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1. IEJU U 3AJJAYM OCBOEHMS JUCLUMIIJIUHBI (MOYJIS)

1.1 eab ocBOCHNUSI JUCHUILINHBI (MOTYJIA)

e 0CBOCHMS TUCHUIUTMHBI « XMMHUS» U3YIEHUE TEOPETHUCCKUX OCHOB M OCHOBHBIX ITOJIOKEHHI
XMMUH, Pa3BUTHE KOMIETEHINH B cepe MPUMEHEHHS] METOI0B TEOPETUYECKOTO U IKCIIEPUMEHTAIHHOTO
HCCICOOBAHUS C UCITIOJIB30BAHHUEM (bYHI[aMeHTaJIBHBIX 3aKOHOB XUMHHU.

1.2 3agaun 0CBOEHUS TUCHMILINHBI (MO1YJIs1)

K ocHOBHBIM 3a/1a4aM OCBOCHHS JUCIUILUIMHBI OTHOCSTCS:

— M3Yy4YE€HHE OCHOBHBIX MOJIOKEHHUM U 3aKOHOB XUMUH,

— W3YYCHHE METOJOB aHaju3a, TEOPETUYECKOTO M OKCIEPUMEHTAIBHOIO WCCIIECIOBaHUS |
MOJICIIMPOBAHUS XUMUYECKUX CUCTEM, SIBICHUU 1 IIPOIIECCOB B MPOGECCHOHATBHOM IeATETbHOCTH;

— MPUMEHEHHE OSKCICPUMEHTAIBHBIX METOJOB OIpeaeicHus] (PU3NKO-XUMUYECKUX CBOWCTB
UCCIIETyeMBIX 0ObEKTOB;

— OCBOWTH CIIOCOOBI 0OPAOOTKH M MPEICTABICHUS TOJYYCHHBIX JTAHHBIX M OIEHKH MOTPEITHOCTH
pe3yIbTaTOB U3MEPEHUM;

2. MECTO JUCHHUIIJIMHBI MOAY.JIST) B CTPYKTYPE OBPA3OBATEJIBHOM
ITPOI'PAMMBI

YyeOHas gucruiuiiHa «XUMHUsS» BKJIOYEHA B TIEpPEYCHb JUCHMIUIMH 0a30BOM  4YacTH,
onpenenstomux HamnpasieHHocTs OIl. JlucuumivHa peanusyercs B COOTBETCTBHU C TPEOOBaHUSIMU
®dI'ocC, OI1 BO u VII.

Jucnurnnuna 6a3upyercs Ha CIeAYyIOIMMNX TUCIUIUINHAX: «Maremarukay, « Du3uka.

Pesynbrarel 00y4eHusl, MOJIy4Y€HHbIE NP OCBOSCHUM JUCHUIUIMHBI «XUMUS», HEOOXOIUMBI MPU
OCBOCHHMH CIICIYIOUIUX JUCHHUIUIMH «JKoyuorus», «MarepuanoBenenuey», «OCHOBbI 0€30MacHOCTH
KHU3HEICATeILHOCTUY, MOATOTOBKE K Mpolieaype 3amuThl 1 3amuta BKP.

PabGouass nporpamma IUCHMIUIMHBI «XUMUS» IS HWHBAIMIOB W JHI[ C OrPAHUYCHHBIMU
BO3MOXXHOCTSIMHU ~ 37I0POBBbSl ~ pa3pabaTbiBaeTCsi  WHAMBHAYyaJbHO C  Y4€TOM  OCOOEHHOCTEM
MCUXO(U3UUECKOTO PA3BUTHSA, WHIWBHUAYAIbHBIX BO3MOXXHOCTEH W COCTOSHHUS 3JI0POBBSI TaKHUX
00y4aroImxcs.



3. KOMIIETEHLIUUA OBYYAIOIEIOCSl, §OPMUPYEMBIE B PE3YJIbTATE
OCBOEHUSI JUCHUIIIUHBI (MOIY.JIS)

[Ipouecc wu3yueHuss AUCUMIUIUHBI «XHUMHS» HalpaBlieH Ha (OPMUPOBAHHUE JJIEMEHTOB
obmenpodeccronanpabix komnerennud OIIK-1 u OIIK-4 B coorBercTBUn ¢ ®I'OC BO u OIT BO 1o
HanpasieHuo noarotoBku 11.03.03 KonctpyupoBaHue v TEXHOJIOTHS JIEKTPOHHBIX CPEJICTB.

Ta6ymma 3.1 — @opMupoBaHNE KOMITETCHIIMIA TUCIUTIIHHAMHM

Kon xomnereHnuy / HaMMEHOBaHHE CemecTpsl (OPMUPOBAHUS AUCIUIUINHEBL
JTUCIUIUIAH, (DOPMHUPYIOIINX Kommnerennmu 6epyrcs n3 Y11 mo HanpaBiIeHNIO TOATOTOBKY OakataBpa /
KOMITETEHIIMIO COBMECTHO GakanaBpa
1 2 3 4 5 6 7 8

OIIK-1

XuMmust

MartepuanoBeneHue

Okonorus

be3zonacHOCTh XH3HEAEATSILHOCTH

O3HaKOMHTEIIbHAS TIPpaKTHUKa

[MoxroToBka K mpoteaype 3aluThl 1
3amura BKP

OIIK-4

Xnumus

DKoI0THA

be3onacHOCTE XH3HEACATSIHPHOCTH

[oxroToBka K mporeaype 3aluThl 1
3amura BKP

[lepedeHp MIaHUPYEMBIX PE3yAbTATOB OOYUEHHMS IO JUCHHUIUIMHE «XHUMH», COOTHECEHHBIX C
IUTAaHUPYEMBIMH pe3ynbTaramu ocBoenus OIl, mpencrasnen B Tabm. 3.2.



Tabmuua 3.2 — [lepeyeHb IaHUPYEMBIX PE3YIbTATOB 0OYUEHUS 110 NUCIUIIIMHE, COOTHECEHHBIX C IUTAHUPYEMBIMH pe3yabTatamMu ocBoeHus: OI1

Kon
¥ HaMEHOBaHUE
KOMIIETCHIINH

KOH 1 HAMMCHOBAHUC
HHAWKATOpa JOCTUKCHUA
KOMIICTCHIIH

[Inanupyemsble pe3yabTaThl 00yYEHHUS 10 AUCIMIUINHE

OIIK-1. Criocoben
MPUMEHATH COBPEMEHHBIE
JKOJIOTUYHBIE U 0€30I1aCHBIE
METO/IbI PAI[MOHATEHOTO
HCIIONTB30BAHMS CBIPEBBIX
1 DHEPTETHIECKHUX PECYPCOB
B MaIlIHHOCTPOCHUH

HUOIIK-1.1. [Tpumensier
COBPEMEHHBIE 9KOJOTUIHBIE U
0e30IacHBIC METO/IBI
PaHOHATIBHOTO UCITIOIb30BAHUS
CBIPBEBBIX U YHEPTrETUUECKUX
pECypcoB B MAlTMHOCTPOCHHU

3HaTh:

CoBpeMeHHBIE TI0/IX0/1bI K OCHOBHBIM
XMMHUYECKUM 3aKOHOMEPHOCTSIM,
IpoLeccaM M CHCTEMaM
CoBpeMeHHbIE METOABI XUMHUYECKOTO
aHaM3a U MaTeMaTHIecKoi 00padoTKu
MOTYYEHHBIX JaHHBIX

CoBpeMeHHBIE 3KOJIOTHYHbIE U
0e30macHbIe METObI PAIOHAIBHOTO
HCIOJIb30BaHUA CBIPBEBLIX U
9HEPreTHUECKHX PECYPCOB B

YMmerb:

CaMOCTOSITENBHO KIIaCCH(DHUITUPOBATH
XUMHUUYECKHE CUCTEMBI, IPOIIECCHl U
METOIBI UX aHaIHn3a

CaMOCTOSITEeNBHO TIpeIaraTe u
MIPOBOIUTE PACUETHI IT0 TEOPETUICCKUM U
SKCIEPUMEHTAIEHBIM JaHHBIM
CoOTHOCHUTB MTOTyYeHHEIC
SKCIEPUMEHTAIEHBIC 3HAUCHHS CO
CHpaBO‘-IHI)IMI/I JaHHBIMU

HpI/IMeHﬂTb COBpeMeHHI)Ie 3KOJIOTUYHBIC

Baanern:

HasbikaMu MOCTaHOBKH U
BBINOJIHEHUS XUMUYECKUX
HCCJIEIOBAaHMI

MeTomaMu MaTeMaTUYECKOM
00pabOTKH IKCIIEPUMEHTAITBHBIX
JaHHBIX

Cr1ocoOHOCTBIO 1aBaTh OIEHKY
MTOTPEITHOCTH METO/1a

MAaIIMHOCTPOCHUN n Ge30macHble METO/BI PAOHAIBHOTO
HCIOJIb30BaHUA ChIPHEBBIX U
SHEPreTHUCCKUX PECYPCOB B
MAIIMHOCTPOCHUHU
OIIK-4. Cniocoben HNOIIK-4.1. OcymiecTBisieT 3HaTh: YMmern: Baaners:

KOHTPOJIUPOBATH U
obecneynBaTh
MPOU3BOJICTBEHHYIO U
9KOJIOTUYECKYIO
0e30macHOCTh Ha pabounx
MecTax.

KOHTPOJIb HpOPISBO,Z[CTBeHHOﬁ n
JKOJIOTMYECKOM 0€30MacHOCTH
Ha pa60lmx MECTax.

COBpeMeHHLIe XUMHNYCCKHUEC METOOBI
KOHTPOJIA HpOI/ISBOHCTBeHHOﬁ u
JKOJIOTHYECKOH 0€30IMacHOCTH

OcymiecTBIATh KOHTPOJIb 32
XHUMHYECKIMH MapaMeTpaMu Cpebl
[TpoBOMTE pacyeTsl ¢ MPUMEHEHHEM
AHAM3UPYEMBIX TapAaMETPOB
OcyLIecTBIATh BEIOOP XUMHYECKOTO
MEeTO/Ia aHaJu3a JUIsl 00ecIeYCHHS
6e30I1acCHOCTH MPOU3BOJICTBA

HaBpIkaMy TOCTaHOBKH XMMHYECKHX
JTa00PaTOPHBIX ONEPAH U UX
BBINTOJTHEHUS

MeronamMu MmaTeMaTHYECKOM
00pabOTKH IKCIIEPUMEHTAITBHBIX
JAHHBIX XUMHYECKOTO aHaJIN3a

HNOIIK-4.2. Cnocoben
obecrneurBaTh
MPOU3BOJICTBEHHYIO U
JKOJIOTUYECKYI0 O€30MaCHOCTh
Ha pabovnX MeCTax.

3HaTh:

XuMHUECKUE METOIBI 00ECIIEYEHUS
[IPOU3BOICTBEHHOMN U 3KOJIIOTHYECKOM
0e30MacHOCTH Ha PabOYMX MecTaxX

YMmers:
[TpuMeHATh COBpEMEHHBIE XUMUIECKUE
METOJIBI JIUIs1 0OecIieueHus: 0e3011aCHOCTH

Baanern:

XUMHYECKMMHU METOIaMU
o0ecriedeHnsT IPOU3BOICTBEHHON 1
SKOJIOTHYECKOM 0€30I1aCHOCTH




4. CTPYKTYPA U COJAEP)KAHME JUCLUATIJIMHBI (MOJIY.JIST)

4.1 Pacnpeneﬂe}me TPYAOECMKOCTH IJUCHUIIJIMHBI IO BUIaM paﬁoT Imo ceMecTpam

OO0mast Tpy10EMKOCTh AMCLUUILUIMHBI cOCTaBiseT 3 3a4. eA. uiau 108 vacos, pacnpenenenue 4acoB
0 BHJaM paboT [0 ceMecTpaM IpeacTaBieHo B Tadiuue 4. 1.

Tabmuna 4.1 — PacnipeneneHue TpyTI0eMKOCTH JUCIUIUIMHBI IO BUAAM Pa0OT 1O CEeMecTpaM JUIst
CTYJCHTOB OYHOTO O0y4YeHUs / 3209HOTO O0YUCHHS

TpyAaoeMKOCTb B yac

. B 1.4. o
Bun yue6HO# paboTh Bcero
ceMecTpam
qac.
1 cemectp

C UCIIOJIB30BAHUECM 3JICMCHTOB

CDOpMaT NU3YyYCHUA JUCHUIITINHBI
QJICKTPOHHOI'O 06y‘~IeHI/I$I

OO61mas TPYA0EMKOCTh JUCIUIUIMHBI [0 YYCOHOMY IUIaHY 108/108 108/108
1. KonrakTHas paora: 38/18 38/18
1.1. AynutopHasi padoTa, B TOM YHCJIe: 32/12 32/12
3aHsTH JICKIIMOHHOTO THMa (J]) 16/6 16/6
3aHsTHs cemMuHapckoro tumna (I13 — ceMuHaphI, MPAKTHYCCKUE 3aHITHS | JIP.) -6 -6
naboparopHsie paboTsl (JIP) 16/- 16/-
1.2. BHeayauTOpHAasi, B TOM YHCJIe 6/6 6/6
KypcoBast paboTa (mpoekt) (KP/KII) (koHCynbTaLMSI, 3a11Ta)

TEKYIMH KOHTPOJIb, KOHCYJIBTAIIMU MO TUCIUILTHHE 6/6 6/6
KOHTaKTHas paboTa Ha poMexxyTo4HoM KoHTpoie (KPA)

2. CamocrositesbHasi pagora (CPC) 70/90 70/90

pedepat/acce (MOATOTOBKA)

pacuérHo-rpaduyeckas pabora (PI'P) (monrotoska)

KOHTpOJIbHAs paboTa

kypcoBast pabota/mpoekt (KP/KII) (moarotoska)

CaMOCTOSITENIbHOE U3yUICHHE Pa3IeioB, CAMOIIOArOTOBKA (MpopaboTka u

MOBTOPEHHE JIEKIIHOHHOTO MaTepuaja U MaTepHuaia yieOHUKOB U yueOHBIX OCOOHH, 34/54 34/54
MO/ITOTOBKA K JJa00PATOPHBIM U MPAKTUYECKHUM 3aHSTHSIM, KOJUIOKBUYM H T.1.)
IToaroToBKa K 3K3aMeHy (KOHTPOJIb) 36/36 36/36

[ToaroToBKa K 3aUeTy / 3a4€Ty ¢ OIEHKON (KOHTPOJIB)

4.2 Conep:xaHue TUCHUILIUHBI, CTPYKTYPHMPOBaHHOE 110 pa3jejiaM, TeMaM



Tabmuna 4.2 — ConepkaHue JUCIUTIINHBI, CTPYKTYPUPOBAHHOE 110 TEeMaM JJISI CTYJICHTOB OYHOTO 00yUeHUs

Buapl yueoHoii pa6oThl (dac)

