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I[MosicHuTEeIbHAA 3alIMCKA
denepanbHbIA TOCYIApPCTBEHHBIM 00pa30BaTEIbHBIN CTaHIAPT 001Iero 00pa30BaHus, a TAK)KE OCHOBHBIC UJIEU U TOJOKCHUS
[Iporpammbl pa3BuThsi 1 POPMUPOBAHUSI YHUBEPCAIBHBIX YUEOHBIX NEUCTBHM ISl CpeaHero (MoJHOro) ooimero oopa3oBaHUs
COCTaBJISIFOT OCHOBY IpeuIaraeMou padbodeil mporpaMmal.

OTta mporpamMma JIOTUYECKH TMPOIOJDKAET MPOrpaMMbl I HA4adbHOTO OOIIEr0 W OCHOBHOTO 00mIero oOpa3oBaHUs B
001acTu pa3BUTHUSI BCEX OCHOBHBIX BHUJOB ACSATEIBHOCTH OOy4YaeMbIX, MPEJICTABICHHbIX B HUX. OHa cocTaBieHa C y4ETOM
0COOCHHOCTEH, KOTOphIe OOYCIIOBIICHBI, B MEPBYIO OYEPE/b, MPEAMETHBIM CONEPKAHUEM U TICUXOJIOTHYCCKUMH BO3PACTHBIMU
0COOCHHOCTSIMH 00y4aeMbIX.

[lo3HaBaTenbHasi ACATEIBLHOCTh MPU U3YUYCHHHM Kypca XMMUU Ha 0a30BOM YpPOBHE WMIpaeT BEAYIIYIO POJib B Pa3BUTHU
OCHOBHBIX BHJIOB Y4e€OHOW JESATEILHOCTU CTApPUIEKIACCHUKOB: BIIAJIETh METOJAAMH HAy4YHOTO IO3HAHUS, IMOJIHO W TOYHO
BBIpakaTh CBOM MBICIIM, XapaKTEpPHU30BaTh, OOBSCHATH, KIACCUPUIMPOBATH XUMHUYECKHE OOBEKTHI, pabOTaTh B TpYIIIE,
apryMEHTHUPOBATh CBOIO TOYKY 3PEHHS, HAXOJIUTh, UCIIOJIH30BaTh PAa3IMYHbIC UCTOUHUKU MH(OPMAIIUU U MPEJICTABIATh B YCTHOM
Y MUCbMEHHOM peyu pe3yybTaThl €€ aHAIN3A.

OnHa w3 3amad oOy4yeHUST B CpegHEH IIKojde — OIpelesieHue JanbHeimel oOpa3oBaTeIbHOW TPAEKTOpUU U
OTBETCTBEHHOT'O BHIOOpA KU3HEHHOTO U MPOPECCUOHANTBHOTO MyTH. JJIs perieHust 3Toi 3a1a4ul CTapIIeKIACCHUKU TPU U3yYEHU U
XUMHUH JOJDKHBI UCIIONIB30BaTh MPUOOPETEHHBIN Ha YPOKaX XUMHH OIBIT JACSATEIHHOCTH B MpodeccuoHanbHOU cdepe u 0o
JKU3HEHHOMN CHUTYaLUHU.

CormacHo 00pa3oBaTeIbHOMY CTaHIAPTY, IJIABHBIC Yeau cpeOHe2o 00uiezo 00pa308anus CoOCToAT:



1) B mpHOOpPETEHNH 3HAHUN, YMEHHIA U CIIOCOOOB JIEATEILHOCTH, CIIOCOOCTBYIOIINUX (POPMUPOBAHHIO I[CIOCTHOTO MPEACTABICHHS

0 MHUpE;
2) B pa3BUTHH OIBITA PA3HOOOPA3HOU JCSITEIHHOCTH, CAMOIIO3HAHUSI U CAMOOTIPE/ICIICHNUS;
3) B 0CO3HAaHHOM BBIOOpPE MHIMBUIYAILHOW 00pa30BaTeIbHON TPACKTOPHH U PO(PECCHOHATLHON ACATEIBHOCTH.

Bonpiioit BkIag B JOCTHXKEHHE ATUX IIENIeH CpemHero oOIero o0pa3oBaHUs BHOCUT U3YYEeHUEe XUMUU, KOTOPOE MPU3BAHO
obecneuumsy:
1) dopmupoBaHUE €CTECTBEHHO-HAYYHOW KApTHHBI MHUpPA, B KOTOPOW CHUCTEMa XUMHYCCKHX 3HAHUW SBISICTCS €€ BaKHCUITUM

KOMIIOHCHTOM,

2) pa3BUTHEC WHTEIUICKTYAJIbHOTO M HPAaBCTBEHHOTO IOTEHIIMANA CTApIICKIACCHUKOB, (DOPMHPOBAHWE Y HHUX DSKOJOTHYCCKHU

TPaMOTHOTO B Y4eOHOU U TPO(PECCHOHAIBHON JEATETLHOCTH, a TAK)XXE B OBITY;

3) OCO3HAHHUC Yy CTAapIICKIACCHHUKOB HGO6XOI[I/IMOCTI/I B pa3BUTHHU XHUMHH H XUMHUYECKOM IIPOMBIIIZICHHOCTH, KaK

MIPOM3BOAUTEIILHOM CHUIIBI OOIIIECTBA;

4) ITIOHMMAaHHC H€O6XOI[I/IMOCTI/I 0e30macHoro 06paHleHI/ISI C BCICCTBAMHU U MAaTCpUaJIaMHU, UCITIOJIB3yCMbIMHU B HpO(beCCI/IOHaJILHOI‘/’I

)41 HOBC@,HHGBHOﬁ KHN3HHU.

Henamu uzyuenun xumuu 6 cpeoHeil wiKone A6AAI0MCA.



1)

2)

3)

BUJACHHC WM IIOHHMMAHHC 3HAYMMOCTH XHUMHYCCKHUX 3HAHUM A KaXKA0ro 4JICHa COLMyMd;, YMCHHUC OLICHUBATL PA3JIMYHBIC
q)aKTBI N ABJICHUA, CBA3AHHBIC C XHWMHYCCKHMH 00BEKTaMH H InmpooecccaMm Ha OCHOBC OOBEKTHUBHBIX KpUTCPUCB H

OTpeeIEHHON CUCTEMBI LIEHHOCTEH, (POpMYIpoBaTh 1 0OOCHOBBIBATH COOCTBEHHOE MHEHUE U YOSKICHUE;

NOHUMAaHUE POJIM XUMHUU B COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHE MUpa M MCHOJIb30BAHUE XUMUYECKUX 3HAHUM IS
OObsiCHEHUsI OOBEKTOB W TIPOLECCOB OKPYXKAIoIIeH JACUCTBUTENBHOCTH — TPUPOAHOM, COIMAIBHOM, KYJIBTYpHOM,

TEXHUYECKOHN CpeIpl;

(dbopMUpOBaHUE Yy CTApIIEKJIACCHUKOB NMPU HM3YyYEHUU XHMHUH ONbITA MO3HAHUS M CAMOIO3HAHUS C MOMOIIBIO KIIHOYEBBIX
KOMIIETEHTHOCTEH (KITFOUEBBIX HABBIKOB), KOTOPBIC HMEIOT YHUBEPCAIBHOE 3HAYCHHE ISl PA3JIUYHBIX BUJIOB ICATCILHOCTH, —
MOMCKa, aHalu3a U 00paboTKM MH(GOPMALMKM, U3rOTOBIEHWE WH(MOPMAIMOHHOIO MPOAYKTA W €ro Mpe3eHTAluH, MPUHATUS
pelieHnid, , KOMMYHHKAaTHBHBIX HAaBBIKOB, 0€30IacHOro oOOpallleHUs C BEILECTBaAaMM, MaTepuajlaMd M IpoLeccaMu B

HOBCCIIHCBHOﬁ KHN3HHU N HpO(bGCCHOHaHBHOﬁ JACATCIIBHOCTH.

MeTonn4yeckue 0COOCHHOCTH Kypca

CopepxaHue Kypca peanmsyercs u3 pacuéra 1 4 B Henemo. ITOT IUMHAT BPEMEHHU W OOYCIaBIMBACT P METOIUYCCKUAX

0COOEHHOCTEN Kypca.

N3yuenne xumuu Ha 0a30BOM YypOBHE anpUOpU HE TOTOBUT CTaplIeKIacCHUKOB K caade EI'D mo xumuu. [loatomy B

NOCTPOEHUU Kypca MCMOJIb30BAH AHMPONOUEHMPUUECKUI NOOX00, TIPU KOTOPOM OOyUEHHE MPEAMETY MPOUCXOJUT HA OCHOBE

yu4éTa UX UHTEPECOB, CKIOHHOCTEH U OCOOEHHOCTEH, BMECTO XEMUOUEHMPUUECKO20 N00X00a, TIPU KOTOPOM OOydYEeHUE XUMUU

CTPOUTCA Ha OCHOBC IPUHIOMUIIOB U MCTOJ0B ITO3HAHUSA caMOM XUMHUM.



Huszkast MoTuBanus M3y4yeHUS XUMHM OOJBIIMHCTBOM YYaIMXCS T'YMaHUTapHbBIX, (PU3MKO-MATEMAaTHYECKUX KJIACCOB U
IIKOJI 00ycCJIOBIeHa €€ CTaTyCOM Kak Hempo(UIbHON TUCHUIUIMHBL. [103TOMY C LebI0 MOBBIIEHNS UHTEpEca K XUMUHU Y TaKUX
CTapIIEKJIACCHUKOB IPEIyCMOTPEHO YCHIICHUE IPUKIATHOTO Xapakmepa CONCPKaHWS WU MO3HABATEJbHOW NEATEIBbHOCTH IPH
0o0yuYeHUN AAHHOTO Kypca, T. €. CBSI3M XMMHH C IOBCEJHEBHOI >KM3HBIO uUeloBeKa. Tak, B Kypce OpraHMYeCKOW XMUMHM Ha
0a30BOM ypOBHE MpejyiaraeTcs u3yueHnue paszgena «Oprannyeckast XMMus U 0OIECTBOY», KOTOPBIM 3HAKOMUT CTapILIEKJIACCHUKOB
C OCHOBaMHU OMOTEXHOJIOTMM W XMMHUH IMOJMMEPOB. A B Kypce oOuieil xumMuu B pasaene «XUMUs U COBPEMEHHOE OOIIECTBOY
paccMaTpuBaeTcs TeMa «XHMHUYECKas TPaMOTHOCTh, KaK KOMIIOHEHT OOIIeH KyJIbTyphl YelOBEKa», (OPMUPYETCS YBaXKEHHUE K
UHCTPYKIUSIM IO JKCIUTyaTalldd OBITOBBIX NMPUOOPOB M MpPEmapaToB, a C II€NIbI0 MPaBHWJIBHOTO yXOJa 3a TPUKOTAKHBIMHU
U3JIEAUSAMU (UUCTKOM, CTUPKOM, CYIIKOM, YTIOKKOMN ), — YMEHUE YUTATh UX ITUKETKH.

VY4eOHbII MaTepuan Kypca XMMUM Ha 0a30BOM ypOBHE M3JI0KE€H HE B CyXOM JMIAKTHUYEeCKOM ¢opmare, a ghopmame
cobecedosanusn ¢ oOy4arOIUIMMCS Ha OCHOBE pealM3aldyd MEXIPEIMETHBIX CBS3€d C MHPOBOM XYI0KECTBEHHOH KYJIbTYpPOH,
JIATEPATYPOU, JINTEPATYPOU, UCTOPUEH.

VYcunenue ryMaHuTapu3alud B OOy4eHHH XMMHM B KJIacCaxX M LIKOJAaX F'yMaHUTapHOro Npo(uiis MpoBOAUTCA C MOMOUIBIO
METOJIOB, IIPUEMOB U CPEJACTB, IPUMEHSAEMBIX TP U3YYCHHHM T'yMaHUTapHBIX JUCLHUIUIMH. Hanmpumep, Xopommnid pe3ynbTaTr Kak
JUISl UHOCTPAHHOTO $3bIKA, TaK W JJI1 XMMHH, JAET HCHOJb30BAHHE XMMHUYECKOTO MaTeprajla Ha COOTBETCTBYIOLIEM SI3BIKE
yUYaIIMMUCS HIKOJ U KJIACCOB C YIyOIEHHBIM U3YyYEHHEM MHOCTPAHHOIO si3blka. Emé Gonpmmii a¢ ekt ans o60ux mpeaMeTos
OyZAeT JOCTUTHYT, €ClIU K MOA00pY XMMUUECKOT0 MaTepuaia Ha MHOCTPAHHOM SI3bIKE MPUBJIEKAIOTCS M CAMM y4allUecs, KOTOpbIe
HaXOJST U NPEJCTABIAIOT HHPOPMAIUIO O PA3BUTUHA XUMUYECKOW HAYKH M MPOMBIIUIEHHOCTH B CTpaHaX U3y4aeMoro si3blka U O

poiii y4EHBIX-XMMUKOB ATHUX CTpaH MpPU MOATOTOBKE COOOIICHWM M MpE3eHTalUud MO 3adaHusM pyopuku «Mcmonb3yiiTe



JOTIOJTHUTENbHYI0 MH(QOPMALMIO U BBIpa3UTe MHEHHE». B CBOIO ouepenb, 3TO IMO3BOJSET pa3BUBATh MX HH(POPMALKMOHHO-
KOMMYHHKATHBHYIO KOMIIETEHTHOCTb.

B kiaccax ¢u3uko-maremMaTuyeckoro npouisi TeMbl, CBSI3aHHbBIE C (PH3UKON M3Y4alOTCsS HAa OCHOBE aKTHBHBIX Gopm (Oecen,
JIUCITYyTOB, YPOKOB-KOH(EPEHIMI), YTO MO3BOJISET 3HAUUTEIHHO YBEJIUYHUTH JOJIO0 CAMOCTOSTENbHOM paboThl yuammxcs. Tak,
HanpuUMep, paccMaTpuBaeTcsi yuyeOHbIM MaTepuai MO CTPOEHHUIO0 aToMa M BEIeCTBA, HEKOTOPHIM achekTraM (U3HUecKod u
KOJJIOMJTHOM XUMUH, Ta30BbIM 3aKOHaM. Takol MHTErpaTHUBHBINA MOAXOJ K OOYYEHHMIO XMUMHUU Ha 0a30BOM ypOBHE U MO3BOJISET
(dbopMUpPOBaATH IIEIIOCTHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHpA.

Xumuyeckuii IKcnepumenm u pacuyémmuvie 3a0ayu no Gopmynam u ypaseHenuam B Kypce 0a30BOr0 ypoBHS H3-3a
HEOONBIIOTO JINMUTAa BPEMEHH HCIIONB3YIOTCS HECKOJIbKO HMHA4ye, YeM B OCHOBHOHM IIKOJE€ W TpPH H3YyYCHHUH XUMHUU Ha
yriayOJaEéHHOM ypOBHE.

VYBenuueH yAeNbHBI BeC IEMOHCTPAIMOHHOTO SKCIEPUMEHTa M YMEHBIIEH — J1abopaToOpHOTO ydeHudeckoro. [lostomy
PEKOMEH/IyeM TIPU BBITIOJIHEHUH JEMOHCTPAIMOHHOTO 3KCTIIEPUMEHTA MIMPOKO MPHUBJIEKATh yUYAIIMXCS B KA4€CTBE aCCHCTEHTOB
yuautens. Kpome 3Toro, ¢ 1nenpio SKOHOMHH BPEMEHH M YCHIJICHHsSI HATJISAHOCTH Ha YPOKaX XMMHUU MPEATIAraeTcsi HCIOIb30BaHHE
BUI€O(PParMEHTOB M BUEOMATEPHAIIOB, a TAK)KE KOJUIEKIIUH, MOATOTOBIECHHBIX K KOKJOMY YPOKY XMMHU Ha OCHOBE PUCYHKOB-
KOJUIaXKel U3 yueOHUKOB.

YroObl peann3oBaTh B3aUMOCBSA3h KAYECTBEHHOW M KOJIMYECTBEHHON CTOPOH M3Y4aeMBIX XMMUYECKHX OOBEKTOB, — BEIIECTB
U peakuuii, — pacu€THbIe 3a/1a4u 10 GOpMyJiaM U YPaBHEHHUSM, HEOOXOIUMO TaKKe YBEJIMYHUTD YACIbHBIN BEC CAMOCTOSITEIHLHON
paboTsl yuyamuxcsi. C 3TOH 11eN1bl0 pacu€THbIE 3a/1auM, IPUBEIEHHBIE B KOHIIE KaXKJ0ro naparpada yueOHUKOB, OLICHUBAIOTCS U

KOMMEHTUPYIOTCA YUYUTEIEM Ha MPOTIKEHUH 3—5 MUHYT B HA4aJIe KaXJ0r0 ypoKa.



Packpvimue ceéazu uzyuaemozo mamepuana c¢ 0yoywieii npogheccuonaibHoll 0eamenbHOCmbl0 6bINYCKHUKA CPeOHell
WIKOJIBI CROCOOCMEYyem YCUICHUI0 MOMUBAUUU YYAWUXCA K U3VYEHUI0 HEenPOPUIbHOU OUCUUNIUHBL. DTO MOXKET OBbITh
JOCTUTHYTO 4Yepe3 BBIMIOJIHEHUE CTapIICKIACCHUKAMM 3aJaHuii ¢ oOuieil tematukoil «lloaroroBbre cOOOIIEHHE O TOM, Kak
CBSI3aHBI CBEJICHUSI KOHKPETHOW TeMBI ¢ BhIOpaHHOM Bamu BY3oMm wiu ¢ Oynymiei npodeccruoHanbHOM IeITeTbHOCTHION.

bonpiiyto ponab B MHTErpaluy 3HAHWI CTAPIICKIACCHUKOB MO XUMHUU U JIPYTUM IpPEIMETaM WUrparwT guaocogckue
Kamezopuu W 3aKOHbl, HATIpUMEP, 3aKOHBI TNEpPeXoja KOJIWYECTBEHHBIX OTHOIICHWA B KAaYECTBEHHBIC, €IMHCTBA U OOPBHOBI
MPOTUBOMOJIOAKHOCTEN WM KATErOpHsi «OTHOCUTEIBbHOCTH UCTUHBI». Tak, B XOA€ NUCKYCCUU O CYTH MEPUOJMYECKOTO 3aKOHA
y4aluecs: IpUXosAT K BbIBOJIY O MIPUUYUHHO-CIEACTBEHHON CBSI3M U3MEHEHUI CBOMCTB AJIEMEHTOB U 00pa3yeMbIX UMHU BEIIECTB
OT 3apsi/IOB M3 ATOMHBIX SIJIEp WIM O JBOMCTBEHHOM MOJIOKEHUU BOJAOPOJAA B mepuoaudeckou cucteme. [Ipu paccmorpenun
KJaccu(pUKaMd XUMUYECKUX DJIEMEHTOB U OOpa3yeMbIX MMM MPOCTHIX BEHIECTB (METalIbl U HEMETa/Ibl) U COCAMHEHUU
(OKCHIBI M TUAPOKCHJIBI) HA OCHOBE OTHOCHTEIBHOCTH UCTHHHOCTH O00YYaroIIMecss OCO3HAHHO PacCMaTPUBAIOT 0a30BbIC MOHATHS
Kypca: CTPOCHHE aToMa W BHUJbl XUMHUYECKUX CBSI3€H, THUIBl KPUCTALIMYECKUX PEHIETOK M (PU3MUECKHUE CBOMCTBA BEIIECTB,
aM(pOTEpHOCTb.

OnuH 4ac B HEZEIIO, OTBEAEHHBIN HA U3yUYEHHUE Kypca, NPEANOoIaracT MUPOKOE UCIIOIb30BAHUE JIeKYUOHHO-CEMUHAPCKOTL
dhopmbl nposedenun yueoHbIX 3aHAMULN. DTO TIO3BOJSET CTApPIICKIACCHUKAM HE TOJIbKO 3((EKTUBHO YCBAaWBaTh COJACPKAHUE

KypCa, HO U TOTOBHUT HUX K IIPOJOJIDKCHUIO O6p&30BaHH5{ B BBICIIICH IIKOJIC, I'AC TaKasd (bopMa npeo6naz1aeT.

O01mas xapakTepuCcTHKA Kypca

Oco0EHHOCTH CoNlepKaHUSI 1 METOIUYECKOTo MocTpoeHus Kypea chopmupoBansl Ha ocHoBe DI'OC COO.



1. Cogepkanue Kypca BBICTPOEHO JOTMYHO M JOCTYIHO B COOTBETCTBUU C CHUCTEMHO-ACSTEIHHOCTHBIM IOAXOJOM Ha
OCHOBE MepapXuu y4eOHBIX MPOoOIIeM

2. B 10-om kmacce cTapIIeKIacCHUKH 3HAKOMATCS ¢ OOTaThIM MHPOM OPTaHWYECKUX BEIISCTB HA OCHOBE peallM3allid
UJIeV B3aUMOCBSI3U XMMHUYECKOTO CTPOEHUS 3TUX BEIIECTB C UX CBOMCTBAMHU U IPUMEHEHUEM

3. Conepskanne Kypca oomieit xumun B 11-oM kitacce crmoco6ctByeT OpMUPOBAHUIO €TMHON XUMUYECKOM KapTUHBI MHUPA
Y BBIITYCKHHKOB CPEIHEH MIKOJIBI MyTEM PAaCCMOTPEHHUS OOIIMX TSI HEOPTAHMYECKON UM OPTraHNYECKOW XUMUU TTOHSTUH, 3aKOHOB U
TEOPUU.

4. Vzyuenune Kypca MpOBOAUTCS HA OCHOBE COYETAHMS TEOPUH U MPAKTUKH MPOOIEMHOTO 00yUEHUS U MMOAaYl MaTepuasa B
JIOTUKE HAyYHOTO ITO3HAHMUS.

5. TeopeTrueckue TOJMOKEHUS Kypca IIMPOKO MOAKPEIICHBI JTEMOHCTPAITMOHHBIMA XUMHUYECKHUMH JKCIIEPHUMEHTaMH,
71a00paTOPHBIMUA ONIBITAMH W MPAKTUYECKUMU paboTamMu.

6. Peanu3yercs mHTETpaIus coAepKaHus Kypca ¢ IMpeaMeTaMyd HE TOJIBKO €CTECTBEHHO-HAYYHOTO, HO U TYMAaHHTApHOTO
ITUKJTIOB.

7. JIOCTMKEHUIO TIPEMETHBIX, METAPEAMETHBIX U JTUIHOCTHBIC PE3yJIbTaTOB CIIOCOOCTBYET CHCTEMa 3aJaHuii B ¢opmare
pednexcun: mpoBepbTe CBOH 3HAHWS, NMPUMEHUTE CBOW 3HAHUWS, WCIIOJIB3YWTE JOMOTHUTCIBHYI0O HH(POPMAIUI0O W BBIPA3HTE
MHEHHE.

8. PackpeIiBaeTcs poiib POCCHIMCKHX YUEHBIX B CTAHOBIICHUH MHUPOBON XMMHYECKOW HAyKH, YTO CIIOCOOCTBYET BOCITUTAHUIO

[MaTpuoTHU3Ma U HaHHOHaHBHOﬁ CaMOI/II[eHTH(bI/IKaHI/II/I.
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9. Kypc peanusyer cBsi3p y4yeOHOM AMCLUMIUIMHBI C >KM3HBIO, YTO CIHOCOOCTBYET YCHUJICHHIO MOTHUBALIMM YYaIUXCS K
U3yUYEHUIO HEPOPUIBHON XUMHH Yepe3 pacKpbhITHE CBSI3U M3y4aeMoro Marepuaia ¢ Oyayiieid oOpa3oBaTeabHONW TpaeKTOpUel n
npo¢eccroHaIbHOM 1eATEIbHOCTH.

10. B kypce npencTaBieHbl COBpEMEHHbIE HAIIPABICHUS Pa3BUTH XUMUUECKON HAYKU U TEXHOJIOTHH.

11. B kypce Haluim oTpakKeHUe OCHOBHBIE CO/IEpKaTe/IbHbIC TUHUU:

e «Beujecmeo» — 3HaHUS O COCTaBe, CTPOCHHH, CBOMCTBaX ((PU3MUECKHX, XUMUYECKUX U OMOJOTMYECKHUX), HAXOXKJICHUU B

nprupoac U MOJIYUCHUHN BOKHEUIIINX XMMHUUCCKUX BCIICCTB,

o «Xumuueckaa peakyus» — 3HAHHUS O IpolLEeccax, B KOTOPHIX MPOSBISIOTCA XUMHUYECKUE CBOWCTBA BEIIECTB, YCIOBHUAX HX

NPOTEKAHUS U CIIOCO0aX YIpPABIECHUS UMH;

o «Ilpumenenue eeuwyecme) — 3HAHUS B3aUMOCBSI3M CBOWCTB XMMHYECKHX BEILECTB, HauOOJIee HCIOJIb3YEMBIX B OBITY,

MIPOMBIIUIEHHOCTH, CEIIBCKOM XO3SIMCTBE, 3/[PAaBOOXPAHCHUN U HA TPAHCHOPTE;

o «A3bIKk Xumuu» — CUCTEMa 3HAHUN O BAXHEUIIMX MOHATHUAX XUMUU U XUMHUYECKOM HOMEHKJIAType HEOPraHMYECKUX U
oprannueckux BemiectB (MIOITAK u TpuBuManbHOM); BlaJeHUE XMUMHYECKON CHUMBOJIIMKOW U €€ OTpaKeHHUEM Ha MHChbME,
—XUMHUYECKUMU 3HAKaMu (CUMBOJIaMH), (OpPMYJbl U YpaBHEHUS, a TAKXKE MpaBuia rneperoja MHGOPMAIIUU C POJAHOTO sI3bIKa

Ha SI3bIK XUMHUU U 0OPATHO.

MecTto npeamera B yueOHOM IJIaHe
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Kypc xumuu B cpenHelt mkome mpemycMmarpuBaeTcs: DenepaibHBIM TOCyIapCTBEHHBIM 00pa30BaTeIbHBIM CTAaHAAPTOM Kak
COCTaBHAs 4aCTh MPEAMETHOW 001acTH « ECTeCTBEHHO-HAYUHBIC ITPEIMETHIY.

