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obpaafg”a»; yraepKaeHHOro npukatom MWHUCTEPCTBOM 0bpatoBaHMst U Hamcu Poccum ot 17
Masi 2012 r. Ne413; .

- @epepanbHbIX rocyJapCTBeHHbIX ~ 00pa3oBaTefibHbIX  CTaH4ApTOB  CPefHero
npogeccroHaibHOro 06paroBaHus: .
A - TlpumepHOM nporpaMmbl 06LLe06pa3oBaTelbHON YUYeOHOM AMCUUNINMHBI «XUMUSL» ANs
npogicccnoHa. lbHbIX  06pa3oBaTe.ThHbIX — OpraHM3auuii,  pekoMeHgoBaHHOW — PefepasbHbIM
>SupexgeHeM «®efepasibHblii UHCTUTYN PasBUTUS 06pa3oBaHWA
(P1 -®NPO») B KayeCTBO MNPUMEPHOW MporpamMmbl AN peann3auuyM  OCHOBHOM
npoMeccroHanbHOM 06pasoBaTenbHOM nporm>a.Mvbl CINO Ha 6a3e 0CHOBHOMO 06LLIEro 06pasc>BaHA
C nMony'dyeHeM cpefHero ob6buwero o6pasosaHud. [lpotokon Ne 3 ot 21 wota 20151
PernctpauuoHHbIii Homep peueH3umn 378 ot 23 uons 2015r. PrAY «dUHO».
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1 HIOACHUTEJIBbHASA 3AITMCKA

Pabouas nporpamma obiieobpa3zoBarebHON Y4eOHONW AUCIUTUIMHBI « XUMUSD TIpeIHa3HauYeHa
g msydeHus xumud B ®IBOY BO «MarHutoropckuii rocyJapCTBEHHBIH TEXHHYECKHUM
yauBepcurer uM. I 11. HocoBa» MHOrompouIbHBIN KOJUIEIK, PeaTU3yroIeM 00pa3oBaTeNbHYIO
nporpamMmy cpenHero obmero o0pa3oBaHMsS B MpeAesiax OCBOCHHUS MPOrPAMMBI ITOATOTOBKU
CHELUAMCTOB CPEHEro 3BeHa Ha 0a3e OCHOBHOTO 001ero oOpa3oBaHusl.

IIporpamma paspaborana:

- Ha ocHoBe TpeboBanuii PI'OC cpexnHero obmero oOpa3oBaHMSA, MPEOBIBIAEMBIX K
CTPYKTYp€, COEPIKaHUIO M PE3YJIbTaTaM OCBOCHHMS Y4eOHOMH MTUCUUILTHHBI « X MU,

— B COOTBETCTBMHM C PeKOMEHAauusMH MO OpraHU3aLH TOJYYEHHUS CpegHero oOIiero
oOpa3oBaHusi B  Ipeneigax  OCBOEHUs  00pa3OBaTENbHBIX  MPOrpaMM  CPEAHEro
npodecCHOHATLHOTO O0pa3oBaHMsi Ha 0a3e OCHOBHOrO oOIIero oOpa3oBaHHS C Y4ETOM
TpeOoBaHUl (hemepanbHBIX TOCYOAPCTBEHHBIX CTAaHIAPTOB U IMOJNydaeMOH Mpodeccuu WiH
CHEeLHATBHOCTH cpenHero mnpodeccruoHanpHoro obpasoanust (IIucemo Jlemapramenra
rOCYAapCTBEHHON MOJUTHKH B cpepe moarotoBku pabounx kaapos u IO MunoOpHayku
Poccuu ot 17.03.2015 Ne 06-259);,

- Ha OCHOBE MPUMEPHOU MporpaMMbl 00meo0pa3oBaTeIbHON yUeOHOM AUCHUTITHHBI « XUMHUSD
1 podeccoHaNbHBIX 00pa30BaTeNIbHBIX OpPraHHM3AINi, PEKOMEHIOBaHHONH DenepanibHbIM
rOCyJapCTBEHHBIM aBTOHOMHBIM yupekaeHuem «dDenepanbHblii HHCTUTYT Pa3BUTHS
obpazoBanusi (PI'AY «®HPO») B KauecTBe NPUMEPHON MPOrpamMMbl ISl PeaTH3alHuU
OCHOBHOH mpodeccuoHanbHOll oOpasoBarenbHOl nporpammel CIIO Ha 06ase OCHOBHOTO
obmero o0pa3oBaHust ¢ TOJNyuYeHUEM cpeaHero obinero obpaszosanus. [IpoTokon Ne 3 ot 21
utons 2015r. Perucrpanuonssiii Homep penensuu 385 ot 23 urons 20151, ®I'AY «PUPO»;

- ¢ yueroMm IlpumepHOWl OCHOBHOH OOpa3oOBAaTENBLHOW MPOrpaMMBbI  CpPeaHEro oOIero
oOpa3oBaHusi, OHOOPEHHOH pemeHneM (penepantbHOro yueOHO-MEeTONUIECKOTO O0beTINHEHUS
no obmmemMy obpazoBanuto (poTokos ot 28 uroHs 2016 r. Ne 2/16-3);

- ¢ yuderom TpeboBanuit ®I'OC cpennero mnpodeccHOHATBPHOrO O0pa3oBaHus U TPOGUIIS
npo¢heCCHOHATLHOTO 00pa3OBaHUSI.

Copepxanne mnporpaMmbl «XHUMHs» HAIPABJIEHO HAa JOCTH)KEHHE CICAYIOLINX IeJIeH:
(dopmupoBanue y 0Oy4arOLIUXCsl YMEHHS OLEHHBATh 3HAYMMOCTb XMMHUYECKOrO 3HAHUS MAJIS
KaXKJIOTO YeJIOBEKa;

—  ¢opmupoBaHHe y OOYYArOIIMXCSl LEJIOCTHOTO MPEACTABICHHS O MHUPE M POJU XHMUHU B
CO3JJAaHUU COBPEMEHHO! e€CTeCTBEHHO-HAyUHOW KAPTUHBI MHUPA; YMEHHsI OOBSACHITH OOBEKThI
U TpPOLECChl OKPYXKAOUIEH OEHCTBUTEIBPHOCTH. IPUPOAHON, COLMAIBHOH, KYyJBTYPHOMH,
TEXHHUYECKOH CPeJIbl, — UCIOJb3YSl Il 3TOr0 XUMHUYECKHE 3HAHUS,

—  pa3BuTHe y OOy4aroIIMXCsl YMEHUH pas3anyartb (akThl U OLIEHKH, CPaBHUBATH OLIEHOYHBIE
BBIBOJIbI, BHIETb UX CBS3b C KPUTEPUSIMH OLIEHOK U CBS3b KPUTEPHEB C OMNpeneeHHOH
CUCTeMOH 1leHHOCTeH, popMyrpoBaTh 1 0OOCHOBBIBATH COOCTBEHHYIO TIO3UIIHIO;

—  npuobpereHne OOyHAIOUIMMHCSA ONbITA Pa3HOOOPA3HOH MAEATENbHOCTH, TO3HAHHUS U
CaMOIO3HAHUS, KJIFOYEBbIX HABBIKOB, MMEIOLIMX YHHBEPCAJIbHOE 3HAYCHUE I Pa3IMYHBIX
BUJIOB JIEATENIbHOCTH (HABBIKOB pelleHHsl MpoOsieM, NPUHSITUS PelleHHH, MOUCKa, aHAIH3a U
oOpaboTku  MH(GOPMALMHK, KOMMYHHKATUBHBIX  HABBIKOB,  HABbIKOB  H3MEpPEHHI,
COTPYIHUYECTBA, 0€30MacCHOr0 OOpaIEHHs C BEIeCTBAMHU B TIOBCETHEBHOM JKU3HH).

B mporpammy BKIIFOUEHO COnEp’KaHHMe, HANpaBJIEHHOE HAa (OPMHUPOBAHHME Y OOYUAFOIIHUXCS
KOMITETEHIIMH, HEOOXOmMUMbIX Mt kadecTBeHHOro ocBoeHus IITICC3 Ha 6a3e OCHOBHOrO 0O0IIEro
o0pa3oBaHUs ¢ MOyYeHUEM CpeaHEro o0Inero odpasoBaHusl.

B nanso#i paboueli mporpamMMe NpeACTaBICHbI: OOMIas XapaKTePUCTUKA U MECTO y4eOHOI
OMCLUIUIMHBL, Pe3yJbTaThl OOy4YeHMs, TEeMaTHYeCKMi I[UIaH U COJAEp)KaHHE C TMepedyHeM
NpPaKTHYECKHX pabOT, TEeMATUKON CaMOCTOSITEIbHON PadOoThl, aKTUBHBIE U UHTEPAKTUBHbBIE (HOPMBI
NPOBENEHUST 3aHATHH, Y4eOHO-METONMYECKOE ¢ MaTepHANbHOTEXHHYECKOoe obecredeHne
0o0pa3oBaTeNbHON NeATEIbHOCTH.



2 OBIIASI XAPAKTEPUCTUKA YYEBHOMN JUCIHUATIINHBI

XuMHSL — 3TO HayKa O BEINeCTBaX, MX COCTABE M CTPOCHUH, CBOWCTBAX U MPEBPAILCHMSX,
3HAYEHUH XHUMHYECKHX BEIIECTB, MATepPHaJOB M MPOLECCOB B MPAKTHYECKOH ESITEIbHOCTH
YeJIOBeKa.

Conepxanne oO0meoOpa3oBaTepbHON y4eOHON AUCHUILUTUHBI «XWUMUS» HANpPaBJIEHO Ha
yCBOEGHHE OOYHAIOIIMMICS OCHOBHBIX MOHSTHI, 3aKOHOB U TEOPUIl XUMHHU, OBJIAJICHUE YMEHUSIMHU
HaOJI0aTh XMMHYECKUE SIBJICHHS, IPOBOAUTh XUMHUYECKUN IKCIEPUMEHT, MPOU3BOAHUTH PaCUETh
Ha OCHOBE XUMHYECKHX (POPMYJI BEIIECTB U YPABHEHU I XMMUYECKUX PEaKLIUM.

B mpouecce usydeHus XUMUH Y OOYYAIOLIMXCsl PA3BUBAIOTCS MO3HABATEIbHbBIE HHTEPECHl U
UHTEJUIEKTYaJIbHbIE CIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSATEIBHOM NPUOOPETEHHH 3HAHHWHA TI0
XHUMHHU B COOTBETCTBHU C BO3HUKAIOIIUMH KM3HEHHBIMH MPOOIEeMaMu, BOCIIUTBHIBACTCS OeperHOe
OTHOLIEHUsI K MPUPO/E, MOHUMAHUE 30POBOro odpasa KH3HHU, HEOOXOMUMOCTH MPeayPEKICHHUS
SIBJICHHH, HAHOCSIIIUX BPeJ 3A0POBBIO U OKPY KaroIIel cpene.

OHM OCBaMBAIOT MPHEMbI IPAMOTHOI0, O€30MaCHOTO HCIOIb30BAHHS XUMHUYECKUX BELIECTB U
MaTepuaioB, IPUMEHSIEMbIX B OBITY, CEIbCKOM XO35IHCTBE M Ha MMPOM3BOICTBE.

[Ipn cTpyKTypUpOBaHHH COAepkKaHUs 0O0IeoOpa3oBaTeNbHON y4eOHONH MUCIHITIMHBI IS
npo)eCCHOHANIBHBIX  00pa30BaTeNIbHBIX  OpraHu3alui, peanusyriux  00pa3oBaTEeNbHYIO
nporpaMmy cpenHero obmero oopaszosanus B npenenax ocsoenuss OIIOIT CITO Ha 6a3ze ocHOBHOTO
obmero o0pa3oBaHUs, YYUTHIBAJIACh OOBEKTHUBHAS PEAJbHOCTh — HEOOJBbIIONW O0BEM YacoB,
OTHYIIEHHBIX HAa W3yYeHHE XUMHH M CTPEMJICHHE MaKCUMaJbHO COOTBETCTBOBATbH HJESM
pasBuBaromiero obydenus. [losTtomy Teopernyeckue BOMPOCH MAKCUMAJIbHO CMELIEHBI K Haday
U3YYeHUs] TUCLUIUIHHBI, ¢ TeM 4TOOBI MOCIeAyIOMUil (haKTHUSCKHI MaTepHras paccMaTpHUBajCs Ha
OCHOBE M3yUYEHHBIX TEOPHUI.

Peanuzanusi 1eAyKTHBHOTO TMOAXOAA K H3YYSHUIO XHUMHH CHOCOOCTBYET Pa3BUTHIO TaKUX
JIOTMUYECKUX ONepaluii MbILUICHHs, KaK aHaJlu3 M CHHTe3, O0OOIleHHe W KOHKPETHU3aLWs,
CpaBHEHHUE U aHAJIOTHS], CUCTEMATH3ALMS 1 KJIaCCUPUKALIUS | JIP.

B mpouecce u3ydeHus XMMHU TEOPETHYECKHE CBEACHHS IOMOJHSIOTCS IEMOHCTPALMAMH,
Ja0OpaTOPHBIMU  OMbITAMH M MPAKTUYECKUMH 3aHATHSIMH. 3HAUYUTEIbHOE MECTO OTBOIUTCS
XUMUYeCKOMY JKcrmepuMeHTy. OH OTKPbIBAET BO3MOXKHOCTH (HOPMHPOBATH y OOYYarOLIHXCSI
creLuagbHble TPEIMEeTHbIe YMEHUs: paboTaTh C BEIIECTBAMH, BBIMOJHSITH MPOCTbIE XUMHYECKHE
OMBITHL, y4YUTb OE€30MACHOMY U SKOJIOTHYECKH TI'PAMOTHOMY OOpAleHHI0 C BELIECTBAMH,
MaTepHajaMH U IpoueccaMu B OBITY M Ha TIPOU3BOICTBE.

JIisi opraHu3alii BHEAYAUTOPHOU CAMOCTOSITENIbHOH palOThl CTYAEHTOB, OBJIAJCBAIOIIHX
npodeccusimu CIIO u cneumanpHOocTsiMu CIIO TexHuveckoro mnpoduuis npodeccroHaIbHOrO
o0Opa3oBaHUs, MPEACTABICH NPUMEPHBIA IepeueHb pedeparoB (IOKIAAOB), WHIMBUAYAIbHBIX
MPOEKTOB.

