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IosicHUTENLHAA 3aNMNCKA

[IponeneBTHYECKHi KypC MPU3BaH, UCHIOIB3YSI HHTEPEC YUAIIUXCsl K SKCIIepuMeHTaM, chOopMUPOBATh YMEHHE HAa0II01aTh, €JaTh BHIBOAbI HA OCHOBE
HaOJI0/IEHUH, MOTYYUTh [IEPBOHAYAIBHBIC MIOHATHUS O KJIacCaX HEOPraHMUYECKUX BellecTB. Pemary pacueTHble 3a7ja4d Ha OCHOBE UMEIOLIUXCS 3HAHUN
1o Marematuke. ICXOHBIMU TOKYMEHTaMH JIJIsl COCTaBIICHHS TIpuMepa pabodeii mporpammsl ssBuinCh: (IIporpamma  Kypca xumuu juist 7 kinaccal

O. C. I'abpuensn, I'. A.lllumapeBa M.: lIpoda, 2015r.) M3ydeHue BBOAHOTO Kypca XUMHUHU B 7 KJIacce HAIIPABJICHO HA JOCTHXKCHHE CIICTYFOIINX
neJei:

1. moAroToBUTH yyamMxcs K U3Y4EHHIO HOBOTO Y4EOHOIO IpeIMeTa;

2. €03/aTh M03HABATEJIbHYIO MOTUBALUIO K M3yYEHHIO HOBOT'O MPEIMETa;

3. chopmMupoBaTh MPEIMETHBIC 3HAHUS, YMCHUS U HABBIKU (B MEPBYIO OYEpEb PACUCTHBIE M HKCIEPUMEHTAIbHBIE), HA KOTOPHIE HEIOCTATOYHO
BPEMEHH IIPU U3YYCHUU KypCa XUMHUHU OCHOBHOM ILLKOJIBI;

4. moka3aTh spKUe, 3aHUMaTeNIbHbIE, SMOLIMOHAIBHO HACBIILICHHbIE S1IM30/1bl CTAHOBJICHUS U Pa3BUTHUS HAYKU XUMUHU;

5. HHTErpupoBaTh 3HAHMS IO IPEIMETAM €CTECTBEHHOT'O LIMKJIa OCHOBHOW HIKOJIbI HA OCHOBE YU€OHOH JUCIMIIIIMHBI « XUMHUSD.
Kypc mnpomneneBTuku He mnpeaycMoTpeH QenepaibHbIM 0a3uCHBIM y4eOHBIM IUIAHOM, [TO3TOMY B IPOrpaMMe OTCYTCTBYIOT CBEICHMs Kypca
XUMHUH, TIPELyCMOTPEHHOTO (pe/iepaibHbIM KOMIIOHEHTOM T'OCYAapCTBEHHOr0 00pa30BaTeIbHOIO CTaHAapTa M0 XUMUH JUIsI OCHOBHOM IIKOJIBI.

O01mas xapakTepucTHKA MpeaMeTa
B I[aHHHﬁ KypC HE BXOIAT OCHOBOIIOJAraromue CHUCTEMHBIC 3HAHUA, C HUMHU YyYdalllUueCsd 6y,ZLYT 3HaKOMHUTBLCS ¢ 8 Kilacca. XHMHS — HaykKa

sKcnepuMeHTanbHas. [loaTomMy B 7 Kilacce paccMaTpUBAIOTCS TaKME BXKHEUIIIME METOO0JIOTMUECKUE MOHATHS, KaK «IKCIIEPUMEHTY, «HAOII0AeHUEY,
«U3MEpPEHUe», «OMUCAHUEY, «MOJCINPOBAHUEY, «TUIIOTE3a», «BBIBOI». Jlisi popMUpOBaHUS AIKCHEPUMEHTANbHBIX YMEHHUH ydalluxcs B Iporpamme
MIPEyCMOTPEHBl HECIIOKHBIE IO TEXHUKE BBIMOJIHEHHUS SKCIEPHUMEHTHI, J1a00paTOpHbIE OMNBITHI M MpakTHueckue padoThl. Takxke 3ToN 1enu
CHOCOOCTBYET MPENyCMOTPEHHBIH B Kypce JOMAIIHUM 3KCIEPUMEHT, KOTOPBIN MOJHOCTHIO COOTBETCTBYET TPEOOBAHMSIM TEXHHUKH OE€30MACHOCTH U
o0ecrnieurBaeT yueAne U3 NpakTUKU 00y4yeHUs] XUMUN SKCIIEPUMEHTaIbHbIE pa0OThI JIOHTe-TIOJHOTO (ITPOJOKUTEIBLHOTO [0 BPEMEHH) XapakTepa.

W3ydeHue mpesuiaraeMoro Kypca MpeaycMaTpUBaeT UIMPOKOE HCIOJIb30BaHWE AKTHUBHBIX (OPM M METOJIOB OOYYEHHMs: IMOBBILIEHUE POJU
CaMOCTOSITENILHOM paboThl yyamuxcs B oOyuyeHUHM (HampuMmep, MPOBEACHHE JIOMAIIHEr0 XMMHUYECKOTO IKCIEPUMEHTa), B TOM 4YMCJE MOJIrOTOBKA
COOOIIEHUH A y4YeHMYEeCKHX KOH(EpeHIMi, 3aluTa MPOeKTOB, OOCYXJEHHE pPe3yJabTaTOB JOMAIHEro JKcrepuMeHTa.  Pabowas mporpamma
IpeaycMaTpUBaeT pa3BUTHE TaKUX JIOTMYECKMX OIEepaldil MBIIUICHUs, KaK aHaJU3 M CHUHTE3, CpaBHEHHWE M 0000IIeHHEe, BBIABIKEHHE U



MOATBEP)K/ICHNE WM OINPOBEpPKEHHE THIOTE3, YCTAHOBJICHWE TMPUYMHHO- CIIEJACTBEHHBIX CBs3eil u T.A. [IporpamMma mocTtpoeHa Ha OCHOBE
MEXIMPEIMETHBIX CBsI3€H, Mpexie Bcero, ¢ kKypcom ¢usuku, Ouonoruu, reorpaduu, maremMatuku. Kypc HaneneH Ha nmpuoOpeTeHHE HaBBIKOB,
KOTOpbIE MO>KHO MCIOJIb30BaTh B [IOBCEHEBHOM KU3HHU.

®opMmbI 1 cpeacTBa KOHTPOJsi: KoHTponb Hajx pe3yiapTaTaMHu OOy4YeHUS OCYIIECTBISETCS 4Yepe3 UCIIOIb30BAHUE CIEAYIOUIMX METO/I0B: TEKYIIHH,
uToroBbiid. IIpu 3TOM HCHONB3YIOTCS  pa3inuyHble (OPMBI KOHTPOJS: IMpakTHUecKas paboTa, caMOCTOsATEeNbHAas paboTa, TECT, YCTHBIA OIpoC,
MUCHbMEHHAs! KOHTPOJIbHAS paboTa, 3alIuTa NpoeKTa W Ap. TeKymui KOHTPOJIb OCYIIECTBIISAETCS C IMOMOIIBIO coOeceoBaHMs, TECTUPOBAHMUS,
HaOII0/IeHUsl B XOJie MpaKkTUYeckux paboT. TeMaTuueckuil KOHTPOJIb OCYIIECTBISIETCS MO 3aBEPIICHUU TeMbl B (hopMe KOHTPOJIBHOTO TECTUPOBAHUS
WIM THCbMEHHONM KOHTPOJIbHOM palboThl.  WTOroBbIf KOHTPOJIb 3HAHMN YydalUXcs MpeArojaraeT coOeceloBaHWE  WUIU TECTUPOBAHHE
(nuddepeHupoBaHHOE ) MO OCHOBHBIM BOIIPOCAM M3YUYEHHOrO Marepuana. s KOHTPOJs NeATeIbHOCTH YJallluXCsl MPEANoaraeTcsi UCIoJIb30BaTh
pasnuuHble (OPMBI, B TOM YHUCIIE TPOBEPKY PE3yIbTATOB HKCIIEPUMEHTa (yJaliruecs MPUHOCAT CaMo/IeJIbHbIe OTHETYIIUTENH, BhIPAIlleHHbIE KPUCTAILIIBI
U T. J1.); IpOBEJAEHUE KPaTKO (hpoHTaIbHON Oece/bl 110 BHIIOJHEHHUIO U PE3y/IbTaTaM ONBITOB CO BCEMHU (UJIU C OTAEIBHBIMU) YUalIUMUCS; IIPOBEPKY
MUCbMEHHBIX OTUETOB.

MecTo npeamera B y‘lﬂﬁHOM IJIaHE

B paGouyio nporpaMMy BHeceHO cjeyloliee H3MeHeHHe: J00aBieH | yac Ha u3yyeHHe Kypca B KOHIIE T'O/la B BUJIE 3aKJIFOUUTEIbHOIO 3aHATHS IS
MOJIBEICHUSI UTOTOB rojJla, TaK Kak aBTOpCKas MporpaMma paccuuTaHa Ha 34 daca, a IpU U3Y4YEHUU MaTepuana 1 Jac B HEJeNo o0Ilee YUCIO 4acoB
JIOJDKHO COCTaBIATh 354acoB. PacmpeneneHne BpeMEHH, a TakKe TEMbl 3aHATUH M AKCHEPUMEHTANIbHBIX pa0dOT MOJHOCTHIO COXPAaHEHBI COTJIACHO
aBTOPCKOM mporpaMme. 1 yac B HEIEII0 Ha U3yUeHHE NPONEIEeBTHUECKOro Kypca BbIIEIEH 3a CUET IIKOJIBHOIO KOMIIOHEHTA.

Copepxxanue y4eOHOro npeamMera

Temal. «Xumus B HeHTpe ecrecTBO3HAHMA» - (11 4.)

Xumusl Kak 4dacTh ecrecTBo3HaHus. [IpenMer xumuu. Xumus —  4acTh €CTECTBO3HAHUSA. B3aMMOOTHOIIEHUS! YesIOBEKa M OKPYKAIOIIEro MUpA.
[Tpeamer xumun. Gusnyeckue Tena u BemiecTBa. CBoiicTBa BemecTB. [[ppuMeHeHne BemecTB Ha OCHOBE UX CBOMCTB. HalmromeHne u SKCIepUMEHT Kak
METO/]IbI U3yUEHHS €CTeCTBO3HAHUS U XUMUU. HabmoieHne Kak OCHOBHON METOJ MO3HAHUS OKPYXKAIOIIETO MUpa. Y CTIOBHSI TIPOBEACHUS HAOTIOICHUSI.
I'mnoresza. Dkcnepument. BeiBoa. Ctpoenue miamenu. Jlabopatopus u o6opyaoBanue. MoaenupoBanue. Mojens, MoaenupoBanrne. OcoOeHHOCTH
MOJIeTTUpOBaHus B reorpaduu, ¢usuke, ouonorun. Monenu B 6uonorun. Mymsoku. Monenn B ¢usuke. DnektpodopHas MmammHa. ['eorpaduueckue
MOJENIA. XUMHUYECKUE MOJIEIH: TPEIMETHBIE (MOJEIH aToMa, MOJIEKYJ, XHMHUYECKUX W MPOMBIIIICHHBIX TPOU3BOJICTB), 3HAKOBBIC, UM CHMBOJIbHBIC
(cMMBOJIBI 2JIEMEHTOB, (OPMYIBI  BEIIECTB, YpaBHEHUS peakiuii). XUMHUYECKHE 3HAKU U GOpMYIbl. XUMHUYECKHH dIIeMEHT. XuMU4eckue 3Haku. Mx



o0o3HaueHHe, MPOU3HOIIEHHEe. XuMuueckue Gopmyinsl BemecTB. [IpocTeie U crnoxHble BemecTBa. Munekcel n koadduuuentsl. KauecTBeHHbINH U
KOJINYECTBEHHBIN COCTaB BEIECTBA. XMMHUA M (pu3MKa. YHHBEpCaJIbHBII XapakTep MOJI0KEHUH MOJIEKYJISpPHO- KMHEeTH4ecKo Teopuu. [lonsTue
«atom», «MoiieKyna», «uoH». CTpoeHue BeuiecTBa. KpucTamuMueckoe COCTOsIHME BellecTBa. KpucTajuiMueckue pemieTKdu TBEPAbIX BEIIECTB.
Huddysus. bpoyHoBckoe npukeHue. BeliecTBa MOJIEKYJISIPHOIO M HEMOJIEKYJSIPHOTO CTpoeHUs. ArperarHble cocTosiHus BemiecTB. Ilonsatue o0
arperaTHOM COCTOSTHHHM BeliecTBa. PU3NUeCKre U XUMUYECKHE sBJIeHUA. ['a3000pa3Hble, )KUIKNE U TBEP/bIC BemecTBa. AMOPQHBIE BELIECTBA.

Xumust u reorpagus. CrpoeHue 3emiud: sSApo, MaHTHs, Kopa. Jlurocdepa. MuHepaibl U TOpHbIE IOPOJBl MarMaTHYECKUE U OCaJ04YHbIE
(HeopraHW4ecKHe W OpraHuvecKre, B TOM YHCJIE U TOpIoYre) Mopoabl. XuMus u Ouojorus. XUMHUYECKHH COCTaB KHBOW KIETKH: HEOPTraHUYECKHE
(Boga M MUHEpalbHbIE COJM) U OpraHudeckue (OeiKu, >KUpbI, YIJIeBOAbl, BATAMUHBI) BEIECTBA. bHojoruuyeckass pojb BOJbl B KUBOW KIIETKE.
®otocunre3. Xnopodpwul. buonornyeckoe 3HaueHHE JKHUPOB, OENKOB, 3(UPHBIX Macel, YIJEBOJOB M BUTAMUHOB Ui JKU3HEACATEIbHOCTH
opranu3moB. KaudecTBeHHbIEe peakuun B XxuMHH. KadecTBeHHbIE peakuuu. Pacro3HaBaHuEe BEIECTB C  IOMOIIBIO KAa4ECTBCHHBIX — PEaKIHM.
AHanutnueckuid curtai. OnpezaensieMoe BELECTBO U PEAKTUB Ha HETO.

JdeMoHcTpamun

* Komnexmus pa3mmyHbIX TpeaMeToB Wik GoTorpaduii mpeaMeToB U3 aIFOMUHUS TS WIUTIOCTPAIIH

UJEU «CBOMCTBA — IIPUMEHEHHUEY.

* Y4yeOHOe 000pyI0BaHHE, UCIIOJIb3yeMOE Ha ypoKax Gpu3uku, Ouonoruu, reorpaduy U XUMHUH.

* DnekTpodopHas MalnHa B feiictBuu. ['eorpaduueckue moaenu (rnodyc, kapra). buosnornueckue

MoIeTH (MYJISKM OpPraHOB U CHCTEM OpPIaHOB PacTEHU, KUBOTHBIX U 4yesloBeKa). Pu3nyecKkue 1 XUMUYECKUE MOJEIU aTOMOB, MOJIEKYJ BELIECTB U
KPUCTAJJINYECKUX PELIETOK.

* O0BbEeMHBIE U IAPOCTEPKHEBBIE MOAEIHU BOJIbI, YTJIEKUCIOTO U CEPHUCTOrO ra30B, METaHa.

* O6pas3Lbl TBEP/BIX BELIECTB KPUCTANIMYECKOTO CTpOeHHsI. MoJienu KpUCTAIUIMYECKUX PELIETOK.

* Bona B Tpex arperaTHbIx cocToAHUSIX. Kosulekiuus KpucTaindeckux U aMop(HbIX BEUIECTB U

U3JEIIUN U3 HUX.

* Konnekmus MmuHepanoB (J1a3ypuT, KOPYH[I, XaJIbKOIUPHUT, QIIFOOPUT, TAJIUT).

+ Komnnekius ropHsIX opoJ (IpaHuUT, pa3audHble (JOPMBbI KalIbLIUTa — MEJ, MPaMop, U3BECTHSK).

 Konnekuus roprounx uckomnaembix (HedTh, KAMEHHBINA YTOJIb, CIAHIIBI, TOPD).

JIeMOHCTpallMOHHBIE DKCIIEPUMEHTBI

* Hayunoe nHabntonenue u ero onucanue. M3ydenue cTpoeHus IIaMeHu.

» CiupToBast KCTPAKIMS XJIOPO(PUIUIA U3 3€JIEHBIX JTUCTHEB PACTCHUH.

* «[lepenrBanue) yrieKucioro ra3a B CTakaH Ha ypaBHOBEIIEHHBIX Becax. KauecTBeHHas peakuys Ha yriiekucislii ra3. [Ilpakrudyeckas padora Nel.

3HAKOMCTBO C JIabopaTOopHBIM 000opyaoBaHueM. [IpaBwmiia Texauku OezonacHocTr. IIpakTHyeckasi padora Ne 2. HaOmoneHue 3a TOpSIIEH CBEYOH.
YcrpoiicTBO U paboTa CIUPTOBKH.



Tema 2. «Marematuka B xumMum» - (9 4.) OTHOCUTE/IBHBIC aTOMHAas W MOJEKYJsApHas Macchl. OTHOCUTENbHAsT aTOMHash Macca dJIEMEHTA.
MonekynsapHas macca. OnpenelieHHe OTHOCHUTEIBLHOM aTOMHOW Macchl XMMHYECKHX 3yieMeHToB mo Ttabmuie [[. Y. MenneneeBa. Haxoxnenue
OTHOCHUTEIILHOW MOJICKYJISIPHON Macchl o hopMyIie

BELIECTBA KaK CyMMbI OTHOCUTEIbHBIX aTOMHBIX Macc, COCTABIISAIOLIUX BELECTBO XUMUUECKHUX 3JIEMEHTOB.

MaccoBast 1011 3JIeMEHTa B CIIOKHOM BellecTBe. [loHATHE 0 MaccoBOW J0ji€ XUMUYECKOTO 3JI€MEHTa (W) B CII0)KHOM BEIIECTBE M €€ pacyuer IO
¢dopmyie BemectBa. YncTeie BemecTBa U cMecu. Yucrteie BemecTBa. CMmecu. ['eTeporeHHbie 1 TOMOT€HHBIE CMECH.

["azo06pa3ubie (BO3MyX, MPUPOIHBIA Ta3), >kujkue (HePTh), TBeplble cMecH (TOpHBIE MOPOAbI, KyJWHApHbIE CMECH M CHHTETHYECKHE MOIOIIHE
cpencta). O0bemMHast 1oy raza B cMecu. Onpenenenne o0beMHOM o Ta3a B % B cMecu. CoctaB aTMOC(EPHOTO BO3ayXa M MPUPOTHOTO Ta3a.
Pacuer oObema 1011 raza B cMeCH 10 €ro o0beMy U Hao60poT. MaccoBasi 70715 BellecTBa B pacTBope. MaccoBast 10Jis BelecTBa (W) B pacTBOpE.
Konuentpanus. PactBoputens M pacTBOpeHHOE BeUIECTBO. PacueT Macchl pacTBOPEHHOrO BEIIECTBA II0 Macce pacTBOpa M MaccOBOM JioJie
pacTBopeHHOro BemecTBa. Maccoas aois npumeceil. [lonstue o yrictom BemecTBe U nmpumecu. Maccoasi 10711 ipuMecu (W) B 00pasiie HCXOTHOTO
BeulecTBa. OCHOBHOE BelecTBO. PacueT Macchl OCHOBHOT'O BEIIECTBA 10 MACCE BEIIECTBA, COJIEPKALIETO OMPEIEICHHYIO MAaCCOBYIO JIOJIIO ITPUMECEH.
JdeMoHcTpamun

* Koyutexius pa3nuyHbIX BUJIOB MpaMopa U U3JENIUi U3 HEro.

» CMech pEYHOr0 U CaxapHOro MecKa U UX pa3/eieHHe.

* Komnexus HehTH 1 HEPTETIPOIYKTOB.

* Komnekiust ObITOBBIX CMECEH.

* luarpamma coctaBa armoc¢epHoro Bo3ayxa. /luarpamma coctaBa mpupoOJHOTO rasa.

* Komneknus «Munepaisl 1 ropHsie noposl». [lpaktuyeckas padora Ne 3.IIpurorosienue pacTBopa ¢ 3alaHHONH MacCOBOM J10J1ei paCTBOPEHHOTO
BELIECTBA.

Tema 3. «SIBJieHusi, npoucxoasimue ¢ Bemecreamm» -(114.)

Pa3znenenue cmeceil. CriocoObl pa3ziereHus cMecell U ouncTKa BemecTB. HekoTopsle mpocTeiiniue crnocoObl pa3iesieHns cMeceil: IpoceruBaHue,
pas3fiesieHne CMecei MOPOIIKOB JKele3a U Cepbl, OTCTauBaHUE, IeKaHTalus, IEHTPUPYTrUpOBaHUE, pa3J/IeIeHUE C IOMOIIbIO IETUTEIbHON BOPOHKH,
¢unsTpoBanue. GunbrpoBanue B 1abopaTopuu, ObITY U Ha pou3BojicTBe. [lonsTre o punbTpare. Ancop6bius. Ilonstue 06 aacopOuum u
azgcopOeHTax. AKTUBUPOBAHHBIN YrOJIb KaK BaXXHEHUITUH afcOpOCHT. Y CTPOMCTBO MpoTHBOras3a. JuCTUIIAINSA, UIH TIeperoHKa. JIuCTHIsAIus
(meperoHkKa) Kak MpoIecc BhIZCICHHS BEIIECTBA U3 )KUIKOW cMecH. JlucTuiuimpoBanHast Boja M obiacTu ee npuMeHeHus. Kpucranauzanus nin
BbIMapuBaHue. Kpucrammmsanus u BelapuBaHue B 1abopaTopuu (KpHCTaIn3aTopsl U GpapdopoBbie Yallky AJs BeilapuBaHusi) u npupoge.lleperonka
HedpTH. Hegrenpoaykrel. @pakiimoHHas IeperoHKa KHUIKOT0 BO3AyXa. XMMHUYECKHE PEaKIMU. Y CJIOBUS MPOTEKAHUS U MPEKPAIIEHUS XUMHUYECKUX
peakuuii. XMMHUYECKHE PEAKIIMY KaK IPOLECC IPEBPALLIEHUS OJHUX BELLECTB B IPYrUe. Y CIOBUS MPOTEKAHUS U IPEKPALEHUS XUMUYECKUX PEAKIUH.



ComnpukocHOoBeHHE (KOHTAKT) BelecTB, HarpeBaHue. Karanuzarop. Maruburtop. YnpasieHue peakiusMu ropeHus. [Ipu3HaKu XMMHUYECKUX PEeaKIIHid.
[Ipu3Hakyu XMMHUYECKUX peaklUii: "3MEHEHHUE 11BeTa, 00pa30BaHUE 0CaKa, PACTBOPEHUE MOIYYECHHOTO

0caJKa, BblJICIICHHUE I'a3a, I0SBJICHUE 3a11axa, BbICIEHNE WIH MTOTJIOEHUE TEIIOTHI.
JdemoHcTpauuu

» OuneTp LotTa. Boponka broxuepa. YcranoBka 11 GUIBTPOBAHUS MO BAKYYMOM.

* PecimpaTopHble MacKu ¥ MapJieBble MOBSA3KH.

* [IpoTuBoOras u ero ycTpomcTBo.

» Komnexnus «Hed1s u HeGrenponyKTsi».

JIeMOHCTpallMOHHBIE HKCIIEPUMEHTBI

* Paznienienne cMecH opouka cepbl U JKeJIe3HbIX OMUIIOK.

* Pa3nenenune cmecu nopolika cepsl U rnecka

* Paznienienne cMecu BOJIbI M PACTUTENBHOIO Macia ¢ IOMOIIBIO A€IUTEIbHON BOPOHKH.

* [lonydyeHne qUCTUIIMPOBAHHON BOJIBI C TOMOIIBIO J1a00PaTOPHOI YCTAaHOBKU JIJIsl IEPETOHKU
JKUIKOCTEH.

* BzaumoselicTBrE )KEIE3HBIX OMUIIOK U MIOPOLIKA CEPhI IPU HATPEBAHUH.

* [ToryyeHue yriiekuciaoro raza B3auMoJieiicTBeM Mpamopa ¢ KUCJIOTOH U 00Hapy’>KEHHE €ro ¢ OMOIIBIO U3BECTKOBON BOJIBI.
» Katanutnaeckoe pasioxeHue nepoKcuaa Boopoa (katanu3arop -auokeua mapranana (IV).
* OGHapyXeHHe pacTBOpa LIEIOYH ¢ MOMOILBIO HHAUKATOPA.

* BzaumoseiicTBue pactBopa nojia ¢ aCKOpOMHOBOM KHCIOTOM.

* BzaumozeiicTBue XI0puaa Keyesa ¢ KeJITOW KPOBSIHOM CONbIO ¥ TUAPOKCUIOM HaTpusl.

* BzaumopeiictBue ruapokcuaa xenesa (I11) ¢ pactBopom comnsiHOM KUCTOTHI.

IIpakTnyeckas padora Ne 4.BpipayBanue KpUCTaUIOB CONU (JIOMALTHUM SKCIIEPUMEHT)
IIpakTnyeckas padora Ne 5.0uucTka 3arps3HEHHON MOBAPEHHON COJIU

IIpakTnueckas padora Ne 6.113yuenue mporecca KOppo3uu xxenesa (JoMalHUi OmbIT)

Tema 4. «Pacckaspbl Mo Xumum» - 4 (1)

Bxnan, BHECEHHBIN PYCCKMMH YYEHBIMM — XMMHKaMU B pa3Buthe Xxumuu. JKusep u pesrensHocte M. B. JlomonocoBa, JI.M1. MenneneeBa, A. M.
ByrnepoBa. MHOroo6pasue XUMHYECKHUX BELIECTB.



Y4eOHO-TEMATHYECCKHNH TIJIAH

N3 aux
HauMeHoBaHue pa3gesioB U TeM
Bcero yacos NMPAKTHYECKNX
YPOKOB paGor KOHTPOJIbHBIX padoT TemMbl KOHTPOJIBLHBIX padoT
Tema 1. «XumMus B HeHTpe 11 2
€CTeCTBO3HAHUA»
Kourponsnas padoraNel
Tema 2. «MareMaTHKa B XUMHUN» 9 1 1 P P
«MaremaTn4ecKue pacueTbl B XUMHI
Kourponsaas padora Ne2 1o teme:
Tema 3. «SIBJeHus, p P
11 3 1 «SIBneHust, MpoUCXosUIHe C
NpoucxXoAsiiye ¢ BeecTBAMM»
BELLIECTBAMMIY.
Tema 4. «Paccka3sbl M0 XUMHH» 4
Hroro 35 6 2

TpeOoBaHuA K YPOBHIO NOJATOTOBKH Y4aluuxcs 7 Kjacca
B pe3yabTaTe U3yICHUS NMPONEACBTHYCCKOI0 Kypca XUMHH YYCHHK OOJIKEH .

