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|. IIEJIEBOM PA3EJI

1.MosicHuTeIbHAS 3aNMHCKA

1.1.00mas xapakTepucTHKA Y4eOHOT0 IpeaMeTa

PaGouas mporpamMma coctaBiieHa Ha ocHOBe DejiepaabHOr0 KOMIIOHEHTa TOCYJapCTBEHHOTO
0o0pa3oBaTeNBpHOrO CTaHAapTa MO Yy4eOHOMY mpenMmery «XuMus» (YTBEpKIEH NPUKa30M
MunucrepcTBa obpazoBanusi Poccuiickoii @eneparuu ot 05.03.2004 r. Ne 1089 «O06 yTBepx)acHUN
@DenepalbHOTO KOMIOHEHTa TOCYAApCTBEHHBIX OO0pa30oBaTElIbHBIX CTAHJAPTOB HAYAIBHOTO
00111ero, OCHOBHOTO OOIIEro W CpeaHero (MoJaHOro) oOIero oOpa3oBaHMs» C U3MEHEHUSIMH H
JIOTIOJIHEHUAMH), ipuMepHoi nporpaMmMel o xumuu: O.C. INaOpuensan. IIporpamMmma kypca xumun
s 8-11 kmaccoB 001meoOpa3oBaTeNbHBIX yupexkaeHui.- M.: Ipoda, 2007. Pabouas mporpamma
1o yuyeOHoMy mpeamery «Xumus» npeanazHadena s 10 - 11 kmaccoB, mpoioinKaeT pa3BuBaTh Yy
HIKOJIbHUKOB €CTECTBEHHOHAy4yHble 3HaHMs. Palouass yuebHas mporpamma paspaboTaHa ISt
oOyuyenus mKoiabHUKOB 10 - 11 kiaccoB, paccunrana Ha 35 yaca, u3 pacyera | yueOHbII yac B
HEJIEIIIO.

Teopernyeckyto OCHOBY OOIIeH XUMUHU COCTABIISIOT COBPEMEHHBIE TPEICTaBICHUS:

® 0 CTPOCHHMH BellecTBa (MEPUOTUUYECKOM 3aKOHE U CTPOSHUM aToMa, TUIaX XUMHUYECKUX
CBSI3EH, arperarTHOM COCTOSHUM BEUIECTBa, IOMUMEpax U JHUCHEPCHBIX CHCTEMax,
KaueCTBEHHOM M KOJIMYECTBEHHOM COCTaBE BELIECTBA);

® XUMHYECKOM Ipolecce (Kraccuukanuu XUMAYECKUX pPEaKluid, XUMUYECKOW KUHETUKE U
XUMHYECKOM PaBHOBECHH, OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX MPOIECCaX);

e (haKTHYECKYI0 OCHOBY Kypca COCTaBJISIOT OOOOIICHHBIE TIPEACTABICHUS O Kiaccax
OpPraHMYECKHUX M HEOPTaHUYECKUX COCIMHEHUN U UX CBOMCTBAX.

Takoe mnocTpoeHne oOIIEH XUMHHM IIO3BOJSIET IIOABECTH YyYalIUXCS K IMOHHUMAaHHUIO
MaTepualbHOCTU U TMO3HABAEMOCTH MHpa BEUIECTB, MPUUYMH €r0 MHOTooOpa3usi, BceoOlel CBA3U
sABIeHUA. B CBOIO ouepenp, 3TO JaeT BO3MOXKHOCTH YyYalIUMCS JIy4YIlle YCBOUTH COOCTBEHHO
XUMHUYECKOE CO/IepKaHre U TIOHATH POJIb U MECTO XMMHH B CUCTEME HAayK O MPUPOJIE.

YpoBeHb M HATIPABJIEHHOCTH MPOrPaAMMBI.
YpoBeHb MporpamMMbl 0a30BBIH.
Heasimu 00y4enust yueoHoro npeamera «Xumus» B 10 - 11 kiacce aBisrorcs:
N3yuenne xumuu Ha 0a30BOM YpPOBHE CpeaHEero oOIero oOpa3oBaHHUS HaIpaBiICHO Ha
JNOCTHKEHUE CIENYIOIINX LIETICH:

® OCBOCHHME 3HAHMM O XMMHYECKOW COCTABILIIOLIEH €CTECTBEHHOHAYy4YHOW KapTHHBI MHpA,
BAKHEUIINX XUMHYECKUX MOHATHSIX, 3aKOHAX U TEOPUSIX;

® OBJAJICHUE YMEHUSMHU MPUMEHSTH MOJY4YE€HHbIE 3HAHUS JJI1 OOBSCHEHHUS Pa3HOOOpa3HbIX
XUMHUYECKHUX SIBICHUH U CBOMCTB BEUIECTB, OLEHKU POJIM XUMUU B Pa3BUTHH COBPEMEHHBIX
TEXHOJIOTMH U NOJyYEHUH HOBBIX MaTepHalloB;

® pa3BUTHE IO3HABATEIbHBIX MHTEPECOB M HMHTEJUIEKTYaJIbHbIX CIHOCOOHOCTEH B mpolecce
CaMOCTOSITENILHOTO MPHOOPETEHUs XUMUYECKUX 3HAHMW C HCIIOJIb30BAaHUEM pa3IUYHbIX
MCTOYHUKOB MH(POPMAIMH, B TOM YHCIIE KOMITBIOTEPHBIX;

e BOCHUTaHHUE YOEKJIEHHOCTH B MMO3UTUBHON POJIM XMMHUU B KU3HHU COBPEMEHHOTO 00IECTBa,
HEOOXOJMMOCTH XMMHYECKH I'PaMOTHOTO OTHOIIEHUS K CBOEMY 370POBbIO M OKpY’KaroLIei
cpene;

e [pUMEHEHHE MOJTYYEHHBIX 3HAHUN M YMEHUH 1Js1 0€30MacHOr0 MCMHOJIb30BaHUS BEIECTB U
MaTepHajoB B OBITY, CEJICKOM XO3SHCTBE M Ha NMPOU3BOJCTBE, PELICHHS MPAKTHUECKUX
3aJa4 B TOBCEJHEBHOM >KM3HU, MPEIYNpEeXICHUS SBICHUH, HAHOCAIIMX BPEJ 310POBbIO
YeJI0BEeKa M OKpY’KaloIIel cpene; MPOBEACHHs UCCIeI0BaTEeIbCKUX paboT; CO3HATEIBHOTO
BbIOOpa mpodeccuu, CBI3aHHON ¢ XUMHEH.

IIpuopureTHoii 3anaveii mnpenogaBaHusi y4yeOHoro mpeamera «Xumusi» B 10 - 11
KJIaccax SBJSIETCS  COBEPLICHCTBOBAHWE METOAUKHM (OPMHUPOBAHUS  CIEAYIOIIUX  BHJIOB
JESTENIbHOCTH:
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® [I03HABATENBHOM JEATEIBHOCTH, MpPEANojiaratolledl MCIOJIb30BaHUE Ul  IO3HAHUSA
OKpY’KaloIlero Mupa HaOMIOJEHMH, W3MEpPEHUH, OSKCIEpUMEHTa, MOJAEIMPOBAHUS;
npuoOpereHue  yMEHMHA  pa3nuyarh  (aKThl, TUNOTE3bl, MPUYHHBI,  CIEICTBHA,
JI0Ka3aTeNbCTBA, 3aKOHbI, TEOPHH; NMPHUOOPETEHUE OIBbITa 3KCIEPUMEHTAILHONW IPOBEPKU
BBIJIBUTAEMBIX THUIIOTE3; BBIICICHUE 3HAYMMBIX (YHKIHMOHAJIBHBIX CBSI3€M M OTHOIICHUIA
MEXJy 00BEKTaMH M3Y4YEeHHUs; BBISIBIECHUE XapaKTEPHbIX NPUUUHHO-CIICACTBEHHBIX CBs3Ell;
TBOPYECKOE pPEIICHHE YYEOHBIX M MPAKTUYECKHX 33/a4: YMEHHE HMCKAaTh OpPUTHHAIIBHBIC
pELIeHMs], CaMOCTOSITEIbHO BBINOJHATh pAa3JIMYHbIE TBOPUYECKHE pabOThl; YMEHHE
CaMOCTOSITEJIbHO U MOTUBUPOBAHHO OPraHM30BBIBATH CBOIO IIO3HABATENIBHYIO JESATEIBHOCTD
OT IIOCTAHOBKH 1I€JU J10 [TOJyYeHUs Pe3yibTaTa U ero OLeHKH;

¢ uHPOPMALMOHHO-KOMMYHUKATUBHOW  JIEATENBHOCTH,  HPEANOJaralomeil  pa3BUTHE
CIOCOOHOCTH IOHUMATh TOUKY 3pEHHS COOECeHUKA U MPU3HABATh MPABO HA HHOE MHEHHE;
puoOpeTeHne yMEeHUs MoydaTh HH(GOPMALIHMIO U3 Pa3HbIX HCTOYHUKOB U MCII0JIB30BaTh €€;
OTIENICHHE OCHOBHOW HH(OpPMAIMK OT BTOPOCTEHEHHOH, KPUTHYECKOE OICHUBAHUE
JOCTOBEPHOCTH IOJIy4eHHOH MH(OpMaIK, epeaaya coaep kanust THPOpPMaLuu aleKBaTHO
MOCTABJICHHOW IIeTH; NepeBoJ MH(OpMAIMK M3 OJHOM 3HAKOBOW CHUCTEMBI B JIPYTYIO;
YMEHHE Ppa3BepHYTO OOOCHOBBIBATbH CYKIEHMs, JaBaTb ONpEACICHHs, IPUBOAUTH
JI0Ka3aTeNIbCTBA;  MCIOJNb30BAaHUE MYJIbTUMEIAUWHBIX PECypCcOB M  KOMIIBIOTEPHBIX
TEXHOJIOTUH Uit 00paOOTKM, IepeAayd, cCUCTeMaTH3aluu HHGpopMalMM, co3gaHus 0a3
JAHHBIX, IPE3EHTAllMM pPE3yJbTaTOB I103HABATEIbHOW M NPAKTUYECKOW JESATEIIbHOCTH;
BJaJICHME OCHOBHBIMHM BMJaMM ITyOJMUYHBIX BBICTYIUIGHUH (BBICKA3bIBaHMs, MOHOJIOT,
JUCKYyCCHs, MOJEMHKA), CJIEA0BaHNE 3TUYECKUM HOpPMaM M IpaBUJIaM BEJIEHUS Iuanora u
JHCIIyTA.

e pediIeKCUBHON JAEATENBHOCTH, Mpeanojaranmeld npuoOpeTeHne yYMEHHH KOHTPOIS U
OLICHKM CBOEW JIeATENbHOCTH, YMEHHUS IMPEIBHUJIETh BO3MOXKHbBIE PE3YJIbTaThl CBOMX
NelcTBUI; 00BbEKTHBHOE OLICHHBAHUE CBOMX YYEOHBIX JOCTHKEHM, IOBEJCHNUS, YePT CBOCH
JUYHOCTH; y4eT MHEHHS IPYruX JIOACH MpPHU OINpeNelIeHWH COOCTBEHHOW NO3HWIUU H
CaMOOLIEHKE; OIpeesieHue COOCTBEHHOTO OTHOILIEHHUS K SIBICHUSIM COBPEMEHHOH KU3HU;
OCYIIECTBIICHHE OCO3HAHHOTO BbIOOpa IMyTEH MPOJODKEHUS 00pa3oBaHUSI WM Oyayluen
npo¢ecCUOHATLHOMN 1EATEIbHOCTH.

OBnazneHue STUMH BUAAMU JEATEIBHOCTU KaK CYIIECTBEHHBIMH JJIEMEHTaMHU KYJbTYpbI
ABJISICTCA HEOOXOAUMBIM YCIOBHUEM PA3BUTHUS M COLMANTN3ALIUY LIKOJIBHUKOB.

OcHoBHOe Ha3HaueHHe padoyeil mporpaMmbl yueOHOro npeamera «Xumus» s 10 - 11
KJIACCOB — OINpEETeHHE KOMIUIEKCA OCHOBHBIX XapaKTEpUCTHK 00pa3oBaHMs OOydaroIIMXCs -
OpraHMU3alMOHHO-TIEJarOTMYECKUX YCIOBUN, 00beMa, COJEep’KaHus, IJIAHUPYEMbIX pe3yJIbTaToOB
OCBOEHHUs 00pa30BaTEeIbLHON MPOrpaMMBbI 110 yUeOHOMY IPEAMETY.

Pabouas mporpamma mpeaycMarpuBaeT (GOpMUpPOBAHUE Y ydalTUXCsl 00IIey4eOHBIX YMEHHI
U HAaBBIKOB, YHUBEPCAIbHBIX CIOCOOOB JESTENbHOCTH M KIIOYEBBIX KOMIETeHIMH. B sTom
HaIpaBJICHUU MPHOPUTETAMU JUId Yy4eOHOro mpeameTra «XHMHS» Ha CTYNEHU CpPEIHEro OOIIEero
00pa3oBaHMs SBISAIOTCS: UCIOIb30BaHUE JJIS TIO3HAHMS OKPYKAIOIIET0 MUPA Pa3IUYHBIX METOJIOB
(HaOnrofeHMsl, U3MEPEHUSs, OMbIThI, HKCIIEPUMEHT); MPOBEIECHUE NMPAKTHUUYECKUX U J1aOOpaTOPHBIX
paloT, HECTIOXKHBIX SKCHEPUMEHTOB M ONMCAHUE HUX PE3yJIbTATOB; MCIIOJb30BAaHHUE IS PELICHUS
MO3HABATENbHBIX 3a/lad Pa3IMYHbIX HCTOYHUKOB HH(pOpMaluu; COOMIOACHME HOPM U IIPaBUI
MOBEJICHUSI B XMMHUYECKHUX Ja0OpaTOpHsX, B OKpY)KaloUIeH cpeie, a Takke IMpaBHi 370pPOBOTO
o0Opa3a KU3HH.

B xome peanuzamum pabodel MporpaMMbl YUHUTENIEM MPEIyCMOTPEHBI TaKWe BHIbI
NeSITeIbHOCTH OOy4aroluxcs, Kak CaMOCTOATelIbHas  paboTa, yNpaXHEHHs, TeCTUPOBAaHUE,
JICJIOBBIE WTPBl, COCTaBICHME M PEIICHWE XUMUYECKMX 3a7ad, I[OATrOTOBKA IPE3EHTALHH,
BBITIOJTHEHHUE JTAOOPATOPHBIX U MPAKTHUECKUX padoT.

Pe3ynpTarhl n3ydyeHus: yueOHOro npeaMera «XUMHUs» MpUBEICHBI B pazzene «TpedoBanHus K
YPOBHIO MOATOTOBKH BBITYCKHUKOBY», KOTOPBII MOJHOCTHIO COOTBETCTBYET CTaHAApTy. TpeboBaHus
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HampaBlIeHbl Ha peaju3aluio AesTeNbHOCTHOTO, MPaKTUKO-OPUEHTUPOBAHHOTO U JIMYHOCTHO-
OPHEHTUPOBAHHOTO TMOJXOJOB; OCBOCHHE YYAaIUMHCS HHTEUICKTYyalbHOH M NPaKTUYECKOM
NesITeNIbHOCTH;, OBJIQJICHUE 3HAHUSMH M YMEHUSMH, BOCTPEOOBAHHBIMHU B IMOBCEIHEBHON KU3HHU,
MO3BOJISIOMIMMU  OPUEHTHPOBATHCS B OKPY)KAIOIIEM MHpE, 3HAYUMBIMU JUISI COXpPAaHEHHUS
OKpY>Karolen cpeabl U COOCTBEHHOTO 3/10POBbSL.

®opMbl OpraHu3alnuy 00y4eHus: HHIUBUAYyalbHAas, TapHAasi, TPYMIoBas, ppoHTaIbHAS.

MeTtopl 00ydeHus:

e [lo ucTOUYHMKY 3HAHUM: CIIOBECHBIE, HATJIATHBIC, IPAKTHYECKUE;

e [lo ypoBHIO TO3HABATENBbHOM AKTUBHOCTH: MPOOJIEMHBIE, YaCTUYHO-TIOMCKOBBIE,
0OBSICHUTEIIbHO-UILTIOCTPATHBHEIC,

e [lo mpuHIMMIY pacujeHEHHUS WM COCIMHEHUS 3HAHW: aHAJIUTUYECKHE, CpPaBHUTEJIbHbIE,
o0ob1aronue, KiaccupuKaMoOHHbIC.