B mpouecce u3ydeHHs XUMHH BaKHO (OPMUPOBATH MHOOPMALMOHHYIO KOMIETEHTHOCTD
oOyuarommxcs. [losromy mpu  OpraHu3alMu  CaMOCTOSTEIBHOH  paboTel  HEOOXOAMMO
aKIEHTUPOBATh BHMMAaHUE OOy4YarOIIMXCS HAa MOUCKE HH(POPMALMM B CPEACTBAX MAaccMeaua,
HurepHere, y4eOHOW ¥ CHENMATBHOW JHTEpPAType C COOTBETCTBYIOIIUM OQPOPMIICHHEM
NPEACTABICHUEM PE3YJIbTATOB.

Pabouas nporpamma yueOHOH TUCIUITIIMHBI COCTOHT U3 2 Pa3nesioB:
OO01mast 1 HeOpraHUYECKask X IMHSI
Opraandeckast XuMust
[lpu wu3y4eHWH JAUCLMIUIMHBI « XUMHS HCIONB3YIOTCS COBPEMEHHBbIE MEeIarorHuecKu
TEXHOJOTUU. YcinoBueM (HOPMUPOBAaHUS OOIMX KOMIETEHIMH M YHUBEPCAIbHBIX yUeOHBIX
NEeUCTBUH siByIsieTCs1 00yUeHHE Ha OCHOBE CHCTEMHO-AESITEIbHOCTHOTO TIOAX01a

(mpenmonaraeT akTUBHOCTb OOYHArOIUXCsA, KOTAa 3HAHWE HE TEePEeNaeTcs B TOTOBOM BHIE, a
CTPOHUTCS CaMHMH OOYyYarOIMMHUCS B TPOLIECCE WX IO3HABATENBLHOW NEATENBbHOCTH. HUIPOBas
IESATEIbHOCTD, MPOEKTHASI NeSTENIbHOCTD, NMpodieMHoe obyueHue, oOyueHHe B OHANOore;, CUCTeMa
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BONPOCOB W 3a/JaHUil, opraHuzanust pe(IeKCUBHOH NEeSTeNbHOCTH, CO3JaHUEe CHUTYaluH,
HANpaBJICHHBIX Ha WH(POPMALIMOHHBIA IMOMCK, CO3/laHHE CHTyauuu BbiOopa u T.1.). Hambonee
resniecooOpasHble BUABI 3aHATUH: KOMOMHHPOBAHHBIE YPOKH, NMPAKTUYECKHE 3aHATHS, CEMHHAPBHI,
3a4€Thl, AUCKYCCUU, KOHCYJIbTALIUH.

CamocrositenpHass padoTa BBIMOJHAETCS OOYYAOIIUMHCS BO BHEAyIUTOPHOE BpeMs IO
3aJaHUI0 W TIPU METOIUYECKOM PYKOBOACTBE NPENOJaBaTelsi, HO 0e3 ero HEemoCPeICTBEHHOTO
yuacTsi. KOHTpPOSb BBINOJHEHUST CAMOCTOSITENIbHOW pPadOThl OCYIIECTBIIACTCS B TMPUCYTCTBHU
ofydaromuxcsi (B paMKax ayIuTOPHBIX 3aHsTHI) Wik 0e3 ydactus oOydvaromerocs.. [Iporpamma
YUUTBIBAET HEOOXOOUMOCTh pa3BUTHS y OOy4YaroOIMXCsi KOMIIETEHTHOCTH B O0JacTH
UCTIONB30BAaHUST  WH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJIOTHH H  HCCIENOBATEIbCKIX
HaBBIKOB. J[JIs1 3TOr0 B KadecTBEe 3aJaHUI CaMOCTOSITENIbHONW palOoThl MPEnyCMOTPEH IMOUCK U
aHamu3 wuHpopManmu B MHTepHere, pa3padoTka WHANBUIYaJbHOrO TPOEKTa M CO3JaHHE
KOMITBIOTEPHOMN Ipe3eHTaLNH.

OneHka KadecTBa OCBOEHHs Y4eOHOW MUCIMILIMHBI OCYLIECTBIISIETCS B MPOLECCE TEKYIIEro
KOHTPOJIL U IPOMEXKYTOUYHON aTTEeCTALIUU.

Texymmii KOHTPOJb YCIIEBAEMOCTH MPOBOAUTCA B (POpME: YCTHOrO ONpoca, TECTUPOBAHMA,
KOHTPOJIbHBIX padOT, OLEHKH BBINOJHEHUS NPAKTUYECKUX padoT, 3alaHUil CaMOCTOSITEIbHON
paboThL.

ITo 3aBepmieHnH M3y4eHUs! yueOHOW MUCIUIUTUHBI «XUMUsD» OOydYaIOLIHecs CHAI0T SK3aMeH
BO 2 ceMecTpe.



3 MECTO JMCIIMIIJIMHBI B YYEBHOM IIJIAHE

VueOHasi auciuminHa «XUMHS» SIBIsieTCs y4eOHbIM MpPEAMETOM IO BbIOOpY U3
obsizarenpHOM mnpenmetrHoil oOnactu «EcrectBeHHbie Hayku»y DI'OC cpemnero obimero
obpazoBaHwsl.

[Ipu peamusaumu 0Opa3OBaTEIBHON MPOTPAMMBI CpemHEero oOmero oOpa3oBaHUS B
npenenax ocsoeHust IITICC3 Ha 6a3e ocHOBHOrO o0Iero odpa3oBaHusl yueOHasi MUCUIUTIIIMHA
«XuMusiy usydaercsi B 00meoOpa3oBaTeNIbHOM LUKJIE Y4eOHOro IUlaHAa C TOJIyYeHHEM
cpexnHero obmiero odpa3oBaHus.

IIpu ocBOEGHNH CIIEUANBHOCTEH €CTECTBEHHOHAYYHOTO npodmis yueOHas TUCIUILIIHA
«XuMus» u3ydaercst Kak npoduibHas yuebHas nucuuruinaa B ooveme 201 yaca, B TOM yucie
oOsi3aTenpbHON yueOHOH Harpy3ku — 134 uaca (101 uwac — teopermueckoro oOyueHust u 33
9aca — NPaKTUYECKOro OOyUIeHNs).

OcBoeHne HOBOTO COAEPIKAHMS OCYLIECTBISIETCS C OTMOPOI HAa MEKIIPEIMETHBIE CBSI3U C
OUCIUTUTHHAMY (PU3UKA, MATEeMAaTHKA, OUOJIOTHS, SKOJIOTHSI.

3HaHWsA, yMEHHs M HABBIKM, TIOJIyYeHHbIE CTYAEHTAMH @PH  OCBOCHUH
o0meodpa3oBaTesibHON y4ueOHON IUCHMIUIMHBI «XUMHS YTAyONSIOTCS M PACIIUpPSIIOTCS B
npoLecce U3yueHHs: Y4eOHbIX TUCLHUIUIMH MPOrpaMMbl MOATOTOBKH CIELHATHCTOB CPEIHEro
3BEHA LIHKJIa MaTepHalloBeieHHe, 0€30MaCHOCTD KU3HEAESTEIbHOCTH.



4 JHNYHOCTHBIE, METANIPEIAMETHBIE U TIPEIMETHBIE PE3YJ/JbTATDI
OCBOEHMSA YYEBHOU JTNCHUTIVINHBI

OcBoenne comep:kaHusi y4eOHON TUCHUIUTMHBI «XHUMHs» OOeCIeunBaeT IOCTHXKEHUE

CTYAEHTAMH CJIENYIOIINX Pe3yJIbTATOB:

o JIUYHOCHIHDIX:

—  YYBCTBO TOPJAOCTH W yBAXXEHHS K UCTOPUH U JMOCTIKEHUSM OTEYECTBEHHOU XHMHYECKOH
HAYKW, XUMHYECKH IPAMOTHOE MOBEeHUEe B MPO(HEeCCHOHALHOM EeATEIbHOCTH U B OBITY MPU
oOpaleHny ¢ XUMUYECKUMH BEIeCTBAMH, MaTepUaiaMy U MPOLECCAMH,

- TOTOBHOCTh K TPOAOUKEHUIO OOpa3soBaHMsI M TOBBIIICHUS KBaTU(UKAIMK B W30paHHON
npoeCCUOHANILHON ~ ESITeTbHOCTH M OOBEKTUBHOE OCO3HAHUE POJH  XUMHYECKUX
KOMITETEHIIUH B 3TOM;

—  yMEHHe WUCMOJb30BaTh JOCTHIKCHHSI COBPEMEHHOW XUMHYECKOW HAyKH W XUMHYECKHX
TEXHOJIOTUH JJI1 TIOBBIIIEHHUsS] COOCTBEHHOTO HWHTEJUIEKTYAJIbHOTO PAa3BUTHS B BbIOpaHHOMN
npoheCCUOHATTBHOM AeSITeTbHOCTH,
® MemanpeoMemmbix:

- UCTIOJIb30BAHME  PA3JIUYHBIX BUAOB  MO3HABATENILHOH  NEATENBHOCTH U OCHOBHBIX
WHTEJJICKTYaJIbHBIX Omepanuii (MOCTAaHOBKHU 3aAa4ud, (GOpPMYJIUPOBAHUS THIIOTE3, aHAN3a U
CUHTE3a, CPaBHEHUs, OOOOIIeHMs, CUCTEMATH3AIH, BBIIBJICHUS MPUYHMHHO-CJIEICTBEHHBIX
CBsI3€i, TIOMCKA aHAJIOTOB, (POPMYJTUPOBAHUS BBIBOIOB) JIJIsl PEIICHUS IOCTABJICHHON 3a/1a4H,
MPUMEHEHUE OCHOBHBIX METOIOB IMO3HaHUs (HAOJMIOIAEHUS, HAYYHOTO SKCIEPUMEHTA) IJIs
U3YYEHUST PA3JIUYHBIX CTOPOH XMMHUYECKUX OOBEKTOB U MPOIECCOB, C KOTOPHIMU BO3HHUKAET
HEOOXOUMOCTD CTANIKUBATHCS B MPOQeCcCHOHANTBHON cdepe;

- UCTIOJIb30BAHNE PA3JIMYHBIX UCTOYHHUKOB IS TIOJYYSHHS] XUMUYeCKOU HH(pOpMaIiy, yMeHue
OLICHUTh €€ JOCTOBEPHOCTD JUIsl JOCTIIKEHUS] XOPOIIHUX PE3yJIbTATOB B MpodeccroHalbHON

cepe;

® NpeOMemHBbIX:

- c(pOPMHPOBAHHOCTD MPEACTABICHUN O MECTE XUMHH B COBPEMEHHOH Hay4YHOW KapTHHE MHUDA,;
NOHMMAaHHE POJI XUMHUHU B (OPMUPOBAHUH KPYro3opa U

- (YHKIMOHATBHON TPAMOTHOCTH Y€JIOBEKA ISl PELICHUS TPAKTUUECKUX 3a/1ad,;

- BJIAZICHUE OCHOBOMOJIATAIOUIUMU XUMHYECKUMHU IOHSATUSMH, TEOPUSIMH, 3aKOHAMU H
3aKOHOMEPHOCTSIMU;, YBEPEHHOE MOJIb30BaHNE XUMHUECKON TEPMUHOJIOTUEN U CUMBOJIMKOM,

- BJIAJICHUE OCHOBHBIMH METOJAMHM HAay4HOrO TIO3HAHMS, MWCIOJAB3YEMBIMH B XHMHH:
HaOJIOIGHUEM, ONHCAaHUEM, W3MEPEHHEM, SKCIIePHUMEHTOM; yMeHHe oOpabaTbiBath,
OOBSICHATD PE3YJIBTATHI MPOBEACHHBIX OIBITOB U JI€JaTh BBIBOJBI;, TOTOBHOCTb U CITOCOOHOCTD
MIPUMEHSATH METOAbI IO3HAHUS MPU PELIEHUH PAKTUYECKUX 3a7a4,

= cpOPMHPOBAHHOCTh YMEHHsI [1aBaTh KOJIMYECTBEHHBIC OLIEHKH M MPOU3BOIUTH PACUETHI IO
XUMHYECKUM (popMysiaM B ypaBHEHHSM,

- BJIAJICHUE IPABIJIAMH TEXHHKH O€30MacCHOCTH TMpPH HCMOJB30BAHUM XMMUYECKHX BEINECTB,
cOpMHPOBAHHOCTh COOCTBEHHOH IMO3ULMM MO OTHOLICHWID K XUMHYECKOW HH(GOpPMAaLUH,
MOJIy4a€MON U3 Pa3HBbIX UCTOYHUKOB.

= il OOYyYaIOIINXCsl ¢ OrPAaHUYEHHBIMH BO3MOKHOCTSIMH 37I0POBbsSI OBJIAIEHHE OCHOBHBIMH
OOCTYITHBIMU METOAMH HAYYHOT'O NO3HAHUS,

- IV CHENBbIX M CIabOBUAAIINX OOYYarOIUXCsl OBJIQJACHUE MPABUIAMH 3aMUCH XUMHUYECKUX
(bopMyJT C UCTIOTB30BAHUEM pPebe()HO-TOUCYHON CUCTeMbl 0003HaueHuii JI. bpaiis.



