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PABOYASA ITPOTPAMMA
K yueOHuKy «Xumus. 11 kmace»
Astopsl: ['abpuensu O.C., Octpoymos WU.I"., Cnagkos C.A.

(354., 1 yac B HeeMIO)

IHosicHuTEIHLHAA 3ANIUCKA

denepanbHbIA TOCYIAPCTBEHHBIN 00pa30BaTENIbHBINA CTAHIAPT 0011Ier0 00pa30BaHUsI, a TAK)KE OCHOBHBIE MJIEU U MOJIOKEHUS
[Iporpammel pazButust U (HOPMHUPOBAHUS YHUBEPCAIBHBIX YUEOHBIX NEUCTBHM ISl cpefHero (MOJIHOTO) o0Iiero o0pa3oBaHUs

COCTaBIIIIOT OCHOBY MpejaraeMoil paboueit mporpamMmsl.

Orta mporpaMMa JOTHYECKH MPOAOHKAET MPOTrpamMMBbl JUIsl HavyaldbHOrO OOIIEro W OCHOBHOTO OOIIETro oOpa3oBaHUS B
00JaCTH pa3BUTHUSL BCEX OCHOBHBIX BHJIOB JEATEIBHOCTH 00Yy4YaeMbIX, MpeNCTaBleHHbIX B HUX. OHAa cocTaBieHa C Y4ETOM
0COOEHHOCTEW, KOTOphIE OOYCIIOBIICHBI, B MEPBYID OYEPEb, MPEAMETHBIM COAECPKAHUEM U TCHUXOJOTMYECKUMH BO3PACTHBIMU

0COOEHHOCTAMH 00y4YaeMBbIX.

[lo3HaBaTenbHasi OEATEBHOCTh NMPU HU3YYEHUU Kypca XUMHUU Ha 0a30BOM YPOBHE WUIpaeT BEAYILIYIO POJb B pPa3BUTUU
OCHOBHBIX BHUJOB YYEOHOU JEATENbHOCTU CTAPIIEKIACCHUKOB: BIAJETh METOJAMH HAy4YHOrO MO3HAHMS, MOJHO M TOYHO

BBIPQ)KAaTh CBOM MBICIIHA, XapaKTEPHU30BaTh, OOBSICHATH, KIACCH(DUIMPOBATH XUMHUYECKHE OOBEKTH, paboTaTh B TPYMIE,



APryMCHTUPOBATH CBOIO TOUYKY 3pPpCHHA, HAXOAUTH, UCITI0JIB30BATh PA3JIMYHBIC NCTOYHHUKH I/IH(l)OpMaI_II/II/I H IIPCACTABIIAATH B yCTHOfI

Y IUCBMEHHOM peuu pe3yJbTaThl €€ aHallu3a.

Opgna w3 3amay oOydeHHs B CpeJHEH WIKOJEe — OIpejelieHre JajbHeiIel o0pa30oBaTeNbHOW TPAEKTOPUH U
OTBETCTBEHHOT'O BHIOOPA KU3HEHHOTO U MPO(GECCUOHANBHOIO MyTH. J{Jis pelieHus 3Toi 3ajaui CTApUIEKIACCHUKU MTPU U3YYECHUU
XUMHH JOJIKHBI UCHOJIB30BaTh MPUOOPETEHHBIN HA YPOKAX XMMHUU OMBIT AESITEILHOCTH B MpodeccuoHanbHOU cdepe u 1000k

’KU3HCHHOU CUTyaluu.
CormacHo 06p330BaTCHBHOMy CTaHOapTy, I''IaBHBIC Ueiu cpedneeo 06”4820 06pa303auuﬂ COCTOAT.

1) B mpuoOpeTeHnr 3HaAHUM, YMEHUN U CIOCOOOB ACSTEIBHOCTH, CIIOCOOCTBYIONUX (POPMHUPOBAHUIO 1IEIOCTHOTO MPECTABICHUS

0 MUDE;
2) B pa3BUTHUH OIbITA PA3HOOOPA3HON 1€ITETLHOCTH, CAMOIIO3HAHUS K CAMOOIIPEIETICHUS;
3) B OCO3HAHHOM BBIOOPE MHAMBUIYATBHON 00pa30BaTEILHON TPACKTOPUH U MTPOGECCHOHATIEHON JeATeIbHOCTH.

Bonpimoi#t Bkiag B JOCTHXKEHHE ITHX IEJeH CpEeIHEro oOIero oO0pa3oBaHUsS BHOCHUT U3YYeHUe XUMUU, KOTOPOE MPU3BAHO

odecneuumo:

1) ¢opmupoBaHHe €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B KOTOPOW CHUCTEMA XUMHUYECKUX 3HAHHWM SBISCTCS €€ BaKHEHIITUM

KOMIIOHEHTOM;

2) Pa3BUTUC HHTCIUICKTYAJIbHOI'O W HPABCTBCHHOI'O IIOTCHIHAJIA CTAPHICKIACCHHKOB, (bOpMI/IpOBaHI/Ie Y HHX 3KOJOTIMYCCKHU

IPaMOTHOTO B y4e€OHOM U MPOPECCUOHATIBEHOMN JESTEIHHOCTH, a TAKXKE B OBITY;



3) ocOo3HaHUE Yy CTapLICKIACCHUKOB HEOOXOJMMOCTH B PA3BUTUM XUMUM M XMMUYECKOM NPOMBIIUIEHHOCTH, KakK

MPOU3BOIUTEIBHOMN CHIIBI OOLIECTBA;

4) moHMMaHUe HEOoOXoauMOCTH Oe3omacHOro oOpamlieHuss C BEHIeCTBAMM W MaTepHallaMHu, HUCMOJIb3yeMbIMH B

npo¢eCCUOHANILHON U MOBCETHEBHOMN KU3ZHMU.
Ilenamu uzyuenus xumuu 6 cpeoHell WKoJie A6NAIOMCA:

1) BUACHHUC M INTOHMMAaHHUC 3HAYMMOCTH XHUMHYCCKHNX 3HAHUU B KAKIA0TO YICHA COLlMyMad, YMCHHUC OLICHUBATH PA3JIMYHBIC
(1)aKTI)I n ABJICHHS, CBA3aHHBIC C XHMMHUYCCKHUMMU 00BEKTAaMHU U mponeccaMmi Ha OCHOBC 00BEKTUBHBIX KpUTCPHUCB H

omnpeeEHHON CUCTEMBI LICHHOCTEH, (DOPMYIUPOBATH U 0OOCHOBBIBATH COOCTBEHHOE MHEHHE U YOCXKICHUE;

2) MOHUMaHWE POJM XMMUU B COBPEMEHHOMN €CTECTBEHHO-HayYHOW KapTUHE MHUpa M MCIOJIb30BAHME XUMUYECKUX 3HAHUU IS
00BsICHEHUS OOBEKTOB U TMPOIIECCOB OKpYXKarolleil MeHCTBUTEIbHOCTH — TMPUPOAHON, COLMAIBHON, KyJIbTYpHOM,

TEXHUYECKOU CpCIbI;

3) dbopMupOBaHHE Yy CTapIICKIACCHUKOB NMPU HW3YyYCHUH XWMHH OIbITA TO3HAHUS M CaMOIIO3HAHUS C IMOMOIIBIO KITFOUEBBIX
KOMIICTEHTHOCTEH (KITIOYEBBIX HABBIKOB), KOTOPHIE MMEIOT YHHUBEPCAIHLHOE 3HAYCHHE ISl PAa3IMYHBIX BHJIOB JCSATEIHHOCTH,
— TIOWCKA, aHalin3a U 00paboTku MHGOPMAIUHU, U3TOTOBJICHHE WH(OPMAITMOHHOTO MIPOIYKTA M €r0 MPEe3eHTAIlUU, PUHATHS
pelIeHn, , KOMMYHHKATUBHBIX HAaBBIKOB, O€30MAaCHOTO OOpalleHHs C BEIIeCTBaMH, MaTepHaJlaMH U MPOLECCaMH B

MOBCEAHEBHOM XKU3HU U MPOHECCUOHATBHOU IEATETLHOCTH.

MeToanueckne 0CO0EHHOCTH Kypca



Conepxanue Kypca peanusyercst U3 pacuéra 1 4 B HeAeno. DTOT JUMUT BPEMEHU U 00YCIABIUBAET Pl METOJUUYECKUX

0COOEHHOCTEH Kypca.

N3yuenne xumuu Ha 6a30BOM YpPOBHE alpuOpU HE TOTOBUT CTapIIEKIAcCHUKOB K caade EI'D mo xumwuu. [loatomy B
MIOCTPOEHUU Kypca HCMOJIb30BAH AHMPONOUEHMPUUECKUI NOOX00, TIPU KOTOPOM OOyYEHHE MPEAMETY MPOUCXOAUT Ha OCHOBE
yuéTa UX UHTEPECOB, CKIIOHHOCTEH M OCOOEHHOCTEN, BMECTO XeMUOUECHMPUUECKO20 N00X00a, TIPU KOTOPOM OO0yYeHHE XUMUU

CTPOUTCA HAa OCHOBC IPUHIUIIOB 1 MCTOJOB ITO3HAHUA caMOM XUMUM.

Huzkass mMoTuBaius M3ydeHUs XUMHUU OOJBITUHCTBOM Yy4YalllMXCS TYMaHUTApHBIX, (U3UKO-MATEMATHUYECKUX KJIACCOB H
IIKOJT 00YyCJIOBJIeHA €€ CTaTyCOM Kak Hempo(uiIbHOW TUCHUIUIMHBL. [103TOMY C 11€JIbI0 TIOBBIMICHUSI HHTEpPECa K XUMUU Y TaKUX
CTapIIEKIACCHUKOB MPEAYCMOTPEHO YCUJIEHHE NPUKIAAHOTO XaApakmepa COACPKaHUS U MO3HABATEIbHOW JIEATEIBHOCTH TPU
oOy4eHHH AAHHOTO Kypca, T. €. CBSI3U XMMHUU C TOBCEIHEBHOM KU3HBIO YelOoBeKa. Tak, B Kypce OpPraHMYeCcKOM XMMHUU Ha
0a30BOM YpOBHE MpeasiaracTcs u3ydeHue paszzena «Oprannyeckas XUMUs U 00111€CTBO», KOTOPBI 3HAKOMHUT CTAPIIEKIACCHUKOB
C OCHOBaMHU OHMOTEXHOJIOTUM U XMMHH MOJHMMEPOB. A B Kypce oOliell XuMuu B pasjesie «XHUMHUS U COBPEMEHHOE OOIIEeCTBO»
paccMaTpuBaeTCsl TeMa «XHUMHYecKasi TPaMOTHOCTh, KaK KOMIIOHEHT OOIIeH KyJIbTypbl UeJIOBEeKa», (HOPMHUPYETCS YBaKEHUE K
MHCTPYKIHMSIM 110 DKCIUTyaTallud OBITOBBIX MPHUOOPOB W MpENapaToB, a C ILEIbI0 MPaBWIBHOTO YXOJa 32 TPUKOTAKHBIMU

U3AeUsIMU (UUCTKOM, CTUPKOM, CYIIKOM, YTIOAKKOW), — YMEHUE YATATh UX STUKETKH.

