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Mporpammy amMcumnnuHbl paspabotan(a)(n) aoueHT, K.H. Bypunos B.A. Kadenpa opraHunyeckoii
XM XuiMuydecknii nHCTuTyT M. A.M. Bytneposa , Vladimir.Burilov@kpfu.ru ; 4OUEHT, K.H. (BOUEHT)
KasbiMmoBa M.A. Kadhenpa opraHn4eckoin xummm Xmmmyecknin nHCTuTyT nm. A.M. Bytneposa ,
Marina.Kazymova@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Oucumnnuna "OpraHnyeckas xmmMus" NpuHaanexmT K LKy obweHayyYHbiX NpeamMeToB 1
OCYyLIeCTBNSIET 0OWEeXMUYECKyO0 NOArOTOBKY CHeLnannucToB, Co3aatollyo TeopeTnyeckyto 6asy ans
N3y4eHns Kak psaa obwmx (XMMnst BbICOKOMOMEKYNSIPHbBIX CO-€AUHEHWNA, OCHOBbLI BUOXMUN,
CTPOEHME BeLWecTBa 1 T.4.), Tak 1 cneumnanbHbix KypcoB. OCHOBHbIE 3a4a4M U3YHEeHUS AUCLMMINHDI
COCTOAT B NOMy4YeHWe CTyOeHTaMu 3HaHNIA OCHOBHbIX KOHLEMNUWIA TEOPEeTUYECKON OpraHnyeckom
XUMUU, METO0B CUHTE3a OpraHn-4eckmnx CoeANHEeHn, MeTOO0B OnpeneneHns coctasa, CTPOEHUS 1
peakLMOHHOM crnocob-HOCTN OpraHNYeckmX BEWECTB, OCHOBHbIX NyTei NpakTNUYecKoro
NCNONb30BaHWA Opra-HNYEeCKUX CoeouHEHU B HAPOOHOM XO38MCTBE, SKOHOMUYECKOM
LienecoobpasHOCTN UC-MONb30BAHMS Pa3NNYHbIX BUAOB PACTUTENBHOMO Y MUHEPaNbHOMO Cbipbs B
XUMNYECKOW MPOMBbILWNEHHOCTU.

2. MecTO AMCUMNNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpamMmmbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas aucuunnnHa BkntodeHa B pasgen " 51.B.00.11 AncumnnmHbl (Mogynn)" OCHOBHOM
obpaszoBartenbHoit nporpamMmel 28.03.01 HaHOTEXHONOMMM U MUKPOCUCTEMHAS TEXHUKA N OTHOCUTCS K
obsi3atenbHbiM aucumnanHam. OceanBaeTtcs Ha 1 Kypce, 2 ceMecTp.

LaHHas yyebHas oucumnnunHa BkntodeHa B pasgen 'b61.B.0O4.11 OucumnnvHbl (Moaynum)' OCHOBHOW
npogoeccrnoHanbHo obpasoeatenbHoi nporpamMmel 28.03.01 'HaHOTEXHONOMMM 1 MUKPOCUCTEMHASA
TEXHUKa (He NpeayCcMOTPEHO)' U OTHOCUTCS K 06513aTeNbHbIM OUCUMNNHAM BapMaTMBHON YacTu.
OcBavBaetcs Ha 1 Kypce, B 2 ceMecTpe.

3. KomneteHuuu obyyarowerocs, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pes3ynbTarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCS crneaylowme KOMNeTeHUNn:

Pacwucposka
Hiucop komnererLmm npnobperaemon KoMneTeHu N
OMK-1 CNocobHOCTb npeancTaB/iaATb anekBaTHYO COBPEMEHHOMY
(I'IpOCpeCCVIOHaﬂbeIe YPOBHIO 3HAHNI Hay4HYIO KapTUHY MMpa Ha OCHOBE 3HaHWA
KOMI'IeTeHLI,VII/I) OCHOBHbIX MOJIOXKEeHNN, 3aKOHOB 1 METONOB €CTECTBEHHbIX HayK

n MaTeMatTukn

ONK-2 CNOCOBHOCTb BbISIBNSITE €CTECTBEHHOHAYYHYIO CYLLHOCTb
npo6nem, BO3HMKAOWMX B X04e NPoddeCCUoHanbHow

npogeccroHalibHbl o
(KORII'I%)TGHLI,V(I)VI)an © OeATeNnbHOCTHU, nNpuBnekatb OJid X peweHns CoOoOTBeTCTBYIOWNN
CpI/I3VIKO-MaTeMaTI/I‘-IeCKI/II7I annapart
MK-2 FOTOBHOCTb NMPOBOANTb 3KCMepuMeHTalibHble NCCnegoBaHns no
(I'IpOOpeCCVIOHaﬂbeIe CNMHTE3Yy U aHann3y marepunanoBs N KOMNOHEHTOB HAHO-U

KOMI'IeTeHLI,I/II/I) MI/IKpOCI/ICTGMHOVI TEXHUKN

B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. QONXEeH 3HaThb:

OCHOBbI Knaccudpukauum n HomeHknatypsbl (MKOMAK, paunoHanbHOR) opraHn4eckmnx CoOeAnHEHNN,
OCHOBHbIE TEOpPETMYECKME NMPEACTABNEHNS B OPraHNYeCckom XMMMM, OCHOBHbIE XMMUYECKNe CBONCTBA
1 B3aVMHbIe MPeBpaLLeHNs BaXHENWNX KNacCoB OpraHnNyecknx coeanHeHum

2. IONXEeH yMeTb:
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BbIOENSATb N O4YULLATb OPraHN4yecKkne CoeanHEHNs, ornpenensaTb OCHOBHbIE KOHCTAHTbl OPraHN4yeCcKux
COEeOVHEHUI, NPOBOANTb KAYECTBEHHbIN aHann3 OpraHNYyecknx CoeANHEHNN; COCTaBNATb CXeMY
MHOrOCTagMIMHOro CUHTE3a HY>XXHOro npenaparta v CMHTe3MpoBaTth ero no NMTepaTypHbIM MeTOANKaM,
NoNb30BaTbCs CNPaBOYHON, 0630PHOI U MOHOFPAGIUHECKOI NMTepaTypoit B 06nacT opraHNYecKom
XMMUN
3. DONIXEH BnafeThb:

TeopeTnyecKUMn npeacTaBeHNsMU OpraHn4eckon XMMmm, 3HaHUSIMM 0 COCTaBe, CTPOEHUUN U
CBOWCTBax OpraHN4eckunx BeLecTs - NpeacTaBmuTeneil OCHOBHbIX KNacCOB OpraHn4yeckumx
COeOVHEHWIA; HaBblkaMun 6e3onacHon paboTbl C XMMUYECKON MOCYA0M N OPraHNYEeCKMMM BEWECTBAMM,
TEXHVKOW NPOBELEHNS 3KCNEPMMEHTA B NabopaTopum OpraHnyeckoro cnHTesa

4. NONXeH OEeMOHCTPUPOBATb CNOCOOHOCTb Y FOTOBHOCTb:
NPUMEHATb NONMyYEHHbIE 3HAHMS HA MPaKTUKE.

4. CTpyKkTypa 1 cogepxaHvue AUCLUNMUHBI MOAyns
Obwas Tpyo0EMKOCTb AUCLMIIIMHBI cOCTaBnseT 3 3a4eTHbix(ble) eanHuL(bl) 108 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS AUCLMMINHBI 9K3aMeH BO 2 CeMecTpe.