3HATL /MOHUMATD:

* XUHMHYECKYIO CHMBOJIHUKY: 3HAKU HCKOTOPBIX XUMHUUYCCKUX DJIEMCHTOB, q)OpMy.]'II)I XUMHYCCKUX BEIICCTB U YPABHCHUSA XUMHYCCKUX peaKuHﬁ;

® Ba'KHeH e XUMHYecKHe NMOHATHS: XUMUA, XUMHYCCKUEC MCTOABI M3YUCHUA, XUMHYECKUH OJICMCHT, aTOM, MOH, MOJICKYJId, OTHOCUTCIIbHEIC
aTOMHasgd W MOJICKYJIApHAsA MacCChbl, MUHEpaJI, BCUICCTBO, Knaccn(bm(aum{ BCIICCTB, XUMHUYCCKasA pCaKlus, KOPPO3UuA, KaTalu3aTOphl, I/IHFI/I6I/ITOpI)I,



buabTpoBaHUE, MUCTIWILISLMUS, aAcOpOLus; OpraHMYecKas M HeopraHudeckas XHMHs; YIJIEBOJOPOJbI, CIHUPTHI, KapOOHOBBIE KHCIOTHI, KHUPBHI,
YIJIEBO/IbI, O€JKH, KAaUeCTBEHHBIE PEaKIUu;

* OCHOBHBIC 3AKOHbI XUMHH: COXPAHCHU MAaCChl BEIECTB, IIOCTOSIHCTBA COCTaBa BCIICCTBA, nepnonnqecm/lﬁ 3aKOH;

* Ba)KHelillIMe BelleCTBA U MaTepHaJIbl: HEKOTOPBIC METAJLIBI U CILJIaBbI, CEpHAsi, COJIsTHAs, a30THAs U YKCYCHAs! KUCIOTHI, IEI0YH, aMMHUAK, KHUPBI,
MBbLIa, TJIFOK03a, caxaposa, Kpaxmall, KjeT4aTka, 0esku, n3Bectkobas Bojaa, CMC;

YMETh:

* Ha3bIBATh OT/ECJIbHBIE XUMHUYECKHUE AJIIEMEHTHI, UX COCAUHEHHS; COCAUHEHHS] HEMETAUIOB U METAJUIOB, U3YYEHHBIC OPraHUYECKUE COCOUHECHUS U
JIpYTy€ BEUIECTBA MO TPUBUAJIBLHOW WA MEXKIYHAPOAHON HOMEHKIATYypE;

* onpexeJsaTh NpUHAJJIC)KHOCTh BEHICCTB K OIIPCACIICHHBIM KilaCCaM HCOPTaHNMYCCKUX BCUICCTB,

* XapaKTepu30oBaTh JJICMCHTBI MAJbIX IIEPHOAOB IIO HX ITOJIOXCHHUIO B HepHOHquCKOﬁ CHUCTEMC I[ n. MeHz[eneeBa; O6H_II/IG CBOMMCTBA MCTAlJIOB,
HEMCTAJIJIOB, OCHOBHBIX KJIACCOB HCOPraHUYCCKUX U OPTraHUYCCKUX COCHHHCHHﬁ;

* 00BSICHATDH 3aBHCHUMOCTh CBOMCTB BCHICCTB OT UX COCTaBa U CTPOCHUA, 3aBUCUMOCTb CKOPOCTHU XUMHYCCKOM pC€aKiuu OT pa3JINIHbIX (I)aKTOPOB;

* BHINOJIHATh XUMUYECKHM SKCIICPUMCHT I10 PACTIO3HABAHUIO HCKOTOPBIX BCHICCTB; PACUCTHI 1O HAXOXKACHUIO JOJIH BCHICCTBA B PACTBOPE, 3JICMCHTA B
BCIIICCTBC,

* NPOBOAUTHL CAMOCTOSTEIbHBIA MOMCK XMMHUYECKOM HMH(OpPMAIMM C HCHOJIb30BAHUEM PA3IMYHBIX MCTOUYHUKOB (HAYYHO-TIONMYJISPHBIX W3JAHHM,
KOMIIBIOTEPHBIX 0a3 TaHHBIX, HHTEPHET-PECYPCOB);

HCII0J1b30BaTh NIPHOOPETEHHbIE 3HAHUS M YMEHHS B IPAKTHYECKOM IesITEeJIbHOCTH M MOBCEIHEBHOM KM3HHU C 1I€JIbI0:

* 00BSCHEHUS XUMHUYECKUX SIBJICHUN, TPOUCXOASIIUX B IPUPOE, OBITY U HA POU3BOICTBE;
* OIIPEACIICHNs BO3MOKHOCTHU ITPOTEKAHUS XUMUYECKUX IIPEBPALLEHUN B PA3JINYHBIX YCIOBUAX U OLIEHKHU UX ITOCIIEICTBUI;

¢ OKOJIOTUYCCKU T'PpaMOTHOI'O IOBCACHUA B oxpyncalomeﬁ cpeac;



* 0€30ITaCHOT0 0OpAIIEHUS ¢ TOPIOYUMH M TOKCHYHBIMHU BEIIECTBAMH, JJaOOPATOPHBIM 000PYyI0BaHUEM;

¢ IIPUT'OTOBJICHHA paCTBOPOB SaﬂaHHOﬁ KOHIOCHTpAalIu B 6BITy.

MaTepuajbHO-TeXHHUYECKOE o0ecliedeHne 00pa30BaTeIbHOI0 Mpolecca

Texnuueckue cpeacrsa odoyuenusi: 1. Kommbprorep
2. IIpoexTop

OobopynoBanmue:

BriTsoxHOM mkad

Koiutekuun peakTuBOB IO HEOPraHUYECKOW XUMHUH

KoMITIeKThl XMMHUECKOT0 000pYyI0BaHUS ISl IPOBEACHHS MPAKTUYECKUX pabOT ydaluMucs
KomrmiekTsl XuMu4ecKkoro o00py10BaHus JIsl IPOBEICHUS IEMOHCTPAIIMOHHBIX OIBITOB
Ilepuonuueckas cucreMa xuMmudeckux 3mneMeHToB J[.M. Menneneesa

Tabnuma pactBopumocTu

Psan akTuBHOCTH METanIoB

NogakrownhE

MeToauyeckue mocoOUs AJIs1 YUUTENS:

1. Ilporpamma npomneneBTuyeckoro kypca xumuu s 7 kiacca/ O. C. I'aOpuensn, I'.A.lllunapesa M.: [Ipoda, 2015r.)

2. Tabpuensn O. C., OctpoymoB U. I'., Axnebunun A. K. «Xumus. BBoanslil kype. 7 kinace» - yueGHoe nocobue i yyamuxes. - M.: [Ipoda,
2014-2017 .

3. Tabpuensu O.C., [Hunapesa I'.A. Xumust: Metoanyeckoe mocodue K MponeaeBTHIeckomMy Kypey «Xumus. BBoanslif kypc. 7 kimace». - M.
Jpoda, 2015 r. (mporpamMma, TeMaTHYECKOE TUTAHUPOBAHKUE, PEKOMEHIAIINN ).

4. Ta6puensu O.C., lllunapesa I'.A. Xumus. Pabouas tetpaap. 7 kinacc. - M.: [lpoda, 2015-2017 r.

5. Tabpuensa O.C., Akcénona U.B.. [Ipaktukym k yaebnomy nmocoouto O.C. I'abpuensna u ap. «Xumus. BBomHbri kypc. 7 kimace», — M.
Hpoda , 2015r.

Y4eOHO-MeTOAHYEeCKU KOMILJIEKT



1. Ta6puensa O. C., Octpoymos U. T'., Axnebunun A. K. «Xumust. BBomHbIii Kype. 7 kinacey» - ydebHOe mocobue st yuanmxcs. - M.: Ipoda, 2014-2017 r.

2. Tabpuensu O.C., [llunapesa I'.A. Xumus. Pabouas rerpans. 7 kimacc. - M.: Jlpoda, 2014-2017 r.

HNuTepHeT-pecypcebl:
- http://edu.ru/index.php ®enepanbubiii mopran «Poccuiickoe oOpazoBaHue»
- http://www.pedsovet.org Bcepoccuiickuii Uarepuer-Ilencoser.

-http://school-collection.edu.ru/ «Eaunas komnekuus Ludpossix O6pazoBaTenbHbIx PecypcoBy (Habop 1udpoBbix pecypcoB K yueorukam O.C.
I"abpuensna

-http://him.1september.ru/index.php — sxxypran «Xumusi».
www.km.ru/education - ydeOHbIe MaTepHalbl U cioBapyu Ha caiite « Kupuun u Medomuii»

-http://djvu-inf.narod.ru/ - snexTponnas 6ubIMOTEKA


http://school-collection.edu.ru/
http://him.1september.ru/index.php
http://www.km.ru/education
http://djvu-inf.narod.ru/

MynuuunaibHoe 010/:keTHOe 001e00pazoBaTe/bHOE YUpeKIeHHe I'. ACTpaxaHu
«Cpeausisi o6ueodpasoBareibHasi mkosa Nely

Paccmotpeno [Ipunsto «YTBepKIat0»
Ha 3ace/laHuH Ha MeJaroruyeckom \_ngup.eKTop LLIKOJIBI
METOJMYECKOTO coBeTe y h Nase

00beTMHEH NS ( Yol /M.H.I1lanak
yumTeneit \ /‘ :

IIpoTokon Nel [Ipotokon Nol 1

ot «29 » aBrycra 2017 oT « 29 » aBrycra 2017 4

Pabouasi yueOnasi nporpamma
M0 XHMHH
yuutesasi Beauxornosoii JI.b.
s 8 kaacea (2 yaca)
Ha 2017/2018 yuyeGHblii roa
Cocrasiiena na ociose Ilporpammel ocHoBHOro 06mero oopasoBanust no xumun 8-9 kiaacent. Asropoi: O.C.
I'abpuensin, A.B. Kynnosa. (M.: [Ipoga, 2015 r.).



IosicHUTEILHASA 3aNINCKA

Pabouas mporpamma yuyeOHOTo Kypca XUMUHU 11711 8 Ki1acca cocTaBjeHa Ha OCHOBE IIporpaMmbl OCHOBHOTO 00IIero o0pa3oBaHus 1Mo Xumuu 8-9
KJIACChl, COOTBETCTBYMIIEH DenepaIbHOMY TOoCylapcTBEHHOMY 00pa3oBaTENbHOMY CTaHAAPTY U JIOMYIIEHHOW MMHHUCTEPCTBOM OOpa3OBaHHS U
nayku Poccuiickoit @eneparuu (M.: poda, 2015 r.). Astopsr: O.C. I'abpuensHn, A.B. Kymniosa.

ABTOpCKOM Nporpamme cootseTcTyeT yuebHuk: O.C.MabpuenaH Xumma. 8 knacc. — M.: ipoda, 2014-2017 r. Mporpamma Kypca NocTpoeHa
MO KOHLEHTPUYECKoM KoHuenuun. OcobeHHOCTb MPOrpammMbl COCTOUT B TOM, YTOObI COXPAHUTb BbICOKUI TEOPETUYECKUI YPOBEHDb U CAENaTb

o6yquV|e MaKCMMa/iIbHO pa3BuMBalOW M.

Vlsyqume XUMUUN Ha CTyneHN OCHOBHOIO o6u.|,ero O6pa3OBaHMﬂ HanpaBa€HO Ha AO0CTUXKEHUNE Cneayrownx u,eneii:

o OCBOEHHUE BaXKHEUIINX 3HAHUNA 00 OCHOBHBIX MOHATUSIX U 3aKOHAX XMMHUU, XMMUUYECKOI CUMBOJIMKE;

o OBJIAJICHUE YMEHHUSIMH HAOIIOaTh XUMUYECKHUE SIBICHUS, IIPOBOAUTh XUMUYECKUN SKCIIEPUMEHT, TPOU3BOIUTH PACUEThl HA OCHOBE XUMHUECKUX
(dbopMyI1 BenecTB U YpaBHEHUI XUMHUECKUX PEaKLIUi;

o pa3BUTHE [T03HABATEIBHBIX MHTEPECOB U MHTEIUIEKTYaJIbHBIX CIOCOOHOCTEH B MpoLecce MPOBEAEHUS XUMUUECKOr0 SKCIEPUMEHTA,
CaMOCTOSITENILHOTO MPUOOPETEHNsI 3HAHUI B COOTBETCTBUU C BOSHUKAIOUIUMHU KU3HEHHBIMH NTOTPEOHOCTAMU;

o BOCIIMTaHHE OTHOIIEHMSI K XUMUU KaK K OJHOMY U3 (YHIaMEHTAJIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS U 3JIEMEHTY O0II€YeI0BEYECKOM
KYJbTYpBI;

o MIPUMEHEHHE MOJyYEHHBIX 3HAaHUN 1 YMEHHH J1s1 6€3011acHOr0 UCII0JIb30BAHUS BEILIECTB U MAaTEPHATIOB B OBITY, CEIbCKOM XO3SIMCTBE U Ha

IMPOU3BOJACTBEC, pCHICHUA NPAKTUYCCKUX 3a/1a4 B HOBCC}IHCBHOﬁ KHU3HU, IPEAYIIPCIKACHUA ﬂBHCHHfI, HaHOCAIIUX BPCJ 3A0POBBIO YCTIOBCKA U
OKpY>Karollen cpene.

Benymmmu uaesmu ripeajiaraeMoro Kypca siBIstoTCs:

MartepuanbHOE €IUHCTBO BEUIECTB IPUPObI, UX TEHETUYECKAS! CBS3b;

[IpuurHHO-CNIEACTBEHHBIE CBSI3H MEXK]ly COCTAaBOM, CTPOCHHEM, CBOMCTBAMU U TPUMEHEHUEM BEIIECTB;

[To3HaBaeMOCTh BEIIECTB M 3aKOHOMEPHOCTEM MPOTEKAHUSI XUMUUYECKUX PEaKIINii;

OOBsICHSIONIASA ¥ TPOTHOZUPYIOIIASL POJIh TEOPETUUSCKUX 3HAHUM IS (DAKTUUECKOTO MaTepralia XHMHH SJIEMEHTOB;

KoHnkpeTHOE XUMHUYECKOE COeTMHEHNE TIPECTABISIET COO0M 3BEHO B HEMIPEPHIBHOM I1EMU MPEeBpaIleHU BEIIECTB, OHO y4acTBYET B

KPYTroBOpOTE€ XUMHUUYCCKUX DJICMCHTOB U B XUMHYECKOH OBOJJIKOIIMH,



e 3aKOHBI MPUPOJBI OOBEKTUBHBI U TIO3HABAEMBI, 3HAHNE 3aKOHOB /12T BOZMOKHOCTh YIPABJIATh XUMUUYECKHUMHU MPEBPAILICHUSIMA
BEIIIECTB, HAXOAUTh IKOJIOTHUECKH 0€30MacHbIe CIIOCOOBI MPOU3BOJICTBA U OXPAaHBI OKPYKAIOIICH Cpebl OT 3arpsi3HEHUM.

e Hayka u npakTuka B3auMOCBS3aHbl: TPeOOBAaHUS MPAKTUKU — ABMIKYIIAs CUIa HAYKH, YCIIEXU IPAKTUKU 00YCIIOBJIEHB! JOCTHKEHUSMU
HaYKU;

e Pa3BuTne XUMHUECKOW HAYKH M XUMH3AIMHA HAPOTHOTO XO3AHCTBA CIIY)KaT MHTEpPEecaM YeIoBeKa M 00IIecTBa B IIEJIOM, HMEIOT
IYMaHUCTUYECKUH XapaKTep U MPU3BaHbI CIOCOOCTBOBATH PELICHHUIO INI00AIBHBIX IPOOIEM COBPEMEHHOCTH.

OO0mas xapakTepucTHKA NpeaMeTa

Bech TeopeTnueckuii MaTepuan Kypca XMMUU Ul OCHOBHOM IIKOJIBI PacCMaTPUBAETCsS HA NIEPBOM oy 0Oy4EHUs], 4TO IO3BOJIET ydauuMcst 0oJiee
OCO3HAHHO M ITYOOKO M3Y4MTh (DaKTHUECKUH MaTepual — XUMMIO 3JIEMEHTOB U UX coelnHeHui. Hapsay ¢ 3TUM Takoe mocTpoeHue nporpaMmsl JaeT
BO3MOXXHOCTh Pa3BHUBaTh IIOJIy4CHHBIE IE€PBOHAYAIBHO TEOPETUYECKUE CBEACHMS Ha OoratoM (PaKTHUECKOM Marepuale XMMHH >JIEMEHTOB. B
pe3yibTaTe BBIMIPHIBAIOT 00€ COCTABIAIOLIME Kypca: U Teopus, U ¢akTsl.lIporpaMma mocrpoeHa ¢ yyeToMm peanu3alyy MEXIPEIMETHBIX CBs3€H C
KypcoM GHU3UKH 7 Kilacca, TAe U3Y4aroTcs OCHOBHBIE CBEICHUS O CTPOCHUH MOJIEKY] U aTOMOB, M Ouosnoruun 6—9 kiaccos, Izie AaeTcs 3HAKOMCTBO C
XMMUYECKOM OpraHu3anuei KJIeTKH M mpoleccamMu oOMeHa BemecTB.OCHOBHOE coOfepXaHHME Kypca XMMHUU 8§ Kjacca COCTaBISIOT CBEIEHUS O
XMMHYECKOM IEMEHTE U (hopMax ero CymecTBOBaHHS — aTOMax, M30TONAaX, MOHAX, NMPOCTHIX BEIIECTBAX M BAKHEHIINX COCTUHEHHSX JIEMEHTa
(oxcuaax M Apyrux OMHApHBIX COEIMHEHUSX, KUCIIOTaX, OCHOBAaHMSX M COJSAX), O CTPOGHMH BElECTBA (TUIIOJIOTMU XUMHMUYECKUX CBs3ed M BHJAX
KPHCTAJUINYECKUX PEIIETOK), HEKOTOPBIX 3aKOHOMEPHOCTSIX NPOTEKAaHUS PEaKIUi 1 NX KIacCH(DUKAIHH.

MecTo npeamera B y‘leﬁHOM IJIaHE

[IporpamMma Kypca XuMHH 8 Kilacca paccurTaHa Ha 68 yacoB (2 yaca B HE/IeTI0), HO TaK KaK KOJIMYECTBO YUeOHBIX HEelenb 35, cneaoBarenabHo, 00iee
KOJIMYECTBO YacoOB, OTBEJCHHOE Ha M3yuyeHHUE Kypca XMMHH & Kjacca, coctaBiseT 70uacoB. B TemaTHueckoM IIaHMPOBAaHMHM HECKOJBKO M3MEHEHa
MOCNIeI0BAaTENbHOCTh M3yUeHUs TeM. Hawubolee cioxHBIE BOMPOCH Kypca, TAaKHE KaK: OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE PEaKIUU, COCTABICHHE
XUMHUYECKUX (OPMYI U YPAaBHEHUH, TaK K€ TMOHATHE «CTETEHb OKUCICHHS», THUIBl KPUCTAITMYECKUX PEIIeTOK M3Yy4YaloTcs B Hayale Kypca, B TeMax
No 1u 3, ¢ menpro UX 3aKperieHUs Ha MOCIHEAYIOMINX YpoKaxX. YBEIUYEHO KOJIMUeCTBO yacoB Ha m3ydeHue TeM Nel, No2 No3, No5. [Ipaktuueckue
paboThI MPOBOATCS HE OJIOKOM, a BKJIIOUEHBI B OIpe/ieJIeHHbIE TeMbl. BHeceHHbIe B pab0oUylo MporpaMMy U3MEHEHUs yTBEpKIeHbl Ha 3acenanun MO
yuutened MBOY «COILINel», mpotokonNel ot 29.08.2017r. [Topsigok u3ydeHus TEM CIIETYIOITHI:

Beenenue. [Ipeamer xumuu (4 4)

TEMA 1. ATOMBI XUMHUYECKUX 3JIeMEHTOB (16 1)

TEMA 2. TIpocThbie BelecTBa U KOJINYESCTBEHHBIC OTHOIICHUS B XUMHH (8 )
TEMA 3. U3meHnenus, mporcxosiiue ¢ BemecrBamu (14 u)

TEMA 4.CoenuHeHus: XMMUYECKUX 1eMeHTOB (9u)

TEMA 5. Pacteopsr. T.O. /1. (19 9)



Conepxxkanue yueOHOro nmpeamera

BBenenue. Ilpeamer xumum (44)

XuUMHsI — HayKa O BEIIECTBAX, UX CBOWCTBAX U MPEBPALLCHUSIX.

[ToHsITHE O XUMUYECKOM 3JIEMEHTE U (popMax ero CyIEeCTBOBAHMS: CBOOOIHBIX aTOMAaX, MPOCTHIX U CIOXHBIX BEIIECTBAX.

[TpeBpamenus BeniectB. OTINYNE XUMHUUECKUX PEAKIUN OT (PU3UUECKUX SBJICHUN. POb XMMUH B )KU3HU YesnoBeKka. XeMohuiust u xeMopoous.
Kpatkue cBeaenus U3 ucTopur BOZHUKHOBEHUS U pazputus xumun. [lepuon anxumun. [lonstue o punocodpeckom kamue. Xumus B X VI B. Pazutue
xumuu Ha Pycu. Posib 0TeuecTBEHHBIX YUEHBIX B CTAHOBJIIEHUN XMMHUUYECKOM Hayku — paboTsl M. B. JlomonocoBa, A. M. bytneposa, /. 1.
Menneneena.

XuMHUYECcKasi CAMBOJIMKA. 3HAKW XUMHUYECKUX JIIEMEHTOB M MPOUCXOXKICHHE NX Ha3zBaHW. Xumudeckue popmyisl. MHaekcs n k03 puiiueHTs!.
OTHOCHUTENbHBIE aTOMHAS M MOJIEKYJIsipHasi Macchl. PacueT MaccoBOil 10JIM XMMHUUYECKOTO 3JIEMEHTa 10 (GopMyJie BEIIEeCTBA.

[lepuoanueckas cucrtema xumudyeckux 3nemenToB Jl. . Menneneesa, ee cTpykTypa: Majible U O0JIbIINE NEPUOIBI, TPYIIIBI U MOATPYHIHLI (TJIaBHAS U
noboyHas). [leproanueckas cuctemMa Kak CIpaBO4YHOE ocoOue /ISl MOJTyYeHHsI CBEACHUH O XUMUYECKUX 3JI€MEHTaXx.

Pacuernsbie 3agaun. 1. HaxoxaeHne OTHOCHTEIFHOM MOJIEKYIISIPHOW MacChl BEIIECTBA MO0 €r0 XUMHUYECKoW GopMmyiie. 2. Beuncienrne MaccoBoOi 10Ju
XMMHUYECKOI'0 3JIEMEHTA B BELLIECTBE MO €ro popmyIie.

TEMA 1

ATOMBI XUMHYECKHX 3JieMeHTOB (16 1)

ATOMBI KaKk (popMa CyIIeCTBOBaHUS XUMUYECKHUX 371eMeHTOB. OCHOBHBIE CBEJICHHS O CTPOEHHH aTOMOB. Jl0Ka3aTesIbCTBA CI0KHOCTH CTPOCHUS
atoMoB. OnbIThl Pe3epdopaa. [lnanerapras Mojienb CTPOCHUS aToMa.

CocTaB aTOMHBIX si€p: IPOTOHBI U HEUTPOHBL. OTHOCHTENbHASI aTOMHAs Macca. B3auMOCBsA3b MOHATUI «TIPOTOHY, «HEUTPOH», «OTHOCUTEIbHAS
aTOMHasi Maccay.

V3MeHeHue yncia MpOTOHOB B siipe aToMa — 00pa30BaHHE HOBBIX XMMUYECKHUX 3JIEMEHTOB.

N3meHeHue yncina HEMTPOHOB B siJjpe aToMa — oOpa3zoBaHue U30TonoB. COBpeMEHHOE OIpeIeTICHUE MOHATHUS «XUMHUECKHUM aneMeHT». M30Tombl Kak
Pa3HOBUJIHOCTU aTOMOB OJJHOT'O XMMHUYECKOTO JIEMEHTA.

OnexTpoHbl. CTpoeHHE IEKTPOHHBIX 000J104eK aTOMOB XUMUYeckux 1eMeHToB Ne 1—20 nepuoanyeckoit cucremsl J1. 1. Menaeneena. [lonsitue o



3aBEPLICHHOM M HE3aBEPLIEHHOM 3JIEKTPOHHOM CJI0€ (SHEPreTUYECKOM YPOBHE).

[lepuoanueckas cucrtema xumudeckux 31emMenToB Jl. M. MenaeneeBa u cTpoeHre aToMOB: (PU3NYECKHI CMBICI TOPSIKOBOTO HOMEPA JIEMEHTA,
HOMEpa IPyIIIbl, HOMEpPa MepUoaa.

W3meHneHue yncna 3JeKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHYECKOI0 AJIeMEHTa — 00pa30BaHUe MOJIOKHUTEIbHBIX U OTPULIATEIbHBIX
1noHOB. MloHBI, 00pa30BaHHBIC AaTOMAMH METAJIOB M HEMETAJIOB. [[pUYHHBI N3MEHEHUS METAJUTMYECKUX U HEMETAINTUIECKUX CBOMCTB B MEPUOJIAX U
rpymnmax.

DNEeKTPOOTPUIIATEIBHOCTh KaK CBOMCTBO aToMOB. CTerneHs okucienus. OnpeneneHne CTeIeHn OKUCICHUS YIEMEHTOB 110 XUMHUYECKOU (hopmyIie
coequnenus. CocrapieHue Gopmyn OMHAPHBIX COeNMHEHUH, 00K crloco0 UX Ha3bIBaHUs. bUHapHBIE COEMHEHMS: OKCH/IBI, XJIOPUBL, CYIbGUIbI U
ap. O6pazoBanue OuHapHBIX coenHeHUl. [loHaTHE 00 MOHHOM cBsI3U. CXeMbI 00pa30BaHUS HOHHON CBSI3H.

BiaumopeiicTBue aT0MOB XUMHUYECKHX AJIEMEHTOB-HEMETANIOB MEX1y cO00i — 00pa3oBaHHe IBYXaTOMHBIX MOJIEKYJI IPOCTHIX BEIIECTB.
KoBasieHTHast HEMOMsIpHAS XUMUYECKask CBA3b. DJIEKTPOHHBIE U CTPYKTYpPHBbIE (DOPMYJIBI.

BsaumopeiicTBiue aTOMOB XUMHUYECKUX AJIEMEHTOB-HEMETAIUIOB MEX 1y c000i — 0Opa3zoBaHue OMHAPHBIX COEAMHEHUN HemeTauoB. [loHsaTue o
KOBAJICHTHOM ITOJISIPHOM CBS3H.

BiaumopeiicTBiue aT0OMOB XUMHUYECKHX AJIEMEHTOB-METAUIOB MEXKY cO00i — 00pa3oBaHUE METAUIMYECKUX KpUCTaIoB. [ToHsATHE O MeTAITMYeCKOH
CBsI3U. AMOpP(HBIE U KPUCTAJUTMYECKHE BEIIECTBA.

MexMoneKyIsapHbIe B3aUMOICUCTBUS. THIIBI KPUCTAUIMYECKUX PEUIETOK: HOHHAs, aTOMHAsl, MOJIEKYJISIPHAS. U METAJUIMYECKasi. 3aBUCUMOCTh CBOMCTB
BEILIECTB OT TUIIOB KPUCTAJUIMYECKHUX PEIIETOK. BelecTBa MOJIEKYIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS.

JemoncTpauun. Moaenu aroMOB XMMUYECKUX 3JIEMEHTOB. [leprnonnueckas cucrema xumuueckux 3nemeHToB Jl. . Menneneesa. Ilp.p.Nel. IlpaBuia
TeXHMKH 0e30nacHOCTH NPHU padore B xuMkadunere. [Ipuémbl padoTsl ¢ J1a60paTOPHBIM 000pPY/I0BAHHEM.

TEMA 2

IIpocThie BemecTBa U KOJMYECTBEHHbIE OTHOIIEHUSI B XUMHH (84)

[TonoxeHne MeTaJUIOB U HEMETAJJIOB B MIEPUOJNYECKON cucTeMe XumMudeckux anmemMeHToB J1. 1. MenneneeBa. Baxueiime npocTsie BEMIECTBA —
METAJIJIBL: KENe30, ATFOMUHHM, KalbIluil, MarHui, HaTpuii, kanuil. O0mme Gusndeckre CBONCTBA METAJLIOB.

Baxneifmme mpocThie BElecTBa — HEMETallIbl, 00pa30BaHHBIC aTOMaMU KHCIIOPO/a, BOJIOPO/Ia, a30Ta, cephl, pocdopa, yriaepoaa. CriocoOHOCTh
aTOMOB XMMHYECKUX 3JIEMEHTOB K 00pa30BaHUIO HECKOJIBKUX MPOCTHIX BEIIECTB — AJIOTPONHs. AJUIOTPONHBIE MOoAU(UKAIIK KHCTIopoaa, hocdopa
1 0JioBa. MeTauinueckre 1 HeMEeTAINTHYECKHUE CBOMCTBA MPOCTHIX BeleCTB. OTHOCUTENBHOCTD JIEJICHUS TPOCTHIX BEIIECTB HA METAJIIIBI U HEMETAJLIBI.
[Tocrosinnas ABoraapo. KomudectBo BemectBa. Monbs. MonsipHas Macca. MonsipHbIif 00beM Ta3000pa3HbIX BellecTB. KpaTHbIe eMHUIIBI KOJIUYECTBA
BEIIECTBA — MIJLTUMOJb ¥ KHUJIOMOJIb, MUJUTMMOJISIPHAS ¥ KUJIOMOJISIPHASI MACChl BEMIECTBA, MUJUTUMOJISIPHBIA U KHJIOMOJISIPHBIN 00BEMBI
ra3000pa3HbIX BEIIECTB.

PacueTs! ¢ ucmoap30BaHIEM MOHSITHI «KOJTUYECTBO BEIIECTBAY», «MOJISIPHASI MAcca, «MOJIIPHBIN 00BEM Ta30B», «ITOCTOSTHHAST ABOTaIpO».
Pacuetnsbie 3anaun.

