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1. IIEJIM ¥ 3AJAYU OCBOEHUS TUCHUTIIMHBI (MOIYJIST)

1.1 Ieab ocBOeHNSI JUCHHUILINHBI (MOXYJIA)

Llens OCBOCHHS AUCIMIUIMHBI « XUMHUSD) U3yYCHHUE TEOPETUIECKUX OCHOB 1 OCHOBHBIX TTOJIOKCHU I
XUMHHU, PA3BUTUC KOMHCTGHHI/II\/'I B C(bepe MPUMCHCHUA MCTOJOB TCOPCTUUCCKOTO U SKCIICPUMCHTAJIBLHOT'O
HCCiaC€a0BaHUA C UCIIOJIB30BAHUECM d)YHHaMeHTaJIBHBIX 3aKOHOB XUMMHHU.

1.2 3agaum ocBOCHUS JUCHUIJIMHBI (MOAYJIs)
K ocHOBHBIM 3a1a4aM OCBOEHHS! IUCUMILIUHBI OTHOCSATCSL:
U3y4eHUe OCHOBHBIX MOJIOKEHUH U 3aKOHOB XMMUH;
W3yYeHUEe METOJOB aHalli3a, TEOPETHYECKOTO M OJKCIIEPHUMEHTAILHOTO WCCIEIOBAHUS U
MOJICIUPOBAHUS XUMHUYECKUX CUCTEM, SIBIICHUH U MPOLIECCOB B MPOGECCUOHATLHOM 1A TEIbHOCTH;
" IpUMEHEHHE SKCIEPHMEHTATBHEIX METOIOB ONpEJICICHNs (U3HKO-XHMHUECKHX CBOMCTB
UCCIIeyeMbIX 0OBEKTOB;
" OCBOMTb CIIOCOOHEI 0OPAGOTKH M MPEICTABICHHS TIOTyUCHHBIX JAHHBIX U OLEHKH HOTPEIIHOCTH
pe3yIbTaTOB U3MEPEHUN;

2. MECTO JUCHMIITAHBI (MOJYJIST) B CTPYKTYPE OBPA3OBATEJILHOM
IMTPOTPAMMOBI

YueOHass gucnuiminHa «XHUMHS» BKIOYEHA B TEpeYeHb JAUCHUIUIMH 0a30BOM  dacTw,
onpexaensomux HanpasiaeHHocTh OIl. JlucuuniauHa peanusyeTcss B COOTBETCTBUU C TpPeOOBAHUAMHU
dIr'OC, OIT BO u VII.

JucrumnmHa 6a3upyeTcs Ha CIeAYOINX TUCIUIIIHHAX: «MartemaTtnkay, « Du3ukay.

PesynbpTarel 00yueHUs, MOTYYSHHbIE MPU OCBOSCHUU JUCHUIUIHHBI «XUMUS», HEOOXOAUMBI MPHU
OCBOCHHMH CJICAYIONUX JUCIHUIUIMH «JKOJOTHs», «MarepuanoBenenne», «OCHOBBI 0€30MacHOCTH
KU3ZHENEATeIbHOCTY», «Marepuanbl  SJIEKTPOHHOM  TeXHUKW», «DHU3UKO-XUMUYECKHE  OCHOBBI
TEXHOJIOTHH JIEKTPOHHBIX CPEICTBY,

PaGouass mporpamma IUCHUIUIMHBI «XUMHUSD» [UIsl WHBATUAOB W JIMI C OTPAaHUYCHHBIMU
BO3MOKHOCTSIMA ~ 37I0pOBbS  pa3pabaTbiBaeTcs  MHAMBUAYAIBHO C  Y4€TOM  OCOOCHHOCTEH
MCUXO(U3UUECKOTO PA3BUTHUS, HHIWBUIYAITbHBIX BO3MOKHOCTEM M COCTOSHHUS 3[I0POBBS TaKUX
oOyyJaronmxcsi.



3. KOMIIETEHLIUM OBYYAIOIETOCSI, POPMUPYEMBIE B PE3YJIbTATE
OCBOEHMS JUCLUIIJIUHBI (MOY.JIS)

[Ipouecc w3y4YeHHS] JUCHMIUIMHBI <« XUMHS»

HampaBjieH Ha (OpMUPOBAHUE DIIEMEHTOB

obmenpodeccronanpubix komnerenuuii OIIK-1 u OIIK-2 B coorBercTtBUu ¢ ®I'OC BO u OIl BO mno
HarpaieHuto noarotoBku 11.03.03 KoHcTpyrpoBaHHe U TEXHOJIOTHS SJIEKTPOHHBIX CPE/ICTB.

Tabmuma 3.1 — opMupoBaHNE KOMICTSHIIMA TUCITUTIIINHAMH

Kon xomnereHuy / HaMMEHOBaHHUE
JUCUUILINH, (POPMUPYIOIINX
KOMIIETEHIMIO COBMECTHO

CeMecTpbl (POPMHUPOBAHUS TUCIIUILIHHEI

Komnerenuuu 6epyrest u3 YII no HanpasieHuro

ITOJITOTOBKH OakayiaBpa / Marucrpa

1

2 [ 3] 4[5 6 7138

PCIICHUA 3aga4 HH)KCHCDHOﬁ JCATCIbHOCTH

OIIK-1. Coco0eH UCIoIb30BaTh MOJIOKCHUS, 3aKOHbI U METOAbI CCTCCTBCHHBIX HAYK U MAaTCMATUKHU IAJId

XumMus

duzuka

Maremaruka

Martepuainsl 3I€KTPOHHOIN TEXHUKU

Teopust BeposiTHOCTEHW 1 MaTeMaTHYECKask CTaTUCTUKA

CriernanbHbIC TIaBbl (PU3UKH

OCHOBBI QJICKTPOTCXHUKHU

YuciieHHblE METOIbI IPOEKTUPOBAHUS

KommonenTsr 3J'IeKTpOHHOI7[ TCXHHUKH

DU3UKO-XUMHUYECKHE OCHOBBI TEXHOJIOTHU OJICKTPOHHBIX CPECTB

TeOpCTI/I‘ICCKI/IG OCHOBBI paANOTCXHUKHU

Brimonaenue u 3ammra BKP

IIPHUCMBI O6pa6OTKI/I 1 IpCaCTaBJICHHUA IIOJTYYCHHBIX JTaHHBIX

OIIK-2. CrrocobeH caMOCTOSATEIHHO MTPOBOIUTE AKCIICPUMEHTAIBHBIE UCCIICIOBAHUS U UCTIOIB30BaTh OCHOBHBIC

Xumus

dusuka

O3HaKOMHTEIbHAS IIPpAKTUKa

DU3NKO-XUMHYSCKHE OCHOBBI TEXHOJIOTHH OJICKTPOHHBIX CPEJICTB

ynpaBJ’ICHI/IC TCXHHUYCCKUMHU CUCTCMaMH

MeTpomnorus, CTaHAapTH3ANNSI U CePTUHUKAIIL

Brmonnenne u 3ammura BKP

[lepeueHp mIaHUPYEMBIX pPE3yJIbTaTOB OOYUYEHHS IO JUCLUIUIMHE «XUMHUS», COOTHECEHHBIX C
IJIaHUPYEeMbIMU pe3yibTatamu ocBoenus OIl, mpeacrasnen B Tabm. 3.2.




Ta6JlI/II_Ia 32— HepequL IJIAHUPYCMBIX PC3yJIbTAaTOB O6y‘-IeHI/I$I 110 JUCHHUITIIIMHE, COOTHCCCHHLIX C IINIAHUPYCMBIMHU PE3YJIbTaTAMH OCBOCHU A OIl1

Kon
1 HaMEHOBaHHUE
KOMIIETEHIUH

Kon n HaumeHoBaHnE
WHAWKATOpa TOCTIKEHUS
KOMITETEHIINH

[Tnarnpyemslie pe3ynbTaThl 00yUeHHS MO JUCIUTUINHE

OIIK-1. Crocoben
HCIIOIbL30BaTh MOJ0KEHMS,
3aKOHBI U METOAbI
CCTECTBCHHBIX HAYK U
MaTEMAaTHKH [T PEUICHUS
3a]1a4 MH)KCHEPHOU

eI TEILHOCTH

HOIIK-1.1. 3naer
(byHIaMeHTaIbHbIE 3aKOHBI
NIPUPOJBI U OCHOBHBIE
(du3MYecKre MaTeMaTHYeCKUe
3aKOHBI

HOIIK-1.2. [Tpumenser
(du3HUecKre 3aKOHbBI 1
MaTeMaTHIECKU METOJIBI IJIs
peIIeHNs 3a1a9 TEOPETHIECKOTO
1 TIPUKJIaTHOTO XapaKTepa
HNOIIK-1.3. Ucnons3yeT
3HAHUS MaTEMATUKH, QH3UKU U
XUMHH [IPU PEILIEHUHT
MPaKTHYECKUX 33134
HOIIK-1.4. Bnaneet
MaTeMaTH4eCKHM arapaTom
JUISL OTIMCaHMs, aHaJIN3a,
TEOPETUYECKOT0 U
AKCIEPUMECHTAIEHOTO
HCCIICAOBAHUS U
MOJICTAPOBAHUS (PU3UIECKUX H
XUMHWYECKUX CHCTEM, SIBICHUH 1
MIPOIIECCOB, NCIIOIH30BAHUS B
o0yueHH: U
poheCCHOHATBHON
JeATEILHOCTH

HOIIK-1.5. Vcnonb3yer
9KCIIEPUMEHTAIILHBIE METOJIBI
orpeaeneHus GU3NKo-
XMMHUYECKHX CBOWCTB
HCCIIEAYEMBIX 00BEKTOB

3HaTh:

q)yHI[aMeHTaJ'[I)HI)IC 3aKOHbI XUMHUHU
(UOIIK-1.1 u UOIIK-1.3).
Marematiueckue METOAbI ISl pELICHUS
3aJ]a4 TEOPETHYECKOro U MPUKIIAIHOTO
xapaxkrepa (MOIIK-1.2).

MerTo/1p1 aHAIN3a, TEOPETHIECKOTO U
IKCIICPUMEHTAIBHOTO UCCIICAOBAHUS U
MOJICTUPOBAHUS XUMHUYCCKIX CHCTEM,
SIBJICHUHU U MPOLIECCOB B
poheCCHOHATFHOMN e TeTFHOCTH.
(MOIIK-1.4).

SKCHepI/IMeHTaJ'IBHBIC METOAbI
orpezeneHust PUINKO-XUMUIECKUX
cBoiicTB uccienyeMbix 00bexToB (MOIIK-
1.5).

Ymern:

[TpumeHnsTh GyHAaMEHTAIBHBIC 3aKOHBI
IpUpoAbl U MATEMATUYCCKHUE METOAbI IJIA
pelIeHus 3a1a4 TEOPETHYECKOTo U
npuxiaaasoro xapakrepa (MOIIK-1.1,
HNOIIK-1.2 u UOIIK-1.3).

OnwuceIBaTh, aHAUTU3UPOBATH, IPOBOIUTH
TEOPETHYECKHE U IKCIIEPUMEHTAIbHBIC
HCCIIEOBAHMS. MOJEITPOBATh
XMMHYECKHE CHCTEMBI, IBJICHUS U
IIpoLEecChl B TPo(heCCHOHAIBHOM
nestenpbHOCcTH (MOITK-1.4).

HpI/IMeHHTB OKCIICPUMEHTAJIbHBIC MCTOIbI
OTIpeICTICHUS (PU3UKO-XUMHUICCKUX
CBOWCTB UCCIIEyEMBIX 00BEKTOB
(UOIIK-1.5).

Baagers:

HaBblkamMy IpUMEHEHUS 3aKOHOB
XUMHUH U MaTEMaTHYEeCKUX METOLOB
JUISL pEILICHUs 3a]1a4 TEOPETHYECKOTO
u npukiajgHoro xapakrepa (MOIIK-
1.2 1 HOIIK-1.3).
MaTeMaTHYECKUM aImnapaToM JIIst
OIIHCaHMS, AaHAJIH3a, TEOPETUICCKOTO
U DKCTIEPHIMEHTAIEHOTO
WCCIIEIOBAHUS U MOICTHUPOBAHNUS
XUMHYECKHUX CHCTEM, SIBICHUH 1
MIPOLIECCOB B MPO(eCCHOHANBHOMN
nestenbHocTy (MOTIK-1.4).
DKCHepUMEHTAIBHBIMH METOJaAMHU
ornpeneeHus: PU3NKO-XUMHUUECKUX
CBOMCTB HCCIIEyEMBIX 00BEKTOB
(UOIIK-1.5.).




OIIK-2. Criocoben
CaMOCTOSITEIILHO MTPOBOAUTD
IKCIIEPHUMEHTAJIbHBIC
UCCIICIOBAHHUS U
UCIIONB30BaTh OCHOBHBIC
TIpUEMBI 00pabOTKH H
HpeCTaBICHUS
HOJTy4EeHHBIX JaHHBIX

HOIIK-2.1. Haxonut u
KPUTHYCCKH aHATU3HPYET
HHOpPMANHNIO, HEOOXOIUMYIO
IUTS pELIeHHs] IOCTaBICHHOM
331241

HOIIK-2.2. PaccmarpuBaeT

BO3MOXXHBIE BApUAHTHI PEIICHUA

3a[a4u, OIICHUBAs MX
JIOCTOMHCTBA M HEIOCTATKU
HOIIK-2.3. ®opmynupyer B
paMKax MOCTaBJIEHHOM Lelu
MIPOEKTa COBOKYITHOCTb
B3aMMOCBSI3aHHBIX 33134,
o0ecrieunBaroNInX ee
JOCTIDKEHUE

HNOIIK-2.4. cnonb3yer
OCHOBHBIE METOJIBI M CPENICTBA
MIPOBEACHUS
SKCIEPUMEHTATBHBIX
HCCIICTOBAHUM, CHCTEMBI
CTaH/IapTU3ALUU U
CepTU(UKAIINN

HOIIK-2.5. Onpenensiet
0XKHMJaeMble PE3YJIbTaThI
pEIICHUS BBIICICHHBIX 3a/1a4
HNOIIK-2.6. Bnageer
criocobamu 00pabOTKH 1
TIPEICTABICHUS TOTYICHHBIX

JAHHBIX W OLICHKHU ITOTPENTHOCTH

Ppe3ynbTaTOB U3MEPEHUN

3HaTh:

OCHOBHBIE METO/IBI U CPEJICTBA
MIPOBEICHNUS SKCIIEPHUMEHTAIBHBIX
HCCIIeIOBAaHUH, CHCTEMBI CTaHAAPTU3AINT
u cepruduranuu (MOIK-2.4).

Crroco061 00pabOTKH 1 TIPEICTABICHHUS
MTOTYYEHHBIX JAHHBIX U OILICHKH
HOTPELTHOCTH PE3YJIbTATOB U3MEPEHUH
(UOIIK-2.6).

YMern:

HaxomuTe v KpUTHYCCKH aHATU3UPOBATh
nH(OpPMaNNIo, HEOOXOAUMYIO /IS
pemrenus mocrasieHHo 3agaun (MOIK-
2.1).

PaccmarpuBaTh BO3MOYKHBIE BapHAHTHI
peIIeHus 3a1a91, OICHUBATh MX
noctonHcTBa U Henoctatku (MOITK-2.2).
dopMynupoBaTh B paMKax MOCTaBICHHOM
LIeJIM TIPOEKTa COBOKYITHOCTh
B3aMMOCBSI3aHHBIX 3a7ad,
o0ecreunBaroNX e JOCTHKCHUE
(MOIIK-2.3).

Hcnonb30BaTh OCHOBHBIE METOABI U
CpeICTBa POBEICHUS
AKCIEPUMCHTANBHBIX HCCIICIOBAHUH,
CHCTEMBI CTaHIAPTU3AINH U
ceprudukam (MOIIK-2.4).
OnpenensiTs 0XXKUIaeMbIe PE3yIbTATHI
pemenus BoiAeneHHbIX 3a1a4 (MOITK-
2.5).

Buaanern:
OCHOBHBIMH METOJIAMHU 1
CpelCTBaMU MPOBEIACHUS

OKCIICPUMCHTAJIbHBIX PICCJIe,I[OBaHHﬁ,

CHCTEMBI CTaHIAPTU3ALUH 1
ceprudpukarmn (MOIIK-2.4).
Crocobamu 06padoTku 1

TIPEACTABJICHUS IMOJYUYECHHBIX JTaHHBIX
M OLICHKHU NOI'pCUIHOCTU PE3YJILTATOB

u3mepenuit (MOIIK-2.6).




4. CTPYKTYPA U COJAEPKAHUE TUCHUIIIMHBI (MOIY.JIST)

4.1 PacnpeneJieHue TPYA0eMKOCTH JUCHHUILIMHBI 10 BUAAaM padoT 1o ceMecTpam

OO1m1ast Tpy10€MKOCTb AUCIUILTUHBI cOCcTaBisieT 3 3a4. ea. win 108 yacos, pacmpenaesieHiue 4acoB
1o BUJaM paboT Mo ceMecTpaM MpeAcTaBieHo B Taduie 4.1.

Tabmuma 4.1 — Pacnipenenenne Tpya0€MKOCTH TUCHUTUIMHBI IO BUJIaM pa0OT MO CeMEeCTpam s
CTYACHTOB OYHOTO OOYUEHHS / 3a0UHOT0 OOYUCHHUS

TpymoeMKOCTh B 4ac

N B 1.4. mo
Bun yae6HOM paboThI Bcero
ceMecTpaM
qac.
1 cemecTp

C UCITIOJIb30BAHHUEM JJICMCHTOB

®dopmar U3ydeHHs AUCITATUTHHBI
3JICKTPOHHOTO O0YUCHUS

Oo0uas TPy10eMKOCTh JIUCIMILIMHBI 110 Y4SOHOMY IIIaHy 108/108 108/108
1. KonrakTHasi padora: 38/18 38/18
1.1. AyauropHasi padoTa, B TOM YHcJIe: 32/12 32/12
3aHATH JeKuroHHoro tumna (JI) 16/6 16/6
3aHsATHS ceMuHapckoro Tuna (I13 — ceMuHaphl, MPaKTUYECKUE 3aHITHS U IP.) -/6 -/6
naboparopusie pabotsl (JIP) 16/- 16/-
1.2. BHeayauTopHasi, B TOM YHCJI€ 6/6 6/6
Kkypcosast paborta (mpoekr) (KP/KII) (KoHCYyapTal¥sl, 3a1I1Ta)

TEKYIIHA KOHTPOJIb, KOHCYJIBTAIIMK T10 JUCIUILINHE 6/6 6/6
KOHTaKTHas paboTa Ha MpoMexyTouyHoM KoHTpoJe (KPA)

2. CamoctosiTesbHas padora (CPC) 70/90 70/90
pedepat/scce (IOArOTOBKA) -
pacuérno-rpaduueckas padora (PI'P) (moaroroska) —
KOHTPOJIbHAas pabora -
KkypcoBas padora/mpoext (KP/KII) (moaroroska)

CaMOCTOATEIILHOE H3yUCHHE Pa3/Ie/IOB, CAMOIIOIOTOBKA (MIpopaboTKa U
MOBTOPEHHE JIEKIIMOHHOTO MaTepHaja U MaTepralia yueOHUKOB 1 y4eOHbIX

- 34/54 34/54
noco0wui, MOJAroTOBKA K JJAOOPATOPHBIM U ITPAKTHUECKUM 3aHATHSIM, KOJUIOKBUYM U
T.J.)