CyMmMapHo no aucumnanHe MoXHoO nony4ntb 100 6annos, n3 HMX Tekywas paboTa oueHnaeTcs B 50
6annos, utoroeas goopma KoHTpons - B 50 6annos. MUH1MManbHoe KONMYEeCTBO ANS AOMNycKa K 3a4eTy
28 bannos.

86 6annos n bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyIOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepxaHue ayauTopHon paboTbl N0 AUCLMNNINHE/ MOAYIO
TemaTnyeckum nnaH gUCUUNAUHbI/MOAYNA

Buabl n yachbl
Paszen ay,oMTOpHOM paboThbl,
Hepens MX TPyAO0EeMKOCTb Tekywme coopMmbli
N .D.I/IKIILI.VIHJ"I.II;HH/ Cemectp), eMgCTp a (B vacax) gt pg;ﬂp
oAy Nek ImI1pal(wwecl(meJ1a6opaTopH|:|e
u 3aHATUA pa601b|

Tema 1. Teopus

CTpOeHUs
1 OpraHn4yeckmnx 2 1 2 4 0

coegunHeHnn
2.|Tema 2. AnkaHbl 2 2 2 4 0
3.|Tema 3. AnkeHbl 2 3 2 4 0

Tema 4. AnkagneHbl n
4'aﬂKMHbI 2 4 2 4 0

KoHTponbHas

5.]Tema 5. ApeHbl 2 5 2 4 0 paboTta

Tema 6. CnupTsl,
6. ["anoreHyrnesonopobl 2 6 2 4 0

Tema 7.
7. OkcocoegunHeHns 2 / 2 4 0

KoHTponbHas

Tema 8. KapboHosbie
8. KUICTTOTHI 2 8 2 4 0 paboTa
9.[Tema 9. AMUHbI 2 9 2 4 0
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Buabl 1 yacbl
Pasgmen ayauTopHoOW paboTbl,
Hepens UX TPYAOEMKOCTb Tekywime coopmbl
N ‘D'"Kn"(")"m:_:;“b'/ C("w'echcemecrpa (B yacax) ‘ll(ompgt:mp
Ay Nekumu MpakTnyeckmelllaboparopHbie
3aHATUA paboTbi

Tewma . Utoroeas OK3aMeH
: 2 0 0 0

doopma KOHTpons

Ntoro 18 36 0

4.2 CopepxaHvue oUCLUMNUHDI
Tema 1. Teopusa cCTpOEHUA OpraHN4ecKnx coeguUHEeHNn
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

Teopus CTpoeHns opraHn4yeckux coeauHeHunin MNMpeagmet opraHnyeckon xmmmn. CesA3b OpraHNY4eckom
XMMUK ¢ Buonorueii, akonormein, MeanUMHoON. Teopust XMMMYeCKoro CTPOEHUS OPraHnyYeCcKunx
coeguHeHunn A.M.byTtnepoBa (OCHOB-Hble NOIOXEHMNS). DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHME MONEKYN. DNEKTPOHHAsA TEOPUS XUMUYECKON CBA3M U CTPOEHNS OpraHn4eCcKux
COeOUHEHUR. Tnbl XMMNYECKNX CBSA3EN B Opra-HUYECKUX COEOUHEHUSX: NOHHAs, KOBaneHTHas
(nonsipHas 1 HenonsipHas), BOAOPOAHAsA, CEMUNONSapHas. XapakTepucTuka KoBaneHTHOM CBA3N
(AnnHa, HanpPaBNeHHOCTb, SHEPT s, MONSAP-HOCTb, NONSPU3yeMocTb). KoHuenuus rubpunansauunm
BaneHT-Hbix opbutaneit. - u [I- cesan, ux xapakrepuctuku. Knaceu-cmkaums opraHmyeckmx
peakumni no HanpasNeHUo U XxapakTe-py N3MeHeHns ceasei. [[oMo- n 'eTeponnTnyeckunin paspbls
cBsi3eil. Tunbl MPOMEXYTOYHbIX YacTUL: kKapbaHWOoHbI, Kapbka-T1oHbI U paaukanbl. BaanmHoe
BNNSIHNE aTOMOB B MONeKyne: UHAYKUNOHHbLINA 1 Me-30MepHbIn adodpekT. Knaccugomkaums
OpraHnyeckmnx coefmHe-HUn.

npakTudeckoe 3aHsitne (4 yaca(os)):

MpenMeT opraHNYecKoin XMMUN 1 CBSI3b C APYTUMU XMMUYECKUMI Haykamu, Buonormei, MeamumnHom.
CblpbeBble NCTOYHUKM OPraHNYeCcKnX COeaNHEHN. 3Ha4YeHne CoeauHEHW yrnepoaa B
NpakTU4YecKon AesTeNnbHOCTU YenoBeyeckoro obuecTtsa. PopMnpoBaHmne 1 OCHOBHbIE MONOXEHUS
TEOPUUN CTPOEHMNS OPraHNYeCKNX COeaNHEHWiA. Izomepus, romonorusi, n3onorus. Tunbl XUMUYEeCKoN
cBa3n. Mmbpunansaums n rubpuiHole opbutanu. BaammHoe BnnsiHme atoMoB B Monekyne. OCHOBHble
NOHATUS 06 3NEKTPOHHBIX adhdpeKTax.