XuMmusi BKJIIOUEHA B paszesl 0a3MCcHOTO ydeOHOro IaHa cpemnHedt mkonbl «CoaepxaHue, GOpMHpYyeMOe y9acTHUKAMHU
00pa30BaTeNbHOTO MPOIECCa», MOATOMY 00yYaromuecs MOTYT BBIOpATh XMMHIO KaK Ha 0a30BOM, TaK U Ha YIIIyOJIEHHOM YPOBHE
WJIH K€, B KAYeCTBE aJbTePHATHUBEI BBIOPATh HHTETPUPOBAHHBIN Kypc «EcTecTBO3HAHUEY.

B 6asucHom yueOHOM miaHe 0O0IIe00pa30BATEIBHBIX OPTraHU3AIMK W3y4YeHHWE XMMHHM TPOBOAWUTCS M3 pacuyérta 1 vac B
Heaento (70 yacoB 3a Ba Toa 0Oy4eHMs ), B COOTBETCTBUHU C KOTOPHIM U pa3paboTaHa JaHHas paboyas mporpamma Mo XUMUH JUIs
cpenHero obmiero oOpazoBaHus Ha 6a30BOM YPOBHE.

.HI/I‘IHOCTHLIQ, METANIPECAMETHDBIC H MPEAMETHDBIC PE3YyJbTaTbl 0CBOCHUA KypCa

OOydeHrne XMMUU B CpEIHEH IKoJIe Ha 0a30BOM YpOBHE MO JAHHOMY KypCY CHOCOOCTBYET JOCTHIKEHUIO OOYy4aroUuMUCS
CIIENYIOIINX JAUYHOCHIHBIX PE3)1bMaAmOoE.
1) dyBCTBa TOPJOCTH 3a POCCHUHCKYI0 XHMHYCCKYI0 HAyKy W OCO3HAHHE POCCHUCKOW T'PaKIAHCKOH HIEHTHYHOCTH — &

YEHHOCMHO-0PUEHMAYUOHHOU chepe;

2) oco3HaBaTh HEOOXOAMMOCTh CBOCH IO3HABATEIBHOW JCATEILHOCTH U YMEHHE YIPAaBISATh €0, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO HA MPOTSHKEHUH BCEH KU3HU;, TOHUMaHUE BAYKHOCTH HEMPEPHIBHOTO 00pa30BaHus KakK (DAKTOPy YCIEUTHOM

po¢eCCHOHAIIBHON M O0IIECTBEHHOM ACATEIbHOCTH;, — 6 no3HasamenbHou (KOTHUTUBHON, HHTEIVICKTyaIbHOMN) cghepe

3) TOTOBHOCTh K OCO3HAaHHOMY BBIOOPY JalbHEHIIeH 0O0pa3oBaTeNbHON TpackTopuu WM cdepbl MpodeccHoHaIbHON

NEATeIbHOCTH — 8 mpy0osoll cghepe;



4)

1)

2)

3)

4)
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HCIIPHUATUC BPCIAHLIX ITPHUBBIYCK (KypeHPl}I, y1'IOTp€6J'I€HI/ISI AJIKOTOJIA M HapKOTI/IKOB) Ha OCHOBE 3HAaHUM O TOKCHYECKOM M

HApKOTUUYECKOM JISHCTBUH BEILIECTB — 8 chepe 300posbechepedicerus u He30nacHo20 oopasa HCu3Hu,

Memanpeomemuvimu pezynvmamamu OCBOCHUs BBIITYCKHUKAMU CPEIHEN LIKOJIbI Kypca XUMUU SIBISIIOTCS:

UCNONIb306aHUe OCHOBHBIX METOOB IMO3HAHUS (ONpeeIeHe UICTOYHUKOB Y4eOHOU U HayYHOU MH(OpMaIK, MOJTy4YeHrue 3TOU
uHpopManuK, €€ aHaau3, U YMO3AKJIIOUEHUS HAa €r0 OCHOBE, M3TOTOBJICHHE WM Mpe3eHTaIusl WH(OOPMAILIMOHHOTO MPOAYKTA;
MPOBEJICHNE JKCIEPUMEHTa, B TOM YHCJIE M B MPOIECCE MCCIEA0BATEIBCKOM JEATEIHHOCTH, MOJEIHUPOBAHUE H3ydaeMbIX
00BEKTOB, HAONIOJICHUE 32 HUMH, UX HM3MEpPCHHE, (UKCAIMs PE3yIbTaTOB) U UX npumMeHeHue JUIsl TIOHUMAaHUS Pa3InYHbIX

CTOPOH OKPYXKAIOIIEH ICUCTBUTEIILHOCTH;

61a0eHue OCHOBHBIMH HHTCIJICKTYAJIbHBIMH OIICpAlUAMU (aHaJ'II/IS U CHHTC3, CPABHCHHUC M CHCTCMATU3alluA, 0606IIICHI/IC u
KOHKpCTHU3allnA, KJIaCCI/I(i)HKaHI/ISI " IMOMCK aHaJIOI'OB, BBIABJICHUC IMPUYIHNHHO-CICACTBCHHBIX CBH3€ﬁ, (bOpMy.HI/IpOBKa THIIOTC3,

UX TpOBEpKa U POPMYIHMPOBKA BBHIBOJIOB);

no3HaHue 0ObEKTOB OKPYKAIOIIET0 MUpPa B TJIAaHE BOCXOXKJIEHUS OT aOCTPAKTHOTO K KOHKPETHOMY (OT OOLIEro yepe3 4acTHOe

K CIMHUYHOMY);

cnocoobrocme BBIABUI'aTb UJCH U HAXOAWUTH CPCACTBA, HCO6XOI[I/IMBIG JUISA UX OOCTUIKCHUS,

5) ymenue hopMyIMpoBaTh IICIM W ONPEACIATH 3aJlaud B CBOCH ITO3HABATEIBHOW JCATEIHHOCTH, ONPENCIATh CPEACTBA IS

JOCTHIKCHMUA ueneﬁ U pCLICHUS 3aJ1a4,
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6) onpedersimb pazHOOOpPA3HBIC MCTOYHUKU MOJTYYCHHUS HEOOXOMUMON XMMHUYECKOW MH(POpPMAIIMU, YCTAHOBICHHUE COOTBETCTBUS

cofiep>kaHus U (popMbI MpeIcTaBieHrs HHPOPMAITMOHHOTO MPOyKTa ayIUuTOPUH;

7) ymeHue NMpoaAyYKTHUBHO 06IIIaTBC$I u BSaHMOHGﬁCTBOBaTB B IIpomnecce COBMECTHOM ACATCIbHOCTH, YUUTBIBATD ITO3UIIMU APYIUX

YYaCTHUKOB JEATEIBHOCTH, 3PPEKTUBHO pa3pemarh KOHQIUKTHL;

8) eomoenocmb K KOMMYHUKaIUU (MIPEICTABIATh PE3yJIbTaThl COOCTBEHHOH IMO3HABATECILHOM JCATECIBLHOCTH, CIBINIATH M

CJIyIIaTh ONIIOHEHTOB, KOPPEKTUPOBATH COOCTBEHHYIO MO3ULHIO);

9) ymenue WCHONB30BATh CPEACTBA HMH(DOPMAIIMOHHBIX M KOMMYHHUKAIMOHHBIX TexHonorui (manee — WKT) B perienun
KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHHU3allMOHHBIX 3aJlad C COOJIIOICHHEM TpPEOOBaHUN JPrOHOMHUKU, TEXHUKHU

0€30MaCHOCTH, TUTUEHBI, pecypcocOepexeHus, MPABOBBIX U ATUUECKUX HOPM, HOPM MH(POPMAIIMOHHOW 0€30MacHOCTH;

10) é1a0enue SI3bIKOBBIMU cpeacrBaM, B TOM YHUCJIIC U A3BIKOM XUMHUHU — YMCHUC SACHO, JIOTMYHO M TOYHO H3JIararTb CBOIO
TOYKY 3pCHUA, UCIIOJIb30BATh aACKBATHBIC SI3BIKOBBLIC CPEACTBA, B TOM YHCJIIC U CUMBOJIBHBIC (XI/IMI/I‘-ICCKI/IG 3HAKH, (bOpMy.HBI n

YPaBHEHHS).

Ilpeomemnvimu pezynomamamu n3y9eHus XUMHUM Ha 0a30BOM YPOBHE Ha CTYIICHH CPEIHETO 001Iero oOpa3oBaHus SBIISIIOTCS
CJICTYIOIINE PE3YIIbTATHI.

. B no3naBartesbHOI cepe:

1. 3wnanue (nonumanue) TSPMUHOB, OCHOBHBIX 3aKOHOB M BOKHEHIIIMX TEOPHUI Kypca OPraHUYECKON 1 OO XMMUH;
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2. ymenue Ha6JII-OI[aTI>, OIINChIBAThb, (1)I/IKCI/Ip0BaTI> pe3yiibTatbl MW ACJAaTb BbIBOAbBI HA OCHOBC JCMOHCTPALIMOHHBLIX H

CaMOCTOATCIIBHO HpOBCI[éHHLIX OKCIICPUMCHTOB, UCITIOJB3YA IJIA 9TOT'O pOIIHOﬁ (pYCCKI/Iﬁ nIn HHOﬁ) A3BIK U A3BIK XUMHH,

3. ymeHue KJ'IaCCI/I(bI/IIII/IpOBaTB XUMHUUYCCKHUE JJICMCHTBI, ITPOCTLIC BCIICCTBA, HCOPTaHUMYCCKHC W OPraHUYCCKHC COCIWHCHUAI,

XUMHYCCKHEC IIPOLICCCHI,

4. ymenue XapakTepus3oBaTb OOIIME CBOWCTBA, IOJYyYEHHME M IPUMEHEHUE U3YYEHHBIX KJIacChl HEOPraHUYEeCKUX U

OpPraHUYCCKHX BCIICCTB U UX Ba)KHCHILINX HpeﬂCTaBHTCHCﬁ;
5. onucwvieamo KOHKPCTHBIC XUMHNYCCKNUC PCAKIINU, YCIIOBUSA UX NPOBCACHUA U YIIPABICHUSA XUMHWYCCKUMU IIPOLICCCAMU,

6. yMeHue TPOBOAUTH CAMOCTOSTENbHBIM XUMHUYECKHM OSKCIEPUMEHT U HaONIOIaTh JAEMOHCTPAIMOHHBIM SKCIIEPUMEHT,

(buKCUpOBaTh PE3yNIbTAThI U JIENATh BHIBOMIBI M 3aKIIIOYCHUS IO pe3yJibTaTam,

7. nPOcHO3UpPOBAmMb CBOMCTBa HCU3YUYCHHBIX BCIICCTB I10 aHAJIOTHU CO CBOMCTBaMHM HN3Y4YCHHBIX Ha OCHOBC 3HAHUA XUMHUYCCKHUX

3aKOHOMEPHOCTEH;

8. onpedenamv MCTOYHUKH XUMHYECKOW HHGOPMALIMM, MONy4YaTh €€, MPOBOAUTH aHAIN3, M3rOTaBIMBaThb WH(YOPMAIIMOHHBIN

IPOAYKT U IIPEACTABIIATH €TI0,

9. ymembsb nojab306ambspCA 00s13aTeILHBIMHU CIIpaBOYHBIMH MaTcpuaiaMu: HCpHOI[H‘IGCKOfI CHUCTEMOM XHMHUYECKUX JJIEMECHTOB

J. . MengeneeBa, Tabnuueid  pacTBOPUMOCTH,  JJIEKTPOXUMHUYECKHM  PSJOM  HAlpsSOKEHUH  METAJIOB,  PSJOM
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QJIICKTPOOTPHULHATCIbHOCTH — I XAPAKTCPUCTHUKH CTPOCHHA, COCTaBa H CBOMCTB aTOMOB XHUMHYECKHX 3yeMeHTOB |—IV

IICPHUOaAOB U O6paSOBaHHBIX HMHU IIPOCTBIX U CIIOKHBIX BCIICCTB,

10. ycmaHosjierue 3aBUCUMOCTHU CBOMCTB M IIPUMCHCHUSA BAYKHCUIIIMX OpraHUYCCKHX CO€JIHHGHPII>1 OT UX XUMHUUYCCKOT'O CTPOCHUA,

B TOM YHUCJIC U 06YCJIOBJI€HHBIX XapaKTCpOM 3TOT0 CTPOCHUA (HpCI[eJIBHI)IM NN HCHpG,Z[eJII)HI)IM) N HAJIMYHNCM q)YHKHI/IOHaJIBHBIX

TpyNIL;
11. mooenuposanue MOIEKYJT HEOPTaHUYECKUX U OPTAHUUYECKUX BEILIECTB,;
12. nonumarue XUMUIECKONU KAPTUHBI MUPA KaK HEOTHEMIIEMON YaCTH IEJIOCTHON HAYYHOU KapTUHBI MUPA.

. B neHHOCTHO-OpHMeHTALMOHHOW c(epe — GdopMUpPOBaAaHUE COOCTBEHHOW MO3WIMKA TIPH OICHKE MOCIEACTBUM IS

OKPY>KArOIIeH Cpebl NeATeTbHOCTH YeJI0OBEKA, CBI3aHHOM C MPOU3BOACTBOM U MEPEPaOOTKON XMMHUYECKUX MPOTYKTOB;

I1l. B TpynoBoii cdepe — nposedeHue XUMHUECKOTO DSKCIEPUMEHTA; paszsumiue HABBIKOB Y4YEOHOM, MPOEKTHO-

HCCHGHOB&TGHBCKOﬁ u TBOp‘IGCKOﬁ ACATCIIBHOCTH IIPHU BBIIIOJIHCHUHY HHAWBUAYAJIBbHOI'O IIPOCKTA I10 XMMHUHU,

IV. B cdepe 310poBoro oopasa kusHu — cobro0eHue TpaBUi O€30MACHOr0 OOpaIlleHUsl C BEIIeCTBaAMU, MaTepHalaMu;
OKa3aHHe TIEPBOM IMOMOIIH MIPH OTPABIICHUSAX, 0KOTAX M TPaBMax, MOTYYCHHBIX B PE3y/IbTaTe HAPYIICHUS MPABUIT TEXHUKU

Oe3omacHOCTH MpHU paboTe ¢ BellecTBAMH U JIa0OPATOPHBIM 000pYI0BAaHUEM.
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Conep:xanue kypca 10—11 knaccoB. ba3oBblii ypoBeHb

ConepkaHne Kypca XapaKTepU3YyeTCsl I1EJIOCTHOCThIO M CHUCTEMHOCTBIO Y4YEOHOTrO IMpeaMeTa, Ha OCBOCHHE KOTOPOTO
OTBEJICHO KECTKO JINMUTUPOBAHHOE YYEOHOE BpEeMs.

[TepBas wacth kypca (10 kiacc) mocssiieHa OpraHMueCKUM COSTUHEHMSIM, a Bropas (11 kiacc) — obmieit Xumum.

CTpyKTypHrpoBaHUe Kypca OPraHMYeCKOW XUMUU OMPECIIIeTCs UACSIMU TEOPUN Pa3BUBAIOIIETO 00yueHus DIIbKOHWHA U B.
B. JlaBbIjoBa M CTaBUT LETBI0 PA3BUTHE YYAIIUXCS HEMPOQPWIHHBIX MO OTHOMICHUIO K XMMHH KJIACCOB CPEICTBAMHU Y4eOHOM
TUCIUTUTHHBL. [lo9TOMy BHaYane paccMaTprBalOTCs KPaTKUE TEOPETHUECKUE CBEICHUS O CTPOSHUH, KIIACCH(PUKAIIN U CIIOCO0ax
dbopMUpOBaHUST Ha3BAaHWW OPTraHUYECKUX COCAMHEHUH, 00 OCOOCHHOCTAX MPOTEKAHUS OPTaHWYECKHX PEAKIMHA B CPABHCHHUH C
M3YYEHHBIMU B OCHOBHOI IIKOJIE TUIIAMU XUMHUYECKUX PEaKIUU C y4yacTUEM HeOpraHudeckux BemiecTB. Ha HavaibHOM 3Tamne
PACKpBIBAIOTCSI MPUYUHBI MHOTO00pa3us OPraHuYeCKUX COCTUHEHUH.

Jlanee paccMaTpuUBarOTCS OCHOBHBIE KJIACChl OPTaHMYECKUX COEIMHEHHH — YITIEBOJOPOJOB (aJKaHOB, aJIKEHOB, JHEHOB,
aJIKMHOB, ap€HOB) U WX MPHUPOJIHBIX HMCTOYHUKOB (IMIPUPOJHOIO raza, HeYTH M KAMEHHOIO YIVIsi). DTO TMO3BOJISIET 3aKPENUTh
OCHOBHBIE TIOJIOKEHUSI TEOPUU XMMUYECKOTO CTPOEHUSI OpraHndeckux coenuHeHuit A. M. bytiepoga.

3areM CBEIECHMSI O 3aBUCHUMOCTH CBOMCTB OPraHMYECKHX COCIUHEHUN OT UX CTPOCHHUS Pa3BUBAIOTCS MPHU PACCMOTPEHUU
KJIACCOB KHUCJIOPOJCOAEPKAIINX COCTUHEHHUN (CIUPTOB, (DeHOa, albJACTHI0B, KAPOOHOBBIX KUCIIOT, CIIOKHBIX d(PUPOB, KUPOB U
YIJIEBOIOB) U a30TCOJIEPXKAIIUX OPTraHUYECKUX COSIMHEHUN (aMUHOB, aMUHOKHUCIIOT, OEJIKOB U HYKJIEHMHOBBIX KHCIIOT).

Wnero nenenonaranus, T. €. OTBETA Ha BOIIPOC O POJIM OPraHUYECKOM XMMUU B )KM3HU COBPEMEHHOIO O0IIECTBA, pEaTu3yeT

3aKIIIOYUTCIIbHAA IT1aBa KypcCa ((OpFaHI/ILIeCKaH XUMHA U O6HI€CTBO>). B Hein 06yqafomnec;1 3HAaKOMATCA C TaAKMMHU Ba>XKHBIMH B
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MPAKTUYECKOM U OMOJIOTMYECKOM OTHOIIIEHUHU BEIIECTBAMHM U MaTepHallaMH, KaK IJIACTMACCHI U BOJIOKHA, ()EPMEHTHI, BUTAMUHBI,
TOPMOHBI U JIEKAPCTBA, & TAKKE C IOCTUKEHUSIMU OMOTEXHOJIOTHU.

Wneun Teopuu pazBuBaroniero o0yueHus mojgokKeHbl U B OCHOBY Kypca oOmiel XuMun. Y CTapIIeKIacCHUKOB (popMupyeTcs
LEJIOCTHOE TMPEJCTABICHUE O XUMHYECKOM HayKe M XUMHUYECKOM IPOU3BOJICTBE, a TAKXKE O €IUHOW €CTECTBEHHO-HAYYHOM
KapTUHE MUpPA, B KOTOPOM XMMHUYECKask KapTUHA MUPa SIBISETCS €€ HEOThEMIIEMOU YacThIO.

B xypce oOmieii xuMuu BHaYaje ydammecs 3HAKOMSITCS TMOCTEAHUMHE JOCTHKCHUSIMHU B 00IaCTH M3YYCHHsI aTOMa, Y3HAIOT
O COBPEMEHHBIX METO/IaX MMO3HAHUS CTPOCHUS aToMa, YIIIYOJSIOT U PaCIIUPSIOT 3HAHUS, TTOJIyYEHHBIE B KYpPCE OCHOBHOM IIKOJIBI,
O CTPOEHHUM aToMa M BellecTBa Ha ocHoBe [lepuonuueckoro 3akoHa u Ilepuonnueckoit cuctemol JI. M. MenneneeBa, 006 oOmux
CBOMCTBax KJIACCOB OPraHUYECKUX U HEOPraHWYECKUX COCIMHEHUH (KHUCIIOT, OCHOBAaHUM, aM(pOTEPHBIX COEAUHEHUI) B CBETE
TEOPUU DIEKTPOJIUTUYECKON NHUCCOLMAllMM W MPOTOHHOW Teopuu. Jlamee paccMarpuBaercsl KiacCU(UKALUS XUMHUYECKUX
peakuui B OPraHMYECKOM M HEOPraHWYECKOW XMMHH. 3aBEpPIIACT KypC 3HAKOMCTBO CTApIICKIACCHUKOB C MEPCIEKTUBAMU
pPa3BUTHS XUMHUYECKOW HAYKU M XUMUUYECKOTO MPOU3BOJICTBA, C MPOOJIEMaMM OXpaHbl OKPYXKAIOIIEH Cpellbl OT XUMHUYECKOTO

3arpsA3HCHHUA U IMYTAMHU UX PCHICHMA.

Conep:xkanue kypca. 10 kiacc. ba3oBblil ypoBeHb
Teopua cmpoenusn opzanuueckux coeounenuii A. M. Bbymnaeposa.
Ilpeomem opzanuueckout xumuu. Opeanuieckue euyecmsa: NPuUpoombsie,
uckyccmeeHuvle u cunmemuyeckue. OcobeHHocmu cocmaea u cmpoeHus.

OopcarHu4ecKux eeujecme. Bumanusm u eeco Kpax. Tousmue 06
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V211e8000pooax.

OcHOBHbBIC TOJIOKEHUSI TEOPHMH XMMHU4YECKOro crpoeHusi byriiepoBa.

Banentnocts. CrpykTypHble (OpMYNIBI — TIOJNHBIE U COKpalIEHHBIE.

[IpocTeie (omuHapHbBIE) W KpaTHblEe (ABOMHBIE W TPOMHBIE) CBSI3HU.

N3omepsl u nuzomepusi. BzauMHoe BIMsiHHE aTOMOB B MOJIEKYJIE.

Hemoncmpauuu. Hekotoppie  oOmme  XMMHYECKHE  CBOMCTBA

OpraHUYECKUX BEHIECTB: HMX TOpPEHUE, IUIaBJIeHHEe U OOyIIIMBaHUE.

Mogenu (mapocTepKHEBbIE W OOBEMHBIE) MOJEKYJA OPraHUYECKUX

COCMHEHUN pa3HbIX KiaccoB. ONpenesieHne HIEMEHTHOTO COCTaBa

OPraHUYECKUX COCTUHEHUM.

Jlabopamopnvie onvimel. VI3rOTOBICHHE MOJENE OpPraHUYECKUX

COCJIMHEHUMH.

Yri1eBoaopoabl 1 UX NPUPOIAHbIE HCTOYHUKH

IIpenenbHble yriueBoaopoabl. Ankanbl. Onpenenenue. [oMmonoruueckuil paa aikaHoB U ero obmias gopmyna. CTpykrypHas
n3omepusi yriepoaHoil uenu. Pagukansl. HomeHknarypa ankaHoB. XHMMHYECKHE CBOMCTBA aJKaHOB: TOPEHHUE, pEaKIuu
3aMeleHust (raJoreHupPOBaHUE), PeaKlys pa3IoKeHUs MEeTaHa, peakiys IeTUAPUPOBAHMS dTaHA.

HenpenenabHbie yrineBomaopoabl. AjikeHbl. JTWieH. [oMonornueckuii psia ankeHoB. Homenknartypa. CTpyKTypHasi U30MEpHS.

HpOMBIHIJ'IeHHOG I[MOJIYYCHHUC QaJIKCHOB: KPCKHUHI' W JACTHAPHPOBAHHC AJIKAHOB. PeaKHI/ISI Acryuaparaiii 3TaHOJ4d, KakK
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7a00paTopHbIN CIIOCO0 MOTyYeHHs dTUIeHa. Peakiuy npucoeIMHeH s : TUApaTalus, THAPOraioreHupoBaHuE, raJJoreHUPOBaHHE,
nonumepuzann. [IpaBuno MapkoBaukoBa. OkuciieHne ankeHoB. KauecTBEeHHbIE peaKIuu Ha HEMIPEAEIbHbIE YIIIEBOAOPOIBI.
Aakanuenbl. Kayuykm. Homenxnarypa. ConpspkéHHbie auensl. byraamen-1,3, uzonpen. Peakuust JleGeneBa. Peakiuu
PUCOEIMHEHUS alikaineHoB. Kayuyku: HaTypanbHblid, cHHTeTHYecKHe (OyTaIneHOBbIN, M30MIPEHOBHIN). Bynkanuzamus kaydyka.
Pe3una. D60HMUT.

Aakunbl. OO0mas xapakTeprucTuka ToMoIOrudeckoro psaa. CrnocoObl 00pa3oBaHusl HA3BaHUN AIKUHOB. XMMHUYECKHE CBOWCTBA
aleTUJIEHA: TOPEHUE, PEAKIIMU IPUCOCTUHEHUS: THAPOraJIoreHUpOBaHNe, raloreHupoBaHue, rupatanus (peakuus Kyuepona), —
€ro MOJy4YeHUE U NPUMEHEHNE. BUHWIXIIOpU ¥ €ro NOoJIMMEPU3alrs B MOJUXIOPBUHHIL.

Apenbl. beH30i, KaK MpEICTaBUTENh APOMATUYECKUX YIIEBOAOPOa0B. CTpoeHHE €ro MOJIEKYJbl U CBOMCTBa (pU3MUeCKUE U
XUMUYECKHE CBOMCTBA: TOPEHUE, PEaKIIMU 3aMEIEHUs] — TaJoreHUpoBaHue, HUTpoBaHue. [lonyyeHue u npuMenenue OeH3ona.
IIpupoaubiii 1 monyTHbIN ra3el. CoctaB npupoaHOTo rasa. Ero Haxoxaenue B npupoje. [Ipenmyiiiectsa npupoaHoOro rasa Kak
TOTUIMBA. XMMHUUYECKas nepepaboTKa MPUPOHOTO raza: KOHBepcus, mupoiu3. CUHTE3-Ta3 U €ro MpUMEHEHHE.

[TonyTHBIE Ta3el, uX cocTaB. [lepepaboTka MOMyTHOTO ra3a Ha (ppakiMK: CyXOu ras, mpornaH-OyTaHOBasi CMECh, Fa30BbI OSH3HUH.
Hed1b 1 cnoco0b1 eé nepepadorku. CoctaB HePTH U €€ nepepadoTKa: MeperoHka, KpekuHr, pudopmMunr. HedrenpoaykTel 1 ux
nostydeHue. [loustre 00 OKTaHOBOM 4Hciie. XUMHUYECKHE CIIOCOOBI MOBBIIIEHUS KaueCTBa OCH3UHA.