IInanupyemsle KoHTakTHAast
KOHTPOJHUPYEMBbIE =)
( ) peI;ynLIT)ZTLI pabora % E
ocsoennsi: kon YK; HaumenoBanue pazaenoB, TeM % g “E EE Coaep:xanue pa3aejioB, TeM, 3aHATHI Bug CPC
OIIK; IIK u = z - £ 2|85
HHAMKATOPbI = S 5 2= |5 =
JAOCTHKCHUSA g g lg E : g \g
KOMIIEeTeH Ui = S = < g S8
=1 =
= =
1 cemectp
OIIK-1 Pa3gen 1. DHepreTuka XUMHYECKHX NPOLIECCOB.
HOIIK-1.1. Tema 1.1. TerutoBbie 3dpdexTs 11 2/3 | OcHOBHBIC TAPaMETPhI MPOIIECCOB. TepMOTUHAMHYCCKUE (DYHKIIHH. Uzyuenne
OIIK-4 XUMHUYECKUX pPEeaKLUi BHyTpeHHss 3Heprus CUCTeMBI U SHTaNbNUA. Tunsl peakiuil. 3akoHsI ['ecca | TeopeTHdyeckoro
HNOIIK-4.1 u JlaByaspe-Jlamaca. TemmoeMKkocTh BemecTB. 3akoH Kupxroda. Matepuana [6.1.1],
HNOIIK-4.2. Tema 1.2. DHTpOIHS U €€ 1/1 2/3 | CaMOTIpOM3BOIIBHBIE IPOLIECCHI. DHTPOTHS. 2-# ¥ 3-# MOCTYIATHI [6.1.2], [6.1.5], [6.2.1],
HU3MEHEHHE B MpoIleccax. JHEPrus TepMOJMHAMUKH. VI3MeHeHre SHTPOIHH B poreccax. JHeprus ['uboca. [6.2.2], [6.3.1],[6.3.2]
I'n66c¢a. DakTopsl, ONPEACISIONINE HANPABICHHE XUMHIESCKUX PEaKknuil.
JlabopaTopras pabdora Nel. 4/- 2/- | Onpenenenue TermoBoro 3ddexra (kanopumerpudeckue usmepenus) u tuna |I[loaroToBka K
DHepreTrka XUMUIECKUX PeaKni peakuy. DKCIIepUMEHTaIbHOE J0Ka3aTeIbCTBO 3akoHa ['ecca. OTBETH Ha n1abopaTopHBIM paboTam
KOHTPOJIbHBIE BOITPOCHL. [6.1.1], [6.3.7], [6.3.9]
[paktnueckas padora Nel. -/2 -/3 | PewieHue TUIIOBBIX 3ajady. TToarorosxka k
OHepreTnka XUMAYECKUX PeaKui MPaKTUYECKUM paboTam
[6.1.1], [6.1.2], [6.3.5]
Hroro no 1 pa3neny 2/2 4/- -2 | 6/9
OIIK-1 Paznen 2. XuMuueckasi KHHETHKA U PABHOBECHE.
HNOIIK-1.1. Tema 2.1. CKOpOCTh XUMHYIECKHUX 1/0,5 2/3 | OcHoBHbIe OHATHS KHHETHKH. OCHOBHOM 3aKOH KMHETHKHA. OCOOEHHOCTh N3ydenue
OIIK-4 peakuui KHHETHKH T'€TePOTeHHBIX MTPOIlecCOB. BimstHMe pa3nuyHbIX (pakTOpoB Ha TEOPETUYECKOI0
HNOIIK-4.1 CKOpOCTh peakiuil. Teopus akTHBHBIX cTONKHOBeHHH. KaTamus. Mmatepuana [6.1.1],
HOIIK-4.2. Tema 2.2. Xumuueckoe pasHosecue | 1/0,5 2/3 | O6parumble peakuun. COCTOSHHE XUMUYIECKOTO paBHOBecHs. Koncranta [6.1.2], [6.1.3]], [6.1.5],
pasHOBecus. CMelIeHne XMMUIECKOTo paBHOBecHs. [Ipuanun Jle Hlatense. | [6.2.1], [6.2.2], [6.3.1],
Tema 2.3 da30BbIe PABHOBECHS 2/2 | daza. dazoserii nepexo. [Ipasuno das M'u66ca. Bapuatusnocts cuctemsr. | [6.3.2.]
AZIcopOIIMOHHOE PaBHOBECHE.
JlaGoparopnas pabota Ne2 4/- 2/- | BelmojiHeHME KHHETHYECKUX U3MEPEHUM. DKCIIEPUMEHTAIBHOE IToaroroBka k
KunHeTnka XMMHUUECKUX peakLui JokazaTenbeTBo npuHipna Jle larense. OTBeTH Ha KOHTPOJIBHBIE BOMPOCHL. | 1a00paTOpHBIM paboTam
[6.1.1], [6.3.7], [6.3.8],
[6.3.9.]
[Ipaktrueckas padora Ne 2 -2 -/3 | PelueHue TUIIOBBIX 3a1a4 IToaroroBka k
KunHeTnka XMMHUUECKUX peakui MIPaKTHYECKUM paboTam
[6.1.1], [6.1.2], [6.1.3],
[6.3.10]
Hroro no 2 pasneny 2/1 4/- -2 | 8/11
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OIIK-1 Pa3znea 3. PacTtBopsbl. JlucnepcHbie CHCTEMBI.
HOIIK-1.1. Tema 3.1. PactBopsl HeanektponutoB | 1/0,5 1/3 | OcHOBHbIE MOHATHS. 3aKOHBI HJICAJIbHBIX PACTBOPOB. AHTH(PH3HI. Hzyuenue
OIIK-4 Tema 3.2. PacTBOpBI 3JEKTPOIUTOB 1/0,5 1/ | Teopwust aneKTpoOIUTHYECKOH Auccormaniu. CHIbHBI U CIA0bIe AEKTPONIUTHI. | TEOPETUUECKOTO
HNOIIK-4.1 DIEKTPONUTHYECKAS IUCCOLUAIHS BOALL. BOIOPOIHEIN MOKA3ATENb. marepuana [6.1.1],
HOIIK-4.2. PacTBOPHMOCTH BEIIeCTB. [ HIPOITU3 COJIEH. [6.1.2],[6.1.5],[6.1.4.],
Tema 3.3. JlucnepcHble CUHCTEMBI 1/2 | Knaccudukanus qucrnepcHbix cucteM. Komonabie pacTBOpsl. MeTo b1 [6.2.1], [6.2.2], [6.3.1],
MOJTy9ICHHs] M CBOWCTBA. [6.3.2]
JlaGopatopHast padoTa Ne3. 4/- 1/- | OnpezeneHre KOHICHTPAIMK PACTBOPOB MeTOIOM THTpoBaHus. .OtBeThl Ha | [loaroroBka K
TutpuMeTpruecKuil aHaIu3 KOHTPOJIbHBIE BOTIPOCHI. J1abopaTopHBIM paboTam
[6.1.1], [6.3.7], [6.3.9]
Hroro no 3 pasneny 2/1 4/- 4/5
OIIK-1 Pa3nea 4. OKUCJINTEIBHO - BOCCTAHOBUTEIbHbIE PEaKIIHH. )JIeKTPOXUMHUYECKHUE npouecchl. Koppo3us u 3amura MeTaLuioB.
HNOIK-1.1. Tema 4.1. OkucaUTENHHO- 1/1 | Okwucnenue. Boccranosienue. BaxkHeille OKUCIUTENN U BOCCTAHOBUTEH. | V3yueHue
OIIK-4 BOCCTAaHOBUTEJbHBIE PEAKLIUU Tunet OBP. Merton nonypeakuui. TEOPETUYECKOIO
HOIIK-4.1 Tema 4.2. DneKTpOXUMHYECKHE 2/1 1/3 | DnexTpoHbIiA HOTeHIMAN. Psii HanpsHkeHUH MeTayuToB. [ abBaHUYECKHIA marepuana [6.1.1],
HNOIIK-4.2. TIPOIIECCHI 3IIEMEHT. DJIEKTPOITH3. 3aKOHBI IIEKTpoM3a. [[pHMeHeHne DIIEKTPOIIHN3a B [6.1.2], [6.1.5], [6.2.1],
MPOMBIIUICHHOCTH. [6.2.2], [6.3.1] ,[6.3.2.],
Tema 4.3. Kopposus 2/1 1/3 | Tumbl koppo3uii. aKTOPhI BIAMUSIOIINE HA CKOPOCTh KOPPO3UU METAILIOB. [6.3.4]
Crroco0FbI 3alUTH OT KOPPO3HH.
JlabopatopHas padota Ne 4 4/- 1/- | CobGparts ransBannveckuii anement Skoou-lanusms. [poseneHue IToaroroBka k
DIEKTPOXUMHUUYECKHE MTPOLECCHI 3JIEKTPOJIH3a BOJHOTO pacTBOpa coud. [IpoTekTopHas 3ammra u nabopaTopHEIM paboTam
JJIEKTPO3ALINTa METAIJIOB M UX CILIABOB. [6.1.1], [6.3.6], [6.3.7],
[6.3.9.]
IpakTryeckas padora Ne 3 -2 -/3 | PelieHue TUIIOBBIX 3a1a4 IToaroroBka k
DIEKTPOXUMHICCKHE TPOIIECCHI MPaKTHICCKUM paboTam
[6.1.1], [6.1.2], [6.3.2]
Hroro mo 4 pasneay 4/2 4/- -2 | 4/10
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OIIK-1 Pasnes 5. Oprannyeckue noJiiMepHble MATEPUAJIBI.
HNOIIK-1.1. Tema 5.1. MeToapl nostyuyeHus 2/3 | onumepst. [Tonumepuszanus: onpeaeneHue, dtambl. [10IuIuCIepCHOCTb. Hzydenue
OIIK-4 TIOJIMMEPOB Cononnmepsl. CononnMmepu3anusi: onpeeseHne, THITbL. [1oJMKOHIeHCaHs. | TEOPETHIECKOTO
HOIIK-4.1 Tema 5.2. CTpoeHue U CBOMCTBA 2/- 2/3 | Jluneiinble, pa3BeTBICHHBIE U CETYATHIE TIOMMMEPHI. TepMOIUIacThl 1 matepuana [6.1.1],
HOIIK-4.2. MOJIUMEPOB. peakromiacTtsl. Jlectpykuus. Crenupuyeckine CBOWCTBA MOJIUMEPOB. [6.1.2], [6.1.5], [6.2.1],
Jlo6aBKH B ONTHUMEPBIL [6.2.2], [6.3.1], [6.3.2]
Tema 5.3. [IpumeHeHHe TOINMEPOB 2/3 | Marepuaisl, mpuMEHsIEMbIe Ha OCHOBE MOJIUMepoB. IIpuMeHeHne
KPYIMHOTOHHKHBIX MOJIUMEpoB. [Tosmumeps! 1 3KosIorusl.
Hroro mo 5 pazneny 2/- 6/9
OIIK-1 Pa3gen 6. TBepaoe cocTrossHue BellecTBa. XHMHUS METALIOB H CILIABOB.
HOIIK-1.1. Tema 6.1. Tunsl kpucraiuios. 3ouHas | 2/- 1/3 | KpucTasibl: MOJNEKYISPHBIC, HOHHBIC, AaTOMHBIC, METAITHYECKHUE, Wzydenue
OIIK-4 TEOpHUsl KPUCTAILIIOB. CMellIaHHbIe, peanbHble. JledekTsl. 30HHas Teopusi. 30HBI IPOBOIUMOCTH, TEOPETUYECKOI0
HNOIIK-4.1 BAJICHTHOCTH, 3anpemerHHas. [IpoBoJHUKY, TOTYIPOBOJHUKH, AUMIEKTPUKH. |MaTtepuana [6.1.1],
HOIIK-4.2. Tema 6.2. XvMUSI METAIJIOB U 2/- 1/3 | OcHoBHbIE CBOWCTBA METAILIOB U UX cIIaBoB. [loydeHue MeTasIoB. [6.1.2], [6.1.5], [6.2.1],
CILJIAaBOB Meramnnueckue cruiaBbl. Kommosutel. Kepmertsi. JluarpaMmebl I1aBKOCTH. [6.2.2], [6.3.1],[6.3.2.]
Oprektuka. Jluksunyc. Comunyc. TBepasiii pactBop. UHTEepMeTannuabl.
Hroro no 6 pazneny 4/- 2/6
OIIK-1 Pasnen 7. Xumnueckasi uaeHTUGUKAIMS U AaHAJIN3 BelIeCTB.
HNOIIK-1.1. Tema 7.1. XumMmudecKkre METOIBI 2/2 | T'paBumerpus. Tutpumerpust. Touka SKBUBAIICHTHOCTH. VIHAUKATOPBI. H3yuenune
OIIK-4 aHanmm3a MeToap! TUTPOBAHHS. TEOPETUYIECKOTO
HOIIK-4.1 Tema 7.2. ®U3UKO-XUMHUYECKUE 2/2 | OnTuyeckue, 3NEKTPOXUMHUIECKUE U XpoMaTorpadudeckue, Matepuana [6.1.1],
HOIIK-4.2. METO/BI aHAJIN3A. KaJIOPUMETPUYECKHE METO Il aHAITU3A. [6.1.2], [6.1.5], [6.2.1],
[6.2.2], [6.3.1], [6.3.2.]
Hroro no 7 pazaeny 4/4
HUTOI'O 3a cemectp| 16/6 | 16/- -/6 | 34/54
UTOTI'O no aucumimiune | 16/6 | 16/- -6 | 34/54
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Tabnuna 4.3 - Ucnoab3yeMble akTUBHBIC M HHTEPaKTUBHBIE 00pa30BaTeIbHbIC TEXHOJIOTUI

Bun 3anaruit HanmenoBaHue HCIIONIB3yEMBIX aKTUBHBIX U HHTEPAKTHBHBIX
00pa30BaTENbHBIX TEXHOJIOTUH
Jlexuun TexHonorus pa3BUTHS KPUTUYECKOTO MBIIUICHHUS
JIMCKyCCHOHHBIE TEXHOJIOTHH
JlaGopaTopHble 3aHATHUS TexHonorus pa3BUTHS KPUTUYECKOTO MBIIUICHHUS

JIMCKYCCHOHHBIE TEXHOJIOTUU
TexHosoruu paboThl B MaJIbIX IPyMIax
WHpopMannoOHHO-KOMMYHUKALIMOHHBIE TEXHOJIOTHH

[IpakTrueckue 3aHgATHS TexHomOrUs pa3BUTUSI KPUTUUECKOTO MBIIIICHUS
JIMCKyCCHOHHBIC TEXHOJIOTHH

TecToBBIC TEXHOIOTHH

TexHomoruu paboThl B MaJIbIX TpyIMIax
HNHubopmannoHHO-KOMMYHHKAITMOHHBIC TEXHOJIOTHH

5. TEKYIUI KOHTPOJIb YCIIEBAEMOCTH U IIPOMEKYTOUYHAS
ATTECTALIMS IO UTOTAM OCBOEHUS TUCHUTIIMHBI (MOIYJIST)

5.1 Onucanue noka3areJieili U KpUTEPHEB KOHTPOJIA YCIIEBAEMOCTH, ONMCAHUE IIKAJ
OLICHVMBAHUSA

OueHoYHbIE MPOUEAYPHl TEKYILIETr0 KOHTPOJI YCIeBaeMOCTU no aucuuiiuHe «IIpoextupoBanue
MEXaHUUYECKUX Y3JIOB 3JIEKTPOHHBIX CPEJCTBY» MPOBOJATCS MPENOAaBATEIEM IUCHUILIUHBI.

Ha nexkuusax OLIEHMBAeTCs MOCEIIAEMOCTbh CTYAEHTOM JIEKUHMHM, aKTUBHOCTb Y4acTHs
o0ydJaromerocsi B BOCHPUSATHH W OOCYXIEHHUH pacCMaTpUBAEMBIX BOIPOCOB, HHIMBHUAyaJbHBIC
BBICTYIUICHHUS 110 3a/IaHHBIM Ha CAMOCTOSITEJIBHOE PACCMOTPEHUE TEMAM.

JlJisl OLIEHKH TEKYIIEro KOHTPOJS 3HAHMIl HMCIONB3YIOTCS TECThI, COPMHUPOBAHHBIE B CHUCTEME
MOODLE.

Tectbl no pazgenam cojepkar o 10 TecToBBIX BOIPOCOB, BPEMsI Ha MPOBEJICHUE TECTUPOBAHUS
15 munyT. Ha Kaxxap1ii TecT naeTcs 2 MOMbITKH.

Jlisl OLIEHKM TeKyIIero KOHTPOJIE YMEHHMHl ¥ HAaBBIKOB IIPOBOJSTCS J1a0OpaTOpHbIE pPabOThHI
(3a04HOE OTHENIeHNEe — MPAKTUYECKHE 3aHATHA B (popMe perieHus: TUMOBBIX 33aa4). [Ipu BHIMOIHEHUH
nabopaTopHoii pabOTBHl IpEenojaBaTeieM OLEHUBAETCS KayeCTBO BBINNOJIHEHHOTO AKCIEPUMEHTA,
TOYHOCTb IIOJYYEHHBIX OJKCIEPUMEHTAIbHBIX JAHHBIX, CPOK €ro BBINOJHEHUS, KadeCTBO M CpOK
odopmIIeHHsT 0TYEeTa, OTBETHI HA MPENJIOKEHHBIE MPENoaBaTesieM KOHTPOJIbHbIE BONPOCH! YCTHO WM B
MIMCBMEHHOM BHJIE B KOHIIE OTUYETA.

Onucanue nokasareneil ¥ KpUTEPUEB KOHTPOJIS YCIIEBAEMOCTH, ONKUCAHUE IIKaJl OIICHUBAHUS Ha
JTarne TeKyllel aTTecTalluy npecTaBieHsl B Tadm. 5.1.

CryneHT nomyckaeTcsi K POMEXYTOUHOM aTTecTaluy (3K3aMeHy), €ClIU B pe3yibTaTe U3yUdeHHs
pa3aenoB AUCHUILTUHBI HaOpai B xozae Tekyiiero kontpois mo OIIK-1 u OIIK-4 ve menee 12 GamnoB (1o
3 Oaiia — 1o pe3yJsibTaTtaM BBINOJIHEHHUS JJA0OPATOPHBIX PA0OT MM TPAKTHICCKUX 3aaHui).

[lo wuToraM OCBOEHMS MAUCHUIUIMHBI «XUMHUS» MPOBOJUTCA MPOMEXKYTOUHASI aTTecTalus
oOyuatomuxcst B ¢opMe 5K3aMeHa M IperoyiaraeT MUChbMEHHBbIM OTBET CTyAEHTa MO OujeraMm Ha
TEOPETUYECKHE BOIIPOCHI U PEIICHNE IPAKTUUECKUX 3aJaHUN U3 NTEPEUHS.

OK3aMEHAIlMOHHBIN OWJIeT UId NPOMEXKYTOYHOW aTTecTali COJEPKUT JBa TEOPETHUECKUX
BOIIPOCA U OJJHO MPaKTUYECKOE 3a/laHue. Bpems Ha MOATOTOBKY OTBETOB U PEIICHUE 3aJaHus - 45 MUHYT.
[TpomesxyTodHas aTTECTAlNsI CINTACTCS TIPOUICHHOH, €CJIN CTY/ICHT HaOpai He MeHee 3 0aJuIoB.

Onucanue nokasareneil U1 KPUTEPUEB KOHTPOJIS YCIIEBAEMOCTH, ONHUCAHUE IIKaJI OLICHUBAHUS Ha
ATare MPOMEeXyTOUHOM aTTecTalluy MpeCcTaBleHbl B Ta0. 5.2 u 5.3.

*KonmdecTBO 0AJUIOB pACCUYUTHIBACTCS B COOTBETCTBUU C Tabmumei 5.1.




Tabmuna 5.1 — Onrcanne noka3atenel 1 KPUTEPUEB KOHTPOJIS YCIIEBAEMOCTH, ONTMCAHKE [ITKAJ OICHUBAHUS Ha dTare TeKyIel arTecTaiun

KOI[ - KO)I u KpI/ITepI/II/I U 1IKaJila OIICHUBaAHUA
HanMCHOBaHHC I CDopMa
HanMCHOBAaHHEC WHHKATOPA OKa3aTeI1 KOHTPOJIA YCIICBACMOCTH 1 kpurepmii — 2 KpuTepHii — 3 kpurepuii — 4 xpurepui — KOHTPOJIST
KOMIICTCHII NN OTCYTCTBUE YCBOCHHUS HE II0JIHOC YCBOCHUE XOpouiee yCBOCHHE OTJINYHOE YCBOCHHUE
KOMIICTCHIIU
OIIK-1. HNOIIK-1.1. 3unanua: 0 Gamo 1 Gann 2 Ganna 3 Ganna a) KonTpons
Criocooen IIpumenser COBpeMeHHHe MOAXO0/IbI K OCHOBHBIM a) mocemenne <30% Bcex a) nocemenue >30%, Ho <50% | a) mocemenue >50%, Ho | @) TIOCEIIEHNE BCEX Hgljem? HUA
M o o o o JIeKLIUH
TIPUMEHATH COBPEMEHHBIE XHMHYECKUAM 3aKOHOMEPHOCTSM, JICKIUH BOCX JICKLUH <80% poox nexumit Tk 6) Koutpors
COBDEMEHHBIC SKONOLHUHBIC H 6) OTCYTCTBHE y4acTHs B 6) eAMHUYHOE BHICKa3bIBAHHE | 0) aKTUBHOE Y4acTHE B 6) BBICKa3bIBaCT
P TIponeccam u cucrTeMam 00CY3KICHUH BOLIPOCOB B 0BCY’K/ICHHH BOMPOCOB 0BCYKICHUH BONIPOCOB | HEOpIIMHApHEIE Cykaenns | ¥ 1acTHi B
5KOJIOTHYHBIE U | O€30MacHbIE CoBpeMeHHBIE METOBI XUMHUYECKOTO B) KOHCIIEKT I10 3a[aHHBIM | B) COCTABIICH HE MOJNHBII B) COCTaBIICH MOJHBIA, HO | B AMCKYCCHSX AUCKyCCHAX Ha
6c30MacHbIC METOIBI aHAIN3a 0 MaTEMaTHIECKON 0OpabOTKH | Ha CaMOCTOATENbHOE KOHCIIEKT I10 33/IJaHHBIM Ha JIOTUYECKH HE CBA3AHHBIA | B) COCTABJIEH IIOJIHBIH, Hflﬁl;élxep .
N B BEPK:
METOIBI PALMOHATHEHOTO TOTYYEHHBIX TaHHBIX paccMOTpeHHE TeMaM He CaMOCTOSTEIIbHOE KOHCIIEKT 10 3a/lJaHHBIM Ha | JIOTHYECKH CBA3aHHbIN KOHCIICKTOR
AllMOHAJILHOTO HUCIIOJIBb30BaAHUS C COCTaBJICH paccMoTpeHHe TeMam CaMOCTOSITEIIEHOE KOHCIIEKT I10 3aJJaHHBIM Ha N
pan OBPEMCHHBIC SKOJIOTHIHBIC U T') BEpHO BbINOJIHEHO <40% T) BEPHO BBIIOJIHEHO >40%, HO | PACCMOTPEHUE TEMaM CaMOCTOSITEIIBHOE nelfruun
HCIIOJIb30BaHNsA | CBIPBEBBIX U 6e30macHbIe METO/Ibl PAIIMOHAIEHOTO TECTOBBIX BOTPOCOB < 60% TECTOBBIX BOIPOCOB I') BEPHO BBIIOIHEHO PacCMOTPEHHE TeMaM r) Tectuposanue
CBIPbCBBIX 1 SHCPreTHICCKUX HUCNOJIb30BAHHUS CBIPHEBLIX U >60%, HO <80% TecTOBBIX | I) BEPHO BBIIOIHEHO
SHEPICTHYCCKUX | PECYpPCOB B 9HEPreTUIECKUX PECYPCOB B BOIIPOCOB 2>80% TeCTOBBIX BOIIPOCOB
PeCypCcoB B MAalIMHOCTPOCHNHU MalIMHOCTPOCHHUHU.
MalIMHOCTPOCHH Ymenusn: 0 GasioB 1 6amn 2 bayia 3 Gamna Kontpons
u CaMOCTOﬂTeHLHO KHaCCHq)HHHpOBaTB CTyZ[eHT HE IEMOHCTPHUPYET CTyI[eHT HE YBEPECHHO CTyI[eHT JAEMOHCTPUPYET CTyI[eHT YBEPEHHO BBIIOTHCHNS 1
3QIUTHI
XHMAYECKHE CHCTEMbI, IIPOLIECCHI I YMEHHSI CAMOCTOSTEIEHO JIEMOHCTPHUPYET YMEHHS YMEHHUS CAMOCTOATEIIBHO | ICMOHCTPHPYET yMEHHs HaGopaTopHHIX
BBITIOJIHATD CaMOCTOSITE/IBHO BBIMOJIHATE | BBIIOJHATH CaMOCTOSTEIIBHO
MCTO/IbI MX aHaTH3a HMHIVBHUIyalbHOE 3aJaHNe, | HHANBUIyaJbHOE 3aJlaHue, MHIUBHIyaIbHOE 3a]JaHHE | BEIIOJIHATH pa6or u
CamocrosTenbHO npeyiarars u 06OCHOBATH CBOH CYXKJIEHUST | 0GOCHOBATH CBOM CYXKJIEHHS | (B TIOIHOM 00BbEME, HHIUBUYabHOE 3ajatne | MPAKTHICCKHX
MPOBOJUTH PACUETHI IO TEOPETHUECKUM TIpH 3alIATE OTYETA TIpH 3aIIUTE OTYCTA BOBpEMs, C (HpaBI/IJ'ILHO, BOBpEMs, B SanatnH:
HE3HAYHUTETbHBIMHI TIOJTHOM 00BeMe), JIPNel- JIPNed,
Y OKCIIEPUMEHTAJIbHBIM JaHHBIM 13 Nel-IT3 Ne3
3aMEYaHUIMHU), YBEpPEHHO 000CHOBATh - -

