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[IporpamMma coctaBieHa B cooTBercTBUU ¢ DemepaidbHBIM TOCYAAPCTBEHHBIM 00pa30BAaTEIbHBIM CTaHAAPTOM
BBICIIET0 00pa30BaHMA — Marucrpatypa 1o HampasieHuio moaroToBku 04.04.01 Xumus, yTBepKACHHBIM NPUKA30M
MunuctepctBa oOpa3zoBaHusi u Hayku Poccuiickoin @emepanmu ot 13.07.2017 1. No 655, yueOHBIM IJIaHOM
MOJAroTOBKM Maructpa mo HampasieHuto 04.04.01 Xumus , nporpamMma «OpraHudeckas XUMHS», YTBEPXKICHHBIM
yueHbsIM coBeTroM ®PI'BOY BO «COI'Y» ot 28.03.2024r., mpoTtokon Ne 8

CocraButenu: 1.X.H., mpodeccop kadeapsl opranuueckor xumun Adaes B.T.

PaGouas mporpamma oOCykJeHa U yTBEpXKAEHA Ha 3aceJaHud Kadeapbl opraHudeckod XuMuu (mpotokon Ne 7 ot
«14» despans 2024 r.).

3aB. kadenpoit B.T. AbGaes

OnobOpeHa coBeToM (akyabTeTa XUMHUH, OMOJIOruu 1 OnotexHonoruu (mpotrokois Ne 6 ot 16 despans 2024 roxa)

[pencenarens coBera hakynpTeTa ®.A. Araesa




1. Crpykrypa u o0miast TpyA0€eMKOCTh JHCIUIIHHBI
OOmiast TpyJ0EMKOCTh JAUCIHUIUIMHBI «XUMHUS apOMAaTHYECKUX T€TEPOIMKIIOBY COCTaBIsIET 6
3a4eTHbIX enuHuIl (216 gacos).

Ounast popma oOyueHus

3aouHas Gpopma 0OydeHuUs

Kypc 1 -
Cemectp 2 -
Jlexuun 32 -
[IpakTrueckue (ceMUHApPCKUE) 3aHATHS - -
JlabopaTopHbIe 3aHATUSA 32 -
Koncynbranumn - -
HToro aymnTOpHBIX 3aHATHI 68 -
CamocrosTenpHas paboTa 116 -

( B TOM ymcne KypcoBasi paboTa)

dopmMa KOHTPOJIA:

DK3amMeH Dx3ameH, 36 yacos -
3ager - -
OO0r11ee KOJIMIECTBO YacoOB 216 gacoB -
Ounas popma oOyuenust | 3aounas popma oOydeHHs
Kypc 1

2. llen ocBOEHMST TUCIHUTITAHBI:

XUMHUST apOMaTUYECKUX TETEPOIMKIOB — OJHO M3 BEAYIIMX HANpPaBJICHUN OpPraHUuYECKOM
XUMUHU. ['eTepolMKINYECKUE COEIMHEHUs] Pa3Iu4HOW MPHUPOABI CIY)KaT OCHOBOM  MHOTIHX
MPUPOJIHBIX U CHHTETHUECKUX OMOJIOTUYECKH aKTHUBHBIX BEIIECTB, a TAKKe 001aaloT LEJIbIM PIOM
OPYTMX TOJIE3HBIX CBOMCTB; MHOIME W3 HHUX IPUMEHSIOTCS, HAmpUMeEp, KaKk OpraHnyecKue
MOJIYIPOBOIHUKH, (DOTOAKTUBHBIE MaTepHalibl, aHTUOKCUJAHTHI, MPUCAJKU K TOIUIMBAM U Macjam,
MaTepuaibl Al aKTUBHBIX CpPeJl *KUAKOCTHBIX JIa3epoB (Ha KpacUTENsX), TEXHUUYECKUE M MHUIIEBbIC
KpacuTeld, KOHCEpBaHTbl M Tak jajiee. JlucuuminHa OpUEHTHpPYEeT Ha MpoQecCHOHANbHYIO
NEeATENbHOCTh yuuTelld XuMUM XXI Beka, rOTOBOTO HE TOJbKO NPENOJHOCUTh CBOMM Y4YEHUKAM
TEOPETUYECKHUE OCHOBBI IIPEAMETA, HO M OCBEIIATh €r0 NPHUKIAJAHBIE ACIEKThI, HAIPUMED, BIHUSHUE
XMUMHUYECKOTO COCTaBa U OCOOCHHOCTEH CTPOCHHUS reTEepOIUKIIa Ha BO3MOXKHOCTh UX MCIOJB30BaHUS
B HAPOJIHOM XO35HCTBE.

Heabo kypca 1Mo XUMHHM apOMAaTUYECKUX TETEPOLUKIIOB SBISIETCS YriayOneHHe 3HaHHM
CTYICHTOB B 00JIACTH CUHTE3a U PEAKIIMOHHON CIIOCOOHOCTH OCHOBHBIX ME€TEPOIMKINUECKUX CUCTEM
U HUX B@XHEHIIMX TMPOU3BOJHBIX, A TaKXKe€ paCIIMPEHHE TEOPETUUYECKUX MPEACTABICHUN O
MEXaHU3MaxX COOTBETCTBYIOLIUX PEAKIUN.

3agauaMu Kypca siBJISIIOTCS:

- U3yueHue OOIIMX U CHEIHAIBHBIX METOJIOB CHHTE3a a30T-, KUCIOPOA- U CEPyCOIepKaIINX
reTEPOLUKINYECKUX COCTMHEHUM,

- IeTAIbHOE PACCMOTPEHHUE ANEKTPOHHOTO CTPOCHUS U PEAKIIMOHHOM CTIIOCOOHOCTH OCHOBHBIX
KJIACCOB OPraHUYECKUX MeTEPOLMKINYECKUX COETMHEHUMH,

- 3HAKOMCTBO C MEXaHMU3MaMM XHUMHUYECKUX peakuuii (B TOM 4YHCIE C MEXaHH3MaMu
MEePEerpyNIUPOBOK) PA3IHUHBIX TETEPOIMKIMYECKUX CHCTEM, a TAK)KE€ C OCHOBHBIMU KOHIICTIITUSIMU U
COBPEMEHHBIMH TEOPETUYECKMMH NPUHIMIAMH XUMHUU apOMATHYECKUX TE€TEPOLUKINYECKUX
COEMHEHU.

- PacCKpBITh 3aBUCHMOCTh PEAKIIHOHHON CIOCOOHOCTH TeTEPOIUKINYECKOTO COSAUHEHUS OT
€€ CTpOEHUs;

- paccMOTpETh OCHOBHBIE METO/Ibl OPraHMYECKOTO CUHTE3a IeTEPOLIMKINYECKUX COCTUHEHU;

- Pa3bSICHUTH CyTh (PYHIAMEHTAIbHBIX MOHITUNA U TPEJICTABICHUA XUMHH apOMaTHUECKUX
FeTEPOLUKINYECKIX COCTUHEHUN.



3. Mecto gucuumiaunsl B cTpykrype OIIOII marucTpartypsbl.

JuctumimHa «XuMHsT apOMaTHYECKUX TE€TEPOIMKIOB» OTHOCHTCS K 4acTH, (OpMHpyeMOu
yJacTHUKaMU 00pa3oBaTelbHBIX OTHOMmEHWH bnoka 1. Jducnuminuasl (MOIyau) y4eOHOTO IUIaHa
MOArOTOBKM MaructpoB 1o Hampasienuio 04.04.01 Xumus, nmporpamma noarotoBku OpraHudeckas
XUMMSI, UMEeT UHIeKC B yueOHoM maHe b1.B.0S.

Jnst  OoCBOGHMS JaHHOW  JUCHUIUIMHBI HEOOXOAMMO  BJIQJICHHE MPEIBAPUTEIHLHBIMHU
KOMIICTCHIIUSIMUA, TPUOOPETEHHBIMU B PE3yJAbTaT€ OCBOCHHS MPEAIIESCTBYIOMIUX JAUCIUIUINH
yueOHOro IulaHa MoAroToBKM OakamaBpa mo HampasieHuto 04.03.01 Xwumus («Opranudeckas
xumuss» - OK-7; OIIK-1; OIIK-2; IIK-3; IIK-6; IIK-7, «®u3ndeckue MeToAbl uccaeaoBanus» - 11K-
2; TIK-4;, «Crpoenne BemectBa» - [1K-3, «®m3uueckas xumus» - OK-7; OIIK-1; TIK-2; TIK-3;
«QnekTpoxumus opranndeckux coequHeruin» - OIIK-1; OIIK-5; ITK-1; TTK-3; I1K-5, «be3omacHocTh
xusnenestensaoctuy OK-9; OIK-6; ITK-7).

Jli1s ocBoeHus JaHHOM yueOHOM nquctumiauHsl (Y /) cTyIeHT 10JIKeH BIIaJeTh

OK-7. ClocoOHOCThIO K CAaMOOPTaHU3aIMK U CaMOOOPa30BaHMUIO;

OK-9. CrtocoGHOCTBIO HCIIOJTB30BATh MPUEMBI TIEPBOM TIOMOIIIH, METOIBI 3AIUTHI B YCIIO BUSIX
YPE3BBIYANHBIX CUTYaIIH;

OIIK-1 CrocoOHOCTBbIO HCHOJIB30BAaTh IOJYYEHHbIE 3HAHUS TEOPETUYECKUX OCHOB
dbyHIaMEHTATBHBIX PA3/ICIOB XUMUHU TIPU PEIIEHNUN TTPOPECCHOHAIBHBIX 3a/1a4,

OIIK-2. BrnageHueM HaBBIKAMH IPOBEACHUS XUMHUYECKOTO SKCIEPUMEHTA, OCHOBHBIMH
CUHTETUYECKUMH U aHATUTHYECKUMHU METOJIaMH TIOJIYYCHUS U UCCIICIOBAHMS XUMUYECKUX BEIIECTB
U peaKIuii;

OIIK-5. CriocoOHOCTBIO K MMOUCKY U TIEPBUYHON 00pabOTKe HAYYHON W HAYIHO-TEXHUUYECKOU
nHpopMaIuu;

OIIK-6. 3HannemM HOPM TEXHUKH O0€30MaCHOCTH U YMEHUEM PEaIM30BaTh WX B J1a0OPATOPHBIX
Y TEXHOJIOTMYECKUX YCIIOBUSX;

IIK-1. CiocoGHOCTHIO BHIMOIHATH CTAaHJAPTHBIE ONEPALIUHU IO MTpeIaraéMbIM METOIUKAM;

IIK-2. Bnageanem 6a30BIMU HaBBIKAMH MCIIOJIb30BAHUSI COBPEMEHHOM armapaTypbl IpH
MIPOBEJICHUH HAYYHBIX UCCIIEIOBAHUII;

IIK-3. Bnagenuem cucteMoit pyHIaMEHTaIbHBIX XUMUYECKUX TTOHSATHH;

IIK-4. CnocoGHOCTBIO  MPUMEHSATh OCHOBHBIE  E€CTECTBEHHOHAy4YHBbIE  3aKOHBI U
3aKOHOMEPHOCTH Pa3BUTH XMMUYECKON HAYKU MPHU aHAIU3€ NOJTYyYEHHBIX Pe3yJIbTaTOB;

IIK-5. Crnoco6HOCTRIO TONMy4YaTh U 00pabaThiBaTh PE3yNbTaThl HAYYHBIX HKCIEPUMEHTOB C
MTOMOIIBI0 COBPEMEHHBIX KOMIBIOTEPHBIX TEXHOJIOTUI;

IIK-6 BnagenueM HaBbIKaMU IpeICTaBICHUS OJYYEHHBIX PE3YJIbTaTOB B BUJIE KPATKUX
OTUYETOB U MPE3CHTAIIHIA;

IIK-7 Bnanenuem Meronamu 0e30macHOro oOpaiieHusi ¢ XMMUYeCKUMHU MaTepHaiaMu ¢
y4eToM UX GU3UYECKUX U XMMHUECKUX CBOMCTB.

J11s1 OCBOGHUS TAHHOHM YyU4eOHOM TUCIMIUTMHBI CTYICHT JIOJDKCH
3Harth:

- OCHOBHBIE MPHUHLMIBI, 3aKOHBI, TIOJOXXEHMS, METOMOJIOTUI0 H3Y4YaeMbIX XHUMHUYECKHX
TUCIUTUINH, TOHUMAET OCHOBBI (PU3NUECKUX U (PU3UKO-XUMHUUYECKHUX METOI0B UCCIEIOBAHUS,
- OCOOCHHOCTH TPUHATUS W pealn3alid OPraHU3allMOHHBIX, B TOM YHCIE YIPaBIECHYECKHX
peLIeHui;
- TEOPETUKO-METOJOJIOTUYECKHE OCHOBBI CaMOpa3BUTHUSA, CaMOpealH3alii, HCIOIb30BaHUS
TBOPUYECKOTO MOTEHIIMaNa COOCTBEHHOH IeATEIbHOCTH;
- 3aKOHOMEPHOCTH B M3MEHEHHUH CBOMCTB XMMHYECKUX BEIIECTB Pa3IMYHON IPUPO/IBI;
- (QaxkTophl BPETHOTO BIMSHUS DJIEMEHTOB Cpelbl OoOuTaHUS (TEXHHYECKUX CpPEICTB,
TEXHOJIOTMYECKUX MPOIIECCOB, MATepUaoOB, 3JaHUH U COOPYKEHHH, MPUPOIHBIX U COIHAIBHBIX
SIBJICHUN );

- HOPMAaTUBHBIC TpeGOBaHI/IH " TIIpaBUJIa TCXHUKH 0e30IMacHOCTH npu pa60Te B XHMMHYECKOU



naboparopuu;

- METO/IbI OJYYEHUS U UCCIIEIOBAHU XUMUYECKUX BELIECTB U PEaKIHii;

- OCHOBHBI€ IIPUHIIMITBI U TIOAX0/IbI K BBIOOPY METOJIOB aHAIIN3a;

- OCHOBHBIE (U3HMYECKMEe W XMMHUYECKHE CBOWMCTBA BEIIECTB M MATEPHUAIOB, HCIIOJIB3YEMbIX B
71a00paTOPHBIX M TEXHOJOTHYECKUX YCIOBHUSIX, HA OCHOBAHUU KOTOPBIX (POPMYIHUPYIOTCS MpaBHiIa U
HOPMBI TEXHUKH 0€30I1TaCHOCTH;

Ymers:

- ONPEIENSATh MPHOPHUTETH TPOPECCHOHATBHOMN IEATEIFHOCTH B CIIOCOOBI €€ COBEPIICHCTBOBAHMS HA
OCHOBE CaMOOLICHKH;

- IJJTAHUPOBATH CAMOCTOSITEIIBHYIO JIESITEILHOCTh B PEIICHUH MPO(HECCHOHATBHBIX 3a/1a4;

- HACHTU(UIIUPOBATH OTTACHBIC M BPEIHBIE (PAKTOPHI B paMKaX OCYILECTBIIIEMOH JIETEILHOCTH;

- TIpeyIaraeT MEPOIIPHSITHS 110 MTPEI0TBPALICHUIO YPE3BBIYAIHBIX CHTYAITHH;

- CHCTeMaTHU3WpOBaTh M AaHAIM3UPOBATh  PE3YJbTAThl XHUMHUYECKHX OKCIEPHUMEHTOB,
HaOJIFOEHUM, U3MEPEHUH, a TAK)Ke Pe3yJIbTaThl paCU€TOB CBOMCTB BEIIECTB U MAaTEPHUAIIOB;

- MHTEPIPETHPOBATH PE3YIbTAThl COOCTBEHHBIX SKCIEPHUMEHTOB M PACYETHO-TEOPETUUYECKHUX
paboT CHUCTIOIB30BaHUEM TEOPETHUECKUX OCHOB TPAIUIIMOHHBIX M HOBBIX Pa3/1eJIOB XUMUU;

- TUTAaHUPOBATh M TPOBOJUTH SKCIEPUMEHTAIbHBIC HMCCIICIOBAHUS, HCIOJB30BATh XUMHUUECKUE
CBOHCTBa OCHOBHBIX KJIACCOB HEOPTaHWYECKUX W OPraHWYECKHX BEIIECTB U PA3TUIHBIE METOIIbI
MTOJTYYeHUsI U UCCIIEIOBAaHUS XUMUYECKUX BEIIECTB M PEAKIIHi, TPOTHO3UPOBATh U OIIEHUBATh
pe3yIBTATHI DKCIIEPUMEHTA;

Baanern:

- TpaBWIAMH TIOBEJCHUS TIPH BO3HHKHOBEHHH YPE3BBIUANHBIX CHTYallMd TPUPOJHOTO U
TEXHOTEHHOTO TIPOMCXOXKICHUS;

- IPMeMaMU OKa3aHUs NepBOM IOMOIIIb;

- MeTo1aMH 0e3011acHOM pabOThl B XUMUYECKOH J1a00OpaTOPHH;

- HaBbIKAMM COCTaBJICHUs 3aKJIFOYEHUH W BBIBOJOB IO pe3yJibTaTaM aHaju3a JIMTEPATYpPHBIX

JAHHBIX, COOCTBEHHBIX SKCIEPUMEHTAIBHBIX U PAaCUETHO-TEOPETHYECKUX PaOdOT XUMHYECKOH

HaIlpaBJIEHHOCTH;

- HaBbIKAMM XMMMYECKOI'O HKCIIEPUMEHTA B 00JIaCTH HEOPTAaHUYECKUM U OPraHMYECKON XUMUH,
(PU3UKO-XMMHUYECKUX METOJIOB aHAJIN3a; HABBIKAMM IPAKTUYECKOW pabOThl Ha COBPEMEHHOM
anmnapaType Ipu IpOBEJEHNH SKCIIEPUMEHTOB, HOPMaMU TEXHUKHU 0€3011aCHOCTH;

- HaBbIKaMM oInpezeneHus 3PQPEKTUBHOIO HalpaBiIeHUs AEHCTBHM B 001acTu MpodecCHOHaNbHOM
NeATeNbHOCTH;

- NPUHATHEM pEIIEeHUH Ha YpOBHE COOCTBEHHOM NpO(ecCHOHANbHOM AEATENBHOCTH; HaBBIKAMU
IUTAHUPOBAHUS COOCTBEHHOM NMpodeccHOHaIbHON AEATEIbHOCTH.

JlaHHas AMCLUILUINHA UMEET JIOTHYECKYIO M COAEPIKaTeIbHO-METOINYECKYIO B3aUMOCBSA3b IIPU
MOCIIEYIOIEM OCBOEHMM IUCHMIUIMH Y4eOHOro IUIaHa, a HMEHHO: «XUMHUS apOMaTHYECKUX
reTepolukiIoBy, «Karanns», «XuMus 31€MEHTOOPraHMYeCKUX CoeauHeHui», «IIpobiembl cuHTe3a
JIeKapCTBEHHbIX IpernapaToBy, «IIpon3BoacTBeHHas (Iegaroruyeckas) NpakTUKay.

W3yuenne JaHHOM  JAMCUMIUIMHBI  CIY)KUT TOJATOTOBKOM  cTylneHTa K  Oymymiei
po(hecCUOHANBHON JEATENBHOCTH B 00JACTAX — HAyYHO-HUCCIIENOBATENbCKON M Ielarornyeckoi
COIJIaCHO MPO(eCCHOHATBHBIM CTaHAAPTaM:

1.  40.010. Ipodeccuonanbublii cTaHaapT «CHeHUHATUCT MO TEXHHYECKOMY KOHTPOJIIO
KayecTBa NPOAYKIMI) YTBEPXK/IEH NMPUKa3oM MUHHUCTEPCTBA Tpyda U COLMAIbHOM 3alUThI
Poccuiickoit ®enepanuu ot 04.03.2014 Ne 123H. (3apeructpupoBaH MHHHCTEPCTBOM
toctuinu Poccuiickoit @enepanuun 22 anpens 2014 r. Ne 32067). Bug npodeccnonanbHoi
NeaTenbHOCTH — « TeXHUUECKUI KOHTPOJIb KayecTBa MPOTyKIIUN.

2. 40.011. ITpodeccnonaabHbIi cTaHAapT «CHeNMaJHCT 0 HAYYHO-HUCCIeI0BATEILCKHM H
ONBITHO-KOHCTPYKTOPCKUM pa3padoTKkaM» yTBEP)KICH NMpPUKa30oM MUHHUCTEpPCTBA Tpyla U
counanbHou 3amuTel Poccuiickoit @enepaunn ot 4 mapra 2014 r. Ne 1211 (3apeructpupoBan
MunucrepctBoM toctuiinn Poccuiickoit denepanmu 21 mapra 2014 r., peructpanoHHbiii Ne



31692). Bua mnpodeccHoHaNbHOW — JIeSTEIbHOCTH —  «OCYIIECTBICHHE  HAy4YHO-
MCCIIEI0BATENILCKOM NIESTETLHOCTH 10 PEUICHUIO (DYHIAMEHTAIbHBIX M HPUKJIAIHBIX 3a/1a4
XMMHMUYECKOHN HAIPaBJIEHHOCTU B COCTABE HAYYHOT'O KOJUIEKTUBAY.

