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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. YyeOHasi JucHUIIMHA (MOAYJIb) «XMMH» BKJIKYeHA B 00s3aTebHbII NIepeueHb
JUCIUIUINH 00s3aTeIbHOM dYacTh 00pa3oBaTEeNIbHON NporpamMmbl BHE 3aBUCHMOCTH OT €€
HarpaBjaeHHOCTH (mpoduiis). JucuumimHa peanu3yercs B COOTBETCTBHHM C TpPeOOBaHUSMU
®I'OC, OII BO u VII, no 1anHOMY HanpaBJIEHUIO TOATOTOBKH.

JlucuuIuinHa OCHOBBIBaeTCS Ha 0a30BBIX 3HAHUAX, MOJYYEHHBIMHU CTYACHTaMH IpH
U3y4eHUH XUMHH, (PU3MKU U MAaTEeMaTHKHU B Kypce cpefHel MKoJbl. [ yCBOSHUs AMCHUIUINHBI
CTYAEHT JOJDKEH BJIJIETh XMMUYECKON TEPMUHOJIOTHEHN; TOHUMATh CMBICT XUMHUECKUX (popMys
U CHUMBOJIOB, HMHJIEKCOB M KO3(Q(UIMEHTOB B XUMHUECKHMX YPaBHEHUSAX pEaKLUud; HMETh
IpeJICTaBICHUsT 00 OCHOBHBIX KJlacCaX HEOPraHMYECKHUX COEIUHEHMH; MOHUMAaTh pa3inydue
MEXIY XUMUYECKUMH U (U3NYECKUMHU SBICHUSIMM; HMETh MPEACTaBlIeHHEe 00 aTOMHO-
MOJIEKYJISIPHOM YY€HHMH; UMETh HaBBIKU PEIICHUSI TPOCTEHIINX PACUETHBIX 3a/1a4.

HucuumnuHa  «XuUMHS»  SBISETCS  OCHOBONOJAramoomled Juis HM3ydeHus  psaa
OOIIeHAayYHBIX M CHEUUANbHBIX JTUCHMIUIMH, CBA3aHHBIX ¢ xumued. [Ipumepom Takoif
JUCLUIUIMHBL  SBIISIETCS «OKOJIOTUS», T/I€ HCHOJB3YIOTCS YMEHHS W HaBBIKM, IOJYYECHHBIE
CTYAGHTAaMH TpU M3YyYEHHMH XUMHHM U peIIeHUH pacuyeTHhIX 3agad. B Kypce xumuu
3aKJIQJBIBAIOTCSI OCHOBBI IOHUMAHUS CYIIHOCTH U BBISBICHHS IPUYMH MPOTEKAHU XUMHUYECKUX
IPOLECCOB, YTO B JaJbHEHMIIEM UCHOJIb3YeTCSI MPU HU3YYEHUU TaKUX JUCLMIUIMH, Kak
«MarepuanoBeneHue», « TeXHOIOrUsI KOHCTPYKIIMOHHBIX MaTepHaJioB U JIp.

Pesynbrarel 00yueHHS, MOJy4YEHHBbIE IPU OCBOCHMM JUCIUIUIMHBI, HEOOXOIUMBI IMpU
U3YYEHUU CIEAYIOUIMX JTUCHUIUIMH: «Jkojorusy», «Matepuanosenenue», «TexHonorus
KOHCTPYKLIMOHHBIX MaTE€PUAIOB» U Jp.

OCOOCHHOCTBIO JIUCLMIUINHBI SIBISIETCS MPOBEICHHE JIabOpaTOpHBIX padoT, dYTO
MO3BOJISIET MPUOOPECTH CTYAEHTaM HaBBIKM PAa0OThl ¢ XMMHYECKUMH peareHTaMu, MOCyAol u
npubopaMu, OCYHIECTBIATh XUMHMUYECKHH SKCHEPUMEHT W TPOBOIHMTH IEPBUYHbBIC HAy4YHBIC
uccinenoBanus. B maGopaTopHble paboThl BBEACHBI AJIEMEHTHI, IOBBIMIAIOIINE HHTEPEC
CTYACHTOB K HMM M HMX II03HABAaTEIbHYK aKTUBHOCTb. [l MOBBIIMIEHUS IO3HABaTEIbHOU
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AKTUBHOCTH CTYJICHTOB W NPHOOPETCHUS UMM TCPBUYHBIX HABBIKOB HAYYHOTO WCCIICIOBAHHS B
KJIaCCHYeCKHe 1abopaTopHbIe pabOThI BBEJICHBI AJIEMEHTHI HAYYHOTO HCCIEAOBAHUS, & UMEHHO:
a) CaMOCTOSTENbHO TOA00paTh PEaKTUBLI JUIS TMPOBEICHUS TOW WIM WHOW peaknuu; 0)
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.

Pabouast mporpamMma JUCHUILIMHBI «XUMUS» I HHBAJIUIOB U JIMI] C OrPaHHYCHHBIMH
BO3MOXKHOCTSIMH  3JIOPOBbsI  pa3padaThIiBacTCsl HWHIAMBUAYAIBHO C YYE€TOM OCOOCHHOCTEH
NCUXO(U3HYECKOTO Pa3BUTHS, WHIUBUIYAIBHBIX BO3MOKHOCTEH M COCTOSIHHS 3JIOPOBBSI TAaKHUX
oOyJaronuxcs.

3. KOMIIETEHIIUA OBYYAIOUIETI'OCsl, ®POPMUPYEMBIE B PE3YJIbTATE
OCBOEHMs JTUCHUIIVIMHBI (MOY JI51)
[Tpouecc u3yueHus: AMCUUILIHNHBI (MOYs) «O0IIast XUMUS» HAIIPaBJICH Ha!

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

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

Taoénuya 1- Dopmuposanue KomnemeHyuil OUCYUNTUHAMU

Haumenoganue
OUCUUNTIUH,
dopmupyrouwux Cemecmpul, hopmuposanua Komnemenyuii OuCyUnIUHAMU
KoMnemenyuio
CO6MECMHO

OIIK-1 1 2 3 4 5 6 7 8

Xumus (b1.5.8) v

Matematuka (b1.5.5) v v v

HaueprarenbHas

réoMeTpusa u ‘/ ‘/ ‘/ ‘/

WHXXeHepHas rpaduka
(b1.5.6)

Teopernueckas v
mexanuka (51.5.12)

®usuka (b1.5.13) v v

MaremaTtudeckas
cratuctuka (b1.5.14)

\

ConpoTuBicHHe v
marepuanos (b1.5.17)

Hccnenosanne
onepanuii (51.5.20)

MartepuanoseneHue
(b1.B21)

TexHonorus
KOHCTPYKLIMOHHBIX v
marepuanos (b1.5.23)

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

Merponorus,
CTaHIAPTHU3AIMS U v
ceprudurarys
(b1.5.27)




Haumenosanue
OUCUUNTIUH,
dopmupyrouwux
KomMnemenyuio
COBMECHHO

Cemecmpyl, popmuposanus KomnemeHyuil OUCYUNIUHAMU

OIIK-1

Teopust MEXaHU3MOB U
manmt (51.5.28)

I'mppasnuka u
TUPONHEBMOIIPUBO/L
(51.5.29)

Teopus xonedanuit
(51.5.30)

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

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




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

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




4. CTPYKTYPA U COAEP KAHUE JUCIIUIIJIMHBbI

4.1 PacnipenesieHue TPYA0EMKOCTH JUCIUILIMHBI 110 BUIaM PadoT Mo ceMecTpam
OO6mass TpynOEMKOCTh AUCHUIUIMHBI cocTaBisieT 4 3adeTHblx enuuui, 144 waca,
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: 22
1.1. AyauTopHasi pa6oTa, B TOM YHcJe: 16 16
3aHsTHS JIeKIUOHHOTO THNA (JI) 8 8
3aHATHS ceMuHapckoro tuna (I13-cemunapsbl, mpakTHYECKUe
3aHSTUA U JP)
nabopatopHbie pabotsl (JIP) 8 8
1.2.BHeayauTOpHasi, B TOM YHcJIe 6 6
kypcoBas padota (npoekt) (KP/KII) (koHCynbTanus, 3ammra)
TEKYLUI KOHTPOJIb, KOHCYJIbTALMH 110 TUCIHUIIIIMHE 4 4
KOHTaKTHas paboTa Ha npomekyTodHoM KoHTpouse (KPA) 2 2
2. Camocrositeasnasi padora (CPC) 113 113
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 yLIe6HI:IX 113 113
HOCO6HI7[, IIOArOTOBKA K J'Ia60paTOpHLIM " MPAKTHUYCCKUM 3aHATUAM,
KOJUTOKBUYM U T.JI.)
[ToaroToBka k sK3aMeHy (KOHTPOJIb) 9 9




4.2. Coaep:kanue AUCUUILTUHBI, CTPYKTYPHPOBaHHOE 110 TeMaM

Tab6anna 4-Conep:kanue JUCHUILUINHBL, CTPYKTYPHPOBaHHOE 110 TEMaM CTY/ICHTOB 3204HO0i (popMbI 00y4deHH

Bunel yueonoi padoTsl

Ilnanupyemsle
KonrakTHas
(KOHTpOJIMPYEMBbIe) 6 ® HanmenoBanmue Peanmnsanus HaumeHnoBanue
adora =
pe3yJIbTaThI P = E o HCII0JIb3yeMBbIX B paMKax pa3pabdoTaHHOIO
OCBOEHHSI: u o |2 o|l8e|l58F AKTHUBHBIX U IIpakTHyeckoi DJ1eKTPOHHOTO
anMeHOBaHMe Pa3/ieioB, TeEM < S| 2 S| = > .
rxoa YK; OIIK; IIK pasi > 5 Z = 37|38k o Bux CPC HHTEPAKTHUBHBIX MOArOTOBKHU Kypca
- =) S o
U MHAUKATOPbI = = E 2 E § = (93 oOpa3oBarejbHBIX | (TpyaoeMKkocTh B | (TPYAOEMKOCTH B
= 2ol E = call?
JI0CTHKEHUSA 218 = = § ] = TEXHOJIOT Ui yacax) qacax)
. s
KOMIIeTeH N = l% =] é‘ 80 =
1 CEMECTP
Pa3nen 1 Beenenvie. OCHOBHBIE 3aKOHBI XUMHUH
[IpopaboTka sekiuii B JICKIUA-00BICHEHHE C
Tema 1.1 Beeaenue. OcHOBHBIE 3aKOHBI 02 6 y4eOHOM TIOCOOHH YaCTUYHBIM
XUMUU ' [6.2.1] cTp.10-14, HpUBJIeYeHHEM (HOPMEI
[6.2.2] cTp.8-15 IICKyccuH, Oecenbl
Hroro no 1 paspeny 0,2 6
Pasnen 2 XumMuueckasi TEpMOANHAMUKA
Tema 2.1 OCHOBHBIE TTOJIOKEHHUS, IpopaboTKa JeKuuii B JIEKIHA-00BACHEHHE
3JIEMEHTBI XUMHYECKOH TEPMOIMHAMUKY y4e6HOM ITOCOBHH HACTHIHBIM
0,5 6 IpuUBJIeYeHHEM GOPMBI
1 TeTToBbIE 3P (HEKTH XUMUIECKUX [6.2.2] cTp.32-50, 5
peaKit [6.2.1] c1p.45-56 JICKYCCHH, DECEET
Tema 2.2 DaTponus. CBs3b
TePMOIMHAMHUYECKHX IAPAMETPOB C [IpopaboTka sekiuii B JEKIUA-00bICHEHUE C
HampaBlIeHne 1 pabounMHu 10 5 yueOHOM rocoOun YaCTUYHBIM
[6.2.1] cTp.45-56, TIpHUBJIeYCHUEM (HOPMBI
TeMIIepaTypaMu XUMHUUECKHUX MPOLIECCOB
[6.2.2] cTp.38-50 JCKYCCHH, Oecepl
1 (a30BbIX MIEPEXOJIOB.
HToro no 2 pazneny 15 11
Paznen 3 Kuneruka XUMHUUYECKHX [IPOLIECCOB
Tema 3.1 OcHOBHBIE 3aKOHOMEPHOCTH 04 5 IpopaGoTKa JeKuuii B
XHMUYECKON KMHETHUKHU. 3aKOH JIEHCTBUS ' y4eGHOM rocoOuH




Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpOJIMpYEMBbIe) e = a HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yJIbTaThl = E o HCII0JIb3yeMBbIX B paMKax pa3pabdoTaHHOIO
OCBOCHHS: o ":f u|l 2ol 3 &8 AKTHBHbLIX U IIpakTHyeckoi DJIeKTPOHHOT0
xon YK; OIIK; TK HaumeHnoBaHue pa3ienoB, TeM gi 2 g § gi E E é Bug CPC WHTEPAKTHBHBIX TR Kypea
U MHAUKATOPbI = g é E E § = 6 oOpa3oBarejbHBIX | (TpyzoeMKocTh B | (TPYAOEMKOCTH B
JIOCTHKeHUS E é" § E E 5 lg = TeXHo.Hornl?Il2 yacax) 13 qacax)14
KOMIIETEHIIN i l% = =
Macc ¥ SHeprus aKTUBALUM MpoLecca. [6.2.1] cTp.45-56,
MexaHHU3M U CTaAUHHOCTD PEAKIIUH. [6.2.2] eTp.51-57
Tema 3.2 CkopoCTb XUMHYECKHX IMpopaGoTka JeKuuii B JIEKIHSI-O0BSICHEHHE C
peakiuii. XuMHU4eckoe paBHOBECHE. 04 4 yueOHOM ocoOuu YaCTUIHBIM
BiusiHue TemnepaTypsl Ha CKOPOCTb ' [6.2.1] cTp.57-70, HpHBJICYEHHEM (OPMBI
XUMMYECKOH peakiuu [6.2.2] cTp.51-63 JICKyCCHH, Oecepl
[IpopaboTka sekiuii B NeKnusA-o0bsICHEHHE C
y4eOHOM TOCOOHU YaCTUYHBIM
Tema 3.3 Katanutnueckue peaxiuu.
B . 0,4 3 [6.2.1] cTp.57-70, TIpHUBJIEYCHUEM (OPMBI
I"'oMOreHHBII ¥ reTepOreHHBIH KaTalu3 [6.2.2] c1p.57-59 HCKycoHH, Geces!
JlaGopaTopHas pa6oTa mo Teme Ne 3.2
u33
1) Xumuueckoe paBHOBECHE U €r0 5 2 noAroroska k JIP
CMeEIlIEHHE [6.3.1.4] ctp. 33-37
2) I'oMOTeHHBII U TeTepOTreHHBII
KaTaJin3
HToro no 3 pazneny 12 2 14
Pa3gen 4 PacTBopb! 2JIEKTPOIIUTOB
Tema 4.1 [lucniepcHbIE CHCTEMBI. Tpopa6oTka ek B JeKUHA-00BICHEHHE C
PacTBOpHI HEITEKTPOIUTOB. 3aKOHBI 04 y4e6HOM ToCcOOHn HJaCTHIHEIM
Payns. OcMOC M 0OCMOTHUYECKOE ' 4 [6.2.1] cTp.71-88, TPHBICUCHHEM (OPMEI
JABIICHHUE [6.2.2] c1p.67-72 JMcKyccHd, Oecepl
IMpopaboTtka nexnuii B JEKIU-00BSICHEHUE C
Tema 4.2 PacTBOpBI 2JIEKTPOIUTOB. y4eGHOM T0COBHH YACTHUHBIM
OCHOBHBIE XapaKTEPUCTHKH 0,4 4 [6.2.1] cTp.71-88, NIpUBJIeYeHUEM (HOPMEI
DIIEKTPOJIUTOB. Peakiys cpeibl [6.2.2] cTp.67-72 JHUCKyccuu, 6ecebl




