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1 ]_Ie.]'ll/l U 3aJa44 U3yYCHU S TUCHUIIINHBI

1.1 Heab AUCHUNIHHBI

Hacrosimmas nporpamma kypca «lIpakTUKyM MO OpraHM4YecKOW XHMHH» COCTaBJIE€HA B
coorBerctBU ¢ @OI'OC BO wu coBpeMEHHBIMH TpPEOOBAaHHUSIMH, TNPEABABISEMBIMH K
CHELUAIINCTaM - XUMHKaM BBICOKOH KBaJIM(UKAILIUKN BCEX CIIELIMATIbHOCTEH.

N3yuenune oOUIMX 3aKOHOB XMMHH, TOJTYYEHHE MPEACTaBICHUI 00 OCHOBHBIX Kiaccax
OpPraHUYECKUX COCIMHEHMH W UX MHOTOOOpa3HBIX MPEBPALICHUSAX, UIPAIOLIMX BAXXKHYIO POJIb B
MPAKTUYECKON JEATEIIbHOCTU YEIOBEKa, SBIAIOTCS HEOOXOIMMBIM ATAllOM Pa3BUTHs 3HAHUN
HayKH{ O BEIIECTBE U COCTABJISIFOT OCHOBHBIE LIETIH JUCLIUILIMHBIL.

1.2 3agauyn AUCHUILINHBI

Juctummna «[IpakTukyM 1O OpraHMYECKOM XHWMHUW» @pelHa3HayeHa [UIsl CTYJIEHTOB
dakynpTeTa XMMUU M BBICOKMX TEXHONOrui, HampasieHue moAarotopku 04.03.01 Xwumwus
(kBanm(uKays BBITYCKHUKA - OakanaBp). CBOMCTBa OpraHMYECKHX COCIMHEHUN PacCMaTPHBAIOTCS
KaK Ha OCHOBE TPaJAULIMOHHBIX SJIEKTPOHHBIX MPEICTABICHUMN, TaK U B paMKaX TEOPUU MOJEKYISIPHBIX
opbuTtaneii. CucteMaTHuecKd H3Y4aroTCsl CBOWCTBA I'€TEPOLMKIMYECKUX M DJIEMEHTOOPraHMYECKUX
COCIMHEHUI B CBS3M C UX BO3pACTAIOIIECH POJIbI0 B OPraHMYECKOM CHHTE3€ M CMEXHBIX 00JIacTsX.
[ToguepKkuBarOTCs 3aja4d OPTaHUYECKOTO CHHTE3a B CBS3H C BO3PACTAIONIUMHE MPOOJIEMaMH OXPaHBI
npupoabl. Kypc Bkirouaet 1a00paTOpHBIM MPAKTUKYM H CAaMOCTOSATEIbHYIO pabOTy CTYIEHTOB.

1.3 MecTo AucHMILINHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

Juctuminna «lIpakTuKyM 1O OpraHM4ecKod XHMHU» OTHOCHUTCS K O0s3aTelbHOH YacTH
bnoka 1 "Iucuumuuasl (Moaynun)" yuebHoro miana. B cooTBercTBuu ¢ pabounM y4eOHBIM ILIaHOM
JTUCIUIIIIMHA U3yvaeTcs Ha 3 Kypce. Bua mpoMeXyTouHOM aTTecTalliu: 3a4erT.

WN3y4yeHHni0 M[aHHOM JUCHMIUIMHBI JIOJDKHO TIPEAIIECTBOBAaTH H3Y4YEHHE JTUCLUIUIMH
«[IpakTUKyM IO HEOpraHudeckon xuMum» U «lIpakTukyM Mo aHaauTH4eCKOM Xumum». V3ydeHue
JucUIUInHEL «[IpakTHKyM 110 OpraHM4ecKON XUMUN» UAET MapajuIeNbHO C U3YYEHUEM JTUCLUIUIMHBI
«Opra"uueckas XuMHUs».

1.4 TlepeuyeHb IIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUS 110 AUCHHUILINHE (MOAYJIIO),
COOTHECEHHBIX C INIAHMPYEMbIMH Pe3y1bTATAMH 0CBOCHHUSI 00pa30BaTe/IbHON MPOrPaMMbl

N3yuenne nanHO#M yuyeOHON AMCIUIUIMHBI HANpaBieHO Ha (GOPMHPOBAHHE Y OOYYAIOIIUXCS
CJEeIYIOIIMX KOMIIETCHIIUMH !

KOH 1 HAUMCHOBAHUEC MHAUKATOPA P€3yJ'II)TaTBI 06yquH${ 0o AUCIUIIIINHE
JOCTHXXCHUA KOMIICTCHIIMNA

OIIK-2. Crioco06eH mpoBOANUTE ¢ COONIOICHHEM HOPM TEXHUKH 0€30MacHOCTH XUMHUYECKHH 3KCIIEPUMEHT, BKITFOUast
CUHTE3, aHAJIM3, H3YYECHHE CTPYKTYPHI M CBOWCTB BEIIECTB U MATEPHAJIOB, HCCIICOBAHUE MPOIECCOB C MX YYACTHEM

NOIIK-2.1. Hcnons3yeT OCHOBHBIE METOIBI M | 3HAET OCHOBBI TEOPUHM XHUMHYECKOTO JKCIEPHIMEHTa B
IIpaBWJIa XUMHUYECKOIO 3KCIIEPUMEHTA, BKIIIOYas | OPraHMYECKOM CHHTE3€

CUHTE3 U U3YUYECHUE CBOICTB BEIIECTB YMEEeT HCIOJIb30BaTh (U3MYECKHE METOIbl HCCIEAOBAHUS U
METOIbl  pa3leleHHs, KOHLEHTPUPOBAHMSA U  OYMCTKH
OpPraHUYECKUX COCTUHEHUIT

BIAJEET TEOpPHEH XUMHUYECKOrOo SKCIEPUMEHTA, MNPUHLIUIAMU
OpraHMYeCKOro0  CHHTE3a U  IOJIyYEHHS  OPraHMYECKUX
COEeTUHEHUH

HOIIK-2.2. IlpoBOgUT CTaHAapTHHIE ONEpalMM | 3HA€T MPUHIUMBI OPraHUYECKOI0 CHUHTE3a U  IOJy4YeHHS
JUI ONpENETIeHUsI XMMUYECKOTO COCTaBa BEIECTB | OPraHUYECKUX COCAMHEHUM pa3lIMYHbIX KIaCCOB

¥ MaTEpPHAJIOB HA UX OCHOBE YMEET NMPUMEHATh METOABl KaYECTBEHHOTO M KOJIMYECTBEHHOTO
XMMHYECKOTO aHAJIN3a OPTaHUYECKUX COSTMHEHUH

BIaficeT HABBIKAMU IIPOBEACHUS CTAHAAPTHBIX OMEpanuil 1o
OTIPEIETICHUIO XMMHUECKOTO COCTaBa BELIECTB

HOIIK-2.3. CrocobeH TpOBOAUTh XWMHWYSCKHH | 3HAeT TpaBuia Oe30macHOW paboThl C  OpPraHMYECKUMHU
OKCIIEPUMEHT C COOJIOJCHHEM HOPM TEXHHUKH | BEIECTBAMH

0e30macHOCTH yMmeeT 0e30macHo paboTaTh ¢ XUMHYECCKHMHE BEIECTBAMH
BJaZieeT MpHEMaMU BBIMOJHEHUsS] 3KCIEPHUMEHTa M0 3aJaHHON
1100 BEIOpAaHHON METOIUKE




KOIL 1 HAUMCHOBAHUEC MHAUKATOPpA
JOCTHXXCHUA KOMIICTCHIIMNA

P€3yJ'II)TaTI)I 06yquI/I${ o AUCIHUILIINHC

HOIIK-2.4. HccnemyeT CBOWCTBa BEWIECTB H

3HAeT CBOMCTBA OPraHn4CCKHUX BCIICCTB

MaTepHalioOB C HCIIOJIB30BAHMEM COBPEMEHHOI'O
HAYYHOTO 000pyIOBaHUS

YMEET aHaJIU3UpOBaTh CBOMCTBA XUMHYECKHX COCAUHEHHH C

UCTIONB30BAaHUEM  COBPEMEHHBIX  (DM3MYECKMX  METOZOB
HCCIIEJOBaHMS
BIafceT TNpHEMaMH  H3MEPEHHs  (U3NUECKHX  KOHCTaHT

OpPraHn4CcCKux COCIUHECHUM

Pe3y.]IBTaTbI O6y‘ICHI/I$I Mo JUCHUIINIMHC JOCTUTAOTCA B paMKax OCYHICCTBJIICHUSA BCCX BHUI OB
KOHTAKTHOM M CaMOCTOSITEIbHON pa6OTBI o6yqalonmxc;1 B COOTBETCTBHH C YTBCPIKICHHBIM yLIe6HBIM

IIJIAHOM.

I/IHI[I/IKaTOpI)I JOCTHIKXCHUA KOMHCTGHHHI’I CUUTAKOTCA C(l)OpMI/IpOBaHHBIMI/I IIpru OOCTHXKCHUU

COOTBETCTBYIOLIMX UM PE3YIbTATOB O0YUCHHUSI.