Kamennbiii yroqib u ero mepepa0orka. KokcoBaHne KaMEHHOrO YIIi M €ro HPOAYKThl: KOKCOBBIM Ta3, aMMHadHas BOJA,
KaMEHHOYTOJIbHasi cMoJia, Kokc. ["azudukaiis kKaMeHHOTO YIJIs.

Jemoncmpayuu. T'opeHrue npeenbHbIX U HENPEICIbHBIX YIIIEBOJAOPOAOB: METaHa, dTaHa, aleTuieHa. KayecTBeHHbIE peakuuu

Ha HeTpeAeNbHbIE YIIIEBOJOPO/Ibl: 00E€CIIBEUHMBAHUE STUICHOM M alleTUIICHOM PAacTBOPOB MEepMaHTaHaTa Kaius U OPOMHON BOJIBI.
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OtHomeHne OeH30Ma K 3TUM OKuciuTensMm. Jleruaparauust stanona. [wiaponus kapobuna kanbius. Komnexkuun «Hedts u
HeTenponyKThDy, «KaMeHHBIN yroib U MPOAyKThI ero nepepadotkuny, «Kayuyku». Kapra none3nsix nckonaemsix PO.
Jlabopamopnuie onvimul. O6Hapy)XeHUE TPOYKTOB ropeHus cBeuu. VccnenoBanue cBOMCTB KaydyKoB.

Kucsiopon- u a3orcoaep:kanue opraHu4ecKue coeJHHEeHHUs

Onnoaromubie cnuptbl. Onpenenenue. DyHKIMOHATbHAS TUIPOKCUIIbHAS Trpymma. [OMOJIOTUYECKUNA PsJ MOpeleIbHbIX
OITHOATOMHBIX CIIUPTOB. M30Mepust monokeHus: PyHKIMOHATLHON rpymibl. BogoponHas cBs3b. XUMHUECKUE CBOWCTBA CITUPTOB.
Anpaerunnas rpymma. Peaknus stepudukaiuu, caoxubie d3¢upsl. [I[puMenenne cnuptoB. JleliCTBHE METHIOBOTO W STHUIIOBOTO
CIIUPTOB HAa OPraHU3M 4YeJIOBEKa.

MHoroaromMHble CIUPThI. DTUWICHIINKOIb, KaK MPEACTABUTENb ABYXaTOMHBIX W DIMIEPUH, KaK MPEACTaBUTENb TPEXATOMHBIX
cniupToB. KauecTBeHHas peakiivsi HA MHOIOATOMHBIE CIIUPTHI, UX CBOMCTBA, oNyueHue u npumenenue. [lonstue 06 antudpuzax.
®enosa. CtpoeHue, MojaydyeHHe, CBOiicTBa U npuMmeHeHue (enona. KauectBeHHble peakiiuu Ha ¢eHon. BzanMmHoe BiusiHUE
aTOMOB B MoJjIeKyJie (peHora.

Aaberubl M KeToHbl. DopMalbJeTU]l ¢ aleTalbJCTU/l, KaK NPEJACTaBUTEIU aJbJCTUJIOB, COCTaB HMX MOJICKYI.
OyHKIMOHANbHAS KapOoHWIbHas rpynna. KadecTBeHHble peakiuu Ha anbaerujbl. CBONCTBA, MOJy4Y€HHE U TNPUMEHEHHUE
dbopmanipieruia u aneTanbaeruaa. Peakiuu noimkoHieHcanuu s hpopmanipaeruaa. [lonstue o keToHax Ha IpUMEpPE alleToHa.
KapOoHoBbIe KHCJOTBI. [OMOJOTMYECKUN PsIi MPEACIbHBIX OJIHOOCHOBHBIX KapOOHOBBIX KHCIOT. JKupHbIE KapOOHOBBIC
KHUCIIOThl. XMMUYECKHE CBOMCTBAa KapOOHOBBIX KUCIOT. [TonydyeHne u npuMeHeHrne MypaBbUHON U YKCYCHOM KHCIIOT.

Caoxubie 3¢pupbl. Kupbl. Peakuus strepuduxanuu. Crnoxuabie 3¢upbl. Kupbl, uX cOCTaB W THUAPOIU3 (KUCIOTHBIN H

11e104HoM). Mbuia. ['mapupoBaHue sKUpoB.
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YraeBonbl. YrieBogsl. MoHocaxapuabl. [Toko3a kak anpaerugocnupr. CopOuT. MoNMOYHOKHUCIIOE M CHUPTOBOE OpOXKEHUE.
®ortocunTtes. ucaxapuasl. Caxaposa. [lonucaxapuasl: kpaxmal, HeJTioI03a.

AMUHBI. AMUHOTpYyNa. AMUHBI IpeesibHbIe U apoMatnyeckue. AHuwinH. [lonydenne amunoB. Peakius 3unnHa. XumMudeckue
CBOMCTBA U MPUMEHEHUE aMHHOB.

AMHUHOKHCJIOTbI. AMUHOKHUCIIOTBI, COCTaB UX MOJICKYJT U CBOWCTBA, KaK aM(POTEPHBIX OPTaHUYECKUX COEAMHEHUM. [ TuinH, Kak
NpeACcTaBUTENb aMUHOKUCIOT. [ToyueHue nonuneTu0B peakiuei nonukonaencanuu. [lousatie o nenTuaHou CBsI3H.

Beaxu. Crpoennie mMosekyn OENIKOB: MEpBUYHAS, BTOPUYHAS M TPETUYHAsi CTPYKTYpbl. KauecTBeHHbIE peaklMu Ha OENKH, UX
TUAPOIIN3, ICHATYpaIus U OMONIOTHYeCKUE (PYHKITHH.

Jlemoncmpayuu. llonydeHue albJETU]IOB OKHUCIEHHEM CHUpPTOB. KadecTBeHHass peakuusi Ha MHOTOAaTOMHBIE CIHPTHI.
3aBHCUMOCTh PaCTBOPUMOCTH (PeHOJIA B BOJIC OT TeMIieparypsl. B3anmoneiicTBrie ¢ OpoMHoii Bogoi u xiopuaoM xene3a(lll), kak
Ka4eCTBCHHbIE peakuuu Ha QeHos. Peakimu cepeOpsHOro 3epkaja U CO CBEXENoMydeHHBIM rujpokcugom meau(ll) mpu
HarpeBaHWM, KaK KaueCTBEHHBbIE PEakIuu Ha ajbpaerujbl. OOpasipl MypaBbUHOW, YKCYCHOM, NMaJbMUTHHOBOM M CTE€apHUHOBOMN
KHCJIOT U UX PAaCTBOPUMOCTH B BOJ€. AJIbJIETUIHBIE CBOMCTBA M CBOMCTBA MHOTOAQTOMHBIX CIHUPTOB TIIIOKO3bI B PEAKIHUH C
rugpokcuaoM meau(ll). Mnentudukanus kpaxmana. KauecTBeHHbIE peakiiy Ha OCJIKH.

Jlabopamopnuie onvimel. CpaBHEHUE CKOPOCTH MCTApPEHUs BOIBI M dTaHOIA. PacTBOPUMOCTh IIIHIIEpUHA B BOJEC. XUMHUYECKUE
CBOMCTBa YKCYCHOH KUCIOTHI. OmpejenieHne HenpeAeTIbHOCTH pacTUTeNbHOrO Macia. MaeHtudukanus kpaxmanaa B HEKOTOPBIX
npoAyKkTax nutanus. M3rotosieHre KpaxmMaibHOTO KieiicTepa. 3rorosienue mojeneit Mmoiekyn aMuHoOB. M3rotoBieHne Moaenu
MOJIEKYJbI [JIUIIMHA.

Ilpakmuueckaa paboma. inentuduxaiusi opraHn4ecKuX COCTUHECHHM.
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Opranunyeckasi XuMHus 4 001IeCTBO

Bbuorexnonorusi. Ilepuonst e€ paszputus. Tpu HampapieHuss OHMOTEXHOJOTHMHU: TeHHas (WIM TeHETHUYECKas) WHKCHEpUS,
KJIETOYHAs WMHXKEHepusi; Ouosnorndeckas umwxeHepus. [enernuecku momuduimpoBannbie opranusMbl (IMO) u TpaHcreHHas
npoaykmus. Kinonuposanue. immoOunuzoBanubie (hepMEHTHI U UX IIPUMEHEHHE .

IMommmepwbl. Kinaccudukanus monumepoB. VcKycCcTBEHHbBIE TTOMMEPHI: EJLTYJION]T, alleTaTHBIN MIENK, BUCKO3a, 1eyiodaH.
Cunreruyeckue mosumepsl. [lomumepuszanus ¥ MONMKOHICHCAIMSA, KaK CIOCOOBI MOdydeHUs NoauMepoB. CHHTETHYECKUE
kayuyku. [lomuctupon, TedaoH W TOTUBUHWIXJIOPHA, KaK TMpeAcTaBUTENH ImiactMacc. CHHTETHYECKHE BOJIOKHA: KaIlpoH,
HAWJIOH, KEBJIAp, JIABCAH.

Jemoncmpayuu. Konekuun KayqyKkoB, IJIACTMACC, CAHTETUYECKUX BOJIOKOH M M3AENUN U3 HUX. DepMEHTATUBHOE PA3JIOKEHUE
MEPOKCHU/Ia BOAOPO/Ia C MOMOIIBIO KaTaia3bl CBEKEHATEPTHIX MOPKOBHU MJIU KapTOQes.

Jlabopamopnuie onvtmpt. O3HAKOMIICHUE C KOJUICKIUSIMHA Kay4dyKOB, IJIACTMACC U BOJIOKOH.

Ilpakmuueckaa padoma. PacniozHaBaHUE TUIACTMACC U BOJIOKOH.

Conep:xanue kypca. 11 knacc. bazoBblii ypoBeHb
CrpoeHue BeliecTn
OcHoBHbBIE CBe/leHUs1 0 cTpoeHuu atoma. CTpoeHHE aroMma: cocTaB sapa (HYKJIOHBI) W 3JIEKTpOHHAs oOojyouka. [loHsTue o6
n3orornax. [IoHsTHe 0 XUMHUYECKOM AJIEMEHTE, KaK COBOKYITHOCTH aTOMOB C OMHAKOBBIM 3apsiJIOM siIpa.
IHepuonnueckass cucrema xumudeckux viemMeHToB J[. . MeHgeneeBa B cBeTe CBeTe YYEHHSI O CTPOCHMHM AaToMa.

duznyecknit cmbich npuHsaTor B Tabmuie . M. MeHaeneeBa CUMBOJIMKH: TIOPSIKOBOTO HOMEpa AJIEMEHTa, HOMepa Neproaa u
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HoMmepa rpynnbl. [loHATHE O BajgeHTHBIX ANEeKTpoHaxX. OTOOpakeHHe CTPOEHUs SIEKTPOHHBIX O0O0JOYEK ATOMOB XHMHUYECKHX
AIIEMEHTOB C MTOMOIIBIO AMEKTPOHHBIX U AIEKTPOHHO-TpaduyecKkux Gopmy.

OObsicHeHHE 3aKOHOMEPHOCTE N3MEHEHMSI CBOMCTB 3JIEMEHTOB B MEPUOJIaX U IpyHIax NepHUOANUYECKON CUCTEMBI, KaK CIIEIACTBUE
UX 3JIEKTPOHHOI'O CTPOCHMS. DIIEKTPOHHBIE CEMENCTBA XMMUYECKUX 3JIEMEHTOB.

CpaBHenune Ilepuonnueckoro 3aKoHa U TEOPHUH XMMHUYECKOT0 CTPoeHHus HA PpriiocodcKoii 0OCHOBE: MPEANOCHUIKN OTKPBITHS
[lepronnueckoro 3akoHa M TEOPUM XUMHUYECKOIO CTPOECHHUSA OPraHMYECKUX COCAMHEHUW; POJIb JINYHOCTH B UCTOPUU XUMWH,
3HAYEHHE NPAKTUKH B CTAHOBJICHUH U PA3BUTUHA XMUMHUYECKUX TEOPHUH.

HNonnas xumMuuyeckasi CBAi3b U HOHHbIE KPUCTAUINYEeCKUe peméTku. KaTnoHbl M aHMOHBI: WX 3aps/ibl U KiIacCUPUKAIUS IO
COCTaBy Ha MpocThie U cnoxHbie. [IpeacraBurenu. [lonarre 00 MOHHOM XUMUYECKOH CBsi3U. MlOHHAst KpUCTaIMuecKas peméTka
U (pU3HYECKUE CBOMCTBA BEUIECTB, 00YCIOBIEHHBIE 3TUM CTPOCHHUEM.

KoBajieHTHasi XxuMH4YecKasl CBfI3b. ATOMHBIC M MOJICKYJSPHbIe KpPUCTA/LIMYecKHe pemléTkH. l[loHsTne 0 KOBaneHTHOMN
CBSI3U. DIIEKTPOOTPULIATENIBHOCTh, HETOJSPHAS U NOJIAPHAS KOBAJECHTHBIE CBSI3U. KpaTHOCTh KOBaJEHTHOM CBA3U. MeXaHU3MBbI
o0pa30oBaHUsl KOBAJICHTHBIX CBsI3€i: OOMEHHBIA U JTOHOPHO- aKIenTopHbIN. [onsipHOCTh MOJIEKYIIbI, KaK CJEJICTBUE MOJISIPHOCTH
CBS3UM U T€OMETPUU MOJIEKYNbl. KpucTtamnuueckue peme€Tkd ¢ 3TUM THUIIOM CBS3U: MOJIEKYJISIPHbIE U aroOMHblE. Pu3nyeckue
CBOICTBA BEIIECTB, 00YCIOBICHHbIE TUIIOM KPUCTAITMYECKUX PEIIETOK.

Mertannuvyeckass cBs3b. l[IoHSATHE O METAUIMYECKOW CBSI3W M METAJUIMYECKUX KPUCTAUIMYECKHX peleTkax. Pusmyeckue
CBOMCTBa METAJJIOB Ha OCHOBE UX KPUCTAJUIMYECKOTro cTpoeHud. [IpruMeHeHne MeTasioB Ha OCHOBE UX CBOMCTB. UEpHbIE U

OBCTHBIC CIIJIaBBI.
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BonoponHasi xumu4eckasi CBf3b. MEXMOJNEKYIsIpHasT M  BHYTPUMOJICKYJISIDHAsT  BOJOPOAHBIE  CBS3U. 3HA4YCHHE
MEXMOJIEKYJISIPHBIX BOJAOPOJHBIX CBA3EH B IIPUPOE U KU3HU YEJIOBEKA.

ITosmmMmepsl. ITonydeHne NoaMMEPOB peakUUsIMH MTOJMMEPU3ALMH U MTOJIMKOHACHCAMU. BaxkHelne npeacTaBuTeNy miacTMace
Y BOJIOKOH, UX IOJIy4€HHUE, CBOMCTBA U NpUMEHEHHE. [IoHsATHE 0 HEOPraHUYECKUX MTOJIMMEPAX U UX MPEIACTABUTEIIN.
Jucnepcubie cuctembl. [lonsTre o aucnepcHoi daze u TUCTIEPCUOHHON cpejie. ATperaTHOE COCTOSTHHE pa3Mep 4acTHIl ¢asbl,
KaK OCHOBa I KJIACCU(UKAIUU JUCIIEPCHBIX CUCTEM. OMYIbCHH, CYCIIEH3UH, a3pO30JU — TPYMIbI TPYOOAUCTIEPCHBIX CHUCTEM,
WX MPEICTAaBUTENW. 30JIM M TeId — TPYINIbl TOHKOAMCIEPCHBIX CHCTEM, HMX mpeactaBuTend. [loHsThe o cuHepesuce H
KOAryJIALIUH.

Jlemoncmpayuu. llepruognueckoit cucteMbl xumudeckux anemMeHToB . . MenaeneeBa B pa3nnuHbix Gpopmax. Moaenb HOHHON
KPUCTAUINYECKOM PEMIETKY Ha NPUMEPE XJIOpUJa HaTpus. MHUHEpaIbl ¢ OTUM THUIIOM KPHUCTAJUIMYECKOW PEIIETKOM: KaJbLUT,
raiauT. Moaenu MOJEKYJIApHOW KPUCTAJUIMYECKOM PEIIETKH Ha MPUMEPE «CYXOTO JIBJAA» WM MOJAa U aTOMHOM KPUCTAIIIMYECKON
pelm€TKM Ha MpuMepe anmasa, rpadura uimm kBapua. Moaenb MoJsipHOro oObéma raza. Mopenu KpUCTaUIMYECKUX PELETOK
HEKOTOpbIX MeTaioB. Kosuiekiuu o0pa3ioB pa3inyHbIX JUCIEPCHBIX cucTeM. CHHEpE3HC U Koaryssus.

Jlabopamopnsie onvimol. KOHCTpypOBaHUE MOJEIM METAUIMYECKOM XMMHMUYECKOHM CBs3U. [lomydeHne KOJUIOMIHOTO pacTBOpa
KypUHOTO OeJika, MCCIEI0BaHUE €ro CBOMCTB C MOMOIIBIO JIa3epHOM YyKa3Ku M MpoBeleHue ero AeHarypauuu. llomyuenue
IMYJIbCUU PACTUTENIBHOTO Macjla U HaOmiofeHue 3a e€ pacciaoeHueM. [lomydyeHue CyCneH3MM «U3BECTKOBOTO MOJIOKa» U
HaOIro/IeHuE 3a €€ ceTUMEHTALUEH.

XuMHn4ecKkue peakiuu
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Kaaccndpukanusi XuMuyecKuX peakuuii. AJUIOTpONU3alysg U U30MEpHU3alivs, KaKk peakiuyu 0e3 U3MEHEHHUs] COCTaBa BEILIECTB.
Annorponiust u e€ npuuuHbl. Kiaccudukanus peakuuil 1Mo pa3iMyHbIM OCHOBAaHUSAM: [0 YHUCIY M COCTaBY PEareHTOB M
IPONYKTOB, MO ¢aze, M0 MCIOIb30BAHUIO KaTanu3aropa win GepMeHTa, 1o temaoBomy 3¢ dekry. Tepmoxumuueckue ypaBHEHUS
peaKIuii.

CxopocTb XxXMMHYECKHX peakuuili. DakTopsl, OT KOTOPBIX 3aBHCUT CKOPOCTh XMMHYECKHUX PEAKLUN: NPHUPOIA pearupyromnx
BEILIECTB, TEMIIEPATYpa, IUIOMIAAb UX CONIPUKOCHOBEHUS pearupyroluX BEIECTB, UX KOHLEHTpaLUs, IPUCYTCTBUE KaTaIu3aTopa.
[Tonsatue o karamuze. PepMeHTHI, KaK OMOJOTMYECKHE KaTaau3aTopbl. HrHOUTOPHI, KaK «aHTOHHUMBI» KaTalM3aTOpPOB U HX
3HAYEHHUE.

XuMHYecKoe paBHOBecHe U crOco0bl ero cMemenusi. Kitaccupukanusa XuMUYECKHX PEaKIMil M0 MPU3HAKY UX HAIlPaBICHMUS.
[TonsitTue 06 0OpaTuMbIX peakiusx U xumuyeckoMm paBHoBecud. [Ipunuun Jle-Illarense u cnocoObl cMEIEHUs XUMUYECKOTO
paBHOBecusi. OOIIas XxapaKTepUCTHKA peakluii CHHTe30B aMmMuaka u okcuaa cepol(V1) u paccMoTpeHue yClIoBUH CMEIEHUS UX
paBHOBECHs Ha IIPOU3BOJICTBE.

I'maponus. OOpaTumblii 1 HEOOpaTUMBIN TUAPOAN3bI. [Haponu3 coneil u ero TUnbl. [WAPONIU3 OpraHUYECKUX COEAUHEHHUM B
KUBBIX OPIraHU3MOB, KaK OCHOBa 0OMeHa BeulecTB. [IoHsATHE 00 SHEpreTHUeCKOM 0OMEHE B KJIIETKE U POJIM THIPOJIN3a B HEM.
OKHCIUTEIBHO-BOCCTAHOBUTE/IbHbIE peaknuu. CTeneHb OKHCIEeHHUs U e€ ompenesneHue no (GopMmysiaM OpPraHMYEeCKUX U
HEOPraHWYECKHUX BEIIECTB. DJIEMEHTHl M BELIECTBA, KaK OKUCIMTENIN U BoccTaHOBUTENHU. [IoHATHE O mpoleccax OKUCIEHUS U
BoccTaHOBJIeHMsI. COCTaBIE€HUE YPABHEHUM XUMUUECKUX PEaKLMi Ha OCHOBE 3JIEKTPOHHOr0 OasiaHca.

JIEKTPOJIM3 PACIJIABOB M PACTBOPOB YJIEKTPOJIUTOB. XapaKTEPUCTHKA 3JIEKTPOJIN3a, KAaK OKACIUTEIIbHO-BOCCTAHOBUTEIBHOIO

nporiecca. OCOOEHHOCTH AIIEKTPOJIN3a, MPOTEKAIOIIET0 B PACTBOPAX AJEKTPoNIuTOB. [IpakThueckoe MpUMEHEHHE AJIEKTPOJIH3a!
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MOJTy4YEHHUE rajJoreHOB, BOIOPOIA, KUCIOPO/a, IIETIOUYHBIX METAIIOB U MIEJIOYEH, a TaKkKe aTIOMUHUS SIEKTPOIU30M PACIIIaBOB U
PacTBOPOB COSAMHEHU 3TUX 3JIEMEHTOB. [loHsATHE O raNbBaHOIIACTUKE, TAIbBAHOCTETUH, PAGUHUPOBAHUH 1IBETHBIX METAJIIOB.
Jlemoncmpayuu. PactBopeHue CepHON KUCIOTH U aMMHUAYHOM CETTUTPHI U (PUKCALMS TETUIOBBIX SBJICHUN JJI ATUX MPOIIECCOB.
B3anmonencTBuss pacTBOPOB COJITHOW, CEPHOW M YKCYCHOM KHUCJIOT OJIMHAKOBOW KOHLIEHTPAUMU C OJAWMHAKOBBIMM KyCOUKaMHU
(rpaHysiamMH) LIMHKA U B3aUMOJEHCTBHE OJJMHAKOBBIX KYCOUKOB pPa3HbIX METAJUIOB (MAarHusl, IIMHKA, )KeJIe3a) C paCTBOPOM COJITHOM
KHCJIOThI, KaK MHpPUMEP 3aBUCUMOCTH CKOPOCTH XMUMHUYECKUX PEAKIUA OT MPUPOJbI BellecTB. B3amMopeilcTBue pacTBOPOB
THOCYNIb(aTa HATPUS KOHIEHTPAIMM W TEMIEPATyphl C PAacTBOPOM CEPHOM KHUCIOTHL. MOJETHPOBAHUE «KHIISIIETO CIOS.
Hcnonbs30BaHre HEOPraHMUYECKUX KATaIU3aTOPOB (COJIei kele3a, MoIu/a Kallisl) U NPUPOAHBIX 0OBEKTOB, COJEPKAIIUX KaTana3y
(celpoe MsACO, KapTrodenb) Ui pas3lIoKeHHs IMEepoKcuAa Boaopoaa. B3amMonelcTBue LHMHKA C COJIIHOW KHUCIOTOM HHUTPAaTOM
cepebpa, Kak TMPUMEPbl OKUCIUTEIbHO-BOCCTAHOBUTEIBLHOW peakiuii u peakiuu oOMeHa. KoHcTpyupoBanue Mojenu
anekTponusépa. BuaeodparmMeHT ¢ pOMBIIIJIEHHONW YCTAHOBKH ISl TOJTYUEHUS alTFOMUHUSI.

Jlabopamopnisie onvimor. Vinmoctpanus npasuiia beproiie Ha npakThke — MPOBEAEHUE PEaKIMil ¢ 00pa30BaHUEM OCajKa, ra3a
U BOJIbI. [ €TepOreHHbIN KaTain3 Ha IpUMEpe pa3ioKEHHUs MEPOKCHIa BOIOPOAa B IPUCYTCTBUM AUOKCHIA MapraHiia. CMelieHue
paBHOBecus B cucteMe Fe** + 3CNS™ «» Fe(CNS)s. McnblTaHue MHIMKATOPaMH CpPeIbl PACTBOPOB COJIEH Pa3IMYHBIX THIIOB.
OKHCIUTENIbHO-BOCCTAHOBUTEIIbHASL PEAKIUs U peakius oOMeHa Ha MpUMEpPE B3aUMOJICUCTBUS pacTBOPOB cyibpara meau(Il) c
YKEJIE30M U PACTBOPOM IIIEJIOUH.

Ilpakmuueckaa padoma. PenieHne SKCriepUMEHTANBHBIX 33]1a4 M0 TeMe « XUMHUUYECKasi peakiius .

BeniecTBa 1 X cBOMCTBA
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Metamibl. Pu3ndeckre CBOMCTBA METAUIOB, Kak (YHKIMS MX CTpOCHHS. JleJeHrne MeTa/ioB Ha TPYNIbl B TEXHUKE U XUMHHU.
XUMHYECKHE CBOMCTBA METAJUIOB U AJIEKTPOXUMHYECCKHHN psa HanpsbkeHuil. [loHsTtue o MmertamuiorepmMuu (aIlOMHUHOTEPMUH,
MarHueTepMUHU U JIp.).

Hemeramunl. biaropoanbie ra3pl. Hemeraiuibl  kak — okuciaurenud. Hemeraiuibl  Kak  BOCCTAaHOBHUTENU.  Psn
AIIEKTPOOTPHUIIATEILHOCTH. IHEpTHBIC Wi OJIarOpOAHBIC Ta3hbl.

Kuciaorsl Heopranuveckue u opranudyeckue. Kuciorel ¢ TOUKM 3p€HUSI aTOMHO-MOJIEKYJISIPHOTO Y4eHHsSI. KHCIOTBI ¢ TOUKH
3pEeHUS TCOPUH INEKTPOIUTHUECKOMN quccoruanuu. KuciaoTel ¢ TOUKH 3peHust IPpOTOHHOM Teopun. O01Ie XMMUYEeCKUE CBOMCTBA
kuciIoT. Kimaccudukamus KUCor.

