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1. IACIIOPT PABOYEM IMPOT'PAMMBI YYEFHOU JUCITATLIAMHBI

OV/]] 11 EcrecrBo3Hanue (Xumusi)

1.1. O0J1acTh NprMeHeHHs padoyeil MPorpaMMbl

Pabowas mporpamma  y4eOHOW  JMCUMIUIMHBI ~ SBJISAETCS  YacTbIO  MPOTPaMMbl  IOATOTOBKU
KBUTM(UIIMPOBAHHBIX pabounx u ciuyxammx B coorBerctBun ¢ ®I'OC CIIO 35.01.11 wmacrep
CEJIbCKOXO3SUCTBEHHOTO TMPOM3BOJICTBA, BXOJAIICH B yKpyHmHEHHYI0 rpynny mpodeccuii  35.00.00

CEJIbCKOE, JIECHOE U PhIEHOE XO3MCTBO.

1.2. MecTO AMCUUILIMHBI B CTPYKTYpe€ nporpamMmbl NOATOTOBKH CIIEIHATUCTOB CPEIHEr0 3B€HA.

JlucuuniauHa BXOIUT B COCTaB MPEAMETOB 00111e00pa30BaTEILHOTO IIUKJIA.

1.3. Hean u 3aga4uu JMCUUIIMHBI — TPEOOBAHMS K Pe3yJIbTATaM OCBOEHUS THCHMILIMHBI:

B pesynbrare 0cBoeHUs AUCIUITIMHBI 00YJarOIIHIACS JOKEH YMETh:

Ha3bIBaTh M3yYCHHBIE BEIIECTBA 110 MEXAYHAPOIHONW HOMEHKIIATYPE;

OHpeHeJ'IflTI) BAJICHTHOCTh MW CTCIICHb OKHCICHHA XHMHYCCKHUX OICMCHTOB, THII XHMquCKOﬁ CBs3HU B
COCIMHCHUAX, XapaKTep CpC}II)I B BOJHBIX paCTBOan; OKHCIINTCIIb M BOCCTAHOBHUTCIIb, HpI/IHaI[J'Ie)KHOCTB
BEIIECTB K Pa3JIMYHbBIM KJIacCaM COCTUHECHUM;

OOBSCHATH 3aBUCHUMOCTb CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHHUSI; 3aBUCUMOCTh CKOPOCTH PEAKIUU H
XUMHUYECKOTO PABHOBECHS OT PA3IMYHBIX (PAKTOPOB;

XapaKTEPHU30BaTh JJIEMEHTHI MAJIBIX IEPHUOIOB TI0 X IMOJOKEHHUIO B IEPHUOIMUECKON CUCTEME; OOIIIHMe CBONCTBA
METaJUIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB HEOPTaHWYECKUX M OPraHMYECKUX COCAMHEHUH; CTPOCHHUE W
CBOMCTBA U3yUYECHHBIX OPTraHUYECKUX COCTMHEHUH;

BBITIOJTHATh XUMHYECKUI SKCIIEPUMEHT 110 PaCIiO3HABAHUIO BAKHEUIITUX BEIICCTB;

OPHEHTHPOBATHCS B YHUBEPCAIBHBIX U CIICIIMAIBHBIX HH(POPMAIIMOHHBIX pecypcax;

peraTh XUMHUYECKUE 33J1a4H 110 YPaBHEHUSM PEAKIIMK C UCIIOJIb30BAHHEM XUMHUUYECKHX (HOpMYII.

B pe3ynbTare 0cBOSHUSI TUCIMIUTHHBI 00Y4aIOIIUIACS IOJDKEH 3HATh:

OCHOBHBIC 3aKOHBI XUMUH: COXPAHECHUS MAaCChl BEIIECTB, TOCTOSIHCTBA COCTaBa, IEPHOINICCKUN 3aKOH;
OCHOBHBIC TEOPHH XUMHHU: IEKTPOJTUTHICCKOU TUCCOIUAIINHN, CTPOSHHUS OPraHUYECKUX BEIIECTB;
BOKHEHIINE XMMHUYECKUE TOHSATHUS: aTOM, MOJIEKYNa, BEIIECTBO, XMMHYECKHH AJIEMEHT, OTHOCHUTENIbHAS
aTOMHas M MOJIEKYJIIpHAsi MacChl, HOH, aJJIOTPOINHs, H30TONBL, XUMHUYECKass CBs3b, BaJICHTHOCTD,
ANIEKTPOOTPHUIATENIFHOCTh, CTENEHb OKHCIEHUS, MOJb, MOJSPHBI OO0BEM, PaCTBOPBI, AJNEKTPOJIUTHI H
HEAJIEKTPOJIUTHI, 3JEKTPOJIUTUUYECKAS] TUCCOLUALUS, OKUCIUTENb U BOCCTAHOBUTEINb, KATAJIN3, YIIEPOIHBII

CKeJIeT, U30Mepbl, (PyHKIMOHATIbHAS TPYIIIIA.

1.4. PexomeHyeMoe KOJIHYECTBO YACOB HA OCBOEHHE MPOrpaMMbl AU CHMIIIHHBI:
MaKCUMaJIbHOW yueOHOM Harpy3ku obyuaromierocs 171 vac, B Tom umce:
00s13aTeNbHON ayIMTOPHOM yueOHOM Harpy3ku oOyuatomierocst 114 yacos;

CaMOCTOSITeNIbHON paboThl 00yydaromierocsi 57 4yacos.



2. CTPYKTYPA U COJAEP)KAHUE YUYESHOH JACIUILIAHBI

2.1. O0beM yueOHOM AMCHMIIMHBI M BUABI Y4eOHO#l padoThI

Bua yueOHoi# paGoThl

Oovem uacoe

MakcumaibHOH y4eOHOl HATPY3KH 00y4yaromerocs 171
Oo0s13aTeIbHOM ayIUTOPHOI YueOHOH HATPY3KH 00YyUYaI01Ierocsi 114
B TOM YHUCJIC:
nabopaTopHbIe PabOTHI 5
MpakTH4ecKue padboThl 5
KOHTPOJIbHBIE PA0OTHI 5
KypcoBas paboTa (TIpoeKT) 0
CamocrosiTesbHast padora o0yuaroiuerocs (Bcero) 57
B TOM YHCIJIE:
caMOCTOsITeNIbHAs paboTa Ha/l KypCcOBOM paboTOM (TIPOEKTOM) 0
Tloocomoska coobwenuil, cocmasienue memamuiyeckux maoauy u cxem. 57

Ammecmayus no Y/[ 6 hopme ouppgepenyuposannoco 3auéma 4 cemecmp




2.2 TemaTu4yecKHii IVIaH U coepkanue yueoHou qucuumiaunbl OV/] 11 Ecmecmeosnanue (xumust)

HaumenoBanue pa3aejioB U TEM.

