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1. MOSICHUTEJIbHAS 3AIIMCKA K PABOYEM NIPOT'PAMME
YYEBHOU JUCHUITJIMHBI XUMUSA



1.1. O6sacTh NnpuMeHeHUus pado4eil MporpaMmbl

Pabouass nmporpamma y4yeOHOW  JUCUMIUIMHBI ~ SIBISETCA  YacThblO  OCHOBHOM
npodeccuoHanbHON 00pa3oBaresibHOM mporpamMbl B cootBeTcTBUU ¢ DI'OC CIIO no
npodeccun Texuuyeckoro npoduiid: 23.01.09 MamuHUCT JTIOKOMOTHBA

1.2. Mecto y4yeOHOW MCHUIUVIMHBI B CTPYKType OCHOBHON NPOo¢eCCHOHAIBHOU
o0pa3oBare/IbHOM MPOIPAMMBI:

N3yueHne DuCHUIUIMHBI «XUMUSD» OCYILIECTBIISIETCS B paMKax M3y4eHUS JAUCLUILUINH
00111600pa30BaTEILHOTO ITUKJIIA

1.3. Hean u 3axa4m y4yeOHOM IMUCHMILIMHBI — TPeOOBAHUA K pPe3yJjbTATaM OCBOEHUS
yueOHO# TUCHUIINHBI:
OcBoeHue coaepkaHus y4eOHOM NUCHUIUIMHBI «XUMHS» 00ECIEUUBAET JOCTUKEHHUE

CTYJIEHTaMH CIEAYIOIIHUX Pe3yJIbTaTOB:

. JIUYHOCMHDBIX:

- YyBCTBO I'OPAOCTH M YBAKEHHSI K UICTOPHH U JOCTHKEHUSIM OT€YECTBEHHON XMMHUYECKOM
HAYKHU; XUMHUYECKU TPaMOTHOE MOBE/IEHHE B MPOGECCUOHAIBHON JESTEIHHOCTU U B OBITY
npy 0OpAIEHNN ¢ XMMUYECKUMU BELIECTBAMU, MaT€pUaAIaMH U MPOIECCaMU;

- TOTOBHOCTbH K HPOJOJDKEHUIO 00pa30BaHUs M MOBBIIIECHUS KBaIU(pUKAMK B U30paHHOM
npo(eCCUOHATBPHON JESITEIbHOCTY U OOBEKTUBHOE OCO3HAHHE POJIM XUMHUYECKHX
KOMIIETEHIIUNA B 3TOM;

- YMEHHE HCIIOJIb30BaTh JOCTH)KEHHUS COBPEMEHHOM XMMHYECKOW HAYKHM M XUMHUYECKHUX
TEXHOJOTUWA JUJIi TOBBIMICHUS COOCTBEHHOTO HHTEIUICKTYyaJIbHOTO Pa3BUTHS B
BbIOpaHHOU NPO(heCcCHOHATBHON IEATETbHOCTH;

. MemanpeomMemHblX:

- HWCIOJb30BaHWE PAJIMYHBIX BHUJOB ITO3HABATEIBHON JCSITEILHOCTH W OCHOBHBIX
MHTEJUICKTYaJIbHBIX Onepaluii (TOCTAaHOBKHU 3aauu, (GOpMyJIMPOBaHUS TUIIOTE3, aHATIM3a
M CHUHTE3a, CpPaBHCHHS, OOOOIICHHS, CHCTEMAaTH3alli{, BBISBICHHUS MPUYUHHO-
CIICZICTBEHHBIX CBSI3€H, MOWCKA aHAJIOTrOB, (DOPMYJIHUPOBAHMS BBIBOJOB) JJIS PCIICHHS
MOCTaBJACHHOW 3aJlayM, MPUMEHCHHE OCHOBHBIX METOJOB TO3HAHMS (HAOJIIOICHUS,
HAY4YHOTO SKCIIEPUMEHTA) JIJISl M3YUYCHHUS Pa3IIUYHBIX CTOPOH XMUMHUYECKUX OOBEKTOB U
IOPOIECCOB, C  KOTOPHIMM  BO3HHKAeT  HEOOXOAMMOCTh  CTAJIKMBaTbCS B
npodeccroHansHOM cdepe;

- HCIOJIb30BaHUE PA3JIMYHBIX HCTOYHUKOB IS IOJYYCHHS XUMHUYECKOW HHOOpMAINH,
YMEHHE OIICHUTh €€ JOCTOBEPHOCTHh JUISI JIOCTHDKEHHUS XOPOIIMX pe3yJbTaToB B
npodeccruonansHOM cdepe;

. npeomemuulx:

- chOpPMHUPOBAHHOCTD MPEJICTABICHUN O MECTe XMMHUHU B COBPEMEHHOM HAYyYHOH KapTHHE
MHpa; TOHUMAHHUE POJW XHMHUU B (POPMHpPOBAHMHU Kpyrozopa M (HyHKIIMOHAILHOMN
rPaMOTHOCTH Y€JIOBEKA JJIsl PEIICHUS] TPAKTUYECKUX 33/1a4;

- BJIQJICHUE OCHOBOIIOJIATAIOIIMMH XUMUYECKUMHU TOHATUSIMHM, TEOPHUSIMH, 3aKOHAMH H
3aKOHOMEPHOCTAMH; YBEPEHHOE IIOJb30BAHUE XUMHUYECKOM TEPMHUHOJIOTHEU U
CHUMBOJIUKOM;



- BJAQJCHUE OCHOBHBIMU METOJAMHU HAYYHOrO I[IO3HAHUS, HUCIOJIb3YEMBIMH B XUMUH:
HAOJIO/ICHUEM, OIMCAaHUEM, H3MEpPEHHEM, JKCIEPUMEHTOM; YMeHue oOpaldaThIBaTh,
OOBSICHATH pE3yJIbTaThl MPOBEJCHHBIX OIBITOB M JeJNaTh BBIBOJBI, TOTOBHOCTb U
CIIOCOOHOCTh MPUMEHSTh METO/IbI IO3HAHUS IIPU PEIIEHUH MPAKTUYECKUX 3a/a4;

- copMUPOBAaHHOCTh YMEHHSI JaBaTh KOJMYECTBEHHBIC OLIEHKH W MPOU3BOJUTH PACUETHI
10 XUMUYECKUM (POpPMYJIaM U YPABHEHUSIM;

- BJIaJICHUE TIPaBWJIAMH TEXHUKH OE€30MacHOCTH TMIPH HCIOJIb30BAHUM XUMHUYECKUX
BEILIECTB;

- copMUPOBaHHOCTh COOCTBEHHOM TMO3MLIMU 1O OTHOLIEHUIO K XUMHUYECKOU
uH(pOpMaIIK, TOTYy4YaeMOl U3 pa3HbIX HCTOYHHUKOB.

B pamkax mnpoBeAeHUs NPAKTUYECKUX 3aHATUNA NPEAyCMOTpPEHAa MpaKkTh4YecKas
MOJITOTOBKA B BUJIE BHITIOJIHEHUS PabOT, CBA3aHHBIX ¢ Oyayiie mpodeccuei.

1.4. Kotu4yecTBO 4acoB HA OCBOeHMe padoyeil MporpaMMbl yu4eOHO TUCIUILINHBI:
MaKCUMaJIbHOU y4eOHOM Harpy3ku oOyuaronierocs - 189 vacos,
B TOM YHCIJIE:

00s3aTeNbHON ayAUTOPHOM yueOHOM Harpy3ku oOy4aromierocs - 127 yacos;
CaMOCTOSITeNILHOM paboThl 0OyUaromierocs - 62 Jaca.

2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCIUILJIAHBI



2.1. O0beM yueOHOM TMCIUIIMHBI M BHAbI Y4eOHOH PadoThI

Bup yueOHo# padoThI

Oovem uacos

MaxkcumaJibHas yuyeOHasi Harpy3ka (Bcero) 189
O0s3aTesibHAs ayIMTOPHAs yueOHasi Harpy3kKa (Bcero) 127
B TOM YHCJIE:
AyIUTOPHBIE 3aHATHUS 122
ITPAKTUYECKUE 3aHSTHUS 5
KOHTPOJIbHBIE PA0OTHI 2
CamocrosiTesibHasi padora o0y4yarouerocs (Bcero) 62

B TOM 4YHCJIC.

[ToaroroBka AoKIaA0B, pedepaToB, HHIANBUTYTHHOTO
MPOEKTA C UCTIOJIb30BaHNEM HH(POPMAITMOHHBIX TEXHOJIOTHH,
SKCKYPCHUH H JP.