OcHoBaHMsI HeOpPraHu4eckue U opranuyeckue. OCHOBaHUSI C TOYKHM 3PEHHS aTOMHO-MOJIEKYJISIPHOTO yueHHs. OCHOBaHUS C
TOUYKHU 3PEHUSI TEOPUHU DIEKTPOIUTHYECKON aucconuanuu. OCHOBaHUSI C TOYKH 3pEHHs] MPOTOHHOM Teopuu. Kiaccudukarus
OCHOBaHUN. XUMUYECKUE CBOMCTBA OPraHUYECKUX U HEOPTaHUYECKUX OCHOBAHUU.

AmMdoTepHbie coeIMHEHUS HeopraHu4Yeckue M opranuveckue. Heopranudeckue amM@oTepHbIE COCTUHEHMS: OKCHUIBI U
TUAPOKCHUJIBI, — UX CBOMCTBA M mojydeHue. AMGOTEpHbIE OPraHUYECKUE COCIUHEHUS Ha pUMEpPe aMUHOKUCIIOT. llenTuasl u
MeNTUIHAs CBS3b.

Comu. Knaccuduxanus coneit. JKE€ctkocTb BoJbI U criocoObl €€ ycrpaneHus. [lepexon kapboHara B rugpokapOoHaT U oOpaTHO.
OO011re XUMHYECKHE CBOMCTBA COJIEH.

Hemoncmpayuu. Komiexkius MeraioB. Komurekuuss HeMeTaiuioB. B3auMoaerncTBue KOHUEHTPUPOBAHHOM a30THOM KHCIJIOTHI C
Menpto. Benmbimka tepmMuTHOM cMecu. Bemblmka 4€pHOro mnopoxa. BbeITeCHEHHME Tallor€HOB M3 HMX PacTBOPOB JIPYTUMHU

rajioreHamMu. B3aumonelcTBre MapoB KOHIIEHTPUPOBAHHBIX PACTBOPOB COJSTHOM KHUCJIOTHI M aMMHUaka («JIbIM 0Oe3 OrHs»).
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[TonydyeHne aMMuaka U U3y4eHUE €ro CBOMCTB. Pa3inuHbie cilyyan B3aMMOAECUCTBUS PACTBOPOB COJIEH aTIOMUHHUS CO LIEIOYBIO.
[TonyuyeHue »KECTKOU BOABI U YCTPAHEHUE €€ KECTKOCTH.

Jlabopamopnuie onvimpl. llomydeHne HEpACTBOPUMOTO THAPOKCHAA W €ro B3aMMOAEHCTBHE C Kuciotod. HMcciemoBaHue
KOHIICHTPUPOBAHHBIX PACTBOPOB COJITHOW M YKCYCHOW KHCIIOT KameJdbHBIM METOJIOM MpHu ux pazbasieHuu Boaou. Ilomyuenue
amM(pOTEepHOTO TUIPOKCHIA U U3YUYCHHE er0 CBOMCTB. [IpoBeicHIe KaueCTBEHHBIX PEAKIIU TT0 OMPEACIICHUIO COCTaBa COJH.
Ilpakmuueckan padoma. PenieHne 3KCIIEpUMEHTAIBHBIX 33/1a4 110 TeMe «BeliecTBa 1 X CBOKWCTBAY.

XuMHs U COBPEMEHHOe 0011eCTBO

IIpouszBoacTBo aMMuaKka U MeTaHoJa. [IoHATHE 0 XUMUYECKON TEXHOJIOTMU. XUMUYECKHE PEAKIMU B MPOU3BOACTBE aMMHUAKA
u MmetaHona. OOmas knaccuUKallMOHHAS XapaKTEpUCTHMKA pEeakIui CUHTE3a B IPOU3BOACTBE 3TUX NPOAYKTOB. HayuHbie
MIPUHIIUIIBL, JIEXKAIINE B OCHOBE MPOU3BOACTBA aMMHUaKa U MeTaHona. CpaBHEHUE 3TUX MPOU3BOJICTB.

XumMuyeckasi IpaMOTHOCTh KaK KOMIIOHEHT O00uIeil KYJbTYpPbl 4YejoBeKa. MapKHpOBKa YNaKOBOYHBIX MATEPHUANIOB,
AJICKTPOHUKU U OBITOBOM TEXHUKH, HKOJIOTUYHOTO TOBapa, MPOAYKTOB MUTAHUS, STUKETOK O YXO/y 3a OJIekKI0M.
Hemoncmpayuu. Mojenb TPOMBIINUICHHOW YCTAaHOBKM TOJIYYEHMSI CEPHOM KHUCIOTBHL. MoJiellb KOJIOHHBI CHHTE3a aMMHAKa.
BuneodparMeHThI U ClIaifIbl O CTENEHU YKOJIOTUYECKOM YNCTOTHI TOBApa.

Jlabopamopnuie onvimul. V13yueHre MapKUPOBOK PA3JIMYHBIX BUAOB IPOMBIIUIEHHBIX U MPOAOBOJILCTBEHHBIX TOBAPOB.
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IIpuMepHoOe TemaTHYecKoe IVIaHUPOBaHUe Kypca 10 kiacca

(1 4 B HEmemtO, Beero 35 4, U3 HUX 2 4 pe3epBHOE BPEMsI)

XapaKTepI/ICTI/IKa OCHOBHBIX BUIO0B

Howmepa
Tema ypoxka OCHOBHOE coziepKaHUE ypOKa NEeSTENHLHOCTH 00yJaronmxcs (Ha
YPOKOB I1/TI
YpOBHE y4€OHBIX JICHCTBUIA)
1—2 Tema 1. IlpeameT opranuyeckoii xumuu. Teopusi cTpoeHusi oprannyeckux coequHenuii A. M. bBytieposa (2 u)
1 [Ipenmet oprannyeckoit xumun | OpraHUYecKre BEMIECTBa: MPUPOAHBIC, | XapaKTepHu30BaTh 0COOCHHOCTH COCTaBa

MCKYCCTBEHHBIE U CUHTETUYECKUE.
Oco0eHHOCTH COCTaBa U CTPOEHHUS
OpraHMYeCKUX BellecTB. Butanusm u
ero kpax. [lonsitue 06 yrieBogopoaax.
Llemoncmpayuu. 11naBnenue,
00yTJIMBaHWE U TOPEHUE OPTraHUYECKUX
BelecTB. Mojienn MoJIeKyI
OPTraHUYECKUX COCTMHEHUM pa3HbIX
KJIacCOB (IIapOCTEP KHEBBIC U
00BEMHBIC). OrpeenieHne AIEMEHTHOTO

COCTaBa OPTraHUYCCKHUX COGHHHGHHﬁ.

U CTPOEHUS] OPTaHUYECKUX BEILECTB.
KnaccuduumpoBaTh ©X Ha OCHOBE
MIPOUCXOXKICHUS U TIepePabOTKH.
ApPryMEHTHPOBATh HECOCTOSITENLHOCTD
BUTAIHM3MA.

OmnpenensaTs OTIMYUTEIbHBIC

0COOEHHOCTH YIIIEBOAOPOAOB.
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[Toptpetsr A. M. bytneposa,
1. 4. Bepuenuyca, ®. Bénepa

2 OcHoBHBIE NTON0KEHUS TeOpUH | OCHOBHBIE TTOJIOKEHUS TEOPUU Dopmynuposams OCHOBHBIE TTOJIOKEHUS
XUMHYECKOTO CTPOCHHUS XUMHYECKOTO CTPOCHHUS TEOPUU XUMUYECKOTO CTPOEHUS
A. M. bytiieposa A. M. bymiiepoBa. BaneHTHOCTS. A. M. bymiepoga.
CrpykrypHbie (POpPMYIIBI — MOJHBIE U PaznuyaTh NOHATHUS «BAJEHTHOCTH» U
cokpaiénnbie. [IpocTbie (0OAMHAPHBIE) U | «CTENEHb OKUCICHUS.
KpaTHbI€ (IBOMHBIEC U TPOUHBIE) CBSI3H. CocTaBnsTh MOJNEKYISPHBIE U
H3omepsl un nuszomepusi. Bzaumuoe CTPYKTypHbIE (DOPMYJIBI.
BIIMSIHUE aTOMOB B MOJIEKYJIE. KnaccugunmpoBarb KOBaJICHTHBIE CBS3H
Llemoncmpayuu. 1loprpersl 10 KPaTHOCTH.
A. M. bytnieposa, 3. ®panknanja, OOBACHSITH SIBICHUE H30MEPUU U
@. A. Kekyre. B3aUMHOE BIIUSIHUE aTOMOB B MOJIEKYJIE
JlabopamopHvie onvimel. I3roTOBICHNE
MOJIEJIEN OPTaHUYECKUX COCTMHEHUM
3—14 Tema 2. YriieBo1opoabl M UX NpUPOIHbie HCTOYHUKH (12 4.)
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3—4

AJIKaHBI

ITomonornyeckuii psx ajakaHOB M €T0
oOuras bopmyina. CrpykTypHas
M30MEPUS YITIEPOJHOM Lienu. Pannkansl.
HoMmenknarypa ankaHoB. XHMHUYECKHE
CBOWCTBA AJIKAHOB: TOPEHUE, pPEAKLUHU
3aMenIeHus (rasoreHupoBaHUeE),
peakuus pasyIoKEHUsT METaHa, pPeaKuus
JNETrUAPUPOBAHUS dTAHA.
Jlemoncmpayuu. I opeHre ankaHoOB U3
pe3epByapa ra3oBOM 3aKUTAJIKU.
OTHollIeHHE aJTKaHOB K OPOMHOM BoJIE
pacTBOpy MepMaHraHara Kaiausl.
JlabopamopHuie onvimel. OOHapYyKeHUE

IIPOJIYKTOB T'OPEHHUS CBEUH

OnpenensiTe TPUHAICKHOCTh
COCIMHEHMH K aJIkaHaM Ha OCHOBE
aHAJIM3a COCTaBa UX MOJICKYIL.

JlaBaTh Ha3BaHUS ajIKaHaM 110
MEKIYHapOAHON HOMEHKJIIATypE.
XapaKkTepru30BaTh COCTAaB U CBOMCTBA
BAKHEUIIMX MPEACTABUTEIIEH AJIKAHOB.
Halnronath XUMHYECKUM SKCIIEPUMEHT ¢
(hUKCUPOBATH €T0 PE3YJIbTAThI.
PaznnuaTe NOHITHS «rOMOJIOI» U

«HU30MEP»
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AJIKEHBI

OtuiieH. [oMonoruueckuii psji aJkeHoB.

Homenknarypa. CtpykrypHas
nuzoMepus. [I[pombllIEeHHOE NOTyYeHHE
AJIKEHOB: KPEKUHT U JIETUIPUPOBAHUE
ajkaHoB. Peakuus neruaparanuu
ATaHoJa, KaK J1JabopaTopHbIM c1oco0
NOJIy4eHUs dTUJIeHa. Peakuuu
NPUCOEANHEHN: THIpaTallns,
TUAPOrajOreHUpPOBaHUE,
raJIOTEHUPOBAHUE, ITOJIMMEPU3ALINU.
[TpaBuiio MapkoBHUKOBa. OKHCIIEHHE
ankeHoB. KauecTBeHHbIE peakiuu Ha
HEIpPEAENbHbIE YIIIEBOAOPO/IBI.
Jlemoncmpayuu. T opeHue 3TUICHa.
KauecTBeHHbIE peakuny HA JBOWHYIO
CBA3b: 00ECIIBEUNBAHUE FTUIICHOM
pacTBOPOB MEpPMaHraHaTa KaJlus U

OpOMHOM BOJIBL.

OnpenensiTe TPUHAICKHOCTh
COCIMHEHMH K aJIKCHaM Ha OCHOBE
aHAJIM3a COCTaBa UX MOJICKYIL.

JlaBaTh Ha3BaHUS aJIKCHAM 110
MEKIYHapOAHON HOMEHKJIIATypE.
XapaKTepr30BaTh COCTAB U CBOMCTBA
BOKHEUIIUX MPEICTABUTEIICH AJIKEHOB.
Halnronath XUMHYECKUM SKCIIEPUMEHT ¢
(bUKCUPOBATH €T0 PE3YIbTAThI
PaznnuaTh NOHATHS «TOMOJIOD» U

«HU30MCEP» MJIA aJIKCHOB
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Ankannensl. Kayuyku

Homenknarypa. Conpsk€HHbIE AMEHBI.

byranuen-1,3, H30IIPEH. Peakuus
JlebeneBa. Peakuuu npucoeAMHEHUS
ankagueHoB. Kayuyyku: HarypaJbHBIN,
CUHTETHYECKHUE (OyTanueHoBbIH,
U30IPEHOBBIN). Bynkanuzanuus kayuyka.
Pe3una. D0oHMUT.

Jlemoncmpayuu. Konnexuus
«Kayaykm».

Jlabopamopnvie onvimsi. ccienoBanue

CBOMCTB Kay4yKOB

OnpenensiTe TPUHAICKHOCTh
COCIMHCHMH K aJKaJueHaM Ha OCHOBE
aHaJIN3a COCTaBa UX MOJICKYIL.

JlaBaTh Ha3BaHUS aJKEIUECHAM I10
MEKIYHapOAHON HOMEHKJIIATypE.
XapakTepu3oBaTb COCTaB U CBOKMCTBA
BAKHEUIIIUX IPEICTABUTEIICH
aJIKaJMCHOB.

Oco3HaBaTh 3HAYUMOCTh POJIU
OTEUECTBEHHOTO YYEHOI0 B MTOJTyUYCHUHU
MIEPBOT0 CUHTETUYECKOTO Kay4dyKa.
YcraHaBIMBaTh 3aBUCUMOCTD MEX]TY
CTPOCHUEM U CBOMCTBAMHU IMOJUMEPOB

Ha TIPUMEPEe KaydyKa, pe3uHbI 1 500HUTA

AJKWHBI

Obmas XapaKTepUCTUKA
romoniornyeckoro  psga.  CrnocoObl
oOpazoBaHus Ha3BaHUU AJIKUHOB.
XUMUYECKHE  CBOWCTBAa  alleTHJICHA:

TOpCHHUC, pC€aKnumn MPpUCOCIUHCHUS:

OnpenensiTe TPUHAIICKHOCTh
COCIMHEHUN K aJJKUHAM Ha OCHOBE
aHaJaM3a COCTaBa UX MOJIEKYI.
JlaBaTh Ha3BaHMS aJKUHAM 10

MEKIYHApOAHON HOMEHKJIIATypeE.
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TUAPOragoreHUpPOBaAHUE,
rajoreHupOBaHUE, rTUpaTanus
(peakuust KydyepoBa), — ero mosiyueHue
U TNpuMeHeHue. BuHumxiopung u ero
MOJIMMEPU3ALINS B TTOJIUXJIOPBUHUIL.
Jlemoncmpayuu. 1lonydeHue alneTuiieHa
peakiueil ruaponan3a Kaponaa Kaablysl.
I'openue anetunena. KauectseHHsbie
pEeaKUry Ha TPOMHYIO CBSI3b:
o0ecliBeunBaHUE alleTUICHOM
pacTBOPOB MEpMaHraHaTa KaJius U

OpOMHOI BOJIBI.

XapakTepu3oBaTb COCTaB, CBOMCTBA U
MPUMEHEHUE allETUIICHA.

YcraHaBIuBaTh NPUYUHHO-
CJIEZICTBEHHYIO CBSI3b MEXIY COCTABOM,
CTPOCHUEM MOJIEKYJI, CBOMCTBAMHU U
MPUMEHEHUEM alleTUIICHA.

HabntonaTh XuMHU4eCKUI SKCIIEPUMEHT C
(uKCUpPOBaTh €TO PE3YIBTATHI
Pa3nnyarh NOHATHSA «TOMOJIOT» U

«HU30MEP» AJId AJIKUWHOB

ApeHbl

benzon, KaK IIPEACTABUTEID

apOMaTHYECKUX YIJIEBOIOPOIOB.
CrpoeHne ero MOJIEKyJdbl U CBOMICTBa

(¢u3nuecKkue M XUMHUYECKHE CBOMCTBA!

TOpEHHUE, peaKluu 3aMelieHus —

raJJOTCHUPOBAHUC, HUTPOBAHHUC.

XapakTepu3oBaTbh COCTaB, CBOMCTBA U
IIpUMEHEHUE OEH3071a.

YcTaHaBIMBaTh NPUYUHHO-
CJIEZICTBEHHYIO CBSI3b MEXIY COCTABOM,
CTPOEHUEM MOJIEKYJI, CBOMCTBAMU U

pUMeHEeHueM OeH307a.
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[Tonmyuenue u npuMeHeHne GeH3o7a.
Jlemoncmpayuu. iccnenoBanue CBOMCTB
OeH3071a ¢ TIOMOIITbIO0 OBITOBOTO

pactBopurens «ConbBEeHT»

Habnmronath XUMHUYECKHUI SKCIEPUMEHT C

(UKCHpOBATh €0 pe3yJIbTaThl

10

[IpupoaHbIN ¥ NOMYTHBIN Ta3bl

CocraB  mpupomHoro  raza.  Ero
HaxoJieHue B npupoze. [Ipenmyiecta
NPUPOJHOTO  ra3a  Kak  TOIUIMBA.
XuMuueckas nepepadoTka MpPUPOIHOTO
ra3a: Koupepcus, nuponn3. CuHTe3-ra3 u
€ro MPUMEHEHUE.

[TommyTHbIE

rassl, 170, COCTaB.

IlepepaboTka TmOIyTHOTO Taza Ha
dbpakmuu: cyxou ras, mporaH-OyTaHoBas
CMECh, Ta30BBIM OCH3HH.

Jlemoncmpayuu. Kapra mone3sbix

UCKomaeMbix PP

XapaKkTepHu30BaTh COCTaB M OCHOBHBIE
HaIpaBJICHUS MepepabOTKU U
MCTIOH30BAHMSI IIPUPOIHOTO ra3a.
CpaBHUBATh HAXOXKICHHUE B PUPOJIE U
COCTaB IPHUPOIHOTO U MOIMYTHBIX Ta30B.
XapakTepu3oBaTh COCTaB U OCHOBHbBIE
HaIpaBJICHUs epepaboTKU U

HCIIOJIB30BaHM:A IIOIIYTHOI'O I'a3a

11

HedTtb 1 ciocobbl eé

nepepadboTKu

CocraB HedTH u e€ nepepaboTka:
NIEPETOHKA, KPEKHUHT, pU(POPMUHT.

HedrenponykTsl 1 X moaydeHue.

XapakTepu30BaTh COCTaB U OCHOBHbBIE
HalpaBJICeHUsI IepepadOTKU HEPTH.

Paznuuate HedTsHBIE pakiuy U
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[TonsiTie 00 OKTAaHOBOM YHC]IEC.
XUMHUYECKHE CITOCOOBI MOBBIIICHUS
KayecTBa OEH3MHA.

Hemoncmpayuu. Konnekus «HedTb u
HEePTEPOAYKTHI», BUACOPPArMEHTHI U
cnaiinel «Ileperonka nedtu». Kapra

MOJIE3HBIX UCKOTIaeMEIX PD

OTHCHIBATH 00JIACTH MX TPUMEHEHUSI.
Oco3HaBaTh HEOOXOIUMOCTD
XUMHUYECKHUX CIIOCOOOB MOBBIIIICHUSA

KadyecTBa OCH3UHA

12 KameHnHbli1 yroms u ero KokcoBanue kamMeHHOro ymis M ero | XapakTepu3oBaTb OCHOBHBIE MPOTYKTbI
nepepadboTka IOPONYKThI: KOKCOBBIA ra3, aMMHa4yHasl | KOKCOXMMHUYECKOTO ITPOU3BOICTBA.

BOJla, KaMEHHOYTrojJbHas cMoja, KOKC. | OmnuchiBaTh 001aCTU MPUMEHEHUS
lMasudukanmss KaMeHHOTO YIJIS. KOKCOBOI'0 T'a3a, aMMHAa4YHOU BOJIBI,
Hemoncmpayuu. Konnekuus KaMEHHOYTOJIbHOW CMOJIBI, KOKCA.
«KameHHBII yrojib 1 IPOAYKTHI €T0 Oco3HaBaTh HEOOXOTUMOCTh
nepepaboTku». BuneopparmeHnTs! u ra3uuKauu KaMeHHOTO YIJIs, KakK
crnaiapl «Kokcoxumuieckoe aJIbTEPHATUBBI IPUPOTHOMY Ta3y.
IPOU3BOJICTBOY

13 [ToBTOpenue u 0600LIEHNE TecTupoBaHue, pelieHue 3aaa4 u BbINONHATH TECTHI, pelIaTh 3aJ1a4u U

YIPaXHEHUH 10 TEME

YOPaXHEHUS 110 TEME.

[TpoBOIUTH OLIEHKY COOCTBEHHBIX
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JNOCTHKEHUN B YCBOCHHUH TEMBI.
KoppekrtupoBars cBOM 3HaHUS B

COOTBCTCTBHH C INIAHUPYCMbIM

pE3yaBTaTOM
14 Kontponbnas padora Ne 1 «Teopust ctpoeHust oprannueckux coequneHuii A.M. bytieposa. YrieBogopoab»
15—28 Tema 3. KucJsiopoa- u a3orconep:xainue oprannyeckue coennnenus (14 u)
15—16 OnHOaTOMHBIE CITUPTHI O yHKIIMOHAJIbHASA rUApOKCUIIbHAA | Ha3piBaTh CIMPTHI 110 MEXKAYHAPOIHOU
rpymma. T'omonornuecknii psAd | HOMEHKIATYypE.

MPENICJIbHBIX OJHOATOMHBIX CIIMPTOB.
H3omepust MOJIOKEHUS
dbyHKIIMOHABHON Tpymmbl. Bomopomnas

CBA3b. XMMHUYECKHE CBOWCTBA CIIUPTOB.

AnpneruaHas rpyImna. Peakums
STepUPUKALMU,  CIOXKHBIE  IPUPBHL
IIprumeneHnue CIIUPTOB. JlericTBue

METHJIOBOTO W 3THJIOBOTO CIIMPTOB Ha
OpPTraHu3M YeJIOBEKA.
Jemoncmpayuu. OKUCICHUE CIUPTA B

aITBJIET U,

XapakTepru30BaTh CTPOEHHE, CBOMCTRA,
CIIOCOOBI MOTYUYEHUS U 001aCTH
MIPUMEHEHUS MIPEACIbHBIX OTHOATOMHBIX
CIIUPTOB.

YcTaHaBIMBaTh NPUYUHHO-
CJIEICTBEHHYIO CBSI3b MEXY COCTaBOM,
CTPOCHUEM MOJIEKYJI, CBOMCTBAMHU U
MIPUMEHEHUEM METAHOJIa U ATAHOoJIA.
Habmronars, caMoCTOSITEIIFHO
MIPOBOJIUTH U OTNKUCHIBATH XUMHUUECKUM

OKCIICPUMCHT
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JlabopamopHnule onvimol. CpaBHEHUE

CKOPOCTHU UCITAPCHUA BOAbLI KU 3TAHOJIA.

17 MHoOroaToMHbI€ CIIUPTHI OTUNEHIINKONb, Kak mpeactaBuTensb | KimaccupuuupoBarh CUPTHI O UX
JIByXaTOMHBIX U [IMLUEPUH, KaK | aTOMHOCTH.
Ipe/ICTaBUTENb TPEXATOMHBIX CIHMPTOB. | XapaKTepU30BaTh CTPOCHHE, CBONCTBRA,
KauecTBennas peakius Ha | CIOCOOBI MOyYeHUst U 001acTH
MHOTI'OaTOMHBIE CITUPTBhI, UX CBOWCTBA, | HPUMEHEHHUS] MHOTOATOMHBIX CITUPTOB.
nonyuenue u npumenenue. [lousitue 06 | MnentuduimpoBaTh MHOrOaTOMHbBIE
aHTupu3ax. CIUPTHI C IOMOIIBIO KaY€CTBEHHOM
Jemoncmpayuu. KauecTBeHHas1 peaklusl | peakiuu.
Ha MHOTOATOMHBIE CIIUPTBHI. Habmtonats, caMoCTOSATENBHO
JlabopamopHule onvimul. MIPOBOJIUTH U OMUCHIBATh XUMHUECKUI
PacTBopuMOCTh IHIIEpHHA B BOAE DKCIIEPUMEHT

18 deHon Crpoenue, mnosiydeHHe, CBOWMCTBA U | XapaKTeprU30BaTh CTPOECHUE, CBOMCTBA,

npuMeHeHue (ernona. KadecTBeHHBIC
peakuuu Ha (eHos. B3aumHoe BiusiHUE
aTOMOB B MoJieKyJie eHoIa.
Hemoncmpayuu. 3aBUCUMOCTD

pacTBOpUMOCTU (PeHosa B BOJIE OT

CIIOCOOBI TIOTYYEHMsI U 001acTH
npuMeHeHus (penona.
Nnentuduuumponars GeHO C TOMOIIbIO

KauE€CTBEHHBIX PEAKIIUHU.
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Temnepatypsl. BzaumoneiictBue deHomna
¢ OpOMHOI BOIOM U XJIOPUJIOM

xene3a(lll), kak kauecTBEeHHbIC peaKIIUK

Cobmnronate npaBuiia 0€30MacHOTO

oOpaiteHus ¢ peHoIoM

19 ANbAETU]IBI U KETOHBI dopmanbaerus, U aleTanbAeruj, Kak | XapaKTepu30BaTh CTPOCHHE, CBONCTBA,
NPEJICTABUTENN aJbJETHI0B, COCTAB MX | CIIOCOOBI MOIYyYEHUs U 00JIacTu
MoJiekys. OyHKIMOHAIbHAs npuMeHeHus: popmalbieruaa u
kapOoHWIbHas rpynna. KadyecTBeHHbIE | alleTaabAeruaa.
peakuun Ha anpaerugsl. CpoiicTsa, | neHTuduuupoBaTh anbaeruasl ¢
NIOJTyYEHHE u IPUMEHEHHUE | TOMOIIBIO KAYECTBEHHBIX PEAKIIUM.
dopmanbraeruga M auneranpaeruga. | CoOmoaaTe npaBuiia 3KOJIOTUYECKU
Peaxmuu HOJMKOHACHCALUU IUIsL | TPAaMOTHOTO U 0€30MacHOT0 OOpaleHHs
dbopmanpaeruaa. IlonsTre o keToHax Ha | ¢ (OPMAJIbICTHIOM.
IpUMEPE aleToHa.
Lemoncmpayuu. Peakiuu cepeOpsiHOro
3epKajla U CO CBEXKENOITYYEHHBIM
ruapokcuoM Meau(ll) mpu HarpeBanumu,
KaK Kaue€CTBEHHbIE PEaKLUH Ha
aJbJAETUIbI

20 Kap6oHoBbIe KUCTOTHI lTomonmornueckuit  psa  mpeAesbHbIX | XapaKTepu30BaTh CTPOCHHUE, CBOWMCTBA,
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OJIHOOCHOBHBIX ~ KapOOHOBBIX ~ KHCIIOT.