Texnonorun  oOy4yeHHMs:  HMHAMBHIYaTbHO-OPHEHTHUPOBAHHBIC, pa3HOYpPOBHEBEIE,
MH(OPMALIMOHHO-KOMMYHHUKATHBHBIE.

B paboueil mporpamme mnpeaycMOTpeHa cuctema (opM KOHTPOJIS YPOBHS JOCTHIKEHHM
y4yaluxcs U KpUTepuH olleHKH. KOHTponb 3HaHWN, YMEHHMI M HABBIKOB YYAIllUXCS - BayKHEHIIHIA
3Tanm y4eOHOTO TMPOILECcCa, BBHIMONHAIONMN O0O0ydYaloNlylo, MPOBEPOYHYIO, BOCIHTATEIBHYIO U
KOppeKTupymomyo (QyHkuuu. B cTpykType mporpaMMbl MPOBEPOUYHBIE CPEICTBA HAXONIATCA B
JIOTHYECKOW CBSI3U C COJEpKaHMEM y4eOHOro Marepuana. Peanmsanus MexaHH3Ma OICHKH YPOBHS
O00Oy4eHHOCTH MpEIojaraeT CUCTeMaTH3alUi0 U 000O0IIeHHE 3HAHWM, 3aKpeIuieHHe YMEHHH u
HAaBBIKOB; MIPOBEPKY YPOBHS YCBOSHHS 3HAHWW W OBJIAJICHUS YMEHHSIMH W HaBBIKAMH, 33IaHHBIMHU
KaK IJIJaHUpYyeMble pe3ynbTaThl 00yueHus. OHU NpeACTaBIAI0TCSA B BUJIE TPEOOBaHUM K MMOATOTOBKE
yyalmxcs.

Jis KOHTpOJsl ypOBHS JIOCTHKEHUH YydYalIuxXcs HCHOJB3YIOTCS Takue BUIbI U (HOpMBI
KOHTPOJISI KaK BXOJHOMW, TOJYrOJIOBOW, TEMAaTHYCCKHUI, TOJOBOH KOHTPOJIb, (OPMBI KOHTPOJIS:
KOHTpOJbHasE  pabora, auddepeHINpOBAaHHBIA  HWHIUBUAYAIbHBIH  MUCBMEHHBIM  OIpOC,
CaMOCTOSITeNIbHAsI TPOBEPOYHAsI pad0OTa, TECTUPOBAHUE, TUKTAHT, TMCbMEHHBIC IOMAITHAE 33aHus,
KOMITBIOTEPHBIA ~ KOHTPOJIb, (PPOHTAIBHBI ¥ HHAWBUIYaJbHBIM OMPOC, MOBTOPHUTEIHHO-
00001IaroNIe YPOKH, IPE3eHTAIlNN POCKTA.

[Iporpamma cOCTOMT W3 HECKOJBKHX TeM. B kaxmoll wu3 TEM MpPEeTyCMOTPEHbBI
JEeMOHCTPAIIMOHHBIE  DKCIIEPUMEHTHI W JIaOOpaTOpPHBIE OMBITHI, TEMAaTHYECKHE KOHTPOJIbHBIC
paboOThl, a Takke BKIIOYEHbl U MpakTUYeckue paboTbl. IDTO JaeT BO3MOXKHOCTH
WH/IMBUyAIM3UPOBATh TPOLECC HM3YyYEHHsT MaTephaioB. V3ydeHuwe mnpenMeTra TpeAroyaraet
aKTUBHOE YYacTHe MIKOJIbHMKOB B IOATOTOBKE W MPOBEJICHUS 3aHATUH, HACHIIIEHHE YPOKOB U
JOMAITHUX 3aJlaHAi Pa3IMYHBIMH YIPAKHEHUSMH IS CAMOCTOSTENBHOW pabOoThI, pa3gaToOuyHbIM
JIUJTAKTHYECKUM MaTepUaioM.

1.2. MecTo y4eOHOro npeamMera B y4eOHOM IJIaHe

CornacHO JelcTByroIIEMY B 0011€00pa30BaTeIbHOM YUPEXICHUN ydyeOHOMY IUIaHy pabouast
nporpaMma npearnosnaraer o0ydyenue B oobeme 35 yacoB B 10 kmaccax u 35 yacoB B 11 kiaccax, u3
pacuera 1 yueOHbIH yac B HeZleI0.

1.3. Pe3yaibTaThl OCBOCHHS NpeiMeTa
(mpeaMeTHBbIE, 001Iey4YeOHbIe YMEHHMS U HABBIKH, CIIOCO0BI 1eATeIbHOCTH)

Pabouass mporpamma mnpemycmaTpuBaeT (GOPMHUPOBAHHUE Yy OOYYAIOUIUXCS OOIIEYy4eOHBIX
YMEHUI U HaBBIKOB, YHUBEPCAJIBHBIX CIIOCOOOB JAEATENIBHOCTH U KIIIOUEBBIX KOMIETEHIMH. B aToM
HANpaBJICHUU TPHOPUTETAMHU U Y4eOHOTO MpenMeTa «XWUMHUS» Ha JTale CpeIHero OOIIero
0o0pa3oBaHMs SIBIAIOTCSA: IIO3HABATENIbHAS JIEATENBHOCTh - MCIOJIb30BAaHHE [UIl IO3HAHUS
OKpYIKAIOIIET0 MHUpa pa3IMYHBIX METO/IOB (HAONIOIEHUS, MOACTUPOBAHUS W [Ip.); ONpPENeICHUE
CTPYKTYpbl OOBEKTa IMO3HAaHUs, MOMCK W BbIIEICHUE 3HAUYUMBIX (DYHKIMOHAIBHBIX CBS3eH H
OTHOIICHUH MEXAY YacTsIMH IIeJIOT0; YMEHHE pa3elisiTh IPOLECChl Ha JTaIlbl, BBIIEICHUE
XapaKTepHBIX MPUUYUHHO-CIEACTBEHHBIX CBSA3€H; CpaBHEHHE, COMOCTaBJICHUE, KJacCH(UKAIU MO
OTHOMY HWJIM HECKOJBKHUM TIPEJIOKEHHBIM OCHOBAaHHUSM; TBOPYECKOE peHIeHHEe Y4eOHBIX U
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MPAaKTUYECKUX 3a/a4; YMEHHE WCKaTh OpPUTHMHAIBHOE pEIICHHWE; Y4YacTHe B IPOEKTHOU
JeSTeNbHOCTH, HHPOPMAIIMOHHO - KOMMYHUKATHUBHAsS JESTEIILHOCTh. B X0/e paboThl ¢ ydamuMucs
MPEeyCMOTPEHO HCMOJIb30BAaHUE KOMILIEKCA JEMOHCTPALMOHHBIX U J1a0OPAaTOPHBIX OIBITOB,
HaINpaBJIEHHBIX, UCTIOJIH30BaTh MPUOOPETECHHBIC 3HAHUS U YMCHHS B TIPAKTUYECCKON JEATSIILHOCTH H
MOBCETHEBHOM KU3HU 711 OOBSICHEHUS XUMUYECKUX SIBJICHUM, IPOUCXOAS[IIUX B IPUPOJE, OBITY U
Ha MPOU3BOJACTBE; SKOJIOTMYECKH I'PAMOTHOIO MOBEACHUS B OKPYXKAIOLIEH Cpelie; OLUECHKH BIIUSHUSA
XUMHUYECKOTO 3arps3HEHUs OKPYKAWIIEW Cpelbl Ha OpraHu3M 4YeJOBE€Ka U JAPYIHe >KHUBBIC
OpraHu3MbI; 0€30MacCHOTO OOpallleHUs C TOPIOYMMH U TOKCUYHBIMHU BEIIECTBAMU, J1a00paTOPHBIM
000pyIOBaHUEM; KPUTUYECKOM OIIEHKH JIOCTOBEPHOCTU XMMHUYECKOW MH(pOpMaIUK, MOCTYHAIOIeH
U3 pa3HbIX UCTOYHUKOB. C 3TOH I1eNIbI0 IO BCEM TE€MaM Kypca MPOBOJATCS JIEMOHCTPALIMOHHBIE U
1ab0paTOPHBIE OMBITHI, U MPAKTHYECKHUE PAOOTHI.

MexnpeameTHble CBSI3HU.

VYueonsiii npeamet «Xumus» 1 10-11 kimaccoB peanu3yT MEXIPEIMETHBIE CBI3U C KYpCOM
(GU3HMKY, T/Ie U3YYalOTCS OCHOBHBIC CBEJICHUS O CTPOSCHUU MOJICKYJT M aTOMOB, U OWOJIOTHH, TIE
JaeTcs 3HAKOMCTBO C XHUMHYECKOW OpraHusanvedl KIeTKM M IpoleccamMyd oOMeHa BellecTB.
[TopnepkuBaHNE MEKIIPEIMETHBIX CBSA3EH ITOMOIaeT BCECTOPOHHEMY Pa3BUTHIO YUCHUKA.

TpeGoBanus K YPOBHIO NOATOTOBKH BbINYCKHHUKOB.

B pesynbrare uzydeHusi Xumuu Ha 6a30BOM YPOBHE YUEHUK JIOJDKCH
3HATH/TIOHUMATh:

® BAKHEHIIME XMUMHUYECKHE IOHSTHA: BEIIECTBO, XUMHYECKHM BJEMEHT, aTOM, MOJIEKYIIa,
OTHOCHUTEJIbHBIE aTOMHAs U MOJIEKYJISIPHASI MACChI, KOH, aJZIOTPOIIHS, U30TOIbI, XUMUYECKast
CBA3b, JJIEKTPOOTPHULATEIbHOCTh, BAJIEHTHOCTb, CTENEHb OKHUCIIEHHS, MOJb, MOJISIpPHAs
Macca, MOJISIpHBIH OOBEM, BEIIECTBA MOJICKYJSIPHOTO U HEMOJEKYJISIPHOTO CTPOCHHS,
pacTBOPBI, ANEKTPOIUT U HEINEKTPOJIUT, HNEKTPOIUTHYECKAS TUCCOLUALUS, OKUCIUTEIb U
BOCCTAaHOBHUTENIb, OKHCIICHHUE M BOCCTAHOBJICHHE, TEIIOBOH 3 (EKT peakiuu, CKOPOCTh
XUMUYECKOM peakluu, KaTalu3, XUMHUYECKOE pPaBHOBECHE, YIJIEPOJHBIA  CKEJET,
(yHKIIMOHATBEHAS TPYIIA, H30MEPHs, TOMOJIOTHS;

® OCHOBHBIC 3aKOHbl XHUMHU: COXPAHEHHsS MacChl BEILIECTB, IIOCTOSHCTBA COCTaBa,
MIEPUOIUYECKUI 3aKOH;

® OCHOBHBICE TEOPHUM XUMHH: XHUMHUYECKOW CBA3U, DIICKTPOJUTHYECKOW JAUCCOLMALINH,
CTPOEHUS OPTraHUYECKUX COCTUHEHU;

e BaKHEHIIME BEIIECTBA M MaTepHalIbl: OCHOBHBIE METAJUIbl M CIUIABbI; CEpHasl, COJSHAasi,
a30THasi M YKCYCHasl KUCIIOTHI; IIENIOYH, aMMHaK, MUHEPaIbHbIC YA0OpEHUs, METaH, dTUJICH,
aneTusIeH, OCH30J1, ATAaHOJ, KUPbI, MbIJIa, TJIIOKO3a, caxapo3a, KpaxMmaJ, KieTdyarka, OeiKH,
HCKYCCTBEHHbBIE U CUHTETUYECKHE BOJIOKHA, KAYUyKH, IJIACTMACCHI;

YMETh:

® Ha3bIBAaTh U3yUYEHHBIE BEUIECTBA MO "TPUBUAIBHON" MM MEXAYHAPOIHONM HOMEHKIIATYPE;

®  OMNpEeNeNsaTh: BAJIECHTHOCTh U CTENIEHb OKUCIEHUSI XUMUYECKUX 3JIEMEHTOB, TUIl XUMUYECKOMN
CBSI3M B COCIMHEHUSIX, 3aps]l HOHA, XapaKTep CpelIbl B BOJHBIX PaCTBOPAX HEOPTaHUYECKUX
COEIMHEHUH, OKHUCIHUTENb U BOCCTAHOBUTEIb, NMPUHAMIECKHOCTh BEUIECTB K Pa3IMYHBIM
KJIacCaM OPraHUYeCKUX COCTUHEHUN;

®  XapaKTepU30BaTh: AJIEMEHTHl MaJbIX MEPUOJOB IO HMX IMOJOXKEHUIO B MEPUOTUUYECKOMN
cucreme JI.M. MenneneeBa; oOmMe XHMHYCCKHE CBOMCTBA METAJIOB, HEMETAILJIOB,
OCHOBHBIX KJIACCOB HEOPraHMYECKHMX W OPraHUYECKUX COCJAUHEHUW; CTPOCHHE U
XUMUYECKHE CBOMCTBA U3YUYEHHBIX OPraHUYECKUX COECUHEHUN;

e OOBSCHATH: 3aBUCHUMOCTb CBOWCTB BEIIECTB OT WX COCTaBa W CTPOCHUS, MPUPOIY
XUMUYECKOW CBsI3M (MOHHOHM, KOBAJICHTHOW, METANTMYECKON), 3aBUCHMOCTH CKOPOCTH
XUMHUYECKON PEeaKINH U TIOJI0KEHUSI XUMHUUYECKOTO PaBHOBECHS OT PA3IMUHBIX (DaKTOPOB:

®  BBHINOJHATh XUMHYECKUH HKCIIEPUMEHT TI0 PACIIO3HABAHUIO BAKHEHIITNX HEOPTAHUYECKUX U
OpPraHUYEeCKHUX BEIIECTB;
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® [IPOBOJUTH CAMOCTOSATEJIBHBIM TOMCK XUMHUYECKOM HH(POPMALMU C MCIOJIb30BaHUEM
Pa3IMYHBIX MCTOYHUKOB (HAyYHO-IOMYJSPHBIX W3/JaHUIM, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MHTepHeTa); MCHOIB30BaTh KOMITBIOTEPHBIE TEXHOJIOTUU ISl 00paboTKU
nepeAayr XMMHYECKoH NHPOPMALIMK U ee MPEICTaBICHHUs B pa3InYHbIX (hopMax;
UCTOJIb30BATh MPHOOPETCHHBIC 3HAHUS M YMEHUS B IPAKTUYECCKON JEATEIHLHOCTH U MTOBCETHEBHOM
KU3HU JJIA:
e OOBSICHEHUS! XUMHUECKUX SBJICHUH, IIPOUCXOASAIINX B IPUPO/IE, OBITY U HA IPOU3BOICTBE;
® OIpEIENECHHUS BO3MOXHOCTM NPOTEKAHUS XMMHUUYECKUX MPEBpAllleHUNd B pa3IMUHBIX
YCIIOBUSIX U OLIEHKH MX IOCJEICTBUM;
® DJKOJIOIMYECKH IPaMOTHOIO IIOBEICHUS B OKPYXKAIOLIEH cpene;
® OILCHKU BJIMSHUS XMMHYECKOIO 3arpsi3HEHUSI OKPYXKAIOLIEH Cpeibl Ha OPraHU3M Y€JI0BEKa U
JpYTU€ KUBbIE OPraHU3MBI;
e (e3omacHOro oOpamlleHuss € TOPIOYMMHM M TOKCHUYHBIMHU BEIECTBAMH, J1aOOPATOPHBIM
o0opyI0oBaHUEM;
® [IPUTOTOBJICHHS PACTBOPOB 3a/JaHHON KOHLIEHTPAIMH B OBITY M HA IIPOU3BOCTBE;
® KPUTUYECKOW OLIEHKU JOCTOBEPHOCTH XMMHUECKON MH(POpMAIMK, TOCTYIAOLIEH U3 pa3HbIX
HCTOYHUKOB;
® [IOHMMaHMs B3aUMOCBA3M Y4eOHOro MpeaMeTa C OCOOEHHOCTAMHM Hpodeccuil u
poeCCUOHATILHON JESATEIbHOCTH, B OCHOBE KOTOPBIX JIEKaT 3HAHUS IO JIAHHOMY
y4eOHOMY TIPEIMETY.
Il. COAEPXKATEJIAbHBIN PA3JIEJ
2.1. Copepxanue TeM y4eOHOro npeamera «Xumus», 10 kaace
Tema 1. BBenenue - 1 yac.

