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PaccmoTtpena

Ha 3aCeJlaHuM IUKJIOBOU KOMHCCHH

00IIECTBEHHO-TYMaHUTAPHBIX U €CTECTBEHHO-MATEMaTUYECKUX JUCIUILINH
nportokoi Ne 10 ot 31.05.2021 r.

[Ipencenarenb T.B. Kyapuna

Pabouast mporpamMma o0111e00pa30BaTEILHOTO MpeaAMeTa pa3paboTaHa Ha OCHOBE MPUMEPHOM
MPOrpaMMBbl « XUMUsS» ISl TIpodecCrOHABbHBIX 00pa30BaTeNbHBIX OPraHU3allil TOCYIapCTBEHHBIM
aBTOHOMHBIM YUYpPEKICHUEM «(peaepanbHblii UHCTUTYT pa3BuTus oopazoBanus» (OI'AY «OHUPO») B
KaueCTBE MPUMEPHON MPOTPaMMBI JJIs Peai3alii OCHOBHOM MPoQecCHOHAIBHON 00pa30oBaTeIbHOM
nporpamMmbl CI1O Ha 6aze 0OCHOBHOTO 00IIeT0 00pa30BaHus C MOJTYYSHHEM CPEIHEro 00LIero
obpazoBanus (mpoTokois Ne3 ot 21.07.2015r. perucrpanmoHHbIi HOMEp peructpanuu 381

0123.07.2015r. ®I'AY «DUPOY»).

Opranuzanus-pazpadorunk: OBIIOY «OI'TK» ConnueBckuii punuan

PazpaGotunk: MenseneBa Mpuna BukropoBHa mnpenogaBarens OBIIOY «OI'TK» ConHueBckoro
¢dunnana.



AHHOTALIUA
PABOYEH ITPOTPAMMBI: «XHMH»

no npogeccun 19.01.04 Ilexaps.

Heap yueOHON AMCUUIUIMHEI - TPEOOBAaHUS K pe3yIbTaTaM OCBOCHUS AUCLMIIUHBL.
B pe3ynbrate ocBoeHMs y4eOHON NUCHUIITUHBI 00YYaIOIIHIICs T0JKEH yMens.

v cpaBHMBaTh, HAOJIIOIATh, HAXOAUTH OOIIME YEPTHI ¥ PA3JINYMUs, BBIIEIATH CYIIECTBEHHBIE
(3HAYMMBbIE YEPThl) XUMHUYECKUX CHUCTEM, MPUMEHITH IMOJyYCHHbIE 3HAHUS JJIs1 OOBSICHEHUS
HA0JII0/TaeMBIX MPOIIECCOB U SIBJICHUH;

v/ WCIOJB30BaTh 3HAHHWE CBOMCTB BEIIECTB M HX pPacTBOPOB B MNPO(eCCHOHATBHOMN
NEATEIbHOCTH;

v/ COCTaBJIATH yPaBHEHUsI PA3JINYHBIX TUIIOB XUMHYECKUX PEAKIIHA;

v\ pacCuMTHIBaTh BaXKHEHINHE XapaKTEPUCTHKH XMMHUYCCKHMX CHCTeM (KOHIeHTpanuio, pH,
CKOPOCTbh XUMHUYECKOH pEeaKInn, CMEIIEHHE XUMUUYECKOT0 paBHOBECHUS U JIp.);

v/ peliaTh MpakTHYECKHE 3aj1au, ONHMPAsACh HA TOJyYEHHbIE 3HAHUS U TMPUMEHATH UX MPU
M3YUYEHUH CIIEIHAIbHBIX JUCHUILINH;

v\ HCIOJB30BaTh METOABl XHMHYECKOW HICHTH(HMKAIMM BEIIECTB B OBITOBOM U
po¢eCCUOHATBHOMN eI TEIbHOCTH;

v BBIOMpaTh HaWMEHEe DOKOJIOTHYECKHM BPEIHBIE CIIOCOOBI JIEATENLHOCTH B KOHKPETHOU
CUTYyaluu;
v\ IpUMEHATH MPUHIKI «3I0POBOr0 00pasa JKM3HU» JUIS OpraHu3alMd  OBITOBOM |
npo¢eCcCUOHATBHOM AESATEIHHOCTH.
B pesynbrate ocBoeHHS y4eOHON AUCIMUIUTUHBI 00YYaIONTUICS T0KECH 3HAMb/NOHUMAMY.
v' 0COOEHHOCTH XHUMHYECKOM KapTHHBI MUPA, HCTOPHIO H3MEHEHHUS XMMUYECKON KapTHHBI MHPa
C pa3BUTHEM HAYKH;
v\ BKIAJ BEJIMKHX YYEHBIX B (OPMHUPOBAHHHM COBPEMEHHOW €CTECTBEHHOHAYYHOW KAPTHHBI
MUpa,;
v/ TEOPHUIO OCHOBHBIX Pa3/IeJiOB XMMHH B COOTBETCTBUH C IPOTPAMMOA;
v' OCHOBHBIE 3aKOHbI XHUMHH, OOLIETEOPETHYECKME OCHOBBI CTPOEHHsS HEOPraHMYECKUX U
OpraHWYECKHX COCIUHEHUH, OCHOBHBIE TOHATHS O MEXaHW3Max XUMHUUYECKUX peakluuil u
AIEKTPOXUMHUYECKUE MTPOLIECCHI;
v 0COOEHHOCTH TPOSBICHUS TEOPETUYECKHUX U MPAKTHYECKUX 3aKOHOMEPHOCTEH B PACTBOPaxX U
OMOJIOTUUECKUX CHCTEMAaX.
B pesynbTare ocBOeHUs yueOHOW AUCIUTIIIMHBI 00YJYarOIIUIACS TOJKEH 671a0enb.
v OCHOBHBIMH METOJIAMH TEXHHKH 0E€30TaCHOCTH;
v/ 0a3’oBBIMH YMEHHSIMH M CaMOCTOSTEIBHOW pabOTBl B XMMHYECKON Jaboparopuu Juis
MOCIIEAYIOIETO OCYIIECTBICHHS MPO(heCCHOHATBHON ASITETbHOCTH.

Conepxxanne TUCHUNINHBI:

OcHoBHble mOHATHS XuMuH. BemectBo. Atom. Monekyna. XUMUYECKUN 3JIEMEHT.
Annorponus. IlpocTeie u cioxkHble BemiecTBa. KauecTBEHHBII M KOJIMYECTBEHHBIM COCTaB
BELIECTB. XUMHUUYECKHE 3HAKU U (opMyisbl. OTHOCUTENIbHBIE aTOMHAsi U MOJIEKYJISIpHAsl MaccChl.
KonmyecTBo BemecTna.



OcHoBHbIEe 3aKOHBI XUMHUHU. CTexMOMETpusl. 3aKOH COXPAaHEHHS MACChl BELIECTB. 3aKOH
IIOCTOSIHCTBA COCTAaBa BEIIECTB MOJIEKYJSPHON CTPYKTYpbl. 3aKOH ABOragpo M CIEACTBUS HX
Hero. PacueTHble 3a/1aun Ha HaXOXIEHUE OTHOCUTEIBHON MOJEKYISPHOM MaccChl, ONpENEIeHUE
MacCOBOM JIOJIM XUMHYECKHUX 2JIEMEHTOB B CIIOKHOM BELIECTBE.

[lepuonuueckuit  3akon .M. Menneneea. Ortkpeitue .M. MenaeneeBbim
[Tepuoanueckoro 3akoHa. Ilepmommueckuit 3akoH B Qopmymnuposke J[.M. Menneneesa.
[lepuoanueckass  Tabnuia  XMMHYECKHX  DBJIEMEHTOB —  Tpaduueckoe  OTOOpakeHHE
NEePUOIUYECKOro 3akoHa. CTpyKTypa MEepUOANYECKON TabIuIbl: IEpUOAbl (Majble U OOJbIINE),
TpyIIIbE (TJaBHAS ¥ T0O0YHAas).

Crpoenue atoma u nepuoanudeckuil 3akoH .M. MenneneeBa. AToM — ClI0KHasi 4acTUIIA.
SAnpo (IpOTOHBI MU HEHUTPOHBI) M 3JIEKTpOHHas oOosiouka. M3orombl. CTpoeHUE 3JIEKTPOHHBIX
000JI0YEeK aTOMOB AJIEMEHTOB MaJbIX Mepruoa0B. OCOOEHHOCTH CTPOCHHS SIEKTPOHHBIX 000JI0UEK
aTOMOB AJIEMEHTOB OOJIBIIUX MEPUOIOB (IIEPEXOAHBIX eMeHTOB). [loHsiTHE 00 OpOUTANIAX. S-, p-
u d-opOutanu. DIeKTPOHHBIC KOH(MUTYpallMM aTOMOB XMMHYECKHX 3JeMEHTOB. COBpeMEHHas
(bOopMyIHpOBKA MEPUOAUYECKOTO 3aKOHA. 3HAUEHHE MEPUOJAMYECKOrO 3aKOHA M MEePUOANYECKON
cucteMbl xumudeckux isnemeHToB J[.M. MenneneeBa 1y pa3BUTHS HAYKH M TOHHMaHUs
XUMUYECKOW KapTUHBI MUPA.

Nonnas xummuueckast cBsizb. KaTHoHbI, MX 00pa3oBaHKe U3 aTOMOB B pe3yJbTaTe Impolecca
OKHUCJICHHUS. AHHOHBI, UX O00pa3oBaHHE M3 aTOMOB B PE3yJbTAaTe IPOIIECCa BOCCTAHOBJICHHUS.
HNoHHasg cBA3b, KaK CBS3b MEXKJY KaTHOHAMU WU aHUOHAMHU 3a CYET 3JIEKTPOCTATUYECKOTO
nputshkenus. Knmaccudukanus HMOHOB: MO COCTaBY, 3HAKY 3apsfa, HAJIUYMIO THAPATHOU
o6onouku. HMoHHBIE KpuUcTaUTMYeckue pemeTku. CBOMCTBa BEHIECTB C HOHHBIM THUIIOM
KPUCTAJUTMYECKON PEIIETKH.

KoBanenTHass xuMuueckas CBA3b. MexaHuU3M 00pa3oBaHUsS KOBAJEHTHOW CBS3U
(OOMEHHBI M JOHOPHO-AKIIENTOPHBIN). DIEKTPOOTpHUIATEIbHOCTh. KOBalleHTHBIE TONISpHAs U
HENOJIsIpHAs  CBA3U. KpaTHOCTh  KOBAJIEHTHOM  CBA3U. MONEKYIspHbIE W aTOMHBIE
Kpuctajuinyeckue pemetkd. CBOICTBa BEIIECTB C  MOJEKYJISPHBIMU U aTOMHBIMHU
KPHUCTAJUIMYECKUMU PEIICTKAMM.

Merannuueckass cBs3b. MeTamunueckass KpUCTAUIMYECKas PEIIETKA M METANIMYECKast
XuMHueckast CBa3b. Ouznueckne CBOMCTBA METAJLIOB.

ArperaTHbie COCTOSTHUS BEIIECTB M BOJOPOJIHAS CBsI3b. TBepaoe, )KUAKOE U razoo0pazHoe
cocTossHMs BenlecTB. Ilepexon BemecTBa W3 OJHOTO arperaTHOrO COCTOSHHMSL B JIPyToO€.
Bonopoanas cBs3s.

[Ipenmer opranuueckoir xumuu. IIpUpoaHbIE, HCKYCCTBEHHBIE W CHHTETUYECKHUE
opranunyeckue Beniectsa. CpaBHEHNE OPraHUYECKUX BEIIECTB C HEOPTaHUYECKUMU.

BanentHocTh. XUMHYECKOE CTPOEHUE KAK MOPSAAOK COCAUHEHUS aTOMOB B MOJIEKYJIBI 10
BAJICHTHOCTH.

Teopust crpoenusi oprannueckux coenuHennii A.M. BytiepoBa. OCHOBHbBIE TMOJOKEHUS
TEOPUH XHUMHUYECKOTO CTpoeHusa. M3omepus U u3oMepbl. XUMHYECKHE (OPMYIbI U MOICIH
MOJIEKYJI B OPTaHUYECKOW XUMHH.

Knaccudukanust opranmdeckux BemecTB. Kiaccudukaius BEmIECTB MO CTPOCHUIO
YTIEPOJHOTO CKelleTa W HAIWYUI0 (DYHKIMOHANBHBIX rpymni. ['omonorn u romonorus. Hauana
Homenknarypsl IUPAC.

Knaccudukamms peaknuii B OpraHMdeckoil XuMuu. Peaknum mnpucoeanHEHUs
(rumpupoBaHusi,  TaJOr€HUPOBAHUSA,  TUAPOrajJOr€HUpPOBaHUs,  Trujpatauuu).  Peakuuu
OTLICIUIEHUS  (IETHMAPUPOBAHMS,  JECTHUAPOTAIOTeHUPOBAHMs,  JAeruiparauuu). Peakuuu
3amenieHus. Peaknuu nsoMmepusanuu.

AJIKaHBI: TOMOJIOTHYECKHM psifi, U30MEPHS W HOMEHKIATYypa AJIKAHOB. XHMHUYECKHUE
CBOICTBa aNKaHOB (MeTaHa, 9TaHA): TOPEHHE, 3aMEIEHHUE, pa3JIoKeHHEe, AETUIPUPOBAHUE.
[IpuMeHeHNe aikaHOB Ha OCHOBE CBOMCTB.



AnkeHbl. OTWIEH, €ro ImoJlydeHHe (AETMAPUPOBAHUEM 3TaHA, JEHOJUMEpHU3aLUE
noJaudTUiIeHa). ['oMmonoruueckuil psn, H30MEpHs, HOMEHKIATypa aJKeHOB. XHMHYECKHE
CBOWMCTBA OSTWJIEHA: TOpEHHUE, KauyeCTBEHHble peakuuu (oOecuBeurMBaHME OpPOMHOI BOABI U
pacTBopa NepMaHraHara Kajuus), Tuaparanus, nonuMmepusanus. [Ipumenenre sTuieHa Ha OCHOBE
CBOMCTB.

Huensl u kayuyku. [IoHsATHE O AMEHAX KaK yIiIeBOAOPOJAX C ABYMs JBOMHBIMU CBSA3SIMHU.
ConpsikeHHblE AMEHbl. XHMMHUYECKHE cBOWcTBa OyTaaueHa-1,3 M u3ompeHa: oOeclBEUYMBAHHE
OpOMHOI BOJbI M IOJIMMEpHU3alus B Kaydyku. HarypanbHblil 1 cuHTeTHYECKHE Kayuyku. Pe3una.

Ankusbl. AnerusieH. XHUMHUYECKHE CBOMCTBa alleTWIIEHA: TOpPEeHHe, OOeCIBeUHMBaHUE
OpOMHOI BO/BI, MPUCOEAMHEHUE XJIOPOBOJAOpoJaa U Tuaparauus. [IpumeHeHue aneTwieHa Ha
OCHOBE CBOMCTB. MEKKIIacCOBask U30MEPHs C AIIKaJUCHAMU.

Apenbl. benzon. Xumuueckue cBoilcTBa OeH30i1a: TOpEHHME, pPEAKIUH 3aMEILEHUs
(ranorenupoBanue, HUTpoBaHue). [lpumenenune 6eH3071a Ha OCHOBE CBOUCTB.

[IpuponHble HMCTOYHMKHM yriaeBOLOponoB. llpwpomHelii ras: cocraB, NPUMEHEHHE B
KAa4eCTBE TOILINBA.

Hedts. CocraB u nepepabotka Hedtu. [leperonka nepru. HegrenpoaykTsi.

[Tonarue o0 »kcTpakuuu. BoccraHoBieHne HUTPOOEH307a B aHWIMH. ['oMosornyeckuii
psan apeHoB. Toxyon. HutpoBanue Tonryona. TpoTwil.

OcHOBHBIE HAIPaBJICHUS IPOMBIIUIEHHON IepepaboTKu NpupoaHOro rasza. llomyTHbIi
HeTsHON ra3, ero nepepaborka. IIporeccsl MPOMBIINIICHHON MepepadOTKU HePTH: KPEKUHT,
pudopMuHr. OKTaHOBOE 4YHCIO OEH3MHOB U II€TAHOBOE YHUCIO JIM3EJIbHOTO TOIUIMBA.
Kokcoxnmuueckoe npon3BOACTBO U €T0 IPOTYKIIHS.

Crouptel. Ilomydyenune »sTaHona OpoKEHHEM TIUIIOKO3bI UM THJpaTanueil 3TuieHa.
I'mapoxcunbHas rpymnmna Kak GyHKIuoHaidbHas. [IoHATHE O TpeaeNbHBIX 0JJHOATOMHBIX CIIUPTaX.
XUMUYECKHE CBOMCTBA ATAHOJIA: B3aUMOJICHCTBUE C HATPHEM, 00pa30BaHHE MPOCTBIX U CIOKHBIX
3(pHUpPOB, OKUCIIEHUE B ajbjaerui. [IppumMeHeHne 3TaHojla HA OCHOBE CBOMCTB. AJIKOTOJIU3M, €rO
IIOCJICACTBUS U TPENYNPEKIACHHUE. [TTMUEpUH Kak IPEeACTAaBUTENIb MHOTOATOMHBIX CIIMPTOB.
KauecTBeHHas peakius Ha MHOIOaTOMHBIE CITUPTHI. [[puMeHenue rimnepusa.

