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Cemectp 3
dopmMa KOHTPOJIA | DK3aMEH Hroro

Bua zansaruii

Jlexun 4 4
JlabopaTopHbie 4 4
[IpaxkTrueckue - -
PykoBOJCTBO: KypcoBble paboThl (poekThi) / PT'P - -
ITpoMexxyTodHast aTTeCTAIHS 0,35 0,35
KonraktHas pabora 8,35 8,35
CaMocTosTenbpHas paboTa 199 199
KonTpomib 8,65 8,65
Hroro 216 216
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JIOLIEHT, K.X.H., Bapakuna E.B.

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

noueHt, bynes A.C.
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PenienzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

OtcyTcTBYET

Penensent

(OoavicHOCmb, yueHoe 36anue, cmenensb, Pamunus U.0.)

Pabouas mporpamma qucuMIUIMHEI cocTaBieHa Ha ocHoBaHuu OI'OC BO u yuebHOTrO miiana
HAIpaBJICHUS TTOATOTOBKU
18.03.02 Buepro- u pecypcocbdeperaronue mporecchl B XUMUYECKOW TEXHOIOTHH, He(DTeXUMUH U
OMOTEXHOJIOTHHI

Cpok neiicTBusl padoueil mporpaMMsbl AMCUMILIMHBI 10 «31» aBrycra 2026 r.

COI'JTACOBAHO
3aBeayroniuii kKadenpoit «XumMudeckasi TEXHOJOTUS U PECYPCOCOEPEKEHUEY

«_» 20 T. M.B. KpasnoBa
(noonucy) (U.0. Damunus)

YTBEPXIEHO

Ha 3acenannu neHTpa MEIUIIMHCKON XUMUN

(mpotokon 3acemanust Ne 1 ot «31» aBrycra 2020 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Jate (dyHIaMeHTaNbHBIC MPEACTABICHUS O (U3UKO-XMMHUYECKUX CBOMCTBAX OCHOBHBIX
KJIACCOB OPraHMYECKUX COCAMHEHUN C TMO3UIHUU COBPEMEHHOW TEOPUU CTPOCHUS XMUMHYECKUX
COCIUHEHUN.

2. Mecto nucuuminnsl B ctpykrype OITIOII BO

JIMCIUTUIMHBI ¥ IPAKTUKH, HA OCBOGHUH KOTOPBIX 0a3upyeTcs AaHHas TucHuIuInHa: «O0mas
Y HEOpPraHW4ecKasi XUMUs», «BpIciias MaTeMaTHKa.

JIMCUMTUIMHBL ¥ TIPAKTHKH, JJIS1 KOTOPBIX OCBOCHUE AHHOW IUCIMILIMHBI HEOOXOAMMO Kak
MpeIIecTBYIOIee: «AHATUTUYECKAsS XUMUS U (PU3UKO-XUMUYECKUE METO/bI aHaIn3a», «XUMHS U
TEXHOJIOTHSI OpPraHMYecKuX BemecTB», «TexHomorus mnepepadOTKM W YTHIM3ALMM OTXOJ0BY,
«I[Ipou3BojcTBEHHAs MpaKTHKa (HAy4YHO-UCCIIen0oBaTeNbcKas paboTa)», «[loaroroBka Kk mpouenype
3aIUTHI M 3aIIUTa BBITYCKHON KBATU()UKAMOHHONW PaOOTHI.

3. Iliianupyemblie pe3yJibTaThl 00y4eHUs1

dopmMupyemsbie U

NHaukaTopbl JOCTHKEHUAS

peaKkuuii, TPOUCXOIAIINX

XHUMHUYCCKUX DJIICMCHTOB,
COCIMHEHUH, BEIIECTB U
MaTepHaioB

CBOMCTBA Pa3IMYHBIX KJIACCOB

KOHTPOJIHpYeMble . I[Inanupyemble pe3yJibTaThI
POTHPY KOMIeTeH Ui Py pesy
KOMIIeTeHIINH o0yueHust
(Ko 1 HAUMEHOBAHUE)

(K0J1 1 HAUMEHOBaHUE)

OIIK-1 Crnoco6en | OIIK-1.2. 3Haer OCHOBBI | 3HaTh: CIOCOOBI TOJYYEHHUS U
u3y4yaTh, aHAJIM3UPOBATh, | KIACCU(PUKALIMM  OPraHMYECKUX | XMMUYECKHE CBOMCTBA OCHOBHBIX
HCII0JIb30BATh COEIMHEHMH, CTpPOEHHE, CIIOCOObI | KJIaccoB OpPTraHUYeCKUX
MEXaHU3Mbl XUMUYECKUX | MOJIyYEHUsI U XUMHUYECKHE | COETUHEHUH; 3aKOHOMEPHOCTH

CTPOCHUA BCUICCTBA, NPOTCKAHUA

B TE€XHOJIOTMYECKHUX | OPraHMUYECKUX COEJIMHEHUH, | peakuuii ¥ MeXaHU3MBbl peakluil
mporeccax U | OCHOBHbBIE MEXaHU3MBI | KaK OCHOBY TUISt
OKPY>KaroILEM MUDE, | IPOTEKAHUS OpPraHUYECKUX | IIEJIEHAIIPABIEHHOTO
OCHOBBIBAsSICh Ha 3HAHUSIX | pEaKLuil. OpPraHUYeCcKOro CUHTE3a

O CTPOCHMM BEUIECTBA, YMmers: IIPOrHO3UPOBATh
IPUPOE  XUMHUYECKOU BO3MOXHBIE MYyTH M YCJIOBHUSA
CBSA3M M  CBOMCTBax npeoOpa3oBaHus

Pa3IUYHbBIX KJIaCCOB (YHKIIMOHATBHBIX TPYII B X0

XHUMHYSCKOMN pCaKknuunmn

Bnagers: MeTogamu o6paboTku 1
a”Hamsa pe3ynbTaTOB
IKCTIEPUMEHTOB




4. CTpyKTYpa U cofepKaHue JUCHUILIHHBI

®opMbl TEKYLIEr0

Bun HaumeHoBaHuMe TeM 3aHATHI Oo0nbem, KOHTPOIA
Mopnyas (pa3aean) . . Cemectp Bbaanel | HHTEpaKkTUB, 4. (HAMMEHOBaHUE
y4eOHoii padoThI (yuedoHoOl padoTHI) u,
OLICHOYHOI'0
cpeacTBa)
Monyns 1. JIex OCHOBHBIE TOHSITUSI OPTaHUYECKOM 3 2 - - -
xumud. CTpOCHUE OPraHUYECKIX
COoeAMHEHU . DIeKTPOHHbIE 3P PEKTHI.
J1a0 Croco05b! BBIAEIECHUS U OUYUCTKH 3 4 - - OTueT 1o
OpPTaHUYECKUX BEUICCTB nabopaTopHOi
pabore
Cp OcCHOBHbIE IOHATUS OPraHUYECKOMN 3 17 - - -
xumuu. CTpoeHue OpraHuyecKux
COeAMHEHUH. DIEKTPOHHBIE P PEKTHI.
Cp Teopus KHCITOTHO-OCHOBHOTO 3 14 - - -
B3aUMOJICHCTBUS
Cp Anxansl. [{uknoankaHsl. 3 14 - - -
Jlex ATKEeHBI. 3 2 - - -
Cp ATKEHBI. 3 14 - - -
Cp ANKUHBI 3 14 - - -




®opMbl TEKYLIEr0

. KOHTPOJIst
Bun HanMeHoBanue TeM 3aHATHH Oo0nemMm,
Mopnyas (pa3aeon) . . Cemectp Bbaanel | HHTEpaKkTUB, 4. (HAMMEHOBaHUE
y4eOHoii padoThI (yuedoHO¥ padoTHI) u,
OLICHOYHOI'0
cpeacTBa)
Cp AJIKagyeHsl 3 14 - - -
Cp Peaknuu anudarnyeckoro 3 14 - - -
HYKJICO(PUIHHOTO 3aMeIEeHUS
Cp l"ayorenankaHbl 3 14 - - -
Cp ApomaTH4ecKue COCTUHCHHS. 3 14 - - -
ApOMaTU4HOCTb.
Cp DnexkTpoPuIbHOE apOMaTHUECKOE 3 14 - - -
3aMerIeHne
Cp HyxneodpunsHoe apomaTudeckoe 3 14 - - -
3aMelieHue
Cp Cnuptsl 3 14 - - -
Cp [IpocTeie 3¢upbl U AMOKCUIBL. 3 14 - - -
Cp DeHoIbl 3 14 - - -




