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I. HEJIN U 3AJAYHN JTUCIIUAITJIMHBbI

Henu: yrirybneHHOE IPEICTABICHUE TEOPETUYCCKUX OCHOB OPTaHMYECKON XUMHUU H UX
MPAKTUYECKOE MPUTIOKEHUE K U3YUECHUIO OPTraHUYECKUX PeaKLUi.

3agaun:

= 1aTh ITOHATHUSA O MCXAHU3ME OpI‘ AHNYCCKHUX peaKm/Iﬁ;

- 1aTh MOHATHS O METO/IaX U3YUYCHUSI KHHETHKH U MEXaHU3MOB OPTaHUYECKHX PEaKIIid;
- J1aTh MPEACTaBICHUE O B3aUMOCBSA3U MEXaHU3MAa U KUHETUKU OPTaHUYECKUX PEAKIIH.

B pesynbraThl W3y4YeHUsS MAaHHOW AUCHUIUIMHBI CTYACHTHI JOJKHBI C(HOPMUPOBATH
MPEJCTAaBICHUSI O B3aWMMOCBS3M MEXaHM3Ma M KUHETUKU OpraHuYecKux peakuuii. HmMets
KOHKPETHBIE MPEICTABICHUS O METOJaxX H3y4YCHUsS KHHETUKHM U MEXAaHU3MOB OPraHUYECKUX
pEeaKIuu.

1. MECTO JUCHUMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yuebnas nmuctuminaa «KuHeTrka n MeXaHU3Mbl OPTaHUYECKUX PEAKIUil» OTHOCUTCS
K BapMaTUBHON YaCTH MIPOrpamMMsbl (Kypc IO BEIOOpY).

2.2. JIns u3y4eHus: AUCIUTUTMHBI HEOOXOIMMBI KOMITETCHIINH, C(HOPMUPOBAHHEIE B
pe3yiabTare o0ydyeHus Ha 1-4 kypcax OakanaBpuara u 1-M Kypce MarucTpaTypbl XMMHUYECKOTI'O
dakynprera.

2.3. Ilony4yeHHble 3HaHUS HEOOXOIUMBI NPHU BBINOJIHEHUH HAyYHO-HCCIIEI0BATENbCKON U
BBIITYCKHON KBaJTU(UKALMOHHON pabOTHI.

I1l. TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA JUCHUIIJINHBI

[Ipomiecc oCBOEGHHMS TUCHUIUIMHBI HampaBieH Ha (opMUpOBaHHE KOMIETCHITHI
(amemenToB creayromux kommerennuii) B cooterctBun ¢ ®I'OC BO u OIT BO no ganHOMYy
HaIPaBJICHUIO MOATOTOBKH.

ITepedyens miIaHMpyeMbIX pe3yJIbTATOB 00yYEHHS MO JTUCHHUILIHHE (MOAYJIIO),
COOTHECEHHBIX C HHANKATOPAMM J0CTHKEHHUSI KOMIIeTeHI Uil

HNuauxkaropsl
Komnerenuus . Pe3ysabTaThl 00yueHHus
KOMIeTeH Ui
I1K-4 Cnioco6en npoBoauts | [TK-4.2. [IpoBoauT 3HaeT: TEOPETUUECKUE OCHOBBI
AKCIIEpUMEHTAIbHBIE U pacyeTHO-TEOpeTHYECKHE | 0a30BBIX XUMHUECKUX JUCITUTUINH
pacyeTHO-TEOPETUYECKHE UCCIIEIOBAHMS 110 U CTIOCOOBI MX MCTIOJIb30BaHMS
WCCIICIOBAHMSI 110 3aJJaHHON | 3a/IaHHON TeMe B NIPU PEIICHUN KOHKPETHBIX
TeMe B BBIOpaHHOM 001acTH | BBIOpAaHHOM 00J1acTH XMMHUYECKUX 3a7a4
XUMUHU, XUMHUYECKON XUMUU Ymeer: npoBOAUTE NTEPBUYHBIN
TEXHOJIOTHH WM CMEKHBIX C aHaJIN3 Pe3yJIbTaTOB C YYETOM
XUMHEH HayKax 00X 3aKOHOMEPHOCTEH,
bopMyIHpyEMBIX B paMKax
XUMHYECKOW HAYKH
[1K-5 CriocobeH Ha oCHOBE [1K-5.1. Kputnyecku 3HaeT: CUHTE3 BEIIECTB
KPUTHUYECKOTO aHAJIN3a aHATU3UPYET Pa3NIMYHON MPUPOJIBI, OCHOBHBIC




pesysibratoB HUP onienuBars
MEPCIEKTUBBI UX
MPAKTUYECKOT0 IPUMEHEHUS
U IPOAOJDKEeHUs padoT B
BBEIOpAHHOM 00JIACTH XUMUH,
XUMHUYECKON TEXHOJIOTUH
WJIA CMEXKHBIX C XUMHEN
HayKax

HOJ'Iy‘ICHHbIe p€3y.HBTaTI>I
HUCCIIENOBaHUN B
BbIOpaHHOM 00JacTu
XHMUH, BBISIBIISET
JIOCTOMHCTBA U
HENOCTATKU H
COIIOCTaBIISICT C
JUTEPATYPHBIMHU
JAHHBbIMHA

JIOCTOMHCTBA U HEIOCTATKU
pasINYHBIX METOI0B
HCCJIEI0BAHNS CBOMCTB BEILECTB
U MaTepUasoB; MpaBUiia U HOPMBI
TEXHUKU 0€30MTaCHOCTH NpU
paboTe ¢ XUMHUYECKUMHU
peakTuBaMu M (pU3MUECKUMH
npudopamMu

YMmeer: IpoBOAUTH OJTHO- U
JIBYXCTaUIHbIE CUHTE3BI C
MCTIOJIb30BAaHUE Mpe IIaraeMbIX
METOAMK; paboTaTh Ha
CTaHJAPTHOM XUMHUYECKOM
000opy10BaHUH

Buiajneer: HaBbIKaMU PabOTHI €
COBPEMEHHBIMU XUMUYECKUMU
npubopamu, nprueMaMu
OpraHu3aIlui METOJUKU paboT
IPU PELIEHUHU TOCTaBICHHON
3a7a9u

IV. COAEP)KAHUE U CTPYKTYPA JTUCIHUIIJIMHBbI

TpyaoeMKOCTh NUCHUIUIMHBI COCTaBIsieT 4 3a4eTHBIX enuHulbl, 144 yaca, u3 HUX 54

YJaca Ha 3K3aMCH

CDopMa HpOMe)KYTOqHOﬁ aTTcCTaluMn. 3K3aMCH

4.1 Conepxanue TUCUMILUIMHBI, CTPYKTYPHPOBAHHOE N0 TeMaM, C YKa3aHHEM BH/10B
Y4eOHBIX 3aHATHH M OTBECHHOI0 HA HUX KOJINYeCTBAa aKaJeMHYeCKHX YacoB

Bunp! yueGHO#t paboThI, BKIIIOUast
5 | camocrosTenbiyio paGoty oSyuaomuxcs
E 1 TPYAOEMKOCTDH
g (B 1acax)
S KonrtakTHas pabota
%‘ NpernoiaBarels ¢
g obyuaionmmncs DopMBI TEKyIIETO
a S ® KOHTPOJIs
No § § E g 4 = YCIIEBAEMOCTH;
n /IT Pasnen quciuIuInHbl/ TeMbI § ° e § = 3 z dopma
3 3 = £ E E qE ) [POMEIKYTOUHOM
m § = z § 2" § ‘}8“ aTTecTalu
£ 5 o g 6 ] o a (no cemecmpam)
= g = = 2
S| 2| 28 ~ 5 | 3
< = - & O
= S = 2
B o B =]
% S 2 Iy
=z g E g
= &7 =
MexaHn3M XUMUYECKOM
1 3 2 - - 2 YO
peakiuu
5 MeTo1bl KHHETUYECKUX 3 6 5 2 ITpoBepka
HCCIICIOBAHU I otuetoB JIP
3 IIpoBenenue u 3 4 5 5 IIpoBepka
00paboTKa otuetoB JIP




Bupiel yueGHOM paboThI, BKIIFOYAs
CaMOCTOSTEIIBHYIO PaboTy 00y4arOIIHXCsI
1 TPYIOEMKOCTh

3
=3
=
g (B yacax)
S
S KonrakTHas pabota
L%’ IperiogaBaTeis ¢
o
g obyuarommmcs DopMBI TEKYLIETO
o § e © KOHTPOJIS
N 5 g g g - 2 5 YCIICBAEMOCTH;
o /11 Pasnen quciuIuInHbl/ TeMbI g ° e § g S z dopma
3 § 5 g E E E s TIPOMEKYTOUHOM
= 5 = 38 g 58 aTTeCTaluu
S g o2 e s 5 & (no cemecmpam)
= Z o 2 O = ]
g 5 z 3 = g 2
< = 5 & O
o Qs =)
= o K =
% s 3 Iy
: = g
= =
KHHETHYCCKHX
HUCCIEe0BAaHUN
KuneTtnka cioXHBIX
4 peaKIuu. 3 2 2 1 2 IIpoBepka
IlocnenoBarenbHEIC otyetos JIP
peaKkuu
Meroa cTraniMOHapHBIX
KOHIIEHTpaLHH.
5 | Jlumutupytomas cragus | 3 2 2 1 2 Hposepra
otgetos JIP
CJIOJKHOT'O XUMHUYECKOTO
npouecca
6 | Konkypupyromue 3 4 5 1 5 [TpoBepka
peaKImu otuetoB JIP
Kunernka peakuuii
7 | pasnoxKenus 3 4 2 1 1 IIposepka
OpPraHUYECKUX otuetoB JIP
COE€UHEHHUI
8 Kuneruka pagukansHon 3 4 2 1 1 [IpoBepka
NOJIMMEPU3ALINU otyetoB JIP
9 Kunernuecknii 3 2 2 1 1 IIpoBepka
M30TOMHBIN 3P dexT otueroB JIP
Brnusaue
pacTBOpUTEIIEH Ha IIpoBepka
10 3 6 4 2 1 1
CKOPOCTb TOMOTE€HHBIX otuetoB JIP
XUMHYECKHUX PeaKkui
ITpomexxyTounas
p y 3 2 3 JK3aMeH
aTTecTanus
144
HToro yacon 36| 24 4 |10 | 16 54