[ToxroToBKa K 9K3aMeHY (KOHTPOJIb) 36/36 36/36
IToaroToBKa K 3a4eTy / 3a4eTy ¢ OICHKOM (KOHTPOJIb) — —

4.2 CopepxaHue TUCHUILIMHBI, CTPYKTYPHMPOBaHHOE 0 pa3jiesiaM, TeMaM



Ta6muma 4.2 — CoaepkaHue JUCUUILIMHBI, CTPYKTYPHPOBAHHOE 10 TEMaM JIJISl CTYJICHTOB OYHOT'0 O0yUYCHHUS

Buabl yuedHoii padoTsl (yac)

IInanupyembie KouTaKTHast
(KOHTpOJIUpYeMbIe padora ]
) pe3yJbTaThl ZE
ocsoenus: kon VK; HaumeHnoBaHue pa3aesioB, TeM qf 2 E E Coaep:xanue pa3aejioB, TeM, 3aHATHI Bunx CPC
OIIK; IIK u = E 2| 85
HHMKATOPbI = s é 2E| & =
JOCTHKEHHS % se | EE| €8
KOMIeTeH il = S| £8 S &
= 2
= =
1 cemecTp
OIIK-1 Paznen 1. DHepreTuka XuMHYECKHX MPOLECCOB.
HNOIIK-1.1. Tema 1.1. TemnoBsie 3 PeKThI 1/1 2/3 | OCHOBHBIE MTapaMeTpPhI MPOIECCOB. TepMoIUHAMUYCCKHE (DYHKIIHH. Nzyuenune
HNOIIK-1.2. XUMHUYECKHUX PeaKIii BuyTpenHssist sHeprus cucteMsl ¥ SHTanbIus. Tumnsl peakuunii. 3akoHsl ['ecca | TeopeTHUeCcKOro
HNOIIK-1.3. u JlaByaspe-Jlamnaca. TemnoeMkocTh BemmecTB. 3akoH Kupxroda. Marepuana [6.1.1],
NOIIK-1.4. Tema 1.2. Durponust u ee /1 2/3 | CaMOIpOHM3BOJIBHBIE [IPOLECCHI. DHTPOIUSL. 2-i U 3-i MOCTYIAThI [6.1.2],[6.1.5],[6.2.1],
HNOIIK-1.5. H3MEHEHHE B TpoLeccax. JHeprus TepMOAMHAMHKH. VI3MeHeHne 3HTponuH B mporeccax. DHeprust 'ndoca. [6.2.2], [6.3.1],[6.3.2]
HOIIK-1.6. I'u66ca. DaKTOpLl, ONPEAESIONME HANPABICHHE XUMUIECKUX PEAKIIUIA.
OIIK-2 Jlaboparopnas pabora Nel. 4/- 2/- | Ompenenenue TeruioBoro s dexra (kaopuMeTprudeckue n3Mepenns) u Thna | [loaroroska k
HNOIIK-2.1 DHepreTrka XMMHYECKUX PeaKkini peakuuu. DKCIepUMeHTAlIbHOE JOKA3aTeIbCTBO 3akoHa ['ecca. OTBeThI HA nabopaTopHbIM paboTam
HOIIK2.2. KOHTPOJIGHEIE BOIIPOCHL. [6.1.1], [6.3.7], [6.3.9]
HOIIK-2.3. ITpakTrueckas padora Nel. -2 -/3 | Pemenne TUIIOBBIX 3a/1a4. IToaroroska
HNOIIK-2.4. DHepreTrka XMMUYECKUX PEAKIHi MPAaKTUIECKUM paboTam
HOIIK-2.5. [6.1.1],[6.1.2],]6.3.5]
HToro no 1 pazaeay 2/2 4/- -2 6/9
OIIK-1 Paznen 2. XumMnyeckasi KHHETHKA M PABHOBECHE.
HNOIIK-1.1. Tema 2.1. CKOpOCTh XUMHUYECKHUX 1/0,5 2/3 | OcHOBHbIEC HOHATHS KUHETUKH. OCHOBHOM 3aKOH KMHETHKH. OCOOEHHOCTH H3zyuenne
HNOIIK-1.2. peakiuit KHHETHKH [C€TEPOr€HHBIX MTPOIECCOB. BiusiHue pasauuHbix (GakTOpOB Ha TEOPETUYECKOTO
HNOIIK-1.3. CKOPOCTh peakimid. Teopusi akTUBHBIX CTONKHOBeHMA. Katanms. Matepuana [6.1.1],
HOIIK-14. Tema 2.2. Xumunueckoe pasHosecue | 1/0,5 2/3 | O6parumsle peakimu. COCTOSHME XMMUYECKOTO paBHOBecHs. Koncranra [6.1.2],[6.1.3[], [6.1.5],
HOIIK-1.5. pasBHoBecus. CMenienne xumudeckoro pasaosecust. [Ipunnun Jle llarense. | [6.2.1], [6.2.2], [6.3.1],
HOIIK-1.6. Tema 2.3 da30Bble paBHOBECHS 2/2 | ®a3a. ®a3zoBslii nepexo. [pasuno ¢as ['n66ca. Bapuatusnocts cucremsl. | [6.3.2.]
OIIK-2 AJICOpOLIMOHHOE PaBHOBECHE.
HOIIK-2.1 Jlaboparopras pabora Ne2 4/- 2/- | BolnoiHeHne KHHETUYECKUX U3MEPEeHNH. JKCIIEpUMEHTAIEHOE IMoxroroBka k
HOIIK2.2. KuHeTHKa XUMHYECKUX PEaKIUii nokazatenbeTBo npuHiuna Jle larense. OTBETH Ha KOHTPOJIBHBIE BOIPOCHL. |J1a00paTOpHBIM paboTam
HNOIIK-2.3. [6.1.1],[6.3.7],[6.3.8],
HOIIK-2.4. [6.3.9.]
HOIIK-2.5. IMpakTrueckas padbora Ne 2 -2 -/3 | Pemenne THIIOBBIX 33124 IoxroroBka k
KuHernka XMMUUECKHUX PEAKIHiA MpaKTHYECKUM paboram
[6.1.1],[6.1.2],[6.1.3],
[6.3.10]
HToro no 2 pazaeay 2/1 4/- -2 | 8/11




Buabl yueOHoli padoTs (4ac)

Ilnanupyembie KoHTaKTHAS
(KOHTpOJIUpyeMble padora g g
) pe3yJabTaThl =
ocsoerut: kox VK; HaumeHnoBaHue pa3aesioB, TeM f”; 2 E ﬁ Cojaep:xanue pa3eioB, TeM, 3aHATHI Bug CPC
OIIK; ITIK u = E_ - % = g5
HHIMKATOPbI § 5 g 2 E g =
JOCTHIKEHHS % g EE| S8
KOMIIETEH U = S = i3 {3 =
< =]
= =
OIIK-1 Pa3znen 3. PacTrBopbl. JlucnepcHbie CHCTEMBI.
HNOIIK-1.1. Tema 3.1. PactBops! HeamekTpoautos | 1/0,5 1/3 | OcHOBHBIC TOHATHI. 3aKOHBI WJICATHHBIX PACTBOPOB. AHTH(PHU3EL. Wzyuenue
HOIIK-1.2. Tema 3.2. PacTBOPEI 2JIEKTPOITUTOB 1/0,5 1/ | Teopus anexkTponuTndeckoit nucconnanuy. CHIBHBI U cIa0ble JIEKTPOINTHL. | TEOPETHIECKOTO
HOIIK-1.3. DNeKTpoIUTHYECKas JUCCONUAIIS BOABL. BomopoaHbIil MOKazaTels. Marepuana [6.1.1],
HNOIIK-1.4. PactBopumocTs BemiecTB. ['niponus coei. [6.1.2], [6.1.5],[6.1.4.],
HOIK-1.5. Tema 3.3. JluCTIEpCHBIE CHCTEMBI 1/2 | Knaccuduxamus QUCIepcHbIX cucTeM. Kommonasie pacTBOpsl. MeTos! [6.2.1],[6.2.2], [6.3.1],
HNOIIK-1.6. TIOJIYYEHHUsI U CBOMCTBA. [6.3.2.]
OIIK-2 JlaGopaTophast padoTa Ne3. 4/- 1/- | Ompenenenue KOHIICHTPALMK PaCTBOPOB METOI0OM TUTpoBaHus. .OTBeThl Ha |IloaroroBka
HOIIK-2.1 TutpumeTpruecKuii aHaIu3 KOHTPOJIbHBIC BOIIPOCHI. J1a00paTOPHBIM paboTam
HNOIIK2.2. [6.1.1],[6.3.7],]6.3.9]
HOIIK-2.3. Hroro no 3 pazaeny 2/1 4/- 4/5
HNOIIK-2.4.
HNOIIK-2.5.
OIIK-1 Paznen 4. OKHCIUTEIBHO - BOCCTAHOBUTEIbHbIE peaKIIHH. DJIEKTPOXUMHYECKH e npolecchl. Koppo3us u 3ammTa MeTajllIoB.
HNOIIK-1.1. Tema 4.1. OKHCTUTENBHO- 1/1 |Oxwucnenne. Boccranosnenue. Baxxuenme OKUCAUTENH U BOCCTaHOBUTENH. | 3yueHne
HNOIIK-1.2. BOCCTaHOBHTEIbHBIC PEAKITIH Tunst OBP. MeTo nonmypeakiui. TEOPETUYECKOTO
HOIIK-1.3. Tema 4.2. DIEKTPOXUMHYECKHE 2/1 1/3 | DIeKTpoAHbIA OTeHIHAN. Psit nanpshkenuii MeTamwioB. [ aabBaHHIeCKHIA marepuana [6.1.1],
HNOIIK-14. HPOLIECCH SIIEMEHT. DNEKTPOJIN3. 3aKOHBI JIeKTponu3a. [IpuMeHeHne SIEeKTPOIN3a B [6.1.2],[6.1.5],[6.2.1],
HNOIIK-1.5. MPOMBINIJICHHOCTH. [6.2.2],[6.3.1],[6.3.2.],
HNOIIK-1.6. Tema 4.3. Kopposus 2/1 1/3 | Tunbl koppo3uii. @aKTOphI BIMAIOIIME HA CKOPOCTh KOPPO3UH METAJLIOB. [6.3.4.]
OIIK-2 C110co0b!I 3aIUTEL OT KOPPO3UH.
HOIIK-2.1
HOIIK2.2. Jlaboparopnas pabota Ne 4 4/- 1/- | CoGpatb ranpBannuecKkuii aneMeHT Skoou-/lanvans. [Iposeaenne IToaroroBka k
HNOIIK-2.3. DNEKTPOXUMHUYECKHUE TTPOIECCHI 3JIEKTPOJIM3a BOAHOTO pacTBopa cosu. [IpoTexkropHas 3amura u J1a00paTOPHBIM paboTam
HNOIIK-2.4. 3JIEKTPO3alIUTa METANIOB M UX CIJIABOB. [6.1.1], [6.3.6], [6.3.7],
HNOIIK-2.5. [6.3.9.]
[Ipaktnueckas padora Ne 3 -2 -/3 | Pemenue TUIIOBBIX 33124 IToxroroBka k
DICKTPOXUMHYCCKHIE TPOIIECCHI MPAaKTUICCKUM paboTam
[6.1.1],]6.1.2],[6.3.2]
Htoro no 4 pazaeny 4/2 4/- -2 | 4/10
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Buas! yue6Hoii padoTsI (dac)

Ilnanupyembie KoHTaKTHAs
(KOHTPOJIMpyeMbIE) pa6ota 2
pe3yJIbTaThl =
ocsoerus: kon VK; HaumenoBanue pazaesioB, TeMm f”; 2 E ﬁ Cojaep:xanue pa3eioB, TeM, 3aHATHI Bug CPC
OIIK; ITIK n = E_ = £ n g5
MHMKATOPBI S SE | sE|S¢
JOCTHIKEHHS % g EE| S8
KOMIIEeTEeH M = S = i3 {3 =
< 2
5 =
OIIK-1 Pa3nen 5. Oprannyeckue nojuMepHble MaTePHAJIbI.
HOIIK-1.1. Tema 5.1. MeToas! momydeHus 2/3  |Iommmepsl. [Tomumepu3alius: ompeneneHne, STambl. [loauIucepcHoCTb. Nzydenune
HOIIK-1.2. MOJUMEPOB Conomumepsl. CononuMepu3anusi: onpeaeseHne, TUIbL. [I0MHKOHAeHCAHs. | TEOPETHIECKOTO
HNOIIK-1.3. Tema 5.2. CTpoeHHe ¥ CBOKCTBA 2/- 2/3 | JIunelinble, pa3sBETBICHHBIE H CETYATHIE IOMMMEPHL. TepMOILIACTH K marepuana [6.1.1],
HOIIK-14. HOJIMMEPOB. peakrornactel. Jectpykuus. Crienudpuaeckne CBOMCTBA MOITUMEPOB. [6.1.2],[6.1.5],[6.2.1],
HOIIK-1.5. JloGaBkH B OJMMEPHI. [6.2.2],[6.3.1],[6.3.2]
HOIK-1.6. Tema 5.3. [IpuMeHeHME HOIUMEPOB 2/3 | Martepuansl, puMeHsieMble Ha OCHOBE IIOJIuMepoB. [IpuMenenue
KPYIHOTOHHAYKHBIX HOJUMEPOB. [10MMEpDI M DKOJIOTHSL.
HToro no 5 pazneny 2/- 6/9
OIIK-1 Pa3nea 6. TBepaoe cocTosinie BelllecTBA. XMMHS METAJJIOB U CILIABOB.
HOIIK-1.1. Tema 6.1. Tunsl kpuctauioB. 3o0HHas | 2/- 1/3 | Kpucrasmisl: MOJCKY/ISIPHBIC, HOHHBIC, aTOMHBIC, METAJUTHYECKUE, Nzyuenune
HOIIK-1.2. TEOpHs KPUCTAILJIOB. cMelaHHbIe, peaibhbie. JledhekTsl. 30HHAs TEOpHUsA. 30HBI TPOBOIUMOCTH, TEOPETUYECKOTO
HNOIIK-1.3. BaJICHTHOCTH, 3anpenieHHast. [[poBoAHHUKY, MOTYITPOBOAHUKH, TUIIEKTPUKHU. | MaTepuana [6.1.1],
HOIIK-1.4. Tema 6.2. XvMUst METAIUIOB U 2/- 2/3 | OcHOBHBIE CBOMCTBA METAIIOB U UX CIUIABOB. I10Jy4YeHnEe METAILIOB. [6.1.2],[6.1.5],[6.2.1],
HOIIK-1.5. CILIABOB Merannudeckue cruiabl. Kommosutel. KepMeTsl. [lnarpaMMBl MIaBKOCTH. [6.2.2],[6.3.1],[6.3.2.]
HOIIK-1.6. Dprekruka. Jluksuayc. Conmayc. TBepaslii pactBop. MIHTEpMeTaIUIMIBL
HToro no 6 pasneny 4/- 3/6
OIIK-1 Pa3znen 7. Xumuueckasi nieHTH(GHKAIASA H AaHAJIN3 BEHIECTB.
HOIIK-1.1. Tema 7.1. Xumuueckue MeTOAbI 1/2  |I'paBumerpus. Tutpumerpus. Touka SKBHBAIEHTHOCTH. VIHANKATOPHI. N3zyuenue
HOIIK-1.2. aHaJIm3a MeToapl THTPOBAHHSL. TEOPETUYECKOTO
HOIIK-1.3. Tema 7.2. OU3NKO-XUMHIECKUEC 2/2 | Onruyeckue, MEKTPOXUMUYECCKHIE U XPOMATOrpadHIecKue, marepuana [6.1.1],
HNOIIK-14. METO/IbI AaHATTU3A. KaJIOPUMETPHYECKHUE METOIbI AaHAIM3A. [6.1.2],[6.1.5],[6.2.1],
HNOIIK-1.5. [6.2.2],[6.3.1],[6.3.2.]
HOIIK-1.6.. HrToro no 7 pasneay 3/4

HUTOTI'O 3a cemectp| 16/6 | 16/- -6 | 34/54

HUTOI'O o aucummaune | 16/6 | 16/- -/6 | 34/54
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Ta6n1/1ua 4.3 - I/ICHOJ'IBSYCMLIC AKTUBHBIC 1 HHTCPAKTHUBHBLIC O6]32130B8.TCJ'IBHLIC TCXHOJIOTMH

Bun 3anstuit HanmeHnoBaHMe UCTIONB3YEMBIX aKTUBHBIX M HHTEPAKTHUBHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHIA
Jlexuun TexHonmorus pa3BUTUS KPUTUYECKOTO MBIIUICHHS
JMCKyCCHOHHBIE TEXHOJIOTUU
JlabopatopHble 3aHATHS TexHonmorus pa3BUTUS KPUTUYECKOTO MBIIUICHHS

JIMCKyCCHOHHBIE TEXHOJIOTUH
TexHomoruu pabOTHI B MaJIBIX TPyMIax
HHubopMallnOHHO-KOMMYHUKAIIMOHHBIC TEXHOJIOTHH

[TpakTHdeckue 3aHATHS TexHosOrNUs pa3BUTUS KPUTUUECKOTO MBIIUICHHUS
JIMCKyCCHOHHBIE TEXHOJIOTUU

TecToBBIE TEXHOIOTUU

TexHon0rHM PabOTHI B MAJIBIX TPyIIax
HMHpopMaLnOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUU

5. TEKYIIWI KOHTPOJb YCIEBAEMOCTH Yl TIPOMEKYTOUYHAS
ATTECTALIMS IO UTOT'AM OCBOEHMSI TUCHUTIIJIMHBI (MOIY.JIST)

5.1 Onucanue nokasareseil 1 KpUTEPHEB KOHTPOJISI YCIIEBA€MOCTH, ONMUCAHNE HIKAJI
OlLleHMBaHUS

OneHouHble MpoLEaYphl TEKYLIET0 KOHTPOJIA yCIeBaeMocTH o aucuuinie «lIpoektupoBanue
MEXaHUYECKUX Y3JIOB 3JIEKTPOHHBIX CPEJICTBY» MPOBOJSATCS MPEINoiaBaTeaeM TUCIUIUINHBI.

Ha nexkumsax oOuEHMBAETCS IOCEIAEMOCTh CTYJEHTOM JIEKIIMHM, AaKTUBHOCTb  YYacTHs
oOydaromierocss B BOCHOPUSATHUH U OOCYXKIIEHUU pacCMaTpUBAeMbIX BOIPOCOB, HWHAWBHyalIbHbIC
BBICTYIUIEHMSI 110 33JJaHHBIM Ha CAaMOCTOSTEIbHOE PACCMOTPEHUE TEMAM.

JlJi OLICHKU TEKYIIEro KOHTPOJISI 3HAHMI HCIOJB3YIOTCS TECThl, CPOPMUPOBAHHBIE B CHCTEME
MOODLE.

TecTsl o paznenam coxaepxart mo 10 TecTOBBIX BOMPOCOB, BpeMsl Ha MPOBEACHUE TECTUPOBAHUS
15 MmunyT. Ha xaxxp1ii Tect qaetcst 2 MomnbITKY.

JUis OLIEHKM TEKYIIEero KOHTPOJII YMEeHHMil U HAaBBIKOB IPOBOAATCA JIaOOpaTOpHBbIE pPabOThI
(3a0uHOE OTHENCHHE — MPAKTUYECKHE 3aHATUS B (opMe pelIeHHs TUTOBBIX 3a/1ad). [lpu BeIMOTHEHUH
nabopaTtopHoil pabOTHI MpemnojaBaTelieM OIEHUBACTCSI KadeCTBO BBIIOJIHEHHOTO JKCIEPHUMEHTA,
TOYHOCTb TOJYYEHHBIX JKCIEPUMEHTAJbHBIX JaHHBIX, CPOK €ro BBIMIOJHEHHS, KaueCTBO M CPOK
oopMIIeHHs OTYETa, OTBETHI HA MPEAJIOKEHHBIEC MPENOoJaBaTeIeM KOHTPOJIbHBIE BOMPOCH! YCTHO WM B
MUCbMEHHOM BHJI€ B KOHIIE OTYETA.

Onucanue mnokaszareneil 1 KpUTEpUEB KOHTPOJIS YCIEBAEMOCTH, ONKCAHUE IIKaJl OIICHUBAHUS Ha
JTare TeKyllel aTTecTaluy IpeacTaBiIeHsl B Tabm. 5.1.

