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1. Hesap 1 ni1aHUpyeMble pe3yJIbTaThl 0CBOCHUS 1M CHHMIIIMHbBI

[enbro 0OcBOEHUS AUCHHUIUINHBI SBISETCS POPMUPOBAHUE CIEAYIOIUX KOMITETEHIIUH:

OIIK-6 CriocoOeH HCIonb30BaTh B MPO(HECCHOHATLHOM IeATEThHOCTH OCHOBHEIC 3aKOHBI
bu3nKY, XUMUHM, HaAyK 0 3emjie U OUOJIOrHH, IPUMEHSITh METOAbl MAaTeMaTHYECKOT0 aHallu3a U
MOJICTTUPOBAHUS, TCOPETHUECKUX W IKCIICPUMEHTAIBHBIX HCCIICIOBAaHUHN, MPUOOpPETaTh HOBBIE
MaTeMaTUYeCKHUe U €CTECTBEHHOHAyUHbIe 3HAHUS, UCIOJb3Ysl COBpEMEHHbIE 00pa3oBaTeIbHbIC U
WH(OPMAIIMOHHBIC TEXHOJIOTHH.

Pe3ynbraramMu 0CBOEHUS IHMCUUIUIMHBI SBISIOTCS CIENYIOIINE MHAUKATOPBI TOCTHKEHUS
KOMIIETEHLIHM:

NOIIK-6.1 Mcnons3yeT OCHOBHBIE 3aKOHBI (PU3HKH, XUMHUH, HAyK O 3eMJjie U OMOJIOTHH B
po(hecCHOHATTLHOM e TEIbHOCTH

HNOIIK-6.2 Ilpumensier MeTOAbl MaTEMATHYECKOIO aHajdu3a W MOJEIUPOBAHUS,
TEOPETHUUYECKUX U SKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUM

2. 3aga4umn 0CBOCHHUSA JUCHMILINHEI

IIpu n3y4eHnu JIEKHMOHHOTO MaTeprasa 0 OPraHu4eCKOW XMMHUH, IOATOTOBKE U
IPOBEICHUN CEMUHAPCKUX 3aHATHH CTYACHTHI IPUOOPETAIOT OCHOBHBIE 3HAHUA U YMEeHUA. B
X0/ U3yUeHUs AUCUUIIINHBI «OpraHnyecKkas XUMUsD CTYAEHT JOJIKEH

— 3HATh: OCHOBHBIE IIOHATUSA OPraHUYECKON XUMHUH; 3aKOHOMEPHOCTH CTPOCHUS
OpraHMYECKUX COEIUHEHUIT; OCHOBHBIE MEXAHU3MbI pEaKLIUii; METO/Ibl CHHTE3a Haubosee
BAKHBIX COCIUHEHUN;

— YMETb: 3alUCHIBATh (POPMYIIBI OPTaHMUYECKIX COSAMHEHUN U PEaKLUil ¢ X y4acTHeM;
COCTABJIATh HA3BaHUSA OPraHUYECKUX COCIUHECHUN;

— BIIAJICTh. OCHOBHBIMH IIPUHLIUAIIAMU CBSI3H XUMHUYECKOI'O CTPOCHMS OPraHU4YECKUX
COEJMHEHUH C UX PEaKLIMOHHOM ClIOCOOHOCTHIO.

3. MecTo AUCHHUILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpaMMbl

Jucuumnnuna otHocutes K broky 1 «/lucturmael (Mogynm)y.
JlucuumianHa OTHOCUTCS K 00s3aTeNIbHON YacTH 00pa30oBaTEIbHON MPOTPaMMBI.

4. Cemectp(bl) ocBoeHHs M Gopma(bl) IPOMEKYTOUYHOM ATTECTALMM 10 JIMCHUIINHE

Tpernii cemectp, 3aueT

S. BxogHble TpeOoBaHUsI AJI51 OCBOCHHS M CUUIITTHHbBI

Jljis ycTIenHOro OCBOCHUS JUCHUILIMHBI TPeOYIOTCSl KOMIIETEHIIMH, c(hOpMUpPOBaHHBIE B
XO0/Ie OCBOEHHS 00pa30BaTeIbHBIX IPOrpaMM IPEIIECTBYIOIIETO YPOBHS 00pa30BaHuUs.

CryneHTsl IpeaBapUTEIbHO MPOXOAST MOArOTOBKY MO TUCHUIUIMHAM «HEOpraHWYecKas
XUMUSA» U «@QHAINTHYECKAs XUMUS», TJIe NpUOOpeTaroT HeoOXoauMble MpodeccHOHANbHbIE
KOMIIETEHIIMM 10 AaTOMHO-MOJIEKYJISPHOW TEOpPUH CTPOCHUSI COEAMHEHMH, 00pa3oBaHus
XUMHUYECKHMX CBSI3€H, X DHEPreTHKH, a TAK)KE NMPUHIMIIAM M METOJaM aHAJIUTHYECKON XUMHH
(mpueMsbl aHaNKM3a U KOJTMYECTBEHHOTO OIPE/IeTICHHS] COeAMHEHUH ).

«Opranuueckass XUMHUs» SBIISETCS JIOTUYECKUM IPOJOJDKEHUEM B LIEMM JUCLMILIUH I10
HOPUHIUIY «OT HPOCTOrO K 0OoJiee CI0KHOMY» M CaMa SIBJISI€TCSI OCHOBOW INpH AajbHEHIIEeM
W3Y4YEHUU JUCLMIUIMHBI «BHOXUMUS» NN POACTBEHHBIX JUCLMILINH.

Jlo uzyyeHus: AUCUMILTUHBI «OpraHudeckas XUMHs CTYJIEHThI TOJKHBI 3HATh aTOMHO-
MOJIEKYJISIPHYIO TEOPHIO CTPOEHHS, CBOWCTBA aTOMOB W TNPHUHLMIIBI OOpa3oBaHMs CBs3ed B
MOJIEKYJaxX, ObITh 3HAKOMBIMHU C SHEPT€TUYECKUMU XapaKTEPUCTUKAMHU CBA3EH.