®opMbl TEKYLIEr0

. KOHTPOJIS
Bun HanMeHoBanue TeM 3aHATHH Oo0nemMm,
Mopnyas (pa3aeon) . . Cemectp Bbaanel | HHTEpaKkTUB, 4. (HAMMEHOBaHUE
y4eOHoii padoThI (yuedoHO¥ padoTHI) u,
OLI€HOYHOI0
cpeacTBa)
KoHnTtposb [ToaroroBka K 3K3amMeHy 3 8,65 - - Bormpocs k
pk3ameny Ne 1-60
ITA [TpoMexyTouHast aTTecTanus (3K3aMeH) 3 0,35 - - Bormpocs k
bk3ameny Ne 1-60
Hroro:; 216 -




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

[lpu peanu3zanyu JUCHUTUIMHBI HUCIOJIB3YETCS TEXHOJOTHS TPAIUIIMOHHOTO OOy4YCHHS —
opranm3aus yaeoHoro npoiecca B By3e. K popmam 00ydeHHst OTHOCATCS JCKIIUU U TA00OpaTOPHBIE
3aHATHS, & TAKKE CAMOCTOsTeNbHas paboTa. Ha Jeknusx ucnoiabp3yroTcs HATJISIHBIE U CIIOBECHBIC
METOAbI 06Y‘ICHI/I$I, Ha na6opaTopHHx 3aHATUAX — HATJIAAHBIC, CJIOBCCHBIC U MTPAKTUYCCKUC MCTOBI.
OreHMBaHUE 3HAHUHN CTYICHTOB IIPOM3BOIUTCS 10 OAJUTBHO-PEHTHHIOBOM CUCTEME.

JIaGopaTopHbie pabOTHl MPOBOAATCS B (hOpME SKCHEPHUMEHTOB B Jaboparopuu. Dopma
TEKYIIET0 KOHTPOJIS — OTYET 110 JabopaTopHOii pabdoTe.

6. Meronuyeckue yKa3aHus M0 OCBOECHHIO U CIUTIIHHbBI
Metoanyeckne yka3aHus K BBIITOJIHEHHIO Ja00opaToOpHBIX padoT
JladopaTopnasi padora Ne 1: Crioco0bl BblleJIeHUSA 1 OUYUCTKH OPraHUYeCKHX BellecTB

Yacts 1. [IEPEKPUCTAJIJIU3ALINS BEH30MHOU KUCJIOTBI
B crakane eMkocTbio 50 MJ1 HarpeBarOT YKa3aHHOE KOJIMUYECTBO 3arpsi3HEHHON OEH30MHOM KUCIIOThI
¥ HEOOJTBIIIOE KOJTMYECTBO (OKOJIO 5 MIT) paCTBOPHUTEIIS COTJIACHO HOMepY BapuaHTa. Eciu 6eH30liHas
KHACJIOTa TpU 3aKUIaHUM HE pacTBOPSETCs, TO J0OaBIAIOT elle HeOOJIbIIoEe KOJIUYECTBO
pacTBOPUTEIIS U CHOBA HArPEBAIOT JJO KUIIEHHUS.
[Tocre pacTBOpeHUs TPOBOAAT ropsyee GpuibTpoBanue. /i 3Toro B koinly IpiaeHMenepa eMKOCTbIO
35 — 50 M1 HanuBarOT 2 — 3 MJT BOJIBI TaK, YTOOBI OHA TOJTHOCTHIO MOKPHIBAJa THO KOJIOBI, HETIJIOTHO
BCTABJIAIOT KOHUYECKYIO BOPOHKY CO CKJIaq4aThiM (DPMIITPOM U HAarpeBaroT BoAy 110 kumneHus. [locne
TOT0, KaK Iapbl PACTBOPUTEIIS HATPEIOT BOPOHKY, Ha (GMIIBTP HATMBAIOT TOPSYUN pacTBOp OCH30MHON
KHCIIOTBI.
OuIbTpaT OXJaXKJa0T. BelnaBine KpucTaibl OT(QUIBTPOBBIBAIOT, CYIIAT HA BO3/1YX€, ONPEIEISIOT
BBIXO/JI M TEMIIepaTypy MJIaBJIeHUsI OEH30MHOMN KHCIOTHI.

TaOnuia BapuaHTOB

Macca PacTBoputens
Bapuant Ne | Gen3zoitHoM OTUIIOBBIN
Bonma
KHUCJIOTEI, T CIUPT

1 2 9 1
2 3 8 2
3 4 7 3
4 2 8 2
5 3 7 3
6 4 9 1
7 2 7 3
8 3 9 1
9 4 8 2

Yacts 2. PABJIEJIEHUE CMECU 'EKCAH-TOJIYOJI
Onvim 1

B kpyrnogonHyio koia0y eMKocThbio 250 MJI MOMECTUTh yKa3aHHOE IpernojaBaTesieM KOJU4YEeCTBO
reKkcaHa M TOJyoja, a Takke Kycouku (ap(opoBbIX KHUMATWIBHUKOB. CoOpaTh YCTaHOBKY MJIs
pocTOi neperoHku (puc. 1). BKIIIOUNTE 3JIEKTPOIITUTKY, TOBECTH J10 KUTIEHUS, OTOMPaTh (hpaKiun
JUCTUJIIATA B MEpHBIE IUIHHAPHI 110 5 Mt (15 po0), Beskuii pa3 GUKCUPYIO TeMIepaTypy Havyajia u
OKOH4YaHus oTOopa ¢pakuuu B Tabauie 1. [To momyuyeHHBIM AJaHHBIM TOCTPOUTH KPUBYIO Pa3TOHKU
B KOOpAMHATaxX «reMieparypa — o0beM ¢pakiun». Onpenenuts Moka3aTelb MPEJIOMICHUS U
OLIEHUTh CTETIEHb €€ YUCTOTBHI.

Onoim 2



[Tony4yennsie B ombiTe 1 (ppakiuy BHOBb OOBEIMHUTH B TOH K€ MEPErOHHOW Koibe, 100aBUTH
HECKOJIPKO KYCOYKOB KHISITWIBHUKOB, COOpaTh YCTaHOBKY JUIS (PAKIMOHHON IEPErOHKU C
ucrnoib3oBaHueM paeduiermaropa (puc. 2). JloBecTr cMmech 10 KHUIEHUs, aHAIOTMYHO OMBITY 1
otoupate ¢pakiuuu TUCTIILIATA. [locTpouTh KpHBYIO pasroHKH. OIEHHUTHh CTENEeHb YHUCTOTHI 110
MOKA3aTeJIo MPEIOMIICHHS.

Tabmuna 1
Ommit 1 OmplT 2
Howmep
bpaxin T. Ha4. T. KOH. o2 T. HaY. T. KOH. 120
D
K., °C Kui., °C KL, °C e

1. Kakue puznueckre KOHCTAHTBI XapaKTEPHBI IS )KUJKUX OPTaHUYECKUX BEIECTB?
2. Kakue ¢pu3nueckrue KOHCTAaHTbI XapaKTePHBI 111 TBEPABIX OPraHUYECKUX BEIeCTB?

Puc.1. Cxema ycTaHOBKU JJIs1 IPOCTON MEPETOHKU

Puc.2. Cxema yctaHoBKU A5 (PpaKIMOHHOMN MEPEroHKU

KoHTpoJsbHbBIE BONIPOCHI:

3. Uro Takoe TeMmIiepaTypa IUIaBIEHUs, TeMmIilepaTypa kuneHus? Kak omnpenenstorcs TaHHbBIE

oKa3arenun?