2. CTpyKTYypa U cojiep:kaHue TUCHMIIHHBI

2.1  PacnpeneneHue TPyAOEMKOCTH THCHMILIMHBI MO BHAaM padoT

OO6mass Tpyao€MKOCTh JUCHUIUIMHBI COCTaBIseT 7

pacrpezielieHue 1o BujaM paboT MPeICTaBICHO B TA0IHIIE

3a4eTHBIX eauHuI] (252 wdyaca), ux

Buast pabot Bcero Dopma 00yueHHs
4acoB OuHasi
S 6
CeMeCTp ceMecTp
(1acsr) (gackr)

KonTakTHas pa6oTa, B TOM 4HcJe:
AyIUTOpHBIE 3aHATHS (BCero):
3aHATHA JICKIITUOHHOI'O THUIIA
1a00paTOPHBIE 3aHSITHS 204 102 102
MPaKTUYCCKUC 3aHATHUA
CEeMUHAPCKHE 3aHSTHSI
HWuasi koHTaKkTHas padora:
Kontpois camoctosTensHoH pabots! (KCP)
ITpomesxyrounas arrecraryst (MKP) 0.4 0.2 0.2
CamocrosiTeJibHasi padoTa, B TOM YHcJIe: 46.7 5.8 41.8
Odopmienne 1abopaTopHBIX padboOT 27.6 5.8 21.8
[ToAroToBKa K TEKylIeMy KOHTPOJIIO 20
KoHntpoasb:
Oouas yac. 252 108 144
TPYAOEMKOCTh B TOM 4YHcJje KOHTAKTHasi padora = = S

3a4. e/l 7 3 4

2.2 CTpyKTYpa AUCUMILIUHBI:

Pacnpenenenue Bu10B ydeOHON pabOThI M UX TPYJOEMKOCTH O pa3JieaM JAUCIUIITUHBL.
Pa3nensl (TeMbl) TUCHUILIMHBI, H3ydaeMble B 5 ceMecTpe (ouHasi popMa oOyueHus)

KommgectBo yacos
Ne HaumenoBanue pasenos (Tem) Aymatopuas - BreayuTopra
Bcero pabota s paboTa
J | 113 | JIP CPC
1. YrneBoaopoasl 13 - - 12 1
2. ApoMaTH4YeCKUEYTTIEBOIOPObI 13 - - 12 1
3. T"ajioreHnpon3BOAHBICYTIIEBOAOPOIOB 13 - - 12 1
4, I'uapokcuiibHbIe MPOU3BOHBIC 25 - - 24 1
5. [Ipocteie 3¢upsl 6.8 - - 6 0.8
6. KapOoHwmibHbIC COCTUHCHUS 37 - - 36 1
HUTOI'O no pasoenam oucyuniurol 107.8 102 5.8
Konrpoiss camocrositensHoi pabotsl (KCP) - - - - -
IIpomexyrounas arrecranus (MKP) 0.2 - - - -
[ToaroToBKa K TEKyIEMY KOHTPOJIIO - - - - -
OO01mast TPYAOEMKOCTb MO TUCIUIUIMHE 108 - - - -




Pacnipenenenne BuaoB yueOHOM pabOTHI M UX TPYIOEMKOCTH 10 pa3iesiaM JUCIHUITIHHBL.
Paznenbl (TeMbl) AMCHUILUIMHBL, H3ydaeMble B 6 cemectpe (ouHast popma 00ydeHus)

KonunuectBo uacos
Ne HaunmenoBanue paszenos (Tem) Aymutopras  [BreayauTopHa
Bcero paboTa st paboTa
J | I3 | JIP CPC
7. AMMHHBI B HOTPOCOCTHHEHHS 34 - - 24 10
8. JlnazocoequHeHus 34 - - 24 10
9. OKCH,-KeTO,-aMHHOKHCIIOTHI, YTJIEBOIBI 17 - - 12 5
10. |MeTaJmIOOpraHAYECKUECOCTUHCHIS 34 - - 24 10
11. |[TeTepolMKINYEeCKHECOCTUHEHUS 24.8 - - 18 6.8
HUTOI'O no pazodenam oucyuniutul 102 41.8
KoHTpoas camocTosrensHol padoTsl (KCP) - - - - -
IIpomexxyrounas arrectamnms (MKP) 0.2 - - - -
[ToaroToBKa K TEKYIIEMY KOHTPOIIO - - - - -
O06mas TpyaI0eMKOCTh 1O JUCIMILTHHE 144 - - - -
[Mpumeuanue: JI — nekruu, [13 — npaktudeckue 3anstus / cemunapsi, JIP — maboparopHbie

3aHATHA, CPC — camocTosTebHas pa60Ta CTYACHTa

2.3 Conep:xkanue pa3aejioB (TeM) THCHUNITHHBI:

2.3.1 3ausaTus JeKIHOHHOI0 THIIA
He npenycMoTpeHsl y4eOHBIM TIAHOM.

2.3.2 3aHATHS CEMHHAPCKOro THNA (MIPaKTHYeCKHe / CeMHUHAPCKHUe 3aHATHUSI/

JadopaTopHbie padoThl)

dopma
Ne Temaruka 3aHsTHII/PabOT TEKYIIEero
KOHTPOJIS
1. |[IpaBuna paboThl B XHMHUYECKOH J1abOpPaTOPHUH OPTraHHYECKOTO JIP
2. |cunre3a. Texunuka 0e3omacHoctd. OO0OpyAOBaHKE U MOCYAA JJIs1 OPraHMYSCKOTO CHHTE3a. JIP
3. |KadyecTBeHHbII1 aHAIN3 OPraHMYECKUX BEIIECTB. JIP
4. |Metoabl BBIJEICHUS U OYUCTKH OPTaHNYECKUX BEIECTB. BO3roHka 1 mepeKkpucTaIN3aIus JIP
5. |TemmepaTypsl IIaBIeHUS OCH30MHON KHUCIIOTHI. JIP
6. |[leperonka cMecH JABYX >KHJIKHX BELIECTB, IOCTPOCHHE KPUBOW Pa3rOHKU. JIP
7. |MIOTHOCTH, pacueT MOJICKYJISIPHOU pedpakimm. JIP
8. |3amaua Ha yCTaHOBJIEHHE COCITUHEHUS IO OPYTTO-(hopMyIIe. JIP
9. |OmnpeneneHue MIOTHOCTH OPraHUYECKOTO BEUICCTBA. JIP
10. |[lomy4yeHHe M CBOWCTBA IIUKIOTEKCCHA. K
11. |[lomyuyeHHe M CBOICTBa METaHa, STHJICHA, allCTHUIICHA. JIP
12. |Cunre3 qubyTuioBoro s¢upa. JIP
13. |KomnokBuym «HykineoduinpHoe 3aMelIeHHe Y HACBIIIIEHHOTO aToMa JIP
14. |yrnepoma» JIP
15. |Xummueckue cBOMCTBa CIMPTOB. JIP
16. |CpoiicTBa anbIerua0B U KETOHOB. JIP
17. |KauecTBeHHBIE peakIi KapOOHOBBIX KHCIOT M UX MIPOU3BOIHBIX. JIP
18. |Cunre3 OyTHI0BOTO 3(hUpa YKCYCHO# KUCIOTHI JIP
19. |AMUHBI, aMUHOKHCIIOTBI, OEJIKH. JIP
20. |Cunre3 2,4-IUruAPOKCUOCH30MHON KUCIOTHI JIP
21. |XuMu4ecKre CBONCTBA U KAUCCTBCHHBIC PEAKIIUU OKCU- U OKCO- JIP
22. |KucioT JIP
23. |YraeBoupbl. XMMUYECKHE CBOMCTBA U KaU€CTBEHHBII K
24. |byHKIMOHAJIBHBIN aHATU3 JIP
25. |Cunres Cyap()aHUIOBOM KUCIOTHI JIP
26. |CuHTe3 M-TUHUTPOOEH30I1a JIP
27. |Cunres 4-6poMaHunHa OPOMHPOBAHUEM AllCTAHUIIAAA K




|28. |CI/IHT63 -BTOP-OYTHIITOIyO I8

JIP

3amuTa 1abopatopHoii padotsl (JIP), komnoksuym (K)

2.3.3 IlpuMepHasi TeMAaTHKA KYpPCOBBIX padoT
KypcoBas pabora He npexrycMoTpeHa y4eOHBIM IIITaHOM.

2.4 TlepeueHb Y4eOHO-METOAUYECKOr0 oOecmedyeHHsl IS CAMOCTOSITEIbHOH PadoThI

oﬁyqammnxcﬂ no JTMCHUMIIJINHE

Ne Bug CPC

[epedyens yueOHO-METOANIECKOTO OOECTICUEHHUS TUCIIUIIINHEI 10
BBITTOJTHEHUIO CAMOCTOSTEIEHOW PaOOTHI

1 OdopmiteHne 1adbopaTopHbIX
pabort

CuHTe3 OpraHMYecKUX COEAMHEHUH : yueOHo-MeToauyeckoe mocobue / B. B.
Houienko, A. B. becnanos, JI. 1O. Jlykuna ; MUHHUCTEpCTBO HAYKU U BBICIIETO
obpasoBanuss Poccuiickoit ®enepauun, KyOaHckuil rocyaapcTBeHHBIN
yHuBepcuteT. - KpacHomap: KyOGaHckuil rocyZapCTBEHHBIH YHHBEPCHUTET,
2020. - 171 c.: un. - bubauorp.: c. 170. - ISBN 978-5-8209-1758-5: 80 p. -
TeKkcT: HenoCPEACTBEHHBIM.

4 [MoxroToBka K TeKyIeMy
KOHTPOJIIO

1. Meroaudyeckne pEeKOMEHIAIMHM K  OpraHU3alUd  ayIMTOPHOH W
BHEAYIUTOPHOH (CaMOCTOSATENbHOW) pabOTBl CTYOCHTOB: METOJMYECKHE
ykazauus / coct. T.I1. Cropoxenko, T.b. [Tlounnok, A.B. becnianos, H.B. Jlo3a.
— Kpacuognap: Kybanckwii roc. ya-T, 2018. - 89 c.

2. Opranmueckas XuMus : yaeOHO-MeToamdeckoe nocobue / A. B. Becnarnos,
B. B. [ouenko, J. YO. Jlykuna, B. JI. CtpenkoB ; MUHUCTEPCTBO HayKu U
BBICILIETO oOpazoBaHus Poccuiickoii ®Denepanuy, Ky6anckuit
rocyaapcTBeHHbIN yHHBepcuteT. - KpacuHomap: KyGaHckuii rocyiapCcTBEeHHBIH
yHuBepcuteT, 2019. - 156 c.: mn. - ABT. yka3aHel Ha 000poTe THUT. J. -
bubnuorp.: c¢. 155. - ISBN 978-5-8209-1709-7: 80 p. - Tekcr:
HENOCPEACTBEHHBII.

Y4yeOHO-MeTOANYECKUE MaTEPHAIBI JII CAMOCTOSTEIHFHOM PabOThl OOYYAIOIIMXCS M3 YHCIIa

HWHBAJIMJAOB U JIUI C OTPAaHUYCHHBIMH BO3MOKHOCTAMU 3J0POBbsA (OB3) MpeaOCTABIIAIOTCS B (I)OpMaX,
AAIITUPOBAHHBIX K OTPAHUYCHUAM UX 3JOPOBbA U BOCIIPUATHA I/IH(l)OpMaIII/H/II

Jlnst a1 ¢ HapyIIeHUsIMUA

3pEHUSL:

— B ieyaTHOM (popme yBeIMUEHHBIM HIPUPTOM,

— B (hopMe 3IIeKTPOHHOTO
— B ¢popMe ayauodaiina,

JIOKYMEHTA,

— B reyatHo (opme Ha si3bike bpaitns.
JInst AL ¢ HapyIEeHNs MM CITyXa:

— B I1e4aTHoM (opme,
— B popMe IEKTPOHHOTO

JTIOKYMEHTA.

I[J'ISI JIAI ¢ HAPpYIICHUAMU OINOPHO-ABUT'ATCIIBHOIO alllapara:

— B TIe4aTHOU opme,
— B (hopmMe 2IEeKTPOHHOTO
— B ¢popMe ayaunodaiina.

