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1. e 1 niIaHUpPYeMBbIe Pe3yJbTAaThl 0CBOCHHUS M CHMIIJIMHBI (MOIYJIs1)

[enbro 0OcBOEHUS AUCHUILINHBI SBJSETCS POPMUPOBAHUE CIACAYIOIUX KOMITETECHIIUI:

— OIIK-6 — Cnoco0eH wuCnonb30BaTh B NPOPECCHOHATBHON NEATETLHOCTH OCHOBHBIC
3aKOHbI (DM3HUKH, XUMUU, HayK O 3emiie U OUOJIOTHH, MPUMEHATH METOJbl MATEeMaTUYECKOTO
aHajgu3a M  MOJICJIMPOBAHMS, TEOPETUYECKUX U  OKCICPUMEHTAJIbHBIX  HCCIIEIOBAaHUN,
puoOpeTaTh HOBbIE MATEMATUYECKUE M €CTECTBEHHOHAYYHbIE 3HAHUS, UCIIONIb3Yys COBPEMEHHbIE
oOpa3oBaTenbHbIe U HH)OPMAITMOHHBIE TEXHOJIOTHH.

Pe3ynbraramMu 0CBOEHUS THMCHUIUIMHBI SBISIOTCS CIEAYIOIINE UHAUKATOPBI JOCTHKECHUS
KOMIIETEHLIH:

HOIIK-6.1. Mcrionb3yeT OCHOBHBIC 3aKOHBI (PU3UKH, XUMHUH, HAYK O 3eMJIe U OMOJIOTHH B
po(hecCHOHANTLHOM e TEIbHOCTH,

HNOIIK-6.2. IlpumeHsieT MeTOAbl MAaTeMaTHYECKOro aHajdu3a U MOJCIUPOBAHUS,
TEOPETHUUECKUX U SIKCIIEPUMEHTAJIbHBIX HCCIICIOBAHUN.

2. 3aga4uy oCBOCHHS JUCIHUILINHDI

IIpu n3y4eHuu JIEKHMOHHOTO MaTeprasa 0 OPraHu4eCKOW XMMHUH, IOATOTOBKE U
IPOBE/ICHUN CEMUHAPCKUX 3aHATHH CTYIEHTHI IPUOOPETAIOT OCHOBHBIC 3HAHUA U yMEHuUs. B
X0J1€ U3yUeHUs AUCUUIIINHBI «OpraHuyecKas XUMUs CTYAEHT JOJIKEH

— 3HaTbh: OCHOBHBIC MTOHATHS OPTraHUYECKOW XUMHH; 3aKOHOMEPHOCTH CTPOCHHUS
OpraHMYECKUX COEIUHEHUI; OCHOBHbIE MEXAHU3MbI pEaKLIUii; METO/Ibl CHHTE3a Haubosee
BA)KHBIX COCIUHEHUN;

— YMETb: 3alUCHIBATh (POPMYIIBI OPTAaHMUYECKIX COSAMHEHUH U PeaKIUil ¢ UX y4acTHueM;
COCTaBJIATh HA3BaHUS OPraHUYECKUX COCIUHECHM;

— BIIJICTh. OCHOBHBIMH IIPUHLIUAIIAMHU CBSI3H XUMHUYECKOI'O CTPOCHMS OPraHU4YECKUX
COEJIMHEHUH C UX PEaKLIMOHHOM ClIOCOOHOCTHIO.

3. MecTo AucuMIIMHBI (MOAYJIsI) B CTPYKTYpe 00pa30BaTe/IbHON NPOrpaMMbl

JlucuuniuHa OTHOCUTCS K 00s13aTENIbHOM YacTH 00pa30BaTeIbHON MPOrPaMMBI.

4. Cemectp(bl) ocBOeHHS U (popMa(bl) MPOMEKYTOYHON ATTECTAIIUM MO JUCHHUILINHE

CemecTp 3, 3auer.

5. Bxoanble TpeGoBaHMS 1JIs1 OCBOCHUS M CUHMIIIMHBI

Jljis ycTIenHOro OCBOCHUS JUCHUILIMHBI TPeOYIOTCSl KOMIIETEHIIMH, c(hOpMUpPOBaHHBIE B
XO0/Ie OCBOEHUS 00pa30BaTeIbHBIX IPOrpaMM MPE/IIECTBYIOLIET0 YPOBHS 00pa30BaHuUs.

CryneHTsl NpeaBapUTEIbHO MPOXOAST MOArOTOBKY MO TUCHUIUIMHAM «HEOpPraHWYecKas
XUMHSA» U «@QHAINTHYECKAsh XUMUS», TJIe NpUOOpeTaroT HeoOXoauMmble NpodeccHOHaNbHbIE
KOMIIETEHIIMM 10 aTOMHO-MOJIEKYJISPHOM TEOpUHM CTPOCHUS COEAMHEHMH, 00pazoBaHus
XUMHYECKHMX CBSI3€M, X DHEPreTHKH, a TAK)KE NMPUHIMIIAM M METOJaM aHAJIUTHYECKON XUMHH
(mpuembl aHaNKM3a U KOJTMYECTBEHHOTO OIPE/IETICHHS COeAMHEHUH ).

«Opranuueckass XUMHUsA» SBISETCS JIOTUYECKUM IPOJOJDKEHUEM B LIEMM JUCLMILIUH I10
INPUHIUIY «OT IPOCTOro K 0oJiee CI0XKHOMY» M caMma SIBJII€TCSI OCHOBOW INpH AajbHEHIIEeM
W3Y4YEHUU JUCLMILIMHBI «BHOXUMUS» NN POACTBEHHBIX JUCLMILINH.

Jlo uzyyeHus: AUCUMILTUHBI «OpraHudeckas XUMHs CTYJIEHThI JTOJKHBI 3HATh aTOMHO-
MOJIEKYJISIPHYIO TEOPHIO CTPOEHHS, CBOWCTBA aTOMOB W TPHUHLMIIBI OOpa3oBaHMs CBs3eH B
MOJIEKYJaxX, ObITh 3HAKOMBIMHU C SHEPT€TUYECKUMU XapaKTEPUCTUKAMHU CBSA3EH.