CryneHT AomycKaeTcsi K MPOMEXYTOUHOM aTTecTaluu (dK3aMeHy), €ClIM B pe3yibTaTe U3y4YeHHs
pa3aeNoB JUCIUILTUHBI Ha0pan B Xoze Tekymiero kontpois mo OIIK-1 u OIIK-2 He menee 12 Gamnos (1o
3 Oajyuta — Mo pe3yabTaTaM BBITIOJIHEHHSI JTA0OPATOPHBIX padOT WIIM MPAKTHUECKUX 3aaHHH ).

[lo wrToramMm oOCBOEHUSI JUCHUIUIMHBI «XHUMHsD» MPOBOAUTCS TMPOMEKYTOUHAS aTTECTalUs
oOydaromuxcst B (opMe 3K3aMeHa M IMpearnoJyiaraeT MUChbMEHHBIH OTBET CTyJEeHTa Mo Ouieram Ha
TEOPETUUECKUE BOMPOCHI M PEUICHUE MPAKTUYECKUX 3aJIaHUN U3 TIEPEUHS.

DK3aMEHAIMOHHBIM OWUIeT UId NPOMEXKYTOYHOM aTTecTallud COJIEPXKUT JIBa TEOPETUYECKUX
BOIIPOCA M OJTHO IIPAKTUYECKOE 3a/laHne. Bpemsi Ha mOATrOTOBKY OTBETOB M pEILICHUE 3aaHUs - 45 MUHYT.
[IpomexxyTodHas aTTeCTaIMs CYMTACTCS MPONICHHOM, €CITU CTYIEHT HaOpas He MeHee 3 0asioB.

Ornucanue nokaszartesiaeil ¥ KpUTEpUEeB KOHTPOJI YCIIEBAEMOCTH, OMMCAHUE IIKAJl OLEHUBAHMS Ha
JTare MPOMEKyTOYHON aTTECTAIlMU IIPEICTaBJICHBI B Ta0I. 5.2 1 5.3.

*KonngecTBo 0ayioB pacCUUTHIBACTCS B COOTBETCTBHUH C TaOmHUIen 5.1.



Tabmmma 5.1 — OnucaHue Moka3aTeliel M KpUTEpHUEB KOHTPOJISL YCIIEBAEMOCTH, OITMCAHUE IITKAJI OIICHUBAHHUS Ha dTale TEKYIICH aTTecTaluu

Konu Kox u HaumenoBauue KpI/ITepI/II/I H IIKajIa OLICHUBAaHUA
ITokazarenu KOHTpOJIS
HanMCHOBAHUC WHAMKATOpa 1 xpuTepui — 2 KpHUTEpHit — 3 KpuTepuH — 4 xpuTEpHit — Dopma KOHTPOIIA
KOMIIETEHLIUHA KOMIIETEHLIUHA ycresacMocTH OTCYTCTBHE yCBOCHUS HE M0JIHOE YCBOCHHE Xopolee yCBOCHUE OTJIMYHOE YCBOCHUE
OIIK-1. MOIK-1.1. 3uaer 3unanus: 0 6amnos 1 6ann 2 Gamra 3 bamra a) Koutpons
CroocobeH (yHIaMEHTAIbHbIC 3aKOHBI DdyHIaMeHTaIbHBIE 3aKOHBI XUMHI a) mocemienne <30% Bcex a) noceenue *30%, Ho <50% | a) nocemenue *50%, HO a) TIOCeIIeHNE BCeX TOCEIICHHS JIEK Ui
HCHONB30BATE MIPUPOJIBI U OCHOBHBIE (MOIIK-1.1 1 HOIIK-1.3). JIEKIHiH BCEX JICKLIUI <80% Bcex JeKiuit JIEKIUH 6) Kontpous yyacrust
¢u3nueckue MaremMaTuyeckie | MaTeMaTHueckue METObI AJIs PEUICHUS 6) OTCYTCTBHUE y4acTHs B 0) exMHIYHOE BEICKA3bIBaHUE | 0) aKTHBHOE yJacTHE B 6) BBICKa3bIBaCT B TUCKYCCHAX Ha
HOJIOKCHNA, 3aKOHBI 3aj1a4 TEOPETUUECKOTO ¥ MPUKJIAJHOTO 00CyXKJEHHU BOIIPOCOB B 00CY)XICHUH BOIIPOCOB 00CyKIICHHHU BOIIPOCOB HEOpJUHapHbIE JICKIMAX
3aKOHBI U HOIIK-1.2. [Tpumensier xapakrepa (MOIIK-1.2). B) KOHCIIEKT I10 33IaHHBIM | B) COCTaBJICH HE MOJIHBIH B) COCTaBJICH MOJHBIN, HO | CYXKICHHS B 8) [Iposepka
METOIbI (u3MYeCKHe 3aKOHBI U MeTop! aHAITH3a, TEOPETUUECKOTO U HA CaMOCTOATENBHOE KOHCIIEKT I10 3aJaHHBIM Ha JIOTUYECKH HE CBSA3AHHBIA | IUCKYCCHAX KOHCIICKTOB JICKLIH
ECTECTBEHHDIX MAaTeMaTHYECKH METOJBI ISl | DKCIIEPUMEHTAIBHOTO UCCIIEOBAHUS 1 paccMOTpeHHe TeMaM He CaMOCTOSTENILHOE KOHCIICKT T10 33IaHHbIM Ha | B) COCTaBIICH nonnmﬁ: r) TectupoBanue
peleHns 3a1a4q MO/ICITIPOBAHHS XUMHYECKHX CUCTEM, CoCTaBIICH paccMOTpeHne TeMaM CaMOCTOSTENIHOE JIOTHYECKH CBSI3aHHBII
HayK 1 SIBJICHUI ¥ POLIECCOB B r) BepHO BbInonHeHo <40% | r) BepHO BbimonHeHO *40%, HO | pacCMOTpEHHE TeMaM KOHCIEKT 110

MaTeMaTUKU AT
pelieHus 3a1a4
HUHXEHEPHOI
JeATEIEHOCTH

TEOPETHYECKOT0 U
TIPUKJIAHOTO XapaKrepa
HNOIIK-1.3. Vcnons3yer
3HAHUSI MATEMATUKH, QUHKU
M XUMUH PU PELICHUN
MIPaKTUYECKHX 3224
HOIIK-1.4. Bnaneer
MaTEeMaTHYECKUM amnapaToMm
JUISL OLIMCAHMS, QaHAITH3a,
TEOPETHYECKOT0 U
9KCIEPUMEHTAIBHOTO
HCCIIEIOBaHUS 1
MOJICTUPOBAHUS (PH3NUECKUX
M XUMHUYECKHX CHCTEM,
SIBIICHUH U TIPOIIECCOB,
UCIIOJIB30BAaHMS B 00yUICHUH U
npodeCcCUOHABHOM
JeATEIbHOCTH

HMOIIK-1.5. Vcnons3yer
9KCIEPUMEHTAIBHBIE METOJIbI
ompeneneHus HU3UKO-
XMMHYECKUX CBOICTB
HCCIIelyeMbIX 00BEKTOB

POhECCHOHAIBHON JIEATELHOCTH.
(UOIIK-1.4).

DKCHEPUMEHTAILHBIE METO/IBI OTIPEICTICHHS
(DM3UKO-XMMHIECKUX CBOMCTB
uccnenyembix oobexroB (MOIK-1.5).

TECTOBBIX BOIIPOCOB

< 60% TecTOBBIX BOIIPOCOB

T') BEPHO BBIIIOJTHEHO
360%, HO <80% TeCTOBBIX
BOIPOCOB

3aJlaHHBIM Ha
CaMOCTOSATENLHOE
paccMOTpeHUEe TeMam
I') BEPHO BBINOJIHEHO
380% TeCTOBBIX

BOIIPOCOB
Ymenua: 0 6amioB 1 Gasn 2 Gamna 3 6ama Kontpons
[puMeHsTh HyHIAMECHTAIBHBIC 3aKOHBI CryneHT He neMoHcTpupyeT | CTyIeHT He YBEpEHHO Crynent nemoHcrpupyer | CTyleHT yBEepeHHO BBINOTHCHUS U
MIPUPOBI U MATEMaTHUECKHE METO/bI ISt YMEHHS CAaMOCTOSITETIbHO JIEMOHCTPHPYET YMEHUS YMEHHUS CAMOCTOSITEIBHO | IEMOHCTPUPYET 3aIINUTBI
peuieHus 3a1a4 TEOPETHYECKOTO 1 BBIIIOJIHATH CaMOCTOATEIBHO BBIIOJIHATH BBIIIOJIHATH YMEHHS nabopaTopHBIX paboT
npuknaaHoro xapakrepa (MOIK-1.1, HHIMBHIyaJbHOE 3a[aHKe, | MHIMBHIyaJbHOE 3aJaHHe, HMHIMBHIYaJbHOE 3aJaHHE | CAMOCTOSTEIHLHO U NIPaKTUICCKUX
HNOIIK-1.2 u UOIIK-1.3). 000CHOBATh CBOU CYK/ICHHSI | 0OOCHOBATh CBOM CYKICHUS (B mostHOM 00OBEME, BBITIOJTHATH 3a/[aHuit:
OnuchIBaTh, aHATU3UPOBATH, IIPOBOAUTH MIPY 3aLIUTE OTYCTA MIPH 3aIIUTE OTYETA BOBpEMs, C WHIUBHIYaTbHOEC JIPNel- JIPNe4,
TEOPETHYECKUE U IKCIIEPUMEHTANIbHbIC HE3HAYUTETbHBIMU 3a7anue (MpaBUIbHO, 113 Nel-II3 Ne3
HCCIIECOBAHUS. MOJICIIUPOBATH XUMUYECKHE 3aMEUYaHUsIMN), BOBpPEMSI, B IOJTHOM

CHCTEMBI, SIBJICHHS ¥ IIPOLIECCHI B
poheCCHOHANBHON JESTENbHOCTH
(UOIIK-1.4).

TIpUMEHSTh SKCIIEPUMEHTAIBHBIE METOIBI
ornpeeeHns HHU3UKO-XUMHIECKUX CBOICTB
uccienyemsix oobexToB (MOIK-1.5).

000CHOBATh CBOM
CYXKJICHHS TIPH 3aIHTE
oruera

00beMe), yBEPEHHO
000CHOBATH CBOU
CYKJIEHHS TIPH
3aIUTe OTYETA

Haeviku (npu nanuuuu): 0 6aysToB 1 6amn 2 Gaina 3 bamta
HaBbIkaMu MpUMEHEHUsI 3aKOHOB XUMHHU U | CTYZICHT He BiajieeT CryneHT HeyBepeHHO BinageeT | CtyneHT xopouo BiageeT | CTyIeHT yBEpEeHHO
MaTeMaTHYECKUX METO/O0B IJIsl PEIICHUS CaMOCTOSTEIILHBIMU CaMOCTOATEIILHBIMU HaBBIKAMHU | CAMOCTOSI TEIILHBIMH BIIaJICeT
3a/1a4 TEOPETUYECKOT0 U MPUKIIAJHOTO HAaBBIKAMH BBITIOJTHEHUS BBINOJHEHUS ¥ 0)OPMIICHUS HaBbIKAMU CaMOCTOSATEIbLHBIMU
xapakrepa (MOIIK-1.2 u UOIIK-1.3). WHJIUBUYaJIbHOTO 3aJaHUsl | NHAUBUAYAIBbHOIO 3aJaHUs B CBOEBPEMEHHOTO HaBBIKAMU
MaremMaTH4eCKUM anmapaToM Jyis B paMKax pamKax npodeccHoHaIbHOM BBITIOJTHEHHS U CBOEBPEMEHHOTO
OIUCAHUS, AHATIN3a, TEOPETUYECKOTO U npoeccuoHanbHON JIeSITeTbHOCTH odopmenust BBITIOJIHEHHS U
9KCIEPUMEHTAIBHOTO UCCIICIOBAHUS U JIEATETLHOCTH WHUBHIYAJILHOTO odopmieHust
MO/IETTUPOBAHUSI XUMUYECKUX CUCTEM, 3aJaHusl, KPUTHYECKOTO HMHUBHYaJIbHOTO
SIBJICHUH ¥ IPOLIECCOB B aHanM3a 1 GOPMYJIMPOBKH | 3aJJaHUs,

pOGhECCHOHATBHON NEATEINFHOCTH
(MOIIK-1.4).

DKCrepUMEHTAIBHBIMUA METOAAMHU
orpeeeHns HU3UKO-XUMHIECKAX CBOCTB
uccienyemsix oobekToB (MOIIK-1.5.).

BBIBOZIOB B paMKax
npoeccHOHATEHON
IeSITeNbHOCTH

KPHTUYECKOTO aHAIIN3a
1 GOPMYITPOBKHI
BBIBOJIOB B PaMKax
npohecCHOHANBHON
JESATENbHOCTH

Konrponn
BBITIOJTHEHHS U
3aIUTHI
MPAKTUYECKHX
3aJJaHHH:
JIPNel- JIPNe4,
T13 Nel-T13 Ne3




Konm n Ko 1 HanMeHOBaHMe Kputepuu n mkana oneHuBaHUS
IToka3zarenu KOHTPOISA - y - -
HaMMCHOBAHUE HHIUKaTopa CIHEBAEMOCTH 1 kpurepuit — 2 xpurepui — 3 xpurepuif — 4 xpurepuit — ®opMa KOHTPOJIS
KOMIICTCHIINH KOMIICTCHIIUHU y OTCYTCTBHUE yCBOCHUA HC IIOJTHOC YCBOCHUE Xopomiee yCBOCHUE OTJIMYHOC YCBOCHUE

OIIK-2. UOIIK-2.1. Haxomut u 3uanun: 0 GaysI0B 1 Gayn 2 Gaina 3 Gaiia a) Koutpouns

Crocoben KPUTHIECKH aHATUSUPYET OCHOBHBIE METO/IbI U CPEJICTBA MPOBe/IeHus! | a) mocemienne <30% Bcex | a) noceuienue *30%, HO a) noceuienue 350%, HO a) TOCEIIeH e BCeX JIeKIii | TOCCIICHHS JICKIIHi

CAMOCTOSTENLHO HHPOPMAIHIO, HEOOXOMUMYO 9KCTIEPUMEHTAIBHBIX HCCIICIOBAaHNH, JICKLIAHA <50% Bcex JIeKIuii <80% Bcex KU 0) BBICKa3bIBaCT 6) Kontpons yuactus
JUIA pEIICHUs TOCTABJICHHON | cpcTeMbl CTaHAAPTH3ALNH H CepTU(HKANNK | 0) OTCYTCTBUE yUacTHsI B | 0) eMHUYHOE ©0) aKTHBHOE ydJacTue B HEOpJMHAPHBIC CyXAeHus | B AUCKYyCCHAX Ha

HOpOBOANUTE 3ajain (MOIIK-2.4). 00CyKICHHU BOIIPOCOB BBICKa3bIBAHHE B 00CyXKEHHH BOIIPOCOB B JIUCKYCCHUSIX JeKuunx

SKCIICPUMECHTAIb HMOIIK-2.2. PaccMaTpuBacT | CriocoGbI 00pabOTKH U MPEACTaBICHUS B) KOHCIEKT I10 33JaHHBIM | 00CYXKJEHHU BOIPOCOB B) COCTaBJIEH IOJIHBI, HO B) COCTaBJICH IIOJHBII, 8) IIpoBepka

HbIE BO3MOYKHBIC BApUAHTHI TOJIyYSHHBIX JAHHBIX M OLIEHKU Ha CaMOCTOSTEIIEHOE B) COCTABJICH HE MOJIHBIA | IOTHYECKH HE CBSI3aHHBIN JIOTUYECKH CBSI3aHHBII KOHCIICKTOB JIEKIINH

HCCITCIOBAHHS ¥ peHICHHUA 3a/1a4H, OUCHUBAA | orpemHOCTH pe3yIbTaTOB H3MEPEHHUIH PACCMOTPEHHE TeMaM He | KOHCIIEKT 110 3a/aHHBIM Ha | KOHCTICKT 110 3a/[aHHBIM Ha | KOHCIIEKT 110 3a/aHHbM Ha | T) TeCTHpoBaHHE
HX NOCTOMHCTBA U (MOIIK-2.6). COCTaBJICH CaMOCTOSITEIbHOE CaMOCTOSITEIbHOE CaMOCTOSTEIBHOE

HCTIONB30BATh HELOCTATKH T') BEPHO BBITIOJHEHO PaccMOTpeHHEe TeMaM PaccMOTpEHHE TeMaM PaccCMOTpEHHE TeMaM

OCHOBHBIE HOIIK-2.3. ®opmynupyer B <40% TeCTOBBIX BOIPOCOB | I') BEPHO BBHIIIOIHEHO T) BEpHO BBINOJIHEHO *60%, | r) BepHO BbInosHEeHO *80%

HIpUEMEI paMKax TOCTaBICHHON LIEIH 340%, HO < 60% TecToBBIX | HO <80% TECTOBBIX TECTOBBIX BOIIPOCOB

PP — MIPOEKTa COBOKYITHOCTh BOIPOCOB BOIPOCOB

P B3aMMOCBSI3aHHBIX 3a/1a4,

[IPeCTABIICHUS S ——. VYmenus: 0 0auIoB 1 Gamn 2 Gamna 3 Gamia Kontpons

MOy YE€HHBIX JIOCTHKEHHE HaxoauTh ¥ KpUTHYECKH aHAIU3HPOBATh CryneHt He CTyZIeHT He YBEpPEHHO CTYIEHT AEMOHCTPUPYET CTyJeHT yBEpPEHHO BBITIOJTHCHUA 1

JaHHBIX HOIIK-2.4. Vcnonb3yer nHGOPMAIHIO, HEOOXOJUMYIO AT PeUIeHUs. | AEMOHCTPUPYET YMEHHS | IEMOHCTPUPYET YMEHHS | yMCHHS CaMOCTOSTEIBHO JIEMOHCTPHPYET YMEHUS 3alIMTBI
OCHOBHBIE METOMbI U nocTaieHHoi 3a1aun (MOIMK-2.1). CaMOCTOSITEIIEHO CaMOCTOSITENIEHO BBITOJIHATH CaMOCTOSATEIILHO MpaKTHICCKHX
CpeICcTBa MPOBEICHHUS PaccmaTpuBaTh BO3MOXHBIC BAPUAHTHI BBITOJIHATH BBINOJHATH UHIMBUAYaJIbHOE 3a/1aHue (B | BHIIOJIHATH 3a/laHUH:
5KCHIEPUMEHTATBHBIX PpeLICHNUs 33191, OLICHUBATh UX MHANBUIYaNbHOE WHAMBHUIyaJIbHOC IOIHOM 0GbeMe, BOBpeMS., ¢ | HHAMBHAyanbHoe 3agamue | JIPNel- JIPNed,

HMCCIIeI0BaHUI, CHCTEMBI
CTaHIAPTH3ALUH U
cepTHOUKALIMI

HOIIK-2.5. Onpenensier
OXH/IaeMbIe Pe3yIbTaThl
pelICHNUs BBIICICHHBIX 3a/1a4
HOIIK-2.6. Bnaneer
criocobamu 00paboOTKU U
HPEJICTABICHHS OJTyYEHHbBIX
JAHHBIX H OLICHKH
TIOTPEIITHOCTH Pe3yIbTaTOB
U3MEpeHUi

nocrouHcTBa ¥ HepoctaTku (MOIIK-2.2).
DopMyUpoBaTh B paMKax MOCTaBICHHON
L[eTH TIPOEKTa COBOKYITHOCTD
B3aMMOCBSI3aHHBIX 3a/[a4, 00eCIIeYNBAIOIIHX
ee noctmwkenne (MOIK-2.3).
Hcnons30BaTh OCHOBHBIE METOBI 1
CpeICTBa IPOBEICHUS KCIIEPHMEHTAIBHBIX
HCCIIeJOBaHUHM, CUCTEMBI CTaHAAPTH3ALUH 1
ceprudpuxanun (MOIIK-2.4).

OmnpezernsiTh 0XKUAaeMbIe Pe3yIbTaThl
peuienus BoiaeneHHsIx 3ana4 (MOIK-2.5).