5 TEMATHYECKHAU ILIAH

Bua yueGHoil padoThl: KOJIMYECTBO YACOB

Oosi3aTenbHan
Makcumainb- ayauropHasi yueOHast
HOE HArpy3Ka BueayautopHasi
Coaepxanue o0yueHust KOJIHYECTBO Bcero B T.4. CAMOCTOSITE/IbHASA
4acoB NMPAKTHYECKHX padora
3aHATHI/
J1a00paTOpPHBIX
3AHATHI
Beenenue 1 1
Pa3zpen 1 O0mas u 114 75 21 39
HEOpraHuvecKasi XuMusi
Tema 1.1 OcHOBHBIE TOHATHS U 9 5 5 4
3aKOHBI XUMUH
Tema 1.2 Ilepnonnueckuil 3aKoH
U TIePUOINYECKasi CUCTEMA 14 10 4 4
. Menneneesa. CTpoeHue
aToMa
Tema 1.3 CtpoeHue BemiecTna. 10 6 5 4
XUMH4YeCKas CBSI3b.
Tema 1.4 Bona. PacTBOpBL
DIEKTPOTUTHIECKAS 26 20 4 6
JUCCOLUALIUS
Tema 1.5 Knaccuduxanms
HEOPraHWYECKUX COCIUHEHUN U 20 12 4 8
HX CBOMCTBA
Tema 1.6 Xumnuueckue peakuuu 18 13 3 5
Tema 1.7 MeTtannbl 1 HEMETAJIbI 17 9 2 8
Pa3zgen 2 Opranuyeckasi Xumus 86 58 11 28
Tema 2.1 OcHOBHBIE TOHSTHUS
OpPraHUYECKON XUMUHU U TEOPUs 13 7 3 6
CTPOCHHUS OPTraHUIECKUX
COEIMHEHUH
Tema 2.2 Yrnesoaopoasl U UX 20 14 4 6
MPUPOIHBIE HCTOYHUKH
Tema 2.3 Kucnopoacoaep:xaiue 2% 13 ) 3
OPraHUYECKHUE BEIECTBA
Tema 2.4 Azorconepxatiue
OPTaHNYECKUE COCTUHEHHUS. 27 19 2 8
ITonumepsl.
Bcero 201 134 33 67

IIpomexyTouHas atTecTauus B gopme IK3aMeHA




6 COAEP)KAHUE YYEBHOI'O ITPEJIMETA
BBEJIEHUE

HaqubIe METOABI ITO3HAHHUA BEIIECTB U XUMHYCCKHUX sBiaennii. Ponb SKCIIEPUMEHTA U TEOPHUU
B XMMHH. MOI[GJ'II/IpOBaHI/Ie XUMHUYCCKUX MPOLUECCOB.

PA3JIEJ 1
OBIIASI 1 HEOPTAHUYECKASI XUMUSI

Tema 1.1 OcHOBHEBIE NOHATHSA U 3AKO0HbI XUMHH

Cooepoicanue yuebnoco mamepuana no meme 1.1:

BemectBo. ATom. Monekyna. Xumuueckuil anemeHT. Annorponus. IIpocTbie u cioxHbIe
BeriecTBa. KauecTBeHHBI M KOJMYECTBEHHBIH COCTAB BELIECTB. XUMHUYECKUE 3HAKU U (POPMYJIBL.
OTtHocuTebHBIE aTOMHAS U MOJIEKyJIsipHast Macchl. KonuuecTBo BelecTsa.

Crexuomerpus. 3aKOH COXPAaHEHHUs] MacChl BELIECTB. 3aKOH MOCTOSHCTBA COCTaBa BEILECTB
MOJIEKYJIAPHOM CTPYKTYpbl. 3aKOH ABOraapo U CIAEACTBUSI UX HETO.

PacuerHple 3a71a4M Ha HAXOXKIECHUE OTHOCHTEIBHOW MOJIEKYJIAPHOM MAcCChl, ONPENCIICHUE
MacCOBOM TOIHM XUMHYECKHUX 3JIEMEHTOB B CJIOKHOM BEILECTBE.

IpakTHuyeckas padora 1 Pacyersl mo xumuueckuM GopMysiaMm U ypaBHEHHSIM.

CamocTosiTeibHAasi paloTa: pelleHHe, COCTaBJICHHE THUIOBBIX 3aJad. pacyeTbl IO
XUMHYECKUM (popMysiaM B ypaBHEHHUAM PEaKLIUH.

Tema 1.2 Ilepuoanyeckuii 3aKoH u nepuoandeckas cucrema /I.M.Menaeseesa.
Crtpoenne atoma

Cooepoicanue yuebnozo mamepuana no meme 1.2:

Otkpeitue M. Menneneesbim Ilepuonudeckoro 3akoHa. Ilepuoauueckuil 3akoH B
dbopmynuposke J[ V1. Menneneesa.

IMepuonuyeckass Tabnauia XUMHUYECKHUX OJJIEMEHTOB — rpadudeckoe OTOOpakeHue
NepuoauIecKoro 3akoHa. CTpykTypa nepuoandeckod Tadmumbel: mepuonsl (Manbie u OonbIIne),
rpymmsl (TaaBHas U MOOOYHAs).

AToM — cnoxHas dvactuua. SAapo (MpOTOHBI M HEWTPOHBI) U BJIEKTPOHHAs OOOJOYKA.
Uzotomnbl. CTpoeHHe 3IeKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB MaJIbIX mepuonoB. OcoOeHHOCTH
CTPOCHHUSI SJEKTPOHHBIX OOOJIOYEK AaTOMOB 3JEMEHTOB OOJbIINX MEPUOOB (MEpexX OqHBIX
snemeHTOB). [loHsTHE 00 OpOHTANSIX. §-, p- M d-OpOUTATN. DJIEKTPOHHBIE KOH(UTYPALIMU aTOMOB
XUMHYECKUX 3JIEMEHTOB.

CoBpemenHast GOpMyJIMPOBKA MMEPUOANIECKOTO 3aKOHA. 3HAYSHHE MTEPUOINIECKOr0 3aKOHA U
MEePUOIUYECKON CUCTEeMbl XuMH4eckux 3yeMeHTOB JI M. Menneneesa ans pa3BuUTHSL HAYKU H
NOHUMAHHS XUMHYECKOH KapTUHBI MUPA.

IpakTuueckass paGora 2 CocTaBieHHE »JIEKTPOHHBIX, 3JIEKTPOHHO-TPAPHUECKUX U
XUMHYECKUX (POPMYJI BELIECTB.

CamocrosiTesibHAR padoTa:

—  BrpImonHeHne ympaKHEHHH, COCTABJICHHE TECTOBBIX BOMPOCOB MO TeMe: «DJNEKTPOHHBIE H
rpadpuueckue (GOPMYJIBI CTPOEHHsI 3JIEKTPOHHBIX OOOJOYEK AaTroMOB 3JIEMEHTOB B
HeBO30Y)KAEHHOM M BO30Y)KIEHHOM COCTOSIHUHU. [IpOrHO3MpOBaHME XUMHYECKHUX CBOMCTB
3JIEMEHTOBY.

- CocraBieHue KOHCIIEKTa 110 TeMe: BinsiHne XMMHUecKO CBsI3U Ha CBOMCTBA COEIMHEHUI.
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Tema 1.3 CTpoeHue BemecTBa. XUMHYECKasi CBA3b

Cooepoicanue yuebnozo mamepuana no meme 1.3:

Honnas xumuueckas cBs3b. KaTHOHBI, nX 00pa3oBaHHE M3 aTOMOB B pe3yJbTaTe MpoLecca
OKHCIIeHHs. AHHOHBI, MX OOpa3OBaHME W3 aTOMOB B pe3yJbTaTe IMPOLECCA BOCCTAHOBJICHUS.
HoHHass cBA3b, Kak CBsA3b MeEXAY KaTHOHAMU W aHMOHAMM 32 CUET BJIEKTPOCTATUYECKOTO
nputsbkeHus. Kiaccuukanus HOHOB: IO COCTaBY, 3HAKY 3apsiia, HAJHMYUIO THIPATHON OOOJOUKH.
Honnsle xpucramnmndeckue pewerkyd. CBONCTBAa BELIECTB C HOHHBIM THUIIOM KPHUCTaJUINYECKOU
pELIeTKH.

KoBaneHTHas xuMu4eckas CBsi3b. MeXaHU3M 0Opa30BaHUsl KOBAJIEHTHON CBs3U (OOMEHHBIHN U
JOHOPHO-aKLENTOPHBIH). DIEKTPOOTPHLIATENbHOCTh. KOBaJIeHTHBIE NOJSIPHAST M HETIOJISIPHASI CBS3HL.
KpaTHocTb KOBasleHTHON CBsA3U. MoseKyJIsipHbIE U aTOMHBIE KpUCTanandeckue pemerku. CBoiicTsa
BELIECTB C MOJIEKYJISIPHBIMU U @aTOMHBIMU KPUCTAJUTMUECKUMHU PELIETKAMU.

Merannuyeckass CcBsi3b. MeTamudeckass KPHUCTAIIMYECKas pelleTKa M MeTalIndecKas
XHUMHYECKasi CBs3b. PU3nYeCcKrue CBONCTBA METAIIIOB.

ArperaTHble COCTOSIHUSI BEINECTB M BOJOPOAHAs CBsi3b. TBepmoe, KUIKOE M razoodpasHoe
COCTOsAHMS BelleCcTB. llepexon BemecTsa U3 OTHOrO arperaTHOro COCTOsiHUS B Apyroe. BonoponHas
CBSI3b.

Huctele BemectBa U cMmecu. llonsitue o cMecu BemecTs. I'OMOreHHBIE M T€TEPOTr€HHBIE
cmecu. CocraB cmeceil: oObeMHass W MaccoBasi IOJM KOMIIOHEHTOB CMECH, MaccoBasi HOJ
MpUMeECeH.

[TousiTue o nucnepcHoii cucreme. JlucnepcHas gasa u ucCepCHOHHAs cpena.

Knaccupukauus aucnepcHeix cucteM. IIoHATHE O KOJUTOMIHBIX CHCTEMAX.

IpakTnueckas padora 3 CocraBneHne cxeM 00pa30BaHUS XUMHUYECKOH CBS3U PA3IUMYHOTO
THIA.

CamocrosiTesibHAR padoTa:

- BrimonHeHne yrpakHEHWI TIO COCTABJIEHUID XHUMHYECKUX (OPMyJ COENWHEHHWH B

COOTBETCTBUU CO CTENEHBI) OKUCICHUSI XUMHUYECKUX 3JIEMEHTOB.

- OmnpeneneHue CTENEHN OKUCICHUS TI0 XUMHYECKOH (hopMyiie.

Tema 1.4 Boaa. PacTtBopbl. DileKTpoIuTHYECKAS] JUCCOLMALIHS

Cooepoicanue yuebnozo mamepuana no meme 1.4:

Bona xak pactsopurens. PactBopumocTh BemecTs. HacebieHHBIE, HEHACBILEHHBIE,
MEPEChIIEHHbIE PAaCTBOPBL. 3aBUCHMOCTb PACTBOPUMOCTH Ta30B, JKUAKOCTEH M TBEPIbIX
BEIIECTB OT Pa3IMYHBIX (PaKTOPOB.

MaccoBasi 107151 paCTBOPEHHOI'O BEILECTBA.

ONEeKTPONUTEl U  HE3JIEKTPOJUTBL. DNEKTPONUTHYECKas Auccouuanus. MexaHu3Mbl
3JEKTPOJIMTHYECKON NUCCOLMALMU AJIs BELECTB C PA3JUYHBbIMH THUIIAMU XUMHYECKOWU CBSI3H.
I'mppatupoBaHHbBIe M HErHAPAaTUPOBaHHbIE HOHBI. CTeNeHb 3JEKTPOIUTUYECKON AMCCOLUALNH.
Cunpable u cnabbple 3eKTPOJUTH. (OCHOBHBIE TOJIOKEHHS] TEOPUH  SJIEKTPOIUTHUECKOM
aucconuauuu. KucnoTel, OCHOBAaHUS U COJU KAK 3JIEKTPOJUTHL. JleMOHCTpanusi paCTBOPUMOCTH
caxapa B BOJ€ IIPU Pa3IMYHON TeMIepaType.

IIpakTnueckasn padora 4 OnpeneneHye BaJEHTHOCTU U CTENEHU OKUCIIEHUsI 3JIEMEHTOB B
COEIMHEHUSIX HEOPTaHNYECKUX BEIIECTB

IIpakTnueckas paGora S VYnpaxHeHUs B pacyeTrax IO IMPUTOTOBJIEHUIO PacTBOPOB
Pa3INYHON KOHLIEHTPALUH.

CamocrosiTesibHAs padoTa:

- BrinmonneHue ynpakHeHMi, pemeHue 3anad no teme «Pacdersl Ans NPUTrOTOBICHUS
pPacTBOPOB 3aJaHHON KOHLIEHTPALUH MM pa30aBieHHEeM KOHLIEHTPUPOBAHHBIX PACTBOPOB
BOZOW».

- CocraBneHue ypaBHEHUH AUCCOLMALIMU KUCIOT, OCHOBAHUH U COJIeH B BOAHBIX pacTBOpax.
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- CocraBneHue ypaBHEHUN THUIOBBIX 3aJaHUM, TECTOBBIX 3aJaHUM IJIs1 HAITUCAHUS PEaKLU
HMOHHOTO OOMEHa B MOJIEKYJISIPHOM U MOHHOH (hopMax.
Kounrpoabnas padora no teme 1.4 Bona. PacTBopsl. DnekTponurudeckast AUCCOIHALUS

Tema 1.5 Knaccupuxanus HeopraHnuecKHX coOeJUHEHHI U UX CBOMCTBA

Cooepoicanue yuebno2o mamepuana no meme 1.5:

KucnoTel Kak 3JEKTPOJNUTHI, MX KJIACCU(PUKALMS MO PA3IHMYHBIM NPU3HAKAM. XHMHUYECKHE
CBOICTBA KMCJIOT B CBETE TEOPUH DJIEKTPOJUTHUECKOHN THCCOLMALINU.

OcobeHHOCTH  B3aMMOAEWCTBUSI KOHLEHTPHUPOBAHHOW CEPHOH W a30THOH KHCIOT C
MetasuiaMi. OCHOBHBIE CIIOCOOBI MOJTyYeHHST KUCIIOTBL.

OcCHOBaHUsI Kak 3JEKTPOJUTHI, X KJIACCH(UKALNSA MO PA3TUYHBIM NPU3HAKAM. XUMHYECKHE
CBOIICTBA OCHOBAaHHUH B CBe€T€ TEOPUU DBJIEKTPOJIUTUYUECKON auccouuauuu. PasnoskeHue
HEPaCTBOPHMBIX B BOJE OCHOBaHHUI. OCHOBHBIE CIIOCOOBI OJIYYEHUSI OCHOBAHUH.

Comu kak snexktponutsl. Cou CpeaHue, KUCHbIE U OCHOBHbIE. XUMHYECKH CBOWCTBA COJIEH B
CBETE TEOPHH JIEKTPOIUTHIECKOH mucconraun. CriocoOb! MOTydeHUs CONEH.

