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1 TIOACHUTEJBHAA 3AIIMCKA

[Iporpamma 00mmeoOpa3oBaTeIbHON y4eOHOH IOUCHUIUIMHBI «XUMHS» MNpeIHAa3HAYCHA IS
U3y4eHHsT XHMHUU B TpodeccHOHANBHBIX oOpasoBaTenbHbIX opranmsanusx CIIO, peanusyrommx
00pa30BaTeNbHYI0 TPOTPAMMy CpeTHETo OoOImero oO0pa3oBaHMS B TpeleraX OCBOSHHS OCHOBHOMN
npodeccruoHanabHON o0Opa3oBareiabHOi mporpamMMel CITO (OITOIT CITO) Ha 6a3e OCHOBHOIO OOIIEro
00pa3oBaHMs NPH MOATOTOBKE CIIELUATUCTOB CPETHETO 3BEHA.

[Iporpamma pa3paborana Ha ocHoBe TpeboBammii PI'OC cpemgHero obmero o6pa3oBaHwMs,
MIPEIBSIBISIEMBIX K CTPYKTYPE, COIACPKAHHUIO U PE3ysIbTaTaM OCBOCHHUS y4eOHOUW AUCIUTUIHHBI « XUMHUS,
B coorBercTBUM ¢ KoHnenuueil mnpenofaBaHusi o0meoOpa3oBaTeNbHBIX JAUCHUIUIMH C  yYETOM
npoQecCHOHANBFHONH  HANpaBICHHOCTH MPOrpaMM  CpelHEero NpodeccHoHambHOro  00pa3oBaHM,
peanm3yeMbIx Ha 0a3e OCHOBHOTO o0miero oOpazoBanus, (pacmopspkeHre MuHnpocsemnieHuss PO ot
30.04.2021 Ne P-98, ¢ yuerom TpeOGoBaHWI ¢enepalbHBIX T'OCYJapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJApPTOB MO MOJY4aeMOH CHENHATBHOCTH CPEAHEr0 MPOogeCcCHOHANBHOTO 00pa30BaHus, MPUMEPHOI
mporpamMmbl  001Ie00pa3oBaTeibHON yaeOHoH muctmmuinabl «Xumusy» ([abpuensa O.C., npodeccop
kadeapsl eCTECTBEHHO-IKOJIOTHUECKOTo 00pa3oBanus [leqarornueckoil akajgeMu TOCIEAUIIIOMHOTO
oOpa3oBaHMs, KaHAMJAT TEJArOTHYECKUX HayK, Mpodeccop, 3aciykeHHbld yumrtens PD; W.T.
OCTpOyMOB, TUPEKTOP DHIEIbCCKOro TexHojornueckoro uHcturyra (dunmuan ®I'bOY «Caparockuit
TOCy/IapCTBeHHBIN TexHuueckuil yHuBepcuteT wM. FO. A. l'arapunay), HOKTOp XHMHYECKHX HayK,
npodeccop) s npodecCHOHATBHBIX 00pa3oBaTeNbHBIX Opranm3anui  (pexkomeHgoBano OIAY
«DPUPO», mpotokos Ne3 ot 21.06.2015 r., peructpanumoHHblii HoMep peueH3un — 385 ot 23.07.2015 1.) ¢
y4eTOM MPUMEPHOH OCHOBHOM 00pa30BaTEe/IbHOM MPOrpaMMbl CpeIHEro oO0IIero oOpa3oBaHMS,
0I0OpEHHON pereHueM (GeIepaTbHOTO YU4eOHO-METOINYECKOT0 00 IUHEHHS 110 00IIIeMy 00pa30BaHUIO
(nportokon ot 28 mrons 2016 1. Ne 2/16-3) u yrouHeHuil, 010OpPEHHBIX HAYYHO-METOAMYECKUM COBETOM
Ientpa npodeccruonansHoro oopaszoBanus u cucreM kpanupukanuii LAY «DPUPO», nmporokosr Ne3 ot
25 mas 2017 r.

Coneprkanue paboueii mporpaMMbl « XHMHUS» HAITPABIICHO HA JOCTIDKCHUE CICAYIONINX TIeIIeH:

1) ¢opmupoBaHHE y CTYIEHTOB YMEHHUS OIICHWBATh 3HAYMMOCTh XUMHYECKOTO 3HAHHS IS
Ka)KI0T0O YeJIOBEKa,

2) QopmupoBaHHE y CTYACHTOB IIEIOCTHOTO MPEACTABICHHUS O MUPE U PO XUMHUH B CO3JIaHUHN
COBPEMEHHOW eCTECTBEHHOHAYYHOH KapTHHBI MHpPa; YMEHHUS OOBSICHATH OOBEKTHI U IPOIECCHI
OKpY’Karole NeUCTBUTEILHOCTU: TPUPOJHON, COLUUAIBHOM, KYJIbTYpPHOW, TEXHUYECKOU CpEbI,
UCTIOJIB3Ys ISl STOTO XUMHUYECKUE 3HAHVIS,

3) pasBuTHE y CTyJICHTOB YMEHHH pa3nuuaTh (DakThl W OICHKH, CPaBHUBATh OIICHOYHBIC
BBIBOJBI, BHUJETh UX CBA3b C KPUTEPUSMHU OIEHOK WU CBSA3b KPUTEPHUEB C OIPENEJICHHON CHCTEMON
IIEHHOCTEH, (hOpMyITUPOBaTh U 00OCHOBEIBATh COOCTBEHHYIO MO3UIIHIO;

4) nmnpuoOpeTeHUe CTYIACHTaMH ONbITa Pa3HOOOpa3HOW JEATEIBHOCTH, MO3HAHUS U
CaMOTIO3HAHU; KIIOYEBBIX HABBIKOB, WMEIOIINX YHUBEpCAJbHOE 3HAUEHHWE I Pa3TUYHBIX BHUIOB
JICATEIILHOCT (HABBIKOB PEUICHHS NPOOJEM, MPHUHATHS PEIICHWH, T[OUCKa, aHaiu3a U oO0paboTKH
uHpOpMAIUK, KOMMYHHKATHBHBIX HAaBHIKOB, HAaBBIKOB W3MEPCHHU, COTPYIHHYECTBA, OE30IacCHOTO
oOpareHus ¢ BEIeCTBaMH B IIOBCETHCBHON KU3HN).

B mporpammy BKIIIOWEHO coJep)KaHHe, HalpaBlieHHOEe Ha (OpPMHUpOBAaHWE Y CTYyJEHTOB
KOMIICTCHIIMH, HEOOXOAUMEIX s KauecTBeHHOTO ocBoeHuss OITOIICIIO na 0a3e OCHOBHOTO OOIIEro
oOpazoBaHmsi ¢ TONyYeHHWEM CpemHero  oOmero  oOpa3oBaHHsS  IPOrPaMMBl  IOATOTOBKH
KBaJTM(DHUIIUPOBAHHBIX PabOYMX, CITYKAIIUX, MPOrPaMMBI TMOJTOTOBKHCICIMAINCTOB CPEIHEr0 3BEHa
(TIIICC3).

B paboueii mporpamme y4eOHOW IUCHUIUIMHBI «XUMHS» YTOYHEHO COJCpIKaHUE Y4eOHOTro
MaTepuaia, MOCIe0BaTEeIbHOCTh €T0 U3YUCHHUS, paclpezesicHie yIeOHbIX YacoB, TeMaTHKa pedeparos,
BUJIBI CAMOCTOSITEIIBHBIX PabOT ¢ YYETOM CHeNU(UKH MPOrPaMMBbI TTOJITOTOBKH CIICIIUAIUCTOB CPEIHETO
3BCHA.

[IporpaMMa MOXXET WCIIOIB30BATHCSA JIPYTHUMH TPO(GECCHOHAIBHBIMA — 00Pa30BaTEIbHBIMHU
OpraHW3aANMSIMH, PEATH3YIOMIMH 00pa30BaTeIbHYIO MPOTPaMMy CpPEIHEro oOIero oOpa3oBaHUS B
npenenax ocsoenus [IIICC3 Ha 6aze ocHoBHOTO 0011IeT0 00pasosanus (IITIKPC,IITICC3).

B mporpammy BKIIOYEHO CoONEp)KaHUE, HAMpaBIICHHOC Ha (OPMHPOBAaHHUE Yy CTYIICHTOB
KOMITETEHIIMH, HeoOXomuMbIX Mg kadecTBeHHOro ocBoenus OITOIT CITO Ha 0a3e OCHOBHOI'O OOIIEro



o0Opa3oBaHHs C TIOJYYEHHEM CpeJHEero oOmiero oOpa3oBaHUs U OCBOCHHUS IMPOTPAaMMbI TOATOTOBKH
crieranucToB cpeadero 3Bena (IIICC3)

1.1 O0mas xapakTepuCTHKA y4eOHOH THCIUTINHBI

XUMHUSI — 3TO HayKa O BENIECTBaX, HX COCTaBe M CTPOCHHH, CBOWCTBAaX W IMPEBPAIICHUSAX,
3HaYEHUH XUMHYECKUX BEIIECTB, MAaTEPHAIIOB U MPOIECCOB B MPAKTHYECKON AEATEITFHOCTH YeJI0BEKa.

Coneprxkanue 0011e00pa30BaTeIbHON yUeOHON MTUCIIUIUTHMHEI «XUMUS» HAPaBICHO HAa YCBOCHUC
CTyJE€HTaMH OCHOBHBIX IOHSTHI, 3aKOHOB WM TEOpPHH XUMHH, OBJAJCHHE YMEHHAMH HaONI0IaTh
XUMHYECKHE SIBIICHUS, TIPOBOJUTh XMMHYECKUI JKCIEPUMEHT, TPOU3BOJUTH PACUETHl HAa OCHOBE
XUMHUYECKUX (POPMYIT BEIIECTB U YPABHCHUI XUMHUSCKUX PEAKITUHM.

B mpomecce wu3ydeHHs XUMHHM Y CTYJICHTOB pa3BUBAIOTCS II03HABATCIILHBIC HMHTEPECH U
UHTEIUICKTYaIbHBIE CTIOCOOHOCTH, TOTPEOHOCTH B CAMOCTOSITEIIFHOM MTPHOOPETEHHS 3HAHUN TI0 XUMUH B
COOTBETCTBHH C BO3HUKAIOIUMH JKH3HCHHBIMH MPOOJIEMaMHU, BOCIIUTBHIBACTCS OCPEKHOE OTHOIICHUS K
mpHUpoJie, TOHUMAaHWE 3J0pPOBOrO 00pa3a JKWU3HW, HEOOXOAUMOCTH TMPEAYNPEKICHUS SBICHUM,
HAHOCAIINX BpeIl 3I0POBBIO M OKpYXarolmiei cpene. OHM 0CBaWBaIOT MPHEMBI IPAMOTHOTO, 0€30TacHOTO
WCTIOJIB30BaHMSI XUMHUYECKHAX BEIIECTB U MAaTEPUAIOB, MPHUMEHSIEMBIX B OBITY, CEIbCKOM XO3SIMCTBE U Ha
MPOU3BOICTBE.

[Ipu CTPYKTYypHpOBaHUH COACPKAHUA OO0IIC00pa30BaTeIbHON yUYeOHOW MMCIMILIAHBL IS
npoQeCcCHOHANBHBIX 00pa30BATENBHBIX OpPraHW3alnd, pPeaTH3YIOINX 00pa30BaTENBHYI0 MPOrPaMMy
cpeanero odbmero oOpaszoBanusi B mpenenax ocBoeHust OITOIT CIIO na 0aze OCHOBHOrO OOIIETO
o0pa3oBaHMs, YYHTHIBAIACh OOBEKTHBHAS PEabHOCTh — HEOOINBIION O00BEM YacoB, OTITYIICHHBIX Ha
M3yYeHHE XUMUH U CTPEMJICHIE MaKCHMaIbHO COOTBETCTBOBATH HESIM Pa3BUBAIONIETO O0YUECHMS.

Peanuzamust neIyKTUBHOTO TONMXOAa K HW3YYCHUIO XHMHU CHOCOOCTBYET Pa3BUTHUIO TaKUX
JIOTUYECKUX OTICpAIlii MBIIUICHUS, KaK aHaJIW3 U CHHTE3, 0000IIEHUE W KOHKPETH3AIMs, CPaBHCHUE U
aHaJIOTHA, CHCTEeMaTH3alus U Kiaccupukanms u ap.

Nzyuenne xumum B TpOo(eCCHOHANBHBIX OOpa30BaTENbHBIX OpPraHM3AMAX, PEATUIYIOIINX
0o0pa3oBaTenbHyI0 MPOrpaMMy CpefHero oOmero obpasoBanus B mpezaenax ocBoenus OITOIICIIO na
0a3e OCHOBHOro oOmEero oOpa3oBaHUs, WMEET CBOM OCOOEHHOCTH B 3aBUCHMOCTH OT HpoQuis
mpo(h)eCCHOHATIBHOIO 00pa3oBaHMsl. ITO BBIPAXKAETCA B COACP)KAHUH OOYUEHHUS, KOJIMUYECTBE YacoB,
BBIJICTISICMBIX Ha U3yUYCHHE OTACIBEHBIX TEM MPOrpaMMBbl, TIIyOWHE WX OCBOCHHS 00yYarolMMHUCS, 00beMe
U XapakTepe MPaKTUIECKUX 3aHSATHI, BUAaX BHEAYTUTOPHON CAMOCTOSTEIILHON pabOThI CTYICHTOB.

IIpu ocBoennn mpodeccuit CIIO m cnermmanprOocTedt CIIO ecTeCTBEHHOHAYIHOTO TMPOQIIISI
npodeccruonansHOr0 00pa3oBaHUs XUMHUSA HW3ydaercs Ha 0azoBoM ypoBHe DPI'OC cpembero oOriero
o0Opa3oBaHws.

IIpu ocBoenmu mpodeccwit CIIO u cnemmanmpHOcTel CIIO  coruanbHO-3KOHOMUYECKOTO
npoduisi, cnenuansHocTel CIIO rymaHuTapHOTO MPOQUIIS pacCMaTPUBACTCS XUMHUYECKUA KOMITOHEHT
€CTECTBCHHOHAYYHOTO 00pa30BaHHs B MpEIENax W3yYeHUs y4eOHOW MUCIMILTUHBI «EcTecTBO3HAHHE)»
npeaMeTHoH obiacti «EctectBenHble Haykm» OI'OC cpennero odmiero oopa3oBaHus.

Crnenudurka M3y4eHUs] XUMHU TIPU OBJIAJCHUHN CHEIMATBHOCTAMH TEXHOJIOTHYECKOTO MPOGUIIS
OTpakeHa B KaxJoi TeMe pazzuena «CopaepkaHue ydeOHON AUCIMILIMHED B pyOpuke «I[IpodunpHbie n
npo()eCCUOHATIBHO 3HAYMMEBIC DJJIEMCHTHI  COACPKAHUS». OTOT KOMIIOHEHT pealn3yeTcs TpU
WUHJIUBUIYaTbHON CaMOCTOSATENbHON paboTe oOydwaromuxcsi (HamucaHuu pedepaTtoB,  MOATOTOBKE
COOOIIeHNHl, 3alIuTe IPOEKTOB), B Mpolecce yIeOHO! AesITeNTFHOCTH MO PYKOBOACTBOM MPENoJaBaTes
(BBITTOJIHEHUN XUMHUYECKOTO KCIIEPUMEHTA — JIA0OPATOPHBIX OIMBITOB M MPAaKTUYECKUX padoOT, pEHICHUN
MIPAaKTHUKO-OPUEHTHPOBAHHBIX PACYETHBIX 337ad U T. II.).

B conmepxanum y4eOHON MUCIUIUIMHBI JJI €CTECTBEHHOHAYYHOTO MPOQIIIA TPohecCHOHAIBHO
3HAYUMBIA KOMIIOHEHT HE BBIJICJICH, TaK KaK BCE €ro COJCpKaHHE SBISACTCS TMPOQPUILHO-
OPUEHTHPOBAHHBIM M HOCUT TPOPECCHOHAIBEHO 3HAUUMBIN XapakTep.

B mpouecce wu3ydeHuss XMMHM TEOPETHUYECKHE CBEACHHUS JOIOJHSIOTCA JIEMOHCTPAIUSIMHU,
na0OpaTOPHBIMHU  OIBITAMA ¥ TPAKTHYECKUMHU  3aHATHIMHU. 3HAYUTEILHOE MECTO OTBOJUTCS
XUMHYECKOMY JKCIICPUMEHTY. On OTKPBIBACT BO3MOXKHOCTb hopmupoBath y
00yJaloNIMXCACICIUALHBIE MPEIMETHbIE YMEHHS: padoTaTh C BENICCTBAMH, BBITIONHATH MPOCTHIC
XUMUYECKHE ONBITH, YYUTHh 0E30MACHOMY W DKOJOTMYECKHA TPAMOTHOMY OOpPAICHHIO C BENICCTBAMH,
MaTepUaTaMHy U MPOIecCaMy B OBITY M HA TIPOU3BOJICTBE.

B npomecce wusyueHus xumuu BakKHO (OpPMHPOBATH HH(DOPMAIMOHHYI) KOMIIETEHTHOCTb
oOyuaronmmxcs. [MosTOMy TIpM  OpraHW3alli  CaMOCTOSITEIBHOW  pa0oOThl  HEOOXOJUMO
aKIICHTUPOBATHhBHUMAHHEO0yJaIOIUX CIHATIOUCKEUH(OPMAITUMBCPECTBAXMACCMETHA, WuTephere,



yaeOHOM u clielaibHON JuTepaType c COOTBETCTBYIOIIUM o opmIIeHHEM u
MIPEJICTaBICHUEMPE3YIbTATOB.

Nzyuenue o01mieo0pa3oBaTeibHON YUCOHOU NUCIUIUIMHBI « XUMUS» 3aBEPIIACTCS MOABEICHUCM
UTOTOB B (pOpPME 3K3aMEHA B paMKaxX MPOMEKYTOUYHOW aTTECTAIMU CTYACHTOB B IPOI[ECCE OCBOCHUS
OIIOII CIIO ¢ momyueruem cpenrero oomero oopazosanus (IITIKPC,IITICC3).

1.2 Mecto y4eOHO AUCHMUIIIMHBI B y4e0HOM IVIaHe

VYdeOHass TUCIMIUIMHA «XHUMUS» SIBISICTCS YICOHBIM MPEIMETOM TI0 BBIOOPY U3 00s3aTeNbHON
npeaMmeTHoN obmactu «EctectBennsie Haykm» @I'OC cpemuero obmiero o6pa3oBaHus,

B mpodeccroHambHBIX 00pa30BaTENBHBIX OpraHM3AlMAX, pPeaTn3yIoNUX 00pa30BaTEIbHYIO
nporpaMMy cpensero obmiero oOpasoanusi B mpenenax ocBoeHus OITOIICIIOna 6a3e OcHOBHOTO
obmero oOpa3oBaHus, Yy4eOHasS AWCIUIUINHA «XUMHS» H3ydaeTcs B 00meo0pa3oBaTeILHOM ITHKIIC
yaebHOoro OITIOIT CIIO Ha 6a3e OCHOBHOTO OOIIEro OOpa3oBaHUS C TOIYYCHHEM CPEAHErO OOIIero
obpaszosanus (ITTIKPC,IITICC3).

B y4IeOHBIX IUIaHax TITICC3 MECTO yaeOHOM JTUCIIATLINHEI
«XuMHS» - B COCTaBe 0OIICO0Pa30BaTENbHBIX YYEOHBIX TUCHMIUIMH IO BBIOOPY, (QOPMHUPYEMBIX H3
o0s3arenbHBIX MpenaMeTHbIX obnacter ®I'OC cpemgnero obmiero obpaszoBanus, mns npodeccuii CI1IO
unu crerransHoctedt CITO cooTBeTcTBYOIIEr0 Npoduiis mpodheCCHOHAIBHOTO 00pa30BaHusl.

1.3 Pe3ynbTaThl 0CBOCHMA YUeOHOM AU CIMIIIMHBI
OcBoeHne copepkaHusi Y4eOHOH AMCUUIUIMHBI «XUMUs», OOECIEeYHBAET IOCTHKEHHE
CTyJICHTaMH CIIEIYIOIINX PE3YJIbTaTOB:

JIMYHOCTHBIX:
JIP 1 OcosHaromui ce0s TPaKTaHMHOM U 3aITUTHIKOM BEJIHKON CTPAHBI
JIP 2 [IposBsttonuii aKTUBHYIO TPAKIAHCKYIO MO3ULUIO, NEMOHCTPUPYIOUIUN MPUBEPKECHHOCTH

NPUHOHUIIAM YECTHOCTH, MOPSAOYHOCTH, OTKPBITOCTH, 3KOHOMHUYECKH aKTHUBHBIA U
YYacTBYIOIIMKA B CTYICHUYECKOM H TEPPUTOPHAIHLHOM CaMOYIPABICHWH, B TOM YHCIIE Ha
YCIOBUSAX OOPOBOJBUECTBA, NPOAYKTUBHO B3aMMOJCHCTBYIOIIUM H YYacTBYIOIIMH B
JeSITeTbHOCTH OOLIECTBEHHBIX OpraHu3aluuit

JIP 3 CoOmroaromuii HOPMBI TPABOIMOPSIKA, CICAYIONIHA HaeaJaM Ipa)JIaHCKOTO OOIIECTBa,
obecrieueHus1 0€30MACHOCTH, TIPaB U cBOOOA Tpaxman Poccun. JIOSIBHBIA K yCTAaHOBKAM H
MPOSIBJIICHUSIM TIPEACTaBUTENICH CYOKYIbTYp, OTIAMYAIOIINN UX OT TPYI C JCCTPYKTHBHBIM H
JICBUAHTHBIM  TOBEICHUEM. JIEMOHCTPUPYIONIUN HENPUITHE W  MPEayHpexaaroniui
COLIMAJIHFHO OTIACHOE TIOBEJIEHUE OKPYKAFOIINX

JIP 4 [IposBnsronMii 1 AEMOHCTPUPYIOIIMHA YBaXKEHUE K JIIOAAM TpPyAa, OCO3HAIOIIMHA IEHHOCTh
cobctBeHHOro Tpyna. Crpemsiuiicss K (OpPMHUPOBAHMIO B CETEBOW cpele JUYHOCTHO H
po(heCCHOHAIBHOI0 KOHCTPYKTUBHOTO «ITU(PPOBOTO CiIeIa»

JIP 5 JIeMOHCTpUpPYIOLMI MPHUBEPKEHHOCTh K POAHON KyNbType, HMCTOPUYECKONW NaMsiITH Ha
ocHoBe 00BM K PonuHe, pogHOMy HapoXy, Majlod poOAWMHE, NPUHITHIO TPaAWLHOHHBIX
LIEHHOCTE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuun

JIP 6 [IposBisitoninidA yBa)keHHE K JIIOASAM CTapIIero IMOKOJEHHUS W TOTOBHOCTh K YYacTHIO B
COLIMAJIbHOM MOAJEPIKKE U BOJIOHTEPCKUX ABMIKEHUSIX

JIP 7 Oco3Hamul MPUOPUTETHYIO IIEHHOCTh JTUYHOCTH YEJIOBEKA; YBAXKAIONTUH COOCTBCHHYIO M
Yy)KYI0 YHHKaJILHOCTh B Pa3JIMYHBIX CUTYAIUAX, BO BCeX (OpMax U BUIIAX JCATEIHLHOCTH.

