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1. MOSACHUTEJIbHAS 3AIINCKA.

[IporpaMma  00I1Ie00pa3oBaTeNbHON  y4eOHOH — JAMUCLMIUIMHA — «XUMHUSD
npeiHa3sHaueHa  JUIS  W3YUeHHs ~ eCTeCTRBO3HAHWS B MPoGhecCHOHANBHBIX
00pa3oBaTeNbHBIX OPraHU3alUsX, PeaTU3yIOUUX 00pa30BaTeNbHYIO MPOrpaMMy
cpenHero  obwero — o0pa3zoBaHMs B IpefielaX  OCBOEHHMS ~ OCHOBHOM
npodeccHoHaNbHOM oOpasoBarenbHoii nporpammel CITO (OIIOIT CIIO) Ha 6ase
OCHOBHOTIO 00111ero 00pa30BaHHs, IIPU MOATOTOBKE CIEHHATHCTOB CPEAHETO 3BeHA.

Pa6Gouas nporpamma paspaboraHa Ha OCHOBe ¢ yderoM IIpuMmepHOi
OCHOBHOW 006pa3oBaTesbHON NporpamMmbl  «XUMHsA» 118  NPodeCCHOHAIBHBIX
o0pasoBarelbHBIX OpraHu3anuii cpeaHero obuiero o6pa3oBaHus, 0LOOPCHHOH
pemeHreM (enepalbHOro yueGHO-MeTOANYecKoro OOBeNMHEHHs IO O00IeMy
ob6pasoBanuio (mpotokon ot 28 wmroHs 2016 r. Ne 2/16-3), opueHTHpoBaHa Ha
denepanbHblii  IOCYJapCTBEHHBIM  00pa3oBaTe/NbHBIA  CTAHZApPT  CPEAHEro
npodeccronanbHoro obpasosanus (PI'OC CIIO) no cneuuansHoctn 43.02.13
TexHoIOrHs MAPUKMaXepcKOro UCKyCCTBa.

Conepranue MporpaMMbl « XUMHs» HallpaB/IeHO Ha JOCTHXXEHUE CIIeIYIOIINX
neJiei:

« (QopmupoBaHue Yy OOydYarOIMXCsd YMEHHs OLEHHBAaTb 3HAYUMOCTh
XMMHYECKOT0 3HAHUS 7151 KX 100 YeJI0BEeKa;

o (dopmupoBaHue y 00y4aroLUXCs LEIOCTHOrO MPEJICTaBICHHS O MUpEe H
pOJIH XMMHM B CO3JaHMH COBPEMEHHOH €CTECTBEHHO-HAay4YHOH KapTHHBI MHPa;
yMeHHUs OOBSCHATH OOBEKTHI M MPOIECCHl OKPYKAloLeH NeHCTBUTETBHOCTH!
IPUPOJIHOM, COLMAIBHOM, KyJbTYPHOHM, TEXHHYECKOH Cpelbl, — HCIOIb3Ys AJIA
3TOr0 XUMHUYECKHe 3HaAHU;

e pa3BuTHe y OOydYaoOIIMXCs YMEHHH pasnu4aTh (GakThl U OLEHKH,
CpaBHUBATh OIICHOYHBIC BBIBOJBI, BUICTh UX CBA3b C KPUTEPHSIMH OLICHOK H CBS3b
KpUTEPHEB C  OIPEIEICHHONH CHCTeMON IIeHHOCTeH, (QOopMyIupoBaTe U
000CHOBEIBATH COOCTBEHHYIO MO3ULHUIO;

« 1npuobpereHHe OOYYAIOMIMMMCS ONbITA Pa3sHOOOPa3HON MACATEIBHOCTH,
MO3HAHUS M CAMOIO3HAHMS; KIHOYEBbIX HAaBBIKOB, HMEIOLIUX YHUBEPCAbHOE
3HaueHHe JUIA Pa3MYHBIX BHIOB JEATENBHOCTH (HAaBBIKOB peIlEHHs MpodeMm,
NPUHATHS  pelleHWid, [OWcKa, aHanmu3a M oOpaGoTkM  MH(pOpMAIUH,
KOMMYHUKATHBHBIX HaBBIKOB, HABBIKOB H3MEpEHUH, COTpYAHHYeCTBa, 6e30MacHoro
oOpallleHus ¢ BELIECTBAMU B [IOBCEIHEBHOM JKU3HH).

[Mporpamma y4yeOHON JUCHUIUIMHBI «XMMMS» SBJIAETCS OCHOBOH JUIf
pa3paboTKK paboyKX IPOrpamm, B KOTOPEIX NpodeccHOHallbHbIE 00pa3oBaTe/bHbIe
OpraHM3alUK, pealusylolie 00pa30BaTelbHYI0 IMPOrpaMMy CPEeIHEro OoOIIero
ob6pazosanus B mpezenax ocsoenus OITOIT CITO wa Gase ocHOBHOro 001IETO
00pa3oBaHusl, YTOUHSIOT COAEp)KaHHe y4eOHOro MaTepHaa, Mocjiea0BaTebHOCTD
ero M3y4eHus, pacrpejelieHre yueOHbIX 4acoB, TEMATHKY pedepaToB (IOK/IAL0B),
BUIBI CAMOCTOSITENIHBIX PpaboT, yYWThIBasl CHEIMUGUKY MPOrpaMM MOATOTOBKH
KBATH(HUIHPOBAHHBEIX padouuX, CIHyXKalUX U CHELUHATMCTOB CpPEJHEro 3BeHa,



ocBamBaemoii  mpodeccun Wik crnemuanbHocTdH  3.02.13  TexHonorus
MapUKMaxepcKoOro UCKyCCTBa.

BhINYCKHAK, OCBOHMBILIMN 00pa3oBaTelbHYIO MPOrpamMmy, AOJDKEH 00IaziaTh
ClIeIYIOLMMH OOILUMH KOMITETEHIIHUSIMH:!

— OK 01. BeiGupate  crocoGbl  peleHns — 3amad  NpodecCHOHANBHOH
JIeSTENBHOCTH, IPUMEHHUTEIBHO K Pa3jIn4HbIM KOHTEKCTaM

— OK 02. OcylecTBISTh TOWCK, aHalN3 ¥ MHTEPTPETAUuio MH(pOpMaluH,
HeOOXOIMMOH U1 BBIIIOIHEHHUS 33124 MPO(ECCHOHAIBHOM NeATEIbHOCTH

— OK 03. [lnanupoBaTh H pealld30BBIBATL COOCTBEHHOE NMPOpECCHOHANBHOE U
JINYHOCTHOE Pa3BUTHE.

— OK 04. PaboTaTh B KOJUIEKTHBE U KOMaH/e, 3p)EeKTUBHO B3aMMO/IECTBOBATH
¢ KoJUIeraMH, pyKOBOACTBOM, KJIHEHTaMHU

— OK 05. OcymiecTBisTh YCTHYIO M IHCbMEHHYIO KOMMYHHKAIMIO Ha
FOCY/JapCTBEHHOM s3BIKE C Y4ETOM OCOOEHHOCTEH COLMAJIBHOIO U KyJIbTYPHOIO
KOHTEKCTa

— OK 06. IlposasiaTe rpaXXAaHCKO-TIATPUOTUUECKYHO MO3ULIHUIO,
JIEMOHCTPUPOBATh ~ OCO3HAHHOE  IIOBEJEHHE HA  OCHOBE  TPAAMLUOHHBIX
00I1IeYeIOBEYeCKHX [IEHHOCTeH, IPHUMEHATh CTaHAapThl aHTHKOPPYNIMOHHOIO
TNIOBE/ICHUS.

— OK 07. CopneiicTBOBaTh COXPaHEHHIO OKpYyXaroleu cpezbl,
pecypcocOepexerHto, 3G GeKTHBHO AEHCTBOBATD B YPE3BBIYAHHBIX CUTYalUsX.

— OK 08. Ucnons3oBarh cpeacTBa (U3HYECKOM KyJIbTYpbl AT COXPaHEHHSA H
yKperleHusi 370pOBbs B Tporiecce NPOo(ecCHOHAIPHOW — ACATENBHOCTH U
nojyiepxanie HeoOX0UMOro YPOBHS (pPU3HYECKON MOATOTOBICHHOCTH.

— OK 09. Ucrnonbs3oBaTh MHOOPMALMOHHBIE TEXHOJIOTMH B NPOQECCHOHAIBHON
NesITelIbHOCTH.

— OK 10. ITone3zoBaThcs npodeccruoHaIbHOU JOKyMeHTallueH Ha
roCy1apCTBEHHOM M HHOCTPaHHOMSI3bIKE.

— OK 11. Ucnonp3oBaTh 3HaHUS 10 (PUHAHCOBOM I'PaMOTHOCTH, INITAHMPOBATH
[IpeAIPUHAMATENBCKYIO JesITebHOCTD B IPO(ECcCHOHAIBHOI chepe.

[IporpamMma mnpearnonaraeT obyueHne WHBaTUAOB U v ¢ OB3: st mui ¢
HapyIIEHHEM 3peHHs; Ul JHULl C HapyUIeHHeM OINOPHO-/BHUIaTe/IbHOTO alrapaTa;
VISl JIAL] C HEPBHO-TICUXUYECKHMHU HapyIIEHHUSIMHU.

[TporpaMMa MOXET HCIOJNB30BaThCs JPYTHMH  NPO(ECCHOHATBHBIMU
00pa3oBaTeNbHBIMM  OPraHM3aliAMH,  PEaIM3YIOMMH  00pa3oBaTeNbHYIo
MpOrpaMMy cpejHero obuiero o0pa3oBaHHs B TMpenenax OCBOEHHs OCHOBHOH
OI1OITI CITO Ha 6a3e ocHoBHOro 0o6mero obpazosanus (IITICC3).

[Iporpamma npeanonaraeT oby4eHHe WHBamuaoB ¥ i ¢ OB3: s juI ¢
HapyILEeHHAMH 3PeHUsT; IS JIULL C HApyLIEHUSIMHU ONOPHO-ABUIraTEIbHOrO amnapaTa;
IUIS1 JIAL C HEPBHO-TICUXUYECKUMH HapyILICHUSAMH.



2. OBUIAST XAPAKTEPUCTHUKA YYEBHOM JUCHHUIIIMHBI
«XHUMMUSD»

XuMHUsi — 3TO HayKa O BELIECTBaX, MX COCTaBe M CTPOCHHH, CBOWMCTBax H
MpeBpAlleHKsX, 3HAYeHUH XUMHYECKUX BEIIECTB, MATEpHUAJOB W MpPOLECCOB B
MPAKTHYECKOH esITeTbHOCTH YeJIOBEKa.

Conepxanue 0011c00pa3oBaTeNbHOH  y4eOHOH JHCUHMIUIMHBL  «XHMHI»
HarpaBJIeHO Ha yCBOCHHE 00y4arolMMHKCA OCHOBHBIX MOHATHH, 3aKOHOB H T€OPHH
XMMUM, OBJaJICHHE YMEHHUsMH HaOmIoAaTh XUMHUYECKHE SBJICHHA, IPOBOAHMTH
XAMHYECKHMH IKCIIEPUMEHT, [IPOM3BOUTH PAcyeThl HA OCHOBE XMMHYECKUX QopMyI
BEIIIECTB U ypaBHEHUN XUMHUYECKUX PEaKLIMH.

B  mnpouecce W3ydyeHHA XHMHH Yy  OOy4YalOIIWXCs  pa3sBUBAKOTCA
TO3HaBaTe/IbHbIE MHTEPECHl W HHTEJUIEKTyalbHbIE CIOCOOHOCTH, IOTPEOHOCTH B
CaMOCTOATEIBHOM TNPHOOpeTeHHs] 3HAHUH 10 XHMHH B COOTBETCTBUH C
BO3HHUKAIOLIMMH JKH3HEHHBIMH Ipo0JIeMaMHt, BOCIIUTHIBAETCS OepeKHOE OTHOLLIECHHUS
K I[pupoje, TOHMMaHHe 370poBOro  obpa3a  JKHM3HH, HEOOXOAUMOCTH
npefynpexaeHus ABIeHU, HAHOCAIIMX BPeJl 3/I0POBBIO U OKpY)KaroLlei cpezie.