Tema 2. AnkaHbl
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

AnkaHbl 13omMepusa n HoMeHknaTypa (TpuenanbHas, paunoHanbHas, cuc-tematmyeckas). 1somepus
N HOMEHKNaTypa NpoCcTenwWmnX pa-ankanos. INEKTPOHHOE 1 NPOCTPAHCTBEHHOE CTPOEHME anka-HoB.
KoHdpopmaumm ataHa u bytaHa. MoBopoTHbIE N30Mepbl. VICTOYHMKM ankaHoB: HePTb 1 NPUPOLHbI
ras. JlabopaTtopHble cnocobbl CMHTE3a ankaHoB: rTMAPUPOBaHNE HenpeaenbHbIX Yr-neBoLopPOLOoB,
BOCCTaHOBNEHWE ranoreHankaHoB, cuHTe3 Biop-ua, anektpocnHTe3 Konbbe, nekapbokcunmpoBaHmne
coneii kap-6OHOBbIX KMCNOT. XMMUYECKNE CBOMCTBA ankaHoB. Peakuun pagvkanbHOro 3aMelleHns
BOLOPO4A: rafioreHnpoBaHne, HUT-poBaHune, CynbgoxnoprupoBaHne, CynbgOOKNCIEHNE.
Okucne-Hue 1 KpeknHr ankaHos. OTHocuTeNbHas cTabunbHOCTb NEeP-BUYHBIX, BTOPUYHBIX U
TPETUYHbIX paankanos

npaktnyeckoe 3aHsitne (4 4aca(os)):

"oMonornyeckuii psifn ankaHoB, UX M3oMepus 1 HoMeHknatypa. OCHOBHblE METOAbI CMHTE3A.
ONeKTPOHHOE CTPOEHME ankaHoB. [NpocTpaHCTBEHHOE CTPOEHME HACbIWEHHbIX YT EBOLOPOAOB.
dunsnyeckme cBoricTBa NapagoUHOB N NX 3aBUCUMOCTb OT ONINHbI U CTENEHN Pa3BETBNEHHOCTU
yrneBoaopoaHor uenu. Xmmmyeckne ceoictea. LinknoankaHbl. Knaccudovkaums, HomeHknatypa v
CTPYKTypHast naomepus. NposiBneHne ocobeHHOCTE CTPOEHMS LMKIoNpOonaHa B ero XMMmn4eckux
cBoiicTBax. Peakumm npucoeanHeHus.

Tema 3. AnkeHbl
JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):
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AnkeHbl CTpoeHve, N30Meprs U HOMEHKNaTypa ankeHos. [onyyeHne ankeHoB: U3 ankaHoB (KPEKUHT,
nernaopuposaHune), 3 CIMpPTOB U ranoreHankaHoBs (peakuun otuennexus). Npasuno 3anuesa.
XvMu4yeckue CBONCTBa ankeHos. [ mapruposaHune, ranoreHnpo-eaHme, npucoeaHeHe
ranoreHoBo4opoaoB, rugparauns. Me-xaHn3m peakumm anekTpousibHOro NPUCOEoUHEHNS. .
[MpaBuno MapkoBHMKOBA 1 ero HapyLweHue (NepekncHblin adpgpekT Xapa-wa). [Nonumepunsauns
aJIKeHOoB.

npaktnyeckoe 3aHsitne (4 4aca(os)):

CoMonornyeckuii psifn ankeHoB, Ux M3oMepusi, HomeHknatypa. Cnocobbl 06pa3oBaHUst LBONHONA
cBsi3n. Peakumm anekTpodonibHOro npucoeanHeHus. MmapobopmpoBaHue n Katanntnieckoe
rmgpuposaHme. OkmcnuTenbHble peakumun. lNMonumepusaums. Peakumm ankeHoB rno aninibHOMyY
MONOXEHWNIO: ranonanpoBaHne, oKUCNeHue.

Tema 4. AnkagueHbl 1 ankKuHbl
JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

AnkagueHbl 1 ankuHbl HenpenenbHble yrneBogopoabl Kak ogHa ua rpynn nunuoos. Knaccudumkaums
N BaXHenwne npeacTaBuTeny JUEeHOB. ONeK-TPOHHOE CTPOEHUE COMNPSIXEHHbIX AMeHOB. [MoHaTne
conpsxe-Hua. Peakumn oneHoBoro cuHtesa. ['omonornyeckuin psag anku-Hos. 3omepus un
HOMeHknaTtypa. [lony4yeHune aueTtuneHa n ero roMonoros. XuMmnyeckme CBOMCTBa ankuHOB:
rmopvpoBaHune, rmgparauns, npucoeanHeHne rasoreHoBs, ranoreHoBoLoPoLOB, CNINPTOB U
CUHWUNBbHOM KUCNOTbl. KNCNOTHbIE CBONCTBA TEPMU-HANbHbIX aUueTUNEHOB, MPUCOeANHEHNE K
KapbOHUNbHBIM CO-eanHEHNSaM. [Jn- n TpuMepmnsauus aueTuieHa.

npaktnyeckoe 3aHsitne (4 4aca(os)):

AnkagueHbl. Knaccudpukaumsi, UIsoMepusi 1 HoMeHknatypa. SNeKTPOHHOE CTPOEHUE CONPSAXEHHbIX
nmeHoB. 1,2- n 1,4-npucoenunHenne. AnknHel. 13omMepurs n HomeHknatypa. Metonbl 06pasoBaHus
TPOWHON CBA3M.XMMUYECKME CBONCTBA ankMHOB.

Tema 5. ApeHbl
JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

Benson. Pa3sutre B3rnsnoB o ctpoeHun beHsona: goopmyna Kekyne, reopust Xtokkensi.
ONeKTPOHHOE CTPOEHME MONEKy bl 6eH30na, NPaBnno XKKeNs 1 MOHATUE apOMaTUYHOCTH.
"omonorun 6eH3ona, nx N3oMepust 1 HoMeHknaTypa. ICTOYHMKM apoMaTnyecKux yrneson0p0L0B:
KaMeHHOyronbHas cmona, nnatOOpPMUHT yrnesoaoponos Hedptn. CBoincTBa apeHoB Kak
HEHacCbIWEeHHbIX COeOVUHEHWUI: peakumn NpucoeanHeHns Bogopoaa 1 rafioreHoB, 030HOMMUS.
Peakuusi anekTpohunbHOro 3amelleHns B 6eH30/1bHOM KONbLE U ee MexaHn3M: obpasoBaHue *- 1 *-
KOMMNAEKCOB apeHa C anekTPounIoM. INeKTPpoguibHOE ranoreHnpoBaHmne, HUTPOBaHWE,
CynbhmnpoBaHne, ankmnmpoBaHne n aunnmpoBaHme. SNeKTPOHOLOHOPHbIE U
9NEKTPOHOAKLENTOPHbIE 3aMECTUTENN, UX OPUEHTMPYIOLWEE BANSHME Ha anekTpodomn. OkucneHne
apomartumnyeckumx yrnesogoponos. MlonotnposunHsl. KaHueporeHHble apoMaTnyeckume yrnesonopopl.

npakTnyeckoe 3aHsitne (4 4aca(os)):

BeHzon n ero romonoru, n3oMepusi, HomeHknatypa. CoBpeMeHHble NpeacTaBneHnst 06 3n1eKTPOHHOM
cTpoeHnn beHsona. ApoMaTnyYHOCTb, ee NpuaHaku. MNpaenno Xtokkens. Peakuun apoMaTtnyeckoro
3NeKTPOGUNbHOro 3amelleHus. Mpasuna opueHTaunn. Peakumm paamnkanbHOro 3amMeLeHmns 1
npucoennHeHusl. AnKunbeH3onsbl.