I[aHHLIﬁ NEpCUCHb MOXKET OBITh KOHKPCTU3UPOBAH B 3aBUCUMOCTU

oOydJaronuxcs.

JIOKYMEHTA,

OT KOHTHHICHTa



3. O0pa3oBaTe/IbHbIC TEXHOJIOTHH, IPUMEHsIeMbIe IPH OCBOCHUM JMCIUIIIHHBI (MOAYJIsST)

B Xxome wu3ydeHus  AMCLMIUIMHBI — IPEIYCMOTPEHO  MCIIONB30BAHME  CIECAYIOLIMX
00pa30BaTeNbHBIX TEXHOJIOTUH: 1AOOPAaTOPHBIE 3aHIATHS, CAMOCTOSTEIIbHAs padoTa CTYIEHTOB.

KoMIleTeHTHOCTHBI MOAXOA B paMKax IPENOJaBaHUs IUCLUUIUIMHBI pealu3yercs B
UCTIOJIb30BAaHUM MHTEPAKTUBHBIX TEXHOJOTMH M aKTHUBHBIX METOJOB (paboTa B MajbIX TpylNax) B
COYETaHUU C BHEAYJAUTOPHOU paboTOil.

I/IH(bOpMaL[I/IOHHBIe TCXHOJIOTUH, TPUMCHACMBIC ITPHU U3YUCHUN JUCHUIIIMHBI: UCIIOJIb30BAHHC
UH(POPMALIMOHHBIX PECYpPCOB, JOCTYNHBIX B HMH(OPMAIMOHHO-TEIIEKOMMYHUKAIIUOHHON CeTH
NurtepHer.

AnantuBHble 00pa30BaTeNbHbIE TEXHOJOIMH, IPUMEHSIEMbIE NPU U3YYEHHUU AMCLUUIUIMHBI —
AJig JIAL € OTpaHUYCHHBIMH BO3MOKHOCTAMUA 310POBbA NPCAYCMOTPCHA OpraHu3alusa KOHCy.]IBTaLII/Iﬁ
C MCIOJIb30BaHUEM DJIEKTPOHHOM ITOYTHI.

4. OueHoYHbIe CPeACTBA /UISl TEKYIIero KOHTPOJISI YCIIeBAeMOCTH U NPOMEKYTOYHOIM
arrecTanuu

OHGHO“IHI)IG cpeacrtBa NpCAHASHAYCHBI JIA KOHTPOJIA W OLCHKHU O6p330BaTeJH)HI)IX
JOCTIDKEHUH O0OydYarolMXCsi, OCBOMBIIMX IPOrpaMMy Y4eOHOW MUCHMIUIMHBI <«[/Ipakmukym no
OPZQHM'{BCKOIZ XUMUU.

OneHoYHBIC CpEACTBA BKIIOYACT KOHTPOJIBHBIC MATEPHANBI IS TMPOBEACHUS TEKYIIero
KOHTPOJIsi B (OpME BOIPOCOB M 3alaHUil B pPaMKax KOJUIOKBUYMOB, KOHTPOJIbHBIX BOIIPOCOB K
71ab0paTOPHBIM paboTaM, M MPOMEKYTOYHOM aTTecTalluu B OpME BOIPOCOB K 3aUETYy.

CprRTypa OLHCHOYHBIX CPEACTB NJA TeKleIeﬁ H l'lpOMe)KyTO‘IHOﬁ aTTeCTallun

Ko n HaumMeHOBaHue HanmeHOBaHUE OLIEHOYHOT'O CPEJICTBA
Pesysbrarel 00y4eHus

HMHIUKATOpa N IIpomesxyTouHas
p (B cootBeTcTBHH C 1. 1.4) Texylmuil KOHTPOJIb p T
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HOIIK-2.1. Hcnonw3yeT | 3HaeT ocHOBBl Teopuu | Jlaboparopnas paboTa; Bomnpoc Ha 3auere
OCHOBHBIC METOAbI u XUMHYECKOT'O KOHHOKBI/IyM
IpaBujia XUMHYECKOI'O OKCIICPUMEHTA B
SKCIIEPUMEHTa, BKJIIOYAsi | OPraHUYECKOM CHHTE3E
CHHTE3 U M3YYCHHUEC | ymeeT ucnonb3oBath | JlabopaTopHas paborta -
CBOMCTB BEILECTB (bmnqecmde METOIbI
UCccJIeA0BaHUA W METOIbI
pazzenenus,

1 KOHUEHTPUPOBAHUS u
OYHUCTKM  OpPraHMYECKUX
COeIMHEHUI

BIIaJIeeT teopueii | JlaboparopHas pabora,; Bormpoc Ha 3auere
XUMHUYECKOT0 Komnoksuym
9KCIIEPUMEHTA,
IIPpUHIIUIIaM A
OpraHMYECKOTO CHHTE3a
TMOJIYYCHUA OPraHuYCCKUX
COEIMHEHUH

HOIIK-2.2. [IpoBoaut | 3HaeT npuHmnel | JlabopaTopHas padora, Bormpoc Ha 3auerte
CTaHAapTHBIC ornepanuu OPraHn4YeCKOro CHMHTE3a U KOHHOKBI/IyM
TSt OTPEACICHUS | TOMYYCHUS OPraHUIECKHUX
XHUMHYIECKOTO COCTaBa | COCIMHCHUN  pa3IHMYHBIX
BEIIECTB W MAaTCPHAIOB | KIACCOB

HA UX OCHOBE yMmeeT mpuMeHSITh MeTonsl | JlaboparopHas padorta -
Ka4eCTBEHHOTO u
KOJINYECTBCHHOTO
XUMHYECKOTO aHanmmu3a
OpPTaHUYECKUX
COEIMHEHHH

BIIaJieeT HaBbIkamu | JlabopaTopHas pabora -
MIPOBEICHUS CTAHAAPTHBIX
onepanui o
OTIpeIeIICHUIO
XHUMHYECKOTO cocraBa




BEILIECTB
HOIIK-2.3. CriocoOeH | 3Haer npaBuia | JlaboparopHas padora Bomnpoc Ha 3auete
MPOBOANTh XUMHYECKUi | Oe3omacHOM  paboTel ¢
9KCIIEPUMEHT C | opraHMYeCKUMHU
co0IoieHIEM HOPM | BeUIeCTBaMH
TEXHHKH 0€3011acCHOCTH yMeeT 6e3zomnacHo | JlaboparopHas pabora -

paboTaTth ¢ XMMHYECKHMHU

BEIlIECTBAMH

BJIaJeeT npuemamu | JlaboparopHas pabora -

BBITIOJTHEHHS

IKCIIEPUMEHTA o

3aJaHHON 60

BBIOpaHHOW METOJIHKE
HOIIK-2.4. Hccnenmyer | 3HaeT cBoiicTBa | JlabopaTopnas pabora; Bomnpoc Ha 3auete
CBOWCTBAa  BEIIECTB U | OPraHUYECKUX BEIECTB KomnokBrym
MaTepHalioB ¢ | ymeer ananu3upoBath | JlaboparopHas paborta -
UCIIOIb30BaHHEM CBOMCTBa XUMHUYECKHX
COBPEMEHHOI0 HAy4YHOI'O | COCAUHEHMI c
o0opynoBaHus UCIIOJIb30BaHHEM

COBPEMEHHBIX

(usnueckux METOZOB

HCCIICIOBaHUS

BIIajieeT npuemamu | JlaboparopHasi pabora -

u3MepeHusi  (UIMUCCKUX

KOHCTaHT  OpPraHHYECKUX

COEIMHEHU

TunoBbie KOHTPOJIbHBIC 3aJaHUS MU HHbIE MaTePHAJIbl, HCOOXOANMBIE VISl OLCHKH
3HAHM, YMEHU, HABBIKOB U (MJIH) ONBITA AEATEIbHOCTH, XapaKTePU3YyIOIIMX 3TANbI
(popMHpOBaHUSI KOMIIETCHIIHI B po1ecce OCBOCHNUS 00pa30BaTeIbHOI NPOrPaMMblI

11 [POCPAMMbBL KOJUIOKBUYMOEB

KonnokBuym «HykineoduibHoe 3ameneHne B a1ugaTu4ecKoM psiay»
3amuTa KOJUIOKBUYMA 3aKJII0YacTCs B YJOBIETBOPUTEIBHOM YCTHOM WM NMHUCBMEHHOM
OTBETE Ha TPU BOIpPOCA U3 NMPUBEACHHON MPOrpaMMbl M MPABHJIBHOM PELICHUM MSATH 3ajad U3
qucia MPUBEJCHHBIX WM aHAJOTHYHBIX.

IIporpamMmma KOJUIOKBHYMA:

[M'uaponu3 ankuiITraJoreHUIOB KaK pPeakius HYKICOPMIBHOTO 3aMenieHus. MexaHu3M
Sn1 Sn2. KuHerwdeckue M CTEpEOXMMHUYECKHE JI0Ka3aTelbCTBA MOHO- UM OMMOJEKYISPHOTO
MexaHu3Ma peakiuu. OakTopel, BIUSIONME HA CKOPOCTh U THI HYKJICO(UIIBHOTO 3aMEIICHHUS:

- CTpYyKTypa cybcTpara (37MeKTPOHHBIE U IPOCTPAHCTBEHHBIE (DAKTOPHI);

- TpUpoJa M CTPOEHUE peareHTa-HykiIeodwia. 3apsDKeHHbIE W HEUTpalbHbBIE
HYKJICO(PUIIBI, UX aKTUBHOCTh, COOTHOIIICHHE HYKJICO(UIBbHBIX U OCHOBHBIX CBOWCTB;

- XapakTep yXOoIAIIel rpymmbl — Hykiaeodyra, BIUSHUE paCTBOPUTEIS;

PeaknmonHast cnocoOHOCTh anKuiragoreHu10B. KapOeHneBble HOHBI M BJIMSIHUE Ha MX
yCTOIYUBOCTh A (HEKTOB compspkeHuss W moyid. KOHKypeHIMsl peakuuii HyKIeo()UIBHOTO
3aMEMICHUS] W DJIIMMHUHUPOBAHMS. AJKWITAIOTCHUAB MW aJKWICYJIb(OHATHI B KAa4ECTBE
ANKUJIUPYIOIIKUX peareHToB. Peakiuu 3aMelieHus aToMa rajloreHa B alKUJITaIOTeHU1ax: CUHTE3
HUTPUJIOB, HHUTPOCOCAMHCHHM, aMHUHOB, MEPKANTAHOB, CYIb(MUIOB, MPOCTBHIX H CIOXHBIX
3¢uUpoB.

