MHUHUCTEPCTBO HAYKH M BBICHIET'O OBPA3OBAHMSA POCCUMCKOM ®EJIEPAIINN

denepaibHOE TOCYIAPCTBEHHOE OKO/IZKeTHOE 00pa3oBaTe/ibHOE YUpeKIeHue
BbIclIero oopasosanus «Kabdapaunno-bankapckuii rocy1apcTBeHHbIH YHUBEPCUTET
um. X.M. BepoexoBa» (KBI'Y)

HHCTUTYT XUMHUHU U BUOJIOTUN
KA®EAPA HEOPTAHUYECKOU U ®U3NYECKOU XUMUHN

COT'JIACOBAHO YTBEPXKIAIO
dupexkrop HXub

PykoBoanTenn oﬁeaaoBaTenbﬂoﬁ

7
NporpamMmel 7

~ :
@ ez § 20232, &S

o
A 18

..-\'WCTE!
b uKﬁ54

v
e
[}
|

PABOYASA TIPOI'PAMMA JUCHHUIIJIMHBI (MOYJIS)
«JIEKTPOXUMMUSI OPTAHUYECKNUX COEJJUHEHU»

[To mporpamme MarucTparypbl
Hamnpasnenue 04.04.01 — XUMUA (DJIEKTPOXUMMUA)

Kpanudukanus (CTeneHb) BBITYCKHUKA
Marwuctp

®dopma o0ydeHust
OYHast



Hanpuuk 2023



PaGowas mporpamMma  JOUCHMIUIMHBL  (MOIynst)  «DIEKTPOXUMHUS — OpPraHUYECKUX
coenuaeHui» / coct. [llorenosa J[.JI.— Hanpumk: KBI'Y, 2023. — 27 c.

Pabouas mporpamma mpenHazHaueHa sl CTYJACHTOB OYHOW (OpMBI OOydYeHHs IO
nporpamme maructparypbl HampaBieHus 04.04.01 Xwumus (Onexrpoxumusi) Il cemectpa, 2
Kypca.

PabGouass mnporpamma coctaBiieHa ¢ ydeToM @DenepaqbHOr0 TroCylapCTBEHHOTO
00pa30BaTEeNbHOTO CTaHAApPTa BBICIIETO MPO(ECCHOHAIBFHOTO 00pa30BaHMS MO HANpPaBJICHUIO
MOATOTOBKM MO Iporpamme MmaructpaTypbl HampasieHus 04.04.01 Xwumus (Dnekrpoxumus),
YTBEPKIEHHOTO Npuka3zoM MuHuctepcTBa oOpa3oBanus U Hayku Poccuiickoit denepanuu ot 23

ceHTsiOps 2015 1. Ne1042.



Ors1aBJ/IeHUE

1. Lenb 1 321291 OCBOCHUS JUCITUTITHHBI (MOJTYIISI) . ..vvvvveraeeessaniiitneeeeeaeesssansnssnnneeeeessannsnnnneeeeens 5
2. Mecto puctumuinHbl B CTPYKTYPE OIIOITI BO .....ooviiiicc e 5
3. TpeGoBaHMs K pe3yIbTaTaM OCBOCHUS JUCIATLTHHBI (MOJTYIIT) ...vvvenervrenrreesrreessineesnnnenesnneeennns 5
4. ConeprkaHue U CTPYKTypa AUCUUILIUHBL (MOYJIs1) «DJIEKTPOXUMUS OPraHUYECKUX
L0015 (5351407 > S 7
Tab6nuna 1. ConeprkaHUe JUCTTUTLTAHBL (MOTYIIS) +.vvvveeeeesauustnreneeesessassnsstsseeeeeeesssanssssnsneeeseessnnns 7
Tabmuma 2. O0mas TpyI0eMKOCTb AUCIMIUIMHBI COCTABIIACT 3 3aueTHbIe eaquHuIb (108 qacos)9
BTN 0% 00 r: BRI (53 0805 (0120505 (SR Y2125 6 5 SRR 10
5. OueHouHble MaTepHaIbl Ul TEKYILETO U PYOEKHOTO KOHTPOJIS YCIIEBAEMOCTH .......evvveennes 11
Y IPOMEIKYTOUHOM ATTECTALIMM ....vvvveeeeeessssisssssesesessssssssssssessaesssssssssssssssaseeasssssssnrasaeeeesessssnnnnes 11
OneHOoYHbIE MAaTEPUAIIBI JUIS TEKYIIETO KOHTPOIIS. ..uvvrvreeinrreeeesnnreeeesnnnneneesssnneneessnnneneesnnnneess 11
1.1.1. Bonpocwsi no memam oucyuniutvl « IIEKTPOXUMUS OPTaHUIECKUX COCTUHEHHI ........ 12
5.2.  OrneHOYHBIE MATEPHABI JUTST PYOCKHOTO KOHTPOIISL. .. vvveeerreesnireesireessneesnsneeessnneesnneens 14
5.2.1. Oyenounvie mamepuanvl 0Jist KOHMPOILHOU PADOMIDL. .........eeiiieiiiieeiianaeasassiiiireeeeaaeasans 14
5.2.2.Oyenounvie mamepuanvi: Tunogvie mecmoswle 3a0aAHUS NO OUCYUNTTUHE .........vvveveeeeennnnns 16
«ONeKMPOXUMUS OPSAHULECKUX COCOUHCHUL ...vvveeisereeeesaineeaeaaiseeeeesnstneeeasannneeeesanneeeesnnneeas 16
5.3.  OreHOYHBIC MATEPHAIIBI JIJIS IIPOMEKYTOUHON ATTECTAITH . ¢vvvevvveeeesnrrereessnereneessnsnenss 18
Mertoauueckue MaTepuabl, OMPEACIAIONINE TPOLIEAYPhI OIIEHUBAHUS 3HAHUM, YMEHUH,
HAaBBIKOB M (WJTH) OTIBITA JCSITEITBHOCTH «...uuvvvvvrreeeeeessssssstsseeeaessssssssssssssssasssssssssssssssseesesssssnssnnes 19
6. YueOHO-MEeTOIUIECKOE 00ECTICUECHUE JUCITUTITHHBL (MOTYIIS) 1.vvvvvvrrrreeeeesssiiirnnennneseesssnnnnnns 19
6.1. OCHOBHAS JIATEPATYPA: +vvveeeessiuuurrrrrressesssaassssssseeesssssaanssssssessaessssssnssssssseeseesssnnnsssseseeees 19
6.2. JIOTIOTHUTEITEHAST JIATEPATYPR -+ vvvvvvrrreeesssssssusssereeeesessaanssssssessseessssnnssssssseeseesssnnnsmssmeeeens 20
6.3 TICPUOTMUCCKIEC MBITAHIIS «...eeeieevitveeeeeeeesssassistseeeaaeesessasssbsseeeaeeeaaasssssbbbeeeaeeeeassnnssbbneeeeeeas 20
0.4 THTODHET-PECYPCBI ..vvvvvtteeeeesiasiittrereeseesssssstbtseesaaeesaaaasssbbbbeeeaeeeeassassbbbbeeteeeeeassnnbbbareeeeeas 20
7 MaTtepuaabHO-TEXHUYECKOE 00CCTICUCHUE TUCIIUTIIIIHDB «......vvveieeisiieeeeasnieeaeesnnnneeeesannneeeesnnees 20
TTPUITIOIKEHUE 1. ..ottt e e s e e s e 23
TIPUITIOIKEHUE 2.ttt ettt e e e e e s e e e s e 24
TIPUITIOMKEHIE 3. oottt ettt e et e et e e s e e e s annr e e e e e nnnes 29



1. Heans u 3a1a4u 0CBOCHU S JUCHUNIIMHBI (MOIYJIA)

Henp gucuumiuHel «JIEKTPOXUMMSI OPraHUYECKUX COEAMHEHUN» — BBIpAdOTaTh y
CTYICHTOB CHUCTEMHOE IpPEJCTaBICHHE OO0 3IEKTPOXUMHUYECKUX IPOLECCaX, MPOTEKAIOIIUX C
y4acTHEM OpPraHMYeCKMX BEIIECTB KaKk B pacTBOpe, Tak W B TBepaou (asze, a Takxke
HCIIOJIb30BAHNUE IEKTPOXUMUYECKUX MOAXO0M0B JJIs PEUICHUS NMPUKIAJHBIX 3a/1a4 C y4acTUEM

3TUX 0OBEKTOB.

OcHoBHbBIE 3ajaYd  JUCHUIINIMHBI 3aKI0YaroTCsd B H3YYCHHU OJJICKTPOXUMHUUCCKUX

MPOIIECCOB C YYaCTUEM OPTaHUYECKUX COCTMHEHHUIN 1 METOJIOB UX UCCIIEIOBAHUS.

2. Mecto qucuuniunsl B crpykrype OIIOII BO

JucuumnuHa «OJeKTPOXUMUS OPraHUYEeCKUX COEAMHEHUN» OTHOCHUTCA K BapHaTHBHOMN
yactu brnoka 1, AMcUMIUIMHBI 1O BHIOOPY OCHOBHOW 0Opa3oBaTeNbHOM MpPOrpaMMBbl IO
HanpasiieHn o nmoaArotoBku 04.04.01 Xumus (OnekTpoxXumus).
N3yueHne AUCHUIUINHBI ««DJIEKTPOXUMHUS OPraHUYECKUX COEIMHEHMI») 0a3upyeTcsl Ha CyMMe
3HAHWM, MTOJIyYEHHBIX CTYJCHTAMM B XOJI€ OCBOCHHUA CIEAYIOIMX MUCUUIUIMH: «OpraHudeckas
XUMUS», «DuU3nyecKkas XUMHUA», «DICKTPOXUMUD», «Teopus 37IeKTPOJUTOB», «IIpUHIMIIBI
KOHCTPYUPOBAHUS M pabOThl 3JIEKTPOXUMHUECKOro 000pynoBaHMs», «MeToabl UccIel0BaHUs

QJICKTPOXUMUYCCKUX peaKHHfI».

3. TpeOoBaHusi K pe3yJibTaTaM OCBOEHHS JUCHHUILIMHBI (MOYJIAA)

B coBokynHOCTH € ApYyrUMU AUCUMILIMHAMHU TPOGMiIst «IJIEKTPOXUMHUS TUCIUILIMHA
«DNEeKTPOXUMUSL OPraHWYeCKHX COCAMHEHUI» HalpaBieHa Ha (OPMHUPOBAHUE CIEAYIOIINX
komrnereHuid B cootBeTcTBUM ¢ OI'OC BO um OIIOII BO mno HampaBieHUIO MOATOTOBKH
04.04.01 Xwumus (Dnekrpoxumus) (YpOBEHb MaruCTPaTyphl):

IIK-3: roToBHOCTH UCMOJIH30BaTh COBPEMEHHYIO allllapaTypy MpH MPOBEICHUU HAyYHBIX

HCCIIENOBAaHUH.

