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1. Crpykrypa n 001asi TPY10€MKOCTb JHCHHUIINHBI

OO01mmas Tpy10eMKOCTh TUCIUTUIMHBI COCTABIISECT 2 3a4eTHBIC eIUHUIIBI (72 daca).
dopma MPOMEKYTOUHON aTTECTAlUU — 3a4ET.

Ounas popma o0yueHus

Kypc 4
Cemectp 8
Jlexuuu 26
[TpakTrueckue (ceMUHAPCKUE) 3aHATHS 8
JlaboparopHbie 3aHATHS 36
Koncynpranuu

Wtoro aynuTopHbBIX 3aHATUI 70
CaMocTosTenbpHas pabora 2

KypcoBas pabota

dopMa KOHTPOJIS

SK3aMeH
3auer 3auer
OO0111€€ KOJIMYECTBO YaCOB 72/2 3er

2. Ilean ocBOEHHUSI THCHHUILINHBI

Ilenpto  OCBOGHHS Y4e€OHOM JUCHUIUIMHBL «XHUMMSI TETEePOLMKINYECKUX  COEIUHEHUII»,
apisomeiics yacteio OIIOII no nanpasnenuto 04.03.01 Xumusi, sBiAsieTcs CO3/1aHUE OCHOBBI IS
IIOHUMAHUSI CTPOEHUSI M TMPEBpaAllEHUH TreTepoluKInYecKkux coeauHeHuil. Kypc conepxur
CBEJIEHUSI O TUIIaX F'€TEPOaTOMOB, F€TEPOAPOMATUUECKUX U HACBIIIEHHBIX UKIUYECKUX CTPYKTYP,
XMMHUYECKHX CBOMCTBAaX M METOAAX IOJYyYEHHs] pPa3IMYHBIX THUIIOB IeTEPOLMKINYECKUX CHCTEM,
COBpEMEHHbIE  NPEACTaBJIEHUS 00  DJIEKTPOHHOM U  HOPOCTPAHCTBEHHOM  CTPOEHHUU
reTEPOLNKINYECKNX COETUHEHHUIA.

e ocBOEHHUS TUCIUILINHDI:

W3y4eHHE CTPOCHHS, METOJOB CHHTE3a, XMMHUYECKHX CBOMCTB W OHMOJOTMYECKUX (DYHKIIHI
TeTEPOIMKINYECKUX COCIUHEHUM; (opMUpoBaHUE Yy CTYAEHTOB 3HAHUN, YMEHMM M HaBBIKOB,
MO3BOJISIOIIMNX IJITAHUPOBATH CUHTE3bI PA3JIMYHBIX TE€TEPOLIMKINYECKUX COCTMHEHUN.

Sauatm AUCHHUIIIMHBI

paccMOTpeTh OCHOBHBIE KJIACCHI M MOAXO/bI K KJacCu(PUKAIIUKN TeTEPOIUKINUYECKUX COSTMHEHHIA;

MPOaHATM3UPOBATh OCHOBHBIE MPUHIUIBI MOCTPOSHHUS HA3BAHUN TETEPOIMKIMUYECKUX COCTUHEHHUH B
nomenkiarype IUPAC;

pPaccMOTPETb OCHOBHBIEC METOJbI CHHTE3a U XHUMHUYCCKUC cBOMcTBa Hamboyiee Ba)XHBIX KJIACCOB
reTCPOUUKINYCCKHUX CO@)II/IHGHPI?I.

IIpodeccuonanbHbie CTAHAAPTHI, KOTOPBIM JIOJDKEH COOTBETCTBOBATH BHIITYCKHUK:

IIC 01.001 «ITenaror (memaroruyueckas 1esTebHOCTEB cdepe IOMKOIBHOI0, HavyalbHOTO O0O0ILIero,
OCHOBHOTI'0 00IIIET0, CPeTHET0 00IIero 00pa3oBaHus (BOCITUTATEIb, YUHTEIb))».

IIC 01.003 «Ilegaror 1OMOMHUTENEHOTO 00pPa30BaHUS I€TEH U B3POCIBIX».



3. Mecrto aucuuminHbl B cTpykrype OIIOIT

b1.B./IB.07.01 - {ucnumniauHa 1o BEIOOPY YacTh, GOpMUPYEMOM y4aCTHUKAMH 00pa30BaTeIIbHBIX
OTHOIICHUI OCHOBHOU 00pa30BaTEIbHON MpOTrpamMMbl OaKaiaBpuaTa.

Jucruminia «XUMEsI TETEPOIHUKINIECKUX COSMHEHHUI» OTHOCUTCS K OJIOKY €CTeCTBCHHOHAYYHBIX
IUCUUIUIMH W HampaBieHa Ha (OPMUPOBAHHME Yy CTYACHTOB NPEACTABICHUS O CTPOCHUH U CBOMCTBaxX
TeTEPOLIMKIIOB, & TAKXKE O HAXOXKJCHUU HUX B MPHUPOJC U 00 00JACTIX MX MPAKTHYECKOrO MPUMECHEHHS.
JlucuurminHa ocBauBaeTcs B 8 cemectpe.

Conepxanue Kypca 0asupyercs Ha 3HAHUAX, MPUOOPETEHHBIX MPU U3YYCHUH CTyacHTaMu B 1 — 6
cemecTpax KypcoB «Heopranudeckas xuMus», «OpraHudecKas XUuMUs».

s oceoenuss MUCUUIIIMHBL «XUMHUS TETCPOIMKIMYECKUX COCJAMHECHUN»  CTYIEHT JOJDKEH
00J1a/1aTh CIEAYIOMNUMU 6X0OHbIMU KOMNEMEHYUSMU:

YHI/IBepcaJ'IBHBIG KOMIICTCHILINH

YK-1: CriocobeH ocyIecTBIATh MOMCK, KPUTHYECKUHN aHAIU3 U CUHTE3 MH(DOPMaLUH, IPUMEHSATh
CHCTEMHBIN MOAXOT IJIsl pEIICH I TOCTABJICHHBIX 33134,

YK-2: CnocobGeH ompenensiTh Kpyr 3ajad B pPaMKax IIOCTAaBJIEHHOM IeIM M BbIOUpATh
ONITUMAJIBHBIE CTIOCOOBI X PEHICHHUs, HCXOS U3 JEHCTBYIOIUX MTPABOBBIX HOPM, MMEIOIIUXCSl PECYpPCOB U
OTpaHUYCHUMH;

YK-4: CnocobOeH oCymecTBIATh I€IOBYI0 KOMMYHHKALIMIO B YCTHOM M MUCHBMEHHOM (popMax Ha
rocyJapcTBeHHOM s3bike Poccuiickoii @enepanuu 1 HHOCTPaHHOM(BIX ) 3bIKE(aX);

YK-6: CrnocobeH ynpaBisiTh CBOMM BpPEMEHEM, BBICTPaMBATh M PEAIM30BBIBATH TPACKTOPHUIO
CaMOpa3BUTHUS HAa OCHOBE NPUHIIUIIOB 00pa30BaHUs B TEUEHHE BCEH KU3HU;

YK-8: CrocobeH co3maBate U MOIACPKUBATH OE30IMACHBIC YCIOBUS KU3HEACATEIEHOCTH, B TOM
qucye IPU BOZHUKHOBEHUH YPE3BhIYaMHBIX CUTYaLUH.

Ob6menpodeccnoHanbHble KOMIIETESHITUH:

OIIK-1: CnocoOeH aHaMM3UpOBaTh W UHTEPHPETUPOBATh  PE3yabTaTbl  XMMHUYECKHX
AKCTIEPUMEHTOB, HAOIIOJICHUN U U3MEPEHUH;

OIIK-2: CnocobGeH NpoBOIUTH C COONIOJIEHUEM HOPM TEXHHKH O€30MacCHOCTH XHWMHUYECKUH
OKCIEPUMEHT, BKIIIOYAs CHHTE3, aHalM3, W3YYeHUE CTPYKTYPbl W CBOWCTB BEIIECTB M MaTE€pPHAaJIOB,
HCCIIeIOBaHKE MIPOLIECCOB C UX YUACTHUEM,;

OIIK-3: CriocoOeH MpUMEHSTh paCUeTHO-TEOPETHUECKUE METOIBI JJIsl U3yUCHHS CBOMCTB BEIIECTB
U TIPOLIECCOB C X YYaCTUEM C UCIIOJIb30BAHUEM COBPEMEHHOM BBIYHUCIUTENBHON TEXHUKH;

OIIK-5: CriocoOeH HUCIoNb30BaTh CYIIECTBYIOLINE IPOrpaMMHBIE MPOAYKTHl M HH(GOPMAIIMOHHbBIE
0a3bl JaHHBIX Ui pelIeHMs 3a/1ad NpoQPecCHOHATbHON AEATENbHOCTH C YYETOM OCHOBHBIX TpeOOBaHMMA
nH(pOpPMaIIMOHHOM 0€301MaCHOCTH;

OIIK-6: CrniocoOeH mpencTaBlsATh pe3ylbTaThl CBOEH pabOThl B YCTHOM M MHCbMEHHOH (opme B
COOTBETCTBUH C HOPMAMHU U MpaBUJIaMH, IPUHATHIMHU B IPO(HECCHOHAIIEHOM COOOIIECTBE.

O06o06mennbie TpyaoBble ¢(yHkuuu (OT®), xKoTOpble CMOXKET MOJHOCTHIO WM YaCTHYHO
MPOJIEMOHCTPUPOBATH CTYACHT MPHU OCBOSHUHU JAHHOUW TUCIIUIUIAHBIL:

B pamkax [IC 01.001 «IIemaror»:

A [lemarornyeckass ACSATENHHOCTh MO MPOCKTHUPOBAHUIO W peau3aiuu 00pa3oBaTEIbHOTO
mporecca B 00pa30oBaTeNbHBIX OPTraHU3AlMSX JOIMIKOJIHHOTO, HAYaIbHOTO OOIIEr0, OCHOBHOTO
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o0miero, cpemaHero oomero oopa3oBaHus;

B [lenarornyeckass JAEATENBHOCTh IO TPOSKTUPOBAHHIO W  pealn3allid  OCHOBHBIX
00111€00pa30BaTENLHBIX MPOTPAMM,;

B pamkax [IC 01.003 «Ilegaror 1omoIHUTENBHOTO 00PAa30BaHUS IETEH U B3POCIIBIX»:

A HpeHOI[aBaHI/IC 110 JOITIOJIHUTCJIbHBIM 06Hl€06pa3OBaT€JIBHBIM Imporpammam

@yHIaMEHTAJIbHbIE TIOHATHS U NIPEJICTaBICHUS], BBECHHbBIE B Kypce «XUMHUsI T€TEPOLUKINYECKUX
COEMHEHMI», OyAyT HCIONB30BAThCS MPH HU3YYCHHM psiia AUCHMILIMH NP OOyYeHHM CTYJIeHTa B
MarucTpaTrype mno HampabiieHuto «Opranudeckas Xxumus». Kpome Toro, 3HaHus, YMEHHUS WU HaBBIKH,
MOJIyYEHHBIE B XOJI¢ M3YYEHMsI JAHHOTO Kypca, MOTYT OBbITh MOJIE3HBI MPH IPOXOXKACHUU CTYIEHTOM
MPEIUTUIOMHON MIPAKTHKH, U TIPU TIOATOTOBKE BBHITYCKHOM KBaJM(UKAITMOHHOW paboThl OakaiaBpa.



4. TpeOoBaHusl K pe3y/JbTaTaM OCBOEHHS IMCUMILUIMHBI (KOMIETEHIHMH 00y4alomerocs,
¢dopMupyemblie B pe3yibTaTe 0CBOCHHUS JUCHMILIUHBI (MOXYJIs)

IIponecc wu3ydeHuss AUCHMILIMHBI «XHMHS TETEPOLMKIMYECKUX COCAVMHECHMI» HalpaBlIeH Ha
(dbopMHUpOBaHKE CIEAYIOMINX YHUBEPCAIBHBIX U MPO(PECCHOHATBHBIX KOMIIETECHIIUHA:

Konapr

KOMITETEHIII Copep:xaHne KOMIETEHIUI

YHI/IBepcaIILHBIe KOMIICTCHIINH .

