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1. leap u 3aga9u AU CIUILTHHBI

eabro n3ydyeHUs: AUCHMUIUIMHBI «OpraHuyeckas XUMUs SBJISIETCS OBJIAJACHUE
HaBbIKAMU MPUMEHEHHUS TEOPETUUECKUX 3aKOHOMEPHOCTEN K PEIICHUIO MPAKTUYECKUX
3aJ1a4 XMMUYECKOM TEXHOJIOTHH.

3agayaMu TUCHUILIMHBI SBJISIOTCS:

— M3YyYEHUE OCHOBHBIX MPEACTABICHUNA O CTPOCHUM OPraHMYECKUX BEIIECTB,
MPUPOJEC XMMHUYECKOW CBSI3U B PA3JIMUYHBIX KJIACCaX OPTaHUYECKUX COCIWHEHUN IS
MOHUMAaHUS CBOMCTB MAaT€pPUAJIOB M  MEXaHW3Ma XHMHUYECKHUX  IPOLIECCOB
NPUMEHUTENIBHO K PEIICHUIO 33]1a4 XUMUYECKOM TEXHOJIOTHH;

— PacCMOTPEHUE OCHOBHBIX MCTOYHHKOB OPTAaHUYECKUX BEIIECTB, METOJOB HX
BBIJICJICHUS M CIIOCOOOB CHHTE3a ISl PEIICHHS IMPaKTHYSCKUX 3a7ad B 00JacTH
XUMHYECKOM TEXHOJOTUM;

— TnpuoOpeTeHHe TMPAKTUYECKUX HABBIKOB IUIAHUPOBAHUS W MPOBEIACHUS
XUMUUYECKUX IKCIIEPUMEHTOB, 00Pa0OTKU UX PE3YIbTATOB, OIEHKH MOTPEIIHOCTH;

— TpUOOpETEeHHE HABBIKOB HCIIOJIL30BaHUS 3HAHUS CBOWCTB OPraHUYECKHUX
COCIMHCHU W MaTepUAJIOB HAa HUX OCHOBE JJIsi PEIICHUS HCCIEAOBATEIILCKUX U
MPUKIAHBIX 3a/ad MPOo(ECCHOHATBHON AESATETbHOCTH B OOJACTU XHUMHYECKOU
TEXHOJIOTHH.

2. MecTo IMCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHO MPOrpaMMbl

JluciurinHa OTHOCHTCS K o0s3aTeapbHOM YacTH bimoka 1  «JldCIUIIMHEL
(Momymu)». s u3ydeHus: Kypca TpeOyroTcsl 3HAHHUS, TMOJIYYEHHBIC CTYJICHTaMHU TPH
M3YYCHHUH TUCIUILINH: «O01mas 1 HeopraHudeckast Xumus», « Dusnkay.

[ToMuMO CaMOCTOATENBHOTO 3HAYCHUS, TUCHUIUIMHA MPEAINOJAracT BIIAJCHUE
npuéMaMu TEXHUKH O€30MacCHOCTH NPH CHUHTE3€¢ M HCIOJb30BAHUM OPTaHUYECKUX
COCMHEHUW, TPU MNPOXOXKICHUM TMPOU3BOJCTBCHHOM TMPAKTUKHA, a TAaKXKE B
MEPOTPUATHIX O OXPAHE OKPYKAIOLIEH CPEBI.

B cBoro ouepenb oHa siBisgercss 0a30BOM i JUCHUUIUIMH IO CHUHTE3y U
TEXHOJIOTUU BBICOKOMOJICKYJIIPHBIX COCIMHEHUN WM OUOJIOTUYECKH AKTHUBHBIX
COCMHEHUN, a TaKXe€ MpPU BbINOJHECHUA TEXHOJIOTHYECKOW YaCTH BBITYCKHOM
KBaJIM(DUKAITMOHHOM PabOTHI.

3. Il.ianupyemMble pe3yJbTaThl 00y4eHH s N0 AUCHUIIHHE

3.1 llnanupyemsble pe3yabTaThbl 00y4eHHs M0 AMCHMILINHE

KoMmnerenuusi, 3akpensienHas 3a qucuuminnoin B OXOII:

OIIK-1. CnocoGen aHanu3uMpoBaTh W HMHTEPIPETUPOBATH PE3YILTATH  XUMHYECKUX
HKCIEPUMEHTOB, HAOIIOJCHUN U U3MEPEHUI

NHaukaTopbl KOMIETEHIIUH, 3AKPeMJIEHHBIX 3a aucuuiuinaoi B OXOII:

NOIIK-1.1. Cucmemamusupyem u auaiusupyem pe3yiomamovl XUMUYECKUX
IKCNepUMenmos, Haba0eHUl, U3MepPeHUll, a MakKdice pe3yibmamol pacuemos C8oUCma
seujecms u Mamepuaios



NOIIK-1.2. [lpeoracaem unmepnpemayuio pe3yiomamos CcOOCMBEEHHbIX
IKCNEePUMEHMO8 U  pACYemHO-Mmeopemudeckux pabom ¢  UCHOTb308AHUEM
meopemuyeckux 0CHO8 MPAOUYUOHHBIX U HOBLIX PA30€108 XUMUU

IHoka3aTen oueHUBAHUS HHAUKATOPOB A0CTHKEHUS KOMIIETEHIUI

3HaTh:

33.1 CBolicTBa OCHOBHBIX KJIaCCOB OPIraHUYECKHX COCAMHEHUN: YTIEBOJOPOI0B
(ayIkaHOB,  AJKEHOB, aJKAJWEHOB, AJKWHOB, I[MKJIOAJIKAHOB, apPOMATUYECKHUX
COCMHEHUIl), TPOU3BOAHBIX YIVIEBOJAOPOAOB (TAJIOr€HIPOU3BOJIHBIX, CIUPTOB,
MPOCTHIX A(UPOB, aTbACTUIIOB, KETOHOB, KapOOHOBBIX KHCIJIOT, a30TCOACPIKAITUX
COEIMHEHUI ), TETEPOLIMKINYECKUE COCTMHEHUS,

Ymern:

V3.1. IIpoBoauTh TEOPETHUECKUE U DSKCIEPUMEHTAIbHBIE HCCIIECIOBAHUS
TEXHOJIOTUYECKHUX MTPOLIECCOB U MMPUPOIHBIX CPEL.

Komnerenuusi, 3axkpensienHas 3a qucuuminuoin B OXOII:

OIIK-2. CniocoOeH mpoBOAUTEL ¢ COOJIIOJICHUEM HOPM TEXHHKH O€30MacHOCTH
XUMUYECKUN SKCIIEPUMEHT, BKJIIOUAsi CHHTE3, aHAJIU3, U3yYeHUE CTPYKTYPhl U CBOMCTB
BEIIIECTB U MaT€pPUAJIOB, UCCIICIOBAHUE MPOLIECCOB C UX YYaCTHUEM.

NHaukaTopbl KOMIIETEHIIUH, 3aKPeIJIEHHBIX 3a aucuuiuinaoi B OXOII:

NOIIK-2.1. Pabomaem ¢ xumuueckumu 6ewjecmeamu ¢ coOI00eHUeM HOPM
MexHUuKy 6e30nacHocmu.

NOIIK-2.2. Ilposooum cummes ewecms u Mamepuaiod pazHou Npupoowvl ¢
UCNONIL308AHUEM UMEIOUUXCS MEMOOUK.

IHoka3zaTean oneHUBAHUS UHIUKATOPOB J0CTHKEHUSI KOMIIETEHIIH

3HaTh:

34.1. OCHOBHBIE HCTOYHUKH, OCHOBHBIC METOJbl TOJYYEHUS M CHUHTE3a
OpPraHUYECKUX COCITMHEHUMN.

YMmers:

V4.1. IlpenBuaerb CBOMCTBA OPraHMYECKUX BEIIECTB HA OCHOBE 3HAHMUS HX
CTPOEHHUS U PEaKIIMOHHOM CIIOCOOHOCTH;

V4.2. IIporao3upoBatb BO3MOXKHBIE PAlMOHAIBHBIE IYTH UX MOJYYECHUS.

Komnerenuusi, 3akpensiensas 3a gfucuumiannoi B OXOII:

OIIK-6. CnocobOeH mpencTaBisiTh pe3yibTaTbl CBOEM pabOThl B YCTHOM H
MUCbMEHHOW ()OpME B COOTBETCTBHM C HOPMaMHM U TpPaBWJIAMH, TPHUHSITHIMA B
MpoQeCCUOHATTEHOM COOOIIIECTRBE.

NHaukaTopbl KOMIETEHIU, 3aKpeNJIEHHBIX 3a aucuunianHoi B OXOII:

NOIIK-6.2. Ilpeocmasnsem un@opmayuio Xumu4eckoeco CcoO0epAHCAHUs C
yuemom mpe60o8anuil OubaUOCpaAPUYECKOU KYIbmypbl.

NOIIK-6.3. Ilpeocmasnsiem pe3yromamol pabomsl 8 8ude me3ucos 00K1a0a Ha
PYCCKOM U AH2IUUCKOM S3blKe 6 COOMBemcmeuu ¢ HOpMAaMu U HNpasuiamu,
NPUHAMBIMU 8 XUMUYECKOM coobujecmae.

IMoka3aTe/in OLleHNBAHUS UHIMKATOPOB JOCTHKEHUS] KOMIIeTEHIIUI

3HaTh:



35.1. Meroapl BBIIENCHUS, OYUCTKA W HUICHTU(DUKAIMA OPTaHUYECKUX
COCJIMHECHMU;

35.2. MeToasl npenapaTuBHONW OPraHUYE€CKON XUMUU;

35.3. OCHOBBI KAa4€CTBEHHOI'O M KOJMYECTBEHHOI'O aHaJIM3a OPraHUYECKHUX
COEIMHEHUM.

YMmers:

V5.1. OcyuiecTBisATh OYUCTKY W UJCHTU(PHUKAIMIO OCHOBHBIX OPraHHUYECKUX
BEIIIECTB B TAOOPATOPHBIX YCIOBUSIX.

¥5.2.  OcyuecTBisiTh CHUHTE3 OCHOBHBIX OpPraHMYECKHMX BEIIECTB B
1a00pPaTOPHBIX YCIOBUSIX.

3.2. TexHoJiornu, odecneuynBawinmue popMupoBaHue KOMIETEHINH
[IpoBeneHNEe JEKIMOHHBIX 3aHSATHH; BBIMOJTHEHHE Ja0OPaTOPHBIX pPadoT;
BBITIOJTHEHHUE MPAKTUIECKUX PaOOT; BBHITIOJHEHNE KypPCOBOM pabOThI; CAMOCTOSITEIIbHAS
paboTa 1Mo pyKOBOJCTBOM IMPETMOJaBATEIIS.

4. TpyaoeMKOCTb IMCHHUIIMHBI M BUIbI YUeOHOM PadoThI
Ta6nuna 1. Pacnipenenenue Tpy10€MKOCTH AUCITUILIMHBI IO BUJaM y4€OHOM paOOThI

Bun yue6HoiI paGoThl 3adeTHbIe AxafeMHYecKHe 9achl
eIMHUIIBI
O0mast TPy10eMKOCTh AUCHUTITHHBI 15 504
AyauTopHbIe 3aHATHS (BCEro) 330
B toM uuncie:
Jlexmun 120
[Ipaktuueckue 3anarus (113) 30
Jlaboparophsie pabotsl (JIP) 150
CamocrosiTeibHAasE  padora  00y4YarOUIUXCS 102+72(3K3)
(Bcero)
B toMm uncne:
Kypcosas padora (KP) 20
Kypcogoii mpoexT (KII) HE TIPETYCMOTPEH
PacueTtHo-rpadudeckue padOThI HE MPETyCMOTPEHBI
Jlpyrye Buibl CaMOCTOSATENEHON PabOTHI:
- MOATOTOBKA K JIAOOPATOPHBIM 3aHATHSIM 32
- IOJITOTOBKA K MPAKTHYCCKUM 3aHSITUSIM 10
Texyuuii KOHTPOJIb YCIIEBAEMOCTU U
HE MPEeyCMOTPEH
MMPOMEXKYTOUYHAs aTTecTanus (3a4er)
Texymuii KOHTPOJIb YCIIEBAEMOCTH H 40+72(>x3)
MIPOMEKYTOUHAS aTTECTAITHS (9K3aMECH)
IIpakTHyeckas NOAroTOBKA NPH peaju3anuu 0
JMCIUIJIMHBI (BCEro)




5. CTpykTypa u coaepxkaHue JTUCHUILTHHBI
5.1. CTpykTypa IMCHUTIHHBI

Ta6nuna 2. Moynu TUCIUILIIMHBI, TPYA0EMKOCTh B 4acaxX W BUbI Y4eOHOM paboThI

Ne | HaumeHnoBaHue Tpya-Tb Jlexkumnu IpakTny. Jlao. Cam.
MOIYJIsl 4achbl 3aHATHSA padoThI padora
3 cemecTp
1 | Beenenue. OcHOBHBIC 84 20 10 26 18+10(3x3)
TIOHSITHSL U ONPEICTICHUS
2 | YrneBomoposl 92 20 10 28 20+14(5k3)
3 | ®yHKUIMOHATBHEIE 76 20 10 21 13+12(3k3)
MPOU3BOIHEIC
YTIJIEBOJIOPOJIOB
Bceeo uacos 3a 3 252 60 30 75 51+36(5k3)
cemecmp
4 cemectp
4 | I'etepounkInuecKue 71 20 10 18 13+10(3k3)
COCIMHEHHS
5 | YrueBomabl 88 20 10 26 18+14(3x3)
6 | AMHHOKHCIIOTEI, 93 20 10 31 20+12(3k3)
HENTH/IbI ¥ TIPOTSHHBI
Bceeo vacos 3a 4 252 60 30 75 51+36(5k3)
cemecmp
Bcero Ha AUCHMILIMHY 504 60 60 150 102+72(3K3)

5.2. Conepskanue TUCUUIIMHBI

MOJYJIb 1 «BBenenue. OCHOBHbIE MOHATHS U ONPeaeJIeHU»

OCHOBHBIE TOHATHS, TEPMHHBI, TeOopun U  omnpeaeneHus. Ilpeamer
OpraHMYEeCKON XUMHH. 3HAUYE€HUE OpraHU4YecKOW XHUMUU B  (OPMUPOBAHUU
JMAJIEKTUKO-MaTepUAIIMCTUYECKOTO  MHUPOBO33peHMs. IlepcriekTuBbl pa3BUTHS U
OCHOBHBIE 33/1a41 ITPOMBIIUIEHHOCTH OPraHUYECKOT0 CUHTE3A.

OCHOBHBIE CBIPbEBBIE UCTOYHUKH MOJYYEHHS, METOAbl OYMCTKHU, BBIACICHUS U
UIAEHTU(UKAIIMN OPTraHUYECKUX COEIMHEHUM.

OO61re BONpOChl CTPOCHUSI OPraHUYECKUX COSAMHEHU.

Teopuss  cTpoeHuss ~ opraHudeckux  coeauHennit  A.M.  Byrtneposa.
Crepeoxumudeckast Teopus. THIBI CBA3el B OPraHUYECKHMX COEIMHEHHUSX. Sp°-, SP?- n
Sp-ruOpuan3anus. s- W P-CBA3U. XapaKTEPUCTUKHU CBA3U: SHEpPrus oOpa3oBaHMs,
JUIMHA CBSI3M, HAIIPaBIICHHOCTb B MPOCTPAHCTBE, IMOJSPHOCTh U MOJAPU3YEMOCTh
CBSI3U.

Knaccudukanus opraHMuecKUX COSTUHEHUN U OPraHUYECKUX PEaKIIU.

Knaccudukanus  opraHWdYecKMX  COCAUHEHWH.  SIBIeHHWE  TOMOJIOTHH,
¢dbyHknuoHanpHbple  rpymnmbl.  Knaccudukamuss — OpraHMYecKMX — peakuui: 1o
HAallpAaBJIICHUIO PEAKLHW, 10 KUHETHKE, II0 MEXaHW3My, II0 pEearcHry |
IIOJIYYaloIIEMyCsl  KJIACCY OPTraHUMYECKUX COEAUHEHHN. BBeneHue B AUCUUILIMHY.
[lonsTHA: MaTepusi, BEIIECTBO, aTOM, MOJEKyna, Kpucramul. COBpEMEHHBIE METObI
M3YUYEHHS CTPYKTYPbI MOJIEKYJ U KPUCTAJJIOB KAK UCTOYHUK 3HAHMM O BEIIECTBE.




MOAYJIb 2 «¥Y1i1eBoaopoabD)

— [Ipedenvubie y2neso000poosl (anrkarbvt)

Pu3NYeCKHe CBOMCTBA aJKAHOB. 3aKOH IEPEX0Ja KOJIMYECTBEHHBIX U3MEHEHUN
B KOPEHHBIE, KAUECTBEHHbIE. XMMUYECKUE CBOMCTBA AJIKAHOB: PEAKLIMM C FaJOr€HAMHU,
C a30THOM KHCJIOTOH, CyJibpupoBaHHE, CYIb(OOOKHUCICHHE. MexaHu3M peaKkluu
pPaIUKaIbHOTO 3aMelle-HUS MPEACIbHBIX  YIJIE€BOAOPOAOB. OKHUCIEHHE U  €ro
MexaHu3M. [leruipupoBanue u geruapouukiansanus. Mzomepusanus, ankuimpoBaHue,
OKHCJIMTEIIbHBIM aMMOHOJIN3 MeTaHa. [Iuposin3, KpeKkuHr.

[IprmeHeHue npenenbHbIX YIIeBOI0POAO0B.