3. 01.004. Ilpogeccuonanbubiii crangapt «llemaror mnpodgeccuoHanIbHOr0o 00y4eHus,
npogeccnoHaIbLHOTO  00pa3soBaHMs M JIONOJHHUTEJIbHOIO0  MNPO(ecCHOHAIBLHOIO
o0pa3oBaHusl» YTBEpPXKJIEH IpUKa3oM MuHHCTEpCTBA TpyJa U COLMAIBHOW 3alUTHI
Poccuiickoit ®enepanmu ot 08.09.2015 Ne 608u (3apeructpupoBan MHUHHCTEPCTBOM
toctuiun  Poccuiickort  ®enepanunn ot 24 cenrsiops 2015 1. Ne 38998). Bup
npodeccnoHanbHOU AesTenbHOCTH — «lleqarorndeckas AeATENBHOCTD B MPO(ECCHOHATTEHOM
oOy4yeHnu, mnpodecCHOHAILHOM O0pa30BaHHWM, JOMOJHUTEIHLHOM MPO(ECCHOHATEHOM
o0Opa3oBaHUM.

[Ipy ocBoeHMM JaHHOW JUCHMIUIMHBI OOYYArONIMICS CMOXET TPOJEMOHCTPHUPOBATH

(dacT4HO) cnexayromue 0000mmenHsie TpyaoBbie yHkunu (OT®) u tpynossie pynkuu (TD):

Kon n naumenoBanue
NMpo¢ecCHOHATBHOI0

CTaHJIapTa

O06o0menHas TpyaoBast QyHKI U

(OT®)

TpynoBas ¢pyukuus (TD)

01 O6pa3oBanue u Hayka (B chepe JOMKOILHOTO, HAYAJILHOTO 00IIEro, OCHOBHOTO OOIIIETO,
cpenHero oomero oopasoBaHus, MpohecCHOHATHLHOTO 00yUeHHs, TPOPECCHOHATLHOTO 00pa30BaHus,
JOTIOTHUTEIBLHOTO 00pa30BaHUs)

01.004 ITemaror
poheCCHOHATIHHOTO
0o0y4eHwUs,
poheCCHOHATIHHOTO
00OpazoBaHUsI 1
JIOTIOTHUTEIHHOTO
poheCCHOHATIHHOTO
o0OpasoBaHwus,
YTBEPXKICH
MIPUKA30M
MunucrepcTBa
Tpyda u
COLIMAJILHOM
3aIUTHI
Poccuniickoit
®enepanuu OT
08.09.2015 Ne 6081
(3aperucTpupoBaH
MuHucTEpCTBOM
FOCTUIIUU
Poccuiickoit
®enepauuu ot 24
ceHts10ps 2015 r.
Ne 38998).

YpoBeHb

Kox | Haumenosanue OTO HaumenoBanne T® Kon
KBTI (UKAITAN

A | [IpemogaBanue mo 6 Opranusanus A/01.6
mporpaMmmMam yaeOHOH
po(heCCHOHATTLHOTO JeSITeITbHOCTH
00y4eHHUs1, CPETHETO 00ydJaronuxcs 1o
poeCCUOHATBHOTO OCBOECHUIO YUEOHBIX
o6pazosanus (CI1O) MIPEMETOB, KypPCOB,
Y JIOTIOJTHUTEIILHBIM JMCIUTUTHH
poeCCUOHATBHBIM (Momyneit)
nporpammam (JI1IT), nporpamMm
OPUEHTUPOBAHHBIM po(heCCHOHATLHOTO
Ha ooyuenwus1, CIIO u
COOTBETCTBYOIIHI (wm) JATII1.
yYpOBEHb Ilenarornueckuii A/02.6
KBaJTM(HUKAIIUN KOHTPOJIb U OIICHKA

OCBOEHUS
00pa3oBaTenbHOMN
MIPOrpaMMbl
npodeccnoHanTbHOTO
o6yuenus, CIIO u
(wm) AT B
mporecce
IIPOMEXKYTOUYHOU U
HUTOrOBOM
aTTeCTallUU.




PazpaboTka
POrPaMMHO-
METOJMYECKOTO
obecrieyeHust
y4eOHBIX PEAMETOB,
KYpCOB, JUCIHILTIH
(Monyneit) mporpaMm
poeCCUOHAIBHOTO
o6yuenusi, CIIO u
(wmm) JATIIT.

A/03.6

40 CxBo3HBIE BUJBI TPO(PECCHOHATBHON EATETLHOCTH B TPOMBIIIIIEHHOCTH (B cepe
HayYHO-TEXHUUYECKUX, OTIBITHO-KOHCTPYKTOPCKUX pa3pabOTOK U BHEIPEHUSI XUMUUYECKOM TPOAYKIINN
Pa3IMYHOro Ha3HAYEHUs, B chepe METPOJIOTHH, CepTU(DUKALIMY U TEXHUUYECKOTO KOHTPOJISI KauecTBa

IPOIYKIIN)
40.010 Crenmamuct VpoBes
0 TEXHHYECKOMY Kon | Haumenoanne OT® KBATH(HKAIHH Hanmenosanune T® Kon
KOHTPOJIIO KauecTBa
TIPOIYKIIHH, A | KoHTposb kauecTBa 5 AHann3 KkauecTBa A/01.5
yTBEPXKIIEH MPOAYKIIUH Ha BCEX CBIPBS U
NPUKa30M CTausIX MaTEepUaJIOB,
MununcrepcTsa IIPOU3BOJICTBEHHOI'O norypabpruKaToB U
TpyAa u npouecca KOMIIJIEKTYIOIINX
COIIMAIbHOMI U3aenni
3aIIUTHI WHCTIeKITMOHHBIH AJ02.5
Poccutickoit KOHTPOJIb
®denepanyu OT MPOU3BOJCTBA
04.03.2014 Ne 123u BHenpenue HOBbIX AJ03.5
(3aperucTpupoBaH METO/IOB U CPEJCTB
MunuctepcTBOM TEXHUYECKOTO
IOCTUIIUU KOHTPOJIS
Poccuiickoi [IpoBeneHue A/04.5
denepanun 22 HUCIIBITAHUN HOBEIX U
ampeins 2014 1. Ne MOJEPHU3UPOBAHHBIX
32067) 00pa3LoB NPOAYKIIUU
40.011 Cneuuanuct VposeHb
10 HAy4YHO- Kon | HaumenoBanue OT® HanmenoBanue TO Kon
KBaJTU(PUKAITIH
HCCIIEIOBATEIbCKUM
U OIIBITHO- C | IlpoBenenueHayyHo- 6 OcymecTBnenue C/01.6
KOHCTPYKTOPCKHUM UCCJIEIOBATEIbCKUXU HAy4YHOTO
paspaboTkam, OTIBITHO- PYKOBO/JICTBA
YTBEPKICH KOHCTPYKTOPCKUX MIPOBEJICHUEM
MIPUKA30M paboT Mo TeMaTHKe MCCJIEIOBAHUH T10
MunucrepcTBa OpraHu3alun OTACJIbHBIM 33J1a4am
Tpyna u VYnpasnenue C/02.6
COLIMATILHOU pe3yJbTaramMmu
3alIUThI Hay4YHO-
Poccuiickoit HUCCIIEIOBATEIBCKUX
Oenepanuu oT U OIIBITHO-
04.03.2014 Ne 121n KOHCTPYKTOPCKHX
(3apeructpupoBaH pabot
MunucTEpCTBOM
FOCTULIH
Poccuiickoit

®epnepanunu ot 21
Mmapta 2014 r. Ne
31672)




4. TpeGoBanus

K  pe3yJbTaTram

O0CBOCHUSA AUCIUITINHBI

o0yuamwierocs,popmupyemMblie B pe3y/ibTaTe 0CBOCHUS TUCHUILIMHBI (MOIYJIs1)

(KoMIeTeH UM

N3yuenne  pucuumuiuHbl  «XHUMHS ~ apOMaTHUECKHX  TE€TEPOLMKIIOB»  CIHOCOOCTBYET
(GOPMHPOBAHHIO W PA3BUTHIO y OOYYAIOIIMXCS CIICIYIOIIMX KOMIICTCHIIMA W WHIWKATOPOB HX
JTIOCTH>KECHUSA

3anaua Koa u HaumMeHOBaHHE Kon n HanmeHoBaHMe HHAMKATOPA OcHoBaHue

NMpPodecCHOHAIBHOM npogeccuoHaAIbHOI JOCTH2KEHUS MPodeccOHATBHOM (IIC, ananu3
NeATeIbHOCTH KOMIETEHIIN U KOMIETEHIINH OnbITA)
Hayuno-ucciienoBareibcKuii THI 3a1a4
OcymiecTBieHne MK-2. Cnocoben IK-2.1. CocraBnsier o0IIuMi MIaH Amnanms onpITa,
Hay4HO- IUTAHUPOBATH PA0OTy | MCCIIEIOBAHUS U JCTANIbHBIC IJIAaHbI Ic:
HCCIIEI0BATEILCKON U BBIOUPATH OTIEIbHBIX CTaIH. 40.010
EATEITBHOCTH 10 aZ€eKBaTHBIE METO/IBI IIK-2.2. BeiOupaer 3KcrepruMeHTaaIbHbIe 40.011
PEIICHUIO pelIeHUs HAyIHO- U PaCcYETHO-TEOPETUYECKUE METOIbI

(dyHIaMeHTaIbHBIX 1
MPHUKIIAIHBIX 33724
XUMHUYECKOM
HATPaBJICHHOCTH B
COCTaBe HAYYHOTO

HCCIIeIOBATEIBCKUX
3a/1a4 B BHIOpAHHOM
00J1aCTH XUMHUH,
XUMHYECKON
TEXHOJIOTHU WIIH

pelIeHHs TOCTaBICHHOW 3a]]aukl NCXO/IS
U3 UMEIOIINXCS MaTepHAIbHBIX H
BPEMEHHBIX PECYPCOB.

IK-2.3. [IpoBomUT UCIBITAHUS
WHHOBAIIMOHHOW TIPOJTYKITUH.

KOJIJICKTHUBA CMEXHBIX C XUMUEN
HayKax
OcyiecTBieHne MK-3. Criocoben MK-3.1. Ucrions3yer pyHIaMeHTaNbHbIE | AHAIU3 OIbITa,
HAy4YHO- HCIOJB30BaTh 3aKOHBI XUMHUECKON HAYKH JUIS I1C:
HCCIIE0BATENbCKON | (hyHIaMEHTaIbHBIC pa3pabOTKK HOBBIX METOIOB M METOIUK 40.010
JESTENBHOCTH 110 3aKOHBI XUMHUH U aHaJM3a BEIIECTB ¥ MaTEPHAJIOB, a TAKKE 40.011
PpeIeHnIo BIIQJICTh TEOpHUEH U JUTSL PEIICHHS HAyIHO-HUCCIIEOBATEIbCKUX

(hyHTaMEHTAILHEBIX U
MPHKIIAHBIX 33724
XUMUYECKOU
HATPaBJICHHOCTH B
COCTaBE HAYYHOTO
KOJUICKTHBA

HaBbIKaMHU
MIPAKTHYECKOH pabOThI
JUTS PELIeHHsI Hay9IHO-
HCCIIEIOBATEIHCKIX
3a/ad c
HCIIOITB30BaHUEM
COBPEMEHHBIX
TIpHUOOPOB U
KOMIIBIOTEPHBIX
TEXHOJIOTUH.

3aJ1a4 B 00JIaCTH OPraHUYECKOW XHUMUHU U
CMEXHBIX C XUMHEH HayKax.

IIK-3.2. YMeeT HaXOINTh,
(hopMyIUpoOBaTh U peliaTh CTAaHJAPTHEIC
3aJlaud B HAYYHO-HCCIIEIOBATENbCKON
NEeATEIHPHOCTH B BRIOPAHHOH 0071aCTH
XVMHH C UCTIONTb30BAHUEM COBPEMEHHBIX
npUOOPOB U KOMITBIOTEPHBIX TEXHOJIOTH.
IIK-3.3. Biazgeer Teopueii 1 HaBbIKAMH
MPAKTUYIECKON paOOThI IS PEllCHHS
(yHIaMEHTaTbHBIX M MPUKIATHBIX
HAYYHO-HUCCIIEIOBATENBCKUX 3a71a4.

B PE3yiIbTaTC OCBOCHUC NUCHUIIIMHBI CTYACHT JOJIKCH:

3HATH:

- COBpEMCHHBIC paCYCTHO-TCOPCTUUCCKUC MCTOABI XUMHU IS pCHICHUSA HpO(i)eCCI/IOHaHBHBIX 3ada4,

- q)YHI[aMCHTaJ'ILHLIQ 3aKOHBl XHMHYECKOM HAyKW Ui pa3pa60TKH HOBBIX METOJOB M MCTOAWK aHaJIu3a
BCHICCTB U MATCPUAJIOB, a TAKIKC I PCHICHUA HAYUYHO-UCCICAOBATCIBCKUX 3a1a4 B obnactu OpFaHH‘IeCKOfI
XHMHUHU U CMEKHBIX ¢ XUMHUEH HayKax.

YMmerh:

- COCTaBJIACT O6H.[PH>1 IIJ1aH UCCIICAOBAaHNA U ACTAJBHBIC I1IJIaHBbI OTACIBHBIX CTaI[I/II\/’I;
- HAXOOUTBh, (bOpMy.l'II/IpOBaTL U pCllaTh CTAHAAPTHLIC 3a1a4U B Hay‘-[HO-PICCJ'Ie,Z[OBaTCJ'IBCKOfI JACATCIIbHOCTH B
BI)I6paHHOI>i 00J1aCTH XUMHUH C UCIIOIL30BAHUEM COBPCMCHHBIX HpI/I60pOB 1 KOMIIBIOTEPHBIX TEXHOJIOI 13071

Baanern:

- OKCIICPUMCHTAJIbHBIMHA U PACUCTHO-TCOPECTHUICCKUMHU MCTOAAMU PCHICHUA IMOCTaBJICHHOM 3aJauu
HUCXO0JAd U3 UMCHOINXCA MAaTCPHUAJIIBHBIX U BPECMCHHBIX PCCYPCOB

[Ipu mpoBeaeHuu y4eOHBIX 3aHATUN OOeCIeYMBAETCS Pa3BUTHE y OOYYAIOIIUXCS HABBIKOB




KOMaH/IHOW pabOThI, MEXJIMYHOCTHON KOMMYHHKAIIMH, IPUHATHS PELICHUHN, TUIEPCKUX KauyeCTB.
Hcnonp3yercs MpoBeACHUE UHTEPAKTUBHBIX JIEKIIMW, IPYIIIOBBIX TUCKYCCUM, MaTepuaibl Ha

OCHOBE PE3yJIbTaTOB HAYYHBIX MCCIEIOBAHHI, B TOM YHCJIEC C YI€TOM PErHOHATBHBIX OCOOCHHOCTEH

npodeccHOHaTBbHON AEATEIIbHOCTU BBIITYCKHUKOB U MOTPEOHOCTEN paboTOaTeNeH.



Coz[ep)lcafme Hu y‘leﬁHO-MeTOI[I/I'leCKaH KapTa JUCHUIIJIUHbI

HaumeHnoBanue TeM (BOIPOCOB), 3anaTus DopMbI JIurepart
Howmep M3yYaeMbIX 110 TaAHHOI TUCIHIIINHE CamocTosiTe/bHas paboTa CTY1EHTOB KOHTPOJISI ypa
Heieﬂ Jexn | Ipax Copep:xanue Yacel
1 | BBenenue B XUuMHIO 4 4 Paznuunbie  THmbl  rerepoatoMoB:  rerepoatomsl | 16 | Ilpesenrtanum 1-5
TeTePOIUKITHYECKIX NUPPOJIBHOTO, TMUPHIMHOBOTO W OOPENHMHOBOTO Ha OCHOBC
coenquuennii. OCHOBEI TUIIOB; YCJIOBHOCTh 3TOW Kiaccudukanuu. CXOIaCTBO COBPEMEHHBIX
HOMEHKJIATYPhI 51 pasnuune apoOMaTHUYECKUX Kap0o- 4 MyJIbTHME/IUIH
reTepOLUKINYECKUX reTepOLUKINYECKUX COCMHEHUM. Kpurepun BIXCPCACTB
COCIIMHEHUH. apOMaTHYHOCTH; OTHOCHTEIBHOCTD TIOHSITHS
aApOMATHYHOCTH.
2 | IlaTHuseHHBIE TETEPOIUKIBI C 4 4 benzannenupoBaHHbIE MIPOU3BOJIHBIE ¢ypana | 16 | Cemunaps 1-5
OJJHUM I'€TCpOaTOMOM. benzanHenupoBaHHbIe MPOU3BOIHBIETHODEHA AUAIIOrOBOM
pexume
3 | KonnencupoBanHubie 4 4 [TaTHYIEHHBIC TETEPOIMKIIBI, COJIEPIKANTUE Y3IIOBOM 12 | Ilpe3enrauuu 1-5
MATUYICHHBIE T€TEPOLIMKIIBI C aToM a3zoTa. MIH1onnu3uHbl. A30UHIOJIU3HHBI. Ha OCHOBE
OJIHUM T'€T€POaTOMOM. COBPEMEHHBIX
IIaTuunenurie T€TEPOLUKIIBI C MYJIbTHM
JIByMs rerepoaTtoMaMu. CMAHBIX
CPEICTB,
pedepar
4 | lllecTuuneHHbIE TETEPOIMKIIBI 4 4 [MupunrHOBBIE  aNbIeTUIbIl, KETOHBI, KapOoHoBbie | 10 CemuHnaps 1-5
C OJTHUM TeTepOaTOMOM. KACHOTHI U ux d¢upsl. N- OKCHIBl NHUPHIWHA. JTNAJIOTOB
OneKTpopUIbHOE NPUCOEAUHEHUE U 3aMellCHUE. OM pPEeKUME
HyxneodunsHoe npucoequHeHue u
5 | KonnencupoBaHHsle 4 4 Tunmunele koMmOMHanMu peareHToB u  Hawbonee | 16 | CemuHaps 1-5
TeTEepPOLUKIIBI C OJJTHUM pacrpoCTpaHEeHHbIE MEXaHM3Mbl IUKIO00pa30BaHMs JIMaJIOTOBOM
reTepoaTOMOM. reTepoluKINYecKX coeauHeHuil. Ilpuponusie wu pexnume
(HU3UOJIOTMUECKH aKTHBHBIE MPOU3BOJIHBIE MUPUIMHA
(Buramua B6, BurammH PP, HukoTHH, 100emuH),
XWHOJIMHA (XWHUH, IMHXOHUH, AaHTUOMOTHKH Ha
OCHOBE 6-Top- 4-XMHONOH-3-KapOOHOBOIN KHCIOTHI)
U U30XMHONMHA  (MOp(QUH, KOJEHH, TEepOMH,
nanaBepyH, TyOOKYpapHH). [TpakTuyeckoe




IMPUMCHCHUC NHUPpHUIHMHA, XUHOJIMHA U UX
IMPON3BOAHBIX. Cony XUHOIU3UHUS

[lecTuuneHHble TE€TEPOLIUKIIBI 6 6 Krnaccudukanuss  peakuuii  HUKIONpUcoeauHeHus: | 16 CemuHnaps 1-5
C IBYMsI aTOMaMH a30Ta. [2+1]-, [3+2]- wu [4+2]-uukionprcoeTHEHHE; JIaJIOTOBOM
0COOEHHOCTH LIMKJIONPUCOEANHEHNS 3aMelICHHE. pexume,
pedepar
busnepHble TeTEpOLMKIBI € 4 4 [TeperpynnupoBku. [Ipumepsl CHUHTE30B HEKOTOPBIX 14 | Ilpesenrauuu 1-5
HECKOJIKUMHU aTOMaMH a30Ta. Ba)XHBIX MTPOU3BOIHBIX MMUPHUINHA. Ha OCHOBE
HyknenHoBeie KHCIIOTHI, COBPEMEHHBIX
HYKJICO3HIbI, HYKJICOTH/IBI. MYJIBTHM
€ TUNHEIX
CpPEICTB,
pedepar
I'eTeponukibl B A€MCTBUM. 2 2 XUHOJIM3UHUEBBIE COJIM U POJICTBEHHBIECOETUHEHHUS. 16 CemuHaps 1-5
[Tupponu3uHbl U pOACTBEHHBbIE CUCTEMBI. L{MKIIa3UHBI. JIMaJIOTOBOM
N30XMHOJIMHMUEBBIE COJIU U APYIHE IPOU3BOIHBIE pexxume
U30XUHOJIMHA.
HUTOro 32 32 116




6. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

Tpaouyuonnvle nekyuu u npakmuyeckue (CEMUHAPCKUeE) 3aHAMUA C UCTIONb30BaHUEM
COBPEMEHHBIX MHTEPAKTUBHBIX TEXHOJOTWH. JIeKUMH ¢ HUCIOJIb30BaHUEM MYJIbTUMEINNMHBIX
Ipe3eHTalui, JeKuuu-Oecenpl,  JEKUUU-AUAJIOTH, HIBPUCTUYECKUE  JIEKLUUH, JIEKLUU-
BU3YaJIM3aIMH, MPAKTUUYECKUE 3aHATHUS, CaMOCTOSATENIbHAs paboTa CTYIEHTOB, KOMIBIOTEPHOE
TECTUPOBAHUE.