3amenieHre TUAPOKCU-TPYIIBI B CHUPTAaX. AKTHUBAIMS PEaKIHil HYKICOPUIHLHOTO
3aMeIIeHUs B pe3yabTaTe KUCIOTHOrO Karanusa. [lomyueHue 3pupoB HEOPTaHUYECKUX KHUCIIOT,
MPOCTHIX 3(PUPOB M3 COUPTOB W TIUKOJEH B Kucioi cpene. CHHTE3 IMUKIMYECKUX IMPOCTHIX
3¢upoB (OKHCH 3TUIICHA, TeTparuapodypat, 1,4-nuokcan). Paciienienne npocTsix 3pUpPoOB MO
JEWCTBUEM MOJIMCTOBOIOPOTHON KUCIOTHI.

[Ipsimoe BBeleHHE aMUHOTPYIIIBI B MOJIEKYJTY OPraHHYEeCKOro cyocTpaTa ¢ MOMOIIBIO
peakmuit  SN. IlomyyeHne amMWUHOB H COJIEM aQJIKUJIAMMOHHUS U3  QJIKWJITAJOTCHH]IOB,



ANIKUIICYNb(OHATOB 1o peakuuu 'odmana, I"aGpuans, c HCII0JIb30BaHUEM
reKCaMeTHIICHTETpaMUHA. AJIKWIMPOBAaHNE aMMHaKa U aMHHOB CIIUPTaMHU.

Cozanue HOBOW YIIEPOJI-YIJIEPOTHON CBS3U C TOMOIIBIO PEAKIUi HYKICO(DHIBLHOTO
3aMeIIeHUsI. Yriaepocoaepxane HYKJICO(DHIIBI: IIUAHH], aIleTUIICHUI-UOHBI,
METAJUIOOPTaHMYECKUE COeAMHEHUs. BO3MOXXHOCTM WX HCHOJB30BAHUS B OPraHMYECKOM
CHHTE3E.

KOJIJIORBI/IyM «ApOMaT]{l'-IECKI/Ie AMHUHBbI 1 JHA30COCAUMHECHU

3amura KOJUIOKBHYMA 3aKJIIOYAETCS B YIOBJIETBOPUTEIBHOM YCTHOM WJIM NMHUCHMEHHOM
OTBETE Ha JiBa BOMNpPOCAa W3 MPHUBEACHHOM MPOrpaMMbl U TPABUIBHOM PEIIEHUU TpeX
MPAaKTUYECKUX 3aIaHUM U3 YHCIIA IPEITI0KEHHBIX MPENOJaBaTeIeM.

1.A30- u muazocoenuuenus. Coiu aua3oHUs. AHHOHBI COJIEW NHWA30HUSI — MPOCTHIE U
KOMILUIeKCHbIe. PacTBopuMocTs B Boze. B3peiBuarhie cBolicTBa. Pacnpenenenue 3apsnga Ha
aTomax azorta. KoBajieHTHbBIE IPOU3BOAHBICHEIE.

2./lua30oTupoBaHUE TEPBUYHBIX aApPOMAaTUYECKUX AaMUHOB. YPaBHEHHE pEaKLMH.
CooTHoOIIIEHHE MEXIYy CYOCTpaToM M JIUA30TUPYIOIIMM areHToM. [loO0ouHble peakiuu mnpu
Ma30THPOBAHUH, 00pa30BaHUE TPUA3EHOB, A30COUETAHUE.

3.AreHTbl 1Ma30TUPOBAHUA. Paznuunst B peakIMOHHOMN CIOCOOHOCTH.

4.  MexaHu3zM peakuuu Aua3zoTupoBaHus. HutpozupoBaHue BTOp. M TPET. aMHUHOB.
Peakius anudarnyecknx aMUHOB C TIOMOIIBIO a30TUCTON KUCIIOTHI.

5.1IpueMbl aMa30THpOBaHMA: Kiaccuyeckud (muTpur + HY, ¢ ucmonb3oBaHmeM
OpPraHUYECKUX HUTPHUTOB M Jp. OCOOCHHOCTH NHUA30THUPOBaHUS (EHMICHANAMHHOB. KOHTpOIH
3aBEPILECHUS PEAKIUH.

6.1loBeneHue cone qua3oHus B EI04H. J(nazoruapar, CHH- U aHTU-AUA30TaThI.

7. Peakiuu apoMaTHYECKUX JUA30COECIUHEHUN, TPOTEKAOUIUE C BbIICIIEHUEM a30Ta,
KaTaJlu3 COCTMHEHUSIMU ME/IU. Y YaCTHE PA3TMYHBIX 110 XapaKTepy HYKICO(PHIOB.

8. Peakuuu 3amelieHnst B apOMaTUUYECKOM sApe, aKTUBUPOBAHHBIE JUA30TPYIIION.

9. BoccranoBiieHHE 1UA30TPYIIIIBL.

10. Peakuus HecmessHoBa

11. Peakuuu 1ua3ocoeqMHEHUH, MPOTEKaroIMe 0e3 BhIJIEICHHS a30Ta. A30COUeTaHue.

12. BnusiHHe 3aMecTUTENEH B a30- U JUA30KOMIIOHEHTaX Ha MPOTEKaHUE PEAKIUU
a30COYETaHMUS.

13. Azokpacurenu. [Ipumepsl. KoHKkpeTHBIE METOABI CUHTE3A

THunbl NPAKTHYECKUX 3aaHHI:

1. Hamnncate ypaBHEHUs [ua30TUPOBAHUS KOHKPETHOTO COETMHEHMUS.

2. HanucaTte ypaBHEeHHs peaklMii KOHKPETHBIX Ha30COEIUHEHUI C pEareHTOM IO
BBIOODPY TIperogaBaTess.

3. Hanwucare ypaBHeHMs peakiuii 0Opa3oBaHUsl KpacUTENed W3 MPeIIokKEHHBIX

JHUa30- 1 a30COCTaBJIAIONINX.

Ilpumepvt KOHMPOIABLHBIX BONPOCOE K 1AOOPAMOPHBIM PAdOMaAM

1. O6mue npaBuiia paboThl B XUMUYECKOH TaOOpaTOpUH.

2. Yto criemyeT NpeanpuHsATh, €CIIH B J1Ja0OpaTOpUU BO3HUK OYar BO3rOpaHus?

3. Kakumu HarpeBateabHbIMU IPUOOpaMU pa3peniaeTcs Mojib30BaThCs MPH

NepEroHKe JIETKOBOCTIIIAMEHSFOLITUXCS JKUAKOCTEH?

4. IlpaBmia paboOTHI CO CITUPTOBKAMHU.

5. Pacckaxute o0 paboTe B 1aOOpaTOpUM C ANEKTPHUECKUM TOKOM.

6. Kakune mpaBuna HeoOx01uMo coOJr01aTh NMPU PadOTE CO MISIOYHBIMHU METaJIaMu?

7. OcHOBHBIE MpaBuJia padOTHI C TOKCHYHBIMU COEAMHEHUSIMH. Mepbl 6€30acHOCTH U
nepBasi MOMOILb MTPU OTPaBICHUH.

8. Kakue neiicTBus cineayeT NpeAnpruHATh IPU MONAJaHUHU B IJ1a3a HIEI04U (KUCIOTHI)?

9. HeoTnoxHast moMOILb NPU 05KOraxX KUCIOTAMH.



10. HeoTnoxHasi moMoIib IPH 05K0rax IIeJouamMHu.

11. OcHOBHBIE MEPBI ITPEIOCTOPOKHOCTH NP paboTe ¢ OPOMOM.

12. IlepBast nomMoIb IPU TEPMUUYECKUX 0KOTaX.

13. IIepBast moMoIuIs NpU XUMHUYECKUX OXKOTaxX.

14. TlepBast mOMOIIb PH MOPE3aX, YIINOAX U UHBIX TPABMaX.

15. Pacckaxkure o pabote ¢ npubopaMu, HAXOJAIUMHUCS IIPU TOHUKEHHOM

JTaBJICHUU.

16. IIpaBuia paboThI € J1ETKOBOCIUIAMEHSFOIIUMUCS KUAKOCTAMH.

17. Kakue cymecTBylOT METO/Ibl OUUCTKH U BBICICHUS OPTaHUYECKUX COEUHEHUIN?

18. OnumnTe ycTaHOBKY A (GPAaKLMOHHOM NeperoHku. B kakux ciaydasx ee UCIoIb3yroT?
UYem oHa OTJIMYAETCS OT YCTAHOBKY JJIs1 IPOCTON NEPETOHKU?

19. Kakue BemecTBa MOKHO IEPErOHATh C OMOILBIO IPOCTOM U (PAKLIMOHHOM MeperoHKu?

20. B yem cX0/CTBO M OTJIIMYHE NEPETOHKH TP HOPMAIHHOM M MOHMKEHHOM JaBJICHUH?

21. Kakue BeliecTBa MO>KHO IEPETOHATh C BOASHBIM apom?

22. Kak MOXHO OYHCTUTH OPTaHUYECKHE BEIIECTBA BO3TOHKOW? B yeM cyTh 3TOr0 crocoba
OUUCTKH?

23. Kakue TpeOOBaHUS TPENBSABIAIOTCA K PACTBOPUTEISIM MPH KPUCTALTU3ALUH |
AKCTPAKLUU OPTaHUYECKUX BELECTB?

24. Yro takoe ¢punbTpoBanue? Kakue ObiBatoT PribTphI?

25. Kaknmu criocobamMu MOKHO TIPOBOJIUTE (DHIIBTPOBAHKE?

26. Kakue u3 pacCMOTPEHHBIX CIIOCOO0OB MPUMEHSIOT AJISi OYMCTKU CTOUYHBIX BOJ?

27. TexHuka O€30MACHOCTH IPH ONPEACICHUN TEMIIEPAaTyphl KHUIIEHUS M TEeMIepaTypbl
IUTaBJICHHUS.

28. [Touemy HarpeB, 0cOOEHHO NPY MPUOTMHKEHUH K TOUKE TUIABJICHHUS, BEIYT MEIJICHHO?

29. TloueMy npu OIpeseIeHUN TeMIIEpaTyphl IUIaBIEHHUs HEb3s MOBTOPHO HMCIIOJIb30BATh
OJIUH U TOT K€ Kanujuisap?

30. IToyemy CKOpOCTb HarpeBaHHUs BJIMSIET HAa TOYHOCTh ONpEAETCHHUS TeMIepaTypbl
I1aBJIeHUsA?

31. 3aBucHUT JIu TeMIIepaTypa KHIIEHUs OT aTMOC(EPHOro JaBieHus?

32. [louemy, omnpenensis TeMIepaTypy KHIEHUs, HeNNb3s1 OBICTPO HarpeBaTh KUAKOCTH?

