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PaGouas mporpamma kypca XuMuu paspadorana k yueoHukam aBropos O. C. ['abpuensHa,
N. T. Octpoymona, C. A. CnagkoBa 10—11 knaccoB 6a30BOT0 ypoBHs 00111€00pa30BaTEIbHBIX
Opra”Hu3aluu.
[osicHuTEIbHAS 3alIUCKA

®denepalbHBI  TOCYNAPCTBEHHBI 00pa30BaTeNIbHBIA CTaHAAPT 00Iero oOpa3oBaHUs, a
TaK)Xe OCHOBHBIE MJEH U TosokeHHs [Iporpammbl pa3BUTHS U (OPMHPOBAHUS YHHUBEPCATbHBIX
yueOHBIX JAEeWCTBHIA I cpeqHero (TOMHOTo) oO0IIero oOpa3oBaHUS COCTABISIOT OCHOBY
npeayiaraeMoi paboueid mporpaMMel.

Ora mporpaMMa JIOTUYECKH MPOAOIDKAET MPOrpaMMbl JUIsl HAdaJbHOTO OOIIEro u
OCHOBHOTO 00mIero oOpa3oBaHusi B 00JaCTH Pa3BUTHS BCEX OCHOBHBIX BHJOB JIEATEIBHOCTU
oOyJaeMbIX, TpeACTaBICHHbIX B HUX. OHa cocTaBieHa ¢ Y4€TOM OCOOEHHOCTEH, KOTOpBIE
o0yCJIOBJI€HBI, B TIEPBYI0 Ouepelb, MPEIMETHBIM COACPNKAHHUEM U ICUXOIOTUYECKUMU
BO3PAaCTHBIMU OCOOCHHOCTSAMH 00y4aeMBbIX.

[To3naBaTenpHast ACATEIBLHOCTh MPH U3YYCHUN Kypca XUMHUHM Ha 0a30BOM ypOBHE HT'PAET
BEAYIIYI0 POJIb B Pa3BUTHH OCHOBHBIX BHJOB Y4YeOHOH AEATENBHOCTH CTapIIEKIACCHUKOB:
BIaJIeTh METOAAaMH HAay4yHOTO T[IO3HaHWS, IMOJHO ¢ TOYHO BBIpAXaTh CBOM MBICIH,
XapaKTepHU30BaTh, OOBICHATH, KJIACCU(PUIMPOBATh XUMHUYECKHE OOBEKTHI, paboTaTh B IpyIIe,
apryMEHTHUPOBATh CBOIO TOYKY 3PCHHS, HAXOIWUTh, HCIIOIB30BATh PA3IMYHBIC HCTOUYHUKHU
nHGOPMALIUHU U TIPEJCTABIATH B yCTHOW M MUCbMEHHOM peur pe3y/bTaThl e€ aHaIu3a.

OnHa w3 3agau  oOydeHHs B CpeoHEell IIKojde — OMpelesieHue JaibHeimen
o0pa3oBarebHON TPAEKTOPUU M OTBETCTBEHHOT'O BHIOOpA YKU3HEHHOTO U MPO(eCcCHOHATHLHOTO
nytd. Jlas pemeHus OSTOW 3amadd  CTApUICKIACCHUKH TPH  M3YYCHWH XHMHHU JTOJDKHBI
WCIOJB30BaTh MPUOOPETEHHBI Ha YPOKAaX XUMHH OMBIT JEATEIFHOCTH B MPOQECCHOHATBHOM
cthepe u m0O0H KU3HEHHOW CUTYAIIHU.

CormmacHo 00pa30BaTeNIbHOMY CTaHAAPTY, [NIABHBIC UeIU CPeOHez0 00uiezo 00pazosanus
COCTOSIT:
1) B npuoOpeTeHWH 3HAHWH, YMEHHH W CIOCOOOB JEATEILHOCTH, CIIOCOOCTBYIOLIHX

(OpMHPOBAHUIO IIETOCTHOTO MPEACTABICHUS O MUPE;
2) B pa3BUTHH OIbBITA PA3HOOOPA3HOM IESTEILHOCTH, CAMOIIO3HAHUS M CAMOOTIPE/ICICHUS;

3) B OCO3HAaHHOM  BBIOOpE  HWHIMBHAYAIbHOH  OOpA30BaTeNbHOW  TPACKTOPUH  H

HpO(l)eCCHOHaHBHOfI ACATCIIBHOCTH.

Bonbmiol Bkianm B JIOCTHXKEHUE ATHX LeJed CpelaHero oO0uero oOpa3oBaHUs BHOCHUT

usyuenue xumuu, KOoropoe rmpu3BaHoO obecneuums.
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(opMHpOBaHUE ECTECTBEHHO-HAYYHOW KapTHHBI MHpa, B KOTOPOHl CHUCTeMa XHMHUYECKUX

3HAHUH ABIIAETCA €€ BaKHEUIIINM KOMIIOHEHTOM,

pa3BUTHE WHTEIUIEKTYaJbHOTO M  HPAaBCTBEHHOTO TOTEHLHANa CTAapIICKIACCHUKOB,
¢bopMHpOBaHUE y HHUX D3KOJOTMYECKH TIPaMOTHOTO B Yy4eOHOW U MpodecCHOHAIbHON

JCATCIIPHOCTH, 4 TAKXKC B 6BITy;

OCO3HAaHUC Yy CTAapUICKIACCHUKOB HCO6XOIII/IMOCTI/I B pPa3BUTUHU XHUMHUH U XUMHYECKOU

MMPOMBIINIJICHHOCTH, KaK HpOHSBOHHTeHBHOﬁ CHIJIBI 06H_ICCTB3.;

MMOHUMaHUE HEOOXOMMMOCTH O€30macHOro OOpalIeHHs C BEHIECTBAMHM W MaTepHaiamH,

HCTIONb3YEMBIMH B MPOPECCUOHATLHON U TTOBCEAHEBHON YKU3HHU.

Lenamu uzyyenus xumuu ¢ cpeoneil wiKose A6IAI0mcs.

1)

2)

3)

BUJACHHUC W IIOHMMAHUEC 3HAYUMOCTHU XHUMHUYCCKUX 3HAHHH JJIL KaXXJI0ro 4ieHa COoluryMma,
YMCHHUEC OLICHUBATL PA3JIMYHLIC q)aKTBI " ABJICHHSA, CBA3aHHBIC C XUMHWYCCKUMH 00BbEKTaMH U
nponeccaMu Ha OCHOBC 00BEKTUBHBIX KpUTCPUCB U onpenenéHHoﬁ CHCTCMbI HCHHOCTeﬁ,

dhopmynmupoBaTh 1 00OCHOBBIBATh COOCTBEHHOE MHEHHE M YOCKICHUE,

IIOHUMAHHUE  POJIM XMMHUM B COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
UCHOJIb30BaHNE XUMHUUECKUX 3HAHUH 1J1s1 00bSACHEHHsSI 0OBEKTOB M MPOLIECCOB OKpY KaroIien

JIEUCTBUTEIILHOCTH — MPUPOIHOM, COLIMATBHOM, KYJIBTYPHOM, TEXHUYECKON CPEIbl;

¢opMHpOBaHHE Yy CTApIICKIACCHUKOB TPU HW3YYCHHUM XUMHH OIbITa TIO3HAHUS U
CaMOIO3HAHMS C MOMOIIBIO KJIFOUEBBIX KOMIICTEHTHOCTEH (KJIFOUYEBBIX HABBIKOB), KOTOPHIC
UMEIOT YHUBEpCAJIbHOE 3HAUCHHE JUI pa3IMYHbIX BUJOB JI€ATEIBHOCTH, — MOUCKA, aHAIN3a
u 00paboTKu MH(pOpPMAIUH, U3TOTOBIEHUE HH(POPMALITMOHHOTO IPOIYKTa U €T0 NMPEe3eHTaLUH,
NPUHATHUS pEIIeHUH, , KOMMYHHUKATUBHBIX HaBBIKOB, 0€30MacHOro oOpalleHusi c
BEIIECTBAaMH, MaTepuajaMMi M IMpOIecCaMU B MOBCEIHEBHOW JKM3HU M MPOQeCCHOHATBLHON

ACATCIIBHOCTH.

MeTtonnueckne 0cO0eHHOCTH Kypca

Conepkanne Kypca peanusyercsa u3 pacu€ra | 4 B HeAento. DTOT JUMHUT BPEMEHU U

00yclaBIUBaeT psJl METOAMUECKUX 0COOEHHOCTEH Kypca.

N3ydeHnne xuMuu Ha 6a30BOM ypOBHE alpuoOpU HE FOTOBUT CTAPIIECKIACCHUKOB K C/1aue

EI'D no xumun. [lo3TromMy B OCTpOEHUM Kypca UCIIONb30BAH AHMPONOUEHMPUUECKUI NO0X00,

IIpU KOTOPOM 00yueHHE MPeJIMETY NMPOUCXOANUT HAa OCHOBE Y4€Ta X UHTEPECOB, CKIIOHHOCTEH U
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0COOEHHOCTEH, BMECTO XEeMUOUEHMPUUECKO20 hO0X00a, TIPU KOTOPOM OOydYeHHE XUMHH
CTPOUTCSI HA OCHOBE ITPUHIIUIIOB U METOAOB NIO3HAHUS CAMON XUMHH.

Huskass MotuBanuss H3y4yeHHs XUMHMHM OOJBIIMHCTBOM YYalMXCS T'yMAaHUTapHBIX,
(U3NKO-MaTEMATUYECKUX KJIACCOB M WIKOJI OOYyClIOBIEHa €€ CTaTycoM Kak HeNpo(UIbHON
JUCUUIUINHEL [Io3TOMY C 1I€Nbl0 MOBBILIEHUSI UHTEPECA K XMMHUHU y TAKUX CTAPIIEKIACCHUKOB
MPENYCMOTPEHO YCWJIEHHE MPHUKIAJHOTO Xapakmepa CONCPKaHHA M II03HABATEIbHOU
JESATeIbHOCTH IpU OOY4EeHMM JaHHOTO Kypca, T. €. CBSI3M XMMHUHU C TOBCEIHEBHON J>KU3HBIO
yesoBeka. Tak, B Kypce OpraHM4ecKoid XMMHHM Ha 0a30BOM YpOBHE NpeJjiaraercsi U3ydyeHue
pasaena «OpraHuueckas XUMHS M OOIIECTBO», KOTOPBIM 3HAKOMUT CTapLICKIACCHUKOB C
OCHOBaMM OMOTEXHOJIOTUU M XUMHUH IOJIUMEPOB. A B Kypce 001eii XuMuM B pasjene «XuMus u
COBPEMEHHOE OOIECTBO» paccMaTpHUBaeTCs TeMa «XHMHUYECKas TPAMOTHOCTb, KAK KOMITIOHEHT
o0miell KyJabTypbl 4elnoBeka», (OPMHUPYETCS YBAKEHME K MHCTPYKUMSIM I10 SKCIUTyaTalluu
OBITOBBIX TNPHOOPOB W TpENapaToB, a C LENbI0 NPAaBWIBHOTO YXOJa 3a TPUKOTAKHBIMHU
U3JEIUAMU (YUCTKOM, CTUPKOM, CYIIKON, YTIOKKOMN), — YMEHHME YUTATh UX 3TUKETKHU.

VYueOHbIl MaTepuan Kypca XUMHUM Ha 0a30BOM YpOBHE WH3JI0KEH HE B CYXOM
TUIaKTHYeCKOM Gopmare, a popmame codecedosanusn c 00y4aroUMCsl HAa OCHOBE pealin3aliiu
MEKIIPEAMETHBIX CBA3EH C MUPOBOM XYyIOKECTBEHHON KYJIBTYPOU, JIUTEPATYPOU, JIUTEPATYPOH,
HCTOpUEH.

VYcuneHnue rymMaHuTapu3alui B OOYYEHHMHM XUMHMM B KJlaccaX M IIKOJAaX I'yMaHUTapHOIO
po¢uis NPOBOAUTCS C MOMOIIBIO METOJIOB, IPUEMOB U CPEACTB, IPUMEHSAEMBIX IPU U3YUYEHUH
TyMaHUTApHbIX TUCHUIUIMH. Hampumep, xopomuii pe3yapTaT Kak AJii HHOCTPAHHOTO SI3bIKa, TaK
U JUId XUMUH, 1aéT UCIOJb30BaHHWE XMMHMUYECKOIO MaTepuaja Ha COOTBETCTBYIOLIEM S3bIKE
y4aIMMUCS IIKOJI U KJIACCOB C YTIyOJIEHHBIM N3yY€HHUEM MHOCTPAHHOTO si3bIKa. Emé 6ombumii
s¢dexT 111 000MX MpeIMeToB OyIeT TOCTUTHYT, €CI K M0oJ00pY XMMHUYECKOro MaTepHualia Ha
WHOCTPAaHHOM $I3BbIKE€ IMPHUBJICKAIOTCS M CaMHU Y4YalllMecs, KOTOPbIE HAXOJIAT U MPEACTaBISAIOT
nH(pOPMALIMIO O Pa3BUTUM XMMHMUYECKOM HAyKM M IPOMBILIUIEHHOCTH B CTpaHaxX H3y4aeMOro
S3bIKa U O POJIM YUEHBIX-XMMUKOB 3TUX CTpPaH MpH MOJATOTOBKE COOOILEHUH U Mpe3eHTaluH 110
3ajaHuAM pyOpuku «lcnonp3yiTe JOMOTHUTENbHYIO MH(OPMAIMIO U BbIpa3uTe MHEHUE». B
CBOIO OdYepenb, JTO IO3BOJISIET pPa3BUBaTh UX HMH(OPMAIMOHHO-KOMMYHHKATHBHYIO
KOMITETEHTHOCTb.

B kiaccax ¢usuko-maremaTHuecKoro npouis TeMbl, CBA3aHHbIE ¢ (PU3UKON U3y4yaroTCs Ha
OCHOBE aKTHUBHBIX (opM (Oecen], TUCITYTOB, YPOKOB-KOH(EPEHLIT), 4TO MO3BOJISET 3HAUUTENBHO
YBEIMUYUTh JIOJI0 CaMOCTOATENbHOW paboThl yuamuxcs. Tak, Hampumep, paccMaTpuBaeTcs

y4eOHBI MaTepuall 1Mo CTPOSHHI0 aToMa M BEIIEeCTBa, HEKOTOPHIM acmeKkTaMm (pu3ndeckon u
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KOJUIOMTHON XUMUH, Ta30BbIM 3aKOHaM. Takoil MHTErpaTUBHBIA MOAX0] K OOYU4EHUI0 XUMHUU Ha
0a30BOM YpOBHE U MO3BOJISIET POPMHUPOBATH IIEIOCTHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MUpA.

Xumuueckuii IKCnepumenm u pacuémmuole 3a0a4u no Gopmynam u ypasHeHuam B Kypce
0a30BOT0 YpOBHS M3-32 HEOOJBIIOTO JIMMHUTA BPEMEHHU HCIOJIB3YIOTCS HECKOIBKO MHAYE, YEM B
OCHOBHOI IITKOJIC U TIPU U3YYCHUH XUMHH Ha YTITyOJIEHHOM YPOBHE.

VBenuueH yAeabHbIA BEC JEMOHCTPALMOHHOTO JKCIIEPUMEHTAa U  yMEHBIIEH —
7a00paTopHOro yueHuueckoro. [1oaToMy pekoMeHayeM NP BBHITOJIHEHUU 1€MOHCTPALMOHHOTO
SKCIIEPUMEHTA IIUPOKO MPUBJIEKATh YUAlIMXCA B KAU€CTBE ACCUCTEHTOB yunTessi. Kpome storo,
C LEJbK0 SKOHOMUM BPEMEHHM M YCWJICHHMS HArJISJHOCTH HAa YpPOKAaX XHWMHH IMpEIJIaraercs
WCIIOJIb30BaHNE BUACO(DPArMEHTOB M BUCOMATEPHANIOB, & TAKXKE KOJUICKIIHMIA, TTOJrOTOBIEHHBIX
K K&KJIOMY YPOKY XMMHH Ha OCHOBE PUCYHKOB-KOJIJIaXei U3 yueOHHUKOB.

Uto0bl peann3oBaTh B3aMMOCBSI3b KAUECTBEHHONW M KOJMYECTBEHHOW CTOPOH H3Yy4aeMBIX
XUMHYECKHX OOBEKTOB, — BEIMICCTB W peakiuid, — pacu€THble 3amadud 1o Qopmyiaam u
ypaBHEHUSM, HEOOXOIMMO TAaKXe YBEIUYHUTh YACIbHBI BEC CaMOCTOSTENBHON pPabOTHI
yuanuxcs. C 3Toi 1enplo pacu€THbIE 3aJaud, MpHUBENEHHBIE B KOHIIE KaKIoro maparpada
y4eOHHUKOB, OLIEHUBAIOTCS U KOMMEHTUPYIOTCS YUUTEIEM Ha MPOTSHKEHUH 3—5 MUHYT B Havalie
KaXJ0ro ypoka.

Packpvimue ceéa3u uszyyaemozo mamepuana ¢ 0Oyoyweii npogheccuonanvnoul
0eAmeIbHOCMbI0 GbINYCKHUKA CPEOHell WIKOJIbl CROCOOCmEyem YCUNEHUI0 MOMUGAUUU
yuawuxca K u3yuyeHuro Henpo@uibHoil OucCUunIuHpl. ITO MOXKET ObITh JOCTUTHYTO 4Yepes
BBITIOJIHEHHUE CTApIICKIACCHUKAMU 3aJaHuil ¢ oOmied tematnkoil «[loAroToBeTe COOOIICHHE O
TOM, KaK CBSI3aHBI CBEICHHUS KOHKPETHOH TeMbI ¢ BhIOpaHHOM Bamu BY3oMm wim ¢ Oymymieit
npodeccuOHANBHOM e TETbHOCTHION.

bonpuiyro pons B MHTErpanuu 3HAHMM CTAPLIEKIACCHUKOB IO XHMHUHU W JPYTUM
npeaMeTaM UTpalT  guinocopckue Kamezopuu u 3aKOHbl, HATIPUMEP, 3aKOHBI TEpexoia
KOJIMYECTBEHHBIX OTHOIICHHWI B KAY€CTBEHHBIC, CIMHCTBA M OOPHOBI MIPOTUBOMOIOKHOCTCH WIIH
KaTeropyusi «OTHOCUTEIBHOCTH HCTUHBI». Tak, B XOI€ AUCKYCCUM O CYTHM IEPUOAUYECKOTO
3aKOHA y4YalllMeCs NPUXOIIT K BBIBOAY O NPUYMHHO-CIEACTBEHHOM CBS3UM U3MEHEHUN CBOWCTB
3JIEMEHTOB M 00pa3yeMbIX MMHU BEIIECTB OT 3aps0B U3 aTOMHBIX sIep WIU O JIBOMCTBEHHOM
MOJIOKEHWH BOJOpOJAAa B Tmepuoanueckoil cucreme. [lpum paccmorpenun kiaccudukamm
XUMHUYECKHX DJIEMEHTOB M 00pa3yeMbIX WMH TPOCTHIX BEMIECTB (METaIbl U HEMETAIIbl) H
coeIMHEHUI (OKCHIBI U THIPOKCHIBI) HA OCHOBE OTHOCHTEILHOCTH MCTHHHOCTH O0YYAIOIIHECS
OCO3HAHHO paccMaTpUBAIOT 0a30BbIE MOHATHS Kypca: CTPOEHHUE aToMa U BUABl XUMHYECKHX

CBS3€il, TUIIBI KPUCTAIITMUYECKHUX PEIIETOK U (PU3HUECKHE CBOMCTBA BEIIECTB, aM()OTEPHOCTb.
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OguH yac B Henenlo, OTBEAEHHBIM Ha M3y4EHHME Kypca, MNpeArojaraeT IIHPOKOoe
UCIOJIb30BAHUE JEKUUOHHO-CEMUHAPCKOU (POpMbl npoeedeHus y4eOHvlX 3aHaAmuil. ITO
MO3BOJISIET CTAPILEKIACCHUKAM HE TOJBbKO 3(P(PEKTHBHO ycBauBaTh COAEpXKAHUE Kypca, HO U

TOTOBUT UX K IPOJOKEHNI0 00pa30BaHus B BBICLIEH IIKOJIE, I/1€ Takas (hopma rnpeodiiagaeT.

OO0mas xapakTepucTHKa Kypca

OcoOeHHOCTH coOnepKaHUSg M METOIUYECKOrO IMOCTPOEHHUs Kypca chOpMHUpPOBaHBI Ha
ocHose ®I'OC COO.

1. Conepxanue Kypca BBICTPOEHO JIOTMYHO M JOCTYIHO B COOTBETCTBUHU C CHCTEMHO-
JeSITEIPHOCTHBIM MTOJIXOJIOM Ha OCHOBE UEpapXUU y4EOHBIX MPOOIeM

2. B 10-om kimacce cTapmieKIIaCCHUKW 3HAKOMSTCS C OOraTbiM MHUPOM OpPraHUYEeCKHUX
BEIIECTB HA OCHOBE pean3alliy UJIe B3aUMOCBSI3H XUMUYECKOTO CTPOEHUS ITHX BEIIECTB C UX
CBOMCTBaMH U IPUMEHECHUEM

3. Conepxanue Kypca oOmeld xumuu B 11-om kiacce crmocoOcTByeT (HopMUPOBaAHHIO
€IMHON XMMHYECKOH KapTUHBI MHpa y BBITYCKHHKOB CpPEIHEW IIKOJIbI MYyTEM pPacCMOTPEHUS
00IIKX JI1 HEOPTaHUYECKON U OPraHUIECKOM XUMUHU TTOHSATUH, 3aKOHOB M TCOPHI.

4. V3yuenue Kypca MpOBOJUTCA HA OCHOBE COYETAHUSI TEOPUH U IMPAKTUKH MPOOIEMHOIO
oOydeHUs U MoAaY MaTepHralia B JIOTUKE HAyYHOTO TIO3HAHUSI.

5. TeopeTnueckne TOJOKEHHUS Kypca IIUPOKO MOAKPEIUICHBI JE€MOHCTPAIMOHHBIMU
XUMHUYECKUMHU SKCIIEPUMEHTaMHU, Ja00paTOPHBIMU OIBITAMH U MIPAKTUYECKUMH pabOTaMHu.

6. Peanmu3yeTcst nHTETrpanus Couep:kaHus Kypca ¢ MpeaMeTaMu He TOJIIBKO €CTECTBEHHO-
HAy4YHOT'0, HO ¥ TYMaHHUTapPHOIO [IUKJIOB.

7. JIOCTMXEHHMIO TPEAMETHBIX, METAampeIMETHBIX ¢ JUYHOCTHBIC pPE3yIbTaTOB
CIOCOOCTBYET cucTema 3afaHuii B ¢opmare peduieKcuu: MpoBephTe€ CBOW 3HAHMS, MPUMEHHUTE
CBOM 3HaHMsI, UCIIOJIb3YHTE JOMOIHUTENbHYIO HHGOPMAIUIO U BhIPA3UTE MHEHHE.

8. PackpbiBaeTcsi posib POCCHUCKMX YUEHBIX B CTAHOBJICHUM MHUPOBOM XHUMHUYECKOU
HAyKH, 4TO CIIOCOOCTBYET BOCIUTAHHIO MATPHUOTU3MA U HAIIMOHATIBHON CaMOUICHTH(PUKAIIH.

9. Kypc peanuzyeT cB3b y4eOHOUM TUCITUIUIMHBI C )KU3HBIO, YTO CTIOCOOCTBYET YCHIICHHUIO
MOTHBALIMU YYAIIUXCA K U3YYEHHUIO HEMPO(PUILHON XUMUN Yepe3 pacKphITHE CBSI3U U3Y4aeMOIo
Marepuaia ¢ Oyayiiei o0pa3oBaTeIbHON TpaeKTOpUel U MPOoPeCcCUOHATIEHOMN eI TEIIbHOCTH.