— Henpeodenvhvie yeneeo0opooul (ankenvl, OueHbl, AIKUHbL)

Cocrosane cBsizeii B ankeHax. p-CBs3b, CHEKTPOCKONMYECKAs €€
xapaktepuctrka. Du3nveckue CBOWCTBA OJIEPUHOB. XHUMHUYECKHE CBOWCTBA:
KaTaJIUTUYECKOE TUJPUPOBAHUE, DICKTPOPUIHLHOE MPUCOCAUHEHUE TaJIOICHOB,
raJlOr€HOBOJAOPOAOB, CEPHOM KHUCIOTHI M XJOPHOBATUCTOM KHUCIOTHI. [maparamus.
[IpaBuno MapkoBHUKOBa. MexaHU3M 3IEKTPODUIBHOTO NPUCOESAUHEHUS IO ABOMHOM
cBsA3U. PaaukanbHOEe mpucoeAMHEHHME OPOMHUCTOrO BOAOPOJA - MEPEKUCHBIA APPeKT
Kapama. OxucneHue A0 OKCHIOB, TJIMKOJIEM, OKHCIEHHE C pPa3pblBOM LEMU.
OkucnurensHbli  aMMOHONIU3. O30HHMpOBaHuE. AnkunupoBanue. PagukanbHas u
WOHHAasl  LIeMHble  MojJuMepuzanuu  osiepuHoB.  Termomepusanusi  oJiePUHOB.
BricokoTemmepaTypHoe B3auMoieiicTBUE ¢ TaioreHamu. [I[puMenenne oneduHOB.

XHUMUYECKHE CBOMCTBA JIMEHOB C KyMYJIUPOBAHHBIMHU, CONPSIKEHHBIMUA U
M30JIMPOBAHHBIMU JIBOMHBIMHM  CBSI3SIMH: IPUCOECAUHEHHUE BOJOPOJA, TaJIOIEHOB,
rajJoreHoBoAOpoaOB, Boabl. llomumepuzanus. IloHATHE O HaTrypambHOM W
CUHTeTHYECKUX Kayuykax. Cononumepsl. [Ipumenenue.

@dusnueckrue  CBOWCTBA  AJKUHOB. XMMHMYECKHME  CBOMCTBA:  pEaKIUU
MPUCOETUHECHUS BOJIOpOJA, rajoreHoB, rajoreHOBOJIOPOJIOB, peakuuu
HYKJICO(PUIHHOTO TPUCOSAMHEHUS CIUPTOB, KapOOHOBBIX KHCJIOT, CHHWJIBHOU
kuciotel. llonmumepuzanusi. Peakiuu 3amenieHus: o0O0pa3oBaHUE alleTUIICHUOB,
MArHUMOPraHWYECKUX COCIMHEHHM, KOHJACHCAMUS C QIbJACTUAAMH M KETOHAMM.
N3omepuszanus. [IpumeneHne ankuHOB.

— Ayuxnuyeckue yenee000poovl (YUKIOANKAHbL)

DU3NYECKUE CBOMCTBA HMKIOAIKAHOB. Y CTOWYHMBOCTHh LHKJIOB. XHWMHUYECKHUE
CBOWCTBA: pEAKUHUHM XJIOPUPOBAHMS, HHUTPOBAHUS, OKHUCJIEHUS, ACTHUAPUPOBAHMS,
nzoMepuzanuu 1ukIoB. KoHdurypanuonusie M KOH()OPMAIMOHHHBIE H30MEPHI.
[Ipumenenue nukionapapuHoOB.

[uknoone@uHsl: LUKIONEKCEH, UMKIONEHTaAueH. BzaumonelctBue ¢
rajoreHaMu, rajJoreHoBOJIOpOJAaMu, OKuciaeHue. Mcnob3oBaHne UKIONEHTAINEHA B
JTMEHOBOM CHHTE3€, B KOHACHCAIUU C AIu(PaTHUeCKUMU aJlbIETUIAMU U KETOHAMMU.

— Apomamuyeckue yeneso0opoowl (apenvl)

duznueckne cBoiicTBa apeHoB. COBpEeMEHHBIC MPECTABICHUS 00 3JIEKTPOHHOM
cTpoeHHH OeH30yia. ApomMaTHUHOCT U ee kpurepud. IlpaBuno Xrokkens.
['omonoruyeckuit psn Oenszona. dusuueckue cpoiictBa. [IpaBuna 3amemieHus B
OCH30JIBHOM  siipe. MexaHu3M 3JIeKTPOMUIBLHOTO 3aMEIICHHs apOMaTUYeCKHUX
VTJIEBOJIOPO/IOB: allUJIMPOBAaHUE, HUTPOBAHUE, CYIb(UPOBAHUE, TAJIOUIUPOBAHHUE,



ankunupoBanue.  Katanutuyecoke  TUApPUPOBAHUE,  MPUCOCIUHEHUE  O30HA.
Oxucnenue. JleruapupoBaHue romoJioroB Oenzousa. [IpuMeHeHne apoMaTHUECKHX
yIIEBOAOPOIOB psifia OeH30I1a.

I'omonorudeckue psiapl  audenuna, audeHuwIMeTaHa, TpudeHUIMETaHa.
Pu3nyeCcKre U XUMUYECKHE CBOMCTBA.

I'omonoruueckuit  psinx Hadramuna. CrpoeHue, (QU3MUECKHE CBOMCTBA.
XUMUYECKHE CBOMCTBA: OKUCIICHHE, THUAPUPOBAHHE, HUTPOBAHHUE, CYIb(OHUpPOBaHUE,
ranorennposanue. [Ipasuna 3amenienus. [Ipumenenue.

['omonoruveckue psasl anTpanena u denantpeHa. Crpoenne. dusmdeckue u
XAMUYECKHE CBOMCTBA. [IoHsTHE O CTEprHaX.

Apunonedunsl. Knaccuduxanusa. Homenknarypa. [lomyuenue. Xumuueckue
cBoiicTia. [Ipumenenue.

HeGen3zougupie apomaTudeckue cUCTeMbl. [[uKiioneHTaaueHWIbHBIA aHUOH,
MeTaJIoNeHbI. [Ipon3BoIHBIE TPOTIHIIHSL.

MOAYJIb 3 «®PyHKUHOHAIbHBIE IPOU3BOAHBIC YIIEBOAOPOI0B)

'omonoruueckue psapl, oOmme GopMylibl, H30MEpHUsl, HOMEHKJATypa.
Knaccudukanus QyHKIMOHANBHBIX MPOU3ZBOAHBIX IO MPUPOJIE OPraHUYECKOro
paaukana U yHKUMOHANBHOU rpyniibl. CTpoeHne GyHKIHMOHATBLHOM IPYybI.

— l'anocennpouszeoonvle

MOHOranoreHonpou3BOAHBIE  MPEACIBHBIX  YIJIEBOAOPOIOB. 3aBUCHMOCTH
(¢u3nyecKkux CBOWCTB OT MPUPOABl TAJOr€HAa U YIJIEBOJOPOAHOIO pajauKala.
XVMMHUYECKHE CBOMCTBA: PEAKUUU C QJIKOTOJIATAMM, MEPKANTHIAMH, aMMHAKOM,
aMUHaMH, C METAJJIAMU, C pacTBOPaMH I'MAPOKCHIOB METAJUIOB, C BOAOW, [INAHHUIAMH,
C COJSIMH KHCIIOT, BOCCTaHOBJIEHHE. OTHIEIUIEHUE TaJOr€HOBOIOPOAOB. MeXaHU3MbI
HykieomibHOro 3amenieHus (Sni, Snz) u ormerenus (Eq, Ez). @akropsl, Bnusromnme
Ha XOJ HYKJIEO(UIBHOTO 3aMelleHusl (CTPOCHHE AIKWIBHOM TPYIIbI, XapakTep
yXOJSIEeHd TIpynmbl, CuUila HYKICO(DUIBHOTO AareHra, IpUpOJa PacTBOPUTEI).
Oco0eHHOCTH (PU3HYECKUX M XMMHYECKHX CBOMCTB (proprnpousBoaHbiX. IIlpumenenune
AJIKUJITAJIOTEHUI0B.

IIpenenbHble  MOMUTANIOreHONpOM3BOAHbIE. (Du3Myeckne U XUMUYECKHE

CBONCTBA. OTrnnuune B CBONCTBax MOJIUTAIOT€HOTIPOU3BOIHBIX OT
MOHOTasIonankaHoB. OpeoHsl. [ [puMeHeHre noJIUraJaoreHua0B.
["anoreHonpon3BogHbIE HEIpEEIbHbIX YTJIEBOIOPOJIOB. N3omepusi.

Homenknarypa. 3aBUCHMMOCTDh PEaKIIMOHHON CIIOCOOHOCTH aToMa TajloTeéHa OT €ro
MOJIOKEHHUSI 10 OTHOUIEHHWKD K JIBOMHOM CBSI3U. XHMHUYECKHME CBOMCTBA.
[TomuBuHMIXIIOpUA. PTOPOILIACTBI. XJIOPONPEHOBBINA KAyUyK.

["anorenonpounsBogHbIE apOMaTUYECKUX YTIIEBOIOPOIOB. N3omepusi.
Homenknarypa. Xumudeckue OCOOEHHOCTH TajlOT€HOMPOU3BOJHBIX C TaJlOTEHOM B
spe U OOKOBOM 1IenH. AKTUBUPOBAHKE aKIENITOPHBIMU TpynmaMu. [Ipumenenue.

["anoreHonmpon3BoIHBIE HUKIOAIKAHOB. PU3NUECKHE U XUMUYECKHAE CBOMCTBA.

— Cnupmui

OOmiasi XapakTEepUCTUKAa XUMHUYECKUX CBOMCTB OJHOQTOMHBIX CIIUPTOB.
XVWMHUYECKHE CBOICTBA: OOpa30BaHUE AaJKOTOJISITOB, B3aUMOJIEHCTBUE C PEAKTHUBOM
['punbsipa, KapOOHOBBIMHU  KHCIOTaMH, oOjJepuHaMU. AMMOHOJIU3, JEHCTBUE



raJIorT€HOBOJIOPOHBIX  KHUCJOT, OCOOEHHOCTb JEWCTBUS HOJUCTOrO BOJOPOAA,
B3aMMOJIEUCTBHE C TaJloTeHuIaMu (Gocdopa, TaJIOreHTHOHUIIOM, C CEPOBOJOPOAOM, C
cepuoi u  (dochopHONl  KUCIOTaMH, JAeruapatanus. Peakuuum  OKHUCIICHUA,
JNETUIPUPOBAHUS, KOMIUIEKCOOOpa3oBaHus, HOA0POpMHAs peakuus. MexaHu3m
peakiuii. Pasznmuuune B PpeakIMOHHONW CHOCOOHOCTU TIEPBUYHBIX, BTOPUYHBIX U
TPETUYHBIX CIUPTOB B YKa3aHHBIX PEAKIUAX.

IIpenensHble aByxaTOMHbIE cnupThl. Buasl wuzomepun. Howmenkiarypa.
OTnrure B XMMHYECKMX CBOKMCTBAX TJMKOJEH OT OJHOATOMHBIX CIIMPTOB: IO
00pa30BaHMIO AJIKOTOJIATOB, BHYTPUMOJCKYJIApHON neruaparanuu (1,2-; 2,3-; 1,3- u
1,4-rnukonn).

IIpenensHble TpexaTtomHble crnupThl. [nunepud. [nuneparel.  [ericTBue
XJIOPUCTOTO BOJOPO/Ia, OKHCIeHuE, neruaparanus. CioxxHble 3(QUpbl TNIMLIEPUHA.

[IpumeHnenue rouuepuHa.

[IpenenbHbIE YETHIPEXATOMHBIE, I TUATOMHBIE U IIIECTHATOMHBIE CITUPTHI.

ITenTasputpur. B3aumonencTBue IEHTAdPUTPUTA C TAIOINE€HOBOJOPOAHBIMU
KHCJIOTaMU, 3Tepu(pUKalsg MUHEPATbHBIMU U KAPOOHOBBIMU KHUCIOTAMH.

Henpenenbuble oaHOaTOMHBIE CUPTHL. [IpoM3BOAHBIE BHHHWIIOBOTO CIHPTA:
BUHWJIALIETAT, BUHWJIAJIIKWIOBBIE 3Upbl. Peakiyu no ABOMHON CBA3U: THIPUPOBAHMUE,
OpoMUpOBaHUE, TUAPOXJOPUPOBAHHE, OKUCIEHWE, MoJuMepusauus  3(pupos
AJUIMJIOBOTO CIUPTA, OKUCIICHHE, NETUAPUPOBAHUE, B3aWUMOJECHUCTBUE C XJOPUCTBIM
BOJIOPOJIOM (XJIOPUCTBIN ITUHK).

— Denonvbl

XUMHYECKUE CBOMCTBA OAHOATOMHBIX (PEHOJIOB: JIuccoluanus, oOpa3zoBaHHE
(EeHONIATOB IIENOYHBIX METANIOB M Kelle3a. AJIKWIMPOBAHME, AallWJIMPOBAHUE,
BOoccTaHOBJeHHe. HuTpo3upoBanue, HUTpoBaHUE, Cylb()UPOBaHUE, FATOUAUPOBAHUE B
MOJSIPHBIX M HEMNOJIPHBIX pacTtBoputeisix, C-ankuinpoBanue u C-aluianpoBaHUE,
kapOokcunupoBaHue (cunte3 Konanoe), KoHAeH calusl C aJibIeTUIaMU U KETOHAMH.

JIByxaToMHbIE (EHONBI. XMMHUYECKHE CBOMCTBA: IUCCOLMAlNsA, OOpa3oBaHUE
beHoNMATOB, AaNKWIMPOBAaHWE W  AlWIMPOBAHHE, OKHCIAEMOCThb. llpuMeHenue
THJIPOXUHOHA IS Pa3JeIeHUs OPTaHUYECKUX BEUIECTB, 0COOEHHOCTh BOCCTAHOBIICHUS
pesopunHa. OOpa3oBaHMe IUKIMYECKHX d3(PupoB mnupokarexuHa. [Ipumenenue
1 eHUIIOITPOITaHA.

Tpexatomubsie Qenonsl. [luporamnon, OKCUTHIPOXUHOH, (IOPOTITIOIMH.
XYWMHUYECKHE CBOMCTBA MO TUAPOKCWIbHOW rpymme. (OcoOEHHOCTH CBOWCTB
TpexaToMHbIX (peHosoB. CKIOHHOCTh K TayTOMepuu. B3ammoneicTBie ¢ MOJUCTHIM
METHJIOM, TUAPOKCUIAMUHOM, JUa30METAHOM, YKCYCHBIM aHTUAPUIOM.

Hadronsl. Knaccudukanus, nusomepus, HOMEHKIaTypa. XUMUYECKUE CBONCTBA
Ha(dTONOB: qUcconMalus, 00pa3oBaHuEe HAPTOIATOB, ANKUIMPOBAHUE, AllUITUPOBAHHE,
TUAPUPOBAHUE, HUTPOBAHHE, HUTPO3UPOBAHUE, TaJOUIMPOBAHUE, CYJb()UpOBaHUE,
okucienue. [Ipumenenne HaQTONIOB U UX MPOU3BOTHBIX.

— Ilpocmule 3¢hupol

dusnyeckue cBoiicTBa MPOCTHIX 3PupoB. CrpoeHue 3¢dupoB. XuMHUECKHE
CBOMCTBa: 0OIIass XapakTEpUCTUKA, B3aUMOJCHCTBHE C TaJOT€HOBOJOPOJIaMH,
HarpeBaHue ¢ OpPOMHCTO-BOJOPOJHONM U  MOAMCTOBOJOPOJHONW  KHUCIOTAMH,



B3aUMOJICICTBUE C CEPHOM KHUCIOTOM U OJIEyMOM, OKHUCJIEHHE, HUTPOBAHME,
XJIOPUPOBAHUE, B3aUMOJIEVCTBUE C METAINIMYECKUM HATPUEM.

Paznuuure B cBOMCTBAX BUHWJIAIKUIIOBBIX 3(UPOB U TUAPUIIOBBIX 3(PHUPOB.

— Kapbonunvhsie coeOunerus

®dusznyeckue cBoicTtBa. OOmas xapakTepUCTHKAa XUMHYECKUX CBOMCTB
MPEACIbHBIX aJbJETUAOB M KETOHOB. XHMHUYECKHE CBOWMCTBA: KATAIMTHYECKOE
BOCCTAHOBJICHME BOJIOPOJIOM, JIEMCTBHE BOJbI, OUCyNIb(HUTa HATpUsA, pEaKTHUBa
I'punbspa, CHUHWIBHOW KHCIOThI, TaJOT€HOBOJIOPOJOB, OJHOATOMHBIX CIUPTOB.
B3aumogeiictBue ¢ mATUXIOPUCTHIM (HOCHOPOM, TUIPOKCUIAMUHOM, THAPAZUHOM,
(GeHUNTHAPA3UHOM, ajbJO0JbHAS W KPOTOHOBAas KOHACHCAIMH, CIOXHOA(DUpHas
KOHJIeHCaIMs  THWINEHKO, KOHAEHcamus ¢ (eHojJaMu,  aleTHICHOBBIMU
YIJIEBOJIOPOAaMH, MOJIUMMEpU3alus, OKHCICHUE, TajloreHupoBanue. Paznuune B
CBOMCTBaX aJIbJIETUJIOB U KETOHOB.

Apomaruueckue anpaeruanl. Knaccudukanus, nzoMepusi, HOMEHKJIATypa.

OTauyusi B CBOMCTBAaxX OT JKUPHBIX alIbJIETHIOB U KETOHOB: MO OKHCIISIEMOCTH,
M0 pEeaklMd KOHJEHCAIUH, M0 B3aUMOJEHCTBUIO C aMMHAKOM, COJISIMA CHUHUJIBHOU
KHUCIIOTBI, ()EHOJIaMH, JEUCTBUE TUAPOKCHIOB IIEJOYHBIX METAJUIOB, XJIOPa;
AIEKTPO(UIBHOE 3aMEIlCHHE.