B PE3YyIbTATC U3YUCHUA JaHHOMN JUCLMILIMHEI CTYACHTBI JOJUKHBI
3HATb:

— BO3MOJXHOCTHU U CPCIICKTUBLI PA3BUTHUA IJICKTPOCHHTE3a OPraHUYICCKUX COCHHHCHHﬁ;



— OCHOBHBIE  aCHEKThl  JJIEKTPOCUHTE3a  OPraHUYECKUX, KOOPAMHALMOHHBIX  H
3JIEMEHTOPTraHUYECKUX COEAUHEHHUI;
— MCTOAbI HCCICOOBAHUSA BJIGKTPOXI/IMI/I‘-IGCKI/IX peaKm/Iﬁ C y‘-IaCTI/IeM OpFaHI/I‘ICCKI/IX
COCITMHEHUH
— CHHTE3 HOJII/IMCpHI)IX COGIII/IHGHI/If/'I C UCITIOJIb30BAHHUEM BHGKTPOXHMPI‘ICCKI/IX METO/JOB,
— MECXAaHHU3Mbl KAaTOAHBIX W AHOJHBIX peaKuHﬁ OCHOBHBIX KJIACCOB 0pFaHHq€CKHX
COCITMHEHUH
— TPOIIECCHI aHOJHOTO 3aMEIICHHUS;
— BO3MOXHOCTH HCIIOIb30BaHUs (POTOAIEKTPOCUHTE3A U DIIEKTPOKATATIN3A;
— HCIIOJIb30BAHHUC BJ'ICKTpOXI/IMI/Iqe()KI/IX METOAOB JIsA I/ISY‘IGHI/I?[ MEXaHU3MOB peaKHHfI,
HpOTeKaIOHH/IX B 6I/IOJ'IOFI/I‘ICCKI/IX CHUCTEMAX,
— 0COOCHHOCTH MPOBEJACHUS ANEKTPOXUMHUUIECKOTO IKCIIEPUMEHTA B HEBOIHBIX Cpefiax;
YMeETh:
pemars  ydeOHbIE W  HCCIENOBATEIbCKHE 3aJa4d HA  HAxXOXJEHHWE  3aBUCHUMOCTHU

QJICKTPOXUMHNYCCKUX XAPAKTEPUCTUK OT CTPOCHUSA OPIraHNUICCKUX COGHHH@HHﬁ.



4. Coaep:kaHne U CTPYKTYpPa IUCHMILUIMHBI (MOAYJIs1) «DJIeKTPOXMMHUS OPraHNYeCKUX
CcOeIMHEeHUI»

Tabauna 1. Conep:kanue TUCHUIIIAHBI (MOILYJIS)

®opma
Ne HaumeHoBaHue
Coaep:xkanue pasagesa TeKyILlero
n/n pa3nena/ TeMbl
KOHTPOJIA
1 2 3 4t
1. |BBeneunune OCHOBHBIE IIOHSTHA. XHUMHYECKOE WU
JIEKTPOXUMHUYECKOE OKHCIICHUE
COCAMHEHUN OpraHU4YeCKONM IPHUPOMIBI.
[IpeBpaienusi GyHKIMOHANIBHBIX TPYIIIL. A3; T;
CBs3b MEXIY CTPYKTYpPOi1 | JUCKYCCHUMU;
JNEKTPOXUMHUYECKHUMH CBOMCTBAMM. | MPE3CHTALNHU
BimstHue cpenpl Ha  DIIEKTPOJHBIE U
CONPSDKEHHBIE XMMUYECKUE PEAKLINH.

2. |IIpakTrueckoe [IpoMbIIIIZIEHHBIE  BJIEKTPOXUMHUYECKHUE
HCIIOJIb30BAHNE IIPOLIECCHI. DIIEKTPOXUMUYECKAs
ANEKTPOXUMUYECKUX MOJIMMEPU3ALUSL. Bo3moxxHoctn u
MPOLIECCOB € YYACTHEM |IIEPCIEKTUBBI Pa3BUTHUS 3JIEKTPOCUHTE3A
OpraHUYEeCKUX OpPraHNYeCKHUX COEIMHEHMII.

A3; T; PI'3;

COCIMHEHU N @DOTOINEKTPOCUHTE3.  DJIEKTPOKATAIM3.

JUCKYCCHUU;
ONEKTpoau3 B  IJIa3Me€  TJICHOLIETO

MIpPE3eHTalUN
paspsja. Cunres OpPraHUYeCKUxX
COEAMHEHU M 6e3 WCIIOJIb30BAHUS
HEePTEXUMUYECKIX MPOAYKTOB.
buosnexrpoxumus.

!B rpade 4 mpUBOAATCS IUTAHHpyeMBbIe (JOPMBI TEKYIIETO KOHTPOJS: 3aIluTa J1a00opaTOpHOi paboThI
(JIP), Bemonnenne kypcooro npoekrta (KIT), kypcosoii padotsr (KP), pacuerHo-rpadmueckoro 3amanus (PI3),
nomameero 3ananus (JI3) manmcanne pedepata (P), acce (3), komnoksuym (K), pydexnsiii kontpons (PK),
tectupoBanue (T) u 1.1



DNEeKTPOCUHTE3 u | BocctanoBnenue yriieBo10poI10B.
MEXaHMU3MBbl  KaTOJHbIX | OOpa3oBaHNE aHUOH-PAIUKAJIOB.
peakuuii ¢ ydactueM | Peakuuu aHMOH-paguKalioB.
13; T; PI3;
OpraHUYeCKUX BoccranoBiienre HUTPOCOETUHEHUH.
JTIUCKYCCHUU;
COCTMHEHU I BoccranoBiieHre HachIIIEHHBIX
[Ipe3enTaunu
KapOOHWIBHBIX COCIMHEHHUIN U UX
IIPOU3BOJHBIX. BoccTaHOBIEHNE
KapOOHOBBIX KUCIOT M UX TPOU3BOIHBIX.
DNEeKTPOCUHTE3 U Oxkwucnenue yriaeBoaopoioB. OkuciaeHue
MEXaHU3MBbI AaHOTHBIX KapOOHOBBIX KHCJIOT. Oxucnenue
peaKuuii ¢ yyacTuem aMUHOB. Oxucnenune|13; T; PI3;
OpraHUYECKUX KHCJIOPOJICOTEPKAIITNX COCTMHEHUM. | TUCKYCCHUU;
COEIMHEHU N Oxkuciienne cepoconepxkamux | [Ipesentanun
COEIUHEHU.
Cunres CuHTe3bl METAJUIOPraHNYeCKUX
AJIEMEHTOPTraHMYECKUX U |COeIMHEHUH U3  QJKWITaJIOTeHUIOB,
A3; T; PI'3;
KOOPIUHAIIMOHHBIX oJsie(puHOB, KETOHOB. Cunres
JMCKYCCHUU;
COEIMHEHUH; peaKkuu C|KOOPAUHAIIMOHHBIX COCAUHEHUH.
[IpezenTannu
UX y4acTUeM
Peakuuu anogHoro OO6pazoBaHue cBsizel yriepoa-KUCIOPO:
3aMeIleHUs C yUaCTUEM |THAPOKCUIMPOBAHUE,
HEKOTOPBIX KJIACCOB QNKJIKCUIIMPOBAHHE,
OpPraHUYECKUX AIWIIOKCUITUPOBAHUE;  YIIIEPOI-YIICPO:
COEAUHEHHU I [IMAaHUPOBAHHUE, 13; T; PI'3;
METOKCUKapOOHUIINPOBAHUE, MEXK- JTMCKYCCHUU;
U BHYTPUMOJIEKYJSIDHOE  COYETAaHHE;| Mpe3eHTaluu
YIII€pOo/1-a30T: aleTaMuIMpoOBaHueE,
HUTPOBAHUE, 3aMelleHne [[MaHaT-
AQHUOHOM.




7. |CpaBHEHUE MexaHu3Mbl ~ JJNEKTPOXUMUYECKHX U

ANEKTPOXUMUYECKUX U | XUMUYECKUX peakiuii.
13; P; T; PI'3;
AHAJIOTHYHBIX DIEKTPOXUMHUYECKUE U albTePHATHUBHbBIC
. JTIUCKYCCHUU;
XUMHUYECKUX PEAKIIUN C |METOJIbl CHHTE3a.
MpEe3eHTalUN

Y4aCTUEM OPraHNYCCKUX

COEIMHEHUI.

Ha u3yuenue kypca otBoautcs 108 ygacoB (3 3.€.), U3 HUX: KOHTaKTHas pabota 56 4., B
TOM 4YHCIe JEKIHOHHBIX — 33 4acos; MpakTUYECKUX (CeMHHapckux) — 22 yaca;

caMOCTOsITeNIbHAs paboTa CTyAIeHTa 26 Jaca; 3aBeplIaeTcs SK3aMeHOM (27 4acoB).

CTpyKTypa IHCHUILIMHBI (MOAYJIs1) «DJIEKTPOXMMHS OPraHMYECKUX COCAUHECHUH»

Tadoumua 2. O0mast Tpy10eMKOCTh TUCHMILVIMHBI cocTaBisieT 3 3a4yeTHble equHuubI (108

4acoB)
TpynoeMKocCTh, 4acoB / 3a4E€THBIX
Bua paboTtsr EJIMHUI]
Il cemectp BCETO
Oo6masi TpyoeMKoCTh (B 4acax) 108 108
KonrakTHasi pabora (B yacax): 51 51
Jlexyuonunwvie sanamus (J1) 17 17
Ipakmuuecxue 3auamus (113) He
He npedycmompernni
npeoycmMompeHul
Cemunapckue sanamus (C3) He
He npedycmompenut
npeodycmMompensl
Jlabopamopuwie pabomut (JIP) 34 34
CamocrosiTesibHas padora (B yacax): 57 57
PacuetHo-Tpaduueckoe 3aganue He
He npedycmompeno
npeodyCMOmpeHo
Pegepar (P) He
He npedycmompen
npeodycmompen
Dcce (D) He
He npeoycmompeno
npeodyCMOmpeHo




Kontponsnas padora (KP) 8 8

CamocTosiTenbHOE U3yYeHUE Pa3IeIoB 22 22
Kypcogoii npoexr (KII), kypcosas pabdora (KP) He
He npedycmompena
npeoycmompena
[ToaroroBka u MpoOX0XkKACHUE MPOMEKYTOTHOU
aTTecTaluu 27 27
Bua npomesxyTouHoO# aTTecTanuu 3auer 3auer

Tao6auna 3. JleKuMoHHbIe 3AHATHA

Ne
Tema

n/m

1. BBenenue. [[env u 3a0auu uzyuenuss memvl — O3HAKOMHUTD CTYJI€HTOB €¢ OCHOBHBIMH
0COOEHHOCTSIMH 3JICKTPOXUMHUYECKOTO TIOBEJACHHS COCTUHEHUM OPraHMYeCKOU MPUPO/IBI.