Ilnanupyemble
(KOHTpOJIMpYyeMble)
pe3yabTaThl
OCBOCHHS:
ko1 YK; OIIK; IIK
W HHIUKATOPBI
JOCTHUKEHUSI
KOMIIeTeH M i

Bunel yueonoi padoTsl

KonrakTHas
6 ® HaunmeHnoBanue Peanuzanus HaunmenoBanue
adora
P S HCII0JIb3yeMBbIX B paMKax pa3pabdoTaHHOIO
A = 9 ™
o ":f u|l 2ol 3 &8 AKTHBHBIX U IpakTnyeckoi DJIEKTPOHHOT0
HaumeHnoBaHue pa3ienoB, TeM < E S| 2 S| = . Bux CPC
- 27| 8" 850 HHTEPAKTHBHBIX TMOATOTOBKH Kypca
- =) - o
E = E E E § = ?3 06pa30BaTe.]'ll>lI;lX (TpPyA0EMKOCTH B (pruoeMK(LclTb B
=3 = o0
2 |3 L§ £El 2 TeXHOJIOrHii 4acax) Jacax)
= R o &S| O &
S
Tema 4.3 [eTeporeHHOE PaBHOBECHE B [Ipopabotka nekiuii B NeKuusA-oObsICHEHHE C
yaeOHOM Tocoouu YaCTUYHBIM
pacTBOpax dIEKTPOJIUTOB.
P 0,4 3 [6.2.1] cTp.71-88, TpHUBJICYCHUEM (HOPMBI
aCTBOPUMOCTD U IPOU3BEINECHUE
p P A [6.2.2] cTp.78-79 JICKyCCHH, Oecepl
pPacTBOPUMOCTH.
[Ipopabotka nekiuii B NeKuusA-oObsICHEHHE C
. eOHOM mocoouu YaCTUYHBIM
Tema 4.4 ['unponus coneit 0,4 2 i
[6.2.1] cTp.71-88, npUBJIeYeHHEM (HOPMEI
[6.2.2] cTp.81-84 IICKyccuH, Oecenbl
JlabopaTopHast paGoTa no teme Ne 4.2
1) DneKTpoNIUTHIECKas TUCCOIHAIINS
noaroroska k JIP
BOJbI. 3HAKOMCTBO C MHAMKATOpaMH. 2 6
2 [6.3.1.5] ctp. 26-32
)Peakiinu oOMeHa B pacTBOpax
3JIEKTPOJIUTOB
Hroro no 4 pasneny 1,6 2 18
5. OKUCITUTENTFHO-BOCCTAHOBUTEIBHBIC PEAKIIHU
[TpopaboTka JeKIuii B
Tema 5.1 OkucCIUTENHHO- 10 14 y4e0HOM TOCOOUH
BOCCTaHOBUTEJIbHBIE pEAKIIUU ' [6.2.2] cTp.87-98,
[6.2.1] cTp.89-95
JlaGopaTopHas padora Ne 5.1 1 6 noaroroska k JIP

JlabopatopHras paboTa « OKHUCIUTEIBHO-

[6.3.1.6] ctp. 31-35




Bunel yueonoi padoTsl

Ilnanupyemble K
OHTAKTHAasl
(KOHTpOJIMpYEMBbIe) e z 2 HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yabTaThl =E, HCII0JIb3yeMBbIX B paMKax pa3padoTaHHOTO
OCBOEHHSI: o |2 o|lE8e|l58F AKTHUBHBIX U IIpakTHyeckoi DJIeKTPOHHOT0
ko1 YK; OIIK; IIK BGOSR G O 16 g = g § ?i E E G‘ Bux CPC HHTEPAKTHBHBIX TMOJATOTOBKH Kypca
H HHIAKATOPHI E: E é E E § & 6 00pa3oBaTeabHbIX | (TPYA0eMKOCTH B | (TPYAOEMKOCTH B
JOCTHUKEHUSI g é" l§ 2 E| 3 l§ = TexHoMormii 2 qyacax) 13 qacax)14
KOMIIeTeH Ui = l% =7 é‘ 8| O =
BOCCTAHOBUTEIIEHBIC PEAKITHI».
Hroro no S paszgeny 1,0 1 24
Pasnen 6 Dnextpoxumusi.
[IpopaboTka nekiuii B NeKuusA-oObsICHEHHE C
Tema 6.1 XuMuueckue HCTOUHUKH TOKA 04 5 yaeouom nocobin HACTHAHBIM
[6.2.2] cTp.108-116, MIPUBJICYCHUEM (HOPMBI
[6.2.1] cTp.96-110 IICKyccuH, Oecenbl
Tema 6.2 DneKTpoIHBII MOTEHIHATL. Tpopa6oTka ekl B
Bonopoanslii anextpoa. YpaBHeHue 04 5 y4eOHOM IocoOun
Hepncra. Pan nanpsoxeHuit MeTamios. ' [6.2.2] cTp.100-108,
Pa3HOBUIHOCTD IEKTPOIOB [6.2.1] ¢Tp.96-110
Tema 6.3 DJeKTPOIN3 PACIIABOB U TpopaGoTka nexiumii B
BOJIHBIX PAaCTBOPOB C PACTBOPUMBIMH U 0,4 5 yuebHoM nocobum
[6.2.2] c1p.116-122,
WHEPTHBIMH JJIEKTPOIAMHU [6.2.1] ¢1p.96-110
Tema 6.4 3axonsr apanes. TpopaGoTka JeKiii B
Hamnpsoxenue pasnoxenus. Beixon no 04 5 y4eOHOM TToCcoOHH
ToKy. [lepeHanpsikeHue 3EeKTPOAHBIX ' [6.2.2] cTp.122-128,
MpOLECCOB [6.2.1] c1p.96-110
JlabopaTopHasi paGora mo Temam Ne JeKUUs-00bSICHEHUE C
6.1 u 6.3 «["anpBaHUYECKUE DIEMEHTBI», 9 6 noarotoeka k JIP HaCTHHBIM
«DNEKTPOJIU3 C PACTBOPUMBIMHU U [6.3.1.8] crp. 36-51 TpUBJICUCHHEM (hOPMbI
HEpaCTBOPUMBIMH aHOZAMM. awciycen, Gece et
HToro no 6 pazneny 1,6 2 22
Pa3znen 7 Koppo3us u 3a1uuTa MeTa/LI0B OT KOPPO3UH
Tema 7.1 OCHOBHBIE BUJIbI KOPPO3HHU. 04 6 ITpopaboTka JeKiuii B TEKIHA-00BACHEHHUE C
Tunsl KOPPO3UOHHBIX Pa3pyLICHUN ' y4eGHOM ocoouu 4aCTHYHBIM




Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpOJIMpYEMBbIe) e ® HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yabTaThl % E o HCII0JIb3yeMBbIX B paMKax pa3padoTaHHOTO
OCBOCHHS: ) S|l 8| 528 AKTHBHBIX U IIpakTHyeckoi DJIeKTPOHHOT0
HaumeHnoBaHue pa3ienoB, TeM s 22 2| 287 Bua CPC
ko1 YK; OIIK; IIK i = E‘ AR EARE G“ A HHTEPAKTHBHBIX NOAr0TOBKH Kypca
H HHIAKATOPHI = = E E E § & ?3 00pa3oBaTeabHbIX | (TPYA0eMKOCTH B | (TPYAOEMKOCTH B
= ) .12 13 14
IOCTHKEHHUS % §§ § E § S =~ TEXHOJIOr Ui yacax) qacax)
KOMIIeTeH Ui = l% =7 é‘ 8| O =
[6.2.1] cTp.111-116 MpUBIIcYeHUEM (POPMEI
ICKyccuu, Oecenbl
Tema 7.2 XUMUUCCKUN 1 Hp(%pa60TKa ne61<u1/11/1 B JICKIUA-00BICHEHHE C
.~ €OHOM ITOCOOHUH HYaCTUYHBIM
AJICKTPOXUMHUYCCKNU MCXaHU3MbI ¥
M 0,5 8 [6.2.2] cTp.132-150, HpUBJIeYeHHEM (HOPMEI
KOppO3HIT MCTAIITOB. VICTOLBI SaILHTLL [6.2.1] cTp.111-116 JICKyCCHH, Oecepl
METaJUIOB OT KOPPO3UH
JladopaTopnasi pa6ora Ne 7.1 »
IOJAroTOBKA K
Koppo3us u 3anmra MeTamuioB oT 1 3
KOI‘)’;’%HH - [6.3.1.9] crp. 3-42
Hroro no 7 pasnery 0,9 1 17
HUTOI'O 3A CEMECTP 8 8 113




5. TEKYIIIAM KOHTPO.JIb YCIIEBAEMOCTHA U IIPOMEKYTOUHAS
ATTECTAIUA 11O U'TOI'AM OCBOEHUA JTUCHUIIJINHBI.

Texymuii KOHTPOJIb OCYIIECTBIIAETCS 110 BCEM BUIAaM y4eOHOro Iporecca: TeCTUPOBaHUE
110 TeMaM JICKIIMOHHBIX 3aHATHH, peICHNEe MPAKTUUYECKUX 3a/1a4, KOHTPOJIbHbIE PaOOTHI.

5.1. TunoBble KOHTPOJIbHBbIE 3aJaHUS MM HHbIe MAaTepPHAJIbl, He0OXOaMMbIe IJIsi
OLlEHKHU 3HAHU, YMEHHH ¥ HABBIKOB M (WJIH) ONBITA 1eATEJILHOCTH

Bonpockl, uHAMBHIyaldbHBIC 3aJaHUS M 3aa4d TPEICTABICHBI B METOJWYCCKHX
yKa3aHHUIX K IPaKTHYeCKUM U JabopaTopHbIM 3aHsTusMm [3.1 — 3.9], npeacrasienHsix B 1. 6.3.

5.2. Onucanue nokasareJsieil 1 KpUTepHeB KOHTPOJISI yCIIeBAEMOCTH, ONMCAHUE HIKAJI
OLlEHUBAHUS

HJ’IH OLICHKH 3HaHHﬁ, YMGHHﬁ, HaBBbIKOB H (bOpMI/IpOBaHI/IH KOMIICTCHIIMU 110 JUCIMIIIINHE
MOKCT MNPUMCHATHCA 6aJ'I.J'II)H0-peﬁTI/IHFOBaﬂ/TpaHHHI/IOHHaH CUCTCMAa KOHTPOJA MU OLCHKHU
YCII€BAEMOCTU CTYCHTOB.

Tabnuya 5 — bannvno-penimunzosasa cucmema OyeHUBAHUA

HIkana
JK3aMeH
OIleHUBAHUS
41-50 OTnn4HO
31-41 Xopouio
21-30 VY 10BETBOPUTETHEHO
0-20 HeynosnersopurensHo




Tabnuya 6 —Kpumepuu ouenusanus pezyibmama 00yueHus no OUCYUNIUHE U WIKAIA OYCHUBAHUA

Kon n
HAHUMEHOBaHHEe
KOMIIETEHI[UH

Koa m HanMeHOBaHUe

HHAUKATOpA TOCTUKCHUSA

KOMIICTCHIIMH

Kputepun oneHuBaHus pe3yJabTaTOB 00yUeHH

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

OT max peUTUHTOBOM
OILICHKH KOHTPOJIS

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

OT Max pPEUTUHTOBOM
OLICHKY KOHTPOJIA

Onenka
«xopouo» /
«3a4TECHO»
75-89%

OT Max pPEUTUHTOBOM
OILIEHKH KOHTPOJIA

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

OT max peUTUHTOBOU
OIICHKH KOHTPOJISI

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

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

He criocoGeH ycBOUTH METOMIBI
00pabOTKH IKCIIEPHUMEHTAIBHBIX
JIAHHBIX, B TOM YHCIIC
CTaTHCTHYECKHE; IPaBUIIA
TPE/ICTABICHHS
9KCIIEPHMEHTAIBHBIX JAaHHBIX,
JNEKTPOXUMHIECKHE METOIbI
HOJTy4eHUST (PU3UKO-XUMHYCCKHX
JIAHHBIX, METO/IUKU PEIICHHS
TEPMOIMHAMUYECCKHX,
KHHETHYECKHX M IPYTUX 3a1a4
XUMHH

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

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

YBepeHHO 3HAET METOAbI
00paboTKH
9KCIIEPHMEHTAIbHBIX JaHHBIX,
B TOM 4YHCJI€ CTATUCTHYECKUE;
MpaBHJIa IPEACTABICHHS
9KCIIEPUMEHTAIIBHBIX JaHHBIX,
NEKTPOXHUMHUYECKUE METOIBI
MOTy4YeHUs (HPH3HKO-
XAMHYECKUX JaHHBIX,
METOJIMKU PEIICHHS
TEePMOANHAMHIECKHX,
KUHETHIECKHUX U JPYTHX 33124
XUMHHU




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 OCBAaMBAIOIINX COOTBETCTBYIOLIYIO TUCUUIUIUHY (MOAYIb).