4.2 TInaH BHeayAUTOPHOIi CAMOCTOSITEJIbLHOM PadoThl 00y4aAKOIIMXCS 110 AUCHHIIIHHE




CamocrosTenpHas paboTta Yu4ebHo-
o0yyaromuxcs METOAUYECKOE
OrneHOYHOE
Cemectp| HazBanue pa3mena, TeMbI Bun 3atpatsl obecrieueHne
.| Cpoku CPeICTBO N
CaMOCTOATCIIbHON BPEMCHHU CaMOCTOATCIIbHON
BBIIIOJIHCHUA
PaboThI (uac.) paboThI
MeTroauueckoe
Mexanusm xummuueckoi |[loaroroska YcrHOE nocobue 1 NpaKTEKyM
3 2 I1I0 KHHCTHKC
peakuu oTtueTta o JIP CO0ECENOBAHME |opramueckix
peaxiii
3 IToaroroska Memgmqecxoe
IIOCOOHMC U IPAKTHUKYM
Mertoapl KHHETUYECKHUX |ogryera 1o JIP 2 o memxep Y
HCCIIeTOBaHUM YcrHoe P ———
cobeceT0BaHNE |peakunii
3 |lIpoBeneHue u IToaroroska Merommaeckoe
60a60TK TyeTa o JIP MOCOOUe U MPAKTUKYM
00paboTKa 0THETa 110 2 110 KHHETUKE
KUHETHYECKHUX IIpoBepka OpraHIIecKHX
MCCIIEIOBAHUM oryera no JIP, |Peartut
3 |Kuneruka cioxHbIX IToaroroBka IIposepka Meromraeckoe
o JIP JIP 1oco0ue 1 NPaKTUKyM
peaKkuum. OTYeTa 10 o |oraeTano JIP. |y umerce
IlocnemoBaTeabHEIC OpPraHNYeCKHX
peaKkuuu peaxiuit
3 |Kuneruka cioxHbBIX IToaroroBka IIposepka Meromraeckoe
o JIP JIP 1noco0ue 1 NPaKTUKyM
peaKkuum. OTYeTa 10 o |oraeTano JIP. | umerce
IlocnemoBaTenbHEIC OpPraHNYeCKHX
peaKIuu peauit
3 Meron craunonapubix  (IToaroroBka [IpoBepka Meronuueckoe
o JIP 10co0ue H MPaKTUKYM
KOHIIEHTpalUH. OTYeTa 10 OTYeTa Mo 110 KHHETHKE
.HI/IMI/ITI/IIZ)YIOH_IaH cragust 1 pa60Te. OpraHu4ecKux
CII0Y)KHOT'O XMMHUYECKOTO peaxuui
npouecca
3  |Konkypupyromue IToaroroBka [IpoBepka Meronueckoe
JIP JIP 0COONEe M MPAKTHKYM
peakuuu oT4YeTa 1o 1 |oteeramo JIP. || " erie
OPraHn4eCKux
peaxIwii
3 |Kuneruka peaknuit [Tonroroska IIpoBepka MeT%ﬂH‘IGCKoe
ocoOue U MPaKTUKYM
Ppa3ioKEeHUs otuera no JIP 1 [oryerano JIP. |0 cumemnxe
OpTraHNYCCKUX OpPraHNYeCKHX
COEJIMHECHUI peaxuni
o Mertoanueckoe
3 |Kuneruxa PaluKaNIbHON HOHFOTOBKJ‘I‘P HoCOGHE 1 MpaKTKYM
IMOoJIMMEpU3aliun oT4eTa 1o 1 IIposenka 10 KHHETUKE
p p OpPraHn4eCcKux
otuera 1o JIP. |peaxunit
3 o IToaroroska MeTtoandeckoe
Kunernieckuii oTyera no JIP 1noco0ue ¥ NPaKTUKyM
M30TOMHBIN 3 deKT 1 Tposepka 10 KHHETHKe
OpPraHn4eCcKux
otuera 1o JIP. peakumit
3 |Buusname pactBopureneii|[loaroropka Meronueckoe
JIP 0COONE M MPAKTHKYM
Ha CKOPOCTh OTYETA 10 1 O KHHETHKe
TOMOTE€HHBIX [IpoBepka OPraHHYEeCKHX
XUMWYIECKHUX PEaKITit oryera 1o JIP. |peakuui
OO0mas TpyJ0€MKOCTh CAaMOCTOATEILHON PabOTHI 1O 16
JUCHUIIIIMHE (Yac)
Brogxer BpeMeHH caMOCTOATEIbHOM padoThl,
Npe1yCMOTPEHHbI y4eOHbIM IJIAHOM JIJISl JAHHOM 16

JUCHMILIMHBI (4ac)




4.3. Cogepxanue pa3iejioB U TeM IUCHUIINHBI

TpynoemkocThb
JUCLIUILINHBI 4
(3.e.)
HanvenoBanne | 1. MexaHU3M XUMHYECKO# peakuuu
OCHOBHBIX ITonsiTne Mexanu3ma XuMH4ecKor peakuuu. Kpurepuu, KOTopbIM
pas3nennos JIOJKEH YAOBIETBOPATh MEXaHU3M. MeTO bl yCTaHOBJICHUSI MEXaHU3MOB
(Momyeit) peaxkuuil.

2. MeToabl KHHETHYECKHX MCCIe10BAHUNA

IlonatTne XUMHYECKOM KHHETHMKM HM  33Jadd  KHHETHYECKHUX
uccienoBaHuil. CKo- poCTh XUMHYECKON peaKIu. DKCIEPUMEHTAIbHBIE
METOJIbI ~KUHETHYECKUX HCclie-IoBaHui. Merox otbopa  mpoOl:

TUTPUMETPUUECKHUE METO/BbI, xpomatorpadus, rpaBUMETPHS,
nossiporpadusi. HempepbIBHBIE METOABI: IIEKTPOXHUMHUYECKUE METOIbI
(moTeHIIOMeTpHS, KOHAYKTOMETPUS), ONTHYECKHUE METO/1bl

(monsipumerpust, Y @- u UK-cniekrpockonus), paguocnexkrpockomnus AMP
n OIIP, TepMomerpus, AMIATOMETPHs, BOJIBIOMOMETpHUs. I3yueHue
ra3o(a3HbIX peakuuii: MeToja NaBieHui. M3ydeHne OBICTPBIX peakluii;
METO/1 IOTOKA U CTPYH.

3. IIpoBenenne u 06padoOTKA KHHETHYECKHUX UCCJIEI0BAHMIA
[TocnenoBarenbHOCT,  TpOBEACHHS U OOpabOTKM  KUHETHYECKHX
uccnenoBanuil. PopMarbHO-KMHETUYECKOE ypaBHeHUE peakuuu. [lonstue
KMHETUYECKH MPOCTOM HEeoOpaTUMOW peakuuu. MeToIbl OIpeaeraeHHs
MOPSIKOB PEAKIMU: WHTErpanbHblii u auddepenunanbubiii. [lonsTus
KOHIEHTPALMOHHOTO (MCTUHHOTO) U BPEMEHHOTO TMOPSAKOB pEaKLUU.
OnpeneneHue MNOPSAKOB pPEAaKIUl MeETOoJaMH H30JSIIMU M BPEMEH
NOJIyTIpeBpallleHns. TepMOAMHAMMYECKHE I1apaMeTpbl XHMHUYECKOTO
nporecca. DHEeprus akTUBALMU U METOJIbl €€ HaXO0XKJIEHUS. DHTAJBIUSA U
SHTPOIUS aKTUBALKMHU U (PAKTOPBI UX omnpeensone. KomneHcamoHHbIi
s dexr.

4. Kunernka cioxkubIx peakuuii. IlocienoBarenbHble peakuun
Kunernka cnoxubix peakuuil. [locnenoBarenbnsle peakuuu. lloHsaTus
CKOpOCTH 00pa3oBaHMs U PacXOJ0BaHMs MPOMEKYTOUHOTO BELIECTBA U
METOJbl MX HAXOXKICHMs. YpaBHEHUS Ul KOHLEHTpALUil MCXOJHOTO,
IIPOMEKYTOYHOIO M KOHEYHOIO BEIIECTB JIBYX IIOCIIENOBATEIbHBIX
peakuuii U ux rpapuyeckoe BbIpaxkeHHe. MakcuManbHas KOHIEHTpaLus
IIPOMEXYTOUYHOTO BEIIECTBA M BpeMsi ee AocTuxkeHus. OmnpezneneHue
KOHCTAaHT CKOPOCTEH ABYX IIOCJIEAOBATEIBHBIX OJHOCTOPOHHUX PEAKLUN
IIEPBOTO NOPsIJIKA.

5. MeToa cTAaNMOHAPHBIX KOHUEHTpauuid. JluMuTHpyomas craaus
CJI0’KHOT0 XMMHYECKOro0 npouecca

Meton crammonapusix koHneHtpanuii (MCK). YcnoBusi ycTaHOBIEHHS
cranu-oHapHoro pexuma. [Ipumepst ucnonszoBanuga MCK s peakuumid
paavKaIbHON MOJMMEPU3ALUU U TEPMOJIN3a OPraHUYECKUX COCIUHEHUM.
Jlumutrpyronias craams CI0KHOIO XMMHUYECKOro mpouecca. ITpumepst
CJIOKHBIX OPraHMUYECKUX PEAKIUI, B KOTOPBHIX JUMHUTHPYIOIIEH cTagueit
gBiseTcss oOpa3oBaHHE IPOMEXKYTOYHOIO BeLIeCTBa WM  CTaaus
00pa30BaHMs KOHEYHOTO MPOAYKTA PEaKIUH.

6. Koukypupywiuue peakuuu

Konkypupyromue peakiun. OleHKa PpeakIUOHHOW  CHOCOOHOCTH
OPraHWYECKHX COCIMHEHHH METOJOM KOHKYPUPYIOIIMX  PEAKLMUH.
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bumMonekynsipHble KOHKYPHPYIOIIHE PEaKIUd CBOOOJHBIX pPaJIUKaOB
OJIMHAKOBBIX U Pa3HbIX MOPSAKOB IO KOHIIEHTPALMH paguKkanoB. Potonus
aneroHa. OrmnpeneneHue OTHOCUTENBHBIX KOHCTaHT B3aMMOJECHCTBUS
METUJIBHBIX PAJUKAIIOB C YIJIEBOIOPOJAMHU.

7. KuHeTuka peakumi pa3Jjio:KeHusl OPraHuvecKuX coeMHeHn
Kuneruka peakuuii pas3nokeHUsi OpraHMYECKUX coeauHeHuu. LlemHoit
MEXaHU3M XUMHUYECKOIO IIPEBPALLEHUsA, €r0 3JIEMEHTAPHBIE CTaJUU.
Jnmuaa  wenun.  DakTopbl,  ONpENEISIOIIME  MOPSAJOK  pEeaKUuu
WHULIMUPOBAHUSA TMPU paclajie OpraHuyecKux coeauHeHuil. Tumbl
pajuKaloB M MEXaHM3Mbl OOpbIBa ¢ UX ydactueM. OOumil mopsiiok
peaKkuMy pas3JIOKEHUS OPraHUYECKUX COCIMHEHMM B 3aBUCUMOCTH OT
MexaHu3Ma oOpeiBa 1enu. PakTopbl, BIUSIONIME HA MEXaHU3M OOpbIBa.
Mexanu3mbl paznoxenus 3tana Paiica-I'epudenbna, Kroxnepa-Teiine u
UX 3KCIIEpPUMEHTaIbHas IPOBEPKaA.