2. | [lpakTyeckoe WCHOJb30BAHHE JJIEKTPOXHMHYECKHUX TPOLECCOB ¢ Yy4YacTHeM
OpPraHMYecKuX COoeduHeHMi. [lenv u 3a0auu u3zyueHus memvl — U3YYUMb OCHOBHbLLE
3AKOHOMEPHOCMU TTPOMBITIUICHHBIX 3JIEKTPOXUMHYECKUX MTPOIIECCOB.

3. | DNeKTPOCHHTEe3 W MEXaHM3Mbl KATOJHBIX pPeaKHuid ¢ y4acTHeM OPraHHYeCKHX
coequHeHuil. [lenv u 3adauu u3zyuenuss memvl —M3y4UTh TIPOIECCHl BOCCTAHOBJICHHS
OPraHWYECKUX COCTUHECHHUN 1 00pa30BaHUs aHHOH-PAIUKAIIOB.

4. | DNeKTPOCHMHTe3 H MeXaHH3Mbl AHOAHBIX peaKHHii ¢ y4YacTHeM OPraHHYecKHX
coequHeHuil. [lenv u 3adauu u3zyyeHus memvl —W3YYHTHh TMPOIECCHl OKHUCICHHS
OPraHUYECKUX COCTUHCHHM.

5. | CHHTE3 3J1eMEHTOPraHWYeCKUX ¥ KOOPJAMHANHOHHBIX COeIHHEHMIi; peaKmuu ¢ HX
yuyactueM. [Jens u 3a0ayu uzyyeHus memovl — O3HAKOMHUTD CTYJIEHTOB C METOJIaMU CHHTE3a
METAJUIOPraHUYCCKUX U KOOPIUHAITMOHHBIX COCTMHCHUM.

6. | Peakuuu aHOOHOTO 3aMelIeHHS C Y4YaCTHEM HEKOTOPBIX KIJIACCOB OPraHMYeCKHX
coenuHeHul. [lenv u 3a0ayu uzyyeHus memvl — U3y4YUTh PEAKIIUU aHOTHOTO 3aMEIICHUS C
y4acTHEM OPraHUYEeCKUX COECTUHEHUN

7. | CpaBHEHHUE DJIEKTPOXUMHUYECKUX U AHAJOTHYHBIX XUMHUYECKHX pEaKIUid C y4acTHeM

OpPraHU4YCCKUX COCIUHEHU. L[e]lb u 3a0aqu usydenusi memsvl — HUIYUUTb MEXaHHU3MBI

QJICKTPOXUMHUYCCKUX WU XUMHUUYCCKUX pCaKHI/Iﬁ, a TakKiKC JJICKTPOXUMHYCCKHUC U

10




AJIBTCPHATUBHBIC MCTOAbI CUHTC3A.

Tabnuya 4. Jlabopamophuvle pabomel no oucyuniure (Mooyiro)

No Tema

/o

DNEKTPOXUMHUECKOE BOCCTAHOBIIEHUE OEH30MHOM KUCIIOTHI B OEH3UIIOBBIM CIIUPT.

DIEKTPOXUMHUYECKOE BOCCTAHOBJICHHE O€H30()eHOHA B OCH3TUIPOJI.

DnexTpou3s cosieit KapOOHOBBIX KUCIIOT.

DNEKTPOIN3 COJIeH CIOKHBIX 3(PUPOB MHOTOOCHOBHBIX KAPOOHOBBIX KUCIIOT.

SHGKTPOXI/IMI/I‘-IGCKoe OKHCJICHHUE CTUPOJIOB.

9J'ICKTpOJ'IPI3 THAPOXHHOHA B PACTBOPE CEPHOKHCIIOTO HATPHUA

N o gk w N

DNEKTPOXUMHYECKOE OKHCIIEHUE TaJlIOBOM KHCIOThI

5. OneHo4HbIe MATEPUAJIBI VISl TEKYIEro U py0e:KHOI0 KOHTPOJISA YCIEeBAEMOCTH

U MPOMEKYTOYHON aTTecTaluu

KoHeuHsIMH  pe3yabTaTaMH  OCBOCHHS  NMPOrPaMMBl  JHCHHILIMHBI  SIBIISIOTCS
c(hOpMHUPOBaHHBIE KOTHUTHBHBIE JIECCKPUIITOPBI «3HATHY», «YMETh», «BIAJCTh», PAaCIHCAHHbIEC IO
OTJICITBHBIM KOMIIeTCHIHSIM. DOPMUPOBAHUE ITUX JCCKPHUIITOPOB MPOUCXOUT B TCUCHUE BCETO
ceMecTpa 110 dTaraM B paMKax pa3IuYHOTO BH/IAa 3aHATHIH U CAMOCTOSTEIbHON pabOTHI.

B xo/1e M3ydeHUs TUCIUIUIMHBI IPEyCMATPUBAIOTCS MeEKYyuilil, pyoexscHolit KOHMpPOJib
U NPOMEINCYMOUHASL AMM eCIauusl.

O11eHOYHBIC MaTePUAITBI SISl TEKYIIET0 KOHTPOJIS.

Lenv mekyweeo koHmposisi — OIIGHKa Pe3ylIbTaTOB PabOThI B ceMecTpe U 0OecreueHHe
CBOCBPEMCHHOUW OOpaTHOM CBSI3M, JUIi KOPPEKIMHU OOYYCHHS, aKTUBU3ALUH CAMOCTOSTECIBHOMN
pabotel oOyuaromierocs. OOBEKTOM TEKYIIETO KOHTPOJS SBJISIOTCA KOHKPETU3UPOBAHHBIE
pe3ynbTaThl 00ydeHus (ydyeOHbIe TOCTHXKEHHUS) TI0 AUCLIUILITHHE
Texywuii  Konmponb  yCIIEBA€MOCTH  OOEcleyMBaeT  OICHMBaHHE  XOJa  OCBOCHHUSA
TUCHUIUTUHBI«DIEKTPOXUMHUS  OPraHUYECKUX COEIUHEHUN» A BKJIIOYAET: OTBETHI Ha
TEOPETUYECKHUE BOMPOCHI Ha TMPAKTUYECKOM 3aHSATHHU, pEIIeHHE MPaKTUYeCKUX 3aJad u
BBITIOJIHEHUE  3aJaHW HAa  MPAKTUYECKOM  3aHSATHH, CaMOCTOSITEJIbHOE  BBHIMOJTHEHHE
WHIUBUAYAIbHBIX JOMAIIHUX 3aJaHuil (HampuMmep, pelieHue 3aJad) ¢ OTYETOM (3alluToii) B

YCTaHOBHeHHLIﬁ CPOK, HAaITMCAHUC NOKJIA10B, pe(bepaTOB, 9CCC, NUCKYCCHUMU.
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OI_IGHKa KadyeCcTBa IIOATIOTOBKM Ha OCHOBAHHHU BBIIIOJIHECHHBIX 3aI[aHI/II71 BEACTCA
npernojaBatesieM (C OOCYXJICHHEM pe3ylbTaTOB), OaIbl HAYUCISIOTCS B 3aBUCHMOCTH OT

CJIOXXHOCTH 3aJaHus

1.1.1. Bonpocwt no memam Qucyuniunbl «JJIeKTPOXUMHUS OPraHNYEeCKUX
cOeIMHEeHUI»

Tema 1. Beenenune
1. OcCHOBHBIE TIOHATUS. XHUMHYECKOE M JJICKTPOXUMUYECKOE OKHCICHHE COCAUHEHUI

OpPraHUYeCKON IPUPOIBIL.

2. [IpeBpaienus GpyHKIHOHAIBHBIX TPYIIL.
3. CBs13b MEXly CTPYKTYPOH U 3JIEKTPOXUMUYECKMMU CBONCTBAMHU.
4. Binstnue cpeibl Ha 37IE€KTPOIHBIE U CONPSKEHHBIE XUMUYECKHUE PEAKIIVH.

Tema 2. IIpakTnyeckoe HCNOJb30BAHUE JJIEKTPOXMMHYECKHX IPOLECCOB C YYaCTHEM
OpPraHuYecKUuX cOoeINHeHU

[IpoMBIlITIEHHBIE JIEKTPOXUMHYECKUE TIPOLIECCHI.

DNEeKTpPOXUMHUYECKas MOJTUMEPU3ALHSL.

Bo03MOXHOCTH U TEpCHIEKTUBBI PA3BUTHS SIEKTPOCUHTE3a OPraHUYECKUX COCTUHEHUII.

1

2

3

4, DOTOANIEKTPOCUHTES. DIECKTPOKATAIIN3.

5 DNEKTPOIU3 B IUIa3Me TICIOIIEro pa3psa.

6 CuHTe3 OpraHM4ecKUX COeUHEHHM 0e3 NCIOIb30BaHus He(TEXUMUYECKUX MTPOTYKTOB.

7 buosnekrpoxumusi.