COOTHOCHUTB MOTyYCHHBIE
OKCICPUMEHTAJILHBIC 3HAYECHUA CO
CIIPaBOYHBIMU JJTaAHHBIMU

[IpuMeHATh COBPEMEHHBIE IKOJIOTHYHBIC
1 Oe30MacHble METOABI PAIMOHATIBEHOTO
UCIIOJIB30BAHMUS CHIPBEBBIX U
9HEPreTHYECKUX PECYPCOB B
MAaIIMHOCTPOESHUN

000CHOBATh CBOM
CY)XZICHUSI TIpH 3aIUTe
oryera

CBOH CYXICHHS HPH
3aIUTE OTYETA

Haeviku (npu nanuuuu):

0 6anoB

1 6amn

2 Gamna

3 bayna

HaBpIkaMu MOCTaHOBKH U BBIIIOJIHEHUS
XUMHUYECKUX UCCIICJOBAHUN

MeTtogaMu MaTeMaTHYeCKOH 00paboTKH
OKCIICPUMEHTAJIBHBIX JaHHBIX
Cr10coOHOCTBIO 1aBATh OIEHKY
MOTPENTHOCTH METO/1a

CTyZneHT He BiajeeT
CaMOCTOSITEIIbHBIMH
HaBBIKAMH BBITIOJTHEHHS
WHIUBUIYaTbHOTO 3aaHus
B paMKax
npodecCHOHANBHOI
JEATETBHOCTH

CTyIeHT HeyBepEeHHO BlIaJeeT
€aMOCTOSATEIbHBIMH HaBbIKAMH

BBIMOJHEHHUS U O(OPMIICHHS
MH/IMBU/YalIbHOTO 3a/[aHHs B
paMKax npodeccHoHaIBHOM
JESITENbHOCTH

CTyaeHT XOpolIo BiageeT
CaMOCTOSITENIbHBIMH
HaBBIKAMHI
CBOEBPEMEHHOTO
BBITIOJTHEHUS U
odopmnenust
HHANBU/YaIbHOTO
3a/IaHUsI, KPUTHIECKOTO
aHanM3a 1 HOPMYITUPOBKH
BBIBOIOB B PaMKax
npodeccHoHaIBHOM
JIeATEITbHOCTH

CTyIeHT yBEepeHHO
BIIAJIEET
CaMOCTOSTEIIbHBIMH
HaBBIKAMHI
CBOEBPEMEHHOTO
BBITIOJHCHUS U
odopmieHus 3a1aHus,
KPHUTHYECKOTO aHAIN3a U
(hopMyITHPOBKHU BBIBOJIOB
B paMKax
podeccHOHAIBHOM
JIeATETbHOCTH

Kontpons
BBINOJIHEHHUS
3aIUTHI
MPAKTHYECKUX
3aJIaHM:
JIPNe1- JIPNe4,
T13 Nel-T13 Ne3




Konu

Kona u nammeHnoBaunue

Iloka3zarenu KOHTpOJIA

Kpurepun u mkana oleHUBaHHSA

HaMMCHOBAHHC HHAHMKATOpa yCHeBaeMOoCTH 1 kpuTepuii — 2 kpurepuii — 3 kpurepuii — 4 xpurepuii — ®dopma KOHTPOJIs
KOMIICTCHIINH KOMIICTCHIINHU OTCYTCTBHE YCBOCHHS HE MOJIHOC YCBOCHHUE XOpoIlIee YCBOCHHUE OTJIUYHOC YCBOCHHUE
OIIK-4. HOIIK-4.1. 3nanua: 0 6a10B 1 Gann 2 Ganna 3 Gayua a) Kontpous
CnocoGen OcymecTuser CoBpeMeHHbIE XUMUYECKUE a) mocemenue <30% Beex | a) nocemenne >30%, Ho | a) mocemenue >50%, HO a) TocelleH e Beex Jlekiui | 1OCCIICHHA ICKIITH
KOHTPOJIUPOBATh | KOHTPOJIb METOIbI KOHTPOIS JICKIHH <50% Bcex JeKuuii <80% Bcex NeKIuii 6) BbICKa3bIBAET 6) Konrpous yuactust
3] i . 0) oTCyTCTBHE Y4acTUA B | §) eAMHIYHOE 6) aKTHBHOE yJaCTHE B HEOpIUHApHbIE Cyxkaenus | B AHCKYCCIIX Ha
" 00€CIICHuBaTh HpOI/I?)BO[[CTBeI:’IHOI/I n MMPOU3BOACTBCHHOU U O6Cy)l(£l€l{l/ll/l BONIPOCOB BBICKA3HIBAHHUE B O6Cy)KI[CHI/II/I BOTIPOCOB B JIMCKYCCHAX JIEKIUAX
MPOU3BOACTBCHH | 3KOJIOTMHYCCKOU JKOJIOTHYECKOH 0€30MacCHOCTH B) KOHCIICKT [0 33JaHHBIM | 06CY K IEeHHH BOIIPOCOB B) COCTABIIEH MOJHBIH, HO B) COCTABJIEH MOJIHBII, 8) [Iposepka .
Yo 1 0e301macHOCTH Ha Ha CaMOCTOSITeIIbHOE B) COCTABJIEH HE MOJHBIN | IOTHYECKH HE CBA3aHHBIN JIOTHYECKH CBA3aHHBIH K)Of[{cneKTOB JIeKIMH
JKOJIOTUYECKYI0 | pabovmx MecTax. PAacCMOTpEHHE TEMaM HE | KOHCIIEKT I10 3a/jaHHbIM Ha | KOHCIIEKT 110 3alaHHbIM Ha | KOHCTIEKT M0 3aaHbM Ha | 1)+ CCTHPOBAHHC

0e30macHOCTh Ha
paboumnx mMecTax.

COCTaBIIEH
') BEPHO BBINOJIHEHO
<40% TecTOBBIX BOIIPOCOB

CaMOCTOSATEIIbHOE
pPaccMOTpEeHHe TeMaM
T') BEPHO BBIIIOJIHEHO
>40%, 1O < 60%

CaMOCTOSATENLHOE
paccMOTpeHHE TEMaM

T) BEpPHO BhINONHEHO >60%,
HO <80% TECTOBBIX

CaMOCTOSTEIbHOE
pPaccMOTpEeHHE TeMaM

T') BepHO BhIIOIHEHO >80%
TECTOBBIX BONPOCOB

TECTOBBIX BOIPOCOB BOIIPOCOB
Ymenus: 0 6amnoB 1 6amn 2 Ganna 3 Gamna Konrponb

OcCylIecTBISITh KOHTPOJIb 33 CryneHt He CTyIeHT He yBEpPEHHO CTyIeHT AeMOHCTPUPYET CTyIeHT yBEpEHHO BBITOIHCHIT

3QIUUTHI
XHMHUECKIMH TIapaMeTpaMHu JIEMOHCTPUPYET YMEHHUs | IEMOHCTPHPYET yMEHHS | yMEHHS CaMOCTOSITEIBHO JIEMOHCTPHUPYET YMEHUs HpaKTIECKIX

CaMOCTOSTEIIEHO CaMOCTOSTEIIEHO BBINOJIHSTH CaMOCTOSTEILHO .
CPCIBI BBINOJIHSITH BBINOJIHSITH UH/IMBU/lyaJIbHOE 33]1aHHe (B | BBIOJIHSATD 335“[”“' PNod
ITpoBoanTE pacdeTsl ¢ WHINBUyalbHOE WHIUBUyalbHOE IOJTHOM 00BbeMe, BOBPEMS, C | HHINBHIYaIbHOE 3a/JaHNE JIPNel - JIPNed,

MPUMEHEHHEM aHATM3HPYEMBIX
mapaMeTpoB

OcCyIIeCTBIATH BEIOOP
XUMHUYECKOI0 METO/1a aHAJIN3a IS
obecrieueHus 6e30NaCHOCTH

3aJ1aHKe, 000CHOBATH
CBOHM CYKIEHUS TIPH
3aIUTE OTYETA

3aJjaHue, 000CHOBATh CBOHM
CYXJICHUSI TIPH 3aIIUTe
oTYera

HEe3HAYUTETEHBIMU
3aMeYaHusIMH ), 000CHOBATh
CBOM CY)KJICHUS IIPH 3aIl[UTe
oTryera

(paBUIBHO, BOBPEMS, B
MOJTHOM 00BbeMe),
YBEPEHHO 000CHOBATh
CBOH CYXKICHHUSI IIPH
3alUTe OTYeTa

13 Nel-I13 Ne3

IIPOU3BOJICTBA
Haegviku (npu nanuuun): 0 GannoB 1 6amn 2 Gamna 3 Gamna
HaBbIkaMU IIOCTAHOBKU CTyZneHT He Biajieer CTyIeHT HeyBEepeHHO CTyIeHT X0OpolIo BIaJeeT CTyIeHT yBEepEeHHO
XHMHHYECKHX JIaG0PaTOPHBIX CaMOCTOSATENbHBIMHU BIajeeT CaMOCTOSATENbHBIMHU BlajieeT
. HaBBIKaMU BBITIOJTHEHUS CaMOCTOSTENbHBIMI HaBBIKaMU CBOEBPEMEHHOT'O | CaMOCTOSTEIbHBIMU

OIIEpalH M UX BBITIOJIIHCHNA HHIUBUIYaTbHOTO HABBIKAMU BBIIOIHEHUS U | BHIONHEHUS U OQOPMIICHHS | HABBIKAMHU

Mertonamu MaTeMaTHYeCKOU 3a1aHKs B paMKax odopmneHust WHIMBHUYaIbHOTO 3a1aHUs, | CBOEBPEMEHHOIO

00pabOTKH IKCIIEPUMEHTATIBHBIX npoecCHOHATEHOM HHJUBUIYaIEHOTO KPHTHYECKOTO aHaIN3a 1 BBITIOJTHEHHUS U

JAHHBIX XHMHUECKOTO aHAIIN32 JEATeNbHOCTU 3a/aHHs B paMKax (opMyIHPOBKH BEIBOJIOB B oopmteHus
npodeccHoHaTbHOH paMKax Ipo(ecCHOHANBHON | HHAUBHUAYAIBHOTO
JEeATENBHOCTH JEATENBHOCTH 3a/1aHHUsI, KPUTHIECKOTO

aHanm3a 1 HOPMYITUPOBKH
BBIBOJIOB (PEKOMEHTAIINiT)
B paMKax
npodeCcCHOHANBHOMI
JIeATCIBHOCTH

Konrponn
BBITIOJTHEHHSI U
3aIUTHI
MPAKTHYECKUX
3aJIaHUN:
JIPNel- JIPNe4,
TI3 Nel-IT3 Ne3
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Kon u

Kona u nammeHnoBanue

Iloka3zarenu KOHTpOJISA

Kpurepun u mkana oleHUBaHHSA

HaMMCHOBAHHC HHAHMKATOpa yCHeBaeMOoCTH 1 kpuTepuii — 2 kputepuii — 3 kpurepuii — 4 xpurepuii — ®opma KOHTPOJIsL
KOMIICTCHIINH KOMIICTCHIINHU OTCYTCTBHE YCBOCHHS HE MOJIHOC YCBOCHHUE XOpoIlIee YCBOCHHUE OTJIUYHOC YCBOCHHUE
OIIK-4. HNOIIK-4.2. Cnocoben 3uanusa: 0 GasioB 1 Gamn 2 Gayna 3 Gayia a) Konrpoinb
Cnocoben o0ecreYnBaTh XUMHUECKUE METOIbI a) nocemenue <30% Beex | a) mocemenue >30%, Ho | a) mocemenue >50%, HO a) IOCELICHHE BCEX JIEKUMH g;;(ﬁ:;llelgiﬂ nexﬁzm
. - o o HTPOJIb Y4acTHS
KOHTPOJIMPOBATh | IPOM3BOACTBEHHYIO M | 0fecIedyeH s IPOU3BOICTBEHHOM 1 | 1oKIWH <30% Boex netuait <80% peex mexunit 0) BeICKasbIBaCT B JICKYCCHAX Ha
1 OGCCIICUHBATE | SKOMOIHUECKYIO 6 6) OTCYTCTBME YYacTUs B | 6) eIMHUIHOE 0) aKTUBHOE y4acTHe B HEOP/IMHAPHBIE CYKIEHUSA Y
% 9KOJIOIr'MYCCKOHM 0€30MMaCHOCTHU Ha O6Cy)KLlCHl/ll/l BOIIPOCOB BBICKA3EIBAHME B 0BCYKICHUH BOTIPOCOB B JICKYCCHSIX JICI;_II_II/ISIX
NPOHM3BOACTBCHH | 6€30MACHOCTD Ha pabounx MecTax B) KOHCIIEKT TIO 33/IaHHBIM | 06CY /IEHUH BOPOCOB B) COCTaBIIEH TOJIHBII, HO B) COCTaBJIEH TIOHEIH, B) [Ipoepka .
yIO U pabounx mecrax. Ha CAMOCTOSTENbHOE B) COCTABIICH HE [IOJHbIH | JIOTMYECKU HE CBA3AHHBIH | JIOTHYECKH CBS3AHHbII KO'%CHeKTOB JIEKIIHH
JKOJIOTHYECKYIO PaccMOTpPEHUE TEMaM HE | KOHCIIEKT MO 3aJaHHBIM Ha | KOHCIIEKT 110 3aJlaHHbIM Ha | KOHCIIEKT I10 33/IaHHBIM Ha r) Tectuposanne

0e30macHOCTh Ha
paboumnx mMecTax.

COCTaBIIEH
') BEPHO BBINOJIHEHO
<40% TecTOBBIX BOIIPOCOB

CaMOCTOSATENIbHOE
paccMOTpeHHe TeMaM
T') BEPHO BEIIIOJIHEHO
>40%, 1O < 60%

CaMOCTOSATENLHOE
paccMOTpeHHE TEMaM

T) BEpHO BhINOIHEHO >60%,
HO <80% TECTOBBIX

CaMOCTOSTEIbHOE
pPaccMOTpEeHHE TEMaM

T') BepHO BBIIOIHEHO >80%
TECTOBBIX BONPOCOB

TECTOBBIX BOIIPOCOB BOIIPOCOB
Ymenusn: 0 6aoB 1 6ann 2 Gamna 3 Gamna Konrponn
[TpuMeHATh COBPEMEHHBIE CryneHt He CTyIeHT He yBEpPEHHO CTyIeHT AeMOHCTPUPYET CTyIeHT yBEpEeHHO BBIIOIHCHNA 1
3aIIUTHI
XMMHUYECKHE METOIbI IS JIEMOHCTPUPYET YMEHMS | IEMOHCTPUPYET YMEHMS | yMEHHUS CaMOCTOSITEILHO JIEMOHCTPUPYET YMEHUS P———
6 . CaMOCTOATEIBHO CaMOCTOATEIBHO BBIIIOJIHATD CaMOCTOATEIBHO .
OOCCIIEICHHA SKOJOrMIE€CKON BBIIOJIHATH BBIIOJIHATH HMH/IUBUyaJIbHOE 3a/1aHKE (B | BBIIIOJIHATD 3a1)31aHrm. PNod
0€e30I1aCHOCTH WHJIMBUTyaJIbHOE WHJIMBUTyaJIbHOE MOJITHOM 00'BbEME, BOBPEMSI, C | MHIMBUAYaIbHOE 3aJ[aHUe JIPNel - JIPNed,

3a1aHKMe, 000CHOBATE
CBOHU CYKICHUS TIPH
3aIUTE OTYETA

3aJjaHue, 000CHOBATh CBOH
CYXJICHUS TIPH 3aIUTE
oTYera

HE3HAYUTEITEHBIMU
3aMEeYaHUsIMHU ), 00OCHOBATh
CBOM CY)KJICHUS IIPH 3aIl[UTe
oTyera

(mpaBUIBHO, BOBPEMS, B
MOJIHOM 00BeMe),
YBEPEHHO 000CHOBATh
CBOH CYXKICHHUSI IIPH
3alUTe OTYeTa

13 Nel-I13 Ne3

Haegviku (npu nanuuun): 0 GannoB 1 G6amn 2 Gamna 3 Gamna
XUMHUUECKUMHU METOIAMU CTyZneHT He Biajieer CTyIeHT HeyBEepeHHO CTyIeHT X0OpolIo BIaJeeT CTyIeHT yBEepEeHHO
oGecrieueH s IPON3BOACTBEHHOI 1 CaMOCTOSTENbHBIMHI BIajieeT CaMOCTOSATENbHBIMHI BIIajieeT