Jekyus-ouanoz — copepxaHue MoJaeTcs Yepe3 CEpUI0 BOIPOCOB, HA KOTOPbIE CTYIEHT
JIOJIKEH OTBEYATh HEMOCPEACTBEHHO B XOJ€ JICKIUH.

Pechepam — nucbMeHHBIN AOKIIA] WIM BBICTYIIJICHUE IO ONIPEENEHHON TEME, B KOTOPOM
cobpana uHdopMaIus U3 0JJHOTO WIIK HECKOJIbKUX UCTOYHUKOB.

Ilpezenmayuu Ha OCHOBE COBPEMEHHBIX MYJIbTUMEIUNHBIX CpPEACTB - CaMbIi
3¢ deKTUBHBIA CMOCO0 JIOHECEHHs Ba)XHOW HH(POpMALMM MpU MYOJWYHBIX BBICTYIIJICHUSIX.
Crnaiin-npe3eHTalluM € KCMOJb30BAaHHUEM MYJIbTUMEIUMHOrO 0O0OpYIOBaHUS  MO3BOJSIOT
3¢(GEeKTUBHO M HArjJsAHO MPEICTaBUTh COACPKAHHME H3y4aeMOoro MaTepuaia, BBIICIUTh U
MIPOUJUTIOCTPUPOBATh COOOIIEHHE, KOTOPOE HECEeT MOYYUTENbHYI HH(OpMaIMio, moka3aTh ee
KIIIOYEBBIE COJiepXKaTellbHble MyHKThI. Mcronb30BaHME MHTEPAKTHBHBIX AJIEMEHTOB MO3BOJISET
ycuIuTh 3G(GEKTUBHOCTh MyOJIMYHBIX BBICTYIUICHHM, SIBIISIONIMXCS YaCThIO MpodeccunoHalIbHOM
NeSITeIbHOCTH MPENo1aBaTeNs.

Onnaiin-cemunap — pa3HOBUIHOCTh BeO-KOH(EPEHIMH, MPOBEICHUE OHJIAWH-BCTpeY
WM TIpe3eHTanui depe3 MHTepHET B pekume peanbHOro BpeMeHU. KakIplii M3 y4aCTHHUKOB
HaXOJUTCSl y CBOEr0 KOMIbIOTEpA (CpPEeACTBa CBSI3M), @ CBA3b MEXAY HUMHM IOAJEPKUBAETCS
gyepe3 HTepHET MOCPENCTBOM 3arpy:KaeMoro MpUIOXKEHHUs, YCTAaHOBJIEHHOIO Ha KOMIIbIOTEPE
Kaxsioro ygactHuka (Meet, Skype u ap.).

Buoeokongepenyua — ceanc BuaeokoHdepenucssizu (BKC) — 310 TexHOMOTHS
MHTEPAKTUBHOI'O B3aUMOJICHCTBHS IBYX U 0Ojiee yUaCTHMKOB 00pa30BaTENIbHOTO Mpolecca s
oOMeHa nHpopmaLueil B pealbHOM peXUMe BPEMEHH.

Hcnonp3ytoTcsi ~ MHTEpakTHBHbIE ~ METOAbl ~ OOy4YEHMs:  CHUTYallMOHHBbIE  3a/1ayH,
HCCIIEIOBATENIbCKUN METOJl OOy4YeHHMs, [eJOBble€ WIpPbl, NOArOTOBKA M IIyOJM4YHAs 3aluTa
pedepaTos.

Texnonocua 3nekmponno2o ofyuenus (peanusyercs IPU IOMOILIU 3IIEKTPOHHOM
uHpopmannoHHo-00pazoBatenbHoi cpeasl (AUOC) COTI'Y npu ucnonb3oBanuu pecypcoB IbC,
IIPYU IPOBEIEHUHN aBTOMAaTU3UPOBAHHOTO KOMITBIOTEPHOTO TECTUPOBAHUS U T. 11.).

HCHOJ’ILSYIOTCS[ TCXHOJIOTUH C HpI/IMeHeHI/IeM JAUCTAaHIOUOHHOI'O 06y‘IeHI/I}I Ha rmaT(bopMe
«Moodle» http://Ims.nosu.ru/.

IIpumeyanus:

- Bce Buzbl yueOHO# pabOThl MOTYT HMPOBOJUTHCS JUCTAHIIMOHHO HAa OCHOBE JIOKAJIbHBIX
HOPMAaTHUBHBIX aKTOB.

- B memsx peanmuzanuMu MHAMBHUIYAJIBHOTO TMOJAX0JAa K OOYYEHHUIO CTY/CHTOB,
OCYILIECTBISIOMIMX Y4eOHBII TMpolecc MO HMHIMBUAYaJbHOM TpPAaeKTOPUM B  paMKax
MHAMBUIYAIIBHOTO PaboYero ImijaHa, W3ydyeHHe JAHHON JUCLUIUIMHBI MOYKET OCYIECTBIISATHCS
yepe3 MHIUBHyalbHbIE KOHCYIbTAIlMM MPErojaBaTeNss OYHO, B Yachl KOHCYJbTALUH, IO
SJIEKTPOHHOM TOYTe, a TaKXke C MCIOJB30BaHMEM IUIATPOPMBI JUCTAHIUOHHOTO OOy4YeHHUs
Moodle, nuunsiii kabunet cryaenta Ha opraie COI'Y, npyrux snemenroB DM1OC COI'Y.
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7. YueOHO-MeTOANYeCKOe o0ecneyeHre CaMOCTOSTeJIbHOM padoThl

CamocrosTenpHas paboTa 00y4JarouXcsl SBJISCTCS OJHUM U3 BHUIOB Y4eOHBIX 3aHSATHH.
CamocTrosTenpHas paboTa MPOBOUTCS C IENBIO:

— CHCTEMAaTHU3allu{ U 3aKPETUICHHS MOJYyYEHHBIX TEOPETUUECKUX 3HAHUN U TPAKTUUYECKUX
YMEHUN 00yJarouxcs CTy/IEHTOB;

— YriyOJieHUs U PacIIUPEHUs TEOPETUUECKUX 3HAHUI;

— (hopMupoBaHUS YMEHHI MCTIOIH30BAaTh HOPMATHBHYIO, TIPABOBYIO, CIIPABOYHYIO
JOKYMEHTAIUIO U CIICIIHAIIBHYIO JTUTEPATYPY;

- (opMHpOBaHHS CAMOCTOSITEIILHOCTH MBIIUICHHS, CIOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CaMOpEaIN3aIiu;

— Pa3BUTHSI UCCIEAOBATEIHCKUX YMEHUM.

CamocrosTenbHas paboTa 0OydarolUXCs OCYLIECTBISIETCS HAa MPOTSXKEHUH H3YyUEHUS
BCEW IUCIUIUIMHBI B COOTBETCTBUU C YTBEPXKJICHHOW B y4eOHOM IUIaHE TPYJOEMKOCTBIO U
COCTOMT WU3:

- paboTHI CTYJIEHTOB C JIEKIIMOHHBIMHU MaTepHaJIaMH, MIOUCKA U aHATIN3a IUTEPaTyphl U
ANIEKTPOHHBIX HICTOYHUKOB MH(POPMAIINHU TI0 33JJaHHON TEME;

- BBITIOJIHEHUS 3a/IaHUM JIsl camocTosiTenbHOM pabotel B OMOC COT'Y;

- U3Y4YEHUS TEOPETUIECKOTO, MMPABOBOTO U CTATUCTHYECKOTO MaTepHuaia sl MOArOTOBKH
K MMPaKTHICCKUM 3aHSATHUSM;

- IOJATOTOBKH K DK3aMEHY.

[Ipn w3ydeHun [aHHOW JUCIUIUIMHBI TpeaycMOTpeHa 3amurta pedeparta. Bcee
METOIMYECKHE MaTepHaIbl IPEICTABIICHBI B CUCTEME TUCTAHIIMOHHOTO 00ydeHuss COT'Y.

MeToanuyeckne peKOMEeHIAUMH M0 HAMCAHUIO pedepaToB

Pedepar — mnmcerMeHHas paboTa MO ONpeAeNCHHON HaydyHOW Tmpolieme, KpaTkoe
M3JI0KEHUE COJIepKaHUsI HAyYHOTO TpyJa WM HaydyHOU mpoOiembl. OH SBISIETCS ACUCTBEHHOM
(dbopMOIl CaMOCTOSITENIBHOTO HCCIIEOBAHMSI Hay4YHBIX MpPOOJIEM Ha OCHOBE H3YYEHHS TEKCTOB,
CHeIUaIbHON JIMTEpaTyphl, a TaKXXe Ha OCHOBE JIMYHBIX HAOJIOJICHUH, WCCICIOBAHUNA W
MpaKTH4ecKoro omeita. Pedepar momoraer BepabOTaTh HABBIKA U MPUEMBI CAMOCTOSTEIHLHOTO
HAy4yHOTO IIOMCKA, TPaMOTHOTO U JIOTUYECKOTO U3JIOKEHUs u30paHHOW mpoOiemMbl U
CHOCOOCTBYET MPUOOLIECHUIO CTYIEHTOB K HAYYHO 1eATeIbHOCTH.

[TocnenoBarenbHOCTH PabOTHI:

1. Beibop Tembl uccienoBanus. Tema pedepara BoIOUpAETCsl CTYACHTOM Ha OCHOBE €ro
Hay4yHOTO MHTepeca. Takxke MoMOoIlb B BEIOOPE TEMBI MOXKET OKa3aTh MPENO/1aBaTeNb.

2. IlnanupoBaHue wuccieqoBaHUs. BKIIO4aeT cocCTaBiIeHHE KaJICHIAPHOTO IIJIaHa
HAyyHOTO HCCJENOBaHUS W IUIaHa mpenanosaraemoro pedepara. Kanenmapueiii mian
UCCIIEIOBAHUS BKIIOYAET CIEAYIOUINE DJIEMEHTHI: BbIOOpP u (opmynupoBaHHEe HPOOIEMBI,
pa3zpaboTka IJIaHa MCCIENIOBAaHUSA M TMPEABAPUTENBHOTO IIaHa pedepara; cOOp U H3ydeHHE
UCXOJHOTO MaTepHualia, MOWCK JIUTEepaTyphbl; aHaiu3 COOpPaHHOTO MaTepuasa, TeOpeTUYecKas
pazpaboTka mpoOiembl; CcoOOOIIEHHEe O MpeIBapUTENbHBIX pe3ylbTaTaX HCCIIeI0BaHUS;
muTepaTypHoe o(hopMIIEHUE UCCIIe0BATEILCKON MPOOIEMBI; 00CYXKIeHUE padOTHI (HAa CEeMHHApe
U T.IL).

[Tnan pedepara xapakTepu3yeT ero coiaepKaHue u cTpykrypy. OH JOJKeH BKIIOYATh B
cebOs: BBeleHHE, T/e OOOCHOBBIBAETCS AKTyalbHOCTh MPOOJIEMBI, CTaBITCS ILENb M 3a7adu
UCCIIEIOBAHUS; OCHOBHAas 4acTh, B KOTOPOM pacKpbIBaeTCs COAEpKaHHE MPOOIEMBI;
3aKJIIOUEHUE, TJIe 0000IIal0TCs BHIBOIBI 0 TEME U AAIOTCS MPAKTHYECKUE PEKOMEH IAIUH.

3. [Mouck u uzyueHue autTepaTypsl. s BeISIBICHUS HEOOXOAUMOMN JIMTEPATYPHI CIEIYET
oOpatuthcst B OMONMOTEKYy WM K TmpemnofaBatento. llomoOpaHHyro nuTepaTypy Cieayer
3adukcupoBath cornacHo 'OCT no 6ubnuorpadudeckoMy OMUCAHHUIO MPOU3BEICHUI MTeYaTH.
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s pa3paboTku pedepaTa JOCTATOYHO M3ydeHHE 4-5 BaKHEHIINX cTaTeil 1o M30paHHOM
npobneme. Ilpu wu3ydeHMH JIUTEpaTypbl HEOOXOAWMO BBIOMpATh MaTepuall, HE TOJBKO
MOITBEPKAAIOIIHIA TTO3HIIMIO aBTOpa pedepara, HO U MaTepHall sl IOJIEMHUKH.

4. OO6pabotka martepuana. I[Ipu oOpabOTKe MOIYYEHHOTO Marepuajga aBTOP JOJIKEH:
CHCTEMATH3MPOBATh €r0 IO Pa3/esiaM; BBABHHYTH M O0OOCHOBATh CBOM THIOTE3bI; OMPEICITUTD
CBOIO MO3UIHIO, TOUKY 3PEHUS 10 pacCMaTpUBaeMoi Ipo0ieMe; yTOUHUTh 00BEM U CO/IepIKaHe
MOHATUH, KOTOPBIMH TIPUXOJUTCS ONEPUPOBATh IpPH pa3pabOTKe TeMbI; CHOPMYIHPOBATH
OTpENeNeHNus] W OCHOBHBIE BBIBOJBI, XapaKTEPU3YIOIIME PE3YJIbTaThl  HCCICIOBAHMUS;
OKOHYATEeJIBHO YTOYHHTH CTPYKTYpY pedepara.

5. Odopmienue pedepara. Ilpm odopmienum  pedepara  pPEKOMEHIYETCS
MPUICPKUBATHCS CIEeAyOMMX npaBwi: Cienyer nmucaTh JIMIIb TO, Y€M aBTOP XOUYET BBIPA3HUTh
CYIIHOCTh TpOOJIEMBI, €e JIOTHKY; [IncaTh CTPOro MocienoBaTeNbHO, JIOTHYHO, JTO0KAa3aTeIbHO
(o cxeme: Te3uc — 000CHOBaHUE — BbIBOJ); [I1caTh sipko, 00pa3HO, KUBO, HE TOJIBKO BCKPBIBas
UCTHHY, HO W OTpaxkas CBOIO TO3WIMIO, NPOTAaraHaupys IOJIydeHHbIe pe3ynbTaThl; [lucatb
OCMBICTICHHO, coONfofasi TMpaBWja TpaMMaTHKH, He 3J0yINOTpeOnsss HayKooOpa3HBIMU
BBIPOKECHUSMHU.

Pedepar BbImONHSETCS B COOTBETCTBUU C TPeOOBAaHUSMHU CTaHAAPTOB, pa3pabOTaHHBIX
JUIsl TaHHOTO BHJAa JTOKyMeHTOB. Pabota monpkHa OBITH BBITIOJHEHA Ha Oejoil Oymare
crangaptHoro jucta A4. Tekct nobkeH OBITh OTIEYaTaH Ha KOMIBIOTEPE B TEKCTOBOM
penakrope Microsoft Word 1 oTBeuarh cienyromuM TpeOoBaHUSAM: MapaMeTphl MOJIeH CTPaHUIL
JIOJDKHBI OBITH B TIpejieNiaXx: BepxHee W HikHee — mo 20 mM, mpaBoe — 10 mm, neBoe — 30 mwm,
mpudt — Times New Roman , pasmep mpudra — 14, MeKCTpOUHBII HHTEPBAT — MOJYTOPHBIM.
Jlenta mpuHTepa — ToybKo 4€pHOro IBera. Hymepamus crpanun; B pedepare N0KHA ObITh
CKBO3HOM, HaUMHAas ¢ TpeThed cTpaHullbl. Homep mpocTaBnsieTcss apaOCkumu 1udpamMu BBEPXY
Ka)XJ0¥ CTpaHUIIbI CITpaBa.

[Ipu uznoxkeHuu Marepuana HeoOX0UMO IPUIEPHKUBATHCS MPUHATOTO IJIaHA.

bubnuorpadudecknii CMCOK COCTaBJISETCS Ha OCHOBE HCTOYHUKOB, KOTOPBIC OBLIN
MPOCMOTPEHBI U W3YYEHBbI CTYJIEHTOM IpH HamucaHuu pedepara. J[aHHBIA CIHCOK OTpa)kaeT
CaMOCTOSITEJIbHYIO TBOPUYECKYI0 pabOTy CTYAEHTa, YTO IO3BOJIIET CYIUTh O CTENEHH ero
MOATOTOBKM W yriayOneHuu B BhIOpaHHYIO TeMaTuky. Bcs wucnosib3oBaHHas JuTeparypa
pa3MeniaeTcsl B CIEIYIONIEM MOPsAKe: 3aKOHOIATENbHbIE aKThl, TOCTAHOBJICHUS, HOPMaTHUBHbBIE
JOKYMEHTBI; BCs yueOHas iuTeparypa B ajlaBUTHOM MOPSIKE, 3aTEM CPEICTBA MEPUOINIECKOM
nevyary B ajipaBUTHOM MOPSAJIKE; UCTOUYHUKHU U3 ceTh MHTepHeT.

MeToanyeckue peKOMeHIAUMH M0 CO3TAHUI0 MYJIbTUMEIUITHOI Mpe3eHTauuu

CrtpykTypa U cojep)KaHHe IpPEe3eHTallMd — 3TO JIMYHOE TBOpUECTBO aBTopa. lloses3Ho
UCIOJIb30BaTh 1a0J0HBI 0(OPMIICHUS [T HOATOTOBKM KOMIIbIOTEPHOM Mpe3eHTaluu.

Crnaiiipl JKenaTesIbHO HE MeperpykaTb TEKCTOM, Jydlle pa3MEeCTUTh KOPOTKHE TE3MCHI.
Ha cnaiijax Heo0X0oAMMO AEMOHCTPUPOBATH HEOOJIbIIME (PparMeHThl TEKCTa JOCTYIHbIE IS
YTEeHUs Ha paccTosiHuM; 2-3 QoTorpaduu miam pucyHka. Hambosee BakHbIM MaTepualn Jiydiie
BBIJIEJIUTb.

TaGnuue! ¢ 1MPPOBEIMHU JAHHBIMU IJIOXO BOCIPUHUMAIOTCS CO CJIAHI0B, B 3TOM CiIydae
1upoBOH MaTepHal, o BO3MOXKHOCTH, JIy4llle IPEICTaBUTh B BUJIE I'PaUKOB U AUArPaMM.

He cnenyer uznuiine yBinekaTbcs MyJIbTUMEIUHHBIMU dpdexTamMu aHuMamu. OcoOeHHO
He)XeJaTenbHbl Takue 3((eKThl Kak BBUIET, BpallleHUe, BOJIHA, TOOYKBEHHOE IMOSIBIEHUE TEKCTa
u T.0. OntumanbHas HacTpoiika 3(QQEKTOB aHUMAallUd — TMOSBJICHUE, B IEPBYIO OuYEpelb,
3aroJjioBKa ciaija, a 3aTeM — TekcTa 1o ab3anam. IIpu 3ToM eciamn HEeCKOJIBbKO CIaifioB UMEIOT
OJINHAKOBOE Ha3BaHME, TO 3aroJIOBOK ClIaiifja JOJHKEH MTOCTOSIHHO OCTaBaThCs HAa DKPaHe.

YroObl oOecreynTh XOpOILIYI0 YHUTAEMOCTh MPE3eHTALUU HeoO0X0AuMO Moao0parh
TEeMHBIH 1IBET ()OHA U CBETJIbIN 1BeT mipudTa. Henp3s Taxke BbIOMpPATh POH, KOTOPBINA COAEPKUT
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AKTUBHBIM PUCYHOK.

XenarenbHO NOATOTOBUTH K KaXJAOMY ClIalily 3aMETKH 110 JOKJIady. 3aTeM pacleyararb
UX ¥ UCIOJIb30BaTh IMpU IOATOTOBKE WJIM HAa CaMOM Ipe3eHTaluuu. MOXHO pacnedaraTh
HEKOTOpBIE KJIIOUEBBIE CIaii/Ibl B KAUECTBE Pa3aTOYHOTO MaTepuaa.

HeoOxomuMo 00s3aTenbHO COOMIOAATh €IWHBIA CTHIL O(OPMIICHUS NpPE3EHTAIUU |
00paTUTh BHUMAHKME HA CTUJIMCTHYECKYIO IPaMOTHOCTb.

Crnenyer mpoHYMepOBaTh CIAIbl. DTO MO3BOJIUT OBICTPO OOpAIIaThCS K KOHKPETHOMY
ClIaliy B cliydae HeoOX0MMOCTH.

Pexomenpanuu 1o coaep;KaHuio U CTPYKTypE CIAlI0B MYJIbTUMEAUMHON MPE3CHTALUU:

1-#1 cnaiin (TUTYIBHBIN), HA OHE KOTOPOTO CTYJACHT MpEeACTaBiIsIeT TeMy npoekra, DO
1 HAy4HOT'O PYKOBOJMUTEIIS.

2-1 cnaig. BrimrouaeT B ceOst 0OBEKT, TPEAMET U TUTIOTE3Y UCCIICIOBAHMSL.

3-#1 cmain. ConepXuT 1enb W 3amadu ucciaenoBanus. Llenb mpoekTta gomkHA OBITH
HamucaHa Ha 3KpaHe KpYMHbIM HpudToM. 311ech ke, €I MO3BOJISET MECTO, MOKHO Hamucarh U
3a/aud. 3a/1a4l MOTYT ObITh IIPEJCTABIICHBI U Ha CIEAYIOUIEM ClIaije.