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 HeopraHmveckass xumus: YdeOHMK i 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-e u3n., crep. — Cankr-IlerepOypr: Jlans, 2021. — 744 c. — ISBN 978-5-8114-
6983-3. — Tekcr: anekTpoHHbIW // JlaHb: 2JNEKTpOHHO-OMOMMOTeUHass cuctema. — URL:
https://e.lanbook.com/book/153910 (mata ob6pamenus: 09.12.2021).

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

— Cankr-IlerepOypr: Jlanp, 2021. — 480 c. — TekcT: 37eKTpoHHBIH // JlaHB: JIEKTPOHHO-
oubmuoreuynass cucreMa. — URL: https://e.lanbook.com/book/168440 (mara oOpamieHus:
09.12.2021).

6.1.7 Tenspman, M. N. Xumus: yueOnuk / M. U. T'enspman, B. I1. FOctparos. — 4-e u3.
— Camnkr-IlerepOypr: Jlanp, 2021. — 480 c. — Tekct: 31eKTpoHHBIN // JlaHb: 3JIEKTPOHHO-
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 crmmcok ((MCTOJII/I‘-IGCKI/IG YKa3aHus, pCKOMEHAAIMNU U APYTrUe MaTCpUualibl K 3aHATHIAM
BKJIFOYAIOTCA MCETOAHUYCCKUEC YKa3aHUA M PCEKOMCHIAIIUMKW 110 IMPOBECACHUIO J'Ia60paTOpHI)IX n
NPAaKTUYCCKUX YUCOHBIX 3aHSATHUH 10 TAaHHON TUCIUILIIMHE:

6.3.1 Memoouueckue ykazanus, pa3padomannsle npenooasamenimu:

6.3.1.1 I'ankun A.JI. OCHOBHBIE TOHSATHS M 3aKOHBI XMMHH: METOJAMYECKHE yKa3aHUS K
NPAaKTUYCCKUM 3aHSATHSIM M JIa0OpaTOPHBIM paboTaM W HWHIUBUAyaAJIbHBIC 3aJlaHUS MO KYpCY
06H1€I>'I XUMHUHU OJId CTYACHTOB HEXUMHYCCKUX CHCHI/IaHBHOCTCﬁ JAHCBHBIX, BCUCPHUX U 3d0YHBIX
dopm obOyuenus / AJL Tlankun, A.J[. Camconosa, T.B. CazontseBa // H.Hosropox, HI'TY um.

P.E. Anekceesa. 2018. — 19c.

16



6.3.1.2. HaymoB B.M. DnemMeHTHl XMMHYECKOW TEPMOJWHAMHUKU B Kypce OOIIEH XUMHH:
METOJ. YKa3aHus K Ja00OpaTOPHBIM W TPAKTUYECKUM 3aHATHSIM IO Kypcy OOINeH XUMHH IS
CTYJICHTOB XHUMHYECKUX M HEXUMHYECKHUX CICIHUATHHOCTEH JHEBHBIX, BEYCPHUX U 320YHBIX
¢axynsreror / B.W. Haymos, JXK.B. Marynesuu, I'.A. [Tannuesa, T.B. CazontheBa / H. Hosropop,
HI'TY um. P.E. Anekceesa. 2010. — 49 c.

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

6.3.1.4. BarramoBa HO.B. CkopocTh XMMHUYECKHX pEaKIHii. XUMHYECKOE PaBHOBECHE:
METOJ. yKa3aHWs JJIsi TPOBEACHUS JIAOOPATOPHBIX 3aHATUH IO KypCy OOIIeHd XUMHH U
CTYJICHTOB XHUMHYCCKAX M HEXUMHYCCKHUX CICIHUAIHHOCTEH JHEBHBIX, BEYCPHUX W 320YHBIX
daxymnsTeros / H0.B. barranosa, I'.H. Bopucosa, A.B. bopucos, JK.B. Mamynesuy, B.K. Ocmanos
/ H. Hoeropoa, HI'TY um. P.E. Anekceesa. 2009. — 37 c.

6.3.1.5. CamconoBa A.J[. PacTBopbl 3IEKTPOIUTOB: Yy4e€OHO-METON. TmocoOHe K
MPAKTUYECKUM U JabopaTopHbIM paboTraM. MHOuUBHYyadbHBIC 33JaHUS MO KypCy OOIIeH XUMUU
JUTSL CTYZICHTOB HEXUMUYCCKUX CHCIHAIbHOCTEH JIHEBHBIX, BEUSPHUX M 3a0YHBIX (OPM OOYUICHHS
| A. 1. Camconoga, I'.H. bopucosa, A.JI. I'ankun, A.B. Bopucos // Huwkuuii Horopon, HI'TY um.
P.E. Anekceesa. 2020. — 33 c.

6.3.1.6. CamconoBa A.Jl. OKHUCINUTEIbHO-BOCCTAHOBHUTENBHbBIE PEAKIUH: METOAMYECKHE
yKa3aHUs K JJa0OpaTOPHBIM U MPAKTUYECKUM 3aHATHSAM IO KypCy OOIIeld XUMHUH Al CTYJCHTOB
XUMHUYECKHX U HEXMMHYECKUX CHEIMAIbHOCTEH 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. KoHTposbHBIE 3a/1aHus 110 TEME PacTBOPBI: METO. yKa3zaHUs IS
MPOBEJICHUS TEKYIIET0 KOHTPOJISI MO KypCy OOIIeld XWMHH W HEOPTaHWYECKOH XHUMHU IS
CTYJICHTOB XUMHUYECKUX U HEXUMUICCKUX CIICIIUATBHOCTEH JHEBHBIX, BEUCPHUX U 3a0YHBIX (hOPM
oOyuenus / A.B. bopucos, A./l. Camconosa, I'.H. bopucosa / H.Hosropox, HI'TY um. P.E.
AnexceeBa. 2017. - 14 c.

6.3.1.8. Kosanera O.H. DnexTpoxumus: METOIUYECKHE YKa3aHHSI K JaOOpPaTOpPHBIM U
MPAKTUYECKUM 3aHATUSM TI0 Kypcy OOIel XUMHUU AJSl CTYJACHTOB XUMUYECKUX M HEXUMHUYECKUX
CIEIMAILHOCTeH THEBHBIX, BeUepHUX M 3a04HbIX (opm obOyuenus / O.H. Kosanema, 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 peKOMEHAALMU MO0 OpraHu3alMy ayAUTOpHOU paboThl. IIpuHATHI
VYuebHo-meronuueckum coperoM HI'TY um. P.E. AnekceeBa, npotokon Ne 2 ot 22 anpens 2013 r.
DJIEKTPOHHBIN aJpec:

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

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

7. NHO®OPMALMOHHOE OBECIIEYEHUE JJUCLHUIIJINHBI

Y4eOHBI TpollecC MO JUCHMIUIMHE OOeCredeH HEOOXOIWMBIM  KOMIUIEKTOM
JUIEH3UOHHOTO U CBOOOJIHO PACIPOCTPAHSIEMOTO MPOrPaMMHOTO OOECIIEYeHUsl, B TOM YHCIIE
OTEYECTBEHHOT'O IPOM3BOJICTBA (COCTAaB IO JIUCHUILIMHE ompeneneH B Hactosmed PIIJ] u
MOJITIC)KUT OOHOBJICHUIO ITPU HEOOXOAUMOCTH ).

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

IlepeyeHb IporpaMMHBIX MPOIYKTOB, UCIIOJIb3YEMbIX IIPU IPOBEIECHUH PA3IUYHBIX BUI0B
3aHATUH 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 mocryma: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 Bcepoccuiickoeo uncmumyma HayyHOU U MexHUYecKou 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, MpPOrpaMMHOro odecmevyeHHsi U MH(POPMANMOHHBIX CHPABOYHBIX
CHCTEM

Tabauya 7 - Ilepeuenv 31eKmpoHHbIX OUOIUOMEUHBIX CUCIEM

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

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

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

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

Taonuua 8 - Ilepeuenv npocpammmnozo odecneuenus
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IIporpammHoe o0ecnevyenune, MCMOJIb3yeMoe B IIporpammHoe obecnevyenune

YHHBEPCHTETE HA JOrOBOPHOIi OCHOBE CBOOOHOI0 PacCHpoCTPAHEHHS
Microsoft Windows XP, Prof, S/P3 (moamucka DreamSpark Open Office 4.1.1 (muneH3us
Premium, norosop NeTr113003 ot 25.09.14) Apache License 2.0)
Microsoft Windows 7 (moamnucka MSDN 4689, moamucka Adobe Acrobat Reader
DreamSparkPremium, norosop Ne Tr113003 ot 25.09.14) (FreeWare)

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

Microsoft Office Professional Plus 2007 (yiumensust Ne
42470655)

Microsoft Office (mumensus Ne 43178972)

Windows XP sui. Ne 65609340

Office 2007 . Ne 43178971

Microsoft Windows XP Professional (siumensus Ne 43178980)

MicrosoftOffice 2007 (umensust Ne 44804588)

1C npennpusrue 8.1 (TUIEH3MOHHOE COTJIANICHUE
Ne800908353 ¢ 3A0 «1C»)

Adobe Design Premium CS 5.5.5 (nmunen3us Ne 65112135)

Dr.Web (c/u S684-LRQ5-U7NH-BE97 ot 11.05.22)

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

Texakcnept ([loroBop Ne100/860 ot 22.12.2016)

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

B nanHOM pasnene MOryT OBITh NMPHBEICHBI PECYPCHl (CCBUIKM HAa CAMTHI), HA KOTOPBIX
MOXHO HAMTH TOJIE3HYIO Ul Kypca MH(OpMAIMIO, B T.4. CTATUCTUYECKUE WIIM CIIPABOYHBIC
JlaHHBIE, y4eOHBIE MaTePHAJIbl, OHJIalH KYPCHI H T.JI.

Taonuuya 9 - Ilepeuenv coeépemennvix npogeccuonanvnvlx 06a3 OAHHBIX U
UHPOPMAYUOHHBIX CRPABOYHBIX CUCEM
HocTtyn k pecypcey (yaajieHHbIH
e HaumenoBanue npogeccuoHaJIbHON 0a3bl AOCTYII C YKa3aHUEM
" | MaHHBIX, HH(POPMALMOHHO-CIIPABOYHON CHCTEMbI CCBIIKH/I0CTYN U3 JIOKAJbHOH
CeTH YHMBEPCHUTETA)

1 baza  pgaHHBIX ~ CTaHZapTOB U PETJIAMEHTOB https://www.gost.ru/portal/gost
POCCTAHIAPT //home/standarts
OnekTpoHHass  0aza  u30paHHBIX  CTaredl 1Mo .

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

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

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

5 JOCTYII U3 JIOKAJIbHOM CETH
«Koncynprantlirocy
HupopmaninoHHO-CIIpaBOYHas cucTeMa .

6 JOCTYH U3 JIOKAILHOW CeTH
«Texkcnepr»

8.
9.
10.
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11. OBPA3OBATEJIBHBIE PECYPCBI JJIs1 UTHBAJIN/1IOB U JIUI] C OB3
B T1a6n.10 ykazan mepedeHp OOpa30BaTEIbHBIX PECYpCOB, HUMEKOIHMX (HOpMBI,
aJaNTUPOBAHHBIE K OTPAHUYCHUSM UX 370POBbs, a TAKXKE CBEIACHHS O HAJIMYUU CIEIHAIBHBIX
TEXHUYECKUX CPEACTB OOy4YeHUs KOJUIEKTUBHOTO M WHIUBUAYalIbHOTO mMOJb30BaHus. [lpu
3aMOTHCHUH TaOMUIBI MOXET OBITh UCHOJB30BaHA HMH(OpMAIWs, pa3MEIICHHAs B TOJpa3ielie
«locTtymHas cpema» crneumanuM3upoBaHHOro paszaena cadWrta HITY  «Csenenus 00
oOpasoBatenbHOM opranu3aie» https://www.nntu.ru/sveden/accenv/

Taonuya 10 - Obpazoeamenvusie pecypcol 014 uneanuoos u auy ¢ OB3

CaeleHNs 0 HAJTUYUH CHIEIUATBHBIX
Ilepeuenb 00pa3oBaTeJbHBIX PECYPCOB,
TeXHHYECKHUX CPeJACTB 00yyeHHs
Ne NPHCNIOCO0ICHHBIX VI MCIIOIb30BAHUS
KOJUIEKTHUBHOT0 ¥ HHIMBH/YaJIbHOI0
uaBajgugamMu u gunamu ¢ OB3
N0J1b30BaHUS
1 OBbC «KoHCYNIbTaHT CTYJEHTa» 03BYYKa KHHT ¥ yBeJIM4eHue mpudra
CHeIHaIbHOE MOOMIIbHOE MPUIIOKEHHE -
2 OBbC «Jlanb» CHUHTE3aTOp peuH, KOTOPBII
BOCIPOU3BOAUT TEKCTHI KHUT U MEHIO
HaBUT AU
3 OBbC «Opaiit» BEPCUS TSI CIIA00BUISAITUX

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXOJNMOE U1
OCYHECTBJIEHUSA OBPA3OBATEJIBHOTI'O ITPOLHECCA 110 JUCHUIIJIMHE

VYyeOHbIC ayIUTOpUM IJI1 TPOBEJACHUS 3aHATHUM 1O JUCHUIUIMHE, OCHAIICHBI
000pyIOBaHHEM U TEXHHUYECKUMH CPEJICTBAMU OOYYCHHMS, COCTAB KOTOPHIX ONpPE/ICIICH B
JTAHHOM pa3sielie.