. HaBBIKAMU BBINOIHCHUS CaMOCTOSTENIbHBIMH HaBBIKAMHU CBOCBPEMEHHOTO | CAMOCTOSTEIIbHBIMH
OKOJIOTMYECKOii 0e30MacHOCTH HHANUBU/YaIbHOTO HABBIKAMU BBINOIHEHUS U | BBIOIHEHHS M O(OPMIICHHS | HaBBIKAMH
3aaHusl B paMKax oopmiteHus HHJUBHUYaJIbHOTO 3aJaHHsI, | CBOCBPEMEHHOIO
podecCHOHANBHOM HHANUBU/YaIbHOTO KPUTHYECKOTO aHaIn3a n BBITIOJHCHNUS U
JESITENbHOCTH 3a/1aHKs B paMKax (hopMyITHPOBKH BBIBOZOB B | O(hOpMIICHHS
npoeccHOHATEHOM paMKax Npo(ecCHOHAIBHON | HHANBHIYAILHOTO
JESITENBHOCTH JESITENBHOCTH 3a/[aHus, KPUTHIECKOTO

aHanmM3a 1 HOPMYITUPOBKH
BBIBOZIOB (PEKOMEHJAIIHIA)
B paMKax
podecCHOHAIBHOM
JIeSITeIbHOCTH

Konrponn
BBITIOJTHCHUS 1
3aMUTHI
MPAKTHYECKUX
3aJIaHUi:
JIPNel- JIPNe4,
TI3 Nel-I13 Ne3
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Tabmuna 5.2 — OnmcaHue Mokaszareneil U KPUTEPUEB KOHTPOJS yCIIEBAEMOCTH, ONMMCAHUE IIKAJI OIECHUBAHUS Ha JdTare MPOMEXKYTOYHOH aTTecTaluu

(9K3aMeH)
Kom u Kpurepuu u mkana oueHUBaHus
WHINKATOPHI IlokasaTe/n KOHTPOIIA yCIIEBACMOCTH 1 xputepuii — 2 KpUTEpHH — 3 kpuTepuii — 4 xpuTepuii —
JIOCTUKEHUS OTCYTCTBUE YCBOCHUS HE MIOJIHOE YCBOEHUE XOpollee YCBOCHHE OTJINYHOE YCBOCHHUE
KOMIICTCHIH 3nanusa: 0 GasoB 1 Gamn 2 Gaa 3 Ganna
OIIK-1 CoBpeMeHHbIC XUMHYECKIE METOIBI KOHTPOIIS a) He MPAaBUIILHBIN OTBET Ha BCE | a) TpyObIc OIMMOKHU MPH OTBETAX Ha | a) MPABUWIBHBIA H YBEPCHHBII a) MPaBWIILHBIN U YBEPECHHBII
MOIK-1.1 |Ipou3BOACTBEHHOI M SKOIOTHIECKOH 6€30MaCHOCTH TEOPETHYECKUE BOIPOCH! OMleTa | BOMPOCHI M /MM HE IPAaBHIIbHbIN OTBET Ha OONBIIMHCTBO OTBET Ha BOIIPOCHI
6) c1aboe TOHUMaHHE ot1BeT Goinee ueM Ha 30% BONPOCOB | BOIPOCOB, IIPU HABOASIINX 6) riybokoe 3HaHHE
TEOPETHYECKOT0 MaTepuaa 0) caboe 3HaHUE TEOPETUYECKOTO | BOIPOCAX MpPEroiaBaTes TEOPETHYECKOr0 MaTepHaa
OIIK-4 CoBpeMEHHbIE XUMHYECKHUE METOIBI KOHTPOJISI B) OTCYTCTBYET CIIOCOOHOCTh Marepuaia HCHPABIISIOTCS OMIUOKK B OTBETE | B) CIIOCOOHOCTD
HOIIK-4.1. |mpon3BOACTBEHHON U SKOJIOTHIECKOHN OC30MaCHOCTH | YBEPEHHO apryMEHTHPOBATh B) B OOJIBIIMHCTBE CIy4acB 0) xopoliee 3HaHKE apryMEHTHPOBATH
COOCTBEHHBIE YTBEPKACHUA U OTCYTCTBYET CIIOCOOHOCTE TCOPETHUCCKOI'0 MaTepuraia COOCTBEHHEIE YTBEPKACHUA U
BBIBO/IbI YBEPEHHO apryMEeHTHUPOBAaTh B) HE BCerza IPUCYTCTBYET BBIBO/IbI
OIIK-4 XUMHUYECKHE METOBI O0ECTIEYEHHS T') HE MOKET OTBETHTh Ha COOCTBEHHBIE YTBEPIKICHUS U CIIOCOOHOCTh apPTyMEHTHPOBATh
HOIIK-4.2 | Ipou3BOACTBEHHOH M SKOIOTHIECKOH 0€30MacHOCTH JIOIIOJIHUTEIbHBIE BOITPOCHI BBIBOJBI COOCTBEHHBIE YTBEPKICHHUS 1
Ha pabounx MecTax ) OTKa3 OT OTBETa BBIBO/IBI
Ymenusn u nasvixu (npu nanuuuu): 0 6annoB 1 6amn 2 Gama 3 6amna
OIIK-1 CaMOCTOSATENHHO KIACCU(PHINPOBATE XUMHIECKHAE CUCTEMBI, | HE MOKET BBHIIIOJHUATH CIIylIaTesb IMPAaBUJIBHO OTBETHWII HA | CIIYINATEIIb IIPABUIIBHO, C CIIyIIaTeNb IPaBHIIBHO, C
MOIIK-1.1 |Ipoueccs ¥ METOJBI MX aHAIIU3a NIPaKTUYECKOE 3aaHue, OIMH TEOPETUYECKUM BOIPOC UM | IPUBEAECHUEM NIPUMEPOB OTBETUJI | IPUBEACHUEM IPUMEPOB
CaMoCTOSATEIBHO npeaaratb 1 IpOBOAUTH PACUYETHI 1O TIOJTY4Y€HHBIC HA OK3aMCHE, BBITIOJTHUAJT IPAKTUYCCKOE 3aJaHUEC, | HA OOUH TeOpCTI/I‘ICCKI/Iﬁ BOIIPOC | OTBETUII HA BCE€ BOIIPOCHI U
TCOPETUYECKUM U DKCIIEPUMEHTAJIBHBIM JJaHHBIM TIOJTY4Y€HHBIC Ha OK3aMEHE; IIPU ¥ BBITIOJIHWI ITIPAKTUYIECKOC BBITIOJTHUAJT IPAKTUYICCKOE
COOTHOCHUTH TOJTYyYCHHBIC HaBOAAIIUX BOIIpOCax 3aJaHuC, MOJYYECHHBIC HA 3aJlaHUC, IMMOJIYUYCHHBIC HA
OKCIEPUMEHTAIIBHBIC 3HAYECHUSA CO CIIPABOYHBIMU JJaHHBIMU npenoaBaTeiid MOXET YaCTUYHO OK3aMECHE; TPU HABOAAIIUX OK3aMCHEC, OTBCTUJI HA
HpI/IMCHﬂTL COBPEMEHHBIC 3KOJIOTUYHBIC U Oe30racHbIe OTBCTUTH HA JOIIOJTHUTCIIbHBIC BOIIpOCax npenogaBaTeist JONOJIHUTEJIbHBIC BOIIPOCHI
METO/IbI pAllMOHAJIBHOI'O UCITIOJIb30BaHUSA ChIPbEBBIX U BOIIPOCHI HCTIPABJIACT OIIMOKY B OTBETE HA
OHEPTETUYCCKUX PECYPCOB B MAIIMHOCTPOCHUN JOMOJHUTEIIBHBIC BOITPOCHI
OIIK-4 OcCyIeCTBIIATh KOHTPOJIb 33 XMMUUECKHMU ITapaMeTpaMu
HNOIIK-4.1. |cpensl
IIpoBoauTh pacyeTsl ¢ MPUMEHEHHEM aHAIN3UPYEMBIX
apamMeTpoB
OCyHIeCTBJISITB BI)I60p XUMHYCCKOTO MCTO/JJa aHaIu3a IJIsd
oOecrieueHHs 6€30aCHOCTH MPOU3BOICTBA
OIIK-4 TIpumMeHsTH COBpEMEHHBIE XUMUUYECKHE METOIBI 1JIs
HOIIK-4.2. |oGecrnedeHns 3K0IOTHIECKOi 0€30IacHOCTH
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[TpomexxyTouHas arrectanus MO AMCUUIUIMHE IMPOMIEHA, €CM CiylaTelns HaOpan He MeHee 2
OaJUIOB 3a DK3aMeEH.

Tabmuma 5.4 — CooTBeTCTBHME HAOPAHHBIX OAJIJIOB M OLIEHKH 32 TEKYIIYIO aTTECTAIUIO

baJutel 3a TEKYLIYIO aTTECTaLlUIO
" Ouenka
CyMMapHO€e KOJIMYeCTBO 0aJIoB
0..4 6ann «HEYJIOBJIETBOPUTEIBHOY
5..8 bamna «yZIOBJIETBOPUTEIHHO
9..11 6anmos «XOPOIIOY
12 6annoB «OTJINYHOY

*) — KoUUeCcm80 6aNI06 PACCUUMBIBAENICSL 8 COOmMEemcmeuu ¢ mabauyei 5.2.

Tabmuna 5.5 — CooTBeTcTBHE HAOpaHHBIX 0AJUIOB U OLIEHKHU 32 MPOMEKYTOUYHYIO aTTECTALNIO (9K3aMEH )

Banspl 3a npOMEXXyTOYHYIO aTTECTAIHIO
Bamer 3a Tekymyto ycneBaeMocTh** T Ornenka
CyMMapHOe KOJIHYEeCTBO OaioB
0..4 6amn 0 6amroB «HEYIIOBIICTBOPHUTEILHOY
5..8 bamna 1 6amn «YIOBJICTBOPUTEIIHHOY
9..11 6anos 2 bayia «XOPOIIIOY
12 6annos 3 Gamna COTIITYHOY

**) — KorUuecmso 6aNN08 paccuumvleéaemcst 8 coomeemcmeuu ¢ maoauyeti 5.1.;
**K) — koIUYEeCmB0 6ANI06 PACCHUMBIBACCSL 8 COOMBEMCmeuY ¢ maodauyei 5.2.

5.2 OuneHoOYHBbIE CPeACTBA JIsI KOHTPOJIA OCBOCHUS THCIUTITHHBI

5.2.1 TumnoBble KOHTPOJbHbIE 32/IaHUSI WINM UHbIE MAaTePHAJIbI, HEOOXOAUMBIE sl
OLlEHKH 3HAHWiI, YMEHHWiIl, HABBIKOB M (HMJIM) ONBITA JEeATEJbHOCTH B XO0J€ TeKYylIero
KOHTPOJIAA yCIIeBAeMOCTH

Jl1g TekyIero KOHTpOJIsl 3HaHUM M YMEHUH CTYAEHTOB IO JUCLUILINHE TIPOBOJNUTCS KOMIUIEKCHAS
OLIEHKA, BKJIIOUYAIOIIIAs:

BBINIOJIHEHHE J1Ta0OpaTOpPHBIX paboT (IpOBEIEHUE SKCIEPUMEHTa, OTBETbI Ha KOHTPOJbHBIE
BONPOCHI) HWJIM NPAKTUUECKUX 3aJaHuil (pelieHue 3aJady, OTBEThl Ha KOHTPOJIbHBIE BOIPOCHI),
o(opmieHrEe OTYETOB 110 Ja0OPATOPHBIM paboTaM U MPAKTHUECKUM 3aHATUAM;

tectupoBanue B CZIO MOODLE no pa3nuyHbIM pa3zenam AUCHUIIINHBL.

TunosBbie KOHTPOJIbHbIE BONPOCHI IS J1a00PATOPHBIX padoT

Pa3nes 2. JHepreTnka XuMH4YeCKHI peaknui
JIaGoparophas pabota Ne 1. TeruoBsie 3(h(heKTh XUMHUECKUX peaKkLuit
KoHTposbHbIEe BOMPOCH! K 3a1IUTE pabOTHI
Kakne xuMuueckne peakliui Ha3bIBalOT SK30TEPMUYECKUMHU U SHIOTEPMHYECKUMU?
2. IlpumeHsiss MaTeMaTW4ecKOe BBIpaKCHHE IEPBOTO 3aKOHA TEPMOAMHAMHUKH, MOKKHUTE, UYTO
TETI0BOM 3(PPEKT MpH MOCTOSIHHOM JaBJICHUU €CTh U3MEHEHHE DHTANBIINK, a TeIIoBoi 3¢ddekr
[P MIOCTOSIHHOM 00beMe — U3MEHEHNE BHYTPEHHEN YHEPTUH XUMUYECKON PEeaKIIUH.
3akoH ['ecca. Chopmynupyiite ciencTBue U3 3akona [ecca.
JlaiiTe onpeneneHne CTaHAapTHOTO COCTOSIHUS BEIIECTBA.
Uro Takoe »HTaNbIUA 00pa3oBaHMs BemlecTBa? Uemy paBHa SHTaIbIMS 00pa30oBaHUs MPOCTHIX
BEIIECTB YCTOWYHMBBIX MIPH CTAHJAPTHBIX YCIOBHAX?
6. UYro Takoe SHTAIBIMS HEHTpanIn3aun?
7. CdopMynupyiiTe 3aKOH IMOCTOSHCTBA TEIJIOT peakuii HelTpanu3zanun. Jlaiite oObsicHeHne
MOCTOSIHCTBY TEIIOT HEMUTpaTu3aliy CUIIbHBIX KUCJIOT CHIIBHBIM OCHOBaHHEM.
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8. OpuHakoBBIN JIU TETJIOBOM ekt OyneT npu:
a) HEUTpaIu3aiy CEpHON KUCIOTHI THAPOKCUIOM HATPHSI;
0) HeWTpaIu3aIK CEPHOM KUCIOTHI TUAPOKCHIOM aMMOHUS?
JlaGopatopnast pabora No2. OmpeneneHue CKOPOCTHM W YCKOPEHHS TOYKH 110 3aJIaHHBIM
YpaBHEHUSM JIBUKECHUS
1. Yto Takoe OHNEKTPOJ, SJIEKTPOAHBIA TOTeHHHan MeTauia? CTaHZapTHBIA DJICKTPOIHBINA
MOTEHIMA MeTaJlja.
2. Yto coboii mpeacTaBiseT ABOHHON JIEKTPUUECKUNA CTIOM?
3. Kakoii 31eKkTpoj; MPUHAT B KAYECTBE ITANOHA JIJISI OMPEIEICHHS AJICKTPOIHBIX MMOTCHIIHAIOB
METAJIJIOB?
4. Kakue ciencTBUs BBITEKAIOT U3 Psiia HAIPSDKEHUH METAIIoB?
5. Uro Takoe ragpBaHuueckuit anement? Tumbl 5.
6. JlaTh ompenencHUs MOHATHI «KaTOI» U «aHO.
7. Urto Ha3bpIBaeTCA ANEKTPOABIDKYILEH CHIION rajJbBaHUUYECKOIO AJIEMEHTA U Kak e€ paccyuTarh?
8. Uro HazbiBaercs dnekTponu3om? Kakue mporecchl BKI0OYaeT B ¢e0st 3MEKTPOIu3?
9. CdopmynupyiiTe npaBuia Mociae10BaTeIbHOCTH pa3psiia HOHOB MIPH JIEKTPOIIH3E.
10. B uem oTimure IPOIECCOB ANEKTPOIN3A C PACTBOPUMBIM U HEPACTBOPUMBIM aHOIOM?
11. Kakue MeTasuibl MOXHO IMOJIYYUTh IYTEM AJIEKTPOJIM3a BOJIHBIX PacTBOpOB ux coneit? Kakue
MeTaJlIbl HEeJb3s OJMYyYUTh TakuM criocodbom? Ilouemy?
12. Kak 0OBsICHSIET AEeKTpOXUMUYECKasi Teopusl mpolieccsl Kopposunu? Kakoe cocTosiHre MeTania
Ha3bIBACTCSI TACCUBHBIM?
13. Kak BnusieT Ha KOppO3UI0 MeTajlla HEOJUHAKOBBINA JOCTYI KHUCIOPO/Ia BO3AyXa K pa3IndHbIM
y4acTKaM MOBEPXHOCTU MeTasuia?
14. Kakue MeTo/bI 3alIUTHI METANIOB OT KOPPO3UU Hauboliee pacrpoCTpaHEeHbI?
15. KakoB MexaHU3M JJIEKTPOXUMHUYECKOW 3allUThl METALIOB OT Koppo3uu? KakoBwl ero
Pa3HOBHUJIHOCTHU?
16. Yro Takoe mpoTekTopHas 3anmmTa? Yem oHa OTJIMYAeTCs OT SJCKTPO3AMUTHI?

Tunosble 3aganus 1J1s J1a00paTOPHBIX padoT

Pa3znen 2. XumMu4yeckass KHHETHKA U PAaBHOBeCHeE.

JlaboparopHnas padota Ne 2. «XuMuyeckass KHHETUKA U PAaBHOBECHE»

OnbIT 1. BiusiHue KOHIEHTpaluU pearupyromiyx BeecTB Ha CKOPOCTh PEaKIH

L]env pabomwi. U3ydnTh CKOPOCTh XMMHUECKON PEAKIMK B3aUMOAECUCTBUSI THOCYIb(aTa HATPUS C
cepHOi KuCNOTOM. [lodMyunTh KMHETHYECKHE NaHHbIE NMPU HECKOJIBKMX KOHIEHTPALHUAX U MOCTPOUTH
rpaduK 3aBUCUMOCTH CKOPOCTH XUMUYECKOW PEaKIMU OT KOHIIEHTPAlUU PEareHTOB.

Obopyoosanue, mamepuanvt u peaxmussi. L1ITaTnB ¢ mpoOupkamu, CeKyHI0Mep, MUIETKa, TPyIIa,
1 H pacTBOp THOCYJBb(ATa HATPUS, | H pacTBOP CEPHOM KUCIIOTHI, AMCTUIUIMPOBAHHAS BOJA.

OKkcnepumenmanvHas vacmo

Peakuust nporekaer no ypaBHEHUIO

Na,S,03 + H,SO4 = Na,SO4 + SO, + S + H,O

CkopocTh peakldy NMpH MOCTOSHHOW TeMIlepaType 3aBHCUT OT KOHLEHTpPAlMU pPearupyroliero
BemiecTBa NaS;03. O cKOPOCTH AaHHOW peakMi MOYKHO CYAMTH 110 BPEMEHH, MPOIIEIIeMy OT Hayaja
peakuuu 10 MOMEHTAa MOSIBICHUS MYTH, T.K. PaCTBOP MYTHEET BCJEACTBHME BBIJCIEHHUS cephbl. Bpems
OTCUYMUTBHIBAIOT 10 CEKYHAOMEDPY.

B ueTbipe npoHyMepoBaHHbIE TPOOUPKU HaJEWTe yKa3aHHOE B TaOJIUIE KOIMYECTBO 1 H pacTBOpa
THocynbpaTta HaTpus u Bojabl. Hameiite B mpobupky Nel ormepennsie 6 mi 1 H pacTBOpa cepHOU
KHCIIOTHI U 3aceKHUTe BpeMs (B CeKyHAax) A0 Hayaia MosiBJIeHHUs B oObeMe pacTBopa mMyTu. [loBTOpuTe
onbIT ¢ mpodupkamu Ne2 — Ne4. TemmepaTypa Bo BCeX BapuUaHTaX JIOJIKHA OBITh MOCTOSTHHOM.

Oxpana mpyoa.