10. B xypce npeacTaBieHbl COBPEMEHHBIE HAIMIPABICHUS PAa3BUTHSI XUMUYECKON HAyKH U
TEXHOJIOTHH.

11. B xypce Hanuim oTpakeHHe OCHOBHBIE CO/IepKATEIbHbIE JINHUU:

o «Bewjecmeo» — 3HaHUSA O COCTaBe, CTPOCHUH, CBOMCTBaX ((PU3MUECKUX, XUMHUUECKUX H

6I/IOJ'IOFI/ILIGCKHX), HaXO0XJACHUHU B IPUPOAC U ITOJTYUCHHUN BaXHEHIITNX XUMHUYECKUX BCIICCTB,



o «Xumuueckas peaxkyus)) — 3HAHUA O MPOHCCCAX, B KOTOPLIX HNPOABIAIOTCA XUMHYCCKUC

CBOICTBa BCIICCTB, YCIIOBUAX UX IMPOTCKAHUA U crocobax YIIPABJICHUS UMU,

e «IIpumenenue eewjecme» — 3HAHUS B3aUMOCBA3U CBOWCTB XHUMHMUYECKUX BEIIECTB,
HauOoJiee  WUCIMOJNB3YeMbIX B OBITY, TPOMBIIUICHHOCTH, CEJIhCKOM  XO3SMCTBE,

3/[paBOOXpPaHEHHUH U Ha TPAHCIIOPTE;

o 3bik xumuw» — cuUcTeMa 3HAHUK O BaXKHEUIITUX MOHATHSIX XUMHH W XHUMHYCCKOH
HOMEHKJIaType HeopraHuuecknx u opranmdeckux aemects (MIOITAK u TpuBmanbHOR);
BJIaJICHUE XUMHUYECKON CUMBOJIMKON M €€ OTPaXKEHUEM Ha NMUChbME, —XUMUYECKUMH 3HAKaMH1
(cumBonamu), (GOpPMYJIBI U YpaBHEHUS, a TAKXKe MpaBUIIa MepeBoia HHHOPMAIHK C POITHOTO

A3bIKa Ha A3bIK XMMHUH U 06paTHO.

MecTo npeamera B yueOHOM IJIaHe

Kypc xumum B cpemgnedl mkone npeaycMmarpuaerca denepanbHbIM TOCYIapCTBEHHBIM
o0pa3oBaTelIbHBIM CTAaHAAPTOM KaK COCTaBHas 4acTh MpeaMeTHoi obnactu «EcTtecTBeHHO-
Hay4YHbIE TPEMETBI».

XuMus BKIIIOYEHA B pas3zaen 0a3ucHOro yueOHOro IiaHa cpenneit mkoisl «CoaepxaHue,
dbopmupyemMoe ydacTHHKaMH OOpa30BaTEIBLHOTO TPOIEccay, MOITOMY OOYYaroIIMecs MOTYT
BBIOpATh XUMHIO Ha 6a30BOM ypPOBHE.

B 6a3ucHoM y4eOHOM IUTaHE IIKOJBI M3Y4YE€HHE XUMHUH MPOBOIUTCS U3 pacuéra | yac B
Hezaento (70 yacoB 3a /aBa roga oOy4eHHs1), B COOTBETCTBUU C KOTOPHIM U pazpaboTaHa JaHHAas
pabouast mporpamMma Mo XUMHH ISl CpeHero o0iero oopazoBaHus Ha 6a30BOM ypOBHE.

IInanupyemble pe3yJibTaThbl H3y4YeHHs Y4eOHOro npeaMera « XMMHI» HA YPOBHE CPeIHero

o0uiero oopazoBanust

Buinycknuk na 6a3zoeom yposne nayuumcs.
— NOHUMAamMb XUMHUYECKYIO KapTUHY MHUpPA KaK COCTaBHYIO YacCTh LEIOCTHON HAyYHON KapTHHBI
MUDA;
— packpuvléams poilb XUMUU U XUMHUYECKOIO IPOM3BOJCTBA KaK IPOU3BOAMTEIBHON CHIIBI
COBPEMEHHOI0 00I1eCTBa;
— ¢hopmynuposams 3HaUCHUE XUMHHU U €€ TOCTHXKEHUN B MOBCETHEBHOM KU3HU YETIOBEKa;
— YCMaHasnu8ams B3aUMOCBSI3U MEX1y XUMHUEHN U IPYTMMU €CTECTBEHHBIMHM HAayKaMH;
— @opmynupoéams OCHOBHBIC TOJOXKEHHUS TEOPUH XUMHUYECKOTO CTPOCHHUS OpraHHYECKUX
coequHeHuit A. M. bByrnepoBa M WTIOCTpUpPOBaTh UX NpPUMEpaMU W3 OPraHUYECKOH U

HeopraHquCKoﬁ XHUMHH,
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— apeymenmupoeams YHUBEPCAJIbHbBIA XapaKTEP XUMHUYECKUX MMOHATUH, 3aKOHOB U TEOPUU JJIs
OpraHUYEeCKON U HEOPraHUYECKON XUMUU;

— gopmynuposams llepuonnueckuii 3akon J[. 1. MenneneeBa u 3aKOHOMEPHOCTH U3MEHEHUH B
CTPOEGHUU M CBOMCTBAX XMMMYECKHMX 3JIEMEHTOB M OOpa30BaHHBIX MMM BEIECTB Ha OCHOBE
[epuoanueckoit cucTeMbl Kak rpaguueckoro otoopaxenus [lepruonuueckoro 3akoHa;

— Xapakmepu306ams S- U P-2JEMEHTBI, a TAKKE KEJIE30 M0 UX NOJIOKEHUIO B [lepuonnueckon
cucteme 1. . Mennaeneena;

— Kkaaccuguyuposams XAMUYECKHE CBA3M U KPUCTAJUIMYECKHE pEHIETKH, OOBICHSTH
MEXaHU3Mbl HMX OOpa30BaHWs M JOKA3bIBaTh €IUHYI0 TPUPONY XUMHUYECKHUX CBA3EH
(KOBaJICHTHOM, HOHHOMW, METAITUYECKON, BOTOPOIHON);

— 00bsCHAMb TPUUUHBI MHOTOOOpa3Hsl BELIECTB, UCIIONbB3Ys SBJICHUS M30MEPHUH, TOMOJIOTHH,
aJUIOTPOIINY;

— Kaaccuguyuposams XUMUYECKHE PEaKIUN B HEOPTaHWYECKOW M OPraHMYECKOH XUMHH MO
pa3IMYHBIM OCHOBAHUSAM U YCMAHAIUéamv CIEUU(PUKY TUIOB pEaKkUUMid OT oOIlero uepes
0COOEHHOE K ETUHUYHOMY;

— Xapaxkmepu3o6amy THAPOIN3 KaK crenU(PUUHBI OOMEHHBIH MPOLECC U pPACKpbI8aAmb €ro
POJIb B )KUBOM U HEXXUBOU NPUPOJE;

— Xapaxmepu306ams DIEKTPOIU3 KaK CIEHU(PHUHBIA OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN
MPOLIECC U ONPEAEIATh €r0 MPAKTUUECKOE 3HAYEHHUE;

— Xapaxmepu3o6ams KOPPO3UI0 METAIOB KaK OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIN MIPOLIECC U
npeoiazams CIOCOOBI 3alIUTHI OT HeE,

— Kaaccuguyuposams HEOPraHMIECKUE U OPraHNUECKUE BEIECTRA,

— Xxapaxmepuzoséams 0O0IINE XUMUYECKHUE CBOMCTBAa BAKHEWUIINX KIACCOB HEOPTaHMYECKHUX H
OpraHMYECKHX COCTUHEHHH B IJIaHe OT 00Iero uepe3 0COOEHHOCTh K e IMHUYHOMY;,

— UCnonb306amb 3HAKOBYIO CHUCTEMY XHUMHUYECKOTO S3bIKa JJIi OTOOpa)KeHHsI CoCTaBa
(xumuueckue GOpMYIbl) U CBOWCTB (XMMHUYECKUE YPaBHEHHUS ) BEIIECTB;

— UCNnoIbL306ams NPaBUiIa U HOPMbI MEXIYHAPOIHON HOMEHKIIATYPhI 1JI1 Ha3BaHUN BEILECTB 110
(dbopMynam U, HA0OOPOT, 711 COCTABICHHSI MOJEKYISIPHBIX U CTPYKTYPHBIX (DOPMYI COETMHEHUMN
10 UX HAa3BaHUsM;

— 3Hamb TPUBMAJIbHBIE Ha3BaHUS BaXXKHEUIIMX B OBITOBOM OTHOUIEHMHM HEOPTraHWYECKUX U
OpPraHUYECKUX BEILECTB;

— Xapakmepu3z06amb CBOWCTBA, TOJYyYEHHE W NPUMEHEHUE BaKHEHIIMX NpeacTaBUTENeH
KJIACCOB OPraHMYECKHUX COENMHEHUH (aJKaHOB, aJIKEHOB, AJIKUHOB, aJIKaAHEHOB, apOMaTUYECKUX
YIJIEBOJIOPONIOB, CIIUPTOB, (PEHOJIOB, aibJETUAOB, MPEIECIbHBIX OJHOOCHOBHBIX KapOOHOBBIX

KHCJIOT, CIIOKHBIX 3()UPOB U KUPOB, YIIIEBOJOB, AaMUHOB, aMUHOKHCIIOT);
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—-  ycmaHaénueams 3aBUCUMOCTh SKOHOMHMKH CTpPaHbl OT J0OBIYM, TPAHCIOPTHPOBKH H
nepepaboTKH yrIeBOJOPOIHOTO ChIpbs (HE(DTH U MPUPOTHOTO ra3a);

— 3KCNEPUMEHTAIBHO noomeepoicoams COCTaB W CBOMCTBA Ba)KHEMIIMX IpeAcTaBUTENIEH
M3YYEHHBIX KIJIACCOB HEOPTaHWYECKHX W OPTaHWYECKHX BEIIECTB C COOJIIOCHUEM IIpaBUII
TEXHUKH O€30MacHOCTH Juid paboThl € XHWMHYECKMMH BEIIECTBAMH M J1a0OpaTOpHBIM
000pyIOBaHUEM;

— Xapaxkmepu3zo6ams CKOPOCTb XUMHMUYECKOW pEakIuu MU €€ 3aBUCUMOCTh OT pa3iIM4yHbIX
(hakTopoB;

— Xapaxmepu308ams XUMHUUECKOE PaBHOBECHE U €r0 CMEIIEHUE B 3aBUCHMOCTH OT Pa3IMYHbBIX
(akTopoB;

— npouszsooums Pacdy€Tbl IO XUMHMYECKUM (QOpMyIaM H ypaBHEHHMSM Ha OCHOBE
KOJIMYECTBEHHBIX OTHOIIEHUI MEX/y Y4aCTHUKAMHM XUMHUYECKUX PEAKLIMMH;

— cobniooams TpaBUiIa SKOJIOTHUECKOM 0€30IacCHOCTH BO B3aMMOOTHOIIEHHSX C OKPYKaroIei
Cpeaoi npu oOpaleH!NH ¢ XMMUYECKUMU BEIlleCTBAMU, MaTe€praIaMy U MPOLECCaMHU.
Buinycknuk na 6a3080m ypoene noayuum 603mModCHOCHb HAYUUMbCA:

— UCNONb306amb METOJbl HAyYHOTO II03HAHMSA IPU BBIIOJHEHMU IIPOEKTOB M Yy4eOHO-
WCCIIEIOBATEIbCKHX 33/1a9 XUMUIECKOH TEMaTHKH;

— NpPOCHO3UpPO6amMb CTPOCHHWE U CBOMCTBA HE3HAKOMBIX HEOPraHMYECKHX W OpPraHMYeCKUX
BEIIIECTB HA OCHOBE aHAJIOTUH;

— NpocHO3Upo6amb TEYCHHE XUMHUYECKHX MpPOLECCOB B 3aBUCUMOCTH OT YCIOBUH HX
MPOTEKAHUS U MPeJIararh CIIoCOOBI YIPABICHHUS STHMHU TPOIIECCAMU;

— yCcmaHagIueams B3aUMOCBS3M XUMHH C TIpEJIMETaMH TyMaHHTAPHOTO IUKJIA (SI3BIKOM,
JUTEPaATypOi, MUPOBON XyH10KECTBEHHOH KYJIBTYpO);

— packpuvléams poib XUMUYECKUX 3HAHUH B OyayIiel NpakTHUeCKON 1eATelbHOCTH;

—  packpvléamb  pOIb  XUMHUYECKHX 3HAaHWH B  (OPMHPOBAHWHM  WHAMBHIYaTHHOM
o0pa3oBareIbHON TPAEKTOPUU;

— npocHo3upoéamv CHOCOOHOCTh HEOPraHMYECKUX M OPraHMYECKHX BELIECTB MPOSBIATH
OKHCIIUTEIbHbIE W/WIM BOCCTAaHOBUTENBHBIE CBOWCTBA C Y4YETOM CTENEHEW OKUCIIEHUs
3JIEMEHTOB, 00Pa3YIONMIUX HX;

— apeymeHmupoeams €IUHCTBO MHpPA BEIIECTB YCTAHOBICHHEM T'€HETUYECKOW CBS3U MEXITY
HEOPTraHUYEeCKUMHU M OpraHUYECKUMH BELIeCTBAMH;

— 61ademb XUMUYECKHUM SI3bIKOM JUIsl 00OTaIlleHUs CIOBAPHOTO 3araca 1 pa3BUTHS PEeUH;

— Xapaxmepu306ams CTAHOBJIEHUE HAydyHOW TEOpUHU Ha NpumMepe oTKpbITHs llepunoanyeckoro

3aKOHa U TCOPHUH XUMHNYECKOTO CTPOCHUA OPTaHNYCCKHUX BCIICCTB,
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— KPUTHUYECKU OMHOCUMbCS K TICEBIOHAYYHOW XMMHUYECKOW WMH(OpManmu, MoaydaeMou u3
pa3HbIX HICTOUHHKOB;

— NOHumMams TI00aNbHbIE MPOOJIEMBI, CTOSILIME TIEpel YeJIOBEYECTBOM (PKOJOTHYECKUE,
SHEPIreTUUYECKHUE, CHIPbEBBIC), U npediazams MYTH UX PEIICHHS, B TOM YHCIIE U C TTOMOIIBIO

XHUMHU.

JInuyHOCTHBIE, MeTaNpeIMeTHbIE U MPeIMETHBIE Pe3yIbTAThI 0CBOCHHS Kypca
OOyueHne XMMHUH B CpeJHEH IIKoJie Ha 0a30BOM ypOBHE IO JJaHHOMY KypCy CIIOCOOCTBYET
JOCTHYKEHUIO 00YUYaAIOIIMMUCS CIIECAYIOIINX JIUYHOCHIHBIX Pe3Y1bmamos.
1) 4yBcTBa TOpPAOCTH 3a POCCHUHCKYIHD XHMHUCCKYK0 HAyKy M OCO3HAaHUE POCCHICKOM

rpaKAaHCKON UJIEHTUYHOCTH — 8 YeHHOCMHO-0OpUeHMAayuoHHoU cepe;,

2) 0co3HaBaTh HEOOXOAMMOCTh CBOCH MMO3HABATEILHOMN JCATEIBHOCTH U YMCHHUE YIIPABIATH €O,
TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOpa30BaHUIO HA MPOTSHKEHUU BCEU KU3HU; TOHMMAaHUE
BR)XHOCTH HENPEPBHIBHOTO 00pa30oBaHMs Kak (aKTOpy YCHEIHOW NpoQecCHOHANBHOU U

OOLIECTBEHHON JEATEIbHOCTU; — 8 NOo3HasamenbHoli (KOTHUTUBHOW, MHTEIEKTYaJIbHOM)

chepe

3) TOTOBHOCTH K OCO3HAHHOMY BBIOOPY JajibHEHIIEi 00pa30BaTe/IbHON TPACKTOPHH MK chepbl

po¢eCCUOHATTEHOM JACSITENIBHOCTH — 8 MpPYy008ol cihepe;

4) HenpusTHE BPEAHBIX NPHBBIYCK (KYpeHHUs, YINOTPEONCHHs alKorolisi M HapKOTHKOB) Ha
OCHOBE 3HAaHMM O TOKCHYECKOM M HApKOTUYECKOM JIEHCTBUM BELIECTB — & cghepe

300posvechepediceHUs U He30NACH020 00PaA3a HCU3HU,

Memanpeomemuvimu pe3yivmamamu OCBOCHHS BBITYCKHUKAMHU CPEIHEH ILIKOJBI Kypca

XUMHH SABISIOTCS:

1) ucnonvszosanue OCHOBHBIX METOMOB IO3HAHUS (OMpEC/iCHHE HCTOYHUKOB YYEOHOH WU
Hay4yHOU WH(pOpMAIMHY, TTOTYYEHHE ITON MHPOpPMaIUH, €€ aHaINu3, U YMO3aKJIIOUEHHs Ha €TO
OCHOBE, W3rOTOBJICHHWE U TMpe3eHTalus WHPOPMALMOHHOTO MPOAYKTa; IPOBEICHHE
SKCIIEPUMEHTa, B TOM 4HCIE€ W B TPOIECCe HCCIENOBATENbCKON AEsITeTbHOCTH,
MOJICJIMPOBAHUE HM3y4aeMbIX OOBEKTOB, HAOIIOICHUE 3a HUMH, UX H3MEpeHHE, (Purcamms
pe3yJAbTaToOB) M WX HpuMeHeHue JUIS TIOHUMaHHS pPa3IMYHBIX CTOPOH OKpYKarolien

JIEHCTBUTEIILHOCTH,

2) enadeHue OCHOBHBIMH MHTEIUICKTYaJbHBIMH ONEpanusMu (aHaIU3 ¥ CUHTE3, CPaBHEHHE U

cucTteMaruzanusi, OO0OOIICHHME W KOHKpeTHU3alus, KiIacCU(pUKAIMSI U TIOMCK aHaJIOTOB,
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BBISIBJICHHE MPUYMHHO-CIICICTBEHHBIX CBS3ed, (OPMYIMpPOBKA THIOTE3, MX HpPOBEpKa U

(bopMyIHpOBKa BBIBOJIOB);

3) nosHanue OOBEKTOB OKPYKAIOIIET0O MHpa B IUIAHE BOCXOXKICHUS OT a0CTPaKTHOTO K

KOHKPETHOMY (OT OOIIIET0 Yepe3 YaCTHOE K CIUHUYHOMY);
4) cnocobHocmb BBIIBUTATH HICH U HAXOAHUTH CPEIICTBA, HCOOXOMUMBIC ISl UX TOCTHIKCHUS;

5) ymenue GpopMynHpOBaTH LETU U ONPEICIATh 3a7a4i B CBOCH MMO3HABATEILHON JESTEIBHOCTH,

OTIpEIeTISATh CPENICTBA JIJIS JOCTHOKEHUS 1IeJIel U peIleHHs 3a/1ad,

6) onpedenssmv  pa3zHOOOpa3HbIE HCTOYHHKH  TONYYCHHS  HEOOXOAMMOW  XHMHUECKOU
uH(pOpMAIlMK, YCTAHOBJICHHE COOTBETCTBHUS COAEpKaHUA W (OPMBI  MPEACTABICHHUS

MH(OPMAIIMOHHOTO TPOIYKTa ayTUTOPUH;

7) ymeHue TIDONIYKTUBHO OOWIATBCSI M B3aMMOJACHCTBOBATH B IPOIECCE COBMECTHOU
NESITeIbHOCTH, YYHMTHIBATh MO3UIMU JPYIMX YYACTHUKOB JESTEIBHOCTH, 3(PPEKTUBHO

paspemniaTh KOH(PIUKTHI;

8) ecomosnocms K KOMMYHUKAIMK (TIPEACTAaBIATh PE3yIbTaThl COOCTBEHHOHM MO3HABATEIbHON

ACATCIBHOCTH, CJIBIIIATh U CIIYIIATh OINIIOHCHTOB, KOPPCKTUPOBATH CO6CTB€HHYIO HOSI/II_[I/IIO);

9) ymenue WCHONB30BaTh CPEACTBA HMH(POPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJIOTHI
(nanee — MKT) B pemieHUn KOTHUTUBHBIX, KOMMYHUKATHBHBIX U OPraHU3alMOHHBIX 33]1a4 C
coOiofieHueM  TpeOOBaHMI  SPrOHOMHUKHM,  TEXHMKM  O€30MacHOCTH,  T'UTUEHBI,

pecypcocOepexeHusi, IPaBOBBIX U ATHUYECKUX HOPM, HOPM HH(GOPMAITMOHHON O€30MTaCHOCTH;

10) 81a0eHie SI3BIKOBBIMU cpeacrTBaMu, B TOM YHCJIC U A3BIKOM XUMHWU — YMCHHC SICHO, JIOTUIHO
M TOYHO HU3JIaraTb CBOIO TOYKY 3PCHUSA, UCIIOJIb30BATh AACKBATHLIC A3BIKOBLIC CPCACTBA, B TOM

YHUCJIE ¥ CHMBOJIbHBIE (XUMHUUYECKHUE 3HAKHU, POPMYITBI U YpaBHEHUS).

Ilpeomemnvimu pezynvmamamu N3y4eHs XMMUU Ha 0a30BOM YPOBHE Ha CTYIIEHU CPEAHETO
o011ero 00pazoBaHUs ABISIOTCS CIEAYIOIINE PE3YIbTaThI.

. B no3HaBaresibHOII cepe:

1. 3nanue (nonumanue) TEPMHHOB, OCHOBHBIX 3aKOHOB M Ba)KHEHINIMX TEOpHH Kypca

OpraHWYeCKOM M 00IIeH XUMHH,
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2.  ymenue HaOIIONATh, OMHUCHIBATh, (DUKCUPOBATH PE3YIbTAThl U JIENaTh BBIBOJBI Ha OCHOBE
JEMOHCTPALUOHHBIX U CAMOCTOATEIIBHO MIPOBEAEHHBIX DKCIIEPUMEHTOB, UCIIOIb3Ys MJI1 3TOr0

POIHOM (PYCCKUIN MM MHOW) SI3BIK U SI3BIK XUMUU;

3. YMeHUe KJIaCCI/I(I)I/II_II/IpOBaTb XUMHUYCCKUC BJICMCHTBI, IPOCTBHIC BCUICCTBA, HCOPIraHNUYCCKUC U

OpPraHM4YCCKHUEC COCAUHCHUA, XUMHUYCCKHEC ITPOLECCHI,

4. ymenue XapaKTepu30BaTb 00IlKE CBOMCTBA, MOIYYEHUE U IPUMEHEHUE HW3YYEHHBIX KJIacChl

HCOPTaHNYCCKHUX U OPraHNYCCKUX BCIICCTB U UX BaKHEHIIINX HpeZ[CTaBHTeHCﬁ;

5. onucelednb KOHKPCTHBIC XUMHUYCCKHUE PCAKIUHU, YCIIOBUA HUX HNPOBCACHUA W YIIPABICHUA

XUMHUYCCKUMU MMPOoICCCaMu;

6. ymenue TIPOBOAUTH CAMOCTOSTENBHBIH XMUMHUYECKHH OKCIEPUMEHT U  HaOM0AaTh
JNEMOHCTPAIIMOHHBIM  AKCIEPUMEHT, (UKCHPOBaTh pe3ylabTaThl W JeNaTb BBIBOJABl U

3aKJIFOYCHHUS 110 PEe3yJIbTaTam,

7. npocHo3upoeamsv CBOMCTBA HCU3YUCHHBIX BCIICCTB 110 aHAJIOT'HU CO CBOMCTBaMU HU3YUYCHHBIX

Ha OCHOBC 3HAaHHUA XUMHNYCCKUX SaKOHOMepHOCTeﬁ;

8. ompedensimv MCTOYHMKM XUMHUYECKOW HH(pOpMalMM, NOTydaTh €€, MPOBOJUTH aHAJU3,

HU3Tr0TaBJ/IMBAThb I/IH(bOpMaHI/IOHHHﬁ IPOAYKT ¥ NPEACTABIIAITH €TI0,

9. ymemwv nonvzosamvcs o0O0A3aTENBHBIMU CHPABOYHBIME Marepuaiamu: llepuomndeckoit
cucteMo  xumuyeckux  osaemeHtoB  J[. 1. MenneneeBa, Ttalmuiei  pacTBOPUMOCTH,
AJIEKTPOXUMUYECKUM PSAJOM HAMPSHKEHUH METAJUIOB, PSJIOM AJIEKTPOOTPUIATEIBHOCTH — IS
XapaKTEPUCTHKU CTPOCHHUS, COCTaBa U CBOMCTB aTOMOB XUMHUUYECKUX AieMeHToB |—IV nepuonos

n 06pa30BaHHBIX HMHU IPOCTHIX U CIIOKHBIX BCIICCTB,

10. ycmanosénenue 3aBUCUMOCTH CBOWCTB M TPUMEHEHHUS BAXKHEHIIMX OPraHU4YecKUX
COCIMHEHUN OT UX XMMHYECKOTO CTPOCHHS, B TOM YHUCJIE U OOYCIIOBICHHBIX XapaKTEPOM 3TOTO

CTpoeHH (TIpeeIbHBIM WIH HETPEIEIbHBIM) U HaJHUueM (PyHKIMOHAIBHBIX TPYIIIL;
11. mooenuposanue MoKyl HEOPTaHUIECKUX U OPTaHUYECKUX BEIIECTB;

12. nonumanue XUMHYECKOM KapTHHBI MHpa KaK HEOTHEMJIEMON 4acTd IIeIOCTHOW Hay4HOH

KapTHHBI MHpA.
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. B 1eHHOCTHO-OPHEHTAIMOHHOI cepe — dopMHUpOBaHUE COOCTBEHHOM MO3ULIUH MPU
OLICHKE TTOCIEICTBUI ISl OKpPY)KAIOIIEH Cpeibl AEATEIbHOCTH YeJOBEKa, CBS3aHHOM C

IIPOU3BOJICTBOM U NEePEpabOTKOM XMMHUECKUX POIYKTOB;

[1l. B TpynoBoii cepe — nposedenue XUMHUUECKOTO SKCIIEPUMEHTA; pazeumue HABBIKOB
y4eOHOM, POEKTHO-UCCIICIOBATEIILCKOW U TBOPYECKOW NESTENILHOCTH TPH BBINOJIHEHHU

WHIAWBUAYAJBHOT'O ITPOCKTA IO XUMHUU;

IV. B chepe 310poBoro odpasa Ku3HU — coOn00enue TIpaBuil 0€30MaCHOr0 OOpalleHHs C
BEILIECTBaMH, MaTepHallaMH; OKa3aHHE IepBOM IMOMOIIM NPU OTPABICHUAX, OXKOTax H
TpaBMaX, MOJYYEHHBIX B pe3yjbTare HapyLIEHUS MPaBUI TEXHUKU O€30MaCHOCTH MpHU

pabote ¢ BemecTBaMu 1 1a00paTOPHBIM 000PYIOBAHUEM.

