpHBIM paboTaM M MHAMBHIYAIbHBIE 33aJaHUS 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. Maiynesuu, I'.A. [Tannuesa, T.B. CazontheBa / H. Hosropop,
HI'TY um. P.E. Anekceesa. 2010. — 49 c.

6.3.1.3. bopucosa I'.H. OcHOBHbBIE 3aKOHOMEPHOCTH 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 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/
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http://www.ecorussia.info/ru
http://znanium.com/
http://www.polpred.com/
http://www.viniti.ru/
http://uisrussia.msu.ru/
http://www.studentlibrary.ru/
https://e.lanbook.com/
https://biblio-online.ru/

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
https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
http://www.philosophy.ru/
http://sophist.hse.ru/data_access.shtml
http://sophist.hse.ru/data_access.shtml
http://www.ncva.ru/

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
yueOHbIE ayJUTOPUH sl | YEIL.;
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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https://www.nntu.ru/sveden/accenv/

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
JIEKITUOHHOTO U
CEMHHAPCKOT0 THIIA,
TPYIIIOBBIX H
WHINBUAYAIEHBIX
KOHCYJIbTalluH,

2 TEKYILEro KOHTPOJIST 1
IIPOMEXKYTOUHOMN
arrecrauuu (Kadeapa
"IIpousBoacTBEHHAS
0€30IMaCHOCTD, YKOJIOTHS U
xumus" r. Huxaui
Hogropon, Kazauckoe 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 1
CEMHHAPCKOT0 THIIA,
TPYIIIOBBIX H
WHIUBUAYAITEHBIX
3 KOHCYJIbTalluH,
TEKYILEro KOHTPOJIST ¥
IIPOMEXYTOUHOMI
aTTectauuu (kadeapa
"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:

-OaLIbHO-PEUMUH208a51 MEXHOI02USl OYEHUBAHUS (NPU HATUYULL);

- 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.MeToauueckue yKa3anus /sl 3aHATHIA JIEKIIHOHHOT0 THNA

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 JIaGopPaTOPHBIX
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 U HpI/IO6peTeHI/I$I UMH
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 OJHON PEaKLUU M HE IPOTEKaHWe APYroW, Ha MEpBBINA B3IIIA[
oJ00HOH, peaKIny;

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

[ToaroToBKy K Kax10i 1abopaTopHON paboTe CTyAEHT AOJDKEH HauaTh C O3HAKOMIICHHUS C
IUTAHOM 3aHATHS, KOTOPBII OTpakaeT coAep KaHue MPeI0KEHHON TEMBI.

[Tocne BBIMONHEHUS KaXI0W J1abopaTopHO pabOThI CTYASHT O(QOPMIISET OTYEeT, B
KOTOPOM YKa3bIBAalOTCS LeIM palboThl, XOA pabOThl, JAeTCsi PUCYHOK M OIMCAHUE YCTAHOBKH,
Ta0JIMLa YUCICHHBIX PE3yJIbTaTOB, BBIYMCIEHUS U BBIBOBI.

IIpu oueHnBaHUM 1a00OPATOPHBIX PaObOT YyUUTHIBAETCS CEAYIOLIEe:

— Ka4eCTBO BBIMOJHEHHSI AKCIEPUMEHTAIBHO-TIPAKTHYECKOW YacTH paboThl H
CTENEeHb COOTBETCTBHSI PE3YIbTATOB paOOTHI 3alaHHBIM TPEOOBAHUSIM;

- Ka4ecTBO O(OpPMIICHHSI OTYETA MO padoTe;

- KayeCTBO YCTHBIX OTBETOB HAa KOHTPOJIbHBIE BOIIPOCHI IIPH 3aILUTE 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. camocTosiTenpHas paboTa CTYJEHTOB C MCIIOJIb30BaHMEM yYeOHBIX MOCOOMH, JeKIMHA 1
KOHCYJIbTAIMM MpernojaBaTelis P BHIITOJIHEHUU UMH KOHTPOJIbHBIX 3aaHUH.