VK-8 Cnocoben COo34aBaTh U MOAJCPKHMBATH 0e30macHbIe YCIOBUA KUBHCACATCIIBHOCTU, B
TOM YHMCJIC ITPU BO3HUKHOBECHUU ‘Ip@?;BbI‘IElfIHI;IX CI/ITyaHI/Iﬁ

IIpodheccuoHanbHbIC KOMIIETCHITMH:

MK-1 CrniocoOeH HCIoIbp30BaTh 3HAHUS O CTPOCHUH BELIECTBA, IPUPOJAEC XUMHUYECKOHN CBSI3H U
CBOHCTBAxX Pa3IMYHBIX KJIACCOB XUMHUYECKHX HJIEMEHTOB, BEIIECTB M MaTEpHAJIOB IS
MMOHMMaHUs MeXaHW3Ma XHMHYECKHX pPEaKLIMH, MPOUCXOJAIINX B TEXHOJIOTMYECKHX
MpolLeccax U OKpY’KarollleM MHUpE, a TAaKXKe €CTeCTBEHHOHAYYHbIE 3HAHUS JUISl pelIeHUs
3a7a4 npoecCUOHATIBHOMN NesITeNbHOCTH

MK-2 CriocoOeH NpUMEHATh COBPEMEHHYIO anmnapaTypy HpH NPOBEICHUU HAayYHBIX
HCCIICIOBAHNH, a TaK)KE€ COBPEMCHHBIC TCOPETHUYECKHE NPEACTABICHUS XUMHUYECKOH
HayKH JUIsl aHaJI13a 3KCIIEPUMEHTAIbHBIX JaHHBIX




Bzaumocss3b MJIAHUPYCMBIX PE3YJILTATOB 06yquH;1 1O JUCIUILIITUHE C (bOpMI/IpyeMBIMI/I KOMIICTCHIUAMUA OIIOII

Kogsr [TnanupyemMsbie pe3yNbTaThl 00y4eHH s, COOTBETCTBYOMHE hopMupyeMbiM KommeTeHwsiM OTTOIT
KOMITETEHITUHA
3HaTh YMeTh Bnanets
OIIOII
YK-8 YK-8.1. Ananuzupyer OCHOBHBIE THIIBI CTAHJAPTHBIX BBITIOJHATH OCHOBHBIE THIIBI HaBBIKaMU 0€3011acHOH paboThI B

(baKTOPBI BPEIHOTO BIHSHUS
HIIEMEHTOB Cpeabl 0OUTaHUS
(TEXHUYECKHUX CPEJNICTB,
TEXHOJIOTMUECKUX MPOLECCOB,
MaTepHaloB, 3JaHUN U
COOPY>KCHHUH, TPUPOAHBIX U
COITMAIBHBIX SIBJICHHI )
YK-8.2. Uneatuduuupyer
OIacHbIC U BpeIHbIE (PaKTOPHI
B PaMKaX OCYLIECTBIISIEMOU
e TeNbHOCTH

'YK-8.3. BrisiBisier
MpoOJIeMBI, CBSI3aHHBIE C
HapyIICHUSIMH TEXHUKH
0e30macHOCTH Ha pabodyeM
MecTe; Ipeasiaraet
MEPOTIPHUSITUSIX TIO
[peIOTBPAIICHUIO
Upe3BBIYAIHBIX CUTYaLUI
'YK-8.4. Pa3bpscHseT npaBuiia
MOBEJICHUS TIPU
BO3HUKHOBEHUHN
Upe3BBIYAIHBIX CUTYaLUI
[PUPOJTHOTO U TEXHOTEHHOTO
MTPOUCXOXKICHUS; OKAa3bIBAET
MEPBYIO MOMOILb, OIIUCHIBAET
CIIOCOOBI y4acTus B
BOCCTAaHOBUTEJIBHBIX

OIEpALMH B OPraHUYECKON XUMHUH,

IpaBUjIa TEXHUKU 0e30IMacCHOCTH
IIpY UX BBIITOJIHECHUN

CTaHJIAPTHBIX ONEPALUl B
OpraHu4YeCcKOi XUMUHU

1a00paTOPUU OPraHUIECKON XUMHUU




MEPOTIPHUSTUSIX

nK-1 IMK-1.1. Mcnonb3yeT 3HaHUS |KiIacCU(PUKALMIO 1 HOMEHKIATYPY |COOTHOCHTH HA3BaHUsSI U CTPYKTYPBI OCHOBHBIMU HaBBIKAMH COOTHECEHHUS
0 CTPOCHUH BEILECTBA, TeTEPOLMKINIECKUX COEANHEHNN; |TeTEPONUKINIECKHX BEIIECTB C Ha3BaHUH, CTPYKTYPHBIX GOPMYI U
[IPUPOJIE XUMUYECKOHN CBSI3U M| THUIIBI XUMHUYECKHUX CBSI3EH B COOIIOIEHNEM HOMEHKIIATYPBI XUMHWYECKHX CBOMCTB
CBOMCTBAax pa3JIMUHbIX TeTEPOLMKINYCCKUX COCIMHEHUSAX; | TFOTTAK; onpesensTs reTEepPOLUKINYECKUX BEIIECCTB
KJIACCOB XMMHUYECKUX apOMATUYHOCTh FE€TEPOLUKIIOB, IPUHAUICKHOCTD TETEPOLHKITYECKOTO
JIEMEHTOB, BELIECTB U KPUTEPUH apPOMATHYHOCTH U CBA3P | oo prHerust K OHOM HIIH HECKOTBKIM
MaTepuaioB AJs IOHUMaHUs [e€ ¢ peaKIMOHHON CIIOCOOHOCTHIO TPYIITaM, HCXO/IS 13 €0 XHMHUECKOTO
MEXaHU3Ma XHMHECKHX BEILIECTB; HanboJiee BaKHbIC 7 DEKTPORHOTO CTPOCHIS;
peakuuii, MPOUCXOISIUX B |OMOJIOTMYECKH aKTHBHbIE
IIPEACKA3bIBATh OCHOBHBIE
TEXHOJIOTMUYECKUX MTPOLECCAX |[TPOU3BOAHBIE TETEPOLIMKIOB .
i OKDYKAIOIIEM MHDE; HaIIpaBJICHUs PEAKIIMOHHON
CHOCOOHOCTH T'€TEePOLUKIMYECKIX
I1K-1.2 [Iporaosupyet COCMHCHIH
CBOICTBAa XUMUYECKUX
COEJIMHEHUI U MaTEpUasoB Ha
OCHOBE JaHHBIX 00 X
CBOIMCTBaX U XUMHYECKOM
CTPOCHHY;
I1K-1.3. Hcmone3zyet
COBPEMEHHBIE TEOPETUYECKUE
MPEICTABICHNS XUMHUECKOH
HayKH 1
€©CTECTBECHHOHAYYHBIE 3HAHUS
B cBOCH MpodhecCHoHaIbHON
1EATEIbHOCTH
MK-2 IMK-2.1. Brageer MPUHLUIIBI TOMCKAa XUMUYECKOU UCKaTh U COPTUPOBATH MHYOPMAIIUIO  |HABBIKAMH ITOMCKA U OIICHKU

COBPCMCHHBIMH METOJaMH
M CCICIOBaAHNUA XUMHUYCCKUX

COEJIMHEHUI 1 MaTepHUaJoB;

WHPOPMAITUH, B TOM YHCIIE C
WCIIOJIb30BaHUEM PECYPCOB CETH
WnTepuer

I10 33J]aHHON TeMe, UCII0Nb3Ysl PECYPChL
cetu MHTEpHET

JOCTOBEPHOCTH XUMHUYIECKOM
nHpOpMaLUH




MMK-2.2. Ananmupyer u
WHTEPIPETUPYET PE3yIbTAThI
XUMHUYECKOT0 3KCIIEpUMEHTA
Ha OCHOBE COBPEMEHHBIX
TEOPETHUYECKIX
[pe/ICTaBICHUN XUMUYECKON
HAayKH




5. Conepmafme H y‘leﬁHO-MeTOI[I/I‘le(:Kaﬂ KapTa JHCHUIIJINHBI

Tabauua 5.1
HauMeHOBaHHE TeM CamocTosTesibHas padoTa Koa-so
3ansaTus 0aJLJIOB Jlut
Homep (BOompocoB), CTYJICHTOB
Hee/n H3y4YaeMbIX M0 JAHHOI q : Popmbl KOHTPOIS | epat
JUCHHUTIIINHE a np 120 Coaep:xanue c; nr:l max ypa
Jlexyus 1. Baenenue. ApoMaTHdeckue, 3 5 Pa6ora c yueonoit | 1,4,6
[peamer XUMUH aHTHApOMAaTHYECKHE, JIUTEPaTypoOil
1 TeTEePOIMKINIECKUX 2 4 HEapOMaTHYECKUE TeTEPOLUKIIBI. 5 Bomnpocs k
coequHennit. Knaccudukanms DneKTpoHOAePUITUTHEIE U pyOexxHOI
u HOMEHKJIaTypa AIIEKTPOHOU3OBITOUHBIC TETEPOLIUKITBI. KOHTPOJIBHOM
TeTEPOIIMKIIOB. pabote
Jlexyus 2. [Taru- 5 3 5 Pa6ora ¢ yueonoit | 1,3,5
MIECTUYWICHHBIE apOMaTUYECKHUe TUTEpaTypon ,6
5 TeTePOLMKIIBL  O0Imui  0030p. 4 5 4 Bormpockr k
«[IupponbHbII» u pyOexxHO1
«IUPUIVHOBBIN» aTOM a30Ta. KOHTPOJIBHOM
pabote
Jlexyust 3. [TsTruneHHbIe 3 5 Pabora ¢ yue6nott | 1,2,3
TeTEePOIIHKIIBI c OJTHUM JTUTEpaTypoOn 4
3 rerepoatomoM. @ypan. [Tuppo:. 2 4 Bomnpocs k
TuodeH. pyOexxHO1
KOHTPOJIBHOM
pabote
Jlexyus 4.  lllecTuusieHHble 3 5 Bomnpocs k 1,2,3
4 TeTEePOIUKIIBI c OMHUM |, |, 4 pyOexxHoI 7
repoaromoM. IMupuaun. Katuon KOHTPOJIbHOU
MUPUIHSL. 2- U 4-TIMPOHBI. pabote
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Jlektms 5. TlaruuneHHble U 3 6 Pabora ¢ yuebnoit | 1-5
IIECTUYJICHHBIE TETEPOLUKIIBI C JIUTEpaTypoit
JBYMSI T€TEpOATOMAaMH. 5 4 Bogpocm K
pyOexxHoH
KOHTPOJIbHOU
pabote
Jlexuus 6. 3 6 Bompocs k 1,2,3
KonpnencrupoBaHnHbie 4 4 pyOexxHOI ,6
rerepoukisl  (6+5) u  (6+6). KOHTPOJIBHOM
Nunon. XvHONWH, N30XUHOJIMH. pabote
Hacermennsie S TH- u 3 6 Pabora ¢ yuebnot | 1-7
[IECTUYWICHHbIE  T'eTEPOLUKIIBL. JIUTEpaTypoit
[Mupponunus, MUTIEPUAMH. Bomnpocs k
Terparunpodypan  (okcosan), | 2 4 pyOexHON
JIMOKCOJIaHEI, JUTHAHBI. KOHTPOJIILHOM
[Munepasun, MopdoIHH. pabote
Jlexmmst 9. Maitbie reTepOIuKITbI 3 6 Bompocsr k 1,2,4
(Tpéx- W  YETBHIPEXUIICHHBIE). pyOexHon
Hanpsxenue K. |, 4 KOHTPOJIbHOU
XUMHYECKHE CBOWCTBA. METOIbI pabote
CHHTE3a.
Makporerepouukisl. Ob1rue 4 6 Bormpocsr k 1,2,6
MOJXO0/IbI K cuHTE3y. KpayH- pyOexxHOI
3(UpBI, KPUIITAHIBI I UX 2 4 KOHTPOJILHOM
ananoru. Obnactu pabote
UCIIOJIb30BaHMS KPayH-3QHPOB U
UX aHaJIOTOB.
Tekymas padora CTy1eHTOB 28 50
Py6eskHoe TecTHpOBaHHE 28 50
Hroro 26 36 56 | 100
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-IIpumeyanue:

Bce Buabl yueOHOM pabOThl MOTYT TPOBOAUTHCS TUCTAHIIMOHHO Ha OCHOBAHUU JIOKAJIbHBIX HOPMATHUBHBIX aKTOB.