Kupnsrie KHUCJIOTBI. XHWMHUYECKHE

CBOKCTBA KapOOHOBBIX KHCJIOT.
[lonydyeHnue U NpUMEHEHUE MYpPaBbUHOU
Y YKCYCHOU KHUCJIOT.

Hemoncmpayuu. Obpasibpl MypaBbUHOM,
YKCYCHOM, MMaJIbMUTUHOBOU 1
CTEapUHOBOU KHCJIOT U UX
pacTBOPUMOCTH B BOJIE

JlabopamopHvie onvimvi. XUMUYECKUE

CBOMCTBA YKCYCHOW KHCJIOTBI

CIOCOOBI MOTYUYEHHUS U 00IacCTH
IIPUMEHEHUS MyPABBUHOU U YKCYCHOU
KHCJIOT.

PazanuaTe ob1miee, ocobeHHOE U
€IMHUYHOE B CTPOCHUHU U CBOMCTBAX
OpraHUYeCKUX (MypaBbUHON U
YKCYCHOM) U HEOPTaHUYECKUX KUCTIOT.
Habntonars, mpoBOIUTh, ONIUCHIBATH U
(buKCcUpOBaTh Pe3yNbTaThI
J€MOHCTPALIMOHHOTO U TA00PATOPHOTO
XUMHUYECKUX IKCIIEPUMEHTOB.
Cobmrofath npaBuiia YKOJIOTHIECKU
IPaMOTHOTO U GE30MacCHOTO OOpaICHHUS

C KapOOHOBBIMHU KHCJIOTaAMH

21

Crnoxwnsie a¢upsl. XKupsl

Peakmus  srepuduxammm.  CrokHBIE
a¢upsl. Kupbl, UX COCTaB U THIPOIH3
(KUCTOTHBIM ¥ 1IeNIo4HOM). MbLia.
I'mnpupoBanue )xupos.

Jemoncmpayuu. Konnekius CI0XKHBIX

OnuceiBaTh peakuu 3TepudUKaIIU KaK
00paTuMoif 0OMEHHBIH MPOLIECC MEXKIY
KHCJIOTAMH U CIIUPTaMHU.
XapakTepu3oBaTb CTPOEHHUE, CBOICTBA,

CrocoObl MOTy4YeHus: U 001acTH
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a¢upoB. Komnekius sxupoB. OOpasiisl
TBEPAOIO U KUIAKOTO MBLIA.
JlabopamopHvie onvimsi. OnipeieNieHne

HECTIPCACIBbHOCTHU paCTUTCIBLHOTO Macjia

IIPUMEHEHUS KUPOB.
YcTaHaBIUBATh 3aBUCUMOCTD MEXKILY
(U3HYECKUMU CBOMCTBAMU KHUPOB,
COCTaBOM HX MOJIEKYJ U
ITPOUCXOKICHUEM.

Y IIPOU3BOZCTBO TBEPABIX KUPOB HA
OCHOBE PaCTUTENbHBIX Macell.
Habmntonats, NpoBOANUTH, ONMCHIBATh U
(buKCUpOBaTh Pe3yabTATHI
J€MOHCTPALIMOHHOTO U JIabOPaTOPHOTO

XUMHNYCCKHUX IKCIICPUMCHTOB

22

YrieBoasl

YreBoael. MoHOcaxapuasl. [ roko3a
Kak ajpaeruaocnupt. Copour.
MOnI04YHOKHKCIIOE U CIUPTOBOE
opoxxenue. @orocunTes. Jlucaxapupl.
Caxapo3za. [Tonucaxapuabl: Kpaxmal,
LEJUTI0JI03A.

Jemoncmpayuu. AnbaeruaHbie

CBOMCTBA M CBOMCTBA MHOI'OATOMHBIX

OnpenensiTe TPUHAJIC)KHOCTh
OpPraHUYECKUX COCAUHECHUN K
YITIEBOJAM.

Paznmuuare MOHO-, - U OJIMCaXapUabI
0 UX CIOCOOHOCTH K THAPOIU3Y.
[TpuBoaMTH TPUMEPHI MPEICTABUTENEH
Ka)KJIOM TPYIIIBI YIJIEBOJOB.

HaGntonats, mpoBOAUTH, OMMUCHIBATH U
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CIIUPTOB IIIFOKO3bI B PEAKITUAX C
ruppokcuoM meau(11).
Nnentudukamnus kpaxmarna.
Jlabopamophvie onvimsi. I3roToBICHUE
KpaxXMaJIbHOIO KJIeHUcTepa.
Nnentudukamnms kpaxmana Kak
KOMIIOHEHTA HEKOTOPBIX MPOAYKTOB

ITUTaHH

(bukcupoBaTh pe3yabTATHI
JAEMOHCTPAIMOHHOTO U JIA0OPATOPHOTO

XUMHUUYCCKUX SKCIICPUMCHTOB

23

AMMUHBI

AmuHorpynna. AMUHBI NpEIEIbHbIE U
apomarnueckue. AnunuH. [lonydenue
aMuHOB. Peakius 3uHuHA. XUMHUYECKHUE
CBOMCTBA U MPUMEHEHUE AMUHOB.
Jlemoncmpayuu. lloptpet H. H. 3ununa.
Komtexkuust aHMIIMHOBBIX KPACUTEIIEH.
Jlabopamophuie onvimel. I3roTOBICHNE

MOJIENIE MOJIEKYJT aMUHOB

OnpenensTe TPUHAIE)KHOCTh
OpPraHUYECKOr0 COEIMHEHUS K aMUHAM
Ha OCHOBE aHaJIM3a COCTaBa €ro
MOJIEKYIL.

XapakTepru30BaTh CTPOEHHE, CBOMCTRA,
CIIOCOOBI MOTYUYEHUS U 0071aCTH
MPUMEHEHUS aHUJIUHA.
AprymMeHTUpOBaTh 4yBCTBO FOPJAOCTH 3a
JTOCTHKEHUSI OTEYECTBEHHOM
OpraHuYeCKOr XUMUHU.

Colunronate npaBuiia 0€30MacHOTO
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O6paHleHI/I$I C aHWJIMHOM M KPAaCUTCIIAMU

Ha €10 OCHOBC

24 AMMHOKHUCITOTHI. AMMHOKHUCIIOTBI, COCTAaB WX MOJEKyl U | OnpeaensiTh TpUHAICKHOCTh
CBOWCTBA, Kak aM(OTEpPHBIX | OPraHUUYECKOTO COCTUHEHUS K
OpPraHMYeCKUX COCIMHEHWH. [THIMH, | aMUHOKHMCIIOTaM Ha OCHOBE aHaju3a
KaKk  MPEJCTaBUTEIb  aMHHOKHCIIOT. | COCTaBa UX MOJICKYII.
[lomyyeHne NONMIIETHIOB pEaKUMEN | XapaKTepu30BaTh CBOMCTBA
MOJINKOHICHCAIUU. [lonsiTne 0 | aMMHOKHCIIOT KaK aM(OTEepHBIX
IENTUIHOMN CBSI3H. COCIMHECHUM.
Jlabopamopnvie onvimsi. V3roroBnenne | Paznuyarh peakiuu MOJTHMKOHICHCAIIUN
MOJIETTM MOJIEKYJIbI TITUIMHA Y TIETITU]IHBIE CBSI3U

25 benku CrpoeHue MoJeKyll OeKOB: IEpBUYHAsI, | XapaKTepU30BaTh COCTaB, CTPOEHUE,
BTOPUYHAS U TPETUYHASI CTPYKTYPHI. CTPYKTYpPY M CBOMCTBA OCIIKOB.
KauecTtBeHHbIE peakiiuu Ha OCJIKHU, UX Nnentuduiuponats O€IKH.
TUAPOIU3, ICHATYpaLUs U OnuchiBaTh OMOJIOrOYECKUE CBOMCTBA
Oouonoruueckue PyHKIUU. OEJIKOB Ha OCHOBE MEXKITPEAMETHBIX
Jlemoncmpayuu. KauecTBeHHBIE CBSI3€M XMMUH M OMOJIOTUH
peaxkiuu Ha OeJIKH.

26 [IpakTuueckas padora Ne 1. Nnentudukaims opraHM4ecKux [IpoBoauTh, HAOMIONATH U OMUCHIBATH
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Nnentndukamnms

OPTraHUYECKUX COCTMHEHU

COEIMHEHU N

XUMHYECKHUI 9KCIICPUMCHT JJIs1
MOATBCPKACHUS CTPOCHUA U CBOMCTB
PAa3INYHBIX OPTaAHUYICCKHUX COCI[HHGHHﬁ,
a TaKXKE UX I/IIIGHTI/I(l)I/IKaHI/II/I C

IIOMOIIIBIO KAYECTBCHHBIX peaKuHﬁ

27 [ToBTOpeHUE M 0000IICHNE TecTupoBaHue, pelIeHUe 3a1a4 U BEITIONHATH TECTHI, pelIaTh 3aJ1a4u U
yIPaKHEHUH 10 TEMe YIOpa>KHEHUSI 110 TEME.

[IpoBOAUTH OLIEHKY COOCTBEHHBIX
JOCTUXKEHUW B YCBOCHUU TEMBI.
KoppekrupoBaTs cBOM 3HAHUS B
COOTBETCTBUU C TJIAHUPYEMBIM
pE3yaBTaTOM

28 KonTtponbnas padora No2 «Kucnoposa- u a3oTcoaeprxaniine OpraHuaecKue COSTMHCHIS

29—33 Tema 4. Opranuyeckasi xumus 1 00mecTBo (5 4)

29 buorexnonorus PazButne 6uorexnonoruu. Tpu OOBACHSITH, UTO TAKOC OMOTEXHOJIOTHS,

HaIpaBJICHUS OMOTEXHOJIOTHH: TeHHAs
(WM reHeTUYecKast) MH)XCHEePHUSI;
KJICTOYHAsI MHXCHEPUS; OMOIOTHIecKast

HHIXKCHCPHUA. I'eneTnuecku

reHHasi (WIM TeHeTHYecKas) MHXXeHepus,
KJIETOYHAsl MHXKEHepusi, Onosornyeckas
WH)XEHEpUsl, KIIOHUPOBAHUE,

MMMOOHWIN30BaHHBIE (hEPMEHTHI.
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mMoauduipoBanHsie opranu3msl (I'MO)
Y TPAHCTEHHAs MPOLYKIIMS.

Knonuposanue. UMMoOUIM30BaHHbBIE

XapakTepu3oBaTh POJIb OMOTEXHOJIOTHH
B PELICHUU MPOAOBOJILCTBEHHON

poOJIEMbI U COXPAHEHUH 3/I0POBbS

(GbepMEHTHI U UX IPUMEHEHHE. YeJioBeKa
Hemoncmpayuu. BuneopparMeHThI U
CJIaIbI 110 OMOTEXHOIOTUA U
UMMOOHMIN30BaHHBIM (hepMEeHTaM
30 [Tonumepsr Knaccuduxkanus nmonumepos. Knaccuduumposats  momuMepsl 1O
HckyccTBeHHbBIE TOTUMEPHI: LIEIUTYJION]I, | pa3JIMYHBIM OCHOBAHUSIM.
aleTaTHBIN MENK, BUCKO3a, IesutodaH. | Pa3nuyaTh MCKyCCTBEHHBIE TOIUMEPHI,
Jemoncmpayuu. Konnexuus KJ1accu(puImpoBaTh ux u
nosuMepoB. KommeKius CHHTETHYECKUX | HILTIOCTPUPOBATh TPYMIBl  MOJIUMEPOB
MIOJIMMEPOB M M3/ICTUN U3 HUX IpUMEPAMH.
YcranaBnuBarthb CBSI3H MEXKTY
CBOICTBaAMHU IOJMMEPOB U 00JACTIMHU
WX IPUMCHCHHUSI
31 CuHTETHYECKHUE TOTUMEPHI [Momumepusanus W TOMUKOHAEHcaIus, | Paznmuats OJIMMEPHU3ALIUIO U
KaK CIOCOObl MOJIYYEHHUS MOJUMEPOB. | MOTUKOHJAEHCALUIO.

Cunretnueckue kayuyyku. I[lommctuposn,

[IpyBOaUTH mMpUMEPBHl 3TUX CHOCOOOB
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TepIOH W  TONMUBUHWIXJIOPHUI, Kak
IIPEACTABUTEIN IIJIACTMACC.
CuHTEeTHYECKME  BOJIOKHA:  KalpoH,
HAWJIOH, KEBJIAP, JIABCAH.
Lemoncmpayuu. Konnexknus
CUHTETUYECKUX TOJIMMEPOB: IUIACTMACC

" BOJIOKOH 1 I/ISIIGJII/Iﬁ N3 HUX

IMOJIYUCHHUA IMOJIMMCPOB.
OnuceiBaTh CHHTECTHUYCCKHE Kay1yKH,
IIJ1aCTMacChbl 1 BOJIOKHA Ha OCHOBEC CBA3U

CBOWMCTBAa — IIPUMEHEHHUE

32 [TpakTrueckas padora Ne 2 PacrioznaBanue miacTMacc U BOJIOKOH [MpoBoauTh, HAOMIONATH W ONKCHIBATH
XUMHUYECKUHN OKCIICPUMCHT JJISL
I/IILEHTI/I(bI/IKaI_II/II/I ImI1acTMacC U BOJIOKOH C
MTOMOIIIbIO KQUYECTBEHHBIX PEaKITHIA

33 IloBTOpeHue u 06001eHne Kypca. [lonBeneHue UTOroB y4eGHOro rojaa.

34—35 Pe3epBHOE Bpems
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IIpumepHoe TeMaTn4yeckoe JIaHMpoBanue Kypca 11 kiaacca 6a30B0ro ypoBHs

(1 4 B HEememto, Bcero 35 4, u3 HUX | U pe3epBHOE BpeMsi)

XapakTeprucTUKa OCHOBHBIX BUJIOB

Homepa
Tema ypoxka OcHOBHOE cofiepKaHue ypOKa JESTEILHOCTH O0yJaronmxcs (Ha
YPOKOB 11/T1 5 5
YpOBHE Y4€OHBIX JICHCTBUIA)
1—9 Tema 1. CTpoenue BemiecTB (9 1)
1 OCHOBHBIEC CBEICHUS O Crpoenue atroma: cocTaB siipa (HyKJIOHBI) | ApTYMEHTHPOBATh CIIO)KHOE CTPOCHHE

CTPOEHUU aTOMa

U 3JIeKTpoHHas oOonouka. [TonsaTre 06
u3oronax. [loHATHE 0 XUMHYECKOM
3NIEMEHTE, KaK COBOKYITHOCTH aTOMOB C

OJIMHAKOBBIM 3apsiIOM SpA.

Llemoncmpayuu. Iloptpersl

3. Pesepdopaa, H. bopa.
BuneodparmenTs! u ciaiipl «bonbInoit
aJpOHHBIN KOJUIAUAEP», « YPOBHU

CTpPpOCHH:A BCIICCTBA»

aToMa KaK CHCTEMbI, COCTOSIICH U3
A5ipa v 3J€KTPOHHON 00O0JIOUKH.
XapakTtepu3oBaTh YPOBHU CTPOCHUS
BEIIICCTBA.

OnuceiBaTh YCTPOMCTBO U padboOTy

bosnbroro agpoHHOro KoJutanuaepa
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IIepnonnueckas cucrema
XUMHUYECKUX IIEMEHTOB
J1. 1. Menpeneena B CBETe

YYEHUS O CTPOCHUH aTOMa

Du3nYeCKUil CMBIC IPUHATON B TaOIUIE
. . Meneneena CHUMBOJIMKH:
NOPSAJIKOBOTO HOMEpPA 3JIEMEHTa, HOMEpA
nepuoga U Homepa rpymmbl. [loHsiTue o
BAJICHTHBIX 3JeKTpoHaX. OToOpaskeHue
CTPOCHHUS AIIEKTPOHHBIX o0oJiouex
aTOMOB ~ XMMHUYECKHUX  DJIEMEHTOB C
MOMOILIBIO 3JIEKTPOHHBIX U AJIEKTPOHHO-
rpadudeckux GopMyil.

OObsicHeHHE 3aKOHOMEPHOCTEN
U3MEHEHUsS  CBOWCTB  3JIEMEHTOB B
nepuogax M TIpylax HepUOJUYECKON
CUCTEMBI, KaK CJIEJICTBHE 1754
JIEKTPOHHOIO CTPOEHHUA. DJIEKTPOHHbBIE
CEMENCTBa XUMUYECKUX HIIEMEHTOB.
Hemoncmpayuu. Paznunanbie popmbl
[lepuoanueckoil CUCTEMbBI XUMHYECKUX
anemenToB /I. 1. Menneneesa. [loprper

1. 1. Menpeneena.

OnuceiBaTh CTPOEHUEM aTOMa
XUMHUYECKOIO AJIEMEHTA Ha OCHOBE €0
MOJIOXKEHHUSI B IEPUOIUYECKOM cCHCTEME
. 1. Menneneena.

3anuchiBaTh IEKTPOHHBIE U
AIIEKTPOHHO-Tpapuueckre Gopmybl
XUMHUYECKHX HIEMEHTOB.

OnpenensaTe OTHOIIEHUE XUMHAYECKOTO
AJIEMEHTA K ONPEACIEHHOMY

AIIEKTPOHHOMY CEMEUCTBY
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JlabopamopHule onvimul.
MonenupoBaHue MOCTPOCHUS
[lepronnueckoil CUCTEMBI C TOMOILBIO

KapToueK

Cpasuenue [leprnoguueckoro
3aKOHA U TCOPUU XUMHYECKOTO
cTpoeHus Ha ¢puaocodckoi

OCHOBC

Hpe,HHOCBI.HKI/I OTKPbITHUA

[lepuognueckoro 3akoHa U TEOPUHU
XUMHUUYECKOTO CTPOEHMS OPraHHYEeCKUX
COCIMHEHUI; POJIb JIMYHOCTU B UCTOPUHU
XUMUH; 3HAUYCHUE MPAKTUKU B
CTAaHOBJICHUM M PA3BUTHUM XUMHUYECKHUX
TEOPUU.

Ilemoncmpayuu. optperst /. W.

Menneneesa u A. M. Bytieposa

[IpencraBnsiTh pa3BUTHE HAYYHBIX
TEOPUH T10 CIIUPAIIA HA OCHOBE TPEX
dbopmynupoBok [leproanueckoro 3akoHa
Y OCHOBHBIX HallpaBI€HUN Pa3BUTUS
TEOPUU CTPOCHUS (XUMHUECKOTO,
AIIEKTPOHHOTO M MPOCTPAHCTBEHHOTO).
Xapakreprus3oBaTh poJib IIPAKTUKHU B
CTAHOBJICHUU U PA3BUTHUU XUMHUYECKOU
TEOPUH.

AprymeHTHpOBaTh YyBCTBO FOPAOCTH 3a
JOCTHKEHUSI OTEYECTBEHHON XUMUH U

BKJIaJl POCCUMCKHX YYEHBIX B MUPOBYIO

HayKy

HMoHHast xuMu4deckasi CBs3b U

HOHHBIC KPUCTAJININICCKHUC

Katmonsl W aHMOHBI: UX 3apsaabl "

KJIacCU(pUKAIMs 110 COCTaBy Ha MPOCTbIE

Xapakrepru3oBaTh HOHHYIO CBSI3b KaK

CBA3b MCKAY MOHAMH, O6paSYIOHII/IMI/IC$I
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peLIETKH

u cinoxssle. [IpencraBurenu. Ilonsatne
00 MOHHOW XMMHYECKOW CBs3U. MoHHas
KpUCTaJUINYECKast peLéTka 51

buznyeckue CBOICTBa BEIIECTB,
00yCIJIOBJICHHBIEC 3TUM CTPOCHHEM.
Jlemoncmpayuu. Moaenbs HOHHOU
KPUCTAIUTNYECKOW PEIETKU HA TPUMEPE
XJIOpUJa HaTpusi. MUHEPAIIBI C STUM
TUIIOM KPUCTAJUINYECKOU PEIIETKOM:

KaJbIOUT, I'aJIUT.

B pe3yabTare OTAa4YX WIK IpueMa
JIEKTPOHOB aTOMaMU WJIY IpylnnaMu
aTOMOB.

OrnpenensaTe TPUHALIEKHOCTh HOHOB K
TOM WJIY MHOW IpyIIIie Ha OCHOBAHUU UX

3apsaJa U coCTaBa.

Xapakrepu3oBaTh PU3NYECKUE CBOMCTBA

BEIIECTB C HOHHOM CBA3BIO, KaK
(YHKITUIO BUJIa XUMUYECKOU CBSI3H U

TUTIA KPUCTAIUITMYECKON peIéTKu

KoBasieHTHag XuMuyeckas
CBS3b. ATOMHBIE U
MOJICKYJISIPHBIC

KPUCTAJUINYECKUE PELIETKH

IloasTne 0 KOBAJICHTHOU CBSI3U.
DIeKTPOOTPULIATEILHOCTh, HEMOISIpHAS U
KOBAJICHTHBIE

IMoJsIpHasd CBs3H.

Kparnoctb KOBAJICHTHOM CBS3HU.
Mexanusmbl 00pa30BaHMsI KOBaJEHTHBIX
CBs3€il:  OOMEHHBIA M  JOHOPHO-
akuentopHblid. [loNsIpHOCTE  MOJEKYJIbI,
KaK CIIEJCTBUE TMOJSIPHOCTU CBSI3U U

reoMeTpuu MoJekynbl. Kpucrannuyeckue

OnuckIBaTh KOBAJEHTHYIO CBS3b, KaK
pe3yIIbTaT 00pa30BaHUs OOITUX
AIIEKTPOHHBIX Tap WIH KaK Pe3ysIbTar
MEePEKPBIBAHUS JIEKTPOHHBIX
opOuTane.

KiaccudunnpoBars KOBaJIEHTHbBIC
cBsi3u o DO, KpaTHOCTH U cIOCO0yY
MEPEKPBIBAHMS dJIEKTPOHHBIX

opOuTaei.
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pEWETKM ¢  3TUM  TUIIOM  CBSI3H:
MOJIEKYJISIDHBIE M aTOMHbIE. DU3NUECKHE
CBOMCTBAa  BEIIECTB,  OOYCIOBICHHBIE
TUIIOM KPUCTAININYECKUX PEIMIETOK.
Lemoncmpayuu. Monenu MONEKYIJISIPHON
KPUCTAJIIMYECKOU PEIIETKU Ha IPUMEPE
«CYXOro JIbJ1a» WM U0Ja U aTOMHOU
KPUCTAJNINYECKOU PEIIETKU HA IIpUMEpPE
anmMasa, rpadura uim kBapua. Mogaeinb

MOJISIpPHOTO 00bEMa rasza

Xapaxktepu3oBarh (hru3HUeCcKre CBONCTBA
BEIIIECTB C KOBAJICHTHOM CBS3bIO, KaK
(PYHKIIMIO KOBAJICHTHOM CBSA3M U TUIA

KPUCTAJIINYECKOU PELIETKU

MeTtamnmnueckass XxuMuueckas

CBA3b

IloHssTHE O METAUIMUYECKOU CBA3ZU WU

METaJIJINYE€CKUX KPUCTAUTMYECKUX
peIETKaXx. duznveckue CBOMCTBA
METaJIJIOB Ha OCHOBE HX

KPUCTAJUIMYECKOTO CTPOCHMUS.
[IpumMeHeHne METAIIOB Ha OCHOBE MX
CBOMCTB. UEPHBIE U IBETHHIE CILIABHI.
Jlemoncmpayuu. Monenu

KPUCTAJUIMUECKUX PEHIETOK METAILIOB.

XapakTepru30BaTh METALIINYECKYIO
CBSI3b KaK CBSI3b MEXKJIy HOH-aTOMaMH B
MeTajulax M CIJIaBaxX MoCpeaCcTBOM
0000111eCTBIEHHBIX BaJICHTHBIX
AJIIEKTPOHOB.

OOBACHATH €IUHYIO TPUPOAY
XUMHYECKHUX CBSI3CH.

Xapakrepu3oBaTh (PU3NYECKUE CBOMCTBA

METaJIJIOB, KaK ()YHKIIUIO
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JlabopamopHule onvimul.
Koncrpynposanne monenu

METAJUIUYECKOU XUMUYECKON CBI3H

METAJUTUMYECKOU CBA3U U METATINUECKOU

KPUCTAJUINYECKON PEIIETKU

Bonoponnas xumMudeckas CBsi3b

MexmornexyisipHas u
BHYTPUMOJICKYJISIpHAs BOJIOPOJIHBIE
CBA3U. 3HAUCHUE  MEXKMOJIEKYISIPHBIX
BOJIOPOJIHBIX CBSA3€i B MPUPOAE U KU3HU
YeJI0BEKA.

Jlemoncmpayuu. BuneohparMeHTsl u
cnaiinpl «CTpyKTyphI OemKay.
JlabopamopHuie onvimel. Jlenarypanus

oenka

XapaxkTepr30BaTh BOJOPOIHYIO CBSI3b
KaK 0COOBIN THI XUMHUUYCCKOM CBS3H.
Paznuuarh MEXKMONEKYISPHYIO U
BHYTPUMOJICKYJISIPHYIO BOJIOPOAHBIE
CBSI3U.

PackpsIBaTh poJib BONOPOIHBIX CBSI3EH B
OpraHHU3alluKi MOJIEKYJl OHOIIOJIMMEPOB,
— OenkoB u JIHK, — Ha ocHOBe

MEXKITPEIMETHBIX CBS3CH ¢ Omoyoruei

[Tomumepsl

[lonyyeHne  MOAMMEPOB  PEAKLUSAMHU
NOJIMMEPU3AalMM W TOJMKOHACHCALINH.
Baxnelmue npeacTaBUTENN IIIACTMACC U
BOJIOKOH, HX TIIOJlyYEHHE, CBOWCTBA H
IIPUMEHEHHUE. ITonsiTue 0
HEOPraHMYECKUX  MOJMMEpax U  HX

npCaCTaBUTCIIN.