®enon. dusnueckre U XMMHYECKHE CBOWCTBAa (eHona. B3aumMHoe BiIMsSHHE aTOMOB B
MoJiekyJe (eHona: B3auMoIeCTBUE C TUAPOKCUIOM HATPHsI U a30THOU KucioToil. [Ipumenenue
(heHo1a HAa OCHOBE CBOMCTB.

Anbperuasl. Ilonstue 00 anpaerugax. AJbpJaerujHas Tpynna Kak (yHKIHOHAJIbHAS.
@opManbaeru] U €ro CBOMCTBA: OKHUCIEHHE B COOTBETCTBYIOLLYIO KHUCIJIOTY, BOCCTAHOBIICHHE B
COOTBETCTBYIOLIMU crUpT. llosydeHnue anbaerunoB OKHMCIEHHEM COOTBETCTBYIOLIUX CIIMPTOB.
[Ipumenenue Gpopmanbaeruaa Ha OCHOBE €ro CBOMCTB.

Kap6onoBbie kucnotsl. Ilonsarue o kapOoHOBbIX kuciaoTax. KapOokcuiabHas rpymmna Kak
¢dbyHKIMOHANBHAS. ['OMONOrMYeCKuil pAa HpeAeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.
[Tomyuenre kapOOHOBBIX KHCIOT OKMCIEHHEM ajbJEeTHI0B. XHWMUYECKHE CBOWMCTBAa YKCYCHOM
KHUCIIOTBI: OOIllMEe CBOWCTBA C MHHEpPAJbHBIMM KHUCJIOTaMU U peakuus H>TepuuKaIuu.
IIpuMeHeHne yKCYCHOM KHCJIOTBI Ha OCHOBE CBOWCTB. BbIcIIne >KMpHBIE KHUCIOTBI Ha IPUMEpE
MMaJIbMATHHOBOU U CTEAPUHOBOM.

Cnoxuble 3¢upbsl U xupbl. [lomydeHue cinoxHbIXx 3(QUPOB peakuued 3TepupUKaLNU.
CrnosxHble 3¢pupsbl B mpupojie, ux 3HaueHue. [[puMeHenre cioxHbpIX 3UpPOB Ha OCHOBE CBOMCTB.

Kupsr kak croxusie >¢upsl. Knaccupukanus xupoB. XUMHYECKHE CBONCTBA KHPOB:
TUAPOJIN3 U TUAPUPOBAHUE KUJKUX )KUPOB. I [puMeHeHne )KUpOB Ha OCHOBE CBOMCTB. Mblia.

VrneBonpl. YrieBoabl, HMX KilacCUUKaIMsI: MOHOcaxapuisl (IJIIOK03a, (pykTo3a),
aucaxapuabl (caxaposa) U nojimcaxapu/sl (Kpaxmall U LEeJUT0J103a).

['moko3a — BemecTBO C JABOWCTBEHHOW (yHKIMEH — aabAeTHAOCHHPT. XUMHUYECKUE
CBOMCTBA IJIFOKO3bl: OKUCIIEHUE B TJIIOKOHOBYIO KHCIIOTY, BOCCTAHOBJIEHHE B COPOUT, CIIMPTOBOE
Oposkenue. [IpuMeHeHue rroKo3bl Ha OCHOBE CBOICTB.



3HaueHue YIJIEeBOJOB B JKMBOM NIPHUPOJAE MU KU3HM uenoBeka. [loHsaTue o peaxuusx
MOJINKOHJIEHCALIMY U TUAPOJIM3a Ha IPUMEPE B3aUMOIPEBPAILEHUI: TIIF0OK03a —> MOJINCAXapUIl.

Awmunbl. [lorstne 00 amuHax. AnudaTHueckue aMHUHBI, HUX KIacCUPUKAUSI U
HOMEHKJIaTypa. AHWINMH, KaK OpraHuueckoe ocHoBaHue. [lonydyeHnne aHminHa U3 HUTpOOEH301a.
IIpumeHeHre aHUIMHA HA OCHOBE CBOMCTB.

AMUHOKHMCIOTEL. AMMHOKUCIOTBl Kak aM(oTepHble IU(YHKIMOHAIbHbIE OPraHUYECKHE
COCIMHEHUSA. XMMHUYECKUE CBOMCTBA aMMHOKHUCIIOT: B3aNMOJEHCTBHUE CO LIEN0YaMHU, KUCIOTaMH
U JApYT ¢ IpyroMm (peakuus noaukonaeHcauun). [lentuanas cBa3p u nonunentuasl. [Ipumenenue
aMUHOKHCJIOT HA OCHOBE CBOMCTB.

benku. IlepBuuHas, BTopuyHas, TPETHYHAs CTPYKTYphl O€NKOB. XHMMHUYECKHE CBOMCTBA
OeJIKOB: TOpeHue, IeHaTypalus, THIPOJIN3, IBETHBIE peakinu. bruonornueckue GpyHKIuu OEIKOB.

[Tomumepsl. benkn u mnonucaxapunabl kak Ouononumepsl. Ilmactmaccsl. [lomydenue
IIOJINMEPOB  pEaKkUMell MOoJUMMEpHU3alMud M IOJUMKOHACHCAIMHM. TepMOIIaCTUYHBIE U
TepMOpeakTUBHbIE IIacTMacchl. [lpeacraButenu mnnactmacc. BosokHa, ux Kiaccupukanus.
ITonyuenne BonokoH. OTAeNbHBIE IPEICTABUTEIN XUMAYECKUX BOJIOKOH.

4. O6uasi TPy10€eMKOCTh JMCHHUIJIMHBI COCTABJISIET
MaKCUMAaIIbHOH y4eOHOM Harpy3Kku oOydaromierocs -270 yacoB, B TOM YHUCIIE:
o0s3aTeTpHON yueOHOM Harpy3ku obyyaromerocs - 180 gacos;
CaMOCTOSTENBHOM paboThl oOy4arorierocs - 90 yacos;
JIII3 oGyuarommerocst — 36 4acos.
dopma aTTecTaluy — HK3aMEH.

5. TemaTn4yeckuii NUIaH y4e0HO JUCUMIIJIMHBI
Tema 1. Beeaenue.
Tema 2. Teopusi XMMHMYECKOro CTPOCHHMS OPraHMYECKHX COCJMHEHHH. DJICKTPOHHAsi NPHPOAA
XHUMHYECKHX CBSI3eH.
Tema 2.1. Teopusa xummuueckoro crpoenus. Mzomepus.
Tema 2.2. D1EKTPOHHOE CTPOCHHUE aTOMOB AJIEMEHTOB MAJIBIX MEPUOJOB. XUMHUYECKas CBS3b.
Tema 3. IIpeneabHbie yrieBoa0poabl.
Tema 3.1. Meran, ero crpoenue. CTpoeHHE 1 HOMEHKJIATypa YTJIEBOJOPOIOB psijia METaHa.
Tema 3.2. XumHuecknue cBONCTBA MPENEIbHBIX YIIIEBOJOPOAOB. [IpMeHeHNEe U NTOTydyeHUe IpeIeIbHbIX
yriaeBonopoaos. LlukinonapapuHsl.
Tema 4. HenpenenbHbIe yIiIeBOIOPOJBI.
Tema 4.1. Otunen, ero crpoenue. CTpoeHHe 1 HOMEHKIJIATypa YIJIEBOIOPOIOB Psiia dTUJICHA.
Tema 4.2. Xumnueckne cBOICTBa yIiieBOAOPOAOB psiaa dTuiIeHa. [[puMeHeHne 1 nony4eHne STHIEHOBBIX
YTJI€BOJI0OPOOB.
Tema 4.3. Jluenosslie yriaeBoaopoabl. Kayuyk.
Tema 4.4. AuetusneH 1 ero roMOJIOTH.
Tema 5. ApomaTudeckne yrieBo0poabl.
Tema 5.1. ben3zoun. 'omonoru 6ensona.
Tema 6. IIpupoaHbIe HCTOYHNKH YIJICBOJIOPO/I0B.
Tema 6.1. [Ipupoausiii u nonyTtHbIN HeQTsHOU ra3el. HedTs. HepTenpoaykTer.
Tema 7. CimpThl M QeHOIBI.
Tema 7.1. CTpoeHue npeaeabHbIX OJHOATOMHBIX CIIUPTOB.
Tema 7.2. CoupTel Kak IPOU3BOJACTBEHHBIE YIJIEBOJOPOAOB. IIpOMBINUIEHHBI CHHTE3 METaHOIA.
MHoroaromHublie ciupThl. DEHOBI.
Tema 8. Aubaeruapl 1 KapOOHOBBIE KHCJIOThI.
Tema 8.1. Anbaeruasl.
Tema 8.2. OnHOOCHOBHBIE KapOOHOBBIE KUCIIOTHI.
Tema 9. Cio:xxkubie 3¢upbl. ZKupbl.
Tema 9.1. CnoxHbIe YPUPHI.
Tema 9.2. XKupsl.



Tema 10. YrieBoanl.

Tema 10.1. ['mroko3a.

Tema 10.2. Pu6o3a u nezoxcupubosza. Caxapo3sa.

Tema 10.3. Kpaxman. Lemmonosa.

Tema 11. AMMHBI. AMHUHOKHCJIOTBI. A30TCO/Iep:Kallie reTepounKIndecKue coeTuHeHn .

Tema 11.1. AMUHBI. AMUHOKHCIIOTHI.

Tema 11.2. A3zorconepkamye TreTepOLUUKINYECKHE COeAUHEHMs. [IMpUMUAMHOBBIE M IIypUHOBBIE
OCHOBAHUSI.

Tema 12. Beaxku. HykyienHOBbIe KHCJIOTHI.

Tema 12.1. benku. HykienHoBbIe KUCIOTHI.
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MHNOACHUTEJBHASA 3AIIMCKA

PaGouas mporpamma cocTaBjieHa Ha OCHOBE PUMEPHON MPOrpaMmbl Y4€OHOM TUCHUTIIINHBI
«Xumusn» i npodeccuil cpeaHero npoeccuoHaNIbHOT0 00pa3oBaHus, pa3pabOTaHHOM
®enepaabHbIM HHCTUTYTOM pa3BUTUs 00pa3oBaHus MuHMCTEpcTBa 00pa3oBaHUs U HAYKU
Poccuiickoit denepanyu u ogo6peHHoM JlenapTaMeHTOM rocyAapCTBEHHON NOJUTUKU U
HOPMAaTUBHO-TIPAaBOBOI'O PETYIMpPOBaHus B chepe oopaszoBanus MunoopHayku Poccun ot
16.04.2008 r. [Iporpamma yueOHON JUCITUTUTMHBI «XUMUS) MPeAHA3HAYCHA JIJIS N3YUCHHUS B
ConnuesckoM pumane OBIIOY «OAT», peanuzyromiemM 00pa3oBaTeNbHYIO POTPAMMY CPEAHETO
(momnHOTO) 001IETO 00pa30BaHUs, IPH MOATOTOBKE KBATU(PHUIIMPOBAHHBIX paO0UMX U CHIEUAINCTOB
cpennero 3Bera 1o npodeccuu 19.01.04 Ilexapp

CornacHo «PekomMeHmanusM o peanusauui 00pa3oBaTeIbHONW MPOTrPaMMBbl CPEIHETO
(mosHOTO) 001IET0 00pa30BaHMs B 00pa30BATEIbHBIX YUPEKICHUAX CPETHETO
po¢heCcCHOHANBHOI0 00Pa30BaHUs B COOTBETCTBUU C (eiepaibHbIM 0a3UCHBIM yUEOHBIM MJIaHOM
U IPUMEPHBIMH y4eOHBIMU IJIAaHAMU JIJIs1 00pa30BaTeNbHBIX yupexaeHuil Poccuiickoit
denepanyy, peaqu3yoIuX IporpaMMsl o0IIero oopazoanus» (miceMo JlenapraMeHnTa
rOCy/apCTBEHHOM MOJIUTUKU U HOPMATHUBHO-TIPABOBOT'0 PETYIMPOBaHUS B cpepe 00pa3oBaHUs
MunoOprayku Poccun ot 29.05.2007 Ne 03-1180) xumus B yIpEKICHHIX CPESIHETO
npodeccruonanbHoro oopazosanus (nanee — CI10) uzyqaercs ¢ yuerom npodust IoydaeMoro
po¢eCcCHOHAIBHOTO 00pa30BaHusl.

[IporpamMmma mnpenHa3HaueHa Jyisi OOYYAIOIIMXCA TEXHUUYECKOTO MpOoQuis, T XUMUS
u3ydaercs Kak 0a30BbIi nmpeameT B o0beme 180uacos.

[Iporpamma opreHTHpOBaHa Ha JOCTHKEHUE CIEAYIOLIUX LETei:

e OCBOCHHE 3HAHUM O XMMHMYECKOM COCTABJIAIONIEH €CTECTBEHHO-HAYYHOW KapTHUHBI MUDA,
BOKHEHIINX XUMHUUECKUX MOHATHIX, 3aKOHAX U TEOPHSIX;

® OBJIa/IeHHEe YMEHUSIMHU [TPUMEHSATH NOJTyYSHHbIE 3HAHUS ISl OOBSICHEHUS pa3HOOOPa3HBIX
XUMHYECKHX SIBJICHUH U CBOMCTB BEIIECTB, OLIEHKN POJIM XUMHUHU B Pa3BUTHH COBPEMEHHBIX
TEXHOJIOTUI U MOTYy4YEeHUH HOBBIX MaTEPHAJIOB;

e pa3BHTHe NO3HABATEJbHBIX HMHTEPECOB U HHTE/LUIEKTYaJbHBIX CHOCOOHOCTEH B
MpOLIECCe CaMOCTOSITEILHOIO MPHOOPETEHUS] XUMHUYECKUX 3HAHHUM C HCIOJIb30BAaHHEM
Pa3IMYHBIX HCTOYHUKOB HH(POPMALINH, B TOM YHCIIE KOMIIBIOTEPHBIX;

e BOCIHMTAaHHE YO0E€KIEHHOCTH TIO3UTHUBHOM pOJM XHMHHM B JKU3HHM COBPEMEHHOTO
oOuiecTBa, HEOOXOJMMOCTH XHMHYECKHM TI'PAaMOTHOTO OTHOIIEHUS K COOCTBEHHOMY
3/I0pPOBBIO M OKPY’KaIOILEN CPEE;

e MpUHMeHEHHE MOJYYeHHBbIX 3HAHMH M YMeHHil Ui O€30IIacHOrO HCIOJIb30BaHUS
BEIIECTB M MaT€PHAJIOB B OBITY, Ha MPOU3BOJCTBE U B CEJIHLCKOM XO3SHCTBE, IS PEIICHHUS
MPaKTUYECKUX 3a/Jady B TOBCEIHEBHOM JKHU3HM, JUIsl MPEAYNPEXKICHUs SBICHUM,
HAHOCSIIMX BPeJl 3I0POBbIO YEJIOBEKA U OKpYXKaroLlel cpeae.

OcHOBY mHporpaMMbl COCTaBJISIET COJEP)KaHHWE, COIJIACOBAHHOE C TpeOOBaHUSAMU
(benepalbHOrO KOMIIOHEHTAa TOCYJapCTBEHHOTO CTaHJapTa CpeaHero (MOJIHOro) ooO1ero
oOpa3zoBaHusi 6a30BOT0 YPOBHSI.



B mpo¢duiapHyI0 COCTaBISAIONIYIO TPOrPaMMBI BKIIFOUEHO PO ECCHOHAIBHO HAIIPABICHHOE
coJiepaHue, HeoOX0ANMOe sl YCBOCHMs Mpo(ecCHoHaIbHOW 00pa3oBaTeabHON HMPOrpamMMmBl,
(bopMupoBaHUs Y 00yUarOIIMXCs MPO(PECCHOHATBHBIX KOMIIETEHIIUH.

OT160p coaepkaHus MPOBOJUIICS HA OCHOBE CIEAYIOIINX BEAYLIUX UJIEH:

— MaTepHaJbHOE €AMHCTBO BEILECTB MPUPOABI U UX T€HETUYECKas CBSI3b;

— NPUYMHHO-CJIEJCTBEHHBIE CBSI3M MEXJy COCTaBOM, CTPOCHHEM, CBOMCTBAMH U
IPUMEHEHHEM BEIIECTB;

— TO03HAaBa€MOCTb MUPA U 3aKOHOMEPHOCTEH XMMHUYECKUX MPOLIECCOB;

— OOBSCHAIOMAS W  TPOTHO3UPYIOMIAss  pOJb  TEOPETHYECKUX  3HAHUM  JUIA
(akTOJIOTNYECKOr0 MaTepuaa;

— KOHKPETHOE XMMUYECKOE COEIMHEHHE MTPEICTaBIsIeT CO0O0M 3B€HO B HENIPEPBIBHOM LieNn
IPEBpAIlEHUI BEIIEeCTB, OHO Y4acTBYET B KPyroBOPOTE XMMHUUYECKUX BELIECTB M B XMMHUYECKOU
HBOJIIOINH;

— 3aKOHBl TNPUPOABI OOBEKTUBHBI M IIO3HABAEMbI; 3HAHHME 3aKOHOB XUMHUHM JaeT
BO3MOKHOCTb YIIPABJIATh MPEBPAIICHUSIMU BEIIECTB, HAXOAUTh 3KOJOTHYECKH Oe30IMacHbIe
CHocoOBI MMPOU3BO/ICTBA BEILECTB M MAaTEPHAIOB M OXPaHbl OKPYXKArOIIel Cpebl OT XUMUYECKOTO
3arps3HECHHUS;

— HayKa U MPaKTUKa B3aUMOCBSI3aHbl: TPEOOBAHUS MPAKTUKHU — JIBHXKYIIAsl CUJIA Pa3BUTHUSA
HAyKH, YCIIEXH MPAKTHUKU 00YCIOBICHBI JOCTHKEHUSIMHI HAYKU;

— pa3BHUTHE XMMHYECKOW HAYKHA W XUMH3AIMs HApOJHOTO XO3AWCTBA CIYXAaT MHTEpecaM
YeloBeKa M O0ImecTBa B IEJIOM, HMEIOT TyMaHUCTHYECKUW XapakTep W MPHU3BaHBI
CHOCOOCTBOBATh PELICHUIO TTI00aJBHBIX TPOOJIEM YEIOBEUECTBA.