Tema 2. DJIEKTPOCHMHTE3 M MEXaHU3Mbl KATOAHBIX PEAKIHUIl € y4acTHeM OPraHHuYeCcKHX

coeIuHeHu

1 BoccranoBnenue yrieBoaopoI0B.

2 OO6pazoBaHue aHUOH-PAIUKAJIOB.

3. Peakuuu annoH-paaukanoB. BoccraHoBIeHHE HUTPOCOESTUHEHUI.

4 BoccranoBnienue HachIIEHHBIX KAPOOHUIIBHBIX COSIMHEHUN U UX TIPOU3BOIHBIX.

5 BoccranoBnenue kapOOHOBBIX KUCTIOT U UX TPOU3BOTHBIX.

Tema 4. DnekTpoCMHTE3 M MEXAaHM3Mbl KaTOAHBIX pEAKUHMl € y4YacTHEM OPraHuYecKHX
COEIMHEHU I

1. Oxwucnenue yrieBoJI0poI0B.

2. OkucrneHue KapOOHOBBIX KHCIIOT.

3. OxwucieHue aMMHOB.

12



4. OkxucjieHue KUcIopoaCcoIepKalluX COSTUHCHHM.

5. OkwucieHnue cepocoaepKaiiux COeAMHEHUH.

Tema 5. CuHTE3 32JIEMEHTOPraHMYECKUX U KOOPJAUHALIMOHHBIX COEIMHEHUMN; peaklUHUH C X
y4JacTHeM

1. CuHTE3bI METAUIOPTaHUICCKUX COCTUHCHHNA U3 aJIKWITATIOTCHHUIOB, OJIC(UHOB, KETOHOB.

2. CuHTe3 KOOPAWHAIIMOHHBIX COCTMHEHUI.

Tema 6. Peakuuu aHOJHOTO 3aMEIICHUS C YYaCTHEM HEKOTOPBIX KIIACCOB OPTaHHYECKUX
COEJIMHEHU I

1. OO0pa3zoBanue CBsI3eM  YIIEPOA-KUCIOPOA: THUAPOKCHIMPOBAHME, AJKIKCHIMPOBAHHUE,
AIMIIOKCHITUPOBAHNE

2. OOpazoBaHue CBSI3€H yriiepoA-yriepo.: HaHupOBaHUE, METOKCUKapOOHIITUPOBAaHHUE, MEX-
U BHYTPHUMOJEKYIAPHOE COYETAHUE

3. OOpazoBaHue CBs3€l yriiepoa-a30T: aleTaMHIIPOBaHNE, HUTPOBAHHE, 3aMEIICHUE [THaHAaT-

AHHOHOM.

Kpumepuu popmuposanus oyeHok (OyeHusanus) yecmmo2o onpoca

VYeTHBIN onpoC SBISIETCS OJTHUM U3 OCHOBHBIX CIOCOOOB yu€Ta 3HAHWUW 00yJaromierocs
M0 JUCHUIUIMHE «DJIEKTPOXUMHS OPraHMYECKUX COCIMHEHUN». Pa3BEpHYTHIN OTBET CTyIEHTA
JOJIKEH MPEJICTaBIsATh COO0M CBA3HOE, JJOTMUECKH MOCeA0BaTeIbHOE COOOIICHNE Ha 3aJaHHYIO
TEeMY, [T0Ka3bIBATh €r0 YMEHUE MPUMEHSATH ONpEACTICHUS.
B  pesynemame ycmmozo onpoca 3nanus, 00yuaruiecoca OUEHUBAIOMCA O
cieoyrouieil wikane:
Oa/, CTaBUTCS, €CITH 00yJaIOUNACS :

1) moJIHO W3NaraeT U3y4eHHbBIN MaTepra, 1aéT MPaBUILHOE OMPEACICHHOE
SKOHOMHYECKUX TMOHATUH;

2) oOHapyKHBaeT MOHMMaHHE MaTepualia, MOXeT 000CHOBATh CBOH CYX/ICHHUS,
MIPUMEHHUTD 3HAHUS HA IPAKTHKE, IPUBECTH HEOOXOAUMBIE PUMEPHI HE TOJIHKO TIO
y4eOHHKY, HO ¥ CAMOCTOSITEIHHO COCTABIICHHBIE;

3) w3maraeT MaTepua MOC/IEA0BATEIbHO U MPABUIIBHO C TOYKH 3PCHUS HOPM
JIUTEPATypHOTO SA3bIKA.

Oanna, CTaBUTCA, €CIIM 00y4aroUIuiicss 1aéT OTBET, YOBIECTBOPSIONIUNA TEM Ke
TpeboBaHUsAM, UTO U 1 Oanna «1», HO gomyckaeT 1-2 omuOKu, KOTOPBIE caM K€ UCTIPABIISET, U

1-2 HEI0UETa B OCIEA0BATEILHOCTH U S3bIKOBOM O(I)OpMJ'ICHI/II/I usjaracmMoro.
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Oanna, CTaBUTCS, €cM 00yJaroIUiicsi OOHApY)KUBAET 3HAHHE U TIOHUMAaHUE
OCHOBHABIX II0JIOJKSHHMI TaHHO# TEMEI, HO:
1) wm3naraer Marepua HEMOJIHO U JIOMYCKACT HETOYHOCTH B ONPEACICHUH MTOHSTHIA;
2) HE yMeeT JIOCTATOYHO TITyOOKO U JI0Ka3aTeIbHO 000CHOBATh CBOU CYXKICHHS U
MIPUBECTU CBOU MTPUMEPHI;
3) wu3araeT MaTepUal HEMOCICI0BATEIBHO U JOIYCKACT OIIUOKHU B SI3IKOBOM
0(OPMIICHHN U3JIaraeMoro.
0 6annoe, CTaBUTCSA, €CIIH 00yJaroONuiics 0OHApY)KUBAaET HE3HAHUE OOJIBIIEH YacTh
COOTBETCTBYIOILIETO pa3/ielia U3ydaeMoro MaTepuaina, J0MycKaeT OIIMOKH B pOPMYIHPOBKE.

Bbamer « », « », « » MOT'YT CTAaBUTHCSI HE TOJBKO 32 €TMHOBPEMEHHBIN

OTBET, HO 1 3a paCCpeI[OTOLIeHHBIi/i BO BpEMCHHU, T.C. 3a CYMMY OTBC€TOB, JAHHLIX CTYJCHTOM Ha

MPOTAKCHUU 3aHATHA

5.2. OuleHOYHbIe MATEPUAIIBI VIS PYOEsKHOT0 KOHTPOJIS.

Py6esicnbiii konmpons 0CylecTBIsETCS 10 00Jiee WM MEHEe CaMOCTOATENbHBIM pa3zesam
— y4eOHBIM MOJIYJSIM Kypca W MPOBOAMUTCA IO OKOHYAHMM H3YYEHMs] MaTephajia MOIYNS B
3apaHee YyCTaHOBJIEHHOE BpeMs. PyOeXHbI KOHTpPOJIb TMPOBOJUTCA C IIENbIO OIpeeleHus
KayecTBa YCBOGHMs MaTepuana ydyeOHOro Monyis B IeioM. B TedueHue cemecTpa MpOBOAMUTCS
mpu maxux KOHMpPOIAbHHIX MEPONPUAMUA NO 2PAPUKY .

B xauectBe (opM pyOeKHOrO KOHTPOJII MOKHO HCIIOJIb30BaTh TECTHPOBAHHE
(MMCbMEHHOE WJIM KOMIIBIOTEPHOE), NPOBEACHHUE KOJUIOKBUYMA WM KOHTPOJBHBIX paboT.
BoimonnsiemMble pa0oThl JIOJDKHBI XpaHUTHCS Ha Kadeape TedyeHUM Yy4eOHOro roja W IO
TpeOOBAHUIO MPEIOCTABIIATLCSA B YIIpaBlieHUEe KOHTpoJis kadecTBa. Ha pyOeskHble KOHTPOJIbHbBIE
MEpPOIPUATHS PEKOMEHIYETCS BBIHOCUTH BECh MPOrpaMMHBIA MaTrepuan (Bce pasfenbl) I0

IUCIIUIIINHE.

5.2.1. OQuenournvie mamepuanvl 07151 KOHMPOJIbHOU DAOOMbL:

Tunoevie Bapuanmut konmponwvhnwix padom:

Bapuanm 1.

1. DnexTpopl, UCTIONIB3YeMBbIE B OPraHUYECKOM CHHTE3E.

2. KoHTaKT MeX1y 37IEKTPOJIOM M OPraHUYECKUM COECTMHEHUEM

3. [lpuBeuTe ypaBHEHHs pEaKUMH, MPOTEKAIOMIMX Ha TPaUTOBBIX AMIEKTPOAAX MpH

OJICKTPOJIM3C PACTBOPA AlICTATa HATPUSL.
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Bapuanm 2.

1. Peaximy BOCCTAHOBJICHHSI OPraHUYECKUX COSTMHEHMI Ha KaToIe

2. ®DakTOpBI, BIUSIOIINE HA MIEKTPOXHMHIIECKOE OKUCIICHHE.

3. IlpuBemuTe ypaBHEHHS pEaKIWii, TNPOTEKAIOMMX HA TPa(HUTOBBIX OJIEKTPOJAX NpH
MEKTPOJIN3E PACTBOPA MPONMOHATA HATPHSL.

Kpumepuu popmuposanus ouenox no KoHmponvHblM moukam (KOHmMpObHble Padonvl;
KOJL10K8UYM)

(_ GamnoB) - craBUTCS 3a pabOTY, BBHITIOJHEHHYIO MOJIHOCTBIO O€3 OIMMOOK W HEJT0YETOB;
oOyyJaroluiics JIEMOHCTpUPYET 3HAHHWE TEOPETUYECKOro M MPAKTHYECKOro Marepuaia Mo TeMe
npakTu4eckoil pabotsl, pemero 100% 3anauy;

(_ 0GamioB) — cTaBUTCS 3a paObOTY, BHITIOJHEHHYIO MTOJIHOCTHIO, HO TIPY HAJTMYUH B HEH HE
Oosee ogHOM HErpyOol OIMMOKHM M OJHOTO HEJoYeTa, He 0ojiee Tpex HeaoueToB. O0ydarommiics
JEMOHCTPUPYET 3HAHHE TEOPETHUYECKOrO M IMPAaKTUUYECKOro Marepuana Mo TeMe MPaKTUYeCKOM
paboThl, TOMyCcKasi He3HAUYMTENbHbIE HETOYHOCTHU MPH pellieHnH 3aaa4, perieno 70% 3anay;

(_ Oamma) — craBUTCS 32 PabOTy, €CIIM CTYACHT MPABWIBHO BBITOJHWI HE MeHee 2/3
Bcelt paboThI WM AOMYCTHIT He Oosiee OHOM rpyOoii OmMOKY U IBYX HEJIOUETOB, HE OoJiee OHOM
rpyooii u onHOW HerpyOoi ommOku, He Oojiee TpeX HerpyObIX OMIMOOK, OIHOM Herpyooil.
OOyuaromuiicss 3aTpyIHSeTCs C MPaBUJIBHOM OLEHKOW MpPEesIOKEHHOM 3a7a4yd, JaeT HETOJIHBINA
OTBET, peiieHo 55% 3amgau

(menee  0aiioB) — CTaBUTCA 3a PabOTy, €CIM YMCIO OIIMOOK U HEJOYETOB MPEBLICUIIO
HOpPMY JUISl OLEHKM 3 WM TMPaBIJIBHO BBHIMOTHEHO MeHee 2/3 Bceil paboThl. OOydaromuiics naer

HEBEPHYIO OLIEHKY CUTYalMH, pereHo MeHee 50 % 3anau.
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5.2.2.Ouenounvie mamepuanvi: Tunoevte mecnoegvie 3a0anus no oucyunIune

«INeKMpoXuUMUA OP2AHUUECKUX COCOUHECHULL)

Tecm — cucreMa CTaHIAPTU3UPOBAHHBIX 3aJaHUM, IO3BOJIIONIAS AaBTOMAaTU3MPOBATH
MIPOLIEAYPY U3MEPEHUS YPOBHS 3HAHUM U YMEHHM CTY/ICHTA.