[ToBTOpPEHHE BOIPOCOB OPraHUYECKON XuMUHM, HM3y4eHHbIX B 9 kiacce CpaBHEHHE
OpPraHMYECKUX COCIMHEHUH ¢ HeopraHmdeckuMmu. IIpuponaHble, HCKyCCTBEHHbIE U CUHTETUYECKUE
OpraHUYEeCKUE COeUHEHMS. BaleHTHOCTD.

Tema 2.CTpoeHne OPraHUYeCKUX COeJMHEHUI - 7 4acoB.

Teopust cTpoeHus: OpraHu4ecKuX coeAUMHEHUH. OCHOBHBIE IOJOXKEHHUS TEOPUU CTPOEHUS
opranunyeckux coenuHennit A.M. bytneposa. Yriepoansiii ckener. Panukansl. @yHKIMOHAIbHBIE
rpynnsl. ['omonornyeckuit psia, romonoru. CTpykTypHast u3omepus. TUIBI XUMUYECKUX CBSI3EH B
MOJIEKYJIaX OPIraHUYECKUX COEANHEHUN.

Knaccudukanuss 1 HOMEHKJIATypa OpPraHWYECKUX COEOUHEHUN. XUMHUYECKHE CBOMCTBA
OCHOBHBIX KJIACCOB OPraHMYECKHX COCTUHEHU.

Tunbl XUMUYECKHUX peakuuii. PermeHue 3agad Ha BBIBOJA XHUMHYECKOH (HOpmMyIibl
OpPraHUYECKOTO BEILECTBA.

Tema 3. YrieBoaopoasbl - 9 4acos.

VYrieBogOpOABl: alKaHbI, AJKEHbl W JUEHBI, AJKUHBI, apeHbl. lIpupoaHbple HCTOYHUKH
YTJI€BOJOPOAOB: HE(PTH U IPUPOIHBIH ras.

[Tpupoausiii ra3. Ankanbl: of0mas ¢Gopmyna, TOMOJOTMUYECKHH psij, TOMOJOrMyeckas
pa3HOCTb, U30MEpUS, HOMEHKJIaTypa. XUMUYECKHE CBOMCTBA: FOPEHHUE, Pa3sioKEeHUE, 3aMEelIeHHE,
JeTUIpUpoBaHKe (Ha IpuMepe MeTaHa U 3TaHa). [IpuMeHeHne alkaHOB Ha OCHOBE UX CBOMCTB.

O6mas ¢popMyna alKeHOB, TOMOJIOTUYECKUN s, CTPYKTYpHasl U30MEpHs, HOMEHKJIATypa..
XUMHUYECKHEe CBOMCTBA: TOpeHHE, KayeCTBEHHBbIE peakiuu oOeclBeyMBaHHE OpPOMHON BOIBI U
pacTBopa IepMaHraHaTa Kaius), TUApaTtauus W noiauMmepusauus. llpuMmeHnenue sTuieHa u
IIOJINATHIIEHA HA OCHOBE UX CBOMCTB.

[TonsiTre 06 ankagueHax Kak o0 yriaeBoJOpo/ax ¢ ABYMs JIBOMHBIMU CBA3SIMU. XUMHUECKHE
cBoiicTBa OyranueHa-1,3 u u3ompeHa: obecuBedrBaHWE OpPOMHOM BOABI M TMOJHMMEpU3ALUs B
Kayuyyku. Pe3una.

O6mast popmyIia anKUHOB. ALETUIICH: CTPOSHHUE MOJIEKYJIbI, TOJIyYeHHE MUPOJIN30M MeTaHa
U KapOUOHBIM  CcHocoOoM, (Qu3uMYecKkue CBOMCTBAa. XHMMHUYECKHME CBOWCTBA: TOpEHHE,
B3aUMOJIEHCTBHE C OpOMHOH BOJOH, XJIOPOBOJAOPOAOM, ruiaparanus. [lpumeHeHne anetuieHa Ha

6
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ocHoBe cBOMCTB. CoctaB u niepepadoTka HedTu. Hedrenponykrel. ben3un: morsTHe 00 OKTAaHOBOM
YHCIIe.

Ob6mee npencrasienue 06 apeHax. CTpoeHue MOJEKyJbl OeH301a. XUMUYECKHEe CBOWCTBA!
TOpeHHe, TaIoTeHupOBaHne, HUTpoBanue. [Ipumenenne 6eH301a Ha OCHOBE €r0 CBOMCTB.

Tema 4. Kucsiopogocoaep:kamue oprannieckue semecrsa - 10 yacos.

Kucnoponconepxamnie cOeMHEHHSI: OJHO- U MHOTOATOMHBIE CIUPTHI, (DEHOJI, aJIbJICTHIbI,
OJIHOOCHOBHBIE KaPOOHOBBIE KUCIIOTHI, CIOXKHBIE A3(UPDI, )KUPBI, YTIEBOIBI.

[IpenenbHble OAHOATOMHBIE CHUPTHL: COCTaB, CTPOCHHE, HOMEHKJIATypa, H30MEpHs.
[IpencraBienre 0 BOAOPOAHOW cBs3u. DU3MYECKHE CBOMCTBA MeETaHOJIAa M JTaHOJa, HX
dusnonornueckoe JeicTBue Ha opraHuzM. [lomydeHuwe 53TaHONAa OpOKEHUEM TIIIOKO3BI U
rujpaTanuen sTuiieHa. [ IuiepuH Kak mpecTaBUTe b MHOTOATOMHBIX CITUPTOB.

XVUMUYECKUE CBOWCTBA OSTaHOJA: TOPEHUE, B3aMMOJCHCTBHE C HATpHeM, OOpa3OBaHHE
MPOCTBIX M CIIOXKHBIX 3(QUPOB, OKUCICHHWE B albJETHJ, BHYTPUMOJICKYJSIpHAs IeruapaTaius.
KauectBenHnas peakiysi Ha MHOTOaTOMHBIE CIIUPTHI. [IprMeHeHre 3TanoNa U rIMlepruHa Ha OCHOBE
UX CBOWCTB. AJIKOTOJIU3M, €T0 MOCIEICTBUS U MPEayIPEKICHHUE.

CocraB u cTpoeHue MoJeKyibl ¢peHomna. [lonydenue ¢peHoma KOKCOBaHUEM KaMEHHOTO YTJIS.
Ousnyeckue M XHUMHUYECKHE CBOMCTBA: B3aMMOJCHCTBHE C THJIPOKCHIOM HATpuUs M a30THOMN
KHCIIOTOH, peakius MoJuKOHAeH cauu. [[puMenenue ¢eHoa Ha OCHOBE CBOMCTB.

Qopmanblerus, ameTaibJeTHa: COCTaB, CTPOCHHE MOJEKYI, IOIyYeHHEe OKHUCICHUEM
COOTBETCTBYIOIIUX CIUPTOB, (DU3MUECKHE CBOWCTBA; XWMHUYECKHE CBOWCTBA (OKHUCJICHHE B
COOTBETCTBYIOIIIYIO KHCIOTY U BOCCTaHOBIIEHHE B COOTBETCTBYIOIIMK coupt). llpumenenue
aJbJETU0B HA OCHOBE HX CBOMCTB.

KapOoHOBBIE KHCIOTBHI. YKCYCHasi KHCJIOTa: COCTaB M CTPOCHHE MOJIEKYJIbl, IMOJIy4EeHHE
OKHCJICHUEM alleTalIbJIeTUa, XUMHUUYECKHE CBOWMCTBa (00IIME C HEOPTraHWYECKUMM KHUCJIOTaMU,
peakuus srepudukanun). [[pumeHeHne yKCycHOM KUCIOTHI HA OCHOBE CBOMCTB. [lanbMuTHHOBas U
CTEapUHOBAs KUCIOTHI — MPEICTABUTENN BBICIINX KUPHBIX KUCIIOT.

[Tomyuenue CcHOXKHBIX S(GUPOB  peakiue H3TepupUKalUU; HAXOXKICHHE B MPHUPOJE;
3HaueHue. [I[puMeHeHne CII0XKHBIX 3(UPOB HA OCHOBE CBOMCTB.

Haxoxzaenue B mpupoje; cocTaB *KUPOB; XUMUYECKUE CBOMCTBA: TMIPOJIN3 (OMBUIEHHE) U
TUAPUPOBAHUE KUAKUX KUPOB. [IpMeHeHne ;upoB Ha OCHOBE CBOMCTB. MbLia.

EnMHCTBO XUMHUYECKOW OpraHU3alMy KUBBIX OPraHU3MOB. YTJIEBOJbI, UX KIACCUPHUKALIHS.
[TonsTHe 0 peakuusx NOJUKOHAECHCAUWU (IIPEBpaLICHHE TIIOKO3bl B MOJIMCAXapUl) U THAPOIN3a
(mpeBpallieHuE TMONKMCaxapuaa B INIIOKO3Y). 3HA4YE€HHE YIVIEBOAOB B >KMBOW IPHUPOJE W KU3HU
YeIJI0OBEKA.

['moxo3a — BelecTBO C JIBOMCTBEHHOW (YHKIMEH - albAeTrHAOCIHUPT. XUMHUYECKHE
CBOMCTBA TJIIOKO3bl: OKUCIIEHHWE B TJIOKOHOBYIO KHCIIOTY, BOCCTAHOBJIEHHE B COpPOUT, CIIUPTOBOE
Opoxxenue. [IpumeHeHune r1oKo3sl Ha OCHOBE cBOMCTB. Kpaxmaini, nesitonosa.

Tema 5. A3oTocoaep:Kkauiue coeJMHEHHS - S YaCOB.

A3zoTcoaepkaliue CoOelMHEHHs: aMUHbI, aMUHOKHUCIIOTHI, Oenku. [lonmumepsl: miuacTMaccsl,
Kay4dyKH, BOJIOKHA.

[TonsTne 00 aMMHAaX KaK OPraHMYECKUX OCHOBAaHUSAX. AHWIMH — apOMAaTU4YEeCKUH aMUH:
COCTaB U CTPOEHME; MTOJIyYeHHE peakiel 3uHnHa, IPUMEHEHHE aHUIMHA.

[Tony4yenue O6enKOB peakiel MOJMKOH/IEHCAlMM aMUHOKHUCIIOT. [lepBuyHas, BTOpUUHas U
TpPETHYHAs CTPYKTYphI O0eIKoB. XMMHUECKHE CBOMCTBA OENKOB: FrOpEHHe, IeHaTypalysl, THAPOIIN3 U
LBETHBIC PCAKLIUH.

CocraBiieHHE ypaBHEHUM XMMHYECKHX PEAKIUN K CXeMaM MPEBPALIECHHUN, OTPaKAFOIINX
TEHETUYECKYIO CBS3b MEXKy KJIACCAMU OPIaHUYECKUX BEIIECTB.

[TonuMmepsl: maacTMacchl, KaydykH, BoJOKHA. [IoHATHE 00 MCKYCCTBEHHBIX IMOJIMMEpax —
IJIaCTMAccax U BOJIOKHAX. ALIETaTHBIN LIEJIK U BUCKO3a, UX CBOMCTBA U IPUMEHEHHUE.

IlonATHE O CHHTETMYECKHUX IOJUMEpax — IUIACTMAaccax, BOJIOKHAxX, KaydyKax; WHX
KJ1accupuKalus, NoJydYeHHEe U IPUMEHEHHUE.
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Tema 6. XumMusi v ;KH3Hb - 3 Yaca.

Xumust u 310poBbe. DepMEHTH — OHMOJIOTHYECKHE KaTalu3aTopbl OEIKOBOM MPUPOIBI.
OcobenHoctu GyHKITMOHUPOBaHUS (HepMEHTOB. Poib (hepMEHTOB B JKM3HEIAEATEIBHOCTH >KHBBIX
OpraHU3MOB M HAPOJAHOM XO3SUCTBE.

[Tonsitue o ButamuHax. Butamunsl C u A. ABuramuno3bl. [lonsitue o ropmonax. MHCynuH u
anpenanuH. [Ipodunaktuka caxapHoro nquabdera.

JlexapctBa. IIpoOseMbl, CBs3aHHBIE C TIPUMEHEHHEM JICKAPCTBEHHBIX IIPETapaToB.
Hapxotuueckue Bemecta. Hapkomanus, npodunakTiuka u 60pb0a ¢ Hel.

Xumus u nuiia. KanopuitHOCTh )KHPOB, OSIIKOB M YTIIEBOIOB.

XuMus B MOBCEIHEBHOM XU3HU. MoroIue 1 ynucTsme cpeactpa. [Ipasuia 6e3omacHoit paboTh co
cpelcTBaMH OBITOBOM XUMHH.

KauecTBeHHBIE pEakiMM Ha OTAEIbHBIE KJIACChl OpraHWYeckux coeauHeHuil. [IpaBuna
0e30IacHOCTH TpU paboTe ¢ €IKUMHU, TOPIOYMMH W TOKCHUYHBIMHU BeliecTBaMu. lIpoBeneHue
XUMUYECKUX pEakuuid B pacTBopax. lIpoBeneHMe XUMHUYECKMX pPEakUUWd IIPM HArpeBaHHM.
KadecTBeHHBIN W KOJTUYECTBSHHBIA aHAIM3 BEIECTB.

2.2. YueOHO-TeMaTH4ecKHi miaH, 10 kiaacc

n | Tema KommuectBo W3 Hux

/ 4acoB Teopernueckue | [Ipaktuyeckue | KoHTposbHBIC

I YPOKH YPOKH YPOKH

1 | Beexenne 1 1 - -

2 | CtpoeHnne oOpraHu4ecKHx 7 6 - 1
coeIHHEeHU

3 | YruaeBoaopoabl 9 7 1 1

4 | Kuciopoaocoaep:xamme 10 9 - 1
OpraHnyecKne BelecTBa

5 | A3oTocoaep:kaiue 5 3 1 1
coenquHenus. lloammepsl

6 | Xumusa 1 Xu3Hb 3 3 - -

35 29 2 4

2.3. Conep:xanune TeM yueOHOro Kypca «Xumus», 11 kaacc.

Tema 1. MeToanbl mo3HaHus B xumuu - 1 yac.

Hayunple MeToapl IO3HAHUS BELIECTB M XMMMUYECKHUX SABJICHUH. Poib JKcliepuMeHTa U
TEOpUHU B XUMHUU. MoiennpoBaHie XUMHUYECKHUX POIIECCOB.

Tema 2. CTpoenne aToma - 2 yaca.

AtoMm. SAnpo: mpoToHBI U HEUTPOHBI. M30TONBI. DNEKTPOHBI. DIEKTPOHHAS 000I0UKa.
DOHepreTuyeckuii ypoBeHb. ATOMHbBIE OpOUTAIIH, S-, P- 31eMeHTbl. OCOOEHHOCTH CTPOCHUS
ANEKTPOHHBIX 000JI0YEK ATOMOB IEPEXOIHBIX JIEMEHTOB

[lepuognuecknii  3aKOH M NEPUOAMYECKAs  CUCTEMA  XMMHYECKHX  DIJIEMEHTOB
JA.N. MenneneeBa. Ilepuoguueckas cucrema xumuueckux osnemMeHtoB J[.M.MengeneeBa —
rpaduueckoe 0ToOpakeHUE MEePUOANYECKOro 3akoHa. DU3MUECKHil CMBICT MOPSAAKOBOIO HOMepa
JJIEeMEHTa, HOMEpa NepuoJa W HoMepa rpynmnbl. BaneHTHble 31ekTpoHbl. [lpuumHbl M3MeHeHus
CBOMCTB 3JIEMEHTOB B Iepuojax M rpynmnax (riaBHeIX noarpynnax). Ilomoskenue Bomopona B
[Iepnonnueckoii cucreme. 3Ha4€HHE MEPUOANIECKOTO 3aKOHA.

Tema 3. Xumuueckas cBs3b - S 4acoB.

Honnast cBsi3b. KaTnonsl 1 anuonsl. loHHbIE KpucTaunyeckue pemetku. CBoicTBa
BELIECTB C TUM THUIIOM KPUCTAJUIMUECKUX PELIETOK.
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KoBasieHTHas CBSI3b, ee Pa3HOBUIHOCTHU u MEXaHU3MBbI oOpa3oBaHMUsl.
DnekTpooTpuuareabHOCTh. llonspHas ©u HemosisipHas KOBAJEHTHBIE CBSI3M. MexXxaHU3MBI €€
oOpa3oBaHusi CBA3M (OOMEHHBIH M JOHOPHO-aKUENTOPHBINM). MolekynspHble ¥ aTOMHBIE
KpUCTaJIIIM4ecKue pemeTku. CBOHCTBa BELIECTB ¢ ATUMH TUIIAMU KPUCTAJUIMYECKUX PEIIETOK.
CreneHb OKUCIIEHHS U BAJICHTHOCTh XUMUYECKUX 3JIEMEHTOB.

