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PaGouwass  mporpamma oGuieoOpa3oBaTeIbHON YUeOHOW — JAUCIUILIAHBI
«XUMUS» MpeAHa3HaYeHa Il OCBOCHHSI OCHOBHOM 00pa30BaTEIbHOM MPOrpamMMbl
CIIO Ha 6a3e OCHOBHOTrO 00IIIET0 00pa30BaHUs C MOJYUYEHUEM CPEIHEro OOIero
oOpa3zoBaHus. [Iporpamma oO1re06pa3zoBaTenbHON Y4eOHOM JTUCHUTUTUHBI
«XuMus» pa3paboTaHa HA OCHOBE MPUMEPHOM MporpamMmsel 00111€00pa30BaTETBLHOM
y4eOHOU JUCHHUIUIMHBI «XUMUS» Ui TpodeccHoHaIbHBIX 00pa3oBaTEIbHBIX
opranuzanuii (aBropsl -. O.C.I'abpuensH, U.I'. OcTpoyMOB), peKOMEHI0BaHHO
denepaibHBIM TOCYJIAPCTBEHHBIM aBTOHOMHBIM yupexkJaeHueMm «dDenepaibHblit
MHCTUTYT pa3Butus obpazoBanus» (PI'AY «DUPOy», npotokon Ne3 ot 21 wurons
2015 roga) — U3n.2-e, nom. u u3meH.Ha 10%.

COCTABUTEIJIb — H.T'.JIebenera, mpenonaBarens Ouosnoruu u xumuu ['BIIOY BJIATT
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IHOACHUTEJIBHAS 3AIIMCKA

ITporpamma o0Omieo6pa3zoBaTeabHON YYEOHOU IUCIUTUITUHBI « XHUMUSD
OpeiHa3HadYeHa JJIsI U3y4YeHUsl XUMHUHU B NMPO(GECCUOHAIBHBIX 00pa3oBaTEIbHBIX
opraausanusx CIIO, peanu3yrommx o0pa3oBaTeIIbHYIO IPOrpaMMy CPEIHETO
ob1ero o6pa3zoBaHus B IIpeaeiiax OCBOCHHs oOpazoBaTebHOU rmporpammbl CITO
(OIT CIIO) na 6a3e OCHOBHOT'O O0IIEro 00pa30BaHUsI— NPOrpaMMbl OAMOTOBKU
cnenuanucTtoB cpeaHero 3seHa (I1TTCC3).

IIporpamma paszpaboraHa Ha ocHoBe TpeOoBanmii DPI'OC cpemHero ooOmiero
oOpa3oBaHMsI, TIPEABSIBISIEMBIX K CTPYKTYpE, COACPXKAHHUIO H pe3yjbTaram
OCBOCHMSI yUEOHON NMCHUIUIMHBI « XUMUS», B COOTBETCTBUH C PexomeHmamusiMmu
MO OpTaHU3aIUH MOJIyYESHHsI CPEIHET0 O0Iero oopa3oBaHus B IIpeeiiax OCBOCHUS
oOpa3oBaTeIbHBIX MPOTPaMM CpeHero MpoheCCHOHAIIBHOTO 0Opa30oBaHUs Ha Oase
OCHOBHOI'O o00Omiero o6Opa3oBaHusi C Yy4yeToM TpeboBaHUil deaeparbHbIX
rOCyIapCTBEHHBIX OOpa30BaTENbHBIX CTAaHAAPTOB M IMOJTYyYaeMOW CHEMUAITBHOCTH
CpeIHero npo¢eCCHOHAITBHOTO oGpa3oBaHUs (mucbmMo JenapramenTa
rocyJIapCTBEHHOM MOJIMTUKU B cdepe mNoaroroBku padouux kaapoB u JI1O
Munoopuayku Poccun ot 17.03.2015 Ne 06-259).

CoaeprxaHue porpaMmmbl « XUMUsD» HAIPaBJIICHO HA JOCTHKEHHUE CIIEIYFOIINX

HeJieu:

dopmupoBanne 'y o0OydYarOIIUXCs YMEHHS  OIICHHWBAaTh 3HAYUMOCTH
XUMHNYCCKOI'O 3HAHUA OJIsI KaXXI0I'O YCJIOBCKA,

bopmMupoBanue y oOOydYarOIIUXCs IEJIOCTHOTO TIPEJCTABICHUS O MHPE U
PO XMMHMM B CO3JaHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHPA,;
YMEHUSI OOBSCHSITH OOBEKThI M IIPOLECCHl OKpY’Karollei AeiCTBUTEIbHOCTH:
OPUPOAHON, COLMAIBHOMU, KyJIbTYPHOH, TEXHUYECKOW CpEeJbl, — HCIOJb3Yys IJIs
3TOTO XMMHYECKHUE 3HAHUS,

pa3Buthe y oOOydarommxcsi yMEHUH pa3nuyarh (GaKTbl U OIIEHKH,
CpaBHUBATh OIICHOYHBIE BBIBOJAbI, BUAECTh HX CBSI3b C KPUTEPUSIMHU OLICHOK U
CBsI3b KPHUTEPHUEB C OIPEIACICHHONW CHCTEeMOM II€HHOCTeHr, (GopmMyIupoBaTh U
000CHOBBIBATh COOCTBEHHYIO TTO3HUITHIO;

npuodOpeTeHrue OOYyYAIONIUMHUCS OIbITa Pa3HOOOpa3zHOU AEATEIBHOCTH,
HO3HAHHUS M CaMOIO3HAHHS; KJIIOYEBBIX HABBIKOB, UMCIOIIUX YHHBEPCAIbHOE
3Ha4YE€HHUE JJIs1 PA3JIMYHBIX BHJOB JIE€SATEJIbHOCTU (HABBIKOB pElICHUS MPoOiieMm,
OPpUHSITUST pENIeHUM, MOHCKa, aHalu3a U o0paboTku uHOpMaAIUH,
KOMMYHUKATHUBHBIX  HaBBIKOB, HaBBIKOB HW3MEPEHHUI, COTpPYJIHUYECTBA,
Oe3o1acHoOro oOpaleHus ¢ BEIIECTBAMHU B IIOBCETHEBHON KU3HM).

B nnporpamMmmy BKIIIOUEHO COJIep KaHUE, HATPaBJISCHHOE HAa (POPMHUPOBAHUE Y
CTYJICHTOB KOMIICTEHIINH, HEOOXOUMBIX 1J1s1 KauecTBeHHOT0 ocBoeHus1 OIT CITO
Ha 6a3e OCHOBHOI'O O0II1ero 0Opa30BaHUs C ITOIIYUYSHHUEM CPEIHET O OOIIETO
00pa30BaHHUSI— MPOTrPaMMBI ITOJATOTOBKH CIEUATUCTOB cpeanero 3sena (IITICC3).



1.ITIACIIOPT PABOYEN ITPOT' PAMMEBI
1.1 O6mas xapaKTepUCTUKA Y4eOHOH JUCHMIIJIMHbI «XHUMMSD)

XuUMHUsT — ATO HAayKa O BEMIECTBaX, UX COCTAaBE€ U CTPOCHHM, CBOMCTBAX M
NpEeBpAIICHUSAX, 3HAUCHUN XUMHUYECKUX BEIIECTB, MAaTEPHAJIOB U IIPOIIECCOB B
MPAKTHYECKOU AeITSIHbHOCTH YEJIOBEKA.

Coneprkanue 00111eo0pazoBaTeIbHON YIeOHOU JUCHHUILIAHBI « XUMUS» HAIPABIICHO
Ha YCBOCHHE OOYYarOIIMMHCS OCHOBHBIX IIOHSITUM, 3aKOHOB W TEOPHUH XHMUH,
OBJIAJICHUE YMEHUSIMH HaOJIO/IaTh XUMHYECKHE SIBJICHUSI, MPOBOJUTH XUMHWYECKUMN
SKCIIEPUMEHT, IIPOU3BOJAUTH PACUYEThl HA OCHOBE XWMHYECKHX (hOPMYJI BEIIECTB H
YPAaBHEHUU XUMHUYECKUX PEAKIUU.

B niponiecce n3ydeHust XUMHH y OOYyYarOIIUXCsI pa3BUBAIOTCS IIO3HABATEIIHLHBIC
HHTEPECHI u WHTEIJICKTYyaJIbHbIE CIIOCOOHOCTH, NOTPEOHOCTH B
CaMOCTOSITEJIbHOM TIPUOOpPETEeHUHW 3HAHWIM 1O XHUMHH B COOTBETCTBUU C
BO3HUKAIOIIUMH JKU3HEHHBIMU TIPOOJIEMaMH, BOCIIUTBHIBACTCSI OepekHOe
OTHOIIICHUS K TPUPOJIE, TIOHUMaHHUE 3JOPOBOT0 0Opa3a KU3HHU, HEOOXOIUMOCTH
OPEIYTIPEKACHUS SIBJICHUN, HAHOCSIIIIUX BPE 3/I0POBBIO M OKPY KAOIICH CpeJie.
OHu ocBaWBarOT TIPHUEMBI TPAaMOTHOTO, O€30MacHOTO  WCIOJIb30BaAHUS
XUMHUYECKUX BEIISECTB W MaTepHalJiOB, MNPHUMEHSEMBIX B OBITY, CEJIbCKOM
XO35IMCTBE U Ha IMTPOU3BOJICTBE.

Ilpu  cTpykTypupoBaHMU  coJiep>KaHUs  oOIlIeoOpa3zoBaTeIbHOM  y4eOHOM
JUCHUTUTAHBL TSI TIpOo()eCCHOHAIIBHBIX  00pa30BaTEIIbHBIX  OpraHU3aIvi,
peanmu3yronux o0pa3oBaTEIIbHYIO MMPOrpaMMy CpeaHEero oodIiero oOpa3oBaHUs B
npenenax ocBoeHus OIl CIIO wa 06a3e ocHOBHOro oOiIero ooOpa3oBaHUs,
YUYUTHIBAJlaCh OOBEKTHUBHAsI pEajJlbHOCTh — HEOOJBIIOW OOBEM YacoB,
OTIYIICHHBIX Ha W3y4YCHHE XHUMHU U CTPEMJIEHHE MaKCHUMaJIbHO COOTBETCTBOBATH
uaessMm  pasBuBaromiero  ooydenusi.  [loaTomy  TeopeTHueckue  BOIPOCHI
MakCUMaJIbHO CMEMIEHbl K Hadaly M3y4YEHHUs JUCLUMIUIMHBI, C TE€M 4YTOOBI
nocieayromuid (GakTU4eCcKuil MaTepuall pacCMaTPUBAJICSI HAa OCHOBE M3YYEHHBIX
TEOPHUU.

Peanuzanust AeAyKTUBHOIO MNMOAXOAAa K M3YYEHHMIO XMMHH CHOCOOCTBYET
Pa3BUTHIO TaKHUX JIOTMYECKHUX ONepaluii MBIIUICHHUs, KaK aHaJlu3 MU CHUHTE3,
0000I11eHNe U KOHKpETH3alys, CpaBHCHME M aHaJIorusl, CUCTeMaTHu3alus |
KJ1accuuKanus 1 ap.

N3ydyenne xumMuu B NpOodecCHOHAIBHBIX OOpa30BaTEIbHbIX OpraHU3alUsIX,
pean3yromux 00pa30BaTEIbHYIO IIPOrpaMMy CpEeIHEro oOIero oOpa3oBaHUsS B
npenenax ocsoeHus OIT CITO Ha 6a3e OCHOBHOro oomiero oOpa3oBaHUsI, UMEET
CBOM OCOOEHHOCTH B 3aBHCUMOCTU OT mOpoduias npodecCHOHAIBHOTO
oOpa3oBaHUsl. DTO BBIPAXXaeTCsl B COAEpPKAaHMM OOYy4YEeHHs], KOJIMYECTBE 4YacoB,
BBIJICJISIEMBIX Ha U3YYEHHUE OTACJIBHBIX TEM HPOIrpaMMbI, INIyOMHE HUX OCBOCHUS
oOyuaromumucs, oOBeMe M XapakKTepe MNpPaKTHYECKHUX 3aHsITHUM, BHUAAX
BHEAYJIUTOPHOU CaMOCTOSITEIbHON pabOThl CTYJIEHTOB.

IIpu ocBoenun npodeccuii CITO TexHuueckoro npodusisi npopeccuoHaIBHOIO
oOpa3zoBaHusI XUMHUS HU3y4daeTcs OoJiee YIiIyOJIeHHO KakK mnpoduibHas yuyeOHas
JIMCLMIIINHA.

