denepanbHOE TOCYTapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEIKICHUE

BBICHICTO 06pa3013aH1/151

«ToNBATTUHCKUI TOCYJAPCTBEHHBIN YHUBEPCUTET

b1.b.19

(unoexc oucyunnumnwor)

PABOYAS MTPOI'PAMMA JUCIUAIIJIMHBI

MexaHu3Mbl OPraHUuYeCKUX pPeaKImii

(HaumeHoOBaHUE OUCYUNTIUHDL)

10 HAIIPABJICHHUIO TTOATOTOBKH (CIEIUATBHOCTH )
04.03.01 Xumus

(K00 U HaumeHoBaHUe HaNPasieHus N0020MosKU, cneyuarvHocmu 6 coomgemcmesuu ¢ @I'OC BI10/ @I'OC BO)

MCIII/IIII/IHCK&?[ n q)apMaueBTqucxas[ XUMMUA

®dopma 00ydeHHS: OUHAS

['ox mabopa: 2017

(Hanpasiennocmo (npogus)/cneyuanuzayust)

Pacnpenesienne 4acoB JUCHUIJIMHBI 110 CEMECTPAM U BU/IaM 3aHATHH (110 y4eOHOMY IIaHY)

KoaunuectBo 3ET 15
Yacos no PYII 540
Buapl koHTpOJIS B IK3aMeHbI 3auernl Kypcosbie KypcoBbie Kontpoabbie
ceMecTpax: MPOEKTHI padoThI (s 3123,?::0";, dop-
MbI 00y4YeHHs1)
56
NeNe cemecTpoB
1 2 4 5 6 7 8 9 10 11 HTtoro
3ET no cemecTpam 8 7 15
Jlexkuun 50 | 50 100
JlabopaTtopHbie - - =
IpakTnyeckue 50 | 50 100
Kouraktnas pagora 100 | 100 200
Cawm. pabora 152 | 116 268
Konrtpoan 36 | 36 72
HTroro 288 | 252 540

ToabsaTTH, 2017




Pabouas mporpamma coctariena Ha ocHoBanuu ®@I'OC BITO/®I'OC BO u yyebHoro miaHa

HarpaBjeHus moAroToBky (cneruanbHocT) 04.03.01 Xumus

(KOO U HauUMeHOBaHUe HANPAseHUst NO020MO6KU, cneyuanshocmu 6 coomeememeuu ¢ @IOC BIIO/ @I'OC BO)
PeunensupoBanne padoueii mporpaMMbl JUCUMILUIUHBI:
OtcyTCcTBYET

VYyebnas (pabouas) mporpamma 0,100peHa Ha 3acefaHuu Kadeapsl « XUMHUs, XHMUYECKHE
MPOLIECCHI U TEXHOJIOTHM» (TIpoToKoI 3aceqanus Ne 7 ot 02 ¢espans 2017 1.).

Penenzent
(OondicHOCmb, YueHOe 36aHue, CeneHb) (noonucs) (U.0. @amunus)
« » 20 1.

Cpok neiicTBus padoueii mporpaMmsl aucuuiimHbl 10 02 ¢peBpans 2021 r.

Nudopmanus 06 akryanuzannu padouyei nporpaMmMbl JMCHHUIIIHHbBI:

[TpoTtokoun 3acemanust kKagenpsl No  OoT «__ » 20 1.
[Tpotokon 3acenanus kadeapn Ne OT «__» 20 T
[TpoTtokoun 3acemanust kKagenpsl No  OoT «__ » 20 1.
[Tpotokon 3acenanus kadeapn Ne OT «__» 20 T
YTBEPXIAIO
3aBenyromuii kKadeapoi «XuMus, XUMHUYECKHUE MPOIIECChl U TEXHOJIOTHUIDY
(pazpabomasuieti PI1]])
» 20 1. [".'H. Ocranenko
(noonucs) (U.0. ©amunusa)



AHHOTAIUA
AUCHUILINHBI (Y4eOHOr0 Kypca)
b1.5.19 Mexanu3Mbl OPraHu4eCKMX peakuuii

(VH/IEKC ¥ HANMEHOBaHHUE AUCIMIUIMHBI (Y4eOHOTO Kypca))

1. Heapb u 3aga4u U3y4YeHUus1 AUCHUILJIMHBI (Y4e0HOT0 Kypca)

L[CJIB - (I)OpMI/IpOBaHI/Ie CUCTEMHBIX 3HAHMH O MEXaHHU3MaxX OpPraHUYCCKHUX
pCaKHHﬁ, Hnx KJ'IaCCI/I(bI/IKaHI/II/I )41 HpeI[CTaBJIGHI/Iﬁ 00 OCHOBHBIX nmoaxoaax K M3y4CHHIO
MCXaHHU3MOB OpraHUYICCKUX peaKuHﬁ C IMPUMCHCHHUCM COBPCMCHHOTI'O
TCOPCTUYICCKOI'O allllapara.

3amaun:

1. PaccmoTperb METO/bI UCCIETOBAHNS MEXaHU3MOB OPIraHUYECKUX PEAKIIHA.

2. PaccMOTpeTh OCHOBHYIO TPYMIY PEaKIMOHHOCIIOCOOHBIX MHTEPMEINATOB
OpPTraHWYECKUX PEAKLINNA U UX CBOWCTBA.

3. PaccmoTperh OCHOBHBIE BUABI OpPOMTANBHBIX  B3aMMOJICHCTBHA B
COTJIACOBAHHBIX 1 MHOTOCTaJUMHBIX OPTAHUYECKUX PEAKITUAX.

4. PaccMOTpeTh OCHOBHBIE MEXAHU3MbI OPIraHUYECKUX PEAKIIHA.

2. MecTo aucuuiuiaabl (yaedHoro kypcea) B crpykrype OITIOITI BO

HNannas qucruiuinHa (y4eOHbIM Kypc) oTHOCUTCS K bioky 1 «JlucuurinHb
(Momynu)», 6a30Bas 4acTh.

Jucuuminebl, ydyeOHble Kypchl, HA OCBOCHHMHM KOTOPBIX OazvpyeTcsl JaHHas
qucuuIuinHa (yueOHbli Kypce) — «Opranudeckas XuMus», « Duzndeckass XUMUS».

JucuuninHbel, yd4eOHble KypChl, ISl KOTOPBIX HEOOXOAUMBI 3HAHMSI, YMEHUS,
HABBIKH, TPHOOpETaeMble B PE3yJIbTaT€ U3YUYEHHUS JAHHOW AUCLMILUIMHBI (Y4eOHOTO
Kypca) — «Perpocunrternueckuii aHanu3», «MeTOOOJIOTHS  COBPEMEHHOIO
OpraHUYecKOro cuHTe3a», «TeopeTnyeckue OCHOBBI OpPraHUYECKOH XUMHUUY,
«PeakimmoHHas CrtocOOHOCTh OPTaHUYECKUX COCTMHEHUI.

3. Ilnanmpyemble pe3y/jbTaTbl O0y4YEeHHSl MO JAUCHHUILUIMHE (yuyeOHOMY
KYpPCY), COOTHECeHHble ¢ IUIAHUPYEMbIMHM  PpPe3yJbTATAMH  OCBOCHUA
0o0pa3oBaTeIbHOM NMPOrPaMMbI

®opmupyembie U IInanupyemble pe3y/bTaThbl 00y4eHHs
KOHTPOJINpYeMble
KOMIIETEeHI[UH
CIIOCOOHOCTh K TOHUCKY | 3HATh:
U nepBuUuHOi | OCHOBHBIE BBICOKO PEAKIIMOHHOCIIOCOOHBIE
00pabOTKE HAY4YHOM M | HHTEpPMEIUAaThl U MEXaHU3Mbl OPraHUYEeCKUX PEAKIIHI.




HAyYHO-TEXHHUECKOM
unpopmaiuu (OITK-5)

YMeTh:

1. Ctpourb ¥ UHTEPNPETUPOBATH  MOJIEKYJISIPHBIE
quarpaMMbl M MOJIGKYJSIpHBIE ~ OpOMTanu  psja
OpraHUYeCKuX CUCTEM (apomMaTHYECKUX u
HEaPOMATUYECKHX).

2. Ilonp30BaThCs crieUanbHOM JUTEPATYpoOu JUIs pacuera
TEPMOJMHAMUYECKAX W KHUHETHYECKUX XapAKTEPUCTUK
OpPTraHUYECKUX PEAKIIHM.

Biagers:
AHaIUTUYECKUMHU U TpapUUIeCKUMH METoJIaMu 00pabOTKU
nepBUYHON MHpOpMamu (IKCIEPUMEHTATbHBIX JTaHHBIX )

BIIAJICHUE CUCTEMOI
byHIaMeHTaIbHBIX

XUMHUUYCCKHUX MOHATHI
(TK-3)

3HaTh:

1. OcHOBHBIE METO/BI, UCHOJIB3YEMBIC JIJIsI UCCIICAOBAHUS
OPTraHUYECKUX PEaKIUH.

2. DU3NKO-XUMHUYECKHE CBOMCTBA
WHTEPMEIMATOB OPTAaHMYECKUX PEaKIUH.

3. MexaHu3Mbl ~ OPraHUYECKUX  peaKkuid U
OOILIETIPUHSATYIO KJIaCCU(PUKAIUIO

4. OCHOBHbICE KHHETHUYECKHE U TEPMOJUHAMUYECKUE

OCHOBHBIX

50,4

OCOOEHHOCTH MPOTEKaHWs TOM WM MHOW TPYIIIbI
XUMHYECKUX PEAKIIHAMN.

YMeTs:

1. IlpaBunbHO  u300pakaTb  CXEMbl  MEXaHHM3MOB

OpPTraHUYECKUX PEAKIIHM.
2. IlpaBunbHO KiaccU(PUIIMPOBATH MEXAHU3MBI PEaKIUN
MEXy HECKOJILKIUMH CyOCTpaTamu.

Buaners:

1. Meronamu aHanu3a KHHETHYECKHUX 17}
TEPMOJIMHAMHYECKUX TapaMeTPOB PpPEAKUUU C LEJbIO
YCTAaHOBJICHHSI THUIIA MEXaHHW3Ma, MO KOTOPOMY JaHHas
peakius NpPOTEKAET.

2. MetoaoM MOJNEKYJISIpHBIX OpOUTane.

3. TeoperndecknMm ammaparoM i HPOTHO3UPOBAHUS
PEaKIMOHHON CHOCOOHOCTH OpPraHWYecKHX peakuuid B
1I€JIEHANPABJICHHOM OPraHUYeCKOM CHUHTE3E.

TemaTn4yeckoe coaep:kaHue JUCUUIJIMHBI (YUeOHOr0 Kypca)

Paznea,
MOJ1YJIb

Ioapa3saen, Tema

MexaHu3Mbl OpraHMyecKuX peakuui 1

Mopyns 1
OCHOBHBIE TTOIXO/bBI
MEXaHU3MOB pEaKIMii

K M3y4EHUIO

(OCHOBHEIE THITBI peaKHI/Iﬁ OpraHn4eCKux COeIMHEHHU I

[Tyt u3y4eHus: MEXaHU3Ma PEAKLIUH

TepMoanHaMUUECKHE U KUHETUYECKHUE TapaMETPhl PEAKIHiA

Ypasuenue ["'ammera. KoHcTaHTBI 3aMecTUTENCH M KOHCTAHTBI PEAKIUi

Mopyisb 2
BricokopeakninoHHOCTIOCOOHBIE
WHTEPMEINATHI

CBO60IIHI)I€ paauKajbl U MEXaHU3MbI peaKuHﬁ C UX y4aCTueM

KapOeHb! 1 HUTpEHBI 1 MEXaHU3MBI PEaKIHi ¢ UX yJacTHEeM

KapOokaTHOHBI ¥ peakny ¢ UX yJacTHEM




Kap0oaHHOHBI U peakIiy C UX y4acTHEM

Penxue nHTEpMEIMaTEl M MEXaHU3MBI PEAKLUH C UX Y4aCTHEM

Monyns 3
MexaHnu3Mbl peakuuii ¢ y4acTUEM
3IEKTPOHIOB

MexaHu3M 3J1eKTPOGHIEHOTO MPUCOSIMHEHHS K aJIKEHaM U alleTHIICHaM

MexaHH3M IEKTPOPHILHOTO ApOMAaTHYECKOT0 3aMEILCHHS

Mexanuszm 3J'IeKTpO(1)I/IJ'H)HOFO 3aMEIICHHA Y HAaCbIMICHHOI'O aToMa yTJjiepoJa

MexaHU3MBI OpraHUYECKUX peaknuii 2

Monyns 4
MexaHu3Mbl peakuuil ¢ y4acTUeM
HYKJIe0(HIIOB

MexaHu3MBI peaKHI/Iﬁ HyKJ'IeO(i)I/IJ'IBHOFO 3aMeIICHMs Y SP, SpZ-FI/I6pI/IL[H0FO aToMa yriepoaa

MexaHu3MBI peaKHI/Iﬁ HyKJ'IeO(i)I/IJ'IBHOFO 3aMCUICHUA Y Sps-FI/I6pI/I,Z[HOFO aToMa yriepoaa

MexaHu3MBbI peaKHI/Iﬁ SJIMMUHUPOBAHUSA

MexaHu3MBI apoMaTU4€CKoro HyKJ'IeO(bI/IJ'II;HOFO 3aMCIUICHHUSA

MexaHU3MBl HyKJIEO(QUIFHOTO MPUCOESANHEHHS K KPaTHBIM CBSA3SM YTJIEPOJ — KHCIOPOA U
yTIIepoJ — a30T

Mopayinsb 5
MexaHn3mbl HEKOTOPBIX
HNEPULIMKINYECKUX PEaKIUi

Mexanu3Mmbl [an+bn] peakiuii UKIOMPUCOETHHECHHS

MexaHHU3MBI &,D-AUIOJISIPHOTO IUKIOTPUCOEAHHEHHSI

MexaHu3MBI QJICKTPOLUKIINICCKUX peaKHI/Iﬁ

Mopyisb 6
MexaHH3MbI KOAPKTATHBIX PEaAKIUil

MexaHu3MBI KOapKTaTHBIX peaKL[I/Iﬁ H CIIOCOOBI UX HU3y4YCHUA

OO01masi TPy10€eMKOCTh TUCHMILIHHBI (YdeOHoro kypca) — 15 3ET.




4, TexHoJyioruyeckasi KapTa no yueoHomy Kypcy MexaHu3Mbl OPraHUYeCKUX peaKiuii
4.1 TexHosornyeckasi Kapra no yueoOHomy kKypcy «MexaHu3Mbl OPraHm4ecKux peakuui 1»

Cemectp | Kon-Bo Henenn, B O0BeM yueOHOro Kypca M BHIBI YYCOHBIX MEpPONPHUITUIN ®opma | Kontposnb
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Jlocka menoBas,
HOBHBIC THITBI KITHI KITMOHHAS A- MYJIbTHMETUHHBIA
1] 1 Tlexuus 1 Tlex] | OCHOBHbIE THILI peaunii + 71 2 - Jlexuponra 1 44 YALTHMEL 15
OpraHMYECKHX COCANHCHUH ayaUTOpHUs 215 MIPOEKTOP, HOYT-
OyK
TIpakTrueck Pemenn 9 110 Teme «Tu- KITMOHHAS A-
1 1 pa ceroe IIp31 CHICHHC 3a/1a1 IO TEME « / + JI 2 - Jletmonna 1 57 MernoBast gocka 1-5
3ansitue 1 TIbI OPraHNUYECKUX PEaKLuii» AyMTOpHUs 307
ITomerienue st
CaMOoCTOsTENIbHOE . Kowmmslotep ¢
VI3ydeHne TeopeTHIecKoro CaMOCTOSTEIIbHON T-
1 1 U3y4YeHHEe MaTe- Cam - 5 1 16 BBIXOZIOM B CETh 1-5
Marepuana paboThI CTyICH- 401
puana HHTCPHET
TOB
IlyTtn u3ydeHus MexaHu3ma JlexnonHast A- OCKa MEJIOBasl.
2 |1 Texuns 2 Jex2 | - YTIYH + b} 2 - ! 1 44 A sath 1 15,7
peaxuuu AyJIUTOPHUS 215 MYJIbTUMEAUNHBIH




HPOEKTOP, HOYT-

Oyk
Pemenue 3agau no teme «Ilytu
IIpakTrueckoe JlexunonHas A-
IIp33 | m3ydeHus mexaHU3Ma peak- 57 MermnoBast gocka 1-5
3aHsATHE 2 ayAUTOpHUs 307
LI
IMomemienue as
CamocTosATeNbHOE u'l A Kowmnslotep ¢
N3yyenue TeopeTuueckoro €aMOCTOSATEIbHON I-
H3y4eHHe MaTe- Cam 5 16 BBIXOJIOM B CE€Th 1-5,7
MaTepuana paboTHI CTyaCH- 401
puana HHTEPHET
TOB
Jlocka menoBas,
[Tyt nszydenus mexaHusma Jlexunonnas A- MyJIbTUMEANNHBIN
Jlexums 3 Jlex3 44 1-5
peakiuu (IpoJoKeHHeE) ayAUTOpUS 215 IPOEKTOP, HOYT-
OyK
Pemrenue 3amau o teme «Ilytn
IIpaktrueckoe Jlexunonnas A-
IIp33 | u3yueHus MexaHu3Ma peak- 57 MenoBast nocka 1-5
3aHsTHE 3 ayAuTOpUs 307
LI
IMomemnienue as
CamocTosTenpHOe Lu A Kowmmsrotep ¢
N3yyenue TeopeTuueckoro €aMOCTOSATEIbHON I-
n3y4eHHue MaTe- Cam 5 16 BBIXOJIOM B CEThb 1-5
MaTtepualia paboThI CTyIeH- 401
puana HHTEPHET
TOB
Jlocka menoBasi,
TepmoauHaAMUYECKUE U KUHE- JlexmonHast A- MYJITUMEHHHBINA
Texus 4 Tex4 P " 44 Y 15
TUYECKHUE TapaMeTphl peaKuii ayAUTOpUS 215 IPOEKTOP, HOYT-
OyK
Penrenue 3amay 1o KUHETUKE U
IIpakTrueckoe JlexkumonHas A-
IIp34 | TepMoauHaMuKe OpraHUYECKUX 44 Jlocka menoBast 1-5
3aHATHE 4 o ayUTOpHUs 215
peakimit
Iomemenue nns
CamocTosTenbHoe i R Kommsrotep ¢
N3yuaenne Teopernueckoro CaMOCTOSTEIILHOM I-
H3y4eHue MaTe- Cam 12 16 BEIXOJIOM B CETh 1-5
Marepuana paboTHI CTyaeH- 401
puana HHTEpPHET
TOB
Jlocka menoBast,
TepMonuHaAMIYECKHE H KHHE- VR
Jlexunonnas A- MYJIBTUMEHHHBIN
Jlexuus 5 Jlex5 | Tuueckue mapameTpsl peakiuu 44 1-5
ayaUTOpUs 215 MPOEKTOP, HOYT-
(mponoikeHue)
OyK
Penrenne 3amad mo teme «Tep-
IIpakTrueckoe P JlexkumonHas A-
IIp35 MOJIMHAMUYECKHE U KHHETHYE- 57 MernoBas gocka 1-5
3aHATHE 5 ayaUTOpUs 30
CKHE ITapaMeTphl PeaKIim)
Iomemenue nns
CamocTosTenbHOe i R KommsroTep ¢
N3ydenne Teopernueckoro CaMOCTOSTEITLHOM I-
U3yYeHHe MaTe- Cam 5 16 BBIXOJIOM B CETh 1-5
Marepuaa paboTEI CTyzIeH- 401
puana HHTEPHET
TOB
OCKa MEJOBast
VpasHenue 'ammera. Kon- A Lo
< JleximoHHast A- MYJBTUMEIMHHBIN
Jlexuus 6 Jlex6 | craHTBI 3aMecTUTENEH U KOH- 44 1-5
N ayAUTOPHUS 215 MPOEKTOP, HOYT-
CTaHTHI PEaKIUH
OyK
IIpakTiueckoe Penrenue 3a1ad ¢ HCIIOJIB30Ba- JleximoHHast A-
P IIp36 20 57 MenoBas nocka 1-5
3aHsTHE 6 HHEM KOPPEIIIIHOHHBIX COOT- ayAUTOPHS 307