Mertammdeckas cBsi3b. OCOOEHHOCTHM CTPOCHHUSI aTOMOB METAUIOB. MeTainuecKas
XUMHUYECKas CBSA3b M METANIMYECKas KpucTaumueckas pemerka. CBONCTBa BEIIECTB C
METaJUIM4YECKOU CBSA3BIO.

Bonopoanast cBA3b. MexMoleKysipHass W BHYTPUMOJIEKYJISIpHAsh BOJOpPOAHAs CBSA3b.
3HaueHue BOJIOPOIHON CBSI3H JUISI OPTraHU3AIUU CTPYKTYP OUOTIOIUMEPOB.

Enunas npuposia XMuMHUYECKOHN CBSI3H.

Tema 4. BemectBo - 9 yacos.

[Tonumepsl: oprannyeckue, Heoprannyeckue. [Inmactmaccel. BosokHa.

Tpu arperatHbix cOCTOSHUS BOAbl. OCOOEHHOCTH CTPOCHHSA Ta30B. MOIISIpHBIN 00BeM
razoo0pa3ubix BemiecTB. [IpencraBurenu razoo0pa3HbIX BEIIECTB: BOJOPOJ, KHCIOPOH, aMMHUAK,
YIJIEKUCHBIN Ta3, 3TwieH. VX momydenue, cobupanue, pacno3naBanue. Bona, ee Ouonorumyeckas
pouib. [IpuMeHenne BOabI.

JKecTkocTh BOJBI B CIIOCOOBI e¢ ycTpaneHus. Kucnpie conmn. MuHepanbHble BOIbI. JKuUIKue
KpUCTAZIBI W HMX HCIONb30BaHue. Kpucrtamnmueckoe u aMop(dHOE COCTOSHHE BEIIECTBA.
[Tpumenenne aMop(HBIX BEIIECTB.

[TonsTne o paucnepcHeix cuctemax. JlucmepcHas ¢dasa u JucnepcHOHHAas —cpena.
Knaccudukanus gucnepcHeix cucteM. [ 'pyOoaucrepcHble CHCTEMBI. 30JIM, TEH, TMOHSATHE O
KOJUIOUIaX U X 3HAUYCHHE.

KauecTBeHHBII M KOJMYECTBEHHBIM COCTaB BEIIECTBA. 3aKOH IIOCTOSIHCTBA COCTaBa
BellecTB. BemiecTBa MOJEKYISPHOTO U HEMOJIEKYJISIPHOTO cTpoeHus. llpuumHbsl MHOrOoOpasus
BEILIECTB: H30MEPHsI, TOMOJIOTHS, AJTIOTPOIIHSL.

MonekynapHas ¢opmyna. DopMmynbHas eAUHHIA BellecTBa. MaccoBasg u oObeMHas 10
KOMIIOHEHTAa B CMECH.

Yuctele BemecTBa U cMecu. VicTuHHBIE pacTBOphl. PacTBopeHne kak (GU3HKO-XUMUYECKUI
npouecc. fBiaeHus, NPOUCXOIAIIME P PACTBOPEHUM BEIIECTB - pa3pylICeHHE KPUCTAIIMYECKON
pemietku, auddysus, Aucconmanus, Truapatanud. Juccoumanus SIEKTPOJUTOB B  BOJHBIX
pactBopax. CTemeHb 3JIEKTpPOIUTHUYECKON aucconuanuy. CuilbHblE M Cladble AJIEKTPOJIUTHI.
CrocoObl  BBIpaXEHHS KOHIIGHTPAIlMA PACTBOPOB: MAaccoBasi JOJS PacTBOPEHHOTO BEIIECTBA.
Kucnotsl, ocnoBanus, conu B ceete TO/I. Peakiiuu noHHOTO 0OMEHa B BOJIHBIX pacTBOpax.

[TpaBuna Ge30macHOCTH TpuU paboOTe C €AKUMH, TOPIOYUMHU U TOKCHYHBIMH BEIIECTBAMHU.
[IpoBeaeHNE XUMUYECKUX PEAKIUI IIPU HAarPEBAaHUU.

Tema 5. XuMH4YecKHe peakumu - S 4acos.

Knaccudukanus XuMHUUeCKUX peakliuii B HEOPraHUYECKON U OpraHMYeCcKOi XUMUHU.

Peakuuu, mporekaromye 0e3 M3MEHEHHs COCTaBa BEIIECTB: aJNIOTPOMHS,. aJUIOTPOIHBIC
MoauduKauu yrieponaa, cepbl, Gocdopa, o10Ba U KHUCIOPOJA; U30MEPHI,. MU30MEPHs], PEaKIIUU
nzomepuzanuu. [IpranHbl MHOrooOpa3us BEIIeCTB: aJUIOTPOIUS M U30MEPHS, TOMOJIOTHSI.

Peaknnn, uaymme ¢ M3MEHEHHMEM COCTaBa BEIIECTB: PEAKIMM COCIMHEHMS, Pa3JIOKEHHS,
3aMelneHus, ooMeHa. Peakunu coeTnHeHus], MPOTEKAIOIINE MTPHU MPOU3BOJICTBE CEPHOI KUCIOTHI.

OK30 - U DJHAOTEpMHUYECKHE peakiuu. TermaoBod HPEPEeKT XUMHUUECKUX pPEaKIHil.
TepMoxuMuyeckre ypaBHEHHUS.

CkopocTh peakllid, €€ 3aBUCHUMOCTh OT pa3nuyHbiX ¢akrtopoB. Karammuz. CkopocTh
XUMHUYECKON peakiuu. QakTopsl, BIUIIOLIIME HA CKOPOCTh XUMHUECKOUM peakuuu. Katanuzaropsl u
katanu3. [Ipencrasnenue o hepmMeHTax Kak OMOJOTHYECKUX KaTaanu3aTopax OeIKOBON MPUPOIBL.

HeobOpaTtumbie u oOpatumMble Xxumudeckue peakiuu. OOpaTUMOCTh peakiuil. XUMHUYecKoe
paBHOBecHe U crocoObl ero cMmereHus. OOmuMe MpeacTaBiIeHHs O MPOMBIIUIEHHBIX Croco0ax
ITOJIyYEHUS BEIIECTB HA IIPUMEPE MPOU3BOJICTBA CEPHOM KHUCIOTHI
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['uaponn3 HeopraHWYECKWX M OPTaHMYECKUX COeAWHEHWH. Peakinuu WOHHOTO oOMeHa B
BOAHBIX pacTBopax. Cpena BOAHBIX pacTBOPOB: KHCIas, HEHTpasibHas, Lieno4Has. BomopoaHbii
nokazatenb (pH) pactBopa.

OKHCIUTENBHO-BOCCTAaHOBUTENbHBIE peakiiuy. CteneHb okuciaeHus. Onpeaesnesne cTeneHn
OKHCJICHUS 3JIeMEHTOB 10 (opmyiie coequHenus. [loHsTre 00 OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX
peakuusax. OKHCIEHHE U BOCCTAHOBJIEHHUE, OKUCIUTENb U BOCCTAHOBUTEIb. DJIEKTPOJIN3 PACTBOPOB
U pacIuiaBoB (Ha MpuMepe xjiopuaa HaTpus). [IpakTuyeckoe MpUMEHEHHE JIEKTPOIN3a

Tema 6. Kinaccuukanus u cBoiicTBa BelnecTs - 8 4acos.

Knaccudukanus HeoOpraHnyeckux coeiuHeHni. XUMUYECKHUEe CBOWCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCIMHEHUN.

Mertamibl. Ilonoxenune meramioB B IICXD JI.U. MenaeneeBa. OOmme ¢uznveckue
CBOMCTBa METAJJIOB. B3amMmojeiicTBuE METaIOB ¢ HEMETAIUIAMU (XJIOPOM, CEpOM, KUCIOPOIOM).
B3anMopeiicTBre MIETOYHBIX U IEI0YHO3EMENIbHBIX METAJUIOB ¢ BOAOWU. DIEKTPOXUMHUYECKUN PsIL
HaIpsDKEHUH METallIoB, B3aUMOJEHCTBHE METAUIOB C PAacTBOpPAMU KHCIOT U coisied. OOuue
crocoObl moiyueHus: MeTayyioB. [IoHsATHE O KOPPO3UK METAIIOB, CIIOCOOBI 3aIIUTHI OT KOPPO3UH.
CrmiaBbl.

Hemeramnel. Ilonoxxenne HemeramoB B IICXD J.M. MenaeneeBa. OKHCIMTEIBHO-
BOCCTAHOBUTEJIbHBIC CBOWCTBA THUIMUYHBIX HeMmeTawioB. OOMmas XapaKTepUCTUKA TOATPYIIIIbI
rasioreHoB. CpaBHUTENbHAS XapaKTEPUCTHUKA TaJIOTEHOB KaK HanboJiee TUMUYHBIX MpeCTaBUTeNeH
HeMeTaJuioB. OKHCIUTENbHBIE CBOMCTBA HEMETAUIOB (B3aMMOJEHMCTBHE C METallaMd U
BoZiopoJoM). BoccraHoBuTenbHBIE  CBOIICTBA  HeMETaIOB  (B3aumofeiictBue ¢  Ooiee
ANEKTPOOTPHULIATEIbHBIMU HEMETAIIIaMH ). biiaropoaHble rassl.

Kucnoter Heopranuueckue u opranumdeckue. Kriaccudukamus kucnor. XUMHUECKUE
CBOWCTBA KHUCJIOT: B3aUMOJICHCTBUE C METaulaMU, OCHOBHBIMU OKCHJaMHU, OCHOBAHUSIMH, COJISIMH,
CIUpTamHu.

OcHoBaHusI HeopraHW4eckne W opranmdeckue. Kiaccupukamnus ocHOBaHUNA. XUMHUYECKUC
CBOMCTBAa HEOPraHMYECKUX OCHOBAHMI: B3aUMOJIEUCTBUE C KUCIOTaMH, KUCIOTHBIMU OKCUIAMHU U
coysiMu. Pa3nokeHne HepaCTBOPUMBIX OCHOBAHUM.

Knaccudukanus coneil: cpenHue, KHUCIble, OCHOBHble. XUMHYECKHE CBOICTBa COJEH:
B3aUMOJCHCTBUE C KHCIOTAMM, WIEJI0YaMH, METaulaMH, coiisiMH. lIperncraBurenn comed u uX
3Ha4yeHue. XJIopu HaTpus, pocdat KanpLus, KapOOHAT KaJIbIHs (CPEIHHUE COIM); THAPOKApOOHATHI
HATpHS U aMMOHWUSI (KUCTIbIe COJH); TuapokcokapOoHaT Menu (1) — Manaxut (OCHOBHAS COJIb).

[loHsiTHE O TEHETUYECKOW CBSA3M M TEHETHUECKUX psaax. ['eHeTmdyeckuid psig MeTaiia.
['enetnueckuit psa Hemetaa. OCOOEHHOCTH TEHETHUECKOTO PsAJia B OPTaHMYECKOM XUMUH.

KauecTBeHHBIE peaknuu Ha XJIOpPUA-.Cylb(har-, KapOOHAT- HMOHBI, KAaTHOH aMMOHHWSI,
katroHsl xxenesa (1) u (11).

[TpaBuna Ge3omacHOCTH TpHU paboOTe C €AKUMHU, TOPIOUMMU U TOKCUYHBIMHU BEIIECTBAMH.
[IpoBeneHne XMMHMYECKMX peakuuii B pacTtBopax. [IpoBeneHuMe XUMHUYECKHMX pEAKUUN IIpH
HarpeBaHuu. KauecTBeHHBIN U KOJIMYECTBEHHBIN aHANN3 BellecTB. OnpeeneHue XapakTepa Cpesbl.
Nupukaropel. KauecTBeHHBIE peakMK HA HEOPTraHWYECKUE BEIIECTBA U MOHBI, OTAEIBHBIE KIIACChI
OPraHUYECKUX COCIUHEHUM.

Tema 7. X¥uMUS U )KU3HDb - 5 4acoB.

XvMHs B TOBCEAHEBHOW XU3HU. Moromue u yuctanme cpeacra. [IpaBuna Oe3omnacHoii
paboTHI CO CPeACTBAMHU OBITOBON XUMUH.

XUMHUYECKUE BEIIEeCTBAa KaK CTPOMTENIbHBbIE M TOJAENIOYHbIE MaTepuaibl. BemecTsa,
WCIIONIb3YyEMBIE B OJTUTPA(HH, ) KUBOIHCH, CKYJIBIITYPE, APXUTEKTYypE.

OO0mmue npeacTaBIeHUsT O MPOMBINIICHHBIX CIIOCO0aX MOMyUYeHUsI XUMUYECKIX BEIIeCTB (Ha
MpUMepe MPOU3BOICTBA CEPHON KUCIOTHI).

XUMHUUYECKOE 3arps3HEHNE OKPYXKAIOLIEN CPEABl U €0 MOCIEACTBHS. bbITOBass XUMUYecKas
ITPAMOTHOCTb.

10
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2.4. YueOHO-TeMaTHYeCKHii miaH, 11 Kiace

Ne Tema KomuuectBo N3 aux

i / 4acoB Teopernueckue | [Ipaktuyeckue | KoHTpoIbHBIC

n YPOKH YpOKHU YPOKHU

1 MeToabl MO3HAHUA B 1 1 - -
XUMHHU

2 CTpoeHue aToma 2 2 - -

3 XuMnueckas cBf3b 5 4 - 1

4 BemectBo 9 7 1 1

5 XuMHYeCKHe Peakunu 5 5 - -

6 Knaccuduxauus u 8 6 1 1
CBOHCTBA BellleCTB

7 XuMHA 1 KU3Hb 5 5 - -

35 30 2 3

11




3.1. KajieHgapHo - TeMaTH4YecKoe IJIAHMPOBaHMeE 10 Y4eOHOMY npeaMery «Xumusa», 10 kimacc

OMBOY COULI Ne 95. Padouasi nporpamma yuedHoro npeamera «Xumusi. 10-11 kiaacebn»

111.OPTAHU3ALIMOHHBIN PA3JIE]

NeNe | Paznen Ko | DiemeHTBI copepxaHus Bupabl Bunbl TpeGoBanus K ypoBHIO Cpoku
Tema JI- NAeATEeJIbHOCTH KOHTPOJI | OCBOCHHA NPOBeeHUs
BO (meopemuueckue, | s ITo nnany/
ya npakmuyeckue) axTHYecKku
co
B
Tema 1. BBegenne 1
1 1. Oprannyeckas 1 [Ipenmer oprannueckoit xumuu. | . 1. Komnexnus 3Hatb: OCOOEHHOCTH COCTaBa 1 Hexn
xumus. BBoaHbIM CraHOBIIEHHE IOHATHS IIPUPOJHBIX, OpPraHUYECKUX BEILECTB.
uHcrpykTtax [ITh «OpraHu4YecKas XUMUI». UCKYCCTBEHHBIX U YmMmers: [loHnMaTs NpUYMHBL
Buranusm u ero kpax (CuHTe3bl CUHTETHUYECKUX MHOTr000pa3usi OpraHuYecKux
OpraHMYECKUX COEAUHEHUN OpraHUYECcKUX BEIIECTB
YYEHBIMU-XUMUKAMN). COCIMHEHUN U
CoBpeMeHHOE COCTOSIHUE U MaTepuaioB U
pa3BUTHE OPraHUYECKON XUMUHU. | U3JEIHUI U3 HUX.
Krnaccudukanus opraHnueckux
COEIMHEHUH 110 IPOUCXO0XKIEHUIO:
IIPUPOJIHBIE, NCKYCCTBEHHBIE U
cuntetnueckue. llonarus
«OpraHudeckasi XuMus» 1
«yraeBoJopos». OcobeHHOCTH
aTomoB yruepoaa. Kpyrosopor
yraepoaa B npupoae. CpaBHeHue
OpraHMYECKUX M HEOPTraHUUECKUX
coeaunenuil. Knaccudukanus u
HOMEHKJIaTypa OpraHuYeCcKUX
COEIMHEHU.
Tema 2. CtpoeHue 7
OpPraHM4ecKuXx
coeIHHEeHU

12
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1. Teopust
cTpoeHus A,M.
Bbytneposa

MHuoroo6pasue opraHu4ecKux
COCIMHEHUH. BaneHTHOCTS.
BanentHocTh yriepoaa,
BOJIOPOJia, CEPbI, KUCIOPOa,
a30Ta, B COCIMHECHMSIX.
CpaBHeHME TOHITHIA
«BAJICHTHOCTb» U «CTEIECHb
OKHCIICHUSD. XUMHYECKOE
CTPOEHHUE KaK MOPSIA0K
COCIMHEHUSI aTOMOB B MOJIEKYJIE
COTJIaCHO MX BAJICHTHOCTH.
OCHOBOII0JIOKHUKHU TEOPUH
XUMHUYECKOT'O CTPOCHHUS
OPraHUYEeCKUX COeTUHEHUM: D.
Kekyne, A. Kynep, A.M.
bytnepos. Teopus ctpoeHus
OpPTraHUYECKUX COETMHEHMI:
OCHOBHBI€ TOJIOKEHUS TEOPUH
CTPOEHHUS OPraHUYECKUX
coenunenuil. Ilonsgarue o
TOMOJIOTax ¥ TOMOJIOTHH, 00
M30Mepax U H30MEPHH.
MonexynspHas U CTPYKTYpHBIE
(TonHast ¥ COKpaIeHHas)
bopMyITBI COETUHEHUH.
[ITapocTepkHEBBIE N
MaciTabHbie (00bEeMHBIE)
MOJIETH MOJIEKYJI

J. 1. Monenu
MOJIEKYJT
OpraHUYECKUX
COCJIMHEHU I
(IrapocTepKHEBbBI
eu
MaciTabHbIe).
JL 1.
H3roroBnenue
MoJIeJIei
MOJICKYIT
YTJIEBOJIOPOIOB.

