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Lenb u3ydeHus JUCUUIVINHBI « XUMHUS (OPraHHYecKass XUMHUS)»:

- Ha OCHOBE COBPEMEHHBIX HAYUHBIX JOCTHKEHHUN COPMUPOBATH CUCTEMHBIC
3HaHUS 3aKOHOMEPHOCTEN XMMUYECKOTO MOBEAEHUS OPTAHUYECKUX COCTUHEHNUN BO
B3aMMOCBS3M C MX CTPOCHUEM, YCTAHOBUTH €€ CBA3b C OMOJIOTHEH M HKOJIOTHEH.
N3ydyeHne OCHOB OpPraHMYECKOM XMMHMHM IPU3BAHO IIOMOYb CTYAEHTAaM IOHATH
B3aMMOCBSA3b CTPOEHUSI OPIraHUYECKUX COEIMHEHUHN (CTPYKTYpPhl, T€OMETPUUECKON
U ONTUYECKON HM30MEpUH) C UX XUMHUYECKUMH CBOMCTBAMM M OHOJIOIMYECKOM
AKTUBHOCTBIO.

3apaum:

1. Vcnonp3oBaHWe 3HAHUNM TEOPHHM CTPOCHHSI OPraHUYECKUX COECAMHEHUI
IIPUMEHUTENBHO K OINHWCAHUIO CBOWCTB PA3JIUMYHBIX KIJIACCOB OPTaHUYECKHUX
COCIMHEHUHN.

2. VI3yuenne 3aKOHOMEPHOCTEH MPOTEKaHWS XMMHUYECKUX PEaKIUid ¢ TOYKU
3pEHMS MEXaHU3MOB PEaKIIUi.

3. Mcnonp3oBaHWe 3HAHWNA O XUMHUYECKHUX CBOMCTBAX PA3IUYHBIX KJIACCOB
OpTraHWYECKUX COCAWHEHUH Ui MPEACKa3aHUs BO3MOXKHBIX IMYTEUW INMPEBPALLICHUS
BEILIECTB U UX IPAKTUYECKOTO ONPENEIICHNS B OKPYKAIOLIEH cpele.

4. TlomyyeHue NPaKTHYECKUX HABBIKOB II0 BBIJACICHUIO, OYHMCTKE U
UACHTU(UKAIMY OPTaHUYECKUX COCTUHEHUI.

B pesynbTaTe nzydeHus JaHHON JUCHUILIMHBL y 00ydaromuxcst GOpMUPYIOTCS

cieayroIe oomenpodecCHOHAIbHBIC KOMITCTCHITNH:

OobwenpodeccnoHaIbHbIe KOMIIETEHIUH BbIINYCKHUKOB M HHAUKATOPbHI UX

JOCTHKCHUSA
Kateropus Koa m HanMeHoOBaHMe Koa n HaumeHOBaHMEe HHAUKATOPA JOCTHKEHUS
(rpynma) o0menpogeccnonalbHOi | o0menpodeccHOHATBHON KOMIIETeHIMHA

oourenpogeccuon | KOMNIETEHIUHU
ATBHBIX
KOMIIeTeHIIU I

OIIK-2 Cniocoben OIIK-2.1. Paboraer ¢ XUMHYECKMMHU BEIIECTBAMU C

MIPOBOJIUTH C COOMIOZICHUEM | COOIOACHIEM HOPM TEXHUKH 0€3011aCHOCTH

b 1. b.11 HOPM TEXHHUKH
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oe3omacHoctn xumudeckuii | OIK-2.2. [IpoBoIUT CUHTE3 BEIIECTB U
SKCIIEPUMEHT, BKJIIOYas MaTepUaIOB pa3HOM NPUPOBI C UCIIOJIB30BAHUEM
CUHTE3, aHAJIU3, U3YUCHHE HMEIOITUXCS METOIUK

CTPYKTYPBI U CBOWCTB

BENIECTB I MATCPHAIOB, OIIK-2.3. [IpoBoaXT CTaHIAPTHBIC ONEPALMU /IS

ONpPEACICHUA XUMUICCKOTI'O 1 (baSOBOFO cocTaBa
BCIICCTB U MAaTCPUAJIOB HAa UX OCHOBE

HCCJIICO0BAaHUEC MPOIIECCOB C
HX y4aCTueM

OIIK-2.4. [IpoBoaUT UCCIICIOBAHUS CBONCTB
BEIIECTB U MAaTEPUAJIOB C HCIIOJI30BAaHUEM
CEpUITHOTO HAYYHOTO 000PYI0BaHUS

|. CTPYKTYPA U COJEP)KAHUE TEOPETUUYECKOM YACTHU KYPCA
Pa3znen |. BBenenue. YrieBoaopoanl (6 yac.)
Tema 1. U30Mepusi 1 HOMEHKJIATYpa OpraHuyeckux coeaunenui (luac.)
N3omepus, ee Buabl. CTpyKTypHass u3oMmepus (M30MeEpHUsl YTIEPOIHOTO
CKEJIETa, IIOJIOKEHHSI KPAaTHOW CBS3U, MOJIOKEHUS 3aMECTUTENS, MEXKKIIACCOBas
uzoMepusi). IlpocTtpancTBeHHass u3oMepusi (TreoMeTpuYecKas, ONTHYecKas |
koH(popmarmonnas). Ilpoekiuu @umepa u  Hsiomena. Howmenkmnatypa
OpTraHWYECKUX COeNWHEHUW. [IpMHIMIBI NOCTPOEHWs Ha3BaHWUW Pa3JIMYHBIX
KJIACCOB OPTaHUYECKUX COECIUHEHUH (aJIKaHOB, [IUKJIOAIKAHOB, AJIKEHOB, AJIKUHOB,
JTMEHOB, apEHOB, CIUPTOB, MPOCTHIX APUPOB, (PEHOIOB, KAPOOHOBHIX KHUCIOT,
CIIOXKHBIX 3(QHUPOB, CEepoCOJEpPKAIIUX M A30TCOJAEPKAIIUX COCAUHEHUHN) II0
CUCTEMAaTHYECKOW M pPalMOHAIBHOM HOMEHKJIAarypam. Ilpumepsl nocTpoeHus
HA3BaHUU CJIOXKHBIX TeTepO(PYHKIIMOHAIBHBIX COCIUHEHUN MO CHUCTEMAaTUYECKON
HOMEHKJIaType.
Tema 2. CTpoeHne 1 XUMH4YeCKHE CBOMCTBA AJIKAHOB M HUKJI0AJIKaHOB (1
qac.)
O6mas XapaKTEPUCTHKA. Crpoenue IPEIEIIbHBIX
YIJIEBOJOPOAOB. XUMUYECKHE CBOMCTBA. Peaknum pagukanbHOrO 3aMeElICHUS:
raJIOrTeHUPOBAHUE, HUTPOBAHUE, CYJIb(POXJIOPUPOBAHUE, CYJIb(POOKUCIEHUE,

cynb(upoBanue. Peaknuu pasioKeHHs, HW30MEpU3AINHN; TEPMUUYECKUA U
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KaTanuTuueckuii kpekuHr. Oxucinenue. Luknoankansl. CTpoeHHE, YCTOMYUBOCTb,
pEeaKIMU MaJIbIX 1 HOPMAJIbHBIX ITUKJIOB. DKOJOTUUECKUE ACTICKTHI.
Tema 3. HenpenenbHblie yrieBoaopoasbl (4 yac.)

Crpoenne u xumMuuyeckne cBoiicTa ajakeHos (1 gac.)

O6mas xapakrepuctuka. CTpoeHme ankeHoB (SP? - ruOpuau3anus;
BaJieHTHBIN yron 120°; ¢ u - cBa3m). Peakiuu 35eKTpoduaIbHOT0 NpUCcOSAMHEHUS:
raJIOTEHUPOBAHKE, TUAPOTaIOTEHUPOBAHNE, TUAPATALUS, IPUCOCTIUHEHUE CEPHOMU
KHUCJIOTHI. MexaHuzm ANEKTPOGUILHOTO MPUCOCAMHEHUS. [IpaBuiio
MapkoBHukoBa. Peakuuun HykiaeopuibHOrO mnpucoeAruHeHus. PamukanbHbie
peaklMu: aJUIWIBHOE TaJIoTeHHpOBaHue, NepekucHblil apdext Kapama. Peakuun
okuciieHus: okucienue no IlpunexaeBy, no Baraepy, o3oHUpoBaHUE, OKUCICHUE
CWIBHBIMUA  OKHCHUTENSIMU. BoccraHoBieHue. Peaknuum  noauMepu3aluu.
DKOJIOTUYECKHUE ACTIEKTBHI.

Crtpoenne u xummnuyeckue cBoiicTBa aakaauenosn (1 gac.)

O6mas xapaktepuctuka. CTpoeHue AUEHOB (TMOPUAM3ALNS; G U T- CBSI3U,
JIMEHbl KYMYJIUPOBAHHBIE, COMNPSDKEHHBIE W M30JUPOBAHHBIE).  XHUMHUYECKHE
CBOMCTBA COMNPSOKEHHBIX JUEHOB: peakuuu npucoeauHenus (1,2- u 1,4-
MPUCOEAUHEHUE), PEeaKIus JIUMEpU3alUU, [HUKIONPUCOCAUHEHUE (IUEHOBBIN
cunte3). Peaknuu monmumepusanuu. HaTypanbHBIE M CHHTETUYECKHE Kay4dyKH.
DKOJIOTUYECKHE ACTIEKTHI.

CrpoeHue u xXuMHUYeCKHe CBOIiCTBA aJKMHOB (1 yac.)

OO6miast xapaktepuctuka. CTpoeHue aikuHOB (SP - TUOpUAM3AIUS;
BaJIeHTHBIA yros1 180°, G u 7m- cBsI3U). XUMHUYECKHUE CBOMCTBA aJIKHHOB: PEaKIUU
ANEKTPOUIBHOTO TMPUCOCIUHECHUST (THAPUPOBAHKME, THUIPOTATIOTEHUPOBAHUSI,
raJlorEHUPOBAHMS,  TUApaTalMy,  NPUCOCIUHEHUS  CHOUPTOB);  pPEaKIuu
HYKJICOPUIBHOTO MPUCOECIMHEHUs (TUIpaTalii); peaklud 3aMelleHus (KUCIbINA
XapakTep aToMa BOJOPOa); PEAKIUU MOJTUMEpPU3allUU, OKUCIEHUS. DKOJIOTHUYECKUE
aCIIEeKTHI.

Crpoenne u xummn4yeckue cBoicTea apenos (1 yac.)
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OGmas xapakrepuctuka. CTpoeHHE apeHoB (SP? - THOpHMAN3ALNS; BaICHTHBIH
yron 120° Monexyia Iuiockas, G U T- CBA3M). XMMHUYECKHE CBOICTBAa ApEHOB:
peakuuu  3JEKTPO(UIBHOIO  3aMelieHHus] (TaJIoTeHUPOBAaHHWE, HHUTPOBAHHE,
cyJib(prpoBaHue, aNKWIMPOBAHUE, AIWIIMPOBaHKE). MeXaHu3M 3JeKTPOPUIBLHOTO
3amenienusa. OpuentanTtel | u Il poma. CornacoBaHHass W HecoOTJIaCOBaHHAas
opueHTtauusa. Peakuuu mnpucoenunenusi. Peakumu OOKOBBIX Iieneidl (OKUCIEHHE,
paaukanbHoe 3aMelenue). KonneHncupoBaHHble apeHbl. DKOJIOTUYECKHUE ACTICKTHI.
Pa3znen 2. Kuciaopoacoaepxaiue coequHenus (6 gac.)

Tema 1. CTpoenne u XuMmn4ecKue cBoicTBa cnuproB (14ac.)

O6mas  xapakrepuctuka. Kiaccupukauums  cnupToB 1O YHCTY
TUAPOKCUIIBHBIX TPYIII, IO XapaKTepy yIrIE€BOJOPOJAHOIO paJrKaia.

Oonoamomusie cnupmsi. XUMHUYECKHUE CBOWCTBA CIHUPTOB: KHUCIOTHBIE U
OCHOBHBIE CBOMCTBA, 3aMEILICHUE TUIPOKCUIILHON TPYIINbI HA TAJIOTEH, MEXaHU3M U
crepeoxumus 3amenieHus. eruaparamus cnuptoB. OKUCIEHUE CIUPTOB.

Jleyxamomuvie cnupmuvl. XUMHUYECKUE CBOWCTBA:  OKHUCIUTEIBHOE
pacmerienne 1,2-nuonoB. [InHaKonMHOBas NEPErpyNIHUPOBKA. DKOJOTHUECKHE
aCIIEKTHI.