VY4eOHbINt MaTepuan Kypca XMMUU Ha 0a30BOM YpOBHE HM3JI0KEH HE B CYXOM IUAAKTHYECKOM (opmare, a ¢hopmame
cobecedosanuna ¢ OOyYAOIMMMCS Ha OCHOBE PEaM3allMi MEKIPEIMETHBIX CBSI3€H C MHPOBOM XyIO0KECTBEHHON KYyJIbTYPOH,

JITEPATYPOU, TUTEPATYPOU, UCTOPUEH.



VYcunenue ryMaHuTapu3alui B 00y4eHHH XMMHUHU B KJIaccaxX M IIKOJaX TYMaHUTapHOTO MPOQuiIs MPOBOAUTCS C MOMOIIbIO
METOJIOB, IPUEMOB U CPEJICTB, TPUMEHSIEMBIX MPU U3YYCHUU T'yMaHUTAPHBIX NUCHUIUIMH. Hampumep, xopomuii pe3ynbTaT Kak
JUISL UHOCTPAHHOTO $3bIKa, TaK W JUISI XUMHH, Na€T HCIOJIb30BaHUE XMUMHUYECKOr0 MaTepuajia Ha COOTBETCTBYIOLIEM SI3bIKE
yUYaIIUMUCS IIKOJ U KJIACCOB € YriyOJE€HHBIM U3YyYE€HHEM MHOCTPAHHOTO si3bika. Emé 6omnbiuit a¢dexT ams o06oux mpeamMeTon
OyJeT OCTUTHYT, €CJIM K MO00PY XMMUUYECKOTO MaTepualia Ha MHOCTPAHHOM SI3bIKE MPHUBJIICKAIOTCS U CaMH ydaluecs, KOTOpbhIe
HAXOJAT U MPEJICTABISIIOT HH(DOPMAIIMIO O Pa3BUTUH XUMUUYECKOW HAYKH U MPOMBIIIJIEHHOCTH B CTPaHaX M3y4aeMoro si3bIka U O
poJin YYEHBIX-XUMHUKOB ATUX CTpaH MPU MOJATOTOBKE COOOIICHWM M Mpe3eHTaluu Mo 3adaHusM pyopuku «Vcmonb3yiiTe
JOTIOJIHUTENIbHYI0 WH(OpMaIM0 U BbIpa3uTe MHEHUE». B CBOI0O ouepeanb, 3TO MO3BOJSET pa3BUBATh UX HWH(POPMAITMOHHO-

KOMMYHUKATHBHYIO KOMIICTCHTHOCTbD.

B knaccax ¢uznko-mMareMaTnueckoro npodusis TeMbl, CBsI3aHHbIE ¢ (PU3UKOM M3y4arOTCsl HA OCHOBE aKTUBHBIX (popm (Oecen,
JTUCIYTOB, YPOKOB-KOH(MEpPEHIINii), 4TO MO3BOJISIET 3HAUYUTEIBHO YBEIUYHUTH JIOJIO CAMOCTOSITENbHOW paboThl ydammxcs. Tak,
HampuMep, paccMaTpUBaeTCs y4eOHBI MaTepuall MO CTPOCHHUIO aTOMa M BEUIECTBA, HEKOTOPHIM acleKkTaMm (U3MYECKOW U
KOJUTOMJITHOW XMUMUH, Ta30BbIM 3aKOHaM. Takoil MHTETPaTUBHBIN MOAXO0J K OOYYEHHIO XMMHH Ha 0a30BOM ypPOBHE W IMO3BOJISET

(bopMUPOBATH IIEIOCTHYIO €CTECTBEHHO-HAYYHYIO KAPTUHY MUPA.

Xumuueckuii IKCnepumenm u pacuémuvle 3a0auu no Qopmynam u ypasHeHusm B Kypce 0a30BOTO ypOBHS H3-3a
HEOOJIBIIIOr0 JIMMHTA BPEMEHHM HCIOJB3YIOTCS HECKOJBKO HHA4Ye, YeM B OCHOBHOH IIKOJIE M TNpPU HM3YYCHUU XUMHH Ha

yrayOn€éHHOM ypOBHE.

VYBenu4eH yAeNnbHBIH BEC JIEMOHCTPAIIMOHHOTO JKCIEPUMEHTa W yYMEHBIIEH — JIa00paTOpHOro ydeHuudeckoro. I[loatomy
PEKOMEHIyEM IIPU BBIIIOJHECHUHU JIEMOHCTPALIMOHHOTO 3KCIEPUMEHTA IIUPOKO MPUBJIEKATh YYAIIUXCAd B KAYECTBE ACCHUCTEHTOB

YUUTCIIA. KpOMe 9TOro, € ICJIbI0 SKOHOMHWHU BPECMCHHU U YCHUJICHHA HAINIAAHOCTH HA YPOKaX XMMHUHU IIPCAJIaracTca NCIIOJIb30BaAHUC



BI/IILGO(l)paFMCHTOB N BUICOMATCPUAIIOB, a4 TAKKC KOHHCKHHﬁ, IMOATOTOBJICHHBIX K KaKJIOMY YPOKY XMMHH Ha OCHOBC PUCYHKOB-

KOJUTIaXked U3 y4eOHUKOB.

Yto0Obl peann3oBaTh B3aMMOCBSI3b KAUECTBEHHON M KOJIMYECTBEHHOM CTOPOH U3Y4aeMbIX XUMUYECKUX OOBEKTOB, — BEIIECTB
U peakuui, — pacuy€THbIE 3a/1a4yd 0 GOpMyJIaM M ypaBHEHHSIM, HEOOXOJUMO TAK)K€ YBEJIMUUTh yIEIbHBIN BEC CAMOCTOSTEIbHON
pabotel yyamuxcsi. C 3ToH 1enblo pacu€THbIe 3a/1au, NPUBEIEHHBIE B KOHIIE KaXX10ro naparpada yueOHUKOB, OLICHUBAIOTCS U

KOMMCHTHUPYIOTCS YUHUTCIJICM Ha IPOTAKCHUU 3—5 MUHYT B HAYAJIC KAXKIAOI'O YPOKa.

Packpvimue ceazu uzyuaemozo mamepuana ¢ 0yoywieil npoheccuoHanbHoil 0eamenbHOCmbl0 8blNYCKHUKA CpeoHeil
WIKOJIBI CROCOOCMEYem YCUNeHUI) MOMUBAUUN YYAWUXCA K U3YYEHUI0 HEenpopUIbHON OUCUURAUHBL. DTO MOXKET OBITH
JOCTUTHYTO 4epe3 BBIMOJHEHHE CTapIIeKIaCCHUKaMU 3aJlaHuil ¢ obOmielt tematukoi «lloaroroBbre cooOIleHHEe O TOM, Kak

CBSI3aHBI CBEJICHUS KOHKPETHOM TeMBI ¢ BIOpaHHOM Bamu BY3om unu ¢ 6yaymieit mpodeccuoHanbHoM 1eITeTbHOCTRION.

Bonpmiyto posib B MHTErpaluy 3HAHWM CTApUIEKIIACCHUKOB IO XMMHHM M JPYTMM IpeAMETaM WrparoT ghuiocoghckue
Kamezopuu u 3aKOHbl, HATIPUMEpP, 3aKOHBI TEepexo/ia KOJUYECTBEHHBIX OTHOIICHWH B KayeCTBEHHBIE, €IMHCTBA U OOPBHOBI
IPOTUBOMOJIOAKHOCTEN WM KAaTEropus «OTHOCUTEIBHOCTH UCTHUHBI». Tak, B X0OJl€ JUCKYCCHM O CYTH MEPUOAUYECKOr0 3aKOHA
ydaniuecs: IpUXOoasT K BBIBOAY O MPUUMHHO-CIIEJCTBEHHOMN CBSI3U M3MEHEHUI CBOWMCTB JIEMEHTOB M 00pa3yeMbIX UMHU BEIIECTB
OT 3apsiA0B U3 aTOMHBIX SIAEP WM O JBOMCTBEHHOM IIOJIOKEHMH BOAOpOJa B nepuoandeckou cucreme. [Ipu paccmorpenuun
KJIacCU(DUKAIUU XUMUYECKUX DIIEMEHTOB M 00pa3yeMbIX HMHU MPOCTHIX BEMIECTB (METaUIbl MU HEMETaJUIbl) U COCIMHCHHIM
(OKCUIBI M TUAPOKCHUIBI) HA OCHOBE OTHOCHUTEIIBHOCTH UCTUHHOCTH 00Y4YaroIIMeCcss OCO3HAHHO paccMaTPUBAIOT 0a30BbIE MOHATHS
Kypca: CTpPOCHHE aTOMa W BHJBl XUMHYECKHX CBSI3€H, THUMBI KPUCTALIMYECKUX PEMETOK M (PU3NUYECKHE CBOMCTBA BEIIECTB,

aM(pOTEPHOCTb.



OpnuH yac B Hezeno, OTBEAEHHBIM HAa U3yYEHUE Kypca, IPEANnoiaraeT IMHPOKOe UCTIOIb30BAHUE JIEKYUOHHO-CEMUHAPCKOTL
¢hopmul nposedenusn yuedOHbvIX 3aHAmMUI. ITO TO3BOJSET CTapIICKIACCHUKAM HE TOJIBKO 3()(PEKTHUBHO YCBaMBaTh COJIEPIKAHUE

Kypca, HO ¥ TOTOBUT UX K NMPOJOJIKEHUIO 00pa30BaHusl B BBICIIEH IIKOJIE, T/Ie Takas ¢popMa npeodiagacT.

O01mas xapakTepucTuKa Kypca
Oco0eHHOCTH CO/IepKaHUs U METOAMYECKOT0 MOCTpoeHus kKypca copmupoBanbl Ha ocHoBe DT'OC COO.