I'moponus coneii.

Coneobpasyromue u HeconeoOpasyrommue okcuabl. OCHOBHBbIE, aM(DOTEpHBIE U KUCIOTHBIE
OKCHIBL. 3aBUCHUMOCTh XapakTepa OKCHIOA OT CTENEHU OKUCJIEHHUS O0pa3yrolmero ero Meraua.
XuMu4eckue cBoicTBa okcuaoB. [lonyyeHue okcuaos.

Hdemoncrpanus pactBopos cojeit — CuSQs, NaCl. Oxcugos — CuO, CaO. Kucnor — HCI,
H,S0O,. Ocnoanuii — NaOH, Cu(OH);.

IIpakTnueckas padora 6 I'uaponus coneil.

JladopaTopnass padora 1 Peakiuu wunoHHOro oOMeHa. lcmbiTaHue pacTBOPOB coJeid
UHANKATOpaMu.

CamocrosiTesibHAR padoTa:

- CocraBnenne ¢GopMyJ, Ha3BaHUH, YPaBHEHUI peakIUil, XapaKTepU3yIOIIUX CBOHCTBA U
crocoObI OJYYEHUsT OKCHIOB, OCHOBAHUH, KHCIIOT, COJIEH.
- Pemenne TecToBBIX 3amaHuii 1o TeMe: «Kiaccel HeOpraHM4eCcKMX — COE€IUHEHHM.

I'enernueckas cBsA3b MEXAY KJIacCaMH HEOPTaHUYECKUX COEUHEHUI.

Tema 1.6 Xumnueckue peakuuu

Cooeporcanue yuebnozo mamepuana no meme 1.6:

Knaccupukanmus XuMHUECKUX peaknuid. Peakuun COeOMHEHUs], pPa3IoKEHUs, 3aMeIleHUs,
oomena. Karamurmueckue peakumu. OOpatumbple W HeoOpaTUMbIe peakiud. | OMOreHHblE U
TeTEPOreHHbIE PEAKIUU. DK30TEPMHUYECKHE W SHAOTEPMHYECKHE peakuuu. TersoBoil s¢dext
XUMHYECKUX peakuuil. TepMOXuMu4ecKrue ypaBHEHUsI.

OKUCIUTENBbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okuciaeHus. OkucIuTeNb U
BOCCTaHOBJIeHHE. BoccTaHoBUTEND U OKHCIEHNE. MeTon 3JIeKTPOHHOro OajaHca Uit COCTaBJICHUS
YPaBHEHUN OKHCIUTEIBbHO-BOCCTAHOBUTENBHBIX PEAKLUHI.

CxopocTb XxuMHUeCKUX peakuuil. IToHsTHEe 0 CKOPOCTH XMMHMUYECKUX peakLMi. 3aBUCUMOCTb
CKOPOCTH XMMHUYECKHX PEAKIUH OT Pa3NUYHbIX (PAaKTOPOB: MPUPOABI PEArHPYIOIINX BELIECTB, MX
KOHLIEHTpALUU, TEMIIEPATyPhl, IOBEPXHOCTH CONPUKOCHOBEHUS U UCIIONBb30BAHUS KaTAIU3aTOPOB.

ObparuMocTb XUMHUYECKHUX peakiuil. OOpaTumMble 1 HEOOPATUMBIE PEAKIIUH.

XUMHUUECKOE PABHOBECHE U CIIOCOOBI €r0 CMEILEHHSI.

JemoHcTpanust pactsopumoct Zn u Mq B comstHOH kucnore. PactBopsl FeCls, KNCS —
ponanun kanusi, KCl— kpucranimy., kpaxMaibHbIA KieicTep.

IIpakTnueckas padora 7 Pacuer ckopocTell XUMHYECKMX peakuui. YIpakHEeHUs Ha
cMenieHne xuMmudeckoro paBHoBecus. Cocrasienue ypasHeHuin OBP merogom »nekTpOHHOTrO
Gananca. OnpeneneHne OKUCIUTENEH 1 BOCCTAHOBUTENEIN.

CamocrosiTesibHAs padoTa:
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- CocraBieHne OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLU.
- Pemenue ynpaxHeHUH HA CKOPOCTb XUMUYECKHUX PEAKLIUM, XMMUYECKOE PABHOBECHE.

Tema 1.7 MeTa/1JI1bI H HEMETALIBI

Cooeporcanue yuebno2o mamepuana no meme 1.7:

Mertasuibl. OCOOEHHOCTH CTPOECHHSI aTOMOB M KPUCTAJUIOB. DPU3NYECKUe CBOWCTBA METAJLIOB.
Knaccupukauus MeTajuioB IO pa3IUYHbIM IPH3HAKAM. XUMHUYECKHE CBOHCTBA METAJLIOB.
DNIEeKTPOXUMHUYECKU psiAl HaNpsKeHUH MeTaioB. MeTtannorepmust.

O6mme cnocoOpr momyuenuss merawioB. [lonstre o wmeramnypruu. Ilupomeramnyprus,
TUAPOMETAILTYPIysl U 3JekTpoMeTanayprus. CriiaBbl YepHbIE U LIBETHBIE.

Hemeramnel. OcoOeHHOCTH CTpoeHHst aTroMoB. Hemertamnsl — TpOCThIe BEIIECTBA.
3aBUCUMOCTb CBOMCTB rajloreHoB OT UX HoJioskeHus B Ilepuoanueckoii cucreme. OKUCIUTENbHBIE U
BOCCTAHOBUTENIbHBIE CBOICTBA HEMETAUIOB B 3aBUCHUMOCTH OT MX IIOJIOXKEHHUsI B psay
3JIEKTPOOTPULIATENBHOCTH.

JdeMoHcTpanusi: Kojuiekuni «MeTabl U CIIJIaBbl», MOAEIN KPUCTAIUIMUECKHUX PELIETOK.

JladopaTopunass paGora 2 KauecTBeHHbIe peakMM Ha XJIOPUA-, Cyib(aT-, CHIUKAT- W
KapOOHAT-MOHBL

CamocrosiTesibHAS padoTa:

—  IloaroroBka noknana Ha TeMmy. «l'eHeTHueckas CBf3b MEXKAY KJAcCaMH HEOPTraHUYECKHUX

COEIMHEHUIN.

—  Pemenue, cocraBieHHe THIIOBBIX 33/1a4. PACYEThI IO XUMUUYECKUM (HOpMyJIaM U YPaBHEHUSIM

PEeaKLUil.

Konrpoabnas patdora 1.

PA3JIEJ 2
OPTAHMYECKAS XUMUSI

Tema 2.1 OcHOBHBIE MOHSITHSI OPTAHUYECKOH XHMHH U TEOPHUsI CTPOEHHS OPraHHYecKHX
COCAUHEHHH

Cooepoicanue yuebnozo mamepuana no meme 2.1:

Ilpenmer oprannueckoi xumuu. lIpupomHele, HCKYCCTBEHHbIE UM  CHHTETUYECKUE
opranuyeckue Beniectsa. CpaBHEHHE OPraHUYECKHX BELECTB C HEOPTaHUYECKUMH.

Banentnocts. XUMHUECKOE CTPOCHHE KaK MOPANOK COCIMHEHMsI aTOMOB B MOJIEKYJIbI IO
BAJICHTHOCTH.

Teopust crpoeHusi opranudeckux coenuneHnii A M. byrtneposa. OCHOBHBIC MONOKEHUS
TEOPUH XUMHUYECKOTro cTpoeHus. M3omepus u n3omepbl. XuMudeckue (GOpMyJIbl 1 MOAETH MOJIEKYJI
B OPraHUYECKON XUMUHU.

Knaccupukaums opranmuecknx BemecTB. Kiaccuukauus BeImECTB 1O  CTPOSHHIO
yIIEPOJHOrO CKeleTa M HAIWYMI0 (PyHKIMOHANBHBIX Tpynm. I'omonorm u romojorusa. Hauana
HoMmeHksatypsl [UPAC.

Knaccupukarmms peakuuii B OpraHMYecKod XUMUHU. Peakimy npucoenuHeHus (THIpUpPOBAHMS,
raJIOTEHUPOBAHMS, THAPOTAIOTEHUPOBAHMS, THUApaTaluK). Peakiyy oTmieruieHus (IerupupoBaHus],
IEeTHAPOTAIOreHNPOBAHIS, AeTHapaTayy). Peakunu 3amernenus. Peakuyu n3oMepusatim.

CamocrosiTesibHAs padoTa:

- CocraBnenne ¢GopMyn ¥ Ha3BaHUH OPTaHUYECKHUX COEOUHEHMH B COOTBETCTBHH C

HOMEHKJIATypOH.
= CocraBneHne TeCTOBbIX 3afaHuil 1Mo TemaM: «OCHOBHbIE IOJIOKEHUS TEOPUU CTPOEHUS

opranuueckux coenuHeHuii A.M.bytneposay»; «IIpocTpaHCTBEHHOE CTpPOEHHE OPraHUYECKUX

Mouekys1. CoBpeMeHHbIe IPECTABICHUs O CTPOCHUU OPTraHUYECKUX COEAUHEHUI».
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Tema 2.2 YriieBoaopoabl H MX NPHPOAHBIE HCTOYHUKH

Cooepoicanue yuebnozo mamepuana no meme 2.2:

AJKaHBI: TOMOJIOTUYECKUH Psifi, U30MepHUsl U HOMEHKJIaTypa ajkaHOB. XMMHUYECKHe CBONCTBA
aNKaHOB (MeTaHa, 3TaHa). TOPEHHE, 3aMELICHHE, Pa3JIOKEHHUe, aerunpuposanue. llpuveHenme
AJIKAHOB HA OCHOBE CBOMWCTB.

AJnKeHbl. DTHJIEH, e€ro Tmnojy4eHue (JeruApUpPOBaHMEM OTaHA, JACMOJMMepU3aluei
MOJIM3THIICHA). | OMOIOrHUecKuil psif, U30MepHs, HOMEHKIIATypa aJKeHOB. XMMHUYECKHE CBOWMCTBA
STHJIEHA: TOPEHHE, Ka4deCTBEHHble peakuuu (oOecuBeunBaHHe OpPOMHON BOXBI W PacTBOpa
nepMaHraHata Kajus), ruaparanus, nonumepusanus. [[puMeHeHne STuieHa Ha OCHOBE CBOWCTB.

Jduenel u kayuyku. [loHATHe O nueHax Kak YIJIEBOAOPOAAX C JBYMs JIBOMHBIMH CBSI3SMU.
ComnpsikeHHbIe NHEHBL. XUMHUUYECKHUE CBOiicTBa OyraameHa-1,3 u wu3ompeHa: oOecuBeYHBAHHE
OpOMHOI1 BOAIBI M MOJMMEpH3aLHs B Kayuyku. HaTypaiapHbIN 1 CHHTETHUECKHE Kay4dyKu. Pe3nHa.

Ankunbl. AueruieH. XMMUYECKUE CBOMCTBA alleTUJIeHA: TOpeHne, odeclBeYrnBaHue OPOMHOMN
BOABI, MPUCOEIUHEHHE XJOpPOBOJAOpoda W ruiaparauus. IIpumeHeHue aleTuleHa Ha OCHOBE
CBOMCTB. MeXKI1acCcOBask U30MEPHUs C aJIKaJUECHAMH.

Apenbl. benszon. Xumuueckue cBoOHCTBa O€H30ya: TOPEHHE, pEaKUUH 3aMELICHUs
(ranorenupoBanue, HuUTpoBaHue). [I[pumeHeHe OeH30/1a HA OCHOBE CBOWCTB.

IIpupoansie ncTouHuku yriaesopoponos. [IpuponHelii raz: coctas, NpUMEHEHHE B KauecTBe
TOIUIMBA.

Hedte. Coctas u nepepadborka Hedtu. [leperonka neprn. Heprenpomykrsl

JleMOHCTpALIMH IIAPO-CTEPXKHEBBIX MOJENIEH MOJIEKYJl MeTaHa, 3TaHa, OyTaHa, M300yTaHa,
NEHTaHa.

IpakTuueckas padora 8 CocraBleHHe Ha3BaHUI HENPEAEIbHBIX YTIJIEBOAOPOAOB IO
dbopmynaMm U CTPYKTYpHBIX (HOPMYJ 1O Ha3BaHUsIM. PelieHne pacueTHbIX 3a1a4. PerneHue 3am1a4 Ha
HAXOXKIACHUE MOJIEKYJISIPHON (POPMYJIbl OPraHHYECKOTO COSAMHEHUS.

JlaGopaTopHnas padora 3 KauecTBeHHBIN aHAINU3 YTIJIEBOIOPOIOB.

CamocrosiTesibHas padora:

- CocraBneHne KOHCIIEKTa 110 TeMaM: «XUMHYECKHUE CBOWCTBA M CIIOCOOBI MOTyYEHHsI aJIKaHOB,

AJIKEHOB, aJIKHUHOBY.

- Cocrasnenue ¢hopMyJT H30MEPOB AJTKAHOB, aJIKEHOB, aJIKWHOB U UX Ha3BaHUH, YPaBHEHHIA.

Tema 2.3 Kucaopoacoaepkauue opraHudecKue BemecTrsa

Cooeporcanue yuebnozo mamepuana no meme 2.3:

Crupter.  Ilonmyuernme »3TaHona OpoKe€HMEM TIIIOKO3BI M THApATalied  STHIIEHA.
I'mnpokcunbHas rpynna kak ¢yHKOHOHasubHas. [IOHSATHE O MpeneNbHBIX OJHOATOMHBIX CIIHpPTaX.
XUMHUYECKHEe CBOWCTBA 3TaHOJA: B3aUMOJAEHCTBUE C HATPHUEM, OOpa30BAHME MPOCTBIX U CIOXKHBIX
3¢upoB, OKuCIeHHe B anpaerun. lIpiMeHeHHe 3TaHoNa Ha OCHOBE CBOWCTB. AJIKOTOJNM3M, €ro
MOCJIECTBYS U IPEAYNPEKACHUE.

I'muuepun kak NpeaCTAaBUTENb MHOTOATOMHBIX CHUPTOB. KauecTBeHHass peakuuss Ha
MHOroaTomusble cnupthl. [Ipumenenune rnuuepuna.