Tema 2. CTpoenne u Xumn4ieckue cBoicTea (penosios (1uac.)

O6mas xapaktepuctuka. Knaccuduxarus gpenonon. KuciotHsie 1 OCHOBHBIC
cBoiicTBa (peHOJIOB. BimsiHue 3amecTtuTeneld Ha KHUCIOTHBIE CBOMCTBA (hEHOJIOB.
XHUMHUYECKHE CBOMCTBA: PEAKIMH 3JIEKTPOPUIBLHOTO 3aMEIIEHNUS B apOMAaTUYECKOM
anpe ¢eHosoB U HadTOJNOB (TaJOreHUpPOBAHUE, CYIh(OUPOBAHUE, HUTPOBAHUE,
HuTpo3upoBanue ), C- m O-ankunupoBaHue (HEHOIATOB, KapOOKCUIMPOBAHUE
dbeHonsAToB 1enouHbix MeTaiuoB. Okucienue ¢penonoB. Konaencamus GeHosioB ¢
KapOOHWJIbHBIMU COEUHEHUsIMU (TmonyueHue (GeHoapopMabIeTUAHBIX CMO).
HNoHUTBI. DKOJIOTHYECKUE aCTIEKThI.

Tema 3. CTpoeHne U XUMHYECKHE CBOMCTBA aJIbJAeTrHA0B U KETOHOB (24ac.)

O6mas xapakrepuctuka. CTpoeHne KapOOHUILHOM TPYIIIbI, €€ MOJSIPHOCTD

u nossipuzyeMoctb. CpaBHeHue cBoiicTB ABoiHOM C=C n C=0O cBsazei. Kero-
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€HOJIbHAs TayToMepusi. XMMUYECKHUE CBOMCTBA: HYKJICO(DUIbHOE MPUCOCAUHEHHE
Mo KapOOHWJILHOW TpymIe (MPUCOCIUHEHUE BOJIbI, CIIUPTOB, MEpPKANTAHOB, 1,2-
ITaHIUTHONA, OWCYyIbpUTa HATpUs), OOIIME MPEICTABICHUS O MEXaHU3ME.
KucnotHelif ¥ OCHOBHBIM Karanu3. Peakuuu KapOOHWJIBHBIX COEIMHEHUM C
pasnTuYHBIMA HyKjIeodmiamMu. Peakius ¢ MeTamioopraHndeCKUME COSAMHEHUSIMU.
Peakium 1o METHJIEHOBOHM TpymIe: TaJOT€HUPOBAHUE, albJA0JbHO-KPOTOHOBAS
KOHJeHcanus. JlucnponopluMoHUpoBaHUE —albJeruaoB. BoccTaHoBieHue U
OKHUCJIEHUE AJIbJIETU/I0B U KETOHOB. DKOJIOTMYECKHUE ACTIEKTHI.
Tema 4. CTpoeHne 1 XUMH4YeCKHE CBOMCTBA KAPOOHOBBIX KUCJIOT (14ac.)

Ob6mas xapakrepuctuka. CTpoeHHe KapOOKCHIBHOW rpymnmnbl. DU3HKO-
XUMHUUYECKUE CBOMCTBA KUCIIOT: AUCCOIUALIUSI, aCCOLMAIIMS, BIUSHUE 3aMECTUTEIICH
Ha KHUCJIOTHOCTbh. JlekapOoKcHUIupoBaHUE KapOOHOBBIX KUCIOT. (OTHOCUTEIbHAS
peaKIMOHHAsA CIOCOOHOCTh MPOU3BOJHBIX KapOOHOBBIX KHCJIOT B PEAKIUSIX
MPUCOEIMHEHNS HYKJICO(MUIBbHBIX PEareHTOB MO KapOOHWIbHOU rpytre. OO0riue
MPEACTABICHUS] O MEXaHU3ME MPUCOSTUHECHU-OTICTUICHHS. Peakiuu 3amenieHus
M0 YIJIEBOJIOPOJHOMY PaJHKaIy.

[TpousBogHBIE KAPOOHOBBIX KUCIIOT: COJIM, aHTUIPUIBI, TaJJOTEHAHTUAPUIBI,
aMUJIbl, CIIOXKHBIE 3Qupbl, HUTpUILL. [lomydyeHue, XUMHYECKHE CBOWCTBA U
B3aMMHBIE TEPEXO0JIbl TMPOU3BOJHBIX KapOOHOBBIX KHCIOT. OKOJOTHYECKUE
aCIIEKTHI.

Tema 5. CTpoeHune 1 Xumn4ecKue CBOMCTBA yriaesoaoB (1uac.)

Oo6mast xapaktepuctuka. Kiaccudukamuu yriieBOJOB: MOHO3BI
(rmroko3a, MaHHO3a, PpyKTO3a, prbo3a, 1e30KCUpr003a), rucaxapuibl (caxaposa ,
MajibTO3a), Toaucaxapuabl  (Kpaxmaji, I[eJJIl0Jio3a, TJIMKOTeH, XUTHH).
Knaccudukanms  MoHOcaxapusoB:  ampJo3bl, KeTo3bl. Kombuaro-rienHas
TayTOMEpHUsI MOHOCAXapuJI0B. XUMHUYECKHE CBOMCTBA MOHOCAXapHJI0B Ha MPUMEpe
albJAOTEKCO3bl: MyTapoTalusi, JIUMEpPU3alUsi, OKHUCIECHUE, BOCCTAHOBJICHUE,
ANKWINPOBAaHUWE,  allMJIMpoBaHWe,  oOpa3oBaHHME  03a30HOB,  OpOXKEHHE.

DKOJIOTUYECKHUE ACIIEKTHI.
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Pa3nen3. A3zorcoaep:kaniue ¥ NPUPOIAHbIe coeuHeHus1 (6 yac.)
Tema 1. CTpoeHue U XumMmnuyecKkne CBOMCTBA HUTPOcoeauHenni (14ac.)

OO6mas XapaKTepUCTHKA. Knaccuduxkarms HUTPOCOCAUHEHU:
anudaruueckue (MEpBUYHBIC, BTOPUYHBIC, TPETUUYHBIE) U apPOMATUYECKHE.
XUMUYEeCKHEe  CBOMCTBA  anuaTHYECKHMX  HUTPOCOCAMHEHUN:  peakluu
BOCCTAHOBJICHUS, PEaKIMU C IIeJio4aMu, ¢ KapOOHWIBHBIMU COCIUHCHHUSIMU,
p€akuuu ¢ a30TUCTOM KUCIOTOM.

XUMHUYECKHE CBOMCTBA apOMaTUUYECKUX HUTPOCOEAMHEHU: BOCCTAHOBJICHUE
HUTPOTPYNIIbI B  KUCJIOM | 1eno4yHol cperae. CBoiCTBaA  MPOAYKTOB
BOCCTAHOBJICHUS: HUTPO30COETNHEHU, apWITHIPOKCUIIAMUHOB,
a30KCHCOECIMHEHUH, a30- U THAPA30COCTUHEHUN. JKOJIOTHYECKHE ACTIEKTHI.

Tema 2. CTpoeHnne u XuMH4ecKue cBoicTBa aMmuHoB (14ac.)

O6mas xapakrepuctuka. Knaccudukanus aMuHOB. AMUHBI - OPraHUYECKHUE
ocHoBaHus. CpaBHEHHE OCHOBHBIX CBOMCTB alM(aTHUYECKUX U apOMATHYCCKHUX
aMuHOB. OCHOBHOCTh aMHUHOB. B3auMojeicTBHE MEpPBUYHBIX, BTOPUYHBIX U
TPETUYHBIX aNU(aTUYECKUX M APOMATHUYECKUX aMHHOB C a30THUCTOW KHUCIOTOM.
OxkwucreHue 1 raJoreHUpoBaHNue aMUHOB. Peakiinu 37eKTpoIIBHOTO 3aMEIICHHS B
AIpe apoMaTUYECKUX aMHUHOB. ANMJIUPOBAHHE aMHUHOB. 3allldTa aMUHOTPYMIIBI.
CynbbhaMuabie mpenapaThl. IKOJIOTHUECKUE ACTICKTHI.

Tema 3. CTpoeHne 1 XuMH4YeCKHe CBOMCTBA aMUHOKHCJI0T (14ac.)

O6mas xapaktepucTtuka. Knaccudukaius aMmuHokucior. [Ipupoaueie
AMUHOKHCJIOTBHI U MX cTepeoxumusi. CTpoeHHe aMUHOKHUCIOT (OUITOJISIPHBIN HOH).
AMdoTepHbIil XapakTep, 00pazoBaHuE COJIEH MO KaX10M (PyHKIIMOHAILHOM IpyIIIIE.
OTHoOIIEHWEe aMUHOKHUCIOT K HarpeBaHuio. OCOOCHHOCTH XUMHYECKUX CBOMCTB
aMHUHOKHCJIOT - 0Opa3oBaHHMe IenTHAHBIX cBs3ed. I[lenTuael. IlonmmamumHbie
BOJIOKHA . DKOJIOTUYECKUE aCIICKThI.

Tema 4. beaku. Hykinennosbie kuciaorsl (14ac.)
OO6mue npeacTaBiIeHUs O COCTaBe U cTpoeHuu OekoB. [lepBudnas, BTopuyHas,

TPETUYHASI U YETBEPTUYHAS CTPYKTYPhI OEJIKOB.
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OOmue mnpeacTaBiIeHUsT O CTPOCHUM M COCTaBe HYKJICHMHOBBIX KHCIIOT.
A3oTucThie OcHOBaHUA. CTPOCHHE HYKJICOTHIOB U HYKJICO3HU/IOB.

Tema 5. CTpoeHne U XuMnyecKne CBOMCTBA reTePONUKINYECKUX
coeqMHeHMH (24ac.)

Knaccudukanus rereporukioB. Poilb  TETEpOIUKIOB B pUpO/IE.
[IaTUuneHHble TEeTepOIMKIILI ¢ OJHUM reTepoaToMoM ((dypaH, THOGEH, TUPPOII).
XUMHUYECKHE CBOMCTBA: PEAKIMU DSJIEKTPOPUILHOTO 3aMEUICHUsl, OpUEHTAIUs
anexktpodunbHoro 3amemienus. Iluppon kak NH -kucnora. [lupponkanuii u
MUPPOIMATHUMTaJIOTEHUIBI, UX PEAKIINH C AIEKTPOPMIbHBIMU pearenramu. Oypan
B peakuuu Jlunsca-Anbaepa.

XUMHUYECKHE CBONCTBA MUPHAMHA: PEAKIUH  DICKTPOPUIBHOTO U
HYKJICOPWIHHOTO 3aMEICHUs, PEAKIMU MPUCOCTUHEHHUS, BOCCTAHOBJICHUS U
okucnenusi. N-okucek nupuauHa. O01Me TOHATHS O TETEPOLMKIAX C HECKOJIbKUMU
reTepoaTOMaMu, a TAKXKE O MOJIUIUKINYECKUX KOHJICHCUPOBAHHBIX I€TEPOIUKIIAX.

JKOJIOTUYECKHUE ACIEKTHI.

II. CTPYKTYPA U COJEP)KAHUE MMPAKTUYECKOM YACTH KYPCA

[IpakThyeckass yacTh Kypca MpeJcTaBiieHa Ja0OpaTOpHBIMU paboTamu,
MpeIHA3HAYCHHBIMUA JUIsI BBIPAOOTKH JKCIEPUMEHTAIBHBIX HABBIKOB (36 yac) u
YCBOGHUSI CJIOXKHOTO Matepuana. llepen kaxmoit mabopaTopHOM paboTOM
MPAKTUKYETCS OO0CYXJACHUE OCHOBHBIX TEOPETHUYECKUX BOIMPOCOB, HEOOXOIUMBIX

AJI1 TIOATOTOBKHU K 3a4CTY W JJIsI BBITTIOJTHCHUSA pa6OTBI.

JlabGopaTopHbie padoTsl (36 4acoB)
3ansitue 1. Texnnka 6e30nacHOCTH. DJieMeHTHbBIH aHamM3 (4 yac)
Ilenv pabomwi: 103HAKOMUTD CTYACHTOB C MTpaBUIaMU pabOThl B XUMUYECKON
nabopaTopuu, MepaMu MPEAOCTOPOXKHOCTH TIpH PpabOTe C arpecCUBHBIMH,
JIETKOJIETYYMMH U TOPIOYMMH BEIIECTBAMHU, CPEIACTBAMH MPOTHUBOMOKAPHOU

0e30MacHOCTH, MpPaBHJIAMH OKAa3aHMs IMEPBOM MOMOIIM MPH O0XKOrax, mopes3ax u
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OTpaBJICHUSIX, C MMpaBUiaMu 0GopMIIEHUS JaOOPATOPHOTO OTUETA.
OnpenenuTh  Ka4eCTBEHHBIM  COCTAaB  HEM3BECTHOTO  OPraHUYECKOro

coemuaenus ( Hammuue C, H, N, O, rajoreHon).