Coaepikanue yueOHOro MaTepuaJa, JJaboparopHblie padoThbl,
caMoCTOsITeJIbHAasi paboTa 00y4aoIMXCsl.

O0BEéM yacoB.

YpoBennb
OCBOCHHSI.

1

2

3

4

BBenenue.

Hayunbie MeTO1b1 TO3HAHUA BEIIECTB U XUMHYECKHUX SIBJICHUI. Pob
OKCIIEPUMEHTA U TEOPUU B XUMUU. TexHnka 6€30MacHOCTH B KaOWHETE XUMUH.

2

1

Paznea 1. Oomas u
HEOPraHu4YecKasi XUMHUSsI.

62

Tema 1.1. OcHOBHBIE TOHATHSA U
3aKOHBI.

Bcero

TeopeTnyeckue 3aHATUS

OcHoBHble IOHATHA XUMHH. BemectBo. ATom. Monekyna. XumMudeckui
aneMeHT. Amnorponus. IIpocTeie U ClI0)KHBIEC BEIlIECTBA.

KauecTBeHHBIN 1 KOJIMUECTBEHHBII COCTAB BEIISCTB. XMMHUYECKHE 3HAKHA 1
(hopMyIIBI.

OTHOCUTENBHBIE aTOMHAS U MOJIEKYJIIPHAS] MACCHI.

KommuectBo BemecTBa.

OcCHOBHBIE 3aKOHBI XUMUU. CTEXHOMETpUs. 3aKOH COXPAaHEHHUS] MaCChl BEIIIECTB.
3aKOH MOCTOSIHCTBA COCTAaBa BEIIECTB MOJIEKYISIPHOU CTPYKTYPBHI.

3akoH ABOTaApoO U CIAEIACTBUS U3 HETO.

IIpakTnyeckasi pabora. BolunciieHre MOJIEKYJISIPHON MacChl.

IIpakTnyeckas padora. OnpenesieHHe MacCOBOM 10U AJIEMEHTA.

KonTpoabsHnas padora Ne 1.

CamocrosiTesbHas padora. CoctaBiieHre COOOIICHUI Ha TEMY:
«HaHOTeXHOJIOTHS KaK TPUOPUTETHOE HATIPABJICHUE PA3BUTHS HAYKH U
MIPOU3BOJICTBAY», «AJUTOTPOIMHBIC MOAU(PHUKALINK yTiiepoaa (anmas, rpadur),
KHCIIOpoJia (KUCIOpO, 030H), 0JI0Ba (cepoe B Oe10€ 0JI0BO)».

gl R »| =

Tema 1.2. Ilepuoanueckuii 3aK0H U
nepuoaAnvYecKasi cucreMa
XHMHYECKHX 3JIEMEHTOB
JA.A.MenngeneeBa u cTpoeHue
aToma.

Bcero

TeopeTnyeckue 3aHATHSA

Otkpsitue J1.M.MenneneesbiMm Ilepuoandeckoro 3akona. [lepuoandeckuii 3akoH
B (hopmynuposke JI. 1. Menneneena.

[Tepuoauueckast TabnuIla XUMHYECKUX SIEMEHTOB — rpaduueckoe
0TOOpakeHUE TIEPHOTUICCKOTO 3aKoHa. CTPYKTypa NEPHOINICCKON TaOIUIIbI:
nepuoIbl (Malble U OOJBINKE), TPYMIHBI (TIaBHAS U TOOOYHAs).

ATOM — cnokHas 9actuua. Sapo (MpOTOHBI M HEUTPOHBI) U AIIEKTPOHHAS
000s10uKka. M30TOMEI.

CTpoeHue AJIeKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB MaJIbIX MEPUOJIOB.




OCOOCHHOCTH CTPOCHHS DJICKTPOHHBIX 000JIOUYEK aTOMOB 3JICMEHTOB OOJIBIINX
nepruo0B (MepexoHbIX deMeHTOB). [ToHsaTHe 00 opOuTaNsx. S-, p- u d-
opbuTanu. DNeKTpOHHBIE KOH(PUTYpAITUK AaTOMOB XUMHUYECKUX JIEMEHTOB.
CoBpemenHas popMmyiupoBKa ITeproimyeckoro 3aKoHa.

3unauenue [lepuoanueckoro 3akoHa u [leproauueckoit cMCTEMbl XUMUYECKUX
anemeHToB J[.M1.MeHeneeBa 1y pa3BUTHs HAYKU U IOHUMAaHHsI XUMUYECKON
KapTUHBI MUDA.

CamocrosiTesbHas padora. CocraBienue cooOeHnit Ha Tembl: «Ku3Hb 1
nesarenbHoCTh .M. MenneneeBay, «M30Tonbl Bogopoaa», «PEHTTeHOBCKOE
W3JIYYeHHE M €T0 UCIOJIb30BAaHUE B TEXHUKE U MEIUITUHE).

Tema 1.3. CTrpoenue BemecTBa.

Bcero

11

Teoperuueckue 3aHATHS

HNonnas xumuyeckas cBsi3b. KaTHOHBI, 1X 00pa3oBaHUE U3 aTOMOB B PE3YJIbTATE
rporiecca OKUCIeHUsI. AHMOHBI, IX 00pa30BaHUE U3 aTOMOB B Pe3yabTaTe
rporiecca BOCCTaHOBJICHHS. IOHHAs CBSI3b KaK CBSI3b MKy KATHOHAMH U
AHMOHAMU 32 CUET AIEKTPOCTATUYECKOTO NMpUTsHKeHus1. Kiaccudukarus noHOB:
10 COCTaBY, 3HAKY 3apsijia, HATHYUIO TUAPATHOU 00010ukH. MIoHHBIE
KpucTautmaeckue pemerku. CBOWCTBA BEIIECTB C HOHHBIM THIIOM
KPUCTAJUIMYECKON PEUIETKHU.