OHM OCBauMBalOT IPHEMBI TI'PAMOTHOro, O€30IacHOro HCIOJIbE30BaHUS
XUMHUYECKHX BEIIECTB U MAaTEPHAIOB, IPHMEHSIEMBIX B OBITY, CEJIbCKOM X035HCTBE U
Ha MPOU3BOJICTBE.

[Ipy CTPYKTYpHpOBaHHH COJepKaHusi 06ueoOpasoBaTensHON — yueOHOM
TUCUMIUTMHEL  JUIs  TPO(ECCHOHATBHBIX  00pa3oBaTeNlbHbIX  OpraHU3allHid,
peanu3yrouMx 00pa30BaTeNbHYI0 MPOrpaMMy CpejiHero ofuiero obpasoBaHMS B
npenenax ocsoenus OIIOIT CITIO Ha 6a3e OCHOBHOro oGIero oGpa3oBaHus,
VUHTBIBATIACh OOBEKTHBHAS PealbHOCTh — HeOOJIbIIONH 00BeM YacoB, OTIYLIEHHBIX
Ha H3y4YeHHe XHMHM M CTPEMJICHHE MaKCHMalbHO COOTBETCTBOBAaTh HJEIM
pasBuBarouiero oOyueHus. [IoITOMy TeOpeTHUECKHE BONPOCH MaKCHMAalbHO
CMellleHbl K Hayaly MW3yYeHHs MWCUMIUIAHBL, C TeM 4YTOObl MOCIHeqyIoIri
(akTHYEeCKKM MaTepHall pacCMaTPUBAJICA HAa OCHOBE M3yYEeHHBIX TEOPHI.

Peanu3anys JeJyKTHBHOIO IOAXOJA K H3Y4YEHHIO XHMHH CIOCOOCTBYeT
Pa3BUTHIO TaKHX JIOTHYECKHX OMepaluii MBIIUIEHUS, KaK aHajiu3 W CHHTe3,
0000IIIeHe W KOHKpEeTH3allus, CpaBHEHHE M aHaJIorus, CUCTeMaTusauus M
KnaccuHUKaLMs U Jp.

U3yyenune XuMuH B TpodecCHOHANBHBIX 00pa30BaTesIbHBIX OpraHu3alusix,
pealu3ylomux 00pa3oBaTeNbHyI0 IpOrpaMMy cpefHero obmero obpasoBaHHS E
npenenax ocsoerust OITOIT CITO Ha Gase ocHOBHOTO 001Iero 00pa3oBaHHs, HMEET
CBOH OCOOEHHOCTH B 3aBUCHMMOCTH OT Npoduis MpodeccuoHanbHOro o0pa3oBaHus.
DTO BBIpaXKAeTCsi B COJAECpKaHUM OOy4YeHHMs, KOJIMYECTBE YacoB, BBIACISCMBIX Ha
M3yYeHHe OT/eJbHbIX TeM IIPOrpaMMBbl, ITyOMHE MX OCBOEHHs O0y4YaroLIMMHCH,
obbeMe M  XapaKkTepe MpaKTHYECKHX 3aHATHH, BUJAX BHEAyJUTOPHOM
CaMOCTOSITEIbHON pabOoThI CTYAEHTOB.

[Ipu ocsoenun mpodeccuii CIIO u cneuuansHoctedt CIIO ecTecTBEHHO-
Hay4yHoro npo¢uisi MnpodhecCHOHAIBHOr0 00pa3oBaHWsA XHMHS H3y4daeTcs Ha
6asoBoM ypoBHe PI'OC cpeprero obiero o6pa3oBanus, PU OCBOCHUH NPO(eCccHii
CIIO u cnenuansHocteit CITIO TexHuueckoro mnpoduis NpodecCHOHATBHOIG
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00pa3oBaHHsd XHMHs H3ydyaeTcs Oonee yriyOneHHO Kak mpoduiabHas ydeOHas
JAUCLUIUIMHA. y

IIpu ocsoenuu mnpodeccuit CIIO u cneumansHocreir CIIO couuanbHO-
3KOHOMHUYeCKOro npoduns, crnenuansHoctedr CIIO rymanuTapHoro mpodmis
paccMaTpUBaeTCs XMMHUYECKUH KOMIIOHEHT €CTeCTBEHHO-HAyYHOro oOpa3oBaHHS B
npenenax W3yuyeHus y4deOHOM JUCHUIUIMHBI «EcTecTBO3HAaHHWE» NpeIMETHOI
obnactu «EctectBennsle Hayku» PI'OC cpeanero obuiero odpasoBaHus.

Crnenuduka H3yyeHUS XUMUM T[pd  OBJAAEHHH MNpodecCHIMH H
CIELMATBEHOCTAMU TEXHHYECKOro Mpoduis oTpakeHa B KaXAOHW TeMe paszeia
«Copepxanue  y4eOHOM  JUCHMIUIMHBIY B pyOpuke  «[IpoduibHele U
NpO(ECCHOHANBHO 3HaYUMBIE 3JIEMEHTHI COJePIKAHUSY.

OTOT KOMIOHEHT peanu3yeTcss NP HHIUBUAYAIBHOM CaMOCTOATEIbHOM
pa6ote obyuaromuxcs (HanucaHud ped)epaToB, MOATOTOBKE COOOLIEHMHd, 3aluTe
IPOEKTOB), B NpolLecce yueOHOM [esTelbHOCTU M0 PyKOBOJCTBOM IIperoaaBaTeis
(BBIMOTHEHUH XHUMHUYECKOTO JKCIIepUMeHTa — JabopaTOpHBIX OINBITOB U
MpaKkTUYEeCKUX paboT, pelIeHu! MPaKTUKOOPHEHTHPOBAHHBIX PacUeTHBIX 3a71a4 H T.
1)

B coxepxanuy y4eOHOW AUCLUIUIMHBI JJISi €CTECTBEHHO-HAYYHOIO Mpodus
Npo(eCCHOHAIIBHO 3HAYMMBIM KOMIIOHEHT He BBIZENIeH, TaK KaK BCe ero
coliep)xaHue sIBIsieTcsl MPOQUIBHO OPHEHTUPOBAHHBIM U HOCHUT MPO(eCcCHOHATEHO
3HAYMMBIN XapakTep.

B npouecce wu3ydeHHss XUMHHU TEOPETUYECKHUE CBEICHUS IOTOJHSAIOTCS
JNeMOHCTPalUsAMH, J1abOpaTOPHBIMH ONBITAMH M TPaKTHYeCKUMH 3aHATHIMHU.
3Ha4UTeIbHOE MEeCTO OTBOAMTCS XUMHUYECKOMY OJKcrnepuMeHTy. OH OTKphIBaeT
BO3MOXXHOCTb (POPMHPOBATh y OO0y4arOUIMXCs CIIeIHaIbHbIE NIpeIMETHbIE YMEHHUS:
paboTaTh ¢ BeLIECTBAMHM, BBINOJIHATh IPOCTblé XHMHYECKHE OIBITHI, YYHThb
0e30macHOMy M 3KOJIOTMYECKM TpPaMOTHOMY OOpalleHHI0 C BEILIECTBAMH,
MaTepHrallaMi U TpolieccaMy B ObITY U Ha POU3BO/ICTBE.

JUis opraHu3alMyd BHeayJUTOPHOW CaMOCTOSITENIbHON pabOTHI CTYJEHTOB,
opnageBaronmx npodeccusimu CIIO m cneumansrHocTsiMu CIIO TexHmueckoro u
€CTeCTBEHHO-HAay4HOTr'o Ipoduiei npodeccuoHaIbHOro oOpa3zoBaHusl, IpeiCTaBIeH
NpUMEpPHBIN 1epeyeHb pedepaToB (IOKIa0B), HHAUBHAYAIBHEIX IPOEKTOB.

B mpouecce u3ydYeHHs XUMHH BaXXHO (GOpPMHpOBATH WHGOPMAIHOHHYIO
KOMIIETEHTHOCTh oOyuaromuxcsi. [loaromy npu opraHuzaluud caMOCTOSTEIbHOU
paboTel HEOOXOAMMO aKLEHTUPOBaTh BHHMMaHHE OO0ydYaroIIMXCs Ha IIOMCKe
uHdopmamn B cpeacTtBax Maccmenua, MHrepHere, y4eOHOM M crenHaIbHOM
JIMTEPATYpe C COOTBETCTBYIOLIUM O(OPMIIEHHEM U NPEACTABICHUEM PE3YJITATOB.

Nzyuenne oOuieoOpa3oBareibHOM — yuyeOHOW — AMCLHMIUIMHBL  «XHMHSD»
3aBepIlaeTCs MOJBe/IeHHeM HTOroB B (opMe auddepeHIHpOBaHHOIO 3ayeTa WIIH
5K3aMeHa B paMKax IPOMEXYTOYHON aTTeCTallii CTYAEHTOB B IPOLIECCE OCBOEHHS
OIIOII CITO ¢ nomyuenuem cpenHero obuiero odpaszopanus (ITTIKPC, ITIICC3.).



3. MECTO YYEBHOH JUCLUIIJIMHBI B YYEBHOM ILIAHE

YuebHas nucuuniavHa « XMMHUSA» SBISETCS y4eOHBIM MPEJMETOM 110 BBIGOPY
U3 00s3aTeNIbHOM npeaMeTHOH obnacTi «EctectBennbie Hayku» ®IOC cpenHero
oO11ero o6pazoBaHus.

B mpodeccuonaneHbIX 00pa3oBaTeILHEIX OPraHH3AlHAX, pealu3yIOIIHX
00pa3oBaTe/bHYI0 IPOrpaMMy CpelHero OOImIero oOpa3oBaHHS B Mpeenax
ocoenuss OIIOIT CIIO ma Gase ocHoBHOro oOuiero oOpasoBaHus, y4eOHas
JIHMCUUIIIMHA « XUMHSA» H3ydaeTcs B 0011e00pa3oBaTeIbHOM LHMKIIE yueOHOro miaHa
OINOIT CIIO na Gaze OCHOBHOro 00IIero 0Opa30BaHMA C IOJIYYEHHEM CPEIHETO
obuiero obpazosanus (I1TICC3).

B yueGupix mnanax IMTICC3 mecto yuyeOHOH JUCHUIUIMHBI «XHMHS» — B
cocraBe 001Le00pa30BaTeNbHBIX yUeOHbIX AUCLMILUIMH 10 BEIOOPY, HOPMHPYEMBIX
u3 o0s3aTeNbHbIX NpeaMeTHbIX obnacteit ®I'OC cpepnero obmiero o6pa3oBaHus,
nns npodeccuit CIIO wnu cneuuansHoctelt CIIO cooTsercTByromiero npoduis
npodecCHOHANTEHOTO 00pa30BaHus.