1. Or6upaiite npoOy NMUMETKOH 0053aTEBHO C IIOMOIIIBIO0 PE3NHOBOM TPYIIH.

2. He nomyckaiite pasnmBa pacTBOpOB. PeaknmoHHass CMECh COIOEPKHUT KHUCIOTYy. B ciydae
nornaganus e€ Ha pyKH HE0OXOJIUMO 00O0KKEHHOE MECTO MPOMBITH 2%-HBIM PAacTBOPOM COJbI U 3aTeM
BOJIOM.

Vkazanus k cocmaenenuro omuema.

B ordere nomxHBI OBITH YKa3aHbl: LI€Jdb PaOOTHI, 0OOpPYIOBAaHUE U PEAKTUBBI, XOJ PabOThI,
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SKCIEpUMEHTAIbHbIE U PacUueTHBIE TaHHbIe, rpaduk ckopoctu peakuuu v = f(C), BEIBO.
Pe3ynbrarel n3Mepenunii 3anucaTh B TaOJIUITY.

O06beM pacTBopa, Ml OTHOCHTENbHAS

Ne KOHIIEHTPAIIUS Bpewms (1), ¢ CkopocThb

npoGHPKU Na,S,04 H,O Na,S,03 peakiuu

a B a/(a+B) v, ¢t

1 6 0 1

2 4 2 2/3

3 3 3 1/2

4 2 4 1/3

Obpabomxa pe3yrbmamos pabomai.
1. TTo maHHBIM OIBITA PACCUNUTANTE CKOPOCTh PEAKIIMH B KaXKI0U U3 MPOOUPOK KaK BETHUHHY,
00paTHO MPOIOPIHUOHATBHYIO BPEMEHH MTPOTEKAHMS PCAKIIHIH:

VR, C
T

2. Pe3ynbpTarhl HaOMIOJCHUIA IPEACTAaBbTE B BUJE rpadrKa: MO0 OCH aOCLUCC OTIOKHUTE
OTHOCHUTEJIbHYIO KOHIIEHTPALIMIO PACTBOpa THOCY Ib(aTa HaTpUs; IO OCU OPAMHAT — CKOPOCTh PEaKIUH.

3. Cnenaiite BbIBOJI O 3aBUCMMOCTU CKOPOCTH pEaKLUU OT KOHLIEHTPALlUU PEAareHTOB.

Onvim 2. Bausnue konyenmpayuu eujecmes Ha cO8Ue XUMULECKO20 PABHOBECUS.

Lenv pabomul. VI3yunTh BIMSIHHE KOHLEHTPALMU BEIIECTB HA XUMUYECKOE PaBHOBECHE.

Obopydosanue, mamepuanvl u peakmussi. llITaTUB ¢ mpoOUpKaMU, XUMUYECKUH CTaKaHYUK
oobpemMoM 50 MII, HaCBIIIEHHBIN pacTBOp xjopuna kenesa (I11), HachIeH Bl pacTBOP poJaHKUa Kaus,
KPUCTANIMYECKUN XJIOPUJ KaJIus, TUCTUIUIMPOBAaHHAsI BOJA.

DKCnepuMeHTAIbHAs 4acTh

Knaccnyeckum npumMepom oOpaTHMMOM peakiuu SBJISETCS B3aUMOJCHCTBUE MEXAY XJIOPUIOM
xenesa (I11) u pomannmom kamust. OOpa3yromuiics B pe3ysibTaTe peakuu pacTBop ponanuaa xemnesa (110)
Fe(CNS)3; obnamaer KpacHbIM [[BETOM, HHTEHCHBHOCTh KOTOPOTO 3aBHUCHT OT KOHIIEHTpauuu. [loatomy
CMEILIEHUE PaBHOBECHUS JAHHOI'O IIpolLecca JIErKo Ha0JIt01aTh 110 M3MEHEHUIO0 OKPacKu pacTBOpA.

B crakanumk Ha ¥ ero oObema HajelTe IUCTU/UIMPOBAHHOW BOJBI WM J00aBbTe 1-2 Karuim
HaceimeHHbIX pacTBopoB FeCls u KCNS. OxkpaimeHHbIH B KpacHBIH BET PacTBOP pasiieiiTe MOPOBHY B
yeTelpe npoOupku. [lepByro mpoOUpKy OCTaBbTE€ B KauyecTBE 3TajlOHA, BO BTOPYIO A00aBbTe 2 Karld
HaceimeHHoro pactBopa FeCls B Tperpto — 2 karum HaceimeHHoro pactBopa KCNS, B gerBepryro —
Heboubioe konuuecTBo KCI B Buzie mopomka. CpaBHUTE IIBET paCTBOPOB B MPOOUPKaX.

Vkazanua k cocmasnenuro omuema. B ordyere HOMKHBI OBbITh YKa3aHbl: Lelb pabOTHL,
00OpyZI0BaHUE M PEaKTHBBI, X014 padOThl, ypaBHEHHE MPOTEKAIOIIEH PEeaKluu, YpaBHEHHE KOHCTAHTBI
paBHOBECHS], IKCIIEPUMEHTAJIbHBIE JTaHHBIE, BBIBO/L.

Ogopmnenue onvima

1. Hanumure ypaBHeHHME OoOpaTMMOM peaklUu B3aUMOJIEHWCTBUS pacTBOpa XJOpUAA XKele3a C
POIaHUAOM Kajusl.

2. lIBera pacTBOPOB BCEX BEIIECTB CUCTEMBI IPECTABLTE B BUE TAOJIUIIbI:
PactBop FeCl; KCNS Fe(CNS)3 KCl

-1

Oxkpacka
3. BLIpaSI/ITe KOHCTAHTY paBHOBECHUA JAHHOT'O IIpoLecca.
4. OTMETUTh N3MEHEHNE MHTCHCUBHOCTH OKPAIIIMBAHMSI PACTBOPA B KAXKJIOM ClIydae:

Ne HobGasnen IIper Hanpasienune
IPOOUPKH pearest CMEILEHUs paBHOBECUS
1 _
2 FEC|3
3 KCNS
4 KCl

[Ipu 3amonHeHuU MocleqHel rpadbl yKaKUTe CTPENKaMH (— WM <«—) HalpaBlIeHUE CMEIICHUS
XUMHYECKOTO PaBHOBECHS.

5. Cnaenaiite BBIBOJ] O CMELIEHUHU paBHOBecUs Ha ocHOBe nmpuHiuna Jle [llatense.

Konmponvnvie 6onpocwi

1. Uto Takoe CKOpOCTh XUMHUECKOW peakiuu? CpeaHsiss U UCTUHHAS CKOPOCTh XMMHYECKOM
peakuun?

2. B uém cocTouT 0COOEHHOCTh KNHETUKU T€TEPOTEHHBIX PeaKInii?
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3. ChopmynupyiiTe OCHOBHON 3aKOH KHHETUKHU.
4. KakoB (pu3nueckuii CMBICT KOHCTAHTBI CKOPOCTH?

5. 3aBUCHMOCTb CKOPOCTH peakiuu oT Temmneparypsl. [IpaBwio Baut-I'opda. TemmeparypHsbiid
KO2(DPUITMEHT CKOPOCTH PEAKIIUH.
6. DHeprusi aKTUBALIUU PEATUPYIOMIMX MOJIeKya? B Kakoil 3aBUCMMOCTH HaxOJUTCS CKOPOCTb
peakuuu ot sHepruu aktTuBanuu? Kak MOXKHO MOBBICUTDH YHCIIO aKTHUBHBIX YACTHII B cUCTEME?
7. UYto Takoe Karajau3, M KakMe BELIECTBA Ha3bIBalOT KaTanuzaropaMu? OkasbIBaeT Ju
KaTajau3aTop BIMSHHE Ha TEPMOJAMHAMUYECKUE YCIOBHUS mpoiecca?
8. Obparumbie peakiuu. COCTOSIHIE XUMUYIECKOTO PABHOBECHSI.
9. KoncranTta paBHoBecusi. OT KakuxX mapaMeTpoB OHa 3aBHCHT? KakoB (pu3MUECKHIl CMBICI
KOHCTaHTBI paBHOBECHUS?
10. IIpaBuno Jle-IllaTense.
11. Kak cMmemiaercs XMMHUYECKOE PAaBHOBECHE IPU M3MEHEHUHM TEMIIEpaTypbl, KOHLIEHTpAIUH,
naBieHua? Bnusior jau kataau3aTopbl HA XUMHUECKOE paBHOBECHE?

Tonnoeuit nepeuens 3adanuil npuseden 6 [6.3.1], a maxoice 6 [6.3.4].

TunoBble 3a7a4u AJ15 MPaAKTUYIECCKUX 3aHATHH

Pa3znen 1. DHepreTnka XUMHYECKHX pPeaKkuuil
[Tpaktudeckas padora Nel. DHepreTrka XUMUYECKHX PEaKIUi
1. Onpenenure TernoBoi 3¢ GexT peakuu Mpyu NOCTOSHHOM JaBJICHUH U €€ THI

2Mg(NOS )Z(T) = ZMQO(T) + 4N02(r) + OZ(r)'

Paccuwnraiite TemmoBoii a3 dekT peakiuu, mpu: a) oopazoBanuu 11,2 1 kucmoponaa (H. y.); 0) pa3noxkeHUn
14,8 r HuTpara Maruus.
2. TernoBoii 3¢ hexT peakuu

SO 2(r) + Clz(r) =SS0 2C|2(>1<)

MIPU IOCTOSIHHOM JIaBJICHUU U 25°C paBeH —84 k/[x/mMons. Onpenenure TerwoBoi 3pdHeKT qTaHHON
peaKLuH IIpY MOCTOSTHHOM 00BbEME (AU ).

3. MOXeT JIi B CTaHAAPTHBIX YCIOBUSAX PEAKIIHSI

CH 4(r) + COZ(r) = 2CO (r)+2 HZ(r)

CaMOTIPOM3BOJIIFHO MPOTEKATh B IPSMOM HarpasieHuu npu 298 K?
4. PaccumTaiite, pu Kakoi TeMIlepaType HaCTYIUT paBHOBECHE CUCTEMBI
SO 2(r) + CIZ(r) f— SOZCI2()K)
5. Beruncnute naMeHeHue SHTponuu npu HarpeBanuu 500 I CBUHIIA OT TeMIIEpaTyphl €ro

riasiienus (327 0C) 10 1000 °C. Temnora miaseHus cBuuua 24,8 /MO, TEILIOEMKOCTb XKHIKOTO
CBHHIIa B MHTepBaJie TeMnepatyp 327 — 1000 o°c paBHa 0,1415 xJx/(xr-K).

6. Berancnute AG® A peakuuu

3Ca0 + 2Al = AlLO, +3Ca

mpu 500 K u 1500 K. 3aBucumocTtsio AH® 1 AS° OT TemrepaTypsl IpeHeOpeUb.

7. Brruucinre xumMmmuueckoe CpOACTBO U OIIPCACIIMTC, B KAKOM HAIIPABJIICHUU HOI\/'I,ZLCT nponecc
CO+Cl, =COCl,

0 .1 .
npu Temneparype 298 K 1 OTHOCHTENBHBIX MapIUAIbHBIX JaBIEHUSX Ta30B PaBHBIX: Py =1, Pa, = 1

pgou2 =1.
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Pazjnen 2. XumMuyeckass KHHETHKA U PABHOBeCHe

[TpakTrueckas padota Ne 2. CKOpPOCTh XUMHUECKUX PEAKIIHH.

1. HauanrnHble KOHICHTpAIMU UCXOAHBIX BCIICCTB B PCAKIIHU, HpOTeKaIOLHeﬁ 10 YPpaBHCHUIO
2H,S + 0= 2S + 2H,0,

6BIJ'II/IZCH252 1,10 moib/x; Co2 = 0,64 monp/n. Uepe3 HEKoTOpoe BpeMs KoHIeHTpanus H,S crana

paBHoil 0,50 Monb/1. Bo cKOJIBKO pa3 yMEHBIIMJIACH CKOPOCTh PEAKIMHU K KOHILY 3TOrO MPOMEXYTKa
BpeMeHu? CUUTaTh PEeaKIUIO MPOCTOM.

2. Ompenenure CKOPOCTh TMIOTETHYECKOM peakuuu 2Aq) + By = C(y, mpoTekaromeil B oaHy
CTaJII0, TIPU CIEAYIOMMX KOoHIeHTparusax peareHToB: Ca = 0,2 monb/m; Cg = 1,0 monbe/n. Koncranra
CKOpPOCTH peaKIMy paBHa 5- 107 momp ¢ ™.

3. Uepes kakoe BpeMsi akTUBHOCTh akTHHUSA B cocraBut 40 % OT nepBoHavanbHOM, €CITU MEPUOLT
nojynpespaiieHus ero 36,1 Mun?

4. Jlns onpenesieHus mopsaka ra3oda3Hoii peakum

NO, + CO =CO; + NO
IIPOBEJICHBl TPU OIbITa IPHU OAMHAKOBOW TEMIIEpAaType B 3aKphIToM cocyae oobémoM 10 1. B cocyn
nocneaoBarenbHo BBoAWIN u3BecTHbIE KonuuecTBa CO u NO,, 3aTeM u3Mepsuid HaYalbHYIO CKOPOCTb

peaxuuu. [TomydeHsl cienyroniye pe3ynbTaThl:

Ommit 1 OngiT 2 OmrplT 3
Ncxonnas kornentpamus NO;, Mob/t 0,10 0,10 0,30
Ncxonnas kornenTpanus CO, Monb/n 0,030 0,060 0,030
HaualbHast CKOPOCTb, MOJIB-T 4 - 0,60-10 1,20-10 1,80-10%

a) CocTaBbTe HKCIEPUMEHTAIbHOE KMHETHYECKOE YpaBHEHHUE JaHHOW peakuuu. 0) YKakuTe MopsioK
peaknuu. B) BplumcinTe Ha4aabHYIO CKOPOCTh PEAKIUH INPH TOW K€ TeMIlepaType, €CIM CMEIINBAIOT
2:10" moub NO, ¢ 0,3'10'2 Mo CO.

5. BEIYHCITHTE TeMIIEPaTyPHEIH Kod(GHUIMEHT Peakini, eclii KOHCTaHTa ckopocTH ee npu 100 °C
COCTaBJISICT 8,5-10'5 c'l, anpu 170 oc — 9,7-10'2 ¢t

6. HaHLI KOHCTAaHTbI CKOPOCTH ktl n ktz p€akKiuu TCPMHUYCCKOI'0 Pa3IOKCHHA MaJIOHOBOM

KHCJIOTHI B Ta30BOM (paze
CHz(COOH)z = CH3COOH + CO»
IIpY BYX Pa3jIM4YHbIX TeMIieparypax iy u t:
ts, °C Ky, ™ t, °C Ki,» ¢* ts, °C
134,2 0,169-10 153,6 1,083-10°° 125,9
Boruncnute ko3 @uuMEHTH ypaBHEHHS AppeHHyca M KOHCTaHTY CKOPOCTH peakuuu Ipu
TeMIiieparype ts.

Tonnwiti nepeuens 3a0au npuseden 6 [6.3.2], a maxoce 6 [6.3.4].

Tunosble TecTOBBIE 32JaHNUS JIS1 TEKYLEr0 KOHTPOJIS
TecTsl I TeKymero KOHTPOJs 3HaHUK oOydarommxcst copmupoBansl B cucteMe MOODLE u
HaxoAaTcs B CBOOOJHOM  JOCTyNme  Ha  CTpaHMIEe  Kypca  «XUMHA» IO ajpecy:
https://sdo.api.nntu.ru/course/view.php?id=189.
Pa3nes 1. JHepreTuka XuMH4YEeCKHX peaKIui
1.HauGonee TepMOAMHAMHUYECKH YCTOMYUBBIN YTIIE€BOI0POT

1) CHy, AH? = -74,85 xJIx/Momb;
2) CoHy, AH{ = 226,75 x/Ix/Momb;
3) CoHa4, AH? =52,28 kJx/MOIIB;
4) CyHs, AH? = -84,68 xJ[>x/MOb.
2. Mna peakiuu 2CO(py + Oy = 2COyp AHS% = -566 kJIx, ciieoBaTeIbHO, TEIUIOBOH 3P eKT
(AH 35 ) peaxumn COyy = COyy + 40y paBes, KIIk:
1) 566;
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2) 283;
3) -566;
4) -283.
3. DHTpOIHUS CUCTEMBbI yOBIBACT:
A) ipu cyOnuManuu;
B) koarynsmuu;
C) nucnieprupoBaHuy;
D) mapooGpa3oBanuu;
E) xonnencanuu.
Bapuants! oTBera:
1) A, C; 2) B, D; 3)D, E; 4) B, E.
4. J1ns npoliecca CMEIIMBAaHUS Ia30B
1) AH® > 0; AS° > 0; AG°® > 0;
2) AH° < 0; AS° < 0; AG° < 0;
3) AH® = 0; AS° > 0; AG® < 0;
4) AH° = 0; AS° < 0; AG° < 0.
5.Kakoe u3 yka3aHHBIX BEIIECTB UMEET HAaNOOJIBIITYI0 a0COMOTHYIO MOJISIPHYIO SHTPOIHIO?
1) Canneas- 2) Pby). 3) HYow. 4) Hyg).

Pazgen 2. Xumnueckasi KHHeTHUKA U PABHOBeCHE
1.Kunernueckoe ypaBaenue mpoctoi peakiuu 2NO ) + Oz = 2NOypy

1) V= kCNOCOZ :
2)L= kC,iOCOZ :
V= kCNoCé2 ;

#Hv=KkCZ,.
2.1Tpu 20 o°c HEKoTopas peakuus nporekaet 3a 80 muH (y = 2). [Ipu 40 °c peakuus nporuaeT
1) 3a 10 muH; 2) 40 muH; 3) 20 muH; 4) 60 muH.

3.DHeprus akTUBALUU PeaKUH ONpeaesseTcs

1) TemnepaTypoil cucTemsl;

2) naBIEHUEM CHCTEMBI;

3) mpupoI0il pearupyroImnx BEIecTs;

4) KOHLIEHTpALMEN pearupyronux BeecTs.
4. TTopsimok peakruu N2Os = 2NO; + 150, paBen

1) 3,5; 2)1; 3)2; 4) 2,5.
5.Karanuzarop

A) yMeHbIIaeT SHEPTUI0 aKTUBALMN PEAKLIUH;

B) yBennumBaeT KHHETHUYECKYIO YHEPTUIO MOJIEKYT;

C) u3MeHseT MEXaHU3M PEeaKINH;

D) yBennumBaeT 4nciI0 CTONKHOBEHUH pearupyroInX YacTHUIl;

E) nosblmmaeT TernoBoi 3pGeKT peakum.

Bapwuanrts! oTBeTa:

1) B, D; 2) A, G 3)D, E; 4) A, B.

6.1 ipsimoid peakrun 2NO;, = NoOg4 AH® = -57,34 xJI/Moib. PaBHOBECHE CMECTHTCS BITPABO

1) npu NOBBILICHUN TEMIIEPATYPHI U IaBICHUS;

2) MOHMKEHUU TeMIIepaTypbl U YBETUUECHNUHN JaBJICHNUS;
3) NOHM)XEHUH TeMIepaTypbl U AaBICHHUS;

4) NOBBILLIEHUH TEMIIEPATYpPbl U MOHMWKEHUH JaBICHHUS.
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5.2.2 TunoBble KOHTPOJbHBbIE 3aJaHUSI UM HHbIE MATEPHAJIbl, HEOOXOAUMBbIE ISl

OIlCHKH 3HaHHﬁ, yMeHHﬁ, HaBbIKOB H (I/I.]'II/I) onbITa JeATCJIBHOCTH B X01€ leOMG)KYTO‘IHOﬁ
arTrecranuun

Bonpocekl 1 3agaun 1J151 IPOMEKYTOYHOM aTTeCTAlNM

Bonpochl k 3k3aMeHy 0 JUCIHIJIMHE

1.
2.