Apomarnueckue ketoHbl. Knaccudukanusi, wu3omepusi, HOMEHKIATypa.
XHUMHUYECKUE CBOIMCTBA apUIIKETOHOB C KapOOHUJIOM, HEMOCPEICTBEHHO CBSI3aHHBIM C
apoMaTU4YecKuM snpoM. ['uapupoBanue, oOpa3zoBaHue MUHAKOHOB. BoccTaHoBiieHue,
BOCCTAHOBUTEJIBHOE AMHWHUPOBAHUE, B3aUMOJICCTBUE C CHUHWIBHOW KHUCJIOTOW,
(GEeHUNTUIPA3UHOM, METAUIMYECKUM HATPUEM, THIPOKCHUIAAMH IEJIOYHBIX METaJUIOB,
KpPOTOHOBasi KOHAEHcalus, KoHAeHcauus Kiidii3eHa, B3aWMOJICMCTBUE C XJIOPOM,
ANIEKTPOPHIBHOE 3aMEILIEHHUE.

HenpenenbHuble anpaeruapl U KeToHbl. [lomydenue. XuMHUecCKHE CBOWMCTBA:
CEJICKTUBHOE THAPUPOBAHUE, TATOMAUPOBAHHE, TUAPOTAIOUIUPOBAHHUE, OKHCIICHHE,
AeiicTBue mATHXJIOpHCTOrO (docdopa, Oucynbpura HATPUs, TUAPOKCUIAMHUHA,
peakiuu conojuMmepuzanuu. OcoOEHHOCTH B3aUMOJACHCTBUS METHJIBHHUIKETOHA C
peaktuBoM ['punbspa, OucynbHUTOM HATPUS U CHHUIIBHOU KUCIOTOM.

[IpumeHeHune HenpeIeIbHbIX albJACTHI0B U KETOHOB.

— Onoxcucoeounenusl

XHWMHUYECKUE CBOMCTBA HA IPUMEPE OKCHJIa 3TUJIEHA: B3aUMOJCICTBUE C BOJOIA,
ATUJICHTJIMKOJEM, OJHOATOMHBIMHU CIIMPTAMH, T[aJOT€HOBOJOPOJAMHU, aMMHUAKOM,
KapOOHOBbIMU KucioTamu, ankuidenonamu (OII-7, OII-10), cHHUIBHOM KHUCIIOTOM,
CEpPOBOOPOIOM, peakTUBOM [ puHbspa.

[Tonumepu3anus 1 u3omMepu3anus okcuaa dtuiieHa. OKCUIbl IPOMHIICHA.

— Kemenwi

OTnuume OT KETOHOB M XUHOHOB. KereH, aukereH. XMMHUYECKHE CBOMCTBA
KETEeHA: B3aUMOJEHCTBUE TUKETEHOB C aMMHUAKOM, BOJIOM, CIIUPTaMU, aMUHAMU.

— Xunonwi

OO01as xapakTepUCTHKa XUMUYECKUX CBOWCTB. O0IyueHnEe CBETOM, OKHCIICHHE,
B3aUMOJICCTBHE C  TaJOT€HOBOJOPOJHBIMH M KapOOHOBBIMH  KHCJIOTAMH,
OJIHOATOMHBIMHM CIUPTAMH, MEPBUYHBIMH W BTOPUYHBIMH aMHHAMU, AHTHAPUJIAMH
KapOOHOBBIX  KHUCJIOT, aJbJIETUAAMH, XJIOPOM, JUCHOBBIMH  YTJIEBOJOPOJIAMH,



TUIPOKCUIAMHHOM.  TayToMepusi MOHOOKCHMMAa  Mapa-XMHOHOB.  XHWHTUAPOH,
CEMUXUHOH. [[puMeHeHne XuHTUAPOHA.

AHTpaxvHOH, €ro HUTPOBaHUE U CylbGUpoBaHUE. AJIU3apUH, aJTIOMUHHUEBBIE U
XPOMOBBIE JIAKU aJIM3apHHA.

— Kapbonosbie kucnomst u ux npouzeooHvle

Pu3nyecKrue CBOMCTBA.

[IpenenvHble OJTHOOCHOBHBIE KapOOHOBBIE KHCIOTHI. ['OMojoruueckui psii,
alUIIbHBIC PaJWKaIbl U KUCJIOTHBIE OCTATKH. XMMHYECKHUE CBOMCTBA: OOpa3oBaHuWeE
COJICH, TAIOWAAHTUIPHUIOB, aHTHIPUIOB, CIIOKHBIX d3(PUPOB, HATKUCIIOT.

[anmonaupoBanne u oxucieHue. [IpumeHeHUE OIHOOCHOBHBIX KapOOHOBBIX
KHUCJIOT.

Briciue npupoaHbie U CHHTETHYECKHE KapOOHOBBIE KHCIIOThL. VX mpuMeHeHHe.

Hemnpenenbable 0JHOOCHOBHBIE KapOOHOBBIE KUCIOTHL. Kiaccuduxarus, BUabI
n30oMepuHu, HoOMeHkIaTypa. OOmas XapakTepUCTUKAa XUMHUYECKHUX  CBOMCTB.
Oco0eHHOCTH B3aUMOJECUCTBHS C OpPOMHCTBIM BOJOPOJOM, CEPHOM KHCIIOTOM,
oOpa3oBaHU€ COJIeH, aHTUIPHUAOB, XJIOPAHTHAPUIIOB, AMHUIOB, HUTPHUJIOB, CJIOXKHBIX
a¢upoB. [IpumeHeHre MPOU3BOAHBIX HEMPEIETbHBIX OJJTHOOCHOBHBIX KUCIIOT.

ApoMaTthdeckre 0JJHOOCHOBHBIE KapOOHOBBIC KUCIOTHI. Kiaccudukaius. Busl
nzomepuu. [lonydyenne. XumMuueckue cBOMCTBa O KapOOKCUIIbHOM rpymIie.

MexaHu3M HUTPOBaHUS, CYyIb(OUPOBAHUS U TATOUIUPOBAHUS APOMATUUYECKHUX
KucioT. [ Ipumenenue.

JIByXOCHOBHBIE  TpejeibHble  KapOOHOBBIE  KHUCIOTHL.  DU3NUYECKHe U
XuMudeckue  cBoiictBa. OCOOCHHOCTM  XMMHUYECKMX  CBOWCTB  MPENENbHBIX
JIBYXOCHOBHBIX KapOOHOBBIX KUCIOT. [I[pumMenenue.

JIByXOCHOBHBIE HempenelbHble KapOOHOBbIE KHCIOTHL. Kiaccudukanms,
romosiorndyeckuit psaa. duszndeckue cBoucTBa. XMMUUYECKAE CBOWCTBA: AUCCOLMALNS,
o0pa3oBaHME COJICH, CIIOXKHBIX AUPOB, XJIOPAHTUIPUAOB. ManenHoBas U pymapoBas
KUCIOTHl. MaienHoBBIM aHruapua. HM3omepuzanuss ManenHoBol U  ¢GymMapoBoit
kucnort. [Ipumenenue.

ApomMaTH4YeCKHe  MHOTOOCHOBHBIE  KapOOHOBBIE  KHCJIOTHL.  M3omepws,
HOMeHKIaTypa. @DranmeBas, uzodraneBas, TepedTasieBas KHCIOTh. XUMHUYECKHE
CBOMCTBA: IuccoIMaIus, o0pa3oBaHHUe COJICH, CIOKHBIX A(UPOB, aMUIOB, HUTPHUJIIOB.
@Oranesblii anruapun, ¢ranumun, ¢ranumun kamus. llpuvenenue dranumuna u
bTanumuaa Kanus AJs MoJTy4eHUs] aMUHOB, aMUHOCTIMPTOB U aMUHOKHUCIIOT.

Juankundranarsl — peneieHThl U MIIaCTU(PUKATOPHI.

— Conu xapboHo8bIX KUCIOM

[Tonyuenne. Xumuueckue u pusnyeckue cBorcTra. [Ipumenenue.

— lanouoaneudpudvl KapOOHOBHIX KUCTIOM

Knaccudukanus, oOuias xapakrepucruka, Guandeckue cBOMCTBA. XUMUYECKUE
CBOWCTBA: B3aWMMOJCHCTBHE C BOJOH, aMMHAKOM, CHOUPTaMH, (PEHOJIAMHU,
apOMAaTHUYECKUMH  YIJIEBOJOPOAAMH,  KAJIMUHUOPraHUYECKHMMHU  COCIMHEHHSIMU,
[MaHUJAMA METAJJIOB, COJIIMH KapOOHOBBIX KHCJIOT, MEPOKCHUIAMU METAJIJIOB,
BOCCTaHOBJICHUE.

— AHeuopuovl KapOOHOBLIX KUCIOM



O6mrast ¢opmymna, kimaccudukanus. Duzndeckue CBOUCTBA. XUMUYECKUE
CBOWCTBA: B3aUMOJCHCTBHE C BOJAOW, aMMHAKOM, CHOUPTAMH, APOMATHYECKUMH
YyIIE€BOJOPOJAMHM,  XWHOHAMHM, C  MAarHAMOPraHUYECKUMHU  COEJAUHEHUSMH,
BOCCTAHOBJICHHE.

— Crooicubie 2¢hupsl KapOOHOBLIX KUCTIOM

XUMHUYECKHAE CBOMCTBA: TMAPOJIM3 B KUCIOW M LIEJIOYHOU Cpelle, aMMOHOJIM3,
aNKOTOJIM3, alUWJ0JIU3, TNepedTepuduKanus, BOCCTAHOBIEHUE, TUAPOTCHOIU3,
B3aMMO/JICHCTBHUE C PeaKTUBOM | puHbspa.

Kupsl, xnaccuduxanus. OCHOBHBIE KHUCIOTHI, O0Opa3yrollfe TIIHLEPUIbI.
XuMuyeckasi nepepaboTka KUPOB M PACTUTENbHBIX MAacel: THAPOJU3 B KHUCION U
LIEJIOYHOW Cpelie, TMAPUPOBAHUE, OKUCJICHHE. 3HAYEHUWE WU INPUMEHEHHE >KUPOB U
PacTUTENBHBIX Mace.

— AMuUObL KapOOHOBLIX KUCIOM

Knaccudukanus, ctpoenre GyHKIMOHATBHON rpynibl. XMMUYECKHUE CBOMCTBA:
ANKWIMPOBAHNUE, ALWIAPOBAHUE, TUAPOJN3, JETUApaTalus, B3aUMOICHUCTBUE C
rajoreHOBOJIOPOIaMH, LIEJTOYHBIMH METaJJIaMU, a30THCTOU KHCJIOTOM,
THIIOOPOMUIAMH, TSATHUXJIOPUCTBIM  (POCHOpPOM, OKUCHIO ITHIICHA (cTeapokc-6),
ruapupoBanue. [IpumeHnenne HenpeaeabHbIX aMUOB.

— Ilepoxcuodwl ankunos, ayunos. Haoxuciomel.

Bunbl nepokcuaoB, ux oOHapyxkeHue, yaaineHue. llepoxcunpl anumioB. Mx
nonyueHue. Ilepoxcua anertwna, nepokcupa Oenzowna. IlpuMeHeHue nepoKCUIOB
alIoOB JUIsl peaklUil mnojJuMmepus3alMd M OTOENMBAHMS MHILEBBIX MPOAYKTOB.
HaaxucnoTsl, ux coniu, B3auMoAeHCTBUE ¢ 0Je(pUHAMHU U KETOHAMU.

— l'anozenzamewennvie Kuciomol

XUMUYECKHE CBOMCTBA MO KapOOKCUIIBHOM IpyIie: Juccounanus, o0pa3zoBaHue
COJICH, CJOXHBIX 3(UPOB, XJOPAHTHUAPUIIOB, aMUAOB, HUTPUIOB. OTHOLIEHHE K
HarpeBaHvi0. XHWMHYECKHE CBOWCTBA IIO TAJIOTEHY: JEUCTBUE COJIEM CUHUIBHON
KHCIIOTHI, aJIKOTOJIATOB, COJIEH KapOOHOBBIX KUCIIOT, @30THCTOKUCIIOTO HATPUS.

— Okcukuciomol

OcoOEHHOCTH ~ XMMHUYECKHX  CBOMCTB:  OTHOIIEHHME K  HarpeBaHUIO,
sTepudUKanms, aMMOHOJIHN3, B3aWMMOJEHCTBHE C MATUXJIOPUCTBIM  (pochopom,
B3aMMOJICICTBHE C MeTajslaMd, 0O0pa3oBaHUE MPOCTHIX 3(PHUPOB, B3aUMOJCHCTBUE C
XJIOPaHTUAPUAAMUA U aHTHAPUAAMU KapOOHOBBIX KHCIOT, OKucieHue. OcoOeHHOCTH
JNENCTBUS MUHEPAIIBHBIX KUCIIOT HA OKCHUKUCIIOTHI.

AcummMmerpuyeckuii atoMm yriepoaa. OnTudeckass u3omepus (MpUMEphl U3
pa3HbIX kiaccoB). dopMmyna yuciaa cTepeou3oMepoB. AHTUIONBI, Me30(OpPMbI Ha
OpUMEpPEe BHUHHBIX KHUCJOT, paleMaThl, CIOCOObI pa3ielieHus W paclleryieHus
panemMatoB. BanbsaeHOBCKOE oOpalieHue.

— Okcokuciomuol

XUMHUYECKHE CBOMCTBA TJMOKCHUJIOBOW W  NUPOBUHOTPAJHOW  KHUCJOT.
AlleTOyKCycHasi KHCJIOTa U €€ CBOWCTBa. AIETOYKCYCHBIM 3¢up. KeroeHonbHas
TayTOMEPHUSI.

XUMHUYECKHUE CBOMCTBA aIleTOYKCYCHOTO 3(upa B KapOOHWIBHOU Gdopme:
BOCCTaHOBJICHHE, B3aUMOJICUCTBHUE C CUHUJIBHOM KUCIOTOW, ¢ OUCylb()UTOM HATpus,



O0COOEHHOCTH B3aWMOJICHCTBUS C THUAPOKCHIAMHHOM W (heHmnTuapasuHoM. Peaxiuun
€HOJIbHOM (hopMbl. Peakiinm alkuinpoBaHus HaTpUl alleTOYKCYCHOTO 3¢upa.

— Anughamuyeckue u apomamuieckue HUMpPOCOEeOUHEeHUs]

[Ipenenbuble  MoHOHMTpocoenuHenus. OOmas  ¢opmyna. IlepBuunsie,
BTOPUYHBIE W TPETUYHBIE MOHOHUTpOCOeANHEHUA. (CTpOEHHE HUTPOTPYIIIIHI.
CemunonsipHast cBsizb. Duznueckue cBoiicTBa. CHEKTpalibHAs XapaKTEPUCTHUKA.
[Tomyuenne.  XUMHUUYECKME  CBOMCTBA:  B3aUMOJIEMCTBHE C  THUIPOKCHIIAMHU,
BOCCTaHOBJICHUE, B3aUMOJIEICTBUE C a30TUCTOU U CEPHOM KHUCIOTAMU, KOHJICHCALIHS C
anpaerugamMu. HwutpomapaduHbl Kak pacTBOPHUTENH, J00aBKM K PEAKTUBHBIM
TOIUIUBaM, IPOMEKYTOUHBIE TPOLYKTHI.

ApoMarrueckrue HUTPOCOEANHEHUS ¢ HUTporpymnnoi B siape. [lomyueHue.

BoccranoBneHue B KUCTION U MIEIOYHOU cpefie. DIEeKTPODUIbHOE 3aMEIICHHUE Y
apOMaTUYECKUX HHUTPOCOCIUHEHHM, 3aMEIICHHE HUTpOrpynnbl. OTIHYHUTENbHBIC
CBOMCTBAa apOMAaTHYECKUX HUTPOCOCIUHEHUN C HUTPOTPYIION B OOKOBOHM WLEMU OT
HATPOCOEAUHEHNN C HUTpOrpymmnon B sAnpe. Ilomuautpocoennnenus. [Ipumenenue
apOMaTHYECKUX HUTPOCOETUHECHU .

— Anughamuyeckue u apomamuvecxkue amuHbl

[lepBUYHBIE, BTOPUYHEIE M TPETHUHBIE aMHMHBI. Sp>-COCTOsIHUE aTOMa a30Ta.

Anudatudyeckue  MoHoaMuHBL.  @Dusznueckue  cBoictBa.  [lomyueHwe.
XVWMHYECKHE  CBOMCTBAa:  OCHOBHOCTh,  COJICOOpa3oBaHUE,  AJKUIMPOBAHMUE,
AlWINPOBAHUE, TAJIONEHUPOBAHUE, PEAKLIHS C A30TUCTOM KHUCIOTOM, OKHCIICHUE
aMHUHOB.

YUeTBepTUUHBIE aMMOHMEBBIE OCHOBAHUsA W UX COJIA. [IpruMeHeHue aMUHOB U
YETBEPTUYHBIX CcOJieil. AnndaTrdeckre moJIuaMruHbl, UX CBONCTBA U IPUMEHEHUE.

ApoMatuueckue aMHHbI ¢ aMuHOrpymmou B siape. Ilonyyenue. Ux oTnnune ot
KAPHBIX aMHUHOB 110 OCHOBHOCTH, OKHUCJISIEMOCTH, M0 PEAKLIHUHU C a30THUCTOM KHCIOTOU
U ajgpjerujamMu. OJeKTpopuibHOE 3aMEIICHHE Y apoOMaTUYeCKUX aMHUHOB.
[IpumeHeHrne aMMHOB. ApOMaTHYECKHE aMUHbBI C aMUHOTPYyNNoi B 00K0oBO# nenu. Mx
CBOMCTBA M IIPUMEHEHHE. ApOMaTHYECKUE MoJiMaMuHbl. DEHWIICHINaMUHBI,
O0eH3uauH. VX npuMeHeHue.