1. CO}Iep}KaHI/IC KypCa BBICTPOCHO JIOTUYHO M JOCTYIMIHO B COOTBCTCTBUU C CUCTCMHO-ACATCIBHOCTHBIM ITOAXOJOM Ha

OCHOBE HepapXuu yueOHBIX MpolemM

2. B 10-om kimacce CTAapIICKIACCHUKU 3HAKOMATCA C OoraTeIM MHUPOM OPraHMYCCKHUX BCIHICCTB Ha OCHOBC pCalIM3allUU

HACH B3aNMMOCBA3HN XUMHUYCCKOI'O CTPOCHUA 3TUX BCIICCTB C UX CBOMCTBAMH U IMPUMCHCHUCM

3. Conepxanue kKypca obmieit xumuu B 11-om kiacce cnoco0cTByeT (POPMUPOBAHUIO €IUHON XUMUUYECKON KApPTUHBI MUPa
y BBIITYCKHUKOB CPEIHEN IIKOJIbI MyTEM PACCMOTPEHUS OOIINX JIJIsi HEOPTaHMUECKOW M OPraHUYEeCKOW XMMHH TOHSITUH, 3aKOHOB

Y TEOPUHU.

4. Nzyuenue Kypca IpoOBOJAUTCS HA OCHOBE COUYETAHUS TEOPHUH U MPAKTHKU MTPOOIEMHOTO 0OYYEeHHS U TTOJ]auM MaTepurasa B

JIOTUKC HAY4YHOI'O IIO3HAHU.

5. TeOpeTI/ILIeCKI/IC IMOJOKCHHA KypCa HIMPOKO IMOAKPCINICHBI ACMOHCTPAIMOHHBIMH XHMHUYCCKHUMHU OKCIICPHMMCHTAMMU,

1a00paTOPHBIMU ONBITAMHU U MTPAKTUUECKUMH pabOTaMHU.



6. PeanuzyeTrcs uHTETrpanusi Colep>KaHusl Kypca C MpeAMETaMU HE TOJIbKO €CTeCTBEHHO-HAYYHOT0, HO U TYMaHUTapHOTO

ITUKJIOB.

7. J1OCTHKEHUIO MPEIMETHBIX, METAPEIMETHBIX 1 JUYHOCTHBIE PE3YJIbTATOB CIOCOOCTBYET CUCTEMA 3aJaHuil B ¢opmare
pedraekcun: MpoBepbTe€ CBOM 3HAHMS, NMPUMEHUTE CBOM 3HAHUS, MCIOJB3YWTE AOMOIHUTEIBHYI0 HMH(GOPMALMIO U BBIPA3HUTE

MHCHMUC.

8. PaCKpBIBaCTCH pPOJib pOCCHfICKPIX y‘{éHBIX B CTaHOBJICHUH MHpOBOfI XUMHUYECKOU HAayKH, 9TO CHOCO6CTByeT BOCIIMTaHHIO

MaTpuoTU3Ma u HaHHOHaHLHOﬁ CaMOI/I)IGHTI/I(bI/IKaIII/II/I.

9. Kypc peanusyer CBsi3b Yy4eOHOW AUCIHUILIMHBI C JKH3HBIO, YTO CIIOCOOCTBYET YCHJICHHIO MOTHBAIIUU YYaIlUXCA K
U3YUYEHUIO HePOUIBHOW XUMHUU Yepe3 PACKPBHITHE CBSI3HM U3yUyaeMOro Marepuaia ¢ Oyaylieil 00pa3oBaTelbHON TPACKTOPHUEH U

npodeccuoHaIbHOM 1eITeTbHOCTH.
10. B kypce npencraBieHbl COBpEMEHHBIE HAMPABICHUS PAa3BUTH XUMUUECKOW HAYKUA U TEXHOJIOTHH.
11. B kypce Hanum oTpak€HHUE OCHOBHBIE COJIEPIKATEIIbHBIC JIMHUMU:

® «Bewecmeo» — 3HaHUSA O COCTaBe, CTPOCHUU, CBOMCTBAX ((PU3MUECKUX, XUMHUUYECKUX U OMOJIIOTMYECKHX), HAXOXKJICHUU B

IIpupoac MU MOJIy4YCHHH Ba)XHEHUIIINX XUMHUYECKUX BCIICCTB,

o «Xumuueckasa peakyusa» — 3HaHUS O MPOLECCAX, B KOTOPBIX IMPOSBISIIOTCA XUMUYECKHE CBOKWCTBA BELIECTB, YCIOBHUSIX UX

IIPOTCKAaHUA 1 crocobax YIPABJICHUA UMU,

o «Ilpumenenue eewecme» — 3HAHUS B3aUMOCBSI3M CBOHMCTB XHMHUUYCCKHX BEIIECTB, HAMOOJIEE HCITONB3YEMBIX B OBITY,

IIPOMBIIIIJICHHOCTH, CCIIbCKOM XO3$II‘/'ICTBG, 3APaBOOXPAHCHHUH U HA TPAHCIIOPTEC,



o «A3blk xumuu» — CUCTEMa 3HAHUN O BAXKHEUINUX MOHSTUSAX XMMHH U XMMHUYECKOW HOMEHKIIATYpe HEOPraHWYECKUX W
oprannueckux BemecTB (MIOITAK u TpuBHManbHOI); BlIaJIcHUE XUMHUUYECKOM CHUMBOJIMKONM M €€ OTpa)KEHHEM Ha MHUCHME,
—XUMHUYECKUMH 3HaKaMH (CUMBOJIaMH), (DOPMyJIbl M YpaBHEHHMs, a TAKXKe MpaBuia mepeBojia MHPOPMAIUU ¢ POJTHOTO S3bIKa

Ha A3bIK XUMHUU U 00PATHO.
MecTo npeamera B y4eOHOM IIaHe

Kpr XUMHUHU B cpez[Hei'I IOKOJIC MPEAYCMATPUBACTCSA CDGI[Gp&JIBHBIM rocyaapCTBCHHbBIM 06p330BaT€HBHBIM CTaHOAapTOM Kak

COCTaBHas 4acTh NMPeAMETHOM 00s1acTu «ECTeCTBEHHO-HAYYHBIE MPEIMETHI.

XuMHUs BKJIIOYEHA B paszienl 0a3ucHOro y4eOHOro miaHa cpeaHei mkoibl «Coaepikanue, GopMUpyeMOe y4aCTHUKAMU
00pa3oBaTeIBLHOTO MPOIIECCay, MOATOMY O0ydaroIuecss MOTYT BHIOpAaTh XUMHIO KaK Ha 0a30BOM, TaK U Ha yriyOJIEHHOM YpOBHE

HJIN K€, B KAYCCTBC AJIbTCPHATHBBI BI)I6paTB I/IHTGI‘pI/IpOBaHHIﬂﬁ KypC «EcTecTBO3HAHUEY.

B 0azucHom yueOHOM TuiaHe 0O0IIe00pa30BaTEeNIbHBIX OpPraHU3alMil W3ydeHHEe XUMHUHU MPOBOAUTCS W3 pacuéra 1 yac B
Heaemo (70 yacoB 3a Ba roja oOy4eHwHs), B COOTBETCTBUU C KOTOPHIM M pa3paboTaHa JaHHas pabodas mporpamma Mo XUMHUU

JUISL CpeHero o01Iero oopa3oBaHus Ha 6a30BOM ypOBHE.
.]II/I‘-IHOCTHBIQ, METANIPECAMETHDLIC 1 MIPEIMCTHBIC PE3YJAbTAaThl 0CBOCHHUA KYpPCa

OOyueHre XMMHH B CpeJHEl IIKoJIe Ha 0a30BOM ypOBHE IO JIAHHOMY KYPCY CIIOCOOCTBYET JOCTHIKCHHIO 00YJarOIIMMUCS

CIICYIOIUX JIUYHOCHHbBIX PE3YIbMAm06:

I) gwyBCcTBa TOPAOCTH 3a POCCHMCKYK) XMMHYECKYK) HAyKy M OCO3HAaHHE POCCHHCKOM TPaXTAHCKOM WICHTUYHOCTH — 8

YEHHOCMHO-0PUeHMAaYyUoHHOU cepe;



2)

3)

4)

1)

2)

3)

OCO3HaBaTh HEOOXOJAMMOCTh CBOEH MO3HABATEIbHOM AESITENIBHOCTH U YMEHUE YIPABISATh €10, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHUIO HA MPOTSHKEHUH BCEH KM3HU; MOHUMAHUE BaXKHOCTU HEMPEPHIBHOTO 00pa3oBaHus Kak (paKkTopy yClemHon

npodeCCUOHANILHON U 00IIIECTBEHHON JEATEIbHOCTH; — 6 no3HAagamebHol (KOTHUTUBHOM, UHTEIJIEKTYalIbHOW) cghepe

FOTOBHOCTh K OCO3HAHHOMY BBIOOpPY JalibHEHIIEH 00pa3oBaTelbHONW TpaeKTopuu wWin cdepbl MNpodhecCHuOHATbHOM

NEATeIbHOCTH — 8 mpYy0osoll cepe;

HCTIPUATHUC BPCIAHBIX ITPHUBBIYCK (KypeHI/ISI, yrIOTpe6JIeHI/I$I AJIKOT'OJIA U HapKOTI/IKOB) Ha OCHOBE 3HAHWUN O TOKCUYECKOM U

HApKOTUYECKOM JICCTBUU BEIIECTB — 8 chepe 300posbechepedcenus u 6e30nacuo2o 0opasa HusHu,
Memanpeomemnvimu pe3yibmamamu 0OCBOSHUS BBITYCKHUKAMHU CPEIHEH IIKOJIBI Kypca XUMHH SBIISTFOTCS :

UCNONIb308aHUe OCHOBHBIX METOJIOB MO3HAHUs (ONpelesieHue MCTOYHMKOB y4eOHOW M HaydyHOW MHGOpMAIMH, MOJy4YeHHE
sToi WHGpOpMaIMu, e€ aHalu3, U yMO3aKIIOYEHHUS Ha €ro OCHOBE, W3rOTOBJIEHHWE W TMpe3eHTaIus HHPOPMAIMOHHOTO
IPOJIYKTa; MPOBEACHUE HKCIIEPUMEHTA, B TOM YHUCJIE M B IPOLIECCE HCCIEAOBATEIbCKOW NEATEIbHOCTH, MOJEIUPOBAHUE
U3y4aeMbIX OOBEKTOB, HAONIOJCHHE 32 HUMH, UX M3MepeHue, GuKcamus pe3yabTaTOB) U UX npuMeHeHue IJisi TOHUMaHUS