JIP 8 [IposBnsromii W JEMOHCTPHUPYIOIIMH yBaXEHHE K MPEACTaBUTEIAM  Pa3IHYHBIX

STHOKYJIBTYPHBIX, COIMAIbHBIX, KOH()ECCUOHANBHBIX M WHBIX rpymnn. ConpuUYacTHBIA K
COXpaHEHHUIO, NPEYMHOXCHHIO ¥ TPAHCIAIUU KYJIBTYPHBIX TPAgUIMil ¥ IIEHHOCTEH
MHOT'OHAIIMOHATBHOI'O POCCUMCKOTO rOCy1apcTBa

JP9 CoOnronaromuii ¥ mponaraHIUPYIOIIUN MpaBHia 310pPOBOTO M 0€30MacHOr0 o0pasa >KU3HH,
CHOpTa; NPEAyNPESKIAOIINN JTHOO MPEOI0JICBAIOIINA 3aBUCUMOCTH OT ajJKOrojsi, Ttabaka,
TICUXOAKTUBHBIX BEIIECTB, a3apTHRIX UTrp © T.J. COXpaHSIOMUNA IICUXOJOTHICCKYIO
YCTOMUYMBOCTH B CUTYaTUBHO CJIOKHBIX WM CTPEMUTEIBHO MEHSIOIIMUXCS CUTYaIHSIX

JIP 10 3a00TSIMUICS O 3alIUTe OKPYKAMOIIEH Cpebl, COOCTBEHHOW U 4yOH 0E30MacHOCTH, B TOM
gucie nudpoBoit

JIP 11 [MposiBnstonuii  yBaykKEHHE K  OCTETUYECKHM  IIEHHOCTSAM, OOJaNaronIuii  OCHOBaAMHU



ACTETUYECKON KyIbTYpPbl
JIP 12 [Tpunumaromuii ceMelHble 1EHHOCTH, TOTOBBIM K CO3JJaHUI0 CEMbH M BOCIUTAHHUIO JETEH;
JEMOHCTPUPYIOIIMM  HEMpUSTAE HACWIMS B  CEMbE, yXoJa OT  POAUTEIbCKOU
OTBETCTBEHHOCTH, OTKa3a OT OTHOIIIEHUH CO CBOUMU JICTHbMU M UX (DHHAHCOBOTO COJICPKAHUSI
JIP- AJIEKBaTHO OLICHHUBAIOIIMHA CBOU CIIOCOOHOCTH M BO3MO>KHOCTH, OTBETCTBEHHO OTHOCSIIIAMCS
COII-3  k mpoueccy 0Oy4eHHs U €r0 pe3yabTaTaM

MeranpeaMeTHBIX:

1) yMeHHe caMOCTOSITEIBHO ONPEACISTh IENU ETETbHOCTH M COCTABIIATH TUIAHBI IS TEILHOCTH;
CaMOCTOSITEIILHO OCYIIECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH ACITEIHLHOCTh; UCIOIB30BaTh BCE
BO3MOXKHBIC PECYPCHI ISl TOCTHXKCHUSI TOCTABICHHBIX IIEJICH W peaau3aliyl IUIaHOB JCSITEeIHHOCTH,
BBIOUPATH YCIICIIHbIC CTPATETHH B PA3INYHBIX CUTYAIHSX;

2) yMeHHe TpPOJAYKTHBHO OOINAThCS U B3aUMOJICHCTBOBATH B TMPOIECCE COBMECTHOM
JICATCIILHOCTH, YYUTHIBATh IIO3WUIUM JAPYTUX YYACTHUKOB JIEATEIBHOCTH, S((EKTHBHO pa3peniath
KOHQ)JIMKTHI;

3) BiameHWe HaBBHIKAMH II03HABATEIIHOH, Yy4YeOHO-HMCCIEAOBATEILCKOH W IPOCKTHOU
JICATSIILHOCTH, HABBIKAMH Pa3peIICHUs] MPOOJIEM; CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIEHOMY
MOMCKY METOJIOB PEUICHUSI MPAKTUISCKUX 3a/1a4, TPUMCHEHUIO Pa3JIUYHBIX METOAO0B MTO3HAHUS;

4) TOTOBHOCTP M CIHOCOOHOCTH K CaMOCTOSTEIbHOW HMH(OPMAIMOHHO-II03HABATEIIBHOM
JICATSIILHOCTH, BJIAJICHIE HABBIKAMH MOJTYICHUST HEOOXO0AMMOM HH(DOPMAIIUU U3 CIIOBapel pa3HBIX THUIIOB,
YMCHHE OPHCHTUPOBATHCS B PA3IMYHBIX WMCTOYHUKAX WHGOpPMAIMH, KPUTUYECKH OIICHUBATh U
UHTEPIPETUPOBATh HHPOPMAIHIO, TIOTYIaEMYIO U3 Pa3IMYHBIX HCTOYHUKOB;

5) yMeHHE WUCIONL30BaTh CpeACTBAa HH(POPMAIMOHHBIX W KOMMYHUKAITMOHHBIX TEXHOJOTHH
(manee - UKT) B penieHUMM KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OPTraHHM3AIMOHHBIX 33734 C
coOJIroIcHHEM TPeOOBaHUI JPrOHOMHMKH, TEXHHUKH O€30MAaCHOCTH, THMTHEHBI, PeCypcocOepekeHus,
MPaBOBBIX U THUECKUX HOPM, HOpM HH(DOPMAIIMOHHOW 0€3011aCHOCTH;

6) yMEHHUE OIpee/sITh Ha3HAYCHNUE U (DYHKIIUU PA3JINYHBIX COIUATBHBIX HHCTUTYTOB;

7) yMeHHE CaMOCTOSITEIFHO OICHMBATh M IMPHUHUMATH PEIICHUS, OMPECIISIONUE CTPATETHIO
TIOBEJICHUS, C YUETOM TPAKIAHCKUX W HPABCTBEHHBIX IICHHOCTEI;

8) BnajicHUE S3BIKOBBIMU CPEJICTBAMHU - YMEHHUE SICHO, JJOTUYHO M TOYHO M3JIAraTh CBOIO TOUYKY
3pEHUs, HCIIOJIE30BAaTh aJICKBATHHIC S3BIKOBBIC CPEJICTBA;

9) BlajzicHUEe HaBBIKAMH MMO3HABATEILHON pe(IeKCHU KaK OCO3HAHMS COBEPIIAEMBIX JIEHCTBUI 1
MBICITHTENLHBIX TPOIECCOB, X PE3yJIbTATOB M OCHOBAaHHM, TPAHUI] CBOETO 3HAHMS W HE3HAHUS, HOBBIX
MO3HABATEIHHBIX 33/1a4 U CPEJICTB UX JOCTHIKCHUSI.

IIpeameTHbBIX:

1) chopMHUpPOBaHHOCTH TMPEICTABICHUH O MECTE XMMHUU B COBPEMEHHOW HAy4YyHOW KapTHHE
MUpa; TOHUMAaHUE POJH XUMHUH B (DOPMUPOBAHUH KPYro30pa U GYHKIIMOHAITEHON TPAMOTHOCTH YEIOBEKa
JUTS pEIICHUS TIPAKTUICCKUX 3a]1a4;

2) BIAJCHHE OCHOBOIOJATAIONIUMH XUMHUYCCKUMH TOHSATHSIMH, TEOPUSAMH, 3aKOHAMH W
3aKOHOMEPHOCTAMHU; YBEPEHHOE MOJIb30BAHUE XUMUYECKOU TEPMUHOJIOTUEN U CUMBOJIUKOM;

3) BnajeHWe OCHOBHBIMH METOJIAMH HAy4HOTO IIO3HAHWS, MCIOIB3yEeMBIMH B XHMUHU:
HAOJIOJICHNE, OIMCaHWe, M3MEPCHUE, HKCICPUMEHT; YMEHHE 00palaThiBaTh, OOBSCHATH PE3yJbTaThI
MIPOBEJICHHBIX OMBITOB U JIeJaTh BHIBOJIBI; TOTOBHOCTh M CIIOCOOHOCTh MTPUMEHSATH METOIbI TO3HAHMS TIPU
pEIIeHNH TPAKTUIECKHX 3a7ad;

4) chopMHPOBAaHHOCTh YMEHUS JIaBaTh KOJMYCCTBEHHBIC OIICHKH W IMPOBOAMTH PaCYETHI IO
XUMHUYECKUM (OpMYJIaM U YPaBHEHUSIM;

5) BiajcHUE NPaBUIAMHU TEXHUKU 0E30MACHOCTH MTPH UCTIONH30BAHUU XUMHUYECKHX BEIICCTB;

6) chopMHPOBAHHOCTH COOCTBEHHOW ITO3HMIIMU IO OTHOIICHHWIO K XHMHUYECKON HH(PpOpMAIIHNH,
MOJTy4aeMON U3 Pa3HBIX UCTOYHHUKOB;

7) 11 oOydarouumxcs ¢ OrpaHUYEHHBIMA BO3MOXKHOCTSIMH 37I0POBBSI OBJIaJIeHHE OCHOBHBIMH
JIOCTYITHBIMH METO/IaM{ HAYYHOTO MTO3HAHUS;

8) s crnenblx U CIa0OBUAAIIMX OOYYAIOIIMXCS OBJIAJICHHE MPABUIAMH 3aITUCH XUMUYECKHX
(hopMyII C UCTIONBE30BaHNEM PENbe(PHO-TOUCUHON CUCTeMbl 0003HaYeHul JI. bpaits.



B pesynprate wu3ydeHuss ydeOHOro mpenmera «XUMHsS» Ha YpOBHE CpeIHEro oOIero
00pazoBaHUs:

BeinmyckHnk Ha 0a30BOM ypPOBHE HAYYHUTCS:

- packpblBaTh Ha IpUMEpPax pojb XUMHUM B (POPMHUPOBAHUM COBPEMEHHOW HAy4YHOM KapTUHBI
MUpa U B IPAKTHYECKOHN JIESTETHHOCTH YEIOBEKa;

- JI€MOHCTPHUPOBaTh Ha IPUMEPAX B3aUMOCBS3b MEXIY XUMHEH M IPYTUMH €CTECTBEHHBIMU
HayKaMu;

- pacKpbIBaTh HA MIpUMeEpax MOJOKEHHS TEOPUU XUMUYecKoro ctpoeHns A.M. bytneposa;

- moHUMath usndeckuit cmbica Ileprnoanyeckoro 3akoHa /.. MenzaeneeBa u Ha ero OCHOBE
OOBSICHATh 3aBUCHMOCTb CBOICTB XMMUYECKUX 3JIEMEHTOB M OOpa30BaHHbIX MMM BEIIECTB OT
3IEKTPOHHOTO CTPOEHHUS aTOMOB;

- 00BSCHSTH MPUYMHBI MHOTOOOpAa3Msl BELIECTB HA OCHOBE OOIIMX MpeACTaBICHUN 00 UX cOCTaBe
U CTPOCHHUUY;

- IPUMEHATh IpaBWia CUCTEMATHYECKOM MEXIYHApOAHOM HOMEHKIATYpbl KaK CpeAcTBa
pa3nuYeHus 1 UACHTHU(UKALINK BEIIECTB 110 UX COCTaBY M CTPOCHHUIO;

- COCTaBJIATh MOJICKYJISIPHBIC U CTPYKTYpHBIE (DOPMYJIBI OPraHUUECKHUX BEIECTB KaK HOCUTENEH
MH(OPMAILMM O CTPOCHHH BEIIECTBA, €0 CBOMCTBAX W TNPHHAUIC)KHOCTH K OIPENESIICHHOMY KJaccy
COCIMHCHHM;

- XapaKTepU30BaTh OpraHMYECKUE BEIIECTBA 10 COCTaBY, CTPOEHMIO U CBOMCTBAM, yCTaHABINBATh
HNPUYUHHO-CJICICTBEHHBIE CBSI3H MEX]ly JaHHBIMHU XapaKTEpUCTUKAaMH BEIIECTBa;

- TPUBOOUTH TIPUMEPHl XUMHYECKHX pPEaKLUWH, PpacKpHIBAIOIIUX XapaKTepHbIE CBOWMCTBA
TUNHWYHBIX NPEACTAaBUTENCH KIacCOB OPraHNYECKUX BEIIECTB C LENbI0 UX UACHTU(UKALMH U O0BICHEHNUS
00J1acTH IPUMECHCHHS;

- IIPOTHO3UPOBATh BO3MOKHOCTh IIPOTEKAHUSI XMMHYECKUX PEaKIMii Ha OCHOBE 3HAHUH O THUIAX
XHUMHYECKOH CBS3M B MOJIEKYJIaX PEareHTOB U UX PEaKLIMOHHON CIIOCOOHOCTH;

- WUCHOJB30BaThb 3HAHUS O COCTaBE€, CTPOCHMUM U XUMHUYECKHX CBOMCTBax BELIECTB JUIA
0e30macHOro NPUMEHEHUs B IPAKTUYECKOM JESTeIbHOCTH;

- MPHUBOAMTH HPUMEPHI IMPAKTUYECKOTO HCIOJIB30BAaHHUS TNPOAYKTOB MepepaboTKu HepTH u
NPUPOJHOTO Ta3a, BBICOKOMOJIEKYJSIPHBIX COCOUHEHUH (MOJMMATHICHA, CHHTETHYECKOTO KaydykKa,
aIeTaTHOTO BOJIOKHA);

- IPOBOJIUTH ONBITHI IO PACIO3HABAHUIO OPraHWYECKUX BEIIECTB: TIJIMLEPUHA, YKCYCHOMH
KHCJIOTHI, HETpeaeNbHBIX JKUPOB, TIIOKO3bl, Kpaxmala, OEJIKOB — B COCTaBE NHIIEBBIX NMPOAYKTOB U
KOCMETUUECKUX CPE/ICTB;

- BIAAETh IpaBWIaMH M IpUeMaMM O€30MacHOil paboThl C XUMHYECKMMHU BEIIECTBAMHU U
nabopaTopHBIM 000PYIOBAHUEM;

- yCTaHaBIHMBATh 3aBHCUMOCTb CKOPOCTH XHMHYECKOW pEaKIUH M CMEIICHHUS XUMHYECKOTO
paBHOBECHUS OT pa3IMYHBIX (PAKTOPOB C IIE€JbIO OIPEAEICHUS ONTUMAIBHBIX YCJIOBUI IpOTEKaHUS
XUMHUECKHX MPOLIECCOB;

- IPUBOJUTH MIPUMEPHI THAPOJIU3a COJICH B TOBCEAHEBHOMN JKM3HU YEIIOBEKA;

- NPUBOAMTH IPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLUUH B  HPUPOJE,
IPOU3BOJCTBEHHBIX IPOLIECCAX U XKU3HEAEATEIIBHOCTH OPraHU3MOB;

- NPUBOAMTH HPUMEPHI XUMUYECKHUX PEaKIHid, pacKpbIBAIOIIUX OOIIME XMMHUYECKHE CBOMCTBa
HPOCTHIX BELIECTB — METAJJIOB U HEMETAJLIOB;

- MIPOBOAMTH pacyeThl HAa HAXOXKICHHE MOJEKYJISIPHON (OPMYIBI YIiIeBOAOPOAA MO MPOLYKTaM
CTOpaHHA U TI0 €70 OTHOCUTEIBHON INIOTHOCTH U MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOASIIUX B €r0 COCTAaB;

- BJajeTh NpaBWIaMH 0€30MacHOT0 OOpaIleHus] € €IKUMH, TOPIOYMMHU H TOKCHYHBIMU
BEILIECTBAMH, CPEACTBAMU OBITOBOM XMMUH;

- OCYIIECTBJISAITh TOUCK XWUMHYECKOH HH(pOpMalMW MO Ha3BaHUAM, HICHTU(DUKATOPAM,
CTPYKTYpPHBIM (pOpMyJiaM BELICCTB;

- KPUTUYECKU OLICHWBAThb U HMHTEPIPETUPOBATh XMMHUUYECKYIO HMH(DOpMAIMIO, COAEpIKallylocs B
COOOLIEHUSIX CPENCTB MaccoBoi MH(poOpMaImy, pecypcax MHTepHeTa, Hay4dHO-NOMYJSIPHBIX CTaThIX C
TOYKM 3pEHHs ECTECTBEHHOHAYYHOH KOPPEKTHOCTHM B LENSAX BBIABICHUS OMIMOOYHBIX CYKACHUU W
(hopmupoBaHus cCOOCTBEHHOW TTO3UIHH;

- TpPEACTAaBIATH IYTH pPEUICHUs TIIOOANBHBIX IPOOJEM, CTOSAIMIMX Iepell YeIOBEYECTBOM:
9KOJIOTHYECKUX, SHEPIreTUUECKUX, CHIPBEBBIX, U POJIb XUMHUH B PELICHUH STHX MPOOJIEM.



BLIl’lyCKHl/IK Ha 0a30BOM YPOBHE MOJYYHUT BO3MOKHOCTb HAYYUTDHCH:

- WUTFOCTPUPOBATh HA IPUMEPaX CTAHOBJICHHUE M SBOJIIOIUI0 OPTaHUYECKON XMMHUHU KaK HAyKH Ha
Pa3TUYHBIX UCTOPHUYECKUX ITAIAX €€ PA3BUTHS,

- WCTOJB30BaTh METOABl HAYyYHOTO TIO3HAHWS TPH BBHITNIOJHEHWH TPOEKTOB U Y4eOHO-
MCCIIEIOBATEIbCKUX 33724 M0 U3YYEHHUIO CBOMCTB, CITIOCOOOB MOMYyUEHHS M PACIIO3HABAHUS OPTaHUIECKIX
BEIIIECTB;

- OOBACHATH TIPHUPOAY U CHOCOOBI 0Opa30BaHMS XUMHUYECKON CBS3HM: KOBAICHTHOH (TIOJSPHOM,
HETOJISIPHO ), MOHHON, METAJUTMYECKOM, BOJOPOIHON — C IENBI0 ONPEICICHUS XUMUICCKON aKTHUBHOCTH
BEIIIECTB;

- YCTaHaBIIMBaTh TCHETHYCCKYIO CBSA3b MEXJAYy KJIacCaMd OPTaHWYEeCKHX BEIIeCTB IS
000CHOBaHUSl TPHUHIMUITHAIGHON BO3MOXKHOCTH TIONYYEHHS OPraHUYEeCKHX COENWHEHWH 3aJaHHOTO
COCTaBa U CTPOCHUS;

- yCTaHAaBJIMBAaTh B3aUMOCBSI3U MeEXay (aKTaMu W TEOpHEH, NMPUYMHOW M CIEJICTBUEM NpHU
aHany3e TpOOJEeMHBIX CHTyalluii W OOOCHOBaHWM NPWHUMAEMBIX PEIICHHH Ha OCHOBE XHMHUYECKHX
3HAHUH.

14 Conep:xaHue yueOHOH JUCHUNTUHBI

BBEJEHUE

1) HayuHrble MeTOIbI IO3HAHMS BELIECTB U XMMHUYECKUX ABJIEHUIA.

Poxnp skcmeprMeHTa u TCOpUH B XMMHH. 3HAUYCHHWE XUMHH Ipu ocBoeHnu npodeccuit CIIO u
cneranbHocTel CIIO ecTecTBEeHHOHAYYHOTO PO IS MPo(hecCHOHATBHOTO 00pa30BaHusl.

PA3JEJ 1. OPTAHUYECKAS XUMUA
Tema 1.1 IIpeamer opranndeckoii xumun. Teopusi CTPOeHHsI OPraHNYECKUX COCANHEHU I

1) IlpeamMeT opraHnyeckoil XuMHuu.

[lonsTHe 00 OpraHMYEecKOM BEUIECTBE W OpraHWYecKol Xxumuu. KpaTkuil odepk uCTOpHH
pa3BUTHS OpraHMYECKOW XMMUHU. Buranusm u ero kpymenue. OCOOCHHOCTH CTPOCHHS OPraHUYECKHX
coeauHennii. Kpyrosoport yriiepoja B pupoJie.

2) Teopusi cTpoeHUsI OpraHmyecKux coeauHenuid A. M. bytiepoa. Knaccuduxamus
OpPraHNYecKHX COeAMHEHN M.

[Ipenmoceuikn co3manusi Teopun crpoeHusi. OCHOBHBIE TOJIOKEHUS TEOPUH CTpoeHus A. M.
BytnepoBa. XwumMmmdueckoe CTPOCHHE M CBOWCTBA OpraHWYECKMX BemiecTB. [loHsATHE 00 M30MEpHH.
Crioco0b1 0TOOpaXkeHHs1 CTPOEHUs MOJIEKYJIbI (popmynsl, Moaenu). 3HadeHue treopun A. M. Bytieposa
JUISL pa3BUTUSL OpPraHUYECKOM XUMUUM U XHUMHUYECKUX MporHo3oB.  CTpoeHue aToma yriepoja.
DJIeKTpOHHOE 00JaKo0 W OpOMTadb, S- M P-OpOMTANM. DJICKTPOHHBIE M 3JICKTPOHHO-IpaUueCKUe
(hopMyIBl aTOMa yriepoja B OCHOBHOM M BO30YKIEHHOM COCTOSTHHSIX. KoBaJieHTHast XuMHU4ecKasl CBSI3b
U ee KiaccupuKanysa mo crnocoly MmepeKkpbiBaHus opouTaneit (o- u n-cBsazu). [loHATne rudpuauzanmu.
Paznuunble THITBI THOpUIM3ANMU ¥ GopMa aTOMHBIX OpOWTaNIeH, B3aMMHOE OTTAJIKHWBAHHME TMOPHIIHBIX
opOuTaneil m uX pacroyiokKeHHe B MPOCTPAHCTBE B COOTBETCTBHHM C MHHHMYMOM 3Heprun. [eomeTpus
MOJIEKYJI BEIIECTB, 00pa30BaHHBIX AaTOMAMH yTIIEPO/Ia B PA3THYHBIX COCTOSTHUSX THOPUAH3AIINH.

Krnaccudukammss opraHMYecKuX BEIIECTB B 3aBHCHMOCTH OT CTPOCHHUS YIJIEPOIAHOHN IIEMH.
[MonsATHEe (GYHKIUOHAILHOW  TPYIIIIBL Knaccudukanmss OpraHM4eCKHX BEIIECTB 1O  THITY
(hyHKITMOHATBHON TPYIIIHL.

OCHOBBI HOMEHKJIATYPhl OPraHWYECKHX BEUIECTB. TpHBHANbHBIC HA3BaHUSA. ParMoHaiIbHAS
HOMEHKJIaTypa Kak npemmectBeHHuIa HomeHkinatypsl IUPAC. Homenkmatypa IUPAC: mnpuHIUIIBD
o0Opa3oBaHMs Ha3BaHWH, CTApPIIMHCTBO (YHKIIMOHAIBHBIX TPYI, UX 00O3HaucHWE B mpeduKcax u
cy(dukcax Ha3BaHWUH OPraHUIESCKHUX BEIIICCTB.

3) Tunbl XUMHUYECKHUX CBsI3ell B OPraHM4yecKUX COeIMHEHUAX U Coco0bI UX pa3phiBa.

Knaccudukammss KOBaJIEHTHBIX CBA3€M IO 3JIEKTPOOTPHULATENHHOCTH CBSI3aHHBIX aTOMOB,
croco0y TMepeKpbBaHMs OpOWTaNed, KpaTHOCTH, MeXaHW3My oOpasoBaHus. CBSI3p TPUPOABI
XUMHYECKOH CBA3M C THUIOM KPHCTAJUIMYECKOH PEIIETKH BEIIeCTBA U €ro (PM3NYECKUMHU CBOMCTBAMM.
Pa3pbiB  XuMHYECKOM CBsI3M Kak MpPOIIECC, oOpaTHBIi ee oOpa3oBaHuio. [ OMOTUTHYECKUI U
TeTePOINTHUECKUIA pa3phiBbl CBS3EH, MX COIOCTaBICHHE C OOMEHHBIM W JOHOPHO-aKLUEHTOPHBIM



MeXaHU3MaMH nx oOpas3oBaHus. [loHATHE CBOOOJHOTO pajnKana, HYKICOQHIBHON M 3IEKTPOPHUIBHON
YaCTULIBI.

4) Knaccndukanus peaknmii B OpraHu4ecKoil XuMHIH.

[lonsaTHe 0 THUMax M MeXaHW3Max peakuuid B opraHndeckoil xumuu. CyOcTpar W pearcHr.
Krnaccudukamms peaknmii Mo M3MEHEHHIO B CTPYKType cyOcTpara (IpHCOEIMHEHHE, OTIICIUICHHUE,
3aMeIICHHe, H30MEpHU3allis) W TUIY pearcHra (paaukajibHble, HYKICO(UIbHbBIC, 3JCKTPOMUIBHBIC).
Peaxiun npucoenunenus (AN, Ag), >aumunupoBanus (E), 3amemenus (SR, SN, Sg), M30MepU3aLuu.

Pa3HOBHIHOCTH peakiuii KaXJ0ro THMA: THAPUPOBAHWE M JCTUAPUPOBAHHE, TaIOTCHUPOBAHKME W
JIeTaIOTeHUPOBAHHE, THIpaTanus " JIETUApaTaIus, THUIPOTATOTCHHUPOBAHHUE u
JETUIPOTATIOTCHUPOBAHNE, TMONUMEPH3alis U MONMKOHJICHCAMs, TeperpynnupoBka. OcoOeHHOCTH
OKHCITUTETbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN B OPTraHUIECKON XHMHUH.

