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IHosicHuTEeIbHAA 3aIIUCKA

[Iporpamma 001meo0pa3oBaTENIbLHOTO YU4EOHOTO MpenMeTa  «XUMHS» NpeAHa3HayeHa s
U3y4eHHs] B TPOQECCHOHATIBHBIX 00pa30BATENbHBIX OPraHU3AIUAX, PEATM3YIOUIUX 00pa3oBaTEIbHYIO
OporpaMMy CpeIHero oOmero oOpa3oBaHUS B Ipeleiax OCBOCHHS OCHOBHOW NpodecCHOHATbHOM
obpasoBarenbHoii mporpammbl CITO (OIIOIT CIIO) Ha 6a3e ocHOBHOTO 00IIero oOpa3oBaHUs IpHU
HOATOTOBKE CIEUAIICTOB CPEIHETO 3BEHA.

PaGouast mporpamma paspaboTaHa B COOTBETCTBHM ¢: TpeOoBaHMAMH DenepanbHOTO
rOCYJapCTBEHHOTO 00pa30BaTENbHOTO CcTaHgapTa cpemHero obdbmero oobpaszoBanus (PI'OC COO);
IPUMEPHON OCHOBHOM 00pa3oBaTeNbHOM NpOrpaMMbl cpegHero oOmero obpasoBaHus (omoOpeHa
pemeHreM ¢enepaabHOro y4eOHO-METOAMYECKOT0 O0bEIUHEHUS TT0 001eMy 00pa30BaHUIO; MPOTOKOI
ot 28 utons 2016 r. Ne 2/16-3).

B mporpamme coOmromaeTcs  IpPeEeMCTBEHHOCTh € (pellepalbHBIM  TOCYAapCTBEHHBIM
00pa3oBaTeNbHBIM CTAaHAAPTOM OCHOBHOTO O0IIero o0Opa30BaHUs; YYMUTBHIBAIOTCS BO3PACTHBIE WU
IICUXOJIOTUYECKHE OCOOCHHOCTH CTYJASHTOB, OOydYaloIIMXcs Ha CTYINEHH OCHOBHOTO OOIIEero
00pa3oBaHusl, yYUTHIBAIOTCS MEKIPEAMETHBIC CBSI3U.

OO0umas xapakTepuCTHKA y4eOHOr0 mpeaMera.

XUMHs — 3TO HayKa O BEIIECTBAaX, MX COCTaBE M CTPOCHMHU, CBOMCTBAaX M NPEBPAIICHHSIX,
3HaYCHUU XUMHUYECKUX BEIIECTB, MATEPUAIIOB M ITPOLIECCOB B PAKTUIECKOM IEATEILHOCTH YEIIOBEKA.

Coneprxanne 001ieo0pa3zoBaTeIbHOTO YI€OHOTO IpeaMeTa «XUMHUs HalpaBIeHO HA YCBOCHHUE
00y4JaromyMHUCsT OCHOBHBIX NOHSATHH, 3aKOHOB M TEOPHH XUMHH; OBJIAJICHHE YMEHUSMH HaOIIOIATh
XUMHUYECKHE SBICHHS, MPOBOJIUTh XUMHUYECKHI OSKCIIEPUMEHT, MPOMU3BOJHUTH pacyeThl HAa OCHOBE
XMMHYECKUX (OPMYJ BEIECTB W ypaBHEHHMH XMMHYECKMX peakiuil. B mpoiecce M3ydeHus XUMHH y
00yJalolIMXCs pPa3BUBAIOTCS II03HABATENbHBIE HMHTEPECHl W  HMHTEIUICKTYaJbHBIE CIIOCOOHOCTH,
HOTPEOHOCTH B CAMOCTOSATEIIFHOM MPHOOPETEHUSI 3HAHUH 110 XMMUU B COOTBETCTBUHU C BO3HUKAIOIIUMHU
XKHU3HEHHBIMU TpoOeMaMu, BOCIIUTHIBAETCS OepekHOE OTHOLICHUS K MPUPOJE, MOHMMAaHUE 3I0pPOBOTO
o0pa3a KU3HU, HeOOXOAMMOCTH MPEIYIPEKACHUS SIBICHNH, HAHOCSIINX BPEIl 3I0POBBI0 H OKPY>KAOIIEH
cpene. OHM OCBaMBAIOT NMPHEMBI T'PAMOTHOTO, 0E30IacCHOTO HCIIOJIIb30BAaHMSI XMMUYECKHX BEUIECTB U
MaTepHajoB, IPUMEHIEMBIX B OBITY, CEIIbCKOM XO3SHICTBE M Ha MPOM3BOJCTBE. [Ipu CTPYKTypuUpOBaHHUH
coJiepkaHusi 001eo0Opa3zoBaTeNIbHON yueOHON AUCHMILIMHBL 1711 TPO(eCCHOHAIBHBIX 00pa30BaTeNIbHbIX
OpraHu3alyii, pealn3yroImux 00pa30BaTEIbHYI0 IPOrpaMMy CPEAHEro o01ero oopa3oBaHus B Mpeenax
ocsoeus OIIOII CIIO Ha 0a3ze OCHOBHOro oOmIero oOpa3oBaHMs, YYUTHIBAJIACh OOBEKTHUBHAS
peasbHOCTh — HeOONbIION 00beM 4YacoB, OTHYIIEHHBIX Ha H3y4eHME XHUMHMU U CTpEeMIIEHUE
MaKCHUMaJbHO COOTBETCTBOBATh WJESIM pa3BHUBaroliero odydeHus. [loaTomy TeopeTHuecKue BOIPOCHI
MaKCHUMaJIbHO CMEIIEHbI K Hayally U3y4eHHs TUCIUILIMHBL, ¢ TEM 4TOOBI Mocaeyronuil pakTuyeckuii
MaTepHall pacCCMaTPHUBAJICS HA OCHOBE M3YUEHHBIX TEOPHIA.

Peanmzanust nemyKTHBHOTO TOAXO/Aa K HM3YYCHHIO XHUMHH CIIOCOOCTBYET Pa3BUTHIO TaKUX
JIOTHYECKUX OTepalfii MBIIUICHUs, KaK aHaJli3 U CUHTE3, 0000IIEHHEe W KOHKPETH3alHs, CPaBHEHUE U
AHAJIOTHSI, CUCTEMAaTH3aIHs U KiIacCu(UKAIHS U Ip.

W3yuenne xXxuMHH B TPO(PECCHOHATBHBIX O00pa30BaTENbHBIX OpPraHM3ALUAX, PEATU3YIOMIUX
o0pa3oBaTeNbHyI0 MPOrpaMMy CpeaHero obuiero obpazosanus B npenenax ocBoenus OIIOIT CIIO na
06a3e OCHOBHOro 0OIEro oOpa3oBaHMs, HWMEET CBOM OCOOEHHOCTH B 3aBHUCHUMOCTH OT MNPOGUIIs
npo¢eCCHOHATIBLHOrO 00pa3oBaHUsA. DTO BBIPAXKAETCSI B COAEP)KaHUM OOydYeHHs, KOJIUYECTBE YacoB,
BBIJICIISIEMBIX HA U3Y4EHHE OTACTHHBIX TEM MPOrpaMMBbl, TITyOMHE X OCBOSHHS 00yJaroIIUMUCS, 00beMe
U XapakTepe MPaKTUIECKUX 3aHITHH, BUaX BHEAYAUTOPHON CAMOCTOSITEITLHONW paOOTHI CTY/ICHTOB.



Nzyuenmne o0mieobpa3zoBaTenbHOr0 y4eOHOro mpeaMera «XUMHsS» 3aBEepIIaeTCs MOABECHUEM
UTOTOB B (opme aud@epeHIMPOBaHHOTO 3a4eTa B paMKax MPOMEXYTOUYHOH aTTecTali CTYACHTOB B
nporecce ocBoerust OITOII CIIO ¢ monydeHrneM cpeHero o0mero oopa3oBaHus.
N3yvyenne XuMHUM HANIPABJIeHO HA JOCTUKEHHE CJIeYIOIINX LeJleii:

e (QopmupoBaHue y OOy4arOIIMXCS YMEHHs OLIEHUBATh 3HAYMMOCTh XUMHUYECKOTO 3HAHMSA IS
Ka)KJ0r0 YEJIOBEKA;

e (dopMupoBaHHE y O0YUYAIOIIUXCS LEIOCTHOTO MPEJICTABICHUS O MUPE U POJIM XUMHH B CO3/IaHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MHPA; YMEHUS OOBSICHATH OOBEKTHI U IMPOLECCHI
OKpYKarolIe EHCTBUTEIIBHOCTU: NPUPOJHON, COUMAIBHON, KYJIbTYPHOM, TEXHUYECKON CPEMbL,
— HCIIOJIBb3YS JJI TOTr0 XMMUYECKHE 3HAHMUS,

e pa3BUTHE Y O0yUaIOIUXCS YMEHHUH pa3audarh (hakThl U OLEHKU, CPABHUBATH OIIEHOYHBIE BBIBOIbI,
BUJETb HX CBA3b C KPUTEPUSIMU OLEHOK U CBSI3b KPUTEPUEB C OIPENEICHHON CHCTEMOMU
[EHHOCTEeH, POPMYTUPOBATH U OOOCHOBBIBATH COOCTBEHHYIO TTO3UITHUIO;

e npuoOpereHHe OOY4YAIOIIMMHUCS  ONBITa  PAa3HOOOPa3HOW  JAEATEIbHOCTH, I[IO3HAHUS U
CaMOIIO3HAHUS; KJIFOUYEBbIX HABBIKOB, HMEIOIMX YHUBEPCAIbHOE 3HAUEHHE /ISl Pa3IMUHbIX BUJIOB
NeSITeIbHOCTH (HABBIKOB pelIeHHs Mpo0ieM, MPUHSTHS pelIeHu, TOUCKa, aHaIn3a U 00padoTKU
UHPOpPMAaLNK, KOMMYHUKAaTUBHBIX HABBIKOB, HABBIKOB U3MEPEHUH, COTPYIHHYECTBA, O€30MTaCHOTO
oOpallieHus1 C BEIIeCTBaMU B IIOBCEITHEBHOM JKU3HHU).