XapaKTepru30BaTh MOJIUMEPHI KaK
BBICOKOMOJIEKYJISIPHBIE COCTMHEHUS.
Paznuuars peaknuu noauMepusanuu u
MOJMKOHICHCALINH.

OnuceIBaTh BAXKHEUIIINE TPEACTABUTENIN
IIJIACTMACC Y BOJIOKOH U Ha3bIBaTh

o01acTi UX TPUMEHEHUSI.
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Llemoncmpayuu. Konnexuuu
«IImactmaccely, «BonokHa». O0pasibl
HEOPraHUYECKHUX MMOJIMMEPOB — BEILIECTB

aTOMHOM CTPYKTYPBI

YcTaHaBINBATh €IUHCTBO OPraHUYECKON
Y HEOPTAaHUYECKON XMMHUU Ha IpUMeEpe

HCOPraHN4YCCKUX ITOJUMCPOB

JlucriepcHble CUCTEMBI

[Tonatne o  jgucnepcHot  (daze

JTUCIIEPCUOHHOM  cpele.  ArperarHoe
COCTOSIHME pa3Mep 4YacTull ¢a3bl, Kak
OCHOBA JUIsl KJIaCCU(DHUKAIIUU TUCTIEPCHBIX
CUCTEM. DMYJIbCUH, CYCIIEH3UH, a3PO30JIH
— TpyNIbl TPyOOTUCTIEPCHBIX CUCTEM, UX
NpeACTaBUTENU. 30JId U TeIU — TPYIIbI
TOHKOJMCITEPCHBIX CUCTEM, ux
npencraButenu. [loHsiTHE 0 cUHEpE3uce U
KOAryJISLIH.

HHemoncmpayuu. Konnexium o0pas3iioB
Pa3JIMYHBIX TUCIEPCHBIX CUCTEM.
Cunepesnc 1 Koaryssnus
Jlabopamopnvie  onvimel.  Ilonyuyenue

KOJUIOMJTHOTO pacTBOpa KypUHOTo Oelika,

XapaKkTepu30BaTh Pa3jIMuHbIC THIIBI
JMCIIEPCHBIX CUCTEM Ha OCHOBE
arperaTHoro COCTOSTHUS JIUCIIEPCHOM
(a3bl ¥ JUCTIEPCUOHHOM CPEJIbI.
PackpsIBaTh pojib pa3IMYHbIX TUIIOB
JUCTICPCHBIX CUCTEM B JKH3HU IIPHPOJIBI
1 oO1iecTBa.

[TpoBoauTh, HAOIIONATH U OMKMCHIBATH

XAMUYECKUN SKCIIEPUMEHT
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VCCIICJIOBAHUE €TI0 CBOMCTB C ITOMOIIBIO
JA36pHOM YKa3KM U IIPOBEIAECHUE €TI0
neHarypauuu. IlomyuyeHune  sMmynbcuu
PACTUTENIBHOIO Macjia U HaOlroJeHue 3a
e€ paccioeHueM. llonydyenue cycrneH3uu
«HU3BECTKOBOTO MOJIOKa» M HaONIoneHue

3a e€ ceMMEeHTaIen

10—21

Tema 2. XuMu4eckne peakiuu

(12 v)

10—11

Knaccuduxarus XxumMmuaeckux

peakuuit

Annorponu3anys U H30MepU3alMs, Kak
peakunn  0e3  U3MEHEHHs  COCTaBa
BelIeCTB. AJUIOTponusi W €€ MNPUYUHBI.
Knaccudukamus peakiuii o pa3aIndHbIM
OCHOBaHUSIM: IO YHUCIYy U COCTaBy
peareHToB U TPOAYKTOB, 1o (ase, Mo
UCIOJIb30BAaHUIO  KaTrajau3aropa  WIH
depmeHTa, 1O TEIOBOMY 3(ddexTy.

TepMOXUMUYECKHUE YPABHEHUS PEAKLIUM.

OnpenensaTe NPUHAIEKHOCTD
XUMHYECKON PEaKIUU K TOMY WU
MHOMY THUITy HA OCHOBAHUH 110
Pa3JIMYHBIX TPU3HAKOB.

OTpaxaTh Ha MUCHbME TETUTOBOM 3P ekt
XUMUYECKUX PEAKIMMI C TOMOIIBIO
TEPMOXVMHYECKUX YPABHCHUM.
[lonTBepK1aTh KONMYECTBEHHYIO
XapaKTEPUCTUKY IK30- U
JHJOTEPMUUYECKUX pEeaKIUMi pacuéramu

Mo TCPMOXUMHUYCCKUM YPABHCHUAM.
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Llemoncmpayuu. PactBopeHre cepHOM
KHUCJIOTHI 1 aMMUAYHOUN CETUTPHI U
(buKcalys TeIOBBIX SIBICHUM JIJIsl STUX

IPOIIECCOB

12

CxopocTh XUMHYECKUX

peakuuit

CDaKTOPBI, OT KOTOPBIX 3aBUCHUT CKOPOCTH

XUMHUYECKUX peaKIuii: npupozaa

pearupyronmx BeIIeCTB, TeMIlepaTypa,

TUIOIIA/b 150, COIPUKOCHOBEHHUS
pearupyromnmx BEIIECTB, 150.
KOHIICHTpAIHS, MIPUCYTCTBUE

katanu3atopa. lloHarue o Karamuse.
DepMEeHTHI, Kak OMOIOTUYECKHE
KaTaJau3aTophl. HNHruouropsl, Kak
«QHTOHUMBD»  KaTaJIM3aTOPOB W  HX
3HAYCHHUE.

Jlemoncmpayuu. BzaumoaencTBus
PacTBOPOB COJISTHOM, CEPHOM U YKCYCHOU

KHUCJIOT OJUHAKOBOI KOHUEHTPAIUH C

YcraHaBnuBaTh 3aBUCIMOCTD CKOPOCTH
XMUMUYECKON PeaKIy OT IPUPOJIbI
pearupyroux BemecTB, X
KOHLEHTPALIUU, TEMIIEPATYpPhI U
IUIOIIAIU UX COTIPUKOCHOBEHUSI.
PackpbIBaTh posb KaTaan3aTopoB Kak
(akTOpPOB yBEIMUYEHUS CKOPOCTHU
XUMHYECKOW peakluu U paccMaTpuBaTh
MHTHOUTOPHI KaK «aHTOHUMBD)
KaTaJIn3aTOpPOB.

Xapaxtepu3oBarb (PepMEHTHI KakK
OMoNIOTNYECKHEe KaTaTu3aToOPhbI
0eJIKOBOI MPUPOABI 1 PACKPBIBATH MX

POJIb B IPOTEKAHUU OMOXUMHYECKHUX
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OJIMHAKOBBIMH KyCOYKaMH (TpaHyIamH)
LMHKA U B3aUMOJICHCTBUE OJIMHAKOBBIX
KyCOYKOB pa3HbIX METAJJIOB (MarHus,
LIMHKA, KeJie3a) C paCTBOPOM COJISIHOM
KHUCIIOTHI, KaK MPUMEpP 3aBUCUMOCTH
CKOPOCTH XUMHUYECKUX PEaKIUil OT
IIPUPOBI BeleCTB. B3aumonencraue
pacTBOpPOB THOCYINIb(aTa HATpUs
KOHIICHTPALlUH U TEMIIEPATYPhI C
PacTBOPOM CEPHOU KUCIIOTBHI.
MonenupoBaHue «KHUIISAILETO CIOS».
['ereporenHslii KaTanu3 Ha IPUMEPE
Pa3IoKeHUs IEPOKCUAA BOAOPOJA B

IMPUCYTCTBUH JUOKCHJId MapraHIia.

Jlabopamopnvie onvimwl. cmionb30BaHmE

HEOPraHWYECKHUX KaTaau3aTopoB (coiei

xKesesa, HOAUAa Kaiaus) U TPUPOTHBIX

00BEKTOB, COIEpIKAIIMX KaTaasy (ChIpoe

MsICO, KapTodesn) Il pa3ioKEeHUsI

peaKunii HA OCHOBE MEXIIPEAMETHBIX
CBsI3€il ¢ OMoIorHeil.
[IpoBoauTh, HAONIONATH U ONMKUCHIBATH

XUMHUYECKUU 9KCIICPUMCHT




S7

IEpOKCHUaa BOAOPOaa

13 O0paTUMOCTh XUMUYECKUX Knaccudukanuss xumudeckux peakuuil | OnUchIBaTh COCTOSHUS XUMHUYECKOTO
peakiuii. XuMH4ecKoe 1o MpuU3HaKy UX HampasiieHud. [loHsTHE | paBHOBeCHs U MpeuiaraTh COCOObI €ro
pPaBHOBECHE U CIIOCOOBI €ro 00 o0paTHUMBIX peakIusiX U XMMUYECKOM | CMEILEHUS B HEOOXOAMMYIO CTOPOHY Ha
CMENIeHUs paBHoBecuu. [Ipunmun Jle-lllaTenbe u | oCHOBe aHA/IM3a XapaKTEPUCTUKU

CIOCOOBI CMEIICHUS XUMHUYECKOro | peakiuu 1 npunnumna Jle-lllatennbe.
paBHOBecusi.  OOmasi xapakrtepuctuka | [IpoBonuTh, HaOMIOIATh U OMUCHIBATD
peakuuii CHHTE30B aMMHaKa W OKCHUJA | XUMUYECKUN SKCIEPUMEHT
ceppi(VI) ® paccMoTpeHHe  yCIIOBHIA
CMELICHUS ux paBHOBECHS Ha
IPOU3BOJCTBE.
Hemoncmpayuu. CMemieHue paBHOBECHUS
B cucteme Fe** + 3CNS™ < Fe(CNS)s
Jlabopamopnule onvimsi. UnmrocTparus
npasuiia beprome Ha npakTUke —
IPOBEJIEHUE PEAKLIH ¢ 00pa30BaHUEM
ocajika, rasa 1 BOJbl
14—15 T'upponus OO6patumblii 1 HEOOPATUMBIN TUAPOIU3EL. | ONpenensaTh TUI THIPOJIN3a COJIM HA
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I'mpponus conert u ero tunel. ['maponus
OPraHUYECKUX COCIUHEHUNW B KHUBBIX
OpraHu3MOB, Kak OCHOBa OOMeHa
BeecTB. [loHaTHe 00 3HEpreTudecKoM
oOMEHE B KJIETKE W POJM THUIPOJIU3a B
HEM.

Jlabopamopnuvie onvimwi. ctibiTaHNE
WHJMKATOPaMU CPEAbI pACTBOPOB COJIEH

Pa3JINYHBIX THIIOB.

OCHOBE aHaJIM3a €€ cocTaBa.
Knaccudunmposars rupoiaus conei

110 KaTUOHY U AaHUOHY.

XapakTepu3oBaTh poJib TUAPOIIN3a
OpraHUYECKUX COEAUHEHUMN, KaK
XUMHUYECKOM OCHOBBI 0OMEHA BEIIECTB U
SHEPTUHU B KUBBIX OPraHU3Max.
[IpoBoauTh, HAOIIONATH U OMKUCHIBATH

XUMHYECKUHI OKCIICPUMCHT

16

OKHUCIIUTEIHLHO-

BOCCTAHOBHUTCIIbHBIC PCAKIINH

CrerneHb OKHCIECHHS W €€ OIpesesieHue
nmo  Qopmymam  OpraHU4YecKux U
HEOPTaHWYECKUX BEIIECTB. DJIEMEHTHI U
BEIIIECTBA, KaK OKHUCITUTEIIN u
BoccTaHoBuTenu. [loHATHE O mporeccax
OKHUCJICHUS u BOCCTAHOBJICHHSI.
CocraBneHne ypaBHCHHH XUMHUYECKHX
peakuMié Ha  OCHOBE  JJIEKTPOHHOTO

OastaHca.

OnpenenaTs OKUCIUTEIbHO-
BOCCTAHOBUTEIbHbBIC PEAKIIUN KaK
MPOIIECCHI C U3BMEHEHUEM CTEICHEH
OKHCJICHHS DJICMECHTOB BEILIECTB,
Y4aCTBYIOUIUX B PEAKIIUU.

Pa3znuyars okucianTenp u
BOCCTAHOBUTEIb, IPOLIECCHI OKUCIIEHUS
1 BOCCTAHOBJICHHS.

Cocranats ypaBuenus OBP Ha ocHOBe
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Jlemoncmpayuu. BzauMoaencTBrue IMHKA
C COJITHOM KHCIIOTOM U HUTPATOM
cepebpa.

JlabopamopHvie onvimel. OKUCIUTEIBHO-
BOCCTAHOBHUTEIbHAS PEAKIIUS U PEAKITUS
oOMeHa Ha IpuUMepe B3auMOICHCTBUSA
pactBopoB cyibdara meau(ll) c xenezom

H PpaCTBOPOM IICIIOYIH.

AIIEKTPOHHOTO OanaHca.
[TpoBOANTH, HAOMIONATH U OTHUCHIBATH

XUMHYCCKHHU 9KCIICPUMCHT

17-18

DNEKTPOIN3 PacIjiaBoOB U
pactBOpOB. IIpakTueckoe

IMPUMCHCHUC DJICKTPOJIN3a

XapakTepuCTHUKa  JIEKTPOJIM3a,  Kak
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHOTO

nporecca. OcoOEHHOCTH  3JIEKTPOIIN3a,
IIPOTEKAIOILETO B pacTBopax
IEKTPOIIUTOB. [IpakTueckoe
IPUMEHEHHUE DJIEKTPOJM3a: ITOIYyYCHHE
rajoOreHoB, BOAOpOAA, KHCJIOPO/Ia,
IIEJ0YHBIX METAJUIOB W IIeJIoYeH, a
TaKXKe

AJIFOMHMHUA QJICKTPOJIU30M

pacIiiaBoB M pPacTBOPOB  COEAMHEHMM

OnuchIBaTh 3JIEKTPOIIN3 KAK
OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIN
potrecc.

PaznuuaTh 35eKTpOiIn3 paciiaBoB U
BOJIHBIX PacTBOPOB.
XapakTtepu3oBaTh MPAKTUUECKOE
3HAYEHUE JIEKTPOJIU3a HA IPUMEPE
MOJTyYEHHUSI aKTUBHBIX METAJIJIOB U
HEMETAJUIOB, a TaKKe

TraJJbBaHOINIACTHUKH, I'AJIbBAHOCTCTHUH,
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DTUX DJIEMEHTOB. IloHsTHE o

raJIbBaHOILIACTHUKE, raJjbBaHOCTETUH,
padUHUPOBAHUU 1IBETHBIX METAJUIOB.
Lemoncmpayuu. KoHcTpynpoBaHue
MOJIENH 31eKTpoau3épa. Buneopparment

C HpOMBII.HJICHHOfI YCTaHOBKH JJIs

MMOJIYYCHUA aJIFOMHUHUA

pa(l)I/IHI/IpOBaHI/II/I OBCTHBIX MCTAJIJIOB

19 [Ipaktuueckas padora Ne 1. Pemenue sxcriepuMeHTa bHbIX 337124 110 | [manupoBarh, MpoBOAUTH HAOIIOAATH U
Pemmenne SKkCIIEpUMEHTANBHBIX | TEME « XUMHYECKasi pEaKIIHs» OIHUCHIBATh XUMHUYCCKHI SKCIIEPUMEHT C
3314 10 TeMe « XUMUIeCcKas COOJTIOZICHHEM TTPABHIT TEXHUKH
peaKIus» 0€30IacCHOCTH

20 [ToBTOpenue n o6o0mEeHNE TecTupoBaHue, pemnieHne 3aaa4 u BBITIONHATH TECTHI, pemIaTh 3a/1a491 U

U3Y4YEHHOTO

YIPAXKHEHUH 10 TEME

YIPAXKHEHHS 110 TEME.
[IpoBOANTH OLIEHKY COOCTBEHHBIX
JOCTH)KEHU B YCBOEHUU TEMBI.
KoppektupoBatb cBOU 3HaHUS B
COOTBETCTBUH C MJIAHUPYEMBIM

pe3yabTaToM
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21 KonTponbsnas padora Ne 1 «Ctpoenue BelectBa. XuUMHAYECKask PEAKIUSD)

22—30 Tema 3. BemecTBa u ux cBoiicrsa (9 )

22 Merannibl @uU3NYECKUe CBOMCTBA METAJIOB, Kak | XapaKTEpU30BaTh dbuznueckue u
byHkIMs ~ uUx  cTpoeHus.  JleleHHe | XUMUYECKHE CBOMCTBA METANIOB Kak
METaJJIOB Ha IPYNIbl B TEXHUKE U XUMUHU. | QYHKIIMIO CTPOEHUS MX aTOMOB H
XAMHUYECKHE CBOWCTBA METAUIOB U | KPUCTAIUIOB HAa OCHOBE NPEACTABICHUM
AIIEKTPOXUMUYECKUI psifi Hanpspkenuil. | 00 OBP u monokeHuss MeTtayyioB B
[Tonsarue 0 METAJJIOTEPMHUH | DIIEKTPOXUMUUYECKOM PSIy HAIPSIKEHU.
(aTFOMHHOTEPMHH, MATHUETEPMHH | Jp.). | HaOmronaTh u onuchIiBaTh XUMUYECKUT
Jlemoncmpayuu. Konnexkuuss MeTaaioB. AKCIIEPUMEHT
B3aumopenicTBue KOHIEHTPUPOBAHHOMN
A30THOM KHCJIOTHI ¢ Me/IbI0. Bembliika
TepMUATHOU cMecu. [lopTper
H. H. bekerosa

23 Hemeranmnel. biaropogssie Hemetamnel kak okuciautenu. Hemeramisl | OmnmuceIBaTh 0COOCHHOCTH MOJIOKEHUS

Tra3bl

KaK BOCCTAaHOBUTEIIN. Psan
AJIEKTPOOTPHULIATEIILHOCTH. HNneprhbie
WU OJ1TarOpOJIHBIE Ta3bl.

Jlemoncmpayuu. Konnekius HeMeTaJlIoB.

HeMmeTauioB B [lepuoanueckoit Tabnuie
. . MenneneeBa, CTpO€HUE UX
aTOMOB M KPHUCTAJUIOB.

CpaBHI/IBaTL CITOCOOHOCTH K
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Benpimka u€proro nopoxa. BeitecHenune
raJOre€HOB U3 UX PaCTBOPOB IPYTUMH

rajJJorcHamMu

AJUTOTPOIIUU C METAJUIAMHU.
XapakTepHu30BaTh 00IIHE XUMUYECKHUE
cBoricTBa HeMeTauoB B ceete OBP u ux
MOJIO’KEHUSI HEMETAJIJIOB B PAY
AIIEKTPOOTPULIATEIHLHOCTH.

Habnronath 1 onuchIiBaTh XUMUYECKUT

OKCIICPUMCHT

24

Kucnorsl HCOPIraHUYCCKUC U

OpPraHU4YCCKHC

Kucnorer ¢ TOYKM 3peHHs aTOMHO-
MOJIEKYJIsIpHOrO  ydyeHusi. Kuciorel ¢
TOYKH 3pEeHUs TEOPUHU
AIIEKTPOIUTUYECKON JTUCCOLMALINH.
Kucnorel ¢ TOUkM 3peHMST TPOTOHHOU
teopun. OOIMMEe XUMHUUYECKHE CBOWCTBA
kuciot. Kitaccudukanus Kucior.
Jlabopamopnuiii oneim. UccnenoBanue
KOHIIEHTPUPOBAHHBIX PACTBOPOB COJISTHOM

)51 YKcyCHOﬁ KHCJIOT KaIlCJIbHBIM MCTOA0OM

Ipu UX pa30aBIeHUHN BOJOM.

CooTHOCHUTD MpeCTaBUTEICH
OPraHUYECKUX U HEOPTaHUYECKUX
KHCJIOT C COOTBETCTBYIOIIEH
KJIaCCU(DUKAITMOHHON TPYTITION.
OnuceiBaTh 00IIME CBOMCTBA
OPTraHUYECKUX U HEOPTaHUYECKUX
KuC0T B cBeTe TOJl u ¢ mo3unuu
OKHCJICHUS-BOCCTAHOBJICHUS KaTHOHA
BOJIOPO/Ia UJIM aHHUOHA KUCIIOTHOTO
ocTaTka.

OrnpenensiTh 0COOEHHOCTH XUMUYECKUX

CBOWCTB a30THOM, KOHIIEHTPUPOBAHHOU
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CEpHOM ¥ MypPaBbUHOMN KHUCIIOT.
[TpoBonuTh, HAOMIOAATH U OOBSICHSTH
pe3yJIbTaThl IMIPOBEAEHHOTO

XUMHUUYCCKOT'O OKCIICPUMCHTA

25

OcHoBaHusA HCOPraHN4CcCKUC U

OpPraHHUYCCKHC

OcHOBaHUSI C TOYKH 3pEHUS aTOMHO-
MOJIEKYJISIPHOTO y4eHusi. OCHOBaHUA C
TOYKH 3pEeHUS TEOPUH
ANEKTPOIUTAYECKOU JUCCOLMALINH.
OcHOBaHMSI C TOYKH 3pEHHUS MPOTOHHOU
teopun. Knaccubukanuss OCHOBaHHIA.
XUMUYECKHE CBOWCTBA OPraHUYECKUX M
HEOPraHWYECKUX OCHOBAHUH.
Jlemoncmpayuu. KoJuiekius menoden u
aMUHOB. B3anmonerncTaue napos
KOHLEHTPUPOBAHHBIX PACTBOPOB COJISTHOU
KHUCJIOTHI M1 aMMHUaKa («JIbIM 0€3 OTHS» ).
[Tonyyenue ammMuaka v U3y4eHUe €ro
CBOWCTB.

Jlabopamopnuie onvimwi. [lonyuenue

OnuceIBaTh HEOPraHUYECKHUE OCHOBAHMS
B cBete TO/I.

XapaKTepu30BaTh CBOMCTBA
OpraHUYECKUX U HEOPTAHUYECKUX
OECKUIIOPOIHBIX OCHOBaHUH B

CBETE IPOTOHHOU TEOPUH.

[TpoBoauTh, HAOIIONATH U OMKUCHIBATH

XAMUYECKUN SKCIIEPUMEHT
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HEPACTBOPHUMOI'O THAPOKCHIA U €TO

B3aUMOJIENICTBUE C KUCIOTOMI

26 AMdoTepHbIEe COSTUHECHUS Heopranuueckue ampoTepHbie XapakTepu3oBaTh OPraHUYECKUE U
HEOPTraHUYECKHUE U COEIMHEHUS: OKCUIbI U TUPOKCHUIIBI, — HEOpraHuveckre aMm(poTepHbIC
OpraHUYEeCKHUe WX CBOMCTBA U MOJIyYEHUE. COEMHEHUS KaK BEIIECTBa C

AMdoTepHbIe OPraHUYECKUE COSAMHEHUS | IBOMCTBEHHON (PYHKIIMEH KUCIOTHO-
Ha npumepe aMuHOKUCHIO0T. [lenTuasl u OCHOBHBIX CBOMCTB.

MEeNTUAHAS CBS3b. AprymMeHTHpOBaTh CBOMCTBA
Jlemoncmpayuu. Paznuyuble ciryyan AMUHOKHUCJIOT KaK aM(pOTEpPHBIX
B3aNMOJICUCTBHS PACTBOPOB COJIEH OPraHUYECKUX COCTUHECHUM.
AITIOMHUHUS CO MIEIOYBIO. PackpbiBaTh Ha OCHOBE
JlabopamopHuie onvimei. [lonyyenue MEXITPEIMETHBIX CBsI3el ¢ OMoornen
aM(OTEepHOTO THIPOKCHUIA U U3YUCHHE POJIb AMUHOKHUCIIOT B OpraHu3aluu
€ro CBOMCTB KU3HU

27 Conu Knaccuduxanus coneit. JKEcTkocTh BoAbl | XapaKTepU30BaTh COJIU OPraHUYECKUX U

u cnocoObl €€ ycrpaHeHus. Ilepexon

kapOoHaTa B TUApPOKapOOHAT U 0OpaTHO.

HCOPraHU4YCCKUX KHUCJIOT B CBETC TCOPHUU

ANEKTPOTUTUYECKON TUCCOIUAIINH.
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OO01ue XMMUYEeCKre CBOMCTBA COTIEH.
Jemoncmpayuu. Ilonyyenne xECTKON
BOJIbI U YCTPAHEHUE €€ )KECTKOCTHU.
Jlabopamopnvie onvimwi. [IpoBeneHne
KAYECTBEHHBIX PEAKIUM MO OMPEAETICHUIO

cocCTaBa COJIN.

CoOTHOCUTH MPECTABUTENEH CoJei
OPraHUYECKUX U HEOPTaHUYECKUX
KHUCJIOT C COOTBETCTBYIOLIEH
KJIacCU(UKAITMOHHON TPYMION.
XapakTepru3oBaTh KECTKOCTh BOJIBI U
npeasiaraTh CrocoObl €€ yCTpaHEeHUSI.
OnuceIBaTh OOIIME CBOIICTBA COJIEN B
ceete TO/I.

[IpoBoauTh, HAOMIONATH U OMKUCHIBATH

XUMHYECKHI OKCIICPUMCHT

28 [Tpaktuueckas padora Ne 2. Pemenune sxcriepuMeHTanbHbIX 3a7a4d 1o | [lmanupoBarh, IpoBOAUTE, HAOIIOAATH U
Pemrenue skcniepuMeHTaNBHBIX | TeMe: «BelnecTBa U ux CBOMCTBa OIUCHIBATh XUMUYECKUHN IKCIIEPUMEHT C
3a7a4 o reme «BemiecTsa u ux COOJTIOZICHUEM ITPABHIT TEXHUKHU
CBOIICTBa» 0€e30I1aCHOCTH

29 [ToBTOpeHUe n 0600IIeHNE TecTupoBaHue, pelieHne 3a1a4 U BBITIONHATH TECTHI, peIaTh 3aJ1a4d U

TEMBI

YIPaXHEHUH 10 TEME

YIOPaXXHEHUS 110 TEME.
[TpoBOIUTH OLIEHKY COOCTBEHHBIX

}IOCTI/I)KGHI/Iﬁ B YCBOCHHH TCMBEI.