[Ipu cTpyKTypupOBaHUU COAEpKaHHs y4eOHOM NUCIUIUIMHBI YUUTHIBAJIACh O0BEKTUBHAS
pearpHOCTh — HEOONBIION 00BEM YacoB, OTIYIICHHBIX HAa HM3yUYE€HHE XHMHUHU, U CTPEMJICHHE
MaKCUMaJIBHO COOTBETCTBOBaTh WJAESIM pa3BHBaroliero ooOydenus. [loaTomy TeopeTmdeckue
BOMPOCH MAKCUMAJIbHO CMEIICHbI K Haualy U3y4eHUs TUCIUILUINHBL, C TEM YTOOBI OCIEYIOINN
(akTHUeCKHUil MaTepual pacCMaTPUBAJICS HA OCHOBE U3YUEHHBIX TEOPUH.

Peanuzanus nenyKTUBHOTO MOIXOJa K M3YUYECHUIO XUMHUHU CIIOCOOCTBYET Pa3BUTHIO TaKHX
JIOTMYECKUX OIEepanuii MBIIIICHUS, KaK aHalu3 W CUHTe3, 00OOIIeHHe W KOHKpEeTH3aIus,
CpaBHEHHUE U aHAJIOTHUs, CUCTEMAaTH3aLMs U KJIacCU(pUKAIMS U Jp.

Crnenuduka W3y4eHHS XHMUU TIPH OBIAJCHHH TPOPECCHIMU U CHEIHATBLHOCTIMHU
TEXHUYECKOro Mpoduiisi oTpaxkeHa B Kaxaou Teme pazzaena «lIpumepHoe copepkanue yueOHOM
TUCHUIUIUHED B pyopuke «lIpodunbHbie W NpodeccCHOHATbHO 3HAYUMBIC DIIEMEHTHI
COZIepKaHUs». DTOT KOMIIOHEHT pealu3yeTcsl NMpH HWHIAUBHIYAJbHOM CaMOCTOSITEIbHON paboTe
oOyuaromuxcs (HanucaHue pedeparon, MOATOTOBKA COOOIICHMI, 3alIMTa MPOEKTOB), B Mpoliecce
y4eOHON JEATeNbHOCTH IO PYKOBOJICTBOM IpemnojaBaTensi (BBIIOJHEHHE XHUMHYECKOTO
HKCIEpUMEHTa — Ja0OpaTOPHBIX OINBITOB M TNPAKTUYECKHX paboT, pelIeHne MPaKTHKO-
OPUEHTUPOBAHHBIX PACYCTHBIX 3a7a4 U T.1.).

B mporpamme TeopeTudeckue CBEACHUS JOTIOIHSAIOTCS JEMOHCTPAIMSIMHE, 1a00paTOPHBIMU
OTIBITAMU U MPAKTUYECKHUMH PabOTaMH.

[Tpu u3yyeHnn XUMUU 3HAYUTETFHOE MECTO OTBOIMTCA XUMUYECKOMY IKCHiepuMeHTy. OH
OTKPBIBAET BO3MOXXHOCTh (DOPMHPOBATH Y OOYYArOIIMXCS CHEIHAIbHBbIC MPEIMETHBIC YMEHUS
paboTaTh C BEIIECTBAMH, BBINOJIHATH IMPOCTHIE XMUMHYECKHE OMBITHI, YYUT O€30macHOMYy u
HKOJIOTUYECKH TPaMOTHOMY OOpaIlleHUIO C BEIIECTBAMH, MaTepHallaMy U MpoLeccaMy B OBITY U
Ha MPOU3BO/ICTBE.

[Iporpamma conmepXuUT TeMaTUKy pedepaToB JUisl OpraHU3allMd  CaMOCTOSITEIbHON
AESITeTPHOCTH  OOyYaromxcs, OBJIAZICBAIOIINX  NpPOecCHsIMH  TEXHHYECKOTO |
€CTECTBEHHOHay4HOro npoduiieii B yupexaenusx CIIO.

B npouecce u3yueHuss XuMuu BaXHO (POpMUPOBATh MH(GOPMALMOHHYIO KOMIIETEHTHOCTh
oOyuarommxcsi. [loaToMy Tpu oOpraHum3anuyd  CaMOCTOATENBHON  paboThl  HEOOXOAMMO
aKIEHTHPOBATh BHUMAaHHE OOYYArOMIMXCS Ha IMOWCKe MH(pOpMAIMH B CPEACTBAX Macc-Meaua,



WNuTepuere, B y4eOHOM M CHELMAIBHON JUTEPAType C COOTBETCTBYIOIIUM O(OpPMIIEHHEM U
IIPEICTABICHUEM PE3YJIbTATOB.

Pabouast mporpamma y4eOHOM AMCUUIUIMHBL «XUMUS» CIYKUT OCHOBOM ISl U3y4EHUs
y4eOHOro MaTepuaina, JAEMOHCTpalMid, Ja0OpaTOpPHBIX ONBITOB M MNPAKTHYECKUX padoT,
IPUMEPHYI0 TEeMaTUKy pedepaTtoB, pacnpelesieHue Y4eOHBIX YacoB € Y4YeTOM HpoQuiis
MOJTy4aeMoro npo¢ecCUOHAIIBHOTO 00pa30BaHUsL.



COJIEP)KAHUE YYEFHOU JUCITATLIAHBI

BBeaenue
HayuHble MeTOIbI MO3HAHUS BEUIECTB M XMMHUYECKHUX SIBJICHUH. Poib 3KkcnepuMeHTa U
TEOpPUH B XUMHUH. MOIeTMpPOBAaHNE XUMHUYECKUX MPOLIECCOB.

1. OBIIAA U HEOP'TAHUYECKASA XUMMUA

1.1. OcHOBHBIE MOHATHS ¥ 3aKOHBbI XUMHH

OcHoBHbIe TOHSATHSA XuMHM. BemiectBo. AtoM. Mosekyna. XUMHUYECKUNA 3JIEMEHT.
Amnnotponusi. IIpocThie M cioxkHbIE BemiecTBa. KadecTBEHHBIM W KOJIWYECTBEHHBIM COCTaB
BEIIECTB. XUMHUYECKHE 3HAKU U (PopMynbl. OTHOCUTEIBHBIE aTOMHAsI U MOJICKYJISIPHAsl MacCHl.
KommuecTBo BemiecTBa.

OcHoBHbBIE 3aKOHBI XUMUHM. CTeXHOMETpHsi. 3aKOH COXPAHEHHUS MAaCChl BEIIECTB. 3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTB MOJICKYJISIPHOM CTPYKTYpbl. 3aKOH ABOTajipo U CJIEIACTBUS UX
HETrO.

PacuerHbie 3a7aun Ha HAXOXJIEHUE OTHOCUTEIILHOW MOJIEKYJISIPHOM MacChl, ONPEICICHUE
MacCOBOM JOJIM XMMHYECKHX 3JIEMESHTOB B CJI0O’KHOM BEILIECTBE.

demoncTpanuu. Mozenn aTOMOB XUMUYECKUX 3JIEMEHTOB. MO MOJIEKYN MPOCTHIX U
CJIOKHBIX BellecTB (1apocrep:kHeBble U CTroapTa—bpurneda). Komnekius npocTbix U CIOXKHBIX
BemecTB. HekoTophie BemmiecTBa KOIMYeCcTBOM 1 Moib. Mojenb MOJSIpHOTO oObeMa Ta3oB.
Annotponust hocdopa, Kucaopoia, ojioBa.

IIpoduniabHbie 1 npodecCHOHATBLHO 3HAYUMBbIE JIEMEHTBI COIepPKAHUsA. AJIJIOTPOITHBIE
Moaudukanuu yriaepoaa (anmas, rpadur), kucaoponaa (KUCIOpoa, 030H), 0yioBa (cepoe u Oenoe
0J10B0). [IoHsITHE 0O XUMHUECKOW TEXHOJIOTHH, OMOTEXHOJIOTUH U HAHOTEXHOJIOTHH.

1.2. Ilepuoanyecknii 3axoH u [lepuoguyeckas cucrema XuMu4yeckux 3aemenTos JI.H.
MenpaeJieeBa M CTpOeHHE aTOMA

Ilepuonnuecknii 3axkon .M. MenneneeBa. Otkpeitue J[M. MenaeneeBbim
[Tepuoanueckoro 3akoHa. [lepuonuueckuii 3axkod B hopmynupoBke J[.1. Menneneena.

[lepuonnyeckass TaldMIIa XUMHYECKUX OJIEMEHTOB — TIpadudeckoe OToOpakeHue
nepuoandeckoro 3akoHa. CTpyKTypa MepHOANYecKoi TaOIHIbl: epruobl (Majble U OOIbIINE),
rpynnsl (TaaBHas v moOo4Has).

Crpoenue atoma u mnepuoandeckuii 3akon /[I.U. MengeneeBa. ATOM — CIOXHas
gactuna. Snpo (IpOTOHBI W HEUTPOHBI) W DIEKTpOHHas obOojouka. M3oromsl. CrtpoeHue
AIIEKTPOHHBIX O000JIOYEK aTOMOB JJIEMEHTOB MalbIX NepuogoB. OCOOEHHOCTH CTPOCHHS
AJIEKTPOHHBIX 000JOYEK aTOMOB 3JIEMEHTOB OOJBIIUX IEPUOJOB (IIEPEXOJHBIX 3JIEMEHTOB).
[Tonsatue 00 opOutaynax. S-, p- u d-OpOuranu. DIEeKTpOHHBIC KOH(MUTYpaIlMd aTOMOB
XUMHYECKHUX JIEMEHTOB.

CoBpeMeHHast (QOpPMYJIMpPOBKA MEPUOJUYECKOIO 3aKOHA. 3HAYEHHE IEePHOAMYECKOro
3aKOHA M INEPUOJMYECKON CUCTEMBI XMMHUYECKUX 3yeMeHTOoB JI.M. MeHneneeBa mis pa3BUTHS
HAyKU ¥ IOHUMaHUs XUMUYECKON KapTUHBI MUPA.



JemoncTpauun. Paznuunsie dopmbl [leprnoandeckoil CUCTEMbl XUMUYECKUX JIEMEHTOB
J.W. Menneneea. JuHamudeckue TaOMUIBI A7 MoJenupoBaHus [lepuoandeckoil CUCTEMBI.
DneKTpu3anus TeNl U UX B3aUMOJACHCTBHE.

JlabopaTopHble omnbITbl. MogenupoBanue noctpoeHust llepuoanueckoir TaOIULIBI
XUMHYECKHUX IEMEHTOB.

IIpopuabubie u  npodgeccHOHATBLHO  3HAYMMBbIE  JJIEMEHTbl  COACPKAHMSA.
PamnoaktuBHOCTE. lcnonb3oBaHWE paaMOAKTHBHBIX HM30TOIIOB B TEXHUYECKUX  LENSX.
PeHTreHoBCKOE M3IydeHHE M €T0 MCIIOIB30BAHME B TEXHUKE M MeaMUIMHE. MoaenupoBaHue Kak
METOJI IPOTHO3UPOBAHUS CUTyal[MU HA IPOU3BOJCTBE.

1.3. CtpoeHue BemecTBa

HNonnas xumMmnueckasi cBsi3b. KaTuoHbl, ux oOpa3oBaHHe H3 aTOMOB B pe3yjbTaTe
mpolecca OKHCIEeHHS. AHHOHBL, WX 00pa3oBaHHME W3 aTOMOB B pe3yjbTaTe Mpollecca
BOCCTaHOBJICHHsS. JoOHHasg CBfA3b, Kak CBA3b MEXKAY KATHOHAMH W AHHOHAMHU 33 CYET
ANEKTPOCTATUYECKOTO TpUTsHKeHus. Kiaccudukanuss HMOHOB: MO COCTaBy, 3HAKy 3apsja,
HAJIMYUIO TUApATHON o00onouku. MoHHBIE KpucTaummueckue perieTkd. CBOWCTBAa BEIIECTB C
MOHHBIM TUIIOM KPUCTAJUIMYECKOMN PElIeTKH.

KoBanenTHass xumuueckass cBsi3b. MexaHu3M oOpa3OBaHHUS KOBAJECHTHOW CBSI3U
(0OMEeHHBI M JOHOPHO-AKIENITOPHBIN). DJIEKTPOOTpULIATeTbHOCTh. KOBaJICHTHBIE MOJISIpHAS U
HemoysipHast  cBsi3M. KpaTHOCTP  KOBaJEHTHOM  CBSI3U. MOJEKYJIsIpHbIE W aTOMHBIE
KpUCTa/UIMYeCKHe pemeTkd. (CBOHCTBA BEIIECTB € MOJIEKYJISIPHBIMA W aTOMHBIMH
KPHUCTAJUIMYECKUMU PEIICTKAMM.

Mera/uindeckasi cBA3b. MeTaInyeckasl KpUCTaJUIMUECKasl pelieTka U MeTauinuecKas
XUMUYECKast CBsA3b. PU3NUECKUE CBONCTBA METAILIOB.

ArperatHbie COCTOSIHMSI BellleCTB M BOJAOPOAHAS CBfA3b. [Beploe, KUIKOE H
ra3oo0pa3Hoe cocTosiHUs BeriecTB. [lepexoa BemiecTBa M3 OJHOTO arperaTHOro COCTOSIHUS B
npyroe. Bonopoanas cBs3b.

Yucrole BemecTsa u cmecu. [lonstue o cmecu BemecTB. 'OMOreHHbIE W T€TEPOTCHHbBIE
cmecu. CoctaB cmeceil: oObeMHas M MaccoBas J0JM KOMIOHEHTOB CMECH, MaccoBas J0JIs
MIPUMECEN.

Mucnepcubie cucrembl. llonstre o npucnepcHoit cucreme. JlucnepcHas ¢daza wu
nucniepcuoHHas cpena. Kmaccudukamuss aucnepcHbix cucteM. [loHSTHE O KOJUIOMIHBIX
CHUCTEMAX.

JeMoncTpauuu. Mojenb KpUCTAIUIMYECKOW pemeTkn xiopuaa HaTpus. OOpasibl
MHHEPAJIOB C HMOHHOM KPHUCTAUIMYECKOW  pEIICTKOW: KajabluuTa, ramura. Mojenu
KPUCTAJUTMYECKUX PEIIETOK «CYXOoro Jpaa» (Wiau uona), aiamasa, rpadura (WJId KBapIa).
[Tpubopsl Ha XuAKUX KpucTamax. OOpas3ibl pPa3IMYHBIX TUCHEPCHBIX CHCTEM: 3MYIIbCH,
cycneH3ui, aspozouneld, reneit u 3oneil. Koarymsimus. Cunepesuc. Oddexr Tunmans.

JlabopaTopHble onbIThl. [IpUroToBICHHE CYCNEeH3WHW KapOOHAaTa KaJbIUS B BOJIE.
[Tonyuenue sMynbCuU MOTOPHOTO Maciia. O3HAKOMJIEHHE CO CBOMCTBaMU AUCIIEPCHBIX CUCTEM.

IIpoduiabHbie U NPOPecCHOHAIBLHO 3HAYMMBIE 3JIEeMEHThI coaepxkanus. lomapHocTh
CBSI3M M MOJSAPHOCTh MoJiekynbl. Konpaencamusi. Tekyuects. Bosronka. Kpucrammmzamusi.
CybOnumarusa u gecyonumarus. AHOMaIUKM (PU3NYECKUX CBOMCTB BOABI. JKHUAKHE KPUCTAJUIHI.
MuHepanbsl U TOpHbIE MOPOJBI KaK MPUPOJHBIE CMECU. DMYIbCUU U CYCIEH3UHU. 307U (B TOM
yucie a3po3oin) u renu. Koarynsauus. Cunepesuc.

1.4. Boga. PacTBopbI. DJIEKTPOJUTHYECKAS TUCCONMAUS

Boaa. PacrBopsbl. PacrBopenue. Boga kak pactBopuTenb. PacTBOPUMOCTH BELIECTB.
HacplleHHbIe, HEHACHIICHHBIE, IEPECHIIICHHBIE PACTBOPBI. 3aBUCUMOCTb PACTBOPUMOCTH T'a30B,
KHUJIKOCTEH U TBEP/bIX BELIECTB OT Pa3INYHbIX (PaKTOPOB.