6. S3bIk peaqn3zanun

Pycckuii



7. O0beM JUCHHUIIIMHBI

OO6mmast TpyI0eMKOCTh TUCIMIUIMHBI COCTABIIAET 3 3.€., 108 yacoB, U3 KOTOPHIX:
-JeKIun: 24 4.
-1aboparopHsie: 24 4.
-cemuHap: 6 4.
B TOM YHCJIC TPAKTUYECKas TIOJArOTOBKA: 24 4.
O0BeM caMOoCTOATENBHOM pabOTHI CTYIEHTA ONPEAEIICH YYeOHBIM ITAHOM.

8. Conep:kanue TUCHUILUIUHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Tema 1. BBeaenme. IIpeamer opranumdeckoit xumuu. EE cBs3p c Ouonoruein u
MenuiuHoNH. OCHOBHBIE TIOJIOKEHUS TEOPUU XUMHUUYECKoro crpoeHuss A.M. bytieposa.
I'omonorus. 3omepus u ee BUIBI.

CrocoObl  MOCTpPOEHUS  HA3BaHW  OpPraHWYecKUX  COeAMHEeHWH. TpuBHaNbHAs
HOMEHKJIaTypa, 3amectuTenbHas HomeHknarypa, MIOIIAK. Tunbel XuMuueckoil cBsi3u B
opraHuueckux coeauHeHusx. CrnocoObl M300paKeHUS MOJEKYN OpPraHWYeCKUX COCTUHEHHI,
CTpYKTypHBIe U 3nekTpoHHble Qopmynsl (I'. Jlptouc). IlpencraBienne o MOJEKYISIPHBIX
opbuTtansax. Tumnsl rudpuaU3aluy aToMa yriepojaa B OpraHn4ecKuX COCTUHEHHSIX. G- U T-CBSI3U
aTOMOB yryiepoja, (U3NYEeCKHe XapaKTePUCTUKU CBS3CH: JUIMHA, BAJICHTHBIC YTJIbI, SHEPTHSL.
['oMonuTHYECKNI U TeTepOIUTHUECKUN DPa3pbIB cBsi3u. CBOOOAHBIE paJAMKAIBI U UX OCOOBIE
cBOMcTBa. DneKkTporiibHbIE W HyKJIeoDuIbHBIE peareHThl. Kitlaccupukamus OpraHuYeCKHX
pEeaKIuu.

WHayKTHBHBIH W Me30MepHBIH 3((EeKTh u CIOco0bl M300pakeHUsT ATHX SP(PEKTOB.
Pe3onaHcHBIE CTPYKTYpHl, MpaBWiIa HX MOCTpOeHUs. BnusHue -3nekTpoHHBIX 3 (dEeKToB
3aMeCTHTEeNel Ha CTa0MIIBHOCTh W PEAKIMOHHYIO CIIOCOOHOCTh OPTaHMYECKHX COCAMHEHUH H
MIPOMEKYTOUHBIX YACTHLL.

Tema 2. YrieBogopoabl. AjIKaHbl. ['OMOJIOTHUECKUH psiJi, U30MEPHUsSI U HOMEHKJIATypa.
[IpupoaHble HUCTOYHMKM  alKaHOB. MeToAbl CHUHTE3a: THAPUPOBAHUE  HENPEICIbHBIX
YIJI€BOIOPO/OB, IIEJIOYHOE IUIABJICHHE CcOJIed KapOOHOBBIX KHUCIIOT, M3 TaJOreHaJKaHOB
(peakuus Bropua). [Tpupona C-C u C-H cBsazeit B ankaHax. XUMHYECKHE CBOMCTBA: PEAKIUU
raJIOTeHUPOBaHUs. MeXaHu3M UEeNHbIX CBOOOJHOPAJAMKAIBHBIX PEAKIMM TalOreHupOBAHUS.
Hutposanne (M.M. KonoBasoB), cynbdupoBanue, Cyab(pOXJIOpUPOBAaHHUE U OKUCIIECHUE.
CenexkTUBHOCTb paAMKAIbHBIX peakiuil. TepMuuecKknii U KaTaIUTUIECKUI KPEKHHT.

AJikenbl. ['oMosornueckuii psiz, U30Mepus, HOMEHKIaTypa. 'eomeTpruueckas nzomepus
(umc-, TpaHc- u Z-, E- Homenknarypa). Ilpupona naBoiiHoN cBsizu. MeTonasl cuHTE3a: W3
rajoreHNpPOU3BOAHBIX, M3 CIHMPTOB, KPEKMHIOM aJKaHOB. XUMHUYECKHE CBOWCTBA AJIKEHOB:
TUAPUPOBAHUE, TaJOTEHUPOBAHUE, TUAPOTaJOTeHUPOBAaHUE, TUApaTanus. IIEKTpopUIbHOE
npucoeannenne (AdE). O6uiee mpeacTaBIeHHE O MEXaHU3ME PEAKITHH.

[IpaBuino MapkoBHMKOBa M €ro coBpeMeHHasi TpakToBka. [Ipucoegmnenne HBr mo
Xapamry (mexanu3m). OxucneHue nmo BarHepy W ucuepribiBaloliee OKHUCICHHE AallKeHOB C
nomotbio KMnQOgs. KauecTBenHOEe 0OHapykeHne 1BOHHOM cBs3u. [lomumepusanmsi.

Aukunbl. ['omonorndeckuil psj, HOMEHKIarypa, usomepus. [Ipupoga TpoiiHON CBs3M.
XUMHUYECKUE CBOMCTBA AJIKUHOB. Peakuuyu NpUCOeNNMHEHUS IO TPOMHOW CBA3W: THIPUPOBAHMUE,
ruapatauss  (M.I.  KyuepoB), mnpucoenuHeHue rajoreHoB, rajgoreHoBojgoponoB. CH-
KHMCJIOTHOCTh AalleTHJICHA. Peakiuu 3aMelleHns aleTHJIEHOBOIO aToMa BOJOPOJa Ha METall.
Marnuiioprannueckue mnpou3BogHsie ankuHoB (OK.M. MHomuy), uX uUCHOONb30BaHHE B
OpraHu4yeckoM cuHTe3e. [lumepuzanms (BUHWIALICTWICH) W IUKIOTpuMepu3amus (OeH301)
aneTtwieHa. OKUCIIEHNE aIKMHOB.