Coenuguka  HU3ydeHUsT XUMHUM IIpA  OBJIaJlecHUM  IpodeccusiMu u
CHELMAIBHOCTSIMH TEXHUYECKOIo HpoduiIs OTpakeHa B KaXKJOW Teme pasjela
«Copnepxanue  y4yeOHOW  AUCUMIUIMHBDY B pyOpuke  «lIpodunbHble u
npo¢ecCHOHaJIbHO 3HAaYUMBbI€ 3JEMEHTBl COJEpXKaHUs». ITOT KOMIIOHEHT
peanu3yercsi NpU WHAWBUIYAJIBHOM CaMOCTOSITEIbHONW paboTe oO0ydarommxcs
(mHanucanuun pedeparoB, IOATOTOBKE COOOILEHUM, 3alluTe IIPOEKTOB), B
nporecce y4eOHOM  JIeSITeIbHOCTU II0JI PYKOBOJACTBOM  MpernojaBaTess
(BBIMOJIHEHUM XHUMHYECKOIO0 JSKCHEepUMEHTa — JIa0OpaTOPHBIX ONBITOB H
MPAaKTUYECKUX paldoT, PEIIeHUH MPAKTUKO- OPUEHTHPOBAHHBIX PACUYETHBIX 3a7a4
U T.1.).

B 1poriecce wu3ydeHHs] XUMHUM TEOPETUYECKHUE CBEICHHUS  JIOTIOJIHSIIOTCS
JIEMOHCTpAIUSIMU, Ja0OpaTOPHBIMU OIBITAMH M IPAKTUYECKUMH 3aHSTHSIMH.
3HAaYUTEIIBHOE MECTO OTBOJIMTCI XUMHUYECKOMY SKcHepumeHTy. OH OTKpBIBaeT
BO3MOXXHOCTh (OpPMHUPOBATH Yy OOydYarolIMXCsl CHElHaJIibHbIE IpPeIMETHbIC
YMEHHUs. padoTaTh C BEIIECTBAaMHU, BBIIOJHATH IPOCTbIE XUMHUYECKHE OIIBITHI,
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y49uTh 0€30I1aCHOMY M 3KOJOTHYECKH T'PAaMOTHOMY OOpAaIIeHHUIO C BEIIECTBAMH,
MarepuajgaMu U IpolieccaMu B OBITY U Ha MPOU3BOJICTBE.

JUtst  opraHu3anu  BHEAyJAUTOPHOM CaMOCTOSITEIbHOM paboOThl  CTYyICHTOB,
opnaneBatoimx  npodeccusimu  CIIO  TexHHUYeckoro  npodecCHOHATBHOTO
oOpa3oBaHMsI, NPEJACTABICH IIPUMEPHBIA IepeueHb pedepaToB (AOKIIAIO0B),
WHIWBUIYAJIbHBIX MPOEKTOB.

B rmporecce wm3ydeHHs] XHUMHUH BaXXHO (GOpMHPOBATH HHOOPMAIMOHHYIO
KOMITIETEHTHOCTh OoOy4Jaromuxcs. [loaToMy Tipu opraHu3aliii CaMOCTOSTEIBHOMU
paboThl HEOOXOAMMO AaKIEHTUPOBATHh BHHUMAaHHUE OOYyYaIOIIMXCS Ha TOHUCKE
nHopManuu B cpeacTBax Mmaccmenua, MHTEepHeTe, y4eOHOW H CHernuaJIbHOU
JIUTEpaType C  COOTBETCTBYIOIIMM  O(GOPMIIEHMEM H  MPEACTaBICHHUEM
pe3yabTaTOoB.

N3yuenue oOiieoOpa3zoBaTeIbHON yUeOHONW NUCHUIIIIMHBI « XHUMMSD> 3aBEpIIAeTCsA
HoJABEAECHUEM UTOroB B popMe nuddepeHIInpOBaHHOIO 3aUeTa B paMKax
OPOMEXKYTOUYHOM aTTecTalluu CTyJIeHTOB B mpoiecce ocsoenus OIl CIIO c
NOJIy4eHHUEM CpeJIHero obirero oopazosanusi (III1CC3).

1.2 Mecto yuyeOHOI IMCIHUIJIMHBI B Y4eOHOM IJIaHe

VYueOHas aucuuIInHa « XUMUS» ABIIIETCS 00s3aTeIbHON U M3ydaeTcs B
obmeoOpazoBaTenbHOM 1uKIie yaeoHoro miana OIl CITIO (TITIICC3).

1.3 Pe3yabTarhl 0CBOCHHS Y4e€0HON TUCIMIIIMHBI

OcBoeHHE COAEpKaHHUsST YYEOHOM JUCHHUIUIHHBI «XHUMUsD», OOecneunBacT
JIOCTHIKEHHUE CTYJICHTAMU CIICIYIOIUX Pe3yJdbTaToOB:

JIUYHOCHIHbBIX .

JI1 - 4yBCTBO TOPJOCTH U YBA)XKEHUSI K UCTOPUU M JIOCTHIKEHHUSM OTECYECTBEHHOMU
XUMUYECKOW HAyKH; XHMHUYECKH TPaMOTHOE TIOBEJIEHUE B TIpodecCHoHATbHOU
JICSITSIPHOCTU W B OBITY TpU OOpallleHud C XUMHYECKHUMH BEIISCTBAMH,
MaTepuajliaMyu U MPOIECCaMH;

JI2 - TOTOBHOCTH K TIPOJIOJDKCHHIO OOpa30OBaHWsI M TOBBINICHUS KBaJIU(UKAIIUN B
n30paHHON NpPOoGECCHOHAITBHONU ACATEIPHOCTH M OOBEKTHBHOE OCO3HAHUE POJIU
XUMHUYECKHUX KOMIIETCHIIUH B 3TOM;

JI3 - ymMeHue HCHoJb30BaTh JOCTHKECHHS COBPEMEHHOW XWMHYECKOW HayKH U
XUMHUYECKUX TEXHOJIOTUW [JIsI TIOBBIIMICHUS COOCTBEHHOI'O HWHTEIICKTYaJIbHOTO
pa3BUTHS B BBIOpaHHOUW NPodeCcCCHOHATTBHON NesATSIIbHOCTH;

Memanpeo./nemubtx 3

MII1 - ucnoJgb30BaHHE pPas3JIndHbIX BHAOB MO3HABATCIBLHOM JIESATEIBHOCTU MU
OCHOBHBIX MHTCIIJICKTY AJIbHBIX OHepaI_[I/Iﬁ (HOCTaHOBKI/I 3aJa4i, (I)OpMy.]'II/II)OBaHI/ISI
IuiioTe3, aHalii3a MW CHHTC3a, CpPpaBHCHU:, 0606IJ_IGHI/I$I, CUCTCMAaTHU3alluu,
BBIsABJICHU S IIPUYINHHO-CIICACTBCHHbLIX CBS[3€I>1, ITIOHUCKa adHaJIOI'OB,
(bOpMy.]'II/IpOBaHI/IH BI)IBOI[OB) JJIsA pCIICHUSA ITOCTaBJICHHOM 3agadyur, IIPHUMCHCHHUC
OCHOBHBIX MCTOJOB IIO3HAHMHUA (Ha6J’IIOI[eHI/I$I, Hay4dYHOI'O BKCHepI/IMeHTa) pIRI -
N3Yy4YCHUA PA3JIMYHbIX CTOPOH XHUMHYCCKUX OO0OBEKTOB U IIponeccoB, C KOTOPbIMH
BO3HHUKACT HeO6XOI[I/IMOCT]':> CTaJIKUBATbCA B HpO(i)eCCHOHaHLHOﬁ C(I)epe;

MII2 - ucnonb30BaHHUE Pa3JIMYHBIX HMCTOYHMUKOB ISl IIOJIYYEHUSI XHUMHYECKOU
nHOpMaAIIMU, YMEHHE OIEHUTh €€ JOCTOBEPHOCTh JUISI JOCTHIKEHHUS XOPOIINX
pe3yJIbTaToB B NpodecCHOHAIBHOM cdepe;

npeomemmHvIxX:

II1 - chopmMupoBaHHOCTH MNPEJACTABICHHUN O MeCTe€ XHUMHUH B COBPEMEHHOM
HAay4YHOW KapTHHE MHpa; NOHUMaHUE POJIU XUMHH B (POPMHPOBAHUHU KpPYyro3opa
U (PYHKIHMOHAIBHONW I'PAMOTHOCTHU YE€JOBEKa JUISl pEelICHUs] NPaKTHUYECKHUX 3ajiady;



II2 - BjajaeHuUEe OCHOBOMOJIArAlOUIMMM XHMMUYECKMMHU MOHSTUSMH, TEOPUSIMH,
3aKOHAMHM W 3aKOHOMEPHOCTSMH; YBEPEHHOE  II0JIb30BAaHHME  XHWUMHUYECKOU
TEPMHHOJIOTUEN U CUMBOJIMKOM;

II3 - BiIazeHHEe OCHOBHBIMM METOJIAMU HAy4YHOT'O IIO3HAHUS, MUCIIOJb3YEMBIMH B
XUMUM: HaAOIIOJICHUEM, OIIMCAaHUEM, H3MEPEHHUEM, OSKCIEPUMEHTOM, YyMEHHE
0o0OpabaTbIBaTh, OOBSICHSITh PE3YJIbTaThl MPOBEJAECHHBIX OIBITOB U J€JIaTh BBIBOJbI;
TOTOBHOCTh M CHOCOOHOCTH MHPUMEHSTH METOJbl MO3HAHUS IIPU PELICHUU
MIPAKTUYECKUX 3a/1a4;

4 - chopmupoBaHHOCTH YMEHHS JaBaTh KOJIMYECTBCHHBIE OIICHKH H
MMPOU3BOAUTH PAacyYeThl 0 XUMHUYECKUM (POopMyIaM U ypaBHCHHSIM;
IIS - BmameHwe TIpaBHJIaMM TEXHHUKH OE30IIaCHOCTH TMIPHU HCIIOJIb30BaHUU

XUMHYCCKHAX BEIICCTB;
I16 - chopMHUpPOBAaHHOCTH COOCTBEHHOW ITO3UIIMU II0 OTHOIICHHUIO K XHUMHUYECCKOU
uHpopManuu, MOIydaeMOU W3 pa3HbIX UCTOYHUKOB.



2.COJIEPXKAHUE YUYEBHOM JUCLUATIIMHBI

BBenenue

Hayunbie wMeTOAbl NO3HAHUS BELIECTB M XUMHYECKUX sIBJI€HUU. Poib
OKCIIEPUMEHTA W TEOPUH B XUMHH. MOJICIUPOBAHUE XUMHUYECCKHUX ITPOIIECCOB.
3nagenne xuMum Tipu ocBoeHuu tpodeccuini CIIO m cnemmanbeHocTet CIIO
TEXHUYISCKOTO Mpodmiist IpodecCHOHAITEHOTO 00pa30BaHUS.

1. OO1ast 1 Heoprauu4eckas Xumus

1.1 OcHoHble NOHAMUSL U 3AKOHbL XUMUU

OcHoBHBbIEe NMOHATUA XMMHUM. BemectBo. AtoM. Mosnekyna. XUMHUYECKUMN
aneMeHT. Amorpornius. IIpocTeie m ciokHbIe BernecTtBa. KadecTBeHHBIM ©
KOJIMYECTBEHHBIM COCTaB BEHIECTB. XWUMHUYECKHE 3HAaKu ©W  (QOpPMYJIbI.
OTHOcCHUTEIbHBIE aTOMHAsI U MOJICKYJIsspHasi Macchl. KosmuecTBO BemiecTna.

OcHOBHBbIEe 3aKOHbI XuUMHH. CrTexuomerpusi. 3aKOH COXPaHEHUS MacCChl
BEIIIECTB. 3aKOH IIOCTOSIHCTBA COCTaBa BEHIECTB MOJIEKYJISIPHOW CTPYKTYpPHI.
3aKkoH ABOTraJipo U CIEJICTBUS U3 HETO.

PacueTrHple 3a/1auyd Ha HAaXO0XJICHUE OTHOCHUTEIIBHOW MOJIEKYJISIPHOM MAaccChl,
onpeJieJIeHNe MacCOBOM JIOJTM XUMHUYECKUX DJIEMEHTOB B CJIOKHOM BEIIECTBE.

demoncmpauuu

Mopenn aToMOB XUMHUYECKHX YJIEMEHTOB.

Mopenu MOJIEKyJd HOPOCTBIX M CIHOXHBIX BeIIeCTB (ILIApOCTEpP>KHEBbIE U
Crroapta— bpurneoba).

Komnsekmust mpoCThIX B CIOXKHBIX

BemlecTB. HekoTopeie BeliecTBa

koaunyectBoM 1 mMonb. Monens

MOJISIPHOTO 00beMa razoB. AJLIIOTPOITHS

dbocdopa, kucnopoma, onona.

Ilpogpunvnvie u npogheccuonanvno 3nHauumvie  IJICMEHMbL  COOEPHCAHUAL.
AsmtotporiHble MofHMdHUKAIMKU yriepoaa (ammas, rpadurt), Kuciaopoaa (KHCIOpO/,
030H), onoBa (cepoe u Oemoe oJ0BO). [loHSTHE O XUMHYECKOW TEXHOJIOTHH,
OMOTEXHOJIOTUHU U HAaHOTEXHOJIOT M.

1.2 Ilepuoouueckuil 3axon u llepuoouueckas cucmema Xumu4ecKux
anemenmos J[. . Menoeneesa u cmpoenue amoma

IMepuoauyeckuii 3axkon . U. MenageneeBa. Otkpoitue /. 1. MenneineeBbiM
Ilepuoanueckoro 3akoHa. Ilepuomuueckuii 3akoH B (Qopmynuposke JI. .
Menneneena.