3aJlaHre, 000CHOBATh
CBOU CYKICHUSI [IPH
3aIUTE OTYETA

3a/[aHne, 000CHOBATH CBOH
CY’)KEHUsI TIPH 3aIl[UTe
ordera

HE3HAYUTEIIbHBIMH
3aMEYaHUsIMH ), 000CHOBATH
CBOH CYXXIICHHSI TPH 3aIIUTE
oryera

(IpaBHUIILHO, BOBPEMSI, B
MOJIHOM 00BEME),
yYBEPEHHO 00OCHOBATH
CBOM CY>KJICHUS TIPH
3alUTe 0TYETA

113 Nel-TI3 Ne3

Hasviku (npu nanuuuu):

0 GaioB

1 Gamn

2 Gamna

3 Gata

OCHOBHBIMU METOJIaMH H CPEJICTBAMH
[POBE/ICHHS IKCIICPUMCHTAIIBHBIX
HCCIIeJOBAHUM, CHCTEMBI CTAaHJAPTH3ALNH 1
ceprudpuxanuu (MOIIK-2.4).

Cnocobamu 00pabOTKH U IIpeACTaBICHHS
TIOJTy9EHHBIX JAHHBIX H OLICHKU
HOTPEIIHOCTH PE3yIbTaTOB U3MEPEHHUI
(MOIIK-2.6).

CTyIeHT He BiajieeT
CaMOCTOSATEIbHBIMH
HaBBIKAMH BBITIOJHEHHUS
HHMBHIYaTbHOTO
3a/IaHuUsI B paMKax
npodeCCHOHATLHOM
JIESITENIbHOCTH

CTyZIEHT HeyBEPEHHO
BIIaJeeT
CaMOCTOSTEILHBIMH
HaBBIKAMH BBIIIOJIHCHHS U
odopmnenust
WHIABHIYaITbHOTO
3a/1aHKs B paMKax
npodeccnoHanbHON
JIEATENbHOCTH

CTyZIEHT XOpOIIO BiIajieeT
CaMOCTOSITE/IbHBIMI
HaBBIKaMH CBOEBPEMEHHOTO
BBINOJIHEHUS U O)OPMIICHHS
WHMBHUIYaJIbHOTO 33/IaHHUs,
KPUTHYECKOTO aHAIN3a U
(hOpMyYITHPOBKH BBIBOJIOB B
pamMKax IpodecCHOHATBEHON
JIEATENbHOCTH

CTyJeHT yBEpPEHHO
BIIAJECT
CaMOCTOSTENbHBIMH
HaBBIKAMHU
CBOEBPEMEHHOTO
BBITIOJTHEHUS U
odopmenust
HUHANBUYaIbHOTO
3a1aHuUsl, KPUTHIECKOTO
aHanM3a 1 GOPMYITUPOBKH
BBIBOJIOB (pEKOMEHIa1Iuit)
B paMKax
npodeccHoHANBHOMI
JESITEIBHOCTH

KonTpons
BBINOJTHEHUS H
3aIUTHI
HPAKTHYECKHX
3aIaHuMN:
JIPNel- JIPNe4,
113 Nel-I13 Ne3
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Tabnuua 5.2 — Onucanue mokasaTeiel M KpUTepueB KOHTPOJS YCHEBAaeMOCTH, ONMMCAHHE LKAl OLCHMBAHUS Ha 3Tale MPOMEXYTOYHOW aTTeCTalllH

(ax3ameH)
Kpurepuu u mikana oreHUBaHUs
Konn PpUTED )i
HHUKATOPBI ITokazarenu KOHTPOJIS yCIIEBAEMOCTH 1 xkpuTepuii — 2 KpUTepui — 3 KpuTepuii — 4 xpurepuii —
JIOCTUKEHUS OTCYTCTBHE YCBOCHUS HE TIOJIHOE YCBOECHUE XOpoIlee yCBOCHUE OTJINYHOE YCBOECHHUE
KOMIICTCHIIUH 3nanua: 0 6annos 1 Gann 2 Ganna 3 Ganna
OIIK-1 ®@ynpamentanbrbie 3akonsl XumuH (MOMK-1.1 1 HOIIK-1.3). a) He IPaBIIILHBIA OTBET Ha BCe | @) rpyOble OMMOKY IIPU OTBETaX Ha | a) IPaBHIIGHBIA M yBEPEHHBIH a) IPaBWIGHBIN U YBEPEHHBII
HOIK-1.1 Maremaririeckie MeTOm’(‘ I/Zl%ﬂ Hf’l‘z”'ie;;’m 3ajad TEOPETHHECKOTO M| regpeTHYEeCKHE BOTPOCH! OMIIETA | BOMPOCH! U /UITH HE IPABUILHBIN | OTBET HAa GOJNBITMHCTBO OTBET HA BOIIPOCHI
=L IIPUKIIAJHOIO XapakKkTepa -1.2).
pHicIaL paxrep 0) cmaboe NOHMMaHue oteet Oosee yeM Ha 30% BOIPOCOB | BONPOCOB, PH HABOISIINX 0) riry6okoe 3HaHHe
HNOIIK-1.2 | Meroasl ananusa, TEOPETUUECKOTO U IKCIIEPUMEHTATHLHOTO 6 6
MOIK-1.3 | Hectesionams u MozempoBanys XHHUECKIX CHCTM, ABICHHI TEOPETUYECKOro MaTepuana ) c1aboe 3HaHUE TEOPETHYECKOT0 | BOIIPOCax MpernojaBaTelis TEOPETUUECKOr0 MaTepuaia
HOIK 1‘4 TPOLIECCOB B MPOecCHOHATbHOI HesTensHocTH. (MOTIK-1.4). B) OTCYTCTBYET CIIOCOOHOCTb MaTepuana HCIPABJISIOTCS OLIMOKHU B OTBETE | B) CHOCOOHOCTH
T DKCHEepUMEHTAIbHBIC METO/IbI ONPE/IeNICHUS] (PU3UKO-XHUMHUYESCKUX YBEPEHHO apryMEeHTHPOBATh B) B OOJIBLIIMHCTBE CIIy4acB 0) xopoliee 3HaHNE apryMeHTHpOBaTh
HNOIIK-1.5 CBOHCTB HeceyeMbix 00bexTos (MOTIK-1.5).. COOCTBEHHBIE YTBEPKICHUS U OTCYTCTBYET CIIOCOOHOCTB TEOPEeTHIECKOT0 MaTepHaa COOCTBEHHBIE YTBEPKACHUS U
BBIBOJIBI BEPEHHO apTyMEHTHPOBATH B) HE BCET/la MPUCYTCTBYET BEIBOJIBI
OCHOBHBIC METOJBI U CPEACTBA MMPOBEACHUS SKCIIEPUMEHTAIIBHBIX A y 6p pry p ) 6 A p y y A
ONK-2 HCCIIEZIOBAHN, CHCTEMBI CTAHIAPTHAALMH ¥ CePTHOUKALHH T) HE MOXET OTBETHUTH Ha COOCTBEHHBIE YTBEPKICHUS U CIOCOOHOCTH apryMEHTHPOBATh
HOMK-2.4 (AOIK-2.4). JONOJHUTEIbHBIEC BOIIPOCHI BBIBOJIBI COOCTBEHHBIE YTBEPKICHUS U
Toe Croco65bI 00pabOTKH ¥ IPEICTABICHNS IIOTyYSHHBIX JaHHBIX U ) OTKa3 OT OTBETa BBIBOJIBI
NOIIK-2.6 OLIEHKH NOTpeIIHOCTH pe3ynbTartoB u3mepenuit (MOIIK-2.6).
Ymenusn u nasviku (npu nanuuuu): 0 OamaoB 1 6amn 2 Ganna 3 Oamna
OTIK-1 IpumensTh (yHIAMEHTANbHEIC 3aKOHEI IPUPO/BL HE MOXXET BBIITOJIHUTH CIyliaTeab MPaBUIILHO OTBETHII Ha | CIIyIIATEIhb IPABUILHO, C CIylIaTenb MPaBUILHO, C
- MATEMaTHHCCKIC METO/ILT JULA PCILICHIA 3a]1a' TCOPETMHICCKOro 1 IPaKTHYECKOE 3aJaHuE, OJIMH TEOPETHYECKUH BOIIPOC MJIM | IPUBEAEHUEM IPHMEPOB OTBETHII | IPUBEIECHUEM PUMEPOB
UOIIK-1.1 |npuxnagsaoro xapakrepa (MOIK-1.1, HOIIK-1.2 u UOIIK-1.3). . .
. ONHCHIBATS, AHATHSHPOBATS, POBOMITS TeOpeTIECKITE I MOJIyYEeHHBIE HA SK3aMeHE; BBITIOJTHUJI IIPAKTUYECKOE 3a/1aHNE, | Ha OAUH TEOPETHUECKUH BOMPOC | OTBETHII HA BCE BOMIPOCHI U
HNOIIK-1.2 ’ ’ :
SKCTIEPHMEHTATHHBIE HCCIIEOBAHHS. MOETHPOBATS XAMHEIECKAE MOTy4eHHBIE Ha 3K3aMEHE; IPU U BBITTOJTHUII IPAKTHIECKOE BBITIOJTHHI ITPAKTHIECKOE
UONK-1.3 | ccrenr, smneris u IIPOLIECCHI B IPO(ECCHOHANBHOI ASTENbHOCTH HaBOJAIIHMX BOIPOCax 3a/1aHuE, IOIyHCHHBIC HA 3a7aHuC, [IOJTYyICHHBIC Ha
HNOIIK-1.4 |MOINK-1.4). MIPero1aBaTeIsi MOKET YaCTUYHO 9K3aMEeHe; IPU HaBOJAIINX JK3aMEHE; OTBCTHI Ha
HNOIIK-1.5 IprMenATH SKCTIEpUMEHTAIBHEIE METOIBI OTIPEACeHNs (HU3HKO- OTBCTUTH Ha JIONOJTHUTECIIbHBIC BOIIPOCAX MperogaBaTeis JOMOJIHUTEIIbHBIC BOTIPOCHI
XHMHUYECKUX CBOMCTB HccieayeMbix 00bekToB (MOIIK-1.5). BOITIPOCHI HCIIPABJISIET OMUOKU B OTBETE HA
HaXO}IHTL 1 KPUTHUYECKH aHAJIU3UPOBATh PIHq)OpMaHHIO, JOITIOJTHUTCIIBHBIC BOHpOCI)I
HEOOXOAUMYIO ISl pelieHus nocrasiaeHHoi 3anaun (MOIK-2.1).
OHK-Z PaCCManI/IBaTI) BO3MOJKHBIC BapHUAHTHI PEHICHUA 3a]a41, OLICHUBATh
MPIK-2.1 nx nocronHcTsa u HepoctaTku (MOIIK-2.2).
i DopMyIHpoBaTh B paMKax MOCTABJICHHOU LIEJIU TPOEKTa
I/IOHK'Z-Z COBOKYITHOCTb B3aMMOCBS3aHHBIX 3a/4a4, O6eCHe‘IHBaIOIJ_II/IX €c
HNOIIK-2.3. | nocrmkenue (MOIIK-2.3).
I/IOHK'Z 4 Hcnonp3oBaTh OCHOBHBIE METOABI U CPEACTBA NPOBEACHUA
OKCIIEPUMEHTAIIBHBIX HCCHeZ{OBaHHﬁ, CHUCTEMBI CTaHAAPTU3AUHN U
HOIIK-2.5

cepruduxanuu (MOIIK-2.4).
OnpeensiTh 0XXMAACMBIC PE3yIbTAThl PEIICHUS BBIACICHHbBIX 3a/a4
(MOIIK-2.5).
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HpOMe)KYTO‘{HaSI arrecranusa 1o AUCHUIIIIMHE npofmeHa, €CJin CJIylaaTeiib Ha6paJ1 HE MEHee 2

OaJUIOB 3a DK3aMeEH.

Tabmuma 5.4 — CooTBeTCTBHE HAOPAHHBIX OAJIJIOB M OLICHKH 32 TEKYIIYIO aTTECTAIUIO

Bbanel 3a TCKYILIYH aTTCCTaluIO

N Ornenka
CyMMapHOe KOJIMUeCTBO 0aJlIoB
0..4 6amn «HEYJOBIIETBOPUTEIIHHOY
5..8 banna «yZOBJICTBOPUTEIHHO»

9..11 6ayioB

«XOPOLIO»

12 6anmoB

«OTJIUYHO»

*) — Kouwecmao 6aN08 paccuumvléaemcs 8 coomsemcmeuu ¢ maoauyeti 5.2.

Tabmmma 5.5 — CooTBeTCTBHE HAOPAHHBIX OAJIJIOB M OLICHKH 33 MMPOMEKYTOUYHYIO aTTECTAIMIO (9K3aMEH)

Basiel 32 IpoOMeKyTOUHYIO aTTECTALIUIO
Baiel 3a TeKymyro ycreBaeMocTh * * o Ornenka
CyMMapHOe KOJIMIECTBO OAJIIIOB
0..4 6amn 0 6anoB «HEYJIOBIETBOPUTENBHO)
5..8 bayta 1 Gamn «YIOBJIETBOPUTEIBHO»
9..11 6ayos 2 bayia «XOPOIIIOY
12 6anmos 3 Gamra COTIIMIHOY

**) — konuuecmeo 6ann08 paccuumovigaemces 8 coomeemcmesuu ¢ maoauyei 5.1.;
*EX) — KoUYeCmB0 OANNI06 PACCUUMbIBAECMCsL 8 COOmeemcmauu ¢ maobauyei 5.2.

5.2 OueHo4YHbIe CPeCTBA 1JIsi KOHTPOJIS OCBOCHUS TMCUMIIITHHbI

5.2.1 TunoBble KOHTPOJbHBbIE 3aIaHUSI WJIM HHbIe MaTepHabl, HeOOXOAUMBbIe sl
OLlEHKM 3HAHWH, YMEHHUiIl, HABBIKOB U (MJM) ONbITA [EeATEJbHOCTH B XOA€ TeKYLIero
KOHTPOJISA yCIIeBAeMOCTH

JIJIs TeKyIIero KOHTPOJIs 3HAHUH ¥ YMEHUH CTYACHTOB 10 TUCITUTUIMHE TPOBOJAUTCS KOMIUICKCHAS
OIIEHKA, BKJIIOYAIOIIIAs:

BEITIOJTHEHHE JIA0OpAaTOPHBIX PA0OT (MIPOBEIEHUE OKCIIEPHUMEHTa, OTBETHI HA KOHTPOJIbHBIC
BOIIPOCHI) WJIM MPAKTHYECKUX 3aJaHuii (pelIeHrue 3aaad, OTBEThI Ha KOHTPOJBHBIC BOIPOCHI),
oopmieHrE 0TYETOB 10 TaOOPATOPHBIM PabOTaM U MPAKTHUECKUM 3aHATHSM;

tectupoBanue B C/IO MOODLE no pa3iau4yHbIM pa3aenaM TACHUIIIUHEI.

TunoBble KOHTPOJILHbIE BONPOCHI ISl J1A00PATOPHBIX padoT

Pasnen 2. DHepreTuka XuMH4YeCKHH peakuui
JlaboparopHas padota Ne 1. TernoBsie 3¢ (eKThl XUMUUECKUX PEAKIUI
KoHTposbHbIe BOIPOCH! K 3aIIUTE paboThI
Kakune xumuyeckue peakiiny Ha3bIBalOT 3K30TEPMUYECKUMU U SHIOTEPMUUECKUMU?
IIpumeHsii MaTeMaTH4eCKOE BBIPAXKEHHME IIEPBOIO 3aKOHA TEPMOJMHAMUKH, INOKAXKUTE, YTO
TEIJIOBOM 3(PEKT Mpu MOCTOSTHHOM JIABJICHUH €CTh U3MEHEHHE DHTAJBIINH, a TETIOBOM 3P heKT
[IPU NOCTOSIHHOM 00beMe — U3MEHEHHE BHYTPEHHEN SHEPTrul XUMUUYECKON peakLnu.
3akon ['ecca. Chopmynupyiite cieacTBue u3 3akoHa [ecca.
JlaiiTe onpeneneHne CTaHIapTHOIO COCTOSIHUS BEILIECTBA.
Uro Takoe sHTanblus oOpa3oBaHMs BemlecTBa? Yemy paBHaA SHTaNbIMS 00pa30BaHUS IMPOCTHIX
BELIECTB YCTOMUMBBIX IIPU CTAHAAPTHBIX YCIOBHSX?
6. UYrto Takoe sHTaNBNUS HEUTpaIu3auuu?
7. CdopmynupyiiTe 3aKOH MOCTOSHCTBA TEIUIOT peakiuil HelTpanuzanuu. Jlalte o0ObsiCHEHHE
MIOCTOSIHCTBY TEIJIOT HEUTpanu3aly CUIbHBIX KUCJIOT CUJIBHBIM OCHOBAHUEM.

N —
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8. OnuHakoBbIH U TEIUIOBOH 3P eKT OyeT npu:
a) HeWTpalu3aly CEPHOIM KUCIOThI THIPOKCHIOM HATPHS;
0) HelTpaIM3auu CEPHOU KUCIOTHI TUIPOKCUIOM aMMOHHUS?
Jlaboparopnast pabGora No2. OmpeneneHue CKOPOCTM M YCKOPEHHS TOUYKH TIO 3aJaHHBIM
YpaBHEHUSAM JBUKCHHUS
1. Yto Takoe »aJEKTpOJ, 3JEKTPOAHBIM moTeHIMan MeTtauia? CTaHIapTHBIM 3IIEKTPOJIHBIMN
MOTEHIIMAaJ MeTalia.
2. Uro coboii mpencTaBisieT TBOMHOM AIEKTPHUECKUI CIOM?
Kakoii a1mekTposl mMpUHAT B Ka4eCTBE ATAIOHA JUIS OMPEAeNIeHUs] DIEKTPOJHBIX MOTEHIINAIOB
METaJJIOB?
Kakue cneacTBust BBITEKAIOT U3 psifia HAMPSHKEHUI METaIIOB?
Uro Takoe ranbpBanudeckuii snemenT? Tumst ['D.
JaTh onpeneneHus MOHATHH «KaTOA» U «aHO.
Uto Ha3bIBaeTCs 3IEKTPOABIKYIIEH CHUIION TajlbBAaHUYECKOTO AIEMEHTA U KaK €€ pacCuuTarh?
Uro HazwiBaeTcs dnnekTponn3oM? Kakue mpoiiecchl BKIIOYAET B CE0sI AIEKTPOIH3?
CdhopmynupyiiTe mpaBuiIa IOCIEI0BATEIBHOCTH pa3psiia HOHOB MPH AJIEKTPOIIH3E.
. B uem oTimrume nporeccoB MEeKTpoIn3a ¢ pacCTBOPUMBIM U HEPACTBOPUMBIM aHOAOM?
. Kakue meramibl MOXHO MOJIy4UTh ITyTEM 3JIEKTPOJIM3a BOJIHBIX PACTBOPOB ux coieit? Kakue
METaJIJIbl HeNb3s MOMYyUnuTh TakuM criocobom? [louemy?
. Kax o0bscHsieT anekTpoxuMuyeckas Teopus npouecchl koppo3un? Kakoe cocrosiHue merasia
HA3bIBAETCS MMACCUBHBIM?
13. Kak BiusieT Ha KOppO3HI0 MeTalljla HEOJAMHAKOBBIN JOCTYI KHCIOpPO/Aa BO3AyXa K pa3jIMuHbIM
y4acTKaM IMOBEPXHOCTH MeTaa’?
14. Kakue MeTo/1bl 3alUThl METAJJIOB OT KOPPO3UHU HAaMOOJIee pacpoCTpaHEHbI?
15. KakoB MeXaHH3M 3JIEKTPOXMMHUYECKOM 3alUThl METAUIOB OT Koppo3uu? KakoBbl ero
Pa3HOBHUJIHOCTHU?
16. Uro Takoe nporekTopHas 3amuTta? Yem oHa OTIMYaeTCsl OT AJIEKTPO3AIIUTHI?