CoBpeMCEHHBIC TIPEACTABICHUS O XHMHUECKOM CTPOCHHU OpraHuyeckux BeriecTB. OCHOBHBIC
HaIpaBJICHUS Pa3BUTHS Teopuu cTpoeHus A. M. bytneposa. M3omepus opraHWYeCKHUX BEIIECTB U €€
Buibl. CTpYKTypHas M30MEpHs: MEXKIACCOBas, YIJIEPOJHOTO CKEJIETa, IOJNIOXKEHHS KPATHOW CBSI3H U
(yHKIHOHANBHOW Tpymmbl. [IpocTpaHCTBEHHAS M30MEpHs: TEOMETpUYCCKas U onThyeckas. I[loHsaTHE
ACMMETPHUYCCKOTO IIEHTpa. bBHOJOrMYecKoe 3HAUCHHE ONTHYECKON W30Mepud. BsanMHOe BIHMSHUC
aTOMOB B MOJICKYJIaX OPTaHUYECKHUX BEIIECTB. JIEKTPOHHBIC d(PPEKTHl aTOMOB M aTOMHBIX TPYII B
OpPraHUYECKUX MOJeKynax. WHAYKIMOHHBIA 3P GEKT, MOJOKHUTEIbHBIH W OTPUIATEIBHBIH,  €ro
ocoberHocTH. Me3omepHbIit 3pdexT (3 ekt conpspkeHus), ero 0COOEHHOCTH.

JdemoHcTpanuu

Konnekuun opraHndeckux BemIecTB (B TOM YHCIE JICKAPCTBEHHBIX MpENapaToB, KpacHTENeH),
MaTepuaioB (IPUPOAHBIX U CHHTETHYECKHUX KaydyKOB, IIACTMAcC U BOJIOKOH) M M3IEHIA U3 HUX (HUTEH,
TKaHeHd, OTHmeIoYHBIX MarepuanoB). Mogemn momekyn CH,;, C,H,, C,H,, CgHs, CH3;0H -
IapOCTEepPIKHEBBIE M OOBEeMHBIE.  MoJenu OTTajKUBaHUS THOPHIHBIX OpOWTalell ¢ TOMOUIBIO
BO3AYIIHBIX MIapoB.  BzammopelcTBHEe HATpUA C OSTAHOJIOM M OTCYTCTBHE B3aUMOAEHCTBHA C
JUATHIOBBIM dQupoM. OIBITEL, TOATBEPXKAAIONINE HATHUYHE (PYHKIMOHAIBHBIX TPYII y COSIWHEHUN
Pa3IMYHBIX KJIACCOB.

JlaGopaTopHBIii OIIBIT

UsroroBnenne wmozeneii MOJEKYln — TIPEACTaBUTENEH pa3MUYHBIX KIACCOB OpPTraHHMYECKUX
COECIMHECHUM.

IIpakTHyeckoe 3ansitue Nel*: OQOHapy:KeHHe yriepoga W BOAOPOAa B OPraHHYeCKOM
coequnennu. OOHapy:keHHe rajoreHoB (poda belnpmTeiitna)

Tema 1.2 TIpenensHbie yriieBOAOPOABI

5) 'omostornyecknii psig ankanoB. llnkioankanpl. XuMH4YecKHe CBOMCTBA AJIKAHOB.

[Toustne 06 yrieBomopomax. OCOOCHHOCTH CTPOCHHS MPEIEIHHBIX YTIECBOAOPOIOB. AJKAHBI
KaK TpeJCTaBUTEeNN TPEAETbHBIX YIJEBOIOPOAOB.  DIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJIBl METaHa M JPYTuX alkaHoB. ['omojorudeckuil psaa u m3omepusi napapunoB. HopmansHoe u
pa3BETBICHHOE CTPOEHHE YTIIEPOJHOW menu. HoMeHKIaTypaalKkaHOB W alKWIBHBIX 3aMECTHTEJIEH.
®dusznyecKre CBOMCTBA AJIKaHOB. AJIKaHbI B IPUPOJIE.

l'omonornyeckuii psia ¥ HOMEHKIATypa LUKIOAIKAaHOB, uX obmas Qopmyna. Ilonsarue o

HaMpsKEHUU  LUKIIA. M3omMepus IMKIOATKAHOB: MEXKKJIACCOBasl, YIJIEPOJIHOTO  CKEJNeTa,
reoMmerpuueckas.  [lonmydeHne M (QHU3MUECKHE CBOMCTBA IUKIOAJIKAHOB. XHMHUYCCKHE CBOWCTBA
LUKIJIOATKAHOB. Crnenmduka CBOWCTB IHKIOATKAHOB C MallbiM pa3MepoM IMKia.  Peakiuu

MIPUCOCMHEHUS U PaIMKaIbHOTO 3aMEIICHUS.
Peakumn SR-tmma:  ranorenuposanue (padoter H. H. CemenoBa), HHTpoBaHHE IIO

KonoBanoBy. MexaHu3M peakiuu XJIOPUPOBAHUS ajJKaHOB. Peakiuu AeruapupoBaHusi, TOpPCHUS,
KaTaJUTUIECKOTO OKHCIICHHUS aJIKaHOB. KpEeKWHT amkaHOB, pa3nWyHBbIC BHIBI KPEKWHTA, NpPUMEHEHHE B
MPOMBIIICHHOCTH. [IMponn3 u KOHBepCcHs METaHa, U30MEpU3aIUs aTKaHOB.

[IpumeneHue u crocoOb! oydeHus ankanoB. O01acTH MpUMEHEHHs allkaHOB. [IpOMEIIIIICHHEIC
CIOCOOBI TONYYEHHS AaNKaHOB: TOJY4YeHHWE W3 MPHUPOJHBIX HMCTOYHUKOB, KPEKHUHT Tapa(uHOB,
MOJy4YEeHUE CHHTETUYECKOro OCH3WHa, Tasu(puKanus yrisl, TUApUpOBaHUE ajkaHoB. JlaGopaTopHble
CIOCOOBI MOTYYCHHUS AJIKAaHOB: CHHTE3 Bropia, nekapOoKCHIMpoBaHue, THAPOIN3 KapOuaa aTrOMUHHMS.

JdemoHcTpanuu
Mopnenu MoOJIEKyJI METaHa, JPYrHX allkaHOB, pa3IMYHBIX KOH(OpMAalui [HKIOTEeKCaHa.
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PactBopenue mapaduna B OeH3MHE W MCIapeHUe pacTBOpUTeNs u3 cMecH. [lnaBienue mapaduna u ero
OTHOIIIEHUE K Boje (pacTBOPHMOCTH, IUIOTHOCTH, CMAauWBaHME). Pa3neneHne cmMecu OCH3MH — BOHA C
MIOMOIIIBIO JICTUTENLHOW BOPOHKH. ['OpeHre MeTaHa, MpOMaH-0yTaHOBOM cMmecH, mapaduHa B YCIOBHIX
M30BITKA W HENOCTAaTKa KUCIOpoJa. B3phIB cMecH MeTaHa C BO3IYXOM H XJIOpoM. BoccTaHoBiIeHHE
OKCHJIOB TSDKENBIX MeTanioB mapaduHoM. OTHOIICHHE IUKIOreKcaHa K OpOMHOW BOJIE W pacTBOpY
nepMaHraHaTta Kajusl.

JlaGopaTopHbIe ONBITHI

Hsrorosnenne Mojeei MOJIEKYJI aJIKaHOB u raJIoreHaJIKaHOB. Uzrorosnenne
napauHUpPOBaHHOW OyMarw, WCIBITaHUE €€ CBOWCTB: OTHOIIEHHE K Boje W kupaMm. OOHapyKeHue
BOJIbl, CaXKU, YTJICKHCIIOIO rasa B MPOAYKTaxX TopeHus cBeud. O3HAKOMJICHHE CO CBOHMCTBAMHU TBEPIBIX
napadWHOB: IUIABJICHHEM, PACTBOPUMOCTHIO B BOJE M OPTaHWYECKHX PACTBOPUTEISNX, XUMHUYCCKOM
WHEPTHOCTHIO (OTCYTCTBHEM B3aUMOJICHCTBUS C OpPOMHOH BOJIOW, pacTBOpaMy TEpMaHTa HaTaKalus,
TUAPOKCHU]IA HATPUSH CEPHOU KUCIIOTHI).

MpakTnyeckoe 3auatue Ne2*: [Iloayuyenme ™MeTaHa W H3yYeHHE €ro CBOMCTB:
TOPEHUS,0THOIIIEHHSI K OPOMHOI BOJIC U pacTBOPY MEpMaHraHaTa KaJlns

Tema 1.3 DTujieHOBBIE U JHEHOBBIE YIJ1€BOI0POIbI

6) TI'omosoruveckmii psa  ajakeHOB. XHMHYeCKHe CBOWMCTBA aJIKCHOB. AJIKAJAWEHBL.
OCHOBHBIE MOHSITHS XHMHH BBICOKOMOJIEKYJSIDHBIX COeIHHEHWiHl (HAa TmpuMepe MPOIAYKTOB
MOJTUMEPU3AIINHY AIKEHOB, aJIKaJFEHOB M UX TaJOr€HITPON3BOIHBIX )

DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYJIBI STUJICHA U alIKeHOB. [ oMonoruyeckuit
psn u obmas popmMysia alkeHOB. M30MepHs STHICHOBBIX YTIIEBOIOPOIOB: MEKKIACCOBAs, YTIIEPOTHOTO
CKeJleTa, IIOJIOKEHUSI KpaTHOHM CBsi3u, TeoMeTrpudeckas. OCOOCHHOCTH HOMEHKIATYPhI 3THUICHOBBIX
YIJIEBOJIOPOOB, HAa3BaHUS BAXKHEHIIMX pajukanoB. DU3NYeCKUe CBONCTBA aJIKEHOB.

. DnexTpoUIBHBIN XapaKTep peakiuii, CKIOHHOCTh K PEaKIUsM MPUCOCTUHCHUS, OKHUCICHHUS,
MOJIUMEPHU3ALIUH. [IpaBmmo MapkoBHUKOBA W €ro 3JEKTPOHHOE OOOCHOBAaHWE. Peakiun
rajJoreHUpOBaHus, TUAPOTalOTCHUPOBAHMsS, THApPaTallMy, THAPUpOBaHMA. MexaHusm Apg-peakiuii.

[lonsiTre o peakmusx monmuMmepuszanuu. ['opeHre ankeHoOB. Peakumn OKHCIEHHS B MSTKHX M KECTKHX
ycrnoBusix. Peakumsa Barnmepa m ee 3HaueHWe I OOHApyKEHUS HENPEAENbHBIX YTIEBOAOPOIOB,
MOJIYYCHHUSI TITUKOJICH.

[Ipumenenne u cHocoObl TMONYYCHUSATKEHOB. VICMONB30BaHUE BBICOKOW PEaKIMOHHOM
CIIOCOOHOCTH aJKEHOB B XHMHYECKOW IPOMBINUICHHOCTA. lIpuMeHeHne »TWieHa W MPOMHUIICHA.
[TpoMEIIIIICHHBIE CITOCOOBI TOJIYyYEHUS alKCHOB. Peakiuu JeruapupoBaHUsS M KPEKHWHTA aJKCHOB.
JlabopaTopHbie CIOCOOKI MOTyYEHUS aJTKSHOB.

[TonsTre n KIaccuUKAIS AUSHOBBIX YTIEBOIOPOIOB MO0 B3aMMHOMY PACIOJIOKEHUIO KPATHBIX
cBs3eil B Monekyie. (OcoOeHHOCTH DJEKTPOHHOTO W TPOCTPAHCTBEHHOTO CTPOCHHS COTPSHKEHHBIX
mueHoB. [loHsTHE O M-3NEKTPOHHOM cucTeme. HoMeHkIaTypa JUEHOBBIX YIiieBO0poaoB. OcoOeHHOCTH
XUMHYECKHUX CBOMCTB COIPSHKEHHBIX AMEHOB KaK CIECTBHE UX JIEKTPOHHOTO cTpoeHus. Peakmum 1, 4-
npucoenanneHus. l[lommvepusamnus nueHoB. CrocoOBI MONYYEHUS AUSHOBBIX YTIIEBOAOPOIOB: pabOTHI
C. B. Jlebenera, aeruipupoBaHUE aJKaHOB.

Monomep, moauMep, peaklys MOTUMEpPU3alU, CTEICHb MOJIUMEPU3AINH, CTPYKTYPHOE 3BEHO.
Tunbl MOJMMEPHBIX LIETeH: JIMHEHHbIE, pa3BETBICHHbIC, CHIUTHIE. [lOHATHE O CTEpeoperyspHbIX
nonumepax. IlomuMepsl TepMOIUIACTUYHBIE M TepMOpeakTUBHEBIC. I[IpencraBieHue o IiacTMaccax U
snactoMepax.  [loaudTUIEH BBICOKOTO M HHM3KOIO JABJICHHUS, €ro CBOHCTBa W MPUMEHECHUE.
Karanuzatopel Hurnepa — Harra. TloaunponuiieH, ero mpuMeHEHHUE U CBOMCTBA. [ ajioreHcoaepkaiiue
MONUMEPHI: Te(IOH, TOMMBHHWIXJIOpUA. Kaydyku HaTypanbHbI W cuHTeTHdYeckue. CormonuMepsl
(OyTamueH-cTUPONBHBIN KaydyK). BynkaHuzanus kaydyka, pe3uHa U 300HHT.

JdemoHcTpanuu
Mopenu MoneKyd CTPYKTYPHBIX M MPOCTPAHCTBEHHBIX H30MEPOB AJIKECHOB U aJKaJUCHOB.

Komneknus «Kayayk u pesunay. Jlenmonmumepusanus kaydyka. CryiieHre MICYHOTO COKa KaydYyKOHOCOB
(MoItovast, omyBaHUYHKOB, (hUKyca).

JlaGopaTopHbIe ONBITHI
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OOHapyXeHHEe HENpeAeNbHbIX COCIWHEHWH B KepocwHe, ckumumape. O3HaKOMIIEHHE C
o0Opa3iamMu MoIMATUIICHA U MOJIMTIpoIieHa. Pacrio3HaBaHue 00pa3IoB aJIKAHOB U aJIKEHOB.

IIpakTHyeckoe 3ansitue Ned*: IloydeHme 3TH/IeHa HerwapaTanyedl 3THJIOBOrO CIIMPTA.
BsaumopeiicTBue 3THacHa ¢ OPOMHOM BOJOHM, pacTBOPOM IiepMaHraHarta kainus. CpaBHEHHE ILJIaMEHU
JTHJICHA C ITITAMEHEM TIPEICTBHBIX YTICBOIOPOIOB (METaHa, PONIaH-OyTaHOBOM CMECH)

Tema 1.4 AneTu/ieHOBbIE YIJIEBOIOPOABI

7) Tomosornyeckuii psii aJKMHOB. XHMHMYECKHMEe CBOiCTBA M NPUMEHEHUE AJIKHUHOB.
Ilosryyenne aqKuHOB.

DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE ALETUICHA U JPYTUX aJKWHOB. [ omonoruyeckuit
psiax u obmas ¢opmyia ankuHOB. HOMEHKIaTypa aneTHJIeHOBBIX YIIEBOAOpOoaoB.  M3omepus
MEXKKJIACCOBAasi, YIJIEPOIHOTO CKEJETa, IMOJIOXKEHUS KPaTHOU CBSI3U.

Oco0eHHOCTH peakIMid MPUCOSAMHEHHS IO TPOHHON YIiaepon-yriaepogHod cBs3u. Peakius
Kyueposa. IlpaBmio MapkoBHMKOBa NMPUMEHHUTENBHO K aneTuieHaMm. [loaBMXKHOCTH aTroMa BoAopoia
(kucmoTHBIE CBOWCTBa ankWHOB).  OxuciaeHue anmkwHOB.  Peakmus 3emmHckoro.  IlpumenerHwue
allETUICHOBBIX YIIIeBOAOpoAOB. [lonuBuHMIAaLETAT.

[Tomryuenue aneTuieHa TUPOIU30M METaHa M KapOUTHBIM METOJIOM.

JdeMoHcTpanuu

Mopenu MOJIeKyJ bl aleTUIICHa U APYTUX NKUHOB. [lonmydeHue aleTHiIeHa U3 KapOuaa Kayblys,
O3HAKOMJIEHHE C (DU3MYCCKUMH W XHUMHUYECKHMH CBOWCTBAMH aIlCTUIICHA: PAaCTBOPUMOCTBIO B BOJIC,
rOpeHHEM, B3auMOJICHCTBHEM ¢ OPOMHOM BOJIIOM, pacTBOpPOM IepMaHraHata Kamus, coisimu meau (1) u
cepebpa.

JlaGopaTopHBbIii ONBIT
Nsrorosnenue Mozaenei MOIEKyJ alKUHOB, UX U30MEPOB.

HpaKTl/I‘leCKoe 3aHsaTHe Ned*: M3roToBiieHne Mojeiei MOJIEKYJ AJTIKHHOB, UX H30MEPOB.

Tema 1.5 ApomaTH4ecKkue yrieBoa0poIbI

8) TI'omogoruveckmii psinx apeHoB. XuMHuUYecKHe CBoiicTBa apeHOB. IlpuMeHenne wu
nosyuyeHue apeHoB. Hedgrb. Ilpupoanbiii 1 nonyTHbId HedTsiHOM ra3bl. KaMeHHBbIH yroJib.

Benzon kak mpencTtaBuTenb apeHOB.  Pa3BUTHE MpEINCTaBICHUH O CTPOSGHHUH OEH30Ia.
CoBpeMeHHBIE TIPEICTaBICHUS 00 SJIEKTPOHHOM M IMPOCTPAHCTBEHHOM CTpoeHHH OeH3ona. ObOpazoBaHwme
apoMaTHYeCKO# T-cucTembl. ['oMoiiorn OeH301a, MX HOMEHKIaTypa, oOmias Gopmyna. Homenkiarypa
Ul TU3aMCEIICHHBIX MPOM3BOAHBIX OCH30J1a: OpTO-, MeTa-, I[apa-pacHojOKEHHUE 3aMECTUTENCH.
®dusnyeckue CBOWCTBA apeHOB.

[Mpumepbl peaknuii  AMEKTPOPHUIBLHOTO 3aMEUICHUS: TaJIOTeHUPOBAHUS, AJIKIINPOBAHUS
(xatammzaropel @punens — Kpadrca), HuTpoBaHus, cynb(upoBaHus. Peakiuu THApPUPOBAHUS WU
NpUCOEAUHEHHS XJIopa K OeH301y. OCOOEHHOCTH XMMHUYECKHX CBOMCTB TOMOJIOTOB OeH301a. Bzanmuoe
BJIMSHUE aTOMOB Ha TIpUMepe TOMOJIOTOB apeHoB. OpHeHTalus B PEaKIUAX DIEKTPOPHIHLHOTO
3amenieHus. OpuenrtanTs [ u 11 pona.

[IpupogHple HMCTOYHUKM apPOMATHYECKHX YTIEBOAOPOJIOB. ApomaTuzanusi ajJKkaHOB U
IIAKJIOAKAHOB. AJIKHIIMpOBaHNe OCH307Ia.

[IpuponHbIe HCTOYHUKH YTIIEBOIOPOIOB

Haxoxxaenue B npupone, coctaB U (usznveckue cBoiicTBa He(TH. TOIITUBHO — SHEPreTUIECKOE
3Havyenue Hetu. Ilpomeinnennas nepepadoTka HedTH. Pexrtndukanus HedTH, OCHOBHBIE (paKLUH e
paszeneHusi, WX UCHOJb30BaHWE. BTopmuHas mepepaboTka HedrempoaykroB. Pekruduxamms mazyra
MIPU YMEHBIIICHHOM JaBicHud. KpekuHr HedTenpomykToB. PaznmuuHble BUIBI KpekuHTa, padoTsl B. T
IllyxoBa. M3omepusanus alkaHOB. AJKUIUPOBAHHE HENPEICIBHBIX YIJIEBOJOPOAOB. PudopMuHr
HedTenpoaykToB. KadecTBo aBTOMOOMIBLHOTO TOIUTHBA. OKTaHOBOE YHCIIO.

CpaBHeHHe cocTaBa IPUPOIHOTO U MOMYTHOTO Ta30B, WX MPAKTHYECKOE NCTIOIh30BAHHE.

OCHOBHBIC HamNpaBJICHUs HCIONB30BaHUSA KamMeHHOro yris. KokcoBaHHWE KaMEHHOTO YIJIA,
BOXKHEUIIME MPOAYKTHl 3TOTO IMpoliecca:  KOKC, KaMEHHOYTOJIbHas CMOJia, HAaJACMOJbHAs BoOa.
CoennHeHus, BbIAETSIEMblE U3 KAMEHHOYTOJIBHONW CMOJNBL. [IpOMyKTHI, MOMy4yaemble U3 HaJICMOIBHON
BOJBL. DKOJOTMYECKHE acTIeKThl 10OBIYH, IEpepaObOTKH U HCTIOIB30BAHUS TOPIOYUX UCKOMAEMBbIX.
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JdemoHcTpanuu

[TapocTepkHEBBIC U OOBEMHBIC MOJICTH MOJICKYJ O€H30J1a M €ro ToMoJIOroB.Pa3encHue cMecu
OCH30J1 — BOJIa C MOMOIIIBIO ISIUTEIBHONH BOPOHKU. PacTBopstomias criocoOHOCTh OeH30Ma (IKCTPaKIIUs
OpTraHMYECKUX M HEOPraHWYECKHMX BEIIECTB OEH30JI0M W3 BOAHOTO pacTBOpa Woma, KpacuTeneil;
pacTBOpeHHE B OEH30JI€ BEIIECTB, TPYAHOPACTBOPUMEIX B BOJIE (Cephl, OCH30WHON KUCIOTHI). | opeHme
Ocnzonma. OtHomieHne OeH30Ma K OpPOMHOW BOJIE, pacTBOpY NepMaHraHata kamus. [lomydeHue
HUTpoOeH30ya.  O3HaKOoMJIGHHE C (U3MYECKHMMU CBOWCTBAMH apoOMaTHYeCKUX YTIICBOJAOPOIOB C
WCTIONB30BaHueM pacTBoputens «ConbBeHT». I3roTOBIEHHE M HCIONB30BaHUE MPOCTEHIIero mprudopa
qutst xpomatorpaduu. Ilonyuenue OeH30Ma AeKapOOKCHIMPOBaHHEM OCH30MHOM KUCIOTHL. [lonydyenue u
paccioeHne SMyiabcum OcH307Ma ¢ BomoH. OTHomIeHWe O€H30Ja K OpOMHOW BOJE W PacTBOPY
TIepMaHTaHaTa KaJws.

Komnexnus «[IpupogHble UICTOYHUKH YTIEBOIOPOA0BY. CpaBHEHHE MPOIIECCOB TOPEHUS HEPTH H
npupoHoro Taza. O0pa3oBaHue HE(TSHOW TUICHKH Ha MOBEPXHOCTU BOJBI. KaTamuTuueckuil KpPeKUHT
napaduHa (WM KEpOCHHA).

JlabopaTopHBbIE ONBITHI
Omnpenenenue HATHYHS HEMPEACTBHBIX YTICBOAOPOJOB B OCH3MHE U KepocHHe. PacTBOpUMOCTh
pasnTuIHBIX HePTenmpoaykToB (OCH3MHA, KEPOCHHA, AM3CIHHOTO TOIUTMBA, BazelnHa, rmapaduHa) IpyT B

JpyTe.

IIpakTnyeckoe 3ansitue NeS*: OmnpenesieHHe HAJIM4Usl HelpeldelbHBIX YIJIEBOAOPOIOB B
OceH3uHEe W KepocuHe. PacTBOpMMOCTh pa3nuyHbIXx HeTenpoaykToB (OeH3MHA, KEpOCHHA, AU3EIHHOTO
TOIUIMBA, Ba3eluHa, MapaduHa) Apyr B Apyre.

Tema 1.6 I'mapoxcuiabHbIe cOeqUHEHUSI

9) Ctpoenne u kjiaccupuranus cnMpToB. XUMHYECKHeE CBOMCTBA aJIKAHOJI0B. DeHoJ1.

Krnaccudukanus ciupToB M0 THITY YTIIEBOJOPOAHOTO PauKaia, YHCIY THIAPOKCHIBHBIX TPYIT U
TUIy aTOMa yriepoja, CBI3aHHOTO C THAPOKCHIBHON TPYIMOW. OJIEKTPOHHOE W MPOCTPAHCTBEHHOE
CTPOCHUE THIPOKCWIBHON Tpynmbl. BiusHHe CTpOCHHMS CHOUPTOB HAa WX (PU3UYESCKHE CBOWMCTBA.
MexMonekysipHasi BOIOPOAHAST CBS3b. | OMOJIOTMUECKHUM psiA MPEACNbHBIX OJAHOATOMHBIX CIIHPTOB.
M3omepus 1 HOMEHKIIATypa aJIKaHOJIOB, WX 0O0IIas ¢popMyIia.