33. Kak nmoctynuts, eciu yCTaHOBIIEHO, UTO I aHAJIM3a B35Ta CMECh?

34. Kak mocTynuTb, ecii MpeieNbl TeMIepaTypbl KATICHNS BEIUKH?

35. [Ipemnoxure criocoObl pa3esieHus! CMeceid:

a) TBEPJIbIX BEIIECTB;

0) )KUJIKHUX BEIECTB;

B) BBIJICJICHHE TBEP/IbIX BELIECTB U3 PacTBOPA.

36. Ha ueM ocHOBaHO M3MepEeHHUE MOKa3aTes IPeIoMICHuUs ?

37. Tlepeuncnure Mephl TEXHUKH OE30MACHOCTH, COOIO/IEHUE KOTOPHIX 00s3aTENbHO TPU
BBITTOJIHEHUH JJAaHHOM paboThI.

38. C moMOIIbI0 KaKMX XUMUYECKUX PEAKIIHA MOXKXHO OTIIMYUTH OPraHUIECKOE BEIIECTBO OT
HEOPraHUYECKOTo?

39. Kakme sKkcrepuMeHTaIbHBIE NaHHBIE O BEIMIECTBE HEOOXOIMMBI ISl TOTO, YTOOBI
YCTAHOBUTH €T0 MPOCTEHIYI0 (POpMYITy, MOJIEKYISIpHYIO (hopMyiTy?

40. KakuMu MeTOAaMH TPOBOMAAT KAaYECTBEHHBIM SJEMEHTHBIH aHAU3 OpPTaHHMYECKHX
BELIECTB?

41. YkaxuTte ycIoBHs ONpPeNeIeHHs 3JIEMEHTHOT'O COCTaBa OPraHMYECKUX COSTUHEHH?

42. V3noxuTe X0/ ONpeNeIeHUs] 3JIEMEHTOB B OPTaHMYECKUX COEIMHEHUSX, COJepKAIIUX:
yTJIepo1, BOAOPOI, XJIOp, a30T, pochop.

43. OOHapyXeHUE KaKHX 3JIEMEHTOB 3aTPyIHSET MPUCYTCTBHE CEPhl B OPraHUYECKOM
coenuHeHun’?

44. Yto mpencTaBisieT cOO0H KOMMUYECTBEHHBIN IEMEHTHBINA aHAIN3?

45. Tlpu cxuranuu 2,3 T yrieBoaopoa oopasosaioch 4,43 T okcuaa yraepona (IV) u 2,7 r
Boabl. [ImoTHOCTH BemiecTBa Mo Bojopoay paBHa 23. Haiinute MONEKYISIpHYIO (OPMYIY 3TOTO
yIJI€BOAOPOAA.

46. Ilpu CKMTaHUM HEKOTOPOH MacChl BELIECTBA, B COCTaB KOTOPOI'O BXOAUT YTJIEPO[,



BOJIOpox U Xjop, Obuio momydeno 0,44 r oxcupma yriepoma (IV) m 0,18 r Bompl. U3 xiopa,
coJieprkamierocsi B mpo0e paBHOW Macchl, MOCJE MPEBpAIllEeHUN ero B psAle peakiHil B XJIOpUMI-
aHWOH OBLI0 ToNTyueHo 2,86 r xmopuaa cepedpa. Onpenenurte GopMyay UCXOTHOTO BEIIECTBA.

47. Kakue Mepbl TEXHUKHA OE30MaCHOCTH CleayeT CcoOonaTh MpU  TOTYyYECHUH
yII€BOJ0POAOB?

48. Chopmynupyiite npasuio HomeHkiatypsl MIOITAK o6pa3oBanus Ha3BaHUIA:

— QJIKaHOB;

— aJIKEHOB;

— QJIKaJICHOB;

— aJIKUHOB.

IIpuBenuTe NpUMEpSL.

49. Vxkaxute ocobeHHoctd (tunm tubpuamsanuu AQO yriepoma, XapakTep CBs3CH,
BaJICHTHBIE YTJIbI) CTPOSHUS MOJICKYIL:

a) MCTaHa;

0) sTUNeHa;

B) Oytanuena — 1,3;

I) aleTUIICHA.

50. HannmuTe ypaBHEHHS PEaKIUHU MOTYYEHUS BCEMU BO3MOXHBIMH CITOCOOaMU:

a) 9TaHa;

0) nponuicHa;

B) Oytanuena — 1,3;

I') IPOIKHA.

51. OxapakTepusyiTe XHMHUYECKHE CBOWCTBAa alKaHOB (Ha MpPUMEpEe MeTaHa, MPOIaHa).
[IpuBenuTe ypaBHEHUS PEAKLUN, YKAKUTE YCIOBUSA:

a) TOpPEHUs;

0) cynbhupoBaHus;

B) CyJIb(hOXJIOPUPOBAHUS;

r) HuTpoBaHus (o Konosanony).

52. Oxapakrepu3yiTe XHUMHUYECKHE CBOWCTBAa alKeHOB (HAa TIpUMEpe MPOMUIICHA).
[IpuBenuTe ypaBHEHUS PEAKLINUN U YKAKUTE YCIOBUSA:

a) npucoenunenus (Hz, Brz, H202, HBr, H20);

0) ropeHus;

B) XJIOPUPOBAHUS;

') 030HUPOBAHUS;

1) TOJTMMEPHU3ALINH.

53. OxapakTepu3yiTe XHMHUYCCKHE CBOWCTBA JMCHOBBIX YIJICBOJOPOJOB (Ha IMpuUMepe
Oyramuena — 1,3),

HAMWIINTE YPAaBHEHUS PEAKIIUH U YKOKUTE YCIOBHS UX MTPOBEACHUS:

a) npucoenunenus (Hz, Brz, HBr);

0) ropeHus;

B) 030HMPOBAHUS C MOCIEAYIOIUM THAPOIU3OM 00Pa3yIOLINXCS MPOTYKTOB.

54. Kakue BeniecTBa Ha3biBatoTcs kayuykamu? [IpuBeaure nmpumepsl.

55. OxapakTepu3yiTe XHMHUECKHE CBONCTBA AJIKUHOB (Ha MpHUMEpe MPOMUHA), HAMUIINTE
YpPaBHEHUS pEaKIUA

U YKQKUTE YCIOBHS UX MPOBEICHUS.

a) mpucoeaunenus (Hz, Br2, HBr, H20);

0) ropenus;

B) 3amertieHus (¢ ammuadHbIM pacTBopoM AgNO3);

I') 030HUPOBAHUS C TIOCIEAYIOUINM THIPOIU30M 00pa3yIOIUXCs TPOAYKTOB.

56. VkaxuTe peakiuu, MpU MOMOIIA KOTOPHIX BO3MOXKHO OOHApYKEHHE U pa3JeicHHE
CMECH allkaHa, aJIKeHa U aJIKWHA (COJeprKalllero aToM BOAOPOAA IPU YIIIEpOe C TPOWHOM CBA3BIO).



3ayeTHO-3K3aMeHAlMOHHbIE MaTepHAaJIbl IS MPOMEKYTOYHOM aTTecTalMu
(3K3amMeH/3a4eT)

1. Cnucok éonpocoe ona noozomoexu K 3auemy

1. CymnocTs peakuuii HykieopuiabHoro 3amenieHus. [lonsatue o cyOcTpare u peareHre.

2. Paznuuue noHATUH HYKICOPMIBHOCTH  OCHOBHOCTH. HykneodunpHas cuia peareHTa,
a-3¢hdexT B HyKIeopHILHOM peareHre.

3. Mexaausmel Sn1 1 Sn2.

4. BnusHue pa3nuuyHbIX (AKTOPOB HA CKOPOCTh M MEXaHM3M HYKJICO(PHIEHOTO
3aMeIICHUs: CTPOCHUE CyOcTpara, HyKJICO(PHIBHOCTh peareHTa, MpUpoJa yXOISAIIEeH TpYIIbL.
ITpupona pacTBopuUTEIIS U KaTaau3aTopa.

5. DKcHepUMEHTaJIbHblE KpPUTEpUM MexaHu3MoB Snl u SN2: cTepeoxuMuyeckue u
KHUHETUYECKUE HCCIIET0BaHUS.

6. HykneodunpHoe 3aMelieHne ¢ ydacTueM cocefHel rpynmsl (Mexanusm Sni). Teopus
Xbro3a-Maronpaa. Peakium conbpBoin3a, CiocoObl HX U3YUEHUSI.

7. TleperpynmupoBKH, COMPOBOXKIAIONINE PEAKIUU HYKICOPIIBHOTO 3aMEIICHHUS.
AnxumepHoe coaelictBue. Co3aHne MOCTUKOBBIX «HEKIIACCHYECKUX» KATHOHOB.

8. MHcmonb3oBanue KpayH-3pHpOB B peakmusx HYKICO(OUIBLHOTO 3aMEIICHUS,
Mexda3HbIi KaTaams.

9. Peaknuu >TMMHHUPOBAHHS, KaK KOHKYPHUPYIOIIHE C PEAKIHSIMU HYKJICOPHIEHOTO
3ameneHus, MmexanusMel E1 u E2. TpaHc-anuMuHIpOBaHHUE.

10. IlpaBmia 3aiineBa u l'opmana. ElcB-mexanusm snumuHupoBanusi. Ilpumepsr
peakuuii o,p,y-3TUMUHUPOBAHUS.

11. AnkunupoBaHue CIMPTOB. AJKWJIMPOBAHUE CHUPTAMHM, alKWicylbhaTamu, dpupamu
CyIb(OKHUCIIOT, ATKUITAIOTeHUAAMU, STIOKCHIaMH, TaJOr€HT UPUHAMHU.

12. AHI/IHI/IpOBaHI/Ie. AL[HJIpr}OH_IPIe AréHTbhl: KHCJIOTBI, TaJIOTCHAHTHAPHUABI KHCIIOT,
AHTUJAPUIBI, aMU/IBI.

13. Cnoxubie 3¢upbl, KeToHbl. OCHOBHBICE METOJbI WX TIOJYYCHHs], PEAKIIMOHHAsS
CIHOCOOHOCTB.

14.  AuunupoBanue cnuprToB. Peaknus dstepuduxkanuum U €€ MEXaHU3MBI.
[epestepuduxanms. AIMINPOBaHUE aMHUHOB.

15. I'anorenupoBanue. HykineopunbHoe 3aMeleHre Ha TajloreH THIPOKCUILHOM TPYIIIIBI
B CHHUPTax M KHUCIOTaX, KapOOHMUIIBHOIO KHCIOPOJA B ajbJAErHJIaX U KETOHAX, AIKOKCHUIbHOM
Ipynnbsl B IPOCTHIX 3Hpax.