Howenuit. KonrposbHas pabo-
Ta Ne 1

ITomemenue as

CamocTosATeNbHOE . Kowmnslotep ¢
N3yyenue TeopeTuueckoro €aMOCTOSATEIbHON I-
6 U3yYeHHE MaTe- Cam 14 16 BBIXOJIOM B CETh 1-5
MaTepuana paboTHI CTyaeH- 401
puana HHTEPHET
TOB
Jlocka MenoBasi,
CBOOOIHBIC paiUKalIbl U Me- ..
9 JlekunoHHas A- MYJIbTUMEIUNHBIN
7 Jlexuns 7 Jlex7 | xaHU3MBI peakuii ¢ UX y4a- 44 1-5
ayAUTOpHUs 215 MPOEKTOP, HOYT-
cTHEM
OyK
Pemenue 3agaq o teme:
IIpaktrueckoe «CBOOOJHBIE paIUKaIIBl U Jlexunonnas A-
7 p ITp37 /IHBIC pajiiica 57 MertoBast j10cKa 15
3ausTHE 7 MEXaHH3MBbI PEAKLHN ¢ HX ayAuTOpUs 307
yJacTHEM)
INomemienue s
CamocrosTenbHoe 1 R Kommsrotep ¢
N3yyenue TeopeTuueckoro €aMOCTOSATEIbHON I-
7 u3y4eHHue mMaTe- Cam 12 16 BBIXOJIOM B CETb 1-5
MaTtepualia paboThI CTyIeH- 401
puana HHTEPHET
TOB
Jlocka menoBasi,
KapOeHbl 1 HUTPEHBI U MeXa- JlexmonHast A- MYJIBTUMEUHHBINA
8 Jexuws 8 Jex8 P P 44 v 15
HH3MBI PEAKLHUi C UX yIaCTHEM ayAuTOpUs 215 MPOEKTOP, HOYT-
OyK
Penrenue 3aad mo teme:
«KapOeHbl 1 HUTPEHBI U MeXa-
IIpaktrueckoe N JlexuuoHHast A-
8 TIp38 | HM3MBI peakiuii ¢ UX y4acTu- 16 57 Menogast Jocka 1-5
3aHATHE 8 ayauTOpHUs 307
emM».
Konrponbnas padora Ne 2
INomemenue s
CamocTosTensHoe . Kowmmsrotep ¢
N3yuenne Teopernueckoro CaMOCTOSTEIILHOM I-
8 U3y4YeHHE MaTe- Cam 5 16 BBIXOJIOM B CETh 1-5
Marepuana paboThI CTyeH- 401
puana HHTEpPHET
TOB
Jlocka menoBas,
KapOokaTHOHBI 1 peakiuy ¢ UX Jlexunounnas A- MYJIbTUMEANHHBIH
9 Texuus 9 Tex9 P P 44 v 15
ydacTHeM ayAUTOpHs 21 IIPOEKTOp, HOYT-
OyK
Penrenue 3aad mo teme:
IIpakTHueckoe «KapOoKaTHOHBI U PEaKIMH C JlexmonHast A-
9 P TIp39 P P 16 57 MenoBas nocka 1-5
3amsTHE 9 UX y4acTHEMY. ayauTOpUs 307
KonrponbHas pabora Ne 3
INomemienue s
CamocTosTenbHOe . KommsroTep ¢
N3ydenne Teopernueckoro CaMOCTOSTEITLHOM I-
9 U3ydYCHHE MaTe- Cam 14 16 BBIXOJIOM B CETh 1-5
Marepuaa paboTEI CTyzIeH- 401
puana HHTEPHET
TOB
Jlocka menoBas,
Kap6oaHHOHBI M peakInK ¢ UX JlexmonHast A- MYJIbTUMEIHHHBINA
10 Jlexuus 10 JIex10 P peakn n 44 Y A 1-5
ydJacTHeM ayaUTOpHUs 215 MPOEKTOP, HOYT-
OyK
IIpakTrueckoe Pemenue 3agaq o reme: Jlexunonnas A-
10 p Ip310 16 57 MernoBas gocka 1-5
samsitie 10 «Kap6oaHHOHBI U peakiyu ¢ ayauTOpus 307




UX y4acTHEM».
KontponbHas pabota Ne 4

ITomemenue as

CamocTosATeNbHOE . Kowmnslotep ¢
N3yyenue TeopeTuueckoro €aMOCTOSATEIbHON I-
10 U3yYeHHE MaTe- Cam 14 16 BBIXOJIOM B CETh 1-5
MaTepuana paboTHI CTyaeH- 401
puaia HHTEPHET
TOB
Jlocka MenoBasi,
Penxue nHTEpMETHATEL U Me- L
M JlekunoHHas A- MYJIbTUMEIUNHBIN
11 Jlexums 11 Jlex11 | xaHM3MBI peakuuii ¢ ux yda- 44 1-5
ayAUTOpHUs 215 MPOEKTOP, HOYT-
CTHEM
OyK
MexaHu3Mbl peakuii ¢ yua-
IIpaxkTuueckoe CTHEM BBICOKOPEAKI[HOHHO- JlexuoHHast A-
11 p Mp311 PCaKIt 12 57 MeroBas iocka 15
sarsTae 11 CIOCOOHBIX HHTEPMEIUATOB ayAuTOpUs 307
KontponbHas pabota Ne 5
IMomemnienue as
CamocTosATeNbHOE Lu AL Kowmmsrotep ¢
N3yyenue TeopeTuueckoro €aMOCTOSATEIbHON I-
11 u3y4eHHue mMaTe- Cam 6 16 BBIXOJIOM B CETb 1-5
MaTtepualia paboThI CTyIeH- 401
puana HHTEPHET
TOB
Jlocka menoBasi,
MexaHU3M >IEKTPOPHIIBHOIO L
Jlexunonnas A- MYJIbTUMEIUNHBIN
12 Jlexuus 12 Jlex12 | npucoenuHeHus K alKeHaM U 44 1-5
ayAuTOpUs 215 MPOEKTOP, HOYT-
alleTHICHAM
OyK
Penrenne 3amaq o teme «Me-
IIpaxTuueckoe XaHH3M DJIEKTPOGUIBHOIO JlexiuoHHast A-
12 p Mp312 pod 57 MeroBas 1ocka 15
3aHsATHE 12 MIPUCOSIVHEHNS K QJIKeHaM H ayAUTOPHUS 307
AIeTHIICHAM)
TTomemmenue mis
CamocTosTensHoe o Kowmmsrotep ¢
V3ydeHne TeopeTHIecKoro CaMOCTOSITEILHON r-
12 H3yYeHue MaTe- Cam 12 16 BEIXOJIOM B CETh 1-5
Marepuana paboThI CTyeH- 401
puaia HHTEpPHET
TOB
OCKa MeJoBast
MexaHn3M 311eKTPO(PHUIEHOTO A Lo
JlexunonHast A- MYJIbTHMETHHHBIH
13 Jlexnus 13 Jlex13 | npucoenuHeHus K alKeHaM U 44 1-5
ayauTOpUs 215 MPOEKTOP, HOYT-
arermieHaM. [Ipomomxenne
OyK
Pemnrenue 3amau no reme «Me-
IIpakTiueckoe XaHH3M JIEKTPOPHIEHOIO JleximoHHast A-
12 p Ip313 pod 57 MenoBas gocka 1-5
3anHsaTHe 13 MIPUCOSIVHEHNS K QJIKCHaM H ayAUTOpHS 307
AlCTHICHAM»
INomemenue s
CamocTosTenpHoe . Kowmmslotep ¢
VI3yueHne TeopeTHIecKoro CaMOCTOSITEILHON r-
13 H3ydYCHHE MaTe- Cam 6 16 BBIXOJIOM B CETh 1-5
Marepuana paboTHI CTyICH- 401
puaia HHTEpPHET
TOB
Jlocka MernoBasi,
MexaHusm 351eKTpOQHIBHOTO Jlexunonnas A- MyJIbTUMEAUNHBIN
14 Texuus 14 Tex14 od ! 44 b A 15
apOMaTHYECKOT0 3aMELIEHUS ayJUTOpUs 215 MIPOEKTOP, HOYT-
OyK
Pemnrenue 3a1a4u mo teme «Me-
IIpakTrueckoe Jlexunonnas A-
14 IIp314 | xaHU3M 3IEKTPOPHUIBHOTO 57 MernoBast nocka 1-5
3anATHE 14 ayaUTOpHUs 307

APOMATAYCCKOT0 3aMCIICHUS




ITomerenue s

CamocrosTenbHoe . Kowmnslotep ¢
V3ydeHne TeOpeTHIECKOro CaMOCTOSTEILHOU r-
14 H3y4eHHe MaTe- Cam 12 16 BBIXOJIOM B CETh 1-5
MaTepuana paboTHI CTyaeH- 401
puaia HHTEpPHET
TOB
Jlocka menoBasi,
MexaHU3M >IEKTPOPUIBHOTO L
JlekunoHHas A- MYJIbTUMEIUNHBIN
15 Jlexuus 15 Jlex15 | apomaTuHyeckoro 3amenieHus. 44 1-5
ayAUTOpHUs 215 MPOEKTOP, HOYT-
Iponomxenue
OyK
Pemenue 3amau o reme «Me-
IIpakThueckoe JlexunonHas A-
15 Mp315 | xaHU3M dIEKTPOPHIEHOrO 57 MernoBast gocka 1-5
3aHsaTHE 15 ayUTOpUs 307
apOMaTHYECKOr0 3aMEeIICHIsD)
IMomemienue ams
CamocTosATenbHOE Lu AL Kowmmsrotep ¢
N3yyenue TeopeTuuecKoro €aMOCTOSATEIbHON I-
15 n3ydYeHHe MaTe- Cam 6 16 BBEIXOJIOM B CETh 1-5
MaTepualia paboThI CTyIeH- 401
puana HHTEPHET
TOB
Jlocka MenoBas,
MexaHU3M >IEKTPOPIIBHOIO L
Jlexunonnas A- MYJIbTUMEIUNHBIN
16 Jlexuus 16 Jlex16 | 3amemieHHs y HaCHIIIEHHOTO 44 1-5
ayAuTOpUs 215 MPOEKTOP, HOYT-
aToMa yriepoza
OyK
Penrenne 3amaq o teme «Me-
IIpaxkTuueckoe XaHM3M JIEKTPOGUIBHOIO JlexuuoHHast A-
16 p Mp316 pod 57 MeroBas 1ocka 15
3aHsATHE 16 3aMeIEeHHs Y HACHILEHHOTO ayAUTOPHUS 307
aToMa yriaepona»
IMomemnienue as
CamocrosTenbHoe Lu A Kowmmsrotep ¢
VI3ydeHne TeopeTHIecKoro CaMOCTOSTEILHOU r-
16 H3y4YEeHHUE MaTe- Cam 12 16 BBIXOJIOM B CEThb 1-5
Marepuana paboTHI CTyIeH- 401
puana HHTEpPHET
TOB
MexaHn3M 311eKTPO(HIEHOTO Jlocka MenoBas,
3aMEIIEHUs y HACBIIIEHHOTO Jlekunonnas A- MyJIbTUMEAUNHBIN
17 Texuus 17 Jex17 THCHIDL Y HACHHIL i 44 Y A 15
atoma yriaepoaa. [Iponomxe- AyJUTOPHUS 215 MIPOEKTOP, HOYT-
HUE OyK
MexaHu3Mbl peakui ¢ yda-
IIpakTrueckoe peaxit i Jlekunounnas A-
17 Mp317 | ctuem snekrpodmao Kou- 20 57 MernoBast gocka 1-5
3aHaTHE 17 ayauTOpHUs 307
TponbHas pabora Ne 6
Iomemenue nns
CamocTosTenbHoe Hl A Kowmmsiotep ¢
V3ydeHne TeopeTHIecKoro CaMOCTOSITEILHON r-
17 H3y4eHue MaTe- Cam 5 16 BEIXOJIOM B CETh 1-5
Marepuana paboTHI CTyIeH- 401
puana HHTEpPHET
TOB
INomemenue s
CamocTosTenpHoe . Kowmmslotep ¢
IToaroroBka K HTOrOBOMY CaMOCTOSITEILHON r-
17 U3ydeHHe  Mare- Cam 36 16 BBIXOJIOM B CETh
TECTUPOBAHUIO (IK3aMEHY) paboThI CTyIeH- 401
puaia HHTEpPHET
TOB
KomneroTeps! ¢
HEOOXOIMMBIM
Hrtoroelii  TecT KowmnerotepHsIit TIPOrPaMMHBIM
VIJIK-
20 0 Kypcy uepes ™" 100 2 KJ1acc o01ero 314 21 obecrieyeHneM
T JocTyna JUTSL IPOBEICHUS

HUTOTOBOI'O TECTH-
pOBaHUs
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4.2 TexHosornyeckasi Kapra no yueoHomy kKypcy «MexaHu3Mbl OPraHM4ecKuX peakiuui 2»
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2 06pa30BaTEeIbHYIO E E: g = g | = g‘g g = 2 i e = = z z 2
E TEXHOJIOTHIO) 5 g & T lagzg = - S g < = g &
& =3 3) = o /A = 5
= =
b @ g Sl =
= @ o
© =
MexaHu3Msbl peakiuit
Jlocka MenoBast,
HYKJICOPUILHOrO 3a- JleknmonHas A- MYJIbTHME U HBII
1 4 Jlexuus 1 Jlex1 MEIIeHUs Y SP, sz— + JI 2 - 1 44 Y 1-5
ayauTOpus 215 MPOEKTOP, HOYT-
THOPUIHOTO aTOMa 6
yriepozaa K
IIpaxTueckoe Pemenne 3amau mo JlexmonHast A-
1] 4 P Ip31 A + 1 2 - 1 1 57 MeroBas iocka 15
3aHsTHE | Teme «MexaHu3Mbl ayIMTOpHUs 307
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peakiuii HyKIeo(pHiIb-
HOTO 3aMEIeHHs y SP,
sp%- rubpUIHOrO aTOMa
yriiepozia»

CaMoCTOsITENbHOE

ITomemenune ast

Komnsrotep ¢

N3yuenue Teoperuue- €aMOCTOSATEIbHON
U3y4YeHHE MaTe- Cam 4 P T-401 16 BBIXOJIOM B CETh 1-5
CKOr0 MaTepuala paboThI cTyEH-
puaina HHTEPHET
TOB
MexaHu3Mbl peakiuii
HYKJICOQUIIBHOTO 3a- Jlocka menoBas,
2 Lo
MewIeHus y Sp, Sp°- JlekunonHas A- MYJIbTUMEAUHHBIH
Jlexuns 2 Jlex2 i, YSP. sp 1 44 Y A 1-5,7
rHOPUIHOTO aTOMa ayUTOpHUs 215 MIPOEKTOP, HOYT-
yriepoza (Ipoaonke- Oyk
HHE)
Pemenue 3amau o
Teme «MexaHU3MbI
IIpakTueckoe eaKIUi HyKJIeO(pHIb- JlexmoHHast A-
P TIp33 p Y b 57 Menogast Jocka 1-5
3aHsTHE 2 HOT'O 3aMEIICHuUs y SP, ayAUTOpUs 307
Sp% rubpumHOro aToma
yriiepona»
INomemienue s
CamocrosTenbHoe Lu L Kowmmsrotep ¢
W3zydenne Teopernde- CaMOCTOSITEILHON
H3y4eHHe MaTe- Cam T-401 16 BBIXOJIOM B CETh 1-5,7
CKOro MaTepuaia paboTHI CTyIeH-
puaia HHTEpHET
TOB
MexaHu3Mbl peakiuit
Jlocka menoBast,
HYKJI1€0(UIBHOTO 3a- VR
3 Jlexunonnas A- MYJIbTUMEIUHHBIH
Jlexknus 3 JIex3 MelIeHus y Sp°- 44 1-5
ayUTOpHUs 215 MPOEKTOP, HOYT-
THOPUJTHOTO aToMa 6
yriepona K
Pemenne 3agaq no
Teme «MeXaHH3MBbI
IIpakTueckoe eaKIUi HyKIeopHIb- JlexmonHast A-
p IIp33 peaxi Y b 3 1 57 MernoBas gocka 1-5
3aHATHE 3 HOTO 3aMelIeHns y SP°- ayAUTOpHS 30
THOPUJTHOTO aToMa
yriepona»
INomemienue s
CamocTosTensHoe . Kowmmsrotep ¢
N3yuenue Teoperuye- CaMOCTOSATEIbHON
U3y4YCHHE MaTe- Cam T-401 16 BBIXOJIOM B CETh 1-5
CKOT0 MaTepuaa paboThI CTYEH-
puana HHTEpPHET
TOB
Jlocka menoBas,
MexaHu3Msbl peakiuit JlexmonHast A- MYJIbTUMEIUHHBIN
Jlexnus 4 Jlex4 peaxt 1 44 Y A 1-5
SIMMHHUPOBAHHS ayaUTOpHUs 215 MPOEKTOP, HOYT-
OyK
Pemenne 3agaq no
IIpakTHueckoe TeMe «MexaHU3MBI JlexnmonHast A-
P IIp34 . 44 Jlocka menoBast 1-5
3ansTHe 4 peaKLuii STMMHUHUPO- ayJUTOPHUS 215
BaHHSD
CamocTosTenbHoe Cam M3yuenue Teoperuue- INomemienue s r-401 16 KommsroTep ¢ 1-5
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H3Yy4YE€HUE MaTe-