Aaxaguenbl. Tunbel nueHoB. M3onupoBaHHbBIE, KyMYJIHpPOBAaHHBIE U CONPSIKEHHBIE
mueHbl. ConpsbKeHHBIC TBOMHBIE CBSI3U U UX OCOOBIE CBOMCTBa. MounekymnspHbeie opourtamu 1,3-
nueHoB. [IpencraButenu nqueHoB: OyramueH-1,3 (auBuHWI), u3onpeH. [lomumepusanus qUEHOB.
[ToHsiTHE O CTPOEHUU MPUPOAHOTO Kayuyka. Bynkanuzanus kayudyka.



AJIMIMKJINYecKHe coequHeHusl. [[UKIoankaHbl M MX KUCJIOPOJHBIE IPOU3BOJHBIE:
LIUKJIOreKCaHoJI, uKiorekcaHoH. Kondopmaruu nuxiiorekcana (CTpyKTypbl THIIA «KPECIO» U
«BaHHA»). ApoMaTu3alys MPOU3BOIHBIX [IUKIOrEKCaHa.

Tema 3. Apenbl. Ctpoenue Oenzona. @opmyna Kekyne. MonekynspHsie opOUTaIH
ocnszona. Konmemnmus apomatuunoctu. [IpaBmiio Xrokkens. HeOeH3oumHble apoMaTHyecKue
cucTeMbl. ApomaTHYecKue KaTMOHbI M aHHOHBL. (CBolictBa apeHoB. Karamutuueckoe
THJIPUPOBAHUE apeHOB. [ ajoreHupoBaHHe, HUTPOBAHHUE, CYJIb()UPOBAHUE, ATKWIMPOBAHHE,
anuIupoBaHue OeH30ia. DIeKTPOQMIBHBIA XapakTep 3TUX IpoueccoB. IIpeacraBienue o o- u
- KOMIUIEKCAaX. OJEKTPOHOJOHOPHBIE M  3JIEKTPOHOAKLENTOpHbIE 3amecTuTenu. HMx
HaNpaBJAONIee BIMSHUAE. XJIOPUPOBAaHHE TONyoja B sIpo M OOKOByIO memnb. Peakuuum
IPUCOECIUHEHNsT K OCEH30JbHOMY KOJbIly: THUIPUPOBaHHE, rajoreHuposanue. OKHCICHUE
QIKHIOCH30JI0B 710 KapOOHOBBIX KHCIOT. M3omepus nuzamemieHHbIX OeH3onioB. IlonsTHE O
NOJIMIUKINYECKUX apOMAaTHYECKUX COCAMHEHUAX C M30JIMPOBAHHBIMU M KOHACHCHPOBAHHBIMHU
konbliamu. Kanueporennsie cBoiictBa. [lpupogHble coequHEHUsT Ha OCHOBE (EeHaAHTpEeHa:
QJIKaJIOU/bl, CTEPOU/Ibl, BUTAMUHBI, TOPMOHBI.

Tema 4. TanoreHnpousBojHble  yrieBoaopoaoB. CrnocoObl  MOJyYEHUS:
TaJIOTEHUPOBAHUE YIJIEBOJOPOAOB, 3aMEIICHHE TMIPOKCWIIA Ha TaJoreH, IPHCOEAUHEHUE
TaJIOTEHOB U TaJOT€HBOJOPOAOB IO KpaTHbIM cBsi3sM. CBOMCTBa: peakiuu HYKJI€O(PUIHHOTO
3aMELICHMs Y HACBIIEHHOIO aroMa yrilepoja B aJIKWJITAJIOIeHHIaX KaK METOJ CO3/aHUs CBS3U
C-C, C-N, C-O, C-S, C-P (monmyueHue amKwJIraJoreHUIOB, CIUPTOB, THOJOB, MPOCTHIX
3¢UpOB, HUTPOCOEIUHEHUHN, AMUHOB, HUTPUJIOB, CIOXHBIX 3QUPOB u J1p.). Peaxnuu
sanumuHupoBanus. [Ipasuiio 3aiineBa. KauecTBeHHbIE peakLuu.

Tema 5. Couprel M ¢enoanl. OaHoaToMHBIE cHUPTHI. ['oMosoruueckuili psm,
KJaccuuKanus, 130Mepus, HOMEHKIaTypa. BiusHue acconuanyuu Ha UX (U3NYECKHe CBOMCTBA.
[Tosmyuenue: ruzpatanys ajlKEeHOB, THUIPOJIM3 TaJOT€HIPOU3BOJHBIX, BOCCTAaHOBIIEHUE
KapOOHUJIbHBIX COETUHEHHH, CHHTE3 C TIOMOIIIbI0 MarHUHOpraHn4eckux coennHeHuii. CpoicTa
cnuptoB. CriupThl Kak cnadsle OH-kucnoTel. Peakuuu: o6pa3oBaHue anKoroisToB, 3aMelIeHNe
THAPOKCUJIA Ha TaJOreH, aMUHOTPYIy, BHYTPUMOJEKYJISIpHAs U  MEXMOJIEKYJIspHas
neruapatanus, srepudukanus (MoaydeHue CIOKHBIX 3(pUpoB), okuciaeHue. JurTunoBslil adup
KaK IpeICTaBUTENb NMpOCThIX 3¢dupoB. Bricume cnuptel B npupone. Ilonstue o crpoeHuun
BOCKOB.

I[MonuaTomubie cnuprThl. OtuneHrmkonb. [lomyuenue, cBoiictBa. [ nuiepuH.
[Tony4enue, cBolicTBa 1 npumMeHenue. Keunur, copout, MaHHHT, UX CBS3b C caxapaMu. MeTo bl
UACHTU(PUKAIIMY CIUPTOB (MoJyyeHue npou3Boanbix, UK-crnekrpsr).

