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1. OBIIAS XAPAKTEPHCTHKA PABOYEM NPOTPAMMBI YYEBHOM AU CITUILIAHBI
OI1.12 «<OPTAHHYECKASA XUMHA»

1.1. MecTo AHCUHIVIHHBI B CTPYKTYpe OCHOBHOH mpodeccHOHANbHOH 00pa3oBaTebHO#

NporpaMmmbi:

Vuebnas mucuuminHa OIL12 «OpraHumueckas XuMmus» sBIA€TCA OOSI3aTENBHON 4acThio
obmenpodeccHoHaNbHOro LHKJIA OCHOBHO#M 00pa3oBaTeNbHOM MporpaMMbl B crietiuanbHocTy 20.02.01
Dxonornyeckas 6e30nacHOCTb NPUPOAHBIX KOMILIEKCOB.

VueOHast ANUCUMIUIMHA HMMEET MPAKTHYECKYI0 HAMPABICHHOCTb, MEXIIPEIMETHbIE CBSI3H C

npodeccronanbbiM - Moxyaem MJIK  01.01

MOHHUTOPHHIA OKPY KaIOLIEH Cpebl.

Opranu3aiis ¥ TPOBEACHHE 3KOJIOTHMYECKOro

1.2. Ilesb H NJIAHHPYEMble Pe3yJIbTATHI 0CBOCHHS JHCIHMILJIMHbI:
OcHOBHBIE 3a7]a4l OPraHUYECKOW XUMHUH:
1.ITony4eHue BELLECTB C 3apaHee 3a/JaHHBIMU CBOHCTBAMHU.

2.W3sy4eHue peakLIMOHHON CTOCOOHOCTH BEINECTB B 3aBHCUMOCTHU OT UX CTPOEHHUSL.
3. A3yuyeHue 3KOTOKCUKAHTOB.

COCIVHEHUI B 3aBUCHUMOCTH OT CTPOEHMA
MOJIEKYJL,

OIPENENATh MO KAaueCTBEHHBIM PEaKLUsIM
OPraHM4EeCKME BEIIECTBA U  NPOBOIUTH
Ka4EeCTBEHHBIN M KOJMYECTBEHHbIH PacuéThl
COCTaBa BEILECTB,

pemars 33fa4d U yNPaKHEHUsT IO
TEeHETUYECKOM CBSI3M MEXAy KjlaccaMu
OpraHNYECKHUX COCONHEHMUIT,

IPUMEHATh O€30MacHble mpHEMBl MPH
paboTe € OpPraHM4YeCKHMMH pEaKTHBAMH W
XMMUYECKUMHU IpUbopamu;

IPOBOAUTL PEAKLUMU C OpPraHUYECKHMHU
BELIECTBAMH B 1a0OPAaTOPHBIX YCIOBHSIX;

IIPOBOAUTH XUMHYECKUI aHAJIN3
OpraHN4YecKUX BEIECTB M OLEHUBATh €ro
pe3yJIbTaThL.

Kon IIK, VMeHus 3HaHuA
OK
OK 01-07, COCTaBJATh M M300paXkaTb CTPYKTYpHbIC | BIMSHHUE CTPOCHHUS MOJIEKYJl Ha
10, NOJHBIE M COKpamleHHble  (OpMyJibl | XUMHUYIECKHE CBONCTBA OPTraHUYECKUX
IIK 1.1, 1.2, | oprann4eCcKUX BELIECTB U COCNUHCHMIA, BELIECTB;

2.1 ONNCHIBATH MEXaHU3M XUMUYECKHX | BJHMsHHE (PYHKUHOHANLHBIX IPyNI Ha
peakuui MOy YEeHUS OpPraHu4ecKuX | CBOMCTBA OPraHUYECKHX BEIIECTB,
COCIUHEHU], HU30MEPHIO KakK HUCTOYHHK

COCTaBJIATh Ka4yeCTBEHHbIC XHMHYECKHE | MHOrooOpasus OpraHU4eCKHX
peaklMy, XapaxkTepHble I OIpPENENICHUs | COCTUHEHMI,

Pa3IUYHBIX YIIIEBOAOPOAHBIX COCIUHECHMIA, 0COOE€HHOCTH CTPOCHUsI
IIPOTHO3UPOBATh CBOMCTBA OPraHMYECKUX | OpraHMYECKHX BELIECTB, uXx

MOJIEKYJIAPDHOE CTPOECHHE, BaJIEHTHOE
COCTOSIHHE aTOMa yTJiepoa,
0COOEHHOCTH CTPOEHHs
OpPraHHUYECKUX BEIIECTB, COAEP KALIMX
B COCTaB€ MOJIEKYJl aTOMbl Cepbl,
a30Ta, FaJIOT€HOB, METAJLJIOB,;
0COOEHHOCTH CTPOeHHS
OpraHHu4eCcKUX COeMHEeHU I c
60NbLIOI MOJIEKY JIIPHO MacCOi;
NPHPOMHBIE HMCTOYHHKH, CIOCOOBI
HOJlyu4€HHss M O0NacTH NPHUMEHEHUs
OpraHMYECKUX COEINHEHU],
TEOPETHYECKHE OCHOBBI
OpPraHU4ECKUX BELIECTB,
HOMEHKJIATYPY U KJIAaCCHU(PUKALIIO
OPraHUYECKUX COCTUHEHMUIA,

THIIBI CBs3el B MOJIEKY JIaX
OpPraHUYECKHX BELIECTB.

CTpOeHHS

Juunocmuoie pe3yiomamst npocpammsl éocnumanus: JIP 14
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2. CTPYKTYPA H COAEP)KAHWUE YYEFHOM JAUCOUILINHEI

2.1. O6nbem yueOHOMH AUCIHILIHHBI H BHABI Y4e0HO0ii padoThI

Bua yue6Ho#i paGoThI

O6bem yacos

O0bem 00pa3oBaTeIbHON NMPOrpaMMBbI

72

B TOM YHCJIC.

TeopeTuYeckoe oOyueHue

26

nabopaTopHbie paboThl (BCEro)

16

B TOM 4HCJI€ B HOpMe MpaKTHIECKOIH MOATOTOBKH

16

NPaKTHYECKUE 3aHATHS (BCETO)

30

B TOM 4ucIie B GopMe mpakTHIECKOIH MOATOTOBKH

30

KypcoBast pabora (IpoeKT) (ecau npedycmompeno Oist cneyuansrocmeii) (BCero)