8. Kunernka pagukajJbHOH NOJIMMepU3aluu

Kunernka pagukanpHOil nonuMepusanuu. PopMaabHO-KUHETUYECKOE
ypaBHEHHE peakuuu noauMmepusanuu. CBs3b AJIUH KUHETUYECKOH U
nosuMepHoi wnemned. CreneHb MOIMMEPU3ALUU U €€ 3aBUCUMOCTb OT
KOHIIEHTPAIIUU PEareHTOB, TEMIIEPATyPhl PEaKIIUU, MEXaHU3MOB 00pBIBA U
HaJINYUS IEPEAATYMKOB LIETIH.

9. Kunernueckuii M30TONHbINA 3P peKT

Kunernueckuit m3oronuenii s¢pdext (KHMD) u ompenensionme ero
dakropel. Cayuan nposinenuss KMD. CnocoOwl ompenenenuss KUD.
IIpumepsl onpeneneHns MEXaHU3MOB PEAKLIUN C IIOMOIIBIO U30TOITHOTO U
KW1D. Mexanusm JIunaemana 1isi MOHOMOJIEKYJISIPHBIX PEaKIIHil.

10. Bausinue pacTBopureieil HA CKOPOCTb TOMOT€HHbBIX XHMUYECKHX
peakuuii

Bnusinue pactBopuTenei Ha CKOpOCTh TOMOTE€HHBIX XUMHUYECKUX PEAKIIHA.
Oneprust I'm60ca aktuBanuu 1 sHeprus [ ud60ca nepeHoca u Gpaxkropsl Ux
onpezensonue. 3aBUCUMOCTh CTENIEHH BIUSHUS IPUPOJIbI PACTBOPUTENS
Ha XMMHMYECKHH MpOIECC OT CTPOCHHS AaKTUBUPOBAHHOTO KOMIUIEKCA.
BnusiHue mnpupoasl cpeibl Ha MEXAaHW3Mbl OPraHUYECKUX PEaKUUid.
BrusiHue AM3NIEKTpUYECKON MOCTOSHHOM Cpelibl Ha CKOPOCTh PEaKlUH B
pacTBOpe MeXIy HOHAMH, IOHOM U HEUTPaJIbHOM MOJIEKYJION (ypaBHEHHE
AmMmuca), IByMs TOJSIPHBIMH MOJIEKyJlaMd. 3aBHUCHMOCTh KOHCTaHTBI
CKOPOCTH PEAKLIUH OT HOHHOW CHJIBI pACTBOPA B PEAKLUAX MEKy HOHAMU,
MOHOM U HEWUTpaIbHOU MOJIEKYJION. IIepBUYHBIN U BTOPUYHBINA COJIEBBIE
b DEKTHI.

DopMBI TEKYLIETO
KOHTPOJIA

Y CTHBIN ONPOC, OTYETHI

®opma
[IPOMEKYTOYHOU
aTTecTaluuu

DK3aMeH

4.3.1 llepeyeHb NPaKTHYECKUX 3aAHATHI H JIa0OOPATOPHBIX PadoT

Ne i/t

Ne pasnena u TeMbI AUCIUIUTHHBL
(Momyst)

TpynoeMkocTb
(gac.)

HaunmenoBanue 1a60paTOpHBIX padboT
parop p N3 aux

TIpaKTH4IeCKas
IoArOTOBKa

Bcero
4acoB

OueHovHbIE
cpeacTBa
dopmupyemble
KOMIIETEHIIHN




1 | Onpenenenue DnekrpodunsHOe 6 [1K-4
PEaKIMOHHON HUTpOBaHUE OCH30J1a U ITK-5
CIIOCOOHOCTH METOA0M TOJIyOJ1a
KOHKYPUPYIOIIHUX
pEaKUui. -

2 O1LeHKa BIUSHUA Bnusaue 3amectuteneii Ha 8 5
3aMecTUTeNen Ha JMICCOIMALINIO OEH30IHBIX g
PEaKIMOHHYIO KHUCIIOT. D ekt é
CIOCOOHOCTh HACBIIICHUS H
OpraHUYECKUX §
COCIMHEHU N ;

3 | Peakmuu 3amerienus y I'mpoponus Tpet- 6 E‘
HACBILIIEHHOT'O aTOMa OyTmiIxiopuaa g
yTaepoaa. E

4 | Bnusaue pH Ha ckopocts | OKucinenue MypaBbUHON 8 :
peaxun KHCIIOTHI TICpMaHTaHAaT- 3

HOHOM 5

5 | Biusnue 3amectuteneir | Dddekr beiikepa-Harana 6 )E
Ha CKOPOCTh peaKkIui §

6 | Biusnue cpensl Ha 1. ConeBoii a¢dekt B 12
CKOPOCTh XUMHUYECKUX PEaKIIUU HOTUPOBAHUS
peaxui areToHa.

2. Coneoii a3 ekt
bpencrena
4.3.2. IlepevyeHb TeM (BONPOCOB), BHIHOCHMbIX HA CAMOCTOSITE/IbHOE H3y4YeHue
CaMOCTOATEIbHOIH PadoThI CTYEHTOB
Ne Tema 3anaHue PopmHpyemas NaK
KOMIETESHIIHSI

1 Onpenenenune BrinonHenne npakTu4ecKux
PEaKIMOHHOMN 3aJlaHUN 110 TEME
CITIOCOOHOCTH  METOOM | «DNEKTPOPUIHLHOE HUTPOBAHUE TK-4 TK-4.2
KOHKYPHUPYIOIIUX O€H3071a 1 TOJIyOJIa TK-5 IK-5.1
peaKIui.

2 |OueHKa BIUSHUSL BrinmonHeHne npakTH4ecKux
BaMeCcTHUTENEH Ha 3agaHui 1o TeMe «Biusaue
PEaKIIMOHHYO 3aMeCTUTENeH Ha AUCCOIHAIIIIO [IK-4 K-4.2
CIIOCOOHOCTh OeH30MHBIX KUCIIOT. DddekT [IK-5 IK-5.1
OpraHIUYECKHUX HACBIIICHHS)
COeTUHEHNN

3 |Peaxiuu 3aMerieHus y BrinosHeHne NpakTHYecKuX [1K-4 [1K-4.2
HACEHIIIIEHHOI'O aToMa 3agaHui 1o TeMe «['maponus TIK-5 [IK-5.1
yTrieposa. TPEeT-Oy TUIIXIIOPUIA»

4 | Bnusnue pH Ha BrinosHeHne NpakTHYeCKUX [1K-4 [1K-4.2
CKOPOCTh peaKIuu 3amaHuii 1o Teme « OKuciaeHue [K-5 IK-5.1

MYpPaBbHUHOMN KUCJIOTHI
IIEpMAHTAHAT-UOHOM»




5 BnusHue 3amecturencii | BrinosHeHne NpakTUUECKUX I1K-4 I1K-4.2
Ha CKOPOCTh PEaKIIHil 3amanuii 1o Teme «IhdexT [TK-5 IIK-5.1

beitkepa-Hartana»

6 | Bimstaue cpenbr Ha BrimonHeHNE MPaKTHYECKUX I1K-4 [1K-4.2
CKOPOCTb XUMHYECKHUX 3agaHuil 1o reme «CoineBoit [IK-5 I1IK-5.1
peakiuii s¢deKT B peakiuu HOJUPOBAHUS

arieroHa» u «ConeBoit 3P PexT
bpencrena»

7 | PagukanbHas BrlInonHeHne npakTH4ecKux I1K-4 [1K-4.2
MOJIMMEPU3AITUS 3amaHui 110 teme «KuHernka [1K-5 [IK-5.1

paavKaIbHOM MOJIUMEPU3ALUN
CTHPOJIa»

8 | Xumnueckue corictBa | IloAroroBka oruera mo [1IK-4 [1K-4.2
U XUMUYECKUE 1abopaTopHbIM paboTam [IK-5 I1K-5.1
MIpEeBpALICHUS «XUMHUYECKHEe CBOMCTBA U
MIOJINMEPOB XUMHYECKHE MTPEeBPAIICHUS

MIOJIMMEPOBY»

4.4. MeToauveckne yKa3aHusi 10 OPraHU3aLNH CAMOCTOSATEIbHOM Pa0OThI CTY/I€HTOB

CamocrodrenbHas paboTa CTy/IeHTOB BceX (pOpM M BUAOB 0OyUEHUS SBISETCA OAHUM U3
00s3aTeNbHBIX BHJIOB 00pa30BaTEIbHOM JEATEIBHOCTH, OOECHEUMBAIOIIEH pealn3aluio
TpeboBanuii denepaibHBIX TOCYAAPCTBEHHBIX CTAHAAPTOB BBICHIETO IMPO(HECCHOHAIBLHOTO
obpazoBanus. CorjgacHo TpeOOBaHWSIM HOPMATHBHBIX JIOKYMEHTOB CaMOCTOSITEIbHAs padoTa
CTYACHTOB SIBIISIeTCA 0053aTENIbHBIM KOMIIOHEHTOM OOpa30BaTeNIbHOIO Ipoliecca, TaK Kak OHa
o0ecrieynBaeT 3aKpeIUICHWE IMOJyYyaeMbIX Ha JICKIIMOHHBIX 3aHATHSIX 3HAHUH IyTeM
NpUOOpETEeHUs] HAaBBIKOB OCMBICICHUS M PACHIMPEHMsS] HUX COAEP)KaHUs, HABBIKOB DELICHHUS
aKTyaJIbHbIX Mpo0seM (pOpMUPOBaHUS OOLIEKYIbTYPHBIX M MPOPECCHOHANBHBIX KOMIETEHIINH,
HAY4YHO-HMCCIIEJOBATEIbCKOM JIeITEIbHOCTH, OATOTOBKU K CEeMUHapaM, J1abopaTOpHBIM paboTam,
chaaye 3a4eToB M dk3ameHoB. CamocTosiTenpHas padoTa CTYAEHTOB NPEACTaBIsET COOOMU
COBOKYIHOCTb ayJUTOPHBIX U BHEAyIUTOPHBIX 3aHATHI U pabor. CamocTosTenbHas padora B
pamkax o0pa30BaTEIBLHOIO IPOIECcCa B By3€ PELIaeT CIEAYIONINE 3aauu:

— 3aKpeIieHHe M paclIMpeHHe 3HAHWM, YMEHHH, MOTy4YEeHHBIX CTYJEHTaMU BO BpeMs
ayJUTOPHBIX W BHEAYJIUTOPHBIX 3aHITHUH, NpEeBpalleHHe WX B CTEPEOTHUIBI YMCTBEHHOW U
bu3nUecKoil 1esTeITbHOCTH;

— npuoOpeTeHne OMOTHUTEIBHBIX 3HAHWA W HaBBIKOB IO JHCHUIUIMHAM Y4eOHOTO
IUIaHa;

— ¢opMHpOBaHWE W pa3BUTHE 3HAHWH W HABBIKOB, CBS3aHHBIX C HAy4HO-
UCCIIEI0BATEIbCKON AEATENbHOCTHIO;

— pa3BUTHE OPHEHTAIMH M YCTAHOBKM Ha KAa4eCTBEHHOE OCBOCHHE 00pa3oBaTEIBHOM
IPOTpaMMBbl;

— pa3BHUTHE HABBIKOB CAMOOPTaHH3AIIHH;

— (opMHpOBaHUE CaMOCTOSITEILHOCTH MBIIUIEHHS, CIOCOOHOCTH K CaMOpPa3BHUTHIO,
CaMOCOBEPIIICHCTBOBAHHUIO M CAaMOPEaTH3aIIHH;

— BbIpa0OTKa HaBBIKOB 3P (EKTUBHOH  CaMOCTOSATENBHOW  MpodecCHOHATbHON
TEOPETUYECKOH, MPAKTHUECKON U YIeOHO-MCCIIeIOBATEIBCKON ICATEIHHOCTH.