CKOro Mmatepuajia

CaMOCTOSITEIILHON

BbIXOOM B C€Th

puana paboThI CTyIeH- HHTEPHET
TOB
. Jlocka menoBas,
MexaHu3Mbl peakiuit L
JlekunoHHas A- MYJIbTUMEIUNHBIN
Jlexuums 5 JIex5 SJIMMUHUPOBAHUS 44 1-5
ayUTOpUs 215 MIPOEKTOP, HOYT-
(nponoikeHue)
OyK
Pemenue 3a1a4 no
IIpakTHueckoe Teme «MexaHU3MbI JlexumoHHast A-
P IIp35 o 57 MenoBast 1ocka 1-5
3aHATHE 5 Ppeakiuii SIMMUHAPO- ayAUTOpHUs 307
BaHWUSD)
ITomerenue s
CaMoCTOsTENbHOE Lu A Kommsrotep ¢
M3yuenue Teoperuye- CaMOCTOSTEIIbHON
u3y4eHHue MaTe- Cam r-401 16 BBIXOJIOM B CETb 1-5
CKOr0 MaTepuaia paboThI CTyIeH-
puaia HHTEPHET
TOB
Jlocka menoBasi,
MexaHu3MbI apOMaTH- L
JlexmonHast A- MYJIbTUMEIUNHHBIN
Jlexuus 6 Jlex6 YECKOT0 HYKICO(DHITb- 44 1-5
ayAuTOpUs 215 MPOEKTOP, HOYT-
HOT'O 3aMEIICHUS
OyK
MexaHU3MbI apOMaTH-
YECKOT0 HYKICO(DHITb-
IIpaktrueckoe Y b JlexunonHas A-
IIp36 HOTO 3aMEICHUS. 20 57 MernoBast gocka 1-5
3aHsATHE 6 ayUTOpUs 307
KonTponbnas pabora
No 1
TTomemmenue ajis
CaMoCTOsTeNTbHOS . Kowmmsrotep ¢
W3ydenune Teopernye- CaMOCTOSITENBHON
U3y4YCHHE MaTe- Cam T-401 16 BBIXOJIOM B CETh 1-5
CKOro MaTepuaia paboThI CTy/IeH-
puana HHTEpPHET
TOB
MexaHu3Mbl HyKJI€O-
(HIBHOTO MIPUCOEIH- Jlocka MenoBas,
HEHMS K KPaTHBIM JleknmoHnHas A- MYJIbTHMETUIHHBII
Texuns 7 Tex7 P 44 ¥ 1-5
CBSI35IM yIIIepos — ayJUTOPHUS 215 MIPOEKTOP, HOYT-
KHCIJIOPOZ U yIIepos — Oyk
a3oT
Pemenue 3amau no
Teme: «MeXxaHU3MBbI
HYKJICO(QUITEHOTO MPHU-
IIpakTrueckoe yKieot P JlexkumoHHas A-
TIp37 COEIMHEHMS K Kpat- 57 MernoBas gocka 1-5
3amsTHE 7 ayauTOpUs 307
HBIM CBSI3IM YIJIEpOX —
KHCIIOPOJ | YTIIEPOJT —
a3om»
ITomerienue st
CaMocTosTeNTbHOE . Kowmmslotep ¢
W3ydenne Teopernye- CaMOCTOSTEIIbHON
U3ydYCHHE MaTe- Cam T-401 16 BBIXOJIOM B CETh 1-5
CKOT0 MaTepuaia paboTHI CTyIEH-
puana HHTEPHET
TOB
OCKa MeJIoBast
Mexanusmsl [an+bn] A L
. Jlextmonnast A- MYITBTUMETHAHBIH
Jlexuus 8 JIex8 PpeaKLuii IMKIONPHUCO- 44 1-5
ayaUTOpHUs 21 MPOEKTOP, HOYT-
C/IMHEHUS byK
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Pemenue 3amau 1o

[TpakTryeckoe Teme: «MexaHUu3MbI JleknmonHas A-
8 P Ip38 o 0 57 MernoBas gocka 1-5
3aHsTHE § [an+bn] peakrwit muk- ayIuTOpUs 307
JIONPUCOETUHEHUSY
ITomemenune as
CamoctosTeisHoe W3y4enue Teopernye CﬁMOC'Il:I;I)HTeHLH}IOﬁ Kommsiorep ¢
8 U3y4YEeHHE MaTe- Cam v P 5 T-401 16 BBIXOJIOM B CETh 1-5
CKOr0 MaTepuala paboThI CTYEH-
puaia HHTEpHET
TOB
OCKa MeJIoBast
Mexanu3msl [an+bn] A N
o JlexuuoHHast A- MYJIbTUMEAUHHBIH
9 Jlekuus 9 Jlex9 PpeaxIuii IUKJIONPUCO- 44 1-5
ayUTOpUs 215 MIPOEKTOP, HOYT-
€/IMHCHUS
OyK
Pemenue 3amau o
IIpakTHueckoe TeMe: «MexaHUu3MbI JleknmonHas A-
9 TIp39 . 57 Menogast Jocka 1-5
3aHsTHE 9 [an+bn] peakunii muk- ayTopus 307
JIONPUCOETUHEHUSY
ITomemenue aust
CamoctosTensHoe M3ydenue Teopernye camoc:clmTemioﬁ Kommsiorep ¢
9 U3y4YCHHE MaTe- Cam 4 P 11 T-401 16 BBIXOJIOM B CETh 1-5
CKOro MaTepuaia paboTsI cTyEH-
puaia HHTEPHET
TOB
OCKa MeJIoBast
Mexatamsi a,b- JlekunoHHas A MHJ'IBTI/IMe I/II>'IHLI,I>'[
10 Jlexuus 10 JIex10 JUTIOJISIPHOTO ITMKJIO- 0 44 Y & 1-5
ayUTOpUs 215 MIPOEKTOP, HOYT-
MIPUCOEUHEHUS
OyK
Pemenne 3aau mo
IIpakTrueckoe TeMe: «MexaHUu3MbI JleknmonHas A-
10 P Mp310 » 57 MeroBas 1ocka 15
3ausatue 10 a,b-unonspHoro uuk- ayaUTOpUs 307
JIOTIPHUCOCSTNHEHHS)
ITomemenue ans
Camocrosreibhoe M3yuenue teoperuye caMoc:cl)ﬂTenbioﬁ Kommbiorep ¢
10 H3y4eHue MaTe- Cam Y P 10 r-401 16 BEIXOJIOM B CETh 1-5
CKOTo MaTepHuaia paboTHI CTyaeH-
puana HHTEpPHET
TOB
OCKa MeJIoBast
Mexarmamel a,b- JleknmoHnHas A MHJ'[BTI/IMG HI‘?IHL;I?I
11 Jlexmus 11 Jlex11 JIUTIOJISIPHOTO IIUKJIIO- a 44 Y & 1-5
ayauTOpUs 215 MPOEKTOP, HOYT-
MIPUCOETUHEHUS
OyK
Pemenne 3aau mo
ITpakTHueckoe Teme «MexaHu3Msl a,b- Jleximonnas A-
11 p TIp37 1 57 MernoBas gocka 1-5
3aHsaTHE 11 JIUIOJISIPHOTO IIUKJIIO- ayUTOpHUs 307
TPUCOSTHHEHSD)
[Tomemenune ans
CamoctosTenshoe M3yuenue teopernye caMocf(lmTenLioﬁ Kowmbotep ¢
11 U3yYeHHe MaTe- Cam v P 5 r-401 16 BBIXOJIOM B CETh 1-5
CKOTo MaTepuaia paboTEI CTyzieH-
puana HHTEPHET
TOB
Jlocka MenoBas,
MexaHU3MBI 3JIEKTPO- JleknmonHas A- MYJIbTHMETAHHBIA
12 Texuns 12 Jex12 PO~ ! 44 Y A 15
LUKJINYECKUX PeaKInit ayJUTOPHUS 215 MIPOCKTOP, HOYT-
OyK
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Pemenue 3amau 1o

[TpakTryeckoe TeMe «MexaHUu3MbI JleknmonHas A-
12 P TIp312 0 57 MernoBas gocka 1-5
3aHATHE 12 SNIEKTPOLHUKIHIECKUX ayAUTOpHUs 307
peaKLmii».
ITomemenune as
CamoctosTeisHoe W3y4enue Teopernye caMocf(l)ﬂTemﬁloﬁ Kommsiorep ¢
12 U3y4YEeHHE MaTe- Cam v P T-401 16 BBIXOJIOM B CETh 1-5
CKOro MaTepuaia paboThI CTy/eH-
puana HHTEPHET
TOB
Jlocka MenoBasi,
MexaHU3MBI DJIEKTPO- L
. JlexuuoHHast A- MYJIbTUMEAUHHBIH
13 Jlexums 13 Jlek13 LHUKIMYECKUX PEaKIIH. 44 1-5
ayUTOpUs 215 MIPOEKTOP, HOYT-
IIponomxkenue
OyK
Pemenue 3amau o
IIpakTrueckoe TeMe «MexaHUu3MbI JleknmonHas A-
12 P Ip313 » 57 MernoBast gocka 1-5
3arsTie 13 INEKTPOLUKINIECCKUX ayAuTOpUs 307
peakuuii»
ITomemenue aust
CaMocCTOsTeNIbHOS Hl e Komrsrotep ¢
W3ydenune Teopernye- CaMOCTOSATEIbHON
13 U3y4YCHHE MaTe- Cam T-401 16 BBIXOJIOM B CETh 1-5
CKOro MaTepuaia paboThI CTyeH-
puaia HHTEPHET
TOB
Jlocka MenoBast,
MexaHi3mb1 s1eKTpo- JlekunoHHas A- MYJIbTHMEIUIHHBII
14 Jlexuus 14 Jlex14 LUKIMYECKUX PEaKIUi. 44 Y 1-5
ayUTOpUs 215 MIPOEKTOP, HOYT-
IIponomxkenue
OyK
Pemenne 3aau mo
IIpakTueckoe reme «Mexarmsmt JlekumonHnas A
14 p Mp314 | 27eKTPOLUKIHIECKHX 20 1 57 MernoBast gocka 1-5
3amstie 14 o ayAUTOPHUS 307
peakuuii». Kortpons-
Hast paboTa Ne 2
ITomemenue ans
Camocrosrenmnoe M3ydenue Teopernye CaMOC”l]:I(l)ﬂTeIIBiOﬁ Kowmmsiorep ¢
14 H3y4eHue MaTe- Cam v P r-401 16 BEIXOJIOM B CETh 1-5
CKOro MaTepuaia paboThI CTy/IeH-
puana HHTEPHET
TOB
Jlocka menoBas,
Mexanusmbi KoapkTat- Jleximonnas A- MYJIbTUMEIUHHBIA
15 Jlexnus 15 Jlex15 HBIX peaKlui U Croco- 44 Y 1-5
ayauTOpUs 215 MPOEKTOP, HOYT-
OBI MX N3ydEHUS
Oyk
IIpakTrueckoe JlexkumonHas A-
15 Mp315 | Kommoksuym Ne 1 30 57 MernoBast gocka 1-5
3aHaTHE 15 ayUTOpHUsT 307
ITomerienue st
Camoctosreibhoe W3yuenue Teopernue CaMOC’Il:I;I)HTEHBiOﬁ Kommbiotep ¢
15 U3ydYCHHE MaTe- Cam Y P T-401 16 BBIXOJIOM B CETh 1-5
CKOTo MaTepuaia paboTEI cTyzieH-
puana HHTEPHET
TOB
MexaHu3Mbl KOapKTaT- Jlocka MenoBas,
HBIX peaKIyid U Crioco- JlexknmonHas A- MYJIbTHMETAHHBIA
16 Jlexuus 16 Jlex16 peakn n 44 Y A 1-5
OBl MX U3ydeHus (po- ayaUTOpHUs 215 MPOEKTOP, HOYT-
JTOJDKEHUE) OyK
IIpakTHueckoe Pemenue 3amau mo JlexonHast A-
16 p Ip316 A . 57 MernoBast gocka 1-5
3amstie 16 teme «MexaHnu3MBbI ayauTOpus 307
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KOApKTaTHBIX peaKI1i
U CIIOCOOBI UX U3yue-
HUSD
ITomeruenue s
CavoctostensHoe H3ydenue Teopernue caMoc]TJj)ﬂTem,/:}Lmﬁ Kowmrotep ¢
16 H3y4eHHe MaTe- Cam v P 8 1 T-401 16 BBIXOJIOM B CETh 1-5
CKOT0 MaTepuaia paboTHI CTyIEH-
puana HHTEPHET
TOB
MexaHN3MBI KOAPKTAT- Jlocka menoBasi,
HBIX peaKIHid U CII0Cco- JlexumoHHast A- MYJIbTUMEHHHBIN
17 Jlexkuus 17 Jlex17 peakil I 2 - n 1 44 ¥ A 1-5
OBl X U3y4eHHs (Ipo- ayAUTOpHUs 215 MPOEKTOP, HOYT-
JIOJDKCHHE) OyK
IIpakTrueckoe JlexumoHHast A-
17 p Mp317 | KommoxBuym Ne 2 JI 30 2 - 1 1 57 MernoBast gocka 1-5
3arstie 17 ayAUTOpHUS 307
ITomemmenue ast
CamoctosTenkHoe M3ydenue teopernye- camoc:clmTenbioﬁ Kommsiorep ¢
17 U3y4YCHHE MaTe- Cam Y P 5 1 T-401 16 BBIXOJIOM B CETh 1-5
CKOro MaTepuaia paboThI CTyeH-
puaia HHTEPHET
TOB
ITomerenue st
CaMOoCTOsITENbHOE IToaroroBka kK uToOro- caMoc:(l)ﬂTenLIiloﬁ Kommsrotep ¢
17 W3ydyeHHe  MaTte- Cam BOMY T€CTHPOBAHUIO 36 A 1 T-401 16 BBIXOJIOM B CE€Th 1-5
puaia (3K3aMeHy) p A HHTEpHET
TOB
Komnsroteps! ¢
HE0OXOIUMBIM
Wrorosbiii  TecT KommbrorepHblit MIPOrPaMMHBIM
VJIK-
20 o Kypcy uepes ™" 100 2 KJ1acc o0riero 314 21 obecrieyeHreM
ar JlocTymna IS TIPOBEEHUS
HMTOrOBOTO TECTH-
pOBaHHsI
100 0 152
UTOro 100
252
HUTOT'O 2
yepe3 OT

5. Kputepun u HOpMbI TEKYIIEr0 KOHTPOJISI U MPOMEKYTOYHOH aTTeCTAIUM

5.1. MexaHu3Mbl OpraHMYeCcKuX peakuui 1

HaunmenoBanust | Tumbl yueo- KonuuectBo VYcnoBus nomycka Kpurepuu 1 HOpMbI OLIEHKH
y4eOHBIX Me- HBIX MEpOo- 0aioB
pOIIPUATUI TPUSATAN
IIpaktnueckoe | IIpakTtuueckoe 20 Jonyckarorcs Bce KontponbHas pabora Ne 1 mnpooautcs
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3aHsATHE 3 3aHSTHE NUCbMEHHO 1o Owieram. Pacnpenenenue
OayioB: B Owiiere 4 3a1aHus, Kaxa0€e 3aja-
HUE OIICHUBAETCS B 5 0aJIOB.
[Ipaktnueckoe | [IpakTrueckoe 16 JlomyckaroTcs Bce Kontponbnast pabora Ne 2 mpoBoautcs
3aHsiTUE 4 3aHATUE MUCBMEHHO 1o Owmneram. Pacmpenenenwue
OayutoB: B Omiere 4 3agaHus, Kaka0¢e 3a7a-
HUE OlleHUBaeTCs B 4 Oasia.
IIpaktnueckoe | IIpakTmueckoe 16 JonyckaroTcs Bce KonrtponbHass pabora Ne 3 mnpoBoautcs
3aHsTHE 5 3aHSTHE NUCbMEHHO Mo OuseraM. Pacmpenenenue
OayioB: B Omiere 6 3a7aHui, MepBbIE J1Ba
3a/laHusl OLIEHUBaeTcsl B 2 Oaia, ocTajb-
HbIC — B 3.
[IpakTnueckoe | [IpakTuueckoe 16 HonyckaroTcs Bce Kontponbnass pabora Ne 4 mnpoBoautcs
3aHsTHE 6 3aHATHE NUCbMEHHO 1o Owieram. Pacnpenenenue
OayutoB: B Omiere 4 3agaHus, KaXKa0e 3a/a-
HUE OlleHUBaeTCs B 4 Oasia.
IIpaktnueckoe | IIpakTuueckoe 12 Honyckarorcs Bce KontponbHas pabora Ne 5 mnpooautcs
3aHsITHE 7 3aHSTHE nMcbMEHHO Mo Ouseram. Pacmpenenenue
OayutoB: B Omiere 3 3aJaHus, KaXKJa0¢ 3a1a-
HUE OlleHUBaeTcs B 4 Oasa.
IIpaktuueckoe | IIpakTudeckoe 20 JlomyckaroTcs Bce Kontponsnas pabora Ne 6 mpoBoauTcs
3aHsATHE § 3aHATHE NUCbMEHHO To Owieram. Pacnpenenenwue
OajutoB: B OumieTe 5 3agaHui, Ka)kIo€ 3a-
aHue oleHnBaeTcs B 4 Oasia.
Hroroeii Tect HroroBeiu
0 Kypcy 4epe3 | TecT mo Kypcy 100 Wrorosslit TecT no Kypcy uepe3 OT
OT yepe3 OT
Ilepecnaya sk- Ilepecnaua 20 JlomyckaroTcs CTyIE€HThI, HE buner nns nepecgaum COCTOUT U3 IBYX
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3aMCHa IIpCIIO-
JaBaTCJIIO