3HaTh: Teopusi XUMHUYECKOTO
CTPOEHHUSI OPTAHUYECKUX
BEILIECTB. YTJIEBOAOPOIHBIN
ckener, QyHKIMOHAIbHAS
rpymma, u30MepHsi, TOMOJIOTH
Ymets: Onpenenarsb
MIPUHAITIC)KHOCTH BEILIECTB K
pa3IUYHBIM KJlaccam
yTJI€BOIOPO/IOB.

2 Hen

2. Knaccudukanus
BEIECTB

Knaccudukanus opraHnueckux
BEILIECTB. YTJIEPOJIHBIN CKENET.
Pagukainsl. @yHKIIMOHATBHBIE
rpynmbl. Knaccudukamus n
HOMEHKJIATypa OPraHuYeCKUX

3HaTh KJIaCCU(PHUKAIIHIO
OpraHMYECKUX BEIIECTB,
panukansl, QyHKIIMOHAIbHbIE

1§0)7%000158
Ymets: Onpenensrsb

3 Hen

13
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coenuHeHui. 'oMoornueckum
pAll, TOMOJIOTH.

MIPUHAJICKHOCTD BEIIECTB K
pa3IMYHBIM KJlaccam
YTJI€BOJIOPOIOB.

4 4. Homenknarypa AHann3 KOHTPOJIBHOH paOOTHI. YMeTh naTh Ha3BaHUSA 110 S Hexn
Homenkiatypa oprannyeckux COBPEMEHHOI HOMEHKJIATYpe.

BEILECTB: Ha3BaHUA.
Knaccudukanus u HoOMeHKIaTypa
OPraHUYEeCKUX COCTMHECHUM.

5 5. U3omepus N3omepus, e€ Buasl. 13omepsl YMeTh OnpenenaTb U30MepsI, 6 Hen
oprannyeckux Bemects. [lonstue COCTaBJIATH UX (DOPMYIIBL.
00 n3oMepax u U30MEpUH.

MomnexysipHbIE U CTPYKTYPHBIE
(TosTHAs ¥ COKpaIlcHHAas )
(dopMyJibl COETUHEHUH.
CtpyKTypHast ©30Mepusl.

5 6. Tunel peakiuit XUMHYECKHE CBOMCTBAa OCHOBHEIX 3HATH TUIIEI XUMUYECKUX 7 Hen
KJIACCOB OPTaHUYECKUX peakiuii B OpraHun4ecKoi XUMHIO
coenuaenuit. Kinaccudukarus YMeTh COCTaBIIATh YPABHEHUS
XUMUYECKHUX PEaKLUii B XUMUYECKHUX PEaKLUM.

OPraHNYeCKON XUMHH.
7,8 7. BeiBon Pemenne 3amay Ha BBIBOI 8 Hexn
bopMmybl XUMHUYECKON (OPMYIIbI
OpPTraHUYECKOTO OPraHNUYEeCKOro BEUIECTBA MO
BEIECTBA MaccOBOH J10JI€ U MO PeaKLnu
TOPEHUS.

Tema 3. YriieBopopoas!

9 1. AnkaHbl YraeBogopoabl: ankaHbl. TUIbI . T'openne HaspiBats yriaeBoaopoibl o 9 Hen
XUMUYECKUX CBSI3€M B MOJIEKYJIax | MpOMaH- MEXIyHApOAHOM HOMEHKIIAType
OpPraHUYECKUX COETUHEHMIA: OyTaHOBOM cMecH (C1-C1p). XapakTepu3oBaTb
OJIMHApHAsl CBS3b. (3axuraika). CTpOEHHE aTKaHOB, OOBSICHSTH

Konnexnus 3aBUCHMOCTBH CBOMCTB OT MX
BEILIECTB U COCTaBa U CTPOEHUS.

MaTepHaJioB Ha

14
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OCHOBE€ M€TaHa.

10 2. AnKeHbl YrneBoaopoabl: ankeHbl. TUnbl . Komneknus HaspiBats yriaeBoaopoisl 1o 10
XMMHYECKHX CBsi3el B Mosiekynax | «[lonuatuiien u MEXyHapOJIHOM HOMEHKIIAType | HeA
OpPraHMYECKUX COCTUHEHM: U3JIENHS U3 (C1-C1p). Xapakrepu3oBaTb
JIBOWHAs CBS3b. HEro». CTPOEHUE AJIKEHOB, OOBSICHATh
3aBUCUMOCTB CBOMCTB OT MX
COCTaBa U CTPOEHUSI.
11 3. AnkaaueHsl YrneBoopoasl: TUEeHbI. THUIIBI . Komexkuun Ha3spiBaTh yriieBonopo/sl no 11
XMMHUYECKHX CBs3ell B Moniekynax | «Kaydaykny, MEXyHapOJIHOM HOMEHKJIAType | HeA
OpraHWYECKHUX COCIMHEHMI: 1Be | «Pe3nHa n (C1-Cy). XapaxTepuzoBaTh
NBoMiHbIe cBsi3U. Kayuyku. U3JIeNUs U3 Heey. CTPOEHUE pa3IMYHbIX
Pe3una. aJIKaJUCHOB, OOBIACHATH
3aBHCUMOCTb CBOMCTB OT UX
COCTaBa U CTPOEHHUS.
12 4. AnKuHbI YraeBogopoabl: ankuHbl. TUIbI HaspiBats yriaeBoaopoibl 1o 12
XUMHUYECKHX CBSA3EH B MOJIEKYJax MEXJIyHapOJIHONH HOMEHKJIAType | HeJ
OpPraHMYECKUX COCIUHEHMMN: (C1-Cyp). XapakTepuzoBaTh
TpOMWHAas CBA3b. CTpOCHHE AJIKUHOB, OOBSICHSTD
3aBUCHUMOCTb CBOMCTB OT UX
COCTaBa U CTPOCHHUS.

13 5. Uctounuku IIpupoaHbIe CTOYHUKHN . Komneknus 3HATh COCTaB MPUPOAHOTO Taza u | 13

YIJIEBOIOPOAOB YTJIEBOAOPOAOB: HEPTH U «Hedtb 1 Hetu. HedrenpoaykTsl. HEx
MPUPOAHBIN ra3. XUMHUYECKOE MPOJIYKTHI €€
3arps3HEeHue OKpYXKarolei cpesbl | mepepaboTKmI.
U €ro MOCJeICTBUS.

14 6. Konrponbnas [Tonyron 14
pabora mo oBast KP HEJ
MaTepuainy,
npoieHHomy B |
NOJIyTOIUU

15 7.11P 1. [TpaBuiia 6e30macHOCTH TPU I1P YMeTh NpoBOAUTH IKCIIEPUMEHT. | 15
[Tonyuyenue u paboTe C eJKUMH, TOPIOUYUMH U Cob6mronats I1TH. HEJ
CBOMCTBA TOKCHUYHBIMU BEILIECTBAMHU.

15
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YTJIEBOJIOPOIOB.
IITH

[IpoBeneHne XUMHYECKUX
peaKkuuii pyu HarpeBaHUU.
KauecTBeHHble peakiyu Ha
HETIPEICIIbHBIE COCIMHEHUS.

16 8. ApeHsbl 1 AHaIM3 KOHTPOJIBHON pabOTHI. HazwiBaTh yriieBomopoibl Mo 16
YrneBonopoasl: apeHsl. Tl MEXIyHAPOAHOW HOMEHKIIATypE. | HEX
XUMHYECKHX CBS3€H B MOJIEKYJax XapakTepu3oBaTh CTPOCHUE
OpPTaHUYECKUX COCTUHCHHIA: apeHOB, OOBSICHATH 3aBUCUMOCTD
MOJIyTOpHAs CBsI3b. beH3ou u ero CBOICTB OT HX COCTaBa U
TOMOJIOTH. CTPOCHHUSI.
17. 9. I'enetnueckas 1 ['eHeTnyeckas CBSI3b MEXKAY HaszbiBaTh yriieBoopoibl mo 17uen
CBSI3b YIIIEBOAOPOAAMHU, HOMEHKIIATYPA. MEXIyHApOJIHOW HOMEHKJIAType
CtpoeHue pa3IuyHbIX KIacCOB (C1-C1p). Xapakrepu3oBarthb
YTJIEBOAOPOAOB, 3aBUCHMOCTD CTPOEHHUE Pa3IMYHBIX KJIACCOB
CBOIICTB OT MX COCTaBa U yTJI€BOJIOPOAOB, OOBSICHATH
CTPOCHHUSI. 3aBHUCHMOCThH CBOMCTB OT HX
COCTaBa M CTPOCHHUS.
Tema 4. 10
Kucaoponcoaep:xkamme
OpraHuvecKHe BellecTBa
18 1. OgnoatoMHbIE 1 Kucnoponconepxamiue . Topenne HazpiBaTh 0 MEXTyHAPOTHOM 18
CIIUPTHI COETMHEHUS: OJTHOATOMHbBIE ATaHOJNA. HOMEHKJIaType BEIIeCTBa, Hell
crupthl. CTpocHHE Biaumoeiicteue OTIPECIISATh TPUHAICIKHOCTD
KHUCIIOPOJICOIEPKALITUX ATaHoONA C BEIIIECTB K KJIaCCy CIIUPTOB,
OpPTaHWYCCKHUX COCTUHCHHIM. HATPHEM. XapaKTepu30BaTh CTPOCHUE U
DyHKIMOHAIbHASA TPYIIIA, JI. U3yuyenune CBOMCTBA.
WU30MEPHsI, TOMOJIOTHSI. CBOWCTB
[IpencraBuTenu: STaHOI. ATHIIOBOTO
duznyecKkue 1 XUMUICCKHE CTHpPTA.
cBoictBa. [Ipumenenue,
MIOJTy9YCHHE.
19 2. Muoroaromusie | 1 Kucnopoaconepxamue JI. CBolicTBa HazpiBaTh 0 MEXIyHApOIHOM 19
CIIUPTHI COEJIMHEHUS: MHOTOATOMHbBIE TIIALEpUHA HOMEHKJIaType BEUIECTBa, Hell

16
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cnupThl. KauecTBeHHBIE peakuuu
Ha MHOTOAaTOMHBIE CITHPTBHI.
Crpoenue KUCIopoacoiepKalnx
OPraHUYEeCKUX COCIUHECHUM.
@yHKIMOHAIbHAS TPYMIA,
M30MEPUSL, TOMOJIOTHUS.
[IpencraBuTenu: rauuepyH.
DU3NYECKUE U XUMUYECKHUE
cBoiicTBa. [Ipumenenue,

ONPEACIISITh IPUHAIICKHOCTD
BEIIECTB K KJIacCy CIUPTOB,
XapaKTepU30BaTh CTPOCHUE U
CBOICTBA, BBIIOJIHSITH
SKCIIEPUMEHT IO paclO3HaBaHUIO
MHOT0aTOMHBIX CITUPTOB..

MOJTyYCHUE.

20 3. deHon Kucnopoacoaepxaniue HasbiBaTh 0 MexayHapOAHON 20
coenuHeHus: ¢peHon. CTpocHHe HOMCHKJIATYpPE BEIIECTBA, HeJl
KHCIJIOPOJICOACPIKAIIIIX XapaKTEepPU30BaTh CTPOCHHUE U
OpPraHNYECKHUX COCIMHECHMM. CBOMCTBA.
OyHKIMOHATIbHAS TPYIIA,
WU30MEPHSI, TOMOJIOTHSI.
[TpencraButenu: (heHoI.
dusznueckue U XUMHYECKUE
cBorictBa. [Ipumenenue,
MOJTyYeHUE.

21 4. Anpaeruab Kucnoponconepxamrue JI. CoiicTBa HazpiBaTh 0 Mexk1yHApOAHOM 21
COCIUHEHMS: allbIETU/IbI. dbopMmanbaerua HOMECHKJIATYpE BEIIECTBA, HEJl
KauecTBeHHBIE peakIiy Ha OTIpeACIATh MPUHAICKHOCTD
anperuabl. CTpocHHe BEIIECTB K KJIACCy aJIbJICTH]IOB,
KHUCIIOPOJICOICPKALITUX XapaKTepu30BaTh CTPOCHUE U
OPraHNYEeCKUX COCTUHEHUM. CBOMCTBA, BBIIIOIHSTE
OyHKIMOHATBHAS TPYITIA, IKCIIEPUMEHT I10 PACTIO3HABAHHIO
HU30MEPHsI, TOMOJIOTHSI. aJbJIETU/IaB.
dusznyeckue U XUMHYECKUE
cBorictBa. [Ipumenenne,
MOJTyYeHUE.

22 5. Kap6oHogsie Kucnopoconepxaniue J1. O6pa3isl HaspiBaTh 110 MeXTyHApOTHOMH 22

KHUCJIOTBI COCAUHEHMS: OJHOOCHOBHEIC HEKOTOPBIX HOMEHKJIATYpE BEIIECTBA, HeJl

17
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KapOoHOBBIE KUCTIOTHI. CTpoeHue
KUCJIOPOACOAECPKAILINX
OpPraHUYECKUX COECIUHEHMI.
DyHKIMOHAIbHAS TPYIIA,
MU30MEepHsl, TOMOJIOTHUSI.
IIpencraBurenu: ykcycHas
kuciora. dusnueckue u
XUMHYECKHE CBOMCTBA.
[IpumeHeHue, mony4yeHue.

KapOOHOBBIX
KHCJIOT:
MYypaBbUHOM,
YKCYCHO,
OJICMHOBOMH,
CTE€apHUHOBO.
OtHo1eHNE
Pa3ITUYHBIX
KapOOHOBBIX
KHCJIOT K BOJIE.
JI. CroiicTBa

OIIpEeNIeNIATh IIPUHAIEKHOCTh
BEIIIECTB K KJ1accy KapOOHOBBIX
KHCJIOT, XapaKTepHU30BaTh
CTPOEHHE U CBOWCTBA,
BBINOJIHATh SKCIIEPUMEHT
CBOWCTBAa KapOOHOBBIX KHCIIOT.