6. SI3bIK peau3anuu

Pycckuii



7. O0beM TMCHUIIIHHBI (MOTYJIA)

OO6mmast TpyI0eMKOCTh TUCIMIUIMHBI COCTaBIISET 3 3.€., 108 yacoB, u3 KOTOPHIX:
— JIeKuud: 24 u.;
— CeMHHApCKHUe 3aHATHS: 6 .
— npakTrueckue 3ausatus: 0 4.;
— mabopatopHbie paboThl: 24 4.
B TOM YHCJIC TPAKTUYECKAs MOATOTOBKA: 24 4.
O0BbeM caMOCTOSTEIILHON padOThI CTY/ICHTA ONpeAeicH YICOHBIM IIAHOM.

8. Conep:xkaHue TMCHUILUIMHBI (MOYJ151), CTPYKTYPHPOBAHHOE 110 TeMaM

Tema 1. BBeaenme. Ilpenver opranmueckoir xmmuu. EE€ cBsi3p ¢ Ouwosorueir u
MeauiHol. OCHOBHBIE TIOJIOKEHUSI TEOpUU XumHuueckoro crpoeHuss A.M. byrieposa.
I'omonorus. M3omepus u ee BUIBI.

CriocoObl  MOCTpPOEHUS  HA3BaHMM  OpPraHMYeCKUX  COeAMHEHHH. TpuBHabHas
HOMEHKJIAaTypa, 3amecTuTenbHas HomeHknarypa, MIOITAK. Tumbel XuMuyeckoil cBs3u B
opranuveckux coeauHeHusX. CrocoObl M300pakeHUs] MOJIEKYJ OPraHWYECKHUX COCIMHEHUH,
CTpYKTypHble U 3yieKTpoHHbIe Gopmynbl (I'. Jlstouc). IlpeacraBieHune o MOJEKYISPHBIX
opbuTansax. Tunsl rubpuau3alnuy aToma yriepojaa B OpraHn4ecKuX COEIUHEHUSIX. G- U T-CBSI3U
aTOMOB yryiepojia, (U3NYEeCKUe XapaKTEPUCTUKU CBSI3€H: [UIMHA, BaJCHTHBIC YIJIbI, SHEPTHs.
['oMonuTHYECKHH M TETEPONIMTUYECKUN pa3pbiB cBs3u. CBOOOJHBIC paMKallbl M UX OCOObIE
cBOMWCTBa. DNeKTpodmibHble M HyKJIeopuibHble peareHThl. Kiaccudukanus opraHu4ecKux
peaKuHuii.

NunyktuBHbli 1 Me30MepHBIH 3¢ (deKkThl U crnocoObl u300paxeHus 3THUX 3PQPEeKToB.
Pe3oHaHCHBIE CTPYKTypBl, MpaBHJa WX MOCTPOSHHs. BimsHHe 53IeKTPOHHBIX 3P (HEKTOB
3aMecTHTeNed Ha CTa0MIIBHOCTh M PEAKLMOHHYIO CIIOCOOHOCTh OPraHMYECKHX COEIMHEHUH U
MIPOMEXKYTOUHBIX YaCTHUII.

Tema 2. Yraesonopoabl. Ankanbl. ['oMonoruueckuii ps, U30Mepusi 1 HOMEHKIIATypa.
[IpuponHble HMCTOYHMKHM  alKaHOB. MeToAbl CHHTE3a: TUJIPUPOBAHUE  HENPEAETbHBIX
YIJIEBOAOPOAOB, IIEIOYHOE IUIaBJIEHHE cojleld KapOOHOBBIX KHCJIOT, M3 TaJlOT€HAJIKaHOB
(peakmust Bropua). Ilpupoga C-C u C-H cBszeit B ankaHax. XUMHYECKHE CBOMCTBA: PEaKIUU
raJloreHUpoBaHus. MeXaHU3M LENHBIX CBOOOJHOPAIUKAIbHBIX pEaKIUi TIajJoreHupOBaHUS.
Hutposanne (M.U. KonoBanos), cynbpupoBaHue, Cyiab(OXJIOPUPOBAHUE U OKHCICHHUE.
CeneKkTUBHOCTD paAMKAIBHBIX PeaKuil. TepMUUECKN U KaTAIUTUYECKUI KPEKHHT.

AJikeHbl. ['oMonornyeckuii psia, U30MepHsi, HOMEHKJIaTypa. I'eomerpuueckas usomepus
(uuc-, TpaHc- u Z-, E- Homenknarypa). Ilpupona nBoifHOH cBs3u. Metoabl cuHTe3a: M3
TaJIOTEHIIPOU3BO/IHBIX, M3 CHUPTOB, KPEKMHIOM aJKaHOB. XHWMHUYECKHE CBOMCTBA aJKEHOB:
THJIPUPOBAaHUE, TaJIOTEHUPOBAHUE, TUAPOTATIOTEHUPOBAHUE, TUApaTaluus. OIeKTpopUIbHOE
npucoeaunenue (AdE). O6uiee npencTaBieHne 0 MEXaHU3ME PEAKIIHH.

IIpaBuno MapkoBHUKOBa M €ro COBpeMeHHas TpakToBka. Ilpucoenunenue HBr mo
Xapamy (mexanusMm). OxucineHue no Barnepy M ucyeprbIBaroniee OKHCIEHUE AaJIKEHOB C
nomortsio KMnO,. KagecTBeHHOE 00HapyxeHue ABoiHOMI cBs3u. [lonumepuzanus.

AnkuHbl. ['OMOJOrHYECKUl psAll, HOMEHKIaTypa, n3omepus. [Ipupoaa TpoWHOU CBS3H.
XVMHYECKHE CBOMCTBA aJKMHOB. Peakiuu npHCOeINHEHNs 110 TPOMHOM CBS3M: THAPUPOBAHUE,
ruapataiuss  (M.I.  KywepoB), mnpucoenuHeHue rajoreHoB, rajgoreHoBojgoponoB. CH-
KHCIIOTHOCTh alleTWJIEHA. Peaknuu 3aMelnieHMs] aleTWIEHOBOTO aromMa BOJOpOJa Ha METall.
Maruuniioprannueckue mnpousBogubie ankuHoB (OK.M. Wouwmy), wuxX wucmonb3oBaHHe B
OpraHu4eckoMm cuHTe3e. Jumepuzanus (BUHWIALETUICH) M IUKIOTpuMepu3anus (O6eH30:)
aneruieHa. OKHUCIEHUE alKUHOB.