Bri0epuTte npaBuJbHbBIH 0TBET

Pa3HOCTb IIOTEHIIHATIOB MEX/LY ABYMS TOUKAMHU B BaKyyMe, HaXoaamumucs Bomusu (~ 10° )
MOBEepXHOCTH (a3 o U [3, Ha3bIBACTCS:

Bospra-norennuanom

[ToBepXHOCTHBIM MOTEHIAIOM

paboToi BBIXOJ1a AJIEKTpoHa U3 (a3bl o B (azy 3

T"anpBanu-noTEHIIMATIOM

["anpBaHU-TIOTEHIIM AN BBIPAYKAETCS YEPE3:
Pa3HOCTh BHYTPEHHUX MOTEHINAIOB 00euX (a3
CYMMBI BHYTPEHHUX MMOTCHIIMAIOB 00enXx (a3
Pa3HOCTh BHEIIHUX MOTEHIIMAIOB 00enX (a3

CYMMBI BHEITHUX MTOTEHITHAIOB 00enX (a3

Bosbra-noTeHInan MoxeT ObITh OIIPEICIICH:

100 SKCIIEPUMEHTAIIBHBIM ITyTEM, JIN0O BBIYKCIICH IO Pa3HOCTH pabOoT BhIXOJIA 3JICKTPOHA B
BaKyyM u3 o0eux a3

TOJIBKO SKCIIEPUMEHTAIBHBIM ITyTeM

TOJIBKO C IIOMOIIBIO TCOPETHYCCKUX PACUCTOB

[Ipu mepeHoce peanbHbIX 3apsHKEHHBIX YacTull U3 (assl o B a3y B sKkcrepuMeHTanbHO HAXOAAT

Pa3HOCTb (I/IX QJICKTPOXUMHUYCCKUX HOTeHI_II/IaJ'IOB)

Pabora nepenoca 3apsja:

HE 3aBHCHT OT IIyTH IIEpeHoca

3aBHCHT OT IIyTH IIEpEHOCa

3aBUCHT OT ITyTH [IEPEHOCA, HO B HE3HAYUTEIBHON CTENEHU

3aBHCHUT B 3HAYUTEILHOM CTEIIEHU OT IIyTH MEPCHOCA
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[Ton TepMHUHOM «BOOOpaKaeMBbIi 3apsi/» MOHUMAIOT:

HaJIM4YUE TOJBKO 3JIEKTPOCTATUUECKOI0 B3aUMOJEHCTBUS 3aps/ia B JIEKTPUUECKOM II0JIE U
OTCYTCTBHE XMMUYECKOIO B3aUMOJECHCTBHS CO CPElON

HaJIM4Yue 3JIEKTPOCTaTUYECKOIO B3aUMOJICHCTBHS 3apsi/ia B AJIEKTPUUECKOM M0JI€ U XUMHUYECKOTO
B3aMMOJICHCTBHUS CO CPEION

OTCYTCTBHE JIEKTPOCTATUUECKOTO B3aUMOAECHUCTBHUS 3apsja B JEKTPUUECKOM MOJIE U
XUMHUYECKOTO B3AaUMOJEHCTBUS CO CPEAOU

OTCYTCTBHE JIEKTPOCTATHUECKOT0 B3aUMOJACUCTBHSA 3apsa B JIEKTPUUECKOM TI0JI€ U Haluune

XUMHYECKOTO B3aUMOJEHCTBUSA CO CPEAOM

N3mepenue raapBaHu-NOTEHIMANA Mex 1y Toukamu B 1 C BO3MOKHO MpH YCIOBUMH ... ... ... B

000ux (azax (paBeHCTBA XUMUYECKOTO MOTEHITHAIA)

[Tpu mepeMereHnn MOJIs 3apsHKEHHBIX YAaCTHUIL B AIEKTPUUECKOM TI0JIe epeHoc Macchl dn;

KOMIIOHEHTA | CBSI3aH OJJHOBPEMEHHO C MEPEHOCOM 3apsiia dJi COOTHOIICHUEM

dg; = z;Fdn,

do, :Edni
Zi
Fz,
dg. = —
ql dnl
dn.
dg. = —
% Fz,

YcnoBue QJIICKTPOXUMHUUYCCKOI'O paBHOBCCHUA B TCPMHUHAX XUMHUYCCKOI'O CPOACTBA BbIPA3UTCA

TaKuM 00pazom:

A=— G =—Zvi,ﬁ=0
& )i,
oG -
=— — =— > viu#0
& )i, Z
A= oG =Zviﬁ>0
S )i,
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10. ITo 3akoHy BonbTa pa3HOCTH MOTSHITMAIOB Ha KOHIAX I[ENH, COCTOSIICH U3 TPOBOHUKOB

nepBoro poaa M1 | Mz | M4 | Ma:

HC 3aBUCHUT OT YHMCJIa BKIIFOYCHHBIX B LICIIb IIPOBOJHHUKOB II€PBOro poaa

3aBHCHUT OT YMCJIa BKIIFOYCHHBIX B LCIb IIPOBOAHUKOB IICPBOI0 poaa

3aBHCHUT TOJIBKO OT MEPBLIX ABYX BKIKOYCHHBIX B LICTIb IIPOBOJHWKOB IIEPBOro poJaa

3aBHCHUT TOJIBKO OT ABYX INOCJICAHNUX BKIIIOYCHHBIX B ICIIb ITPOBOJHUKOB IIEPBOI0 poaa

Kpumepuu ¢popmupoeanusa oyenoxk no mecmogvim 3a0anuam:

(_ Oamra) — momy4aroT oOydarolluecs C MPaBWIBHBIM KOJUYECTBOM OTBETOB Ha
TecTtoBble Bonpockl. BeimosHeHo 100 % npennokeHHbIX TECTOBBIX BOIIPOCOB;

(_ Oamma) — momy4aroT oOydaromiuecs € MPaBUIBHBIM KOJIMYECTBOM OTBETOB Ha
tectoBble Bonpockl — 80 —99 % ot ob1iero oo0bema 3aJaHHBIX TECTOBBIX BOIIPOCOB;

(_ Oamna) — momydaroT 0oOydaroIIMecs C MPaBHJIBHBIM KOJMYECTBOM OTBETOB Ha
TecToBble BONpochl — 60 —79% ot ob1iero oo0bema 3aJJaHHBIX TECTOBBIX BOIPOCOB;

(_ Gayn) — nomy4aroT oOy4arouiiecs MpaBUIbHbIM KOJIMYECTBOM OTBETOB Ha TECTOBBIE

Bonpocel — MeHee 40-59 % ot obuiero ooGbemMa 3a1JaHHBIX TECTOBBIX BOIIPOCOB.

5.3. OueHoYHbIEe MATEePUAIBI JJISl IPOMEKYTOYHOMH aTTecTAllMU.

Lenvio npomesicymounvix ammecmayutl 1O JUCUUILIMHE SBJSCTCS OICHKA KadyecTBa
OCBOCHHSI TUCIUTUTMHBI 00 yJarOIIIUMUCS.

[IpomexxyTouHas arTecTanusi MpelHa3HayeHa s OOBEKTUBHOTO MOATBEPIKACHUS U
OIICHUBAHMSI IOCTUTHYTBHIX PE3yAbTAaTOB OOYUYEHHs MOCIE 3aBEPIICHUS U3YYCHUS AUCIUILTUHBIL.
OcymiecTBisercs B KOHIIE CEMeCTpa M TPEACTABISET COOONW HTOTOBYIO OIICHKY 3HAHMM IO
TUCIUIUTNHE «DIEKTPOXUMUS OPraHMYECKUX COSAMHEHU» B BUE MPOBEICHUA3aueTa.

[IpomexyTouHas aTTecTalys MOXET MPOBOIUTHCS B YCTHOHM, MUCBMEHHOW dopme, U B

¢dbopme TecTupoBaHus. Ha mpoMexyTouHyro artectanuio oTBoauTcs a0 30 6amios.
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BOIIPOCHI, BBIHOCHUMABIE HA 3A4YET

Kpumepuu ¢popmuposanus oyenok no npomexcymouHoii ammecmayuu:

«aumenoy (__ OamwuoB) — TMOJy4aroT oOOydaromuecs, KOTOpble CBOOOJHO
OPUEHTHUPYIOTCSI B MaTepualle W oTBedaroT Oe3 3arpyaHeHuid. OOywaromuiicss cnocoOeH kK
BBITIOJTHEHUIO CIIOKHBIX 33/IaHUH, IMOCTAHOBKE IeJei W BHIOOpE MyTeH HUX peaTr3allyH.
OOyuaromuiics crocoOeH K BBIIOJHEHHUIO CIOXKHBIX 3aaaHuid. Mmerorcss He Oosiee oaHON
HerpyOoll omuOKM W OJHOTO HeJouyeTa, He Oojee Tpex HenoderoB. Jlomyckarores
HE3HAYMTEJIbHbIE HETOUHOCTH TIPH pelIeHuN 3a1a4, pereHo 70% 3anay;

3aueT He MOJY4YarOT OO0ydaroIMecs, KOTOpPble JOMYCKAIOT 3HAYUTENbHbIE OLIMOKH.
OOyuaromuiics UMeeT JHIb HayalbHYIO CTENEHb OpUEHTAllMM B Marepuaie. B pabore uucio
OIMMOOK M HEJOYETOB MPEBBICHIO HOPMY JUIS OIIEHKH 3 WJIM MPAaBHJIBHO BBITIOJHEHO MeHee 2/3

Bcel paboTel. O0yJaronuiics qaeT HEBEPHYIO OIICHKY CHTYyalluu, pemieHo menee 50% 3amad.