16. Peakumm oOmena ranoreHoB (DunkenvmTeitn). [MamodopmHoe paciierieHue.
HyxneodunbHbie peakiiuy alKuiIraJoreHu10B.

17. CpaBHeHME NOABIKHOCTH rajoreHa Bo ¢rop-, xyop-, OpoM- M iojankaHax, B
COEMHEHMAX TUIA XJOPUCTOIO BUHWIIA, XJIOPUCTOrO ATHIIA, XJIOPUCTOIO AJIJIWIIA U XJIOPUCTOTO
HEOIEHTHJIA, & TAKXKE Y IEPBUYHOIO U TPETUUHOTO aTOMOB YIJIEpoa.

18. Peakuuu ¢ amOuneHtHeiMH HMoHaMu. [IpaBuino KopuOmroma. AnKuiaraaoreHuAbl B
peakuusx oOMeHa: TMOJIYy4eHHE TPOCTBIX U CIOXHBIX 3(UPOB, THOCHUPTOB, THOI(PUPOB,
CyJIb(OHHUEBBIX COJEH, a3UJI0B, AMUHOB, HUTPHUJIOB.

19. Cunte3 Bropua. B3zaumogeiicTBue ¢ aneTmieHngaMu MetauioB. OcoObie CBOMCTBa
(TOPIPOU3BOHBIX YIIIEBOAOPOIOB, Tu- 1 TpuraigorenunoB (tuma RCH(HIg)2 u RC(HIg)3).

20. T'mpponus. ['maponm3 rajgoreHaaKkaHOB, MPOCTHIX U CIOXKHBIX 3pupoB. Kucneii u
enovHoM katanus. Kiaccudukanus MexaHu3MOB THAPOIIN3a CIOKHBIX 3(PHUPOB.

21. IlpoMbInuieHHBIE METOABI THAPOIU3A KUAPOB. ['HMAPOIM3 aMHIOB, HUTPUJIIOB,
HU30HUTPUIIOB, TAJIOTCHAHTUAPHUAOB U aHTUAPUIOB KHUCJIOT.

22. ApoMaThyecKHii XapakTep apeHOB. DIEKTPOPHUIbHBIE areHThl M AJICKTPO(IIbHBIC
YacTHUILIbI B peakLUU Sg apEHOB.



23. Ponp katanuszatropa B TeHEpALUH SIEKTPOPHIBHBIX YacTULl. MeXaHU3Mbl SE peakluii.
JIByXCTaulHBIA OWMOJICKYJIAPHBIH MEXaHW3M. X- M T-KOMIUIGKCBI M WX BBIJICICHUE.
JlumuTupyronas craaus.

24. VzoronHbii 3 dekt. DHepreTHIecKrue AuarpaMMbl Sg peakIui.

25. MexaHu3M HUTpOBaHMA. HUTpPOHMIA-KATHOH M JI0KA3aTENIbCTBO €ro Y4YacTHs B
peakuuu. HurpoBanue Kak mpumMep peakiui ¢ OJHOIEKTPOHHBIM IIEPEHOCOM.

26. Mexanusm cynbdupoBanus. OOpaTumMocTh 3TOro mnporecca. KuHeTwdeckuii u
TEPMOAMHAMHYECKUN KOHTPOJIb.

27. MexaHu3M alKWIMPOBAHUS, AallMIIMPOBAHMSI, FAIOTEHUPOBAHUS, AeUTEpOOOMEHA.

28. OpueHTanus 3aMelIeHUs. BiusHHEe TpUPOIBI 3aMECTHTENe B CyOcTpaTe Ha
peaKkIMoHHYI0 ciocoOHOCTh. [IpaBuia opueHTanuy.

29. Knaccudukanus 3amecruteneii (I u Il poga). AKTuBHpYIOIIHE U 1€3aKTHBUPYIOIINE
0- ¥ II-OPHEHTAHTHI. [le3aKTHBUPYIONINE M-OPUCHTAHTHI.

30. CornacoBaHHass M HECOIVIACOBaHHAs OpHUEHTaUMsA. Teopus OpHEHTAIUH.
DNeKTpOHHBIE YPPEKTHI.

31. [Ipumeps! snekTpoHHOrO BiusiHUs 3amectuteneit [ u Il pona Ha 6eH3ompHOE SAPO.
Pe3oHaHCHBIE CTPYKTYpbl G-KOMILJIEKCOB M YCTOMYUBOCTD MOCIEAHUX.

32. BnusiHre pupoabl dNeKTpoduiia Ha CENEKTUBHOCTD peakuuil. Mnco-3amerienue.

33. HurpoBanue. AreHTsl HUTpoBaHus. Mx xapaktepuctuka. Hurpyromas cMech, posib
CEPHOU KUCJIOTHI B HUTPYIOILEH CMECH.

34, HI/ITpOBaHI/Ie ApOMATHYCCKUX YTIJICBOAOPOHAOB: 6CH30J'Ia, €ro roMoJIoros, Ha(bTaJ'II/IHa,
aHTpalcHa. YcnoBus peaKHHﬁ, MoOOYHBIE IMpOouCCChI IIPU HUTPOBAHHU.

35. CuHTe3 MOHO-, AM- M TpHUHUTpoOeH3oma. Hurportomyonsl, Tpotua. OcoOeHHOCTH
HUTPOBaHHUS Ha(TaJIMHA, AaHTPALlEHa, AaHTPAXUHOHA.

36. HutpoBanue ¢enomnos. YcnoBus peakuuu. O- u [I-HUTpOEHOIBI U X pa3/eleHue.
[TonydeHre NTUKPUHOBOW KUCIIOTHI, €€ TPUMEHEHHE. d

37. HutpoBaHue apoMaTHYeCKNX aMUHOB. BBe/IeHNEe HUTPOTPYIIIBI B O- M T-TTOJIOKEHHSI
aHWINMHA. 3aluTa aMuHOrpynel. CUHTE3 M-HUTPOAHUIMHA.

38. OcOOCHHOCTH HUTPOBAHMS APOMATUIECKUX KUCIIOT, aJIbJICTHIOB.

39. TamorenupoBaHue. ATEHTHI TAJIOTEHUPOBAHHA. XJIOPHPOBaHWE, OPOMHUpPOBaHHE H
OKHCIUTEIbHOE HoanpoBaHue OeH30bHOr0 Koiblia (Sg). [lepeHocunku rajgorexa.

40. YcIioBuUS TaIOTEHUPOBAHUS B PO OCH30J1a, €r0 TOMOJIOTOB, HadTanrHa. AHTpaIleHA.
Oco0eHHOCTH B3aMMOCHCTBYS HaTaTuHA U aHTpalleHa C XJIOPOM U OPOMOM.

41. TamoremupoBaHne B OOKOBYIO IIellb TOMOJOroB Oen3ona (Sr). Peaknus
XJIOPMETUIINPOBAHUA.

42. TamoreHWpoBaHWE apOMaTHYECKMX aMHHOB ®  (eHonoB. OOpazoBaHue
TpubpoMdeHosia Kak KaueCTBEHHAs peakius Ha (EeHOI.

43. CynbsopupoBanue. Cynbdupyrome areHTtsl. CynbpupoBanue OeH3051a, €ro
MIPOU3BOJIHBIX, HATATHHA.

44. BnusHue Ttemmeparypbl Ha HampasieHue peakuuu. CynbdupoBanue (eHoIOoB.
Cunre3 o- u P-HapTanuHCyab(poKUCIOT. OcoOeHHOCTH CyNb()UPOBAHUS apOMaTHUYECKHUX
aMHMHOB.

45. CynbpanunoBas u MeraHwioBas Kuciotel. CynbpupoBaHME aHTpaleHa u
aHTPaxUHOHA.

46. IlpumeHeHne KaTaau3aToOpoB B peakuuu cyibdupoBaHus. [[o00ouHbIE peakiuu mpu
cynbupoBannn. Beinenenue cyab)OKUCIOT U UX UICHTUDUKAIINS.

47. C-AunmnupoBaHue. AIWIMPYIOIIME AareHThl. ANMiIMpoBaHHe O€H30Ja U €ro
romosioroB (peakmusi @Dpunens-Kpadrca). Mexanmsm peakiuu. Peakius —anuaupoBaHUs
mudennia u HadranuHa.

48. AmwmpoBanue (eromoB. OcobenHoctu peakuuu C-anuaupoBaHus (HEHOIOB.
[TeperpynmupoBka ®@puca. DopmunupoBanue OeH301a U ero romoioros (peakius ['arrepmana-



Koxa, Bunbcmeiiepa-Xaaka, popmunupoBanue nnanugom Zn B HCl, HutpunaMu B mpucyTCTBUH
Zn(CN)2u HCI).

49. Mexanu3mbl peakiuil. PopmuiaupoBanue ¢eHonoB (peakuus Bumbcmeiiepa,
I'arTepmana, Paiitmepa-Tumana). MexaHu3M peakiiuii.

50. C-AnxunupoBanue. Peaknum ankwimpoBaHusi O€H30lla M €ro  T'OMOJIOTOB.
AJNKUIMPYIOIINE areHThl U KaTalu3aTopbl AIKUINPOBAHUS.

51. Mexanu3m peakuuu Opunens-Kpadrca. [TobounbIe mporiecchl Mpu amTKUIUPOBAHUY.
Ocob6ennoctu peakuuu C-aaKuIupoBaHus PEeHOIIOB.

Kputepun oneHuBaHus pe3yibTaTOB 00y4eHuUs!
Onenka Kputepuu orieHnBaHus 110 3a4e€Ty

CTyaeHT ycHemrHo OCBOMJI BCE pasfieibl W3y4aeMOW UCHUILIMHBI,
CaMOCTOSITENIbHO BBIMOJIHIII U 3aIIUTUI JIa0OpaTOpHBIE PabOThI, CcHaj

«3a4TEHO» BCE KOJUJIOKBUYMBI, C(hOPMHUPOBAJI CUCTEMY 3HAHUN U YMEHUN B 00J1aCTH
0a30BbII COBPEMEHHOM MPAaKTUYECKOW OPraHUYeCKOW XUMHHU, B KOTOPOH MOTYT
YpOBEHb NPHUCYTCTBOBaTh ~ OMMOKA M JONYHOICHWSA, HE  HMMEIOIIHe

IIPUHIOHUIIMAIIBHOI'O XapaKTepa.

CTy#eHT MmI0X0 BIAJEeT TEOPETHYECKHM MAaTepualioM, HE CII0COOeH
CaMOCTOSITENIFHO  3aIUTHTH JAabOpaTOpHBIE pabOThl W/WIM  CHIATh
KOJUIOKBUYMBI, CUCTEMa 3HaHUI B 00JIACTH COBPEMEHHOU MPaKTHYECKOM
OPTaHUYECKON XUMHHU COJCPKHUT OOJBIIOE YHCIO OMIMOOK, JTHOO0 BOBCE
He c(hopMHPOBaHa.