CamocrosarenbHass paboTa CTyJIEHTOB, CBA3aHHAs C IMOJTOTOBKOH IO 3aKpErICHHIO
TEOPETUYECKOTO MaTepraja B BHJIE KOHTPOJIBHBIX PadOT, TECTOB, YCTHBIX OMPOCOB MTPOBOIUTCS
BO BHEAYJTUTOPHOE BpEMS.

B yueOHOM mpormecce MNPexycMOTPEHO IIMUPOKOE WCIONb30BaHUE aKTUBHBIX U
MHTEPAKTUBHBIX ()OPM IMPOBEACHUS 3aHATHH (CEMHHApPOB B JAMAJIOrOBOM DPEXUME, AUCKYCCHH,
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KOMIIBIOTEPHBIX CHUMYJISIIIUM, pa300opa KOHKPETHBIX CHUTYyallUd, TPYNIOBBIX AMCKYCCHUH) B
COYETaHUHM C KOHKPETHOH Hay4yHO-HCCIIEeNOBaTeIbCKOW paboToi B obmactu xumuu. OnHON U3
OCHOBHBIX aKTUBHBIX ()OpM 00yUeHUs, CBSI3aHHBIX C BEJIEHUEM TOTO BU1a (BUAOB) IEATEIHHOCTH,
K KOTOPBIM I'OTOBUTCSI MarucTpaHT (HAay4HO-HCCIEAOBATENbCKOM M HAy4YHO-IIEAaroruyeckoil),
ABIISIETCS] CEMUHAP, K paboTe KOTOPOTO NMPUBJIEKAIOTCS BEAYIINE UCCIIEOBATEIN U CIICIIUAINCTHI-
MPaKTUKH,

B ®BI'OY BO «MI'Y» opraHmzamus CcamMOCTOSATEIbHON pabOThl  CTYACHTOB
pernmamenTupyercsi [lonokeHHEM O CaMOCTOSTENLHONW paboOTe CTYIACHTOB, NPUHATHIM YYEHBIM
coserom UI'Y 22 urons 2012 r.

MeToaudeckiue pEeKOMEHIAIMM 110 BBIMOJIHCHUIO JIA0OpaTOPHBIX paboT U 00paboTke
MOJIyYEHHBIX AKCIEPUMEHTAIbHBIX JIaHHBIX IO KaXXJIoW JabopaTopHOil paboTe oOmMcaHbl B
METOJMYECKHX YKa3aHUSAX Ha BBIMOJHEHHE JTa00OpaTOpHBIX paboT mo npaktukymy «KnHetnka u
MexaHu3Mbl opranudeckux peakmmity /B.H.Kwknses, O.A. Dpenwsmreitn.- Upkyrck: W3,
Hpkytck. roc. yu-ta, 2001.20 c. u Ilpaktukyme mo ¢usudeckoil opranmveckoil xumuu /H.
Ucaaxc.- M.: Mup, 1971. 290 c.

4.5. IlpumepHasi TeMATHKA KYPCOBBIX padoT (IIPOEKTOB)
[To maHHOI MUCHUILTMHE BBIIOJIHEHNE KYyPCOBBIX IPOEKTOB (paboT) HE MpeLycMaTpuBaeTCs.

V. VAEBHO-METOJNYECKOE M WH®OPMAIIMOHHOE OBECNEYEHWE
JUCHUILIMHBI (MOLYJIS)

a) OcHOBHAas JIUTEpPATYypa

1. baiipamoB B.M. OCcHOBBI XMMHUECKON KMHETUKH M Katanusza. M.: Axkanemus, 2003. —
256 c.

2. Bapgponomees C./1., I'ypeBuu K.I'. buoxuneruka. [Ipaktnyecknii kypc. M.: ®Pawup-
ITpecc, 1999. 720c.

3. Paiixapar K. PactBopurenu u a¢ ekt cpenpl B oprannueckoit xumuu. M.: 1991.

0) JonosiHUTeILHASA JIUTEPATypa

1. Meroanyeckne peKOMEHJAIUHU 110 BHIMOJIHEHUIO Ja00paTOpHbIX paboT U 00padoTke
MOJIyYEHHBIX AKCIEPUMEHTANIbHBIX JIAaHHBIX IO KaXJOoW JabopaTopHOil paboTe oOmMCaHbl B
METOAMYECKHX YKa3aHUSAX Ha BBINOJIHEHHE J1a0OpaToOpHbIX paboT mo npakTukymy «KuHeruka u
MexaHu3Mbl opranmdeckux peakuuii» /B.H.Kwxnuses, O.A. Dpenpumredin.- Wpkytck: W3n.
Upkytck. roc. yH-ta, 2001.20 c. u Ilpaktukyme no ¢usudeckoil opranmdeckoil xumuu /H.
Ucaakc.- M.: Mup, 1971. 290 c.

B) ba3bl AAHHbIX, I/IH(l)OpMaIII/[OHHO-Cl'lpaBO‘lHl)le U ITOUCKOBbIC CUCTEMbI

1. http://www.chem.msu.ru/rus/teaching/vms.html

2. http://www.chem.msu.ru/rus/chair/vms/welcome.html

3. http://www.chem.msu.ru/rus/teaching/lachinov/welcomel.html

4. http://www.chem.msu.ru/rus/teaching/lachinov-basic/welcome.html

5. http://www.chem.msu.ru/rus/weldept.html#lib (bubanorexa XumMuueckoro
dakyaprera MI'Y uMm. JIoMmoHOCOBA)

6. http://www.gpntb.ru/ (IocynapcTBeHHas yOIMYHas HAYYHO-TEXHUYECKAs
oubIMoTEeKA)

7. WWW.SCIrUS.COM — MOKCK HAyYHOH HH(DOPMAIHH 110 KypHaIaM u web

8. www.elibrary.ru — nay4nas snekrponHas oudnunoreka POOU

B cootBerctBum ¢ 1. 4.3.4. PI'OC BO, oOyuarommmcst B TE4EHHE BCETO MEepHoAa 00yUeHHS
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http://www.chem.msu.ru/rus/chair/vms/welcome.html
http://www.chem.msu.ru/rus/teaching/lachinov/welcome1.html
http://www.chem.msu.ru/rus/teaching/lachinov-basic/welcome.html
http://www.chem.msu.ru/rus/weldept.html#lib
http://www.chem.msu.su/rus/jlib/welcome.html#jlib
http://www.chem.msu.su/rus/jlib/welcome.html#jlib
http://www.gpntb.ru/
http://www.gpntb.ru/
http://www.gpntb.ru/
http://www.scirus.com/
http://www.elibrary.ru/

obecrieueH HEOTpaHWYEHHBIN NOCTYM (yAAJICHHBIN JOCTYI) K 3JICKTPOHHO-OMOINOTECUHBIM
CUCTEMaM:

1. OtkpbiTas DdIEKTpOHHas 0a3a pPeCcypcoB W HCCIEIOBaHUN «YHUBEPCUTETCKAS
unpopmannonnas cucrema POCCHUS» [Dnextponssiii pecypc] : caidt. — Pexum
nocryma: http://uisrussia.msu.ru GeccpouHbIi

2. TocynapctBenHass wuHpoOpManmoHHass cucreMa «HanuoHaNbHAsS — AJICKTPOHHAS
OuOMoTeKa» [DIEKTPOHHBIN pecypce] : calT. — Pesxxum moctyma: http:/H36.pd. 6eccpounblii

3. Hayunas anexkrponnas oubnuoreka « ELIBRARY.RU»y [DnekTpoHHEIH pecypc] : CailT.
— Pexxum nmocryma: http://elibrary.ru/defaultx.asp. - Kourpakr Ne 148 ot 23.12.2020 r. AXT oT
24.12.2020 r. cpok geiictBus mo 31.12. 2021 r. moctym: http://elibrary.ru/

4., OBC «UznarenvctBo Jlanb». Kontpakt Ne 100 ot 13.11.2020 r. Akt Ne 671 ot
14.11.2020 r.; Cpoxk neiictust mo 13.11.2021 r. moctym: www.e.lanbook.com

5. Kontpakt Ne 100 ot 13.11.2020 r. Akt Ne D 656 ot 14.11.2020 r. ; Cpok nericTBus
no 13.11.2021 r. goctym: www.e.lanbook.com

6. OBbC DY3 «bubmuorex». ['ocymapcrBennbiii kKoHTpakT Ne 019 ot 22.02.2011 r. OO0
«bubmuorex». JlunensnonHoe cornamenne kK [ocymapctBeHHOMY KOHTpakTy Ne 019 ot
22.02.2011. Anpec noctymna: https://isu.bibliotech.ru/ Cpok aeiicTBus: 6eCCpOYHBIIA.

7. OBC «Pykont» Kontpakt Ne 98 o1 13.11.2020 r.; Akt Ne 0K-5415 ot 14.11.20 r. Cpok
neicteus o 13.11.2021r. mocrymn: http://rucont.ru/

8. DBC «Ai#ibykc.py/ibooks.ru» Kourpakr Ne 99 or 13.11.2020r.; Akt Ne 99A ot
13.11.2020 r. Cpok agetictBus mo 13.11.2021 r. mocryma: http://ibooks.ru

9. OO0 «32nekrponnoe m3marenbcTBo KOpaiity. Kontpakr Ne 60 ot 23.09.2020r. Akt
npuema-nepenaun Ne 3263 ot 18.10.2020; Cpok ngeiictBus no 17.10. 2021 .
noctyi: https://urait.ru/ JIuuensuonusiii kKontpakt Ne 04-E-0258 ot 20.09.2021r. AKT npuema-
nepemaun Ne 5684 ot 18.10.2021; Cpoxk aeiictBus mo 17.10. 2022 r. goctyi: https://urait.ru/

10. OO0 «MBUCy, koutpakt Ne 157 ot 25. 12.2020 r.; Akt ot 25.12.2020 r. Cpok
neiictBus ¢ 01.01.2021 mo 31.12.2021 r. goctym: http://dlib.eastview.com

11. OO0 «1 I «I'pebennuxoB», koHTpakT Ne 147 ot 23. 11.2020 r.; Akt ot 25.12.2020
r. Cpok geiictBus ¢ 01.01.2021 mo 31.12.2021 r. noctyn: http://grebennikon.ru

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JJUCLHHUIIJINHBI
6.1. YueOHO-1200paTOpHOE 000PYI0BAHUE!