HaOpasive 40 0aIoB 1o
HAKOMUTEIILHOMY PEUTHHTY

TEOPETUYECKHUX BOMPOCOB U 3amaun. 20
0aJJIoB - TIOJTHBIN OTBET Ha BOMPOCHI U pe-
IICHHAS 3a/a4a; 15 6aioB - YaCTHYHBIN
OTBET Ha BOMPOCHI U PelIeHHAs 3a1a4a; 10
0aJJTOB - OTBET HA BOMPOCHI WJIH OJHWH BO-
IpOC M pelIeHHas 3aa4a; 5 6auioB - OTBET
Ha OJIMH BOIIPOC WJIM pellieHHas 3aaayda; 0
0aJJIoB - OTCYTCTBHE OTBETA

Cxema pacyeTra UTOrOBOM OLIEHKH

Texymuii peWTUHT (BCe 3aHATUS U POMEXKYTOUHbBIE TECThI) + Pe3ynbrar
UTOTOBOTO TecTa U Bce aenutcs Ha 2 + bb (ecnu bb npenycmotpensr)

dopma npoBeacHUs
MMPOMEKYTOUYHOU aTTECTAIUU

VYcnoBus nomycka

Kputepuu 1 HOpMBI OLIEHKH

DK3aMeH (TeCTUPOBAHUE)

JlomyckaroTcs CTYAEHTHI,
HaOpaBIIME B CEMECTpe
oouee 40 OanmoB

«OTJIMYHO»

Texymuii peritunr cocrasisier 80-100 Ganos

«XOpOouIo»

Texymmii pedTuHr coctasiser 60-79 6annos

«YHAOBJICTBOPUTCIIBHO»

Texymmii pedTuHr coctasisieT 40-59 6annos

«CHCYOOBJICTBOPUTCIIBHO»

Texymuil pedTuHr coctanisier MeHee 40 0amioB

5.2. MexaHu3Mbl OpraHUYECKUX peakuum 2

HanmenoBanust | Tumsl yueo- KomnuectBo YcnoBus nonycka Kpurepun 1 HOpMbI OLIEHKH
y4eOHBIX Me- HBIX MEpO- 0aioB
pOIIPUATUI MIPUSTAN
[Tpaktnueckoe | [IpakTuueckoe 20 HonyckaroTcs Bce Kontponbnast pabora No 1 mpoBoautcs
3aHATHE 6 3aHATHE NUCbMEHHO Mo Ounertam. Pacmpenenenue
OayutoB: B Omiere 4 3amaHus, Kaxkaoe 3a1a-
HUE OIICHUBAETCS B 5 0aJIOB.
ITpaktnueckoe | IIpakTuueckoe 20 JonyckaroTcs Bce Kontponbnass pabora Neo 2 mpoBoautcs
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3aggaTue 14

3aHATHUC

NMCbMEHHO 10 Ouieram. Pacmpenenenue
OajutoB: B Omiere 8 3amaHuii, 3aganus 2 — 7
olieHHBaroTcs 1o 2 Oanna, 3amaHust 1, 8 —
o 4 Gamnna.

IIpakTueckoe
3aHsaTHE 15

[IpakTueckoe
3aHATHE

30

JlommycKaroTCs CTyIEHTHI,
HaOpasiue Oonee 20 6amioB

Komnoksuym Ne 1 mpoBoauTcst yCTHO 1O
BonpocaMm. Pacrmpenenenue OaiioB: CTy-
JIEHTY 3aJaeTcsi JiBa BOIpPOCA, €CIU CTy-
JEHT JAeT Pa3BEPHYTHIM OTBET U MPUBOIUT
HECKOJIbKO MPUMEPOB, TO OH MOdy4daeT 15
OaioB 3a Borpoc. Eciau OoTBET HEMOJHBIN
WIK HE TOJAKpEIUieH npumepamu, 1o — 10
OayioB. Ecnu oTBeT HenousHbIi U 0e3 mpu-
mepoB — o 3 Oamna. Eciu oTBer oTcyT-
cTByeT, To — 0 6aJIoB.

[IpakTrueckoe
3angtue 17

[IpakTrueckoe
3aHATHE

30

JlomyckaroTcs CTyIEHTHI,
HaOpasiume 6osee 30 6atoB

KomnokBuym Ne 2 mpoBoauTCs yCTHO MO
BonpocaM. Pacmpenenenue OaiioB: CTy-
JIEHTY 3aJaeTcsi JiBa BONpPOCA, €CIU CTy-
JICHT JAeT Pa3BEPHYTHIN OTBET U MPUBOIUT
HECKOJIBKO MPHUMEPOB, TO OH MOdy4daeT 15
6aioB 3a Borpoc. Eciau OTBET HEMOJHBIN
WIN HE TOAKperuieH npumepamu, To — 10
6ayoB. Ecnu oTBeT HEnmoyHbIN U 03 Mpu-
mepoB — o 3 Oamna. Eciu oTBeT orcyT-
cTByeT, TO — () 6aJI0B.

HTOoroBelit TeCT
10 KypcCy uepe3
oT

HToroBerit
TECT IO KypCy
yepe3 OT

100

Hrorossrii TecT o kypey uepes OT

ITepecnayva k-

Ilepecnaua

20

JlonyckaroTcs CTyIeHThI, HE

buier niis mepeciayu COCTOUT U3 IBYX
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3aMCHa IIpCIIO-
JaBaTCJIIO

HaOpasive 40 0aIoB 1o
HAKOMUTEIILHOMY PEUTHHTY

TEOPETUYECKHUX BOMPOCOB U 3amaun. 20
0aJJIoB - TIOJTHBIN OTBET Ha BOMPOCHI U pe-
IICHHAS 3a/a4a; 15 6aioB - YaCTHYHBIN
OTBET Ha BOMPOCHI U PelIeHHAs 3a1a4a; 10
0aJJTOB - OTBET HA BOMPOCHI WJIH OJHWH BO-
IpOC M pelIeHHas 3aa4a; 5 6auioB - OTBET
Ha OJIMH BOIIPOC WJIM pellieHHas 3aaayda; 0
0aJJIoB - OTCYTCTBHE OTBETA

Cxema pacyeTra UTOrOBOM OLIEHKH

Texymuii peUTUHr (BCe 3aHATUS U MPOMEXKYTOUHbBIE TECThI) + Pe3ynbrar
UTOTOBOTO TecTa U Bce aenutcs Ha 2 + bb (ecnu bb npenycmotpensr)

dopma npoBeacHUs
MMPOMEKYTOUYHOU aTTECTAIUU

VYcnoBus nomycka

Kputepuu 1 HOpMBI OLIEHKH

DK3aMeH (TeCTUPOBAHUE)

JlomyckaroTcs CTYAEHTHI,

«OTJIMYHO»

Texymuii peritunr cocrasisier 80-100 Ganos

HaOpaBIIME B CEMECTPE «XOpOouIo» Texymmii pedTuHr coctasiser 60-79 6annos
6oiee 40 6aIIOB «ynoBinerBoputenbHO» | Texymuit peiitunr cocrasisiet 40-59 6ayioB
«HeynoBIeTBOpUTENbHOY» | Tekymuil peTuHr coctanisier MeHee 40 OamioB
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6. BaHK TecTOBBIX 3aJaHMIl U perJaMeHT NPOBeJAeHUs] TeCTUPOBAHMIA

6.1. baHk TecTOBBIX 3aJaHUI ISl POBEEHUSI TECTUPOBAHUI

HasBanue Oanka tectoBbix | Kos-Bo 3agannii PazpaboTunku
3aJaHui B OaHKe TeCTO-
BBIX 3aJlaHUH
MexaHn3MEBI OpraHmuye-
pra 300 Bapakuna E.B.
CKHX peakiui 1
MexaHn3MEBI OpraHmuye-
pra 300 Bapakuna E.B.
CKUX peakiui 2
6.2. Pers1ameHT NpoBeIeHUSI TECTUPOBAHMI
KonnuectBo 3a- Kon-Bo

Ha3Banue 6anka | maHuii, mpeab-
TECTOBBIX 3aJIAHUU | SIBIISIEMBIX CTY-
JICHTY

HOMepa 1 HAaMMCHO-
BaHU:A pa3aciaoB TCCTa

3aTaHuN
B pas-
nene

Bpewms Ha Te-
CTUPOBAHME,
MHH.

M TOroBBIN TECT I10
Kypcy uepe3 OT

(MexaHu3mBbI opra- 30
HUYECKHX PEAKIU
1, TecT, UTOTOBBIH)

1. OcHOBHBIC THIIB]
pEakuui  OpraHuye-
CKHX COCIMHCHUU

1

2. Ilytm wusydeHwus
MEXaHHU3Ma peakluu

3. TepmoauHamuue-
CKHE U KUHETUYECKUE
[apamMeTpbl peakiun

4. YpaBuenue ['amme-
Ta. KoHcTanThl 3ame-
CTUTEJIEl M KOHCTaH-
Thl PEaKLINI

5. CBoOonHbie paju-
Kbl W MEXaHHU3MBb]
PEAKLINM C UX y4acTH-
eM

6. KapOGensl u HUTpe-
Hbl 1 MEXaHU3MBI pe-
QKLU C UX YYaCTUEM

7. KapOokaTHOHBI ¥
PEaKIUK C UX Yy4acTH-
eM

8. KapOoanmonsl w
PEaKIUK C UX Y4acCTH-

CM

60




HazBauue O0anka
TECTOBBIX 3aJaHUN

KonuuectBo 3a-

JIAHUU, IPEND-

SIBJIIEMBIX CTY-
JICHTY

Howmepa u Hanmeno-
BaHUS Pa3JeoB TECTa

Koi-Bo
3alaHuN
B pas-
nene

Bpewms Ha Te-
CTUPOBAHME,
MHH.

9. Penkume wunTEpM™ME-
ATl U MEXaHU3MBI
[PEaKIUM C UX Y4aCTH-
eM

10. MexaHu3M DdIieK-
TPOGUIBHOTO TMPUCO-
CIMHEHUS K aJIkeHaM
1 alleTHJIEHAM

11. MexaHuszm 3mek-
TPOQHUIBHOTO apoma-
TUYECKOTO  3aMelie-
HUS

12. MexaHu3M dJICK-
TpOQMIBHOTO  3ame-
[IICHUS Y HACBIILIEHHO-
ro aToMa yrjepoja

M TOroBBIi TECT I10
Kypcy uepe3 OT

(MexaHu3mbI opra-
HUYECKUX PEAKLIHNI
2, TECT, HTOTOBBIN)

30

1. MexaHu3Mbl peak-
Ui HYKJIEO(DUIBHOTO
3amenieHuss 'y - Sp-
rUOpUIHOTO  aTOMa
yriaepoja

2. MexaHu3Mbl peak-
U HYKJICO(DUIEHOTO
samemieHns  y  Sp-
rUOPHTHOTO aToMa|
yriepoja

3. MexaHU3MBI peak-
Ui HYKJIEO(PUIBHOTO
saMelleHnss y  Sp°-
rUOpUIHOrO  aToMa
yriepojia

4. MexaHu3MBbl peak-
M1 SJTMMUHUPOBAHUS

5. MexaHu3Mbl apo-
MaTHYECKOTO HYK-
eo(UIbHOTO  3aMe-
IICHUS

6. MexaHu3mMbl HYK-

lIe0(MIIBHOTO TPHUCO-

60
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KonuuectBo 3a- Koi-Bo
. .| Bpems Ha Te-
Ha3Banue Oanka | ganuii, npeas- | Homepa u HamMeHo- BagaHuii cTUpOBaHHe
TECTOBBIX 3aJIaHUH | ABJIICMBIX CTY- [BAaHUS pa3/eioB TecTa| B pas- L ’
JICHTY Jlelie

CAVMHCHUS K KPaTHBIM|

CBS3SIM  YIJIEPOT  —

KHCIIOPOJ M YTJIEPO]]

— a30T

7. MexaHu3MBbl

[an+bn] peakuuii| 3

[IUKJIONIPHCOCTUHEHUS

8. Mexauusmel a,b-

ITUTIOJIIPHOTO  ITUKJIO-| 3

MPUCOCTUHCHMUSI

0. MexaHu3Mb]

PICKTPOIUKINUECKUX 3

peakiun

10. MexaHHU3MBI KO-

ApPKTATHBIX peakiuii u| 3

CIIOCOOBI UX U3YUYCHUS
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/. Kputepuu 1 HOpMbI OLIEHKH KYPCOBBIX padoT (IIPOEKTOB)
JlaHHbIN pa3nen yd4eOHbIM IJITAaHOM HE IIPEYyCMOTPEH.

8. IIpumepHasi TeMATHKA MUCbMEHHBIX pPadoT (KypcoBbIX, pedeparTos,
KOHTPOJILHBIX, pACYeTHO-TPpa(pueCKux u ap.)

JlaHHBII pa3zien yyeOHbIM IJITAHOM HE MPETyCMOTPEH.
9. Bonpochl K 3K3aMeHy

9.1. MexaHn3Mbl OpraHUYeCKUX peakuun 1

Ne i/ Bomnpocel

1 Knaccudukanuu opraHndecKux peakiuii U peareHToB

CDaKTOpI)I, BJIMATOIINC HA JOCTYIIHOCTDB 3JICKTPOHOB B CBA34X M ATOMAX

DHEpPreTrKa OPraHnYECKUX PEAKIAN

CKOpOCTh peakiuy U CBOOO IHASI DHEPTHUS aKTUBAIIUU

Kunerrka u noHATHE O TMMUTHUPYIONIEN CTAINA PEAKIUN

Kunernueckuit u TepMOI[I/IHaMI/I‘-ICCKI/Iﬁ KOHTPOJIb

MGTOI[BI HCCICOAOBaHUA MCXaHU3MOB peaKuHﬁ

KOppCHHHHOHHOG YPaBHCHHC ["'ammeTa

OO |NO(OTB~W N

HyxneopunbHbie 1 31eKTpOPHIbHBIE KOHCTAHTHI 3aMECTUTENEH. Y paB-
Henue Okaga-1lyHo

10 | YpaBuenue Tadta

11 | [Ipunuun benna-OBanca-Ilonsuu. [loctynar XomMoHnaa. YpaBHeHue
Mapxkyca

12 | Ponb pacTBOpUTENS B XUMHUYECKUX MPOIECCaX

13 | AnkwibHbBIC paiMKaibl; CTPOCHUE U OCHOBHBIE CIIOCOOBI T€HEPUPOBa-
Husi. OOHapyKEHUE M YCTAaHOBJICHUE CTPOEHUSI CBOOOIHBIX PaJMKAJIOB.

14 | Cnekrpsol OIIP. Cnun-noByuiku. Pagukansabie napsl u 3 dextsr X111
B criekTpax JMP.

15 | o- u n-Pagukansl. OCHOBHBIE paJHKall-paIiKaIbHbIE PEAKIINI: PEKOM-
OWHaIMsl, TUCTIPONIOPIIMOHUPOBAHHE.

16 | Oxucnenue U BOCCTAHOBIIEHUE CBOOOIHBIX paauKkanoB. CTaOMIbHbBIC
paJiuKaJIbI.

17 | KondurypaunoHHsie B3auMoecTBUs B kapOeHax. CUHTJIETHBIE U
TPUILIETHBIE KapOEHbI, UX T€OMETPUSI, PA3TUIUMOCTb 10 TecTy Ckesia.
CtpoeHune MeTHiIeHa U U TOPMETHIICHA.

18 | CnocoOsl renepanuu kapoeHoB. Hutpensl u nonsl Hutpenus. [Ipumepst
pPEAKLHM C UX YyUACTHUEM.

19 ['epMuseHbl, CUITUIICHBI, CTAHHUJICHBI.

20 | Kap6onueBsie u kapoenuenble HoHbl. Ctpoenne katuonos CH;' u
CHs". lenepanus mpem-6yTUILHOTO KaTHOHA B CYHEPKHCIBIX CPEJIax.
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21 | ®akTophl, BAUSIONINE HA CTAOMILHOCTh KapOCHUEBBIX HOHOB.

22 | AnnuibHble, O€H3WIbHBIE U MOJUAPUIMETUIILHBIE KATHOHBI.

23 | KaTtnon Tponmius v ero CBOMCTRA.

24 | lllkana ctabunpHOCTH KapOeHneBbIX HOHOB pKg.. OOBsiCHEHHE CTa0H-
Tu3upyromero G dexTa METHIHbHON, (DEHUILHOMN M IIUKJIOPOTNIIIEHON
TPy, TAJIOT€HOB, KUCIOPOA-, a30T- U CEPYCOAEPKAIINX 3aMECTUTE-
JEN.

25 | Heknaccuueckue kapOokaTHOHBI. VX CBOWCTBA U peaKIIMOHHAS CIIO-
COOHOCTB.

26 CBobOoiHBIE KapOaHUOHKI B Ta30BoM (aze. VX nccienoBanne MmerogaMu
MOH-IIMKJIOTPOHHOTO PE30HAHCA U MACC-CIIEKTPOMETPUH BBICOKOTO J[aB-
JICHUS.

27 | Ilomydyenne kapOaHHOHOB B PACTBOPAX B CYIIEPOCHOBHBIX CPE/Iax.

28 | o- u m-xapOanuoHbl. PaKTOPEI, BIUSIOIIUE Ha CTAOMILHOCTh KapOaHu-
oHOB. Posb cpenbl u npoTuBorona. KoHTakTHBIE U COJIbBATHOPA3/Ie-
JICHHBIE HOHHBIE Maphl.

29 | CH-Kucnotel. Kunetndeckast u TepMouHaMUYecKas KUCIOTHOCTD.
AMOueHnTHeIe aHnOHBI U Popma ux MO.

30 | 'enepupoBanue katnon-paaukanos (KP) u annon-paaukanos (AP):
XUMHUYECKOE, POTOXUMUYIECKOE, DIIEKTPOXUMUYIECKOE.

31 | Peakmuu KP: qucniponopumonupoBanue, mpucoeuHeHne HyKiIeopu-
JIOB, OTIICIUICHHE MIPOTOHA.

32 | Peakmuu KP: nucniponopiimoHupoBanue, MpucoeIMHeHne HyKiIeopu-
JIOB, OTHIETUICHUE MPOTOHA.

33 | Peakmuu AP: ¢ joHOpamMu MpOTOHOB, TUCITPOIIOPIITMOHUPOBAHUE, OT-
nierieHne Hykiaeopyruou rpynmsl. MoH-paauKabHbIE COJIH.