10.5. MeToau4eckue yKa3aHusi 0 CaMOCTOSITeIbHOI padoTe 00y4aromuxcst

CamocrosTenbHass pabora oOecrneyuBaeT MOATOTOBKY OOydaromlerocss K ayIuTOPHBIM
3aHIATHSIM ¥ MEPOIPHUATUSIM TEKYIEro KOHTPOJS U MPOMEKYTOUHOM aTTECTallMH MO H3y4aeMou
TUCITUTUINHE. Pe3ynbTaThl 3TOW TOJTOTOBKH MPOSBISIOTCS B aKTHBHOCTH OOYYaroOIIerocs Ha
3aHATHSIX UM B KayeCTBE BBIMOJIHEHHBIX MPAKTHUECKUX 3aJaHUil U Jpyrux ¢GopM 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, HaBBIKOB M (WJHM) ONBITA B XOAe¢ 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 munoeswix 3a0anuii:

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 CaMOIIPOU3BOJIBHOTO TMPOTEKaHWsSI peakuuud Mpu
CTaHJAapPTHBIX YCIOBUAX
2KMnOg4 + 16HF = 2MnF; + 5F; + 2KF + 8H,0
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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, JIM00 BOCCTAHOBUTEND SBIISIIOTCS TAKKE U CpeﬂOﬁ. O6OCHy1>iTe
Ha OCHOBAaHMHU CTAHAAPTHBLIX OKHCIIMTCIBbHO-BOCCTAHOBHUTCIBHBIX ITOTCHIMAJIOB BO3MOXHOCTbH
IMPOTCKAHUA JAHHBIX peaKHI/If/’I.

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 — BoccTaHoButeleM. 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 IKBUBAJIEHTHONH MacChl MeTaJJIa
TUIMOBBIE KOHTPOJIBHBIE BOITPOCHI:
1. Henb paboTsl
2. [Mops ok BeIMOTHEHHS PabOTHI
3. O6paboTKa FKCIIEPUMEHTAIBHBIX JAHHBIX
4. AHanu3 pe3yabTaToB
5. Cxema yCcTaHOBKH
6. Haiiti sxBUBasIeHTHYIO Maccy cepbl B coenuHeHus X HyS; SO3; FeSO,4; CuSO:s.
7. OT 4ero 3aBHCHUT SKBUBAJECHT XMMHUUYECKOTO AJIEMEHTA: 1) OT BaJICHTHOCTH; 2) BCeraa
SIBJISIETCSI IOCTOSTHHOM BEJIMYMHOM.

8. Cxonpko 3xBuBaieHTOB coaepkutcs 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. ct.?

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

11. Mbimbsik oOpa3yer ABa OKCHJIA, U3 KOTOPBIX OAMH COAEPXKUT 65,2 % (Macc.) MbIIIbsKa,
a apyroit — 75,7% (macc.) Mbimbsika. OnpeaenuTh SKBUBAJIICHTHBIE MAcCChl MBIIIBSIKA B 000MX
ciydasix. Hanmrcats pOpMyITbl COOTBETCTBYIOIIUX OKCHJIOB.

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

13. Kak ompenenuTh SKBHBAJICHT OKCHJA, €CIM H3BECTEH OSKBHBAJICHT JJIEMEHTA,

COCJIMHUBIIETOCS C KHCIOPOJIOM?

14. Jlatb onpeneneHus 5KBUBAJICHTA YJIEMEHTA, SKBUBAJIICHTHON MacChl.

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

11.1.3. TunoBbie BONPOCHI (3a1aHNs) JIsl YCTHOT0 (MMCHbMEHHOT0) ONpoca
JIEKIIUA
Tema: CkopocTh XMMHYECKHX peakuuii. XHMHYeCKOe PAaBHOBECHE.

THUIIOBBIE BOITPOCBI JJd TI'PYHIIOBOI'O OBCYXJIEHUSA HA
JIEKIIMOHHbIX 3AHATUAX:

1. Yo Ha3bIBaIOT CKOPOCTHIO XMMHUECKOHN peakiuu?

2. Kakue ¢akTopsl BIUSAIOT Ha CKOPOCTb XUMHUYECKON peakiuu?

3. Kak 3aBHCHT CKOpPOCTh XWMHYECKOW pPEAaKIMH OT KOHICHTPALUU pearupyrommx
BeulecTB? Hanummre KHHETUYECKOE YPABHEHUE PEAKIUU.

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 ompenenuTs HamnpaBi€HHE CMEUICHUS DPABHOBECUS MNPH HM3MEHEHUHM BHEIIHUX
BozaeiictBuil? [lpunnun Jle-llatense.