Auaxkaguenbl. Tunbl nueHoB. M3onMpoBaHHBIE, KyMYJIMPOBAaHHBIE WU CONPSIKEHHBIE
nuenbl. ConpsbKeHHBIC TBOMHBIC CBSI3M M X OCOObIe CBOMCTBA. MouekymnspHbeie opoutanmm 1,3-



mueHoB. [IpencraBurtenu aueHoB: OytaaueH-1,3 (nuBuHWUN), u3onpeH. [lomumepusanusi TUEHOB.
[TonsiTHE O CTPOEHUU IPUPOAHOrO Kayuyka. Bynkanuzanus kaydyka.

AJIMnMKJINYecKHe coequHeHusl. [[UKI0ankaHbl M MX KHUCIOPOIHBIE IPOU3BOJHBIE:
[UKJIOTeKCaHoJI, IukiorekcanoH. Kondopmanuu nuknorexkcana (CTpyKTyphbl THUIA «KPECIO» U
«BaHHA»). ApoMaTu3alys MPOU3BOIHBIX [IUKIOrEKCaHa.

Tema 3. Apenbl. Ctpoenue Oenzona. @opmyna Kekyme. MonekynspHbie OpOUTaIH
ocnszona. Konmemnmus apomarmunoctu. IlpaBmno Xrokkens. HeGeH3zommHble apoMaTHyecKue
cucTteMbl. ApoMarHueckue KaTHOHbI U aHMOHBL. (CBoiictBa apeHoB. Karamutnueckoe
THJIPUPOBAaHUE apeHOB. [ ajoreHMpoBaHWe, HUTPOBAHME, CYIb(HUPOBAaHUE, ATKWIMPOBAHUE,
aluiMpoBaHue OeH3ona. DIeKTpOoPMIbHBIN XapakTep 3Tux mnporeccoB. [Ipencrasienue o c- u
T-  KOMIUIEKCAaX. OJEKTPOHOJOHOPHBIE M  3JIEKTPOHOAKLENTOpHbIE 3amecTuTenu. Mx
HaNpaBJAONIee BIMSHUAE. XJIOPUPOBAaHHE TONyoja B sApOo M OOKOByIO memnb. Peakuuum
NPUCOCAMHEHUS K OCH30JIbHOMY KOJIbIly: THUIpPHpOBaHHe, rajoreHupoBanue. OKucieHue
QIKWIOCH30JI0B 710 KapOOHOBBIX KHCIOT. M3omepus nuzamemeHHbIX OeH3osoB. [loHsTHE O
MOJIMIMKINYECKUX APOMATUYECKUX COCIUHEHHUSX C U30JIMPOBAHHBIMU M KOHJIEHCHUPOBAaHHBIMU
konbliamu. Kanueporennsle cBoiictBa. [lpupogHbie coenMHEHUsS Ha OCHOBE (PEeHAHTpEHa:
aJKaJOU/Ibl, CTEPOUIbl, BATAMHHBI, TOPMOHBI.

Tema 4. TanoreHnpousBojHble  yrieBoaopoaoB. CrnocoObl  MOJyYEHUS:
rajiOreHUpOBaHUE YIJIEBOJAOPOJIOB, 3aMEIIEHHE TUIPOKCHIA Ha TajoreH, IPUCOEIUHEHUE
TaJIOTEHOB M TAJIOI'€HBOJOPOJIOB MO KpaTHBIM cCBsi3siM. CBOiCTBA: peaknuu HYKJICO(UIBHOTO
3aMEILEeHHs Y HACBIIIEHHOTO aToMa yriepoja B aJKWIraJIoreHuAaxX Kak METOJ CO3JaHusl CBSI3U
C-C, C-N, C-O, C-S, C-P (momydyeHue alKuIrajJOreHHJIOB, CIIHPTOB, THOJIOB, MPOCTBIX
3(¢UpOB, HUTPOCOCAMHEHUN, aMHUHOB, HUTPUJIOB, CIOXHBIX 3hupoB u np.). Peakuun
sanumuHupoBanusl. [Ipasuiio 3aiineBa. KauecTBeHHbIE peaklUy.

Tema 5. Cnuptbel u ¢eHosbl. OaHOATOMHBIE CHUPTHI. ['OMOJIOrMYecKHil psi,
KJIacCU(pUKalus, U30Mepus, HOMEHKIaTypa. BausHue acconuanuu Ha ux (pu3nyeckue cBONCTBA.
[Tomyuenue: ruzpatanys aaKeHOB, THUIPOJIM3 TaJOT€HIPOU3BOJHBIX, BOCCTAaHOBIIEHUE
KapOOHUJIbHBIX COCUHEHHM, CHHTE3 C IIOMOILbI0O MarHHHOpraHuueckux coenuHeHuil. CBoiicTBa
cnuptoB. CriupThl Kak cnadsle OH-kucnotel. Peakuuu: o6pa3oBaHue anKkoroisToB, 3aMelIeHNe
THAPOKCUJIA Ha TaJOreH, aMUHOTPYIy, BHYTPUMOJEKYJIIpHas U  MEXMOJIEKYJIspHas
Jeruapatanus, srepudukanus (MoxydeHue CIoXKHBIX 3(UpoB), okucieHnue. Ju3TuinoBslii 3¢up
KaK IpeICcTaBUTeNIb NMpOoCThIX 3¢dupoB. Bricume cnuptel B npupone. Ilonstue o crpoeHuun
BOCKOB.

I[MonuaTomubie cnuprThl. OtuneHrmkonb. [lomyuenue, cBoiictBa. [ nuiepuH.
[Tonydenue, cBolicTBa 1 nmpuMeHenue. Kcunut, copouT, MaHHMT, UX CBA3b C caxapamu. MeToabl
UACHTU(DUKAIIMY CIUPTOB (HoJyuyeHue npon3Boaubix, UK-criekTpsr).