Tema 6. Cnuptbl, FanoreHyrnesonopoabi
JNeKLMoHHoe 3aHsiTne (2 4aca(oB)):

CnupTbl HomeHknatypa v nsomepus. [NepsnyHbie, BTOPUYHbIE, TPETUY-Hble cnupTbl. CTpoeHue 1
accoumauns cnupTos. [lonyyeHne cnupToB rugparaumen ankeHos, rmaponM3om ranoreHankaHos,
BOCCTaHOBNEHNEM KapOOHUNbHbBIX COeANHEHNIA, No peakuun 'puHbsipa. KncnotHele cBocTBa
cnupTtoB. ObpasoBaHune Npo-CTbix 3PUPOB. BHyTprMonekynspHas gerngpartaums. CnmpTbl B
peakumsx okucneHus. [pyxaToMHble cnvpTbl (ravkonun). MNo-nyyeHme n 0Cob6EeHHOCTM XMMUYECKOTO
noseneHus. TpexatoMHble cnnpTbl. [ NnuepuH, ero ceoinctea. [anoreHyrnesonoponbl
Knaccudpumkauns, HomeHknatypa n nsomepus. CuHTE3 ranore-HankaHoB U3 ankaHoB, ankeHos,
allkKMHOB, CNNPTOB. XUMNYe-Ckne CBOMCTBA. Peakumnm oTwenneHns rasoreHosogopoaa u nx
HanpasneHHocTb. O6pasoBaHNe MeTaNNO0PraHNYECKNX COEON-HEHWIA B peakLUn CO WEeOYHbIMU
mMeTtannamu, marHuem (peak-tus ['puHbsapa). Peakums Biopua.

npaktnyeckoe 3aHsitne (4 4aca(os)):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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OJnHoaTOMHbIE HacbIWeHHbIe cnnpThl. 3oMepuns, knaccudmkaums, HoMeHknaTtypa. Metoapl
CuHTEe3a. XnMmnyeckume ceorncrtea.MHoroaTtoMHble cnupTbl.HenpenenbHble cnvpTbl. [pocTblie agpups.
®deHonbl. [MoHsATMEe 0 MHOroaTtoMHbIX oeHonax.

Tema 7. OkcocoenvHeHuUsi
NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

OxkcocoeaunHeHns Nsomepusa n HomeHknatypa. [onydyeHne anboerngos U KETOHOB U3 aIKEHOB,
remM-4uranoreHonpon3BOAHbIX, OKUCNEHeM cnup-ToB. CTpoeHne n 0COOEHHOCTY LBONHON CBA3N
C=0. Xvmunye-ckme CBOMCTBA anbaerngos U KeToHoB. ['mapnposaHne. Peak-Lmmn npucoeamHeHns
HyKNeodmnoB K KapOOHUNBHOW rpynne: CNMPTOB, MMAPOCYNb(NTA HATPUS, CUHUNBHOW KUCNOTbI 1
Mar-HUMopraHn4eckux coegmHeHnn. Peakuum KkoHgeHcauum ¢ aMn-Hamm (MMUHBbI),
rMMAOPOKCUNAMUHOM (OKCUMBbI), rMapasvHOM (rMApasoHbl), peHnnrnapasnHoM (peHnrnapasoHbl).
Okucne-Hue anboernaos v KEeTOHOB (npasuno Nonosa).

npaktnyeckoe 3aHsitne (4 4aca(os)):

OkcocoenmHeHus. Knaccudpmkaums n HomeHknaTypa. SneKTpoHHOE CTPOeHWE KapboHUNbHON
rpynnbl, pacnpeneneHne anekTPOHHOM NAOTHOCTM B Hel. Cnocobbl 0bpas3oBaHns KApPOOHUNBHOW
rpynnbl. XuMnyeckne cBoncTea. Peakumm HykneomnbHOro npucoeanHeHmns. Baanmonencrene ¢
reTepoatoMHbIMU Hykneodgounamu. Peakumm ¢ C-Hykneodgounamu. Keto-eHonbHas TaytoMepus u
CBSI3aHHbIE C HEW CBOMCTBA KAPOOHUNBbHBIX COeAMHEHNIA. Peakunm OKMCNEHNS U BOCCTAHOBNEHMS
anbaernaoB 1 KeTOHOB. Peakumm anekTponnbHOro 3aMeLLeHns B apoMaTUieCckux anbaernnax um
KeToHax.

Tema 8. Kap6oHOBble KUC/OTbI
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

KapboHosble kncnotbl Knaccudpukaums kapboHOBbIX KUCNOT MO OCHOBHOCTW, HACHI-LWEHHOCTH,
Hann4unio Apyrux PyHKUMOHasbHbIX rpynmn. ['OMo-nornyeckuin pan npeaenbHbiX 04HOOCHOBHbIX
KapBOHOBbLIX KM-CNOT, UX M30MepUs 1 HoMeHkNaTypa. [MonydeHne kapbOHOBbLIX KUCIOT OKMUCNIEHNEM
CNUPTOB, anbAerMaos, Y4epes MarHnopra-HMYeckme coemHeHns, rmaponM3omM yHKLUMOHANbHbIX
NpPon3-BOAHbIX KAPOOHOBLIX KCNOT. CTpoeHue KapboKCubHON rpyn-nbl 1 Kapbokcunar- noHa.
dyHKUMOHaNbHbIE NPOVN3BOAHbIE KAPOOHOBLIX KUCNOT: ranoreHaHrnapuabl, aHrnapuabl, CNoX-Hble
3mpbl, HUTPWAbI 1 amnabl. X B3anMonpeBpaLleHns n cnocobHOCTb K auunmposaHuio. MprupoaHbie
COEVHEHUS - PYHKLIMOHANbHbIE MPON3BOAHbIE KAPOOHOBLIX KUCNOT: BOCKW, NMNNAbI, KOMMIOHEHTbI
agoupHbIx Macen. [ukapboHoBble kucno-Tol. LlaBenesas, ManoHoBas, sHTapHas 1 rnytaposas
kncnotbl. OCOBEHHOCTM XMMUYECKOr0 NOBEeAEHNS AMKAPOOHOBbIX KMCMOT.

npakTtnyeckoe 3aHsitne (4 4aca(os)):

KapboHoBble KCNOTbI 1 MX MPOU3BOOHbIE: Knaccudmkaums n HomeHknatypa. MNpupoaHsie
NCTOYHMKM KapboHOBbLIX KCNoT. MeToapbl nonyyeHus. duanyeckne cBoncTea KapboHOBbLIX KACNOT.
Xumnyeckme ceoiicta. KUCNOTHOCTb, €€ CBSI3b C 3NIEKTPOHHBIM CTPOEHNEM KapOOHOBbIX KMCNOT U
NX aHMOHOB. Mpon3BoaHbIE KAPOOHOBbIX KMCNOT: COMK, COXHbIE 3¢pMpPbl, FranoreHaHrnapuabl,
aHrnapuabl, amuabl, HUTPUNbL. VX xummnyeckme ceorictea 1 B3aumonpespalleHuns. ukapboHoBble
Kncnotbl. HenpeaenbHble MOHOKapOOHOBbIE KNCNOThl. HenpeaenbHble AmkapboHOBbIE KACNOTHI.