@Denon. Ou3nueckue W XHMUYECKHE CBOiicTBa (heHona. B3auMHOE BIMSHHE aTOMOB B
MoJieKyJie (heHONA. B3aUMOACHCTBHE C THAPOKCHUAOM HATPHUS M a30THOW Kucjoroil. [IpumeHeHue
(beHoNIa HAa OCHOBE CBOWCTB.

Anpnerunsl. Ilonsatue o0 anpaerngax. AusbAeruiHas rpynmna Kak (yHKIMOHAJIbHASL.
dopManbaerun U ero CBOWMCTBA. OKHUCJIEHHE B COOTBETCTBYIOLIYHK) KHUCJIOTY, BOCCTAHOBJICHUE B
cootsBercTByromnii cnupT. I[lomydeHne anpaernioB OKHUCIEHHEM COOTBETCTBYHOLIUX CHHUPTOB.
IIpumenenne popManbaeruaa Ha OCHOBE €ro CBOMCTB.

Kapbonosbeie xucnorsl. IlonsTHe O kapOoHOBBIX kHcioTax. KapOokcuibpHas rpymnma Kak
¢byHkunoHanmbHas. ['OoMonorudeckuii psig MPENeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
[Tonyuenne kapOOHOBBIX KHCJIOT OKHCJIEHHUEM ajbJeTHI0B. XUMHUYECKHE CBOHCTBA YKCYCHOMU
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KUCJIOTBI: OOIIHe CBOWCTBA ¢ MUHEPAJIbHBIMH KHUCIOTAMU M peakuus stepudukanun. [Ipumenenne
YKCYCHOH KHMCJIOTBI HA OCHOBE CBOMCTB. BrICIINE KUPHBIE KUCIOTHI HA IPUMEPE NMaJIbMUTHHOBON U
CTE€apUHOBOM.

Cnoxnble 3¢guper u xupbl. IlomyueHne CHOXHBIX 3(QHPOB peakuueld >STeprupUKALIIH.
Crnoxnble 3¢pupbl B IPUPOE, UX 3HaUeHHE. [I[puMeHeHne CI0XKHbBIX 3(UPOB HA OCHOBE CBOWCTB.

Kupsr kak cnoxHbele 3¢upsl. Kiaccudpukanus >kupoB. XHUMHYECKHE CBOWCTBA JKHPOB:
TUAPOJIU3 U THAPUPOBAHME KUAKUX KUPOB. [IprMeHeHune ;kupoB Ha OCHOBE CBOMCTB. Mblia.

VYrneeoawl. VYrieoael, uX kjaccuukamus: MoOHocaxapunabl (TUFOK03a, (PpykTo3a),
apcaxapuabl (caxapos3a) U Mmojrcaxapuabl (KpaxMail U HeJUTI0JI03a).

I'moko3a — BEIecTBO ¢ ABOWCTBEHHON (PYHKIMEH — allbAeTHAOCIHPT. XUMHUYECKHE CBOWCTBA
TJIFOKO3bI: OKHCJIEHHE B TIIFOKOHOBYIO KHCJIOTY, BOCCTAHOBJICHHE B COPOUT, CITUPTOBOE OpOXKEHUE.
IIpumeHnenue rmroKO3bl HA OCHOBE CBOMCTB.

3HaueHue YIJEeBOJOB B KUBOW NpUpPOJEe U >KU3HU uenoBeka. IloHsaTHe O peakumsx
MOJIMKOHAEHCALIUY U THAPOIN3a Ha IPUMepe B3aUMONPEBPALleHNI: [NII0K03a MOJIUCcaxapyl.

JleMOHCTpAaLMH CIIMPTOB: IJIMIIEpHUHA U STUJIOBOIO CIUPTA

JlaGopaTopHnas padora 4 lccnenoBanue CBONHCTB OTHOATOMHBIX 1 MHOTOATOMHBIX CIIUPTOB
(sTaHONa, rimuepuHa). MccnenoBaHne CBOHCTB YKCYCHOH KHUCIOTHL KauecTBEHHBbIE peaknuu Ha
anbJerusibl U yrieBOoblL.

CamocrosiTesibHAS padoTa:

- CocraBneHne KOHCHEKTOB IO TeMaM: «XHMMHUYECKHE CBOHCTBA U CHOCOOBI TOJYy4EHHUs
CIHPTOB W albAETHIOB», «XHMMHYECKHE CBOHCTBA M CHOCOOBI MOJY4YEHHs KapOOHOBBIX
KHUCJIOT».

- ITonroroeka mokyianoB mo TemaM: «JleficTBue ciupToB U (PEHOIOB Ha OPTaHU3M YEJIOBEKAY,
«OTaenpHbIE IPEACTABUTETN (PEHOJIOKUCIOT U OKCOKaPOOHOBBIX KHCIIOTY.

Tema 2.4 A3zoTcoaep:kammue opranuvdeckue coennneHus. [llosumepsol

Cooepoicanue yuebno2o mamepuana no meme 2.4:

[Tonsitne 06 ammuax. Anudarudyeckre aMuHBL, WX KiacCU(pUKALUsl U HOMEHKJATypa.
AHWINH, KaK opraHudeckoe ocHoBaHue. llonydyenne anmnmHa n3 HUTpoOeH3omna. I[lpumenenne
AQHUJIMHA HA OCHOBE CBOMCTB.

AMUHOKHCIOTEI Kak aMoTepHble NU(YHKIHOHAJIBHBIE OPraHUYEeCKHE COCOMHEHUS.
XHUMHYECKHE CBOWCTBA aMMHOKHCIIOT. B3aMMOJEHCTBHE CO LIENOYaMH, KUCIOTAMH U JPYT C
apyrom (peakuusi mnojmkoHaeHcanuw). IlenmTunHas cBA3p W mojunenTHabl. [IpuMmeHeHue
AMHUHOKMCJIOT HA OCHOBE CBOMCTB.

benku. IlepBu4nHas, BTOpUYHAS, TPETUYHAS CTPYKTYPBl O€NKOB. XUMHUYECKHE CBOWMCTBA
OenKoB: TOpeHHe, ACHATypauus, TUAPOJHN3, LBETHbIE peakuuu. buomormdeckue QPyHKIUU
OenKOoB.

[Monumeps!. benku u nonmcaxapuabl Kak OUOIOIUMEDHI.

IInactmaccel. IlonyueHne monumepoB peakUUeld MONMMEPHU3ALUU U MOJIUKOHACHCALUH.
TepMmoracTU4YHbIE U TEPMOPEAKTUBHBIE IUTacTMacChl. IIpencrasurenu miacTmacc.

Bonokna, ux knaccupukaums. IlomydeHune BomokoH. OTAeNbHBIE MNPENCTABUTEIH
XUMHUYECKUX BOJIOKOH.

JleMOHCTpALIMH: KOJUICKLIHS [UTACTMACC, BOJIOKOH M TaOJULIBI.

CamocrosiTesibHAR padoTa:

- [TonroroBka MHHH-TIPOEKTAa MO TeMaM: «3HaueHue OeJKOB Ul JKUBBIX OPTaHHU3MOBY,
«3HayeHHe aMUHOKHUCIOT», «3HaueHHe YIJeBOAOB», «buosorudeckas ponb >KUPOBY;
«ITonumeps! — mIacTMacca 1 Kay4uyk, IpAIMEHEHHE B OBITY»

- CocraBneHue ypaBHEHUH peaklLuil IO TeHETUYECKOW CBSA3M MEXIY YIJeBOJOPOAAMH,
KHCJIOPOACOAEPKALMMH U a30TCOAEPKAIMNMHI OPraHUYECKUMU COETMHEHUSIMU.
JladopaTopHas padora S KauecTBeHHbBIC peaKIIu OEJIKOB.

Konrpoabnas padora 2.
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7 XAPAKTEPUCTHKA OCHOBHBIX BUJIOB YUEBHOU

JAEATEJBHOCTU CTYAEHTOB

Conep:xanue XapaKkTepucTHKA OCHOBHBIX BHI0OB YY€HOM JeATeTbHOCTH 00y YAI0IHXCS
o0ydeHHUs (Ha ypoBHe yueOHbIX AeHCTBHI)
Pazpen 1 OBLIAA U HEOPTAHUYECKAA XUMUSA
Tema 1.1 — VYMeHue naBaTh OmNpenesieHHe M ONMEPHUPOBATH CICAYIOIINMU XUMUYECKUMHU
OcHOBHBIE MOHSITUSIMM, ~ BEIECTBO, XUMHYECKHH  DJIEMEHT, aroM,  MOJIEKya,
TIOHSITHS U OTHOCUTEJIbHBIE aTOMHAsi M MOJIEKYJSIPHAs MAacChl, FOH, aJUIOTPOIIHS,
3aKOHbI X UMHHU M30TOMbL, XUMHYECKasl CBS3b, OJIEKTPOOTPHULIATENBHOCT, BAJIEHTHOCTH,

CTeTeHb OKUCJICHUs, MOJIb, MOJISIPHAsI Macca, MOJIAPHbINH 00beM ra3000pasHbIX
BELLIECTB, BELECTBA MOJIEKYJISIPHOTO H HEMOJIEKYJISIPHOTO CTPOSHHS.
dopMyMpoBaHHE 3aKOHOB COXPAHEHHsS MAacChl BELIECTB U IOCTOSIHCTBA
COCTaBa BEIECTB.

YcTanoBka HquHHHO-CHeHCTBeHHOﬁ CBA3U MECXKAY COOCPKAHUEM OSTHX
3aKOHOB W HAIMCAHUEM XHUMUYECKUX (POPMYJ U ypaBHEHUIA.
Ucnonp3zoBanne B y4eOHOH ©  mpodecCHOHATBbHON
XUMHUYCCKUX TEPMHUHOB U CUMBOJIMKH.

JACATCIIbBHOCTH

Ha3BaHue M3y4YeHHBIX BELIECTB MO TPUBUAIBHOW WM MEXAYHAPOIHOH
HOMEHKJIaType M OTPAKEHHUE COCTAaBa 3TUX COEAWHEHHUN C IOMOUIBIO
XUMUYECKUX (HOPMYIL.

OTpakeHne XUMUYECKUX MPOLECCOB C MOMOIIBI) YPABHEHUN XUMUUYECKHX
peakuuii

Tema 1.2
Ilepuonnueckuii
3aKOH U
nepuoanvecKast
cuctema

JA N Menneneesa.
Ctpoenue aToma

VYcTaHOBKa 3BOJIOLMOHHON CYIIHOCTH MEHJENEEeBCKOM M COBPEMEHHOMU
bopmyupoBok nepuoaudeckoro 3akona 1. 1. Menneneesa.

OOpsicHeHne (PU3MYECKOTO CMBICJA CHMBOJIMKH TMEPUOAMYECKON TaONUIIbI
xumuueckux snieMentoB J{. M. MenneneeBa (HOMEPOB 3JIEMEHTa, MEPUONA,
IPYyNIbI) ¥ YCTAHOBKA MPUYUHHOCJENCTBEHHOW BSI3H MEKAY CTPOCHHEM
aroMa u 3aKOHOMEPHOCTAMU HU3MCHCHUA CBOWCTB 3JIEMCHTOB u
00pa30BaHHBIX UMH BEIIECTB B IEPUOAX U IPYIIIAX.

XapaKTepI/ICTI/IKa JJIEMEHTOB MAJIbIX U 6OJ'IbH_II/IX nepuoaoB 1Mo wux
nonoxenuto B Ilepuogudeckoii cucreme . M. Menpaeneesa

Tema 1.3
Ctpoenue
BEIIEeCTBA.
XuMuyeckast
CBSI3b

YcTaHOBKA 3aBUCHUMOCTH CBOWCTB XHMHYECKHMX BEIIECTB OT CTPOCHHUs
aTOMOB OOPa3YIOMINX UX XUMHUYECKUX 3JIEMEHTOB.
XapakTepucTUKa  BAXHEHWINUX  TUINOB  XUMHYECKUX
OTHOCHUTEJILHOCTH 3TON TUIOJIOTHH.

OObsicHEeHHe 3aBHCHMOCTH CBOWCTB BEILIECTB OT MX COCTaBa U CTPOCHHS
KPUCTAJUIMYECKUX PEUIETOK

CBsI3eN a

Tema 1.4 Bona.
PacTtBOpBL
DIEKTPOIUTHYIEC
Kasi IUCCOLIMALIMS

YMeHue naBaTh ONPENEICHUE U ONIEPUPOBATH CICAYIOIIMMU XUMUYECKUMHU
MOHATHUSIMU: PACTBOPBI, 3JEKTPOJIUT U HEBJEKTPOJUT, SJIEKTPOIUTHUECKAS
OUCCOLMALUS.

®opmyJIHpPOBKa OCHOBHBIX TOJOKEHUH TEOPUU 3JIEKTPOIUTUYECKON
OUCCOLMALMU U XapaKTEPUCTHKA B CBETE 3TOW TEOPUM CBOWCTB OCHOBHBIX
KJIACCOB HEOPTaHUYECKUX COCTUHECHU.

@OpMyJIUPOBKA OCHOBHBIX MOJIOKEHUN TEOPUU XHUMHUYECKOTO CTPOEHHUS
OpPraHUYeCKUX COCIUHEHUN W XapaKTepUCTUKA B CBETE 3TOM TEOpHUH
CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX COETUHEHUI

Tema 1.5
Knaccuduxkanmst
HEOPTaHUYECKHUX
COENUHEHUN U UX
CBOMCTBA

XapakTepUCTUKa COCTaBa, CTPOCHUs, CBOMCTB, MOJYYE€HUS U MPUMEHECHUS
OCHOBHBIX KJIaCCOB HeOpFaHI/ILIeCKI/IX COGHHHGHHﬁI OKCI/II[OB, KI/ICJ'IOT,
OCHOBAaHUH U COJIEU.
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Tema 1.6
XUMHUYeCKue
peakuuu

OOmpsicHEHHE CYIIHOCTH XUMHUYECKHX TMPOLIECCOB.