®eHosbl. MeTo/1bl oNTyueHHs: 3aMell[eHHe TaJoreHa Ha TUAPOKCHI, KyMOJIBHBIN CII0Co0
noxydeHus: (eHona B mpombinuieHHOCTH. CBoiictBa ¢enonoB. Denonpl kak OH-KuCIOTHL
B3anMHoe BiMsHME TUApPOKCHIa M OCH30JBHOTO Kojiblla B Moiyiekyne ¢enona. CpaBHeHHE
KHCJIOTHOTO XapakTepa ()eHOJIOB U CIUPTOB, BIMSHUE 3aMECTUTENIeH Ha KUCIOTHOCTh (DEHOIIOB.
OO6pazoBaHue (HEHONATOB, NPOCTBIX U CIOXKHBIX 3¢upoB. Peakiyu 31eKTpoPUIBLHOTO
3aMEeUIeHHs] B apOMaTUYECKOM KOoJblle ()eHOJIOB: raJloreHHpoBaHue, HUTpoBaHue. [IukpuHoBas
kucinota. Oxucnenue QeHomoB. XWHOUIHAS CTPYKTypa Kak XpomodopHas Tpymmna.
KauectBenHoe onpezaenenue GpeHoaoB (moaydeHue nponzBoanbsix, NK).

Tema 6. Aabaeruabl 1 KeToHbI. 30Mepust 1 HoMeHKIaTtypa. OOpa3oBaHue abIETHJIOB
U KETOHOB IPH OKHUCIECHUH CIIUPTOB, MPHU TUAPOIIN3E TUTATIOT€HIIPOU3BOIHBIX, U3 KUCIOT U UX
npou3BoHBIX. CTpoeHne KapOOHMIBHOM IPyNIbI, €€ MOISPHOCTh U MoJisipu3yeMocTh. CBoiicTBa
u peakiuu. OOLMEe NpEACTaBIEHUS O MEXaHW3ME HYKJICO(PHUIBHOTO NPUCOEIUHEHUS II0
KapOOHMJIBHOM TpyIIe anbAeruI0B U KeToHOB. [IprcoennHeHne K 0KCOCOeIMHEHUSIM BOI0PO/Ia,
BOJIbI, CHHUJILHOM KHCJIOTHI, OMCYNIb(pUTa HATPUsI, MArHUHOPTaHWYECKUX COCIMHECHHH. Peakiuu
C TUAPOKCUIIAMUHOM, TMAPA3HMHOM M €ro npousBoaHbiMu. [lomyaneranu, aueranu. Peakuun c
y4acTHEM O-BOJIOPOJHOIO aroma. [ amomaupoBaHue, TPUTAJOTEHUABI, TadoGopMHast peaxiiusl.



AnpIonpHAs W KPOTOHOBAs KOHJAEHcAlMs (TpencTaBieHHMe o wmexaHusme). OOpaszoBaHue
TpUMEpOB U monumepoB (mapadopm, mnapanpaerun). OKHCIEHUE aNbIAETUIOB U KETOHOB.
Peaknust «cepeOpsHOro 3epkajia» Kak KayecTBEHHasl peakuusi Ha anpleruabl. Mnentudukanms
okcocoenuuenuit no MK-cnekrpam, AMP-criekTpam.

Tema 7. KapOoHoBble KMCJIOTHI U UX Ipou3BoaHbIe. Kitaccudukanys, HOMEHKIATYpa,
nzomepus. OOpa3oBaHHE KHUCIOT MPH OKHUCICHUH YIJIEBOJAOPOIOB, CIHPTOB, albJETH/IOB,
KETOHOB, MPU TUAPOU3e. (PYHKIIMOHAIBHBIX MPOU3BOAHBIX. CTpoeHHe KapOOKCHUIIBHOM TPYIIIIBI
u KapOokcunar-uoHa. OU3MKO-XMMUYECKHUE CBOWCTBA KHUCIIOT: acCOIUAIs, TUCCOLUAIMS.
KucnorHoctp, €€ 3aBHCHMOCT OT DIEKTPOHHBIX 3(dexkToB 3amectuteneil. Conn,
TaJIOTEHAHTUAPUABI, AHTHAPUIBI, AaMHJbl, HUTPUIIBL, CIOXHbIE dS(upsl. WX B3auMHbIC
npeBpameHus. Jrepudukanus 1 OMbUICHHE CIOXKHBIX 3(upoB. ['ajoreHnpoBaHue KHCIOT IO
VIIEBOJOPOAHOMY paaukany. Meroabl uaeHTUUKau KuciaoT. [IpousBoaHbIE YronbHON
KUCJIOTHI: (POCTEH, MOYEBHHA.

JIByXocHOBHbIe KHCJI0TBHI. OOmIMe MEeTOIbl HX CHHTE3a. XapaKTepHbIE pPEaKIHH
JTUKapOOHOBBIX KUCIIOT. AJIMITMHOBAS KACTIOTA KaK MOJIYIPOIYKT MIPOU3BOJICTBA HEHJIOHA.

ApomaTnuyeckne KucJa0Thl. [lomyuyeHne wux okucieHueM OOKOBBIX Ilemei B
ankwiOeH3onax. bensoiiHas kucimora. ®draneBas kuciora (mojydeHUE W3 HaTamuHA) U e€
anrunpui. TepedraneBas kucnoTa (MOJydeHUE U3 MKCUIIONA) U CUHTETUYECKOE BOJIOKHO Ha €&
ocHoBe (11aBcan). CalMIuIOBas KUCJIOTa U €€ MPOU3BOIHEIC (cason, acupuH). Jumernndranar
Y MIUATUITOIYyaMH]l KaK MHCEKTOPEIEIUICHTBI.

HenpenenbHnbsle Kucjaorbl. IlommMepel Ha OCHOBE MPOU3BOJAHBIX AKPHUIOBOM U
METaKpPHUJIOBOM KUCIOT (IJIEKCUTIIAC, HUTPOoH). PdymapoBas U MajeHMHOBas KUCIOTHI. Paznmuuue
¢u3nyecKuX M XMMHMYECKHUX CBOMCTB Te€OMETpUYEecKHMX H30MepoB. lloHsATHE O CTpoeHHH
JUIUOB.