MecTto y4eOHOro npeamMera B y4eOHOM IJIaHe

[Ipu peanuzanuu coaepkanus 0011e00pa3z0BaTENLHOIO YYEOHOI0 IpeaMeTa «XUMUs» B Ipeeiax
ocBoeHHs obpasoBareabHoro mukiaa OIIOIT CITO (TIIICC3) Ha 6a3e OCHOBHOIO 00IIEro 00pa3oBaHMsI C
MOJIy4Y€HUEM CpeHero o01ero o0pa3oBaHusl MaKCUMallbHAs yueOHas Harpy3ka CTYJCHTOB COCTaBIIseT:

no crneuuansHocTAM CIIO Texnonormueckoro mpoduns — 156 ugaca. M3 Hux — ayauTopHas
(o0s3aTenbHasA) Harpy3ka OOY4YaroLIMXCs, BKJIIOYas MpakTHYeckue 3aHATus — 152 yaca u 4 wyaca -
TuQepeHIMPOBaHHBIN 3a4eT.

Inanupyemble pe3yJibTaThl H3YUeHUS] Kypca XUMHUH
OcBoeHue cojiepkaHusi y4eOHOro TmpeameTa «XHUMHS», 00eCleYnBaeT JOCTHKEHHE OO0YyJaroluMUCS
CIIEYIOIINX PE3YyIbTATOB:
*  JIMYHOCTHBIX:

JIP 6 - IlposBistonuii yBakeHHE K JIIOJIM CTaplIero MOKOJEHHUS M FOTOBHOCTh K y4YacTHIO B

COLMAJIbHON MOJIIEPIKKE U BOJIOHTEPCKUX JBMXKEHUSX;

JIP 10 - 3a0oTsmuiics o 3amuTe OKpyKarIeld cpebl, COOCTBEHHOHN M Uy»O0il 0e30macHOCTH, B

TOM 4Hcie HU(pPOBOL.
—— YyBCTBO TOPJIOCTH W YBKEHHUS K MCTOPUHM M JOCTIDKCHHSM OTCUECTBEHHOW XUMHUYECKOW HAyKH;
XUMHYECKH TPaMOTHOE IOBEIeHHE B MPO(EeCCHOHAIBHOW NEeSTeIbHOCTH W B OBITY TpPU OOpalIeHUH C
XUMHYECKHMH BEIIECTBAMH, MaTepPHAJIaMH U TIPOIIECCAMU;
—— TOTOBHOCTh K TMPOAODKEHHIO OOpa30BaHUS W TIOBBINICHWS KBATM(UKAIMKN B W30paHHOMN
poeCCHOHATIFHOM IEATENTFHOCTH U 00BEKTHBHOE OCO3HAHHUE POJIH XUMUYECKUX KOMITETCHIIUH B 3TOM;
—— yYMEHHUE HCIOJb30BaTh JIOCTHKEHHSI COBPEMEHHOM XMMHMYECKONW HAyKH M XMMHUYECKHX TEXHOJIOTHH
JUI TIOBBILIEHHSI COOCTBEHHOTO MHTEIEKTYalbHOIO pPAa3BUTHUA B BBIOpPAHHON NpodecCHOHATBHON
JesITebHOCTH;

*  MeTanpeAMETHBIX:
—— HCIOJB30BaHME PA3IMYHBIX BHOB IMO3HABATEIHHON JESITEIHHOCTH W OCHOBHBIX MHTEIICKTYAIbHBIX
orepanuii (ITOCTAaHOBKY 3a7a4M, GOPMYIMPOBAHUS TUTIOTE3, aHATIN3a M CHHTE3a, CPAaBHEHHUsI, 0000IICHHUS,
5



CUCTEMAaTH3AIlNH, BBISBICHUS TPUYNHHO-CICICTBEHHBIX CBS3CH, MOMCKA aHAJIOTOB, (OPMYIUPOBAHUS
BBIBOJIOB)/IJIsl PEILICHUSI IOCTABJICHHOM 3a/1a4i, MIPUMEHEHNE OCHOBHBIX METOJIOB ITO3HAHUS
(HaOMrOICHUSI, HAYIHOTO SKCIIEPUMEHTA) ISl M3yYeHUs Pa3jIMYHbIX CTOPOH XMUMHUYECKHX OOBEKTOB H
IPOIIECCOB, C KOTOPHIMU BO3HHKAET HEOOXOAUMOCTh CTAIKUBAThCA B IpOodecCHoHanbHOM chepe;
—— HCIIOJIb30BaHKE Pa3IMYHbIX HCTOYHUKOB AJIs OTyYEHUS] XUMUYECKON HHPOpMAIK, YMEHHUE OIICHUTD
€€ JIOCTOBEPHOCTH JJIs JJOCTUKEHHS XOPOILIUX PE3yJIbTaToOB B MpodeccuoHaibHo chepe;

*  [pPEAMETHBIX:
— c(opMHpPOBAaHHOCTh NPEACTABICHUNA O MECTe XUMHUH B COBPEMEHHON HAay4YHON KapTHHE MHpa;
MOHMMAaHUE POJIM XUMHUU B (POPMHPOBAHUHM KPYro3opa ¥ (PyHKIMOHAIBHON I'PaMOTHOCTH 4eJOBeKa s
peueHus NpakTUYECKMX 3a/1ay;
—— BIJQJICHHE OCHOBOINOJATalOUIMMU  XMMHWYECKUMHU  IOHATUSMH, TEOPUSAMM, 3aKOHAMHU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;
—— BJIaJICHUE OCHOBHBIMM METOJAMM HAy4HOI'O IIO3HAHUS, MCIOJIb3YEMBIMH B XUMHH: HAOIIOJCHHUEM,
OMKMCAHHUEM, HU3MEpPEHUEM, OJKCIEPUMEHTOM; yMeHHe oOpaldaTeiBaTh, OOBACHATH PE3YJbTATHI
MPOBEJICHHBIX OIBITOB U JIeJaTh BBIBOJbI; TOTOBHOCTh M CLIOCOOHOCTH MPUMEHSATH METO bl TIO3HAHUS TPU
pELICHUH NPAKTUYECKUX 3a7a4;
— c(opMHpPOBAaHHOCTh yMEHHS JaBaTh KOJIMYECTBEHHBIE OLEHKU U MPOU3BOAUTH pPACUEThl IO
XUMHUYECKHM (DOpMyITaM U ypaBHEHUSIM;
—— BJIaJICHUE NPaBUIaMH TEXHUKU O€30M1aCHOCTH IIPU UCIIOJIb30BAHUN XUMUYECKUX BEILECTB;
—— c(hOpPMHUPOBAHHOCTh COOCTBEHHOW TO3HMIMM TIO0 OTHOUICHWIO K XHWMHYECKOH WH(popManuy,
IIOJIy4a€MOU U3 PA3HBIX HCTOYHHUKOB.