PeakumonHast crmocOOHOCTh TPENENBbHBIX OJHOATOMHBIX CIHUPTOB.  CpaBHEHHE KHCIIOTHO-
OCHOBHBIX CBOMCTB OpraHMYECKUX M HEOPraHWYECKUX CoeAUHEeHUM, copepxkamux OH-rpynmy: kucnor,
OCHOBaHUH, aM(pOTEepHBIX COeNWHEHUH (BOABI, CHUPTOB). Peakiuu, MOATBEP)KIAIOIMINE KHUCIOTHBIE
CBOICTBa cOUPTOB. Peakiuu 3aMelieHus] TUAPOKCUILHON Tpynmbl. MexMONeKyIspHas JerTupaTalys
CITUPTOB, YCIOBHS 00pa30BaHUs MPOCTHIX AGUPOB. CIoKHBIC 3(QUPHI HEOPTAHUYECKUX M OPTaHUICCKIX
KHCIIOT, peakiuu dtepudukanuu. OKHCICHHE U OKHCIUTEIHLHOS ACTHAPUPOBAHUE CITUPTOB.

Crioco6s! oy4yeHus CUpTOB. [ MApOIN3 TajmoreHaskaHoB. | Waparais alkeHOB, YCIOBHS €€
npoBejicHus. BoccTraHOBIIeHNE KapOOHWIBHBIX COSIMHECHUH.

OtaenbHblE MPEACTABUTEIM AJKAHOJIOB. MeETaHOd,  €ro MPOMBIIUICHHOE TMOJIYYEHUE U
MPUMEHEHHE B TPOMBIIIICHHOCTH. buonorndeckoe neiicteue mertanona. Croernuduueckrue crocoOb!
MONTy4YEHHSI STHIIOBOTO criupTa. DU3HONOTHYecKOe AEHCTBUE 3TAHOMA.

Muoroaromusie cnupThl. M30Mepuss 1 HOMEHKIIATypa MPEACTaBUTENCH NBYX- U TPEXaTOMHBIX
CITUPTOB. OCOOEHHOCTH XWMHYECKHX CBOWCTB MHOTOATOMHBIX CIIHPTOB, WX KadeCTBEHHOE
oOHapyxenne. OTIenbHbIE MPEACTABUTENN: OTUICHIVINKOIb, TIHUIEPUH, CHOCOOBI MX TONYYEHUS,
MPaKTUYECKOE NPUMEHEHUE.

DNEKTPOHHOE M TPOCTPAHCTBEHHOE CTpocHHE (eHona. BianMHOE BIHMSIHHE apOMaTHYECKOrO
KOJIbI]a ¥ TUJAPOKCWILHOU Tpymmbl. XHWMHUYecKne CBOMCTBAa (peHona Kak (YHKIUS €ro XUMHYECKOTO
ctpoeHus. bpomupoBanue (eHona (KaueCTBEHHAsI peakiusl), HUTpOBaHWE (ITMKPUHOBAs KUCIOTa, €€
cBoiicTBa M mpuMeHeHne). O6pa3oBaHHE OKpAINICHHBIX KOMIUIEKCoB ¢ moHoM Fe'. IIpuMeneHue
(enona. [Nomydyenue geHona B IPOMBIIUICHHOCTH.

JdeMoHcTpanuu

Mopnenu MOJIEKYJI CHUPTOB W (PEHOJOB. PacTBOPUMOCTH B BOJAE AIKaHOJOB, 3THUJICHIJIMKOJS,
runepuHa, denona. CpaBHEHHWE CKOPOCTH B3aWIMOJCHCTBHS HATPHsI C ATAaHOJOM, IPOIAHOIOM-2, 2-
METHJI-TIPOTIAHOJIOM-2, ThullepuHoM. [lomydeHue OpomaTaHa W3 3TaHONa. BeITecHeHWe QeHona u3
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(heHOJIATA HATPHUS YrOJIBHOHN KUCIOTON. Peakius dernona ¢ hopmanpaeruaom. KadecTBeHHbIE peakiiy Ha
(dheHos. 3aBUCUMOCTH pacTBOpHMOCTH ()eHOJia B BOAE OT TeMIeparypbl. B3ammozeicTBue (eHoma ¢
pactBopoM mienoun. Pacro3HaBaHme pacTBOpPOB (eHONSITa HaTpus M KapOoHaTa HaTpus (O0apOoTax
BBIJIBIXaEMOTO BO3/yXa WK JICHCTBUE CUIILHOW KUCIIOTHI). Pacrio3HaBaHWe BOJHBIX pacTBOPOB (heHoa U
TIIALIEPHHA.

JlabopaTopHbIE ONBITHI
Pextndukanus cmecu staHon— Bojma. OOHapykeHHE BOIBI B A3€OTPOITHOM CMECH BOIBI U
3TUJIOBOT'O CIIUPTA.

IIpakTHyeckoe 3ansitne Ne6*: M3ydeHme pacTBOPMMOCTH CHHPTOB B Boge. OkucieHue
CNIMPTOB PAa3IMIHOTO CTPOSHUS XPOMOBOH cMmechio. I[lomydenme mudTmiioBoro »¢wupa. Ilomydenwme
JIALeparTa Meaiu.

Tema 1.7 Anbaeruabl U KeTOHBI

10) T'omoJioruyeckue psigbl aJbAerdA0B W KeTOHOB. IIpuMeHeHMe W TOJy4YeHUe
KAapOOHMJIbHBIX COeNHEHNI.

[lonsiTe 0 KapOOHWIBHBIX COEIWHEHHSX. OIEKTPOHHOE CTpPOeHHE KapOOHWIBHOW TPYTIIHI.
M3omepus 1 HOMEHKIIATypa aJIbICTHI0B U KeTOHOB. DH3MUeCKHe CBOMCTBA KapOOHMIBHBIX COCIMHEHHI.

XuUMHUYECKHEe CBOWCTBA albJCTHIOB U KETOHOB. PeakIMoHHas CIOCOOHOCTh KapOOHHMIIBHBIX
coeMHCHUM. Peakuuu OKUCICHUS albJETHAOB, KAaYECTBCHHBIC PEAKIUU Ha albJCTHIHYIO TPYIIY.
Peakiuu monukoHaeHcaMu: oOpa3oBaHue GEeHOIOPOPMAaTbIETHIHBIX CMOII.

[IpuMmeHeHne anbIeTU0B U KETOHOB B OBITY W MPOMBINUICHHOCTH. AJBICTHIIBI U KETOHBI B
npupojie (3pupHbie Macia, pepomonsl). [lonydeHne kKapOOHMUITBHBIX COSMHEHUN OKHCICHHUEM CITHPTOB,
TUApaTalield aJKWHOB, OKHCICHHEM YTIIeBOAOpoAoB. OT[enbHbIE NPEeACTAaBUTENN albJeTUIOB W
KETOHOB, CIEeNN(UIECKIE CITOCOOBI X TOIYICHHUS U CBOWCTBA.

JdeMoHcTpanuu

[IapocTepkHeBble W OOBEMHBIC MOJIETH MOJICKYJ aibICTHIOB W KETOHOB. llomydeHwme
YKCYCHOTO aJbACruaa, OKHCJICHHUC J3TaHOJIa XpOMOBOfI CMCCBIO. KauecTBeHHBIC pCaknunM Ha
albIErUAHYIO IPYIIILY.

JlaGopaTopHbIe ONBITHI
OkucrneHde »TaHOJNAa B dJTaHajdb  pacKaJeHHOM MenHod  mpoBosnokod. [lomyuenue
(henomodopMabICTHAHOIO MOIMMepa. Pacro3HaBaHue pacTBOpa alleToOHa U (hopMalIvHa.

IIpakTHyeckoe 3anaTHeNe7*: WM3yuyeHHMe BOCCTAHOBHUTEJIBHBIX CBOHCTB AaJibJAerH/I0B:
peakus «cepeOpsHOTO 3epKaiay, BoccTaHoBieHHe ruapokcuna wmenu (II). BsaumopelicTBue
(dopmManbaernaa ¢ THAPOCYIbOUTOM HATPUS

Tema 1.8 KapOoHOBBIe KMCIOTHI M HX TPOU3BO/IHBIE

11) 'omonoruveckuii psig npeaeabHbIX 0OAHOOCHOBHBIX KAPOOHOBBIX KUCJIOT.

[TonsiTre 0 kKapOOHOBBIX KHCIOTaX M MX KiaccH(pUKamus. ODJIEKTPOHHOE W MPOCTPAHCTBEHHOE
CTpoeHHE KapOOKCWIbHOW rpymmbl. ['oMojorumdeckuid psii MmpeaenbHBIX OZHOOCHOBHBIX KapOOHOBBIX
KHCIIOT, WX HOMEHKJAaTypa W H30Mepusi. MEeXMONeKyIIpHble BOIOPOAHBIE CBS3M KapOOKCHIIBHBIX
TPyNI, WX BAMSHHUE HA (PU3NYECKHE CBOMCTBA KAPOOHOBBIX KHCIOT.

XuMHu4eckue CBOMCTBA KapOOHOBBIX KHUCIIOT. Peakiiny, WUTFOCTPUPYIOIINE KUCIOTHBIC CBOHCTBA
U UX CpaBHEHHWE CO CBOWCTBAMU HEOPraHUYECKHX KHCIIOT. OOpazoBanue (HYHKIIMOHATBHBIX
MIPOU3BOJHBIX KapOOHOBBIX KHCIOT. Peakmum stepudukanuu. AHTHAPHUILI KapOOHOBBIX KHCIIOT, HX
NOJy4YeHHUE U IPUMEHEHHE.

CrniocoObl mostyueHHs: KapOOHOBBIX KUCIOT. OTaenbHble MPEACTaBUTENHN U X 3HadeHue. OOmme
CIOCOOBI TTOTyYEHHUS: OKHCIICHHE aJIKaHOB, aJIKEHOB, IMEPBUYHBIX CIHPTOB, albACTHAOB. BakHeiimme
NpEe/ICTABUTENN KapOOHOBBIX KHCJIOT, WX OHOJIOTHYECKas poiib, CHEelU(UIECKUe CIocoObl MOMyUYeHNS,
CBOMCTBA M NPUMEHEHHE MYpPaBBUHOW, YKCYCHOHM, MaJIbMHUTUHOBOW M CTEAPUHOBOW; aKpWJIOBOW U
METaKPIJIOBOH; OJICMHOBOM, JIMHOJICBOI W JIMHOJICHOBOW; IIaBEJICBOI; OCH30MHOM KHCIIOT.

12) Cnoxubie 3¢upbl. 7Kupbl. Cojin KapOOHOBBIX KHCIOT.

CtpoeHrne W HOMEHKJIATypa CIOXKHBIX 3(QHPOB, MEKKIACCOBas H30MEpUsl C KapOOHOBBIMHU
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kuciaoraMd.  CrocoObl MOJNydeHHUs CIOXKHBIX 3(upoB. OOpaTUMOCTh peakiuu STepUPUKALUU U
(bakropsl, BIMSIONINE Ha CMEIICHUE PaBHOBECHSI. OOpa3zoBaHue CIOXHBIX —TOIU3(QUPOB.
[MommyTrnentepedranar. JlaBcaH kak MpeaCTaBUTEIh CHHTETUYCCKUX BOJOKOH. XHMHUYECKUE CBOMCTBA
Y TIPUMEHEHHE CIIOKHBIX 3(PUPOB.

XKuper kak cioxHbie 3pupbl TiuneprHa. KapOOHOBBIE KHCIOTHI, BXOMSIINE B COCTaB YKHPOB.
3aBHCUMOCTh KOHCHCTCHIIMM JKHPOB OT WX COCTaBa. XHMHYECKHE CBOWCTBA JKUPOB:  THIPOIU3,
OMBUICHHWE,  THAPUPOBaHWE.  buomornyeckas poib JKHPOB, WX WCIOJIB30BaHUE B OBITY U
MPOMBIIIIIEHHOCTH.

Mpebuta.  CrocoOBI TOMYYEHHUS COJICH: B3aMMOICHCTBHE KapOOHOBBIX KHCJIOT C METaUIaMH,
OCHOBHBIMH OKCHJIAMH, OCHOBAaHUSIMH, COJISMHU; IICIIOYHON THIPOIH3 CIOKHBIX dPUPOB. XUMHUECKUC
CBOMCTBa coJicli KapOOHOBBIX KHUCIIOT: THJIPOJIH3, pPEaKIMd WOHHOTO oOMeHa. Mpblia, CYIIHOCTh
Moromiero aeicTeusa. OTHOIIEHWe MBLUTa K jKecTKoi Boje. CuHTeTHdecknue Moromue cpencrsa — CMC
(meTepreHTh), UX MPEUMYIIECTBA H HEAOCTATKH.

JdemoHcTpanuu

3HAKOMCTBO C (U3WYCCKHUMH CBOWCTBAMH BaXKHEMITUX KapOOHOBBIX KHCIOT. Bosronka
OcH301iHOM KuchnoThl. OTHONICHHE Pa3IUYHBIX KapOOHOBBIX KHCIOT K Boje. CpaBHeHne pH BomHBIX
pacTBOPOB YKCYCHOM U COJISTHOM KHUCJIOT OAMHAKOBOW MoOJIApHOCTU. I[lodydeHue mpUsiTHO MaxHYLIEro
cioxkHoro 3¢wupa. OTHOIIEHHE CIMBOYHOTO, IOJICOJHEYHOTO, MAIIMHHOTO Macel W MaprapuHa K
OpOMHOIBO/IC U PACTBOPY NIEpPMaHTaHATa KU,

JlaGopaTopHbIe ONBITHI

B3aumopeiicTBue pacTBOopa YKCYCHOM KHCIOTBI C MarHueM, OKCHUIOM IMHKA, THIPOKCHUAOM
xeneza (II), pactBopom kapOoHata kanus u creapara kanus. O3HaKOMIICHHE C 00pa3IaMy CIIOKHBIX
3¢upoB. OTHOIICHUE CIOXKHBIX Y(HUPOB K BOJEC M OPTaHUICCKHM BeEIIeCTBaM. BEIBeIeHHE KUPHOTO
IATHA C MOMOIIBIO CI0XKHOTrO 3¢dupa. PaCTBOPUMOCTh KHUPOB B BOJE M OPraHUYECKHX PACTBOPHUTEIISX.
CpaBHEHHE MOIOIIIUX CBOMCTB X03s1cTBeHHOr0 Mbluia 1 CMC B jkecTKoi Bofe€.

IpakTuyeckoe 3anaTHEe Ne 8%: PacTBOpMMOCTH Pa3iuYHBIX KAapOOHOBBIX KHUCJOT B BOJe.
B3aumopeiicTBie yKCYCHOW KHCIOTHI ¢ MeTautlamu. [lodydeHrne W30aMHIOBOTO 3dupa YKCYCHOH
KHUCJIOTBI.

IIpakTuyeckoe 3anaTue Ne9*: CpaBHeHHe CTeNeHH HEHACHIIIEHHOCTH TBEPAOT0 U KHIKOT0
skupoB. OmbiieHue xupa. [lomydeHne Mbpla M M3yYEHHE €r0 CBOWCTB: MEHOOOPA30BaHUS, PEaKITHI
WOHHOTOOOMEHA, THJIPOJIH3a, BEICICHHUS CBOOOHBIX KUPHBIX KUCIIOT.

Tema 1.9 YraeBoasbl

13) llonsTue 00 yraesogax. Monocaxapuasl. JIucaxapuasl. [loamcaxapuasl.

Knaccudukanus yrineBomoB. MOHO-, - W TONHCAXapUIbl, MPEICTABUTEIN KaXKIOW TPYIIILI
yTaeBooB. bronorndeckas poib yriieBOIOB, WX 3HAUEHHE B KU3HU YEJIOBEKa U 00IIecTBa.

CrpoeHue W onTHYECKas H30MEpHsi MOHOcaxapwjoB. WX kiaccudukanus MO YUCITYy aTOMOB
yriaepoaa W mpupojie KapOoHWibHON rpynmbl. @®opmyner @umiepa u Xeyopca s M300pakeHUs
MOJIEKYJT MOHOcaxapumoB. OTHeceHWe MOHOcaxapumoB K D- u L-psay. Baxueiinme mpeacTaBuUTeH
MOHO3. [FOK03a, CTpoeHHEe ee MOJIEKYNbl W (U3WdecKue cBoWcTBa. Tayromepus. XHWMHUYECKHEC
CBOMCTBA TJIFOKO3BI: PEAKIMHU IO aJIBJCTUAHON TpymIe («cepeOpsHOro 3epKaiay, OKUCICHHE a30THON
KHCJIOTOW, THIPHPOBaHME). Peaxiuu riroko3sl KaK MHOTOATOMHOTO CIIHPTA: B3aUMOJEHCTBHE TIIIOKO3BI
¢ rugpokcuaom Meau (II) mpm komMHATHOW Temmeparype W HarpeBaHWW. Pa3iaudHbIC THITHI OpOKCHHS
(cnmpToBoe, MomouHokHcHoe). [moko3a B mpupoje. buomornveckasi posib ¥ MPUMEHEHUE TITFOKO3HI.
DpyKTO3a Kak U30Mep INMOK03bl. CpaBHEHUE CTPOCHHUS MOJIEKYJbl U XUMUYECKUX CBOMCTB TJIIOKO3BI U
(dpykTo3pl. DpykTO3a B MPHUPOJE U €€ OHojoruueckas poyb. IleHTo3sl. Pubo3a u ne3okcupubo3a Kak
MPEACTABUTENHN albA0NEHTO3. CTpOCHUE MOJIEKYII.

Crpoenue aucaxapuaoB. Croco0 COUICHEHHUS IUKJIOB. BoccranaBnuBaromue u
HEBOCCTAHABJIMBAIOIIAE CBOMCTBAa [MCAaXapHIOB KaK CIEACTBHE cowieHeHwWs mukia. CrpoeHne u
XUMHYECKHE CBOWCTBA caxapo3bl. TeXHOJOTWYeCKHe OCHOBBI NPOW3BOJCTBAa caxapo3bl. Jlakroza u
MajbTO3a KaK U30MEPhI Caxapo3bl.

Oo6mee crpoenue nonucaxapugoB. CTpOeHHE MOJEKYIbI Kpaxmajia, aMuiIo3a U aMUJIONCKTHH.
Ou3nvecKre CBOWCTBA Kpaxmaja, ero HaxOXKIeHHe B MPHUPOJe W OHoJormueckas poib. [IukoreH.
Xumuueckue cBoMcTBa Kpaxmana. CTpoeHHE 3JIEMEHTApHOTO 3BEHA IIEJUTIONO03bl. BnusHue cTpoeHus
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MOJUMEPHOM 1N Ha (U3MYCCKHE W XUMHUECKHE CBOMCTBA IEIUIIOIO03bI. [MAPOIM3 LEUIIOI036I,
o0pa3oBaHHEe CIIOKHBIX 3()UPOB C HEOPraHMYCCKUMH W OPraHHYeCKMMU KucilIoTamu. IloHsThHe 00
UCKYCCTBCHHBIX BOJIOKHAX: alleTaTHOM IIIEeNKe, BUCKO3e. HaxokieHue B MpHpone W OHONOTHYECKas
pouib nemtron03bl. CpaBHEHUE CBOMCTB Kpaxmala U HEeJTI0I03bL.

JdemoHcTpanuu
OO0pasus! yrieBoJoB U u3aenuil u3 HuX. [lomydeHue caxapara KanblUs U BBIIEICHUE Caxapo3bl
W3 pacTBOpa caxapara KaJlbIusl. B3anMopeiicTBue TIIOKO3BI ¢ (DYKCHHCEPHUCTOW KHCIOTOM.

OtHomeHHe pacTBOpOB caxapo3sl W ManmbTo3bl K Cu(OH), mpum HarpeBammm. (O3HAKOMIICHHE C
(hM3MUeCKUMU CBOMCTBAMHM Kpaxmalia M Ie/Uitojio3bl. HaOyxaHuWe HeuTono3sl U Kpaxmalia B BOJE.
[MomydeHue TpuHUTpaTa NELTION036I. KOIEKINs BOJOKOH.

JlabopaTopHbIe ONIBITHI

O3HakoMiieHHE C (U3UYECKUMH CBOMCTBAMH TJIIOKO3bl (amTedHas YIIaKOBKa, TaOJETKH).
KucnorHslif runponus caxaposbl. 3HAKOMCTBO ¢ oOpasiamu nonucaxapunaoB. OOHapyKeHHEe Kpaxmaina ¢
IIOMOIIbIO KaUECTBEHHOM peakiuu B MeJe, Xjeoe, Horypre, Maprapute, MakapoHHbBIX U3AEIHUSIX, KpyIax.

IIpakTnyeckoe 3ansitue Nel0*: Peakumsa  «cepeOpsiHOro  3epkaja»  IVIIOKO3bI.
BzanmopeiicTBue rmoko3bl ¢ rumpokcuaoM memm (II) mpm pasmuunbix Temmeparypax. [lelicTBue
aMMHAYHOT0 PacTBOPa OKCHAA cepedpa Ha caxapo3y. OOHapykeHHe JIaKTO3bl B MoJoke. JleiicTBue
Hosla Ha Kpaxmai.

Tema 1.10 AMHHBI, AMHHOKHUCJOTHI, OeJKH. A30TCOAep:KallUe TIeTepOUNKINYEeCKUe
coennHeHusi. HykienHoBbIe KMCIOTHI

14) Knaccudukanus 1 u30Mepusi aMUHOB. AMHMHOKHCJIOTHI. bejiku.

[TonsTne 06 ammaax. IlepBuU4HBIC, BTOpPHYHBIC W TPETUYHBIC aMUHBL. Kitaccudukarus aMiHHOB
M0 THUITy YTIAEBOJAOPOJHOTO paJuKaia W YKUCIYy aMUHOTPYIIN B Mojekyne. [‘oMonormueckue psibl
MpEeIeNbHBIX AT()AaTUICCKUX ¥ apOMaTUYCCKUX aMHHOB, U30MEpPHUS U HOMEHKIIATYpa.

XWMHYECKHE CBOWCTBA aMHHOB. AMHUHBI KaK OPTraHWYECKHE OCHOBAHHS, WX CpPaBHEHHE C
aMMHUAaKOM U JPYTUMU HEOPraHUYECKHUMH OCHOBAHUSIMHU. CpaBHEHHE XUMHUYECKUX CBOWCTB
anudaTuyecKuxX u apoMaTniecknx aMuHoB. OOpa3zoBaHHe aMHJI0B. AHWINHOBBIE Kpacutenu. [loHsTne
O CHHTETHYECKHUX BOJIOKHAX. [loamamMuapl ¥ OJUAMUIHBIC CHHTETHICCKHE BOJIOKHA.

[Ipumenenue u nomydenne aMmuHOB. [lomyuenne amunoB. Paboter H. H. 3ununa.

[NonsiTie 00 aMWUHOKHCIOTaX, WX KIACCUPHUKAIUSA W cTpoeHue. OnTudeckas HU30Mepus o-
aMUHOKHUCIIOT. Homenknatypa aMHUHOKHUCIOT. JIBOMCTBEHHOCTh KHCIOTHO-OCHOBHBIX CBOWCTB
aMUHOKHCIIOT W ©€¢ TPHYMHBL. bumonspueie woHBL. Peakmuum kxoHmeHcamuu. llenTumHas CBS3b.
CUHTETHYECKHE BOJIOKHA: KamnpoH, SHaHT. Kiaccugukanus BonokoH. [lomydyeHne aMHHOKHUCIIOT, WX
MIPUMEHEHUE W OMOJIOTHYeCKast (yHKITHSL.

benkn kak mpupomHble ToauMephl. IlepBuuHAas, BTOpWYHAs, TPETUYHAS M UYCTBEPTHUHAS
CTPYKTYpHI OenkoB. DuUOpUMILIApHBIE U TI00YIsIpHBIC Oemku. XUMHUYECKUE CBOMCTBA OCIKOB: TOPCHUE,
JICHATypanus, THAPOJU3, KauyeCTBEHHbIC (I[BETHBIC) peakiuu. buonorndyeckue GyHKIUUA OEIKOB, HX
3HaUYCHHE. benmkn kak KOMIOHEHT mumy. [IpobieMa OeIKOBOT'O TOJIOMaHUS U ITyTH €€ PEIICHHUS.