MaccoBast 10151 paCTBOPEHHOI'O BEILIECTBA.



JIEKTPOJINTHYECKAS AUCCOLMAIIUS. DNEeKTPOJIUTHI u HERJIEKTPOJIUTHI.
OnexkTpoauTHueckas Juccouuanus. MeXaHu3Mbl 3JEKTPOJIMTUYECKON JAMCCOLMaluu s
BEIIECTB C pa3jIMYHBIMU THIIAMU XUMUYECKON CBS3U. ['mapaTHpoBaHHBIE U HETHJPAaTUPOBAHHBIE
noHbl. CTeneHb ANEKTPONIUTHYECKOM auccounannu. CuipHble M cla0ble AJIEKTPOJIMTHI.
OCHOBHBIE MOJIOKEHUSI TEOPUU NIEKTPOIUTHUECKON nucconnanuu. KucioTsl, o0cHOBaHUS U COJIH
KaK 3JIEKTPOJIUTHI.

JemoncTrpaumuu. PactBopuMocTs BemectB B Boae. CoOupaHue Ta30B METOAOM
BBITECHEHMSI BOJbl. PacTBOopeHHe B BOJE CEpHOM KHUCIOTHI U coyied amMMoHMs. OOpa3ibl
KpUCTAJUIOTUApaToB. M3roroBnenue runcoBoii noBs3ku. McnbiTanue pacTBOPOB 3JIEKTPOIUTOB U
HERJIEKTPOJIMTOB HAa MpPEeIMEeT JUCCOLMAIMM. 3aBUCUMOCTb CTENEHU SJIEKTPOIUTHUECKOU
JUCCOLMALMN YKCYCHOM KHCJIOTBHI OT pa30aBiieHHs] pacTBOpa. /[BUyKeHUE OKpallleHHbIX HOHOB B
3JIEKTpUUECKOM mosie. IIpuroroBiieHue >KeCTKOW BOABI M YCTpAaHEHHE €€ >KeCTKOCTU. MOHUTHI.
OO0pa311pl MUHEPATbHBIX BOJ Pa3IMYHOTO HA3HAYECHHUS.

IIpakTnueckas padora. [IpurotosieHue pacTBopa 3aJaHHOW KOHLEHTPALUH.

IIpopunbHbie U MpoecCHOHATBLHO-3HAYMMBIE JJIEMEHTHI cojiepxkaHusi. PactBopenue
Kak (pu3nko-xuMudeckuit mponecc. TernoBbie 3¢ ¢dekTsl Tpu pacTBOpeHUH. Kpucramioruaparsl.
Pemenne 3amau Ha MaccoBYyIO JIOJIF0O PpAcTBOPEHHOro BemiecTBa. [IpuMeHeHue BOABI B
TEXHUUYECKHUX LelsX. JKecTKOCTh BOJIbI M CIIOCOOBI €€ ycTpaHeHuss. MuHepanbHbIe BOJBI.

1.5. Knaccupuxanus HeOpraHm4ecKuX COeJMHEHUI U UX CBOIICTBA

Kuciaorel m ux cBoiictBa. KHCIOTBI Kak 3JIEKTPOJIUTHI, HX KiIacCUpUKAIUSA IO
pa3INYHBIM NpHU3HAKaM. XUMHUYECKHE CBOMCTBA KHUCIOT B CBETE€ TECOPHM DJIEKTPOJIUTHYECKON
nucconuanuu. OcoOEeHHOCTH B3aUMOICUCTBUSI KOHIICHTPUPOBAHHON CEPHOM M a30THOM KUCIIOT C
MeTtaiaMd. OCHOBHBIE CITOCOOBI MOTYYEHHS KUCTOTHI.

OcHoBanust U uX cBoiictBa. OCHOBaHUSI KaK SJEKTPOIUTHI, UX KiIacCHUPUKAIUSI TIO
pPa3IMYHBIM IMPpU3HAKAM. XMMUYECKHUE CBOWCTBA OCHOBAHHUM B CBETE TEOPHUH DJICKTPOJIUTUYECKOU
nucconuanuu. PasnoxkeHne HepacTBOPUMBIX B BOJIe OCHOBaHMI. OCHOBHBIE CIIOCOOBI MOTYUYSHUS
OCHOBaHUM.

Cosmm u ux cpoicrBa. Conmu kak 31eKTposuThl. COJIM CPEHHUE, KUCIBIE U OCHOBHBIE.
XHWMHYECKH CBOMCTBA COJICH B CBETE€ TEOPHH DIICKTPOIUTHYECKOW auccormainuu. CrocoOs
MOJIy4YEHUS COJIEN.

I'upponus coneil.

Oxcuasbl u ux cpoiicra. Coneobpasyroie U HecoiaeoOpasyronme okcuabl. OCHOBHBIE,
amM(pOTepHbIE U KHUCIOTHBIE OKCHJbI. 3aBUCHMOCTb XapaKTepa OKCHIAa OT CTEICHH OKHCIICHUS
o0pa3yromiero ero Meraiia. XMMHUYECKHE CBOMCTBA OKCHIOB. [1omyueHne OKCHIoB.

JdeMoncTpanuu. B3auMonencTBue a30THOW M KOHLIEHTPUPOBAHHOM CEPHOU KHUCIIOT C
MetauiamMu. ['operune ¢ocdopa U pacTBOpeHUE MPOJAyKTa TOpeHHs B Boje. [lomyueHue u
cBoiicTBa amdorepHoro ruapokcuna. Heobpatumerii ruaponu3 xkapOuaa kambipst. OOpaTUMBIIA
TUAPOJIN3 COJIEHN pa3IMYHOIO THIIA.

JlabopaTopHble  onbIThl.  lchblTaHue  pacTBOPOB  KHUCJIOT  UHIUKATOPaAMHU.
B3auMmopeiicTBue MeETaJIOB ¢ KHCJIOTaMU. B3ammopgeiicTBHE KHCIOT C OKCHIAMH METaJJIOB.
BzaumonencTBrue KUCIOT ¢ OCHOBaHUSIMU. B3auMOIEeNCTBHE KUCIIOT C COJISIMMU.

HcneiTanue pacTBOpOB 1IenoYed MHAUMKaTOpamMu. B3aumozaencTBue MIEI04er C COJISIMU.
PasnosxeHne HepacTBOPUMBIX OCHOBAHUM.

B3aumopeiictBue coieil ¢ meraimiamMu. Bzaumogerncrsue coseit apyr ¢ apyrom. ['maponus
COJIEH Pa3JINYHOTO THUIIA.

[MpopuiabHbie U npodeccHOHAIBHO 3HAYMMBIE JJIEMEHTbI cojaep:kaHus. [IpaBuia
pa3baBieHUs cepHOIl KUCIOTHL. Mcnosib30BaHME CEpHOM KHUCIOTHI B MPOMBIIIIEHHOCTH. Enkue
LIEJI0YM, HUX MCHOJIb30BAHHE B IPOMBILIJICHHOCTH. l'alleHas W HerameHas W3BECTb, €€
MpUMEHEHHE B CTpOUTENbCTBE. [ UIic u anedacTp, TUIICOBaHUE.

[Tonstue o pH pactBopa. KucnorHas, menoynas, HeuTpanbHas Cpeabl paCTBOPOB.



1.6. Xumuveckue peakumu

Kanaccupukanusa XuMHYeCKHX peaknMu. Peaknum coeauHeHUs, paslIokKEHUs,
3ameneHusi, obmena. Karamutudeckue peakiuu. OOpaTuMble M HEOOpAaTUMBIE DPEAKIUU.
['oMOreHHbIE M TETEpOreHHBbIE pEaKUUU. IDK30TEPMUUYECKHE U IHAOTEPMUYECKHE PEAKLIUH.
TeroBoil apPext xumMuueckux peakuuil. TepMoXUMHUUYECKHE YpaBHEHMUS.

OKuCINTENTbHO-BOCCTAHOBHUTEIbHbIEe peaknuu. CreneHb okuciaeHus. OKHCIUTENb U
BOCCTaHOBJIEHHE. BoccTaHoBUTens W OKUCIeHHE. MeTon »3leKTpoHHOro OamaHca s
COCTaBJICHUS] YPABHEHUU OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLIAM.

Cxopoctb xumMHYeckux peakumid. [loHsTHE O CKOpPOCTM XUMHUYECKUX pEAKIIHil.
3aBUCUMOCTh CKOPOCTH XHMMHMYECKMX PpEaKIHil OT pa3auyHbIX (PAKTOPOB:  MPUPOJIBI
pearupyommux BEMIECTB, UX KOHILIEHTPALMH, TEMIIEPATypbl, TOBEPXHOCTH CONPUKOCHOBEHHUS M
WCIIOJIb30BAHMS KAaTAJIN3aTOPOB.

O0paTuMocTh XMMHYeCKHX peakuuil. OOpaTuMble U HEOOpaTUMBIE pPEAKIUU.
XUMHUYECKOE paBHOBECHE U CIIOCOOBI €r0 CMEIIEHUSI.

Jemoncrpauuu. [IpuMepsl HEOOpaTHMBIX peakluid, UIYIIUX ¢ OOpa3oBaHUEM OCAIKa,
rada WIH BOAbL. 3aBUCUMOCTb CKOPOCTHM pEaKUUU OT IPUPOABI PEarupyrolIuX BEIIECTB.
B3aumoselicTBue pacTBOPOB CEpHOM KHUCIOTHI ¢ pacTBOpaMU THOCYJIb(aTa HATPUS Pa3IMUHON
KOHILIGHTPAllUM U TeMneparypbl. Mozenb KUISIIEro caosl. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakuuyd OT IPUCYTCTBUS KaTalM3aTopa Ha NPHUMEpPE PA3IOKEHUS NEPOKCHIA BOAOPOAA C
MMOMOIIBI0 JTMOKCHJIA MapraHia M Karajasbl. Mojenb 3iekTposin3epa. MoJienb 3JIeKTPOIU3HON
BaHHBI J1JI51 IOJIyYE€HUS alFOMUHMSL. MO/iesIb KOJIOHHBI CHHTE3a aMMHUAaKa.

JlabopaTopHble OmbITHI. Peakuus 3aMemieHuss MeOu KeJlIe30M B pacTBOPE MEIHOTO
Kynopoca. Peakuuu, uaymue ¢ o0pa3oBaHUEM OCajKa, ra3a WM BOJAbl. 3aBUCUMOCTb CKOPOCTH
B3aUMO/JICHCTBUS COJSHOM KHMCIOTBI C METalIaMd OT HX IpPUPOJBL. 3aBHCHUMOCTb CKOpPOCTH
B3aUMOJICMCTBUSl LIMHKA C COJITHOM KHCJIOTOM OT €€ KOHILEHTpaIlMh. 3aBUCUMOCTH CKOPOCTH
B3aumoiercTBusa okcuaa meau(ll) ¢ cepHoit kUcI0TOM OT TeMIeparypahl.

IpopunabHbie 1 MpohecCHOHAIBLHO 3HAYUMBbIE 3JIeMeHThI coaep:kanus. [lonatue o6
UIEKTPONIN3E. DIEKTPOJIN3 PaCIlIaBOB. DJIEKTPOJIM3 PACTBOPOB. DIEKTPOJUTUUECKOE MOIYyUEHUE
amomuHus. IlpakTuueckoe NpUMEHEHHE JJIeKTposm3a. [ anbBaHOomIacTuka. [anpBaHOCTErHS.
PadunupoBaHue 1IBETHBIX METAIJIOB.

Karanu3. I'omorennsle u rereporeHHsle katanuszaTopsl. [Ipomortopel. Katanutuueckue
siibl. THTHOUTOPBI.

[Ipon3BocTBO aMMHaKa: CbIpbe, annapaTypa, Hay4Hbl€ IPUHIINIIBL.

1.7. MeTa/LlsIbl 1 HEMETAJLJIbI

Meraniabl. OCOOEHHOCTH CTPOEHHS aTOMOB M KpucTauioB. dusnueckue CBOMCTBa
MeTtaioB. Krnaccudukamuss MeTauioB MO pa3iMYHBIM MpU3HAKaM. XUMHUYECKHE CBOMCTBA
METAJJIOB. DNEKTPOXUMHUUECKHUI psAJl HAPSIKEHUH METallIoB. MeTaniorepmust.

O6mue crocoObl monmydeHnuss MetawioB. [lonsarue o meramnypruu. [lupomerammyprus,
TUAPOMETAIUTYPTHUS U dJIEKTpoMeTAITyprusi. CruiaBbl YEPHBIE U IIBETHBIE.

HemeTtamibl. OCOOEHHOCTH CTpOEHHsI aTOMOB. HeMeTamnasl — TpOCThIE BEIIECTBA.
3aBUCUMOCTh CBOWMCTB TallOTEHOB OT UX Tmojoxenus B llepuomnueckoit cucreme.
OxucanuTeabHbIC 1 BOCCTAaHOBUTEIBHBIC CBOMCTBA HEMETAIIOB B 3aBUCHMOCTH OT UX IOJI0KCHUS
B PANlY JIEKTPOOTPULIATEIILHOCTH.

Hemoncrpauuu. Komnexkuuss meramnoB. B3anMoneicTBHE METAVIOB C HEMETaJIaMH
(>kenesa, IIMHKA U AJIIOMUHUS C CEPOM, ATFOMUHUS C HOJOM, CYPbMBI C XJIOPOM, TOPEHHE Kelie3a B
xyope). ['opeHne MeTamioB. AJTIOMHUHOTEPMHUS.

Konnexuust memetamioB. ['openue HemeramnoB (cepwl, (ochopa, yris). BeirecHeHue
MEHEE aKTUBHBIX TaJIOT€HOB U3 PACTBOPOB MX COJIeH 00Jee aKTUBHBIMU TaJIOT€HAMHU.



Mopens NpOMBINIIEHHON YCTAHOBKH IS MPOM3BOJICTBA CEPHOWM KHUCIOTHL. Mojenb neun
s oOkura u3BecTHska. Komekumu mNpoayKIuii CHJIMKATHOW MPOMBIIUIEHHOCTH (CTeKIa,
dapdopa, dasiHca, IIeMeHTa pa3InYHBIX MapOK U Jp.)

JlabopaTopHble ONBITBHI. 3aKajika U OTHYCK cTagu. O3HAKOMIIEHHE CO CTPYKTypaMu
ceporo u 6enoro uyryHa. PacnosnaBanue pyj xenesa.

IIpakTHyeckue padoThl.

[Tonyuyenue, cobupanue 1 pacrio3HaBaHUE T'a30B.

Petienne skcnepuMeHTaIbHBIX 3aa4.

IMpopuabubie U NMpodecCHOHATBHO 3HAYUMbIE 3JIEMEHTHI coaep:kanus. Kopposus
METaJUIOB: XUMHUYECKass U 3JIEKTPOXUMHUYECKas. 3aBUCUMOCTh CKOPOCTH KOPPO3UU OT YCIOBUU
okpyxkarwmieit cpeasl. Knaccudukanuss KOppo3ud METAUIOB MO PAa3IUYHBIM MPU3HAKAM.
CriocoObI 3alIUTHI METAIIJIOB OT KOPPO3UH.

[Ipon3BOACTBO YyryHa U CTaJH.

[lonyyenne HemeTamioB (paKUMOHHOW MEPETOHKOM KUIKOIO BO3AyXa M 3JIEKTPOIU3OM
PacTBOPOB WJIM PACILJIABOB JIEKTPOIUTOB.

CunukaTHasi IPOMBILIIIEHHOCTh. [Tpor3BOACTBO CEPHOM KUCTIOTHI.

2. OPTAHUYECKASA XUMUSA

2.1. OcHOBHBIC NMOHATHS OPraHUYeCKOM XUMHMHU U TEOPUS CTPOCHHUS OPraHHUYECKHX
COeTUHEeHUH

IIpeamer opranuveckoit xumuu. IIpuponHbie, HCKYCCTBEHHBIE M CHHTETHYECKHE
opranunyeckue Beniectsa. CpaBHEHUE OPraHUYECKUX BEIIECTB C HEOPraHUYECKUMU.

BanentHocTh. XMHUYECKOE CTPOEHUE KAK MOPSAOK COEAUHEHUS aTOMOB B MOJIEKYJIbI IO
BAJICHTHOCTH.

Teopust crTpoeHuss opraHuveckux coeguHeHuii A.M. bByriaepoBa. OcHOBHbIE
MOJIOKEHUS] TEOPUH XMMUYECKOro CTpoeHus. M3omepus u uzomepbl. XuMuueckue Gpopmyibl u
MOJEJIM MOJIEKYJI B OPTaHUYECKOW XUMHUH.

Kanaccnpukauus opranmuyeckux BemiecTB. Knaccudukamus BemEeCTB MO CTPOCHUIO
YIJIEPOIHOTO CKeJleTa U HAIW4MIO (PYHKIHMOHANBHBIX rpynn. ['omonorm u romonorus. Hauana
Homenknarypsl IlUPAC.

Kanaccupukanmusa peakumii B OpraHm4yeckod xXuMuM. Peakuyu npucoenvHeHUs
(rugpupoBaHMs,  rajJOr€HUPOBAHUsA,  T'MAPOTaJOr€HUPOBAaHUA,  TuUAparauuu).  Peakuun
OTLICIUIEHUs.  (IEeruApUPOBAHMS,  JETUAPOTAIOr€HUpOBaHMs,  Aeruaparauuu).  Peakmuu
3amenieHus. Peaknuu nsoMepursanuu.