Conep:xanue kypca 10—11 kinaccoB. ba3oBbliii ypoBeHb

ConepkaHue Kypca XapakTepu3yeTcsl IeIOCTHOCTBIO M CHCTEMHOCTBIO y4eOHOTO
mpeaMeTa, Ha OCBOEHHE KOTOPOT0 OTBEICHO JKECTKO TUMUTHPOBAHHOE yueOHOE BpeMsl.

[lepBas gacTh Kypca (10 ki1acc) mocesiieHa OpraHUYECKUM COeTMHEHUIM, a BTopas (11
KJIacc) — 001Iel XUMUHU.

CTpyKTypuUpOBaHHE Kypca OpPraHMYECKOM XHMHUH ONPEIEsSeTCs WJICSIMU TEOpUU
pa3BuBaroIIero ooyueHus JiabkoHuHA U B. B. JlaBb10oBa M CTaBUT ENbIO PA3BUTHE YYAIIUXCS
HenpOo(UIBHBIX M0 OTHOIICHHUIO K XMMHHU KJIACCOB CPEACTBAMU yuyeOHOU quCHUIUIUHEL [loaTomy
BHaYaje pacCMaTPHUBAIOTCA KPAaTKHE TEOPETUUYECKHE CBEACHHS O CTPOCHUH, KIACCUPUKAINHU U
criocobax GopMUPOBAHUS HA3BAHWA OPTAaHMYECKHUX COCAMHCHUN, 00 0COOCHHOCTSAX MPOTEKAHUS
OpraHWYECKUX pEaKIuil B CPAaBHEHUM C U3YYEHHBIMU B OCHOBHOM IIIKOJIE THMIAMU XUMHUYECKHX
peakuuii ¢ yyacTueM HeOpraHMYeCKHUX BelecTB. Ha HayanbHOM 3Tare pacKpbIBArOTCS MPUUMHBI
MHOT000pa3usi OpraHuIeCKUX COCTMHCHUIA.

Jlanee paccMaTpuBarOTCSI OCHOBHBIE  KJIACChl ~ OPraHMYECKUX  COECJUHEHUH —
YIJIEBOJOPO/IOB (aJIKaHOB, aJKEHOB, IUEHOB, aJKWHOB, apEHOB) U UX MPHUPOJIHBIX MCTOUHHUKOB
(mpupoaHoro raza, He()TH U KAMEHHOTO YTJisi). DTO MO3BOJSET 3aKPEMUTh OCHOBHBIC MOJOKEHUS
TEOPUU XMMHUYECKOTO CTPOEHHUS OpraHuYeCcKux coeaquuennii A. M. bytieposa.

3areM CBEIECHMSI O 3aBUCHMOCTH CBOMCTB OPraHMYECKUX COCIMHEHHH OT MX CTPOCHUS
pa3BUBAIOTCS MPU PACCMOTPEHUU KIIACCOB KHUCIOPOACOACPKAIIUX COCAUHEHUIN (CIHMPTOB,

(1)CHOJ'IE[, aJIbACTUI0B, Kap6OHOBBIX KHUCJIOT, CJIOXHBIX 3¢)I/IpOB, JKHUPOB H yTHGBOI[OB) )51
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a30TCOAEPIKAIINX OPTAHUYECKUX COCTUHEHHM (aMUHOB, aMUHOKHCIIOT, OCJIKOB U HYKJIEHMHOBBIX
KHUCJIOT).

Wnero uenenonaranusi, T. €. OTBETAa Ha BOIPOC O POJIM OPTaHUYECKOW XMMHUU B KU3HU
COBPEMEHHOTO OOIIECTBa, peaju3yeT 3aKIIoYuTeNIbHas I1aBa Kypca «OpraHuyeckass XUMUs U
obmiectBo». B Heil oOyuaromuecs 3HAKOMSTCS C TaKUMH BaXXKHBIMH B TPAKTHYECKOM U
OMOJIOTMYECKOM OTHOIICHHH BEIIeCTBAMH W MarepuajaMH, KaK IUIacTMacChl W BOJIOKHA,
(hepMeHTbI, BUTAMUHBI, TOPMOHBI U JIEKapCTBa, a TAKXKE C TOCTUKEHUSIMU OMOTEXHOJIOTHH.

Wnen Teopun pa3BuBaroiiero o0yueHus mojokeHbl 1 B OCHOBY Kypca o01iel xumuu. Y
CTapIIEKIACCHUKOB (OPMHPYETCS IEIOCTHOE TMPEACTABICHUE O XHUMHUYECKOW HayKe U
XUMHUYECKOM IIPOU3BOJICTBE, a TAKXKE O €IMHON €CTECTBEHHO-HAYYHOM KapTUHE MUpPA, B KOTOPO
XUMHUYECKasi KapTUHA MHUpa SBISIETCs €€ HeOTheMJIEMOI YacThIO.

B kypce oOmieit xuMuM BHa4ase ydalquecs 3HAKOMATCS MOCIEIHUMU JOCTHKEHUSIMH B
00JaCTH M3y4YEHUs aroma, Y3HAalT O COBPEMEHHBIX METOJAaX TO3HAHUS CTPOCHUS aToMa,
YIIIYOJISIFOT ¥ paCIIUPSIOT 3HAHUS, TIOJTyYeHHBIC B KypCe OCHOBHOM IITKOJBI, O CTPOCHUU aToMa U
BellecTBa Ha ocHoBe [lepuoguueckoro 3akoHa u Ilepuogmyeckoit cuctemsl [l. . Menneneesa,
00 0Omux CBOWCTBaX KJIAaCCOB OPraHUYECKUX W HEOPraHWYECKUX COCAUHEHUN (KHUCIIOT,
OCHOBaHUH, aM(pOTEPHBIX COCTUHEHUI) B CBETC TCOPHH SJICKTPOIUTUICCKON TUCCONMANNU U
MpOTOHHOW Teopuu. [lanee paccmarpuBaercsl Kiaccu(UKAUg XUMHUYECKHX pEakiuid B
OpraHWYECKON M HEOPraHMYEeCKOW XMMHUHU. 3aBEpIIAET KypC 3HAKOMCTBO CTAapIIEKIACCHHUKOB C
MEePCIEKTUBAMH PA3BUTHSI XUMUYECKOW HAyKHM M XUMHUYECKOrO IMPOU3BOJCTBA, C MpolieMaMu

OXpaHbI OKp}’)KaIOHIeﬁ CpCabl OT XUMHUYCCKOIO 3arpsA3HCHUA U IYTAMHA UX PCIICHU.

Conepxanne kypca. 10 kinacc. ba3oBblii ypoBeHb

Teopua cmpoenua opeanuueckux coeounenuit A. M. Bbymnaeposa. Ilpeomem
opzanuueckout xumuu. Opzanuyeckue eewjecmed: NPUPOOHble, UCKYCCMBEHHbIE U
cunmemuueckue. OcobeHnocmu cocmasa U CMPOeHUs OpP2aAHUYEeCKUX Beujecms.
Bumanuszm u e2o kpax. Ilousmue 06 yeresodopodax.

OcHOBHBIC  MO/IOKEHMS  TEOPHH  XHMHYECKOro crpoeHusi byrieposa.
Banentnocts. CtpykTypHBIe (QOpMYIBI — TOJNHBIE W CcOKpaméHHble. [IpocTeie
(omvHapHBIE) W KpaTHble (JBOMHBIE W TpOWHbIE) cBA3U. M3oMmepel U uzoMepws.
B3auMHoe BiaMsIHEE aTOMOB B MOJICKYIIE.

Hemoncmpayuu. Hexotopble o0IIe XUMHUUYECKHUE CBOMCTBA OPraHMYECKUX BEIIECTB:
WX TOpPEHHUE, IUIABJIICHHE W OOyrinuBaHue. Mojenu (IIapoCTep KHEBbIE M OOBbEMHBIC)

MOJIEKYJI OpPraHMYECKUX COEIMHEHHMH pa3HbIX KiaccoB. OIpeneneHue 3JI€MEHTHOIO
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cocTaBa OPraHUYECKUX COEIMHEHUN.

Jlabopamopusie onvimot. VI3roTOBIEHNE MOJIENIEH OPTaHUYECKUX COEAMHEHUM.

YrieBonopoabl M UX NPUPOAHbIE HCTOYHUKHU

IIpeneasHbie yriieBogoponasl. Ankanbl. Onpenenenue. ['oMonornueckuil psiji ajlkaHoB U €ro
obmas ¢opmyna. CrpykTypHas uzoMmepus yriepoaHoil nemu. Pamukansl. Homenknarypa
aJKaHOB. XMMHMYECKUE CBOMCTBA AJKaHOB: FOPEHUE, PEAKIMU 3aMelleHHs (TraJoreHUpOBaHUE),
peaxkuus pa3jaoKeHUsl METaHa, Peaklysl IeruApPUPOBAaHUS ITaHA.

HenpenenbHble yrieBoaopoabl. AJiKeHbI. OTHIEH. [OMOJOrMYECKHl psAa  aJKEHOB.
Howmenknarypa. CrpykrypHas u3zomepus. [IpoMbllIIEeHHOE IOMyYEHUE AaJKEHOB: KPEKUHI U
JNETUIPUPOBAHUE AaJKAaHOB. Peakius neruaparalndyd STaHoNa, Kak J1abopaTopHBIH Crocod
MOJIy4eHHUs] 3TUJICHA. Peaknum mnpucoenvHeHMsA: TUApPATAlNs, T'HUAPOraJIOreHUpPOBAHUE,
rajJjoreHupoBanue, noauMmepusanuu. [lpaBuino  MapkoBHukoBa. OKHCIIEHHE  AJIKEHOB.
KauecTBeHHbIE peakIMy Ha HENPEENIbHbIE YTIIEBOILOPO/IbI.

Aaxanuennl. Kayuykm. Homenxiarypa. ConpsbkéHHble auensl. byraauen-1,3, wusompeH.
Peakmus JleOeneBa. Peaknum mnpucoequHeHus —ankaaueHoB. Kayuyku: HaTypaibHBIH,
cuHTeTHYecKue (OyTaaneHOBBIN, M30TIPEHOBLIN). Bynkanuzamus kaydyka. PesuHa. D00HHT.
AaxuHbl. O0Imas XapakTEpUCTHKA TOMOJOTHYECKOTO psiga. CrocoObsl 00pa3oBaHMs Ha3BaHUIA
ajlKMHOB. XMMHMUYECKHE CBOMCTBAa  alleTWIEHA: TOPEHHE, PEaKUUU IPUCOECIUHEHUS:
TUAPOTaJOTeHUPOBAaHKE, TaJOTeHUPOBaHue, ruapatamus (peakius Kydeposa), — ero noixydyeHue
Y IpUMEHeHre. BUHUIXIIopua 1 ero nonuMepus3ans B NOIUXJIOPBUHUIL.

Apenbl. beH3ou, kak NpeAcTaBUTENb ApOMAaTHUECKUX YIIeBOJOopooB. CTpOEHHE €ro MOJIEKYIIbI
U CBOWCTBA (PHM3MUECKHE W XWMHYECKHE CBOWCTBA. TOPEHHE, DPEAKIMUA 3aMEIICHUS —
raJloreHMpoBaHue, HuUTpoBanue. [lonyueHue u npumMeHenue OeH3oa.

IIpupoanpiii 1 nmonyTHblil ra3pl. CocTaB NMpUpOAHOTrO raza. Ero HaxoxxJeHue B NPUPOJE.
[IpeumyriecTBa MpUPOAHOrO Ta3a Kak TOIUIMBA. XUMHUYECKas MepepadoTKa MPUPOJHOTO rasa:
KOoHBepcus, nuponn3. CUHTE3-Ta3 U ero NpUMEHEHHE.

[lomyTHble Ta3bl, Ux coctas. IlepepaboTka MOMyTHOTO ra3a Ha (pakUUM: CyXOW ras, MmpomaH-
OyTaHOBasi CMECh, Ta30BbIil OCH3UH.

Hed1b u cnocodbl eé mepepadorku. CoctaB HehTH u €€ mepepaboTKa: MEPeroHKa, KPEKUHT,
pudopmunr. Heprenponykrsl n ux nomydenue. Ilonstue o6 okraHoBOM uucie. XUMHUECKHE
CIOoCcOOBI TTOBBIIICHHSI KaueCcTBa OCH3MHA.

Kamennbiii yronb u ero mepepadorka. KokcoBaHME KaMEHHOIO YIS M €ro NPOLYKTHI:
KOKCOBBIH ra3, aMMuauHasi BOJIa, KAMEHHOYTOJIbHAsl CMOJIa, KOKC. ["a3udukanms KaMeHHOTO YIJIA.
Jlemoncmpayuu. TopeHue TpeneabHbIX U HENpeNeTbHBIX YIVIEBOJOPOIOB: METaHa, 3TaHa,

aliCTHUJICHA. KauecTBeHHbIC p€akun Ha HCOPCACIbHBIC YITICBOAOPOAbI: OGCCI_IBG‘-II/IBaHI/Ie
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STUJICHOM M aleTWICHOM pPAacTBOPOB IE€pMaHraHarta Kaius M OpoMHOM Bombl. OTHOLIEHHE
OeHzona K 3TUM okuciutessiMm. [lerunparamus stanona. ['uaponus kapouna kaneius. Konnexkuuu
«HedTts 1 HEedTENPOMYKTHY, «KaMEeHHBIN Yroiab W MPOAYKTHI €ro nepepadoTkmy», «Kaydaykuy.
Kapra none3nbix nckonaemsix PO.

Jlabopamopnusie onvimepr. OOHapyXeHHE NPOAYKTOB ropeHust cBeuu. MccienoBanue cBOWCTB
Kay4yKOB.

Kuciiopoa- n azorconepxxamye opraHu4ecKkue coeJMHeHUus

Oanoaromublie cnuptbl. Onpenenenue. DyHKIUMOHANbHAS  TUAPOKCWIIbHAS — TpyIma.
lT'omomornyeckuii  psia  NPENENbHBIX  OJHOATOMHBIX  CIHUPTOB. M30oMepus  MONOKEHHUS
¢yHKIMOHATBHON Tpynnbl. BogoponHas cBsi3b. XUMHUUECKHE CBOMCTBA CHMPTOB. AJbACTHAHAS
rpynmna. Peakmust srepuduxanuu, ciaoxHbie 3¢upsl. I[lpumenenue crouproB. JleiicTBue
METHUJIOBOTO Y 3THJIOBOIO CIIMPTOB HA OPraHU3M YeJIOBEKa.

MHoroaroMHble CHUPTHI. DTHUICHIIMKOIb, KaK IIPEICTABUTENb JIByXaTOMHBIX U ITIMIEPUH, KaK
MpeACTaBUTENb TPEXATOMHBIX CIUPTOB. KauecTBeHHast peakivsi HA MHOTOATOMHBIE CIIUPTHI, UX
CBOIiCcTBa, mony4yeHue u npumeHenue. [lonstue 06 anTudpuzax.

®enon. CTpoeHne, TOJydeHUE, CBOMCTBA M NpuMeHeHue ¢eHona. KauecTBeHHBIE peakiuy Ha
(denon. B3anMHoe BIMSHHAE aTOMOB B MOJIEKYJIe peHOIA.

AJabaerubl U KeToHbl. PopmanbIerul MU aueTajabAerull, Kak IpeICTaBUTENIH allbJETru/0B,
coctaB uUx Monekyl. DyHKIHMOHaNIbHAsE KapOOHWIbHAsE Tpymmna. KadecTBeHHBIE peakIu Ha
anpaeruabl. CBOMCTBa, MONydYeHUE W MPUMEHEeHHe QopMmalipJeruaa u aneranpiaeruga. Peakiun
MOJIMKOHIEHCAIMH 1151 popMarbaeruaa. [IoHsTiHe o KeToHax Ha IpUMepe aleToHa.
Kap6onoBble kucaoTbl. [OMONOrHMYECKHd PSJl TPEACIBHBIX OJIHOOCHOBHBIX KapOOHOBBIX
KUCHOT. JKupHble KapOOHOBBIE KHCIOTHl. XHMHYECKHE CBOMCTBA KapOOHOBBIX KHCIIOT.
[Tonyyenue u npuMeHEeHNE MyPaBbUHOW U YKCYCHOW KHCIIOT.

Caoxnble 3¢gupbl. Kupbl. Peakius srepudukanuun. Crnoxsbsie 3¢gupsl. XKupbl, ux cocras u
ruAponu3 (KUCIOTHBIN U 11es10uHo#). Mbuta. ['uapupoBaHue >KUpPOB.

YrneBoabl.  YrmieBoasl.  Monocaxapunel.  Imroko3a  kak - ampaerugocnupT.  CopOwur.
MonouHokucioe u  couproBoe  Opoxkenue. Portocunte3.  [ucaxapuasl. Caxapo3sa.
[Tonucaxapuael: Kpaxmail, HEJUTI0I03a.

AMUHBI. AMUHOTpyINa. AMUHBI IpeJiebHbIE U apoMaTuieckue. AHWINH. [lonydeHre aMUHOB.
Peakuust 3unnHa. XuMu4eckue CBOMCTBA U IPUMEHEHUE aMUHOB.

AMHMHOKHMCJIOTbI. AMHMHOKHCIOTBI, COCTaB WX MOJEKYl M CBOWCTBA, KakK aM{QOTEPHBIX
OpPraHWYECKUX COEIMHEHMM. ITMUMH, Kak MpeAcTaBUTENb aMUHOKUCIOT. [lomyuenue

MOJUIIETUIOB PEeaKIMel MoJMKOHIeHcauuu. [ToHsaTHE 0 MENTUIHOM CBSI3H.
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Beaku. Ctpoenue Momnekyn O€NTKOB: TepBUYHAs, BTOPUYHAS H TPETUYHAS CTPYKTYPBHI.
KavecTBeHHbIe peakiyu Ha OENKU, UX THAPOJIN3, ICHATYpalus U OHONIOrnueckue pyHKIIN.
Jemoncmpayuu. llonydeHune anpIeruioB OKHCIEHHEM cnupToB. KadecTBeHHas peakius Ha
MHOTOaTOMHBIE CIUPTHI. 3aBUCUMOCTb PAcTBOPUMOCTH (eHosla B BOAE OT TEMIEpPATYpBHI.
BiaumogeiictBue ¢ 6pomHoit Bomo u xmopunom xkenesa(lll), kak kauecTBEHHBIE PEaKIMU Ha
(denon. Peaknuu cepeOpstHOro 3epkajia U CcO CBEXENodydeHHbIM ruapokcuaom meau(ll) mpu
HarpeBaHWH, KaK KaueCTBEHHbIE peaklMud Ha anpiaeruapl. OOpas3isl MypaBbUHOM, YKCYCHOM,
MAJIbMUTHHOBOM U CTE€APUHOBOM KUCIIOT U UX PACTBOPUMOCTH B BOZIE. AJIbJIETHIHBIE CBOMCTBA U
CBOMCTBA MHOTOATOMHBIX CIIMPTOB DIIOKO3bI B peakuuu ¢ ruapokcugom  meau(ll).
Nnentuduxanms kpaxmana. KadecTBeHHbIE peakIuy Ha OSIKH.

Jlabopamopuwvie onvimoi. CpaBHEHHE CKOPOCTH MCIAPEHHs] BOABI U 3TaHOJIa. PacTBOPUMOCTH
DIMIEpUHa B BOJe. XMMUYECKUE CBOMCTBA YKCYCHOM KHUCIOTHI. OmnpeneneHne HenpeaeaIbHOCTH
pacTuTensHOr0 Macia. VmeHTudukanuss Kpaxmala B HEKOTOPHIX MPOAYKTaX ITHTAHHS.
N3rorosinenue KpaxMaJbHOro Kieucrepa. M3roroeneHue MOAeNed MOJEKYJd aMHUHOB.
N3roroBienue Moenu MOJIEKYJIbl INIUIMHA.

Ilpakmuueckan paboma. nentudukamms opraHuIeCKUX COSTMHCHUI.

Opranuyeckasi XumMus 1 00111eCTBO

Bbuorexnonorusi. Ilepuonst e€ passutus. Tpu HampaBieHUs OMOTEXHOJOTHU: TeHHAs (WM
TeHeTUYECKasl) MHKEHepUs; KIeTOuHasi MHXKeHepus; Ouonornueckas uHxeHepus. [ eHeTndecku
MonuduuupoBannsie opranu3mbel  (IMO) u  TpancrenHas mnponykuus. KionupoBanwue.
NmmoOunm3oBaHHbIE PEPMEHTHI U UX IPUMEHEHHE.

Moaumepsl. Knaccuduxkanus nonmumepoB. MICKyCCTBEHHbBIE TOTUMEPHI: LEIUTYION, alleTaTHBIN
mENK, BUCKO3a, e1odaH.

Cunrernuyeckue mojaumepsbl. [lomumepusanus U MONMKOHIEHCAIUS, KaK CTIOCOOBI MOTyYEHUS
nonumepoB. CuHTeTMdyeckue Kaydyku. llomuctupon, TeguioH M MHOIMBHHWIXJIOPHI, Kak
npencraBuTeny miaactMace. CHHTETUUYECKUE BOJIOKHA: KAlIPOH, HAallJIOH, KeBJap, JaBCaH.
Jlemoncmpayuu. Konnekuuu KayyyKkoB, IJIACTMACC, CHHTETUYECKUX BOJIOKOH U U3JEIUI U3 HUX.
depMEeHTaTUBHOE PA3JI0KEHUE TEPOKCHAA BOAOPOJA C TOMOUIbIO Karaia3bl CBEXKEHATEPTHIX
MOPKOBH WJI KapTodes.