66

KoppexkrtupoBars cBOM 3HAHUS B

COOTBCTCTBHH C INIAHUPYCMbIM

pe3yabTaTOM

30 Kontponbnas padora Ne 2 «BemecTBa 1 UX CBOHCTBa»

31—34 Tema 4. Xumusi u coBpeMeHHOe 0011ecTBO (4 4)

31 XuMudeckasi TEXHOJIOTUS [lonsiTue 0 XUMHYECKOM TEXHOJOTHH. | XapaKTepru30BaTh XUMUYECKYIO
XVMMHAYECKHE PEAKIUU B IPOMU3BOJICTBE | TEXHOJOTHIO KAaK POU3BOAUTEIBHYIO
amMMHaKa u MeTaHoJja. OO6was | cuity o01ecTsa.
KJIacCU(pUKAIIMOHHAS xapakrepuctuka | OnuchIBaTh XUMHUYECKUE TPOLECCHI,
peaKkIuil CUHTE3a B NPOW3BOACTBE A3THUX | JIEKAIME B OCHOBE MPOU3BOACTBA
IPOTYKTOB. Hayunsie NPUHIIUIIBI, | aMMHAKa U METAHOJIa, C TIOMOIIBIO
Jexalyue B OCHOBE  IPOM3BOJACTBA | POJHOTO SI3bIKA U SI3bIKA XUMUHU.
aMMuaka M MertaHoja. CpaBHEHHME 3THX | YCTaHABIMBATh AHAJIOTMHU MEXIY ABYMS
IPOU3BOJICTB. MIPOU3BOJICTBAMH.
Lemoncmpayuu. Monenu ®opmynrpoBaTh 00LIME HAYYHbIE
POMBIIUIEHHBIX YCTAHOBOK MOJYYEHUs | IPUHLUIBI XMMHUYECKOTO TPOU3BOJCTBA
CEpHOM KUCJIOTHl U CHUHTE3a aMMHUaKa

32 XuMmudeckasi F[paMOTHOCTb Kak | MapKkupoBKa yIaKOBOYHBIX MAaTepUajoB, | ApryMEHTHPOBaTh HEOOXOAUMOCTh

KOMITOHEHT OOIIEH KyIbTypbl

QJICKTPOHUKHU U OBITOBOM TCXHHKHU,

XUMHYECKON I'paMOTHOCTH KaK
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YCJIOBCKA

SKOJIOTUYHOTr'0 TOBapa, MPOIyKTOB

MATAHUS, STUKETOK 0 YXOIy 3a OJICHKJIOH.

Hemoncmpayuu. BuneopparMeHThI U
CJIai/Ibl O CTENEHU FKOJIOTUYECKOM
YUCTOTHI TOBapa.

Jlabopamopnvie onvimwi. I3yuenue
MapKHUPOBOK Pa3JIMYHbIX BUJIOB
IIPOMBIIIEHHBIX U IPOJOBOJIbCTBEHHBIX

TOBApOB

KOMITOHEHTa OOIIEKYIBTYPHOI
KOMIIETEHTHOCTHU YeJIOBEKA.

YMeTh nostydats HE0OOXOAUMYIO
UH(OPMALIMIO C MAPKUPOBOK Ha
YIaKOBKaX Pa3IUYHBIX MTPOMBIIUICHHBIX

1 IIPpOAOBOJIbCTBCHHBLIX TOBAPOB

33—34

IloBTOpenue u 00001menne Kypca. IlonBenenne uToroB yued0Horo roga

35

Pe3epBHOE Bpems
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PexomeHnanmu nmo oCHaAIIEHUIO Y4e0HOTO mpouecca
VY4eOHO-METOMUECKH KOMIUIEKT Il u3ydeHus kypca xumuu B 10—11
K1accax 0a30BOro  ypOBHS, CO3JAaHHBIM  aBTOPCKUM  KOJUIEKTUBOM  I10J

pykxoBoactBoM O. C. I'abpuensiHa, CONEPKUT, KpOME YU4EOHBIX MOCOOU, yueOHO-

METOAWYECKHE W JAUJAKTUYECKHE TOCOOUS. FeTpamH— At BbHHOFHeHHt
AGOOPATOPHBEX H HPaKFHICCKHX PabOT HAP-
YMK «Xumus. 10 knacc. bazoBblil ypoBeHb»
1. Xumus. 10 kimacc: yue0. uist odmeoOpaszosar. opranusanuii / O. C. ['abpuensH,
. I'. Octpoymos, C. A. CnankoB. Xumus. 10 knacc. ba3oBblii ypoBeHb. Y YeOHUK.
— M.: IIpocsemienue, 2019
2. O. C. TI'abpuensan, HU. I Ocmpoymos, U. B. Axcénosa, Xumuda. 10 xiacc.
ba3oBrbiit ypoBeHb. MeToudeckoe mocooue.
3. 0. C. I'abpuensan, C. A. Craorxos. Xumus. 10 kinacc. ba3zoBsiit ypoBeHb. Pabouas
TETpab.
4. O. C. I'abpuenan, U. B. Tpueybuax. Xumus. 10 knacc. 3anaqHuk
5. DnexrponHas ¢popMa ydeOHHUKA.
YMK «Xumus. 11 kiaacc. ba3oBblii ypoBeHb»
1. Xumus. 11 kmacc: yue6. ais obmieoOpasosart. opranusaiuii / O. C. ['abpuernsH,
. T. Octpoymos, C. A. CnankoB. Xumus. 10 kinacc. bazoBbiil ypoBeHb. YUeOHUK.
— M.: IIpocsemenue, 2019
2. O. C. Tabpuenan u op. Xumuda. 11 xmacc. ba3oBblil ypoBeHb. MeToauueckoe
nocoOue.
3. O. C. I'abpuenan, C. A. Cnaoros. Xumus. 11 xnacc. ba3oslit ypoBenb. Pabouas
TETPaJIb.
4. 0. C. I'abpuenan, U. B. Tpueyouax. Xumus. 11 xnacc. bazoBbiit ypoBeHb.
5. DnextpoHHas popMa yueOHUKA.

Yuutens B cBOell paboTe MOXKET HCIONB30BaTh TaK)KE€ HOBBIE YyueOHbBIE
nocoous st yryoa€HHoro uydeHnus npeamerta (cMm. Ilpunoxenue 1)

Hugpopmayuonnwie cpeocmea

Humepnem-pecypcot Ha pycckom a3vike
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1. http://www.alhimik.ru ITpeacTaBiens! cienyronme pyopuKu: COBETbl a0UTYPHUEHTY,

YUUTETI0 XWUMHH, CIIPABOYHUK (OYE€Hb OOJbINas Momx0opKa TaOMUIl M CIIPaBOYHBIX
MaTepUaoB), Bec€nas XWMHs, HOBOCTH, OJUMIIMAJIbI, KyHCTKamepa (macca
MHTEPECHBIX UCTOPUUECKUX CBEICHUI)

2. http//www.hij.ru/ KypHan «XuMmMus W JKA3HB» TMOHATHO M 3aHUMATEIbHO

pacckas3bplBaeT 000 BCEM HMHTEPECHOM, YTO MPOMCXOJUT B HAyKe U B MHpE, B
KOTOPOM MBI KUBEM.

3.  http://chemistry-chemists.com/index.html DneKTpOHHBIN >KypHal «XUMUKH U

xumus». B KYPHAJIC MPEACTABICHO MHOXCCTBO OIIBITOB IIO XHMMHUH, COACPKUTCSA
MHOTI'O 3aHUMAaTEJILHOU I/IH(I)OpMaI_II/II/I, HO3BOJI$I}OH_I€I>'I YBJICYDb YUYCHHUKOB
BKCHCpHMeHTaHBHOﬁ YaCTbIO IIPCOAMCTA.

4. http://c-books.narod.ru JIuteparypa 1mo XuMum.

5. http://1september.ru/. XKXypuan «IlepBoe ceHTIOps» g yuuTened U He ToJIbko. B

HEM MMpCaACTaBIICHO OOJIBIIIOE KOIHYECTBO pa60T YUYCHHUKOB, B TOM YHCJIC U
HCCIICAOBATCIIbCKOI'O XapaKTCpa.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuil MIKOIBHBIA TOpPTaNI €O

CCBIJIKaMH Ha O6p330BaTeJ'II)HI)Ie CaMThl IO XUMHUHU.

7.  www.periodictable.ru  COOpHHMK  cTaTeii 0  XUMHYECKHX  DIIEMEHTaX,
WJUTIOCTPUPOBAHHBIN YKCIIEPUMEHTAMH.
Humepuem-pecypc na an2iuiicKom a3vike

http://webelementes.com. Coaep>KUT UCTOPUIO OTKPHITHUS U OMHCAHUE CBOMCTB BCEX

XUMHWYCCKHX DJICMCHTOB. BYI[GT IIOJIC3CH OJId 06yqaromnxc;1 B SA3BIKOBBIX HIKOJIAX U

KJlaccax.
Oo0vexkmbul yueOHvlX IKCKypCcuil
1.  Myzeun:  MHUHEpAIIOTHYECKHE,  KpaeBEAUECKHE,  XYJA0KECTBEHHEIE,
[TonmurexHUYECKHM.

2. Jlaboparopuu: yuyeOHBIX 3aBEJICHUI, arpoOXUMIIAa00paTOPUHU, IKOJIOTHUUECKHE,
CaHAMUIIMHUOIOTHUECKHE.

3. AnTeku.


http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/
http://webelementes.com/
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4, HpOI/IBBOI[CTBCHHLIe OOBEKTBHI: XHMHYECKHE 3aBOJbl, BOJOOYHUCTHBIC

COOPY’KCHHUA U JPYTUC MCCTHBIC ITPON3BOJICTBA.

MarepuajibHO-TeXHH4YeCKOe o0ecneyeHne Ka0uHeTa XUMHHI
HarypanbHbie 00beKTbI

Harypanbubie 0OBEKTHI, UCHOIB3yeMble B 7—9 Kjaccax mpu OO0ydyeHUU
XUMUH, BKIIIOYAIOT B Ce0sl KOJUIEKIIMM MUHEPAJIOB U TOPHBIX MOPOJA, METAIJIOB U
CILUIABOB, OKCHUJIOB, KHUCJIOT, OCHOBaHHM, COJIEM, B TOM YHCJIE U MHHEPAIbHBIX
yIoOpeHuid, a TakKe KOJUIEKIMM OpPraHMYECKUX BEUIECTB M MaTepHUaJIOB,
npenycmotrpeHHbix PI'OC («Hedts u mpoayktel €€ nepepaboTkuny», «KameHHbIN
yroiab WU  NOPOAYKTBl  KOKCOXMMHMYECKOIO  MPOU3BOACTBAa»,  «BomoknHay,
«IInactMacce» u 1. A. O3HakomiieHHE C O0pa3llaMU MCXOJHBIX BEIIECTB U
TOTOBBIX M3JIENUI MO3BOJSET MOJYYUTh HArJsIHBIE MpPEACTaBICHUS 00 3THUX
MaTepualiax, UX BHEIIHEM BHJE, a TaKKe O HEKOTOPHIX (PM3MYECKUX CBOMCTBAX.
3HauuTeNbHbIE y4YEOHO-TIO3HABATENbHBIE BO3MOXXHOCTH HMMEIOT  KOJUIEKIMH,
U3rOTOBJIEHHbIE caMuUMU oOydaromuMmucs. Ilpeamersl i Takux KOJUIEKIMH
coOuparoTcs BO BpeMs SKCKYpPCUN U JPYTUX BHEYPOUHBIX 3aHSTUH.

Konnekunyn HCnonb3ylOT TOJIBKO Ui O3HAKOMIICHUS OOy4YaloIIMXCS C
BHEIIHUM BHJOM U (PU3NYECKUMH CBONCTBAMHM DPAa3JIUYHBIX BELIECTB U
MaTepuasioB. i1 MpoOBENEHUS XWMHYECKHX OIBITOB KOJUIEKIIMH HCIIOJIb30BaTh
HEJb351.

XuMHYECKHe PEaKTHBbI M MATEPUAJIbI

OOpaimieHre coO MHOTHMMH BEHIECTBAMH TpeOyeT CTpOroro CoOI0IeHus
OpaBWJI TEXHUKU O€30MaCHOCTH, OCOOEHHO MpPH BBINOJHEHUU OIBITOB CaMUMU
oOyuvaromumucsi. Bce HeoOXogumble Mepbl MPEAOCTOPOKHOCTH YKa3aHbl B
COOTBETCTBYIOIIUX JOKYMEHTaX W MHCTPYKLUHAX, & TaKKe B IMOCOOMSAX s
YUUTEIECH XUMUU.

Bce peaktuBbl W MaTepuainbl, HYXKHbIE JJI1 TPOBEACHUS JIEMOH-
CTPAalMOHHOTO M YYEHHYECKOTrO  JKCIEPUMEHTa,  IOCTABISIOTCS B

06IHCO6paBOBaT€JIBHI>I€ OopraHu3ani  LOCHTPAJINM30BAHHO B BHAC  34paHCC
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YKOMIUIEKTOBaHHBIX Ha0OpOB. IIpn HEO00XO0IMMOCTHU MpUOOpETEeHUS
JOTIOJIHUTENIBHBIX ~ PEAKTUBOB W  MAaTepHalioB  ClIAyeT oOpamarbcsi B
CIeIMAIN3UPOBAHHBIC MAra3uHEI.

XuMu4ecKast JJabopaTopHasi oCy/a, annapaTbl 1 NPUOOPHI

XuMmu4deckasi mocyjia MojpasfiensieTcss Ha JB€ TPYMNMbI: JJIS BBITOJIHEHUS
OMBITOB OOYYAOITUMUCS U IJI IEMOHCTPAIIMOHHBIX OMBITOB.

[TpuGopsl, anmaparsl U YCTAHOBKH, UCIIOIb3YEMbI€ HA YPOKaX XUMHUH B 7—9
KJaccax, KIacCU(pUIUPYIOT HAa OCHOBE MPOTEKAIOIIUX B HHUX (UUYECKUX HU
XUMHUYECKUX TPOILECCOB C Y4YaCTUEM BEHIECTB, HAXOIAIIUXCS B Pa3HBIX
arperaTHbIX COCTOSIHUSX:

1) mpubopsl ayig pabOThl ¢ razaMu — MOJIy4YeHUE, COOMpaHHUe, OYMCTKA, CYIIKA,
MOTJIONIEHHE Ta30B; PeaKlMd MEXy MOTOKAMH Ta30B; PEaKIMU MEXIy ra3aMu B
ANEKTPUUECKOM pa3ps/ie; peaklui MeX 1y ra3aMu Mpy MOBBIIICHHOM JaBJICHUH;

2) anmapaThl U TNpUOOPHI IJISl OMBITOB C KUAKUMHU M TBEPIBIMHU BEIIECTBAMH —
neperonka, (UIbTpOBaHUE, KPUCTAIU3AIMS; TMPOBEACHUE pEAKIMH MEXIy
TBEPABIM BEIIECTBOM U JKUJKOCTHIO, JKUJKOCTBIO U KHUAKOCTHbIO, TBEPABIMU
BEILECTBAMU.

3) natumku PH, JIEKTPOIPOBOTHOCTH, TEMIICPATYPHI U JP.

Bue »10oif Kknmaccudukanmmm HaXomuTcs ydeOHas —ammaparypa, Mpen-
HA3HAYCHHAS I U3YYCHHS TEOPETUUECKUX BOMPOCOB XUMUU: IS JEMOHCTPAIUN
AJEKTPONPOBOIHOCTH PACTBOPOB U JABUKECHHSI MOHOB B JIEKTPUUYECKOM IOJIE, IS
U3Y4YEHUS CKOPOCTHM XHUMHYECKOM peakuuu U XUMHUYECKOrO0 paBHOBECHS,
ANEKTPOJIN3a, IEPETOHKH HEPTH U T. 1.

BcnomorarenbHyto poib  UrpaloT H3MEpPUTENIbHBIE U HarpeBaTelibHbIC
pUOOPHI, pa3TUYHbIC MPUCTIOCOOIEHUS 1JIs1 BHITIOTHEHHUS OIBITOB.

Mopnem

OObeKTaMU MOJICTMPOBAHUS B XHMHH SIBIISIOTCS aTOMBI, MOJICKYJIbI,
KpUCTAJIIBI, 3aBOJCKHME ammapaThl, a TakXkKe XHUMHUYECKHe Tmpolecchl. B
MpEnoJaBaHUM XUMHH HCIOJB3YIOT MOJIETN KPUCTAUNIMUECKUX PEIIETOK anmasa,

rpadura, cepbl, dochopa, okcuaa yraepona(lV), nona, xkeiesa, Meau, MarHus,
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MOJIETM KPUCTAUIMYECKUX PEHIETOK Ba)XKHEUIIMX TMPEJICTaBUTENIEH KJIacCoB
OPraHUYECKUX COCIUHCHUM.

Brinyckarorcs HaOOPBI MOJIeNIen aTOMOB IS COCTaBJICHUS
IAPOCTEPKHEBBIX MOJEJIEH MOJEKyJ, B TIEPBYIO OuYepe/lb, OPTraHUYECKUX
COCIMHCHUU.

Y4ebOHblIe M0COoOUs HA EYATHON 0CHOBE

B nmpomecce o00yueHusT XHUMHM HCHOJB3YIOT —CIEAYIOIIUE TaOJIMIIbI
MOCTOSTHHOTO ~ JKcnoHupoBanusi:  «llepuoguyeckass cucTteMa  XUMHYECKHUX
snemenToB Jl. V1. MenneneeBay, «Tabauiia pacCTBOPUMOCTH KHUCJIOT, OCHOBAaHUM U
conen», «INEKTPOXUMHUYECKUUA PAJl HANPSHKEHUM METauioBy», «BaleHTHbIe
COCTOSIHMSI aTroMa yriepoaa», «IIpocTpaHCTBEHHOE W DJIEKTPOHHOE CTPOCHHUE
MOJIEKYJT OPTAaHUYECKUX COCTUHEHUI» U Jp.

Jlns opraHu3anv CaMOCTOSITEILHOM palboThl OOydYarolIMXCs Ha YypoKax
UCIIOIB3YIOT pa3HOOOpa3HbIe JUIAKTUYSCKUE MaTepualibl: TETpaau Ha Ie4aTHOMN
OCHOBE WJIM OTJIeJIbHBIC paboYMe JUCThI — WHCTPYKIIMU, KAPTOUYKH C 3aJIaHUSMU
pa3HOM CTENEHU TPYAHOCTH JUIsl M3YyUYEHHUS HOBOTO MaTepuaja, CaMONPOBEPKHU U
KOHTPOJISL 3HAHUMU.

JKPaHHO-3BYKOBbIE CPEJACTBA 00yUeHUsI

K »5KpaHHO-3BYKOBBIM CpEACTBaM OOYYCHHS OTHOCSAT TaKHE I10COOMS,
KOTOphIE MOTYT OBITh BOCHPUHSATHI C TIOMOIIBIO 3pEHUS H CclyXa. OTO
KUHODUIBMBI,  KUHOPpPAarMeHThI,  AUadUIbMBI,  TUATIO3UTUBHI  (CIabI),
eAVMHWYHBIE TpaHCHapaHThl s Tpadompoekropa. Cepunm TpaHCIAPAHTOB
MO3BOJIAIIOT MMUTHUPOBATH JABUKEHHE MYTEM IIOCJIEIOBATEILHOTO HAJOXKEHUS
OJHOTO TPAaHCHApaHTa Ha APYTOH.

Texunueckue cpeacrsa ooydenus (TCO)

BoNbIIMHCTBO TEXHUYECKUX CPEACTB OOydeHUs He pa3padaThiBaIOCh
CIICHMAIBHO JIJISi IIKOJIbI, @ W3HAYAJIBHO CIYXHUJIO JUIs Tepefadr U o0paboTKu
uH(pOpMaIMK: 3TO Pa3IUYHOTO POJia MPOEKTOPHI, TEIEBU30PhI, KOMIIBIOTEPHI U T.
1. B ydeOHO-BOCTIUTATEILHOM IMPOIECCE KOMITBIOTEP MOXKET MCIOIb30BATHCS IS

penieHus 3aja4 HayqYHOW OpraHu3aliuu TpyJaa yUUTesl.
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[Ipu uCnonb30BaHUU TEXHUUYECKUX CPEICTB OOYUYEHHS CIEAYeT YUYUTHIBATh
BPEMEHHbI€ OrpaHUYCHHUs], Hajaraemble CaHUTApHBIMU MPABWIAMU U HOPMaMH
(CaunlluH). HenpepbiBHast mpOJ0JKUTEIBHOCTh IEMOHCTPALIMKM BUACOMATEPUATIOB
HAa TEJICBU3MOHHOM JKpaHe U Ha OOJBIIOM 3KpaHE C UCIOJIb30BaHUEM
MYJIbTUMEIUUHOTO MPOEKTOPA HE AOKHA MPEBBIIATH 17151 00yyarormxcs B X - Xl
kiaccax Ha ypoke 30 munH Takoe k€ OrpaHMYEHHE PaCOPOCTPAHSACTCS Ha
HETMPEPHIBHOE UCIOIb30BaHUE MHTEPAKTUBHOM JIOCKU U HAa HEMPEPHIBHYIO paboTy
oOyyJarommxcsi Ha TNEPCOHATBLHOM KOMIbIOTEpe. Pa3meniate WHTEPaAKTUBHYIO
JIOCKY CIIeJTyeT TakKe KaK U OOBIYHYIO: Ha TOM e BBhICOTE, 0OECIeunBasi pu 3TOM
paBHOMepHOe ocBemieHne. Korma mocka He HCHONB3yeTcs, €€ HEeoOXOAUMO
OTKJIIOYatTh. [l mnpoduimakTUKM YTOMIICHHS TIJ1a3 B Y4eOHBIM  Ipoliecc
HEOOXOAMMO BKJIIOUYATh PA3IUYHBIC BUJIBI JICSITCIHHOCTH, BKIIFOYAs CHEIHUATBHYIO
TMMHACTUKY JIJIS TJ1a3.

O6opynoBanne kadUHETa XUMUH

Kabuner  xummum  jgomxkeH  ObIThb  OOOpYNOBaH  CHEIUATBHBIM
JIEMOHCTPAIlMOHHBIM  cTosioM. [l oOecrieueHus — Jydlied  BUAMMOCTH
JEMOHCTPAMOHHBIN CTOJI PEKOMEHYETCSl yCTaHABIUBAThH HA MOJUYM.

B kabuHeTax XWMMHUM YCTAaHABIWBAIOT JBYXMECTHBIE YyYEHUUYECKHE
7ab0paTOpHBIE CTOJBI C TIOJBOAKOM JIIEKTPOIHEPTUU. YUECHUUYECKUE CTOJBI
JIOJKHBl UMETh TMOKPBITUE, YCTOMYMBOE K JEHCTBHUIO arpeCCUBHBIX XUMHYECKHUX
BEIIECTB, WM 3alUTHBIE OOPTHKKM TIO HapyXKHOMY Kpaw. Kabunetsl xumuwm
000pYAYIOT BBITSDKHBIMU TTKa(hamul, pacroyioKEHHBIMH Y HAPYKHOU CTEHBI BO3JIC
crona yumrtens. Jljis mpoBeneHUs JTa0OPATOPHBIX OMBITOB HCIOJB3YIOT TOJIBKO
MUHHU-CIIUPTOBKHU.

YueOHble JAOCKU JOMKHBI ObITh M3TOTOBJIEHBI M3 MaTepUalioB, MMEIOIIUX
BBICOKYIO aJre3ul0 C MaTephajaMu, HCIOJb3yeMbIMU ISl MHUChbMa, XOPOIIO
OUMINATHCS BIAXKHOU I'yOKOM, ObITh N3HOCOCTOMKUMU, UMETh TEMHO-3EJIEHBIN 1[BET
U aHTHUOJIMKOBOE MOKPBITHE. YUeOHBIE TOCKHM OOOpPYIYyIOT cOPpUTaMH, KOTOpHIE
JOJDKHBI TPUKPEIUIAThCS K cTteHe Ha 0,3 M Bbllle BEepXHEro Kpas JOCKH H

BBICTYIATh Briepé Ha paccrosinue 0,6 M.
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TeneBu3opsl ycTaHaBIMBAIOT Ha ClielUalbHBIX TymOax Ha Bbicote 1,0—1,3
M ot mnona. [lpu mnpocmoTpe Tenenepenad 3pUTENbCKHE MeCTa JOJIKHBI
pacrnoJiaraTbCsl Ha pacCTOSSHUM HE MEHEE 2 M OT 3KpaHa J10 IJ1a3 00y4YaroIHuXCs.

JInsi MakCMMaJIbHOTO HCIOJIB30BaHUS JHEBHOTO CBETA U PaBHOMEPHOTO
OCBEIICHUSI y4eOHBIX TOMENIEHUM HE CIeayeT pa3MellaTh Ha IMOJOKOHHUKAX
IIUPOKOJIUCTHBIE PACTCHUS, CHUKAIONIUE YPOBEHb ECTECTBEHHOTO OCBEILCHHS.
Bricota pactenuii He AoiKHA MpeBbaThlS cM (0T momokoHHMKA). PacTeHus
1eaecoo0pa3Ho pa3MelaTh B MEPEHOCHBIX I[BETOYHHUIIAX BhICOTOM 65—70 cM oT
10JIa WJIM MOJIBECHBIX KAIIIIO B MPOCTEHKAX MEXy OKHAMHU.

Jns oThenku ydeOHBIX TOMEIIEHUM HCIMOJb3yIOT MaTepuaibl U KpPacKu,
CO3/al0OUIME MATOBYIO MOBEPXHOCTb. JlJii CTEH ydeOHBIX MOMEIIECHUN CleayeT
UCIIOJIb30BaTh CBETIIbIE TOHA KEITOr0, OEXKEBOr0, PO30BOrO, 3€JIEHOT0, TOIYy0O0ro
I[BETOB; I IBEpEd, OKOHHBIX paM — O€JIbIi 1IBET.