B nensx peanuszanuy WHAMBUIYAIBHOTO MOAX0/Aa K OOYYEHHIO CTYACHTOB, OCYLIECTBISIOMIMX Y4EOHBIH MPOLece Mo MHIMBUAYAILHONH TPACKTOPUHU B
pamMKax WHAMBUAYaJbHOTO pabodero IUlaHa, W3Y4YEHHE JaHHOM JUCHUIUIMHBI MOXET OCYIIECTBISATHCS dYepe3 HHAUBHAyaJbHbIE KOHCYJIbTAIMH
HpernoaaBaTessi O4HO, B 4Yachl KOHCYJIbTAIMH, MO 3JIEKTPOHHOW Mo4YTe, a Takke ¢ ucnonb3oBanuem Webex, Zoom, mmardopmbl AMCTaHIIMOHHOTO
obyueruss Moodle, muunoro kabunera cryaenta Ha caiite COI'Y (mopran COI'Y), apyrux snemenroB DMMOC COI'Y.
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6. OOpa3oBaTejibHbIE TEXHOJIOTHHI

I[HSI AOCTHUIKCHUS IINIAHUPYCMBIX PE3YJILbTATOB OCBOCHUA NAUCHUIIIIMHBI, UCIIOJB3YHOTCA PA3JIMUHBIC
06p330BaTeJ'IBHBIe TCXHOJIOTHH:

- TPAAULIMOHHbIE JeKIUH M NMPAKTHYeCKHEe (CeMHUHAPCKHE) 3aHSTHS C HCIIOJIb30BAaHUEM COBPEMEHHBIX
WHTEPaKTUBHBIX TEXHOJIOTHIA;

- JeKUHMsI-IHAJIO0T — COJEep)KaHUe TOAAETCS YEPE3 CEPHUIO0 BOIIPOCOB, HA KOTOPBIE CTYACHT JOJKEH OTBEYaTh
HETIOCPEACTBEHHO B XOJI€ JIEKLUH.

- OHJIAliH-CeMMHAP — Pa3sHOBUAHOCTH BeO-KOH(EPEHINH, MPOBEACHNUE OHJIAHH-BCTpEY WM Npe3eHTALU
gyepe3 MHTepHET B peXHUME pealbHOro BpeMeHU. Kaxiplii M3 yJyaCTHHKOB HAaXOOHUTCS Yy CBOETO KOMIIBIOTEpa
(cpencTBa cBsi3W), a CBI3b MEXIYy HUMHM HOJAEp)KUBaeTcs uepe3 VIHTepHET MOCPEACTBOM 3arpyKaeMoro
MPUIOKEHHS, YCTAHOBJICHHOTO Ha KOMITBIOTEPE KaKI0ro yuacTHruka (Zoom, Meet, Skype u ap.);

- IOKJaJ — CTYyICHT TOTOBHUT KPaTKOE COOOIICHUE MO0 BOIPOCY TEMBI, 0OpMIIsieT paboTy B COOTBETCTBHUH C
TpeOOBaHUSIMHU U CHAET €€ IPEI0IaBaTeio;

- BHJeoKOH(pepeHuusi — ceaHc BuacokoHpepeHucss3n (BKC) — 3To TexHOMOTHS HWHTEPaKTUBHOTO
B3aMMO/JICHCTBUS BYX U 0OJiee Y4aCTHHKOB 00pa30BaTeNbHOTO IMpoliecca st oOMeHa HHpopManueld B pealbHOM
peKUMe BPEeMEHH.

TexHoM0rHsA ITEKTPOHHOTO 00y4YeHHUsI (peann3yeTcs IPH MOMOIIHN JIEKTPOHHON 00pa30BaTENEHOM Cpebl
COI'Y npu ucnoas3zoBanuu pecypcoB ObC, mpu nmpoBeeHNH aBTOMAaTU3MPOBAHHOTO TECTUPOBAHUA U T. 1.).

Ne Tema Bun Koauyects AKTHBHBIE (OPMBI HNuTepakTuBHBIE
n/n 3aHATHS 0 4acoB (hopmbl

1 DNEKTPOHHOE crpoenue | Ilpaxtuue 2 IlepcnexTuBHO - [IpesenTanuu.
apOMaTHYECKUX CKOE OTIEPEXKAIOIIETO CemuHap B
TETEePOLKIIOB 00y9eHMsI, TEXHOJIOTHS JINaJI0TOBOM

IPOOIEMHOTO pexume.
00yueHHs

2 Peakunu  snextpodunbHoro | IIpakruue 2 TEXHOJIOTH IIpesenTanuu.
3aMEIICHUS B apOMaTHYECKUX | CKOE IPOOIEMHOTO CemuHap B
reTepoIMKIIax 00y4eHus JTHAJIOTOBOM

pexuMe.

3 Peakunu  HywieoduabHoro | Ilpaktuue 2 ITepcniekTuBHO - [Ipe3enTanum.
3aMEIeHUs] B apOMaTHIECKUX | CKOe OTIePEXKAIOIIETO CemuHap B
reTepOLNKIIaxX 00y4eHUsI, TEXHOJIOTHs JINaJI0rOBOM

po0JIEMHOTO pexuMe.
o0yueHHs

4 Peaxuuu reteponukianzanin [IpakTuue 2 IlepcnexTuBHO - [Ipe3enTanuu.

cKoe OTIePEXKAIOIIETO CemuHap B
00y4eHUsI, TEXHOJIOTHs JINaJIOrOBOM
IPOOIEMHOTO pexume.
o0y4yeHus
Ne Tema Bun Kosanyectn AKTHUBHBIE GOpPMBI HNHTepakTuBHbIC
n/n 3aHATHS 0 4acoB ¢dopmbl

1 CuHTE3 TUITUIIOBOTO dHpa Jlaboparo 4 [Touckoast Meron paboTel B
2,6-mumernin-4- pHOE nmabopaTopHas paboTa | MaJbIX TpyIIax
dhenmmmupuanH-2,6-

JMKapOOHOBOM KHCJIOTHI
(cunTes 'aHua).

2 Cunres 6-meTmn-8- | Jlaboparo 4 [Touckonas VYcTHBIH OTUeT.
HUTPOXUHOJIMHA (cuHTe3 pHOE naboparopHas pabora | IIncemeHHbIH
Ckpayma). OTYeT B

nabopaTopHOM
KypHale.

3 Cunre3 2- | Jlabopato 4 [MouckoBast Meron paboTsl B
METHWIXUHOTUHKapOOHOBOK -4 pHOE nmaboparopHas pabota MaJIbIX PYIIax
KHCJIOTBI (cunTe3
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[utunnrepa).
CunTe3 3TuIoBoro 3gupa Jlabopato [Touckonas VYcTHBII OTUeT.
6-meTmi-2-okco-4-heHm- pHOE nmabopaTopHas padota | [IuceMeHHBIN
1,2,3,4- OTYET
TeTParuapONHPAMHINH-5- nabopaTopHOM
KapOOHOBOM KHUCJIOTHI KypHaJe.
(cunTte3 bumxnnenm).
Cunte3 ostunoBoro »dupa | Jlaboparo [TonuckoBas Meton pabotht
3,5-muMeTunmppon-2- pHOE nmabopaTopHas paboTa | MaJbIX TpyIIax
KapOOHOBOW KHCIIOTHI
Cunre3 2-¢penmnmuona | JlaGoparo [MTounckoBast Merton pabotsl
(cunTe3 Duiepa) pHOE naboparopHas pabota | MaJbIX Tpynmax
CuHres 2-metun-5- | Jlaboparo ITouckosas Meton paboThl
KapO3TOKCH-5-0KCHUHI01a pHOE naboparopHas pabota | MaJbIX TpyHImax
(cunte3 Henunecky)
CunTte3 atuioBoro 3¢dupa 2- | Jlaboparo [Touckonast YcTHBI OTUeT.
MeTHI(PYpaH-3-KapOOHOBOU pHOE nabopaTtopHas padota | [luchMeHHBIN
kucnotel (cunres DeiicTa- OTYET
Benapmn) nabopaTopHOM
XKypHae.
Cunte3 mudTHioBoro >dupa | Jlaboparo [Touckoas Meton paboTh
5-amunO0-3-MeTmnTHODECH- pHOE nmabopaTopHas paboTa | MaJbIX TpyIIax
2,4-mukapOOHOBOI  KHCIIOTHI
(cuntes I'eBanbia)

7. Y4yeOHO-MeToAMUYeCcKOoe 0o0ecneYeHue CaMOCTOATEIbHOIH padoThl

CamocTosTenpHas paboTa 00yJaromuXCs SBISAETCS OJHUM U3 BUIOB YUeOHBIX 3aHATHH. CaMocTosTenbHAsS
paboTa MPOBOAMTCS C LEIBIO:

— CHCTeMaTH3allid W 3aKpeIUIeHWs TOJIYYCHHBIX TEOPEeTHYEeCKHX 3HAHWN W TPAKTHYECKUX yMEHUH
00yJaroIuXCs;

— yrayOJIeHUs ¥ PACIIMPSHUS TCOPETHUSCKUX 3HAHUM;

— yrayOJieHns: YMEHUH HCIIONIb30BaTh CIPABOYHYIO U CHEIHAIBHYIO JTUTEPaTypy;

- (dhopMupoBaHuUs CaMOCTOATEILHOCTH MBIIIICHHUS, CIIOCOOHOCTEH K CaMOpPa3BUTHIO,
CaMOCOBEPIICHCTBOBAHHUIO M CaMOpealTN3alliy;

— pa3BUTHS U 3aKPETJICHHUS UCCIIEI0BATEIHCKUX YMEHUH.

CamocrosTenpHas paboTa 00yJaroMMXCcsl OCYIIECTRIISIETCS Ha MPOTHKCHUH U3YUYCHUS BCEH TUCITUTUINHBI B
COOTBETCTBHH C YTBEPKJCHHOH B Y1eOHOM TUTaHE TPYIOEMKOCTBIO COCTABIISIET 2 Yaca M COCTOUT H3:

- pa6OTLI CTYACHTOB C JICKIMOHHBIMU MaTc€pHajlaMH, IMOUCKAa W aHalIn3a JIMTCPATYpPhl U SJICKTPOHHBLIX
HMCTOYHUKOB MH()OPMAITUH 110 33/1aHHOU TEME;

- BBITIOJTHEHHS 33aJJaHU [Tt camocTosTenbHor pabotel B DMMOC COI'Y;

- U3YYCHHUS TEOPETHYECKOTO MaTeprasa Jyis MOJATOTOBKH K CEMUHAPCKUM 3aHSITHUSIM;

- IOATOTOBKHU K DK3aMEHY.

Tembl 1 GOpMBI BHEAYTUTOPHOH CaMOCTOSITEIILHONM pabOThI, ee TPYAOEMKOCTh COACpXKATCs B paszjeie S,
Tabm1. 5.1.

Bormpocer 1 Tembl, OTBOAMMBIE Ha BBIOJHEHHE CAMOCTOSTEIBHON pa0OThl MO JUCIMILIMHE, a TaKKe

KPUTEPUH OIICHUBAHUS TI0 KAKIOMY BUIY paObOTHI coaepskarcs B pasaene 8 PIT/I.
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8. OueHoYHBIE cpeACTBA /ISl TEKYIIero KOHTPOJIS yCIeBaeMOCTH, py0e:KHO#l aTTecTalliy U
NPOMEKYTOYHOM aTTECTALMH 110 HTOraM OCBOCHUSI M CLHUIIMHBI.