BbinmyckHuk Ha 6230BOM YPOBHE MOJIYYHT BO3MOKHOCTD HAYUHThCS:
* Ha3bIBATh: N3YUYECHHBIC BEIIECTBA 110 TPUBUAIIBHON MM MEXKIYHAPOJHON HOMEHKIIATYPE;
* OmnpeaeJsATh: BAICHTHOCTh U CTEIIEHb OKUCICHUS XMMHUYECKHMX DJIEMEHTOB, THUIl XMMUYECKON CBSI3U B
COCIMHEHMAX, 3apsA]l MOHA, XapakTep cpelbl B BOAHBIX PacTBOpPaX HEOPraHWYECKUX U OPraHUYECKUX
COCIMHECHUHN, OKUCIUTEINb W BOCCTAHOBUTENb, IIPUHAMIECKHOCTh BEIIECTB K pPa3HbBIM Kjaccam
HEOPraHUYECKUX U OPraHUYECKUX COECAUHEHUN;
* XapaKTepPHU30BaTh: JJIEMEHTHl MAJIBIX IIEPUOIOB 10 UX MOsokeHuIo B llepuoauueckon cucreme [I.M.
MenneneeBa; o0mMEe XUMHYECKHME CBOMCTBa  METaLIOB, HEMETAUIOB, OCHOBHBIX  KIIACCOB
HEOPraHWYECKUX W OpPraHUYEeCKHUX COCIUHEHHH; CTPOCHHME M XHUMHYECKHE CBOMCTBA HW3Y4YEHHBIX
HEOPraHWYECKUX U OPraHU4YECKUX COCUHEHNN;
* 00BACHATDH: 3aBUCUMOCTb CBOMCTB BEIIECTB OT MX COCTaBa U CTPOEHUs, IPUPOLY XUMUUYECKONU CBSI3U
(MOHHOI KOBaJIEHTHO, METAJUTMYECKON U BOJIOPOIHOI), 3aBUCUMOCTh CKOPOCTH XMUMHYECKOH peakiuu 1
HOJIOKEHUE XUMUYECKOTO PaBHOBECHS OT pa3IMUHbIX (PaKTOPOB;
* BBINOJIHATL XUMHYECKHMH JKCIEPUMEHT: II0 pAaClO3HABAHUIO BAKHEUINIMX HEOPraHUYECKUX U
OpPraHUYECKUX COCAVHECHUM;
* MPOBOJMTBL: CAMOCTOSATEIbHBIA MOUCK XWMHUYECKOM MH(GOpPMAalMU C HMCHOJIb30BAHUEM Ppa3IUYHBIX
UCTOYHUKOB (HAay4yHO-TIONYJSPHBIX H3/aHUM, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa);
MCIIOJIb30BaTh KOMIBIOTEPHbIE TEXHOJIOTHH JIsl 00pabOTKU U Mepeaadyn XUMHUYeckol nHpopManuu u ee
IPEJICTaBICHUS B pa3INuHbIX opMax;
* CBAI3BIBATH: U3YUEHHBII MaTepHall co CBOEH MpodecCuOHaNbHON AESITETbHOCTHIO;
* pelmIaTh: pacyeTHbIE 3a/1a4M 10 XMMUYECKUM (OpMyJIaM U YPaBHEHUSM;
* HCHOJIB30BATH NPHOOPETEHHbIC 3HAHWUS M YMEHHMS B INPAKTHYECKON JeATeJbHOCTH H
MOBCEHEBHOM JKM3HM: JJIs1 O0BSICHEHHS] XMMUYECKHX SIBICHUH, TPOUCXOAIUX B IpUpoAe, ObITY U Ha
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IIPOU3BOJICTBE; ONPEIEICHNUS BO3MOKHOCTH IPOTEKAHUS XUMHYECKMX IPEBpAIlEHUN B pa3IMYHbIX
YCIOBUSAX M OLIEHKM MX IOCIEACTBHI; HKOJIOTMYECKH I'PAMOTHOIO IOBEACHUS B OKPY)KAIOILIEH CpEneE;
OLICHKHM BIIMSHUS XMMHYECKOTO 3arpsi3HEHUs OKPY)KAIOIIEH Cpelbl Ha OpPraHu3M 4elIOBEKAa M Jpyrue
KHUBBIC OpPraHM3MbI; 0€30MacHOro OOpalieHus € TOpPIOYMMHM M TOKCHUYHBIMH BEIIECTBAMH U
71a00paTOpHBIM 00OpYIOBAaHUEM; IPUTOTOBJICHHSI PACTBOPOB 3aJaHHOW KOHIEHTpAalUUU B OBITY M Ha
MIPOU3BOJICTBE; KPUTUYECKOM OIEHKM JOCTOBEPHOCTH XMMMUYECKOH HH(OpManuu, MOCTyMaiied u3
Pa3HbIX HICTOYHUKOB.

BbinycKHUK Ha 0230BOM YPOBHE [10JI7K€H 3HATH:
* BaKHeiillMe XMMHYeCKHe TOHSITHUS: BEIIECTBO, XHMHYECKHH JJIEMEHT, aTroM, MOJIEKYIa,
OTHOCUTEJIbHBIE AaTOMHAasi M MOJIEKYJISIpHas MacChl, WOH, AJJIOTPONUS, M3OTOINbI, XUMHUYECKas CBS3b,
AIIEKTPOOTPHUILIATENIEHOCTh, BAJICHTHOCTh, CTEIIEHb OKHCICHHS, MOJIb, MOJISIPHAS Macca, MOJSIPHBIA 00beM
ra3oo0pa3HbIX BEUIECTB, BEIIECTBA MOJICKYISIPHOIO M HEMOJEKYJSPHOTO CTPOCHHS, pPaCTBOPHI,
NIEKTPOJIUT U HEDJIEKTPOJIUT, SJICKTPOJIUTHYECKAsT AMCCOLMAIUS, OKUCIUTENIb WU BOCCTAaHOBMTEINb,
OKHCJICHHE M BOCCTAHOBJICHHE, TEIUIOBOM 3 (EeKT peakiuu, CKOPOCTh XMMUYECKOM peakiiH, KaTajaus,
XMMHUYECKOE paBHOBECHUE, YTIIEPOIHBIN CKelleT, PyHKIMOHAIbHAS TPYIIa, H30MEPHsl, TOMOJIOTHS;
* OCHOBHbIE€ 3aKOHbI XMMHMM: COXPaHEHHMs MacChl BELIECTB, IIOCTOSHCTBA COCTaBa BEIIECTB,
nepuoanueckuil 3akoH /1.11. Menneneesa;
* OCHOBHbI€ TEOPUM XHUMHHU: XHMHUYECKOH CBSI3H, DJICKTPOIUTHUYECKOW JHCCOIMALNHU, CTPOCHHS
OpPraHUYeCKUX U HEOPTaHMUECKUX COCAMHEHUH;
* BaKHeiilllMe BelecTBA M MaTepHAJIbl: BOXHECUIIINE METAJUTBI M CIUIABHI, CEPHAsi, COJIIHAS, a30THAs U
YKCYCHasl KUCJIOThI; 01aropoiHble Ta3bl, BOAOPO, KUCIOPO, FaJIOTeHbl, LIEJI0UHbIE METAJUIbl; OCHOBHBIE,
KHCJIOTHBIE U aM(OTEpHbIE OKCU/bI M THAPOKCU/BI, IIEJIOUH, YIJICKUCIBIH U YrapHbIi ra3bl, CEpHUCTHIH
ra3, aMMHaK, BOJa, IPUPOAHBINA ra3, MeTaH, 3TaH, TWICH, AleTUJIEH, XJOPHJ HaTpus, KapOOHAT U
IHJIpoKapOOHAT HaTpHsl, KapOoHAT U (ocdaT Kaablys, OEH30J, METaHOJ M 3TaHOJ, CIOKHBIE 3(PUPHI,
JKUpPBI, MblJIa, MOHOcaxapuabl (TJI0KO3a), JAMcaxapuIpl (caxapos3a), MoaHMcaxapuipl (Kpaxmal u
EJUTIONI03a), AHWJIMH, aMHUHOKHCIIOTHI, O€JKH, WCKYCCTBEHHBIE M CHHTETHYECKHE BOJIOKHA, KAay4yKH,
IIACTMACCHI.

CoaepixaHue Kypca XUMHH

BBenenue
HaquHe METOABI ITO3HAHUA BCUICCTB U XUMHUYCCKUX ﬂBHGHHfI. POJ'IB 3KCHCpI/IM€HTa 158 TGOpI/II/I B
xuMul. MoaenupoBaHue XUMUYECKUX MPOIECCOB. 3HaUeHHe XUMUU Tipu ocBoeHuu mpodeccuit CI1O u
cnernuanbHocteit CIIO texHuueckoro npoduis npodeccuoHaTbHOro 00pa3oBaHMUsl.

1. O0masi 1 HeOPpraHM4YecKass XuMHs

1.1. OcHOBHBIE MOHATHSA U 3aKOHBbI XUMHH

OcHoBHbIE TIOHATUS XxuMHUU. BemectBo. AToM. Monekyna. XUMUYECKANA 3JE€MEHT. AJUIOTPOIIHSL.
IIpocTeie M cioxkHbIE BemecTBa. KadecTBEHHBIM W KOJHMYECTBEHHBIM COCTaB BEMIECTB. XUMHUYECKHE
3HaKu W (Qopmynbl. OTHOCHTENbHBIE aTOMHAas W MOJEKyIspHas Macchl. KoiudecTBo BelecTBa.
OcHoBHbIE 3aKOHBI XUMHUU. CTeXuOMETpUs. 3aKOH COXPAHEHHS] MAcChl BEUIECTB. 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB MOJEKYJISIPHOU CTPYKTYpPhl. 3aKOH ABOTaJpo U CIEACTBUS U3 Hero. PacueTHble 3a1aun
Ha HAaxO0XJEHUE OTHOCUTEIBHOM MOJIEKYJISIPHOM MAaccChl, OIPEAEIEHUE MAaCCOBOM JIOMM XHMHUYECKHUX
9JIEMEHTOB B CJI0KHOM BEIIIECTBE.



Jemoncmpayuu: Mojenu aToMOB XMMHYECKHX 3JI€MEHTOB. MoOJENIM MOJEKYN MPOCTHIX U CIOXKHBIX
BemecTB (mapoctepkHeBble u Crioapra—bpurieba). Komnmekuuss mpocThIX M CIIOKHBIX BEIIECTB.
Hexkotopsle BemecTBa konudectBoM 1 Moib. Mozaens MosipHOTO 00bema razoB. Astorponus ocdopa,
KHCJIOPO/a, OJ0Ba.

Ilpakmuueckoe 3anamue: Penienne 3a1a4 Ha 3aKOHbI XUMUH.