4. HazoBuTe METOIbI ONIPEAEIICHUS INIOTHOCTH BEIIECTB.

5. Uro Takoe mokasarenb mpenomiieHus? Jlis 4ero M Kak UCMonb3yeTcs 3Ta BenuumHa? Ha yem
OCHOBaH METOJ] pepakToMeTpun?

6. OT uero 3aBUCHUT 3HAYEHUE NTOKA3ATENSA IPETOMIICHUS?
7. Kak BBECTH TEMIIEPATYPHYIO MOMPABKY K MOKA3aTEII0 MPEIIOMIICHHS?
8. HazoBute TpeGoBaHus, NpeIbsIBIIEMbIe K PACTBOPUTEIIO /IS IEPEKPUCTAIUIA3ZALINH.

9. B uem pa3nuums KpUCTAJUIN3AaLUU U BO3TOHKU. HazoBuTe npenmyIecTBa 1 HEAOCTATKU METO/I0B.
10. Kak mpoBOAAT NEpEKpUCTAIUIM3ALMIO CMOJIUCTBIX OKpAIIEHHBIX BEIIECTB?



11. B yem 3axitoyaercst MeTo1 (ppaKIIMOHUPOBAHHOM KPUCTAIITN3AIIUH?

12. PacTtBOpuMOCTb BemiecTBa. B kKakux eIMHMIIAX €€ BhIpakaroT?

13. Ha ueM ocHOBaH MeToJ1 AKcTpakuu? Kakne BUIbl SKCTpakuu Bbl 3HaeTe? B uemM ux cylmHoCTb
(xpaTK0)?

14. TexHuka OKCTpakIMH BOJHBIX pPAacCTBOPOB. 3akoH pacnpexaeneHus. KoaddummeHnt
pacnpezenenus. Mcnonaps3zyemble pacTBOPUTENH JUIsl SKCTPAKIIMKA BOAHBIX PACTBOPOB.

15. Ilpuem BeicanuBanus. [loyemMy 3KCTpAKIUIO JIydllle IPOBOANUTH B HECKOJIBKO TPUEMOB?

16. Bunel u cnocoObl meperoHkd. B Kakux ciyyasx HPUMEHSIOT MEPEroHKY MpH arMochepHOM
JIaBJICHUU, IPU YMEHBILIEHHOM JIaBJIEHUU (B BaKyyMe€) U C BOASHBIM napoM. [Touemy?

17. IlpuHumn paboThl M yCTPOHCTBO IIEPETOHHOI0 NMPUOOpPa IPU aTMOCHEPHOM JABICHUH.

18. [IpuHUMT paboTHl M yCTPOHCTBO MEPETOHHOTO MPHUOOPa C BOASHBIM MApOM.

19. Jlsis yero ucnonb3yroT AedaermMatop npu GpakiimoHHOW meperonke?

20. Yrto Takoe azeoTrporinbie cmecu? Kakue cymecTByOT METOIbI UX pa3eicHus?

CaMocrosiTenbHasi paboTa — 3TO COBOKYIHOCTb BCEH CaMOCTOSITENIbHOM JESITEIbHOCTU
CTYACHTOB, KaKk B y4eOHOH ayJUTOpUH, TaK M BHE €€, B KOHTAaKTe C IpernojaBaTeleM M B €ro
OTCYTCTBHH.

CamocrosTenbHas paboTa pean3yercs:

-HETIOCPEJCTBEHHO B MTPOLIECCE AYAUTOPHBIX 3aHATHII.

-B KOHTAaKTe C IperojaBareieM BHE paMOK paclMCcaHus — KOHCYIbTALUHU [0 YY€OHBIM BOIIpOCaM
Y TIPY BBIIOJTHEHUM TBOPUYECKUX M UHIUBUAYAIbHbBIX 3a1aHUH.

-B BUJIE BHEAYTUTOPHOI caMOCTOATENbHOI paboThI.
CamocrosiTenbHass pa0oTa CTYACHTOB IMpearnojaraer 0ojee yriiy0JIeHHOE OCBOCHHUE MaTepualia
71a00paTOPHBIX 3aHATHH, OT/AEIbHBIX BOIIPOCOB MaTepHalla Kypca, BBIHOCUMBIX Ha CAMOCTOSITENIHOE
U3y4YeHHE, a TaKKe TBOPYECKUX 3aJaHMil, CBS3aHHBIX C 0Opa3oBaTeNbHOM W Hay4yHOH
HCCJIE0BATEIBCKOM NEATEIbHOCTBIO.
IleneBble HanpaBIEHUS CAMOCTOATEILHONU PabOThI CTYJEHTOB:

1. [ns oBnaneHus u yriiyOJeHUs 3HAHUI:
- KOHCIIEKTUPOBAHHE TEKCTA;
- COCTaBJICHUE Te3aypyca;
- 03HaKOMJICHHE C HOpPMaTUBHBIMU JJOKYMEHTaMU;
- CO3/1aHUE NIPE3CHTALUH.

2. Jlns 3aKperyieHus 3HAaHMMA:
- paboTa Cc KOHCIIEKTOM JIEKLIUH;
- MOBTOpPHAs paboTa ¢ y4eOHBIM MaTEpPHAIIOM;
- COCTaBJICHHUE IIJIaHA OTBETA;
- COCTaBJICHHUE PA3TMYHBIX TAOJIHII.

3. Jlns cucreMaTu3anuy yaeOHOTo MaTepuaa:
- MIOATOTOBKA OTBETOB HAa KOHTPOJIHHBIE BOIIPOCHI;
- MOJITOTOBKA COOOIIEeHMsI, TOKIaaa, pedepara;
- TECTUPOBAHUE;
- COCTABJICHNEC MHCTPYKIUU U ITaMATKH.

4. Jlns popMupoBaHUS MPAKTUUECKUX U MPOPECCUOHANBHBIX YMEHHH.
- peleHue 3a7a4 ¥ ynpaxHeHul 1o oopasiy;

- pellleHre CUTYaTUBHBIX U MPOEeCCHOHANTbHBIX 3a/1a4;

CpenctBa o0y4yeHUs:



- TUJIaKTUYECKHUE CPEACTBA, KOTOPHIE MOTYT ObITh HCTOYHUKOM CAMOCTOSITEILHOTO MPUOOPETEHHS
3HAaHUM (IIEPBOMCTOYHUKHU, JOKYMEHTHI, COOPHUKHM 3a/ad W YNPaKHEHUH, *KypHalbl M Ta3eTsl,
yueOHble (PUITBMBI, KApTHI, TAOJIHUIIBI);

- TEXHUYECKUE CpeJCTBA, IPU TOMOLIM KOTOPbIX HpeAbsABIseTcd ydeOHas HHGOpMAaIMs
(KOMIIBIOTEPBI, ayIUO0 - BUACOTEXHHKA);

- CPEACTBAa, KOTOPBIE MCIOJIB3YIOT JUIsl PYKOBOJCTBA CAaMOCTOSATEJIBHOM JEATENbHOCTBIO CTYAECHTOB
(MHCTPYKTHBHO - METOAMYECKUE yKa3aHHs, KAPTOUKU ¢ JU(PPEepeHIIMPOBAHHBIMU 3aJaHUSIMU IS
OpraHu3alii HMHIAMBHUIYalbHONH M IpYyNIIOBON pabOThl, KAPTOUKU C AJITOPUTMAMM BBINOIHEHUS
3a/1aHui).