Buabl koHTpOJIS
Pabouas mporpamma mnpennosiaraeT TEKYIIUH, MPOMEKYTOYHBIH W WTOTOBBIH BUJIBI KOHTPOJS: OIPOC,
MIPOBEPOYHBIE TICEMEHHBIE PA0OTHI 110 TEMaM; IK3aMeH.
[IpoBepouHble MUCHMEHHBIE PabOTHI MPOBOAATCS BO BPEMs MPAKTUYCCKUX 3aHATHH, [0 BOIpPOCaM U3
MEPEYHs BOMPOCOB JIJIsl IOATOTOBKH K SK3aMEHY (CM. HUXKE).

Meroauka ¢popmMupoBaHus pe3yJibTHPYOLIeil OLEeHKU
MuHHMaIbHOE KOJIUYECTBO OaioB, KOTOpOE CTYACHT MOXXET HaOpaThb B XOJ€ M3YyUeHHs Kypca s
MOJTy4YeHHUs] TOJIOKUTENBHOM oOleHKH, — 56; MakcumanbHoe — 100. bamnbl cknanpiBaroTcst M3 ClEXyHOIIUX
TOKa3aTeNel: 3a peryJsipHbIe BHICTYIUICHUS Ha CEMHHAPCKHX 3aHIATHAX — A0 25 0amioB 3a KaKObl py0Oex; 3a
TECTUPOBaHHUE — JI0 25 0aJIOB Ha KaXKII0W PyOEKHOM KOHTPOJIbHOI; 10 60 OaJIOB HA YCTHOM OTBETE.

MeToanyeckue peKOMeHIAUMU 110 HANIMCAHUIO I0KJIa10B (pedepaToB)

Joknan — nuceMeHHas paboTa 1o ONpeneIeHHON HayuyHOH IpolieMe, KpaTKOe HU3JI0KEHHE COAePKaHUs
HAy4YHOTO Tpy/Aa WIA HayIHOH mpobiembl. OH SBISETCS NeHCTBEHHON (OPMON CaMOCTOATEIHHOTO HCCIEIOBAHMS
Hay4YHBbIX HpO6HeM Ha OCHOBC H3YUCHHA TCKCTOB, CHeL[HaJIbHOfI JIUTCPATyphbl, @ TAaKKC Ha OCHOBC JIMYHBIX
HaOJIONCHUH, HMCCIEeNOBAaHUKA M NPAKTUUECKOro ombiTa. Pedepar momoraer BeIpaOOTaTh HABBIKK M HPUEMBI
CaMOCTOSITEIPHOTO HAYYHOTO TIOMCKA, TPaMOTHOTO H JIOTUYECKOTO W3JIOKEHHS H30paHHOW TpOOJIeMBbl H
CIOCOOCTBYET NPUOOLICHHIO CTYACHTOB K HAYYHOU AEATEIBLHOCTH.

[locnenoBaTenbHOCTD PaOOTHI:

1. Bri6op Tembl nccnenoBanusi. Tema pedepaTta BRIOHpacTCsi CTYJJEHTOM Ha OCHOBE €r0 Hay4yHOro MHTepeca.
Taxoke omMoIIb B BBIOOPE TEMbI MOKET OKa3aTh MPENoAaBaTelb.

2. [TnannpoBanue uccnenoBaHus. BkioyaeT cocTaBieHue KalleHIAPHOTO IUIaHA HAyYHOTO MCCIICIOBAaHUS U
TUIaHa mpejnonaraeMoro pedepara. KanennapHslil m1aH uCcie0BaHUs BKIIOUACT CIIEAYIOIIME DIEMEHTHI: BBIOOD
u GopMyIupoBaHUe NPoOIeMbl, pa3paboTKa IIaHa UCCIIEI0BaHUS U

3. [MpeaBapurenpHOTo IUTaHa pedepara; cOOp M U3yueHHE UCXOTHOTO MaTepHalla, IIOUCK JTUTEPATYPhl; aHAIN3
cOOpaHHOTO MaTrepuasa, TeopeTHyYecKas pa3padoTka HpoOIeMbl; COOOIIEHHE O NPEABAPUTENBHBIX pPE3yJbTaTax
WCCIIEIOBAHNUS; JTUTEPaTypHOE 0(OpMIICHHE UCCIIEI0BATENBCKOM MPoOiieMbl; 00CykIeHHe paboThl (Ha ceMUHape
T. IL.).

4. Ilouck m usydyeHue nuteparypbl. s BBIIBICHHS HEOOXOIMMOH JIMTEpaTyphl CleoyeT OOpaTUThCsS B
OubroTeKy WM K mpenojaasareiro. [logoOpanHyro autepatrypy cienyer 3adpukcupoBath corinacio I'OCT mo
O6ubsmorpaduuecKoMy ONMCaHUIO TPOU3BEICHUHN TIeYaTy.

st pa3zpaboTku pedepara 10CTaTOUHO U3YUeHHUE 4-5 BaXKHEUIINX CTaTel 1Mo N30paHHOM IpodiieMe.

4.00pabotka Marepuaia. [Ipu 00paboTKe MOJYyYESHHOrO MaTepHalia aBTOP JO/DKECH: CUCTEMATHU3UPOBATh €ro IO
paszenaM; BBIABMHYTb M OOOCHOBAaTH CBOM THIIOTE3bI;, ONPENEIUTh CBOIO MO3WILHUIO, TOYKY 3PEHHUS IO
paccMmarpuBaeMoi IpobiiemMe; yTOYHUTh 00beM U COiepKaHNe TOHATHH, KOTOPBIMH MIPUXONUTCS OTIEPHPOBATH MIPH
pa3paboTke TeMbl; CPOPMYIUPOBATH OMNPEACICHUS W OCHOBHBIE BBIBOJBI, XapakTEPHU3YIOLIME pPe3YyIbTaThI
HCCIIEI0BaHMs; OKOHYATEJIBbHO YTOUHUTH CTPYKTYpY pedepara.
5. Odopmitenue pedepata. Ilpu odopmiennn pedepara peKOMEHIYETCS MPUACPKUBATHCS CIACAYIOIIMX MPABHIL:
Crnenyer mucarh JHUIIb TO, YEM aBTOP XOYET BBHIPa3uTh CYIIHOCTh MpoOJeMbl, ee JIOruKky; llucath cTporo
TIOCJIeIOBATENHHO, JIOTUYHO, JOKA3aTEIbHO (IT0 CXeMe: Te3nc — 000oCHOBaHUE — BBIBOA); IlucaTh spko, oOpasHo,
J)KMBO, HE TOJBKO BCKPBIBAasi UCTHHY, HO W OTpa)kas CBOIO IO3UIIUIO, IIPONAraHAUpys IOJyYEHHBIE PE3YJIbTATHI,
[Tucate ocMmbICIeHHO, cOOMI0Aast TpaBUiIa TPAMMATHKH, HE 3710yNOTPeOIIsiss HAyKOOOpa3HBIMH BBIPKEHHUSIMU.
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Pedepat BhIoOMHSIETCS B COOTBETCTBUU C TPEOOBAHHUAMH CTaHJAPTOB, Pa3pabOTaHHBIX JJISl JAHHOTO BHIA
JIOKyMeHTOB. Pabora fospkHa OBITh BBIMOJIHEHA Ha Oejioi Oymare cranmapTHOro jucrta A4. TexkcT AoimKkeH OBITh
oTIeyaTaH Ha KOMIIBIOTEpE B TEKCTOBOM peaaktope Microsoft Word u oTBeuaTh ciieayrominM TpeOOBaHHSM:
TTapaMeTpHI TOJIeH CTpaHUI] JOJKHBI OBITH B MIpeAeiiax: BepxHee H HIbkHee — 1o 20 MM, mpaBoe — 10 MM, J1eBoe —
30 mm, mpudt — Times New Roman , pa3mep mpudra — 14, MEKCTpOUHBII HHTEPBAJ — NOIYTOPHBIA. [[BeT TekcTa
— TosibKO uépHoro nBera. Hymepanus crpanun B pedepare HoJKHa ObITH CKBO3HOM, HAUWHASI C TPEThel CTPaHUIIBI.
Homep npocrasnisiercst apabckumu IudpamMu BBEpXY KaKJIOH CTPAHUIIBI CIIPaBa.

[Ipu u3noxxeHnu Matepuana HeOOXOAUMO MPHUACPKUBATHCS MPUHATOTO IJIaHA.

bubnuorpadudeckuii COHCOK COCTABISIETCS HAa OCHOBE HWCTOYHUKOB, KOTOpPBIC OBUTH MPOCMOTPEHBI H
W3y4YeHBl CTYACHTOM MpH HamucaHuu pedepara. J{aHHBIA CIUCOK OTPakaeT CaMOCTOSITEIBHYIO TBOPUYECKYIO
paboTy cTyAeHTa, YTO MO3BOJISET CYJUTh O CTEIIEHH €T0 MOATOTOBKU M YIIIyOJIeHWH B BHIOPaHHYIO TeMaTHKY. Best
WCTIOJIb30BaHHAS JIUTEPATYpa pa3MenaeTcs B CICAYIOIEM TopsIke: yueOHas muTeparypa B aihaBUTHOM MOPSIIIKE,
3aTeM CpeJCTBa NePUOAMYECKOH MevaT B a()aBUTHOM MOPSIKE; UCTOUHUKH U3 ceTH MHTepHeT.

Tembl, peKoMeHIyeMble 1151 HAMCAHUS 10K1a/10B, pedepatoB (YK-8, IIK-1, ITK-2)

1. WugonpHBIE aKalIOUIbL.
2. AJkanousl psjia NUpUIUHA.
3. AJKanousl psijaa MUIEpUInHA.
4. AJKanoupl psijia XMHOJIMHA.
S. AJKaIIOu b1 psa N30XUHOJIMHA.
6. AJKaIou b1 psijia TUPPOIU3UIUHA.
7. Kap6a3oibl.
8. KapO6oynuHsbl.
9. [NeHnnnIIMHOBBIE AaHTUOMOTHKH.
10. TerpatuadynbBaacHbl.
11. BanmHOMULIMH ¥ POJICTBEHHBIE COCUHEHMUS.
12. TuazonaueBbie COMU KaK KaTaau3aToOpbl OPTaHUYECKUX PEAKITUH.
13. Buxapmo3Hoe HyKJI€O(PHIEHOE 3aMeIICHHE.
14. CeneHo(eH 1 ero Npou3BoAHbIE.
15. Bbopconep:xaiiyie HachIIIEHHbIE T€TEPOLIUKIIBI.
16. KpemHuuiiconep:xaiire HachIIEHHbIE T€TEPOLIUKIIBI.
17. Peaknus Kanorana nist cuHTesa a30TcoiepKalliux reTepoIUuKIOB.
18. 2,5-murunporuoden-1,1-quoxkcuas.
OueHOYHbIN JHCT 3alMThl peepaToB (JOKIAI0B)
HaumeHnoBanmue BoisiBjIeHHBIE KOJIHY€eCTBO
MnmoKasareJis HEAOCTATKHU U 0a/1J10B
3aMeYaHUusd
1. KAYECTBO UCCJIEJOBATEJILCKOU PABOTBI (PE®GEPATA, DKOHOMUWYECKOI'O OB30PA)
2. FpaMOTHOCTL HN3JIOKCHUSA u KauyeCTBO 1
odopmiieHHs pabOTHI
3. CaMOCTOSITEILHOCTL ~ BBITTOJIHEHUS pa6OTLI, 2
riryOMHa TPOpabdOTKH MaTepHana, HCIOJIb30BaHUE
PEKOMEHI0BAHHOM U CIIPaBOYHOM JIMTEPATYPbI
4. O60CHOBAHHOCTD M JIOKA3aTEIbHOCTh BHIBOJIOB 1
OO0mias orieHKa 3a BeinojHeHue P 4