— Jluazocoeounenus

ApomaTuyeckue nua3ocoeuHeHns. Peakiusa n1ua3oTUpOBaHUS U €€ MEXAHU3M.
VYcioBusi IpoBENCHU peakunu. BivsHue CTpoeHHs aMHHA Ha YCJIOBUS MPOBEACHUSA
peaKkiMu ¢ YCTOMYHMBOCTH COJIEM Jua30HUsA. KHCIOTHO-OCHOBHBIE CBOMCTBA H
tayroMmepus. Lluc- TpaHc-nzomepus cosner nuazoHus. Peakuuuy cosiel AuasoHUs C
BBIJICJICHUEM a30Ta: 3aMELICHHUE AMa30TPyNIIbl Ha BOJOPOA, TMAPOKCHII, TaJOTEHBI,
MaHorpynmy, Metauibl. Peaknuu  0Ge3  BblmeneHus — a3ora:  oOpa3oBaHUE
dbeHunTHApPa3HA, COYETaHWE C aApPOMATHUYECKMMH aMHHAMH U (EHOJIAMHU.
JIna30aMHMHOCOEIMHEHUS, PEAKLIMU a30COUYCTAHU.

Anudarnueckue auazocoeanHeHus. /[nazoMeraH U rMa3oyKCcycHbI 3dup. 1x
cBolicTBa. [IpuMeHenne anudpaTuueckux AMa30COeqMHEHUM.

— A3ocoedunenus

XWMHUYECKUE CBOWMCTBA: BOCCTAHOBJICHUE, DJICKTPOPUIHHBIC 3aMEIICHUS II0
sanpy. CBsi3b MEXIYy CTPOCHHUEM W IBETHOCTBIO. THIBI OPraHUYECKUX KpacuUTeJeH.
Knaccudukanus. Azokpacuren.



— Humpunvt u usonumpuiol

Hutpuibl. [lonmydenue. XuMuuyeckne CBOWCTBA: THUIPUPOBAHUE, THUIPOJIU3,
aJKOr0JIN3, B3aWMOJIEUCTBUE C TaJOr€HOBOJIOPOJAaMH, C peakTUBOM [ puHbspa,
BOCCTAHOBJIEHUE CEPOBOJOPOAOM, THUAPOKCHIAMHHOM. IIpuMeHeHne MOHO- H
MTOJTMHUTPHUIIOB.

M3onutpuisl. O0mas popmyna. Ctpoenue. dusnueckue cBorictra. [lomyuenue.
XHAMHUYECKHE CBOWCTBA: THAPOJIN3, BOCCTAHOBIICHHE, B3aWMOJCHUCTBUE C XJIOPOM,
Cepoil, KHCIOPOAOM, CEpPOBOJIOPOAOM, TaJOr€HOBOAOPOJAOM, C KapOOHOBBIMHU
KHCJIOTaMH, U30MEPHU3ALHL.

— Mepxanmanul

®usnueckue cporcTsa. [lonydyenne. XumMudyeckue CBOMCTBA: B3aUMOJEHCTBUE C
TUAPOKCHIAMU LIEJOYHBIX METAVIOB M OKCHUIAMH TSKENBIX METAJJIOB, OKHCIICHHE
CWIBHBIMM M CJIA0BIMH  OKUCIMTEISIMH,  QJKUJIUPOBaHUE,  allMJIMPOBaHUE,
B3aUMOJICCTBUE C oJiepuHAMH, aiblerujaMu, KeToHamu, XjopoMm. [IpumeHenue
MEpKAaITaHOB.

— Tuoaghupoi

[Tonyyenue. XuMuyeckre CBOICTBA: 00pa30BaHUE KOMIUIEKCHBIX COEIMHEHUI,
OKUCJIEHHE, QJIKWIMPOBAHWE  TajJOMJAJKWIAMU, CIOUPTaMU B  MPUCYTCTBUHU
MHHEPAIBHBIX KUCIOT. MnpuT, ero nosyyenue u pasnoxenue. [lomyuenue "tnokosna”
B3aMMOJICUCTBUEM: a) JUXJIOpATaHa ¢ Tnoaucyibpuaom Hatpusg, ©O0) b,b'-
JTUXJIOPITUIIOBOTO dPUpa ¢ TeTpacyab(huI0M HATPHUsL.

— Cynvghokuciomol

[Tomyuenne. XuUMHUECKHE  CBOWCTBA  MOCYIb(OrpyIIe:  AUCCOLUALMS,
oOpa3oBaHHe COJEH, XJOpPaHTWIAPUIIOB, amuaAoB, d¢pupoB. BoccraHoBieHue.
3amMeleHne Cyiab(QOrpymibl apoMaTHUYECKUX CyJIb()OKUCIOT HAa HUTPWIBHYIO W Ha
THJIPOKCHIIbHYIO TIpynmy. CBoWcTBa apOMAaTUYECKUX CYIb(QOKUCIOT IO  sApY.
[Tpumenenue cynbhOKUCIOT.

— Yeonvuas xucnoma u ee npouszgoomnvle

OOmias XxapakKTepUCTHKA MPOU3BOAHBIX. XIJIOPAHTHIPHUABI YTOJbHOW KHUCIOTHI:
XJIOpYTOJbHAsE KUCIOTa U (ocreH. VX B3amMoaeiicTBHE CO CIHpPTAMHU, aMMHAKOM.
[Tomyuenne M30IIMAHOBON KHUCIIOTHI, B3aMMOJCHCTBHE C KapOOHOBBIMH KHCIOTAMH,
apOMaTUYECKUMHU YIJIEBOJIOPOJAMH, ApOMAaTUIECKUMHA aMUHAMH.

Crnoxubie 3¢upsl yroapbHoW KHCIOTH. OOpa3oBaHuE MOJMKAPOOHATOB MpU
B3auMoiecTBUM ¢ JudenmtonnponaHoM. OpToddupbl yroiabHOM KHUCIOTHI, HX
OpUMEHEHUE I TOJy4eHHUs] KETOHOB B cuHTe3ax ['punbsapa. ['maponus sdupon
YTOJIBbHOM KUCJIOTHI.

AMUJIBI YTONBHOM KUCTOTHI: KApOAMUHOBAsT KMCJIOTAa U MOYEBHHA. XUMUYECKUE
CBOMCTBa MOYEBHUHBI: B3aUMOJCHCTBUE C A30TUCTON KHUCIOTOM M THNOOPOMMIIAMH,
ANKWIMPOBAaHKE, ALMIMPOBAHUE, KOHJCHCALUS C aJbIETUAaMU.

MOAYJIb 4 «I'eTepouMKIn4ecKre COeAUHEHUS

Onpenenenve, KiaccuUKaUs B 3aBUCUMOCTH OT BEJIMYHHBI IUKIIA.
YcronuuBocTh HUKIOB. Haxoxnenue B npupoae. Homenkiarypa.

— IIamuynennvie cemepoyukiavl (pypan, nuppon, muogen)



Apomartnyeckuii xapaktep. CrnocoObl TOTy4YeHHS, B3aMMHBIE MPEBPALCHUS
(FO.1.  IOpbeB). XuMHuUECKHME  CBOWCTBA:  TAJIOUMAUPOBAHHME, HUTPOBAHHE,
cynbupoBanue, auunupoBaHue. OCoOCHHOCTH peakuuid 3aMenieHus s GpypaHa u
nupposa. OcoOEHHOCTh MUppoJa — CIa00O0CHOBHBIE CBOWMCTBA MO HMMHHOTPYIIIE;
NUPPOJI-KAJIMH, €r0 IPUMEHEHHUE.

— lllecmuunenuvle cemepoyuriudeckue coeOuHeHus (NUpuouH)

IIupuauH, ero mnoiydyeHue. XHUMUYECKUME CBOMCTBA MUPUAMHA: PEAKLUUU
IIPUCOEINHEHHS], ANEKTPOPUIBHOTO U HYKJICO(UIBHOTO 3aMEILECHHUS.
BununnupuauHel Kak MOHOMEpBI, HMX MoJydeHue. OKCU- U aMUHONUPHUIUHEI.
HuxotunoBas kuciora (ButamuH PP). XunonuH, ero nonyuenne. OKCUXHHOJUH KaK
KOMILUIEKCO0Opa30BaTellb, XeNaThl.

[Tonumepbl Ha OCHOBE TE€TEPOLUKIIOB.

[TupuMuANH, TUPUMUIUHOBBIE OCHOBaHMUS. [[yprHOBBIE OCHOBAHUS.

MOAYJIb 5 «¥YrieBoabh»

Omnpenenenue, kinaccudukamus, CTpPOSCHHE, HOMEHKJIATypa, HaXOXXICHHE B
pupoje, OUoIoruvecKas poJib.

— Monocaxapuowi

Crpoenue: kapOOHWUIBHAsA W ToJyaneTanbHas (GopMbl. [ TIOKO3UAHBIN
rUApoKcui, o- U P-popmbl MoHocaxapunoB. Crepeoxwmusi MOHO3. SIBiieHHE
MyTapoTanuu. AHOMepHbId 3(dekr. Ponp KoHpoOpMaluM MOHOCAXapujoB B
dbopMHUpOBaHUM BTOPUYHOM CTPYKTYpbl. [IponsBomnbie MoHOcaxapuioB. Jle3okcu- u
amuHocaxapa. O- u  N-rauko3uasl. Pusznyeckue CBOWCTBA MOHOCAXapHIIOB.
XUMHYECKUE CBOMCTBA MEHTO3 U IeKco3: 00pa3oBaHUE caxaparoB, AJIKWIMPOBAHHE,
OKHCIICHHE,  BOCCTAaHOBJICHME, B3aUMOJICHCTBUE C  CHHWJIBHOW  KHCIIOTOH,
TUAPOKCUIIAMUHOM, (EHUIITUIPA3UHOM, IEUCTBUE THIPOKCUIOB IIETOUYHBIX METAIIJIOB,
MpEBpaIICHUE AlTLIONICHTO3 B Gyp(dypod, allbIOTeKCo3 — B OKCUMETHIPYpDypoI.

— Onueo- u noaucaxapuowl

XVUMHYECKHE CBOWCTBA HA MPUMEPAX MaJbTO3bI, IEIJIO0OMO3BI U Caxapo3bl.
Bricimme nmonucaxapuibl: Kpaxmal, TIIMKOTeH, EeJUTI0I03a, MOIHCaxapuIbl KJICTOYHON
CTCHKHU OaKTepui, COETUHUTENbHBIX TKAHEW U TPYNIOBBIX BEIIECTB KpoBU. bruocunTes
onuro- u mnonucaxapuaoB. OCOOEHHOCTH CTPOCHMsS, MPHUMEHEHHE Kpaxmala.
Lemnmono3a,  CcTpoeHHE, TUAPOIN3,  AIKAIMLEIION03a,  THAPATIEIIII0I03a,
Mepcepusaiusi, KCaHTOTeHaTbl. JDQuUpbl  a30THOM W YKCYCHOM  KHUCJOT,
aleTWILEIUTI0N03a,  METWI- U JTWILEIUII0I03a,  KapOOKCHMETUIIIEIIIINI03a,
OKCHATHIIIIEILTI0103a. VICKyCCTBEHHBIE BOJIOKHA Ha OCHOBE IIEJLTIONO3bI.

MOAYJIb 6 K<AMHUHOKHCJIOTHI, NENTHAbI U MPOTEUHbI»

Knaccudukanus amMHUHOKHUCIOT, BUIBI H30MEpHM, HOMEHKiartypa. CTpoeHue
MoJieKyJibl. [loHSATHE 0 HE3aMEHUMBIX AMUHOKHCIIOTAX.

Peakiuu aMuHOKHCIOT in vitro (Mo KapOOKCHJIBHOHM TpyIme): oOpa3oBaHUE
COJIeH, KOMIUICKCHBIX COJIeH, CIIOKHBIX d3(QHUPOB, XJIOPAHTUIAPHUIIOB, AaMHJIOB,
JeKapOOKCUIIMPOBAHUE, AlUIINPOBAHNE, ApPUITUPOBAHUE.

Peakiiuu aMUHOKHUCTIOT in VivVo: J€3aMUHUPOBaHUE, TIEpEaMUHUPOBAHHE.



KauecTBeHHbBIC p€akuyn Ha aMHUHOKHUCIOTbBI MW IICHTH/IbI (HI/IHFI/II[pI/IHHaSI,

Opnuxa, KCaHTOIIPOTEUHOBAs, OUyp

eToBas).

OTHoIIEHNEe aMUHOKHUCIIOT K Harp€BaHHIO. CuHTE3 aMUHOKHUCIIOT U3 IMpOAYKTOB
TCJIOMCPHU3AallMK 3TUJICHA. KaHpOH, OHAHT.

5.3. JIabopaTopHbie padoThI

Ta6nuna 3. JlabopaTopHble pabOTHI U UX TPYJOEMKOCTh

IHopsaakoBbI# HOMEP MOAYJIA. HaunmenoBanue TpyroemkocTh
esn 1abopaTopHbIX padoT J1a00paToOpHBIX padboT B yacax
Cemecmp 3
Monyae 1 Texnuka  Ge3omacHo#f  pabGoTel B 2
Ieab: 3HaAKOMCTBO €  OCHOBHBIMHU | xpMHueCKOId 11a6opaTopHN.
METOoAaMHu OpraHNuYecKon XUMHH: | JJaGopaTopHOE 0GopyI0BaHIe "
BBIJICJICHUS, OYHUCTKU OPraHMYECKUX | xpMpdecKast oCy/Ia
COCIMHEHMH B  YCIOBUAX — 0€30MACHOM | Meropl OUHCTKHY U BHIICICHHS
paboThl B XUMHYECKOH JabopaTopuu C OPraHMYECKHX COSIUHCHHIL:
HCTIONB30BAHMEM XHMHYECKOH IOCYABI M | — peperonka mpu aTMOC(EPHOM
11a00paTOPHOIo 00OPY0BAHUS JABJCHUN; 24
— MEPETOHKa C MapoM;
— BaKyyMHasl IEpErOHKa;
— OKCTPaKIIus;
— KpUCTaNTN3AIIUS;
— cyoimMarnus
Mopyas 2 OCHOBHBIC METOBI HACHTH(DUKAITNH 28
Ileab:  3HAKOMCTBO C  OCHOBHBIMH | OPTaHMYCCKHX COCIMHCHMUIA:
METOJaMH HACHTU(HUKAIMA OpraHudeckux | — ONPEACIICHHUE ITOKa3aTe s IIPEIOMIICHHA
COEIMHEHUI
Moayasb 3 WneHTrHGHUKAINN OpraHuIeCKUX 21
Ieab:  3HaKOMCTBO ¢  OCHOBHBIMH | COCIAMHEHHIA:
METOaMH HUIECHTHU(UKAMH OPraHWYECKUX | - ONpeleIeHUE TEMIIEPATyP KUIICHHS;
COCIMHEHUH - OTIpeJieJIeHNE TeMIepaTyp IUIABICHUS
Bcero 3 cemectp: 75
Cemecmp 4
Moayasb 4 — raJJoreHUpPOBaHHE 18
Heab: 3HakoMCTBO ¢  OCHOBHbIMHM | — HUTPOBAaHHC
METOaMH  CUHTe3a  (YHKUMOHAIBHBIX | — AUMIMPOBAHHC
IIPOU3BOJIHBIX YIJIEBOJOPOIOB - CyIbhupoBanue
— aMHHHUPOBAHUE
— IUa30THPOBAHHE
— peakiuu Kannuiapo
Moayasb 5 — IIEJIOYHOE TUIaBJIEHHE 26
Hean: 3HaKOMCTBO €  OCHOBHbIMHU | — HUTPOBAHNE apOMATHICCKUX
METOJaMH  CHHTe3a  (DYHKIMOHAIBHBIX | Y[ICBOLOPOIOB
TIPOM3BOIHBIX YTIEBOIOPOIOB — CHHTE3 OpraHNYeCKUX KpacuTenei
Monyas 6 KauecTBennsie peaknun Ha 31
IMeab: 3HAKOMCTBO C  OCHOBHBIMH | AMHUHOKHCJIOTBI u NCTITHABI
Ka4eCTBEHHBIMU peaxkuuaMu (HMHTHPUHHAS, Opiuxa,
OPraHMYECKOr0 CHHTE3a KCaHTONPOTEUHOBAsI, OMypeToBas).
Bcero 4 cemectp: 75
BCEI'O: 150




5.4. IlpakTnyecKue 3aHATHS

Ta6nuna 3. Tematuka, popma npaktuueckux 3ansatuil (I113) u ux Tpy10eMKOCTh

IHopsaaxoBbI# HOMEP MOAYJIA. IIpumepHas TeMaTHKA 3aHATHI U (popMa Tpyno-
esn npakTH4ecKnX 3aHATHI UX NPOBeeHUs eMKOCTh
B yacax
Teopus CTPOCHUS OPraHUYECKUX
COCIMHECHUH AM. bytneposa.
CTCpGOXI/IMI/I‘ICCKaH TCOPHUL. Tunesl
Monyae 1 CBSI3e B OpPraHUYECKUX COCIMHEHUSX.
ean: Beenenne. OcHoBHbIe noHsTHA | SP°-, SP>- M SP-THOpHAM3ALMA. S- U P- 20
1 OLPEACICHHA CBsI3U. XapaKTEPUCTUKU CBSI3U: DHEPIrUs
oOpazoBanusl, JUTHHA CBSI3H,
HAIIpaBJICHHOCTb B NPOCTPAHCTBE,
MOJIIPHOCTD U NOJIIPU3YEMOCTD CBSI3H.
Mopyas 2
Hean: bopmupoBanue I'omonornueckue psiapl, oOmme GHOPMYIIBI,
IIPEJICTaBICHUN O CTPOCHUU U nu30Mepus, HOMEHKJIATypa. XuMuueckue 20
XUMHYECKUX CBOMCTBAX CBOWCTBA YTJIEBOJIOPOJIOB.
YIJIEBOIOPOAOB
Mozyae 3 l'omonornueckue psiapl, oOmme GHOPMYIIbI,
Heas: popmupoBanue u3oMepusi, HOMeHkinarypa. Kiaccuduxamnms
MPEJICTAaBICHUNA O CTPOCHUU U (YHKIIMOHATBHBIX TMPOU3BOAHBIX IO HPUPOJIE 20
XUMUYECKHUX CBOMCTBAX OpPTraHUYECKOro paguKkana M (yHKIMOHAIBLHOU
(GYHKIIMOHAJIBHBIX MPOU3BOJIHBIX rpynnbsl. CTpoeHue GyHKIIMOHAIbHON TPYIIIbI.
YIJIEBOIOPOAOB
Monyas 4
e hopmipoBare Omnpenenenue, Knaccn@nxaufm B 3aBUCHUMOCTHU
A AP —— OT BEJIMYUHBI IUKJIA. YCTOHYMBOCTH LIUKJIOB. 20
N Homenknarypa.
XUMHUYECKHX CBOICTBaxX
TETEPOLMKINYECKUX COCIUHEHHUM
Moayasb 5 Knaccudukanus, crTpoeHue, HOMEHKIATYpA,
e hopmipoBare HaXO0XXJCHHUE B MPHPOJIE, OMOIOrHIecKast poJib:
< Monocaxapuibl— OJUro- 1 nojaucaxapuisbl. 20
IIPEJICTaBICHUN O CTPOCHUU U
XUMHYECKHX CBOMCTBAX YIJIEBOJOB
Monyas 6
Heab: hopmupoBanue Knaccudukanus aMUHOKHUCIIOT, MENTUAOB U
IIPEJICTaBICHUNA O CTPOEHUU U MPOTEHHOB, BHJbl HW30MEpPUH, HOMEHKJIATYpA. 20

XUMHYECKUX CBOMCTBAX
AMHWHOKUCIIOT, ICIITUA0B 1 HpOTGI/IHOB

CtpoeHne MOJIEKYII.