JemoncTpannu. Mozenn MoOJIEKYJI TOMOJIOTOB U U30MEPOB OPTAaHUYECKUX COCAUHEHUN.
KayecTBenHOe oOOHapyxeHHE yriepoja, BOAOPOAAa M XJOpa B MOJIEKYJIax OPraHUYECKUX
COCIMHECHUM.

JlabopaTopHbIe onbITHI. M3roTOBIEHHE MOJETIEH MOJIEKYJI OPTAaHUYECKUX BELIECTB.

[MpopuiabHbie U nMpodecCHOHATBHO 3HAYUMBbIE dJIeMeHThl coaepkaHus. [loHstue o
cyOcTpate u peareHTe. Peakiu OKHUCICHHS M BOCCTAaHOBJICHHMS OPraHUYECKHUX BEIIECTB.
CpaBHeHue KilacCU(PHUKALMKU COCIUHEHUN M KiacCU(UKAMM peakluuid B HEOPraHMYECKOW U
OpraHUYECKON XUMUHU.

2.2. YrjeBoaopoabl M UX NPUPOAHbIE HCTOYHUKH

AJIKaHbl. AJIKaHBI: TOMOJIOTMYECKMH PpsJl, HM30MEpHUs U HOMEHKJIATypa aJIKaHOB.
XHUMHUYECKHE CBOICTBAa allkaHOB (Me€TaHa, »JTaHA): TOpPEHUE, 3aMElIeHHE, pa3JIoKEHUE,
neruapupoBanue. [lpuMeHeHne aakaHOB HA OCHOBE CBOICTB.

AJIKeHbl. DOTWJIEH, €ro IoJlydeHue (IeruapupoBaHMEM »3TaHa, JerojJuMepu3anuen
noJaudTUiIeHa). ['oMmonoruueckuil psn, H30MEpHs, HOMEHKIATypa aJKeHOB. XHMHYECKHE
CBOICTBA J3TWJIEHA: TIOPEHUE, KAauyeCTBEHHbIE peakuuu (oOecrBeuyMBaHUE OpPOMHOM BOJBI U



pacTBopa IepMaHraHara Kajuus), ruaparanus, nonuMmepusanus. [Ipumenenre 3TuieHa Ha OCHOBE
CBOWCTB.

J{uensl 1 kayuyku. [loHsATHE O TUEHAX KaK yriIeBOJOPOJAxX C ABYMs IBOWHBIMU CBS3SIMU.
ConpsikeHHbIE AMEHbl. XMMUYECKHE cBOMCTBa OyranueHa-1,3 M u3o0mpeHa: oOeclBEUMBAHHE
OpOMHOIi BOJIbI U TIOJIMMEpH3alns B Kayuyku. HatypanbHblil 1 cuHTeTHYeCKue Kayuyku. Pe3una.

AJKUHBI. ArneTwieH. XUMHYECKHE CBOMCTBa aleTW/eHa: TOpeHHe, OOeCIBeYMBaHUE
OpOMHOW BOJBI, NPUCOEINHEHUE XJOPOBOAOPOJA M rujapartanus. I[IpuMeHeHue aneTuiieHa Ha
OCHOBE CBOMCTB. MeXKIIacCOBast ©U30MEPUS C aIKaIUCHAMM.

Apenbl. benzon. XuMmuuyeckue CBONCTBa O€H30J1a: TOpEHHUE, PEAKIUU 3aMelICHUS
(ramorenupoBanue, HUTpoBanue). [I[puMenenre 6eH3051a HA OCHOBE CBOMCTB.

IIpupoaHble MCTOYHMKM YIJIeBOAOPOAOB. [IpuponHblii ras: cocraB, NPUMEHEHHE B
KaueCTBE TOILINBA.

Hedts. CocraB u nmepepadbotka HedTH. [leperonka nedpru. HedrenpoaykTsl.

JemoHncTpauuu. ['opeHne metaHa, 3TWieHa, aueTwieHa. OTHOIIEHHE METaHa, ATHJICHA,
aneTuiieHa U OeH3oia K pacTBOpaM IepMaHraHarta Kajaus u 6poMHoil Boae. [lonyyenue stuneHa
peakiuen Jerujpatali 3TaHoJa, aleTHIeHAa — THAPOJIU30M KapOuaa kanblus. Paznoxxenue
Kay4yyKa IIpU HarpeBaHUU, UCIBITAHUE MPOAYKTOB Pa3JIOKEHUs HA HenpeaeabHOCTh. Kommeknus
oOpa3uoB Hedptu u HeprenponaykToB. Komnekuusa «KameHHBIM yroib #  OPOAYKIHS
KOKCOXHMHMYECKOTO MTPOU3BOICTBAY.

JlabopaTopHble onbIThbl. O3HAKOMIICHHE C KOJIJIEKIIMEH 00pas3iioB HEPTH U MPOTYKTOB €€
nepepadoTku. O3HAaKOMIJIEHHE ¢ KOJUIEKIMEH KayuyyKoB 1 00pa3liaMu U3JEIUNA U3 PE3UHBI.

IIpo¢punabHbie U MpodeccnoHaTbHO 3HAYUMBbIE 3J1eMeHThI coep:xanus. [Ipasuno B.B.
MapkoBuukoBa. Knaccudukanuss v HazHaueHwe KaydykoB. Kiaccudukainus v HazHadeHHE
pe3uH. BynkaHuzamnus kayuyyka.

[Tonyuenue ameTwieHa TUPOIU30M MeTaHA W KapOWUIHBIM crocoboM. Peakuums
MOJINMEpU3aluid  BUHWIXJIOpUAA. llonuBHHUIXJIOpUA M €ro mHpuUMEHEHHe. Tpumepusanus
alieTuseHa B OEH307.

[Tonsatue 06 skctpakiuu. BoccranoBnenne HUTpoOeH30Jia B aHWUIWH. [ OMojoruueckuit
psn apeHoB. Tonyon. HutpoBanue Tonyona. TpoTuil.

OcHOBHBIE HAITPABJIEHHSI IPOMBIIIUIEHHOM NIepepadOTKU MPUPOAHOTO rasa.

[TonyTHBII HETSIHOI ra3, ero nepepadoTKa.

[Ipouecchl mpomblUIEHHON mepepaboTku HedTH: KpekuHr, pudopmuHr. OKTaHOBOE
YHCI0 OEH3MHOB U IIETAHOBOE YHCIIO AU3EIIbHOTO TOIIUBA.

Kokcoxummuueckoe Mpou3BOACTBO U €70 MPOAYKIIHSL.

2.3. Kucaopoacoaep:xaiiue opraHudecKue coeJuHeHus!

Couprel. IlonyueHune »53TaHona OpOXKEHUEM TJIOKO3bl M TUApaTalued 3TUJIEHA.
['mapoxcunbHas rpymnmna Kak GyHKIuoHai bHAs. [IoHATHE 0 TpeaenbHBIX OHOATOMHBIX CIUPTaX.
XUMUYECKHE CBOMCTBA 3TAHOJIA: B3aUMOJICHCTBUE C HATPHEM, 00pa30BaHUe MPOCTHIX U CIOKHBIX
3pHUpOB, OKUCIIEHUE B aibaerul. [IpuMeHeHne 3TaHOJa Ha OCHOBE CBOMCTB. AJIKOTOJIU3M, €rO
IIOCJIEICTBUS U IIPEAYIIPEKICHUE.

['mnueprH Kak NpeacTaBUTENb MHOTOATOMHBIX CHUPTOB. KauecTBeHHass peakuus Ha
MHOI'0aTOMHBIE clIUpTHI. [I[puMeHeHune rinnepuHa.

®enos1. Pusnyeckue W XUMHUECKHE CBOMCTBa (heHona. B3ammHOe BIMsSHHE aTOMOB B
MoJIeKyJie (peHOoa: B3aUMOICHCTBUE C TUAPOKCHIOM HATPUs M a30THOM kucioroi. [lpumenenue
(eHoa Ha OCHOBE CBOMCTB.

Aabaeruabl. [lorstre 00 ampaerumax. AnpaerujgHas Trpynna Kak (QyHKIHOHAIbHAS.
@opManbIeru] U €ro CBOMCTBA: OKHUCICHHE B COOTBETCTBYIOLIYI) KHCIOTY, BOCCTAaHOBJICHHE B
COOTBETCTBYIOUIMI cnupT. [lomyueHue anpIeruioB OKUCIEHHEM COOTBETCTBYIOIIMX CIIMPTOB.
[Tpumenenune Gopmanpaeruaa Ha OCHOBE €ro CBOMCTB.



Kap6onoBbie kuciiothl. [lorstre o kapOoHOBBIX kKucnoTax. KapOokcuiapHas rpyrina Kak
¢byaknuoHanbHag. ['oMonorudeckuili psj npeAenbHbIX OAHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
[TonyyeHne kapOOHOBBIX KHUCIOT OKHCIEHHMEM ajbJETHUIOB. XMMUYECKUE CBOMCTBA YKCYCHOU
KHCJIOTBI: OOINME CBOWCTBA C MHUHEPAIbHBIMM KHCIOTaMH U peakus dSTepuuKaiui.
IIpuMeHeHre yKCYCHOM KHCIOThI Ha OCHOBE CBOMCTB. BbIcHINE >KMpHBIE KHCIIOTHI Ha IPUMEPE
MaJIbLMUTUHOBOU U CTEApUHOBOM.

Caoxnble 3¢upbl u xkupbl. [lodyyeHue ciokHbIX 3QHUPOB peakuueil 3TepuuKaIim.
Cnoxnbie 3pupsl B ipupojie, ux 3HaueHue. [I[puMenenmne cioxHbIX 3UpOB HA OCHOBE CBOMCTB.

XKupsl kak cioxueie 3¢upsl. Knaccupukanust KupoB. XMMHUYECKHE CBOICTBA >KHUPOB:
TUAPOJIN3 U TUAPUPOBAHUE KUJIKUX )KUPOB. [I[puMeHeHne )XxupoB Ha OCHOBE CBOMCTB. Mblia.

YraeBoabl. YrieBoabl, WX Kiaccuukauus: MOHOcaxapuasl (TJIHOK03a, (GpyKTO3a),
Jaucaxapuibl (caxaposa) U Mmorcaxapuasl (Kpaxmall v 1eJUTI0I03a).

['mroko3a — BemecTBO C JIBOMCTBEHHOW (yHKIMEH — albIerHAOCTHPT. XHUMHUUYECKHE
CBOICTBA IIFOKO3bI: OKHCIIEHUE B IIIOKOHOBYIO KHCIIOTY, BOCCTAHOBJIEHUE B COPOUT, CIIUPTOBOE
opoxenue. [I[puMeHeHne riaoKo3bl HA OCHOBE CBOMCTB.

3HaueHUE YTIEBOJOB B JKMBOM HpHUpPOAE W KU3HU denoBeka. [loHsATHe O peakuusax
MOJIMKOHAEHCAIlMU U TUAPOJIN3a Ha IPUMEPE B3aUMOIIPEBPALIEHUN: TIII0K03a —> MOJUCaXapu.

JdemoncTpaunu. OkucieHue cnupra B anpaeruj. KadecTBeHHbIE peakiuu Ha
MHOTOaTOMHbIE cUPTHI. PacTBopuMoOcTh (heHONa B BOAE MPU OOBIYHON TeMIiepaType W IpHU
HarpeBanuu. KadyecTBeHHbIe peakiuu Ha ¢eHol. Peakius cepeOpsHOro 3epkana aibACTHAOB U
r10K03bl. OKHUCIIEHUE aJIbJICTH0OB M TJIFOKO3bI B KUCIIOTY ¢ HOMOINbio ruapokcuaa meau(ll).
KauecTBenHnas peakuus Ha kpaxmai. Komnekuus 3(pupHbIX Macell.

JlabopaTopHble onbIThl. PacTBopeHue TIiHIlepuHa B BOJAE M B3aUMOJCHCTBHE C
ruapokcuoM meau(ll). CpoiicTBa yKCYCHOM KHCIIOTBI, OOIIHME CO CBOMCTBAMH MHHEPAIbHBIX
KHUCJIOT. JloKa3aTeabCTBO HEMPEAEIbHOI0 XapakTepa KUIKOTO upa. BzauMoaeiicTBrue TIIIOKO3bI
u caxapo3sl ¢ ruapokcuaom meau(ll). Kauectsennas peaxiys Ha Kpaxmall.

IIpoduabHbie 1 NMPOPecCHOHATBLHO 3HAYMMbIE JIEMEHThI COAepKaHusl. MeTHI0BbIN
CIIUPT U €T0 UCIIO0JIb30BaHUE B KAUECTBE XUMUYECKOTO ChIPhs. TOKCMUYHOCTh METAHOJIA U TIpaBUia
TEXHUKH O€30MacHOCTH MpU paboTe ¢ HUM. DTHICHIJIUKOIb U €ro mpuMeHeHue. TOKCUYHOCTH
STUJICHTJIMKOJISL ¥ TIPaBUJIa TEXHUKU OE€30MMaCHOCTHU MpU paboTe C HUM.

[Tonyuyenue penona u3 NPOAYKTOB KOKCOXUMUYECKOTO MPOU3BOJCTBA U U3 OEH3071a.

[Tonukonaencanus dopmanpaeruga ¢ ¢geHonioMm B (heHomohopManbACTUIHYIO CMOIY.
Aueranpaerus. [lonsaTre o keToHax Ha mpuMepe aleTroHa. [IpumMeHeHue aleToHa B TEXHUKE U
MPOMBILIIIEHHOCTH.

MHuoroo0pa3ue kKapOOHOBBIX KUCIOT (I1aBesieBas KMCI0Ta KaK JABYXOCHOBHAsI, aKpUIJIOBAs
KHCJIOTa KaK HeMpeaeabHas, 0eH30iHas KUCI0Ta KaK apOMaTHYECKast).

[InenkooOpa3yrompe Maciaa. 3amMeHa JKAPOB B TEXHHKE HEMHIIEBBHIM  CHIPHEM.
CHUHTETHYECKHE MOIOIIIHNE CPEJICTBA.

MomnouHokucnoe OpokeHue TIoko3bl. Kuciaomonouynsie npoayktsl. CuilocoBaHHe
KopmoB. HutpoBanue nennroiossl. [IupokcuivH.

2.4. Azorconepxkamue oprannieckue coeqnnenus. Iloanmepsi

Amunbl. [lonstue 00 amuHax. Aunudarudeckue aMHHBI, WX KiIaccH(UKAIMSA |
HOMEHKJIaTypa. AHWINH, KaK opraHndeckoe ocHoBanue. [lonmydyenne anwimHa n3 HUTPOOEH307Ia.
[TpuMeHeHEe aHUTMHA HAa OCHOBE CBOMCTB.

AMMHOKHCJIOTHI. AMUHOKHCIIOTHI Kak aM(oTepHbie MU} YHKIIMOHATIBHBIE OPTaHUYECKUE
coenuHeHusI. XMMHUYECKUE CBOMCTBA aMUHOKHCIIOT: B3aUMOJICHCTBUE CO MIEI0YaMH, KHCIOTaMHU
U JpYT ¢ Ipyrom (peakmwus noaukoHaeHcanun). [lentuaHas cBs3b u noymrnentuasl. [Ipumenenue
aAMHHOKHCJIOT Ha OCHOBE CBOMCTB.

Bbeaxn. [lepBuvHas, BTOpHYHAs, TPETUYHAS CTPYKTYphl OeNKOB. XHMHYECKHUE CBOHCTBA
OEIIKOB: TOpeHue, ICHATYpaIHs, THAPOJIN3, IBETHBIE peakiuu. bruonorndeckue GyHKIIUN OCIKOB.



IMoaumepsnl. benku u monucaxapuapl Kak OHOMOIUMEPHI.

[Inactmaccel. [lonydeHne nonuMMepoB peakUeidl MOIMMEPU3aAlMU U TOJUKOHICHCAIUH.
TepmorutacTUUHbBIE U TEPMOPEAKTUBHBIE TU1acTMacchl. [IpencraBurenu miacrmacc.

Bonokna, wux xknaccudukanus. I[lomyuenue BosokoH. OTAENbHBIE MPEACTABUTEIN
XUMHUYECKHUX BOJIOKOH.

JdemoncTpanuu. B3anMmozaelcTBue aMMuaka M aHWIMHA C COJITHOM KHUCJIOTOW. Peakius
aHWIMHA ¢ OpoMHOIN BojoH. Jloka3aTenbCTBO Hanuuus (PYHKIIMOHAIBHBIX TPYII B PacTBOpax
aMHHOKHCIOT. PacTBOpeHue n ocaxaenue O6enkoB. L{BeTHble peakiyn 6enkoB. ['opeHne nTuybero
repa v WepCTIHON HUTH.

JlabopaTopHble onbIThbl. PacTBOpeHue 6enkoB B Boje. OOHapyxeHHne OETKOB B MOJIOKE U
B MSICHOM OynboHe. JleHaTypanus pacTBopa Oejka KypHHOIO siiilia CIIUPTOM, pacTBOpaMH CoJiei
TSDKEJIBIX METAJIJIOB U IIPU HAIPEBaHUHU.