JdeMoHcTpanuu

dusznyecKkre CBOWCTBa METHIIAMHHA: arperaTHOE COCTOSHHE, IBET, 3arax, OTHOIICHHE K BOJC.
T'openne MeTmramuna. B3anmonelicTBre aHWIMHA U METHIIAMHHA ¢ BOJOU M KuciotamMu. OKpalinBaHue
TKaHEeW aHWJIMHOBBEIMHM KpacuTensmu. OOHapykeHWe (YHKIMOHAIBHBIX TPYII B  MOJIEKYJIax
aMuHOKUCHOT. HeMTpanuzanust menoyud aMuHOKUcCIOTOM. HeilTpanuzanus KUCIOTHI aMHUHOKHCIOTOM.
PacTtBOpenue u ocaxaeHue OSIKOB.

JlabopaTopHbIe ONIBITHI
HzroroBneHne mapocTEepKHEBBIX M OOBEMHBIX MOJIENEeH HM30MEPHBIX aMUHOB. PacTBopeHue
OCITKOB B BOJIE U X Koaryisnusa. O0Hapy)eHue 0eka B KyYpHHOM SIHIIC B MOJIOKE.

15) HykJienHOBbI€ KHCJIOThI

HyknenHoBble KUCIOTHI KaK IPUPOJHBIE MOIMMEpbl. HyKIeoTHIpl, HMX CTpOEHUE, IPUMEPHL
ATO n AJI®, wux B3auMMomIpeBpalleHue U poiib 3Toro mpouecca B npupoxae. llonsartue JJHK u PHK.
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Crpoenne JIHK, ee mepBuuHas u BropudHas cTpykrypa. Paboter @. Kpuka m JI. Yorcona.
KommemMeHnTapHOCTh a30THCTHIX ocHOBaHWi. Perumkarusa JJHK. Oco6ennoctu crpoenust PHK. Tumbr
PHK u ux 6uonornueckue ¢pynkuuu. IloHsTHe 0 TpondHOM Koje (KoJoHe). brocuHTe3 Oenka B >KUBOH
KJeTke. ['eHHas umkeHepus u obnorexnonorus. TpaHcreHHbie (POPMBI paCTEHHUI U dKUBOTHBIX.

JdemoHcTpanuu

Mopenu MOJEKyNl BaKHEHIIUX TeTepoUUKIOoB. KoIeKius reTepolUKIMYECKUX COCOUHEHUM.
JeiicTBue pacTBOpa MUPHJMHA HAa WHAUKATOp. B3anmoneilcTBUEe NUPUIMHA C COJSHOW KHUCIIOTOM.
Mogens monekynsl JIHK, neMoHcTpaius NpUHIWIIA KOMIJIEMEHTAPHOCTH a30THUCTHIX OCHOBAaHUM.
OO0pa3ibl NPOAYKTOB MUTAHUS U3 TPAHCTCHHBIX (DOPM pacTeHUI W KUBOTHEIX. JlekapcTBa u mpemnaparsl,
W3TOTOBJICHHBIC METOJJaMHU TEHHON WHKEHEPUU 1 OMOTEXHOJIOTHH.

JlabopaTOopHBIii ONBIT
UsroroBnenne 00beMHBIX H HIAPOCTEPIKHEBBIX MOJIEIIEH a30THCTBIX T€TEPOLMKIIOB.

IIpakTuyeckoe 3ansaTue Nell*: OOpa3soBaHue coJieii aHuwjgmHa. bpoMupoBaHwe aHWIMHA.
Oopa3oBanne couieii raununaa. [lomyuenue menHoit conu raunmHa. JleHatyparus Ocnka. L{BeTHbIE
peakium 0eJIKOB

IpakTuyeckoe 3ansaTie Nel2*: PemmeHne 3kcnepuMeHTAIbHBIX 32124

Tema 1.11 buosornyecku aKTUBHBIE COeIMHEHUS

16) ®epmenTtbl. Butamunbl. 'opmoHbl. JlekapeTBa™.

[onsTHe 0 PepMeHTaX Kak 0 OMOIOTHYEeCKUX KaTain3aTopax OenkoBoi mpupoasl. OcobeHHOCTH
CTPOCHUS U CBOWCTB B CPaBHEHHMU C HEOPTaHMUYECKMMHU KaTanuzaropamu. Kiaccudukanus gpepmeHTOB.
Oco0EHHOCTH CTPOCHHS M CBOHCTB ()EPMEHTOB: CCIIEKTUBHOCTh M 3()(OEKTHBHOCTh. 3aBUCHMOCTH
aKTUBHOCTU (PepMEHTOB OT Temrieparypsl pH cpenbl. 3HadeHue (epMEHTOB B OMOIOTHN U TPUMEHEHUE B
MPOMBIIIIIIEHHOCTH.

[TonsTre o Butamunax. Mx xmaccuduxanus u obozHaueHue. Hopma morpeOieHusi BUTAMUHOB.
Bomopacteopumeie (Ha mpumepe ButamuHoB C, rpymnmel B m P) u skupopactBopumMble (Ha MpuUMEpe
ButaMuHOB A, D u E). ABUTaMUHO3BI, TUNEPBUTAMHHO3EI H THIIOBUTAMUHO3bI, UX MPO(QUITAKTHKA.

[onsiTvie 0 TOPMOHAX KaK OMOJIOTUYECKH aKTUBHBIX BEIIECTBAX, BBIMOJHSIONIMX SHIOKPUHHYIO
PETYJSIHIO KU3HENEATSIBHOCTA OpraHnn3MoB. Kitaccudukaius TOpMOHOB: CTEPOUJIBI, ITPOW3BOJIHBIE
aMUHOKHCIIOT,  TIOJHIENTHAHbIE W OenKoBble TOPMOHBI.  OTHeNbHBIE TMPENCTABUTENN: ACTPAAUOI,
TECTOCTEPOH, MHCYJHUH, aJpeHaUH.

[lonsTre o JexkapcTBax Kak XWMHOTEPANlEeBTUUECKHMX TIpemnaparax. KpaTkue wcTopudeckue
CBEJICHHS O BO3HWKHOBEHMH W pPAa3BUTUM XHMHOTEpanmuH. [ pynmel JeKapcTB:  cyiabhaMuzibl
(cTpenTouna), aHTUOMOTHKM (TMEHUUWUINH), AHTUNUPETHKH (aclMpWH), aHAJIBICTUKH (aHAJIBIUH).
MexaHu3M JeHCcTBUST HEKOTOPBIX JIEKAPCTBEHHBIX MpEnapaToB, CTPOCHUE MOJEKYJ, NPOrHO3UPOBAHUE
CBOMCTB Ha OCHOBE aHAN3a XUMHYECKOTO CTPOCHUSA. AHTHOMOTHKH, WX KJIACCHU(PHUKAIHS MO CTPOSHUIO,
THUILYy U CHEKTPY AehcTBHA. be3omacHble criocoObI MPUMEHEHNUs, JEKapCTBEHHBIE (POPMBIL.

JdemoHcTpanuu

CpaBrenne ckopoctH paznoxenus H,O, non nefictBueM pepMeHTa KaTana3sl  HEOPTAaHHIECKIX
katanmzatopoB:  KI, FeCl;, MnO,. OOpa3upl BHTaMHHHBIX mpenaparoB.  llonMBUTaMHHBL
Wnmoctpanmu  ¢potorpadmii  JKMBOTHBIX C Pa3iIMYHBIMH  (OpMaMM aBUTAaMHHO30B. [Inakar ¢
N300pakeHNeM CTPYKTYpPHBIX (hopMyn ScTpamwona, TECTOCTEpPOHA, aapeHaIMHA. B3amMonelcTBue
aapenanuHa ¢ pactBopoM FeCl;. benxoBas mpupoxa uHCyanHA (1BeTHAs peakuus Ha Oenku). Ilmakater
WIN KOAOTpaMMBI ¢ (opMylnaMu amuja Cylb()aHWIOBON KHCIOTHL, JUTHIPOGOIUEBOH M JIOKHOM
JUruapooaueBoil KUCIO0T, OCH3WINEHNIWINHA, TeTPalUKINHA, 1e(pOoTakCuMa, acIHpHUHA.

IIpakTHyeckoe 3ansitne Nel3*: McnpITanne pacTBOPUMOCTH aPeHATHHA B BOJe W COJISTHOH
kucjaore. O0Hapy:;KeHUe aCMUPUHA B TOTOBOIi JIeKapcTBeHHOI (hopMme.

IpakTuyeckoe 3anaTHe Neld*: OOHapykeHHe BHTAMMHOB B NPOAYKTAaX HNHTAHMS.
OO0napyxeHue BuTaMuHa A B mojacoiiHeYHOM Maciie. OOHapykeHue ButamuHa C B sSI0JIOYHOM COKeE.
Onpenenenue ButamMuHa D B peIObeM XKupe WM KypuHOM kenTke. [leiicTBue ¢epMeHTOB HAa peareHThl.

IIpakTuyeckoe 3anHsaTe NelS5*: AHaau3 JeKkapcTBEHHBIX NMpenapaToB. JlelicTBHE aMUIIO3BI
CIIOHBI Ha KpaxMmain. JleficTBue AeruaporeHa3bl HAa METHJICHOBBIM cunmil. JleiicTBuEe KaTana3bl Ha
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MEPOKCH BOJOpOAAa. AHANIHM3 JIEKAPCTBEHHBIX MpPENapaToB, IPOU3BOJHBIX CAJHIMIOBONH KHCIOTHI.
AHanu3 JIeKapCTBEHHBIX TPENapaToB, MPOU3BOIHBIX M-aMUHO(pEHOIIA

PA3JIEJI 2. OBIIIASA 1 HEOPTAHUYECKASA XUMUSA

Tema 2.1 Xumus — Hayka o BeniectBax. CTpoeHue aToma

17) CocraB BemectBa. U3mepeHue BemecTBa. ATOM — cioxHas yactuia. CocTaB aTOMHOTO
spa. JJIeKTPOHHAsA 000/109KAa AaTOMOB.

Xumudeckne dmeMeHThl. CrocoObl CYIeCTBOBAHUS XUMHUECKHAX IEMEHTOB: aTOMBI, IPOCTHIE
U CIIOKHBIE BellecTBa. BeriecTBa MOCTOSHHOTO M MIEPEMEHHOT0 COCTaBa. 3aKOH MMOCTOSHCTBA COCTaBa
BEIIeCTB. BemecTBa MOJEKYISIPHOTO M HEMOJIEKYJISIpHOTO cTpoeHusl. CrocoObl 0TOOpaskeHUS MOJIEKYJT:
MOJIEKYJIApHBIE W CTPYKTYpHBIE (DOPMYJIBI, MIAPOCTEPKHEBBIE M MacIITaOHBIE TMPOCTPAHCTBEHHBIE
(Ctroapta — bpurne6a) Moaenu MOJIEKYII.

Macca aTtoMOoB u MoOJeKyn.  ATomHas eauHHMIA Macchl.  OTHOCHTENBHBIC ATOMHAs W
MoOJIeKyJIApHas Macchl. KonndecTBo BemecTBa M €AUHHIIBI €T0 U3MEPEHHS: MOJIb, MMOJb, KMOJb. YHCIIO
Aoraznpo. MonsgpHas macca.

ArperaTHble COCTOSIHMSI BEIECTBa. TBepaoe (KpHCTaJuIM4eckoe W aMopdHOe), JKUIKOE H
ra3zoo0pa3HOe arperaTHble COCTOSIHUS BEIECTBA. 3aKOH ABOTaapo M €ro CISACTBHSA. MOJSPHBIH 00beM
BEIIECTB B ra3o00pa3HoM cocrosHuud. OObeAMHEHHBIM Ta30BbIM 3aKOH M ypaBHeHHE MeHaeneeBa —
Knaneiipona.

Cmecu BemiecTB. Pasznuumsa Mexay cMecsiMM M XUMHYECKHMMH COCIMHEHUSIMH. MaccoBas u
o0BeMHast TOJTN KOMITOHEHTOB CMECH.

JlemoHcTpanuu

OmnbITHI, WUTIOCTPUPYIOLINE 3aKOH COXpaHEHHs Macchl BemlecTB. HaGop mozeneil aTomMoB u
Mosekyn. HekoTopble BemecTBa Koau4ecTBOM B 1 Mois. Moaens MonsipHOTO 00beMa ra3os. CTpoeHune
aToMma.

JlokazaTenbCTBa CIOKHOCTU CTPOCHUS aTOMA: KaTOIHBIE U PEHTICHOBCKHE Ty4H, (POTOdPPEKT,
PaAnoaKTUBHOCTB, 3yekTponu3. [lmaneraphas momens atoma D. Pesepdopaa. Crtpoenue atoma mo H.
Bopy. CoBpemeHHBIE TIpeACTaBIEHUS O CTPOCHUH aToMa. KopITyCKyJIsIpHO-BOHOBOH TyalTu3M YacTHI]
MUKPOMHUDPA.

Hyxnonsl: npoTOHBI M1 HEUTPOHBL. M30TONBI M HYKAUIBL. Y CTOMYNUBOCTD SIED.

[TorsTHe 00 AIEKTPOHHOHOPOMTAIM W AJIEKTPOHHOM oOmake. KBaHTOBBIE UWcia: TIABHOE,
opOutanpHOe (TIOOO0YHOE), MAarHWTHOEC W CIMHOBOE. PacrmpeseneHne 3IICKTPOHOB IO SHEPTETHUSCKIM
YPOBHSIM, MOAYPOBHSM U OPOUTAISM B COOTBETCTBHUYU C MPHUHITUTIOM HAUMEHBINICH SJHEPTHU, TPUHITUTIOM
[Taynu u npaBunom ['yHaa. DieKTpoHHBIE KOH(HUTYparyu aTOMOB XUMHYECKHX 3JIEMEHTOB. BaneHTHBIe
BO3MOKHOCTH aTOMOB XUMHYECKHX AJIEMEHTOB. JJEKTPOHHAS KIACCU(PHUKAINSI XUMUIECKIX 3JIEMEHTOB:
s-, p-, d-, f-ameMeHTHLI.

JdemoHncTpauuu:
dotoaddexr. Moaenu opourtaneit pazmuaHoil HopMBbI.

JlaGopaTopHBbIii ONBIT
Habmonenne crekTpoB MCIYCKAaHHS W TOTJIOIIEHUS COSAMHEHWH, XUMHYECKHUX DJIEMEHTOB C
MOMOILBIO CIIEKTPOCKOIIA.

IIpakTnyeckoe 3ansiTue Nel6*: M3rorosieHne Moaesiei MoJIeKy/l HEKOTOPBIX OPraHUYECKUX
Y HeopraHmueckux BemiecTB. OUMCTKA BEIIECTB (QUIBTPOBAHHEM U AUCTHIIIALHEH. QOYHCTKA BellecTB
MEPEKPUCTAIIIN3ALNEHN.

IIpakTnyeckoe 3ansitue Nel7%: CocrTaBiieHMe 3JIEKTPOHHBIX CXeM, 3JEeKTPOHHBIX H
3JIEKTPOHHO- Tpau4ecKux GpopmMy.sa aTOMOB.

Tema 2.2 Ilepuoanyeckuii 3axoH u Ilepuoguyeckasi cucreMa XuMu4eckux djaementon [[. H.
MenpeiieeBa

18) OTkpsITHE NepHOAMYecKOro 3akoHa. Ilepuoanyuecknii 3aK0H M CTPOEHHE aTOMa.

[Ipennoceuiku: HakomieHWe (PaKTOIOTHUECKOTO Marepuana, padoThl mpenmecTBeHHUKOB (M.
B. He6Gepeiinepa, A. DO. lllamkyprya, JIx. A. Hwrtomenmca, JI. FO. Meiiepa), Che3] XUMHKOB B
Kapncpys, nnunoctHsle kauectBa JI. W. Menneneera. Ortkpeitne [ WM.  MenneneeBsiM
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Tlepuonuueckoro 3akoHa.

M3otoner.  CoBpeMEHHOE IMOHATHE XUMHUYECKOTO JJIEMEHTAa. 3akoHOMepHocTh [. Mo3mm.
CospemenHas popmynupoBka [lepuoamueckoro 3akona. [lepuoguueckasi cucteMa U CTPOSHUE aToMa.
®u3NUecKuil CMBICT MOPAIKOBOIO HOMEpa 3JIEMEHTOB, HOMEPOB IPYIIbl U nepuoaa. llepuoguueckoe
W3MCHCHHE CBOWCTB DJIEMEHTOB: paadyca aToMa; JHEPTHH WOHHU3AINH, DSJICKTPOOTPHIIATCIEHOCTH.
IIpramHBI U3MEHEHHS METALITMYECKUX W HEMETAUTMIECKAX CBOMCTB 3JIEMEHTOB B TPYIIAX M TEPHUOAAX,
B TOM uyHclie Oonmbimmx u cBepxOonbmmx. 3Hauenue [lepwogwmueckoro 3akoHa u Ilepmoamdeckoit
cuctemMbl Xxumuieckux sneMentoB JI. MI. MeHnaeneeBa aid pa3BUTHUSI HAYKU U TTOHUMAHUSI XUMUYECKOU
KapTHHBI MHpA.

JdeMoHcTpanuu
Paznmuunbeie BapwaHThl TaOmwmpl Ileprogudeckoil cHCTeMBl XUMHUYeCKHX d3iemeHToB J[. U
MengeneeBa. OOpasiibl MPOCTHIX BEIIESCTB OKCHIOB U THIPOKCHIOB AneMeHToB 111 neprona.

JlaGopaTopHBIii ONBIT
CpaBHEHHE CBOWCTB MPOCTHIX BEMIECTB, OKCHIOB U THAPOKCHAOB 3neMeHToB 111 meprona.

IpakTnyeckoe 3ansitue Nel8*: CocraBiieHHe YJIEKTPOHHBIX cXeM U (opmy

IpakTnyeckoe 3aHaTHe Nel9*: PacueTHble 3a7a4uM HAa HAXOXKJAeHHE OTHOCHTEILHOW
MOJIEKYJISIpHOH Macchl. OnpejiejieHHe MAacCOBOH J0JIM XHMHYECKUX 3JEMEHTOB B CJIO0KHOM
BellecTBe.

Tema 2.3 CTpoeHue BeulecTBa

19) [TonsiTHe 0 xXMMUYeckoii cBsa3u. KoBajieHTHast xumnuyeckasi cBsi3b. MoHHas XumMmnuyeckas
CBAI3b.

Tunel XUMUYECKUX CBSA3EH: KOBAJICHTHAs, MOHHAS, METAJTMYEcKas U BOJOPOHAS.

JlBa mMexaHu3Ma 00pa30BaHUS 3TOW CBS3M: OOMEHHBIH W JOHOPHO-aKIENTOPHBIH. (OCHOBHEIC
napamMeTpbl ATOr0 TUMA CBSA3U: JJIMHA, TPOYHOCTb, YrOJ CBSI3M WM BaJICHTHBIA yroi. (OCHOBHBIC
CBOMCTBAa  KOBAJIEHTHOU CBSI3H: HACHIIIEHHOCTD, MOJIIPAU3yEMOCTb u MPOYHOCT.
DNEKTPOOTPHUIIATEIPHOCTh W KIIACCU(HKAIMS KOBAJCHTHBIX CBS3CH IO ATOMY MpPH3HAKY: TMOJSpHAS U
HETOJISIPHAST KOBAJICHTHEIC CBSI3U. [lONSPHOCTH CBSI3M U MOJIAPHOCTH MOJIEKYNbl. Crioco0 mepeKphIBaHuUs
JNEKTPOHHBIX opOuTanel n Knaccu(rKanus KOBAJIEHTHBIX CBs3€H MO 3TOMY MPU3HAKY: G- U T-CBS3U.
KpaTHOoCTh KOBaJIGHTHBIX CBSI3€M M KiaccH(pUKamMi WX MO 3TOMY NPU3HAKY: OJWHApHBIE, IBOWHBIE,
TPOMHBIC, MOJYTOpPHBIC. THIBI KPUCTATUIMYECKUX PEIIETOK Y BELIECCTB C STUM TUIIOM CBS3U: ATOMHBIC U
MoJeKyIsapHble. PU3NYecKre CBOMCTBA BEUIECTB C ATUMHU KPUCTAJUINIECKIMH PEIIETKAMH.

Kpaiianii ciydail KOBaJIGHTHOH MOJSIpHON cBsI3W. MexaHu3M oOpa30BaHWsS HOHHOHN CBSI3H.
HoHHbIe KpUCTATITNYECKUE PEIISTKU U CBOMCTBA BEIIECTB C TAKUMU KPUCTAIIIaMU.

20) Meramuyeckas XHMH4YeCKasi CBSI3b. Bopoponnass xumu4Yeckasi  CBS3b.
KommnuiexcoodpazoBanue.

OcoObIif THIT XMMWUYECKOW CBSI3M, CYHICCTBYIONIMI B MeTaulax U CiUilaBaX. Ee oTiuus u
CXOJCTBO C KOBaJICHTHOW M HOHHOM cBs3sMu. (CBOMCTBAa MeTa/UIMUECKOW CBsI3U. MeTamiudeckue
KPUCTAJUTMYECKUE PEIIETKH U CBOMCTBA BEIIECTB C TAKUMHU KPHCTAJUIAMHU.

MexanusM 00pa3oBaHHS TaKOW CBS3H. Ee xmaccubukamms: MEXMOJICKYJISIpHast |
BHYTPUMOJICKYJISIpHAS BOAOPOAHBIC CBSI3U. MOJNEKYNIpHbIE KPUCTAUIMYECKUE PEIICTKH ISl 3TOTO THIA
cBs3u. Dusnueckrue CBOMCTBA BEIIECTB C BOJAOPOAHON CBs3bIO. buHooruyeckas poiib BOJOPOIHBIX
CBsi3ell B OpraHM3allil CTPYKTYp OuomonmMmepoB. EnuHas mpupojia XHMHUYECKUX CBS3CH: HaHMUYUe
pa3IUYHBIX TUIIOB CBSI3€H B OJJHOM BEILIECTBE, MEPEXO0] OJHOIO TUIA CBSA3H B APYTroMl U T. II.

[ToHsITHE O KOMILICKCHBIX COSAUHEHUsX. KOOpAMHAIMOHHOE YHUCIIO KOMILIEKCOOOpa3oBaTelIsl.
BryTpeHHss 1 BHELIHSSA chepa KOMILIEKCOB. HoMeHKIaTypa KOMIUIEKCHBIX COequHeHHN. VX 3HaveHue.

JdeMoHcTpanuu

Mogenun  MoOJIEKydl  pa3iM4HOW  apXUTEKTYpHI. Mojgenn w3  BO3AYIIHBIX  IIapOB
POCTPAHCTBEHHOTO PACIIONOKEHHUS SP-, SP-, SP - THOPHIHBIX opOuTaneil. MOoeNn KpUCTAITHYeCKHX
pemietok pasnmuuHoro turia. Moaenu monekyn JIHK u Genka.

JlaGopaTopHble ONBITHI
B3anMmo/ieiicTBHE MHOTOATOMHBIX CITUPTOB ¢ (PETUHTOBOM JKUAKOCThIO. KadecTBeHHBIC peakiun
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Ha noHbl Fe2+ u Fe3+.
[pakTuyeckoe 3ansaTHe Ne20*: CocTaBjieHHe 3JIeKTPOHHBIX QOPMYJT MOJIEKYJ H
ompejiesieHUe THIA CBS3M.

Tema 2.4 Ilontumepsl. JlucnepcHble CHCTEMBI.

21) Heopranmuyeckmue mnojuMepsl. Opranuyeckue mnoaumMepsnl. IloHsiTHe 0 AMCHEPCHBIX
CcHCTeMAX.

ITonumepbl — TpocThie BEIIECTBA C ATOMHOM KPUCTAIIMYECKOW PEHIETKOM:  ajNIOTPOIHbBIE
BUIOU3MEHEHUs yriiepoa (anmas, rpadut, KapOouH, ¢GyuiepeH, B3auUMOCBSI3b THOpPHIU3alliy opOuTaiei
y aTOMOB yTjepojia C MPOCTPAHCTBEHHBIM CTPOCHHEM AJUIOTPOITHBIX MOIM(UKAIIWIA); CEICH U TEILTyp
[[ENOYEYHOTO CTPOCHUs. [loauMephl — CIIOKHBIE BEIIECTBA C aTOMHOW KPUCTAJUTMYSCKOW PEIIeTKOM:
KBapII, KpEeMHE3eM (IMOKCHUIHBIC COCAMHCHMS KPEMHUS), KOpyHI (OKCHA alIOMHHUSA) |
ATFOMOCWIMKATHl (TIOJEBBIE IIMAThI, CIIOJa, KaoiuH). MuHepansl u TopHble moponsl. Cepa
racTudeckas. MuHepalbHOE BOJOKHO — acOecT. 3HaueHHME HEOPraHUYSCKUX MPUPOIHBIX TOJINMEPOB B
(hopMHUPOBaHUY OJTHON M3 TEOJIOTUIECKUX 000JI04YeK 3eMIH — JTUTOCHEpHI.