Tema 9. AMUHbI
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

AmuHbl Knaccndgoukaums aMmHoB, 0COBEHHOCTY MX N30OMEPUM U HO-MeHKnaTtypa. lonyyeHne aMMHOB:
N3 ranoreHankaHoB, BOCCTAHOBNEHNEM HUTPOCOEANHEHMNA, OKCMMOB, aMU0B U HATPUIOB
KapbOHOBbIX KMCNOT. Peakuumn aMMHOB: ankunupoBaHmne, aunnmpoBaHne. OTHOWEHNE NEPBUYHBIX,
BTOPWUYHbIX U TPETUYHBIX aMUHOB K OKMUCNIEHWIO, AEACTBMIO a30TUCTOM KMCNOTbI. YeTBEP-TUYHbIE
aMMOHVEBbIE OCHOBAHUS U NX COMK

npakTtnyeckoe 3aHsitne (4 4aca(os)):

Knaccudgoukaums aMmHoB, 0COOEHHOCTM UX N30MEPUM U HOMeHKNaTypa.llony4yeHne aM1HOB.
Peakunun aMnHOB: ankmnMpoBaHue, aunnmpoBaHme. YeTBepTnyYHbIE aMMOHNEBbLIE OCHOBAHNS 1 UX
conu

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITe/IbHOM paboTbl AUCLUMINHBI (MOLYNISA)
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Buabl
N Paanen Cemecto| HeAeNs | camocTosirensHoi TpyaoeMkocTh ;?‘%“:::L:‘::;Eﬁg;
AducumnnnnHbl pcemecha paboTbl (B wacax) a60ThI
CTYLEHTOB P
noaroToBka K
5.Tema 5. ApeHbi 2 5  [KOHTPONbHOIA 12 KggcT)[T)ganaﬂ
paboTte p
NnoaroToBka K
Tema 8. KapboHoBble OAroroska KoHTponbHas
8. KUCTIOThI 2 8 KOHTPObHOM 12 26074
paboTte p
NToro 24

5. O6pa3oBarenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

YcBOEHME TEOPETUHECKMX 3HAHWI TpebyeT NoceleHns Nekumin, cCaMoCTOSTENbHOM paboTbl ¢
y4ebHMKOM, NOArOTOBKM K CEMUHAPCKMM 3aHSATUSIM U PEryNsipHO NPOBEepPSIeTCS Ha KOHTPONbHbIX
TOYKaX PENTMHIOBOW CUCTEMbI N 3a4eTax. OTaenbHblE TEMbI TEOPETUYECKOrO Kypca
npopabaTbiBalOTCS CTyAEHTaM/ CaMOCTOSITE/IbHO B COOTBETCTBUM C MNAHOM CAMOCTOATENbHOM
pPaboTbl 1 KOHKPETHLIMM 3a4aHNSIMM NPENoAaBaTeNs C y4eTOM MHAMBUOYaNbHbIX 0CODEHHOCTEN
CTyLOEHTOB.

6. OueHOYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCTH, NPOMEXYTOYHOMN
aTTecTauum rno UToram OCBOEHUS OUCLIMIMIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITeNIbHOW paboTbl CTYAEHTOB

Tema 1. Teopusa CTPOEHUA OpraHUYeCcCKMX coe gUHEHNN
Tema 2. AnkaHbl

Tema 3. AnkeHbl

Tema 4. AnKkagueHbl U ankuHbl

Tema 5. ApeHbl

KoHTponbHas paboTta , NpMMepHble BONPOCHI:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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1. HanmwwuTe cTpykTypHblEe (0OPMynbl BCEX BO3MOXHbIX M30MepoB ByTaHa, NeHTaHa 1 rekcaHa.
HasoBuTe nx No paunoHanbHOW 1 CUCTEMATUYECKON HoMeHKnaType. 2. [NonyduTe no peakuumn Bropua
cnepnyolme yrnesonopoapl: a) H-okTaH, 6) 3,4-oumetunrekcaH. Hanuwute ypaBHeHUs peakumii. 3.
Hanvwute ypaBHeHUsI peakumnii npucoeamHeHnst 6poMoBOAOPOAA K CNEOYOWMM HENpeaenbHbIM
yrneeomopogam: a) nporieH, 6) 2-metunbyteH-2. Kak byaeTt npotekatb NnpucoeanHeHne B
NPUCYTCTBUM Nepekncu sogopona? 4. Hanmwure cxemy nepexona ot 3-MetTunneHTeHa-1 K
3-MeTunneHteHy-2. 5. Mony4nte ankmH ns 1,2-onbpom-4-meTnnneHTaHa. 6. Hanuwute Bce
BO3MOXHbIE NPOAYKThI peakuuun xnopuposaHus B npucytctemm AlICI3 cnenyrowmx BewecTs: a)
Tonyon, 6) HUTpobeH3on. 7. Hanmwute CTPyKTypHblE (OOPMYNbl CReayowwnX yrneBoaopoA0B: a)
4-meTnnrenTtaH, 6) 3-aTunokTaH, B) 2,2,3-1puMetundyTaH 8. Kakme yrnesogoponbl obpasytoTtcs npu
LEeACTBMN METANNNYECKUM HATPMEM HA CMECH CNeayoLWMX ranoreHankaHoB: 6POMUCTbIA BTOP-6yTun n
6poMunCTbIN n3onponun. Hanuwunte ypaBHEHUS peakunii 1 Ha30BUTE MONyYEHHbIE yrneBoaopoabl. 9.
Hanvwute ypaBHeHUsI peakumnii npucoeamHeHnst 6poMoBOAOPOAA K CNEOYOWMM HEMpeaenbHbIM
yrneesomopogam: a) 2-nsonponunneHteH-1, 6) 3-tpetbyTnnrekceH-2. Kak bynet nporekaTtb
npucoeauHeHne B NPUCYTCTBUM Nepekmcy Bogopoaa? 10. Hanmwmnte cxemy nepexoga ot
3-meTnnneHTeHa-1 K 3-metunneHTeHy-2. 11. Mony4ute ankuH ns 2,2-gubpomneHtana. 12. Hannwute
BCE BO3MOXHbIE€ NPOAYKTbl peakLn XNopupoBaHNS B NPUCYTCTBMX KNCNOTbI Jlblonca crnenyowmx
BewwecTB: a) xnopbeHaon, 6) aHnnmH. 13. Kakne yrnesonopoabl 06pasytoTcs npu AeicTBIM
MeTaN/IN4eckM HaTPMEM Ha CMECHb CneaylowWmx ranoreHankaHoB: 2-noaneHTaH n noaucTbin
n300yTUN. Hanmwute ypaBHEHUs peakuuii 1 Ha30BUTE NoNyYeHHble yrnesoaopoabl. 14. Kakne
CNNPTbl MOXHO MONY4YnTb B pe3ynbTarte ruapartaunmn cneayowmx HenpeaenbHbiX yrieso40p0noB: a)
byTeH-2, 6) 2-MeTunNponeH. Hanuwute ypaBHeHUs peakuuii 1 gante HasBaHWS NONY4YEHHbIM
cnuptam. 15. Hanmwute cxemy nepexona ot 3-MeTunneHteHa-1 Kk 3-metunneHTeHy-2. 16. MNonyyute
ankuHbl 13 2,2-amxnop-3,3-aumetundytaHa. 17. Hanuwnte Bce BO3MOXHbIE MPOAYKTbl peakuum
XNOPUPOBAHNS B MPUCYTCTBMMN KNCNOTbI Jlblonca cnenytowmx BewecTs: a) doeHon, 6) 6eH3oliHas
Kucnora.