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

[Tepuonuueckuii 3akon . . MengeneeBa. Otkpoitue . M. MenneneeBbim [lepronnueckoro
3akoHa. llepwomuueckmii 3akoH B (opmynupoBke J[. M. MenneneeBa. Ilepmomuueckas Tabnuia
XUMHYECKHX DJJIEMEHTOB — TIpaduyeckoe OToOpakeHue mnepuoaudeckoro 3akoHa. CTpykTypa
MePUOIUYECKON TaOIUIIBl: TTepruoabl (Majble W OoJibliie), Tpynnsl (TjaaBHas U modouHas). CTpoeHue
atoma u Ilepuonnueckuit 3akon [[. 1. MenneneeBa. Atom — cinoxkHas yactuua. S1apo (IpoToHBI U
HEUTPOHBI) U 3JEKTpoHHas 0bonouka. M3otonsl. CTpoeHHE 3JEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB
Majbix TepuogoB. OCOOEHHOCTH CTPOEHHUS HJIEKTPOHHBIX OO0OJIOYEK aTOMOB JJIEMEHTOB OOJBIIMX
nepuosioB (mepexoaHbix 31emeHToB). I[lonstue o0 opOurtamsx. s-, p- u d-opOutamu. DIEKTPOHHBIE
KOH(UTYpAIIMA aTOMOB XUMHYECKUX 3ieMeHTOB.CoBpeMeHHas (opMmynupoBka [leproaudeckoro 3aKoHa.
3nauenue llepuoamueckoro 3akona u Ilepuogmueckodt cuctembl xumuueckux osnementoB J[. U.
MemnzeneeBa aisi pa3BUTUS HAYKU U TIOHUMAHUSA XUMHUYECKON KapTUHBI MHpA.
Jemoncmpayuu: Pazmuunbsie (popmbl [lepuogumdeckoit cuctembl xumMudeckux oanementoB [[. .
Mengeneesa. /lunamuueckue Tabmuipl s MoaenupoBanus [lepuoanueckoit cucteMbl. DIEKTpHU3AIUSL
TE€JI U UX B3aUMOJICVCTBHUE.
Jlabopamopusiit  oneim: MonenupoBanue mnoctpoeHusi Ilepuoanueckoi TaOMMIBI XUMHUYECKHX
AJIEMEHTOB.
Ilpakmuueckoe 3anamue: CTpoeHUE aToma.

1.3. Ctpoenue BeniecTBa

HNonnas xumudeckas cBs3b. KaTuonwl, mx oOpa3oBaHHME W3 aTOMOB B pe3yjbTaTe IMpolecca
OKHUCJIEHHA. AHHMOHBI, UX 00pa3oBaHUE W3 aTOMOB B pe3yJjbTaTe Ipolecca BOCCTaHOBIEHMs. MoHHas
CBA3b KAaK CBsI3b MEXJIYy KaTHOHAMHU M AaHHMOHAMHM 3@ CUET JJIEKTPOCTATUYECKOTO MPUTSHKEHUS.
Knaccudukanus HOHOB: MO COCTaBy, 3HAKy 3apsla, HAIWYHIO TUApAaTHON oOomouku. HoHHBIE
KpUcCTaJuIMYeckue pemeTrku. CBONHCTBA BEIIECTB C HMOHHBIM THUIIOM KPUCTAUIMUECKOW pEHIETKU.
KoBanentHas xumudeckasi cBsi3b. MexaHu3Mm oOpa3oBaHUsI KOBAJICHTHOU CBs3U (OOMEHHBINA U JOHOPHO-
aKIENTOPHBIN). DJIEKTPOOTpHUIIATENHLHOCTh. KOBalleHTHBIE TMOsIpHAs U HemoJisspHas cBs3u. KpatHocTh
KOBAJIGHTHON CBsi3U. MOJEKYJIsSIpHbIE W aTOMHBIE KpUCTAUTMUeCKue pemeTku. CBOMCTBa BEIIECTB C
MOJIEKYJIIPHBIMU M aTOMHBIMU KPUCTAJUIMYECKUMH pereTkaMu. MeTtainyueckasi cBsi3b. MeTramiueckas
KpUCTAJUTHYECKasi pelieTka M MeTaJUTMYecKas XUMHU4YecKas CBsi3b. DU3WUYECKHe CBOWCTBA METAJUIOB.
ArperaTHple COCTOSIHHS BEIIECTB W BOAOPOJHAS CBS3b. 1Bepiaoe, KUIKOE M razo00pa3HOE COCTOSHUS
BelecTB. [lepexos BemecTBa U3 OJHOTO arperaTHOro COCTOAHMS B Apyroe. BomoponHas cBs3b. Yuctbie
BemecTBa U cmecu. [lonstue o cmecu BemniecTB. ['oMoreHHble U reTeporeHHsie cmecu. CoctaB cMmeceil:
oO0beMHas M MaccoBas JIOJIM KOMIIOHEHTOB CMECH, MaccoBasi J0Js mpumeced. JlucrmepcHbIe CHCTEMBI.
[Tonsitue o nucnepcHoit cucreme. J[lucmepcHas ¢asza u aucnepcuoHHas cpena. Kriaccudukarus
JTUCTIEPCHBIX crucTeM. [ToHsATHE O KOJIJIOMIHBIX CHCTEMAX.
Jemoncmpayuu: Mojenb KpUCTaUTMUECKOW PEmIeTKH Xyopuaa HaTpus. OOpa3iibl MUHEPAJIOB ¢ HOHHOMN
KPUCTAJJTMYECKON PEIIeTKOM: KaJbluTa, TajduTa. MoAenn KpUCTANIMYECKUX PEIIETOK «CYXOro JibJa»
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(unmm ¥iona), anmmasa, rpaduta (wam kBapua). IIpubopsl Ha kuAKMX KpucTaiuiax. OOpasibl pa3TUUHBIX
JUCIIEPCHBIX CHCTEM: AMYJIbCHM, CYyCIIEH3MM, a3po3oiei, reneid u 3onei. Koarymsamusa. Cunepesuc.
O dexr Tunnans.

Jlabopamopnsie onvimot: [IpuroToBineHne cycreH3nn kapooHaTa Kaiblus B Bojie. [lomyueHue sMynbcun
MOTOPHOro Maciya. O3HaKOMJICHHE CO CBOWCTBAMU AUCIIEPCHBIX CUCTEM.

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

Bopa. PactBopel. PactBopenme. Boma kak pactBopurens. PacTBOpHMOCTH  BELIECTB.
HacpilieHHble, HEHACHIIICHHbIE, IEPECHIIIEHHbIE PACTBOPHL. 3aBUCUMOCTb PAaCTBOPUMOCTH Ta30B,
KUJKOCTEH M TBEPABIX BEUIECTB OT pa3IU4HbIX (hakTOpoB. MaccoBasi J0is pacCTBOPEHHOTO BELIECTBA.
DNEKTPOIUTHYECKAs JUCCOLUUAIUS. DIEKTPOIUTHI U HEAIEKTPOUTHI. DIEKTPOIUTHYECKAS AUCCOIHALIMSL.
MexaHu3MBbl JIEKTPOTUTHUYECKON AUCCOLUAIIMH JUTSI BEILIECTB C PA3IMYHBIMU TUIIAMH XUMUYECKON CBS3H.
l'unpaTtupoBaHHbIE U HETUAPATUPOBAHHBIE HOHBI. CTENEHb AJIEKTPOJUTHUECKON quccounanuu. CuibHble
U cialble 37eKTPOIUTHl. OCHOBHBIE MOJOXKEHUS TEOPUHU SJIEKTPOIUTHUYECKON nucconuanuu. Kuciortsl,
OCHOBAHUS U COJIM KakK 3JIEKTPOJIUTHI.
Jlemoncmpayuu: PactBopuMoOcTh BellecTB B Boje. CoOupaHue ra3oB METOJIOM BBITECHEHHUS BOJIbI.
PactBopeHue B Bojie CepHOM KUCIOTHI U cojielt ammMoHus. O0pasibl KpucTauioruaparoB. M3rorosienue
TUIICOBOM MOBS3KH. VcnbITaHUE PacTBOPOB JEKTPOIUTOB M HEDNIEKTPOIUTOB HA MPEIMET AUCCOIUAIIIH.
3aBUCHUMOCTh CTEMEHH AJIEKTPOIUTHUECKON TUCCOLHUAIIMN YKCYCHOM KHUCIOTHI OT pa30aBieHHs pacTBOpA.
JIBuKeHHE OKpallleHHBIX HOHOB B AJIEKTpUYECKOM ToJie. [IpUurotoBieHue xecTkoi BOAbI U YCTPaHEHHUE ee
xecTkocTu. Monnutel. OOpasiisl MUHEPATBHBIX BOJ PA3JIMYHOTO Ha3HAYEHUS.
Ilpakmuueckoe 3anamue: 1IpurotoBieHre pacTBopa 3a1aHHON KOHLIEHTPALIUH.