Kabuner xumum [OJDKEH OBITh OCHAIIEH XOJNOAHBIM U TOPSYUM
BOJIOCHA0)KEHHEM M KaHATU3aIUEH.

B kabuHere Xxumum 00s3aTeIbHO JIOJDKHA OBITH anmTedyKa, COCTaB KOTOPOU

YTBEPKIAECTCSA MECTHBIMA OPTraHAMU YIIPABJICHUS.

IlnanupyemMble pe3yJbTaThl H3YyYeHUs] Y4eOHOro npeaMera « XMMHS» Ha
YPOBHE Cpe/iHero o01ero o0pa3oBaHust

Boinycknuk na 6a3060m ypoeéne nayuumcs.
— NOHUMamb XUMHUYECKYI0 KapTHHY MHMPA KaK COCTAaBHYIO 4YacTb LEJIOCTHOU
HAy4YHOU KapTUHBI MUDA,
—  packpvleamb  poNb XAMHUM M XHMHYECKOTO  IPOU3BOJACTBA  Kak
IIPOU3BOUTENIBHOM CHIIBI COBPEMEHHOI'O OOIIECTBA;
— opmynuposams 3HaAYEHUE XUMUU U €€ JTOCTUKEHUI B MOBCEAHEBHOM >KU3HU
YEJIOBEKa,
— YCmMaHaenueams B3aUMOCBSI3M MEXAY XUMHEH M APYTMMU €CTECTBEHHBIMU

HayKaMH;
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—  ¢opmynupoéams OCHOBHBIC TIOJIOKCHHUS TEOPUH XHUMHUYECKOTO CTPOCHUS
Opranmyeckux coenuHeHnit A. M. bymiiepoBa 1 WIUIIOCTPUPOBATh WX MPUMEPAMHU
U3 OPraHUYECKON U HEOPTaHUYECKOW XUMMUH;

— ap2ymenmuposams YHUBEPCAIbHBIA XapaKTEP XUMHYECKUX MOHITUNA, 3aKOHOB
Y TEOPHUU JIJI1 OPraHUYECKOM U HEOPTraHUYECKOW XUMUU;

— ¢hopmynuposamo llepunonnueckuii 3akon J[. 1. MeHneneeBa u 3akOHOMEPHOCTH
U3MEHEHUN B CTPOCHUU M CBOMCTBAX XMMHYECKUX JJIEMEHTOB U 0Opa30BaHHBIX
UMU BeHIeCTB Ha ocHoBe llepuoguyeckold cUCTEMBI Kak Trpaduueckoro
otoOpaxxkenus [lepuonnueckoro 3akoHa;

— Xapakmepu3o8amb S- U P-DJIEMEHTHI, a TAKXKE KEJIE30 MO0 UX IMOJIOKECHUIO B
[lepuognueckou cucreme /. 1. Menaeneena;

—  Kaaccuguyupoeams XUMUYECKHUE CBSI3U W KPUCTAJUIMUECKUE PEIIETKH,
OOBSICHATh MEXaHM3Mbl WX OO0Opa3oBaHUS M JIOKa3blBaTh EAMHYIO MPHUPOAY
XUMUYECKUX CBsA3eH (KOBAJICHTHON, MOHHOM, METaJTMIECKOM, BOIOPOTHOMN);

— 00bsACHAMb MPUYUHBI MHOTOOOPa3usl BEIIECTB, UCTIONB3YS SIBICHUSI N30MEPUH,
TOMOJIOTHH, aJIIOTPOIIUH;

— K1accu@uyuposams XUMUIECKUE PEAKIIUU B HEOPTAHUUECKON U OpraHuYeCKOn
XUMUH TI0 PA3JIMYHBIM OCHOBAHHSM U YCMAHABIUEAMb CICTIU(PUKY TUIIOB PEaKIIUi
OT 00IIIeTo Yepe3 0COOCHHOE K SIMHUYHOMY;

— Xapakmepu3o06ams THIPOIU3 KaK CHENU(UUHBI OOMEHHBIA TpOILecC Hu
PAacKpbléambs €ro poiib B )KMBOM U HEKUBOU IIPUPOJIE;

—  Xapaxmepu3zo8amsv  SJCKTPOIU3  KaK  CHCHMUPUIHBIA  OKUCIHTEIHHO-
BOCCTAHOBUTEIBHBIN MPOLIECC U OMPEACIATH €TI0 MPAKTUYECKOE 3HAYCHHUE;

— xapakmepusoeamau KOPPO3UI0 METAaJJIOB KaK OKHUCJIUTEIBHO-
BOCCTAHOBUTEIBHBIN MPOIIECC U npediiacams CIOCOOBI 3alUThI OT HEE;

— Kkaaccuguyuposams HEOPraHMUECKUE U OPTaHUUECKUE BEIIECTBA;

— Xxapakmepuzoéams OOIME€ XUMUYECKHUE CBOMCTBA Ba)XXHEWIHUX KJIACCOB
HEOPraHUYECKUX M OPraHUYEeCKHX COCAMHEHUM B TIUIAHE OT OOIIero uepes

0COOEHHOCTBD K CANHUYIHOMY,
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— UCNONBb306aMb 3HAKOBYIO CHCTEMY XHMHUYECKOTO S3bIKa I OTOOpakeHus
cocTaBa (XuMuueckue GOpMyIIbl) U CBOMCTB (XUMUYECKHUE YPABHEHUS) BEIIECTB;
— UCnOIb306amb TIPABUJA W HOPMBI MEXKIYHAPOJAHOM HOMEHKJIATYpPBI IS
Ha3BaHMM BEIIECTB MO (opMysiaM U, HA0OOPOT, JUIsl COCTABIEHUS MOJIEKYIISIPHBIX U
CTPYKTYPHBIX (POPMYIT COETMHEHUH 110 UX HA3BAHUSAM;

— 3Hamb TPUBHAIBHBIE HA3BaHHWA BaXHEHIIMX B OBITOBOM OTHOIICHUH
HEOPTaHUYECKUX M OPTaHUYECKUX BEIIECTB;

—  Xapakmepu306amb CBOWCTBA, IMOJYYEHUE U NPUMEHEHHE BaKHEHIIMX
Ipe/CTaBUTENEH KIIACCOB OPraHUYECKUX COEAMHEHWH (aJKaHOB, aJKEHOB,
QJIKMHOB, AaJIKaJIMEHOB, apOMaTHYECKUX YIVIEBOJOPOJOB, CHHUPTOB, (PEHOIOB,
aJbJAETUIOB, MPEJCIIbHBIX OJHOOCHOBHBIX KApOOHOBBIX KUCJIOT, CIOXKHBIX 3(UPOB
U )KHPOB, YITIEBOJIOB, aMUHOB, aMUHOKHUCJIOT);

—-  ycmauaénueéams  3aBUCUMOCTh  DKOHOMHKMA  CTpaHbl  OT  JOOBIYH,
TPaHCIOPTUPOBKHU U TIEPEPAOOTKH YIIIEBOAOPOTHOTO ChIPhs (HEDTH U IPUPOITHOTO
rasa);

—  OKCHEPUMEHTAIBHO no0meepcoams COCTaB U CBOWCTBA BaKHEHIIHMX
IpeJCTaBUTENEH U3yUYEeHHBIX KJIACCOB HEOPTraHMYECKUX M OPraHMYECKHX BELIECTB
C COONIIOCHUEM MpaBWJI TEXHUKH O€30MacHOCTU JUId pabOThl ¢ XUMHYECKHUMHU
BEIIECTBAMU 1 J1aOOPATOPHBIM 000PYIOBAaHUEM;

— Xapakmepuso6ams CKOPOCTb XUMHUYECKOH peakuud U €€ 3aBUCUMOCTh OT
pa3InyYHbIX (PaKTOPOB;

— Xapakmepu3o6amb XUMHUYECKOE PABHOBECUE U €r0 CMEIIEHHE B 3aBUCHMOCTHU
OT Pa3NUYHBIX (PAKTOPOB;

— Npou3600umb PACYETHI IO XUMUYECKUM (HOpMyJaM U YPaBHEHHUSIM Ha OCHOBE
KOJTMYECTBEHHBIX OTHOIIEHUH MEXy YIaCTHUKAMU XUMHUYECKHUX PEaKIIHii;

— cobo0ame TpaBUiia SKOJOTUUECKOM O€30MacHOCTH BO B3aMMOOTHOIICHUSIX C
OKpYXKaIlel cpeoll Tmpu  0oO0pallleHUd C XUMHUYECKUMHU  BEIIECTBAMH,
MaTepuagaMu U IpolLeccami.

Bbmycmum Ha 0a3060Mm YDOGBHeE nojtyuum 603MOHCHOCHb HAYUUMbCA:
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— UCNOJb306aMb METOIBl HAYYHOI'O IIO3HAHWS IIPU BBINOJHEHUHM IIPOEKTOB U
y4eOHO-HCCIEA0BATENbCKHUX 3a/1a4 XUMUYECKON TEMAaTHKU;
— NPOCHO3UpPO6amMb CTPOCHUE W CBOMCTBA HE3HAKOMBIX HEOPraHUYECKHX W
OPTraHUYECKHX BEIIECTB HA OCHOBE aHAJIOTUU;
— NPOCHO3UpPO8amMb TEUEHHE XUMUYECKUX MPOLECCOB B 3aBUCUMOCTH OT YCIOBHM
UX MPOTEKaHUS U MpeiaraTb CnocoObl YIIpaBiIeHUs! ITUMH POLECCAMH;
— ycmanaeaiueams B3aHUMOCBA3M XHMHUHM C INPEAMETaMH T'yMaHUTApHOIO IMKJIA
(SI3BIKOM, JIUTEPATYPOU, MUPOBOM XY/I0XKECTBEHHOM KYIbTYpOK);
— packpvieams poOJIb XUMUYECKUX 3HAHUW B Oydyled NpakTHYeCKOu
NEATEIBbHOCTH;
— packpuvléamp poib XUMHUYECKUX 3HaHUM B (POPMUPOBAHWU WHJIUBUIYaTbHOU
00pa30BaTeIbHON TPAEKTOPUY;
— NpOcHO3UpPO8amsb CIIOCOOHOCTh HEOPraHMYECKUX M OPraHMUYECKHX BEIECTB
IpPOSIBIISATh OKUCIUTENbHbIE W/MIM BOCCTAHOBUTENIbHBIE CBOWMCTBA C Y4YETOM
CTEIEHEN OKUCIICHUS JJIEMEHTOB, 00OPa3yIOIIUX HX;
— apeymenmupoeéams €JUHCTBO MHPA BELIECTB YCTAHOBJICHUEM I'€HETUYECKOU
CBA3U MEXKy HECOPTaHUYECKUMU U OPraHUYECKUMHU BELIECTBAMM;
— @rademb XUMHYECKUM SI3bIKOM JUIs OOOTAIleHMs CJIOBApHOIO 3amaca Hu
pa3BUTHUS peUH;
— Xapakmepu3o6amsb CTAHOBICHHE HAy4YHOW TEOPUHM HA NPUMEPE OTKPBITHUSA
Ilepronnueckoro 3akoHa W TEOPUM XMMHYECKOTO CTPOEHUS OpPraHMYECKHX
BEILECTB;
— KPUTHUYECKH OMHOCUMbCS K TICEBIOHAYYHONM XWMHUYECKOM HWH(pOpMaLNH,
NOJIy9a€MOM U3 Pa3HbIX HCTOYHHUKOB;
—  nouumams TINOOAIBHBIE TNPOOIEMBI, CTOSIIME MEpel YEIOBEYECTBOM
(9KOJIOTMYECKHUE, IHEPTETUUECKUE, CHIPLEBBIE), U npediazams IMyTU UX PEIICHUs, B
TOM YHCJIE U C TIOMOIIBIO XUMHH.

IHpuiaoxenne 1. OcodeHHOCTH YU4eOHBIX MOCOOMH YIi1y0IEHHOTO YpoBHA 10 1

11 kaaccoB O. C. I'abpueasina, U. I'. Ocrpoymona, A. H. JIéBkuHa,

C. A. Ci1aakoBa
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1. HanpagJieHbl HA INIy0OOKHE CHCTEMHbIC 3HAHUA

Kypc 10 knacca HaymHaeTcs €O 3HAKOMCTBA C IPEAMETOM OPraHHYECKOU
XUMUH, U3YUEHUS] TEOPUU CTPOCHHS OpraHu4eckux coennHeHnii A. M. bytneposa
U TUOpUAN3alMK aTOMHBIX OpOHTanell. 3aTeM paccMaTpUBAKOTCS KilaccU(pUKanus
OpPTraHUYECKUX COCJUHEHMI, TMPUHLIMIBI WX HOMEHKJIATyphl, a TaKxke
KJ1accuuKaIus peakiuii B OpraHu4ecKol XUMHUH.
[lepBoHauanbHBIE TEOPETUYECKUE 3HAHUS Jlajie€ MHOTOKPATHO 3aKpEIUISIOTCS
U pa3BUBAIOTCS MPU M3YYEHHH KIACCOB OPraHMYECKUX COEAMHEHUH OT
YTJIEBOJIOPOJIOB 10 A30TCOAECPKAIINX COETUHEHUN U TTOJIMMEPOB.
Takoe nNOCTpoEHHE Kypca IIO3BOJAET B MOJHOM MEPE HE TOJBKO IIUPOKO
UCIIOJIb30BaTh  JEAYKTHBHBIM MOaX0oJ B oOyueHuun xumuu 10 kimacca, HO U
peanu3oBaTh HICK TEHETUYECKOW CBSI3M  MEXAY KiIacCaMd OPraHUYECKHX
COEIMHEHUM.
Oco0oe BHHMMaHUE B Kypce€ OpPraHMYECKON XUMHUHU YAENEHO CJIOXKHBIM JUIs
MOHUMAaHHS BOIIPOCaM: B3aMMHOMY BIIMSHUIO aTOMOB B MOJIEKYJIaX, B TOM YHUCJE
JUIsL TpEJICKa3aHWs  CBOMCTB COCAMHEHMI; MEXaHHW3MaM U 3aKOHOMEPHOCTSIM
NPOTEKAHUS XUMHYECKUX PEaKIUi, 4TO HEOOXOAMMO [UIsi MPOTHO3WPOBAHUS

IMPOAYKTOB, IIPOCTPAHCTBCHHOMY CTPOCHHIO YIJICBOJOB, aMHWHOB, aMHHOKHUCIIOT,

OCJIKOB H HYKJIICHMHOBBIX KHUCJIOT.

O. C. InGpuesnsin
H. T. Ocrpoymon
C. A. Crazkon.

OPIrAHNYECKAA
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Kypc 11 knacca HaunHaeTcs ¢ paCCMOTPEHHUSI CIIOKHOTO CTPOEHHUS aTOMa Ha
OCHOBE KBAaHTOBO-MEXAHUYECKMX NPEACTABICHUM O CTPOCHUU €ro sapa u
AJIEKTPOHHOM O0OJIOUKH, a TAaKXKe AJEpPHBIX peakiuil. Takas Teopernyeckas 0aza
IIO3BOJISIET HA IPYTOM YPOBHE M3YYHUTh NEPUOAUYECKHUN 3aKOH M MEPUOINYECKYIO
cucreMy xummueckux snemeHToB /. M. MenneneeBa m emé€ pa3 OLEHUTH €ro
HAy4HBIW ITOJIBUT, HA HECKOJIBKO JACCATUIICTUN ONEPEIMBIIETO HAYYHYIO MBICIIb.

3areM M3y4aeTcsi CTPOCHHUE BELIECTBA, OCHOBHBIE THIIBI XMMHUYECKOW CBSI3H.
3HaHUA yYalIuxcs «XUMHUHU B CTATHKE» JOTOJHSAIOTCS CBEACHUSMH O KOMILJIEKCHBIX
COEAVHEHNAX U JUCHEPCHBIX cUCTEMax. JIOTMUHO ganee pacCMaTpUBAKOTCS TAKWE
TOMOTEHHBIE CHCTEMBbI, KaK pacTBOPbl M CHOCOOBI BBIPAKEHUSI KOHIICHTPALIMHU B
HUX.

N3yuyeHne OCHOB XMMHUYECKOM TEpMOAMHAMMKH, MOHATUH OO HHTANBIUU U
SHTPONMM, 3aKOHOB l'ecca, TMO3BONAIOT Ha OoOJiee BBICOKOM YpPOBHE H3YyUYUTh
3aKOHOMEPHOCTH TPOTEKaHMs] XUMHUYECKUX PpEaKIUil M (PU3NKO-XMMHUECKHX
IIPOLIECCOB.

XVMHYECKHE peakUuu B pacTBOpax pacCMaTpUBAKOTCS TAaKK€ HAa HOBOM
TEOPETUYECKOM YPOBHE IIOCJIE BBEJICHMS IIOHATUSA O BOJOPOAHOM IIOKAa3aTese U
U3YYCHUS] TPOTOJUTUYECKOM TEOpUU KHUCIOT U OCHOBaHUU. (O000marTcs
CBEJICHUsI O HEOPraHWYECKUX M OPTraHMYECKHUX KHCIIOTaX U OCHOBAaHUIX B CBETE
IIPOTOJINTUYECKON TEOPUU M TEOPUH DIIECKTPOIUTUUYECKON NHMCCOLMALNN, & TAKKE
COJIEW B CBETE TEOPHM DIICKTPOIUTUYECKON JUCCOLHUALNH.

OTtnenpHas m1aBa NOCBSIIEHA OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIM MIPOLIECCaM, B
TOM YHCJIE METOAAM COCTABIICHUS YPABHEHUU U DJICKTPOIU3Y, KOTOPbIE BAXKHBI JIJIS
YCHENIHOM CIa4¥ UTOTOBOTO DK3aMeHa. bonbI1oe BHUMaHKE B ATOU ITIaBE YAEIEHO
U XUMHYECKUM HMCTOYHUKAM TOKa, O€3 KOTOPBIX CIOXHO MPEACTABUTh
COBpPEMEHHOE OO0IIECTBO.

XUMHSL HEMETAJUIOB U METAJVIOB, BAXKHEUIIUX NPEACTABUTEIEH DTHUX KIIACCOB
BEIIECTB W WX COCOUHCHUN H3y4daeTcs B CHUCTeME (COCTaB <> CTPOCHHUE <>
CBOICTBa <> TMPUMEHEHUE <> TOJYyYEHUE <> HaXOXKICHUE B MPHUPOAE) U

PacCMaTpuBECTCA B G,Z[PIHOﬁ CBiA3HU OpFaHH‘IeCKOﬁ )41 HCOpFaHH‘leCKOﬁ xuMuHd. TakuMm
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o0pa3oM peanusyeTcsl TjaBHas HAesd Kypca — E€IUHCTBO >KMBOTO M HEKHUBOIO
MaTepUaIbHOIO MUPA, OMIMCHIBAEMOTO OOIIMMHU 3aKOHAMHU XUMUHU.

PackpeiTb poOnp XMMHYECKOW HAyKH, KaK IPOU3BOAUTEIBHOW  CHIIBI
COBpPEMEHHOro oOniecTBa IO3BOJSIET IVIaBa 3aBepliaromas kKypc 11 kimacca

«XuMHA A 00ILIECTBOY.

2. BKiII04aloT NpoayMaHHYI0 CHCTEeMY 3aIaHUii, MO3BOJISIOIYI0 3P dekTUBHO
MOArOTOBUTHLCA K ycnemHoi cnaye EI'J

3amanus mocine Kax;jaoro naparpada pazouTel Ha pyOpPUKH, 3HAKOMBIE YUaIIUMCS
10 KypCy OCHOBHOM IIIKOJIBI.

3HaHue TOHATHH, (OPMYTUPOBOK 3aKOHOB, OCHOBHBIX MOJIOKCHHH TEOPHH,
KOTOpBIE YacTO HEOOXOMMMBI ISl BRIMIOTHEHUs mepBoi yactu EI'D, npuBeneHsbI B
pyOpuke «IIpoBepbsTe CBOM 3HAHUSY.

3amanus pyopuku «[IpumeHuTE CBOM 3HAHUS» MPOBEPSIOT YMEHUE yYaIIUXCS
BOCIIOJIB30BAThCS M3YYECHHBIM MATEPHAJIOM JUISl PEIICHUS TECTOBBIX 3aJaHUM M
pacué€tHbiX 3a1a4d B popmare EI'D BTopoit yactu. OTBETHl Ha pacyETHBIE 3aJauu
MO>KHO HaliTH B KOHIIE Y4EOHUKA.

Beinonnenue 3amanuii u3 pyopuk «Bswipa3u cBoé MHeHue» u «Vcnonb3yiite
JOTIOJIHUTENIbHYIO WH(OpMAIMIO» TO3BOJIMT Yy4YallUMCS HAYYUTHCS HE TOJIBKO
JaBaTh COOCTBEHHYIO OIICHKY (pakTam, SIBICHUSM U COOBITHSM C Pa3HBIX TOUEK

3pCHUA, HO M NIPCACKa3bIBATb XHUMHYCCKHUC CBOMCTBA BCIICCTB HAa OCHOBC HX
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cTpoeHusa. Takue yMeHUus MO3BOJIAT YCIEIIHO chpaBuTca ¢ 3ananusimu EID,
HaAIMpPaBJICHHBIMU Ha «CBA3b C KU3HBIO».

[Tocne kaxmoro maparpada MpuBeACHO M30BITOYHOE KOJMYECTBO 3aJaHUM, UTO
MO3BOJUT KAa4YE€CTBEHHO OTpabOTaTh IMOJYYEHHbIE 3HAHUS W YMEHUS  Ha
pa3HO00pa3HbIX NpUMeEpax B (popMe BOIPOCOB, TECTOB, 3a]1a4.

3. Coaep:kaT XUMHYECKHIl MPAKTHUKYM, KOTOPbIii M03BOjIsieT ¢(hpOpMUPOBATH
NMPaKTUYeCKUE YMEHHS U HABBIKH 10 padoTe ¢ BelleCTBaAMHU

[IpoBenenue nocratouyHOrO KOoMuecTBa (BochMu B 10 Kilacce U TpuHAIIATU
B 11 kmacce) mpakTtuyeckux padOT MO3BOJUT y4YalIUMCS HE TOJIBKO OTpaboTaTh
HaBbIKK OOpalIeHusi C BEIIECTBAMH M JIA0OPATOPHBIM OOOPYJOBAaHUEM, HO H
3aKpeNUTh TEOPETUUYECKUE 3HAaHMS, B TOM YHCJIE C TMOMONIbIO HaOIIOACHUS
KAUECTBEHHBIX PEAKLIHMN.

Hekotopble npaktrueckue padOThl HE MPEANOoNaratoT YETKOW MHCTPYKIIMH,
a TIO3BOJIAIOT Y4YalllUMCSl CaMUM TIOCTPOMUTH IUIaH JCHCTBUH U moa00paTh
HEO0OXOMMbIE PEAKTHBBI ISl BBIMIOJHEHUS TMOCTaBlIeHHOW 3amaun. Hampumep,
Pemenne sxcriepumMeHTanbHbIX 3a4a4 110 TeMe «llonydyeHne coelMHeHn METaIUIOB
Y UCCJIEIOBAHUE UX CBOMCTB»

4. TlpenmosiaraloT BApMaTHUBHOE U3YYeHHUE Kypca

denepanbHbIi rOCyIapCTBEHHBIN o0pa3oBaTEIbHBIN CTaHAapT
npeaycMaTpUBaeT U3YYCHUE Kypca XMMHUU B CPEJHEN IIKOJIE KaK COCTAaBHOW 4acTu
npeaMeTHON o6mactu «EcTecTBEHHO-HAYYHBIE TPEIMETh» Ha YIIIyOJIEHHOM
ypoBHe U3 pacuéta 3 u B Heaento (210 4 3a 1Ba rojia 00ydeHus1), OAHAKO OMUPAsCh
HAa OMBIT TpENoAaBaHUs OOJBITMHCTBO YYUTENEH, OTMEYAIOT, YTO JUIs
s¢dextuBHON moaroroBku K EI'D HeoOxonuMo wu3ydeHHE Kypca XHMHHM Ha
yriyos€HHOM ypoBHE U3 pacuéTta 5 u B Heaento (340 9 3a nBa roma oOydyeHUs).
JIist yu€Ta TaHHBIX BApUAHTOB K MpEJIaraeMOMy KypCy COCTABJIEHO TEMAaTUUYECKOE
MJIaHUPOBAHUE KaK Ha 3 4, TaK U Ha 5 4.

5. UMeroT y100HYI0 ¥ JIOTHYHYIO CTPYKTYPY
B nauanme kaxporo maparpada NpuUBOIUTCS TPOOJIEMHBIA BONPOC, OTBET Ha

KOTOpBIM ydaimidecss MOTYT HalTH MpH WU3y4YEeHUU JaHHOTO maparpada. JlaHHBIN
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BOTNIPOC AKIICHTHPYET BHUMAHHUE y4YallUXCS Ha CyTH cojepkaHus mnaparpada, a
YUHUTEII0 TOMOTaeT CO3/1aTh MOTUBALIMIO JIJISl U3YYEHUS HOBOU TEMBL.

HoayxupubiM WIpu¢TOM BBIIACICHBI TEPMUHBI, CMBICT KOTOPBIX YYaIluecs
JOJIKHBI XOPOIIO MOHUMATh.

Kypcusom BbIIeneHbl Ha3BaHUSI HEKOTOPBIX OPraHUYECKUX BEHIECTB H
TEPMUHBI, HA KOTOPBIC YUUTEIIO U YJalIuMCs HE0OXOAMMO 0OpaTUTh BHUMAHHUE.

B pamkax mpuBeneHsl omnpejesneHus, mpaBuwia U (GOpMYyJIUPOBKH 3aKOHOB,
KOTOpPbI€ HEOOXOIUMO BBIYUYHUTh HAU3YCTh.

Menkum mpudToM HaOpaH TEKCT, KOTOPBIN OyAET MOJIe3€H ISl TOHUMaHUs
OCHOBHOI'0 MaTepuaia.

B konme kaxaoro maparpacda nepedyuciieHbl OCHOBHBbIE PacCMOTPEHHBIE B
HEM TMOHATUA. DTO TO3BOJISIET YYEHHMKAM TMPOBECTH pe(dIEKCHIO, a YUYUTEIIO

AKIICHTUPOBATh BHUMAHHC HA HOBBIX ITOHATHAX.
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