IIpomesicymounas ammecmayus 6 ghopme oughghepenyuposanno2o 3aiema




TemaTnuyeckuii J1aH U coaepkanue yueOHou nucuuiuinabl OY /11 Xumus

HanmenoBanue Copep:xanue yueOHOro MaTepuaa, 1abopaTtopHble padOThl U MPAKTUUECKHUE 3aHSITHS, O6bem YpoBeHb
pas3zesnoB U TeM caMmocCTosiTeNIbHasi paboTa CTYACHTOB, KypcoBasi paboTta (IIPOeKT) (eciu npedycmompeHsi) 4acoB OCBOEHUS
1 2 3 4
Brenenmne Conep:kaHue y4eOHOT0 MaTepuaa 2
Hayunbie MeToapl MoO3HaHMS BEIIECTB MU XUMHUYECKHX sIBIIEHUH. Ponb skcmepuMeHTa U TEOpHUH B
XUMUU. MoenupoBaHue XUMHUYECKUX TIPOLIECCOB. 3HAU€HHE XUMUHU Mpu ocBoeHuu npodeccuit CI1O u
cneruansHocTed CITIO TexHnueckoro npoduisi npoeccHOHAIBHOTO 00pa30BaHMUS.
Pasnea 1. O01mas u HeopraHuyeckasi XUuMHusl 118
Tema 1.1. OcHoBHbie | ConepxxaHue y4eOHOI0 MaTepuaJia 6
MOHATHS U 3aKOHBI Ocnognvie nonsamusa xumuu. BemectBo. ATtoM. Monekyia. XUMHYECKUN SJIEMEHT. AJIIOTPOIHS. 2
XUMHUU IIpoctbie u croxxkHble BemiecTBa. KauecTBEHHBIH M KOJMUYECTBEHHBIH COCTaB BEILECTB. XHUMHUECKHUE
3Hak# U popmysl. OTHOCUTENbHBIE aTOMHAsI U MOJIEKYJIsipHas Macchl. KonnuecTBo BelecTna.
Ocnognvie 3akonbl xumuu. CTEXHMOMETPUA. 3aKOH COXPAaHEHHUS MacChl BEIIECTB. 3aKOH IOCTOSIHCTBA
COCTaBa BEIIECTB MOJICKYJIIPHOM CTPYKTYpPBHI. 3aKOH ABOTAIpO U CIAEACTBUS U3 HETO.
PacueTHble 337124l HAa HAXOXJAEHUE OTHOCHUTEIBHON MOJIEKYJISPHON Macchl, ONpe/eleHue MacCOBOM
JIOJTM XUMUYECKHUX AJIEMEHTOB B CII0)KHOM BEIIECTBE.
JdeMoHcTpanun
Mojenu aToMOB XMMHUYECKHX 3JIEMEHTOB.
Mozenu MOJIEKYJI IPOCTHIX U CIOXKHBIX BellecTB (mapocrep:kHeBble U CTioapTa—Dbpurieda).
Konnekuus npocThIX M CIOKHBIX BEILIECTB.
HekoTopsle BeniecTBa KOJIM4eCTBOM 1 MOJIB.
Monenb MOISIpHOTO 00beMa ra3os.
Annorponus Gpocopa, KUCIOPOAA, OJIOBA.
IIpodeccnoHabHO 3HAYUMBbIE 3JIEMEHTHI COIePsKAHUSA
AnnotponHsle MoaudUKauu yriepoaa (anmas, rpadut), Kucioposia (KUCIOpoa, 030H), 0JioBa (cepoe
1 Oesioe 0JI0BO).
IIpakTH4yeckne 3aHATHSA -
KoHTposbHbIE pad0ThI 1
CamocrosiTesibHas padora: bruotexHonorus u reHHast uHxeHepuss — texHosnornn X XI Beka. 6
CoBpeMeHHbIE METO/Ibl 00e33apaKMBaHMs BOJIBI.
Tema 1.2 Conepxkanne y4e0HOr0 MaTepuaia 8 2

[Tepuoanueckuii 3aK0H
u [lepnonnueckas
CHCTEMAa XUMHUYECKUX

Ilepuoouuecxuii 3axon J{.M.Menoeneesa. Otkpeitue [|.M.MenneneeBsiM [lepumomuueckoro 3axoHa.
[Tepuoanueckuii 3akoH B dopmynupoBke J[.M.MenneneeBa. Ilepuoanueckas Tabmuia XUMUYECKHX
JJIEMEHTOB — Tpauueckoe OTOOpakeHHe NepHOAMYecKoro 3akoHa. CTPyKTypa NepHOANYECKON




AJIEMEHTOB
J.N.MeHnneneesa u
CTpOEHHE aToMa

TaOJIUIBL: TIEPUOIBI (MaNble ¥ OOJBIINE), TPYMIHI (TJIaBHAS U TOOOYHAs).

Cmpoenue amoma u Ilepuoouueckuii 3axon J{.M.Menoeneesa. AToMm — cioXkHas 4actuua. Sapo
(MpOTOHBI M HEWUTPOHBI) M 3JEKTpOHHAs oOosouka. M3orombl. CTpoeHHE 3JIEKTPOHHBIX 000JI0YEK
aTOMOB DJIEMEHTOB MalblXx NepruoaoB. OCOOEHHOCTH CTPOCHHUS JJIEKTPOHHBIX OO0O0JOYEK aTOMOB
AJIEMEHTOB OONBIINX TEPUOAOB (TMEepeXOoAHbIX 31eMeHTOB). [loHsTne 00 opbOurtansx. s-, p- u d-
opOuTanu. DIeKTPOHHbIE KOH(UTYPAIIUK aTOMOB XUMHUYECKUX JIIEMEHTOB.

CospemenHass ¢opmynupoBka Ilepumoguueckoro 3akoHa. 3HaueHue Ilepuoauueckoro 3akoHa WU
[lepnonnueckorr cuctembl XUMHYECKUX 3ieMeHToB J[.M.MeHneneeBa 1 pa3BUTHS HAayKH U
MIOHMMAHHUS XMMHYECKON KapTUHBI MHpa.

JdeMoHcTpanun

Paznuynsie popmel [leprnoaudeckoii cuctembl xumudeckux saemeHToB .M. Mennaeneena.
JlnHaMudeckre TabauIlbl I MOACTUPOBaHuUs [lepromaecKoil CHCTEMBI.

OnexTpu3anys Tea U UX B3aUMOJIECHCTBUE.

JlabopaTopHBIii ONIBIT

MonenupoBanue noctpoenus Ilepuonudeckoil TabOIUIBI XUMHUUECKUX JIEMEHTOB.

IMpodeccnoHaIbHO 3HAYUMBIE JIEMEHTHI CO/IePKaHUSA

MoenupoBaHie KaKk METOJ IIPOTHO3UPOBAHHUS CUTYalluN Ha IIPOU3BOJICTBE.

HpaKTuquKue 3aHATUSA

KoHTposibHbIe padoThl

CamocTosiTesibHas padora: 6

Kuznp n gestenpHocTs .M. Menaeneena.

«IlepuonnyeckoMy 3akoHY OyayIiee He TPO3HUT Pa3pYLICHHEM. . >
Tema 1.3 Coaep:xaHue y4eOHOro MaTepuaJia 12
Crpoenne Honnas xumuueckasi cesa3p. KaTtuonbel, ux oOpa3oBaHHE W3 aTOMOB B pe3yJbTaTe Iporiecca
BeIeCTBA

OKHCIIeHUSl. AHHOHBI, UX 00pa30BaHUE U3 aTOMOB B pe3ylibTaTe mpoliecca BocCTaHOBIeHUs. MonHas
CBA3b KaK CBSI3b MEXJy KaTHOHAMU M AHHMOHAMH 3a CUET JJIEKTPOCTATUYECKOTO MPHUTSKEHUSI.
Knaccudukanuss MOHOB: MO COCTaBY, 3HAKy 3apsja, HAIWYHIO TUAPAaTHOW 000104yku. MoHHBIE
KpUcTayuimueckue pemeTku. CBONCTBA BEIIECTB C HOHHBIM THIIOM KPUCTAJTMYECKOM PEIIETKH.
Kosanenmnaa xumuueckas cea3pb. MexaHu3M 00pa30BaHUSI KOBaJCHTHON CBS3U (OOMEHHBIH H
JIOHOPHO-AKIENTOPHBIN). DIEKTPOOTpUIIATEILHOCTh. KOBajIeHTHBIC MOJISpHAS U HEMOJIIpHAs CBSI3H.
KpaTHOoCTh KOBaneHTHO cBsi3u. MoOeKysipHbIE M aTOMHBIE KpUCTauInueckue pemeTku. CBoiicTBa
BEILIECTB C MOJICKYJISIPHBIMU U @TOMHBIMH KPUCTATUYECKUMHU PEIICTKAMHU.

Memannuueckasn césa3p. MeTtannndeckas KpUCTaJUIMUECKas pellieTka U MeTalTndecKas XUMHYecKas
CBs3b. PU3NYECKUE CBOWCTBA METAJIJIOB.