I'mapoxcu- n ketokucja0Tbl. O0pa3oBaHNue TUAPOKCUKUCIIOT MIPU OKUCIIEHUU TIIMKOJIEH,
IPY  BOCCTAHOBJIEHUM  KETOKHMCIOT, TpU THUIAPOJIM3€  TaJOT€H3aMEIIEHHBIX  KHCIOT,
LUAHTUIPUHOBBIM METOJ0M, Npu okucieHnn CH - cBA3M KapOOHOBBIX KHUCIIOT, IIPH THIpaTallun
HenpeeabHbIX KapOOHOBBIX KHCHOT. Jleruaparamust o-, (-, Y- THAPOKCUKHUCIOT. JIaKTUABL.
JIakTOHBI.

I'mukoneBasi, MoOJIOYHAsA, JIMMOHHAs,, BHUHHBIE KHCJIOTBHI: HAaXOXACHHE B INPUPOIE H
cBoiictBa. CTepeon3omMepusi MOJIOYHOM W BHUHHBIX KHCJIOT. XHPAJbHBI aTOM yrJiepoa.
OnTHyecky aKTUBHBIE BEIIECTBA. AHTHUIIOMABI (PHAHTHOMEPHI), palleMaThl, 1UACTEPEOU30MEPHI.
Hcnonp30BaHne TITMIEPUHOBOTO albJeruja sl YCTaHOBJIEHUS OTHOCUTENbHON KOH(UTryparuu
ONTHUYECKH aKTUBHBIX BemiecTB. Ormpenenenue adCoMOTHON KoHpurypamuu. ITpoekiuoHHbIe
dbopmysl. Paznenenue panemaroB. [TupoBuHoOrpagHas KucioTa, €€ CTpOCHHE, CBOWCTBA.

Tema 8. VYraeBoabl (caxapa). MoHocaxapuipbl, OJMTOCaxapujbl, IOJIHUCAXAPHIBL.
Knaccudukanus moHocaxapuoB. AJbI03bl (AIbJONEHTO3bI, albJOTE€KCO3bl) M  KETO3BI.
AnbrionenTossl (prbo3a, apabrMHO3a, KCHUI03a) U aJIbJIOTeKCO3bI (TITI0K03a, MaHHO34, TaJIakTo3a),
UX CTPOCHUE U HaxoxJeHue B npupoze. @pykrosa kak npumep kero3sl. E€ ctpoeHue, cBoiCTBa,
HaxXO0XJEHWE B IPHUPOJE, TEHETHYECKas CBs3b C TINIIOKO30M. D- um L-psanel caxapoB, ux
CTEepEOXUMUYECKOE OTHOIIEHHE K D-riunepuHoBoMy anbaeruay. CTepeoXumus ajib/103 U KeTo3
B npoekuusax @Oumepa. I{ukinudeckue mnoiayaneTald aidbJOreKCO3 - TIUIIOKONMHUPAHO3bl U
IIIOKO(QYpaHO3bl. [ TMKO3UIHBIN THIPOKCUIL. O- U 3- aHoMephl. KonbuaTo-1ienHas Tayromepus u
mytapotarusa. @Dopmynsl  Xeyopca. Kondopmanmm mnmpanosHoro mwkia.  Peaknuum
MOHOCAaXapuA0B: OKUCIEHHUE, BOCCTAHOBJIEHHE, allIINPOBAaHUE, ¢ ruapokcuinaMuaom, HCN.

[TonsiTre o rmuko3uAax U arnmukoHax. Caxaposa, MaJbTO3a U 1EJI00M03a KaK MpUMepbl
nucaxapuaoB (0uo3). [lonucaxapuipl — LeUTI0I03a, Kpaxmall, UHYJINH, TITUKOTEH.

Tema 9. Amunbl. Kiaccupukanus, wuszomepus, HoMmeHkiarypa. OOpa3zoBanue wu3
aMHHOKUCIOT. [lonydyeHue: ankuiaMpoBaHue aMMHUaKa U aMHHOB 1o ['odmany, BoccTaHOBiIEHHE
A30TUCTBIX COCTUHEHUH.

CrpoeHne aMMHOB. AMUHBI KaKk OCHOBaHUs. CpaBHEHHE OCHOBHBIX CBOMCTB IIEPBUYHBIX,
BTOPUYHBIX U TPETUYHBIX aMu(paTUUECKUX M apOMAaTUYECKUX aMUHOB. BinsHue HA OCHOBHOCTh



aMUHOB 3aMECTUTEIEM B apoMaTUdeckoM sjape. Peakuuu aMuHOB: aJKWJIMPOBAHUE,
alMIMPOBAaHKUE, B3aHMOJCHCTBHE C A30TUCTOW KHCIOTOH, 4YETBEPTUYHbIE aAMMOHMEBbBIC
OCHOBaHMA W HX COJH. [ajoreHupoBaHHe, HUTPOBAHUE, CYAb(UPOBAHHE aPOMATHUYECKHX
aMuHOB, 3ammTa amuHorpynnsl. CynbhaHuiaoBas KUCIOTa, MOHATHE O CyIbhaMUIHBIX
npenaparax. KauecTBeHHOE olpeieieHle a30Ta U aMUHOTPYIIIIBI.

Tema 10. IIpupoaHbie M CHHTETHYECKHE MOJTUMEPDI.

AMHUHOKHCJIOTHI. Bbeaxun. Crpoenue, nu3oMepus, amM(oTepHOCTh MOHO
aMUHOKapOOHOBBIX KHCHOT. [Ipupoanble aMUHOKHCIOTHL. MX crepeoxumuss M XHUMHUYECKUE
cBoiictBa. CpaBHEHHUE CBOICTB -, B-, y-amuHOKHCIOT. OOpa3oBanue nenTuaoB. [IpeacraBurenu
O-aMUHOKUCJIOT:  TJWIUH, ajdaHuH, (EHWIaJaHWH, BajduH, JeluuH. J(ukapOoHOBBIE
AMUHOKHCJIOTBI: aclaparuHoBas, MIyTaMHUHOBAs KHUCIOTHl. AMHUHOKHUCIIOTHI C JOMOJHUTEIbHON
(YHKIMOHATIBHON TPYNIONW: CEpHH, TPEOHUH, TUPO3UH, JIU3UH, OPHUTHH, METHOHHH, LIUCTEHH,
acnapariH. AMHHOKHCIOTHI TeTePOIMKINYECKOro psiia: MPOJMH, THUCTUIIWH, TpUNTO(]aH.
KauecTBeHHbIE peaKIM¥ aMUHOKHUCIIOT.