Crioco0bI UX MOMyYEHHs: PEeaKui MOTUMEPU3ALNN U PeakIuy NoIuKoHAeHcanuu. CTPyKTypBI
MOJIUMEPOB:  JIMHEWHBIC, PA3BETBJICHHBIC M MPOCTpaHCTBeHHbIC. CTPYKTypHUpOBAaHUE MOJIUMEPOB:
ByJIKaHHW3AIMsl KaydyyKoB, JyOJeHHE OENKOB, OTBEP)KICHUE ITOJMKOHCHCAIIHOHHBIX MOJIHMMEPOB.
Knaccugukanys noJuMepoB 1Mo pa3InyHbIM MPU3HAKAM.

Hucnepcupie cuctembl. Kiaccudukaius AUCIEPCHBIX CUCTEM B 3aBUCUMOCTH OT arperaTtHoro
COCTOSIHMSI JTUCTICPCUOHHOW Cpelbl W JAWCIEPCHOM (a3pl, a Takke MO0 pa3Mepy HUX YacTHIl.
I'pyOoancmiepcHble CHCTEMBI: dMYIIBCHUU U CYCTICH3UH. T OHKOAMCIIEPCHBIE CUCTEMBI: KOJUIOWIHBIE (30111
W TeIW) W HWCTUHHBIC (MOJICKYJSIDHBIC, MOJICKYJSIPHO-MOHHBIE W HOHHBIC). Oddext Turmans.
Koarymsiius B koyumouabix pactBopax. CHHEPE3HCB TellsX.

3HaueHne JUCIIEPCHBIX CUCTEMB )KMBOW M HEKHWBOHM MPHUPOJE M MPAKTHUECKON KU3HHU YEIIOBEKA.
OMyIIbCHUU U CYCIIEH3WW B CTPOUTENBCTBE, MHUIIEBON M MEAWIMHCKON MPOMBIIIIEHHOCTH, KOCMETHKE.
Buonoruueckne, METUIIMHCKHE W TEXHOJOTMUYECKUE 30JIH. 3HAUYCHHE TeJICH B OpraHU3aIlMM >KHBOU
MaTepuu. buomornyeckue, MUIIEBBIE, MEIUIIMHCKHE, KocMeThdeckue renu. CuHepesnuc Kak ¢akrop,
OTIPEACTISIONINI CPOK TOAHOCTH MPOAYKIIMU Ha OCHOBE Telieil. CBepThIBaHHE KPOBU KaK OMOJIOTHYECKUI
CHUHEpE3HC, €ro 3HauCHHE.

JdemoHcTpanuu

Komnmexknun mmactmace, KaydyKoB, BOJIOKOH, MHHEPAJIOB M TOPHBIX Mopoja. MuHepaibHOe
BOJIOKHO — acOecT — u u3fienus u3 Hero. Mojenu monekyn 6enkos, JTHK, PHK.

Buner mucriepcHBIX cHCTEM M MX XapakTepHble Mpu3Hakd. lIpoxoskaeHwe iyda cBeTa yepes
KOJUTOUIHBIC U UCTHHHBIC pacTBOPHI (3ddexT Tunmans).

JlabopaTopHBIE ONIBITHI
ITonydyenue cycnensuu cepbl U kaHuponu. IlomydeHue 3MyJIbCUM PacTUTENIBHOIO Macja U
oenzona. [Tomyyenue 3071 kpaxmana. [loxydenue 30 cepsl U3 THOCYIb(aTa HATPHS.

IpakTuyeckoe 3ansitue Ne2l1*: (Q3nakomjieHHMe ¢ o0pa3laMu IUIACTMACC, BOJIOKOH,
KAy4YyKOB, MUHEPAJIOB U FOPHBIX MOPO.

IIpoBepka mnacTMacc Ha 3JIEKTPUUYECKYIO MPOBOJUMOCTh, TOPIOYECTh, OTHOIIEHUE K pacTBOpam
KHCTIOT, Tmienmouedl W oxucinutenell. CpaBHEHHE CBONCTB TEPMOPEAKTUBHBIX M TEPMOIUIACTHYHBIX
miactMacc. [lojdydeHHe HHUTEH W3 KampOHOBOM MJIM JIaBCAaHOBOH cMouibl. OOHapy)KEeHHE XJIopa B
MOJTUBUHWIXJIOPUTIE.

IIpakTHyeckoe 3ansitne Ne22*: BprumcieHne 00beMHOH M MAacCOBOH J0JIM KOMIIOHEHTOB
cMecH

Tema 2.5 Xumudeckue peakuun

22) Knaccupukanus XUMHYECKHX peakiuii B OPraHuvYeckoil U HeOpraHu4YecKoil XUMUM.
BeposiTHOCTH NPOTEeKAHUA XUMHUYECKUX PeaKIuid.

[Nonsitue o xumMudeckor peakiuu. Peaknuu, waymmue 0e3 M3MEHEHHUS Ka4eCTBEHHOTO COCTaBa
BELIECTB: AJUIOTPONM3ALMS U U30Mepu3alus. Peaknuy, uaymue ¢ U3MEHEHHEM COCTaBa BELIECTB: IO
YHCIY U XapaKTepy pearupyromux U o0pa3yonuxcs BemecTB (Pa3ioKeHHs, COCTUHCHUS, 3aMEIleHHS,
oOMeHa); M0 W3MCHCHHMIO CTEIICHEW OKUCIICHUS OJIIEMEHTOB (OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC W
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HEOKHCIIUTENFHO-BOCCTAHOBUTENILHBIE PEAKIIMK); TI0 TETUIOBOMY 3D QEKTy (IK30- U SHIOTEPMHUYECKHE);
o (aze (roMo- ¥ reTeporeHHbIe); M0 HampaBlIeHHO (00paTUMbIE U HEOOpPATHMEBIC); IO HCIIOJIb30BAHUIO
KaTajau3aTopa (KaTaJTUTHYSCKUE U HEKATATUTUICCKUE); 0 MEXaHU3MY (paauKaibHbIC, MOJCKYISIPHBIC U
HMOHHBIE).

23) CkopocTh XUMHYECKHX peaKkiuii. O0paTUMOCTh XUMHUYECKHX PeaKIuii

BuyTtpennsia  3Heprus, SHTAJIBIUSL. TermoBoit  3p¢GeKkT XUMHYSCKHUX  PEAKIIMH.
Tepmoxumuueckue ypaBHeHusi. CTaHAapTHAs SHTANBIUS PEaKIuid U 00pa30BaHMS BEIIECTB. 3aKoH [
N. T'ecca u ero ciencTBusl. DHTPOMHS.

[TonsTHe 0 ckopocTH peakmuii. CKOPOCTh TOMO- ¥ TE€TEPOTCHHOM peaKIui. DHEpPrus aKTHBAIIHH.
®dakTophl, BIUAIONME HA CKOPOCTh XHMHYECKOW peakiuu. [lpupoma pearupyrommx BeEIIeCTB.
Temmnepatypa (3akoH Bant — lodda). Konuentpaums. Karanusatopsl m KaTanu3: TOMO- H
TeTepOTeHHBIH, WX MeXaHW3Mbl. @DepMEeHTHl, WX CpPaBHEHHE C HEOPTraHMYECKHMH KaTaJn3aTOpPaMH.
3aBHCUMOCTH CKOPOCTH PEAKLUI OT MMOBEPXHOCTH COMPUKOCHOBEHHS PEArHPYIOIINX BEIIECTB.

Xumunueckoe paBHoBecHe. [IoHATHE 0 XMMHYECKOM paBHOBeCHH. PaBHOBECHBIE KOHLIEHTPALIWU.
JIMHAMHYHOCT, XUMHYECKOTO paBHOBecus.  (DakToppl, BIMSIONINE Ha CMEIIEHHE pPaBHOBECHS:
KOHIICHTpaIws, AaBiieHue, Temreparypa (mpunaiumn Jlelllarense).

JdemoHcTpanuu

[perparnienne kpacHoro ¢gocdopa B Oeibli; KKCI0poaa B 030H. Mozenu OyTaHa v u300yTaHa.
ITonyuyenue kucnopoaa U3 MepoKcUaa BOJOPOIA U BOJIbI; AeTUApaTanus sTaHoa. Llenouka npesparieHuit
P — P,0O5 — H3POy; cBolicTBa yKCYCHOM KHCIIOTHI; pEeaKliu, HIYIUE C 00pa30BaHUEM OCalKa, ra3a u
BOJIBI; CBOWMCTBAa METAJJIOB, OKMCIICHHE abJETHa B KUCIOTY M CIIMPTa B albAerui. Peaxmum ropeHus;
PeaKIuu SHIO0TCPMHUYECKUE Ha PUMEPE PEaKIIUU Pa3IoKESHUH (PTaHOa, KaJTUIHHON CeTUTPBI, OMXpomara
aMMOHUSI) M DK30TCPMUYECKHE Ha MPUMEpPE peakiuil coenuHeHus (oOeciBeunBaHue OPOMHOW BOIBI U
pacTBOopa TepMaHTaHaTa Kajusl OSTWICHOM, TalleHHe W3BeCTH W Jp.). B3amMopeilicTBue IMHKa C
pacTBOpaMH COJISTHOW M CEPHOW KHCJIOT NMPH Pa3HBIX TeMIepaTypax, pa3HBIX KOHIEHTPAIUSIX COJSTHON
KHCJIOTHI, Pa3JIOKEHUE MEePOKCHIa KUCIOpoJa C MoMollblo okcuaa Mapranma (IV), karamasel cbIporo
Msica U ChIporo kaproderns. BzaumojeiicTBre IMHKA pa3IndHON MMOBEPXHOCTH (TIOPOIIKA, TBUIH, TPAHYII)
¢ KHcIoTOil. Momenp «kumsimero caos». CMemenne paBHoBecus B cucteme: Fe' + 3 CNS™ «——
Fe(CNS);; OMbUICHHE XUPOB, pEaKIUU ITEPUPUKAINKA. 3aBUCUMOCTh CTCIIEHH SJICKTPOIUTUICCKON
JUCCOIMALMM YKCYCHOM KHCIOTHl OoT pazbaBneHus. CpasHenue cBoiictB 0, 1 H pactBopoB cepHoil u
CEPHHCTON KHCJIOT; MyPaBBHUHOMN M YKCYCHOM KHCIIOT; THAPOKCHIOB JTUTHSI, HATPUS M KK

JlabopaTopHBIE ONBITHI

[TomydyeHue kuciaopoma pasjoKEHHEM IEpOKCHIa BOxOpola M (MIM) IepMaHraHaTa Kajus.
Peaknun, maymue c¢ oOpa3oBaHHEM OCallka, raza WIM BOABI JUIS OPraHUYECKUMX U HEOPTaHHUYECKUX
KHCJIOT.

IIpakTHyeckoe 3ansiTHe Ne23*: dakTOpHkl, BIUSIONINE HA CKOPOCTh peakuuu. Th

IIpakTnyeckoe 3aHsaTHeNe24%: @DaKTOphl, BJIMAIOIINE Ha CMeIleHHEe pPABHOBECH:
KOHIIEHTPALHs, faBJIeHHe, TeMIlepaTypa.

Tema 2.6 PacTBOpBI

24) IlousiTue o pacTBopax. 'maposn3 kak o0MeHHBII Mpouecc™®.

Ou3nKo-xMMHUYECKas MPUPOJIa PACTBOPECHUS W PAcTBOPOB. BzamMopeiicTBUE PacTBOPUTENS H
pacTBOpeHHOTO BemiecTBa. PacTBopuMocTh BemecTB. CrocoObl BRIpayKEHUSI KOHIIEHTPAIH PACTBOPOB:
MaccoBas OISl PACTBOPEHHOTO BEIIECTBA (TIPOLIEHTHAS), MOJISIpHAsI.

Teopus 3MEKTPONUTHYCCKON AUCCONUAai. MeXaHU3M JHUCCOIMAIMN BEIIECTB C Pa3IUnYHBIMHU
TUNIAMH  XUMHYECKHUX  CBS3CH. Brian pycckux YYeHBIX B pa3BUTHE TPEACTaBICHHNA 00
ANEKTPOIUTHIECKOHN nucconnanui. OCHOBHBIE TOJIOKEHHUS TEOPHUU AIIEKTPOITUTHYECKOW THUCCOLMAIHH.
CreneHp SNEKTPONUTHYECKON Aucconnanud u (akrtopsl ee 3aBucUMOCTH. CHIIBHBIE M CpEIHHUE
anekTponuThl.  Juccoumanus BoAwsl.  Bomopomuseiii mokaszatens.  Cpeaa BOXHBIX PacTBOPOB
3NEeKTPONNTOB. Peakiui oOMeHa B BOJIHBIX pACTBOpPaX AIIEKTPOJIUTOB.

25) I'uapoJiu3 opraHuyecKux BellecTB* (OCIKOB, JKHPOB, YIICBOIOB, TOIMHYKICOTHIOB,
AT®) 1 ero GHONTOTUYECKOE U MPAKTHYECKOE 3HAYCHUE.

HeoOpatuMeblii THAPOIIN3 OPraHUYEeCKHX W HEOPTaHWYECKHX COCIWHEHWA M €ro 3HAYCHHC B
MPaKTUIECKON MESITEIbHOCTH dYejoBeka. OOpaTtuMelii rumaponu3 cosei. CTyneHYaThlii THIPOIIH3.
[IpakTudeckoe MpuUMEHEHUE THAPOIIN3A.
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OwmbuieHHe KHUPOB. Peakius sTepudukamnmy.

JdeMoHcTpanuu

CpaBHeHI/Ie QJICKTPOMNPOBOAHOCTH  PaCTBOPOB  3JICKTPOJIUTOB. CMCH_ICHI/IC paBHOBECHUA
JIACCOITHAITIH CITA0BIX KUCTIOT. VHIUKATOPHI M N3MEHEHHE X OKPACKU B Pa3HBIX cpenax. CepHOKHCIBIN
1 PepMEHTATUBHBIN THAPOIN3 YIJICBOAOB. [ Mapoian3 KapOOHATOB, CYJIb(haTOB M CHIMKATOB MICIOYHBIX
MCTAJIJIOB; HUTPATOB CBHUHIIA (H) WJIM IWUHKAa, XJIOpuaa aMMOHUS.

IIpakTnyeckoe 3ansitue Ne25*: IlpurotoBieHHe PpacTBOpPOB PpPAa3jJHYHBIX BHIOB
KOHIEHTPAIMH
IIpakTHyeckoe 3ansiTie Ne26*: O0paTumblii ruapoan3 coseii. CTyneH4YaThIil THAPOJIN3.

Tema 2.7 OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIMU. DJIEKTPOXUMHYECKHE MPOLECChI.

26) OKHCINTEJBHO-BOCCTAHOBUTENbHBIE peaknuu. Kiaccupukanms  OKUCIUTENBHO-
BOCCTaHOBUTENBHBIX peakiuii. XMMHYeCKHe HMCTOYHHUKHM TOKA. JJIEKTPOJH3 PACIUIaBOB M BOJHBIX
PacTBOPOB AJIEKTPOIUTOB.

Crenenb okucieHusa. BoccranoButenu u okuciautenu. OKHCICHHE U BOCCTAaHOBIICHHUE.
Baxneilune OKHCIUTENM U BOCCTAHOBUTEIH. BOCCTAHOBHUTENBHBIE CBOMCTBA METAJJIOB — IPOCTHIX
BemiecTB.  OKuCIHTENbHbIE M BOCCTAHOBUTEIBHBIE CBOIMCTBA HEMETAJUIOB — TIPOCTHIX BEIIECTB.
BoccraHoBuTeNnbHEIE CBOMCTBAa BEIIECTB, OOpPA30BAaHHBIX JJIEMEHTAMHM B HU3IICH (OTPHUIATEIEHOMN)
cTenieHH OKUCIeHUs. OKUCIHUTENBHBIC CBOWCTBA BEIIECTB, OOpPa30BaHHBIX 3JICMEHTAMH B BBICIICH
(TOJOXKUTENBEHOW) CTENEeHN OKWCIEeHHsA. OKHCIUTENhHBIE M BOCCTAHOBUTENFHBIC CBOWCTBA BEIIECTB,
00pa30BaHHBIX JIEMEHTAMH B IPOMEXKYTOUHBIX CTEIICHSIX OKHCIICHHUSI.

Peakiuu MeXaTOMHOTO H  MEXMOJEKYISIPHOTO  OKHUCIICHUSA-BOCCTAHOBIICHHUS. Peaxiuu
BHYTPUMOJIEKYJISIPHOTO OKHCIICHHSA-BOCCTAHOBIIEHHUS. Peaklnu caMOOKHCIIEHUS-CaMOBOCCTAHOBIICHUS
(AucTIponOpIIMOHNpPOBaHUs). METOAbl COCTaBJICHHS YpPaBHEHHH OKHCIIHMTEIbHO-BOCCTAHOBUTEIIBHBIX

peakiuii. Merton BNEeKTpOHHOTO OanaHca. Bnusnue cpenpl Ha TNPOTEKAHUE OKUCIUTEIBHO-
BOCCTAaHOBUTEIBHBIX MPOIIECCOB
ONEeKTPOTHBIE IMOTEHIAAIIBI. Pan CTaHIAPTHBIX AIEKTPOIHBIX MMOTEHIIAAIOB

(3MEKTPOXMMHUYECKUHN PsJ] HANPSHKCHUA METAIOB). [ albBaHMYECKUE 3JIEMEHTHI WM TPUHIIMIIBI HX
pabotel.  CocraBicHHE TallbBAHUYECKHX 3JIEMEHTOB.  (O0pa3oBaHUE TaJbBAaHWYCCKUX TMap MpH
XUMHYECKHUX Tporeccax. | albBaHWYEeCKHE DJJIEMEHTBHI, TNpPUMEHSeMble B JKH3HH:  CBUHIIOBas
aKKyMyJsiToOpHas 0aTapes, HUKENb-KaJMHEBBIE OaTapey, TOIIMBHBIC JIEMEHTHI.

[Iponieccrl, mpoucxoAsIIve Ha KaTOJAE U aHOAC. YPABHEHHUS DJICKTPOXUMHUUYECKUX MPOIIECCOB.
DNEeKTponu3 BOTHBIX PACTBOPOB C HWHEPTHBIMH JJEKTPOJAMHU.  OJEKTPOJIU3 BOJHBIX PACTBOPOB C
PacTBOPUMBIMH 3JeKTpoaaMu. [IpakTHueckoe MpUMEHEHHUE dIEKTPOIH3a.

JdeMoHcTpanuu

BoccranoBnenne amxpomara Kajaus ITMHKOM. Boccranomnenwme okcuma memu (II) yrioem m
BOZIOpOIOM. BoccTaHOBIIEHHE AUXpOMATa Kallks STUIOBBIM CIUPTOM. OKUCITUTENbHBIE CBOMCTBA a30THOU
KuCIOThl. OKHCIUTEIbHBIE CBOWCTBA AMXpoMaTa Kaimus. | anbBaHMYECKUE DJICMEHTHI W OaTapeiiku.
DnekTposm3 pactBopa xjaopuaa meau (I1).

JlabopaTopHBIE ONIBITHI

B3aumoneiicTBUe METayUIOB C HEMETa/lIaMH, a TaKXe C pacTBOpaMHu COJedl U pacTBOpaMu
KHCJIOT. B3anmoelicTBre cepHOM 1 a30THOM KHUCIOT ¢ Mebio. OKUCIUTENBFHBIC CBOMCTBA ITIEpMaHTaHaTa
KaJlig B Pa3IUYHBIX Cpeax.

IIpakTuyeckoe 3ausTue Ne27*: CocraBienue ypapuenuii OBP u 3jexTposusa
IIpakTHyeckoe 3ansitne Ne28*: M3yueHHne raaibBaHMYeCKHX 3J1€MEHTOB, NMPHMEHSIEMBIX B
JKH3HH.

Tema 2.8 Knaccupukanus Bemects. IIpocThie BemecTna.

27) Knaccugukanusa HeOpraHu4ecKux BemecTs. MeTa/luIbl.

[Ipocteie u crnoxuele BemecTBa. Okcuapl, uX kinaccuukanus. ['mapokcuapl (OCHOBaHHA,
KHCTIOPOJCOAEpKAIINE KHUCIOThI,  aM(oTepHble THUAPOKCUABI).  Kucmorel, ux Kiaccupukamus.
OcHoBanus, ux knaccudpukanus. Conu cpeiHue, KUCIbIe, OCHOBHBIC M KOMIUICKCHEIE.
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[TonokeHne MeTamIoB B TEPHUOJUYECKONH CHCTEME W OCOOEHHOCTH CTPOEHHS WX aTOMOB.
[IpocTeie BemecTBa — METAUIBL: CTPOCHHE KPHCTAJUIOB M METaJUIMYecKas XuMudeckas cBsi3b. OOrmmme
(hu3nuecKkue CBONMCTBA METAJJIOB U MX BOCCTAHOBUTEIILHBIC CBOWCTBA: B3aUMOCHCTBUE C HEMETAJUIAMU
(kucnoposoM, TajoreHaMH, CEpod, a30TOM, BOIOPOJOM), BOJAOH, KHCJIOTaMH, PacTBOPaMH COJICH,
OpPraHMYECKUMH BeIIeCTBaMHU (CIHUPTaMH, TaJOT€HANIKaHaMH, (EHOJOM, KHCIOTaMH), IIEI0YaMU.
Oxcuapl ¥ THAPOKCHIBI METAJUIOB. 3aBHCHMOCTH CBOWCTB 3THUX COCOUHEHHU OT CTENEHEH OKUCIICHUS
METaJUIOB. 3HAYCHUE METAJIOB B MPUPOJIC U )KU3HU OPTaHU3MOB.

Kopposus meramnoB. llonstue kopposmm. XuWMHUECKas KOPPO3HSA.  DICKTPOXUMUUECKAs
Koppo3ust. CrocoOb! 3alTUTHl METaIOB OT KOPPO3HH.

OO01mue crmocoOb! MOTyYeHUsT METaLUTOB. MeTasuiel B mpupoae. MeTauryprus U €€ BUABL: TUpPO-,
TUAPO- U DICKTPOMETALIYPrus. IJICKTPOJIU3 PacIIaBOB U PACTBOPOB COCAUHEHUI METaUIOB U €Tro
MIPaKTHYECKOe 3HAUCHHE.

28) Hemerasibl.

[Monoxxenne HemetaioB B [lepwoamueckoil cucreme, OCOOCHHOCTH CTPOSHUS UX ATOMOB.
DNEeKTPOOTPHUIATEIBHOCTh. biaropognbie ra3pl. DJIEKTPOHHOE CTPOEHHE aTOMOB OJIATOPOJHBIX Ta30B U
0COOCHHOCTH UX XUMHUYECKUX U (PU3HYECKUX CBOWCTB. HemeTtamnsl — mpocThie BemecTBa. Mx atomMHOe U
MOJICKYJIIPHOE CTpOEHUE HX. AJioTponus. XHUMHUYECKHE CBOMCTBAa HeMeTamioB. OKUCIUTEIbHBIC
CBOMCTBa: B3aWMO/JICHCTBHE C META/IaMH, BOJOPOJIOM, MEHEE AJIEKTPOOTPUIATEIFHBIMI HEMETAIIAMU,
HEKOTOPBIMH CIIOKHBIMH BeIIeCTBaMH. BOCCTaHOBUTENbHBIE CBOWCTBA HEMETAJNIOB B PEAKIUSAX C
(hTopoM, KHCIOPOAOM, CIOXKHBIMHU BEIIECTBAMU — OKUCIUTEIISIMU (a30THON M CEPHOUN KUCIOTAMH U JIp.).