Taonuuya 11 - Ocnawgennocms ayoumopuii U nomeuyeHuil 0t CAMOCHOAMENbHOIL
padomuvl cmyoenmog no OUCYUnIuHe

HaumenoBanue .
AV HTOPHIi 1 OcHalleHHOCTH ayTUTOpUii IlepeyeHnb JHIIEH3NOHHOTO
y p N MOMeEILIeHU U HOMeeH i NMPOrpaMMHOI0 o0ecriedeHusl.
Ne MOMeIleHu i 119 .
. IJIS CAMOCTOATEIbLHOM PexkBU3UTBHI NOATBEP:KIAIOIIETO
CaMoOCTOATEILHOM
padoThI AOKYMEHTAa
padoThI

1. Jlocka menoBas - 3 IT.

2. Cronbl 1abopaTOpHBIE
(pabouee mecTo crynenra) Ha 20
qelL.;

3. Pabouee mecTo
npernoaBaress — 2 mr.;

4. BeiTsoxabIe mKadbl - 2 mT;

6260, 6261, 6264
yaeOHast ayJUTOPUS IS
MMPOBEACHUA MPAKTUICCKUX
1 TabOpaTOPHBIX 3aHATHH,
TPYIIOBBIX U

WHAUBUYAJIBHBIX
KOHCyHBTaHHﬁ, 5 O60pyHOBaHI/Ie I
1 TEKYIIEro KOHTPOIS U MIPOBEAEHUS Ta00OPaTOPHBIX
NPOMEKYTOUHOM 3aHATUHI MO JUCIUIUIMHE XUMUSL:
arrectanuu (kadeapa mKag CymIBHBIA - 2 mT.,
"IIpousBoACTBEHHAS 3JIEKTPOXUMHUECKUE TUEUKH 1JIs1

6e30ITaCHOCTD, SKOJIOTHS i | H3MEpeHHs O/C XUMHA9IECKOTO
xumus” 1. Hyoxamit SJIEMEHTA - 3 IIT.,

Hosropox, Kazanckoe ., | >7CKTPOH3CPHI - 4w,
12) BeIIpAMuTenu b5-47 — 6 wr.,

pH-metpr1 «MITJI-301» - 4 .,
KaJOpUMETpPHI — 4 IMT.,

BEChI aHAIUTHYECKHE 4 MIT.,
muctmuitop [19-10 - 1 mir.,
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HaumenoBanue
ayJAUTOPHUI U
Ne NoMeleHn | s
CaMOCTOSITEJILHOM
padoThI

OcHaleHHOCTh ayAuTOpHii
noMeIeHui 1 moMemeH i
JJIS CAMOCTOATEIbHOM
padoThI

IIepeyeHb JMLIEH3MOHHOTO
NMPOrpaMMHOI0 o0ecreYeHusl.
PexBU3UTHI NOATBEPKIAKOILETO
AOKYMEHTAa

KOJIOOHAarpeBaTeny — 3 IIT.;
BOJIETMETPHI nudpossie B7-38 — 3 miT.,
BECHI TEXHUUECKHE — 2 MIT.,

Tabnuipl Menaeneesa- 4 IIr.,
nabopaTopHas XMMUYEcKas ocya u
PEaKTUBBI

Habop yueOHO-HAIIAIHBIX TOCOOUH

6147
yueOHast ayJUTOPUS IS

MPOBE/ICHUS 3aHATUH
JIEKIIHOHHOTO U

CEMHHAPCKOr0 THIIA,

TPYIIIOBBIX H
WHINBUAYAITEHBIX

KOHCYJIbTalluH,

2 TEKYILEro KOHTPOJISL U
MIPOMEXYTOUHOM
arrecrauuu (kadeapa
"IIpousBoaCTBEHHAS
0€30IMaCHOCTD, YKOJIOTHS U
xumusa" r. Huxuui
Hogropon, Kazauckoe 1.,
12)

1.Jlocka menoBast

2. PaGoyee mecTo mpemnoaaBaTess
3. Pabouee mecTo cTyneHTa - 64
qell.

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 U
CEMHHAPCKOT0 THIIA,
TPYIIIOBBIX H
WHIUBUAYAITEHBIX
3 KOHCYJIbTalluH,
TEKYILEro KOHTPOJIST ¥
MIPOMEXYTOUHOM
aTTectauuu (kadeapa
"IIpousBoACTBEHHAS
0€30IacHOCTb, YKOJIOTHS U
xumus" T. HokH##
Hosropon, Kazauckoe 1.,
12)

1. Jlocka menoBas - 1 mrT;

2. Tabmuua JI.1. Menneneesa - 1
T.

3. PaGouee mecTo npenoaaBatess
4. PaGouee mecTo cryzeHTa - 42
Yelr.

10. METOANMYECKHUE PEKOMEH/IALIUU OBYYAKOLIIUMCH
11O OCBOEHUIO JUCIIUITJIMHbI

10.1. OOmme MeTOaAMYECKHEe PEKOMEHAAUMU /UIA O00y4alolMXcs 10 OCBOECHMIO
AUCIUIIJIMHBI, 06pa3OBaTeﬂbe1e TEXHOJO0TNH

JlucuumiuuHa  peanu3yercs TOCPEACTBOM  TPOBEIACHHS  KOHTAKTHOM  PabOTHI  C
oOydaromuMucs (BKJIIOYas MPOBEIECHUE TEKYIIEro KOHTPOJS YCIEBAEMOCTH), CAMOCTOSATEIHHON
paboThl 00yUYaIOIINXCS ¥ TPOMEXKYTOUHOM aTTeCcTaluu.

KonTaktHas paboTa MOXET OBITh ayJUTOPHOW, BHEAYAUTOPHOH, a TaKkKe MPOBOJUTHCS B
3JICKTPOHHOM WH(OPMAIMOHHO-00pa3oBaTebHOM cpene yHuBepcuteTa (mamee - DWOC). B
ClIy4ae TPOBEACHHS YacTH KOHTAaKTHOW pabotel mo aucuuruimae B DMOC (B coOTBETCTBUU C
pacnucaHueM Y4YeOHBIX 3aHSATHH), TPYJOEMKOCTh KOHTakTHOM paboTel B DUOC skBUBajeHTHA
ayJIUTOpHOM pabore.
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[IpenogaBanue  OUCHUIUIMHBI ~ BEAECTCS C  NPUMEHEHHEM  CICIYIOIIMX  BHJIOB
00pa30BaTeNbHbIX TEXHOJIOTHIA:

-0aNIbHO-PEUMUH206dsl MEXHON02US OYEHUBAHUS(NPU HATUYUU),

- KOJLIOKGUYM,

- KOHMPOAbHAA paboma,

- mecm;

- omuem no 1abopamopHuiM pabomam.

[Io utoram Tekyliel ycreBaeMOCTH CTYICHTY MOKET OBbITh BBICTAaBJIEHA OLIEHKAa IO
POMEXYTOYHOW aTTeCTallMi B COOTBETCTBHU 3a HaOpaHHBIMH 3a cemecTp Oatamu. CTyneHTHI,
BBITMIOJTHUBIINE Bce 00sA3aTeNbHbIE BUJIbI 3aINIAHMPOBAHHBIX YUEOHBIX 3aHATHH, ITOMYCKAaIOTCS K
MPOXO0KICHUIO TPOMEKYTOUHOM aTTeCTalluu (IK3aMEHY).

Pe3yabraT 00ydyeHusi cuutaercss c)OpMHUPOBAHHBIM HA NMOBBLILIEHHOM YPOBHeE, €CIIU
TEOPETUYECKOE COAEpIKaHUE Kypca OCBOEHO IMOJHOCTHIO. IIpu yCcTHBIX coOecetoBaHUAX CTYIEHT
MCYEPIBIBAIOIIE, TOCIEI0BATEIBHO, YETKO U JIOTUYECKU H3JaraeT yueOHbI MaTepuai; CBOOOIHO
CHpaBisieTCss C 3ajJadaMH, BONPOCAaMU M JAPYIMMH BHJAMH 3a/aHUI, HCIOJB3YyeT B OTBETE
JOTIOTHUTEIbHBIA MaTepuan. Bce mpemgycMoTpeHHble pabodeld yuyeOHOW mporpammoin 3agaHus
BBIIIOJIHEHBl B COOTBETCTBHM C YCTAHOBJICHHBIMH TPEOOBAHUSIMH, CTYACHT CIIOCOOCH
AQHAIM3UPOBATh TIOJIYUCHHBIE DPE3YyJIbTAaThl, MPOSBISIET CAMOCTOATEIBHOCTb TPU BBINOJIHEHUU
3a1aHUM.

Pe3yabraTr 00yuyeHusi cuutaercss cGOpMHPOBAHHBIM HA NOPOrOBOM YPOBHE, €CIU
TEOPETUYECKOE COJIEpKaHUe Kypca OCBOEHO MONMHOCTBIO. [IpH ycTHBIX coOeceJOBaHUAX CTYACHT
MOCIIE0BATENbHO, YETKO M JIOTHYECKH CTPOMHO H3Jlaraetr y4eOHbI MaTepuai; CHpaBliseTcs C
3aJauaMy, BONPOCAMH W JPYTUMH BUJAAMHU 3aJaHHid, TPeOYyIOUIMX NPHUMEHEHHUs 3HAHWM, BCe
MpelyCMOTPEHHbIE paboueil y4yeOHON mporpaMMoil 3aJaHHs BBIIOJHEHB B COOTBETCTBUU C
YCTaHOBIICHHBIMH TPEOOBaHUSIMH, CTYACHT CIOCOOEH aHAIM3MPOBATH ITOyUYEHHBIE PE3yJIbTATHI;
MPOSIBIISIET CAMOCTOATEILHOCTD MIPH BBHITTOTHEHUH 33/ 1aHUN

Pe3ysbTaT 00yueHusi cuuTaeTcsi HechpOpMHUPOBAHHBIM, €CIIU CTYACHT IIPU BHITIOJTHEHUH
3aJaHUi He JEeMOHCTpPHpYeT 3HaHMN y4eOHOro marepuana, JIOIyCKaeT OIIMOKH, HEYBEpEeHHO, C
OOJBIIMMH 3aTPYIHECHUSMHU BBITIONHSCT 3aJlaHUs, HE JEMOHCTPUPYET HEOOXOIMMBIX YMEHUH,
KaueCTBO BBIMOJHEHHBIX 33J]JaHUI HE COOTBETCTBYET YCTAHOBJICHHBIM TPeOOBAaHUSIM, KAUe€CTBO UX
BBITTOJIHEHUS OIIEHEHO YMCIIOM OaJUIOB HUXKE TPeX MO OLUEHOYHOH CHUCTEME, YTO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

10.2.MeToauyeckue yKazaHusi AJsl 3aHATHIH JIEKIHMOHHOTO THIIA

JIeKMOHHBIN KypC MpPEeAnoiaraeT CUCTEMAaTU3UPOBAHHOE U3JI0KEHHE OCHOBHBIX BOIPOCOB
TEMaTHUYECKOTo IJIaHa. B Xo/ie TeKIMOHHBIX 3aHATUI PACKPBIBAIOTCS 0a30BBIE BOMPOCH! B paMKax
KaXI0M TeMbl TUCHMIUIMHBI (Tabmuma 4). O003HA4YalOTCsA KIIIOYEBBIC aCMEKThl TEM, a TaKKe
JIENalTCs aKIeHThl Ha Hawnboyiee CIIOKHBIE M BaKHbIE TOJOKEHUS H3y4yaeMOro Marepuana.
Marepuanbl JEKIMA SBJISIOTCS OMOPHOW OCHOBOM JUIsi TOATOTOBKM OOYYalOIIUXCS K
MPAKTUYECKUM 3aHSTUSM / JIaDOpaTOPHBIM pabOTaM W BBIMOJHEHUS 33JaHUN CaMOCTOSTEIbHON
paboThI, a TaKXKe K MEpPOMPHUATHUAM TEKYIIET0 KOHTPOJS YCIEBAEMOCTH W IMPOMEKYTOUHON
aTTeCTallMU 110 JUCIUIIJIMHE.

B Xome neKnMOHHBIX 3aHITHH PEKOMEHAYeTCS BECTH KOHCIEKTHUPOBAHUE Y4YEOHOTO

Marepuaa.

10.3. Meroauyeckue YKa3aHUsi N0 OCBOECHMIO JAWCUMIUIMHBI Ha J1a00paTOPHBIX
padorax

JIaGopaTtopHble pPabOTBI MO3BOJSAIOT TNPHOOPECTH CTYACHTAM YMEHHS paboTaTh ¢
XMMHYECKIMH PeareHTaMH, MOCYA0H U MPHOOpPaMH, OCYIIECTBIATh XUMUIECKUIN SKCIEPUMEHT U
IPOBOJIUTH NIEPBUYHBIC HAYYHBIE UCCIICIOBAHMUS.
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JUnsi TIOBBILICHUSI T103HABATEIbHONM AKTUBHOCTU CTYJCHTOB U TPHOOPETCHHUS HUMH
NEPBUYHBIX HABBIKOB HAY4YHOIO HCCIEIOBaHMs, B 3TH KiIaccUueckue jgadopaTOpHble pabOThI
BBEJICHBI 2JIEMEHTBI HAYYHOI'O MCCIICJOBAaHUs, & UMEHHO:

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

0) OOBSICHUTH MPOTEKAHUE OJHON PEaKLUUU M HE MPOTEKAaHHE IPYroi, Ha MEePBBIA B3I
oJ00HOM, peakIuy;

B) IIPEICKA3aTh IPAKTUYECKOE 3HAYEHHUE TOM UM UHOM peaklMU U T.A.

IToaroToBKy K KaxJ0# J1abopaTopHOH paboTe CTyAEHT AOJKEH HauaTh C O3HAKOMJIEHHUS C
IIJIAHOM 3aHATHUSA, KOTOPBIN OTPAXKAET COAEPKaHUE IIPEIII0KECHHON TEMBI.

Ilocne BBIMONHEHUS KaXI0W sabopaTopHOM pabOThl CTYAEHT O(QOpPMIISET OT4YeT, B
KOTOPOM YKa3bIBAIOTCS €M PalbOThl, XOA pabOTHI, JaeTCsi PUCYHOK M OMNHMCAHUE YCTAaHOBKH,
TaOJIMIA YUCICHHBIX Pe3yJbTaTOB, BBIYUCIECHUS U BHIBOIBL.

[Tpu oueHnBaHNM 1a00PATOPHBIX PaOOT YUUTHIBACTCS CIEIyIOIIEe:

- Ka4eCTBO BBINOJIHEHHUS] HKCIEPUMEHTAIbHO-NIPAKTUUECKOW YacTH paboThl U
CTENEHb COOTBETCTBUS PE3YJITATOB PAOOTHI 3a/JaHHBIM TPEOOBAHUAM;

- Ka4ecTBO 0(pOpMIIEHHsI OTUeTa o padoTe;

- Ka4eCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BONIPOCHI IIPH 3aIIUTE pabOTHI.