Jlabopamopnuie onvimoi. O3HaKOMIIEHUE C KOJUIEKIUSIMU Kay4yKOB, IUIaCTMAcC U BOJIOKOH.

Ilpakmuueckas padoma. Pacrio3HaBaHHE IUIACTMACC U BOJIOKOH.

Conepxanne kypca. 11 kinace. ba3oBblii ypoBeHb

CTpoeHue BellecTB
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OcHoBHbIe CBelleHHsI O CTpoeHHMH artoma. CTpoeHHME aroMa: COCTaB sjpa (HYKIOHBI) U
anekTpoHHast obonouka. [lonstue 006 wu3oromax. [loHATHE O XMMHYECKOM »HIIEMEHTE, Kak
COBOKYITHOCTH aTOMOB C OJIMHAKOBBIM 3apsJIOM sApa.

Ilepuoanyeckasi cucreMa XumMmu4eckux d1eMeHToB /. 1. MeHnaesieeBa B cBeTe CBeTe Y4eHHUs
0 cTpoeHun aroma. Ou3ndeckuit cMpIca npuHsAToN B Tabmuie J[. M. MenneneeBa CHMBOIHMKU:
MOPSIAKOBOIO HOMEpPA 3JIEMEHTa, HOMEpa IEepHoAa U HoMepa rpymimbl. [IoHATHE O BaJICHTHBIX
anekTpoHax. OToOpaXkeHHe CTPOCHUS AEKTPOHHBIX 000JI0UEK aTOMOB XMMHUYECKHUX AJIEMEHTOB C
MTOMOIIbIO 3JIEKTPOHHBIX U 3IEKTPOHHO-TpahuuecKux GopmyI.

OObsicHEHHE 3aKOHOMEpPHOCTEH W3MEHEHHS CBOMCTB JJIEMEHTOB B IEpPHONAaX M TIpymmax
MEPUOANYECKON CUCTEMBI, KaK CJIEICTBUE UX IEKTPOHHOIO CTPOEHUS. DJIEKTPOHHBIE CEMEICTBA
XUMHUYECKHUX JIEMEHTOB.

CpaBHenue Ilepuonnueckoro 3aKoHa U TeOpPUMU XMMHYECKOr0 CTPOeHUs1 HA (pusiocodcekoii
OCHOBE: TIPEIINOCBUIKM OTKpbITUS [IepnoanyecKkoro 3aKkOHa U TEOPUM XHMHUYECKOIO CTPOEHUS
OpraHMYECKUX COEAMHEHUH; pOJIb JIMYHOCTH B MCTOPUM XUMHUH, 3HAUEHUE IPAKTUKU B
CTAHOBJIEHUU U Pa3BUTUU XUMUYECKUX TEOPUM.

HNonHasi XuMHYECKas CBA3b M HOHHbIC KPUCTAJUINYECKHE PelIéTKU. KaTHOHBI M aHHOHBI: UX
3apsiibl M KJIACCH(HKANMS IO COCTaBy Ha MPOCThIe u ciokHbie. [IpencraButenu. Ilonsarue o6
MOHHOW XWMHYECKOW CBsi3u. VOHHas KpucTalMueckas pemérka ¥ (U3NYeCKue CBOHCTBA
BEIIECTB, 00YCIOBIEHHBIE STUM CTPOCHUEM.

KoBajieHTHasT XuMHYeCKasi CBfI3b. ATOMHBbIE H MOJIEKYJISIPpHbIe KPHCTAJIHYECKHE
pemiéTku. [loHsATHE O KOBAJIEHTHOM CBS3U. DIIEKTPOOTPULIATENIBLHOCTD, HEMOJSAPHAs U MOJspHAs
KOBaJIEHTHbIE CBSI3U. KpaTHOCTh KOBaJ€HTHOH cBsi3u. MexaHu3Mbl 00pa30BaHMsI KOBAJIEHTHBIX
cBsi3ei: OOMEHHBII W JIOHOPHO- akuenTopHbId. [loJspHOCTH MOJNEKYIbl, KaK CJEICTBHE
HOJIIPHOCTHU CBSI3U U T€OMETPUM MOJEKybl. Kpuctaminueckue pemeéTku ¢ 3TUM TUIIOM CBS3U:
MOJIEKY/ISIpHbIE U aToMHble. DHU3UYECKUE CBOWCTBA BEIIECTB, OOYCJIOBICHHBIE THIIOM
KPUCTAJUINYCCKUX PEILIETOK.

Meranauveckasas cBsi3b.  [loHsATHE O  METa/NIMYECKOW CBSI3M U METAJUIMYECKUX
KpUCTAJUNIMYECKUX  peméTkax. @Dusnueckue CBOICTBA META/NIOB Ha  OCHOBE ux
KPUCTAJUIMYECKOTO CTpoeHUusA. lIpuMeHeHue MeTajuloB Ha OCHOBE HMX CBOWMCTB. UEpHbIE U
LIBETHBIE CILJIaBBI.

Bonoponnas xummyeckasi cBsi3b. MeXMONEKYISIpHAasE U BHYTPUMOJIEKYJSIpHAsl BOJOPOJHBIE
CBSI3M. 3HAYEHHE MEKMOJIEKYIIPHBIX BOJOPOIHBIX CBSA3E€H B IPUPOJIE U KU3HU YEIIOBEKA.
[Hosmmepsnl. IlonyueHue mnoauMEpoB peakUUsAMHU [OIUMEPU3ALUUA UM IOJIMKOHJCHCALIUH.
Baxxneiime nmpencTaBUTENM IUIACTMACC U BOJIOKOH, MX IOJY4YE€HHUE, CBOMCTBA M NPUMEHEHHE.

ITonsTHe O HCOPraHNMYCCKUX MOJHUMEpPAaX U UX MPECACTABUTCIIN.
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JucnepcHbie cucrtembl. [lonstue o qucnepcHoil (ase m TUCHIEPCHOHHOW cpefe. ArperarHoe
COCTOSIHME pa3Mmep uacTll ¢asbl, KaKk OCHOBa M KIacCU(UKAIMU JUCTIEPCHBIX CHCTEM.
OMYIbCUH, CYCIIEH3MH, a’p030JId — CPYMIbl IPYOOAMCIIEPCHBIX CUCTEM, UX MPEICTaBUTEIU.
30111 ¥ Te€au — IPYNIbl TOHKOJUCIIEPCHBIX CUCTEM, UX IpeacTaBuTenu. [lonsatue o cunepesuce u
KOAryJIsLHH.

Hemoncmpayuu. llepuonnueckoil cucrembl xumuyeckux snemeHTtoB JI. WM. Menneneesa B
paznuuHbIX popmax. Mozens HOHHOM KPUCTANTMYECKON PEeIIETKY Ha TPUMEpe XJIOpua HaTpusl.
MuHepassl ¢ 3TUM THUIIOM KPUCTAJUITMYECKON PEMIETKON: KAJIBIMT, FajJuT. Moaenn MoneKyisipHOU
KPUCTAJUINYECKON PEIIETKU HA IIPUMEPE «CYXOT0 JIbJa» WIM U0Ja U aTOMHON KPUCTAJIINYECKON
peméTKy Ha MpUMeEpe anmasa, rpadura wim kBapia. Moaens MoisipHOro 06béMa raza. Monenu
KPUCTAJUIMYECKUX PEHIETOK HEeKOTOpbIX MeTauioB. Kommekuuu o0pa3noB — pa3iaudHbIX
JUCIIEpCHBIX cucTeM. CUHEPE3UC U KOaryssiuus.

Jlabopamopnvie onvimei. KoHCTpyHpOBaHME MOJAEIU METAIINYECKON XMMHUYECKOH CBS3H.
[Tony4yeHne KOJUIOMIHOTO PacTBOpa KypHHOIO O€Jka, MCCIEIOBAHUE €r0 CBOIMCTB C MOMOIIBIO
Ja3epHOM YKa3KU U IPOBEJIEHUE €ro JeHaTypauuu. [loayuenne sMylnbcu pacTUTENBHOTO Macia
u HaOmofeHue 3a e€ paccioeHueM. [lomyueHue CycneH3UMM «HM3BECTKOBOIO MOJOKa» U
HaOIoIeHNeE 3a e€ celMMEeHTalueH.

XuMHYEeCKHEe peakuu

Kunaccudukanus XuMuyecKUX peakiuii. ATUIOTpONU3anus U U30MepHu3aius, Kak peakiuuu 6e3
W3MEHEHHUsl cocTaBa BemiecTB. AsutoTponusi W e€ npuuuHbl. Knaccudukanus peaxuuii mo
pa3MYHBIM OCHOBAaHUSAM: TIO0 YHCIYy W COCTaBy pEareHTOB M TPOAYKTOB, Mo ase, o
WCIOJNB30BAaHUIO KaTain3aTopa wid (epMeHTa, 1o TerioBoMy 3¢ddexry. Tepmoxumudeckue
YpaBHEHUS PEAKIIMiA.

CkopocTs XMMH4YeCKHX peakuuii. PakTopbl, OT KOTOPBIX 3aBUCUT CKOPOCTb XUMHUYECKHUX
peakuui: MpUpOAAa pPEearupyrolMX BEIIECTB, TEMIIEparypa, IUIOMAAb WX CONPUKOCHOBEHMS
pearupyromux BeIecTB, UX KOHLEHTpanus, IpUCyTCTBUE Karaiusaropa. [loHsaTue o karanmse.
depMeHTHI, KaKk OMOIOTUYECKHEe KaTainu3aropbl. MTHTHOUTOPHI, KAaK «aHTOHUMBD) KaTalu3aTopoB
U UX 3HAUYCHHUE.

XuMnuyeckoe paBHoOBecHe U CNOco0bI ero cMemeHus. Kiraccupukamus XUMHUUECKUX PEaKIIHit
0 MpU3HAKy UX HarpasieHus. [loHsaTue 06 0OpaTUMBIX peakluiaX U XMMHUUYECKOM PaBHOBECHHU.
[puamun Jle-lllatenbe © cmocoObl CMEMICHHS XUMUYECKOTO PaBHOBECHS. O6mas
XapaKTepUCTHKA Peakiuii CMHTe30B ammuaka W okcuaa cepbi(VI) u paccmoTrpenue ycimoBuit

CMCIICHUSA UX paBHOBECHS HA ITPOMU3BOACTBE.
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I'maponun3. O6patumMblii 1 HEOOpaTUMBINA THIPONU3bL. [uaponus coneit u ero Tumnsl. I'uaponus
OpPraHMYECKHX COCAMHEHUN B KMBBIX OPraHM3MOB, Kak OCHOBa oOMeHa BemiecTB. [loHsTHE 00
SHEPreTHUYECKOM OOMEHE B KIIETKE M POJIU TUAPOIIN3A B HEM.
OKHCINTEIbHO-BOCCTAHOBUTE/IbHBbIe peakuuu. CTeneHb OKUCIEHUS M €€ OIpenesieHue o
(opmynamM OpraHMYECKUX U HEOPTaHUYECKHUX BEIECTB. DJIEMEHTHI M BEIIECTBA, KaK OKHCIUTEIH
n BocctaHoBuTenu. [loHsTHEe O mpoueccax OKHCIEHHUS W BoccTaHoBieHus. CocTaBieHue
yYpaBHEHUI XUMUYECKHUX PEaKIMil Ha OCHOBE AJIEKTPOHHOr0 OanaHca.

DJIEKTPOJIN3 PacIIiaBOB M PACTBOPOB 3JIEKTPOIUTOB. XapaKTepUCTHKA 3JIEKTPOJIN3a, Kak
OKHCIIUTEIbHO-BOCCTAHOBUTENLHOTO Tporiecca. OCOOEHHOCTH AIIEKTPONIN3a, MPOTEKAIOMIEr0 B
pacTBopax 3JeKTponHuTOB. IIpakTHueckoe NPUMEHEHHE DJIEKTPOJIN3A: MOJYYEHHE TajIOTEHOB,
BOZIOPOJA, KUCIOPOJA, IIEIOYHBIX METAJJIOB M IIEJIOUEH, a TAKKE AJFOMUHUS 3JIEKTPOJIN30M
pacIjlaBOB U pacTBOPOB COEIMHEHMM OTUX 3JIEMEHTOB. [loHATHME O TranbBaHOIUIACTHKE,
raJIbBaHOCTET N, paUHUPOBAHUH [IBETHBIX METAJIIOB.

Jemoncmpayuu. PacTBOpeHrEe CEPHOM KUCIOTHl U AMMUAYHOW CEITUTPHI U (PUKCALIUS TEIUIOBBIX
SIBJICHUW JJIs 3TUX TpoIleccoB. B3anmmoneicTBus pacTBOPOB CONSTHOM, CEPHOM M YKCYCHOM
KHCIIOT OJWHAKOBOM KOHIEHTPAllUM C OJMHAKOBBIMU KycOYKamMH (IpaHyJlamMHu) LHHKAa U
B3aMMOJICHCTBHE OJIMHAKOBBIX KYCOUKOB pa3HbIX METa/NIOB (MarHus, LWHKA, >Keie3a) ¢
pPacTBOPOM COJIIHOM KHUCJIOTHI, KaK IPUMEP 3aBUCUMOCTH CKOPOCTH XHMUYECKHUX PEAKLHI OT
MPHUPOILI BelleCcTB. BiauMonelicTBUe pacTBOPOB THOCYAb(aTa HATPUS KOHLEHTPAMU U
TEMIIEpaTypbl € pPACTBOPOM CEPHOW KHUCIOTHL. MOIENUPOBAHUE  «KHUISILIETO  CIOS».
Hcnonp3oBaHne HEOPraHMYECKUX KaTaJIU3aTOPOB (Cosel kKee3a, HOAUAA Kallus) U MPUPOTHBIX
00BEKTOB, coAepXKAIMUX KaTayiazy (ChIpoe Msco, KapTodelb) Ui Pa3JIoKEHHUS TEPOKCUIA
BoJOopoAa. B3aumoneiicTBHe IIMHKAa C COJIIHOM KHMCIOTOM HMTpaTroM cepelpa, Kak HpUMepsl
OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHONU peakiuil M peakiuu obOmeHa. KoHcTpyupoBaHue Moaenu
anekrponusépa. BuneopparmMeHT ¢ MPOMBIIUIEHHON YCTAHOBKY JIJISl TOJTyYEHUS aTFOMUHHUS.
Jlabopamopnwvie onvimur. Vuoctpanus npaBuia bepronne Ha npakTuke — IIPOBEACHHE
peaxiuii ¢ 00pa3oBaHKUEM OcajiKa, Ia3a U BoAbl. [ eTeporeHHbll KaTaau3 Ha pUMeEpe Pa3JIoKESHU
NIEPOKCHJA BOAOPO/AA B NMPUCYTCTBUU IHUOKCUAA MapraHia. CMeleHHue paBHOBECHS B CHCTEME
Fe** + 3CNS™ <> Fe(CNS)s. VicIbITanne MHANKATOPAMH CPEibl PACTBOPOB COJICH PA3IMYHBIX
TUNOB. OKHUCIUTENIbHO-BOCCTAHOBUTENIbHAA peakuuss W peakuus oOMeHa Ha MpHuMepe
B3aMMOJeIcTBUS pacTBOPOB cynbdara meau(ll) ¢ xene30M U pacTBOPOM ILIEIIOUH.
Ilpakmuueckasa padoma. PenmieHne 5>KCIEPUMEHTANbHBIX 3alad MO TeMe «XHMHUYEeCcKas
peaxkuus».

BemecTBa M UX CBOMCTBA
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MeTtauibl. Ou3nyeckue cBOCTBa METAIUIOB, KaK (YHKIUS UX CTpoeHMs. JleeHre MeTaioB Ha
rpynnbl B TEXHUKE U XUMUU. XUMHUYECKHE CBOICTBA METANIOB U AIICKTPOXUMHYECKUU Psif
HanpspkeHuil. [lonsTie o MeTamiorepmMun (aIIOMUHOTEPMUN, MAaTHUETEPMUU U JIP. ).
Hemeramubl. baaropognbie ra3pl. Hemeramisl kak oxuciaurend. Hemeramnsl  kak
BOCCTaHOBHUTENH. P anexrpoorpuniarensHoct. UHEpTHBIE WiTH 01aropoHbIC Ta3bl.

Kuciaorsl Heopranmveckue u opraHudeckume. Kuciorel ¢ TOYKH 3peHHS] aTOMHO-
MOJIEKYJISIPHOTO y4eHUsl. KHCIIOTBI C TOYKM 3p€HUsI TEOPUU AIEKTPOIUTHYECKON AUCCOLMALUY.
Kucnotrel ¢ Touku 3peHus npoTroHHOM Teopuu. OOUIME XUMHYECKHE CBONCTBA KHCIOT.
Krnaccudukanus Kucior.

OcHOoBaHUSI HeOpraHm4veckue M opranmveckme. OCHOBaHMS C TOYKM 3PEHUS ATOMHO-
MOJIEKYJISIPHOTO yueHHsl. OCHOBaHUS ¢ TOUKH 3PEHUSI TEOPUH SJIEKTPOIUTUYECKON TUCCOMALIY.
OcHoOBaHUs C TOYKM 3peHHs] MPOTOHHOM Teopun. Kiaccudukamuss ocHOBaHHWN. XUMHUYECKHE
CBOIMCTBA OPraHUYECKUX U HEOPTaHUYECKUX OCHOBAHUM.

AMdoTepHble COeMHEHHWs] HeOpPraHM4Yeckue uW opranumvyeckume. Heopranuueckue
am(poTepHbIe COSAMHEHUS: OKCUJIBI U THUJIPOKCHUJIBI, — UX CBOMCTBA U moiyueHue. AMpoTepHbIe
OpraHNYECKHE COCINHEHHUs Ha TPUMEpPEe aMUHOKUCIOT. [lenTuasl n nentuaHas CBs3b.

Coau. Kiaccudpukamms coneii. JKéctkocTh Boapl W cnocoObl e€ ycrpaneHus. llepexon
kapOoHara B ruipokapOoHaT u 00paTHo. O0Imre XUMHUYECKHUE CBOWCTBA COJICH.

Jemoncmpayuu. Komnekuuss  metamuioB. Komnekuus  HemeramwioB.  BsaumonelictBue
KOHLIEHTPUPOBAHHON a30THOM KHUCJIOTHl C Meablo. Bcemblka TepMUTHOW cmecH. Bcermblka
y€pHOro TOpoxXa. BeITeCHEHWE TajJOreHOB W3 HMX PACTBOPOB JIPYTUMHU TaJIOT€HAMM.
B3aumMoneiicTBue mapoB KOHIICHTPUPOBAHHBIX PACTBOPOB COJITHOW KUCJIOTHI M aMMHaKa («IbIM
0e3 orusy). [lomyueHne aMMuaka u U3y4eHHE €ro CBOWCTB. Pa3nuuHbie cydan B3auMOEHCTBUS
pacTBOpPOB coyied aatoMUHUA cO MEnoubto. [lomydyeHue k€cTkOMl BOABI M yCTpaHEHUE €&
JKECTKOCTH.

Jlabopamopusie onvimot. 1lonyyenne HEpaCTBOPUMOTO THAPOKCHIA U €ro B3aUMOJEHUCTBHE C
kucioTon. MccienoBaHue KOHUEHTPUPOBAHHBIX PACTBOPOB COJSIHOM M YKCYCHOW KHCJIOT
KareJabHBIM METOOM TpH uX pa3daBineHuu Boaou. [lomydyenue amdoTepHOro TUAPOKCHUIA U
HU3y4YEHHE ero CBOMCTB. [IpoBeaeHre KaueCTBEHHBIX PEAKIIMIA 110 OMPEAEICHUIO COCTaBa COJIU.
Ilpakmuueckaa padoma. PemieHne >KCIIEPUMEHTAJBHBIX 3a7ad Mo TeMe «BemecTtBa u ux
CBOWCTBa».

XuMHS U COBpeMEeHHOoe 00111eCTBO

IIpou3BoacTBO aMMuaka ¥ MeTaHouaa. [loHsaTHE 0 XMMUYECKONW TEXHOJIOTMU. XHUMHYECKHUE

p€aKuru B MPOU3BOACTBE aMMHAaKa W MCTAaHOJIA. 06111215[ KJ'IaCCI/I(l)I/IKaHI/IOHHaﬂ XapaKTCpUuCTUKa
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peakuui CUHTE3a B IIPOM3BOACTBE JTUX NMPOAYKTOB. HaydHble NpUHIUIIBI, JeXallue B OCHOBE
MPOU3BOJICTBA AMMHUaKa U MeTaHona. CpaBHEHUE 3TUX MTPOU3BOJICTB.

XuMHYecKasi IPaMOTHOCTh KAaK KOMIIOHEHT 00Ied KyJabTypbl 4ejioBeKa. MapkupoBka
YIAKOBOYHBIX MAaTrcprajoB, OJOJIICKTPOHUKU U OBITOBOI TCXHUKH, OKOJIOrMYHOIO TOBapa,
MPOJIYKTOB MUTAHUS, ITUKETOK IO YXOY 32 OJI€KI0M.

Jlemoncmpayuu. Mojenb TPOMBIIUIEHHON YCTaHOBKM MOJYYEHUS CEpHOM KuUcIoThl. Mojenb
KOJIOHHBI CHHTE3a amMMuaka. BumeopparMeHTsl U Cllaifibl 0 CTENEHH HKOJIOTMYECKON YUCTOTHI
TOBapa.

Jlabopamopnuvie onvimpl. VI3ydeHne MapKUpOBOK pa3JIMYHBIX BUJOB IPOMBIIUIEHHBIX U

IPpOAOBOJILCTBCHHBIX TOBAPOB.
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TemaTn4yeckoe miianuposanue Kypca 10 kiaacca

(1 u B Henenr0, Beero 35 4, U3 HUX 2 4 pe3epBHOE BpEMsi)

XapaKTepHUCTHKa OCHOBHBIX BUJIOB
Howmepa
Tema ypoka OcHOBHOE COJIEp’KaHUE YpOKa NeSATENbHOCTH O0yJaromuxcs (Ha ypoBHE
YPOKOB TI/TI
y4eOHBIX IEHCTBHIA)
1—2 Tema 1. Ilpeamer oprannyeckoii xumuu. Teopusi crpoennsi opranudeckux coequHenuii A. M. Bytiaeposa (2 4)
1 IIpeamer opranudeckoi XUMUU Opranuyeckue BeLEeCTBa: IPUPOIHBIE, XapakTepu30oBaTh 0COOEHHOCTH COCTaBa U
UCKYCCTBEHHbIE U CUHTETHUECKHUE. CTPOCHMS OPraHUYECKHUX BEIECTB.
Oco0eHHOCTH cOoCTaBa U CTPOCHHUS Knaccuduuuposars ux Ha OCHOBE
OpPraHNYeCKHX BelecTB. BuTanusm u ero kpax. | MPOMCXOXKICHUS U epepadbOTKH.
IonsiTHE 00 yrneBogoponax. ApryMeHTHpOBaTh HECOCTOSITEIbHOCTD
Hemoncmpayuu. 1lnasnenue, o0yriuBaHue U BUTAJIN3MA.
rOpeHHe OpraHu4ecKuX BeuecTB. Moaenu OnpenensTe OTIIMYUTEIBHBIE 0COOCHHOCTH
MOJIEKYJI OPraHU4YECKUX COEAUHEHUN Pa3HBIX YIJIEBOJIOPOJIOB.
KJIaCCOB (IIapOCTEP>KHEBBIE U OOBEMHBIE).
OmnpeneneHue 3IEMEHTHOTO COCTaBa
opranndeckux coenuHenui. [loprpersr A. M.
bytiieposa,
. 5. Bepuenuyca, ®. Bénepa
2 OCHOBHBIE MOJIOKEHUSI TEOPUU OCHOBHBIE MOJOKEHUSI TEOPUU XUMUYECKOTO Dopmynuposams OCHOBHBIE TIOJOKEHUS
XMMHUYECKOT0 CTPOCHHUS CTPOEHUS TEOPUU XUMUYECKOTO CTPOEHUS
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A. M. bytnepoBa

A. M. bytneposa. BanentHoCTh. CTpyKTYpHBIE
(hOpMYITBI — TIOJIHBIE ¥ COKPALIEHHEIE.
[IpocThie (onMHApHBIC) U KpaTHBIE (IBOMHBIE U
TpOIHbIE) CBA3U. MI30Mephl U H30MEpHS.
B3anMHOe BiusiHHE aTOMOB B MOJIEKYJIE.
Jemoncmpayuu. IlopTpersl

A. M. bytrneposa, O. @pankianja,

®. A. Kekyre.