— = 0 00 3 O\ DN K W

—_
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TunoBble 3a1aHuA 1JIs 1a00PATOPHBIX padoT

Paznen 2. XumMnueckass KHHeTHKA M paBHOBecHe.

Jlaboparopnas padota Ne 2. «XumHuueckas KHHETUKA U PAaBHOBECHUE»

Omnpit 1. BnusiHue KOHIEHTpaMK pearupyoux BEIECTB Ha CKOPOCTb PeaKuu

Lenv pabomwi. I3y4uTh CKOPOCTh XUMHUUECKON PEaKIMi B3aUMOACUCTBUSA THOCYJIb(aTa HATPUS C
cepHoll kucinoTod. [lomyduTh KMHETHYECKME JJaHHBIE IPU HECKOJIBKMX KOHLIEHTPAMSIX U IMOCTPOMUTH
rpaduk 3aBUCUMOCTU CKOPOCTH XUMUYECKOW PEaKI[Mi OT KOHIIEHTPAIMH PEareHTOB.

Obopyoosanue, mamepuanvl u peakmussi. 11ITaTnB ¢ mpoOUpKaMu, CEKyHAOMEp, MMHUIETKA, TPpyIIa,
1 H pacTBOp THOCYJBb(aTa HATPHs, | H paCTBOP CEPHOM KUCIOTHI, IUCTUILTUPOBAHHAS BOJIA.

Oxcnepumenmanvhas 4acmo

Peakuus nporekaer no ypaBHEHUIO

NaszO3 + HQSO4 = Nast4 + SOZ +S+ HQO

CKOpOCTh peakIMu MpHU IMOCTOSHHOM TeMIlepaType 3aBHCUT OT KOHUEHTPAlUU pEearupyroliero
BemecTBa NayS;03. O CKOpOCTH TAaHHOM peaKIMu MOXKHO CYIUTh MO BPEMEHHU, MPOUIEANIeMY OT HaJyaia
peaKkIu 1O MOMEHTA MOSBJIEHUS MYTH, T.K. pacCTBOP MYTHEET BCIIECACTBUE BbIAENEHHUSA cepbl. Bpems
OTCUUTBHIBAIOT 10 CEKYHJIOMEPY.

B ueTsipe npoHyMepoBaHHbBIE TPOOUPKU HaJIeTe yKa3aHHOE B TaOJIUIE KOJIUYECTBO 1 H pacTBOpa
THOCynb(aTa HaTpus W Boxabl. Hameiite B mpoOupky Nel ormepennbie 6 ma 1 H pacTBopa cepHOM
KHCIIOTHI U 3aCEeKHTe BpeMs (B CeKyHJax) 0 Hayaia IMosiBJIeHHUs B oObeMe pactBopa MyTu. [loBTOpuTe
onbIT ¢ mpodupkamu Ne2 — Ne4. Temriepatypa Bo BCeX BapUaHTaxX JIOJIKHA OBITH MOCTOSTHHOM.

Oxpana mpyoa.

1. Ot6upaiite npody MUNETKOH 0053aTEILHO C TIOMOIIBIO PE3NHOBOM TPYIIIH.

2. He nomyckaiiTe pasiuBa pacTBOpPOB. PeaklMOHHAss cMeCh COJEPKUT KHCIOTYy. B cimydae
nonazanus €€ Ha PyKd HEOOXOIUMO O00XIKEHHOE MECTO MPOMBITH 2%-HBIM PAaCTBOPOM COJBI U 3aTe€M
BOJIOH.

Ykasanusn k cocmaenenuro omuema.

B oryere nomkHBl OBITH YyKa3aHbl: 1elb paboOThl, 000PYIOBaHME U PEAKTUBBI, XOJA padoThI,
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JKCIIEPUMEHTATbHBIC U pacyeTHBIE NaHHbIe, Tpaduk ckopoctu peakiuu v = f(C), BBIBOJ.
Pe3ynbTathl M3MepeHuii 3anucaTh B TAOJIHILY.

O0BeM pacTBopa, Ml OTtHOCHTENbHAS

Ne KOHLIEHTpaLus Bpewmsi (t), ¢ CxopocTb

MPOOHUPKHU Na,S,0; H,O Na,S,0; peakuuu

a B a/(at+s) v, ¢’!

1 6 0 1

2 4 2 2/3

3 3 3 1/2

4 2 4 1/3

Obpabomxa pe3ynrbmamos pabombi.

1. ITo naHHBIM OTBITA PACCYMTANTE CKOPOCTh PEAKIIMU B KAXKIOU U3 TPOOUPOK KAK BEIIMIUHY,
00paTHO MPOTIOPIIMOHATBHYIO BPEMEHU MPOTEKAHUS PEAKIIHH:

1

VRT, ¢
T

2. PesynbpTaThl HaOMIOAEHUI TpeACTaBbTE B BUJE TpaduKa: Mo OCH abCIUCC OTIOKHUTE
OTHOCHTEIIbHYIO KOHIICHTPAILIMIO PacTBOpA THOCYNIb(aTa HATPHSL; IO OCH OPAUHAT — CKOPOCTh PEAKIIHH.

3. Cnenaiite BBIBOJI O 3aBUCIMOCTH CKOPOCTH PEAKIIUU OT KOHIICHTPAI[UH PEareHTOB.

Onvim 2. Brusnue konyenmpayuu éewyecme Ha cO8U2 XUMULECKO20 PABHOBECUs

Lenv pabomul. VI3yunTh BAMSHUE KOHIIEHTPAILIUU BEIIECTB HA XMMHUYECKOE paBHOBECHE.

Obopyoosanue, mamepuanvl u peaxmusvl. llITaTHB ¢ TPOOHPKAMU, XUMHUYECCKHH CTaKaHIHK
oovemoM 50 M1, HACBIEHHBIA pacTBOp xyopuaa xene3a (III), HachIeHHBIN pacTBOp poAaHHUIA Kajws,
KPUCTAIJIMYECKUM XJIOpUJT KaJIusl, TUCTUIIIMPOBAaHHAs BOJIA.

DKcrnepuMeHTalIbHAS YacTh

Kiaccuueckum npumepoM oOpaTHUMON peaklMM SBISETCS B3aUMOAECHCTBUE MEXAY XJIOPUIAOM
xenesa (II1) u poganugom kanusg. O6pasyrouiuiicss B pe3ybTaTe peakiiuu pacTBop poaanua xxenesa (I1I)
Fe(CNS); obnamaeT KpacHbIM IIBETOM, HHTEHCHUBHOCTH KOTOPOTO 3aBUCHT OT KOHIEHTparuu. [loatomy
CMEIIIeHHEe PaBHOBECHS JAaHHOTO MpOoIecca JIETKO Ha0II01aTh 0 U3MEHEHHUIO OKPACKU PacTBOpA.

B crakanuuk Ha % ero oObema HajeilTe NUCTUILIMPOBAHHOM BOAbI M J00aBbTe 1-2 Karuu
HachineHHbIX pacTBOpoB FeCl; 1 KCNS. OxpaiieHHbIN B KpacHbBIN I[BET PacTBOP pasliedTe MOPOBHY B
gyeTbipe npoOupku. [lepByro mpoOHMpKy OCTaBbTE€ B KaueCTBE ITAJIOHA, BO BTOPYIO J00aBbTE 2 Karllu
HacbleHHoro pactBopa FeCl; B Tperblo — 2 karum HacblmeHHoro pactsopa KCNS, B uerBepryio —
Hebouboe xomuaecTBo KCI B Buze mopomrka. CpaBHUTE BET paCTBOPOB B IMPOOUPKAX.

Vkazanua x cocmasnenuro omuema. B ordere NOMKHBI OBITH YKa3aHbl: I1€lb pPabOTHI,
000pyJIOBaHHE M PEaKTHBHI, XOa pabOThl, ypaBHEHHE MPOTEKAIONIEH PEaKIM{, YpaBHEHHWE KOHCTAHTHI
paBHOBECHS], SKCTIEPUMEHTANIbHBIE JaHHBIE, BBIBO/.

Ogopmaenue onvima

1. HanumuTe ypaBHeHHE OOpaTHUMOM peakluu B3aUMOJEWCTBHUS pacTBOpa XJOpUAA XKele3a C
POaHUAOM Kajusl.

2. IIBeTa pacTBOPOB BCEX BEIIECTB CUCTEMbI IPECTABHTE B BUI€ TAOIUIIBI:
PactBOp FeCl; KCNS Fe(CNS); KC1

-1

Okpacka
3. BoIpa3uTe KOHCTaHTY paBHOBECHS JaHHOTO ITpoLecca.
4. OTMETUTh U3MEHEHUE HHTEHCUBHOCTHU OKpallMBaHUA paCTBOpPA B KAXKIAOM CJIydac:

Ne Jo6asnen Iger Hanpasnenue
POOHPKH pearest CMEIICHNUS PABHOBECHS
1 _
2 FeCls
3 KCNS
4 KCI

[Ipu 3amonHeHuu nociegHeil rpadbl yKaXUTe CTpesKamMH (— WIM <—) HalpaBJIE€HUE CMEIICHUS
XMMHUYECKOTO paBHOBECHSI.

5. Cnenaiite BBIBOJ O CMEIIEHUH paBHOBeCHs Ha ocHOBe npuHuuna Jle [llarense.

Konmponvnuvie 6onpocwi

1. Yro Takoe CKOpOCTh XuMHUUeckol peakuuu? CpeaHsis U MCTUHHAs CKOPOCTb XUMHUYECKOU
peakuuu?

2. B uém cocTouT 0COOEHHOCTh KHHETUKH TeTEPOTSHHBIX PEaKIIHii?
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3. ChopmynupyiiTe OCHOBHOI 3aKOH KHHETHUKH.
4. KakoB pu3nyeckuil CMbICI KOHCTAaHTBI CKOPOCTH?
5. 3aBUCHMOCTb CKOpPOCTH peakiuu oT Temmneparypsl. IIpaBuno Baut-I'opda. TemneparypHslit
KO3 (HULUEHT CKOPOCTH PEaKIUH.
6. DHeprus aKkTHBALMM pearupyrolnxX MojeKysa? B kakol 3aBUCMMOCTH HAXOIUTCS CKOPOCTH
peakuuu oT FHepruu akTuBauu? Kak MOYKHO MOBBICUTH YHCIIO AKTUBHBIX YaCTHI] B cucTeMe?
7. UYto Takoe KaTaau3, M Kakhe BelleCTBa Ha3bIBAIOT KaTaju3aropamu? Oxas3blBaeT Jn
KaTaJIM3aTop BIUSHUE Ha TEPMOJUHAMUYECKHE YCIOBHS Iporecca?
8. O0parumble peakiuu. COCTOSHIE XMMUYECKOI'O PABHOBECHSI.
9. Koncranra paBHOBecus. OT Kakux mapameTpoB oHa 3aBUCUT? KakoB (u3MUecKuil CMBICI
KOHCTaHTBI PaBHOBECHsA?
10. IlpaBuno Jle-1llarense.
11. Kak cmemaercs XMMHYECKOE PAaBHOBECHE IIPU M3MEHEHMM TEMIIEPATypbl, KOHLIEHTPALUH,
naBiieHus? BIusior au kaTanu3aTtopbl HA XUMHUUECKOE paBHOBecue?

Tonnwiil nepeuens 3a0anutl npuseden 6 [6.3.1], a maxoice 6 [6.3.4].

Tunosble 3a7aum 1J151 NPAKTHYECKUX 3aHATHI

Paznen 1. DHepreTuka XuMH4eCKMX peakuui
ITpakTuyeckas pabora Nel. DHepreTrka XUMUUYECKUX peaKkLuil
1. Onpenenure TerwoBoi 3G (HEKT peakuu NPy NOCTOSHHOM JaBJICHUU U €€ THII

2Mg(NO; ), =2MgOy, )+ 4NO, ) + Oy, .

Paccumnraiite TeroBoit ekt peakuuu, npu: a) oopazosanuu 11,2 1 kucnopoaa (H. y.); 0) paznokeHUu
14,8 r HuTpaTa MarHusl.
2. TeroBoit 3 ekt peakuu

SO, ) +Cly) =S0,Cly,

npu noctossHHoM Aasnennn u 25°C pasen —84 kJIx/Moinb. Onpenenure TermIoBoi >QpQEeKT JaHHOI
PeaKIuK NPy MOCTOSHHOM 00BbéMe (DU ).

3. MoxerT 11 B CTaHAAPTHBIX YCIOBHUAX pCaKIUsA

CH,) + CO,,) =2CO (j+ 2 Hy)

CaMOIIPOM3BOJILHO IPOTEKATh B IPSIMOM HampaBieHuu npu 298 K?

4. Paccunraiite, Ipy Kakoi TeMIEPaType HACTYIIUT paBHOBECUE CHCTEMBbI
SO,() +Cly) U SO,ClL, .

5. Beruncnute n3MeHeHue sHTponuu npu HarpeBanuu 500 T CBUHIIA OT TEMIIEpaTyphl €ro
raBneHus (327 OC) 10 1000 °C. Tennora mapnenus cBuHIa 24,8 kJI5k/MOJIb, TEMIOEMKOCTh KUIKOTO
CBUHIIA B MHTepBaie TeMreparyp 327 — 1000 °C pasna 0,1415 xJIx/(krXK).

6. Beruuciaure DG a1 peakuuu
3Ca0 +2Al =A1203 +3Ca

npu 500 K u 1500 K. 3aBucumoctsio DH’ 1 DS° OT TeMIepaTypbl IpeHeOpedb.
7. Borurcnute XUMUYECKOE CPOJCTBO U ONPEAETUTE, B KAKOM HAIlPaBJICHUU MOMIET MpoIlecce

CO+Cl, =COCl,

0 0 _1.
npu Temnepatype 298 K 1 OTHOCHTEIBHBIX IIApUHATbHBIX JABICHHSX TA30B PABHBIX: P =1;, P, =1,

0o _
Pcoct, =l
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Pa3znen 2. XuMn4yeckass KHHeTHKA M paBHOBecHe

[Ipaktuueckas pa6ora Ne 2. CKOpOCTb XUMUYECKUX PEAKIIHII.

1. HayasibHbI€ KOHLIEHTPALlMU UCXOJIHBIX BEIIECTB B PEAKIMH, IPOTEKAOIIEH M0 YPABHEHUIO
2st + 02 =2S + ZHQO,

ObLTH: Cst: 1,10 momb/m; Co2 = 0,64 monw/n. Yepes HexkoTOpoe Bpemsi KoHmeHTpauus H,S crama

paBHo#t 0,50 Monb/m. Bo CKOJNBKO pa3 yMEHBIIMIACh CKOPOCTh PEAKIMH K KOHI[y 3TOTO IPOMEXKYTKa
BpeMeHH? CUnuTaTh peakinio MPOCTOM.

2. Ompenenure CKOPOCTh THIOTETHYECKOW peakuuu 2A) + By = C(y, mpoTekaromeid B oaHy
CTaJuIo, TpU cleAyromux KoHeHTpanusax peareHToB: Cp = 0,2 monb/n; Cg = 1,0 monb/n. Koncranra
CKOpOCTH peakuuu pasHa 5-1072 monb2-12-¢c™!,

3. Uepes kakoe BpeMsi aKTUBHOCTh akTUHUS B coctaBut 40 % OT mepBOHaYallbHOM, €CU epruo
nostynpespaiienus ero 36,1 Mun?

4. ]1nsg onpeneneHus nopsaka razodaszHoil peakuu

N02 +CO= COZ +NO
MIPOBEJICHBI TPU OMbITA MPHU OJUMHAKOBOW TeMIIepaTrype B 3aKpbITOM cocyne obowémom 10 1. B cocyn
IIOCJIEZI0BATENbHO BBOAMUIN U3BecTHhIE KonuuecTBa CO u NO,, 3aTeM uU3Mepsuld HayalbHYIO CKOPOCTb

PCaKIU. HOHy‘IeHH CJICAYIOIUC pEe3yJIbTaThl:

Omnmit 1 OmnbIT 2 OmnsiT 3
Hcxonnas kornenTpamnus NO,, MOJIb/1 0,10 0,10 0,30
Ncxonnas xornentpamus CO, MOIb/J1 0,030 0,060 0,030
HauanpHas cKopocTh, MOJb- 1 u’! 0,60-107 1,20-107 1,80-107

a) CocTaBbTe JKCHEPHUMEHTATbHOE KHHETHUECKOE YpAaBHEHHE JAaHHOW peakiuu. 0) YKaKuTe HOpSIoK
peakiuy. B) BbluncianTe HauanpHYIO CKOPOCTh PEAKIMU TIPU TOM K& TeMIlepaType, eclM CMENIMBAIOT
2-10"2 moss NO, ¢ 0,3:10% moms CO.

5. Belunciute TeMnepaTypHslii Ko3(hQHUIMEHT peakiin, eclii KOHCTaHTa ckopocTn ee pu 100 °C
coctasnseT 8,5-107 ¢!, ampu 170 °C - 9,7-10% ¢,

6. Jlanbl KOHCTaHTBI CKOpPOCTH k,l " k,7 peaKku TEPMHYECKOTO pPAa3j0KEHHUs MaJOHOBOM

KHCIIOTHI B Ta30BOH (aze
CH,(COOH), = CH;COOH + CO,
IpH JIBYX pa3IWYHLIX TeMIEpaTypax ¢ U f;:

t, oC ktl 5 c’! 1, oC k,z ) ¢! ts, oC

134,2 0,169:107 153,6 1,083-107 125,9
Boruncnute ko3 @uuments ypaBHeHHsT AppeHHyca M KOHCTaHTY CKOPOCTH peaklud Mpu
TeMIIepaType #3.

Tonnwlil nepeuens 3a0au npugeder 6 [6.3.2], a makaice 6 [6.3.4].

Tunosblie TECTOBBIC 3aJaHNUS /ISl TEKYLEr0 KOHTPOJIA
TecThl U TEKyIIEro KOHTPOJs 3HaHUN oOyuaronmxcsi copmupoBansl B cucteme MOODLE u
HaxomsaTcsi B CBOOOAHOM  JOCTyNe  Ha  CTpaHHMLE  Kypca  «XuUMHUS» 1[0 aJpecy:
https://sdo.api.nntu.ru/course/view.php?id=189.
Pa3nen 1. DHepreTuka XuMH4YeCKUX peaKIui
1.HaunOonee TepMOAMHAMUYECKH YCTOWUYMBBIHN yTIEBOAOPOA

1) CHy, DH (; Fotions = -74,85 kJI/M0ib;
2) C,H,, DH ;’ . = 226,75 xJIx/MOIb;
3) C;H,, DH ‘; otions = 52,28 kJ[x/Moinb;
4) C,Hg, DH jf Fotion = -84,68 kJI>x/MOJIb.

2. Jlns peakuuu 2CO(y + Oy = 2C04ry DH 5o = -566 k]I, cnenosatensHo, TemmoBoit sdpdexT (

DH 544 ) peaxumu COyqy = CO(ry + ¥205(ry paBen, kJx:
1) 566;
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2) 283;

3) -566;

4) -283.
3. DHTpoOIUs CUCTEMBI YOBIBAET:

A) npu cyOnaumManuu;

B) xoarymsmuu;

C) nucneprupoBaHuy;

D) mapoobOpa3zoBanuu;

E) xonaeHcarum.

Bapuants! oTBeTa:

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

4. Jlns mpoliecca CMEIIMBaHMs Ta30B

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 13 yKka3aHHBIX BELIECTB UMEET HANOOJIBIIYIO a0COIIOTHYIO MOJISIPHYIO SHTPOIIHIO?

1) Canma3. 2) Pb(T). 3) Hg(m). 4) Hgm.

Pa3nen 2. Xumuyeckasi KHHETHKA U PABHOBeCHe
1. Kunernueckoe ypasuenue npoctoit peakuuu 2NO) + Oy = 2NOypy

)V :kCNoCoz;
2)v =kCCo, ;
3)V :kCNOCéz ;

4)v =kC2, .
2.ITpu 20 °C mexoropas peakuus npotekaet 3a 80 mun (y = 2). ITpu 40 °C peakuus npoiiner
1) 3a 10 muH; 2) 40 muH; 3) 20 muH; 4) 60 muH.