34 | [leperpynnupoBku KapOOHUEBBIX KATHOHOB C M 0€3 U3MEHEHUS yTiie-
POJTHOTO CKelleTa

35 | Murpamnus rpyIi K 3JeKTpOHOAe(UIIMTHBIM aToMaM a30Ta. Peakiiun
I'opmana, Kypuunyca u Jloccena. bekmaHoBcKas neperpynnupoBKa

36 | Murpanus rpyIi K 3JeKTpOHOIe(DUIIUTHBIM aToMaM Kuciopoaa. Okuc-
JIeHUe KeTOHOB 10 bariepy — Buiumirepy. IleperpynnupoBku nepekuc-
HBIX COeIUHCHUN

37 | Mexaau3M 31eKTpo(QHIBHOTO MPUCOSTUHEHUSI K aJIKEHAM U JINCHAM

38 | PernocenekTUBHOCTh peaKIuii 3JIeKTpoduILHOTO prcoeauHeHus. Co-
MPsDKEHHOE MPUCOSTUHEHNE U «aHOMAJIbHOE)» TaJJOTeHUPOBAHHUE

39 | Crepeoxumusi MPUCOCTMHCHUS TAJIOTCHOB U TIOHITHE O MOCTHKOBBIX
MOHAX.

40 | MexaHu3M 3IeKTPOPMIBHOTO apOMaTHIECKOTO 3aMelteHus1. Posb mpo-
MEXYTOYHBIX KOMITJIEKCOB

41 | Xapakrep 2JeKTpohUILHOTO peareHTa. AHOMaIbHAS CEJICKTUBHOCTH B
PEAKIMSIX AICKTPOPIIHHOTO 3aMEIICHUS

42 | OpueHTanus B peakuusx MeKTpopuiIbHOro 3amernienus. Biusaue

CTpOeHHs CyOCcTpaTa Ha CKOPOCTh M M30MpaTeIbHOCTD Mpolecca
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43 | NoH-paguKallbHbIA MEXaHU3M 3JIEKTPOQHIBHOTO 3aMEIICHUS

44 | MexaHu3M 3J1eKTpOPUIBHOTO 3aMEIIEHUS Y HAChIIIIEHHOTO aToMa yriie-
pona

45 | Crepeoxumusi 3JIEKTPODUIBLHOTO IPUCOSTUHEHUS K IBOWHBIM CBSI3SIM.
Peakuuu yuc- 1 mpanc-nprucoeInHeHus K oneduHam

46 | MexaHu3M 3IEKTPOPMIHBHOTO MPUCOSANHECHHS K alleTuiIeHaMm. Peakiiun

47 | ObGnacTh mpuMeHEeHHs paBuia MapKkoBHUKOBA

48 CTCpCOXI/IMI/ISI N MCXAaHU3M IIPHUCOCIUHCHUA I'aJIOTCHOBOJ0OPOJI0B

49 Peakuuu 351eKTpoPUIBHOTO 3aMEIICHHUS B PSIY METAIJIOPTaHUYECKUX
COEeIMHEHUN

50 | Crepeoxumust 37eKTpOGUIHLHOTO 3aMEIIECHUS Y HACBIIIIEHHOTO aTOMa
yriaepoja

9.2. MexaHn3Mbl OPTaHUYECKUX PEAKIHAN 2

Ne i/ Bomnpocel

1 Peakiiuu MOHOMOJIEKYJIIPHOTO HyKJIeohuipHOTO 3amenieHus. Crepeo-
XUMUYECKUE, TEPMOJUHAMUYECKUE W KHUHETHYECKHE AacCHeKThl MeXa-
HU3Ma PeaKIfil TaHHOTO THUTIA.

2 Brnusinue ctpyktypHbIX (hakTOpoB Ha cKOpocTh Syl-peakuuii. Bnusnue
pPacTBOPUTEIIS

3 HNonHomapHbIi MEXaHU3M pPEAKUUH HYKICO(UIBHOTO 3aMEIlCHUs U
OTILETIIICHUS

4 Bnusinue ctpoenus cyOcTpara Ha peaklIMOHHYIO CIIOCOOHOCTb B peak-
UAX Sp2

5 Ponp nykneoduna. HykieodunbHas peaknmoHHas CIIOCOOHOCThH pea-
I'eHTa.

6 BiusHue pactBopuTens Ha CKOpocTh Syl-peakunmii

7 Peakunonnass cnocoOHOCTh aMOUJEHTHBIX HykieoduioB. [IpaBuio
Kopnbmoma

8 MexaHu3M peakimii CoIbBOIN3a

9 KoHkypeH1rs MOHO- 1 OUMOJIEKYJIIPHOTO 3aMEeIICHUS

10 KapOannoHHBI MEXaHW3M peakIuil OTIICTUICHHUS. Pazmuuust Mexmy
KapOHUOHHBIM U CHHXPOHHBIM MEXaHU3MaMH

11 | buMonekyJsApHbI MEXaHU3M peaKUui OTHIeIieHus. BiausHue crpoe-
HUsI pEareHTOB Ha CKOPOCTh. [103UIIMOHHAs CEIEKTUBHOCTh

12 ITpaBuna 3aitiieBa u ['opmana

13 | Crepeoxumus GUMOJIEKYIISIPHOTO OTHIETUICHUS

14 KonkypeHiiys 6uMOJIEKYyJIIPHOTO 3aMEIIEHUS U OTIICTIICHUS

15 | Peakuuu HykJI€0(MUILHOTO apOMaTUYECKOTo 3amenieHus. TepMmoanHa-
MHUYECKHE U KUHETHUYECKHE aCTEeKThl MEXaHW3Ma PEaKIui JaHHOIO TH-
mna.

16 | Peakuuu HYKI€O(QHIBHOIO apOMaTHYECKOro 3amelleHus. MoHoMose-
KYJIIPHOE 3aMEIlEHUE
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17

JIByXCTauiHBIH MEXaHU3M PEAKIIMA apOMaTUUYECKOTO HYKJICODHIHHO-
ro 3amenieHus. Kommiekcel Meli3zeHreiimepa

18 | BausitHue cTpoeHMsI peareHTOB U MPUPOJIbI HyKJIeo(uia Ha CKOPOCTh
3aMelleHUs

19 | HykieoduibpHOE 3aMeneHre B HEaKTUBUPOBAHHBIX CUCTEMAX

20 | Mon-paaukanbHBI MEXaHU3M HYKJICO(MUIHHOTO 3aMEICHUS

21 | Teopus KII3. SET-Mexanu3Mm B OpraHM4ecKUX peaklusx U ero oOHa-
pyxenue metonom XIIA. Ilpumepsl Takux peakumii. OQHO3IEKTPOH-
HBIN CIABWUI.

22 | MexaHu3M 31eKTPOPUIbHBIX MEPETPYNIUPOBOK K AIEKTPOHOU3ZOBITOU-
HOMY LIEHTPY KaK OJIHORJICKTPOHHBIN CIBUT.

23 | CrabunbpHbIe HOH-paIUKaJIbI (rosryooit BropcTepa, KeTUibI U JIp.).

24 | Mexanm3m npucoenuaenns mo C=0 cBs3u. Briusane cTpoeHus peareH-
TOB Ha CKOPOCTH PEAKIIHH

25 B3aumoneiicTBue KapOOHUJIBHBIX COEIMHEHHI C a30TCoJepKalluMu
HYKJICO(PUIHLHBIMHA pearcHTaMu

26 | Poiib KHCIOTHO-OCHOBHOTO KaTajlM3a B PEAKIUAX HYKICOPUIHHOTO
PUCOETMHEHUS IO KPaTHBIM CBSI3IM

27 | MexaHu3M KOHJCHCAIIUU KapOOHUIIbHBIX COCAMHEHUN

28 | I'maponus 1 06pa3oBaHUe CIOXKHBIX d(PUPOB

29 | HykneodunsHoOe 3aMenieHre y BUHUIBHOTO aToMa yriaepoaa. MoHoMo-
JEKYJIIPHOE HYKJICO(DUIHLHOE 3aMeIeHIE

30 | HykneodunpHOE pUCOSANHEHUE — OTIICTUICHHE M OTIICTUICHNE — TPH-
COETMHEHHE

31 | Peakiuu [an+bn]-nuknonpucoenuueHus. TepMOAMHAMUYECKHAE U KH-
HETUYECKHE aCIeKThl MEXaHW3Ma PeaKIuil JaHHOTO THMa (Ha MmpuMepe
[2+2]- u [4+2]-umKIonpucOeAMHEHUS.

32 | PernocenekTUBHOCTh IUKJIOMPUCOCIWHEHUS B peakiuu Jlumbsca-
Aunbzepa.

33 | CtepeoceneKTUBHOCTh M SHAO-3(deKT B peakiuu Juiabsca-Anpaepa.

34 Peakuuu [a,b]-nmumossspHoro nukionpucoeauHeHus. TepMoauHaMHUYe-
CKHE U KHHETUYECKHE aCIIeKThl MEXaHW3Ma Peakiuid JaHHOTO TUIa (Ha
npumepe 1,3-TunossipHOro HUKJIONPUCOECTUHEHNS).

35 | Knaccudukanus a,b-nmunonei.

36 | CiocoObl reHepupoBanus 1,3-aumnosnei.

37 | Ilpasuno BynBopma-Xodmana

38 DJIIEKTPOLMKINYECKUE peakiuu. TepMoAMHAMUYECKuEe U KHHETUUECKUE
ACTMIEKTHl MEXaHN3Ma PeaKuii JaHHOTO THIIA.

39 | JIByXdJIEKTPOHHBIE AIICKTPOIUKINYECKUE PEAKITHH.

40 | YeThIpeXdIEKTPOHHBIE AICKTPOIUKINIECKUE PEAKIIHH.

41 | HlecTUdIEKTPOHHBIC AIEKTPOIMKINUECKUE PEaAKITUU.

42 | CrepeoxuMus dIETPOLMKINYECKUX PeaKIui

43 | MexaHu3Mbl KOapKTaTHBIX peakiuil. Onpenenenue. ToOmonaorus 3JeK-

TPOHHBIX CABUTOB.
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44 CnocoObl 3y4eHUsI MEXaHU3MOB KOAPKTATHBIX PEaKIUi

45 Opranu3syroliye NPUHIMIBI CIOKHBIX PEaKIUi U TEOpUsi KOAPKTATHOTO
MIEPEXO0JIHOTO COCTOSIHHUS.

46 | HenmoxaeneHHbIE Mapbl U TPEXWICHHBIC ITUKIIBI KaK TEPMHHATOPHI: (hpar-
MEHTAIUsl HUKJIONPONUIKapOeHA U [IUKIONPONIIHUTPEHA.

47 | IlpucoennHeHne KapOECHOB K OMIIMKIOOYTaHAM.

48 | HemogeneHHple maphbl U MSTHWICHHBIE IIUKJIBI KaK TEPMUHATOPHI: TIEpe-
rpynmupoBKU GyphypHUIUACHOB M X TETEPOIUKINICCKAX aHAIOTOB.

49 Tpex- ¥ NATUWICHHBIC ITUKIJIBI KaK TEPMUHATOPHI: (hparMeHTaIlid OKCH-
PaHOB, UKJIOMPUCOCTUHEHHUE alleTUIICHOB K 1,4-ITUKJIOreKCaueHaM.

50 Peakiuu "casura cBsizu'. CpaBHEHHME TOMOJIOTHYECKOTO U allbTepHA-

THUBHBIX MCTOJOB.

10. q)OH)I OLHECHOYHBLIX CPEACTB IJiA NPOBCIACHUS l'[pOMe)KyTO‘IHOﬁ aTTe-
cranmumu oﬁyqalonmxca o IMCOMIIJIMHE

10.1. IacnopT ¢oHIa OLIEHOYHBIX CPEACTB

Kox xonTpoaupye-
Ne | Konrpoaupyemsbie pa3aenbl (Te- . POIHPY HaumenoBanue
MO# KOMIeTeHIHH
n/n MblI) JMCHHIIJIMHBI OLICHOYHOI'0 CpeaCcTBa
(w1u ee yacTm)
MexaHu3Mbl OpraHuyecKux peaxkumii 1
1 | OcHOoBHbBIE NOJIXOJBl K H3YYEHHUIO
MEXaHHU3MOB peaKIuit OIIK-5, TIK-3 Kontponsnas padora Ne 1
2 | BeicOkO  peaklMOHHOCIIOCOOHbBIE KoHTpobhbie paGoTsr Ne 2,
MHTEpMEIUaThI OIIK-5, TIK-3
3,4,5
3 | MexaHu3MBbl peakiuii ¢ ydacTuem
ANEKTPO(pHI0B OIIK-5, TIK-3 Konrtpomnsnas padora Ne 6
MexaHu3Mbl OPraHMYecKUX peakuui 2
4
MexaHu3MBbl peakIuil ¢ yuacTueM OIIK-5, TTK-3 Kontpomssas paGora Ne 1
HYKJIe0(hUI0B
5
MexaHn3Mbl HEKOTOPBIX MEPHUIIMK- Kontposnbnas padora Ne 2
9 OIIK-5, TIK-3
JINYECKUX pPEeaKLUil Komnoksrym Ne 1
6
II\I/II;(aHmMH KOapKTaTHBIX peak- OITK-5, TTK-3 Komnoksiym No 2
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10.2. TunoBble KOHTPOJIbLHBIE 32/IaHUS WM HHbIe MATEPHUAJIbI, HE00X0AUMbIE
ISl OLleHKH 3HAHMH, yMeHMIi, HABBIKOB U (WJIM) ONBITA 1esITeIbHOCTH, Xa-
PaKTepU3yHIHUX 3Tanbl GOPpMHUPOBAHNSA KOMIIETEHIIMI B IpoLecce 0CBOCHUA
00pa3oBaTeIbHOI MPOrPaMMBbI

10.2.1. KoMmIuieKT 3a1aHNH V151 KOHTPOJbLHOH PadoThI

MexaHn3Mbl OpraHMYECKUX peakuui 1
KonTpoasnas padora Ne 1. «IlyTu nccienoBanuss MeXaHu3MOB OPraHUYEeCKHUX peaKkiuiy
Bapuanr 1
3amgaua 1
OrmpeieuTh KOHCTAHTY PAaBHOBECHS PEAKIIMH SIIMMHHUPOBaHUs nipu Temreparype 25 °C u 45
°C. Kakoii BBIBOJ MOXHO CJIENIaTh P aHAJIU3E MOJTyYEHHBIX JaHHBIX?

Y 4 KOH > N * KCl+ HO

Cl

YT sKOH  ——— N/ * KO+ HO
Cl

Y + koH A\F  + KCl+ H0
Cl

3agaua 2
JIJist peakiuu TePMUYECKOTO Pa3IoKEeHHUsT OyTaHa MOJYYICHBI CIICTYIOIINE KOHCTAHThI CKOPOCTEH
peaKIuu MePBOro MOPsIKA:

Temnepatypa, | 630 645 660 685 700 715
o)

C
k10" ¢?t 0,28 1,5 6,0 28,3 44,1 65,9

PaccunTaiiTe 3HEPrHIO aKTUBAIIMHU M IPEIIKCIIOHCHIIMAIBLHBI MHOKHUTEb.
3amaua 3
PaccuuTaiite mo ypaBHeHHIO ["'aMMeTa KOHCTaHTBI CKOPOCTH IIEJIOYHOTO THIPOJIH3a ITUIOEH30-
aToB (3Tanodn, 25 °C, p = 2,54): n-OCHjs, m-OCH3s, m-NOy, n-NO;, m-Br, ecu mins atunoen3oara
k=6,24 10 n/mons-c.
3amaua 4
[TpuBeauTe MpUMEPHI UCIIOIB30BAHUS U30TOMHBIX 3(PPEKTOB NPU M3YyYCHUH MEXaHH3MOB Opra-
HUYECKUX PEaKIUH.

Bapuanr 2
3amaua 1
OrmpeieMTh KOHCTAHTY PABHOBECHS PEaKIIMU HUTpOBaHus npu Temmneparype -25 °C u 50 °C.
Kakoii BBIBOJT MOXKHO cJieNaTh MPU aHAIHM3€ MOJYyYEHHBIX JaHHBIX?
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o -NHE i .-'NHE
H H“J’ + HNOy — H H] + H;0
S i “"N{}_j
. MH2 e MH
- + HNOy; ———— + H:0
[T J
- T
MO,
s __-NHZ -"'f::'“-ﬂ-\-\. ___.NHE
U j + HNO; — = (. + Hz0
. 0 N-"“a;f‘”

3agaua 2
KuneTtuky peakiuu pa3ioxeHus OpoMdTana
C,HsBr — CoH4 + HBr
uzydanu npu 665 K. B xozne skcniepumenTa Obuld ONpeesIeHbl KOHIIEHTPAIlMM UCXOJHOIO Be-
mectBa CoHsBr uepes pasnuyHble HHTEpBaIbl BPEMEHH.

Bpewms 1, cex 0 200 | 400 | 1600 | 2400 | 3600

Konuentpauus C,H;Br ¢, MOTB/ M 849 | 796 | 7.46 | 5.05 | 3.89 | 2.63

OnpenenuTtsb 1Mo pe3ysbTaTaM KUHETUYECKOTO OIbITa, IPUBEACHHBIM B Ta0JIMIE, KOHCTAHTY CKO-
pOCTHU peaKkuu, €CJIU U3BECTHO, YTO OOIIMK NOPSAOK peakluy paBeH 1.

3agaya 3

VYKaxuTe TUI PEaKkiy ¥ MPUBEIUTE MPUMEPHI TAKUX PEaKIHid 1151 OCH30HHOW KUCIIOTHI, KOT/Ia
p B ypaBHeHUHU ['aMMeTa MOJI0KUTENBHO.

3anaua 4

[TpuBenuTe NpUMEPHI UCIIOIB30BAHUS IPOMEKYTOUHBIX COEAUHEHUN U CTEPEOXUMUYECKUX KPH-
TEpHEB MPU U3YUYEHUU MEXAHU3MOB OPraHMUECKUX PEaKLni.

KonTpoubnas padora Ne 2. «CB0o60/IHbIE paAUKAJIbI H MEXaHU3MbI PeaKIMi ¢ UX
y4acTuem»
Bapuanr 1
3agauya 1
Pa3znenute HrKenpuBeIeHHBIE paluKallbl HA G U T.

R
A F oJ\m
b |
FF
3agaya 2
Brickaxute Baiu npeanosniokeHus o TepMOJUHAMHYECKON 1 KHHETUUECKON CTaOMIbHOCTH

HUKETPUBECHHBIX paauKaioB. [locTpoiiTe KHHETHYECKU U TEPMOAUHAMUYECKUN PSJIBI CTa-
OMIBHOCTH (OT CAaMOT0 HECTAOUIILHOTO K CAMOMY CTaOMIIBHOMY).