®eHosbl. MeTo/1bl ONTydeHHs: 3aMell[eHHe TaJoreHa Ha TUAPOKCUI, KyMOJIBHBIN CII0Co0
nosydeHus: ¢eHona B mpombinuieHHOCTH. CBoiictBa ¢enonoB. ®Denonsl kak OH-KuCIOTHL
B3anMHoe BnMsHUE THIpPOKCMIA M OEH30JbHOTO Koiblla B MoJiekyne ¢eHona. CpaBHeHUe
KHCJIOTHOTO XapakTepa ()eHOJIOB U CIIUPTOB, BIMSHHE 3aMECTUTENIeH Ha KUCIOTHOCTh (DEHOIIOB.
OO6pazoBaHue (HEHOJATOB, NPOCTBIX U CIOXKHBIX 3¢upoB. Peakiyu 31eKTpoPUIBLHOTO
3aMeUIeHHs] B apOMaTUYeCKOM KOJjblle (DEHOJIOB: raJloreHupoBaHue, HUTpoBaHue. [IukpuHoBas
kucinota. Oxucnenue ¢QeHomoB. XUHOUAHAS CTPYKTypa Kak XpomodopHas Tpymmna.
KauectBenHoe onpezaenenue GpeHosaos (moaydeHue nponzBoaubsix, NK).

Tema 6. Anbaeruabl M KeToHbI. 30Mepust 1 HoMeHKIaTypa. OOpa3oBaHue abAETHJIOB
Y KETOHOB IPH OKUCICHUH CIIUPTOB, MPHU TUAPOIIN3E TUTAJOTEHIPOU3BOAHBIX, U3 KUCIOT U UX
npon3BoHBIX. CTpoeHue KapOOHMIBHOM IpyMIIbI, €€ MOJIIPHOCTh U MoJisipu3yeMocTh. CBoicTBa
u peakiuu. OOHIMEe NPEACTaBIEHUS O MEXaHHW3ME HYKICOPWIBHOTO MPUCOEAUHEHUS 10
KapOOHMIIBHOM TpyIIe anbJeriI0B U KeTOHOB. [IprcoenHeHre K OKCOCOeIMHEHHUSIM BOAOPOAA,
BOJIbI, CHHUJIbHOW KUCJIOTHI, OUCyNb(UTa HATpUs, MarHHHOPraHMYECKUX CoeUHEeHUN. Peakiumn
C TUAPOKCUIIAMHHOM, THAPA3HMHOM M €ro npou3BoAHbIMu. [lomyaneranu, aneranu. Peakiuu c
y4acTHEM O-BOJOPOAHOrO atoma. ['alouaupoBaHMe, TPUTAJIOT€HUIbI, TATOPOPMHAS PEAKIIMSL.
AnpronpHasT W KPOTOHOBAs KOHJAEHcalMs (mpencTtaBieHHMe o wmexaHusme). OOpaszoBaHue
TpUMEpPOB M moiuMepoB (mapadopm, mnapampaerua). OKHUCICHHE albJETHJA0OB M KETOHOB.



Peaknuust «cepeOpsHOro 3epkajia» Kak KadecTBEHHasl peakuusi Ha anbleruiabl. Mnentudukanums
okcocoenuuenuit no MK-cnekrpam, AMP-criekTpam.

Tema 7. KapOoHoBble KMCJIOTHI U UX Ipou3BoaHble. Kitaccudukays, HOMEHKIATYpa,
uzomepus. OOpa3oBaHHE KHUCIOT MPH OKHUCICHHUH YIJIEBOJOPOJOB, CIHPTOB, albICTUIOB,
KETOHOB, MIPU TUAPOU3E. (QYHKIMOHATBHBIX MPOU3BOAHBIX. CTpoeHHe KapOOKCHILHON TPYIIIbI
u KapOokcunar-uona. OU3UKO-XMMUYECKHE CBOWCTBA KHUCIOT: acCOIUAIs, TUCCOLUAIUS.
Kucnornoctp, €€ 3aBHCUMOCTh OT DJEKTPOHHBIX d3(pdexkroB 3amectureneit. Conn,
TaJIOTEHAHTUAPUABI, AHTHAPUIBI, AaMHJbl, HUTPUIIBL, CIOXHbIE dS(upsl. WX B3aumHbIC
npeBpameHus. JrepuuKanus 1 OMbUICHHE CIOXKHBIX 3(upoB. ['amoreHupoBaHue KHCIOT 1O
VIIEBOJOPOAHOMY paaukany. Meroabl uaeHTUdUKanuu KuciaoT. [IpousBoaHbIE YronbHON
KUCJIOTHI: ()OCTE€H, MOYEBHHA.

JIByXocHOBHbIe KHCJI0TBHI. OOmMe MeToIbl WX CHHTE3a. XapaKTepHbIE pPEaKINU
JTUKapOOHOBBIX KUCIOT. AJIMITMHOBASI KUCJIOTA KaK MOJIYIPOIYKT IPOU3BOJCTBA HEHIIOHA.

ApomaTnyeckne KucJaoThl. [lomyuyenne wux okucieHueM OOKOBBIX IleTe B
ankwiOeH3onax. bensoiiHas kucmora. ®DraneBas kuciora (moiiydeHue W3 HadTaiMHa) U €€
anrunpun. TepedraneBas kucioTa (MOJyd4eHHUE U3 MKCUJIONA) U CUHTETHYECKOE BOJOKHO Ha eé
ocHOBe (n1aBcan). CalMIUIOBast KUCJIOTa U €€ MPOU3BOIHEIC (cason, aciupuH). JuMernndranar
Y MIUATHITOIYaMU]T KAK UHCEKTOPEIEIICHTBHI.

HenpenenbHnblie KucjaoTbl. IlommMepel Ha OCHOBE IPOU3BOJAHBIX AKPHUIOBOM M
METaKPHUJIOBOM KUCIOT (IJIEKCUTIAc, HUTpoH). dymapoBas U MaleuHOBas KUCIOTHL. Paznuuue
¢u3nyecKuXx M XMMHMYECKUX CBOMCTB Te€OMETpUYEeCKMX H30MepoB. lloHsATHE O CTpoeHUH
JUIUOB.

I'mapoxcu- n ketokucja0Tbl. O6pa3oBaHNUe TUAPOKCUKUCIIOT NIPU OKUCIIEHUU TIIMKOJIEH,
IpU  BOCCTAHOBJIEHMM  KETOKUCIOT, TMpU THAPOJIM3E TaJOr€H3aMELIEHHbIX  KHUCIOT,
LUAHTUIPUHOBBIM METOJ0M, Npu okucieHun CH - cBA3M KapOOHOBBIX KHUCJIOT, IIPU T'HJIpaTalliu
HenpeieabHbIX KapOOHOBBIX KHCHOT. Jleruaparamust o-, (-, Y- THAPOKCUKHUCIOT. JIaKTUABIL.
JIakTOHBI.