10.4. MeToauuecKkue YKazaHnusg 10 OCBOCHUIK [NUCHMIIVIMHBI Ha 3aHATHUAX
CEMHHAPCKOIo TUuma

[IpakTryeckue 3aHATHS HApaBJICHBI HA (HOPMUPOBAHNE HABBIKOB PEIICHHUS MPAKTHUECKUX
3a1a4, MPHUMEHSS IOJy4eHHBIE TEOPETHYECKHE 3HAHHS, a TAKKe HABBIKOB CaMOCTOSTEIHHOM
paboThI IO PYKOBOJCTBOM IIPETIOIaBATES.

Ha mpakTtudeckux 3aHSATHAX MPOBOJIUTCS PEHICHHE PAacyeTHBIX 33Jad W YNPaXHEHHH B
nporecce MpopadOTKH HambOoJee CIOXKHBIX B TEOPETUYECKOM IIIaHE MPOOJIeM U MPOBOIATCS B
Tpex gopmax:

1. yCTHBIH OMPOC CTYACHTOB 110 KOHKPETHOM TeMaTHKe MPAKTHYECKOTO 3aHATHS,

2. pelieHre 1 00bsACHEHHE TUITOBBIX 3a/1a4 M0 JJAHHOU TeMe;

3. camocTosTeNbHASA PabOTa CTYAEHTOB C HCIOIB30BaHUEM YUeOHBIX MMOCOOMH, TeKuuil n
KOHCYJIbTAIlMi MPero1aBaTessl pU BHINOJHEHUH UMU KOHTPOJIBHBIX 3aaHUH.

10.5. MeToanyeckue yka3aHus M0 CaMOCTOSITETbHOIT padoTe 06yyarommxcst

CaMocrosiTenbHast paboTa oOecreyuBaeT MOATOTOBKY OOydaromerocss K ayauTOPHBIM
3aHSATUSAM U MEPONPUITHIM TEKYIIEro KOHTPOJS M MPOMEKYTOUYHOM aTTeCTallud MO U3ydaeMoOu
TUCIHUIIIMHE. Pe3ynbTaThl 3TOW MOJATOTOBKH MPOSBISIOTCS B aKTHMBHOCTH OOYYarolIerocs Ha
3aHATUSAX M B KA4eCTBE BBIMOJHEHHBIX MPAKTHYECKUX 3aMaHUA W JIpYrux (OpM TEKYIIEero
KOHTPOJIA.

[Ipu BBITONTHEHWHW 3alaHUM JJII CAMOCTOSITEILHOW PabOTHI PEKOMEHIyeTCs MpopaboTka
MaTepUAJIOB JIEKIIMH MO KAXKIOW NPONACHHONM TeMe, a TakKe H3YyUYECHHE PEKOMEHIYeMOUH
JTUTEPaTyphl, IPEACTABICHHON B pa3zene 6.

B mpomecce camoctosiTensHON pabOTHl MPU W3YYEHUH TUCIHUTUIAHBI CTYIEHTHI MOTYT
paboTaTh Ha KOMIIBIOTEPE B CIEHUATH3UPOBAHHBIX AyJUTOPHUSIX ISl CAMOCTOSITENBHON pabOThI
(ykazano B Tabm. 11). B aymutopmsx wumeercs mocTyn depe3 HHGPOPMAIIMOHHO-
TEJIEeKOMMYHUKAIIMOHHYIO0 ceTh «VHTepHEeT» K AJIeKTPOHHON HMH(OpPMAIMOHHO-00pa30BaTEIbHON
cpene yauBepcutera (OQMOC) u anextponHoit onbnuoteunoit cucreme (3bC), rie B aneKTpoHHOM
BUJIE pACIONIaraloTcsl y4eOHble M y4eOHO-METOAMYECKHE MaTepuaibl, KOTOpPble MOTYT OBITh
MCIIOJIb30BAHBI JJIsl CAMOCTOATEILHON PabOThl IPU U3YYEHUN AUCIUILTUHBIL.

Jnst oOydaromuxcs Mo 3a04HOi (hopMe 0OydeHus: camocTosiTeNbHas paboTa sBIseTCs
OCHOBHBIM BHJIOM Y4eOHOM 1eATeIbHOCTH.

10.6. MeToauyeckue yKa3aHus J1Jisl BbITOJHEHUs] KOHTPOJIbHBIX padoT
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[Tpu u3yyeHnn Kypca « XuMUs» MPOBOTUTCS 6 KOHTPOJIBHBIX PadoT.
B xonTpoabHyto padboty Ne 1 BXOAST BOIPOCH! IO OCHOBHBIM 3aKOHAM XMMUU: BapuaHTt 1 -

20 (mo BeIOOpY mpernoaaBaTes) U3 Mmetonnueckux ykasanuid: A.JI.I'ankun, A.J[.Camconosa, T.B.
CazontheBa «OcHOBHBIC MMOHATH ¥ 3akoHbI Xxumun» HI'TY, r. Huwxuauit Hosropoxa, 2018. 20 c.

B xonTposbHyt0 paboTy Ne 2 BXOAST BOMPOCH! 10 XMMHUUECKON TePMOJUHAMUKE: BApUAHT
1 - 28 (mo BBIOOpY mpernoaaBatess) U3 Meroaudeckux ykazanwii: [.H.bopucosa, A.B. bopucos,
10.B. Barranosa, B.K. OcmanoB OCHOBHbIE 3aKOHOMEPHOCTH MPOTEKAHUSI XMMUUECKUX PEAKIIUH.
H.Hosropog, HI'TY um. P.E. Anekceepa. 2015. — 49 c.

B xoHTpombHyo pabotry Ne 3 BXOJST BONPOCHL MO CJIEAYIOIUM TeMaM: CKOPOCTb
XUMUYECKUX pEaKlHi, XMMHYECKOE pPaBHOBECHE, BIUSHHUE TEMIEPATypbl HAa CKOPOCTh
XUMUYECKOW pPEaKIuu W T.1.. BapuaHT 1-27 (mo BBIOOpY MNpemnojgaBaTens) U3 METOIUYECKUX
ykazanuii: [.H. bopucoBa, A.B. bopuco, [0.B. barraioa, B.K. OcmanoB OcHOBHbIE
3aKOHOMEPHOCTH NpoTekanus xumuueckux peakuuii. H.HoBropoa, HI'TY um. P.E. Anekceesa.
2015.-49c.

B kouTponbHyto pabory Ne 4 BXOIZST BOIPOCH IO CIEAYIOIIUM TEMaM: CIOCOObI
BBIPQXEHUSI KOHLIEHTPALIUK PacTBOPOB; CTEXMOMETpUUECKHE pacueThl: BapuaHT 1-30 (1o BeIOOpY
npenojasaresns) U3 meroandeckux ykazanuii: A.B. bopucos, A.Jl. Camconosa, I'.H. bopucora
Kontpomnsusie 3ananus mo teme pactsopbl. H.HoBropoa, HI'TY um. P.E. Anekceepa. 2017. -14 c.

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

B konTpOnpHYI0 pabory Ne 6 BXOISAT BOMPOCHI MO TE€MaM: TallbBAaHUYECKUE DIIEMEHTHI,
AIIEKTPOJIN3, AJIEKTPOIHBIM MMOTEHIINAJ, BOJOPOIHBIN AIIeKTpo, ypaBHeHHe HepHcera: BapuaHT 1-
30 (mo BBIOOpPY mpemonaBatelis) u3 meroandeckux ykazanuwii: O.H. KosaieBa, }0.B. Barranosa,
B.K. OcmanoB, A.Jl. CamconoBa. Dnekrpoxumusi. H. Hosropon. HI'TY um. P.E. Anekceesa.
2012. 52 c.

11. OHEHOYHBIE CPEJACTBA J1JIs1 KOHTPOJISA OCBOEHUSA AU CIUAIIJINHBI

11.1 TunoBble KOHTPOJIbHbIE 33/IaHUSI WJIM HHbIe MaTepHaJbl, HEOOXoAUMBIE IJIs
OLEHKH 3HAaHUM, yMeHHMH, HABHLIKOB H (MJIHM) ONbITA B XO0JAe TeKYUero KOHTPOJs
ycneBaeMoCTH

Bonpocel, nunANBUAYaIbHBIE 33JaHHS U 3a]Ia4H [IPEICTABICHbl B METOUUYECKUX YKa3aHUAX
K IPaKTHYECKUM | J1abopaTopHbiM 3aHsTusM [3.1 — 3.13], npencraBineHHbIX B 1. 6.3.

Ilpumepvr munoeswvix 3a0anuii:

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

Bansitue Ne 4.4 (2 uaca)
OKuCINTEIbHO-BOCCTAHOBHUTE/IbHBIC peakunu. Pemenue 3aga4

1. lnnuBuayanbHOE pELIEHUE 3a/ladd M0 OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIM pPEaKLUIM

(mo BBIOOpPY mMpermojaBaTeNs W3 METOIUYECKHX YKa3aHWi K J1a0OpaTOPHBIM U MPAKTHYECKUM

zangtusMm: CamconoBa A.JI., Tamkmn AJlL, CazontbeBa T.B. «OxucimurenbHo-
BoccTaHoBuTenbHbIe peakuun» H. Hosropoa, HI'TY um. P.E. Anekceea. 2012. 36 ¢.)
TUIIOBBIE 3AJTAYMN:

1. Onmnpenenure BO3MOXHOCTH CaMOIIPOU3BOJBHOTO INPOTEKAHWS pEaKUUU IpH
CTaHJAPTHBIX YCIOBUAX
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2KMnQ4 + 16HF = 2MnF; + 5F, + 2KF + 8H,0

2. Ompenenute BO3MOXHOCTh CaMOIIPOM3BOJIBLHOTO  TMPOTEKAHWS pPEaKUUd TpH

CTaH/IAPTHBIX YCIOBHUSIX
AsO,* + 2H,0 + 2I' = AsO; + I, + 40H
3. BerancianTe KOHCTaHTY PaBHOBECHUS PEAKIIUU
2KMnO4 + 10FeS0O,4 + 8H,S0O,4 = 2MnS0O,4 + 5F62(SO4)3 + K»,SO4 + 8H,0
4, OnpenenuTe HANPABJICHUE PEAKIINH MPU CTAHIAPTHBIX YCIOBUAX
2KMnQO4 + 5H,S + 3H,SO4 = 2MnS0O, + 2S + K;S0,4 + 8H,0

5. MeTo/1oM MOHHO-AJIEKTPOHHBIX YpaBHEHHH moadepuTe KOA(GOUIMEHTH B CIEAYIOIINX
OKHUCJIUTEITFHO-BOCCTAHOBUTENBHBIX PEAKIUAX. YKaAXKHUTEC OKHCIUTEb U BOCCTAHOBUTENb. Kakoii
13 3JIEMEHTOB OKHUCJISETCS, KAKOM BOCCTAHABIIMBACTCS?

1)A| + K,Cr,07 + H,SO4— A12(804)3 + Cr2(804)3 + K,SO4 + H,0O

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,0

5) SnCl, + K>Cr,0O7 + HCI — SnCly + CrCI3 + KCI + H,0

6. MeTooM RJIEKTPOHHO-MOHHBIX ypaBHEHHUIl COCTaBbTE IOJIHBIE YPaBHEHUS PEaKIHil,
VUUTBIBAS, YTO JIMOO OKUCITHTENh, TUOO BOCCTAHOBUTEIb SIBISIFOTCS Takxke U cpenoil. O0ocHyiiTe
HAa OCHOBAaHUHM CTAHJAPTHBIX OKHCIMTEIHHO-BOCCTAHOBUTEIBHBIX ITOTCHIIMAIIOB BO3MOXKHOCTH
MPOTEKAHUS JAHHBIX PEaKIINu.

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

2) KBr + H,SO4/koH1/— Br, + S + K,SO4 + H,O

3) NaBr + H,SO,/xouu/— 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. OKuCIUTETHbHO-BOCCTAHOBUTENbHASI PEAKIUS BBIPAKAETCS HOHHBIM ypaBHEHHEM.
VkaxkuTe, Kakoil MOH SBIAETCS OKHCIUTENEM, Kakoil — BoccTaHoBuTeleM. CocTaBbTE€ HMOHHO-
JJICKTPOHHBIC U MOJICKYJISIPHBIC YPaBHEHUSI.

1). Bi + NO; + H" — Bi ™ + NO + H,0

2) Fe*?+ ClO; + H" — Fe* + CI” + H,0

3) Cr + BiO; +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. TunoBbie 3agaHusI 1JIs 1a00PATOPHBIX PadoT
Jla6opaTopHoe 3aHsiTue Ne 1 (2 yaca)

OnpenesieHne IKBUBAJIEHTHON Macchl MeTaJJIa
THUIMOBBIE KOHTPOJIBHBIE BOITPOCHI:
1. Llens paboThI
2. [Mopsiox BeIMOTHEHHS PaOOTHI
3. O6paboTKa SKCIIEPUMEHTAIBHBIX JAHHBIX
4. AHanu3 pe3yabTaToB
5. CxeMa yCTaHOBKH
6. Haiit sxBHUBasIeHTHYIO Maccy cepbl B coenuHeHus x HyS; SO3; FeSO,4; CuSO:s.
7. OT 4ero 3aBHCHUT SKBHUBAJCHT XHMHUYECKOTO AJIEMEHTa: 1) OT BaJIGHTHOCTH; 2) BCeraa

SIBJISIETCSI IOCTOSIHHOU BEJIMYUHOM.
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8. Cxonpbko 3kBuBaieHTOB coaepkutces B 200 r CaCOs; B 400 r NaOH?

9. OmpenenuTh SKBUBAJCHTHYIO Maccy Mertaivia, eciau 0,4 T ero BBITECHWIM M3 BOIBI
624w Hp ipu 470 °C 1 743 mu pr. cr.?

10. 0,36 T metamia o6pasyroT 0,68 r okcuaa. OnpenenuTs SKBUBAICHT METalIa.

11. Mbubsk o6pa3yeT ABa OKCUa, U3 KOTOPBIX OJIMH COJEPKUT 65,2 % (Macc.) MbIIIbsSIKA,
a apyroit — 75,7% (macc.) Mblmbaka. OnpeaenuTs SKBUBAJIEHTHbIE MAacChl MBIIIbSKa B 000UX
cinyvasix. Hanmcars popmysbl COOTBETCTBYIOIIKUX OKCHIIOB.