Aepecammuvie cocmoanus eewjecme U 6000pOOHAs C6:3b. TBeplroe, XKUIAKOE M Trazoo0pa3Hoe
cocrostHusl BeulecTB. Ilepexos BelecTBa U3 OJHOIO arperaTHOro cocTosiHus B Jipyroe. Bonopoanas




CBSI3b.
Yucmule sewgecmea u cmecu. Ilonstue o cMecu BeniecTB. [ OMOTeHHbIE U T€TEPOreHHbIE
cmecu. CocTaB cMeceii: 00beMHasi U MaccoBas JJOJU KOMIIOHEHTOB CMECH, MaccoBas OIS
IIpUMECEN.
Hucnepcnvie cucmemvl. Tlonatue o aucnepcHod cucteme. JlucmepcHas (aza u AMCIEPCHOHHAS
cpena. Kimaccudukanmst mucriepcHbIx cucteM. [ToHsITHE 0 KOJUIOMIHBIX CHCTEMAX.
JdemoHcTpaunu
Monenb KpUCTaNIMYECKON PEIIeTKU XJIOpUIa HATPUS.
OO0pa3ibl MUHEPAIOB ¢ HOHHOM KPUCTAITUYECKON PEIIeTKOMN: KaabI[UTa, TaluTa.
Mopenu KpUCTaUTMUECKUX PEHIETOK «CYXOro Jibjia» (WK Hojaa), anmasa, rpadura (Uiau KBapia).
[Tpubops! HA KUAKUX KpUCTAIIAX.
OO0pa3sibl pa3TUYHBIX TUCTICPCHBIX CUCTEM: SMYJIbCUM, CYCIICH3UM, a3p030JIeH, reield U 30JIeH.
Koarynsauus.
Cunepesuc.
O¢dexr Tungans.
JlabopaTopHblie ONBITHI
[TpuroTtoBneHue cycrneH3nu kapOboHaTa Kalblus B BOJE.
[TonydyeHue 3MyIbCUM MOTOPHOTO MacJa.
O3HaKOMIIEHHE CO CBOMCTBAMHM JIUCIIEPCHBIX CUCTEM.
IIpodeccnoHaIbHO 3HAYUMBIE JIEMEHTbI CO/IePKaHUSA

Kongencanus. Texyuects. Bosronka. Kpucrammuzanus. Cyonumanius u aecyonumaus. OMyIbCHH
Y CYCTICH3HHU.

I[IpakTH4yeckue 3aHATHSA

KoHTpoJibHBIE padoThl

CamocrosiTesibHasi padoTa:
Hcnonp30BaHue paJuOaKTUBHBIX U30TONOB B TEXHUYECKUX LIETISX.
Pentrenonckoe H3JIYUYCHHC U €I'0 MCIIOJb30BAHUEC B TCXHUKC U MCAMIIMHC.

Tema 1.4 Coaep:xkanue y4e0HOro MaTepuasia
Bopa. PactBopbi. Booa. Pacmeopwl. Pacmeopenue. Bona kak pactBopurens. PactBopumocTs BeriecTB. HachliieHHEbIe,
DIEeKTPOIUTHYECKAsT HEHACBIIICHHBIC, IEPECHIIIEHHBIE PACTBOPHI. 3ABUCUMOCTh PACTBOPUMOCTH T'a30B, KUJIKOCTEH U
JHCcCcoranus

TBEPJIBIX BEIIECTB OT PA3IMYHBIX (PaKTOPOB. MaccoBas 71015l paCTBOPEHHOTO BEIIECTBA.
Onexmponrumuueckas ouccoyuayusi. JNEKTPOIUTHI U HEDNIEKTPOUTHI. DIEKTPOTUTHUECKAS
Juccouuanus. MexaHu3Mbl 3JE€KTPOIUTUYECKON TMCCOLMALIMU AJIs BELIECTB C Pa3IMYHbIMUA TUIIAMHU
XUMHUYECKOH CBSI3U. [ MapaTupoBaHHbIE U HETHIPATUPOBAHHbBIE HOHBI. CTENEeHb AIEKTPOIUTHIECKON
quccouuainuu. CunbHbIe U caa0ble 37eKTpoiIuThl. OCHOBHBIE MTOJIOKEHUS TEOPUU
ANEKTPOJIIUTUUECKON auccoruaiii. KucioTel, OCHOBaHMS M COJIU KaK 3JIEKTPOJIHTHIL.




JdemoHcTpaunu
PactBopuMOCTH BelecTB B BOJIE.
Cobupanue ra30B METOJJOM BBITECHEHHSI BOJIBI.
PacTBOpeHue B BoAe CEPHOM KUCIOTHI M COJIE aMMOHUS.
OO0pa3ibl KpUCTAIIOTUIPATOB.
N3roroBiieHnE TUIICOBOM MOBSI3KHU.
HcnbiTanue pacTBOPOB AMEKTPOIUTOB M HEIJIEKTPOIUTOB HA MPEAMET AUCCOLIUALINH.
3aBHUCHUMOCTD CTENEHHU AIEKTPOTUTHUECKON AUCCOLUALIMHA YKCYCHON KUCIIOTHI OT pa30aBICHUS
pacTtBopa.
JIB>xeHHE OKpaIIEHHBIX HOHOB B AJIEKTPUUECKOM II0JIE.
[IpuroroBieHue )KeCTKOM BOBI U YCTPAHEHHUE €€ KECTKOCTH.
HNonHuTsl.
OO0pa3ibl MUHEpANIbHBIX BOJ PA3TUYHOTO HA3HAUCHUS.
IIpodeccnoHaIbHO 3HAYUMBIE JIEMEHTHI CO/IePKAHUSA
[IpuMeHeHre BOJbl B TEXHUYECKUX LENSIX.

IIpakTH4yeckoe 3aHsATHE:
[IpuroroBneHue pacTBopa 3aJaHHON KOHLICHTPALUH.

KoHTpoJibHbIE paboThI

CamocTrosiTesibHasi padora: 6
[T1a3ma — geTBepTOE COCTOSIHUE BEIIECTBA.

OxpaHa OKpyXaromieid cpeabl OT XUMHUYECKOro 3arpsizHeHus. KonnuecTBEeHHBbIE XapaKTePUCTHKU
3arps3HEHUS] OKPYKAIOIIEH Cpeibl.

Tema 1.5. Coneprxanue y4e0HOro MaTepuaJjia 12
Knaccndnxaums Kucnomvr u ux ceovicmea. KHUCIOTBI Kak SJEKTPOJIUTHI, MX KIaCCUPUKAIUSI TIO Pa3TUIHBIM
HCOPTaHWHICCKHIX npu3HaKaM. XUMHUYECKHE CBOMCTBA KUCIOT B CBETE TEOPHH DIICKTPOIUTHIECKOM
Coeﬂcl’;}é%}éﬁgaﬂ ux nuccoranuu. OCoOEHHOCTH B3aMMOJACHCTBHUS KOHIIEHTPHUPOBAHHOW CEPHOM M a30THOM KHCIIOT C

MeTasuiaMu. OCHOBHBIE CLIOCOOBI MTOYYEHHS KUCTOTHI.

Ocnosanusa u ux ceovcmea. OCHOBAHUSA KaK 3JIEKTPOJIUTBHI, MX KIACCU(PUKALUSA IO PA3IUYHBIM
Ipu3HaKaM. XUMHYECKHE CBOMCTBA OCHOBAHUI B CBETE TEOPHUHU AJIEKTPOJIUTUYECKOW TUCCOLUALMU.
PasnoxeHne HepacTBOPUMBIX B BOJIE OCHOBAHUN. OCHOBHBIE CIIOCOOBI MOTY4YeHHUsSI OCHOBAHUH.

Conu u ux ceoticmea. Conu Kak >1eKTpoauTsl. Conu cpeqHue, KUCIble 1 OCHOBHbIE. XUMHUYECKUE
CBOMCTBA coJiell B CBETE TEOPHUM INEKTPOIIUTHUECKONW auccouuanuu. CrnocoObl MOJy4YeHHs! COJeH.
I'mpponus cosen.

Oxcuowl u ux ceoticmsa. Coneobpasyroiime u HecojeoOpasyromue okcuabl. OCHOBHBIE, aM(pOTEpHbIE
U KHUCJIOTHBIE OKCHJIbl. 3aBUCHUMOCTh XapaKTepa OKCHAA OT CTENEHU OKUCIEHHs 00pa3yloIIero ero
MeTauia. XMMUYECKUE CBOMCTBA OKCHIOB. [losyueHne OKCuIoB.
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JdemoHcTpaunu
B3anmoneiicTBre a30THOM U KOHIIEHTPUPOBAHHOW CEPHOM KUCIOT C METAJIJIAMH.
I'openue docdopa u pacTBOpeHUE MPOAYKTA TOPEHUS B BOJE.
[Tosrydenue u cBolicTBa aM(OTEPHOTO THAPOKCHUIA.
HeoOpatumeiit ruaponus kapOuaa Kaiblus.
OOpaTUMBIN THIPOIU3 COJICH Pa3IMIHOTO THIIA.
JlabopaTopHbIe ONbITHI
HcnpiTaHue pacTBOPOB KUCIOT HHAUKATOPAMH.
B3aumMozeiicTBue METaIoB ¢ KUCIOTaMHU.
B3anmoneiicTBre KUCIOT ¢ OKCHUAaMU METAJIOB.
B3aumMopeiicTBrue KUCIOT C OCHOBAHUSIMHU.
B3anmoneiicTBre KUCIIOT ¢ CONSIMH.
WcnbiTanue pacTBOPOB LIEI0YEH MHANKATOPAMH.
B3anmopeiicTBue 1iesnodei ¢ CoasaMu.
Pa3znoxenue HepaCTBOPUMBIX OCHOBAHUM.
B3anMozeicTBue coneil ¢ MeTauiamu.
B3aumoneicTsue coleil Ipyr ¢ Ipyrom.
['mpponns coseld pa3au4HOrO THIA.

