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IHosicHuTEeIbHAA 3aIIUCKA

[Iporpamma 001me00pa30BaTENILHOTO YU4EOHOTO MpenMeTa  «XUMHsS» NpeAHa3HayeHa s
U3y4eHHs] B TPOQECCHOHATIBHBIX 00pa30BATENbHBIX OPraHU3ALUAX, PEATH3YIOUIUX 00pa30BaTEIbHYIO
OporpaMMy CpeIHero oOmero oOpa3oBaHUS B Ipeleiax OCBOCHHS OCHOBHOW NpodecCHOHATbHOM
obpasoBarenbHoii mporpamMmmbl CITO (OIIOIT CIIO) Ha 6a3e ocHOBHOTO 00IIero oOpa3oBaHUs IpHU
HOATOTOBKE CIEUAIICTOB CPETHETO 3BEHA.

PaGouast mporpamma paspaboTaHa B COOTBETCTBHM c: TpeOoBaHusMu DenepanbHOTO
rOCYJapCTBEHHOTO 00pa30BaTENBbHOTO CTaHgapTa cpeaHero obdmero oobpazoBanus (PI'OC COO);
NPUMEPHOI OCHOBHOM 0O0pa3oBaTeNbHOM NpOrpaMMbl cpegHero oOmero obpasoBanus (omoOpeHa
pemeHreM ¢enepaabHOro y4eOHO-METOAMYECKOT0 O0bEIUHEHUS TT0 00IeMy 00pa30BaHUIO; MPOTOKOJI
ot 28 utons 2016 r. Ne 2/16-3).

B mporpamme coOmromaeTcsi  IpPEeEeMCTBEHHOCTh € (ellepalbHBIM  TOCYAapCTBEHHBIM
00pa3oBaTeNbHBIM CTAHAAPTOM OCHOBHOTO O0IIEro oO0pa3oBaHUS; YYHUTHIBAIOTCS BO3PACTHBIE U
IICUXOJIOTUYECKHE OCOOCHHOCTH CTYJASHTOB, OOydYaloIIMXcs Ha CTYINEHH OCHOBHOTO OOIIEero
00pa3oBaHusl, yYUTHIBAIOTCS MEKIPEAMETHBIC CBSI3H.

OO0umas xapakTepuCTHKA y4eOHOr0 mpeaMera.

XUMHsT — 3TO HayKa O BEIIECTBAaX, MX COCTaBe M CTPOCHHMHU, CBOMCTBAX M NpPEBPAIICHHSX,
3HaYCHUU XUMHUYECKUX BEIIECTB, MATEPUAIIOB M MIPOLIECCOB B PAKTUIECKOH IEATEILHOCTH YEIIOBEKA.

Coneprxanne 001eo0pa3zoBaTeIbHOTO YI€OHOTO IpeaMeTa «XUMHUs HalpaBIeHO HA YCBOCHUE
00y4JaromyMHUCsl OCHOBHBIX TNOHSATHH, 3aKOHOB M TEOPUH XUMHH; OBJIAJCHHE YMEHUSMH HAOIIOIATh
XUMHUYECKHE SBIICHHUS, MPOBOJIUTh XUMHUYECKHI OSKCIIEPUMEHT, NPOHU3BOJUTH pacueThl Ha OCHOBE
XMUMHYECKUX (OPMYJ BEIECTB UM ypaBHEHHMH XMMHYECKMX peakiuidl. B mpomecce M3ydeHUs XUMHH y
00yJalolIMXCs pPa3BUBAIOTCSA II03HABATENbHBIE HMHTEPECHl W  HMHTEIUICKTYaJbHBIE CIIOCOOHOCTH,
HOTPEOHOCTH B CaMOCTOSATENBHOM NMPHOOPETEHNsI 3HAaHUM MO XMMHU B COOTBETCTBUM C BO3HUKAIOIIUMU
XKHU3HEHHBIMU TpoOeMaMu, BOCIIUTHIBAETCS OepekHOe OTHOLIEHUs K MPUPOJiE, MOHMMAaHUE 3I0pPOBOTO
o0pa3a KU3HU, HeOOXOAMMOCTH TIPEIYIPEKACHUS SIBICHNN, HAHOCSIINX BPEJl 3I0POBBIO H OKPY>KAOIIEeH
cpene. OHM OCBaWMBAIOT NMPHEMBI T'PAMOTHOTO, 0E€30IacCHOTO HCIIOJIb30BAaHMSI XMMUYECKHX BEUIECTB U
MaTepHajoB, IPUMEHIEMBIX B OBITY, CEIIbCKOM XO3SHICTBE M Ha TPOM3BOJCTBE. [Ipn CTpYKTypupOBaHUH
coJiepkaHusl 001eo0Opa3zoBaTeNIbHON yueOHON AUCHUILIMHBL 1711 TPO(EeCCHOHABHBIX 00pa30BaTENIbHbIX
OpraHu3alyii, pealn3yroImux 00pa30BaTEIbHYI0 IPOrpaMMy CpEIHEro oo1ero oopa3oBaHus B Mpeenax
ocsoeus OIIOII CIIO Ha 0a3e OCHOBHOro oOmiero oOpa3oBaHMs, YYUTHIBAJIACh OOBEKTHUBHAS
peasbHOCTh — HeOOoNbIION 00beM 4YacoB, OTHYIIEHHBIX Ha H3y4eHME XHUMHMHU U CTpEeMIIEHUE
MaKCHUMaJbHO COOTBETCTBOBATh MJESIM pa3BUBaroliero odydeHus. [loaTomy TeopeTHuecKue BOIPOCHI
MaKCHUMaJIbHO CMELIEHbI K HaYally U3y4eHHs TUCIUILIMHBI, C TeM 4TOOBI MOCIe Yol (pakTuyeckuii
MaTepHall pacCCMaTPHUBAJICS Ha OCHOBE M3YUEHHBIX TEOPHIA.

Peanmzanust nemyKTHBHOTO TOAXO/Aa K HM3YYCHHIO XUMHH CIIOCOOCTBYET Pa3BUTHIO TaKHX
JIOTHYECKUX ONepalfii MBIIUICHUs, KaK aHaJli3 U CUHTE3, 0000IIEHHEe W KOHKPETH3AIlHs, CPABHEHUE U
aHAJIOTHSI, CUCTEMAaTH3aIHs U KiIacCu(UKAIS U Ap.

W3yuenne xXxuMHH B TPO(PECCHOHATBHBIX O00pa30BaTENbHBIX OpPraHU3ALUAX, PEATU3YIOIINX
00pa3oBaTeNbHYyI0 MPOrpaMMy CpeaHero obmiero odpazosanus B npenenax ocBoenus OITOIT CIIO na
0a3e OCHOBHOro o0OIero oOpa3oBaHMs, HWMEET CBOM OCOOEHHOCTH B 3aBUCHUMOCTH OT MHpoduis
npo¢eCCHOHATIBLHOrO 00pa3oBaHus. DTO BBIPAXKAETCSI B COAEP)KaHUM OOydeHHs, KOJUYECTBE YacoB,
BBIJICIISIEMBIX HA U3Y4EHHE OTACTHHBIX TEM MPOrPaMMBbl, TITyOMHE X OCBOSHHS 00yJarOIIUMUCS, 00beMe
¥ XapakTepe NPaKTHYECKUX 3aHATHH, BUJaX BHEAYAUTOPHON CaMOCTOSTEIbHON pabOThI CTYIEHTOB.



Nzyuenmne o01ieobpa3zoBaTeabHOr0 yueOHOro mpeaMera «XUMHsS» 3aBepIIaeTCs MOABEICHUEM
UTOTOB B (opme aud@epeHIIMPOBaHHOTO 3a4eTa B paMKax MPOMEXYTOUYHOH aTTecTalH CTYICHTOB B
npouecce ocsoeHust OIIOII CIIO ¢ nosnydyeHneM cpeHero oouiero oopa3oBaHusl.
N3yvyenne XuMHUM HANIPABJIeHO HA JOCTUKEHHE CJIeYIOIINX LeJleii:

e (QopmupoBaHue y OOYyYarOIIMXCS YMEHHs OLIEHUBATh 3HAYMMOCTh XHMHUYECKOTO 3HAHHS IS
Ka)KJ0r0 YEJIOBEKA;

e (QopmupoBaHue y 00y4yarOIMXCsl LEJIOCTHOTO MPEACTABICHUS O MUPE U POJIU XUMHMU B CO3AaHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MHPA; YMEHUS OOBSICHATH OOBEKTHI U IPOLECCHI
OKpYKarolIe JEMCTBUTEIIBHOCTH: IPUPOJHOM, COUMAIBHOMW, KYJIbTYPHOM, TEXHUYECKOU CPEMbL,
— HCIIOJIBb3YS JJI TOIO0 XMMUYECKHE 3HAHMUS,

e pa3BUTHE y 00YYarOLUXCA YMEHHUH pa3innyarh (HakThl U OLEHKH, CPABHUBATH OLIEHOYHbBIE BHIBOJIBI,
BUJETh HX CBA3b C KPUTEPUSIMU OLEHOK U CBSI3b KPUTEPUEB C OIPEAEICHHOW CHCTEMOM
HEHHOCTE!, (OPMYIIMPOBaTh 1 000CHOBBIBATH COOCTBEHHYIO MO3HIIHIO;

e npuoOpereHHe OOYy4YaIOUIMMHUCSA  OMNbITa  pa3HOOOpa3sHOM  JEATENbHOCTH, IO3HAHUSA U
CaMOIIO3HAHUS; KJIFOUYEBbIX HABBIKOB, HMEIOIMX YHUBEPCAIbHOE 3HAUEHHE /ISl Pa3IMUHbIX BUJIOB
JIeSITEJIbHOCTH (HaBBIKOB PEILIEHUs Mpo0JieM, IPUHATHS PELICHUH, IOMCKa, aHaau3a U 00paboTKu
UHPOpPMAaLUK, KOMMYHUKAaTUBHBIX HABBIKOB, HABBIKOB U3MEPEHUH, COTPYIHHYECTBA, O€30MIaCHOTO
oOpallieHus C BEIIeCTBaMU B ITIOBCEIHEBHOM JKHU3HHU).