II. KAYECTBO JJOKJIAJA
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1. Co0oTBETCTBHE Co/IepKaHUS JOKJIaaa 1
COJIeP>KaHNI0 PabOTHI
2. Brienenue 0OCHOBHOH MBICIIH paOOTHI 1
3. KagecTBO M3J10KEHHUS MaTepraa 1
O01mast OIleHKa 3a JOKJIa 3
III. OTBETHI HA JOIIOJIHUTEJIBHBIE BOITPOCHI ITO COAEPX XAHIIO PAFOThHI
Bompoc 1 1
Bompoc 2 1
Bompoc 3 1
OO01m1ast OIIEHKa 32 OTBETHI Ha BOIIPOCHI 3
NTOI'OBAS OIIEHKA 3A 3AHIUTY 10
KpI/ITCpI/II/I OLICHUBAHUA CTYACHTA 3d MMOATOTOBKY NPC3CHTALIUN
Kpurep 4 3 2 1
uH/0aJIIbI (Tpedyer
J0padoTKH)
Yertko Cdhopmymnup Cdhopmymnupo He
copmynrpoBaHa OBaHAa IeJb W TeMa | BaHa LeJb W TeMa | copMyaHpoBaHa
o eJIb ¥ PaCKpBITa TeMa | HCCIIEOBAHMSI. HCCIIEOBaHMSI. menmp ¥ TeMa
g UCCIICIOBaHMUS. B | Yactuuno wusnoxena | Coxepxanue HCCIICI0BAHUSL.
g = KpaTkoil ¢opme naHa | mHGOpMANIUS MO TEME | TOJHOCTHIO He | [IpoGrmema HE
@ Er HoJiHas MHQOpPMAaUMs | MCCIENOBaHUA M JaH | PacKphITO. perieHa.
S = o TeMe | OTBET Ha | MHpopmaimsa no Teme
% UCCIICZIOBaHUS. M JaH | MpOOJIEMHBIl BONPOC. | MCCIENOBaHUs
E OTBET Ha | Jlanel cchUIKM  Ha | HerouHa. [IpoGiema 1o
NpOOJIEMHBIH BOIPOC. | HCIIONB3yeMbIe KoHIla He pemreHa. He
JlaHbl  CCBUIKM  Ha | pecypchl. JaHel ~ CCBUIKM  Ha
UCIIONB3yeMBbIe HCTIOJIb3YEeMBIE
PECypCBL. PECYPCHL.
Cobmronaer Cobmronaer He He
Cc emWHBIA CTHIb | CI COUHBIA CTHIb | cOOMIOmAaeTcs eAWHBIN | coOmromaeTcs
E odopmienus. Cnaiapl | odhopMIIeHHS. CTHJIb  O(QOPMJICHUS. | CTHIb
8 5 npocTbl B noHnManuu. | Crmaiinel mpoctsl B | Chaiimel  1pocTel B | odOpMIICHHS.
;:S( cE B MPE3CHTAlUU | OHUMaHHH. noHnManuu. Dddekts | Cralabl HTPOCTHI
§ HNPUCYTCTBYIOT Hcnonp3yrorest u ¢doH HE | B TOHMMaHHH.
g aBTOPCKUE HAXOJIKH. HEKOTOpBIE 3(PQPEKTHI | HUCTIOMB3YETCS. O dextsr n GoH
= 1 om. mogoOpansl  Oe3
yuéra ymoOcTBa
BOCIIPHSITHSL.
ABTOpD ABTOp ABTOD HE [Ipencr
o X0poLIo BJaJieeT | BIIAJICET MaTepuajioM | MoKas3ai ABIICHBI
5 MaTepHaioM IO TeMe | MO TeMe | KOMIETEHTHOCTH B | HCKa)XCHHBIE
% - HCCIIe/IOBAHNSI. WCCIIEIOBaHNs, HO HE | MPEACTaBICHUU JIaHHbIE
£ E Vcnonp3yeT Hay4yHYIO | CMOT 3aMHTEpPECOBATh | MPE3CHTAIUH.
Q% s TEPMHHOJIOTHIO. Ay IUTOPHIO. Vcnonb30BaHHBIE
2 5 Obnagaer HaBelkamMu | HemoctatouHo (akTel HE BBI3BIBAIOT
= g OpaTOPCKOro LUTHPYETCS JIOBEPHSL.
= uckyccra. IlomHo W | jmTepatypa. HenocraTouno
TOYHO  LUTUPYETCS LUTHAPYETCSI
HCIIOJIb30BaHHAS JUTeparTypa.
JuTeparypa

OI_ICHI/IBaHI/Ie CTYACHTA B XOJ€ TCKYLICTO KOHTPOJA YCICBACMOCTHU OCYHICCTBIIICTCA UWUCXOAA U3

BBITIOJTHCHHS BCEX BUJI0B CaMOCTOSATEIBLHOM pa6OTBI.

Hlkana cooTBeTCTBUS NATHOAILHOI CUCTEMBbI OLIEHMBAHUSA C KOJIMYECTBOM HAOPAHHBIX
02aJI10B MO0 UTOraM TeKYIIero KOHTPOJIS ycneBaeMOoCTH

Bun pabotsr

KonunuecTBo 0aioB, COOTHECEHHBLIX C OOIIei
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OLICHKO¥ TI0 BCEM BUJIaM BBIITOJHEHHBIX PaboT:
0—4 — «HEeyI0BIIETBOPUTEIILHOY;
5-12 — «ynOBIETBOPUTEILHON;
13-20 — «xoporoy;
21-25 — «OTIIHIHOY.

Pabota Ha ceMuHapcKux 0-11
3aHATHSX  (YCTHBIE  OTBETHI,
y4acTHe B OIpoce, AUalore)

[MoaroroBka  MOKIJIAJOB 0-10
(pedeparton)

[Toaroroska u 04
NPE/ICTaBICHHUE TPE3CHTALIN

Hroro Tekymuit KOHTPOJIb 0-25

Ilepedyennb KOHTPOJIBLHBIX BONpocoB k dk3ameny (YK-8, IIK-1, IK-2)

[IpenmeT XUMUM TETEPOLUKIMYECKUX COeAUHEHUN. MIcTOpuUuecKue cBeIeHHUs.

Knaccudukaius reTeponuKInIecKiX COSAMHCHUH.

[IaTnunenHsle apOMaTUYECKUE TETEPOLUKIIBI C OTHUM FETEPOATOMOM. XMUMUYECKUE CBOICTBA.
[IaTuuneHHple apOMaTUYECKUE TETEPOIUKIIBI ¢ OTHUM reTepoaToMoM. Peakmus [Taans-Kuaoppa.

AnnnohobHOCTh (hypaHa U EppoJIa.

Peakimu snekTpouiabHOTO 3aMelieHus B ¢pypaHe, THO(QEHE, TUPpOJIE.

[IpoMeIiIeHHBIE METO/TBI TTOSyueHUs Pypana, hypdypoia, cuabBaHa.

BoccranoButensHas aecynbypuszanus TuodeHa u e€ mpakTH4ecKue NPUMEHEHNS.

NH-KucIOTHOCTH UpPpOIIa U €€ MpUMEHEHHE B CUHTE3€ 3aMEIIEHHBIX TTHPPOJIOB.

. Cunrtes nupposos nmo Kuoppy.
. CuHTe3 nupposios 1o BaHH JI€i3eHy.
. CunTtes nupposos mo baprony — 3apay.

. CunTe3 uHIOIIOB 10 peakimu durepa.

. CH-akTHBanus B aJIKWIMTUPUITHAX.

. Packpertre mukina dypaHa B Kucioit cpene.
. Cunres ¢ypano no peakmuu Deiicra-benapu.

. [IaTndenHbIe apOMaTHYECKUE TETEPOLMKIIBI C ABYMS TreTepoaToMaMu. 1,3-a3011bl.
. [IaTndienHbIe apOMaTHYECKUE TETEPOLMKIIBI C ABYMS IeTepoaToMaMu. 1,2-a301Ibl.
. «IInppOaBHBII U «ITUPUAVHOBBIN» ATOM a30Ta B apOMAaTUYECKUX M€TEPOLIUKIIAX.
. Pearent Jloyccona nist cunTe3a THOGEHOB U APYTHX THATETEPOLIMKIIOB.

. Maponet. CTpoeHune, OKMCIUTENEHO-BOCCTAHOBUTENBHBIE CBOUCTBA, aniuA0poOHOCTh. HIUTO0, My pItyp.
. Peaktium anexTpouiabHOTO 3aMeNIeHus B Psily UHII0TIA.

. NH-kucnoTHOCTD MHIONA U €€ MPUMEHEHUE B CUHTE3€ 3aMELIEHHBIX H/I0JIOB.
. Peaknus popmunmpoBanus o Bunscmetiepy B psly JOHOPHBIX TE€TEPOITUKIIOB.
. Peaxmst ManHMXa B pay JOHOPHBIX T€TEPOIMKIIOB.

. CunTes nHIOOB TI0 peaknuu Peticcepra.

. Cunres nHI070B 10 peakiwn Jleiimrpyoepa-bado.

. CuHTe3 MHIOJIOB 10 peaknuu MajemyHra.

. CuHTE3 MHI0JI0B 10 peakin Xemercoeprepa-Kaurrens.

. HlecTuunenHpie apoMaTUUECKUE T€TEPOLUKIIBI C OAHUM rerepoatoMoM. [Tupuaus.
. Peakiuu 3ekTpopriibHOrO 3aMEICHHS B TUPUIUHOBOM SIIIPE.

. Peakmust UnunbabuHa B psity MUpUAKHA.

. HykneodunsHoe apoMaTryeckoe 3aMeIeHUe B Py TUPUIUHA.




34. IuruapOonupUINHBL.

35. CuHTe3 NUPUAMHOB 10 peakiuy ['aHya.
36. CuHTe3 NUPUAMHOB 10 peakimu [ 'yapecku.

37. Xunonu#el. Peakuun 351eKTpoGHILHOIO 3aMEIICHHS.
38. CuHTe3 XMHOJIMHOB 10 peakiuu Ckpaymna.

39. CuHTe3 XMHOJIMHOB 10 peakiuu Opuanenaepa.

40. CuHTe3 XMHOJIHMHOB 110 peakuuu I1puTuunrepa.
41. CuHTe3 U30XHHOJIMHOB 10 peakuuu buninepa-Hanupansckoro.

42. CuHTe3 H30XHHOIMHOB M0 peakuuu [Tukre-lnenraepa.
43. OkucneHNe U BOCCTAHOBIICHUE XUHOJIMHOB U H30XUHOJIMHOB.

44. Peakuus Peticcepra B psy XMHOJIMHA.

45. Kartnons! nmupmims. CoiictBa. CuHTE3.
46. 2-mupon. CoiictBa. CuHTE3.

47. 4-mapon. Coiictea. CuHTE3.

48. KatroHbl OCH30MUPHINS. AHTOLUAHBIL.

49. IllecTuuieHHBIE TETEPOLMKIILI C ABYMS aTOMaMH a30Ta.

50. [Mupumuamael. XuMudeckue cBoiicTBa. bapourtyposas kucmora. Azotucteie ocHoBarmus HK.

51. IMupumuaunel. Peakuus bumxunemy.

52. IlopdupuHb! 1 (HhTATOIUAHUHEI.

53. Tpwuazonel. MeToapl cHHTE3a. XUMUYECKHE CBOMCTRA.

54. Okcupansl (3mokcuasl). CuaTes 1o peaknuu [Ipunexaesa.

55. Oxcupansl (ANOKCH/B). XUMAYECKHE CBOHCTBA.

56. OxcupaHnsbl (3N0KCHIBI). Bruongorudeckue cBoMCTBA.

57. AzupunuHsl (STHICHUMHUHBL). MeTOABI CHHTE3A.

58. AzvpunuHsl (3TUICHIMHHBI). XHMHYECKUE CBOHCTBA.

59. Asupununsl (3STHICHUMUHBI). BHomornueckue cBONCTBA.

60. Azeruaunsl. bera-nmakramel.

61. Okceransl. bera-n1akToOHBI.

62. Kpayn-a¢upsl. Cunres. CBoiicTsa.

JK3aMeH NPOBOAUTCA B YCTHOI popme.