MeToauyeckne MaTepuaJibl, ONpeae/sioMe Npoueaypbl OLeHUBAHUA 3HAHUN, YMEHHUIA,

HABBIKOB M (WJIM) ONBITA 1eATEIbHOCTH

MakcumanbHas cymma (100 6ayioB), Habupaemasi CTYIEHTOM I10 TUCIUTIIIMHE BKITFOYACT
JIBE COCTABIISIOIINE:

— nepgasi cocmaegnAlowas — OUEHKA PETYISIPHOCTH, CBOEBPEMEHHOCTH M KavecTBa
BBITIOJTHEHUSI CTYIICHTOM Yy4eOHOW paOOThl MO W3YyYCHHWIO IUCIMIUIMHBI B TEUCHHE IEPHOJa
M3Y4YEHUS TUCHIUIUIMHBI (CEMECTPa, UM HECKOJBKUX ceMecTpoB) (CymMMa — He 6osee 70 6aysion).
bBael, xapakTepu3yoIme ycreBaeMoCTh CTYJICHTa M0 TUCIMIUTMHE, HAOUPAIOTCS UM B TEYCHUE
BCETO0 Tepro/Ia 0OyUeHHsI 32 U3YUEHHE OTACIBHBIX TEM U BBITIOJHEHNE OTACIBHBIX BUIOB Pa0OT.

— emopas cocmasisawas — OlleHKa 3HaHUH CTYJCHTA 10 pe3ybTaTaM MPOMEKYTOUHOM
aTrectanuu (He 6osee 30 —6amioB).

Kpurteprem orieHKH ypoBHsI CPOPMUPOBAHHOCTH KOMIIETCHIIMN B paMKaxX YUeOHOH JAUCIUTLTAHBI
«DNEeKTPOXUMHUS OpraHnueckux coeaunenuii» B Il cemectpe siBisiercs 3ayer.
Ilenvro npomescymounvlx ammecmayuii N0 JUCUUIUIMHE SIBJISCTCS OLCHKA KauecTBa

OCBOCHHUA OUCITUITIIMHBI O6y‘laI-OH_II/IMI/IC$I.

6. YueOHO-MeTOIMYeCcKOe o0ecneyeHne TUCHMILTUHBI (MOLYJIs1)

6.1. OcHoBHas JIMTEpaTypa:
1. Cgsou . DnekTpoXUMHUECKOE MOTYyYeHNE OPTaHUUECKIX COSMHEHUH.

2. 3HCKTpOXI/IMI/I‘{eCKHﬁ CHUHTC3 BCUICCTB U MAaTCPHUAJIOB.
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3. Xpamkuna M.H. IIpakTHKyM 10 OpraHn4ecKOMY CUHTE3Y.

6.2. lonotHMTe/ILHASI JIMTEPATYypa
1. JIabopatopHsie paboTsI 10 opranndeckoit xumuu. [log pen. 'mazoypra.M. 2000.

2. Oprannyeckas xumusa. CTenaHeHKO

6.3 Ilepuoauyeckue u3ganus
Martepuansl eXXeroJHON HaydHO-IIpakTHUecKkoi koHpepeHuu «IlepcriektrBay
Kypnan «Heopranndeckas Xumus»
Kypuan «Ilepcnexmuenvie mamepuanoly

Kypran «Xumus u scustsy

6.4 UnrepHer-pecypcesl

http://www.xumuk.ru

http://www.chemport.ru

http://www.physchem.chimfak.rsu.ru
http://onx.distant.ru/tests-tox/1.26/1.26.htm

http://www.chem.msu.ru/rus/books/robinson/welcome.html

7 MarepuajibHO-TeXHUYECKOe o0ecnevyeHne JUCUMIIINHBI

B yueOHOM mpomecce Isi OCBOCHUS JUCIHMIUIUHBI UCIOJB3YIOTCS — CIEIYIOIIUE
TEXHUYECKUE CPEICTBA!

1. xumuveckas J1abopaTopus, XAMHUECKHE PEAKTUBBHI;

2. KOMITBIOTEPHOE U MYJIBTUMEIAUWHOE 000pynIOBaHHEe (HA JICKIUAX, Ui CAMOKOHTPOJIS
3HaHUW CTYJCHTOB, Il OOECIEYEHUS CTYJACHTOB METOJMYECKUMH PEKOMEHIAIUSIMU B
3JIEKTPOHHOHU opme);

3. mpubopsl 1 00OpynOBaHUE Y4eOHOTO Ha3HAYEHHUs (MIPH BBHIMOJIHEHHUH JIa0OPATOPHBIX
pabor);

4. maker TOPHUKIAAHBIX oOydarommx mporpaMMm  (IJif  CaMOTOATOTOBKH |

CaMOTCCTHPOB aHI/IH);

20


http://www.xumuk.ru/
http://www.chemport.ru/
http://www.physchem.chimfak.rsu.ru/
http://onx.distant.ru/tests-tox/1.26/1.26.htm
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5. BUIEO- ayIMOBH3yalbHbIE CpeACTBa OO0ydeHHs (MHTEPAKTUBHBIC  JIOCKH,
BUJICOTIPOEKTOPHI);
6. anexkTpoHHas oubmmoTeka kypea (B cucteme KOCMOC- 311eKTpOHHBIC JIEKIIUU, TECThI

IUIL CAMOIIPOBEPKH, TECTHI JJIS CIa4U 3a4€Ta).

[Ipu nmpoBeaeHNM 3aHATHN JEKIIMOHHOTO TUIIA, CEMUHAPCKUX 3aHATUN UCIIOJIb3YOTCH:

JIUYEHIUOHHOE NPOCPAMMHOe 0becneyeHue:

— Tponykrer Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition
Enterprise) moamucka (Open Value Subscription);

— AxTuBUpycHoe mporpammHoe obecnieuenune Kaspersky Endpoint - Security
Cranpmapruenii Russian Edition;

— AltLinux (AmsT O6pa3oBanue 8);

€c80000HO pacnpocmpansemvle NPOCPAMMbL:

— Academic MarthCAD License - maremMaTHdeckoe IpOrpaMMHOE OOeCIedYeHue,
KOTOpO€ TI0O3BOJISIET BBIMOJHATh, AHAIU3UPOBATh BaKHEWIIME WHXEHEPHBIE pacueThl U
0OMEHUBATLCS UMU;

—  WinZip ana Windows - mporpaMm sl CKaTHs ¥ paClIakKOBKH (DaiIioB;

— Adobe Reader g Windows — nporpamma it uyrenust PDF ¢aiinos;

— Far Manager - xoHCONbHBIN (aiIOBBIA MEHEMKEp AJIs OINEPalOHHBIX CHCTEM

cemetictea Microsoft Windows.

JlJi CTyIEeHTOB C OrpaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBBSI CO3/IaHbI CIIELIUAJIbHbIE YCIOBUS
JUIA TIOJTydyeHHsl o0pa3oBaHuA. B LensX JOCTYIMHOCTH MOJY4YeHHs BBICIIET0 OoOpa3oBaHUS IO
o0pa3oBaTeNbHBIM TMPOrpaMMaM HHBAIUJAMHU U JIMLIAMU C OTPAaHMYEHHBIMH BO3MOKHOCTSMU
3JI0pOBbSI YHUBEPCUTETOM oOecrnieunBaercs: 1. AnbTepHATUBHOW BepcHel opHUIMAIbHOTO caifTa
B cetu «MutepHer» s cnaboBumsanux; 2. IIpucyTcTBHME accHCTEHTa, OKa3bIBAIOIIETO
oOyyaromemycss HEOOXOAMMYIO TOMoOIb; 3./[11 MHBaIMIOB M JIMI] C OrPaHUYEHHBIMHU
BO3MOKHOCTSIMH 3/I0POBbs 1O CIyXy — AyOJMpOBaHME BCIyX CIPaBOYHOW HH(OpMaIUM O
pacriucaHuM y4eOHBIX 3aHATUH; oOecrneueHue HAAJISKAllMMU 3BYKOBBIMH  CPEICTBAMU
BocHpousBeneHust nHpopmanuu; 4. J7s1 HHBAINUJOB U JIUI] C OTPAHUYEHHBIMU BO3MOKHOCTSIMHU
310pOBbsl, UMEIOUINX HapYIIEHHUs ONOPHO-JABUraTEJIbHOIO ammapaTa, CO3JaHbl MaTepHalbHO-

TCXHUYCCKUC  YCIIOBHA 06CCHC‘-II/IB8.IOH_II/IG BO3MOXXHOCTb 6CCHpeHHTCTBCHHOFO AOCTYyIIa
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oOyyaromuxcs B yuyeOHbIE MOMEIIEHUs, OOBEKTY MUTAHUS, TyaJleTHbIE M JIPyrUe TMOMEIIEeHUsS
YHUBEPCUTETA, a TaKKe MNpeObIBaHMA B YKa3aHHBIX IMOMENICHHSIX (HAIWYHE DPAaCIIMPEHHBIX

JBEPHBIX [IPOEMOB, IOPYUHEN U JPYTUX NPUCIOCOOJICHUI).
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IMPUJIOKEHME 1

JUCT N3MEHEHHU (JIONOJTHEHUI)

B pabouyio mporpaMMmy TIO IHUCIHMIUIMHE «JIEKTPOXUMUS OPraHUYECKUX COCTHMHCHUI»

npouts — DNEKTPOXUMHUSL Ha y4eOHBIH 1o

IlepeyeHb BHOCUMBIX
Nen/m JuemeHnT (myHkT) PII/] Mpumeuanue
H3MEHEeHUi (J10MOJIHEeHUil)

OO6cyxeHa U peKOMEH/I0BaHa Ha 3acelaHuu Kadeapbl HEOpPraHu4eckon U (pu3nueckoi

XUMUU MPOTOKOJ Ne or" " 20 T

3aBenaytomiuii kadeapoit / /
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IMPUJIOKEHUE 2

KAPTA KOMIIETEHIIUA

KOMIIETEHIIMA: roTOBHOCTH MCIOJIB30BaTh COBPEMEHHYIO anaparypy npu
MPOBEJICHUU Hay4HbIX uccienoBanuii (ITK-3)