Ilepuonnueckas  tabnuma  XUMHYECKUX  DJIIEMEHTOB —  Tpaduueckoe
oTOOpakeHHe NnepuoauvYecKoro 3akoHa. CTpyKTypa NOEepUOIUYECKON TaOIIUIIbI:
nepruobl (Majible U OOJbIlNE), TPYIIILI (TJIaBHAsI U TTOOOYHAas).

Cmpoenue amoma u Ilepuoouueckuii 3axon /. U. Menoeneeea. Atom —
ciokHasi yactia. Sapo (IpOTOHBI W HEUTPOHBI) M 3JIEKTPOHHAs 000JI0YKA.
N3otombl. CTpoeHHE DJICKTPOHHBIX OOOJOYEK AaTOMOB JJIEMEHTOB MallbIX
nepuogoB. OCOOEHHOCTU CTPOCHUS DJIEKTPOHHBIX OOOJIOYEK aTOMOB 3JIEMEHTOB
OOJIBIIMX MEepHOZOB (MMEPEXOIHBIX dJIEMEHTOB). [ToHsATHE 006 OpOuTansIX. S-, p- U
d-opb6urtanu. DIEeKTPOHHBIE KOHPUTYPAIIMH aTOMOB XUMHYECKHUX DJICMEHTOB.

CoBpemenHass  (opmynupoBka  llepuoauyeckoro  3aKoHa. 3HaueHue
Ilepunoanueckoro 3akoHa U llepnoagnydeckor cCUCTEMBI XUMHUUYECKHX 3JIEMEHTOB
J. 1. MenneneeBa MUiss pa3BUTHUS HAyKd U TOHUMAHUS XUMHUYECKOW KapTHUHBI
MHUpa.

HHdemoncmpauuu

Paznuunbie popmbl Ilepunoamdyeckoil cucTeMbl XUMHUYECKUX dSJIeMEHTOB /[I.
. Menneneesna.

JuHamudeckue TabIuIIbI U1t MoaestupoBanus [lepuoanyueckoil CUCTEMBI.

DJiexTpu3alus TeJl U UX B3auMOJICHCTBUE.

Jaoopamopnuslit onvim



MopenupoBanue nocrpoenus Ilepponnaeckoit TaOIUIIBI XUMHUYECKUX

DJIEMEHTOB.

Ilpogpunvnvie u npogheccuonanvno 3Hauumvle 3I1EMEHMbL COOEPIHCAHUA.
PamnoaktuBHOCTE. Mcniosb30BaHNue paJiOaKTUBHBIX U30TOIIOB B TEXHUYECKUX
nesix. PEeHTreHOBCKOE H3JIydeHHE M €ro HMCIOJIb30BaHUME B TEXHUKE U
MenuuuHe. MoaeanpoBaHUE KakK METOJ I[POTrHO3UPOBAHUS CHUTyallUu Ha
HPOU3BOJCTBE.

1.3 Cmpoenue sewecmea

HNonnan xumuueckasi cBsi3b. KaTuonwsl, ux oOpa3oBaHHME H3 aTOMOB B
pe3yJibTaTe Ipolecca OKHUCJIEHUs. AHHOHBI, UX OOpa3zoBaHME H3 aTOMOB B
pe3yibTaTe Ipolecca BoOccTaHOBJIEHUs. HMoOHHasi CBsI3b KaK CBSI3b MEXKIY
KaTUOHaAMU W AaHHOHAMH 3a CYET DJJIEKTPOCTATUYUYECKOTO ITPUTSIKEHUSI.
Krnaccugukanuss MOHOB: MO COCTaBy, 3HaAKy 3apsja, HaJIU4YUIO TUAPATHOM
o0onouku. MoHHBIE KpUCTAINTUYECKHE penieTKku. CBONWCTBAa BENIECTB C HOHHBIM
TUTIOM KPUCTAJUTUYECKON PEIIETKH.

KoBajneHTHasi XuMu4deckasi CBA3b. MexaHu3M o0Opa3oBaHUsI KOBAJICHTHOM
cBsi3u  (OOMEHHBIM HW  JOHOPHO-AKIIENTOPHBIN). DJIEKTPOOTPUIATEITIHHOCTD.
KoBasieHTHBIE TIOJIIpHAsA U HENOJIsIpHAsl CBA3U. KpaTHOCTH KOBAJIEHTHOM CBS3H.
MonexkynsapHble M aTOMHBIE KpHUCTaJUIM4YEeCKue penieTku. CBONMCTBA BEUIECTB C
MOJICKYJIIPHBIMA U aTOMHBIMH KPHUCTAIUTMYECKUMHU PEIISTKAMM.

MeTta/uindyeckasi cBfI3b. MeTajuiMyeckass KpHUCTaJUIMYecKass pelerka U
MeTaJUIM4decKasi XuMHu4decKas cBsi3b. @U3ndecKkue CBOMCTBA METAJIIIOB.

ArperarHble COCTOSIHMSI BelIeCTB M BOAOPOJAHAA CBA3b. TBEpJoe, )XUAKOE U
razoo0pas3Hoe coctosiHusl BemlecTB. Ilepexon BemiecTBa M3 OAHOIO arperaTHOro
cocTOsiHUS B Jpyroe. BomopoaHasi cBsi3b.

Yucrbie BewmecrBa U cMmecHu. [lonsarue o cmecu BemecTtB. ['omoreHHsie u
rereporeHuble cMecu. CoctaB cMecel: 0ObeMHass 1 MaccoBasi JOJIU KOMIOHEHTOB
CMECH, MaccoBasi JOJIsI HPUMECEM.

JducnepcHblie cucreMbl. [loustune o aucniepcHoi cucreme. JlucniepcHas dasza u
nucriepcuoHHast cpena. Kiaccudukanuss aucnepcHbix cucteM. [lonsitue o
KOJUIOUJHBIX CHUCTEMax.

emoncmpauuu

Moaenps KpUCcTaJULIMYECKOM pEeIIeTKHU XJIOpUaa HaTPHUSl.

OO0Opa31bl MUHEPAJIOB C HOHHON KPUCTAIUIMYESCKON PEIETKOM: KaJIbIIUTa,

rajura.

Mopaenu KpUCTaJUIMYECKHUX PEIIECTOK «CyXOoro jipaa» (Wid Hojaa), aimasa,
rpaduTa (MM KBapia).

I[IpuGopsl Ha KUJIKUX KpUCTAJIaX.

OOpa3upl  pa3jIMYHBIX  JUCHEPCHBIX  CHUCTEM: OMYJIbCUH, CYCII€H3UH,
a’po30JIeil, Treyied U 30JIeH.

Koarymsiums.

CuHepes3uc.

Dddext Tunnans.

Jabopamopnvle onvimot

IIpuroroBnenue cycrieH3uu kapOoHaTa KalablUs B

Boze. llonmydyenue sMyJjIbCUM MOTOPHOTO Macia.

O3HaKOMJICHHE CO CBOMCTBaMM HJUCIIEPCHBIX

CHCTEM.

Ilpogpunvnvie u npogeccuonanono 3HauuMvle ITEMEHMBL COOEPIHCAHUSL.
IHonsspHOCTE CBSA3M W MNOJSAPHOCTH MoJiekyabl. KonneHcanusi. TekydecTs.
Bosronka. Kpucrtammmzanusa. CyOnumanus u Jecyoaumanus. AHOMaJINHU
(puzuueckux cBoiicTB BoAbl. JKuakue Kpuctauibl. MUHEpaIbl U TOPHBIE TTOPOILI
KaK MPHUPOJHBIE CMECH. DMYJIBCHUM U CYCIIEH3UU. 30JI1 (B TOM YHCJIE a3pPO30JIH) U
reau. Koarymnsus. CuHepesuc.

1.4 Booa. Pacmeopwi. Dnekmponumuueckas ouccoyuayus

Boaa. PacrBopsbl. PacrBopenue. Bona kak pacrtBopurenb. PacTtBopumMocTs
BECILECTB. Haceiuiennsie, HEHAaCBILIICHHBIE, IIEPECHILICHHBIE  PAaCcTBOPBI.



3aBUCUMOCTh pPAacTBOPHMOCTHU Ta30B, JKUJAKOCTEH U TBEPJABIX BEIIECTB OT
pa3Iu4YHbBIX (AKTOPOB.

MaccoBast 10Ji1 paCTBOPEHHOI'O BELIECTBA.

JISKTPOJIUTHYECKAs  ANCCOUMANUs.  ODJEKTPOJIUTBI M HEDJIEKTPOUTHI.
DOJIEKTPOJIMTUYECKAsT JUccolManysl. MeXxaHu3Mbl AJIEKTPOJIMTHUYECKON JMCCOoLMalun
JUIS BEILIECTB C Pa3IUYHBIMH THUIIAMHU XHUMUYECKOW CBs3U. | HWapaTupoBaHHBIE U
HEruJaparipoBaHHbIe MOHbI. CTENeHb 3JIEKTPOJIUTUYECKON aucconuanuu. CuiibHbIE
U cnadple BJeKTpoJUThl. (OCHOBHBIE IIOJOXKEHUSI TEOPHUMU DJIEKTPOJIUTHUYECKON
quccouuanuy. Kuciorsl, OCHOBaHUSI U COJIM KaK 3JIEKTPOJIUTHI.

Hemoncmpauuu

PactBOopuMOCTh BelllecTB B BOJE.

CoOupanue ra3oB METOJIOM BBITECHEHUS BOBbI.

PacTtBOpeHHEe B BOJIE CEpHOI KHUCIOTBI U COJIEN

amMoHus. O6pa3ibl KPUCTAJLIOTHUIPATOB.

N3roroBieHue TUIICOBOU IMOBSI3KH.

HcnbiTanue pacTBOPOB AJIEKTPOJIUTOB U HERJIEKTPOJIMTOB Ha IIPEAMET

JIMCCOLIMAIMU. 3aBUCUMOCTh CTEHNEHHU 3JIEKTPOJIUTHUYECKON AUCCOLMAlN

YKCYCHOM KHCJIOTBI OT padaBJICHHS pacTBOpa.

JIBH>KEeHHEe OKpalleHHBIX MOHOB B 3JIEKTPUUYECKOM I10JIE.

IIpuroroBieHue )XECTKOW BOABI U YCTPAHEHHUE €€ KECTKOCTH.

HNoHuTHI.

OOpa3upl MUHEpAJIbHBIX BOJ Pa3IMYHOTO Ha3HAYECHMSI.

Ilpakmuueckoe 3anamue

IIpuroroBienne pacTtBopa 3aJJaHHOW KOHIIEHTpAaIlHUU.

Ilpogpunvnvie u npogeccuonanbno 3nauumsvie 31eMeHmMbl COOEPIHCAHUSL.
PacTtBOpeHune kak (pu3nKO-XMMHUYECKUM mpoliecc. TemnnoBbie 3pPEeKThl MpHU
pactBopenuu. Kpucramutorngparesl. PemnieHne 3agad Ha MacCOBYHO JIOJEO
pacTBOpeHHOTO BemiecTBa. IIpuMeHeHne BOJBI B TEXHHUYECKHX HEJSIX.
JKecTKoCTh BOJIBI M CITIOCOOKBI €€ yCTpaHeHUs1. MUuHepaibHbIE BOIbI.

1.5 Knaccnopukaumns HeopraHMYeCKmUX CoeAMHEeHUN U UX CBOUCTBA

Kuciaorsl u ux cBoiicrBa. KHCIOTBI Kak 3JIEKTPOJHUTHI, UX KJIaCCUDUKAIH S
N0 pa3jIMYHBIM HOpHU3HAKaM. XHWMHYECKHE CBOMCTBAa KHUCJIOT B CBETE€ TEOPUH
JICKTPOJIUTHUECKOU JUCCOILIMAIIHHU. Oco0eHHOCTH B3aUMOJICHCTBUS
KOHIIEHTPUPOBAHHOW CEpHOM M Aa30THOU KHUCIOT ¢ MeTauiamu. (OCHOBHBIE
CITOCOOBI MOJTYUYEHHUSI KHUCIIOTHI.

OcHoBaHusl M UX cBoiicTBa. OCHOBaHUS KaK DJICKTPOJIMTHI, UX KiIacCH(UKAIIUS
IO pa3-lpu3HakaM. XHMHUYECKUE CBOMCTBAa OCHOBaHMH B CBETE€ TEOPUH
JICKTPOJIMTUYECKON auccouanuu. Pa3inokeHue HepacTBOpUMBIX B BOJE
ocHoBaHui. OCHOBHBIE CITOCOOBI MOJTYYEHUSI OCHOBAHHM.

Coumn m ux cBolicrBa. Coau kak 2JeKTposiuThl. CoJM CpeaHue, KUCIbIE U
OCHOBHBbIEC. XHWMHUYECKHUE CBOMCTBA COJIEM B CBETEC TEOPHUH DIJICKTPOJIUTUUECKOM
nuccouuannu. CriocoObl MOTy4YeHusl COJIeH.

I'maponus coseii.