JlabopamopHnuie onvimul. VI3roToBIEHNE

MOZEJIEH OPraHUYEeCKUX COCTMHEHUI

A. M. bytnepoga.

Paznuyare MOHATHS «BaJICHTHOCTHY U
«CTETeHb OKUCIICHUS.

CocTaBisITh MOJICKYIISIPHBIC U CTPYKTYPHBIE
(hopMyIblL.

KnaccudunupoBarb KOBaJ€HTHBIEC CBSI3U 11O
KPaTHOCTH.

OOBSCHATH SIBJICHUE U30MEPHUH U B3AUMHOE

BJIMAHUEC aTOMOB B MOJICKYJIC

3—14

Tema 2. YriieBogopoabl H X NPUPOIHbIE HCTOYHUKH (12 4.)
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AJIKaHEBI

l'omonoruyeckuil psif anakaHOB M e€ro ooOmias
dopmyma. CTpyKTypHAss H30MEPHS YIIICPOTHOM
uenu. Pagukansl. HomeHknarypa ankaHoB.
XUMUYECKHE CBOWMCTBa aJKaHOB: TOpEHHE,
peakuuMud  3aMelleHus  (raJoreHupoBaHUE),
peakius  paslioKEHWsS  METaHa,  PEaKIHs
JETHIPUPOBAHHS dTAHA.

Jlemoncmpayuu. I opeHre aJIKaHOB U3
pe3epByapa ra3oBoi 3axxuranku. OTHOILICHHE
aJKaHOB K OPOMHOI1 BOjie pacTBOpY
TepMaHTaHaTa Kajus.

Jlabopamophuie onvimur. OOHapy)KEeHUE

OPOAYKTOB rOpC€HHA CBEYA

OnpenenaTs NPpUHALIEKHOCTb COCIUHEHUN K
aJIKaHaM Ha OCHOBE aHaJIM3a COCTaBa UX
MOJIEKYIL.

JlaBaTh Ha3BaHMs aJKaHaM I10 MEXIYHAPOJHOMN
HOMEHKJIaType. XapaKTepu30BaTh COCTaB U
CBOMCTBA BKHEHIINX MPEACTABUTEIEH
AJIKaHOB.

Habmronats XuMHUYECKHN YKCTIEPUMEHT C
(buKcupoBaTh €ro pe3ynsrarsl. Pazmuuars

IOHATHSA «T'OMOJIOI U «KU30MEP»
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56 AJIKEeHbBI OTrieH. [ oMonorudeckuii psiji aJikeHOB. Onpenenars NpUHAIIEAKHOCT COCTUHEHUHN K
Homenxknarypa. CTpykrypHas u3oMepus. aJIKCHaM Ha OCHOBE aHAJIM3a COCTaBa UX
[IpoMblITIUIEHHOE MOTYYeHUE aTKEHOB: KPEKUHT | MOJICKYIL.
U JeruApUpOBaHUE alKaHOB. Peakius JlaBaTh Ha3BaHMS aJKEHAM IO MEXTYHAPOIHOU
JeTUIpaTalliy dTaHOoJIa, KaK JIabOpaTOPHBIi HOMEHKJIaType. XapaKTepru30BaTh COCTAB U
croco0 moydeHus dTwieHa. Peakiuun CBOICTBAa BayKHEUIINX MPEICTABUTEIICH
MIPUCOEANHEHUS: THApATAI, aJIKCHOB.
TUAPOTraJOreHUPOBAHKE, TAJIOTCHUPOBAHUE, Habmrogats XUMHUYECKUN IKCTIEPUMEHT C
nonuMepusanuu. [lpasuiio MapkoBHHUKOBA. (hUKCHPOBaTh €TO PE3YNBTAThHI
Oxkucnenue ankeHoB. KauecTBeHHbIe peakuuu | PaznuyaTh NOHATHS «TOMOJIOT» U «A30MEPH
Ha HEeTpeICIbHBIC YIIIEBOTOPOIBI. JUIS aIKEHOB
Jlemoncmpayuu. I'opeHue 3TUIICHA.
KauectBenHble peakiiiy Ha TBOMHYIO CBA3b:
obeciBeYrBaHUE YTHIICHOM PacTBOPOB
TepMaHTaHara Kajaus 1 OpOMHOM BOJIBI.

7 Ankaauensl. Kayayku Homenknarypa. ConpspxEHHBIE nueHsl. | Onpenensats NpUHAIIEKHOCTh COCTUHEHUH K

byranuen-1,3, w3onpen. Peakuus JleGenena.

Peakmun MIPUCOCTMHCHHUS aJIKaIUCHOB.
Kayuyku:  HaTypanbHBI,  CHHTETHYECKHE
(OyTaMeHOBBIH, W30TPEHOBBIH ).

Bynkanuzanus kayuayka. Pesuna. D00HUT.

aJKaJleHaM Ha OCHOBE aHaJln3a cocTaBa UX
MOJIEKYIL.

JlaBaTh Ha3BaHUs aJTKEAUCHAM 10
MEXTYHApOIHOM HOMEHKIIATYpE.

XapakTepu3oBaTh COCTAaB M CBOMCTBA
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Jlemoncmpayuu. Konnexkuusa «Kayaykny.
Jlabopamophvie onvimul. ViccnenoBanue

CBOMCTB Kay4yKOB

Ba)KHEHMINX MIPEICTaBUTENEN aJIKaEeHOB.
Oco3HaBaTh 3HAYUMOCTb POJIM OTEYECTBEHHOTO
Y4€HOIO B ITIOJIyYEHUU IIEPBOTO
CUHTETHYECKOTO KaydyKa.

YcraHaBnuMBaTh 3aBUCUMOCTD MEXKAY
CTPOEHHEM U CBOMCTBAMU MOJIMMEPOB HA

npuMepe Kayuyka, pe3uHbl 1 500HHUTA

AJIKUHEI

OOmast  XapakTEepUCTHKA TOMOJOTHYECKOTO
pana. CnocoObl  00pa3oBaHHsl  Ha3BaHHI

aIKMHOB. XHMHYECKHE CBOMCTBA allCTHJICHA:

ropeHue, peaxkuuu IIPUCOECIUHEHHUS:
TUAPOrajoreHUpOBaHUE, raJjioreHupoOBaHue,
ruaparanus  (peakuust Kydepoma), — ero

NOJIy4eHUE M NpUMeHeHue. BuHunxiopun u
€ro MOJINMEPU3ALUs B OJIUXJIOPBUHNUIL.
Lemoncmpayuu. 1lonydenue aneruneHa
peakuuei rugposnnsa kapouaa KaabLus.
l'openne anernnena. KauecTBeHHbIE peaKkIMu
Ha TPOIHYIO CBSA3b: 00ECIIBEUNBAHUE
ALETUIICHOM PacTBOPOB IIEpMaHraHara Kajus U

OpOMHO¥ BOJIBI.

OnpenensaTs MPUHAIIC)KHOCTh COSTUHEHUH K
aJIKMHAM Ha OCHOBE aHaJIN3a COCTaBa HX
MOJIEKYIL.

JlaBaTh Ha3BaHMS aJIKMHAM I10 MEXIYHAPOIHOMN
HOMEHKIIaType. XapaKTepu30BaTh COCTaB,
CBOMCTBA W IPUMEHEHHUE alleTUJICHA.
yCTaHaBJ'II/IBaTI) HpI/I‘II/IHHO-CJ'IeI[CTBCHHYIO
CBSI3b MEXIY COCTaBOM, CTPOCHHEM MOJIEKYII,
CBOMCTBAaMHU U IPUMEHEHUEM alIETUJICHA.
HaGmronats XuMHUYeCKUN SKCTIEPUMEHT C
(bUKCHPOBaTh €TO PE3YNBTAThI

Paznuyare MOHATHS «TOMOJIOT» U «U30MEPH

JJI14 aJIKUHOB
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9 ApeHbl benzon, kak npencTaBUTENh ApOMAaTHYECKUX | XapaKTepU30BaTh COCTaB, CBOMCTBA U
yrieBoioposioB. CTpoeHHE €ro MOJIeKy/dbl M | IpuMeHeHue OeH3oa.
cBOWcTBa  (u3Myeckue U  XHMHUYECKHE | YCTaHABIMBATh IPUYMHHO-CIICICTBCHHYIO
CBOICTBA: TOpPEHME, PEAKLUU 3aMEUICHUS — | CBSI3b MEXIY COCTaBOM, CTPOCHHUEM MOJIEKYI,
rajoreHdpoBanue, HuTpoBanue. llonydenue u | cBoiicTBaMu U MpUMEHEHUEM OeH30Ia.
pUMEHeHne OeH30a. HaGnronats XuMHUYeCKUN SKCTIEPUMEHT C
Lemoncmpayuu. ViccnenoBanue CBOMCTB (UKCHPOBaTh €TO PE3YNBTAThI
OeH30J1a C TOMOILBIO0 OBITOBOTO PACTBOPHUTEIIS
«ConbBEHT»

10 [IpupoaHslii ¥ MONYTHBINA Ta3bl CocraB npuponHoro raza. Ero HaxoxzaeHue B | XapaKTepU30BaTh COCTAB U OCHOBHBIE
npupozae. [IpeumyiiecTBa npupoHOTO ra3a Kak | HalpaBiIeHUs NepepaboTKU U UCTIOIb30BAHUS
TOTLIMBA. Xumuueckas nepepaboTKa | MPUPOTHOTO rasa.
MPUPOJHOTO  raza: KoHBepcus, nuponus. | CpaBHUBATh HAXOXKJIEHUE B PUPOJIE U COCTAB
CuHTe3-ra3 u ero NpuMeHEeHHeE. IPUPOJHOTO U MOMYTHBIX Ia30B.
IomytHeie ra3el, ux cocraB. llepepaboTka | XapakTepu30BaTh COCTaB U OCHOBHBIC
MONMYTHOTO Ta3a Ha (pakuuu: Cyxod ras, | HalpaBJIeHUs NepepabOTKU U UCIOIb30BAHUS
nponaH-0yTaHOBasi CMECh, Ta30BbIi OCH3MH. MOTMYTHOTO Ta3a
Jlemoncmpayuu. Kapra nojae3HbIX HCKOITAeMBbIX
PO

11 Hed1p 1 cioco6w1 €€ mepepaboTku CocraB He(TH U €€ epepaboTKa: EepPEeTroHKa, XapaKTepru30BaTh COCTAB U OCHOBHBIC

KpEKMHT, pupopMuHr. HegrenpoaykTsl 1 ux

nonydenue. [TonsaTue 06 OKTaHOBOM YHCIIE.

HarpaBJeHUs nepepadboTKH HEPTH.

Paznuuats HeTsIHBIE (PpaKLUKU U ONIUCHIBATH
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XHUMHYECKHE CITOCOOBI TMOBBIIICHHS KaueCTBa
OcH3MHA.

Jemoncmpayuu. Konnexkuust «HedpTs u
He(TenpoayKThI», BUACO(PArMEHTHI U CIIANIbI
«Ileperonka HedTn». Kapra nmonesHbx

uckornaemoix PO

00J1aCTH UX IPUMCHEHHSI.
Oco3HaBaTh HEOOXOAUMOCTh XUMHUYECKHAX

CII0COOOB IOBBIIICHHS KayecTBa OCH3MHA

12 KamenHnslit yrons u ero nepepadorka | KokcoBaHue KaMEHHOTO YITIsl M €ro MPOAYKTHI: | XapaKTepu30BaTh OCHOBHBIE MPOAYKTHI
KOKCOBBIH ras, aMMHa4Has BOJIa, | KOKCOXHMHUYECKOI0 POoU3BOACTBA. ONUCHIBAThH
KaMEHHOYToJIbHasi cMola, Kokc. ['asuduxanus | o0nacTu npUMeHeHus
KaMEHHOTO yIJIsl. KOKCOBOI'0 raza, aMMUauyHO! BOJIbI,
Lemoncmpayuu. Konnexkuns «KameHHbIN yroib | KAMEHHOYTOJIBHOW CMOJIBI, KOKCA.
U IPOAYKTHI €T0 MepepaboTKm». Oco3HaBaTh HEOOXOAUMOCTb T'a3UPHUKALIUI
BuneodparmenTs! 1 crnaiabl KaMEHHOTO YIJIsl, KaK aJIbTepHaTUBbI
«Kokcoxummueckoe Ipon3BOICTBO» IPUPOIHOMY rasy.
13 [ToBTOpenue u 0600IIEHNE TectupoBanue, perieHue 3a1a4 U yrpa)KHEeHUH | BBIMOMHATH TECTHI, peuiaTh 3a/1a4uu u
10 TeME YIpPaXHEHUS 110 TEME.
[IpoBOAUTE OLIEHKY COOCTBEHHBIX JOCTHXKEHHI
B YCBOEHUU TEMBI.
KoppekrupoBare cBOM 3HaHHS B COOTBETCTBHH
C TUIAHUPYEMBIM PE3YyIIbTaTOM
14 KonTponbhas pabota Ne 1 «Teopus crpoenust oprannueckux coenunennit A.M. Bytneposa. YriieBogopoas»
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15—28 Tema 3. Kuciiopoa- u a3orcofep:kamue opranndeckue coeqnnenus (14 u)

15—16 OpnHOaTOMHBIE CITUPTHI OyHKIMOHANbHAS THAPOKCWIbHAS Tpymnmna. | Ha3piBaTh cCOUPTHI IO MEXKTYHAPOAHOM
l'omonoruyeckuit pan MPEIENIbHBIX | HOMEHKIATYpeE.
OJTHOATOMHBIX CIUPTOB. M3omepust monmokeHus | XapakTepu3oBaTh CTPOSHUE, CBOMCTBA,
(yHKIMOHATBHOU TpymIbl. BomopoaHas CBA3b. | CIIOCOOBI MOIYYCHUS U 00JIACTH TPUMEHEHUS
XUMHUECKUE CBOMCTBA CIUPTOB. AJBAECTHIHAS | TPEIEIbHBIX OTHOATOMHBIX CIIUPTOB.
rpynma. Peakius sTepuduKanuy, CIOKHBIE | YCTaHABIMBATH MPUIUHHO-CIIECTBEHHYIO
a¢upel. Ilpumenenwe cruptoB. JlelcTBHE | CBA3b MEXKIY COCTABOM, CTPOCHHEM MOJIEKYII,
METWJIOBOTO M  OTWJIOBOTO CHOUPTOB HA | CBOMCTBAMU U MMPUMEHEHUEM METaHOJa U
OpraHu3M YeJIOBEKA. 3TaHoJA.
Jlemoncmpayuu. OKUCIEHUE CIIUPTA B Habmronars, caMoCTOSITENNEHO POBOAUTD U
aJbJeTUI. OIHCHIBATh XMMHUYECKHM SKCTIEPUMEHT
Jlabopamophvie onvimol. CpaBHEHHE CKOPOCTH
WCIIapeHHUs BOABI U ATAHOJIA.

17 MHOroatoMHbI€ CIIUPTHI OTUICHIIIUKOJIb, Kak npencrasutens | Knaccuduuuposats ciupThl IO UX aTOMHOCTH.

JIBYXaTOMHBIX H TJIMLIEPHH, KaK TIPEICTaBUTEIb
TpEXaToMHbIX cupToB. KauecTBeHHas peakuus
Ha MHOrOarOMHbIE CIUPTHI, HMX CBOWCTBA,
nojiyueHue W npumeHeHue. [lorstue 00
aHTudpu3ax.

Jlemoncmpayuu. KauecTBeHHas peaklys Ha

MHOTI'0aTOMHBIC CIIMPTHI.

XapakTepr30BaTh CTPOCHHE, CBOMCTRA,
CHOCOOBI MOMyYEeHUsI U 00JIACTH IPUMEHEHUS
MHOTOATOMHBIX CITUPTOB.

WnentrduupoBaTh MHOTOATOMHBIE CITUPTBI C
IIOMOIIIO0 Ka9eCTBEHHOM pPeaKIHu.
Hab6nronare, caMOCTOSTETHHO IPOBOUTH U

ONMCHIBATh XUMUYCCKUM OKCIICPUMCHT
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JlabopamopHvle onvimul. PacCTBOPUMOCTD

TJIMIIEPUHA B BOJIC

18 deHon Crpoenue, MoJy4YeHue, CBOICTBa U | XapaKTepu3oBaTh CTPOCHUE, CBOMCTRA,
npuMeHenue ¢enona. KauecTBeHHbIe peakiuu | CIOCOOBI MOTYYeHHs U 00JaCTH IPUMEHEHHUS
Ha (enon. BzammHOe BiIMSHME aroMOoB B | (peHONA.
MoJieKyrne GeHona. Wnentudunmposats HEeHOT ¢ TOMOIIBIO
Jlemoncmpayuu. 3aBUCUMOCTb PACTBOPUMOCTH | KAYECTBEHHBIX PEAKIIUM.
(eHomna B BOJIE OT TEMIIEPATYpHI.
B3aumoneiictBue denona ¢ 6pomuoit Bomoit 1 | CoOnronaTth nmpasuiia 0€301acHOr0 00paIieHus
xstopugoMm xkenesa(lll), kak kauecTBeHHbIE ¢ eHoIOM
peakuuu

19 AJBIETHUIB M KETOHBI dopMmanpaerny M aneTa’bIerH], — Kak | XapaKTeph30BaTh CTPOEHHE, CBOWCTBA,

npeacTaBUTCIN aJIbACTHU/IOB, CcoCTaB ux

Mosekya. OyHKIHOHAIbHAS KapOOHMJIbHAS
rpymnmna. KauecTBeHHbIE peaxkuu Ha
aJbJAETUIbI. CpoiicTBa,  moiay4yeHHE U
IpUMEHEHNE dopmanbaeruaa u

anerainpieruna. Peakuuu MONMKOHAEHCAUUU
st popmanpaeruaa. [lonarue o keToHax Ha
MpUMepe aleToHa.

Jlemoncmpayuu. Peaxuuu cepeOpsHOTro

3€pKaJia U CO CBCIKCIIOIYYCHHBIM 'MAPOKCHIOM

CIIOCOOBI TTOYYEHUS ¥ 00JIACTH MPUMEHEHUS
(dhopManpaeruaa u aneTanbaerua.
WNnentudunmposars anbIeruabl C IOMOIIBIO
KaYECTBEHHBIX PEaKIUH.

ColuronaTh mpaBuiia SKOJIOTHYECKU
rPaMOTHOTO U O6e30macHoOro oOpaiieHus ¢

(opMasbAETUIIOM.
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meau(ll) mpu HarpeBaHuy, Kak KaueCTBCHHBIC

peaKLMK Ha ajdbIErUbI

20 Kap6oHoBBIE KHCTIOTHI l'omonoruyeckuit pan MpeeNbHbIX | XapaKkTepu30BaTh CTPOCHHE, CBOMCTBA,
OIHOOCHOBHBIX KapOOHOBBIX KHCIIOT. JKUpHBIE | CTOCOOBI MONMyUSHHs U 00JIaCTH IPUMEHEHHUS
KHUCIJIOTHl. XUMHUYECKHE CBOMCTBA KapOOHOBBIX | MyPaBBUHOM U YKCYCHOW KHCIIOT.
KHCJIOT. [lomyuenune u npuMeHeHne | Pasnuuats obuiee, 0coOeHHOE U eTUHUYHOE B
MYpPaBbUHOM U YKCYCHOM KHCIIOT. CTPOEHUU U CBOWCTBAaX OPraHUYECKUX
Jlemoncmpayuu. OGpasipl MypaBbHHOM, (MypaBbHHOM U YKCYCHOW) U HEOPTaHUYIECKUX
YKCYCHOM, TaJIbMUTUHOBOM U CTE€APUHOBOU KHUCJIOT.
KHCJIOT U UX PacTBOPUMOCTH B BOJIE Hab6nronars, mpoBOIUTH, OMUCHIBATH U
JlabopamopHhuie onvimul. XUMUYECKHE (UKCUPOBATH PE3YNBTAThl JEMOHCTPAIIHOHHOTO
CBOICTBA YKCYCHOM KHCIIOTHI U J1a0OpaTOPHOTO XUMUYECKUX
JKCIIEPUMEHTOB.
ColuronaTh mpaBuiia SKOJIOTHUECKU
IPaMOTHOTO M 0e30MacHOro oOpalieHus ¢
KapOOHOBBIMHU KHCIIOTaMHU
21 Crnoxubie a3¢upsl. XKupsi Peakumst srepuduxanuu. Croxasle 3¢upbl. | ONUCHIBaTh peakuy dTepUPUKAIINN KaK

Kupsl, ux cocraB u ruAponn3 (KUCIOTHBIM U
meno4Hoi). Mena. ['mapupoBanue KUpoOB.
Jlemoncmpayuu. Konnekus CiIoXHbIX 2(PUPOB.
Konnexnus sxupoB. O6pasiisl TBEPIOTO U

KHUAKOT'O MBlLJIA.

00paTuMoil OOMEHHBII MPOIIECC MEKIY
KHCJIOTaMU U COIUPTAMHU.

Xapakrepu3oBaTb CTPOCHHUE, CBOMCTBA,
CIOCOOBI TTONTYUYECHUST ¥ 00JIACTH IPUMEHEHUS

KHUPOB.
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Jlabopamophwvie onvimol. OnipeneneHue

HETIPCACIBbHOCTH PACTUTCIIBHOIO Macjia

YcTraHaBIuBaTh 3aBUCUMOCTD MEXIY
(U3NYECKIMH CBOWCTBAMH KHPOB, COCTABOM
UX MOJIEKYJ U IIPOUCX0KICHUEM.

Y IIPOU3BOJCTBO TBEPABIX JKUPOB HA OCHOBE
pPacCTUTENBbHBIX Macel.

Habmronare, npoBOAUTH, ONMCHIBATH U
(uKCcHpOBaTh pPe3yabTaThl JEMOHCTPALIMOHHOTO

1 J1abOpaTOPHOTO XUMHUYECKUX HKCTIEPUMEHTOB

22 VYrieBoabl VYrieBoasl. MoHocaxapuasl. [Troko3a Kak Onpenensitb NPUHAIEKHOCTb OPTAaHUYECKUX
anpaerupocnupt. CopOuT. MonoyHokucI0e U COEIMHEHUH K YITIeBOJaM.
cnupToBoe OpokeHune. dorocunTes. Pa3znnuare MOHO-, TU- ¥ TOJIMCAXapUABI IO UX
Hucaxapunsl. Caxapo3a. [Tonucaxapunsr: CHOCOOHOCTH K THPOJIU3Y.
KpaxMaJl, [eJUTroI03a. [IpuBOOWTH MPUMEPHI PEACTABUTENEH KaXKA0M
Jlemoncmpayuu. Anpaeruiiple CBOMCTBA U IPYIIIbI YITIEBOJOB.
CBOWCTBA MHOTOATOMHBIX CIIMPTOB ITIOKO3bI B | Habmronarh, mpoBOIUTH, OMUCHIBATH U
peakuusix ¢ rugpokcuom menu(ll). (UKCUPOBATH PE3YNBTAThl JEMOHCTPAILIIOHHOTO
Wnentudukanus kpaxmania. 1 1a0OPaTOPHOTO0 XMMHUYECKUX IKCIIEPUMEHTOB
JlabopamopHhvie onvimul. I3roToBIICHNE
KpaxMasibHOTO Kieicrepa. Mnentudukarmus
KpaxmaJla Kak KOMIIOHEHTa HEKOTOPbIX
IPONYKTOB MUTAHUS

23 AMuHbI AmuHorpynna.  AMuHbBl  npenenbHble U | Onpenensars NpUHALIEKHOCTh OPraHUYeCKOTO
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apoMmarudeckue. AHWIMH. [lonyyenne aMuHOB.
Peakmma 3uamHa. XuMMHYECKHUE CBONMCTBA U
MIPUMEHEHUE aMHHOB.