1. Beruncienue MOJIIpHON MacChl BEMIECTB IO XUMUUYECKUM (hOpMyIIaMm.



2. PacdeThl ¢ HCIOIB30BaHUEM HMOHATHH «KOJIHMYECCTBO BCIICCTBA», «MOJIIpHAAd Maccay, ((MOJISIpHBIﬁ 00BEM Ta30B », « IOCTOSAHHAas ABOF&I[pO ».
HGMOHCTpaI_II/II/I. HonyquHe 0O30Ha. HeKOTOpBIC METaJUIBl 1 HEMETAJIJIbI KOJIMYECTBOM BemecTBa 1 MOJIb. MOI[CJ'H: MOJISIPHOTO obbeMa Fa3006p33HbIX
BCIICCTB.

TEMA 3.

N3menenns, npoucxoasime ¢ Bemecramu (14 u)

[TonsTHe ABIEHUI KaK U3MEHEHUH, IPOUCXOASIINX C BELIECTBAMU. SIBIEHHUS, CBA3aHHbIE C U3MEHEHHEM KPUCTAINIMYECKOTO CTPOEHUS BEIIECTBA IIPU
IIOCTOSIHHOM €r0 COCTaBe, — (u3nuecKue sipiieHust. GU3ndeckue sBICHUS B XUMUU: AUCTWILIALMS, KPUCTAIIIM3aLMsl, BEIIapUBaHUE U BO3TOHKA
BEIIECTB, IEHTPU(YTUPOBAHHE.

SIBneHus, cBA3aHHbIE C U3MEHEHUEM COCTaBA BEIIECTBA, — XUMUYECKHUE peakuuu. [Ipu3Haky u yciioBus IpoOTEKaHUus XUMHAYECKUX peakuui. [lonsarue
00 9K30- ¥ SHJAOTEPMHUUECKUX PeaKIuax. Peakiuy ropeHns Kak YacTHBIN CITydail SK30TepMUYECKUX PEAKIIHiA, POTEKAIOUINX C BBIICTICHUEM CBETA.
3aKOH COXpaHEeHHUsl MacChl BellecTB. XMMUYECKHE ypaBHEHUs. 3HaueHUe UHIEKCOB U ko3¢ puirenToB. CocTaBieHUEe ypaBHEHUN XUMUYECKUX
peakuuii. OKUCIUTEIHLHO-BOCCTAHOBUTENIbHBIE peaklini. OKUCIUTENh U BOCCTAHOBUTENb, OKUCICHUE U BOCCTAHOBJICHHE.

CocraBieHue ypaBHEHUH OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUH METOJIOM JIEKTPOHHOIO OajaHca.

CBolicTBa IPOCTHIX BEILIECTB — METAJUIOB U HEMETAJJIOB B CBETE IPEJCTaBICHUN 00 OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX MPOLIECCAX.

PacueTsl 10 XMMHUYECKUM ypaBHEHUsIM. Pelienue 3aay Ha HaX0KJJeHUE KOJMYECTBA BELIECTBA, MAacChl UM 00beMa MPOAYKTa PeaKLUH 110 KOJIHYECTBY
BElIEeCTBa, Macce Win 00beMy UCXOHOTO BellecTBa. PacueTsl ¢ UCTIOIb30BaHUEM MOHATHS «I0JS», KOT/1a HCXOAHOE BEIIECTBO JaHO B BUJIE PacTBOpa
C 33JJaHHOM MacCOBOM J10JIEll PACTBOPEHHOT'O BEIIECTBA UM COACPKUT ONPEIEICHHYIO OO IPUMECEH.

Peaknun pasnoxenus. [lonsaTre o ckopocTr XumMudeckux peakuuil. Karanuzaropsl. @epMeHTBI.

Peakiiuu coenunenus. Karanuruueckue n Hekatanutuieckue peakuuu. O6paTMble 1 HEOOpaTHUMbIe PEAKIIHH.

Peakuuu 3amenieHus. DNEKTPOXUMUYECKUH psAJl HATIPSKEHUM METaJIOB, €r0 MCIOJIb30BaHHUE JUIsl IPOTHO3UPOBAHUS BO3MOKHOCTH MTPOTEKAHUS
peakuuii MeXly METaJlIaMU ¥ pacTBOPaMU KHUCJIOT. Peaklinu BBITECHEHUS OJJTHUX METAJNIOB U3 PACTBOPOB UX COJIEN APYTUMHU METAIITIAMH.

Peakiiun oomena. Peakiiuu HeWTpanu3anuu. Y CJI0BHUS TPOTEKAHUS Peakuii 0OMeHa B pacTBOPAax J0 KOHIIA.

Tumnel XuMHYECKUX peakuil (0 MPU3HAKY «YUCIIO M COCTAaB UCXOJHBIX BELECTB U MPOIYKTOB peaklMu») Ha IpuMepe CBOMCTB BoAbI. Peakuus
pa3IokKeHus: — dJEKTPOIN3 BOAbI. Peakiuu coeiMHeHns: — B3auMOJIEICTBHE BOBI C OKCHJIAMU METAJUIOB U HEMETAJUIOB. [IoHATHE «THIPOKCHUIBIY.
Peaxiiuu 3amenieHns — B3aUMOJICHCTBUE BOJIBI C LIEIOYHBIMU U IIEJIOYHO3EMENbHBIMU MeTau1aMu. Peakiinu oOMeHa (Ha mpuMepe TuaAposIn3a
cyabduaa aTIOMUHNS U KapOuaa KanbIus).

Pacuernble 3anaun.

1. Beruncnenue no XuMUYECKUM ypaBHEHUSIM MacChl MJIM KOJIMYECTBA BEIIECTBA [0 U3BECTHOW Macce UM KOJIMYECTBY BEIIECTBA OJHOTO U3
BCTYMAIOIINX B PEAKIIMIO BEILIECTB WIN TPOJYKTOB PEAKIMH.

2. Boruncnenue macchbl (KOJMYECTBa BellecTBa, 00beMa) MPOIyKTa peaklMy, €CJIM U3BECTHA Macca UCXO/IHOTO BEIIeCTBA, COAEPKAILIEro



ONPEACIICHHYIO JOJIIO IPUMECEM.

3. Beruncnenue Macchl (KOJTHMUECTBA BEIIECTBA, 00beMa) MPOyKTa peakli, €Clii U3BECTHA Macca pacTBOpa U MaccoBasi 1015l pACTBOPEHHOT O
BELIECTBA.

Hemonctpanuu. [Ipumepsl puznueckux sBJICHUN: a) TJIaBiIeHUE napaduHa; 0) BO3TOHKA MO/ WM OCH30MHOW KUCIIOTHI; B) AU Y3UsT TYIIHCTHIX
BEIIECTB C rOpsILeH JTaMIIOYKH HaKaJIMBaHUs; T)CpaBHEHHE CKOPOCTH UCIIAPEHHUS BOJIBI M CIIUPTA MO MCUE3HOBEHUIO UX Kallelb Ha (QHIbTPOBATLHON
Oymare.

[TpuMepbl XUMHUYECKUX SBJICHUN: a) TOPEHUE MAarHus, Cephl;0) B3aUMOICHCTBHE a30THOW KHMCIOTHI C MPAMOPOM MJIH MEJIOM; B) MOJTy4YCHHE
runpokcuaa meau (11); r) pacTtBopeHue moyueHHOro TUAPOKCHIa B KUCIOTaxX; 1) B3aumojericteue okcuaa meau (II) ¢ kucinoToi mpu HarpeBaHuu;
€)B3aMMO/ICHCTBHE Pa30aBICHHBIX KUCIIOT C METANIaMU; JK) pa3jioKeHUe HUTparta Kaus, ruapokcua xenesa(lll); 3) B3aumoeiicTBue nuHKa U
AIFOMUHHUSI C pAaCTBOPAMHU COJIEH.

IIpakTnyeckas padoraNe2 IIpu3HaKku XMuMHYECKHX peaKIUid.

TEMA 4.
CoennHeHHsI XUHMHYECKHUX dJ1eMeHToB (9 u)

IIpencraBuTenu OKCUIOB: BOJA, YIIIEKUCIBIM I'a3 U HeraleHas u3BecTs. lIpencraBurenu ieTyunx BOJOPOAHBIX COEIMHEHUN: XJIOPOBOIOPOA U
aMMHAK.

OcHoBaHus1, UX COCTaB M Ha3BaHus. PacTBopuMoCTh OCHOBaHMI B Bojie. Tabnuiia pacTBOPUMOCTH THAPOKCUIOB U coselt B Boje. [IpencraBurenu
LIEJI0YEHN: TUIPOKCHIbI HATPUS, KJIUs U Kaublys. [IoHATHE 0 KauecTBEHHBIX peakuusax. Maaukaropsl. M3MeHeHne OKpacKkyu HHAUKATOPOB B IEITOYHON
cpere.

Kucnotsl, ux cocras u Ha3Banus. Kinaccuduxarus kucnot. [IpencraBureny KUCIOT: cepHasi, COJIHas U a30THasl. VI3MeHeHne OKpacku MHIMKAaTOPOB B
KHUCJIOTHOM cpenie.

Conu Kak MpOU3BOAHBIE KUCIOT U OCHOBaHUMU. MX coctaB n HazBanus. PacTBopumMocTs cosneil B Boze. [IpencraBurenu coneit: XJiopu HaTpus,
KkapOoHat u GocdaT KaabIHs.

YucThle BelecTBa U CMeCH. 3aKOH MOCTOSHCTBA COCTaBa JIjIsl BEIIECTB MOJIEKYJISIPHOTO cTpoeHusl. [Ipumephl )KuaKuX, TBEPAbIX U ra3000pa3HbIX
cMmeceil. CBOMCTBa YUCTHIX BelIeCTB U cMecel. X coctaB. MaccoBast 1 00beMHasi 10JIM KOMIIOHEHTa cMecH. PacdeTsl, CBS3aHHbIE C HCIOIb30BAHUEM
MTOHATHUS «JIOJIS».

Pacuernsle 3a1aun. Pacuetr MaccoBoii 1 00beMHOI J01€H KOMIIOHEHTOB CMECH BEIIIECTB.

HemoncTpanuu. O6pasibl OKCHIOB, KUCIIOT, OCHOBaHUHN U cojieil. Moaenu KpucTauInYecKuX peleToK XJIopuaa HaTpHsl, ajaMasa, OKCHUIa yriepoaa
(IV). Crioco6s! pazaenenus cMeced. Juctuiisnus Boisl. BzaumoseiicTBre Bobl ¢ MeTAIIaMU, OKCHJIAMU METAJUIOB U HeMeTasloB. Vi3MeHeHue
OKpacK{ MHIUKATOPOB.



TEMA 5.
PactBopsl. T.D.J1. (19 u)

PacTtBopenue kak ¢pusnko-xumuueckuil npouecc. Ilonsatue o ruaparax u kpucramioruaparax. Pactsopumocts. Kpupble pacTBOpUMOCTH KaK MOJIENb
3aBUCHUMOCTH paCTBOPUMOCTH TBEPABIX BELIECTB OT TemMrepaTypsl. HachllieHHbIE, HEHACHIIIEHHBIE U NIEPECHIILIEHHbBIE PACTBOPBL. 3HAUEHUE PACTBOPOB
JUISL IPUPOABL U CEIBCKOTO X031 CTBA.

[TonsaTHE 00 ANMEKTPOIUTUUECKON TUCCOIHALINN. DIEKTPOIUTHI M HEAIEKTPOIUTHL. MeXaHU3M TUCCOIMALUH TCKTPOIUTOB C PA3IMYHBIM TUIIOM
XUMHYECKOH cBsi3U. CTeneHb MEKTPOIUTUYECKON tucconuanui. CHUIIbHBIE U C1a0ble 3JIEKTPOJIUTHI.

OCHOBHBIE MOJIOKEHUS TEOPUH IEKTPOIUTUYECKON Juccouranuu. MIoHHble ypaBHEHUS peakivil. Y cI0BUs IPOTEKAHNS PEAKIIUU OOMEHA MEXAY
NEKTPOJIATAMU 0 KOHIIA B CBETE€ HOHHBIX IIPEICTABICHUM.

Krnaccudukanus HOHOB U UX CBOICTBA.

Kucnotsl, ux knaccuduxanus. Jlucconuanys KUCIOT U UX CBOMCTBA B CBETE TEOPUU IIEKTPOJIMTHUECKON Arcconranu. MoseKyisipHble 1 HOHHbIE
ypaBHEHHUs peakuil KucioT. B3auMonelicTBre KUCIOT € METaIaMU. DJIEKTPOXUMHUECKUN Psiji HAPsDKEHUN MeTaiuioB. B3anumopeiicTtBie KUCioT ¢
OKCHJIaMH METAJIJIOB. B3auMoielicTBUE KUCIIOT C OCHOBAHUSMH — peakLus HenTpanusauuu. Bzaumoneicteue Kucior ¢ cossiMu. Mcnonb3oBanue
TaOIUIIBI PACTBOPUMOCTH JJIS1 XapAKTEPUCTUKUA XUMHUYECKHUX CBOMCTB KHUCIIOT.

OcHoBanusl, ux kinaccupukanus. [lucconnanus OCHOBaHUI U UX CBOWCTBA B CBETE TEOPUH IEKTPOIUTUYECKON Aucconuanuu. Bzanmoneiicraue
OCHOBAHUH C KMCIIOTaMH, KUCJIOTHBIMU OKCUJAMU U coyiAMU. Mcrionp30BaHue TaOIMIbI PACTBOPUMOCTH JUISl XapaKTEPUCTUKNA XUMUUECKHUX CBOWCTB
OCHOBaHMH. Pa3nokeHre HepaCTBOPUMBIX OCHOBAHUH IIPU HArPEBaHUU.

Conu, ux kyaccupuKanys U AUCCOLMAIMS PAa3IMYHbIX TUIIOB cosiei. CBoWcTBa CoJiell B CBETE TEOPUH AIIEKTPOIUTUUECKON JUCCOLUAIIIH.
B3auMozeicTBue coliel ¢ MeTaulaMy, YCIOBUS IIPOTEKaHUA dTUX peakluii. BzanMonencTeue coyel ¢ KUCIO0TaMU, OCHOBAaHUSAMU U COJIAMM.
Hcnonb3oBanne TabIUIBI PACTBOPUMOCTH JIJISl XapaKTEPUCTUKH XMMUYECKUX CBOMCTB COJEH.

O06o0011eHne cBeleHn 00 okcHax, UX KiIacCu(UKAIMN U XUMUYECKUX CBOMCTBaX.

I'eneTndeckue psabl METAUIOB U HEMETAIUIOB. ['eHeTnYecKas CBsI3b MEKy KJIacCaMy HEOPraHUYECKHUX BEIIECTB.

JemoHcTpanuu. McnblTaHuE BEMECTB U UX PACTBOPOB HA AJIEKTPONPOBOIHOCTD. [IBMKEHHE OKPAILIEHHBIX HOHOB B 3JIEKTPUYECKOM I0JI€. 3aBUCUMOCTD
AJEKTPONPOBOHOCTH YKCYCHOM KUCIIOTHI OT KOHLIEHTpaluuu. B3anmozeiicTBrie HUHKa ¢ cepoil, CoIHOM KucnoToi, xiaopuaoM meau (I1). 'openue
Maraus. BzaumoencTeue XJI0pHOH U CEpOBOIOPOAHOM Boabl. PacuerHble 3agaun. 1. Beruncienne MaccoBOM O BEIIECTBA B PACTBOPE 110
M3BECTHOM Macce pacTBOPEHHOTO BEIIECTBA U MAcCe pacTBOPUTENA. 2. BeluncieHne Maccel pacTBOPSIEMOTO BEIIECTBA U pACTBOPUTEIN,
HEOOXOAUMBIX JUISI IPUTOTOBIICHUS ONPEACTICHHON MacChl pacTBOpa ¢ U3BECTHON MacCOBOM /10JIel paCTBOPEHHOTO BEIIECTBA.

JlaGopaTopHbI€ OTIBITHI.

1. Peakiuu, XxapakTepHble JUIsl pACTBOPOB KHCIIOT (COJITHOM MIJIM CEpPHOM).

2. Peakuuu, xapakTepHble AJIs1 paCTBOPOB Iiesioueit (THAPOKCHUI0B HATPHSI UITH KaJIus).



3. [lonyuyenue u cBOMCTBAa HEPACTBOPUMOTO OCHOBaHUs, Hamp. (Tuapokcuaa meau(Il)).
4. Peakuum, XapakTepHbIC JIsl pACTBOPOB coJjielt (Hanmpumep, 1ist xiaopuaa meau (II).

5. Peakniuu, XxapakTepHble 111 OCHOBHBIX OKCHJIOB (HAIpUMeEp, ISl OKCH/Ia KaJIBITHS ).
6. Peakuuu, xapakTepHble AJ11 KUCIOTHBIX OKCHIOB (HAaIIpuMep, JUIsl YIJIEKUCIIOTO ra3a).

IMpakTnyeckas padoraNe3. IIpuroroBiieHne pacTBopa ¢ onpeaeJéHHOH MaccoBOM 10J1ell pacTBOPEHHOr0 BemecTBa B HeM; [Ip. padoTraNe4.
Pemenue s3xcnepuMeHTaNbHBIX 32/1a4.

Y4yeOHO-TEMATHYECCKUN TIJIAH

HaumeHoBaHue pa3iejioB M TeM YPOKOB Bcero yacos N3 Hux
NPAKTHYECKUX | KOHTPOJBHBIX TeMbl KOHTPOJIBbHBIX PadoT
pador pador

Bgenenue. [Ipenmer xumuun 4
TEMA 1.ATOMBI XUMHYECKHUX JIEMEHTOB 16 1 1 KonTponbnas padora Nel.

«ATOMBI XUMHUYECKUX DJIEMEHTOB)
TEMA 2. [IpocTsle BemecTBa u 8 1 KonTponbnas padorta Ne2
KOJIMYECTBEHHBIE OTHOIICHUS B XUMUU «KonmuecTBeHHbIE OTHOIICHUS U

IIPOCTHIE BEIIECTBA»
TEMA 3. U3MeHeHus1, NpoucXoIsIue ¢ 14 1 1 KonrtponsHas padora Ne3
BELIECTBAMHU « XMMHYECKHE PEAKIINH U pacueTh»
TEMA 4.CoenvHeHHs] XUMHUYECKUX 3JIEMEHTOB 9
TEMA 5. PactBopsl. T.O. /1. 19 2 1 KonTponbhas padoraNe4

«T.2.14.»
Bceero 70 4 4

TpeOoBaHus K YPOBHIO NOATOTOBKH y4almuxcs 8 kiaacca

B pPE3yabTaTe I/I3y‘-ICHI/II‘/’I JaHHOT'O MMpeaAMCETa B 8 kmacce ydamuecsa TOJIKHBI
3HAMb/NOHUMAMD
Ba)KHEHIIIME XUMHUUECKHE IOHATHUA, OCHOBHBIC 3dKOHBI XUMHWH, OCHOBHBIC TCOPHUU XHMUH, Ba)KHEHIIIHE BEIIECTBA U MaTcpHraJibl.




MENb
Ha3bIBaTh, OIIPCACIATE, XapaKTCPpHU30BaTh BCIICCTBA, O00BACHATH ABICHUS U CBOﬁCTBa, BBIITOJIHATh XUMHUYECKHHM OKCIICPUMECHT
ucnojib3oeanmbsb
HpI/IO6peTéHHI)Ie 3HaHUA U YMCHUS B HpaKTquCKOﬁ JACATCIIBHOCTH U HOBceﬂHeBHOﬁ JKHU3HU.

Tema BBenenue

IIpeomemmuoie pezyrvmamot 00yuenusn

VYyamuecs 1071KHbI 3HATh

OrmpezienieHne BAXKHEUIIUX TOHATHI: TPOCTHIE U CIIOKHBIC BEIIECTBA, XUMUYECKUM SJIEMEHT, aTOM, MOJICKYJIa.pa3inyaTh MOHITHUS «BEIIECTBO» U
«TEeJI0», «IIPOCTOE BEUIECTBO» U «XUMUYECKUH d1ieMeHT». Onpenenenne XuMHuIeckoi (opMyibl BemecTsa, GOpMyIHPOBKY 3aKOHA MOCTOSIHCTBA
cocraBa. 3HaKM MepBbIX 20 XUMUYECKUX IEMEHTOB. [lOHMMATh M 3aIMCHIBATh XUMHUYECKHE (DOPMYIIBI BemiecTB. [IpaBuiia TeXHUKH OE30MacHOCTH
pu paboTe B XUMUYECKOi J1abopaTopuu.

YMeThb OTIINYATh XUMHUYECKHE PEAKIIUU OT (PU3HUYECKUX SBJICHUNA. VIcTIonb30BaTh MPUOOPETEHHBIC 3HAHUS JIJIsi O€30I1aCHOTO OOpAIICHHS C
BEILIECTBAMU U MaTeprajaMu, SIKOJIOTHYECKH IPAMOTHOIO MTOBEJCHUS B OKPYKAIOIIEH cpe/ie, OLCHKHU BIUSHUS XUMUYECKOIO 3arpsi3HEHUS
OKpY’KaloIlel Cpe/ibl Ha OpraHu3M uenoBeka. OnpeaensaTh MoJ0KeHHEe XUMUUECKOoTro 3JieMeHTa B [lepuoanueckoil cucteme.Ha3bIBaTh XUMHUYECKUE
aneMeHThl. OnpenensTh COCTaB BEIIECTB M0 XUMUYECKOH (opMylie, MPUHAJICKHOCTD K MMPOCTHIM U CIOXKHBIM BelllecTBaM. BBIYHCIATE MaCCOBYIO
JIOJII0 XMMHUYECKOT0 3JIEMEHTa 10 (opMyJie COETUHEHUS.

Memanpeomemnmnule pe3yromameol 00y4eHus

Yyaiuecs 10JKHBI YMeTh: ONPEIENITh MPOOIEMbI, COCTABIATH CIOXKHBIN MJIaH TEKCTa, BIAJIeTh TAKUM BHIOM H3JI0KEHHS, KaK TIOBECTBOBaHUE,
MO/ PYKOBOJICTBOM YUYHUTEJSI MPOBOJIUTEH HEMOCPEICTBEHHOE HAOMIOIeHUE, O(DOPMIISITH OTUET, UCTIOJIb30BATh TAKOM BUJ MBICIIEHHOT'O
MOJIETTUPOBAHUS, KaK 3HAKOBOE MOJISTUPOBAHHE, TPEIMETHOE MOICTUPOBAHUE, MTOTYYaTh XUMHUUECKYI0 HH(OPMAIIUIO U3 PAa3TUYHBIX UCTOYHUKOB.

Tema 1. ATOMBI XUMHYECKHUX DJIEMEHTOB

IIpeomemmuoie pezyromamot 00yuenusn

VYyamuecs IO KHBI 3HATH

Onpenenenre NOHATHS «XUMHUYECKUH 3JIeMEHT», (opMyanpoBKy [lepuonuyeckoro 3akoHa, onpeeseHre NOHATHI: «XUMHUECKas CBSI3bY», «UOHY,
«MOHHAs CBSI3bY, ONpEIeJICHHE METANTNYECKON CBA3H, ONPEIETICHUS CTENIEHN OKUCIEHHS, 3JIeKTPOOTPULIATEIbHOCTH

YMeTb 00BSACHATH (PU3NYECKUNA CMBICIT aTOMHOT'O (TIOPSIKOBOT0) HOMEpAa XUMHUUECKOT0 eMeHTa. OOBACHATh (PU3NYECKHUI CMBICIT HOMEpa
TpYyNIbl ¥ IEPUO/Ia, COCTABIATH CXeMbl cTpoeHus aToMoB nepBbiX 20 anementoB [ICXD JI.M. MenneneeBa. O0BsCHATh 3aKOHOMEPHOCTHU



M3MEHEHHSI CBOMCTB 3JIEMEHTOB B IIpE/IesiaX MaJIbIX IEPUOJIOB U TJIaBHBIX MOATPYII. XapakTepu30BaTh XuMudeckue snemMeHTsl (ot H 1o Ca) Ha
ocHoBe ux nosuoxenus B [ICXD u ocobeHHocTel cTpoeHus UX aToMoB. ONpeesiaTh TUIIb XUMHUECKUX CBSA3EH B COCIMHEHUAX, ONPEAEIATh
CTETeHb OKHCIICHUS 3JIEMEHTOB B OMHAPHBIX COCMHEHUSX, COCTABIIATH (POPMYJIBI COETUHEHUHN TI0 CTETICHH OKHMCJICHUS, Ha3bIBaTh OMHAPHBIC
COCIMHEHUS.

Memanpeomemnuie pesyirbmamot 00yueHus

Yyamuecs T0JDKHBI YMeTh: (pOpMYITHpPOBaTh TUIIOTE3Y MO PEIICHUIO MPOOIeM, COCTABIIATH TUIAH BHITIOTHEHUS YIeOHOM 3a/1a4M, pEIIeHUs TPooIeM
TBOPUYECKOTO ¥ MOMCKOBOT'O XapaKTepa, COCTABJIATH IJIaH BBINOJIHEHHUS IPOEKTAa COBMECTHO C YUUTEJIEM, COCTABIISATh TE3UCHI TEKCTA, BIAJIETh
TaKUM BUJIOM TEKCTa, KaK OMKMCAHKE, BJIAJIETh TAKUM BHUIOM MBICJICHHOTO MOJIETUPOBAaHUS, KaK 3HAKOBOE MOJEIMpOBaHue( HA TPUMEPE
COCTaBJICHHS CXeM 00pa30BaHMsI XUMUYECKON CBS3H), IPEIMETHOE MOICTUPOBAHUE, BBITIOJIHATH HEMOIHOE OJTHOJIMHEHHOE CPaBHEHHE, HEMOJTHOE
KOMIUIEKCHOE CPaBHEHME, IIOJIHOE OJHOJIMHENHOE CpaBHEHUE.

Tema 2. IlpocThle BemecTBa U KOJIMYECTBEHHbIE OTHOLIEHHS B XUMUH

IIpeomemmuoie pezyromamot 00yuenus

VYyamuecs 10JKHBI 3HATh

O6mue ¢pusznyeckue CBOMCTBA METAIIOB, ONPEIEICHUE MMOHITHI «MOJIbY, «MOJISIpHASI Maccay, OmpeielieHne MOJISIPHOTo 00bEMa razos.

YMeTh XapakTepru30BaTh CBA3h MEKIY COCTABOM, CTPOCHHEM U CBOMCTBAMH METAJLIOB M HEMETAJLIOB. XapaKTepH30BaTh (PHU3NIECKUE CBOHCTBA
HEMETAIJIOB. BBIYHCIATE MOJISIPHYIO Maccy 1o ¢popMyiie COeUHEHHsI, MacCy BEIECTBA M YUCIIO YaCTHII TI0 U3BECTHOMY KOJMYECTBY BelllecTBa (U
oOpaTHbI€ 3a7a4n), 00BEM ra3a Mo KOJIMYECTBY, MAcCy OMpPeAeIEHHOr0 00hEMA WIIM YKciIa MOJIEKYJ Ta3a (M oOpaTHBIC 3a/1a4n).

Memanpeomemmnuie pezyibomamaot 00yueHus
VYyamuecs: 10JKHBI YMeTh: COCTAaBIIATh KOHCIEKT TEKCTa, CAMOCTOSATEIBHO UCTIOIB30BaTh HEMOCPEICTBEHHOE HA0M0IeH e, 0QOPMIISTh OTYET,
BKJTFOYAIONUHN OMMCcaHue HAOJIOICHUs], €TO PE3yIbTaTOB, BEIBOJIOB, BHITIOIHSTH MOJHOE KOMIUIEKCHOE CPaBHEHHE, CPABHEHHE 110 aHAJIOTHH.

Tema 3. U3meHeHUs1, TPOUCXOIAIIHE C BellleCTBAMHU

IIpeomemmoie pezyrvmamot 00yueHus

VYuamuecs J0JDKHBI 3HATh

OnpezleneHHe IIOHATUS «(XUMHUYCCKaAA peaKHI/IS[», HpI/ISHaKI/I 158 yCJ'IOBI/ISI TCUCHUA XUMHNYCCKUX peaKI_Il/If/'I II0 IIOIJIOIIICHUIO U BBIACJICHUIO BHepFI/II/I.
Ornpenenenue NOHATUA «XUMHUUeckas peakuus», O.B.P. okucnurens, BOCCTAHOBUTEND, «OKUCIEHUE, «BOCCTAHOBIICHHEY, TUITBI XUMUUECKHUX
peaKkuuid.