Pa3JIMYHBIX CTOPOH OKPYKAOIIEH NCHCTBUTEIBHOCTH;

gr1aoeHue OCHOBHBIMU HHTCJUICKTYAJIbHBIMHA OIICpalluAMU (aHaJII/IB N CHHTC3, CPAaBHCHUC W CHUCTCMATH3allMA, 0606H1€HI/Ie u
KOHKPCTHU3alluA, KHaCCI/I(i)I/IKaHHH " IMOMCK aHAJIOI'OB, BBIABJICHHUC IIPUYHMHHO-CJICACTBCHHBIX CBHSGﬁ, (bOpMYJ'II/IpOBKa T'HuII0TC3,

UX MPOBEpKa U (HOPMYTUPOBKA BHIBOJIOB);

no3HaHue 0OBEKTOB OKPYIKAIOIIET0 MUPA B TUTAHE BOCXOXKJICHUS OT aOCTPAKTHOTO K KOHKPETHOMY (OT 0OIIEero Yepe3 4acTHOE

K €IMHUYHOMY);



4) cnocobHocmb BBIABUTATH UJIEU U HAXOAUTH CPEACTBA, HEOOXOIUMBIE JISl UX JIOCTUKEHHUS;

S) ymenue (HOpMyaMpOBATH LENM M ONPEICNIATh 3aJladyd B CBOEW MO3HABATEIbHOU AESITENIBHOCTH, OMPEEIATh CpPEeAcTBa IS

JOCTHXKCHMUA ueneﬁ M PCIICHUA 3aaa4;

6) onpedensimb pa3HOOOPA3HbIE UCTOYHUKH MOJYUYCHHUS HEOOXOAUMON XUMUYECKOW MH(OpMAINH, YCTAHOBIEHHE COOTBETCTBUS

COACpKaHUA U q)OpMBI MpCaACTaBJICHUA I/IH(I)OpMaI_II/IOHHOI‘O MPpOAYKTa ayAUTOPHUH,

7) ymeHue MPOAYKTUBHO O6H_IaT]'::C$I )51 BBaHMOﬂeﬁCTBOBaTB B IIponecce COBMECTHOU ACATCIIBbHOCTH, YYUTHIBATh MMO3UITUNA APYTUX

YYaCTHUKOB JIEATENbHOCTH, 3P (PEKTUBHO pa3peniaTh KOHPIUKTHI;

8) ecomognocmb K KOMMYHUKAIUM (TPEACTABIATh PE3yJbTaThl COOCTBEHHOW I103HABATEJIBHOU JESITEIBHOCTH, CIBINIATH U

CJIyIIaTh OMIOHEHTOB, KOPPEKTUPOBATH COOCTBEHHYIO MO3UIINIO);

9) ymenue WMCHONB30BAaTh CpPEACTBA HH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TexHonoruit (manee — WKT) B pemenuun
KOTHUTHBHBIX, KOMMYHUKATHUBHBIX M OpPTaHU3AIIMOHHBIX 3a/lad ¢ coOMIofeHueM TpeOOBaHUN HJPrOHOMUKH, TEXHHKHU

0€301aCHOCTH, TUTUEHBI, pecypcocOepe:KeHMS, TPABOBLIX M 3TUUYECKUX HOPM, HOPM HMH(POPMAITMOHHON 0€30MaCHOCTH;

10) gnaoenue SA3bIKOBBIMU cpcaAcCTBaM, B TOM YHUCJIC U A3BIKOM XHMHH — YMCHHC SICHO, JIOTMYHO M TOYHO H3JIaraTb CBOIO
TOYKY 3pCHHA, UCIIOJIb30BATh aACKBATHLIC A3BIKOBBLIC CPEACTBA, B TOM YHUCJIC U CHUMBOJIBHEBIC (XI/IMI/I‘{SCKI/IG 3HAaKH, (bOpMYJ'H)I )41

YpaBHEHHS ).

Ilpeomemnvimu pe3yarpmamamu W3y4YeHUST XUMHUM Ha 0a30BOM YPOBHE Ha CTYNEHU CpeaHEro oOIllero oOpa3oBaHUS

ABJIAIOTCA CIICAYIOINUEC PC3YJIbTATHI.

I. B mo3naBarteqbHOH cepe:



1. 3nanue (nonumanue) TEPMUHOB, OCHOBHBIX 3a4KOHOB U BaKHEUILINX TEOPUH Kypca OPraHUYecKor U oOLIel XUMHUH;

2. ymenue HaOmMOaTh, OMHUCHIBaTh, (PUKCUPOBATH PE3YyJAbTAaThl M JedaTh BBIBOJBI HAa OCHOBE JIEMOHCTPAIIMOHHBIX H

CaMOCTOSTEIBHO MPOBEAEHHBIX IKCIIEPUMEHTOB, UCIIOJIB3Ysl ISl TOTO POAHOM (PYCCKHM MM MHOM) SI3bIK U S13bIK XUMUU;

3. ymeHue KHaCCI/I(l)I/IHI/IpOBaTB XUMHUYCCKHUEC DJJICMCHTLI, IPOCTBIC BCHICCTBA, HCOPraHUYCCKHC H OPraHNMYCCKUC COCIWHCHMUA,

XUMHYCCKHUEC ITPOUCCChI;

4. ymeHue XapaKTCpru3oBaThb 06IJ_[I/IC CBOﬁCTBa, MOJYUCHUC U IPUMCHCHUC HN3YYCHHBIX KJIACChl HCOPTaHUYCCKUX U OPraHUYCCKUX

BCIICCTB U UX Ba)KHEMIIINX HpCHCTaBHTGHGﬁ;
5. onucwisamo KOHKPCTHBIC XUMUYCCKUC PCAKIINHU, YCIIOBUA UX IIPOBCACHUA U YIIPABJICHUA XUMHWYCCKHUMU IIPOLCCCAMU,

6. ymeHue TIpOBOOUTDH CaMOCTOSITCAbHBIM XUMHYECKHUI OKCIICPUMCHT H Ha6JIIOI[aTB I[GMOHCTpaHI/IOHHHﬁ OKCIICPUMCHT,

(1)I/IKCI/IpOBaTB PE3YJIbTAaThl U ACJIAaTh BBIBOABI U 3daKJIIOUCHHA 110 PC3YyJIbTaTaM,

7. npocHosupoeans CBOMCTBA HCU3YYCHHBIX BCIICCTB IO aHAJIOTHUU CO CBOMCTBaMH HN3YUYCHHBIX Ha OCHOBC 3HAHUS XUMHNYCCKUX

3aKOHOMEPHOCTEM;

8. onpedenamev WUCTOYHUKH XUMUYECKOW WHGMOpMAIMK, MOIy4YaTh €€, MPOBOAUTH aHAIHN3, W3TOTABIMBATH HMH(POPMAIIMOHHBIN

MPOAYKT U MPEACTABIIATH €I0;

9. ymemv noavzosamwvcsi 00A3aTEABHBIMUA CHPAaBOYHBIMU MaTepHanamu: [leproaudeckoil CHCTEMOW XMMHUYECKHX DAJIEMEHTOB
. 1. Menneneea, TaOauued  pacTBOPUMOCTH,  DJIEKTPOXMMHUUYECKUM  PSJAOM  HANpPSOKEHUW ~ METAJIOB,  PSAOM
3JICKTPOOTPULIATEIBHOCTH — IS XapAaKTEPUCTUKU CTPOCHUS, COCTaBa M CBOMCTB AaTOMOB XUMHYECKHUX 3JIeMeHTOB [—IV

IICPHUOJ0B U O6p330BaHHBIX HMHU IIPOCTHIX U CIIOKHBIX BCIICCTB,



10. ycmanoeieHue 3aBUCUMOCTHU CBOMCTB U IMPUMCHCHUA Ba)KHCHUIITNX OpraHU4YCCKHX COCIUHECHHUH OT UX XMMHUYECKOIO CTPOCHMUA,

B TOM YHUCJE U 00YCIOBICHHBIX XapAaKTEPOM 3TOT0 CTPOCHHUS (MPEaeIbHBIM WM HEMPEAEIbHBIM) U HATMYUEM () YHKIMOHAIbHBIX
Ipy1,
11. mooenuposarue MoneKys HEOPraHUYECKUX U OPraHUUYECKUX BEILIECTB;

12. nonumarnue XUuMu4eCcKon KapTUHBI MHpPAa KaK HEOThEMJIEMOM 4aCcTU LICJIOCTHOﬁ HaquOﬁ KapTUHBI MUDA.

IL B uneHHoCcTHO-OpUeHTAIIMOHHOI c(epe — dopMupoBaHue COOCTBEHHOM TMO3MIIMU TMPU OICHKE MOCIECACTBUN s

OKpYXaIoIlel Cpelibl AeSITEIbHOCTH YeJI0OBEKa, CBSI3aHHOM C MPOU3BOJICTBOM U MEPepadOTKON XUMUUECKHUX MPOTYKTOB;

III. B TtpynoBoii cdepe — nposedeHue XUMHUUECKOTO OHKCIIEPUMEHTA; pa3zeumue HABBIKOB Y4eOHOH, MPOEKTHO-

HCCHGﬂOB&TGHLCKOﬁ )41 TBOp‘lCCKOI;'I ACATCIIBHOCTH IIPH BBIIIOJJHCHUY MHAWBUAYAJIBHOT'O IIPOCKTA 110 XUMHUH,

IV. B cdepe 310poBoro odpasa ,u3Hu — cobO100eHue MpaBuil O0e30MacHOro oOpalieHusi ¢ BelleCTBaMHU, MaTepualamu;
OKa3aHueE MEePBOM MOMOILIH IPU OTPABJIEHUAX, 0KOraxX U TpaBMax, MOJIYUYECHHBIX B PE3yJIbTATE HAPYIIECHUS IPABUI TEXHUKHU

0€301acCHOCTH MPpHU paboTe ¢ BEIIECTBAMH M JIAOOPATOPHBIM 000pYI0BAaHUEM.