Beaku. OO6mue mpencraBieHHss O COCTaBe, CTPOCHHH, (PU3MYECKHX U XUMUYECKUX
cBoiictBax. CuHTE3 O€NIKOB, MPAKTUYECKOE, TeopeTudeckoe, (Quiocodckoe 3HAUCHHUE.
KauecTtBeHHbIe peakinu OEIKOB.

CuHTeTHYeCcKHe NOJTUAMM/IbI: HEHJIOH, KATIPOH.

Tema 11. Terepouukiaudeckue coeanHeHuss. Kiaccudukanus TeTepoIMKIIOB,
HOMEHKarypa. [lsaTuuneHHble apoMaTHyecKue reTepoluKibl ¢ OAHUM rerepoaromoM. dypan,
THodeH, muppoia. ApomMaruyHOCTb. Peakiuu 5>neKTpoPUILHOTO 3aMEIIeHHs: HHUTPOBaHHE,
Cylb(pHUpOBaHUE, TAIOTEHUPOBAHKE, AlIMJIMPOBaHNE, adKuiupoBanue. Opuenrtanus npu SE.

Aumnodobuocts. Tuoden u ero romosoru B mpupoae. Dypan u ¢ypbypon kak
IPOAYKTHI IpeBpalieHust yrieBo1oB. [lorsTre 0 crpoeHnn xinopodunia u remorioduHa. Mumgon
KaK CTPYKTYpHOE SApO TpunTodaHa, CEpOTOHUHA.

[llecTuuneHHple apoOMaTUYECKUE TE€TEPOLMKIBI C OAHUM TrerepoaToMoM. I[lupuaun.
Pa3znuune cBOWCTB MMPPOJIBHOIO M MUPUIMHOBOIO aroMoB a3ora. [laccMBHOCTH mupuauHa B
peakusix SE mpu BerymieHun 3amecTuTeNs B MUPUAMHOBOE KoJblo. Opuentanus. [Iupumun
Kak ocHoBaHue. OOpazoBanue coneil. N-ankunupoBaHue. HuUKOTMHOBas KHCIOTa H
HUKOoTHHaMu[l (BuTamuH PP) kak ¢pparmeHT ko3H3UMa A.

[{ukiabl ¢ HECKONBKMMHU rerepoaToMamu. IIOHSATHE O CTPOEHHMM HUPUMHIMHA U €ro
IPOU3BOJHBIX (LIUTO3UH, THAMUH, YPALlUJI) U IyPUHOBBIX OCHOBaHUI (aI€HUH, T'yaHUH).

Tema 12. Hyk/ieMHOBbIE KHCJIOTBI.

[Tonsstne o crpoennn [JHK m PHK. I'maponu3 HykienHOBBIX KucnoT. HykimeoTuast.
Hykneo3uel. BropuuHas cTpykTypa HyKJI€HHOBBIX KUCIOT — ABOMHAS CIUPAb.

9. Tekymmii KOHTPO.JIb MO IUCHUILIHHE

Texymuii KOHTPOJIb IO JUCLUUIUIMHE IPOBOAUTCA IIYTEM KOHTPOJIS IOCEIAEMOCTH,
ONPOCOB TpU TMPOBEACHUM CEMHHAPCKUX 3aHATHM, MPOBEPKH OTYETOB IO JaOOPATOPHBIM
paboTtam, a TakXke OIpocaMm MpHU MPOBEACHUU JTa0OpaTOPHBIX paboT, U (UKCUpyeTcs B Gopme
KOHTPOJIbHOM TOYKH HE MEHEE OJTHOTO pasa B CEMECTP.

10. INops10k NpoBeeHUs] U KPUTEPUH OLeHUBAHUS MIPOMEKYTOYHON aTTeCTALUM

3ayer B TpeTbeM ceMecTpe IIPOBOJIUTCS B MUCHMEHHON (hOpME IO TECTOBBIM OHIIETaM.
buner cogepxut 20 BOIpocoB, 0OXBaThIBAIOIIMX BCE TEMBI IPOrPaMMBbl TUCHUIUIMHBI, CTpyKTypa
Omiera COOTBETCTBYET CTPYKTYpE KOMIIETEHIIMA JUCHUIUIMHBI ¥ TO3BOJISIET OIEHUTH
JOCTIDKEHHE  BCEX  3alJITaHUPOBAHHBIX  MHAMKATOpPOB  —  PE3YJIbTAaTOB  OOyuYeHHs.
[IponomxurensHOCTD 3aueTa 1,5 gaca.

IIpuMepHBIii IepeueHb TEOPETUUECKHUX BOIIPOCOB

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



O

O P =
H.C—CH—C7 H,C—CH,-C7 HyC—CH—CH, H3C—CH2—C<
\OH | \OH | OH

NH, NH, NH,

1) 2) 3) 4)
1. Kakue coequHeHus1 SIBJSIOTCS CTPYKTYPHBIMH H30MepaMu:
A) 1.2 B) 1,4 C)2,3 D) 24
2. Kakoe coeiuHeHHe MOJIY4aeTCS NPU PeaKum coeuHeHus (4) ¢ MeTaHOJIOM:
A) MeTunanerar; B) arterane  C) aHruapu NpOnMOHOBOM K-ThI; D) MeTHUIMpONHOHAT;

3. Kakoe COCAUHCHUC IIPU HAI'PEBAHUU NA€T nponeH-Z-OBym KHCJIOTY:
A) 1 B) 2 C)3 D) 4

4. Kakne(oe) coeqmHeHre MOKET UMeTh ONITHYECKHE N30MePbI:
Al B) 2 C)3 D)4

5. Coenunenmne (2) Ha3pIBaeTcs:
A) 3-amunomnpomnanoBas kuciora; B) uzonponunamun; C) 2-amuHOIponanoBas kuciaora; D)

IMpOoIaHoOBas KHUCJIOTA,

6. Kakue P€aKIUH HAIIMCAHBI NIPAaBUJILHO:

1) CH3;-CH=CH, + Br, (0 °C, CCl;) = CHs-CHBr- A) Bce IpaBUIIBHO HAITUCAHBI
CH,Br B) Tonbko 1,2
2) CH3-CH=CH; + HBr - CH3-CHBr-CH,Br C) tonsko 1, 3, 4