3.

oo

10.

11.
12.

13.

14.

15.
16.
17.
18.
19.

20.
21.
22.
23.
24,
25.

26.
27.
28.
29.
30.

IIepBbIil 3aKOH TepMOAMHAMUKHA. MaTeMaTH4eCKOe BEIPAKEHHE 3aKOHA.

Tepmoaunamuueckue ypaBHeHus. CTaHIapTHOE COCTOsIHME BemlecTBa. CTaHAapTHas SHTAIBIINA
00pa30BaHMs U CTOPAHUS XUMHUECKUX COCIMHEHUI.

Tepmoxumuueckue 3akoHbl. VIX 3HaU€HHE U TPUMEHEHUE.

CamMonpoun3BobHbIE Npoliecchl. BTopoii 3akoH TepMoauHamMuKu. Ero craructudyeckuil xapakrep.
OHTponus U €€ U3MEHEHHE B npoueccax. TpeTuil 3aK0H TEpMOAMHAMUKH .

DOHTaNBIUIHBIA U SHTPONHUIHBIA (hakTopsl. DHeprus ['n6oca.

CKOpOCTh XMMUYECKOMN peaKUU: UCTUHHASA U CPEIHSIS.

3aBUCUMOCTb CKOpPOCTH PEaKLMHM OT KOHIIEHTpAIMM Pearupyroliux BELIECTB. 3aKOH JEHCTBUS
Mmacc. KoncranTa ckopoctu peakiui. OcOOEHHOCTH KMHETUKH T€TEPOreHHbIX PEaKIuil.
3aBHCUMOCTh CKOpPOCTH OT Temmeparypsl. llpaBuno Banr-I'opda. Dueprus akrtupanuu.
VYpaBHeHue AppeHuyca. DJHepreTudecKkas quarpaMma peakiuu.

KaranmsaTopsl ¥ KaTalIUTHYECKUE CUCTEMBL. MexaHu3M KaTanusa.

OOpaTumble XUMHUYECKUE peakuu. XuMudeckoe paBHoBecue. Koncranra paBHoBecus. [Ipunnumn
Jle-ITaTense.

Wctunnsiii pactBop. Tunsl pactBopoB. CriocoObl BEIPAKEHUS KOHIICHTPAIIUH.

OcCHOBHBIE TEOPHH PAcTBOPOB: Gu3nUecKas W ruaparHas. [ uaparanus (compBatanms). [ uapaTsl
(conmbBarsl).

PacTBOpbl HEANEKTPOIUTOB. 3aKOHBI MJIE€ANbHBIX pPAcTBOpOB. Kpucramumsauuss U KUIEHHE
pacTBOpoB. AHTU(DPU3EIL.

PactBopsl amekTponuToB. Teopus snekrponuTHyeckor aucconmanuu. CuibHbIE W claldble
31eKTpoJuThl. [IpuMeHeHne 3aKOHOB UealbHBIX PACTBOPOB AJII pACTBOPOB 3JIEKTPOJIMTOB.
Cnalpbie 27eKTposIUThHI. 3aKoH paz0aBiieHust OCTBaIbaA.

DIEeKTpOoNUTHYECKAs AUCCOLMALINS BOAbl. BOAOpOIHBIN ITOKa3aTelb.

ManopactBopumble 37eKTpoauThl. [IponsBenenne pacTtBopuMocTu. PacTBOpuMOCTS.

Teopus aBoitHOTO 3n1eKTpUYecKkoro cios. [loHsaTHe 00 AMEeKTPOAHOM MOTEHIUAIIE.

CranmapTHbIi  BOJOPOAHBIM AyekTpoda. (Cxema TaJlbBaHWYECKOW IEMU I W3MEpPEHUs
CTaHJIapTHOI'O IEKTPOJHOTO MOTEHIMAIa METAILIA.

DNeKTPOXUMHUUECKUN Psiji HAlpsDKEHUH MeTayioB. Y paBHeHue HepHera.

I"anpBaHWYECKUH 3JIEMEHT: YCTPONCTBO, THUIIBI. KOHIIEHTpAlIMOHHBIE FaJIbBAHUYECKNE DJIEMEHTHI.
DnekTponn3. 3aK0oHbI AMeKTpoiu3a. [I[puMeHenne saexkTponsa.

Tunsl koppo3un MeTamuioB. DakTOPsI, ONPEAETAIONINE €€ NHTEHCUBHOCTb. METOABI 3alIUThI
Turbl raTbBaHMYECKHUX MOKPBHITHI U UX pUMeHeHue. [laccuBanus meTamion

Tunsl KPUCTAIVIMYECKHUX PELIETOK. 30HHAS TEOPUSA KPUCTAJUIOB: IPOBOJHUKH, IOIYITPOBOIHUKU U
JUDJIEKTPUKH.

[TonmmMepsl: cTpoeHUE, CBOMCTBA, IPUMEHEHHE, NTOJIy4YeHUE. bruononumepsl.

XUMUSl METAJIJIOB U CIUIABOB: OCHOBHBIE CBOMCTBA, CIIOCOOBI MOITY4YEHHUS.

Mertannnueckue criaBsl. KoMIO3uThI.

JlnarpaMMBbl IJIaBKOCTH.

Xumuueckass MACHTU(UKALUSA U aHAJIU3 BELIECTB: XUMUYECKHE M (PU3UKO-XUMHUECKUE METOJIbI
aHanM3a.

Tunosble 3a1a4M K IK3aMeHY

3anaua 1. Bo3MoXHBI U peakuu

HoCl,,,_,, +Pb—

MnSO,,  +Al—

3amaua 2. Ilpm 1200 K paBHOBeCHbIE KOHIICHTPAIIMM BEIIECTB B CHCTEME COCTaBIISUTH
cootBercTBeHHO: [SO2] = 0,04 monb/m; [O2] = 0,06 momb/it; [SO3] = 0,02 Mo/, Berurcnute 3HaueHUs

22



KOHCTaHT paBHOBecHs K¢ 1 Ky U1 mmporiecca npy JaHHOM TeMIeparype.
0 -50
3anmauva 3. [IpousBenenue pactBOpuMocTu cyiabduma cepedpa AgyS npu 25 “C pasro 6,0-10™".
Brraucnute pactBopuMOCTh S (T/11) coM B BOJE MPU YKa3aHHOW TeMmIieparype.
3anayva 4. Berauciure 3/1C raibBaHMYECKOTO 3JIEMEHTa

Cu | Cu?* (0,2moms/11 ) ||Mg?* (0,01moms/1) | Mg

3agayva 5. [laliTe XapaKTEpUCTUKY JIEMEHTA C TOPSAIKOBBIM HOMEPOM 35:

1) 3Hak, Ha3BaHUE;

2) 3apsif siipa, o01ee Ynuciao AIEKTPOHOB;

3) nepuon, rpymnmna, HoArpymnia;

4) sanexkTpoHHas hopmysa aToMa;

5) rpaduyeckast KOHPUTYpaIHs AaTOMA;

6) BaJIEHTHOCTb, 00YCIIOBJICHHAs] HECTIAPEHHBIMU AJIEKTPOHAMU B HOPMAJILHOM U BO30YXKICHHOM
(*) cocrosiaum;

7) Beictias 1 Hu3mas CO 371eMeHTa;

8) opMybl BO3MOKHBIX OKCHIOB M THAPOKCUIOB, IPEICKAKUTE UX CBOWCTBA,;

9) bopMyia BO3MOKHOTO JIETy4ero COEIUHEHUS C BOJOPOJIOM WU TUIIPHUJIA.

V H30TONa SIEMEHTA 4 Bl yKaKUTe 4HCII0 HEHTPOHOB U IPOTOHOB.

3amaga 6. 30 t rmroko3b1 CgH1206 pacTBoprin B 60 M1 Bobl. OmipeieniuTe TeMIepaTypy KUIeHUs |
KPUCTAJLITU3AMU TIOJTy4EeHHOTO PacTBoOpa.
3amaua 7. CocTaBbTe CXeMy 3JICKTpoJn3a BogHOTro pacTBopa Lip;SO4 Ha rpaduTOBBIX A5IeKTpOIax.
3anaua 8. Onpenenute TEII0BOM 3P hEKT peakiuu
CaSO4(K) + Coz(r) = CaCO3(K ) + Sog(r) .

CKoJIbKO TeruIa MOTJIOMIAETCs 0 peakiuu, eciau npopearupyet 11,2 1 yrinekucnoro raza? CKoJbKO Teria
MOTJIOLIACTCS IPU B3aUMOJICUCTBUU C YIIIEKUCIBIM ra3oM 13,6 T cynbdara kampius?

3amaua 9. KoOHCTaHTBI CKOpPOCTH HEKOTOpOW peakiuu mnpu Temmeparypax 30 u 90 °c
COOTBETCTBEHHO paBHbI 2,75° 10° u 5,43-102 mons e, Bbruncinure KOHCTAHTY CKOpPOCTH 3TOU
peaxkuuu npu temneparype 60 oC. Onpenenute k03P PUIMEHTH YypaBHEHUSI AppeHuyca.

3anava 10. Haiinure MOJIpHOCTH, HOPMAJIbHOCTh U MOJISIBHOCTB 20%-HOTO pacTBOpa MOBapEHHOM
comu (p = 1,152 r/mn).

3amaua 11. IIpu anexTponuse pactBopa cyibhara Meau Ha aHOJE BbLIEIUIOCh 560 M1 KUCITOpOa,
U3MepeHHOro MpH H.y. CKOJIBKO IpaMMOB MEJIU BbIIENHIIOCH HAa KaToe? COoCcTaBbTE CXEMY JIEKTPOIIH3a.

3agaua 12. Onpenenute TemnoBoi 3gdext peakiuy, eciu KOHCTaHTa paBHoBecus K, peakuuu npu
500 K pasna 4,9-10%°, a mpu 600 K — 1,82-10".

3amaua 13. Berumenure o um [H] g1 0,2 M pactBopa MypaBbumOM Kucnotel HCOOH
(K=1,7-10"). Omnpenenure pH pactBopa.

3amaya 14. KoHCTaHTa CKOpPOCTH peakUUU pa3JIoKEHUs OKCUAA OTWIEHAa NpU HEKOTOpOu

temneparype pasHa 0,0123 MHH "

HavanpHast koHueHTpaius peareHTa coctaBimsiia 0,5 Moib/i.
PaccuunraiiTe KOHIIEHTpAIMIO OKCUA dTUJIeHa yepe3 10 4 mocie Havana peakiuid U CKOPOCTh PEaKluu B
3TOT MOMEHT.

3anava 15. Paccunraiite, mpu Kakol TeMIepaType HaCTYIUT PaBHOBECHE CHCTEMBI

2H,0,) + 250,y + Oy, & 2H,SO .

3amada 16. Beraucnure, BO CKOJIBKO pa3 YMEHBIIUTCS CKOPOCTh PEAKIMHU, IPOTEKAOMIEN B Ta30BOU
¢aze, ecinu NOHU3UTH Temriepatrypy oT 120 no 80 o°c? TemnepaTypHblil K03()PUIMEHT CKOPOCTU peaKIun
paBeH 3.

3amaua 17. Ompenemure [H'] u [OH] B pactBope KOH, pH xotoporo pasen 11,6. Kakopo
3Hauenue pOH nganHoro pacrtesopa?

3anmaga 18. K 50 mn 0,04 1 pactBopa AgNO; no6asumu 50 mi 0,004 1 pactBopa H,SO4. Brimanet
71 0CcasioK?

3amaua 19. B cucreme CoHyry + Hory = CoHagry KoHIEHTpammio anetunena ysenuumiu ot 0,02 no
0,12 monw/n, a koHueHTpanuto Bogopoaa — ot 0,03 mo 0,18 monp/n. Omnpenenute, Kak U3MEHUIIACH
CKOpOCTh peaknuu? CUuTaTh, 4TO PEAKIUS SABJISETCS PEAKIINEH BTOPOTO MOPSIIKa.

3anaga 20. OnpenenuTe U3MEHEHUE YHTPOMUU NP OXJIAXKACHUU MATA MOJb amtoMuHus oT 0 1o —
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100°C. CpenHsist MaccoBasi TEIUIOEMKOCTh aJIIOMUHUS B YKa3aHHOM MHTepBajie TeMieparyp pasHa 0,8129

JIx/(r-K).

HToOroBblii TECT 1JIs1 NPOBEACHHUS MIPOMEKYTOYHOMN aTTEeCTALMHU
AHOJHBIM NOKPBITUEM Ha CTAJIH SIBIISIETCS
1) Hukens, cepedpo;
2) IMHK, XpOM;
3) Menb, 0JIOBO;
4) cepebpo, Menpb.

5.3 IIpoueaypa oneHNBaHUS Pe3yabTATOB 00yUYeHHS MO TUCHUIIINHE
[Iporieypa OICHUBAHHS pE3yIbTATOB OOYYCHHS [0 JUCHHUIUIAHE «XHMHUS» COCTOUT U3

CIIEAYIOUIUX ATAIOB:

1. Tekymuii KOHTpOJIb (ONIMCaHUE NTOKA3aTeNed U KPUTEPUEB KOHTPOJIS YCIIEBAEMOCTH, OIIMCAHHE
ITKaJI OIICHMBAHUS Ha dTale TEKYIICH aTTeCTalluy MpeCTaBIeHbI B Ta0. 5.1, 3aganus B . 5.2.1).

2. IlpoMexyTouHas arrectaius (OnucaHue MOKa3aTesie U KpUTEPUEB KOHTPOJISI yCIIEBAEMOCTH,
OIMCaHUE IIKaJl OICHUBAHHS Ha 3Tane MPOMEXYTOYHON aTTeCTallMH NpeAcTaBlieHbl B Taldn. 5.2 u 5.3,
3ajaHus B 1. 5.2.2).

Hns snementoB kommereHiuit OIIK-1 u OIIK-4, dopmupyemblx B paMkax AUCHMILIAHBL,

MIPUBOIUTCS MPOLIEAYPa OLIEHKU pe3ysibTaToB 00yucHus (Tadi. 5.6).
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Tabmumpr 5.6 — [Iponieypa, KpuTepuu U METOJIBI OLICHUBAHUS PE3YJIHTATOB 00yUYEHUS

[Inanupyemble pe3yabTaThl 00ydeHUs

Kpurepun onieHnBaHus pe3yIbTaToOB

1 kpurepuii — orcyTcTBHE
YCBOGHUS
«HEY/IOBJICTBOPUTEIEHOY

2 KpUTEpHii — HE TOJTHOE
YCBOCHHE
«yIOBJICTBOPUTEIIEHOY

3 kpuTepHii — Xoporiee
YCBOCHHE «XOPOLIO»

4 KpUTepHii — OTINYHOE
YCBOEHHE «OTJIUYHO»

MeTtopl OLICHUBaHUS

OIIK-1. Cnocoben NPUMECHATH COBPECMCHHBIC 3KOJIOTMYHBIC U 0e30IacHEIe METOAbI pAlIMOHAJIBHOTO UCIIOJIb30B

AHUS CBIPBEBBIX U JHCPICTUYCCKUX PECYPCOB B MAllIMH

OCTPOCHUH

HNOIIK-1.1. HpI/IMeHSIeT COBPEMECHHBLIC DKOJIOTUYHBIC U 0e30IMacHEIe METOAbI PAlITMOHAJIBHOT'O UCIIOJIB30BAHUA CHIPHEBBIX U SHCPICTUICCKUX PECYPCOB B MAIIMHO CTPOCHUHU

3HaTh:

— CoBpeMeHHBIC TIOIXOIBI K OCHOBHBIM XUMHYECKIM
3aKOHOMEPHOCTSM, IIPOLECCAM U CHCTEMaM

— CoBpeMeHHBIE METO/IbI XMMHYECKOTO aHaIHN3a U
MaTeMaTHIECKOW 00padOTKHU MOTyIeHHBIX JaHHBIX

— CoBpeMeHHBIC PKOJIOTHYHBIE M O€30IIaCHBIC METOIBI
panMOHaIBHOIO UCIIOJIb30BaHUA CBIPLEBBIX U
3HEPreTUYECKUX PECYPCOB B MAIIMHOCTPOCHUU

OTCyTCTBHE YCBOCHUS
3HaHUU

HenocraTouno yBepeHHO

IIOHUMACT U MOXKET
0OBICHATH TIOJIy4YCHHBIC
3HaHUA

OTIUYHO TOHUMAET K
MOXET OOBSICHATE
MOTy4YCHHbIC 3HAHUS,
JIEMOHCTPUPYET
CaMOCTOSITENBHYIO
M03HABATEIbHYIO
JIEATENEHOCTD

Ha J0CTAaTOYHO BBICOKOM
YPOBHC ITOHUMACT U MOKET
00BSIICHATH TOJIy4YCHHBIC
3HaHUA

Kontpons nocemenus
JICKIUH.

Kontpons yuactus B
JUCKYCCHSX Ha
JIEKIUSIX.

[IpoBepka KOHCIIEKTOB
JIEKIIUH.
Tectupoanue.
[IpomexyTounas
aTTeCTalysl.

YMmern:

— CaMOCTOSITeNIFHO KJIaCCH(PHUIUPOBATH XUMHUUECKHE
CHCTEMBI, TIPOIIECCH M METO/IBI X aHAIN3a

— CaMOCTOATENBHO MPEATaraTh ¥ IPOBOIUTE PACUCTHI
10 TEOPETUYECKIM H IKCIIEPUMEHTAIBHBIM JTaHHBIM
— CoOTHOCHUTH TOJTy4YEHHBIE

OKCICPUMEHTAJILHBIC 3HAYCHU CO CIIPABOYHBIMHA
JaHHBIMHA

— HpI/IMeHHTB COBPEMEHHBIC DKOJIOTUYHBIC U
0e30MacHbIe METO/Ibl PAIIMOHAIILHOTO MCIIOJIb30BAHUS
CBIPBEBBIX ¥ IHEPTETUUECKUX PECYPCOB B
MAaIIMHOCTPOSHUN

He nemoncrpupyer
YMEHUS

He yBepenno
JEMOHCTPUPYET YMEHHUS

JlOCTaTO4HO YBEPEHHO
JIEMOHCTPUPYET YMEHHUSI

OTINYHO AEMOHCTPUPYET
YMEHUs

BoinonHenue u 3amuTa
n1abopaTopHBIX padoT.
BoinonHenue u 3amuTa
MPaKTUYECKUX 3aJaHUH.
TectupoBanue
[IpomexyTouHnast
aTTeCTaIusl.

BJIaJIeTI) HaBbIKAMU:

— IIOCTaHOBKH U BBITIOJHEHUS XUMHYECKUX
HCCJIEJOBAHUN

— MaTeMaTHYeCKOH 00pabOTKH IKCIIEPUMEHTATBHBIX
JTaHHBIX

— OIICHKH TOTPEINTHOCTH METOAa

He nemoncrpupyer
HaBbIKH

He yBepenno
JIEMOHCTPUPYET HABBIKH

JlocTaTouHO yBEepeHHO
JIEMOHCTPUPYET HaBBIKK

OTINYHO AEMOHCTPUPYET
CaMOCTOSITEIbHbIE HABBIKU

BrinonHenue u 3amuTa
n1abopaTopHBIX padoT.
BrinonHenue u 3amuTa
MPAaKTHYECKUX 3aJaHUH.
TectupoBanue
[IpomexyTouHas
aTTeCcTaIusl.