3ansaTue 2. [leperonka. Onpenesienne noka3areJsisi NpeJOMJIEHUS

NnoJiydYeHHbIX ppaxumii (4 yaca)

Ilenvy padomwr: IlpoBecTH TPOCTYI0 TMEPETOHKY CMECH JKHIKOCTEH TIpU
aTMoc(EepHOM JaBJICHUU, UACHTU(UIIMPOBATH KUJIKUE BEIIECTBA IO TEMIIEPATYPE UX
KUIICHUS, IIPOBECTU ONPEAECICHUE HX YUCTOTHI IIYTEM HU3MEPEHUs MOKa3aTellsd

IIPCIOMJICHUA].

1. HanomuuTth mpaBuia pabOThl CO CTEKISHHOM MOCYJION, HAy4YUTh COOMpaTh
YCTaHOBKY JJ1 peKTU(UKAIIMOHHON MEPETOHKH JKUJIKOCTH.

2. O3HAKOMUTKCS C METOJIOM OUYHMCTKH U OTpeiesieHneM (GOpMyJIIbl HEU3BECTHOM
OpPTraHUYECKON XKUAKOCTU MO €€ TeMIIepaType KUIEHUS U IO IOKa3aTeIro

IIPCIOMJICHUA].

3ansTue 3. Ilepexpucra/uinzanus HEM3BECTHOIO BelIeCTBA U ONpeAe/ieHre
TeMIeparypsl miaBjieHus (4 yaca)

Ilen» padomwi: OCBONTH METOJI OUMCTKU TBEPABIX OPraHUYECKUX BEILECTB
METO/I0M TepekpucTamzanui. Hayuutecs onpenenste TeMneparypy rjiaBieHus
OpPraHUYEeCKUX BellecTB. MieHTuuuupoBaTh HEM3BECTHOE BELLIECTBO I10
TEeMIIepaType IJIaBICHUS.

[To3HakOMHTBCS C MPUOOPOM AJI ONPEEIECHUS TEMITEPATyPhI TIABJICHHUS.
3ansaTne 4. DJKcTpakuuss W XpoMarorpagus Ha He3aKPEIUIEHHOM CJioe
copoenra (4 4ac).

Ienwv pabomeot.

1. O3HAKOMHUTHCSI C METOJOM OKCTPAKLMH, I103BOJSIIOIIMM MPOU3BOJINUTH
BbIICJICHHE OPraHUYECKOI0 BEILIECTBA U3 PacTBOPA, IMYJIbCUHU WIH CYCIIEH3HH.

2. O3HaKOMHTBLCS ¢ METOJAOM TOHKOCIOMHON XpoMaTtorpaduu, MO3BOJISIOIIIM
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MPOU3BOIUTH pa3/iefieHne U UACHTU(PUKAIIMIO OPTaHUYECKUX COCTUHEHUH.
PaGoTa cocTouT u3 AByX 4acTei:
A. BbIieneHre KpacuTelel U3 BOJAHON CYCIICH3UU (IKCHmpaKuus).

b. Paznenenue u uneHTudukanus Kpacurtenei (xpomamozpagus).

3ausiTue 5. YrjieBo0poabl, X cBOcTBA (4 yaca)

Ilens pabomer: TOBTOPUTH KAUECTBEHHBIC PEAKIIUN PA3IMYHBIX KJIACCOB
YTJIEBOJOPOIOB. BRITOTHUTS 33729y TI0 HICHTU(DHUKAIINN yTIIEBOAOPOIOB.
O3HaKOMHTHCS C KJIaccaMU TPEACIbHBIX (aTKaHOB) M HENPEACIbHBIX (JIKEHOB,
aJIKUHOB, IUCHOB, ApEHOB) yII1eBOA0p0A0B. ChopMHUpoOBaTH 3HAHKSI OCHOBHBIX
XUMHUUYECKUX CBOMCTB OT/JIEIBHBIX KJIACCOB YIJIEBOJAOPOIOB M MOKa3aTh
F€HETHUYECKYIO CBSI3b MEKY HUMU.

C IIOMOIIIBIO Ka4C€CTBCHHBIX pCaKHHﬁﬁ OIIpCACIINTD HEU3BECTHBIN

YTIEBOAOPO.

3ansTue 6. Kuciaopoaunie coequnenusi. CnmpTol 1 peHonbl (4 gac)
Ilenb pabomwt. paccMOTPETh BaXKHEUIIIME CBOMCTBA CIIUPTOB, (DEHOJIOB

AJIbACTU 0B, KETOHOB.

CdopmupoBaTh 3HaHHS BAKHEUIINX XUMUYECKUX CBOMCTB ATUX KJIACCOB

COCIMHECHUM.
3anstue 7. Kuciaopoanbie coeqnHeHusi. AJibJIeruibl U KeTOHbI (44ac)
Ilenv pabomwt. pacCMOTPETh BaXKHEHIIINE CBOMCTBA AlIbJIETU/I0OB M KETOHOB.

CdopmupoBaTh 3HaHHS BaXKHEHUIINX XHMHUYCCKHX CBOKMCTB ATHX KJIACCOB

COEIMHEHN.

3ansatue 8. Kuciopoanbie coeauHenusi. KapOoHoBble KHCJIOTHBI H HX
NPou3BOAHbIE (44ac)
Ilenv pabomel: 03HAKOMHUTHCS C KIACCOM  KapOOHOBBIX  KHCIOT, HUX

(GyHKIMOHATIBHBIX TPOU3BOIHBIX (COJISIMH, CIIOKHBIMU 3(pUpaMu, aMUaMu U T.11.)
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C(l)OpMI/IpOBaTB 3HAHMS OCHOBHBIX XMMHYECKHUX CBOMCTB ATHUX KJIACCOB

COEIMHEHUM.

3ansitue 9. AMUHBI. AMHUHOKHCJIOTHI. Besikn (4 yaca)
Ilens pabomot. paccMOTPETh OCHOBHBIC M KAUECTBEHHBIC PEAKIIUA AMUHOB,
AMUHOKHCIIOT U OCITKOB.
CdopmupoBaTh 3HAHUS OCHOBHBIX XUMHUYECKUX CBOMCTB 3THUX KJIACCOB

COEIMHEHUM.

1. YYEBHO-METOAWYECKOE OBECIIEYMEHHUE
CAMOCTOSITEJIbHON PABOTHI

JI71s1 CaMOCTOSITENTLHOTO U3YYEHUSI TEOPETUUECKON YACTU Kypca OINPeeICHBI
CJIEAYIOIIUE TEMBI:

Paznea 1.

1. OcHOBHBIE MOHATHUS U ONIPEIEIICHUS B OpraHu4ecKoil xuMuu (Teopust A.M.
bytnepoBa; mnepBUYHBIE, BTOPUYHBIE, TPETUYHBIE U YETBEPTHYHBIE ATOMBI
yrjiepoga; TOMOJIOTH; KiacCUuPUKalMs peakiuil; KiaccupuKaius pearcHTOB:
paguKalibl, SIEKTPOPUIIbI, HYKICOPUIIbI). DNEKTPOHHbIE A(DPEKTHI: UHIYKTUBHBIMH,
ME30MEPHBIM.

2. MeTonpl CMHTE3a Pa3IUYHBIX KJIACCOB YTIE€BOIOPO/IOB: aJIKAHOB, AJIKEHOB,
LMKJIOAJIKAHOB, AJIKWHOB, INEHOB, APEHOB.

3. Crepeoxumus TU3aMENICHHBIX [IMKJIOTEKCAHOB.

Hroro 9 yac.

Paznea 2.

1. MeToibl CUHTE3a KUCJIOPOACOASPKAIUX COCTUHEHUM: CITUPTOB,
(hEHOJI0B, aIbJACTHIOB M KETOHOB, KAPOOHOBBIX KHCIIOT.

2. CtepeoXxuMusi BAHHBIX KHCIIOT.

Hroro 9 yac.

Pa3nmea 3.
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1. MeToibl cMHTE3a a30TCOEPKAIINX COSTUHEHHIN: HUTPOCOCIUHEHUH,

AMHMHOB, aMHWHOKMCJIOT.

2. [lonyyenue n cBOMCTBA COJIEN AUA30HUA.

3. [Tony4deHue a30COeAMHECHUM.

Htoro 9 yac.

qu6HO-M€TOI[I/I‘-ICCKOC obOecrieueHne HpaKTI/I‘IeCKOI‘/’I HJaCTH 110 AUCHUIIIIMHC

«OpI‘aHI/ILIeCKaH XUMUSD).

IMpcacTaBJICHO HJIaHOM-Fpa(l)I/IKOM BBIITOJTHCHMS CAaMOCTOSITEIIbHOM pa60T1>1

o JMCHUIIIINHE, B TOM YHCJIC IIPUMCPHBIC HOPMbI BPEMCHHU Ha BBIIIOJIHCHHC

Ka)KJI0ro 3aJaHusl;

XapaKTCPHUCTHUKA 321,[[&HPII>1 JJIA CaMOCTOSITEIIbHOM pa6OTBI 06yqafom14xc;1 )51

MCTOAUYCCKUC PCKOMCHIAIINUH 110 UX BBIIIOJIHCHUIO,

Tp€6OBaHI/IH K IIPCACTABJICHUIO U O(i)OpMJ'IeHI/II-O PE3YIILTATOB

CaMOCTOSITEJIbHOM pa6OTBI;

KPUTEPHUH OLICHKHU BBINOJHEHUSI CAMOCTOSITEIbHON PaOOTHI.