4. PE3YJIbTATBI OCBOEHMSI YYEFHOM JUCLUILINHBI.

OcBoeHHe conepkaHus Y4eOHOM JMCHMIIIMHBI «XHMHsS» obecreuynBaer
JNOCTHIKEHHUE CTYICHTAMHU CIIeAYIOLIUX Pe3y/1bmamos:
* IUYHOCHIHBIX:

— YyBCTBO TOpPAOCTH M YB@XEHHS K HCTOPUH M JOCTHIKEHHAM
OTEYECTBEHHONM XHUMHYECKOM HayKH; XUMHUYECKH TpPaMOTHOE IOBEJCHHE B
NpO(ECCHOHANBHOM NeATENBbHOCTH M B OBITY IpH OOpallEeHHH ¢ XHMHYECKHMH
BELIECTBAMHU, MaTepUalaMH U IIPOLECCaAMH;

— TOTOBHOCTH K NMPOAOKEHUIO 00pa30BaHUS U MOBBIIECHHUS KBATH(DUKALMH
B M30paHHOH NpO(eCcCHOHAIBHON NEeSTeNbHOCTH U O0BEKTHUBHOE OCO3HAHHE POJIH
XMMHUYECKHUX KOMIIETEHIHI B 3TOM; |

— YMEHHE HCNOJIb30BaTh NOCTHKEHHUS COBPEMEHHOM XMMHUYECKOM HAayKH W
XMMHYECKUX TEXHOJIOIMH I IIOBBIIIEHHS COOCTBEHHOrO0 HHTEIUIEKTYyalIbHOTO
pa3BUTHS B BBIOPaHHOMN NPOGECCHOHANIBHOM 1€ TeIbHOCTH;

* MemanpeomMemHoix:

— HCIOJIB30BaHME pPAa3IMYHBIX BHUJOB I103HABATENILHON MAEATENBHOCTH H
OCHOBHBIX HHTEJUIEKTyaJlbHBIX Onepaluil (IIOCTaHOBKH 3a4add, (OpMYIHPOBAHHS
FHIIOTE3, aHa/In3a U CHHTE3d, CpaBHCHHH, OGOﬁUJ,GHHH, CHCTEMATH3allliH1, BBEISABICHHUA
NPUYMHHO-CIIEJICTBEHHBIX CBS3€H, IMOMCKa aHAIOroB, (OPMYJIMPOBAaHHs BBIBOJOB)
AJIA PpCHICHUA NOCTABJICHHOM 3ajla4iy, [NPpUMCHCHHUE OCHOBHbIX MCTOA0B 1HO3HAHMAA
(HaOmroJeHus, Hay4HOro B5KCHEPUMEHTa) ISl M3Yy4YeHHs pPa3IM4HBIX CTOPOH
XHMHYECKHX OOBEKTOB U IPOLECCOB, C KOTOPBIMH BO3HHMKAeT HEOOXOIMMOCTH
CTaJIKUBATLCS B IPO(ECCHOHANBHOM chepe;

— HCIOJb30BaHME DPA3IMYHBIX HCTOYHHKOB IS IOJyYEHHS XUMHYECKOU
vHpOpMALIUK, YMEHHE OLEHHUTh €€ JOCTOBEPHOCTH IS JOCTHXKEHHS XOPOLIMX
pe3ysbTaToB B IpodecCHOHATBHOU cdepe;



* HpEeOMEnHbIX:

— c()OPMUPOBAHHOCTb MPEJCTABIEHU O MECT€ XMMUM B COBPEMECHHOM
Hay4YHOH KapTHHe MHUpa; NOHMMaHUe POJIM XMMHUHM B (JOPMUPOBAHMM KPYro3opa M
(I)YHKIIHOHEU]}:HOF] PaMOTHOCTH Y€JIOBEKa /Ul PELICHUS ITPAKTHYCCKUX 3a/lad;

— BJajeHHe OCHOBOIIOJararouuMM XHMHYEeCKHMHW IIOHSTUSMH, TEOpPUsIMH,
3aKOHAMH W 3aKOHOMEDHOCTSIMH; yBEpPEeHHOE IIOJIb30BaHHE XUMHUYECKOH
TePMHUHOJIOTUEH U CUMBOJIMKOH,

— BJAJeHHE OCHOBHBIMM METOJaMU HAY4YHOIO IO3HAHHUS, MCIIOIb3yeMbIMHU B
XUMHH: HaOIIOeHHeM, OIHUCAaHWeM, H3MEPEHHMEM, OSKCIEPUMEHTOM; YMeHHe
o0pabaTbIBaTh, OOBSACHATh Pe3yJbTaThl NPOBENECHHBIX ONBITOB M JeNaTh BbIBOJBI;
IFOTOBHOCTH M CIIOCOOHOCTh IPUMEHSTH METOJbl II03HAHHMS I@PH PELICHUH
MpakTHYEeCKHUX 3aJa4,

—  CcpOpMHPOBAaHHOCTH YMEHHUS JaBaThb KOJIMYECTBEHHBIE OLECHKH H
POM3BOAUTE PACUEThl 10 XUMUYECKUM (QOPMYJIaM H ypaBHEHUSIM;

— BIAJeHHE T[paBWJIaMH TEXHHKH O€30IacHOCTH IIPU HCIOJIb30BaHUHU
XMMHYECKHUX BEILECTB;

—  C(OpPMHUPOBAHHOCTL COOCTBEHHOM IO3MIMKM 10  OTHOIICHHUIO K
XHUMHYECKOH HH(POpMAIHH, TIOTy4aeMOH U3 Pa3HbIX HCTOYHHKOB.



5. COJIEP’)KAHUE YYEBHOH JUCUHMUILINHBI « XM SD»
OU3UKA
Beenenue
HayuHble MeTO/bl [IO3HAHWS BEIIECTB M XHMHYECKHX sBieHMA. Poub
SKCIePUMEHTAa M TEOpUM B XUMHUH. MoOJenpoBaHHE XHMHYECKHX IPOLECCOB.
3uauenne xumuu npu ocsoenun npodeccuit CITO u cmemmanbrocteit CIIO
TeXHUYECKOro npoQuist MpoQeccuoHaTbHOro 00pa3oBaHusL.

1. OBLIASI UM HEOPTAHUYECKAS XUMMSI
1.1. QOcHoenble ROHAMUA U 3AKOHbI XUMUU

OcHoBHBIE NMOHATHS XHMHH. BemectBo. AToM. Monekyna. XUMUYECKHH
snement. Annortponua. Ilpoctbie #  cioxHble BemecTsa. KauecTBenubni M
KOJIMUECTBEHHBI  COCTaB  BEIIECTB. XHMHYeCKHe 3HaKH H  (QOpMYJIBL
OTHOCHTEbHBIE AaTOMHAsI ¥ MOJIEKyJIsipHas Macchl. Konu4uecTBO BellecTBa.

OcHoBHbIe 3aKOHbI XHMHH. CrexuomeTpus. 3aKOH COXpaHEHHS MacChl
BEIECTB. 3aKOH MMOCTOSHCTBA COCTaBa BELIECTB MOJIEKYNISPHOM CTPYKTYphl. 3aKOH
ABorazpo U CIeACTBHs U3 HETO.

PacyeTHble 3a7auyd Ha HAXOXK/JIEHHE OTHOCHUTEIBHOW MOJIEKYJISIPHOM MAacChl,
omnpejieJieHHe MacCOBOH J0JIM XHMHYECKHX 3JIEMEHTOB B CJIO)KHOM BEIIECTBE.

Jemoncmpauuu

— Mopenu aTOMOB XUMHYECKHX 3JIEMEHTOB.

— Mogenu MOJIEKYJ HPOCTBIX M CIOKHBIX BEIIECTB (ILIApOCTEPXKHEBbIE U
Crioapra — bpurne6a).

—  Komrekuus NpoCTHIX U CJIOXKHBIX BEIIECTB.

— HexoTtopsle BeniecTBa KOJIMIECTBOM 1 MOJIb.

— Mopenb MOJISIPHOTO 00bEMa ra3oB.

— Annotponus ¢pocdopa, Kuciopoaa, 0JIoBa.

1.2. ITepuoouueckuii 3axon u Ilepuoduyeckas cucmema XumMu4ecKkux 3/1eMeHmos
.. Menoeneesa u cmpoenue amoma

Mepuoauuecknii  3axkon JI. M. Mengeneesa. Ortkpeite /[l W
MenpeneeBbiM [leprogudeckoro 3akona. [lepuoanyeckuii 3akoH B GopMyIHpOBKe
J1. . Menieneena.

[lepuonuueckas TabiuMua XUMHYECKAX OJIEMEHTOB —  rpaduyeckoe
oTOGpaXkeHHe IepHoaAnUYecKoro 3akoHa. CTpyKTypa MNepHOAMYECKOW TaOIMLIBI:
nepHobl (Masbie H GOJbLIHe), TPyNs! (I1apHas ¥ noGouHas).

Crpoenne atoma u Ilepuoauyeckuii 3akon JI. H. MenneneeBa. ATom —
CIOKHAs yYacThna. Sapo (IPOTOHBI W HEWTPOHBI) M 3JIEKTPOHHAA 000JI0YKa.
M3oTomnbl. CTpoeHHe 3JIEKTPOHHBIX 000JI04€K aTOMOB 3JIEMEHTOB MaJlbIX EPHO/IOB.
Oco6eHHOCTH CTPOEHMsSI SJEKTPOHHBIX O00JNIOYEK aTOMOB 3JIE€MEHTOB OOJBLINX
MeprosoB (MepeXOAHbIX dieMeHToB). [TonsTHe 06 opbuTtanax. s-, p- u d-opburai.
DJeKTPOHHbIE KOHPUTYpaLlM¥ aTOMOB XUMHUYECKHX 3JICMEHTOB.
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CoBpemennass  ¢dopmynupoBka Ilepuommyeckoro  3akoHa. 3HavyeHHe
[Teproauueckoro 3akoHa u [lepuoamnueckoi CUCTEMBI XHMHUYECKHX 3JI€EMEHTOB [
M. MeHn/iefieeBa i pasBUTHSA HAYKH ¥ IIOHUMaHUs XUMHYECKOH KapTHHBI MHpa.

Hemoncmpauuu

— Paznuunbie ¢hopmsbl [lepruoandeckoi cHCTeMbl XUMHYECKHX 31eMeHTOB [l
N. MeHpeneena.

— Jlunamuueckue TabauLpl A0 MoJenupoBanus [lepuoauieckoil CHCTEMBI.
— DneKTpHU3alHs T U HX B3aHMOJICHCTBHE.
Jlabopamopuotii oneim

MopenupoBanue mnoctpoeHuss [lepuonuueckoit TaGMULBI XUMUYECKHUX
3JIEMEHTOB.

1.3. Cmpoenue éeugecmea

Honnas xumu4Yeckasi c¢Bsi3b. KaTHoHBI, UX 0Opa3zoBaHHe U3 aTOMOB B
pesyibTaTe Ipouecca OKUC/IeHUs. AHHOHBI, MX 00pa3oBaHHME H3 aTOMOB B
pe3yJibTare mpouecca BoccTaHoBieHus. VloHHas CBSA3b KaK CBA3b MEX/Iy KaTHOHAMHU
U aHHOHAMH 3a CuUeT 3JIeKTpocTaTHdeckoro nputspkeHus. Knaccudukauus MOHOB:
0 COCTaBy, 3HaKy 3apsia, HaJIW4YUI0 TUApaTHOH o0onouku. HoHHbIe
KpUCTAJUTH4YeCKHe  pemreTkd. CBoiicTBa  BeIIeCTB €  HOHHBIM  THIIOM
KPUCTAJITUYECKOMN pELLIeTKH.

KoBajieHTHasi XHMHYecKasi CBsi3b. MexaHu3M 00pa3oBaHUs KOBaJIEHTHOM
cBsi3d (OOMEHHBIH H  JOHOPHO-AKIENTOPHBIN).  DIEKTPOOTPULATEIBHOCTb.
KoBanenTHble mnoJispHas W HenossipHas CBs3H. KpaTHOCTb KOBAJIGHTHOHM CBSI3H.
MonekynsipHble ¥ aTOMHble KpUcTaIMyeckue pemeTkd. CBoicTBa BELIECTB C
MOJIEKYJISIPHBIMU U @TOMHBIMH KPUCTAJUTMYECKMMHU pellleTKaMHU.

MeTanandeckasi ¢Bfi3b. MeTauinyeckas KpUCTAJIMYECKas pelleTka u
MeTaJuTHYecKas XuMudecKkas cBsi3b. Ou3nueckue cBOHCTBA METAJLIIOB.

ArperaTHble COCTOSIHHSI BellleCTB H BOJOPOAHAasA CBfA3b. 1BEploe, KUIKOE
U ra3oo0pa3Hoe cOCTOsIHHS BellecTB. Ilepexon BelecTBa U3 OJHOIO arperaTtHoro
cocTosiHUs B Apyroe. BogopoaHas cBs3sb.

Yucroie Bemecrsa U cMmecu. IloHaTue o cmecu BeuwjecTB. ['oMoreHHsie u
rereporenHble cMecH. CoctaB cMeceii: 00beMHasi U MaccoBasi 10JM KOMIIOHEHTOB
CMeCH, MaccoBas J10J1s [PUMECeH.

JucnepcHble cucreMbl. [ToHsATHe 0 qucniepcHol cucteme. [ucnepcHas ¢asza
U JUCIepCHOHHas cpena. Krnaccudukaius IUCHEPCHBIX cucTeM. [loHATHE O
KOJUIOMJHBIX CHCTEMaX.

Hemoncmpayuu

— Mojenb KpUCTAUIMYECKON PEILEeTKU XJIOpUIa HaTpHsl.

— OOpasupl MUHEpPaAIOB ¢ MOHHON KPUCTAIIMUECKON pEIIeTKOM: KaabLUTa,
rajiura.

— Mopenu KpUCTAJUIMUECKUX PEIETOK «CyXOro JbpJa» (Wi ioaa), anMasa,
rpaduTa (WM KBapua).
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— IlpuOopE! Ha )KUAKHX KPUCTAILTaX.