3.OHeprus akTUBaLlMM PEAKLIUU OIPENEISAETCS

1) TeMriepaTypoit CUCTEMBI,

2) naBJIEHUEM CUCTEMBI;

3) mpupo10il pearupyomux BemiecTs;

4) KOHIICHTpAILIMEH pearupyroiuX BEIECTB.
4.Ilopsinok peakuuu N,Os = 2NO; + 20, paBeH

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

A) yMeHbIIaeT SHEPTUIO aKTUBALIUU PEAKIINH;

B) yBennuuBaeT KHHETHUECKYIO SHEPTUIO MOJIEKYJT,

C) n3MeHseT MEXaHU3M peaKluy;

D) yBenuumBaeT 4MCIIO CTOJIKHOBEHUN pearupyromux YacTHIL,

E) moBeimaet TerioBoii 3¢ (eKT peakiuu.

BapuanTts oTBera:

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

6./[ns psimoii peakuu 2NO, = N,O4 AH® = -57,34 kJ>x/Moab. PaBHOBECHE CMECTHTCSI BITPABO

1) mpu NOBBILLIEHUH TEMIIEPATYPbI U 1aBJICHUS;

2) NOHM)KEHUH TEeMIIepaTyphbl U YBEIMUYEHUH JIaBICHUS;
3) NOHM)KEHUU TEMIIEPATYpPhl U 1ABIICHUS;

4) NOBBIILIEHUH TEMIIEPaTypbl U IOHWKEHUU JIaBJICHUS.
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5.2.2 TunoBble KOHTPOJbHBbIE 3aIaHUsI WM HHbIe MaTepHaJbl, HEOOXOAUMBbIe sl

OLICHKH 3HAHMI, YMEHHI, HABLIKOB M (WJIM) ONbITA AEATEILHOCTH B X0/€¢ NMPOMEKYTOYHOM
aTTecTalnu

BOHPOCLI H 3aJ1a4YM 1A l'[pOMe)KyTO'lHOi/i aTreCcralum

BOl'[pOCbI K 3K3aMEHY IO AUCHUIIJINHE

1.

(O8]

AN

11.
12.

13.

14.

15.
16.
17.
18.
19.

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

26.
27.
28.
29.
30.

[IepBblil 3aK0H TepMOAMHAMUKHA. MaTeMaTHUECKOE BbIPAXKEHUE 3aKOHA.

Tepmonunamuueckue ypaBHeHus. CTaHmapTHOe cocTosiHue BemiecTBa. CTaHaapTHas SHTAIBIIUS
00pa3oBaHMs U CrOPaHUS XUMUYECKUX COeTUHEHUH.

TepMoxuMuueckure 3akoHbl. IX 3HaU€HUE U IPUMEHEHHUE.

Camonpoun3BoJbHbIE MPOLECCHl. BTOpOil 3aKk0H TepMoAMHAMUKH. Ero ctaTucTudeckuil xapakrep.
OHTpomnus U €€ U3MEHEHHE B ITpoLeccax. TpeTuil 3aKoH TEPMOJANHAMUKH.

OHTAJIBIUAHBINA U SHTPONUUHBIN (akTophl. DHeprus ['ud0ca.

CKOpOCTh XMMUYECKOHN pEeaKIIMU: UCTUHHAS U CPEIHSIS.

3aBUCUMOCTh CKOPOCTH PEAKUMU OT KOHLUEHTPAUUU PEarupyroInX BELIECTB. 3aKOH JEHCTBHUS
Mmacc. KorcranTa ckopoctu peakiuu. OcOOCHHOCTH KUHETHKH TeTEPOTCHHBIX PEAKITHIA.
3aBUCUMOCTh CKOpPOCTH OT TeMmrepatypbl. llpaBuno Bant-I'odhda. Dueprus axtuBammm.
VYpaBHeHue AppeHuyca. JHEpreTuyeckas iuarpaMmma peaxiuu.

KaranuszaTopsl 1 KaTanTuTHUYECKUE CUCTEMBI. MeXaHU3M KaTaau3a.

. ObpaTtuMble XUMUYECKUE peaknu. XuMudeckoe paBHoBecue. Koncranrta pasHoBecus. [IpuHimn

Jle-llaTense.

Wctunnsiii pactBop. Tunsl pacTBopoB. CriocoObl BEIpaKEHUsT KOHIICHTPAITUH.

OcHoBHbBIE TEOPUU PACTBOPOB: ¢u3nyeckas u ruapaTHas. ['maparanus (conpBaTtanus). ['uapaTsl
(conbBarsl).

PacTBopbl HE3NEKTPOIUTOB. 3aKOHBI HUACAIBHBIX pacTBOpoB. Kpucramnuzauus u KUIEHHE
pacTBOpoB. AHTU(PHU3HIL.

PactBopbl anekTponuToB. Teopus 3JIEKTPOIUTHYECKON aucconmarnui. CuiibHBIE U clla0ble
31eKTposuThl. [I[pruMeHeHre 3aKOHOB UCANTbHBIX PACTBOPOB JJIsl PACTBOPOB 3JIEKTPOJIIUTOB.
CrnalOwbie 27eKTpoJIUTHI. 3aKoH paz0aBieHus OcTBabaA.

DIEeKTpOoNUTHYECKas! AUCCOLMALINS BOAbl. BOAOpOAHBIN NTOKa3aTelNb.

MaiopacTtBopuUMBbI€ IEKTPOJIUTHI. [IponsBeeHne pacTBOpUMOCTH. PacTBOPUMOCTS.

Teopust ABOIHOTO 3NeKTpUdecKoro cios. IloHsaTHe 00 AMEKTPOAHOM MOTEHIHATIE.

CrangapTHbeIi  BOAOpPOAHBIN 2yekTpoA. (CxemMa TalbBaHWMYECKOW ULENH M1 HU3MEpPEHHUS
CTaHJApTHOTO 3JIEKTPOJIHOTO MOTEHI[MAIa MeTaJlja.

DIIEKTPOXUMUYECKUH PsJl HANIPSKEHU MeTalliioB. Y paBHeHue HepHera.

lNanbBaHMYECKUI 3JIEMEHT: YCTPOUCTBO, TUIBI. KOHIIEHTpallMOHHBIE TalbBAHUYECKHE 3JIEMEHTHI.
DnekTposin3. 3aKOHbI AeKTpoiau3a. [[pumenenne annexTponunsa.

Tunsl koppo3un MeTauioB. akTopsl, ONPEIETAIOIME €€ HHTEHCUBHOCTh. METObI 3alUThI
Tunel raapBaHUYECKUX MOKPBITUI U X TpuMeHeHue. [laccuBanus metamios

Tunel KPUCTALTUYECKUX PEIIETOK. 30HHAS TEOPUs KPUCTAILJIOB: TPOBOHUKH, MOTYIPOBOAHUKU U
JTUDJIEKTPUKU.

ITonumepsl: cTpoeHKE, CBOWCTBA, IPUMEHEHHUE, NTOJTyYeHue. bruonoimuMepsl.

XUMHUSl METAJIJIOB U CIUIABOB: OCHOBHBIE CBOMCTBA, CLIOCOOBI MOTYYEHUSI.

Meramnunueckue cruiaBbl. KOMIoO3UThL.

JnarpaMMbl IJIaBKOCTH.

XuMudeckas: HIeHTU(GUKALMSA ¥ aHATN3 BEIIECTB: XUMUYECKUE W (DU3HKO-XUMHUYECKHE METOJIbI
aHaIMu3a.

Tunosble 3a1a4M K IK3aMeHY

3amaua 1. Bo3MOXHBI T peakiuu

HegCl,, , +Pb®
MnSO,,  +Al®

3agaua 2. Ilpu 1200 K paBHOBECHbIE KOHIEHTpPAllMM BEHIECTB B CHUCTEME COCTaBIISIU
cootBeTcTBeHHO: [SO,] = 0,04 Monsw/m; [O;] = 0,06 moub/i1; [SO3] = 0,02 Mo/ Berunciure 3HaueHUs
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KOHCTaHT paBHoBecus K¢ 1 K, 1714 nipoliecca npy JaHHOM TeMieparype.

3anaua 3. [IpousseneHne pacTBOPUMOCTH cyibduaa cepedbpa Ag,S npu 25 °C pasuo 6,0-107°,
Brruncnure pactBopuMocTs S (T/71) colu B BOJE NMPU YKa3aHHOU TeMIepaType.

3agayva 4. Berauciure 3/]C rabBaHMUECKOTO dJIEMEHTa

Cu|Cu™ (0,2 MOJ'IL/J'I) [Mg** (0,01momb/m) | Mg

3agayva 5. [laiiTe XapaKTEPUCTUKY 3JIEMEHTA C MTOPSIKOBBIM HOMEPOM 35:

1) 3HaK, Ha3BaHUeE;

2) 3apsia spa, o0IIee YuCiio JIEKTPOHOB;

3) mepuoz, rpymnmna, noArpymmna;

4) snexTpoHHas hopMysa aToMa,

5) rpaduueckast KOHPUTYpaALHS AaTOMA;

6) BaJIECHTHOCTH, 00YCIIOBIICHHAsI HECTIADEHHBIMH DJIEKTPOHAMH B HOPMAJILHOM U BO30YKICHHOM
(*) cocrostuw;

7) Beiciias u Hu3mast CO 3nemMeHTa;

8) opMyIibl BOZMOKHBIX OKCHIOB M I'HJIPOKCUIOB, MPEICKAXKUTE UX CBOWCTBA;

9) popmyIta BO3MOMKHOTO JIETYYeTr0 COCTUHEHHUS C BOAOPOAOM HITH THAPHIA.

Y U30TONA 3JIEMEHTA 5, Br YKa)KUTe YUCIIO HEHTPOHOB U IIPOTOHOB.
3anaga 6. 30 r rimroko3bl CqH 206 pacTBopuiu B 60 M1 Boabl. Onpenenute TeMIepaTrypy KUIIEHUS U
KpUCTAJIJIN3AlMU TOJIYyYEHHOIO pacTBoOpa.
3agaua 7. CocTaBbTe CXeMy 3JEKTpoJIu3a BogHOro pactsopa Li,SO4 Ha rpauTOBBIX 3JEKTpOAaX.
3anaua 8. Onpenenure TEIUIOBOM APPEKT peaKiuu
CaSO4(K) + COz(r) =CaCO3(K ) + SO3(F) .

CKonpKO TeIuIa MOrJIOIAETCs 0 Peakyy, ecau npopearupyet 11,2 i1 yriekucnoro ra3a? CKoabKo Teruia
MOTJIOLIAETCS IPU B3aUMO/IEUCTBUH C YIVIEKUCIBIM razoM 13,6 T cynbdara kamprus?

Bamaua 9. KOHCTaHTBI CKOPOCTH HEKOTOpOW peakimu npu Temmeparypax 30 u 90 °C
COOTBETCTBEHHO paBHBI 2,75:103 m 5,43-102 momp!-n-c’!. BplumcianTe KOHCTAaHTYy CKOPOCTH 3TOM
peakuuu npu Temneparype 60 °C. Onpenenure kK03 GUIUERTH ypaBHEHHST AppeHnyca.

3anava 10. Haiinute MOIspHOCTH, HOPMAIBHOCTh U MOJISLIIbHOCTE 20%-HOT0 pacTBOpa MOBapEHHOU
comu (p = 1,152 r/mmn).

3amava 11. [Ipu anekTposmse pacTBopa cyib(hara MeIu Ha aHOJAC BBIICTIIOCH S60 MIT KHCIIOpOa,

U3MepeHHOro MpH H.y. CKOJIbKO 'paMMOB MeJIM BbIIETMIOCH Ha KaTtoze? CocTaBbTe CXEMY 3JIEKTPOIIN3a.

3amaua 12. Onpenenure TemnoBoi 3GdexT peakuu, ecaM KOHCTaHTa paBHOBECHS K, peakuy npu
500 K pasna 4,9-10'°, a npu 600 K — 1,82-107.

3agaya 13. Berumcnmure o w [H'] mis 0,2 M pactBopa Mmypasbunoi kuciotsi HCOOH
(K =1,7-10%). Onpenenute pH pactsopa.

3amaga 14. KoHCTaHTa CKOpPOCTM pe€akLMU pas3IoKEHHS OKCUAA OSTWIEHA IPHU HEKOTOpOH

!, Hauanbhas KoHueHTpauus peareHta cocraBimsuia 0,5 MOJB/IL

temneparype paBHa 0,0123 muH
Paccunraiite KOHIIEHTpalMIO OKCUa THiIeHa yepe3 10 4 mocie Hayajia peakliud U CKOPOCTh PEaKkluu B
3TOT MOMEHT.

3agayva 15. Paccuuraiite, Ipu KakoW TeMrepaType HAaCTyITUT PAaBHOBECUE CUCTEMBI

2H,0(,) +280,()+ 0, U 2H,S0,,).

3anava 16. Beruncaure, BO CKOJIbKO Pa3 YMEHBIIUTCS CKOPOCTh PEAKLUH, IPOTEKAIOUIEH B ra30BOM
dase, ecau moHusuTh Temnepatypy ot 120 1o 80 °C? TemneparypHbIii KO3(D(OHUIMERT CKOPOCTU PEAKIIUK
paBeH 3.

Bamaya 17. Ompenenure [H'] m [OH] B pactBope KOH, pH xoroporo pasen 11,6. Kakoso
3Hauenue pOH mannoro pactsopa?

3amaya 18. K 50 mi 0,04 1 pactBopa AgNO;3 no6asunu 50 mi 0,004 1 pactBopa H,SO,4. Bemager
JIM 0CaJOK?

3agava 19. B cucreme CoHy(r + Hory) = CoHy(r) KoHIenTpanmio anerunena ysennuunu ot 0,02 1o

0,12 momnw/n, a xoHmeHTpamuio Bomopoma — ot 0,03 mo 0,18 momws/n. Onpenenute, Kak W3MEHUIIACH
CKOpOCTh peakuuu? CUuTaTh, YTO PEAKIIHS SIBISETCS PEAKIe BTOPOTO MOPSIKA.

3amaua 20. Onpenennte U3MEHEHHUE SHTPONHH MPU OXJIAXKIACHUU TSATH MOJIb amoMuHus oT 0 10
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—100°C. Cpennsis MaccoBast TEMIOEMKOCTh aJTIOMUHKS B YKa3aHHOM HHTEpBasle Temieparyp pasHa 0,8129
Jox/(r-K).

HUTorosbliii TeCT 115l MPOBEAEHUS MPOMEKYTOYHOMH aTTeCTAIUU
AHOJIHBIM TIOKPBITHEM Ha CTAJIU SBJISCTCS
1) HuKenb, cepedpo;
2) IMHK, XpOM;
3) Menb, 0JIOBO;
4) cepebpo, Menb.

5.3 Ilpoueaypa oueHnBaHHUS Pe3yabTATOB 00yUEeHHUS MO IMCUUILIHHE
Hpouez[ypa OLCHUBAHUA PC3YyJIbTATOB O6y‘-ICHI/I}I 1o AMCLHHUIIIIMHEC «XUMHS» COCTOUT W3

CJICOYIOIIUX 3TaIlOB:
1. TCKYIHHf/'I KOHTPOJIb (oanaHHe MoKa3aTeiei u KPHUTCPUCB KOHTPOJIA YCIICBACMOCTH, OIIMCAHUC

IIKaJT OTICHUBAHUS Ha dTare TEKYIIeH aTTeCTalliy MpeICTaBIeHbl B Ta0u. 5.1, 3amanus B m. 5.2.1).
2. [IpomexxyTouHas arTecTanys (ONMCcaHue TMOKa3aTelned U KPpUTEPHEB KOHTPOJIS YCIEBAEMOCTH,
ONMCaHUE IIKaJ OLCHUBAHMUS Ha 3Tane MPOMEXYTOYHOM aTTecTallMy MpeJcTaBieHbl B Tabn. 5.2 u 5.3,

3aaHMs B 1. 5.2.2).
Hnsa snementoB kommereHiuit OIIK-1 u OIIK-2, ¢dopmupyemblx B paMKax AUCHUUIUIMHBI,

MIPUBOAUTCS MPOLEAYPA OLIEHKU Pe3ybTaToB 00yueHus (Tadim. 5.6).
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Tabmuuet 5.6 — [Iponieaypa, KpUTEPUH U METOJIbI OIIEHUBAHMS PE3YyJIbTaTOB 00YUEHUS

[Tnanupyembie pe3yabTaThl 00yUCHHS

Kpurepun onieHnBaHus pe3yIbTaToOB

1 kpuTepuii — OTCYTCTBHE

YCBOCHHUS
«HEYIIOBJICTBOPHTEIILHO»

2 KpHUTEpHii — HE TIOJTHOE
yCBOGHHE
«yIOBJICTBOPUTEIIBLHO»

3 kpuTepHii — xopouree
YCBOEHHE «XOPOLIO»

4 KpUTepHUil — OTINYHOE
YCBOEHHE «OTIMYHO»

MeTO}ILI OLCHUBAHUA

OIIK-1. Cioco0eH UCIoIb30BaTh MOJNIOKEHHUS, 3AKOHBI X METOJIbI €CTECTBEHHBIX HAYK M MAaTEMATUKH JUIS PEIICHHS 3a1a4 MHKCHEPHOH 1esATeIbHOCTH
HOIIK-1.1. 3naer pyHaaMeHTaNbHbIC 3aKOHBI IPUPOIBI U OCHOBHBIC (hH3UYECKHE MATEMATHYECKUE 3aKOHBI
HOIIK-1.2. [IpumensieT ¢pu3nvecKre 3aKOHBI 1 MAaTEMAaTHIECKH METO/BI JUIS PEIIeHHs 3a/1ad TEOPETHIECKOT0 U MPHUKIIAJHOTO XapaKTepa
HOIIK-1.3. Mcnonp3yet 3HaHUS MaTEMAaTHKH, GU3UKH U XUMHH TIPH PEHICHUH MPAKTHYECKHUX 3a1a4
HOIIK-1.4. BrageeT MaTeMaTHYECKUM aIIapaToM JUIS ONUCAHUS, aHATIN3a, TEOPETHIECKOTO U SKCIIEPUMEHTAIBHOTO HCCIICIOBAHNS M MOJIETTUPOBAHNS (DM3NIECKUX U XUMHUIECKUX CHCTEM, SBICHHUH 1
IIPOLIECCOB, NCTIOIH30BaHMS B 00y4IeHUN M IPO(EeCCHOHAIBHON eI TeTbHOCTH

HOIIK-1.5. Mcnone3yeT 3KCIepUMEHTATLHBIC METO/IbI OTIPEICICHUST (PH3UKO-XMMUYECKUX CBONCTB HUCCIIEIYEMBIX 00BEKTOB

3HaTh:

- OCHOBHBIE METO/IbI U CPEJICTBA IIPOBEICHUS
9KCHEPUMEHTAIBHBIX UCCIECI0BaHNH, CHCTEMBI
cranaaptusanuu u ceprudukarnun (MOIK-2.4).

— Croco6b1 00pabOTKH 1 MPECTaBICHUS TOTYYEHHBIX
JAHHBIX U OIIEHKH MOTPEITHOCTH PE3yIbTaTOB U3MEPEHHUI
(MOIIK-2.6).

OTCYTCTBUE YCBOCHUS
3HAHUH

Henocratouno YBEPECHHO
TTOHUMACT U MOXKET
O0OBACHATH TMOJIY4YE€HHBIC
3HaHUsA

Ha moctarouHo BeICOKOM
YPOBHE INIOHUMAECT U MOXKET
0OBSCHATH TOJIYYCHHBIC
3HaHUA

OTIUYHO TOHUMAET K
MOXET OOBACHITE
MOJYYCHHbBIC 3HAHHUS,
JIEMOHCTPUPYET
CaMOCTOSITENTBHYIO
MO3HABATEIbHYIO
JIEATENLHOCTD

Kontpons nocenienus
JIEKIIUH.

Kontposs yuactus B
JUCKYCCHAX Ha
JIEKLUSIX.