Tema 6. Cnuptbl, FanoreHyrnesopoponbi
Tema 7. OKcocoenuHeHus

Tema 8. Kap6oHoBble KUCNOTbI
KoHTponbHas pabota , npuMepHble BONPOCHI:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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1. [1Ba n30MepHbIX aMnnoBbIx cnvpTta nog aenctesmem PCI5 0bpasytoT ranonanponssoaHble,
LErnapoxnopupoBaHme KoTopbiX AaeT OAUH 1 TOT Xe ankeH: 2-MeTunbyTeH-2. Hanuwwnte
CTPYKTYPHbIE COOPMY/bl UCXOAHbIX CNNPTOB. 2. Kakoe CTpoeHue nmeet yrnesogopon coctasa C5H10,
€CNN N3BECTHO, 4TO NPW KaTaNMTUYECKOM MMAPUPOBaHM ero nonyyaetcs 2-metunbyTaH, a npu
B3anmogericteum ¢ HCI - BewecTBo, KOTOpOE, rMaponmM3yschb, NpespallaeTcs B CAnpT, Npu
okmncneHmmn cnmpTa obpasyeTcs KeToH. 3. MNpu NOMOLWM Kakux peakLmii 1 B KaKnX YyCNOBUSIX MOXHO
OCYLWECTBUTb Creaytolee npespalleHune: aueToH — 2,3-aumMetmunbytanon-2? Hanvwmure ypaBHeHuUs!
peakuwnii. 4. [1Ba M30MepHbIX amMmnoBbix cnupTa non neinctenem PCI5 obpasytot
ranomanpov3BoaHble, AEMMOPOXNTOPMPOBAHME KOTOPbLIX AAET OAMNH U TOT Xe ankeH: 2-MeTunbyTeH-2.
HanuwwuTe cTpykTypHbIE OOPMyIbl NCX0AHbIX cnmpToB. 5. KetoH C5H100 B pesynbTtate peakuum ¢
STUNMarHMnbpPOMMOOM M NocnenytowWer gernapartaumm nony4eHHoro kapbuHona (1) npespatwaeTcs B
ankeH (2), KoTopbI NPy 030HONM3E AaeT AUATUKETOH 1 aTaHanb. Onpenennte CTPyKTypbl
coeguHeHun (1) n (2). 6. MNpun NomoLwwm Kakmx peakuunin n B Kaknux yCnoBUSIX MOXHO OCYLLECTBUTb
cnenylouiee npespalleHme: aueToH — anunaonponunosbii agoump 7. CoeamHeHme coctasa C6H100
B3aVMOLENCTBYET C LUMAHNCTbIM BOOOPOAOM, STUNEHITIMKONEM, TMMAPOKCUIAMUHOM 1
doeHunrnapasviHoM; Npn BOCCTAHOBNEHUM OaeT 3-MeTUNNEeHTaHoN-2; B WeNoYHON cpene
KOHIEeHcupyeTcs caMo ¢ coboit, obpasyeT noaodoopM Npu B3anMoAeRCTBAM C NOAOM B LENOYHOWA
cpene. Hannwure CTPyKTYpHYIO oOpMyny 3TOro COeAIMHEHWS U YPaBHEHNS NMepedYnCneHHblX peakumnii.
8. Hanuwwute ypaBHeHNs peakunii 1 Ha30BUTE BCE OpraHMYecKmne NpoaykTbl, obpasyowmecs npu
B3anMoaencTeun 6eH3nNn3obyTUnKeToHa co cneayowmnmm peareHtamu:; a) KMnO4,H+, HarpeeaHune
6) H2, Pd, 1 atm., 30 ?C B) LiAIH4 r) C2H5MgBr, 3atem H20 n) CN-, H+; €) ruapokcmnnammH; x)
aTuneHrnukonb 3) HarpeeaHme ¢ KOH. 9. INpu okmcneHnn nepmaHraHaToM Kanus aTUneHoBOro
yrneesomopoaa coctasa C8H16 obpasyetcs BewecTso coctasa C4H80, He patowee peakumm
cepebpsiHOro 3epkana, Ho pearmpyrouee ¢ LMaHUCTbiM BOAOPOLOM U OEHUATNAPa3NHOM.
Okucnenne C4HBO cunbHbIMM OKUCANTENSAMM MPUBOAMT K CMECU YKCYCHOW 1 MPOMNMOHOBOW KUCNOT,
CO2 n H20. Kakyto CTpYKTYpHYIO 0OpMyny UMeeT yrnesofopoL? Hanmwmnte Bce peakumm um
HazosuTe Bce coeagnHeHus. 10. MNonydyute 2,3,5-TpumMeTunrekceH-4-on-3, CXo45 U3 aLeToHa 1
HeopraHun4eckunx peaktmeos. 11. Kakne yrnesoooponbl 06pasytoTcst npu OeicTBUM METaNIM4eckoro
HaTPWUs HA CMEeCcb 2-MoaneHTaHa v nogucToro n3obytuna. Hanuwmnte ypaBHeHNs peakumii n
Ha30BMTE NonyyYeHHble yrnesogopoabl. 12. MpoaykTt okmcneHns coeanHeHns C5H120 nmeet coctas
C5H100, pearvpyeTt ¢ heHMArmapasmHoM 1 gaeT NoNoOXNUTENbHYIO NOA0OPMHYI0 peakumio.
McxonHoe Bewectso C5H120 MOXHO Takxe aermapartmpoBaTb CEPHON KMCNOTON 40 yrnesonopona
C5H10, KoTOpbI NPU OKUCNEHWM B KQ4eCTBE OOHOr0 U3 NPOOYKTOB OKMCNEeHUs aaet auetoH. Kakoso
CTPOEHMe 3TOro coeanHeHma? HanuwuTe Bce peakuum n Ha3oBuTe Bce coeauHeHns. 13. Hapucyiite
doopMynbl Xeyopca onst ykasaHHbIX coeamHeHuit: a) 3,6-au-O-metnn-a-D-ppykTodypaHosa; 6)
4-O-(B-D-rntokonupaHosunn)-L-rnokonnpanoaa; B) a-L-rniokogypaHoamn-a-L-raokonupaHo3na. 14.
HanuwwnTte ypaBHeHns peakunin D-opykTO3bl CO CneayowmMm CoeAnHEHNSIMU: a) BOOOPOOOM B
NPUCYTCTBMM HUKENEBOr0 Katannaartopa; 6) CUHUAbHOW KUCNOTOM; B) rTMAPOKCUNAMUHOM; ) N3ObITKOM
ooMeTaHa B WeNoYHOoN cpeae; o) heHnnrnapasnHom (M3bbitok). [aite Ha3BaHWUS NONYYEHHbIM
BewecTBaM. 15. OnpenennTe CTpoeHne aucaxapuaa, KOTopblil Nocne ncyepnbiBaowero
METUNNPOBAHUA U NOCNeayloWwero ruaponnsa npoaykTa MeTUIMpPoBaHNs NpespawaeTcs B CMECb
2,3,4,6-tetpa-O-meTun-a-D-rntokonnpaHossl u 1,3,4,6-tetpa-O-meTtun-B-D-dppykTodypaHosbi.
Hanvwute popmyny ancaxapuia v ypaBHEHUS YyrOMAHYTbIX peakLunii.