— OOpasupl pasnMYHBIX JMCIIEPCHBIX CHCTEM: OMYJIbCHH, CycCHeH3wuii,
a’po30JIeH, relieii 1 301eH.

—  Koarynsus.

— CuHepesuc.

—  Dddexr Tungans.

Jlabopamopusiii onsim

IIpurorosienue cycrneH3uu KapOoHaTa Kbl B BOJIE.

[Tony4yeHue sMyJIbCHM MOTOPHOIO Maca.

O3HakoMJIeHHE CO CBOHCTBaMH HJUCIIEPCHBIX CUCTEM.

1.4. Booa. Pacmeopbsl. Dnekmpoiumuueckas Ouccouuayus

Boaa. Pacreopel. PacTBopenne. Bona xak pactBoputenb. PactBopumocTs
BerlecTB. HachllleHHbIe, HEHACBIILIEHHbIE, TTePEChIIIEHHRIE PACTROPHL. 3aBUCUMOCTh
PacTBOPUMOCTH ra30B, JKUAKOCTEH H TBEPABIX BELLECTB OT pa3IMYHbIX (HaKTOPOB.

MaccoBast 10151 paCTBOPEHHOI'O BEIIIECTBA.

JJIEKTPOJIMTHYECKAS JHCCOUHAUHA. DIEKTPOJIUTHI M HEJIEKTPOUTHL
DNeKTpOoNUTHYECKas JUCCOLManist. MeXaHu3MBbI 3JIeKTPOJIMTHYECKOM AUCCOLUALIUY
JUIs BELIECTB C pas3iM4YHbIMU TUIIAMM XMMHUYECKOH CBs3U. ['MApaTHpOBaHHEIE H
HEeruIPaTHPOBaHHEIE HOHBI. CTeNeHb 3JeKTPOIHTHYECKON aucconuanui. CHiIbHbIE
M crnabple 27eKTponUThl. OCHOBHBIE IIOJIOKEHHSI TEOPHH 3JIEKTPOJIUTHYECKOM
auccounanuy. Kucinorsl, 0CHOBaHHUS M COJIM KaK 3JI€KTPOJIUTEL.

Hemoncmpayuu

— PacTBopHUMOCTE BeIeCTB B BOJIE.

— CobupaHue razoB METOIOM BBITECHEHHS BOJIBI.

— PactBopeHue B Bojie CepHON KHUCIOTHI M COJICH aMMOHHUS.

— OOpa3siubl KPUCTAIIOTHAPATOB.

— H3sroroBneHue runcoBoi MOBA3KH.

— HcneiTanue pacTBOPOB 3JIEKTPOJHTOB W HEIJIEKTPOJIMTOB Ha TpPEAMET
JHUCCOLIHALIUH.

— 3aBHCHMOCTb CTEeIIeHH DJJIEKTPOJUTHYECKOH IUCCOLMALIMM YKCYCHOM
KHCJIOTHI OT pa3daBlieHus: pacTBOpA.

— JIBMXKEHKE OKPALIEHHBIX HOHOB B 3JIEKTPUYECKOM I10JI€.

— IlpuroroBneHue KecTKOH BOJBI U YCTPAHEHHE €€ KECTKOCTH.
—  HoHuTtsL

— OO6pasipl MUHEpaIbHbIX BOJ Pa3IMYHOrO Ha3HAYEHHS.

Ilpakmuueckoe 3auamue Ne 1
IIpurorosnienne pacTBopa 3alaHHON KOHLIEHTPALHH.

L.5. Knaccuurkayun neopzanuieckux coeOuHeHuil u ux ceoucmea

Kuciaorel u ux cporicrBa. KUCIOTBI KaK 3JIeKTPOIMTEI, X KlaccH(pUKaIhs
M0 PAa3NUYHBIM MpHU3HAKaM. XMMHYECKHE CBOMCTBAa KHCIOT B CBETE TEOPHH
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NIEKTPOTUTHUECKOH JIIUCCOLIMALIUH. OcobeHHOCTH B3aUMOJIEHCTBHUS
KOHLEHTPUPOBAHHOM CEpHOI U a30THOH KUCIOT ¢ MeTanaaMu. OCHOBHbIE CIIOCOObI
MOJTy4eHHUs] KUCIOTHI.

OcHoBanusi W HX cBoHcrBa. (OCHOBaHMS KakK OJJIEKTPOJMTEI, HX
Kiaccu(pUKalys M0 pa3IH4YHbIM NpH3HaKaM. XMMHYECKHE CBOMCTBA OCHOBAHHH B
CBETE TEOPHM 3JEKTPOIUTHYECKOH Auccoumanuy. PasnoxkeHne HepacTBOPUMBIX B
BOJle 0OCHOBaHHM. OCHOBHEIE CIIOCOOBI MOJTy4YeHUsI OCHOBAHHH.

Coau u ux csoiicrBa. Coiny Kak 37eKTpoiuThl. Conu cpeHue, KUCIbEe H
OCHOBHBIC. XHMHYCCKHE CBOHCTBA COJICHl B CBeTe TEOPHUH 3JIEKTPOIUTHYECKOM

quccouranuu. CrocoObl MOTyYeHUs COJen.

['upponus conei.

Oxcuabl 1 Hx cBoiicTea. Coeo0pasyolue U HeconeoOpasyroliue OKCUIbI.
OcHoBHBIE, aM(OTEpHBIE U KHCIOTHBIE OKCHJIBI. 3aBUCUMOCTD XapakTepa OKCUZa OT
CTeNeHH OKHMCJIEHHs 00pa3yrolero ero Merauia. XUMHYECKHe CBOMCTBA OKCH/IOB.
[TonyyeHne OKCUIOB.

Hemoncmpayuu

— BsaumojeiicTBHE a30THOW W KOHIIEHTPUPOBAHHOM CEpPHOH KHCIIOT C
MeTaJlJIAMH.

— T'openue docdopa u pacTBOpeHHE NTPOJYKTa FTOPEHUS B BOJE.
— TlonyyeHue u cBOMCTBa aM(POTEPHOIO I'MIPOKCHA.
— HeoOpaTiMblii THAPOIKM3 KapOuaa KalbLus.

— OOpaTUMBIi THAPOJIK3 COJIEH pa3InIHOIO THIIA.
Jlabopamopnotii onstm

HcnpiTaHre pacTBOPOB KUCIOT MHAMKATOPaMH.
BzaumoelicTBHe METAIIOB ¢ KHCJIOTAMH.
B3aumojieiicTBUE KUCIIOT C OKCHAAMH METaIOB.
B3aumMopaeiicTBHE KHCIIOT ¢ OCHOBAHUSAMH.
B3aumopaeicTBHE KUCIOT C COJAMH.

HcnbiTaHue pacTBOPOB LIEI0YEH MHIUKATOPaMHU.
B3auMopeiicTBHE 11IeJI04YEN C COJISIMU.

PaznoxeHue HepacTBOPUMBIX OCHOBAaHHUH.
BaumopelicTBue coiei ¢ MeTajlylaMH.
B3aumoneiicTBue cosneil Ipyr C APYyTrOM.

['uapou3 coneil pasIMyHOro THIIA.

1.6. Xumuueckue peaxkyuu

Knaccupukauuss  XuMMH4YeCKHX  peakuud. Peakuum  coeauHeHus,
pa3noKeHus, 3amMelleHus, obmeHa. KartanuTHyecKue peakiuu. O6patumeie |
HeoOpaTUMBble peakiii. [[OMOreHHBIe U IeTepOreHHble peakluy. DK30TePMUYECKHE

¥ OHJOTEpMHYECKHE peakuud. TeruroBod 3GGeKT XHMHYECKMX PpEaKIHid.
TepMOXUMHYECKHUE YPAaBHEHUA.
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OKHC/IMTEILHO-BOCCTAHOBHTEIbHbIe peakuuu. CTeneHb OKHCICHHUS.
OKHCIUTETb M BOCCTAaHOBIEHHME. BoccTaHOBUTeNb U OKHcieHHe. Merox
3NeKTpOHHOro  OanaHca Ui COCTAaBIIEHWS ~ YPaBHEHMH  OKHCIIHTEJIbHO-
BOCCTAHOBUTEIIBHBIX PEAKLIUA.

Ckopocrs XHMHYeCKMX peakuuii. [IoHsTHE O CKOpPOCTH XHUMHUYECKHX
peakiuii. 3aBUCHMOCTbL CKOPOCTH XMMHMYECKUX PeakiMil OT pasnu4HbIX (paKTOpoB:
IPUPO/BI PEarupyloIInuX BeIlecTB, X KOHIIEHTPALMM, TeMIIepaTyphl, TOBEPXHOCTH
CONMPUKOCHOBEHUS U HUCIIOJIb30BAaHUA KaTalM3aTOPOB.

O6paTtumocTh XHMHYeckuX peakumii. OOpaTtuMbple u HeoOpaTHMbIE
peakiuu. XuMMUYECKOe paBHOBECHE H CIOCOOBI €0 CMEIeHH .

Hemoncmpauuu

— Tlpumepsl HeOOpPATHUMBIX peakluii, MAyIKX ¢ 0Opa3oBaHKEM Ocajka, ra3a
WJIK BOJIBI.

—  3aBHCHUMOCTB CKOPOCTH peakLiy OT IIPUPObI pearupyroliX BEIECTB.

— BsauMmojieiicTBHe  pacTBOPOB  CEPHOM  KHUCJIOTbl €  pacTBOpaMHu
THOCYJIb(haTa HATPUS pa3IM4HON KOHLEHTPALMK U TeMIIepaTyphl.

—  Mogenap KUISIIEro Cosl.

— 3aBHCHMOCTH CKOPOCTH XHMMHYECKOHM peakUud OT IPUCYTCTBUA
KaTajau3aTopa Ha IIpuMepe

—  pa3lioKeHHs MepoKCcHa BOJAOpOJa C IMOMOIIBIO JMOKCHIA MapraHua U
KaTaja3sbl.

— Mopgens a1eKTpou3epa.

— Mojenp 3J1eKTpOIU3HOM BaHHEI VI MOJIyYE€HUS alTFOMUHUS.

— Moneab KOJOHHBI CHHTe3a aMMHaKa.

Jlabopamopuotit onvim
Peakuus 3aMeLeHHs] MEJTH XKeJIe30M B PAaCTBOPE MEJIHOr0 KyImopoca.

Peakiuu, uayiuiue ¢ o0pa3oBaHMEM 0CaJIKa, I'a3a UM BOJBI.

3aBHCHMOCTb CKOPOCTH B3aUMOJICUCTBHS CONSHOM KHUCJIOTBI ¢ METAJUIaMH OT
UX MPUPOJBI.

3aBUCUMOCTh CKOPOCTH B3aMMOJAEHCTBHS LIMHKA C COJSHOW KHMCJIOTOH OT ee
KOHLIEHTPAaLIUH.

3aBHCUMOCTh CKOpOCTH B3ammopeiictus okcuza meau (II) ¢ cepHoit
KHUCJIOTON OT TeMIIEPaTypPHI.

1.7. Memannsl u Hememaiivl

Mertaaabl. OCOOEHHOCTH CTPOEHHsS aTOMOB M KpHCTa/LuIoB. (Du3HYecKue
cBoiictBa MertayioB. Kiaccudukauyss MeTauioB IO PasIMYHBIM IPH3HAKAM.
XUMHUYECKHEe CBOMCTBA METAUIOB. DJIEKTPOXUMHUYECKHUH psAjl HaNpsKEHHH
MeTasuioB. MeTtajuioTepMus.

O6mmue cmnocobnl monydeHus MetauioB. IloHsatTue o MeTauypruu.
[TipomeTaTyprusi, THAPOMETAILTYprust U 3ekTpoMetanyprus. CriiaBel YepHBIC 1
[IBETHEIE.
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Hemeranabl. OcoOeHHOCTH CTpOeHHs: aToMOB. HemeTamibl — TMpOCTEIE
BeIllECTBAa. 3aBUCHMOCTh CBOMCTB TaJloOT€HOB OT HX IIOJIOKEHHUS B IEPHOAHYECKOH
cucreMe. OKHMCIUTENbHBIE M BOCCTAHOBHUTEIBHBIE CBOMCTBA HEMETAVIOB B
3aBUCUMOCTH OT UX IOJIOXKEHHUS B Py JIEKTPOOTPULIATEIBHOCTH.