YMeThb 00pamaThcs ¢ XUMUYECKOH MMOCYI0H 1 1abopaToOpHBIM 000PYJJOBAHUEM MPH MPOBEACHUHU ONBITOB. COCTaBIATh ypaBHEHUS XUMHYECKOM
peaKIMK Ha OCHOBE 3aKOHA COXPAaHEHHsI MAacChl BEIIECTB. BBIUNCIIATE IO XUMUYECKUM YPABHEHUSAM MacCy, 00bEM MIIM KOJIMYECTBO OJIHOTO U3
IIPOJYKTOB PEAKIMH [10 MacCe€ NCXOJHOTO BELECTBA U BELLIECTBA, COAECPIKAILETO ONPEACIEHHYIO 100 TpuMeceil. OTianYaTh peakiuy pa3ioxKeHUs,
COEIMHEHUS, 3aMELIEeHUs 1 0OMEeHa IpyT OT Apyra, COCTABIATh ypaBHEHUs PeaklUil JaHHBIX TUIIOB. COCTaBIATh YPaBHEHUS peakiuil
B3alMO/JICHCTBUS METAJUIOB C PACTBOPAMU KUCJIOT U COJIEH, NCIOJIB3YS psAJl aKTUBHOCTH MeTauioB. OnpeaensTe BO3MOKHOCTb IPOTEKaHUsI peaKIHii
oOMeHa B pacTBOpax /10 KOHLA.

Memanpeomemnule pe3ynbmamol o0yueHus Yuawuecs 00NXHCHbI yMempb: COCTABIATh HA OCHOBE TEKCTA CXEMbI, B TOM YHCIIE C IPUMEHEHHUEM

cpenctB UKT, moa pykoBOACTBOM yuuTeNst 0OPMIISATH OTUET, BKIFOUAIONINI OMUCAHKUE SKCIIEPUMEHTA, €r0 Pe3y/IbTaTOB, BRIBOJIOB, HCIIOJIB30BATh
TaKoW BUJ MBICIICHHOTO MOJICIMPOBAHMS, KaK 3HAKOBOE MOJeMpoBaHre( Ha MPUMEpPE ypaBHEHUN XUMUYECKUX PEaKIUi, COCTaBJICHUS YpaBHEHUN
peakuuit O.B.P.), paznuuate 00beM U coiepKaHNE TOHSATUHN, PA3IMYaTh BUIOBOE U POJOBOE MOHATHS, OCYIIECTBIIATH OMPEACIICHUE MOHATHMN.

Tema 4. CoenHeHNs] XHMHYECKHX 3JIeMEHTOB
IIpeomemmuoie pezyromamot 00yuenus
VYyamuecs 10JKHBI 3HATh
MOHATHE CTETNEHH OKUCIICHHUS, HIEKTPOOTPHUIIATEILHOCTH, ONpPEeIeHNe OKCUI0B, OCHOBAaHUM, KUCIIOT U COJIeH, KPUCTANIMYECKUX PEIIETOK, CMECeH,
MacCOBOM WM 00BEMHOM J10JTM paCTBOPEHHOTO BEIIECTRA.
YMeThb OnpeAensiTh CTENeHb OKUCICHUS SJIEMEHTOB B OMHAPHBIX COEAMHEHUSX, COCTABIISITh (POPMYIIBI COETMHEHUH MO CTETIEHU OKUCICHHUS.
Onpenenstb NpUHAAIEKHOCTh BEIIECTB K KJIacCaM OKCHUJI0OB, OCHOBaHMM, KUCJIOT U COJIeH, Ha3bIBaTh UX, COCTABIATh (POPMYJIbl. 3HaTh KAUECTBEHHBIE
PEaKIMM Ha YTIEKUCIBIN Ta3, paCO3HABAHUS ILeI0Yel M KHCIOT. XapaKTepru30BaTh U 0OBACHATH CBOMCTBA BEIIECTB HA OCHOBAHUHU BU/1a XUMHUYECKOU
CBSI3M U THIA KPUCTAIINYECKON PeIIETKU. Bhrunciasate 00beMHYIO JJOTI0 KOMIIOHEHTA B CMECH.
Memanpeomemmnvie pe3ynromamol 00yuenua Ydauyecs JOJDKHBI yMeTh: COCTABIIATh HA OCHOBE TEKCTa TaOJIMIIbI, B TOM YUCIIE C TPUMEHEHUEM
cpenctB KT, noa pykoBOJACTBOM y4HUTENs POBOJIUTH ONOCPEIOBAaHHOE HAOIOJEHIE, CAMOCTOSITENIbHO COCTABIISTh OTYET, BKJIIOYAOLIUI ONMCaHue
HKCIEPUMEHTA, €T0 PE3YIbTAaTOB, BEIBOJOB, OCYLIECTBIATh MHAYKTUBHOE U JIEAYKTUBHOE 0000IIEHNE, ONPeIeNIATh O0IINe CYIIeCTBEHHbIE TPU3HAKH
IBYX U 0osiee 00BEKTOB, AKTYAIM3UPOBATh NOHATHE WIH CYKIEHUE U OTOXAECTBIATh C HUM COOTBETCTBYIOIINE CYIIECTBEHHbIE PU3HAKU OJTHOTO U
6osiee 00BEKTOB, ONPEAETATh ACHEKT KJIaCCU(PHUKAIMU, OCYIIECTBIATh KJIacCU(PUKALNIO, 3HATh U MCIIOJIb30BaTh pa3InyHble (POPMBI TPEICTABICHUS
KJ1accu(uKammu.

Tema 5. PactBopenue. PacTBopbl. CBOMCTBA PACTBOPOB 3JICKTPOJHUTOB
Ilpeomemmnbwie pe3ynromameol 00yuenus
VYyamuecs 10JKHbI 3HATD



omnpeJielICHUE TOHITHUS «PAaCTBOPBD», YCIOBUSI PACTBOPEHHUsI BEIIECTB B Boe. OnpeereHue MOHITHS «AJIEKTPOIIUTY, «HEITEKTPOIIUT,
«OQIEKTPOJIMTHYECKAS JUCCOLMUAIIMY, «CHIIBHBIA AJICKTPOJIUTY, «CIA0BIN JIEKTPOIUTY», HOHUMATD CYITHOCTH MPOIECCa ICKTPOTUTHICCKOMN
nuccouuanui. OCHOBHBIE ITOJIOKEHUS TEOPUH JIEKTPOJIUTHUECKON Arcconuanuu. OnpeneneHue KUCIoT, ejaouel 1 conell ¢ Touku 3penust TO/L.
Knaccudukanmio u XuMHIeCKIE CBOMCTBA KUCIIOT, OCHOBAHUM, OKCHUJIOB U cojiel ¢ mo3ummu T.9./1.

YMeTh 10s1b30BaThCs TaOIUIEH pacTBOPUMOCTH. COCTABIISITh YPABHEHUS AJIEKTPOJUTHICCKON TUCCOMMANINN KUCTIOT, Ieioueit u cosei. CocTaBisaTh
ypaBHEHUS PEaKIMi HOHHOTO 0OMEHa, HOHMMATh MX CYIIHOCTh. ONpeaensaTh BO3MOXKHOCTh IMTPOTEKAHUs peakinii HOHHOTO oOMeHa. COCTaBIIATh
YpaBHEHUS PEAKIIH, XapaKTePU3YIOLIUX XUMHUUYECKUE CBOMCTBA KUCIOT, OCHOBAHUM, OKCHUJIOB U COJIEH B MOJIEKYJISIPHOM U HOHHOM Buje. COCTaBIATh
YpaBHEHUS PEAKIIMM, XapaKTEPU3YIOIINE XMMUYCCKHUE CBOMCTBA U TEHETHYECKYIO CBSI3b OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTMHEHHH B
MOJIEKYJIIPHOMU HOHHOM BHJIE.

Memanpeomemmusvle pe3ynbmamsl o00yueHus Ydanyecs J0JKHBI YMeTh: JeIaTh IOMETKH, BBIMMCKU, IIMTHPOBAHUE TEKCTA, COCTABIIATH TOKJIA/,
Ha OCHOBE TEeKCTa rpaduku, B TOM uncie ¢ npuMenerneM cpeacts UK T, BinageTs TaKuM BUIOM U3JI0KEHHS TEKCTa, KaK pacCyXICHHE, UCTI0Ih30BaTh
TaKOW BHJ MBICJICHHOTO MOJICIIMPOBAHMUS, KaK 3HAKOBOE MOJIC/IMpOBaHKe (Ha MpUMepe YpaBHEHUI Peakilnil qUCCOIUAINT, HOHHBIX YPaBHCHUI
peaKIiuii), pa3MyaTh KOMIIOHCHTHI J0Ka3aTeIbCTBA(TE3HC, aprYMEHTHI U (POPMY J0Ka3aTe/IbCTBA), OCYIIECTBIATh MPSAMOE HHIYKTUBHOE
JI0Ka3aTeNIbCTBO, CAMOCTOATEIHHO (DOPMHUPOBATH IPOTPAMMY IKCIEPUMEHTA.

Juunocmuwie pe3yiomanibl 06yqenu}l:

anmnecsl JOJDKHBI: 3HATHh H NOHUMATh . OCHOBHBIC HCTOPUYCCKUEC CO6I)ITI/I$I, CBA3aHHBIC C PA3BUTHEM XUMUHU U 06HI€CTBa, JOCTHIXKCHUS B obOnactu
XUMHUHU U KYJIIbTYPHBIC TpAAULIUN (B YaCTHOCTH, HAYYHBIC Tpa,[[I/II_[I/II/I) cBocit CTpaHBblI, O6IJ_[CMI/IpOBBIe JOCTHIKCHHU S B obnactu XUMHUH, OCHOBBI 310POBOI'O
o6pa3a JKHU3HHU, ITpaBuJia MIOBEACHHUA B I-IpG!?aBBI‘IaI\/’IHI)IX CUTyaluiaX, CBA3aHHBIX C BO3H€fICTBI/ICM PAa3JIMYHBIX BCUICCTB, COONAJIbHYIO 3BHAYUMOCTD U
COACPIKAHUC HpO(I)eCCI/II\/'I, CBsA3aHHBIX C XHMHCﬁ, OCHOBHBIC ITpaBa U 00513aHHOCTHU yqamerocs CBA3aHHBIC C IMYHOCTHBIM, HpO(i)CCCI/IOHaJ'H)HBIM 151
JKN3HCHHBIM CaMOOIIPECACTICHUCM.

MCHBITHIBATH. YYBCTBO I'OPAOCTH 32 pOCCHfICKyTO XUMHYCCKYIO HAYKY U YBAXKCHUC K UCTOPHUH €€ PA3BUTHUS, YBAKCHNUEC K HCTOPUU ec pa3BuUTHA,
YBAXXCHHUEC U ITPHUHATHEC I[OCTI/I)KGHI/II\/'I XUMHU B MUPEC, YBAXKCHUC K OKPYKAIOIMIUM- YMCTE CIIyHIATh U CJIBIIIATH napTHépa, IMPpU3HABAaTh IIPAaBO KaAKA0T'0 HA
COOCTBEHHOE MHEHHE U MMPUHHUMATDh PCIICHUSA C YICTOM HO3PII.[PII>1 BCCX YUACTHHUKOB, CaMOYBAXXCHHUC U TTOJIOKUTCIBHOC OTHOUICHUC K cebe.
NPpU3HABATb. ICHHOCTH 3J0POBbSI, H€06XOHI/IMOCTL CaMOBBIpaXCHUA, CaMOpCaIn3aluu.

0CO3HABATh. TOTOBHOCTb K CAMOCTOSTENIbHBIM IIOCTYIIKAM U JEHCTBUSAM, IPUHATHIO OTBETCTBEHHOCTH 34 UX PE3YJIbTaThl, TOTOBHOCTH OTKPBITO
BBIPAXKAaTh U OTCTAUBATh CBOIO MO3ULUIO U KPUTUYHO OTHOCUTBHCA K CBOMM IOCTYIIKAM.

NPOSBJSATD: TOOPOKEIATEIBHOCTD, I0BEPUE U BHUMAHUE K JIFOJISIM, TOTOBHOCTh K COTPYIHHUYECTBY U JIpYy»O0€, yCTONUNBBIN MO3HABATENbHbIH
MHTEpeC, THULIUATHBY U JIF0O03HATENBHOCTb.

yMeTb: YCTaHABINBATh CBSA3b MEXAY 1I€JIbI0 U3yYEHUS] XUMUHU U TeM, IS YETO OHA OCYIIECTBISAETCS(MOTUBAMU ), BBITIOIHATH MPOTHOCTHUECKYIO
CaMOOLICHKY, PErYJIUPYIOIIYI0 aKTUBHOCTD JTUYHOCTU HA HTAIE €€ BKIIOUEHUs B HOBBIM BUJI JEATEIbHOCTH, CBSI3aHHBIN C HAYAJIOM U3Y4€HUSI HOBOI'O
y4eOHOro NnpeaAMeTa- XUMHUH, BBITOIHITh KOPPUTHPYIOIIYI0 CaMOOLIEHKY, 3aKIIIOYAIONIYIOCS B KOHTPOJIE 3a MPOLIECCOM M3yYEHUS! XUMUU U BHECEHHUSI
HE00XOAUMBIX KOPPEKTUBOB, COOTBETCTBYIOILIUX ATAlaM U Crloco0aM U3Y4eHHUsl Kypca XUMHH, CTPOUTH KU3HEHHbIE U TPOQeCcCHOHATbHBIE MIJIaHbI C



YUCTOM KOHKPETHBIX COUAJIBHO-UCTOPUICCKUX, ITOJTUTUICCKUX U SKOHOMUYCCKUX yCJIOBI/If/’I, 0CO3HaBaTh COOCTBEHHBIC OCHHOCTHU U UX COOTBECTCTBUC
IIPUHUMACMBbIM B )KU3HH PCUHICHUAM, BECTU JHAJIOT HA OCHOBEC paBHOIIPABHBIX OTHOMGHHﬁ, BBIACIATD HpaBCTBeHHBIﬁ ACIICKT INOBCACHHUA U COOTHOCUTD
IMOCTYIIKH U COOBITHS C MNPUHATBIMU 3CTCTHUYCCKUMH HOPMAMH, B IIPCALCIIaX CBOUX BO3MOXKHOCTEH HpOTHBOHCﬁCTBOBaTB I[CflCTBPISIM W BJIIMAHUAM,
NpeaACTaBJIAOIIUM YIpO3y KU3HU, 3J0POBbIO U 0€30IaCHOCTH JTUYHOCTHU U 06HI€CTB3.

MaTtepuanbHO-TeXHHUYECKOE o0ecrievyeHne 00pa30BaTeIbHOI0 NMpouecca:

Texnu4yeckue cpeacTBa o0yUeHus :
1.Kommsrotep.
2.I1poekTop.

OobopynoBanmue:

8. BrITsKHOI mIKad

9. Komiekuu peakTUBOB 10 HEOPTraHUIECKOH XUMUN

10. KoMIeKThl XUMHYECKOTO 000pyI0BaHUS AJIsl IPOBEACHUS MPAKTUYECKUX PabOT ydauMucs
11. KoMIIIEK Tl XUMHYECKOTO 000pYAOBaHUS JJI MPOBEACHUS JEMOHCTPAIIMOHHBIX OMBITOB

12. Tlepunoauyeckas cucreMa xumuueckux snemenToB .M. MenneneeBa

13. TaGnuua pacTBOPUMOCTH

14. Psi akTHUBHOCTH METAJIJIOB

MeToauyeckue moCoOUs IJIA YUUTENs:

1.T'abpuensu O.C.; A.B. Kymmosa. [Iporpamma ocHOBHOTO 00IIero 00pa30BaHUs 110 XUMUH JIJIs 8-9 Ki1accoB 00IIe00pa3oBaTeIbHBIX
yupexaenuil. — M.: JIpoga, 2015.

2.I'adpuensa O.C., Bockoboitankora H.IT., flurykoBa A.B. HacronbHast kHUTa yuuTenss. Xumus. 8 ki1.: Meroaudeckoe mocobue. — M.: Jpoda,

2015

3.Xumwst. 8 ki1.: KontponsHsie 1 mpoBepodnbie paboThl k yueOHuky O.C. 'abpuensna «Xumus. 8»./0.C. I'abpuensn, [1.H. bepe3kun u ap. —

M.: JIpoda, 20013.



4. T'abpuensia O.C. Xumus. 8 kiacc: yue0.171s o0mieo0pa3oBaTenbHbIX yupexaeauii. — M.: Ipoda, 2014-2017r.

5. T'abpuensu O.C., SmykoBa A.B. Pabouas terpanp. 8 k1. K yueonuky O.C. 'abpuensna «Xumus. 8». — M.: [lpoda, 2014-2017.
6.I'abpuensn O.C., SmykoBa A.B. Terpans miast npakTrueckux u 1adopatopusix pador. 8 ki. K yuebnuky O.C. 'abpuensina « Xumus. 8». —
M.: Ipocda, 2015.

Y4yeOHo-MeToAuYeCKHII KOMILIEKT:.
1.I'a6puensu O.C. Xumus. 8 kinace: yued. 11t 001eodpazoBaTesbHbIX yupexaeHuil. — M.: [Ipocda, 2014-2017r.
2. Tabpuensu O.C., SAmykoBa A.B. Pabouas tetpans. 8 k. K yueOnuky O.C. I'abpuensna «Xumus. 8». — M.: [Ipoda, 2014-2017.

3. Tabpuensn O.C., AAmykosa A.B. Terpaap s npaktudeckux u sadbopatopusix padot. 8 k1. K yue6nuky O.C. I'abpuensHa «Xumus. 8».
— M.: JIpoda, 2015.

HNHTepHeT-pecypcebl:
- http://edu.ru/index.php @enepanbubiit mopran «Poccuiickoe 00pazoBaHuE»
- http://www.pedsovet.org Bcepoccuiickuit Uatepuet-Ilencoser.

-http://school-collection.edu.ru/«Enunas xosnexius [udposbix O6pasoBatenbHbIX Pecypcos» (Habop 1udpoBsix pecypcoB k yueobunkam O.C.
I"aGpuensina

-http://him.1september.ru/index.php — sxkypuan «Xumus.

www.km.ru/education - yqaeOHbIe MaTepHabl U cioBapu Ha caite « Kupumn u Medoanii»


http://school-collection.edu.ru/
http://him.1september.ru/index.php
http://www.km.ru/education
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A.B. Kynuosa. (M.: Ipoga, 2015 r.).


http://djvu-inf.narod.ru/

IosicHUTENLHAA 3aNMUCKA

Pabouas mporpamma yueOHOTO Kypca XuMHUH JUIsl 8 Kilacca cocTaBlieHa Ha OCHOBE [Iporpammbl OCHOBHOTO 0011ero 00pa3oBaHus 10 XUMUH 8-9
KJIacChl, COOTBETCTBYMOIIEeH DeneparbHOMY rocyJapCTBEHHOMY 00pa3oBaTeNbHOMY CTAHIAPTy | JOMYIIEHHOH MUHHCTEPCTBOM 0Opa3oBaHUS U
Hayku Poccuiickoii @enepauuu (M.: [Ipoda, 2015 r.). ABtopsr: O.C. I'abpuensn, A.B. Kynosa.

ABTOpCKOM Nporpamme cootseTcTyeT yuebHuk: O.C.MabpuenaH Xumma. 8 knacc. — M.: ipoda, 2014-2017 r. Mporpamma Kypca NocTpoeHa
MO KOHLEHTpUYecKol KoHuenumm. OcobeHHOCTb NPorpaMmbl COCTOUT B TOM, YTODObI COXPaHUTb BbICOKMUIA TEOPETUYECKUIA YPOBEHDb U CAenaTb

o6yquV|e MaKCMMa/iIbHO pa3BuMBalOW M.

Vlsyqume XUMUUN Ha CTyneHN OCHOBHOIO o6u.|,ero O6pa3OBaHMﬂ HanpaBa€HO Ha AO0CTUXKEHUNE Cneayrownx u,eneii:

o OCBOEHHUE BaXKHEUIINX 3HAHUNA 00 OCHOBHBIX NOHSTUAX U 3aKOHAX XUMHH, XUMUUECKON CUMBOJIHUKE;

o OBJIaJICHUE YMEHHUSIMH HAOIIOAaTh XUMUYECKHE SBJICHHS, IPOBOUTH XUMUYECKUH IKCTIEPUMEHT, IIPOU3BOJUTH PACUETHl HA OCHOBE XMMHUYECKHX
(dbopMyI1 BenecTB U YpaBHEHUI XUMHUECKUX PEaKLIUi;

o pa3BUTHE [T03HABATEIBHBIX MHTEPECOB U MHTEIUIEKTYaJIbHBIX CIOCOOHOCTEH B MpOLIECCe MPOBEAECHUS XUMUUECKOr0 SKCIEPUMEHTA,
CaMOCTOSITENILHOTO MPUOOPETEHNSI 3HAHUN B COOTBETCTBUU C BOSHUKAIOUIUMHU KU3HEHHBIMH NTOTPEOHOCTAMU;

o BOCIUTaHHE OTHOIIEHMSI K XUMUU KaK K OJHOMY U3 (yHIaMEHTAJIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS U 3JIEMEHTY O0I11€Y eJTI0BEUEeCKON
KYJbTYpBI;

o MIPUMEHEHNE MOJyYEeHHBIX 3HAaHUN 1 YMEHHH J1s1 0€3011aCHOr0 MCI0JIb30BaHuUs BEIIECTB U MaTEpUasoB B OBITY, CEILCKOM XO0341CTBE U Ha

IMPOU3BOJACTBEC, pCHICHUA NPAKTUYCCKUX 3a/1a4 B HOBCC}IHCBHOﬁ KHU3HU, IPEAYIIPCIKACHUA ﬂBHCHHfI, HaHOCAIIUX BPEJ 3J0POBBIO YCJIIOBCKA U
OKpY>Karollen cpene.

Benymumu uaesmu nipeajiaraeMoro Kypca siBIstoTCs:

MartepuanbHOE €IUHCTBO BEUIECTB IPUPObI, UX TEHETUYECKAS! CBS3b;

[IpuurHHO-CNIEACTBEHHBIE CBSI3H MEXK]ly COCTAaBOM, CTPOCHHEM, CBOMCTBAMU U TPUMEHEHUEM BEIIECTB;

[To3HaBaeMOCTh BEIIECTB M 3aKOHOMEPHOCTEHN MPOTEKAHUSI XUMUUYECKUX PEaKIINii;

OOBsICHSIONIAS ¥ TPOTHOZUPYIOIIASL POJIh TEOPETUYESCKUX 3HAHHM /TS (PAKTHUECKOTO MaTepuaia XMMHUH 3JIEMEHTOB;

KoHnkpeTHOE XUMHUYECKOE COETMHEHNE TIPEICTaBIsieT cO00il 3BeHO B HETIPEPHIBHOM 11€TTH TIPEBPAIICHUI BEIIECTB, OHO YUaCTBYET B

KPYTroBOpOTE€ XUMHUUYCCKUX DJICMCHTOB U B XUMHYECKOH OBOJJIKOIIMH,



e 3aKOHBI IPUPOJBI OOBEKTUBHBI U TIO3HABAEMBI, 3HAHNE 3aKOHOB /12T BOZMOKHOCTh YIPABJIATh XUMUUYECKHUMHU MPEBPAILICHUSIMA
BEIIIECTB, HAXOAUTh IKOJOTHUECKH 0€30MacHbIe CIIOCOOBI IPOM3BOJICTBA U OXPAaHBI OKPYKAIOIICH CPEAbl OT 3arpsi3HEHUM.
e Hayka u npakTuka B3aUMOCBS3aHbl: TPeOOBAaHUS MPAKTUKU — ABMIKYIIAs CUIa HAYKH, YCIIEXU IPAKTUKU 00YCIIOBJIEHBI JOCTHKEHUSAMU
HaYKU;
e Pa3BuTne XUMHUECKOW HAYKH M XUMH3AIMHA HAPOTHOTO XO3AHCTBA CIIY)KaT MHTEpPEecaM YeIoBeKa M 00IIecTBa B IIEJIOM, HMEIOT
IYMaHUCTUYECKUN XapaKTep U NPU3BaHbI CIOCOOCTBOBATH PELICHUIO ITI00AJIBHBIX MPOOJIEM COBPEMEHHOCTH.
OO0mas xapakTepucTHKA NpeaMeTa
Becw Teopernueckuii MaTepuan Kypca XMMHHU JJIsI OCHOBHOM IIKOJIBI paCCMaTPUBAETCS HA MEPBOM IOy 0OydeHUs, YTO MO3BOJISIET ydammMmcs 0oJee
OCO3HAHHO U ITyOOKO M3Y4YMTh (DaKTUUECKHH MaTepual — XMMHMIO 3JIEMEHTOB U UX coeluHeHui. Hapsay ¢ 3TuMm Takoe mocTpoeHue nporpaMmmsl AaeT
BO3MOYKHOCTh Pa3BUBATh IOJYYCHHBIC MEPBOHAYAIHHO TEOPETHUYECKHE CBENEHUS Ha OoratoM (aKTHYeCKOM MaTepuallie XMMHH DJEeMEHTOB. B
pe3yibTaTe BBIMIPHIBAIOT 00€ COCTABIAIOLIME Kypca: U Teopus, U ¢akThl.IlporpaMMa mocrpoeHa ¢ y4eToM peajin3alii MEXIIPEIMETHBIX CBA3EH ¢
KypcoM (GH3UKHM 7 Kiacca, T U3y4aroTCsl OCHOBHBIE CBEICHUS O CTPOCHUH MOJIEKYJ M aTOMOB, H OMOJIOTHH 6—9 KIJIacCcoB, I/ie JaeTcsi 3HAKOMCTBO C
XMMUYECKOM OpraHu3aneil KJIeTKH U mpoleccamMu oOMeHa BemiecTB.OCHOBHOE coJepKaHHE Kypca XMMHUHU 8 KJlacca COCTaBJISIIOT CBEJICHHS O
XUMHAYECKOM 3JIEMEHTEe U (pOopMax ero CymecTBOBaHUS — aTOMax, M30TOINAX, MOHAX, MPOCTHIX BEIIECTBAX M BAKHEHIIMX COCTUHEHUSAX DJIEMEHTA
(oxcuaax M apyrux OMHAPHBIX COEJUHEHUSX, KUCIIOTaX, OCHOBAaHMSX M COJSAX), O CTPOGHUM BELIECTBA (TUIOJIOIMM XMMHUYECKHMX CBs3ell M BUAAX
KPUCTAUTHIECKUX PEIIETOK), HEKOTOPBIX 3aKOHOMEPHOCTSAX MPOTEKAHUS PEAKINA U MX KIACCU(PUKAIHH.

MecTo npeamera B y‘leﬁHOM IJIaHE

ITporpamma kypca xumuu 8 kilacca paccuuTana Ha 102 yaca (3 yaca B HeJIeJt0), TOTIOJTHUTENIbHBIN Yac BBIJENEH 3a CYET MIKOJIbHOIO KOMIIOHEHTA, HO
TaK KaK KOJINYECTBO y4eOHBIX Hezenb 35, clael0BaTeNnbHO, O0Ilee KOJIMYECTBO YacOB, OTBEIEHHOE HAa N3YUYEHUE Kypca XHMMHUU § Kjacca, COCTABISAET
105 yacoB. B TemaTtnyeckoM IUIaHUPOBAHUM HECKOJBKO M3MEHEHA MOCie10BaTeNbHOCTh U3ydueHus TeM. Hambosee ciiojkHble BOMPOCHI Kypca, TaKue
KaK: OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKLIMHU, COCTABICHNE XUMHUUECKUX (HOPMYT U ypaBHEHMH, TaK k€ TOHSATHE «CTENeHb OKUCIEHHS, THUIIBI
KPUCTANIMYECKUX PEIIeTOK HM3Yy4aroTcs B Hadale Kypca, B TeMax Ne lu 3, ¢ menbro MX 3aKpeIuieHUs Ha MOCIEAYHIOIIUX YpOKaX. YBEIMYEHO
KOJINYEeCTBO 4acoB Ha u3ydeHue teM Nel ,Ne2 Noe3, No5 nobGasnena temalNe7. IloBTopenue. Ilpaktuueckue paOoThl NpOBOAATCA HE OJOKOM, a
BKJIIOYEHBI B OINpe/ieieHHble TeMbl. BHeceHHble B pabouyro mporpamMmy M3MeHeHus yTBepxkaeHsl Ha 3acenanuu MO yuuteneit MBOY «COILLINel»,
npotokosiNel ot 29.08.2017r. Ilopsiiok n3ydeHus TEM CIEAYIOLIUII:

Brenenmue. [Ipenmer xumun (6 9)
TEMA 1. AToMBbl XuMHUYECKUX 351eMeHTOB(20 1)
TEMA 2. [IpocThie BelecTBa M KOJUIECTBEHHBIC OTHOMEHHUS B XUMHUH (10 1)
TEMA 3. 3meHenus, npoucxosiiue ¢ emectBamu (15 u)
TEMA 4.CoenuHeHusi XUMHUECKHX 71eMeHTOB(15 )



TEMA 5. PactBopsr. T.O.1. (28 )
TEMA 6.1llepenra BenuKux XuMHUKOB (64)
TEMA 7. [loBropenue (54)

Conep:xkanue y4eOHOT0 npeamera

Bgenenue. IIpexmer xumum (64)

X¥MHs — HayKa O BELIECTBAX, UX CBOMCTBAX U MPEBPAILECHUSX.