Knaccupukanms XuMAYECKIX peaKLUi MO Pa3IMYHbIM MTPU3HAKAM: YUCIY U
COCTaBy NPONYKTOB U pPEAreHTOB, TeIIoBOMY 3(QeKTy, HarpaBlIEHHIO,
daze, HaIMYUIO KAaTaNM3aTOpa, W3MEHEHHIO CTEMEeHeH OKHCICHHS
3JIEMEHTOB, 00Pa3yIOIINX BEIECTBA.

YcTaHOBKa MPU3HAKOB OOIIETO U PAa3JIMYHOTO B TUIOJOTMU PEAKIUN IS
HEOPraHWYECKON U OPraHu4e€CKON XUMHUH.

Knaccudukanus BemeCTB M MPOLIECCOB C TOUYKH 3PEHUS OKHCICHHS-
BOCCTAHOBJICHUSI.

CocraBneHne ypaBHEHHI peakUWi € MOMOIIBI0 METOAA 3JIEKTPOHHOTO
OanaHca.

OOmpsicHeHHe 3aBUCHMOCTH CKOPOCTH XMMHYECKON PEaKLUH M TOJOXKECHUS
XUMHYECKOT'O PABHOBECHSI OT PA3JINYHBIX (haKTOPOB

Tema 1.7
MeTtasinl u
HeMeTalbl

XapakTepucTUKa COCTaBa, CTPOEHUs], CBONCTB, MOJYUYEHUS U NMPUMEHEHUs
BakHeHmux metamwnoB (IA u II A rpynm, amoOMuHUS, Kene3a W UX
COETMHEHMIN ).

XapaxkTepucTUKa COCTaBa, CTPOEHUS], CBONCTB, MOIy4YeHHUs] U TPUMEHEHUs]
BakHeHmux Hemeraiuos (VIII A, VIIA, VIA rpynm, a Takke a3ota u
docdopa, yriepona u KpeMHUsI, BOJOPONA) U UX COSAMHEHHUIA.

Paszgen 2 OPTAHUYECKASA XUMUA

Tema 2.1 — YMeHue JaBaTh ONpenesieHue U ONEepUpPOBaTh CIACAYIOIUMH XUMUYECKUMU

OcHoBHbIE MOHATHSIMH: yIJIEPOAHBIA CKeJeT, (PYHKIMOHAJIbHAS TPyIIa, H30MEpHs,

TIOHSATHUS TOMOJIOTHS.

OpraHuYeCKOu — HasBaHue H3y4YEHHBIX BELIECTB MO TPUBUAJIBHON WM MEXIYHApOAHOH

XUMHH U TEOPHUs HOMEHKJIaType U OTpake€HHe COCTaBa ATUX COEAUHEHMH C MOMOILBIO

CTPOEHUSI XUMHUYECKUX (hOPMYJI.

OpraHU4ICCKHX —  OrpaxeHne XUMHUYECKUX MPOLIECCOB C MOMOIIBI YPAaBHEHUM XHUMHYECKUX

COE€IMHEHU N pEeaKLu.

Tema 2.2 — XapakTepuCTUKA COCTaBa, CTPOEHUs], CBONCTB, MOJYYEHUs] U NPUMEHEHUs

Yrnesogopoasl U BAKHEHIINUX KJIACCOB YIJIEBOIOPOIOB (AJIKAHOB, LIMKJIOAJIKAHOB, AJIKEHOB,

UX  [PHPOIHBIE AJIKMHOB, apeHOB) M HMX HauOojee 3HAYMMBIX B HAPOAHOXO3SHCTBEHHOM

VUCTOYHUKH MIJIaHe NPEACTABUTEIIEH.

Tema 2.3 — XapakTepHCTHKa COCTaBa, CTPOEHHUS, CBONCTB, MOTYyYSHUS U IPHMCHEHHS

Kucnopoaconep BAKHEHIINX MPEICTaBUTENCH: METaHOJAa M 3TAHOJNA, CIOXHBIX 3(HUPOB,

JKalue JKHPOB, MBLI, ajbAerua0B (pOpMaTbAETHIOB U alleTANbAETHAA), KETOHOB

OpPTraHUYECKHE (ameroHa), KapOOHOBBIX KHUCJIOT (YKCYCHOH KHCJIOTBI), MOHOCAXapUIOB

BEIIIECTBA (rroK03b1), mUCaxapuaoB  (caxapo3bl), MOJHCAXapuaoB (Kpaxmaia W
L[EJUTIOJIO3BI).

Tema 2.4 — XapakTepuCTHKa COCTaBa, CTPOEHHUS, CBONCTB, MOJTYyYSHUS U IPHUMEHEHHS

AsoTconepKaiu AQHWIMHA, AMHUHOKHUCJIOT, OEJNIKOB, WCKYCCTBEHHBIX M CHHTETHYECKUX

€ OpraHuyeckue BOJIOKOH, IJIACTMAacC, Kay4yyKOB.

COEIMHEHHS.

ITonumepsl.
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8 TEMbI UHANBUJAYAJIBHbBIX IPOEKTOB

B xome wusydeHwsi mporpammbl 00meoOpasoBaTeIbHON Y4eOHOW AMCHMIUTUHBI « X MU
ofyHaromuecs: MOTYT BbIOpaTh OAHY M3 MPEUIOKEHHBIX TeM ISl pa3paboTKU WHAWBHUIYAJILHOTO
MPOEKTA WJIH MPENJIOKUTh COOCTBEHHYIO TEMY.

=00 R WD =

0.
1.

CepHas xucnora — «xjae0 XMMHYECKOHN MPOMBILLIEHHOCTI.

Hcnonp3oBaHne MUHEPAIBHBIX KUCIOT HA MPEANPUSITHIX PA3THYHOTO TPOQHIIS.
OKcunbl 1 CONM KaK CTPOUTEIIbHBIE MATEPUAIIBI.

Hcropus runca.

IToBapeHHast CONIb KAK XUMHUYECKOE ChIPBE.

MHoronukuii kKapOoHAT KaJbLHs: B IPUPOAE, B IPOMBILUIEHHOCTH, B OBITY.
Peakuuu ropennst Ha MPOU3BOACTBE U B OBITY.

BupTtyanbHoe MOnennpoBaHHUE XUMHUYECKUX MPOLIECCOB.

DEeKTPONN3 PaCTBOPOB JIEKTPOIIUTOB.

DJEeKTPONN3 PacIIaBOB 3JIEKTPOIUTOB.

[IpakTHueckoe MpPHUMEHEHHWE JJIEKTPOJH3a:  padUHUPOBAHHME, TaJIbBAHOIUIACTHKA,
rajJbBaHOCTET sl
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9 YYEBHO-METOANYECKOE U MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
IMPOT'PAMMbBbI YYEBHOU JNCIHUITJIMHBI

OcBoeHue mnporpaMMbl y4eOHOW IUCLMIUIMHBI «XUMHsD» TpeOyeT Hamu4yus y4eOHOro
kaOuHeTa XuMHUH.

[Tomemenne kabunera yposierBopsieT TpedoBaHMsIM CaHHTAPHO-3MTUAEMHUOIOTHUECKUX
npasui 1 HopMmatueos (CanlluH 2.4.2 Ne 178-02) u ocHaieHO 000pyIOBaHHEM:

- MOCAI0YHbIE MECTA MO KOJINYECTBY O0YHAIOLITHXCS,

—  pabouee MECTO MPETOAaBATEIS,

- MYJIETUMETHITHOE O0OPYI0OBAHHE.

B cocraB yueOHO-METOAMUECKOTO U MaTEPHAIBbHO-TEXHHYECKOTO  O0ECIIEUeHUsT MPOrpaMMbl
y4eOHOUM TUCIUTUTUHBI « XUMUS» BXOJISAT:

- KOMIUIEKT  y4eOHo-Harjsimabix — mocobuii  (Ilepmopmdeckas — cucteMa  3JIEMEHTOB
JLU. Menneneesa, DNEKTPOXUMUYECKUN psA HampsDKeHUH MeTanios, «PacTBOopuMOCTb
coJieli, OCHOBAaHHUIA, KUCJIOT B BOZIEY);

- MOJIENTN KPUCTAIMUECKUX PELIETOK;

- 00pa31bl HEOPraHUYECKUX M OPTraHUYECKUX COSNUHEHHI;

- nacropT KabuHera,

- OoubmuoredHsIdl GOH.

B Oubmuoreunsiii ¢oHx BXomaT yueOHHMKH, y4ueOHO-METOOWYeCKas TOKYMEHTAaLus,
obecrniedynBarOIne OCBOCHHE YyueOHOrO MaTepraia.
B npornecce ocBoeHus1 mporpamMMbl yueOHOH AMCUUIUIMHBI « XUMHUS» OOYUArOIIHUECs] UMEIOT

IOCTYI K 3JIEKTPOHHBIM y4eOHbIM MaTepuaiaM Ha oOpa30oBaTeIbHOM MOPTAJE YHHUBEPCUTETA M B

cBobomHOM noctyre B IHTepHEeTE.

Obopynosanue nadboparopun U padoOUUX MeCT J1ad0OpaTOPUU:

1. IMlkagpbr pans  XpaHEeHUS PEAKTUBOB, XHUMHYECKOW TIOCYABI, HATJISIAHBIX MOCOOHIA,
obopynoBaHus

2. Crombl U CTYJIBS 7151 OOy YAIOLITIXCST

3. Cronu cTyn A npernoaaBaTens

4. Ilxad BBITSKHON

5. Cron kadenpHbII 11 HArPEeBaTENbHBIX TPUOOPOB

6.  KuaccHas gocka

7.  llxad pns Tabmuig

8. CreHanl

9.  Celid nist XUMHYECKHX PEAKTHBOB

10. PakosuHa

Cpeocmea obyuenus (cmenowl, naakamol, maobnauysl)
IMepuonuyeckas cucrema 3nementos [[. 1. Mennaeneesa (Tadnuma).
DNEKTPOXUMHUYECKUH s HANPSDKEHUH MeTaJuoB (TaOmuma).
Tabmuna «PacTBOPUMOCTH COJIeH, OCHOBAHUH, KUCIIOT B BOAEY.
Jlabopamopnas nocyoa u xumuueckue npUHAONeHCHOCHIU
[Ipobupku, MepHBIE TPOOUPKH

CrakaHbl XMMHYECKHE PA3HON €MKOCTH;

Crexia mpeaMeTHbIE,

Ilunuaapel MepHBIE,

Bbymara ¢unsrpoBanbHas;

Bara rurpockonuueckas;

I'pywma pe3nHOBast Assi MEKPOOIOPETOK U MUTIETOK;

HepxaTens st mpoOHPOK;

[ItaTus mist mpodbHUPOK;

0. Epumm mis moiiku kKond u mpoOHpok;

—

hadi

A B
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11.
12.
13.
14.
15.
16.

©®O N A WN R

HOXHULbI;

Tpy6KM pe3avHOBble COeAMHUTENbHbIE;

LLITaTnB nabopaTopHbIi NS 3aKpenaeHns nocyabl 1 Npubopos;

LLnnubl TUreNbHbIE;

Tpy6KM CTEKNSHHBbIE;

AnNTeyKa Ans OKasaHWS NepBor MeAULMHCKON NOMOLLM MpK oXorax, nopesax.

MepeyeHb y4ebHbIX n3gaHuii, IHTepHeT-pecypcoB, AONOMHUTENLHON NUTepaTypbl

OCHOBHbIE NCTOYHUKN
MBaHoB, B. I'. OpraHnyeckass xumus. KpaTKuil Kypc [SNneKTpoHHbIA pecypc]:  YuebHoe
noco6bwue / B. I'. MiBaHoB, O. H. lea. - M.: KYPC, H/L, UH®PA-M, 2015. - 222 c. - Pexum
poctyna: http://znanium.com/catalog.php?bookinfo=459210
MeTtpoBckass, H. A. Xvmusa [OnekTpoHHbIA pecypc] : npaktukym / H. A. lMeTpoBckas. -
MarHuToropck: MITY nm. r.n. Hocosa, 2017. - Pexxum focTyna:
http://192.168.20.34/marcweb2/MObjects.asp

JononHuTeNbHblE UICTOYHUKMN

MBaHoB, B. I'. HeopraHuyeckas xumus [OneKTpoHHbIA pecypc]: Kpatkuin kypc / B.T.
MBaHoB, OH. lNeBa. - M.: KYPC: HULU, NH®PA-M, 2014. - 256 c. - Pexum pocryna:
http ://znanium.com/bookread.php?book=458932

Mawesckas, H. B. Xvmua [DneKTpOHHbIA pecypc]: YuebHO-meTOoAMYecKoe nocobue /
H. B. Mawesckasd, 3. M. AxpumeHko, B. E. AxpumeHko. - 2-e wu3f., nepepab. u pgon. -
KpacHogap: KCaW, 2014. - 213 C. - Pexxnm Jjoctyna:
http://znanium.com/catalog.php?bookinfo=503508

MNHTepHeT-pecypchbl
www.pvg.mKk.ru (onumnuaga «Mokopy BopobbeBbl ropbl).
www.hemi.walts.ru (O6pa3oBaTenbHbI CalT ANA LWKONbHNKOB «XUMUS»).
www.alhimikov.net (O6pa3oBaTenbHbIli CanT AN LWKOMbHMUKOB).
www.chem.msu.su (21eKTpoHHasa 61bANOTEKA MO XUMUMK).
www.enauki.ru (MIHTepHeT-n3gaHne ans yumtenen «ECTeCTBEHHbIE HAYKM»).
www.1september.ru (MeToAnyecKas raseta «1 CEHTAOPA»).
www.hvsh.ru (kypHan «XnMus B LLKO/E»)
WWW.hjj.ru OkypHan «XuMusa 1 Xn3Hb»)
www.chemistry-chemists.com (31eKTPOHHbIN XypHan «XUMUKA 1 XUMUS»).

NnTepaTtypa Ans npenogaBatenei

Mpuka3 MuHucTepcTBa 06pasoBaHns U Haykn P® oT 17.05.2012 Ne 413 «O6 yTBepXaeHUN
(hefepasibHOro rocyapcTBEHHOro obpasoBaTe/ibHOro cTaHAapTa cpegHero (NosHOro) obuiero
06pa3oBaHus».