1.5. Kinaccupukanus HeOpraHm4yecKuX coeJMHEHNH U UX CBOIiCTBA

Kucnorst 1 ux cBoiictBa. KHCIOTBI Kak 3JIEKTPOJMTHI, WX KiIacCU(UKAUS IO pa3IMIHBIM
npu3HakaM. XHMHYECKHE CBOWCTBAa KHUCJIOT B CBETE€ TEOPUM AJIEKTPOJIUTUYECKONW JMCCOLMAIINH.
Oco0EeHHOCTH B3aMMOJICUCTBHSI KOHIIGHTPUPOBAHHOW CEpPHOM M a30THOM KHCJIOT C METaJlJIaMu.
OcHoBHbIE cITOCOOBI MOTy4eHHs KUCA0Thl. OCHOBaHUS M UX cBoiicTBa. OCHOBaHUS KaK 3JIEKTPOIUTHI, UX
KJacCU(pUKalMs MO pa3jINYHbIM IpU3HAKaM. XHUMHUYECKHE CBONCTBA OCHOBAaHUN B CBETE€ TEOpUU
JNEKTPONIMTUYECKON aucconuanuu. Pa3iokeHne HepacTBOPUMBIX B BOJE OCHOBaHMH. OCHOBHBIE
crocoObl nmonydyeHust ocHoBanuii. Conu u ux cBoiictBa. Conu Kak 3neKTponuThl. Comu cpeHue, KUCIbIe
¥ OCHOBHBIE. XMHUYECKHE CBOMCTBA COJIEH B CBETE TEOPUH INEKTPOIUTHIECKON qucconuanuu. Crnocoob
nonyueHus: coneil. I'maponus coneir. Okcuapl U ux cBoictBa. ConeoOpa3yoiine U HeCoIeo0pa3yoIne
okcuabl. OcHOBHBIE, aM(DOTEPHBIE U KUCIOTHBIE OKCHUJIbl. 3aBUCHMOCTh XapakTepa OKCUAa OT CTENEHU
OKHUCJIEHUS 00pa3yIoIIero ero Metauia. XMMUYECKHe CBOMCTBA OKCUIOB. [lomyueHne okcuios.
Jemoncmpayuu: B3auMoneicTBue a30THOM M KOHUEHTPUPOBAHHOM CEPHOM KHCJIOT € MeETajulaMH.
I'openue dochopa m pacTBOopeHHE TpoayKTa ropeHus B Boje. [lomydeHune u CBOMCTBa aM(OTEPHOTO
ruapokcuaa. Heobpatumblii ruaponus kapOuaa kanbius. OOpaTUMBIH THIPOIN3 CONEH Pa3IMyHOTO
THUIIA.
Jlabopamopuvie onvimui: VicibiTaHue pacTBOPOB KUCIOT MHIMKAaTOpaMu. B3anMopelicTBue METANIIIOB ¢
KHCIIOTaMU. B3anmoneicTBue KUCIOT ¢ OKCUJaMU METalioB. B3auMoaeicTBrue KUCIOT C OCHOBAaHUSMH.
B3anmopeicTBre KUCIOT ¢ cossiMu. VcnpiTanue pacTBOpOB 1IesIodel MHANKAaTopaMu. B3aumonencTeue
nienoued ¢ comsiMu. PaznoxkeHne HepacTBOPUMBIX OCHOBaHWU. B3ammopaeicTBHe coyiel ¢ MeTaJulaMH.
BzaumopeiictBue coseit apyr ¢ apyrom. 'uaponus coner pa3iMuHoro TUIa.

1.6. XuMunuyeckue peakumu
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Krnaccudukanus XuMIU4ecKux peakiuii. Peakiuu coeTMHeHUs, Pa3ioKeHHs, 3aMeIIIeHHUS, OOMEHa.
Karanutnaeckue peakmuu. OOpaTuMble W HEOOpaTHMbIE peaklMd. | OMOTEHHBIE W TeTepOTeHHBIE
peakuuu. DK30TEepPMUYECKHE M DHIOTEPMUYECKHE peakiud. TeruioBoil 3PPEeKT XMMUYECKUX PEaKITHil.
Tepmoxumuueckue ypaBHEHUsS. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu. CTerneHb OKHUCICHUS.
Oxucnutenps U BoccTaHOBIeHHE. BoccraHoBUTENns M OKHCIeHHE. MeToJ 3JeKTPOHHOro OajlaHca Juis
COCTaBJICHUS] YPAaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX peakiuil. CKOPOCTh XUMHUECKUX PEaAKIIHil.
[TonsiTe O CKOPOCTHM XUMHYECKHX peakUHuid. 3aBUCUMOCTh CKOPOCTH XUMHYECKHX peaklUuid OoT
pa3aNyYHbIX (AKTOPOB: MPUPOABl PEArHPYIOIIUX BEIIECTB, HX KOHUEHTPALUWH, TEMIEPaTyphl,
MOBEPXHOCTU COMPUKOCHOBEHHS U MCIOJIb30BAaHUs KaTalnu3aTopoB. OOpaTUMOCTh XUMUYECKUX PEAKIIHIA.
OO6parumMbie U HEOOpaTUMBIEC peaKlIMU. XUMHUYECKOE PABHOBECHE U CIIOCOOBI €r0 CMEILECHHUS.
Jlemoncmpayuu: TIpumepbl HEOOPATUMBIX PEAKIUH, HIYIIUX ¢ 00pa30BaHUEM OCAJKa, ra3a WM BOJIBI.
3aBUCHUMOCTb CKOPOCTH pE€aKLUU OT IPHUPOJAbl pearupyrollux BellecTB. B3aumoneiicTBue pacTBOPOB
CEpHON KHUCJIOTHI C pacTBOpaMH THOCYJIb(paTa HATPUS PANTMYHOW KOHIEHTPALMM U TEMIIEpaTypHI.
Mopnenb KUMALIETro cios. 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakiuu OT MPUCYTCTBUS KaTajau3aTopa
Ha MIpUMepe pa3iokKeHHs MePOKCHIa BOAOPOJa C MOMOIIbI0 TUOKCHAA MapraHiia u Karanassl. Mojaenb
aeKTponu3epa. Mozenb AJIeKTPOIM3HON BaHHBI JJIsl IONyYeHUs altoMUHUS. MoJienb KOJIOHHBI CUHTE3a
aMMuaKa.

Jlabopamopnuie onvimer: Peakuys 3aMelIeHUs] MEIM JKEJIE30M B PaCTBOPE MEAHOr0 Kynopoca. Peakium,
uaylmue ¢ o0pa3oBaHHEM OcCajiKa, raza Wid BOJAbl. 3aBUCHUMOCTb CKOPOCTH B3aWMOJAEWUCTBUS COJISIHOU
KHCJIOTBI C METAJUIaMU OT UX MPUPOJBI. 3aBUCHUMOCTh CKOPOCTH B3aWMOJCHCTBUS IIMHKA C COJITHOM
KHUCJIOTOM OT €€ KOHLEHTpaluu. 3aBUCUMOCTb CKOpOCTH B3aumozeictBus okcuaa meau (II) ¢ cepnoit
KHUCITIOTOM OT TeMIepaTyphl.

1.7. MeTaJL1bl 1 HEMeETAJLJIbI

Mertamnbsl. OcoOEHHOCTH CTPOEHHUS aTOMOB U KpucTamioB. dusuyeckre CBOWCTBA METAIJIOB.
Knaccudukanus MeTamioB 1O pa3dUYHBIM — MpU3HaKaM. XHUMHUYECKHE CBONCTBA  METAIlJIOB.
DIEKTPOXUMUYECCKUN sl HanpsDKeHH MeTaiuioB. Metamwtotepmusi. OOmue crnocoObl MOydeHUs
metaiioB. Ilonarue o meramnypruu. Ilupomerannyprus, THIAPOMETAIIYPTUS U 3IEKTPOMETAILTYPrusl.
CmiaBsl uepHbie U 1BeTHbIe. Hemetamel. OcoOeHHOCTH CTpOeHHs aTOMOB. HemeTamibl — mpocThie
BEIIECTBA. 3aBUCUMOCTb CBOWCTB TaJOI€HOB OT MX I[IOJIOKEHHUS B NEPUOAMYECKON CHCTEME.
OKHCIHUTENbHBIE U BOCCTAHOBUTEIbHBIE CBOMCTBA HEMETANIOB B 3aBUCUMOCTU OT UX IOJIOKEHUS B pALY
3JIEKTPOOTPULATETHHOCTH.

Jemoncmpayuu: Konnekuusi metayuioB. B3aumozeiicTBie MeTalioB ¢ HeMeTauiaMu (kenesa, IUHKa U
QTIOMUHHS C CEpOM, alIOMUHHS C HOJIOM, CypbMBI C XJIOPDOM, TFOpEHHE >Keje3a B xiope). ['openue
MeTansioB. AmoMmuHoTepMusa. Komneknust HemeramnoB. ['openne HemertamoB (cepsl, (ocdopa, yris).
BriTecHeHHEe MeHee aKTHBHBIX TaJOT€HOB M3 PACTBOPOB WX COJIeM 0ojiee aKTUBHBIMH TaJIOT€HAMMU.
Mogenb MpOMBINIIEHHON YCTaHOBKHU JUIsI TIPOM3BOJICTBA CEPHOM KHUCIOTHL. MoOJENnb meuu sl 00Kura
u3BecTHsAKA. KOJUIeKIMyn TpoayKIui CHIIMKATHOW mpoMbIIUIeHHOCTH (cTekna, (apdopa, dasHca,
HEMEHTa Pa3IN4HbIX MapoK U Ip.).

Jlabopamopnuie onvimupr: 3akanka U oTIyck craiau. O3HaAKOMJIEHHE CO CTPYKTypamMH CEeporo u Oernoro
yyryHa. PaciosnaBanue pyn xenesa.

Ilpakmuueckue 3anamun: IlonydyeHue, coOupaHue ¥  paclo3HaBaHWe Tra3oB. PermieHue
SKCHEPUMEHTAIbHBIX 3a7a4.