YKCYCHOM
KHCIIOTHI
23 6. I'eneTnyeckas CrtpoeHre KHCIOPOACOACPIKAIINX Ha3piBaTh 110 MEXIyHAPOIHOM 23
CBSI3b OpPraHMYECKUX COCAMHEHUH. HOMEHKJIAType BEIIEeCTBa, HeJl
qDYHKIlI/IOHaJII)Haﬂ rpyiiia, OIPCACIIAThb IMPUHAAJICIKHOCTD
U30Mepusi, TOMOJIOTHSI. BEILIECTB K Pa3InYHBIM KJIaccaM
dusnyeckre 1 XMMHYCCKHE KHCIIOPOJICO/IEPIKAIINX
CBOMCTBA. COETMHEHUH, XapaKTepHU30BaTh
CTPOCHHE U CBOWCTBA.
24 7. CroxHble Kucnopozaconepxamiue . Konnexrust HaspIBaTh 0 MeXTyHapOIHON 24
3¢upsl. XKupsl. COEIMHEHUS: CIIOKHbBIE dPUPBI U | MUIIEBBIX )KUPOB HOMEHKJIaType BELIECTBa, HEJ

JKUPBL. XUMHUS U MHILIA.
Kanopuiinocts xupoB. CtpoeHue
KHCIIOPOJICOIEPKALINX
OPraHNYEeCKUX COCTUHEHUM.
OyHKIMOHATIBHAS TpyMIa,
M30MEPHUsL, TOMOJIOTHSL.
PuU3nYECKnEe U XUMUYECKHE
cBorictBa. [Ipumenenne,
nosyueHue. Mpuia Kkak conu
JKUPHBIX KHCJIOT. Morotiee
neiictBue Mputa. CHHTETHYECKHE

1 Macell.
PactBopuMocTh
JKUPOB B
OpTraHUYECKHUX U
HEOPraHUYECKHUX
PaCTBOPHUTEIISX.
Konnexmus
00pasios
MIPUPOIHBIX
Maxy4Iux
(HUPHBIX Macell,

OIPEIETSATh TPUHAIICKHOCTD
BEIIIECTB K KJIACCY CIIOMKHBIX
3(UPOB U KHUPOB,
XapaKTepu30BaTh CTPOCHUE U
CBOMCTBA.
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MOIOIIIHNE CPEJICTBA.

XuMUs B TOBCETHEBHOM KU3HHU.
[IpaBuna 6e30macHOM pabOTHI CO
CpeacTBaMU OBITOBOM XUMUHU.

napGrOMEPHBIX U
KOCMETUYECKHUX
CPEICTB Ha
OCHOBE (UPHBIX
Macell.
Komneknus
KUAKUX U
TBEPBIX
MOFOIINX
CPEJICTB.

JI. CpaBHeHue
MOIOIINX CBOMCTB
pacTBOPOB MbLIA
U CTUPAIBHOTO

MOPOIIIKA
25 8. YrneBonpl Kucnopoaconepxaiue JI. Peakuus HazbiBaTh 110 MeX1yHApOAHOMN 25
COEIMHEHUS: YIIeBOAbl. XUMUS U | cepeOpsSHOro HOMEHKJIAType BELIECTBA, HEx
numa. KanopuitHOCTh yriieBOIOB. | 3€pKayia ONPEAEIIATH MPUHAIIEKHOCTD
CTpoeHne KUCIOPOICOAEPKALUX | TJIFOKO3BL. BELIECTB K KJIACCY YIIIEBOJOB,
OpPraHNYECKHUX COCIUHECHMI. Bsanmopeiicteue XapakTepu30BaTh CTPOCHUE U
OyHKIMOHATbHAS TPYIIA, TJIIOKO3BI © CBOIICTBa.
M30MEPHUsI, TOMOJIOTHSL. TUAPOKUCAOM
[IpencraBuTenu: rirOK03a, memu (11) 6e3
caxaposa, KpaxmaJl, KJeTJaTKa. HarpeBaHus U C
PU3NYECKUE U XUMUYECKHE HarpeBaHUEM.
cBorictBa. [Ipumenenne,
MIOJIyYEHHUE.
26 9. Kpaxmau. Kucnopoconepxaniue . Konnekius HaspiBaTh 110 MeXTyHApOHON 26
Hemmronosa COEIMHEHUS: YIIIEBOBI. 00pa31ioB HOMEHKJIaType BELIECTBA, Hex

KauecTBenHble peakuys Ha
kpaxmai. Ctpoenue
KHCIIOPOJCOAECPKAIINX
OPraHUYEeCKUX COCIUHEHUM.

[IEJUTIOIO3EI ¥
H3JIeNTNS U3 HEe.
JI. KauecTBennas
peakiuus Ha

ONPEAEIISTh MPUHAIIEKHOCTD
BEIIECTB K KJIacCy YIJIEBOJOB,
XapaKTepPU30BaTh CTPOCHUE U
CBOICTBA, BBIIOIHITH
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DyHKIMOHAIbHAS TPYMIA,
M30MEepHsi, TOMOJIOTHSI.
[IpencraBurenu: kpaxman,
HeJuIr0103a. Gu3ndYecKue u
XUMHYECKHE CBOMCTBA.
[IpuMeHeHue, mony4eHue.

Kpaxmai.

9KCHEPUMEHT 0 PACIIO3HABAHUIO
KpaxMaia.

27 10. KonTposbHas Tematuue 27
pabora 1o Teme ckasa KP HEN
«Kucnopoaconepx
amue
OpraHHYecKue
BEIIIECTBA

Tema 5. Azorcoaep:kammue

coeMHEeHUs!

28 1. AMUHBI. AHaIM3 KOHTPOJIBHOH paOOTHI. . Konnekus Ornpenenarb NpUHAJICKHOCTD 28
A3zoTcoaepkalie CoOeMHEHU: AHUJIMHOBBIX BEIIECTBA K KJIACCY aMUHOB; Hell
amuHbl. CTpoeHHe KpacuTesei u Ha3bIBaTh IO MEXKYHAPOIHOM
a30TCOJEPIKAIIMX OPTAaHUYECKUX | MIPermapaToB Ha HOMEHKJIAType, XapaKTepu30BaTh
coeauHeHni. OyHKIIMOHATBHAS OCHOBE aHWJINHA CTPOCHHUE U XUMHYCCKHE
rpynma, u30MepHsi, TOMOJIOTHSL. CBOICTBA JaHHBIX BEIIECTB.
[IpencraBurenu: aHUIUH.
Ou3nyecKue 1 XUMUIECKHE
cBorcTBa. [Ipumenenne,
NOJIyYEHHeE.

29 2. AMUHOKHUCIIOTHI. A3oTconepKaliie CoeTMHCHUS: J1. Anteunsie OnpenensTh NPUHAATIEKHOCTh 29

benkmn. AMHHOKHCIIOTHI, OSNKA. XUMHUS M | TIpenapaThl, BEIIIECTBA K KJIacCy HEJl

nuina. KanopuitHocTs 6enKkoB. coJieprKaIue a30TCOJEPKAIIUX OPTAHUIECKUX
KadecTBeHHbIE peakiuy Ha AMHHOKHUCIIOTHI. COCJTMHEHU; Ha3bIBATh 110
6enku. CTpoeHue Y1nakoBKH OT MeXIyHapOAHONH HOMEHKIIATYpE,
a30TCO/IEPIKAIINX OPTAHUYECKUX | IPOJAYKTOB XapaKTepu30BaTh CTPOCHUE H
coenuHeHui. OyHKIIMOHATBLHAS MUTaHMUS, XUMHYECKHE CBOMCTBA TAHHBIX
rpymma, U30MepHsi, TOMOJIOTHSL. coJIepKaIIIX BEIIIECTB.
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Dusnyeckue 1 XUMUYECKHUE
cBorictBa. [Ipumenenue,
IIOJIyYEHHUE.

AMHHOKHUCJIOTBI
(MpoyKTHI
HUTAHUS,
coJieprKaliue
BEILIECTBA C
kogamu E620 —
IJIyTaMHUHOBAs
kuciora, E621-
rJIyTaMHHAT
HaTpus, E622—
525 —

FJIyTaMHHaTBI
ApyTHx

MeTamios, E640 —

rauiyH, E641 —
JIEUTIMH).
JlokazaTenbCcTBa
am¢oTepHOCTH
AMHHOKHCIIOT.
JI. CBoiicTBa
OCIIKOB.

30

3.1IP 2.
WNnentuduxarus
OpPTaHUYECKUX
coequnenuii. IITh

[IpaBuna 6e3onacHOCTH NpU
paboTe ¢ eAKUMU, TOPIOUYUMHU U
TOKCUYHBIMU BEIIECTBAMU.
[IpoBeneHue XuUMUYECKUX
peaKkuuii B pacTBOpax.
[IpoBeneHne XUMUYECKUX
peaKIuil IpU HarpeBaHUU.
KauectBenHslit u
KOJINYECTBEHHBIN aHAIIN3
BelecTB. KauecTBeHHBIE peakinu
Ha OTJEJIbHbBIE KJIACCHI
OPraHUYEeCKUX COCTUHEHUN

yMeTI) HpOBOI[I/ITI) BKCl'IepI/IMCHT.
CooOmronars I1TB.

30
HEJ,
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31 4. TTomuMmepsl. 1 [Tonmumepsl: TIaCTMACCHI, . Konnekmus Onpenenars NPUHAIC)KHOCTD 31
Kay4yKH, BojlokHa. CTpoeHue. BOJIOKOH U BEIIIECTBA K TOJIMMEPaM; Hell
OuznyecKkue U XUMHUIECKHE U3JICINIA U3 HUX. Ha3bIBaTh M0 MEXAYHAPOIHON
cBorictBa. [Ipumenenue, Komnexuus HOMEHKJIATyp€e, XapaKTepUu30BaTh
MOJTyYeHUE. IJ1aCTMAcC U CTpOEHHE U CBOICTBA TAHHBIX
W3IEIUN U3 HUX. BEILIECTB.
JL
PacnioznaBanue
BOJIOKOH U
I1acTMacc Io
OTHONICHUIO K
HarpeBaHuIo.
32. 5. T'onoBas 1 T'onosas 32
KOHTpOJIbHas paboTa KP Hex
10 IPOUJEHHOMY
MaTepuany
Tema 6. Xumus v :ku3Hb | 3
33, | 1. Xummus u )Ku3Hb 3 AHam3 KOHTPOJIBHON pabOTHI. . Ucnonp3oBare npuodperennsie | 33-35
34, Xumus u 310poBbe. JlekapceTsa, JlexapcTBeHHbIE 3HaHUS U YMEHUS B HeJl
35 (bepMeHTHI, BUTAMHUHBI, TOPMOHBI, | TIpenapaThl, MTOBCETHEBHOM JKU3HU IS
MUHepaJibHbIe BOJIbL. [Ipo0nemMsl, | conepxarue 1. OOBsiCHEHN XUMUYECKUX
CBSI3aHHBIE C TPUMEHEHHEM (bepMeHTHI: SIBIICHUH, TIPOUCXOISIINX B
JIeKapCTBEHHBIX IpenapaToB. «[lencuny, PUPOJE U OBITY.
XuMUs B TOBCETHEBHOM KU3HMU. «Me3ump», 2. OnpenesieHusI BO3SMOXXHOCTH
Motomue 1 yucTsmue cpenctra. | «dectam» u zp. MPOTEKaHHUsI XUMUYECKHX
[TpaBuia 6e30macHoO pabOTHI CO CrupainbHble MIPEBPALIEHUH B pa3TUYHbIX
CpeAcTBaMu ObITOBOW XMMUHU. MOPOLIKU YCIIOBHSAX M OLIEHKU UX
beITOBast XuMuyeckas (YnakoBKH), MTOCJIEICTBUH.
IPaMOTHOCTb. coJiepxalue 3.9KO0JI0rHYecK rpaMOTHOTO
(bepMEeHTHI. MTOBEJICHUS B OKPYKAOIIEH
O06pa3ibl cpene
BUTaMUHHBIX 4.0O1ueHKH BIUSHUS XUMHYECKOTO
IIPENapaToB. 3arps3HEHUS] OKpYXKaromei
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Konnexuus
TOPMOHAJIbHBIX
MpenaparoB

JI. UcnwiTanne
Cpebl pacTBOpa
ACKOpOWHOBOIA
KHUCJIOTHI.
HcnerTanne
anTe4YHoro
npenapara
MHCYJIMHA Ha
0eJIoK.

Cpelbl Ha OPraHu3M YelI0BEKa U
JIPYrUe )KUBbIE OPTaHU3MBbI
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3.2. KajieHgapHo - TeMaTH4YecKoe IJIAHMPOBaHMeE 10 Y4eOHOMY npeaMery «Xumusa», 11 kiaacc

NeNe | Paznmen Ko | DiemeHTBI copepxaHus Buabi Bunbl TpeGoBanus K ypoBHIO Cpoku

Tema J- AeSITeIbHOCTH KOHTPOJI | OCBOCHUA NpoBeACHUS
BO (meopemuyeckue, | Ilo naany/
ya npakmuyeckue) paxkTHueckn
co
B

Tema 1. MeToabl 1

NMO3HAHUSA B XUMHH

1 1. Meroasl 1 Hayunble MeTObI TO3HAHUS 3HaTh HAyYHbIE METO/bI 1 Hen
MTO3HAHMUSL. BEIIECTB U XUMUYECKUN MO3HAHUSI BEIIECTB 1
BBoanbrit siBjIeHUM. PoJib sKcriepuMenTa u XUMUYECKUN SABIICHUI.
uHcrpykTtax [ITh TEOPUU B XUMUHU.

MopenupoBaHue XUMUYECKUX
IIPOLIECCOB

Tema 2. Ctpoenune atoma | 2

2 1. Ctpoenue atoma | 1 AtoMm. M3oTombl. ATOMHBIE 3HaTh BOXXKHEHIITNE XUMHUECKHE | 2 HEel
opOUTaNu. s-, p-2JIEMEHTHI. MOHSTUS: BEILECTBO,
OcobeHHOCTH CTPOCHUS XHMUYECKHI 3JIEMEHT, aTOM,
AIEKTPOHHBIX 000JI0UEK AaTOMOB OTHOCHUTEIIbHAsA aTOMHasl Macca,
MEePEXOIHBIX AJIEMEHTOB. W30TOIBI.

3 2. llepuognueckmii | 1 Ileproanueckuii 3aK0H U J1. Paznu4Helie 3HaTh BaXKHEHIIINE XUMHUYECKUE 3 Hen
3akoH J[.1. MIEPUOIUYECKAs] CUCTEMA (hopMbI nonsituA: [lepuoguueckuii 3aKk0H
Menaeneena XUMHUUYECKHUX IJIEMEHTOB MIEPUOINYECKON J.N. Menneneesa.

.. Menneneesa. CUCTEMBI YMeTh XxapakTepu30BaTh
XUMHUYECKUX 3JI€MEHTHI MAJIBIX NTEPUOOB 110
3JIEMEHTOB. WX TIOJIO)KCHHIO B
IIEPUOANYECKON CUCTEME
J.M.MenneneeBa

Tema 3. Xumnueckas 5

CBSI3b

4 | 1. MoHHas cB3b. 1 AHaJIn3 KOHTPOJIHLHON paboTHI. J. Monens 3HaTh HOHBI, OCHOBHBIE TEOPUH: | 4 HEX
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HNonnas cBsa3s. KatnoHs! u
annoHbl. MoHHBIC
KPUCTAJUTMYECKUE PEIICTKH.
CBolicTBa BEIIECTB C 3TUM
THTIOM KPUCTaJUTHYECKUX
pemeTok. MloHHbBIE pelIeTKH y
OMHApHBIX U 00JIee CIOKHBIX
OpTraHUYECKUX U
HEOPraHWYECKHUX BEIIECTB.

KPUCTAJUIMYECKOU
pELIETKH XJI0pHaa
HaTpHsL.

OO6pa3ibl
MUHEPAJIOB U
BEILIECTB C
MOHHBIMU
KpUCTAIIINYECKUMHU
pelIeTKaMu:
OKCHJIa KaJlbLus,
Pa3IUYHBIX COJIEH,
TBEPJBIX HIEIOYEH.

XUMHYECKOH CBSI3H.

YMeTh OnpeAesTh TUIIL
XUMHUYECKOH CBSI3U B
COCIMHEHUSIX, 3apsi/l HOHA.
OOBSACHUTH 3aBUCUMOCTh
CBOICTB BEILIECTB OT UX COCTAaBa
U CTPOCHHUS, IPUPOAY
XUMHUYECKOHN CBSA3U (MOHHOM).