N02
" r’ " r’ Q.0 QO
3amaua 3
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OOBscHUTE pa3NUUXs B 3HAUCHUSIX a0COIIOTHONW CKOPOCTH PEAKIMA Il HIKEPUBEACHHBIX
XUMHUYECKHUX PEaKIUM.

=
CLT — -

k=2*10"1s"

3agaua 4
BrlisiBUTE TEHICHIINIO U3MEHEHUS YHEPTUU IUCCOIMAIINY CBS3H U JaiiTe eii 00BsICHEHHE.

Substrate BDE kcal/mol

ey 118.8
—%H 140.1
/f‘H 97

Bapuanr 2
3amaua 1
Paznenure HIKeNpuBEICHHBIE paIMKaIbl HA G U T.

S

N

3agaya 2
BrickaxuTe Bamy npennosioxkeHus 0 TepMOIMHAMUYECKON U KHHETHUECKON CTaOUIbHOCTH
HYDKETIPUBEEHHBIX paauKayoB. [locTpoiTe KHHETUYECKUI U TEPMOJAMHAMUYECKUH PSAJbI CTa-

OWIBHOCTH (OT CaMOT0 HECTAOMIIBHOTO K CAMOMY CTa0MIILHOMY).
N02

3agaua 3
OObsicHUTE pa3NUUus B 3HAYCHUSIX a0COTIOTHON CKOPOCTH PEaKIUi sl HIKETIPUBEACHHBIX
XUMHYECKHUX PEaKIUM.

@C @:% k=1.5*10°s""
_ =1.
cC o~

k=2*10"" s

3agaua 4
BrisiBUTE TEHICHIINIO U3MEHEHUS SHEPTUU IUCCOIMAIINY CBS3H U JaiiTe eif 00BbsICHEHHE.
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Substrate BDE kcal/mol

H
H 112.9
et
' 109
~Fh 102.9

\hH 105.6

KonTpoasHnas padora Ne 3. « KapOKaTHOHBI U peaKIUU ¢ UX Y4aCTHEM»
Bapuanr 1
3amgaua 1
Onumure CTpOEHUE METUIILHOTO U AJJIUJIBHOIO KATUOHOB.
3agaua 2
Kakue pakTopsl CTaOHMIU3NPYIOT KapOKaTHOHBI?
3amaua 3

Kakoll u3 HMKENepeunciIieHHbIX TO3MJIATOB MOJBEpraercsa 0ojiee OBICTPOMY COJIBBOJIU3Y B YK-

CYCHOI1 KucioTe? 3anuimre ypaBHEHUS PeakIHii U MoApoOHO 0OBICHUTE CBOU BHIOOD.

OTs
Ts= 028
©/\OTS
O,N

3amaua 4

B kaxom u3 HuxenepeurciIeHHbIX KapOKaTHOHOB cTaOuIn3anus KapOKaTMOHHOTO LIEHTpa IreTe-

poaroMoM OoJiee dhdhexTuBHA?

|
~_© ~_NH,
® ®

3amaua 5

Pacnomnoxwute HUKCTICPCYHCIICHHBIC Kap6KaTI/IOHBI B MOPAAKEC YBCIHYCHHA HX CcTaOMJILHOCTH.

CBoii BbIOOP 0OBSICHUTE.

T g O op 07 0p 07 o O

3amaua 6

N3006pa3ute NpoayKThl COIbBOJIN3A COENUHEHUS A B YKCYCHOU KucnoTe. OObICHUTE TPUUUHY

06pa3OBaHI/I$I CHCCTAHAAPTHBIX» MMPOAYKTOB.

32



CH,COOH
— . D

O~so,Me
A

Bapuanr 2
3apaua 1
Onummre CTpoeHNEe METUIILHOTO U OEH3UJIBHOTO KaTHOHOB.
3amaua 2
Kaxkue hakTopbl cTaOMIN3UPYIOT KapOKATHOHBI?
3amaua 3
Kakoii 13 HIKenepeuuciIeHHbIX TO3WIATOB MojBepraercs Oosiee OBICTPOMY COJIBBOJIM3Y B YK-
CycHOM KucioTe? 3anuiunTe ypaBHEHHs peakifii U MoAPOOHO OOBSICHUTE CBOI BBIOOD.

OTs
Ts= 028
MeO
/©/\OTS
)

3anaua 4
B xakoMm K3 HMKENepeunCICHHBIX KapOKaTHOHOB CTaOMIIM3aIHsI KApOKAaTHOHHOTO IIEHTPa TeTe-
poaromom Ooriee 3ppexTuBHA?

® ®

3amaua 5
Pacnionoxwure HIDKENepeuncIeHHbIe KapOKaTHOHBI B TIOPS/IKE YBETUYEHUS HX CTAOMIBHOCTH.
CBoii BbIOOD 00OBSICHUTE.

@é W? @ @F @NOZ

3amauya 6
N300pa3ute MpoayKTHl COIBBONIN3A COENUHEHUSI A B YKCYCHOU KucnoTe. OOBACHUTE MPUIHHY
00pa3oBaHUs «HECTAHIAPTHBIX» MPOIYKTOB.

CH3M?+?+’?

O\SOZMG
A
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KonTpoabHnasi padora Ne 4. « Kap0OaHMOHBI M peaKUMM ¢ UX Y4aCTHEM))
Bapuanr 1

3amgaua 1
Onumure 0COOCHHOCTH CTPOCHHUsI KapOaHHMOHOB. B ueM MX OCHOBHOE OTJIMYHE OT CTPOCHUS
KapOkaTHOHOB? ONUILINUTE CTPOCHHUE METHIIBHOTO ¥ O€H3UIILHOTO KapOaHUOHOB.
3amaua 2
Pacrnonoxure HUKeNpUBEACHHbBIE KApOAHUOHBI B MOPSAKE YBEIHUEHUs uX ctabmibHocTH. CBOM
BbIOOD nosicHUTE!

NO, CF, OMe N7

3amaua 3
[TosicauTe, yeM 00ycioBiIeHO pa3inuune PK, 171 HUKETPUBEICHHBIX COSTMHEHUH. Bpranciure
AG peakiuu IenpOTOHUPOBAHUSI PUBEACHHBIX COSTMHECHUI, OCHOBBIBAasICh Ha BenanHe PK,.

_N O O
=
Me/ M
pK,=31.3 pK,=13.3
3agava 4
[TosicHuTe KakuM 00pa3oM CMEUIAETCsl pABHOBECHE B HIKETIPUBEICHHBIX PEAKIIHMSIX, CBOM OTBET
obocHyiiTe.
; - - Li
4+ BuLi =— 4+ BuH
O O + ONa O + EtOH
M EtONa = )\)J\
Bapuanr 2
3agauya 1

Onummte 0COOCHHOCTH CTPOCHUS KapOaHMOHOB. B ueM MX OCHOBHOE OTJIMYHE OT CTPOCHUS
KapOkaTHOHOB? OMUILINTE CTPOCHUE AMUIBFHOTO U METHUJIHLHOTO KapOAHUOHOB.

3amaua 2

Pacnonokure HUKENpUBEACHHbBIE KApOAHUOHKI B MOPSAKE YBEIHMUEHHUS UX cTabuibHOCTH. CBOM

BbIOOD mosicHuTe!
CN COzMe

% OOO

® ) O ©
3amaua 3

[Tosicaute, yem o0ycnoBneHo paznmuune PK, A1 HIDKEPUBEICHHBIX COCTMHEHHM. Bhrancnmre
AG peakiuu 1enpoTOHUPOBAHUSI IPUBEACHHBIX COSIMHEHUH, OCHOBBIBAsACH Ha BennunHe PK,.
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PKa=29 pK,=12.3

3agaua 4
HOSICHI/ITG KaKuUM o6pa30M CMECIIACTCA paBHOBeCI/Ie B HI/DKGHpI/IBeI[eHHBIX peaKHI/ISIX, CBOﬁ OTBCT

obocHyiiTe.
©/ + BuLi =—— ©/\LI + BuH

ONa O

LK+ e, == JEH

Kontpoabnas padora Ne 5. «KapOeHbl 1 MeXaHU3MBbI PeaKkUMil ¢ UX y4acTHEM)
Bapuant 1
3amaua 1l
JlaiiTe XapakTepUCTHKY CUHTIETHOMY KapOeHy. KakoB pesynbraT Tecta Ckeura JJisi JaHHOTO
BUJA YaCTHI?
3apaua 2
[TpuBenuTe peakiyu MoxyuyeHus KapoeHoB.
3agauya 3
Kakum o6pazom ocymectBusiercs: crabmnuzanus N-rereporukindeckux kapoenon? IloschHure
Ha npuMepe kapoeHa ApyeHro.

Bapuanr 2
3amaua 1
JaliTe XapakTepucTuKy TpHUIUIETHOMY KapOeny. KakoB pesymnbraT Tecta Ckesuta Juisi TaHHOTO
BUJa YaCTHI?
3agaua 2
[TpuBenuTe peakiuu KapOSHOB.
3agaua 3
[TpuBenuTe peakiyio MOTYYSHHs] HUTPEHA U ero JalbHEHIIero MpeBpalleHusl.

KonTtpouabnas padora Ne 6. «MexaHH3MBbI peaKIUil ¢ y4acTHEM JJICKTPO(PHIOB)»
Bapuanr 1
3agauya 1
N300pa3urte npoayKThl COJIbBOIN3a COeMHEHUSI A B YKCyCHOM Kuciote. OObSICHUTE MPUUYUHY
00pa30BaHUs «HECTAHAAPTHBIX» IPOAYKTOB.

H3C. CH;COOH
e R R

O~s0o,Me
A

3amaua 2
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OnumuTe CTpOeHNUE METHIIFHOTO M IIUKJIONPONUIBHOTO KaTHOHOB. Kakue (akTtopsl ctabunmsu-
PYIOT KapOKaTHOHBI?

3amaua 3

Kakoll n3 HMKenepeunuciieHHbIX TO3MJIATOB IoJBepraercsa 0ojiee OBICTPOMY COJIBBOJIU3Y B YK-
CyCHOH KucnoTe? 3anuIunTe ypaBHEHHs Peakifii U MOAPOOHO OOBSICHUTE CBOI BBIOOD.

OTs
Cl
o
3agaua 4

B kakoM M3 HIDKETEPEYHCICHHBIX KapOKaTHOHOB CTAOMIM3AIUsI KapOKaTHOHHOTO IIEHTpa rere-
poaromom Ooriee 3ppexTuBHA?

A/J) A/PHZ
® @

3agava 5
Pacrioyioxkure HKenepednclIeHHbIC KapOKAaTHOHBI B MOPSIKE YBETUYCHHUS MX CTAOMILHOCTH.
CBoti BbIOOp 00BACHUTE.

9 & o o, R

Bapuanr 2

N

3agauya 1
N3006pa3uTte NpoayKThl COIbBOJIN3A COEAUHEHUS A B YKCYCHOM KuciaoTe. OObSICHUTE TPUUUHY
00pa30BaHUs «HECTAHAAPTHBIX» IPOAYKTOB.

HaC— =

CH5COOH
—— . -7

A O-~sO,Me

3amauya 2

Onummure CTpOCHUE METUIFHOTO U TPUPEHIIMETUIHLHOTO KaTHOHOB. Kakue (hakTopsl cTabumiim-
3UPYIOT KapOKATHOHBI?

3amaua 3

Kaxkoit u3 HIKEepeyncIeHHBIX TO3WIATOB MOABEpraeTcss 0ojee ObICTPOMY COJIBBOJIM3Y B VK-
CYCHOM KucnoTe? 3anuimre ypaBHEHUS peakIiii U MoIPpOOHO 0OBICHUTE CBOW BEIOOD.
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OTs
Ts= 028
MeO
/©/\OTS
O,N
3agaua 4

B kakoMm M3 HUKENEPEYHCICHHBIX KapOKaTHOHOB CTA0MIN3aLusl KapOKaTHOHHOTO IIEHTpa TeTe-
poaroMoM OoJiee 3ddhexTuBHA?

| :
\/O \/S|H3
® ®

3agauya 5
Pacronoxxure HIbKENepeunciIeHHbIe KapOKaTHOHBI B TIOPSIIKE YBEIUYCHUS WX CTAOMIBHOCTH.
CBotii BEIOOp 00BSICHUTE.

Kpurepum ouenku:
[Tpouenypa oneHKH KOHTPOJIBHBIX paboT U3JI0kKeHa B 1. 5, pa3nen Kpurepuu u HopMbl Tekylie-
r0 KOHTPOJIS.

MexaHn3MBbl OpraHUYECKUX peakuui 2
KonTposbnas padora Ne 1. «MexaHu3Mbl peakuuii ¢ yuacTueM HyK/I1e0(uJIoB»
Bapmuanr 1
3anaua 1
Onumure 0COOEHHOCTU CTPOEHHUs KapOaHHMOHOB. B ueM MX OCHOBHOE OTJIMYHE OT CTPOEHUS
KapOkaTHOHOB? ONUILINTE CTPOCHUE METHIJIBHOTO U TPU(EHUIMETUIILHOTO KapOaHHOHOB.
3agaya 2
Pacnionoxure HuxKenpuBeeHHbIE KapOAaHNOHBI B OPSAJKE YBEIUYEHUSI UX cTa0MIbHOCTH. CBOM
BbIOOp mosicHuTe!

o atelifacy.
MeO OO OMe QO o

3amaua 3
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[Tosicaute, uem o0ycioBieHo paznuuue PK, 1Isi HKENPUBEIEHHBIX COSMHEHMI. Brraucante
AG peaknuu 1epOTOHUPOBAHUS MMPUBEICHHBIX COSAMHEHNH, OCHOBBIBasICh Ha BenmunHe PK.

Q o o
"y A
pKa=29 pK,=13.3

3agaua 4
[TosicauTe KaKUM 00pa30M CMEIIAETCSl PABHOBECHE B HIKCTIPUBEIACHHBIX PEAKIUSAX, CBOM OTBET
obocHyiiTe.
'e) OK
ij + MeOK 4+ MeOH
. . Li
4+ Buli = 4+ BuH
Bapuanr 2

3agaua 1

Onuure 0cOOEHHOCTH CTPOSHHsI KapOaHHOHOB. B yeM nx OCHOBHOE OTJIMYKE OT CTPOCHUS
KapOkaTnoHOB? ONMUIINTE CTPOCHHUE ATUIBHOTO M OCH3MIIBHOTO KapOaHUOHOB.

3amaua 2

Pacnonoxwure HIKENpUBEACHHBIE KapOAaHMOHBI B TIOPSI/IKE YBEITMYEHUS X cTaOMiIbHOCTH. CBOM
BBIOOD NOsiIcCHHTE!

MeOZC F MeO NC

3amaua 3
[Tosicaute, uem o0ycroBieHo paznuuue PK, 11t HKENPUBEIEHHBIX COSMHEeHMI. Brranciute
AG peakmuu IenpOTOHUPOBAHUSI MPUBEACHHBIX COSIMHEHUI, OCHOBBIBAasICh Ha BenanHe PK,.

Q
Me—S—Me g NO,
o

pK,=31.1 pK,=12.3

3anava 4
[TosicHuTe KakuM 00pa3oM CMEIIAeTCsl paBHOBECHE B HUKETPUBEACHHBIX PEAKIMIX, CBOI OTBET
obocHyiiTe.
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0] OK

4+ MeOK + MeOH

ONa O

v = JTH o+

KonTtpouabHnas padora Ne 2. «MexaHU3MbI HEKOTOPBHIX NEPUIIHKIHYECKUX PeAKIHI»
Bapuanr 1
3apaua 1
[aiite onpeneneHue cieayronmi MOHATUSIM
® MEPUIMKINYECKHUE PEAKITUN
XenaTpoIHas peakius
DNEeKTPOLUKINYECKas peaKlus
CurMaTpomnHsIid CIBUT
[Tepurmki
[Tepunuknuueckue opoUTamn
AHTapONOBEPXHOCTHOE B3aUMO/ICHCTBUE
ApomatuyHocTs 1o Mébuycy
JucpoTtatopHoe B3auMOJACHCTBHE
e Tepmuueckas akTHBAIHS U €€ CYTh
3apauva 2
HazoBure 0c00EHHOCTH NEPULIMKINYECKUX PEAKLINM.
3apaua 3
PaccMoTtpuTe peakunio TepMUUECKON AUMEPU3aLMU ATUIIEHA B LIMKJIOOYTaH C MO3ULIUU TEOPUH
BMO (Teopust BO3MYIIEHUI MOJEKYISPHBIX OpOuTaieit).
3agaua 4
N300pasute 72s+n2s, 12s+n2a, n2a+r2a B3aMMOAECHCTBHUE [T MOJIEKYJI STUJICHA.
3agauya 5
[TocTpoiiTe KOPPEISAIUOHHYIO TUarpaMMy JUIs 725+72S B3aUMOACHCTBHSI TEPMHUUECKON TUMEpH-
3alMy STHIIEHA.
3apava 6
B uem cytp npasuna BynBopaa-Xogpmana?
3agaua 7
UTO0 MOKHO CKa3aTh O MPOTEKAHUY NEPUIIUKINICCKUX PEAKIUI MPU TEPMUIECKON U (POTOXUMHU-
YeCKOW aKTUBAIIMU C TIO3UIIMH PACIIMPEHHOTO OMPeAETIeHUS apOMaTHIYHOCTH?
3agauya 8
Onpenenure, K KAKOMY THITY IEPUITUKINIECKUX PEAKINIl OTHOCUTHCS HUKETIPUBEICHHAS peaK-
nusl. YKaXHATE €€ CTEPEOXUMUYECKUI PE3YNIbTaT.
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Bapuant 2