KoBanmeHTHas XuMu4eckas CBsA3b. MeXaHn3M 00pa30BaHMS KOBAJICHTHOM CBSI3H
(0oOMEHHBIN U JOHOPHO-AKIIENTOPHBIN ). DIEKTPOOTPUIIATEIILHOCTb.
KoBanenTtHsie mojisspHas U HEMOJsIpHAs cBsA3U. KpaTHOCTh KOBaJIGHTHOH CBSI3H.
MonekyisipHble M aTOMHbIE KpUCTAJUIMYECKUE pereTkr. CBONCTBA BEIIECTB €
MOJIEKYJSIPHBIMU U aTOMHBIMU KPUCTAJUTMYECKUMU PELIETKaAMU.
Merammueckas cBsA3b. MeTaimnyeckas KpUCTAIIMYECKas PelieTKa U
MeTaJuIMYecKasi XUMH4ecKasi CBA3b. PU3MUECKUE CBOMCTBA METAJIIOB.
ArperatHble COCTOSIHHSI BEIIECTB U BOJIOPOHAsS CBA3b. TBepAoe, :KUAKOE U
ra3oo0pa3Hoe cocTosiHUS BemecTB. [lepexo BemecTBa U3 0JIHOTO arperaTHoro
COCTOSIHUS B APYTO€.

BonoponHas cBs3b.

Yuctslie BemectBa U cMecu. [lonsiTue o cmecu BeniecTB. [ oMoreHHsie U
re€TEPOre€HHbIE CMECH.

Hucnepcusie cuctemsl. [lonarue o qucnepcHoii cucteme. J{ucnepcHas daza u
JTUCIIEPCUOHHAs Cpefia.

Knaccudukanus qucrnepcHbIX CUCTEM.

[loHsATHE O KOJIOMJHBIX CUCTEMAX.

10

KonTposabHas pabora Ne2.




CamocronTenbHasi padora. CocraBneHue coodmiennii Ha Tembl: «Ilmazma —
4eTBEPTOE COCTOSIHUE BEIIECTBA», «AMOp(]HEIE BelIecTBa B IPUPOJIC, TEXHUKE,
ObITY», «I10JIAPHOCTD CBSI3UM ¥ MOJIIPHOCTH MOJIEKYI». COCTaBUTH TaOIHIly Ha
TeMy «JluCriepCHBIE CHCTEMBIY.

Tema 1.4. Bona. PacTBopsbl.
DIeKTPOIMTHYECKAS] JUCCOLHALUS.

Bcero

TeopeTnueckue 3aHATHS

Bopna. PactBopsl. PactBopenue. Bona kak pactBopureins. PactBopuMocTts
BeulecTB. HachllieHHbIe, HEHACHIIIEHHbIE, IEPECHIIIEHHbIE PACTBOPHI.
3aBUCHUMOCTb PaCTBOPUMOCTH Ia30B, )KUJKOCTEH U TBEPJIBIX BELIECTB OT
pa3NuyYHBIX (HaKTOPOB.

MaccoBast 107151 paCTBOPEHHOTO BELIECTBA.

DNEeKTPOIUTHYECKAs JUCCOLUAIUS. DIEKTPOJIUTHI U HEANIEKTPOUTHI.
DNEeKTpOoIUTHYECKas Juccoluanus. MexaHu3Mbl SIEKTPOIUTUYECKON
JMICCOLIMAIIMU JIJISl BEIIECTB C PA3JIMYHBIMU THIIAMU XMMHUYECKOH CBSI3H.
l'unpatupoBaHHbIe U HETUAPATUPOBAHHBIE HOHBI.

CrteneHb JIeKTPOIMTHIECKON aucconuanui. CHUIbHBIC U C1a0bIe 3JIEKTPOJIUTEHL.

OCHOBHBIE TIOJIOKEHUSI TEOPUU AIEKTPOITUTUYECKON nuccoranun. KucmoTsl,
OCHOBAHMS U COJIM KaK AJIEKTPOJIUTHI.

JlaGopaTopnas padora. Nel IIpurorosienue pactBopa 3alaHHOM
KOHLIEHTpPALIUH.

CamocrosiTesabHas padora. CoctaBieHrue cooOIeHnit Ha TeMbl: «Ku3Hb 1
nearesbHOCTh C.Appennyca», «PacTBopsl BOKpYyr Hac», «l[puMeHeHue Boibl B
TEXHUYECKUX LIETISX).

Tema 1.5. Knaccnukanus
HEOPraHu4YecKHX COeIMHeHH U uX
CBOMCTBA.

Bcero

10

Teopernyeckne 3aHATHS

Kucnote! u ux cBoiicTBa. KHCIIOTHI Kak 37EKTPOJIUTHI, HX KIacCU(DUKAIUS 110
pa3IMYHBIM IpU3HAKaM. XUMHUYECKHUE CBOMCTBA KHCIIOT B CBETE TEOPHUHU
ANEKTPOJUTHYECKON qucconuaruu. OCoOEHHOCTH B3aUMOICHCTBHS
KOHIICHTPUPOBAHHOW CEPHOM M a30THO# KHUCIIOT ¢ MeTaliiaMu. OCHOBHEIC
CIIOCOOBI TIOJTYYEHHUS KUCIIOTHI.

OcHoBaHus U uX cBoiicTBa. OCHOBAHMS KaK 3JICKTPOJIUTHI, X KIacCU(HUKaIIHs
M0 Pa3JIMYHBIM IpU3HaKaM. XUMUYECKUE CBOMCTBA OCHOBAaHUM B CBETE TEOPHUU
3NEKTPOJUTUYECKON quccoanuu. Pa3noxeHne HepacTBOPUMBIX B BOJIE
ocHoBaHUN. OCHOBHBIE CTIOCOOBI MOJYYEHUSI OCHOBAHUM.

Conu u ux cBoiictBa. Coy Kak 3eKTpouThl. COJIU CpeTHUE, KUCIIbIE U
OCHOBHBIE. XMMHUECKHE CBOICTBA COJIEH B CBETE TEOPHUH SIEKTPOJIUTUUECKON
mucconuanuu. CrnocoObl MOTYYeHUS CONEH.