12. ChopmynupoBaTh 3aKOH 3KBUBAJICHTOB, HAMKCATh €0 MaTEMaTHYECKOE BhIPAXKEHHUE.

13. Kak ompeneianTb 53KBUBAJICHT OKCHJA, €CIM W3BECTEH OHKBHUBAJIEHT DJIEMEHTA,

COEIMHUBLIETOCS C KMCIOPOIOM?

14. Jlatb onpenieneHus 5KBUBAJICHTA HJIEMEHTA, SKBUBAICHTHON MAaCCHI.

15. Haiitu SKBUBJICHTHYIO Maccy Mapranina B coequaeHusx: Mn(OH)4; KoMnQOy4; MNnSOs,.

11.1.3. TunoBble BONpockl (3aaHus) 1Jisl YCTHOr0 (IMCbMEHHOT0) ONpoca
JIEKIIUA
Tema: CKOpoCTh XHMHMYECKHX peakiuii. XUMHUYecKoe paBHOBeCHE.

THUIIOBBIE BOITPOCbBI JJIAA TI'PYIIIIOBOI'O OBCYXIEHHA HA
JIEKIIMOHHBIX 3AHATUAX:

1. Yo Ha3bIBaIOT CKOPOCTHIO XMMUUECKOHN peakiuu?

2. Kakue ¢akTopsl BIUSAIOT Ha CKOPOCTb XUMHUYECKON peakiuu?

3. Kak 3aBHCHT CKOpPOCTh XWMHYECKOW pPEAaKIMH OT KOHICHTPALUU pearupyromnmx
BenlecTB? Hanummre KNHETUUECKOE YPAaBHEHHUE PEAKIIUU.

3. Uro Ha3bIBalOT MOpSAAKOM peakiuu? Kak 3KCIEepUMEHTAIbHO ONpPENeNsioT MOpPsI0K
peaxkuuy Mo JaHHOMY BEILECTBY?

4. Kak cKOpOCTb peaklMu 3aBUCHUT OT Temmeparypbl? Hanumure ypaBHeHHe AppeHuyca.
KakoB ¢u3nyeckuil CMbICI NMPeIdKCIOHEHIMAIBLHOIO0 MHOXHTENS? Kakue skcrieprMeHTaabHbIe
JTaHHbIE HEOOXOJUMBI JJIs pacyeTa SHEpPTrur akTUBalun?

5. O6paTuMble peakuy 1 XUMHUYECKOE PABHOBECHE.

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

7. Kak omnpenenuTh HampaBiIeHHE CMELICHUS pPaBHOBECUS NpPU HM3MEHEHMM BHEIIHHX
BozaeictBuil? [Ipunnun Jle-llaTense.

11.1.4. TunoBbIie TeCTOBLIC 3a0aHUA
Tema «JjieMeHTbI XMMHU4€CKOH TEPMOAMHAMHUKY H TeI10BbIe 3P eKThl XMMHYECKUX

peakuuiin»
1. TIpu oxucnenun 10,8 1 cepebpa BbiAenwiIoch 1,58 k/[k Terua. HailTu sHTambnmio
o0pa3oBaHUs OKCHIa cepedpa AH006P(A920).
a) — 20,5 xJIx/monb;
6) 31,6 xJIx;
B) - 31,6 x/[>x/Moub ;
r) 44,8 xJIx .
2. DHTanenus 00pa3oBaHUS aMMHUaKa (AHooﬁp(NHg)) cocraBmsieT — 46,19 x/[x/mons. Kakoit
00BeM a30ta (H.y.) BCTYIUT B peakiuto, eciu Beiaenutcs 18,41 kJ[x Temnors?
a) 4,46 m;
6) 4,46 M>;
B) 3,98 m;
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r) 4,46 M.
3. Ompenenure usmeHenue 3Heprun I'md6ca peakmuu CHypy + |y = CHaslgy + Hly mpn
CTaHJAPTHBIX YCIOBUSAX. BO3MOXKHO 1 poTEeKaHUE peakiuu (CT.y.)
a)AGOxp: 39,49k /1:x, HEBO3MOIKHO;
0) AGOXp = - 39,49 kJI>x, BO3MOXHO;
B) AGoxp = -43, 8 xk/[>x/M0JIb, BO3BMOKHO;
T) AGoxp = 45,5 x/[x, HEBO3MOXXHO
4. Ompenenute W3MeHeHHWe 3HepruM ['mOOca W HampaBiIeHHE MPOTEKAHHS PEaKIUU MpU
cTaHAapTHBIX yelnoBUAX. MNOyy + 2Cpagur) = MN + 2 CO(p.
a)AGOxp: 192 x/I>x B 0OpaTHOM HalpaBJIEHUH;
6) AG%kp = — 192 kJIX, B PSIMOM HAIIPABIICHHAIL;
B) AG’xp = 384 kJIK/MOJIb, B IPSIMOM HAIIPABIICHHH;
r) AGOXp =—259 x/Ix, B IpsIMOM HaIlpaBJICHUU.
5. Peakmus mpotekaer no ypaBHeHHIO SiOu) + 2Cqpagun = Siw + 2CO(y. Onpenemure
M3MEHEHHE SHTPOIUH IIpH CT.y. OGbICHUTE XapakTep n3MeHeHns AS’xp.
a) AS’xp = 360,82 J[/K; yBelIMunBaeTCs, T.K. BHIACISCTCS a3,
0) ASOXp = 360,82 JIx/K-Monb yBenu4uBaeTcs, T.K. 00pa3yercss KpeMHHUIA;
B) AS’xp = - 360,82 JI/K yMeHbIIaeTcs, T.K. 00pasyroTcs 6oee IPOCTHIC MOICKYIIbI;
r) AS°xp =0 JI/K He H3MEHSETCS, T.K. HE H3MEHSETCS KOJIMYECTBO BEIIECTBA B XOJIE
PEaKIH.
11.1.5. TunoBbie 3a1aHus 1JI51 KOHTPOJIbHOIH PadoThI

KOHTPOJIBHAS PABOTA
TEMA «PACTBOPBI QJIEKTPOJIUTOB»
Bapuant Nel
1.IlnmotHOCTH 26% pactBopa KOH pasna 1,24 r/em®. Crombko Moeit KOH COJIEPKUTCS B 271
pactBopa?
2.Haiittu pH 0,001M pactBopa KOH, cuuTas quccoruaiuio moaHou.
3.0npenenuTh KOHIEHTpaluio MOHOB Boaoposaa B 0,01M pactBope H,S, yuuTbIBas TOJIBKO
IIEPBYIO CTYNEHb AUCCOLMALINH, 11 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 npousseieHue pacTBOPUMOCTH TaHHOM
conu paBHO 410717
6.3anucatb B MOJEKYJISIPHOM H HOHHO —MOJEKYJISIPHOM BHJI€ YypaBHEHHE pPEaKIUU
Na,S + H,SO, —
Bapuant No2
1.Kakas macca NaOH conepxurcs B 200mmn 0,2M pactBopa?
2.0npe/eniuTh KOHIEHTPALHIO HOHOB Boxopoxaa B 0,01M pacrope HCN, ecimn 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. BbUHCINTS NMpOM3BENCHHUE
pacTBOPUMOCTH COJIH.
5.3anucath B MOJEKYJISIPHOM H HOHHO —MOJEKYJISIPHOM BHJI€ YypaBHEHHE pPEaKIUU
Zn(NOs); + KOH —
6.Hamucars MOJIEKYJISIpHBIE U HOHHO-MOJICKYJISIpHBIe ypaBHeHus ruaponu3a FeCls u ykaszars
KHCJIOTHOCTb CPEJIBI.
Bapuant Ne3
1. Paccumrare npoueHTtHyo KoHueHTpauuto 0,2M pactBopa HCI, npuHSB 1UIOTHOCTB
pactBopa 1 r/em’.
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2. Onpenenutb, B kakoM u3 pactBopos 0,01M HCI wmm 0,01M HCNpH cpenst 6onbiie?
OTBeT NOATBEPIUTH PACYETOM.

3. Beruncnuts pactBopuMocTh B MOJb/TT 1 [IP Ni(CN),, ecnmu B 500Mi1 BOJABI pacTBOpsieTCs
2,09-10'8 T OTOM COJIH.

4. OnpenenuTh KOHLEHTPAIMIO THIPOKCHI —MOHOB B pacTBope, pH koToporo paseH 8.

5. MOXHO I MPHUTOTOBHTH pacTBOp, cojaepskaimmii ogHoBpemenHo Ba(OH), u HCI. Otser
HNOJATBEPANTH PEAKLUAMHU B MOJICKYJIIPHOM M HOHHO-MOJIEKYJIIPDHOM BHJIE.

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

Bapuant No4

1. Paccunrtars mpouenTHyto koHmeHtpauuto 0,1M pactBopa Na,COs mnpuHsB IUIOTHOCTBH
pactBopa paBHoOil 1 r/em’.

2. Onpenennuth KOHLIEHTpauuio noHoB Bogopoaa u pH B 0,001M pactBope H3BO3, yuursiBas
TOJIKO NMEePBYI0 CTYNEeHb AUCCOIHMALNHU, A KoTopoi K= 6,75.10'10.

3. pH pactBopa paBHo 5. OnpeenuTh KOHIIEHTPALIUIO THIPOKCUI-MOHOB.

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

5.Hamucate MoneKkynspHbie U HOHHBIE YpaBHEHUS Mexay cyiabbuaoM HaTpus (NaS)u
COJIIHOW KMCIJIOTOM.

6. Harncats MOJICKYJIIpHBIE B HOHHO-MOJICKYJIApHbIE ypaBHeHus ruapoiusa SNCl, u ykaszars
KUCIIOTHOCTH cpefibl. OOBSCHUTH, MOYEMy NpH pacTBopeHuu Takux coiieit kak SnCl, u ZnCl,
pacTBOp MOJKUCISIIOT?

Bapunant Ne5

1. Ckonbko rpammoB NaOH nano B3saTh s npurotosienus 400mn 2M pactBopa?

2. Crenens auccormaiuu yroasHo# kucinotsel HoCO3 mo nepsoii ctynean B 0,05M pactBope
paBHa 2,1. 10, Beruncuts KOHCTaHTY JIUCCOLMALIUH I10 IIEPBOM CTYIIEHHU.

3. Ompenenute pH 0,05M pactBopa H2COs3, yuuTsiBasi TUCCOIMALIAIO TOJIBKO MO TMEPBOM
CTYIEHH.

4. Onpenenuth KOHIEHTpaIuio ruapokcu-uoHoB B 0,01M pactBope Ba(OH),, ans koToporo
CTETeHb IUCCOLMAIU paBHa 1.

5. Byner nmu npotekath peakius mexay pactsopamu AGNOs u KBr? Otser moarBepanTs npu
MOMOIIN MOJIEKYJISIPHBIX U HOHHO-MOJIEKYIIIPHBIX YpaBHEHUI.

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

11.2. TunoBble KOHTPOJIbLHBbIE 3aJaHUS WM HHbIe MATepUATbl, HEOOXOAUMBIE [IJIsI
OLICHKM 3HAHUH, YMeHHIi, HABBIKOB U (WJIN) ONBITA B X0J€ MPOMEKYTOYHOH ATTEeCTALUH 110
AUCIHHUIIJIUHE

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

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

IK3AMEHANIMOHHBIE BUJIETbHI

3K3AMEHAIIMOHHBIA BUJIET N 1

Kadgheopa 1153uX

Hucyunauna Xumust
1. 3amuTa METaIUIOB OT KOPPO3HUU. MeTauTHIeCcKie TOKPHITHSI.
2. CKOpOCTb XMMUYECKHUX PEaKIHii.
3. Mo ypasuenuto peakiuu PCls ) + Clyy2 PCls(y onpenennts:

a) TOMOTCHHOM MJIM T€TEPOreHHOM SIBIISICTCS JaHHAS CUCTEMA;

0) B KaKoM HalpaBJIEHUU CMEIIAETCS] paBHOBECHUE NPOLIECCA: IIPU MOBBIIIEHUH JIaBIECHUS; IPU
Harpesanuu (AHy p = -88 xJIx);
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B) BeIpaskeHHs KOHCTAaHT Ky u K¢; cootnomenne mexay K, n K
4. CocTaBUTh CXEMY raJlbBAHUYECKOI'0 3JIEMEHTA, B KOTOPOM IPOTEKAET PeaKIIHsI
Zn +Sn?* =Zn** + Sn  Hanmcars KaTOIHBIH ¥ AHOIHBII npotiecchl, paccuntath I/C,
ecim [Zn*]=0,0001, [Sn**]= 0,01 (Moub/m)
5. Onpenenuts pH 0,001M pacteopa HCI.
3K3AMEHAIMOHHBINA BUJET N 2
Kageopa 1BInX
Hucyunauna Xumus
1. KoHcTaHTa XMMHUYECKOI'O PAaBHOBECHS U 3aBUCUMOCTb €€ OT TEMIIEPATYPHI.
2. DJEKTPOXUMHUYECKHE METOBI 3aIUThl METAIIIOB OT KOPPO3HH.
3. CocraBbTe MOJIEKYJIIPHOE 1 HOHHO-MOJIEKYJIsipHOE ypaBHeHus peakiun AgNO; + Kl =
4. MeToioM MOHHO-3JIEKTPOHHOro OanaHca noaodparb KO3(QQUUUEHTHl B YpPaBHEHUM PEaKLUU.
VYKa3arh OKUCIIUTENb, BOCCTAHOBUTEIb U HallpaBlieHHe nporekanus peakuuu KMnO4 + KBr +
H,SO, — MnSO, + Br, + K,SO4 + H,0.
5. JlyxeHnas jxene3Has IUIACTMHA C HAPYLIEHHBIM MOKPBITUEM HAXOJUTCS BO BJIAXKHOM I'PYHTE.
CocrtaBbTe cXeMy KOPPO3MOHHOT'O rajlbBAHUUECKOr0 IEMEHTA U 3alULINTE YPABHEHUS
IIPOTEKAIOIINX PEAKLU.