«HE 32UTCHO»
menee 50%,
YPOBEHb HE

copmMupoBaH

OreHOYHBIE CpPEICTBA JUISI MHBAIUAOB M JIMI] C OrPAaHHYCHHBIMH BO3MOXXHOCTSIMH 37IOPOBBS
BBIOMPAIOTCS C YUETOM MX MHIAUBUAYAIBHBIX MCUXO(U3NIECKUX 0COOEHHOCTEH.

— MpU HEOOXOAMMOCTH MHBAJIUAAM M JIMIIAM C OTPaHUYEHHBIMH BO3MOXHOCTSIMH 3]I0POBbSI
MIPEIOCTABIISETCS OMOJHUTENBHOE BpeMs Ul TOATOTOBKH OTBETA HA SK3aMEHE;

— INIpU TNIPOBEJCHUU TPOLEAYPbl OLCHWBAHUS PE3yJIbTATOB OOYUYEHUS HHBAJIUAOB M JIMI C
OTPaHUYECHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI TIPEIYyCMATPUBACTCS MCIIOJIB30BaHUE TEXHUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHANWBUAYAIbHBIMUA OCOOEHHOCTSIMH;

— MPH HEOOXOAWMOCTH JUI O0YYarOIIUXCS C OTPAHWYCHHBIMH BO3MOXHOCTSIMH 37I0POBBS H
MHBAJIUOB MpOIe/lypa OLEHUBAHUS PE3yIbTaTOB OOyUYEHHs MO AUCLUIUIMHE MOXKET MPOBOJIUTHCS B
HECKOJIBKO ITaroB.

[Iponienypa oIleHHBaHUS pe3yJabTATOB OOYYEHHUS MHBAJIMJIOB W JIUI C OTPaHUYCHHBIMH
BO3MOXXHOCTSIMH ~ 37I0POBbsI 10 JUCUUIUIMHE (MOAYJII0) TMpeaycMaTpuBaeT MpPelOoCTaBlIEHUE
uHpopManuu B (opMmax, aJaNTUPOBAHHBIX K OrPAaHUYEHUSM HX 3JI0POBbSI U  BOCHPUSATHS
uH(popMauu:

Jnist a1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B MieyaTHOM popme yBeIHMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst AL ¢ HapyIeHNs MM CITyXa:

— B I1e4aTHoi (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUnist a1 ¢ HapyIIEHUsIMH OTIOPHO-/IBUTATEIBHOTO armnapaTa:

— B IIeYaTHOM (opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIaHHBIA TEepeYyeHb MOXKET ObITh KOHKPETH3HPOBAH B 3aBHCHUMOCTH OT KOHTHHICHTa
o0yJaromuxcs.

5. Ilepedennb y4eOHO JuTepaTypbl, HHPOPMALHOHHBIX PECYPCOB U TEXHOJIOTHH

5.1. YueOHas uteparypa
1. TpaBens, B. ®@. Opranunueckas xumus . ydebHoe mocobue : B 3 Tomax / B. ®. TpaBenb. —



11-e u3n. (9:1.). — Mocksa : JlaGoparopus 3nanuii, 2024 — Tom 1 — 2024. — 401 c. — ISBN 978-
5-93208-787-9. — Texkcr : snexkrponnslii // Jlaup : 31eKTpoHHO-OMOIHOTEUHass cucremMa. — URL:
https://e.lanbook.com/book/387650.

2. TpaBenb, B. @. Opranuueckas xumus . yacoHoe mocobue : B 3 romax / B. ®@. TpaBenb. —
11-e u3n. (9:1.). — Mocksa : Jlaboparopus 3nHanuii, 2024 — Tom 2 — 2024. — 550 c. — ISBN 978-
5-93208-788-6. — Tekcr : snexkrponnslii // Jlaup : 31eKTpoHHO-OMOIHOTEUHass cucremMa. — URL:
https://e.lanbook.com/book/387653.

3. TpaBenb, B. @. Opranuueckas xumus . yaecoHnoe mocobue : B 3 romax / B. ®@. TpaBenb. —
4-e, m3n. — Mocksa : Jlaboparopus 3Hanwmid, [0. 1.]. — Tom 3 — 2015. — 391 c. — ISBN 978-5-
9963-2941-0. — Texkct : snekTpoHHbIH // JlaHb : syekTpoHHO-OMOMMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/84110.

4. Tpasensb, B. ®. 3agaun mo opraHndeckoir XuMuu : yuebnoe mocooue / B. ®. Tpasens, A.
1O. Cyxopykos, H. A. TToxapckas. — 3-¢ 31.u31. — Mocksa : Jlabopartopus 3uanmii, 2025. — 267 c.
— ISBN 978-5-93208-709-1. — Tekcr : snexkrponuslii // JlaHb : 3IIEKTPOHHO-OMOIMOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/495263.

5. TpaBenb, B. @. [IpakTuKyM 10 OpraHMYECKOM XUMHH . ydeOHoe mocobue / B. ®@. Tpaseus,
A. E. Ulexotuxun. — 4-e u3a. — Mocksa : Jlabopatopus 3Hanwmii, 2026. — 595 ¢. — ISBN 978-5-
00101-083-8. — Tekcr : snekrpoHHblid // JlaHb : 3neKTpoHHO-OMOIMOTEe4Has cucrema. — URL:
https://e.lanbook.com/book/516896.

5.2. llepuoanyeckas JuTepaTypa

1. Ycnexu XMMUHM - POCCHUCKHN HAYYHBIA KypHad, MyOJMKYIOMIMKA OO030pHBIE CTAThU TI0
aKTyaJbHbBIM ITPOOJIEMaM XUMHUU U CMEXHBIX HayK.

2. XXypHan opraHM4ecKOl XUMHUH - POCCHICKAN HAYYHBIH JKypHAII, MMyOIUKYIONINA CTaThH IO
TEOPETUYECKMM TMpo0JieMaM OpPraHMYecKOM XUMHM, MEXaHU3MaM peakLUud OpraHu4ecKux
COEIMHEHUH, COOTHOIICHUAM MeXAYy (U3MYECKHMHU CBOICTBaMH, PEaKIMOHHOM CIOCOOHOCTBIO U
CTPOEHHEM, 10 HOBBIM PEAKIUAM U METOJAM IOIYYEHUS OPraHUYECKUX COCIMHEHMM, 10 OCHOBHBIM
npobsieMaM pa3BUTHS BaXXKHEUIIUX HAIIPABJIEHUN OPraHUYECKOro CUHTE3A.

3. Kypnan oOmieif XUMUM — OJUH U3 KPYNHEHIIMX POCCUHCKHUX HAyYHBIX >KYpHAJIOB,
OTpakaloIIUX OCHOBHBIE HAIPABJIEHUS Pa3BUTUS XMMHUH, MYONUKYIOMUNA paOOThl, MOCBALIEHHBIE
aKTyaJbHBIM OOIIMM BONpPOCAaM XMMMHU U MpoOieMaM, BOZHUKAIOLINM Ha CThIKE pa3IMyYHBIX pa3esioB
XUMHH, a TaK)K€ Ha TPAHUIAX XUMHUU U CMEXKHBIX C HEH HayK (METaJUIOOpraHMYECKHUE COEMHEHUS,
JJIEMEHTOOPTaHUYECKass XHUMMs, OpPraHUYECKHE U HEOPraHMYECKUE KOMIUIEKCHI, MEXaHOXUMHMS,
HAaHOXHUMHUS U T. II.).

5.3. UuTepHeT-pecypchl, B TOM 4YHCJI€ COBpeMeHHbIe MPodeccHOHATbHbIE 6a3bl JAHHBIX
U MH(OPMAIMOHHBbIE CIIPABOYHbIEC CHCTEMBbI

DJ1eKTPOHHO-0ubIM0oTeuHbIe cucTeMbl (IBC):

1. DBC «IOPAUT» https://urait.ru/

2. DbC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAIH» www.biblioclub.ru

3. BBC «BOOK.ruy» https://www.book.ru

4. 3bC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonanbubie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypnanst nuznarensctea Wiley https://onlinelibrary.wiley.com/
Hayunas snextponnas 6udaunoreka (HOB) http://www.elibrary.ru/
6. IloaHOTEKCTOBBIE apXUBBI BEAYIIUX 3allaJHbIX HAyYHBIX KypHaAJIOB Ha Poccuiickoit
wiatdopme HayuHbIX xypHamoB HOMKOH http://archive.neicon.ru
7. HanumonanbHas dnekTpoHHas OubOmMoTeKka (HocTyn K DJEKTPOHHOM — Oubimoreke
nuccepraiuii Poccuiickoit rocynapcrsennoi oubnmuorexu (PI'b) https://rusneb.ru/
8. DmnektponHas komekuus Oxcdoprackoro Poccuiickoro ®onna

agkrwbnE
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https://ebookcentral.proquest.com/lib/kubanstate/home.action
9. Springer Journals https://link.springer.com/
10. Nature Journals https://www.nature.com/siteindex/index.html
11. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
12. Springer Materials http://materials.springer.com/
13. Springer eBooks: _https://link.springer.com/

Pecypchl ¢cBOGOIHOTO J0CTYHA:
1. AmepuKaHCKas naTeHTHas 0Oa3a JaHHbBIX hitp://www.uspto.gov/patft/
2. TlonHble TEKCTHI KaHAJCKUX auccepTanmii http://www.nlc-bnc.ca/thesescanada/
3. KubepJlenunka (http://cyberleninka.ru/);
4. Wndopmanmonnas cucrema "Equnoe okHO 10CTymma K oOpa3oBaTeabHbIM pecypcam”
http://window.edu.ru/;
5. Enwmnas koiuekuus nupoBbix 00pa3zoBarelibHbIX pecypcos http://school-collection.edu.ru/.

CoOcTBeHHbIE YJIEKTPOHHBbIE 00pa3oBaTe/ibHbIe H MHpopManuoHHbIe pecypebl KyoI'y:
1. Cpena MoaynbpHOrO AuHaAMu4eckoro ooyuenus http://moodle.kubsu.ru
2. ba3a yueOHbIX IJIaHOB, yU€OHO-METOIMYECKUX KOMIUIEKCOB, MyOIMKalui 1 KoH(epeHuui
http://mschool.kubsu.ru/
3. bubanoreka nHpopMaIMOHHBIX pecypcoB Kadeapbl HHGOPMAIIMOHHBIX 00pa30BaTEIbHBIX
texnoorui http://mschool.kubsu.ru;
4. DnexTpoHHBIN apxuB qokymeHToB KyoI'Y _http://docspace.kubsu.ru/

6. MeToauyeckne yKazaHus il 00y4aIOUIUXCS 110 OCBOCHUIO TUCHUIIIMHBI (MOIYJISA)

VYcnemHoe u3ydeHue AucUUIUIMHBL «[IpakTMkyM 1O opraHMYecKod XHWMHUU» TpedyeT oT
CTYZICHTOB aKTMBHOI pabOThI, BBIMOJIHEHUS U 3aIUTHl Ja00paTOPHBIX paldoT, C1a4l KOJUIOKBUYMOB U
03HAaKOMJICHHSI C OCHOBHOM U JIONIOJIHUTEIILHON PEKOMEHAYEMOM JTUTEPATYPOM.