IIpumepHoe TeMaTHYeCKOE INIAaHMPOBaHKe Kypca 11 kiacca 0a30Boro ypoBHs

(1 u B Henemto, Bcero 35 4, u3 HUX | 4 pe3epBHOE BpeMs)

XapakTepuCTUKa OCHOBHBIX BUJOB

1. . MeHpeneeBa  CUMBOJIUKH:

Howmepa
Tema ypoka OCHOBHOE COAEpHKAHUE YpOKa JeATeIbHOCTH 00yuaronuxcs (Ha
YPOKOB TI/TI
YpOBHE Y4€OHBIX JeHCTBUIA)
1—9 Tema 1. CTpoenue BemecTB (9 4)
| OcHOBHBIE CBEACHUS O Ctpoenue aroma: cocTaB sijpa (HyKJIOHbBI) | AprYMEHTHUPOBATh CIOXKHOE CTPOCHHE
CTPOECHHMH aTOMa U 3JIeKTpOoHHas o0onoyka. [lonstue 00 aToMa Kak CUCTEMBbI, COCTOSIIIEHN U3
u3zoronax. [ToHsTue o XuMuyeckoM s1ipa ¥ JIEKTPOHHOU 000JIOUYKH.
3JIEMEHTE, KaK COBOKYITHOCTH aTOMOB C
XapaKkTepu30BaTh YPOBHU CTPOEHUS
OJIMHAKOBBIM 3apsiiOM siApa.
BEILIECTBA.
Jlemoncmpayuu. I1opTpeTsl .
OnuceiBaTh yCTPOMCTBO U paboOTy
3. Pezepdopna, H. bopa. bospioro agpoHHOrO KOJuaiaepa
Buneodparmentst u ciaiinbl «bosbioit
aJpOHHBIN KOJIaUIep», « Y POBHU
CTPOEHMS BELECTBA»
2 [Iepuonnueckas cucrema duznueckuil cMbIC] TPUHATON B Tabnuie | ONUChIBaTh CTPOEHUEM aTOMa




XUMHNYCCKUX 3JICMCHTOB

J1. 1. MeHpaeneeBa B CBETE

YUEHHUS O CTPOEHUU aTOMa

HOPSIIKOBOTO HOMEpa 3JIeMeHTa, HoMepa
nepuona u HoMmepa rpynmbl. [lonsrtue o
BaJICHTHBIX 3JeKTpoHaX. OToOpakeHue
CTPOEHHUS  DIEKTPOHHBIX  000JI0ueK
aTOMOB  XHMHYECKHUX  DJJEMEHTOB C
MIOMOIIIBIO DJIEKTPOHHBIX M 3JIEKTPOHHO-

rpaduyeckux Gopmy.

OObsicHeHue 3aKOHOMEPHOCTEH
U3MEHEHHSI  CBOMCTB  DJJIEMEHTOB B
nepuojax M Tpynmax MepuoandecKon
CUCTEMBI, Kak CJIEJICTBUE ux
AJIIEKTPOHHOTO CTPOEHUS. DJIEKTPOHHbBIE

ceMelcTBa XUMHUYECKUX DJIEMEHTOB.

Jemoncmpayuu. Paznudaabie GOpMBI
[lepronueckor CUCTEMBI XUMHUYECKUX
anemeHnToB /1. 1. Menaeneesa. [loprper

. 1. Menpeneena.

Jlabopamopnuvie onvimaoi.

MonenupoBanue NOCTPOCHUS

XUMHYECKOTO AJIEMEHTA HA OCHOBE €r0
MOJI0KEHUS B IEPUOIUYECKON CUCTEME
. . Menpeneena.

3anuchIBaTh AJIEKTPOHHBIE U
AIIEKTPOHHO-Tpaduyeckue GopmyJibl

XUMHUYCCKHUX DJICMCHTOB.

OnpenensiTe OTHOUIEHUE XUMHYECKOTO
3JIEMEHTA K OIpeNeIEHHOMY

AIIEKTPOHHOMY CEMEMUCTBY




ITeproanueckon CUCTEMBI C IIOMOILBIO

KapTOueK

CpaBnenue [lepnoanueckoro
3aKOHA U TEOPUU XUMHUYECKOTO
cTpoeHus Ha unocodckoit

OCHOBC

HpCI[HOCBIJIKI/I OTKPBITHA

HepI/IOI[I/I‘ICCKOFO 3aKOHa u TCOpHUHU
XUMHUYCCKOIo0 CTpPOCHUA OPraHUYCCKUX
COGI[I/IHGHI/If/'I; POJIb JIMUHOCTU B HUCTOPUU
XUMHU, 3HAYCHHUC MMPaKTHUKH B
CTAaHOBJICHHUHU W PA3BUTHU XUMHYCCKHUX

TEOPUH.

Jlemoncmpayuu. Iloptpetsr 1. U.

MenpeneeBa u A. M. bytiepoa

[IpencTaBiaTh pa3BUTHE HAYYHBIX
TEOPHUH IO CIIUPATTH HAa OCHOBE TPEX
dbopmynupoBok [lepronuueckoro
3aKOHA M OCHOBHBIX HalpaBJICHUH
pPa3BHUTHSI TCOPUHU CTPOCHUS
(XMMHUYECKOT0, AJICKTPOHHOTO 1

IIPOCTPAHCTBEHHOIO).

XapakTepu3oBaTh poJib MPAKTUKH B
CTaHOBJICHUU U PA3BUTHH XUMUYECKON

TEOPHUH.

ApPrymMeHTUpOBaTh YyBCTBO FOPJIOCTH 3a
JOCTHKEHUSI OTE€UYECTBECHHON XUMHUU U

BKJIaJ] POCCUUCKUX YYEHBIX B MUPOBYIO

HayKy

HMonnas xuMuueckas CBs3b U

HOHHBIC KPUCTAJNIMYCCKHUC

Katuonbl M aHMOHBI: HX 3apsaabl H

KJaccu(UKaIMs 10 COCTaBy Ha MPOCTHIS

u cioxuble. [IpencraBurenu. Ilonstue

XapakTepu30BaTh HOHHYIO CBSI3b KaK
CBSI3b MEXTy HOHAMH, 00PA3yIOIIHUMUCS

B pe3yJbTaTe OTAa4u WIH Ipuéma




pEeLIETKU

00 MOHHOM XMMHUYECKOU CBA3u. MoHHAA
KpUCTAJUTMYECKas peréTka U GU3ndecKue
CBOMCTBA BEIIECTB, O0YCIOBICHHBIE ATUM

CTPOCHUEM.

Jlemoncmpayuu. Mosienb MOHHON
KPUCTAJUIMYECKOU PEIIETKU Ha PUMEPE
XJIopHUa HaTpus. MuHepassbl ¢ 3TUM
TUTIOM KPUCTAJUIMYECKOU PEIIETKOMN:

KaJIbLIUT, I'aJIUT.

9JICKTPOHOB aTOMaMHU UJIK I'pyIllaMn

aTOMOB.

OnpenensTe NPpUHALIEKHOCTD HOHOB K
TOM WJIA UHOU TPYIIIE HA OCHOBAHUU UX

3apsaaa U CoCTaBa.

XapakTepu3oBaTh (pU3nyYecKrue CBONCTBA
BEILIECTB C MOHHOW CBS3bIO, KaK
GYHKIMIO BU/Ia XUMUYECKOHN CBSI3H U

TUIA KPUCTAIUIMYECKON PEMIETKN

KoBaneHntnas xumunueckas
CBA3b. ATOMHBIE U
MOJIEKYJISIPHBIE

KPUCTAJUIMYECKUE PELIETKU

[lonssTHE O~ KOBAJICHTHOW  CBSI3M.
DIEeKTPOOTPULATEIBHOCTD, HEMOJISIPHAS U
NOJISIpHAS KOBAJICHTHBIE CBSI3U.
Kparnoctp KOBAJICHTHOU CBSI3H.
MexaHu3Mbl 00pa30BaHMs KOBaJIEHTHBIX
CBsA3€i:  OOMEHHBIM W  JOHOPHO-
akuentopHeld. [lossipHOCTE  MOJIEKYIIBI,
KaK CJEICTBHE IOJAPHOCTH CBS3U W
reoMeTpur MoJIeKyibl. Kpucramnmnueckue

peHIéTKI/I C OTHM THUIIOM CBA3HU:

OmnwuchBaTh KOBAJICHTHYIO CBS3b, KaK
pe3ynbTaT 00pa3oBaHUs OOITUX
DJIEKTPOHHBIX TIAp WM KaK pe3yabTar
NIEPEKPBIBAaHUS JIEKTPOHHBIX

opOuTaneu.

KnaccudunmpoBaTs KOBaJeHTHBIC
cBsi3u 1o DO, KPaTHOCTHU U CIIOCO0Y
MEPEKPBIBAHUS AIEKTPOHHBIX

opOuTaeil.




MOJIEKYJISIpHbIE U aTOMHbIE. PU3NYECKue
CBOMCTBAa  BEIECTB, OOYCIIOBJICHHBIE

THUIIOM KPUCTATINIHMYCCKUX peI_HéTOK.

Llemoncmpayuu. Monenu MONEKyIIpHOU
KPUCTAJUTMYECKOW PEIETKU HA TPUMEPE
«CYXOro JIbJa» WX U0J1a U aTOMHOU
KPUCTAJUTMYECKOW PEIETKU HA IPUMEPE
anMasa, rpadura M kBapua. Mopenp

MOJIsIpHOTO 00BEMa rasa

XapakTepu3oBaTh (pU3NYECKUE CBOMCTBA
BEIIECTB C KOBAJICHTHOM CBA3BI0, KAK
(GYHKUHMIO KOBAJIEHTHOM CBSA3M M THIA

KPUCTAJUIMYECKON PEIIETKU

Merannuuyeckas XuMU4YecKas

CBA3b

IloHgTHE O METAJUIMYECKOU CBIA3U WU

METaJTMYECKUX KPUCTAITUYECKHUX
peléTKax. dusznueckue CBOMCTBA
METaJIJIOB Ha OCHOBE 170'¢

KpUCTAJTIMYCCKOI'O CTPOCHMUA.
HpI/IMeHeHI/Ie MCTAJZIOB Ha OCHOBC HX

CBOMCTB. YEpHBIC U LIBETHBHIC CILJIABBI.

Jlemoncmpayuu. Monaenu

KPUCTAJUIMYECKUX PEIIETOK METAJUIOB.

Jlabopamopnuvie onvimeoi.

XapakTepu30BaTh METAJUTHUCCKYIO
CBSI3b KaK CBSI3b MEXK/Iy HOH-aTOMaMH B
MeTaJlIaXx M CIIaBaX MOCPEICTBOM
00001IECTBIEHHBIX BAJIEHTHBIX

DIIEKTPOHOB.

OOBSICHATH €AUHYIO IPUPOTY

XUMHUYECKUX CBA3EU.

XapakTepu3oBaTh (pru3ndecKrue CBONCTBA
METaJIOB, KaK (QyHKITUIO

METAJUINUYECKOU CBA3U U METAJINUYECKOU




KonctpynpoBanne monenu

METAIUITMYECKON XUMHUUECKOU CBA3U

KPUCTAJUIMYECKOU PEIIETKU

BOI[OpOI[HaSI XHUMHYCCKasA CBA3b

MexmonexkyispHas u
BHYTPUMOJIEKYJISIPHAs BOZOPOJIHBIE

CBA3U. 3HaueHUe MCIKMOJICKYJIIPHBIX
BOOOPOAHBIX CBsI3€H B Npupoac U KXKNU3HU

YCJIOBCKA.