[ToHATHE O XUMUYECKOM AJIEMEHTE U (JOPMAX €ro CYIIECTBOBAHMS: CBOOOIHBIX aTOMAaX, MPOCTHIX U CIOKHBIX BEUIECTBAX.

IIpeBpamenus Beniect. OTINYNE XUMUYECKUX PEAKLUN OT (GU3UUECKUX ABJICHUN. Poib XMMHUHK B *KU3HU YeroBeka. XeMopmius 1 xemopoOus.
Kparkue cBeseHust M3 HICTOPUU BOSHUKHOBEHHUS U pa3BuTus xumud. [lepuos anxumun. [lonarue o punocopckom kamue. Xumust B X VI B. PazButue
xumun Ha Pycu. Posib 0TeuecTBEHHBIX YUSHBIX B CTAHOBJICHUU XUMHUUYECKOI Hayku — paboTsl M. B. Jlomonocosa, A. M. bytneposa, /I. .
Menpeneesa.

XuMudeckasi CUMBOJIMKA. 3HAKU XUMUYECKUX 3JIEMEHTOB U IPOUCXOXKICHUE UX Ha3BaHUM. Xumuueckue Gopmyibl. MHIEKCH 1 KO3 (DUIIHEHTHI.
OTHOCHTENBHBIC AaTOMHAS ¥ MOJIEKYJISIpHAsl MacChl. PacdeT MaccoBO# 10JTM XUMUYECKOTO JIEMEHTa 10 (popMylie BEIecTBa.

[lepuonuueckas cucrema XuMuueckux eMeHToB . M. MeHaeneeBa, ee CTpykTypa: Majible U OOJIbIINe MEPHOIbI, TPYIIbI U HOArPYNIb (TJIaBHAS U
nobouHas). [lepuonnueckas cucrema Kak CpaBo4HOE MocoOue AJisl MOJTy4YEHUs! CBEACHUIM 0 XUMUYECKUX JIEMEHTaX.

Pacuernsle 3a1aun. 1. HaxoxaeHne OTHOCUTENBHON MOJIEKYJISIPHON MacChl BEIIECTBA 110 €ro XMMHYeckol ¢opmyrie. 2. BerurcieHre MaccoBOM 10U
XUMHUYECKOT0 3JIEMEHTA B BEILIECTBE O €ro (opMyIie.

TEMA 1

ATOMBI XUMHYECKHX 3JieMeHTOB (20 1)

ATOMBI KaKk (popMa CyIIeCTBOBaHUS XMMUYECKHUX 3J1eMeHTOB. OCHOBHBIE CBEJIEHHS O CTPOEHUH aTOMOB. Jl0Ka3aTeNbCTBa CI0KHOCTH CTPOCHHUS
atomoB. OmnbITel Pezepdopaa. [Inanerapras Mosiens CTPOCHUS aTOMa.

CocTaB aTOMHBIX sii€p: IPOTOHBI U HEUTPOHBL. OTHOCUTENBHASI aTOMHAs Macca. B3anMOCBs3b MOHATUH «TIPOTOH», «HEUTPOH», KOTHOCUTEIbHAS
aTOMHasi Maccay.

M3MeHeHue yncia MpoOTOHOB B Siipe aToMa — 00pa30BaHHE HOBBIX XMMUYECKHUX 3JIEMEHTOB.

N3meHeHue yncina HEMTPOHOB B siApe aToMa — oOpa3zoBaHue U30TONOB. COBpEMEHHOE OIpe/IeTICHUE MOHATHUS «XUMHUECKHU aneMeHT». M30Tombl Kak
Pa3HOBUIHOCTU aTOMOB OJJHOI'O XMMHUYECKOTO DJIEMEHTA.

OnexTpoHbl. CTpoeHHE IIEKTPOHHBIX 000104eK aTOMOB XUMHUYecKuX 31eMeHToB Ne 1—20 nepuoanueckoii cucremsl /1. 1. Menaeneesa. [lonstue o



3aBEPILIEHHOM U HE3aBEPILIEHHOM 3JIEKTPOHHOM CJI0€ (IHEPreTUYECKOM YPOBHE).

[Tepuoanueckas cucrtema XuMu4Ieckux 35eMeHToB [1. 1. MenneneeBa u cTpoeHre aTOMOB: (PU3UYECKUN CMBICIT IMTOPSIKOBOIO HOMEpPA JIEMEHTA,
HOMeEpa rpyIIbl, HOMEpPA MEPUOA.

N3menenune yuciia 37eKTPOHOB Ha BHEITHEM JIEKTPOHHOM YPOBHE aTOMa XUMHUYECKOTO 3JIEMEHTa — 00pa30BaHUE MOJIOKUTEIBHBIX U OTPUILIATEIBHBIX
1noHOB. MloHBI, 00pa30BaHHBIC AaTOMAMH METAJIOB M HEMETAJIOB. [[pUYHHBI N3MEHEHUS METAJUTMYECKUX U HEMETAINTUIECKUX CBOMCTB B MEPUOJIAX U
rpymnmax.

DIEKTPOOTPUIIATEILHOCTh KaK CBOMCTBO aTOMOB. CTeneHb okuciaeHus. OnpeeseHne CTENeHH OKUCICHHS SJIEMEHTOB TI0 XUMUYECKoi (popmyrie
coenunenus. CoctaBiaeHue GopMysn OMHAPHBIX COSAMHEHUH, OOITUI ClIOCO0 MX Ha3bIBaHUS. BUHApHBIC COSMHEHNUS: OKCHIBI, XJIOPU/IbI, CYITb(MUIBI U
ap. O6pazoBanue OuHapHBIX coenHeHUl. [loHaTHE 00 MOHHOM cBsI3U. CXeMbI 00pa30BaHUS HOHHON CBSI3H.

B3anMoeiicTBre aTOMOB XMMHYECKUX 3JIEMEHTOB-HEMETAIOB MKy CO00 — 00pa3oBaHKE IBYXaTOMHBIX MOJICKYJI IIPOCTHIX BEIIIECTB.
KoBaneHTHas HemoyisipHas XUMUYeCKas CBSA3b. DJICKTPOHHBIC U CTPYKTYPHBIC (DOPMYITHI.

BsaumopeiicTBiue aTOMOB XUMHUYECKUX AJIEMEHTOB-HEMETAIUIOB MEX 1y c000i — 0Opa3zoBaHue OMHAPHBIX COeAMHEHUN HemeTauoB. [loHsaTue o
KOBAJICHTHOM ITOJISIPHOM CBS3H.

BiaumopeiicTBiue aT0OMOB XUMHUYECKHX AJIEMEHTOB-METAUIOB MEXKY cO00i — 00pa3oBaHUE METAUIMYECKUX KpUCTaIoB. [ToHsATHE O MeTAITMYeCKOH
cBs3u. AMOpP(DHBIE M KPUCTALTUNICCKIE BEIIECTRA.

MexMoeKyIapHbIe B3aUMOIEUCTBUS. THUIIBI KPUCTATUIMUECKUX PEHIETOK: HOHHAs!, aTOMHAsl, MOJIEKYJIIpHAs U METaJUIM4ecKasi. 3aBUCUMOCTb CBOMCTB
BEILIECTB OT TUIIOB KPUCTAJUIMYECKUX PEIIECTOK. BemecTBa MONEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS.

JeMoHcTpanuu. Mojaenu aToMoB XMMHUUYECKUX AeMeHTOB. [leproanueckas cuctema xumudeckux sneMenToB . Y. Mengeneesa.lIp.p.Nel. IlpaBuiia
TEXHUKH 0€30MMacHOCTH MpH paboTe B XxuMKaduHete. [Ipuémpl paboThl ¢ 1a00paTOpPHBIM 000PYIOBAHUEM.

TEMA 2

IIpocThie BemecTBa U KOJIMYeCTBEHHbIE OTHOIIeHUs B xumuu (109)

[TonoxeHne MeTaJIOB U HEMETAJJIOB B MIEPUOINYECKON cucTeMe XumMudyeckux 3imemMeHToB J1. 1. MenneneeBa. Baxkueiimme npocTsie BEIECTBA —
METAJIJIBL: KENe30, ATFOMUHHM, KaabI[Uil, MarHUi, HaTpuii, Kaiuil. O0mue ¢pu3nueckrue CBOMCTBa METaIOB.

Baxneifimme mpocThie BElecTBa — HEMETalIbl, 00pa3oBaHHBIC aTOMaMU KHCIIOPO/a, BOJOPO/Ia, a30Ta, cephl, pocdopa, yriaepoaa. CriocoOHOCTh
aTOMOB XMMHYECKUX 3JIEMEHTOB K 00pa30BaHUIO HECKOJIBKUX MPOCTHIX BEIIECTB — AJIOTPONHs. AJUIOTPONHBIE MOoAU(UKAIIK KHCcTopoaa, hocdopa
1 oJioBa. MeTayinueckue 1 HEeMETAINTHYECKHE CBOMCTBA MPOCTHIX BeleCcTB. OTHOCUTEIHHOCTD JIEJICHUS MTPOCTHIX BEIIECTB HA METAJLIIBI U HEMETAJLIIBI.
[Tocrosinnas ABoraapo. KonudectBo BemectBa. Monbs. MonsipHas Macca. MosspHbIif 00beM Ta3000pa3HbIX BelecTB. KpaTHbIe eAMHUIIBI KOJIMYECTBA
BEIIECTBA — MIJLTAMOJb ¥ KHJIOMOJIb, MUJUTUMOJISIPHAS M KUJIOMOJISIPHASI MAaCChI BEIIECTBA, MUJUTUMOJISIPHBIA U KHJIOMOJISIPHBIN 00EMBI
ra3000pa3HbIX BEIIECTB.

PacueTs! ¢ ucnoap30BaHIEM MOHSITHI «KOJUYECTBO BEIIECTBAY, «MOJIIPHAS MAacCa, «MOJISIPHBIM 00HEM Ta30By, «IIOCTOSTHHAST ABOTaIpPO».

Pacuetnsbie 3anaun.

1. Beruncienue MOJIIpHON MacChl BEMIECTB IO XUMUYECKUM (OpMyIIam.



2. PacdeThl ¢ HCIOIB30BaHUEM HMOHATHH «KOJIHMYECCTBO BCIICCTBA», «MOJIIpHAAd Maccay, ((MOJISIpHBIﬁ 00BEM Ta30B », K IIOCTOAHHAaA ABora,upo ».
HGMOHCTpaI_II/II/I. HonyquHe 0O30Ha. HeKOTOpBIC METaJUIbl 1 HEMETAJIJIBI KOJIMYSCTBOM BelllecTBa 1 MOJIb. MOI[CJ'II) MOJIAPHOTI'O ob0beMa F33006pa3HBIX
BCIICCTB.

TEMA 3.

N3menenns, npoucxoasmme ¢ Bemecrsamu (15 q)

ITonsTHe ABIEHUI KaK N3MEHEHUN, IPOMCXOASIIUX C BEIECTBAMU. SIBJIEHUS, CBSI3aHHBIE C U3MEHEHNEM KPUCTAJUIMUECKOTO CTPOEHMSI BELLIECTBA IIPU
MIOCTOSIHHOM €ro cocTaBe, — (hu3nueckue sipneHus. Guznueckue BICHUS B XUMUU: AUCTUJUIALINS, KPUCTAJUTH3AIMS, BbIIAPUBAHUE U BO3TOHKA
BEIIECTB, IEHTPU(YTUPOBAHHE.

SIBneHus1, CBA3aHHBIE C U3MEHEHNEM COCTaBa BEILECTBA, — XUMHUUYECKHUE peakuu. [[pu3Haku 1 ycioBHs NpOTEKaHUs XUMHUECKUX peakuuil. [lonsTue
00 9K30- ¥ 9HJAOTEPMHUUECKUX peaKkIuax. Peakiiuy ropeHns Kak YacTHBIN CITydai SK30TePMUYECKUX PEAKIIHiA, POTEKAOINX C BBIICIICHUEM CBETA.
3aKOH COXpaHEHHs MacChl BEIIECTB. XMMHUECKHUE YpaBHEHU. 3HaUueHUe UHIEKCOB U K03 uimentoB. CocTaBneHNe YpaBHEHHH XUMHUYECKUX
peakuuii. OKUCIUTEIBLHO-BOCCTAHOBUTENIbHBIE peakini. OKUCIUTENh U BOCCTAHOBUTENb, OKUCICHUE U BOCCTAHOBJICHHE.

CocraBieHre ypaBHEHUH OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUil METOI0M 3IIEKTPOHHOTO OanaHca.

CBolicTBa IPOCTHIX BEILIECTB — METAJUIOB U HEMETAJJIOB B CBETE IPEJCTaBICHUN 00 OKUCIUTEIHbHO-BOCCTAHOBUTENBHBIX IPOLIECCAX.

Pacyersl mo xuMuuecKUM ypaBHEHUsIM. Penienre 3a1a4 Ha HaX 0K JIeHHUE KOJIMYEeCTBa BEIECTBA, MACChl UM 00beMa MPOyKTa PEeaKlUy MO KOJUYECTBY
BELIECTBA, Macce WK 00beMY UCXOJHOTO BelecTBa. PacueTsl ¢ UCIOIb30BaHUEM TOHATHUS «10JIs1», KOTJa UCXOJIHOE BEIIECTBO JaHO B BUJIE pacTBOpa
C 3aJJaHHOM MacCOBOM J10JIE paCTBOPEHHOT'O BEIIECTBA WJIM COAEPIKUT ONPENEIECHHYIO JOJII0 PUMECEH.

Peaknun pasnoxenus. [lonsaTre o ckopocTr XumMudeckux peakuuil. Karanuzaropsl. @epMeHTBI.

Peakiiuu coenunenus. Katanutuueckue n HekataauTudeckue peakuuu. O0paTMble 1 HEOOpaTHUMBbIe PEAKIIMH.

Peakuuu 3amenieHus. DNEKTPOXUMUYECKUH psAJl HATIPSKEHU METaIOB, €r0 UCIIOJIb30BAHUE I TPOrHO3UPOBAHUS BO3MOKHOCTH MTPOTEKAHUS
peakuui MeXly MEeTaJlIaMU ¥ pacTBOPaMU KHCJIOT. Peakliny BBITECHEHUS OJTHUX METAJNIOB U3 PACTBOPOB UX COJIEN APYTUMHU METAIIJIAMH.

Peakiiun oomena. Peakiiuu HeWTpanu3anuu. Y CIOBHS MPOTEKaHUS peakiuii 0OMEeHa B pacTBOpax /10 KOHIIA.

Tumnel XUMHYECKUX peakiuil (0 MPU3HAKY «YUCIO0 M COCTAaB UCXO/IHBIX BEIECTB U MPOIYKTOB PEAKLIMM») Ha IPUMEpe CBOIMCTB Bo/ibl. Peakius
Pa3IokKeHUs: — DJEKTPOIU3 BO/bI. Peakiuu coeiMHeHns: — B3alMOJECTBHE BOBI C OKCHJIAMU METAJUIOB U HEMETAJUIOB. [IoHITHE «TUAPOKCUIBIY.
Peakiiuu 3amenieHns — B3aUMOJEHCTBUE BOBI C LIETOYHBIMU U IIETOYHO3EMENIbHBIMU MeTaiaMu. Peakiiun oOMeHa (Ha mpumepe ruaposIn3a
cyiabuaa aTIOMUHNA U KapOuJa Kanblus).

Pacuernble 3anaun.

1. Boruncnenue no XMMUYECKUM YpaBHEHUSIM MacChl WJIM KOJIMUYECTBA BEIIECTBA MO U3BECTHON Macce UM KOJIMYECTBY BEIIECTBA OJHOTO U3
BCTYMAIOIIMX B PEAKIIMIO BEIIECTB WIN IPOJYKTOB PEAKIIUU.

2. Boruncnenue macchl (KOJMYECTBa BellecTBa, 00beMa) MPOIyKTa peakliy, €CJIM U3BECTHA Macca UCXO/IHOTO BEIIeCTBA, COAEPKAILEro
OIIPEAEIEHHYIO JIOJIIO TPUMECEH.

3. Beruncnenue Macchl (KOJIMUECTBA BEIIECTBA, 00beMa) MPOyKTa peaklii, €Cli U3BECTHA Macca pacTBOpa U MaccoBasi J0J1sl paCTBOPEHHOTO



BELIECTBA.

Hemonctpanuu. [IpuMepsl pusznueckux sBJICHUMN: a) TUIaBiIeHUE napaduHa; 0) BO3TOHKA HOJa WK OEH30MHON KUCIIOTHI, B) UM y3us TYITUCTHIX
BEIIECTB C rOpsILeH JTaMIIOYKH HaKaJIMBAaHUS; T)CpaBHEHHE CKOPOCTH UCIIAPEHHUS BOJIBI M CIIUPTA MO MCUE3HOBEHMIO UX Kallelb Ha (PHIbTPOBATILHON
Oymare.

[TpuMepbl XUMHUYECKUX SBJICHUN: a) TOPEHUE MAarHus, CEphl;0) B3aUMOICHCTBHE a30THOW KHCIOTHI C MPAMOPOM MJIM MEJIOM; B) OJy4YEeHHE
ruapokcuaa meau (I11); r) pacTtBopeHue mMoydeHHOro TUAPOKCHIa B KUCIOTaxX; 1) B3aumojericteue okcuaa meau (II) ¢ kucinoToi mpu HarpeBaHuu;
€)B3aMMO/ICHCTBHE Pa30aBICHHBIX KUCIIOT C METANIaMHU; JK) pa3jioKeHUe HUTparta Kaus, ruapokcua xenesa(lll); 3) B3aumoeiicTBue nuHKa U
QITIOMHUHHUS C PACTBOPaMH COJICH.

[TpakTuyeckas paboraNe2. Habmonenue 3a ropsieii ceuoii; [Ipaktuueckas padoralNe3 IIpu3zHakyu XUMHUYECKUX PEAKIHM.

TEMA 4.
CoennHeHUsI XUMHYECKHUX 3J1eMeHTOB(15 1)

IIpencraBuTenu OKCUAOB: BOJA, YIIIEKUCIBIN I'a3 U HeraleHas u3BecTs. lIpeacraBurenu 1eTydnx BOJOPOAHBIX COEIUHEHUI: XJIOPOBOJOPO U
aMMHAK.

OcHoBaHMs1, UX COCTaB M Ha3BaHus. PacTBopuMoCcTh OCHOBaHMI B Bojie. Tabnuiia pacTBOPUMOCTH TMAPOKCUIIOB U conelt B Boje. [IpeacraBurenu
LIEJI0YEN: TUAPOKCH Bl HATPUs, KISl U Kaublus. [IoHsATHE 0 KauecTBeHHBIX peakuuax. Maaukaropsl. MI3MeHeHne OKpacku MHAMKATOPOB B IIEI0YHOU
cpexe.

Kucnotsl, ux cocraB u Ha3Banus. Knaccuduxanus kucnot. [IpeacraBurenut KUCIOT: cepHasi, CONsIHAsI U a30THasl. MI3MeHeHne OKpacku MHANKATOPOB B
KHUCJIOTHOM cpenie.

Conu Kak NpoU3BOAHBIE KUCIOT U OCHOBaHUMU. MX cocTaB n Ha3zBaHus. PactBopuMocTs cosneld B Bozie. [IpencraBurenu coneit: XI0pu1 HaTpus,
KkapOoHat u GocdaT KaabIHs.

YucThle BelecTBa U CMeCH. 3aKOH MOCTOSHCTBA COCTaBa JIJIsl BEIIECTB MOJIEKYJISIPHOTO cTpoeHus. [Ipumephl )KuaKuX, TBEPAbIX U ra3000pa3HbIX
cmeceit. CBOMCTBa YUCTHIX BelleCTB U cMecel. X coctaB. MaccoBast 1 00beMHast 10J1M KOMIIOHEHTa CMecU. PacueTsl, CBA3aHHbIE C HCIIOJIb30BaHUEM
MTOHATHUS «JIOJIS».

PacuerHsle 3a1aun. Pacuetr MaccoBoii 1 00beMHOM J01€H KOMIIOHEHTOB CMECH BEIIECTB.

HemoncTpanuu. O6pasiibl OKCHI0B, KUCIIOT, OCHOBAaHUHN U cojieil. Moenu KpUcTalInYecKUX PelIeToK XJI0puaa HaTpHsl, ajiMasa, OKCHIa yriepo/ia
(IV). Crioco6s! pazaenenus cMeced. Jluctuiisnus Boisl. BzaumoseiicTBre Bobl ¢ MeTAIIaMU, OKCHJIAMU METAJUIOB U HeMeTasoB. Vi3MeHeHue
OKpacK{ MHIUKATOPOB.

TEMA S.



PactBopsl. T.9.J1. (28 )

PacTtBopenue kak ¢puznko-xumuueckuii nporecc. [lonsatue o ruaparax u kpucramioryaparax. PactBopumocts. KpuBble pacTBOPUMOCTH KaK MOJIEINb
3aBUCUMOCTH PACTBOPUMOCTH TBEPABIX BEUIECTB OT TeMIlepaTypbl. HachlllleHHbIE, HEHACBIILIEHHBIE U IEPECHIICHHBIE PACTBOPBI. 3HAYEHHUE PACTBOPOB
JUISL IPAPOJBL U CEJIBCKOTO XO35MCTBA.

[TonsiTHe 00 MEKTPOIUTUYECKON TUCCOLUALUU. DIEKTPOIUTHI U HEAIEKTPOIUTHL. MeXaHn3M ITUCCOLUAIIMY SJIEKTPOJIUTOB C PA3IMYHBIM TUIIOM
XUMHUUECKOH cBsi3U. CTeneHb 3JeKTPOIUTHUECKOH nucconranuy. CuiabHbIE U c1a0ble 3JIEKTPOIUTHI.

OcHOBHBIE MOJOXKEHHUS TEOPUH TEKTPOIUTHYECKON Juccounanuu. loHHbIe ypaBHEHHUS peakiuil. Y clI0BUS MPOTEKAHUS PEaKIIUU OOMEHa MEXIY
JJIEKTPOJIUTAMHU JI0 KOHIIA B CBETE MOHHBIX IIPEICTABICHUMN.

Krnaccudukanus noHOB U UX CBOICTBA.

Kucnotsl, ux xnaccudukanus. Jucconuanys KUCIOT U UX CBOMCTBA B CBETE TEOPUH JICKTPOIUTHUECKON AUCCONUAH. MOJEKYIsIpHbIE U HOHHBIE
yYpaBHEHUS peakUuid KUCIOT. B3aumMoielicTBUE KUCIOT ¢ METaIaMH. DJIEKTPOXUMUYECKHUM psAJl HAPsDKEHU MeTaioB. B3anmonencTBie KuciaoT ¢
OKCHJIAMU METAJJIOB. B3anmoneicTBre KUCIOT C OCHOBAaHUAMHU — PEAKIUSA HeUTpain3auuu. BzaumoaencTeue KUCioT ¢ coinsiMu. Mcronp3oBanue
TaOJIULIBI PACTBOPUMOCTH IS XapAKTEPUCTUKU XUMUYECKUX CBOMCTB KUCIOT.

OcHoBanwust, ux kinaccupukanus. /lucconnanus OCHOBaHUH U UX CBOWCTBA B CBETE TEOPUH JIEKTPOIUTHYECKON Aucconnanui. Bzanmoneiicteue
OCHOBaHUU C KUCIOTaMH, KUCIOTHBIMU OKCHUJIAaMU U coisiMH. Vcronb30Banre TabIuIbl pACTBOPUMOCTH JJISl XapaKTEPUCTUKH XUMHUYECKHX CBOICTB
OCHOBaHMH. Pa3nokeHne HepaCTBOPUMBIX OCHOBAaHUH IIPU HArPEBAHUU.

Conu, ux knaccuuKkanus U AUCCOIMAINS PA3TUYHBIX TUIOB cosieid. CBOMCTBA coei B CBETE TEOPUH SIEKTPOIUTHUECKOM TUCCOIIUAIIIH.
B3anmoaeiicTBre cotiell ¢ MeTalIaMu, YCIIOBUS IPOTEKaHUA 3TUX peakiuid. B3anmonencTBue conel ¢ KUCa0TaMu, OCHOBAHUSIMH U COJISIMMU.
Hcnonb30BaHue TabIUIbl PACTBOPUMOCTH IS XapaKTEPUCTUKU XUMUYECKUX CBOMCTB COJIEH.

O06001menne cBeeHnit 00 OKCHIaxX, X KIacCH(UKAIIUU U XUMHUUYECKIUX CBOWCTBAX.

I'eneTnyeckue psabl METAUIOB U HEMETAIUIOB. ['eHeTnYecKas CBsI3b MEKy KJIacCaMy HEOPraHUYECKUX BELIECTB.

JemoHcTpauuu. McnbiTaHue BEmEecTB U X PaCTBOPOB Ha AJIEKTPONPOBOIHOCTD. JIBI)KEHNE OKPAILIEHHBIX MOHOB B 3JIEKTPUUYECKOM I10J1€. 3aBUCUMOCTb
ANEKTPOMPOBOTHOCTH YKCYCHOM KHUCIIOTHI OT KOHIIEHTpaluu. B3anMmoeiicTBre IMHKa ¢ cepoil, CoNsHOM KucnoToi, xmopuaoM meau (I1). openue
MarHus. BzaumopeiicTBue XJIOpHOH U CEpOBOIOPOAHOM BOAbl. PacuerHsle 3a1aun. 1. BerauciieHrne MaccoBOM JI0JIM BEIIECTBA B pacTBOPE IO
U3BECTHOM Macce PaCTBOPEHHOI'O BELIECTBA U MAcCE pacTBOpUTEINs. 2. BbrunciaeHne Macchl pacTBOPSEMOTO BELIECTBA U PACTBOPUTEIIS,
HEO0OXOMMBIX JUIsl IPUTOTOBJICHUS OMPEICIIEHHON MAcChl pacTBOPa C U3BECTHON MAcCOBOM J10JI€H paCTBOPEHHOTO BEIIECTRA.

JlaGopaTopHbIE OMBITHI.

1. Peakuuu, xapakTepHble IJIs1 paCTBOPOB KUCIOT (COISTHON MIIH CEpHOM).

2. Peakiuu, XxapakTepHbIe JUUIsl paCTBOPOB ILIeJI0ueH (THIPOKCUIIOB HATPHS UITH KaJIHs).

3. [Tonyuyenue u cBONCTBAa HEPACTBOPUMOTO OCHOBaHUS, Harp. (ruapokcuaa meau(Il)).

4. Peakuuu, XxapakTepHbIE JJIs paCTBOPOB coJiel (Hampumep, 11 xyopuaa meau (11).



5. Peakuuu, XxapakTepHbl€ 1151 OCHOBHBIX OKCHJIOB (HaIpUMep, JIs1 OKCH/1A KaJIbIus).
6. Peakuuu, xapakTepHble 17151 KUCIOTHBIX OKCHJIOB (HallpuMep, AJisl yIIIEKUCIIOTo rasa).

[IpakTrueckas padotaNed. [IpuroroBiaeHue pacTBopa ¢ onpeaeaéHHON MacCOBOM JI0Jiel pacTBOpEHHOTO BemiecTBa B HeM; [Ip. paboTaNe5. MoHHbIE
peaxmmu; [Ip. pabotaNe6. Y cioBus TeUEHUS! XUMHUUECKUX PEAKIIUN MEXKAY pacTBOPaMHU AJIEKTPOIUTOB 110 KoHIA; [Ip. paboraNe7. CBolicTBa KHCIIOT,
OCHOBaHMH, OKCHIOB, coseid; [Ip. paboraNe8. Pemnenre sxcniepuMeHTaIbHBIX 33/1a4.

TEMA 6.

IllepeHra BeJJMKMX XUMHKOB (64)

[ToBTOpEHNEOCHOBHBIX MOHATUH, 3aKOHOB, TEOPUIl, UEPE3 3HAKOMCTBO C 5KM3HBIO U JI€ATEIbHOCThIO yueHbIX -P.boing, M.B.JlomonocoBa, A.JI.
JlaByaszwe, [1.JlanbToHa, A. ABoraapo, .. MenaeneeBa, C.A. AppeHuyca.

TEMA 7.

IloBTOpeHnue (54)
Tunsl xumnueckux peakuuit, O.B.P., Xumunueckas cBsi3b U CTpOCHHUE BELLIECTB.