11.1.4. TunoBbIie TeCTOBLIC 3aaHUA
Tema «JjieMeHTbI XMMHU4€CKOH TEPMOAMHAMHUKY H TeI10BbIe 3G (P eKThl XMMHYECKUX

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)) cocraBisieT — 46,19 k/[x/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 1T TpoTeKaHuE 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.

29



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. 3anmcath peakuuy, NpOTEKAIOIINe Ha HIIEKTPOJax MpH paboTe ralbBaHMYECKOro aneMenTta Mn
| Mn**, 0,0IM||Ni**, 0,IM |Ni. 3ammcars ypaBHeHue TOKOOGpasyIOllel pEAKIMH, YKa3aTh
HOJIIPHOCTB 3JIEKTPOoA0B. Paccunrats 3.71.c. 37€MeHTa.

11.3 IlepeyeHb BONPOCOB M 3a{aHUM AJIS MOATOTOBKH K IK3aMEHY
(OIIK-1: MOIIK-1.1)
1. OcHOBHBIE 33aKOHBI XMMHUU (COXPAaHEHHME MAacChl, NMOCTOSHCTBA COCTaBa, SKBHUBAJICHTOB.
I"a3zoBbie 3akoHbl (ABoraapo, MenpaeneeBa-Knanelipona,...). IlapiuanbHbie JaBieHUS Ta30B..
3akoH HKBHUBAJIEHTOB. OCHOBHBIE NOHATHS XMMHUH (aTOM, XMUMHUYECKHM 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 BEIIECTB.

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

Cranpmaptaeie ycnoBusa. CranmapTabie cocTosiHHs. CTaHZapTHBIE SHTAIBIUN OO0pa30BaHHA
MPOCTHIX U CJI0KHBIX BELIECTB. DHTPONHUS U TEPMOJNHAMUYECKAS BEPOSTHOCTb.

3akoH ['ecca m ero cnencrBusa. Tepmoxumuyeckne ypaBHeHHs. PacueT TernoBeix 3¢ dexron
XUMUYECKUX peakuuii. DHTponusa. BTopoil 3akoH TepMOAMHAMUKH. Y CIIOBHE CAMOIIPOU3BOJIBHOIO
IIPOTEKaHUs MPOLIECCOB U TEPMOJUHAMUUECKOE PaBHOBECHE B U30JIMPOBAHHON cucTeMe. DHeprus
['n66ca. YciaoBus caMONpPOU3BOJIBHOTO IPOTEKaHMs IPOLECCOB M PAaBHOBECHS B 3aKpPBITHIX
cucrtemax. @a3oBble paBHOBECHS. OHepreTHdeckas auarpaMma peakiquu. TpeTuil 3aKkoH
TEPMOJUHAMHUKHU. AOCONIOTHAS OHHTPOMHS TPOCTHIX M CIOXKHBIX BEIIECTB. DHTPOMHIHBIE
quarpaMmbl MHAMBHYyaJbHBIX BellecTB. Bo3pacranue (yObUIb) SHTPONMM B 3aBUCHUMOCTH OT
CTpOEHHS BemIlecTB, MpH (a30BBIX MEPEeXojaX M B XHUMHUYECKUX peakuusx. CBA3b IHEPrUH
aKTHBAIUHU C TEIUIOBBIM 3¢ dexTom. OOpatuMble 1 HEOOPATHUMBIE MPOIECCHI. Y CIIOBUS H3MEHEHUS
HaAIpaBlIeHUs OOPAaTUMBIX XUMHUYECKHX peaKiuil. DHTANbIMUUHBIA W SHTPOMUNHBIA (PaKTOPHI.
Temnepatypa unBepcuu peakuuu. CBsi3b CTaHAApTHOM dHepruu [ nO0ca peakiuu ¢ ee KOHCTAaHTOM
paBHOBecHsl. 3aBUCUMOCTh KOHCTAHTHI paBHOBecHs OT TeMmreparypbl. CTangapTHas CBOOOJHAs
sHeprus ['mb6ca oOpa3zoBaHMs BEUIECTB M pacueThl CTaHAAPTHBIX AHepruil I'mbbca XuMuyeckux
peaKunii.