HHemoncmpayuu. BuneopparmeHTsl u

cnaitibpl «CTPYKTYpBhI OesKay.

Jlabopamophvie onvimoi. JleHaTypanus

XapakTepu30BaTh BOJOPOJAHYIO CBSI3b

KaK 0COOBII THII XUMUYECKOM CBA3H.

Pa3nuuars MEXMONEKYISAPHYIO U
BHYTPUMOJIEKYJISIPHYIO BOJOPOIHBIE

CBi3H.

PaCKpBIBaTB POJIb BOJOPOAHBIX CBsI3eH
B OpraHn3aliv MOJICKYJI

ouononumepos, — 6enkoB u JJHK, — Ha

Oenka OCHOBE MEXITPEAMETHBIX CBS3EH C
ouomnoruei
[Tonumepsl [lomydyeHue  MOAMMEPOB  PEAKIUAMU | XApAKTEPU30BATH IMOJIUMEPHI KaK

MOJIMMEPHU3aLlMM M TOJIMKOHICHCALIUH.
Baxwuelmue npenctaBuTeNny macTMace u
BOJIOKOH, HX IIOJy4YE€HUE, CBOMCTBA H
IIPUMEHEHUE. [TonsTHE 0

HCOPTraHUYCCKUX MMOJIMMEpax n ux

BBICOKOMOJICKYJIAPHBIC COCIUHCHUA.

Paznuuate peakuuu noamMepusanuu u

INOJIUKOHACHCAIINH.

OnuceIBaTh BayKHEHIIINE npeaACTaBUTCIN

Ia1acTMacC U1 BOJIOKOH U HA3bIBATb




MpCACTABUTCIIN.

Hemoncmpayuu. Komnekuuu
«IImactmaccely, «Bonoknay. O6pa3isl
HEOPraHWYECKUX ITOJIMMEPOB — BEILECTB

ATOMHOU CTPYKTYPBI

00JaCTH UX TPUMEHEHUS.

YcranaBiuBaTh €AUHCTBO
OPraHUYEeCKOU U HEOPraHUYECKON
XHUMHUHU Ha IPUMEPE HEOPraHUYECKUX

HOJIUMEPOB

I[I/ICHepCHBIe CHUCTCMBI

[lonssTie 0  mucmepcHoit  (daze U
JUCTIEPCUOHHON  cpenme.  ArperaTHoe
COCTOSIHME pa3Mep 4dYacTull ¢a3bl, Kak
OCHOBA JIJIS KJIacCU(HUKAITUU JTUCTICPCHBIX
CUCTEeM. DMYJIbCHH, CYCTICH3UH, adPO30JIH
— TPYIIBI TPYOOTUCTIEPCHBIX CUCTEM, UX
NPECTAaBUTENIN. 30JId U T — TPYIIIbI
TOHKOJIUCTICPCHBIX CHCTEM, 170
npencraBurenu. [loHaTne o cuaepesnce u

KoaryJrsanuu.

Hemoncmpayuu. Komnexkmuu o6pasion
Pa3JIUYHBIX TUCIIEPCHBIX CUCTEM.

Cunepesuc u KoaryJsius

Jlabopamopnvie  onvimsi.  IlonyuyeHue

XapaKTepI/IBOBaTB Pa3JINIHBIC THUIIBI
AUCIICPCHBIX CUCTEM HAa OCHOBC
arperaTHoro COCToOAHUA }II/ICHepCHOﬁ

(dha3pl 1 TUCTICPCUOHHON CPEIbI.

PaCKpLIBaTL POJIb PAa3JIMYHBIX TUIIOB
AUCIICPCHBIX CUCTEM B JKU3HU ITPUPOALI

H 001I1eCTBA.

[TpoBoaKTH, HAOTIOAATH U OITUCHIBATH

XUMUYECKUHN SKCIIEPUMEHT




KOJUIOMIHOT'O PAacTBOpa KypUHOTo Oenka,
UCCIIEJOBAHNE €r0 CBOMCTB C IOMOIIBIO
Ja3epHOM YKa3KM M TPOBEAECHUE €rO
neHarypauuu. IlonydeHue  smynbscuu
pPacTUTENBHOIO Maclia U HaOJIoJeHue 3a
e€ paccioenuem. [lonmyuenue cycneH3un
«HU3BECTKOBOIO MOJIOKa» M HabJtoJIeHne

3a €€ cequMeHTauen

10—21

Tema 2. Xumnueckue peakuuu (12 v)

10—11

KJ'IaCCI/I(I)I/IKaIII/I}I XHUMHYCCKHNX

peakiuin

AnnoTponuzainus ¥ HM30MepHu3alus, Kak
peakuuu  06e3  HU3MEHEHUs  COCTaBa
BEUIECTB. AJUIOTpONUS U €€ NPUUYUHBL.
Kiaccudukanus peaknuii mo pa3imaHbIM
OCHOBAaHMSIM: IO YHCIY M COCTaBy
peareHToOB M MPOAYKTOB, 1o (ase, o
UCTIOJIb30BAHUIO  KaTaiu3aTopa WU
dbepmenTa, mo TemwioBOMYy 3ddekry.

TepMOXUMHYECKUE YPAaBHEHUS PEAKIUN.

Ol'IpGI[CJI}ITB MMPUHAJICKHOCTD
XHMHYECKOU PCAKIIUN K TOMY WU
HHOMY THUITY HAa OCHOBAHHUH I10

Pa3IMYHBIX IPU3HAKOB.

OTtpaxkaTh Ha TUCHME TEIUIOBOM A deKT
XUMHYECKUX PEAKIIUI C IIOMOIIBIO

TEPMOXUMHUYECKUX YPABHCHUH.

[loaTBepkaaTh KOJIMYECTBEHHYIO
XapaKTEPUCTUKY IK30- U

SHJIOTEPMHUUYECKHUX PEAKLIHNMI pacyETaMu




Jlemoncmpayuu. PacTBopeHHne CepHOU
KHUCJIOTHl U aMMHAYHOM CEIUTPHI U
dbuKcalys TeIIOBBIX SIBICHUM JIJISI TUX

mponecCcoB

10 TCPMOXUMHUUCCKUM YPABHCHHAM.

12

CKOpOCTB XUMHYCCKHNX

peakiuin

(DaKTOpBI, OT KOTOPBIX 3aBUCHUT CKOPOCTb

XUMUYECKHUX peaKInii: pupoia

pearupyommx BENIECTB, TeMIeparypa,

IJI0IIAAb 170, COIIPUKOCHOBEHMUS
pearupyrommx BEILIECTB, 150,
KOHIICHTpaLHs, IIPUCYTCTBUE

katanmm3aropa. lloHATHE O KaTamuse.
depMeHTHI, Kak OMOJIOTHYECKUE
KaTaau3aTophl. Nuruburopsl, KaK
«aHTOHUMBI»  KaTalIW3aTOPOB H  HX

3HA4YCHUC.

Jlemoncmpayuu. B3aumoienctBust

pacTBOPOB COJITHOM, CEPHOU U YKCYCHOU

VYcranaBnuBaTh 3aBUCHMOCTh CKOPOCTH
XUMHUYECKOU PEaKIIUu OT MPHUPO/IbI
pearupyrommx BEMecTB, UX
KOHLICHTPALINH, TEMIIEPATypPhl U

mIonraau uX COIMMPUKOCHOBCHUAA.

PackpbIBaTh poJb KaTaau3aTopoB Kak
(bakTOpOB yYBETUYEHUSI CKOPOCTHU
XUMHUYECKOW pEeaKIni U pacCMaTpUBaTh
UHTHOUTOPHI KaK «aHTOHUMBI»

KaTaJIn3aToOpPOB.

XapakTepu3oBaTh (PEpPMEHTHI Kak

OHOJIOTHYECKHE KaTaJIn3aTOPhbI




KHCJIOT OIMHAKOBOW KOHIEHTPALUHU C
OJIMHAKOBBIMU KYCOYKaMU (TpaHyJIaMH)
LMHKA U B3aUMOJEHCTBHE OJJMHAKOBBIX
KyCOUYKOB Pa3HbIX METAJIJIOB (MarHus,
LUHKA, eJe3a) C paCTBOPOM COJISTHOU
KHCJIOThI, KaK IPUMEP 3aBUCUMOCTH
CKOPOCTH XUMHUYECKHX PEAKIIUN OT
IpupoAbl BeuecTs. Bzanmonaencreue
pPacTBOpPOB THOCYJIb(aTa HATPUS
KOHLICHTPALIMKU U TEMIIEPATyphl €
pPacTBOPOM CEPHOU KUCIIOTBHI.
MonenupoBaHue «KUIALIETO CIOS.
['ereporenHsblii KaTajau3 Ha IPUMEpPE
pasIoKEeHUs EPOKCUIA BOAOPOa B

IIPUCYTCTBUU JUOKCHIA MApraHLa.

JlabopamopHvie onvimei. Vicmons3oBaHue
HEOPraHMYECKUX KaTain3aToOpoB (coei
xKejesa, MoJUa KaJlksl) U MPUPOAHBIX
00BEKTOB, COJIEpKaIMX KaTanaszy (CbIpoe

MSICO, KapTo(elb) A pa3ioKeHHUS

OEJIKOBOM MPHUPOABI U PACKPBIBATH UX
pOJIb B IPOTEKAaHUU OMOXUMHUYECKUX
peaKLnii Ha OCHOBE MEXIIPEIMETHBIX

CBA3€EM ¢ OMOJIOTHUE.

HpOBOI[I/ITB, Ha6J'II-OI[aTB N OIIMCBIBATh

XUMHUYCCKUM OKCIICPUMCHT




IEpoKCHuaa BOAOpOaAa

13

O6paTUMOCTh XUMHUUYECKUX
peakuui. XuMU4eCcKoe
PaBHOBECHE U CIIOCOOBI €T0

CMCIICHUA

Knaccudukanus XuMHUUECKUX PEAKIHMA
0 MpU3HAKy uX HampabieHusa. [lonstue
00 00paTUMBIX PEAKIUSIX U XUMHUYECKOM
paBHoBecuu. Ilpunuun Jle-Illarense u
CIOCOOBI CMEILICHUS XUMHUYECKOTO
paBHOBecusa.  OOmas XapakTepucThka
peaKkiuii CUHTE30B aMMHuaka M OKcHaa
cepel(VI) u paccMmoTpeHue yclioBuid
CMEILCHUS 150, PaBHOBECHS Ha

IMPpOU3BOACTBC.