B TOM 4HCJI€ B HOpMeE MPakTUIECKOH MOATOTOBKH

KOHTPOJIbHas pabora

CamocmosimenvHas paboma

Koncynemayuu

ITpomesxyTouHas arTectanus B GopMe TeKymero KOHTPOJIsi yCIeBaeMOCTH

2.2, TemaTn4ecKkuil NJ1aH H COAEPKAHHE YIeOHOMH AHCIHILTHHBI

Hawumenosanue
PasnenoB U TeM

ConepxaHue y4eOHOro MaTepuaa U pOpPMbI OPraHH3aLHH AEATENLHOCTH 00y YaIOmuXCst

O6BeMm
4acoB

OcpauBaeMm
ble
37EMEHTHI
KOMIICTEHT]
mif

Tema 1. Copepxanue yueGHOro MaTepuaia
DneMeHTHBbIIH
aHaNu3

0K 01-07,
10 TIK
1.1,12,2.1




6

OPraHUYECKHUX ITpaBuna 6e3omnacHoit paboThI C OPraHUYECKUMH BEILECTBAMH H JIAGOPAaTOPHBIM 000Dy ZIOBaHHEM.
BELIECTB IIpu3naku 1 0COOEHHOCTH OPTAaHWYECKUX BEIIECTB H HX COCTaB. 1/1
Tema 2. Coaepkanne yu4e0HOro MaTepHaJa 1
OG6mue Bompocs OCHOBHbIE MOJIOKEHHs] TEOPUH CTPOCHHUS OPraHWIecKHX coenuHennii A. M. Bytneposa. Xumuieckoe
TEOpHHU CTPOEHHE U CBOKMCTBA OpraHM4YeCKHX BemecTs. IIOHSTHA O rOMOJIOrHH U H30MEPUH OPraHHYEeCKHX
XHUMHYECKOTO coenuHeHHH. nsoMepuu. Criocobbl 0TOOpaskeHUs CTPOEHUs MOJIeKy Jibl ((popMyJibl, Momenu). CTpoeHue
CTpOEeHHs aToMa yriepona. JJIEKTpoHHOe 00Jiako U opbuTaib, s- 1 p-opouranu. 'nbpuan3aLusa aTOMHbIX
OPraHMYEeCKUX opburaneii. Paznuuneie THbl rubpuausaiyu u Gopma atoMHbix opburaneii. TuGpuaHeie opouTany;
COEIUHEHHIH B3aHMHOE OTTAJIKHBAHUE U PACIIOJIOKEHHE TMOPHAHBIX OpOHTaNIeH B MPOCTPAHCTBE B COOTBETCTBHH C
MHHHMYMOM 5Heprun. KoBanieHTHast XMMHY€eCKas CBA3b U ee Kiaccudukaiys no cnocody nepekphBaHust
opOuranneii (c- 1 T-CBsI3H). OK 01 - 07,
Ocob6eHHOCTH CTPOEHHs aTOMa YIJiepofia. JDJIEKTPOHHBIE U AIEKTPOHHO-rpaduueckue GopMyJibi aToma 10 TIK
yriepona B OCHOBHOM H BO30Y>KI€HHOM COCTOSIHUSAX. |'eoMeTpusi MOJIEKYJI BELIECTB, 0Opa30BaHHBIX 11,1221
aTOMaMH yTJIepoJia B Pa3jIMIHBIX COCTOSTHUAX THOPHIA3AIIHN.
@DyHKIMOHANBHBIE IPYMIIbI B OPraHuyeckux coeaunHenusix. Knaccudukaims opraHMueCKuxX BEIECTB MO
THIY (QYHKIIMOHANBHOM rPy NIkl 3aBHCHMOCTD CBOICTB BEIIECTB OT XUMHYECKOTO CTPOESHHS.
OCHOBHBIE ONOXKEHUs TEOPUH XMMHUYECKOTO CTPOSHHS XMMHYECKUX coeuHeHuit. Knaccudukauus
peareHToB: paguKalbl, HyKI1eopHWIbHBIE U 3JIeKTPOdHIbHBIE YaCTHLL. THNBI OPraHMYECKHX PEaKLMii.
IoHnsiTus 0 pagukanax, kapOkaTHOHAX, KapOaHMOHAX.
OcHOBHbIE MOJOKEHUS TEOPUH CTPOCHUSI OpraHndeckux coenuHennidi A. M. bytneposa. OcobeHHOCTH CTPOeHH
yriuepona. THNel OpraHMYECKUX peaKiuii 172
Tema 3. Conepxanue yueGHOro MaTepHaJa 4
IIpenenbHble ITonsitue 06 yraeogoponax. OcobeHHOCTH CTPOEHHS MPENEbHBIX YIIIEBOAOPONOB. AJIKAHBI KAK
YTJI€BOAOPOBI NPEACTABUTENN NPEAEIbHBIX YITIEBOAOPOIOB. DJIEKTPOHHOE M POCTPAHCTBEHHOE CTPOCHUE MOJIEKY JIbI
(anxaH®l, MeTaHa, XapakTep XMMH4YeCKUX cBA3eil. 'omonornueckuii psin 1 msomepus ankaHoB. CTpOeHHE YIIIePOIHOM OK 01— 07
IUKJIOAJIKAHBI) Lieny ankaHoB. HOMEHKkIaTypa aJIkaHOB M aJIKWJIbHBIX 3aMecTuTeneil. PUsnieckre CBOMCTBA aJIKaHOB. 10 TIK |

XuMHUeCKHe CBOMCTBA aJIKaHOB. FAJIOTEHUPOBAHKE, HUTPOBaHHE. MeXaHU3M peaKkLUy XJIOPUPOBAHUS
ankanoB. Peakuyu neruapupoBaHus, rOpeHusi, KaTAIUTHIECKOIO OKUCIICHUS anKaHOB. KpekuHr ajkaHoB,
IIpUMEHEHME B MpoMbILieHHOCTH. [Tnponus u koHBepcus MeTana, u3oMepu3anus ajkaHos. Obnacru
MPUMEHEHHS ¥ CITOCOOBI MOJTyYEHHUS aJIKaAHOB. .

IMuknoankansl. I'oMonoruyueckuii pAaa 1 HOMEHKJIATYpa HUKJIOAJKaHOB, ux obmas ¢popmyna. Uzomepus
IIMKJIOAJIKAHOB: MEKKJIACCOBasL, YIIIEPOIHOTO CKelieTa, reoMerpudeckast. IlonydyeHue u pusuyeckue cBoiicTea

1.1,12,2.1
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MUKJIOAJIKAHOB. XuMHudecKre CBOHCTBA HUKI0AJIKAaHOB. Peakmun MNPUCOCOANHCHUA U PAAUKAJIBHOI'O
3aMCIICHUA.

Anxkanbl. I{ukmoankaHsl.

2/4

TemMaTHKa NPAKTHYECKHUX 3AHATHH U JIA00PATOPHBIX PadoT

IIpaxTuueckoe 3ansiTue Ne 1.
Onucanne XapakTEPHBIX XUMUYECKIX CBONCTB YPABHEHHSIMH PEAKLIMIA.
(B popme npakTHUECKOI MOATOTOBKH HA 6a3e KaGuHeTa J1a6opaTopHHu)

2/6

Tema 4.
HenpenenpHbie
yTJIEBOIOPOIbI
(aJIKEHBI, AJIKUHBI,
AJTKaIUEHBI)

CoaepxxaHue y4e0HOro MaTepuaaa

I"omonorudeckuit psig u od1as GopmyJia akeHOB. DTUJIEH KaK MPENCTABUTEINb HEMPEAETbHBIX COSAUHEHHIT C
TPOMHOM CBA3BIO MEXIY aTOMaMHU YIJIEpoAa. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY JIbI
sTuieHa. M3oMepus 3STUIEHOBBIX YIIEBOXOPOAOB. MEKKIACCOBAs, YINIEPOIHOTO CKeJIeTa, MOJOKEeHUS KPaTHOMH
cBsA3H, reoMeTpudeckas. OCOOEHHOCTH HOMEHKJIATY Pbl STUJIEHOBBIX YIJIEBOIOPOAOB, HA3BaHHs Ba)KHEH LXK
panukanoB. Pusuueckue cBONCTBA ankeHOB. [IpuMeHeHne u ciocoObl MONyUeHNs aTKeHOB. X UMHYECKHE
CBOJCTBa aNKkeHOB. Peakiuu npucoeauHEeHNs, OKUCIeHus, nojuMepusauun. [IpaBuno MapkOBHHKOBA H €T0
3JIEKTpOHHOE 0O60cHOBaHMeE. IIOHATHE O BBICOKOMOJIEKYJISIPHBIX BELIECTBAX (MOJHMEPAX) Ha MPUMEpPE
nonusTHIeHa. IIpoMbIlIeHHbIe CIOCOOBI MOy YeHUs AIKEHOB. Peaklini AeruAPUPOBaHUS H KPEKHHTa
ankeHoB. JIabopaTopHble COCOOBI MOMYYEHHsT AJIKEHOB.