I'mukoneBas, MoOJIOYHAsA, JIMMOHHAs, BHUHHBIE KHCJIOTBI: HAaxOXACHHE B IPUPOIE U
cBoiictBa. CTepeon3oMepusi MOJIOYHOM W BHUHHBIX KHCJIOT. XHPaJbHBI aTOM yrJiepoja.
OnTHyecky aKTUBHBIE BEIECTBA. AHTHUIIO/ABI (3HAHTHOMEPHI), palleMaThl, AMACTEPEOU30MEPHI.
Hcnonp30BaHne TITMIEPUHOBOTO albJeruja sl YCTaHOBJIEHUS OTHOCUTENbHON KOHpUTryparu
ONTHUYECKH aKTUBHBIX BemiecTB. Ormpenenenue abcomoTHON KoHpurypamuu. ITpoekiuoHHbIE
dbopmynsl. Paznenenne panemaroB. [TupoBuHOTrpagHas KUCI0Ta, €€ CTPOCHHE, CBOWCTBA.

Tema 8. VYraeBoabl (caxapa). MoHocaxapuibl, OJIMTOCaxapujbl, IOJIHUCAXAPUIBL.
Knaccudpukanus moHocaxapuaoB. AJbI03bl (albJONEHTO3bI, alIbJOTE€KCO3bI) M  KETO3BI.
AnbrionenTo3sl (prubo3a, apabrHO3a, KCHUI03a) U alIbJIOTeKCO3bl (TIII0K03a, MaHHO3a, TaJlakTo3a),
UX CTPOCHHE U HaxoxaAeHue B npupoje. @pykrosa kak npumep kero3bl. E€ ctpoenue, cBoiicTBa,
HaxXOXJEHWE B IPHUPOJE, TEHETHYECKas CBsI3b C TIOKo30HM. D- um L-psangel caxapoB, ux
CTEePEOXUMUYECKOE OTHOIIeHHE K D-riumepuHoBoMy anbaeruay. CTepeoXumus aib03 U KeTo3
B npoeknusax @umepa. [{ukinnyeckue noayaneTand aabJOreKco3 - TIUIIOKONMHUPAHO3bl U
IIOKO(QYpaHO3bl. [ TMKO3UIHBIN THIPOKCUIL. O- U 3- aHoMephl. KonbuaTo-1ienHas Tayromepus u
mytapotarusa. @Dopmynsl  Xeyopca. Kondopmanum mnupanosHoro mukia.  Peaknuum
MOHOCAXapHuA0B: OKUCIEHHNE, BOCCTAHOBJIEHHE, allWUINpOBaHue, ¢ TuapokcuiaamuaoM, HCN.

[TonsiTre o rmuko3uAax U arnmukoHax. Caxaposa, MaJbTO3a U 1EJI00M03a KaK MpUMepbl
nucaxapuaoB (0mo3). [lonucaxapuibl — LEUTI0I03a, KpaxMall, UHYJIHH, TITUKOTEH.

Tema 9. Amunbl. Kiaccudukauus, uzomepus, HomeHkiarypa. OOpa3zoBaHue wu3
amMuHOKHUCNOT. [lonydyeHune: ankuiaMpoBaHue aMMuaka 1 aMHMHOB 10 ['odmaHny, BoccTaHOBJIEHUE
a30THUCTHIX COCTUHEHHUM.

CrpoeHne aMMHOB. AMUHBI KaKk OCHOBaHUsl. CpaBHEHNE OCHOBHBIX CBOMCTB NEPBUYHBIX,
BTOPUYHBIX U TPETUYHBIX amu(paTHUECKUX M apOMAaTUYECKUX aMUHOB. BinsHue HA OCHOBHOCTh
aMUHOB 3aMECTUTEIEM B apoMaTudyeckoMm sjape. Peakuuu aMuHOB:  aJKWJIMPOBAHUE,
alMJIMpOBaHUE, B3aMMOJCHCTBHE C Aa30TUCTOM KHUCJIOTOM, YETBEPTHYHBIE aMMOHUEBBIE



OCHOBaHMA W HX COJH. [ajoreHupoBaHHe, HUTPOBAHUE, CYIb(UPOBAHHE aAPOMATHUYECKHX
aMuHOB, 3ammTa amuHorpynnbl. CynbdaHuiioBas KHCIOTa, IOHATHE O CyJIb()aMHUIHBIX
npenaparax. KauecTBeHHOE OlpeieieHre a30Ta U aMUHOTPYIIIIBI.

Tema 10. IIpupoaHbie M CHHTETHYECKHE MOJTUMEPDI.

AMHUHOKHCJIOTHI. Bbeaxun. Crpoenue, nu3oMepus, amM(oTepHOCTh MOHO
aMUHOKapOOHOBBIX KHCHOT. [Ipupoanbie aMHUHOKHCIOTHL. KX crepeoxumusi U XUMHYECKUE
cBoiictBa. CpaBHEHHUE CBOICTB O, -, y-amuHOKHCIOT. OOpa3oBanue nenTuaoB. [IpeacraBurenu
O-aMUHOKUCJIOT:  TJUIUH, ajaHuH, (EHWIaJaHWH, BajuH, JeduuH. J(ukapOoHOBBIE
AMUHOKHCJIOTBI: acliaparuHoBasi, MIyTaMHHOBAs KUCIOTbl. AMHUHOKHCIIOTHI C JONOJHUTEIHHON
(YHKIMOHATIBHON TPYIIONW: CEpHH, TPEOHUH, TUPO3UH, JIU3UH, OPHUTHH, METHOHHH, LIUCTEHH,
acnaparidH. AMHHOKHCIOTHI TeTePOILMKINYECKOrO psiia: MPOJUH, THUCTUIIWH, TpUNTO(]aH.
KauecTBeHHbIE peaKIM¥ aMUHOKHUCIIOT.

Beaku. O6mue mpencraBieHHss O COCTaBe, CTPOCHHH, (PU3MUECKHX U XUMHUYECKUX
cBoiictBax. CuHTE3 O€NIKOB, MPAKTUYECKOE, TeopeTudeckoe, (Quiocodckoe 3HAUYCHHUE.
KauecTtBeHHble peakinu OEIKOB.

CunTeTHYecKHe NOJTUAMM/IbI: HEHJIOH, KATIPOH.