[Tomemenuss  uIs  TPOBENEHUS  JICKIIMOHHBIX W JAOOpAaTOPHBIX  3aHSTHIA,
YKOMIUIEKTOBaHHbIE HEOOXOMUMBIM 000pyAOBaHHEM, NpUOOpHON 0a30if W peakTHUBaMH, a
MMEHHO:

- ayOUTOpPHH, OCHAIICHHbIE MYJIbTUMEAUMHBIMH CpPEACTBAMH, ISl TPOBEICHUS
ayJTUTOPHBIX M MPaKTHUYCCKHUX 3aHsATHi (aya. 5, 6, 402, 423, 426);

- naboparopHble MPaKTUKYyMbI (aya. 421) Mo KHHETHKE W MEXaHH3MaM OpPTaHHUYECKHX
peaxIuit , OCHAIIIEHHBIC CJICTYIOIINM 000PY/IOBAaHHEM:

HaunmenoBauue Kommuectso
2 3

Ne

=
=
=

BrITspxHOM mIKad

BonocTpyliHble BakyyMHBIE HACOCHI

Memasnka ¢ 3JIeKTpOIPUBOIOM

MarnuTHas Memanka
Pedppaxromerp UPD-22
Cymmnbhsiii mkag CHOJI -3,5

OO B WINRFF
WINO|PROO O
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http://uisrussia.msu.ru/
http://нэб.рф/
http://elibrary.ru/
http://elibrary.ru/defaultx.asp
http://elibrary.ru/
http://e.lanbook.com/
http://e.lanbook.com/
https://isu.bibliotech.ru/
http://rucont.ru/
http://ibooks.ru/
https://urait.ru/
https://urait.ru/

7 Becni 4
8 [lITaTuBbI 28
9 TepmocTtar 6
10 [Tuposnm3Has neynb 2
11 HaGop xuMuyeckoit mocy/ibl ¥ peakTHUBbI

12 JIaGopaTopHbI€ CTOJBI 20
13 [TuceMeHHBIE CTOIBI 18

s maTepuaibHO-TEXHUYECKOTO OOecreyeHus] MPAKTUYECKUX 3aHATUN JUCUUIUIHHBI
UCTIONIB3YIOTCS Taboparopun Kadeapbl OPTaHUYECKON XUMUU, HHCTUTYTa XUMHH, JICKITHOHHBIC
ayMuTOpuu U (HOHT OMOIMOTEKH.

B nekurMoHHOM KJ1acce YCTaHOBJIEH MYJIbTUMEIUMHBIN TPOEKTOP.

HaunmMeHoBaHKe crienMaibHbBIX
MOMEILEHUH U TIOMEIEHNUN IS
CaMOCTOSTENTFHON pabOTHI

OCHAaIICHHOCTD CIICIHATBHBIX TOMEIICHUH
Y TIOMEIICHHUH JUIsl CAMOCTOSTEIBHON
paboTsl

HepequL JIJMIOCH3MOHHOI'O
nporpaMMHOTO obOecreueHus.
PexBr3uThH TOATBCPIKAAIOLICT O
JOKYMCHTA

CrnenuanbHble TOMELICHHUS:
VYueOHast ayauTOpHs IS
MIPOBEACHUS 3aHATHI
JIEKIIMOHHOI'O U CEMHHAPCKOT O
THIIA, TEKYILIETO KOHTPOJL,
IIPOMEKYTOYHOH aTTecTaluu.

Aynuropus 060py10BaHa
CTIEIATN3NPOBAHHON yueOHO! Mebenbio,
TEXHUIECKUMH CPEICTBaMH 00yUCHUS,
CITY)KalllMMU JUIS IPECTaBICHHS
nHpopManuu OONBIIONH ayAUTOPHH:
Hoytoyk(AserAspirev3-5516 (AMDA10-
4600M 2300 Mrn)) (1 mryka) c
HEOTrPaHUUYEHHBIM JIOCTYIIOM K CETH
WHTepHeT, ¢ HEOrpaHMUYEHHBIM JIOCTYIIOM
k cetu Untepuer; [Ipoektop Vivitek,
skpan ScreenVtdiaEcot- 3200*200MW
1:1, kooHKH, HAOOPHI
JIEMOHCTPaMOHHOTO 000pYIOBaHUs 1
y9eOHO-HATIISAHBIX TIOCOOHIA,
o0ecrieynBaoNe TeMaTHIECKHe
WUTIOCTPALINH, COOTBETCTBYIOIIUE
paboyeii mporpaMMme JUCHMILUIMHBI.

OC Windows: DreamSpark
Premium, Torosop Ne 03-016-
14 ot 30.10.2014

Microsoft Office:
0365ProPiusOpenStudents
ShrdSvr ALNG subs VL NL |
MthAcdmsStdnt w/Faculty
(15000 nuren3wuii)

Kaspersky Endpoint Security
UIIOn3HECa- CTaHAAPTHBIN
Russian Edition. 1500-2499
Node 1 year Educational License
Ne 1B08170221054045730177

CreraabHbIE TOMEIIEHUS:
KOMIIBIOTEPHBIN KJIaCC
(y4ueOHast ay TUTOpHSA) LIS
IPYIIIOBBIX U
WHMBUYAJTbHBIX
KOHCYJIBTAIIHH, KypcOBOTO
NPOSKTUPOBAHHUS (BBITOTHEHHS
KYPCOBBIX pador),
OpraHu3aLun
CaMOCTOSTENILHOW paboThl, B
TOM 4HCIIe, HAy4HO-
HUCCIIEIOBATEIILCKON

Aynutopus obopyIoBaHa
CIeNHAIN3UPOBAaHHON ydeOHOH Mebenbio,
TEXHHUYECKUMH CPE/ICTBAMHU O0yUYESHUSI:
KOMITBIOTEPHI (CUCTeMHBII 0610k AMD
Athlon 64 X2 DualCore 3600+ 1900 MI'iy
(15 mryk), Morutop LGFlatron L1742SE
(14 mryk), Morutop ViewSonic VG720) ¢
BO3MOXKHOCTBIO TIOAKITIOUEHHS K CETH
«WHTEepHEeT» N 0OecneYeHneM 10CTyTa B
JIEKTPOHHYIO HH(POPMAIIMOHHO-
00pa3oBaTesbHYIO Cpely OpraHU3aIHH.

OC Windows: DreamSpark
Premium, Torosop Ne 03-016-
14 o1 30.10.2014

Microsoft Office:
0365ProPiusOpenStudents
ShrdSvr ALNG subs VL NL |
MthAcdmsStdnt w/Faculty
(15000 munen3uit

Kaspersky Endpoint Security
JUT OM3HEca- CTaHIapTHBIN
Russian Edition. 1500-2499
Node 1 year Educational License
Ne 1B08170221054045730177

6.2. [IporpamMHoOe obecnieyeHnme:

H Cpox
auMeHOBaHHe JaTa .
O0ocHoBaHue NIt neiicTBust
Ne TIporpammHuoro Koua-Bo BbIIAYHU
nouas3oBanus IO npasa
NPOayKTa JIMIIEH3HH
MMOJIb30BAHUSA
1. | Microsoft Office Professional Plus 12 Howmep JTunensun Microsoft 01.12.2009 | GeccpouHo
2007 Russian Academic OPEN No 46211164 I'oc.KOHTpaKT
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Level Ne 03-162-09 ot 01.12.2009
2. | Microsoft® Windows® 12 Howmep JInuensun Microsoft 01.12.2009 | 6eccpouno
Professional 7 Russian Upgrade 46211164 T'oc.KOHTpaKT
Academic OPEN No Level Promo Ne 03-162-09 ot 01.12.2009
3. | OpenOffice 4.1.3 YcnoBust | YciioBHS HCIIOIB30BAaHUS 110 VYcnoBust | GeccpouHO
paBooG | CChUIKE: npaBooGa
nagatens | https://www.openoffice.org/li aTenst
censes/PDL.html
6.3. TexHn4yeckue v JIeKTPOHHbIE CPeCTBA:
Meroauueckoll  KOHUEINLMEN  MPEnojaBaHus  OPEAYCMOTPEHO  HUCIIOJIb30BaHUE
TEXHUYECKUX M DJICKTPOHHBIX CPEACTB OOyYEeHHMs] ¢ KOHTPOJISI 3HAaHUW CTYJICHTOB:

MYJIbTUMEANIHBIE TPE3CHTAIlNHU, PParMeHTHI (PUITBMOB.

B nporecce n3ydenus: qucuuiuinabl « KHHETHKA 1 MEXaHU3MbI OPTaHHYECKUX PEaKIUii»
YUTAIOTCS JICKIIUH, TIPOBOJISATCS JIA0OpATOPHBIC PAOOTHI M 3AIIUTHI OTYCTOB.

Ha nabGopaTopHbIX B3aHATHSAX, KOTOPBIE COCTABJISIIOT Oojee mosioBUHBI (56%0) oT
KOHTaKTHOW pabOThI, KWKIBIA CTYJEHT BBIMONHICT JTAOOPATOpHYIO pabOTy HHIUBUIAYATHHO.
Takoli BU OpraHu3alui OOy4EHUs! CIIOCOOCTBYET MPHOOPETEHUIO HABBIKOB CAMOCTOSITEIIBHOTO
BEJICHUS DKCIICPUMCHTAIBHBIX pabOT, HABBEIKOB OOpamieHuss W paboThl C Pa3IUIHBIMHU
XUMHYECKHMH BEIIECTBAMHU U MPUOOpPAMH, OPTaHU3aIUN METOIMKH SKCIIEPUMEHTAIbHBIX padoT,
a TaK)Ke COCTABJICHHS IMPOTOKOJIOB OTYCTOB XUMHUYCCKUX IKCIIEPUMEHTOB. [10roTOBKA OTYETOB
10 JIabOpaToOpHBIM paboTaM (HOPMUPYET YMEHHUE MPOBOAUTH IMEPBUYHBIA aHAIN3 PE3YJIbTATOB C
y4eTOM OOIIMX 3aKOHOMEPHOCTEH, (OPMYJIHPYEMBIX B paMKax OPTraHUYECKOW XUMHUH, U
(GOopMyITHpPOBATH TPAMOTHO BBIBOJIBI