3amgaua 1
[aiite onpeneneHue CleIyronuM IOHATUM
e XenarpomnHasi peakuus
DIIEKTPOLUKIINYECKAs peaKIus
CurMaTpomnHslid CIBUT
peakuus unbca-Anbaepa
CympanoBepXHOCTHOE B3aUMO/ICHCTBHE
ApOoMaTUYHOCTh 110 XIOKKEIIO
ApomaTu4HocThb 110 MEbuycy
KonparatopHoe B3anmoieiicTBue
HucporaropHoe B3auMoeiicTBuE
e @DoTOXMMHUYECKAsA AKTUBALUA U €€ CYTh
3apauva 2
HazoBute 0COOEHHOCTH MEPULTMKITHYECKUX PEAKITHH.
3amaua 3
PaccmotpuTe peakinio GoTOXUMUYECKON AUMEPHU3AIIUN dTUJICHA B ITUKIO0YTaH C MO3UIUHU TEO-
pur BMO (Teopust BO3MyIIEHHIH MOJIEKYISIPHBIX OpOUTaeit).
3agaua 4
Uzobpasure 74S+72s, rda+r2a, rds+r2a, rda+n2s B3aumopeiictsue 1yt Moiekyn 1,3-
OyTaaureHa u ATUJICHA.
3amaua 5
[TocTpoiiTe KOPPEISIHUOHHYIO TUarpaMMy JUIs 725+72S B3aUMOACHCTBHS TEPMUYECKOHN JTUMEPH-
3al[u¥ STUJICHA.
3agauya 6
B uem cyTh npasuiia Bynsopaa-Xodmana?
3agaua 7
YTo MOXHO CKa3aTh O MPOTEKAHUHU MEPUITUKITNIECKUX PEAKIINI MPH TEPMUIECKON U POTOXUMH-
YECKOW aKTHBAIIMU C TIO3UIIMN PACIIMPEHHOTO OMPEIEICHUS apOMAaTUYHOCTH ?
3amaua 8
Onpenenure, K KAKOMY THITY TIEPUITUKIMYECKUX PEAKIIMA OTHOCUTHCS HUKETIPUBEACHHAS PeaK-
IUsl. YKaXKUTE €€ CTEPEOXUMUYECKUIN PE3YIIbTAT.
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Bapuant 3

3apaua 1
[aiite onpeneneHue Cleayomui MOHATHAM

e (CuUrMarpomHbIiA CABUT
peakuus unbca-Anbpaepa
[Tepurmki
[Tepunuknuueckue opoUTamn
AHTapOnOBEpPXHOCTHOE B3aUMOJICHCTBUE
ApOMaTHUYHOCTb 110 XIOKKEIIIO
ApomatuyHocTs 1o Mébuycy
JucporaTopHOE B3aMMOIEHCTBHE
Tepmuueckas akTUBaLUs U €€ CYTh

e  DOTOXMMHUECKAs aAKTUBALUSA U €€ CYTh
3amaua 2
HazoBure 0c00EHHOCTH NEPUIMKIMYECKUX PEAKLINM.
3amaua 3
PaccMoTtpuTe peaknnio TepMUUECKON AUMEPU3allii ATUIIEHA B IMKJIOOYTaH C MO3ULIUU TEOPUH
BMO (Teopust BO3MYIIEHUIH MOJIEKYISIPHBIX OpOUTameil).
3agaua 4
N3obpasure 725+72S, 125+r2a, r2a+r2a B3auMOAEHCTBHE I MOJIEKYJ dTUJICHA.
3agaua 5
[TocTpoiiTe KOPPENAUUOHHYIO AUarpaMMy JJs 72S+72S B3aUMOIEHCTBHSI TEPMUYECKOI Tumepu-
3alMy STHIIEHA.
3agaya 6
B uem cytp npasuna Bynsopaa-Xogpmana?
3amaua 7
Jaiite pacmmpeHHOe NpaBUIO apOMATUYHOCTH.
3amaua 8
Omnpenenure, K KAKOMY THITY IEPULUKINYECKUX PEAKINI OTHOCUTHCS HUKETIPUBEACHHAS peak-
U, YKaKHATE €€ CTEPEOXUMUYECKUN pe3ynbTarT.
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Bapuanr 4

3amgaua 1
[aiite onpeneneHue Cleyronui TOHATUAM

® [EPULMKINYECKUE PEaKLIUU
1,3-aunonsipHOe UKIOMPUCOSANHEHHUS
XenaTpornHas peakius
DIIEKTPOLUKIINYECKAs peaKIus
CuUrMaTpomnHslid CIBUT
peakuus unbca-Anbaepa
AHTapONOBEPXHOCTHOE B3aUMOJICHCTBUE
KonporaropHoe B3anuMoieiicTBre
TepMuueckasi akTUBaLIUA U €€ CYTb

e  doTOXMMHUYECKAs aKTUBALMSI U €€ CYTh
3agaya 2
HazoBure 0c00EHHOCTH NEPUIIMKINYECKUX PEAKLINM.
3amaua 3
PaccmoTtpuTe peakunio GOTOXUMUYECKONW TUMEPU3AlMK ITHIIEHA B IIUKIO0YTaH C MO3ULIUU TEO-
pur BMO (Teopust BO3MyIIIEHHIH MOJIEKYISIPHBIX OpOUTaeit).
3agaua 4
Uzobpasure 74S+72s, rda+r2a, rds+r2a, rda+n2s B3aumoeiictsue 1yt Moiekyn 1,3-
OyTaaureHa u ATUJICHA.
3agauya 5
[TocTpoiiTe KOPPENAUUOHHYIO AUAarpaMMy JJs 72S+72S B3aUMOIEHCTBHSI TEPMUYECKOI Tumepu-
3alMy STHIEHA.
3agaya 6
B uem cyTp npasuna Bynsopaa-Xogpmana?
3amaua 7
UTO MOKHO cKa3aTh O MPOTEKAHWU NEPULIMKINYECKUX PEAKIUil TpU TEPMUUYECKON U (HOTOXUMU-
4EeCKOW aKTUBALMU C TIO3ULMH PACIINPEHHOIO ONPEAEIEHUS apOMaTUUYHOCTH?
3anaua 8
Onpenenure, K KAKOMY THITY IEPULUKINYECKUX PEAKINI OTHOCUTHCS HUKETIPUBEIACHHAS peak-
nusl. YKaKUTE €€ CTEPEOXUMUYECKUI PE3yNbTaT.
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Kpurepum ouenku:
[Tpouieaypa oleHKH KOHTPOJIBHBIX pabOT M3JI0KEHA B I1. 5, pa3aen Kpurepun u HOpMBI TeKyIIle-
r0 KOHTPOJIS.

10.2.2. KoMIuIeKT MaTeprajioB AJs1 KOJJIOKBUYMA

KonnoxkBuym Ne 1 «MexaHM3MBbI HEKOTOPBIX NEPUIIUKINYECKUX PeaKuii»

1. Teopus nepULIUKINYECKUX PEAKIIUN

Knaccudukanus nepunmkimdeckux peakuuii mo Byasopny-Xoddmany. XapakrepHbie
0COOEHHOCTH: BBICOKAsl CTEPEO- U PETrHOCEIIEKTUBHOCTh, U3MEHEHUE CEJIEKTUBHOCTH IPH Iepe-
X0JIe OT TePMHUYECKON K (POTOXMMHUECKON aKTHUBAIMU. MOJEKYIIpHO-OpOUTAIbHAS TEOPHS T1e-
pULIMKINYECKUX peakiuid. Ilepunuxindyeckue opOUTan; CyNparnoBEepXHOCTHBIE U aHTaparo-
BEPXHOCTHBIC B3aMMOJCUCTBHS. XIOKKEICBCKOC M MEOMYCOBCKOE YHCIIO IJICKTPOHOB. XIOKKE-
JeBckast 1 MEOMYCOBCKasi TOMOJIOTHSI MEPEXOHOr0 cOCTOsIHUS. Pa3peménnble U 3anpeniéHHble
peakuuu; OTHOCUTEIBHOCTh TaKOro pasrpaHuyeHusi. OObsICHEHHE pa3pelI€HHBIX U 3alpeléH-
HBIX IyTeH peakuuil Metogamu Bo3MylleHuss MO, KOppeIsLUOHHBIX AMAarpaMM M apoMaTh4e-
CKOr0 M aHTHApOMAaTHYECKOI'0 MEPEXOJHOT0o cocTosiHuA. IIpumepsl peaknuii, HAyIIKUX 1O «3a-
npeméHHoMy» yTu. CoxpaHeHue opOutanbHoi cumMeTpuu. [Ipasuna Bynsopaa-Xoddmana.

2. DNEeKTPOLUMKINYECKUE PEAKIIUN

Nx wmexanusm. Konporatopuele W aucpoTtatopHbie mporiecchl. [IpaBmna ByaBopna-
XoddMmana A INEKTPOIUKINUECKUX peakuuii. [IpuMeHeHrne MeTona KOppENsSIHOHHBIX JHha-
rpaMM M METO/Ia apOMATUYECKOTO MEPEXOJHOTO COCTOSHMS K 3TUM peakuusiM. CHHTETUYECKOoe
WCIIOJIb30BAaHUE TEPMUUYECKUX U (DOTOXUMHUECKHUX DIEKTPOIUKINYECKUX peakiuii. OOpa3oBa-
HUE YEeTHIPEXWICHHBIX IIUKIOB. OOpa3oBaHe CPEAHUX IIUKIIOB MYTEM PACKPBITHS MAJIOTO IIUKIA
B Ounukimueckux cucreMax. Crepeoxumust. «3anpeni€HHbIey peakiini OUIUKIMUYECKIX CUCTEM.

3. MuxnonpucoeMHEHHUE

IIpumenenne merona BMO k aHanu3y 3Tux peakuuil. MeTton KOppensnHOHHBIX AHa-
rpaMM U apoOMaTHYECKOro MepexoaHoro cocrosinus. Knaccudukanus peakuii IUKIONPUCOEIH-
HEHMs MO YMCIY D3JEKTPOHOB, TUIY OpOuTallell M TeoMeTpHM NepeKpblBaHUs. TepMuueckue
(4n+2m)-peakunn.Peakuusa unbca-Anbepa u peTpoIueHoBbIN pacnaa. Bropuunsie opoutanb-
HBbIC B3aMMOJECHCTBUs KaK IPUYMHA NPEAIOYTUTEIBLHOIO SHAO-TIPUCOEAUHEHUS. Pernocenex-
TUBHOCTb PEAKIMH U BeIHUMHA KOA((UIIMEHTOB Ha KOHIEBBIX aTOMaX B TPAHUYHBIX OpOUTANIAX
JMeHa U nueHopuia. MexaHu3M NpUCcOeIUHEHHs KapOEHOB 10 ABOIHOM cBs3u. 1,3-Jlunonspaoe
HUKJIONpUcoequHeHne Kak (4n+2m)-npouecc. 1,3-Jlunonu n ux crpoenue. dotoxummueckoe
(2+2)-mmxnonpucoeaunenue. [IpaBuna Byasopaa-Xoddmana ains nukiaonprucoemHEHUS.

4. CurmMatponHble NeperpynnupoBKH (CUTMAaTPOITHbBIE C/IBUTH)
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Onpenenenune. Knaccudukarus. [lopsaok curmarpomnnoro casura. [pumepsr [1,2], [3,3]
U JIPyTUX CUTMATPOIHBIX CABUIOB. APOMAaTHYECKOE U aHTUAPOMATHYECKOE MEPEXOAHOE COCTOS-
Hue. [1,2[-Cnsuru. Ileperpynnupoku Barnepa-MeepBeiiHa u nuHakoauHoOBas. Murpauus Bo-
Jopojia ¥ anKuibHbIX Tpyni. Heknaccuueckue kapOokatnonsl. CTpoeHue 2-HOpOOPHUIBHOTO
KaTHOHA MM JaHHBIM crnekTpockonuu SAMP mpu pasubix temneparypax. CTepeoxumus rnepe-
rpynnupoBku Barnepa-Meepgeitna. Murpanus apuina. @eHonreBbie HOHBI. KapOeHoBas mepe-
rpynnupoBka Bonbga. [leperpynmupoBku k snextpoHoaeguuutHoMy a3ory (bekmana, ['opma-
Ha, Kypumyca) kak [1,2]-curmarponnbie cnuru. Ctepeoxumus meperpynnupoBku bekmana.
[3,3]-Casuru. IMeperpynnupoku Koyna u Kistitzena. Cunre3 unaona no ®@uriepy. bensuauno-
Basi IEPErpyInnupoBKa Kak [5,5]-curmarponueiii casur. bynbBaneH. BaneHTHas TayTroMmepus.

5. Henepunukinueckue neperpyninupoBKU

1,2-IleperpynnupoBKU K 3JIEKTPOHOU3OBITOUHOMY LIeHTpY. IleperpynnupoBku Buttura,
CruBeHnca, MeilzenreiiMepa. X cTepeoXumus U paguKai-corjacoBaHHBIM mexaHu3M. OaHO-
AIIEKTPOHHBIN CIBUT, panukanbHble nmapbl u 3pdextsr XIIA. [NeperpynmnupoBka @aBopcKoro.
[TeperpynnupoBKku B CBOOOAHBIX paaukaiax. 1,5-Mwurpanus aroMma Boopoja.

KostokBuym Ne 2 «MexaHN3Mbl KOAPKTATHBIX peaKkuuii»
Omnpenenenue. Tomonorus 3JAEKTPOHHBIX CABUTOB. OPraHU3YIONINE TPUHIUIIBI CIOKHBIX
peakuil ¥ Teopusi KOAPKTaTHOTO MEPEXOAHOI0 COCTOSsIHU. Paciimpenne Tonoioruyeckoro Me-
TO/Q, paHee MPUMEHEHHOTO K MEPUIIUKINYECKUM PEAKIUsIM Ha KOAPKTaTHOE MEPEX0HOE COCTO-
saaue. JluneitHble moAcucTeMBbl U TEPMHUHATOPHI. HemoneneHHble mapbl U TPEXUICHHBIE ITHUKIIBI
KaK TePMUHATOPHI: (parMeHTANHS UKIONPONMIKapOeHa U IUKIoNpomuiIHuTpeHa. [Ipucoenn-
HeHue KapOeHoB K OunukioObyTanaMm. Henonenennrle nmapsl M MATUYICHHBIC ITUKIIBI KaK TEPMHU-
HATOPBL: TIEPErPyNIUPOBKH GyphYPUITHICHOB U UX TETEPOIUKINICCKIX aHAIoroB. Tpex- u Is-
TUYJICHHBIE IIUKJIBl KaK TEPMHHATOPBI: (parMEHTAllMU OKCHPAHOB, IIUKJIONPHCOSANHEHUE alle-
TUNeHOB K 1, 4-mukiiorekcaauenam. Peakuuu "caBura cBsizu". CpaBHEHHE TOMOJOTHYECKOTO U

aNbTepHATUBHBIX METOAOB. J[M3ailH BallinX COOCTBEHHBIX MEPEXOIHBIX COCTOSHUI.

Kpurepun onenku:
[Tponenypa olleHKH KOHTPOJIBHBIX paboT U3NI0KeHa B 1. 5, pa3aen Kputepun u HOpMBI TeKylle-
r0 KOHTPOJIS.

11. O0pa3oBaTebHbIC TEXHOJOIMH U METOANYECKHE YKA3aHHUS 110 0CBO-
CHHMIO IMCUHUILIMHBI (Y4e0HOro Kypca)

B npouecce m3yueHus aucuuIuiMHbl «MexXaHUu3Mbl OPraHUYECKUX PEAKIUN»
UCIIOJIB3YETCSI TEXHOJIOTHS TPAAUIITMOHHOTO 00y4YeHUSs (JICKIIMH, TPAaKTUYECKUE 3a-
HSTHSA, CaMOCTOATeNbHas paboTa). Jlekinu u camocTosdTenbHas paboTa Hampasiie-
Hbl Ha TEOPETUYECKYIO0 MOATOTOBKY, NMPAKTUYECKUE 3aHATUS OPUECHTUPOBAHBI HA
IIPAKTUYECKYIO OATOTOBKY CTYJIECHTOB.

MeToanyeckue peKOMEHIAIUN CTYAEHTY 10 U3y4YeHUI0 TUCITUILINHBI
MeToanueckue peKoMeHAAIMU 110 H3YyYeHUI0 TeEMbI
«OCHOBHBIE TTOJXO/IbI K U3YUYCHUIO MEXaHU3MOB PEaAKIUI»
[Ipu ocBOEHHUH TeMBbI HEOOXOIUMO:
M3Y4YUTh Y4EOHBIN MaTepuaj MO COOTBETCTBYIOIIEMY pa3jeily AUCHUILUIUHBI, HC-
MOJIb3Ysl JICKIMOHHBIA MaTepuall W JUTEpATypy MO JAHHOW TeMaTuKe (BKIOYas
OPUTHMHAJIBHYIO JINTEPATYPY, YKA3aHHYIO Ha JICKIINH).
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MeToanyeckue peKOMEHAALUH M0 H3Y4YeHUI0 TeMbl
«BBICOKOPEaKIIMOHHOCTIOCOOHBIE HHTEPMETUATHI

[Ipu ocBO€HUU TEMBI HEOOXOIUMO:
U3YYUTh Y4eOHBIM MaTepuas Mo COOTBETCTBYIOIIEMY pa3lieNy IUCUUILIIUHBI, KC-
MOJIb3Ysl JICKIMOHHBIA MaTepual W JUTEpaTypy IO JaHHOW TemaTuke (BKIrOYas
OpPUTHHAJIBHYIO JIUTEPATYPY, YKa3aHHYIO Ha JIEKIUH).
BBITIOJTHUTH 3amanus Ne 2-3, 5, 6-8, 12, 19-20, 22-24, 32-37 u3 yaeOHOTr0O-1mocoous
Teopernyeckre OCHOBBI OPraHUYECKON XUMHH : 3a/Ia4HUK MO JucuurimHaM '"Teo-
peT. OCHOBBI oprad. xumuu", "MexaHuszmbl opral. peakuii", "Peaki. cmoco6-
HOCTh opraH. coenunenuid" / A. C. bynes [u ap.]. - TI'Y. - Toassttu : TI'Y, 2014.
- 79 c. : un. - bubnuorp.: c. 78. - Cnucok cokp. u 0603H.: ¢. 77. - ISBN 978-5-
8259-0800-7 : 89-18.

MeToanyeckue peKOMEeHAANMHA 110 H3yYEeHUI0 TeMbI
«MexaHu3MbI peakivii ¢ y4acTUEM JEKTPOPUIOBY

[Ipu ocBOEHUU TEMBI HEOOXOIUMO:
M3Y4YUTh Y4YEOHBIN MaTepuaa MO0 COOTBETCTBYIOIEMY pa3jeily AUCHUILIUHBI, UC-
MOJIb3Ysl JICKIIMOHHBIA MaTephasl U JUTEpaTypy MO JaHHOW TeMmaTuKe (BKJIrOYas
OPUTHMHAJIBHYIO JINTEPATYPY, YKa3aHHYIO Ha JICKIIUH).
BBITIOTHUTE 3amanuss Ne 15-18, 77-79, 85-95, 101-107 u3 yueOHOro-mocoOus
Teopernyeckre OCHOBBI OPraHUYECKON XUMHHM : 3a/Ia4HUK MO aucuuruinHaM "Teo-
peT. ocHOBBI opraH. xumuu'", "Mexanusmbl opraH. peakumii, "Peaki. cmoco6-
HOCTh opraH. coenunenuii" / A. C. bynes [u np.]. - TI'Y. - Toassttu : TI'Y, 2014.
- 79 c. : un. - bubmmorp.: c. 78. - Crmcok cokp. u 00603H.: ¢. 77. - ISBN 978-5-
8259-0800-7 : 89-18.