Mpuka3 MuHucTepcTBa 0b6pa3oBaHMA M Haykum P® oT 29.12.2014 Ne 1645 «O BHeceHUM
n3MeHeHui B Mpukas MuHncTepcTBa 06pasoBaHns U Haykn P® ot 17.05.2012 Ne 413 “O6
YTBEPXJEHUN (hefepasbHOro rocyapCTBEHHOro 06pa3oBaTeNbHOro CTaHgapTa CpefHero
(monHoro) obuiero o6pazoBaHUA” ».

Mucbmo [denapTameHTa rocyAapCTBEHHONM MOMMTUKK B chepe NOArOTOBKM pabounx Kajpos K
AMNO MwuHobpHaykn Poccum ot 17.03.2015 Ne 06-259 «PekomeHfauuu Mo opraHusalmm
NnonyyveHnss cpegHero obulero obpasoBaHMA B nNpefenax OCBOEHMS 06pa3oBaTe/lbHbIX
nporpaMMm cpefHero npoeccmoHanbHoro ob6pasoBaHWAa Ha 6a3e  OCHOBHOro 06Liero
06pa3oBaHMsA C y4yeTOM TpeboBaHW (hefepasibHbIX FOCYAApCTBEHHbIX 00pa30BaTeNbHbIX
CTaHAapToB M MOMy4yaemoi npoeccuy Uan CneumanbHOCTU CpefHero NpojeccMoHasbHOro
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oOpa3oBaHUs.
Tabpuensa O. C., JIvicoBa I'. I'. Xumusi: kHUTA [T IpenofiaBaTeisi. y4ed.-MeToA. mocodue.

— M, 2012.
Tabpuensta O. C. u ap. Xumus st npodeccrii U CrelnuagbHOCTEH TEXHUYEeCKOro npoduis

(3JIEKTPOHHOE MPUIIOKEHHE).
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ITpunoxenue 1
AKTUBHBIE 1 HHTEPAKTUBHBIE ®OPMBI ITIPOBEJEHUS 3AHATHI

1. AKTUBHBIE U UHTEPAKTHUBHBbIE METObI UCIOJIb3YIOTCS MPU MPOBENEHUN TEOPETUUECKUX U
NPAKTUYECKHUX 3aHITHH 1711 GOPMUPOBAHHS YHHBEPCAIBHBIX yUeOHBIX TEHCTBUIL:

Paznen/rema IIpumensiemble aKTUBHBIE

U UHTEPAKTUBHBIC MCTObI

Kpartkas xapakrepucTtuka

Paznen 1 O0mas u Heo

raHn4eckasti XuMusi

Tema 1.2
Ilepuonnueckunii 3aK0H
U TIEPUOIUYECKAs
CUCTEM

JA. U Menneneesa.
Ctpoenue aToma

PaGora B
MUKPOTPYTITNAX:
Ctpoenue aToma.
PagnoakTHBHOCTb.

Kaxnast rpynmna o0y4aromuxcst JOKHA

pewuTh O1Hy NpobieMy, OCHOBBIBAsICh Ha

3HAHUHU TEOPETUYECKOr0 MaTEpHasa u

MPEATNOJI0KEHNH, BbIIBUMA€MbIX YJICHAMHU

TPYIIIBL

—3aKOoH PaAUOaKTHUBHOIO Paclaza.

—buonornueckoe 1eNCTBUE SIAEPHBIX
W3JIy4EeHU.

—IloHsTHE O 03€ U3Ny4YEeHHUS U CITOCOOBI
3QUIUTBI OT U3JTYYEHUN.

Tema 1.3
CtpoeHue BerecTsa.
XuMu4ueckast CBSI3b

AHaIIN3 KOHKPETHOM
CUTyaluu

OOcyxneHrne BOIMPOCOB:

—3aBUCHMOCTb CBOWCTB BELIECTB OT THIIA
XUMHUYECKOU CBS3U

— ANIOTpOIIHBIE MOAU(UKALINK YTIIIepoaa

— AsmorponHelie Moaudukaunu gocdopa.

Tema 1.5
Knaccuduxanmst
HEOPTaHUYECKHUX
COEMMHEHUH U MX
CBOICTBA

Cemunap:
«Heoprannueckue
COEIMHEHUS»

1. TlonroroBka k ceMUHapy

2. OOcyxneHue BOIPOCOB CEMHUHAPA:
XapaKkTeprCTHKA OTAEIBHBIX KJIACCOB
HEOPraHUYECKUX BEIIECTB
(ompenenenue, KiacCupUKaLUS,
CBOICTBA).

CpaBHeHHUE KHUCIOTHO-OCHOBHBIX
CBOWCTB OKCHUIOB U TUAPOKCHIIOB.
I'eneTnyeckas B3aMMOCBSI3b KJIACCOB
HEOPraHUYECKUX COCTUHEHUH.

Paszpen 2 Opranuyeckasi Xumus

Tema 2.2 KonnextusHas Ha nepBoM sTane kaxkaas rpynmna u3y4aer u

YrneBonopoar! U ux MBICJIUTENbHA XapaKTepU3yeT OTAENbHbIE KJIACCHI

MPUPOJIHbIE NesITeNbHOCTD YTJIEBOIOPOIOB, 3aMOJHISI CPABHUTEIbHYIO

HUCTOYHHUKHU tabnuiy. Ha BTOpOM 3Tamne — anaian3 oomux
npobJsieM: MPUMEHEHHE YTIIEBOAOPOAO B
IIPOMBILIJIEHHOCTH.

Tema 2.3 Juckyccus OO6cy:xneHne BOnpoca:

Kucnoponconep:xamue | «llone3a u Bpen IIpumenenune cnupTOB B HAPOIHOM

OpraHUYeCcKHe 3TaHOJa» xossiictse. [locneacrsus ankoroausma.

BELIECTBA

Tema 2.4 AHaJIU3 KOHKPETHBIX OO0cyxneHrne B MUKPOTPYIITIax

AzoTcoaepkaiue CUTyalui — Uro Takoe BAlp1?

OpraHUYCCKHE — 3a unu npotus npuMeHeHus bAJlos?

COEIUHEHUSI.

[Tonumepel
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IIpunoxenue 2

NEPEYEHD MPAKTHUECKHX 3AHSITHI

C . Koa-Bo
oJepxaHue 00yUeHHs Tembl NPAKTHYECKUX 3AHATHH 4ACOB
Paszpen 1. OBIIAA U HEOPTAHUYECKASA XUMUA
Tema 1.1 OcHoBHEBIE IIpakTiueckas pabora 1 Pacyersl o XUMHYECKIM 2
TIOHSITUSL U 3aKOHBI XUMHUHU dbopMyiaM U ypaBHEHUSIM
Tema 1.2 Ilepnonuueckuit IIpaxTnueckas pabora 2 CocTaBieHUE 3JIEKTPOHHBIX U 4
3aKOH U ePUONYECKast 3JIEKTPOHHOTpapuuecKux GopMys1 aTOMOB XUMHUYECKUX
cucrema J[. 1. MenneneeBa. | 37eMeHTOB. XapaKTePUCTUKA 3JIEMEHTOB C YUETOM
Ctpoenue aToma MECTOHAXOXKAEHUS B IEPUONNUYECKON CUCTEME
Tema 1.3 Crpoenue Bemectsa. | [Ipaktrueckass padora 3 CocraBieHue cxem obOpasoBaHusi| 2
XuMuJeckasi CBsi3b XHUMHUYECKON CBSI3U Pa3JMvHOIO THUIA
Tema 1.4 Bona. PacTBopbL. [Ipaktuueckas padora 4 OnpeneneHne BaIEHTHOCTU U 2
DNeKTPONUTHIECKAs] CTENEeHH OKUCIIEHUsI 3JIEMEHTOB B COEAUHEHUSIX
AuccoLUanus HEOpPraHMUYEeCKUX BEIeCTB
[IpaxTnueckas pabora 5 YrpakHeHUs B pacdyeTax Io 3
MIPUTOTOBJIEHUIO PACTBOPOB Pa3INYHON KOHLEHTPALIUH.
Tema 1.5 Knaccudukanus [Ipaktuueckas padora 6 ['maponus coneit 2
HEOPraHWYECKUX COCTUHEHUN
Y UX CBOMCTBA
Tema 1.6 Xumuueckue IIpaxTrueckas pabora 7 Pacdyer ckopocTeii XUMHYECKUX 4
peakuuu peakuuil. Ypa)kHEHUsI Ha CMEIIEHUE XUMHUYECKOTrO
paBHOBecust. CoctaBneHnue ypaBHeHuiit OBP meronom
3JeKTPOHHOTO Oananca. OnpeneneHne OKUCIUTENeH 1
BOCCTAHOBUTEJEN
Paznen 2 OPTAHUYECKAA XUMHUA
Tema 2.2 Yrnesomoponst u | [Ipaktuueckass pabora 8  CocraBneHue  Ha3BaHUN 4
WX TIPUPOIHBIC UCTOUHUKHU HETpeNeNbHbIX  yIJIEBOAOPOAOB 10  ¢opMmydaaM H
CTPYKTYpHbIX  (opMyn 1o  Ha3BaHusM.  PemeHue
pacdeTHBIX 3anad. PemeHne 3amad Ha HAXOXICHHE
MOJIEKYJISIPHOH (YOPMYJIBI OPTaHUYECKOTO COSTMHEHHSL.
nToro 23
HEPEUEHB JABOPATOPHBIX 3AHATHH
C o Koa-Bo
ojepxaHue 00yyeHHs Tembl NPAKTHYECKUX 3AHATHH 4ACOB
Pa3zpen 1. OBLHIAA U HEOPTAHUYECKASA XUMUA
Tema 1.1 OcHoBable nonsATus | JlJabopaTopnas padora 1 Peakiun nonHoro ooMeHa. 2
W 3aKOHBI XUMHUH HcnbiTanue pacTBOPOB COJIEH HHANKATOPAMM.
Tewma 1.7 Knaccudukanus JlabopartopHast padora 2 KadyecTBeHHbIE peakiuy Ha 2
HEOPraHUYECKUX COCOUHEHUN | XJ0pua-, cynbdar-, CHnukar- 1 kKapOoHaT-aHHOHBI.
Y UX CBOMCTBA
Paznen 2 OPTAHUYECKAA XUMHUA
Tewma 2.2 Yrnesonoponst u ux | Jlaboparopuass pabora 3 Ilonyyenwe osTunena wu| 2
MPUPOJIHbIE UCTOUHUKH aleTUIIeHa, U3y4eHHe UX CBONCTB.
Tema 2.3 JlabopartopHas padora 4 Uccnenosanue CBOWCTB 2
Kucnoponconep:xawmue OJHOATOMHBIX 1 MHOTOATOMHBIX CITUPTOB (3TAHONA,
OpraHUYEeCKHE BEIEeCTBa rnunepuHa). UccnenoBanne CBONHCTB YKCYCHON KUCIIOTHI.
KauecTBeHHbIE peakluy Ha ajbAeTrubl U YIIIEBOAbL
Tema 2.4 Azorconepxkarine JlaboparopHast pabora 5 KauecTBeHHbIE peakiiuu OEJTKOB. 2
OpraHUYEeCKHUE COENUHEHUS.
Ilonumepsl.
nToro 10
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NINCT PEFNCTPALMN USMEHEHWIA N AOMNOJSTHEHUNIA

Pasgen pabouei
nporpammbl

TUTYNbHbIW NNUCT

9. YuebHo-
MeTONYECKOE U
mMaTepuanbHo-
TexXHUYecKoe
obecrnevyeHune
nporpaMmm y4yebHo
ANCUUNNUHBI

9. Y4ebHo-
MeTOoaM4YecKoe 1
mMaTepuanbHo-
TexHUYecKoe
obecrneyeHune

KpaTtkoe cofiep>kaHue n3meHeHMa/[oNoHEHUS

Pabouass nporpamma Yy4yebHOW AUCUUNAUHBI  «XUMUA»
aKTyanu3upoBaHa C BHECEHWEM W3MEHEHW B 3N1eKTPOHHbIN
BapuaHT.

Ha ocHoBaHuu npukasa pektopa ®reoy BO “MI'TY um.
. Hocosa” Ne 10-30/465 o1 17.07.2018 r. TekcT
“MuHNCTepcTBO 06pa3oBaHMsA M HaykKuW” 3amMeHUTb Ha TeKCT
“MUHNCTEPCTBO HayKN 1 BbiCcero o6pasoBaHnsa Poccuinckoii
depepaynn”

B cBA3XM C 3aK/OYEHWEM KOHTPaAKTOB CO CTOPOHHUMMU
3N1eKTPOHHbIMW  6UOBANOTEYHBIMM  cucTemamun  “lHOpaiit”
(fQoroBopbl HOpaiit 9BC www.biblio-online.ru Ne/[-1096-18,
Ne -1097-18), “BOOK.RU” (LoroBop KHOPyc megna 39BC
BOOK.ru Ne18493307/4-1093-18) pasgen 9. YuebHo-
MeTOAMYECKOE W MaTepuanbHO-TeXHUYecKoe obecnedveHue
nporpaMm yyebHol AMCLUUNAUHBI NYHKT «[llepeveHb y4eOHbIX
n3gaHuii, IHTepHeT-pecypcoB, AOMOMHUTENbHON NUTepaTypbi»
YnTaTb B HOBOW pefaKkuuun:

OcHoBHas nuTepartypa

1. CysopoB, A. B. O6uiass n HeopraHu4yeckas Xummmsa B 2 T.
Tom 1 [3NeKTPOHHbIA pecypc] : Y4YeOHMK ANa CcpefHero

npogeccnoHanbHOro obpasoBaHusa / A. B. CyBopos,
A. B. Hukonbckuin. — 6-e u3g., ucnp. u gon. — MoOCKBa :
MN3paTtenbcTBO KOpalit, 2018. — 292 c. — (MpodeccmoHanbHoe
obpasoBaHue). — ISBN 978-5-534-02180-6. —  Pexum

poctyna: https://biblio-online.ru/bcode/421329
2. CyBopoB, A. B. O6uwas n HeopraHu4yeckasas xumus B 2 T.
Tom 2 [3NeKTPOHHbIA pecypc] : Y4Y4eOHMK ANa CcpefHero

npojeccnoHasnbHOro o6pasoBaHuA / A. B. CyBopos,
A. B. Hukonbcknin. — 6-e 13g., ucnp. 1M gon. — MockBa :
MN3paTtenbctBO KOpalit, 2018. — 315 c. — (MpodeccmoHanbHoe
obpasoBaHue). — ISBN 978-5-534-02182-0. — Pexum
poctyna: https://biblio-online.ru/bcode/421330