MecTo y4eOHOro npeaMera B y4eOHOM ILIaHe

ITpu peanuzauuu coaepxanus o01eo0pa3oBaTeILHOTO yUeOHOro npeaMeTa « XMMHUs» B Ipejienax
ocBoenust oopazoparenpHoro 1ukiaa OITOIT CITO (TIIICC3) Ha 6a3e OCHOBHOTO 00IEro 00pa3oBaHMs C
HOJIy4EHUEM Cpe/IHero oo1ero oopa3zoBaHus MakCUMajbHas yueOHas Harpy3Kka CTYI€HTOB COCTaBIISIET:

no crenuansHocTsAM CIIO TexHonormueckoro mpodmns — 156 gaca. M3 Hux — ayauropHas
(oOs3aTenbHAST) HArpy3ka OOYYArOIIUXCS, BKJIIOYAs MpakThdeckue pabotel — 152 waca m 4 wgaca -
muddepeHIIMPOBaHHBIN 3a4eT.

IInanupyemMble pe3yJbTaThl H3y4eHHS Kypca XMMHUHU

OcBoeHne cojaepkaHusi yuyeOHOro mpeamera «XUMHs», OOecledMBaeT JOCTHXKEHUE OOy4aroIIMMUCS
CIIEYIOIINX PE3YIbTATOB:

*  JIMYHOCTHBIX:

JIP 6 - IlposBistonuil yBakeHHE K JIIOJIM CTaplLIero MOKOJEHHWS U TFOTOBHOCTh K y4YacTHIO B
COLIMAJIbHON MOAJIEPIKKE U BOJIOHTEPCKUX JIBUKEHUSX;
JIP 10 - 3a0oTsmuiicss 0 3alIuTe OKpYXarolend cpeapl, COOCTBEHHON M UyXOi 0€30MacHOCTH, B
TOM 4ucIe HU(POBOH.
— YYBCTBO TOPAOCTH U YBAXKEHHUS K UCTOPUH U JOCTHKEHHUSIM OTEUECTBEHHOW XMMHYECKOW HAYKU;
XUMHYECKH TPaMOTHOE IMOBEAeHHE B MPOGECCHOHATbHON NESATENIbHOCTH U B OBITY IpHU OOpalieHuH C
XMMHUYECKHMHU BEIIeCTBAaMH, MaTepHallaMH U TPOLIeCCaMH;
—— TOTOBHOCTh K TMPOAODKEHHIO OOpa30BaHUS M TOBBIMICHUS KBAIM(UKAIUN B HU30paHHOMN
npodeCCHOHATIBHOM 1eSTENbHOCTH U 00BEKTUBHOE OCO3HAHUE POJIM XMMUYECKUX KOMITETEHIIUH B 3TOM;
—— YMEHHUE HCIIONb30BaTh JOCTUKEHUS COBPEMEHHONM XMMHMUYECKON HAyKH M XUMHUYECKUX TEXHOJIOTMH
JUISL TIOBBIIIEHHMS] COOCTBEHHOTO MHTEJUIEKTYalbHOTO pa3BUTHS B BBIOpaHHON mpodeccuoHambHOM
NeSITEIbHOCTH;

*  MeTanpeAMETHBIX:

— HCMOJIb30BaHUE PA3IUYHBIX BUJOB IMO3HABATEJIBHOMN JESITEIbHOCTH U OCHOBHBIX MHTEJUIEKTYaIbHBIX
orepauuii (IIOCTaHOBKY 3a7a4M, GOpPMyIUpOBAaHMS TUIIOTE3, aHATIN3A U CUHTE3a, CpaBHEHHUs, 0000IIEeH U,
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CUCTEMAaTH3AIlNH, BBISBICHUS TPUYUHHO-CICICTBEHHBIX CBS3CH, MOMCKA aHAJIOTOB, (OPMYIUPOBAHUS
BBIBOJIOB)/IJIsl PEILICHUSI IOCTABJIEHHOM 3a/1a4y, IPUMEHEHHE OCHOBHBIX METOJIOB TO3HAHUS
(HaOmOIeHNS, HAYYHOTO SKCIEPUMEHTA) AJS M3Yy4YCHHS Pa3IMYHBIX CTOPOH XHMHUYECKUX OOBEKTOB U
IPOIIECCOB, C KOTOPHIMU BO3HHKAET HEOOXOAUMOCTh CTAIKUBAThCA B IPOodecCHoHaIbHOM chepe;
— HCIIOJIb30BaHKE PA3IMYHbIX HCTOYHUKOB AJIs OMy4YeHUS] XUMUYECKON HHPOpMAIIK, YMEHHUE OIICHUTD
€€ JIOCTOBEPHOCTH IS JJOCTUKEHHS XOPOIIIUX Pe3ysIbTaToOB B MpodeccHoHaIbHOM cdepe;

*  pPEAMETHBIX:
— c(opMHpPOBAaHHOCTh NPEJACTABICHUNA O MECTe XMMHUU B COBPEMEHHON HAay4YHON KapTUHE MHpa;
MOHMMAaHUE POJIM XUMHUHU B (POPMHUPOBAHUHM KPYro3opa U (PyHKIMOHAIBHON I'PaMOTHOCTH Ye€JOBeKa s
peueHus NpakTUYECKUX 3a/1ay;
—— BIJQJICHHE OCHOBOINOJATalOUIMMU  XMMHWYECKUMHU  IOHATUSMH, TEOPUSAMM, 3aKOHAMHU U
3aKOHOMEPHOCTSIMHU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;
—— BJIaJICHUE OCHOBHBIMM METOJAMH HAyYHOI'O IIO3HAHMS, MCIOJIb3YEMbIMH B XUMHH: HAOIIOJCHHUEM,
OMHMCAaHHUEM, HU3MEpPEHUEeM, OJKCIEPUMEHTOM; yMeHHe oOpabaTeiBaTh, OOBSACHATH  PE3YJIbTATHI
MPOBEJICHHBIX OIBITOB U JIeJaTh BBIBOJbI; TOTOBHOCTh M CLIOCOOHOCTH MPUMEHSATH METO/IbI TIO3HAHUS TIPU
pELICHUH NPAKTUYECKUX 3a7a4;
— c(opMHpPOBAaHHOCTh yMEHHS JaBaTh KOJMYECTBEHHBIE OLEHKU U TMPOM3BOAUTH pPACUEThl IO
XUMHUYECKHM (DOpMyITaM U ypaBHEHUSIM;
—— BJIaJICHHUE NPaBUIaMH TEXHUKU O€30M1aCHOCTH IIPU UCIIOJIb30BAHUN XUMUYECKUX BEILIECTB;
—— c(hOpPMHUPOBAHHOCTh COOCTBEHHOW MO3MIMM TIO0 OTHOUICHWIO K XHWMHYECKOH WH(popManuy,
IIOJIy4a€MOU U3 PA3HBIX UCTOYHHUKOB.

BbinmyckHuK Ha 0230BOM YPOBHE MOJIYYHT BO3MO’KHOCTh HAYUYHMThCS:
* Ha3bIBATh: N3yUYEHHBIEC BEIIECTBA 110 TPUBUAIIBHON MJIM MEXKIYHAPOJIHON HOMEHKIIATYPE;
* OmnpeaeJsATh: BAJICHTHOCTh U CTENEHb OKHCIEHUS XUMHUYECKHMX JJIEMEHTOB, THUII XUMUYECKOW CBSI3H B
COCIMHEHMAX, 3apsA]l MOHA, XapakTep Cpelpl B BOAHBIX pacTBOpPaX HEOPraHWYECKUX U OPraHUYECKUX
COCIMHECHUHN, OKUCIUTENb M BOCCTAHOBUTENb, IPUHAIICKHOCTh BEIIECTB K pasHbBIM KilaccaM
HEOPraHUYECKUX U OPTaHUYECKUX COEIUHEHMI;
* XapaKTepPHU30BaTh: JJIEMEHTHl MAJIBIX IIEPUOIOB 10 UX MosoxkeHuto B llepuoaunueckon cucreme .M.
MenneneeBa; o0mMEe XUMHYECKHME CBOMCTBa  METalIOB, HEMETAUIOB, OCHOBHBIX  KJIACCOB
HEOPraHWYECKUX W OpPraHUYEeCKHUX COCIWHEHHH; CTPOCHHME M XHUMHYECKHE CBOMCTBA HW3Y4YEHHBIX
HEOPraHWYECKUX U OPraHU4YECKUX COCUHEHNN;
* 00BACHATDH: 3aBUCUMOCTb CBOMCTB BEIIECTB OT UX COCTaBa U CTPOEHUS, IPUPOY XUMUUYECKOU CBSI3U
(MOHHOH KOBaJIEHTHO, METAJUTMYECKON U BOJOPO/IHOI), 3aBUCUMOCTh CKOPOCTH XMUMHYECKOM peakiuu 1
MOJIOKEHNE XUMUYECKOTO PAaBHOBECHS OT pa3IMYHbIX (DaKTOPOB;
* BBINOJHATL XMMHMYECKHI DJKCIEPHMMEHT: [0 DPACIO3HABAHWIO BAKHEHIIMX HEOPraHUYECKUX H
OpPraHUYECKUX COCAVHECHUM;
* MPOBOIMTB: CAMOCTOSATEIbHBIA MOUCK XHMHUYECKOW HH(POpPMAalMU C HMCHOJIb30BAHUEM Ppa3IUYHbBIX
UCTOYHUKOB (HAay4yHO-TIONMYJSPHBIX H3/aHUM, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa);
MCIIOJIb30BaTh KOMIBIOTEPHbIE TEXHOJIOTHH JIsi 00pabOTKU U mepefadyn XUMHUYecKor nHpopManuu u ee
MPEJICTaBICHUS B pa3INuHbIX (hopMax;
* CBAI3BIBATH: U3YUEHHBII MaTepHall co CBOEH NMpodecCHOHaNbHON AESITENTbHOCTHIO;
* pelmIaTh: pacyeTHbIE 3a/1a4X IO XMMUYECKUM (hOpMYyJIaM U YPaBHEHUSM;
* HCHOJIB30BATH NPHOOPETEHHbIC 3HAHWUS M YMEHHMS B INPAKTHYECKON JeATeJbHOCTH H
MOBCEHEBHOM KM3HM: 1151 OOBSACHEHHUS] XMMUYECKHX SIBICHUM, POUCXOAIINX B pUpoAe, ObITY U Ha
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IIPOU3BOJICTBE; ONPEIEICHNUS BO3MOKHOCTH IPOTEKAHUS XUMHYECKMX IPEBpAIIEHUN B pa3iIMYHbIX
YCIOBUSAX M OLIEHKM MX IOCIEACTBHI; IKOJOTMYECKH I'PAMOTHOIO IMOBEACHUS B OKPY)KAIOILIEH CpENE;
OLICHKHM BJIMSHUS XMMUYECKOTO 3arpsi3HEHUs OKPYXKAIOIIEH Cpelbl Ha OpPraHu3M 4eJIOBEKa M Jpyrue
KHUBBIC OpPraHM3MbI; 0€30MacHOro OOpalieHus € TOPIOYMMHM M TOKCHUYHBIMH BEIIECTBAMH U
71a00paTOpHBIM 00OpYIOBAaHUEM; IPUTOTOBJICHHSI PACTBOPOB 3aJaHHOW KOHIEHTpAalUUMW B OBITY M Ha
MIPOU3BOJICTBE; KPUTUYECKOM OIEHKU JOCTOBEPHOCTH XMMMUYECKON HH(OpManuu, MOCTyMaoiiend u3
pa3HbIX UCTOYHHUKOB.