Oxcuabl u ux cBoiicTtBa. Coseo0Opa3yrolirne U HecoJIeoOpa3yolue OKCH/IBI.
OcHoBHBIC, aM(}pOTEPHBIC U KHUCIOTHBIC OKCHIbI. 3aBUCUMOCTh XapaKTepa OKCHJIa
OT CTEINEHHM OKUCICHHUsI O0O0pa3ylollero ero Merajuia. XHMHYECKHE CBOWCTBa
okcuaoB. llomydyenue oKkCHI0B.

emoncmpauyuu

BzanmopericTtBre a30THOM M KOHLIEHTPUPOBAHHOU CEPHOM KHCIOT C

MmeTtatamu. ['openne pocdopa u pacTBopeHHE NPOAYKTa TOPEHUSI B BOJIC.

ITonyuyenue u cBoilictBa am(pOTEPHOTO THIAPOKCHUIA.

HeoOparumsbiii rugponn3 kapOuga KajabIUsl.

OOpaTuMbIii TUAPOIIN3 COJIEN Pa3TMYHOrO THUIIA.

Jabopamopnsle onvimu

HcnibiTanue pacTBOpOB KHUCIOT UHIUKATOPAMM.
BranmMmoneilicTBue MeTasioB ¢ KUCJIOTaMHU.
BranmMmonelicTBue KHUCIOT C OKCUAaMH METaJIJIOB.
BraumMmonelicTBue KUCIOT C OCHOBAHUSIMH.
BranmMonelicTBie KUCIOT C COJISIMH.
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HcneiTanue pacTBOpoOB 1IeIO4YEeH

HWHAUKaTopaMu. Bzanmonencreue menoden ¢

cossiMU. PasiokeHue HepacTBOPHUMBIX

OCHOBaHM. B3aumoeiicreue coisiei ¢

MeTtajutamMu. B3aumopeicreue cosen apyr ¢

Apyrom. I'maposun3 cojied pa3judHoro THIIA.

Ilpogunvnvie u npogeccuonaibno 3HaAUUMbBIE ITIEMEHMBL COOEPIHCAHUAL.
IlpaBuia pa3zOaBiIeHHSI CEPHOM KHCIOTHI. Mcroiib3oBaHUE CEPHOM KHCIOTHI B
IIPOMBIINIJIICHHOCTH. EILKI/IG oIej1049M, UX HMCIIOJIb30BaHHMC B IMPOMBIIIJICHHOCTH.
I"amenas m HerarmcHas HU3BCCTb, UX INPHUMCHCHHUC B CTPOHUTCIIBCTBC. IT'mmc m
ajiedacTp, TUIICOBaHUE.

Ilonsatue o pH pacrBopa. KucinorHnas, menodHas, HEUTpajlbHas cpeaa

pacTBOpPOB.

1.6 Xumuueckue peaxkyuu

Kiuaaccupukauus XUMHUYECKUX PeaKI M. Peakunu COEIUHEHU,
paznokeHus, 3amemnieHusi, oobmena. Karamutuueckue peaknuu. OOpaTrumbie U
HeoOpaTHUMBbIe peakuum. I'omorenHnsie u reTeporeHHbIe peaKInu.
OK30TEepMHUYECKHME UM  DHJAOTEpMHYECKHE  peakuuu. TermioBoil  »ddext
XAMHWYECKUX peaknuu. TepMOXUMHYECKHUE YPAaBHEHMUSI.

OKHCINTEIbHO-BOCCTAHOBUTE/IbHbIe peakuuu. CrTeneHb OKHCIICHUS.
OkucauTtens W BOCCTaHOBJIEHHE. BoccraHoBuTens W OKHcCIEeHHE. Meron
SJEKTPOHHOTrO  OGamaHca  JJIsI  COCTaBJIEHHUSI ~ YpaBHEHUNW  OKHCIUTEJIBHO-
BOCCTAHOBUTEJIbHBIX pPEaKIUH.

CkopocTh XUMHYECKHUX peakuui. [IoHsITHE O CKOPOCTH XUMHUYECKUX PEAKIINMI.
3aBUCUMOCTb CKOPOCTH XHUMHUYECKHUX PEAKIIUH OT Pa3INIHBIX (PaKTOPOB: TIPUPOIBI
pearupyroIimx BeNmIeCTB, ¢WX KOHIIGHTpPAIIUH, TEMIEepaTyphbl, I[MOBEPXHOCTH
CONPUKOCHOBEHHUS U UCIOJIB30BAHUS KaTalln3aTOPOB.

Oo0paTuMoCcTh XMMHUYECKHUX peakiuii. OO0paTtuMbie 1 HEOOpaTUMBbIE PEAKITHH.
XUMHUYECKOE PaBHOBECHUE U CIIOCOOBI €T0 CMEIIEHUSI.

emoncmpauuu

I[IpuMmepsl HEOOpPAaTUMBIX peakui, UIYHIUX ¢ 0Opa30BaHUEM OCajKa, ra3a Wiu

BOJbI. 3aBUCUMOCTB CKOPOCTH PEAKLUU OT NPUPOJbI PEATUPYIOIINX BEIIECTB.

B3aumoneiicTBHe pacTBOPOB CEPHOM KHUCIOTHI C pacTBOpaMU THOCYJIb(daTra

HaTpus pas-

JIMYHOM KOHLEHTPALlUU U TeEMIIEpaTyphbl.

Mojienb KUIISAIEro CII0s1.

3aBHCHUMOCTh CKOPOCTU XMMHYECKOW peaklry OT IPUCYTCTBHUS KaTajau3aropa Ha
HNpUMEPE PA3JIOKEHUsSI MEPOKCHIA BOJAOPOAA C IIOMOIIBIO JUOKCHJIAa MapraHla Hu
KaTaJiasbl.

Mogens 351eKTposm3epa.

Mojienb 3JEeKTPOJIM3HOM BaHHBI JJIS1 HOJTYUYCHUS AJIFOMUHUS.

Moienb KOJIOHHBI CUHTE3a aMMHUaKa.

Jabopamopnvle onvimol

Peaknus 3amenieHust MeIM K€JI€30M B PacTBOPE MEIHOTO

Kyrnopoca. Peakuuu, nayime ¢ oopa3zoBaHueM ocajka, raza

WUJIN BOJBI.

3aBUCUMOCTb CKOPOCTHU B3aMMOJEHUCTBUSI COJISIHOM KHMCJIOTBI C METallIaMH OT
UX HPUPOIBI.

3aBUCUMOCTh CKOPOCTH B3aMMOJICHCTBUS IIMHKA C COJISIHOM KHMCJIOTOM OT €€
KOHILICHTpAaIlHH.

3aBHCHUMOCTh CKOPOCTH B3anMoaeurcTBust okcuaa meau (1) ¢ cepHoii kucimoTom
OT TEeMIEpaTyphl.

Ilpogpunvnvie u npogpeccuonanvno 3Hauumvie 31eMEHMbL COOEPIHCAHUSA.
IlousitTue 00 »3JeKTpoin3e. DISKTPOJIU3 PACIUIaBOB. DJIEKTPOJIM3 PAaCTBOPOB.
DJIEKTPOJIUTUUECKOE TMOJydYeHHuE aloMUuHHA. [IpakTHueckoe mNpuUMEHEHHE
anekTponuia. ['arpBaHoruiacTuka. ['anbBaHocterusi. PadpuHupoBaHue 1IBETHBIX
METAJIJIOB.

Karanu3. T'omMoreHHble HW TreTE€pOreHHble Karajau3aTopbl. [IpomMoOTOpHI.
Karanutuueckue s71p1. MHTHOUTOPBI.

ITpouszBoacTBO amMMHaKka: ChIpbe, arraparypa, Hay4YHbI€ ITPUHIIUIIBI.
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1.7 MeTtananbl U HEMETaAAbI

Metamiabl. OCOOCHHOCTH CTPOCHHSI aTOMOB M KPUCTALUIOB. DuU3HUECKHE
cBoiicTBa metaioB. Kiaccudukamuss MeTaJIOB 110 Pa3IMYHBIM IIPU3HAKAM.
XUMHUUECKHE CBOWMCTBA METAJJIOB. OJEKTPOXMMHUYECKUHN psAa  HaNpsHKEHUN
MeTaJuI0B. MeTraiioTepMmus.

OOmme cnocoOsl mnoaydeHHuss MeTtauioB. I[loHsaTHe O MeTamrypruu.
IIupomeraminyprusi, THAPOMETAJLUIYPrus U 3IJekrpomMerauryprusi. CruiaBbl
YEepHBbIC U [IBETHBIE.

Hemeramasbl. OcobGeHHOCTH cTpoeHuss aroMoB. Hemeramnbsl — 1pocTbie
BEIIeCTBA. 3aBUCUMOCTh CBOMCTB I'aJIOT€HOB OT UX MOJIOXKEHUSI B IEPUOIUYECKOMN
cucreMe. OKUCIUTENIbHBIE M BOCCTAHOBUTEJIbHBIE CBOMCTBA HEMETAJIOB B
3aBHCUMOCTHU OT UX IIOJIOKEHUS B PSAAY DJIEKTPOOTPULIATEIBHOCTH.

Hdemoncmpauuu

Komnexkmmss MeTaioB.

B3aumogeiicTBue MeTayuioB ¢ HEMeTauiaMu (PKejie3a, IMUHKA U aJlIOMUHUS C
cepoi, alIlFOMHUHHUS C HOJIOM, CYpbMBI C XJIOPOM, TOPEHHUE Keje3a B XJIOpe).

I'openue meranios.

AJTIOMUHOTEPMUS.

Konnekmust HemetayuioB. ['openue HemeraioB (cepswl, ¢ocdopa, yras).
BriTecHeHne MeHee akKTHUBHBIX TaJIOTEHOB M3 pPacTBOpPOB HX cojied Oosiee
aKTUBHBIMHU TaJIOT€HaMHU.

Mogaens NPOMBINUIEHHONW YCTAaHOBKHM JUIsI TIPOU3BOJCTBA CEPHON KHCIJIOTHI.
Mogenr meum g OOXKHTra W3BeCTHsKA. KOJUIEKIIMM TIPOAYKIIUH CHIITMKATHOU
OpoMBINITIGHHOCTH (cTeksa, dapdopa, ¢dasHca, IIeMeHTa pa3IMdHBIX MapoOK U
ap.).

Jlabopamopnsie onvimoi

3akajika U OTIIYCK CTaJlu.

O3HaKOMJIEHHE CO CTPYKTypaMH CEpPOro U Oenoro 4dyryHa.

PacnoznaBanue pyJ xenesa.

IlpakmuuecKue 3anamus

ITonmyuyenue, coOupanue U pacrio3HaBaHHE I'a30B.

Pemenune sxcnepuMeHTaIbHBIX 3a1a4.

Ilpogpunvnvie u npogheccuonanvno 3nauumvie I1eMeHmMbl COOEPHCAHUAL.
Koppo3uss MertayioB: XHUMHYECKass M DJIEKTPOXUMHYECKas. 3aBUCHUMOCTb
CKOPOCTH KOPPO3UHM OT YCIOBUM oOKpyxkarouleii cpenabl. Kiaccudukanus
KOPPO3UH METAJUIOB MO pa3iauyHbIM HNpu3HakaMm. CriocoObl 3alIMThl METALJIOB
OT KOPpPO3HUHU.

IIpou3BOACTBO UyryHa U CTaJIH.

IHonyuyenue HemeTayuioB (PAKIMOHHOM TMEPEroHKONW JKHUJIKOrO BO3dyXa U
3JIEKTPOJIM30M PACTBOPOB WJIM PACILIAaBOB 3JIEKTPOJIUTOB.

CunukatHasi IPpOMBINUIEHHOCTh. [[pON3BOACTBO CEpHOU KHCIIOTHI.

2. Opranuyeckas XuMus

2.1 Ocnosnble nousimus OPZClHLllleCKOIZ XumMuu u meopust cmpoeHus
opearnudeckux coeourenull

IIpeamer opranudyeckom xumMuu. IIpupoaHsle, HUCKYCCTBEHHBIE U
CUHTETUYECKHE OpraHudeckrue BemecTtBa. CpaBHEHHE OPraHUYECKUX BEIECTB C
HEOPTraHUYECKUMU.

BaneHTHOCTE. XMMHYECKOE CTPOCHME KaK IIOPANOK COCAUHEHUsS aroOMOB B
MOJIEKYJIbI [0 BAJICHTHOCTH.

Teopusi crpoeHnsi opranndeckux coeauHeHud A. M. bByriaeposa. OcHOBHbIE
IIOJIOKEHUS TEOPUU XUMHUYECKOIro cTpoeHus. M3omepust u usomepbl. XUMHUUYECKUE
(bopMyJIBI 1 MOJIEIIM MOJIEKYJ B OPraHUYECKONH XHMMH.

Kanaccupukanusa opranumyeckux BemecTB. Kitaccudukanms BemiecTB 1o
CTPOCHHMIO YIJIEPOJHOIO CKeJieTa W HaJIW4Wio (YHKIHOHAIBHBIX TPYMII.
I'omonoru u romonorusi. Hauana nomenkinatypsl IUPAC.