I'maponus couen.




Oxcunpl 1 ux cBoiicTBa. ConeoOpa3yroiye U HeCOIe00pa3yIoIIe OKCHIBI.
OcHoBHbIE, aM(POTEPHBIC U KUCIOTHBIE OKCHJIBI. 3aBUCUMOCTh XapaKTepa
OKCHJIa OT CTEIICHH OKHCICHHs 00pa3yIoIIero ero Meramia. XuMHUeCKue
CBOMCTBA OKCUIOB. [lonydeHne OkCu1oB.

KonTposabHas pabora Ne 3.

|

CamocrositesbHas padora. CocraBienue cooOeHnit Ha TeMbl: « MHOTOTMKUN
KapOoHaT KanbLMs», «CepHasi KUCIOTa — «XJ1e0 XUMUYECKON
IPOMBIIIJICHHOCTH»Y, «l allleHast ¥ HeranieHas U3BeCTb, e¢ MPUMEHEHHE B
cTpouTenbCcTBeY, «KucinoTHas, menoynas, HeuTpaabHas Cpebl PACTBOPOBY.
CocrtaButh Tabnuity Ha TeMy «OCHOBHBIE KJIACCH HEOPraHUYECKUX
COCAMHEHUIN.

Tema 1.6. XumMnueckue peakuum.

Bcero

Teopernyeckue 3aHATHS

Knaccudukanms XuMudecKux peaknuii. Peakinm coemmHeHNs, pa3IoKeHHs, 3a-
MemeHust, oomeHa. Katanutuaeckue peakiuu. O0patuMbie 1 HEOOpaTUMBIE
peakuru. ['oMOTE€HHBIE U TETEPOTreHHBIE PEAKIIUNA. DK30TEPMUUYECKHUE U
SHJIOTEPMHUUYECKUE PEAKIUU.

TennoBoii 3 pexT xumudeckux peaknuii. TepMoXuMudecKrne ypaBHEHUSI.
OKHCIIUTENBEHO-BOCCTAHOBUTENbHBIEC peakiK. CTENeHb OKUCIEHUS.
OxkucnuTens 1 BOCCTaHOBJIEHUE. BOCCTaHOBUTEND U OKHUCIIEHUE.

MeTon 35eKTpOHHOTO OanaHca JUIsl COCTaBJICHHs YpaBHEHUN OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKLIAMN.

[TonATHE O CKOPOCTH XUMUYECKUX PEAKLIMI. 3aBUCUMOCTh CKOPOCTH
XMUMHUYECKUX PEaKLUN OT pa3iuyHbIX (DaKTOPOB: MPUPOABI PEArHPYIOIINX
BEILECTB, UX KOHUEHTPAIUHU, TEMIIEPATYPbI, TOBEPXHOCTH CONPUKOCHOBEHHUS U
UCII0JIb30BaHUs KaTaIIM3aTOPOB.

OO6paTuMoCTh XUMHUECKUX peakiuil. OOpaTuMblie U HEOOpaTUMBbIE PEaKIUH.
XMMHYECKOE PABHOBECHE U CIIOCOOBI €r0 CMEUICHHUSI.

IIpakTnyeckas padora. Pemenue 3amay no TXY.

CamocrosiTesbHast padora. CocTtaBieHue cOOOICHN Ha TEMbI: «DJIEKTPOJIN3
pPacTBOPOB U PACILIaBOB AEKTPOIUTOBY, «[IpakTHueckoe mpuMeHeHue
3NeKTpoJin3ay, «I[pou3BoACTBO aMMHaKa: ChIpbe, anmapaTypa, HaydyHble
NPUHILMIIELY», «PaduHUpOoBaHME IBETHBIX METAIUIOBY». COCTaBUTH CXEMY
«Knaccuukanus XUMIHYECKUX PEeaKIIHii».

Tema 1.7. MeTas1bl 1 HEMETAJLIIBI.

Bcero

11

TeopeTnyeckne 3aHATHS
Mertannbl. OcOOEHHOCTH CTPOEHUSI aTOMOB M KpUCTAIIOB. DU3nyYecKue
CBOICTBA METAILJIOB.




Krnaccudukaius METaioB M0 pa3InYHBIM IpU3HaKaM. XUMHUYECKHUE CBOMCTBA
METaJlJIOB.

DNEKTPOXUMHUYECKUN Psiji HAIIPSDKEHUH METAIJIOB.

Metamnorepmus. Obmue crnocoOsl moryueHus: Metayos. [loasTre o
MeTaimypruu. [lupomerannyprus, ruipOMETauIyprusi ¥ 3J1€KTPOMeETaILITyprusl.
CrinaBbl YepHbIE U LIBETHBIE.

Bunel kopposun. Crioco0sl 3aluThl OT KOPPO3UU.

Hewmerannsl. OcoGeHHOCTH cTpoeHUs1 aToMOB. HemeTaiisl — mpocThie
BELIECTBA. 3aBUCUMOCTb CBOMCTB rajlor€HOB OT UX IOJIOKEHUS B
nepuoaudeckoi cucteme. OKUCIUTENbHBIE U BOCCTAHOBUTENbHbBIE CBOWCTBA
HEMETAJIJIOB B 3aBUCUMOCTHU OT UX MOJIOKEHUS B PAAY
NEKTPOOTPHUIIATEIbHOCTH.

JlabopaTropnasi padora Ne2. Penienne sKCriepMMEHTAIBHBIX 3a71a4. 1
JlabopaTropnasi padora Ne3. [lonyuenue, cobupanue u pacmo3HaBaHHUE Ta30B. 1
CamocrosiTesabHas padora. CocTaBieHne COOOICHUI HA TEMBI: « XM 5
METAJIJIOB B MO€H Mpo(hecCHOHATBHOM NeATeTbHOCTHY, « XUMHUS HEMETAIIOB B
Moel npogeccuoHaNbHOM AesTenbHOCTHY, «Kopposus MeTanioB: XuMudyeckas 1
OJICKTPOXUMHYECCKAA), «CunmkarHas MMPOMBIIIIICHHOCTb». CocTaBuTh Ta6nnuy
«OCHOBHBI€ CILJIaBbl U UX TPUMEHEHUEY.
Pazjnen 2. Opranuyeckasi XuMusl. 50
Tema 2.1. OCHOBHBIE IOHATHS Bcero 5
OpraHu4yecKoil XUMUH U Teopus TeopeTnueckue 3aHATHS S

CTPOEHUS OPraHUuYecKuX
COeINHEeHUM.