Anxanuensl IlonsTue n xnaccudukarms TUSHOBBIX YINIEBOAOPOAOB MO B3aAHMHOMY PACTMOJNIOKEHHIO KPATHBIX
cBsazeil B Mosekyte. OCOOEHHOCTH 3IEKTPOHHOrO M HPOCTPAHCTBEHHOTO CTPOESHHS COMPS)KEHHBIX THEHOB.
HomenxknaTypa IMEHOBBIX YrieBoOpOAOB. OCOOEHHOCTH XMMHYECKHX CBOMCTB COMPSDKEHHBIX THEHOB.
Peakuuu 1,4-npucoenunenus. Ilonumepusanus nueHoB. CrniocoOb! MOY4YEHHS TUEHOBBIX YIJIEBOJOPOIOB.
I'omonorudeckuit psa u obas GpopMyita ankMHOB. ALETHIIEH KaK MPEACTABUTENb HETPEAENbHBIX COSNUHEHHUI
C TPOHHOM CBSA3bI0 MEXIY aTOMAaMH yIiepoaa. JNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE aLIETHIICHA.
HomenxknaTypa alleTUIEHOBBIX YIIIeBOAOPOAOB. H30MepHsa: MEeXKJIaCcCOBAasl, YIIIEPOJHOTO CKEJIETa,
MOJIOXKEHHUS KPATHOM CBsA3U. Pu3nueckue cBoiicTBa aNkHHOB. [IpMeHeHne | criocoObI Oy YeHUs
aLIETUIIEHOBBIX YIJIEBOAOPOAOB. XMMUYECKHE CBOMCTBA ankHHOB. OCOOEHHOCTH peakimii NPHUCOSTUHEHHS 1O
TPOMHOM yriepoa-yrinepoaHoi cessu. Peakuus Kyueposa. IlpaBuno MapkoBHukoBa. OKHCIIEHHE AIIKHHOB.
Peakuys 3eIMHCKOrO.

HempenenbHele yriieBOIOPOIBI.

2/8

TeMaTHKA NPAKTHYECKHUX 3AHATHI H JA60PATOPHBIX paboT

OK 01-07,
10 TIK
1.1,12,2.1




IIpakTHueckoe 3ansaTe Ne 2.

CocraBnenue CTPyKTypHBIX (popMyJ1 M 3aKpeIUIeHHe 3HaAHHIT HOMEHKJIATYPbl H XHMHYECKHX CBOMCTB.
Cocrasnenue neno4ex, XMMHYE€CKHX NMPeBpallicHUi 1 ONIMCAaHKE Y PABHEHHI PeaKUMii B3aMMHOIO Mepexona
ANKAHOB, AJIKAJMECHOB, AJIKEHOB, AJIKHHOB.

2/10

IIpaxkTHueckoe 3anaTue Ne 3.
PemieHue pacy€THbIX 3ama4.
(B popme nNpakTHUECKOIi MOATOTOBKH HA §a3e KAOHHeTA JaGopaTopumn)

2/12

Tema S.
Apomaruueckue
yIJIEBOAOPOAbLI

CoaepxaHue y4e0HOro MATEPHAJIA

I'omonornaeckuii psan apeHoB. beH3on kak NnpeacTaBUTENb apeHOB. beHson, ero crpykrypHas ¢popmyna,
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOeHHE OeH30M1a. XUMHYECKHE CBOMCTBA OEH30Ma; peakiy 3aMEILEHHs

(MexaHU3M peakiMH 3JIeKTPOGHIBLHOTO 3aMEeIeHUs) U IPUCOEAMHEHH s, OKHUCIIEHHE OEH301a M €r0 FOMOJIOrOB.

OpuenTanusa npH 31eKTpodHIbHOM 3aMeLIEHHH B OEH30IbHOM siipe. 3aMECTHTENHM NIEPBOrO M BTOPOTO Poza,
opmo-, Mema-, napa opuentauus. HoMeHknaTypa 11 AH3aMelleHHbIX MPOU3BOAHBIX. ApOMaTHYECKHE
pagrKaIbL.

ChIpbeBble HCTOYHUKH H CIIOCOOBI MOJTy4eHHs ApOMaTH4YeCKHX Y IeBoaoponoB. Iony4eHne apoMaTHYECKHX
yTJIEBOOPOOB NPH KOKCOBAHNH KAMEHHOIO YISl H nepepaboTKe APYTUX YIiIeBOAOpoaoB. B3auMocssi3b
HpeesbHbIX, HEMPEeIeNbHBIX U apOMAaTHYECKUX YITIEBOAOPOnOB. MHOrosinepHbie apOMaTHIECKHE
YIJIEBOAOPOIbL, KIacCU(HKaLs, CTpOEeHNE, HOMEHKJIATypa, CBOWCTBA

I"omonoruyueckuil psig apeHoB.

2/14

TeMaTHKA NPAKTHYECKHUX 3AHATHH H J1a00PATOPHBIX padoT

IIpaxTuueckoe 3ausaTie Ne 4.
Onucanue ypaBHEHUAMH PeaKIUil MPUMEPOB OPUEHTALINH MIPU 3JIeKTPODUILHOM 3aMEILEHHH B OEH30bHOM
anpe.

2/16

ITpaxTuueckoe 3ausTue Ne 5.
CocTtaBiieHHe U peleHre HENOYeK XHMHUECKUX MPEBPaIleHHI.
(B hopMe NpaKTHUECKOI MOATOTOBKH HA 0a3e Ka0uHeTa Ja0opaTopuu)

2/18

OK 01-07,
10TIK
11,1221

Tema 6.
I'anorennpousson
HBIE
YIJIEBOAOPOIOB.

Coaep:kaHue Y4eOHOro MaTepuaa

I"anorenonpousBoanble yriesogoponos. Kinaccupukarms. M3omepus, palioHaibHas H COBPEMEHHas
HOMeHKJIaTypa. I1oydeHre HaChIleHHbIX, HEHACHIIIEHHBIX, ApOMAaTHYECKHX [aJIOT€HIIPOU3BONHBIX,
duznyecKkre U XUMIYeCKHe CBOMCTBA raloreHIIPON3BOAHBIX. Peakimu: ruaponusa, B3auMOAeCTBIS C
meTajiamy, oOMeHa rajoreHa. O0pa3zoBaHue HEIPEOEeNbHBIX YIJIEBOAOPOAOB U3 I'aJIOr€HIPON3BOIHBIX.

HYKJ'IGO(bI/IJ'IbHOG 3aMmelnenne. Peakiyonnas CIOCOOHOCTh TaJIOTEHOB B 3aBUCHUMOCTH OT CTPOCHUA PAOHUKAJIOB.

I"aloreHonmpON3BOAHBIE YIJIEBOJOPOIOB.

2/20

TemaTHKa NPAKTHYECKHUX 3AHSATHH U JIA00PATOPHBIX padoT

OK 01 - 07,
10 TIK
1.1,12,2.1




IIpaxTiaeckoe 3ansaTue No 6.

OnucaHue ypaBHEHHSIMH PEAKIIHiA [IEMOYEK MPEBPaIleHHs raJoreéHONPOU3BOAHbBIX. 3aKpeIIEHHe 3HAaHU
HOMEHKJIATyPhI raJIOr¢HOMPOU3BOHBIX.

(B popMe npaKTHYECKOI NOATOTOBKH HA 0a3e KaOuHeTa JabopaTopHu)

2/22

IIpaxtudeckoe 3anstue Ne 7.
Pemenne pac4eTHbIX 3a/1a4.
(B dpopme npakTHIECKOH MOATOTOBKH Ha 0a3e KabnHeTa JadopaTopuu)

2/24

Tema 7.
I'mppokcunbHbIe
COEIMHEHUSI.

Conepxanue y4e0HOro MaTepHaJia

Crpoenue u xaccudukarys CiupToB (10 YKCITy THAPOKCHIIBHBIX IPYIIIL, IO THITY Y IJIEBOJOPOLHOTO
paauKana, o THIy aTOMa yIJIepoa, CBI3aHHOTO C THIPOKCIUIBHOM IpymIIoii). DIEKTPOHHOE U
NPOCTPAHCTBEHHOE CTPOCHHE MMAPOKCHIIbHOMN Ipynibl. MexmonekyisipHast BOAOPOAHAs CBAA3b.
I'omonoruyeckuii psig MpeaeabHbIX OQHOATOMHBIX CUPTOB. Mi30Meprs 1 HOMEHKJIATypa (palloHaNbHAs U
MEXAyHapOAHAas1) CIIUPTOB, X obuias ¢popmyna. O6ure criocobs! mosydenus. Pu3nieckue CBOMCTBA.
XyMH4ecKkue CBOWCTBA CIIMPTOB. KHCJIOTHbIE, OCHOBHBIE; 00pa30BaHUE MPOCTHIX M CIOXHBIX 3()HpPOB,
IOeruApaTalys, peakiuy OKUCIEHNs, AeTHAPHUPOBaHUE.