Ilinan-rpadguk BoINOJHEHHS] CAMOCTOSITEIbHON PadoThl 0 AUCHUILINHE

Bun ITpumepHbIe
(]
Ne Hdarta/cpoxu . PHMCEP
CAMOCTOSAITEILHOH | HOPMBI BpeMeHu | Dopma KOHTPOJIsA
/i BbITIOJIHCHUS
padoThI Ha BBINOJIHEHUE
Ompoc niepen
HayaJoM 3aHSTHSL.
[Toxroroska k [IpunsaTue oryera o
BBITTOJIHEHUIO BBITTOJIHCHUH
1 1-2 Henens JKCTIIEPUMEHTA 3 yaca nabopatopHoOit
nabopaTopHOU paboTHI.
paboter Ne 1
Dkcnopecc-
KOHTPOJIbHAS
paborta Ne 1
Omnpoc nepex
2 3-4nenens [ToaroroBka k 3yaca Ha4yaJIOM 3aHSTHSI.
BBITIOJTHCHUIO [Ipunstre otuera o
JKCTIEPUMEHTA BBITIOJTHCHUH
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nabopaTopHOU nabopaTopHOH
pabotsr Ne 2 paboTHI.
Dkcnpecc-
KOHTPOJIbHAS
pabota Ne 2
Onpoc niepen
HAYaJIOM 3aHSTHSL.
IloaroroBka x [IpunsTue oTyera o
BBITIOJTHEHUTO BBITIOJTHCHUH
3 5-6 Hexens JKCIIEPUMEHTA 3 qaca nabopaTopHOi
nabopaTopHOU padoTHI.
pabotsr Ne 3
DKcrpecc-
KOHTPOJIbHAS
paborta Ne 3
Ompoc niepen
HAYaJIOM 3aHSTHSL.
[Toxroroska k [Ipunarue otuera o
BBITIOJTHEHUIO BBITIOJTHEHUH
4. 7-8 Henens JKCIIEPUMEHTA 3 yaca nabopatopHoit
nabopaTopHOU paboTHI.
pabotsl Ne 4
Dkcnpecc-
KOHTPOJIbHAS
pabota Ne4
[ToaroroBka k crave
Ompoc niepen
HAYaJIOM 3aHSTHS.
[Tonroroska k
[IpunsTne otuera o
BBITIOJTHEHUIO
5 9'10 HEaeIs JKCIIEpUMEHTA 3 qaca BBITOJTHEHAN .
. nabopaTopHOi
nabopaTtopHoit 5
aboTBHI.
pabotsr Ne 5 P
Omnpoc nepex
[ToaroroBka k HAYaJIOM 3aHITHS.
BBITIOJTHEHUTO [TpunsiTHe oTUETa O
3 yaca
6 11-12 Hexens IKCIIEPUMEHTA BBITIOJTHCHUH
nabopaTtopHoOi nabopaTtopHoit
paboter Ne 6 paboTHI.
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Onpoc niepen
HOI[I‘OTOBKa K Ha4dyaJIOM 3aHATUA.
BBIIIOJIHEHUIO [IpunsTue oTyera o
KCIIEPUMEHT
13-14 Hemens OKCIICP CHTa 3 yaca BBIITOJIHCHUHN
7 1abopaTopHOit nabopaTopHOi
pabotsr Ne 7 paboTHL.
Ompoc niepen
HOI[FOTOBKa K Ha4dyaJIOM 3aHATUA.
BBIIIOJIHEHUIO [IpunsTue oTyera o
OKCIICPUMCHTA 3 yaca BBITIOJIHCHUHN
8 15-16 menens nabopaTopHOH nabopaTopHOI
pabotsl Ne 8 padoTHI.
Ompoc niepen
HO,Z[FOTOBKa K Ha4dYaJIOM 3aHATUA.
BBITIOJIHEHU IO HpI/IHHTI/Ie oT4yEeTa O
JKCIIEPUMEHTA 3 yaca BBITIOJTHEHUH
9 17-18 nenens nabopaTtopHoit nabopatopHoOit
paboter Ne 9 paboThL.
KOHTPOJIb JOCTUXEHMUWS HEJIEU KYPCA
N Kontponupyemsiii Kopb! 1 aTamnst OueHouHbIE CpeACTBA
/ pasnen/TeMa hopmupoBaHUs HAaWMEHOBAaHHE
N KOMIIETEHIIU I Tekymmit [IpomexxyTounas
KOHTPOJIb arTTecTaluusa
1. | PABAEJ 1. Bnaneer 3uaer: IIpoBepka
BBC}]GHHC.H?:OMCPI/IH n 6a30BI)IMI/I IIOHATHSA, TOTOBHOCTH K BOHpOCBI K
HOMCHKJIaTypa 3HAHUSIMH B TCPMHUHBI . na6opaT0le)lM 3aquy 1_23
Tema 1. U3omepus u obnactu OpTaHHYECKOM paboram Nel-9
HOMEHKJIaTypa (yHIAMEHTAIBH | XUMUH, CobecenoBanne
Tema 2. Ctpoenue u BIX pa3/ielioB TIPUHLIUATIBI IIpoBepka otyera
XUMHUYECKHE CBOMCTBA XWUMHH, KJ'IaCCI/I(bI/IKaLH/II/I
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JIKAHOB M [IUKJIOAIIKaHOB
Tema3. Ctpoenue u
CBOMCTBA aJIKCHOB

Tema 4. Ctpoenue u
CBOMCTBA aJIKaJUEHOB
Tema 5. Ctpoenue u
CBOWCTBA aJIKUHOB
Tema6. Ctpoenue u
CBOICTBa ape€HOB
PA3JIEJI 2.
KucnopoznHsle coerHeHHs
Tewma 1.Ctpoenue u
cBoiictBa CIUpTOB U
(heHoMOB.

Tema 2. Ctpoenue u
CBOMICTBA allbACTUOB U
KETOHOB

Tema 3.Kucmotsr u ux
MPOU3BOJHBIC
KapOOHOBBIX KHCIIOT
Tema 4. Ctpoenue u
CBOICTBA yTJICBOJIOB
PA3JIEJI 3.
A3zoTconaepkaiie u
NPUPOHBIE COSTNHEHUS
Tewma 1. HutpocoenuHenus.
Tema 2. AMuHBI,
aMHMHOKHCIOTHL,. CTpoeHue
U CBOMCTBa

Tema 3.. I'eTeponKIIbL.
benku. Hyknennossie
KHCJIOTHI

HEO0O0XOIUMBIMH
I OCBOEHUSA
XAMHYECKUX
OCHOB B
SKOJIOTHH U
MIPUPOIOTIONB30
BaHUU; BIAJEET
METOaMHU
XUMHYECKOIO
aHaau3a
(OIIK-2.1,
OIIK -2.2.
OIIK- 2.3,
OIIK -2.4)

, I30MEPHUIO;
HOMEHKJIATYPY
MOHO- U
noau(yHKIMOH
aJbHBIX
COCTMHCHUH
Ppa3IHIHOTO
THITA. X IMHYECK
HE CBOMCTBA
YTIIEBOIOPOIOB,
KHCJIOPOIHBIX
COCIMHEHUN 1
a30TCOJEpIKaIIN
X M IPUPOIHBIX
COCIMHEHUH.
YMeeT: UaeHTH-
¢ummpoBats u
KIJIacCH(UIIPOB
aThb
OpraHUYeCKUe
COEIMHEHUS T10
HX XUMHYCCKOH
bopmyie,
Buaaneer:HaBbI
KaM#
UACHTU(DUKAIIMN
M OYHCTKHU
OpTraHUYECKUX
COCTUHCHUH,
BJIAJIEET
HaBBIKAMU
MIPOBEACHUS
9KCIIEpUMEHTA

Hroroserit
TECTOBEIN
KOHTPOJIb

Crnaua 3audera,
BOIPOCHI 24-29

Cnaua 3auera,
Bonpocs! 30-31
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IV. CHHUCOK YYEBHOM JIUTEPATYPbI U UH®OPMAIIMOHHO-
METOJUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoBHas JauTEpaTypa
(3J1EeKTPOHHbBIE U MeYATHbIE U3IaAHNS)

1. Oprannueckas xumus. Cnenuansibiii kKypc / H. A. TrokaBkuHa u ap. —
M.:Ipocda, 2008. — 592 c.
2. Kamunckuit B.A. Oprannueckast xumus. B 2 yactax. 4.1: yueOHUK Ais
akajemudeckoro 0akanaBpuara./ 2-e uznanue,-M.: FOpaiit, 2017.-287c.
3. Kamunuckmit B.A. Opranndeckas xumus. B 2 gactsax. 4.2: yaeOHUK 1715
akajeMuyeckoro 6akanaBpuara./ 2-e uznanue,-M.: FOpaiit, 2017.-314c.
4. Kamunckuii, B. A. COopHuk 3amgauy 1o opranuueckod xumuu / B.A.

Kamunuckuii. - M: FOpaiit, 2017. - 255 c.

5. llep6una @.3., Marycesuu JI.I'. Oprannyeckast xumus.- Munck: HoBoe
uznanue M.: Uudpa-M, 2014.-808 c.
6. Axumosa, T. U. JlabopaTtopHbie paboTel o opranuyeckoit xumuu / T. W.

Axumosa, JI. H. Jlonuaxk, H. I1. barpuna. -M: FOpaiit, 2019. - 154 c.
7. Henucor B.A., Mypsimukun /I.JI., Tkauenko T.b., UyitkoBa T.B. CoopHuK
3as1a4 no oprannyeckor xumun: Cankr-IlerepOypr, 2014. 544c.

8. http://e.lanbook.com/books/element.php?pll id=45971

Q. 3. Ia6apos 0.C. Opranuueckas xumus. Yueonuk: Cankt-IlerepOypr,
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4. Opranunyeckas xumusi. OcnoBHoit kypc / B. JI. beno6oponios, C. 3. 3ypabsH,
A. II. Jly3un, H. A. TrokaBkuna /moxa penakuueidr H. A. TiokaBkuHoM, - M.:
Hpoda, 2002. — 640 c.

5. Opranuueckas xumus: yueOHuk: B 4-x kH. / O.A. Peytos, A.JL. Kypn, K.II.
Bbytun - M.: U31-Bo. Mock. yH-Ta, 2004. — Ku.1-4

6. UBanos B. I'. Opranuueckas xumus / B. I'. IBanos, B. A. I'opnenxko, O. H.

Pega. - M.: MactepctBo, 2006. — 624 c.

V. METOJAUYECKUE YKA3AHMUS IO OCBOEHMIO
TV CHMUILIAHBI

OcBoeHue AUCHUIUIMHBI CJIEIyeT HAYMHATHh C U3y4yeHUus pabodeil yueOHOU
IpOrpaMMbl, KOTOpasi COJAEPKUT OCHOBHBbIE TPeOOBaHMUS K 3HAHUSAM, YMEHUSIM U
HaBbIKaM. OO0s3aTeNbHO CHEAYeT YYUThIBATh PEKOMEHJALUMU IPEernoJaBaTers,
JAHHBIE B XOJ€ JEKIMN. 3aTeM — IIPUCTYNATh K U3YYEHUIO OTACIBHBIX PA3JeiIoB U

TEM B IOPSJIKE, TPEAYCMOTPEHHOM IPOIPAMMOI.

[TonyunB mpencraBieHre 00 OCHOBHOM COJIEPKAHUU paszelia, TEMBI,
HEOOXOJMMO U3Y4YUTh MaTepuall C TMOMOIIbI0 PEKOMEHIYEeMOW OCHOBHOM
autepatypbl. llenecooOpa3HO COCTaBUTH KpPATKUM KOHCIIEKT WM CXEMY,
OTOOPKAIONIYI0O CMBIC U CBSI3M OCHOBHBIX TIOHATUW JaHHOTO pasjiena o
BKJIFOUEHHBIX B HETO TeM. O0s13aTeIBbHO CIIEAYET 3alUChIBaTh BOZHUKIITNE BOITPOCHI,

Ha KOTOPLIC HC YAAJI0Ch OTBCTHTL CaAMOCTOATCIILHO.

PexomeHnaanuu mo noAroToBKe K JIa00OpaTOpPHbIM 3aHATUAM

CamocTosTenpHOe HU3Yy4YCHUC AOUCHUILIWHBI HCHCCOO6pa3HO Ha4YuHaTh C
O3HAKOMJICHHUA C nporpaMMoﬁ JUCHHUIIVIMHBI H Tpe6OBaHI/I${MI/I K 3HaHHWAIM H
YMCHHAM I10 Jl&HHOfI AUCHUITIINHE. Jlanee MOJXHO IEPEXOJUTH K €T0 IMO3TAITHOMY
HN3Y4YCHUIO, IIPHUBJICKAA IJII 3TOI0 MATCPUAJIbI J'ICKI_[I/II\/JI U PCKOMCH/IOBAHHYIO

Y4EOHYIO JTUTEPATYPY.
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I/Isyqa;l AUCHUILINHY, HCO6XO,ZII/IMO I[O6I/ITI>CH OBJIaACHUA €€ OCHOBAMHU U
HAaYUYUTHCA NPUMCHATD TCOPCTUICCKUC 3HAHUS IS PCIICHUA ITPAKTHUYCCKUX 3a1a4.
Coz[epxcaHHe HC3HAKOMBIX TCPMHWHOB, BCTPCTUBIINXCA B IIPOLIECCC OCBOCHUA
y‘-IC6HOI‘O MaTtcpualia, MOKHO BbIICHUTD IIPpU ITOMOIIH cnpaBquoﬁ JIUTCPATYPhI
WJIN Y IIPCrioaaBaTeCIisd. Cne/:[yeT YCTKO 3HAThb OIPCACIICHUA, IIPUHIUIIBLI, JJOIIOJIHATD

KQKJIbI TEOPETUYECKUM BOIIPOC COOTBETCTBYIOIIMMH IIPUMEPAMMU.

HOI[FOTOBKa K HaﬁopaTOprlM 3aHATUAM

3agaHus Ha I0M K J1abopaTopHbIM 3aHATHAM Nel-9
[TpocMoTpeTs MaTepuasl JNEKIHUM, y4eOHHUKM M METOAMYECKOE IOCOOHe K

7a00paTOPHBIM 3aHATUAM, MPOIyMaTh MOPSIOK BBIMOJHEHUS IKCIIEPUMEHTA IO
nabopatopHOi paboTe U MOATOTOBUTHCS K COOECETOBAHUIO IO TEME JIa0OPATOPHOM

paboTHI.

PexoMeHIaluu M0 MOJIyYEHHMIO I0IIYCKA K JIa0OPATOPHOIl padore
1o pe3yiabTaTam codecenoBanus (YO-1)

CTylieHT IOIyCKaeTCsl K BBIMOJHEHUIO JJa00paTOpHOI pabOThl TOILKO MOCIIE
NOJIy4eHUs pa3penieHus (nomycka) npenogasarens. CoOecenqoBanue Beaercs 1o 4
KPUTEPUSIM.