IIpodeccnoHaNBbHO 3HAYUMBIE JJIEMEHTbI COAEPKAHUA
[TpaBuiia pa3daBiieHUs] CEPHOUN KUCIOTHI.

IIpakTHyeckue 3aHATHSA:

KoHTpoJibHbIE padoThl

CamocrosiTe1bHBIE PA0OTHI 6
CepHast KHCITOTa — «XJIeO XUMHUYECKOH TIPOMBIIIICHHOCTHY.
Hcnonb30BaHne MUHEPATBHBIX KUCJIOT HA MPEANPHUITHIX PA3IMYHOTO MPOQHIISL.

Tema 1.6 Coaep:xaHue y4eOHOro MaTepuaJia 14

XUMHUYECKUE PEAKIUU

Knaccugpuxkayus xumuyeckux peaxyuu. Peakuuu COEIMHEHUS, Pas3JIOKEHUS, 3aMEIICHUs, 0OMeHa.
Karamutnaeckne peakuuu. OOpatumbeie m HeoOpaTuMble peakiuu. ['OMOTCHHBIE W TeTEpPOTCHHBIC
peakiuu. OK30TePMHUYECKHE U HHAOTEPMUYECKHE peakiuu. TeruioBoil 3(PpQexT XUMHUYecCKuX
peakuuii. TepMoxumMudeckue ypaBHEHHUS.

OxucnumenvHo-6occmanosumenvhvle  peakyuu.  CrtemneHb  okucieHus.  OKHCIWTENh U
BOCCTaHOBJIEHHE. BoccTaHOBUTENb M OKUCIEHHE. MeTo/ AIIeKTPOHHOTO OanaHca A COCTaBJICHUSA
YPaBHEHUI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINH.

Ckopocmb  xumuueckux peakyuti. [IOHATHE O CKOPOCTH XHUMHYECKHX peakluil. 3aBHCHMOCTh
CKOPOCTH XHMHUYECKUX pPEaKIUid OT Pa3Nu4HbIX (AKTOPOB: MPHUPOJBI PEArUPYIOUINX BEIIECTB, UX
KOHIIEHTPALUH, TEMIIEPATypbl, TOBEPXHOCTH CONMPUKOCHOBEHHS U UCTIONb30BAaHUS KaTaJIH3aTOPOB.
Obpamumocms  xumudeckux peaxkyuu. OOpaTuMbple W HEOOpATHMbIC PEAKIUU. XUMHUYECKOE
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paBHOBECHUE U CIIOCOOBI €r0 CMEIIEHUS.

JdeMoHcTpanun

[Tprmepsl HEOOpATUMBIX peaklnii, HAYIIHUX C 00pa30BaHUEM OCAJKa, Ta3a WU BOJBL.
3aBUCUMOCTb CKOPOCTH PEAKIIMU OT IPUPOABI pearupyroIiyx BeLeCTB.

B3aumosieiicTBe pacTBOPOB CEPHOM KHCIOTHI C paCTBOPAMHU THOCYJIb(aTa HATPHsI pa3IuIHON
KOHLEHTPALUU U TEMIIEPATYPBHI.

Moenp KUISIIEro ciosl.

3aBUCUMOCTb CKOPOCTH XMMHYECKON PEAKIIMK OT MPUCYTCTBUS KaTalu3aTopa Ha IpUMepe
pa3ioKeHus NePOKCUAA BOJOPO/Ia C MOMOIIBIO TUOKCHIa MapraHiia 1 KaTajaas3bl.

Mogens 31eKTpoau3sepa.

Mogienb 37€KTpONU3HON BaHHBI JUIsl TOJIyYEHUS aJTFOMUHUS.

Mopenb KOJIOHHBI CHHTE3a aMMHUaKa.

JlaGopaTopHbie ONBITHI

Peakuus 3amelieHuss MEIN KEJIE30M B PACTBOPE MEJHOTO KyIlopoca.

Peakuuu, naymue ¢ oOpazoBaHueM ocajika, ra3a Wil BOJBI.

3aBUCUMOCTb CKOPOCTH B3aMMOAEHCTBHSI COJITHONW KUCIIOTHI C METAJUIAMU OT MX IPUPOJIBI.
3aBUCUMOCTb CKOPOCTH B3aUMOJIEHCTBUS IIUHKA C COJISIHOM KUCIOTOM OT €€ KOHIEHTPALUH.
3aBUCHUMOCTb CKOPOCTH B3auMoeicTBus okcusia Meau (I1) ¢ cepHOM KMCIOTOM OT TeMIepaTyphl.

IIpakTH4yeckue 3aHATHSA

KonTpoJsbHbIe padoThl

CamocrositeibHas padora: 6
Peakuuu ropenust Ha MPoU3BOJCTBE U B OBITY.
[IpakTHyeckoe NPUMEHEHHUE IEKTPoIN3a: paMHUPOBAHUE, TAJIbBAHOIJIACTUKA, FAJIbBAHOCTET Ul

Tema 1.7 Coaep:xaHue y4eOHOro MaTepuaJia 11

Meranisl 1 HeMeTaUIbI

Memanner. OCOOEHHOCTH CTPOCHHS aTOMOB U KpHCTaUIOB. (DU3MYECKHE CBOWCTBA METAJUIOB.
Knaccudukanus wMerauioB 1O pa3iuyHBIM TpPU3HAKaM. XHUMHYECKHE CBOWCTBA METaJIOB.
DNEeKTPOXUMHUYECKUHN PsJ HApsDKEHUH MeTauioB. Mertamtorepmusi. OOmue crnocoObl MOTYyYSHHS

merauioB.  Ilowstne o Mmertauypruu.  [lupomeramnyprus, — THIpPOMETAUTyprus |
anekTpometautyprusi. CriiaBbl YEpHBIE U IIBETHBIE.
Hememannwvi. OcoOeHHOCTH CTpoeHUs aromMoB. Hemerayibl — mpocThie BellecTBa. 3aBUCUMOCTh

CBOMCTB TaJOr€HOB OT MX TOJOXEHUs B Nepuogudeckoil cucreme. OKHUCIHUTENbHBIE U
BOCCTAHOBUTEJIbHBIE CBOMCTBA HEMETAUIOB B 3aBUCUMOCTH OT UX TOJOXEHHUS B pALY
3JIEKTPOOTPULATEILHOCTH.

JdeMoHcTpamun

Konnekuus metanios.

B3anMopeiicTBre MeTaIOB ¢ HEMeTa/uIaMu (JKeJie3a, [IMHKA U aTFOMUHUS C CEPO, aTFOMUHHUS C
H0JIOM, CYpbMBI C XJIOPOM, TOPEHHE jKelie3a B XJIope).

['openue MeTaos.
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AJIFOMUHOTEpPMHUS.
Komnnekuus nemerannos. ['opeHne Hemetamios (cepsl, hocdopa, yris). BeiTecHeHre MeHee
AKTUBHBIX TAJIOTEHOB M3 PACTBOPOB UX COJIeH 0OJiee aKTHBHBIMH T'aJIOTEHAMH.
Monenbs npoMBIIUIEHHOM YCTAaHOBKH JIJIsl IPOU3BOJICTBA CEPHOM KUCIOTHL. Mojenb neun s 00xkura
n3BecTHAKA. Komuekuu npoyKIuii CHITMKaTHOW MPOMBITIIIEHHOCTH (cTekna, dapdopa, dasHea,
IIEMEHTA Pa3IUIHBIX MapOK H JIp.).
JlaGopaTopHble ONbITHI
3akayika ¥ OTIYCK CTaJIH.
O3HaKOMIJIEHHE CO CTPYKTYpaMu CEporo u 0eIoro 4yryHa.
PacnioznaBanue pya xenesa.

IIpodeccunoHaTbHO 3HAYMMBIE 3JIEMEHTHI COJIeP:KAHUS
Kopposus MeTaJioB: XuMU4ecKast ¥ 3JICKTPOXUMHUYECKast. 3aBUCUMOCTh CKOPOCTH KOPPO3UHU
OT yCIIOBUH OKpYy>Karotei cpeasl. Knaccudukaius KOppo3un METaIIOB MO Pa3IHYHbIM
npuzHakaM. CrocoObl 32U THI METAJUIOB OT KOPPO3HUH.

IIpakTnyeckne 3aHATHS:
[Tonydenue, cobnpanue 1 pacrio3HaBaHKE ra3oB.
Pemenue OKCIICPUMCHTAJIbHBIX 3aJ1a4.