3) CH3-CH=CH, + HBr (R-O0O-R) - CH,=CH-CH;Br D) 1,4
4) CH3-CH=CH; + HOBr - CH3-CH(OH)-CHBr

7. Kakne COCIMHCHMUSA ABJIAIOTCH aPOMATHYECCKUMMU:

cHt S A)125 D)24
AN OO \ / B)1,3,5 E)3,5
CO QO O 8
4

1 2 3 5
8. Kakue U3 npuBeIeHHbIX COCIUHECHN SIBJSKOTCH MPONU3BOAHBIMM KAPOOHOBBIX KHCJIOT:
1) HsC o) 2 o] CH
) B 4 ) H,C—CH—CH —c// Y | ]
CH—$H—CH2—C\NH S 2 g HaC—CH—CH—C=N
HaC OH 2 CH, OH
1) 0 5) o 9 6) 0
HaC—CH c// ” ” H C//
3w ™ H.C C C CH —
N BN A A N 8 N
A) Bce sBasilOTC  B) Bce, kpome 5 C) Bce, kpome 4 D) Bce, kpome 3 u 4 E) Bce,
kpome 3,4 u 5
9. Kak nHa3piBaeTcsi coeiuHeHue (6) u3z 3agaum 8:
A) metundopmuar B) nponanainb C) aHruIpua NpornuoOHOBOMN
(MeTHuIMeTaHoaT) KHUCJIOTBI
D) 4-metun-3- E) 3- F) 2-merun-3-

TUIPOKCUTICHTaHAMU/] METHIIOYTaHOMIXJIOPH T TUAPOKCUOYTaHHUTPHUII



10. Kakue coequHeHUs MOJYYAIOTCH NPU 030HHPOBAHUM AJIKEHOB (MOCJIe Pa3JioKeHus
BO0i):

A) KapOOHOBBIE KHCIIOTHI B) kerocnupThl C) nByxaTOMHBIE CLIUPTHI

D) anpaeruibl ¥ KETOHBI E) omHoaTOMHBIE CITUPTHI

11. IonGepuTe HA3BaHUE IJIsI COEIMHEHMSI:

HsC A) B) C) D)
2,4- 4-6pom-5,6- 1,3-mumetnn-2-  4,6-numMerui-s-
Br JUMETHIOPOMOCH30JT  TUMETHIIOSH30T OpomOeH30T OpomOeH301
CH,
12. Yxka:xute 3amectuTenu | poaa:
1) CH30—; 2)F—; 3) NH- 4) NOp—; 5) Br—
A)134 B)1,23 C)1.25 D) 2,45 E)
1,2,3,5
13. Ykaxkure TpeTHYHbIE CIINPTHI:
A) B) O) D)
HsC HeC CHj HO—CH,
/CH—CHZ—CHZ—-OH /CH—(llH—CH3 H3C—?—CH2—CH3 HaC—CH—CH,-CHj
H,C H,C OH OH

14. Kakoe u3 npou3BoaHBIX (peHOJIA ABJIsAETCS Haubo1ee cJ1adoi KUCJI0TOM:
A) opmo-nutpodeHon B) 2,4-nunutpodenon C) napa-uutpodeHnon
D) napa-6pomdenon E) napa-meroxcudenon

15. C kakumMu U3 coeJUHEHUI Oy1eT pearupoBaTh (peHo:
1) HNO3 2) NaOH (8 Bojie) 3) NaCl 4) Br, 5) CH3;COCI
A) 1235 B) 1,23 C)134 D) 2,45 E) co Bcemu, kpome 3

16. Eciu CH3CH,Br npopearupyet ¢ Na, To odpa3yercs:
A) CHZZCHZ B) allCTOH C) CH3CH2-CH2CH3 D) CH3CH20H E) CHzOH-CHzOH

17. C xakumMu U3 coeMHEeHHUH Oy/ieT pearnpoBaTh YKCYCHbIN aJIbJeru/:
1) stanon 2) NaHSO; 3) KCN 4) CH3;COOH 5) NaCl
A)l1,2,3 B) 1,34 C)1,235 D) 2,45 E) co Bcemu, kpome 3

18. Eciin ykcycHBIi ajibAeruj npopearupyer ¢ OHOM MOJIEKYJIOH 3TaHo0J1a, TO 00pa3yercs:
A) okcunutpun B) monyanerans C) anerans D) rem-gmon E) crioskHbIi 3dup

(IMaHTUAPUH)

19. YkaxxuTe CTPYKTYPY I'TIOKO3bI:

H———OH H———OH HOH,C———OH H——OH H——OH
H——OH H——OH HO——H HO——H H——OH
) o o o
HO——H H——OH H———OH HO———H HO——H
H———OH H——OH H———OH H——OH HO——H
H H H H .
X E CH,OH
A) cwon  B) o D) owon B

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



CH,-OH OH H,C pe o
O O el Qe o
H / \ .
CHy . o)

damMunys, THUALIUAJIBI rpyIra
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Ta6J'II/II_[a OTBCTOB

# #1

112 |3 |4 [5]6 |7 8|9 |10|11|12 |13 |14 |15 |16 |17 |18 |19 |20

Pe3ynbrathl 3auera onpenensoTCs OICHKAMU «3a4TeHO» WM «HE 3a4TeHO». OTBET Mo
TECTOBOMY OMJIETY OIIEHHWBAETCS IO CIIETYIOUISH MIKaJIe:

8-20 mpaBUIIbHBIX OTBETOB — OIICHKA «3aUTEHO»

0-7 nmpaBUIHHBIX OTBETOB — OIICHKA «HE 3a4TCHOY.