BbinycKHUK Ha 0230BOM YPOBHE [10JI7K€H 3HATH:
* BaKHelillMe XMMHYeCKHe TOHSTHUS: BEIIECTBO, XHMHMYECKHH JJIEMEHT, aroM, MOJIEKYIa,
OTHOCHUTEJIbHBIE AaTOMHAasi M MOJIEKYJISIpHas MacChl, WOH, AJUIOTPONUS, M3OTOINbI, XUMHUYECKas CBS3b,
AIIEKTPOOTPHUILIATEIEHOCTh, BAJIGHTHOCTh, CTEIIEHb OKHCICHHS, MOJIb, MOJISIPHA Macca, MOJSIPHBIA 00beM
ra3o00pa3HbIX BEUIECTB, BEIIECTBA MOJIEKYJISIPHOIO M HEMOJEKYJISPHOTO CTPOCHHS, pPaCTBOPHI,
NIEKTPOJIUT U HEDJIEKTPOJIUT, DJICKTPOJIUTHUYECKAss AMCCOLMAIUS, OKUCIHUTENIb W BOCCTAHOBMTEINb,
OKHCJICHHE M BOCCTAHOBJICHHE, TEIUIOBOH 3 EKT peakiuu, CKOPOCTh XMMUYECKOM peakiiH, KaTajaus,
XMMHUYECKOE paBHOBECHUE, YTIIEPOIHBIN CKelleT, (PYHKIMOHAIbHAS TPYIIa, H30MEPHsl, TOMOJIOTHS;
* OCHOBHbIE€ 3aKOHbI XMMMM: COXPaHEHHMs Macchl BELIECTB, IIOCTOSHCTBA COCTaBa BEIIECTB,
nepuoanueckuil 3akoH /1.11. Menneneesa;
* OCHOBHbIEe TEOPUM XUMHMHU: XHMHUYECKOH CBSI3H, DJICKTPOIUTHUYECKOW JHCCOIMALNHU, CTPOCHHS
OpPraHUYeCKUX U HEOPTaHMUECKUX COCAMHEHUH;
* BaKHelilllMe BelecTBA M MaTepHAJIbl: BAXHEUIIINE METAJUTbl M CIUIABHI; CEPHAsi, COJIIHAS, a30THAs U
YKCYCHasl KUCJIOThI; 01aropoiHble Ta3bl, BOAOPO, KUCIOPO, FaJIOreHbl, LIEJI0UHbIE METAJUIbI; OCHOBHBIE,
KHCJIOTHBIE U aM(OTEpHbIE OKCU/BI M THAPOKCUIBI, IIEJIOUH, YIJICKUCIBIH U YrapHbIi ra3bl, CEpHUCTHIH
ra3, aMMHak, BOJa, NPUPOIHBIN ra3, MeTaH, 3TaH, TWJEH, AlleTUJIeH, XJOPHJ HaTpHs, KapOoOHAT U
IHJIpOoKapOOHAT HaTpHsl, KapOoHAaT U QocdaT Kaublus, OEH301, METAHOJ M 3TaHOJ, CIOXKHBIE APUPHI,
JKUpPBI, MblJIa, MOHOcaxapuabl (TJI0KO3a), JAMcaxapuIpl (caxapos3a), MoaHMcaxapuibpl (Kpaxmal u
EJUTIONI03a), AHWINH, aMHUHOKHCIIOTHI, O€JKH, WCKYCCTBEHHBIE M CHHTETHYECKHE BOJIOKHA, KAay4yKH,
IIACTMACCHI.

CoaepixaHue Kypca XUMHH
Beenenue
Hayunbie MeTOpI MO3HAHUS BEIIECTB M XUMHYECKUX SIBICHUN. Posb sKcriepuMeHTa U Teopuu B
XUMUU. MoenupoBaHNe XUMHUYECKUX MPOIIECCOB. 3HAUCHUE XUMHUHU TIpu ocBoeHun npodeccuit CIIO u
cnernuansHocTeit CI1O TexHuueckoro npouis npoeccuoHaATbHOro 00pa3oBaHMUsl.

1. O0mas 1 HeOpraHM4YecKass XuMHsl

1.1. OcHOBHBIE MOHATHSA U 3aKOHbI XUMHH

OcHoBHbIE TIOHATUS XxUMUH. BemecTtBo. AToM. Monekyna. XUMUYECKANA 3JIE€MEHT. AJUIOTPOIIHSL.
IIpocTeie W cioxHble BeniecTBa. KadyeCcTBEHHBIM M KOJMYECTBEHHBIA COCTAB BEIIECTB. XUMHUUYECKHE
3Haku W (Qopmynbl. OTHOCHUTEIBHBIE aTOMHAsT W MOJIGKYJsApHas Macchl. KoiamdecTBo BemecTsa.
OcHoBHbIE 3aKOHBI XUMUU. CTeXuOMeTpUs. 3aKOH COXPAHEHHsS] MAcChl BEUIECTB. 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB MOJEKYJISIPHOU CTPYKTYPhl. 3aKOH ABOTaJpo U CIEACTBUS U3 Hero. PacueTHele 3axaun
Ha HaxO0XJCHUE OTHOCUTEIBHOM MOJIEKYJISIPHOM MAaccChl, OIPEAEIEHUE MAaCCOBOM JIOJIM XHMHUYECKHUX
3JIEMEHTOB B CJI0KHOM BEIIIECTBE.



Jemoncmpayuu: Monenu aToMOB XMMHYECKHX 3J€MEHTOB. MoOJENIH MOJEKYNI MPOCTHIX U CIOXKHBIX
BemecTB (mapoctepkHeBble M Crioapra—bpurieba). Komnmekuuss mpocThIX M CIIOKHBIX BEIIECTB.
Hekoropsie BemecTBa konmmuecTBOM | Moiib. Moenb MosipHOTO 00beMa ra3oB. Amtorponus docdopa,
KHCJI0pO/1a, OJI0BA.

Ilpakmuueckoe 3anamue: Peuienue 3a71a4 Ha 3aKOHBI XUMHH.

1.2. llepnoanyeckuii 3axoH u [lepuoguveckasi cuctreMa XUMHYECKHX
3jemeHTOB /I. 1. MeHneneeBa U CTpOeHUE ATOMA

[Tepuonuueckuii 3akon . . MengeneeBa. Otkpoitue . M. MenneneeBbim [leproanueckoro
3akoHa. llepwomuueckmii 3akoH B (opmynupoBke J[. M. MenneneeBa. Ilepmomuyeckas Tabnuia
XUMHYECKHX DJJIEMEHTOB — TIpaduyeckoe OToOpakeHue mnepuoaudeckoro 3akoHa. CTpykrypa
MePUOIUYECKON TAaOIUIIBI: TTepruoabl (Majble W OoJiblliie), Tpynnbl (TjaaBHas W mobouHas). CTpoeHue
atoma u Ilepuonuueckuii 3akon [[. 1. MenneneeBa. Atom — cinoxkHas yactuua. S1apo (IpoToHBI U
HEUTPOHBI) M 2JEKTpOHHAs obonouka. M3otomnsl. CTpoeHne 3JIEKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB
MaJIbIX TMepuoaoB. OCOOCHHOCTH CTPOEHHS JJIEKTPOHHBIX OOOJOYEK AaTOMOB JJIEMEHTOB OOJBIIMX
nepuosioB (mepexoaHbix 3nemeHToB). [lonstue o6 opOurtamsx. s-, p- U d-opOutamu. DIIEKTPOHHBIE
KOH(UTYpAIIMA aTOMOB XUMHUYECKUX 3ieMeHTOB.CoBpeMeHHas popmynupoBka [leproaudeckoro 3aKoHa.
3nauenue llepuonnueckoro 3akoHa u llepumogmueckod cucrembl xumuyeckux saemeHtoB [ W.
MenieneeBa AJig pa3BUTUS HAYKU U IOHUMAHUS XUMUYECKON KapTUHBI MUPA.
Jemoncmpayuu: Pazmuunbsie (popmbl [lepuogmyeckoit cuctemMbl xumMudeckux oanementoB J[. .
Mengeneesa. /lunamudeckue TabmuIel s MoaenupoBanus [lepuoanueckoit cucteMbl. DIEKTpU3AIUSL
TE€JI U UX B3aUMOJICVCTBHUE.
Jlabopamopusiit  oneim: MonenupoBanue mnoctpoeHust Ilepuoanueckoi TaOMMIBI XUMHUYECKHX
3JIEMEHTOB.
Ilpakmuueckoe 3anamue: CTpoeHHe aToma.