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

IIpenmer oprannueckoil xumuu. [IpupoaHble, HCKYCCTBEHHBIE M CUHTETUYECKHE OpraHMYECKHE
BenlecTBa. CpaBHEHHE OpPraHMYECKHMX BEIIECTB C HEOPraHMYECKMMH. BaneHTHOCTb. XUMHYECKOE
CTPOCHHE KaK TOpANOK COEIMHEHHS aTOMOB B MOJIEKYJBI IO BaJIEGHTHOCTH. TeopHsi CTpOEHUs
oprannyeckux coeauHeHud A. M. BytiepoBa. OCHOBHBIE MTOJIOKEHUSI TEOPUU XUMUYECKOIO CTPOECHHUSI.
Uzomepust u wu3omepspl. Xumudeckue GOPMYNIbBI M MOJEIM MOJEKYJI B OpraHM4eCKOW XUMHH.
Knaccudukanus oprannyeckux Bemects. Kiaccudukaiys BemecTs Mo CTpOSHUIO YIIIEPOIHOrO CKeleTa
U HaIMYAIO (QYHKIUOHAIBHBIX Tpynn. ['omomorm um romomorus. Hawama nHomenxmarypsl [UPAC.
Knaccudukanmss peakuuii B oOpraHuyeckod XuMuu. Peaknum mnpucoenuHeHHs (THIPUPOBAHUS,
raJIOTEHUPOBAHUS, TMAPOTAJIOTEHUPOBAHMsS, THApaTauuu). Peakuuu otmieruieHus (AeruapupoBaHus,
JETUIpOrajJloreHupoBanus, AeruapaTtanun). 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 Moelied MOJIEKYJI OPraHUYECKUX BEILECTB.

2.2. YrieBoaopoabl M X NPUPOAHbIE HCTOYHUKH

AnkaHpl. AJKaHbBl: TOMOJIOIMYECKMH psf, U30MEpHUsl M HOMEHKJIATypa aJKaHOB. XHMHYECKHE
CBOWCTBA aJIKaHOB (MeTaHa, 3TaHa): TOpPEHUE, 3aMellIeHue, pa3ioKeHue, neruapuposanue. Ilpumenenue
QJIKAaHOB HA OCHOBE CBOWCTB. AJKEHbl. OTHJEH, €ro IMOJXy4eHue (JAeruJIpUpoOBaHUEM HTaHa,
JenonuMepusanueil  nonudTUieHa). ['omonoruueckuil psa, u3oMepHs, HOMEHKIAaTypa aJKeHOB.
XVMHYECKUE CBOICTBA 3TUJIEHA: TOPEHHE, KaueCTBEHHbIE peakluy (0OeclBeUMBaHUE OpPOMHON BOJBI U
pacTBopa IMepMaHraHara Kajus), rujapartauus, noaumepusanus. [IpumeHeHue >THiIeHa Ha OCHOBE
cBOMCTB. JlueHsl M Kayuyku. [loHsATHE O QueHax Kak yriaeBOAOpOAAX C IBYMs JBOMHBIMHU CBS3SIMU.
ComnpsikeHHBIE AHEHBL. XMUMUYEeCKHe CBOWCTBa OyTaameHa-1,3 u m3ompeHa: obecrBedyrnBaHuEe OpPOMHOM
BOABI M MOJIMMepH3auusi B Kaydyku. HarypanpHeli M CHHTETHYECKHE KaydykKu. Pe3nHa. AJKHHBL
Aneruned. XMMUYECKME CBOMCTBAa alleTWJIEHa: TOpeHue, oOeclBeyMBaHMEe OpOMHOW  BOJBI,
IPUCOEAVHEHNH XJIOpOBOJOpona M ruiaparauus. lIpuMeHeHne aneTuraeHa Ha OCHOBE CBOMCTB.
MesxkiaccoBasi u3omMepus ¢ ankaaueHamu. Apenbl. ben3on. Xumudeckue cBoiicTBa OeH30J1a: FOpPEHHUE,
peakiuu 3aMmelleHust (rajoreHupoBaHue, HuTpoBaHue). [IpuMeHenne O€H30/1a Ha OCHOBE CBOWMCTB.
[Ipupoanble UCTOYHUKHM YTiIeBOJAOpo0B. [IpuponHblil ras: cocraB, NpUMEHEHHE B KayeCTBE TOIUIMBA.
Hedte. Coctas u nepepadbotka Hedtu. Ileperonka nedpru. HegrenpomykTel.
Jemoncmpayuu: T'openne MeraHa, 3THIeHa, aleTuiaeHa. OTHOIIEHWE MeTaHa, STWUJIEHA, aleTHIIeHA U
OeH30/1a K pacTBOpaM IepMaHraHara kanuss U OpomHoi Boje. IlomydeHume sTuiieHa peakuuei
JeTupaTalliyd 3TaHOoJa, aleTHIeHa — THAPOJIM30M KapOuaa kanmbius. PasnmoxkeHue kayuyka Npu
HarpeBaHUU, UCIBITAaHUE MPOJYKTOB pa3joXKeHHUs Ha HempeaeabHocTh. Koseknus oOpas3noB HedTu u
HedTenpoaykToB. Komnekius «KaMeHHBIH yroib ¥ MPOIYKIHs KOKCOXUMUYECKOTO IIPOU3BOJICTBAY.
Jlabopamopnuie onvimpr: O3HaKOMIIEHHE C KOJUIEKIMEH 00pa3ioB HEPTH U MPOAYKTOB €€ epepaboTKH.
O3HakoMJIEHHE ¢ KOJUIEKIIMEN KaydyKOB U 00pa3liaMy U3/1eTuil U3 pe3UHBI.
Ilpakmuueckoe 3anamue: llonydyeHue 3TuJ€Ha M U3yuyeHUE €ro CBOMCTB. CTpyKTypHbIE (OpMYIIbI
OpraHMYECKUX BEIEeCTB, MU30Mephl M romosioru. Pemienue 3amad Ha BBIBOJ (OPMYI YIJIEBOJOPOIOB.
CpaBHUTENbHAS XapaKTEPUCTHKA YTIIEBOAOPOIOB.

2.3. Kucaopoacoaepsxamme opraHudecKkue coe{uHeHus
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Crouprel. [Tonydenue staHona OpoXKEHHEM TJIIOKO3bl W THApATaluei sTuieHa. [ mapokcuibHas
rpynmna kak ¢yHkuuoHanbHas. [ToHATHE O TpeAenbHBIX OJHOATOMHBIX CIHMPTaxX. XUMHUYECKHE CBOHCTBA
3TaHOJIA: B3aWMOJICHCTBHE C HaTpueM, OOpa3oBaHUE NPOCTHIX U CIOXKHBIX 3(QHUPOB, OKHUCICHHE B
anbaerun. IlpumeHeHne sTaHojIa HAa OCHOBE CBOWMCTB. AJIKOTOJIM3M, €0 MOCJIEACTBUSA JUIsl OpraHu3ma
YeJI0BEKa M MpEeAyNpeXIcHUe. [ TMIepruH Kak NpeaCcTaBUTEb MHOIOATOMHBIX cIUPTOB. KaduecTBeHHas
peakuus Ha MHOroaromssle cnuptbl. [Ipumenenue rnmmuepuna. ®@enon. dusnyeckne U XMMHYECKHE
cBoiicTBa (peHosa. B3auMmHoe BiMsiHME aTOMOB B MOJIeKyse (€HONA: B3aUMOJEHCTBHE C TMIPOKCUAOM
HaTpUsl U a30THOM KuciaoTod. IIpuMeHeHue ¢eHosla HA OCHOBE CBOMCTB. Anbpaeruapl. [loHsTue 00
asnpJeruaax. AnpaeruaHas rpynna kak GyHknuoHanpHas. @opManbaerusl U ero CBOMCTBa: OKUCICHUE B
COOTBETCTBYIOILLYKO KHCJIOTY, BOCCTAaHOBJIEHWE B COOTBETCTBYIOIIMH crnupT. IlonyueHue anbaerunos
OKHCIICHHEM COOTBETCTBYIOIIMX cHUPTOB. I[IpuMeHenue Qopmanbaernia Ha OCHOBE €ro CBOWCTB.
KapbonoBeie kucnorsl. [lonstne o KapOOHOBBIX KucioTax. KapOokcunpHas Tpynma —Kak
dyHKUMOHANbHAA. | OMOIIOTHYECKUN PSAJ] TIPENIEIbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KHCIOT. [lomyueHue
KapOOHOBBIX KHCJIOT OKHCJIEHHEM albJerufioB. XUMUYECKHE CBONCTBA YKCYCHOW KHCIIOTBHI: 0OLIHe
CBOWCTBA ¢ MHUHEPAJIbHBIMU KUCIOTaMU U peakuus srepupukanuu. [IpuMeHeHne ykcycHOM KHCIOThI Ha
OCHOBE CBOWCTB. BBICIIME XUPHBIE KUCIIOTHI Ha MPUMEPE NaJIbMUTHHOBON 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. JKHMpBI Kak CIOXHBIE 3(UPHL.
Knaccudukanus xupoB. XUMHUYECKHE CBOIMCTBA >KUPOB: THAPOIU3 U THAPHPOBAHUE KHUJKUX >KHAPOB.
[Ipumenenue >XUpOB Ha OCHOBE CBOWCTB. Mbuta. YrieBoApl. YTIJIEBOJbl, HX KiacCU(UKALMSL:
MOHOcaxapuabl (TIOKo3a, (pykTo3a), mucaxapuabl (caxapo3a) W IONHCaxapuibl (Kpaxmal |
HeJuIros103a). ['oko3a — BElECTBO C JIBOMCTBEHHOW (yHKIMEH — anbAerufocHupT. XHUMHUECKUeE
CBOWCTBA TJIIOKO3bI: OKHUCIEHHE B IJIFOKOHOBYIO KHUCIOTY, BOCCTAaHOBJIEHHE B COPOHUT, CIMPTOBOE
Opoxenue. [IpuMeHeHMe IIII0OKO3bI HA OCHOBE CBOICTB. 3HaUCHME YIJIEBOOB B JKUBOM MPUPOE U KU3HU
yenoBeka. [loHATHE O peakuusax NOJMKOHAEHCALMM W THAPOJIM3a HA MPUMEPE B3aUMOIIPEBPALICHUIN:
[JII0K03a <> MOJIHCcaxapul.