7. OueHOYHBIE CPEICTBA

7.1. IlacnopT OLIEHOYHBIX CPEACTB

Cemectp Kox koHTpOIMpYyemMoii KOMIIeTeHIM U HaumeHoBaHue
(n1u ee yacTu) OLICHOYHOI0 CPeACTBA
1 OIIK-1.2 OTuer no naboparopHoii paboTe
Bormpocsl k 3k3aMeny

7.2. TunoBble 3aJaHUS] M1 HHbIE MAaTePUAJIbl, HEO0XOAMMBbIE IJIfl TEKYIero KOHTPOJIsI

7.2.1. KOMILIEKT 0TY€TOB 10 JIA00PATOPHBLIM padoTam
(HaumeHoBaHUE OYEHOUHO20 CPedCmea)

®dopma oTyera no JadopaTopHoii padore



MUWHUCTEPCTBO OFPA30OBAHUA U HAYKU PO
benepaapHOE TOCYJAPCTBEHHOE OIOKETHOE 0011Ie00pa3oBaTeILHOE
yUPEKIECHUE BBICIIETO 00pa30BaHuUs
«TONBATTUHCKUN TOCYTAPCTBEHHBIN YHUBEPCUTET

JABOPATOPHBIN )KYPHAJI
CtyneHnr:
I'pynna:
JlucuuruinHa: Opranuueckasi XuMHus
IIpenonoBarens:

Tonwsartu, 20



OTMETKA O OTMETKA O OTMETKA O
nonycke K JIP BBINIOJTHEHU U 3amure JIP
JIP
JlaTa « » 20 T
JIABOPATOPHAS PABOTA

YpaBHEHHS U CXEMBI PEAKIUI

CTGXI/IOMCTpI/IIIeCKI/Ie JaHHBIC

No

MW




XO/1 PABOTEI

KoncTanTel 1 uneHTruduKanuy npoayKra:




MEXAHW3MbI PEAKIINIA

BbIBO/IbI




7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA
JAUCHMILTUHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 3
Ne i/m
Bomnpocel Kk 3xk3aMeny

1 [Tonatne 00 ONTHYECKOW AaKTUBHOCTM M XHUPAIHHOCTH Ha MpPUMEPE OPraHUYECKUX
COEIMHEHHI C OTHUM aCUMMETPUYECKUM aTOMOM yriepoja. [lonstue 06 sHaHTHOMEpPAX
u pauemMarax. R,S-HomeHknarypa.

2 ITpoekmonHnsie popmynsl Puiiepa U npaBuiia UX UCoNb30BaHusA. CoeUHEHMs ¢ ABYMS
XHpaIbHBIMU IeHTpaMu. [loHsITHE 0 AMacTepeoMepax, Me30-, TPeo- ¥ IPUTPO- popmax.

3 Metoasl  cuHTE3a  alKaHOB M3 QJIKEHOB,  alKMHOB,  aJIKUJITaJOTCHHUJIOB,
METAJJIOOPraHUYECKUX COEIMHEHUN, aJIbJIETHJI0B, KETOHOB U KAPOOHOBBIX KUCIIOT.

4 Kondopmanuu stana, 6yrana, npoekironHsie Gopmynsl HpromeHa.

5 XUMUYECKUE CBOWCTBA AJKAHOB. | aJlor€eHMpOBaHHE AQJIKAHOB. MEXaHU3M pPEaKLIHH.
PeruonarnpaBieHHOCTb raJIoreHUPOBAHUS Pa3BETBIECHHBIX AJIKaHOB.
CynbdoxiopupoBanne ajakaHoB. TepMUYECKHA U KaTATUTHUSCKUN KPEKUHT.

6 OTHOCHUTENBHBIN Psiji CTAOMIBHOCTU AJIKUIIBHBIX PAJUKAIIOB.

7 [Ipupona ABOIHOI CBsI3U B alnKeHaX. | eomeTpuyeckas U30Mepus aaKkeHOB (LUC-, TPaHC- U
Z-, E-HomeHnknatypa). Pan cTaOuiabHOCTM alKEHOB, BBIBEJACHHBI Ha OCHOBE TEILIOT
THJIPUPOBAHUS.

8 MeToapl CHUHTE3a aJIKEHOB W3 AIKWITAIOIeHUJOB U crnupToB. (CTepeocesneKTUBHOE
BOCCTaHOBNIeHHE aikuHOB. Peakuum ['opmana, Burtura m XopHepa (Ha mnpumepe
WCIOJIb30BaHUSl TPUATHIIOBOrO 3¢upa (HochoHYKCYyCHONH KHUCIOTHI). ['eTeporeHHoe u
TOMOT€HHO€E T'MAPUPOBAHNE AJIKEHOB, BOCCTAHOBIEHUE TUUMUIOM.

9 ['uipupoBaHue aJKeHOB U AJIKMHOB.

10 I'mppobopupoBanne  ankeHoB.  MexanusMm u  crepeoxumus.  CeneKkTUBHBbIC
rUIpoOOPUPYIOLITUE AT€HTHI.

11 CuHTe3 anKaHOB, CHMPTOB, AJKWITAIOI€HUIOB C IOMOIIBIO OOPOOPraHUYECKUX
coequHeHni. ['napobopupoBaHue aTKUHOB U MIPEBPALLEHUE aTKEHUIOOPaHOB B aIKEHBI U
KapOOHWJIbHBIE COEIMHEHMS.

12 OnexkTpouiabHOE MNPHUCOEAMHEHHE K aJKeHaM TajJoreHOB, TIallor€HOBOJIOPO/IOB.
Mexanusm peakuuu. CTEpeoOXMMHsI U PETMOCENEKTUBHOCTD NpucoequHenus. [Ipasuio
MapkoBHHKOBA. Peakinu conpshkeHHOTro NpucoeInHeHus. [ uaparanys aakeHoB.

13 I'mapokcuMepKkypUpOBaHME QJIKEHOB KaK METOJ CHHTE3a CIHUPTOB (MEXaHU3M U
CTepeOXHUMHs).  CUH-I MAPOKCHUIMpPOBAaHME  AJIKEHOB  JO0  JAWOJIOB.  PeareHThl
I'MIPOKCHIINPOBAaHUs. MeXaHU3M CHH-THJIPOKCHINPOBAHUSI.

14 ONOKCUANPOBAHUE AJTKEHOB NepKUciIoTaMu. KUCIOTHBIN U OCHOBHOM KaTajau3 THAPOIN3a
AMOKCUJIOB (OKCHPAHOB).

15 O30HONMM3 ankeHoB. MexaHu3M 030HOIM3a. OKHUCIUTEIBHOE M BOCCTAHOBUTEIBHOE
pacilerieHre 030H110B B OPraHUYECKOM CHHTE3E.

16 PagukaneHble peakiuy aikeHoB. [Ipucoeaunenue 6poMUCTOr0 BOAOPOAA, CEPOBOIOPOIA
Y THOJIOB 110 KPATHOM CBSI3M (MEXAHU3M).

17 AnnunpHoe rajoreHuposanue 1o [urnepy. Mexanusm peakuuu.

18 I'uapoGopupoBaHue ajaKEeHOB, peruocHeruUUecKre THAPOOOPUPYIOIIUE AareHThl H
CHHTE3 JIKAHOB, CIIUPTOB U AJIKMJITAJIOTC€HHUJOB HA OCHOBE aJIKWIOOpPAHOB.

19 KapOenb1. MeTonbl TeHepannu KapOeHOB M AUTaioKapOeHOB. CTPOCHHE CHUHTIICTHBIX U
TpUIUIETHBIX ~KapOeHoB. Ilpucoenunenne kapbeHoB K ankeHaMm. CTepeoxuMus
MIPUCOCANHEHHUS.




20

AnkanueHpl. MeTOoIbl CHHTE3a COTPSDKCHHBIX TUCHOB.

21

Kpocc-coueranue, kak meton cunresa 1,3-11eHOB.

22

Crpoenue Oyraamena-1,3, compsbkeHue TBOWHBIX cBs3ed. 1,2 u 1,4- mpucoenuHeHUe
ANEKTPODUIBHBIX areHTOB K 1,3-1reHaM.

23

AnnmunpHoe Y4aCTHC, aJIUINJI-KATHOH.

24

[ToHsATHE 0 KHHETHYECKOM M TEPMOJUHAMUYECKOM KOHTPOJIC PEaKIuit
NMEeKTPOPUIBHOTO TpucoearnHeHus K 1,3- nueHam. CpaBHEHHE CBOWCTB M CTPOCHHS
ajieHa v 1,3-11eHoB.

25

Peakmus 1,3-nmuenoB ¢ ankenamu (peakiust Junbca-Anbaepa). O6macTe MpUMEHEHHS U
crepeoxuMust peakiuu. CHHTE3 OWIMKIMYECKUX WU TOJUIUKINYCCKHX COSAMHCHHN C
noMounpo peakiuil Junsca-Anpaepa. {luknonpucoeguHeHHE AJIKUHOB U 1,3-1MEHOB.

26

[Ipupona TpoitHOM CBA3U. MeTO bl CUHTE3a aJIKMHOB.