JdemoHcTpanuu

Komnexnus «Knaccudukaius HeopraHUYECKUX BEIISCTB» M 00pa3libl MPeJICTaBUTENCH KITacCOB.
Komnexknus «Kmaccugukanms opraHMYecKUX BEHISCTB» U 00pasilbl MPeCTaBUTENICH KilaccoB. Moenu
KPUCTAJUTMYECKUX PEIIeTOK MeTaioB. KOJIEKIHs MEeTalioB ¢ pa3HBIMH (PHU3NYECKMMH CBOMCTBAMHU.
BzaumopeiicTBue nUTHA, HATPUS, MarHUS M JKejle3a C KHCIOPOJOM; IIENIOYHBIX METaJUIOB C BOJOM,
criupramMu, (EHOJOM; IMHKA ¢ PACTBOPaMH COJISTHON M CEpHOW KHUCIIOT, HATPHUS C CEPOil; aTFOMUHUS C
HOIIOM; JKele3a C paCTBOPOM MEIHOTO KYIOpOCa; aFOMHHHUS C PacTBOPOM eIKoro Hatpa. OKCHIBI U
THAPOKCHUIIBI XpoMa. Koppo3us METayioB B 3aBUCHMOCTH OT yCJIOBHA. 3aIllWTa METAJIOB OT KOPPO3UH:
00pa3ipl «HEpXKaBECK», 3alIUTHBIX MOKpbITHHA. Koteknus pyn. OIEKTponu3 pacTBOPOB COJICH.
Mopnenu KpHUCTaUNTMYECKUX PEIISTOK Hoja, anmMasa, rpadura. Ammorporusi docdopa, cepsl,
KHcIopona. BzanMonelcTBHe BOgOpOAa ¢ KUCIOPOJOM; CYPbMBI C XJIOPOM; HaTpHUA C WOAOM; XJIopa C
pacTBOpoM OpoMHuIa Kajus; XJIOPHOW W CEPOBOIOPOAHON BOIBI, OOCCIIBEUMBAHHUE OpPOMHOU BOIIBI
STUIICHOM WJIH alleTHIICHOM.

JlaGopaTopHbIe ONBITHI

OszHakomyieHHEe ¢ oOpa3llaMHM  TPEJACTABUTENICH  KJIAaCCOB  HEOPTaHMYECKHX  BEIICCTB.
O3HakoMJICHHE C OOpaslaMu TpPEJCTaBUTENCH KIacCOB OpraHMYeCKUX BelnecTB. (O3HAKOMIIGHUE C
kosekiuen pya. Ilonmyuenue kuciopoaa U ero cBoictBa. llomyueHue BOJOpOJia M €ro CBOMCTBA.
ITonyuyenue mmacTUUECKOM cepbl, XUMHUYECKHE CBOMCTBa cepbl.  B3aumonelicTBue METaIOB C
pacTBopamMH KUCJIOT U coneil. CBOWCTBa yIJIsS: aJicOpOIMOHHBIE, BOCCTAHOBUTENBbHEIC. B3aumoeiicTBre
[MHKAa WM QIIOMHHHUS C PAacTBOpaMH KHCIOT M Imenoueil. OxpammBaHWe TUITaMEHH KaTHOHAMHU
IEJTIOYHBIX ¥ MIeT0YHO3EMETbHBIX METAJIIOB.

IIpakTuyeckoe 3ansitue Ne29*: IloayueHue, coOmpaHue W pacmo3naBanme rasoB. Thb.
Kuciorsl. OcHoBaHus.

Tema 2.9 OcHOBHBIE KJIacChl HEOPTAHUYECKNX M OPraHUYeCKNX COeHHEeHUIH

29) Boapopoanbie coeqMHEHUs] HeMETANIOB. OKCHUABI H AHTHAPHALI KapOOHOBBIX KHUCJIOT.
AM@oTepHBIe COeANHEHNS.

[Monyyenne ammuaka U XJIOPOBOAOPOJA CHUHTE30M M KOCBEHHO. DuH3HUYECKHE CBOWUCTBA.
OTHOIIIEHHE K BOJE: KHCIIOTHO-OCHOBHBIE CBOICTBA.

Heconeobpasyromue u coneobpasyromie OKCHIb.  KHUCIOTHBIE OKCHIBI, WX CBOWCTBA.
OCHOBHBIE OKCHJIBI, WX CBOWCTBAa. AMQOTEPHBIC OKCUIBI, MX CBOWCTBA. 3aBUCUMOCThH CBOWCTB OKCHJIOB
METAJIJIOB OT CTETICHH OKUCIICHUS. AHTHJIPHUJIBI KAPOOHOBBIX KHCIIOT KaK aHAIOTH KHCIOTHBIX OKCHJIOB.

Kucnorer opranmdeckue W Heopranmdeckwe. KHCIIOTBI B CBET€ TEOPHH DJICKTPOTUTHICCKOM
qucconuarnuu.  KuCIoTel B CBeTe NPOTONMTHYECKOW Teopuu. Kiaccudukanus OpraHMYecKUX H
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HEOpraHM4YecKuxX KUcIoT. OOIIue CBOWCTBA KUCIIOT: B3aMMOJICHCTBHAE OPraHMYECKUX M HEOPTaHMUECKHX
KHCJIOT C METaJUTAMH, OCHOBHBIMHU M aM(OTEPHBIMHU OKCHIAMH U THAPOKCHIAMH, COJISIMH, O0Opa30BaHHE
CIOXKHBIX 3¢upoB. OcOOEHHOCTH CBOHCTB KOHIEHTPUPOBAHHOW CEPHON M a30THON KHCIIOT.

OcHoBaHusl opraHudeckue U Heopranudeckue. OCHOBaHMS B CBETE TCOPUHU AICKTPOIUTHUCCKOU
mucconman.  OCHOBaHHMS B CBETE MPOTOJUTHYECKOW Teopud. Kiaccudukamusi OpraHUYecKuxX Hu
HEOPraHWYECKUX OCHOBaHMI.  XHMMHYECKHE CBOMCTBA IIEJIOYEH W HEPACTBOPHUMBIX OCHOBaHMI.
CBoticTBa OESCKHUCIOPOJAHBIX OCHOBAaHUI: aMMHaka M aMUHOB. B3anMHOE BIUSHHE aTOMOB B MOJICKYJIS
aHWJINHA.

AMdoTepHBIe OpraHMYecKHe U HEOPTaHHUECKHE COeMHEHUsI. AMQOTEpHBIE OCHOBaHHS B CBETE
MPOTOJUTUYECKOU TEOPUHU. AM}OTEpHOCTE OKCHJIOB Y THAPOKCUAOB TIEPEXOAHBIX METAJUIOB!
B3aUMOJICUCTBHE C KHCIOTaMH U LIEI0YaMHU.

30) Conu. I'eHeTHueckas CBSI3b MEKAY KJaccaMM OPraHMYeCKMX M HeOPraHU4YecKHX
cOoeJUHEeHHUI.

Krnaccudukanus u xumudeckue cBoiictsa coyieii. OCcoOEHHOCTH CBOWMCTB COJIECH OpraHUYECKUX U
HEOPraHWYEeCKUX KHCIOT.

IToHsiTE O TeHETMYECKOM CBSA3M M TE€HETUYECKUX pAJlaX B HEOPTraHWYECKOM M OpraHUYeCKOu
xumun. ['eHeTHdeckue psapl MeTaia (Ha MpuMepe KalbIus U JKene3a), HemeTamia (Cepbl U KpeMHUs),
MIEPEXOHOTO dJeMeHTa (I[MHKa). | eHeThyecKue PsIbl M TeHEeTHYecKas CBS3b B OPraHUYECKON XMMHUU.
EnuncTBO MUpa BelecTs.

JdeMoHcTpanuu

Komekiun KHUCIOTHBIX, OCHOBHBIX U aM()OTEPHBIX OKCHIOB, JEMOHCTPALUsS WX CBOMCTB.
B3aumopeiicTBre KOHIIGHTPUPOBAHHBIX A30THOH W CEPHON KHCJIOT, a Takke pa30aBIieHHOW a30THON
KHCIIOTHI ¢ Menblo. Peakmus «cepeOpsHOTO 3epKaia» s MypaBbUHOW KHUCJIOTHL. B3amMopeiicTeue
pacTBOpa THIPOKCHAA HATPUS C KUCIOTHBIMH okcumamu (okcumoMm (ocdopa (V)), amdorepHbIMEU
TUAPOKCHIAMH (THAPOKCHIOM IIMHKA). B3anmMopeicTBHe aMMHMaka ¢ XJOPOBOIOPOIOM W BOIOM.
AHaJOriYyHO I METHJIaMHHA. BzaumopneiicTBue aMHUHOKHCIIOT C KHCIOTaMM U IIEJIOYAMHU.
Ocy1iecTBlIeHHE NTEPEXOO0B:

Ca — Ca0O — Ca;3(PO,), — Ca(OH),

P— P205 - H3PO4

Cu — CuO — CuSO,4 — Cu(OH), — CuO — Cu

C2H5OH - C2H4 — C2H4BI'2

JlabopaTopHBIE ONBITHI

CBoiicTBa COISHOM, cepHOU (pa30aBIICHHON) M YKCYCHOM KHCJIOT. B3anMoeicTBHE THAPOKCHIA
Hatpus ¢ coimsiMu (cynbdarom memam (II) m xmopumom ammoHus). PasnoskeHue THUIpOKCHIA MEIH.
[Toydenue u am@oTepHBIC CBOWCTBA TUAPOKCUAA AFOMUHKS. YCTpaHEHUE BPEMEHHOW U MOCTOSHHON
KECTKOCTH.

IIpakTnyeckoe 3ansitne Ne30*: ITosyuenme m cBoiicTBa yriuekucjoro rasa. Ilosydenme
7KeCTKOH BOJBI M U3yYeHHe ee CBOICTB.

IIpakTnyeckoe 3ansaTHe Ne3l*: IlosyuyeHHe XJI0POBOAOPOAA M COJISIHOM KMCJIOTBI, HMX
cpoiictBa. Ilosryyenue aMmmuaxa, ero CBOMCTBA.

Tema 2.10 Xumus 3;1eMeHTOB. XUMHUSI B JKU3HH 001ECTBA

31) s-Daementnl. Bogopoa. Diementsl IA-rpynnel. diaeMeHThI IIA-rpynmnsl.

JIBOiicTBEHHOE TMOJIOKEHUE BOAOPO/Ia B MEPHUOINIECKOM cucteme. M3oTomel Bogopona. Tsokenmas
Boma. OKHCIUTENbHBIC U BOCCTAHOBUTEILHBIC CBOIMCTBAa BOJOpOJA, €ro NMOJYYCHHE U MPUMCHCHUE.
Ponrs Bomopoma B KHBOW M HEXXHMBOW mpupone. Boma. Poib Bombl Kak cpegooOpa3yromero BEIecTBa
KIICTKH. DKOJOTHYECKHUE aCTICKThI BOJIOTIOIH30BAHUS.

[lenounsle Metaibl. OOIIast XapaKTEPUCTHKA MISIIOYHBIX METAJIOB HA OCHOBAHHUH TIOJIOXKCHHUSI
B Ilepuoamueckoid cucreme nsnemeHTtoB J[. M. MenneneeBa u crTpoeHusi aroMoB. Ilomydenue,
(usnveckue W XUMHYECKHE CBOMCTBA IMIENOYHBIX METAIOB. KaTHOHBI MIETOYHBIX METAJUIOB Kak
BaKHEHIIas XUMUYecKasi popMa MX CYIIECTBOBAHUS, DPETYJISTHBHASI POJIb KATUOHOB Kalus M HATPUS B
KUBOM KieTke. [IpupomHbIe COeTUHEHMS HATPHS U KaJIWs, WX 3HAYCHUE.

OO0mast XxapakTepHUCTHKA MIETIOYHO3EMETbHBIX METAJUIOB M MarHusl Ha OCHOBAHWH IOJIOKEHUS B
Ilepuoanueckoit cucteme asnementoB J[. WM. MenneneeBa u ctpoeHus atomoB. Kanpuwmii, ero
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noiryueHue, (pu3mueckre U XMMHUYEeCKHe CBOMCTBAa. BakHeimne coemnHEHNs KaubIisl, WX 3HaYEHHE U
npuMenenue. Kambuuii B mpupoje, ero Onooruyeckas pojib.

32) p-diieMeHTBI. AJIIOMUHAN. Yriaepoa U kpeMHui. ['anorensl. XanbKoreHsl. JaeMeHTHI
VA-rpynnsl. Jinementsl [VA-rpynnsi. d-J1eMeHTBI.

XapakTepucTHKa aJlOMUHHUS Ha OCHOBAHMM TOJIOKEeHUs B [leprnonnueckoi cuctemMe 3J€MEHTOB
J. W. Menneneesa u crpoeHus aroma. llomydenue, ¢u3ndeckue M XUMHUYECKHE CBOKWCTBA AJTFOMHUHHUS.
Baxneiimune coeAMHEHUS aTIOMUHUS, UX CBOWCTBa, 3Ha4YC€HUE U NpuUMeHeHue. [IpupoaHble coeTMHEHUS
ATFOMUHUSL.

OO0mrast xapakTepuCTHKa HAa OCHOBAaHMHM WX MojoxeHus B Ilepmommdeckoit cucreme . N.
MenzeneeBa U cTpoeHust atoMa. [IpocThie BemecTBa, 0Opa3oBaHHBIC ATUMHU dieMeHTamMu. OKCHIBI U
TUAPOKCHUIIBI yIiepoda U KpeMHus. BakHeimive conu yroibHOM UM KpeMHHEBOU KUCHOT. CullMKaTHAs
MIPOMBIIIUIEHHOCTb.

OO0mas xapakTepUCTHKA TaJIOTCHOB HA OCHOBaHWM WX TOJOXeHUs B [lepuommueckoit cucteme
anemeHToB JI. WM. MeHnaeneeBa U CTpOEHUS aTOMOB. [ aloOreHbl — HPOCTHIE BELIECTBA: CTPOCHHE
MOJIEKYJI, XUMHYECKHE CBOMCTBA, TOJydeHHE U MPUMEHEeHHe. BaxHeilne coeAMHEeHUS TaIOTEHOB, HX
CBOICTBa, 3HAaY€HHE U NMpUMeHeHue. ['anoreHsl B ipupojie. buosorudeckas posib raJloreHoOB.

OO0mas xapakTepuCTHKa XalbKOTEHOB Ha OCHOBAHMM uX mosoxeHus B [lepuoauueckoit cucteme
aneMeHToB JI. M. MenjeneeBa u CTpOEHUSI aTOMOB. XaJIbKOT€HbI — MPOCTHIE BEIIECTBA. AJLIOTPOIIHSL.
CrpoeHre MOJIEKYIT aJuIOTPOIHBIX MoAu(UKanuii u ux coiictea. [lomydeHne U MpUMEHEHHE KUCIOpOIa
U cepbl. XaJILKOTCHBI B PUPOJIC, MX OMOIOTHYECKas poOilb.

OOmass xXapakTepUCTHKA DJJIEMEHTOB JTOH TpyNIBl HAa OCHOBAaHMM WX TIOJOXKCHHS B
Ilepnongmueckoii cucreme anmementoB J[. M. MennaeneeBa u cTpoeHus aToMOB. CTpPOCHHE MOJICKYJIBI
a30Ta ¥ aJUIOTPOIHBIX MoJuduKaIuii pochopa, WX QU3NIESCKHE U XUMHYECKUE CBOWCTBA. BomopoHbie
coemuHeHHs dNeMeHTOB VA-rpymmbel.  Okcuasl azota u ¢docdopa, COOTBETCTBYIOIIUE MM KHUCIOTHI.
Comu 3tux kucioT. CBOHCTBa KHUCIOPOAHBIX COCIMHEHHM a30ora M Qochopa, HUX 3HAUCHHE U
npuMeHeHue. A3oT u docdop B mpupoje, WX OHOJOrHUECKas POJIb.

OOmass xXapakTepUCTHKA DJJIEMEHTOB JTOH TpyNIBl HAa OCHOBAaHMM WX TIOJOXKCHHS B
Ilepuoanueckoit cucreme smementoB [I. WM. MeHnneneeBa U CTpoeHUST aTOMOB. YTIJIEpoA U €ro
annotporusi. CBOHCTBA ayUTOTPOIHBIX MOJMU(BUKAINN yriiepoaa, WX 3HaueHHe W npuMeHeHne. OKCHJIbI
U TUAPOKCUIBI YTICPOIa U KPEMHUS, UX XUMHUECKHe cBoicTBa. COJU YyroJlbHON U KPEMHHUEBBIX KUCIIOT,
WX 3HaYCHUE U mpuMeHeHue. [IpupomooOpasyromas poib yriepoa Jjs )KUBOW U KPEMHUS I HeXKUBON
TIPUPOIBI.

Ocobennoctu crtpoeHust atomoB d-anementoB (IB-VIIIB-rpynm). Menp, HHUHK, XpoM, XKeJe3o,
MapraHel] Kak IPOCThIC BEIIeCTBa, WX (U3NYCCKHE M XUMHUYECKHE CBOHCTBa. HaxoxmeHue >THX
METaJIJIOB B IPUPOZE, WX MOoJy4deHue u 3HaueHue. CoequHeHHs d-3JIeMEHTOB C Pa3IMYHBIMHU CTETICHAMU
OKHUCIJIEHUS. XapakTep OKCHUAOB M TUAPOKCHUAOB STHUX DJIEMEHTOB B 3aBUCUMOCTH OT CTETIEHH OKHCIICHHUS
MeTasa.

JdemoHcTpanuu

Konnmeknuu mpocThIX BeliecTs, 00pa30BaHHBIX IEMEHTAMH Pa3JIMYHBIX JICKTPOHHBIX CEMEWCTB.
Konneknun mMuHepasioB ¥ ropHBIX mopoj. [lomydeHne amioTpOIHBIX MOIU(UKAIMA KUCIOPOAA, CEPBI,
(bochopa. Xumuueckre CBOHCTBA BOJIOPOJIA, KHCIIOPOa, cephl, pocdopa, raoreHoB, yriepoja.

Oxcumsl ceprl, a30Ta, Yriiepoja, Jkeine3a, Mapratia, MeJIu ¢ Pa3InIHBIMHU CTETICHSIMHU OKHCIICHUS,
UX CBOMCTBa. [ MAPOKCUABI CEPBI, XpOMa, MapraHiia, xKejue3a, MeAu, alFOMUHUS U IIUHKA, UX TOJyYeHUE U
XHMHYECKHE CBOMCTRBA.

JlabopaTopHbIe ONIBITHI
N3ydeHne cBONCTB MPOCTBIX BEIIECTB M COETUHEHHUM S-3JIEMEHTOB. V3yueHne cBOMCTB MPOCTBIX
BEIIIECTB U COCIMHCHUN P-2J1eMEHTOB. V3yueHne CBOMCTB IMPOCTHIX BEMIECTB M COCTUHEHUH d-2JIEMEHTOB.

33) Xumus u npou3BOACTBO. XMMHS B CeJIbCKOM XO03sliicTBeE.

XvUMHYecKasi TPOMBIIICHHOCTh M XUMHUYeckne TexHonornd.  CheIpbe Il XUMHYECKOH
MIPOMBIIIUIEHHOCTH. Bo/a B XUMIUYECKOil MPOMBIIIITIEHHOCTH. DHEPIHs ISl XUMHYECKOTO IPOM3BO/ICTBA.
Hayunsle npuHIUNIBE XUMHUUYECKOTO MPOU3BOJCTBA. 3allUTa OKPY>KAIOIIeH Cpelbl U oxpaHa Tpyda Mpu
XUMUYECKOM Ipou3BoJicTBe. OCHOBHBIC CTAIUN XUMUYECKOTO MPor3BoACcTBa. CpaBHEHHE NMPOU3BOACTBA
aMMHaKa ¥ MeTaHoJa.

Xumuzauus CelbCKOTO XO3sIiCTBA U €€ HampaBjieHus. PacTeHus W Mo4YBa, IOYBCHHBIM

25



TIOTJIOIIAIOIIUA KOMIUIEKC.  YJIOOpeHHsT W WX KiIacCUpUKAIMsA. XUMHUYECKHE CPEJICTBA 3alllUThI
pactenuii. OTpHUIATENFHBIE TIOCIEACTBUS MPUMEHEHHS MMECTHIUAOB U 00ph0a ¢ HUMH. XUMH3AIUA
>KHUBOTHOBO/JICTBA.

34) Xumusi 4 MoBceHEBHAS JKU3Hb YeJI0BeEKa.

XUMHUS U OKOJIOTHS. XUMHUYECKOE 3arps3HeHHE OKpyxaroleh cpeasl. Oxpana ruapochepsl oT
XUMHYECKOro 3arps3HeHrs. OxpaHa MOYBBI OT XMMHYECKOro 3arpssHeHma. OxpaHa atMocdepsl OT
XUMHYECKOTO0 3arpsi3HeHus. OxpanHa ¢uiopbl U (hayHBl OT XUMUYECKOTO 3arpsi3HeHus. buoTexHomorus u
TeHHAsI HHKCHEPHSI.

JomammHss anreka. Moromume W ymcersimue cpeactBa.  CpencrtBa OOpbOBI ¢ OBITOBBIMU
HaceKOMbIMHU. CpeJCcTBa JTUYHON TUTHEHBI M KOCMETHUKH. XWMHS U TUIIA. MapKHUpPOBKH YIaKOBOK
MUIIEBBIX U TUTHCHUYCCKUX MPOIYKTOB U YMEHHUE WX YUTATh. ODKOJIOTHS XKUIUIIA. XUMHS U TCHETHKA
YenoBeKa.

JlemoHcTpanuu

Mopnenu MpoW3BOACTBA CEPHOM KHUCIOTH M aMMuaka. Kosureknus ynoOpeHuid M TEeCTHIUJIOB.
OO6pa3sIisl cpeACTB OBITOBOM XMMHUH U JIEKAPCTBEHHBIX MPEMIapaToB.

IIpakTHyeckoe 3ansaTHe Ne32*: PemeHne 3kcnepuMeHTAIbHBIX 32/1a4 110 XUMHUM 3JIEMEHTOB

[Tonyyenue TUAPOKCUIOB ATIOMUHUS M LMHKA; HUCCICAOBaHHE WX CBOWCTB. IlodmyueHue u
HCCIIeIOBaHUE CBOUCTB OKCHIIOB Cepbl, yriepoja, Gochopa. O3HakoMIeHHe ¢ KOJJIEKINel ya00peHmii
U necTunna0B. O3HaKOMIIEHHE C 00pa3liaMu CpeACcTB OBITOBOM XMMUH U JIEKAPCTBEHHBIX MPENapaTOB.
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BHeayzmTopﬂaﬂ CaMOCTOATECJIbHANA paﬁoTa.

1 buotexHonmorus u reHHas HHKeHepus — TexHosiorun X XI Bexa.

2 HanoTtexHonoruskaknpuopuTe THOCHANPABICHUEPA3BUTU HAYKUUIIPOU3BOCTBA B
Poccuiickoii @eaepanuu.

3 CoBpeMeHHBIE METOIBI 00€33apaKUBAHUS BOIBI.

4 AJTOTPOITHST METAJIIIOB.

5 JKusznb un nestensHocTh J.M.Menaeneena.

6 «ITepuognaeckomy 3aKoHy OyayIiee He TPO3UT pa3pyIICHUEM. . .»

7 Cunres 114-ro sanemenTa — TpUyM( POCCUHCKUX (DU3MKOB-SIACPIIMKOB.

8 W3oTomnsl Bogopoa.

9 Hcnonp3oBanue pailuoOaKTUBHBIX U30TOMOB B TEXHUUECKHUX LESIX.

10 PeHTreHoBcKOE M3ITydeHHE U ero UCTIONb30BAHNE B TEXHUKE W METUIIHHE.

11 [Ina3zma — yeTBEpTOE COCTOSHNE BEIIECTBA.

12 AMop(dHEIE BeleCTBa B MIPUPOJIC, TEXHHUKE, OBITY.

13 Oxpana OKpyXaromenl cpeapl OT XHMHUYEeCKOro 3arpsi3HeHus. KommdecTBeHHBIE
XapaKTEPUCTUKH 3aTrPSA3HEHUS OKPYIKAIOIIEH Cpeibl.

14 [Ipumenenune TBepaoro u razoodpasnoro okcuaa yriaepoaa(lVv).

15 3ammTa 030HOBOTO dKpaHa OT XUMUYIECKOTO 3arpsI3HECHUS.