Jemoncmpayuu: Oxucienue cnuprta B aiabaerui. KauecTBeHHbIe peakiiuu Ha MHOTOATOMHBIE CIIUPTHI.
PactBopumMocTh ¢eHona B Bojie MpU OOBIYHON TeMIlepaType U HarpeBaHuu. KadecTBeHHbIE peaklMM Ha
¢denon. Peakuust cepeOpsiHOrO 3epkajia aabJeruoB U INI0KO3bl. OKUCIIEHNE albAETUIO0B U TIIIOKO3bl B
KUCIOTY ¢ noMmouisio ruapokcuaa meau (II). KauecrBennas peaxius Ha kpaxman. Komnekuus 3gpupHbIX
Macell.

Jlabopamopnuie onvimept: PacTBOpeHMe IIIMIIEpUHA B BOJIE U B3auMoJieiicTBue ¢ rujipokcuaom meau (I).
CpoiicTBa yKCYCHOW KHCIOTBI, OOIIME CO CBOHCTBAMH MHUHEpAIbHBIX KHUCIOT. JloKa3aTenbcTBO
HENPEENIBbHOIO XapakTepa KUIKOro kupa. B3anmoaeiicTBie riroKo3bl U caxapos3bl ¢ THIPOKCHIOM MEIU
(IT). KauecTBeHHas peakuys Ha Kpaxmad.

Ilpakmuueckue 3anamus: VI3omepusi cnupToB U anbjaeruoB. KapOOHOBbIE KHCIIOTHI, UX CBOWCTBA.
CpaBHuTeNnbHAs XapaKTepUCTHKA KpaxMmala M Leunoso3bl. PemeHue 3amad Ha BBIBOJ  (QopMyT
OpPraHMYECKUX BEIIECTB, COJAEPKAIINX KUCIOPOI.

2.4. A3orcoaepxamme oprannyeckue coexuHenus. [lloimumepnt
Amvunbl. [lonarue o6 amuHax. AnmdaThdeckue aMHHBI, UX KiIacCHU(UKAIUA W HOMEHKJIATypa.
AHWIIMH Kak opraHudeckoe ocHoBaHue. [lonyueHue anmimHa u3 HUTpoOeH3ona. [Ipumenenrne aHuIMHa
HA OCHOBE CBOWCTB. AMHHOKHCIOTHI. AMHHOKHCIOTHI Kak aM(poTepHbie Iu(YHKIIMOHATHHBIC
OpTraHWYECKUE COEAMHEHUsl. XMMHUUYECKHE CBOMCTBA aMUHOKHCIOT: B3aMMOJIEUCTBHE C IIEJIOYaAMHU,
KUCIIOTaMd M JpyT C JpyroM (peakuus mNoIuKOHAeHcanuu). l[lenTuaHas CBs3b U TOJUICHTUIIBL.
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[IpuMeHeHre aMMHOKUCIOT Ha OCHOBE CBOMCTB. benku. I[lepBuuHas, BTopuyHas, TPETUYHAsSL CTPYKTYpbI
O0enkoB. XHWMHYECKHE CBOWCTBa OCJIKOB: TOpEHME, JACHATypauus, TUAPOIU3, I[IBETHHIE pPEAKIIMU.
Buonornyeckue pyHKIUN OEIKOB.

Hemoncmpayuu: B3auMoaeicTBUE aMMHaka M aHWIMHA C COJIIHOM KHUCJIOTOW. Peakius aHwinHa C
OpoMHOI BomoM. JloKa3aTenbCTBO HaIMuUs (PYHKIHOHAIBHBIX TIPYNI B PacTBOpPax aMUHOKHCIOT.
PactBopenue u ocaxaenue 6eskoB. L{BeTHbIe peakliuu OENKoB.

Jlabopamopnuie onvimur: PactBopeHue OenkoB B Boje. OOHapyxeHuE OEIKOB B MOJIOKE U MSICHOM
OynboHe. JleHaTypauusi pacTBopa Oejlka KypHUHOro sila CHUPTOM, PacTBOpPaMU COJEH TSKEIbIX
METAJIJIOB U IIPU HarPEBAHUH.

Ilpakmuueckue 3anamusa: PenieHne SKCIEPUMEHTAIBHBIX 337a4 HAa HMACHTU(DUKALUIO OpPraHMYECKHX
coenuHeHuil. Jlenarypauus oenka. L{BeTHbIe peakiinu OEIKOB.

2.5. ITomtumepsl
[Tomumepsl. benku u monucaxapuasl kak Ouononumepsl. Ilnacrmaccel. Ilonmydenue moaumepos
peakuen MoNMMEpHU3aluy U MOJUKOHIEHCAUUH. TepMOIUIACTUYHBIE U TEPMOPEAKTUBHBIE IIJIACTMACCHI.
IIpencraBurenn muactMacc. Bosokna, ux xinaccuduxanus. Ilomydenue BosokoH. OTtaenbHbIE
IIPEACTABUTENIN XUMUYECKUX BOJIOKOH.
Hemoncmpayuu: I'opeHrie NITUYBLETO N1€pa U IIEPCTAHON 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 W POJb 3TOr0 Mpolecca B IMPUPOJIE.
[Tonstue IHK u PHK. Crpoenue JIHK, ee mepBuunas u BropuuHas crpykrypa. Pa6orer @.Kpuka u
H.Yorcona. KommiementapuocTts azotuctbix ocHoBanmii. Permmkanusa JJHK. OcobenHoctu crpoeHus
PHK. Tumet PHK wu wux Owuwonornueckue ¢yakuuu. [lonstue o TpouyHoM Koje (KOAOHE).
Jemoncmpayuu: Mojen MOJIEKYJd BaKHEHIIMX TIeTepoluKiIoB. KouleKus reTeporuKiIndecKux
coequHeHui. JleiicTBUE pacTBOpa NMUPUIMHA HA WHAUKATOp. B3amMopencTBue NMUPUIMHA C COJSHOU
kuciaoroil. Monens monekynsl JIHK, nemoHcTpamus npuHIUNa KOMIUIEMEHTAPHOCTH a30THUCTBIX
OCHOBAaHUM.
Jlabopamopnuie onwvimoui: VI3roToBIeHHE OOBEMHBIX M IIAPOCTEP)KHEBBIX MOJENEH a30TUCTBIX
TETEPOLIUKIIOB.

2.7. BHoJOorn4ecKN aKTHBHBIE COeIMHEHHS.
@®epmenThl. [lonstne o ¢depmeHTax Kak O OHOJIOTMYECKHX Karaiau3aTopax OEIKOBOM MpPUPOJIBI.
Oco0OeHHOCTH CTPOEHHUS U CBOICTB B CPAaBHEHUHU C HEOPraHMYEeCKUMH Kataiau3aTopamu. Knaccudukanus
¢depmeHTOB. OCOOEHHOCTH CTPOEHHSI U CBOWCTB (PEPMEHTOB: CEIEKTUBHOCTb U 3()(PEKTUBHOCTE.
3aBUCHUMOCTh aKTUBHOCTU (DEpPMEHTOB OT TeMneparypsl U pH cpenpl. 3HaueHue GepMeHTOB B OUOJIOTHH U
NpPUMEHEHHE B TMpOMBIIIIEHHOCTH. Butamunsl. IloHatue o Butammuax. Mx kinaccupukanus
ob6o3Hadyenne. Hopma nmotpebiennsi BUTaMUHOB. BosopacTBoprMeble (Ha mpuMepe BUTaMHUHOB C, TpyMIIbI
B u P) u sxxupopactBopumsie (Ha npumepe ButaMuHoB A, D u E). ABUTaMHUHO3BI, TUTIEPBUTAMHHO3HI
U TUIOBUTAMHUHO3BI, UX Mpodunaktuka. ['opmonsl. [ToHsATHE 0 TOPpMOHAX KaK OMOJTOTMYECKH aKTHBHBIX
BEIIECTBAX, BHIMOIHSIOMINX HIOKPUHHYIO PETYIISLHUIO KU3HEACSITETbHOCTH OPTraHU3MOB.
Jlemoncmpauuu: CpaBHeHne ckopocTH paznoxenus H,O, mox nefictBueM gpepMeHTa KaTana3bl 1 HEOP-
raandecknx katamu3aTopoB: KI, FeCls, MnO,. O0pa3ubl BUTaMUHHBIX TIpenapaToB. [loJuBUTaAMUHBIL.
Jlabopamopnuie onvimoi: VicnibiTaHue pacTBOPUMOCTH apEeHAINHA B BOJE U COJITHON KUCIIOTE.
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Ilpakmuueckue 3anamusa: OOHapy)KeHUE BUTAMUHOB. | eHEeTHYeCKasi B3aUMOCBSI3b MEXKYy 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

BBEJEHHUE. OBIIASA U HEOPTTAHUYECKASA XUMMUAIL.

Tema 1.1 OcHOBHEIE
MOHATHUS U 3aKOHBI XUMUU.

Copnepxanue yueOHOro MaTepuana

1. HaquLIe METOJbl O3HAHMS BEILIECTB M XUMHUYECKUX sABJICHUM. Pob OKCIICPUMCHTA U TCOPHUU B
XUMUU. MO,Z[CJ'II/IpOBaHI/IC XUMHUYCCKHX ITPOLICCCOB.

2.OCHOBHBIC TTIOHATHS ¥ 3aKOHBI XMMHHU.