Y4eOHO-TEeMATHYECCKHNH TIJIAH

HaumeHoBaHue pa3iejioB M TeM YPOKOB Bcero yacos N3 Hux
NPAKTHYECKUX | KOHTPOJIbLHBIX TeMbl KOHTPOJIBHBIX PadoT
pador pador

Bsegnenue. IIpenmer xumun 6
TEMA 1.ATOMBI XUMHYECKHX 3JIEMEHTOB 20 1 1 KonrtponbHas pabora Nel.

«ATOMBI XHMUYECKHX 2JIEMEHTOB)
TEMA 2. [IpocTsle BelecTa u 10 1 Kontponbnas padora Ne2
KOJINYECTBEHHBIE OTHOIICHUSI B XUMHUH «KonnyecTBeHHBIE OTHOIICHUST H

IIPOCTHIE BEIIECTBAY
TEMA 3. 3meHeHus, MPOUCXOISIIIHE C 15 2 1 Kontponbnas padota Ne3
BEIIECTBAMHU « XMMHMYECKHE PEAKIIMU U pacueTh»
TEMA 4.CoequHeHUsI XUMHUYECKHUX DJIEMEHTOB 15
TEMA 5. PactBopsr. T.O./1. 28 5 1 Kontponbnas paboraNed




«T.2.1.»
TEMA 6.1llepenra BeTuKuX XMMUKOB 6
TEMA 7. IloBTOpeHue 5
Bcero 105

TpeGoBaHus K yPOBHIO NOATOTOBKH y4Yaluuxcs 8 kiacca

B pe3ynbrate u3yuyeHuil 1aHHOTO NpeaMeETa B § Kiacce yJyaluecs JOJKHbI

3HamMbv/NOHUMAmMD

BaXXHEHIIINE XUMHYCCKIE IOHATHUA, OCHOBHBIC 3aKOHBI XMMHWH, OCHOBHBIC TCOPHUU XHUMUMU, BayKHEHIIIME BCIICCTBA U MaTCpUaJIbl.
Mentb

Ha3bIBaTb, ONIPCACIIATH, XapaKTCPpHU30BaTh BCUICCTBA, OOBSICHATH SABJICHUS U CBOfICTBa, BBITIOTHATH XUMHYECKHI OKCIICPUMCHT

UCRO1b306aMY

npuoOpeTEHHBIC 3HAHUS U YMEHHS B IPAKTUYECKOH JIEATETLHOCTH U IOBCEAHEBHOM KU3HHU.

Tema Beenenue

IIpeomemmnoie pezyromamot 00yuenus

VYyamuecs 107KHBI 3HATh

Onpenenenne BaXHENINX MOHATHI: IPOCTHIE U CJIOKHBIE BENIECTBA, XUMUUECKHUM 2JIEMEHT, aTOM, MOJIEKYJIA.pa3JInyaTh MIOHATHUS «BELIECTBO» U
«TEJI0», «IIPOCTOE BEUIECTBO» U «XUMUYECKUH 351eMeHT». Onpenenenne XUMHUIecKoi (popMyJibl BelecTBa, GOpMYJIMPOBKY 3aKOHA TOCTOSIHCTBA
cocTaBa. 3HaKM NepBbIX 20 XUMHUECKUX 3JIeMeHTOB. [IoHMMaTh 1 3anmuchIBaTh XUMUUecKue Gopmyibl BenlecTs. [IpaBuiia TeXxHUKH 0€30macHOCTH
pu padboTe B XUMUYECKOH J1ab0paTopuu.

YMeTb OTIIMYaTh XUMHUECKUE PEaKIMK OT (PU3NUYECKUX siBJIeHHUH. Vcnoabp30BaTh NpuoOpeTéHHbIE 3HaHUs 17151 0€3011acHOr0 OOpPaIeHNUs C
BELIECTBAMH U MaTepHajgaMH, SKOJIOTMUYECKH IPaMOTHOIO MTOBEACHUS B OKPYKAIOIIeH cpejie, OLIEeHKH BIUSHUS XUMUUYECKOTO 3arpsi3HEHUS
OKpY>KaIoIlel Cpelbl Ha OPraHu3M uesoBeka. ONnpenessaTh NOJI0KEHNE XUMUYECKOI0 A1eMeHTa B [leproandeckoii cucreMe.Ha3bIBaTh XUMHUYECKUE
aneMeHThl. OnpenensTh COCTaB BEIIECTB [0 XUMUYECKOH (opMylie, IPUHAJUIEKHOCTD K MMPOCTHIM U CI0XHBIM BellecTBaM. BBIYHCIATE MacCOBYIO
JIOJTF0 XUMHUYECKOTO 3JIEMEHTa 10 (hOpMyJie COCTUHEHHUS.

Memanpeomemmnule pe3yibmamot 00yueHus

VYyamumecs T10JKHBI YMETh: ONPEAEATh MPOOIeMbl, COCTABIATh CIOXKHBIH IJIaH TEKCTAa, BIaETh TAKUM BUJIOM HU3JIOKEHHS, KaK TOBECTBOBAHUE,
M0J1 PYKOBO/ICTBOM YUYUTEJIS TPOBOJAUTH HEMTOCPEACTBEHHOE HAOII0IeHIE, 0POPMIISITh OTUET, UCIOIb30BaTh TAKOW BUJ MBICJIEHHOTO
MOJICJIMPOBAHUS, KaK 3HAKOBOE MOJICIIMPOBAHUE, TPEIMETHOE MOJICIMPOBAHHUE, OTYYaTh XMMUYECKYI0 HH(POPMAITUIO U3 Pa3IMYHBIX HCTOUHUKOB.



Tema 1. AToMbl XUMHYECKHUX 3JI€MEHTOB

Ilpeomemmnbwie pe3ynomameol 00yuenus

VYyamuecs 10JKHbI 3HATh

Omnpenenenre NOHIATUS «XUMUYECKUH 37IeMeHT», hopMynupoBKy [leprnoaudeckoro 3aKoHa, onpeAeeHNE MOHATUI: «XUMHUECKas CBSI3bY», «UOH»,
«MOHHAs CBSI3b», OIPENIECICHUE METAININYECKON CBA3H, ONIPE/IEIICHNS CTENIEHU OKUCIIEHUS, 3JIEKTPOOTPULIATEILHOCTH

YMeThb 00BSACHATH GU3NYECKUI CMBICII aTOMHOTO (TIOPSAKOBOT0) HOMEpa XUMUYECKOro 3eMeHTa. OO0bICHATh (pU3HUecCKUii CMBICT HOMEpa
IPYIIIBI U TIEPUO/IA, COCTABIATH CXEeMBbI CTpoeHus: aToMOB niepBbIx 20 anementoB [ICXD J[.U. MenneneeBa. OOBSICHATH 3aKOHOMEPHOCTH
M3MEHEHHUS CBOICTB 3JIEMEHTOB B IIpeJieiax MaJIbIX MEPHOJIOB U TJIABHBIX MOArPYMI. XapakTepru3oBaTh xumudeckue 3nemMeHTsl (0T H 1o Ca) Ha
ocHoBe ux nonoxxenus B [ICXD u ocobeHHocTelt cTpoeHus ux aroMoB. ONpeeNsaTh TUITBI XUMHUECKUX CBSA3EH B COSIMHEHHAX, ONPEACIATh
CTETEeHb OKUCJICHHUSI SJIEMEHTOB B OMHAPHBIX COSAMHEHUSIX, COCTABIIATh POPMYJIIbI COETUHEHUI 10 CTETIEHU OKUCIICHUS, HAa3bIBaTh OMHAPHBIC
COEIUHEHUSI.

Memanpeomemmnvie pe3ynvmamaol 00yueHUus

VYyaiuecs 10JKHBI yMeThb: (pOpMYIHpOBaTh TUIIOTE3Y MO PEIICHHUIO ITPOOJIEM, COCTABIIATH IUIaH BHIMOIHEHUS yUeOHOU 3a/1auM, peleHus IpoodiemM
TBOPYECKOTO ¥ TOMCKOBOT'O XapaKTepa, COCTABJIATH IUIAH BBINOJIHEHUS TPOEKTAa COBMECTHO C YUUTEJIEM, COCTABIISTh TE3UCHI TEKCTA, BIAJETh
TaKMM BHJIOM TEKCTa, KaK ONMCaHUE, BIaJE€Th TAKUM BHUIOM MBICIEHHOTO MOJIEIUPOBAHNUS, KaK 3HAKOBOE MOJIEIMpOBaHUE( HAa IpUMEPE
COCTaBJICHHS CXeM 00pa30BaHMsI XUMUYECKON CBS3H), IPEIMETHOE MOJICTHPOBAHHE, BBITIOIHATH HEMOIHOE OJTHOJIMHEHHOE CPaBHEHHE, HEMOTHOE
KOMIUIEKCHOE CPaBHEHME, IOJIHOE OJHOIMHENHOE CPaBHEHUE.

Tema 2. HpOCTbIe BeIIECTBA U KOJIMYECTBCHHbIC OTHOIICHHUHA B XUMHUMU

Ilpeomemmnuvie pezynomamut 00yuenusn

VYyartuecs 10KHBI 3HATH

OO6mme Guznueckre CBOMCTBA METAILIOB, OMPEICTICHUE TTOHATHI «MOJIbY», «MOJIIpHAs Maccay, OMpeIeTICHUE MOJIIPHOTO 00bEMa ra3oB.

YMeThb XapaKkTepu30BaTh CBSA3b MEXKAY COCTAaBOM, CTPOCHHEM M CBOWCTBAMHU METAIIJIOB U HEMETAIIJIOB. XapaKTepru30BaTh (hU3MUECKHUe CBOICTBA
HeMETaIOB. BEUUCITIATE MOJIAPHYIO MAacCy 1o q)OpMYHC COCAMHCHMS, MAaCCy BCIICCTBA U YMCJIO YaCTHII 110 U3BECTHOMY KOJIMYCCTBY BCUICCTBA (I/I
oOpatHbIe 33/1a4H), 00BEM Ta3a 1Mo KOJIUYECTBY, MacCy ONMpeAenEHHOr0 00bEMa UITH YUCIIa MOJIEKYIT ra3a (1 oOpaTHBIE 3a/1a4H).

Memanpeomemmuvle pe3yromamsl 00y4eHUs
Yyaiuecs 10JKHBI YMeTh: COCTAaBIIATh KOHCIIEKT TEKCTa, CAMOCTOSITEILHO MCTIOIh30BaTh HETIOCPEICTBEHHOE HAOM0IeHUE, 0DOPMIISTH OTYET,
BKJTFOYAIONIUI OMMCaHue HAOIOICHHS, €TO PE3yIbTaTOB, BEIBOIOB, BHITIOHSTH MOJHOE KOMIUIEKCHOE CpaBHEHHE, CPABHEHHE 110 aHAJIOTHH.

Tema 3. U3MeHeHMs1, TPOUCXOASIIIUAE C BelIeCTBAMU

Ilpeomemmnsie pe3yromamul 00yuenus



Yyamuecs n0KHBI 3HATDL
OnpenerieHne MOHATUS «XUMHYECKask PEaKusy, IPU3HAKU U YCIOBUS TCUEHUS XUMUYECKUX PEAKITUIN IO MOTJIONIEHUIO U BBIJICIICHUIO YHEPTUH.
OrnpezienieHne MOHATUS «XUMHUYeckas peakuus», O.B.P. okucnurenb, BOCCTaHOBUTENb, OKUCIECHUEY», BOCCTAHOBICHUE.

Ymerh oOpamarbest ¢ XUMUYECKOM MTOCYI0M 1 1a00paTOPHBIM 000PYAOBAHUEM IIPU NPOBENEHUU ONBITOB. COCTaBJIATh ypaBHEHUS XUMUYECKOM
PEaKIMK Ha OCHOBE 3aKOHA COXPAaHEHMsI MAacChl BEIIECTB. BBIUMCIIATE MO XUMUYECKUM YPaBHEHUAM Maccy, 00bEM UM KOJIMYECTBO OAHOTO U3
IIPOAYKTOB PEAKIIMHU 10 MACCE UCXOJHOIO BEILECTBA U BEILIECTBA, COAEPKALLETO ONPEACIEHHYIO 100 IpuMecei. OTIn4aTh peakuy pa3jioKeHus,
COEIMHEHUS, 3aMELIECHUs K1 0OMEeHa JIpyT OT Apyra, COCTaBIATh ypaBHEHUs PeakLUil JaHHBIX TUIIOB. COCTABIATh ypaBHEHUS pPEeaKLUi
B3alMO/JICHCTBHUS METAJUIOB C pACTBOPAMU KUCJIOT U COJIEH, NCIOJIB3YS psAJl aKTUBHOCTH MeTauioB. OnpeaensTe BO3MOKHOCTb IPOTEKaHUsI peaKIUii
oOMeHa B pacTBOpax /10 KOHLA

Memanpeomemmnvie pe3ynromamol 00yuenua Ydaluecs JOKHBI YMETh: COCTABIIATh HA OCHOBE TEKCTA CXEMBI, B TOM YHUCIIE C IPUMEHEHUEM
cpeacts KT, noj pykoBoacTBOM yuuTesns ohOpMIISATh OTYET, BKIKOYAIOLIUNA ONMCaHUE SKCIIEPUMEHTA, €r0 Pe3yJIbTaTOB, BBIBO/IOB, HCIOJIb30BATh
TaKOW BUJ| MBICJIEHHOTO MOJIEJINPOBAHMUS, KAK 3HAKOBOE MOJIeIMpOoBaHne( Ha MPUMEPE YPaBHEHUN XUMUUYECKUX PEaKLIUi, COCTAaBICHUS YpaBHEHUI
peakuuii O.B.P.), paznuuars 00beM U cofiep>kaHue MOHATUH, pa3aMyaTh BUJOBOE U POJOBOE MOHATHS, OCYIIECTBIIATh ONPEIEIeHUE TOHATHH.

Tema 4. CoennHeHN XUMHYECKHX JJIEMEHTOB

IIpeomemmnoie pezyrvmamol 00yuenus

Yyamuecs T0/KHBI 3HATH

ONpeIeIeHUs] CTENIEHN OKUCIIEHUS, JIEKTPOOTPHULIATEIbHOCTH, OKCUIOB, OCHOBAHUM, KHCIIOT U COJIEH, KPUCTAINIMYECKUX PEIIETOK, CMECel, MacCOBOM
uu 00BbEMHOM JOJU PACTBOPEHHOTO BEIECTBA.

YMeThb OnpeAensiTh CTENeHb OKUCICHUS SJIEMEHTOB B OMHAPHBIX COSAMHEHHSIX, COCTABIATH (POPMYIIbI COETMHEHUH O CTETIEHU OKUCIICHHUS.
Ornpenenars NPUHAJICKHOCTD BEIIECTB K KJIaccaM OKCHJIOB, OCHOBAHMM, KMCJIOT U COJIEH, HAa3bIBAaTh UX, COCTABIIATH (JOPMYJIBI. 3HATH KAUECTBEHHBIC
peaKiuy Ha YTIeKUCIbIN Ta3, paclo3HABAHUS MIEN0YeH U KUCTIOT. XapaKTepru30BaTh U OOBICHITH CBOMCTBA BEIIECTB HA OCHOBAHUU BUA XUMUYECKON
CBSI3U U THIA KPUCTAUTUYECKON PEMIETKU. BEIUUCIATh 00BEMHYIO I0TI0 KOMIIOHEHTA B CMECH.

Memanpeomemnuvle pe3ynvmamsl 00yyenus Ydaumuecs JOHKHBI yMeTh: COCTaBIISTh HA OCHOBE TEKCTa TaOIHIIBI, B TOM YHCIIE C IPUMEHEHHEM
cpenctB KT, mox pyKoBOICTBOM YUHTENIS MPOBOAUTH OMOCPEIOBAHHOE HAOIIOACHUE, CAMOCTOSITEIFHO COCTABIISATh OTYET, BKIIFOYAIONIUN OMMCaHUE
AKCIIEPUMEHTA, €T0 Pe3yIbTaTOB, BBIBOJOB, OCYIIIECTBIATh HHAYKTUBHOE U IEAYKTUBHOE 0000IIEHHIE, OMPEENAThH O0IINe CYIECTBEHHBIE IPU3HAKU
IBYX U 0oJjiee 00BbEKTOB, AKTyaJIM3UPOBATH MOHATHE UITH CYXKJIEHHUE U OTOXKIECTBIIATH C HUM COOTBETCTBYIOIIHNE CYIIIECTBEHHBIE TIPU3HAKH OJTHOTO U
0osee 00BEKTOB, ONPEAETAThH ACTIEKT KJIacCU(UKAIIMH, OCYIIECTBIATH KIacCU(PUKAINIO, 3HATh M UCIIOJIb30BATh Pa3UYHbIE (OPMBI ITPEICTABICHUS
KJ1accu(uKammm.

Tema 5. PactBopenue. PactBopsl. CBOMCTBA PACTBOPOB JICKTPOJIUTOB



Ilpeomemmnoie pe3yromameul 00yuenus

VYuyamuecs 10KHBI 3HATBL ONPEIeNICHUE MTOHATHUS «PAaCcTBOPBI», YCIOBUS PACTBOPEHUS BEUIECTB B Bojie. OnpenesieHrue MOHATUSL «IJICKTPOIUTY,
CHEINEKTPOIIUTY, «IIIEKTPOTUTUUECKAS TUCCOLNALIUA», «CHIIbHBIHN 3JIEKTPOIHUTY, «CIIa0BIi ANMEKTPOIUT», HOHUMATh CYITHOCTh IIpolecca
ANEKTPOJIUTUYECKON Aucconnranii. OCHOBHBIE MOJIOKEHUS TEOPUH IEKTPOIUTUUECKON qucconuanuu. OnpeesaeHue KUCaoT, meaoyei u colie ¢
touku 3penus TO/l. Kiaccudukanuro 1 XuMruIeCKre CBOMCTBA KUCIIOT, OCHOBAHUM, OKCHJIOB M COJICH.

YMeTh 1051b30BaThCs TabIUIEH pacTBOpUMOCTH. COCTABIISATh YPAaBHEHUS AIEKTPOIUTHICCKON JTUCCOIUAIIIN KUCIIOT, eNo4ei u coneil. CocTaBisaTh
YpaBHEHHUS PEaKuii HOHHOTO OOMEHa, MOHUMATh UX CYIIHOCTh. OnpeaensiTh BO3MOKHOCTh MPOTEKaHUsI peakuii MOHHOTO oOMeHa. COCTaBIAThH
YpaBHEHUS PEAKIIHM, XapaKTePU3YIOLIUX XUMHUUYECKUE CBOMCTBA KUCIOT, OCHOBAHUM, OKCHUJIOB U COJIEH B MOJICKYJIIPHOM U MOHHOM BHjie. COCTaBIAThH
YpaBHEHHUS PEaKiuil, XapaKTepU3yIOIIie XUMUYECKUE CBOWCTBA U T€HETUYECKYIO CBSI3b OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCAMHEHUN B
MOJICKYJIIPHOMU HOHHOM BUJT

Memanpeomemnuie pesynvmamul 00y4enus Y4amKecs NOJDKHBI YMETh: I€IaTh [IOMETKH, BBIIACKH, IUTUPOBAHUE TEKCTA, COCTABIIATD JOKIIAT,
Ha OCHOBE TeKcTa rpaduky, B TOM uucie ¢ npumenenueM cpeacts MKT, BrnageTs TakuM BUJIOM U3JI0KEHUS TEKCTA, KaK PacCykJIeHHE, UCTIO0Ib30BaTh
TaKO! BUJ MBICIIEHHOTO MOJIEJINPOBAHMUSI, KAK 3HAKOBOE MOJIEJIMPOBaHUE (Ha IPUMEpPE ypaBHEHUH peakluii JUCCOLUAINY, HOHHBIX YpaBHEHUN
peakiuii), pa3nuyaTh KOMIIOHEHTHI JOKa3aTeabCTBA(TE3HC, apIryMEHThI U (POpMY J0Ka3aTeNIbCTBA), OCYLIECTBIATh NPSMOE HHIYKTUBHOE
JI0Ka3aTeNNbCTBO, CAMOCTOSATENIBHO (POPMUPOBATH IPOrpaMMy SKCIIEPUMEHTA.

Tema 6 lllepenra BeJMKMX XUMHMKOB
VYuamuecs N0KEHBI 3HATh OCHOBOIIOJIOKHUKOB U BEJIMKUX YYEHBIX XUMHU, BCE BEJIUKHUE OTKPBITHS, KOTOPBIE OHU COBEPILMIIN.
Tema 7 IloBTOpEHHE
annmecsl JOJIDKHBI YMeTI)OHpe)IGJ'ISITI) OKHCIIMTCIN U BOCCTAHOBUTCIIU, OTJIIMYATh OKUCIIUTECIIb — BOCCTAHOBUTCIIBHBIC PECAKIIMU OT APYTHUX TUIIOB
peaKIuii, pacCTaBIATh KOA(PGUIMEHTHI B OKUCIUTEIBHO — BOCCTAHOBUTENIBHBIX PEAKIMSIX METOJIOM JIEKTPOHHOTO Oananca.OnpeaensTb BUbI
XUMHNYECKHUX CBSISGﬁ, TUIIOB KPUCTAIUNIMYCCKUX PCUICTOK.
Juunocmmuule pesynomameul 00yuenus:
VYyamuecs 10JKHBI: 3HATh M IOHMMATh: OCHOBHBIE HCTOPUYECKHE COOBITHS, CBA3aHHBIE C Pa3BUTHEM XUMUU U OOIIECTBA, TIOCTUKEHUS B 00JIACTH

XUMHH U KyJIbTYpHbIE TPAAULIMU (B YaCTHOCTH, HAYYHbIE TPAIUIIMN) CBOEH CTpaHbl, OOIIEMUPOBBIE JOCTHKEHUSI B 00JIACTH XUMUHU, OCHOBBI 3/T0POBOT0
o0pa3a *KU3HM, IPaBUIa IOBEJICHNS B UPE3BbIYAHBIX CUTYAllUAX, CBA3aHHBIX C BO3JACHCTBUEM PAa3JIMYHbIX BEIIECTB, COLMATBHYIO 3HAUUMOCTb U



cojiepkanue npodeccuii, CBA3aHHBIX ¢ XMMHUEH, OCHOBHBIC ITPaBa U 00513aHHOCTH Y4aIllErocs CBSI3aHHBIE C IMYHOCTHBIM, MPOQPECCHOHATBHBIM U
YKU3HEHHBIM CaMOOIIPEIEICHUEM.

HCNBITBIBATB: YyBCTBO F'OPJOCTHU 32 POCCUICKYIO0 XUMHUYECKYIO HAYKY M YBaXCHHE K HICTOPHUHU €€ Pa3BUTHs, YBa)KCHHUE K NCTOPUU €€ Pa3BUTH,
YBa)KECHUE U IIPUHATUE JOCTUKEHUNM XUMUU B MUPE, YBAKECHHE K OKPYXKAIOIIKUM- YMETh CIyIIATh U CIBIIIATh MapTHEPA, IPU3HABATH IIPAaBO Ka)JA0ro Ha
COOCTBEHHOE MHEHHE M IPUHUMATh PEIIEHHsI C YIETOM MTO3ULMIA BCEX YYACTHUKOB, CAMOYBa)KEHHUE U MOJIOKUTEIbHOE OTHOIIEHHUE K cebe.

npu3dHaBaTb: HCHHOCTD 3J0POBbA, HGOGXOI[I/IMOCTB CaMOBBIpaXCHU A, CaMOpCaIn3aluu.

0CO3HABATDb: TOTOBHOCTb K CaMOCTOATCIIbHBIM INOCTYIIKaM U I[CﬁCTBHSIM, MPUHATHIO OTBCTCTBCHHOCTH 3a UX PE3YJIbTAThbl, TOTOBHOCTH OTKPBLITO
BBIPpAXKATh U OTCTAMBATH CBOIO NO3HUIHUIO U KPUTHUYIHO OTHOCHUTLCA K CBOUM IIOCTYIIKAM.

NPOSABJATH: JOOPOKENATEIBHOCTD, IOBEpUE U BHUMAHUE K JIFOJSIM, FTOTOBHOCTb K COTPYAHUYECTBY U ApYy>KO€, yCTOMUUBBIN ITO3HABATEIIbHBIN
WHTEpEC, THUIUATHBY M JTF0O03HATEIEHOCTb.

yMeTh: YCTaHABJIMBATh CBSA3b MEX/Y 1I€JIbI0 U3YYCHUSI XMMUU U TEM, JUIS YEro OHA OCYLIECTBISACTCA(MOTUBAMHU ), BBIIIOJIHATH IPOrHOCTUYECKYIO
CaMOOIICHKY, PETYJIUPYIOIYI0 aKTUBHOCTh JIMYHOCTH Ha ATAll€ €€ BKJIIOUEHUS B HOBBIN BUJ JIEATEIbHOCTH, CBSI3aHHBIN C HAYaJIOM U3Y4Y€HHUs HOBOI'O
y4eOHOT0 MpeIMeTa- XUMHUH, BBIOIHATh KOPPUTHPYIOLIYIO CAMOOLIEHKY, 3aKJII0OYAIOIIYIOCS B KOHTPOJIE 3a MPOLIECCOM M3yUeHHs XUMUU U BHECCHUS
HEO0OXOIMMBIX KOPPEKTUBOB, COOTBETCTBYIOIIMX ATAllaM U CII0Oc00aM U3y4YeHHs Kypca XUMHUHU, CTPOUTD KU3HEHHBIE U TPO(eCCHOHAIbHBIE TUIAHBI C
YYETOM KOHKPETHBIX COLMAIbHO-UCTOPHUYECKHUX, MTOJIUTHIECKUX U IKOHOMUYECKHUX YCIOBUI, 0CO3HABAaTh COOCTBEHHbIE LIEGHHOCTH U UX COOTBETCTBHUE
MIPUHUMAEMBbIM B JKU3HH PEIIEHUSIM, BECTH JIMAJIOT HA OCHOBE PABHOINPABHBIX OTHOIIECHUH, BBIJIEISITh HDABCTBEHHBIN aCIIEKT MOBEIEHUS M1 COOTHOCHUTD
MOCTYIIKU U COOBITHSI C MPUHATHIMH 3CTETUYECKUMU HOPMAaMHU, B IIpeJiesIax CBOMX BO3MOXHOCTEH MPOTUBOAECHCTBOBATH ACHCTBHSM U BIHUSHUSAM,
IIPEJCTABIAIOIIAM YIpo3y *KH3HH, 3J0POBbIO U 0€30I1aCHOCTH JIMYHOCTH U OOLIECTBA.

MarepuajibHO-TeXHHYECKOe o0ecneueHre 00pa3oBarTeiLHOIO nmpouecca:
Texnn4yeckue cpeacrsa o0yyeHus :

1.Kommnsrotep.

2.Ilpoekrop.

OobopynoBanmue:



15. BerTsxHOM mikad

16. Kosutekiuy peakTHBOB IO HEOPTraHHUYECKOH XUMUU

17. KoMIieKThl XUMUYECKOTO 000pYI0BaHMS I TPOBEACHUS MPAKTUUYECKUX PadOT yJaruMucs
18. KoMIieKkThl XUMHU4ECKOro 000pyA0BaHuUs AJis TPOBEACHUS I€MOHCTPAIIMOHHBIX OMBITOB

19. Ilepuonuueckas cucremMa XuMHIecKux dnemMenToB J[.J1. Menneneena

20. Tabnuia pacTBOPHUMOCTH

21. Psij1 akTHBHOCTH METAJUIOB

MeTtoauyeckue mocoOUs IJIl yUUTEs:

1.I'abpuensan O.C.; A.B. Kynmosa. IIporpamma ocHOBHOT0 0011ero o0pa3oBaHus 1o XuMuu 1js 8-9 kiiaccoB 00111€00pa30BaTENbHBIX YUPEKICHU.
— M.: lIpoda, 2015.
2.T'abpuensu O.C., Bockoboitnukosa H.II., flmykoBa A.B. HactonbHast kaura yuutens. Xumus. 8 ki1.: Meroauueckoe mocobue. — M.: [Ipoda, 2015
3. Xumus. 8 ki1.: KontponeHsie 1 npoBepounsie padoThl k yaeouuky O.C. 'abpuensna «Xumust. 8»./0.C. I'abpuensn, I1.H. bepeskun u np. — M.
Hpoda, 20013.
4.T'abpuensta O.C. Xumus. 8 kinacc: yuel. s o0nieodpa3oBarenbHbIX yupexaenuin. — M.: [Ipoda, 2014-2017r.
5. T'abpuensn O.C., SmykoBa A.B. PaGouas Terpans. 8 ki. K yueOnuky O.C. I'abpuensna «Xumus. 8». — M.: Ipoda, 2014-2017.
6.I'abpuensn O.C., Smykoa A.B. Terpans mist npakTrueckux u t1adoparopusix pador. 8 k. K yuebnuky O.C. 'abpuensna «Xumus. 8». — M.
Hpoda, 2015.