2. KoBanentHas KoBaneHTHas cBsI3b, €€ . 1. Mogenu 3HaTh XMMHYESCKasl CBA3b, 5uen
CBSI3b Pa3HOBUAHOCTH U MEXaHU3MBbI KPUCTAJUTUYECKUX 3JIEKTPOOTPULIATEIIBHOCTb,
o0Opa3oBaHusl. PEUIETOK, «CyXOro BaJICHTHOCTb, CTEIICHb
DIIEKTPOOTPULIATETHHOCTb. JIbJIa» WUJIW UOJA, OKHUCJICHUSI YMETh OOBSCHUTD
CreneHb OKUCIEHUS U anmMasa, rpadura. 3aBUCHMOCTbH CBOMCTB BEILIECTB
BaJIECHTHOCTh XUMHUYECKUX 2. Bosronka noma OT X COCTaBa U CTPOEHUS,
3J€MEHTOB. MoOJeKyIsIpHbIE U Wi OeH30MHOM MPUPOJLYy XUMHUECKOU CBSI3U
aTOMHBIE€ KPUCTAJUIMYECKHE KHUCJIOTBI. (MOHHOM, KOBAJICHTHOM ).
pemeTKU. AJUIOTPONHS
yraepoaa. CBolcTBa BEIIECTB C
MOJIEKYJIIPHBIMU U aTOMHBIMH
KPUCTAJUTMYECKUMU PEIICTKaMHU.
3. Meramnueckas Meramunueckas cBsi3b U . 1. Monenu 3HaTh (hU3MUecKHue CBOICTBA 6 Hex
CBSI3b MeTaJlJInYecKas METAUTHYECKUX METAJIOB, CILJIABBI.
KpUCTaJUTMYECKas pelieTka. KPUCTAJUTMYECKUX YMeTh 0OBSICHUTH 3aBUCUMOCTH
OO6mue ¢puznueckre CBOMCTBa pEIIETOK. CBOICTB BEILIECTB OT UX COCTaBa
MetauioB. CIuiaBbl, UX Konmnexuus U CTPOCHMUS, IPUPOIY
KJIacCU(UKaLMs U CBOWCTBA. METAJUIOB U XUMHYECKOH CBSI3U (MOHHOM,
[IpencraBurenu criaBoB CIUIaBOB. KOBAJICHTHOM, METAJNINYECKOM ).

(4epHBIX - YYTYHBI M CTAIN U
I[BETHBIX- OpOH3a U

JI. O3HakoMIIeHHNE
C METAJUIOB U
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JIOPAIIOMUHUN). CILIaBaMHU.
7 4. BopopoHas Bonoponnas cBs3b. . Monens YMeTh OOBSICHUTH 3aBUCUMOCTH 7 Hen
CBSI3b MexmornekyinsapHas BogopoaHas | mosiekyisl JJHK. CBOICTB BEILIECTB OT UX COCTaBa
cBs3b. Mexanusm ee Jenatypanus U CTPOCHHUS, IPUPOIY
obpazoBanus. CBoMicTBa pacTBOPOB SIMYHOTO XUMUYECKOH CBS3U (MOHHOM,
BEIIIECTB C TUM THUIIOM CBSI3U Ha | OeJKa moJy KOBQJICHTHOU, METaJUIMUYECKOM,
pUMepe OPTaHuYEeCKUX U NeCTBHEM: BOJIOPOIHOM).
HEOPTraHUYECKHUX BEIECTB. TEeMIIepaTyphl,
BuyTtpuMonekymspHas pacTBopa conu
BOJIOPOJIHAS CBSI3b, €€ TSDKEJIOTO METalla,
OHojoruveckas pob. crupTa.
8 Jlnarnoctuueckas Jnarnoct 8 Hexn
KOHTPOJIbHAS nyeckas
pabora KP
Tema 4. BeuiectBo
9 1. TTonmumepsl KauecTBeHHBII 1 . Konnexiust 3HaTh BEUIECTBA MOJIEKYJIAPHOTO | 9 Hex
KOJIMYECTBEHHBIN COCTaB TJIaCTMACC Y HEMOJIEKYJISIPHOTO CTPOCHHS,
BemecTBa. [IpuunHbl U BOJIOKOH. aJJIOTPOIHSI, UCKYCCTBEHHBIE U
MHOT000pa3usi BEIIECTB: JI. O3HakoMIIeHHE CUHTETUYECKHE BOJIOKHA,
M30MEepHsi, TOMOJIOTHS, C KOJUIEKIUSIMU Kay4yKH, IJIACTMACCHI.
AJIOTPOTIHS. JIacTMacc,
BOJIOKOH.
10 2. I'azoo06pa3noe KauecTBennslii u . Monens 3HaTh MOJIeKyna, oTHocuTenbHas | 10
COCTOSIHHE KOJIMYECTBEHHBII COCTaB MOJIIPHOTO 00beMa MOJIEKYJIIpHasi Macca, MOJIb, HEeJ
BemecTBa. [[pudauHbI ra3000pa3HBIX MOJISIpHAST Macca, MOJISTPHBIH
MHOT000pPa3us BEIIECTB: BEILIECTB 00BEM, OCHOBHBIE 3aKOHBI
W30MEpHsI, TOMOJIOTHS, XUMHUU: COXPAHECHUS MacChl
AJJIOTPOIIHUSL. BEILIECTB, MOCTOSIHCTBA COCTABA.
11 3. Baxueiimme [IpencraBurenu . Tlonyuenue, 3HaTh MpeCTaBUTENEH I1ren
rasbl HEOPraHUYECKHUX U coOupanue, HEOPraHUYECKHUX U
OpTraHWYECKUX Ta30B: BOJAOPOJA, | pacro3HaBaHUE OpPTraHUYECKUX Ta30B: BOAOPO/I,
KHCIJIOPO/I, YIIIEKUCIBIN ra3, BOJIOpO/A, KHUCJIOPO/I, YIIIEKUCIBIN ra3,
aMMUaK, dTUJIEH, alleTWIEH - UX | KUCIOpOoJa, aMMUaK, STUJIEH, alleTWIEH - UX
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noJjiyueHue, coonpanue,

YIJICKHUCIIOIo rasa,

noJiyuyeHue, coonpanue,

pacro3HaBaHKe U IPUMEHEHHUE. | aMMHaKa pacro3HaBaHHe U IPUMEHEHUE.
Jpyrue npenctaBuTeNN ra3os:
a3oT, rayiorexs! (prop u xmop),
MeTaH, 3TaH, pornaH, OyTaH, -
UX CBOMCTBA U IPUMECHECHHUE.
bnaroposnsie rassl.
12 4.11IP 1. [IpaBuna 6e3onacHoOCTH NpU 1P YMeTb NpoBOIUTH IKCIIEpUMEHT. | 12
[Tomyuyenue razos. paboTe ¢ eAKUMH, TOPIOYUMH U CooOmonats I[1Th. HEex
IITh TOKCHUYHBIMH BEILIECTBAMHU.
[TpoBeneHne XUMHUYECKUX
peaKIui IpU HarpeBaHUMU.
13 5. Kuakoe KauecTBeHnnblii n . 3HaTh pacTBOPbI, OCHOBHBIE 13
COCTOSIHUE KOJINYECTBEHHBIN COCTaB B3aumopeiicteue 3aKOHBI XUMHUU: COXPAHEHHUS HEX
BellecTBa. SIBieHus, BOJIbI C HATPHEM. MAaccChl BEUIECTB, IOCTOSHCTBA
MIPOUCXOISIINE TIPH l"amenue n3BeCTH. COCTaBa.
pPacTBOPEHHH BEIIECTB - JI. UcnibiTanue
pa3pylLICHUE KPUCTAIINYECKON | BOJBI HA
peweTku, Tupdy3us, KECTKOCTb U €€
JIVICCOIIMAIINS, THAPATAITHSI. yCTpaHEHHE.
14 6. ctunHbIE HcTuHHBIE PaCTBOPSI. Hcnonb3oBate npuoOpeTeHHbIE 14
pacTBOpEI PacTBopenue kak ¢puzuko- 3HAHUS U YMCHUS JUIS HeJl
xumuyeckuit mpornecc. CrnocoOsl MIPUTOTOBIIEHHS PACTBOPOB
BBIPXCHUS KOHIICHTPAIHH 3aJJaHHOUN KOHIIEHTPAIUU B OBITY
pPacTBOPOB: MaccoBast AOJI U Ha IPOU3BOJICTBE,
PacTBOPEHHOTO BEILIECTBA. KPUTHUYECKOU OIICHKH
Juccounanus 3J1eKTpOJIUTOB B JIOCTOBEPHOCTH XMMUYECKOMH
BOJHBIX pacTBopax. CUIIbHBIC U nH(pOpMaIUU, TOCTYTAIOIIECH U3
cia0bie ANMEeKTPONUTHI. Peakimu Pa3HBIX UCTOYHUKOB.
HOHHOTO 0OOMEHa B BOJHBIX
pacTBopax.
15 7. KontponbHas ITonyron 15
pabota o osag KP HEJ

27



OMBOY COULI Ne 95. Padouasi nporpamma yuedHoro npeamera «Xumusi. 10-11 kiaacebn»

Mmarepuainy,
npoieHHoMYy B |
HOJYTOAUU
16 8. Teepnoe Amnanu3 KOHTpoJbHOH paboTel. | JI. OGpa3iubl 3HaTh BeleCTBa MOJIEKysipHOTO | 16
COCTOSIHUE. KavecTBeHHbIH U IPUPOTHBIX 1 HEMOJIEKYJIIPHOT'O CTPOEHMUS, HeJl
KOJINYECTBEHHBIN COCTaB aMOpQHBIX OCHOBHBIE 3aKOHBI XHMHUU:
BelecTBa. Bemecrsa BEIIECTB (SHTapb, COXPaHEHMs MacChl BELIECTB,
MOJIEKYJISIPHOTO U KEMUYT, MTOCTOSTHCTBA COCTABA.
HEMOJIEKYJISIPHOT'O CTPOEHHUS. nepjaamyTp, onal,
[Tpuumnabl MHOTOOOpA3Us XaJIeIOH U JIp.) U
BEIIIECTB: M30MEPHUs, TOMOJIOTHs, | IPOMBIIUIEHHBIX
AJUIOTPOIIHSL. aMop(HBIX
MaTepHualoB
(nmactmacc,
CTEKJIa, XpyCTajs U
Ip.).
Mopenu
KPUCTATUTNIECKUX
pereToK
pa3IMYHBIX TUIIOB.
17. 9. Cmecu YucThle BelecTBa U CMECH. . O6pa3isi 3HaThH YUCTLIE BEIIECTBA U 17
30, TeNH, TIOHSITHE O Pa3IUIHBIX CMECH. HENl
KOJIJIOUAAX. JMCTIEPCHBIX
CHCTEM: SMYIIbCHUH,
CYCIEH3UH,
a’pO30JIH, T U
30J1H.
Tema 5. Xumnueckue
peaKkuuu
18 1. Xumnueckue Knaccudukanus xumuaeckux 3HaTh KJIaCCU(PHUKAIHIO 18
peaknun pEaKUHii B HEOPTAaHUYECKOW U XMMHYECKUX PEAKIUH B HEJl

oprT: aHUYECKON XUMUH.

HEOPraHUYECKOU U
OPraHU4eCKON XUMHUH.
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TEIIOBOM 3P eKT peakimu

19 2. CkopocTb CkopocTh peakuuu, ee J1. 3aBHUCHUMOCTD 3HaTh CKOPOCTh XUMUYECKOMN 19
XUMHUYECKHX 3aBHCHUMOCTH OT Pa3JIMYHBIX CKOPOCTH peakuuu peakuuu, KaTajins, XUMHYECKoe | Hell
peakuui daxTopos. Karanus. OT IIPUPO/IbI paBHOBecue. OOBACHUTD

OO6paTuMoCTh peaxkiuil. BEIIECTB Ha 3aBUCHUMOCTBH CKOPOCTH
XHUMHUYECKOE PAaBHOBECHUE U IIpUMeEPE XUMUYECKON PEAKLUU U
CIOCOOBI €r0 CMEIIEHUSI. B3aNMO/JICICTBUS MOJIOKEHUS XUMHYECKOTO

pacTBOpoOB paBHOBECHSI OT Pa3INYHBIX

Pa3TUYHBIX KHCIOT (hakTopoB.

OJIMHAKOBOM

KOHIIEHTPAIIUH C

OJTMHAKOBBIMH

rpaHylaMu IIUHKA.

JI. HeobpaTtumbie

peakuuu, uaymue

10 MpaBUILY

beprose.

20 3. 'maponus Cpena BOAHBIX pacTBOPOB: JI. UcnibiTanue OmnpenensTh XapakTep Cpe/bl B 20
KHCTIasi, HeUTpabHasl, pacTBOpoOB BOJIHBIX pPacTBOpAx HEx
nienoyHasi. Bonopoanslit pa3IUYHbIX coJiel HEOPraHUYECKUX COCTUHEHUM
nokasarenb (pH) pactBopa. WHIUKATOPHOU
Ornpenenenne xapakrepa cpeibl. | Oymaroi.

Nunukaropel. Peakiiuyu noHHOTO
oOMeHa B BOJIHBIX pacTBOpax.

21 4. OBP OKHCIUTEIBHO- JL 3HATh OKUCIUTENb, 21
BOCCTAHOBUTEJIbHbBIE PEAKIIHH. Bsaumoneiicteue BOCCTaHOBHUTEIb, OKHUCIICHHE, Hel

LIMHKA C COJISTHOM BOCCTaHOBJIEHHUE. Y METh
KHCIJIOTOH. COCTaBJISITh OKUCIIUTEIBHO-
Bsaumonericteue BOCCTaHOBUTEJIbHBIE PEAKIIUH.
xKelesa ¢
pacTBOpoM
MEJHOTr0 Kynopoca
22 5. DnekTponus DJIEKTPOIN3 PACTBOPOB U 3HaTh JIEKTPOJIN3. Y METh 22
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pacIlUIaBoB. coctaBisiTe OBP Heq
Tema 6. Kinaccupuxanus
M CBOMCTBA BellleCTB
23 1. Meramibl Knaccudukanus . 1. Komnekuus HaspiBaTh n3ydeHHbIe BemecTBa | 23
HEOPraHUYECKUX COCAMHEHUH. o0pa3ioB 0 «TPUBUATBHOWY» UITU Hel
Mertamibl. DNEKTPOXUMUYECKUN | METAJIOB. MEXKIYHAPOAHON HOMEHKJIAType
PAIl HANPSHKEHUH METAJIIOB. B3aumoneiictBue XapakTepu3oBaTh 00ITHE
OO61mue criocoObl MOTy4YeHUS HIETOYHBIX XUMHUYECKHUE CBOWCTBA METAJIJIOB
metaiioB. [Toustre o kopposuu | metawios (Li, Na) 3HaTh Ba)KHEHIINE BEIIeCTBa U
MeTaiioB. CriocoObI 3aIIUTHI OT | H MaTepHaibl: OCHOBHBIC METAJLIbI
KOPpO3UH. IEJI0YHO3EMENTbHBI U CILJIaBbI
x metaiuioB (Ca) ¢
BOJIOH.
JL.
B3aumonelictBue
xKelesa ¢
pacTBOpoM
cynbgata menu (1)
Bzaumonencreue
[IMHKA C YKCYCHOMU
KHUCJIOTOMN
24 2. Hemetainmsr Knaccudukarus . Konmnekius HaspiBaTh n3ydeHHbIe BemecTBa | 24
HEOPTraHUYECKUX COETMHEHUI. o0pa3ioB 10 «TPUBUATBHON MU HEJ
Hewmerannbl. OkuciuTenbHo- HEMETAaJUIOB. MEXyHapOIHOM HOMEHKIIATYPE.
BOCCTAaHOBUTEIbHBIE CBOMCTBA XapakTepus3oBath 001He
TUMMAYHBIX HeMeTau1oB. O0ras XUMHUYECKHUE CBOWCTBA
XapaKTEePUCTUKA MOATPYIIbI HEMETaJUIOB. BBIMOIHATH
TaJIOTEHOB. XUMUYECKUMA SKCTIEPUMEHT T10
pacro3HaBaHUIO BaXKHEUILINX
HEOPTraHUYECKHUX BEIIECTB
25 3. Kucnotsr Knaccudukanus JI. Xumnueckue OCHOBHBIE MOJIO)KEHUS TEOPUU 25
HEOPTraHWYECKUX COETMHEHUI. CBOMCTBA COJISTHOM 3IEKTPOJIUTUYECKON HEJ

XUMHYECKHE CBOMCTBA

U YKCYCHOU

JUCCOIMAIIMH, DJICKTPOJIUT U
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OCHOBHBIX KJIACCOB KHUCJIOT: HE3JIEKTPOJIUT,
HEOPTraHUYECKUX COCTMHECHHI. B3aUMO/ICICTBHUE C 3IEKTPOJIUTUYECKAS
Jucconmanus 31€KTPOJIUTOB B METaJUIOM, JUCCOIMAIMs KUCIIOT. 3HATh
BOJHBIX pacTBOpax. CUIIbHBIE U | ILIETI0YbIO, Ba)KHEUIIINE BEILIECTBA U
cinalble neKTponuThl. Peakiuu | kapOoHATOM, Marepuabl: cepHasi, COJIAHas,
MOHHOTO 00OMEHA B BOJIHBIX OKCHJIaMU a30THas U YKCYCHasi KUCIJIOTBI
pactBopax. KauecTBeHHbIE METaJUIOB,

peaKIuu Ha HEOPTraHUYECKUE HEPaCTBOPUMBIM

BEILIECTBA U UOHBI TUAPOKCHJIOM.