27

OnexrpoduiabHOE IPUCOEIUHEHNE K AJIKWHAM. ["asnorennpoBanue u
TUIPOTATIOreHUPOBAHKE ATKUHOB. MexXaHu3M U CTepeoXuMus peakuuu. BoccranoBneHnue
QJIKWHOB JI0 1IMC- ¥ TPAHC- aJIKeHOB. [ maparanus aJKuHOB.

28

CpaBHEeHHE PEAKIMOHHONW CIIOCOOHOCTH QJIKMHOB U  allKeHOB B  PEaKLUAX
ANEKTPOGUITBHOTO IPUCOCTUHCHUS.

29

CH kucnoTHOCTH ajJKWHOB-1. HOJIy‘IeHI/IC JIUTUCBLIX, HATPHUCBLIX, MAIrHUCBBIX U MCIHbIX
ITPOU3BOJHBIX ajnKuHOB- 1. X MNPUMCHCHHUC NJIsI CHHTC3a BBICIIUX aJIKWHOB.

30

Konpencanus ankuHOB-1 ¢ ampaermmamu U keroHamu no Pasopckomy. [lomyuenue
NpONaprujioBoro cnupra u OyruH-2-guona-1,4 mo Penme. AneruieH-ajieHOBas
neperpynnupoBka. CMmenieHre TpoiHOH CBsI3U B KOHIIEBOE MOJI0KEHUE aJIKUHA.

31

OxucnureapHas KOHACHCAIWA TCPMUHAJIBHBIX AJIKHMHOB B MNPUCYTCTBHUU couleit MEOU.
Kpocc-coueranue apoMaTuyecKkux MOANPOU3BOJHBIX C aleTHiIeHnaaMu Menu. (Peakius
CoHoracupsl 6€3 MEXaHU3MA).

32

Knaccupukanus MexaHM3MOB HYKJIEO(QWIBHOTO 3aMEIIEHUs Y HACBHIIEHHOI'O aToMa
yraepoaa (SN1- u SN2-mexanu3msbl). OCHOBHBIE XapaKTEPUCTUKU OUMOJIEKYJIIPHOTO U
MOHOMOJIEKYJISIPHOTO MeXaHH3Ma. 3aBUCUMOCTh MEXaHU3Ma pPEeaKkIMH OT CTPYKTYPHBIX
(GakTOpoB B HUCXOAHOM coequHeHHU. [loHsATHE HYKICODUIBHOCTH H  (HaKTOPHI,
OIpeJIeNIAIoNe HYKJICO(PHIBHOCTb.

33

Ponb pactBoputens B SN1- nu SN2-nponeccax.

34

Peaknuun wykneoduinbHOro 3amenieHuss SN2- Tuma, NMpuUMepbl peakinuil (MoydeHue
aMUHOB, HHUTPWIOB, 3(GUPOB KapOOHOBBIX KHUCIOT, MPOCTHIX 3PHUPOB, THOIDUPOB,
IKUITAJIOTCHHUIOB, HUTPOCOSUHEHUN U JPYTHX KJIACCOB OPTaHUYECKUX COCAMHEHUM).

35

Kunetnka n crepeoxumusi SN2- peakuuii. BiusHue ctpoeHus pagukana v yxoJsiien
rpynnbl UCXOJHOTO cyOcTpara Ha CKOpocTh peakuuu. [loHsTHE O HYyKI€O(UIBHOCTH
peareHTa U (aKTOPBI, ONPEIEISAIONIME PEAKIHOHHYIO CIIOCOOHOCTh HYKJIEO(PHIEHOTO
peareHTa, poJib paCTBOPHUTEIIS.

36

Mesxaznblif katanus B SN2-mporeccax.

37

Peakuuu P-snumubupoBanusa. Knaccudukanuss MexaHW3MOB —[-3IMMHHUPOBAHMSL.
Hanpasnenune E-2 snumunupoBanus. IlpaBuna 3aiiueBa u T'opmana. Paktopsl
ONIPEACIAOINE HANPABICHUE YIMMUHAPOBAHMS.

38

Crepeoxumus E2 snumunnposanus. Koukypennus E1 u SN1

peakuuil. Konkypennus E2 u SN2 peaknnii. @akTopsl, BAUSAIOMINE HA 3TY KOHKYPEHIHUIO.
Hcnonbs3oBanue El- u E2- a3nuMuHUpOBaHNs B CHHTETUUECKOM MPAKTUKE VIS TOJIy4YEHUS
QJIKEHOB, QJIKUHOB U JIEHOB.

39

Meroabl cuUHTE3a JIUTUNW- U MarHUMOPraHMYECKUX coeluHeHuil. CUHTE3 TUaIKuil- U
nuapuiikynparoB. CTpoeHue peaktuBa ['puHbspa.

40

JIuTuii-, MarHMNOPraHNYECKNE COETUHEHHNS U KYIIpaThl B CHHTE3€ AJIKAHOB, IIEPBUYHBIX,
BTOPUYHBIX M TPETUYHBIX CIUPTOB, KETOHOB, KapOOHOBBIX KucioT. CuHte3
JIN3aMEIICHHBIX aJJKHHOB U3 AJIKUHOB-1.




41

Meroasl TOJNIy4eHHMS] OJHOATOMHBIX CIHMPTOB M3 QJIKEHOB, aJKWJITaJIOT€HUJOB,
KapOOHUJIbHBIX COCIMHECHH, KAapOOHOBBIX KHCIIOT, CIIOXKHBIX 3()HpPOB, OKCHPAHOB.
B3anMozeiicTBre ONTHYECKN aKTUBHBIX BTOPUYHBIX CIIMPTOB C XJIOPUCTHIM THOHUIIOM.

42

Cruprel kak OH kucnoTsl. 3aMelienne riipOKCUIIbHON TPYIINbI CHUPTOB HA TAJIOTEH MO/
JIEICTBHEM TaJlOT€HOBOJIOPO/IOB, TAJIOI€HUIOB U OKCOTaJloreHuI0B (ocdopa U Cephl.
Jleruaparanusi COUpTOB, OOpa30BaHUE QJIKEHOB H TPOCTBIX 3PupoB. MexaHuU3M
neruapatanuu E1 u E2.

43

OkuclieHHe TEepPBUYHBIX M BTOPUYHBIX CHOUPTOB. PeareHTbl OKHUCICHUS, MEXaHU3M
peakuuu. [leruaparanus cnupToB Kak METOJ MOIXy4eHUst TpocThix 3¢upos. Cunres 1,4-
JMOKCaHa U TeTparuapodypana u3 11MoJoB.

44

JIByxaroMHble crnupTbl. Metonpl mnonydeHus. CBOHCTBa BHUHMAJIBHBIX JIMOJIOB.
Herunparanus 10 queHoB. [IlMHaKOH-MTMHAKOJIMHOBAS IEpEerpynnupoBka. OKUCIUTETLHOE
pacIleIUIeHUE BULIMHAIBHBIX JTHOJIOB.

45

[Ipocteie a¢upel. Meroasr cuaTe3a. CuHTe3 KpayH-3¢upoB. KucinoTHoe pacuienienue
npocTeix 3¢upoB. OOpa3oBaHHe TUAPOKCUIIEPOKCUIOB MPOCTHIX 3PupoB. Komruiekcs
POCTHI 3(YUPOB C KECTKUMH U MITKUMHU KUCIIOTaMu JIbionca, OKCOHUEBBIE COJIH.

46

Oxcupanbl. MeTonsl ux mnoiydeHus. B3anmopeiicTBue KapOOHWIBHBIX COEIUHEHHM C
WINJaMUA Cepbl. PackphiTHE MHKIA TIOA JSHCTBHEM HYKICO(DHIBHBIX pPEarcHTOB.
(MexaHu3M peakinii, KUCIIOTHBIM M OCHOBHOM KaTajau3).

47

[IpombliieHHBIE U TAOOPATOPHBIE METO/IbI IIOJTYYEHUSI APOMAaTUUYECKUX YIJIEBOJAOPOIOB.
Karanutuueckuit puopMuHr He(TSHOrO ChIpbS U BBIJCIEHHE APEHOB M3 MPOJYKTOB
KOKCOBaHUsl KaMmeHHoro yriia. JlaboparopHble Mmeroabl: peakius Bropua-®urrura,
TpUMEPU3ALIUS MOHO- u JN3aMEIICHHBIX AJIKUHOB. Boccranosnenue
KUPHOAPOMATHYECKHX KETOHOB 1Mo KiemMMeHceHy. ANKWIMpOBaHUE OCH301a M JIPYTHX
apeHoB 1o Ppuaeno-Kpadrcy.