1.3. Ctpoenue BeniecTBa

WNonnast xumuueckas cBsi3b. KaTuonsl, ux oOpa3oBaHHE U3 aTOMOB B pe3yjbTaTe Ipolecca
OKHUCJIEHHA. AHHMOHBI, UX 00pa3oBaHUE W3 aTOMOB B pe3yjbTaTe Ipolecca BOccTaHOBJIEeHMs. VoHHas
CBA3b KAaK CBSI3b MEXJIYy KaTHOHAMU U AaHUOHAMHM 3@ CUET OJJIEKTPOCTATUYECKOTO MPUTSKEHUS.
Knaccudukanus HOHOB: MO COCTaBy, 3HAKy 3apsla, HAIWYHIO TUApaTHON oOomouku. HoHHBIE
KpUCTAJIIMYeCKHE pemeTkd. CBONCTBAa BEIIECTB C HMOHHBIM THUIIOM KPHUCTANIMYECKOW PEILETKH.
KoBanenTHas xumMuyeckas cBs3b. MexaHH3M 00pa3oBaHUsl KOBAJIEHTHOH CBs3M (OOMEHHBIN U JOHOPHO-
aKLENTOPHBIN). DiekTpooTpulatenbHOCTh. KoBajeHTHbIE MoyispHas W HemousisipHas cBsi3u. KpaTHocTh
KOBAJICHTHOM CBSI3U. MOJNEKYJISIpHBIE W aTOMHBIE KpHUCTAJUIMYECKUE pemeTku. CBONCTBA BEIIECTB C
MOJIEKYJISIPHBIMA U aTOMHBIMH KPUCTAJTTMYECKUMHU peleTkaMu. Mertannudeckas cBsi3b. Meramnyeckas
KpUCTAJJIMYECKAsi pelIeTKa W MeTaJulhyeckas XuMHuueckas cBsi3b. DHU3MUecKHe CBOMCTBA METaJUIOB.
ArperaTHble COCTOSIHUSI BELIECTB U BOJOPOJHAs CBs3b. TBeploe, *KUIKOE U Ta3000pa3HOE COCTOSHUS
BenlecTB. Ilepexon BemiecTBa U3 OJHOIO arperaTHOro COCTosiHuA B Apyroe. BogopoaHas cBsa3b. Uuctsie
BeniecTBa U cMecH. [loHsaTHe 0 cMmecn BelecTB. I'oMoreHHsle U reteporeHHsle cmecu. CocraB cMecei:
o0beMHasi U MaccoBasi JIOJM KOMIIOHEHTOB CMECH, MaccoBas A0 npumeceil. /lucnepcHble CHCTEMBI.
[Tonsitue o nucnepcHoil cucreme. JlucmepcHas ¢asza u gucnepcuoHHas cpena. Kriaccuduxarus
JUCTIepCHBIX cucTeM. [IoHsITHE 0 KOJIJIOUHBIX CHCTEMAaX.
Jemoncmpayuu: Mojenb KpUCTaJUTMUECKOW PEIIeTKH Xyopuaa HaTpus. OOpa3iibl MUHEPAJIOB ¢ HOHHOMN
KPUCTAJUIMYECKOM PEIIETKOW: KaJblWTa, ranura. Moaenum KpHUCTAIUIMYECKUX PELIETOK «CYXOro JIbJa)
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(unmm ¥iona), anmmasa, rpaduta (wau kBapua). IIpubopsl Ha XuAKMX KpucTauiax. OOpasibl pa3mTUUHBIX
JUCIIEPCHBIX CHCTEM: AMYJIbCHM, CYCIIEH3MM, a3po3oiei, reneid u 3onei. Koarymsamus. Cunepesuc.
O dexr Tunnans.

Jlabopamopusie onvimot: 1lpurotoBiieHne CyCrieH3UMM KapOoHaTta Kaiblus B Boje. [lonyuenue smynbcun
MOTOPHOrO Macya. O3HaKOMJICHHE CO CBOWCTBAMU JAUCIIEPCHBIX CUCTEM.

1.4. Bona. PacTBOpBI. D/1eKTPOJIUTHYECKAS JHCCONM AU

Bopa. PactBopbel. PactBopenme. Boma kak pactBopurens. PacTBOpHMOCTH  BELIECTB.
HacpilieHHble, HEHACHIIICHHbIE, IEPECHIIIEHHBIE PACTBOPHL. 3aBUCUMOCTb PAaCTBOPUMOCTH Ta30B,
KUJKOCTEH M TBEPABIX BEUIECTB OT pazIU4HbIX (hakTOpoB. MaccoBas A0S pacCTBOPEHHOTO BEILIECTBA.
DNEKTPOIUTHYECKAsT JUCCOLUAIUS. DINEKTPOIUTHL U HEAIEKTPOUTHI. DICKTPOIUTHYECKAS AUCCOIHALIMSL.
MexaHu3MBbl NIEKTPOTUTHUECKON AUCCOIUAIINH JUTSI BEILIECTB C PA3IMYHBIMU TUIIAMH XUMUYECKOU CBS3H.
l'unpatupoBaHHbIE U HETUAPATUPOBAHHBIE HOHBI. CTENEHb IEKTPOJIUTHYECKON auccounanuu. CUIIbHbIE
U cialbie 37eKTPoIUThl. OCHOBHBIC TOJOKEHUS TEOPUHU SJICKTPOIUTHUYECKON nuccoruanuu. KucioTsl,
OCHOBAHUS U COJIM KakK 3JIEKTPOJIUTHI.
Jlemoncmpayuu: PactBopuMocTh BellecTB B Boje. CoOupaHue ra3oB METOJOM BBITECHEHHUS BOJIBI.
PactBopeHue B BojJie CEpHOM KUCTOTHI U cojieit aMmMoHus. O0pasibl KpucTauioruaparoB. M3rorosienue
TUIICOBOM MOBS3KH. VMcnbITaHUE PacTBOPOB 3JEKTPOIUTOB M HEDNIEKTPOJIUTOB HA MPEIMET AUCCOIUAIIH.
3aBUCHUMOCTh CTEHEHH AJIEKTPOIUTHUECKON TUCCOLHUAIMN YKCYCHOM KUCIOTHI OT pa30aBieHHs pacTBOpA.
JIBuKeHHE OKpaIlleHHBIX HOHOB B AJIEKTPUYECKOM ToJie. [IpuroroBieHne »ecTkoii BOAbI U YCTpaHEHHUE ee
xecTkocTu. MonnuTtel. OOpasiisl MUHEPATBHBIX BOJI PA3IMYHOTO Ha3HAYEHUSI.
Ilpakmuueckoe 3anamue: 11purotoBieHre pacTBopa 3alaHHON KOHLIEHTPALIUH.

1.5. Kinaccupukanus HeOpraHm4yecKuX coeJMHEHNH U UX CBOIiCTBA

Kucnotet m ux cBoiictBa. KUCIOTBI Kak S3JEKTPOIUTHI, WX KIacCCU(UKAIUS IO Pa3TMUYHBIM
npu3HakaM. XHMHYECKHE CBOWCTBA KHUCJIOT B CBETE€ TEOPUM AJIEKTPOJIUTUYECKOW JMCCOIHAIINH.
Oco0eHHOCTH B3aMMOJICUCTBHS KOHIICHTPUPOBAHHOW CEPHOM M a30THOM KHCJIOT C METaJJIaMHu.
OcHoBHbIE cITOCOOBI MOTy4YeHHsI KUCA0Thl. OCHOBaHUS M UX cBoiicTBa. OCHOBaHHUS KaK 3JEKTPOIUTHI, UX
KJIaccu(ukanus 1Mo pa3IuyHBIM TpPU3HAKaM. XHMHYECKHE CBONCTBA OCHOBAaHUW B CBETE TEOPUU
3JIEKTPOJIMTUYECKON auccounanuu. PasznokeHue HepacTBOPUMBIX B BojJe OCHOBaHMH. (OCHOBHBIE
crocoObl nmonydeHust ocHoBanuii. Conu u ux cBoiictBa. Conu Kak 3neKTponuThl. Colu cpeHue, KUCIble
¥ OCHOBHBIE. XMHUYECKHE CBOMCTBA COJIEH B CBETE TEOPUHU IIEKTPOIUTHYECKON qucconualuu. Crnocoosbl
nonyueHus: coneit. I'maponus coneir. Okcuapl U ux cBoiictBa. ConeoOpa3yomiyue U Hecoaeo0pa3yoIne
okcuabl. OcHOBHBIE, aM(DOTEpHbIE U KUCIOTHBIE OKCHUJIbl. 3aBUCHMOCTh XapakTepa OKCUAa OT CTENEHU
OKHCIIEHUS 00pa3yIoIIero ero MeTauia. XMMUYECKHe CBOMCTBA OKCUIOB. [lomyueHne okcuioB.
Hemoncmpayuu: B3auMoJelicTBUE a30THOM M KOHIEHTPUPOBAHHOW CEPHOM KHCIOT C METajIaMHu.
I'openue dochopa m pacTBopeHHEe MpoayKTa ropeHus B Boje. [lomydeHune u CBOMCTBA aM(OTEPHOTO
ruapokcuaa. Heobpatumblii ruaponus kapOuaa kambius. OOpaTUMBI THIPOIN3 CONEH Pa3IMyHOTO
THUIIA.
Jlabopamopuvie onvimoi: VictibiTaHue pacTBOPOB KUCIOT MHAUKaTOpaMu. B3auMopeiicTBue MeTamioB ¢
KHCIIOTaMU. B3anmoneicTBue KUCIOT ¢ OKCUJaMU METalioB. B3auMoaeicTBue KUCIOT C OCHOBAaHUSAMH.
B3anmopeicTBre KUCIoT ¢ cossiMu. VcnpiTanue pacTBOpOB 1IesIodeil MHANKAaTopaMu. B3aumonencTeue
aienoued ¢ consiMu. PaznoxkeHne HepacTBOPUMBIX OCHOBaHWH. B3anmmopaeicTBHE coyiel ¢ MeTaJUlaMH.
BzaumopeiictBue coieit apyr ¢ apyrom. I'naponus coner pa3iMgHOro TUIa.