Lemoncmpayuu. loprper H. H. 3ununa.
Konnekuus aHMIMHOBBIX KpacUTENEH.
Jlabopamophvie onvimul. I3roToBIeHHE

MOJIEJIEd MOJIEKY]I aMUHOB

COeIMHEHHSI K aMMHAaM Ha OCHOBE aHaju3a
COCTaBa €ro MOJICKYIL.

XapakTepu3oBaTh CTPOCHHE, CBOICTBA,
CIIOCOOBI TOMYYEHUS ¥ 00JIACTH MPUMEHEHUS
aHHUIMHA.

ApryMeHTHpOBaTh 4YyBCTBO TOPIOCTH 3a
JIOCTHKEHHS] OTEUECTBEHHOM OpraHUYeCKOU
XHAMUH.

Cobmronath mpaBuia 6€30MacHOr0 00paIeHUs

C AaHUJIMHOM U KPAaCUTCIIIMU Ha €0 OCHOBE

24 AMUHOKHUCIIOTBHI. AMUHOKHUCIIOTBI, COCTaB MX MoJekyl | | Onpenensars NpUHALJIEKHOCTh OPraHUYECKOTO
CBOWCTBa, Kak aM(OTEpHBIX OPraHUYECKUX | COCAMHEHHS K aMUHOKHCIIOTaM Ha OCHOBE
COCIMHEHUN. [NMIMH, KAk TNpeAcTaBUTENb | aHAJIM3a COCTaBa UX MOJIEKYI.
aMuHOKHCIIOT.  [lomyuenme — mosmneTnnoB | XapakTepu3oBaTh CBOMCTBA AMHUHOKHUCIIOT KaK
peakiueil mnonukonaeHcanuu. lloHsATHE O | aMOTEPHBIX COCTUHEHHIA.
IIENITUTHOH CBA3H. Pasnuuare peakuuy MOJIMKOHACHCALUU U
Jlabopamopnule onvimol. M3roTosieHue | NENTUIHBIE CBA3H
MOJIEJI MOJIEKYJIbI INIMIIMHA

25 benku CrpoeHnne MoJieKyi OeIKoB: epBUYHAS, XapaKTepu3oBarb COCTaB, CTPOCHUE,

BTOpUYHAsS U TPETUYHASI CTPYKTYPHI.
KauecTBeHHbIE peakiy Ha OEIKU, UX

THJIPOJIN3, ACHATYpalys U OMOIOTHYECKHE

CTPYKTYPY U CBOMCTBa OCIIKOB.
WNnentuduumponars 6€nKH.

OnuceiBaTh OMOJIOrOYECKHUE CBOMCTBA OEJIKOB
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(byHKIHH. HAa OCHOBE MEXIIPEIMETHBIX CBS3eH XUMHUU U
Jlemoncmpayuu. KauecTBEHHbIE PEAKIIUH HA Oouonorun
OCIKH.
26 [TpakTrueckas padora Ne 1. Nnentudukarus opraHndecKuX COeTUHEHUI [IpoBoauTh, HAOMIOIATH M OMTUCHIBATH
Nnenrudukammst opraHnIecKux XUMHUYCCKHUH SKCIICPUMEHT IS
COEAMHEHUN IIOJATBEPKACHUS CTPOCHUS U CBOWMCTB
pa3IMYHBIX OPraHUYECKUX COCTUHEHHH, a
TaKKe UX UACHTU(PUKAIINH C TOMOIIIbIO
KAYECTBEHHBIX PEaKIUi
27 [ToBTOpeHue u o6o0IIeHIE TectupoBanue, penieHue 3a1a4 U yIpa)kKHEHUH | BBIMOMHATH TECTHI, peliaTh 3a/1aui U
1o TeMe yIPaXHEHUS 10 TEME.
[TpoBOIHTE OIIEHKY COOCTBEHHBIX JTOCTHKCHUN
B YCBOCHUU TEMBI.
KoppekTupoBarh cBOM 3HAHUSI B COOTBETCTBUU
C TUITAHUPYEMBIM PE3yIbTaTOM
28 KontponpsHas padora Ne2 «Kucmopos- u a3orconepikaiiue OpraHndeckiue COeIUHSHUS
29—33 Tema 4. Opranuyeckasi Xumusi u oo61ecTno (5 4)
29 buorexnomnorus PazButne 6norexnonoruu. Tpu HampaBIeHUS OOBICHATH, UTO TAaKOE OMOTEXHOJIOTHS, TEHHAS

OMOTEXHOJIOTUN: TeHHAs (MJIM TeHeTHYEeCKas )
WHKCHCPUA, KJICTOUHAA WHIKCHCPHA,
Ouonornueckas nHxeHepus. [ eHeTnuecku

monuduimpoBannbsie opranu3msl ('MO) u

(wm reHeTUYECKas) MH)KEHEPHS, KJIETOYHAs
MH)KEHEpHsi, OMoJIorndyecKas HHXEHEepHs,
KJIOHUPOBAHUC, I/IMM06I/IHI/130B3HHLIG

(hepMeHTHI.
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TpaHcreHHas nponykuus. Kiltonuposanue.
NmmobOunu3oBaHHbIe (PEPMEHTHI H UX
IIPUMEHEHHUE.

Hemoncmpayuu. BuneodparMeHThI U craiiibl

110 OMOTEXHOJIOIMHA ¥ HMMOOUIN30BaHHBIM

XapakTepu3oBaTh poiib OMOTEXHOJIOTUU B
PEIICHUH TTPOTOBOILCTBEHHOM MTPOOIIEMBI 1

COXPAaHCHUU 3JO0POBbAI YCIIOBCKA

dhepmenTam

30 [Tomumepst Knaccudukanus nonumepos. MckycctBennsie | KinaccuduiupoBars TOIUMEPHI MO Pa3IHuHbIM
TIOJIMMEPBI: IIEJUTYIIOUI, alleTaTHBIH MEIK, OCHOBAHHUSIM.
BHCKO3a, L1eJuI0(aH. Paznuuare HCKYCCTBEHHEIE IIOJIUMEDHI,
Hemoncmpayuu. Komiekuus noiauMepos. KIACCU(PUIUPOBATh HMX W WJUIIOCTPUPOBATH
Komnnekiusi CHHTETUYEeCKUX TOTUMEPOB U TPYIIBI TOTUMEPOB TPUMEPAMH.
U3JIEHUIA U3 HUX YcraHaBnuBaTh CBSI3M  MEXKIY CBOWMCTBaMHU

IIOJIMMEPOB U o0JacTsIMA UX IIPUMCHCHUA

31 CHHTETHYECKHUE MOTUMEPHI [Monumepuszamuss W TOJMUKOHAEHcAMs, Kak | Paznuuath MOJIMMEPH3AIHIO "
CHOCOOBI TOJTYYCHUS TIOJTMMEPOB. | TIOJMKOH ICHCAIIHIO.
CuHreTnueckue Kay4yKH. [Tomuctupon, | [IpuBoauts  mpumepsl  3THX  CIOCOOOB
Te(bJIOH n MMOJIMBUHUJIXJIOPUA, KaK | IMMOJTy4CHHUS IMOJITUMECPOB.
npencraButenu mnactmace.  Cunrtetndeckue | OnuchBaTh CUHTETHYECKHE Kay4yKH,

BOJIOKHA: KaITpOH, HaﬁHOH, KEBJIap, JIaBCAH.
,ZZeMOHcmpauuu. KOJ'IJ'ICKHPI?I CHHTCTHUYCCKHX
MMOJIMMEPOB: TUIACTMACC U BOJIOKOH H I/I3)1€J'II/II\/'I

U3 HUX

miacTMaCCbl M BOJIOKHAa Ha OCHOBC CBiA3HU

CBOICTBa — MPUMEHECHHUE
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32 [Ipaktuueckas paGora Ne 2 Pacnio3naBanue njaactMacc U BOJIOKOH [IpoBoauts,  HaOiomaTh U OIUCHIBAThH
XAUMAYECKUH HKCTIEPUMEHT IS
WICHTU(QHUKAIIMKA [UITACTMAacC M BOJIOKOH C
MIOMOIIbIO KAYECTBEHHBIX PEaKIUii

33 IloBTOpenue u 0600menue kypca. [lonBenenne nToroB y4edGHoro rojaa.

34—35 Pe3epBHOe Bpemsi

TemaTnveckoe mianuposanue Kypca 11 kiaacca 6a30Boro ypoBHs
(1 4 B HEnemo, Bcero 35 4, u3 HUX | 4 pe3epBHOE BpeMsl)
XapaKTepUCTHKa OCHOBHBIX BUJIOB
Howmepa
Tema ypoka OCHOBHOE coziepKaHuE ypoKa JEeSATEIbHOCTH 00yJaroIuxcs (Ha ypoBHE
YPOKOB TI/TT
y4eOHBIX IEHCTBHIA)
1—9 Tema 1. Ctpoenue Bemects (9 4)
1 OCHOBHBIE CBE/IEHUS O CTPOCHHUHU CrpoeHue aToma: cocTaB s1pa (HyKJIOHbI) U

ApryMeHTHpOBATh CII0)KHOE CTPOEHUE aToMa
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aromMa

aneKkTpoHHas obosouka. [lonstue 06 n3oTomnax.
[ToHsiTHE O XUMUYECKOM DJIEMEHTE, KaK
COBOKYITHOCTH aTOMOB C OJIMHAKOBBIM 3apsJ10M
sapa.

Hemoncmpayuu. IlopTpeTsl

3. Pezepdopna, H. bopa. BuneodbparmeHTs: u
cnanbl «boJbIION aIpOHHBIN KOJUTaepy,

«YpOBHHU CTPOEHUS BEILIECTBA

KaK CUCTEMBI, COCTOSIICH U3 sipa U
AIIEKTPOHHOM 00O0JIOUKH.

XapakTepru3oBaTh YPOBHU CTPOCHUS BEIICCTRA.
OnuceiBaTh YCTPOUCTBO U paboTy bonbiioro

aJpOHHOTO KoJuTaiaepa

[lepnonnueckas cucrema
XUMHUYECKHUX JIEMEHTOB
. 1. Meneneesa B CBETE YYEHUS O

CTPOCHHUU aTOMa

®dusnyeckuil cmbica npuHaTon B Tabnuue 1. W.
MeuneneeBa CUMBOIMKH: IOPSIKOBOIO HOMEpA
2JIEMEHTA, HOMEpa Iepuoja U HOMEpPA TIPYIIIbI.
IonsiTue 0 BaJICHTHBIX 3JIEKTPOHAX.
OTto0pakeHre CTPOSHHUSI IIEKTPOHHBIX 000I0UEK
aTOMOB XMMHUYECKHX OJJIEMEHTOB C IOMOUIbIO

SNIEKTPOHHBIX U DIEKTPOHHO-TpapUUecKux

bopmyi.

OObsicHEHHE  3aKOHOMEPHOCTEH  HM3MEHEHUS
CBOMCTB JJIEMEHTOB B IIEpHONAX M TIpyIHIax
NEePUOJUYCCKON CHUCTEMBI, KakK CIIEJICTBUE HX
3JIEKTPOHHOTO CTPOCHHUSL. DNEKTPOHHbIE
CeMeNCTBa XUMUYECKUX IIEMEHTOB.

Jlemoncmpayuu. Paznuanbie Gopmbl

OnuceiBaTh CTPOEHUEM aTOMa XMMHYECKOTO
AJIEMEHTA Ha OCHOBE €r0

MIOJIOKEHMSI B IEPUOANYECKOM cucTeEME

J. 1. Menneneena.

3anuchIBaTh JIEKTPOHHBIE U AJIEKTPOHHO-
rpaduueckre GopMyIbl XUMHUECKHX
AIIEMEHTOB.

OnpenensaTb OTHOLIEHHE XMMUYECKOTO
JJIEMEHTA K ONPEACIEHHOMY JIEKTPOHHOMY

CEMENCTBY




39

Ilepronnyeckol CUCTEMBI XMMHUYECKHUX
anemenToB /. 1. Menneneesa. [loprper 1. U.
Menneneesa.

JlabopamopHnuie onvimul. MoaenupoBaHue
noctpoeHnus llepnoguueckoit CUCTEMBI €

IIOMOIIBIO KapTOUCK

CpaBHeHI/Ie HepI/IO,Z[I/I‘-IeCKOl"O 3aKOHa
U TCOPpHUH XUMHNYCCKOI'0O CTPOCHH: HA

¢unocodckoif ocHOBE

Hpe,Z[HOCHJ'IKI/I OTKPBITHA HepI/IOI[I/I‘IeCKOFO

3aKOHA M TEOpPUHU XHMMHYECKOIO CTPOEHUs
OpraHWYECKUX COEIWHEHHW; POJb JIMYHOCTU B
UCTOPUM  XMMHH;, 3HAYEHUE [PAKTUKA B
CTAHOBJICHUU U Pa3BUTUU XUMUYECKUX TEOPUH.

Jemoncmpayuu. Hoprpetst 1. 1. Menneneesa u

A. M. bytnepoBa

IIpencraBnATh pa3BUTHE HAYYHBIX TEOPHIL 11O
CIMpaJM Ha OCHOBE TPEX (pOpMyIInpOBOK
[lepronnueckoro 3akoHa 1 OCHOBHBIX
HalpaBICHUN pa3BUTHS TEOPUU CTPOCHUS
(XMMHMYECKOT0, JIEKTPOHHOTO U
HOPOCTPAHCTBEHHOTO).

XapakTepu30BaTh pojib MPAKTUKH B
CTaHOBJIEHUH U Pa3BUTUU XUMHUYECKOU TEOPUHU.
AprymMeHTHpOBaTh YyBCTBO FOPAOCTH 32
JOCTHKEHUS] OTEYECTBEHHON XUMUU U BKJIaJl

POCCHICKUX YUEHBIX B MUPOBYIO HayKy

HMonHasg xumMuueckas CBsI3b U

HWOHHBIC KPUCTAJNIMICCKUC peH_IéTKI/I

Karnonst u  aHMOHBI: WX  3apsadpl U
KIaccupuKalus 1O COCTaBy Ha TMPOCTbIE U
cioxusie. [IpeacraBurenu. Ilonstue 00 HOHHON
XUMHYECKON CBA3U. MOHHAs Kpucramuimueckas

pemérka u (QU3NYECKUE CBONCTBA BEIECTB,

XapakTepu30BaTb HOHHYIO CBA3b KaK CBA3b
MEXy HOHAMH, 00pa3yIOIIUMUCS B pe3ylbTare
OT/Ia4M WK IpUéMa NIEKTPOHOB aTOMaMH WJIU
rpynrnaMu aToMoOB.

OnpenensaTs NpUHAAIEKHOCTh HOHOB K TOH




40

00yCIIOBIICHHBIC STUM CTPOCHHUEM.
Jlemoncmpayuu. Moniesib HOHHOU
KPUCTAJUINYECKON PEIIETKY Ha IIpUMepe
xjopuaa Hatpus. MuHepaibl ¢ ’TUM TUIIOM

KpHCT&HHH‘ICCKOﬁ peI_HéTKOI‘/'IZ KaJIbIUT, I'aJIUT.

WJIM MHOM I'PYIIIE Ha OCHOBAaHMU UX 3apsja U
COCTaBa.

Xapakrepu3oBarb (U3NYECKHE CBOMCTBA
BEIIIECTB C MOHHOH CBA3BIO, KaK (DyHKIIMIO BUA
XMMHYECKOH CBS3U U THUIIA KPUCTAIINYECKON

peLETKH

KoBanenTHass XuMHudecKas CBA3b.
AToMHEIE B MOJICKYIISIPHBIC

KPUCTAJTINYECKUE PEIIETKU

[TonsaTue 0 KOBAJICHTHOM CBSI3U.
DNEeKTPOOTPULIATENBHOCTD, HENoJIApHas |
MoJNsipHas  KOBAJICHTHBbIE CBsI3U. KparHOCTH
KOBAJICHTHOW CBSI3U. MexaHu3Mbl 00pa3oBaHUs
KOBAJICHTHBIX CBSI3€i: OOMEHHBIM M JTOHOPHO-
akuenTopHeld. [lonsspHOCTE MONEKYNbI, Kak
CIEACTBHE TOJSPHOCTH CBSI3M M TE€OMETPHUU
MoOJeKyibl. Kpucrammueckne peméTku ¢ 3THM
TUIIOM  CBSI3U: MOJICKYJISIDHbIE W aTOMHBIE.
dusnyeckue CBOWCTBa BEILIECTB,
OoOyCJIOBJI€HHBIE  THUIIOM  KPUCTAJUIMYECKUX
pEmETOK.

Lemoncmpayuu. Monenu MOJIEKyIIpHOU
KPUCTAJUIMYECKOW PELIETKU HA IIPUMEPE «CYXOro
Jba» WU MOJA U aTOMHOM KpPHCTAJNINYECKON

pemETKY Ha mpUMepe ajiMasa, rpadura win

OnuchIBaTh KOBAJICHTHYIO CBSI3b, KaK pe3ylbTar
o0pa3oBaHUsI OOIIKX IEKTPOHHBIX Map WU
KaK pe3ylbTaT MepeKphIBaHUS AIEKTPOHHBIX
opOuTaneu.

KnaccugunupoBaTh KOBaJICHTHBIE CBS3H 110
D0, KpaTHOCTH U c1IOCO0y MEePEeKPHIBAHUS
ANEKTPOHHBIX OpOUTaseil.

XapakTepru3oBaTh PU3NICCKHE CBOMCTBA

BEIIECTB C KOBAJIEHTHOH CBA3BIO, KaK (DYHKIINIO
KOBAJICHTHOU CBSI3U U THIA KPUCTAJUITMYECKON

pEemETKU
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KBapia. Mojenb MoIsipHOTO 00bEMa rasa

MeTanandeckas XUMHICCKasl CBA3b

[loraTne 0  MeETaJUIMYECKOM  CBSI3M U
METANTUYECKUX KPUCTAIUIMYECKUX PEIIETKAX.
®du3nueckue CBONCTBA METAJUIOB Ha OCHOBE MX
KPUCTAJTIMYECKOTO CTPOCHUSI. [Ipumenenue
METAJUIOB Ha OCHOBE HX CBOMCTB. UE€pHbIE M
[IBETHBIE CILJIaBHI.

Jlemoncmpayuu. Monenn KpUCcTaJuiIn4eCKux
PEIETOK METAJIOB.

Jlabopamophvie onvimol. KoHCTpyHpOBaHUe

MOJEIHU METANINUECKON XUMUYECKOU CBSI3HU

XapakTepru30BaTh METAININYECKYIO CBA3b KaK
CBA3b MEXAY HOH-aTOMaMy B MeTaJllax U
CIUIaBaxX MOCPEICTBOM 0000IIECTBIEHHBIX
BaJICHTHBIX IEKTPOHOB.

OOBACHATH €AMHYIO IPUPOAY XUMHUYECKHUX
CBA3EH.

Xapakrepu3oBarh (U3NUYECKHE CBOMCTBA
METaJIJIOB, KaK (PyHKIMIO METaITIN4eCKON
CBSI3M U METAJUINYECKON KPUCTAITINIECKON

peLIETKH

BO)IOpO)IHaSI XHUMHUYECCKas CBA3b

MexmoneKyispHast 1 BHYTPUMOJIEKYJISIpHAs
BOJIOPOJIHBIE CBSI3H. 3HaueHue
MCIKMOJICKYIISIPHBIX BOJOPOOHBIX cBs3el B

MIPUPOJIE U KU3HU YEJIOBEKA.
Jlemoncmpayuu. BugeodpparMeHThI U CIIai b1
«CTpyKTYpbI O€IKa».

JlabopamopHhule onvimul. JleHaTypanus Oenka

XapakTepru30BaTh BOIOPOIHYIO CBS3h KaK
0COOBIN THUIT XMMHYECKOU CBSI3U.

Paznnyare MeXMOEKYISIPHYIO U
BHYTPUMOJIEKYJIIPHYIO BOJOPOIHBIE CBSI3HU.
PackpbIBaTh poJib BOJOPOAHBIX CBSI3EH B
OpraHU3aIuu MOJIEKYST OMOTIOTMMEPOB, —
6enxoB u JIHK, — Ha 0CHOBE MEXNPEAMETHBIX

CBA3EH ¢ Ouonoruen

[Tommepsr

[Tomyuenune IIOJINMEPOB peaKuusIMu

noJimMepus3aliun u IIOJIMKOHJCHCAl .

Xapakrepru3oBaTh NOJIUMEPHI KaK

BBICOKOMOJICKYJIAPHBIC COCIUHCHUS.
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Baxwneliime mnpencraBUTeNM — IUIaCTMacC U
BOJIOKOH, WX  [OJy4YE€HHE, CBOMCTBA U
npumenenue. [loHsiTHE O HEOPraHUYECKHUX
MOJIMMEPAX U UX MPEACTABUTEIN.
Jlemoncmpayuu. Konnekuuu «Ilmactmaccei»,
«Bomoknay. O6pa3isl HEOPTAHUYECKUX

MIOJIUMEPOB — BELIECTB ATOMHOM CTPYKTYpPbI

Pa3nuyare peakuuu nojnuMepusanuu u
MOJINKOHACHCALIUN.

OnuceiBaTh Ba)KHEHIINE MTPEICTABUTEIN
IUTaCTMAcC ¥ BOJIOKOH M Ha3bIBaTh 00JIACTH UX
[IPUMEHEHUS.

YcTaHaBIMBaTh €IMHCTBO OPTaHUYECKON U
HEOPraHWYECKON XMMHH Ha IPUMeEpe

HCOPTaHNYCCKHUX MTOJUMECPOB

JucnepcHble CUCTEMBI

[Tonsitue o nucnepcHo# ¢asze u TUCTIEPCUOHHOU
cpene. ArperarHoe COCTOSIHHE pa3Mep YacTHIL
¢a3pl, Kak OCHOBa JJs  KIacCUPUKAIIUU
JUCIIEPCHBIX CHUCTEM. OMYIbCUH, CYCIEH3UH,
a’pPO30JIM — TPYNIBI TPYOOIUCTIEPCHBIX CHUCTEM,
WX TPEACTABUTENU. 30JIM W TEId — TPYIIbI
TOHKOJAMCIIEPCHBIX CUCTEM, UX MPEICTABUTEIIU.
[lonsiTue 0 cuHepe3uce U Koarysiuu.
Jlemoncmpayuu. Konnekuu o0pa3iioB
Pa3JIMYHBIX JUCTIEPCHBIX cucTeM. CHHEpE3HC u
KOAT YJISILIUS

JlabopamopHvie Onwvimbl. [Tonyuyenue
KOJUIOMJHOTO  pacTBOpa  KypuUHOro  Oelka,

HCCIENOBAHNE €r0 CBOHMCTB €  ITOMOIIBLIO

XapakTepru30oBaTh pa3InyHbIE THUITbI
JTUCTIEPCHBIX CUCTEM Ha OCHOBE arperatHoro
COCTOSIHUS IUCTICPCHOM (ha3bl U
JTCTIEPCUOHHOM CPeIbl.

PaCKpBIBaTB pOJ'H) paSJ’II/I‘IHBIX THUIIOB
I{I/ICHepCHBIX CHUCTEM B XXKN3HU HpI/IpOIHJI nu
o01IecTBa.