04.04.01 «Xumus» npoduinb «XMMHA CHHTETHYECKHUX M MPUPOIHBIX BelECTB)
OBLIAS XAPAKTEPUCTUKA KOMIIETEHIIUN

— mnpodeccHOHATbHASI KOMIIETCHIIMSI BBITYCKHUKAa O0pa30BaTEIbHON MPOTPaMMBI IO
HaNpaBJICHUIO TTOATOTOBKU BHICIIEro oOpa3oBaHus XuMHsA, ypoBeHb BO marumcrpartypa, Bujg
npodecCHOHATBLHO eATEIbHOCTH HAYYHO-HCC/IeJ0BATeIbCKA.
JlaHHAs1 KOMITETEHIIUS CBS3aHA CO CIIEIYIONTUMHE OOIIEKYTbTYPHBIMHA, 1
obuienpogeccuoHanbHbIMU U MPOPECCHOHATBHBIMU KOMIIETEHIIUSAMU:

J CIIOCOOHOCTH K a0CTPAaKTHOMY MBIIUICHUIO, aHau3y, cuaTe3y (OK-1);

o FOTOBHOCTb K CaMOpPa3BUTHIO, CaMOpEaJu3allid, HCIOJb30BaHUIO TBOPYECKOTO
noteniuana (OK-3);

o CIOCOOHOCTh HCIIOJIB30BaTh M Pa3BUBATh TEOPETHUECKHE OCHOBBI TPAJUIIMOHHBIX H
HOBBIX pa3JIeioB XMMUH MPH perieHnn npodeccronanbhbix 3a1a4 (OI1K-1);

o BIIAJICHUE COBPEMEHHBIMH KOMIIBIOTEPHBIMH TEXHOJOTHSMHM TpH  IUIAHUPOBAHUU

WCCIeOBaHUM, TOJyYeHUH HW 00pabOTKe pe3ylbTaTOB HAyYHBIX SKCIEPUMEHTOB, cOope,
00paboTKe, XpaHEHHH, IPEACTABICHNN U repeaade HaydHoi napopmanuu (OITK-2);

. CIIOCOOHOCTh  pEaTM30BaTh HOPMBI TEXHHUKH OE30MAaCHOCTH B JIAOOPATOPHBIX H
texunosiornyeckux yciaopusx (OITK-3);

o TOTOBHOCTh K KOMMYHHKAIlMM B YCTHOW W THMChMEHHOH (OpMax Ha pPYCCKOM U
HMHOCTPAHHOM SI3bIKaX JJIsl pelieHus 3a1a4 npodeccnonanbHoi aestenaproctd (OI1K-4);

o CIOCOOHOCTh TPOBOJUTH HAyYHBIC HCCIICAOBAaHUS MO CHOPMYTUPOBAHHON TEMaTHUKE,
CaMOCTOSITEIIBHO COCTABIISAITh TUIAH WCCIICJAOBAHMS M TI0JTydaTh HOBBIC HAYYHBIC W TPUKIATHBIC
pesyabrater (ITK-1);

o BJIQJICHHE TEOPUCH M HABBIKAMU MPAKTUYECKOH pabOThl B M30paHHOW OOJACTH XUMHH
(TIK-2).

KomMmenTapun

Pemenne mpoGiaeM COBpEeMEHHOM XMMHUU M XUMHUYECKOW TEXHOJOTMH HEBO3MOXHO 0€3
Hay4YHBIX pPa3pabOTOK, MPOBOJMMBIX Ha THUIIOBOM, CIELUUATM3UPOBAHHOM H OPUTHHAIHLHOM
0o0Opy/IOBaHMM XUMHUYECKHX HCClenoBaTeNbckux —Jaboparopuil. I[loaToMy oBnageHue
TEOPETUYECKUMHU OCHOBAMHU M HaBBIKAMH PabOTHI HA TaOOPATOPHOM 00OPYAOBAHUH PA3TUIHOTO
TUTA SBISETCS OCHOBOM MOATOTOBKH MAarucTpa-XWMHKa. BBIMTYCKHUK, OCBOMBIIHMN MpOTpaMMy
MarucTpaTypbl U 00IaIaloNIuil JaHHOM MpodecCHOHANBHON KOMITETeHIINEH cioco0eH:

L4 IJIaHUPOBATH pa60Ty u CaMOCTOATCIIbHO BBI6I/IpaTL MCTO/bI peHICHUsA
HUCCICIOBATCIIbCKUX 3aaa4,

L4 BBIIIOJIHATD HAYYHBIC UCCIICAOBAHUSA HA J'Ia60paTOpHOM O60py,[[OBaHI/II/I pa3jindIHoOro Tulia,
L4 AHAIIM3UPOBATL TMOJYUCHHBIC PE3YyJIbTAaThl U pa3pa6aTLIBaTL PCKOMCHAaIUN I

JalIbHEHIIIErO MMPOAOJIZKCHU A UCCIICIOBAHUA.
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JlanHasi KoMIeTeHus: popMUpyeTcss Ha BCEX Kypcax MarucTparypbl IpU BBIIOJHEHUU
HAy4YHO-HMCCIIEIOBATEIbCKIX, KYPCOBBIX M KBATM(PHUKALMOHHBIX padOT, pPAa3JIMYHBIX THUIIOB
npakTuK. [loaToMy 1enecooOpa3HO BBIIEIUTH 3 OCHOBHBIX JTama (YpOBHS) €€ OCBOCHHS
(moporoBbIi, 0A30BBIN U TPOABUHYTHIN).

Onenka ypoBHS  CPOPMUPOBAHHOCTH
l'ocynapcTBeHHOM UTOrOBOM aTTECTALUU.

Jnst hopMupoBaHHUS KOMIETCHIIUHM HCIIOJB3YIOTCS TaKue BUABI YI€OHOW NesTeIbHOCTH,
KaK CcaMoOCTOsITelbHAas BHeEayJAUTOpHas paldoTa, BBIIOJHEHUE KYpCOBBIX U BBIIIYCKHBIX
KBaJTM(UKAIMOHHBIX Pa0OT, MPOrpaMM MPAKTUK. DTarbl OCBOCHHS KOMIIETEHI[MH CBSI3aHBI C
YBEJIMUYEHUEM CIIOKHOCTH MCCIIE0BATEILCKOT0 HAYyYHOT'O 3a/1aHusl, CAMOCTOSITEIbHOCTH MTOMCKa,
aHamM3a W CUCTEMAaTH3allMM HAaydyHOW HH(OpMAalMM Ha OCHOBE HCIOJIB30BAHUS JOCTYIMHBIX

KOMIICTCHIIN IIPOUCXOAUT BO BpeMs

MH(OPMALMOHHBIX

pecypcoB

(TTOMCKOBBIX

CHCTEM,

CricnyuaJaIn3vupoOBaHHBIX

OuOIHOTEK,

XUMHMUYECKUX 0a3 TaHHBIX), YMEHHUS M10JIb30BAHUS KOMIIBIOTEPHON TEXHUKOM.