1.6. XumMnuyeckue peakuumn
9



Knaccugukanus XuMu4ecKkux peakiuii. Peakiuy coequHeHus1, pa3aoxKeH s, 3aMeleHus], OOMeHa.
Karanutuueckue peakiuu. OOpatumble M HEOOpaTHUMbIE peakiuu. [ OMOTreHHBIE M TeTEpOreHHBIE
peakiuu. DK30TePMUYECKHE U DHIOTEPMHUYECKHE peakiuu. TermnoBoi 3PPeKT XUMHUECKUX PEeaKIHi.
Tepmoxumuueckue ypaBHEHHS. OKHCIUTEIbHO-BOCCTAHOBUTENbHbIE peakuuu. CTENeHb OKUCICHHUS.
Oxucnurens M BOCCTaHOBICHHME. BoccTaHoBUTENs M OKMcIeHHE. MeToj 3JIeKTpOHHOro OajaHca s
COCTaBJICHUS YPaBHEHUN OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX peakunil. CKOpOCTh XUMHUYECKUX PEAKIIMH.
[ToHATHE O CKOpPOCTHM XMMHYECKMX peakluid. 3aBUCHUMOCTb CKOPOCTH XHMMHYECKHUX pPEaKUUid OT
pasiM4HbIX  (PAKTOPOB: MPUPOJBI PEArUPYIOIIMX BEIIECTB, MX KOHIEHTPALUHU, TEMIIEPaTyphl,
IIOBEPXHOCTH CONPUKOCHOBEHUS U UCIOJIb30BAHUS KaTanu3aropoB. OOpaTUMOCTh XUMUYECKUX PEAKLUH.
OO6parumMbie U HEOOpaTUMBIEC peaklMi. XUMHUYECKOE PABHOBECHE U CIIOCOOBI €T0 CMEIIICHHS.
Hemoncmpayuu: Tlpumepsl HEOOPATUMBIX PEAKIMMA, UAYIIUX ¢ 00pa30BaHUEM OCAJKa, ra3a WM BOJBIL.
3aBUCHUMOCTb CKOPOCTH pE€aKLUU OT IPHUPOJAbl pearupyroliux BellecTB. B3aumoneicTBue pacTBOPOB
CepHOW KHCIOTBI C pacTBOpaMH TUOCYJIb(aTa HATPUA PA3JIMYHON KOHICHTPALMKM M TEMIIEpaTyphl.
Mojeinp KUIALIEro ciaos. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW peaklMM OT NMPHCYTCTBUS KaTajau3aropa
Ha TIpUMepe Pas3JIoKeHUs! IMEepOKCHIa BOJOPOJa ¢ MOMOILBIO JTUOKCHIA MapraHia M Kartajiasbl. Mojenb
aneKTpoau3epa. Mojiesb 3JIeKTPOIU3HOM BaHHBI JIS MOJIyYEHHs altOMUHUSA. Mo/ieab KOJIOHHBI CHUHTE3a
aMMMaKa.

Jlabopamopnuie onvimer: Peakuys 3aMelIeHUs] MEIM JKEJIE30M B PaCTBOPE MEAHOr0 Kynopoca. Peakium,
uaylmue ¢ o0pa3oBaHHEM OCajiKa, raza Wid BOJAbl. 3aBUCHUMOCTb CKOPOCTH B3aWMOJAEWUCTBUS COJISIHOU
KHUCJIOTBI C METAJUIAMU OT MX HIPUPOJbl. 3aBUCHMOCTb CKOPOCTH B3aUMOJICHCTBUS LIMHKA C COJISTHOU
KHUCJIOTOM OT €€ KOHLEHTpaluu. 3aBUCUMOCTb CKOpocTH B3aumozeictBus okcuaa meau (II) ¢ cepnoi
KHCJIOTON OT TeMIepaTyphl.

1.7. MeTaJL1bl 1 HEMeETAJLJIbI

Mertamibl. OCOOEHHOCTH CTPOEHHS aTOMOB M KpucTayuioB. dusnyeckue CBOMCTBAa METaJIOB.
Knaccugpukanus MeTamioB 1O  pa3iW4YHBIM — NpU3HaKaM. XUMHUYECKHE CBOICTBa  METaJlIOB.
DIEKTPOXUMUYECKUN sl HanpsDKeHH MeTaiwioB. Metamwtotepmus. OOmue crnocoObl MOIydeHUs
metaiioB. Ilonarue o meramtypruu. Ilupomeranmyprus, THIAPOMETAIIYPTUS U 3JIEKTPOMETAILITYPrHUs.
CmiaBsl uepHbie U 1BeTHbIE. Hemetamnel. OcobeHHOCTH CTpoeHHs aToMoB. HemeTramibl — MpocThie
BEIIECTBA. 3aBUCUMOCTb CBOWCTB TaJOI€HOB OT MX I[IOJIOKEHHUS B NEPUOAMYECKON CHCTEME.
OKHCIUTENBHBIE U BOCCTAHOBUTEIbHBIE CBOWCTBA HEMETAJUIOB B 3aBUCUMOCTH OT HX IOJIOXKEHHUS B PALY
JNEKTPOOTPHULATEIBHOCTH.

Hemoncmpayuu: Konnekuus MetauioB. BzanmopaelcTBie MeTaUIOB ¢ HEMeTaJIaMu (kenesa, IIMHKa U
AIIOMHHMS C CEpPOW, AIIOMHHHMS C MOJOM, CYypbMBI C XJIOpOM, FOpEHHE Kele3a B xyope). ['opeHue
MmetayuioB. AmomuHoTepmusi. Komtekuuss HemeramoB. ['openne HemeraisioB (cepsl, ¢ocdopa, yris).
BoiTecHeHHe MeHee aKTHUBHBIX TaJlOr€HOB M3 PAacTBOPOB MX cojieil 0ojee aKTUBHBIMH TallOT€HaMHU.
Mopnenb NpOMBIIUIEHHON YCTaHOBKH JJisi IPOM3BOJACTBA CEPHOM KHUCIOTHI. Mojens meuu Juis oOxKura
n3BecTHsKa. KoJUlekiun TpoayKIuid CHJIMKATHOM MPOMBINIIEHHOCTH (cTekia, ¢apdopa, dasHca,
HEMEHTA Pa3IN4HbIX MapoK U Jp.).

Jlabopamopnuie onvimept: 3axanka U oTmyck craiau. O3HaAKOMJIEHHE CO CTPYKTypamMH CEporo u Oernoro
yyryHa. Pacio3HaBanue pyn skenesa.

Ilpakmuueckue 3anamun: IlonydyeHue, coOupaHue ¥  paclo3HaBaHWe Tra3oB. PermieHue
9KCIIEPUMEHTAIBHBIX 3aa4.

2. Opranuyeckasi XuMusi
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2.1. OcHOBHBIC NOHATHS OPTAaHMYECKON XHMMHUH M TEOPHs CTPOCHUSA
OPraHUYecKHUX COeAUHECHUM

[Ipenmer oprannueckoil xumuu. [IpupoaHble, NCKYCCTBEHHBIE M CUHTETUYECKHE OpraHUYECKHE
BenlecTBa. CpaBHEHHE OpPraHMYECKHMX BEIIECTB C HEOPraHMYECKUMMH. BaneHTHOCTb. XUMHUYECKOE
CTPOCHHE KaK TOpAOK COEIMHEHHMS aTOMOB B MOJIEKYJBI 1O BaJIEGHTHOCTH. Teopusi CTpoeHus
opranndeckux coeanHeHuii A. M. bytiepoBa. OCHOBHBIE MOJOKEHUSI TEOPUU XUMHUYECKOTO CTPOCHUS.
Uzomepust u wu3omepspl. Xumudeckue GOPMYNIbBI M MOJEIM MOJEKYJI B OpraHM4eCKOW XUMHH.
Knaccudukanus opranndeckux BemectB. Kiaccudukaiys BemecTs Mo CTpOSHUIO YIIIEPOIHOTO CKeleTa
U HaIMYAIO (QYHKIUOHAIBHBIX Tpynn. ['omomorm um romomorus. Hawama nHomenxmarypsl [UPAC.
Knaccudukanmss peakuuii B oOpraHuyeckod XuMuu. Peaknum mnpucoenuHeHHs (THIPUPOBAHUS,
raJIOTEHUPOBAHUS, TMAPOTAJIOI€HUPOBAHMS, THApaTauuu). Peakuuy otmieruieHus (AeruapupoBaHus,
JETUpOrajloreHupoBanus, Aeruapartanun). Peakunn 3amemenus. Peakiuu nsomMmepusanuu.
Jemoncmpayuu: Mojienu MoJIeKyJl TOMOJIOTOB M U30MEPOB OpraHMYECKUX coeAnuHeHui. KauecTBeHHOE
oOHapyXeHHe yriaepoa, BOAOPOa U XJI0pa B MOJIEKYyJIaX OpraHU4eCKUX COCTUHEHH.
Jlabopamopuuwiit onvim: VI3rotoBieHre Mojese MOJIEKyYJI OPraHUYeCKUX BEILECTB.