[Ipenmer opranndeckoit xumun. [IpupoaHbIe, UCKYCCTBEHHBIC U CHHTETHUECKHE
opranunveckue BemiecTBa. CpaBHEHHE OPraHMYECKUX BEIIECTB C
HEOPraHUYECKUMH.

BanentHoCTh. XMMHUYECKOE CTPOCHHE KaK MOPSIOK COSAMHEHUSI aTOMOB B
MOJIEKYJIBI TIO BaJICHTHOCTH.

Teopus crpoenus oprannueckux coequaennii A. M. byrneposa. OcHOBHBIE
TIOJIOXKCHHS TEOPHH XUMUYECKOTO cTpoeHwMsI. Fi3oMepusi 1 H30MepBhl.
Xumudeckue GOpMyIIbl U MOJICITU MOJICKYJT B OPraHUYeCKON XUMHUH.
Knaccugukanus oprannueckux BemecTB. Kitaccudukaius BemecTs mo
CTPOEHUIO YTIIEPOJIHOTO CKelleTa M HATMYHIO (PYHKIIMOHAIBHBIX TPYIIIL.
I'omonoru u romonorusa. Hauana Homenknatypst IUPAC.

Knaccudukanus peakiuii B opranndeckoil xumun. Peakuuu nprucoeAMHeHNus
(TuapupOBaHMS, TAIOTEHUPOBAHUS, THIPOTATIOTEHUPOBAHUS, TUPATAIIUH ).
Peakuuu oTmierieHus (IeruapupoOBaHus, JeTUIPOTaJIOreHUPOBAHUS,
neruaparanun). Peakiun 3amenienus. Peakium nzomepuzaiuu.




CamocrosiTenbHas padora. CocraBieHue cooOmeHuii Ha Tembl: «Ku3Hb u
nesrenbHoCcTh A.M.byriepoBay, «Posib OTEYECTBEHHBIX YUEHBIX B CTAHOBICHUHU
U Pa3BUTUU MUPOBOM OPraHUYECKON XUMHUMN», «Peaklny OKUCICHUS U
BOCCTAHOBJICHUsI OPraHUYECKHUX BEIIECTBY.

Tema 2.2. YriieBoaopoabl 1 UX
NPHUPOAHbIE HCTOYHHUKH.

Bcero

15

Teopernueckue 3aHATHS

AJKaHBI: TOMOJIOTHYECKHUH psifl, ©30MEPHS U HOMEHKIIaTypa aJIkaHOB.
XUMHYECKUE CBOMCTBA aJIKaHOB (METaHa, 3TaHa): TOPEHHE, 3aMEIICHHE,
paszinokeHue, neruipupoBanue. [IpumeHeHre aJkaHOB HA OCHOBE CBOMCTB.
AJKeHBI. DTUJIEH, €T0 TIOJIyYeHHE (JIErHAPUPOBAHUEM dTaHa,
JenoJuMepU3alel MoJIusTUiIeHa). 'oMonoruueckuit psi, n3o0Mepus,
HOMEHKJIaTypa aJIKeHOB.

XUMHYECKUE CBOMCTBA ATHJIEHA: TOPEHNE, KAUECTBEHHbIE PEaKIIUU
(oOecrBeurBaHre OPOMHOI BOJIbI M pacTBOpA NEPMaHraHaTa Kajus),
rupaTanus, nojiuMepusanus. [IpumeHeHue sTuieHa Ha OCHOBE CBOWCTB.
Juensl u kayuyku. [loHATHE O IMEHAX KaK YIJIEBOJOPOJIAX C IBYMs JIBOWHBIMU
cBs3simu. ConpsbKeHHBIE TUeHBl. XMMHYEeCKHe CBOCTBa OyraaueHa-1,3
n30IpeHa: obeclBeurBaHne OPOMHON BOJIbI M MOJIMMEPHU3aLUs B KaydyKH.
Ankunbl. AtieTuiaeH. XMMHUYSCKHUE CBOMCTBA alleTUICHA: TOPEHHE,
obecrBeunBaHue OPOMHOI BOJIbI, TPUCOEAUHEHUHN XJIOPOBOIOPOIA U
TUApPATALINS.

[IpumeHnenue aneTuaeHa Ha OCHOBE CBOMCTB. MeXKitaccoBasi U30MEPUS C
aJKaJueHaMU.

Apensbl. benzon. Xumuueckue cBoiicTBa O€H30J1a: TOPEHUE, PeaKIIUU 3aMelIeHUS
(ranoreHnpoBaHUE, HUTPOBAHMCE).

[Ipumenenue GeH30J1a HA OCHOBE CBOMCTB.

[IpupoaHbIE HCTOUHUKH YIIIEBOAOPOIOB. IIprpoanblii ra3: coctaB, IpUMEHEHUE
B Kau€CTBE TOILIMBA.

Hedts. Coctas u nepepadbotka Hedru. Ileperonka nedpru. Hedrenpoaykrsi.

12

IIpakTuyeckas padora. l3omepsl.

IIpakTHyeckasi padora. Pemenue 3a1a4 Ha BeIYUCICHUE 00BEMA

N

KonTposabHas padora Ne 4.

CamocrosiTe1bHas padora. CocTaBieHHE COOOIIEHUH Ha TeMbl: «XUMHUS
YTJIEBOJOPOHOTO ChIphsl M MOsI OyayIas mpogeccus», «YTiIeBoA0POAHOE
TOIUIMBO, €TO BUJIbI U HAa3HaueHUE», «OKu3Hb n aedarenpHocts H.J[.3ennuackoroy,
«Bynkanuzanus kayuyka», « Kokcoxumuueckoe npou3BOACTBO U €T0
npoaykius». CocTaBUTh TaONIUIy «YTIEBOIOPOIBI».

o|R|k|k

Bcero
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Tema 2.3. Kucaopoacoaep:xamue
OpraHuyecKune coeNHEeHUsI.