Iloka3atenu u KPUTEPpHU OLUCHHUBAHUSA KOMHeTeHHI/Iﬁ Ha pa3JIMYHbIX 3Talax ux q)OpMI/IpOBaHI/ISI, OITMCaHHUC

IIKaJI OOCHHUBAHUS

YpoBeHb chOPMUPOBAHHOCTH KOMIIETEHUM I

«MMUHHMMAIbHBINH YPOBEHb HE
JOCTHUTHYT»

KoMmnerenmnuu HE
c(hOpMHUPOBAHEL.

3HaHHs OTCYTCTBYIOT,
yMEHHS W HaBBIKH  HE
c(hOpMUPOBAHEI.

«MuHUMAJIbHBIA
YPOBEHb»

Komnerenuu
C(OPMHPOBAHBL.

Cdopmuposansl
6a30BbIE CTPYKTYpPBI
3HAHWUM.

YMeHnus
(bparmMeHTapHBI U HOCAT
penpoOayKTUBHBIN
xapakrep.

JeMmoHcTpHpyeT
sl HU3KUI ypOBEHb

«CpenHuii ypoBeHb»

KoMmnerenmnuu
c(hOpMHUPOBAHEL.

3HaHus
OOIIMpHEIE,
CUCTEMHBIE.

YMeHus HocST
PENpPOAYKTUBHBIN
XapakTep,
TIPUMEHSFOTCS K
PEIICHHIO TUTTOBBIX
3aTaHAMH.

JemoHcTpupy

«BbICOKHH YPOBEHb)
Komnerenuun
Cc(OPMHPOBAHBIL.

3HaHus
TBepAbIE,
apryMEHTHPOBaHHBIE,
BCECTOPOHHHUE.

YMeHusa
YCHEIIHO MPUMEHSIOTCS
K PENICHUI0 KaK
THIIOBBIX, TaK K
HECTaHIapTHBIX
TBOPUYECKHX 3aJaHUM.

JemoHcTpHpye
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CaMOCTOATCIIBHOCTH
IIPAaKTUYCCKOI'O HaBbIKA.

€TCsT TOCTAaTOYHBIN
YpOBEHb
CaMOCTOSITEILHOCTH
YCTOWYUBOTO
MIPAKTHIECKOTO
HaBbIKA.

TCS. BBICOKUI YPOBCHb
CaMOCTOATCIIPHOCTH,
BBICOKaA aJallTUBHOCTh
TMIPAKTUICCKOTO HaBbIKa

OnucaHne KpUTepHeB OLeHHBAHUS

OO6yu4arommiics
JICMOHCTPHPYET:

- CYyIIECTBEHHbIC
poOebl B 3HAHUAX YUCOHOTO
Marepuaa;

- IOIYCKAroTCs
MPUHIUHATBHEIC OIIUOKH MPH
OTBETE Ha OCHOBHBIC BOTIPOCHI
Ousera, OTCYTCTBYET 3HAHHE U
MOHUMAaHHE OCHOBHBIX
MOHATUM U KaTeropuii;

- HETIOHUMAaHUE
CYIIHOCTH JOTIOJHUTEIbHBIX
BOIMPOCOB B PaMKax 3a/laHui
ounera;

- OTCYTCTBUC YMCHHS
BBIMOJIHATH MPAKTHYCCKUEC
3aJlaHusl, IPEyCMOTPEHHBIE
MPOrpaMMOil TUCIIUTUINHBL;

- OTCYTCTBHE
TOTOBHOCTH (CITOCOOHOCTH) K
JIMCKYCCUH U HU3KYIO CTEIICHb
KOHTaKTHOCTH.

Oobyuarommiics
JIEMOHCTPHUPYET:

- 3HAHHMSA
TEOPETHYECKOTO
Marepuaa;

- HETIOJIHbIE
OTBETHI Ha OCHOBHBIE
BOTIPOCHI, OIITHOKA B
OTBETE, HEAOCTATOUYHOE
MOHMMaHHE CYITHOCTH
M3JIaraeMbIX BOIIPOCOB;

- HEYBEpPECHHBIC
Y HETOYHBIC OTBETHI HA
JIOTIOTHUTENbHBIC
BOIIPOCHI;
HEJIOCTATOYHOE
BJIaJICHUE JIUTEPATYPOil,
PEKOMEHI0BaHHOU
MpOrpaMMon
JCIUIUINHBI;

- ymeHue 0e3
rpyOBIX OMIMOOK pemaTh
MPaKTHIECKUE 3aTaHMs,
KOTOpPBIE CIIEIYeT

Obyuarommiics
JIeMOHCTPHUPYET:

- 3HAHHUE U
MOHUMAaHHE OCHOBHBIX
BOIIPOCOB
KOHTPOJIUPYEMOTO
00beMa IporpaMMHOTO
MaTepuana;

- TBEepJble 3HAHHS
TEOPETUIECKOTO
MarepHana.

-CIIOCOOHOCTh
YCTaHABIIHBATh U
OOBSICHSTH CBS3b
NPaKTUKU U TEOPUH,
BBISIBJISITH
NIPOTUBOPEUHS,
MPOOJIEMBI 1
TCHACHI WU Pa3BUTUA,

- IpaBUIIbHbIC U
KOHKpETHBIE, 0e3
rpyOBIX OMIAOOK,
OTBETHI Ha
TIOCTABJICHHBIC
BOIIPOCHI;

Obyuarommiics
JIEMOHCTPHUPYET:

- rIyOoKue,
BCECTOPOHHUE U
apryMeHTHPOBAHHBIE
3HaHUSI IPOrPAMMHOTO
Marepuana,

- TIOJIHOE
MOHMMAaHKE CYIHOCTH
1 B3aUMOCBS3HU
paccMaTpuBaeMbIX
IIPOLIECCOB U SIBJICHUH,
TOYHOE 3HAHUE
OCHOBHBIX [TOHATUH B
paMKax 00CyXaaeMbIX
3aJIaHuM;

- COCOOHOCTH
ycTaHaBJ’IHBaTI) nu
0OBICHSTE CBSI3b
MPAKTHKH U TEOPUH;

- JIOTHYECKHU
[IOCJIEIOBATEIILHEIE,
CoJIepIKaTeNbHbIE,
KOHKPETHBIE U
HCUYEPIIBIBAIOIIHE

BBIIIOJIHUTD. - YMCHHUE pelIaTh OTBCTHI HA BCC 3a1aHUA
MPaKTUYCCKUE 3aaHus, | Ouiera, a TaKKe
KOTOpBIE CIICIyeT JTOTIOJTHUTEIIbHBIC
BBIMOJIHUTD; BOTIPOCHI SK3aMEHATOPA;
- BJIQJICHUE - yMeHUe
OCHOBHOM pelaTh MPaKTUICCKUE
JTUTEPATypOH, 3aJJaHuS;
PEKOMEHIOBaHHOM - cBOOOTHOE
IIpOrpamMMOi HCIIOJIE30BaHUE B
JUCIUTUTAHBL; OTBETaX Ha BOIPOCHI
- HAJIM9He MaTepHalioB
COOCTBEHHOM PEKOMEHI0BaHHOI
000CHOBaHHOM OCHOBHOM 1
IIO3UIIHNH 110 HOHOHHHTCHBHOﬁ
00CyX/1aeMbIM JUTEPATypHI.
BOIPOCAM.
Bo3MoxHbI
HE3HAYHTEIEHBIC
OTOBOPKH U
HETOYHOCTH B
PACKPBITHU OTACITHHBIX
M0JIO)KEHUH BOIIPOCOB
ouiera, MPUCYTCTBYET
HEYBEPCHHOCTD B
OTBETAX
Ouenka Ouenka Ouenka Ouenka
«HEY/I0BJIETBOPUTEJIbHO «Y/IOBJIETBOPUTEJIBbHO» | «XOPOLIO» «OTJIMYHO»
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Tunosble 3a1aHus I NPAKTHYECKHUX (CEMUHAPCKHUX) 3aHATHHI

Tema 1. DieKTpoHHOE CTPOEHNE APOMATHYECKHUX I'eTEPOHKIIOB.

[JIAH:

Teopust apoMaTHUHOCTH O XIOKKEN0. ApOMaTHYEeCKUE, HEApOMaTHUEeCKIE, aHTUAPOMATHUECKHUE YTIIEBOOPOIbI.
BrusiHue rerepoaToMoB Ha YHCIIO DJEKTPOHOB, BXOAIMIMX B COMpshKeHHE. «IIMPPONBHBIN M «IIHPUIAHOBBIN)
aTOMBI a30Ta. ApoMaTHYECKUE, HeapOMaTHUYECKUE, aHTUAPOMATHUUECKHUE TETEPOLIMKIIEI.

Tema 2. Peakuun 3/1eKTPO(PHUIBLHOIO 3aMellleHHs] B APOMATHYECKHX FeTePOIUKJIaX.

ITJIAH:

Mexanu3Mm YanaHzna Uil peakLud 3IeKTPO(QIIBHOTO 3aMelleHus B psaxy OeH3ona. PakTopbl, BIMAIOLINE Ha
CTa0MIBHOCTh G-KOMIUIEKCa Y3iaHAa. BiusHue 371eKTPOHOM3OBITOYHBIX W IJIEKTPOHOJAC(PHUIUTHBIX  CBOMCTB
TeTepolyKIa Ha CKOPOCTb M XapakTep Ipolecca NIEKTPOGHIbHOro 3aMemeHus. AununodoOHOCT muppona u
¢dypaHa Kak OTpaXCHHE HMX 3JCKTPOHOM30OBITOYHBIX CBOWCTB, COBMECTHO C MPOTEKAaHHEM BTOPHYHBIX PEAKLUIl.
[TpuymHBI HU3KOM PEaKIMOHHON CITIOCOOHOCTH MUPUIMHA.

Tema 3. Peakuuu HyKJ1€0QUIBHOI0 3aMelIeHUs] B APOMATHYECKUX FeTepPOLUKIIAX.

ITJIAH:

Mexann3m MelizeHreiimepa A peakiuy HyKIeo(prIpHOTo 3aMeleHust B psaay 0er3ona. DakTopsl, BIUSIONINE HA
CTa0MIBHOCTh G-KOMIUIeKca MelizeHreiimepa. BnusiHue 5IeKTPOHOM3OBITOYHBIX W DJIEKTPOHOIEPHUIUTHBIX
CBOICTB TreTepoLyKIa Ha CKOPOCTh M XapakTep IMpolecca HYKICO(QHIbHOrO 3aMmeleHus. HepTHOCTbH
MSATHWICHHBIX TeTepounkioB. Peakuus UnunbaduHa. Bricokast akTHBHOCTD JMa3UHOB.

Tema 4. Peaknuu rerepouMKIN3aLMH.

IIJTIAH:

Knaccudukanms peakuuii reTepolMKIN3aUU. OMOHpHUYeckre npasuia bonmynna. [uknuzanms OATHYICHHBIX
rerepouukiioB; peakuus [laans-Kxoppa u pojcTBeHHBIE Mponiecchl. L[UKIU3aIus mecTHUIeHHBIX TeTepOIMKIIOB.
Bo3MoXHOCTH 17151 CHHTE3a MaJIbIX LIMKJIOB. Peakiuy MUKIONPUCOEIUHEHNS B CHHTE3€ TeTepOLUKIOB. [IpHHIHIIED
CHHTE3a MaKpOIIMKIIOB: METOJ BBICOKOTO pazdasiieHus mo Topmny-Lluriepy; Matpuuneiii 5p¢GeKT B CHHTE3e KpayH-
a¢upos no [eaepceny.
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@oH TUNIOBBLIX TECTOBLIX 3aJaHUM

[Touemy nuppodn aruaodooen?