[Inanupyemble pe3yabTaThl 00ydeHUs

Kpurepun oneHMBaHUS pe3yNbTaTOB

1 xkpurepuii — orcyTcTBHE
YCBOGHUS
«HEY/IOBJICTBOPUTEIIEHOY

2 KpUTEpHii — HE TOJTHOE
YCBOCHHE
«yIOBJICTBOPUTEIIEHOY

3 kpuTepHii — Xoporiee
YCBOCHHE «XOPOLIO»

4 KpUTepHii — OTINYHOE
YCBOEHHE «OTIUYHO»

MeTopl OLICHUBaHUS

OIIK-4. CiocobeH KOHTPOJIMPOBaTh U 00eCTIeunBaTh Ip

HOIIK-4.1. OcymecTBiseT KOHTPOJIb MPOU3BOACTBEHHON M AKOJIOTHUYECKOI Oe3oma

OM3BOJICTBEHHYIO M 3KOJIOTHYECKYIO 0€30IaCHOCTh Ha pPab0OYnX MECTax.
CHOCTH Ha paboO4HX MECTax.

3HaTh:
— CoBpeMeHHbBIE XUMUYECKUE METOIbI KOHTPOJIS
TIPOM3BOJICTBEHHOM U 3KOJIOTHIECKOM 0€301macHOCTH

OTcyTCTBHE YCBOCHUS
3HaHUU

Henocratouno yBepeHHO
MIOHUMAET U MOXKET
O0OBSACHATH MOTy4YCHHEIE
3HAHUSA

Ha JI0CTAaTOYHO BBICOKOM
YPOBHC ITOHUMACT U MOKET
0OBSCHATH TOJIYYCHHBIC
3HaHUA

OTINYHO TOHUMAET U
MOXET OOBSICHATE
MOJTYYCHHBIC 3HAHHUS,
JIEMOHCTPUPYET
CaMOCTOSITENBHYIO
MO3HABATEIbHYIO
JIEATENBHOCTD

Kontpons nocemenus
JIEKITHH.

Kontpons yuactus B
JUCKYCCHUSAX Ha
JIEKIUSIX.

[IpoBepka KOHCIIEKTOB
JIEKIIUH.
Tectupopanue.
[IpomexyTrounas
aTTeCcTalysl.

YmeTb:

— OCYH.[CCTBJ'I?[TB KOHTPOJIb 3d XUMHWYICCKUMU
rapaMeTpaMu Cpezsl

— HpOBO,Z[I/ITL pac4deThl C HPUMCHCHHUCM
aHaJIM3HPYEMBIX ITAPaMETPOB

— OCYH.[CCTBJ'I?[TB BBI60p XUMHYECKOI'0O ME€TOAa aHaJIn3a
1L oOecrieueHnst 0€30I1aCHOCTH MNpOnU3BOACTBA

He nemoncrpupyer
YMEHUS

He yBepenno
JIEMOHCTPUPYET YMEHHUS

JlocTaTouHO YBEpEHHO
JIEMOHCTPUPYET YMEHUS

OTINYHO AEMOHCTPUPYET
YMEHUs

BoinonHenue u 3amuTa
nabopaTopHBIX padoT.
BoinonHenue u 3amuTa
MPaKTUYECKUX 3aJaHUH.
TectupoBanue
[IpomexyTouHast
aTTeCTaIusl.

Buagerh HaBBIKAMU:

— MOCTAHOBKU XUMHUYECKUX JTa00PaTOPHBIX OMEpaIHid U
HUX BBIINOJIHCHUS

— MaTeMaTHYeCKOH 00pabOTKH IKCIIEPUMEHTAIBHBIX
JAaHHBIX XMMHYECKOTO aHAJIN3a

He nemoncrpupyer
HaBBIKH

He yBepenno
JIEMOHCTPUPYET HaBBIKA

JlocTaTouyHO yBEpEHHO
JIEMOHCTPUPYET HaBBIKA

OTINYHO AEMOHCTPHPYET
CaMOCTOSITEIIbHBIC HaBBIKK

Brimonsenue u 3amura
nabopaTopHBIX padoT.
Brimonsenue u 3amura
MPaKTUYECKUX 3aJaHUH.
TectupoBanue
[IpomexyTounas
aTTecTalysl.




[Inanupyemsble pe3yabTaTbl 00ydeHUs

Kpurepun onieHMBaHUS pe3yNbTaTOB

1 xpurepuii — orcyTcTBHE
YCBOGHUS
«HEY/IOBJICTBOPUTEIIEHOY

2 KpUTEpHii — HE TOJTHOE
YCBOCHHE
«yIOBJICTBOPUTEIIEHOY

3 xpUTepHii — Xoporuiee
YCBOEHHE «XOpPOLIO»

4 KpUTepHUil — OTINYHOE
YCBOEHHE «OTJIUYHO»

MCTO,HI)I OLICHUBaHUA

OIIK-4. CiocobeH KOHTPOJIMPOBATh U 00eCTIeunBaTh Ip

OU3BOACTBEHHYIO M KOJIOTNUECKYI0 0€30I1aCHOCTh Ha Pabounx MecTax.
HOIIK-4.2. Criocoben obecrieqnBaTh NPOU3BOJICTBEHHYIO M 3KOJIOTHYECKYIO 0€30MacHOCTh Ha pad0vnX MeCTax.

3HaTh:

— Xumudeckue MeTo bl 00eceyeHus
MPOU3BOJICTBEHHOH U 9KOJIOTMYECKON 0€3011acHOCTH
Ha pabodnx MecTax

OTcyTCTBHE YCBOCHUS
3HaHUU

Henocratouno yBepeHHO
MIOHUMAET U MOXKET
00BACHATH MOTy4YEHHbIE
3HAHUA

Ha J0CTAaTOYHO BBICOKOM
YPOBHC ITOHUMACT U MOKET
0OBSIICHATH TOJIy4YCHHBIC
3HaHUA

OTINYHO TOHUMAET U
MOXET OOBSICHATE
MOTy4YCHHbIC 3HAHUS,
JIEMOHCTPUPYET
CaMOCTOSITENBHYIO
MO3HABATEIbHYIO
JIEATENBHOCTD

Kontpons nocemenus
JIEKITHH.

Kontpons yuactus B
JUCKYCCHSX Ha
JIEKLUSIX.

[IpoBepka KOHCIIEKTOB
JIEKIIUH.
Tectuposanue.
[IpomexyTounas
aTTecTalysl.

YMmerth:
— IIpuMeHSATh COBPEMEHHBIC XUMHUYCCKUE METOIBI JJIsI
obecrieueHus1 6€30aCHOCTH

He nemoncrpupyer
YMEHUS

He yBepenno
JEMOHCTPUPYET YMEHHUS

JlocTaTouHO YBEpEHHO
JIEMOHCTPUPYET yMEHUS

OTINYHO AEMOHCTPUPYET
YMEHUs

BrinonHenue u 3amuTa
nabopaTopHBIX padoT.
BrinonHenue u 3amuTa
MPaKTUYECKUX 3aJaHUH.
TectupoBanue
[IpomexyTouHast
aTTeCTaLusl.

Buagerh HaBBIKAMU:
— IPUMEHECHUST XUMUYECKAX METOJIOB ISl 00eCIIeueHUs
MIPOM3BOJICTBEHHON M DKOJOTHIECKON O€30MacHOCTH

He nemoncrpupyer
HaBBIKU

He yBepenno
JIEMOHCTPUPYET HABBIKH

JlocTaTouyHO yBEpEHHO
JIEMOHCTPUPYET HaBbIKU

OTINYHO AEMOHCTPHPYET
CaMOCTOSITENbHbIC HABBIKU

Boinonnenue u 3amuTa
n1abopaTopHBIX padoT.
BrinonHenue u 3amura
MPAKTHYECKUX 3aJaHHMH.
TectupoBanue
[IpomexyTouHast
aTTeCTaIusl.
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6. YYHEBHO-METOJANYECKOE OBECIIEYEHUE JUCIHUIIJIMHBI

6.1 OcHoBHas JuTEpaTypa

6.1.1 Apxwunoa A.B. O0mas xumus. Yacts |: YueOHoe mocodue / A.B.Apxumnosa. — H.Hos.:
HI'TY, 2015.-15c.

6.1.2 I'muaka H.JL. O6mas xumus: yde6. nmocobue s By3oB / HJL I'muaka. — M.: KHOPVYC,
2013. - 752 c.

6.1.3 Apxunosa A.B. Xumudeckasi KHHETHKA U paBHOBecHe: yuel. mocodue. ['pud YC HI'TY —
H. Hosropoa, HI'TVY, 2010. — 261 c.

6.1.4. ApxumoBa A.B. PactBopsl: yuebnoe nocobue. I'pu¢ YC HI'TY — H. Hosropon, HI'TY,
2013.202 c.

6.1.5. ApxumnoBa A.B. TecroBble 3amanus no xumuu: yded. mocobue. I'pudp YC HI'TY — H.
Hosropoa, HI'TY, 2010.— 335 c.

6.2 lonoJHUTEJIbHASI JIUTEpPaTypa

6.2.1. Koposun H.B. Obmias xumusi: yueOHUK [yt TexHuueckux BY30B. — M.: «Bricmias mkonay,
2004. 557 c.

6.2.2. T'opmikoB B.U., Ky3uenos U.A. OcHoBbl pusndeckoit xumun: yaeouuk. I pup MO PO — M.
«bunowm. Jlaboparopus 3Hanwmii», 2010. — 407 c.

6.3 MeTroanueckne yKa3aHusi, peKOMeHAAIUH U IPyTrHe MaTepuajbl K 3aHATUAM

6.3.1. MeTtoanueckre peKOMEHAAINU [0 OpraHu3aly ayaUTOpHOU paboThl. [IpunsaTel YueOHO-
metonudeckuM copetoM HI'TY um. P.E. AnekceeBa, mpotokon Ne 2 ot 22 anpens 2013 r. DneKTpOHHBIH
anpec:  http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/met_rekom_aydit_rab.pdf?20. Jlara
obpamenus 23.09.2015.

6.3.2.. Meroauyeckue yka3aHUs U 331aHHS K CAMOCTOSITEIFHOM padoTe Mo TUCHUIUINHE « XUMHUS JUTS
0akaJlaBpOB OYHOH, OYHO-3a04HON M 3a04HOM (GopMm oOyduenus. Apszamac: AIIM HI'TY, 2015, — 92 c.,
cocraButenb: Apxunosa A.B., mporokon Ne 5 ot 20.04.2021.

6.3.3. Meroauueckue yKa3aHus U 3a/laHusl K IPAKTUUYECKUM 3aHATUSAM M0 JAUCLHUILIUHE «XUMUS»
uig 0akanaBpoB OYHO M OYHO-3a04HON ¢opM oOyuenus. Apsamac: AIIM HI'TY, 2015, — 18 c,
cocraButenb: Apxunosa A.B., nmporokon Ne 5 ot 20.04.2021.

6.3.4. ApxunoBa A.B. OkucCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKLIUU: METOINYECKUE yKa3aHUs K
IPaKTUYECKUM paloTaM sl CTYJEHTOB Bcex creuuanbHocteil u ¢opm obydenus. — H. Hosropon,
HI'TY, 2007.-36c.

6.3.5. ApxunoBa A.B. DOHeprermka XUMHYECKMX pEaKLUMH: METOAWYECKHE YyKa3aHUSA K
nmabopaTopHbIM paboTaM ISl CTYACHTOB BCeX crernuanbHocTe u ¢opm obyuenus. — H. Hosropon,
HI'TY, 2006. -45 c.

6.3.6. Apxunosa A.B. DneKkTpoXuMusi: METOJUYECKHE YKa3aHUs JUIs POBEACHU Ja0. 3aHATUH 1O
Kypcy «Xumus». — Apsamac, 2010. — 36 c.

6.3.7. ApxunoBa A.B. O0mue mnpaBuia MoBeAeHHs M pabOThl B XMMHUYECKOW J1abopaTopHH:
METOAMYECKUE YKa3aHUs I IPOBEACHUS J1al. 3aHATHH 1o Kypey «Xumus». — Apszamac, 2011. — 18 c.

6.3.8. ApxumoBa A.B. Xumuueckas KMHETHKA M PAaBHOBECHE YyKa3aHWS IUIsI TIPOBENEHUs Jal.
3aHATHH IO Kypcy «Xumus». — Apsamac, 2017. — 36 c.

6.3.9. Meroauueckue yka3aHus U 3aJaHus K JJAOOpaTOPHBIM paboTaM MO AUCHMIUIMHE «XHUMUS» Ui
0akanaBpOB OYHOW, OYHO-3a0YHOH M 3a0uHOW (opm oOyuenws. Apszamac: AIIM HI'TY, 2015, — 24 c.,
coctaBuTenb: Apxunosa A.B., mporokon Ne 5 ot 20.04. 2021. Pa3metieHo B TOKaabHOUW ceTH Ap3aMaccKoro
nonuTexHuyeckoro uucturyta (punuana) HI'TY um. P.E. Anekceesa.

6.3.10. ApxunoBa A.B. Xumuueckas KHHETHMKAa WU pPaBHOBECHE YKa3aHUS K MPAKTUYECKUM
3aHATHUSM IO AUCHUIUIMHE «XUMHUs». — Ap3amac, 2012. — 23 c.

/. ”THOOPMALNHNOHHOE OBECHHEYEHUE JUCIHUIIJIMHBI

7.1 Ilepeuyensn pecypcoB HH(pOPMALHOHHO-TEJTEKOMMYHUKALMOHHOMN ceTH


http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/met_rekom_aydit_rab.pdf?20

«HTEpHET», HEOOXOAMMBIX /IJIf OCBOCHUS JUCIHUNIMHBI (MOIYJIfA), BKJIIOYas 3JIeKTPOHHbIE
0nb1MoTeYHbIe U MH(POPMALMOHHO-CIIPABOYHbIE CHCTEMbI

7.1.1 DnexktpoHHO-OMONMOTEeYHas cucremMa wuzngarenbcrBa «IPRbooks». Pexum mocryma:
www.iprbookshop.ru.

7.1.2 dnexkTpoHHO-OMOMMOTEYHass  cucTema  u3gareibcTBa  «Jlanb». Pexum  gocryma:
https://e.lanbook.com

7.1.3 DnextpoHHass OuOmuoreka HaydHbiXx myosmkanuid «eLIBRARY.RUy». Pexum nocryma:
http://elibrary.ru.

7.1.4 Hayunas AJIEKTPOHHAS OoubIMoTeKa «KubepJlennnkay. Pexum JIOCTyTMa:
https://cyberleninka.ru/.

7.15 Chem Office 6.0. Ilouck xumuueckoir wuHpOpManuu B HMHTEpHETE, BO3MOKHOCTD
npocmotpa 3D-cTpyKTyp Ha caifTax.

7.1.6  http://www.hij.ru.

7.1.6. http://www.chemistry.

7.1.7. http://www.informika.ru/text/ database/chemy/START.html

7.1.8.http://chemicsoft.chat.ru.

7.2 TlepeyeHb JIMIEH3HUOHHOTO W CBOOOJHO PACHPOCTPAHSIEMOr0 TPOTrPAMMHOIO
o0ecrieyeHUsl, B TOM YHCJe 0T€YECTBEHHOI0 MPOU3BOJCTBA HEOOXOAUMOr0 /Jisi OCBOEHUS
AUCHUTTHHBI

He ucnonb3yercs.

8. OBPA3OBATEJIBHBIE PECYPCBI J1JIs1 UHBAJIM/10OB U JIUL C OB3

B rtabmaume 8.1 ykazaH mepedeHb 0Opa30BATENBHBIX PECYPCOB, HMMEKOIUX  (HOPMBI,
aJanTUPOBAHHBIC K OTPAHUYCHUSM 37J0POBbS, @ TAK)KE CBEJICHUS O HAIMYUU CICIHATBHBIX TEXHUYECKUX
CpeacTB 00y4YeHUs KOJUIEKTUBHOTO M UHIUBUIYATbHOTO MTOJIb30BAHUA.

Tabnuna 8.1 — OOpa3oBaTenbHble pecypchl A HHBaNUI0B U ul ¢ OB3

[lepedyeHp 00pa30BaTENBLHBIX PECYPCOB, CBeieHUsI 0 HAIMYHHN CTIEIUATBHBIX TEXHHYECKIX
MIPUCIIOCOOIEHHBIX JIJIs1 UCTIOJIB30BAHUS cpeAcTB 00yueHUs KOJUIEKTUBHOTO M MHMBHIyaIbHOTO
nHBanuAaMu u tunamu ¢ OB3 I0JIb30BaHUS
CrenmansHoe MmoounsHoe npuiioxxkenue |IPR BOOKS

9BC «IPRbooks» WV-Reader

CI/IHTe3aTOp peyn, KOTOpLIfI BOCIIPOU3BOJAUT TCKCTHI
KHUT 1 MCHIO HaBHUT'allUH

9BC «Jlaab»

9. MATEPUAJBHO-TEXHUUYECKOE OBECIIEYEHUE, HEOEXOUMOE J1JIsI
OCYUIECTBJIEHHSI OBPA3OBATEJLHOIO TIPOLIECCA T10
JTUCIHUATIIIVHE (MOJY.JTIO)

VY4eOHble ayauTOpUU Ui TPOBEACHHS 3aHATUNH 1O JUCHUIUIMHE (MOJYJIO), OCHAILEHBI
000pYyZI0BaHUEM U TEXHUUECKUMH CPEJICTBAMH O0yUECHHS.

B tabmure 9.1 nepeuncneHsr:

- yueOHble ayJUTOPUM JJIsl MPOBEACHUS YUEOHBIX 3aHATHH, OCHAIlEHHbIE O0OpYIOBAHHUEM U
TEXHUYECKUMHU CPeICTBaMU OOyUEHUS;

- IOMELIEHUS [ CaMOCTOSITEIbHON pabOThl 00YUYaIOIINXCS, KOTOPhIE OCHAIIIEHBI KOMITbIOTEPHOM
TEXHUKOM C BO3MOXKHOCTBbIO TMoOJAKIIOueHuss K cetn «MHTepHeT» u oOecriedeHHeM JOCTyIla B
3JIEKTPOHHYIO HH(POPMAaLMOHHO-00pa3oBareibHyto cpeny AIIM HI'TY.
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Tabnmuma 9.1 — OcHaIEHHOCTh AyUTOPUN U TIOMEIICHUH I TPOBEACHUS 3aHITHI H CaMOCTOSTEIBHOMN
paloThI CTYICHTOB MO AUCHUILINHE (MOYIIIO)

HanmenoBanue ayautopuii u
IIOMEILICHUN IS IPOBEACHUS 3aHATHN U
CaMOCTOSITeNIbHOI paboThI

OcHaIEHHOCTb ayAUTOPUN U TIOMEUICHUN JUIsl IPOBEICHUS
3aHATUN U CAaMOCTOSITENIbHOM paboThI

Huctumsarop, Becet BCT-150, konopumerpsr (6 mrT.),

PMC N4 «pH - wmerpusin, PMC Ne7 «Kuneruka 2,
obopymoBanue g «DIEKTPOXUMHUWY.  BBIIPSIMUTEIND,
103 - JIabopaTopust XuMuu anektposusepsl (3 mr.), [lorennnocrar-rampBaHocTar «P-8»
r. Ap3amac, yin. Kanununa, tom 19 («P-8S»), Marnutnas w™emanka I13-6100, Duexrpox
rpadguToBsIid, DiekTpos cpaBHeHuss DCCP-10101,
DOCCP-10102, DnexTpoll pelOKCMETPUUYECKUM TJIaTHHOBBIM
OPII-101, mrtaTuBb ¢ OrOpeTKaMu sl TATPOBAHUSA (4 1IT.)