MeToanyeckue peKOMEHIANUH 10 H3Y4YEHUI0 TeMbl
«MexaHU3MBbl peaklfii ¢ ydacTHEM HYKJICO(DHUIOB)»

[Ipu ocBOEHUM TeMBbI HEOOXOIUMO:
U3YYUTh Y4€OHBIM MaTrepuan Mo COOTBETCTBYIOLIEMY pa3/ieNy IWCUUILIIMHBI, KC-
NO0JIb3YS JIEKIMOHHBIN MaTepuan U JUTepaTypy MO JaHHOW TeMaTHKe (BKIOYas
OPUTHHAJIBbHYIO JTUTEPATYPy, YKA3aHHYIO Ha JIEKIIUHN).
BBITIOJIHUTD 3ananus Ne 21, 25-31, 66-76, 96-100 u3 yue6HOTO-MIOCOOMS TeopeTu-
YECKHE OCHOBBI OPTaHUYECKOW XUMUM : 33JJayHUK M0 AMcHMILUIMHAM '"Teoper. oc-
HOBBI opraH. xumuu", "MexaHnu3zMel oprad. peaknuil”, "Peaku. cnocoOHOCTH Op-
rad. coenunenuid”" / A. C. bynes [u ap.]. - TT'Y. - Tonssrru : TI'Y, 2014. - 79 c. :
ui. - bubnuorp.: c. 78. - Cniucok cokp. u 0003H.: ¢. 77. - ISBN 978-5-8259-0800-7
: 89-18.

MeToauveckue peKOMEHAALUMH 110 U3YYCHUIO TeMbI
«MexaHn3Mbl HEKOTOPBIX NEPULUKINYECKUX PEAKLIUN»
[Tpu ocBO€HHU TEMBI HEOOXOIUMO:
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® U3Y4YUTh y4eOHBIM MaTepuana MO COOTBETCTBYIOIIEMY pa3lieny MUCIHMIUIAHBI, WC-
MOJIB3Ysl JICKITMOHHBIM MaTepuaj W JUTEpaTypy IO JaHHOW TeMaThke (BKIFOYas
OPUTHHAIBHYIO JIUTEPATYPy, YKa3aHHYIO Ha JICKITUH ).

e BBIMOJHUTH 3a1aHus Ne 40-55, 57-65 u3 yueOHOrO-1mocoous: TeopeTnyeckue o0CHO-
BBl OPraHWYECKOW XMMHUH : 3aJaYHUK M0 AWCHUIUIMHAM "TeopeT. OCHOBBI OpTaH.
xumun", "MexaHu3mbl opras. peakmuii', "Peaki. cnocoOHOCTh OpraH. coeiauHe-
Huit" / A. C. bynes [u np.]. - TT'Y. - Tonesartu : TI'Y, 2014. - 79 c. : un. - bub6-
juorp.: ¢. 78. - Criucok cokp. u 0603H.: ¢. 77. - ISBN 978-5-8259-0800-7 : 89-18.

MeToanyeckue peKOMEeHAALUH 0 H3Y4YeHHIO TeMbl
«MexaHn3MBbl KOAPKTATHBIX PEAKIUI»
ITpu ocBoeHMH TEMBI HEOOXOUMO:
® U3yYNTh y4eOHBIH MaTepuan MO COOTBETCTBYIOUIEMY pa3ieily IUCLUIUIMHBI, HC-
NOJIb3Ysl JICKUMOHHBIA MaTepuai W JUTEpaTypy MO JAHHOW TemaTuKe (BKJIrOYas
OpPUTHHAJIBHYIO JIUTEPATYPy, YKa3aHHYIO Ha JICKIUN).
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12. YueOHO-MeTOAUYecKOe M MH(POPMAIMOHHOE oOOecnevyeHue AUCIHU-
IJIMHBI (Y4e0HOr0o Kypca)

12.1. O0s13aTesbHAsI JINTEPATYypPa

bubnuorpadudeckoe onucanue

Tun (yueOHUK, yueOHOE TTOCO-
oue, yaueOHO-METOINYECKOe
nocoOue, MPaKTUKyM, Jp.)

KonnuectBo B
ounoImoreke

Kum A. M. Opranvueckas XuMus
[DnexTpoHHBIH pecypc] : ydeb. moco-
o6ue ns By30oB / A. M. Kum. - 5-¢ u3n.,
ucnp. u gomn. - HoBocubupck : Cubup.
yHUB. u3n-Bo, 2017. - 842 c. : wi. -
ISBN 978-5-379-02004-0.

VYyebHoe rmocodue

9BC
«IPRbooksy

VYerbinok FO. A. Jleknuu no opranuye-
CKOM XUMUU [ DNEeKTPOHHBIN pecypc] .
Y. 1. BBognsrii konnentp / 10. A.
VYereiHiok. - Mocksa : TexHocdhepa,
2015. - 504 c. - (Mup xumun). - ISBN
978-5-94836-430-8.

YyebHoe rmocodue

9BC
"IPRbooks"

TeopeTnueckre OCHOBBI OPraHHYECKOMN
XUMHUHM : 33J]a9HAK 10 JUCHUTUIHHAM
"TeopeT. ocHOBBI opraH. xumuu'", "Me-
XaHU3Mbl opraH. peaknui", '"Peaki.
CIIOCOOHOCTh Opras. coeauHeHui" / A.
C. bynes [u np.]. - TI'Y. - TonpsarTy :
TTY, 2014. - 79 c. : un. - bubmuorp.: c.
78. - Crmcok cokp. u 0003H.: ¢c. 77. -
ISBN 978-5-8259-0800-7 : 89-18.

VYyebHoe rmocodue

53

I'opnenko B. A. Opranuueckas Xxumus
[DnexTpoHHBIN pecypc] : s Gakanas-
poB-610JIOTOB : yueOHOe mocobue. Y. 2
/ B. A. T'opnenko. - Mocksa : MIIT'Y,
2016. - 332 c. : . - ISBN 978-5-4263-
0212-9.

YuebHOe mocodue

9BC
«IPRbooks»

I'opnenko B. A. Opranuueckas XuMus
[DnexTpoHHBIN pecypc] : 1 Gakanas-
poB-6moJoroB : yuedHoe nocooue. Y. 1
/ B. A. T'opnenko. - Mocksa : MII'Y,
2016. - 400 c. : nn. - ISBN 978-5-4263-
0211-2.

YuebHoOe mocodue

9BC
«IPRbooks»

12.2. JlonoJiHUTEJbHAS JIMTEpaTypa M y4uyeOHble MaTepHaJabl (Ayauo-,
BH/I€OTIOCOOMS U JIP.)

e (doun Hayunoit oubamoreku TI'Y:
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Ne
n/n

bubnuorpadudueckoe onucanue

Tun (yueObHuk, yuebHOE
nocooue, yueOHo-
METOAMYECKOE TIoco0ue,
NPAaKTUKYM, ayIHO-, BH-
JIe0TI0CO0us 1 1p.)

KosmuectBo B O10-
JINOTEKE

Hla6apoB HO. C. Opranunyeckas Xu-
MUs [DNEeKTpOHHBIH pecypc] : ydeO-
auk / 0. C. Illa6apos. - N3xa. 5-e,
crep. - Cankr-IletepOypr : Jlans,
2011. - 848 c. : min. - (YueOHUKH IS
By30B. CrenuanbHasi JuTeparypa). -
ISBN 978-5-8114-1069-9.

YyeOuuk

SbC
«JIa"b»

Camywunos f. [I. PeakunonHas cro-
COOHOCTh OPraHUYECKUX COCTMHEHUIN
[DnexkTpoHHbIH pecypc] : yaueOHoe
nocobue / 5. 1. Camyunos, E. H. Ye-
pe3oBa ; Ka3aH. roc. TeXHOI. yH-T. —
Kazans, 2010. - 419 c. - ISBN 978-5-
7882-0941-8.

YyebHoe rmocodue

9BC «IPRbooks»

Hlep6una A. 3. OpraHuueckas Xu-
Mud. [OnexkTpoHHslid pecypc| : Oc-
HOBHO# Kypc : yuebnuk / A. O. Ilep-
6una, JI. . MaryceBuu. - MuHCK ;
MockBa: HoBoe 3nanme : MHOPA-
M, 2013. - 808 c.: un. (Beicmiee 00-
pazoBanue - bakamaspuar). - ISBN
978—985-475-551-9.

VueOHuk

OBbC
«ZNANIUM.COM»

Hpmmesckuit  P. B.  KsanTOBO-
XMMUYECKHE PacueTbl MEXaHU3MOB
XUMHUYECKHUX peakiuil [DIeKTpoHHbIN
pecypc] : yuyeOHO-MEeTOAMYEeCcKOoe TMO-
coomue / P. B. Ipmmeckuit, I'. T'. T'a-
pudszsHoBa, .M. XpankoBckuil. -
Kazans : KHUTY, 2012. - 88 c. -
ISBN 978-5-7882-1301-9.

VY4eOHO-METOTUUECKOE
rmocodue

9BC
«IPRbooksy

COI'TTACOBAHO

Jupextop Hay4yHOI OMONIHOTEKN

« »

20 T

MII

(noonucyv)

A.M. AcaeBa

(U.0. Pamunus)
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12.3. Ilepeyenb pecypcoB HHGOPMANMOHHO-TEJEKOMMYHHKAIMOHHOM
cetu ""UnTepHeT"

Oriental Journal Of Chemistry [DnextponHbIii pecypc]

: Hayd. xkypH. / Scientific

Publishers — Dnexrponnsrii xypuan — Uugus, 2008 — . — Peskum g0cTyna K KypHaty:
http://www.orientjchem.org/Archive.php.

BytaepoBckue coodmeHus [DaeKTpoHHBIN pecypce] : Hayd. )xypH. / OO0 «MHHOBaIM-
OHHO-M3JaTeNbCKkuii oM «byTiepoBckoe Hacneane» — Kazanp, 1999 — . — Pexxum nocry-
na K KypHany: https://butlerov.com/stat/reports/view.asp?lang=ru.

12.4. TlepeyeHb MPOrPaMMHOTI0 o0ecrieYeHust

Ne HaumenoBanmue 110 KoumnyecTBo | PexkBHU3MTHI 10r0BOpa (1aTa, HOMEP, CPOK
n/n JIMLEH3UI AelcTBHS)
1. | Windows 1398 Jorosop Ne 690 ot 19.05.2015r., cpok xeii-
CTBUSA - OECCPOUHO
2. | Office Standart 1398 Jorosop Ne 690 ot 19.05.2015r., cpok xeii-
cTBUs - 6eccpouno; JloroBop Ne 727 ot
20.07.2016r., cpok ACHCTBUSA - OECCPOUHO

12.5. Onucanue MarTepuajbHO-TEXHHYECKOW 0a3bl, HEOOXOAUMON /I
OCyIleCTBJIEHHsI 00Pa30BaTEJIBLHOI0 MpoLecca Mo AUCIUIVIMHE (MOILYJII0)

n/n

HaumenoBanue 060pyno-
BAaHHBIX Y4eOHBIX kKaOuHe-
TOB, J1aGopaTopuii, Ma-
CTEPCKHX M ApP. 00bEKTOB
AJIS1 IPOBe/ICHUS MPAKTH-
YeCKHUX M Ja00paTOpPHbIX
3aHATHI

IlepeyeHb OCHOBHOTO
o0opynoBaHust

dakTH4ecKuii aapec
y4eOHbIX KAOMHETOB,
Jiabopartopuii, Ma-
CTEPCKHX H Jp.

Ilnomanm, M’

KoaunuecTBo

MOoCagJ0YHBIX
MeCT

VYyeOHnas ayIuTOpus
JUIsl TIPOBEJECHUS 3aHs-
THW JIEKIIMOHHOTO THIIA.
VYuebHast ayauTopus
JUIsL TIPOBEJEHUS 3aHs-
TUI CEMUHApCKOTo TH-
na. YueOHas ayauTopus
JUIsL KypCOBOTO ITPOEK-
TUPOBAaHUSA  (BBIIOJHE-
HUSL KypCOBBIX paboT).
VYyeOHnas ayuTopus
JUI TIPOBENIEHUsS TpyI-
MOBBIX M WH/WBUIYyalb-
HBIX KOHCYJIbTAIHH.
VYyeOHnas ayuTOpus
JUIsL TIPOBEJCHUS 3aHs-
THM  TEKylIero KOH-
TPOJS U TPOMEKYTOU-
HOU aTTeCTaluu.

Cronbl  yyeHUYECKHE
JBYXMECTHbIE (MOHO-
0JI0KM), CTOJI Tpero-
JaBaTeNbCKUM,  CTYIN
MPEIOIaBaTeNbCKUM,
J0CKa ayJIuTOpHAas
(menoBas).

445020 Camapckas
0o01. 1. TompsarTH,
yi.  bemopycckas,
166, mo TIT Ne 19
(A-215)

()]
N
w

SN
SN

VYyeOHast ayauTopus
JUIsl TIPOBEJICHUS 3aHs-

Cronbl  yueHUYECKHE
TpeXMecTHble (MOHO-

445020 Camapckas
00n. r. Tompartw,

60,9

57
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http://www.orientjchem.org/Archive.php
https://butlerov.com/stat/reports/view.asp?lang=ru

Ne
n/n

HaumenoBanue 060pyno-
BAHHBIX Y4eOHBIX KaOuHe-
TOB, JIaGopaTopuii, Ma-
CTePCKHUX M Ip. 00beKTOB
AJS MPOBeIeHUs MPAKTH-
YeCKHUX H JIa00paTOPHBIX
3aHATHI

Ilepeyenb 0CHOBHOTO
o0opynoBaHus

dakTU4ecKnii aapec
Y4eOHBIX KAOMHETOB,
Jaboparopuii, ma-
CTEePCKUX M Ap.

ILnomanm, M

KoanuectBo

mMOCaT0OYHBIX
MeCT

THUW JIEKIIMOHHOT'O THIIA.
YueOHas ayuTOpus
JUIsl TIPOBEJCHUS 3aHs-
TUH CEMHHApCKOro TH-
na. YueOHas ayauTopus
JUIsL KypCOBOTO IPOEK-
TUPOBAaHUSA  (BBIIOJHE-
HUS KYPCOBBIX padoT).
YueOHast ayauTOpuUs
JUIsL TIPOBENICHUSI TPYII-
MOBBIX M WHAWBUIYaJlb-
HBIX KOHCYJIbTAIIHA.
VYyeOHnas ayTuTOpus
JUIsL TIPOBEJCHUS 3aHs-
TAA  TEKyIlero KOH-
TPOJS U TPOMEXKYTOU-
HOU aTTEeCTallUH.

OJIOKH), CTOJI TIpemno-
JaBaTeNbCKUM,  CTYI
MPETOIaBaTENbCKUI
J0CKa ayJuTopHas
(MemnoBas).

yi.  bemopycckas,
165, mo TII Ne 24
(A-307)

KomnbroTepHslil  Kiacc.
YueOHast ayaUTOpUS
JUIl TIPOBEJCHMsS 3aHs-
THUW JIEKIIMOHHOTO THIIA.
VYyebHast ayauTopus
JUIsL TIPOBEJCHUS 3aHs-
TUI CEMUHApCKOro TH-
na. YueOHas ayauTopus
JUIs TpoBeseHus Jabo-
paTOpHBIX pabor.
VYuebHast ayauTopus
JUIsL KypCOBOTO IPOEK-
TUPOBAaHUSA  (BBIIOJHE-
HUSL KYpCOBBIX paboT).
VYyeOHnas ayuTOpUs
JUI TIPOBENIEHUsS TpyI-
MOBBIX M WH/WBUIYalb-
HBIX KOHCYJIbTaIHi
VYyeOHnas ayuTOpus
JUIs TIPOBEJCHMS 3aHs-
THA  TEKylIero KOH-
TPOJS U TPOMEKYTOU-
HOU aTTeCTal1u.

IlepenocHoi
Top, O9KkpaH, CToJbI
YUYEHHUYECKHE, CTOJ
MPEIOaBaTENbCKUM,

CTyJbsl, JOCKa ayau-
TOpHass (MapkepHas),
IIK ¢ BBIXOZOM B CETH
HNHuTtepHer

MPOEK-

445020 Camapckas
00n. r. Tomparru,
yi.  bemopycckas,
16-B, o TIT Ne 41
(YJIK-314)

74,3

21

KoMnbrorepHsiii  Kiacc.
[Tomemmenue s camo-
CTOATENbHOM  paboTHI.
VYyeOHast ayauToOpuUs
JUI TIPOBEJICHHS 3aHs-
TUI CEMUHApCKOro TH-

Cronel  yueHHueckue,
CTyJIbs YYEHUYECKHUE,
[IK ¢ BBIXOAOM B CETH
HNHurtepHer

445020 Camapckas
001. 1. TompATTH,
yi.  bemopycckas,
14, no3zunusa no TI1
Ne 48, 4 srax (I'-
401)

84,8

16
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Ne
n/n

HaumenoBanue 060pyno-
BAHHBIX Y4eOHBIX KaOUHe-
TOB, J1a0opaTopuii, Ma-
CTePCKHUX M Ip. 00beKTOB
AJI51 IPOBe/IeHUs MPAKTH-
YeCKHUX H JIa00paTOPHBIX
3aHATHI

Ilepeyenb 0CHOBHOTO
o0opynoBaHus

dakTU4ecKnii aapec
Y4eOHBIX KAOMHETOB,
Jaboparopuii, ma-
CTEePCKUX M Ap.

ILnomanm, M

KoanuectBo

MOCAT0OYHBIX

MecT

na. YueOHas ayauTopus
IUIsL KYpCOBOTO IPOEK-
TUPOBAaHUS  (BBIIOJHE-
HUS KYPCOBBIX padoT).
YueOHast ayauTOpus
JUIsL TIPOBENICHUSI TPYII-
NOBBIX M WHAWBUIYaIIb-
HBIX KOHCYJIbTAIIHA.
YueOHast ayauTOpuUs
JUIsL TIPOBEJCHUS 3aHs-
THM  TEKylIero KOH-
TPOJS U TPOMEXKYTOU-
HOMU aTTeCTalUH.

o1