HHemoncmpayuu. CMellieHne paBHOBECHUS

B cucteMe Fe’* + 3CNS™ « Fe(CNS)3

Jlabopamopnuvie onvimsi. nmocTtpanms
npaswia beprose Ha npakTuke —
POBEJICHNE PEaKInii ¢ 00pa30BaHHEM

ocaJlKa, ra3a U BOJbI

OnuceIBaTh COCTOSTHUSA XUMUYECKOTO
paBHOBECHS U MpeasiaraTb ClocoObl €ro
CMEIIEHHS] B HEOOXOIUMYIO CTOPOHY Ha
OCHOBE aHaJIN3a XapaKTePUCTUKHU

peakuuu u npuHiuna Jle-Illarense.

HpOBO)II/ITB, Ha6J'II-OJIaTB N OITNCBIBATh

XUMHUYCCKUM OKCIICPUMCHT




14—15

I'mnponus

OO0patuMblii 1 HEOOPATUMBIN THAPOIIU3BI.
I'mpponus coner u ero tumsl. I'maponus
OPraHUYECKUX COCJUHEHHH B JKUBBIX
OpraHu3MoOB, Kak OCHOBa  OOMeHa
BenlecTB. [loHsTne 00 3HEpreTnyeckoM
oOMeHe B KIETKE W POJM TUAposH3a B

HEM.

Jlabopamophvie onvimsi. VictibiTanue
WHJIUKATOpaMHU CPEAbl pACTBOPOB COJIEH

Pa3JINYHBIX THUIIOB.

OnpenensaTe TUI TUAPOIU3A COJIU Ha

OCHOBE aHajau3a e€ CoCTaBa.
KnaccuduumpoBaTs runpous conei
10 KAaTHOHY U aHUOHY.

XapakTepu30BaTh POJIb FUAPOIU3A
OpraHMYeCKUX COEAMHEHUH, KaK
XHUMHYECKOW OCHOBBI OOMEHA BELIECTB U

9HCPTIUHU B JKHUBLIX OPraHU3Max.

HpOBOI[I/ITL, Ha6J'II-0I[aTI> N OITKUCBhIBATH

XHMHUYECKUM OKCIICPUMCHT

16

OKHUCIIUTETBHO-

BOCCTAaHOBUTCIIBHBIC PCAKIINH

CreneHb OKHUCIICHUS W €€ OIpe/elicHHUe
1o dbopMmysaM  OpraHMYEeCKHX U
HEOPTraHWYECKUX BEIIECTB. JJIEMEHTHI U
BEIIECTBA, KaK OKHUCJIUTETTN "
BoccTaHoBuTenu. [loHsiTHE O mMpormeccax
OKHUCJICHUS u BOCCTaHOBJICHHSI.

CocraBiieHHE YpaBHEHUM XHUMHUYECKHX

OHpCI[CJIfITI: OKHUCJIHUTCIBHO-
BOCCTAHOBHTCIIBHBIC PCAKIIUH KAK
IMponcCChbl C UBMCHCHHUCM CTCIICHEH
OKHCJICHUA 3JICMCHTOB BCIIICCTB,

YYaCTBYIOIIUX B PEAKIIUU.

Pazanyath OKMCIIMTEND U

BOCCTAHOBHTCIIb, ITPOLCCChI OKHUCICHUA




peaKI_[I/Iﬁ Ha OCHOBC SJICKTPOHHOT'O

OanaHca.

Jlemoncmpayuu. B3auMoJIeNCTBUE LIUHKA
C COJITHOU KHCJIOTOM U HUTPATOM

cepebpa.

Jlabopamophvie onvimuvl. OKUCIUTETHHO-
BOCCTAaHOBHTEIIbHAS PEAKIIUS U PEaKITUs
oOMEHa Ha MpUMepe B3aUMOICHCTBUS
pactBopoB cynbdara meau(ll) c xxemnezom

" paCTBOPOM IIICIIOYH.

1 BOCCTAaHOBJICHUA.

CocraBnsats ypaBHenust OBP Ha ocHOBe

AJIIEKTPOHHOTO OajaHca.

[IpoBoaNTH, HAOIIOAATH U OMTUCHIBATH

XUMHUYCCKUM OKCIICPUMCHT

17-18

DJIEKTPOJIN3 PACIIaBOB U
pactBopoB. [IpakTrnueckoe

IMPUMCHCHHUC 3JICKTPOJIN3a

XapakTepuCcTUKa  JJIEKTPOIM3a,  Kak
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIHHOTO

nporiecca. OCOOEHHOCTH  DIIEKTPOIH3a,
MPOTEKAIOIIETO B pacTBopax
AIEKTPOJIUTOB. [IpakTrueckoe
NPUMEHEHHE DJIEKTPOJU3a: IMOJIyYeHUe
rajoreHoB, BOJIOPO/IA, KHCIIOPO/Ia,

mMCJIOYHbIX MCTAIJIOB H IHCJ'IO‘—ICFI, a

OnuchIBaTh 3JIEKTPOIIU3 KaK
OKHUCJIUTETbHO-BOCCTAHOBUTEIbHBIN

poIiecc.

Pa3nuyars 351€KTpOJIN3 pacIuiaBoOB U

BOJHLBIX paCTBOPOB.

XapakTepu30BaTh MPAKTUYECKOE

3HAYCHHUC JJICKTPOJIM3a Ha ITPUMCPC




TaK>xe AJFOMMHUSA 3JIEKTPOJIU30M
paciyiaBOB U PacTBOPOB COCIMHEHUU
ITUX 3JIEMEHTOB. Ilonstue 0
rajabBaHOIIACTHUKE, raJbBaHOCTETUH,

pauHUPOBAHUHU LIBETHBIX METAJLJIOB.

Lemoncmpayuu. KoHCcTpynpoBaHue
Mojienu AekTponuzépa. Buneodparment
C MIPOMBILIJIEHHON YCTAaHOBKH JJIS

MMOJYYCHHA AJIFOMHUHUA

MOJIYUYCHHA aKTHUBHBIX METAJIJIOB U
HEMCTAJIJIOB, 4@ TAKXKC
rajJgbBaHOIINIACTUKH, T'aJIbBAHOCTCTHH,

padUHUPOBAHUY IIBETHBIX METAJIJIOB

19 [MpakTraeckas padorta Ne 1. Pemenue skcriepumMeHTanbHbIX 33724 o | [ImanupoBaTh, NpoBOAUTH HAOIIOIATH U
Perenne SKCriepuMEeHTATBHBIX | TEME «XUMHUYECKask peaKius» OIMCHIBATh XUMHUYECKHIA SKCIIEPUMEHT C
3a11aq 1Mo TeMe « XUMHUYECKast COOJTFOICHHEM TIPABHJI TEXHUKU
peaxIus Oe3ormacHOCTH

20 [ToBTOpEeHue n 06061ICHHE TectupoBaHue, peuieHue 3aaad u BBINIOTHAT TECTHI, pelliaTh 3aJa4u U

U3yYEHHOTO

YIPAXHEHUH I10 TEME

YIpaXHEHUS 110 TEME.

[TpoBOIUTE OIIEHKY COOCTBEHHBIX

I[OCTI/I)KCHI/H?I B YCBOCHHMHU TCMEI.




KoppektupoBaTh CBOM 3HAHUS B

COOTBCTCTBUM C IINIAHUPYCMbIM

pe3yJIbTaTOM

21 Kontponrsnas padora Ne 1 «CtpoeHue BemecTBa. XUMHUECKash pEaKIUs»

22—30 Tema 3. BemecTBa u ux cBoiicTa (9 4)

22 Mertabl Pu3nueckue CBOMCTBA METAUIOB, Kak | XapaKTepu3oBaTh buznueckue 51
byHKIMS WX  CTpoeHus.  JlemeHue | XHMHUYECKHME CBOWCTBA METAJUIOB Kak
METaJIJIOB Ha TPYIINBI B TEXHUKE U XUMUHU. | QYHKIIMIO CTPOCHHS WX aTOMOB U
XUMHUYECKHE CBOMCTBA META/UIOB M | KPUCTAUIOB HA OCHOBE MPECTaBICHUN
AJIEKTPOXUMHUYECKUIN psf HanpspkeHuil. | 00 OBP u  monokeHuss MeTaaioB B
[TonsiTue 0 METAUIOTEPMUU | JIEKTPOXUMUUYECKOM PNy HAIIPSIKEHUM.
(UTIOMMHOTEPMUM, MATHUETEPMUU U JIP. ). .

HaGmronath 1 onuceIBaTh XUMHUYECKU I

Jlemoncmpayuu. Konnexkiys MeTaios. DKCIIEPUMEHT
BzaumoneicTBre KOHIIEHTPUPOBAHHOMN
A30THOM KHCJIOTHI C MEABI0. Bempiika
TepMuTHOM cMmecu. [lopTper
H. H. bekerosa

23 Hewmeramnel. biiaropoinsie Hemetanne! kak okuciutenun. Hemetanis!l | OnuceiBaTh 0COOEHHOCTH MOJI0KEHUS




ra3bl

KakK BOCCTAHOBHUTEIH. Psn
DJIEKTPOOTPULIATENBHOCTH. HNueptHbie

WM OJIarOpOJIHBIE Ta3kl.
Jlemoncmpayuu. Konnexkuuss HEMETaIoB.

Bcenpika u€proro nopoxa. BeirecHenue
rajoreHOB U3 UX PaCTBOPOB JIPYTUMHU

rajJJorcHaMu

HeMeTalioB B [lepuoauueckoii Tadnuiie
. . Menneneesa, CTpoeHUE UX

aTOMOB U KpUCTAJIJIOB.

CpaBHUBATh CIOCOOHOCTH K

AJJIOTPOIINHU C MCTAJUIIAaMHU.

XapakTepu3oBaTh 00IHME XUMUUECKUE
cBoiicTBa HEMEeTAJUIOB B ¢cBeTe OBP 1 ux
MOJI0KEHUS HEMETAJIIOB B ALY

QJICKTPOOTPHUIATCIIBHOCTHU.

Ha6JIIOI[aTB 1 OIIUCHIBATh XUMHYECKUMN

SKCIICPUMCHT

24

Kuciorsl HEOprannyeckue u

OpPraHU4YCCKHC

Kucnoret ¢ TOYKM 3peHUsT aTOMHO-
MOJIEKYJISIpHOTO  yueHus. Kwucinorsl ¢
TOYKHU 3peHUs TEOPUH
AIEKTPOIUTHUYECKOU JACCOLIMALIHAH.
Kucnorel ¢ TOYKM 3peHHs] NPOTOHHOU
teopur. OOIMMEe XUMHUYSCKHE CBOMCTBA

kucnot. Kitaccudukanus Kucmor.