YueOHO-MeToANYECKHIT KOMILIEKT:
1.I'abpuensan O.C. Xumus. 8 knacc: yue6.a5s o0uieo0pa3oBarenbHbIX yupexaeHuil. — M.: lpoga, 2014-2017r.
2. Taopuensu O.C., Amykosa A.B. Pabouas terpans. 8 ki1. K yuebnuky O.C. 'abpuensna «Xumus. 8». — M.: JIpoda, 2014-2017.

3. Tabpuensn O.C., fAmykoBa A.B. Tetpaap /Ui npakTH4eckux U 1abopatopHblx padoT. 8 ki1. K yuebnuky O.C. I'abpuensna «Xumus. 8».
— M.: Jlpoda, 2015.

HNuTepHeT-pecypcebl:



- http://edu.ru/index.php ®enepanbubiii mopran «Poccuiickoe oOpazoBaHue»
- http://www.pedsovet.org Beepoccuiickuii Uatepuer-Ilencoser.

-http://school-collection.edu.ru/«Eaunas xomiekmus [{upposeix O6pazoBatenbubix PecypcoBy (Habop 1udpoBsix pecypcos Kk yueoHukam O.C.
I"aGpuensna

-http://him.1september.ru/index.php — sxxypran «Xumusi».
www.km.ru/education - yqaeOHbIe MaTepHaibl U ClIOBapH Ha caiite « Kupumt u Medoauii»

-http://djvu-inf.narod.ru/ - snekrponnas 6ubIHOTEKA
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Paboyas yueOHast nporpamma

0 XUMMHH
yuureis Beaunkornonoii JI.B.

a9 kiacca
Ha 2017/2018 yueOHblIii roa

Cocrasiiena na ocHoe IlporpaMMbl 0CHOBHOTO 061ero 06pa3oBaAHMSI 10 XHMHH 8-9 KJIACCHI. AsTopsi: O.C. I'abpueJsin,
A.B. Kynnoga. (M.: [Ipoga, 2015 r.).



IlosicHuTeIbLHAA 3aIMCKA

Pabouas mporpamma ydueOHOrO Kypca XMMUK Juig 9 Kjacca cocTaBieHa Ha ocHoBe IIporpammbl OCHOBHOTO 00mIero oopa3zoBaHus 1Mo Xumuu 8-9
KJIacChl, COOTBETCTBYMOLIEH DeneparbHOMY roCyIapcTBEHHOMY 00pa30BaTENbHOMY CTAaHAAPTY M JOMYIIEHHONH MUHHCTEPCTBOM 00pa3oBaHUs U
Hayku Poccutickoit @enepannu (M.: JIpoda, 2015 1.). ABtopsr: O.C. I'abpuensu, A.B. Kymmopa. ABTOpPCKOH mporpamMme COOTBETCTBYET YUCOHUK:
O.C.I'abpuensn Xumus. 9 kiacc. — M.: [Ipoda, 2014-2017 r. B ocnoBe YMK nexar npuHIMITEI pa3BUBAIOLIETO UM BOCIUTHIBAIOLIETO O0yUYCHHUS,
MOCJIEI0BATENHHOCTh U3YUEHHUSI MaTepraia: CTPOCHUE aTOMa — COCTaB BellecTBa — CBOMCTBA.

HSy‘lCHI/Ie XUMHHU HA CTYIICHU OCHOBHOT'O O6IJ_[CFO O6pa3OBaHI/I$I HalpaBJICHO Ha TOCTUKCHUE CJAECAYIOHIUX IIEJIeﬁ:

=

OCBOEHHUE BAKHEUIITUX 3HAHUI 00 OCHOBHBIX MOHITHUSIX U 3aKOHAX XUMHH, XUMUUECKOI CUMBOJIHKE;

2. OBJAQJICHHC YMCHHSMH HAONIOAATh XUMHYCCKHE SIBIICHUS, MPOBOJUTh XHMHYECKUN DKCIEPHUMEHT, MPOW3BOJAHWTH pacueThl Ha OCHOBE
XUMHUYECKUX (OPMYJT BEIIECTB U YPABHEHUN XUMUUYECKUX PEaKLIU;

3. pa3BUTHE TIO3HABATEIBHBIX HMHTEPECOB M HWHTEIUICKTYAJIbHBIX CIIOCOOHOCTEH B TMpoIecce IMPOBEACHHUS XHUMHYECKOTO SKCIICPUMEHTA,
CaMOCTOSITENILHOTO MPUOOPETEHHSI 3HAHUI B COOTBETCTBUU C BOSHUKAIOUIUMHU >KU3HEHHBIMH MTOTPEOHOCTAMU;

4. BOCIHTaHWE OTHOIICHUS K XMMHHU KaK K OJHOMY W3 (DYHIAMEHTAIbHBIX KOMIIOHEHTOB €CTCCTBO3HAHMS W DJIEMEHTY OOIICUYEIIOBEUYCCKOM
KYJIbTYpHI;

5. TpUMEHEHWE MOJYYEHHBIX 3HAHWM W YMEHUM s O€30MacHOTO MCIOJIB30BAHMS BEIIECTB U MATEPUATIOB B OBITY, CEIbCKOM XO35HUCTBE U HA

MPOU3BOJCTBE, PEIICHUS MPAKTUYECKUX 3a/1a4 B MOBCEIHEBHOM JKU3HU, NMPEIYNPEKACHUS SBJICHUM, HAHOCAIINX BPEJ 3I0POBBIO YEJIOBEKA U

OKpY>Karollen cpene.

Benymumu uaesamu npeajiaraeMoro Kypca siBiastoTcs:

MarepuanbHOE €IMHCTBO BEIECTB IPUPOJIbI, UX TEHETUYECKAs CBA3b;

IIpn4MHHO-CIIEACTBEHHBIE CBS3H MEXKy COCTABOM, CTPOCHUEM, CBOMCTBAMHU U IPUMEHEHUEM BEILIECTB;

ITo3HaBaeMOCTh BEIIECTB U 3aKOHOMEPHOCTEMN MPOTEKAHUS XUMHUYECKUX PEAKINil B HEOPraHUIECKON XUMUH;

OOBscHSIOMIAs U IPOTHO3UPYIOIIAsk POJIb TEOPETUUECKUX 3HAHUHN 7151 (PAKTUYECKOT0 MaTeprana XMMUHU 3JIEMEHTOB;

KoHkpeTHOE HEopraHmdeckoe XHMMHUYECKOE COCTUHEHHE MPEACTaBiIseT co00il 3B€HO B HEMPEPHIBHOM LIEMH MPEBPAIIEHUI BELIECTB,

OHO Y4aCTBYET B KPYTOBOPOTE XMMUYECKHUX DJIEMEHTOB U B XUMUYECKOH 3BOJIIOLINH;

e 3akoHBl NPUPOJBI OOBEKTUBHBI U I03HABAEMbI, 3HAHHWE 3aKOHOB JA€T BO3MOXKHOCTbH YMPABISATH XUMHUYECKUMH MPEBPALICHUSIMU
BEILIECTB, HAXOAUTh IKOJIOIMUECKH 0€30MaCHbIEe CIIOCOOBI IPOU3BOJICTBA U OXPAHbl OKPY’KAIOIIEH CPebl OT 3arps3HEHUM.



e Hayka 1 npakTuka B3aMMOCBSI3aHbl: TPEOOBaHMS MPAKTUKU — JIBIKYILAS CHJIA HAYKH, YCIIEXH MPAKTUKU O0YCIOBICHBI JOCTHKEHUSIMHU
HayKU;

e Pa3purue XMMHYECKOM HaykM M XMMH3ALMU HAPOJHOIO XO3SHMCTBA CIyXaT MHTEpecaM YeJoBeKa M OOLIecTBa B LIEJIOM, MMEIOT
I'YMaHUCTUYECKUN XapaKTep U NPU3BaHbI CIOCOOCTBOBAThH PELICHUIO ITI00AJIBHBIX MPOOJIEM COBPEMEHHOCTH.

OO0mas xapakTepuCTHKA NpeaMeTa

ConeprkaHue Kypca COCTaBJII€T OCHOBY JJISl PACKPBITHS BaKHBIX MUPOBO33PEHUYECKUX UJEH, TAKUX, KAaK MaTepUalbHOE €AMHCTBO BELIECTB IPUPO/bI,
UX TEHETHYECKas CBA3b, Pa3BUTHE (OPM OT CPABHUTEIBHO MPOCTHIX 10 HauOoJiee CIOXKHBIX, BXOJSAIINX B COCTaB OPraHU3MOB; OOYCIIOBJIEHHOCTb
CBOWCTB BEIIECTB UX COCTAaBOM M CTPOEHHUEM, NPUMEHEHHUS BEIIECTB UX CBOWCTBAMM. ENMHCTBO HpUpPOABI XMMHUYECKMX CBS3€H M CIIOCOOOB HX
Hp606p330BaHI/I$[ Ipru XUMHUYCCKUX HNPCBpAICHUAX, MMO3HABACMOCTb CYHIHOCTH XHMHYCCKHUX HpeBpaHIeHI/Iﬁ COBPCMCHHBIMU HAYYHBIMHW MCTOAAMMU.
Kypc Bkmouaer B ce0si OCHOBBI oO0lIeil M HeopraHMYeckod XuMuHM. B mporpaMMe Ha3BaHbl OCHOBHBIE pa3fieibl Kypca, JUIsl KaXJO0ro M3 HHUX
MNEPCUUCIICHBI IMOJIC)KAIUC U3YUCHUTIO BOIIPOCHI, BUbI paC4€TOB, XUMHUYECKHH OKCIICPUMCHT (I[GMOHCTpaIII/II/I, na60paT0pHI,Ie OIIBITBI, ITPAKTUYCCKUC
pa0oTbl). XUMHUYECKUI 3KCIIEPUMEHT B Ipolecce O0ydeHHsI coueTaeTcs C APYTUMH CpEeICTBaMU OOY4YEHHs, B TOM YHCIE C ayAHOBU3YaJIbHBIMH.
Pemenuro 3aaa4 BOCIIMTAHUA Yy yUalIUXCA MHTCPECA K 3HAHHUAM, CAMOCTOATCIIbHOCTH, KPUTHYHOCTH MBIIIJICHUAA, TPYILOJIIO6I/I$I n I[O6pOCOB€CTHOCTI/I
pyu 00y4yeHUH XMMHUHU CITy>KaT pa3HOOOpa3Hble METO/Ibl M OpraHu3allMOHHbIE (POPMBI, KaK TPaJIUIIMOHHO YTBEPAUBLIMECS B IIKOJIBHOM MPAKTUKE, TaK U
MHHOBaIMOHHBIE. [Ipy n3ydeHun Kypca 1enecoodpa3Ho UCII0JIb30BATh HCTOPUUYECKUI MOJIX0/] K PACKPBITUIO MOHATHH, 3aKOHOB M TEOPHl, TOKa3bIBa,
KaK BO3HUKAIOT M PEIAIOTCs MPOTHBOPEYMs, KAaK COBEPINAIOTCS OTKPHITHS YYEHBIMH, KaKOBBbI MX CyAbObl M KHM3HEHHble mno3uuuu.llporpamma
MIOCTPOEHA C YUETOM Peajn3alui MEXIPEIMETHBIX CBSI3eH ¢ IPYTMMHU MpPEAMETaMU €CTeCTBEHHOro 1ukia. [IporpaMmma peannusyer KOHUEHTPUYE CKHI
OPUHIUN O0y4YeHHs uYepe3 pa3BUTHE (PYyHAaMEHTAJIbHBIX MOHATHH, U3yY€HHE 3aKOHOMEPHOCTEH M OBJaJleHHE HAaBbIKAMHU MPAaKTHYECKOM paloThl. B
COJIep>KaHUU Kypca XUMUM 9 Kilacca BHadajge 0O0OOIIEHHO PACKPBITHI CBEICHUS O CBOMCTBAX KJIACCOB BEILECTB — METAIOB M HEMETAIUIOB, a 3aTeM
MOJIPOOHO OCBELIEHbI CBOMCTBA WIENOYHBIX M IIETOYHO3EMENbHBIX METAaJIOB, TaJIoTEHOB, Cepbl, a30Ta, (¢ocdopa, yriepojaa, KpeMHUS M HUX
coequHeHnil. Hapsigy ¢ 3TUM B Kypce pacKpbIBalOTCS TAKKE M CBOWCTBA OTIEIbHBIX BAXKHBIX B HAPOIHOXO3SIMCTBEHHOM OTHOLIECHHWH BEILECTB.
3akaHuMBaeTcss Kypc 0000IIeHreM 3HaHUH 110 XUMHHM 33 KypC OCHOBHOM LIKOJIBI M oAroToBKoM k 'MA. 3HaunTenpHOE MECTO B COZIEpKaHUM Kypca
OTBOJUTCSI XMMHUYECKOMY 3KcrepuMeHTy. OH OTKpBIBAa€T BO3MOKHOCTh ()OPMUPOBATh y YYalllUXCsl CHEIUabHbIE MPEeIMETHbIE YMEHUsl paboTaTh C
BEIIECTBAMH, BBIMOIHATh MPOCThIE XUMHUECKUE OIBITHI, YUUT IIKOJIBHUKOB 0€30MaCHOMY M KOJIOI'MYECKH IPaMOTHOMY OOIIEHHUIO C BEIECTBAMU B
OBITY U Ha MPOU3BOJICTBE.



Mecto npeameTra B y‘leﬁHOM IJIaHE

JlanHas pabodas mporpamMma MOXET OBITh peali30BaHa MPH HUCHOJIb30BAHUU TPAJAULIUOHHONW TEXHOJOIMM OOYUYeHMsI, a TAKXKe 3JIEMEHTOB APYTUX
COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH, MepeloBbIX (opM M METOI0B OOyuUeHHs, TaKMX Kak MPOOJEMHBIN METOJ, pa3BUBalollee 00ydeHHe,
KOMIIbIOTEPHBIE TEXHOJIOTHH, TECTOBBIM KOHTPOJIb 3HAHUM M Jp. B 3aBUCUMOCTHU OT CKJIOHHOCTEH, MOTPEeOHOCTEH, BO3ZMOXKHOCTEH U crocoOHOCTEH
KaXJIOTO KOHKpPETHOTO kjiacca B mapaienu. [lporpamma paccunmrtana Ha 68 yacoB (2 yaca B HEJIENIO). B paGouyro mporpamMmy BHECEHBI
cieayronme nu3MeHeHus, yreepxkaeHabie Ha 3acenannu MO yuuteneit MbOY «COIIINel», nporokonNel ot 29.08.2017r. Tak yBeIU4YEHO YUCIIO YACOB
Ha u3y4yeHue teM: Tema 1. «Mertamisl» BMecTo 14 wacoB — 19 gacoB; Tema 2. «Hemeramnsr» BMecTo 25 dacoB — 28 yacoB; Tema 3. «O000meHue
3HAHUH 110 XMMHUU 32 Kypc ocHOBHOM wmKonbl. [Tonroroska k I'MA.» Bmecto 10 gacos -11 gacos, nmpaktukym —temaNe2 - «CBoiCTBa METAJUIOB U UX
coeMHEHUi» -2 daca BHeceHa B T.1 «Metawiby; npakTukyM — TemalNe4 -«CBOHCTBa HEMETANIOB M UX COCJUHEHUI» -3 Yaca BHeceHa B T.2.
«Hewmeramnel». [lpakThueckue paboThl ClIyXaT HE TOJbKO CPEJICTBOM 3aKpEMJCHHMs YMEHUIl M HaBBIKOB, HO TaKXe M CPEICTBOM KOHTpPOJIA 3a
KaueCTBOM MX COPMUPOBAHHOCTH. JlaHHas mporpaMma peanu3yercs B yueOHHKaxX «Xumus. 9 kiace» aBropa O.C. INabpuensaa (M.: [Ipoda, 2014 —
2017).

Copepxxanue y4e0OHOro nmpeamMera
TEMA Beeoenue. O6uas xapaxmepucmuka Xumuiueckux 31emenmos u xumuueckux peaxuyui- (10uacos)

XapaKTepucTUKa 3JIEMEHTA MO €ro MOJIOKEHUIO B MEPUOJUYECKOI cucTeMe XumMudyeckux 3neMeHToB J[. 1. MenneneeBa. CBolicTBa OKCHUIIOB, KUCJIOT,
OCHOBAaHHMH U COJIEW B CBETE TEOPHUH SJIECKTPOJUTHUYECKON JMCCOLMALMHA U MPOLECCOB OKUCIEHUA-BOCCTAHOBIIECHUS. ['eHeTHUeCKre psiapl MeTalljia U
Hemetamina. lloHatue o mepexoAHbIXx d3neMeHTaXx. AMdorepHOcTh. ['eHeTmueckuii psin mepexomHoro siementa.llepuognyeckuii 3akoH U
MepUoINYecKasl cucTeMa XumMuiyeckux anemeHToB J[. M. MenneneeBa B cBeTe y4eHUs O CTPOCHHHM aroMa. Mx 3HadyeHme. Xumuyeckass opraHu3anus
YKABOU M HEXUBOU NMPUPOABbl. XUMUUYECKUN COCTAB Spa, MAHTHUH, 3€MHOU KOPbI. XMMUYECKHUE DJIEMEHTHI B KJIETKAX KMUBBIX OPraHU3MOB. Makpo- u
MUKpOdJeMeHThI. O000IIeHNEe CBEICHUI 0 XMMHUYECKUX peaknusx. Kmaccupukamuss XuMAYECKUX PEAKIUi MO pa3IMuHbIM npu3HakaM. [loHstue o
CKOPOCTH XHMHUYECKON peakuuu. @DakTopbl, BIUSIONME HAa CKOPOCTh XHMHUeCKMX peakuuid. Kartamuzaropel u katanus. WHruOuTopel u
AHTHOKCHUIAHTHI.

HemoHncTtpauuu: Paznuunbie (opmbl M.c. 3aBUCHMOCTh CKOPOCTH pEaKUUU OT MPUPOAbl PEarupyrolidX BeLIECTB, KOHLEHTPALWHU, IUIOMAIH
MIOBEPXHOCTU CONPHUKOCHOBEHUS PEArupyrolIUX BELIECTB- «KUILIIUNA CIIOM». 3aBUCMMOCTb CKOPOCTH PEAaKIMM OT TeMIileparypbl. ['OMOreHHbIN U
reTeporeHHbIl kartanu3. IHrubuposanue.



JlabopaTopHusblii onbIT. 1. [lonydeHue ruapokcuaa UHKA U HUcciieloBaHUE ero cBoicTB. 2.Moaenuposanue nocrpoenus 11.C. JI.M.Menneneesa.3.
3aMellleHue XKeJIe30M MeIU B pacTBope cynbdara Meau.4,5, 6 3aBUCMMOCTb CKOPOCTH PEAKLIUU OT IMPUPOABI PearupyoLiX BELeCTB, KOHIEHTpaLuH,
IUIOUIaIM TIOBEPXHOCTH COIPUKOCHOBEHHS pEarupyroliux BeniecTB.7. MonaenupoBaHUE «KHUISIIETO ClI0s».8. 3aBUCUMOCTb CKOPOCTH pEaKLUu OT
Temneparypsl.9.Pasnommkenue nepokcuzna Bojgopoja ¢ nomoiupto okcuzaa mapranua(lV).10. OGnapyxkeHue Karaja3bl B HEKOTOPBIX IHIIEBBIX
npoxaykrax.l1. UurubupoBanue B3auMoCHCTBHS KUCIOT C METAJUIAMHU YPOTPOITMHOM.

TEMA 1 Metamabl- (19 uacos)

[lonoxeHne MeTalsIOB B NEPUOAMYECKOM CUCTeMe XuMmudeckux diemeHToB JI. M. Menpeneea. Metamnueckas KpHUCTaUIMYECKas PELIETKA U
MeTaJuIndecKas XuMudeckast cBs3b. Ooume pusmueckue cBoiicTBa MetauioB. CIIIaBbl, IX CBOWCTBA M 3HaYCHNE. XMMUYECKHE CBOMCTBA METAJUIOB KaK
BOCCTAHOBUTENEH. DIEKTPOXUMHUYECKUN Psijl HAIPSHKEHUM METaJLIOB M €r0 UCIOJIb30BAHUE JJI XaPAKTEPUCTHKU XUMUYECKUX CBOMCTB KOHKPETHBIX
MeTaymioB. CrocoOBI TOMyYeHUST METAJUIOB: IMHPO-, THIAPO- U IIEeKTpoMeTauryprusi. Koppos3uss MeTtauioB W cnocoObl O00prObI ¢ HEd.OO0rmas
XapaKTepUCTHKA IIEJIOYHbIX MeTaioB. Mertamisl B pupoje. O6uue cnocoOsl ux noiydeHus. Crpoenue atomoB. lllenounsle MeTanasl — MpocThie
BELIECTBa, UX (PU3MUECKHE W XMMUYECKUE CBONCTBA. BakHellne coelMHEHHUs IIEOYHBIX METAJIOB — OKCHUJbI, TUIPOKCUIBI U CONH (XJIOpUADI,
KapOOHaThI, Cynb(aThl, HUTPAThl), KX CBOMCTBAa U NMPUMEHEHHE B HapoJHOM xozsiicTBe. Kanunitnble ynoopenus.O0mas xapakTepucTHKa 3JIEMEHTOB
rinaBHoi moarpynmsl Il rpynmer. Ctpoenne aromoB. Llenodyno3emMenbHble METAILIBI — MPOCTHIE BEHIECTBA, X (PM3UYECKHE M XMMUYECKHE CBOWCTBA.
Baxuelimme coeAnHeHUs IET0YHO3EMENbHBIX METAIJIOB — OKCHBI, THIPOKCUABI U COJIU (XJIOpUAbI, KapOOHATHI, HUTPATHI, CyIb(aTel U (ocdatsr),
X CBOMCTBAa M INMpPHUMEHEHHE B HApOJHOM Xo3sicTBe.AmomuHuid. CTpoeHue aroma, (puU3MUecKHe M XMMHUYECKHE CBOMCTBAa IMPOCTOrO BEIECTBA.
CoenuHeHHs aMIOMUHMS — OKCHJ M THUIPOKCHI, UX aMQOTepHbId Xapakrep. Baxneimume comu amomMuHus. [IpuMeHeHHe allOMUHHUS U €rO
coenuHeHmil.)Kene3zo. CtpoeHue atoma, GpuU3NUECKUE U XUMUYECKHE CBOMCTBA MPOCTOrO BellecTBa. ['eHeTnyecKkue psijibl Fe’* u Fe**. KauecTBeHHbBIC
peakuuu Ha Fe?* n Fe**. Baxueiimme conu skernesa. 3HauCHHE JKENe3a, €T0 COSTMHEHHI ¥ CILTABOB B IIPUPOJIE U HAPOJIHOM XO35MCTBE.

Jemoncrpanuu. OOpa3iubl METOYHBIX U IIEIOYHO3EMEIbHBIX MeTaioB. O0pasibl criaBoB. B3aumopaelcTBue HATpHs, JTUTUS U KajJblMUsg C BOJOH.
B3aumopeiictBue HaTpusi U MarHusi ¢ KUCIOpoJoM. BzaummopeiictBue metauioB ¢ HeMetamiamu. [lonmydenue ruapokcunos xeneza (1) u
(111).J1a6opaTropHbie onbiThl. 12. O3HakoMieHHe ¢ oOpa3uamu MeTawioB. 13. B3auMmojelicTBHE METAIIOB C pacTBOPaMH KHCJIOT u coiel. 14.
O3HakomIIeHHE ¢ 00pa3IaMu MMPUPOTHBIX COSAMHEHUN: a) HAaTpusl; 0) KaJblKs; B) alFOMUHUS; T) skene3a. 15. [lomydenne ruipokcuia amoOMUHUS U €T0
B3aHMOJICHCTBHE C PACTBOPAMH KHCJIOT M mestoueii. 16. KauecTBennbie peakunn Ha nonsl Fe?* n Fe®'.

[IpakTuueckast pabora Nel- «PemeHne skcriepMMEeHTANbHBIX 337]ad Ha paclio3HaBaHUE U MOITYYEHHE COeIMHEeHUI MeTauioBy, [IpakTudeckas pabora
Ne2- «PemieHune 3KkCiepUMEHTANIBHBIX 3a/1a4 HAa PACIIO3HABAHUE U TIOJYyYEHUE COEAMHEHUH METAIIJIOBY



TEMA 2Hemertasubl- (28 uacos)

OOmiass xapakTepuCTUKa HEMETaJUIOB: TMOJoXeHHe B mnepuoaunyeckoit cucteme JI. WM. MenneneeBa, OCOOCHHOCTH CTPOEHHS aTOMOB,
ANEKTPOOTPHUIIATEILHOCTh KaK Mepa «HEMETATMYHOCTH», PAN DIEKTPOOTpULIaTeNbHOCTH. KpucTranmndeckoe CTpOEHHE HEMETAJIOB — IPOCTBIX
BewlecTB. Ajuiorponus. duznueckue cBoicTBa HeMeTauioB. OTHOCHUTENBHOCTh NOHATHUM «MeTa», «HeMetaumw.Bogopoxa. Ilonoxenue B
nepuoanuecKkoi cucreme xumuueckux suemeHToB . . MenneneeBa. CtpoeHue atoma v MoJieKyibl. OU3ndecKkrue 1 XUMUYECKHUEe CBOMCTBA BOJIOPO/A,
ero moxydeHue u npuMmenenue. O0mas xapakTepucTuka rainorenoB. Ctpoenue aromoB. IIpocTeie BenecTBa, NX pu3nyeckrue U XUMUYECKHE CBOICTBA.
OcCHOBHBIE COEAMHEHHUS TAJIOTEHOB (FaJIOT€HOBOIOPOAbI M TralloreHu/Ibl), UX cBoicTBa. KauecTBeHHas peakuus Ha xyopu-uoH. Kpatkue cBenenus o
xJyiope, opome, ¢rope u noae. [I[pumMeHeHre raloreHOB U UX COSIMHEHUN B HapoaHOM xo3siicTBe. Cepa. CTpoeHne aToMa, aluIOTPOIUs, CBOMCTBA U
npuMeHeHue pomouueckoi cepbl. Okcunbl cepsl (IV) u (VI), ux nomyuyenue, cBoiictBa u npumeHeHue. CepoBOJOpPO/IHAS U CEPHUCTAs] KUCIOTHI.
Cepnas KUCJIOTa U €€ COJIH, UX MPUMEHEHHE B HApOJHOM Xxo3saicTBe. KauecTBeHHas peakius Ha cynbdar-uoH.A3or. CTpoeHue atomMa U MOJIEKYJIbI,
CBOICTBA MPOCTOTO BellecTBa. AMMHUAK, CTPOEHUE, CBOWCTBA, oNyuyeHue U npuMeHeHue. Comu aMMOHUS, X CBOWCTBA U mpuMeHeHue. OKCUbI a30Ta
(IT) u (IV). A3zoTHas KucCIOTa, €€ CBOMCTBA U MpUMEHeHue. HUTpaThl U HUTPUTHI, TPOOJIEeMa UX COAEPKAHMS B CENbCKOXO3SIICTBEHHON MPOAYKIIUU.
Azotnbie ynobpenusi. @ocdop. CTpoeHne aroma, aljgoTponus, CBOMCTBA Oenoro u kpacHoro (ocdopa, ux npumeHeHrne. OCHOBHBIE COCIMHEHHUS:
okcua dochopa (V), oprodochopnas kucimora u ¢ocharel. Dochopubie ynodpenms.  Yraepoa. CTpoeHHe aToMa, aUIOTPOINHS, CBOWMCTBA
AIUTOTPONHBIX Moaudukanui, mpumeHerne. Okcunsl yraepona (1) u (IV), ux cBoiictBa u npuMeHenne. KauecTBeHHast peakiysi Ha yIIIEKUCIBIHA Ta3.
KapOoHnatel: kampIuT, coja, MoTall, UX 3HAUYE€HUE B NMPHUPOJAE M KU3HU yeioBeka. KauecTBeHHas peakuus Ha kapOoHaT-uoH. Kpemuuii. CtpoeHue
aToMa, KPUCTAJUIMYECKUH KpeMHHuM, ero cpoiictBa u npumeHeHue. Oxcun kpemHus (IV), ero mpupopanbsie pazHoBUIHOCTH. CHIMKAThl. 3HAUEHUE
COEMHEHUI KPEMHHUS B )KUBOW U HEXUBOU npupoe. IIoHATHEe 0 CHIMKAaTHON TPOMBIIITIEHHOCTH.