3. KamuHckunit, B. A. OpraHuyeckass XWMUS : TecTOBble

3afaHunsa, 3agayu, BOMPOCbl [DNEeKTPOHHbLIA pecypc]: y4yebHoe
nocobue pna cpegHero npodeccnoHanbHOro ob6bpasoBaHusa /

B. A. KamuHckuin. — 2-e wusg., mcnp. n gon. — Mocksa
MN3paTtenbcTBO KOpalit, 2018. — 289 c. — (MpodeccmoHanbHoe
obpasoBaHue). — ISBN 978-5-534-02899-7. — Pexum

poctyna: https://biblio-online.ru/bcode/415251

[JononHuTenbHasa nuTepaTtypa
1. Metposckas, H. A. Xumua [ONeKTPOHHbIN pecypc]
npaktnkym [ans CMO] / H. A. MeTtpoBckaa ; MITY. -
MarHuTtoropck : MITY, 2017. - 1 aneKTpoH. onT. guck (CD-
ROM). - Pexnm gocrtyna:
https://magtu.informsystema. ru/uploader/fileUpload?name=S12
3.pdf&show=dcatalogues/5/8806/S123.pdf&view=true .-
MaKpoo6bEKT.
2. CaeHko, O. E. Xumus . Y4yebHUK [Na  KOAMESXKeN.
ObuieobpasoBaTenbHass nogrotoBka [TeKkcT] : y4yebHUK Aans
CMO / O. E. CaeHko. - PocTtoB-Ha-[loHy : deHuKc, 2018. - 283
c. - ISBN 978-5-222-29752-0
B cBA3M ¢ o6HOBAeHMeM nnaaTdopMbl  3/1EKTPOHHOM
6M6NMOTeYHO cucTeMbl “3HaHMyM” pasgen 9 Pabouei
nporpamMbl YNTaTb B HOBOW pefaKunm:

OcCHOBHasa nuTepaTypa

3. CysopoB, A. B. O6bw,as 1 HeopraHuv4yeckass xumusi B 2 T.
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Ne npoTokona
3acefaHua MK
13.09.2017 r.
[MpoTokon Nel

12.09.2018 r.
MpoTokon Ne 1

12.09.2018 r.
MpoTokon Ne 1

11.09.2019 r.
MpoTokon Ne 1

Moanucek
npejcepatens
MK
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https://magtu.informsystema.ru/uploader/fileUpload?name=S123.pdf&show=dcatalogues/5/8806/S123.pdf&view=true
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nporpamMmm y4ye6Hom
OUCLUNNHBI

9. YyebHo-
MeTOANYECKOE 1
MaTepuanbHo-
TexXHUYeckoe
obecrneyeHune
nporpaMm yye6Hoi
ANCUUNNNHBI

Tom 1 [3NeKTPOHHbIA pecypc] : Y4Y4eOHMK ANa CcpefHero

npodgeccuoHanbHOro obpasoBaHusa / A. B. CyBopos,
A. B. Hukonbckuit. — 6-e un3g., ucnp. u gon. — MOCKBa :
MN3paTtenbcTBO KOpalit, 2018. — 292 c. — (MpodeccmoHanbHoe
obpasoBaHue). — ISBN 978-5-534-02180-6. — Pexum

poctyna: https://biblio-online.ru/bcode/421329
4. CysopoB, A. B. O6wasa n HeopraHv4yeckass Xxmmusi B 2 T.
Tom 2 [3NeKTPOHHbIA pecypc] : Y4Y4eOHMK ANa CcpefHero

npodgeccnoHanbHOro obpasoBaHuns / A. B. CyBopos,
A. B. HuKonbcknin. — 6-e n3g., ucnp. n gon. — MoOCKBa :
MN3paTtenbcTBO KOpalit, 2018. — 315 c¢. — (MpodeccmoHanbHoe
obpasoBaHue). — ISBN 978-5-534-02182-0. — Pexum

poctyna: https://biblio-online.ru/bcode/421330

5. KaMuHckuii, B. A. OpraHuyeckas XWMUS : TECTOBble
3afaHuns, 3agayn, BOMPOCbl [DNEeKTPOHHbLIA pecypc]: y4yebHoe
nocobue ana cpegHero npogeccuoHanbHOro obpasoBaHus /

B. A. KamunHCcknin. — 2-e un3pg., ucnp. u gon. — MockBa
M3pgaTenbcTBO tOpaiT, 2018. — 289 ¢. — (MpodeccnoHanbHoe
obpasoBaHue). — ISBN 978-5-534-02899-7. — Pexum

poctyna: https://biblio-online.ru/bcode/415251
JononHuTenbHasa nuTepaTtypa

1.MeTtpoBckasa, H. A. Xumusa [OneKTPOHHbIA pecypc]

npaktnkym [ana CMO] / H. A. [MetpoBckas ; MITY. -

MarHuToropck : MI'TY, 2017. - 1 3nekTpoH. onT. guck (CD-

ROM). - Pexnm gocrtyna:

https://magtu.informsystema. ru/uploader/fileUpload?name=S12

3.pdf&show=dcatalo gues/5/8806/S123.pdf&view=true .-

MaKpoo6bEKT.

2. CaeHko, O. E. Xwumuma . Y4ebHUK ANa  KONIefxken.

ObuweobpasoBaTenbHass noarotoBka [TekcT] : yyebHMK Ans

CMO / O. E. CaeHko. - PocToB-Ha-[loHy : deHunke, 2018. - 283

c. - ISBN 978-5-222-29752-0

B cBAsM ¢ o06HOBNeHWeM MaTepuasbHO-TEXHUYECKOr0

obecneyeHnss n. MaTepunanbHO-TexHU4Yeckoe obecneveHue

ynTaTb B HOBOI pefaKumnu:

JlabopaTopus Xumumm

YyebHaa aygutopus ansa npoBefeHns yUebHbIX,

NPaKTUYecKUX 1 nabopaTopHbIX 3aHATWIA, ANSA rPYyNnNoBbIX U

WHAMBUAYANbHbLIX KOHCYNbTauWii, AN CaMOCTOATeNbHOWN

paboTbl, AN TeKyLWero KOHTPONSA W MNPOMEXYTOYHOM’

aTTecTaumm

Pabouee mMecTo npenojasaTensi: NepcoHaNbHbIA KOMMNbIOTEP,

paboume wmecTa obyvarowmxcsi, AocKa ydebHasi, yudyebHas

Mebenb;

MakeT [eMOHCTpauuoHHbIl "LleHTpudyra", TemaTuyeckue

nnakartbl U Tabnuubl;

Becbl TexHMYeCcKune ¢ pasHoBecamu;

Becbl 3/1eKTPOHHbIE YUYebHbIe J0 2 KT.;

Becbl KBagpaTHble;

JKcuKaTopsbl;

CyLINAKWN HACTEHHBbIE;

Kp/MwKa ¢ BbITSXXKOA (AN5 BbITAXHOro wkadga Ne01380750),

(200*660*3500 MMm.;

Turnn hapgopoBble HNU3KNE Ne3;

LW kagbl 4na nocyabl 1 060pyA0BaHNS;

L kad agns XpaHeHUS XMMUYECKUX peakTneos, (450%900*%2100

MM.);

LI Kathbl CyLUINbHbIE;

LLnnubl TUrenbHbIE;

LLIKagh BbITSXXHOW C MOKOW;

HagcTtaBka gns crona;

BuckosumeTpbl BIMXK;

Cnuptosku Cn-2
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9. YyebHo-
MeTOANYECKOE U
MaTepuanbHo-
TexXHU4eckoe
obecrneyeHune
nporpamm y4ebHoi
ANCUNNINHbBI

MS Windows (nognucka Imagine Premium) gorosop [-1227
oT 08.10.2018, cpok genctema: 11.10.2021

MS Windows (nognucka Imagine Premium) gorosop [-757-
17 ot 27.06.2017, cpok peictBma: 27.07.2018, Calculate
Linux Desktop cB0OOOJHO pacnpocTpaHsemoe no
(https://www.calculate-linux.org/ru/), CpoK JenicTeus:
6eccpoyvHo

MS Office Ne135 o1 17.09.2007, cpoOK feiicTBus: 6eccpovHo

7 Zip cBobogHo pacnpocTpaHsemoe (https: //www.7-zip.org/),
CPOK AelicTBUA: 6eccpoyHO

NabopaTtopusa Xumun

YyebHas ayautopus ansa npoBefeHNs y4ebHbIX,

NpakTUYeCKNX U NabopaTopHbIX 3aHATWUIA, AN TPYNMNOBbIX U

WHAUBUAYaANbHbIX  KOHCYNbTauuin, [Na CaMOCTOATeNbHOM

paboTbl, AN TeKyLW,ero KOHTPOASA W MNPOMEXYTOYHONA

aTTecTauumm

Pa6oyee MecTO npenojaBaTens: MepcoOHaNbHbIA KOMMNbIOTEP,

paboume wmecTa obyvarouwmMxcsi, AocKa ydebHasi, yudebHas

Mebesb;

MakeT [AeMOHCTpauuoHHbIN ‘LleHTpudyra', TemaTuyeckue

nnakatbl 1 Tabnuubl;

Becbl TexXHU4YeCKUe ¢ pasHoBecamu;

Becbl 3/1eKTPOHHbIE YYebHbIe A0 2 Kr.;

Becbl KBagpaTHbIE;

JKcuKaTopsbl;

CyLINAKN HACTEHHbIE;

Kp/MwKa ¢ BbITSXKOA (4N BATrshkHOro wkadga Ne01380750),

(200*660*3500 MMm.;

Twurnun apdoposble HU3KMe Ne3;

WkKadbl gna nocyabl 1 060pyLoBaHUS;

LLkat gna xpaHeHUs XMMMYeCKnUX peaktneos, (450*900*%2100

MM.);

L Kadbl CylWInnbHbIE;

L nnubl TUrenbHblE;

LUKad BbITSXHOM C MOWKOIA;

HagcTtaBka gns crona;

BuckosumeTpbl BIMXK;

CnupTtoBku CJ1-2

MS Windows (nognucka Imagine Premium) gorosop [-1227

oT 08.10.2018, cpok genctema: 11.10.2021

MS Windows (nognucka Imagine Premium) gorosop [-757-

17 ot 27.06.2017, cpok peictBma: 27.07.2018, Calculate

Linux Desktop cB06OAHO pacnpocTpaHsiemoe no

(https://www.calculate-linux.org/ru/), CpOK fLencTBuS:

6eccpo4vHo

MS Office Ne135 o1 17.09.2007, CpOK AeiicTBusa: 6eccCpovHo

7 Zip cBobogHo pacnpocTpaHsemoe (https: //www.7-zip.org/),

CpOK felicTBus: 6eccpoyvHo

B cBA3M C 3aK/l0YEHUEM KOHTPaAKTOB CO CTOPOHHUMMU

3NEKTPOHHbIMW  GUGNNOTEYHBIMKM  cucTemMamu  “KOpant”

(KoHTpakT Ne K-55-20 oT 25.08.2020 r. OOO «3n1eKTPOHHOE

nsgatenbctso FOPAMT», 01.09.2020 r. no 31.08.2021 r.)

pasgen 9 paboyeit nporpaMmbl YATaTb B HOBOW pejakLmun:
OCHOBHasa nuTepaTypa

1. CyBopoB, A.B. O6waa n HeopraHum4yeckas xumumsa B 2 T.

Tom 1 [3NeKTPOHHbIA pecypc] : Y4Y4eOHMK ANa CcpefHero

npojeccnoHasbHOro obpasoBaHusa / A. B. CyBopos,
A. B. Hukonbcknin. — 6-e wn3g., ucnp. M gon. — MoOCKBaA :
MN3paTtenbcTBO KOpalit, 2018. — 292 c. — (MpodeccmoHanbHoe
obpasoBaHue). — ISBN 978-5-534-02180-6. — Pexum

poctyna: https://urait.ru/bcode/421329
2. CysopoB, A. B. O6waa M HeopraHuyeckas xmmmsa B 2 T.
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Tom 2 [3NeKTPOHHbIA pecypc] : Y4Y4eOHMK ANa CcpefHero

npodgeccuoHanbHOro o6pasoBaHuA / A. B. CyBopos,
A. B. Hukonbckuit. — 6-e un3g., ucnp. u gon. — MOCKBa :
MN3paTtenbcTBO KOpalit, 2018. — 315 c¢. — (MpodeccmoHanbHoe
obpasoBaHue). — ISBN 978-5-534-02182-0. — Pexum
poctyna: https://urait.ru/bcode/421330

3. KamuHckunit, B. A. OpraHuyeckass XUMUS : TecTOBble

3afaHuns, 3afgayuv, BOMPOCbl [INEKTPOHHLIA pecypc]: yyebHoe
nocobue ana cpegHero npogeccuoHanbHOro o6bpasoBaHus /

B. A. KamuHckuin. — 2-e wu3g., mcnp. n gon. — Mocksa
MN3paTtenbcTBO KOpalit, 2018. — 289 c. — (MpodeccmoHanbHoe
obpasoBaHue). — ISBN 978-5-534-02899-7. — Pexum

poctyna: https://urait.ru/bcode/415251

JononHuTenbHaa nutepatypa
1. Metposckasa, H. A. Xumua [SneKTpoHHbIA pecypc]
npaktukym [gna CMO] / H. A. TMetpoBckad ; MITY. -
MarHutoropck : MIFTY, 2017. - 1 aneKTpoH. onT. guck (CD-
ROM). - Pexnm gocrtyna:
https://magtu.informsystema.ru/uploader/fileUpload?name=S12
3.pdf&show=dcatalogues/5/8806/S123.pdf&view=true R
MaKpoo6bEKT.
2. CaeHko, O. E. Xumua . Y4ebHUK Jna  Konnemxen.
ObuieobpasoBaTenbHass nogrotoBka [TekcT] : y4yebHUK Aans
CMO / O. E. CaeHko. - PocTtoB-Ha-[loHy : deHuKc, 2018. - 283
c. - ISBN 978-5-222-29752-0
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