Muoroaromsusie ciupTel. M30Mepusa 1 HOMEHKIIATy pa NPEOCTaBUTENEH ABYX- H TPEXaTOMHBIX CITHPTOB.
Oco0eHHOCTH XMMUYECKUX CBONCTB MHOIOaTOMHBIX CIIHPTOB, HX KaueCTBEHHOE oOHapyxkenue. OT/ienbHbIe
IPEACTABUTEINH, STIJICHIITUKOJIb, TIHLEPUH, HX CTPOSHHE, CBOMCTBA, CIIOCOOBI MOJyYeHHs, MPAKTHYECKOe
IpUMEHEHUE.

®eHOMBI. DJEKTPOHHOE U IMPOCTPAHCTBEHHOE cTpoeHue penona. Kiaccudukarys, nzomepus, HOMEHKIATypa,
JTabopaToOpHbIe 1 MPOMBILIIEHHbIE CIIOCOOBI MOTyueHus HeHoNoB. XuMHIeCKHe CBOMCTBa peHOMa Kak
(byHKIMA €r0 XUMHUECKOro CTpoeHus. B3anMHOe BIMsHKUE apOMaTHYECKOrO KOJNbLa U TUAPOKCHIbHON
rpymnmnsl. bpomupoanue ¢penona (kauecTBEeHHAs peaKkuysi), HUTpOBaHUe (MIMKPHUHOBAs KHCJIOTA, €€ CBOICTBA U
npumeHeHue). [IpocTeie 3¢uphl onpeneneHye, U30Mepys, HOMEHKJIATY pa, 0OIIHe CIIocoObI MOy YeHHs,
¢bu3nyeckyue U XMMHYECKUE CBOMCTBA, OTAEIbHBIE IPEICTABUTEIIM.

Ctpoenue u knaccuduxarys CoupToB. I'OMoorndeckuil psit NpeAebHBIX OTHOATOMHBIX CIIHPTOB

2/26

MHoroaToMHble criupThl OTAENbHbIE IPENCTABUTENN: STHIICHIJIUKOINb, INMHLIEPUH, HX CTPOEHHUE, CBOUCTBA.

®eHobl, XUMHUYECKHE CBOMCTBA QeHOIa Kak (yHKIIHS €r0 XUMHUIECKOTO CTPOESHHS.

2/28

TemaTHKa NPAKTHYECKUX 3AHATHIH H J1a00pPATOPHBIX padoT

Jlaboparopnas pabora Nel
HccnenoBanue GpU3NMUECKUX U XUMHUECKUX CBOMCTB OJHOATOMHBIX CIIUPTOB
(B popMe MPAKTHYECKOI MOATOTOBKH HA 0a3e Ka0HHeTA Ja0opaTOPHH)

2/30

Jlaboparopnas pabora Ne2

2/32

OK 01-07,
101IK
11,1221
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Hccnenosanue QU3NYECKUX M XUMUYECKUX CBOMCTB MHOIOATOMHBIX CITHPTOB.
B (popMe NpaKTHYECKOH NOATOTOBKH HA 0a3e KaOuHeTa JabopaTopHHu)

Jlaboparopnas pabGota Ne3

HccnenoBanue cBoiicTB (heHOOB. 2/34

(B popMe nMpaKTHYECKOii MOATOTOBKH HAa 0a3e KAOHHETA J1a00paTOpPHH)

IIpakTudeckoe 3anstue Ne 8.

OrnucaHue ypaBHEHHsIMU PEaKLMii LIENOYKHU NIPEBPAIIEHHI CIMPTOB, 3aKpeIICHHE 3HAHMI HOMEHKIATyPhl, 2/36

COCOOOB MOJyYEHHsI CIIUPTOB.

IIpaxtuyeckoe 3ansarue Ne 9.

Pemenne pacu€THbIX 3amay. 2/38

(B hopMe NPAKTHUYECKOH NOATOTOBKH HAa 0a3e KAGHHETA Ja0opaTOpHH)
Tema 8. Conepxanue yueGHOro MaTepHaJja 12
KapGouuneHbre I'omosnorudeckue psiapl albAeruaoB U KeToHoB. PyHKIMOHANBHAS rpynna, obmas GopMyna kapOOHIIBHBIX OK 01 - 07,
COCMHEHIA COenMHeHHUH. DIEKTPOHHOE CTPOeHHe KapOOHUNIBHOI rpy nmbl, €€ 0co0eHHOCTH. M30MepHs M HOMEHKJIATy pa 10TIK
(OKCOCOCTMHEHNS). | anpnernnOB 1 KETOHOB, PU3MHUECKHE CBOHCTBA KAPGOHHIIBHBIX COEIUHEHH. 1.1,12,2.1
AmbRerup! i XyMHUeCKUe CBONCTBA, PEAKIMU 3aMEIIEHHUS, PEAKLIMH MPUCOSTHHEHHS;, PEAKIIUM KOHAECHCAIMH: aJIbAOJILHO-
KETOHBL. KPOTOHOBAs KOHIEHCALIUS, PEaKUH TOJUMEPH3ALINHY albIErHI0B U KETOHOB, PEAKIIMH OKHCIICHHS aJIbJETHI0B

U KETOHOB; Ka4e€CTBEHHbIE peakLuy; peakuns Kanunappo, peakuust Tumenko. [TpuMeHeHHe U MOy YeHKe

KapOOHUIIBHBIX coenuHeHuH. [IpuMeHeHre albAer 0B U KETOHOB B OBITY U IPOMBILILIEHHOCTH. [Tonydyenue

KapOOHIIPHBIX COSIMHEHN OKICICHHUEM CIIMPTOB, MUApaTalliell aTKHHOB, OKHCICHHUEM YIIEBOIOPOJIOB.

AJpnervuapl U KETOHBIL. 2/40

TemMaTHKA NPAKTHYECKUX 3aHATHH U JIA00PATOPHBIX padoT

JIaGopartopnas paboTa Ned 2/42

HccnemoBaHue aabAeTUI0B

(B hopMe NMpaKTHUECKOIl MOATOTOBKH HA 0a3e Ka0uMHeTA 1a00paTOPHH)

JlaGoparopHnas pabota Ne5 2/a4

HccnenoBaHne KETOHOB.

IIpaktuueckoe 3anarue Ne 10. 2/46

CocTtaBjieHHe CTPYKTYPHBIX (OPMYJI aIbIETHIOB U KETOHOB, 3aKPEIUICHNE 3HAHHI HOMEHKJIATYPHI.

IIpaxTuyeckoe 3ausaTie Ne 11.

CocraBiieHHe ypaBHEHUN peaKLMii MPHUCOSTMHEHNS 1 3aMEIEHUS IJIs1 OKCOCOEAUHEHMM, aIbIOIbHOI 2/48

KOHJIEHCALIMH JIJIS JIbIETHIOB M KETOHOB.

ITpakTHyeckoe 3ausTre Ne 12, 2/50

10
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YcTaHOBIIEHHE CTPYKTYPHBIX (DOPMYJI aJIbAETHIOB M KETOHOB 10 MPOAYKTAaM PEaKILIHH.

Tema 9.
Kap6oHoBbie
KHCJIOTBI U MX
TIPOU3BOAHBIE.

Copepxkanue yueGHOro MaTepHaja

12

INpenenbHble OMHOOCHOBHBIE KapOOHOBBIE KUCIOTHL. PyHKIIOHANbHAsA IPyNa KapOOHOBBIX KHCJIOT.
DJIEKTPOHHOE M POCTPAHCTBEHHOE CTPOEHNE kKapOoKkcunbHOI rpynmbl. I'oMonoruyeckuii psa npeaerbHbIX
OIHOOCHOBHBIX KapOOHOBBIX KHCIIOT. Kiaccugukanus kapOOHOBBIX KHCIIOT, H30MEpPHs, HOMEHKJIATypa:
TPHUBHAJIbHAS, MEXKIYHApOIHAs, parioHaIbHas. Baxxnelimme npeacraBuTeNy KapOOHOBBIX KHCJIIOT:
MypaBbHHAs1, YKCyCHasl, TAJIbMUTHHOBAsA U CTEAPHHOBAS, aKpPWJIOBasi U METAKPUJIOBas, LaBejieBas; OeH30iHas
KUCJIOTBL. MeXXMOJIEKyIIpHBIE BOJOPOAHBIE CBS3H KapOOKCHIIbHBIX IPYI, HX BIMAHHE HAa (PU3HUECKHE
cpolicrBa. CriocoObI mosy4eHust KapOOHOBBIX KUCIJIOT: OKHACIIEHHE AJIKAHOB, aJIKEHOB, NEPBHYHBIX CIIHPTOB,
anbAernoB. XMMHUYECKHE CBOHCTBA KApOOHOBBIX KHCJIOT, CPABHEHHE CO CBOHCTBAMH HEOPraHHYECKHX
KucnoT. Jlucconuanys u cuiia KapOOHOBBIX KHCIIOT.