OH HEOOpaTHMO MPOTOHUPYETCS IO aTOMY a30Ta

OH IIPOTOHHUPYETCS 10 MOJIOKEHUIO 2, YTO IPUBOAUT K BTOPUYHBIM PEAKIMAM KOHAECHCALUN
OH JIEIIPOTOHUPYETCS 1O MOJIOKEHUIO 1 U OBICTPO OKUCIISIETCS HA BO3AYXE

HazoBure coequnenue

1-amuHOnIUPpPOI
4-aMUHOTIUPPOIT
1-amMmuHOTIUPUANH
4-aMUHOTIUPHIUH

Hasosute coequnenue

B

i
MH

1-amuHOTIPPOT
4-aMHHOTIHPPOT
1-aMuHOTIMPUANH
4-aMUHOTIMPHUTUH

2

HasosuTe coequnenue
I
o

XWHOINH
H30XUHOJINH
HHIOJI
HM30UHJIOJI

Ha3zoBute COCOAUMHCHHNC

R

H
H

XHUHOJIMH
HM30XHHOJINH
VHIOJ
HM30UHIOJI

Kyz[a CMCIICHO TAYTOMCPHOC paBHOBECHC



ﬂ

-

NT TNH,

BJICBO
BIIPaBO
CYIIECTBYIOT 00a TayTomepa, 1:1

Kyna cmemieno TayromepHoe paBHOBECHE

o -,
N’f OH I 8]
H
BJICBO
BIIPABO

CYIIECTBYIOT 00a TayTomepa, 1:1

Kaxkue u3 coequHeHU SIBISIFOTCS TE€TEPOAPOMATUUECKUMU?

Kakue u3 coequHeHuil ABJISIIOTCS reTepoapOMaanecKnMn?

: SLOLOLY,

M
H

BriOepurte psizi, B KOTOPOM COCTUHEHUS PACIIONIOKEHBI B IOPSIIKE BO3pACTAHHSI ApPOMATUIHOCTH:
¢bypan < uppon < TnodeH < 6eH307
6en3on < TnodeH < nuppora < pypan
OeH3ou < gypaH < nuppon < THopeH

AKTHBHOCTh MUPUIMHA B PEAKIUAX FIEKTPOPIILHOTO 3aMEICHHS
BBITIIE, 4eM y OeH301a

HIKE, 9eM y OeH3071a

Takasl ke, Kak y OeH3071a

MUPHUJIUH HE BCTYIAET B PEAKIIUU IEKTPOPUILHOTO 3aMEIEHUS

AXTUBHOCTB nUupuarvHa B peaKugax HYKHGO(I)I/IJ'ILHOFO 3aMCIICHUA



BBIIIIE, YeM y OCH301a

HIKeE, 9eM y OeH3071a

Takasl xe, Kak y OeH3011a

MUPHJIUH HE BCTYIAET B PEaKIIUU HYKICO(UIHHOTO 3aMEICHUS

YKaXuTe pearcHT A1 MPOBEICHUS PEAKITHH

10 % H,S0,
koIl H,SO4
H,SO,4 - SOs
SO; - CsHsN

Kaxkoii 13 reTepoIMKIOB B HAHOOJBIIICH CTETICHN MPOSBIISICT CBOICTBA JHeHa?
$ypan

PO

THO(EH

MUPUIVH

YkaxuTe peareHT Ui MPOBEACHHUS PEAKIIHH

= S
| — |
—_
H 0|
H
0]
KOH

H20;
KMnOy4

o

VYkaxure pearcHT AJisd IpOBCACHUA pCaKIIUH

0 — 1)

O 3
H2S
Ss
NaSH
SOCl;

HI/IKOTI/IHOBaH KHUCJIOTA — 3TO
| I
o
TN Co0H
COOH
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Kakue u3 MEPCUUCIICHHBIX TCTCPOILUKIIOB ABJIAIOTCA T-U30BITOYHBIMHU

Zi\ /?

=

* T h,
N

=

— - -
Tl L= =
— — 7

Kakoii 13 nepeqrciieHHbIX TeTEePOLUKIIOB SIBISETCA T-aM(POTEPHBIM?

s,

s
N

1'_\
N

=

— - —
- Tz Tz
L ,MZ 7

Kaxoit rerepoukii BXOAUT B cOCTaB BuTamuHa B6?
IAPPOIT

MUPHTIH

HMHIA30J1

XWHOINH

HI/ITpOBaHI/IC N-OKCI/II[a nUupuaArHa MpOTEKACT MO IMOJIOKCHUIO
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abownN

Peakmmsa Ckpayria ncoiabp3yeT peareHThl
STUJICHIJIUKOJIb, HUTPAT HATPUs, YKCYCHAA KHUCJIOTA
TJIMIEPYH, HUTPOOCH30JI, CEpHAS KUCIIOTa

benou, uzonpomanoi, cyiaspar prytu(ll)

Peakuus Cxpayna — 3To METOI CHHTE3a
MTUPPOJIOB

XHHOJIMHOB

H30XUHOJMHOB

Kap0a30JI0B

Peakius @urniepa — 3T0 METO CHHTE3a
XHHOJINHOB

WHJI0JIOB

THO(EHOB

MUPPOJIOB

[Topdupuner 00pa3yroTCss TMPH COBMECTHOM KOHIEHCAUU ... W QIBJCTHAOB C MOCIECIYIOIIUM
OKHCIICHHEM

UPPOJIOB

bypaHoB

MPa30JIoB

MMH/1a30JI0B

®ypdypoi noayyaroT B OOJIBIIMX KOJIUYECTBAX U3
CTOYHBIX BOJT

KOYEPBDKEK U APYTHX PACTUTEIBHBIX OTXOJIOB
HedTH

MOIMYTHOTO ra3a

HaBO3a U JIPYTUX OTXOJI0B )KUBOTHOBOJICTBA

Burtamun B1 cogepxut ¢pparMeHThl reTepOIMKIOB
¢bypaHna u nuppona

kap6a3zoina u THo(eHa

IMUPUMHUAVHA U THA30J1a

IMUpasrvHa U MUIECpruarHa

HukoTuH cofiepKUT CTPYKTYpHBIE ()parMeHTHI
NUPPOJININHA U IUPUINHA

THo(eHa u Thazona

TeTparuapodypaHa u 4-nupoHa
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DnexTpoduabHOE 3aMelIeHHEe B MUPUAUHOBOM KOJIbIIE
MPOTEKAET OYEHB TPYIHO, B KECTKUX YCIOBUIX

IIPOTEKAET CO CKOPOCTHIO IPUMEPHO TOM e, UTO U 'y OeH30I1a
IIPOTEKAET JOBOJIBHO JIETKO

MPOTEKAET OYCHB JIETKO, MUPUINH alu10(poOeH

OCHOBHOCTb NUPUIUHA OOBICHIETCS

Pa3BUTOU TT-CUCTEMOM

HaJU4YUeM [EPBUYHON aMUHOTPYIIIIBI

OpPTOTOHAJILHOM OpUEHTAalMel HEMOACIEHHOM IIapbl aToMa a30Ta
BKJIFOUEHUEM HEMOICIEHHON Mapbl aT0Ma a30Ta B apOMaTUUYECKYIO TT-CUCTEMY
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9. YueOHO-MeTOAUYECKOEe U HHPOPMAINHOHHOE O00ecrieueHne TUCUUTLTUHBI (MOYJIs1)

KomnbroTepHslil kiiacc, goctyn K cetd MHTepHeT (BO BpeMsi caMOCTOSTEIbHOM paboThl), OPITEXHUKA,
asieKTpoHHast 0a3a maHHbIX Oubmmoreku COI'Y, JeKUMOHHBIE ayIUTOPHH;, KAaOWHET, OCHAIECHHBIN
WHTEPAKTUBHOMN JOCKOH, TPOCKTOPOM.

a) OcHoBHAas JMTEpaTypa:

1.

HomeHnknatypa XUMHYECKUX COCIUHCHHUN M JICKAPCTBEHHBIX CPEICTB: yueOHOe mocooue: [16+] /
aBT.-cocT. A.B. Akcenos, O.E. Camconos, 1.B. Manukosa, H.A. AxcenoB u ap. — CTaBponoJib:
Cesepo-Kaskazckuiit @enepanphelii yausepeuteT (CKDY), 2016. — 266 c.: un. — Pexum nocryna:
no mnoamucke. — URL: https://biblioclub.ru/index.php?page=book&id=459125. — Tekcr:
JJIEKTPOHHBIN.

I'opnenko, B.A. Oprannyeckas xumus: ydeOHoe mocodue / B.A. I'opnenko, JI.B. Ky3neroga,
E.A. SlupiknHa; MOCKOBCKMI N€Jaroru4ecKuii rocyJapCTBEHHBIM yHMBEpPCUTET. — MockBa:
[Ipomereir, 2012. — Y. V, VL. — 398 c. — Pexum pgocryna: MO NOANHUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=363826. — buGnuorp. B ku. — ISBN 978-5-
7042-2377-1. — TeKcT: DIEKTPOHHBIN.

0) JoMOTHUTEIbHAS JINTepaTypa:

3.

Hocoga, D.B. Xumust reTeponnuKINIecKuX OMOJIOrHYeCKH aKTUBHBIX BEIIECTB: yueOHoe mocoodue /
D.B. HocoBa; Ypansckuii (henepanbHblii yHUBEpcUTeT uM. niepBoro Ilpesmaenra Poccun b. H.
Enbuuna. — ExarepunOypr: U3narensctBo ¥Ypansckoro ynusepcutera, 2014. — 205 c. : un., Tadun.,
CXEM. - Pexxum JIOCTYyMa: o MOJIIMCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=275817. — bubauorp. B ki. — ISBN 978-5-7996-
1143-9. — TeKcT: 31eKTPOHHBIH.

I'eteponuknnyeckue coequnenus / noa pen. P. Dnpaepoung, F0.K. KOpwea; nep. ¢ anrn. N.O.
JIynenko, H.K. KouerkoBa u np. — Mocksa: M3narenscTBO MHOCTpaHHOM uTeparypsl, 1953. — T.

1. - 556 c.. UIL. - Pexxum JocTyma: o MTOJIINCKE. -
URL.: https://biblioclub.ru/index.php?page=book&id=495443. — TeKkcT: 3JIEKTPOHHBIH.

I'ereponukimmueckue coenuuenus / noxn pea. P. Sapaepdunn, FO.K. FOpweBa; nep. ¢ anrn. U.O.
JIynenko, H.K. KouetkoBa u nip. — Mocksa: M3garenscTBO MHOCTpaHHOI uteparypsl, 1954. — T.

2. — 438 c.: WL — Pexum JIOCTYTIA: o TIOJIITUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=495442. — TekcT: 3J1€KTPOHHBIH.

I'eteponuknnyeckue coequnenus / noa pen. P. Dnpaepoung, F0.K. KOpwea; nep. ¢ anrn. N.O.
JIynenko, H.K. KouerkoBa u np. — Mocksa: M31arenscTBO MHOCTpaHHOM nTeparypsl, 1954, — T.