[IpoBoaKTh, HAOIOAATH U OTUCHIBATH

XHUMHYCSCKUH OKCIICPUMCHT
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Ja3epHOM  yKa3kM M IPOBEIEHHE  €ro
JICHaTypaluu. [lomyyenune OMYIIbCUU
pacTUTENBHOIO Maciia M HaOIrofeHue 3a eé
paccioeHueM. [lomyuenue CYCIIEH3UH

«HU3BCCTKOBOI'O MOJIOKa» H Ha6J'IIOI[eHI/Ie 3a eé

cenuMeHTanuen
10—21 Tema 2. Xumnueckue peaxkuuu (12 )
10—11 Knaccudukanus XumMuueckux Amnnorponu3zanus U U3oMepu3anusl, Kak peakuuu | OnpenensTe NPpUHAAJIEKHOCTh XUMUYECKOU
peaxkuui 0€3 U3MEHEHHs COCTaBa BELIECTB. AJUIOTPOIUS U | peakUuu K TOMY WIM HHOMY THUITy Ha
e¢ mnpuumubl. Kraccupukamuss peakuuii 10 | OCHOBAHWH 10 PA3IHMYHBIX TPU3HAKOB.
pa3IMYHBIM OCHOBaHMSAM: IO YHCIy M cocTaBy | OTpakaTh Ha MUCbME TEIIOBOM 3 ekt
peareHToB W TOPOAYKTOB, 10 (as3e, MO | XUMHUYECKUX PeaKUUil C TOMOIIBIO
WCIIONIb30BAaHUIO KaTaju3aropa Wid (epMeHTa, | TEepPMOXUMHUYECKUX YpaBHEHHH.
mo TtemioBoMy dddekry. Tepmoxummueckue | [logTBepkaaTh KOMNYECTBEHHYIO
YPaBHEHUS peakLuil. XapaKTEPUCTUKY 3K30- U IHIOTEPMUUECKUX
peakuuii pacyéTamu 10 TEPMOXUMHYECKUM
YPaBHEHUSIM.
Jlemoncmpayuu. PacTBOpeHUE CEpHON KUCIOThI
Y aMMMAYHOM CENUTPHI U (PUKCAIHS TEIUIOBBIX
SABJICHUM JIJIS1 TUX MPOILIECCOB
12 CKOpOCTh XUMHUYECKUX PEAKLINAN @axkTopbl, OT KOTOPBIX 3aBUCUT CKOPOCTb | YCTaHaBIUBAaTh 3aBUCUMOCTb CKOPOCTH
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XMMHMYECKUX PEaKLUI: MPUPOJa pearupyromux
BEULIECTB, TeMIleparypa, IUIOIIA/b ux
COIPUKOCHOBEHUSI pEearupyrolux BEUIECTB, HUX
KOHLIEHTpalus, MpPHUCYTCTBHE  KaTalau3aropa.
Ilomatne o  karamuze. DepMeHTH,  Kak
Ouonoruueckue Karanausaropbl. HHruoGuropsl,
KaK «aHTOHUMBD» KaTaJIn3aTopoB U UX 3HAYEHUE.
Lemoncmpayuu. B3anMonencTBus pacTBOpPOB
COJITHOU, CEPHOM U YKCYCHOU KUCIJIOT
OJJMHAKOBOM KOHICHTPALUU C OMHAKOBBIMH
Kyco4ykaMmH (FpaHyJamMH) HUHKa U
B3aMMO/IENCTBHE OJUHAKOBBIX KYCOUKOB Pa3HbIX
METaJJIOB (MarHusl, IUHKa, Keje3a) C paCTBOPOM
COJITHOM KMCJIOTBI, KaK IIPUMEP 3aBUCUMOCTH
CKOPOCTH XMMHYECKHUX PEaKLIUN OT IPUPOLBI
BellleCTB. B3anMoneiicTBue pacTBOpoB
THOCYNb(aTa HaTpUsl KOHIIEHTPALUU U
TEMIEPATYPBI C PACTBOPOM CEPHOM KUCIIOTHI.
MozenupoBaHue «KUIISILETO CIO0S».
I'eTeporenHslil Karain3 Ha IPUMEPE PA3IOKECHUS
IIEPOKCHUA BOAOPOA B IPUCYTCTBUU THOKCUIA

MapraHga.

XUMHUUYECKOI peakiuu OT MPUPOIBI
pearupyromux BEIECCTB, NX KOHICHTPAIUH,
TCMIICPATYPhI U IUIOIIAAN UX
COIPUKOCHOBEHHUS.

PackpbIBaTh posib KaTaau3aTopoB Kak
(akTOpPOB YBEIMUEHUSI CKOPOCTU XUMHUECKON
PE€aKuru U pacCMaTprUBaTh I/IHFI/I6I/ITOpI>I KaK
«aHTOHHMBD» KaTaJIn3aTOPOB.
Xapakrepu3oBaTh (PEPMEHTHI KaKk
OMOJIOTHMYECKHUE KaTaTnu3aTophl OCITKOBOM
NPUPOABI U PACKPBIBATh UX POJIb B IIPOTEKAHUU
OMOXMMMUYECKHUX PEAKIUIl HA OCHOBE
MEXITPEIMETHBIX CBsI3€i ¢ OHoorueii.
[TpoBonUTH, HAOMIONATH U ONUCHIBATH

XHUMHYCSCKUH OKCIICPUMCHT
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Jlabopamophvie onvimul. icnons30BaHue
HEOPTraHMYECKUX KaTaJIn3aTopoB (Coeil jxemnesa,
MOJINJIa KAJIHUSA) U IPUPOIHBIX OOBEKTOB,
coliepKallux Karajazy (ChIpoe MsCO,

KapTodenb) A7 pa3aoKeHUs MepoKcuIa

BOJIOpO/Ia
13 OOpartumocTh XuMuueckux peakuuil. | Knaccupukanus xumudeckux peakuuit 1o | OnuceiBaTh COCTOSHUS XUMUYECKOTO
XUMUYeCcKoe paBHOBECHE U CIIOCOOBI | MPU3HAKy WX HampaBieHus. lloHsTtue 00 | paBHOBECHS U MpeAsiarath CrocoObl €ero
€ro CMeIleHus 00paTuMBbIX peakuusax u XUMHUYECKOM | CMEILIEHHUSI B HEOOXOAUMYIO CTOPOHY Ha OCHOBE
paBHoBecuu. [Ipunnun Jle-Illarenbe U cmocoObl | aHANHM3a XapaKTEPUCTUKU PEAKIIUU
CMEILEHUs] XUMHYECKOro paBHoBecus. OOmas | npunimmna Jle-Illarense.
XapaKTepUCTUKA peaklMii CUHTe30B amMMuaka u | [IpoBoauth, HaOIIONATh U OMKCHIBATH
okcuga cepei(VI) u paccMOTpeHHE YCIOBUM | XUMHUYECKHI SKCTIEPUMEHT
CMEIICHHS UX PAaBHOBECHUS Ha MPOU3BOJICTBE.
Lemoncmpayuu. CMenieHe paBHOBECHS B
cucreme Fe** + 3CNS™ « Fe(CNS);
Jlabopamophvie onvimol. VimocTpanus
npaBwia beproise Ha MpakTHKe — MPOBEICHUE
peaxiuii ¢ o00pa3oBaHHEM OCaJIKa, ra3a M BOJbI
14—15 I'maponus OOpatumblii ¥ HeoOpaTuMbI  ruaponu3sl. | OnpenensTh TUI THIPOIU3a COIM Ha OCHOBE
I'mppomus comed u  ero tumsl. ['maponus | aHanusa e€ cocTasa.
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OpraHUYEeCKUX COEIMHEHHI B JKUBBIX
OpraHM3MOB, KaK OCHOBa OOMEHa BELIECTB.
[onsitue 06 sHEpreTHYecKOM 0OMEHE B KIIETKE U
pOJI TUAPOIIN3A B HEM.

Jlabopamophvie onvimul. VictibiTanue
WHIWKATOPaMH CPEbl PACTBOPOB CONEH

PAa3JIMIHBIX TUIIOB.

KnaccuduiupoBars THAPOIN3 COICH

M0 KaTUOHY W aHHOHY.

XapakTepu30BaTh poJib THIPOIU3A
OpraHUYECKUX COECAMHEHUH, KaK XUMUYECKON
OCHOBBI OOMEHA BEIIECTB U DHEPTHH B KUBBIX
opraHusmax.

[IpoBoauTh, HAOIIONATH U ONIUCHIBATH

XUMHYECKUHN IKCIIEPUMEHT

16

OKHCIUTEIEHO-BOCCTAHOBUTCIIBHBIC

peakuuu

CreneHb OKHUCICHHS W €€ OmIpelesieHue I0
(dopMynaM OpPraHM4eCKMX U HEOPraHUYeCKHUX
BEIIECTB.  ODIJIEMEHTbl W  BELIECTBa,  KaK
OKHCJIUTENN U BoccTaHoBuTenu. I[lonsrtue o
MpoLeccax OKHUCIEHUS M  BOCCTAHOBIICHUS.
CocraBieHue ypaBHEHUI XUMHUYECKUX peaKLui
Ha OCHOBE JIEKTPOHHOro OasaHca.
Jlemoncmpayuu. BzanumonencTBue UHKA C
COJITHOM KHCIJIOTOM U HUTpaToM cepedpa.
JlabopamopHhuie onvimol. OKUCIUTEIHHO-
BOCCTAHOBUTEJbHAS PEAKIMS U peakLusi OOMeHa
Ha IpUMEpPE B3aUMOACIHCTBUS PACTBOPOB

cynbdara meau(Il) ¢ sxeae3om u pacTBopom

OnpenensiTb OKUCIUTENBHO-
BOCCTAHOBHTEJbHbIE PEAKIMH KaK MPOIECCHI C
U3MEHEHHEM CTENIeHEeN OKHCIICHMS JIEMEHTOB
BEIIECTB, YYaCTBYIOIINUX B PEAKIIH.
Pa3znuuarh okucnuTenab U BOCCTAHOBUTEID,
IIPOLIECCHI OKUCIIEHUS U BOCCTAHOBIICHUS.
Cocrasnats ypaBHeHus OBP Ha ocHOBe
AJIEKTPOHHOTO OajaHca.

[TpoBonuTh, HAOMIOAATH U ONUCHIBATH

XUMHYECKUHN IKCTIEPUMEHT
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HIEJIOYH.
17-18 DJEKTpOJIN3 paCIIaBOB U XapaKkTepucTuka AJIEKTPOIIN3A, Kak | OnuchIBaTh IEKTPOIN3 KaK OKHCIUTEIbHO-
pactBopoB. [IpakTnueckoe OKHCIIUTENBHO-BOCCTAHOBUTENIBHOIO  MPOIIECCA. | BOCCTAHOBUTENBHBIN ITPOLIECC.
MIPUMEHEHUE IEKTPOIIN3a Oco0OeHHOCTH 3NIEKTPOJIN3a, MPOTEKAKoUIero B | Pa3nuyark 37eKTpoau3 paciiaBoB U BOJHBIX
pacTBopax JIEKTPOJIUTOB. [IpakTryeckoe | pacTBOPOB.
IPUMEHEHHE IIEKTPOJIN3A: nojyueHue | XapakTepu30BaTh IPAKTUYECKOE 3HAYCHHE
rajoreHoB, BOJOPOAA, KHUCIOPOAA, IIEJIOYHBIX | 3JEKTPOJIM3a Ha MPUMEPE MOTyUYECHHUS
METaJUIOB U MIeJIoYel, a TaKXKe aJIOMUHUS | aKTUBHBIX METAJUIOB U HEMETAJIJIOB, a TaKXe
NIEKTPOJIM30M  pPACIUIaBOB M PacTBOPOB | rajbBaHOIUIACTHUKH, IFAJIbBAHOCTETUH,
COCIMHEHUH HTUX »dneMeHToB. [loHATHE 0 | paUHUPOBAHUU IIBETHBIX METAJIOB
rajbBaHOIUIACTHKE, rajJbBaHOCTErUH,
padUHUPOBAHUU LIBETHBIX METAJUIOB.
Jlemoncmpayuu. KOHCTpyHpOBaHUE MOJIEIIH
anekTponnsépa. Bugeopparmenr ¢
IIPOMBILIEHHON YCTAHOBKU AJIS IIOJyYEHUs
AJIOMHUHHUS
19 [Ipaktuueckas padora Ne 1. Pemenne skcriepMMeHTANBHBIX 3a7a4 10 TEME [TnanupoBatk, MPOBOIUTH HAOIIONATH U
Pemenne sxcriepuMeHTaNbHBIX 331a4 | « XMMHAYECKask peakLys ONMCHIBATE XUMUYECKUI KCIIEPUMEHT C
o TeMe «XHUMUYECKask peakus» coOI0IeHUEM MPaBUII TEXHUKHU 0€3011aCHOCTU
20 [ToBTOpeHue u o6o0IIeHIE TecTupoBaHue, pelieHUe 3aa4 U yIpaKHEHU ! BBINONHATH TECTHI, pelIaTh 3a1a41 U
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HU3YYCHHOI'O

I10 TEMEC

YIPaXXHEHUS 110 TEME.

[TpoBOaUTE OIIEHKY COOCTBEHHBIX JIOCTHKEHUMN
B YCBOCHUU TEMBI.

KoppektupoBaTh CBOM 3HaHUS B COOTBETCTBUU

C INIAaHUPYEMBIM PE3YIbTATOM

21 KonrtponpHnas padora Ne 1 «Crpoenue BemecTBa. XUMHUYECKask peakLus»

22—30 Tema 3. BemecTBa 1 ux cBoiicTBa (9 4)

22 Mertanel dusnueckue cBONCTBa METAUIOB, Kak (QyHKIMs | XapakTepu3oBaTh (U3NYECKHE U XUMHUYECKHE
ux cTpoeHus. JleneHue MeTajuloB Ha IPyNIbl B | CBOMCTBA METANIOB KaK (YHKIHIO CTPOEHHUS
TEXHUKE W XUMHUHA. XHMHUYECKHE CBOMCTBA | MIX AarOMOB UM KPHUCTaUIOB Ha OCHOBE
METaJUIOB U OJJIeKTPOXMMHUYECKMH  pan | npeactasienuit o6 OBP  wu  monmoxeHus
HanpsbkeHui.  [loHATHE O  METa/UIOTEpMUM | METAJUIOB B JJIEKTPOXUMUYECKOM  PSAY
(aJIFOMMHOTEpPMUH, MAarHUETEPMUH U IP.). HaIpsKCHU.
Jemoncmpayuu. Konnekuust MeTasuios. Habnronate 1 onuchIBaTh XUMHYECKAN
B3anMonelicTBuE KOHLICHTPUPOBAHHOM a30THOM | DKCIIEPUMEHT
KHCJIOTBI C MEZIbI0. BeIbIlKa TEpPMUTHON CMECH.
[TopTpet
H. H. beketosa

23 Hewmerambl. bnaroponssie rassl Hemeramnbl kak oxuciaurenn. Hemeramnsl kak | OnuchIBaTh 0COOCHHOCTH MOJIOKEHUS

BOCCTaHOBMTEIH. Pl 21€KTpOOTPULIATEIBHOCTH.
WneptHbie unm 01aropoHble rassl.

Jlemoncmpayuu. Kojnekuus HEMETAILIIOB.

HeMeTtayioB B [lepuoanuaeckoit Tabnuie /1. 1.
Menneneesa, CTpPOEHHUE UX aTOMOB U

KpPUCTAJJIOB.
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Bcenpiika ué€pnoro nopoxa. Beitecuenue
rajioreHoB U3 UX PacTBOPOB JPYrUMU

rajJorcHaMu

CpaBHHMBATh CIIOCOOHOCTH K aJIZIOTPOTIHH C
METaJIaMH.

XapakTepu30BaTh 00IINE XUMHUECKHE
cBolicTBa HeMeTaJlIoB B cBeTe OBP u nx
MOJIOKEHUSI HEMETAJIIOB B PALY
3JIEKTPOOTPULATETLHOCTH.

Ha6J'IIOZIaTI> M OITMCHIBATH XUMUUECKUH

IKCIEPUMEHT
24 Kucnotel Heopranuueckue u Kucmoret ¢ Touku  3peHust ~ aToMHO- | COOTHOCUTH MpEeACTaBUTENEH OPraHMYECKUX U
OpraHHYECcKHe MOJIEKYISIPHOTO  ydeHMsl. KHCIOTBI € TOYKHM | HEOPraHMYECKHX KHUCIIOT C COOTBETCTBYIOIIEH
3peHus TEOpUU AIEKTPOIUTHYECKOH | KTacCU(UKAIIMOHHOMN TPYIIIOi.
mucconnanuu. Kucnoret ¢ Touku 3peHus | OnuchiBaTh 00IIMEe CBOWCTBA OPTrAaHUYECKUX U
MpoTOHHOM  Teopun. OOmME XHUMUYECKHE | HeOpraHMYecKuX Kuciot B cete TOI u ¢
cBoiicTBa kucnoT. Kinaccudukanus Kucior. MO3UIMHN OKUCIIEHUSI-BOCCTAHOBJICHUS KaTHOHA
Jlabopamopnuiii onvim. ViccnenoBanue BOJIOPOJIa WJIM AHUOHA KMCIIOTHOTO OCTATKa.
KOHLIEHTPUPOBaHHBIX PACTBOPOB COJISIHON U OnpenensTb 0COOEHHOCTH XMMUYECKUX
YKCYCHOM KHMCJIOT KareJIbHbIM METOIOM MPH HX CBOMCTB a30THOM, KOHIIEHTPUPOBAHHOUN CEPHOI
pa3baBiIeHUH BOJOM. Y MYpPaBbUHOM KHUCJIOT.
[TpoBonuTh, HAOTIONATH U OOBSICHAITH
pE3yNbTaThl IPOBEAEHHOIO XUMHUYECKOIO
3KCIEpPUMEHTA
25 OcHOBaHUS HEOPraHUYECKUE U OcHoBaHUST C  TOYKM  3peHUss  aroMHO- | ONHUCHIBaTh HEOPraHUYECKUE OCHOBAHUS B
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OpraHN4Y€CKHE

MOJIEKYJIIpHOTO y4yeHusi. OCHOBaHUSI C TOYKH
3peHHUs TEOpPUH AIEKTPOTUTHIECKOM
nuccormanud. OCHOBaHMSIT C TOYKH 3pPEHUSA
MIPOTOHHOM TEOPHH. Knaccudukanus
OCHOBaHMII. XuMnyeckne CBOMCTBA
OpPraHWYECKUX U HEOPTaHUYECKUX OCHOBAHUH.
Jlemoncmpayuu. Konekuus 1meyioueil 1 aMuHOB.
B3anmMoneiicTBue napoB KOHLIEHTPUPOBAHHBIX
pPacTBOPOB COJITHOM KUCJIOTHI M aMMHaKa («IbIM
0e3 orusi»). [lomydueHne aMmmmuaka u U3ydeHue
€ro CBOWCTB.

Jlabopamophule onvimul. Ilonydaenue
HEpPaCTBOPUMOTO TUJPOKCHU]IA U €T0

B3aMMOIENCTBUE C KUCIOTOH

cete TO/I.

XapakTepu30BaTh CBOMCTBA OPTaHUYECKUX U
HEOPraHMYECKUX OECKHIIOPOIHBIX OCHOBAHUI
B

CBETE NMPOTOHHOU TEOPHH.

[IpoBoauTh, HAOMIOAATH U ONTUCKHIBATH

XUMHYECKUH OKCIICPUMCHT

26

AmboTepHbIe COeTMHEHUS

HCOPraHNU4YCCKUEC U OPpraHUYCCKUC

Heopranmnueckue ampoTepHbIe COSAMHECHNUS:
OKCHU/JIbl U TUAPOKCU]IBI, — UX CBOWCTBA U
nosryaeHue. AMQGOTEpHbIE OpraHUIECKHE
COCIMHEHUS HA IPUMEPE aMUHOKHCIIOT.
[lenTuaer 1 menTHUIHAS CBS3b.

Jlemoncmpayuu. Paznuynele ciydyau
B3aUMOJICHCTBHS PaCTBOPOB COJICH aTIOMUHUS CO

MIEI0YBIO.

XapaKTepu30BaTh OpraHUYECKUE U
HEopraHnyeckre aM(poTepHbIe COSTUHEHUS KaK
BEIIIECTBA C IBOMCTBEHHON (DYHKITUEH
KHNCJIIOTHO-OCHOBHBIX CBOfICTB.
AprymMeHTHpOBATh CBOMCTBA aMUHOKHCIIOT KaK
aM(OTEPHBIX OPraHUUYECKUX COCTUHEHUH.
PackppiBaTh Ha OCHOBE MEKIPEIMETHBIX

CBs3el ¢ OMooruel pojb aMUHOKHUCIIOT B
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Jlabopamophvie onvimul. Ilonydaenne
aM(OoTepHOTo TUAPOKCUIA U U3YUEHHUE €T0

CBOWCTB

OopraHn3alivu > XU3HH

27 Conn Knaccuduxanus coneir. JKEctkocTh BoABl W | XapaKTepU30BaTh COJM OPTaHUYECKHUX H
crocoObl e€ yctpaHeHus. [lepexon kapOoHaTa B | HEOPraHMYECKUX KHUCIIOT B CBETE TEOPUU
ruipokapOoHaT u obparHo. O0ImKe XUMHUECKUE | AIEKTPOTUTHUECKON TUCCOLUALINH.
CBOICTBA COJIEH. COOTHOCHTH MpEJCTABUTEINIEH COJIEeH
Lemoncmpayuu. Ilonydenune :KECTKON BOABI U OpraHNYeCKUX U HEOPraHUYECKUX KUCIIOT C
YCTpaHEHHUE €€ KECTKOCTH. COOTBETCTBYIOIIEH KIacCH()UKAITMOHHON
JlabopamopHule onvimul. [IpoBenenue TPYIIION.