26 4. OcHOoBaHUs Knaccudukanus JI. Peakmust OCHOBHBIE TIOJIOKEHHUS TEOPUU 26
HEOPraHWYECKUX COETMHEHUII. HEUTpaIU3alnH. 3JEKTPOJIUTUYECKON HEJ
XUMHYECKHE CBOUCTBA [Tonyuenue THACCOLHALMS JIEKTPOIIAT U
OCHOBHBIX KJIaCCOB HEpPacTBOPUMOTO HE3JIEKTPOJIUT,

HEOPTraHWYECKUX COCTMHECHHI. OCHOBaHUS U 3IEKTPOJIUTUYECKAS
Jucconmanus 31€KTPOJIUTOB B pacTBOpPEHUE €r0 B U CCOIalusl OCHOBaHUM. 3HATH
BOJHBIX pacTBOpax. CUIIbHBIE H | KUCJIOTE. BaKHEHUIIINE BEUIECTBA U

cinalble ANEeKTPONUThI. Peakimu Marepuaibl: MEI0YU, aMMUAK
MOHHOTO OOMEHA B BOJTHBIX

pacTBopax. KauecTBeHHbIE

peaKIuu Ha HEOPTaHUYECKUE

BEIIECTBA U UOHBI

27 5. Conu Knaccudukanus . Komnexuus OcCHOBHBIE MOJIOKEHUS TEOPUU 27
HEOPTraHUYECKUX COETMHEHUI. COJIEH pa3nIuYHOU 3IEKTPOJIUTUYECKON HEeJ
XUMHYECKHE CBOUCTBA OKpAacCKH. JTHACCOLHAAMS JIEKTPOIIAT U
OCHOBHBIX KJIACCOB Konmnexuus HE3JIEKTPOJIUT,

HEOPTaHWYECKUX COCTMHECHHM. TIPUPOTHBIX AIEKTPOJIUTHYECKAS
Hucconmanus 371€KTPOJIUTOB B MHUHEPAJOB, JUccolanus cojieid. 3HaTh
BOJHBIX pacTBOpax. CUIIbHBIE © | COAEPIKAIIUX COJIH. BOKHEWIIINE BEIIECTBA U
cia0bie anekTponuThl. Peakinu | KauecTBeHHBIE MaTepuaibl: MUHEPAJIbHbIE
MOHHOTO OOMEHA B BOJTHBIX peakuuu Ha yIoOpeHwusI.

pactBopax. KauecTtBeHHble KaTUOHBI U

peaKIuu Ha HEOPTaHUIECKHE AQHUOHBI.

BCIICCTBA 1 MOHBI

JI. PacrioznaBaHue
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pacTBOpoB
XJIOpHJIA, cyibdaTa
1 KapOoHaTa
HATPHUS ¥ AMMOHHUSI.

28 6. 'eneTnueckas Knaccudukanmst J. IlpakTudeckoe XapakTepu3oBaTh 00ITHE 28
CBSI3b HEOPraHMYECKUX COCTUHEHUH. OCYILIECTBIICHHE XMMHUYECKHE CBOMCTBA METAIJIOB, | HEJ
XUMHUYECKHE CBOMCTBA HePEX0/I0B: HEMETaJUIOB, OCHOBHBIX KJIACCOB
OCHOBHBIX KJIaCCOB 1) Cu — CuO — HEOPTaHUYECKUX COCTUHEHUI
HEOPraHUYECKUX COCTMHEHUN. CuSO,4 —Cu
!
Cu(OH);
!
CuO
2) P— P205 —
H3PO4—>
Ca3(PO4)2
29 7.11P 2. [TpaBuia 6e30macHOCTH MpH I1P YMeTb NpoBOJUTH IKCIIEpUMEHT. | 29
WNnentudukanus paboTe ¢ eAKUMHU, TOPIOYUMHU U Cobmonats I1Th. Hex

BemecTB. IITh

TOKCHUYHBIMHU BEUIECTBAMHU.
IIpoBeneHne XuMHYECKUX
peakimii B pacTBopax.
IIpoBeneHne XuMHYECKUX
peakiMil Mpyu HarpeBaHUU.
KauecTBeHHbIN U
KOJIMYECTBEHHBIN aHaIIN3
BellecTB. OnpeneneHne
xapakrepa cpeqbl. UHIUKaTOpBI.
KauecTBeHHbIe peakyu Ha
HEOPraHWYECKUE BEIlleCTBA U
WOHBI. Penienne
AKCIIEPUMEHTANIbHBIX 3a/a4 Ha
UIEHTU(DUKAITNIO OPTAaHUIECKIX
Y HEOPTraHWYECKUX COCTMHEHHI
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30 8. Urorosas T'onosas 30
KOHTPOJIbHAS KP HEJ
pabora 1o
IIPOUICHHOMY
MaTepuany
Tema 7. Xumus v ;Ku3Hb
31 1. Xumus u AHaM3 KOHTPOJIBHON paboOTHI. Hcnons3oBaTh nmpuodpeTeHHbIE 31
9KOJIOTHUS OO0mue npeacTaBaeHus o 3HaHUS U YMECHUS B HeJ
MIPOMBIIIICHHBIX CITOCO0aX MIPaKTUYECKON ACSITETFHOCTH U
MOJTYYCHUST XUMHUYECKUX MOBCETHEBHOM KU3HH JIJIS:
BelIeCTB (Ha MpUMepe 1.00bsICHEHHSI XUMHYECKHIX
IIPOU3BOJICTBA CEPHOU SIBJICHUH, IPOUCXOIAIIMX Ha
KHUCIIOTHI). XUMUYECKOe MIPOU3BOJICTBE
3arpsi3HEHUE OKPYXKarolen 2.0npeneneHus BO3MOKHOCTH
CpPEeIbl U ero MOCIEeICTBHUS. MPOTEKAHUS XUMHUECKUX
MPEBPALLIECHUH B pa3IMYHBIX
YCIIOBUSIX U OLIEHKH UX
MIOCJIEICTBUH.
3.DK0JI0TUYECKH TPAMOTHOIO
MOBEJICHUA B OKPYKAIOLIEH
cpene
4 .OUeHKH BIUSHUAS XUMHUYIECKOTO
3arpsi3HEHUS] OKPYXKarolen
Cpenbl Ha OPraHU3M YeJIOBeKa U
JIPYTHUE )KUBbIE OPTaHU3MBbI
32 2. XuMHS ¥ KU3Hb Xumusd B noBcenHeBHOM ku3HU. | JI. Komtekuus Hcnons3oBath nmpuodpeTeHHbIE 32Hen

Moromue 1 YUCTAILIUE CPEACTBA.
[TpaBuia 6e30macHoO pabOTHI €O
CpeAcTBaMu ObITOBOW XMMUHU.
briTOBas xuMuueckas
IrPaMOTHOCTb. XMMHUYECKHE
BEIIECTBA KaK CTPOUTEIbHBIE U
N0/I€JI0YHBIE MaTEPUAJIBI.

MHUHEPAJOB,
CpencTB OBITOBOM
XUMUU, KPACOK.

3HAHUS U YMEHHUS B
MPAKTUIECCKON JCSITETLHOCTH U
TTOBCETHEBHOM >KU3HU IS
1.0O0bICHEHUST XUMHUYECKUX
SIBIICHUH, TIPOUCXOSIINX B
MIPUPOJIE U B OBITY.
2.0npenenenHus BO3MOKHOCTH
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BemectBa, ncrnonb3yemsie B
noaurpaduu, >KuBOIKUCH,
CKYJBIITYpE, apXUTEKTYypE.

MPOTEKAHUS XUMHUYECKHUX
MPEBPALLECHUI B pa3IMYHBIX
YCIIOBHSIX U OIIEHKH UX
MOCJIEICTBUI.

3.9K0JIOTUYECKH TPAMOTHOTO
MOBEJCHUS B OKPYKAIOLIEH
cpene

4.0O1€eHKN BIUSHUS XUMUYECKOTO
3arpsi3HEHUs OKpYyKarolen
Cpelbl Ha OPraHU3M YeJIOBEKa U
JPyTHe KUBbIE OpPraHU3MBI
5.be3omnacHoro oOpamieHus ¢
TOPIOYUMH M TOKCHYHBIMHU
BEIIIECTBAMHU, JJaOOPATOPHBIM
00opyoBaHHEM

33, | 3, 4. IToBTopenue 3 33
34, | tem «CtpoeHue HEN
35 aToMay, 34
«XUMHUYECKHUE HEN
peaKIum 35
HeJl
CoxkparieHus:

J1 — IEMOHCTpaIMOHHBIE OIIBITHI
JI — naGopaTopHbIe OMBITHI
KP — xonTponpHas pabora

OBP — oKHCIUTENBHO-BOCCTAHOBUTEINIBHBIE pEAKLIUN
[1P — npakTuyeckas pabora
[ITh — npaBuiIa TeXHUKU 0€30MaCHOCTH
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3.3. YuyeOHO-MeTOAMYECKOE ODecedeHne
Pabouass mporpamma mo y4yeOHomy mnpeamery «Xumusp» gas 10 - 11 kiaaccoB
pa3padoTaHa HA OCHOBe CJIEAYIUINX HOPMATHBHO-NIPABOBbIX IOKYMEHTOB:

HopmartuBHO-1ipaBoBbIE
nokymeHTsl [IpaButenbcTBa
PO, MuHucrepcTBa
oOpasoBanus U Hayku PO

o Cr. 28 ®enepanbHoro 3akoHa Poccuiickoit ®enepaunu ot 29
nexabps 2012 r. N 273-®3 «O06 obpazoBanuu B Poccuiickoit
Oenepanun» (npuHaT [ocymapcrBennoi Jymout 21.12.2012 1.,
onobpen Coserom Denepanuu 26.12.2012 r.);

. IIpukaza  MuHuctepcTBa  00pa3oBaHUSA Poccuiickoi
denepanuu or 05.03.2004 1. Ne 1089 «OO6 yTBepKIECHUU
denepalbHOrO KOMIIOHEHTa TOCYAApCTBEHHBIX 0Opa3oBaTEIbHBIX
CTaH/JapTOB HAYaJIbHOTO OOIIEro, OCHOBHOTO OOWIEr0 M CpPEeIHEro
(momHOTO) 001IeT0 00pa30BaHU» C U3BMEHEHUSMHU U JIOMOJHEHUSIMU OT
03.06.2008 r., 31.08.2009 r., 19.10.2009 r.,, 11.11.2011 r.,
24,31.01.2012 r.;

o denepanbHOrO KOMITOHEHTa roCy/apCTBEHHOTO
00pa30BaTeNbHOTO CTaHJapTa IO Y4eOHOMY HpeaMeTy «XUMHSI»
(yTBepkaeH mpukazoM MuHuctepcTBa oOpasoBanusi  Poccuiickoit
denepauuu or 05.03.2004 r. Ne 1089 «OG6 yTBep)KICHUU
denepanbHOTO KOMIIOHEHTAa TOCYAAPCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJapTOB HAYAIbHOTO OOIEro, OCHOBHOTO OOIIEr0 U CpeIHEero
(momHOTO) 00I11IETO 00PA30BAHMSY C U3MEHEHUSIMU U JTOTIOTHEHUSIMH OT
03.06.2008 r., 31.08.2009 r., 19.10.2009 r.,, 11.11.2011 .,
24,31.01.2012 1.);

. [Ipuka3za MuHncTepcTBa oOpazoBaHHs Poccuiickoit
@eneparmn ot 9 wmapra 2004 1. N 1312 «OO0 yTBepKIECHUH
denepanbHOro 6a3UCHOrO y4yeOHOTO IUIAaHA M MPUMEPHBIX YUEOHBIX
TUTAHOB JTII 00pa30BaTeNIbHBIX yupexkaeHui Poccuiickoit denepamnmn,
peaM3yIoNIMX MPOrpaMMbl 001ero 00pa3oBaHUs» C U3MEHEHUSIMHU OT
20.08.2008 r., 30.08.2010 r., 03.06.2011 r., 01.02.2012 r.;

o ITocranoBnenuss I'maBHoro I'ocynapCTBEHHOrO CaHUTapHOTO
Bpaua Poccuiickoit ®enepaunn  «O6 yrBepxkaeHun Caunllun
2.4.2.2821-10 «CaHuTapHO- SIUAEMUOJIOTHYECKHE TpeOOBaHUS K
YCIOBUSM M OpraHu3alMu oO0ydeHus B 001eo0pazoBaTeIbHBIX
yupexeHusax» ot 29.12.2010 Ne 189, (3apeructpupoBano B Munrocte
Poccuiickoii @enepanuu 03.03.2011 Ne 19993).

Peasm3anusa paboueit mporpammsbl ydyeOHoro mpeamera «Xumus» B 10 - 11 kaaccax

npeamojgaraeT uCmojJab30BaHue Caeayrumero y‘leﬁHO-MeTOIH/I‘IeCKOFO o0ecrnevYeHus:

IIpumepnas O.C. T'abpuensn. IIporpamma kypca xumuu ais 8-11 kiaccoB 001eo0pa3oBaTeIbHBIX
oOpasoBarenbHas | yupexaeHuid.- M.: JIpoda, 2007

nporpamMma

Y4eOHuk ["abpuensn O. C. Xumus. 10 knacc. ba3oBblit ypoBeHb: y4eOHUK JIst

o0mreo0pa3oBaTenbHBIX YupexaeHuii - M.: [Ipoda, 2011.
["a6puensu O. C. Xumus. 11 knacc. ba3oBblit ypoBeHb: y4eOHUK JTst
o011eo0pa3oBaTesIbHBIX yupexaeHuid. - M.: /Ipoda, 2012.
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DJIEKTPOHHBIE 1. Jlucku cepum «DNEKTPOHHBIE YPOKH M TECThl. XUMHUS B mKoje», 2002:
00pa3oBaTesbHbIE e BeiectBa U UX NpeBpAICHHUSL.
pecypCel e KWHCIOTHI 1 OCHOBAHMUS.
e Comu.
e MuHepanbHbIE BELIECTBA.
e VYruepoj u ero coelMHeHus. YTIeBOIOPOIbI.
e [IpousBoHbIEC YIIEBOIOPOAOB.
e C0oXHbIE XUMUYECKHE COCIMHEHHUS B TOBCEIHEBHOM JKU3HH.
2. Buptyansnas mkona Kupumra u Medoaus. Ypoku xumun. 10-11 kmaccsl,
2005
3. Buptyansnas mkona Kupumna u Medoaus. Penierurop mo xumuu. [loaroroska
K BBIITYCKHBIM U BCTYIUTEIbHBIM 3K3aMeHaM. ENUHbBIN rocyaapCTBEHHBIM
sk3ameH. Xumus. ['oroBumces k EI'D. Bepcus 2.0. [Ipocsemenue, 2005
Buneomarepuanst 1. CoOpaHue NIEeMOHCTPAIMOHHBIX ONBITOB I cpeaHeld mKkoJbl. IIIKoabHBII

XUMHYECKU dKcriepuMment. Opranndeckast xumusi. Yacru 1, 2, 3, 4, 5.
2. CoOpaHue IEeMOHCTPAIIMOHHBIX OMNBITOB Ui cpeAHei mKojbl. LkoapHBIN
XUMUYECKHM dKciepuMeHT. Heoprannueckas xumus.
VYrnepon u kpemuuii. Yacts 1, 2.
A3zot u pochop
I"anorensl. Cepa.
Mertaiibl TOOOYHBIX MOATPYII.
XUMHS U JIEKTPUUECKHM TOK.
OO011e cBOMCTBA METAIIJIOB.
Mertasibl rnaBHbIX noarpynin. Yacts 2.

3.3. MatepuajibHO — TeXHHYECKOe o0ecrieyeHmne

1. PabGouee mecto yuurens
2. nTepakTuBHAs 10CKa

3. TeneBu30p, KOMIIBIOTEP, IPUHTEP

4. JIabopatopHsbie TPUOOPHI U 0OOPYIOBAHHE

5. Konnexkuuu, Habopbl, TAOIUIBI, TUIAKTUUECKHN MaTepuan

6. PeakTuBBI 17151 SKCTICGPUMEHTOB

7. IIporpaMMmbl, yueOHUKH, TUCKH, BUJIEOMATEPHAIIbI, CIIPABOYHAS JINTEpPATypa

Uroro: 36 crpanun
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