3. — 356 c.: UL — Pexxum JOCTYyTIA: o MOATINCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=495441. — TeKkcT: 3JIEKTPOHHBI.
I'ereporukimueckue coenuuenus / noxn pea. P. Ompaepdumna, FO.K. FOpwea; nep. ¢ anrn. U.O.
JIynenkxo, H.K. KouerkoBa u ap. — Mocksa: M3gaTenbcTBo MHOCTpaHHOM auTeparypsl, 1955. — T.
4, 539 c.: WL - Pexum JIOCTYyTIA: o ITOITHCKE. -
URL.: https://biblioclub.ru/index.php?page=book&id=495440. — TeKkcT: 3JIEKTPOHHBIH.
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B) nporpamMmMHoe odecriedueHue u UHTepHeT-pecypchl

ObecrieyeH JOCTYI K COBpPEMEHHBIM MpodeccHOHANBHBIM 0a3aM JaHHBIX, HH()OPMAIMOHHBIM
CIIPaBOYHBIM U TTOMCKOBBIM cucTeMaM (oubmunorexka COI'Y):

AneKTpoHHasa bubnuoTeka auccepTaumn u asropecdeparto PI'b (3B[ PI'b)

TpebyeTtca pernctpaumsi B bndnmoteke COIyY

9ABC «YHuBepcurtetckas 6ubnmoreka ONLINE»

TpebyeTca pernctpauns B 6ubnmnoteke COIY

9BC «Hay4Haa anekTpoHHas bubnuoreka eLibrary.ru»

CamocTosiTenbHasa permcTpauus Ha cante

ABC «KoHcynbTaHT cTyaeHTa» CTyaeH4Yeckasi af1IeKTPOHHAA 6MGNuoTeka No MeaAULMHCKOMY U
chapmaLeBTM4ECKOMY 06pa3oBaHu1IO, a TaKXKe N0 eCTeCTBEHHbLIM U TOYHbLIM HayKaM B LIeSIOM
TpebyeTca pernctpauns B 6ubnmnoteke COIY

ABC «OpanT» — obpasoBarefnibHasa cpeaa, BKAKYaKLWasa BUPTYyanbHbIA YMTaNbHbIN 3an
y4eOHUKOB U y4ebHbIX NOCOOUI OT aBTOPOB U3 BeAyLinX By3oB Poccuu No BCceM HanpaBleHUsaAM U
cneymanbHOCTAM

TpebyeTca pernctpauns B 6ubnmoteke COIY

Springer Customer Service Center GmbH (6a3a gaHHbIX, COAepXKallme SNeKTPOHHbIE N34aHUs
nagatenscrtea Springer Nature 3a nepuog 2011 — 2017 rr. (NONHOTEKCTOBAs KONSEKUMUSA B KONMYECTBE
46 332 KHwr)

Caiit qucTaHUOHHOro o0yuenus COT'Y http://Ims.nosu.ru/
JInunelii ka0uHer Ha caiite COT'Y: http://portal.nosu.ru/
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I') COBPeMEeHHbIe HH(DODM&HHOHHLIQ CNIPABOYHBIE CHCTEMBI, 3J1eKTPOHHBIE 00pa30BaTeIbHbIE PECYPCHI:

1. VYuebGubic MaTepualbl Ha caiite kadeapsl kpuctamorpaduu CIIOI'Y: http://crystal.geology.spbu.ru/ ;
2. Weisberg M., Needham P., Hendry R. Philosophy of Chemistry (First published Mar 14, 2011) // The
Stanford Encyclopedia of Philosophy. Edited by Edward N. Zalta.
http://plato.stanford.edu/entries/chemistry/ ;

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

31


http://crystal.geology.spbu.ru/
http://plato.stanford.edu/entries/chemistry/
http://www.hyle.org/journal/concept.htm

10. MaTepuajibHO-TeXHUYECKOe o0ecneyeHne JUCIUIIMHBI (MOLYJIs1)

YueGHble ayIHTOPUH /ISl TPOBEIEHNUS 3aHSATHI JTeKIIMOHHOT0 THIA, CEMHHAPCKOI0 THIIA, KYPCOBOI0
NMPOEKTHPOBAHNUS (BBINMOTHEHHSI KYPCOBBIX padoT), IPYNIOBBIX M HHAHMBHAYAIBHBIX KOHCYJILTAHUMH, TEKYIIEro
KOHTPOJISI ¥ IPOMEKYTOYHOH ATTECTALIMH, 2 TAKAKE CAMOCTOATEbHOH PadoThl 00y4al0IMXCH:
IPEIoIaBaTeIbCKIH CTOM, CTYJ, CTOJBI M CTYJbS U 00yJaromuxcs, kadenpa, KiaccHas JOCKa.

Ob6opynosanne: MHTepakTuBHOE MynbTUMeanitHoe obopynosanue ([Jocka FOX IB82, ITpoexrop Aser U5200)
Komnbrotep B kommiekte (Mouutop (BENQ G2255A<Black>)//Cucremusiii 610k — 11IT. ¢ IporpaMMHBIM
obecreyeHreM, BBIXOJIOM B CeTh MIHTEpHET U IOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAILIMOHHO-00pa30BaTEIbHYIO CpELy
cory

Iporpammuoe obecrieuenue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-zip; WIinRAR;
Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky Free; Cucrema TecTupoBaHus
Sunrav WEB Class (beccpounoe I10); IIporpammHoe obecriedeHne Uil peJakKTHPOBAHUS XUMHIECKUX Gopmyi Isis
Draw (Beccpounoe I10); Koncysprant mmoc; CucteMa Moucka TeKCTOBBIX 3aMMCTBOBaHHMA «AHTUIUIAruat.BY 3y,
IIporpamma 111 OBM «baHk BOIIpOoCoB st KOHTpoUis 3HaHUil»; ["'apanT; Cisco WebeX; neMOHCTpaIliOHHbIC U yueOHO-
HarJsIHbIe TOCOOUs (BUICONPE3CHTALINS).

Poccuiickas @enepanus, 362025,
Pecrry6mmka CesepHast Ocetust —AnaHns,
ropoy Brnanukaskas,

ymuia Barytuna, nom 44-46,

y4ueOHsIi xKopiryc Ne 7, ayn. Ne 604

JlaGopaTopusi OpraHn4ecKoil XMMHU U TOHKOI'0 OPraHM4eCcKOro CHHTe3a /IUIsl IPOoBeleHUs] 3aHATH I
CeMHHAPCKOI'0 THIIA, 1a00PATOPHBIX 3aHATHII, KypPCOBOIr0 NPOEKTHPOBAHHUS (BBINOJHEHHSI KYPCOBBIX padoT),
TPYNIOBBIX U HHANBHAYAILHBIX KOHCYJIbTAINIA, 2 TAKIKE CAMOCTOSITEILHONH PAaG0oThHI 00y YaroIMXCsl:
IPEIoIaBaTeIbCKIH CTOM, CTYJ, CTONBI M CTYJIbS UL 00y4aroIuXcsl, JabopaTOpHBIE CTOJIBI, KIacCHas T0CKa.
O6opynosanue: [IpoekimonHoe MynpTHMEMIHOE 000pynoBanue (MynpTrMeuitHbI npoektop BenQ MX816ST, ¢
MOTOJIOYHBIM KpeTuieHHeM u Hab. kabeneit — 1 mit. Pabodas crannus B coctase:CucteMusiit 6ok HP S00B MT
E7500.DOS RUS (XF936 EA),MoH +/knasuat — 1 mr.Kommsroteps! st oduca B kommuiekre (Morutop (BENQ
G2255A<Black>)//Cucremnslii 6710k — 1 mT. ¢ MPOrpaMMHBIM 00€CIIeYeHNEM, BBIXOOM B CeTh MIHTEpHET U JOCTYIIOM B
JNIEKTPOHHYI0 HH(POpMaIMOHHO-00pa3oBaTenbHyto cpeny COI'Y

Iporpammuoe obecrieuenune: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-zip; WinRAR,;
Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky Free; Cucrema tectrpoBaHust
Sunrav WEB Class (beccpounoe I10); ITporpammuoe obecriedeHre 1uist pefakTHPOBAHHUs XUMHYECKHX Gopmy ISis
Draw (becrunatroe [10); KoHcynbTaHT IUTIOC; A€MOHCTPALMOHHBIE U YUeOHO-HAISAHbIE TOCOOUS (BHICONPE3ESHTALINS).
JlaboparopHoe o6opynoBanue: BeiTsokHol mikad- 1 mr. Mcnapurens potamnonabiii ROTOVAPOR R210/V ¢ Beptuk.
XOJIO/IHJIb. B KOMILIL. C HCIL. Konb — 2 T, Micnaputens porauronusiii Hei-Vapvalues G3 — 1 wr. Pedpakromerp UPD
454B62M c moacsetkoii — 1 mr. Tepmoctar oxnaxaaromuiit HUBER Ministat — 1 mr. Hacoc BakyyMHBII MeMOpaHHBIH
V-700 — 1 . Menranka marautHas ¢ mogorpeBoM IKARST — 3 mt. MarauTtHas Menianka ¢ mogorpesom 78-1 (25BT
pa3memuBanue/ 120Bt Harpes) -1 mr. Memanka marautaas RET control-visc — 1 mrt. Mernranka MarHuTHasi ¢ HArpeBOM
IKA RST basik ¢ lmatankom Temnepatypst PT 1000.60 — 2 mt. Yierpass. gesunrerparop M-11 — 1 mr.

Becsl ananutuyeckue WA-32 — 2 mt. Becst nabopatopasie CAS MW120 — 1 wit. Becsr nabopatopasie CAS MW-120
1. 1. 0,01 — 2 mr. Becol maboparopubie npermsronnsie ET-30011 ¢ moBepkoi — 1 miT.

Poccuiickas ®enepanns, 362025,
Pecnybnmka CesepHast Ocetust —Ananusi,
ropox Bnanuxaskas,

ynmuia Batytuna, 1om 44-46,

y4eOnbIi xopiryc Ne 7, ayn. Ne 608 b

JlaGopaTopun: KOMIbIOTEPHbIE KJIACCHI IJIsl IPOBeeHUS TeKYyIero KOHTPOJIsl 1 MPOMeKYTOYHOH aTTecTalluu, a
TaK:Ke CaMOCTOSAITeJIbHON padoThl 00yUaIOLUXCSH:

TMIPETIoIaBaTeTbCKIH CTOM, CTYJ, CTOJBI M CTYJbS U 00yJaromuxcs, kadeapa, KiraccHasi JOCKa.

O6opynoBanne: KoMnpioTeps! 111 KOMITBIOTEPHOTO KJ1acca B KOMILIEKTE - ¢ IIPOTPaMMHBIM 00eCIIedeHIeM, BEIXOZIOM B
ceTh VIHTepHEeT M TOCTYIIOM B JICKTPOHHYIO HH(POpPMAIMOHHO-00pa3oBarenbHylo cpexy COI'Y; nctounnku

Poccuiickas ®enepanus, 362025,
Pecrry6mmka CeBepHast Ocetust —Amnanns,
ropox BnannkaBkas,

ymuia Batytuna, nom 44-46, yaeOHbIH
xopryc Ne 7, ayn. Ne 614
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GecriepeboiiHoro mutanus, Ippon, kommyrartop st kinacca D-Link DGS-10240, unrepakTuBHas 10CKa
78%(1702070/15112/11344/2+ npoexrop Beno MX503.

Iporpammuoe obecrieueHue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-zip; WIinRAR;
Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky Free; Cuctema tectrpoBaHus
Sunrav WEB Class (beccpounoe I10); IIporpamMmHoe obecriedeHne It peJakTHPOBaHUS XUMHIECKUX (Gopmyi Isis
Draw (Beccpounoe I10); KoncynpranT mmoc; CrcreMa Moucka TEKCTOBEIX 3aMMCTBOBaHMH «AHTHILIAarnaT BY3»;
IMporpamma s 9BM «baHk BOnpocoB utst KOHTpOIIs 3HaHU»; ["apanT; Cisco Webex; eMOHCTpaIioHHBIE U y4eOHO-
HarIsIHbIe TOCOOUS (BHACOPE3eHTAIINS).

BHGJII/IOTEKa, B TOM YHCJIe YMTAJbHBIH 3aJ1: CTOJIBI U CTYJbs AJIA o6yqa}omnxc;1, KOMIBKOTEPLI B KOMIUIEKTE - C
MPOrPaMMHBIM 00EeCIICYeHHUEM, BBIXOJIOM B ceTh VIHTEpHET U JOCTYIIOM B DJIEKTPOHHYIO HHPOPMALIHOHHO-
obpazoBarenbHyto cpeny COI'Y

Iporpammuoe obecrieuenue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-zip;

WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky Free; Koncymnbrant
wioc; Tapant; Cisco Webex;

OBC"YHusepcurerckas 6ubnuoreka ONLINE" https://biblioclub.ru

OBC «Koucynbrant crymedray  http://www.studentlibrary.ru

9BC «lOpaiit» www.biblio-online.ru

Poccuiickas ®enepanus, 362025,
Pecny6nuka CesepHas Ocetust —Ananus,
ropon Bnanukaskas,

ymuna Lleperenu/Batytuna, nom 16/19,
y4eOHbIi Kopiryc Ne 6
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