4-1 - crnaiin. CoiepKUT CTPYKTYPY pabOThl, KOTOPYIO MOXHO MPEA0CTaBUTh, HAIIPHUMED,
B BHJIe TpaduyecKux OJIOKOB CO CTpEJIKaMH. A TakXkKe — IepeurciIeHne MPUMEHSIEMbIX METO/I0B U
METO/IUK.

5-1 - cnain. [Ipeacrasisgercs: colepKaHUe U TEOPETUYECKAsk 3HAUUMOCTh ITpoekTa. CyTh
pemaeMoi mpo6eMbl MOXKET OBITh MPEJICTaBICHA B BUJE CXeM, TaOIuI], [uarpamm, rpagukos,
dbotorpadwuii, pparmenToB GuIHLMOB U T.M. Ha TeopeTnyeckyro 4acTh MPEACTaBICHUS MPOEKTA
JIOJI’KHO OBITh CO3/1aHO HECKOJIBKO CIIAiI0B.

6- ¥ - cimaiin. Bo3MOYKHOCTH TTpUMEHEHHUS PE3YJIbTaTOB pabOTHI HA MpakTuke. Ha 3Ty Temy
TaKXe JOJDKHO ObITh HECKOJIBKO CIIAl0B.

7- 1 cnaiia. I'maBHbBIE BBIBOJIBI, UTOTH, PE3YIbTAThI MPOEKTA L1e1eco00pa3HO MOMECTUTh Ha
oTnenbHOM crnaiife. [lpu 3Tom He cienyeT mepeduciarh TO, YTO ObUIO CHENIaHO, a JAKOHHYHO
U3JI0KUTH CYTh 3HAYMMOCTH MIPOEKTA WM MOJyYEHHBIX Pe3yIbTaTOB UCCIIEJOBAHMUSL.

[Tocnenuuii cnaiin. B KOHeEI Mpe3eHTalMKU KENIAaTeIbHO MOMECTUTh Claij] ¢ TEKCTOM
«Cnacu0o 3a BHUMaHue!».

MeTtoauyeckue pekoMeHIAIUHU 110 UCIO0JIH30BAHUIO HH()POPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHI 00y4eHM sl

Jns u3ydeHus JIEKUMOHHOTO MaTepuaia JUCHUIUIMHBI TPUMEHSIOTCS ayJAHMOBU3YaJIbHbIE
(MynbTUMEIUNHBIE) TEXHOJOTMH, KOTOpPhIE HE OTPHUIAIOT TPAJAULHUOHHBIC, TPOBEPEHHBIC
BpEMEHEM METOJIbl IpEenoJiaBaHus, HO, NpPU ITOM, OHHM TMOBBIIIAIOT  HArJISIHOCTb,
MH(POPMATUBHOCTh, OIEPATUBHOCTh B MoOJade HHGOPMAIUHU, IO3BOJISIOT 3KOHOMHUTH BpEMSs
3aHATUH.

Kaxxnoe cemuHapckoe 3aHATHE HMEET CBOIO 0coOyro (QopMy MpOBENEHUs, CBOIO
METO/IOJIOTUYECKYIO cleln(uKy, 4YTO TO3BOJSET pa3BUBaTh Y CTYACHTOB pa3IM4YHbIe Kak
oOIIeKyIbTypHBIE, TaK U TpodeccuoHanbHbie KoMmeTeHInu. [loctraHoBka mpobiemsbl, pa3zdoop
aKTyallbHBIX KOHKPETHBIX M THIIOTETUYECKUX CUTYyallUl, co3MaHue aTMOC(ephl AUanora MexI1y
MpernojaBaTelieM W TPYNIOW MO3BOJsieT paboTaTh WHIAMBUAYAJIbHO M B MajbIX TpyHmax,
KOJUIGKTUBHO OOCYKJaTh OIpENeleHHbIH TeMaMH MaTepual, a TakkKe HWHHUIIMUPOBATh
CaMOCTOSITENIbHYIO paboTy cTyneHTOB. [Ipu ocMbICIeHUN coAepKaHHs BOIIPOCOB MPAKTHUUECKUX
3aHATUH TIpecienyercs Ielb CcoONonaTh MPEEeMCTBEHHOCTh B Mpo(deccHOHAILHOM U B
TBOPYECKOM Pa3BUTUU CTYIAEHTOB.

KoHTponbs camocrosiTensHOM paboThl CTYJEHTOB NpU3BaH CAENaTh IMPOLECC OOydeHUs
0ojee LEIOCTHBIM M OpraHuvHbIM. Ero 3agaua He ocTaBUTh 0€3 BHUMAHHs Jake, HAa MEPBBIN
B3IJI51/1, MAJIO3HAYUTEIIbHBIE BOIIPOCHI.

Bompockl 1 TeMbl, OTBOJMMBIE Ha BBIMOJIHEHUE CAMOCTOSITENILHON paboThl 10
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JTUCIUIUIMHE, a TAK)Ke KPUTEPUU OLEHUBAHMS 0 KaXXKI0MYy BHY pabOThI COJEpKaTCA B pa3jieiie
8 PIIA.

8. OunenouHble cpeACTBa /ISl TEKYLIEro KOHTPOJIS yCIeBaeMOCTH, Py0eKHoi
aTTecTalliy M MPOMEKYTOYHOM aTTecCTALMHU 110 UTOraM OCBOEHUSI IMCIHIIJIMHBI.

Pabowas mporpamma mpexycMaTpuUBaeT MPOBEACHHUE JIEKIMOHHBIX U TPAKTHYECKUX
3aHATUM, a TakXKe CIEAYIOIIME BUIbl pabdOT: CaMOCTOSTENIbHYIO paboOTy CTYIEHTOB IO
MOATOTOBKE YCTHBIX JIOKJIAJ0B, HANUCaHUIO pedepaToB, MOATOTOBKY IMpe3eHTalUil U
0OCYX/IEHHH 110 TeMaM JTUCIUIUIMHEL - paboTy B aKTUBHOW M MHTEPAKTUBHON (opMax.

Buabl KOHTpOJIS.

Pabouas nporpamma npeanonaraeT TeKyIUi U IPOMEXKYTOUHBIN KOHTPOJIb 3HAHUH.

Texywjuit KOHmMpOAb — 53TO HENPEPHIBHO OCYIIECTBISAEMBI MOHUTOPHHT YpPOBHS
YCBOEHMSI 3HAaHUH 1 (POpMUPOBAHMSI YMEHUI U HAaBBIKOB B TEYEHHE CEMECTPA WM yueOHOTOo roja.
Texkyiuil KOHTPOJIb 3HAHUM, YMEHHI U HaBBIKOB CTYJEHTOB OCYILECTBISETCS B XOJi€ YUEOHBIX
(ayaMTOpHBIX) 3aHATHUH, MPOBOJUMBIX [0 pacnucaHuo. DopmMamMu TEKyLIEro KOHTPOJIS
BBICTYNAIOT ONPOCHl Ha CEMUHAPCKUX U MPAKTHUECKUX 3aHATHUAX, a TakkKe KopoTkue (1o 15
MUH.) 3aJ[aHMsl, BBINOJIHAEMbIE CTYJAEHTaMU B Hayaje JIEKIMHU C IEJbI0 MPOBEPKH HATWUHS
3HaHWUH, HEOOXOAUMBIX JUIsl YCBOSHMSI HOBOTO MaTepHalia WM B KOHIIE JEKIUU JJIs BBISICHEHUS
CTENIEHU YCBOECHMS U3JI0KEHHOIO MaTepuana.

PyOexHbIi KOHTPOJIb OCYLIECTBIISIETCA MO 00JIee UIM MEHEE CaMOCTOSITENIbHBIM pa3/iesiaM
— y4eOHBIM MOJIYJSIM Kypca U MPOBOAMUTCS IO OKOHYAHMHM M3y4EHMs] MaTepuana MOAYJs B
3apaHee YCTaHOBJICHHOE BpeMs. PyOexHbIi KOHTPOJb NPOBOAUTCS C LEIbIO OINpEAeTICHHs
Ka4yecTBa yCBOEHMsI MaTepuana yaeOHOro MOTyJIsl B LIEJIOM.

TeMbl 1 KPUTEPUH OLIEHUBAHUS CAMOCTOATEIbHOH PadoThI

CamocTrosiTe/ibHOE H3yUYeHHe OT/eJbHbIX TeM Kypca
«XuMHS apOMATHYECKHX T'eTepPOIUKI0B)

1. CuHTe3 TETEepOIMKINYCCKHX COCIUHEHHH. THIBI XUMHYECKUX DPEaKUIWi, MPUBOAIINX K
(OPMUPOBAHHIO TETEPOLUKIMYECKUX COCIMHECHUH (pPEaKIUy TeTEePOIMKIN3AlNN): PEaKIHU
MUKIONPUCOCTMHCHHUS,  JJCKTPOLMKIMYECKUE  PEaKIIUU. Krnaccupukamust ~ peakuuit
mukIonpucoequaenus:  [2+1]-, [3+2]- wu  [4+2]-umkionpucoeaMHEHHE;  0COOEHHOCTH
UKJIONPUCOCTMHCHUS. THUNUYHBIE KOMOMHAIIMM PEarcHTOB M HauOoJiee paclpoCTpaHCHHBIC
MEXaHU3MBbI ITUKI000Pa30BaHUS FETEPOLUKIMYCCKIX COCTMHCHUH.

2. benzanHenupoBaHHbIe TNpou3BoAHbIE (ypana (OGenzodypan, aubeH3odypaH): cTpoeHUe
MOJICKYJI, TIOJyYeHHE, OCHOBHBIC HANpPAaBJICHUS PEAKIMOHHON CIIOCOOHOCTH, CpaBHEHUE
XUMUYECKON aKTHBHOCTH C HCAHHEIIMPOBAHHOMN CUCTEMOM.

3. benzanHenupoBaHHBIC MPOU3BOJIHBIE THO(eHa (OeH30THO(hEH, AMOCH30THO(DEH): CTpOoCHHUE
MOJIEKYN, TOJy4eHHe, OCHOBHBIC HAIIPABJICHUS PEAKIMOHHOW CHOCOOHOCTH, CpaBHEHHE
XMMHYECKON AaKTUBHOCTM C HEAaHHEIMPOBAaHHOW CHCTEMOH; CpaBHEHHE THOHATEHa C
TUMETHICYIb(OKCUAOM. THOMHIOKCHUI U THOUHIUTO.

4. IlartuuneHHble TETEPOIMKIBI, COJepXkallue Yy3I0BOM aroM azora. VHIOMM3UHEL
A30MHIONN3WHBL. XWHOJW3UHUEBBIE COIM M POJCTBEHHBIE cOeAMHEHUA. [lupposm3uHBI |
POJCTBEHHBIE CUCTEMBI. [[UKIa3UHBL

5. TMupuanHOBBIE anbJETUAbl, KETOHBI, KapOOHOBBIE KHCIOTHI U HUX APHUpPHL. YeTBepTHUHBIC
MUPHUANHUEBbIE CONMU (BOCCTAHOBJIICHWE WM OKHUCJICHHE, MPUCOCIUHEHHE METATIOPTaHUYeCKUX
peareHToB, JApPyrue  peakuuu  HYKICO(DUIBHOTO  MPUCOETUHEHUS, HYKJICO(UIbHOE
MPUCOCMHEHHNE C TMOCIEAYIOUIUM PACKPBITUEM IHMKIIA, PEaKIUd MUKIU3AIUA C Y4aCTHEM O-
3amectuteneid, N-ae3ankunupoBanue).
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6. N-okcuapl nmupuauHa. DIEKTpoPUIbLHOE MpUCOEAUHEHHE U 3amerieHue. HyxmeoduisHoe
npucoequHenre u 3amenienue. [leperpynnupoBku. IIpumepbl CHHTE30B HEKOTOPBIX Ba’KHBIX
IIPOU3BOIHBIX TUPUIUHA.

7. V30xuHOAMH U ero mnpousBojHble. CTPOEHHE MOJIEKYNbl H30XWHOJIMHA: TEOMETPUS U
MoJsieKynsipHass auarpamMma. CrocoObl MMOJIydE€HHS H30XMHOJIMHA M €ro  IPOU3BOJHBIX.
duznyeckue CBONCTBA. XMMHUYECKHME CBOWCTBA: PEAKLMHM C DJIEKTPOPUIBHBIMM peareéHTaMu
(auTpoBanme, cynbhupoBaHHe, ranoreHupoanue, N-mporonupoBanue, N-ankumupoBaHHe),
peaknuu ¢ HYKICODUIBHBIMH  peareHTamH  (THUIPOKCHIMpPOBAaHHWE, AaMHUHUPOBAHHE,
B3aUMOJICHICTBUE C  AJKWUIMTUEBBIMM  IPOM3BOJHBIMU M  peakTUBaMH [ 'puHbBspA),
B3aUMOJICHICTBUE C BOCCTAHOBHUTENSIMU M OKHCIUTEISIMM, pPEaKUMM B OOKOBOM LiEmu.
W30xuHONMHMEBBIE COAM U JApPYyrue MPOU3BOJAHBIE H30XMHONMHA.  llpuponmneie u
(U3MOJIOTHYECKN aKTHBHBIE TPOU3BOJHBIE mMupHIuHa (BuTamuH B6, Buramun PP, HukoTuH,
n00eNnH), XWHOJNMHA (XWHWH, [IWHXOHWH, AaHTUOMOTHKHA HAa OCHOBE 6-(Top-4-XxuHOIIOH-3-
KapOOHOBOM KHCJIOTHI) U M30XUHOJMHA (MOp(hUH, KOJAECHUH, T€pOUH, NanaBepuH, TyOOKypapHH).
[IpakTHueckoe NpUMEHEHHE MUPUAMHA, XUHOJIMHA M HMX NPou3BOAHBIX. COJIM XWHOJIM3UHMSL.
CrpoeHue KaTMOHA XWHOJM3UHUS: TEOMETpuss M MoJeKylsipHas jauarpamma. CrocoOsl
noJiyueHusi cosnel xuHonm3uHusa. KpaTkas xapaktepucTuka (QU3HMUECKHMX U XUMHYECKUX
CBOMCTB.

HpI/IMeprle 3aJaHud 110 JMCIUMIIJIMHE «Xumus APOMATHYECCKHUX INETCPOUUKIIOB)»

TecToBRIC BONPOCKHI
1. YkaxxuTe Ha3BaHMe VIS IPUBEAEHHOr0 coeuHeHus1 Mo HoMeHkJaType HFOITAK
=

+Twueman
Cumaeman
Tuenun
Tunpen
AzupuauH

2. YKakuTe Ha3BaHUe /Il NPUBEAEeHHOro coequHenus no nomenkiarype HMIOIMAK

1,3-1uokcer
1,3-muaseTnavy
1,3-muazonuany
+1,3-auazer
1,3-gmazon

3. YkaxkuTe Ha3BaHHUe /IJIsl IPUBEIEHHOr0 coeuHeHus no HomeHkiaatype MIOIMAK

e
H3C | ;
il
CHa

S-nponun-1,2,4-tpuazux
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+5-m3onponmn-1,2,4-tpuazux
5-pornun-1,2,4-tpuazer
S-mponmii-1,2,4-tpuazon
S-uzonponmi-1,2,4-tpuazupud

4. B coctaB noppupuHa BXOAUT
Tuoden

®ypan

H30kcaszon

+IIuppon

[Tupuann

5. B cocraB Butamuua C Bxoaut
Tuoden

®ypan

H3oxkcazon

+urunpodypan

[Tupunnna

6. CuHTE3 MUPPOJILHOIro KoJibia no meroay Ilaansi-Knoppa nporekaer mo cxeme:

R COOEt

K K?D ICDDEt

T [ — 1

L .
RY NH, 07 R, R R
] EMH

" N AN

| R R, N R,

0 |
+ R
g% MH, i i*\;

87 ALO,, 350-400°C N
Iy L

0 H,0 N

Cl C%Et CO0Et

_',/
sogH INH,
j + L _— Jr’ "I.l
o, o

HaC 0 o~ CH, H3C H CH3

7. CHHTe3 MUPPOJIbHOr0 KoJIbIAa 1o MeToxy KHoppa mpoTekaer mo cxeme:

R COOE
R 4/0 _COOE
N L —
L R, N R,
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i

=

| : R, N R,
0 1
NH i
k : ~ 4
ALO,, 350-400°C M
H
Iy %,
o H,O M
H
Cl /CDDEt COOEt
j eops IMH,
+ L e N B
s o
Hal g o~ CH, H3C H CH3

8. CMHTe3 NHPPOJIbHOI0 KOJIbLA 1o MeToay ['aH4a npoTekaer no cxeme:

R COOEt
= /?O /CDDEt
N L —
o )
Ry NH, o R R, H Re
AN N
WR: e .
0 1
R
B NH, s
57 ALO,, 350-400°C H

f,CDDEt COOEt
eonu IMH,
,,i =l

Cl
j\i\ Hac”™ W™ "CH3

Hie” D 07 TH, §

9. Cunre3 ¢pypanoBoro koasna no meroay Iaans-Knoppa nporekaer no cxeme:

R O H,

0 R,
| . Karammsarop H' wru PO, Ry R2
3
R I -
R, O
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[y —= ()

N HO o
H
H,0
7% J §
s 0
CHO
H——OH 12%,HA
HO——H - 0
H——0H  HO 0
CH,OH H
|
0
0
s |
[ + /(\ T _mepus CH,
7 i
co 9 H B0 0

10. Cunre3 ¢pypanoBoro kojabia no meroay Peiicra-benapu nporekaer no cxeme:

o R,
| . Earanmzarop H mwin PO, R R2
3
R I =~ 4
R, O

[y —= )

M o 0
" H,
HO
7Y -
s 03 0
CHO
H——OH 12%,HA
HO——H - D0
H——0H  HO 0
CH,OH H
|
o 0
o |
v o
o 9O A -HO 0

+

11. B npombInuieHHOCTH Gyp(dypoJI NoIy4aroT

+KucapiM ruipoan3oM noJimcaxapusioB

Peakuueii 0-ranoreHKeTOHOB ¢ dpupamMu B-KUCIOT B MPUCYTCTBUU TUPUIUHA
Huknuzanuei 1,4-1MKeTOHOB MO JSHCTBUEM KHUCIOT

O6paboTkoii 2 Mok arietoykcycHoro adupa (MeCOCH2CO2Et)1 mons NaNO2 B ykcycHoii



KHCJIOTE C IOCJIEIYIOIUM BOCCTAHOBICHUEM IUHKOM.
Konpencanueil a-aMUHOKETOHOB M KETOHOB (MJIM KETO(HUPOB) B MPUCYTCTBUU KUCIOTO WIH

OCHOBHOTI'O KaTaJIU30TOPOB.
HaC COOEt

foY

Eto0C M CH3
H

12. Tak Ha3piBaemblii nuppos KHoppa nojy4amor

KucibiM ruponns3om noiaucaxapuion

Peaxmueii 0-ranoreHKeTOHOB C dpupamMu -KUCIOT B IPUCYTCTBUU MUPUIHHA

Huxnmuszanueii 1,4-MKeTOHOB MO JEHCTBUEM KUCIIOT

+O06paboTtkoit 2 Mok arieToykcycHoro adupa (MeCOCH2CO2Et)1 mosnbs NaNO: B ykcycHOM
KHCJIOTE € TIOCJEIYIOIIUM BOCCTAHOBIIEHUEM IIUHKOM.

Konpnencanuei 0-aMMHOKETOHOB U KETOHOB (MJIM K€TO3(UPOB) B MPUCYTCTBUU KUCIIOTO WU
OCHOBHOTO KaTaJIN30TOPOB.