Jemoncmpauuu

—  Komnekuus MeTaios.

— BsauMoeicTBHE METAUIOB ¢ HEMETAUIaMH (CKejie3a, LIMHKA U allFOMHHUS
C cepoii, aIIOMUHUS C HOJIOM, CypPbMBI C XJIOPOM, TOpPEHHe Kelle3a B XJiope).

— T'openue merannos.
—  AMTOMHHOTEpPMHUS. ;
—  Komnexknus HemeTawioB. ['openne HemetannoB (cepsl, ocdopa, yris).

BriTecHeHHe MeHee aKTHUBHBIX TaJIOT€HOB U3 pacTBOpPOB HX coneii Ooree
AKTHBHBIMH I'aJIOF€HAMH.

— Mogenb NpOMBIIIEHHON YCTaHOBKH /151 IPOU3BO/ICTBA CEPHOU KMCIIOTHI.
Mopgens 1euu Juis oOxwura usBecTHsKa. KOUIEKIMM MNPOAYKUMH CHIMKATHOU
NPOMBILILIEHHOCTH (cTekina, Gapdopa, dasHca, LeMeHTa pa3sInYHBIX MapOK U JIp.).

Jlabopamopruiii onbim

3akajka 1 OTIyCK CTaJH.

O3HakoMJIeHHE CO CTPYKTYPaMH Ceporo ¥ 0esioro 4yryHa.
Pacno3naBanue pyn xenesa.

Ipakmuueckoe 3anuamue Ne 2

[Tomyuenue, cobupaHnue U pacrno3HaBaHUE ra30B.
Pemienue skcriepiMeHTaJIbHBIX 3a/1a4.

2. OPITAHUYECKAS XUMUA

2.1. OcHoeHble NOHAMUA OPZAHUYECKOU XUMUU U MEOPUA CHPOCHUA
OP2AHUYECKUX COCOUHEHUU

Ilpeamer opranudeckoii XumuH. [IpupojiHble, HCKYCCTBEHHBIE U
CHHTETHYECKHEe OpraHudyeckwe BeuiecTBa. CpaBHEHHE OpraHMYECKHX BEIIECTB C
HEOpraHu4eCKHMH.

BaneHnTHOCTh. XHUMHYECKOE CTPOCHHE KaK IOpANOK CO€JHMHEHHS aTOMOB B
MOJIEKYJIbI 11O BaJICHTHOCTH.

Teopusi cTpoeHusi opraHH4eckux coeauHenuii A. M. byrtiaeposa.
OcCHOBHBIE TIOJIOKEHHSI TEOPUH XUMHYECKOro cTpoeHus. M3omepus u H30MepBbI.
Xumudeckre GopMyIIbl ¥ MOIETH MOJIEKYJI B OPraHHYECKOH XUMHH.

Knaccupukauusi oprannvecknx BemecTB. Knaccudukauus BewecTs IO
CTPOEHHIO YIJIEPpOAHOI'O CKeJieTa U HaJIM4UIO (IJYHKL[HOHEU'ILHBIX rpyI1IIl. ["'omonoru u
romonorus. Hauana Homenkiaatypst [IUPAC.

Kinaccupukauusi peakuumii B  OpraHu4eckoii  xumuu. Peakuun
IMPpUCOCIUHEHHU A (F HIPUPOBaHH, rajJJorcHupoOBaHHA, THApOraJJoreHupoBaHus,



THpaTaluy). Peakiuy oTilennenus (1eruaprupoBaHus, AeruIporaJoreHipoBaHus,
AeruaparanuH). Peaknun samemienns. Peakunn nsomepusanuu.

Jlemoncmpayuu
— Mogenn MoseKyJ1 TOMOJIOTOB ¥ H30MEPOB OPraHMYeCKHX COeTUHEHUI.

— KadvectBeHHOe 0OHapyXeHHe yriepoja, BoJOpoJa M XJIopa B MOJIEKYJIaxX
OpPraHU4eCKUX COCAMHEHHI.

JlabopamopHeiit onsim

WsroroBneHue Moaeneii MONeKyJl OpPraHUUECKHX BEIECTB.

2.2. Yeneeo0opoowt u ux npupoonsie UCMoOYHuUKU

AnkaHbl. AJIKaHBl: TOMOJIOTHYECKHH psil, H30MEpHS W HOMEHKIATypa
ankaHoB. XMMHMYECKHE CBOMCTBA alKaHOB (MeTaHa, 3TaHa): TOPEHHUE, 3aMelleHHeE,
pasnoxenue, aeruapupoBanue. [ [pumeHeHe aKaHOB HA OCHOBE CBOMCTB.

AJIKeHBbI. OTuUIEH, ero  IIoJIy4yeHue (merugpupoBaHHeM  3TaHa,
JemnonuMepusauuel  monusTuiaeHa).  ['omonoruueckuit  psa, — M30MepHs,
HOMEHKJIaTypa alKeHOB. XMMHUYECKHE CBONCTBA JTHJIEHA: TOPEHHE, KaYeCTBEHHBIE
peakuuu (obecupeunBaHue OpPOMHONW BOJbI M pacTBOpa IMEpMaHraHara Kaius),
rujparanms, nonumepusanus. [IpumeHeHe 3TueHa Ha OCHOBE CBOMCTB.

Aunenbl m kayuwyku. IlonsTHe O JueHaX Kak yriaeBoJopoJax C AByMs
IOBOMHBIMH cBA3sMH. ConpsikeHHble AMeHbl. XUMHUYECKHe CBoMcTBa OyTaauena-1,3
¥ u30mpeHa: obeclBeynBaHMe OpPOMHOM BOIBI W IMOJMMEPH3aLMs B KaydyKH.
HarypaneHblil M cuHTeTHYeCKHe KaydyKH. Pe3uHa.

Anxkunbl.  AnetuneH. XHMHYeCKHe CBOWCTBA alleTWIIEHA: TI'OPEHHE,
obecuBeunBaHue OPOMHOH BOZBI, IPUCOEAMHEHHUI XJIOPOBOAOPOJAA M I'MIpaTallus.
IlpiMeHenne aneTHIeHa Ha OCHOBE CBOMCTB. MexKiaccoBas H30MEpHs C
aNKagueHaMH.

Apenbl. benzon. Xumuueckue cBoiicTBa OeH30J1a: TOpPEeHHE, PEaKIUH
3aMellleHus (rajoreHupoBaHue, HUTpoBaHue). [IpumeHeHue GeH301a HA OCHOBE
CBOWCTB.

IIpupoaueie ucTOuUHHKH yrieBoaopoaoB. [lpupoansiii ras: cocras,
IIPUMEHEHKE B Ka4eCTBe TOILIMBA.

Hedts. Coctas u nepepaborka Hedth. [leperonka Hedgru. Hedrenpomyksi.

Hemoncmpayuu

— T'openue metaHa, 3THIIEeHA, alleTHIIEHA.

— OrHomenue MeraHa, 3TWIIeHa, aleTWIeHa W O€H30ja K pacTBOpam
IepMaHraHara Kajaus 1 OpoMHOIi Boje.

— Ilomy4yennme sTuneHa peakuwel AerHApaTalldd 3TaHOJA, aleTHIeHa —
MAPOJIN30M KapOua KalbIlus.

— PasnoxeHne Kayuyka TpM HAarpeBaHWH, HCHBITAHHE MPOIYKTOB
PAa3JIOKEeHUs] Ha HEIIPENeJIbHOCTb.

— Komnekuust obpasuoB Hedtu u  HebrenmpomykToB. Kosekius
«KaMeHHBIN yrojib U MPOAYKLHS KOKCOXUMUYECKOTO IIPOH3BOJICTBAY.
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Jlabopamopusiii onsim

OzHakoMyieHHe ¢ KOJUIeKUHel o6pasnoB HepTH u MPOJIyKTOB  ee
nepepadboTKH.

O3HakoMJIEHHE C KOJUIEKLHEN KayYyKOB obpa3uaMu u3Jieui 13 PE3HHEI.

2.3. Kucnopoocoodeporcauque opeanuieckue coedunenun

Cnuprel. [lonydenne staHona OpokeHHMEM IVIIOKO3BI M THApATALMEl
dTUJIeHA. I'HApOKCHIIbHAS TpyNna Kak (yHKUHOHa bHas. [IoHsSTHE O TpenenbHBIX
OHOATOMHBIX cCHHpTax. XHMHUYECKHE CBOMCTBA 3TAaHOJA: B3aUMOJENHCTBHE C
HaTpueM, 00pa3oBaHHME MNPOCTBIX HCIOXKHBIX 3(QUPOB, OKHCICHHE B allbIerHl.
[IpuMeHeHre 3TaHONAa Ha OCHOBE CBOMCTB. AJIKOTONH3M, €r0 MOCIEACTBHS JIA
OpraHM3Ma 4eJioBeKa U MpeaynpexaeHue.

[uuepuH Kak npencTaBHTeNb MHOrOaTOMHBIX CHOMPTOB. KadecTBeHHas
peakiysi Ha MHOTOAaTOMHBIE CITUPTHL [IpruMeHeHue rmnepuHa.

@eHoa. Dusnyeckue U XUMUYECKHe CBOWCTBA (peHONa. B3aumHoe BiausiHHE
aTOMOB B MOJIeKyJle ()eHOJIa: B3aUMOJIEHCTBHE C THAPOKCHIOM HATpHsA M a30THOM
Kucj0ToM. ITpuMmeHeHue deHoNa HA OCHOBE CBOMCTB.

Aapperuabl.  Ilonstne 00 anbaerupax. AuspferuiHas rpynma  Kak
(GynkumoHnanbHas.  DopMmanblerdi M ero  CBOWCTBA:  OKHUCJIEHHE B
COOTBETCTBYIOLIYIO ~KHMCJIOTY, BOCCTAHOBJIEHHE B COOTBETCTBYIOIIMH CITHPT.
[TonyyeHue anbAeruioB OKUCIEHHEM COOTBETCTBYIOLIMX CNHPTOB. IIpuMeHeHHe
(opmanbierua Ha OCHOBE €ro CBOMCTB.

Kapoonosbie kucaorel. [TonsaTie o kap6oHoBbIx kuciorax. Kap6okcunsHas
rpynmna Kak (pyHxipoHansHast. ['oMOIOruuecKkuii psy npeAeibHEIX OJHOOCHOBHEIX
KapOOHOBEIX KHUCJIOT. ITonydyeHue KapOGOHOBBIX KHMCJIOT OKHCICHHEM albJeTHIOB.
Xumrveckue CBOMCTBA YKCYCHOH KHCIOTHI: OOlLuMe CBOWCTBA C MHHEPAIbHBIMHU
KHCJIOTaMH U peakuus 3Tepudukanuu. [IpuMeHeHre yKCYCHOM KMCIOTHI Ha OCHOBE
CBOMCTB. BbICIIKeE XKUPHBIE KUCIIOTHI HA IIPUMepe NaIbMUTHHOBOM M CTEAPUHOBOM.

Cioxubie >¢upbl u kupbl. [lonydeHue CIOXKHBIX S(QUPOB peakiueit
sreprukanuu. CroxHble 3QHPHI B IPUPOJe, HX 3HaUYeHHe. I[puMeHeHHe CIOKHBIX
3(GHUpPOB Ha OCHOBE CBOWCTB.

Kupsl kak cnoxHble a3¢upsl. Knaccudukauus xupoB. XUMuueckue CBOMCTBA
JKUPOB: FTMAPOJIN3 ¥ THAPUPOBAHHUE XKUAKUX JKUPOB. [IpuMeHeHHe KUPOB Ha OCHOBE
cBoOiicTB. MbIna.

YraeBoabl. VYrneBoibl, UX KIacCH(HKAIMs: MOHOCAxXapuibl (IJIOKO3a,
$pykro3a), mucaxapuisl (caxaposa) U nonucaxapuabl (Kpaxman u HeJUToNo3a).

['1roK03a — BelEeCTBO ¢ ABOMCTBEHHOM (yHKIMeH — aJpAETUIOCIIUPT.
XVMHYECKHe CBOMCTBA IJIIOKO3BI: OKHUCJICHHE B TTIIOKOHOBYIO  KHUCJIOTY,

BOCCTaHOBJIEHHE B COpOHT, cnupToBOoe OpokeHue. [IpMMeHeHHEe TIJIIOKO3BI Ha
OCHOBE CBOMCTB.
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3HaueHHe YIJIEBOJOB B JKHBOW MPUPOAE U KM3HHU dYenoseka. [lomsrue o
peakuusX TMOJWKOHJICHCAMKM M THAPOJM3a Ha TNpHMEpe B3aWMOIpPEBPALICHHH:
[JIIOKO3a © MOJTHCcaxapH.