16 I'pyOomucniepcHbie  cucTembl, WX  Kjlaccupukamus W UCTHOJB30BAaHHE B
po(heCCUOHATBHON JIEATEIIHOCTH.

17 Kocmernueckue renu.

18 IIpumeHeHue cycrneH3uid U SMYJILCUNA B CTPOUTEIIbCTRE.

19 MuHepasbl ¥ TOPHBIC MTOPOJIBI KAK OCHOBA JTUTOC(EPHI.

20 PactBops! Bokpyr Hac. Tumsl pacTBOpPOB.

21 Bopa xak peareHT u cpefia Juisi XMMUYECKOT0 Tpoliecca.

22 JKuznb n nesrensHocTh C.AppeHuyca.

23 BxnagoreuecTBEHHBIXYUCHBIXBPA3BUTUETCOPUUIICKTPOIUTHUECCKOUTUCCOUAIIH.

24 YcerpaneHue )KeCTKOCTH BOBI HA MTPOMBIIIICHHBIX MPEANPUSITHUSX.

25 Cepnas KHCIIOTa — «XJ1€0 XUMUYECKOW TTPOMBIIIIIEHHOCTH.

26 Hcrnonb30BaHue MUHEPAILHBIX KUCIIOT HA TPEANPHUSATHSIX PA3IAIHOTO TPOQUIIS.

27 OKcUIBI ¥ COMU KaK CTPOUTETBHBIC MAaTEPUAIIBI.

28 Hcropus rumnca.

29 TToBapeHHas cOJIb KaK XUMHUYECKOE ChIPhE.

30 MHoronvkuii kKapOOHAT KalbIUs: B IPUPOJIC, B IPOMBIIIUICHHOCTH, B OBITY.

31 Peakiuu ropeHus Ha MPOU3BOJICTBE U B OBITY.

32 BuptyanbHoe MoieIMpoBaHre XUMUYECKHUX MTPOIIECCOB.

33 ONEKTPOIN3 paCTBOPOB AIEKTPOIIUTOB.

34 DIIEKTPOIIN3 PACIIABOB DJIEKTPOJIUTOB.

35 IIpakTryeckoe TmNpUMEHEHHE DIEKTpPoiu3a: papUHUPOBAHHWE, TalbBAHOIUIACTHKA,
rajgbBaHOCTETHUS.

36 Hcropus nonayyeHus: U IpOU3BOJICTBA ATIOMUHUS.

37 DIIEKTPOIUTHIECKOE TIOyUYeHNE U paUHUPOBAHNEC MEITH.

38 Kuznp n nesrenpHOCTh 1. J[9BH.

39 Ponp MeTannoB B HMCTOPUM 4YENOBEUECKOM IUBWIM3ALUU. VICTOpUs OTeueCTBEHHOM
yepHO# MeTauTyprur. CoOBpeMEeHHOE METAJUTYyPTrU4eCKOe TPOU3BOJICTRO.

40 Hcropust oTedyecTBEHHOM LIBETHOM MeTamutypruu. Poib MeTaioB M CIJIaBOB B HAy4HO-
TEXHUYECKOM IIporpecce.

41 Koppo3ust MeTamioB 1 criocoObl 3aIlUThl OT KOPPO3UH.

42 HuepTHBIC WK 6J1aTOPOTHEIC TA3HI.

43 Pox paronue comu — rajioreHsl.

44 Hcropus mBeacKkoi CIMYKH.

45 Hcropust BOSHUKHOBEHHS ¥ PA3BUTHS OPTAaHNIECKONXIMHU.

46 Kuzsb u nesrensHocth A.M. Bytnepoga.

47 Buranusm u ero kpax.

48 Ponap oTeuecTBEHHBIX YYEHBIX B CTAHOBJICHUU U Pa3BUTUU MHUPOBON OpPraHUYECKOU
XUMUH.

49 CoBpeMeHHBIEC NPECTABICHUS O TCOPUU XUMUUECKOTO CTPOCHHUSL.
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50
51

DKOJOTHYECKUE aCIIeKThI HCTIOJIb30BAHHMS YTJII€BOAOPOJHOTO CBIPbS.
DKOHOMUYECKHE aCIECKThI MCKIAYHApPOJAHOI'0 COTPYAHHUYCCTBA II0 HCIIOJIB30BaHHIO

YTJIEBOAOPOAHOTO ChIPbA.

52 UcTopust OTKpBITHS U pa3padOTKU ra30BbIX U HEQTSIHBIX MECTOPOXKIACHUH B Poccuiickoii
®denepanuu.

53 XWUMHS yTIIeBOJOPOIHOTO CHIPhs M MOs Oyaymiast mpodeccus.

54 VYTr1eBo10pOoAHOE TOIUINBO, €r0 BUABI U HA3HAYEHHE.

55 CuHTeTHYeCKHe KayudyKH: HCTOPHUsl, MHOT0OOpa3He U MePCHEKTUBbI.

56 Pe3nHoTeXHHUECKOE IPOU3BOACTBO U €r0 POJIb B HAYUYHO-TEXHUYECKOM IIporpecce.

57 CBapouHO€ MPOU3BOACTBO U POJIb XUMHUH YTIIEBOIOPOIOB B HEM.

58 Hedtp u ee TpaHCHOPTHPOBKA KaK OCHOBa B3aMMOBBITOJHOIO MEKAYHAPOIHOTO
COTPYJHUYECTBA.
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TEMATHYECKOE IIVTAHUPOBAHUE

B tabnure ykazan 00EM BpeMEHH, 3aIUTAHMPOBAHHBIA Ha PeaI3aIMI0 BCEX BUIOB yIeOHOUW pabOTHI:

Buyx yaeOHO# paboThI

O0BeM yacoB

MakcumanbHas yueOHas Harpy3ka (Bcero) 190
B TOM 4HcClie B YOpMe MPAKTUIECKON MOATOTOBKU 70
OO6s3aTenpHas ayqUTOpHas yueObHas HarpysKa (Bcero) 134
B TOM YHCIIE:
JIEKIIAN 70
MIPAKTUICCKUC 3aHITHS 64
CamocTosTenbHas pabota o0yuatromierocs (BCero) 56

IIpomexxyTounas arrecrais B hopme: nudpepeHUNPOBAHHBIH 3a4€T, JK3aMeH

2.1 TemaTuvecknii miad no pucuumiimae OY/1.09 Xumus

Ne TemblI HaumeHoBaHue pa3/iesioB U TeM KosauyecTBO 4acoB ayIMTOPHOI padoThI
Makc. yue0. Camocr. Beero B T.4. B
popme HpaxkTHy.
HArpy3ka padora
npaKTuye Teoperuu. (cemuHapc
CTyI-Ta CTydeHTa .
CKOH o0yueHue KHe)
(uac) (4ac)
MO/ATOTOB 3aHATHSA
KH
Brenenue 1 - 1 - 1 -
Pasznges 1. Opranuveckasi XuMus 83 22 61 32 31 30
1.1 [IpenMer oOpraHu4eckod XUMHH. Teopus cTpoeHui 10 1 9 2 7 2
OPraHUYECKUX COEJUHEHUM.

1.2 [IpenenbHbIE YTIEBOTOPOIBI 6 2 4 2 2 2

1.3 OTUIIEHOBBIE U TUEHOBBIE YTJIEBOIOPO/IbI 6 2 4 2 2 2

14 ALICTUIICHOBBIE YTIICBOJOPOJIEL. 6 2 4 2 2 2

1.5 Apomatudeckue yriaeBogoponsl. IIpupogHble HUCTOYHHKH 6 2 4 2 2 2

YTIIEBOJIOPOIOB

1.6 ['uapoKCHITBHBIE COCTMHECHIS 6 2 4 2 2 2

1.7 AJbaerunpl ¥ KETOHBI 6 2 4 2 2 2

1.8 KapOoHOBBIE KHCTIOTHI M UX IPOU3BOAHBIC 10 2 8 4 4 4

1.9 VYrieBoasl 6 2 4 2 2 2
1.10 AMUHBI, AMUHOKHCJIOTEHI, OENKH. A3zoTcoaepxanine 11 3 8 4 4 4
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TCTCPOUUKIINICCKUC COCAMHCHUS. HYKJ'IGI/IHOBBIG KHCJIOTHBI

1.11 Bronornueckn akTHBHBIE COETMHEHUS 10 2 8 8 2 6
JnddepeHunpoBaHHblii 3aueT 2 - 2 - 2 -
Pasnes 2. O0mas u HeopraHu4eckKasi XUMHSA 104 34 70 38 36 34
2.1 XuMus — Hayka o BemectBax. CTpoeHue aroma 6 - 6 4 2 4
2.2 Ilepuognueckuii  3akoH W Ilepmogmueckasd  cucrema 6 - 6 4 2 4
xuMuueckux sneMeHtoB JI. M. MeHneneeBa U crpoeHue
aToma
2.3 CtpoeHue BelecTBa 8 2 6 2 4 2
2.4 [Tonumepsl. JlucnepcHble CHCTEMBI 10 4 6 4 2 4
2.5 XHAMHYCCKHE PEeaKITHH 12 4 8 4 4 4
2.6 PactBopnI 14 6 8 8 4 4
2.7 OKHCIUTENBEHO-BOCCTAHOBUTEIBHBIE peakuuu. 10 4 6 4 2 4
DNEeKTPOXUMHUYECKHUE MPOLECCHI.
2.8 Kiraccudurkanus Bemiect. [IpocTsie BemecTna. 10 4 6 2 4 2
2.9 OCHOBHBIE KJIACChI HEOPTAaHWMYCCKMX W  OPTaHHIECKHUX 12 4 8 4 4 4
COETMHEHH.
2.10 XuMus daeMeHToB. XUMUS B )KU3HU 00IIECTBA. 16 6 10 2 8 2
JK3aMeH - - - - - -
| Beero 190 56 134 70 70 64
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2.2 XapaKTeprCcTHKA OCHOBHBIX BHI0B Y4eOHOI JesTeJJbHOCTH CTYAeHTOB

Conep:xanue XapaKTepuCTHKA OCHOBHBIX BUIOB JeATEIbHOCTH CTYIeHTOB

o0y4eHus1 (Ha ypoBHe y4eOHBIX JeHCTBH)

Baxneiimne YMeHue gaBaTh OINpeIEIeHUE U ONEPUPOBATH CAEAYIOIINMHA XUMUYECKUMH TOHATHIMMU:
XUMUYECKUE BEIIECTBO, XUMMYECKMH JJIEMEHT, aTOM, MOJIEKyJla, OTHOCHUTEJIbHBIE AaTOMHas MU
MOHSTHSA MOJIEKYJIIpHasT ~ MacChl, HWOH, aJIOTPONHUA, W30TONBI, XUMHUYECKas  CBA3b,

3JEKTPOOTPULIATEILHOCTh, BAJICHTHOCTh, CTEIICHb OKHUCIEHUS, MOJb, MOJIIpHAs Macca,
MOJSIpHBIH ~ 00BbEM  Ta3000pa3HBIX  BEHIECTB, BEIIECTBA  MOJEKYJISAPHOTO |
HEMOJIEKYIIIPHOTO  CTPOEHHS,  pPacTBOPBI,  DIEKTPOJIUT H  HEIJIEKTPOIUT,
SJEKTPOJIUTHUYCCKAsl JUCCOLMALNSA, OKUCIUTENb M BOCCTAHOBUTENb, OKUCICHUE U
BOCCTaHOBJICHUE, TETIOBOH 3(h(HEKT peakiuu, CKOPOCTh XUMHUECKON pPEaKIiy, KaTallus,
XUMHYECKOE pPaBHOBECHE. YTIEPOMHBIN CKeleT, (PYHKIMOHAIbHAS TpyIa, U30Mepus,

TOMOJIOTHA
OCHOBHEIE (DOpMyJ'II/IpOBaHI/Ie 3aKOHOB COXpPAaHCHHUA MACChl BCHICCTB MW IMOCTOAHCTBA COCTaBa
3aKOHbI XUMHH BCIICCTB.

YcTaHOBKa NPUYMHHO-CIIEICTBEHHONW CBS3M MEXAY COJAEpKAHHEM OSTHX 3aKOHOB H
HAIMCAaHUEM XUMUYECKUX (OPMYI M ypaBHEHUIA.

VYcTaHoBKa 3BOJIIOLIMOHHON CYIIIHOCTH MEHACICEBCKOM U COBPEMEHHON (POPMYIHUPOBOK
nepuoauyeckoro 3akona J[. 1. Menneneena.

OO0bscHeHHEe (HU3NIECKOTO CMBICTIA CUMBOJIMKH TEPUOTUICCKON TaOIUIBI XHMHICCKUX
3JIEMEHTOB

J. . MenneneeBa (HOMEpPOB dJIEMEHTA, TEPUOAA, TPYINILI) M yCTAHOBKA MPHUYUHHO-
CJICJCTBEHHOM CBSI3U MEXKAY CTPOCHHEM aToMa M 3aKOHOMEPHOCTSIMU HU3MEHEHHUSA
CBOWCTB AJICMEHTOB U 00Pa30BaHHBIX MU BEIIECTB B MEPHOAAX U FPYIIIAX.
XapakTepuCTHKa AJIEMEHTOB MaJlbIX W OOJBIINX TEPHUONOB MO HX IOJNIOKEHUIO B
Ilepuonuueckoii cucreme J. 1. Menaeneera

OcCHOBHBIE VYcraHoBKa 3aBUCHUMOCTHM CBOMCTB XMMHUYECKHX BEIIECTB OT CTPOEHHUS aTOMOB
TEOPUH XUMUU 00pa3yrIuX UX XUMUIECKUX JIEMECHTOB.
XapakTepucTuKa Ba)XHEUIIUX THUIIOB XWMHMUYECKUX CBSI3€M U OTHOCUTEIBHOCTH 3TOH
TUTIOJIOTUH.

OOBsSICHEHHE 3aBHCHMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U  CTPOCHHSA
KPUCTAJUTMYECKUX PEIIETOK.

@opMyIUPOBKAa OCHOBHBIX IOJIO)KEHUM TEOPHUM JIIEKTPOJUTHUUECKON JUCCOIMALUU U
XapaKTEPUCTUKA B CBETE€ ATOW TECOPUU CBOMCTB OCHOBHBIX KJIACCOB HEOPTraHUYECKUX
COCTMHCHUM.

DopMyIHPOBKAa OCHOBHBIX IOJIOKEHUH TEOPUM XMMHUYECKOTO CTPOCHHUS OPTraHMYECKHX
COCIMHCHUM W XapaKTEpUCTHKAa B CBETE ATOW TEOPUU CBOMCTB OCHOBHBIX KJIACCOB
OpPTraHUYECKUX COCTUHEHUI

Conepxanne XapakTepUCTHKAa OCHOBHBIX BHJIOB JICATEIEHOCTH CTYJCHTOB

00yIeHMS (Ha ypoBHE YUCOHBIX TCHCTBHIA)

Baxneiimme XapakTepuCcTHKa COCTaBa, CTPOCHUS, CBOMCTB, MONYYCHUS U MPUMCHECHUS BaXKHEHIIINX
BEIIIECTBA u | metauioB (IA u II A rpynm, amoMuHMS, KeJie3a, a B €CTECTBEHHOHAYYHOM MPOduiIe 1
MaTepHuaIbl HEKOTOPBIX (d-3JIEMEHTOB) M X COCAMHEHHIA.

XapaKkTepUCTHKa COCTaBa, CTPOCHHUS, CBOWCTB, MOJYyYCHUSI W MPUMEHEHHUS BaKHEHIINX
HemeraioB (VIIIA, VIIA, VIA rpynm, atakke azora u ¢ocdopa, yriaepoaa 1 KpeMHUS,
BOJIOPOJIa) ¥ X COCTMHCHHM.

XapaKkTepUCTHKa COCTaBa, CTPOCHHUS, CBOWCTB, MOJYyYCHUSI W MPUMEHEHHUS BaKHEHIINX
KJIACCOB YTJICBOJOPOAOB (aJIKaHOB, IUKIJIOAJIKAHOB, alKEHOB. AJIKHHOB, apEHOB) U HX
HanboJiee 3HAYUMBIX B HAPOJJHOXO3IHCTBEHHOM ILIAHE TIPE/ICTABUTEINCH.

AHajnornyHas —XapaKTEepUCTHKAa BaXHEWUIIUX MPEACTABUTENIEM JOpyrux KJIaccoB
OpPraHUYECKUX COCAMHEHHWH: METaHOJla M 3TaHOJNa, CIOXHBIX 3(QHPOB, >KHPOB, MBLI,
anpaeruaoB (hopManbIeruI0B M aleTajibIeruaa), KeTOHOB (aleToHa), KapOOHOBBIX
KHCIOT (YKCYCHOM KHCJIOTBI, Il €CTEeCTBEHHO-HAYYHOTO TPOGMISs TpeCTaBUTEICH
JPYTUX KIJIACCOB KHCJOT), MOHOCAaxapuaoB (TJIIOKO3bI), OUCAXapHIOB (caxaposbl),
nojucaxapuaoB  (KpaxMaia M IeJUIIOJI03bl), aHWJIMHA, aMHUHOKHCIOT, OEJKOB,




HUCKYCCTBCHHBIX U CUHTCTUYCCKUX BOJIOKOH, Kay4YyKOB, INIaCTMACC

XuUMHAYECKUI Hcnonk3oBanue B yueOHOM U PO ECCHOHAITBHOM NeSTEIFHOCTH XUMUYSCKIUX TEPMUHOB
SI3BIK Y CUMBOJIMKH.
CHUMBOJINKA HazBaHue n3ydeHHBIX BEIIECTB N0 TPUBHAILHON WM MEKIYHAPOTHON HOMEHKIATYpEe U
OTpa)KEeHHE COCTaBa 3TUX COSAMHEHHUI C MOMOIIBI0 XUMHYECKHX (popMyII.
OTpakeHre XHMHUYECKUX TIPOIIECCOB C MOMOIIBIO YPaBHEHHH XUMHUECKUX PeaKIui
XuMudeckue OOBsiCHEHHE CYNIHOCTH XUMHYECKHX TmporeccoB. Kiaccudukamuss XUMHYECKUX
peakiuu peakuuii Mo pa3iu4YHBIM MPHU3HAKAM: YUCIY W COCTaBY MPOJYKTOB W PEarcHTOB,
TeIIoBOMY 3 deKTy, HampaBleHUI0, (a3e, HaIWMYUI0 KaTalIu3aTropa, H3MCHCHHIO
CTETIeHEeH OKHUCIICHHUS 3JIEMEHTOB, 00Pa3yIONIHX BEIIeCTRA.
YcraHOBKa TPU3HAKOB OOIIEr0 W PaziMYHOrO B TUIOJOTHU peaknui s
HEOPTaHUYECKOW U OPraHUIECKON XUMUHU.
Knaccugukanys BemiecTB W MPOLECCOB CTOYKU 3PEHUS] OKUCICHHS-BOCCTAHOBIICHHS.
CocraBiieHue ypaBHEHUH peakiuii ¢ MOMOIIBI0 METO/Ia JJIEKTPOHHOrO OallaHca.
OOBsicHeHNE 3aBUCHMOCTH CKOPOCTH XUMHYECKOH PeaKiy U MOJOKEHNUS XUMUYECKOTO
paBHOBECHSI OT Pa3INYHBIX (PAKTOPOB
XuMuIdecKuit BrImonHeHe XUMHYECKOTO JKCIIEPUMEHTa B IIOJHOM COOTBETCTBHM C IPaBUIIAMHU
AKCIIEPUMEHT 0e30MacHOCTH.
Habmionenue, ¢pukcanus 1 onMcanye pe3yJbTaToB IPOBEIESHHOTO SKCIIEPUMEHTA
Xumudeckas [IpoBeneHNEe CaMOCTOSATEIILHOTO MOUCKA XUMUYECKOW WH(POPMAIMH C UCIIOIh30BaHUEM
HHPOPMAITHSI Pa3INYHBIX UCTOYHUKOB (HAYYHO-TIOMYJSIPHBIX M3JIAaHHHA, KOMITBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB UnTepHeTa).
Conepxanue XapakTepuCTHKa OCHOBHBIX BUJIOB JCATEILHOCTH CTYICHTOB
00yIeHMS (Ha ypoBHE YUCOHBIX TCHCTBHIA)
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3 YYEBHO-METOJUYECKOE n MATEPHUAJIBHO-TEXHUYECKOE
OBECIIEYEHME ITPOI'PAMMbI YYEBHOU JUCHUIIJIMHBI

OcBoeHre TporpaMMbl yUeOHOW AMCIUIUIMHBI «XUMHS» mpennoiaraet Haimmune B AHITOO
«Ky6anckuii UIIOy», peanusyrolielr o0pa3oBaTeabHyIO IpOrpaMMy CpeIHEero oomero oOpa3oBaHUsA B
npenenax ocBoeHus [IIICC3 CIIO nHa 6aze ocHOBHOTO 00mIero oOpa3oBaHMs, KaOMHETAa XHMHH C
naboparopueil u 1a00paHTCKOH KOMHATOW, B KOTOPOM MMEETCS BO3MOXKHOCTH 00€CTIEUUTh CBOOOIHBIN
noctyn B IHTepHET BO BpeMst y4eOHOTO 3aHATHUS U B TIEPHOJT BHEYYEOHOH JIESITETbHOCTH 00YYaOIHXCSL.

[Tomemenne kabnHETa JOKHO YAOBIETBOPATH TpeOoBaHMsIM CaHUTApHO-IMHAEMHOIOTHUYECKUX
npaBun u HopMaTuBoB (CanlluH 2.4.2 Ne 178-02) u ObITb OCHAaLICHO THIIOBBIM OOOpYIOBaHHEM,
YKa3aHHBIM B HACTOSIIUX TPEOOBAaHUSAX, B TOM YHUCIC CHEIUATU3UPOBAHHOW YUeOHOW MeOenblo U
CpelncTBaMU OOydYeHHUs,  JOCTATOYHBIMU JUISI BBITIOJHEHHA TpPeOOBaHMWH K YPOBHIO TMOJTOTOBKH
00yJaronmxcs.

B kaOunere ecTh MyJbTUMEIWHHOE OOOPYAOBaHWE, IOCPEACTBOM KOTOPOTO YYaCTHHKH
00pa3oBaTeIHHOTO MPOIlecca MOTYT MPOCMATPUBATh BU3YAIbHYI0O HH()OPMAIIMIO 10 XUMHH, CO3/1aBaTh
MIPEe3eHTalllH, BUIEOMAaTepHaNbl U T. II.

B coctraB yueOHO-METOAMYECKOTO0 U MAaTePHAbHO-TEXHUYECKOTO OCHAIICHUS KAaOWMHETa XUMUH
BXOJIAIT:

- MHOTO(YHKIIMOHATbHBIN KOMIUIEKC MPEeTIoAaBaTers;

- HaTypaJIbHBIE 00BEKTHI, MOJCIH, MPHOOPHI U HAOOPHI JJIs TIOCTAHOBKH JIEMOHCTPAIMOHHOTO H
YUEHHYECKOTOIKCTIIEPUMEHTA;

- IeYaTHbIE U DKPAHHO-3BYKOBBIE CPEACTBA OOyUEHMUS;

- CpelCTBa HOBBIX WH(OPMAIIMOHHBIXTEXHOJIOTHIA,

- PCAKTHUBBL;

- IEpEYHU OCHOBHOM W TOTIOJTHUTEIHPHON yIeOHOM TUTEPATYPHI;

- BCIIOMOraTensHoe 000py/TIOBaHUE W MHCTPYKIIHU;

- bubnuoTteuHslid GoH.

- paboure MecTa 00y4JaronXCs;

- y4eOHO-MEeTOANYECKas JIUTEPaTypa M0 XHUMHH;

- 1ab0paTOpHBIN KOMIUIEKT (HabOop) I HAYAILHOTO 00YyUEHHS XUMUH;

- MHKpoJiaboparopus i xumudeckoro sxcnepumenTa (c [II1I°, Habopom kepamuku u dapdopa);

- yueOHbBIE MYJTETUMEIUHHBIC MaTepHANTBI (TUCKH, (DHUIBEMEI);

- HabOp pPeaKkTUBOB U PACXOTHBIX MATEPHAJIOB;

- yueOHble TaOmumpl: «llepromanyeckas cucTeMa XUMHYECKHX 3JIEMEHTOBY», «PacTBOpuMOCTB
COJICH, KHCJIOT U OCHOBAHHH B BOJIEY, «DJNEKTPOXUMHUUCCKUHN PST HATIPSHKCHUA METAJIIIOBY;

- METOIWYECKHE PEKOMEHIAINH IO XUMHH «YUYEeHHYECKHHA HKCIEPUMEHT C HCIOJIB30BaHHEM
MUKPOJIa00paTOPUH 11 XUMHUUECKOTO IKCTICPUMEHTa» B 2-X YaCTSIX;

- CTOJI JIIsl TIPOBE/ICHUST XUMUIECKHX IKCTICPUMEHTOB;

- BBITSDKHOM mmIKad);

- mKabl UIsl XpaHSHUSI XUMUYECKUX PEaKTUBOB.

B npornecce ocBoeHHs TporpaMMbl Y4eOHOM IUCHMIUIMHBL «XUMUS» CTYAECHTHl JOJDKHBI UMETh
BO3MOYKHOCTBH JOCTYIa K 3JICKTPOHHBIM y4eOHBIM MaTepHalaM I0 XUMHH, HMEIOIMMCS B CBOOOIHOM
noctyne B ceTd IHTepHeT (3NeKTpOHHBIM KHUTaM, MpakTHKyMaM, TecTaM, MaTtepuaiam EI'D u ap.).
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