Anrunpunst kapOOHOBBIX KUCIIOT: CTPOEHHE, HOMEHKJIATYpa, MOJy4€HHEe, CBOHCTBA, MPUMEHEHHE.
HenpenenbHbie kapOOHOBBIE KHCIIOTHI: CTPOEHHE, HOMEHKJIATYpa, CBOHCTBA, B3aHMHOE BIIUSTHHE
KapOOKCHIIbHO# Ipy bl ¥ ABOMHOM CBsA3U. [|ByXOCHOBHBIE KAPOOHOBBIE KHCJIOTHI: CTPOCHHE,
rOMOJIOTMYECKUI psill, HOMEHKIaTypa. Pusnueckue U Xumudeckue cBoiicTsa. CioxxHbie 3¢upbl kKapOOHOBBIX

xucaoT. CTpoeHHe U HOMEHKJIATYpa CIOXKHBIX 3(QHUPOB, MEXKKIIACCOBAs H30MEPHA C KApOOHOBBIMH KHCIIOTAMH.

CniocoOs! mony4uenus cinoxHeix 3¢gupos. OcobeHHocTH peakuuu stepupukanun. OOpaTHMOCTb PEaKLH
sTepudukaiuy 1 GaKTopsl, BIUIIOLINE Ha CMelLlleHHe paBHOBecHs. ¥ OOpa3oBaHUe CIOKHBIX MOIHIPHPOB.
XuMHU4eCcKre CBOMCTBA U MPUMEHEHUE CIOXKHBIX 3(HUPOB.

XKupsr XKups! kak cioxHbie 3G upsl raunepuHa. KapOoHOBbIE KHCIOTBI, BXOAALIHE B COCTAB KHPOB.
3aBHUCUMOCTb KOHCUCTEHIIUH )KUPOB OT UX COCTaBa. XUMHYECKHE CBOHCTBA XKUPOB. THAPONIU3, OMBLICHHE,
rufpupoBanue. buonornyeckas poib KUPOB, UX UCIIOIb30BaHUE B OBITY U MPOMBIILIEHHOCTH.

Conu xapOoHOBBIX KHUCIOT. Mbuta. CriocoOB! IoTy4eHus Coleli: B3auMoneicTBIe KapOOHOBBIX KHUCJIOT ¢
METaJUlaMH, OCHOBHBIMH OKCHIaMH, OCHOBAHUSMHY, COJIIMI; I€JIOYHOM T'UIPOIN3 CIIOKHBIX 3(QUpPOB.
XUMU4ecKre CBOMCTBA COJiel KapOOHOBBIX KUCJIOT: THAPOJIN3, PEAKIMK HOHHOro oOMeHa. Mblia, CyL[HOCTD
Moromero aeiicteusa. CunreTnyeckue Morourue cpencrsa - CMC (neTepreHTsl), UX MPEUMYIIECTBA U
HEeOCTAaTKH.

Hpeneanble OOHOOCHOBHBIC Kap6OHOBbIe KHCJIOTHI.

2/52

AHrunpuns KapOOHOBBIX KHUCIIOT:

2/54

XKupsl XKupsl kak ciioxkHble 3QUPHI IHLepUHa. XUMHIECKUE CBOMCTBA KUPOB. Conu KapOOHOBBIX KHCIIOT.
Mbuia, CyIIHOCTb MOIOIIEro NEHCTBUS.

2/56

0K 01 - 07,
10 TIK
1.1,1.2,2.1

11
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TeMATHKA NPAKTHYECKHX 3AHATHHA H J1a00opaTOpHBIX padoT

JlaboparopHas pabora Ne6

HccnenoBaHue CBOMCTB OMHOOCHOBHBIX KapOOHOBBIX KHUCIIOT, CJIOXKHBIX 3(DHPOB. 2/58
(B hopMe NpaKTHYECKO MOATOTOBKH HA 0a3e KaOHHETA J1a00pATOPHH)
JlaboparopHas pabora Ne7
HccnenoBaHue CBOMCTB IBYXOCHOBHBIX KaPOOHOBBIX KHCJIOT. 2/60
(B hopMe NPAKTHUECKOI MOATOTOBKH HA 0a3e KaOHHETA JadopaTopuH)
IIpaxtuyeckoe 3anstue Ne 13.
CocraBlieHHE CTPYKTYPHBIX (POPMYJ OMHOOCHOBHBIX KapOOHOBBIX KHCIIOT H HX HpOoU3BOAHBIX. CocraBieHHe 2/62
U PEIIEHUE LENOYeK XUMHUECKUX MPEBPAIIEHHN.
Tema 10.
Copepxanue yueOHOro MmaTepuana 10
AzoTconepxariue
gggal:;:f{;zne Hurpocoenuuenus: QpyHKIMOHANbHAS TPy A, KIaccuduKaIms, HOMEeHKIaTypa. CTPOEHHE HUTPOTPY ML
(HﬂipocoenHHeHm TayTomerpus. IlonyueHne HUTPOCOENVHEHUN: peaKLUsd HUITPOBAHUS NPEAEIbHBIX U apOMAaTHIECKUX
, aMHHBI, yIJI€BOAOPOOB, YCIOBUS HUTPOBaHMUs. DU3nuecKkre U XUMUYECKHe CBOICTBA. BinsiHne HUTpOrpynnbl Ha
Ma30COeuHe s, | OCH30IbHOE AMPO.
6enkn). AmuHBI KiaccuuKalus, u3oMepusi, HoMeHkJatypa. [Togyuenue amuHoB. @u3n4ecKUe CBOICTBA. AMHHBI —
OpraHU4ecKue COeqUHeHNs. XIMUYeCKHe CBOUCTBA annudaTuieckux aMmuHOB. AHWIHH. Crioco6bl MOy YeHHs.
Peakuus H.H. 3ununa. @usuueckue cBoiictea. [IpumeHeHne. XuMuueCKue peakuu no GyHKLUHOHAIbHOM
rpymne 1 O€H30JIBHOMY KOJIbLY. ApOMaTHYeCKUE TUA30COeANHEHHS . OnpenesieHHe, HOMEHKIATypa, CTPOCHHE, OK 01 - 07,
peakLys AMa30TUPOBAHUAU YCIOBUS €€ npoBeneHus. Tayromerpus. XuMmudeckue cBoiicTsa. Peakuuu, 10 TIK
IPOTEKAIOIIYE C BEIAEIEHNEM a30Ta U Oe3 BbiaesieHus a30Ta. Peakuus azocoueTanus. 11,1221
benku. benku kxak mpupoaHsle nonuMepsl. Ileppryanas, BTOpUYHasl, TPETHUHAS U YETBEPTHYHAS CTPYKTY Pl
OenxoB. DubpuispHble u rao0yispHbie Oenku*. Xumuueckue CBOWCTBA OEJIKOB: TOpeHHe, NeHaTy paLus,
TUAPOJIN3, Ka4eCTBEHHBIE (IIBETHBIE) peakuuu. buonorndeckue pyHkuuu 6ekoB, UX 3HaYeHue. benku kak
KOMIIOHEHT ITULIY.
Hutpocoenunenus: ¢pyHKIMOHAIbHAS TPy A, KiaccuuKalys, HOMEHKIaTypa. TayroMeTpusi. AMHHBI
KJ1accupuKarys, H30MepUsi, HOMEHKIATy pa . XUMHYECKHUe CBOHCTBA 2/64
benxn. benku xak npupoansie nomumepsl. bronoruueckue GyHKIuN OEJIKOB, HX 3HAYEHHE 2/66
TeMaTHKA NPAKTHYECKHX 3aHATHH H 1a00pPATOPHBIX padoT
Jlaboparopnast pabora Ne8 | 2/68