Knaccndpuxanus peakuuu B OpPraHu4ecKou XMMHH. Peaknun
OpUCOCIMHEHUsI (TUAPUPOBAHUS, TaJIOTEHUPOBAHUS, THUIAPOTAIIONC€HUPOBAHUS,
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ruaparaimm). Peakniuu OTLIEIIJICHUS (neruapupoBaHmus,
JICTUAPOTaJIOTeHUPOBaHUs, Jieruaparanuu). Peakuuum 3amenieHusi. Peaknuu
U30MEpU3aALUHU.

Hemoncmpauuu

Monaenu MOJIEKYJI TOMOJIOTOB U U30MEPOB OPraHUYECKUX COCAUHEHUM.

KauectBeHHOE OOHapy)XeHHe Yyriepojaa, BOJOpoJia U XJiopa B MOJIEKyJax
OpPraHNYEeCKUX COCAUHEHMUIA.

Jlabopamopnsiit onvim

HN3rorosieHue MoJienen MOJIEKYJ OpPraHUYECKHUX BEIIECTB.

Ilpogpunvnvie u npogheccuonaibHo 3HaUUMbBIE ITIEMEHMBL COOEPIHCAHUA.
IToasitne o cyOcTtpare W pearcHTe. Peaknmum OKHCIICHHSI U BOCCTAaHOBIICHUS
opranudeckux BemiecTB. CpaBHEHHE KJIaCCU(PUKAIIUU COCAHMHEHUH WU
KJaccu(UKalliyi peakiuii B HEOPraHUYECKONW 1 OPraHUYEeCKON XHUMUHU.

22 YmeBoaopoabl U UX NPHUPOAHbIE UCTOYHUKU

AJkaHbl. AJIKaHbI: TOMOJIOTMYECKUU psiJi, H30MEpUsT W HOMEHKJATypa
allkaHOB. XHWMHYECKHE CBOWCTBAa ajkaHoB (MeTaHa, »JTaHa): TOpEHHE,
3aMelIeHHEe, Pas3jIoKEHUE, AerujpupoBaHue. lIpuMeHeHne ajlKkaHOB Ha OCHOBE
CBOMCTB.

AJIKeHBI. OTUIEH, €ero MOJIy4YEeHHUE (nerunpupoBaHUEM JTaHa,
JenojiuMepr3anuel  TMoJiMdTHiIeHa). [ 'oMomoruyeckuil  psiji,  U30Mepus,
HOMEHKJIATypa  QJIKEHOB. XHMMHWYECKHE  CBOMCTBA  DTHJICHA: ropeHue,

KadeCTBEHHbIE peaknuu (oOecrBedynBaHWe OpOMHOM BOABI HW  pacTBOpa
mepMaHTaHaTa Kajds), THUapaTaius, IojJuMepusaius. I[IpuMeHeHHe >THIIEHA
Ha OCHOBE CBOMCTB.

JAuenbl M kaydykum. [loHsaTHe o0 /auMeHax Kak YIrJ€eBOAOPOJaxX C ABYMS
JBOUMHBIMHU CBs3AMU. CONpPsDKEHHBIC NUEHBI. XUMHUYECKUE CBOWCTBaA OyTaaueHa-
1,3 wm wu3ompena: oOeciBeYWBaHWE OpPOMHOW BOJBI W MOJUMEpPHU3AIHS B
Kaydykd. HartypanbHblil 1 CHHTETHYECKHE KayuyKu. Pe3unHa.

AJIKMHBI. AneTujieH. XHMHYECKHME CBOMCTBA  all€eTWJIEHA: TOpEHUeE,
obOecrBeunBaHue OpOMHOM  BOJAbBI, TMPUCOCAUHEHUN  XJIOPOBOAOpOJA U
ruaparanusa. I[IlpuMeHnenue aieruieHa Ha OCHOBE CBOMCTB. MeKkiaccoBas
U30MEPHUS C AJTKaJUEHAMHU.

Apenbl. ben3on. Xwumuueckue CBOWCTBa O€H30J1a: TOPEHHUE, PEaKIIuHU
3aMmenleHus: (rajoreHupoBaHue, HuTpoBaHue). [Ipumenenue OeH30j1a Ha OCHOBE
CBOMCTB.

IIpupoaHble MCTOYHHUKH yrJjeBoaopoaoB. Ilpupoanbiii ra3: cocras,
NPUMEHEHHE B Ka- YECTBE TOIJIMBA.

Hedts. CocTaB u niepepadorka Hedtu. Ileperonka Hedptu. HedprenpoayKThl.

emoncmpauuu

I'openue meraHna, 3THUJIE€HAa, alleTUJIEHA.

OtHollleHHME MeTaHa, »JTHJIeHa, aleTuJieHa U OeH30jla K pacTBOpaMm
IepMaHraHaTa Kajausi 1 OpOMHOMU BOJIC.

Ilonyuyenue »TuieHa peakuued Jgeruapartaluu 23TaHOJIA, aleTuJIeHa —
TUAPOIU30M KapOusa KalablIus.

Paznoxxenune kaydyka IIpU HArpe€BaHWUU, HUCIBITAHHUE MNPOJYKTOB Pa3JIOKEHUS
Ha HENpEeAeIbHOCTb.

Komneknus obpasznoB HedpTu u HedTennpoaykToB. Konnexkuus «KameHHBIN
YroJib U NPOAYKIIMSI KOKCOXUMHYECKOTO MPOU3BOICTBAY.

Jabopamopnsle onvimol

O3HaKOMJIEHHE C KOJUJICKIIUEH 00pa3noB HePTHU 1 TPOAYKTOB ee mepepaboTKU.

O3HaKOMJIEHHE C KOJIJICKIIUEH KayuYyKOB U 0Opa3liaMu U3JICIUN U3 PE3UHBI.

IIpogunvnvie u npogpeccuonanvno 3Hauumvie 371eMeHmMbl

cooeporcanun. IlpaBuno B.B.MapkosHukoBa. Knaccudpukanus u

HazHaueHHe KaydykoB. Kimaccudukanus n Ha3HaueHHEe pe3uH. BynkaHnuzanus

Kay4dyKa.

I[lonmyuyenue amnetrusieHa OHPOIM3O0M MeTaHa UM KapOHUAHBIM CIIOCOOOM.
Peakuuss  moaumepusanuu  BUHWIXJOpUAA. [IOMUBUHMIXJIIOpU U €rO0
npuMeHeHue. Tpumepusaius aleTujieHa B OeH30II.

Ilousitue 00 odKcTpakuuu. BoccranoBieHuMe HUTPOOEH30JIa B aHWJIUH.
I'omomorugeckuii psin apeHoB. Toisyosn. Hurposanue tosmyona. TporTuil.
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OcHOBHBIE HAIIPaBJICHUSI MPOMBIIUICHHON NepepadOTKH IIPUPOTHOTO

raza. [lonytHsiii HedTaHOM Ta3, ero nmepepadoTka.

IIporieccyl OPOMBINUIEHHOW TIIepepaOOTKM He(PTHU: KPEKHHT, PUGOPMHHT.
OKTaHOBOE YHCJIO OCH3UHOB U IIE€TAHOBOE YHCJIO JIU3EJILHOI'O TOIJIMBA.

KokcoxumMuaeckoe MpOU3BOJACTBO U €ro IPOJTyKIIHsI.

2.3 Kucnopoocooepocawue opeanuueckue coeoureHnus

Cnuptsl. [ToxydyeHnue 3TaHoJIa OpOKSHUEM TITFOKO3BI U THApaTauei dTUICHA.
l'uppokcunbHass Tpynna Kak (GyHKIUOHAbHAas. [loHsATHE O TIpeaeIbHBIX
OJHOAQTOMHBIX CIHUpTaxX. XUMHUYECKHE CBOMCTBA ATAHOJA. B3aUMOJEUCTBHUE C
HaTpueM, oOpa3oBaHUE MPOCTHIX U

CIIO)KHBIX 3(HUPOB, OKUCIICHHUE B anpierua. [[puMeHeHne sTaHOJIa HAa OCHOBE
CBOMCTB. AJIKOTOJIM3M, €r0 TOCJICACTBUS JIJIsI OpraHu3Ma 4YeJioBeKa U
OpeayTnpexIeHUE.

I'munepun Kak mOpeacTaBUTENIb MHOTOATOMHBIX cnupToB. KadecTBeHHas
peakiiisi Ha MHOTOATOMHBIE CIUPTHI. [IpuMeHeHne raunepuHa.

®enou. Puznueckre M XUMHUYECKHE cBoicTBa (deHosa. BzaumMHoe BiusiHUE
aTOMOB B MOJIEKyJie (peHosla: B3aMMOJICHCTBUE C THAPOKCHUJIOM HaATpUs U
a30THOM KucioToH. IIpumenenue ¢geHosia Ha OCHOBE CBOMCTB.

Aabaeruabl. Iloustme 00 anpaermpgax. AJpAerujHasi TpyImma  Kak
¢dynkumonanpHass.  Dopmanpaerus U €ro CBOMCTBA: OKUCJICHHUE B
COOTBETCTBYIOIIIYIO KHCJIOTY, BOCCTAaHOBJIEHHE B COOTBETCTBYIOIIUNW CHHUPT.
ITonmydyenue ambaerugoB OKHUCICHHEM COOTBETCTBYIOMIMX cOnUpToB. [IpuMeHneHmne
dopmanbaernia Ha OCHOBE €TI0 CBOWCTB.

KapoOonoBble kuciaoThl. [loHssTHE 0 KapOOHOBBIX KHcJOoTax. KapOokcuibHas
rpymma  Kak (pyHKIITMOHATbHAS. I'omomornueckuii psa npeaeIbHBIX
OJHOOCHOBHBIX  KapOOHOBBIX KHCIOT. llomydeHune KapOOHOBBIX  KHCIOT
OKHCJICHUEM aJIbJICTUI0B. XHUMHUYECKHE CBOWCTBA YKCYCHOM KHCJIOTBHI: OOIIue
CBOIMCTBAa C MHUHEPAIbHBIMH KHUCJIOTaMH U peakuus srepudukanuu. [Ipumenenue
YKCYCHOW KHCJIOThI HA OCHOBE CBOMCTB. BpICHIME KHUpPHBIE KHUCIOTHI HA IPUMEPE
NaJIbMUTUHOBOUW U CT€ApUHOBOM.

Caoxkable 3pupbl u Kupbl. [lomydeHue CIIOKHBIX 3(PUPOB peakimei
stepudukau. CioxxHbIe 3QUpHI B IpUPOAE, UX 3HaYeHUe. [IpruMeHeHne CloKHbIX
3(UpOB HA OCHOBE CBOWCTB.

Kups1 kak cinoxxkubie 3dpupbl. Kimaccudukarms >kupoB. XUMUYECKHE CBOMCTBA
KMPOB: THIPOJU3 U THUAPUPOBAHHE >XHUIAKHUX KUPOB. IIprnMmeHeHue >kUpoB Ha
OCHOBE CBOMCTB. MblLia.

YraeBoabl. YrieBOoAbl, UX KiaccuUKaIUs: MOHOcaxapuabl (TJIIOKO03a,
bpykTo3a), nucaxapuapl (caxapos3a) U mojimcaxapuibl (KpaxMall ¥ 1eJUTI0I03a).

I'nmroko3a — BeEIECTBO € ABOUCTBEHHOW (PyHKIHEH — albJACTHIOCIUPT.
XUMHYECKHE CBOMCTBA TIJIFOKO3bI. OKHUCJIEHHE B TJIFOKOHOBYI KHCIOTY,
BOCCTaHOBJIEHHME B COpOUT, cnupToBOe OporkeHue. lIpuMeHeHHe TIIIOKO3bI Ha
OCHOBE CBOWCTB.

3HayeHue YIJIE€BOJOB B J>KUBOM NOpUPOJIE U KU3HU uenoBeka. l[lonstue o
peakuysx  MNOJIMKOHJICHCALMM M THUJIPOJIM3a Ha HNpPUMEpPE B3aUMONPEBpAICHUI:
TJIFOKO3a <> IoJIMcaxapu.

emoncmpauyuu

OkuciieHue coupra B ajlbJeTrU/l.

KauecTBeHHbIE peaKkIIMi HA MHOTOATOMHBIE COUPTHI.

PactBopuMoOcCTh (heHONIa B BOJZie MPU OOBIYHOUN TeMIlepaType U

HarpeBaHuu. KayecTBeHHbIE peakIIuu Ha (PEeHOII.

Peaknust cepebpsiHOTO 3epkalia ajlbJETruA0B U TIIFOKO3HBI.

OKHCJIEHHE allbJIETUA0B U IJIFOKO3bl B KUCJIOTY C MOMOILBIO THAPOKCHIA MEIU
(I1). KauectBenHnast peakiusi Ha kpaxmai. Kosuiekiust 3(UPHBIX Macell.

JlabopamopHvie onvimbl

PacTBopenue rimiepuHa B BojJe U B3aumojeicTBue ¢ ruapokcuaom meau (11).

CBolicTBa YKCYCHOU KHCJIOTHI, OOIIIHE CO CBOMCTBAMHU MUHEPAIBHBIX KHUCIIOT.

Jloka3zaTenbCTBO HENMPEAEJIbHOIO XapakTepa KUJAKOTo KHupa.