Teoperuueckne 3aHATHS

Cruprel. [lonyuenue sTanona OpoKEHUEM TITIOKO3bI U THApPATALUEH STUJICHA.
IManpokcuiibHas rpymma Kak QyHknuoHanbHas. [ToHsITHE 0 TpeaeTbHBIX
OJTHOATOMHBIX CIIUPTaX. XUMHUUYECKUE CBOMCTBA ATAHOJIA: B3aUMOJICHCTBHUE C
HaTpUeM, 00pPa30BaHKE MTPOCTHIX U CIOKHBIX d3PUPOB, OKUCIICHUE B aJIbJICTH/I.
[IpuMenenue 3TaHoIa HA OCHOBE CBOMCTB. AJIKOTOJIM3M, €r0 MOCIESACTBUS IS
OpraHu3Ma 4ejIOBEKa U MPeIynpexacHuE.

['munepun kak npeacTaBuTeIh MHOTOATOMHBIX CIUPTOB. KauecTBeHHas peakius
Ha MHOTOATOMHBIE CIUPTHI. [[puMeHeHue riauepuHa.

®enout. Dusznueckre U XUMHYECKHE CBOMCTBa (heHoma. B3anmHoe BiusHUE
aTOMOB B MoJIeKyJsie )eHOJIa: B3aUMOJICHCTBHUE C THAPOKCHUIOM HATPHS U
a30THOM kucnotoi. [Ipumenenue heHomaa Ha OCHOBE CBOMCTB.

Anwaerunsl. [lonstue 00 anpaeruaax. AjabJeruaHas rpymnmna Kak
(dbyakmoHanpHas. PopMaabISTHI H €70 CBOMCTBA: OKHCIICHUE B
COOTBETCTBYIOIIYIO KUCJIOTY, BOCCTAHOBJICHUE B COOTBETCTBYIOIIUNA CITUPT.
[Tony4yenue anpaeru0B OKUCIECHUEM COOTBETCTBYIOMMX CIUPTOB. [IpuMenenune
(dhopmanbaeruia Ha OCHOBE €r0 CBOMCTB.

KapGonogsie kuciotel. [lonsTre 0 kapOOHOBBIX KuCI0TaX. KapOokcuinbpHas
rpynmna Kak GyHKIIHOHaIbHasA. [ OMOJIOTHYECKUN Psi TPEaSTbHBIX
OJITHOOCHOBHBIX KapOOHOBBIX KUCIOT. [lomydeHne kapOOHOBBIX KUCIOT
OKHCJICHUEM AJIbJIETUJIOB.

XHUMHUYECKHE CBOMCTBA YKCYCHOM KHCIIOTHI: OOIIKE CBOMCTBA ¢ MUHEPATbHBIMH
KHCJIOTaMH U peakius drepudukanuu. [[puMeHeHne yKCyCHON KUCIIOThHI Ha
OCHOBE CBOMCTB. BrIcIIne >KupHbIE KUCIOTHI HA TPUMEPE MaJTbMUTHHOBOM U
CTE€apUHOBO.

Crnoxubie 3upsbl u xxupsbl. [loaydeHue cinoxHbIX 3GUPOB peakiiuen
stepudukanuu. CioxxHbie 3UpPHI B IPUPO/Ie, UX 3HaUYeHue. [I[puMeHenne
CJIO’KHBIX 3(DUPOB Ha OCHOBE CBOMCTB.

JKups! kak crnoxxabie 3¢upsl. Kitaccudukanust ;xupoB. XMMHUYECKHUE CBOWCTBA
YKUPOB: TUAPOJIU3 U TUIPUPOBAHUE KUAKUX KUPOB. [IpuMeHenue sxupoB Ha
OCHOBE CBOMCTB. MbIia.

VYrneBoapl. YriaeBoibl, X KiaccubUKaIus: MOHOCaXapuabl (TIIOK03a,
¢bpykTO3a), AMcaxapupl (caxaposa) U moyucaxapuipl (KpaxMai U HeJUT03a).
I'mrok03a — BEMIECTBO ¢ IBOMCTBEHHOM (DYHKIIMEH — aibJAeTUI0CITUPT.
XHUMHUYECKUE CBOMCTBA IIFOKO3bl: OKACIECHUE B TJIFOKOHOBYIO KUCIIOTY,
BOCCTaHOBJICHHE B COPOUT, CIUPTOBOE OposkeHue. [IpumeHeHne riiroKo3bl Ha
OCHOBE CBOMCTB.

3HaueHMe YIIIeBOJIOB B )KMBOW MPUPOJE U KU3HU uenoBeka. [lonarue o
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PCaKUAX NOJIMKOHACHCAIIUW U TUAPOJIM3a.

KonTposabHas pabora Ne S.

CamocronTesbHasi padoTa. CocraBieHue COOOICHNI HAa TEMBI: «DTaHOM —
BeMyaiiiee 01aro U CTpanrHoe 3710, «3aMeHa JKUPOB B TEXHUKE HETIUIIEBBIM
celppéM», «IloHATHE 0 KETOHAX Ha IpuMepe ateToHa. [IpruMeHeHne aneToHay.
CocrtaButh Tabnuity «CBOKWCTBA YTICBOJIOBY.

Tema 2.4. A3oTcoaepskamme
OpraHuyecKme coeAMHEeHusl.
IHotumepsl.

Bcero

15

Teopernueckue 3aHATHS

Awmmunsbl. [Tonstue 06 amuHax. Anudarndeckue aMHHbI, UX KilacCU(DUKAIUS 1
HOMEHKJIaTypa.

AHWINMH Kak oprannyeckoe ocHoBaHue. [lomydenre anunmHa U3 HUTpoOeH301a.
[IpumeHeHne aHWIMHA Ha OCHOBE CBOMCTB.

AMMHOKHUCIOTBI. AMUHOKHUCIIOTHI Kak aMm(pOTepHbIe TUPYHKITNOHATHHBIC
OpraHMyYecKre CoeIMHEeHHs. XUMUYECKHUEe CBOMCTBA aMUHOKHUCIIOT:
B3aUMO/ICHCTBUE C LIEI0YAMHU, KUCIOTaMU U IPYT C APYTroM (peakuus
TTOJIMKOHACHCAITIH ).