6. CamocTosiTesibHAst padoTa 00y4aromMuXcs U TEKYIIMA KOHTPOJIb YCIIeBA€MOCTH
6.1. Ilestu camocTOATEILHOM PA0OTHI




OCHOBHBIMH  TIETISIMA ~ CAMOCTOSITETILHOW  PabOThI  OakajgaBpPOB  SBIACTCS
(dhopMUpOBaHHE CIIOCOOHOCTEN K CAMOCTOSTEIILHOMY MTO3HAHUIO U O0YUYEHHUIO, TIOUCKY
auTeparypel, 0000IIeHHIO, OQGOPMIICHHUIO M  TPEACTAaBICHUIO  IOJTYYCHHBIX
pe3yJIbTaTOB, WX KPUTHUYECKOMY aHaJIU3y, IIOMCKY HOBBIX, palMOHAIbHBIX H
HEOpJUHAPHBIX PEIICHUN, apTYMEHTUPOBAHHOMY OTCTAUBAHMIO CBOMX MPEJI0KEHUM,
YMEHHUM MOJATOTOBKU BBICTYIUJICHUN U BEICHUS JUCKYCCUU.

6.2. OpraHu3zanus ¥ cofepKaHue CaMOCTOATEJbLHOMH PadoThI

CamocTosiTenbHast padoTa 3aKII0YaeTCs B U3yUYEHUU OTEIbHBIX TEM Kypca IO
3aJJaHUIO MPEMNoIaBaTeisl M0 PEKOMEHIyeMON UM Y4eOHOM TuTepaType, B MOJArOTOBKE
K TPAKTUYECKUM 3aHATUSIM W JIa0OpaTOpHBIM paboTaMm, K TEKYIIEMY KOHTPOJIIO
yCIEBAEMOCTH M MOJTOTOBKE K IK3aMEHY.

[Tocne BBOAHBIX JEKIUNA, B KOTOPHIX 0003HAYAeTCsl COJEepKaHUE AUCIUIUIMHBI,
ee npoOJieMaThKa W MpaKTHYecKash 3HAYMMOCTb, CTYJIEHTaM BBIJAIOTCS 3aJaHUsl Ha
MpaKTUYECKHUE 3aHATHS U jabopaTtopHbie paOoThl. CTyAEHTHI BBINOJIHSAIOT 3a/laHUs B
gacel CPC B TedyeHue cemecTpa B COOTBETCTBHM C OCBOCHHEM YYEOHBIX DPa3/eiioB.
3amuTa BBINOJTHEHHBIX 33JlaHUN TMPOU3BOJUTCS MOATAHO B Yachl MPAKTUYECKHX
3aHATHI. OLEHHBaHUE OCYIIECTBIIETCS IIYyTEM YCTHOTO OIIPOca IMPOBOJUTCS IO
COJIEPKAHUIO U KAYECTBY BBIIIOJIHEHHOI'O 3a/1aHHUS.

JlabopaTopHble pabOThl OXBATHIBAIOT MOTYJIH 1-6.

B pamkax aucuuriunHbsl BblosHsAeTcs 20 1ab0paTopHBIX paboOT, KOTOpPbIE
3AIIMIIAIOTCS YCTHBIM OIPOCOM.

Brinonaenne Bcex 1abopaTOpHBIX paboT 00s13aTEeIBHO.

B ciydyae HeBbIMOIHEHUS 1a00OPATOPHON pabOTHI MO YBAXKUTEIBHOW MPUYUHE
CTYJ€HT JOJDKEH BBINOJHUTh MPONYIIEHHbIE JTA0OPAaTOPHBIE 3aHATHUS B 4Yachl,
OTBEJICHHBIE HAa KOHCYJIbTUPOBAHUE C IIPEMOIABATEIIEM.

Bo BTOpOM cemecTpe BblAaeTcs 3aaHue Ha KypCOBYIO padoTy.

7. YueOHO-MeTOAUYeCKOE U HHPOPMALIMOHHOE O0ecneYeHne AU CIUTIIUHBI
7.1. OcHOBHasl JIMTEPATYpa MO AUCUHUILIHHE
1. Tynukun, E. 1. Xumus. B 2 4. Yacts 2. Opranudeckas XuMus : Y4eOHUK

st By3oB / E. V. Tynukun. — 2-e uza., ucnp. u gon. — Mocksa : M3gaTenbcTBo
FOpaiit, 2023. — 197 ¢. — (Briciiee obpazoBanue). — ISBN 978-5-534-02227-8. —
Texcr : snextponnsiii // OOpaszoBarenbHas mnatdopma HOpaiit [caiit]. — URL:
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2. Hptok, B. I'. Opranuueckast xumus : yueoHoe rmocoodue s By308 / B. I
Hprok, B. I'. Kapues, B. Il. Xuna. — 3-e u3a., ucnp. u jgon. — Mocksa
NznarensctBo Opaiit, 2023. — 502 ¢. — (Boicmee obpazoBanne). — ISBN 978-5-
534-08940-0. — Tekcr : anektponnbiii / OOpa3oBatenbHas 1iardgopma HOpaiit
[caiiT]. — URL: https://urait.ru/bcode/516548 (nmata oOpamenus: 14.09.2023). -
(ID=135702-0)
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ap.] : Jlanb, 2022. - (YueOnuku 17151 By3oB. CrienmanbHas nuteparypa). - ObC Jlans. -
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(ID=105971-0)

6. Jlarycesa, E.W. JlaGopaTopHbIii MpPakKTUKyM MO METOJaM OpPTaHHYECKOMN
xumMuu : yudeOHoe mocobue / E.M. Jlarycesa, A.WU. Iluuyruna, B.C. Jlarycena;

TBepckoii rocyapCTBEHHBIN TEXHUYECKUI YHUBEPCUTET. - 3-€¢ u3A. - Teepb : TBI'TY,
2021. - 120 c. - Tekcr : HenocpenctBeHHbd. - ISBN 978-5-7995-1184-5 : 561 p. -
(ID=146229-22)

7. JlaryceBa, E.W. JlaGopaTopHBbIii MpakTUKyM MO METOJaM OpraHUYeCKOH
xumuu . ydeOHoe mocobue / E.M. Jlarycesa, A.WU. Iluuyruna, B.C. Jlarycena;
TBepckoil rocy/1apCTBEHHBIN TEXHUUECKUN YHUBEPCUTET. - 3-€ u3. - TBepb : TBI'TY,
2021. - 120 c. - Cepgep. - Tekcr : anexktponnbiid. - ISBN 978-5-7995-1184-5 : 0-00. -
URL.: https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/144810 . - (ID=144810-1)

7.2. JlonmoJHMTe/JbHAs JUTEPATypPa MO JUCHHUIJINHE
1.  Bompocs! 1 3aauu 0 OpraHUYeCKOM XUMHUU : yueb. mocodue : B cOCTaBe

yaueOHo-meTonuueckoro komruiekca / T.K. Becemomckas [u np.]; mox pen. H.H.
CyBopoBa. - 2-¢ um3a. - M. : AmesuC, 2012. - 255 c. - (VYMK-Y). - Tekcr :
HenocpencTBennsiit. - ISBN 978-5-91872-027-1 : 750 p. - (ID=95724-8)

2. COopHUK 3a/1a4 10 OpraHUYeCKOW XUMUU : y4yeOHOe mocodue aJid By30B
no HamnpapieHuro "Xumusa' U cnenuanbHOCTH '(DyHIaMeHTanbHAs W IPUKIIATHAS
xumus" / B.S. JleaucoB [u nap.]. - Caumkrt-IlerepOypr [u np.] : Jlamp, 2022. -
(Yuebnuku g1 By3oB. CrnenumaneHas jauteparypa). - OBC Jlamb. - Teker
AJIEKTPOHHBIN. - Pexkxum noctyna: mo moamucke. - Jlara obpamenus: 19.07.2022. -
ISBN 978-5-8114-1582-3. - URL.: https://e.lanbook.com/book/211568 . - (ID=106017-
0)
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3. Apremenko, A.W. IIpakTukyM 1o opraHMYecKOd XUMUH : y4eO. mocodue
JUISL CTYZIGHTOB CTPOMTENbHBIX crell. By3oB / A.M. Apremenko, U.B. Tukynosa, E.K.
Anydpues. - 3-e uza. ; uctp. - Mocksa : Beicias mikosa, 2001. - 187 c. : wi. - ISBN
5-06-003987-0 : 49 p. - (ID=7871-47)

4.  OpraHuueckas XMMHUA | Y4€OHHK I BY30B : B 2 KH. : B COCTaBe y4eOHO-
Meroandeckoro komruiekca. Ku. 2 : Cnenuansabiii kypce / H.A. TrokaBkuHa [u np.];
nox pen. H.A. TrokaBkunHOU. - 2-¢ m3a. - M. : Jlpoda, 2009. - 592 c. - (Beicuiee
oOpazoBanue. CoBpeMeHHbIN yueOHHK). - TekcT : HemocpencrBeHubiid. - ISBN 978-5-
358-06390-7 (T. 2) : 466 p. 08 k. - (ID=84630-29)

5. Opranudeckass XUMHs : Y4EOHUK JIJIs1 BY30B : B 2 KH. : B COCTaBe y4eOHO-
Metoauyeckoro komiuiekca. Ka. 1 : OcuoBHolt kypc / B.JI. beno6oponos [u 1p.]; mox
pen. H.A. TroxkaBkunoit. - 4-e u3n. - M. : Jlpoda, 2008. - 639 c. - (Bricmiee
oOpa3zoBanue. CoBpemeHHbIl yueOHUK) (YMK-VY). - TekcT : HenocpeacTBeHHBIN. - 466
p. 08 k. - (ID=83507-30)

6. Kamuncknii, B. A. Opraanueckas xumust B 2 4. Yacts 1 : yueOHUK aiis
akajemudeckoro Oakanapuata / B. A. KamuHckuii. — 2-e¢ u31., UCHp. U JIOM. —
Mocksa : U3natensctBo FOpaiit, 2019. — 287 ¢. — (Briciee o6pazoBanue). — ISBN
978-5-534-02906-2. — TekcT : anektponHsbIil // ObpazoBarenbHas muatdopma FOpait
[caiiT]. — URL.: https://urait.ru/bcode/437748 (mata oOpamenus: 15.09.2023). -
(ID=166886-0)

7. Kamunckuii, B. A. Oprannueckas xumust B 2 4. YacTtp 2 : yueOHHUK A7
akajgemuueckoro OakanaBpuara / B. A. Kamunckuit. — 2-e usn., ucnp. U A00. —
Mockga : M3narensctBo FOpaiit, 2019. — 314 ¢. — (Briciee oo6pazoBanue). — ISBN

978-5-534-02911-6. — Texkcr : anexTponHbIi // OOpazoBatenbHas miaTdopma KOpaitt
[caiit]. — URL.: https://urait.ru/bcode/437949 (mata oOpamenus: 15.09.2023). -
(ID=166887-0)

8. Kamunckuii, B. A. Opranuueckass XMMHs: T€CTOBbIE 3aJaHUA, 3a]a4H,
BONPOCHI : yueOHoe nocobue ains By30B / B. A. Kamunckuii. — 2-e u3f., UCHp. U JOII.
— Mocksa : UznatensctBo FOpaiit, 2023. — 289 ¢. — (Bricmiee obpazoBanue). —
ISBN 978-5-534-02896-6. — Texkcr : anekTpoHHbIi // OOpa3oBaTenbHas miatgopma
FOpaiit [catit]. — URL.: https://urait.ru/bcode/513897 (marta obpamienus: 15.09.2023).
- (ID=166882-0)

9. Tapmmwun, A. II. Opranmueckas XuMusi B pUCyHKax, TabJIuIax, cxemax :

yuebHoe nocobue ans By3oB / A. . 'apmun. — 3-e u3a., ucnp. u gon. — Mocksa :
NznarensctBo Opaiit, 2023. — 240 c¢. — (Bricmiee obpazoBanne). — ISBN 978-5-
534-04808-7. — Tekct : snektponnbiii // OOpazoBatenbHas miardgopma HOpaiit
[caiit]. — URL.: https://urait.ru/bcode/512744 (mata oOpamenus: 15.09.2023). -
(ID=166883-0)
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10. Kumoes, M. B. Oprannueckas xumus : yaebHOe mocooue st By30B / M.
B. Kimoes, M. I'. A6nymiaeB. — Mocksa : UznarensctBo FOpaiit, 2023. — 231 ¢. —
(Boicmiee o6pazoBanue). — ISBN 978-5-534-14691-2. — Tekcr : 37€KTpOHHBIN //
OopazoBarenbHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/520088
(mara obopamenus: 15.09.2023). - (ID=166884-0)

11. BmmuBkoB, A. A. Opranndeckas XUMus. 3aa4u ¥ YIIPKHEHUS : yueOHOe

nocobue /g By3oB / A. A. BummBkos, A. B. [lectoB ; nox nayunoi pegakuueit B. f1.
CocHoBckux. — MockBa : M3gartensctBo IOpaitt, 2022. — 343 c. — (Bricuee
obpazoBanue). — ISBN 978-5-534-01618-5. — Tekct : »dAEKTpOHHBIN //
Oo0pazoBarenbHas miardopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/492250
(mata obpamenus: 15.09.2023). - (ID=166885-0)

7.3. MeToan4ecKkne MaTepHAaJIbl
1. Y4eOHO-METOAUYECKUN KOMIUIEKC JTUCIUIUIMHBI 0053aTeIpHO0M YacTu biioka 1

" Mucuumumnsl (Moxynn)" "Opranndeckas xumus'". HanpaBineHue noaroToBKu
18.03.01 Xumuueckas texnosorus. HampasineHHOCTb (1poduiib): XuMudeckas
TEXHOJIOTHSI BBICOKOMOJIEKYJISIPHBIX coeiuHeHni. Hanpasienue noarotoBku
18.03.01 Xumuueckas Texnosnorus. HampasiaeHHoCTh (Tpoduiib): XumMudeckas
TEXHOJIOTHSI CHHTETHYECKHX OMOJIOTMYECKH aKTUBHBIX BemlecTB. Hanpapnenue
noaroroBku 04.03.01 Xumus. Hampasnennocts (poduis): MenunuHckas u
dapmarneBTuueckas xumusi. Hanpasnenue nmoarotosku 04.05.01
dyHaaMeHTallbHAs ¥ NpUKIagHas xuMmusi. HanpaBineHHOCTH (crienuanu3anus):
@apmaneBtuueckas xumusa. Hanpasnenue noarorosku 19.03.01
buotexnonorus. Hanpasnennocts (npoduis): [IpoMblinieHHas
ounorexnosorus : ®I'OC 3++ / Kad. XumMuu v TEXHOJIOTUU MTOJTUMEPOB ; COCT.
AW. Inuyruna. - 2022. - (YMK). - TekcT : anextponHsiid. - 0-00. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/116136 . - (ID=116136-1)

2. PabGouas tetpanp no qucuuminHe "OpraHnyeckas XuMusl'" HanpaBieHUs

noarotoBku 18.03.01 Xumuueckas trexnonorus. [Ipopuns: TexHomorus u
nepepaborka nomumepon. 18.03.01 Xumuueckas texHosorus. [Ipoduis:
XrMHUYEcKasi TEXHOJIOTUSI CHHTETUYECKHUX OMOJIOTUYECKH aKTUBHBIX BEILIECTB,
XUMHUKO-(apMalleBTUIECKHUX MpernapaToB U kocmetnueckux cpeacts. 04.03.01
Xumus. [Ipoduns: Menunuuckas u papmareBruueckas xumus. 04.05.01
@dyH1aMeHTalIbHAA U IPUKJIagHas Xxumus. HanpasieHHOCTh (cnenuanu3anus):
dapmarieBTHYECKas! XUMUS : B COCTaBE yueOHO-METOIMYECKOT0 KOMITJIEKCa /
Kad. Texnonorus monuMepHsIx MaTepuaios ; pa3pad. E.W. Jlarycesa. - TBepb :
TeI'TY, 2017. - (YMK-B). - Cepsep. - Tekcr : anexrponnsiit. - (ID=130799-0)
3. OueHo4YHbIE CPEACTBA MPOMEKYTOUYHOM aTTECTALUU IO JUCHUTLIMHE
"Oprannueckas xumus" HanpasieHUs moAroToBku 18.03.01 Xumuueckas
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texHosorus. [Ipoduns: Texnonorus u nepepadoTka mosmmepos. 18.03.01
Xumnueckas texnonorus. [Ipoduiib: Xumudeckass TEXHOJIOTUS CUHTETUYECKUX
OMOJIOTUYECKH aKTUBHBIX BEILIECTB, XUMUKO-(DapMalleBTUUECKUX MPENnapaToB U
kocMmeTrndeckux cpeacts. 04.03.01 Xumus. [Ipoduns: Meauruuckas u
dapmanestuueckas xumus. 04.05.01 @yngameHTanpHas U NpUKIagHAs XUMUSL.
HanpasnenHocTs (ciennanu3anus): @apManeBTHUYECKast XUMUS : B COCTaBe
yuebHOo-MeTonyeckoro komruiekca / Kad. TexHnonorus nonmmMepHbIx
Mmatepuainos ; pazpad. E.W. Jlarycesa. - Teps : TBI'TY, 2017. - (YMK-B). -
Cepgep. - Tekcr : anekrponHsiid. - (ID=130797-0)