KAYECTBEHHBIX PEAKLNN IO ONPEACIICHUIO XapakTepu3oBaTh KECTKOCTh BOJBI U
COCTaBa COJIH. npeJIaraTh Croco0bl €€ yCTpaHeHus!.
OnwuceIBaTh 00IIME CBOMCTBA COJICH B CBETE
TO.
[TpoBoauTh, HAOMIONATH U ONUCHIBATH
XUMHUUYECKHUH dKCTIEPUMEHT
28 [IpakTuueckas padora Ne 2. Pemenne sxcriepMMEeHTANBHBIX 331a4 110 TEME: [TnanupoBark, MPOBOIUTH, HAOMIOAATH U

Pemenne SKCIICPUMCHTAJIBHBIX 3a1a4

1o TeMe «BellecTBa U UX CBOIMCTBa)

«BemiecTBa 1 X CBOMCTBa»

OIMMCHIBAaTh XUMHYCSCKUH OKCIICPUMCHT C

CO6J'IIOI[€HI/ICM IMpaBUJI TCXHUKU 0e301acHOCTH
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29 [ToBTOpeHue n 0000IIEHUE TEMbI TecTtupoBanue, penieHue 3aa4d U yrpaxxHEeHUN BBINOJIHATH TECTHI, pelIaTh 3a1a44 U
10 TEME YIPaXHEHUS 110 TEME.
[IpoBOAKTH OLIEHKY COOCTBEHHBIX JOCTHKEHHIA
B YCBOEHUU TEMBI.
KoppektupoBarb cBOM 3HaHUSI B COOTBETCTBUU
C TUITAHUPYEMBIM PE3YIIbTaTOM
30 KonTponbhas pabota Ne 2 «BemectBa 1 X CBOCTBa»
31—34 Tema 4. Xumus u coBpemMeHHoe 001ecTBo (4 4)
31 XUMUYECKask TEXHOJIOTHS [TonsaTue 0 XUMUYECKON TEXHOJIOTHH. | XapaKTEPU30BATh XUMHUYECKYIO TEXHOJIOTHIO
XUMHUYECKHE PEaKIH B IPOU3BOJCTBE aMMHUAKa | KaK MPOU3BOJUTEIHHYIO CHITy OOIIEeCTBa.
u MertaHona. OOmas knaccudukanponHas | ONUCHIBaTh XMMUYECKHE MPOLIECCHI, TEKAIIUE
XapaKTepHUCTHKA peaxkuui CUHTE3a B | B OCHOBE MPOU3BOJCTBA aMMHAKa U METAHOJIA,
MPOM3BOACTBE 3TUX NPOAYKTOB. HaydHble | ¢ MOMOIIBIO POJHOTO A3bIKA U SI3bIKA XUMUHU.
MPUHLIMIIBI, JIEXKAIIUEe B OCHOBE MPOM3BOJCTBA | YCTaHABIMBATh aHAJOTUU MEXITY ABYMS
aMMuaka W MeraHona. (CpaBHEHHME H3THX | IPOU3BOACTBAMHU.
IIPOU3BOJICTB. ®opMynupoBaTh O0IINE HAYYHBIE TPUHITUTIBI
Jemoncmpayuu. Monenu npOMBIIIIIEHHBIX XUMHUYECKOT0 IPOU3BOJCTBA
YCTaHOBOK IIOJIYYE€HHsI CEPHOU KUCIIOTHI U
CHUHTE3a aMMHUaKa
32 XHUMHUYECKasi TPAMOTHOCTh KaK MapkupoBKa ynakOBOYHBIX MaTepHAJIOB, AprymMeHTHpOBaTh HEOOXOAUMOCTh

KOMITOHEHT 0011Iel KYJIbTYpBI

YCJIO0BCKa

AJIEKTPOHUKHU U OBITOBOM TEXHUKH,

OKOJIOTMYHOTO TOBapa, NPpOAYKTOB IIMUTAHHWA,

XUMHYECKON T'paMOTHOCTH KaK KOMIIOHCHTA

OOILIEKYIIBTYPHON KOMIIETEHTHOCTH Y€JIOBEKa.
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3TUKETOK I10 YXOIY 32 OICKI0M.
Jlemoncmpayuu. BugeodparMeHThI U CIalIbI O
CTEINIEHH SKOJIOTUYECKON YUCTOTHI TOBApa.
JlabopamopHnuie onvimul. VI3yueHne MapKUpOBOK
pa3IMYHBIX BUJIOB IPOMBIILIEHHBIX U

IPOAOBOJILCTBECHHBIX TOBAPOB

YMeTh nosy4ars He0OX0AMMYI0 HH(GOPMAIUIO
C MapKUPOBOK Ha YMAKOBKAX PA3TUYHBIX
MIPOMBIIIEHHBIX U MPOJIOBOJIbCTBEHHBIX

TOBApOB

33—34

IToBTOpeHue u 0600menne Kypca. [lonBegeHue HTOroB yued0Horo roga

35

Pe3epBHOe Bpemsi




54

OcHamenne yue0HOro npouecca
Y4eOHO-METOAMYECKH KOMILIEKT s u3ydyeHus kypca xumuu B 10—11 kmaccax

0a30BOTO ypOBHS, CO3/IaHHBIA aBTOPCKUM KOJIIEKTUBOM 1oj pykooacTBoMm O. C. ['aGpuernsHa,
CONIEPKHUT, KpPOME€ YYEOHBIX MOCOOUH, y4yeOHO-METOAMYECKHEe U TUIAKTUYECKHE TOCcoOus.
«Xumus. 10 kaacc. ba3oBblii ypoBeHb»
1. Xumms. 10 kmacc: yue6. mis oOmeoOpaszoBar. opranmzammid / O. C. T'abpuensn, WU. T.
OctpoymoB, C. A. CnagkoB. Xumwus. 10 kmacc. ba3oBelii ypoBeHb. YueOHUK. — M.:
[Ipocsemenne, 2019
2. O. C. I'abpuenan, U. I" Ocmpoymos, U. B. Axcénosa, Xumus. 10 xiacc. ba3oBblil ypoBeHb.
Mertoaunueckoe nocoodue.
3. O. C. I'abpuensn, C. A. Cnaoxos. Xumus. 10 knacc. ba3oBbliii ypoBeHb. Pabouas TeTpass.
4. 0. C. I'abpuenan, U. B. Tpueyouax. Xumus. 10 kiacc. 3agaqHuk
5. DnexTpoHHas popma yueOHHUKA.
YMK «Xumus. 11 kiaacc. ba3oBblii ypoBeHb»
1. Xumus. 11 xmacc: yueb. mas obmieo6paszosar. opranmsammii / O. C. Tabpuensu, WU. T.
OctpoymoB, C. A. CnagxoB. Xumwms. 10 kmacc. ba3oBelii ypoBeHb. YueOHUK. — M.:
[Ipocsemenue, 2019
2. O. C. I'abpuenan u op. Xumus. 11 knacc. bazoBsliit ypoBeHs. MeToguueckoe mocooue.
3. O. C. I'abpuenan, C. A. Craokos. Xumusl. 11 kiacc. ba3oBslii ypoBeHb. Pabouas teTpasb.
4. 0. C. I'abpuenan, U. B. Tpueyouax. Xumus. 11 xnacc. ba3oBblii ypoBEHb.
5. DnexTpoHHas popma yueOHHUKA.

Hugpopmayuonnwie cpeocmea

Humepnem-pecypcel Ha pycckom A3blKe

1. http://www.alhimik.ru IlpeacraBiaeHsl ciaeayrolre PyOPUKH: COBETH aOUTYPHUEHTY, YUUTEITIO

XUMHH, CIPABOYHUK (0OYeHb OojbIIasi moj0opka TaONMIl U CIIPaBOYHBIX MaTepuasoB), BecEnas
XUMHUs1, HOBOCTH, OJIMMIINA/Ibl, KyHCTKaMepa (Macca MHTEPECHBIX UCTOPUUECKHUX CBEICHMIN)

2. http://www.hij.ru/ XKypran «Xumusi ¥ KU3Hb» MOHATHO U 3aHUMATEIILHO PacCKa3bIBaeT 000

BCEM HHTCPCCHOM, YTO MPOUCXOAHUT B HAYKEC U B MUPEC, B KOTOPOM MBI JKHBEM.

3. http://chemistry-chemists.com/index.html Dnexrponusiii xypHan «XUMUKH W XUMHS». B

JKypHaJIe IIPENCTABICHO MHOYECTBO OIBITOB 0 XHMHH, CONEPKUTCS MHOTO 3aHUMATEIbHOU
nH(OPMALINH, TO3BOJISIONICH YBI€Ub YUCHUKOB SKCIIEPUMEHTAIBHOM YacThIO IPEAMETA.

4. http://c-books.narod.ru Jluteparypa mo Xumuu.

5. http://1september.ru/. Xypuan «IlepBoe ceHTAOps» mas yduTeleil M HE TOIbKO. B HEM

npeacTaBJICHO OONBIIOE KOJIMYECTBO pa60T YYC€HHUKOB, B TOM 4YHCJIC W HCCICIA0BATCIIBCKOI'O

Xapakrepa.


http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://1september.ru/
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6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii MIKOIBHBIN TOPTA CO CCHUIKAMU Ha

O6p330BaTeJ'IbHLIe CaMThI MO XUMHHU.

7. www.periodictable.ru COopHuk crtareii 0 XMMHYECKHUX ODIIEMEHTAX, HJUIIOCTPHUPOBAHHBIN

IKCIIEPUMEHTAMH.
Humepnem-pecypc Ha anenuiickom a3vike

http://webelementes.com. ComepXUT UCTOPHIO OTKPBITHS W ONKMCAaHUE CBOWCTB BCEX

XUMHUYECKHUX 3JIEMEHTOB. byzeT nmonesen i 00yyaronuxcs B I36IKOBBIX IIKOJTAaX U Kjlaccax.
Ob0veKkmul yuedOHbIX IKCKYpCUil
1. My3eu: MUHEpaIOTHYECKHE, KpaeBeUeCKHe, XYI0KECTBEHHbBIE, [ [0TUTeXHUIEeCKUIA.
2. JlaGopatopum: y4eOHBIX  3aBEJCHHI, arpoxumiaabopaTopuu, SKOJIOTHUECKUE,
CaHAMHIPMHUOJIOTUYECKUE.
3. Anreku.
4. TIpon3BOICTBEHHBIC OOBEKTHI: XUMUYECKHUE 3aBOJIBI, BOJIOOYNCTHBIC COOPYKEHUS U IPyTUe

MCCTHBIC TPOU3BOJACTBA.

MarepuajbHO-TeXHHYeCKOe ofecniedeHHe KaOHeTa XUMHUH
HarypanbHble 00beKTBI

HarypanbHble OOBEKTHI, HCHONB3yeMble B 7—9 Kkiaccax MNpu OOYYEHHH XUMHH,
BKJIIOYAIOT B c€0sl KOJUIEKLMHM MMHEPAJIOB U TOPHBIX MOPOJ, METAIJIOB U CIUIABOB, OKCHU[OB,
KHUCJIOT, OCHOBAaHUH, COJEH, B TOM 4YMCI€ U MUHEPAIbHBIX yJOOPEHUH, a TaKkKe KOJUIEKLUHU
OpPTaHMYECKHX BEIIECTB W MaTepuanoB, npeaycMoTpeHHbx PI'OC («Hedtp m mpomykTer eé
nepepabotku», «KameHHbII yroab U MPOAYKTHl KOKCOXMMMYECKOIO ITPOM3BOJCTBAY,
«Bonoknay, «IImactmaccel» u T. 1. O3HaKOMIIeHHE ¢ 00pa3iaMH UCXOIHBIX BELIECTB U TOTOBBIX
U3JeNUH MO3BOJISIET MOJYYUTh HAIJIAJHBIE MPEJCTAaBICHUA 00 3TUX MaTepuallaX, UX BHEIIHEM
BUJIE, @ TAaKXK€ O HEKOTOPBIX (PM3MUECKUX CBOMCTBaX. 3HAUMUTEIbHBIE YyUeOHO-TI03HABATEIbHBIE
BO3MO>KHOCTH MMEIOT KOJIJIEKLUH, W3TOTOBJIEHHBbIE caMUMH oOyuaromumucs. llpeamers nms
TaKUX KOJIJIEKIMI COOMPAOTCS BO BpeMsl SKCKYPCHM U IPYIMX BHEYPOUHBIX 3aHATHH.

Kounnexum ucnoap3yroT TOJIBKO IS 03HAKOMIIEHHUS! 00yYaroIIMXCsl C BHEIIHUM BHJOM U
(¢u3n4YecKMMU CBOMCTBAMH PA3IMUYHBIX BEIECTB M MaTepuaios. s MPOBEIEHUS] XUMHUECKUX
OTIBITOB KOJUIEKIIMH UCIIOJIb30BaTh HEJb3SI.

XnMr4ecKHe peakTHBbI H MaTepHaIbl

OOparieHre co MHOTMMHU BEIIECTBAMH TPeOYeT CTPOroro coOI0ACHUS MPAaBUII TEXHUKU
0€30I1aCHOCTH, OCOOEHHO TMpU BBHIIOJIHEHWU ONBITOB caMMMU oOywaromumucs. Bcee
HEOOXOJIMMbIE Mepbl MPEIOCTOPOKHOCTU YKa3aHbl B COOTBETCTBYIOUIMX JIOKYMEHTAaX U

HUHCTPYKIHUAX, a TAKIKC B MOCOOMAX JJIsA y‘-II/ITeJIeI;'I XUMHH.


http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/
http://webelementes.com/
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Bce peakTuBBl M MaTepuasbl, HY)KHbBIE [JIs NPOBEACHHUS JEMOHCTPALMOHHOIO H
YYEHMUYECKOTO  HKCHEPUMEHTa, TIOCTABIAIOTCS B  00IIeoOpa3oBaTesbHbIE  OpraHU3aLUU
LEHTPAJIN30BaHHO B BHJE 3apaHee YKOMIUIEKTOBaHHBIX HaOopoB. IIpu HeoOxomumocTu
MPUOOpPETEHNsT JOIMOJIHUTENbHBIX PEaKTUBOB M MaTepHalloB clieqyeT oOpaliateCsi B
CHEeUAIN3UPOBaHHBIE Mara3uHbl.

Xumuueckasi 1a00paTopHasi OCyAa, ANNapaTbl U NPUOOPbI

Xumuueckass TOCyAa MOJApa3feseTcs Ha JB€ TPYNNbl: Ui BBIIOJIHEHHS OIBITOB
00yyaroIUMUCS U JIJIs1 IEMOHCTPALIMOHHBIX OTIBITOB.

IIpubopsl, anmapaTel ¥ yCTAaHOBKH, MCIOJb3YEMbIE Ha ypOoKax XMMHMHU B 7—9 Kiaccax,
KJIacCU(PULUPYIOT HA OCHOBE MPOTEKAIOIIUX B HUX (PU3MUYECKUX U XUMHUYECKHUX IPOLIECCOB C
Y4aCTHEM BEILECTB, HAXOASIIUXCS B PA3HBIX arperaTHbIX COCTOSHUSX:

1) mpubops! 11st pabOTHl ¢ Ta3aMH — IOJIYYCHUE, COOMpAHUE, OYMCTKA, CYIIKA, TOTJIOMIECHUE
ra3oB; peaklUyd MEXJy MOTOKaMU Ta30B; pEaKklUU MEXJy ra3aMu B 3JIEKTPHUUECKOM pasps/e;
peakuuu MEeXly ra3aMy IIPU MOBBILIEHHOM JaBJICHUY;

2) anmapaTbl U IpUOOPBI ISl ONBITOB C JKUAKMMU U TBEPJABIMU BEIIECTBAMHM — IE€PETOHKA,
¢GwIbTpoBaHME, KpHUCTAIM3ALUs; IMPOBEJICHUE peaKIUid MexXTy TBEPABIM BELIECTBOM H
KHUJIKOCTBIO, KHUJIKOCTBIO U )KUJIKOCTBIO, TBEPIBIMH BEILIECTBAMHU.

3) natuuku PH, 31eKTPONPOBOIHOCTH, TEMIIEPATYPHI U JP.

Bue sToif kimaccudukanuu HaxonuTcs y4yeOHas anmaparypa, NpeiHa3HauyeHHas Jis
U3YYEHHUs] TEOPETUYECKHUX BOINPOCOB XHMMHUHU: U1 JE€MOHCTPALUM 3JIEKTPONPOBOAHOCTH
pPacTBOpPOB U JIBUJKEHHUS MOHOB B AJIEKTPUUYECKOM IIOJIE, JIJISl MU3YyYEHHS] CKOPOCTH XUMHUYECKOU
PEaKIy ¥ XUMHUYECKOTO PAaBHOBECHS, AIEKTPOIIN3a, IEPErOHKN HE(PTH | T. II.

BcnoMoratenbHyto pojib  UIpal0T HU3MEpHUTENbHbIE W HarpeBaTelbHble MPHOOPHI,
pa3MYHbIC IPUCTIOCOOJICHUS I BBIOJIHEHHSI OTBITOB.

Mopnesu

OObeKTaMM MOJEIUPOBAHUS B XHUMHM SIBISIOTCS aTOMBbl, MOJIEKYJIbI, KpPUCTAJLIBL,
3aBOJICKHME alIapaThl, a TAKK€ XMMHUYECKUE Ipolecchl. B mpenogaBaHuy XUMUU HCIOJIB3YIOT
MOJIeIM KPHCTAJUTMYECKUX PEelI€TOK anMasa, rpadura, cepsl, ¢ocdopa, okcuna yriaepoaa(lV),
noJ1a, KeJe3a, MeU, MarHus, MOAEIN KPUCTAIIMUECKUX PEIIETOK BaXKHEHIINX MpeIcTaBUTENeH
KJIACCOB OPTaHUYECKUX COCTMHEHUN.

Beinyckatorcst Habopbl Mojiesield aTOMOB JUIsl COCTaBJICHUS ILIAPOCTEPIKHEBBIX MOJIEIeH
MOJIEKYJI, B IEPBYIO O4YEPEb, OPraHUUECKUX COECTUHEHUI.

YuyeOHbIe 10co0Hs HA NIEYATHOI OCHOBE
B mpomecce 00ydeHHST XMMHM UCIHOJB3YIOT CICAYIONINE TaOIHIBI TIOCTOSHHOTO

skcnioHupoBanus: «llepuoamveckas cucrema xumuueckux snaemeHToB . M. Mennpeneesay,
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«Tabnuma pacTBOPUMOCTH KHCIOT, OCHOBAaHMH U coleily, «DIEKTPOXUMHUYECKUN Pl
HampsDKeHUH MeTalsioB», «BanmeHTHbIe cocTosiHus aToMa yrieponay», «lIpocTpaHcTBeHHOE U
JEKTPOHHOE CTPOEHUE MOJIEKYJ OPraHUYECKUX COSAUHEHUN» U Jp.

Jnst opraHu3zanuyM caMOCTOATEIbHOW paboThl 00YyYarOIIMXCS Ha ypOKaxX HCIOJIb3YIOT
pazHoOOpa3Hble TUAAKTHUECKHE MaTepHajbl: TETpaaud Ha MEeYaTHOW OCHOBE WM OTAEIbHBIC
paboumne NHCTBI — HMHCTPYKIMU, KAPTOYKH C 3alaHUsSMU Pa3HON CTENEHH TPYAHOCTH JUIs
M3Y4YEeHHS HOBOT'O MaTepHalia, CaMOIIPOBEPKU U KOHTPOJIS 3HAHUH.

JKPaHHO-3BYKOBbIE CpeJIcTBa 00y4eHHs

K skpaHHO-3BYKOBBIM cpe/icTBaM OOy4YeHHsS OTHOCST TaKHe MOCOOHS, KOTOPHIE MOTYT
OBITh BOCHPHUHATHI C TOMOIIBIO 3pEHUS U clyXa. OJTO KUHO(DHIBMBI, KHHO(PPArMEHTHI,
nuaduIbMbl, THATIO3UTUBEI (CIAlIbl), eAIMHUYHBIC TPAaHCIAapaHThI s TpadomnpoekTopa. Cepun
TPAHCIAPAHTOB IO3BOJISIIOT MMHUTHUPOBATH JIB)KEHHE MYTEM MOCIEAOBATEIBLHOIO HAJOKEHUS
OJIHOTO TpaHCIIapaHTa Ha JpYroi.

Texnn4ueckue cpeacrsa o0ydenusi (TCO)

BonbIIMHCTBO TEXHUYECKUX CPEACTB OOYy4YEeHHs] He pa3padaThiBajoCh CIENUAIBHO IS
LIKOJIbI, & M3HAYAJIBbHO CIYKWJIO JUJIS mepenadu U oOpaboTku MHGOPMALKU: 3TO Pa3TUYHOTO
polla MPOEKTOPHBI, TEJIEBU30Phl, KOMIIBIOTEPHl U T. 1. B yueOHO-BOCHIUTATEILHOM MpOLECCE
KOMIIBIOTEP MOXKET UCII0JIb30BATHCA JUIsl PELICHHUS 3a/1a4 HAyYHOW OpraHu3alyy Tpyda yYuTess.

[Ipu ucnonp30BaHUU TEXHUYECKHX CPEJCTB OOYYEHHUS CIIEIyeT yYUTHIBATH BPEMEHHbIE
orpanuyeHus, Hamaraembie CanutapHbiMu TpaBuiaamMu u HopMamu (CanlluH). HenpepwiBHas
MPOJOJKUTEIBLHOCTh JIEMOHCTPALMU BHUJIEOMATEpUAIOB Ha TEJIEBU3MOHHOM JKpaHe M Ha
00JIBIIIOM PKpaHE C UCTOIb30BAHUEM MYJIBTUMEIUWHOTO IIPOEKTOPA HE JIOJIKHA IIPEBBIIATD JJIs
obyuatomuxcs B X - XI kimaccax Ha ypoke 30 MuH Takoe ke orpaHHueHUE pacpOCTpaHIETCs Ha
HEMpepbIBHOE UCTIOIB30BaHNE MHTEPAKTUBHOM IOCKU M Ha HEMIPEPHIBHYIO paboTy 00yJaronmxcs
Ha TEPCOHATBHOM KOMIbIoTepe. Pa3memiaTe MHTEPAKTUBHYIO IOCKY CJEAyeT TaKXkKe Kak U
OOBIYHYIO: Ha TOM e BBICOTE, oOecreunBasi Ipu 3TOM paBHOMEpHOe ocBemieHune. Korna pocka
HE HCIIONIb3yeTCsl, €€ HEOOXOANMO OTKI04aTh. [t mpoUIaKTHKK YTOMIICHUS T1a3 B y4eOHbII
mporecc HeoOXOAUMO BKJIIOYATh pa3lUYHbIEe BHUABI JACSITENBHOCTH, BKIIOYAs CHEIHAIBHYIO
TUMHACTHUKY JJIS TJ1a3.

Oo0opynoBanne kabuHeTa XMMHUH

Kabuner xumun A0mKeH ObITh 000PYIOBaH CIEUATBHBIM IEMOHCTPAIIMOHHBIM CTOJIOM.
Jns  obecnieueHuss Jydmied  BUIAMOCTH  JIEMOHCTPAllMOHHBI  CTOJI  PEKOMEHIyeTcs
yCTaHaBIMBATh Ha MOAUYM.

B kaOuHeTax XMMHM yCTaHaBIMBAIOT JBYXMECTHbIE YUEHHYECKUE JTaOOpaTOPHBIE CTOJIbI

C IMOJIBOJIKOM 3JIEKTPOIHEPrUU. YUECHUUECKHUE CTOJIBI JIOJKHBI UMETh MOKPBITUE, YCTOWUNBOE K



58

JNEUCTBUIO arpeCCUBHBIX XUMHUYECKUX BEIIECTB, U 3alIUTHBIE OOPTHKU MO HAPYKHOMY Kparo.
KabuneTsl xuMun 00OpYIYIOT BBITSKHBIMU IIKaaMu, pacroio)KEHHBIMH Y HAPYXKHOU CTEHBI
Bo3je crosia yuurtens. [[ns mpoBeneHus 1aOOpaTOPHBIX OMNBITOB HCIOJIB3YIOT TOJIBKO MHUHU-
CITUPTOBKH.

Y4eOHble JOCKH OJDKHBI OBITH HM3TOTOBICHBI M3 MaTEpUATIOB, MUMEIOMIMX BBICOKYIO
aJIre3I0 ¢ MaTepuaIaMu, UCIOIb3yEMBIMH ISl MUCbMa, XOPOIIIO OYUIIATHCS BIAXKHON T'yOKOH,
OBITh M3HOCOCTOMKHUMH, MMETh TEMHO-3EJIEHBIM 1IBET U AaHTUOJIMKOBOE TMOKpHITHE. YueOHbIe
JIOCKH O0OpYIYIOT CO(PHUTaMH, KOTOpPBIC IOJDKHBI NMPHUKPEIUIATHCS K cTeHe Ha 0,3 M BbIme
BEPXHETO Kpas JOCKU U BbICTyNAaTh Bliepé Ha paccTossHue 0,6 M.

TeneBu30pbl YCTAaHABIMBAIOT HA CHEIHMANBHBIX TyMOax Ha BbicoTe 1,0—1,3 M oT momna.
[Ipu mpocMoTpe Tenenepenay 3pUTENbCKUE MECTa JOJDKHBI pacloiaraThCsi Ha PacCTOSHUM He
MeHee 2 M OT 3KpaHa JI0 rj1a3 00y4yaronuxcs.

JIisi MakCUMAalIbHOTO WCIIOIB30BaHMS JTHEBHOTO CBETA W PABHOMEPHOTO OCBEIICHHUS
y4eOHBIX TIOMENICHU HE CleyeT pa3MellaTh Ha MOJOKOHHHKAX IIMPOKOIHMCTHHIE PacTeHUS,
CHIDKAIOIIIME YPOBEHb €CTECTBEHHOI'O OCBeleHUs. BricoTa pacTeHuit He JOMKHA MPEBHIIATH 1S5
cM (oT momOKOHHMKA). PacTeHust 1enecooOpa3sHO pa3MmeniaTh B MEPEHOCHBIX IIBETOYHHUIIAX
BBICOTOM 65—70 CM OT MOJIa WM MOJBECHBIX KAIIIIO B MMPOCTEHKAX MEXKIY OKHAMU.

Jnst oTaenku y4eOHBIX TOMENICHHH HCIIONB3YIOT MaTepHalibl U KPaCKH, CO3JArOIIHe
MaTOBYIO MOBEPXHOCTbh. /{151 CTeH y4eOHBIX MOMEIICHUN CIeAyeT MCIONIb30BaTh CBETJIbIE TOHA
KENTOro, 0eXKEeBOro, PO30BOTO, 3€JIEHOT0, rojly0oro LBETOB; AJ JABEPEl, OKOHHBIX paM —
OeJbIi 1BET.

KabuHer XuMuU JODKEH OBITh OCHAIICH XOJOAHBIM U TOPSYUM BOJIOCHAOKEHHEM W
KaHaJM3alueu.

B xabuHeTe XUMHH 0053aTENLHO JOJDKHa OBLITH anTeyKa.
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