1. Teopemuueckass uacms. CTyIEeHT JAOJDKEH 3HaTh, KakoW pasnen
TEOPETUUECKOW YacTH Kypca IEMOHCTPUPYETCS BBIMOTHAEMON J1abopaTopHOU
paboToli W Kakyl NPaKTHUECKYI0 IeJb TMpecieayeT aaHHas pabota. [lpwu
co0ecer0oBaHUU TpeOyeTcs:

-OTBETUTH Ha BOMPOCHI MO0 TEOPETUIECKON YaCcTH Kypca,

-HaMKCaTh CXEMbI PEaKIInH, JIXKAIIeH B OCHOBE PadOTHI,

-yKa3aTh YCJOBHS, CIIOCOOCTBYIOIIME MaKCHUMAaJbHOMY BBIXOAY LEJIEBOTO
MPOIYKTa,

-3HATh MPU3HAKH OKOHYAHUS PEAKIIUU.

2. HapucoBatb cxemy ycmarno6xku (eciu oHa umeemcs), Ha KOTOpPOU OyneT
POBOANUTHCA paboTa, M paccka3aTh O TPAMOTHOM HCIIOJIb30BAHUH BCEX JIEMEHTOB
YCTaHOBKH.

3. [TogpoOHO pacckazath 0 xo0e 8bINOAHEHUsL pabOMbL.

4. OTBETUTH HA BOIIPOCHI 110 MeXHUKe Oe30nacHoli pabomsl ¢ UCTIONb3yEMbIMU
BEIIECTBAMH.
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Boinosinenue j1abopaTopHoii padoThl.

Kaxnas mabopatopHast paboTa mpuBs3aHa K OMpPEEICHHON TEOPETUYECKOM
yactu Kypca «OpraHudeckas XWMHUS» U [puU3BaHAa HA  MPAKTHKE
MPOJIEMOHCTPUPOBATh XUMHUYECKHE CBOMCTBA OPraHUYECKUX COCAMHEHHM 100

METO/IbI OUYHMCTKHU U UACHTU(PUKAIIMN COCTUHEHUH.

BrlmoniHeHHEe SKCIEpPUMEHTa COMPOBOXKIACTCS ONHMCAHMEM BCEX CTaaui
paboTHI B 1abopamoprom dcypuaie (omueme).

[lepen HayanoMm »HKCOEPUMEHTA B KypHAJ 3allMCHIBAIOT: J1aTy, HOMEp
nabopatopHoil paboThI, HA3BaHUE, 1IETb PAOOTHI.

[IpuBOAMTCS PUCYHOK YCTAHOBKH JJIsi CUHTE3a (€CIIM OHA UMEETCH ).

[Tocne 3TOro MpUCTYMAIOT K 8bINOJIHEHUIO peaKyuil, apaieTbHO GUKCUPYS B
XKYpHaJle BCE NPOUCXOJAIINE HU3MEHEHUS: TOMOT€HHOCTh PEAaKIMOHHOM CMECH,
OKpAacKy, 3amax " T.[., BCE TO, YTO MOKET MOKa3aTh, IPABUIbHO WUJIN HET NIPOTEKAET
peakuua. OnucaHue HE JOJDKHO KONMUPOBATh METOJIMKU IPOBEICHUS PEAKIUM.
3aBepiaercsa padoTa 6616000M.

JlaGopaTopHbIii KypHajd C ONHCAHHBIM OSKCIEPUMEHTOM  OILICHUBAET
IpernojiaBaresib Ha BCEX CTaauAX OJKcrnepuMeHTa. OOcCyXaaercs OIUCaHue
HKCIIEPUMEHTA U PE3yJIbTaThl pa0OTHI.

Kpurepuii onenku 1a60paTopHoii padoThI
Oyenusanue no020moeKu K 1a60pamopHuiM 3AHAMUAM U 3auuma pabomaol

IIPOBOJIUTCS 110 KPUTEPUSM:

¢ 3HAHUC HOMCHKIIATYPHI U KHaCCI/Iq}I/IKaHI/II/I OpTraHU4YCCKHX COGHHHGHHﬁ;

o IIPOYHBIE 3HAHUS TEOPETUYECKOM YacTH Kypca, K KOTOPOM NpHUBsA3aHA
BBHITIOJTHSIEMas JIabopaTopHas paboTa;
® IPaMOTHOE HAIlMCAaHUE BCEX YPAaBHEHUN PEAKLIUM;

® JIOJJHOTa U Ka4C€CTBO BBIIIOJIHCHHBIX SaﬂaHHﬁ;
L OTCYTCTBHUC (1)aKTI/ILICCKI/IX O]_HI/I6OK, CBJA3aHHBIX C IOHUMAaHHUEM TCEMBI.

IToaroroBka K MpOMesKyTOYHOM ATTECTAIUM MO JUCHMILIMHE: K 3a4YeTy
K arrecranum nomyckaroTcsi CTyAEHTHI,
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-TIOJTHOCTHIO BBITIOJIHUBIIIKE J1a00PATOPHBIM MPAKTUKYM U OTYUTABILIUECS T10
HeMy. [Ipy He BBIMOTHEHWH XOTS ObI OJHOW JA0OpPATOPHON PabOTHI CTYIEHT HE
IIOJIy4YaeT JOIMYCKa K 3a4erTy.

- KOTOpBIE CHCTEMAaTUYECKM B TEUYEHUE BCETO CEMECTpa NOCEeHlanu u
BBITIOJTHSUTH JTa00paToOpHBIC PaObOTHI, MOKA3aB MPU 3TOM YBEPEHHBIC 3HAHUS.

HenocpencrBeHHnass MOArOTOBKAa K  aTTECTAllMM  OCYIIECTBIISIETCSA IO
BOIIPOCaM, TPEJCTaBICHHBIM B pabodeil ydeOHOW mporpaMme U BOIPOCAM,

PCKOMCHAOBAHHBIM AJIsI CAMOCTOATCIIBHOI'O N3YYUCHUS.

IIo AUCHUITIIMHC TaKXKC BO3MOKCH pCﬁTHHF-KOHTPOHB.

3ajaHue HA A0M Jisl MOATOTOBKH K TECTOBOMY KOHTPOJIIO

[IpocMoTpeTh MaTepuan JEKIuH, YYCOHHUKH W METOJIMYECKOe MOoCcoOue K
MPAKTUYECKUM 3aHATUSM U MTOATOTOBUTHCS K COOECEOBAHUIO MO BCEH Mporpamme
JACHUTIINHBI.

VI. ®OHJ OLHEHOYHBIX CPEJACTB

Koa u ¢popmyuposka
Jrtanbl GopMHPOBAHMA KOMIIETEHIMHU

KOMIETeHIUH
TTOHATHS, TEPMUHBI OPraHMYECKOH XHMHH,
OIIK-2 Criocoben IPUHIIAIIBI KJIACCH(UKAIINH, H30MEPHIO;
HPOBOAUTD € HOMEHKJIATYPY MOHO- ¥ TIOJTU()YHKITMOHATEHBIX
cobmoeH1EeM HOPM COEIMHEHUM Pa3IMYHOro THIA. XUMHUUECKUE
TCXHUKHAU 3HaeT v o
CBOICTBA YIIIEBOJOPOIOB, KHCIOPOIHBIX COSINHEHHIA
0€30ITaCHOCTH .
5 ¥ a30TCOJIEPKAIIUX U TIPUPOIHBIX COETMHEHHH.
XUMHUYCCKUN
OKCTIEPUMEHT,
BKJTIOYAs CHHTE3,
aHAJII3, U3yHCHHIC UnenTuduuupoBarh U KiaccuGuuupoBarh
CTPYKTYPHI H CBOHCTB y
PYKTYP OpraHUYecKUe COETMHEHHS MO0 UX XUMHYECKON
BEIIIECTB U Vmeer Dopyyre,
MaTepHaoB,

HCCICI0BAHUC
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CIIUPTOB

Tema 2. Ctpoenue u
cBO¥icTBa (peHOTIOB
Tema 3. Ctpoenue u
CBOMCTBA aJIbJETHJIOB 1
KETOHOB.

Tema 5. Ctpoenue u
XMMHUYECKHE CBOMCTBA
KapOOHOBBIX KUCIIOT
Tema 6. Ctpoenue u
CBOICTBA yIJIEBO/IOB.

PA3JIE] 5.

Baaneer:HaBBIKAMH
UICHTU(PHUKAIINN 1
OYHCTKU
OpraHUYEeCcKUX
COCIUHEHUM, BIIaIcET
MPOCTENIINMU
HaBbIKaAMH
MPOBENCHUS
JKCIIEPUMEHTA

CobecenoBanue

IIPOLECCOB C UX Haprsikamu I/IZ[eHTI/I(I)I/IKaI_[I/II/I U OYHCTKH
ydacTHeM OpraHUYECKUX COCIMHEHMM, BJIaIeeT IPOCTEUIIUMU
Buaneer | yappikamu npoeeHus SKCIIEPHMEHTA.
Konrponupyemsie OueHoYHBIE CPENICTBA - HANMEHOBAHHUE
3G / TEMEL Konp 1 aTansl popMupoBaHus
pasn KOMITETEHIIHI TeKyIHil KOHTPOITH TIPOMEKYTOUHAS
JCIUTUTHHBL aTTeCcTaIHs
PA3JIEJ 1. OIIK-2.1 Iposepka Craua 3adera, BOMPOCHI
Benenue. zomepns i 3HaeT: IOHATHS, FO”gOBHOCTI/I K Nel — 6
HOMECHKJIaTypa OIK-2.2 TEPMHUHBI Ha60paT];‘)legH
L. v o]~
Tema 1. U3omepus u OpraHU4YeCcKon Féa 6OTe =
obecenoBaHue
HOMCHKJIATypa XMMHH, H30MEPHIO, vO 1)]1
Tema 2. CtpoeHue u OIIK-2.3 ( .
® KJIacCU(UKALINIO, Vrorossiii
XMMHYECKHE CBOWCTBA HOMCHKIATY Y T .
ATKAHOB U o ) €CTOBBIi
MOHO- H
LMKJIOAJIKAHOB. KOHTpPOIIb
oMMy HKIMOHATbH
HenpenenbHble BIX COEJIMHEHU
YTIIEBOJOPO/IBI Pa3IMYHOTO THIIA.
Tema 1. Ctpoenue u XUMUICCKHE
CBOHCTBA aJIKCHOB P —
Tema 2. Ctpoenue u
. YTJI€BOJOPOOB,
CBOICTBA aJIKaJHEHOB
Tema 3. CTpoenue u KHCIOPOHBIX
CBOMCTBA aJKHHOB COCAMHCHUH 1
Tema 4. Ctpoenue u a30Tco/IeprKaluX U
CBOICTBA apE€HOB IIPUPOJHBIX
COEIMHEHUI.
PA3JIEJI 2.
Kucnoponnsie YMeeT: HienTH- CobecenoBanue
COEIMHEHUS
OIIK- 2.2 (uuposats i HUTorosbiit
Tema 1.I'mapokcui- . KaccHHIIPOBATH
cojepKalie 1 OIIK-2.3 np TecToBbIi
KapOOHWIIbHEIC OIIK-2.4 OpraHneCKue KOHTPOJIb
COCIIHEHUS COEIMHEHUS 110 UX
Tema 1. Ctpoenue u XUMHYECKON
XUMHYECKHE CBOWCTBA tdopmyue,

Cnaua 3aueTa, BOIIPOCHI
Ne24-29

C)Iaqa 3a4€Ta, BOIPOChHL
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AsoTcomepKaniye u OIIK-2.1 YO-1) Ne30-31

NPUPOJHBIE COCAMHCHIS | OQITK- 2.2 Utoroserii

Tema 1. Hutpocoen. . TecToBsIit

Pocoes OIIK-2.3

Tema 2. AMUHBIL. KOHTPOJIb

AMWHOKHCIIOTEI OIlK-2.4

Tema 4

I'erepouukisl. benku.
HyxnenHoBbIE KUCIIOTBI

Tema 2. CTpoeHue u Xum. Crnaga 3adeTa,BOIPOCHI
CBOWCTBA reTEPOLMKIIOB Ne30-31

Ormerka «BAUYTEHO»

CdopmupoBansl Mpo4yHbIE M TIyOOKHME 3HaHMS B 00JACTH XUMHHU
OpraHUYeCKUX COEAUHEHUM. YMEHHE OOBSICHSATH CYIIHOCTH SIBJICHHUM, ITPOIIECCOB,
JieJaTh BBIBOJBI U 00OOIIECHHUS, JaBaTh apryMEHTUPOBAHHBIE OTBETHI, IPUBOIUTH
npuMepbl. CrnocoOHOCTh UCIOIB30BaTh U Pa3BUBATh TEOPETUUECKHUE OCHOBBI
TPaJIUIIMOHHBIX pa3fenoB  OPraHMYEeCKOM  XMMMU  NOpPU  PEIICHUU
npodeCCUOHANIBHBIX 3aJlady. YBEpPEHHOE BIAJEHUE YMEHHUSIMU U HaBBIKAMU B
o0JlacTu SKCriepuMenTa. JIOrH4HOCTh M MOCIEeI0BATEIbHOCTh OTBETA.