3. Kuneruka xummueckux peakiuil. CpeaHsss U MTHOBEHHash CKOpPOCTh peakiuu. CKopocTb
TETEPOTEHHBIX peakuuid. 3aKOH AEHCTBUS MacC. 3aBUCHUMOCTb CKOPOCTH OT KOHUEHTPALMHU
pearenToB. Ilopsakum peakunuu. KoHcTaHTa ckopocTH. OHEprus akTHUBALlMU  IIpoLEcca.
AKTHBUpPOBaHHBIA KOMIUIEKC. AKTHUBHBIE MOJEKyNbl (pacmpeneneHue MakcBeuia). DHeprus
aKTHBAIMH, [IEPEXOJHOE COCTOSIHUE M aKTUBUPOBAHHBIM KOMIUIEKC HA MPUMEPE OJHOCTATUNHOMN
peakuuu. BnusHue Temmneparypbl Ha CKOpPOCTh XuMudeckoi peakuuu. [IpaBuno Bant-I'odda.
VYpaBHeHne AppeHuyca. DHEprusi akTHMBAllMM M NPEIIKCIOHEHIMATbHBIA  MHOXHUTEIb - MX
¢uznueckuit cMbici. ['OMOTE€HHBIN U reTeporeHHbld KaTanu3. ['omoreHHbld KaTanus. BausHue
KaTajan3aTopa Ha SHepreTudeckuii 6apbep mpsaMoii u oOpaTHON xumMHdeckoi peakiuu. Karanus u
XUMHYECKOE paBHOBecHE. | eTeporeHHbIl Karaau3 MU ero ocoOeHHocTH. JlocTomHCTBa U
HEJOCTaTKU 3TOro BUAA KaTanu3a. [IpoMexyTouHblE COEIUHEHHS B IE€TEPOr€HHOM KaTajau3e.
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 111 TOMOIE€HHBIX ra3o00pa3sHbIX MU
KOHJCHCUPOBAHHBIX cHUCTEM. MexaHu3M M CTaJuiHOCTh peakuuil. MonekynsspHOCTh (HOPSAOK)
3JIEMEHTAPHBIX CTAAUU U AHArpamMmbl E, - MyTh MHOTOCTAIUMHON peakiuu. JInMuTupyromas
cragus. CBA3b KOHCTAaHT CKOPOCTEH M SHEPruil akTHBALUU MPSIMON M OOpaTHOW XUMHUYECKOU
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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 Appenuyca. CterneHb U KOHCTaHTa TUCCOLMAIIUU.
Buner xonnenrpamnuii. Pacuer cremenm nucconmanuu u pH pacTBOpoB Ha mpumepe ciaabbix
KHCIIOT M oOcHOBaHuM. [luccommanus snektpoautoB. MonHoe mnpousBenenue Bonbl. [llkana
KHCIIOTHOCTH. HeWTpanbHbIe, KUCIBIE U MIeI0YHbIe pacTBOPHl U ux pH. CriocoObl MOAKUCICHUS
U TOJLIEIaYMBaHUS BOAHBIX pacTBOpoB. CrocoObl BbIpakeHUs KoHLeHTpauuid. CryneHuartas
JUCCOIMAIUS DJIEKTPOJIMTOB B pacTtBopax. KoOHCTaHTBI UCCONMALMA KHUCIOT W OCHOBaHUHU.
OCHOBHBIE, KUCTIBIE U CPEHUE COJIH.

3akonbl Payns. DOymuockomusi .  kpuockomusi. OcMOC M OCMOTHYECKOE JaBIICHHE.
I'maponus coneit. I'maponus comneid. CteneHb U KOHCTaHTa rujiposin3a. CTyneH4YaTblid THAPOIIU3.
BnusiHue temneparypsbl, pa30aBiieHUsT U OJHOMMEHHBIX MOHOB Ha Tuaponus cosieid. Koncranrta
ruapoaunza. pH cpensl npu ruaponuse coseid. CBUT paBHOBECHUS IIPU THAPOJIU3E.

['eTreporenHoe paBHOBECHE OCaJOK - HACHIIICHHBI pPacTBOpP TPYAHO PaCTBOPUMOTO
3JIEKTPOJIUTAa. MeXaHU3Mbl pacCTBOPEHUSI MOHHBIX KPUCTAIJIOB U MOJISAPHBIX MOJEKYI. [[BrKymas
cwta miporiecca pactBopenus. CosbBaranus u ruaparaius. Ternossie 3QGeKThl paCTBOPSHUS.