KonTposbHbie padoThl

CamocTosiTe/IbHBIE PA0OTHI:
Ponp MeTamsoB B HWCTOPHM 4YeJIOBCUECKOM NMBWIIM3AIMU. VICTOpHS OTEUECTBEHHOM YepHOI
Mmetautypriud. COBpeMEHHOE METAILTYPrHYecKOe MPOM3BOICTBO.
Hcropust 0TeuecTBEHHOM IBETHOH MeTaurypruu. Poibp MeTayuloB M CIIABOB B HAYYHO-TEXHHYECKOM
nporpecce.
Kopposust MeTaioB ¥ coco0bl 3alUTHL OT KOPPO3HH.

Pa3znen 2. Opranuyeckasi XuMusi

67

Tema 2.1
OCHOBHBIE TTOHSITHS
OpPraHUYECKON XUMUHI
Y TEOPHS CTPOCHHS
OpPTaHUYECKUX
COCOUHCHHI

Conep:kaHue y4eOHOI0 MaTepuaia

IIpeomem opeanuueckoti xumuu. ITpupoiHbIe, NCKYCCTBEHHbIE U CHHTETUYECKHE OPraHUYECKHe
BenlecTBa. CpaBHEHUE OPraHUYECKUX BEILIECTB C HEOpraHM4ecKUMH. BaneHTHOCTh. XuMHUeckoe
CTPOEHME KaK NOPAAOK COEAMHEHUSI aTOMOB B MOJIEKYJIBI 110 BaJIEHTHOCTH.

Teopusi cmpoenus opeanuueckux coeounenuii A.M.Bymaeposa. OCHOBHBIE MOJIOKEHUS TEOPUHU
XUMHUYECKOro cTpoeHust. I3oMepus u usoMepsl. Xummuueckue Gopmysbl ¥ MO MOJIEKYIT B
OpPraHMYECKON XUMUHU.

Knaccugpuxayus opeanuueckux sewyecms. Kimaccuuranus BEIIeCTB IO CTPOCHUIO YTIIEPOIHOTO
CKeJleTa U HAINYMIO (yHKIMOHAIBHBIX TpyIil. ['omosnoru u romonorus. Hayana HoMeHKIIaTyphl
IUPAC.

Knaccugpuxayus peaxyuii 6 opeanuueckou xumuu. Peakiuy nprucoeuHeHus (THIPHUPOBAHUS,
raJIOreHUPOBAHUSA, THIPOTaIOTeHUPOBAHNUS, THIpaTaluun). Peakiuu oTiernieHus (IeruapupoBaHus,
JIeTHIPOTaJIOTeHUPOBAHUS, JleruapaTanun). Peakuuu 3amenienus. Peakiuyu n3oMepu3almi.
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JdemoHcTpauuu

Mopenu MOeKyJ1 TOMOJIOTOB U U30MEPOB OPraHUYECKUX COCIMHEHUM.

KauectBeHHOE 0OHapyx’eHHEe yriepoa, BOAOPOJa U XJIOpa B MOJIEKYJIaX OpraHMYECKUX
COCTMHEHUN.

JlabopaTopHBIi ONBIT

N3roroiieHne Moeneil MOJIEKyJl OpraHUYE€CKUX BEIIECTB.

IIpakTH4yeckue 3aHATHSA

KonTpoJsbHbIe padoThl

CamocrositeibHas padora: 5
I/ICTOpI/IH BO3HHMKHOBCHHA U pa3BUTUSA OpFaHquCKOﬁ XHUMHU.
XKusnsb u gesrensHocts A.M.ByTneposa. Buranusm u ero kpax.
Tema 2.2 Coaeprxanue yueOHOTro MaTepuaJia 13

YTreBo1opoasl U UX
MIPUPOIHBIE UCTOUHUKH

Anxarnwvl. AIKaHBI: TOMOJIOTUYECKUH P, HK30OMEPHUS U HOMEHKJIATypa alkaHOB. XUMHUECKUE
CBOICTBA aJKaHOB (M€TaHa, 3TaHa): TOPEHUE, 3aMEILIEHUE, Pa3JIOKEHUE, IETHIPUPOBAHHE.
[IpumeHeHre aikaHOB Ha OCHOBE CBOMCTB.

Ankenvl. DTUJICH, €T0 MOMyYeHHUE (IETHIPUPOBAHUEM ITaHA, ICTIOIMMEPHU3AIeH MOTUITUIICHA).
I'omonoruyeckuii psiz, ©30MEpHsi, HOMEHKIIATYpa AJIKEHOB. XMMUYECKHE CBOWCTBA 3THUJICHA!
ropeHne, KaueCTBeHHbIE peakiuu (obeciBeunBaHNEe OPOMHOM BOBI M PacTBOpa MepMaHTaHaTa
Kamus), TUApaTanus, nonumepusanus. [[pumeHeHne STuineHa Ha OCHOBE CBOMCTB.

Juenwvl u kayuyku. IloHsATHE O AMEHAX KaK yIiIeBOJOPOAAX C IByMs IBOMHBIMH CBS3SIMU.
CornpsikeHHBIC TUEeHbI. XMMUYECKHEe CBOMCTBA OyTaaneHa-1,3 u nu3omnpeHa: oOeciiBeYMBaHNe
OpOMHOI BOJBI M MOJIMMEpH3aIUs B Kayudyku. HaTypallbHbIN U CHHTeTHYECKUEe Kayuyku. Pe3uHa.
Anxunbl. AnietuneH. XMMUYECKUE CBOMCTBA alleTHIIEHA: TOpeHHe, 00ecBeUBaHHE

OpOMHOI BOJIbI, MPUCOEIUHEHHH XJIOPOBOAOPOIa U ruapaTanus. [I[pumeHeHne aneTuieHa Ha OCHOBE
CBOMCTB. MeXKJ1acCcoBasi U30MEpHs € allKaHeHaAMHU.

Apenvl. ben3on. XuMudeckue CBOHCTBa OCH301a: TOpEeHUE, pEeaKIlMy 3aMeIeHHs (TaIOTeHUPOBaHNE,
HutpoBaHue). [IpumeHeHne 6eH301a HA OCHOBE CBOMCTB.

IIpupoousie ucmounuxu yene6000po0oos. IIpupoaHblii ra3: cocTaB, MPUMEHEHHE B KAUeCTBE TOILINBA.
Hedts. CoctaB u nepepabotka nedru. [leperonka negru. HedrenpoayKkTsl.

JdemoHcTpaunu

I'openue Merana, 3TUJICHA, alleTHIICHA.

OTHolIeHNEe MeTaHa, 3TUIICHA, alleTUIeHa U 0eH30J1a K pacTBOpaM IepMaHIraHaTa Kajius 1 OpOMHOM
BOJIE.

[Tonydenue aTUNeHa peakuuei AeTuapaTaliy TaHOJa, alleTUIeHa — THIPOJIU30M KapOuaa
KaJIbIIHA.

PasnokeHue kaydyka nmpu HarpeBaHUH, UCTIBITAHUE MTPOTYKTOB Pa3IOKEHUsI Ha HETIPEIEIbHOCTb.
Konnekuus o6pasuoB HedTH 1 HedTenpoaykToB. Komnekius «KamMeHHBIH yroib U MpOayKIUs
KOKCOXMMHYECKOTO POU3BOICTBAY.
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JlaGopaTopHble ONBITHI
O3HakoMJIeHHE C KOJUIEKIIUeH 00pa31ioB HETH U MPOIYKTOB e MepepaboTKH.
O3HaKkoOMJIEHHE ¢ KOJIJIEKLMEN KayuyKOB U 00pa3liaMy U3/I€IUH U3 pe3UHBI.
IIpodeccnoHaANBHO 3HAYUMBIE JJIEMEHTbI COAePKAHUSA
Knaccugukanus u Haznauenue pesut. [lomuBunmnxiopua u ero npuMenenue. LleranoBoe uncio
JIN3€JIbHOTO TOIUIMBA.

IIpakTH4eckue 3aHATHA

KoHnTpoJbHbIe padoThl

CamocTosiTesibHas padora:
Posnb oTeuecTBEHHBIX YUEHBIX B CTAHOBJICHUU U Pa3BUTHH MUPOBOW OPraHMYECKON XUMUHU.
COBpeMeHHble MpEACTAaBJIICHHUA O TCOPUH XUMHUYCCKOI'0 CTPOCHHA.
DKOJIOTrHYeCKHe aCleKThl HCTIOIb30BAHMSI YTIIEBOJAOPOIHOIO ChIPhS.