B3aumopelicTBue Iri1tOKO3bl U caxapo3bl C TUAPOKCHUIOM

menu (I1). KauecTBeHHast peakiiusi Ha Kpaxmal.
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Ilpogunovnvie u npogheccuonanvno 3HAUUMBIE ITIEMEHMBL COOCPIHCAHUA.
MeTuiioBblii CIIUPT U €ro HCHOJb30BAaHHE B Kadye€CTBE XUMMHYECKOI'O ChIPbS.
ToKCHMYHOCTh METaHOJIa U MpaBUJa TEXHHUKHA OE30IIaCHOCTHU HNPHU padoTe C HUM.
OTUJIEHITIMKOJIb U €ro IpUMEHEHHE. TOKCHYHOCTh 3TUJICHIJIMKOJS U IIpaBuiia
TEXHHUKH O€30MMaCHOCTH ITPHU padOTE C HUM.

IMomy4uenue (penona U3 NPOAYKTOB KOKCOXHUMHUYECKOTO MPOU3BOJACTBA U U3

oenzona. [MonmukonaeHcamus Gopmanpaeruga ¢ GSHOIOM B

(enoopopmabASTUIHYIO CMOITY.

Aneranpnerun. [lonsitue o keroHax Ha npumepe areroHa. [IpumMenenue arerona
B TEXHHUKE W NPOMBIIIICHHOCTH.

MHuoroo6pa3ue kapOOHOBBIX KHUCIOT (IIABEJIEBOM KUCIJIOThHI KaK JBYXOCHOBHOM,
aKpWJIOBOM  KHCJIOTBI  KaK  HENpeAenabHO, OEH30MHOW  KHCJIOTBI  Kak
apoOMaTHYECKOM ).

ITnenkooOpa3yromue Maciia. 3aMeHa >KUPOB B TEXHUKE HEMUIIEBBIM CHIPHEM.
CUHTETHYECKHE MOIOIINE CPEeCTRa.

MosnouHokuciaoe  OpoXeHHUe  TJIIOKO3bl.  KHciioMoOio4YHBIE  MPOAYKTHI.
CunocoBanue kopMoB. HutpoBanue nesuirosio3nl. [TupokcunuH.

2.4 Azomcooeporcawue opeanuueckue coeounenus. Ilonumepol

Amunbl. [ToasitTue 06 amuHax. AnudaTudecKkue aMUHBI, UX KJIaCCUHUKATTHS
W HOMEHKJIaTypa. AHWJIWH KaK OpraHudeckoe ocHoBaHue. [lomyuenne anninHa
u3 HUTpoOeH3oa. [IpuMmeHeHne aHnIMHA Ha OCHOBE CBOMCTB.

AMHMHOKHUCJIOTBI. AMHUHOKHUCIOTBI Kak aM@poTepHble AUPYHKIHMOHAIbHBIE

OpraHu4yecKue COE€IUHEHUS. XumMuueckue CBOMCTBa aMHHOKHCJIOT:
B3aHMOJICMCTBUE C IIeJIoYaMH, KHCJIOTaMU U Jpyr C JpyroMm (peaxkuus
nojukoHnaeHcanuu). Ilentuanas cBs3p u nojgunentuasl. [lpumMeneHue

aMHHOKHCIJIOT Ha OCHOBE CBOMCTB.

Beaku. IlepBuunHasi, BTOpUYHAsI, TPETUYHAS CTPYKTYpbl OC€IKOB. XHUMHYECKHE
cBOMcTBa OE€JIKOB: TOpEHHE, JAeHaTypanus, THUAPOJIU3, IIBETHbIE pEaKIIHU.
buonornueckue GpyHKuu 6EIKOB.

IMoaumepsl. benku u nonucaxapuibl Kak OUOMOIUMEDPHI.

Ilnacrmaccewl. [lonmydyeHue  nmoauMepoB  peakliMed  NoJuMEpU3aldu U
HOJIMKOHACHCAIUH. TepMomjlaCTUUHBIE U  TEPMOpPEaKTUBHBIE I1JIACTMACCHI.
IIpencraBurenu miaactmacc.

Bosiokna, wux kiaaccupukanms. Ilonyyenune  BOJIOKOH. OTIenbHBIC
MIPEACTAaBUTEIIN XUMHUYECKUX BOJIOKOH.

emoncmpauuu

B3aumopeiicTBue aMMHUaka M aHWJIMHA C COJISIHOM KHCJIOTOM.

Peaknus anuimrHa ¢ OGpOMHON BOJIOM.

JlokazarenbcTBO HaMU4Us QYHKIIMOHAJIBHBIX I'PYIN B pacTBOpax

aMHHOKHUCJIOT. PacTBOpeHHe U ocak/ieHue OEJIKOB.

LiBeTHBIC peaKIInu OEIIKOB.

I'openue nTuybero nepa U MWIEPCTIHOW HUTH.

JabopamopHble onbimul

PactBOpenue GenkoB B BOJIE.

OO0OHapy>keHHue OeJIKOB B MOJIOKE U MSICHOM OYJIbOHE.

Jenatyparnus pactBopa OelKka KypUHOTO Silla CIUPTOM, pacTBOpaMHu cCoJiei
TS>KEITBIX METAJJIOB U IIPU HAarpeBaHUH.

IlpakmuuecKkue 3ansamus

Penrenne sKkCcriepuMEeHTAIBHBIX 3aJ1a4 Ha UACHTU(UKAITUIO OPTaHUYECKUX

coenquHeHui. PacrioznaBaHue mjacTMacc U BOJIOKOH.

Ilpogpunvnvie u npogeccuonanvno 3nHauumvie 3INEMEHMbL COOEPIHCAHUA.
AMUHOKanpoHoOBasi Kuciota. KampoH Kak MOpeAcTaBUTENb MOJIHAMUIHBIX
BOJIOKOH. HUcnonbs3oBaHue TUAPOJIH3a OeITKoB B MPOMBIIILIEHHOCTH.
[MomuBuHuUIXIOPUA, TTIoIUTETpadTOpITUIIEH (Tedon). denonodpopMmabaeruaHbie
mnactMmacebl.  [lemmynoun.  IlpombIilisieHHOE  MPOU3BOJACTBO  XUMHUYECKHX
BOJIOKOH.
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3.TEMATUYECKOE ITJIAHMPOBAHUE
¢ ydeToM mpoduis yaeOHOM TUCITUTITHHBI

ITpu peammzanuu coaep kaHusi 00IIeOOpa30BaATEIBbHON YUCOHOU JTUCITUTUTAHBI
«Xumus» B ripeaenax ocsoeHusi OITOII CITO na 6a3ze oCHOBHOTO 00I1IETO
o0Opa3oBaHUsI C MTOJIyUYECHHUEM cpeaHero oodiiero oopazoanus (IMIICC3).
MaKCHUMaJIbHasl ydyeOHasi Harpy3Kka OOyJaroluXxcsi COCTABIISICT:

no npodeccusim CITO Texuugyeckoro nmpoduiis npodecCUOHATILHOTO 0Opa30BaHUs
MaKcumalibHas yaeOHast Harpy3ka — 117 gacoB,ayauropHasi (oOsi3aTebHas)
Harpy3kKa oOydJaromuxcs, BKIFO4ast JabopaTOpHBIE ONBITHI U NPAaKTHUYECKUE
3aHsTHSI, — (8 YacOB B TOM YHCIJIC JIA0OPATOPHO-TIPAKTUIECKHUE 3aHATHS — 13
qgacoB. CamocTosiTenbHas padoTa cTyJieHTa — 39 4acoB.

3.1 TemaTnueckui MJaaH

Buja yyeOHoi padoThI Koaun4yecTBO 4acos

AynutopHble 3aHATUsA. CoaepkaHue Cneuuaabnoctu CIIO

BBenenue 2
1. O6mas ¥ HeopraHuveckKass XuMH A 32
1.1. OcHOBHBIE TOHATUS U 3aKOHbBI 6
1.2. Ilepuoanyueckuii 3aKOH U 2

Ilepuoanyeckas cucrtema
XUMHUYCCKHUX 3aeMeHTOoB 1. U.
MennaeneeBa u CTpO€HHE aToMa

1.3. Ctpoenue BeniecTBa 6
1.4. Bona. PacTBOpBI. 2
DJISKTPOIUTUYECKAs

OUCCOIHALIHS

1.5. Knnaccudukanust HeOpraHU4eCKUx 6

COEeJIMHEHUN U UX CBOMCTBAa

1.6. XuMuueckue peakiuu 4
1.7. MeTasuibl 1 HEMETAIIIBI 6
2. Opranuyeckasi XMMHsl 44
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2.1. OCHOBHBIE TIOHATUS
OpraHUYeCKOU XUMHUHU U TCOPHUS
CTPOCHHSI OPTAHUUECKHUX

COCIUHEHUHN
2.2. YTI1eBOIOPOabl U UX IIPUPOTHBIC 12
UCTOYHUKHU
2.3. Kucnopojconepxamiue 20
OpPTaHUYSCKHUE COCAUHCHHUS
2.4. AzoTcoaepiKalirue OpraHudecKue 8
coenuHeHus. [lonumepst

Hroro 78

IIpomesicymounas ammecmauus e popme
ougppepenyuposarnnozozauema
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4. TIEPEYEHDb ITPAKTUYECKUX 1 JIABOPATOPHBIX PABOT

BUJ ‘ HanmeHnoBanue paszienoB v 3aHATUN

Tema 1.4. Bonga. PacTBopbl. DyieKTpoIMTUYECKAsT JTUCCOLMAIINS

131 ‘ IIpuroroBiieHHe pacTBOpa 3aJlaHHOW KOHIEHTPALlUH

Tema 1.7. MeTajuisl 1 HEMETAJLIBI

I3 2 3aBUCUMOCTb CKOPOCTH B3aMMO/ICHCTBHSI COJISTHOM KUCIIOTHI C METAJNIAMH OT MX
MPUPO/IBI.
I3 3 Ilomyuyenue, cobupanue u

paciio3HaBaHHEC I'a30B.

113 4 Penrenue OKCIICPUMCHTAJIBHBIX 3a1a4.

Tewma 2.3 Kucnopojiconepkalme OpraHu4ecKue COeIUHECHUS

13 5 PactBopuMOCTB paznuyHBIX KapOOHOBBIX KUCIIOT B BOJie. B3anmonelictBue
YKCYCHOM KHMCJIOTBI C METaJUIAMH.
13 6 Pemienue skcniepruMeHTaIBHBIX 3271249 Ha UACHTU(UKAITHIO

OpPraHUYEeCKUX COCJIMHEHHUU.

JIP 1 PacniosHaBaHue 1jracTMacce ¥ BOJIOKOH.
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5. IPUMEPHBIE TEMbI PEGEPATOB (JJOKJIAJIOB)
N MHAWBUAY AJIbHBIX ITPOEKTOB

. buorexnosorus u reHHas uHxeHepusi — texHosoruu XXI| Beka.

. HanoTtexHnoJyiorust Kak NpUOPUTETHOE HAIIPABJIICHUE PA3BUTHSI HAyKU U
npousBojacTBa B Poccuiickon ®enepanuu.

. CoBpeMeHHBIE METOAbI 00e33apaKUBaHUsT BOJBI.

. AJJIOTPONUSI METAJIJIOB.

. JKusnb u aessteabHocTsh 1. 1. Meneneena.

. «ITepnonmueckoMy 3aKoHy OyJayIiee HE TPO3UT Pa3pyLICHUEM. . >

. Cunare3 114-ro snmeMmeHTa — TpUYM(P POCCUHCKNX (PU3BHUKOB-SJICPITAKOB.
. N3o0Tonel Bogopoaa.

. Hcnonbp30BaHuEe paJOaKTHBHBIX U30TOMNOB B TEXHUYECKHUX LEJIAX.

. PenTtrenoBckoe u3iiydeHHE U €rO MCHOJIb30BaHUE B TEXHUKE U MEIUIIUHE.
. Ilnazma — yeTBepTOE COCTOSIHUE BEIIECTBA.

. AMopdHbIe BellecTBa B MIPUPOJE, TEXHUKE, OBITY.

. OxpaHa OKpy>Karoliei cpeapl OT XUMHUYECKOI O 3arpsi3HEHUS.
KonuuecTBeHHbIE XapaKTEpPUCTUKU 3arpsi3HEHUS] OKPY>KaloIIell Cpeibl.

. ITpumenenue TBEpAOro U razoodpasHoro okcuaa yriepoaa (1V).

. 3amnTa 030HOBOIO AKpaHa OT XMMHMUYECKOTO 3arpsi3HEHUSI.

. I'pyOonucnepcHbie cCUCTEMBI, UX KilacCU(pUKAIUS U HCIOJIb30BaHUE B
npodeccuoHaJIbHON JESITEJIbHOCTH.

. Kocmernueckne renu.

. IIpnMmeHeHue cycreH3uii 1 SYMYJIbCUIl B CTPOUTEIILCTBE.

. MuHnepanbl U TOpHBIE HOPOAbI KaK OCHOBA JIUTOCKEPHI.

. PacTBOpsI BOKpyr Hac. Tunbel pacTBOpoOB.

. Bona xak peareHT U cpena JUIsl XMMHUYECKOTO IIpoIllecca.

. Kuzub u pesrenpbHocTh C. AppeHuyca.