Tema 9. AMUHbBI

Tema . UTorosas doopma KOHTpons

[MprMepHble BOMPOCHI K 3K3aMeHy:
bunet @ 1
Xummnyeckas CBs3b B OpraHN4eckux coeAnHEHUSIX.

Bunet @ 2

["oMonoruyeckunin psag ankaHoB: CTPOEHME, N30MEPUS, HOMEHKNATypa, METo4bl MONy4YeHNs 1
XMMU4Yeckmne CBOMNCTBA.

Buner @ 3

"loMonoruyecknin pAaL0 ankeHoB: CTpoeHne, N30OMepUA, HOMeHKnatypa, METOAbl NMOJTyHEeHUA U
XUMmyeckune CBOMNCTBa.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Bunetr ¢ 4

["lomMonormnyecknin psn ankMHOB: CTPOEHUE, N30OMEPUS, HOMEHKNATypa, METOAbI MONY4YEHNS U
XMMU4yeckme cBonCcTBa.

Bunetr @ 5

["oMonoruyeckunin psag ankagueHoB: CTPOEHUE, U30OMEPUS, HOMEHKNATYpa, METOAbI NONYYEHUS U
XNMMNYecKne CBOMCTBA.

Bunet @ 6

Linknnyeckne yrnesogoposbl: CTPOEHME, MU30OMEPUS, HOMEHKNATYpa, METOAbI MONYYEHUS U
XUMU4eckme cBoMCTBA.

Bunetr @ 7

Apomartunyeckue yrneBogopoabl: CTPOEHNE, NU3OMEPUS, HOMEHKATYPaA U XMMUYECKNE CBONCTBA.

Bunet @ 8

[MpenenbHble ranoreHNPoM3BOOHbIE: CTPOEHNE, N30OMEPUS, HOMEHKATypa, MeToObl MONyYEHUs 1
XUMU4YeckKkme CBOMNCTBA.

Bunetr ¢ 9

HenpepnenbHble ranoreHnpon3BogHbIe: CTPOEHNE, U30MEPUS, HOMEHKNATypa, METO bl NONYYEHUS U
XUMU4eckmne cBoNCTBA.

BuneTt @ 10

OpOHoaTOMHbIE HACbIWEHHbIE CMMPTbI: CTPOEHNE, N30OMEPUS, HOMEHKNATypa, MeToabl NONyYeHUs 1
XUMU4YeckKkmne CBOMNCTBA.

Bunetr & 11

deHonbl: CTPOEHUE, N30OMEPUS, HOMEHKNATypa, METOAbI MONYYEHMS U XMMUYECKNE CBOMCTBA.

Bunetr @ 12

MpenenbHble MOHOKAPOOHWNbHbLIE COEANHEHUS: CTPOEHME, N30MEPUsl, HOMEHKNAaTypa, MeToabl
Nony4eHns N XmMMnyeckme CBonCTBa.

bunetr @ 14

HenpenenbHble kKapboHMNbHbIE COEAMHEHNS: CTPOEHNE, N30MEPUS, HOMEHKNATypa, MeToabl
Nony4eHnsa N XMMU4Yeckmne CBONCTBA.

Bunet @ 15

ONEeKTPOHHbIE 3PAEKTbI B OPraHNyYeCcKOm XMMmm

7.1. OcHoBHas nuTeparypa:

1. 'OpraHunyeckas xmmms [9neKTpOoHHbIA pecypc] : y4ebHuk / H. A. TiokaBkuHa 1 op.; nog pen. H. A.
TiokaBkuHown. - M. : T'OOTAP-Menna, 2015." -
http://www.studmedlib.ru/book/ISBN9785970432921.html

2. BroopraHnyeckas xuMns: pyKoBoACTBO K MPAKTUYECKMM 3aHATUAM [ONEKTPOHHbBIV pecypc] :
yuyebHoe nocobue / Moga pen. H.A. TrokaekuHoi - M. : TOOTAP-Meana, 2013. -
http://www.studmedlib.ru/book/ISBN9785970426258.html

3. WepbuHa A. 3. OpraHnyeckas xummst. OCHOBHOI Kypc: Y4ebHMK [OnekTpoHHbI pecypc]. / A.9.
LLlepbuvHa, J1.I'. Matyceswuy; Moa pen. A.9. WepbuHebl. - M.: HALL MH®PA-M; MH.: Ho. 3HaHue,
2013. - 808 c. - (Boicwee obpazosaHue: bakanaspwat). Pexum poctyna:
http://znanium.com/bookread2.php?book=415732

7.2. JlononHuTenbHasa nuteparypa:

1. BroopraHnyeckas xumus [SnekTpoHHbIN pecypc] : y4eb. nocobue / non pes. H. A. TiokaBkMHOW -
M. : TOOTAP-Megua, 2015. - http://www.studmedlib.ru/book/ISBN9785970431894.html

PernctpaunoHHbin Homep 674918 5AE
CrtpaHnua 11 n3 14. 111 yHlf[

S OEMALIGH

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY



Mporpamma omcuunnmHbl "OpraHnyeckas xmmus"; 28.03.01 HaHOTEXHONOrMmM 1 MUKPOCUCTEMHAS TEXHWKA; OOLEHT, K.H. Bypunos B.A. |
DOLEHT, K.H. (BoueHT) Kasbimosa M.A.