. KoMmiekT KOHTpOIBHBIX 3a4aHui N0 AucuuIuinHe "Opranuueckas XuMus'"
HamnpayieHus: moAroToBku 18.03.01 Xumuueckas texnoaorus. [Ipodus:
Texnonorus u nepepadotka noaumepos. 18.03.01 Xumuueckas TEXHOIOTHSL.
[Tpoduns: Xumudeckas TEXHOJIOTHSI CHHTETHUYECKUX OMOJIOTHYECKU aKTUBHBIX
BEII[ECTB, XUMUKO-(hapMaIeBTUYECKUX MPENapaToB U KOCMETUYECKUX CPEICTB.
04.03.01 Xumus. [Ipoduns: Meguruuckas u papMarieBTUIECKasT XUMUSL.
04.05.01 ®ynnameHTanpHas U NpUKIaaHas XuMus. HarmpaBiieHHOCTD
(cnenmanuzanus): @apmalieBTUYECKas XUMUS : B COCTaBE yueOHO-
Meroanudeckoro komuiekca / Kad. TexHomorust moJuMepHbIx MaTEPUAIIOB ;
pa3pab. E.U. Jlarycena. - Teps : TBI'TY, 2017. - (YMK-B). - Cepsep. - TekcT :
anekTpoHHbIH. - (ID=130798-0)

. Jlarycesa, E.l. JlaGopaTtopHbIii MPAaKTUKYM 110 METO/IaM OPTaHUYECKOW XUMUH :
yue0. mocobue / E.W. JlaryceBa, I'.A. Macnennuxona, T.JI. Kpaser; TBepckoi
roc. TeXH. YH-T. - 2-¢ m34. - TBepb : TBI'TY, 2010. - 104 c. : ui. - bubawuorp. : c.
102. - Tekcr : HemocpencTBeHHsbIi. - ISBN 978-5-7995-0484-7 : 74 p. 40 k. -
(1D=81944-61)

. Jlarycena, E.l. JlabopaTopHbIif MPaKTUKYM 110 METOJIaM OPTraHUYECKOU XUMHUH :
yue0. mocobue : B cocTaBe yueOHo-MeToanueckoro komiuiekca / E.W. Jlarycesa,
I'.A. Macnennukona, T.JI. Kpaserr; TBepckoii roc. TexH. yH-T. - 2-€ U31. - TBepb
: TBI'TY, 2010. - (YMK-V). - Cepgep. - Tekcr : anexrponnsiit. - ISBN 978-5-
7995-0484-7 : 0-00. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/81779 . - (ID=81779-1)

. Jlarycena, E.l. JlabopaTopHBIil MPaKTUKyM IO METO/IaM OPraHUYeCKON XUMUH /
E.N. Jlarycesa, I'.A. MacnennukoBa, FO.A. lllyneman; TBepckoii roc. TEXH. yH-
T, Kad. Xumun. - Tepp : TBI'TY, 2003. - 108 c. - Cepsep. - TekcT :
anekTponHbiid. - ISBN 5-7995-0249-3 : [6. m.]. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/58576 . - (ID=58576-1)

. Jlarycena, E.l. JlabopaTopHBIil IPaKTUKYM IO METO/IaM OPraHUYeCKOW XUMUH /
E.N. Jlarycesa, I'.A. MacnennukoBa, FO.A. lllyneman; TBepckoii roc. TEXH. YH-
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T. - 1-e u3n. - Teeps : TBI'TY, 2003. - 108 c. - bubnuorp. : c. 106. - Tekcr :
HenocpeacTBeHHbIi. - ISBN 5-7995-0249-3 : 55 p. 80 k. - (ID=15778-16)

9. IInaH-KOHCHEKT JICKUMM 1o AucuuIuinHe "Opranndeckas Xumus'.
CrneunanbHocTh 240501.65 - Xumuueckast TEXHOJIOTHS BBICOKOMOJIEKYJISIPHBIX
coeauHenuid. CnenuanbHocth 020101.65 - Xumus. CnenuansHocts 020201.65 -
dyHaMeHTanbHasd U npukiagHas xumus. Hanpasnenne 240100.62 -
Xumudeckast TexHojorus u onorexuosorus. Hanpasnenne 240100.62 -
Xumuueckas texnonorus. Hanpasnenne 240700.62 - buotexHoaorusi.
Hanpasnenue 240100.62 - Xumuyeckasi TeXHOJIOTHS, Tpoduiib TexHOIOorus U
nepepaboTtka noaumepoB. Hanpasienue 020400.62 - Xumus Hanpapienue
020100.62 - Xumus : B coctaBe yueOHO-METOIMUECKOro KoMiuiekca / TBepckoit
roc. TexH. yH-T, Kad. TIIM ; coct. I'.A. Macnennukosa. - Tseps : TBI'TY,
2011. - (YMK-JI). - Cepgep. - Tekcr : anexktponnsiid. - 0-00. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/101128 . - (1ID=101128-1)

10.Bompocs! AJ1s1 TOATOTOBKH K 3K3aMEHY 10 JucHuIUiiHe "Oprannyeckas Xumus' .
CneunansHocth 240501.65 - Xumuueckas TEXHOJIOTHSI BEICOKOMOJIEKYJISIPHBIX
coequueHnii. CriennaibHOoCTh 020101.65 - Xumus. CrnermanbHocTh 020201.65 -

@dyHaMeHTaNbHasA U pukiagHas xumus. Hanpasnenune 240100.62 -
Xumudaeckasi TexHojorus u onorexuosorus. Hanpasnenne 240100.62 -
Xumnueckas texHosnorus. Hanpasnenue 240700.62 - buorexHosorus.
Hanpasnenue 240100.62 - Xumuyeckasi TeXHOJIOTUA, Tpoduib TexHomorus u
nepepadboTtka noaumepoB. Hanpasienue 020400.62 - Xumust Hanpapienue
020100.62 - Xumus : 4 ceMecTp : B COCTaBe yueOHO-METOIUYECKOT0 KOMILJIEKCa
/ TBepckoi roc. TexH. yH-T, Kad. TIIM ; coct. I'.A. Macnennukosa. - TBepsb :
TeI'TY, 2011. - (YMK-B). - Cepsep. - Tekcr : anexkrponnsiii. - 0-00. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/101126 . - (ID=101126-1)

7.4. IIporpaMMHoe o0ecriedeHue Mo AMCIUTLIHHE
1. Oneparmionnast cucrema Microsoft Windows: mumensun Ne ICM-176609 u

Ne ICM-176613 (Azure Dev Tools for Teaching).

2. Microsoft Office 2019 Russian Academic: OPEN No Level: nuuensus Ne

41902814.

SANESE

7.5. Cnenuajau3MpoBaHHbIe 0a3bl JAHHBIX, CIIPABOYHbIE CHCTEMBbI, JJIEKTPOHHO-
On0IMOTEeYHbIe CHCTEMBbI, MPpo(deccuoHaIbHbIE MOPTAJIbI B UHTEepHeT

OBbC n nuuen3nonHbie pecypesl TBI'TY pazmeneHst:
Pecypcsr: https://lib.tstu.tver.ru/header/obr-res
OK TsI'TY: https://elib.tstu.tver.ru/MegaPro/Web
OBbC "Jlanp": https://e.lanbook.com/
OBC "YHuBepcuteTckas OubnmoTeka onnaia": https://www.biblioclub.ru/
3BC «IPRBooks»: https://www.iprbookshop.ru/
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6. ODJEKTpOHHAs oOpazoBartenbHas miaTdopma "FOpaiit" (OBC
«HOpatiit»): https://urait.ru/

7. Hayunas snekrponnas 6udnmoreka eLIBRARY:': https://elibrary.ru/

8. Nudopmanmonnas cucrema "TEXHOPMATHUB" Koudurypanus "MAKCUMYM":
ceTeBas Bepcus (rojJjoBoe OOHOBJIIEHUE): [HOPMATUBHO-TEXHUYECKHE, HOPMATHUBHO-
npaBoBble U pykoBojsiie fokyMmeHThl (I'OCTs1, PII, CHuller u ap.]. Quck 1, 2, 3,
4. - M.:Texnopmatus, 2014. - (Jdoxymentamusa s npodeccuonanon). - CD. -
Tekcrt: anmekTpoHHEI. - 119600 p. — (105501-1)

9. baza nmaHHBIX y4yeOHO-MeTOAMYECKHX KoMIUIekcoB: https://lib.tstu.tver.ru/header/
umk.html

YMK pazmemien: https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/116136

8. MaTtepuajbHO-TeXHHYECKOEe 0O0ecnevyeHne TN CIUIIUHbI

[Ipy w3ydyeHUM JUCHMIUIMHBL «OpraHudeckas XUMHUSA»  HCHOJIb3YHOTCS
COBpPEMEHHBIE CpeJCTBA OOYy4YEHHUs, BO3MOXHA JEMOHCTpAlUs JIEKIIMOHHOIO
MaTtepuaga C IMOMOIIbI NPOEKTOpa. AYAUTOpPUA ISl TMPOBEACHUS JIEKIIMOHHBIX
3aHSTUM, TPOBEICHHUS 3alllUT M TPE3CHTAIlMd KypCOBBIX pabOT OCHalleHa
COBPEMEHHOM KOMMBIOTEPHON M OPUCHOU TEXHUKOW, HEOOXOAMMBIM MPOrPAMMHBIM
oOecrieueHreM, JIEKTPOHHBIMH Y4€OHBIMU TIOCOOMSIMU M 3aKOHOJIATEIHLHO-TIPABOBON
MOMCKOBOM CUCTEMOM, UMEIOIIHMIA BBIXOJI B TI00ATBHYIO CETh.

Jlnst mpoBeneHus 1abopaTOPHBIX pabOT UMEIOTCS JTabOPATOPUU OPTaHUIECKOTO
CUHTE3a C HEOOXOAMMBIMU PEAKTUBAMHU M 000PYAOBAHUEM.

9. OnleHOYHBIE CPEACTBA IJIA POBeIeHUS MPOMEKYTOYHOM ATTECTALNH

9.1. OueHo4YHBbIE CPeACTBA JJIS MPOBEACHUS MPOMEKYTOYHOM aTTeCTAIIUN B
(¢popme 3x3ameHna

1. Dk3aMeHalMOHHBIM OWJIET COOTBETCTBYET (opMe, YTBEP>KIECHHOM
[TonoxeHnueM o pabouux mporpaMMmax AUCIUIUIMH, COOTBETCTBYIOMIMX (perepanbHbIM
roCyJIapCTBEHHBIM 00pa30BaTE/IbHBIM CTaHJapTaM BBICIIETO OOpa30BaHUSI C YUETOM
MpoeCCUOHANIBHBIX CTaHAApTOB. THUMOBOM oOpaszell HSK3aMEHAIMOHHOTO Ouiiera
npuBeseH B [Ipunoxkenun. ObyuaromemMycst 1aétcs mpaBo BbIOOpA 3aJjaHUM U3 YKCIIa,
colepkammxcs B Owiere, NpWHUMAas BO BHUMaHUE OIEHKY, Ha KOTOPYK OH
MPETEH/TyET.

Uucno »sk3aMeHanMoHHbIX OmieroB — 20. Yucno BompocoB (3amaHuii) B
sK3amMeHanmoHHoM Owminere — 3 (1 Bompoc AJis Kateropum «3HaThb» U 2 BOMpOca s
KaTErOPUU «YMETHY).

[IpoaomKUTENBHOCTD SK3aMeHa — 60 MUHYT.

2. Illxana oueHWBaHHMS MPOMEKYTOYHOW aTTecTauu B (GoOpMe SK3aMeHa —
COTIMYHO», «XOPOILIO», «yIOBIECTBOPUTEIHLHO», «HEYIOBIECTBOPUTEIILHOY.

3. Kputepuu O11€HKH 3a IK3aMEH:

JUISL KATETOPUU «3HATHY:

BBIIIIE 0230BOTO — 2;
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0a3oBbIil — 1;
HiKxe 6azoBoro — 0;

KPUTEPUU OLICHKHU U €€ 3HAUEHUE ISl KATETOPUU «YMETh:

oTrcyTcTBUE yMeHus — 0 6am;
HaJu4yue ymeHus — 2 oaa.

«OTJIUYHO» - IPU CyMMe OaJIoB 5 uiu 6;

«XOpOLIOY» - IPU cyMMe 0alioB 4;

«YIOBJIETBOPUTEIHHOY - TIPU CyMMe 0auioB 3;

«HEYAOBJIECTBOPUTENBHO - IipU cymme O6aisios 0, 1 wn 2.

4. Bupa sk3aMeHa — MUCbMEHHBIM 3K3aMEH, BKIIIOUYAIOIIMM peIIeHHE 3a7ay C
MCIIOJb30BaHUEM CHPABOYHOTO MaTepuaja U HEMPOrPaMMHUPYEMOT0 KaJIbKYJISATOpA.

5. baza 3ajanuil, npeabsBasgeMas 00yJaromuMcst Ha YK3aMEeHe:

1. llpenensubie yrneBogoponasl. OO6mas ¢opMyna, TOMOJOTHYECKUH psf,
uzoMepusi 1 HomeHknarypa. IIpoctpancTBeHHOe cTpoeHue MmeTaHa. Kondopmarims.
XYMHUYECKHE CBOMCTBA HA MPUMEpPE TPUMETHIIMETAHA: TAJIOMIUPOBAHNE (MEXaHU3M),
napoga3zHoe HUTPOBAHKE, CYIb(POXIOPUPOBAHUE, OKUCIICHHE.

2. Anunukinueckue yriaeBojopoasl. OOmas dhopMmyia, TOMOJOTHYECKUA paj,
M30MEpUsi M HOMEHKIATypa. YCTOMYMBOCTh IIMKIOB (YIJIOBOE, TOPCHUOHHOE,
CTEepUYECKOe HampsbkeHue). baHaHoBasi CBsi3b. XHMMHUYECKHE CBOMCTBA: PEAKIIUU
MPUCOEIMHEHUS] U 3aMEIICHMUS.

3. OTuiieHoBbie yraeBogopoabl. OOmiast dbopMmyna, TOMOJOTHYECKUN P,
u30Mepuss ¥ HOMeHKIarypa. CTpOeHHme OSTHIIEHA, T-CBA3b, SP>-TUOPHIM3ALS.
XHUMHUYECKUE CBOMCTBAa HA MPUMEpE aJKEHA: TMIPUPOBAHHE, TMIAPOraJOuIUPOBAHUE
(MexaHu3M), OpsiMasi U CEPHOKKUCIIOTHAS THIpATalIHSL.

4. AuetuieHoBble yriaeBojopoabl. O6mas ¢opMyna, TOMOJIOTHUECKUH PS,
u3oMepuss M HoMeHknarypa. Crpoenuwe anetwneHa. @dusmyeckue CBOWCTBA.
XHAMHUYECKHE CBOMCTBA HA MPUMEPE AJIKWHA: THUIPUPOBAHUE, TUAPOTaJOTC€HUPOBAHUE,
raJIONIMPOBAHKE, B3aUMOJICHCTBUE C MpoNaHaleM, IPOMMOHOBON KUCIOTOM.

5. CTpoeHue aleTUsICHOBBIX YIJIEBOJIOPOAOB. SP-CocTosiHME aToMma yriepoia
XapakTepuctuka TporHoU cBs3u C (IyIMHA, YHEPTHs, MOJSIPHOCTD, TOISIPU3YyEMOCTh).
Kucnple cBoOWCTBa ankwioOB C KOHLEBOW TPOWHOM cCBA3bIO. [lpuBectn ypaBHEHMS
pEeaKIuu.

6. [luenoBeie yraesogoponapl. O6mas popmyna. Knaccubukanus. Vzomepus u
HOMeHKIaTtypa. CTpoeHHE IUEHOBBIX YIIIEBOJOPOIOB. OCOOEHHOCTH XUMHUYECKHX
CBOWCTB JMEHOBBIX YIJIEBOJOPOAOB C COMNPSDKEHHBIMU CBSI3SIMU: THAPHPOBAHUE,
raJjOuIMPOBAHUE, TU]IPATALINS], OKUCIIEHUE JUEHOB C CONPS)KEHHBIMU CBA3SMH.

7. Apomatudeckue  yrieBoaopoasl. Knaccudukarus. ['omonorn — OeHzodna.
MN3omepus. Homenknarypa. Ctpoenue Oen3zonma. duszmdeckue cBoicTBa. Peakmueit
ANTKWIMPOBaHUS (TAJIOT€HOMPOU3BOAHBIM U ATUJIEHOBBIM YTJIEBOJOPOIOM) MOIYUYUTh
M30MPONWIOEH30]1 U HalUCaTh JJIA HEro pPEeakUuyi0 XJOPUPOBAHMS HAa CBETY U B
MPUCYTCTBUM KaTainu3aTopa (MEXaHU3M peakLuid).