[IpoBepka KOHCIIEKTOB
JIEKIIUH.
Tectupoanue.
ITpomexyTounas
aTTeCTalysL.

YMmern:

— [IpumensTs GpyHIaMEHTAIBHBIE 3aKOHBI IPUPOJIBI U
MaTeMaTU4YEeCKUEe METOABI [UIsl pellieHUs 3a/1a4
TEOpPEeTHUECcKoro U npukiagHoro xapakrepa (MOIIK-1.1,
HOIIK-1.2 n UOIIK-1.3).

- OnuceIBaTh, aHATM3UPOBATH, TIPOBOANUTH TEOPETHUECKHUE H
9KCTIEpUMEHTAIIbHBIE HCCIICOBAHNS. MOJECIHPOBATH
XMMHYECKHE CUCTEMBI, SIBICHUS U MPOIECCHI B
npodeccuonanbHoit nesrensHocTH (MOIK-1.4).

— IIpuMeHATh 3KCIIepUMEHTANIbHBIE METO/IbI ONIPEJCICHUS
(M3MKO-XUMHUYECKHX CBOMCTB HCCIIELyEeMbIX 00BEKTOB
(UOIIK-1.5).

He nemonctpupyer
YMEHHS

He yBepenno
JIEMOHCTPUPYET YMEHHUS

JloCTaTOYHO yBEPEHHO
JEMOHCTPUPYET YMCHHUS

OTINYHO AEMOHCTPUPYET
YMEHUs

BeIimonHeHue 1 3amura
n1ab0paTopHBIX padoT.
BrinonHenue u 3amura
NPaKTUYECKUX 3aaHUH.
TectupoBanue
[IpomexyTouHnast
aTTeCTalusl.

Baaners HaBbIKaMu:

— [POBCACHUS SKCIICPUMECHTAJIbHbBIX HCCHeﬂOBaHHﬁ, CHCTEMBI
cranpaptusanuu u cepruduxanuu (MOIK-2.4).

— 00pabOTKH ¥ NIPEACTABICHHS MOTYyYEHHBIX JaHHBIX U
OIIEHKH MOTPEIIHOCTH pe3ynbTaroB m3MepeHuil (MOIK-
2.6).

He nemonctpupyer
HaBbIKH

He yBepenno
JIEMOHCTPHUPYET HABBIKH

JloCTaTOYHO yBEPEHHO
JEMOHCTPUPYET HaBBIKU

OTIUYHO AEMOHCTPUPYET
CaMOCTOSITE/IbHbIC HABBIKU

BeinonHeHnue u 3amuTa
71a00paTOPHBIX padoT.
Brinonnenue u 3amura
MPAKTUUECKUX 3aJaHUMH.
TectupoBanue
IIpomexyTounas
aTTeCTaLUsL.




[Tnanupyemble pe3yabTaTsl 00ydeHus

Kpurepun onieHnBaHus pe3yIbTaToOB

1 kpuTepuii — OTCYTCTBHE

YCBOCHHUS
«HEYIOBJICTBOPHTEIEHO»

2 KpUTEpHii — HE TIOJTHOE
yCBOEHHE
«yJIOBJIETBOPHUTEIBHO»

3 KpuTepHil — Xopouree
YCBOEHHE «XOPOLIO»

4 KpUTepHUil — OTINYHOE
YCBOEHHUE «OTIIMYHO»

MeTO}ILI OLICHHUBAHUA

OIIK-2. CiocoGeH caMOCTOSATEIbHO IIPOBOANTD IKCIEPUMEHTAIBHBIC UCCIICIOBAHMS M HCII0JIB30BAaTh OCHOBHBIE IPUEMBI 00paOOTKHU U MPEACTABICHHS ITOJYYECHHBIX JaHHBIX
HOIIK-2.1. HaxoauT ¥ KpUTHYIECKH aHAIU3KPYeT HHPOPMALIUIO, HEOOXOAUMYIO IJIsl PEIICHHUS TOCTABICHHOMN 331341
HOIIK-2.2. PaccmaTpuBaeT BO3MOKHBIE BAPUAHTHI PELICHUS 3aJa4H, OLICHUBAs MX JOCTOMHCTBA U HEJOCTATKU
HOIIK-2.3. dopmynupyeT B paMKax MOCTABICHHON IIETIH MIPOEKTA COBOKYITHOCTh B3aMMOCBS3aHHBIX 33/1a4, 00ECIICUMBAIOLINX €€ TOCTIKCHHE
HOIIK-2.4. Mcrone3yeT OCHOBHBIE METOABI M CPEIICTBA IIPOBEACHHUS SKCIIEPUMEHTAIBHBIX HCCIEA0BAHUHN, CHCTEMBI CTAHAAPTH3AINU U CePTHHOUKALIIH
HOIIK-2.5. OnpexnensieT 0xugaeMble pe3yJibTaTbl peLICHUs BbIICICHHBIX 33124
HOIIK-2.6. Brageer crioco6amu 00pabOTKH U IIPeCTaBICHUS OJIyYEHHBIX JAHHBIX U OLIEHKH IOTPEITHOCTH Pe3yIbTaTOB U3MEPEHHI

3HaTh:

— OCHOBHBIE METOJIBI M CPEJICTBA MPOBEIICHUS
OKCIIEPUMEHTAJIbHBIX PICCJ'IG)IOBaHI/H\(’l, CHCTEMBI
cranpaptusanuu u cepruduxanun (MOIMK-2.4).

— Cr1oco6b1 00pabOTKH 1 MPECTaBICHHUS MTOTYYEHHBIX
JAHHBIX U OIIEHKH MOTPEITHOCTH Pe3yIbTaTOB U3MEPEHHI
(MOIIK-2.6).

OTCYTCTBUE YCBOCHUS
3HAHUH

Henocratouno YBEPECHHO
IIOHUMACT U MOXKET
OOBSACHATH IOJIY4YCHHBIC
3HaHUsA

Ha mocrarouno BeicOKOM
YPOBHEC IIOHUMACT U MOXKET
00BSCHATH NOJIYYEHHBIC
3HaHUA

OTIUYHO TIOHUMAET K
MOXET O0BACHITE
MOJY4YCHHbBIC 3HAHHUS,
JIEMOHCTPUPYET
CaMOCTOSITENIbHYO
MO3HABATEIbHYIO
JIEATENBHOCTD

KonTtpons nocemenus
JICKIUH.

Kontposb yuactus B
JIUCKYCCHUAX Ha
JIEKLUSIX.

[IpoBepka KOHCIIEKTOB
JIEKIIUH.
Tectupoanue.
IIpomesxyTounas
aTTeCTalysl.

Ymerb:

— HaxoauTh ¥ KpUTHUYECKH aHATM3UPOBATh HHPOPMAIIHIO,
HEeoOX0oauMyIo 1J1s pemeHus nocrasieHHoi 3agaun (MOIIK-
2.1).

— PaccmatpuBaTh BO3MOKHBIE BAPHAHTHI PEIICHHS 3a1a4H,
OIICHMBATH UX AocTonHCTBa U HepocTatku (MOIIK-2.2).

— GopMynupoBaTh B paMKax IMOCTaBICHHOW eI MPOCKTa
COBOKYITHOCTh B3aUMOCBSI3aHHBIX 3a]1a4, 00CCIICUHBAIOIIAX
ee nocrikenne (MOITK-2.3).

— Hcnosp30BaTh OCHOBHBIC METOJIBI M CPEICTBA MTPOBEICHHUS
OKCIICPUMECHTAJIbHBIX HCCHeﬂOBaHHﬁ, CHCTEMbI
cranpaptusanuu u cepruduxanuu (MOIMK-2.4).

— OmpenensaTs 0XKUIaeMbIe Pe3yIbTaThl PEIICHHS
BbiieaeHHbIX 3a0a4 (MOIIK-2.5).

He nemoncrpupyer
YMEHHS

He yBepenno
JIEMOHCTPUPYET YMEHHUS

JloCTaTO4YHO yBEPEHHO
JEMOHCTPUPYET YMEHHUS

OTINYIHO AEMOHCTPHPYET
YMEHUs

Brinonnenue u 3amura
71a00paTOPHEIX PadoT.
Beinonsenue u 3amuTa
MPaKTUYECKUX 3aJaHUH.
TectupoBanue
[IpomexyTouHnast
aTTeCTalus.

Buaaaers HaBBIKaAMu:

— OCHOBHBIMH METOIAMH H CPECTBAMH IIPOBEACHHUS
9KCTICPUMEHTAIIbHBIX UCCIICIOBAHNH, CHCTEMBI
cranpaptuzanuu u ceprudpuxanun (MOIK-2.4).

— Crioco6amu 06pabOTKH ¥ IIPEICTaBICHUS HOTyYEHHBIX
JTAHHBIX U OLICHKU IIOIPELIHOCTU pe3yIbTaTOB U3MEPEHUI
(MOIIK-2.6).

He nemoncrpupyer
HaBBIKH

He yBepenno
JEMOHCTPUPYET HaBBIKA

JlocTaTo4HO YBEPEHHO
JEMOHCTPUPYET HaBBIKA

OTIUYHO AEMOHCTPHPYET
CaMOCTOSITE/IbHBIC HaBBIKK

Beinonnenue u 3amura
nmabopaTopHbBIX padoT.
Brmonrenne n 3amuTa
MPaKTUYECKHUX 3aaHHUIL.
TecrupoBanue
ITpomexyTouHas
aTTeCcTalys.




6. YAEBHO-METOJNMYECKOE OBECIHHEYHEHME JIMCIUIIJINHBI

6.1 OcHoBHas TuTEpaTYpa

6.1.1 ApxumnoBa A.B. O0mas xumusa. Yacte I: YueOnoe mocodbue / A.B.Apxunosa. — H.Hos.:
HI'TY, 2015.- 15 c.

6.1.2 T'muaka H.JL. O6mas xumus: yue6. nocobue mis By3os / HJL I'muuka. — M.: KHOPYC,
2013.-752c.

6.1.3 Apxunosa A.B. Xumuueckas KHHETHKa U paBHOBecHe: yueO. mocodue. I'pud YC HI'TY —
H. Hosropoa, HI'TY, 2010. - 261 c.

6.1.4. ApxunoBa A.B. PactBopsl: yue6Hoe nocodue. I'pu¢p YC HI'TY — H. Hosropon, HI'TY,
2013. 202 c.

6.1.5. ApxumnoBa A.B. TectoBble 3amanus no xumuu: yde0. nmocobue. I'pudp YC HI'TY — H.
Hosropon, HI'TY, 2010.— 335 c.

6.2 /lonmosiHMTEIbHAS JINTEPATYypa

6.2.1. Kopoun H.B. O6mas xumus: yaeOHuK 11 TexHndecknx BY3o0B. — M.: «Bpicmas mkoiay,
2004. 557 c.

6.2.2. I'opmikoB B.H., Ky3nenos M.A. OcHoBbl dusznueckoit xumun: yueonuk. ['pud MO PO — M.:
«bunom. JIaboparopus 3nanmi», 2010. — 407 c.

6.3 MeToanueckue ykazaHusi, peKOMEHJIAUMHU U IPyrue MaTepuaJibl K 3aHATHAM

6.3.1. MeTtoauueckue peKOMEHAAlMU 110 OpraHu3aluu ayIuTopHOU paboThl. [IpuHsaTH YueOHO-
MeronndeckuM coetoM HI'TY um. P.E. Anekceesa, npotokon Ne 2 ot 22 anpens 2013 1. DnekTpoHHBII
aapec: http://www.nntu.ru/RUS/otd_sl/ymy/metod dokym obraz/met rekom aydit rab.pdf?20. J[lara
obpamenus 23.09.2015.

6.3.2.. Meronuueckue yKazaHus U 3aJJaHUsl K CAMOCTOSITEIbHOI paboTe MO AUCIUITIIMHE « XUMUSD) IS
OaxkaiaBpoB OYHOM, OYHO-3a04HOM M 3aouyHOU (opm oOyuenus. Apsamac: AIIM HI'TY, 2015, — 92 c,
cocraButenb: ApxunoBa A.B. (mpotokonm Ne 9 or 07 oxtsa6ps 2015). PaszmereHo B JokanbHOW ceTH
Ap3zamacckoro nojgutexaudeckoro nHctuTyTa (unmana) HI'TY um. P.E. Anekceera.

6.3.3. Meronnyeckue yka3aHus U 3a/1aHUs K MPAKTUYECKUM 3aHATHAM 10 JUCLUIUINHE «XUMUS
U1l 6aKajaBpOB OYHO M OYHO-3a04HOW (opm oOyuenus. Apsamac: AIIMA HI'TY, 2015, — 18 c.,
cocraButenb: ApxunoBa A.B. (mporokosn Ne 13 ot 07 nekaOps 2015). PazMenieHo B JIOKaJbHOW CETH
Ap3zamacckoro nmoymrexuudeckoro naetutyTa (pummana) HI'TY um. P.E. Anekceesa.

6.3.4. ApxunoBa A.B. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKLIMU: METOJNYECKUE yKa3aHUS K
MPaKTUYECKUM paboTaM A CTYIEHTOB BceX crmernuanbHocTeil u ¢opm obydenus. — H. Hosropon,
HI'TY, 2007.-36c.

6.3.5. ApxunoBa A.B. DHepreruka XHUMHUYECKUX pEaKIUi: METOJUYECKUE YKa3aHUi K
1a00paTOpHEIM paboTaM JJisi CTYACHTOB BCEX CIEIUalbHOCTeW u ¢dopm oOydenus. — H. Hosropon,
HI'TY, 2006. 45 c.

6.3.6. Apxunosa A.B. DieKTpoXuMus: METOINYECKHE YKa3aHU Ul IPOBEACHUS J1a0. 3aHATHH 110
Kypcy «Xumusi». — Apzamac, 2010. — 36 c.

6.3.7. Apxunoa A.B. OOmme npaBuia NoBeAeHHS U PabOThI B XUMHYECKOH J1aOOpaTOpHUH:
METOAMYECKUE YKa3aHUs JJIs MPOBEACHUS J1a0. 3aHATHH 10 Kypcy «Xumus». — Ap3amac, 2011. — 18 c.

6.3.8. ApxunoBa A.B. Xumuueckas KMHETHKa M PAaBHOBECHE yKa3aHUs JJIs NPOBEACHHUSA JIal.
3aHATHI M0 Kypcy «Xumus». — Ap3amac, 2017. — 36 c.

6.3.9. Meronuyeckne ykazaHus M 3a/laHus K JIAOOPATOpPHBIM paboTaM MO JUCHUIUINHE « XUMUS) IS
0akajaBpoOB OYHOM, OYHO-3a04HON M 3a0uHOU ¢opm oOyuenus. Apsamac: AIIM HI'TY, 2015, — 24 c.,
cocraButenb: ApxunoBa A.B. (mporoxom Ne 9 ot 07 okrsaOps 2015). PazmemeHno B JOKambHOW CETH
Ap3amMaccKoro moymTeXxaudeckoro nHetutyTa (prumuana) HI'TY um. P.E. Anekceesa.

6.3.10. ApxunoBa A.B. Xumuueckas KUHETHKAa W PABHOBECHE YKa3aHUS K MPAKTHYECKUM
3aHATHUSM M0 AUCHUIUIMHE «XuMUs». — Ap3amac, 2012. —23 c.


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

7. THOOPMAIIMOHHOE OBECIIEYHEHMUE JIMCHUIIJIMHbI

7.1 Ilepeuennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKALMOHHOMN ceTH
«HTEpHET», HEOOXOAUMBIX /JIs1 OCBOCHUS TUCIHUNIMHBI (MOIYJIfA), BKJIIOYAA JJIEKTPOHHBIE
0nGIMoTEeYHbIe 1 HH(POPMALMOHHO-CIIPABOYHbIE CHCTEMbI

7.1.1 DnexTpoHHO-OMOMMOTeYHass cuctemMa wuzaarenbctBa  «IPRbooksy. Pexum mocrtymna:
www.iprbookshop.ru.

7.1.2 DnexkTpoHHO-OMONMOTEYHass  cucTeMa  m3gaTenbcTBa  «Jlawpy. Pexxum  mocrymna:
https://e.lanbook.com.

7.1.3 DnextpoHHas Oubnuoreka HayuyHblx mnyOnukamuii «eLIBRARY.RU». Pexum nocryna:
http://elibrary.ru.

7.1.4 Hayunas ANEKTPOHHAs 6ubanoTeka «KubepJlennnkay. Pexum JocTymna:
https://cyberleninka.ru/.

7.1.5 Chem Office 6.0. Ilouck xumudeckoil wuHpopmanuu B HWHTEepHETE, BO3MOKHOCTDH
npocmotpa 3D-cTpyKTyp Ha caidTax.

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 IlepeyeHb JIMIEH3MOHHOIO M CBOOOJAHO PACIPOCTPAHAEMOIO IPOrPAMMHOIO
o0ecrieyeHHsi, B TOM 4YHcCJIe OTE€4eCTBEHHOr0 NMPOM3BOACTBA HEOOXOAMMOro AJsl OCBOCHUSI
AUCHUTLTHHBI

He HCIOJIB3YCTCA.

8. OBPA3OBATEJIBHBIE PECYPCBI J1JIs1 HTHBAJINJIOB U JIUIL] C OB3

B tabmume 8.1 ykazaH mepedeHb O00pa30BaTENbHBIX PECYpCOB, HMEIOMMX  (OPMBI,
alalTHPOBAHHBIC K OTPAaHUYCHUSAM 37I0POBbBsSI, a TAK)KE CBEICHMS O HAIMYUH CIIEIUATIBHBIX TEXHHYECKUX
cpeacTB 00yueHHsI KOJUIEKTUBHOTO M MHAMBUYaJIbHOTO IOJIb30BaHUSL.

Taommma 8.1 — O06pa3oBaTebHBIC PECYPCHI I MHBAIMIOB U jinil ¢ OB3

[Tepeuenn oOpa3oBaTEIBLHBIX PECYPCOB, CBelleHUs 0 HATMYHY CIIENUATIBbHBIX TEXHUYECKUX
MPUCTIOCOOIEHHBIX JJIS UCTIOIb30BAHUS CpeACTB OOYUECHHS KOJUIEKTUBHOTO U MHAUBUIYAJTIHOTO
uHBagIuaaMu u aunamu ¢ OB3 OJIL30BAHUSI
CrenmmansHoe MoominsHoe npuinokenue IPR BOOKS
9BC «IPRbooks»
WV-Reader
CuHtesatop pedr, KOTOPBIM BOCOPOU3BOIUT TEKCTHI
9BC «Jlanp» P pedtt, p p
KHHUT ¥ MEHIO HaBUTAI[UU

9. MATEPUAJILHO-TEXHUYECKOE OBECIEYEHUE, HEOBXOIUMOE ISl
OCYULIECTBJIEHUSI OBPA30BATEJBHOI'O MTPOLIECCA MO
JTUCHMUIIIUHE (MOYJIIO)

VYyebHble ayIUTOpPUM ISl TPOBEIACHUS 3aHATHM MO0 JUCHUIUIMHE (MOJYJI0), OCHAIIECHBI
000py/IOBaHUEM U TEXHUYECKUMHU CPEICTBAMHU OOYUCHHS.

B ta6nune 9.1 nepeuncieHsr:

- yueOHbIE ayJUTOPUM JJIsi TPOBEICHUS ydYeOHBIX 3aHITHH, OCHAIICHHBIE O0OPYIOBAaHHEM U
TEXHUYECKUMHU CPEJICTBAMU O0yUEHUS;
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- IOMELIEHUS I CaMOCTOSITEIbHOIN pabOThl 00yUYaOLINXCs, KOTOPhIE OCHALIEHbI KOMITBIOTEPHOI
TEXHUKOW C BO3MOXKHOCTBbIO TNOJKIIOUeHUs K cetu «VHTepHer» u oOecredyeHHeM JOCTyla B
JIEKTPOHHYI0 HHPOPMALIMOHHO-00pa3oBartenbHyto cpeny AIIM HI'TY.