COOTBETCTBUE 3TAIIOB (YPOBHEI) OCBOEHUMSI KOMIIETEHIINA
INJIAHUPYEMBIM PE3YJBTATAM OBYUYEHUSA U KPUTEPUAM UX OHEHUBAHUSA

dran Ilnanupyemsle Kpurepuu onieHuBaHus pe3yabTaTOB 00y4eHUsI
(ypoBeHb) pe3yabTaThbl
OCBOEHHUA o0ydeHus 3 4 5
KOMIETEeHIIHH
Baaners:
[TepBbrit 5Tan | HaBBIKAMH BJaJeeT  HaBBIKAMH | CBOOOIHO CBOOOIHO BJIaJIEET
(ypoBeHb) MIPOBEICHUS MIPOBEJICHUST HAYIHBIX | BIIQJICCT HaBBIKAMHU TTPOBEJICHUS
Hay4YHBIX UCCIIeJOBaHUI Ha | HaBbIKaMU HAy4YHBIX HCCIIEI0BAHUN
(TK -3) - | UCCIIEIOBAaHUN  Ha | OMHOM M3 THIIOBBIX | IPOBEJIECHUSI | HECKOJBKUX  THUIIOBBIX
THUTIOBOM npuoOpoB MIPU | HAYYIHBIX npudopax;
l'omosnocms | 060pyAOBaHUU HAJIUYUU HCCIIEJOBAaHU
ucnonvzoeams | B (ITIK-3) — | WHCTPYKIIUH, W Ha OJHOM
munogoe U3 THUIOBBIX | yMEET CaMOCTOSTEIbHO
obopyoosanue | YMeTb: npubOopoB; MPOBOJUTH KalIMOPOBKY
npu MIPOBOJIUTH yMeeT o u HACTPOIKY,
nposedeHuu | KaAIMOPOBKY U | MHCTPYKIMH WA TIOJ 00pabaThIBaTh u
HAY4HbIX HACTpPOMKY, PYKOBOJICTBOM yMeeT HUHTEPIPETUPOBATH
uccreoosanuii | 00pabaThHIBATh U | IpernojaBaTens CaMOCTOSITENl | Pe3yJbTaThl,
HWHTEPIPETUPOBATH | MPOBOJIUTH BHO MOJIy4YeHHbBIE
pe3yIbTaThl, KaJTuOpOBKY U | IPOBOJIUTH HECKOJIbKUX  THUIIOBBIX
MOJIy4YEHHBIE Ha | HACTPOUKY, KaauOpoBKy | mpubopax;
TUTIOBOM 00pabaThIBaTh U | 1 HACTPOWKY,
o0opynoBaHuU WHTEPIPETUPOBATH oOpabaThIBaT
VY (ITK-3) — | pE3yNbTaThl, b U | 3HACT  TCOPETUUYCCKHUE
MOJIy4YeHHbBIE Ha | MHTEPIPETHP | OCHOBBL W  IOHUMAET
3HaTh: OJIHOM U3 THUIIOBBIX | OBaTh MPUMEHUMOCTh
TEOPETUYECKHE npubopoB; pe3ynbTaThl, | HECKOJIBKHUX METOJOB K
OCHOBBI MOJIyYEHHBIE | PEIICHUIO KOHKPETHOM
WHCTPYMEHTAIIBHBIX | IOCIIOBHO HAa OJHOM W3 | 3a/1a4H;
METOJ/IOB aHallu3a M | BOCIIPOU3BOJUT TUTIOBBIX
WCCIIeIOBaHUS, obmue npubopoB;
MIPOBOIUMBIX Ha | TEOPETHYECKUE
TUTIOBOM OCHOBBI OJTHOTO
obopynoBaHuU METOJIa aHajW3a U | 3HaeT
3 (IIK-3) — | HCCIIeIOBaHUA, TEOPETUUECK
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IPOBOAUMBIX Ha | M€ OCHOBBI H
TUTIOBOM MOHUMAECT
o0opynoBaHuuy, PUMEHUMOC
Thb  OJHOTO
MeToa K
peleHuo
KOHKPETHOU
3aJa4u;
Baaners:
Bropoii atanm | HaBBIKAMH BJaJeeT  HaBBIKAMHU | CBOOOTHO cBO0OOTHO BJIAJICET
(YypoBeHbB) MIPOBEICHUS MIPOBEJICHUS HAYYHBIX | BIIAJICCT HABBIKAMU TIPOBEJICHUS
HayYHBIX UCCIICIOBAHUI Ha | HaBBIKAMU HAy4YHBIX HUCCIICI0BAHUN
(MK -3) —2 | uccnemoBanuii  Ha | OJHOM U3 | IPOBEJIEHUsI | Ha HECKOJIbKUX
CHCIMATM3UPOBAHH | CIICIIUATM3UPOBAHHBI | HAYYHBIX CHCITUATH3UPOBAHHBIX
T'omogénocms | oM 00OpYIOBaHUM | X  TpHOOPOB  TIPH | UCCIIEAOBAaHU | mpUOOpax;
ucnoavzoeams | B (TTK-3) — 2 HATHYUU i Ha OTHOM
cneyuanusupog | YMeThb: UHCTPYKIIUH, u3
aumHoe MIPOBOJTUTH CHECIHATH3UD | YMEET CaMOCTOSITEIHHO
0bopyoosanue | KaTuOPOBKY U | yMmeer T0JT | OBAaHHBIX MIPOBOJIUTH KATHMOPOBKY
npu HaCTpOUKY, PYKOBOJCTBOM npubopoB; )51 HaCTPOWKY,
nposedeHuu | 0OpabaThIBaTh U | IpenojaaBaTes 00pabaThIBaTh u
HAYYHbIX WHTEPIPETHUPOBATh | IPOBOJUTH HHTEPIPETHPOBATH
uccnedosanuil | pe3yibTaThl, KaJTHOpOBKY U | yMeeT pe3yabTaTHI,
MOJTyYCHHBIC Ha | HACTPOHKY, CaMOCTOATEN | TIOJyYCHHBIC Ha
CHeIMaJIu3upOBaHH | 00pabaThIBaTh U | BHO HECKOJIBKUX
oM 000OpyJIOBaHUN | HHTEPIIPETUPOBATH IPOBOTUTH CHECIHATH3UPOBAHHBIX
VY (TIK-3) — 2 pe3ybTaThI, KamuOpoBKy | mpubopax 0e3
NIOJTy4YEeHHBIC Ha | 1 HACTPOWKY, | HHCTPYKIIHH;
OJTHOM u3 | oOpabarpiBaT
3HaTh: CHEIMAM3UPOBAHHBL | b u
TEOPETHUYECKHE X  TpuOOpPOB  TPH | UHTEPIPETHP | 3HAET  TEOPETUUCCKUE
OCHOBBI HAITUYUN oBaTh OCHOBBI W TIOHUMAET
WHCTPYMEHTAIIBHBIX | HHCTPYKIIHH; pe3yibTaThl, | MPUMEHUMOCTh
METOJIOB aHaju3a U MOJTyYCHHBIC | HECKOJBKUX METOJIOB K
HCCIIeIOBaHUs, JOCJIOBHO Ha OJIHOM W3 | PCUICHUIO Hay4yHOU U
MIPOBOJIUMBIX Ha | BOCIIPOM3BOJIUT CHCHUATM3UD | IPUKIAJHOW  3a/ayH,
CTCHUAIM3UPOBAHH | 00IIHE OBaAHHBIX MIPOBOIUMBIX Ha
oM 00OpYJIOBaHUU | TECOPETHUECKHUE npubopoB CHEIHUATH3UPOBAHHOM
3 (IIK-3) - 2 OCHOBEI oxHoTO | O€3 000pyAOBaHUH;
METOJ]a aHaIW3a W | HHCTPYKIIUH,
UCCIICIOBAHMS,
MPOBOAMMOTO Ha
CHEIHMAM3UPOBAHHO | 3HAET
M 000py/I0BaHUY; TEOPETUYECK
Ue OCHOBBI U
MOHUMAET
MPUMEHUMOC
Thb  OJIHOTO
MeTo/1a K
PELICHHIO
3aJJaHHOU
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3a/1a9H,

IPOBOJIUMOTO
Ha
CHeHaTU3Up
OBaHHOM
000py1I0BaHU
u,
Baaners:
Tperuii aTan | HaBBIKAMU BJIaJICET  HaBbIKaMU | CBOOOJAHO CBOOOJHO BJIa/I€ET
(ypoBeHB) MIPOBEACHUS IPOBE/ICHUS] HAYYHBIX | BIIAJCeT HABBIKAMU TIPOBEICHUS
HAyYHBIX UCCIIeTIOBAaHUH Ha | HABBIKAMU HAyYHBIX HCCIICOBAHUN
(MK -3) —3 | uccnemoBannii  Ha | OJHOM U3 | IpOBEIEHUsI | Ha HECKOJIbKUX
OPUTHHAITLHOM OPUTHHATEHBIX HAyYHBIX OpPHUTUHATBHBIX
T'omoenocms | 000pyAOBaHUU npubopoB MpU | UcceoBaHu | mpubopax 0e3
ucnonvzosams | B (IIK-3) — 3 HAJTTIAN i Ha OJIHOM | MHCTPYKIIWH,
OpUSUHATILHOE UHCTPYKIIUH, u3
obopyoosanue | YMeThb: OpUTHHAIBH | YMEET CaMOCTOSTEIHHO
npu MIPOBOJTUTH BIX TIPUOOPOB | IPOBOJIUTH KaTHOPOBKY
nposedeHuu | KaIMOPOBKY U | yMmeer non | 6e3 u HaCTPOUKY,
HAYYHbIX HACTPOWKY, PYKOBOJACTBOM WHCTPYKINH, | 0OpabaThIiBaTh u
uccreoosanuii | 00pabaTHIBAThH U | IpernojaBaTens HUHTEPIPETUPOBATH
HHTEPIPETUPOBATE | MPOBOJIUTH pe3ybTaThI,
pe3yIbTaTHI, KaJTHOpOBKY U | yMeeT MOJTy9YEeHHBIC Ha
MOJTy4YEHHBIE Ha | HACTPOMKY, CaMOCTOSITENl | HECKOJIbKUX
OPHUTMHAIILHOM 00pabaThIBaTh U | BHO OPUTHHAIIBHBIX
000py10BaHUN WHTEPIPETUPOBATH MIPOBOJIUTH npudopax 0e3
VY (TIK-3) - 3 pe3ybTaThI, KaJIMOPOBKY | MHCTPYKIIHH,
MOJTy4YeHHbIE Ha | U HACTPOIIKY,
3HaTh: OJHOM u3 | oOpabarpiBaT
TEOPETUYECKHE OpUTHHAIIBHBIX b U | 3Ha€T  TEOPETUYECKUE
OCHOBBI npubopoB IpPYU | UHTEPIPETUP | OCHOBBI M  TOHUMAET
WHCTPYMEHTAIBHBIX | HATUYUH OBaTh MPUMEHUMOCTh
METOJ/IOB aHallu3a WM | UHCTPYKIIUH; pe3ynabTaThl, | HECKOJbKHUX METOOB K
HCCIIeIOBaHUS, MOJIyYCHHBIC | PEIICHUIO HAYYHOU H
MIPOBOUMBIX Ha | OCJIOBHO HAa OJHOM U3 | MPUKJIAJHON  3a1ayd,
OpUTHHAIIEHOM BOCIIPOM3BOJIUT OpUTHHAIIBH | POBOIUMBIX Ha
obopynoBaHuu oOmue BIX MPUOOPOB | OPUTHHATBHOM
3 (TIK-3) -3 TEOPETUYECKUE 0e3 000py/I0BaHUU.
OCHOBBI OJIHOTO | UHCTPYKIINH;
MEeTOJla aHanmm3a |
UCCIIEIOBaHUS,
IPOBOJIUMOTO Ha | 3HaeT
OpUTHUHAIIEHOM TEOPETUUYECK
000pyI0BaHUH; Ue OCHOBBI U
MOHUMAET
MPUMEHUMOC
Tb  OJIHOTO
MeToa K
PELICHHIO
3aJJaHHOU
3a/1auH,
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[IPOBOAUMOI0
Ha
OpPUTMHAIBEHO
M
000py1I0BaHU
u,
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IMPUJIO)KEHUE 3

Pacnpenesienue 0a/1710B TeKylero u pyoe;xHoro KOHTPOJIs

Buo konmpona

Cymma b6annos

Oowasn

1-1 mouka 2-1 mouka | 3-1 mouka
cymma
1- | Hocewenue 3anamuii 00 10 bannos 00 3 0. 00 30. 0o 46.
2- | Tekywyuit KOHmMpPOJib: 00 30 6annos 00 10 6. 00 10 6. 00 10 6.
Omeem na 5 eonpocos om000l56.| om00o56.|om0oo56.| omlOool
0.
[TonHbIil NpaBUIIBHBINA OTBET Jo0 15 G6amnos 56. 50. 560.
Hermnomnubif npaBUIBHBINA OTBET or 3 mol5 0. orl 1056.| or1 mo50. orl mo5
0.
OTtBeT, coaepXaluii HETOYHOCTH, 00. 00. 06. 06.
OITNOKH
Boinonnenue camocmoamenvhvix
3a0anuii (pewienue 3aodau,
Hanucanue pegepamos, 0oknad, | om 0 00l56. | om00o56. | om00056 |om0ool
Icce ) 4]
1. | Pybescubvtit Konmpoisb 00 30 6annos 00 10 6. 00 10 6. 00 10 6.
TECTUPOBAHUE ot 0- mo 126. | ot 0- mo 40. ot 0- o ot 0- o
40. 40.
KOJIJIOKBUYM or0m0186.| or0mo60.| or0 mo 60. or0 mo 6
0.
Hmozo cymma mexywiezo u
PY0OerxscHo20 KOHmpoA 0o 7006annoe 00 230. 00 230 00 240
IlepBbiii 3Tan (0a30BbIil)ypOBEHDb)
— OLIEHKA «YJ10BJIETBOPUTEILHO» He MeHee 36 | He meHee 12 HE MEHEE | HE MEHee
0. 0. 126 126
Bropoii sran | Mmenee 70 6.
(MpoABHHYTHI)ypOBEHD) — OI[€HKA (51-696.) | wmenee 23 6 | menee 23 6 | meHee 240
«XOPOII0»
Tpernii 3Ttan (BbICOKH YPOBEHb) -
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