12
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HccnenoBanue CBONCTB GENKOB.
(B opMe NMpaKTHYECKOH NOArOTOBKH HA 6a3e KabHHeTa Ja00paATOPHH)

[IpaxTuueckoe 3ausTue Ne 14.
3akpeneHue 3HaHNM HOMEHKJIATYPbl, CMIOCODOB MOJTy4EHHUsI H CBOICTB a30TCOAEPKAIMX OPraHHYECKHX

coenuHeHuii. COCTaBICHHE H peLIeHHE LENOYeK XMMHYECKUX MPEBPALIECHHI. 270
(B popMe npaxTHUECKOH NOArOTOBKH HA 0a3e KaOHHeTA JabopaTopHu)
IIpaxkTuueckoe 3ansaTue Ne 15. 272
I'eHeTnyecKasi CBA3b OPraHMIECKHX COSTMHCHHTH
Bcero 72
M3 Hux
AynuTopHbI€ 3aHATHSA 7
B TOM YHCJIE:
TEOpeTHYECKOE O0yUeHHE 26
nabopaTtopHbie paboThI 16
NMPAKTHYECKHUE 3aHATUA 30
MPaKTHYeCkasi MOATOTOBKA (BCEro) 46

KypcoBas pabora (npoekT)

KOHTPOJIbHAsA paboTa

camocrosaTebHas padbora

KOHCY JIbTallun

IIpomexxyTouHas aTTecTauus B Qopme TEKyLIe aTTecTaluu

13
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3. YCJIOBUA PEAJIMAIIMU TPOT'PAMMBI JUCITATLIINHBI

3.1. lna peasm3anHy NPOrpaMMbl AHCIHILIHHBI 10JIKHbI ObITh NPEeAYCMOTPEHbI CJIeAyIOmHe

cneuHanbHbIe noMemenns: Kabuner xumuu ocnaieHHbIit 000py AOBAaHHEM: NOCKA; Pa3HaTOYHBIN
MaTepHaJl, HArJSAHBIE MATEPUAIIBI MEXHUYECKUMU CPEOCMBAMU: . KOMIIbIOTEP, HHTEPAKTHBHAS JIOCKa,
MyJIFTUMEUiTHbIHA npoekTop. JlabopaTopus OpraHu4ecKoit XUMHH OCHALIIEHHbIE B COOTBETCTBHH C I1.
6.2.1 IlpumepHOil NporpamMmel 1O CREYUANLHOCHTU.

3.2 MudopmannonHoe obecneueHne o0yaeHus

OcHOBHbBIE HCTOYHHKH:

1.

2.

3.

10.

11.

12.

13.

I'pannGepr, 1. 1. Opranmueckas xumus - yaeonuk ans CI1IO / . U. I'panaGepr, H.JI. Ham. — 8¢ m3n. —
Mocksa : IOpaiir, 2017. — 608 c.

I'pann6Gepr, 1. U. Opranundeckas xuMust . mpakTageckue pabotol 1 cemunapckue 3anatusa / U. W. I'panabepr,
H .JI. Ham.— 6-¢ u3a. nepepa6. u qon - Mocksa : FOpaiit, 2016. — 349 c.

3ypabsan, C. 3. Opramnueckas xumusa / C.J. 3ypabsix, A. I1. Jly3sun.— Mocksa : [90OTAP-Meaua, 2016. — 384
c.

HBanos, B. I'. Opranmueckas xumus : kparkui kype: yueoHoe nocodue / B.I'. Msanos, O.H. I'esa. - Mocksa :
KVYPC, 2016. - 222 c.

Kamunckuii, B.A. Opranuueckas xumusa. B 2 9. Y. 2. VyeGnuk gna CI1O. — 2-¢ u3a. mepepad. u gom. —
Mocksa : IOpaiir, 2017. - 314 c.

Kamunckuii, B. A. Oprannueckas XuMusi: TECTOBBIC 3aJaHHUA, 33134, BONPOCH : yueOHoe nocobue mis CITO.
— 2-e u3a. nepepab. u gon. — Mocksa : FOpaiir, 2017. — 289 c.

Huxomckuii, A. b. Xumns : yueOnuk u npaxrukym ang CI1O / A. b. Hukonbckuii, . A. B. CyBopos— 2-¢ u3a.
nepepab. u aon. — Mocksa : IOpaiir, 2016. — 507 c.

Hosokmanopa, A. JI. Oprannueckas, OGuonormdeckas W (U3KOIOHAHAA XHMHS . MPAKTHKYM @ yd4cOHOE
nocobue qma CIIO / A. JI. Hopokmasosa. — 2 u3a., ucnp. u gon. — Mocksa : FOpaiirt, 2017. — 222 c. — ISBN
978-5-534-03708-1

Oranecan, J. T. Opranuueckas xumus . ydeOHOe mocoOue i MeAHKO-(papMaleBTHICCKHX KOJUIC/DKCH. -
PoctoB w/]l; ¢ ®enukc, 2016. — 428 c.

Opranmgeckas xumust. 3agagu U ynpaxseHus ;| yueO6Hoe nocobue mmi CITO / ots. pen. Cocnoekux, B. 4. -
Mocksa : FOpaiir, 2017. — 344 ¢. — ISBN 978-5-534-01619-2

Caenxo, O. E. Xumus qms komtemkeit: yaeOHHK A1 CTYACHTOB YUPEKACHHI CpeJHEro mpodeCCHOHAIBHOTO
obpasoBanusa — 5-¢ uza. — Pocros w/]l : dennke, 2014, -282 c.

Tynukun, E. M. Xumua. B 2 g Y. 2. Oprannueckas xumus : yaeOnuk amsa CITO. — 2-e u3a. — Mocksa :
IOpaitr, 2017. - 197 c.

Xaxanuna, T. M. Oprannueckas xumus : yuebHoe nocobue mis CITO u mpuknagsoro Oaxanaspuara / T. U
Xaxanuna, H. I'. Ocunenkosa. — Mocksa : FOpaiir, 2016. — 396 c. - ISBN 978-5-9916-6119-5

JONOJIHUTE/IbHbIE HCTOYHHKH:

14.
15.

16.

17.

18.

19.

20.
21.

22,

23.

Apremenxo, A. Y. Opranmieckas xumust: yueOHHK. — Mocksa : Bercmas mxomna, 2000. — 536 c.: un.

Boposnes, Y. B. Opranuueckas XxuMus : TepMHHBI U OCHOBHbIC peakuun. — Mocksa : BUHOM. JlaGoparopus
3”anwmi, 2013. - 359 ¢.

Iabpuensy, O.C. [IpakTukyM no obuieit, Heopranuveckoii u opranmdyeckoi xumun / O. C. I'abpuensu, U. T
Octpoymos, H. M Jlopodeera. — Mocksa : Axagemus, 2011. — 256 c.

3axaposa, T.H. Opranmieckas xumus | y4eOHHK Ui CTYJCHTOB YUPCIKACHUH CPEIHEr0 MPoheCCHOHATIBHOIO
obpazosanus / T. H. 3axaposa, H. A. TonoBresa— M.: Akamxemus, 2012, — 397 c.

Kum, A. A. Opranmueckas xumus . yueOHoe mnocobue. — Hosocubupck: CHOMpPCKOE YHHBEPCHTETCKOE
u3gaTeapcTBo, 2002, — 976 ¢.

Kypu, A. JI. 3agaun mo opranuueckoit xumuu ¢ pemeHuamu. — Mockea: BUHOM. JlaGoparopus 3nammii, 2013.
-352c¢.

PeytoB, O. A. Opranmdeckas xumus. B 4 1. — Mocksa : BUHOM. JlaGoparopus 3nanmii, 2012, - 345 c.

Cacuko, O.E. Xumusa ana xoamemxkedt : yueOHuk. — PocroB w/]] : ®denmkc, 2008. —282 c. -(Cpexmnee
mpodecCHOHATBEHOE 00pa3oBaHue).