Hemoncmpayuu

— OkwucneHue cnupTa B albIeTHI.

— KauecTBeHHBIEC peakii Ha MHOTOATOMHBIC CITUPTBHI.

— PactBopumocTh (QeHONa B BOAE MNpM OOBIMHOW TeMmmepaTrype H
HarpeBaHUH.

— KauecTBeHHBIE peaKIMK Ha (heHOI.

— Peakums cepeOpsHOTO 3epKaja ajlbAerui0B U INIIOKO3bI.

— OkucneHue anbJeruaoB U TIIIOKO3bI B KUCJIOTY C IIOMOIIBIO T'MIpOKCHIA
meau (I1). KauecTBennas peakuus Ha kpaxmai. Komnekuuns 3GupHBIX Macerl.

Jlabopamopnotit onbim

PacTBOpeHHe TIMIlepUHA B BOJE M B3aWMOJIEMCTBUE C T'MIPOKCHIOM MEH
(ID).

CaoiicTBa YKCYCHO#M KHCIIOTHI, 001IIHE CO CBOMCTBAMH MHHEPAJIbHBIX KUCIIOT.

Jloka3aTenbCTBO HEMpeAeIbHOI0 XapaKTepa M HIKOro Xupa.

B3auMo/IeiCTBHE TIIIOKO3BI U caxapo3bl ¢ rupokcuaom meau (II).

KauecTBeHHas peaklusi Ha KpaxMall.

2.4. Azomcedeprcawjue opzanudeckue coeounenun. Ilonumepot

Amunsl. [Torstre 06 amuHax. AnudariHdeckie aMUHBI, UX KJIaCCH(QUKALUA U
HOMEHKJIaTypa. AHWIMH Kak opraHudeckoe ocHopaHue. IlomydeHue aHuIMHA W3
HuTpoben3ona. [I[ppMeHeHne aHUIMHA Ha OCHOBE CBOMCTB.

AMHHOKHCI0TEI. AMHHOKHMCIOTBI Kak am@oTepHble AU(YHKIIMOHAIBHEIE
OpraHHYeCKHe COeNMHEHNs. XUMUYECKHE CBONCTBa aMHHOKHUCIIOT: B3aHMO/ICHCTBHE
C IIeNoYaMd, KHMCJIOTAMH M JpYr ¢ JpyroM (peakius IOJMKOHAEHCALMH).
[lenTuaHas cBsA3b U nojunentuasl. [I[puMeHeHHe aMUHOKHUCIIOT Ha OCHOBE CBOMCTB.

Beakn. [lepBuynasi, BTOpU4Has, TPETHYHAsA CTPYKTYpPhl O€1KOB. XUMHUYECKHE
cBolicTBa O€NKOB: TOpeHHe, OCHATypalus, THUAPOIH3, LIBETHbIE pEaKLHH.
Buonoruyeckue QyHKIUUA OEJIKOB.

IMosmmepsl. benku u monucaxapu/ipl Kak 6HOMOIUMEDEI.

Ilnacrmaccebl. [lomyueHne mnoONMMEPOB peakiMed IOJIMMEPU3ALUH |
MOJIMKOHAEHCAIMH.  TepMOIUIaCTHUHblE M  TEPMOPEaKTHBHBIE  ILIACTMACCHI.
IIpeacraBurenu riacrtMacc.

Boaokna, ux kaaccupukauusi. [lomydenune BosokoH. OrtenbHbIE
NpeACTaBUTEIH XUMUYECKUX BOJIOKOH.

Hemoncmpayuu

— BsauMmojeiicTBHe aMMHaKa U aHWJIMHA C CONIIHOM KMCIIOTOM.

—  Peakuus anununa ¢ GpoMHOMN BOJOIA.

— JlokaszarenbCcTBO Haimu4us (YHKLUMOHAIBHBIX TIPYNIl B pacTBoOpax
aMHHOKHCIIOT.
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— PacrtBOpeHue u ocaxaeHue O6esKos.

— lIBeTHBIe peakuUH OEJIKOB.

— T'opeHue nTHYBEro nepa U WEePCTIHON HUTH.

Jlabopamopnosiit oneim

PactBopeHue GesikoB B BOJIE.

OO6HapyxeHue 6eTKOB B MOJIOKE U MSICHOM OyJIbOHE.

Jlenarypauus pactBopa 0enka KypHHOro fiila CIIMPTOM, pacTBOpaMH CoJiei
TAXKECIBIX METAJIJIOB U IIPH Harpe€BaHHH.

Ilpaxkmuueckoe 3anamue Ne 3

PerleHne 3KCNepUMEHTANbHBIX 33/lad Ha HMACHTU(QUKALUI OpPraHu4YeCKHX
COCIUHEHUH.

Pacno3HaBaHME MJ1acTMAcC ¥ BOJIOKOH.

[IPUMEPHBIE TEMBI PE®EPATOB (TIOKJIAJIOB),
WHIMBUIYAJIBHBIX IPOEKTOB

e  bUOTeXHOJIOrus U reHHas uHxXeHepus — TexHojoruu XXI Beka.

e HasorexHonorus Kak IMPUHOPUTETHOE HaIpaBlIeHUWE pPa3BUTHUS HAYKU H
npousBojcTBa B Poccuiickoit ®PenepaluH.

CoBpeMeHHbIe MeTO/1bl 00e33apa’kuBaHUs BOJIBI.

AJNOTPONHS METaJIOB.

Kuzne u pesrensHocts .M. Menaeneesa.

«[Tepuoaguueckomy 3aKoHy OyyIuee He TPO3UT pa3pyIlIEHUEM. ..»

Cunres 114-ro anementa — TpuyMdp pOCCUHCKUX (HU3NKOB-51EPLIHKOB.
30101161 BOLOPOAA.

Hcnonp3oBaHue paiuOaKTUBHBIX H30TONOB B TEXHUYECKUX LIEJISX.
PeHTreHOBCKOE HU3IIy4YeHHE U €ro UCII0JIb30BaHUE B TEXHUKE U MEIHULIHHE.
[Ina3ma — 4yeTBepTOE COCTOSHUE BELIECTBA.

AmopdHble BellecTBa B IPUPOJE, TEXHUKE, OBITY.

OxpaHa oKpy’KaroLlei cpe/ibl OT XUMUYECKOro 3arpsisHeHus. KoinyecTBeHHbIE
XapaKTePUCTUKH 3arpsi3HEHUS OKPYIKaIoLIeH cpeibl.

e [IpumeHeHue TBepaOro u razoodpasHoro okcuja yriaepoja (IV).

e  3ammTa 030HOBOI'0 3KpaHa OT XUMHUYECKOI0 3arpsi3HEHUS.

e ['pybomucnepcHble CHUCTEMBI, WX KIacCH(UKALUs U HCIOJIb30BAHHE B
npodeccuoHANBHOMN 1eSTeIbHOCTH.

o  Kocmeruueckue remnu.

[IpuMeHeHue CycreH3ui U 3MYJIbCUHA B CTPOUTENILCTBE.

MuHepaibl ¥ TOpHBIE MOPOIBI KaK OCHOBA JIUTOCGHEPHI.

PacTBops! Bokpyr Hac. Tumnsl pacTBOpoB.

Bona xak PEareHT u cpeaa g XuMHYECKOro nporecca.
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e  Kusnp u nestensHOCTh C.AppeHuyca.

e Bkiag oTe4ecTBEHHBIX YYEHBIX B pa3BUTHE TEOPHUH JIIEKTPOTUTHYECKOM
IMCCOLHALINH.

e  YCTpaHEHHE )KECTKOCTH BOJbI Ha IPOMBILLIEHHBIX IIPEANPUATUSIX.

e  CepHnas KHCIIOTa — «XJIeO XUMUYECKOH MPOMBIIIIIEHHOCTH.

e lcnonp3oBaHWe MHHEPAIbHBIX KHCJIOT Ha MPEANPHATHAX pasIHYHOro
PO

OKCH/IBI ¥ COJIM KaK CTPOUTENIbHBIE MaTepHUaIbI.

Wcrtopus runca.

[ToBapeHHast cOJlb KaK XUMUYECKOE CBIPBE.

MHuoronukuii KapOOHAT KAIBLHS: B IPUPOJIE, B IPOMBIIILIEHHOCTH, B OBITY.
Peakiiu ropeHust Ha IPOU3BOJCTBE U B OBITY.

BupTyanbHOe MOAETHPOBaHHE XUMUYECKHUX MPOLECCOB.

DJIeKTpOoJIU3 pacTBOPOB JIEKTPOIHTOB.

DNEeKTPOJIU3 paciliaBOB JIEKTPOIUTOB.

[TpakTuyeckoe NpUMeHeHue 3NIEKTpOJIU3a: paduHHpOBaHHE,
rajibBaHOIUIACTHKA, TaJIbBAHOCTET UL,

e  VcTopus Moiay4yeHus: U POU3BOJCTBA AIFOMUHHUS.

e  DIEKTPOJIUTHYECKOE MOJlyueHHe U papUHHUPOBAHUE MEIH.

e  Xusub u gesarenpHOCTh [ [J3BH.

e Ponp MeramioB B HCTOPHHM 4YelloBedeCcKoW uuBHiIM3auuu. Mcropus
OTeYeCTBEHHOHM  4epHOW  Mertauryprud. CoBpeMeHHOe  MeTalTypruyeckoe
IPOU3BOACTBO.

e Hcropus oTe4yecTBEHHOU LIBETHOM MeTaulyprud. Poib METaIoB M CIJIaBOB B
HAyYHOTEXHUYECKOM ITporpecce.

Koppo3ust METayioB ¥ criocoObl 3aLUTEI OT KOPPO3HH.

WHepTHBIEe UK 651aropoAHbIe rasbl.

Poxxaaroniye coid — rajoreHsl.

Hcropus mBeACKON CITUYKH.

HcTopusi BOBHUKHOBEHMS M Pa3BUTHS OPraHUYECKON XMMHHU.

’KusHp u gesarenbHocTh A.M.ByTieposa.

BuTanusMm u ero kpax.

Ponb OTEYECTBEHHBIX Y4YEHBIX B CTAHOBIEHMM M pa3BUTHH MHPOBOM
OpraHM4YeCKOH XUMHH.

e  CoBpemeHHbIE NTPEACTABICHUS O TCOPUH XUMHYECKOTO CTPOCHHS.

e  DKOJIOTMYECKHE acleKThl UCIOIb30BaHUS YTJIEBOAOPOLHOIO CBIPBSI.

e  DKOHOMMYECKME  acCIeKThl  MEXIYHapoJHOTO  COTPyAHMYECTBAa IO
UCTIOJIE30BAHUIO YTIIEBOJOPOJIHOIO ChIPBS.

e lcTopus OTKpBHITHA U pa3pabOTKU ra3oBbIX U HE(TAHBIX MECTOPOXKIEHHH B
Poccuiickoit @enepauuu.

e  XHMHS YIIIEBOJOPOAHOTO ChIPhS U MOs Oyay1as nmpopeccus.

e  VYriIeBOJOPOAHOE TOIUIMBO, €r0 BH/JBI U Ha3HAaYCHHE.

e  CuHTeTHYECKHE KaydyKH: UCTOpUS, MHOIr0OOpa3ue U NepCreKTUBEI.
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e  PesuHOTEXHMYECKOE NPOU3BOACTBO H €ro pojib B HaY4YHO-TCXHUYECKOM
rporpecce.

e  CBapo4HO€ MPOU3BOJCTBO U POJIb XMMHUH YTIIIEBOIOPOJIOB B HEM.

e Hepts u ee TpaHCHOPTHPOBKA KakK OCHOBA  B3aUMOBBIFOIHOIO
MEXAYHapOAHOIO COTPYAHHYECTBA.
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6. TEMATUYECKOE IIVIAHUPOBAHHUE C OIPEAEJEHUEM
OCHOBHBIX BUJIOB YYEBHOM JAEATEJIBHOCTH
OBYYAIOILIUXCSI

[Ipu peanusanmm coxepxxanus 06uUIE00pa3OBATENEHON yUeOGHOH AHCLHILIMHEI
«Xumust», A obydarommxcess 1 kypea crmeuuansHoctd  43.02.13  Texmomorus
napukMaxepckoro uckycersa B mpezenax ocsoeHus OITOIT CITO na 6Gase ocHOBHOro
o0miero 06pa3oBaHUs C MOMYYEeHHEM CpeaHero obiero oO6pa30BaHMsS MaKCHMAbHAs
y4ebHas Harpy3ka o0y4aroLMXcsi COCTaBiseT: Mo crequanbHocTsIM CITO TexHHYEeCKHUX
npoduied npodeccuonanpHoro obpasoBaHus — 135 uacoB, M3 HHMX ayaMTOpHAs
(oOs3aTenbHas) Harpy3ka o0y4aroIIuXcsl, BKIIIOYast paKTUYeCKUe 3aHATHS, — 117 yac; u3
HUX 83 4YacoB TEOPETHYECKHX 3aHATHH; 34 Yaca NpaKTHYECKHX 3aHATHH. Y4eOHBIM
[JIAHOM BHEAYAMTOpPHAs CaMOCTOATENIbHas paboTa CTYAEHTOB HE IMpeayCMOTpPEHA.
IIpakTuyeckast noaroroska 20 4acos.