ITpu 1OArOTOBKE K 1a00paTOPHOMY 3aHITHIO PEKOMEH/IyETCs:

1) BHUMATENILHO U3YYHUTh MaTepHaJ MPEACTOSIICH PaOOThI U COCTABUTh IUIAH €€ BBIMOJIHCHHUS;

2) yAenuTb MOBBIIIEHHOE BHMMAaHUE SKCIEPUMEHTAJIBHBIM OCOOCHHOCTSAM IPEACTOSIICH
paboThI (MCIIOIB3YEMBIM PEAKTHBAM U 000PYIOBAHUIO, a TAKKE TEXHUKE pabOThI C HUMH);

Beimonuate nabopaTopHyro paboTy HEOOXOIMMO aKKypaTHO M IOCJIEIOBATEIbHO, OTpakas
BCE €€ OCHOBHBIE 3Tallbl B JAOOPaTOpPHOM >KypHaie. /[ ycnemHoi 3amuTel 1abopaTopHOi paboThI
HEOO0XO/MMO TIHIATEIbHO HU3YYUTh JIEKIMOHHBIA M, €CIM 3TO HEOOXOIUMO, JOMOJHHUTEIbHBIH
TEOPETUUECKHUI MaTepual 1o TeMe padoThl, a TaK)Ke MPABUIBLHO 3aMlOJIHUTH JIaOOPATOPHBIMN KypHal,
c/ienaB Bce He0OXO0IMMbIE pacueThl U c(hopMyIMpOBaB BHIBOJIBI 110 MPOJIEIaHHON padoTe.

CamocrosiTenbHass paboTa Hapsily ¢ ayJUTOPHOW MpPENCTaBIsIET OJHY M3 BakHEHIINX (opMm
yuebHoro mporecca. CamocrosiTenbHas paboTa — 3TO IUIaHMpyeMmas paboTa CTYIEHTOB,
BBIMIOJIHSAEMAsT 1O 3aJlaHUI0 W TIpPU METOJWYECKOM pYKOBOJCTBE IpernojaBareisi, HO 0e3 ero
HerocpeacTBeHHoro ydactus. CamocrosaTenbHas padoTa mpeaHazHaueHa He TOJBKO JUIS OBIIAJICHUS
MPEJICTABICHHON IUCHMIUIMHOW, HO U U1 (OPMHUPOBAHUS HABBIKOB PabOTHI BOOOIIE, B y4eOHOM,
HAY4YHOH, MpodeccCHOHaIbHONW JesITeIbHOCTH, CIIOCOOHOCTH NMPUHUMATh HAa ce0s OTBETCTBEHHOCTD,
CaMOCTOSITENIHO pelIaTh BOZHUKAIOIINE TPOOJIEMbI, HAXOIUTh MPaBUIbHBIEC PEILIEHUS U T.1.

B ocBoeHMM AMCUMIUIMHBI MHBAJIMJIAMH M JIMLIAMH C OIPAaHUYEHHBIMH BO3MOXHOCTSIMH
3I0pOBbsl  OOJBIIOE 3HAUEHHWE MMEET UHAMBUAYyalbHas yueOHas pabora (KOHCYJIbTallMu) —
JIOTIOJTHUTEILHOE pa3bsiICHEHNE YUeOHOTro MaTepuaia.

WupuBuayanbHble  KOHCYJAbTallUM 1O  MPEAMETY  SBISAIOTCS  BaXHBIM  (DakTopowm,
CHOCOOCTBYIOUIMM HMHIUBUAYATU3alMM OOYYEHUS W YCTAHOBJICHHIO BOCIUTATEIBHOTO KOHTAKTa
MEXIy HpenojaBaTe]eM M OOydYarOIIMMCS HWHBAIMAOM WM JIMIOM C  OrpaHUYCHHBIMU
BO3MO>KHOCTSIMH 3710POBBSI.

7. MarepuajbHO-TEXHHYECKOE o0ecnedeHne Mo JUCHUIInHEe (MOAYJII0)

HaumenoBanue CIICIUAJIbHBIX OCHaIIICHHOCTI) CIieuuaJIbHbIX Hepequb JIMIOCH3HUOHHOI'O
HOMGHICHI/Iﬁ HOMGHICHI/Iﬁ porpaMMHOTO obecrieueHust



https://ebookcentral.proquest.com/lib/kubanstate/home.action
https://link.springer.com/
https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://link.springer.com/
http://www.uspto.gov/patft/
http://www.nlc-bnc.ca/thesescanada/
http://cyberleninka.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://moodle.kubsu.ru/
http://mschool.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/

YueOHbIe ayIUTOpUH TUIst
MPOBEJICHUS 3aHATUN JEKIIMOHHOTO
THIA

Jlex1IOHHEIE 3aHATHS HE TPEAYCMOTPEHB! yIeOHBIM TIAaHOM.

VueOHble U1
MPOBEICHUS 3aHATUN
CEMUHAPCKOT0 THIIA, TPYIIOBBIX U
WHIUBUIYAIBHBIX  KOHCYJIbTALUH,

ayIUTOpUU

Me0enb: yueOHas meOeIb
TexHUYECKUE CPEACTBA O0YICHUSL:
9KpaH, IPOEKTOP, KOMIBIOTED

Microsoft Windows;
Microsoft Office

TEKYIIEro KOHTPOJIS "
MIPOMEKYTOYHOM aTTECTALINH
VueGHbIe ayIUTOPHA st | Me6enb: yueOHas MeGerb Microsoft Windows;
TpOBeNeHUsT JTabopaTopHBIX paboT. | Texuuueckue cpencrsa ooyuenus: | Microsoft Office
JlabopaTopus OpraHUYECKON | MEPEHOCHOE MYJIbTUMEUITHOE
xumun (ayn. 414C) obopynoBanue (HOYTOYK,

TIPOEKTOP)

Ob6opynoBanue:

CreUaIn3upOBaHHAs

nabopaTopHas  MeOenb  (CTOJIBI,

CTyNbs, MKa(Qbl AT PEAKTHBOB U

obopynoBanus, BBITSDKHBIE

mkappl), CpeACTBa  MHOXKapHOU

0e30MacHOCT M OKa3aHMs IepBOH

MEHLHCKOM TIOMOILIH,

XUMHYeCKast nocyza u

obopynoBaH¥ue, BECHI

nmabopaTopHbIe NeKTpoHHBIE A&D
EK-410i, snexkrporumutku — 10 mT.,
CYyHIMIBHBIN  mKad,  Meanku
MEXaHW4YeCKne — 8 IMIT., MEIIaaKu
marautHele IKA HS 7 — 8 mr,,
POTaLMOHHBIE MCIIAPUTENN — 2 WIT.,
pedppakromerp HNPD-454 B2M,
pHUOOPHI JUISL OIPEIEICHHUS
temneparyps! miasierus [1TIT — 8
IIT., XUMUYECKHE PEAKTHBEI.

VYueGHble ayAUTOPHU ISt
KypCOBOI'O NPOEKTHPOBAHHMS
(BBITIOJTHEHHUS. KYPCOBBIX padoT)

KypcoBas paboTa He nperycMOTpeHa yIeOHbIM IIIaHOM.

Jns  camocTosTelNbHOM  paboThl  OOy4aromMXCsl  HPEAYCMOTPEHBl  TOMEIEHUs,
YKOMIUIEKTOBaHHBIE CIELMATU3UPOBAHHON MeO0elbl0, OCHAIEHHbIE KOMIIBIOTEPHOW TEXHUKON C
BO3MOXHOCTBIO TMOAKIIOUEHHS K ceTH «VIHTepHeT» M oOecrnedeHrneM J0CTylna B 3IIEKTPOHHYIO

nH(pOpPMaAITMOHHO-00Pa30BaATENHHYIO CPEly YHUBEPCUTETA.

HanmeHoBanue noMenieHui ajis
CaMOCTOSATEIEHOU PabOTHI
oOygaromuxcs

OcCHAaIIEHHOCTh ITOMENIECHUIN JIJIS
CaMOCTOSATEIFHON pabOTHI
o0ydaromumxcst

HCpC‘ICHL JIMICH3UOHHOI'O
IporpaMMHOTO obecrneueHus

Ilomemmenre 11 caMOCTOSATENbHOM
paboThl 00yJarOMIMXCs (YUTATBHBINA
3an Hayunoi 6ubmmorexn)

Mebenb: yaeOHas MeOeib
KoMmmnexr  cnenuann3upoBaHHON
MeOeH: KOMITBIOTEPHBIE CTOJBI
O6opynoBaHue: KOMITBIOTEpHASI
TEXHHMKa C MOAKIIOYEHHEM K
MHPOPMALMOHHO-
KOMMYHHKAIIMOHHOM
«lHTEpHET» W IIOCTYyIIOM B
JJIEKTPOHHYI0  MH(OpMaLMOHHO-
00pa3oBaTeIbHYIO cpeny
o0pa3oBaTeNbHOM  OpraHu3aluy,
BeO-KaMepbl, KOMMYHHMKAIL[IOHHOE
o0opynoBaHnue, oOecreYrBaroIee
JOCTYI K  CeTH  HMHTEPHET
(poBoIHOE COeTMHEHNE u
OecrpoBOIHOE  COCIMHEHHWE  II0
texHosoruu Wi-Fi)

CCTH

Microsoft Windows;
Microsoft Office

TTomemnenne st caMOCTOSATEILHOM
paboThl 0OyJaromuxcs (ay.

Mebenb: yaeOHas Mmebenb
KommiiekT  cnenuanu3upoBaHHON

Microsoft Windows;
Microsoft Office




401C)

MeOesH: KOMITBIOTEPHbIE CTOJIBI
O6opynoBaHue: KOMITbIOTEpHAst
TEXHHUKa C TOAKIIOYEHHEM K
nHpopManmoHHO-
KOMMYHUKaIIMOHHOH cetn
«lHTEpHET» W JOCTYmoOM B
JJIEKTPOHHYI0  MH(OpMalMOHHO-
00pa3oBaTeNBHYIO cpeny
00pa3oBaTeNbHON  OpraHM3aLUH,
BeO-KaMepbl, KOMMYHHKallMOHHOE
obopynoBanue, obecrednBaromee
JOCTyml K  CeTH  HMHTEpHeT
(mpoBomHOE COEqUHEHNE "
OecrpoBOHOE  COECOMHEHHE MO
texronorun Wi-Fi)