IIpakTnueckue padoTbl. PereHne sKCIEpUMEHTANBHBIX 3aad Ha HICHTU(DUKAIMIO
OpraHMYECKHX COEeIMHEHU. Pacrio3HaBaHue m1acTMace U BOJIOKOH.

IIpopunabubie U  NPoPecCHOHAIBHO  3HAYMMbIE  JJIEMEHTbI  COJEPKAHUA.
AMHHOKanpoHoBass  kuciora. KampoH Kkak MpeAcTaBUTENb  MOJWAMHIHBIX — BOJIOKOH.
Hcnons3oBanue TUAPOIN3a OeNKoB B MPOMBIIIJIEHHOCTH. [TonuBuHUIXIOPUA,
nonutetpadTopaTuieH  (teduion). denomodopmanbaeruanbie  1actMacchl.  Llemtymoun.
[IpomblineHHOE TPOU3BOACTBO XUMUYECKUX BOJIOKOH.



1. HIACIIOPT ITPOI'PAMMBI YYEBHOM JUCHUITINHBI:
«XUMHUD»

1.1. Ob6aacTh NpUMeHEHHs IPOrPaMMbI

[Iporpamma y4eOHON IUCHUIUIMHBI SIBISETCS YacThl0  OCHOBHOM IpodeccHOHaIbHOM
oOpa3zoBaTesnbHON nporpammel B cooTBeTcTBUU ¢ PI'OC no npodeccun CIIO, mo HampaBieHHIO

noArotoBku 19.01.04 Ilexaps.

1.2. MecTo IMCHUNJIMHBI B CTPYKTYpe OCHOBHOW mNpodeccHOHAIBLHOI 00pa3oBaTeJbHOM
NPOrpaMMBbl: IUCUUIIIIMHA BXOAUT B 00I1€00pa30BaTEeNbHbIN UK.

1.3. e 1 3270241 AUCHUILIMHBI — TPEOOBAHMA K Pe3yJbTaTaM OCBOCHHS JMCUMILIMHBI:

Heas AUCHMNIAHBI:

v dopmHupoBaHUE  OOILEKYIBTYPHBIX KOMIIETECHIUH, TEOPETUYECKUX  3HAHMM,
NPAKTUYECKUX YMEHHI M HaBBIKOB, B OO0JIACTU 3KOJIOIMYECKH TPaMOTHOTO HCIOJIb30BAHUS
XMUMHUYECKUX BEUIECTB, KaK B MPO(ECCUOHAIBHOM, TaK U B OBITOBON AESTEILHOCTH.

v @opMHUpOBaHME  OCHOB  IIOHUMAaHUS  €CTECTBEHHOHAyYHOM  KAapTHUHBI  MHpBI;
O3HAaKOMJIEHHE C HaumOojiee BaXXHBIMU HACSIMH U JOCTHKEHUSMHU B XMMHHM M Ha HTOH OCHOBE
co3laHue  QyHaameHTa i (QOPMUPOBAHMSI  JIMYHOCTHOTO  MHPOBO33pEHUS U
npo¢eCcCUOHATBHBIX KOMITETECHIIUH.

B pe3ynbrare ocBoeHHs y4eOHON NUCHUIIIIMHBI 00YYarOIINIICs 10IKEH yMems.
v/ CpaBHHBaTh, HAOJIIO1ATh, HAXOAUTH OOIIME YEPTHI M PA3JINYMS, BBIICIATH CYIIECTBEHHbIE
(3HaUMMBIE YEPThI) XUMHUYECKHX CHUCTEM, MPUMEHSITHh MOJIY4YEHHbIE 3HAHUS JUIsI OOBSICHEHUS
HaOJI0JaeMbIX IIPOIIECCOB U SIBICHUH;
v/ HCNOJIb30BAaTh 3HAHHWE CBOWCTB BEIIECTB M HX PACTBOPOB B MPO(eCCHOHATBHON
NeSITEIbHOCTH;
v’ COCTaBJIATH YPABHCHUSI PA3IMUIHBIX THIIOB XMMHUUCCKUX PEAKIIHIA;
v PacCUMTHIBATH BOKHEMIIME XapaKTEPHUCTHKA XMMHUYECKUX CHUCTeM (KOHIEHTpanuio, pH,
CKOPOCTh XUMHUYECKON PEaKIMH, CMEIIEHNE XUMHUECKOI'0 PaBHOBECHS U JIp.);
v/ pemiath MPakTHYECKUE 3a]a4d, OMHUPAsCh HA MOIYYCHHbIC 3HAHHS W NPUMEHSATH MX TPH
W3Y4YEHHUH CIIEIUAIbHBIX AUCIMILINH;
v HCIONB30BaTh METOABI XMMHYECKOW HIAECHTU(PUKAIMA BEIIECTB B OBITOBOW W
po¢eCCHOHATBHOMN NESITENHHOCTH;
v BbIOMpaTh HAaWMEHEE HKOJOTHYCCKH BPEAHBIC CIIOCOOBI JESTENLHOCTH B KOHKPETHOU
CUTYallUu;

v\ NpPUMEHSATh TPHHIMII «3J0pPOBOr0 o0pasa J>KM3HW» JUIs OpraHu3alud OBITOBOM U
po(eCCHOHANBHOM e TENbHOCTH.
B pesynbpTare ocBOeHUs y4eOHOM TUCIMITIIMHBI O0yYaIOMIMNACS JOIKEH 3HAMb/ROHUMAMY.

v 0COOEHHOCTH XUMHUYECKOM KApTHHBI MUPA, HCTOPHUIO M3MEHEHHSI XUMUYECKOM KapTHHBI MUPa

C pa3BUTHEM HAYKH;

v\ BKIAJ BEJIHMKUAX YYEHBIX B (POPMHUPOBAHHH COBPEMEHHOW €CTCCTBEHHOHAYYHOW KapTHUHBI

MUDpa;

v’ TEOPHUI0 OCHOBHBIX Pa3Je/iOB XMMHH B COOTBETCTBUU C IPOTPAMMON;

v OCHOBHBIC 3aKOHbI XHMHH, OOIIECTCOPETUYECKHE OCHOBBI CTPOCHHS HEOPraHHMYECKUX U

OpPraHMYECKHX COEAMHEHUI, OCHOBHBIE MOHATHS O MEXaHU3Max XHMHYECKHX peakuuil u

AIEKTPOXUMHUYECKHE NPOLIECCHI;

v 0COOEHHOCTH MPOSIBICHHUS TEOPETHIECKUX M MPAKTHYECKUX 3aKOHOMEPHOCTEHN B PACTBOpax M

OMOJIOTUYECKIX CUCTEMAX.

B pe3ynbTare ocBoeHUs yueOHON AUCHUIIIIMHBI 00YYarOIUIACs 10JKEH 671a0enb .

v OCHOBHBIMH METOJAMH TEXHUKH OE30IaCHOCTH;



v 0as’oBBIMH YMEHHSIMH W CaMOCTOSITEIbHOW pabOThl B XHMHYECKON Ja0Oparopuu Jyist
MOCJIEAYIOIETO OCYIIECTBICHUS TPO(HEeCCHOHATBHON JAEsITETbHOCTH.

1.4. PexomeHayeMoe KOJM4YECTBO YaCOB HA OCBOEHHE NMPOTrPaMMbI IUCIUNJIMHBI:

MaKCUMaJbHON ydeOHOU Harpy3ku oOydatorierocs -2704acoB, B TOM YHCIIC:
o0s3aTepHON yueOHOM Harpy3ku odydaromierocs - 1804acos;
caMoOCTOsITEIhbHON paboThl 00yvaromierocs - 90 yacos;

JIII3 oGyuaromerocs — 36 4acos.

®opma atrectaruu — nupHepeHINPOBAHHBIN 3a4eT.



2. CTPYKTYPA U COAEPKXAHHUE YUYEBHOU JAUCHUITJINHBI
«XUMUD»

2.1. O0beM yueOHOM NMCHUILUIMHBI M BHAbI Y4€0HO padoThI

Buo yuebnoit pavomul Ounas gpopma 00yuenusn
MakcumanbHasi yueOHasi Harpy3ka (BCero) 270
OO6s3arenpHas yaeOHast Harpyska (BCero), B TOM YHCIIe: 180
- JIEKIIUUA 144
- IPAKTUYECKUE 3aHATUS 36
-CaMOCTOsITeIbHAsI paboTa 90
KonuyecTBO KOHTPOJIBHBIX paboT
dopma aTTecTaryu J/3

IIpumeuanue:

KP — koHTpoOIsIBHAS padoTa

13 - muddepeHnnpoBaHHbBIN 3a4eT
D - BK3aMeH




TemaTH4yeckuii U1aH U cofepkaHue Y4eOHOro npeaMera «XHMHD)

no npodeccuu 19.01.04 Ilexapsn.

1-i KYPC 80-uacos

HaumeHoBaHue pa3iesioB U TeM Conep:kanue y4eOHOro MaTepuasia, 1adopaTopHbie padoThbl U Bcero N3 uux Bueayn.
NMPAKTHYEeCKHE 3aHATHS, CAMOCTOSITE/IbHAsA padoTa, KypcoBas 4acoB Teop. 3an. | Tipaxr. | B Gopme Camocr
padora (mpoeKT) 3an. npak. pao.

moar.

1 2 3 4 B 6 7

PA3JIEJI 1. Beenenue. Cogepxanue yueOHOro MaTepuara. 4 2 2

[Ipenmer opraHnueckod XuMuH. BemecrBa OpraHu4ecKue H
HEOpraHuyeckre. BO3HMKHOBEHHE OpPraHUYECKOM XUMHUHM Kak
HayKH.

PA3JIEJI 2. Teopusi XuMH4€CKOT0

CTPOEHMS OPTaHMYeCKHUX COeUHEeHHUIA.

JIEKTPOHHASI IPUPOJA XMMUYECKHX

cBsi3eil.

Tema 2.1. Teopus xumu4eckoro Copneprxanue yueOHOro MaTepuaia. 2 2 2

CTPOCHHSI. [Ipeanoceiiku  Teopun CTpoeHUs. Teopus XUMHUYECKOTO
ctpoenus no A.M. Bytieposy.

Tema: 2.2 N3omepus. Copneprxanue yueOHOro MaTepuaia. 6 2 4
Nzomepus.

Tema 2.3. DnextponHoe ctpoenue aromoB | Copeprkanue yaeOHOro MaTrepuana. 2 2

3JIEMEHTOB MaJIbIX MEPUOIOB. Ceenenust o crpoenun aromoB. [lepuoanueckas Tabmumna [.1.

Menpneneesa.

Tema 2.4 Xumuyeckas CBs3b. Bunel XxuMu4yeckoil CBSI3M- MOHHAsI M KOBAJICHTHas. Xumudeckue | 4 2 2 2
B3aNMOJEHCTBUS aTOMOB.

IIpakTnueckass padoraNel «Pemenue 3amau». «M3rorosneHue | 2 2 2

MO/JIeJIeN MOJIEKYJI OPTaHUYECKHUX BEILECTBY




IIpakTnyeckas  padoraNe2. «PemieHue pacueTHBIX 3a1ad MU
ynpakHeHui 1o reme «OCHOBHBIE MOHATHSI U 3aKOHBI XUMHUI »

PA3JIEJI 3. [IpenenbHble
YIJI€BOOPO/bI.

Tema 3.1. MeTtaH, ero cTpoeHue.

MertaHn, €ero cTpoeHue.

Tema: 3.2. CTpoeHue 1 HOMEHKJIaTypa
YTJIEBOJIOPOOB psijia METaHA.

CTpoeHue 1 HOMEHKJIaTypa yriieBOJOPOJIOB psijia METaHa.

Tema: 3.3 Homenknarypa yrieBoaopo/i0B
psijia MeTaHa.

Copneprxanue yueOHOT0 MaTepuaia.
Howmenknarypa yrieBoopooB psijia MeTaHa.

IIpakTnyeckass padoraNe3 «PemieHne 3a7ady M COCTABICHHE
CTPYKTYPHBIX ()OPMYII H30MEPOBY.

Tema: 3.4 XuuMuueckue CBOICTBA
MpeIeIbHBIX YTIEBOIOPOIOB.

XUMUYECKUX CBOWCTB. B3anmoneiicTBUE MeETaHa C XJIOPOM.
Peakuus xiopupoBanusl.

Tema:3.5.] 'omonoruueckuil ps.
["omostornueckasi pa3HOCTh COCTaBa.

["'omosornueckuii psa.
["omonoruyeckasi pa3HOCTh COCTaBa.

Tema 3.6. [Ipumenenue u noayueHue
IPEJEIIbHBIX YIIEBOAOPOIOB.

Copepxanue yueOHOro marepuana. [IpuMenenue u noiaydeHue
IpeJIeIbHBIX YTIIEBOI0POIOB

Tema 3.7 [lonydeHnue yrieBos1opooB

HonyquI/Ie YIJICBOAOPO OB

Tema:3.8. LluxionapaduHbl.

Coneprxkanue ydeOHOro MaTtepuara.
[{uknonapaduHsL.

PA3JIEJI 4. HenpeneabHbie
YIJIEBOJOPOABI.

Tema 4.1. DTuneH, ero cTpoeHue.

Cogepxanue yaeOHOTo MaTepuana
OTUJIEH, €ro CTPOCHHE.

Tema: 4.2. CTpoeHue yrieBogopoioB
psiaa STUIIEHA.

CtpoeHue yrieBoJopoIoB psiia dTHIEHA

1-CEMECTP 38 YUAC.
Tema: 4.3. Homenkiarypa
YII€BOJOPOAOB psiJia dTUIICHA

Cogepxanue yaeOHOT0O MaTepHana.
Homenkiarypa yrieBoIopo/IoB psijia dTHIICHA

2- CEMECTP-42 YAC.

IIpakTnyeckas padora Ned«Pemenue 3a1a4 ».




Tema 4.4. XyIMHUUYECKHUE CBOVCTBA
YTJIEBOJIOPOOB psiJia ATUIICHA.

Copepxanue yueOHOro MaTepuara.

XUMHYECKue CBONCTBA. Peakuuun TUJIPUPOBAHUSL.
BzaumopeiictBue ¢ OpoMOBOAOPOIOM U APYT ¢ IpyroM. Peakuus
nosmmepusanuu. 1Ipasuino MapkoBHUKOBA.

Tema:4.5. [IpumeHeHne 1 NoJIy4yeHue
STHJIEHOBBIX YIJIEBOJOPOJIOB.

Cogepxanue yueOHOro MaTrepuara.
ITpumenenue yrieBooponoB. IloaydyeHue yriaeBoaopoaos.

IIpakTnyeckas  padoraNed  «KauecTBeHHOE  oOIpenereHUE
yIIeposa, BOAOPOJA U XJIOpa B OPraHUYECKUX BEHIECTBAX ).

IIpakTuyeckas padora Ne6«llomydeHne dTHIICHA U OIBITHI C
HUM).

Tema 4.6. [lueHoBbIE yTI€BOIOPOIBI.

Coneprxanue ydeOHOT0 MaTepuarna.
CtpoeHue ¥ HOMEHKIATypa IHEHOBBIX YIJIEBOJOPOJIOB.
XUMUYECKUE CBOWCTBA.

Tema:4.7 Kayuyk.

Copepxanne yueOHoro marepuana. Kayuyk B mpupose. CBoiicTBa
kaydyka. CocTaB M CTpOE€HHE HATYPAJIbHOTO KayyyKa.
Bynkanu3zanus kayudyka.

Tema 4.8. AtieTuiieH 1 €ro rOMOJIOTH.

Copneprxkanue ydeOHOro Marepuara.
Crpoenune anermnena. ['omonoru aneruneHa. XUMHUYECKUE
cBoiicTBa. [I[puMeHeHre 1 MoJlydeHre aleTUIeHa.

Tema:4.9 XuMuueckue CBOMCTBA

Cogepxanue yaeOHOT0O MaTepHarna.
XUMUYECKUE CBOWCTBA.

Tema:4.10 [IpumeHenue 1 noydyeHue
alleTUIICHA.

CogepxaHue yaeOHOT0O MaTepHana.
. [IpuMeHeHne 1 IoTy4YeHHe alleTHIICHA.

IIpakTnyeckas padora Ne/ «llonydyeHne 6pomdTaHay.

IIpakTnyeckas padora Ne8 «PemeHue 3aau 1 cocTaBieHne
YPaBHEHUH peakInii».

PA3JIEJI 5. ApomaTnyeckue
YIJIEBOJOPOABI.

Tema 5.1. benzon.

dusnueckue cBoiictpa. [Ipobiema crpoenus OeH3oIa.




Tema5.2.
OeH3oia

DNEeKTpOHHOE

CTpOCHHE

CogepxaHue yaeOHOTO MaTepHana.
DJIEKTPOHHOE CTPOCHHE OEH30IIa

Tema 5.3. XuMuueckue cBOMCTBA.
[TpumeHenue u noyueHue OeHsoa.

Xumudeckue cBoicTa. [Ipumenenne u noydenue 6eH3oa

Tema 5.4. 'omonioru 6eH3oi1a

CrtpoeHne roMoJIOToB OeH30J1a. XMMHUECKHUE CBOMCTBA TOMOJIOTOB
6ensona. IlpumeHeHue u nojayyeHue.

Tema 5.5. BzanMocBsA3b TOMOJIOTHYECKUX

PSAZIOB YTJIEBOJIOPOJIOB.