VII. OBPA3OBATEJIBHBIE TEXHOJIOT' M

[Ipn peamuzamuu nporpaMMbl JaHHOW JTHUCHUTLIAHBI

00pa3oBarebHbIE TEXHOJIOTUH

HUCIIOJIB3YIOTCA  PA3JIMYHBIC

1. | Pa3sHoypoBHeBOE ¥V npenozgasarens NOSIBIETCS BO3MOKHOCTb IIOMOTraTh €c1aboMy,
o0yueHue YAEIATh BHUMAHUE CUIIbHOMY, PEAJIN3YETCs XKEJIAaHNE CHIIBHBIX
yyamxcs OpicTpee 1 Iiry0e MpoABUraThCsi B 00pa3oBaHUH.
CusbHbIe yyaliyecs: yTBEp»KAatoTCsl B CBOUX CIIOCOOHOCTSX,
cinalble MOJIy4atoT BO3MOKHOCTh UCTIBITHIBATh YUEOHBIN yCIeX,
MOBBIIIAETCS] YPOBEHb MOTHBALIM YUYEHbS.
2. [TpoextHbie MeTobl | PaboTa o naHHOM METOAMKE 1aeT BO3MOKHOCTh Pa3BUBAThH
o0yueHHUs WH/IMBUyallbHbIE TBOPUYECKUE CIIOCOOHOCTH yualuxcs, 6osee
OCO3HAHHO MOJXOAMTH K MPO(PECCHOHATIBHOMY U COLIMATbHOMY
CaMOONPEIENEHHUIO
3. HccnenoBarensckue | JlaeT BO3MOKHOCTD y4aIIUMCS CAMOCTOSTEIBLHO ITONOJIHATH CBOH

3HaHUs, INTyOOKO BHUKATh B U3y4aeMyIo MpodiiemMy U
IpeJoiaraTh MyTH €€ PEeLeHus], YTO BaKHO NMPU (OPMUPOBAHUU
MHUPOBO33PEHUS. ITO BayKHO JUIs ONIPEIEICHHS] MHIUBUAYaIbHON
TPAeKTOPUH Pa3BUTHSI K&KJ0T0 00ydaromerocs

METOJEBI B O6y‘-ICHI/II/I

4, JIlex1moHHo- JlanHasi cucrteMa JaeT BO3MOXHOCTh CKOHIIEHTPUPOBATh
CEMHUHapPCKO- MaTtepuai B OJIOKM W MIPETMOTHOCUTH €ro KaK €ANHOE 1eJI0e, a
3ayeTHasl CUCTeMa KOHTPOJIb MPOBOJIUTH I10 MPEIBAPUTETHLHOMN MOJATOTOBKE

00yJaronmxcst

5. HNudopmaninoHHo- N3meHeHne u HeOrpaHUYEHHOE 00OTaIIeHHE COIeP KaHUS
KOMMYHHKAITMOHHBIE | 00pa30BaHMUsI, UCTIOJIb30BAHUE HHTETPUPOBAHHBIX KYPCOB, JOCTYII
TE€XHOJIOTUU B MUHTEPHET.
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6. Cucrema
WHHOBAIIMOHHOU
OLIEHKHU «TTOPT(OITHO»

dopmupoBaHUe MEPCOHU(PUINPOBAHHOTO YUETa JOCTUKECHUN
00yuyaroIerocsi Kak MHCTpyMEHTa Nelarornueckoi MoIepKKU
COLIMAJILHOTO CAMOOIIPEAECICHUS, OIIPEIEICHNS TPACKTOPUHI
VHIMBUAYAJIBHOIO PA3BUTHS JINYHOCTH

HaumeHoBaHMe TeM 3aHATHH € HCNOJb30BAHNEM AKTHUBHBIX (GOPM 00y4eHUs :

Tewma 3agatua | Bun zanarus

®opma / MeTo sl THTEPaKTHBHOTO
00yueHus

Koi-Bo
qacoB

1 | IIpaktukym 113

Onpenenenue peaKMOHHON
CITOCOOHOCTH METOJIOM KOHKYPHPYIOIINX
peaKuuid.

O1eHKa BIUSHUS 3aMECTHTEIIEH Ha
PEaKIIMOHHYIO CITIOCOOHOCTh
OPraHMYEeCKUX COCTUHEHUN

Peakiuu 3amenienns y HaChIIIEHHOTO
aToma yriepoja.

Bimstnue pH Ha ckopocTs peakuun
Brnusinue 3amectuTesneit Ha CKOpOCTh
peakuuii

Bnusinue cpenpbl Ha CKOPOCTh
XUMHYECKUX PEAKIUi

PanukanbHas monumepusanus
XUMUYECKHE CBOMCTBA M XUMUUCCKHUE
MpEBpAIICHUS TOJTUMEPOB

24

Hroro uacos

24

VIIIL.

MPOMEXYTOYHOM ATTECTAIIUA

8.1. OneHo4HbIe CpeACTBA TEKYIEr0 KOHTPOJIA

OHEHOYHBIE MATEPHAJIbBI JIA TEKYIIEI'O KOHTPOJA H

KomMnereniuu,
Ne Bun xonTposns KonTtponupyembie TeMbl (pa3aeibl) KOMITOHCHTBI
KOTOPBIX
KOHTPOJUPYIOTCS

1 | BomnonHeHue Onpenenenue pEaKMOHHON I1K-4.2
a00paTOPHBIX pabOT.  (CIOCOOHOCTH METOI0M IK-5.1
Hanucanue oT4eTOB.  [KOHKYPUPYIOLIMX pEaKIuil.

2 Brinonnenune OLieHKa BIUSHUS 3aMECTUTEINIEN Ha [1K-4.2
abOpaTOPHBIX padOT.  [PEAKIIMOHHYIO CITOCOOHOCTh IK-5.1
Hanncanue oTueToB.  |OpraHMYeCKUX COEAMHEHHM

3 Brimonnenue Peakniny 3aMeleHns y HaChIIEHHOTIO [1K-4.2
na0opaTOpHBIX pabOT. @TOMa yriepoja. [IK-5.1
Hamnmcanue oTyeTos.

4 | BeinmonHeHue Bnusinue pH Ha ckopocTh peakuun I1K-4.2
ab0paTOPHBIX padoT. IK-5.1
Hanwucanue oTueToB.
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5 Brinonnenue BinstHue 3aMecTuTenei Ha CKOPOCThb I1K-4.2
a00OpaTOPHBIX padOT.  [peaKIU [1K-5.1
Hanucanue otyeros.

6 Brimonnenue Bnustaue cpenpl Ha CKOPOCTh [1K-4.2
nabopaTopHBIX pabOT. XMUMHUYECKUX pEaKIui [IK-5.1
Hanucanue oT4eTos.

7 Brinmonnenne PanukanbHas nonumepusanus [1K-4.2
J1ab0paTOPHBIX padoT. [1K-5.1
Hanucanue otyeros.

8 Brimonnenue XHUMHYECKHE CBONCTBA U I1K-4.2
mabopaTopHBIX pabOT. | XUMHYECKUE TPEBPAIICHUS [IK-5.1
Hanucanue oT4eros. MOJIUMEPOB

IINIAHUPYEMBIE PE3YJIBTATbBI OBYYEHUS JIA @OPMHUPOBAHUSA

KOMIIETEHLIMI
NuaukaTopbl JO0CTHKEHUS Pe3yabTaTsl 00yueHus IIpouenypa
KOMIIETEHIINH (3HaTh, yMeTb, BJIA/I€Th) OIleHUBaHUA
[1K-4.2 3HaeT. OCHOBHBIE 3aKOHBI U CobecenoBanue.
[IpoBoauT pacueTHo- 3aKOHOMEPHOCTH, Brimonnenue
TEOPETHUECKUE OTIPEIETISAIONINE HAMPABIICHUE U MPAKTUIECKHUX PadoT.

UCCIIEIOBAHMS 10 3aJJaHHOM | pe3yJIbTaT POTeKaHUs
TeMe B BbIOpaHHOM 00JacTH | MPOLIECCOB B OPIraHUYECKUX

XUMHH peaKIusix
Ymeer: npoBoauth nepuuHblii | CoOecenoBanue.
aHaJIN3 Pe3yibTaTOB C YYETOM Brinmonnenue
00X 3aKOHOMEPHOCTEH, MPaKTUYECKUX padoT.
bopMyIUpyeMbIX B paMKax OdopmieHre 0T4ETOB 10
OpraHUYeCcKON XUMUHU 1abopaTOpHBIM paboTam.
Ymeer: rpaMOTHO CobecenoBanue.
(bopMyTUPOBaTh BHIBOJIBI OdopmiieHre 0TYETOB MO
1a0opaToOpHbBIM paboTam.
IIK-5.1 3HaeT: mpaBwiia U HOPMBbI Beinonnenue
Kputnuecku ananusupyer TEXHUKU OE301aCHOCTH TIPH n1abopaTopHBIX padoT.
MOJyYEHHBIE PE3YJIbTAThI paboTe ¢ XUMHYECKIMU
WCCIIeIOBaHMI B BBIOpaHHOH | PCAKTUBAMU U usnyeckumu
00J1aCTH XMMUH, BBISIBJISCT npudopamu

JOCTOMHCTBA U HCAOCTATKH
n COIIOCTAaBJIACT C
JINTCPATYPHBIMHA JJAHHBIMU

KPUTEPUU OHEHUBAHUA PE3YJIbTATOB OBYYEHMUA:

1. Ctynenty HeoOXOOMMO BHINOJHUTH 6 mjaGopatopHbix pabor. Kaxnmas pabora
OIICHUBAeTCA MakcUMyM Ha 5 Oamna. Ilpu BeImomHeHWH 1abOpaTOPHBIX PabOT OIIEHWUBAETCS
TEXHUKA BBIIOJHEHHS, 0(OPMIICHHE OTUYETOB, BKIIOYAIOIIEE PACUETHI 331aHHOTO CHHTE3A.
MaxkcumanbHOe KOIM4ecTBO OaiioB Ha sk3amene 30.

OneHka «HeyT0BJIETBOPUTEIBHOY !
(dparMeHTapHOE 3HaHMUE IPEIMETa, OTCYTCTBUE YMEHHMH W HABBIKOB NPHUMEHEHHUS METOAOB U
MOJIXO/I0B U3y4aeMOW JUCIMIUIMHBI TP pelIeHnn yueOHbIX 3a1a4 (MeHee 50 6aioB).
OneHka «yJ10BJIETBOPUTEIBHO !
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HECHCTEMATU3UPOBAHHBIC 3HAHUS IMPEIMETa, YaCTHYHO CHOpPMUPOBAHHBIE YMEHHUS W HABBIKU
MPUMEHEHUS METOJOB M TIOJIXO/IOB M3y4aeMOU TUCIUIUIMHBI IPU pelieHnH y4eOHbIX 3amad (50-
69 6ayIoB).

O1eHKa «XOPOIIO»:
B 1IeJIOM, c(hOpMUPOBaHHbBIE, HO COJCPIKAIINE OT/ACIbHBIC MPOOENbI 3HAHUS MPEIMETa, YMCHUE
OPUMEHSTh METOAbl M TMOAXOJbI HU3y4aeMOW JUCHUIUIMHBI TIPU PEHICHHH Y4YeOHBIX U
NPaKTUYECKHUX 33/1a4 ¢ MUHUMAIBHBIM KOJMYECTBOM OIIMOOK HEMPUHIMITHAIBHOTO XapakKTepa,
HAJIMYUE HABHIKOB MPUMEHEHHSI METOJIOB W MOAXOJ0OB M3y4aeMOW NUCIUIUIMHBI MPU PEIICHUU
y4eOHBIX M MpakTH4eckux 3axaq (70 - 85 Oammon).