13. UbuM HMeHeM Ha3BaHAa CJIeAYHOIIasi peaKkiusi:

I 0
0
< CHy 1
+ IH{ HOHE CHs
7 H [}
ci 0

H,O

+®eilicta-benapu
[Taans-Kunoppa
IOpneBa
Xuncoepra
Hunbca-Anbaepa

14. Ypoum HMeHeM Ha3BaHA CJIEYIONIAs PeaKIusi:

[:|:I e Ry Fa

R, KaTanusaTop H* unu PO,
i | - I

Ry, O R 07 R,
Oceiicta-benapu
+ITaans-Kunoppa
XuHcOepra
Knoppa
Junbca-Anbaepa

15. YpbuM uMeHeM Ha3BaHA CJIeAYIOUIAsl peaKius:
Cl COOEt COOEt

eogH IMH,

HaC M CH3

+
L, A
o 07 “CH, H

H5C
[Taans-Kuoppa
IOpbeBa
XuHcbepra
Knoppa
+I'aHua



16. YouM HMEeHEeM Ha3BaHa cieayroumasi peakuus:

EtO OFt

1. MeCHa Me( Cihde

H 2. Me,50,

L - {0
3 H HOOC

COOEt

+ COOH
EtOOC AS N

Oeiicra-benapu

[Taansa-Kuaoppa

IOpbeBa

+Xwuncbepra

Knoppa

17. Iluppo., THO(DeH U pypaH - 67-31eKTPOHHBbIE T-U30bLITOYHBIEC aPOMaTHUYECKHe

CHCTEMBbI, NOAYHHSIOLIMECH NMPABUIY APOMATHYHOCTH XIOKKeJIsA. ADOMATHYECKHUH CEKCTeT

3JIEKTPOHOB 00Pa30BaH B HUX 34 CYET

T-AJIEKTPOHOB JABOMHBIX CBS3EH

+7-3JIEKTPOHOB JIBOMHBIX CBSI3€W U HEMOAEIIEHHOM Naphbl AJIEKTPOHOB reTepoaroma
3JIEKTPOHOB G-CBSI3€

HETIO/IEJICHHOW ITaphbl JIEKTPOHOB TeTepoaToMa

T-3JICKTPOHOB JBOMHBIX CBSI3EH M 3JIEKTPOHOB G-CBS3EH

18. KoTopoe u3 yrBep:xIeHuii cipaBeIjnBo

+HanOO0JIBIIIEH aApOMAaTUYHOCTHIO 001a1a0T THOGEH U MUPPOJI, & HAUMEHBIIEH - QypaH
HauOOJIBIIICH apOMATHYHOCTHIO 001a1at0T pypaH ¥ MUPPOJI, a HAUMEHbBIIIEH — THO(hEH
HauOOJIBIIICH apOMATHYHOCTHIO 001a1at0T ypaH U THOGEH, a HAUMEHBITIEH — TUPPOIT
HaWMEHBIIICH apOMaTHYHOCTBIO 001a1at0T dhypaH u THO(DEH, a HAaNOOJIBIIEH — TUPPOIT
HAaMMCEHBIICH apOMAaTUYHOCTBIO 00J1aIat0T THO(EH U MUPPOJI, @ HanOoJIbIIeH - QypaH

19. Ocob6eHHOCTSIMEM TUPPOJIA, PypaHa U THO(DEHA SIBJISIETCS UX BHICOKAsI peaKIHOHHAS
CIOCOOHOCTD IO OTHOIIEHHUIO K KJIACCHYECKUM dJIeKTPoPpuiam. JjiekTpopuiibHoe
3aMellleHHe U/1eT, KaK NPABUJIO, MO MOJI0KEHUI0

1

+2

g1~ w

20. PeakunoHHasi cIOCOOHOCTH COeTMHEHHUI M0 OTHOIIEHUIO K KJIACCHYECKUM
3J1eKTpo(puIaM yBeIHUUBAETCHA B PALY

¢bypan — nmuppoi1 — 6eH301 — THOPeH

nuppoJ1 - pypan — TuodeH - 6eH301

+06eH301 - THO(EeH — pypaH - MUPPOIT

nUppoI - 6eH3011 — THO(dEH - PypaH

¢bypaH - THODEH — OEH30J1 - TUPPOJT

21. Coau nuppoJia ¢ Na u K — nonnnle coegunenus, a ¢ Li u Mg — koBasnenTHsble. s
KOBAJICHTHBIX COJIeH MUPPOJIA ATKHIMPOBAHUE HJIET 110 M0JIOKEHUI0
1
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+2
3
4

22. Coau nuppoJia ¢ Na u K — nonnvpie coeqnnenus, a ¢ Li 1 Mg — koBanenTHsle. 15
HOHHBIX COJICH MUPPOoJIa ATKHIMPOBAHUE H ALUJIMPOBAHME HAET 110 I0JIOKEHHUI0

+1
2

3
4
5

23. B npuBeieHHOI# cxeMe MPOAYKTOM X1 SIBJISIETCH:

at
HOH.C ZH.OH

ZHCOH MHRRO T H EIopaH I
‘( ‘lllll o - :}{:2 b :}{:3 - 4
N7 Bopm K,CO,, 5°C 015w HQL t<5°C BE; MeOH CHCL,, t
H CHC,, 20°C
+2,5-JIuruApoOKCUMETHIIITAPPOJT
Tpunuppan
[Topdupunoren
[Mopdupun
[Tuppon
24. B npuBeIeHHOM cxeMe MPOIYKTOM X2 SIBJISIETCS:
-
HOH:C/Q\CH:OH
,( \".l ZHCOH DHPPO T H EIOPAHHIT
e - - -
N momm K00, 5'C ' 0.15m HQLt=5'Cc ¢ BF;MeOH * CHCL,, ¢ *
H CHCYL,, 20°C
2,5-JIuruApoKCUMETHIITUPPOT
+Tpunuppan
[Topdbupunorexn
[Topdupun
ITuppon
25. B npuBeeHHOIi cxeMe NPOAYKTOM X3 SIBJISIETCSH:
i
HOH:C”QCH:OH
‘( \'-.l SHOCOH THRE O H EILOPaHHI
N7 Bomm K,CO,, 5°C 1015w HQLt<5'Cc  * BF;MeOH ? CHCL, t '
H CHCL, 20°C
2,5-JIuruApoKCUMETHIITUPPOT
Tpunuppan
+Ilopdupunoren
[Toppupun
ITuppon
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26. B npuBeeHHO# cxeMe MPOAYKTOM X4 SIBJISETCH:

3
HOH.C " ZH.OH

T
o

‘( \'nl ZHCCH PO

N -
N7 Bopm K,CO,, 5°C ' 0.15m HQ, t=5°C
H

2,5-JIuruApOKCUMETHIITTUPPOJT
Tpunuppan

[Mopdupunoren

+Ilopdupun

[Tnppon

27. B npuBeieHHO# cxeMe NPOAYKTOM X1 SABJISETCH:

P B
7o O PTEn = Br MEDH
N
0" soic i
+2-6pom-5-metokcn-2,5-murnapodypan
2-OpomreTrparuapodypaH
2,5-mumeTokcuTeTparuapodypan
2-MeTOKCcUTeTparuapodypan

®dypan

28. B npuBeieHHOI cxeMe MPOIYKTOM X2 SIBJISIETCS:

O _spc

2-0poM-5-meTokcuteTparuapodpypas
2-OpomTteTparuapodypan
+2,5-mumeTokcu-2,5- nuruapodypan
2-MeToKcuTeTparuapodypan

Oypan

29. UYbuM MMeHeM HA3BaHA CJIeAYIOIIAsl PeaKIus:

he, N"=CH,CI

ﬂ 2 ) ﬂ\CH:NME:

8] 8]
+Mannanxa

[Taans-Kuoppa
IOpbeBa
XuHcOepra
Knoppa

30. B npuBeneHHOi cxeMe MPOAYKTOM X1 SIBJISETCH:

LB, MeOH

4
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- TTe, 70°C i X
!
H3C

N ;o
H3é I, TT® %
(D)

2-0poM-5-MeTOKCUTIHPPOJT
+2-3trn-N-MeTHappot
2,5- TMMETOKCUTTUPPOJT
2-METOKCUTTUPPOJT
APPOJT

—,

¥
—=

T
w

31. B npuBeneHHoi cxeMe NPOAYKTOM X2 SABJISIETCH:
~ IC®, 70°C i X
|'

.

;]
|

N0

2-0poM-5-MeTOKCUITUPPOJT
2-3tun-N-metunmuppo.t
+2-1mukioneHTrI-N-Me TP po
2-METOKCUTTPPOJT

UPPOIT

I
—
L

AT

&

32. CJ10BO «MHI0J1» MPOU3OIILTO OT CJI0BA
Nunonesnsa

Hcnanus

Wpnannus

+Uunna

Hranus

33. Kakoe coequHeHHe B HEOOIbIIUX KOJINYECTBAX 100aBJIsljin B cocTaB 1yxoB «Kpacnas
MockBa» B KauecTBe cTadnan3aropa 3anaxa?

Tpuntogan

+3-MeTUIUHAO0 (CKaTOI)

Tpunramun



CepoTonun
Nunomeranun

34. Uuaobl o cuHTe3y @uinepa nojay4amT

+uxnn3anuen apuiruIpo30HoOB MO/ JEHCTBUEM KUCIIBIX ar€HTOB
Peakuueli 0-raqoreHKeTOHOB ¢ 3pupamu B-KUCIOT B IPUCYTCTBUM MUPUIHA

Huxnuzanueii 1,4-1MKeTOHOB MO JEHCTBUEM KUCIIOT

O6padoTkoii 2 Motk aneroykcycHoro adupa (MeCOCH2CO2Et)1 mons NaNO2 B ykcycHOM

KHCJIOTE € TOCTICAYIOIUM BOCCTAHOBJIICHUEM LHIUHKOM.

Konpencauuel 0-aMMHOKETOHOB U KETOHOB (MJIM KETOA(UPOB) B IPUCYTCTBUU KUCIIOTO WU

OCHOBHOTI'O KaTaJIM30TOPOB

35. CuHTe3 HHI0J10B 0 MeToAy Duiliepa MPoTEeKAeT MO cxeMe:

R
H,F—H . R
Q | L,. Sy—Hy
M M
+ MH 3 H
,]HEC%MgEir

FNO, — ~ |
7 H.O # N
R 3 H
R

Q. o
EonH. EtOH, xunagenn: 2N

MH—NH, i
R COOE
R, _COOE
+ — o
Ry MH o7 R, Ry H R
0 RNH
E I 2’ ﬂ\
| R R, N R,
. !

R
%,R1 . =
Q (L @fﬁzm
- o
NH -NH, "
N0, — |__ N
! 2. H,0 N
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WO MH;
I H

QL oy
eona. BtOH, vunauenne 2
MH —NH, H
R &,{,D I,CDDEt R COOEt
e R, N R,
Ry MHs ] Ry ' H
o RIMNH
K, 2
L T3
| R R, N R,
0 l
R
37. CuHTe3 HH0J10B 1O MeToaAy bapTou nporekaer mo cxeme
F
%,FL, . =]
= | L,. mm
N NH a
rMH - 3 H

MH
CIWE ?

ol -
MH —NH eonH. EtOH xumageHHe a1
—MHy
R CGDEt
K /,-{“’G f/_,CCIDEt
+ — o
o R, N 'R.
R MH, 07 'R, ’
] EMH
F 2
AR
| R RT N R,
0 |
R
38. UupgoJ-

+ T-u30BITOYHAS IOTE'BJ'IGKTPOHHEUI apoMaTru4deCKasd CUCTEMaA, KOTOpast BKJIIFOYacT B ce0s

HCTIOACIICHHYIO ITapy 3JICKTPOHOB aTOMa a30Ta.

T-U30BITOYHAS IOTE'BJ'IGKTPOHHEUI apoMaTruvecKkas CUCTEMa, KOTOpas BKIFOYACT B ceOs
HCTIOZACIICHHYIO ITapy 3JICKTPOHOB aTOMa CCPHI.

T-U30BITOYHAS SE'BHGKTPOHHEUI HEapoMaTH4eCKad CUCTEMaA.

T-U30BITOYHAS 67I-3J'ICKTpOHHaH apoMaThu4ecCKkas CUCTCMa, KOTOpAasA BKIIIOYACT B cebs
HCTIOACIICHHYIO ITapy 3JICKTPOHOB aTOMa a30Ta.

T-U30BITOYHAS 61'[-3J'ICKTpOHHaSI apoMaTn4deckasd CuctemMa.

39. [l MH/10712 3J1eKTPO(PUIbHOE 3aMellleHHe 0CYIIeCTBIAETCH B MOJI0KeHUe
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1
2
+3
4
5

40. OCHOBHOCTB IeTepPOIMKJIOB YCHJIUBAETCS B PALY
NMmnas3oi1 — mupuauH — THA3011 — OKCa30J1

+0KCa3011 — THA30J1 — MUPUAUH — IMHIA30J1

[InpuauH — THA30JI — UIMUAA30JI — OKCA30J1

Twrazon — UMHIA30J1 — OKCA30J1 — MUPUIANH

[Inpuaus - 0KCa30J1 — THA30JI — UMUAA30J1

IIpuMepHast TeMaTHKA peepaToB M NMpPe3eHTALUI

[IaTHYneHHpIe reTEPOMKIIBI C OJHUM IeTepOATOMOM
WNHpon n ero npon3BoiHbIE

[IaTruneHHpIe reTepOLUKIIBI C ABYMS F€TepOaTOMaAMHU
Peaknuy nATUYWIEHHBIX T€TEPOLIMKIIOB.

o gk wh

KucnoTHO-0CHOBHBIE OpeBpaliCHuA C yHaCTUEM reT€poaTomMa.

Tuoden: ornuune ot ¢pypana u nupposia. ApoMmaTHYECKUE CBOMCTBA.

OueHoYHBII JMCT 3aIUTHI pedepata

HaumenoBanue
nmoKasaress

BrisiBjIeHHBIE
HEIOCTATKH U
3aMeYaHus

OTMeTKa

|. KAYECTBO UCCJIEJJOBATEJIbCKOM PABOTHI (PE®EPATA, IIPOEKTA)

1. CooTBeTrcTBHE COMEpkKaHUS PAOOTHI 3aaHUIO 0,5
2. 'paMOTHOCTB M3JI0KEHHSI ¥ KaueCTBO 0(OPMIICHUS pabOThI 0,5
3. CaMOCTOSITEeIPHOCTh BBINIOJIHEHHUSI PaOOThI, TIyOMHA 0,5
MPOpPabOTKU MaTepraa, UCIOJIb30BaHUE PEKOMEHIOBAHHOM

Y CIIPaBOYHOM JINTEPATYPHI

4. O60CHOBAHHOCTE U JOKA3aTEILHOCTH BHIBOIOB 0,5
OO011as onenka 3a Boinojaaenue VP 2
1. KAYECTBO JOKJIAJTA

1. CooTBeTcTBHE COACpIKAHUS JIOKIaAa COACPIKAHUIO pabOThI 0,5
2. Boizenenue 0CHOBHOM MBICIIH PaOOThI 0,5
3. KadecTBO M3moskeHust MaTepuaia 0,5
OO0111ast OIleHKa 3a JOKIaI 1,5

1. OTBETBI HA TONNOJIHUTEJIBHBIE BOITPOCHI 110 COAEP)KAHWIO PABOTbI

Bomnpoc 1 0,5
Bomnpoc 2 0,5
Bomnpoc 3 0,5
OO11ast OIIeHKa 32 OTBETHI Ha BONIPOCHI 1,5
NTOI'OBAS OLIEHKA 3A 3AHIUTY 5
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KpuTeplm OLHCHUBAHUSA CTYACHTA 34 INIOATOTOBKY IIPE3CHTALlUNA

Onenk
" 5 4 3 2
a
Conep [TouyTn NOJIHOCTHIO He see badora
o Pabora momHOCTRIO | chenmaHbl HanboJee BaKHEHILIHC o
¢ KOMITOHEHTHI (parmenTapHo
3aBepIIeHa BaXHBIC KOMIIOHCHTBI
paboTsl
paboThl
BBITIOJTHEHBI
PaGora PaGora Pabora PaGora
JIEMOHCTPHPYET JIEMOHCTPHUPYET ACMOHCTPUPYET OMOHCTPHDYE
r1yGoKoe TIOHMMaHU€e OCHOBHpIX | TOHMMAHHC, HO . PHpY
MIOHUMAaHHE MOMEHTOB, XOTS HCTIOJIHOE
MUHUMAaJIbHOE
OTIMCBIBAEMBIX HEKOTOPBIC JCTATH HE
MOHUMAaHWE
MIPOLIECCOB YTOYHSIOTCS
JlaHbl MHTEpECHBIE MuHnMym
VMetoTcst HekoTopere | AMMCKYCCHOHHbIE
JIMCKYCCUOHHBIC MATEPHATE! ecTh B | AWACKYCCHOHHEI
MaTepHAaITBI p
MaTepHAIIbI. HATTMYHA. HO He X MaTepHaJIoB.
JTUCKYCCHOHHOTO ’
I'pamoTHO 6 MuHnMym
xapaktepa. Haydnas CHOCOLCTBYIOT
WCTIONb3YyeTCS TOHUMAHIIO Hay4YHBIX
JIEKCHKA
HayJIHasl JCKCHKa npo6embl TEPMHUHOB
WCTIONB3YyeTCs, HO :
WHOTJIA He KoppekTHo. | HAydHas
TEPMHUHOJIOTHS
WM UCTIOJIB3YEeTCs
MaJjio WiH
UCIIOJIb3YeTCS
HEKOPPEKTHO.
[Ipemioxena
PExL B GonbmmHCTBE Wuorna Wurepnperanu
coOcTBeHHas
CIIy4aeB npezsaraeTcs s OTpaHUYEHA
HHTEpIpeTaIus
npeJiaraeTcs coOCTBEHHas WM
WM pPa3BUTHE TEMBbI
coOcTBEeHHAas UHTEPIIpETALINS OecriouBeHHA
(06001EeHM S,
UHTEPIIPETALMS UITN
MIPUIIOKECHHUS,
pa3BUTHE TEMBbI
aHAJIOTUH)
- W3aiiH JIOTUYEH U . n3aitH M3ailH He
Huzai A - [In3aliH ecTh A N A
" OuYeBUJICH CITy4aiHbIH SCEH
Nwmerorcs Het nocrostHHBIX DJIeMEeHThI
Nmetrorcs MOCTOSIHHBIE .
MTOCTOSIHHBIE . AIIEMEHTOB nu3aiiHa
. JJIEMEHTHI TU3aiiHa. N .
AJIEMEHTHI IU3aifHa. Tnsaiin nu3aiiHa. J(uzaitn MEIIA0T
Jwn3aiin MOJKET U HE COJZIEpKaHUIo,
COOTBETCTBYET
MOAYEPKUBAET COOTBETCTBOBATh HAKJIa/IbIBAsICh
COJIEpKAHHUIO.
coJiepKaHue. COJIEP’KAHHUIO. Ha HETO.
Bce mapamerpel [TapameTpsl ‘ITapameTpsl
[Tapametps! mpudTa
upugTa Xopouio mpudTa HE 1M0A00paHsbl,
nojo6pansl. Hlpudpt
Mo00paHBbI (TEKCT qrraeM HEJ0CTAaTOYHO JIENIal0T TEKCT
XOPOIIIO YUTAETCSI) ' XOPOIIIO TPYAHOUYUTAEM
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1o1I00paHsl, BIM
MOTYT MEIIaTh
BOCIPUSATHIO
I'pa¢p | x
OpOIII0
— P 5 I'paduka ['paduxa mano I'paduxa ne
nogoopana
Aobpana, COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET
COOTBETCTBYET
COJICPIKAHUIO COJICPIKAHUIO COJICPI)KAHUIO
COJICPKaHUIO,
oOoraraer
CoJIepKaHue
Foan Her ommbok: Hr MunumanasHOE Bors. omm6ia MHoro
p IrPaMMaTHYECKUX, KOJIMYECTBO OIIMOOK > OIMIGOK
OTHOC HH MEMIaronme ?
Th BOCITPUSTHIO ACTAOIIHX
CHUHTAKCUUECKUX MaTepHan
TPYAHOUUTAEM
BIM
Ilpomerncymounvtit KOHmMpoab - WTOTOBAasS OIGHKA 3HAHWHA  CTYJCHTA,

OCYILIECTBJISIETCS] 110 HAKOMUTEIHHONW CHCTEME CYMMHUPOBAHHEM OajuIOB, MOJYYEHHBIX B
MIPOLIECCE TEKYIIEro KOHTPOJISL.
®opma IpoMeKYTOUHOTO KOHTPOJIS —IK3aMeH

IlepeyeHb BONMPOCOB /IUIsi MOATOTOBKH K YK3aMeHY 10
AUCHHITHHE
«XHMHH aPOMATHYECKUX FeTEPOIUKIOBY

1. IlpenenbHble, HEMpeAEIbHBIE U APOMATHUECKHE T€TEPOLIMKINYECKAE COETNHEHMUS.
2. MoOHO- M NOJMUMKIMYECKHE TeTepoapoMaTHUeCKHe COEIUHEHUs; aHcaMOIu u
KOH/ICHCUPOBaHHbIe (IIpeJe BCEro OCH3aHHEIMPOBAHHBIE) TIE€TEPOLMKINYECKHE
cucrembl. 3. Knaccugukaiuss apoMaTH4eCKUX T€TEPOLUKINYECKMX COEAMHEHUH 0
pasMepaMm IMKJIA M 10 YUCIy I'€TepoaToMOB B HeM. Pa3inuHble THIBI reTepOoaTOMOB:
reTepoaToMbl MUPPOJIBHOTO, MUPUIMHOBOIO U OOPENMMHOBOTO TUIIOB; YCIOBHOCTh 3TOH
KJ1accu(pUKaIu.
4. CXO0ACTBO M pa3ziIvyuue apOMaTHYECKUX KapOo- W TeTepOLMKINYECKUX COEANHEHHH.
CTpyKTypHbIE, MarHUTHBIE, SHEPIeTUYECKHE U XUMHUYECKHE KPUTEPUH apOMaTUYHOCTH;
OTHOCHUTEJIBHOCTh TOHATUS aPOMAaTHUYHOCTH (TapaMeTpbl, UCIOJIb3yeMble Il OLCHKH
apOMaTUYHOCTH CHUCTEM, O€H30J1 KaK CTaHAAPTHOE COEAMHEHHE JUIsl OLEHKH CTEIEeHU
apOMaTUYHOCTH JPYI'HX, B TOM YHCIIE FE€TEPOLUKINYECKUX COCAUHEHUH).
5. Konuenuust  P-u30BITOYHOCTH M P-ACPUUUTHOCTM B XHMUM TETEPOLUKIMYECKHX

COEIMHEHUI.
6. OOmas ki1accupukanms reTepourKkiIoB B paMKax JaHHOTO MOAX0Ja: p-U30bITOUHBIE
CHCTEMBI, P-Ie(PHUIUTHBIE CUCTEMBI, CUCTEMbI 0€3 SIPKO BBIPAXKEHHOW p-U30BITOYHOCTH U
p- AeUIUTHOCTH, CUCTEMBI C OJTHOBPEMEHHO SIPKO BBIPAXKEHHBIM P-M30BITOUYHBIM U P-
neUIUTHBIM XapakTepoM; O€H30J1 KaK UjiealbHask p-3KBUBAJICHTHAs CHCTEMA.
7. Knaccugukarys p-u30bITOUHBIX CUCTEM.
8. Knaccudpukamus p-gepuuutHbeIX cucteM. Kputepuu 31€KTpOHOIOHOPHOCTH U
AJIEKTPOHOAKIIEITOPHOCTH IE€TEPOLUKIMYECKIX CHCTEM.
9. OOmas xapakTepUCTUKa MATUWIEHHBIX T'€TEPOLUKINYECKUX COCIUHEHUN C OJHUM
reTepoaToMOM: T€OMETPHsI LUKIOB ([UIMHBI CBSI3€H M BaJEHTHBIE YIJIbI), JIEKTPOHHOE
CTPOCHHE, apOMATHUYHOCTh, IUMOJbHbIE MOMEHTHl W Jp. OCHOBHBIE HampaBJICHUS
PEaKIIMOHHONCIIOCOOHOCTH 3TUX CHUCTEM.
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10. IMupuauH u ero HeaHHENWPOBaHHbIE Mpou3BoAHbIe. CTpoeHHE NUPUINHA!
TEOMETPHSI MOJIEKYJIBI U MOJIEKYJIIpHAs JuarpaMma.