316 - KaOuHeT caMOIIOAIrOTOBKHA pabouux MecT CTyJeHTa — 26 1IT;
CTYJICHTOB 1K, ¢ Beixomom Ha TeneBuzop LG - 1 .
r. Ap3amac, yn. Kanununa, gom 19 [IK ¢ noakiiroueHreM K UHTEPHETY -SIIT.

10. METOJAWYECKHUE PEKOMEHJALIMM OBYYAIOIIMMCS MO OCBOEHUIO
JTUCHMIITUHBI (MOLYJIS)

10.1 OOmue meToaMYecKHe PeKOMEHIAIUHM s O0YYalOIIHUXCS MO OCBOEHHUIO
AUCHUILIHHBI, 00pa3oBaTebHbIe TEXHOJIOTHH

JucuuiuinHa peanusyercs IMOCPEICTBOM IPOBEICHHMSI KOHTAaKTHOM pPaboThl ¢ 00ydyaromuMUCs
(BKJIIOYaAs MPOBEJIEHUE TEKYIIET0 KOHTPOJIS YCIEBAEMOCTH), CAMOCTOSTEIbHON pabOThl 00y4JarouXcs U
IIPOMEXYTOUYHOH aTTecTalyy.

KonrakTHass paboTa NpOBOAWUTCS B ayAWTOPHOW M BHEAyTUTOPHOH Qopme, a Takxke B
JIEKTPOHHON HH(OpPMallMOHHO-00pa3oBareiabHOll cpeae uHctuTyTa (nanee — OMHOC). B ciyuae
MIPOBEJICHUSI YaCTH KOHTaKTHOH paboTel mo aucuurianHe B DMOC (B COOTBETCTBMM C pacHUCaHHEM
Yy4eOHBIX 3aHATHI), TPYA0EMKOCTh KOHTaKTHOU padoTta B DMMOC sKBHBajIeHTHA ayAUTOPHON paboTe.

[Ipu mpenojaBaHUM JUCHMIUIMHBI «XHUMHS», HCIONb3YIOTCS COBPEMEHHBIE 00pa30BaTEJIbHbBIE
TE€XHOJIOTUH, I03BOJISIONINE IOBBICUTh AKTMBHOCTH CTYJEHTOB IIPM OCBOEHUM MaTepuana Kypca H
MIPEIOCTaBUTh UM BO3MOKHOCThH 3(()EKTUBHO pean30BaTh Yachl CAMOCTOSTENIbHOIN paboTHI.

Bech nexkunoHHbIN Marepuan Kypca HaxoAuTcs B cBoOoaHOM joctyne B cucteme MOODLE Ha
CTpaHulle Kypca «XHMHsSI» W MOTyT OBITh MpopabOTaHbl CTyJEHTAaMHM [0 YTEHHUs JIEKIUH B XOHe
CaMOCTOSITENIbHON PaboThl. DTO JaeT BO3MOXKHOCTh OOCY/IUTh MaTepuai co CTyIeHTaMU BO BpeMs UTEHHS
JIeKU UM, aKTUBUPOBATh UX JESATENILHOCTH P OCBOEHUH MaTepHaa.

Mertoanyeckne pPEKOMEHJAIMM K BBINOJIHEHUIO JIAOOPAaTOPHBIX W NPAKTUYECKUX 3aHITUH
HaxoauTcst B cBoOoaHOM noctyrie B cucteMe MOODLE Ha crpanuiie kypca « XUMHUS» U UCTIOTB3YIOTCS
CTYIEHTAMH JUIsl IOATOTOBKH M BBINIOJHEHUS 3aJaHUN HA COOTBETCTBYIOLIUX 3aHATHSIX.

Ha nexkumsix, mabopaTOpHBIX W NPAKTUYECKUX 3aHITHUAX PEANU3YIOTCd HWHTEPAKTHBHbBIE
TEXHOJIOTUH, TMPUBETCTBYIOTCS BONPOCHl U OOCYXKIECHHUS, UCHOIb3YeTCs JINYHOCTHO-OPUEHTUPOBAHHBIH
MOJIXO/JI, JUCKYCCUOHHBIE TEXHOJIOTHUHU, TEXHOJIOTUU PA0OTHI B MAJIBIX IPYIIaX, YTO MO3BOJISET CTy€HTaM
IPOSIBUTH Ce0s1, MOTYYUTh HAaBBIKK CAMOCTOATEIBHOTO U3yUEeHUsI MaTepHala, BEIPOBHITh YPOBEHb 3HAHUI
B IpyTIIe.

Bce Bompochl, BO3HUKININE MPU CaMOCTOATENbHON paboTe Haja JIOMALIHUM 3aJaHUEM, MOJPOOHO
pa3buparoTcs Ha MPAKTUYECKUX 3aHATUAX M JeKuusax. [IpoBoasTcss MHAMBUAYyalbHbIE U TPYHIIOBBIE
KOHCYJIbTAI[MH C UCIOJIb30BaHUEM, KaK BCTPEY CO CTYIEHTaMHM, TaK U COBPEMEHHBIX MH(POPMALMOHHBIX
TEXHOJIOTUH, TaKUX Kak (opyM, yaT, BHYTpeHHss iekTpoHHas nouta CJJO MOODLE.

WNunnuupyercs akTUBHOCTh CTY/AEHTOB, MOOLIPSETCS 3aJaHue JOOBIX BOIPOCOB MO Marepualiy,
MPaKTUKYETCS WHIUBUAYaIbHBI OTBET HA BONPOCHI CTYACHTA.

Jlnist olleHKM 3HaHUN, YMEHUH U YpOBHS C(OPMHUPOBAHHOCTH KOMIETEHIIMH B IIPOIIECCE TEKYIIETO
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KOHTPOJISI IPUMEHSETCS] CUCTEMa KOHTPOJISL U OLIEHKU YCIIeBAEMOCTH CTYJCHTOB, NPE/ICTaBICHHAast B Ta0JI.
5.1. [IpomexxyTouHas aTTecTalys IPOBOAUTCS B (hOpME IK3aMEHA C UCIOIb30BAHUEM CHCTEMBbI KOHTPOJIS
Y OLICHKH YCIIEBAEMOCTH CTYIEHTOB, MPE/ICTaBICHHON B Ta0m. 5.2 u 5.3.

10.2 MeTtoanueckue yKa3aHus JJsl 3aHATHI JeKIMOHHOT0 THUINA

JlekMOHHBIM Kypc TMpeArnojiaraeT CHUCTEeMATHU3UPOBAHHOE M3JI0’KEHUE OCHOBHBIX BOIPOCOB
TEMaTUYECKOro IulaHa. B Xxole NeKUHOHHBIX 3aHATUNA PaCKpBHIBAIOTCS 0a30Bble BOMPOCH B paMKax
KOKIOW TeMbl AUCHMILTUHBI (cM. Tabn. 4.1, 4.2). O003HAYAIOTCS KIIIOYEBBIC ACIEKTBI TEM, a TaKXKe
JIeNaloTCs aKIEHThl Ha HauboJjiee CIIOKHBIX M BaXKHBIX MOJIOKEHUAX U3y4aeMoro MaTepuaia. MarepHuaisl
JIEKIUH SBIISFOTCS OCHOBOM IS MOATOTOBKH O0YYArOMIMXCs K JIAOOPATOPHBIM U MPAKTUICCKUM 3aHATHSIM
U BBIMOJHEHUS 33JIaHUN CaMOCTOSITEJIbHOM pPa0OThI, a TakKe K MEPOINPHUSTHUSAM TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTHU U MIPOMEKYTOUHOM aTTECTAI[MU MO TUCIUILIUHE.

10.3 MeToauyeckue yKa3aHUsi MO OCBOEHUIO JMCUHUIUIMHBI HAa JIa00OPaTOPHBIX
padorax

[ToaroToBky K Kax 10 1a00paTopHOil paboTe CTYJEHT AOKEH HadaTh ¢ 03HAKOMIICHUS C IJIaHOM
3aHATHS, KOTOPBIM OTpa)kaeT coAepXaHue MNpeIokeHHONM Tembl. Kaxaas BbllloJIHEHHass paboTa ¢
0(hOopMIIEHHBIM OTYETOM U MOJUIEKHT 3alIUTE Y penojaBaTess.

IIpu oniennBaHnyM 1a00PATOPHBIX PAOOT yUUTHIBACTCA CIEAYIOLICE:

- KQUeCTBO  BBIMOJIHEHUS  JKCHEPUMEHTAJIbHO-TIPAKTUYECKOM dYacTH paboThl M CTENEHb
COOTBETCTBHS PE3y/IbTaTOB PaOOTHI 33JaHHBIM TPEOOBAHUSIM;

- KauecTBO 0(hOpMIIEHHUS OTYETa 110 paboTe;

- KQUY€CTBO YCTHBIX OTBETOB HAa KOHTPOJIBHBIE BOIPOCHI ITPH 3aLIUTE PAOOTHL

Mertoanyeckre peKOMEHIAMKM K BBIIOJIHEHHUIO JIAOOPATOPHBIX pabOT HAaXOIUTCS B CBOOOJHOM
nocryne B cucteMe MOODLE Ha crtpanune kypca «XUMHS» U HCIOJIB3YIOTCA CTYACHTaMHU JUIS
MOJITOTOBKH U BBIIIOJHEHUS 3a[JaHUN B COOTBETCTBUHU C YUEOHBIM IIJIAHOM M PACIIMCAHUEM 3aHSITHH.

10.4 MeTtoanueckue YKa3aHHUsI MO OCBOEHHMI0 JTUCHMIUIMHBI HAa NPAKTHYECKHX
3aHATHSAX

[IpakTuueckune 3aHATHS TPEACTABISIOT COOOW JE€TaTU3alMI0 JIEKIIMOHHOTO TEOPETUYECKOTO
Marepuania, IpoBOJATCA B LEISAX 3aKPEIUICHHUS Kypca U OXBaThIBAlOT BCE OCHOBHBIE pa3jieiibl. OCHOBHOM
(dhopmoii TpOBEICHUS TTPAKTUYECKUX 3aHATUN SBISIETCS OOCYKJI€HHE HanOoJiee MPOOJIEMHBIX U CIOXKHBIX
BOIIPOCOB T10 OT/JEJIbHBIM TeMaM, a TAK)Ke pPelIeHue 3a71a4 1 pa300p NPUMEPOB B AYAUTOPHBIX YCIOBHSIX.

[IpakTuueckue 3aHATHUS 0OECTICUUBAIOT:

- IPOBEPKY U YTOYHEHUE 3HAHUM, MOTYyYEHHBIX Ha JEKLIHIX;

- pa3BUTHE YMEHUN U HABBIKOB JUCKYCCHOHHOTO OOCYKJIEHUS BOTIPOCOB 0 yYeOHOMY MaTepuany
JUCHUILIMHBI U pElIeHUs 3a]1a4 10 OCHOBHBIM pa3jiesiaM Kypca;

- TIOJIBEICHHE UTOTOB 3aHATUN (pe3yJabTaThl TECTUPOBAHHS, TOTOBHOCTH OTYETOB IO
MPAaKTUYECKUM 3aHSATUSAM, TOTOBHOCTh JOMAIIHUX 3aJaHUM, BBIIOJHEHHBIX B XOJI€ CaMOCTOSITEIbHOM
paboThI).

MeTtoauueckre peKOMEHIallMK K BBHIMOJTHEHUIO MPAKTUYECKUX 3aJJaHUil HAXOJIUTCS B CBOOOIHOM
JIOCTYTIE W HUCIOJB3YIOTCA CTYACHTaMHU JJIS TOATOTOBKH M BBIMOJTHEHUS 3aJlaHU B COOTBETCTBUU C
y4eOHBIM TUTAHOM M PACIICAHUEM 3aHSTHH.

10.5 Meroanueckne yKa3aHus 10 CAMOCTOSITEIbHOH padoTe 00y4arOuXxcst

CamocTtosTenpHas paboTa o0ecrieurnBaeT MOArOTOBKY O0YUaIOIIErocs K ayIMTOPHBIM 3aHATHSIM H
MEPOIIPHUATHSAM TEKYIIET0 KOHTPOJS M IPOMEXKYTOUYHOM aTTeCTallMH 10 H3y9aeMOW JIUCIUTLINHE.
Pe3ynbTarhl 3TOM MOATOTOBKU MPOSBISIOTCS B aKTUBHOCTH OOYYAIOIErocs Ha 3aHATHUSAX U B Ka4eCTBE
BBITIOJTHEHHBIX MPAKTUYCCKUX 3aJIaHUH U IPYTHX (OPM TEKYIIEro KOHTPOJIS.

B mporecce camocrosTenbHON paboOThl peKOMEHAyeTcs MpopaboTka MaTephalioB JEKIUN I10
Ka)KJIOH TIPOWJIEHHON TeMe, a TakKe M3ydeHHWe OCHOBHOM Y4eOHOW M CIPaBOYHO-OMOIHMOrpaduvecKoit
TUTEPaTyphl, IPEJICTABICHHON B pazjene .

JIist BBITIOJIHEHUST CaMOCTOSITEIBHONH pPa0OTBHl TPH HM3YyYSCHUH JUCHIUTUIMHBI CTYJICHTHI MOTYT
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MCIOJIB30BATh CIIEIHMATM3UPOBAHHbIE ayAUTOpuu (cM. Tadi. 9.1), 060pyaoBaHUE KOTOPHIX 00eCIeUnBaeT
noctyn 4epe3 MHTEpHET K AIEKTPOHHOW WH(POPMAIMOHHO-00pa30BaTEIbHON Cpele HWHCTUTYTa H
AJIEKTPOHHON OMONMMOTEYHON cHcTeMe, TI/Ie paclojlaralorcsi y4deOHble U y4yeOHO-METOIUYECKHe
MaTepHalibl, KOTOPbIe MOTYT OBbITh UCIIOIb30BAHBI [l CAMOCTOSITEIbHON PaOOTHI.

Jns oOydaromuxcst o 3a04HOi popMe 00ydeHus: caMocTosITeIbHas padoTa SBISETCS OCHOBHBIM
BUJIOM Y4eOHO! AEATENbHOCTH.

10.6 MeTtoanuyeckue yKa3aHHs Mo od0ecrevyeHH0 00pa3oBaTeIbLHOI0 Mpoiecca

1. Meroauyeckre pEeKOMEHIAIMK IO OpPTraHU3alHM ayAUTOpHOW paboTel. IlpuHATHI YueOHO-
MeroauueckuM coeroM HI'TY um. P.E. AnekceeBa, mpotokos Ne 2 ot 22 anpenst 2013 r. DaeKTpOHHBIN
anpec:  http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/met_rekom_aydit_rab.pdf?20. Jlara
obpamenus 23.09.2015.

2. Meroanueckrue peKOMEHIAIMU IO OPTaHU3AINH U TUIAHUPOBAHUIO CAMOCTOSTEIBHON PabOThI
CTyZIeHTOB 1o nucuuriuiae. [IpuHsater YueOHo-meTomuueckum coBetoM HI'TY umm. P.E. Anekceesa,
nporokoix Ne 2 or 22 ampens 2013 r. DOnekrponsbni anpec:  http://www.nntu.ru/RUS/otd sl
/lymy/metod_dokym_obraz/met_rekom_organiz_samoct_rab.pdf?20. Jlata oopamenus 23.09.2015.

3. Yuebnoe nocobue «IIpoBenenue 3aHATUN ¢ TPUMEHEHUEM WHTEPAKTHBHBIX ()OPM U METOJIOB
o0OyueHus», EpmakoBa T.1., HBamkun E.TI., 2013 T. DNEKTPOHHBIN azpec:
http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/provedenie-zanyatij-s-primeneniem-
interakt.pdf. lara o6pamenus 23.09.2015.

4. YyeOHoe mocobue «OpraHumsanusi ayAUTOPHOW pabOTHl B 0Opa30BATEIBHBIX OPTraHU3AIUIX
Bbiciiero  oOpazoBanusi», MWBamkun E.I'., XKykosa JLII., 2014 r. DnekTpoHHBIH ajpec:
http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/organizaciya-auditornoj-raboty.pdf. Jlara
obpamenus 23.09.2015.

5. MeTtoanueckue peKOMEHJAINU M0 OPraHU3alyy U TUIAHUPOBAHUIO CaMOCTOSTEIBHON paboThI
CTyJeHTOB o aucuuiuinHe. [Ipunsatel Yuensim CoBeToM Ap3aMacCcKOro MOJIMTEXHUYECKOIO MHCTUTYTA
(¢pummana) HI'TY um. P.E. AnekceeBa, mporokona Ne 9 ot 11 mexabpp 2014 r. Pa3memieHs! Ha caiite
Ap3zamacckoro nonutexuudeckoro nuetutyra (gpumuana) HI'TY um. P.E. Anekceesa.

6. Meroauueckrue yKa3aHUs 110 OICHHBAHHWIO CPOPMHUPOBAHHOCTH KOMIICTCHIIMA JUCIUILIAH
yuyeOHOro IutaHa (paccMOTpeHbl Ha 3aceqaHuM Kadenpsl «OKOHOMHUKA U YIOpPaBICHUE B
mammHoctpoeHun» AIIM HI'TY um P.E. AnekceeBa mportokon Ne3 or 21 centsiops 2015 rona,
pasMerensl B okanbHOM cet AT HI'TY um. P.E. AnekceeBa).
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JlonosiHeHUs1 M U3MEeHeHNs B pabo4eil mporpamMMe JMCHMILIMHBI
Ha 20 /20 y4. I.

YTBEPXJIAIO:
JlupexTop UHCTUTYTA:

['ne6os B.B.

« » 20 T.

B pabouyto mporpaMMy BHOCATCS CIEIYIOIINE U3MEHEHUS:

1)
2)
WM JIENaeTCsl OTMETKA O HelleJIeco00pa3HOCTH BHECEHUS KaKUX-T1M00 U3MEHEHHI Ha JaHHbBIN y4eOHBbIi
roJ
PaGouas mporpamma nepecMoTpeHa Ha 3aceJaHiH Kadeaphl, MPOTOKOI OT No
3aBenyromnuii kadeapoit
(noonucw) (®HO)
YrBepxxkaeno YMK AIIN HI'TY, nporokon ot Ne
3am. nupekropa o YP [lypeirun A.1O.
(noonucs)
CornacoBaHo:
Havansauk YO MenpsHukosa O.10.
(noonucs)
(6 cnyuae, eciu usMeHeHUs Kacalomes iumepamypbl):
3aBeyromias OTAeI0M OUOIMOTEKH Crapoctuna O.H.
(noonucy)
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