2. brnoopraHnyeckas xMMus: pykoBoACTBO K NPaKTUYECKUM 3aHATUSAM [DNEeKTPOHHbIV pecypc] / nog,
pen. H.A. TiokasknHoli - M. : TOOTAP-Megua, 2014. -
http://www.studmedlib.ru/book/ISBN9785970428214.html

3. BroopraHunyeckas xumns [OnekTpoHHbIN pecypc] : y4ebHuk / H. A. TiokaekuHa, tO. . Baykos, C.
3. BypabsH. - M. : T'9OTAP-Megnna, 2015. -
http://www.studmedlib.ru/book/ISBN9785970431887.html

7.3. UHTepHeT-pecypcChbl:

Bcepoccuinckuin canT, NOCBAWEHHbIA XuMuK - http://www.xumuk.ru/

3a[a4u no opaHunyeckon xmummm - http://zadachi-po-khimii.ru

nabopaTtopHbIe acnekTbl OpraHnyYeckor xuMmm - http://orgchemlab.com/

MexoyHapoHbI nopTan, NOCBSALWEHHbIA OpraHn4eckon xmmun - http://www.organic-chemistry.org/

Caiit, NOCBAWEHHbIA TEOPETUYECKMM U NPAKTUYECKUM acrnekTam OpraHn4yeCckKom XMMmnm -
http://orgchem.ru/

8. MarepumanbHo-TexHU4YecKoe obecrneyeHme oUCLUNAUHbI(MOAYNSA)

OcBoeHMe ONCUMNANHDI "Opran-leCKaﬂ XMMna" npegnonaraeT UCMNonb3oBaHWe cneayoLero
MatepunanbHO-TeXHN4YeCKOoro obecneyeHuns:

MynbTumMeguiiHas ayantopus, BMECTUMOCTbIO bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOMT U3 UHTErpUPOBAHHBIX NHXEHEPHbIX CUCTEM C €OUHON CUCTEMON ynpaBs/ieHns, OCHaLWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboi Buaeo n ayamno
NHpopMauun, Nony4eHNs 1 nepenadn dNeKTPOHHbIX JOKYMEHTOB. TNoBas KoMnnekraums
My/NbTUMELVIHON ayanuTOpUM COCTOUT U3: MyNbTUMEONAHOrO NPOeKTopa, aBTOMaTU3NPOBAHHOIO
NPOEKLIMOHHOr0 9KpaHa, akyCTUYeCKON CUCTEMBI, a TAKXEe MHTEPaKTMBHONW TpMbyHbI Npenoaasartens,
BK/IOHAIOLWEN Tay-CKPUH MOHUTOP C AnaroHanblo He MeHee 22 [0MOB, NePCOHaNbHbIA KOMMbIOTEP
(c TexHn4ecknmmn xapaktepuctmkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOOOH, 6ecnpoBofHOM MUKPOMOH, 610K ynpaBneHus 060pynoBaHNeEM, UHTEPGECHI
noakntouermns: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaasaTtens SBnseTCcs Kno4eBbiM
9NEMEHTOM yNpaBneHns, 06 bEANHSIOWNM BCE YCTPONCTBA B €ONHYI0 CUCTEMY, U CIYXUT
NONMHOLEHHbIM paboymm mecToM npenogasatens. lNpenogasartens MMEET BO3MOXHOCTb NIErKO
ynpaeBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET MPOBOANTL NEKLMMW, MPAKTUYECKUE
3aHATMA, Npe3eHTaunn, BebrHapbl, KOHPEPEHLNM U OpyrMe BUObl ayAUTOPHON Harpy3Ku
obyyarowwmxcs B yA0OHON 1 OOCTYMHOW ANS HAX POPME C NMPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPeACTB 0Oy4eHMs, B TOM YMCNE C MCMONb30BaHMEM B Npouecce 0byyeHns Bcex
KopropaTtusHbIX pecypcoB. MynbTuMeouinHas ayamtopust Takxke OCHaleHa WMPOKOMOIOCHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3MOHHOE NPOrpaMmMHoe obecneyeHue.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HANIMYUN B
3NeKTPOHHO-6nbnnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpenoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT NnponsseneHnst KpynHENWnX POCCUNCKNX YYEHBIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartener BeayLwmx By30B CTpaHbl, BbICOKOKBANMGULMPOBAHHbIX
CrneunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPoBaH C y4ETOM BCEX
N3MEHEHW 0BpasoBaTeNbHbIX CTaHAAPTOB M BKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraumm, SHUUKNONEaNn, CAOBapU U CPaBOYHNKN,
3aKkoHO4AaTeNbHO-HOPMATMBHbIE JOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nsgatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteetcTBYET
BceM TpeboBaHMsaM penepanbHbIX rocyaapCTBEHHbIX 0O6pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMoTeYHol cucteme "KoHcynbTaHT cTyaeHTa" , OCTYN K KOTOPOI NpeaocTasneH
CTyoeHTaM. dnekTpoHHas bubnuoteyHas cuctema "KoHcynbTaHT cTyaeHTa" npenocTaBnsieT
MONTHOTEKCTOBbIN AOCTYMN K COBPEMEHHON y4ebHOI NMTepaTtype no OCHOBHLIM AMCLMNINHAM,
N3y4yaeMbiM B MEOMLUMNHCKUX By3ax (MpeacTaBfieHbl N3aaHns Kak YucTo MeguumHCKOro npoduns, Tak
1 NO eCTECTBEHHbIM, TOYHbIM M 06WeCTBEHHbIM HaykaM). 9BC npenocTaBnsiet By3y Hanbonee nomHble
KOMMAeKTbl HEOBX0AMMO NNTEPaTypPbl B COOTBETCTBUN C TPEOOBAHMSIMI rOCYLAPCTBEHHbIX
obpazoBaTefibHbIX CTAHAAPTOB C COONOAEHNEM aBTOPCKMX M CMEXHbIX NPas.

OducumnnuHa He Tpe6yeT cneunanbHOro MmatepumanbHoO-TeEXHN4YeCKoro obecneyeHus.

Mporpamma coctaeneHa B cootBeTcTBum ¢ TpeboBaHnsmmn ®rOC BIMO n yyebHbIM nnaHoM no
HanpasneHuio 28.03.01 "HaHoTexHonornm n MMKPOCUCTEMHAs TexHMKa" 1 NPouNio NOAroTOBKU He
npeaycMOTPEHO .
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