Tema 11. Terepouukiaudeckue coeanHeHuss. Kiaccudukanus TeTepoOIMKIIOB,
HOMEHKatypa. [lsaTuuneHHble apoMaTHyecKue reTepoluKibl ¢ OAHUM rerepoaromoM. dypan,
THodeH, muppoia. ApomMaruyHOCTb. Peakiuu 531eKTpoQUILHOTO 3aMeIIeHHs: HUTpPOBaHHE,
CyIb(pHUpOBaHUE, TAIOTEHUPOBAHNE, AlIMJIMPOBaHNEe, adkuinpoBanue. Opuentanus npu SE.

Aumnodobuocts. Tuoden u ero romosoru B mpupoae. Dypan u ¢ypbypon kak
IPOAYKTHI IIpeBpamieHust yrieBooB. [lorsTue o crpoeHnn xnopoduuia u reMoriaoonna. Mumon
KaK CTPYKTYpHOE SApO TpunTodaHa, CEpOTOHUHA.

[llecTuusnieHHple apOMaTUYECKUE TE€TEPOLUKIBI C OAHUM TrerepoaToMoM. I[lupuaun.
Pasznuynie CBOWMCTB MUPPOIBHOTO M MHUPUIMHOBOTO aTOMOB a3o0Ta. [lacCMBHOCTH MUpUIUHA B
peakuusax SE mpu BCTymJI€HUM 3aMeCTUTENs B MUPHUIMHOBOE Koubllo. Opuenrauud. [upuaun
Kak ocHoBaHue. OOpa3oBanue coneil. N-ankunupoBaHue. HuUKOTMHOBas KuCIOTa H
HUKOTHHaMH ]I (BUTaMHuH PP) kak ¢pparmeHT ko3H3uMa A.

[{ukiasl ¢ HECKOJNBKMMHU rerepoaToMamu. IIOHSATHE O CTPOEHUM NUPUMHINHA U €ro
IPOU3BOJHBIX (LIUTO3UH, THAMUH, YPAlLlUJI) U IyPUHOBBIX OCHOBaHUI (aI€HUH, T'yaHUH).

Tema 12. Hyk/ienHOBbIe KHCJIOTBI.

[Tonsstne o crpoennn [JJHK u PHK. I'maponu3 HykienHoBBIX KucnoT. HykimeoTuasl.
Hykneo3uel. BropuuHas cTpykTypa HyKJI€HHOBBIX KUCIIOT — ABOMHAS CIIUPAb.

9. Tekyuuii KOHTPOJIb N0 JIMCHUIJIMHE

Texymuit KOHTPOJIb MO IUCHUIUIMHE MPOBOAUTCS IyTeM KOHTPOIS MOCEIaeMOCTH,
ONpPOCOB TpU TNPOBEACHUM CEMHHAPCKUX 3aHITHH, MPOBEPKHM OTYETOB IO JabOpaTOpPHBIM
paboTam, a TakKe Ompocam MpH MPOBEICHUH JT1a00paTOPHBIX paboT, u GuKcUpyeTcs B dopme
KOHTPOJILHOM TOYKH HE MEHEE OJIHOTO pa3a B CEMECTp.

OrneHouHble MaTepuanbl TEKYIIETO KOHTPOIs pa3MelieHbl Ha caiite TI'Y B pasmene
«Muadopmarms 06 o6pazoBaTenbHON Tporpammey - https://www.tsu.ru/sveden/education/eduop/.

10. ITopsaok npoBeAeHUsI M KPUTEPUH OLICHUBAHUS NIPOMEKYTOYHOM aTTeCTALUH

3ayer B TpeTbeM ceMecTpe IIPOBOJIUTCS B MUCHMEHHON (hOpME IO TECTOBBIM OHIIETaM.
buner conepxut 20 BOnpocoB, 0XBATHIBAIOLINX BCE TEMBI TPOrPaMMbl TUCUUIIINHEL, CTpyKTYypa
Omiera COOTBETCTBYET CTPYKTYpE KOMIIETEHIIMA JUCHUIUIMHBI ¥ TO3BOJISIET OIEHUTH
JOCTIDKEHHE  BCEX  3alJITaHMPOBAHHBIX  MHAMKATOpPOB  —  PE3yJibTaTOB  OOydeHUs.
[IponomxurensHOCTS 3aueTa 1,5 gaca.

IIpuMepHBIii TepeueHb TEOPETUUECKNX BOIIPOCOB

buner 1
IIpu pemrenun 3aaa4 1-5 ucnoJib3yiTe pUCYHOK:



O O

O ~ ~
H3C—CH—C< H2C—CH2—C< H{C—GH—CH H3C—CH2—C<
|
1) 2) 3) 4)

1. Kakue coeuHeHus SIBJISIIOTCS CTPYKTYPHBIMHM H30MepaMu:
A) 1,2 B) 1.4 C)2,3 D)24

2. Kakoe coeiuHeHHe MOJYy4aeTCH MPU peaKkun coefuHeHus (4) ¢ MeTaHOJIOM:
A) meTunanerar; B) auerany  C) anruapua nponroHOBOM K-Thl; D) MeTuinponuoHar;

3. Kakoe coeiiHeHue IPY HAarpeBaHUHU JaeT MPONeH-2-0BYI0 KHCJIOTY:
A)1l B)2 C3 D)4

4. Kakue(oe) coeqMHeHre MOKET UMeTh ONITHYECKHE N30MePbI:
A)l B)2 C)3 D)4

5. Coenunenmne (2) Ha3pIBaeTcs:
A) 3-amuHONponanoBas kuciota; B) nzonponmnamun; C) 2-aMuHONIpONIaHOBas KUCI0Ta; D)

IMpOoIaHoBasA KHUCJIOTA,

6. Kaknue Pe€aKIUM HAIIMCAHBI NIPAaBUJILHO:

1) CH3-CH=CH; + Br: (0 °C, CCls) = CH3-CHBr- A) Bce MpaBUIILHO HAITMCAHBI
CH2Br B) tonbko 1,2
2) CH3-CH=CH: + HBr - CH3-CHBr-CH;Br C) Tonpko 1, 3, 4