OrMmetka «<HE 3AYTEHO»

dparMeHTapHbIE MPEJCTABICHUS B O00JACTH OPraHUYECKUX COCIUHEHUHU.
Heymenue OOBICHATH CYIIHOCTHh SIBIGHWH, IPOIIECCOB, J€JaTh BBIBOABI U
00001IeHNsI, J1aBaThb AapPTryMEHTHUPOBAHHBIE OTBETHI, MPUBOAUTH IPUMEPHI.
HechopmupoBanbl 3HaHUS 1 HABBIKK B M3y4aeMoii obnactu. HeyMmeHnue mpuMeHUTh
MMEIOIINECS 3HAHUS HA PAKTHUKE.

IIpuMmepHbIi nepedyeHsb oueHOYHBIX cpeacts (0OC)
|. YerHblid onpoc

1. CobecenoBanue (YO-1) (CpenctBo KOHTPOJISL, OpraHU30BaHHOE KaK CreI[uaIbHast
Oecema mperogaBaTeNsi ¢ OOyYarOMMMCS Ha TEMBI, CBS3aHHBIC C HW3y4acMOM
JVCHUIUIMHOM, U PACCUYMTAHHOE Ha BhISICHEHHUE 00beMa 3HAHUN 00yYaroIerocs mno
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OTIPEJICTICHHOMY pa3zieny, TeMe, nmpobiemMe u T.11.) - Bompockl o TemMam/pasenam
JTVCHUTINHBI.

3. 3auer (CpencTBo NpoMexyTOYHOro KOHTPOJIs ) — Borpocs! k 3auery.

Bomnpocsl aJ1s1 cofeceqoBaHus K JadopaTopHbiM padoram Ne 1-9

JlaGoparopHnasi pabora Ne 1. Texnuka 6e3onacHoctu. Ileperonka.
OmnpenesieHue noKa3aTeJisl NpeJJOMJIeHUs MOJTy4YeHHbIX Gpakuuii (4 yaca)
Ilenv padomel: TO3HAKOMUTD CTYJIEHTOB C IIPABHJIaMU pabOThI B XUMUYECKON
J1abopaTtopuu, MeEpaMu IPEJOCTOPOKHOCTH MPU pabOTe ¢ arpeCCUBHBIMU
BEILECTBAMHM, CPEACTBAMU IIPOTUBOIIOKAPHON 0€30MacCHOCTH, TpaBUIaMHu
oopmiieHus 1abopaTopHOro otdera. I[IpoBecTH MpPoOCTyrO NEPErOHKY CMECH
KUAKOCTEN pu aTMOc(hepHOM JiaBiieHUd. it uIeHTU(PUKAIUY KUAKUAX BEIIECTB

H IIPOBCPKU UX YHUCTOTLI ITIPOBCCTU OIIPCACIICHUC ITOKA3aTCII ITPCIIOMIICHM .

1. Yro Takoe neperonka? Kakue BUbl IEPETOHKU BaM U3BECTHBI?
OxapaktepusyiTe ux.
JIns Kakux 1esnel uCroiab3yrT NEPETOHKY?

Koraa npocras neperonka s¢ppextuBHa?

2
3
4, Jlns dero ucnosb3yroT aediaermarop?
5. Yto Takoe apoOHas meperonka?

6. Uto BbI 3HaeTe 0 peKTHU(pUKAIUNU?

7. Kaxue cMecu Ha3bIBaIOT a3€0OTPOITHBIMU?

8. Kak naentuduuupyoT xxuakue Beuiectna’?

9. B kakux ciayuasx UCHOJIb3YeTCs MEPEroHKa B Bakyyme?

10.YTto0 BBI 3HAETE O MEPETOHKE C BOJSHBIM MTApOM.
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JlaGopaTopHnasi pabora Ne 2. [lepexkpucra/uin3anusi HEU3BECTHOTO BElECTBA

U oIpeJesieHHe TeMIlepaTyphbl IJ1aBJjieHus (4 yaca)

lle.flb pa60mbt: OCBOUTBb MCTO OYUCTKH TBCPAbIX OPTraHUICCKUX BCIICCTB

MCTOAOM IICPCKPUCTAIIIN3AITUU. HayIII/ITLCSI OIIPCACIIATE TCMIICPATYPY ILJIaBJICHUA

OpPraHNYCCKHUX BCIICCTB. I/II[CHTI/I(l)I/II_[I/IPOBaTB HCU3BCCTHOC BCIICCTBO I1I0

TCMIICPATYPC ILIABJICHUAA.

1.

Ha yem 0cHOBaH MeTO] MEPEKPUCTALTH3AUH (KPUCTAIUIN3AINH) 3
pacTBOpOB?

VYcnex KpucTalan3aluy 3aBUCUT OT IPAaBUIIBHOTO BBIOOpA pacTBOPUTEISL.
Kakue tpeOoBaHus NPEABSBISAIOT K PACTBOPUTEIIO?

Ecnu He yaacTcst nogo0paTh pacTBOPUTEND, TO ....7

Kak skcriepuMeHTanbHO MPOBOAAT KPUCTAIUIM3ALNIO?

Ecnu npu oxna)k1eHUH BEIIECTBO HE BBIAEISIETCS U3 PACTBOPA, TO KaKue
CJIElyEeT IPUMEHHUTH Ollepanuu’?

BOABIMIMHCTBO KUIKOCTEN XapaKTEPU3YIOTCS CKIIOHHOCTBIO K IEPETPEBY U

IMO9TOMY OHM KHUIIAT C CUJIbHBIMHA TOJYKaMHU. Kax n36exatpb 3Toro?

. Y10 Takoe KUIIATUIIbHUKN?

Hoquy HCJIb3A BHOCUTDL KUITATHIIBHUKH B TOPAYYIO )KI/II[KOCTB?

Kak M0kHO n30aBUTHCS OT OKPAIICHHBIX MPUMECEii?

10.YucToTy MOMyYeHHOTO MPOAYKTa YCTAaHABIMBAIOT 0 €0 TEMIIEpaType

IUTaBJIEHUSA. A KaK IIOCTYyNalOT, €CJIM OHA HEM3BECTHA?

11.Kak roToBsIT BEIIECTBO JJIS ONPEACICHUS TEMIIEPATyPhl TUTaBICHUS?

12.Yem onpenensercs CBOMCTBO BEIIECTBA IJIABUTHCS IPU CTPOTO

ONPEAECICHHON TeMIIepaType?

13.0OmnummTe nporeaypy OnpeaesieHus TeMIepaTyphl tiasinenus. Kakue

CTaauu IJIaBJICHUSA ITPHU OTOM OTMEYaroT?

14.Pacmmpenue TeMIepaTypHOro HHTEpBAJIa IJIABJIICHUS! CBUIETEIILCTBYET O

.7

15. Yro Takoe cmenianHas npooda?
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16. Kakue npuOopbl UCHOIB3YIOT JIsl ONPEEICHUS TEMIIEPATYPhI

IJTABJICHUS?

JlaGopaTopHasi padora Ne 3. YruieBoaopoabl, ux cBoiicrea. CniupThl U

(penosnbI (4 yaca)

lleﬂb paﬁombt: IMOBTOPUTH KAYCCTBCHHBIC PCAKIIUU PA3JIMIHBIX KJIACCOB

YIJIEBOJIOPOIOB. BBINMOIHKUTE 3a/1auy 110 HACHTU(UKAIIUHA YTICBOAOPOIOB.

OnpenenuTp KJIacc HEU3BECTHOrO YIJIEBOIOPOAa. PaccMOTpeTh XuMuyeckue

CBOICTBa CIIUPTOB U (PEHOJIOB.

1.

Kaxkue knaccel yrieBogopooB cyiiecTByoT? IlpuBenure oomime
(dhopMyJibl pa3HBIX KJIACCOB YTJIEBOAOPOIOB.

[TomyuuTe ajKkaHbl: BOCCTAHOBJIEHUEM HENPEACIbHBIX COCAUHEHUN, U3
rajoreH3aMeIIeHHBIX YIJIEBOIOPOIOB, peakunel Bropia, u3 HaTpueBbIX
coJieil KapOOHOBBIX COJIEH.

PaccMoTpute XMMHUYECKHME CBOMCTBA AJIKAHOB: PEAKIUMU 3aMELICHUS
(ramoreHUpoOBaHUE, HUTPOBAHHE, CYJIb(POXIOPUPOBAHUE), OKUCIICHUE,
M30MEpU3aLHs, TUPOJIU3 U KPEKUHT.

Mexanusm peakuyu pauKaJIbHOTO 3aMEIICHUS.

Kak ankaHbl BO3HUKAIOT B OKpY»Katolen cpene?

KakuM BO371€iiCTBUSAM MOJIBEPTAIOTCS aJKaHbI B OKpY>Karolen cpeae?
HazoBuTe Tpu 1yTH OKUCIICHUS aJIKaHOB B OKPYXKAIOLIEN CpeIe.

Kakoe Bo3/eiicTBHE OKA3bIBAIOT aJIKaHbl HAa YeJIOoBeKa?

AJIKEHBI, CIOCOOBI TOJYUYEHHUS: peakius ACTHAPOrajoreHUupOBaHMUS,

JIETUIpaTaluu, JerajJoreHUPOBAHMS.

10. XumMuyeckue  CBOMCTBA  QJIKEHOB:  PEAKIMU  MPUCOSTUHEHUS

(rajoreHupoBaHuUE, TUAPOTATIOT€HUPOBAHUE, TUAPATALINS ), OKUCIICHUS B
pPa3IMYHBIX  YCJIOBMAX, IONMMEpU3aluMu. MeXaHu3M  peakuuu
AIIEKTPOPUIBHOTO MPUCOEAUHEHHs. PaaukanbHble peakluu ajJKeHOB.

[lepexucnbiit a3p ekt Kapama. Peakiiuu nonmMepusanuu alkeHOB.
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11.Ankens! B ipupoje. Bo3aeiicTBue Ha yenoBeka.

12.Knaccuduxarus nueHos. [logyyeHne conpssKeHHBIX TUEHOB

13. Xumuueckue CBOMCTBA COIIPSKEHHBIX JIVCHOB: peaxkuuu
IIPUCOEINHEHNS, OKUCIEHUS, IOJIMMEPU3ALNH, TUEHOBOTO CUHTE3A.

14.ITonmyyenne  ankWHOB: U3  QJIKEHOB,  JUTAJIOT€H3aMENIEHHBIX
yriesogopoaos. Ilomyuyenue anerunena.

15.Xumuueckue  CBOMCTBA  QJKMHOB:  pPEAKIMM  MPUCOCIUHEHUS,
3aMEILECHUS], OKACIICHUS.

16. ANKHUHBI U UX BO3/IEHCTBUE HA YEIOBEKA.

17.Apensl. [IpuHIun apoMaTHYHOCTH XIOKKEIS.

18.Xumuueckue cBOICTBA apEHOB: PEaKLUU [0 apOMaTHUYECKOMY SIIIPY;
peakiuu OOKOBBIX LIETIEH (raJIOrTeHUPOBAHNE, HUTPOBAHHUE,
OKHCJIEHHUE); OPUEHTAHTHI | U 2 poja, mpaBujia OpUEHTALINH,
COIJIacCOBaHHAs M HECOTJIaCOBAHHAs OopueHTalus. Peakiuu
PUCOETMHEHUS.

19. Apensl B okpyskarotien cpese. Bo3aeiicTBue Ha yenoBeka.

20.CroupTsl u deHombl. O01Ias XapakTepuCcTUKa CBONCTB.

21. XuMHUeCKHe CBOMCTBA CTUPTOB U (DEHOJIOB.

22. BosznaeiicTBre ciupToB U ()EHOJIOB HA YEJIOBEKA.

JlaGopaTopnasi padora Ne 4. Kuciopoanble coeqMHeHusi. AJIbAeruabl,

KETOHbI, KAPOOHOBbIE KUCJIO0ThI(4 yaca)

Ienv pabomot. PaccMoTpeTh BayKHEHIIE CBONCTBA ajIbJIETH/I0B, KETOHOB,

KapOOHOBBIX KUCJOT.