2.2. YrieBoaopoabl M X NPUPOAHbIE HCTOYHHKH

AnkaHpl. AJKaHbBl: TOMOJIOIMYECKMH psf, U30MEpHUsl M HOMEHKJIATypa aJKaHOB. XHMHYECKHE
CBOWCTBa aJIKaHOB (MeTaHa, 3TaHa): TOpPEHUE, 3aMellIeHue, pa3ioKeHue, neruapuposanue. Ilpumenenue
QJIKAaHOB HA OCHOBE CBOWCTB. AJIKeHbl. OTHJIEH, €ro NoJy4YeHue (AEerHIpUpOBaHUEM 3TaHa,
JenonuMepusanueil  nonudTUieHa). ['omonoruueckuil psa, u3oMepHs, HOMEHKIAaTypa aJKeHOB.
XVMHYECKUE CBOICTBA 3TUJIEHA: TOPEHHE, KaUeCTBEHHbIE peakluy (0OeclBeUnBaHUE OpPOMHOW BOJBI U
pacTBopa MepMaHraHara Kajus), rujapatauus, noaumepusanus. [IpumeHeHue >THIIEHa Ha OCHOBE
cBOMCTB. JlueHsl M Kayuyku. [loHsATHE O OuEHax Kak yriaeBOJOpOAAX C JBYMs JBOMHBIMHU CBS3SIMU.
ConpspkeHHble qUeHbl. XUMHUYECKHe cBoicTBa OyranueHa-1,3 m u3omnpeHa: oOeciBeurBaHHE OpOMHOM
BOABI M MOJIMMepH3auusi B Kaydyku. HarypanpHeli M CHHTETHYECKHE Kaydyku. Pe3nHa. AJKHHBL
Aneruned. XMUMHUYECKME CBOIMCTBAa alleTWJIEHA: TOpeHue, oOeclBeynBaHHEe OpPOMHOW  BOJBI,
IPUCOEANHEHNH XJIOpOBOJOpona M rujaparauus. lIpuMeHeHne aneTusaeHa Ha OCHOBE CBOMCTB.
MesxknaccoBasi u3omMepus ¢ ankajaueHamu. Apenbl. benzon. Xumudeckue cBoiicTBa OeH30J1a: FOpPEHHE,
peakiuu 3aMmeleHust (rajoreHupoBaHue, HuTpoBaHue). [IpuMeHenne O€H301a Ha OCHOBE CBOWCTB.
[Ipupoanbie UCTOYHUKHM YTiIeBOJopooB. [IpuponHblil ras: cocraB, NpUMEHEHHE B KAayeCTBE TOILIMBA.
Hedtb. Coctas u nepepaborka Hedtu. Ileperonka nedpru. HegrenponykTsi.
Jemoncmpayuu: T'openne MmeraHa, 3THieHa, aleTuiaeHa. OTHOIIEHWE MeTaHa, dTUJIEHA, aleTHIIeHa U
OeH30/1a K pacTBOpaM TIepMaHraHara kaauss U OpomHoi Boje. IlomydeHume sTuieHa peakuuei
JeTuipaTalliyd 3TaHoJa, aleTHJIeHa — THAPOJIM30M KapOuaa kanbius. PasnoxkeHue kayuyka NpU
HarpeBaHUU, UCIBITAaHUE MPOJYKTOB pa3joXKeHHUs Ha HempeaeabHocTh. Kosekius oOpas3noB HedTu u
HedTenpoaykToB. Komnexius «KaMeHHBIH yroib U MPOIYKINs KOKCOXUMUYECKOTO IIPOU3BOJICTBAY.
Jlabopamopnuie onvimpr: O3HaKOMIIEHHE C KOJUIEKIMEH 00pa3oB HEPTH U MPOAYKTOB €€ epepaboTKH.
O3HakoMJIEHHE ¢ KOJUIEKIIMEN KaydyKOB U 00pa3liaMy U3/1eTuil U3 pe3UHBI.
Ilpakmuueckoe 3anamue: llonydyeHue 3TuJeHa W U3yuyeHUE €ro cBOMCTB. CTpyKTypHbIE (DOpMYIIbI
OpraHMYECKUX BEIEeCTB, MU30Mephl M roMmosioru. Pemienue 3amad Ha BBIBOJ (POPMYI YIJIEBOJOPOIOB.
CpaBHUTENbHAS XapaKTEPUCTHKA YTIIEBOAOPOIOB.

2.3. Kucaopoacoaepsxamme opraHudecKkue coe{uHeHus
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Crouprel. [Tonydenue staHona OpoXKeHHEM TJIIOKO3bl W THApAaTaluei sTuieHa. [ mapokcuibHas
rpynmna kak ¢yHkuuoHanbHas. [ToHATHE O TpeAenbHBIX OJHOATOMHBIX CIHMPTax. XUMHUYECKHE CBOHCTBA
ATaHOJIA: B3aWMOJICHCTBHE C HAaTpueM, OOpa30oBaHME NPOCTHIX U CIOXKHBIX 3(QHUPOB, OKUCICHHE B
anbaerun. IIpumeHeHne sTaHOojIa HAa OCHOBE CBOWMCTB. AJIKOTOJIM3M, €0 MOCJIEACTBUSA JUIsl OpraHu3ma
YeJIOBEKa M NpEeAynpeKIcHUe. [ TMIepruH Kak IpeaCcTaBUTENIb MHOTOATOMHBIX cIUPTOB. KadecTBeHHas
peakuus Ha MHOroaromssle cnupthbl. [Ipumenenue rnmuunepuna. ®@enon. dusndeckre U XUMHYECKHE
cBoiicTBa (peHosa. B3auMHoOe BiMsiHME aTOMOB B MoOJIeKyse (€HONa: B3aUMOJEHCTBHE C TMIPOKCUAOM
HaTpUsi U a30THOM KucioTod. [IpuMeHeHue ¢eHola Ha OCHOBE CBOMCTB. Aubaeruapl. [loHsTue o0
aspJeruaax. AnpaeruaHas rpynna kak GyHknuoHanpHas. @opManbAerusl U ero CBOMCTBa: OKUCIEHUE B
COOTBETCTBYIOILLYKO KHUCIJIOTY, BOCCTAaHOBJIEHHE B COOTBETCTBYIOIIMH crnupT. [losyueHue ampaeruios
OKHCIICHHEM COOTBETCTBYIOIIMX cHUPTOB. I[IpuMeHeHue Qopmanbaernia Ha OCHOBE €ro CBOWCTB.
KapbonoBeie kucnorsl. [loHstne o KapOOHOBBIX KucioTax. KapOokcuinbpHas Tpynma —Kak
dyHKUMOHANbHAA. | OMOIIOTHYECKUN PSAJ] TIPENIEIbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KHCIOT. [lomyueHue
KapOOHOBBIX KHCJIOT OKHCJIEHHEM albJerusioB. XUMUYECKHE CBONCTBA YKCYCHOW KHCIIOTBHI: 0OLIHe
CBOWCTBA ¢ MHUHEPAJIbHBIMU KUCIOTaMU U peakuus srepudukanuu. [IpumMeHeHne ykcycHOM KHCIOThI Ha
OCHOBE CBOWCTB. BbICIIME XUPHBIE KUCIIOTHI Ha MPUMEPE NaJbMUTHHOBON M CTe€apUHOBOM. CIIOKHBIE
3¢upsl u xupsl. [lomyuenue cioxHbIx 3¢upoB peakuueit srepudukanuu. CioxHbsle 3QpUpbl B IPUPOJIE,
uX 3HadyeHue. [IpuMeHeHue CIOXKHBIX I(PUPOB HA OCHOBE CBOMCTB. JKHpBI Kak CIOXHBIE 3(UPHI.
Knaccudukanus xupoB. XUMHUYECKHE CBOIMCTBA >KUPOB: THAPOIU3 U THAPHPOBAHUE KHUJKUX >KHAPOB.
[Ipumenenne >KUpPOB Ha OCHOBE CBOMCTB. Mpuia. YTieBOAbl. YTJIEBOABI, HMX KiaccU(UKAILUS:
MOHOcaxapuabl (TIOKo3a, (pykTo3a), maucaxapuabl (caxapoza) W IONHCaxapuibl (Kpaxmal |
HeJuIr03a). ['oko3a — BELECTBO C JIBOMCTBEHHOW (yHKIMEH — anbAerufocHupT. XHUMHYECKUe
CBOWCTBA TIJIIOKO3bI: OKHUCJIEHHE B IJIIOKOHOBYIO KHUCIJIOTY, BOCCTAHOBJIEHHE B COPOHUT, CIHMPTOBOE
Opo>xenue. [IpuMeHeHMe IIIIOKO3bI HA OCHOBE CBOICTB. 3HaUCHME YIJIEBOAOB B JKUBOM MPUPOE U KU3HU
yenoBeka. [loHATHE O peakuusAx MOJMKOHJAEHCAMM W THUAPOJIM3a HA MPUMEPE B3aUMOIIPEBPAICHHIN:
IJIFOKO3a <> MOJMCaxapu/I.

Jemoncmpayuu: Oxucienue cnuprta B aiabaerui. KauecTBeHHbIe peakiiuu Ha MHOTOATOMHBIE CIIUPTHI.
PactBopumMocTh (eHona B Bojie Mpu OOBIYHOM TeMIlepaType U HarpeBaHuu. KauecTBeHHbIE peaklMH Ha
¢denon. Peakuust cepeOpsiHOTO 3epkajia aabJeruoB U INI0KO3bl. OKUCIIEHNE aldbAETUIO0B U TIIIOKO3bl B
KUCIOTY ¢ noMmolisto ruapokcuaa meau (II). KauecrBennas peaxius Ha kpaxman. Komtekuus 3gpupHbIX
Macell.