Tabmuna 9.1 — OcHaEHHOCTh Ay IUTOPUNA U TTIOMEIICHUH JIs1 TPOBEACHUS 3aHATHI U CAaMOCTOSITETHHOM
a0OTBI CTYJICHTOB IO JTUCIUILIAHE (MOJIYIIIO)

HanmenoBanue ayauropuii n
IIOMEILEHUN 7151 IPOBEACHUS 3aHIATHH U
CaMOCTOSITEIbHOU PabOThI

OcHalIeHHOCTh ayIMTOPUM U MOMEIIEHUHN 11 POBECHUS
3aHATUN U CAMOCTOSITENILHOM PaboThI

Huctunnstop, Becet BCT-150, konopumeTtpst (6 mrT.),

PMC Ne4 «pH - wmerpus», PMC Ne7 «Kuneruka 2»,
o0opynoBanue ansi  «DIEKTPOXUMHUM»:  BBIIPSMHUTEIb,
103 - JIabopatopust XuMmuu anekTponusepsl (3 mr.), [lorenunocrar-ranpBanoctar «P-8»
r. Ap3amac, yn. Kanununa, nom 19 («P-8S»), MarautHas wmemanka [19-6100, 3Snextpox
rpaduroBslit, dnextpos cpaBHeHus JCCP-10101,
OCCP-10102, Dnextpol peaOKCMETPUYECKHUM IIaTUHOBBIN
OPII-101, mTaTuBbI C OFOpPETKAaMU JUIsl TATPOBAHUS (4 1IT.)

316 - KaOuneT caMOIIOATOTOBKH pabouux MecT cTyaeHTa — 26 mT;
CTYJICHTOB 1K, ¢ BeixomoMm Ha teneBuzop LG - 1 mT.
r. Ap3amac, yi. Kanuauna, gom 19 IIK ¢ nogkioYeHHEM K HHTEPHETY -SIIT.

10. METOJAMYECKHME PEKOMEHJALIUU OBYYAIOIMMCSI IO OCBOEHUIO
JUCHUILIMHBI (MOIY.JI5T)

10.1 OOmme MeTOoAMYECKHE PEKOMEHAAUMH 51 O00y4aroUuXcsi 10 OCBOCHHUIO
AUCHMILIMHBI, 00pa3oBaTe/IbHbIe TEXHOJIO0T MU

JlucuuIuinHa peanu3yeTcs IMOCPEACTBOM IPOBENCHHMS KOHTAKTHOM paboThl ¢ 00ydarolmMMUCS
(BKJTIOUAs IPOBEJICHUE TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH), CAMOCTOSITEIbHOIN paboThl 00yUaromUXCs U
IIPOMEKYTOUYHOM aTTECTALUH.

KonrakTHass paboTa mnpoBOAMTCS B ayAUTOPHOW U BHEAyAUTOPHOH ¢opme, a Takke B
9JIEKTPOHHOU WH(GOPMAIMOHHO-00pa3oBaTebHON cpene uHCTUTyTa (mamee — OWOC). B cmyuae
MPOBECHUSI YacTU KOHTAaKTHOH paboTsl mo aucuuiuinHe B DMOC (B COOTBETCTBHM C pPAaCIUCaHUEM
y4eOHBIX 3aHSATHI), TPYJ0EMKOCTh KOHTAaKTHOM padoTta B DMOC sKkBUBalieHTHA ay IUTOPHOU padoTe.

[Ipu nmpenogaBaHMK TUCHMIUIMHBI «XHUMHUS», HCIOJIB3YIOTCS COBPEMEHHBIE 00pa3oBaTelbHBIC
TEXHOJIOTHH, MO3BOJISIOIINE IOBBICUTh AKTHMBHOCTb CTYJIEHTOB IIpU OCBOCHHMM MaTepHuaja Kypca Hu
MPEJOCTaBUTh UM BO3MOXKHOCTH A (PEKTUBHO PEaNTn30BaTh YaChl CAMOCTOSTEILHON pabOTHI.

Bech nexnnoHHBINM MaTepuan Kypca HaxoauTcsi B cBoOogHOM goctyrie B cucteMe MOODLE nHa
CTpaHHIle Kypca «XUMHs» M MOTYT ObITh NpopaOOTaHbl CTYJEHTAaMH [0 YTEHHUS JIEKUUH B XOJe
CaMOCTOSITENIbHON paboThl. ITO JaeT BO3MOKHOCTh OOCYAUTh MaTepHall CO CTYACHTAaMH BO BpeMs UTEHUS
JIEKIUH, aKTUBUPOBATh UX ACSITEIBHOCTD [P OCBOCHUM MaTepHala.

Mertoanyeckre pPEKOMEHJAlUMM K BBIIOJIHEHUIO JIA0OOPATOPHBIX M NPAKTUYECKUX 3aHATUN
HaxoauTcsi B cBoOoHOM aoctyne B cucteMe MOODLE Ha cTpanuie Kypca « XUMHs» U UCTIOIb3YIOTCS
CTYACHTaMHM Ul OJrOTOBKH U BBIIIOJHEHHUS 33JaHUH Ha COOTBETCTBYIOIUX 3aHATHIX.

Ha gnexkumsax, mabopaTOpHBIX W MPAKTHYECKUX 3aHATUSAX PEATM3YIOTCS HHTEPAKTUBHBIC
TEXHOJIOTHH, MPUBETCTBYIOTCS BOIPOCHI M OOCYKICHHS, MCHOIb3YeTCsl JIMYHOCTHO-OPUEHTUPOBAHHBII
MOJIX0/1, AMCKYCCHOHHBIE TEXHOJIOTHUH, TEXHOJIOTUU pabOThl B MaJIbIX TPYMIIax, YTO MO3BOJISIET CTYJCHTAM
MIPOSIBUTH €051, MOTYYUTh HABBIKK CAMOCTOSATEIBHOIO H3YUYEHHs MaTepualla, BEIPOBHATh YPOBEHb 3HAHUI
B IpyIHIeE.

Bce Bompochl, BO3HUKIIINE MPH CaMOCTOSITENIbHON paboTe Haja JOMAIIHUM 3aJaHHeM, MOAPOOHO
pa3buparoTcs Ha MPAKTUYECKHX 3aHATHAX W JIeKIMAx. [IpoBoasTcs WHAMBUIYalbHblE M TPYHIIOBBIE
KOHCYJIbTAIllMM C MCIIOJIb30BAaHMEM, KAaK BCTPEY CO CTYJ€HTaMH, TaK U COBPEMEHHBIX MH(OPMAalOHHBIX
TEXHOJIOTHH, TaKuX Kak (GopyM, 4aT, BHyTpeHHss anekTponHas noura CJJO MOODLE.
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WNuunuupyeTcsi akTUBHOCTh CTY/ICHTOB, MOOUIPAETCs 3aJaHKe JIIOOBIX BOMPOCOB IO MaTepuay,
MIPAKTUKYETCS] HHIUBUAYaTbHBIA OTBET HA BOMPOCHI CTYICHTA.

J71g OlleHKU 3HAHUM, YMEHUN U YPOBHSA CPOPMUPOBAHHOCTH KOMIIETEHIIMU B MPOIIECCE TEKYIIETO
KOHTPOJISI IPUMEHSETCS] CUCTEMa KOHTPOJIS ¥ OLIEHKH YCIIEBAEMOCTH CTYJICHTOB, MPEJICTaBIIicHHAs B TaOII.
5.1. TIpomesxyTouyHas aTTecTanus MPoBOAUTCS B (hopMe IK3aMeHa C MCIOIb30BAaHHEM CHCTEMbI KOHTPOIIS
Y OIICHKH YCIIEBAEMOCTH CTYICHTOB, MPEACTaBICHHOM B Ta0d. 5.2 u 5.3.

10.2 MeToan4yeckue yKa3aHus sl 3AaHATHH JEKIUOHHOI0 THIIA

JlekIMOHHBIA KypC TMpeanojiaraeT CHUCTEeMaTU3UPOBAHHOE H3JI0KEHUE OCHOBHBIX BOIIPOCOB
TEMaTHUYECKOro IiaHa. B XoJe JEeKIMOHHBIX 3aHATUN PaCKpBIBAIOTCS 0a30Bble BOMPOCH B paMKax
KOKIOW TeMbl AUCHMIUINHBL (cM. Tabm. 4.1, 4.2). O0603HAYaAIOTCSl KIIOYEBBIC ACTEKTBI TEM, a TaKXKe
JIeJIal0TCs aKIEHThl Ha HanboJee CI0KHBIX M BaXKHBIX MOJIOKEHUSX U3yd4aeMoro MaTepuaia. Marepuaisl
JICKITUH SBISIOTCS OCHOBOM /ISl TOJATOTOBKH OOYYAIOIIMXCS K TAOOPATOPHBIM U IPAKTHUECKUM 3aHITHIIM
W BBIMOJHEHHS 33JaHUA CaMOCTOSTENBHON pPAa0OTHI, a TaKKe K MEPONPHUSATUSM TEKYIIEro KOHTPOJIS
YCIEBAEMOCTHU U TPOMEKYTOUHOM aTTECTAIlUU IO IUCLIUILINHE.

10.3 MeTtoanueckue yKa3aHusi 10 OCBOCHHUIO JAUCHMIUIMHBI Ha Ja00paTOPHBIX
padorax

IToaroToBKy K Kaxao0i 1a00paTOpHOIl paboTe CTYIEHT JOKEH HayaTh ¢ O3HAKOMIICHUS C IJIAHOM
3aHATHSA, KOTOPBIM OTpa)KaeT COJEp)KaHUE NpPeUIoKEHHOM Tembl. Kaknass BelmonHEHHas paboTa c
0(hOpPMIIEHHBIM OTYETOM M MOJUIEXKUT 3aLIUTE Y IPENoaBaTes.

[Tpu ouleHuBaHUM TA0OPATOPHBIX PAOOT YUUTHIBACTCS CIIEIyIOIIEE:

- KQUeCTBO  BBINIOJIHEHUS  JKCHEPUMEHTAJIbHO-NPAKTUUECKOM 4YacTM paboThl M CTENEHb
COOTBETCTBUS PE3yJIbTAaTOB paOOTHI 33JaHHBIM TPEOOBAHUSIM;

- Ka4ecTBO opopMiIeHHUS OTUETA 10 padoTE;

- Ka4€CTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOIPOCHI IIPH 3aILUTE paOOTHI.

Mertoanyeckre peKOMEHAaluu K BBIIOJIHEHUIO J1a0OpaTOPHBIX pabOT HAaXOAMUTCS B CBOOOJHOM
nocryne B cucteme MOODLE Ha crpanuue kypca «XUMHsD» U HCIOJB3YIOTCS CTYACHTaMHU JUIsl
MOJITOTOBKH U BBIIIOJHEHU 3aJJaHUH B COOTBETCTBUHM € Y4EOHBIM INIAHOM U PaCUCAHUEM 3aHATHI.

10.4 MeToauueckue YKazaHuss 10 OCBOCHHIO OUCHHUIUVIMHBI Ha MNPAKTHYE€CKHX
3AHATHUAX

[TpakTudeckue 3aHATHS TPEICTABISIIOT COOOW JETANM3AIMIO JICKIIMOHHOTO TEOPETHYECKOTO
MaTepuala, IpOBOIATCS B IEJISIX 3aKPEIUICHUsT Kypca M OXBaTBIBAIOT BCe OCHOBHBIC pasfieiibl. OCHOBHOM
(dhopMoiil TpoBeIeHUS MTPAKTUIECKUX 3aHATHH SBISIETCS 00CyXIeHUue Hanbosee MPOOIEMHBIX U CIIOKHBIX
BOIIPOCOB T10 OT/ICIBHBIM TEMaM, a TAK)KE pEIICHUE 3a/1a4 U pa30op MPUMEPOB B Ay JUTOPHBIX YCIOBUSIX.

[TpakTudeckue 3aHATH 00CCIICUNBAIOT:

- IPOBEPKY U YTOYHCHUE 3HAHMM, TIOJTyYCHHBIX Ha JICKIIUAX;

- pa3BUTHE YMEHHI M HaBBIKOB JTUCKYCCHOHHOTO OOCYKICHHSI BOIIPOCOB IO Y4EOHOMY MaTepHary
JMCHIUIUIMHBI U PEIICHUS 3a/1a4 [0 OCHOBHBIM pasJiesiaM Kypca,

- TOJBEACHHE WTOTOB 3aHATHA (pe3ysibTaThl TECTUPOBAHUS, TOTOBHOCTH OTYETOB IIO
MPAKTUYECKUM 3aHSTHSIM, TOTOBHOCTh JOMAIIHWX 3aJaHUW, BBITIOJHEHHBIX B XOJI€ CAMOCTOSTEIHHOMN
paboThI).

Metoanyeckre peKOMEHIAIUK K BBITIOJIHEHUIO MPAKTHYECKUX 3aJJaHUH HaXOJUTCS B CBOOOJHOM
JOCTYI€ W HWCHONB3YIOTCS CTYJISHTAMH JUIsl TMOATOTOBKM WM BBHITIOJHEHHS 3aJaHUN B COOTBETCTBUU C
y4eOHBIM TUTAHOM U PaCIIHCAHUEM 3aHSITHH.

10.5 Mertoanyeckne yKa3aHusi 10 CAMOCTOATEIbHOI padoTe 00yyaromuxcst

CamocrodrenbHas paboTa obecreunBaeT MoJAroTOBKY 00ydaroierocs K ay IMTOPHBIM 3aHATHIM U
MEpONPUATUAM TEKYLIErO0 KOHTPOJsS M IPOMEKYTOYHOM aTTeCTaluy 10 H3y4aeMOW JUCLUIUIMHE.
Pe3ynbraThl 3TOW MOATOTOBKH MPOSBISIOTCS B AKTUBHOCTH OOYYAIOIIEroCs Ha 3aHATHUAX U B KaueCTBE
BBIIIOJTHEHHBIX MPAKTUYECKUX 3a/laHui U IpYruX (OpM TEKYIIEro KOHTPOJIS.

B mpouecce camoctosTensHOH pabOThl PEKOMEHIyeTCs MpOopadOTKa MaTepuanoB JIEKIHUH 110
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KaX/10l1 MpOHJIeHHON TeMe, a TakKe M3yuyeHHe OCHOBHON yuyeOHOH M crnpaBOuYHO-OMOIMorpaduyeckoi
JAUTEpaTyphl, IPEICTaBICHHON B pasene 6.

JUisi BBITOJIHEHUSI CaMOCTOSITENbHON paboThl NpU U3YyYEHUM JUCLHUIUIMHBI CTYJIEHTBI MOTYT
HCIIOJIb30BaTh CIELMAIN3UPOBAHHbIE ayIuTOpun (cM. Tadi. 9.1), 06opyI0oBaHHE KOTOPBIX 00ECIIeUMBAET
J0CTyn 4epe3 VIHTepHET K »HIEKTPOHHOM HH(OPMaMOHHO-00pa30BaTeNbHON Cpele WHCTUTYTa U
ANEKTPOHHONW OMOIMOTEYHOM cHucTeMe, TI/le pacHojaraiTcs Yy4yeOHble U yueOHO-METOJUYECKHe
MaTepHalibl, KOTOpbIe MOTYT ObITh HCIIOJIb30BAHBI [l CAMOCTOSATENILHOW PaOOTHI.

Jyist o0ydaromuxcst Mo 3a09Hoi hopMe 00yUeHUs] CaMOCTOSTeIbHAs pabdoTa SIBISICTCS OCHOBHBIM
BUJIOM Y4eOHOH 1eATEIbHOCTH.

10.6 MeToauueckue yKa3aHusi 0 06ecneYeHHI0 00Pa30BaTeILHOTO MpoIecca

1. Metoanueckue peKOMEHIAIMHM 10 OpraHM3aluu ayIUTOpHON paboTel. [lpuHATEI YueOHO-
metoauueckum coBetoM HI'TY um. P.E. AnekceeBa, npotokosn Ne 2 ot 22 anpens 2013 r. D5eKTpOHHBIN
aapec: http://www.nntu.ru/RUS/otd_sl/ymy/metod dokym obraz/met rekom aydit rab.pdf?20. Jlara
obpamenus 23.09.2015.

2. Meroauueckue peKOMEHJAIMK 110 OpraHu3alMy U TUIAHUPOBAHHUIO CAMOCTOSITEIILHON pabOThI
cTyneHToB 1o aucuuruiae. [Ipuuater YueOHo-metommyeckum coBetoM HI'TY um. P.E. Anekceesa,
mporokon Ne 2 ot 22 ampens 2013 1. DnextponHwni azapec:  http:/www.nntu.ru/RUS/otd sl
/ymy/metod dokym obraz/met rekom_organiz_samoct rab.pdf?20. JTara o6pamenus 23.09.2015.

3. YueGHoe nmocobue «IIpoBefeHne 3aHATHI ¢ MPUMEHEHHEM WHTEPAKTHUBHBIX (OPM U METOIOB
o0ydeHUs, Epmakona T.N., NBamkun ET., 2013 T. DIIEeKTPOHHBIN azpec:
http://www.nntu.ru/RUS/otd_sl/ymy/metod dokym_ obraz/provedenie-zanyatij-s-primeneniem-
interakt.pdf. [lata o6pamenns 23.09.2015.

4. YyeOnoe mocobue «OpraHusanusi ayAUTOpPHOW pabOThl B 00pa3oBaTENbHBIX OPraHU3ALUSAX
BbIcIIero  oOpaszoBanus»y, WMBamkun E.I'., JXXykxosa JLIL., 2014 1. DnekTpoHHBIH ajapec:
http://www.nntu.ru/RUS/otd_sl/ymy/metod _dokym obraz/organizaciya-auditornoj-raboty.pdf. Hara
obpamenus 23.09.2015.

5. Meroauyeckre peKOMEHIAIWU N0 OPraHU3alUU U TIAHUPOBAHUIO CAMOCTOATENBHON paboThI
cTyAaeHToB no aucuuiiuHe. [Ipunsatel Yueneim CoBeToM Ap3aMacCKOro MOJMTEXHUYECKOTO MHCTUTYTA
(pmmmana) HI'TY um. P.E. AnekceeBa, mpotokon Ne 9 ot 11 nmexabpp 2014 r. Pa3mermiensl Ha caiite
Ap3zamacckoro nosmrexuudeckoro nueruryta (ummana) HI'TY um. P.E. Anekceesa.

6. MeTtoauueckue yKazaHUS IO OICHHBAHUIO C(POPMHUPOBAHHOCTH KOMIETEHUUH TUCIMIUIMH
ydeOHOro 1uIaHa (pacCMOTpeHBI Ha 3acemaHud  Kadeapbl «OKOHOMHKA W YNPaBICHHE B
mamuHoctpoeHun» AIIM HI'TY um P.E. AnekceeBa mportokon Ne3 or 21 centsiops 2015 ropa,
pa3MenieHsl B okanbHOU cet AIIM HI'TY um. P.E. Anekceea).
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JlonoJIHeHUs ¥ U3MEeHeHHs B padoueil mporpaMme QM CHUIIMHBI
Ha 20 /20 V4. I.

YTBEPX/AIO:
JIMpEKTOp MHCTUTYTA:!

I'ne6oB B.B.

« » 20 T.

B pabouyto mporpaMMmy BHOCATCS CIEIYIONINE U3MECHECHUS:

1)
2)
WIH JISNAeTCs OTMETKA O HEeIleNeCOOOpa3HOCTH BHECCHUS KaKUX-TH00 M3MEHEHHI Ha JaHHBIN Y4eOHbII
roJ
PaGouas nmporpamma nepecMoTpeHa Ha 3acelaHuu Kadeapbl, IPOTOKOI OT No
3aBenyromnuii kageapoit
(noonucs) (®HUO)
YrBepxxkaeno YMK AIIN HI'TY, nporokosn oT Ne
3am. qupekropa o YP ypeirun A.1O.
(noonucs)
CornacoBaHo:
Hauansauk YO MenpnukoBa O.10.
(noonucs)
(6 cnyuae, ecnu usMeHeHUs KACAOMCs TUMepamypbl):
3aBenyronas OT/AeI0M OUbInoTeKN Crapoctuna O.H.
(noonucs)
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