3K3AMEHAIIMOHHBI BUJIET N 3

Kadheopa 1BIuX

Hucuyunauna Xumus
1. Ckopocts xuMuyeckux peakuuid. akTopsl, BIUSIONINE HA CKOPOCTh XUMHUUECKHUX PEaKIIHA.
2. DnexTpoHble MOTeHLMalbl. Y paBHeHue HepHera.
3. B xontakte Haxomsarcs Co u Mn. CocraBbTe cXxeMy KOPPO3HMOHHOTO TajJbBaHUYECKOIO
DJIEMEHTA W 3alUIINTE ypPaBHEHUS MPOTCKAIONIMX PEaKIMi, €CJIM W3JeNIe W3 ITUX METAJIOB
HAXOJHTCS B KHCIIOH cperie.
4. BerauciuTh pacTBOPUMOCTH (MOJIB/T) B Bosie AQ2CO3Ha ocHoBanny 3HadeHwms [P
5. Jlana obparumas peakiusi 2NO(T) + Oy(r) 2 2NOy(T)
B xakom HarpaBJIeHHH CMECTHTCS PAaBHOBECHE TPH:
a) 1oOaBIEeHUH KaTalln3aTopa;
0) yBETUYCHUH OOIIETO JaBICHUS;
B) yBenuueHuu koHeHTpauu NO(r)? OTBeTbl 000CHOBATH.

9K3AMEHAIIMOHHBINA BUJET N 4
Kadgheopa I1BIuX
HAucyunauna Xumus
1. Kimaccudukanms peakiuii OKUCICHUS-BOCCTAHOBJICHHS.
2. 'anpBaHWYECKHUE DTIEMEHTEHI.
3. Bo ckompko pa3 yBemuuutcs ckopocTh mpsamoil peakiuu PClygy + Clypy @ PClsy) npu
MOBBIIICHUH JTaBJeHus B 4 pasza?
4. 3anucarh peakiMM, MPOTEKAIOIIME Ha 3JIEKTPoJax IMpH pabdoTe TrajJbBaHMYECKOI'O 3JIEMEHTa
Ni | Ni**, 0,01moms/x||Cu?*, Imons/n | Cu. 3ammcars ypasHenwe TOKOOGpasyiomieii peaxiuy,
yKa3aTh MOJIIPHOCTB NIEKTPOIOB. PaccunTars 3.1.C. 3yIeMeHTa.
5. OnuHKOBaHHAs >KeJe3Hasl MIaCTHHA C HapYIIEHHBIM MOKPHITHEM HAaXOJUTCS BO BIaKHOM
atMocdepe. CocTaBbTe CXeMY KOPPO3HOHHOTO TaTbBAHUYECKOT0 3JIEMEHTA U 3aITUIINTE
YpaBHEHHUS MTPOTEKAIOIINX PEaKIUH.
DK3AMEHAIIMOHHBIA BUJET N5
Kadgheopa 115uX
HAucyunauna Xumus
1.Mexanu3m xuMuueckoi peakuuu. [IpocTeie u ciioxkHble peakiuu. JIuMuThpyromas cTaaus.
['oMOreHHble U TeTEPOreHHbIE XUMUYECKHUE MTPOLIECCHI.
2. OKucnuTeNnbHO-BOCCTAaHOBUTENBHBIE peakuuu. Knaccudukanus OBP.
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3. Paccuuraiite pactBopumocts CaCQOs, , ecnu ero [IP = 4,8-10'9.
4. MeTo10M HOHHO-3JICKTPOHHOTO Oaanca nmoaoepure KodGPUIIMEeHTH B YPaBHEHUN PEAKIIUH.
YKaKUTE  OKHUCIUTENb U BOCCTAHOBUTEII.

NaCrO, + PbO, + NaOH — Na,CrO,4 + Na,PbO, + H,0
5. 3anucarh peakinu, NPOTEKAIOIINE Ha IEKTPOJaX Mpu padoTe rajlbBaHMUECKOro 3jieMeHTa Mn

2+ -2+ . o

| Mn", 0,01M || Ni<, 0,1M | Ni. 3amucaTe ypaBHEHHE TOKOOOpPA3yIOIIEH peakiuH, yKa3aTh
MOJIIPHOCTH AIIEKTPOIOB. PaccunTars 3.11.C. lieMeHTa.

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

1. OcHoBHbBIE 3aKOHBI XHMHUHU (COXpaHEHHE MAacChl, MOCTOSHCTBA COCTaBa, HKBHUBAJICHTOB.
I'azoBeie 3akonHbl (ABoranpo, MenneneeBa-Knamneipona,...). IlapiuanbHple JaBIICHHS Ta30B..
3akoH 3KBUBaJEHTOB. OCHOBHbIE MOHATHS XMMHUU (aTOM, XHUMHYECKHH HJIEMEHT, H30TOIIbI,
MOJIEKYJIa, MOH, CBOOOHBINA paJMKajl, MOJb U SIKBUBAJICHT).

Xumuyeckasi opMmyna. AGCOTIOTHBIE U OTHOCUTENbHBIE MacChl aTOMOB. ATOMHAsl €IMHUIIA
Maccel. Yucno ABoraapo. OTHocuTenbHash MOJEKyJsipHas macca. Momabs. MousipHas wmacca.
OKBHUBAJICHTHI PA3JIMYHbBIX KJIACCOB BEIIECTB.

2. Tepmonunamuueckas cucrema. Bugasl cuctem. CocrostHue cuctembl. BHYTpeHHsIsE SHEprus u
SHTajblusa  cuctembl. IIpakTuyeckoe mnpuMeHeHue HTUX BenuuuH. [lepBbiil  3akoH
TEPMOJAMHAMUKH. DHTAIBIH. DHAO - U IK30TEPMHUUYECCKUE PEAKIIUH.

Cranpaptubie ycnoBus. CrannapTHele cocTosiHHs. CTaHAapTHBIE SHTAIBIWK 00pa3oBaHUS
IPOCTBIX U CJIOKHBIX BEIIECTB. DHTPOIUS U TEPMOJAUHAMUYECKAS BEPOSTHOCTD.

3akon ['ecca u ero cnenctBus. Tepmoxumudeckue ypaBHeHus. Pacyer TemaoBbix 3¢pQexToB
XUMHUUYECKHUX peakiuil. DHTponus. BTopoii 3aKoH TepMOIMHAMUKH. Y CIIOBUE CaMOIIPOU3BOJIIBHOTO
IIPOTEKaHUs NPOLIECCOB U TEPMOJUHAMHYECKOE PABHOBECHE B U30JIMPOBAHHON CHCTEME. DHEprus
['nG6ca. YcnoBusi camMONpPOU3BOJIBLHOTO MPOTEKAaHUS IPOLECCOB M PaBHOBECUS B 3aKPBITHIX
cucrtemax. @a30Bble paBHOBECUS. OHEpreTHdeckas auarpamMmma peakuuu. TpeTuil 3akoH
TEPMOJUHAMHUKHU. AOCONIOTHAs HHTPONMS MPOCTHIX M CIOXKHBIX BEIIECTB. DHTPONMIHbBIE
JarpaMMbl MHIUBUAYalbHBIX BellecTB. Bo3pactanue (yOblib) SHTPONMHM B 3aBUCHUMOCTHU OT
CTpPOEHHSI BEIIeCTB, NMpH (a30BbIX MNEpexojax M B XHUMHUYECKUX peakuusax. CBA3b 3HEpruu
aKTUBAIMU C TEIIOBBIM 3 dexTom. OOpaTtumbie 1 HEOOpATUMBbIE NMPOLECCHI. Y CIIOBUS U3MEHEHHUS
HalpaBJIeHUs OOpaTUMBIX XUMHUYECKHUX peakUuui. DHTaJIbIUMHBIA W SHTPONUNHBIA (aKTOpPHI.
Temmneparypa uaBepcun peakuuu. CBs3b cTanAapTHOH sHeprun [ 160ca peakiuy ¢ ee KOHCTAaHTOU
paBHOBECHs. 3aBUCHMOCTh KOHCTaHTBI paBHOBEcHsI OT TeMmieparypbl. CTaHgapTHas cBOOOJHAs
sHeprus ['mb6ca oOpa3zoBaHMs BEUIECTB M pacueThl CTaHAAPTHBIX AHepruil I'mbbca XxuMuyeckux
peaKuui.

3. KuHetnka xmMudeckux peakiuii. CpefaHsss W MTHOBEHHAs CKOpPOCTh peakiuu. CKopocTh
TETEPOreHHBIX peakUuid. 3aKOH AEWCTBHUA MacC. 3aBUCHUMOCTb CKOPOCTH OT KOHIIEHTpalUuu
peareHToB. llopsankm peakuuu. KoHcTaHTa CckoOpocTH. OHEprus aKTHBAaMK IMpPOLECCa.
AKTHUBUPOBAaHHBI KOMIUIEKC. AKTHUBHBIE MOJIEKYNbl (pacrpenenenue MakcBemna). DHeprus
AKTHBAIMH, [TEPEXOJHOE COCTOSIHHE M aKTHBHPOBAHHBIA KOMIUIEKC Ha IPUMEPE OJHOCTAJANITHON
peakuuu. BiusiHMe TemmepaTypbl Ha CKOpOCTh XuMmuueckoi peakiuu. [Ipasuno Baurt-T'odda.
VYpaBHeHHe AppeHuyca. DHEprus aKkTHMBAallMM W NPEIIKCIOHCHIMAIBHBIA  MHOMXKHTEIb - HX
¢busnueckuit cMbIci. ['OMOTEHHBIN U TeTeporeHHbI KaTanu3. ['oMOoreHHbIN Kartanu3. Biushue
KaTajan3aTopa Ha dHepreTudeckuii 6apbep npsiMoil 1 oOpaTHON xumMHdeckoi peakuuu. Karanus u
XMMHUYECKOe paBHOBecHe. [eTeporeHHblii Kataiu3 U ero ocobeHHocTH. JlocroMHCTBA U
HEJOCTATKM 3TOT0 BHAA Karanu3a. [IpomMexyTodHble COEIMHEHHs B T€TEPOr€HHOM KaTalln3e.
Bnusaue karanuszaropa Ha Ea 1 ckopocTu npsiMoii u oOpatHoi peakuuid. [IpuHIMI MOIBUKHOTO
(muaamuaeckoro) paBHoBecus Jle-lllatenpe. OOpaTtuMmble peakiuu. 3akoH JCHCTBUS MacC H
koHcTaHThl paBHOBecus K. u K;. MX cooTHomeHume nas TOMOIEHHBIX Ta3000pa3HBIX H
KOHJICHCHPOBAHHBIX CHUCTEM. MeXaHU3M M CTaIuHHOCTh peakiuid. MoJeKyasspHOCTh (ITOPSIO0K)
JJIEMEHTAPHBIX CTagul U AuarpaMMbl E, - IyTh MHOrocraguiHoON peakuuu. Jlumurupyromas
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cragus. CBA3b KOHCTAaHT CKOPOCTEH M SHEPruil akTHBALUU MPSIMON M O0OpaTHOW XUMHUYECKOU
pEaKuu COOTBETCTBEHHO C KOHCTAaHTOM paBHOBECHS M TEIUIOBBIM A(P(HEKTOM peaxiuu.
Oco0OeHHOCTH TETEpOreHHOI'0 pPAaBHOBECUS M MaTEMaTMUYECKOH 3alucH KOHCTaHT DPAaBHOBECHUS
reTEPOreHHBIX XUMUYECKUX PEAKIUH.

4. Teopust >JEKTPONUTHUECKONU auccounannu Appenunyca. CTeneHb U KOHCTaHTa JUCCOLIMAIIIU.
Bunel xonuentpauwmii. Pacuer cremenu mauccouuanuu U pH pacTBOpoB Ha mpumepe CialbIx
KUCIOT M OCHOBaHUHU. Jluccoumanus snekTpoiautoB. MonHoe mnpousBeneHue Boawl. lllkana
KUCIOTHOCTH. HelTpanbHble, KUCHbIe U meno4YHbie pacTBopsl U ux pH. CriocoObl moaKucieHus
U TIOJIIENaYMBaHUs BOJHBIX pacTBOpoB. CrocoObl BhIpakeHUs KOHIEHTparuil. Crymendaras
JUCCOLMAanusl 3JEKTPOJIMTOB B pacTBopax. KoHCTaHTBI Jucconuanuy KHUCIOT W OCHOBaHUMU.
OcCHOBHBIE, KUCIIBIE U CPETHUE COJIH.

3akonbl Payns. DOynuockomust u  Kpuockomus. OcMOC M OCMOTHYECKOE JIaBIICHUE.
I'uaponus coneit. I'uaponus coneid. CteneHb U KOHCTaHTa ruAponn3a. CTymeHYaThl THAPOIINS.
Bnusinue temneparypsl, pa30aBieHUsT W OJHOMMEHHBIX HOHOB Ha rujponu3 coseid. Koncranra
ruaponuza. pH cpenbl npu rugponuse coneid. CIBUT paBHOBECHS MPU THIPOIU3E.

['eTreporenHoe paBHOBECHME OCaJOK - HACBIUIEHHBIM pacTBOpP TPYAHO pPacTBOPUMOrO
AJIeKTposinTa. MexaHu3Mbl paCTBOPEHUS MOHHBIX KPUCTAJUIOB U MOJISIPHBIX MOJEKYJ. JBrxkyias
cuia mpouecca pactBopenus. ConbBaranus u ruaparanus. Temnnossie 23QGeKTbl pacCTBOPEHUS.