11. IlupuarHOBBIN aTOM a30Ta U €0 POjb B ApOMATUYECKONW CUCTEME MOJIEKYIIBI.

12. OOGmme cBefeHHs O MUPHUANHE, er0 (PU3UKO-XUMHUECKUE KOHCTAHTHI; CPAaBHEHUE C
0€H30J10M, HUTPOOEH30JIOM U TTHPPOJIOM.

13. OOmiast xapakTepucTUKa OCH3aHHEIMPOBAHHBIX  MPOW3BOJHBIX  NUPUIMHA
(XMHOJUH,U30XUHOJIWH, aKPUIIH).

14. Crnoco0bl monydyeHus: OEH3aHHEIHMPOBAHHBIX MPOW3BOIAHBIX MUPHAMHA (XHHOJIMH,
W30XUHOJIMH, aKPUJIUH).

15. Tumbel XUMHYECKHX peaKIyil, MPUBOIIIUX K (POPMUPOBAHHUIO TE€TEPOLUKINIECKUX

COeIMHEHUH (peaKuy reTepOLUKIN3alin ).

16. Peakunu UWKIONMPHUCOCTMHEHHUS, DIIEKTPOIMKINYECKUe peakiuu. Kiraccuduxanms

peakiuii nmkiaonpucoenuHenus: [2+1]-, [3+2]- wu [4+2]-umkionpucoeauHeHuUE;

0COOEHHO CTHIMKIIOTIPHCOETNHEHHS.

17. TunuuyHble KOMOWHALMU pPEareHTOB M Haubojiee pacHpOCTPAHEHHbIE MEXAHHU3MBbI

UKI000pa30BaHUs TETEPOIUKINIECKUX COSTUHEHHA.

18. OOmas xapakTepUCTHUKA TSATHWICHHBIX T€TEPOIUKINIECKAX COCTUHEHUN C OJHUM

reTepoaToOMOM: T€OMETPHUs LUKJIOB (IUTMHBI CBS3€H W BAJICHTHBIC YIJIBI), DJIEKTPOHHOE

CTPOCHHE, apOMATHYHOCTh, JWTOJbHBIE MOMEHTHl H Jp. OCHOBHBIC HaIPaBICHHUS

PEaKIIMOHHON CTIOCOOHOCTH ATUX CUCTEM.

19. Ctpoenue MoOJIeKyIbI pypaHa: TEOMETPHS U MOJICKYJISIpHAS THarpamMma.

20. Cioco0Osl momydeHus ypana.

21. du3nvecKue CBOMCTBA U CIIEKTPATbHBIC XapaKTePUCTHKHU (PypaHa.

22. XuMHYeCKHe CBOMCTBA (PypaHa, peakiuu ¢ 3JeKTPOOUILHBIMU peareHTaMu.

23. XuMHuecKre CBOMCTBa (PypaHa, peakinu ¢ HyKJ1eoGUIbHBIMAPEareHTaMHt.

24. XuMuueckue cBoiCcTBa pypaHa, peakiuu ¢ U PaIUKaIbHBIMHA pearcHTaMu

25. XuMuueckue cBocTBa PypaHa, peakiiuu ¢ KapoOeHaMHu.

26. XuMHuecKkue CBOMCTBa (PypaHa, peakiiu ¢ HUITPCHAMH.

27. XuMmuueckwe CBOHCTBa (ypaHa, pEaKkIUH OKHUCIHTEISIMH U
BOCCTaHOBUTEJISIMH,B3aUMO/ICHCTBUE C TMeHOGMIaMu, allu0(POOHOCTS.

28. Baxkneitmme mpousBoaHbie (ypana: (ypbypon (monaydeHue wu

XUMHYECKUE CBOiicTBa), GyphypuiIoBbId CHOUPT, MHUPOCIU3EBAS

KHCIIOTa, TeTparuapodypax.

29. bensanHenmupoBaHHBIE Tpou3BOAHBIE (ypaHa (OeH3odypan, aAubeH30dYypaH):

CTpPOEHHUE MOJIEKYJ, MOJy4YeHHEe, OCHOBHBIC HAIPABJICHUS PEAKIIMOHHON CIOCOOHOCTH,

CpaBHEHHE XMMHUYECKON aKTUBHOCTU C HEAHHEJTMPOBAHHOW CHCTEMOM.

30. CtpoeHue MOJIEKYIbI TUPPOJIA: TEOMETPUS M MOJIEKYJIIpHAs IUarpaMma.

31. Cnoco6bl nomy4YeHus muppoia.

32. duznveckre CBOICTBA U CIIEKTPATIbHbIE XapaKTEPUCTUKU MTUPPOJIa.

33. Xumuueckue CBOMCTBa MUPPOIIa, PEAKIIUU C IEKTPOPUILHBIMH pPeareHTaMH.

34. Xumuueckue CBOMCTBa MUPPOIIa, peaklluu ¢ HyKIeO(UIbHBIMU peareHTaMu.

35. Xumuueckue CBOMCTBa MUPPOJIa, PEaKIMU C PaJUKaTIbHBIMU peareHTaMH.

36. XuMuueckue CBOMCcTBa MUPPOJIa, peakiuy ¢ KapOeHaMH.

37. XuMudeckue CBOICTBAa MHUPpOJIA, PEAKLUU C OKUCIUTENSIMU U BOCCTAaHOBHUTEISIMH,

B3aMMO/IEHCTBHE ¢ TUeHO(pUIaMu, aua0(poOHOCTb.

38. Ankunnupposasl, N-MeTaaupoBaHHbIE U IpyTrUe IPOU3BOAHbIE THUPPOIIA.

39. ben3anHenupoBaHHbIE TPOM3BOJHBIE MUpposia (MHAOJ, KapOa3oid): CTPOEHHUE

MOJIEKYJ, TIOJTy- YeHHE, OCHOBHbIE HAIPABJICHUS PEAKIIMOHHOW CHOCOOHOCTH, CpaBHEHHE

XUMUYECKOHaKTUBHOCTH ¢ HEAHHEJIMPOBAHHOM CUCTEMOIA.

40. Oxcu- 1 aMMHOMH/IOJBI, UX TAYTOMEPHUS U XUMUYECKHE CBOMCTBA.

41. V30ouHAONBI, MHJIOIM3UHBL  BakHelline NpOM3BOJHBIE MHJONA:  MPOJIHH,

OKCHIIPOJIMH, TpUNTO(aH, CEpOTOHUH, CKaTOJ, 3-UHIOJMIYKCYCHAst KUCI0Ta, MHJOKCUI U



nHUro. HaeH- KyMapOHOBBIE CMOJIBI.

42. TlpupoaHble COeAUHEHUS MUPPOIBHOTO TUMA (MOPPHUH U TOPPHUPHHBI): TEM U TeMHUH
KaK COCTaBHBIEC YaCTH XpPOMOIPOTEUIa FeMOTI00MHa, XJI0po L1, Butamun B12,

43. DranonraHuHOBHIE KPACUTEIH, UX CTPOCHUE M MPAKTUYECKOE HUCIOJIB30BaHMUE.

[IpousBoHbIe TponaHa (KOKauH, aTPOIUH).

44, CtpoeHre MOJIEKYIIbl THO(QCHA: TEOMETPHS U MOJISKYJISIPHAS TUarpaMmma.

45. CriocoOrI osrydeHust THO(eHa.

46. dusnyeckne CBOWCTBA THO(EHA U €0 CIEKTPAIbHBIC XapaKTEPUCTHKH.

47. XuMudeckre CBOMCTBa THO(EHA, PEAKIHH C MIEKTPO(OUIBHBIMH peareHTaMH.

48. Xumuieckue CBOCTBa THO(PEHA, PEAKIINH C HYKICO(PHILHBIMH pPearcHTaMHu.

49. XuMudeckne cBOMCTBa THO(EeHa, PEaKInH ¢ paAuKaJIbHBIMU peareHTaMu

50. Xumudeckne CBOMCTBa THO(EHA, PEAKIINH C KapOCHAMH.

51. Xwumudeckue CBOMCTBA TUO(DEHA, pEaKIMH C OKUCITUTEISIMU U BOCCTAHOBUTEIISIMH,

B3aMMO/ICHCTBHE C TUEHOQUIIaMHU.

52. UnpodennHoBas peakiys Ha THO(DEH.

53. T'anoren- u metaiuiotTnodensl. Terparunpornoden (Tnodan), onotun (Buramux H).

54. beH3aHHEIMpPOBaHHBIC TMPOM3BOJHBIE THO(PeHa (THOHAdTEH, TUOEH30THO(EH):

CTpOEHHUE MOJIEKYJ, MTOJTy4YEeHHUE.

55. benzanHenmupoBaHHbIE TIPOW3BOJHBIE THO(GeHA (THOHAPTEH, ITUOCH30THO(EH):

OCHOBHBIC  HANpaBJICHUS PEAKIMOHHOW CIIOCOOHOCTH, CpaBHEHHE XUMHYECKOM

aKTHBHOCTH C  HEGAaHHEIMPOBAaHHOW  CHUCTEMOH; CpaBHeHHe THOHaTeHa C

TUMETHIICYTB()OKCHIOM.

56. THOMHIOKCHII M THOMH/IUTO, CTPOCHNE XUMHUYECKHE CBOWCTBA.

57. OO6mas XxapakTepUCTUKA MATUWICHHBIX T'€TEPOLUKINYECKHUX COEAUHEHUN C JIBYMs

rerepoaToMaMu: F€OMETpHUsl LHUKIOB (JUTMHBI CBSI3€H M BaJICHTHBIC YTJIBI), SJEKTPOHHOE

CTpOEHHE, B3aUMHOE BJIMSHHE FeTepoaToMOB B MOJIEKYJIaX, apOMAaTUYHOCTh, UIOJIbHbIE

MoMeHTbl. OCHOBHBIE HaIlPaBJICHUS PEAKIIMOHHOMN CITIOCOOHOCTH a30JI0B.

58. 1,2-A3zonwl (mupa3os, W30THA30J1, M30Kca3o0i). CTpoeHHE MOJIEKYN: TeOMeTpHus

MOJIEKYJsipHble  auarpamMMmbl.  OCHOBHBIE  CIIOCOOBI  TMOJYYEHHsS]  IE€TEPOLUKIIOB.

CpaBHuTeNbHAS XapaKTEepUCTUKA (PU3NYECKHX M (PU3UKO-XMMHUYECKHUX KOHCTaHT 1,2-

a30JI0B, CIIEKTPaJbHbIE JaHHBIE.

59. IupuauH u ero HeaHHEIUpPOBaHHbIE Npou3BoAHbIE. CTpoeHHE MNUPUAMHA!

reoMeTpHsl MOJIEKYJbl M MOJIEKyJsipHas Aauarpamma. [IMpuauHOBBI aToM a30Ta U €ro

POJIb B apOMaTUYECKOM crucTeMe MojeKysbl. OOle cBeIeHsI 0 MUPUIUHE, ero (PU3uKo-

XUMHYECKHUE KOHCTAaHThI; CPAaBHEHHE C OEH30JI0M, HUTPOOEH30JI0M U MUPPOIIOM.

60. HaxoxxneHne nupuUauHa M €ro MPOU3BOAHBIX B mpupoae. CrocoObl MOTydeHHS

NUPUAMHA U €ro HEaHHETUPOBAHHBIX IPOU3BOJHBIX B TMPOMBIIUICHHOCTH U B

1abopaTopHOM MpaKTUKeE.

61. ®opmanbHas P-3KBUBAJIEHTHOCTh U  (DakTHYeCKOe TIOBEIEHUE NUPHUIMHA B

XUMHUYECKUX peak-IusixX (p-AeUIIUTHOCT) C TOYKU 3PEHUS TUIOTE3bl P-U30BITOYHOCTH U

P-AeQUIUTHOCTH reTePO-IIUKINUYECKUX COCTUHEHHI.

62. Xumuueckue CBOWCTBA NUPHUIMHA W €r0 HEAHHEIUPOBAHHBIX MPOU3BOJHBIX.

Peakuuu ¢ onextpodunbHbIMU peareHTamMu 1o C-aToMaM KoJsiblla (HUTPOBaHHE,

cynb(pUpOBaHUE, TAJIOTEHUPOBAHUE, MEPKYPUPOBAHHUE, HUTPO3UPOBAHHE)

63. Xumudeckue CBOWCTBA MNHUPHIMHA M €r0 HEAHHEIWPOBAHHBIX MPOU3BOJHBIX.

Peakuuu ¢ snektpodunbHeIMU peareHTamMu mo C-aromam Kojblla (a30codeTaHue,

B3aUMO/ICHCTBUE C albICTUIAMH).

64. Xumudeckue CBOWCTBA NHUPHUIMHA W €r0 HEAHHEIUPOBAHHBIX MPOU3BOJHBIX.

Peakuuu c snektpoduinbHBIMU peareHTamu 1o N-atoMy (MPOTOHHUPOBAHUE CHIBLHBIMH

MUHEpAIbHBIMH KHUCJIOTaMH, KOMIUIEKCOOOpa3oBaHWE C HMOHAMHU TSKENBIX METAIJIOB,

B3aUMO/ICHCTBUE C aTKUJTAIOTeHUIaMH ).

65. Xumudeckue CBOWCTBA MHPUAMNHA W €ro HEaHHEIWPOBAHHBIX IPOU3BOJHBIX.
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10.

11.

12.

13.

14.

Peakium ¢ snekTpoduinbHbIMEH peareHTaMd 10 N-atomy (TaJoreHaHTUIpUAAMHU,
rajorécHaMm, ydaCTuc€ B PpPCAKIUAX THUIIA MHX&Z‘)JISI, B3aHMOI[eI>'ICTBI/Ie C KHCJI0TaMunu
JIsrouca).

66. XuMudeckue CBOWCTBA MUPHIMHA W €r0 HEAHHEIWPOBAHHBIX MPOU3BOJIHBIX.
Peakium ¢ Hykineo(wiIbHBIMH — peareHTtamu: peakuud 1o C-aromaM  KoJibla
(TUIpOKCUIMPOBaHUE, ATKOKCUIMPOBAaHUE, aMUHUPOBaHuE 10 Ynunbabuny).

67. XuMuveckne CBOWCTBA MHUPHIMHA W €r0 HEAHHEIWPOBAHHBIX MPOU3BOJIHBIX.
Peakium ¢ HykineodwibHBIMH — peareHTamu: peakuud 1o C-aromaMm  KoJibla
(B3auMozelicTBUE €  METAJUIOOPraHMYECKUMHU  peareéHTaMu, aKTUBUPOBAHHBIMU
METWJIbHBIMU U METUJIIEHOBBIMH COEIUHEHUSMM, AHTUAPOOCHOBAHUSIMU U  COJISIMU
CUHUJIbHOM KUCJIOTHI).

68. XumMmnyeckne CBOICTBAa MHUPUANHA M €70 HEAaHHETMPOBAHHBIX TPOM3BOIHBIX. Peakim
co CBOOOJHOPAIMKAJIbHBIMA pPEAreHTaMM: pPEaKIMH BOCCTAHOBJIEHMSI U OKHUCIIECHHUS,
(hOTOXMMHYECKHE TPEBPALLICHHUSL.

69. Peakiuu MpoW3BOJHBIX MUPUINHA (TTMKOJIMHOB, IPYTUX AIKHIMTUPUIHOB, THAPOKCH-
, aMUHO- ¥ TAJIOT€HNTUPUANHOB) B OOKOBOM IIEIH.

70. YeTBepTUYHBIE MTUPUANHUEBBIC COJIN; HX CTPOCHHE, TTOTyUeHHE.

71. YeTBepTUYHBIE MTUPUANHUEBBIC COJIA, XUMHUYECKAs XapaKTEPUCTHKA.

72. N-Oxcun mupunuHa. CTpoSHHE MOJICKYITBI: TEOMETPHSI X MOJICKYJISIpHAS IarpamMmma.
73. N-Oxcun mupuamHa. CriocoObl OTy9IeHUsI.

74. N-Oxcun nupuarHa. XMMHUECKHE CBOWCTBA.

3agaun

B pacriopsbkernn MMeroTCst OCH3aibaerull, OCH30iMHass KUCIIOTa, 3THIIALETAaT, ATAaHON M
mo0ble  HEOpraHwdeckue  peareHTol.  [Ipemnoxkure  cmoco6  cuHTe3a  2,4,6-
TpUESHUITTUPUTUHA.

B pacnopspkeHUM UMEIOTCS aHWJIMH, MUPOBUHOTPAIHAS KHCIOTa, JUMETWI(hopMaMua u
mo0ble  HEOpraHudeckwe peareHThl. [lomyunte WHIOJI-2-KapOOHOBYIO KHCIOTY |
npeBpaTute e€ B HHI0J-3-KapOOHOBYIO KHUCTIOTY.

[Ipemmoxure cxemy cuHTE3a 2-(IEHTEPOMETIUI)-8-METHIXMHOJIMHA W3  TOJyoJa,
areTaNbJIeTuIan JPYrux HeoOX0AUMBIX pearcHTOB.

[Monyuute 1,2,3,4,5-1IeHTAMETUIITIUPPOII, UCXOIS AllETOYKCYCHOTO dupa, METHINOANIA,
METHJIAMHHA ¥ HEOPTaHUYECKUX PearcHTOB.

[Monyunte 3,4-nudenuntuoper u3 dpupa XIOPYKCYCHOM KHCIOTBI, ITAHOJIA,
OeH3asberuaa, CyabGuaa HaTpus U APYrUX HEOPTaHMYECKUX PEarcHTOB.

Hcxoas u3 nukiIoreKkcaHoHa 1 HCOPTaHNYCCKUX PEAarcHTOB, IOJTYUYUTC TpeTI/I‘lHHﬁ aMuH A.

mﬁ'@
A
I/ICXO s 3 STHHaKpI/IJIaTa, METHUJIaMHUHA U I[pyFI/IX HGOGXO,Z[I/IMLIX peaFeHTOB,

OCYILECTBUTE CHHTE3 IPUPOIAHOTO aJKAIOWUJA apPEKOJIMHA, COAEPIKAIIErOCs B JIUCTBAX
a COC0HVEL

CH3
A

[Monyunre 5-merokcu-2-(3-mupuauia)MHI0A A U3 MUPUAMHA, YKCYCHOTO ajibJeTH/a,
aHWIWHA U APYTUX HEOOXOAUMBIX PEareHTOB.

H3CO
(Y
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A
15. Ucxonss w3 MypaBBUHOW, MAJOHOBOM KHCIOT, 4-MeTOKCHOSH30AMOKcazonuanHa-1,3 u

METH. QCH3 JIOU]J MaKa KOTapHUH A.
; _0OCH3
SN
H3C OCH3 A

16. [Tomyunre 2-TpeT-OyTWIXHHONMH W3 O-HUTPOTOJIyOJIa, TPET-OYTHIMETUIKETOHA W
IPYrUXHE00XOAUMBIX PEareHTOB.

17. icxons w3 MeTWIaMUHA, OTUJIAKpuiaTa, O-aHU3UWIWHA (0-METOKCHAHWIMHA) H
JIPYTUXHEOOXOIUMBIX pEareHTOB, MOJydrUTe MMPOU3BOIHOE HHAOA A.