3) CH3-CH=CH, + HBr (R-OO-R) > CH,=CH-CH,Br D) 1, 4
4) CH3-CH=CH, + HOBr - CH3-CH(OH)-CH,Br

7. Kakue coeiHeHHUs ABJISIIOTCA apOMATHYECCKUMU:

: s A)125  D)24
CH
A @ W/  B®L3ys B35
02,35
4

1 2 3 5
8. Kakue u3 npuBeIeHHbIX COeJUHEHUIl ABJISIOTCS NPOU3BOAHBIMH KAPOOHOBBIX KHCJIOT:
H,;C O O CH
1) Hs J 2) J 3) 3
CH=CH=CH,—C HiC—CH—CH—C HsC—CH—CH—C==N
4) 0 5) o 9 6) 0
H,C—CH c// | | H—C//
3b—Ch— HiCo G _C._ CHy N
M e, o CH, O—CH,4
A) Bce aiBasioTCsE  B) Bee, kpome S C) Bce, kpome 4 D) Bce, kpome 3 u 4 E) Bee,
Kkpome 3,4 u 5
9. Kak Ha3biBaercsi coequHenue (6) u3 3agayu 8:
A) metundopmuar B) nponanains C) aHruzgpua npornuoHOBOMN
(MeTUIMETaHOoAaT) KHUCJIOTBI
D) 4-meTni-3- E) 3- F) 2-metmn-3-

TUAPOKCUIICHTaHAMU] METHIOYTaHOMIXIIOPH L THJIPOKCUOYTaHHUTPUI



10. Kakue coenmHeHHsI MOTYy4al0TCS PH 030HHPOBAHUH AJIKEHOB (IOCJIe Pa3JI0KeHUs!
BO/10i):

A) KapOOHOBBIE KHCIIOTHI B) xerocniupTsl C) nByxaTOMHBIE CIIUPTHI

D) anbaernpl 1 KETOHbI E) onHoaroMHble CIUPTHI

11. ITonGepuTe HA3BaHHUE /JIs1 COENMHEHMSI:

H;C A) B) 0O D)
2.4- 4-6pom-5,6- 1,3-mumermii-2-  4,6-numeri-S-
Br TUMETHIOPOMOCH30]T  AUMETHUIIOCH30I OpomOeH30T OpomOeH301
CH,4
12. Ykaxure 3amecturtenu I pona:
1) CH30-; 2)F-;3) NH>- 4) NO»—; 5) Br—
A) 1,34 B)1,23 C) 1,25 D) 24,5 E)
1,2,3,5
13. Ykaxkure TpeTHYHbIE CIIMPTHI:
A) B) O) D)
H3C\ H3C\ CH, HO—CH,
/CH—CH2—CH2—OH /CH—C|3H—CH3 H3C—C|)—CH2—CH3 HyC—CH—CH,-CH,
H,C H,C OH OH

14. Kakoe n3 npon3BoaHbIX (peHoJIa sIBJIsieTCA HauboJ1ee caadoii KUCI0TOM:
A) opmo-auTpodeHon B) 2,4-muruTtpodenon C) napa-autpodenon
D) napa-6pomdenon E) napa-metoxcudenon

15. C xakumu u3 coequHeHuni Oyaer pearupoBarthb GeHoI:
1) HNO; 2) NaOH (B Boge) 3) NaCl 4) Brz 5) CH3COCl
A)1,2,3,5 B) 1,23 01,34 D)24)5 E) co Bcemn, kpome 3

16. Ecau CH3CH2Br npopearupyet ¢ Na, To odpa3yercsi:
A) CH,=CH>» B) alicToOH C) CH3CH2-CH2CH3 D) CH3CH20H E) CH>OH-CH,OH

17. C kakuMu U3 coeJMHEHUI Oy/1eT pearupoBaTh YKCYCHbIH aJIbAerui:
1) atanon 2) NaHSOs; 3) KCN 4) CH;COOH 5) NaCl
A)1,2,3 B) 1,34 C) 1,2,3,5 D) 24,5 E) co Bcemu, kpome 3

18. Ecam ykcycHBIH ajibJerujl npopearupyer ¢ 0JJHOi MOJIEKYJ10ii ITaHO0JIa, TO 00pa3yeTcs:
A) okcunutpun  B) monyaunerans C) anerans D) rem-auon E) cnoxHslii a¢up

(UMaHTUAPUH)

19. YkaxuTe CTPYKTYPY IJIIOKO3bI:

H——OH H—F—OH HOH,C———OH H——OH H———OH
H——OH s H——F1—OH | HO—1—H ) HO———H ) H——o0oH |
HO——H H————OH H—t—OH HO———H HO——H
H——OH H——OH H——OH H——OH HO——H
H H H H H
A) CH,OH B) H @) H D) CH,0H E) CrOn

20. Cpeny moxka3aHHBIX COeIMHEHN YKAaKNTe aMHHbI:
A B C) D) H3C—CH,-NH;,
R—C=N



CH,-OH OH H,C pe .
CC Sl Ofmn »
CHy / \ .

o)
H,C 0
damMuus, THUITAATIBI rpyIrma
Jara: « » 20 r. IToanuck
TabJIMIIa OTBETOB
# #1

1 12 (3|4 [5|6 |7 |89 [10]|11 [12 |13 |14 15|16 |17 |18 |19 |20

Pe3ynbrarhel 3auera ompenenstoTcs OIEHKAMH «3auTE€HO» WIH «HE 3a4TeHo». OTBET 1o
TECTOBOMY OMJIETY OLIEHUBAETCS MO CIIEIYIOIIEH 1IKaje:

8-20 mpaBUIIbHBIX OTBETOB — OLICHKA «3a4YTECHO»

0-7 mpaBUIBHBIX OTBETOB — OIICHKA «HE 3aYTCHO.

OrneHouHble MaTepuanbl Ui MPOBEJCHUS MPOMEXYTOYHOM aTTecTallMi pa3MELIeHbl Ha
caiire TI'Y B pasmene «MHdpopmanms 00  oOpa3oBaTenbHOM  mporpaMme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHue

a) DIEKTPOHHBIN yueOHBIN KypC MO AUCHUIIIMHE B 3JIEKTPOHHOM yHUBepcuTeTe «iDO» -
https://lms.tsu.ru/course/view.php?id=17058

0) OrieHOYHBIE MaTepHalbl TEKYHIEro KOHTPOJS M MPOMEKYTOYHOW aTTECTAllUH T10
JUCITUITIINHE.