. Bxkiag oTre4ecTBEHHBIX YUEHBIX B Pa3BUTHE TCOPHUH DIICKTPOIIUTHUCCKOMN
JTACCOLIAALIAHN.

. YcTpaHeHHe )KECTKOCTH BOJbI Ha IMPOMBIIUICHHBIX NIPEAIPUATHSIX.

. CepHast KMCJIOTa — «XJIEO XUMHYECKOW MPOMBIIUIEHHOCTH.

. Hcnionp3oBaHne MUHEPAJIBHBIX KUCJIOT HAa NPEANIPUATUAX PA3ZIIUNIHOT O
npoduis.

. OKcHUObl U CONMM KaK CTPOUTEIBbHBIE MaTECpHUAJIbI.

. Hctopwus rurca.

. IloBapeHHast COJIb KAK XUMHUYECKOE ChIPhE.

. MHoronukuii kapOboHaT KajabLMsA. B IPUPOJE, B MPOMBILUIEHHOCTH, B OBITY.
. Peakiiuu ropeHusi Ha IPOU3BOJICTBE U B OBITY.

. BupryansHoe MmoaennpoBaHUEe XMMHYECKHUX ITPOLIECCOB.

. DJIEKTPOJIM3 PACTBOPOB DJIEKTPOJIMTOB.

. DJIEKTPOJIM3 PaACILUIABOB BJIEKTPOJIATOB.

. IIpakTHyeckoe NpuMEeHEHUE PIEKTPOoJIN3a: papUHUPOBAHHUE,

rajbBaHOIIJIIACTHUKA, Ir'aJIbBAHOCTCI'UsA.

. HcTopust noydyeHus U IpoOU3BOJICTBA AJITFOMUHUSL.

. DNEeKTPOJIMTUYECKOE MOJIydeHUe U paUHUPOBAHUE MEJIH.

. Kusnub u gesrenbHOCTD 1. J[9BH.

. Ponp MeTa/yioB B HCTOPUU 4YEIOBEUECKOM HUBUIM3aLUU. McTopus
OTE€YECTBEHHOU yepHOIl MeTanyprui. COBpeMEHHOE METAJLIIypPrUuecKoe
POU3BOJICTBO.

. Hcropust oredyecTBEHHOM IBETHOW METAJUIypruu. POk MEeTa/uIOB U CIJIaBOB B
HAy4YHO- TEXHUYECKOM IIpOrpecce.

. Koppo3us metasioB U cnocoObl 3alllUThl OT KOPPO3HH.

. WNuepTHbIe UiIn OGJIaropoaHbIe Tras3bl.

. Posxnaroniue coam — rajorecHsbl.

. Hcropus mBeICKOU CIUYKH.

. HcTopust BOSBHUKHOBEHUS U Pa3BUTHUSI OPraHUYECKOM XUMUH.

. Kusznb u nesreabHOCTh A. M. ByTinepoBa.

. Buranusm u ero kpax.
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PoJib OTEYECTBEHHBIX YYCHBIX B CTAHOBJICHUH W PAa3BUTHU MHPOBOM
OpPraHUYECKON XUMUH.

CoBpeMeHHBIC MPEACTABICHUS O TCOPUU XUMHUYECKOTO CTPOCHUS.

DKOJOTHYECKHUE aCIEKThI UCIOJIL30BaHUS YIJICBOIOPOJHOTO ChIPHSI.

DKOHOMHUYECKHE aCIEKThl MEXAYHapOJHOTO COTPYAHUYECTBA 110
HCITOJIb30BaHUIO YTJICBOJIOPOIHOTO ChIPbSI.

HcTopust OTKPBITHS U pa3pabOTKH ra30BbIX U HEPTSIHBIX MECTOPOKIACHHUI B
Poccwuiickoiit @enepanunu.

XHUMHSI YTIEBOJIOPOIHOTO ChIPhs U MOsI Oyaymiast mpodeccusi.

VTri1eBoJ0OpOHOE TOIUIMBO, €r0 BUJIbI U Ha3HAYCHUE.

CHUHTETUYECKHE KayYyKHU: UCTOPHUS, MHOTOOOpa3re U MEPCIICKTUBAI.

Pe3nHOTEXHHUYECKOE TPOM3BOJICTBO M €0 POJIb B HAYYHO-TCXHUYCCKOM
porpecce.

CBapo4YHOE MTPOU3BOJICTBO U POJIb XUMHUHU YIIJICBOIOPOJIOB B HEM.

HedTh 1 ee TpaHCITOPpTUPOBKA KaK OCHOBA B3aWMMOBBITOTHOTO
MEKIyHapOIHOTO COTPYHUYCSCTBA.
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6 XAPAKTEPICTUKA OCHOBHBIX BUJIOB YYEBHOI IESTEJILHOCTH
CTYJIEHTOB

XapakTepuCcTHKA OCHOBHBIX BU/I0B
JIeAITeJIbHOCTU CTYA€HTOB (Ha
YPOBHE y4eOHBIX /IeliCTBHI)

Copepixxkanue
o0yueHus

Baskueiimuue YMeHue J1aBaTh ONPEICIIEHUE U ONEPUPOBATH
XMMHUYeCKHe CIEIYIOIIUMU XUMHUYECKUMHU TTIOHSITUSIMHU: BEIIIECTBO,
NOHATHUSA XUMHYECKUN PJIEMEHT, aTOM, MOJIEKYJIA,
OTHOCHUTEJIbHBIE aTOMHAsI U MOJIEKYJISIpHAsi MAcChlI,
WOH, AJUIOTPONHUSI, U30TOMNbI, XUMHUYECKasI CBS3b,
AJIEKTPOOTPHUIIATEIBHOCTh, BaJICHTHOCTbH, CTETIEHb
OKHUCJIEHUSI, MOJIb, MOJISIpHAsI Macca, MOJISIPHBIHN
00beM ra3000pa3HbBIX BEIIECTB, BEIIECTBA
MOJIEKYJISIPHOTO Y HEMOJIEKYJISIPHOTO CTPOCHUSI,
PacTBOPBHI, PJIIEKTPOJIUT U HEIJIEK-

TPOJINT, IJICKTPOJIUTHUECKAst AUCCOLUALINS,
OKHCJINTECJIb U BOCCTAHOBUTCIIb, OKHCIICHHUC 11
BOCCTaHOBJIEHHE, TETIOBON 3P (PEeKT peaKimni,
CKOPOCTb XUMHUYECKOU pEeaKIIN, KaTaJIn3,
XHUMHUYECKOE PABHOBECHE, YIIIE€POIHBIN CKEJIET,
(pyHKIIMOHaANBHAsA rpyIIIa, U30MEPUsl, TOMOJIOT U

OCHOBHBIE 32KOHBI DOpMyYITUPOBAHUE 3aKOHOB COXPAHEHUST MaCChI

XHUMHH BEIIECTB U MMOCTOSIHCTBA COCTABA BEIIECTB.

VYcTaHoBKa NPUYUHHO-CJIEJICTBEHHOU CBSI3U MEXKIY
COJZIep>KaHHEM ITHX 3aKOHOB U HAIIMCAHUEM
XUMHU4YecKUX (GopMysI U ypaBHEHUH. Y CTaHOBKaA
SBOJIIOIIMOHHOM CYIIIHOCTU MEH/ICJICEBCKOU U
COBpPEMEHHON (hOPMYITUPOBOK IIEPHUOJIUUYECKOTO 3aKOHA
J1. 1. MenneneeBa. O0bsicHeHUE (PU3HUIECKOTO CMBICIIA
CHUMBOJIMKH MEPUOIUYECKON TaOIUIbI XUMHYECKUX
aiemeHTOB J[. 1. MenaeneeBa (HOMEpOB DJIEMEHTA,
epuoJia, TPyIIibl) U YCTaHOBKA NIPUYHUHHO-
CIIEACTBEHHOMU CBS3M MEXAY CTPOCHHEM aroMa U
3aKOHOMEPHOCTSIMU U3MEHEHHSI CBONCTB 2JIEMEHTOB U
00pa3oBaHHBIX UMH BEIIECTB B IIEPHOIaX

U TpyIIax.

XapakTepucTUKa dJIIEMEHTOB MaJIbIX U OOJIBIIINX
EPHUOAO0B I10 UX MOJIOKEHUIO B [lepuoanueckoi
cucreme JI. 1. Menneneera
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OcHOBHBIE TEOPUH YcraHOBKa 3aBUCHUMOCTH CBOMCTB XMMHUUYECKHUX
XUMUH BEIIECTB OT CTPOCHHUSI aTOMOB OOPa3yIOIIHUX UX
XUMHYECKUX JIEMEHTOB. XapaKTCPUCTHUKA
BAKHEUIINX TUITIOB XUMHUYECKHX CBA3EU U
OTHOCHUTEIBHOCTH 3TOU THUIIOJIOTHH.

OOBsiCHEeHHUE 3aBUCHMOCTH CBOWCTB BEIISCTB OT UX
COCTaBa U CTPOCHUSI KPUCTAIUIMYECKHUX PEUIECTOK.
DopMyIUPOBKA OCHOBHBIX MNOJIOKEHUIN TEOPUU
AJIEKTPOJIMTUYECKON NUCCOLMAIIMN U XapaKTEPUCTUKA
B CBETE 3TOM TEOPUU CBOMCTB OCHOBHBIX KJIACCOB
HEOPraHUYECKHUX COCIUHEHUIA.

dopMyaIUpOBKa OCHOBHBIX MOJIO)KEHUW TEOPHUHU
XUMHYECKOTO CTPOEHUSI OPTraHUYECKHUX
COEIMHEHUM U XapaKTEPUCTHUKA B CBETE DTOU
TEOPUU CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX

COEIUHEHUN
Baxueiimue XapakTepHUCTHUKa COCTaBa, CTPOEHHUsI, CBOMCTB,
BelecTsa u MOJIy4YeHUs U MPUMEHEHUs BaXKHeHmunx metauioB (1A
MaTepHaJbl u |l A rpynmn, aJtoMUHUs, Kejle- 3a, a B €CTECTBEHHO-

Hay4IHOM ITpoduIe U HEKOTOPHIX d-371eMEeHTOB)

" UX COCTMHEHU.

XapakTepuUCTHKA COCTaBa, CTPOEHMs, CBOWCTB,
HOJTYYE€HHUSI U TPUMEHEHHUS BaXXKHEHUIIINX HEMETAJJIOB
(VI A, VIIA, VIA rpymm, a Takyke azora u pocdopa,
yriepojia U KpEMHUSI, BOJOPO/Ia) U UX COSTUHCHUIA.
XapakTepucTUKa cocTaBa, CTPOE€HHS, CBOMCTB,
NOJIy4YE€HUSI U IPUMEHEHHS Ba)KHEHIINX KJIaCCOB
YTJI€BOJIOPOJI0B (aJIKaHOB, IUKJIOAJIKAHOB, aJIKEHOB,
aJIKUHOB, apEHOB) U UX HanuboJIee 3HAYUMBIX

B HAapOJHOXO35IICTBEHHOM ILJIaHE MPEACTaBUTEIICH.
AHanoruyHasi XapakTepUCTHUKa BaKHEHUIINX
peJcCTaBUTEIICH APYTUX KIIACCOB OPraHUYECKUX
COCOUHEHUN: METaHOJIa U TaHOJIa, CIOXKHBIX 2(HUPOB,
SKUPOB, MBI, ajlpAerugoB (hopMaabaerugoB U
areTainbAern1a), KETOHOB (aleToHa), KapOOHOBBIX
KHUCHOT (YKCYCHOM KHCJIOTBI, AJIsI €CTECTBEHHO-
Hay4YHOTO PO MpeJICTaBUTEIIEH APYTUX KIIaCCOB
KHUCJIOT), MOHOCaxapHuJa0B (TIIIOKO3bI), TUCaAXapHUIOB
(caxapo3sbl), moaucaxapuaoB (Kpaxmalia u
LEJUTI0JI03b] ), aHUJIMHA, aMUHOKHUCIIOT, OEITKOB,
WCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH, Kay4yKOB,
rjacTMacc
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XuMHYeCKHU
A3BIK U
CHMBOJINKA

Hcnionp3oBanue B yueOHOM U nTpodeccnoHanbHON
JESITEJIBHOCTU XUMHUYECKUX TEPMHUHOB U CUMBOJIMKHU.
Ha3Banune u3y4deHHBIX BELIECTB 110 TPUBUAJIBHOWU WJIHA
MEXIAYHApOJHOW  HOMEHKJIAType U  OTPaKECHHUE
cocTaBa 3THUX COCAUHEHHUH C IIOMOIIBIO XUMHYECKUX
bopmy.