CooTHOCUTH TIpEJCTaBUTEICH
OpPraHWYECKUX U HEOPTaHUUIECKHUX
KHUCJIOT C COOTBETCTBYIOIICH

KJ1acCU(DUKAITMOHHOW TPYIITION.

OmnuceIBaTh 00IIME CBOMCTBA
OpraHWYECKUX U HEOPTaHUUICCKHUX

KUCJIO0T B cBeTe TO/l U ¢ mo3unuu




JlabopamopHuwiii onvim. UccnenoBanue
KOHIIEHTPUPOBAHHBIX PACTBOPOB COJITHOMN
Y YKCYCHOM KHCJIOT KaneJlbHbIM METOA0M

npu UX pa3zdaBICHUH BOJOM.

OKHCJICHUA-BOCCTAHOBJICHHA KaTHOHA
BOAOpPOZa UJIM aHHMOHA KHCJIIOTHOTO

ocCTaTkKa.

OnpenensiTh 0COOCHHOCTH XUMHUYECKUX
CBOWCTB a30THOM, KOHIIEHTPUPOBAHHOM

CEpHOM U MYPaBbUHOU KUCIIOT.

[IpoBoaNTE, HAOMIOATE U OOBICHATH
PE3yIbTaThI MPOBEAEHHOTO

XUMHUYCCKOI'O OKCIICPUMCHTA

25

OcHoBaHus HCOPTaHUYCCKHC U

OpPraHUYCCKHC

OcHOBaHMS C TOYKH 3pEHUS] ATOMHO-
MOJIEKYJISIpHOTO y4yeHusi. OCHOBaHHS C
TOYKHU 3pEeHUS TEOPUH
AIEKTPOJIUTHIECKOMN JTUCCOLIMALINH.
OcHOBaHMS C TOYKH 3pEHHUS MPOTOHHOMU
teopun. Kmaccudukanus OCHOBaHHUIA.
XUMHYECKHUE CBOMCTBA OPraHUYECKHUX H

HEOPTraHWYECKUX OCHOBAHUIM.

Jlemoncmpayuu. Konnexuus menoyen u

aMuHOB. B3anMojeicTBrue napos

OnuceIBaTh HCOPTaHNYCCKHNC OCHOBAHUA

B cBeTe TO/I.

XapakTepu3oBaTh CBOMCTBA
OpPraHUYECKUX U HEOPTaHUYECKHUX

OECKUJIOPOIHBIX OCHOBAHUH B
CBETE IPOTOHHOMN TEOPUHU.

[TpoBoaMTH, HAOTIOAATH U OTIUCHIBATH

XUMHYECKUI OKCIICPUMCHT




KOHILICHTPUPOBAHHBIX PACTBOPOB COJITHOM
KHUCJIOTHI M aMMHUaKa («JIbIM 0€3 OTHS»).
[TonyueHne amMmMuaka U U3y4e€HUE €TO

CBOWCTB.

JlabopamopHnvie onvimsi. [lonydenue
HEpPAaCTBOPUMOIO THAPOKCHU]IA U €TO

B3aMMOJICMCTBHUE C KHUCJIOTOMN

26

AmpoTepHbIie coeAMHEHUS
HEOPraHU4YECKUE U

OpPraHNYCCKHC

Heoprannueckue amdorepHbie
COEIMHEHHUS: OKCHUJIBI U THUJIPOKCUIBI, —
UX CBOWCTBA U MOJTyYCHHE.
AmpoTepHbIe OpraHnyecKue coeaMHEHUs
Ha npuMepe aMuHOKucHoT. [lenTuasl u

NEeNITuaHas CBA3b.

Jlemoncmpayuu. Paznmuanele cirydyaun
B3aMMOJICCTBUS PACTBOPOB COJIEN

AJIIOMHHHS CO IIEJT0UBIO.

JlabopamopHnvie onvimui. [lonydyenune

aM(OTEPHOTO THAPOKCHIA U U3YUCHHE

XapakTepu3oBaTh OPraHUYECKUE U
HEeOpraHndeckrue aMmpoTepHbIC
COCIMHEHHUS KaK BEIEeCTBA C
JIBOMCTBEHHOM ()YHKITMEH KHCIOTHO-

OCHOBHBIX CBOMCTB.

ApryMeHTUpOBaTh CBOMCTBA
AMHUHOKHCJIOT KaK aM(pOTEPHBIX

OPTraHUYECKUX COCTMHEHUH.

PackpeiBaTh Ha OCHOBE
MEKIIPEIMETHBIX CBS3EH ¢ Onooruei

PpOJIb aMHMHOKHCJIOT B OpraHru3aliu




€r0 CBOMCTB

KHN3HHU

27 Conn Knaccuduxanus coneit. JKECTKOCTh BOABI | XapaKTepru30BaTh COJIU OPraHUYECKUX U
u crnocoObl e€ ycrpaHeHus. I[lepexoj | HEOpraHUYECKUX KHUCIOT B CBETE TEOPUU
kapOoHaTa B TUApOKapOOHAT U OOPATHO. | SIEKTPOIUTUYECKON TUCCOLUALINU.
OO01mue XMMUYECKUEe CBOMCTBA COJISH.

COOTHOCUTH TIPEJCTaBUTEIICH COJIEH
Jlemoncmpayuu. 1lonydenune xECTKON OPTaHUYECKUX U HEOPTAaHUUYECKUX
BOJbI U YCTpAHEHHE €€ )KECTKOCTH. KHCJIOT C COOTBETCTBYIOIIEH
KJ1IacCU(UKAITMOHHOMN TPYIITION.
Jlabopamopnvie onvimui. [IpoBenenne
KAueCTBEHHBIX PEAKIU 110 ONPEACICHUIO | XapaKTepU30BaTh KECTKOCTh BOABI U
coCTaBa COJIH. npeajaraTh CrocooObl €€ ycTpaHeHUS.
OmnuceIBaTh 00IIME CBOMCTBA COJIEH B
ceete TO/I.
[TpoBoauTH, HAOIONATH U OMTUCHIBATH
XUMHYECKUHN DKCTIEPUMEHT
28 [TpakTueckast padora Ne 2. Pemenue sxcriepumeHTanbHbIX 337024 o0 | [lmaHupoBaTh, MpOBOANTH, HAOTIOATH U




Pemenue skcriepuMeHTaIbHBIX
3aja4 1o teme «BerecTBa n ux

CBOWCTBa»

TeMe: «BemecTBa U X CBOUCTBa)

OIMCHIBATh XUMUYECKHIA SKCIIEPUMEHT C
COOJIIOJIEHUEM TTPaBUJI TEXHUKH

0€30MacHOCTH

29 [ToBTOpEHuEe 1 006001ICHNE TectupoBaHue, pelieHue 3aj1ad u BbINOJIHATE TECTHI, pelIaTh 3a1a41 U
TEMBI yIpaXKHEHUH 10 TeMe YIOPAXHEHUS 110 TEME.

[IpoBOAUTE OIIECHKY COOCTBEHHBIX
JIOCTUXKEHUN B YCBOCHUU TEMBI.
KoppektupoBath CBOM 3HAHUS B
COOTBETCTBUH C INIAHUPYEMBIM
pe3yabTaTOM

30 KonTtponbshas pabora Ne 2 «BemiecTBa u uX CBOWCTBa»

31—34 Tema 4. Xummnsi u coBpeMeHHOe 001mecTBO (4 1)

31 XuMHYecKast TEXHOJIOTUs [loHATHE O XUMHMYECKOW TEXHOJIOTHUH. | XapaKTEPU30BaTh XUMUUYECKYIO

XUMUYECKHE pEeaKklM B IPOU3BOJICTBE
aMMHaKa u METaHOoJIA. Oomrasa
KJIacCH(pUKAITMOHHAS XapaKTepUCTHKA

peaKI_[I/Iﬁ CHUHTC3a B IIPOU3BOACTBEC JOTHUX

TCXHOJIOT'MIO KaK IIPOU3BOIUTCIIbHYIO

CUJTy OOIIIeCTBa.

OnuceIBaTh XMMHUYECKHUE IIpOLCCCHhI,




IIPOJYKTOB. Hayunsie IIPUHLINIIBL,
JeKalpe B OCHOBE  IIPOU3BOJCTBA
aMMHaka M meraHosna. CpaBHEHHE 3THUX

IIPOU3BOJICTB.

Jlemoncmpayuu. Monenu
MPOMBIIUIEHHBIX YCTAHOBOK MOJY4YECHUS

cepHoﬁ KHCJIOTBI U CHHTC3a aMMHaKa

JICKAIKUC B OCHOBE ITPOU3BOACTBA
aMMHaKa U MC€TaHOJIa, C IIOMOIIIBIO

POOHOTO A3bIKa U A3bIKaA XMMHUHU.

YcTraHaBIMBaTh aHAJIOTUU MEXKIY JIByMS

MpOU3BOACTBAMMU.

dopmMmyaupoBaTh 0OIIME HAYUYHbBIC

MPUHOUIIBI XUMHUYCCKOI'O ITPOU3BOACTBA

32

XHUMHUYecKas TpaMOTHOCTh KaK
KOMITOHEHT OO0IIeH KyJIbTypbl

YCJIOBCKA

MapKI/IPOBKa YIIAKOBOYHBIX MATCPUAJIOB,
JJICKTPOHUKHU U OBITOBOM TCXHUKH,
OKOJIOTUYHOI'O TOBApa, IMPOAYKTOB
IMUTAaHUA, 9TUKCTOK II0 YXOOYy 3a

O1EKIOM.

Jemoncmpayuu. BuaeopparmMeHThsl 1
CJIAWJIbl O CTEIEHU YKOJIOTHYECKOU

YHUCTOTBI TOBApa.

JlabopamopHvie onvimel. VI3yuenue
MAapKUPOBOK PA3JINYHBIX BUJIOB

IMPOMBIIIJICHHBIX U IIPOAO0BOJIbCTBCHHBIX

ApryMeHTupoBaTh HEOOXOIUMOCTh
XUMHYECKOW IPAMOTHOCTH KaK
KOMIIOHEHTa OOIIEeKYIbTYpHOU

KOMIICTCHTHOCTH YCJIOBCKA.

YMeTh nosy4aTh HEOOXOJUMYIO
uH(GOPMAIIIIO C MAPKUPOBOK HA
YIaKOBKaX pa3iMYHbIX MPOMBIILICHHBIX

H IIPOJOBOJIbLCTBCHHBIX TOBAPOB




TOBapOB
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IToBTOpeHue u 0000menue Kypca. IlogBenenne uToros yued0Horo roaa

35

Pe3epBHOE Bpems
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