O1eHKa «OTITUYHON:
c(OpPMHUpPOBAHHBICE M CUCTEMATH3UPOBAHHBIC 3HAHUS IpeaMeTa, cOpMHUpPOBaHHBIC YMEHHS W
HABBIKM MPUMEHEHUSI METO/IOB U MOAXO0JI0B U3y4aeMOW TUCITUIUIMHBI IPU PEIICHUN YUYCOHBIX U
npakTuyeckux 3aaad (86-100 6amios).

8.2. OneHo4YHbIE CPeACTBA IJIS IPOMEKYTOYHOM aTTeCTAIUU

IIpuMepHBIi NepevYeHb BONPOCOB U 3aJaHNH K IK3aMeHY

1. IlonsTMe MexaHM3Ma XUMHYECKONM peakuuu. Kpurepuu, KOTOPHIM JIOJIKEH
YAOBJIETBOPATh MEXaHU3M. MeTO bl yCTAHOBJICHHSI MEXaHU3MOB PEAKIIM.

2. [lonsATHEe XMMUYECKON KMHETUKU U 3a7a4d KMHETUYECKUX uccienoBanuii. Cko- pocTh
XUMHYECKON PEaKIMH.

3. DKcrepuMeHTaJbHblE METO/bl KMHETUYECKUX HCcliefoBaHui. Meron orbopa mpob:
TUTPUMETPUUECKUE METO]Ibl, XpoMaTorpadus, rpaBUMeTpus, nosusporpadus.

4. DKcniepuMeHTaIbHbIE METO/IbI KHHETUUECKUX HccieoBaHuil HerpepbIiBHBIE METObI:
JIEKTPOXUMHUYECKHE METOJbl (IOTEHIMOMETPHUS, KOHIYKTOMETPHs), ONTUYECKHE METOJbl
(momsipumetpust, Y @- u UK-cnexrpockonus), paauocnexkrpockonus AMP u OIIP, tepmomerpus,
JUIIATOMETpUs, BoJibloMoMeTpus. V3ydeHnue ra3oaszHblx peakuuid: MeTo]] AaBieHui. M3ydenne
OBICTPBIX peaKuii; METOJ] MOTOKA U CTPYH.

5. TlocnenoBaTenbHOCTh MpPOBEAECHUS U O0OpaOOTKM KHHETHMUYECKMX HCCIIEIOBAaHUI.
®opMabHO-KHUHETHYECKOE YpaBHEHHE peakiuy. [[oHATHEe KUHETUYECKH MPOCTON HeoOpaTUMOn
peaxkuuu.

6. Meroabl ompeneneHusl NOPSAIKOB peaKLUUU: HHTErpaJbHbId U AU depeHIInaaIbHbIN.
[ToHATHS KOHUEHTPAIMOHHOTO (MCTMHHOTO) M BPEMEHHOIO MOPSIKOB peakiuu. OnpeneneHue
MOPSIIKOB PEAKIMN METONAMU M3O0JISILMU U BPEMEH MOJIYTPEBPALCHUS.

7. TepMoauHaMHUYECKHE IapamMeTpbl XMMHUYECKOrO Ipolecca. DHEpPrus akTUBALUU U
METO/IbI €€ HAXOXKICHUS.

8. DHTaANBIUA U SHTPOINHUS aKTUBALIUH U (PaKTOPHI UX onpeaesomue. KomrneHcannoHHbIH
s dexr.

9. Kuneruka cnoxueix peakuuil. [locienoBarensHble peakuuu. IloHsATus cxkopoctu
0o0pa3oBaHUsl M PAcXOJOBAHMS NPOMEKYTOUHOI'O BELIECTBA M METOAbl UX HaxoxaeHus. 10.
VYpaBHEHMs Ul KOHLIEHTPALMKW HCXOJHOTO, MPOMEKYTOUYHOIO M KOHEYHOIO BEUIECTB JBYX
MOCIIe0BATENbHBIX peakuil U UX TpaduuecKoe BhIpaXKeHHE.

11. MakcumanbHasi KOHIIEHTpaLKs IPOMEKYTOYHOTO BEILIECTBA U BPEMS €€ JOCTUKECHHUS.
OrnpeneneHne KOHCTaHT CKOPOCTEN JBYX MOCIIEIOBATENbHBIX OJJHOCTOPOHHUX PEAKIUI IIEPBOTO
NOpsAJKA.

12. Meton cramuonapubix kouueHtpamuii (MCK). YcnoBus ycTaHOBIEHHWS CTalu-
oHapHoro pexuma. [Tpumeps! ncnonp3oBanust MCK nis peakumii paiuKkalbHON OIMMEpPU3aUN
Y TEPMOJIN3a OPTAHNYECKUX COCAMHEHUM.

13. JlumuTupyromas cragus CJI0XHOIO XMMHUYECKOro mpouecca. IIpumepsl ciaoKHBIX
OpraHMYECKHUX pEeaKIHi, B KOTOPBIX JHUMUTUpPYIOLIEH CcTaaueld sBiseTcs 0Opa3oBaHUE
IPOMEXKYTOUYHOTO BEIIECTBA WU CTaAUs 00pa30BaHUS KOHEYHOTO MPOJYKTA PEaKILIUH.
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14. Konkypupytomue peakiuu. OIlEHKa pPEaKIMOHHOW CIIOCOOHOCTH OPTaHMYECKUX
COCIMHEHUHN METOIOM KOHKYPHUPYIOIIHUX PEAKLIUN.

15. bumonexynsapHble KOHKYPUPYIOIIKUE peaKMi CBOOOJHBIX PaUKalOB OJAMHAKOBBIX U
pa3HbIX TOPAAKOB MO KOHLEHTpauuu paaukanoB. @oronus auneroHa. OnpeneneHue
OTHOCHUTEJIbHBIX KOHCTaHT B3aUMOJCHCTBUSI METHIIBHBIX PAaUKAJIOB C YTIE€BOAOPOIAMH.

16. KuHeTnka peakiuil pasioKeHUs OpraHUYecKUX coequHeHui. LlemHoil MexaHu3M
XUMHUYECKOTO PEBPALLEHHUS, €0 AIeMEHTapHble cTaanui. J{nuHa nenu. GakTopsel, onpeaeistonme
NOPSAJIOK peakliy UHULIMMPOBAHUS IIPU pacliajie OpraHudecKUX COeqUHEHUH. THIIbI pauKanoB U
MeXaHU3Mbl OOpbIBa ¢ UX ydactheM. OOUIMil MOPSIOK peaKIUH Pa3iokKEHUS OpPraHuYEeCKHX
COCIMHEHUH B 3aBUCHMOCTH OT MEXaHW3Ma oOpbiBa Lenu. DakTopshl, BIMSAIOUINE HA MEXaHH3M
oOphbIBa.

17. Mexanu3Mbl pa3noxeHus dTaHa Paiica-I'epudenbna,
SKCHEPUMEHTAIbHAS IIPOBEPKA.

18. Kuneruka paaukanbHON mnonuMmepusauuu. ®opManbHO-KMHETUYECKOE YpaBHEHUE
peakuuu mnojguMmepuzanuu. CBs3b JJIMH KUHETUYECKOW U MOJUMEpHOW 1ened. CTeneHb
NOJIMMEpU3AMM U €€ 3aBHUCHUMOCTb OT KOHIEHTPAlMU PpEareHTOB, TEMIIEpaTyphbl peakiu,
MEXaHHU3MOB OOpBIBA U HATHYUS EPEIATIUKOB LICITH.

19. Kunernueckuii nzoronusiii a3pdext (KNI) u onpenensitomue ero dpakropsl. Cirydyan
nposieneHuss KM93. Crnocob6sl onpenenenus KNU3. [lpumeps! onpeneneHns MEXaHU3MOB peaKkIuil
¢ noMo1ubto uzoronHoro u KNO. Mexanusm Jlunaemana aj11 MOHOMOJIEKYJISIPHBIX PEAKIUH.

20. BiausnHue pacTBOpUTENE HA CKOPOCTh TOMOT€HHBIX XUMHYECKUX PEAKIUi. DHEPTUsi
['n66ca axTuBanmu u sHeprust [ mOOca mepeHoca U GaKTOPbl UX OMpPENeNIAIoNne. 3aBUCUMOCTh
CTENEHU BIUSHMUS MPUPOJABI PACTBOPUTENS HA XHUMHYECKMH TNpOLECC OT CTPOEHUs
aKTHBUPOBAHHOI'O KOMILIEKCA.

21. BnusHue npUpOIbl Cpelbl HAa MEXaHU3Mbl OPraHUYECKUX peakuuid. BiusHue
JURJIEKTPUYECKON MTOCTOSIHHOM Cpefibl Ha CKOPOCTh PEaKLMU B PaCTBOPE MEX]Ly HOHAMU, HOHOM
U HEUTpanbHON MOJIEKyJIoH (ypaBHEHHEe AMUCA), IBYMsI MOJSIPHBIMU MOJIEKYJIaMU.

22. 3aBUCUMOCTb KOHCTaHTBl CKOPOCTU PEAaKIMU OT MOHHOM CHJIbI pacTBOpPa B peaKLUIX
MEXIY WOHAMHM, MOHOM M HEWTpaabHOM MOJIEKYJIOH. IlepBUYHBIM W BTOPHUYHBIN COJIEBBIE
3¢ dEeKThI.

Kroxnepa-Teine m ux

HporpaMMa OLCHUBAHUS KOHTPOJJIMPYEMBIX KOMIIeTEHIMIi:

HaumenoBan
Tema unu pazaen Koz IInanupyemMpriit Kpurepuit Hez
}Z[I/ICHI/IHHII?IHlil MHJMKATOpa e3 JP;?)TaT Toxazarens OHEHI/IBEHI/IH 2
KOMIIETEeHIINN pesy TK® | TIA
4
MexaHu3M [1K-4.2. 3HATB. 3Haer: Buaneer YO
XUMHUYECKON [MpoBoaut TEOpETHUYECKHE | TeopeThdeckue | MaTCPHATOM,
HpeHCTaBHCH
peaKIuu pacyeTHo- OCHOBBI OCHOBBI
HBIM B
TEOpETHYECK | Oa30BBIX 0a30BBIX pasnere.
Mertobl ue XUMHUUYECKUX XUMHAUYECKUX Bomnpocs! s -
KUHETUYECKUX | UCCIEOOBAHM | JUCHUIUIMH U | JUCIUIUIMH U | YCTHOIO 2
HUCCHEOOBAHUM | o TIO CII0COOBI UX CII0COOBI UX cobecenoan 3
o A.
3aaHHOMI HCIIOJIB30BAHU | UCIIOIB30BaHU =
Bremmosanenue o
IMpoBencHue U | TeMe B s IpH s TIpA 1a6OpATOPHBI
o0OpaboTka BBIODAHHOW | PEIICHUH peIeHnn X pabot
KUHETHYECKUX | o0nactu KOHKPETHBIX KOHKPETHBIX
HCCIIEIOBAHUN | XUMUH XUMHUUYECKUX XUMHAUYECKUX
3a7a4 3a1a4
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Kuneruka
CIIOJKHBIX
peaKuuid.