OTpaxxeHne XUMHYECKHUX NPOLIECCOB C IIOMOIIBIO
YPaBHEHHUU XUMHYECKUX PEAKIIUN

Copeprxkanue
o0yueHus

XapakTepuCcTHKA OCHOBHBIX BU/I0B
JIeAITeJIbHOCTU CTYA€HTOB (Ha
YPOBHE y4eOHBIX /IeficTBHI)

XuMuuyecKue
peakuuu

OOBsICHEHUE CYITHOCTU XUMHUYECKHUX MPOIIECCOB.
Krnaccudukanmss XUMHUYECKUX peaKITUi IO
Pa3IUYIHBIM IPU3HAKAM: YUCITY U COCTaBY NPOJTYKTOB
W pEareHTOB, TeII0OBOMY 3P EKTY, HAITPABJICHUIO,
¢aze, HaMUYHUIO KaTaJIu3aTopa, U3MEHEHUIO CTETICHEH
OKHCJICHUSI DJIEMEHTOB, 00pa3yoIINX BEISCTRA.
YcraHoBKa MMPU3HAKOB OOIIETO U PAa3JIUYHOTO B
THUIIOJIOTUN pEaKIUi JJIsI HEOPTaHUYECKOU U
OPraHUYECKON XUMHUU.

Knaccudukanus BemecTB U NpoLECcCOB C TOUKHU
3pEHUST OKHCIICHUSI-BOCCTaHOBJIEHUsI. COoCTaBI€HHE
YPaBHEHUU pEaKIMii C MOMOIIbIO METOAa
3JIEKTPOHHOTO OajtaHca.

OOBsICHEHUE 3aBUCUMOCTH CKOPOCTH XUMHYECCKOMN
P€aKy U NOJOKEHUSI XUMHUYECKOIO PABHOBECHSI OT
pa3nuyHbIX (PaKTOPOB

XuMH4YeCcKHum
IKCIIEPUMEHT

BrinosiHeHUEe XUMHUYECKOTI O SKCIIEPUMEHTA B ITOJIHOM
COOTBETCTBHUHU C NpaBUIaMU 0€30MaCHOCTH.
Hab6mronenue, ¢pukcays 1 onucaHue pe3yibTaToB
MIPOBEICHHOTO YKCIIEPUMEHTA

XumMuieckas
uHopMaus

ITpoBeaeHnEe CaMOCTOSITSIIBHOTO MOMCKA XUMHYCCKOMN
nHpoOpMaIMK  C  HMCIOJIb30BAHHUEM  Pa3IHYHbIX
UCTOYHHUKOB (HAy4YHO-TIOITY JISIPHBIX HU3IaHUI,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa).
Hcnonp3o0BaHUEe KOMMOBIOTEPHBIX TEXHOJOTHM
st 00paboTKU

U Tepelayd XUMH4YeCKOoW wuHdopmanum ©u ee
MpeJICTaBJICHUS B pa3IUYHBIX (popmMax

Pacuersl o
XHMHYECKHUM

dopmyram

Y craHoBKa 3aBUCUMOCTH MCKAY KaueCTBEHHOU U
KOJUYECTBCHHOM CTOPpOHaAMHU XUMHNYCCKUX OOBEKTOB U
IIPpOLCCCOB.

23




IIpodpunsHoe u
npo@peccHoHAILHO
3HAYMMOe
coaepIkaHue

OOBsiCHEHHE XUMHUYECKUX SIBIICHUH,
MIPOUCXOJISIIIUX B MPUPOJIC, OBITY U Ha
MPOU3BOJICTBE.

OnpeneneHre BO3MOXKHOCTEN MPOTEKAHUS
XUMHYSCKHUX MPEBPAIICHUN B PA3JIUYHBIX YCIIOBHSIX.
CoOImroieHHuE TIPAaBUIT IKOJIOTHYECKH TPAMOTHOTO
MOBEJICHUS B OKPY>KaroIIEen cpele.

O1reHKa BIUSIHUSI XUMHUYCSCKOTO 3arpsi3HCHUS
OKpY>Karolleu cpeabl Ha OpraHu3M YE€JIOBEKa U
ApYyTHUE )KUBBIC OPTraHU3MBI.

CooOmmonenue npaBuil 0€3011acHOro oOpanieHus ¢
TOPIOYUMH U TOKCUIHBIMHU BEIIECTBAMHU,
nmaboparopHbsiM obopynoBanuem. [loaroroska
pacTBOpPOB 3a/laHHON KOHIICHTPAIIUU B OBITY U Ha
MIPOU3BOJICTBE.

Kpurnueckast onieHka JOCTOBEPHOCTH XUMHYECKOU
nHGOpPMaITHUH, TTIOCTYNAIOIIEH U3 Pa3HbBIX
WCTOYHUKOB
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7. YHEBHO-METOJNYECKOE
1 MATEPUAJIBHO-TEXHUYECKOE OBECITEHEHUE ITPOI'PAMMBI
YUEBHOM JUCLIUTLIUHBI
«XHUMMU S

B TI'BIIOY «BernyXckuil  JIecOarpoT€XHHUUYECKHUH  TEXHUKYM»
peanu3yromieM o0pa3oBaTeNbHYIO IPOTPaAaMMy CPEJIHEro oO0Imiero oopa3oBaHUs B
npenenax ocBoenust OITOII CIIO na 06a3e OCHOBHOTrO OOImIETO OOpa3oBaHUs,
nMeeTcsi y4deOHbIii KaOMHET, B KOTOPOM HMMEETCS BO3MOKXHOCTH OOECIeYUTh
cBOOOHBINM JgocTtynn B HMHTepHEeT BO BpeMsi y4eOHOTO 3aHATUS H TEPUO
BHEYUYEOHOHN NEeATEJIbHOCTH O0yYaroIInXcsl.

Ilomemenne KaOuHeTa YIOBJIETBOPSET TpeOOBaHUSSIM CanuTapHO-
SMUASMHUOJIOTHYECKUX TipaBmi U HopMmatuBoB (CaulluH 2.4.2 Ne 178-02) u
OCHAIIIEHO THUIIOBBIM OOOpyZIOBaHWE, B TOM YHCIE CIEHHATU3UPOBAHHON
y4eOHOM MeOesIbI0 U CpeAcTBaMHu OOydeHUs,

JIOCTAaTOYHBIMH  JIJIsl BBINOJHEHUsI TpeOOBaHUNW K YPOBHIO IIOJATOTOBKH
oOyyarommxcs.

B kxabuHeTe mMeeTcss MyJIbTUMEIUNHOE 000pyI0BaHNE, TTIOCPEJICTBOM

KOTOPOTO
YYaCTHUKHU 00pa30BaTeIbHOTO Ipoliecca MOTYT MPOCMaTPUBATh BU3YAIIbHYIO
uH@opMalo no OHOJIOTUH, CO3JaBaTh IPE3eHTAllUH, BUJAeoMaTepralibl, UHbIC
JIOKYMEHTHBI.

B cocraB yueOHO-METOAMYECKOTO U MaTepUATTbHO-TEXHUYECKOro OOecIieueHusI
IporpaMMbl y4eOHOM NUCHUIIIMHBI « XHMUs» BXOJSAT:

MHOTO(MYHKIIHOHAIIBHBIN KOMIUICKC ITpEIojiaBaTelis,

HaTypaJibHbIe OOBEKTHI, MOJICITH, IPUOOPHI U HAOOPHI JJIsT TTIOCTAHOBKH
JIEMOHCTPAITMOHHOTO U YYECHHUYECKOTO DKCIIEPUMCHTA;

IeYaTHbIC M DYKPAaHHO-3BYKOBBIC CpEICTBa OOyYCHHUS;

cpelicTBa HOBBIX MH(OPMAITMOHHBIX TEXHOJIOTHI;

PSaKTHUBBHI;

IIEpEYHU OCHOBHOW M JIOTIOJITHUTEIILHOW yUYeOHOU JIMTEpaTypHhl;

BCIIOMOTaTEJIbHOE 00OPYJIOBAaHUE U HHCTPYKIIUU;

OubGIMoTeYHBIN (POHT.

B O0ubnuoreunsiii GoH BXOAIT YUYSOHHUKH U yIEOHO-METOAUYECKHNE KOMILIEKTHI
(YMK), pekoMeHIOBaHHBbIE WM AOIMYIICHHBIE [UJIsI HCOOJB30BaHUSA B
npodeccunoHalIbHBIX 00pazoBaTEIbHBIX OpraHu3alusX, pearn3yronmx
o0pa3oBaTenbHYI0 OpOrpaMMy CpeaHero ooiiero oOpa3oBaHUsS B MpeJesiax
ocBoeHust OITOIT CITO na 6a3ze 0OCHOBHOTO 00IIIero oOpa3oBaHUs.

BubmmnoreunsIii donn JOIIOJIHEH XUMHUYESCKOMN SHIHMKIIOIIC AUCH,
COpaBOYHHUKAMM, KHUTAMH JJISI YTE€HUSI IO XUMHUU.

B mporiecce ocBoeHUsT TIporpaMMbl yUe€OHOW AUCHHUIUIIUHBI « XUMHUS» CTYJICHTHI
WUMEIOT BO3MOXHOCTb JOCTyHa K OJIJIEKTPOHHBIM YYE€OHBIM MarepuaiaM IIo
XUMHH, UMEIOIIUMCS B CBOOOJHOM JocCTyIlie B ceTu MHTepHeT (IJIEKTPOHHBIM
KHUTaM, MIpakTUKyMaM, TectaM, matepuaiam EI'D u np.).
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[IEPEYEHb PEKOMEH/IYEMbIX YUYEBHbBIX U3JIAHUI, THTEPHET-PECYPCOB

s ctyneHToB

lTabpuenan O. C., Ocmpoymos H. . Xumusi jgns tnpodeccuii wu
CIIEIMUAITBHOCTEH TEXHHUYECKOTro mnpoduisi: y4eOHUK ISl CTyJ. YYPEKICHUH
cpen. nmpod. obpazosanusi. — M., 2014.

Labpuensn O. C., Ocmpoymos H. I'., Cnaokos C. A., [Hopogeesa H. M.
HpﬁTHZK jl_\gr y4e6. mocodue sl CTyd. YUYPEKIASCHUU cpen. mpod. oOpa3zoBaHUsI.

AnAnpenopaBaTensa

denepanpubril 3akoH OT 29.11.2012 No 273-03 «O06 oOpa3zoBaHuU B
Poccuiickoii denepanumn». Ilpukaz MunucrepcrBa oopazoBanusi U Hayku PO
ot 17.05.2012 Ne 413 «O6 yTtBepkacHUH (peaeparTbHOTO rocy1apCTBECHHOTO
00pa30BaTEeNBHOrO CTaHIapTa CpeaHero (MOJHOIro) OOIero 0opa3oBaHUs.
ITpukaz MuHucTepcTBa oOpazoBanus U Hayku PD ot 29.12.2014 Ne 1645 «O
BHeceHUM u3MeHeHHUil B Ilpuka3z MunucrepcrtBa oOpa3zoBaHusi U Hayku PD ot
17.05.2012 Ne 413 * 6p YTBEPXKJICHUHU (eIepaIbHOTO TOCYdapCTBEHHOTO
0o0pa3oBaTeIbHOTO CTaHIapTa cpeaHero (MMOJHOro) ooIero oopa3soBaHus’ .
nucemMo JlemapramMeHTa TOCYHapCTBEHHOW IIOJUTHKH B cdepe TOATrOTOBKHU
padounx xkanpoB u JAIIO MwunoopHayku Poccumm ot 17.03.2015 Ne 06-259
«Pexomenmamu 110 ograanaunn MMOJTYYSHUST CpEeaHEero oOIIero oOpa3oBaHHs B
npeaeiiax OCBOSHHUsI 00pa30BaTEIbHBIX MPOTrPaMM CPEIHETO MPO(PEeCCHOHATBHOTO
oOpa3zoBaHusl Ha 0a3e OCHOBHOI'O OOIIEro OOpa3oBaHHUsI C YUYETOM TpeOOBaHUN
benepanbHBIX TOCYIapCTBEHHBIX O00pa30BaTEIbHBIX CTAaHAAPTOB M MOJydaeMOM
npodeccruu WiIn CIEHaTbHOCTH CPETHEro MPO(PeCCHOHATBPHOTO 00pa30BaHUS).
labpuenan O. C., Jlvicosa [I'. I Xumusa: KHUTA sl npenogasarelis: y4deO.-
MeTon. mocobme. — M., 2012,
labpuenan O. C. u oOp. Xumusa s npodeccuit W CHeHuaIbHOCTEH
TEXHUYECKOTo TIpoduiIst (RJICKTPOHHOE TIPUIIOKEHUE).

WHTEepPHeT-pecypchbl

WWW. ﬁvg._mk. ru (onumnuana «ITokopu BopoObEeBBI TOPHI»).
www. hemi. wallst. ru (O0OpazoBaTesibHBIN calT IS
HIKOJILHUKOB «Xumusp»). Www. alhimikov. net
(O6pazoBaTeIbHBIN CalT AJISI NIKOJbHUKOB).

www. chem. msu. su (DaekTpoHHass OMOJIHOTEKA O XUMHH).

Www. enauki. ru (uaTepHeT-u3aanue Uit yaurened «EcTecTBeHHBIS

HayKH»). WWW. 1september. ru (metonuueckas rasera «Ilepsoe

CEHTSIOps»). www. hvsh. ru (kypHan «XHMUS B IIKOJIE).

www. hij. ru (kypHan «XuMUsT U )KU3HB»).

www. chemistry-chemists. com (21eKTpOHHBIH KypHAT « XUMHUKH U XUMHSI)
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