48

Crpoenue Oenszona. Popmyna Kekyne. CoBpeMeHHBIE MpPEICTaBICHUS O CTPOCHUHU
Oenzomna. Monekynsapasle opOutanu  OeH3oja. AHHYJIEHBl apOMaTHYECKHe U
HeapomaTnueckue.  Konmenumsa — apomatuuHoctd.  IIpaBuno  Xrokkens — s
MOHOLMKJINYECKHX aHHYJIeHOB. KOH/IEHCHpOBAaHHbIE apOMaTHUYECKHUE YTIIE€BOAOPOJIBI.
[Tpu3HaKKM U KPUTEPUH APOMATHUYHOCTH (TEPMOJANHAMHUYECKUI, KBAHTOBOMEXaHUYECKHIA,
CTPYKTYpHBIH 1 MarHUTHBIN). [loHATHE 00 aHTHAPOMATUYHOCTH.

49

ApomaTtnueckue KaTuoHbl U aHUOHBI C3-C9 u MeToapl T€HEepUpPOBAaHUS ITUX HOHOB.
Konnenius apoMaTuyHOCTH JIJ1s1 3apsSXKEHHBIX YaCTHII.

50

OOue mnpencTaBleHUs] O MEXaHHW3ME pPEaKIMi apoMaTHYeCKOro 3JIEeKTPO(UIBLHOrO
3aMeleHNs, KHHETUYeCKUH n30TonHbIN 3 dexT. [IpencraBnenne o 6— U m—KOMIIJIEKCaX.

51

H3oTonHkIil 00MeH BOAOpPOJa KaK HpOCTCﬁH.I&SI pCaKknu-d BHCKTpO(I)I/IHLHOI“O 3aMCIICHUA.

52

ApeHOHI/ICBBIC HOHBI B pCaKIUAX BHGKTPO(I)I/IJIBHOFO 3aMCIICHUA KaK MOJCJIb IICPEXOJHOTO
COCTOSIHUSI BCeH peaKkinu. Bausame 3amecTuTens Ha CKOpPOCTb W HalpaBJICHUC
BHCKTpO(bI/IHLHOFO 3aMCIICHUA. CDaI(TOpLI napuuajibHBbIX CKOpOCTCﬁ. CormacoBanHas u
HCCOIJIaCOBaHHAsA OpUCHTAlUs.

53

HutpoBanue apomatmueckux coeauHeHuid. Hurtpyroniue areHTsl. MeXaHM3M peakiuu
HUTpoBaHus. HutpoBaHue OGeH30i1a U 3aMelleHHbIX OeH30i0B. HutpoBanue 6udenunna,
HadTanuHa U Opyrux apeHoB. [lonydenue nmomuHuTpocoenuHeHuil. Ilonarue o6 umco-
aTaKe M UIICO-3aMEIIECHNUHN B PEaKIIMM HUTPOBAHHUS.

54

CynbdupoBanue apomatuueckux coeauHeHuil. Cynbhupyromue areHTsl. MexaHusm
peakimu. Kunetnueckuilt M1 TepMOJMHAMUYECKUN KOHTPOJIb B PEAKIMAX CYIb(PHUPOBAHUS
Ha nipuMepe cynbhupoBanus Gerona u HadTanuHa. [IpeBpanienue cyabQorpymnibl.

55

lanmorenupoBanue (XJopupoBaHue W OpoMupoBaHHE) O€H30Ja ¥  3aMENICHHBIX
MPOM3BOJIHBIX OeH30ja. ['aoreHnpoBaHne KOHACHCHPOBAHHBIX apeHOB W OwdeHuna.
MexaHu3M peakiuu ¥ [pHpPOJA AJIEKTPOYUIBHOIO areHra raJoreHHUpPOBAHUS.
HNonnpoBanue apeHoB.




56

Peaknun amxkunmupoBanust apeHoB no Dpumento-Kpadrcy. Ankunupyronime areHThbl,
MexaHu3M peakiuu. llonmuankunvpoBanue. Peakuuum wu3zomMepusaluu B MpoIEccax
ankwinpoBanus no @puaemo-Kpadrey. CuHTe3 AuapuiIMEeTaHOB W TPUAPUIMETAHOB.
TpuapunveranoBble Kpacutenu. AnminupoBanue aperHoB mo Dpupenro-Kpadrey.
Auunupyroomue areHTbl. MeXaHu3M peakuuu. IIeKTpopuiabHOe (OPMUIUPOBAHHE
apeHOB: peareHThl (OPMUIMPOBAHUS, MEXaHU3M pEAKIWH W MNPUMCHCHHUHA B
OpPraHMYECKOM CHHTE3E.

57

Karanutuaeckoe ruapupoBaHue apeHoB. BoccTanoBienue 6€H301a U €ro MPOU3BOIHBIX
o bépuy, BoccranoBnenue no bepuy nadranuna.

58

OkWuceHne aJIKIIOCH30J0B M KOHJICHCHPOBAaHHBIX apeHOB. CBOOOIHO-paJMKaIbHOES
raJIOTCHUPOBAHUE AJTKWIOCH30JI0B.

59

MexaHHu3M MPUCOCTUHEHUA-OTIICTUICHUS B PEAKIUIX apOMaTHIECKOT0 HYKJICO(UITHHOTO
3aMeIlECHHUS. [Ipumepsl SNAr peakuuii u aKTUBUPYIOLLEE BIIUSIHUE
3JIEKTPOHOAKLENTOPHBIX 3AMECTUTENCH. AHUOHHBIE G-KOMIUIEKCHl Mei3eHreimepa u ux
ctpoenue. Mcnonb3zoBanue SNAT peakiuii B oprannyeckoM cunteze. Mexanusm SRN1 B
apOMaTUYECKOM psAy M 00JIacTh €ro npuMeHeHus. HunuupoBanue MOH-pauKaIbHON
LIETIH.

60

MexaHu3M OTLIETUICHUA-IPUCOEANHEHNS Ha IPUMEPE MIPEBPALLEHUS TaJIOreHOEH30JI0B B
(deHoNBl U apoMaTHYeCKHe aMHHBL. MeTobl TeHepaluy U (GUKCaluy JeruapoOeH30Ia.
CrtpoeHue aeruapoOeH3ona.

7.3.2. Kputepuu 1 HOPMbI OLlEHKH

dopma
NpoBeIeHUs!
Cemectp . Kpurtepuu u HOpMbI OLleHKH
NMPOMeKYTOYHOM
aTTecTaluu
3 9K3aMeH (YCTHO) «oTnnyHO» | OTBET Ha /IBa TEOPETUYECKUX BOIPOCA, CTYJEHT

XOpOLIO BJAACET MAaTepUaIOM M OTBEYAET Ha
JIOTIONIHUTEJIbHBIE BONPOCHI C TIOHHMaHUEM,
OPUBOJUT IPUMEPHI, MPAKTUYECKOE 3aJaHHE
PELIEHO MOJTHOCTBIO C MOSICHEHUSIMH.
«XOpOILO» OTtBeT Ha Ba TEOPETUUECKUX BONPOCA, CTYIAEHT
XOpOIIO  BJIAfEEeT MaTepuajioM, OTBET Ha
TEOPETUYECKUI MaTepuall OAHOIO U3 BOIIPOCOB
9K3aMEHAIlMOHHOI0 OmjieTa HEMOJHBIN, XOPOLIO
OTBEUAaeT Ha  JONOJIHUTEIbHBIE  BOIPOCHI,
MPUBOJUT TPUMEPHI, MPAKTUUECKOE 3aJlaHue
PELIEHO MOJIHOCTBIO C NOSCHEHUSIMH.
«ynoBneTBopu | OTBET Ha TEOPETHUUECKUI MaTepHall 1O OJAHOMY
TEIBHO» U3 JIBYX TEOPETUYECKHX BOIPOCOB IOJIHBIN,
OTBETHl HA JIOTOJHUTEIbHBIE BOIPOCH IO
TEOPETUYECKOMY IK3aMEHALIMOHHOMY MaTepHairy
Owsera JOKHBI ObITh OMU3KHUMH K TEOpUH,
MPAaKTUYECKOe 3aJaHhe peIIeHO, XOTd Obl
CXEMaTHUYECKH.
«HeynoBieTBo | He oTBedyaer HM Ha OAMH U3 TEOPETHYECKHUX
PUTEIBHO» | BOIIPOCOB, HE MOXET OTBETUTh HHM Ha OJUH
JOTIOJNIHUTENBHBIA  BOMPOC, IIPAKTUYECKOE
3aJJaHHE HE PEIICHO JaXe CXEeMaTHYECKH.