8. 3amecturenu 1 u Il poma. [IpaBuna opueHTanu B OEH30JILHOM KOJIbLIE Ha
npuMepax XJIOPMETHIMPOBAHUS TOJyoJa, AJIKWIUPOBAHHUS OEH30MHOIO albJIeTuia.
MexaHn3MBbI peakInii.




9. MexaHu3Mm 37eKTpOPHUIBHOTO 3aMeIeHHs B OEH30JIbHOM KOJIbIIE Ha TPUMEpPE
HUTPOBAHUS TOJTyOJ1a; Cynb(hUpPOBAHMUS HUTPOOCH3071a; aIIIMPOBAHUS
n3onponmideH3ona. OkuciaeHne 6€H3051a U €ro TOMOJIOTOB.

10. Tlomyuenue dheHosohopMaIbAETHAHBIX CMOJ HOBOJIAUHOTO THIIA.

11. Cnuptel. Knaccudukamus. M3zomepus u HoOMeHkIaTypa. Duzndeckue
CBOMCTBa. Accolyaius CIUpPTOB. XUMHUYECKUE CBOMCTBA: 00pa3oBaHUE ajJKOTOJISITOB,
MIPOCTHIX U CIOXHBIX d(PUPOB, TATOTEHOTPON3BOAHBIX, d(PUPOB MUHEPATLHBIX KHUCIIOT.
Mexanu3m 00pa3oBaHHs CIOKHBIX 3¢upoB. Pasnnume peakunoHHOW CIIOCOOHOCTH
MEPBUYHBIX, BTOPUYHBIX U TPETHYHBIX CIIUPTOB B MIPUBEJCHHBIX PEAKITUIX.

12.  Opuentupyroiee BIIMSIHUE TUAPOKCUIBHOU TPYIIIBI «Cr-
ANKUIITMPOBAHHE; «Cy»-auunupoBaHue; HUTPOBAHUE; HUTPO3UPOBAHUE;
OpoMupoBaHUE.

13. ®enoubl. Peakuuu KOHJIECHCAIMU C ajbJeruaaMu, KeToHaMu. [lomumepsl
HA OCHOBE TOJIYYCHHBIX COCIMHECHUN.

14. ]JIByxaTOMHbI€ CHHUPTHI. XHWMHYECKHUE CBOMICTBA: BHYTPUMOJICKYJISIpHAs
neruapatamus 1,2-; 13-; 1,4-rmukoneit. Jlernaparanust ABYTPETHYHBIX TIIHMKOJICH:
B3aUMOJICHCTBUE TJIIMKOJEH C OKUCSIMU; TOJIydeHHE MOJMATUIICHIIUKOJbTepedTanaTa
(J1aBcaHa).

15. BayTpumousekynsipHas AerujapaTtanus JAByxaromMHoro cnupta (1,4-
ko).  Jlis  moiiydeHHOro  auMeHa  (CO€IMHEHMs) HamucaTh JBa  BHUJAA
MOJIMMEPU3ALINH.

16. Tpexaromubie cnupThl. Knaccudukamms. Homenknarypa. Ilomyuenue
JIMIEPUHA W3 XJIOPUCTOrO aiuivia. B3anmoneicTBUE TIULEPUHA C XJIOPUCTHIM
BOJOPOJIOM, C a30THOU KUCJIOTOM, ¢ (pTaneBoi KUCIOTOM.

17. TanorenomnpousBoansie. Kiaccudukanusa. W3omepus. Homenknartypa,
dusnueckue cBoiicTBa. XMMUYECKHE CBOMCTBA.

18. TamorenompousBojHble. XUMHYECKHE CBOMCTBA: U3 BTOPUYHOTO
XJIOPUCTOTO MPOMNUJa MOJYYUTh HUTPOAIKAH, MPOCTOM 3(pup, anmkuialeraT, aJiKeH,
TETPaAU30MPOIUII AMMOHHI OPOMHUCTBIH.

19. Apomartmueckue ®  KUPHO-apOMATHUYECKHUE  TrajOTCHIIPOU3BOIHBIC.
CpaBHUBaHUE PEAKIIMOHHON CIIOCOOHOCTH TaJIOreHa B 3TUX coenuHeHusx. [lomyuuts
u3 OeH3ojia XJIOPOCH30J W XJIOPUCTBIM OCH3WJI W HAMHUCATh NJII HUX DPEAKIUUd C
dbeHoNsITOM HATpUs; C I[MAHUCTBIM HAaTpueM. BBeneHWe, KakWX 3aMeCTHTENeH
YBEJIMYMUBAET MOJBUKHOCTh TaJIOT€HA B XJI0pOeH30I1e?

20. [IlpenenwHbie anpaeruabl. OOpa3zoBaHue IMOdyaleTajJed W amnerasiei.
AnbaosibHAsE KOHJEHC A1, KPOTOHOBAsI KOHICHCAIIMS, CII0KHOA(UPHAs KOHIEHCAIIUS
TuieHko.

21. ®opmanbuerus, €ro peaknuoHHas  crnocoOHocTh.  KonneHcanus
dbopmalnbieruia ¢ aueTuaeHoM, peHoiaMu, JIMHEeHAs U UKInYecKas MoIuMepu3alus
dbopmainperuaa.

22. HemnpenenbHble anpaeTUABI U KETOHBI. BUIBI M30MepuH, HOMEHKIATYpA.
Buasl nzoMepun, HoMeHKIIAaTypa. AKpOJEUH, KPOTOHOBBIN alIbJIETH/l, BAHUITYKCYCHBII
anbACTUZ, METUIBUHUIKETOH. (OCOOCHHOCTH XHUMHYECKHX CBOWCTB o- U [3-
HEMpEJETbHbIX  QlbJIETUJIOB W KETOHOB B PEAKUUSX  MPUCOETUHEHHUS



OpOMHCTOBOOPOIHON KHUCIOTHL. Peakuuu mo kapOOHMIIBHOW TpyIile W MOJBOMHOMN
CBS3H.

23. ApomaTuyecKue aibJeTuibl W KETOHbl. XHWMHYECKHE CBOWCTBA  —
BOCCTaHOBJICHHUE, OKHCIIeHHEe. B3anMoaeiicTBue apoMaTuiecKux ajabAeTruI0B € XJIOPOM
Ha CBETY U B MPUCYTCTBUU Karanuzaropa; peakuus Kannummapo (caMOoOKHCIeHHE—
CaMOBOCCTAHOBJICHUE).

24. TanoreHompousBojHble psna OeHzona u HadranuHa. [lomydenue.
OOBbsACHUTE MNPOYHOCTH CBSI3U TajOreHa C SAPOM C BJICKTPOHHOM TOUKH 3pPEHUS.
Peakuuu 3amenieHusi rajoreHa, 3aBUCMMOCTb 3TOTO 3aMEIICHHS OT 3aMECTHUTelNs B
OCH30JbHOM  KoyibLle. Peakuum  apoMaTHMYeCKUX  TalOT€HONPOU3BOAHBIX  I10
OEH30JIbHOMY KOJIbILY.

25. KapOonoswie kucnothl. Knaccudukamusi, wu3zoMepusi, HOMEHKJIATypa.
[I'omonoruyeckuii psa. Pusndeckue cBoicTBa. Accounuanusi KapOOHOBBIX KHCIOT.
3aBUCHMOCTh MOHM3AIMHA OT CTPOCHHS pajaukaa; oOpa3oBaHHE COJEH, THUIBI CBS3U
aHWOH KUCJOTHI — MeETalul; 0Opa30BaHWE aHTHAPHUAOB, XJIOPAHTUIPHUIOB, CIOKHBIX
3(upoB.

26. Apomartudeckne KapOOHOBbIE KHCIOTHL. Kraccudukarus, wu3omepus,
HOMeEHKnatypa. ['omonornueckuit  pan. duszmdeckue  cBoMCTBA. Accouuanus
KapOOHOBBIX KHCJOT. 3aBUCUMOCTh MOHU3AIMUA OT CTPOCHUS paJuKaia; oOpa3oBaHHe
COJICH, THUIIBI CBS3M aHMOH KHUCIOTHI-METaJT; PEaKIUU ANEKTPOPIIBHOTO 3aMEeIeHUS
[0 aPOMATUYECKOMY KOJIbILY.

27. JIByXOCHOBHbIE  KapOOHOBBIE€  KHUCIOTBHl. XHMMHYECKHE  CBOWCTBA:
AUCccOoLMaIus; MojiyueHne 3(UpoB Ha MpuUMepe 0O0pa30BaHUSA TUMETHIIOBOTO 3(upa
TepeTaseBoil  KHUCIOTHI, €ro IMOJIMKOHAEHCALUA C TJUKOJIEM; OOpa3oBaHHE
AHTUJPUJIOB JUIS PA3IMYHBIX JIBYXOCHOBHBIX KHUCJIOT; MOJYYEHHE aMHJIOB U MUMH/IOB;
OTHOIIIEHNE K HarpEBaHUIO.

28. Ilpocteie »dupsl. Omnpenenenue. Knaccudukamus. Homenknatypa.
Meronbl mnonydeHus. XHUMHYECKHME CBOMCTBA: OOpa30BaHHME OKCOHHMEBBIX COJIEH,
pacierienue 3pupos.

29. Cnoxwusie 3¢gupsl. O6mas ¢opmyna. CocoObl MOTydeHUs. XUMHUECKHUE
CBOMCTBAa CIOXKHBIX A3(UPOB Ha mpuMepe OyTHianerata: THUIPOJIH3, AJIKOTOJIH3,
aIuI0JI13, COOCTBEHHO MepedTepurKaIIns.

30. Cnoxubie 3pupbl KAPOOHOBBIX KUCIIOT, Kiaccudukamnus. [IpoMbInuieHHas
nepepadoTKa KUPOB U Macell: OMbLJICHUE, THJIPUPOBAHHKE.

31. AuwneroykcycHbli a¢dup: Hamucath KeTo-eHONBHYIO — TayTOMEpHIO.
[IpuBecTn peakuMu aneTOyKCyCHOro a¢upa B KETOHHOW (opme: mpHucoequHeHus
BOAOpOJIa, OMCYIb(UTA HATPUS, 3aMEILIEHUS KapOOHWIBHOTO KUCIOPO/Ia.

32.  Oproadupsl. Ha npumepe TpUITUIOPTOALIETaTa PACCMOTPETH MOJIyYCHHE,
TUAPOJIN3 B KUCIION cpefe.

33.  OkcHUKHCIOTBI. XUMHUYECKHE CBOMCTBA OKCHKHCIOT Ha IMpHUMEpe 2-OKCHU-
OyTaHOBOM KHUCJIOTBI: TOJY4YEHHE MPOCTHIX 3(PUpPOB, OCOOEHHOCTH 0Opa30BaHUS
CII0XHBIX 3(upoB, B3aumoeicteue ¢ PCls, ramorennaamu  kapOOHOBBIX KUCIIOT.

34. Aurugpuasl KapOOHOBBIX KucioT. OOmas dopmyna. Paznmuuus B
CIIOCOOHOCTH  O0pa30BBIBaTh AHTUIPHUABI Yy OJHOOCHOBHBIX U JBYXOCHOBHBIX



KapOOHOBBIX KHUCJIOT. B3auMojelcTBue aHTUAPHUIIOB C BOJIOM, OCHOBAHUSIMU,
cnupTamu, eHoJIaMHu.

35. Hurpocoenunenus. Hwutpoankanel. Knaccudukanus 1no — yuciy
HUTPOTPYII W UX MOJNoXkeHUt0. CTpoeHHue HUTPOTPYNIbl. XUMHUYECKHE CBOWCTBA
HUTPOAJIKAHOB: BOCCTAHOBJIEHHE, OOpa3oBaHHMe alu-(QOpPMBbI, B3aUMOJCUCTBUE C
a30TUCTOM KUCIOTOM, OTHOIIEHHE K MUHEPAIbHBIM KHCIIOTaM.

36. ApomaTuH4yecKue€ HHUTPOCOCIMHEHUs. MeXaHu3M  BJIEKTPOPUIBHOTO
3aMeIEHHs] Ha TIpUMepe n-HUTPOTOdyosa. BoccranoBinenne HUTpoOeH301a B KUCION
U IIECJIOYHOM cpenax.

37. Hurpunel. OOmas ¢opmyna. XuMHUECKHME CBONCTBa HUTPUIIOB Ha
npuMepe aJuMOHUTPUIIA: THAPOAU3  (LIENIOYHOM, KHCJIOTHBIN);  3TepUHUKALuS;
BoccTaHoBieHMe. [lonnmepusanus akpUuJIOHUTPUIIA.

38. Mzonutpuisl. OcOOEHHOCTH CTPOCHUS. XUMUYECKHUE CBONCTBA HUTPHUIIOB:
TUAPOJIN3, PEAKIIMY IPUCOSAMHEHUS IO aTOMY YIJIepoa.

39. Awmwmnabl.  Knaccuduxamms. XuMmuUeckwe CBOWCTBA apOMaTHUECKHUX
aMUHOB IO aMUHOTPYNIE: pPEeaKIUU 3aMEelIeHUs] aTOMa BOJOPO/a, B3aUMOJICUCTBHUE C
a30TUCTOU KUCJIOTOM.

40. Awmwuapl kapOOHOBBIX KuCHOT. OOmIas ¢gopmyna. CrocoObl MOIYYCHUS.
XUMHYECKHE CBOMCTBA aMHUJIOB HAa MPUMEPE aMUJa MAacCISHOW KHUCJIOThI: TUIPOJIU3 B
KUCJIOM W IIEJOYHOM cpeaax, Aerujiparanusi, B3aUMOJEUCTBHE C TUIOOPOMHUIOM
HATpPHsl, BOCCTAHOBJICHUE.

41. A3socoenuuenus. Kiaccudukanus mno Bugy pagukana Ilomydenue
a30KpacuTess IMa30TUPOBAHUEM M3 M-HUTPOAHWIMHA U COUYETAHUEM C O-HAPTOJIOM.

42. Juazocoenunenus. Omnpenenenue. OOpa3oBaHHE COJCH OMA30HUS  C
pa3IMYHBIMM  AMA30TUPYIOIIMMHU areHTamu. [loOouHble peakuuu B MHpolecce
nua3zoTupoBaHus. Peakiyu 6e3 BbIIeIeHUS a30Ta.

43. Tamorenoxucnotsl. Kinaccudukaius mo yuciny KapOOKCHIIBHBIX TPYII U
ATOMOB rajioreHa, MOJIO)KEHHUIO TaJIoreHa. XUMHYECKUE CBOMCTBA TAJIOT€HOKHUCIIOT MO
KapOoKcwiIbHOM rpynmne. OTHOIIEHNE K HarPEeBaHUIO.

44, TanoreHaHTHAPUIL KapOOHOBBIX KHCIOT. OO6mas ¢opmyma. CrocoObr
nonydeHusi. OcoOeHHOCTH ToNMy4deHus: (prop- ¥ MOAaHTHAPUAOB. B3ammonericTBue
XJIOPAHTHJIPUAOB C AJIKOTOJISITAMH, apeHaMu W (PEeHOJaMu B NHPHUCYTCTBUHU KHUCIOT
JIptonca, cosiMu KapOOHOBBIX KHCIIOT.

45.  T'mapornepoKCUIbl aTKUIOB U EpKUcIoThl. [loayueHnre u npuMeHeHue.

46. Monocaxapuasl. Knaccudpukamus.  Oxco- U ToJyaleTalbHbIe
(uuxuaeckue) (Gopmel, uzoMepsl. SBrneHue myrtapotanuu. OCOOEHHOCTH CBOMCTB
MOJIyaleTalbHOTO THIPOKCHUIIA.

47. Omnurocaxapuipl. XHUMHYECKHE CBONCTBA pEAYLUPYIOUIUX H  HE
pPEAYLUPYIOUIUX IMCAXapUJIOB.

48. Tlomucaxapuasl. Lemmonosza. [Ipocteie adupbl 1HemwI0NM036 (METHII-,
ATHII- , KAPOOKCUMETUIIIEITI0103a). CIOCOOBI MOTyUeHUSI.

49. Tlomucaxapuasl. Kpaxman. CtpoeHue makpoMmosiekyibl. J[Be ¢pakiuu
kpaxmana. CTaauu rupoaun3a.

50. Awmwunokucnotsl. Knaccudukamnms. Xumudeckre cCBOMCTBA aMUHOKHUCIIOT
10 aMUHOTPYIIIIE aMUHOMACIISTHOW KUCIIOTHI.



51. Terepouukinueckue coeauHenus. I[luppon Crpoenue. Ilomyuenue
nuppona. XUMHUYECKHE  CBOWMCTBA: JCHCTBUE MMHEPAJIbHBIX KHUCJIOT, pEaKlIuu
anekTpoduiibHOro 3amenieHus. Otiuuue ot pypana u Tuodena.

52. T'erepouuknudeckue coeauHeHus. I[lupuauH, ero cTpoeHue. TuIb
peakuMii, XapakTepHble M1 [HUPUIUHA, PEAKUUU  BJIEKTPOPWIBHOTO U
HYKJI€O()UIBHOTO 3aMEIICHHUS.

53. T'erepouukinnueckue coeauHeHua. TuodeH. CnocoObl MONIy4YEHUS.
XUMUYECKHE CBOMCTBA: peaklUUd JNIEKTpopMiIbHOrO 3amemieHus. Oriauuue ot
¢dbypana u nmupporna. Ounctka OeH3oia oT THOdeHa.

54. Terepoumkinueckue coenuHeHus. @Dypan. Crpoenue. Ilomyuenue
¢ypana. XuMHYECKHE CBOWCTBA: peakuMy IMPUCOEAVHEHMS, OKHCIICHHS,
3IEKTPO(HUIBHOTO 3aMEIICHUS.