[IP. YcnoBust ocaxaeHHs U PacTBOPEHHUsS 3JEKTPOJUTOB. HackhlllleHHbIE, MTEPEChIICHHbIE U

HEHACBIILICHHBIE pacTBOpbI cosieil. KoMriuiekcHble coenuHeHus. Jluccoumanus KOMIUIEKCHBIX
COEeIMHEHUI.
5. JIBOMHOM 3JIEKTPUUYECKHI CIOW M MEXaHW3Mbl BOBHUKHOBEHUS CKAayKa MOTEHIIMANIA Ha TPAHUILIE
pasnena  snekTpon/pactBop.  Bomopoausiii  snektpon.  CTaHmapTHBIE — OKUCIHTEIBHO-
BOCCTAHOBUTEJIbHBIC MOTCHIHAIBI. BUIBI 3JIEKTPOOB U UX OKUCIUTEIHHO-BOCCTAHOBHUTEIIbHbBIC
noteHuuansl. @opmyna Hepucra. Konuentpaunonusiii snement. Cszp DIC ¢ u3MeHeHHEM
sHeprun [mOOca W KOHCTAaHTOM pPaBHOBECHUS OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIUH.
["anpBaHMYECKHE 3JIEMEHTHI. DIEKTpoiu3. 3akoHbl 3nekTponu3a Dapanes. Uucno Dapanes.
Brixox mo Toky. IlepenampsikeHue. DJIEKTPOIU3 C MHEPTHBIMH U PACTBOPUMBIMHU AHOJAMHU.
O6ocHoBaHME BBIOOpA DJIEKTPOIAHBIX MOTypEaKlUi Ha OCHOBE WX AJIEKTPOJHBIX MOTEHIHAIIOB.
Buasl koppo3uu. Kopposust ¢ BOIOpoIHON U KUCTOpOAHOM nenonspuzanueid. CrocoObl 3aluThl
METAJNIOB OT KOPPO3UH

PersiamMeHT npoBeaeHUs MPOMEKYTOYHOM aTTeCTAllUM B (pOpMEe KOMIILIOTEPHOI0

TECCTHPOBaAHUSA
Koa-Bo 3apannii B 0aHke 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 SUOC HI'TY B cBOOOIHOM AJIsl CTYI€HTOB JOCTYIIE.
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YTBEPXJIAIO:
Hupexrop nacturyra XTuM

_Manynesuu K.B.
« ” 202 T

Jucr aAKTyaJIu3anuu paﬁoqeifl NnporpaMmbl TUCHUIIIMHBI

«___ Bb1.B.5 Xumusn »

HHACKC I10 y‘-Ie6HOMy IJjiany, HQaUMCHOBAHUE

ISl TIOATOTOBKH OaKanaBpoB/ CIICIIHATINCTOB/ MaTUCTPOB

Hanpasnenue: {mmdp — naspanue} 23.05.01 «HazemHble TpaHCTIOPTHO-
TEXHOJIOTUYECKUE CPEICTBAY
HamnpaBrneHHOCTB: « ABTOMOOWIIH U TPAKTOPBI»
®opma oOyueHust  ouHas
['ox mavana moarotosku: 2021

Kype 1
Cemectp 1

a) B pabouyto mporpamMmmy He BHOCATCS n3MeHeHus. [IporpamMma akTyanusupoBaHa JJist

20 r. Hayaja nOArOTOBKH.
6) B pabouyro nporpammy BHOCATCA CeayIOIUe N3MEeHEeHus (yKa3aTh Ha KaKOW ToJ
HayvaJa MOJATOTOBKH):

1) ;

3)
Pa3zpaboTtuuk (1): bopucona I'.H., k.x.H., 101IeHT

" (®UO, yueHas CTeNeHb, YIEHOE 3BaAHKE)

« » 2021 r.
PaGouas mporpamma nepecMoTpeHa u oj00peHa Ha 3acelaHuu Ka(eaphl
poToKoJI Ne OT «__»
2021 r.
3aBenyronuit kageapou B.M.Haymos

JIMeT akTyanu3auuM NPUHSIT HA XpaHeHuUe:

3aBenytoriuii Beiyckaromieit kageapoit AuT A.B.Tymacos
« » 2021 .
Meroanueckuii otaen YMYV: « » 2021 .
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