Tema 2.3
Kucnopoconepxariue
OpPraHUYECKUE
COEMHEHHS

Conep:xanue yueOHOro MaTepuasia

Cnupmui. TlonyueHue 3TaHOJa OpPOKEHHMEM TIIFOKO3BI M THIApaTalued STWieHa. [ uapoKCcHIbHAas
rpynmna kKak (QyHKOHOHanbHasg. [loHATHE O mMpeAenbHBIX OJHOATOMHBIX CIHUPTaX. XHUMHUYECKHUE
CBOWMCTBAa 3TaHOJIA: B3aUMOJICHCTBUE C HATpPHEM, OOpa30BaHWE MPOCTHIX W CIOXKHBIX 3(DUPOB,
okuclieHue B anpaerui. [IpuMeHeHne 3TaHoNIa HA OCHOBE CBOMCTB. AJIKOTOJIM3M, €r0 MOCIEACTBUS
JUIsl OpraHU3Ma YeJI0BeKa U MpeayIpexIeHHE.

FJII/IIIepI/IH KaK IMpeaACTaBUTECIIb MHOTOATOMHBIX CIIMPTOB. KauecTBennas peaKknusg Ha MHOTOATOMHBIC
cnuptel. [IpuMeHenue raunepuHa.

Denon. duznueckue M XUMHUECKHUE CBOMCTBa (eHoNa. B3aumMHOe BIHMSHHE aTOMOB B MOJIEKYJIE
(deHona: B3aUMOJICUCTBUE C TUAPOKCUIOM HATpUs W a30THOHM kucioTou. [IpuMenenue ¢eHona Ha
OCHOBE CBOMCTB.

Anvoecuovl. Ilonarue o0 anpaeruaax. AnpJaeruaHas rpymnmna kak GyHKImoHanbHas. DopManbaerua u
€ro CBOWCTBA: OKHUCIIEHHE B COOTBETCTBYIOILYI) KHCJIOTY, BOCCTAHOBJIEHHE B COOTBETCTBYIOIIMM
cnupt. llomyueHue anpAETUAOB OKUCICHHEM COOTBETCTBYIOIIMX cHHpToB. [lpumeHeHue
(dbopManbaeruia Ha OCHOBE €r0 CBOWCTB.

Kapbonosvie xucnomei. Ilonatme o kapOOHOBBIX KucioTax. KapOokcuibHas Trpynma Kak
¢byukuoHanbHas. ['oMonoruueckuit psii  MpeleibHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.
[Tonmydyenne KapOOHOBBIX KHCIOT OKHCICHHEM albJerHI0B. XUMHYECKHE CBONCTBA YKCYCHOM
KHCJIOTHI: OOIIMe CBOMCTBA ¢ MUHEPAJIHHBIMH KUCIOTaMHU W peaknus stepudukanun. [Ipumenenue
YKCYCHOM KHCJIOThI HA OCHOBE CBOWCTB. BBICIINE KUPHBIE KUCJIOTHl HA TPUMEpPE MaTbMUTUHOBOW U
CTEapUHOBOM.

Cnoorcnvie 2¢hupsr u oscupwi. Ilomydenue cinoxHbIX 3(pupoB peakiuei stepudukanuu. CloXHBIC
a¢upsl B TIpuUpoJe, UX 3HaueHUe. [IpuMeHeHne CIoKHBIX 3(PUPOB HA OCHOBE CBOWCTB. JKUpHI Kak
cinoxuble 3¢upbl. Krmaccudukamus sxupoB. XHUMHUYECKHE CBOMCTBA JKUPOB: THAPOIU3 H
TUIPUPOBAHUE KUAKUX KUPOB. [IpMeHeHue ®UpoB Ha OCHOBE CBOMCTB. MbLia.

Yenesoow. YrmeBonwl, ux kiaccudukanus: MoHocaxapuibl (TIOK03a, (PYKTO3a), JAMCAXaAPHUIBI
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(caxapo3a) u mojucaxapuibl (KpaxMail U IEJUTI0JI03a).
['mroko03a — BEIIECTBO ¢ ABOMCTBEHHOM (PYHKIIHEH — alnbJAeTHAOCTHPT. XUMHUECKHE
CBOWMCTBA TIIOKO3BI: OKHCJICHHE B TIFOKOHOBYIO KHCJIOTY, BOCCTAHOBJICHHE B COPOUT, CIIHPTOBOC
opoxenue. [IppuMeHeHHE TIIIOKO3bI HA OCHOBE CBOWCTB.
3HaveHHE YIJIEBOJIOB B KUBOW MPUPOE U KU3HU denioBeka. [loHaTHe 0 peakiusx nojau-
KOHJICHCAIIMU U THAPOJIM3a HA IPUMEPE B3aUMOIPEBPAIICHHI: TII0KO03a <> MOJIMCAXapHI.
JdemoHcTpauuu
OxkucrieHrue cnupTa B ajabAeTU/I.
KauecTtBeHHbIe peakiy Ha MHOTOATOMHBIE CITUPTHI.
PactBopuMocTh (heHOMa B BOJIE TTPU OOBIYHON TEMIIEpaType U HarpeBaHHH.
KauecTtBeHHbIe peakiuu Ha (HEHOIL.
Peakmus cepeOpstHOTO 3epKajia aJlbJIETH/IOB U TITFOKO3BI.
OK#HCIICeHHE alTbJIETHIOB U TJIFOKO3bI B KHCIIOTY ¢ romoInbio ruapokcuaa meau (I1). KauecrBennas
peakiust Ha kpaxmain. Komnekius 3(upHBIX Macen.
JlabopaTopHble ONBITHI
PactBopenue rimiiepruHa B BoJie M B3auMoielicTBre ¢ ruapokcuaoM meau (I1).
CBoiicTBa YKCYCHOM KHCIIOTHI, OOIIHE CO CBOMCTBAMU MHUHEPATBHBIX KHCIIOT.
JlokazaTenbCcTBO HEMPEAETHbHOTO XapaKkTepa KUAKOTO KHUPA.
B3anMopeiicTBre TIIFOKO3bI U caxapo3bl ¢ ruapokcuaoM menu (11).
KauecTtBenHnas peaxius Ha Kpaxmad.

IIpodeccnoHabHO 3HAYUMBbIE 3JIEMEHTHI COIePsKAHUSA
[TnenkooOpasyroiue Macia. 3aMeHa )KUPOB B TEXHUKE HEMHILEBLIM ChipbeM. CHHTETHYECKHE
MOIOIIME CPEACTBA.

IpakTn4yeckune 3aHATHA

KonTpoJbHbIe padoThl

CamocTrosiTesibHasi padora:
DKOHOMMYECKHE aCHEKThl MEKIYHapOJHOTO COTPYAHHUYECTBA MO HCIOJIb30BAHUIO YIJIEBOJIOPOJHOIO
CBIPBSI.
VicTopus OTKpBITHS M pa3pabOTKU Ta30BBIX M HEPTIHBIX MecTOpokaeHni B Poccuiickoit deneparmu.

Tema 2.4
A3zoTcoaepikaiiue
OpraHUYEeCKUe
COEUHEHMS.
[Tomumepsr

Conep:xanue y4e0HOro MaTepuaia

Amunwr. Tlorarue 060 amuHax. Anmndarndeckue aMuHbBI, HX KJIaCCH(PUKAIUST 1 HOMEHKIIATypa.
AHMIIMH Kak opraHmueckoe ocHoBanue. [lomydenue aHwnmHa w3 HuTpoOeHsona. [Ipumenenue
aHWJIMHA HAa OCHOBE CBOWCTB.

Amunoxuciomosl. AMHHOKHCIOTHI KaKk aM(pOTepHBIC TUPYHKIIHOHATBHBIE OPTAHUICCKUE COCTMHCHHUS.
XHWMHUYECKHE CBOMCTBA AMMHOKHUCIIOT: B3aMOJEHCTBUE C IIEI0YaMU, KUCIOTAMU U JIPYT C IPYyTroM
(peakuust nonukoHAeHcanuu). llentuaHas cBs3p U noiaunentuasl. [IpuMeHeHre aMUHOKUCIOT Ha
OCHOBE CBOWCTB.

benxu. TlepBuuHas, BTOpWYHAs, TPETHUYHASI CTPYKTYpPhl OCIKOB. XHMMHUYECKHE CBOWCTBA OEIKOB:

11
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rOpeHue, JeHaTypauus, THIPOIN3, [IBETHbIE peakiuu. buonornueckue GyHKIUMN OEIKOB.
Tonumepowl. benku 1 monucaxapuibl Kak OMOMOIUMEPHI.

Ilnacmmaccor. IlonydeHne noauMepoB peakuuen NoJMMEepHU3alii U OJIMKOHACHCALU Y.
TepMorutacTu4HbIE M TEPMOPEAKTUBHBIE M1acTMacchl. [IpeacraBurenu niactmace.