8. YueOHo-MeTOoAuYecKoe 1 MH(OPMAIITUOHHOE 00ecTiedyeHue U CIIUTIITUHbI

8.1. Obsi3aTe/ibHAN JTUTEPATYypa

Tun (y4yeOHHK, yueOHOe

KoaunuecTBo B

HAY4YHOM
Ne nocooue, yueoHo-
w/ ABTOPBI, COCTABUTEJIH 3arsiaBue (3aroJioBOK) MeTommeckoe mocodHe, Toa n3nanus ouduoTexe /
HaumenoBanue
NMPAKTHUKYM, JIP.) 3EC
1 | PeyroB O.A., Kypu AL, | Oprannueckas xumus. B 4 actsx. U.1 VYueObHUK 2017 9BC «IPRbooks»
byrun K.II.
2 | PeyroB O.A., Kypu A.JL, | Opranunyeckas xumus. B 4 vactsax. U.2 VYueObHUK 2017 9BC «IPRbooks»
byrun K.II.
3 | PeyroB O.A., Kypu A.JL, | Opranuueckas xumus. B 4 vactax. U.3 VYueObHUK 2017 9BC «IPRbooks»
byrun K.II.
4 | PeyroB O.A., Kypu A.JL, | Oprannyeckas xumus. B 4 gactsx. U.4 Y4eOHuk 2016 3BC «IPRbooks»
byrun K.II.
5 | FOposckas M.A., Kypkun | OCHOBBI OPraHM4€CKON XUMUH YuebHoe nocobue 2020 3BC «IPRbooks»
A.B.
6 | boposner U.B. Opranuueckass ~ XUMHUS:  TEPMHHBI | YuebHoe nmocobue 2020 3BC «IPRbooks»
OCHOBHBIE pEaKINH
7 | Kapnos C.C., Hypues B.H., | 3agaun 1o o0memMy Kypcy OpraHHYECKOM Y4ebHoe mocobue 2018 3BC «IPRbooks»
Tepennn B.J., 3aiinesa I'.C. | xumuu ¢ pemeHusIMH i 6akagaBpoB
8 | YcremHok 0.A. Jlexuuu mo opranuyeckor xumuu. Yactep 2. YuebHoe nocobue 2018 3BC «IPRbooks»
XuMUS YIIeBOJOPOJOB. AJIKAaHbI, AJlKEHBI,
QJIKWHBI U JIACHBI
9 | Tepenun B.WM., Jluaunos | [IpakTHKyM M0 OpraHUYECKOM XUMHH Y4eOHoe mocobue 2020 3BC «IPRbooks»

M.B., JluBanmora JILU.,
MatseeBa E.J[., HMBueHnko
I1.B., Hudantses 1.0.

pen. 3edupona H.C.
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8.2. lonotHMTEIbHAS JIUTEPATypPa

Tun (yueOHuk, yueOHOe

KoanuecTBO B

HAY4YHOH
Ne nocooue, yueoHO-
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) T'ox m3panus ouoaunorexe /
n/n MeTOoHYeCKoe mocodue,
HaumenoBanue
NPAKTHUKYM, JP.) 3EC

1 | JluBanmoB M.B., 3aiineBa | Opranuueckass Xumus. 3aadu 1Mo OOIIEMY YuebHoe nocodue 2015 3BC «IPRbooks»

I''C., JlmBanumoBa JLU., | kypcy c pemienussmu. B 2 yacTax. YU.1 :

I'ymoxkuna H.C., Bbonecos

WU.I'. nmon pen. 3edupona

H.C.
2 JluBannos M.B., 3aiiuesa | Opranndeckas Xumus. 3aJayu Mo OOIIEMY Y4yebHoe mocodue 2015 OBC «IPRbooks»

I''C., JluBanmoBa JLU., | kypcy c¢ pemenusmu. B 2 wgactax. YU.II :

I'ymoxkuna H.C., bonecoB | yuebHoe mocobue

N.I'. moxg pen 3edupona

H.C.
3 | byneB A.C. Teoperuueckne OCHOBBI  OpPraHHYECKOW Y4e6GHOe mocobue 2014 53

XUMHU:




8.3. IlepeueHb mpogeccHOHATBHBIX 0a3 JaHHBIX U MH(POPMANMOHHBIX CHPABOYHBIX

CHUCTEM

byTtnepoBckue cooOrmeHus [ DneKTpOHHBIN pecypc| : MHOTONIpeaAMET. Hayd. )kypH. / OO0
«IHHOBAIIMOHHO-U3AATENIbCKU oM «BbyTiepoBckoe Hacieque»y. — DIEKTPOH. KypHAIL. —
Kazanb : OO0 «MHHOBAaLIMOHHO-U3/IaTENIbCKUM 10M «byTiepoBckoe Haciaeaue»», 1999- .
Pexxum moctyna x xypH.: http://butlerov.com/stat/reports/view.asp?lang=ru

XuUMUS B UHTEpPECAX YCTOMYMBOIO pa3BUTHS [ DJIEKTPOHHBIN pecypc] : MeKIyHap. Hay.
xkypH. / Cubupckoe otaeneaue PAH. — DnextpoHn. xxypHair. — HoBocubupck :
MznarensctBo CO PAH, 1999- . PexxuMm noctyma K KypH.
http://www.sibran.ru/journals/Hviur/

- WebofScience [DnekTpoHHBIi pecypc|: MyIbTHAUCIUIUTHHAPHAS pedepaTrBHas O6aza
nannbix. — Philadelphia: ClarivateAnalitics, 2016 — Peskum mocryma:
apps.webofknowledge.com. — 3aru. ¢ skpana. — SI3. pyc., aHrL.

- Scopus [DaekTpoHHbIH pecype]: pedeparuBHas 6a3a manubix. — Netherlands: Elsevier,
2004 — Pexxum noctyna: scopus.com. — 3ari. ¢ 3kpana. — S13. pyc., anri.

- Elibrary [DnexTpoHHBII pecypc]: HaydHas dyieKTpoHHas OubnuoTeka. — MockBa: HOb,
2000. — Pexxum nmoctyma: elibrary.ru. — 3ari. ¢ skpana. — 3. pyc., aHriL.

- SpringerLink [DnexTponHblit pecypc]: [6a3a nanubix]. — Switzerland: SpringerNature,
1842. — Pexxum nocryna: link.springer.com. — 3aru. ¢ skpana. — 53. anri.

- ScienceDirect [ DneKTPOHHBIHN pecypc]: KOJUIEKIIHS SJIEKTPOHHBIX KHUT

usnarenabcTa Elsevier. — Netherlands: Elsevier, 2018. — Pexxum mocryma: sciencedirect.com.
— 3aru. ¢ 9kpaHa. — 3. aHrL

- 9BC "Jlanp" (npasa npunaiexat OO0 «39bC JIAHbY), noroop Ne 318 ot 22.04.2020
r. ¢ 07.05.2020 r. mo 06.05.2021 r., norosop Ne 452 ot 02.06.2020 r. ¢ 28.07.20 r. o
27.07.2021 r. (mo aapecy http://www.e.lanbook.com) BkirouaeT B ceOst MOJIHOTEKCTOBBIE
AIIEKTPOHHBIEC BEPCUU BCEX KHUT, BBIIIEIINX B U3AATETHCTBE, a TAKIKE KOJJICKIIUU
MOJTHOTEKCTOBBIX (DANJIOB IPYTHX U3ATENIbCTB. B 0a3e mpeacTaBieHbl He TOIBKO yIeOHBIC
W3JIaHUs, HO ¥l HAyYHAs JIUTepaTypa, a TaKKe CIIOBapH.