IIP. YcnoBuss oOcCaxIeHHs U PACTBOPEHHUsI 3JIEKTPOJUTOB. HachlllleHHBIE, MTEPECHIIIEHHbIE U

HEHACBIIIEHHbIE pacTBOpbl coseil. KommiekcHble coenuHeHus. Jlucconumanus KOMILIEKCHBIX
COCIMHEHU.
5. JIBOIHOI 2NIEKTPUYECKH CIION U MeXaHU3Mbl BOSHUKHOBEHUS CKauKa MOTEHI[AlIa Ha TPaHUIIe
paszmena  anmektpon/pactBop.  BomopomHwii  snektpon.  CTaHTApTHBIE — OKUCIHTEIBHO-
BOCCTAHOBUTEJbHbIE MOTEHUMANIBI. BUJIBI 3JIEKTPOJOB U HUX OKUCIUTEIBHO-BOCCTAHOBUTEIIbHbBIE
noteHuuansl. @opmyna Hepuera. Konuentpaunmonssiii snemeHT. Cszp DJIC ¢ u3MeHeHUEM
sHeprun ['mb06ca M KOHCTaHTOW paBHOBECUS OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKLUH.
["anbBaHWYECKHE DJIEMEHTHI. JEKTpOiu3. 3akoHbl dekTponu3a Dapanes. Uucno Dapanes.
Beixog no Toky. IlepeHanpsbkeHue. DIEKTpPONIM3 ¢ MHEPTHBIMU M PAaCTBOPUMBIMHM aHOJAMHU.
OO6ocHoBaHME BBHIOOpA DSIEKTPOAHBIX MOJTYpPEAKIM HA OCHOBE WX AJIEKTPOJHBIX MOTEHIIMAJIOB.
Bugasr kopposuu. Kopposust ¢ BogopoHoi n KuciopoHoi aenosspuzanueil. CrnocoObl 3aIuThl
METAJIJIOB OT KOPPO3HUHU

Pernamenr NMpoBEACHUA l'lpOMe)KyTO‘-IHOﬁ aTrrecranum B (bopMe KOMIIBIOTEPHOTO

TeCTHPOBAHNSA
Koua-Bo 3apannii B 0anke Kou-Bo 3aganuii, npeabsBiasieMbIX
Bpems Ha TecTHpOBaHue, MUH.
BONPOCOB CTYEHTY
ne menee 100 He menee 20 90

[Tonmublit (pOHI OIEHOYHBIX CPEACTB MAJS MPOBEACHUS IMPOMEKYTOUHOM AaTTecTallud B
dhopMe KOMIIBIOTEPHOTO TECTUPOBAHUS Pa3MEIleH B 0aHKE BOMPOCOB JAHHOTO Kypca TUCIUTUTAHBI
B CJ10 Moodle / eLearning Server 4G SUOC HI'TY.

B Xome moAroTOBKM K MPOMEXKYTOYHOH aTTeCTallMd OOYYaIOUIMMCS TPEIOCTaBIISIETCS
BO3MOXHOCTb IPOWTH TECT CAaMONPOBEPKU. TecT I caMONPOBEPKH MO JUCHHUIUIMHE pa3MeEIIeH B
CIO Moodle / eLearning Server 4G SUOC HI'TY B cBO60JHOM ISl CTYIEHTOB JIOCTYIIE.
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YTBEPXIAIO:

Hupexrop nacturyra XTuM
Manynesuy JXX.B.

202 T

Jucr aAKTyaJIu3anuu paﬁoqeifl NnporpaMmbl TUCHUIIIMHBI

« b1.b.8 Xumus »

HHACKC I10 y‘-Ie6HOMy IJjiany, HAUMCHOBAaHUEC

JUTSL TIOJITOTOBKY OaKajaBpoB/ CIECIMATMCTOB/ MarucTpoB

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

HanpaieHHOCTh: «I101bEMHO-TPAHCTIOPTHEIC, CTPOUTEIBHBIC, TIOPOKHBIC MAIITHHBI 1
000pyIOBaHHE
dopma 00yueHus _3aouHas
['ox nauana moarotosku: 2021

Kypc 1

Cemectp 1

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

0) B paGouyro mporpamMmy BHOCSTCS CIASAYIOIINE U3MEHEHUS (yKa3aTh Ha KaKOW roj
HaJaja IMOJArOTOBKH):

1) ;

B)
Pa3pabotuuk (1n): Ocmanos B.K., n.x.H., mpodeccop

(®UO, yueHas CTETeHb, YUCHOE 3BaHHE)

TI.

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

Jucrt AKTyaJIU3al MU IIPUHAT HA XPAHCHUE:

3aBeyromuii BeImyckaromiei kadeapoit AuT A.B.Tymacos
« » 2021 r.

3aBeayromuii Beimyckaromiei kadeapoit CJIM V.1II.Baxunos
« » 2021 r.

Metognueckuii otneir YMYVY: « » 2021 .

32



PELHEH3USA
Ha padoy4yIo NporpaMmy JMCHUILITHHBI « XUMMSD)

OI1 BO no nanpasJjienuio 23.02.03 «kHazeMHbIe TPAHCTIOPTHO-TEXHOJIOTHYECKH e
KOMILIEKChI», HaNpaBJIeHHOCTH «I1oAbeMHO-TPaHCIOPTHBIE, CTPOUTEIbHbIE, 10POKHbIE
MaIIMHbI 1 000Py10BaHHE»

(kBasiu(puKaMs BLITYCKHUKA — 0aKaJaBp)

PoroxunsiM BsuecnaBom BsuecnaBoBuuem, mnpodeccopom kadenpsl «TexHomorus
AIIEKTPOXMMUYECKUX IIPOM3BOJACTB M XMMHs OpPraHMYECKHUX BellecTB» Huxeropoackoro
roCy/IapCTBEHHOIO0 TeXHHYeckoro  yHuBepcutera um. P.E. AnekceeBa A.T.H., [OLIEHTOM
IIpoBeJeHa peleH3us pabouell mporpammbl JucHuIUIMHbL «XuMus» OIl BO no HampaiieHuro
23.02.03  «HazemMHble = TPaHCIOPTHO-TEXHOJOTUYECKHE  KOMIUIEKCH»,  HaIPaBJIECHHOCTh
«IlogbeMHO-TPAaHCIIOPTHBIE,  CTPOUTEJIbHBIEC,  JIOPOKHBIE  MAIIMHBI W O0OpYIOBaHHUE»
(6akamnBpuart) paspaborannoii B ®I'bOY BO «Hwuxkeropoackuit rocyiapcTBEHHbIH TEXHUUECKUN
yauBepcuteT umenu P.E. AnekceeBay», Ha kadenpe «IponszBoacTBeHHast 6€3011aCHOCTb, SKOIOTHS
u xumus» (pazpabotunk — OcmanoB Brnagumup Kumosuy, npodeccop, 1.x.H.).

PaccmoTpeB mpencTaBieHHbIE Ha PELEH3UI0 MaTepuaibl, PELEH3EHT MpHIled K
CJIETYIOIIKM BBIBOJIAM:

[Iporpamma coomeemcmsyem tpedboBanusm PI'OC BO mo wnanpaenenuio 23.02.03
«HazemHbIe TPaHCIIOPTHO-TEXHOJIOTUYECKUE KOMIUIEKCh». [Iporpamma codeparcum Bce OCHOBHbBIE
paszensl, coomseemcmeyem TPeOOBaHUSIM K  HOPMAaTUBHO-METOJWYECKUM  JTOKYMEHTaM.
[IpencraBnennas B [Iporpamme akmyanvsnocms y4eOHON AVCUMILTUHBI B paMKaxX pealu3aluu
OIIOII BO re nodaexxcum comuenuro — TUCHUILIMHA OTHOCUTCA K 0230BOM 4acTH y4eOHOTro UK
—bI.

[IpencraBnennsie B [IporpamMme wuenu IUCUUIUIMHBI coomeemcmeyiom TpeOOBaHUSAM
OI'OCBO nanpasnenus 23.02.03 «HazemHble TpPaHCIIOPTHO-TEXHOJIOIMUECKHE KOMIUIEKCHD».

B cootBerctBuum ¢ [Iporpammotii 3a qucturummaon «Xumus» 3akperiena OIIK-1. Jlucuumimnna
u npeacrasieHHas [Iporpamma cnocobuwl peanuzosams NX B 00bSIBICHHBIX TPEOOBAHUIX.
Pe3ynomamur 006yuenusn, npencrasiennubie B [IporpamMe B kateropusix 3HaThb, yMETb, BIaJI€Th
coomeemcmayiom CrelUPUKEe U COAEPKAHUIO TUCLUIUIMHBL U 0eMOHCIMPUPYIOM 803MONCHOCHb
MOJIyYEHUS 3asBJICHHBIX PE3yIbTATOB.

OOG1wast TpYA0EMKOCTh AUCHUILTHHBI «XUMHsD» cocTaBisieT 4 3a4érHple equuuibl (144 daca).
WNudpopmaniysg o B3aMMOCBS3H U3y4aeMbIX JUCLUUIUIMH U BOIIPOCAM HCKIIIOUEHUs 1yOJIUpOBaHUs B
COJIEp’)KaHUU JUCLHUIUIMH  coomeemcmeyem _ JIeWCTBUTENBbHOCTH. JlucummimHa — «XuMUs»
B3auMocBsa3aHa ¢ Japyrumu guciumuimHamMu OIIOII BO u YuebHoro maHa mo HampaBiIeHHIO
23.02.03 «HazemHBIE = TpPAHCIOPTHO-TEXHOJOTHYECKUE  KOMIUIEKCH», UM  BO3MOXKHOCTb
TyOnMpoBaHUS B COJEPKAHUU OTCYTCTBYET.

IIpencraBnenHas [Iporpamma MIPENIIONIAraeT HCIIOJIb30BaHUE COBPEMEHHBIX
00pa30BaTeNbHbIX TEXHOJOTUH, HCIIOJIb3yeMble NpPHU pealu3alyd pa3jIMYHbIX BHUAOB Y4eOHOM
pabotbl. @opMbI 00pa3z0BaTEIbHBIX TEXHOJIOTHI_coomeemcmeayom ciennruke JUCUUTUINHBL.

Bunel, conepkanue U Tpyno€MKOCTh CaMOCTOSTENbHON pabOThl CTYJI€HTOB, IIPECTABICHHBIE
B IIporpamme, coomeemcmeyiom TpeOOBaHUSIM K MOATOTOBKE BBIMTYCKHUKOB, COAEPIKALIMMCS BO
®I'OC BO nanpasnenus 23.02.03 «Ha3emHble TpaHCIIOPTHO-TEXHOJIOTMUYECKHE KOMILIIEKCHD».

[IpencraBnennsie U onucanHble B IIporpamme Gopmbl mekyueri ONeHKU 3HAHUN (YCTHBIN
OTIpOC, 3alIUTa OTYETOB IO JIAOOPATOPHBIM paboTaM, y4yacTHe B TECTUPOBAHHMM) U ayIUTOPHBIX
3aJJaHUSX — pELIEeHUE KOHTPOJIbHBIX 3aJad), coomeemcmeyiom creuuduke IUCHUILTUHBL U
TpeOOBAaHUAM K BBITYCKHUKAM.

dopma MPOMEKYTOUHOTO KOHTPOJISL 3HAHUM CTYIEHTOB, NpeaycMoTpeHHas [Iporpammoit,
OCYILECTBIIsICTCS B (popMe 3aueTa, UTO coomeemcmayem CTaTyCy TUCHHUILINHBI, KaK JUCIUILTUHBI
6azoBoii wactm ydeOHoro mmkina — bl ®I'OC BO wnanpasnenuss 23.02.03 «Hazemnusie
TPaHCIIOPTHO-TEXHOJOTUYECKUE KOMILIEKCHD.
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Hopwmbl oneHku 3HaHuM, mpenactaBieHHble B IIporpamme, coomeemcmeyiom crieruduke
JTUCIUIUIMHBL U TPEOOBAHUSIM K BBITYCKHUKAM.

Y4eOHO-MeTOAMYECKOE 00eCIIeueHUE TUCIUTIIMHBI ITPEICTABICHO: OCHOBHOM JIUTEpaTypoi — 3
HAaUMEHOBAHUS, JOTIOJHUTEILHON JUTepaTypoid — 1 HauMeHoBaHKe, METOIUYECKUE yKa3zaHus — 12
HaNMEHOBAaHUHU, yueOHO-MeToauueckoe mnocoOume— | HaumMeHOBaHWE, HHTEPHET-pecypchl — 4
UCTOYHMKA U  coomeemcmeyem  TpeboBanusasmM  DPIOCBO  wampaBnenuss  15.03.01
«MammnHOCTPOCHUE.

MartepuanbHO-TEXHUYECKOE  OOeCHedYeHHe  JUCHUUIUIMHBI  COOTBETCTBYET  CHElU(pUKe
JUCLHUTUIMHBL «XUMHs» H 00ECleYrBaeT HCIOJIb30BAHUE JESATEIbHBIX BHIOB OOyYCHHS —
BBITNOJIHEHHE JTabopaTopHbIX paboT. [lepeyeHs 1abopaTOpHBIX pabOT COOTBETCTBYET 3asIBJICHHOMY
KYpCY U CIIOCOOCTBYET OCBOSHHIO TUCIUITIIMHBI « XUMHUS.

Meroanueckue peKOMEHAAMHN CTYAEHTaM U METOJNYECKHE PEKOMEHJIAllUU MPENnoaaBaTeIsiM
[0 OpraHM3aluu OOYYEeHHs MO TUCHMIUIMHE JAI0T MPEACTAaBICHHE O crenudHuKe O0y4eHHUs Mo
JUCLHUIIINHE «XUMUSD.

OBIUE BBIBOJIbI
Ha ocHoBanun HpOB@I[CHHOfI peUuCH3ur MOKHO CACJIAaTh 3aKIOYCHHC, 4YTO XapaKTep,

CTPYKTypa M cojJepkaHue palouedl mnporpammbl aucuuiuimHbl «Xumus» OIIOII BO 1o
HaIlPaBJICHUIO 23.02.03 «Haszemubie TPAHCIOPTHO-TEXHOJOTUYECKHE KOMILJIEKCBD»,
HanpaBieHHOCTh  «IlobeMHO-TpaHCIIOPTHBIE,  CTPOUTENbHBIC, JIOPOKHBIE  MAallUHBl U
obopynoBanue», paspaborannas OcmanoBeiM B.K., mpodeccopom, na.x.H., Kadenps
«[IpousBoacTBeHHast 06€30MaCHOCTb, KOJIOTUS U XMMHUA», cOOTBETCTBYeT TpeboBaHusM PI'OC
BO, coBpemeHHbIM TpeOOBaHUSAM SKOHOMHUKH, PbIHKA TPYAa M IO3BOJMUT IpU €€ peanu3anuu
YCIIEIIHO 00€CTeUYnTh (POPMHUPOBAHUE 3aSIBICHHBIX KOMIIETECHITHIA.

[Tpodeccop kadeapsr «TexXHOTOTHS ITEKTPOXUMUUECKUX

MPOU3BOJICTB M XUMHUU OPTaHUYECKUX BEIIECTBY,

HI'TY um. P.E.AnekceeBa

npod., A.T.H. B.B. Poroxun

« _15_»mapra 2021 r.
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