6.1. TemaTuyeckuii njaaH 00Ue0Opa30BATEILHON Y4eOHOH JHUCHHIIHHBI
OV .11 Xumus

Kosinvecrso 4acoB ayanropnoii
Maxkcumanabnas
Ne HATPY3KH
HanmenoBanue pasjgenoB 1 TeM yueOnas
TEeMbI Teopernu IIpakTHyeckne
HATpy3Ka
€CKHX paboThbl
BBepenne 2 2 p
Paszpen 1. O0mas u
A u 68 46 2
HEOPraHuvecKas XuMus
1.1 | OCHOBHBIE MOHATHSA W 3aKOHBI 4 ¥
XHMUHU
1.2 | Ilepuoauyeckuii 3aKoH
ITepronuyeckas cucrema
12 10 2
xuMudeckux snemenTon JI.M.
MenpeneeBa u CTpOEHHE aTOMa
1.3 | Ctpoenue BemecTBa 8 6 2
1.4 | Bona. PacTtBopsl.
" p 8 4 4 (n/m)
DNEeKTPOIHTHYECKAS THCCOIHALIUS
1.5 | Knaccugukanus HeopraHH4eCKux 12 8 4
COeIMHEHHUH U UX CBOMCTBRA
1.6 | XuMu4eckue peakiuu 12 8 4 (n/m)
1.7 | Metaniabsl 4 HeMeTaIbl 12 6 6
Pasnean 2. Opranunueckas
A P 49 37 12
XHMHUA
2.1 | OcHOBHBIE MOHATHS OPraHUYECKO
XMMHH U TEOPHUS CTPOCHHSA 10 8 2 (n/m)
OpraHH4eCKHX COeJIHHEHUH
2.2 | YrneBonopoae! u UX 11 13
AOPOL PHpoRH 10 8 2 (w/m)
HCTOYHHKH
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2.3 | Kucnopozacozaep:xaiine
OpraHMYecKHe CoeTMHEHNUS 1 9 2 (w/m)
2.4 | Asorcenepiaiine OpraHH4eCKHe 18
COB,[[I—[HEHEIH. Honmfepm 12 6 Guint)
Bcero y4e0HbIX 3aHATHH 117 83 34
Koncyapranun 12
IK3ameH 6
UTOI'O 133 83 34

6.2. XAPAKTEPUCTHUKA OCHOBHBbIX BU/10B YUYEBHOH
JAEATEJIBHOCTU CTYJAEHTOB

Copnepxanue
00y4eHHs

XapaKTepUCTUKAa  OCHOBHBIX  BHUJIOB  JIEATENIbHOCTH
CTYJAEHTOB (Ha ypoBHE Y4eOHBIX NeHCTBUIN)

XUMMUsI

Ba:xuelmmne
XHMHYECKHE
NMOHSATHS

YMeHne  JaBaTh  OMNpeJAENeHWe W ONepHpoBaTh
CIeYIOIIMMU XMMHYECKUMHU TIOHATHSIMU: BeIIECTBO,
XUMHYECKUH 3JIEMEHT, aTOM, MOJIEKYjla, OTHOCHTEJIbHbIE
aTOMHass W MOJeKyJIspHas Macchl, HOH, aJJIOTPOIIHS,
M30TOIbl, XUMHYECKasi CBs3b, 3JCKTPOOTPULATEIBHOCTS,
BaJIeHTHOCTb, CTEl€Hb OKWUCIIEHWs,, MOJIb, MOJIIpHas
Macca, MOJIAPHEIH 00BEeM ra3000pa3HBIX BEIlECTS,
BEILIECTBA  MOJIEKYJSPHOTO  H  HEMOJEKYJIAPHOIo
CTPOEHHMsI, pacTBOpBI, JJIEKTPOJUT M HEIIEKTPOJIHUT,
ANIEKTPOJIUTHYECKAsT  JIUCCOLMALIMS,  OKHCIUTENh U
BOCCTAHOBHTEIIb, OKHUCIEHHE M  BOCCTaHOBIICHHUE,
TeroBoi  3hGdeKT peakuUHH, CKOPOCTb XHMHYECKOM
peaKiny, KaTajliu3, XMMU4eCKOe paBHOBECHE, YITIEPOIHBIN
cKeJieT, PYHKLHOHAIbHAS IPyIIa, M30MEepPUsi, FOMOJIOT S

OcHoBHBIE
3aKOHbI XUMHH

®opMyIUPOBAaHHE 3aKOHOB COXPaHEHHS] MacChl BelIeCTB
¥ TIOCTOSTHCTBA COCTaBa BEILECTB.

VcTaHOBKAa NPUYMHHO-CIEACTBEHHOM  CBA3M  MEXIY
COZIepyKaHUEM ITHX 3aKOHOB M HalMCAaHHEM XHUMHYECKHX
dopMyn U ypaBHeHMHA. YCTaHOBKAa 3BOJIOIHOHHOM
CYLHOCTH MeH/IeJIeeBCKOM u COBpPEMEHHOM
dopmynupoBok  mepuonmyeckoro  3akoHa JI. M.
MenneneeBa. OObBsiCHEeHHMEe  (U3UYECKOTO  CMBICIIA
CHMBOJIMKH TIEPUOJMYECKOH TaOMHMLBl XUMHYECKHMX
anemeHToB JI. W. MeHneneeBa (HOMEpOB 3JIE€MEHTA,
TMeproja, IPYIIbl) ¥ YCTAHOBKA PUYUHHO-CIIEACTBEHHOM
CBS3M MEXJIy CTPOEHHEM aToMa W 3aKOHOMEPHOCTSIMH
M3MEHEHUs] CBOKMCTB 3JIEMEHTOB M O0Opa30BaHHBIX HMMH
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BEUIECTB B IIEPHOJAaxX U I'PYyIIIIAX.

XapakTepucTUKa 3J€MEHTOB MalblX U OONbIIMX
MepHOJIOB MO UX nojoxeHuto B [lepponuyueckon cucreme
J1. 1. Menneneena

OcHOBHBIE
TEOPHH XHMHH

YCTaHOBKa 3aBUCUMOCTM CBOMCTB XMMUYECKUX BELUECTB
OT CTPOEHHUS aTOMOB OOpa3yIoIUX MX XUMHUYECKUX
5JIEMEHTOB.

XapakTepucTHKa Ba)KHEHIIMX THIIOB XMMHUYECKHX CBA3€H
U OTHOCHUTEJIBHOCTH 3TON TUIIOJIOTHH.

OOBbsiCHEHHEe 3aBHCHMOCTH CBOMCTB BEIIECTB OT HX
COCTaBa ¥ CTPOEHMS! KPUCTAINIMYECKUX PEIIETOK.
@opMyJIUPOBKa  OCHOBHBIX MOJIOXKEeHHUH TEOPHUH
SNEKTPOTUTHICCKON JUCCOLMALMM U XapaKTepUCTHKa B
CBETE€ OTOM TEOPUMM CBOMCTB OCHOBHBIX KJIacCOB
HEOpraHM4eCcKuX COeJIMHEHHH.

dopMynupoBKa OCHOBHBIX MOJIOXKEHUM TEOpUU
XMMUYECKOr0 CTPOEHHUS OpraHMYEeCKUX COEIUHEHHH U
XapaKTepUCTHKA B CBETE ITOW TEOPHUH CBOMCTB OCHOBHBIX
KJIaCCOB OPraHUYECKUX COCHHEHUI

Bazknermmue
BellecTBa H
MaTepHaJIbl

XapakTepuCcTHKa cocTaBa, CTPOEHHUS, CBOWCTB,
NOJTy4eHUs ¥ IpUMeHeHUs BaxkHerux MeTawioB (1A u II
A rpynm, aJlOMHHHS, Kelle3a, a B €CTeCTBEHHO-HAYYHOM
npoduIie U HEKOTOPBIX d-2JIEMEHTOB) U UX COEIUHEHHMH.
XapakTepucTHKa  COCTaBa, CTpOEHHUS, CBOWCTB,
TIOJIyYeHHs ¥ IpUMeHeHUs BaxxHeHux HemeTasios (VIII
A, VIIA, VIA rpynn, a Ttakke azora U dochopa,
yriaepoJia ¥ KpeMHHsI, BOJIOPO/ia) U UX COeIMHEHHH.
XapakTepucTHKa  COCTaBa, CTpPOEHHUsS,  CBONCTB,
NOJy4eHHUS M NPUMEHEHUs BaKHEHIIMX KJIacCoB
YIJIEBOOPOAOB  (QJIKaHOB, LMKJIOAJIKAHOB, aJIKEHOB,
aKMHOB, apeHOB) M MX Haubojee 3HAYUMBIX B
HapOJHOXO03sCTBEHHOM ILIIaHe IIpeJCTaBUTENEH.
AHaJloruyHas XapaKTepUCTHKa BaKHEHULLINX
MpeaCTaBUTeNed  JIpyrHX  KJIAacCOB  OPraHHUYECKHX
COEIMHEHHUI: METaHOJa W 3TaHoja, CIOXKHBIX 3(PHUPOB,
)KAPOB, ~ MBUI,  albAerugoB  (dbopManpleruzioB
alleTajbJeru/ia), KETOHOB (aleToHa), KapOOHOBBIX KUCJIOT
(YKCYyCHOM  KHCIOTBI, Ul  €CTECTBEHHO-Hay4HOIro
npoduis MOpeAcTaBUTENEH APYruX KJIAacCoB KHUCIOT),
MOHOCaxapunoB (TJIFOKO3BI), IHCaxapujoB (caxapo3sl),
TNOJMcaxapuioB (Kpaxmaia W LEJUI0JI03bl), aHWIIMHAE,
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AMHUHOKHCIJIOT, 63.]"[1{03, HCKYCCTBEHHBIX H CHHTETHUCCKHX
BOJIOKOH, Kay41YKOB, IlJIaCTMaccC

XHMHYECKHH
SI3bIK H
CHMBOJIHKA

Ucnonp3zoBanne B y4eOHOW ¥ mpodeccHoHaTbHOM
JIeSTEeJIBHOCTH XUMUYECKUX TEPMUHOB ¥ CUMBOJIMKH.
HazBaHue H3y4yeHHBIX BEILIECTB I10 TPUBUAIBHOW HIIH
MC)KZ[yHapOI[HOﬁ HOMCHKJIATYPC H OTpaXKCHHUE COCTaBa
3TUX COEJMHEHUH C TIOMOIIBIO XMMUYECKUX (hOpMYII.
OrpaxxeHue XUMHUYECKUX IIPOLECCOB C  ITOMOILLBIO
YPaBHEHUH XMMHUUYECKHUX pEaKIUH

XHMHYECKHE
peaKkuuu

OOBsicCHEeHHEe  CYIIHOCTH  XHUMHYECKHX  IIPOLECCOB.
Knaccudukanus XMMHUYeCKHMX peakLUud M0 pPasTUYHBIM
MpU3HAaKaM: 4YHMCIy U COCTaBy INPOAYKTOB M PEareHToB,
TeruioBoMy 3¢dexrty, HanpapieHuto, ¢daze, HAIUHUIO
KaTajau3aTropa, H3MEHEHHUIO  CTENEeHEH  OKMCIEHUs
3J7IeMEHTOB, 00pa3yIOIKX BEIECTBA.