B3aumocBsI3p TOMOJIOTHYECKUX PATOB YIIIEBOIOPOIOB.

PA3JIEJI 6. IIpupoaHble HCTOYHUKH
YIJIEBOI0OPO/IOB.

Tema 6.1. [IpupoaHblii U NOMYTHBII
He(TSHOM ra3bl.

Coneprxanue ydeOHOTo Marepuarna.
[Tpuponnsrii ra3. Ilonytueiii HedTsHON ra3. Katanutuyeckuit
KpeKUHT. KOKCOXMMHUUYECKOE TPOU3BOJICTBO.

Tema 6.2. Hedtb. HedrempoaykTsl

dusnueckue cBoiictBa u cocrtaB HepTu. HedrenpoaykTsl u nux
npuMeHeHue. JleToHalMoHHasi CTOMKOCTh O€H3UHOB.

Tema 6.3. [lepepaborka HehTH

Copneprxanue yueOHOro MaTepuaia.
[Teperonka vedru.

Tema 6.4. Kpekunr HeTEIPOTYKTOB.
Karanutnueckuii KpEKUHT.

Coneprxanue ydeOHOTo Marepuarna.
Kpekunr vedrenponykroB. Karanutnueckuii KpeKHHT.

3- cemecTp

PA3AEJI 7.Kokcoxummnueckoe
NPOU3BOJCTBO.

CogepxaHue yaeOHOT0O MaTepHana.
KokcoxumMuueckoe mponu3BOICTBO.

IIpakTyeckas padora Ne9 «O3HaKOMIIEHHE C Pa3IMUYHBIMU
BUJIaMU NPUPOHBIX HCTOYHHUKOB YIJI€BOIOPOI0BY»

PA3JIEJI 8. Ciiuptsl u deHoabl.

Tema 8.1. CtpoeHue npeaeabHbIX
0JIHOATOMHBIX CIIHPTOB.

CogepxaHue yaeOHOTO MaTepHaa.
CtpoeHue 3THIIOBOTO cnupTa. [ 0OMOJIOrMYecKuil psiJi CIUPTOB.

Tema 8.2. BonopoiHas cBsi3b MEXY
Mosiekynamu. Oru3ndecKkne CBONCTBA
CIUPTOB.

CogepxaHue yaeOHOTO MaTepHaa.
Bonoponnas cBs3b Mexay MoJiekysiamu. OU3ndeckue CBOMCTBa
CIIUPTOB.

Tema 8.3. XuMuueckue cBoOMcCTBa U

XUMHUYECKUE CBOMCTBA U PUMEHEHUE CITUPTOB.




MPUMCHCHUC OJTHOATOMHBIX CIIUPTOB.

IIpakTnyeckas padora NelO «Pemenue 3a1ad 1 cocTaBiIeHue
YpaBHEHUU pEaKIUii».

Tema 8.4. Criupth! Kak
IIPOU3BOJICTBEHHBIE YIIIEBOAOPOIOB.

Conepxanue yueOHOrO MaTepHala.
['eHeTrueckas CBSI3b MEXIY CHUPTAMH M YIJIEBOAOPOIAMHU.
HonyquI/Ie U NPUMCHCHUC MHOT'OATOMHBIX CITMPTOB.

Tema 8.5. IIpombllsIeHHBIA CHHTE3
MeTaHoJjIa.

Copneprxanue yueOHOro MaTepuaia.
IIpOMBIIITICHHBIM CHHTE3 METAHOJIA.

Tema 8.6. MHOTOAaTOMHBIE CITUPTHI.

Crpoenue u Gpu3nuecKue, XMMUYECKHE CBOWCTBA MHOIOAaTOMHBIX
CIIUPTOB

Tema 8.7. ®enosl.

Coneprxanue ydeOHOTo Marepuarna.
CaoiictBa ¢enona. [Ipumenenue u nonxydenue deHoa.

IIpakTuyeckas padora Nell«CocraBienue ypaBHEHUN
peaxkuuii.

PA3JIEJI 9. Anbaeruabl 1 KapOOHOBbBIE
KHCJIOTEI.

Tema 9.1. Anbaerumsl.

Coneprxanue ydeOHOTo Marepuarna.

Crpoenne " ¢buznyeckue CBOICTBa aJIbJIETUIOB.
I'omonornyecknii  psii ~ aJbJEruA0B. XHUMHUYECKHE CBOMCTBA.
ITpMeHeHNE U IOJTy4YEHHUE aTbACTUIOB.

IIpakTnyeckas padora Nel2 «CocraBneHne ypaBHEHHNA
peaKLuii».

Tema 9.2. OTHOOCHOBHBIC KAPOOHOBBIC
KHCJIOTHL.

Copneprxkanue ydeOHOro MaTtepuara.

Crpoenne u Qu3nueckue cBOHCTBa KHUCIOT. ['omomoruueckuit
P OTHOOCHOBHBIX KapOOHOBBIX KUCJIOT. XMMHUYECKUE CBONCTBA.
ITony4yeHue KUCIoT.

Tema 9.3. [IpencraBurenn 0THOOCHBIX
KapOOHOBBIX KUCIIOT.

MypaBpuHasg kuciora. YKCycHas kuciota. llanemuTuHOBas wu
cTeapuHOBas KUCIOThL. OlenHOBas KUCIIOTA.

Tema 9.4. Csi3b MEXKITY
YTJIEBOJIOPOJaMH, CITUPTAMH,
aJIbIETUIAMHU U KUCIOTaMU.

CogepxaHue yaeOHOTO MaTepHara.
CBs13b MEXTy YTJIEBOJAOPOIAMH, CIIUPTAMH, aJTbJICTHAAMH U
KHCIIOTAMHU.




IIpakTnyeckas padora Nel3 «llonydyenue u cBoiicTBa
KapOOHOBBIX KHCIIOT.

PA3JIEJI 10. Cnoxubie 3¢pupsbl. dKupbl.

3-CEMECTP -36 YAC.

Tema 10.1. Cnoxubie 3¢pups

Cogepxanue yueOHOro MaTrepuara.
[Tonydenne u CTpOCHHE CHOXKHBIX 3HUpoB. DHU3HUECKUE
CBOIICTBa U HAXOXACHHUE B IpHUpoie. XMMHUECKHE CBOICTBA.

4-CEMECTP -34 YAC.

Tema 10.2. XKupsr.

Copneprxanue yueOHOro MaTepuaia.
Kups! B npuponie. usnueckue cpoiictBa. CTpOEHHE KUPOB.

Tema 10.3. XuMuueckie cBOiCTBa
JKUPOB.

XHUMHUYECKUE CBOMCTBA KUPOB. JKUPBI KaK MUTATEJIbHBIE BEIECTBA.
I'mpponu3  xupoB B TeXHHMKE. ['MapupoBaHHMe  KHpPOB.
CHHTETHYECKHE MOIOLINE BELECTBA.

IIpakTuyeckasi padora Neld «PenieHne SKCIEpUMEHTAIBHBIX
3a1auy.

IIpakTnueckas padora Nel5 «Iloxyyenue sTunoBoro >3¢gupa u
YKCYCHOM KHCITIOTBD».

PA3JIEJI 11. YraeBoasbl.

Tema 11.1. I'mroko3a.

Cogepxanue yaeOHOT0O MaTepHana.
@uU3NYECKHE CBOWCTBA M HAXO0XJACHUE B MPUPOJAE TIIFOKO3BI.
CTpo€eHHE ITIOKO3BI.

Tema 11.2. Xumudeckue CBONCTBA XUMHYECKUE CBOMCTBAa TIUIIOKO3bl. [IprMeHEeHHe  TIIFOKO3BI.

TJIFOKO3BI. @DpyKTO3a KaK U30MEP INIFOKO3BI.

Tema 11.3. Pubo3a u nezokcupudosa. @dusnyeckue CBOMCTBA, COCTaB U CTpPOCHHE. XUMHUYECKHE
CBOMCTBA.

Temall.4. Caxaposa.

@uU3NYECKUE CBOMCTBA M HAXOXKJICHHE B NPUPOJE Caxapo3bl.
CTpoeHune u XMMHUYECKHE CBOMCTBA caxapo3bl. I30Mephl caxaposbl.




Tema 11.5. Kpaxmai.

CogepxaHue yaeOHOTO MaTepuarna.

®u3nYecKre CBOMCTBAa M HAXOXJCHHE B MPHUPOJIE Kpaxmaia.
CrpoeHre M XMMHYECKHE CBOMCTBAa Kpaxmana. Kpaxman kak
nuTareabHoe BemecTBo. [I[puMeHeHne kpaxmana U MOJYyYeHUE €ro
13 KpaxMaJICOIep KaluX IPOIYKTOB.

Tema 11.6. Llemmrono3a.

Haxoxnenue B mpupone MU (uU3MYECKHE CBOWCTBA IIEIUIIOJIO3BL
CrpoeHue LeIroI03bl.

Tema 11.7. XuMunueckie cBOiCTBA
1eJUTE010361. [IpuMeHeHre 1esuTF0I03bI.
[Tonyyenue aneraTHOTO BOJIOKHA.

XUMHYECKUE CBOMCTBA MLEJUIIOIO03bl. [IpUMEHEHUE LIEIUTIONO3BI.
[TonyyeHue aneTaTHOro BOJIOKHA.

IIpakTuueckas padoraNel6 «Perienne sKkcriepuMEHTATBHBIX
3a1auy.

PA3JEJI 12. AMyHBI. AMUHOKHCJIOTBI.
A3oTcoepikainiue rerepounKiInyeckne
coeJIMHEeHUsl.

Tema 12.1. AMUHEL

Cogepxanue yueOHOro MaTepuarna.
CtpoeHnue u CBOMCTBa aMUHOB U aMUHOKHCIIOT.

Tema 12.2. AMUHOKHUCIOTHI.

Cogepxanue yaeOHOT0O MaTepHana.
dusndecke 1 XUMHUYECKUE CBOMCTBA aMHUHOKHCIIOT.

Tema 12.3. [IpumeneHre aMUHOKHUCIIOT.
ITosryueHne aMUHOKHCIIOT.

[Tpumenenne amuHokucnoT. [loydyeHne aMMHOKHUCIIOT.

Tema 12.4.. A3oTcoaepkariue
reTePOLUKINYECKUE COCTUHEHHUS.

Copneprxkanne ydeOHOr0o MaTtepuara.
I'ereponukimueckue coequnenus. [upuaun. Iuppou.

IIpakTnueckass padoraNel/ «PemeHne sKCHEpUMEHTATbHBIX
3a7au.




3-i1 kypc [Hekapb

5-CEMECTP 30-yacoB

Tema 13. beaku. HykieuHnoBble
KHCJIOTHI.

Conep:kanue y4yeOHOIro MaTepuaJa.

Tema 13.1. Benknu.

benku B npupone. CoctaB u crpoenune 6enkoB. CBoicTBa OEIKOB.

Tema 13.2 [IpeBpanieHue 6eIKOB B
opranusme. [IpoGiema cuHTe3a OEIKOB.

[IpeBpamenue 6enkoB B opranusme. [Ipobiema cunTe3a 6€IKOB.

Tema 13.3. HykiienHOBbIE KUCIIOTBHI.

Cogepxanue yueOHOro MaTepuarna.
CocTtaB HYKJIEMHOBBIX KUCJIOT. CTpOCHUE HYKJICOTHIOB

Tema 13.4. CtpoeHue NOJIMHYKIEOTHAOB.

CTpOGHI/Ie MMOJIMHYKJICOTUOB.

Tema 13.5. JIBoiinas cnimpans JJHK.

Copepxanue yueOHOTO MaTepHana.
JBorHas cimpans JTHK.

Tema 14. CuHTETHYECKHE
BbICOKOMOJIEKYJISIPHbIE BellleCTBA U
NMOJIMMEPHbIE MAaTEePHAJIbI HA UX
OCHOBE.

Tema 14.1. BeicokoMoneKkysipHbIe
BELIECTBA.

CogepxaHue yaeOHOT0O MaTepHana.
Crtpoenue nonmmepoB. CBOWCTBA MOTUMEPOB.

Tema 14.2. CuHTE3 NOJIMMEPOB

CuHTE3 MOJIUMEPOB.

Tema 14.3. [Imactmaccsl.

CopepxaHue yaeOHOTO MaTepuana

[Tnactmaccel. TepMonacTU4HBIE U TEPMOPEAKTUBHBIE TTOJIUMEPBI.

[Tonuatunen. [omunponumnes.




Tema 14.4 [lonuBUHWIXJIOPU. ITonmuBuHunxmopua. I[omucrupon 2 2
[Tonuctupon.
Tema 14.5. ®enondopmanbaeruaHpe denondopmarbaeruIHbIE TUIACTMACCHI. 2 2
TJIACTMACCHI.
IIpakTuyeckasi pa6oraNel8 «Pacno3naBanue miacTMace. 2 2 2
Tema 14.6. CunTeTHYECKHE BOJIOKHA. [Ipupoaubie 1 XMMHUYECKUE BOJIOKHA. BOJIOKHO 1aBcaH, KanpoH. I 2
Tema 14.7. CunreTnueckue Kaydyk. CuHreTnueckuil kKaydyk. byraaueHoBbIi CHHTETHYECKUM KayuyK. | 4 2 2
Tema 14.8. Ctepeoperymsipubie kayuyku. | CtepeoperyiisipHble KayqyKu. 2 2
JuddepenunpoBanHblii 3a4eT 2 2
HUTOTI'O: 270 144 36 48 90

J111g XapaKTepUCTHKU YPOBHSI OCBOCHHSI y4€OHOTO MaTepHalia UCTIOIb3YIOTCS CleAyIonne 0003HAYCHUS:
1 — o3HaKOMUTENBHBIN (Y3HABAaHUE PaHEEe U3YUYCHHBIX O0BEKTOB, CBOMCTB);

2 — penpoAyKTUBHBIHN (BBIIIOJIHEHUE ACITEILHOCTH M0 00pa3ily, MHCTPYKIUU WU MO PYKOBOJICTBOM)

3 — MPOAYKTUBHBIN (TUTAHUPOBAHKE U CAMOCTOSITEIILHOE BBITIOJIHEHUE JICATEIIBHOCTH, PEIICHUE IPOOJIEMHBIX 3a71a4)




3. TPEBOBAHMUA K PE3YJIBTATAM OBYUEHUA

B pesynbrare nuzydeHus: yaeOHON AUCHUILIUHBI « XUMUSD 00YyUaIOIIUNACS TOJIKEH
3HATH/IOHMMATh:

Ba)KHellllMe XUMHUYeCKHe MNOHSTHUS: BEIIECTBO, XUMUYECKUH JIIEMEHT, aToM,
MOJIeKyJla, OTHOCHUTEJIbHbIE aTOMHAasi M MOJIEKYJSIpHAsT MacChl, WOH, aJJIOTPOIMHS,
M30TOMNBI, XUMHUYECKasi CBSA3b, 3JIEKTPOOTPULIATENILHOCTh, BAJIEHTHOCTh, CTEIEHb
OKHCIICHUS, MOJb, MOJIIpHAs Macca, MOJSPHBI 00BeM Tra3000pa3HBIX BEIIECTB,
BEIIECTBA MOJIEKYJISIPHOTO M HEMOJEKYJISAPHOTO CTPOCHHSI, PACTBOPHI, SIEKTPOIUT U
HERJIEKTPOJIUT, SICKTPOJIUTHUECKAs] AMCCOLMAINS, OKUCIUTENIb U BOCCTAHOBUTEIb,
OKHUCJICHHE U BOCCTAaHOBJICHHE, TETUIOBOM 3((PEeKT peakuuu, CKOPOCTh XUMHUYECKOU
peaKkiuy, KaTaJin3, XMMHUUIECKOE PABHOBECHE, YIJIEPOJAHBIA CKeleT, (PyHKIIMOHATbHAS
rpyIINa, U30MEPHs], TOMOJIOTHUS;

OCHOBHBbIE€ 3aKOHBI XMMHH: COXPAaHEHHS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa
BenlecTs, [lepuognuecknit 3akon .M. Meneneena;

OCHOBHbIE TEOPHU XMMHH; XUMHUUECKON CBSI3H, MIEKTPOIUTHUUECKON ITUCCOIUAIINH,
CTPOEHUS OPTaHNYECKHX U HEOPTAaHUUECKHUX COCIMHEHUH;

Ba)KHellllIe BellecTBA M MATePHAJIbI: BAXHEUIINE METAJUIbl U CIUIABBI; CEepHAasi,
COJIsTHAsl, a30THAsi U YKCYCHasl KHMCJIOTBI; OJaropoJiHbIE Tasbl, BOJOPOJ, KHCIOPOI,
rajoreHbl, MIETIOYHBIE METAJUIbl; OCHOBHBIC, KUCIOTHBIE U aM(OTEpPHBIE OKCHUABI U
THJIPOKCHU/IBI, IIEJIOYH, YITIEKUCIIBIN U yrapHbIN ra3bl, CEpHUCTHIN a3, aMMHUakK, Boja,
NPUPOJAHBIN Ta3, METaH, 9TaH, JTWJICH, alleTWJICH, XJIOpUJ HaTpus, KapOoHAT H
ruipokapOoHaT HaTpus, kKapOoHaT u (ocdar xanbiusa, 6EH30J, METAaHOJI U ATAHOI,
CIIOXHBIE 3QUPBI, )KUPBI, MbLJIa, MOHOCAXapHUabl (TJII0K03a), AUCaXapuabl (caxaposa),
nojucaxapuasl  (KpaxMal U IeJUII0JI03a), AHWJIWH, aMUHOKHCIOTHI, OEJKH,
HCKYCCTBEHHBIC M CHHTETUYECKHUE BOJIOKHA, KAyUyKHU, MJIACTMACCHI;

yMeTh:

HA3bIBATh: W3YYCHHBIC BEIIECTBA MO TPUBHAIBHOW WA MEXIAYHAPOIHOU
HOMEHKJIAType;

omnpenessiTh: BAJICHTHOCTh M CTENEHb OKHUCICHUS XUMHUYECKHUX JJIEMEHTOB, THII
XUMHYECKOW CBSI3M B COCAMHEHMSX, 3apsA] HOHA, XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX M OPraHUYECKHUX COEAUHEHUM, OKHUCIUTENb |
BOCCTAHOBHUTEJb, MPUHAMICKHOCTh BEHIECTB K PA3HBIM KJaccaM HEOPTaHUYECKUX U
OpPraHUYECKUX COCIUHEHUN;

XapaKTepPU30BaTh: DJJEMEHThl MaJlbIX IMEPUOJOB MO UX TMOJOXKEHUIO B
[Tepuoanueckoit cucreme JI.MI. MenneneeBa; oOmMe XUMHUYECKHE CBONCTBA
METAJVIOB, HEMETA/UIOB, OCHOBHBIX KIJIACCOB HEOPraHMYECKUX U OPraHUYEeCKHUX
COCMHECHUM; CTPOCHUE M XHMHUYECKHE CBOWCTBA HM3YUYCHHBIX HEOPTaHUYECKUX U
OpPraHUYECKUX COCIUHEHUN;

00BSICHATB: 3aBUCUMOCTh CBOMCTB BEILIECTB OT MX COCTaBa U CTPOECHHUS, IPUPOIY
XUMUYECKOW CBSI3M (MOHHOM KOBAJICHTHOM, METAUIMYECKOM U BOJOPOJHON),
3aBUCUMOCTh CKOPOCTH XHUMHYECKOW PEAKIMM U TMOJOXKEHUE XHUMHUYECKOro
pPaBHOBECHS OT Pa3IMUYHBIX (PAaKTOPOB;

BBINOJIHATH XUMHYECKHH JKCIEPUMEHT: II0 PAaCIO3HABAHUIO BAXKHEUIINX
HEOPraHWYECKUX U OPTAaHUYECKUX COCIUHEHHUI;

NMPOBOJAUTH: CaMOCTOSITEIbHBIN ITOMCK XUMHYECKOU uHpopManuu c
HCIIOIb30BAHMEM  PA3JIMYHBIX  HCTOYHMKOB  (HAYYHO-TIOMYJSIPHBIX — W3JIaHHM,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETa); UCIOJIb30BATh KOMIIBIOTEPHbIE



AN

AN

AN

TEXHOJOTUU Ui OO0pabOTKM UM Iepelayd XUMHYECKOW HHopManuu u ee
IPEJCTABIIEHUS B PA3IMYHBIX (opMax;

CBA3BIBATh: U3YUYEHHBII MaTepuai co CBOEH NMpoPeCcCUOHAIBbHON NeATEIbHOCTbIO;
pelIaTh: pacueTHBIE 3a7a4i 10 XUMUYECKUM (DOpMysIaM U ypaBHEHUSIM;

HCMOJb30BAaTh MPHOOPETEeHHBbIEe 3HAHUSI M yYMeHHsI B TNPAKTHYECKOi
AeTeJIbHOCTH M MOBCETHEBHOM KU3HU:

T OOBSICHCHHSI XUMHUYECKHX SIBJICHHN, TMPOUCXOMANIMX B TMPHUpPOJAE, OBITY W Ha
MIPOU3BOJICTBE;

OTIPEJICIICHNUST BO3MOXXHOCTH TMPOTEKAHMSI XUMUYECKUX TPEBPAIICHUN B Pa3TUIHBIX
YCIIOBHSIX Y OIIEHKHU MIX TIOCJIC/ICTBUH;

HKOJIOTUYECKH IPaMOTHOTO TOBEJCHUS B OKPYKArOIel Cpe/ie;

OIICHKU BIIUSHUS XMMHUYECKOTO 3arps3HCHUS OKPYXAIOMEH cpeapl Ha OpraHUu3M
YeJIOBEeKa U APYTUE )KUBBIC OPTaHU3MBI;

0e30macHOro oOpaIeHus ¢ TOPIOYUMHU U TOKCUYHBIMH BEIIECTBAMH U JTA00PATOPHBIM
000pyI0BaHHEM;

MIPUTOTOBJICHUS PACTBOPOB 3aJaHHON KOHIIEHTPAIIMH B OBITY U Ha MPOU3BOICTBE;
KPUTHYECKOHW OIICHKH JIOCTOBEPHOCTH XMMHUYECKOW MH(GOPMAIUH, MOCTYIAIOIICH 13
pa3HBIX HCTOYHUKOB.



4. YCJIOBUSA PEAJIM3ALIUU TPOT'PAMMBI TNCHUTIJINHBI

4.1. TpeOoBaHMS K MUHMMAJIBLHOMY MaTepHAJIbLHO-TEXHUYECKOMY
o0ecreYeHHnI0
Peanuzanus ydeOHON AMCHUIUIMHBI TpeOyeT Hamudus ydeOHOTO KaOWHeTa
«XUMHI.

Ob6opynoBanmne y4eOHOro KaOuHeTa:
- IOCAIOYHBIC MECTa M0 KOJUYECTBY 00YUaIOIIUXCS;
- pabodee MeCTO Iperno1aBaTers;
- creuanl «Ilepuomnueckas Tadbmuma JI.M1. MennaeneeBay.

Texnnuyeckue cpeacTBa 00y4eHUs:
- KOMITBIOTEP C JIUIICH3UOHHBIM MporpaMMHBIM obecnieuenreM Windows ,
AutoCAD , Corel Draw u ap., MyJTbTUMEIUATIPOCKTOP.

4.2. MudopmanuonHoe odecrnedenne 00ydeHust

Ilepeyens pexoMeHayeMbIX Y4eOHbIX wu3aaHuii, VHTepHeT-pecypcos,
JAOIOJHUTEJIbHOM JIUTePaTypPbl

Jist 00y4aromuxcs

INabpuensa O.C. Xumus: yue6. misg ctyn. npod. yued. 3aBenenuit / O.C.
["a6puensn, N.I'. Octpoymos. — M., 2005.

[Nabpuensn O.C. XumMus B TecTax, 3ajgavyax, ynpaXHEHUAX: ydeO. mocodue
JUTst cTya. cpenl. mpod. yaeonbix 3apeaennii / O.C. ['abpuensu, I'.T". JIsicoBa — M.,
2006.

[Ma6puensa O.C. [Ipaktukym mo o01Ieid, HeOPraHUYECKOW U OpTraHUYECKON
XUMUH: y4eb. mocobue s cTy. cpen. npod. yuebd. 3apeaennii / ['abpuensa O.C.,
OctpoymoB WU.I"., Hopodeera H.M. — M., 2007.

INabpuensn O.C. Xumms. 10 kmacc. IlpodunbHeiii ypoBeHb: yuel. mis
obmeoOpazoBar. yupexnaenud / O.C. Tabpuensn, @O.H. Mackaes, C.IO.
[Tonomapes, B.W. Tepenun. — M., 2005.

[Nabpuensn O.C. Xumwmsa. 10 xkmacc. ba3oBbiii  ypoBeHb: yuel. s
oO1ieo6pazoBar. yupexaenuii. — M., 2005.

[Na6puensa O.C. Xumusa. 11 kmacc. IlpodpunbHbiii ypoBeHb: yuebd. s
obmeobpasosar. yupexaennii / O.C. I'abpuensy, ['.I".JIsicoBa. — M., 2006.



Iabpuensa O.C. Xummsa. 11 wmacc. ba3oBelii  ypoBeHb: yueb. s
ob1reo6pazoBar. yupexjaenuii. — M., 2006.

[Mabpuensn O.C. Xumus: oprad. xumus: yue0. st 10 k. oOieoOpa3osar.
yupexaeHuil ¢ yriayon. uzydenueM xumuu / O.C. I'abpuensn, N.I'. Octpoymos,
A.A. Kaprosa — M., 2005.

[Nabpuensa O.C. O6mas xumusi: ydebd. i 11 k1. oGmieoOpas3oBar.
yupexaeHuil ¢ yriayon. uzydenueMm xumuu / O.C. I'abpuensn, N.I'. OctpoymoB,
C.H. Conosre, ®.H. MackaeB — M., 2005.

[Nabpuensn O.C., BonoBuk B.B. Eaunblil rocynapCTBEHHBIM 3K3aMEH:
Xumus: CO. 3aganuii u ynpaxaenuid. — M., 2004,

[Mabpuensn O.C., OctpoymoB N.I'. Xumus: TlocoOue miga moctynaroumx B
BY3bL. — M., 2005.

["abpuensn O.C., OctpoymoB WU.I'., OctpoymoBa E.E. Oprannueckast Xumust
B TE€CTAX, 3a/1a4ax U ynpaxHeHusx. — M., 2003.

INabpuensa O.C., OctpoymoB WN.I'., Beenenckas A.I'. OOmias Xumus B
TECTax, 3a/1a4ax u ynpaxHeHusax. — M., 2003.

bpayn T., Jlemeii ['.}O. Xumus B uentpe Hayk: B 2 T. — M., 1987.

Epoxun I0.M. Xumus. — M., 2003.

Ky3spmenko H.E., Epemun B.B., [lonkoB B.A. Kparkuii kypc xumuu. — M.,
2000.

[Inuyruna ['.B. Xumus u noBceqHEBHAS KU3Hb yenoBeka. — M., 2004.

TuroBa U.M. Xumus n uckycctso. — M., 2007.

TuroBa .M. Xumus 1 HCKyCCTBO: OPraHU3aTOP-TIIPAKTUKYM ISl yHAIINXCS
10-11 xmaccoB 001Ie00pa3oBaTENbHBIX YupekaeHuid. — M., 2007.

Epoxun H0.M., ®ponos B.1. COopHUK 3a7a4 U yIPaXXKHEHUN MO XUMUU (C
JTUJAKTUYECKUM MaTepuaioM): yded. mocobue s CTYIAEHTOB cpedH. mpod.
3aBes. — M., 2004.

["a6puensn O.C., JIsicoBa I'.I'. Xumus B Tectax, 3ajjadyax M ynpaKHEHUAX:
yuae0. mocobue. — M., 2004.

["a6puensn O.C., OctpoymoB U.I'. Xumus: yuebuux. — M., 2004.

INa6puensa O.C., OctpoymoB W.I'., opodeeBa H.M. Ilpaktukym mo
o0111elt, HEOPraHNYECKOW U OpraHuYecKor Xumun: yueb. mocodue. — M., 2003.

Epoxun FO.M. Xumus: yueOunuk. — M., 2003.

st mpenogaBareJiei

INabpuensn O.C. Xumus aiag mnpenojaBaTens: y4eOHO-METOIMUYECKOE
nocobue / O.C. I'abpuensn, I'.I'. JIsicoBa — M., 2006.

INabpuensn O.C. HacronbHas kuura yuwmrtens xumuu: 10 kmacc / O.C.
["a6puensn, N.I'. Octpoymo — M., 2004.

["a6puensn O.C. HactonpHas kuura yuurens xumun: 11 xmacce: B 2 4./ O.C.
["abpuensn, I'.I'. JIbicoBa, A.I'. BBenenckas — M., 2004.

Apmanckuii E.A. Metoauka oOyueHuss XUMHU B KJaccax T'yMaHUTAapHOTO
npoduis — M., 2003.



Ky3snenosa H.E. OOyuenue XumMun Ha OCHOBE MEXIPEAMETHON MHTETPALIUN
/ H.E. Ky3nenoBa, M.A. Illatanos. — M., 2004.
Uepnobenbckas .M. Metonuka oOydeHHss XUMUM B cpeHen 1mKoje. — M.,

2003.

[Nabpuensu O.C. JlpicoBa I'.I'. Xumus njis mpenogaBatesis: METOIUUYECKOE

rmocooue. — M., 2004.

5.KoHTpoJIb ¥ o1leHKA

KOHTpOJIB N OLOCHKa PC3YJIbTaTOB OCBOCHHA AUCHUIIIMHBI OCYIICCTBJIACTCA
MMpCroaaBaTCjicM B IIPOLCCCC IPOBCACHUA IIPAKTHYICCKHUX SaHHTHﬁ, TCCTUPOBAHU,
a TarxKoKC BbIIIOJIHCHHUA O6y‘-IaI-OHII/IMI/ICSI HHAWBUYAJIbHBIX 3a,Z[aHHﬁ, ITPOCKTOB,

HUCCIIEeI0OBaHUMH.

Pe3yabTarbl 00yyeHust
(ocBOEHHBbIE YMEHNs, YCBOCHHbIE 3HAHNSA)

@DopMBbI U METObI KOHTPOJISA U OLIEHKH
pe3yJabTaTOB 00yUeHus

1

2

YmMmenus:

CpaBHHBaTh, HAOIIOJATh, HAXOIUTh OOIIUE
4epThl U Pa3lInyus, BBIJCIATh CYIICCTBEHHBIS
(3HaYUMBbIE UYEPThI) XHUMHUYECKUX CHCTEM,
NPUMCHITh  TOJIYYCHHBIC  3HAHUSA  JUIS
OOBsICHEHUsI HAONIOAAEMBIX TIPOIIECCOB H
SIBJICHUH

CaMOCTOSITENIbHAS pa0b0Ta, MPAKTHUECKHE
3aHATHS

HCIIO0JIH30BaTh 3HAHWE CBOMCTB BEIIECTB U UX
pacTBOpOB B npodeccruoHaNbHOU
JIEATEIbHOCTU

MIPAKTUYCCKUE 3aHSATHS, BHCAYIUTOPHAS
caMoCTOSITENIbHAS paboTa

COCTaBJISITh YPaBHEHUS PA3JIUYHBIX THUIIOB
XUMHYECKHX PEAKIIHI

MPAKTUYCCKUC 3aHATHA

pacCUnUTHIBATD BAKHEUILINE
XapaKTEepUCTUKHU XUMHYECKUX CUCTEM
(xoHueHTpanuio, pH, ckopocTh XHUMHUYECKON
peakuuu, CMELIEHUE XUMHUYECKOTO
paBHOBECHS U JIp.)

MPAKTUYICCKUC 3aHATUA

peiiatb MPAaKTHYCCKUC 3aJadu, OIMHUpPasACh
Ha TMOJTYYCHHBIC 3HAHUSA U IPUMCHATH UX IIPH
N3YUYCHUHU CTICHHUAJIBHBIX JUCIHUIIIINH

MPAKTUYCCKUC 3aHATHUA

HCIIOJIL30BATh METO/IBI XAMHAYECKON
UACHTH(PUKAIIMA BEHIECTB B OBITOBOM W
po(hecCHOHANTBHON JeSITEIIBHOCTH

MPAKTUYCCKUC 3aHATHA

BBI6I/IpaTI> HAanMCHCC 9KOJIOTHYCCKH
BPCIHBIC CIIOCOOBI ACATCIIbHOCTHU B

IMPAKTUYICCKHUC 3aHATHUA




KOHKPETHOH CUTYyaIlH

MPUMEHSTh IPUHLHUII «3J0pOBOro 00pasa
KU3HW» 1711 OpraHu3aluu ObITOBOU U
1po¢eCCHOHAIBHOM 1A TEIbHOCTH

MPAKTUICCKUC 3aHATUA

3HAHUSA:

0COOEHHOCTH XMMHUYECKON KapTUHBI MUPA,
HCTOPUIO U3MECHEHUS XUMHUUYECKOU KapTUHBI
MUpa C pa3sBUTHEM HAYKU

BHEAYJUTOPHAsl CAMOCTOSITEIbHAs paboTa

BKJIAJ] BEJIMKUX YUEHBIX B (POPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHOHAYYHON KapTHUHBI
MHUpa

BHEAyJUTOPHAsl CAMOCTOSITEIbHAs paboTa

TEOPHUI0 OCHOBHBIX Pa3/IeJIOB XUMUU B
COOTBETCTBHH C ITPOTPAMMON

BHEAyJUTOPHAsl CaMOCTOSITENIbHAs paboTa

OCHOBHBIC 3aKOHBI XUMHU,
O6H_I€T€0peTI/I'-I€CKI/IC OCHOBBI CTPOCHHA
HCOPTaHUYICCKUX n OpTraHNYCCKUX
COCHHHGHHﬁ, OCHOBHBIC IIOHATHUA 0

MCXaHHU3Max XUMHNYCCKUX peaKuHﬁ n
QJICKTPOXUMHUUYCCKHUC ITPOICCCHI

KOHTpOJNIbHAs  paboTa,  BHEayAWTOpHAs
camMoCTOsITeNbHAs paboTa

OCOOCHHOCTH TMPOSIBIICHUS TEOPETHYCCKUX H
MPaKTUYECKUX 3aKOHOMEPHOCTEH B pacTBOpax
1 OMOJIOTHYECKUX CUCTEMAX

IMPAKTUICCKHUC 3aHATHUA
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