B Tom uucine, npakTUyecKux 3aHATHI U 1a00paTOPHBIX padoOT

1. Pemrenne 3aJa4 Ha 3aKOHBbI XMMHMH.

Tema 1.2 [lepuognueckuii
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 3aHATUH U JTa0OPATOPHBIX PaboT

1. Ctpoenue atoma.

Tewma 1.3 Ctpoenue
BEILIECTBA.

Cogepxanue yaeOHOT0O MaTepuana

Buapl XxuMuueckon CBSI3H.
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AFpeFaTHBIC COCTOSAHHA BCIUICCTB. Yucteie BCIICCTBA U CMCCH. I[I/ICHepCHBIe CHUCTCMBEI.

Tema 1.4 Cogepxanue yaeOHOT0O MaTepuana
Bona. PactBopsl. 8
DIIeKTpOTHTHIECKAS Bona. PactBopsl. PacTBopenue.
JUCCOLUALUS. DJIEKTPOIUTHI U HEANEKTPOIUTHI. DINEKTPOIUTUUECKAS JUCCOLIALMS.
Peakuiuu noHHOTO OOMEHA.
B Tom uuncne, mpakTHuecKHUX 3aHATUH U 1a00PATOPHBIX paboT
2
1. IlpuroroBiieHne pacTBOpa 3aJaHHONW KOHIEHTPALIUH.
Tema 1.5 Knaccudukauus | Coxepkanue yaeOHOTO MaTepuana
HEOPraHUYECKHX
COCTMHEHUN U UX CBOICTBA. o
Kucnotsl 1 ux cBoiCTBA.
OcHOBaHUs U UX CBOMCTBA. 14
Conu ux cBoiicTBa.
I'upponus comnen.
OKcuabl U UX CBOMCTBA.
['enernueckas cBsA3b MEXKAY KjlacCaMM HEOPTraHMYECKUX COECTUHEHUM
Tema 1.6 Xumnueckue Coneprxanue yueOHOro MaTepuasa
peakuuu
Knaccudukanust XMMHUYECKHX PEaKITHIA. 10

DNEKTPOIU3.

CKOpOCTh XUMHUYECKUX PEAKIIUH.
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XUMHUYECKOE pAaBHOBECHE.

Pemenue 3amau

Tema 1.7
MeTaniel 1 HeMeETaIbL.

Conepxanue yaeOHOro MaTepuaia

OO0m1as XxapakTepucTUKa METaJLJIOB.

Mertauibl TJIaBHBIX HOATPYIIII.

Mertasmibl MOOOYHBIX TTOATPYIIIL.

OO0m1as XxapakTepuCTUKa HEMETAIIOB.

Hewmerasibl.

18

B Tom umncne, nmpakTHUECKHUX 3aHATUH U TAOOPATOPHBIX padboT

1. Pemenue OKCICPUMCHTAJIBHBIX 3a/Ja4 Ha I/IILGHTI/ICI)I/IKB,HI/IIO HCOPTraHNYCCKUX COGI[I/IHGHI/Iﬁ

2. IlonydeHue ra3os

JuddepeHurpoBaHHbIN 3a4eT.

OPI'AHUYECKASA XUMMUAL.

Tema 2.1

OCHOBHBIE TTOHATHS
OpPTaHHYECKON XUMHUU U
TEOpHsi XUMHUYECKOTO
CTPOEHHS OPTaHUYECKUX
COCTUHEHUH.

Copepxanue yaeOHOTO MaTepuana

ITpenmer oprannyeckoil xumuu. Teopus cTpoeHus: opranndeckux coennHenuii A.M. byrneposa.

Knaccudukanus oprannueckux BemiectB. Kinaccudukamus peakiuii B OpraHM4eckoi XUMHUU.
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Tema 2.2
VYTI1eBOIOPOIBI U UX
MPUPOTHBIC UCTOYHUKH

Copneprkanue yueOHOTO MaTepuaa

AJIKaHEbL.

AJIKEHEL.

Ankanuensl. Kayuyku.

AJIKVHEL.

ApeHbl.

HpI/IpO,I[HLIe HCTOYHHUKHU YTIICBOAOPOIAOB.

I'eneTnyeckas B3aMMOCBSI3h MEKAY OCHOBHBIMU KJIAaCCaAMU YTJICBOJOPOIOB.

22

B ToM uucne, mpakTuuecKux 3aHATUN U 1a00paTOPHBIX padboT

1. IlonyuyeHue 3TUIEHA U U3YUYEHUE E€TO CBOWCTB.

2. CtpykTypHBIe (DOPMYITBI OPTaHUYECKHUX BEIIECTB, H30MEPHI M TOMOJIOTH.

3.Pemenue 3a1a4 Ha BBIBOA POPMYT YIIIEBOAOPOIOB.

4. CpaBHUTENbHAS XapaKTEPUCTUKA YIIIEBOIOPOIOB.

Tema 2.3
Kucnopoaconepxarue
OpraHUYECKUEe COCTUHEHUSI.

Cogepxanue yaeOHOTO MaTepuana

CnupThl: OIHOATOMHBIE.

CHI/IpTBI MHOI'OATOMHBEIC.

denosml.

AJLIETUIbI.

26
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KapOoHOBbIE KHCIOTHI, X CBOMCTBA.

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

CrnosxHble 3(hUpbI U )KUPBIL.

VTieBoabl.

I'eneTmueckas B3aMOCBS3b MECXKOY OCHOBHBIMH KJIaCCaMM KHUCJIOPOACOACPKAIIINX COCI[PIHCHHfI.

B Tom uncne, mpakTHuecKUX 3aHATUH U 1a00PaTOPHBIX paboT

1. KapOoHOBBIE KHUCITOTHI.

2. VI3oMepus CHUPTOB U alIbICTH/IOB.

3. CpaBHHTENbHAS XapaKTEPUCTHKA KPaxMaja U LEeJUTIOI03bI.

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

Tema 2.4
A3oTtcoaepikamue

OpTraHU4YC€CKUC COCTUHCHUS.

Cogepxanue yueOHOro MaTepuana

AMUHEL

AMHWHOKHCIIOTHI.

benxku.

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

12

B ToM yncne, mpakTuuecKkux 3aHATUHN U J1a0OPATOPHBIX paboT

1. Pemenue OKCIICPUMCHTAJIBHBIX 3a/]a4 Ha I/IIIGHTI/I(i)I/IKaHI/IIO OpTraHU4YCCKUX COGHHH@HHﬁ.

2. Jlenaryparus Oenka. L[BeTHBIE peakinu OEIKOB.

Tema 2.5
[Tonumepsr.

Conepxanue yaeOHOro MaTepraia

ITomumepst. ITnactmaccel. BonokHa.
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B ToM umcIie, TpaKTUYECKUX 3aHATHI U TAOOPAaTOPHBIX pabOT

2
1. Pacnio3HaBaHue MJIACTMACC U BOJIOKOH.
Tema 2.6 Conepxanue yaeOHOTO MaTepuaa 2
HyxnenHoBbIE KUCTOTBL.
HyxnennoBbie kucinoTsl. HykiienHOBBIE KUCTOTHI.
Tema 2.7. buonorndecku Copneprkanue ydeOHOro Marepuaia
AKTHUBHBIE COCIMHEHUS. 10
DepMEHTHI.
Burtamunsl.
I'opMoHBI.
B Tom uuncne, nmpakTHUeCKHUX 3aHATUHN B 1a00PATOPHBIX paboT
1. OGHapy>keHre BUTaAMHHOB. 4
2. 'eneTnyeckasi B3aMMOCBSI3b M@Ky OCHOBHBIMH KJIACCAMHU OPTaHUYECKUX COSIUHEHUH.
O6o0maroiiee MOBTOPEHUE. 2
KonrposnsHas paboTa. 2
JuddepeHuripoBaHHbIN 3a4eT. 2
Bcero: 156
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7.NIEPEYEHb PEKOMEHYEMBbIX YYEBHBIX U3JIAHUIA, UHTEPHET-PECYPCOB

JIMTEPATYPA

Jlna cmyoenmoes
Iabpuensu O. C., OctpoymoB U. I'. Xumus mist npodeccuii 1 cnenuanTbHOCTeH TEXHUIECKOTO

npoduist: y4eOHUK AJIS CTY. YUpEXISHHH cpel. mpod. odpazoBanus. — M., 2019.

labpuensu O. C., OctpoymoB U. I'., CrnaakoB C. A., [Jopodeea H.M. Ilpaktukym: yue0.
[Tocobue mst cTya. yupexaeHuit cpen. npod. odpazosanus. — M., 2017.

I'abpuensu O. C., OctpoymoB U. I'., Cnankor C. A. Xumus: mocodbue s moaroroBku k EI'D:
yae0. mocobue Juisl CTY. YUpeKIeHui cpea. nmpod. oopazoBanus. — M., 2017.

INabpuensu O. C., JIpicoBa I'. I'. Xumus. TecTsl, 3a1a4i ¥ yOpaKHEHHS: y4e0. MocoOue A CTY/I.
yapexaeHui cpen. mpod. oopazoBanus. — M., 2017.

Epoxun FO. M., KopaneBa M. b. Xumus mis npodeccuii U cnenuaabHOCTEH TEXHUYECKOTO H
€CTECTBEHHO-HAYYHOTO TpOQuIIeii: yueOHUK A CTYA. YUpexKIeHHH cpea. mpod. oOpazoBaHHUS.
— M., 2017.

Epoxunr 0. M. Xumus: 3amaun U ynpaxHeHus: y4e0. mocoOue Uisl CTyA. YYPEeKISHUH Cpe.
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