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHue

a) DIEKTPOHHBIN y4eOHBIH KypCc MO JUCIHUIUIMHE B SJICKTPOHHOM YHHBEPCHUTETE
«Moodle» - https://moodle.tsu.ru/course/view.php?id=17058

0) OLieHOYHBIE MaTepHalibl TEKYHIEro KOHTPOJS M MPOMEKYTOYHOW aTTECTallUH I10
nucuuruHe umerores B OYK kypca u BKIIO4aror:

B) [Inan ceMuHapCKUX/MIPAKTUYECKUX 3aHITUNA MO TUCITUILINHE.

r) Metoanueckue ykazaHus 10 MPOBEJACHUIO TaOOPaTOPHBIX padoT.

1) MeTtonudeckue yka3aHus 0 OpPraHU3allud CaMOCTOSITEIbHON pabOThI CTYIEHTOB.

12. Mlepeuyens y4yeOHOI TUTEpaTYyphI U pecypcoB ceTu UHTEepHeT

a) OCHOBHas JIUTEpaTypa:

— WBanoB B.I'. Oprannueckas xumus [yuyeOHOe 1mocodue A By30B M0 CHEIMATIbBHOCTH
032400 «buonorus»]. — M.: Akagemus, 2008. — 336 c.

—IOpoBckas M.A., Kypkun A.B. OcHoBbI oprannueckoi xumuu. — M.: bunowm, 2010. —
236 c.

0) IOTIOJIHUTEIbHAS JIUTEPATYpA:

— benoGoponos B.JI., 3ypabsun C.3., Jlysun A.Il., TioxaBkuna H.A. Opranunueckas
xumus. OcHoBHOM Kypc. — M.: Jlpoda, 2003. — 478 c.

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

— Crenanenko b.H. Kypc opranmueckoin xumuu. B 3-x Tomax. — M.: Beicmas mkoua,
1976-1981. - 376 c.

— Opranuueckas XuMHUS s CTYIOEHTOB Ouonormyeckoro wuHctutyra/[coct. C.C.
Kpagsuona, T.H. MarseeBa]. — Tomck: U3narenbckuii nom Tomckoro yauBepcurera, 2015. — 43
c.

B) pecypchl cetu HTEpHET:

https://www.khanacademy.org/science/organic-chemistry - gekmuu mo opraHuuecKoi
XUMHHU OHJIAWH (aHTJI.)

http://ido.tsu.ru/schools/chem/lib/chem/umk/org/index.php - YMK «Opranudeckas Xumush»
Jutst KOJB! «FOHBI XUMHK» U CTYJICHTOB XUMHUYECKUX U HEXUMHUECKUX CHEeHaTbHOCTEH

Ty



https://moodle.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

http://orgchem.tsu.ru — onnaiiHOBBIE Y4eOHO-METOAMYCCKIE MAaTEPHAIIBI TIO KYPCYy
«Opranudeckas XuMUs ISl CTYJICHTOB XUMHYECKHX M HEXUMUYECKHUX CIICIIHATbHOCTEH
1Y,

http://e.lanbook.com/books/element.php?pll cid=25&pl1 1d=4037 — IlTa6apos IO. C.
Opranuueckasi XUMUs

http://sun.tsu.ru/limit/2016/000049461/000049461.djvu - JJabopaTopHbIe pabOTHI B
opranuveckoMm npaktukyme. Arponomos A. E., [llabapos 0. C.

13. Ilepeyenb HHGPOPMALMOHHBIX TEXHOJIOT Ui

a) TUIICH3MOHHOE ¥ CBOOOTHO PacIpOCTpaHsIEMOe MPOTrPaMMHOE O0ecTIieueHue:

— Microsoft Office Standart 2013 Russian: makernporpamMm. Brmouaernpuinoxenus: 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);

— MyOJIMYHO JOCTYIHBIE 00aunbie TexHonoruu (GoogleDocs, SIHIEKe qUCK | T.11.).

0) nH(hOPMAIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DnexTpoHHbIN Katanor Hayunoit 6ubnuorexku TT'Y —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system

— DnexkTpoHHas oubnuoteka (penozuropuii) TT'Y —
http://vital.lib.tsu.ru/vital/access/manager/Index

— OBC Jlans — http://e.lanbook.com/

— OBC KoncynbranT crynenra — http://www.studentlibrary.ru/

— O6pazoBatenpHas miardopmalOpaiit — https://urait.ru/

—3bC ZNANIUM.com — https://znanium.com/

— OBCIPRbooks — http://www.iprbookshop.ru/

14. MaTtepua/jibHO-TEXHUYECKOe o0ecrieyeHue

- JIeKIIMOHHAs ayJUTOPHUS, OCHAILEHHAsI MyJIbTUMEIUIHHBIM 000py10BaHUEM JJIS
JIEMOHCTpAIMH IPE3CHTAIHHA, CIIAaiiIoB 1 KOMIbIOTepHOH annManmn (ayautopust Ne 207 6-ro
yuebHoro kopnyca TT'Y). B ayauropun numeeTcss HHTepaKTUBHAs JOCKa;

- naboparopHas ayauropus (Ne 322, 6-ro yue6HOoTO0 KOpIryca TT'Y)

- naboparopus opranudeckoro cuntesa (Ne 323, 6-ro yuebHoro kopmyca TI'Y)

Bce naboparopun ocHallieHbl BHITSDKHBIMU IIKapamu, CTEKISHHON U (appopoBoit
1a00paTOpHOI MOCY10i, N3MEPUTENBHBIM HHCTPYMEHTOM (BeChl, TepMoMeTpbl, pH-MeTphl, Y-
cnektpodoTomerp u T.4.). Kpome Toro, B 1abopaTopusix UMeeTCsl HarpeBaTeIbHOE
00opyoBaHue (NIEKTPOIUIMTKU U TEPMOCTATUPYIOIINE IIKa(bI), 000pyIOBaHUE JIIs
(GuIbTpaUK MoJ BAKyyMOM U POTOPHBIE UCIIAPUTEIH, BCTPSAXUBATENN, MEILIAIKH C MArHUTHBIM
IPUBOJIOM U JApPYyroe 000pyJI0BaHUE.

15. Uupopmanust o pazpadoTyukax

KpaBuosa Csetniana CTenaHoBHa, KaH/A. XUM. HayK, JIOLIEHT, Kad. OpraHnyeckol XUMHUH
TT'Y, noueHr.


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/
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