B) [lnan cemMuHapCcKuX / MPaKTUYECKUX 3aHSATHH MO TUCIUTUIMHE.

r) Metoanueckue ykazaHus 1o MPOBEJIECHUIO TaOOPATOPHBIX padoT.

1) MeTtonuyeckue yka3aHHs MO OpraHU3aIld CaMOCTOATEIbHONU paboThI CTYACHTOB.

12. Ilepeuyens y4yeOHOIi TuTEpaTyphl U pecypcoB ceTu UHTEepHeT

a) OCHOBHas JUTEpaTypa:

— MBanoB B.I'. Oprannueckast xumusi [yue6Hoe nmocoOue A By30B 10 CHELUATBHOCTU
032400 «buonorus»]. — M.: Axkanemus, 2008. — 336 c.

— IOposckas M.A., Kypkun A.B. OcHoBBI oprannueckoit xumuu. — M.: bunowm, 2010. —
236 c.

0) IOMOJIHUTENbHAS JIUTepaTypa:

— beno6opomoB B.JI., 3ypabsu C.O., Jlysua A.Il., TrwokaBkuraa H.A. Opranuueckas
xumusi. OcHOBHOM kypc. — M.: llpoda, 2003. — 478 c.

— Apremenko A.W. Opranndeckas xumus. — M.: Beicinas mkona, 2003. — 343 c.

— Crenanenko b.H. Kypc oprannueckoit xumuu. B 3-x Ttomax. — M.: Beicias mikona,
1976-1981. - 376 c.

— Opranuueckass XUMHUS JUIsL  CTYJEHTOB Ouojoruueckoro wuHctutyra/[coct. C.C.
Kpasmosa, T.H. MarseeBa]. — Tomck: M3natenbckuii oM Tomckoro yausepcurterta, 2015, — 43
c.

B) pecypchl cetu HTepHeT:

https://www.khanacademy.org/science/organic-chemistry - €KUM IO OPraHUYECKON
XUMHUHU OHJIAMH (aHTJL.)



https://lms.tsu.ru/course/view.php?id=17058
https://www.khanacademy.org/science/organic-chemistry

http://ido.tsu.ru/schools/chem/lib/chem/umk/org/index.php - YMK «Opranuueckast Xumusi»
Jutst KouTbl «FOHBIN XUMHK» U CTYJI€HTOB XUMHUYECKUX U HEXUMUYECKUX CHEIHAIbHOCTEH
Ty

http://orgchem.tsu.ru — oHJIaHOBBIE Y4€OHO-METOIMUECKHE MAaTEPUAIIBI TT0 KYPCY
«Opranuyeckast XuMHs» JJIs1 CTYJIEHTOB XMMUYECKHUX U HEXUMHUECKUX CIIeHAIbHOCTEN
TTY;

http://e.lanbook.com/books/element.php?pll cid=25&pll id=4037 — [labapos FO. C.
Opranuyeckasi XUMuUs

http://sun.tsu.ru/limit/2016/000049461/000049461.djvu - JJabopaTopHbie pabOTHI B
opraHu4eckoMm mpaktukyme. ArponoMoB A. E., [llabapos 1O. C.

13. Ilepeyens HHPOPMALUMOHHBIX TEXHOJIOTHI

a) JIMIIEH3MOHHOE U CBOOOJIHO PACIIPOCTPAHIEMOE MPOrPaMMHOE 00ECTICUCHHE:

— Microsoft Office Standart 2013 Russian: nmaketr mporpamm. BxiiouaeT mpuiioKeHUs:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— myOnn4yHO AocTymnHble oOnaunbie Texnonoruu (Google Docs, SInaexkc auck u T.11.).

0) MHPOPMAIIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DJEeKTPOHHBIN KaTajor Hayunoi OoubmmoTexn Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHas Ooubanoreka (peno3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— 9BC Jlans — http://e.lanbook.com/
— ObC Koncynbrant crynenTa — http://www.studentlibrary.ru/
— O6pazoBatenbHas wiargopma FOpaitt — https://urait.ru/
— 9BbC ZNANIUM.com — https://znanium.com/
— 9BC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuaibHO-TeXHUYeCKOe obecrevyeHme

- IEKIIMOHHAs! ayTUTOPHS, OCHAIIEHHAs] MYJIbTUMETUIHHBIM 000pYI0OBaHUEM IS
JIEeMOHCTpAlMK PE3eHTAIMH, claiiloB 1 KOMIbIOTepHOM aHuMaiuu (ayauropust Ne 207 6-ro
yuebHoro kopnyca TT'Y). B ayauropun nmeercss HHTEpaKTUBHAs JOCKa;

- maboparopnas ayautopus (Ne 322, 6-ro yuebnoro kopmyca TI'Y)

- naboparopust opranndeckoro cuntesa (Ne 323, 6-ro yueOHoro xopmyca TI'Y)

Bce nabopaTopuu ocHaIeHbI BHITSDKHBIMU IIKa(aMu, CTeKISTHHON 1 hapopoBoii
1ab0paTOPHOI MOCY10M, U3MEPUTEIbHBIM HHCTPYMEHTOM (BeChl, TepMoMeTpsl, pH-meTpsl, Y @-
cnekTpodoTtomeTp u T.1.). Kpome Toro, B 1abopaTopHsix ©IMEETCsl HarpeBaTeIbHOE
o0opyoBaHue (3JEKTPOIUIUTKU U TEpMOCTaTHpYIomIKe mKadbl), 000pyaoBaHue s
(GUIBTpaluK 101 BAKYYMOM U POTOPHBIE UCTIAPUTENH, BCTPAXUBATEIH, MEIIAIKA C MATHUTHBIM
MIPUBOJIOM U Jpyroe o00pyIoBaHHe.

15. Undopmanus o paspadorunkax

KpaBuosa Csetniana CTenaHoBHa, KaH/A. XUM. HayK, JIOLIEHT, Ka. OpraHnyeckol XUMHU
TI'Y, noueHT.


http://ido.tsu.ru/schools/chem/lib/chem/umk/org/index.php
http://orgchem.tsu.ru/
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4037
http://sun.tsu.ru/limit/2016/000049461/000049461.djvu
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/