1. Tlonmyuenue kapOOHUIBHBIX COCTMHEHUI: U3 aJIKUHOB,

rajJJorcH3aMCIICHHBIX YIJICBOJIOPOAOB, CIIMPTOB.
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2.

9.

Peakiuu kapO6oHUNIbHBIX coeanHeHui. [IpucoequHeHe peareHToB TUMa
HX (unanoBoaopo, raJoreHoBOJIOPOI, BOJIA, CIIUPTHI, THOJIbI, PEAKTHUBBI
['punbspa), oOuias cxema peakiuu, KaTaaus.

[Ipucoenunenue pearentos tTuna HoX (aMMuak, nepBUYHbIE U
BTOPUYHBIE aMUHBI, TUAPA3UH, 3aMEIICHHBIE THIPA3UHBI,
TUAPOKCUTIAMUH), O0IIIasi cCXeMa PeaKIlvH.

OxkuclieHre U BOCCTaHOBJICHHE KapOOHMIBHBIX COeIMHEeHU M. Peakius
JTUCIIPONIOPIIMOHUPOBAHUS.

AJIbI0JbHO-KPOTOHOBAs KOHIeHcalus. ['aioreHnpoBanue.

[TonyuyeHnue KapOOHOBBIX KUCJIOT: PeaKUUU OKUCIEHUS, THIPOJIN3
TPUTAIOT€H3aMEUIEHHBIX YTIE€BOA0POI0B, THIPOJIN3 MPOU3BOIHBIX
KapOOHOBBIX KUCJIOT, PEaKIvs peakTUBOB [ pUHBSIPA C YIIIEKUCITIBIM
ra3oM.

XHUMHUYECKHE CBOMCTBA KUCIIOT: B3aUMOJAECHCTBUE C METAJUIAMU,
JNeKapOOKCUIMPOBAHUE, PEAKIIUU TAIOT€HUPOBAHNUS .

[Tonyuyenue cioxkHbIX 3(PUPOB, AHTUAPUJIOB, TATIOTEHAHTUAPHUIIOB, COJIEH,
aMUJI0B, HUTPWJIOB. JKUPHL.

HenpenenbHble KApOOHOBBIE KUCIOTHI.

10./IByXOCHOBHBIE KAPOOHOBBIE KUCIOTHI.

11. Xumuyeckre CBONCTBA M B3aMMHBIE TIEPEXO/IbI TIPOU3BOTHBIX

KapOOHOBBIX KUCJIOT.

12.TToctymeHue anpIerua0B B OKpYXKaroIIyto cpeay. Bo3aeiictBue

AJILJIETUIOB U KETOHOB HAa YEJIOBEKA.

JlaGopaTopHasi pabora Ne 5. AMUHBI. AMMHOKHCJI0TBI. bejkn (2 yaca)

Ilenv padomwr: 110BTOpUTH OCHOBHBIE PEAKIIMM AMHUHOB, aMUHOKHUCIIOT U

O€EJIKOB.
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1. IlomyuyeHne aMMHOB: U3 HUTPOCOECIUHEHUM, aTKUIMPOBAaHUEM aMMHUaKa, U3
IPOU3BOIHBIX KAPOOHOBBIX KUCIIOT, U3 a30TCOIEPKAIIMX TPOU3BOIHBIX
KapOOHUJIBHBIX COETMHEHUM.

2. CpaBHEHHE OCHOBHOCTH aMHHOB: a) IEPBUYHBIX, BTOPUUHBIX U TPETUUHBIX;
0) anmudaTuyecKkux U apOMaTUIECKUX.

3. XuMHYecKkue cBOMCTBa aMUHOB: 00pa30BaHUE COJIEH, peakuu C a30TUCTON

KHCJIOTOW, aJIKAJIMPOBAHNE, AlIUJIMPOBAHNE, PEAKIIMKA OKHUCIICHUS, PEaKIUN

10 ADOMATUYECKOMY SIPY.

[TomyyeHue u peakuu apoMaTUYECKUX aMUHOB.

CrpoeHrne aMMHOKHCIIOT. bUNOJIAPHBIN NOH.

[TonyyeHne aMUHOKHCIIOT.

N o g bk

XUMHYECKUE CBOMCTBA aMUHOKHCIIOT: PEaKUU 110 aMUHOTPYIIIE
(anmkunupoBaHue, alIIMPOBaHe, 00pa30BaHUE COJIEH, TMa30TUPOBAHMUE),
peakuuu no KapoOKCUIbHOU rpynne (00pa3oBaHUE COJEH, CI0KHBIX 3()UPOB
U IPYTUX MIPOU3BOIHBIX KUCIIOT), B3aUMOJICHCTBUE AMHUHOKHUCIIOT APYT C
npyrom (oOpaszoBaHue nenTHa0B). OTHOIIEHHE aMUHOKHUCIIOT K
HarpeBaHuIo.

8. IlpakTrueckoe nMpuMeHEHUE MENTUIOB 1 OEIKOB.

Kpurepuu oueHky 3HaHUH YMEHMH M HABBIKOB IIPU TEKYLIEH NPOBepKe

l. OueHkKa yCTHBIX OTBETOB:

Ouenka "Otianuno"

1. JlaH MOJIHBIN ¥ TPABWIbHBIA OTBET HA OCHOBE U3YUYECHHBIX TEOPHI.
2. Martepuas MOHST U U3y4YEH.
3. Marepuan M3JI0KEH B ONPEAECICHHON JIOTUYECKOU

IIOCJIEA0BATEIBLHOCTH, JINTEPATYPHBIM S3BIKOM.
4. TlpaBuUnbHO 3amMcaHbl OPMYIIbl BEIIECTB U CXEMBI PEAKIIUM.

5. OTBET CaMOCTOSATEIILHBIN.
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Ouenka "Xopomo"
1, 2, 3, 4 — ananoruudo orMeTke "O1inyHo".

5. Jlomymiensl  2-3  HECYIIECTBEHHBIC OIMMOKH, WCIPABJICHHBIE 10
TpeOOBaHMIO TIpernojaBaressi, HabOoganach '"MIEpPOXOBATOCTH" B H3JIO0KEHHUH
MaTepurana.

Ouenka "YaoBJIeTBOPUTEIbHO'"

1. Y4eOHbIli MaTepuana, B OCHOBHOM, HM3JIOKEH IOJHO, HO TMPH 3TOM
JONYIIEeHBI 1-2 CylllecTBEHHbIE OMMOKHY (HapuMep, HEYMEHUE TPUMEHSTh 3aKOHBI
U TEOPUU K OOBSICHEHUIO HOBBIX (DAKTOB).

2. OTBET HEMOJHBIM, XOTSA U COOTBETCTBYET TpeOyemMoil TiyOuHe,
MIOCTPOEH HECBS3HO.

Ouenka "HeynoBiieTBopuUTEJIbHO"

1. He3nanue uinm HenmoHMMaHue OoJbliel Wik Hanbojee CyleCTBeHHOM
4acTH y4eOHOro Marepuarna.

2. JlonmyieHsl CyUIECTBEHHbIE OIIMOKH, KOTOpPBIE HE HCHPABIISIOTCS
II0CJIE YTOYHSIOUIUX BOIPOCOB, MATEPUAI U3JI05KEH HECBA3HO.

Il. Ounenka nucbMeHHbIX padoT:
Kpurepuu Te xe. 3 011eHOK 3a KaKIbIii BONIPOC BBIBOJAUTCS CPEAHSSA UTOTOBAs
OIICHKA 32 MMMCbMEHHYIO padoTy.

I1l. Ouenka naGopaTopHoii pa6oThbI:
PaboTa cunTaercs BBHITTOJIHCHHOMW, €CITH CTYACHT

-[10Ka3aJjl IPOYHBIE 3HAHUS TEOPETUUECKON YaCTH Kypca, K KOTOPOH IpUBsI3aHa
BBITNOJIHsEMas 1abopaTopHas padoTa, 3HaHUE TEPMUHOIOTUN XUMHUHN OpPraHUYECKUX
COCIMHEHUH,

IIPOJIEMOHCTPUPOBAJ TPAMOTHBIE SKCIIEPUMEHTAIIBHBIE YMEHMUS;
MOKa3aJl OTCYTCTBHUE (DAKTUYECKUX OLIMOOK, CBA3AHHBIX C TOHUMAHUEM TEMBbI;
npaBUIbLHO 0(OPMUIT PE3YIbTaThl PAOOTHI;

IIOJIHOCTBIO BBIIIOJIHUII BCC 3aJdaHUA.
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JKCNpecc-KOHTPOJIbHbIE Pad0ThI

1. Homenknarypa MFOITAK nnst rerepornonnyHKIMOHATIBHBIX COSTUHEHHI.

2. [lonyuenue u cBOMCTBA MPENEIbHBIX YTIIEBOJOPOIOB.

3. [lonydenue u CBOMCTBA KUCIOPOICOACPKAINX COCTUHEHHM.

4. IToryyeHre U CBOMCTBA a30TCOJICPKAITUX COCTUHEHUM.

5. KOHTpOJII)HaH pa60Ta 10 TCMaM JII CaMOCTOATCIIBHOTO U3YUYCHHA.

6. torosast KOHTpoJIbHAs paboTa (B BUE TECTOBBIX 3a/IaHHI ).

IIpuMmepsI 3agaHui

JUISL IKCIIPecc-KOHTPOJILHBIX padoT

1

1. Ha3Batb COCIMHCHUA I10 CHUCTEMAaTHUYECKOM HOMCHKIJIATYPC:

0 OH
A HO
O GO

2. U300pa3uth cTpyKTypHYyI0 hopmyny 3,3-TUMETHII-4-

UKJIONEHTHUIOYTaHO-2.

2
1. Ha3BaTh coelMHEHUS [0 CUCTEMATUYECKOW HOMEHKJIATYype:
C(CgHs)3-CH2-CH=CH- COOH
CHs- CH2-CH(NH,)- CH(OH) —CCls
CH,=CH-C=C(C3H7)-C=C-CH,-C(0O)-CHjs

3. N300pa3uth cTpyKTypHYIO POpMYITy S-METUII-2 W30MPONMITEKCEH-2 —allb.
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3

CriocoObI IMOJIYYCHUA U CBOMCTBA aJIKCHOB U JUCHOB

4

N3 GeH3oma noay4uTh

Crioco0OblI TOTy4eHHUsI U CBOWCTBA aIKUHOB
Kak pa3znuunth >TWI(QEHUIKETOH U 2-(peHMIdTanon?

5

Cnoco0Obl MOJTy4eHUsl U CBOMCTBA aJKaHOB

N3 OeH307a NOJy4nuTh
OH

HO

6

CrocoObl OJTy4YeHHsI U CBOKMCTBA apEHOB
o

7

N3 GeH3omna noayduThb

CriocoObI IOJTyYeHUsI U CBOWCTBA CIIUPTOB
Hanucarts peakiiuio JMEHOBOTO CUHTE3A I XJIOPOIIPEHA U

TeTpauraHodTuieHa. K nmonydeHHoMy ajayKTy npubaBuTh OPOMHYIO BOAY.
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1.

CriocoObl OJTy4EeHHsI U CBOMCTBA aJIbJIETHIOB U KETOHOB (TOJILKO peakluu
IPUCOCTMHCHUS )

[TomyunTh 3THIANETAT W3 ATHICHA (APYTHX OPTaHUYECKUX COCTUHECHUN
HET).

9

CriocoObl OJTy4eHHsI U CBOWMCTBA (PEHOJIOB

W3 aneruneHa ¥ HEOPraHUYECKHX MPOJYKTOB CHUHTE3UPOBATh YKCYCHYIO
kucioty. Hamucars peakuuy B3aWMOJEWCTBUSL 3TOM KHUCIOTBHI CO
cieayromumMu coeauHenusimu:  a) MgO, 6) PCl;, B) Cl;

10

CriocoObl IOJTy4YEeHHs U CBOWCTBA AMUHOB

N3 Tonyona moiyduTh OEH3AJIBICTH]I, HANUCATh PEAKIUU
B3aMMOJICUCTBUS OCH3AIbJIETUA CO CIEIYIONMMU BEIIECTBAMMU :
a)MeTwiMaruuiopomus;  0) denunrunpasun; B) arieton/OH'.

11

CriocoObl OJTy4YeHHs U CBOMCTBA KAPOOHOBBIX KHCIIOT

Hanncatp peakiyio THEHOBOIO CHHTE3a I JUBUHUJIA U IIPONIEHOBOM
KHUCJIOTBIL. I10oydeHHBINA MPOYKT OKUCIUTh IEPMAHTAHATOM KaJlus B
HEUTPaJIBLHOM CpeJie.