Cemunkos, 0. [1. Beeaenue B xumuto nonmumepos ; yueOHoe mocodwue / 10. /1. Cemauxos, C. @. XKunsnos, C.
. 3aiites. — CI16.: M3zarenscrBo «Jlauey», 2012, — 224 ¢.

IMa6apos, H0. C. Opranumdeckas xumus ;. yuebHoe nocodue. — CI16.: Usmarenscreo «Jlamb», 2011. — 848 c.:
208
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHHA YUYEFHON JHCIHUILIAHBI

Pe3ynbTaThbl 00yueHust
(ocBoeHHbIE yMeHHS,
CBOEHHbIE 3HAHHSA)

Kpurepun ouenkn

PopMbl H METOALI KOHTPOJISI M OLIEHKH
pe3yJIbTATOB 00yUeHHs

Cocrasnsre ®

m3o0paxars | JleMOHCTpHUpOBaTh ymeHusa | Meroap! yCTHOr0 KOHTpOS:
CTPYKTYPHBIC TIOJIHBIE H | coctaBmate Hu  m3o0paxare | Onpoc-6ecena, auckyccua «Kpyrmsii ctom»,
COKpAIICHHBIC dopMynsl | cTpykTypHBIE ~ TONHBIE W | MeTOAbI MHCBMEHHOr0 KOHTPOJISL:
OPraHM4ECKAX  BCHIECTB M | COKPAICHHBIE dopmymel | CamocTosaTe IbHAA PabOTa, KOHTPOIBLHAS paboTa,
COCAMHCHHM. OPraHM4eCKHX BEWICCTB M | MPAaKTHYECKas paboTa, KOMIbIOTEPHOE
COCAMHCHHM. TECTUPOBAHHE.
®opMbI JAHHOTO METOAA:
HHIUBHAYyaJbHAsA, PPOHTANIBHAA, paboTa B
rpynnax (mapax), KOMOHHHPOBaHHAa.
Onpeaenars cBoiicTBa | JleMoHCTpHpOBaTH yMeHHA | MeToabI yCTHOr0 KOHTPOJIS:
OpPraHH4ECKHUX COCAHHCHHIA I | ONpPEACIATD csotictBa | Ompoc-6Geceaa, auckyccus «Kpyrisiii crom»,
BRIOOPa  METOJOB  CHHTE3a | OPraHMYCCKAX  COCAHHEHHI | yPOK HA OCHOBE MPOGIEMHO-
YTIEBOJOPOJOB IPH pa3paboTke | i BeIOOpa METOAOB CHHTE3a | HCCICAOBATEILCKHX TEXHOJIOIHI.
TEXHOJOTHIECKHUX MPOLIECCOB. | YIICBOAOPOAOB npu | MeToabI NHCbMEHHOr0 KOHTPOJIS:
OnucriBath MEXaHHu3M | paspaborke TexHonoruyeckux | CamocrosarenbHas pabora, KOHTpOJbHAS paboTa,
XUMHYE CKUX peakiHii | nporeccos. NPaKTHYECKasd paboTa, KOMIBIOTEPHOE
MOTYYSHUSL oprannueckux | Jlemoncrpuposars YMEHHS | TECTHPOBAHHE .
COCIUHCHUH. OIUCHIBATD MexaHu3M | MopMbI JAHHOTO METOAA:
XHMHYICCKHX peakiui | HHAMBHYyanbHad, ppoHTaNbHAd, paboTa B
MOy YCHHS OpraHH4YeCKHX | rpymmax (mapax), KOMOHHHPOBAaHHAs.
COEIVHCHMII.
CocraBisite KaueCTBeHHBIE | JleMoHCTpHpOBaTh ymenns | Meroabl yCTHOr0 KOHTPOJIS:
XHUMHUYCCKHC PEaKIMH, | COCTABIATH kadecTeeHHbe | Onpoc-6ecena, auckycensa «Kpyrimsii crom
XaPaKTCPHBIC A1 ONPEACTCHUS | XUMUUECKHE peakuun, | MeToabl NHCBMEHHOT0 KOHTPOJISK:
Pa3IUYHBIX  YIVIEBOJOPOAHBIX | XapaKTCPHBIC A | XMMHUYECKHE TECThI, XHMHYECKHE AUKTAHTHI,
COEAMHEHUI OIIPE ACTICHHS Pa3NHYHBIX | MHAMBHIYANbHBIC 3aAaHMS, CAMOCTOATEIbHAA
VIJICBOXOPOXHBIX pabora.
COCANHCHHH. ®opMbI AAHHOTO MeTOAA:
HHIUBHAYabHAL, GpOHTANBHAS, paboTa B
rpynnax (mapax).
IIporuo3uposars cpoticTBa | emoHcTpHpOBaTh yMmenusa | Meroabl yCTHOr0 KOHTPOJIsI:
OPTaHMYECKUX COCAWHCHHH B | MPOTHO3HPOBAThH csoiictBa | Ompoc-Gecena, guckyccus «Kpyrisiit cTom»

3aBUCHUMOCTH
MOJIEKYII.

OT  CTPOCHHS

OpPraHMYIECKHX COCAHHCHUIl B
3aBHCUMOCTH OT CTPOCHHSA
MOJEKYIL.

Meroap! NHCEMEHHOr0 KOHTP0JIs1:
XUMHYICCKHE TECTHI, XUMHYCCKHE JHUKTAHTHL,
HMHAMBHAAYAJIbHBIC 33JaHUS, CAMOCTOSTCIIEHAL
pabora.

PopMbI AAHHOI0 METOJA:

HHAMBUIYaJIbHAs, PpOoHTANBHASL, paboTa B
rpymmax (napax).

Pemars 3amady U yIpaKHEHUSL
[0 TCHETUYECKON CBA3U MEKIAY
Pa3IUIHEIMU KJaccamMu
OPTaHMYE CKUX COCAHMHCHUI.

HemoncTpuposathb YMEHHUS
pemmarp 334344 ¥ yIPaKHCHUS
IO TCHETHIECKOH CBA3H MEIKIY
Pa3IHYHBIMH K1acCaMH
OpPraHMICCKUX COCTUHCHUI.

Mertoan! YCTHOrO KOHTPOJIS:

Omnpoc-bOecena, auckyccus «Kpyrisiit ¢Tom

Mertoabl THCBMEHHOT0 KOHTPOJIS:
Omnpoc-Oecena, XUMHICCKHUE TECThI, XHMHUYECKHE
JUKTAHTHI, THAUBUAYANbHBIC 3a0aHHS,
caMocTosTenbHas paboTa, KOHTPOJbHAS
pabora.

PopMBbI AAHHOT0 METOJA:

HHIMBUIyalIbHAs, ppoHTaNbHAL, paboTa B
rpynmax (mapax).

TIOMOLIBKO
peakLmii

Ompegenars ¢
KQ9CCTBCHHBIX

HemoncTpupoBaTh
OIpEeNemiATh ¢

YMEHUSA
MIOMOIIBIO

MeToab! yCTHOr0 KOHTPOJIS:
Omnpoc-6ecena, auckyccus «Kpyrisiii cTom
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OpPraHHuvuCCKUue BCINICCTBA,
NMpPOBOAUTD KOJTMYCCTBCHHBIC
pacucThl COCTaBa BEILCCTB.

KadE€CTBEHHBIX peaxmmi
OpraHM4CCKHE BEIICCTBA,
MPOBOAUTh  KOMHYCCTBCHHBIC
pacdeTHI COCTaBa BEIIECTB.

MeToabl NHCHLMEHHOT0 KOHTPOJIN:
XHUMHYE€CKHE TECTH, XAMHYCCKHE JHKTAHTBL,
HUHIHBHAYAJILHEIC 33JaHAS, CAMOCTOATEIbHAL
pabota, kKoHTpOIBLHAN paboTa.

PopMbI JAHHOT0 METOAA:

HHIUBHAYyalbHAs, GPOHTAILHAL, paboTa B
rpynnax (napax).

[Mpumenarts Ge3omnacHbe
HPHEMBI paboTsr c
OpPraHuv4cCKUMH pPCaKTHBaMHU H
XMMHYECKUMH Mpubopamu.
IIpoBoauTe peakmun c
OpPraHuvicCKuMH BCLICCTBAMH B
Ja0OPaTOPHBIX YCIOBHSIX.