BOJ’IOKHE[, ux KHaCCI/I(I)I/IKaL[I/ISI. HonyquI/Ie BOJIOKOH. OT,Z[GHBHLIC MNPpEACTABUTCIIN XUMHYCCKUX

BOJIOKOH.
JdemoHcTpauuu
B3anmoneiicTBre aMMHuaKa U aHWJIMHA C COJISTHOM KHCIIOTOM.
Peakmust anunuHa ¢ 6poMHOM BOIOM.
JokazaTenbcTBO HATMYKS (PYHKIIMOHAIBHBIX TPYII B pAaCTBOPAaX aMUHOKHUCIIOT.
PactBopenue u ocaxaeHne 6eIKoB.
L{BeTHBIE peakuu OEIKOB.
['openue nTuybero nepa v WEPCTIHON HUTH.
JlabopaTopHbIe ONBITHI
PactBopenue 6emkoB B BoJIC.
OO6Hapy»xeHne OCJIKOB B MOJIOKE M MSICHOM OyJIbOHE.
Jenarypanus pactBopa 6emKka KypruHOTO SiIa CIIUPTOM, PACTBOPAMHU COJICH TSHKEIBIX
METaJUIOB U MPU HArPEBaHUHU.
IIpodeccnoHaNBbHO 3HAYUMBIE JJIEMEHTbI COAEPKAHUA
KamnpoH kak npecTaBuTeNh NOJTUAMHUIHBIX BOJIOKOH. [[0MMBUHIIXIIOPU], TOTUTETPAPTOPITUIICH
(tepsion). Penonodopmanpaeruaable miactmacesl. Llemmymon.

IIpakTH4eckne 3aHATHA
Pemenne OKCIICPUMCHTAJIbHBIX 3a/1a4 Ha I/IIIGHTI/I(bI/IKaIII/IIO OpTraHUYCCKUX COGﬂHHCHHﬁ.
PacniosHaBaHue I1acTMacc M BOJIOKOH.

KonTpoJbHbIe padoThl

CamocTrosiTesibHas padora:
CuHTeTHYecKHe KayuyyKH: HCTOPHS, MHOr000pa3ue U MepCreKTUBEL.
Pe3unoTexHnyeckoe Mpou3BOJICTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM IPOTrpecce.
CB&pO‘lHOG MIPOU3BOJACTBO U POJIb XUMHH YITICBOJOPOOAOB B HCM.

JAnddepennupoBaHHbIii 3a4eT

Hrtoro

189
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3. YCJIOBUA PEAJINBALIMU TPOTI'PAMMBI INCHUTIJIMHBI

3.1. TpeOoBaHNS K MUHMMAJIBHOMY MaTepHAJIbHO-TEXHHYECKOMY 00ecIeYeHU 0
Peanuzanumst yueOHOM AUCIUIUIMHBI TpeOyeT HaMU4us yaeOHOTO KabuHeTa « XUMHH U
OMOJIOT U
O6opynoBanne yudeOHOTO KaOMHETA:

- IOCA/I0YHBIE MECTA MO0 KOJUYECTBY 00YUaIOIINXCS;

- pabouee MecTo MpernoaaBaTes;

- IEMOHCTPALMOHHBIN CTOJI,

- BBITSDKHOM 1IKad;

- y4eOHO-HarIsAHbIE TOCOOMS IO XHUMHH: TEPUOJUYECKAs CHUCTEeMa XHUMHUYECKUX
anementoB J.M. MenzeneeBa, psaa HanpsHKeHUH METAIOB, Psiji SJIEKTPOOTPUIIATEIHHOCTH
HEMETaJJIOB, TabJiMlla PaCTBOPUMOCTH COJIeH, KUCIOT U OCHOBAaHUN B BOJE, IJIAKATHI IO
oO11Iel 1 HEOPTraHMYECKOM XUMUU; TJIAKAThI TI0 OPraHUYECKON XUMUH;

- YMBIBaJIbHBIC PAKOBUHBI.

Texauueckue cpecTBa 00yUeHUs:

- MYJIbTUMEIUHHOE O0OpYJOBaHHUE; KOMIBIOTEP C JHUIEH3MOHHBIM MPOTrPAMMHBIM
oOecIeUeHHEM;

- BJIEKTPOHHbBIE HOCUTENU JUJAKTUUYECKUX U METOJUYECKUX MAaTEPHUAIIOB.
O6opynoBaHue J1a0OPaHTCKOM U €€ pabo4YnX MECT:

- ceid,

- mkad 1151 1abopaTopHOro 000pyI0BaHMS,

- koJutekuuu: «Metambly, «I"opHble TOpoAb», «[ImacTMacchl 1 BOJIOKHA», MOJIEIH
OpraHMYECKUX BEIECTB;

- TabopaTopHOe 000PYyIOBAaHUE: XUMHUYECKAs MTOCY/1a, XUMHUUYECKUE PEaKTUBBI,
71a00paTOpPHBIE BECHI U PA3HOBECHI;

- pabouuii CTOII.

3.2. HupopmanuonHoe odecnedeHne 00y4eHust

Ilepeuenb pexomMeHayeMbIX YUeOHbIX U31aHuil, UHTepHeT-pecypcoB, 10NOJIHUTEIbLHOM
JIUTEPATYPHI.

OcHOBHBbIE HCTOUYHHUKH:

1. I'abpuensa O.C., OctpoymoB N.I". Xumust niisa npodeccuii U crienuagibHOCTEH
TEXHUYECKOTO TTPouiIsi: y4eOHUK ISl CTY/A. YUPEKIACHHUH cpe. npod. oopa3zoBanHus. — 4-¢

u3a., crep. — M.: 3gaTenbckuii ueHT}/)[ «Axkanemus», 2017. =272 c. _ .
2.Taopuensn O.C,, OctpoymoB I" Xumus pana  npodeccuii W CHEUAIBHOCTEH
§%>ﬁnqecxoro npoduis: y4eOHUK JUIsl CTYJ. YUPEKJIeHUM cped. mpod. oopazoBanus. — M.,

3. Tabpuensn O. C.Xumus. 10 knacc. ba3oBblil ypoBeHb: y4€OHUK —2-€ U3/l., CTEPEOTHIL. —
M.: 2014. - 191,(1)c.: un.

4. Ta6bpuensa O.C. Xumusa.ll kmacc. ba3oBblii ypoBeHb: yueO. miusg  oOmeoOpa3oBar.
yapexaeHnii—a4-e uza., crepeorurt. — M.: Jlpoda, 2014 —223, (1).: n.

JIOHOJIHI/ITGJILHLIG HCTOYHHKMH:

1. Tabpuensn O.C., A. B. SAmykoBa. Xumusa 10 kiacc. ba3oBblil ypoBEHb : METOAMYECKOE
nmoccoboue. — M., 2016. — 222 (2), c.
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2. T'abpuensin O.C., U. I'. OctpoymoB. ba3oBrblii ypoBeHb: MeToanueckoe nocodue: [dpoda,
2016. — 236, (4)c. — kHUTA 7151 yUUTENSA

3. lN'abpuensu O.C. u ap. Xumus 11 mpodeccuii U CrieuaaIbHOCTeH TEXHUYECKOTO MTPOQUIIS
(3JIEKTPOHHOE MPUIIOKEHUE).

HNuTepHeT-pecypcesbi:

1. ALLBEST.RU ::: OecniiaTHble OM0JMOTEKH CETH :: XUMUS
http://www.allbest.ru/him.htm

1. www.chem.msu.su (9neKTpoHHasa bnbanoTeka rno XxMmmn).
www.enauki.ru (MHTepHeT-n3gaHue onsa yymtenen «EcrectBeHHble
Haykun»). www.lseptember.ru (MeTogun4eckasa raseta «llepBoe
ceHTabpa»). www.hvsh.ru (KypHan «XumMusa B WiKose»). www.hij.ru
(>KypHan «XnMUsa 1N XXU3Hb>»).

2.  www.chemistry-chemists.com (371€KTPOHHbLIN XYPHaN «XUMUKN U
XUMNA»).

3. www.pvg.mk.ru (onmmnuana «lNMokopn BopobbeBbl ropbl»).
www.hemi.wallst.ru (O6pa3oBaTefibHbIV CANT A9 WKOJIbHNKOB
«Xumunsa»). www.alhimikov.net (Obpa3oBaTenbHbIV CanT Ans
LUKOJIbHUKOB).