- 3BC " IPRbooks" (nmpaBa npunamiexxar OOO Komnanus "A# [1u Ap Menua"), norosop
Ne 468 ot 04.06.2020 r. ¢ 01.08.2020 r. mo 01.08.2021 r. (o agpecy
http://www.iprbookshop.ru )- conepxur ydeOHHKH U yaeOHBIE TOCOOMS, MOHOTpahHH,
MIPOU3BOJICTBEHHO-TIPAKTHUECKHE, CIIPABOYHbBIE H3AHMsI, a TAKXKE JIETOBYIO JIUTEPATYypy AJs
MPAKTUKYIOMUX criennanuctoB. B ObC BkitoueHb! n31aHus 3a MOCAEAHNE 5 JIeT Mo
TYMaHUTaPHBIM, COITUANBHBIM H SKOHOMHUYECKUM HayKaMm, 110 OCTAIbHBIM OTPACIISAM 3HAHUS
- 3a nocnenuue 10 ner.

8.4. [lepeyeHb MPOrPaMMHOI0 o0ecneYeHu sl

Ne Haumenosanne IO PexBu3nThI A0roBopa
n/n (maTa, HoMep, CPOK AelicTBHSA)
1 | Windows HoroBop Ne 690 or 19.05.2015r., cpok
JEUCTBUSI - OECCPOIHO
2 | Office Standart HoroBop Ne 690 or 19.05.2015r., cpok

nevictBus - 6eccpouno; Jorosop Ne 727 ot
20.07.2016r., cpok ieicTBHs - OeCCPOYHO
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http://butlerov.com/stat/reports/view.asp?lang=ru
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8.5. Onucanue MaTepHAIbHO-TEXHHYECKOH 0a3bl, HEOOXOAMMOI A5 OCYLIeCTBJIEHHUA
0o0pa3oBaTeIbHOIO Mpouecca Mo JMCUUIINHE

HanmeHnoBanue 000py10BAHHBIX YUeOHBIX
Ka0OMHETOB, J1a00PATOPHUii, MACTEPCKUX U

ayJIUTOPUs JJIsl TPOBECHHS Ta00paTOPHBIX
pabot. YueOHast ayauTopus Il KypCOBOTO
IIPOEKTUPOBAHHUS (BBIIOIHEHMS KyPCOBBIX
pabot). YueOHas ayquTopus JJIsl TPOBEICHUS

Ne Ap. 00bEKTOB /151 IPOBe/ICHUs!
N IlepeyeHb OCHOBHOIO 000PY10BAHMS
n/n | NPaKTU4YeCKNX U JJa00OPaATOPHBIX 3aHATHH,
MOMeIEeHU JJIs1 CAMOCTOATEIbHOM
pa6oThl o0yuaommxcst (HoMep ayAUTOPHH)
YueOHast ayauTopus uis mpoBeeHus 3aHsITuil | CTOJIBl yYeHUYECKHE TPEXMECTHBIC U
JICKIIMOHHOTO TUMNA. YueOHast ayAUTOpUsl 7S | ABYXMECTHbIE MOHOOJIOKH, CTOJI
IIPOBEJCHUS 3aHSITUH CEMHUHApPCKOrO THUIA. | MPENOJaBaATEIbCKUMN, CTYII
VYyeOnass  ayauTopusi A KypCOBOTrO | IperoaaBaTelbCKuid, kKadeapa, 1ocka
IPOEKTUPOBaHUS  (BBIMOJIHEHHUSI KYPCOBBIX | MEJIOBas . SKpaH HABECHOM, IIPOEKTOP.,
1 | paGot). YuebHas ayquTopus 1uisi IPOBEACHHS | IPOIECCOP. MBI KOMIIL., TYJbT.
TPYIIIOBBIX u WHIUBUTYaJTbHBIX
KOHCYyJbTallMi. Yd4eOHas ayauTopus JUIs
IPOBEJCHUS 3aHATUN TEKYIIETro KOHTPOJI U
MIPOMEKYTOUHOM aTTECTalUU.
A-125
2 | YueOHas aynuTopus IJi IPOBEICHUS CT0JBlI YYEHHUUECKHUE IBYXMECTHbIE
3aHATUN JEKIMOHHOIO THMA. Y4eOHas (MOHOOJIOKH), CTOJI IIPEI0/1aBATENbCKUH,
ayIUTOPUS AJI IPOBEIACHUS 3aHITHI CTYJI IPENO/1aBaTeNIbCKUM, JOCKa
CEMHHAPCKOI0 TUTA. Y4YeOHas ayIuTopust Jisl | ayIMTOpHas (MeoBas), Tabyuiia
KypCOBOT'O MPOEKTUPOBAHUS (BBITOIHEHUS Menpeneesa.
KYpCOBBIX pa0oT). YueOHas ayAUTOpHs IS
MPOBEICHUS TPYNIOBBIX U MHAUBUIYaIbHBIX
KOHCYJIbTAIMi. YueOHast ayAuTOpust IJist
IIPOBEJCHUS 3aHATUI TEKYIIET0 KOHTPOJISA U
IIPOMEKYTOUYHOM aTTECTALUH.
A-215
3 | HWJI "®yakunoHambHbIE Jlocka menoBasi, CTOJ MUCbMEHHBIN,CTOJIBI
TETEPOLMKINYECKUE COCTUHEHUS " 71abopaTOpHbIE OCTPOBHBIE, MOJIKA [T
Jlaboparopus opraHM4eCcKON XUMHUU. 71a00paTOPHBIX MPUHAJIEKHOCTEH,
VYyeOHast ayIUuTOpHsL UI IPOBEICHUS pedpakromerp UPD 454 B2M, cromsl
1ab0paTOpHBIX padoT. nabopatopHble, TyMOBI JIJIsl TOCYIbI U
A-203 PEaKTUBOB., MOMKA, BBITSDKHBIEC MITKA(DEI,
CTOJIbI MUCHbMEHHBIE, KA} TS
PEeaKkTUBOB , IKad CYMUIbHBIN DKpoC
4610, xonbonarpesarens 4120,
nepeMelmnBaroliee ycrpoructso 4610M,
ANEKTPOIUIUTKH, Beckl TabopaTtopHbie BK-
300, ITonsspumerp CM-3,TabypeTsl
1a00paTopHbIe , XUMHUYECKas Mocyaa
Komnbrotepnslii kiacc. Yuebnas ayauropus | CTOdbl y4eHUYECKHE, CTOI
JUTSI IPOBEJICHUS 3aHATUHN JIEKIIMOHHOTO TUIA. | IIPENOAaBaTeIbCKUMN, CTYIIbsl YUeHUYECKUE,
VY4eOHast ayuTopus AJisk TPOBEICHUS nocka aynutopHas (mapkepnas), [1K ¢
4 3aHATUN CEMUHAPCKOTO TUTIA. Y4eOHas BBIXOJIOM B ceThb MHTepHeT




n/n

HaumeHoBaHue 000PYI0BAHHBIX Y4EOHBIX
Ka0MHEeTOB, J1a00paTOPHii, MACTEPCKHUX H
Ap. 00bEKTOB /1J1sl IPOBe/IeHUs!
NMPAKTUYECKUX U JIA00PATOPHBIX 3aHATHH,
NOMeleHUuH JJISI CAMOCTOATEILHOMI
pa6oThl obyvarumxcsi (HoMep ayTUTOPHH)

Ilepeyenb 0CHOBHOTO 000pPYAOBaHMS

TPYIIIOBBIX U UHJIMBUIYaIbHBIX
KOHCYJIbTAIMK Y4ueOHas ayIuTopus IS
IIPOBEICHUS 3aHATUM TEKYIEr0 KOHTPOJIS U
MIPOMEXKYTOUYHOM aTTECTALIHUH.

VYJIK-812

[Tomerenne s CaMOCTOSTENIbHONH pPaOOTHI
CTYJICHTOB.
I'-401

CT0Bl yYEHUYECKHUE, CTYIIbSl YYCHUUECKUE,
[IK ¢ BbIx0A0M B ceTb MHTEpHET.