Jlabopamopnuie onvimept: PacTBOpeHHe INIMIIEpUHA B BOJIE U B3auMoJieiicTBue ¢ rujpokcuaom meau (II).
CBoiicTBa yKCYCHOW KHCIOTBI, OOIIME CO CBOHCTBAMH MHUHEpAIbHBIX KHUCIOT. JloKa3aTenbcTBO
HENPEEIbHOI0 XapaKkTepa KUKOro kupa. BzaumoaeiicTBie riIroKo3bl U caxaposbl ¢ THIPOKCHIOM MeIU
(IT). KauecTBeHHas peakuus Ha Kpaxmal.

Ilpakmuueckue 3anamusn: VI3omepusi cnupToB U anblaerunoB. KapOOHOBbIE KHCIIOTHI, UX CBOWCTBA.
CpaBHuTeNbHAs XapaKTepUCTHKA KpaxMmala U LeJuoso3bl. PemeHue 3amad Ha BBIBOJ  (QopMyT
OpPraHMYECKUX BEIIECTB, COJAEPKAIINX KUCIOPOI.

2.4. A3orcoaepxamme oprannyeckue coexuHenus. [lloimumepnt
Amvunbl. [lonarue o6 amuHax. AnmdaThdeckue aMHHBI, UX KiIacCU(UKAIUS W HOMEHKJIATypa.
AHWIIMH Kak opraHudeckoe ocHoBaHue. [lonyueHue anmimHa u3 HUTpoOeH3ona. [Ipumenenrne aHuIMHa
HA OCHOBE CBOWCTB. AMHHOKHUCIOTH. AMHHOKHCIOTHI Kak aM(poTepHble IU(YHKIIMOHATHHBIC
OpTraHWYECKUE COEAMHEHUs. XHUMHUUYECKHE CBOMCTBA AaMUHOKHCIOT: B3aUMOJIEUCTBHE C IIEJIOYaAMHU,
KHCIIOTaMU M Jpyr C JpyroM (peakuus nojaukoHaeHcauuu). IlentuaHas cBA3b M IOJUIENTHJBL.
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[IpuMeHeHre aMMHOKUCIIOT Ha OCHOBE CBOMCTB. benku. IlepBuuHas, BTopu4yHas, TPETUYHASL CTPYKTYpPbI
O0enkoB. XHWMHYECKHE CBOWCTBa OEJIKOB: TOpEHME, JACHATypauus, TUAPOIU3, IBETHBIE pPEAKIIUU.
Buonornyeckue pyHkuun 6EIKOB.

Hemoncmpayuu: B3auMoaeicTBUE aMMHaka M aHWIMHA C COJIIHOM KHUCJIOTOW. Peakius aHwinHaA C
OpoMHOI BomoM. JloKa3aTenbCTBO HaIM4Us (PYHKIHOHAIBHBIX TIPYNI B PacTBOpPax aMUHOKHCIOT.
PactBopenue u ocaxaenue 6eskoB. L{BeTHbIe peakiinu OenKoB.

Jlabopamopnuie onvimur: PactBopeHue OenkoB B Boje. OOHapyxeHUE OEIKOB B MOJIOKE U MSICHOM
OynboHe. JleHaTypauusi pacTBopa Oejlka KypHHOro silja CHUPTOM, pPacTBOpPaMH COJEH TSXKEIbIX
METAJIJIOB U IIPU HarPEBAHUH.

Ilpakmuueckue 3anamusa: PenieHne SKCIEPUMEHTAJIBHBIX 337a4 HAa HMACHTU(DUKALUIO OpPraHMYECKHX
coenuHeHui. [lenarypanus Oenka. [[BeTHbIE peakiuu OEITKOB.

2.5. ITomtumepsl
[Monumepsl. benku n monucaxapuasl kak ouononumepsl. [lnactmacest. [lonmydenue nomumepon
peakuuei MmoJiMMepu3auy U MOJUKOHACHCAUU. TepMOIUIaCTUYHbIE U TEPMOPEAKTUBHBIE IJIACTMACCHI.
[IpencraBurenu mnactmacc. Bomokna, ux knaccuduxanus. [lomydyenune BosiokoH. OTAenbHbIE
IPEJICTAaBUTENIN XUMUUECKUX BOJOKOH.
Jlemoncmpayuu: I'opeHrie ITUYLETO Mepa U MEPCTIHON HUTH.
Ilpakmuueckue 3anamus: Pacnio3HaBaHUE IJIACTMACC U BOJIOKOH.

2.6. Hyk/ieMHOBBIE KHCJIOTBI.

HyxnennoBble kucnorsl. HykienHOBBIE KHCIOTBI Kak MpUPOJHbIE mnoiaumepsl. Hykneotunpl, ux
ctpoenue, npumepbl. AT® u AJI®, ux B3auMONpPEBpAILLEHUE U POJb 3TOr0 MpoLecca B IMPUPOJIE.
[Tonstue IHK u PHK. Crpoenue IHK, ee mepBuunas u BropuuHas ctpykrypa. Paborer @.Kpuka u
H.Yorcona. KommiemenTapHoCcTh a3oTucthbix ocHoBanmii. Permkanus JIHK. OcobenHoctu ctpoeHus
PHK. Tumet PHK wu wux Owuwonornueckue ¢yakuunu. [lonstue o TpouyHoM Kojae (KOIOHE).
Hemoncmpayuu: Monenun MOJIEKYNl BaXKHEWIIUX TIE€TEPOLUKIOB. KOJUIEKIUSA TIeTepOnUKINYECKUX
coequHeHui. JleiicTBUEe pacTBOpa NMUPHUIMHA HA WHAUKATOp. B3amMonencTBUE NMUPUIMHA C COJISTHOU
kucioron. Mogens monekynsl JIHK, aemoHCTpanuss NpHUHIOMIIA KOMIUIEMEHTAPHOCTH a30THCTBIX
OCHOBAaHUM.
Jlabopamopnwie onwvimoui: VI3roToBieHHE OOBEMHBIX M IIAPOCTEP)KHEBBIX MOJENEH a30TUCTBIX
TETEPOLMKIIOB.

2.7. BHoJOorn4ecKN aKTHBHBIE COeIMHEHHS.
@®epmenThl. [lonstne o ¢depmeHTax Kak O OHOJIOTMYECKUX KaTajau3aTopax OEIKOBOM MpPUPOJIBI.
Oco0OeHHOCTH CTPOEHHUS U CBOICTB B CPAaBHEHUHU C HEOpPraHMYeCKMMH Kataiau3aTtopamu. Knaccudukanus
depmeHToB. OCOOEHHOCTH CTPOEHHSI W CBOWCTB (PEPMEHTOB: CEJIEKTUBHOCTb U 3()PEKTUBHOCTS.
3aBUCHUMOCTh aKTUBHOCTU (DepMEHTOB OT TeMmeparypsl U pH cpenpl. 3HaueHue pepMeHTOB B OUOJIOTHH U
NpPUMEHEHHE B TMpPOMBIIIIEHHOCTH. Butamunbl. Ilonatue o ButammuHax. Mx kinaccupukanus u
obo3nauenune. Hopma norpebiienust BuTaMuHoB. BogopactBopumslie (Ha npumepe BUTaMMHOB C, TpYTIIIBI
B u P) u sxxupopactBopumsie (Ha npumepe ButaMuHoB A, D u E). ABUTaMHUHO3BI, TUTIEPBUTAMHHO3HI
U TUIIOBUTAMHHO3bI, UX Mpo¢unaktuka. 'opmonsl. IloHsATHE 0 ropMOHaX Kak OMOTOTMYECKH aKTUBHBIX
BEIIECTBAX, BHIMOIHSIOMINX SHIOKPUHHYIO PETYIISLHUIO KU3HEACSITEIbHOCTH OPTraHU3MOB.
Jlemoncmpauuu: CpaBHeHne ckopocTH paznoxenus H2Oz mox nefictBueM gepMeHTa KaTana3bl H HEOP-
raandecknx katanu3aTopoB: KI, FeCls, MnO2. O0pa3ubl BUTaMUHHBIX TIpenapaToB. [loJuBUTaAMUHBIL.
Jlabopamopnsie onvimot: VictibpiTaHne paCTBOPUMOCTH aJIpE€HAIMHA B BOAE U COJISTHON KHUCIIOTE.
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Ilpakmuueckue 3anamusa: OOHapy)KeHUE BUTAMUHOB. | eHEeTHYeCKasi B3aUMOCBSI3b MEXKIYy OCHOBHBIMU
KJIaCCaMU OPraHUYECKUX COCIUHEHUM.
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TemaTnuyeckoe niianuposanue Ipeamer: Xumus

HaumenoBanmue pa3aesioB u
TEeM

Coaepsxanue y4eO0HOro MaTepuajia u (popMbI OPraHM3aLUH AeATEJIbHOCTH 00y4al0UXCS

O0Lem

B Hacax

BBEJEHUE. OBIIASA U HEOPTTAHUYECKASA XUMMUAIL.

Tema 1.1 OcHOBHEIE
MOHATHUS U 3aKOHBI XUMUU.

Copepxanue yueOHOro MaTepuana

1. HaquLIe METO/bl O3HAHMS BEILIECTB M XUMHUECKUX sBJICHUI. Pob OKCIICPUMCHTA U TCOPHUU B
XUMUU. MO,Z[CJ'II/IpOBaHI/IC XUMHUYCCKHX ITPOLICCCOB.

2.OCHOBHBIC TTIOHATHS ¥ 3aKOHBI XMMMHU.

B ToMm uucine, nmpakTUyecKuX 3aHATHH U 1a00paTOPHBIX padoOT

1. Pemrenne 3aJa4 Ha 3aKOHBbI XMMHMH.

Tema 1.2 [lepuoguueckuii
3akoH, [lepuoanueckas
CUCTeMa XUMHYECKHUX
3JIEMEHTOB
JI.1.MeHneneena.
Crpoenue aToma.