[lenTuanas cBs3b U nonunentuasl. [lpuMeHeHrne aMMHOKHCIIOT HA OCHOBE
CBOWCTB.

benku. [lepBruuHas, BTOpuYHAs, TPETHYHAS CTPYKTYPHI OSIKOB. XUMUYCCKUE
CBOICTBa O€JIKOB: TOpEHHUE, IeHATypalysl, THAPOJIU3, IBETHBIE PEAKIIH.
[Tomamepsl. Kitaccuduxarmsi.

[Tnactmaccel. [lonyyeHre noJMMepoB peakiren NoJIuMepu3auu u
MOJIMKOH/ICHCALINH.

TepmormiacTuuHbIE U TEPMOPEAKTUBHBIE T1acTMaccsl. [IpeacraBurenn
nacTmacc.

Bonoxkna, ux knaccudukanus. [Tomyuenue BosiokoH. OTaenbHbIe IPEACTABUTEIH
XUMHUYECKUX BOJIOKOH.

HarypanpHblli 1 cUHTETHUYECKME KaydyKu. Pe3uHa.

13

JlaGopaTtopnas padora Ne4. PeiieHue skcriepruMeHTaIbHbIX 3a/1a4 Ha
UACHTU(DUKAIINIO OPraHUYECKUX COCUHEHUN.

JlaGopaTtopnas padora NeS. Pacnio3HaBaHue 1j1acTMacc U BOJIOKOH.

CamocrosiTeibHast padora. CocTaBieHne COOOIIEHUI Ha TEMBI:
«CHHTETHYECKUE BOJIOKHA HA aMUHOKHCIIOTHOM OCHOBE», «benkoBas 0cCHOBa
UMMYHHUTETa», «XUMUS U OHOJIOTHs HYKIEUHOBBIX KUCIO0TY, «[IpoMbIiieHHOe
IPOM3BOJICTBO XUMUYECKUX BOJOKOH», «Co0011eHns o Oenkax, uX CBOMCTBaxX U
IPUMEHEHUNY.

JAnddepenunpoBaHHblii 3a4€T.

Bcero:

171




JI71st XapaKTepUCTUKU YPOBHS OCBOEHHSI y4eOHOTO MaTepHaa UCIIOJIb3YIOTCS CIEAYIOe 0003HAYCHUS:
1. — o3HaKoMHUTENbHBIN (Y3HABaHHE paHee H3yYEHHBIX 0OBEKTOB, CBOMCTB);
2. — penpoyKTUBHBIH (BBIMOIHEHHUE JEITEIBHOCTH MO 00pa3ily, HHCTPYKIIMH WM MOJT PYKOBOJCTBOM);
3. — MPOIYKTUBHBIN (TNTAHKPOBAHUE M CAMOCTOSATEIBHOE BBIIOJIHEHUE JICITEIBHOCTH, PEIICHNE TPOOIEMHBIX 3a/1a4).



3. YCJI0OBUS PEAJIM3ALIUU ITPOI'PAMMBI TINCHUIIJINHBI

3.1. TpeGoBanNsi K MUHHMAILHOMY MaTEPHAJIbHO-TEXHHYECKOMY 00ecIe4eHI 0
Peanuzanus nporpaMMel JUCHUIUIMHBI TpeOyeT HAMUYHs y4eOHOTO KaOWHEeTa XUMHUH.
OobopyznoBanue yueOHOTo KaOUHETa: TIOCAI0UYHBIE MECTA 110 KOJIMYECTBY 0OyJaromuxcs, pabodee
MECTO IPEoaaBaTes.

Texuuueckue cpeacrsa 00y4eHHs: KOMIBIOTEP C TPOrPaMMHBIM 00ECIICYCHUEM.
3.2. UndopmanuonHoe odecneyenne 00yueHus

Ilepeuenn pexoMeHayeMbIX yueOHbIX H31aHNi, IHTepHeT-pecypcoB, 10NMOJTHUTEIbHON JUTEPATYPbI

OCHOBHbBIE UICTOYHHKHU:
1. O.CTabpuensn WN.I'.OctpoymoB Xumus aias npodeccuii U crenuanbHOCTEN TEXHUYECKOTO PO (UIsi—
M.: Uznarensckuii neHTp «Akanemus», 2015. — 256 c.
2. HO.M.Epoxun, U.b.KoBanésa Xumust s mpodeccuii ¥ CrieraabHOCTeH TEXHUIECKOTO U €CTECTBEHHO -
HayyHoro npoduisi— M.: U3narensckuil neHTp «Akagemusi», 2017. — 466 c.

HOHOJ’IHI/ITCJ'II)HI)IG HUCTOYHUKU.

1. T'.E.Pymurtuc, ®.I' ®enpaman Xumus 10xi1. — M.: [IpocBemnienne — 1992 r.

2. T'.E.Pymutuc, ®.I'.®enpaman Xumus 1 1xn. — M.: [Ipocsemenune — 1992 r.

3. JI.A.llgetkoB Opranuveckas xumusi — M.: [IpocBemenne — 1988 r.

4. H.I1.I'aBpycetiko [IpoBepounbie paboThI o opranuveckoit xumuu — M.: [Ipocsemnienue — 1988 r.

5. KO.M.Epoxun Tectsl mo xumuu: yae6Hoe nocodbue. — M.: TK Benbu, U3garensctBo [Ipocnekt, 2009 r.
6. W.B.Mapkuna CoBpeMeHHBIN YpoK XuMuH — SpocnaBib: Akanemus pa3sutus, 2008 r.

7. A.M.Tabep Hedtp — mpomwoe, Hactosiee, Oyaymiee — M.: [IpocBemenue, 1987 r.

8. 0O.C.l'abpuensu Xumus 10 — M.: Ipoda — 2006 r.

9. O.C.l'abpuensu Xumus 11 — M.: Ipoda — 2006 r.

WuTepHer-pecypcesl:

www.hemi.wallst.ru (O6pa3oBaTenbHBIN CAWT AJIS IIKOJIBHUKOB «XHUMUS»).

www.alhimikov.net (O6pa3oBaTenbHbIi CAWT IS IIKOJILHHKOB).

WWWw.chem.msu.su (DaekTpoHHast OMOIHOTEKA [0 XUMHH ).