JemoncTpuposarsb YMECHHUA
TIPUMEHSTD Oc3omacHbIe
TPHEMBI paboTel c

OPraHUYCCKAMH PCAKTHBAMH H
XUMHUYCCKUMH MPUOOpamMHu.
JemoncTpuposars YMEHHS
MPOBOAUTH peaKkuuu c
OPraHUYECKHMH  BCINCCTBAMU
B Ta0OPaTOPHBIX YCIIOBHSX.

®opma JaHHOI0 METOAA:

HHIHBHAyalbHAA, paboTa B mapax

MeToabl NHCEMEHHOT0 KOHTPOJIN:
KoMmmbiorepHOE TECTHPOBaHHE, MPAKTHICCKAs
u naboparopHas paGoTs

BmusHue ctpoeHns Monekya Ha
XHUMHUYECKHE CBOMCTBA
OPTraHM4YECKUX BELICCTB.
Bmisguue (YHKIIMOHANTBHBIX
rpynn Ha CBOMCTBA
OPTaHHYECKHX BELICCTB

JemoncTpuposath 3HAHUA
BIMAHUS CTPOCHHA MOIEKYI
Ha XHMHYECKHE  CBOMCTBA
OPTaHMYECKHX BELIECTB,

BIMAHUA  (DYHKIHOHAIBHBIX
TPy Ha CBOMCTBa
OPraHHUYECKHX BEIIECTB

Meroan! YCTHOrO KOHTPOJISE:

Ompoc-6ecena, auckyccus «Kpyrasiii crom»
MeToanl NHCbMEHHOT 0 KOHTPOJISE:
XAMHYECKHE TECTBI, XHMHYECCKHE JHKTAHTBHI,
HHJIUBHAYAJIbHBIC 3aJaHHA, CaMOCTOATEIIbHAA
pabora, KOMIBIOTEPHOE TECTHPOBAHHE,
naboparopHas paboTa.

PopMbI JAHHOT 0 METOAA:

HHOMBHAYyanbHadt, ¢poHTambHAs, pabota B
rpynnax (napax), KOMOHHHPOBaHHAS.

HMzomepus  kxak  ucrouHuK | JleMOHCTpHpOBaTh 3HaHHA | MeToAbI YCTHOr0 KOHTPOIN:
MHOTOOOpa3HBIX OPTaHMYECKHX | M30MepHMH Kkak  HcTouHuka | Onpoc-Gecena, auckyccus «Kpyrimii cTom
BEIIECTB. MHOTOOOpa3HBIX MeToanl THCBMEHHOT0 KOHTPOJISE
OPraHMYICCKUX BCHICCTB. XUMHAYECCKAE TECTHI, XHMHYECKHE JHKTAHTHI,
HMHABHIYAIbHbIC 33JaHHA, CAMOCTOATEIbHAA
paboTa, KOMOBIOTEPHOE TECTHPOBAHHE.
DopMbI JAHHOTO METOJA:
HMHIHBHAYaNbHad, ppoHTANBHAA, paboTa B
rpynnax (napax), KOMOHHHPOBAHHA.
Ocobennoctr crpochus | JIeMOHCTpHPOBATH 3HaHuA | MeToAbl YCTHOr0 KOHTPOJIN:
OPraHM4YECKHUX BELIECTB, HX | OCOOCHHOCTCH ctpoenus | Onpoc-Oecena, auckyccus «Kpyrisiit crom»
MOJICKY JBIPHOC CTPOCHHE, | OpraHM4ecKuX BeIEcTB, WX | MeToAbl MHCbMEHHOr0 KOHTPOIs:
BAJICHTHOC COCTOSHHE aToMa | MOJICKYJBIPHOE cTpoeHHe, | XMMHYECKHE TECThI, XHMHUECKHE JTAKTAHTBI,

yriepoaa.

BAJICHTHOC COCTOAHHEC aToMa

HHIUBUAYAIBHBIC 3aJaHHA, CAMOCTOATCIILHAA

yIIEpOAa; THIIOB CBA3¢H B | paboTa, KOMIIBIOTEPHOE TECTHPOBAHHKC.
Tumsl cBf3ell B MOJNCKY/AX | MOJICKYJAX opraHu4eckux | ®opMbI JaHHOr0 MeTOAA:
OpPTaHUYCCKUX BEILECTB. BEIIECTB. HHIUBHAYaIbHAL, GpOHTANBbHAA, paboTa B

rpynnax (mapax), KOMOMHHUPOBAHHASL.

Ocobennoctn  crpoeHus  u | JlemoHcTpHpOBaTH 3HaHHA | MeToabl YCTHOrO KOHTPOJISI:
CBOMCTBa OpraHuYecKux | ocoObeHHOCTEH cTpoeHus u | Ompoc-Gecena, auckyccus «Kpyrisiii cTom»
BELICCTB,  COACPXKALIMX B | CBOMCTB opranuyeckux | @opmbl JaHHOT0 MeTOAA:
COCTaBE MOJIEKYJ aTOMBI CEPHI, | BEMECTB, coacpxkamux B | OpoHTanbHas (mpemogaBareib-CTy CHT)

a30Ta, raJIOrCHOB, METAJIJIOB.

COCTaBE MOJIEKYJ aTOMBI CCPHI,
a30Ta, raJIOTCHOB, METAJIIOB.

HHANBHAYaIbHAA, paboTa B mapax

MeToabl MHCLMEHHOT0 KOHTP 0JIST:
XHUMHICCKUC TCCThI, XUMHICCKHE JUKTAHTHI,
HHIUBHAYAJIBHBIC 33JaHHs1, CAMOCTOSATEIbHAS
paboTa, KOMIBIOTCPHOE TCCTHPOBAHHUE,
naboparopHas padora.

Ipupoansic HCTOUYHUKH,

JemMoHCcTpHpOBaTh 3HAHUS

Mertoab! YCTHOT0 KOHTPOJISI:
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CNocoOBI MONYYCHHA H 00NacTH | MPHPOAHBIX ucTouHnkoB, | Ompoc-6ecena, auckyccus «Kpyrisii crom»
MPUMEHCHHS OPraHHYECKHX | criocoOsI MOJTY4CHHS u | Meroabl IHCBMEHHOT0 KOHTPOJISE:
COCAMHEHHM. obnactu NPAMCHCHAS | XHMHYECKHE TECThI, XHMHYECKHE AUKTAHTHI,
OpPraHHYECKHX COCAMHCHHIA. HMHHABHAYAIbHbIC 33JaHHA, CAMOCTOATEIbHAL
paboTa, KOMIIBIOTEPHOE TECTHPOBAHKE,
naboparopaas paboTa.
DopMbI AAHHOTO0 METOAA:
HHMBHAyAIbHAs, (PpoHTATIBHAAL, paboTa B
rpynmnax (mapax), KOMOHHHPOBAHHA.
TeopeTHueckne OCHOBHI | JleMOHCTpHpPOBATDH 3nanus | Meroas! yCTHOro KOHTpOJIs:
CTPOCHHA OPraHHYECKHX | TEOPETHUSCKHX ocHOB | Ompoc-6eceaa, quckyccus «Kpyribiit ctom»
BCIICCTB, HOMCHKJIATYPY H | CTPOCHHSA OpPraHHYCCKHX | HHIAHBHAYAIbHAS, PadOTA B mapax
KIACCU(HKAIAIO OPraHAYECKHX | BEIIECTB, HOMCHKIATYPY o | MeToanl mACHMEHHOr0 KOHTPOJISI:

COCAUHEHHH.

KIacCHHKALMIO
OPraHM4ECKHX COCAHHCHUIA.

XHUMHYECKHC TECTH, XAMUYECKHE JHKTAHTHI,
HHAHBHAYAIBHBIC 33JaHHA, CAMOCTOATC/IbHAS
paboTa, KOMIIBIOTCPHOE TECTHPOBAHHE,
naGoparopHuas pabora.

®opMbI JAHHOTO METOAA:

®ponTaneHad (IpeNoOAaBaTE/Ib-CTYACHT)
HHAMBHAYaTbHAA, paboTa B mapax
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