YcraHOBKa TMpHU3HAKOB OOIIEro W paslM4HOrO B
TUMOJIOTMM  peakuuMil  JUIsi ~ HEOpPraHW4YecKom H
OpPraHUuYecKOi XUMHH.

Knaccuduuukanus BemecTB U IPOLECCOB C TOYKH
3peHHss ~ OKUClIeHus-BoccTaHoBieHHA.  CocTaBieHue
YPAaBHEHUI peakiUil ¢ MOMOIIBI0 METO/Ia 3MEKTPOHHOTO
OanaHca.

OObsicHEeHHWE  3aBUCUMOCTH  CKOPOCTH  XMMHYECKOM
peaklMd Y TIONOKEeHHs XHUMHUYECKOrO0 paBHOBECHS OT
pa3NUYHbIX PaKTOPOB

XHMHYCCKHH
IKCMEPHMEHT

BEINOJIHEHHE XUMHUUYECKOTO HKCIepUMEeHTa B I10JIHOM
COOTBETCTBHUH C NpaBUJIaMU 0€30MaCHOCTH.

HaGmonenne, ¢ukcauus H ONHMCAHHE pE3yJILTaTOB
NPOBEIEHHOI0 3KCIIEPUMEHTA

Xumu4eckas
uugopmanus

HpOBeﬂeHHe CaMOCTOSITEJIBHOIO TOMCKAa XHWMHYECKOH
UH(OPMALIHH C UCTIOJIB30BaHUEM pPa3IUYHBIX HCTOYHHKOB
(Hay4HO-TIOMYJIAPHBIX H3JaHWHM, KOMIIBIOTEpHBIX 0a3
NaHHBIX, pecypcoB MHTepHeTa).

Hcnonp30BaHnEe  KOMIBIOTEPHBIX  TEXHOJIOTHH  JUIA
00paboTKH M nepenadyd XUMHYECKOH MHGpOpMallMU U ee
IpeACTaBlIeHUs B pa3aIH4YHbIX popMax

Pacuers! no

XHMHYECKHM
¢dopmynam u
YPaBHEHHAM

YcTaHOBKa 3aBUCHMOCTH MeEXIy KauyeCTBEHHOM U
KOJIMYECTBEHHOH CTOPOHAMHM XHMMYECKUX OOBEKTOB H
TMPOLECCOB.
PelieHre pac4eTHBIX 3a1a4 [0 XUMHYECKUM (opMyliaM
ypaBHEHUSM
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OO0BACHEHHE XMMHYECKHX ABJIECHMH, NPOMCXOMIIINX B
npupone, ObITY U Ha POU3BOJICTBE.

Ol'lpe,E[eJ'ICHHC BO3MOXKHOCTEM MNPpOTEKaHUsI XHMHYECKHX
MIPEBPAIEHUM B Pa3IMYHbIX YCIOBUIX.

Cobnronende  mpaBUI ~ SKOJOTMYECKH  IPAaMOTHOTO
NIOBEJIEHHUS B OKPYIKaKOLIEH cpene.

Ouenka BIIVSTHUS XUMHAYECKOTO 3arpsA3HEeHUs
OKpY’)KaloIllei CpeJbl Ha OpPraHU3M 4YelOBeKa U JIPyrue
JKUBBIE OPraHU3MBI.

CobGmoznenne mnpaBun  Ge3omacHOro obpamieHust ¢
FOPIOYMMH H TOKCHYHBIMH BELIECTBAMH, JIaOOpaTOpPHBIM
obopynoBaHHEM.

[ToaroToBka pacTBOpPOB 3a/JaHHON KOHIIEHTPALUH B OBITY
W Ha IPOU3BOJICTBE.

KputHyeckas oOLEHKa JOCTOBEPHOCTH XHMHYECKOM
HH(}OpMaIMH, IOCTYNAIOIIeH U3 Pa3HBIX HCTOYHHKOB

Ilpopuabuoe u
npogeccHoOHAIbHO
3HAYHMOe
coaeprKaHHue

7. YYHEBHO-METOJAUYECKOE 15| MATEPHAJIBHO-
TEXHUYECKOE OBECIIEYEHHME ITPOI'PAMMBI YYEBHOH
AUCHUITJIMHBI «XUMMUS1»

OcBoenue nporpaMMbl y4eOHOM JUCUMIUIMHBI «XHMHS» IMPEANoNaraer
HaJMYHe B NpOo(ecCHOHANbHONH 00pa3oBaTebHON OpraHW3alluM, pPealu3yIoleH
00pa3oBaTebHyI0 IIPOrpaMMy CpefHero o0iiero o0pa3soBaHMs B IIpefenax
ocoerust OIIOII CIIO Ha 6a3e ocHOBHOro oOLIero oOpa3oBaHMs, y4eOHOrO
kabuHeTa, B KOTOPOM HMeeTCs BO3MOXKHOCTh OOECNeUHTh O0YYarOIHMCS
cBoOOIHEIH ocTyn B MIHTepHET Bo BpeMs yueGHOIO 3aHSATHS U IIEPUOJ] BHEyueGHOI
JEeATeTbHOCTU 00yJarOIIMUXC .

B cocraB xabuHeTOB 10 (u3UKe, XMMHH, OHOJOTHH BXOIAT J1aGOPATOPHH C
1ab0paHTCKON KOMHATOM.

[lomerenrie KaOMHETOB (U3NKH, XHMUH, OHOIOTUH JOJDKHO yIOBIETBOPATH
TpeOoBaHuAM CaHMTapHO-3IUAEMHUOIOIUYECKUX MpaBuil ¥ HopMatuBos (CanlIuH
242 Ne 178-02) u ObITh OCHAIIEHO THIIOBBIM OOOpPYIOBaHHMEM, YKa3aHHBIM B
HACTOSIUX TPeOOBaHMSAX, B TOM YHCIIE CHEeLUATH3UPOBAHHON yueGHOH Meberbio U
cpeAcTBaMU O0y4eHUs, NOCTaTOYHBIMM IS BBIIOJIHEHUs TPeOOBaHHH K YPOBHIO
MOArOTOBKH 00YYaIOILIUXCH.

B kabuHeTax JO/DKHO OBITH MYJIBTHMEAMHHOE 060OpYAOBaHUE, OCPEICTBOM
KOTOPOTO ~ y4aCTHHKHM 00pa3oBaTeJbHOr0 Ipolecca MOIYT —IPOCMaTpHBATh
BU3YaJIbHYI0 HH(POPMALHIO 110 (H3KKe, CO3[aBaTh NPE3eHTALlH, BHIeOMAaTepHalIbI,
HHBIEC NTOKYMEHTEI.
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B cocraB  yueOHO-METOIMYECKOTO M MATEPHAIBHO-TEXHHUECKOTO
obecrieveH s MPOrpaMMbl y4eOHOM AUCHUILTHHBI « XUMUS» BXOJIST:

* MHOTO()YHKIIMOHAJIbHbIH KOMIIJIEKC MPENoaaBaTelIs;

* HarsiiHbIe MO0COOUS (KOMIUIEKTHl yu4eGHBIX TaGIHIL, IUIaKaToB, MIOPTPETHI

BbIJIAIOIUXCS] YYEHBIX B 00JaCTH €CTECTBO3HAHHSA);

. HHqJopMauHOHHO-KommyHHKauHOHHHe CpeacTBa;

* 5KPaHHO-3BYKOBBI€E I10COOHS;

* KOMILIEKT 3JIEKTPOCHA0KeHUs KaOMHETOB;

* TEXHUYECKHE CPeJICTBA 00yYEeHus;

* JEMOHCTpallMOHHOe 000pynoBaHHe (OOIIEro Ha3HAYEHHUS M TeMaTHYECKHE

HabopBkI);

* JsabopaTopHoe obopymoBaHue (0OLIEro Ha3HAYEHHS M TeMaTHYECKHe

HabOpBbI, B TOM YHCIIe 11 TOCTAHOBKH J€EMOHCTPAIIMOHHOTO U Y4eHHIECKOTO

9KCIIEPUMEHTA, PeaKTUBbI);

* CTaTM4ecKHe, TMHAMHUYECKHe, JeMOHCTPAllMOHHbBIE U Pa3laTOuYHbIe MOJAEIH,

BKJIIOYasi HaTypajbHble 00bEKTHI;

* KOMILIEKT TeXHH4YECKOH I0OKyMEHTAllH, B TOM YHCJIe aclopTa Ha Cpe/cTBa

00y4YeHHUs!, MHCTPYKLMH 110 UX UCIIOJIB30BAHUIO M TEXHHKe Ge30MacHOCTH;

* OubaroTeuHsIit Gonz.

B Oubnuoreunbli  (GOHA BXOAAT  y4eOHHKH, y4eOHO-METOqUYECKHUE
koMuekThl (YMK), obecneynBaroiye ocBoeHre y4eOHOH TUCIIUILTHHBL «XHUMUs»,
PEKOMEH/IOBAHHBIC WJIM [OMYIIEHHBIE JJIs MCIOJIB30BaHHS B MPO(ECCHOHATBHBIX
00pa3oBaTebHBIX OPraHU3aLUsX, PEATH3YIOIMX 00pa30BaTelbHYIO nporpaMmy
cpenHero obmero obpa3oBanus B npemenax ocBoenus OITOIT CIIO ua 6ase
OCHOBHOT0 00111er0 00pa3oBaHHs.

bubnuoreunsrii GoHA MOXeT GBITH JOMOIHEH JHIMKIONEAUSIMH, aT/IACAMH,
CJI0BapsAMH, CIIPABOYHHKAMHU MO (HU3MKE, XMMHH, OGHONOTHH, HAYYHOW M HAyYHO-
MOMYJISIPHON JIUTEPATypPOHl €CTECTBEHHO-HAYYHOr0 COEpPIKAHHS.

B mpouecce ocBoeHHs TNpOrpaMmbl y4eOHOM JUCHHUIUIMHBI  «XHMHS»
CTYAEHTBl JOJDKHBl HMETh BO3MOXKHOCTH JOCTYNAa K DIJIEKTPOHHBIM Y4eGHBIM
MaTepuanaM 10 eCTeCTBO3HAHHMIO, BKJOYas (HU3HMKY, XHMHIO, OHOJIOTHIO,
HMEIOMUMCST B CBOOOJHOM JlocTyne B ceTH VIHTepHeT (3/IeKTpOHHBIM KHHIaMm,
NpakTUKyMaMm, TectaM, Marepuanam EI'D u ap.).
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061].[61'0_ 06p8,30BaHHH B mpecaciax OCBOCHHUA OﬁpaBOBaTCJIBHbIX IporpaMm
cpeaHero mnpo()ecCHOHATBHOIO 00pa3oBaHMs Ha Oa3e OCHOBHOrO o0OIIero
oOpa3oBaHusA C y4derom TpebOoBaHMN (eaepalibHbIX T'OCYAapCTBEHHBIX
o0pa3oBaTeNbHBIX CTAHAAPTOB M IMOJy4aeMoOH NPOoGEeCCHH MIH ClEeUHaTIbHOCTH
cpeaHero rnpodeccioHalIbHOr0 00pa30BaHUM.

HNHTepHeT-pecypcesbl

O oo 1IN b AWk —

. www. pvg. mk. ru (onumnuazna «[lokopu Bopo6GbeBsl ropsi»).

. www. hemi. wallst. ru (O6pa3zoBaTenbHblil CallT ISl IIKOJIBHUKOB « XUMHUS»).
. www. alhimikov. net (O6pa3oBarenbHbli CalT ISl IIKOJIBHUKOB).

. www. chem. msu. su (OnexrponHas 6ubnuoTeKa N0 XUMHHK).

. www. enauki. ru (AHTepHeT-U3IaHue i yuuTenen « EctecTBeHHbIE HAYKH» ).
. www. lseptember. ru (MeToau4eckas razera «[lepBoe ceHTAOPA»).

. www. hvsh. ru (kypHan « XuMust B ILIKOJIE»).

. Wwww. hij. ru (xypHan « Xumus U )KU3HBY).

. www. chemistry-chemists. com (271eKTpOHHBIH KypHal « XUMHUKH U XUMHUD»

29