Www.enauki.ru (natepHeT-u3nanue st yaureneit «k EctectBeHHble HayKm»). WWW.1september.ru
(meTonnueckas razeta «llepBoe ceHTAOP»).

WWW.hvsh.ru (xypaan « XuMHus B IIKOJIE»).

WWW.hij.ru Gxypaan «XuMHs ¥ KH3HBY).


http://www.hemi.wallst.ru/
http://www.alhimikov.net/
http://www.chem.msu.su/
http://www.enauki.ru/
http://www.1september.ru/
http://www.hvsh.ru/
http://www.hij.ru/

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCIIUIIJIMHbI

KOHTpOHb MU OLCHKa pPCE3yJIbTAaTOB OCBOCHUA AUCHUINIIMHBI OCYHICCTBIIACTCA IPCIOAAaBaTCICM B

nporecce MPOBEACHUS MPAKTUUYECKUX 3aHATHIA M JIAOOPATOPHBIX PabOT, TECTUPOBAHUS, @ TAKXKE BBITOJIHEHHS

oOyJaronierocs MHAUBUIYATbHBIX 33JaHUH, IPOCKTOB, UCCIICIOBAHUIA.

PesyabTaTsl 00yyeHus
(ocBOEHHBbIE YMeHHs, YCBOCHHbIE 3HAHMA)

@DopMBbI U METObl KOHTPOJISI M OLIEeHKHU
pe3yJabTaToB 00y4YeHHsl

YMmernb

Ha3bIBaTh U3yYCHHBIC BEIIECTBA MO MEXIYHAPOIHOU
HOMEHKJIaType;

OTIPENIEsATh BAJICHTHOCTh M CTENEHb OKHCIICHUS
XUMHYECKHUX 3JIEMEHTOB, THUIT XHUMHUYECKOW CBS3H B
COCIMHEHUSX; XapaKTep CPe/bl B BOJHBIX pACTBOPAX;
OKUCITUTEIh W BOCCTAHOBHTEIb, NPUHAIICHKHOCTD
BEILIECTB K PA3JIMYHBIM KJIACCaM COEIMHEHUMH;
OOBSCHATh 3aBHCHUMOCTH CBOMCTB BEIIECTB OT HX
COCTaBa M CTPOCHMUS; 3aBUCUMOCTH CKOPOCTH PEaKITH
U XHUMHYECKOTO DPABHOBECHUS OT  PA3TUYHBIX
(bakTopoB;

XapaKTEePHU30BaTh AIEMEHTHI MAJIBIX TIEPHOJIOB TI0 UX
MOJIOKEHUIO B TIEPUOJWYECKON CHUCTEeMe; OOIme
CBOMCTBA METAJNIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB
HEOPraHMYeCKNX ¢ OPraHWYECKUX COCIUHCHHI;
CTPOCHHE W CBOWCTBAa H3YYCHHBIX OPraHUYECKHX
COEIUHEHUN,

BBITIOJIHSTh XUMHYCCKUH AKCIIEPUMEHT
pacro3HaBaHUIO BAKHEUIITUX BEIIECTB;
OPHEHTUPOBATHCS B YHUBEPCATHHBIX U CHEIHATBHBIX
MH(POPMAITMOHHBIX pecypcax;

periaTh XMMHUYECKHE 3a/1a4H 110 YPaBHEHUSM PEaKIUuid
C UCIOJIb30BAHUEM XUMHUYECKUX (POPMYII.

10

[TuceMeHHBIE KOHTPOJIBHBIE PA0OTHI, BEITIOJHEHHE
TECTOBBIX 33IaHUI PA3JIMYHBIX BUJIOB,
WHIUBUTyaJIbHbIC YCTHBIC U MMCbMEHHBIC OTBETHI,
BBITIOJTHEHHE TBOPUYECKUX 3aJaHUI, U3TOTOBJICHHE
Tabnuil, rpad)uKOB, PUCYHKOB, HATJISTHBIX MTOCOOUIA,
Harnvcanue pedepaToB, MPAKTUIECKUE PAOOTHI.

3HaTh

OCHOBHBIC 3aKOHbI XHMHH: COXpaHEHHs Macchl | [ITucbMEHHBIC TPAKTUUYECKUE U KOHTPOJIbHBIC
BEILIECTB, TIOCTOSHCTBA COCTaBa, IEPUOJAMYCCKHI | paOOTHI, BHIMOJHEHUE TECTOBBIX 3aJJaHUN Pa3IUIHBIX
3aKOH; BUJIOB, UHIUBUAYaJIbHBIE YCTHBIC U TUCbMEHHbBIC
OCHOBHBIC TCOPHUU XUMHH: DJICKTPOJUTHUYCCKOHN | OTBETHI, BHITIOJTHCHHE TBOPUYECKUX 3aJaHUH,

JMCCOLIMALINY, CTPOCHUSI OPraHUYECKUX BEIIECTB;

BaKHEWIIMEe XUMUYECKUE TMOHATHS: aTOM, MOJIEKYJIa,
BEIIECTBO, XUMHUYECKUI 3JIEMEHT, OTHOCHTEJbHAs
aTOMHasi 1 MOJIEKYJISIpHasi Macchl, MOH, aJUIOTPOIIHS,
U30TOMbI,  XUMHUYECKas  CBsI3b,  BAJECHTHOCTb,
NIEKTPOOTPHULATENBHOCTh,  CTENEHb  OKUCJICHHS,
MOJIb, MOJISIPHBI O0BEM, PACTBOPHI, NIEKTPOJIUTH U
HEDJIEKTPOJIUTHI, AJIEKTPOJIUTUYECKAs JUCCOLMALINS,
OKHUCIIUTEIb u BOCCTaHOBUTED, KaTajus,
YIJIEPOJHBINA CKeNeT, W30Mephl, (PYHKIMOHAJIbHAS

rpymnmna.

U3TOTOBJICHHE Ta0null, TpaduKOB, PUCYHKOB,
HaIJBSIHBIX MIOCOOMH, HamrcaHue pedeparos.
[IpoBeneHue KUHO-YPOKOB, YPOKOB-COPEBHOBAHUH,
YPOKOB-UTP, YU€OHBIX IKCKYPCHUH C OLIEHKOM
pe3yabTaTOB OOyUECHHUS.

YcrHbIe 3a4€THI IO TEMaM.
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