Coneprkanue y4eOHOro Matepuana

1 .Ilepnognueckuii 3axon [[.M1. Menneneena.

2.Ctpoenue aroma u nepuoanueckuii 3akon JI.11. Menneneena.

B ToM yucne, mpakTUuecKuX 3aHATUN U J1a0OPaTOPHBIX padboT

1. Ctpoenue atoma.

Tema 1.3 Ctpoenue
BEILIECTBA.

Cogepxanue yaeOHOTO MaTepuana

Buapl XxuMuueckon CBSI3H.
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ArperaTHHe COCTOSAHHA BCUICCTB. Yucteie BCIICCTBA U CMCCH. I[I/ICHepCHBIe CHUCTCMBI.

Tema 1.4 Copepxanue yaeOHOTO MaTepuaa
Bona. PactBopsl. 8
DIIeKTPOTHTHIECKAS Bona. PactBopsl. PacTBOpenue.
JUCCOLUALUS. DJIEKTPOIUTHI U HEANEKTPOJIUTHI. DIEKTPOIUTUYECKAS JUCCOLIUALMS.
Peakuiuu noHHOTO OOMEHA.
B Tom uncne, nmpakTHUeCKHUX 3aHATUH U Ta00OPATOPHBIX paboT
2
1. IlpuroroBiieHne pacTBOpa 3aJaHHONW KOHIEHTPALIUH.
Tema 1.5 Knaccudukauus | Comepkanue yueOHOTO MaTepuana
HEOPraHUYECKHX
COCTMHEHUN U UX CBOICTBA. o
Kucnotsl 1 ux cBoiCTBA.
OcHOBaHUs U UX CBOMCTBA. 14
Conu ux cBoiicTBa.
I'upponus comnen.
OKcubl U UX CBOMCTBA.
['enernueckas cBsA3b MEXKAY KjlacCaMM HEOPTraHMYECKUX COECTUHEHUM
Tema 1.6 Xumnueckue Coneprxanue yueOHOro MaTepuaa
peakuuu
Knaccudukanus XuMHUECKUX peaKIni. 10

DNEKTPOIU3.

CKOpOCTh XUMUYECKUX PEAKIU.
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XUMHUYECKOE pAaBHOBECHE.

Pemenue 3amau

Tema 1.7
Meranisl 1 HEMETAIbL.

Conepixanue yaeOHOro MaTepraia

OO0m1as XxapakTepucTUKa METAJLJIOB.

Mertauibl TJIaBHBIX HOATPYIII.

Mertasibl MOOOYHBIX TTOATPYIIIL.

OO0m1as XxapakTepUCTUKa HEMETAIIOB.

Hewmerasbl.

18

B Tom uncne, nmpakTHUECKHX 3aHATUH U TAOOPATOPHBIX padboT

1. Pemenue OKCICPUMCHTAJIbHBIX 3a/]a4 Ha I/IILGHTI/I(i)I/IKaHI/IIO HCOPraHNYCCKUX CO€I[I/IHCHI/II71

2. Ilonydenue ra3os

JuddepeHurpoBaHHbIN 3a4eT.

OPI'AHUYECKASA XUMMUAL.

Tema 2.1

OCHOBHBIE TIOHATHS
OpPTaHUYECKON XUMUU U
TEOpHsl XUMHUYECKOTO
CTPOEHHS OPTaHUYECKUX
COCTUHEHUH.

Copepxanue yaeOHOTO MaTepuana

[Tpenmer oprannyeckoil xumuu. Teopus cTpoeHUs opranndeckux coennHenuii A.M. byrneposa.

Knaccudukanus oprannueckux BemiectB. Kinaccudukaus peakiuii B OpraHM4eckoi XUMHUH.
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Tema 2.2
YTraeBoopoibl U UX
MPUPOTHBIC UCTOYHUKH

Coneprkanue yueOHOTO MaTepraia

AJIKaHEbL.

AJIKEHEL.

Ankanuensl. Kayuyku.

AJIKVHEL.

ApeHbl.

HpI/IpO,I[HBIe HCTOYHHUKHU YTIICBOAOPOIAOB.

I'eneTnyeckas B3aMMOCBSI3h MEKAY OCHOBHBIMU KJIAaCCaAMU YTJICBOJOPOIOB.

22

B Tom uncne, nmpakTHYECKHX 3aHATHH U TAOOPATOPHBIX padboT

1. IlonyuyeHue 3TUI€HA U U3YUYEHUE E€TO CBOWCTB.

2. CtpykTypHbIe (POPMYIIBI OPraHUYECKHUX BEIIECTB, H30MEPHI U TOMOJIOTH.

3.Pemenue 3a1a4 Ha BBIBOA (POPMYIT YTIIEBOJAOPOIOB.

4. CpaBHUTENbHAS XapaKTEPUCTUKA YIIIEBOIOPOIOB.

Tema 2.3
Kucnopoaconepxarue
OpraHUYECKUEe COCTUHEHUSI.

Copepxanue yaeOHOTO MaTepuana

CnupThl: OIHOATOMHBIE.

CHI/IpTLI MHOI'OATOMHBEIC.

denosml.

AJLIETUIbI.

26
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KapOoHOBbIE KHCITOTHI, X CBOMCTBA.

OT,I[CJ'IBHBIC npeaACTaBUTCIIU Kap6OHOBI)IX KHCJIIOT.

CrnosxHble 3(hUpBbI U )KUPBIL.

VTieBoabl.

I'eneTmueckas B3aMOCBS3b MECXKOY OCHOBHBIMH KJIaCCaMM KHUCJIOPOACOACPKAIIINX COC,[[PIHCHHfI.

B Tom uncne, mpakTHUeCKHUX 3aHATUHN B Ta0OPATOPHBIX paboT

1. KapOoHOBBIE KHUCITOTHI.

2. VI3oMepust CHUPTOB U aJIbICTH/IOB.

3. CpaBHHTENbHAS XapaKTEPUCTHKA KPaxMaja U LEeJUTIOI03bI.

4. Pemienue 3a/1a4 Ha BBIBOJT ()OPMYIT OPTaHUYECKHX BEIIECTB, COJEPKAIIUX KHCIOPO.

Tema 2.4
A3oTtcoaepikamue

OpTraHU4Y€CKUC COCIUHCHU .

Cogepxanue yueOHOro MaTepuana

AMUHEL

AMHWHOKHCIIOTHI.

benxku.

I'enernmueckast B3aMOCBS3b MCKAY OCHOBHBIMU KJIaCCaMH a30TCOACPIKAIINX COCI[I/IHGHPlﬁ.

12

B ToM uncne, mpakTuuecKkux 3aHATUHN U JT1a0OPATOPHBIX paboT

1. Pemenue OKCIICPUMCHTAJIBHBIX 3a/la4 Ha I/IIIGHTI/I(i)I/IKaIII/IIO OpTraHU4YCCKUX COGHHHGHHﬁ.

2. Jlenaryparus Oenka. L[BeTHBIE peakiny OEIKOB.

Tema 2.5
[Tonumepsr.

Conepxanue yaeOHOro MaTepraia

ITomumepst. ITnactmaccel. BonokHa.
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B ToM ymciie, TpaKTHYECKUX 3aHATHI U TaOOPAaTOPHBIX pabOT

2
1. Pacnio3HaBaHue MJIACTMACC U BOJIOKOH.
Tema 2.6 Conepxanue yaeOHOTO MaTepuana 2
HyxnenHoBbIE KUCTOTBL.
HyxnennoBbie kucinoTsl. HykiienHOBBIE KUCTOTHI.
Tema 2.7. buonorndecku Cogneprkanue ydeOHOro Marepuasa
AKTHUBHBIE COCIMHEHUS. 10
DepMEHTHI.
Burtamunsl.
I'opMoHBI.
B Tom uncnie, mpakTHUeCKHUX 3aHATUH B Ta0OPATOPHBIX paboT
1. OGHapy>keHre BUTaMHHOB. 4
2. 'eneTnyeckasi B3aMMOCBSI3b M@Ky OCHOBHBIMH KJIACCAMHU OPTaHUYECKUX COSIUHEHUH.
O06o06maroiee TOBTOPEHHUE. 2
KonrpossHas paboTa. 2
JuddepeHuripoBaHHbIN 3a4eT. 2
Bcero: 156
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7.NIEPEYEHb PEKOMEHYEMBbIX YYEBHbBIX U3JIAHUI, THTEPHET-PECYPCOB

JIMTEPATYPA

Jlna cmyoenmoes
Ia6puensu O. C., OctpoymoB U. I'. Xumus mist npodeccuii 1 cnenualibHOCTeH TEXHUIECKOTO

npodwis: y4eOHUK AJIS CTY. YUpEXIeHHH cpel. mpod. odpazoBanus. — M., 2019.

la6puensu O. C., OctpoymoB U. I'., CrnaakoB C. A., Jopodeea H.M. Ilpaktukym: yueO.
[Tocobue mst cTya. yupexkaeHuit cpen. npod. odpazosanus. — M., 2017.

I'abpuensu O. C., OctpoymoB U. I'., CnaagkoB C. A. Xumus: nmocodbue st moarotroBku k EI'D:
yae0. mocobue Juisl CTY. YUpeKIeHui cpea. nmpod. oopazoBanus. — M., 2017.

INabpuensu O. C., JIpicoBa I'. I'. Xumus. TecTsl, 3a1a4u 1 yIpaKHEHHS: y4e0. TocoOue JIsl CTY/I.
yapexaeHui cpen. mpod. oopazoBanus. — M., 2017.

Epoxun F0. M., KoBaneBa M. b. Xumust s npodeccuii U cnenuaabHOCTEH TEXHUYECKOTO H
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