Er

=
=

OCHz A

18. Ucxons w3  aHW307a, AameTOYKCycHOro »(dupa, XJIOPYKCYCHOW  KHUCIOTBI H
HEOPraHNYECKUXPEeareHToB, MOJyYUTe 3aMEIIeHHbII HHI0IT A.
CHLCODOHC H;
H;CO

CH;

g

A

19. U3 Bepatpona (1,2-1uMeTOKCHOCH30J) M HEOPraHMYCCKMX PEarcHTOB IOJYYHTE
AIKOJIOUNANIAaBEPUH A.
HaCO

HzCO

HzCO

Y

OCH: A

20. 13 IIhppoJIa, OTHJIaKpHJIaTa n HCOPraHU4CCKUX pe€arcHToB MMOJIYYHUTC
ISTCPOIUKIMICCKOCCOCANHCHNC A.

N

.

21. B pacniopspkeHu# umerotcs THogeH, GpypaH, STHIOBBIA 3(DUp YKCYCHON KHCIOTHI U
JIpyrueHeo0xouMble peareHThl. [losryunte 3aMeIneHHbld TUPUIUH A.
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22.

23.

24,

25.

26.

27.

28.

A
[Tonyunre coenuHenne A U3 MUMETUHOBOM (reNTaHAMOBOM) KHUCJIOTHI, alleTOHA U
JIPYTUXHEOOXOMMBIX PEareHTOB HEIIUKIUIECKOTO CTPOCHUSI.

) ——"

0 A
W3 1uKiIorekcaHoHa, aHWIMHA U JPYTUX HEOOXOIUMBIX HEIUKIMYECKUX PEarcHTOB
nosryante N-meTwi-2,3-IUKI0TenTeHOMH IO A.

H3':|3I
M

Pacuiudpyiite BO3MOXKHYIO CXeMY CUHTE3a ajIkayiona HUKoTuHa I

CN
1. RMgBr [A 1. CH3NH, 1. HBr (koHu.)
@ 2. H,0 b 2. Hy/Pt B 2. KOH CioH1sN;
N HHUKOTHH

(']

R=CgHsOCH2CH>CH>CH,—

Hcxons n3 anenmHOBOM KUCIIOTHI U alleTOHA, TIOJIYYUTE COSTMHEHHE A.
7

h{' CH3
CHICH3)2 A

Ucxons u3 dypana u aneruiieHa, noayuure 2,5-6uc(2-pypun)-tnoden A. Vcnonb3yiite
TOOBICIPYTHE HEOOXOJMMbIE HETUKITHUECKUE PearcHThI.

)
0 O A
13 BTOPHUYHOI'O aMHHaA An ApYyrux HeO6XOI[I/IMI>IX pCarcHTOB MOJYUUTC TNaMUH b.

JA 5

H CH2ZCHZNH 2
(H3C)2M
I/ICXO,Z[H %6 TI/IO(l)eHa, MCTUJIIBUHUJIKECTOHA U HeopFaHI/I‘ICCKI/IX peaFeHTOB, HOJ'Iy‘II/ITe
COCINHCHUC
A.
Hac—" ™.
5
0
CH3 A
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29. 13 aHnnMHA U JpYruxX HEOOXOIMMBIX PEareHTOB MOIyYUTe 6-aMUHOXUHOJIHH.

Hcxonst n3 6pomOeH3071a, TUPHIMHA U APYTUX HEOOXOAUMBIX PEareHTOB, MOJIYyYHUTE 2-
¢enmmmupuanH. Hanmummre ctpykTypHyto GpopMyiy mpoIyKTa HUTPOBaHUs 2-(QeHIIITHPUITHA
HUTPYIOIIEH CMECHIO.

30. Mcxons u3 ameroykcycHoro 3¢upa, ameroHa, AMOpOMAITaHa, MAJIOHOBOTO 3dupa u

OPYrUX HEOOXO/JMMBIX  PEarcHTOB, IIOJTY4HTE N-(umKmonponuiMeTun)-2,5-
| /N
M
H3C CH3
A

31. [lomyunte  2-TpeT-OyTMIXUHOJIMH W3  O-HUTPOTONyOJja, OCH30J7a, OJTaHOJNAa W
HCOPraHNM4YCCKUXPCArCcHTOB.

Metoauka ¢popMupoBaHHs Pe3yJbTHPYIOLICH OLEHKH

VY4eOHBIM IUJIAaHOM 10 JIAHHOW  JWCIUIUIMHE TPEAYCMOTPEH  SK3aMEH.
MaxkcuManbHOE KOJTHYECTBO 0aJIOB, KOTOpoe MokeT HabpaTh ctyaeHT 100.

[Ipn ycmenrHoM OCBOEHHM Kypca CTYIEHT, HaOpaBmuii 56 OamnoB umm Oosnee,
MOJET OBITh OCBOOOYKIEH OT CAAUYX DK3aMeHa.

B mpotuBHOM cnydyae Ha 3k3aMeHe (YCTHBIH OTBET) MAaruCTPaHTy MpeJularaercs
TPUTEOPETUYECKUX BOIIPOCA.

Bec Teopernueckux BompocoB coctaBisier 1 m 2 Bompockl — mo 30 Gamos, 3
Borpoc— 40 G6awtoB. To ecTh MakCUMaJIbHBIM CyMMapHBIM Oajl 3a OTBET Ha IK3aMEHE
cocrtasisier 100 6amios.

Bce 3amanus  oleHMBAOTCI IO NOATHOQUIBHOM  CHUCTEME, a  3aTeM
MEPECYUTHIBAIOTCS 110 IPUBEICHHOM LIKaJIe.

IIkana UTOroBoI aKageMU4eCKOH yCeBaeMOCTH CTY€HTOB 110 M CIIUIJIMHE

Cucrema onenoxk COI'Y
Cymma GannoB Hassauue YucaoBoil DKBUBAJIEHT
86 - 100 OTan4HO/3a4TEHO 5
71-85 Xopo11Io /3a4TeHO 4
50-70 Y 10BJAETBOPHUTEIEHO/3aUTEHO 3

OueHuBaHue 0TBETA CTYAEHTA HA IK3aMeHe (3a4eTe)

Xapakmepucmuka omeema | bannvl |
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Jlan T1OnHBINM, pa3BEepHYTBIM OTBET HA IIOCTABJICHHBIM BOIPOC, IIOKa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HaHUH 00 00BEKTEe, MPOSBISAIOMIASACA B CBOOOIHOM
ONEPUPOBAHUU MOHATUSIMH, YMEHUM BBIIEIUTH CYIIECTBEHHbBIE U HECYILIECTBEHHBIE
€ro NpPU3HAKW, NPUYMHHO-CICICTBCHHbIE CBSI3U. 3HaHHE 00 0OBeKTe
JIEMOHCTPHUPYETCs Ha (pOoHE MOHMMAHUS €ro B CUCTEME JaHHOU HAyKU M
MEXAUCLUIIMHAPHBIX cBsizel. OTBET GOpMyIUpyeTCss B TEPMHUHAX HAYKH,
U3JI0)KEH JIUTEPATYpHBIM  SI3bIKOM, JIOTMYEH, JIOKa3aTeJeH, JEMOHCTPUPYET
aBTOPCKYIO MO3HULIUIO CTY/ICHTA.

46-50

Jlan TONHBIM, pa3BEpHYTHIM OTBET Ha IIOCTABJICHHBIM BOIPOC, II0OKAa3aHa
COBOKYIIHOCTb OCO3HAaHHBIX 3HaHUH 00 O0OBEKTe, JOKAa3aTeNbHO PACKPBITHI
OCHOBHBIE IIOJIOKEHUS TEMBbI; B OTBETE IIPOCIEKHUBACTCS 4YETKas CTPYKTypa,
JIOTMYECKAsi  IOCJIENOBATEIBHOCTh, OTPAXKAKMIAs CYHNIHOCTh  PACKpPhIBAEMBIX
MOHSATUN, TEOpUHU, sBIIEHUN. 3HaHHE 00 OOBEKTE AEeMOHCTpUpyeTcs Ha (oHe
MMOHUMAaHMs €ro B CUCTEME JAHHOM HayKW M MEXIUCHMIUIMHAPHBIX cBsizeld. OTBeT
U3JI0’KEH JINTEPATYPHBIM SI3bIKOM B TEPMHMHAX HayKu. MoryT ObITh JOMYIIEHbI
HEJIOYETHI B OIIPEACIICHNUHN NTOHATUMN, UCIIPABJIECHHBIE CTYACHTOM CAMOCTOSITEIILHO B
IIPOLIECCE OTBETA.

41-45

JlaH NOJIHBIN, pa3BEpHYTHIM OTBET HA MTOCTABJIEHHBIA BOIIPOC, IOKA3aHO YMEHHE
BBIJIEINTH CYIIECTBEHHBIE U HECYILIECTBEHHBIE MPU3HAKN, TPUYMHHO-CIIECTBEHHBIE
cBsA3u. OTBET YETKO CTPYKTYPUPOBAH, JIOTUYEH, U3JI0KEH B TEPMUHAX HAYKU.
OpHako AOMyIIEHbl HE3HAUUTEIbHbIE OMIMOKHM WM HEJIOYETHI,

VICIIPABJICHHBIE CTYIEHTOM C IIOMOIIBI0 «HABOIAIIMX» BOIPOCOB IPENOJaBATEIS.

36-40

JlaH modHBINA, HO HEJIOCTATOYHO IIOCJIEIOBATEIbHBI OTBET Ha IMOCTaBJICHHBIN
BOIIPOC, HO IMpPU OTOM TOKa3aHO YMEHHE BBIACINUTH CYIIECTBEHHBIE U
HECYILIECTBEHHbIE MPU3HAKA U MPUYMHHO-CIEICTBEHHbIE CBSI3U. OTBET JIOTMYEH U
M3JIOKEH B TEPMUHAX HAYKH. MOTYT OBITh OMYIIEHBI 1—2 OMIMOKU B OTIpeIeICHUN
OCHOBHBIX MOHATUH, KOTOPBIE CTYAEHT 3aTPYAHSETCS UCIIPABUTH

CaMOCTOSITENIBHO.

31-35

JlaH HEemOCTaTOYHO TMOJIHBIA W HEJOCTATOYHO pa3BepHYTHIM oOTBeT. Jlormka wu
MOCJIEIOBATENILHOCTh M3JI0KEHHUSI HMEIOT HapyueHus. JlomyieHsl omuOKd B
pPacKpbITUM TOHATUN, ynoTtpebineHuun TepmMuHOB. CTyAeHT He crnocobeH
CaMOCTOSITEJIbHO BBIJICIUTh CYIIECTBEHHbIE M HECYIIECTBEHHBbIE IPU3HAKH MU
MIPUYMHHO-CIIEICTBeHHbIE CBSI3U. CTYIEHT MOKET KOHKPETHU3UPOBaTh 0000IICHHbBIE
3HAHUS, JI0Ka3aB Ha MPUMEpPaxX MX OCHOBHBIE MOJIOXKEHHS TOJBKO C

MOMOIIBI0 IpernoaaBarens. PeueBoe opopmiieHne TpedyeT nonpaBok, KOPPEKIHH.

26-30

JlaH HEMOJIHBIM OTBET, JIOTMKAa U TMOCJIEI0BATEIbHOCTh HW3JIOKEHUS HMEIOT
CyllecTBeHHbIe HapymieHus. JlomymieHsl rpyOble OMIMOKH MpU  OINpeAeiIeHUH
CYIIHOCTH PACKPBIBAEMbBIX MOHITHI, TEOPHi, SIBJCHUM, BCIEICTBUE HEMTOHHMMAHMUS
CTYICHTOM HX CYIIECTBEHHBIX M HECYIIECTBEHHBIX NMPU3HAKOB U CBs3eil. B oTBeTe
OTCYTCTBYIOT BBIBOJIbl. Y MEHHE PACKPBITh KOHKPETHBIE MPOSIBICHUST 0000IIEHHBIX
3HaHMI He ToKa3zaHo. PeyeBoe oopmiieHne TpedyeT NonpaBoK, KOPPEKIIHH.

21-25

l[aH HEMOJIHBIN OTBCT, Hpe,I[CTaBJ'IHIOH_[I/Iﬁ coboii Pa3pO3HCHHBIC 3HAHHUA IIO TEMC
BOIIpoca C CYHIECTBCHHBIMU OIIMOKAMH B ONIPCACIICHUX. HpI/ICYTCTBy'I-OT
(l)pal"MeHTapHOCTB, HCJIIOTNYHOCTDb U3JI0KCHUA. CTy,[[eHT HC OCO3HACT CBA3bJAaHHOI'O
MOHATHUA, TCOPHUH, ABJICHUA C APYIrUMU 00BbEKTaMH JAUCIUITIINHBI. OTCYTCTBYIOT
BbIBOJIbI, KOHKPETHU3allUA U HNOKA3ATCIBHOCTb H3JIOKCHU. Peub HErpaMOTHa.
Z[OHOJ'IHI/ITCJ'ILHI)IC U YTOUHAIOMIHKE BOIPOCHI IMPCIoAaBareiiai HE IMPUBOIAT K
KOPPEKIHUHN OTBETA CTYACHTA HE TOJIBKO Ha MMOCTaBJICHHBIN BOIIPOC, HO

" Ha JPYruc BOMPOChI JUCHUIIIINHBIL.

1-20

He TOJIYYCHBI OTBCTHI 11O 0a30BBIM BOIIpOCaM NUCIUTIIINHBI.
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Iloka3zarenn n KPpUTEPUHA OLNCHUBAHUA KOMIIeTeHIINii Ha PA3JHYHBIX Talax ux
(l)OpMHpOBaHI/Iﬂ, OITMCAHHE€ KA OICHUBAHUA

YpoBeHb c(hpOpMHUPOBAHHOCTH KOMIIETEHIIUI

«MUHHMAJbHBIHI MunumaJjabHbII «Cpennnii «BbpIcokui
YPOBEHb He yposeHnb» (50-70 ypoBeHb» (71-85 YPOBEHb»
AocTUrHyT (Mmenee 50 0aJ1J10B) 0aJ1JI0B) (86-100 6ans10B)
0aJ1J10B)
Komnerenum He «Komnerenuu Kommerennun Komnerenmun
c(OpPMHUPOBAHBI. c(OpMHUPOBAHEI. c(OpMUPOBaHBI. c(OpMHUPOBaHBI.
3HaHUs OTCYTCTBYIOT, CdopmupoBansl 3HaHus OOIIMpHBIE, | 3HAHUS TBEPJbIE,
YMEHHS 1 HaBBIKH HE 0a30BbIE CTPYKTYpPbI CUCTEMHBIE. apryMeHTHUPOBaHHbIE
c(hopMUPOBAHBI. 3HAHHUM. YMeHnus HOCAT , BCECTOPOHHHE.
YMenus PpeNpOAYKTUBHBII YMeHHs yCrenHo
dbparMeHTapHBI HHOCST | XapakKTep, MPUMEHSIIOTCS K
penpOyKTUBHBIHN MPUMEHSIIOTCS K PEILICHUIO KaK
Xapakrep. PELICHUIO TUMIOBBIX | TUIOBBIX, TaK U
JlemoHcTpupyercs 3aaHMi. HECTaHIapPTHBIX
HU3KHI YPOBEHB JemoHcTpupyeTcs TBOPYECKHUX 3aJaHUMN.
CaMOCTOSITETHbHOCTH JIOCTAaTOYHBII JlemoHCcTpHpYyeTCS
NPAKTUYECKOTO YPOBEHb BBICOKHH YPOBEHb
HaBbIKa. CaMOCTOATCIIBHOCTHU CaMOCTOSITEIbHOCTH,
YCTOWYHBOTO BBICOKASI
IPaKTHIeCKOro aJlalTHBHOCTb
HaBbIKA. [PaKTHYECKOTO
HaBbIKa
Onucanue KpUTEpHeB OLCHUBAHUS
OO6yuaromuiics OO6yyaromuiics OO6yyaromuiics OO6yyaromuiicst
O0OHAPYKUIT O0OHApPYXHJI 3HAHUE OOHAPYXWJI TTOJTHOE | OOHAPYKHIT
3HAYUTEIIbHbIE OCHOBHOTO y4eOHO- 3HaHUEe y4eOHO- BCECTOPOHHEE,

po0Oesbl B 3HAHUAX
OCHOBHOTO y4eOHO-
IPOrPaMMHOTO
MaTepHana, JOMyCTHII
MPUHIUTTHATHHBIC

OIIMOKHU B BBIIOJHEHNH

MpeaAyCMOTPCHHBIX

MpOrpaMMoOM 3aaHui U

HE CrIoco0eH

IpOoaAOJIKHUTDH 06yquHe

WJIY IPUCTYIUTH 11O
OKOHYAaHHUH
YHUBEPCUTETA K
npodeccruoHaIbHON
NESITENILHOCTH 0€3
JOIIOJTHUTEIIbHBIX
3aHATHI O
COOTBETCTBYIOIIEH
JUCIUTLINHE,

IPOrPaMMHOTO
Marepuaia B o0beme,
HEO00XOUMOM IS
JnanpHEeHe yaeObl u
npecTosien paboThbl
1o npodeccuu,
CIPaBHIICS C
BBITIOJTHEHHEM
3aJIaHui,
PEeyCMOTPEHHBIX
IPOrpaMMoOii, 3HaKOM
C OCHOBHOM
JUTEPATYPOH,
PEKOMEHIOBAHHOU
IIpOrpaMMoit
JUCIUTLTAHBL,
JOTTYCTUT
MOTPEIIHOCTH BOTBETE
Ha 2K3aMeHe UIpH
BBITIOJTHEHUH
9K3aMEHAIIMOHHBIX

MIPOTrPaMMHOTO
Marepuania,
YCTEIIHO BBITTOTHIIT
MIPETYCMOTPEHHBIC
MIPOTPaMMOit
3aJjaHusl, YCBOUII
OCHOBHYIO
JTUTEpaTypy,
PEKOMEHI0BaHHYIO
MPOTPaMMOit
IUACIUTUIMHEL,
moKasai
CUCTEMaTHUYECKHUI
XapakTep 3HaHUU 10
JTUCLMIUIMHE U
CIIOCOOEH K X
CaMOCTOSITEIbHOMY
MOTIOJIHCHHUIO U
OOHOBIIEHHIO B XOJ€E
JanbpHeHImen
yueOHOIl paboThl U

CHUCTEMATUYECKOE U
rIIyOOKOE 3HaHUE
y4eOHO-
MIPOrpaMMHOTIO
Marepuana, yMEHue
C¢BOOOIHO
BBINIOJIHATD 3aJaHusl,
MIPEAYCMOTPEHHBIE
MPOTrpamMMoi,
YCBOMJI OCHOBHYIO
JUTEPATypy U
3HAKOM C
JIOTIOJTHUTEIILHOU
JUTEPaTypo,
PEKOMEHIOBAHHOMN
IporpaMMon
JUCLUTIIINHBI,
YCBOMJI B3aHUMOCBS3b
OCHOBHBIX IOHATUN
JUCHUTUIUHBI B UX
3HAUYECHUH TS
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3aJaHuid, HO 00NasaeT | mpodeccHoHabHON | mpruoOpeTaeMoin
HEOO0X0IUMBIMU JEeATEIbHOCTH npodeccu,
3HaHUAMMU OJId UX MMPpOSABUJI TBOPUYCCKUC
YCTpaHEHHUS IO CIIOCOOHOCTH B
PYKOBOJICTBOM MMOHUMAaHUH,
IpernoiaBaTels. U3JI0KCHUN U
UCTIOJIb30BAHUHT
yueOHo-
MpOrpaMMHOI0O
MaTepuaia
Ouenka Ounenka Ouenka «xopomo» | OueHka «OTIMYHO»
«HEeY/0BJIETBOPUTE/Ib | «YAOBJETBOPUTEJIbH | «3auTeHo» | «3auTeHo»
HO» /He3aYTeHO 0» / «3aYTEHO»

9. YueOHO-MeTOAUYECKOE U HHPOPMANIMOHHOE 0O0ecTiedeHue U CHUTIINHBI (MOTYJI51)
a) OCHOBHAs JUTepaTypa:
1. Cy3naneB, K.®. OCHOBBI XMMHUHU TE€TEPOLUKINYECKUX COEIUHEHMH: ydyeOHOoe mocolue

[16+] / K.®. Cy3ganeB ; MHHHCTEpCTBO HAayKH M BBICHIEro oOpa3oBaHus Poccuiickoii
Oenepannu, KOxHbIil penepanbHblil yHUBEpcUTET, Xumudeckuil ¢akynprer, Kadeapa xumun
MIPUPOJHBIX U BBICOKOMOJIEKYJISIPHBIX coennHeHn. — PoctoB-Ha-/lony ; Taranpor : FOxHbIi
¢denepanbubiii yauepeuter, 2018, — 104 c¢: wr - Pexum  jgocryma: 1o
moamucke.  — URL: https://biblioclub.ru/index.php?page=book&id=561249. — bubmuorp. B
kH. — ISBN 978-5- 9275-2850-9. — TekcT : 31eKTpOHHBIH.