IlocaenoBarens
HBIE PEaKIun

Meton
CTalMOHAPHBIX
KOHIIEHTPAIU.

JlumuTupyroma
s CTaIus
CJIOKHOTO
XUMHUYECKOTO
mpoiecca

Konkypupyromng
1€ peaKklyu

Kunerunka
peakuuii
pasloKeHUs
OpraHUYECKUX
COETUHEHUN

Kuneruka
paavKaIbHON
MOJIMMEpPHU3aLU
u

Kunernueckuit
HW30TOIHBIN
ekt
Brnusuue
pacTBOpUTENEH
Ha CKOPOCTh
TOMOTCHHBIX
XUMHYECKUX
peakuuii

YMern.
MIPOBOJIUTH
IIEPBUYHBII
aHaJIu3
Pe3yIbTaTOB C
y4eTOM OOIIHX

YmMmeer:
MIPOBOJIUTH
IIEPBUYHBIN
aHaJIN3
Pe3yIbTATOB C
Y4EeTOM OO0IIHX

3aKOHOMEPHOC | 3aKOHOMEPHOC

TeH, TEH,

bopmynupyeM | hopmyIHpyeM

BIX B paMKax BIX B paMKax

XUMHYECKOU XUMHUYCCKOH

HayKH HayKH
IIK-5.1. 3HaTh: cunTe3 | 3HaeT: cunTe3 | Bmaneer YO
Kputruecku | BemiecTs BELIECTB Matepualiom,
AHAIIM3UPYET | Pa3IMYHON pa3In4yHON EEIeI\fZTaBHeH
MOJIy4YE€HHBIE | TPUPOIBI; MIPUPO/IBI, pasnere.
PE3YIbTATHI OCHOBHBIC OCHOBHBIC Bomnpocsr mns
HCCIICIOBAHU | JIOCTOMHCTBA U | JOCTOMHCTBA M | YCTHOTO
B HEIOCTaTKU HEIOCTATKH cobecenoBan
BBIOPAHHOW | Pa3IUYHBIX Pa3IMYHBIX %’HHOHHeHHe
obnacTu METOIOB METO/O0B TaGOpPATOPHET
XHAMUH, WCCIIC/IOBAHMSI | UCCIICAOBAHUS | X pabor
BBISIBIISICT CBOMCTB CBOICTB
JOCTOMHCTBA | BEILIECTB U BEIIECTB U
u MaTepHaJIoB,; MaTepHuaioB;
HEJIOCTaTKH | IIpaBUjIa U npaBuja u
u HOPMBI HOPMBI
COIIOCTABIII€ | TEXHUKHU TEXHHUKH
TC 0e30macHOCTH | 0€30IIaCHOCTH
TuTepaTypH | mpu paboTe ¢ npu pabote ¢
BIMU XUMHYECKUMH | XUMUYECKUMHU
JTAHHBIMH peaKkTUBaMU U | peaKTHUBAMH U

¢uznueckuMu | GU3NYECKUMU

npubopamu npubopamu

YMeTn: YmMmeer:

MIPOBOIUTH MIPOBOJINTH

OIHO- U OIHO- U

JIBYXCTaJIUHBI | ABYXCTaAUNHBI

€ CUHTE3EI C € CUHTE3bI C

HCIIOJB30BaHM | UCITOIb30BaHU

e e

TpeiIaraeMbIX | TpeJTaracMbIX

METO/IUK; METO/IVUK;

paboTaTh Ha paboTaTh Ha

CTaH/IAPTHOM | CTaHJAPTHOM

XUMHYECKOM XUMHYECKOM

o0opyoBaHuU | 000pyIOBaHUU

Baanern: Baaneer:

HaBBIKAMH HaBLIKAMHU

paboThI ¢ paboThI ¢

COBPEMEHHBIM | COBPEMEHHBIM

H 5
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XUMHYECKUMH | XUMUYECKUMU
npudopamu, npudopamu,
prueMaMu npreMaMu
OpraHM3aly | OpraHu3aluu
METOJIUKH METOTUKH
pabort npu pabot nipu
perieHnu pelieHnn
MOCTABJICHHON | MMOCTaBJICHHOMN
3a/1auu 3a/1auun

V¥ —ycTHbIi onpoc, Ki-koinokBuym, O-otueT 1o s1abopatopHoii padote, K- koHTposbHas

pabora

Xapakrepuctuka OC 175 o0ecnieyeHUs TEKYIEro KOHTPOJISI M0 TUCIHUAIIINHE

Conepxanue
Konx nnaukaropa . 2 3
KOMIIETEHIIHH [Inanupyemsiii pe3ynbTaT OC 3aJlaHus"/BOIIpOCa
U T

[1K-4.2. ITpoBouT 3HaeT: TeOpeTUUYECKHE CobecenoBanue. | YCTHBIE OPOCHI
pacyeTHo- OCHOBBI 0230BBIX Jlokma bl Otuertsl
TEOPETHUYECKHE XUMHYECKHX auciuruiiH u | [Ipesenrtamnmm
HCCIIEI0BaHMS 110 crocoObl ux Konnoksuym
3a/IaHHOU TEME B HCIIOJIb30BaHUs IIpU
BbIOpaHHOM 001acTH peLIeHUH KOHKPETHBIX
XUMHU XUMHYECKHX 3a7a4

YMmeeT: mpoBOAUTH

IIEPBUYHBIN aHAJIN3

pe3yJIbTATOB C yUYETOM

00X 3aKOHOMEPHOCTEH,

(bopMyIHpyEMBIX B

paMKax XUMHUYECKON

HayKH
[1K-5.1. Kputnuecku 3HaeT: CUHTE3 BEIIECTB CobecenoBanue. | YCTHBIE OPOCHI
aHaJM3UpPYyeT Pa3IUYHOMN NPUPOJIBI; Jlokma el OTYETHI
MOJTyYeHHBIE OCHOBHBIE JTocTonHCTBa M | [Ipe3enTanuun
pe3yJIbTaThI HE/IOCTAaTKU Pa3IMUHBIX Konnoksuym

UCCIICIOBAHUH B
BbIOpaHHOM 001acTH
XHMUH, BBISBIISIET
JIOCTOUHCTBA U
HE/IOCTaTKU H
COITOCTABJISIET C
JTUTEPaTypPHBIMA
JTaHHBIMH

METOJIOB HCCIIE0BAHUS
CBOMCTB BEILECTB U
MaTepuasoB; IMpaBWia U
HOPMBI TEXHUKHU
Oe30macHOCTH IpH padboTe
C XUMHUYECKUMHU
pEaKTHBaMU H
¢du3nueckuMu npudopamu
¥YMeer: npoBOIUTH OJTHO-
U JIByXCTaIuiHbIE
CUHTE3bI C UCIIOJIb30BaHUE
NpeJIaraéMbIX METOJIUK;
paboTaTh Ha CTAaHAAPTHOM
XUMHUYECKOM
000pyTI0BaHUH
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Bianeer: HaBBEIKAMU
paboTHI C COBPEMEHHBIMH
XUMHUYCCKUMHU
npudopamu, IprueMamMu
OpF aHU3alln MECTOAUKHN
paboT MpH pelIeHuH
IMOCTaBJICHHOM 3aJaun

OueHKH U1 IPOMEKYTOYHOM aTTeCTAIUU !

O1eHKa «HeYT0BJIETBOPUTEIHHO

(dbparMeHTapHOE 3HAHKE MIPEIMETa, OTCYTCTBUE YMEHUHN U HABBIKOB IPUMEHECHHSI METOJIOB
U TOIXO0/I0B M3y4aeMOM JUCIUILINHBI TIPU PEIICHUH YYeOHbIX 3a1a4 (MeHee 50 6ayioB).

O1eHKa «yT0BJIETBOPUTETHLHOY»

HECHCTEMATU3UPOBAHHBIC 3HAHMS MPEIMETa, YaCTUYHO C(HOpPMUPOBAHHBIE YMECHHS U
HABBIKM TIPUMEHEHHUS METOJOB U TOJXOJ0B M3y4aeMOH IUCIUIUIMHBI IPU PEIICHHH yYIeOHBIX
3anay (50-69 6amioB).

Ouenka «xopouo»

B 1IEJIOM, C()OPMHUPOBAHHBIC, HO COJICPIKAIINE OTICIIbHBIC MPOOEbl 3HAHHS MPEIMETa,
YMEHHE MPUMEHSATh METOJbI M MOAXOJBl U3y4aeMOU JHUCUUIUIMHBI MPH PEHICHUH YYCOHBIX U
NPAaKTUYECKHUX 33/1a4 ¢ MUHUMAIBHBIM KOJMYECTBOM OIIMOOK HEMPUHIMITHAIBHOTO XapakKTepa,
HAJIMYUE HABBIKOB NMPUMCHCHHSI METOJIOB W IMOAXOJIOB M3y4aeMOW IUCIUIUTHHBI TIPH PEIICHUN
y4eOHBIX U npakTuyeckux 3anad (70 - 85 Gannos).

Ouenka «OTITHYHO»

c(OpMHPOBAHHBIC U CUCTEMATH3UPOBAHHBIC 3HAHUS ITPEIMETa, CHOPMUPOBAHHBIC YMEHUS
Y HaBBIKW MPUMEHEHHSI METOJIOB U TIOJIXO0B N3Y9aeMOU TUCIUILINHBI TIPU PEIICHUHN YICOHBIX U
npakTHYeckux 3a1a4 (86-100 6amios).

Pa3paborunkmn:
72
s ] HpO(beCCOP Kwmxnsien B.H.
7 7 (not)_n@ - (3aHuMaemas 00NHCHOCMY) (uHuyuansl, pamunus)

[IporpamMma cocraBneHa B coorBercTBuUM ¢ TpeboBanusimu PI'OC BO u yuerom
pekomeHgauwmii NMOOINT no HanpaBneHuto NoaroToBky 04.04.01 — «XumMusi», Npounsb
noAroToBku: dyHAaMeHTa/IbHasA XUMUA.

[Iporpamma paccMOTpeHa Ha 3acelaHuM Kadeapbl TEOPETUUYECKOHM M MPHUKIATHON
OpFaHquCKOﬁ XVUMHHU U IMOJIUMEPHU3ATUOHHBIX IIPOLICCCOB

Mpotokon Ne 3 o1 «06» mas 2024 r.

Mo 3aB. katheqpoi //%{,_ KuxHsies B.H.

Hacmoswas npoepamma, me mooicem Ovimb 80ocnpoussedena HuU 6 Kaxou ¢hopme 6e3
npeosapumenbHo20 NUCbMEHHO20 paspeueHus Kagheopvl-paspadomyuxa npozpammol
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