2. ["abpuensn, O.C ... - "Xumus". M3narenbckuit gom "[lepBoe ceHtsiops"”
http://him.1september.ru/article.php?ID=200700205
3. OcHoBbl xumuu. MaTepHeT-yueOHuk. http://www.hemi.nsu.ru/

4. Iloae3nasi undgopmanusi no xuMum http:// www.alhimikov.net/
5. XuMuyeckasi BcsunHa: ccblikd (1 yacTe) http:// www.alhimik.ru/etcet/etcetO1.html

6. Xumus B unrepHerte. [Tonesnnie cepinku. http://www.fptl.ru/Chem%20block Himija
%20v%?20internete.html

7. Xumus. O0pa3oBaTEIbHBINA CANT /IS IIIKOJIBHUKOB M CTYJIEHTOB. http://hemi.wallst.ru/
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4. KOHTPOJIb Y OIIEHKA PE3YJBTATOB OCBOEHHUSA YUEBHOM

JANCIUIIJINHBI
KoHTpoib M oOmeHKa pe3ylbTaTOB OCBOEHUS Y4YEOHOW AUCIUIUIMHBI OCYIIECTBIISETCS
IpernojaBaTesieM B MPOIECCE MPOBEICHUS MPAKTHUYECKUX 3aHATUN U JTa0OpaTOPHBIX padoT,

TECTUPOBAHMS,
MIPOEKTOB, UCCJIEIOBAHUM.

a TaKXKe BBHITIOJHEHUS OOYYAIOMMMUCS WHIWBHUAYATbHBIX 3aJlaHUH,

Pe3yabTaThl 00yueHus (0CBOEHHbIE
yMeHMsl, YCBOEHHbI€ 3HAHMS)

@DopMbI M METO/IbI KOHTPOJIA U
OLICHKH Pe3yJIbTATOB 00y4YeHHUsI

JIUYHOCMHblE:

- YyBCTBO F'OPJAOCTH M YBAXXEHUSI K UICTOPUH
Y JOCTUKEHUSAM OTEYECTBEHHOU
XUMHUYECKOW HAYKH; XUMHUYECKH TPAMOTHOE
MoBejIeHUE B Tpo(eccruoHanbHOM
JESTEIBHOCTH U B OBITY TIPH OOpAIEHNH C
XUMHUYECKUMHU BEIECTBAMHU, MAaTEpUATIAMU
Y MPOLIECCAMH;

OneHka ayJuTOpHOI/ BHEAYy IUTOPHOU
CaMOCTOATENLHON pabOThI

- TOTOBHOCTH K MPOAOHKEHUIO0 00pa30BaHUs
Y TIOBBIILICHUS KBATU(PUKALIMY B U30paHHON
1po(heCCUOHATIBHON NEATENBHOCTH U
O00BEKTUBHOE OCO3HAHME POJIU XUMUYECKUX
KOMIETEHIUH B 3TOM;

OueHka ayJuTOpHOI/ BHEAY AUTOPHOU
CaMOCTOATENbHON padOThI

-BJIAJICHUE KYJIbTYPOU MBIIIICHHSI,
CIIOCOOHOCTH K 0000IIEHUIO, aHATHU3Y,
BOCIIPUATHIO WH(OpMaIuu B 00J1aCcTH
€CTECTBEHHBIX HAyK, TOCTAHOBKE IEIH U
BBEIOOpPY MyTel €€ JOCTHKEHUS B
npodeccuoHalbHOMU cdepe;

OreHka ayJuTOpHOI/ BHEAY AUTOPHOM
CaMOCTOATEITLHOM pabOThI

O1nieHKa BBITIOTHEHUS KOHTPOJbHBIX U
CaMOCTOATEIBHBIX PadbOT

-yMEHHUE UCIIOJIb30BaTh JOOCTIKCHHUS | OlieHKa ayIUTOPHOW/ BHEAY JTUTOPHON
COBPEMEHHOM  XMMHYECKOH  HAYKd U | caMOCTOSATENBLHON paboThI
XUMHUYCCKHUX TCXHOJIOTHU O ITOBBIIICHUSA OHGHKa BBIIIOJTHEHUS KOHTPOJIBHBIX U
COOCTBEHHOT'O MHTEIIEKTYANIbHOIO | canoCTOSTEIbHBIX PadoT

pa3BUTHS

BBIOpaHHOM MTpo(eccCHOHaNbHON

JNEeSITEIbHOCTH,

Memanpeomemmbple:

-MCTIOJIb30BAHUE PA3IMYHBIX HCTOYHHKOB
JJI TOJTYYEeHHUs] XMMHUYECKON MH(popMalu,
YMEHHE OLEHUTh €€ JTOCTOBEPHOCTH MJIs
JOCTHKEHHST ~ XOpOILIUX pE3yJIbTaTOB B
npodeccuoHanbHOM cdepe;

OrneHka ayIuTOpHOI/ BHEAYy IUTOPHOU
CaMOCTOATENbHON pabOThI

OrieHKa BBITTOJTHEHUS] KOHTPOJIBHBIX U
CaMOCTOATEIHHBIX PaboT
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- HCTIOJIb30BaHNUE PA3TUYHBIX BUJIOB
MO3HABATENILHOM JCSITEIIBHOCTA U OCHOBHBIX
MHTEJUICKTYabHBIX ONeparuil (IOCTaHOBKH
3aauu, GOPMYITUPOBAHUS TUTIOTE3, aHAIH3A
Y CHUHTE3a, CPaBHEHUS, 00001IeHN ,
CUCTEMaTHU3aINH, BBISIBICHUS IPUINHHO-
CJICICTBEHHBIX CBSI3€H, IOMCKA aHAJIOTOB,
dhopMyIMpOBAHUS BHIBOJIOB) ISl PEIICHUS
MTOCTABJICHHOM 3a/1au, TPUMEHEHUE
OCHOBHBIX METOJIOB TTO3HAHUS
(HaOJIrOICHN S, HAYYHOTO SKCTIIEPUMEHTA)
JUTSL U3yYEHUS PA3IMYHBIX CTOPOH
XUMHUYECKUX 00BEKTOB M MIPOIIECCOB, C
KOTOPBIMU BO3HUKAET HEOOXOIUMOCTh
CTAJIKUBAThCA B MpodecCuoHaNbHOM cepe;

Onenka ayIuTOpHOI/ BHEAY IUTOPHOU
CaMOCTOATENLHON pabOThI

npeomemmuule:

- cOpPMUPOBAHHOCTH MPEJCTABICHUM O
MeCTe XMMHUHU B COBPEMEHHOM HAyYHOU
KapTUHE MUpa; TOHUMaHUE POJIH XUMHUU B
(bopMHpPOBaHUU KPYTo30pa
(GYHKIIMOHATFHOW TPAMOTHOCTH YeIOBEKa
JUTS PEIIeHUs] MPAKTHYECKUX 3a/1a4;

OueHka ayJuTOpHOI/ BHEAY AUTOPHOM
CaMOCTOATEIBHOMN pabOThI

OneHka BBIMOJIHEHUS] KOHTPOJIbHBIX U

CaMOCTOATENbHBIX PadboT

OreHka BBINOIHEHNS J1a00PAaTOPHBIX U
IPAKTHYECKUX padoT

- BJIaJICHME OCHOBOIIOJIararoIiuMu
XAMUYECKUMHU NOHATUAMUA, TEOPUIMHU,
3aKOHAMU U 3aKOHOMEPHOCTSIMU; YBEPEHHOE
MOJIb30BAHUE XUMHYECKOW TEPMUHOIOTUEN
1 CUMBOJIMKOM;

OreHka ayJuTOpHOI/ BHEAY AUTOPHOM
CaMOCTOATETLHOM pabOThI

O1nieHKa BBITIOTHEHUS KOHTPOJIbHBIX U
CaMOCTOATEIBHBIX PadbOT

- BJIaJICHUE OCHOBHBIMH METOJaMH
HAyYHOTO ITO3HAHMSI, UCIIOIh3YEMBIMU B
XUMUU: HAOJIFOICHUEM, OITUCAHUEM,
U3MEpEHNEM, SKCIIEPUMEHTOM; YMEHHE
00pabaThIBaTh, OOBSICHITH PE3YIHTATHI
MIPOBE/ICHHBIX OIBITOB U JIEJIATh BHIBOJIBI;
TOTOBHOCTh M CLIOCOOHOCTH MMPUMEHSATH
METO/Ibl TTIO3HAHUS TIPU PEIICHUN
MPAKTUYECKUX 33]1a4;

OueHka ayJuTOpHOI/ BHEAY AUTOPHOU

CaMOCTOATENbHON padOThI

OneHka BBIMOJIHEHUS] KOHTPOJIBHBIX U

CaMOCTOSITENIbHBIX PadOT

OreHKa BBINOIHEHUS Ja00PAaTOPHBIX U
MPaKTUYECKUX PabOT

-c()OpMHUPOBAHHOCTh YMEHHSI 1aBaTh
KOJINYECTBEHHBIE OLICHKU U TPOU3BOJIUTH
pacyeTbl 0 XUMUYECKUM (POopMyJiaM U
YPaBHEHUSM;

OueHka ayJuTOpHOI/ BHEAY AUTOPHOU
CaMOCTOATEIBHOMN pabOThI

OneHka BBIMOJTHEHUS] KOHTPOJIbHBIX U

CaMOCTOATEIbHBIX PadboT

OneHka BBIMOJIHEHUS JIA0OPATOPHBIX U
IPAKTHYECKUX padoT

-BJIaJICHUC IIpaBHJIaMHU TEXHUKH
0e30macHOCTH npu UCIIOJIb30BAaHUU
XMMHUYECKUX BEIIECTB;

c(OpMUPOBAHHOCTh COOCTBEHHOH IMO3HUIIAN

OrneHka ayIuTOpHOI/ BHEAYy IUTOPHOU
CaMOCTOATENbHON pabOThI
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0 OTHOLIEHUIO K XUMHUUYECKOU
nH(popManuu, moJIydaeMoi 13 pa3HbIX
UCTOYHUKOB
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