2. Ycreinwk, H0.A. Jleknuu mo oprannueckoid xumuu : [16+] / FO.A. YcreiHIOK. — MOCKBa:
Texnocdepa, 2015. — Y. 1. BBoausrit konteHntp. — 504 c. : ui., Tabm., cxem. — (Mup xumun). —
Pexum JOCTyTa! 10 IO IITHCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=444861

. — bubmmorp. B kH. — ISBN 978-5-94836-430-8. — TekcT : 311eKTpOHHBIH.

3. Opranunueckas xumus : yueoHoe nocooue / E.A. ®duarosa, A.B. I'ynesckas, O.B. [[16:70,
A.®. Tloxapckuii ; otB. pea. A.B. I'ymeBckas ; KOxHbplli QenepanbHblii YHUBEPCUTET. —
PocroB- Ha-Jlony ; Tarampor : IOxusii denepansubiii yHuBepcuter, 2017. — Y. 2.
ApomaTtudeckue coeauHenus. — 118 c¢. . win - Pexum JoCTyma: 110
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=499923. — Bubauorp.: c.
109. — ISBN 978-5-9275-2392-4. — TekcT : 37eKTPOHHBIH.

4. Jixoyas JIx., Mumic K. Xumusi reTepolMKINYecKuX coeauHeHuid. M3narenbcTBo: Mup,
2014r.

5. Teodun Aiixep, JIyri @. Tutie [IpenmapatuBHast opraHudeckas XuMus. Peakiinu v CHHTE3bI
BIIPAKTUKYME OPraHUYEeCKOW XMMUU M HAy4HO-HCCIeI0BaTeNbCckoi adopaTopuu. Mup, 2009
r.

0) JoMOJTHUTEIbHAs JINTepaTypa
6. A. JI. Kypu, M. B. Jluaunnos, A. B. Yemnpaxos, JI. U. Jluanuona, I'. C. 3aiineBa, M. M.
Kabaunuk. 3amaum 1mo opranumdeckoil xumuu c pemeHusmu. M3a-so bunom. Jlaboparopus
3HaHui. M.: 2009 r.
7. JIx. xoyns, K. Mumnc. Xumus reTepoliMKJIndeckux coequHennit. Mocksa «Mupy, 2011 r.
8. k. JUx. Jlu. iMennsle peakuuu. MexaHu3Mbl OopraHuyeckux peakuunil. Mocksa. bunom.
JIaGopatopus 3Hanuit. 2009r.

B) COCTAB JIMLCH3HOHHOI0 M CBOOOIHO PACNPOCTPAHAEMOr0 NPOrPaMMHOro odecrneyeHus, B
TOM YHCJIe 0TeYeCTBEHHOI 0 POM3BOICTBA.
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https://biblioclub.ru/index.php?page=book&id=561249
https://biblioclub.ru/index.php?page=book&id=444861
https://biblioclub.ru/index.php?page=book&id=499923
http://www.setbook.ru/books/authors/author53073.html
http://www.setbook.ru/books/publishers/publisher35122.html
http://www.ozon.ru/person/2714163/
http://www.ozon.ru/person/2714186/
http://www.setbook.ru/books/publishers/publisher35122.html

Ne HaunmeHoBaHue Ne norosopa(1uueH3ust) Crpana
n/n NMPOU3BOIUTEb
1 Windows 10 Enterprise Ne 4100072800 Microsoft Products | CILA
' (MPSA) ot 04.2016r
2 Windows 10 Pro for Workstations | Ne 4100072800 Microsoft Products | CILIA
' (MPSA) ot 04.2016r
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft Products | CILA
' (MPSA) ot 04.2016r
4 Windows 8.1 Professional Ne 4100072800 Microsoft Products | CLLIA
' (MPSA) ot 04.2016r
5 Windows 8 Enterprise Ne 4100072800 Microsoft Products | CILA
' (MPSA) ot 04.2016r
6 Windows 8 Professional Ne 4100072800 Microsoft Products | CILHA
' (MPSA) ot 04.2016r
7 Windows 7 Enterprise Ne 4100072800 Microsoft Products | CILA
' (MPSA) ot 04.2016r
5 Windows 7 Professional Ne 4100072800 Microsoft Products | CILHA
' (MPSA) ot 04.2016r
9 Office Standard 2016 Ne 4100072800 Microsoft Products | CILHA
' (MPSA) ot 04.2016r
10 Office Standard 2013 Ne 4100072800 Microsoft Products | CILHA
' (MPSA) ot 04.2016r
11 Office Standard 2010 Ne 4100072800 Microsoft Products | CILHA
' (MPSA) ot 04.2016r
12 Cucrema TecTupoBaHus Sunrav Ne468 ot 03.12.2013 UIT Poccust
‘| WEB Class Cynrarynun P.T.(6eccpouno)
13.| Kasperksy Endpoint Security Jlo 22.01.2024 Poccus
[Iporpammuoe obecrieueHue st CBo0oHOE TPOrpaMMHOE CIIA
14.| penakTpOBaHUS XUMUYECKHX obecrneueHne(6eccpoyuHoO)
dopmyi Isis Draw
Cucrema romcka TeKCTOBBIX Ne 795 or 26.12.2020 r. Poccus
15.| sammcrBOBaHMIT (me#ictButenen 1030.12.2021r.)c
«Anrtumiaruar.BY3» 3AO «Antu-Ilnarunar»
MOODLE BecruiaTHOe poccHiicKoe CIIIA
16. (6ecrutatHoE
POCCHIICKOE)
Jln4nbii kabuner Jlunensus GeccpouHast Poccust
17.| CTyZIEHTa/COTPYAHHKA Tex.conpoBoxaenue ot 14.03.2022
r
DnexTpoHHas 6ubnIMoTeKa https://dvs.rsl.ru Poccus
18.| nuccepranuu u aBTopedepaTon TpeGyetcs peructparus B
PI'b(OB/] PI'B) o6ubmnoreke COI'Y
OBbC"YHuBepcurerckas https://biblioclub.ru Poccus
19.| 6u6mmorexa ONLINE" TpeGyetcs perucTpanus
oubnmnoreke COI'Y
OBC «Hayunas osnektponHas | http://elibrary.ru. Poccust
20.| 6ubnuoreka eLibrary.ru» TpeGyercs perucTpanus
oubmmoreke COI'Y
21 | YHuBepcanbHas 6a3 qannbix East https://dlib.eastview.com CIIIA
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https://dvs.rsl.ru/
https://biblioclub.ru/
http://elibrary.ru/
https://dlib.eastview.com/

View

OBbC «KoHCYNbTaHT CTYICHTa» http://www.studentlibrary.ru Poccus
Crynendeckas 3J1€eKTpOHHAs Tpebyercs perucrpanus B
OubnIMoTeKa Mo METUITMHCKOMY U | 6ubimmotexke COI'Y

22.| hapmareBTHIECKOMY
00pa30BaHUIO, a TAKKE 11O
€CTECTBEHHBIM U TOYHBIM HayKam

B 1ICTIOM.
OBC «lOpaiiT» - obpazoBarenbHas | Www.biblio-online.ru Poccus
cpena, BKIIOYAIoIas TpeOyetcs perucrpanus B
BUPTYaJIbHBIN YMTAILHEIN 3211 oubmuorexe COI'Y

23 | Y4€OHUKOB M yUEOHBIX MOCOOHH
OT aBTOPOB U3 BEAYIINX BY30B
Poccun o BceM HarpaBiieHUsAM U

CTEUATBHOCTSAM
24 | KOII (nomen Ha sHaEKCE) OecriaTHoe Poccus
o5 | Pycl'apn OecriaTHOE Poccus
26.| ViPNet Poccust

I') cCOBpeMeHHbIe nNpodeccuoHaIbHbIE 0a3bl TaHHBIX, HHPOPMALMOHHbIE CIIPABOYHbIE
CHCTEeMBbI, 3JIEKTPOHHbIEe 00pa3oBaTe/bHbIe pecypchl

ObecnieueH A0CTYym K  COBPEMEHHBIM  TpodeccHOHambHBIM  0a3aM  JTaHHBIX,
MH(POPMAITMOHHBIM CIIPABOYHBIM M MIOMCKOBBIM crucTeMaM (0ubmmoreka COI'Y):
1. Hayunas snekrponnas oubnmoreka eLI-BRARY.RU (www.elibrary.ru/).
2. BupTyanbHblii 4YMTaNbHBIM 3a71 guccepranuii u  aBtopedepatoB PI'b  (dvs.rsl.ru) -

PETUCTpPAIUS U TOCTYI TOJIBKO B 3aJI€ 3JIEKTPOHHBIX PECYPCOB.

3. VYuuBepcampHas 0a3a JaHHBIX ODJICKTPOHHBIX IMEPHOJUYECKUX u3Aanuii East View

(eastview.com) (https://dlib. Eastview.com/)

4. DnexTpoHHBIE pecypchl uzaareasctBa Springer Nature (http://link.springer.com/)

5. DnekrpoHHas MeIUIMHCKas OubarnoTeKa «KOHCYIbTaHT CTYACHTa
(http://www.studentlibrary.ru) moctymHa ¢ 1000r0 KOMIBIOTEpA MOCIE PETUCTPALIMN YUTATEIIS

B34aJIC 3JICKTPOHHBIX PECYPCOB.
6. Onexrponnsie kauru Springer Nature 2011-2017 rr.: (springerlink.com)

PeKOMeHI[yeMI)Ie HHTEPHET-aaApeca mo XuMHun:

1. DnekrpoHHas 6ubnuoreka y4eOHBIX MaTEpUaJIOB 1o XUMHH
http://www.chem.msu.su/rus/elibrary/

2.  Xwumuueckuit nopran Chemport.ru http://www.chemport.ru

3. Hayuno-momymsipHbIi xKypHaI «XUMHUS ¥ KH3HB» https://www.hij.ru

4. Mendeleev.info — o xumun 1 xumukax https://mendeleev.info/

5. @opMynbHBIH  yKa3aTeldb MpenapaTHUBHBIX  CHHTE30B  OPraHMYECKHX  COEIMHEHHI
http://www.orgsyn.narod.ru/

6. Weisberg M., Needham P., Hendry R. Philosophy of Chemistry (First published Mar 14,
2011) /I The Stanford Encyclopedia of Philosophy. Edited by Edward N. Zalta.
http://plato.stanford.edu/entries/chemistry/
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http://www.studentlibrary.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key
http://www.elibrary.ru/)
http://link.springer.com/
http://www.chem.msu.su/rus/elibrary/
http://www.chemport.ru/
https://www.hij.ru/
https://mendeleev.info/
http://www.orgsyn.narod.ru/
http://plato.stanford.edu/entries/chemistry/

7. HYLE. International Journal for Philosophy of Chemistry.
http://www.hyle.org/journal/concept.htm

8. Foundations of Chemistry. Philosophical, Historical, Educational and Interdiciplinary
Studies of Chemistry.

http://www.springer.com/philosophy/epistemology+and+philosophy+of+science/journal/10698

10. MaTepuajabHO-TeXHHYECKOE 00ecnedeHue TUCHUIIMHBI (MOTYJI51)
[IpoBenenne MMCIMUILIMHBI 00ECTIEYEHO BCEM HEOOXOIUMBIM.

YueOHble ayIMTOPUU JIsl NPOBedeHUs] 3aHATHI JIEKIIHOHHOIO THINA, CEMHHAPCKOr0 THIIA,
KYPCOBOI0  NPOEKTHPOBAHHSI  (BBINOJHEHHSI  KYPCOBBIX  padoT), TrpynmoBBIX U
UHIUBHAYATbHBIX KOHCYJbTALMI, TEKyNIEr0 KOHTPOJA M NMPOMEXKYTOYHOH aTTecTalWH, a
TaK/Ke CaAaMOCTOSITeJIbHOH PadoThl 00y4AKOIIMXCS: TPETOAABATENbCKUNA CTOJI; CTYJ; CTOJBI JUIS
0o0yJaronmxcsi; CTyibs; kadeapa; KiaccHas A0cKa.

[IpoekimonHOe MynbTUMENUITHOE 000opynoBanue (MynpTuMeaniinenii mpoekrop BenQ MX816ST,
C MOTOJIOYHBIM KperyieHHueM U Hab. kabeneit — 1 mt. Pabouas cranuus B coctaBe:CHUCTEMHBIN 010K
HP 500B MT E7500.DOS RUS (XF936 EA),Mon +/knaBuat — lmt.Komnsrorepsr mist opuca B
komruiekTe (Mouutop (BENQ G2255A<Black>)//Cuctremnsiii 610k — 1 mmT.

[Iporpammuoe obecnieuenune: Windows 7 Professional; Office Standard 2016; WinRAR; Adobe
Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security; Cucrema
tectupoBanusi Sunrav. WEB Class (beccpounoe I10); IIporpammHoe obecrieueHue st
penaktupoBanus xumuieckux Gopmyn Isis Draw (beccpounoe I10); KoncynpranT mitoc; Cuctema
MOKCKa TEKCTOBBIX 3aMMCTBOBaHUN «AHTHIUIarnaT.BY3y»; IIporpamma miist 9BM «bank BompocoB
s koHTposst 3Haumit»; Cisco Webex; MOODLE; nemoHCTpannOHHBIE W y4eOHO-HATIISIHBIC
rmocooust (BUICOMIPE3CHTAIINS ).

JlaGopaTopusi OpraHu4ecKoil XdMMHU ¥ TOHKOT0 OPraHUuYeCcKoro CHHTe3a

MPenoJaBaTeIbCKHUM CTOJI; CTYI ; CTOJIBI 1711 00YJarOIIMXCs; CTYINbs; KIIacCHas J0CKa.
Ob6opynoanue: [IpoekimonHoe MybTUMEANITHOE 000pynoBaHue (MyIbTUMEIUHHBIN TPOCKTOP
BenQ MXS816ST, c¢ moTojo4HBIM KperuieHHneM W Hab. kabemeit — 1 mt. PabGouas cranuus B
cocraBe:Cucremusiii 610k HP 500B MT E7500.DOS RUS (XF936 EA),Mou +/knaBuar —

lmrr. Kommerotepsr wist oduca B kommuiekre (Mouutop (BENQ G2255A<Black>)//Cucremubiii
650k — 1 .

[Iporpammuoe oGecneuenue: Windows 7 Professional; Office Standard 2016; WinRAR; Adobe
Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security; Cucrema
tectupoBanuss Sunrav. WEB Class (beccpounoe I10); IIporpammHoe obecricueHue st
penaktupoBanus xumuueckux popmyn Isis Draw (beccpounoe I10); Koncynprant miatoc; Cucrema
MOMCKa TEKCTOBBIX 3aMMCTBOBaHUN «AHTHIUIaruat.BY3y»; [Iporpamma mis 9BM «bank Bompocos
s koHTposs 3Hauuity; Cisco Webex; MOODLE; nemoHCTpallioHHbIE ¥ Y4eOHO-HATJISIHBIC
rmocooust (BHICOIIPE3CHTAIINS ).

[Ixad BEITSKHOM ¢ ToaBoA0M Boibl [1IB HBK - 2 1.

O6opynosanue:Mcnapurens potanuonHsiii ROTOVAPOR R210/V ¢ BepTHK. XOJIOAWIIb. B KOMILL
¢ ucrm. kond — 2 wr. Mcnaputens porarmonnsiii Hei-Vapvalues G3 — 1 mr. Pedpakromerp NUPD
454b2M c¢ moacBetkoit — 1 mr. Tepmocrar oxmaxgaromuii HUBER Ministat — 1 mt. Hacoc
BakyyMHbIH MeMOpaHHbIi V-700 — 1 mT. Memanka mMarautHas ¢ nojgorpesoM IKARST — 3 .
MarnuTHas Memanka ¢ nojgorpesom 78-1 (25BT pasmemmBanue/120Bt HarpeB) -1 mrt. Memanka
maruutHas RET control-visc — 1 mr. Memanka marnutHas ¢ HarpeBom IKA RST basik ¢
Inatunkom Temneparypst PT 1000.60 — 2 mit. Yabrpass. aesunterparop MJ1-11 — 1 mr.

Becwl ananmutnueckue WA-32 — 2 mr. Becwr maGopatopusie CAS MWI120 — 1 mT. Bech
naboparopasie CAS MW-120 u. a. 0,01 — 2 mt. Becbr mabopatopusie mpenusuonnsie ET-30011 ¢
noBepkoit — 1 mt. Cymmneneid mkagp Loip LF-120\300-VSI — lwmT. PoTannoHHBIH McHapuTels
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http://www.hyle.org/journal/concept.htm
http://www.springer.com/philosophy/epistemology%2Band%2Bphilosophy%2Bof%2Bscience/journal/10698

Hei-VAP Value — lmt. Memanka MarHuTHas C MOJOTPEBOM U HHU(POBBIM TEPMOPETYIATOPOM
Heidolf — 2mr. MemOpannsbiii BakyymHblii Hacoc KNFN 8423 FT.18n — lwr. HarpeBarenbHas
mwmra ES-H3040 — lmT. Becwsl nabopartopubie snekTpoHHbie BM12(500r, 0,01r, BHemHss
kanuOpoBka — lmr. Becet maGopatopubie smekrponnsie BM 101 - mr.  pH-
metp\roHomep(crarmonapubiii) AHnoH-4100(-2...14pH) — 1.

JlaGopaTopun: KOMIBbIOTEpPHbIe KJIACCHI /I TEKYLIero KOHTPOJISI M TPOMEKYTOYHOMH
aTTecTallul, a TAK/Ke CAMOCTOSATEIHLHOH PadoThl 00y4aIOIIUXCH:

MIPEI0IaBaTeIbCKUM CTON;, CTYJd; CTOJIBI OOYyJaroImuxcs; CTyJbs; Kadenpa; KiaccHas JIOCKa.
O6opynoBaHue: KOMITBIOTEPHI JUIi KOMITBIOTEPHOTO Kjacca B KOMIUIEKTE C MPOTPaMHBIM
o0ecrieyeHrneM, BBIXOJOM B ceThb MHTEpHET U JOCTYIOM B 3JIEKTPOHHYIO 00pa30BaTENbHYIO CpelLy
COI'Y- 12w, ucrounuku OecniepeboiiHoro mnuranus, |ppon, kommyratop s kiacca D-Link
DGS-10240, untepaktupHas gocka 78 1702070/15112/11344/2 — 1mt. npoektop Beno MX503 —
L.

[Iporpammuoe oGecnieuenue: Windows 7 Professional; Office Standard 2016; WinRAR; Adobe
Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security; Cucrema
tectupoBanusi Sunrav. WEB Class (beccpounoe I10); IlporpammHoe obecrieueHue st
penaktupoBanus xumuieckux popmyn Isis Draw (beccpounoe I10); KoncynpranT mitoc; Cuctema
MOKCKA TEKCTOBBIX 3aMMCTBOBaHUN «AHTHIUIaruaT.BY3y»; IIporpamma miist 9BM «bank Bompocos
s koHTposst 3Hauwit»y; Cisco Webex; MOODLE; nemoHCTpanuoHHBIE W y4eOHO-HATIISIHBIC
mocooust (BHICOMIPE3CHTAIINS ).

Bubdanoreka, B TOM 4nc/ie YNTAJIbHBIN 3211 CTOJBI, CTYbs; [IK oOyqaroruxcs.

[Mporpammuoe obecnieuenne: Windows 7 Professional; Office Standard 2016; WIinRAR; Adobe
Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security; Cucrema
tectupoBanus Sunrav. WEB Class (Beccpounoe I10); IIporpammuoe obecriedeHue is
penaktupoBanus xumuieckux popmyn Isis Draw (beccpounoe I10); KoncynpranT mitoc; Cuctema
MOKCKA TEKCTOBBIX 3aMMCTBOBaHUM «AHTHIUIarnaT.BY3y»; IIporpamma miist 9BM «bank BompocoB
s kKoHTposst 3Haumit»y; Cisco Webex; MOODLE; nemoHCTpanMOHHBIE W y4eOHO-HATIISIHBIC
rmocooust (BUICONIPE3CHTAIINS ).

DbC"YuuBepcurerckas oOubmumoreka ONLINE" https:/biblioclub.ru  ;3BC  «KoncymsTant
CTy/IEHTa» http://www.studentlibrary.ru  crymendeckas diieKTpoHHass OHOJIMOTEKa IO
MEIUIIMHCKOMY U (apMalleBTUYECKOMY OOpa30BaHMIO, a TaKXKe 0 €CTECTBEHHBIM M TOYHBIM
HayKaM B II€JIOM;

OBC «Opaiit» - o6pa3oBaTenbpHas Cpellia, BKIOYAIONAs BepTyadbHbIH YATAIBHBIN 3a)1 y4eOHUKOB
U y4yeOHBIX NOCOOMI OT aBTOPOB W3 BeAylIUX BY30B Poccuu mo BceM HampaBieHUSIM MU
crienuabHOCTIM WWW.biblio-online.ru;

JI€MOHCTPAIIMOHHBIEC U Y4€OHO-HATJISIIHbIE TOCOOUS (BUCOTIPE3CHTAIIHS);

DnexktpoHHas OubaroTeka auccepraiuu U aropedepatos PI'B(3B]1 PI'B) https://dvs.rsl.ru;

OBC «Hayunas anekTpoHHast Oubnuoreka eLibrary.ru» https://biblioclub.ru
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