12

CrocoObI TIOSTydeHHsI U CBOWCTBA COJICH TUa30HUS

N3 Oen3ona nomyunts HUTpoOeH3o (A). BoccranoButs (A) u asnis
IPOAYKTa BOCCTAHOBJICHUS HAMMKMCATh PEAKIUIO C XJIOPOBOJOPOIOM.
HazBars.




JIAJIbHEBOCTOYHbBII ®EJEPAJIbHBIN YHUBEPCUTET

Padouasi YueOHasi mporpaMmMa JTHCHHMILINHBI «XuMus» (Oprannyeckasi XuMus)

PazpaboTunku: WnenTnhUKanOHHBIH HOMED: KoHTposbHBIN 3K3eMIUISp HAXOAUTCS Ha JIucr 34 n3 38
Kanununa T.A.. YMK.19(109) 05.03.06 B1.B.11 kadepe OpraHuyecKO XHUMHUH

Bomnpocsl k 3auety
1. OcHoBHble nonoxenus teopur A.M. bytneposa. Buasl uzomepun.

2. Tlonstue o koHpopMaIMAX aKaHOB (Ha NMpuMepe 2,3-TMMETUI0yTaHa).
[Ipoexkunu Heromena.

3. Ilonsatue 06 onTHYECKON aKTUBHOCTU. ACUMMETPUUECKUI aTOM yIiiepo/ia.
[Ipoekuu ®umiepa. JHantuoMepsl. Paniemarsl. R, S-HOMeHKIaTypa.

4. Onrtuueckasi aKTUBHOCTb COCIMHEHUH C IBYMSI aCUMMETPUYECKUMU aTOMaMU
yraepoaa. Jlnacrepeomepsl. Meszodopma.

5. I'eomerpuueckast u3oMepHusi UKIOATKAHOB U aJKeHOB. L{uc,- TpaHc-u30MepHI.
Z E-HOMEHKIIaTypa JUIsl TETpa3aMeIleHHbIX aJIKEHOB.

6. B3aumHoe BrusiHEE aTOMOB B MoJieKyJie. THAYKTUBHBIN 1 ME30MEPHBIN
s dexTrl. [IpuBecTr mpumepsl.

7. Huxnoankansl. Knaccudukaius u TUIBI HAMIPSKEHUN B IUKIIOATKAHAX.
Oco0eHHOCTH CTpOoeHus HUKIoNpornana. «baHnaHoBbiey cBsi3U. CpaBHUTH
XUMHUYECKHE CBOMCTBA LUKIJIOMPONAHA U LUKJIOTEKCaHa.

8. Ctpoenue nukiorekcana. KonhopmamoHHbIA aHATIN3 MOHO- U
JIM3aMEILEHHBIX POU3BOJHBIX HUKIOTEKCaHa.

9. Aunkanbl. CTpoeHre. XMMHYECKHE CBOMCTBA. MeXaHU3M PaIuKAIILHOTO
3aMeIleHUs] B aJIkaHaX Ha MIpUMeEpPe peakiny OpOMUPOBaHUS METaHA.

10. Ankensl. Ctpoenue. MexaHu3M AIeKTPO(PHIEHOTO TPUCOCTUMHECHUS Ha
pUMeEpe peakivy rTuApoOpoOMHUpOBaHus TporeHa. CTepeoxumust
npucoenuHenrs. CoOBpeMEeHHOE TOJIKOBaHKE MpaBuiia MapKOBHUKOBA.

11. Ankensl. PagukanbHbple peakiiuu adKeHOB (MpUcoeIuHEeHE OpOMOBOIOPOIA
no Kapaiiry, ajutuinbHOe rajoreHupoBanue). MexaHnu3m peakiuu auliIbHOTO
raJIOreHUPOBAHUS.

12. JIuensl. Knaccuduxanus. [lomyuenne. Xumudeckue cBocTBa. Peakims
Junpca-Anpaepa ¢ ankeHaMu U aJTKWHAMMU.

13. Ankunsl. CTpoeHue. Peakiuu npucoeguHeHus U 3aMeICHHUS.
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14. ben3zoun u HeOEH30UAHBIE apoMaTHUECKHE coelnHeHus. Konuenuus
apomaTuuHOCTH. OOIIIKE PEICTABICHUA O MEXaHU3ME IEKTPOPUIBHOTO
3aMelleHNs. XUMHYECKHE CBOMCTBA TOMOJIOIOB O€H3071a.

15. ben3ou. BausHue 3amecTuresneil Ha CKOPOCTh U HAIIPaBJIEHNUE PEAKIINU
3amenienus. OpuenTtanTsl 1 u 2 pona. CoriiacoBaHHast U HECOTJIACOBaHHAS
opueHTanus. [Ipumepsr.

16. HykneoduiibHOE 3aMellleHre Yy HACBIILIEHHOTO aToMa yriepoja B
rajioreHajgkanax. Peaknuu Sy-Tuna, KHHETHKA U cTepeoXuMus. GakTopsl,
BIIMAIOLIME HA CKOPOCTh PEAKIUU.

17. Cnuptel. XumMuueckue cBoiicTBa. CpaBHUTh XUMUYECKHE CBOMCTBA
OJTHOATOMHBIX U MHOTOATOMHBIX CIIUPTOB.

18. ®enoubl kak OH-kucnoTel. BiusiHue 3aMecTuTens Ha KUCIOTHOCTD (DEHOJIOB.
Peakiuu (eHOJIOB 110 apOMaTUYECKOMY KOJIbILY.

19.CpaBuuts cBoiictBa 1BorHbIX cBsizeit C=C u C=0. O61uiue npeacTaBiIeHus o
MEXaHU3ME PEaKLMH MPUCOEAUHEHUS MO0 KapOOHWIBHOW TpyIIIIE.

20. Konnencaruu kapOOHMIBHBIX COCTUHEHHH: allbI0IbHO-KPOTOHOBAS
OcH30MHOBas. MexaHNU3Mbl 3THX PEaKIUi.

21. B3anMHbIe Iepexo bl TPOU3BOIHBIX KAPOOHOBBIX KHCIOT. OTHOCHUTEIbHAS
pEeaKLMOHHAsI CIIOCOOHOCTh UX B PEaKIUAX MPUCOECTUHEHUS 110 KapOOHMIbHOMN
rpynmne. O61ye npeacTaBlIeHus 0 MEXaHU3Me TPUCOEAMHEHUS-OTILETIIICHHSL.

22. Tlomyuenue MpOU3BOAHBIX KApOOHOBBIX KUCTOT. CroKHBIE 3(upHIL. JKHUpPHI.
CtpoeHue, poJib B OBITY U XKUBOU MPUPOJIE.

23. Kero-eHonbHas TayToMepus Ha ipumMepe 1,3-TukapOOHMIBHBIX COSTMHEHUN U
aleToykcycHoro a¢upa. @akTopsl, BIUSIONINE HA MOJ0KEHNE KETO-EHOJIBHOTO
PaBHOBECHS.

24. Yrnesoapl. KosmbuyaTo-1ienHasi TayToMepHsi MOHOCAXapuI0B Ha IpUMeEpe
100011 albIOTeKCO3bI, KpoMe TIII0K03bl. AHOMEpHI. [Ipoekiiun Xeyopca u

KoH(popmanmoHHsie GopmyJibl. SIBIEHUE MyTapOTalUu.
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25. O0ume npeacTaBieHus o nucaxapuaax. Jucaxapuabl BOCCTaHABIMBAIOIINE U
HEBOCCTAHABIIMBAKOIIME. XMMUYECKAE CBOMCTBA IUCAXapPUIOB.

26. AMHHBI KaK OpraHndeckue ocHoBaHus. CpaBHEHNE OCHOBHBIX CBOMCTB
anu@aTUYeCKUX U apoMaTUYeCKUX aMUHOB. BiiusiHue 3amectuTeneil B
apoOMaTUYECKOM SJIpE€ Ha OCHOBHOCTh AMUHOB.

27. BzaumopeiicTBuEe EPBUYHBIX, BTOPUYHBIX U TPETUYHBIX aTu(aTUYECKUX U
apOMaTUYECKUX aMUHOB C @30TUCTOM KUCIIOTOM.

28. AMHHOKHCIIOTBI, CTpoeHHE, aM(poTepHbIid xapakTep. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB.

29. O0mme mpeacTaBiIeHUs O COCTaBE U CTPOCHUH OeKOB. [[BeTHBIE peakin
OCJIKOB.

30. OO6ume npeacTaBieHUs: O COCTABE U CTPOCHUU HYKJIEUHOBBIX KHCIIOT.
CtpoeHure HyKJICO3UI0B U HYKJICOTUAO0B. [[puHIIUI KOMITIIEMEHTApHOCTH.

31. I'eteporukinyeckue apomaTuueckue coequuenus. [lonyyenue n xumMuueckue
CBOMCTBa uppoa, pypana u TuodeHa. [loHsaTre o mypuHOBBIX U
MUPUMHUINHOBBIX OCHOBAHHUSIX.

32. Ilupuaua. XuMuueckue cBoricTBa. N-OKUCh MUPHUINHA.

IIporpammHuoe odecnieuenue u MHTEepHET-pecypchl

1. BBenenue B opranuueckyro xumuio: ydebnoe mocooue / JI.I'. Kum, A.B.
Kypasnésa, T.B. Tropuna, E.A. Ponnonosa. - Uensiounck: U3n-so FOYpI'Y,
2009.- 164 c.
http://window.edu.ru/resource/472/77472

2. AbakymoBa H.A., beikoBa H.H. Opranunyeckas XuMus u OCHOBbI OMOXUMHUH.
Yacts 1: YuebHoe nocobdue. - Tam60B: U3narenscreo TT'TY, 2010. — 112 c.
http://window.edu.ru/resource/049/73049



http://window.edu.ru/resource/472/77472
http://window.edu.ru/resource/049/73049
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3. Yemepuc M.M., JIrokmosa H.B., Mo3ynenko JI.M. Oprannyeckass Xumusi.
Kypc nexuuit. Yacts 1. — bapnayn: U3a-so Antl'TY, 2003. — 169 c.

http://www.chem-astu.ru/chair/study/orgcheml/index.htm

4. Yemepuc M.M., Jlrokmosa H.B., Mo3ynenko JI.M. Opranndeckast Xumusl.
Kypc nexmuit. Yacts 2. — bapnayn: U3n-so Antl'TY, 2003. — 199 c.

http://www.chem-astu.ru/chair/study/orgchem2/index.htm

5. Uemepuc M.M., JIrokmosa H.B., Mo3ynenko JI.M. Oprannueckast XuMus.
Kypc nexmuit. Yacts 3. — bapuayn: Uzn-so Antl'TY, 2003. — 140 c.

http://www.chem-astu.ru/chair/study/orgchem3/index.htm

/. Yemepuc M.M., Konsmun B.B., Jltokmosa H.B., Mosynenko JI.M., beyiien
A.A. JlabopaTopHbli NPAKTUKYM IO OpPraHUYECKON XuMuu: YueOHOe
nocobwue. - bapuayn: Uzn-so Antl'TY, 2004. — 132 c.

http://www.chem-astu.ru/chair/study/orgchem-lab/index.shtml

Ilepeyenb pecypcoB HHMOPMANMOHHO-TEJIEKOMMYHUKANUOHHOM
cetu «MMHTEpHET»

http://e.lanbook.com/

http://www.studentlibrary.ru/

http://znanium.com/

http://www.nelbook.ru/

W e

[Taketr Microsoft Office, sxirouarormii B ceos Microsoft Word, Microsoft Excel,

Microsoft Access, Microsoft

VIl. MATEPHUAJILHO-TEXHUYECKOE OBECTIEYEHUE
T CTIUTLIAHBI

VYyebHble XxuMHUecKue Jiabopatopuu. XHMHUYECKas Mocylda U XUMHUYECKHe
PEaKTHUBBI JJIs1 BBIMOJHEHUS dKcnepuMenTa. O00opyoBaHUE: CYIIUIIbHBIE MKa(bI,
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BBITSKHBIE CHUCTEMBI, peppakTOMETp, NPUOOPHI [JIsl OINpeAesieHUs TeMIepaTyp

IUTaBJIEHUSL U Jpyroe o0oOpya0BaHUE.
Harnsgasie mocoOusi: (U3MKO-XMMHUYECKHWE CBOWCTBA HEOPTaHMYECKHX U

opranndeckux coeauHenuit. Tabnuma [I.1. Menneneesa. CripaBouHas 1ureparypa.

MCTOI[I/I‘-ICCKI/IC YKa3aHHA K BBIITOJIHCHHUIO J'Ia60paTOpHBIX pa60T.