55. Twuonsl (Mepkamransl). O0mmas dopmyna. Knaccudpukanus. XuMmuueckue
CBOMCTBa THOJIOB Ha MpPUMEpE MPOMNaHTHOJA-2: B3aUMOJEWUCTBUE CO WIEIOYaMU U
COJIIMH TSKEJIBIX METAJUIOB; 00pa30BaHME MPOCTHIX U CIOXKHBIX 3(PUPOB; OKUCICHUE
B Pa3NIMYHBIX yCIOBUAX. [[puMeHeHne MepKanTaHoB.

56. Twuosdupsl. Knaccudukarms. Xummuueckne CBOMCTBa: 00pa3oBaHue colieit
cynbdonus, okucienue. Wnpur, ero noinydeHue m o0e3BpexuBaHHUE. THOKOIOBBIC
Kay4dyKH.

57. Marnuliopranu4eckue coeluHeHus. Meroasl mnojydeHus. Peakuuu
I'PUHBSPOBCKUX PEAKTUBOB: MOJYYEHUE CIIUPTOB, KAPOOHOBBIX KUCIOT.

[Tonb30BaHME pa3IMYHBIMU TEXHUYECKMMM YyCTpoilcTBaMu, Kpome OBM
KOMITBIOTEPHOT'O KJIacca M MPOrpaMMHBIM OOECleYeHHEeM, HEOOXOIUMbIM Jis
pelIeHNs MTOCTABJICHHBIX 3a7a4, HE Jomyckaercs. [Ipu kenaHuu CTyneHTa MOKUHYTh
Mpeaesibl ayJuTOPUM BO BpEeMs HK3aMeHa HK3aMEHAIMOHHBIA OWJIET TMocie €ro
BO3BPALICHUS 3aMEHSIETCS.

[IpenomaBaresnnb MMEET NPaBO IIOCIE MPOBEPKHM NUCHbMEHHBIX OTBETOB Ha
AK3aMEHAIMOHHBIE BOIIPOCHI U PEUICHHBIX HA KOMIIBIOTEPE 3a/1a4 3aJ1aBaTh CTY/ICHTY B
yCTHOW (hopMe YTOUHSIONIME BOIMPOCHI B paMKaX COJEPXKaHHS IK3aMEHAIMOHHOTO
Owiera, BEIIAHHOTO CTYACHTY.

NHble HOpPMBI, pPErIaMEHTUPYIOIIME NPOUEAYPY MPOBEACHUS HK3aMEHa,
npenacTasiieHsbl B [10105k€HUN O TEKYIIEM KOHTPOJIE YCIIEBAEMOCTH U MIPOMEXKYTOUHOU
aTTECTAllUH CTYICHTOB.

9.2. OueHoO4YHbIE CPeaCTBA AJIsl IPOBEACHUA IPOMEKYTOYHOM aTTeCTALMU B
¢opme 3auera
Y4yeOHbIM MJIAHOM 3a4eT M0 AUCIHUIUIMHE HE MPEIYyCMOTPEH.

9.3. OnleHOYHbBIE CPECTBA /IS POBeAeHHs IPOMEKYTOUHOI aTTecTalluu B
(opme KypcoBOro nmpoekTa UM KypcoBoH padoThl

1. llIxana onieHMBaHUSI KypcOBOU pabOTHI (MPOEKTA) — «OTIMYHOY, «XOPOIIOY,
«YJIOBJICTBOPUTEIHHOY, KHEYOBICTBOPUTEIHLHO.
2. IlpumepHas TeMaTuka KypcoBOi paOOThI:



1. ComnpsizkeHre 1 apOMaTUYHOCTh (CUCTEMBbI C OTKPBITOW LIETBI0 COMPSHKEHUS,
CUCTEMBI C 3aMKHYTOU 1IEMbIO0 COMPSIKEHMUS).

2. CTepeon3oMeTpus OPraHnYeCKUX COSTMHEHU.

3. CynbsdupoBanue ankaHOB (BHABI CYJIb(PUPYIOIIMX pPEareHTOB, MEXaHWU3M
pEaKIMU, UCIIOIb30BaHNE B HAPOJIHOM XO3SIICTBE).

4. JIneHoBbIE YIIIEBOJIOPO/IbI B MPUPOJIE U TEXHUKE (M30IIPEHOUIBI U KAyUyKH).

5. AnaMaHTaH, CTPOCHHE, HAXO0XKIECHHUE B IPUPOJE. XUMUUYECKHAE CBOMCTRA.

6. OTOPYrIeBOI0POIBI.

7. OpraHuyecKkue aMUHbI U TUAMUHBI, IPUMEHEHUE.

8. TepnienoBsie yriaeBoaopoabl. Kamdopa.

9. Oprannueckue KpacuTeu.

10. ITecTuruas! (mpou3BoaHBIE apoMaTtrueckoro psaaa). JJIT u ero ananory.

11. B3pbiBuaThie BellecTna.

12. TIaTuuneHHble TeTePOIUMKIMUYECKUE COCAMHEHHUS C JIByMsl reTepoaToMaMu
(TTMpa3oi ¥ ero NPOU3BOJIHbIC).

13. IllecTuuneHHbIE TETEPOLMKINYECKUE COSAMHEHUS C ABYMsI reTepoaToMaMu
(MUPUMUIMH U €T0 TPOU3BOHBIE).

14. ITopdupuHbl B IPUPOAE U TEXHUKE.

15. IIpousBoaHbie MOHOCAXapPUIOB (JI€30KCHcCaxapa, aMruHOcaxapa).

16. Butamun C.

17. YpoHOBBIE KHCIOTHI — KOMIIOHEHTHI PACTUTENbHBIX U OaKTepuaIbHBIX
MOJIMCaXapuaoB.

18. benku u nmonunenTHabl (COCTaB, CTPOCHHE, CBOWCTBA).

19. KauectBeHHble peakiuu Ha Oenku (OMypeToBasi, KCAaHTOMPOTEUHOBAS,
peakiu MuJIiIoHa, HUHTHAPUHHASA).

CTyneHT 1O COTrJIacOBaHWIO C IIPENnojaBaTelieM MOXKET CaMOCTOATEIIbHO
BbIOpaTh OOBEKT KypcOBOWM palOOThl Ha 0aze opraHu3alMU WIM TPEANpUSTHS, Ha
KOTOPOM IIPOBOJUTCS IPAKTUKA WM HAyYHO-UCCIIEI0BAaTEIbCKast padboTa.

3. Kputepun ntToroBoi o1ieHKu 3a KypCcoBYIO padoTy.

Tabnuma 5. OnieHnBaemMble MOKa3aTEM JIs MPOBEICHUS TPOMEXYTOUYHON aTTeCTaAIUU
B (hopme KypcoBoi pabOThI

Ne pazpena HanmenoBanue paszaeina basnel 110 mkane ypoBHs
Tepmunbl 1 onipeaeIeHUS Beime 6a3zoBoro— 2
bazossrii — 1

Huxe 6azoBoro — 0
Beenenue Bermre 6a3zoBoro— 2
bazossrit — 1

Hwxe 6a3oBoro — 0

1 O6mr1ast yacTh (0030p JUTEpaTYpHI 1O BRIOpaHHO# | BeIte 6a3oBoro—6
TeMe KypcoBOW pabOThI) bazoBsrii — 3
Huxe 6azoBoro — 0
2 CrennanbHas 4acTh Brrmie 6asosoro—10

Ba3osBerii — 6
Huxe 6a3oBoro — 0
3akiroueHue Beimie 6azoBoro— 2




Bazosrrii — 1
Hmxe 6asosoro — 0
CIIHCOK MCITOIB30BaHHBIX HCTOYHHKOB Brime 6a3oBoro— 2
bazoBniii — 1
Hwuxe 6a3oBoro — 0

Kpurepun uToroBoii O1eHKu 3a KypcoByr padoTy (IIPOEKT):

«OTJIMYHOY» — MIPHU cymMMe 0ajuioB ot 22

«XO0pOoIIo» — MpHU cyMMe 6auioB ot 17 no 20;

«YAOBIETBOPUTENIBHO» — MPU CyMMe OaisioB oT 12 o 16;

«HEYIOBJIETBOPUTEIIBHO» — IIPU CyMMe OailsioB MeHee 11, a Taxke npu 10001
Apyroy cyMMe, eciiu 1o pasaeny «CrenuanbHas 4acTb», padbota umeet 0 6awios.

4. B mporuecce BBIMIOJHEHUS] KypCOBOM paOOThl PYKOBOAMUTENb OCYLIECTBISET
CUCTEMATHUYECKOE KOHCYJIbTUPOBAHUE.

5. JlonosgHUATENBHBIE TPOLIEYPHBIE CBEICHHUS:

- CTYIEHTHl BBIOMpAIOT TEMY Uil KypCOBOM pabOThl CaMOCTOSATEIBHO U3
MPEJIOKEHHOTO CIHCKA M COTJIACOBBIBAIOT CBOM BHIOOP C MpenoiaBaTeieM B TEUEHUE
JBYX MEPBbIX HEENIb 00yUEeHNUS;

- POBEPKY U OLEHKY pabOThI OCYIIECTBISAET PYKOBOAUTENb, KOTOPBIA TOBOJIUT
70 CBeJIeHUs OO0y4arolero JOCTOMHCTBA M HEAOCTaTKU KypCOBOM paboThl U ee
oieHKy. OIlleHKa MPOCTaBIsAETCS B 3aUETHYI0 KHUXKKY OOYYaromerocs U BEIOMOCTb
JUTsl KypcoBo# paboThl. Ecniu 00ywaronuiicss HE COTJIACEH C OIEHKOW PYKOBOJMTEIS,
IPOBOAMTCS 3alMTa padOThl MEpe] KOMUCCUEH, KOTOPYIO Ha3zHayaeT 3aBeYOIIUN
kadeapoii;

- 3alllMTa KypcoBOW pabOThl MPOBOAUTCS B T€UEHHUE NIBYX MOCIEAHUX HEIENb
CeMecCTpa M BBINOJHAETCA B (JOpME YCTHOM 3alUTHI B BUJAE JIOKJIAJa U MPE3CHTAUU
Ha 5-7 MUHYT C NIOCJIEIYIOLIMM OTBETOM Ha MOCTAaBJIEHHBIE BOIPOCHI, B X0/1€ KOTOPBIX
BBISICHAETCS ITyOMHA 3HAHUM CTYZ€HTa U CAMOCTOSITEIbHOCTD BBIIIOJTHEHUS paOOThI;

- paboTa HE MOJIEKUT 0053aTEIILBHOMY BHEITHEMY PELIEH3UPOBAHHMIO;

- KypCcOBbI€ pabOThI XpaHsTCs Ha Kapeape B TEUEHUE TPEX JIET.

10. MeToauyeckne peKOMEH/ AN 10 OPraHU3ANNU U3YYeHUsT TUCITUTIIMHBI

CTyneHTsI Tiepel HadajJoM W3YYEeHHS JUCIHUIUIMHBI 03HAKOMIJICHBI C CHUCTEMaMHU
KPEAUTHBIX €AWHUII U OAJUTPHO-PEUTHHTOBOM OLIEHKH.

CTyneHThl, WU3ydalolue IUCHUIUIMHY, O0OECIeUMBAIOTCS SJIEKTPOHHBIMH
W3aHUSMH WA JOCTYIIOM K HHUM, YYeOHO-METOAMYECKUM KOMIUJIEKCOM TIO
TUCITUIUIMHE, BKJIOYas METOAMYECKHE YKa3aHWS K BBIMOJTHEHUIO Ja0OpPaTOPHBIX
paboT, Bcex BUAOB CAMOCTOSITEIHHON pabOTHI.

B y4eOHbBIE TIpomecC PEKOMEHIYETCS BHEIpPEHHE CYOBEKT-CYyObEKTHOM
MeJJarOTHYECKON TEXHOJIOTHH, TP KOTOPOM B pPacHUCAaHUU Ka)XJOTO IMPEnoaaBaTels
OTIpeeNsIeTCSl BpeMsl KOHCYJIbTAIIMN CTYACHTOB IO 3aKPEIUICHHOMY 32 HUM MOYJIIO
JTUCITUTUTAHBI.

11. BHeceHue M3MEeHEHU U JONOJHEHUI B pa004yI0 NPOrpaMmy AUCHUIIINHBI



[Tporokonamu 3acemanuil Kadeapbl €XKErogHo OOHOBISIETCS COJEpIKaHUe
pabouux TmporpamMM JUCUUIUIMH, 1O YyTBepxkaAeHHOW «llomoxxkeHnem o pabouux
nporpamMmax JUCHHUILTUHY» GopMe.



Ipuioxenue
MHMHOBPHAYKHM POCCHUU
denepanbHOE rOCYIapCTBEHHOE OIOHKETHOE 00pa30BaTeIbHOE
yUpekKJACHHUE BBICILIETO 00pa30BaHUs
«TBepckoi rocy1apCTBEHHBIA TEXHUYECKUH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspo 18.03.01 Xumuueckas TeXHOJIOTHUS
HampaBnennocts (nmpodunp) — XuMuueckas TEXHOJOTHUS BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUN

Kadenpa «XuMus v TEXHOJIOTHS TOTUMEPOBY

JNucuuminna «OpraHuyeckas XuMusi»

Cemectp 3

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. 3aganue 115 IPOBEPKU YPOBHS «3HATh» — win 0, wiu 1, unu 2 6anna:

IpeneabHbie yriesoaopoabl. O0mas Qopmysia, romMoJOru4ecKul psn,
u3oMepusi M HoMmeHkisatypa. [IlpocTpaHcTBeHHoe  CTpoeHMe  MeTaHA.
Kondopmanusa. Xwumuuyeckue CBOIiCTBA Ha TMpuUMepe TPUMeETHJIMeETaHA:
rajouupoBanue (MexaHusMm), napogasHoe HUTPOBaHHeE, CyJab(oxI0pUPOBaHME,
OKHCJICHHE.

2. 3agaHue aJs MPOBEPKHU YPOBHA «yMeTh» — v 0, i 2 Gasa:

BuyTrpumoJiekyJiipHas  aeruaparanusi AByxaromHoro cmupra (1.4-
riamkoJs). Jlisi MOJy4eHHOro /[ueHa (COeJUHEHHsI) HANWCATH [Ba BHAA
NMOJIUMEepU3alu.

3. 3agaHue sl MPOBEPKU YPOBHSI «yMeThby — wiH 0, unu 2 6aa:

®eHo1 maccoit 4,7 r mnpopearupoBasl ¢ H30LITKOM OPOMHOI BOJBI.
Hanummure cTpyKTYpHYIO (hopmyJiy 00pa3oBaBIIErocsi BelleCTBA U NMPUBeIUTE
ero Hazpanme. OnpeaeaurTe Maccy NMOJY4eHHOI0 MPOAYKTA peaKIuMm.

Kpurepun UTOroBOM OlIEHKH 32 IK3aMeEH:

«OTIUYHOY - IPU CyMMe OaiioB 5 uiu 6,

«XOPOIIIOY - P CyMMe 0aioB 4;

«yIIOBJIETBOPUTEIHHOY - IIPU CyMMe 0auioB 3;
«HEYIOBJIETBOPUTEITHLHO» - IpH cymMMme OasutoB 0, 1 unu 2 Oamna;

CocraBuTens: K.X.H., Aoil. kadeapsr XTII A.W. ITnuyruna

3asenyrommii kadenpoit XTII: m.x.H., mpod. B.WU. Jlymuk



Ipuioxenue
MHMHOBPHAYKHM POCCHUU
denepanbHOE rOCYIapCTBEHHOE OIOHKETHOE 00pa30BaTeIbHOE
yUpEXKJACHHUE BBICILIETO 00pa30BaHUs
«TBepckoi rocy1apCTBEHHBIA TEXHUYECKUH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspo 18.03.01 Xumuueckas TEXHOJIOTHUS
HampaBnennocts (nmpoduns) — XuMuueckas TEXHOJOTHUS BBICOKOMOJEKYJISIPHBIX
COCIMHEHNN

Kadenpa «XuMus v TEXHOJIOTHS TOTUMEPOBY

JNucuuminna «OpraHuyeckas XuMusi»

Cewmectp 4

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. 3aganue 115 IPOBEPKU YPOBHS «3HATh» — win 0, wiu 1, unu 2 6anna:

Caoxnbie 3¢upbl. O06masa popmyia. Crnocodbl nmosydyeHuss. XuMHYeCKHe
CBOIICTBa CJOKHBIX 3()MPOB HA MpuMepe OyTHIaneTara: rMAPOJIU3, AJTKOI0JIN3,
alua0/1M3, COOCTBEHHO NepedTepupuKanms.

2. 3agaHue aJis MPOBEPKHU YPOBHA «yMeTh» — v 0, i 2 Gasa:

AueroykcycHbii 3¢pup: Hanucath Kero-eHobHYI0 TayTOMepuio. [Ipusectu
peaki Uy aleTOYKCYCHOro 3(pupa B KeTOHHO# (popme: nmpucoeJUHEHUs BOAOPOAA,
OucyJab(uTa HATPHUS, 3aMellleHU KAPOOHWJIBHOT0 KHCJIOPOA.

3. 3agaHue s IPOBEPKU YPOBHSI «yMeTh» — wiH 0, uinu 2 6aa:
Hanucarp peaknuio o0pa3oBaHusi a30KpacuTesisi, MCNOJb3yd B KadecTBe
JAMA30COCTABJIAIONICH MT-HUTPOAHWINH, 2 B Ka4eCTBE a30C0CTABJAOIIEH — PeHOJI.

Kpurepun UTOroBOM OlIEHKH 32 IK3aMEH:

«OTIUYHOY - IPU CyMMe OaiioB 5 uiu 6,

«XOPOIIIOY - PU CyMMe 0aioB 4;

«yIIOBJIETBOPUTEIHHOY - IIPU CyMMe 0auioB 3;
HEYJOBJIETBOPUTEIHLHO» - IpH cymMMe OasutoB 0, 1 unu 2 Oamna;

CocraBurensb: K.X.H., 1011. kKadheapsr XTII A.N. [Tnuyruna

3asenyrommii kadenpoit XTII: m.x.H., mpod. B.WU. Jlymuk
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