JemoncTpanun. O0pa3ibl rajloreHoB — MPOCThIX BEIIEeCTB. B3anMoaelicTBUE TajJOreHOB ¢ HaTpUEM, alFOMUHMEM. BrITecHeHne XJI0poM Opoma Miu
MOJla U3 PacTBOPOB HX coyiell. B3anmoneicTBUe cepbl ¢ METaIaMH, BOJOPOJIOM M KHCIOPOAOM. B3anmoneicTBHE KOHUEHTPUPOBAHHOM a30THOM
KHUCJIOTHl ¢ Meablo. Tlornomenne yrieM pacTBOpPEHHBIX BELIECTB WM ra3oB. BoccraHoBieHue meau U3 ee okcuiaa yriieM. OOpasibl NPUPOAHBIX
coeiMHEHUI Xxjopa, cepbl, dochopa, yriepoaa, kpemHus. OOpa3ubl BaXHEHIINX A HApOJHOTO XO3AHCTBa Cynb(aToB, HUTPATOB, KapOOHATOB,
docdartos. OOpasibl CTEKIIa, KEPAMHUKH, IEMEHTA.

JlaGopaTopHbIe ONBITHI. 17. KauecTBeHHas peakuus Ha xiopua-uoH. 18. KadecTBennas peakiusi Ha cynbpar-uoH. 19. PacnoznaBanue coneit
ammonus. 20. Ilomyuyenuwe kucrmopoma u ero pacno3HaBanue. 21. KauecTBeHHast peakius Ha kapOoHAT-WOH.22. O3HAKOMIIEHHE C MPHUPOIHBIMH
cunukarami. 23. O3HaKOMJIEHUE C MPOAYKIIMEN CUIMKATHON MPOMBIILIEHHOCTH.



[TpakTrueckas pabora Ne3 «PemieHue sKcnepuMEHTANIBHBIX 3amad 1mo Teme «lloarpymma rajgoreHoBy. [Tpaktrueckass pabora Ne 4 «Pemenue
SKCIIEPUMEHTaNIbHBIX 3a7au 1o Teme: «lloarpymma kucimoponay. IIpaktuyeckas pabora NeS «[lonydeHue yriekucioro raza U HCCIEIOBaHHE €ro
CBOWCTBY.

TEMA 3

O0o001IeHHe 3HAHMI 110 XMMHH 32 Kypc 0cHOBHO# mKoJbl. [Toaroroska k F'MA-(11uacos)

@du3nuecKuil CMBICI MOPSIKOBOIO HOMEpA JIEMEHTa B MEPHOIMUYSCKON CHCTeMe XUMHUeCKuX 3jeMeHToB [[. . MeHaeneeBa, HOMEpOB mepuoaa 1
I'pYIIIbI. 3aKOHOMepHOCTI/I U3MEHEHHS CBOMCTB JJIEMEHTOB U HX COCI{I/IHGHI/IfI B II€proaax M rpymrax B CBCTC HpeI[CTaBJIGHI/II;'I O CTPOCHHUH aTOMOB

9JIEMEHTOB. 3HAaYeHUE MMEPUOAUICCKOIO 3aKoHa. TUIIBI XMMHYECKUX CBSI3CH M THIIBI KPpUCTAJUIMYCCKUX PCIUICTOK. Bzaumocss3s CTPOCHHUA U CBOMCTB
BemecTB. I'eHeTHUecKre pAAbI METAJLJIA, HEMETAJLIA, IICPEXOJHOI0 3JICMCHTA.

Y4eOHO-TEeMATHYECCKHHA TIJIAH

Beero N3 mux
HaumeHoBaHue pa3iesioB 1 TeM YPOKOB NPAKTHYECKUX | KOHTPOJIbHBIX
4yacos TeMbl KOHTPOJIBHBIX PadoT
padoTr padoT
TEMA Bseanenue. Oomas
XapPaKTEePUCTHUKA XUMHYECKHUX 3JIeMEHTOB Kontponbaast paboraNel: mo Teme:
1 XHMHYECKHX peaKuui 10 1 «O0mas XapakTepUCTHKa XUMHYECKHX
AIIEMEHTOB U XUMUYECKHUX PEAKIHII»
2 Konrtponbnas padora Ne2
TEMA 1 MeTa/uibl 19 (mpakTHYeCcKue 1
o Teme: «MeTtamis».
pabotsl Nel,2)
3
TEMA 2 HemeTtaubl
28 (mpakTHyeckue 1 KonTponbnas padotaNe3
paboThI «HemeTanisl U X COCAMHEHUS.
Ne(3,4,5)




TEMA 3 O0o01meHue 3HAHWIA 10 XUMHH 32

Kypc OCHOBHO# mKoJbl. IloaroroBka k

I'uA 11 1 K/P Ne4 UtoroBast KOHTpOJbHAs padoTa.
Hroro 68 5 4

TpeGoBanusi K yPOBHIO NOATOTOBKH YYAIMXCSH

B pe3yabrare n3yyeHuss XMMHUH YYeHUK J0JKeH

3H3TBZXI/IMI/I‘IQCKle CHMBOJIMKY: 3HAKU XUMUYECKHUX 3JICMCHTOB, (bOpMy.]'H:»I XUMHUYCCKUX BCUICCTB U YPABHCHHUA XUMHUYCCKUX peaxunﬁ;namneﬁmne
XUMHUYECKHME TIOHSATHHA: aTOM, MOJICKYJIa, XUMHYCCKadA CBA3b, BCHICCTBO M €TI0 arpCraTrHbIC COCTOSAHUA, Knaccn(bmcaum[ B€OICCTB, XUMHNYCCKHEC
PCaKuu U Ux KJIaCCI/I(bI/IKaIlI/ISI, SJICKTPOJIMTHYCCKAad JUCCOHALUA;

OCHOBHBIC 3aAKOHbI XUMHUM: COXpaHCHHA MAaCChbl BEIICCTB, ITOCTOAHCTBA COCTaBa, HepI/IOIH/I‘-IeCKI/Iﬁ 3aKOH;
YMeTh:Ha3bIBaTh: 3HAKH XUMHYCCKUX OJICMCHTOB, COCJMHCHU A U3YUCHHBIX KJIACCOB, TUIIbI XUMHUYCCKUX peaxuuﬁ;

00BSICHATBL: (DU3MUECKUN CMBICI aTOMHOTO (TOPSIIKOBOTO) HOMEpa XMUMHUYECKOTO SJIEMEHTa, HOMEPOB TPYMIbl U MEepUuoja, K KOTOPHIM OH
NPUHAICKAT B niepuoamyeckoil cucreme .M. MennaeneeBa; 3aKOHOMEPHOCTH WU3MEHEHHSI CBOMCTB AJIEMEHTOB B MpeJeiax MallbIX NEPUOJOB U
TJIABHBIX TTOATPYIIIT;, MPUYUHBI MHOTOOOpa3Us BEIIECTB; CYITHOCTh PEaKIIUii HOHHOTO OOMEHa;

XapaKTepU30BaTh: XUMUYECKHE AJIEMEHTHI (OT BOJOPO/Ia 10 KallbllMsl) HA OCHOBE MX MOJIOKEHUs B mepuoaudeckoi cucreme [[.1. Menneneesa u
0COOEHHOCTEH CTPOCHMS KX aTOMOB; CBSI3b MEXKIY COCTaBOM, CTPOEHUEM U CBOICTBAMH BEIIECTB; OOIINE CBOWCTBA HEOPTAHUUECKUX U OPTaHHYECKUX
BEIIECTB;

onpeaeaaTb: COCTaB BCIICCTB IIO HX (I)OpMy.]'IaM; MNPUHAIJIC)KHOCTh BCHICCTB K OIPCACICHHOMY KJIACCY COC,Z[I/IHCHI/Iﬁ; BaJICHTHOCTb MW CTCIICHb
OKHCJICHHUA DJICMCHTOB B COCIMHCHUAX |



COCTABJISITh. (POPMYJIBI OKCHIOB, BOJOPOJIHBIX COCIWHEHUM HEMETAIOB, THAPOKCHUIIOB, COJICH; CXEMBl CTPOCHHSI aTOMOB IIEPBBIX ABAIIATH
AJIEMEHTOB MIEPUOUICCKON CUCTEMBI; YPaBHEHUS XUMUYECKHUX PEAKIIHA;

00palmaTbesAC XUMUYECKOU MOCYI0N U J1abopaTOPHBIM 000PYAOBAHUEM;

PAaCo3HaBaTh ONBITHBIM IIYTEM: KUCJIOPOA, BOAOPOI, yFHeKHCHBIﬁ ra3, aMMHuakK; paCTBOpPbI KUCIIOT U IHGJ'IO“IGfI, XJiopuna-, Cy.]'H:(i)aT', Kap6OHaT'I/IOHBI,
MOHBI aMMOHMS;

BbIMUCJIATB: MAaCCOBYIO JOJIIO XUMHUYCCKOI'O 3JICMCHTA IO q)OpMYJIe COCAUHCHUA; MaCCOBYIO JOJIIO PAaCTBOPCHHOI'O BEUICCTBA B PACTBOPEC; KOJIMICCTBO
BCIIIECTBA, 00BbEM WU MacCcCy I10 KOJIMYCCTBY BCUICCTBA, O6’B€My HJIM MacCC€ pCarCHTOB WM INIPOAYKTOB PCAKIIUU;

HCN0JIb30BATh NPHOOpPeTeHHbIEe 3HAHUSA U YMEHHMs B NPAKTHYECKOI 1esiTeJIbHOCTH M NOBCeJHEBHON JKM3HH JIsi: 0€30IaCHOr0 oOpalleHus ¢
BELIECTBAMH U MaTepUagaMH; 3KOJOTHYECKU TPAaMOTHOT'O MOBEJCHUS B OKpPY KaloIEel cpesie, HIKOJIbHOM J1abopaTOpUH U B OBITY.

KOHKpCTHBIG Tpe6OBaHI/I$I K ypOBHIO IIOATOTOBKH BBIHyCKHI/IKOB OCHOBHOI71 IIIKOJIBI onpeﬂeneHm JJIA K&)KIIOFI TCMBI.
BBenenune. O0masi XapakTepuCTUKA XMMUYECKUX 3JIEMEHTOB U XUMUYECKUX PeaKkunii
IIpeaMeTHbIE pe3ybTAaThl 00yUeHHS

3HaTh: - MEPUOJUUECKUI 3aKOH;- BAKHEHIIINE XUMUYCCKHUE MTOHITHS: SJICKTPOIUTHYECCKAs IUCCOIHAITUS, OKHCIUTEIh U BOCCTAHOBUTEIh, OKHCICHHE
¥ BOCCTaHOBJICHHE, aM()OTEPHOCTb.

YMeTh: -MCHOJIB30BaTh IPU XAPAKTEPHUCTHUKE IPEBPAILCHUM BELIECTB IOHATHS: «XMMHUYECKAs PEaKLMs», «PEAKLUUN COCOUHEHUs, Ppa3JIOKEHUs,
3aMelleHus, 0OMeHa, HelTpan3aum», 3K30TePMUUECKUE U YHI0TEPMHUECKUE peakui, 00OpaTUMble 1 HeOOpaTUMbIe peakiuu, 0.B.p., TOMOT'€HHBIE U
reTepOreHHbIe peaKIK, KaTATUTUYECKHEe U HEKaTAIMTHUECKUE PEAKIIMU, TeIUIOBON 3(P(eKT peaklnu, CKOPOCTh XUMHUUECKOM peakllnu, KaTainu3aTop,
OOBSICHATh (PM3UYECKUIA CMBICI TOPAJKOBOIO HOMEpPA XMMHUYECKOTO 3J€MEHTa, HOMEPOB I'PYIIbl U MEePHOAA, K KOTOPBIM 3JIEMEHT MPUHAIIEKUT B
nepuoanudeckon cucreme JI. 1. Menneneesa;- 3aKOHOMEPHOCTH U3MEHEHHs CBOMCTB JIEMEHTOB B IIPEENIaX MAJbIX IEPUOAOB U TIIABHBIX IOATPYIIIL;-
CYUIHOCTh peaklMi HMOHHOTO OOMEHa; - XapaKTepu30BaTh XMMHUYECKHE CBOICTBA OCHOBHBIX KJIACCOB HEOPraHWYECKUX BEIIECTB;- ONPEIENSThH
BO3MOXXHOCTh MPOTEKAHUS PEaKIMii HOHHOTO 0OMEHA; - COCTaBJIATh YPaBHEHUS XUMUYECKUX PEaKIHi, HaOII0AaTh U OMKUCHIBATh YPaBHEHUS PEaKIIMii



MCXKAY BCIICCTBAMH C IIOMOMIIBIO €CTCCTBEHHOI'O (pYCCKOFO HUJIIn PpOAHOTO ) A3bIKa W A3blIKa XHMHH, MPOBOJUTH OIBITHI, IOATBECPKAAOIINC
XHUMHUYCCKUC aM(bOTepHBIX OKCHIOB U THAPOKCHUAOB, 3dBUCUMOCTb CKOPOCTHU PCAKIIHNHU OT PA3JIMYHBIX (baKTOpOB.

MeTaleeL[MeTHLIe pe3yJbTaThbl oﬁyqe}mﬂ

VYdamuiics 10JKEH YMETh: ONPEAEsATh Lellb Y4eOHON eATEIbHOCTH ¢ TIOMOLIBIO YUUTEINS U CaMOCTOSATENIbHO, UCKaTh CPE/ICTBA €€ OCYILIECTBICHMUS,
pa0oTas 1o IuUlaHy, CBEpSTh CBOM JECHCTBUS C LENbIO M NPU HEOOXOAMMOCTH HCHPABIATH OMIMOKM C MOMOIUBIO YYHUTEN WM CaMOCTOSITENIBHO,
COCTaBJIATh AHHOTALIMIO TEKCTa, CO3/1aBaTb MOJIEIM C BBIJCIEHUEM CYIIECTBEHHBIX XapaKTEpPUCTUK OObEKTa M IMPEACTAaBICHHUEM HX B
MPOCTPAHCTBEHHO-TPApUUECKON WJIM 3HAKOBO-CUMBOJIMYECKOH (opme, ompenensTh BUAbl KiIAacCH(PUKAIUU(ECTECTBEHHYI0 U HMCKYCCTBEHHYIO),
OCYILIECTBIIATH NIPSIMOE I€AYKTUBHOE J10KA3aTENIbCTBO.

Tema 1. MeTa/LiIbI

IIpeameTHbIe pe3ybTaThl 00y4eHUSs

3HaTh: - MOJIOXKEHHE METAJIOB B nepuoandeckoi cucreme J[.M.Menneneesa; - o0uue puandeckue 1 XMMHYECKHE CBOMCTBA METAJIJIOB U OCHOBHBIE
CHOCOOBI UX TMOJYYEHHUS; - OCHOBHBIE CBOMCTBA U NMPUMEHEHHE BaXKHEUIINX COEIMHEHUN IMIETOYHBIX U LIEJIOYHO3EMEIbHBIX METAJIOB, ATFOMUHUS;-
KaueCTBEHHBIC PEAKIIMM Ha BAKHEWIIIME KATHOHBI.

YMeTh: - XapaKkTepHu30BaTh: 3JEMEHTHl METAJIbl HA OCHOBaHHUH MOJOXeHHs B [leproauueckoil cucteMe XMMUYECKUX JIEMEHTOB, OOIIHMe CBOMCTBA
METaJUIOB HAa OCHOBE TOJIOKEHUS UX B DJIEKTPOXUMHYECKOM PSAY HAMPSHKEHUS] METAUIOB; - J1aBaTh ONPEIEICHUS U IPUMEHATh CJICIYIONTUE TTOHSATHUS:
CILIaBbI, KOPPO3USI METAIIOB, MEPEXOAHBIE dIIEMEHTHI, aM(OTEPHOCTD; - BHIYUCISATH MACCOBYIO JIONII0 BBIXOJA MPOAYKTA PEAKIIUH OT TEOPETHUYECKH
BO3MOXKHOT'0;- 00paIaThes ¢ 1a00paTOpHbIM 000pYJOBaHUEM; - COOJIIOIaTh MPaBUia TEXHUKH OE€30MaCHOCTH; - pacliO3HaBaTh BAXKHEUIINE KATHOHBI
METaJUIOB.

MeTtanpeamMeTHblie pe3yabTaTbl 00y4eHH s

Yyamuiics IT0oJDKEH YMETh: padoTaTh MO COCTaBICHHOMY IUJIaHy, HCIOJIB3Ys Hapsiy C OCHOBHBIMH M JOTIOJIHUTENBHBIE CPEACTBA (CIPaBOYHYIO
nuTeparypy, cioxuelie mpuOopsl, cpeactBa UKT); ¢ momomipio yuutens oTtOupaTh IJsi pelieHUs y4eOHBIX 3ajad HeOoOXOAMMBIE CIIOBApH,
SHIUKJIONEINH, CIIPABOYHUKH, SJIEKTPOHHBIE JAUCKH; COMOCTABJIATh U OTOMpATh MHGOPMAIHIO, MOJTYUECHHYIO M3 Pa3IMYHbIX MCTOYHHUKOB (CIOBapH,
SHIMKJIONIEIUH, CIIPABOYHHKH, SJICKTPOHHBIC TUCKH, CeTh HTepHET); MpeACTaBIsITh, HHPOPMAIIHIO B BHIE TaOIUII, CXEM, OTIOPHOTO KOHCIIEKTa, B TOM
gyucne ¢ npuMmenenueM cpencts UKT; odhopmisaTe cBOM MBICIH B YCTHOW M MUCHMEHHOW PEYH C YYETOM CBOUX YUEOHBIX U JKU3HEHHBIX PEUYEBBIX
CUTYyaluii, B ToM yncie ¢ npuMenenueM cpeacts MKT; cocTaBnsTh pelieH3uI0 Ha TEKCT; OCYIIECTBIIAThH JOKA3aTEIbCTBO OT MPOTUBHOTO.

Tema 2. HemeTaaabl



IIpenmeTHbIe pe3y/ibTAThI 00y4eHUsA

3HaTh: - MOJIO)KEHHE HEMETAIJIOB B Iepuoaudeckoit cucreme J{.11.MenzeneeBa;- ycTpoilcTBO MpocTeHIMX MpruOOPOB [isl OTYUYEHUS U COOUpPaHUS
ra3oB: BOJOPO/Ja, aMMHUaKa, KUCIOPO/a, YIJIEKUCIIOr0 ra3a; - KaueCTBEHHbIE PEaKLIUU Ha BaKHEUIINE AaHUOHBI.

YMeTh: -Ha3bIBaTh COCNIMHEHHSI HEMETAJNIOB U COCTABIIATH (POPMYIIBI 110 Ha3BAHUIO, XapaKTEPU30BaTh CTPOCHUE, 00IIHe GU3NICCKUE K XUMHIECKUE
CBOWCTBA MPOCTHIX BEUIECTB- HEMETAIIOB, OOBSCHATH SIBJICHUE aJUIOTPOITUH; - XapaKTEPU30BATh CBOWCTBA rAJIOTEHOB U BAXKHEHIIINX XMMHYECKIX
AJIEMEHTOB — CEPHI, a30Ta, pocdopa, yriaepoaa u KPEMHHUS ;- BBIYUCIATH MACCY WIH 00beM MPOYKTa PEAKIIUH 10 U3BECTHOM Macce WiH 00beMy
OOHOI'0 U3 UCXOAHBIX BCIICCTB, COACPIKAIICTO IMTPUMECH; - BBIUUCIIATH MACCYy, OGT:GM 1 KOJIMYECTBO BEIICCTBA I10 N3BECTHBIM JAdHHBIM 06 HNCXOOHBIX
BEIECTBaX, OJTHO M3 KOTOPHIX JaHO B M30BITKE;- 00paIiaThes ¢ JIabopaTOPHBIM 000PYIOBAHUEM; - COOTIOAATH MTPaBUJIa TEXHUKH 0€301TaCHOCTH;-
OTIPEIeNIATh: XJIOPHUI-HOHBI, CYJIb(aT-HOHBI, KApOOHAT — HOHBI, HOHBl AMMOHHSI

MeTanpeaMeTHbIe pe3yJIbTaThbl 00y4eHHs

VYyamuiics 107KeH YMETh: OpraHM30BbIBaTh yueOHOE B3aMOJICICTBHIE B IPyIIE, IPEABUAETh (IPOrHO3UPOBATH) MOCIEACTBUS KOJUIEKTUBHBIX
pemeHHﬁ, IMOHMMATh NPUIHNHBI CBOCTO HCYCIIEXAa U HAXOAUTH CIOCOOBI BbIXOJa U3 JTOM CUTyalliu, B AUAJIOTC C YUUTCIIEM YYUTHCA BI)Ipa6aTI)IBaTI)
KPUTEPUH OLIEHKHU U ONIPEAEISATh CTEICHb YCIIEIIHOCTH BBITIOJIHEHUS CBOCH PaOdOTHI M PabOTHI BCEX, HCXO/s U3 UMEIOIIUXCS] KPUTEPHEB,
COBEpPILIEHCTBOBATh KPUTEPUH OLIEHKH U MOJIb30BATHCS MU B X0/1€ OLIEHKU M CAMOOIIEHKH, OTCTaUBaTh CBOIO TOUKY 3PEHHUS, apIyMEHTUPYS €€,
MOJTBEPXK/IaTh APTYMEHTHI (hakTaMH, KpUTUYHO OTHOCUTBCSI K CBOEMY MHEHUIO, CIYIIATh APYTHX, MBITATBCS MPUHUMATh IPYTYIO TOUKY 3pEHUS, ObITH
TOTOBBIM M3MEHUTh CBOIO TOUKY 3PEHHUS, COCTABIATH pedepaT 1o onpeeeHHON GpopMe, OCYIIECTBIATh KOCBEHHOE pa3IeIUTeNbHOE 10Ka3aTeNIbCTBO.
Omnpenensitb, UCXOAA U3 y4eOHO 3a1auu, HEOOXOIMMOCTb UCIIOJIb30BAHMSI HAOIIOIEHUS WIIHM SKCIIEPUMEHTA.

Tema 3. O6001eHHe 3HAHMIT 10 XUMHM 32 KypC OCHOBHOI1 1ikoJbl. [lonroroBka k 'MA

Hpe}f[MeTHl)le pe3yJabTaThbl Oﬁy‘-lel-llflﬂ

3HaTh: BaKHEHIINE XUMHYCCKHE ITOHATHSI: XUMHUYECKAs pcaknus, KJIaCCI/I(pI/IKaL[I/IH peaKuHﬁ, QJICKTPOJUT M HEIJICKTPOJIUT, SJICKTPOJIUTUYCCKAA
JUucconuanusi, OKUCIUTCIIb M BOCCTAHOBUTCIIb, OKHCJIICHHUEC U BOCCTaHOBJ'IeHI/Ie.yMGTBX&paKTepI/ISOBaTB- XHUMHUYCCKUE JJIEMCHTHI (OT BoOagoOpoaa 1o
Ka.IIBI_II/ISI) Ha OCHOBC HX ITOJIOXKCHHA B HCpHOHH‘ICCKOﬁ CHUCTEMC I[ n. MCH,Z[CJ'ICCBa 1 0COOEHHOCTEH CTPOCHUA UX aTOMOB; - CBA3b MCXKY COCTABOM,
CTPOCHUEM U CBOMCTBaMH B€HICCTB, - XUMHWYCCKHUEC CBOMCTBA OCHOBHBIX KJIACCOB HCOPTaHUYCCKHX BCIICCTB.

YMeTh OIIPEACIIATE. - COCTAaB BEIICCTB II0 HUX (bopMynaM, NMPUHAIJIC)KHOCTh BCIICCTB K ONPCACIICHHOMY KJIACCY COCHHHCHHﬁ;- THUIIBI XUMHUYCCKHUX
peaKuHﬁ;- BaJICHTHOCTb U CTCIICHb OKHUCJIICHUA JJIEMCHTA B COCAMHCHUAX, - THII XHUMHYSCKOU CBSI3U B COCAMHCHHUAX, - BO3MOXKHOCTb ITPOTCKAHUA



peaKknuii MOHHOTO OOMEHA;COCTaBISTh. - (HOPMYIJbI HEOPTraHWYECKHX COCTUHEHWH M3YYEHHBIX KIIACCOB; - CXEMBbl CTPOCHHS aTOMOB MepBbix 20
3JI€MEHTOB nepuoandeckon cuctemsl .M. Menaeneena; - ypaBHEHUS] XUMUYECKUX PEAKIIH.

JIMYHOCTHBIE Pe3yJbTAThI 00yUEeHHUSs :

anmnec;I JOJIKHBI: 3HATh WU INOHUMATh: OCHOBHBIC MCTOPHUYCCKUC CO6BITI/I$I, CBA3aHHLIC C Pa3BUTUCM XHMHU U 06H.[€CTBa, JOCTHIXCHHA B obacTu
XUMHHU U KYJIBTYPHBIC TPAaAUIIUU (B YaCTHOCTHU, HAYUYHBIC Tpa,Z[I/II_II/II/I) CcBOCH CTpaHbI, O6H.I€MI/Ip0BHe JOCTHIXCHUA B obnacTu XUMHUHU, OCHOBBI 310POBOT'O
O6p8,38, JKU3HH, IpaBujia IMOBCACHUA B I-IpeSBI:I‘-IEII\/JIHIDIX CUTyalludX, CBA3AHHBIX C BO3I[€IZCTBPI€M Pa3JIMUHBIX BCIICCTB, CONUAIbBHYIO 3HAYUMOCTL H
COACPIKAHUC HpO(bCCCPIfI, CBJA3aHHBIX C XHMHeﬁ, OCHOBHBIC ITpaBa u 0053aHHOCTH ydamerocsa CBA3aHHBIC C JIMYHOCTHBIM, HpO(l)CCCI/IOHaJ'IBHI)IM u
JKU3HCHHBIM CaMOOIIPCACIICHUCM.

HCIIBITBIBATh. YYBCTBO I'OPJOCTH 34 POCCHHCKYI0 XUMHUYECKYI0 HAayKy M YBaXXEHHE K HCTOPUM €€ pa3BUTHUSA, YBAXKEHUE K HCTOPUM €€ pa3BUTHA,
YBaXXEHUE U NIPUHATUE JOCTHKEHUNM XUMUU B MUpE, YBAXKCHUE K OKPYKAIOIIMM- YMETh CIIIIATh U CJIBIIIATH MApPTHEPA, IPU3HABATH IIPABO Ka)KI0I0 Ha
COOCTBEHHOE MHEHHE M IPHHUMATH PEIICHHSI C YIETOM MO3UIIHIA BCEX YYACTHUKOB, CAMOYBKEHHUE U MOJIOKHUTEIHHOE OTHOIIEHHUE K cede.

IMprU3HaBaTh: HCHHOCTL 310POBbA, H€O6XOIII/IMOCTI) CaMOBBIpaXXCHUA, CaMOpCain3aliuu.

OCO3HaBaTbh: T'OTOBHOCTb K CAMOCTOSTCIIbBHBIM IIOCTYIIKAM H HCﬁCTBHHM, IIPUHATUIO OTBETCTBCHHOCTH 3a HUX PE3YJIbTATbl, TOTOBHOCTH OTKPBITO
BBIPpAXKATh U OTCTAaMBATb CBOIO NO3HUIWIO U KPUTUIHO OTHOCHTBHCA K CBOUM IMOCTYIIKaM.

IMPOABJIATE: I[O6pO)K€HaTeJ'II>HOCTI), JOBEPUC U BHUMAHUC K JTIOAAM, TOTOBHOCTb K COTPYAHHUYCCTBY U z[py>I<6e, YCTOI\/’I‘II/IBBII\/'I MO3HABaTEIbLHBIN HHTEPEC,
HWHUIIUATHUBY U JIF0003HATEIIBHOCTD.

YMETh: yCTaHABJIMBATh CBSI3b MEXIY LENbI0O M3YYEHUS XHUMHUU U TeM, JUI1 4ero OHa OCYLIECTBJIAETCS(MOTMBAMH), BBINOJHATH MPOIHOCTHYECKYIO
CaMOOIICHKY, PEryJIUPYIOLIYI0 aKTUBHOCTh JIMYHOCTH Ha 3Tale €€ BKIIOYEHHs B HOBBIM BUJ JI€ATEIbHOCTH, CB3aHHBIN ¢ HaYaJIOM U3Y4YEHHs] HOBOTO
y4eOHOro mpeaMeTa- XMMHUHU, BBIIOJIHATh KOPPUTHPYIOLIYIO CAMOOLIEHKY, 3aKJII0YAOLIYIOCA B KOHTPOJIE 32 MPOLECCOM M3YUYEHUS] XMMUU U BHECEHUS
HEO0OXOJIMMBIX KOPPEKTHUBOB, COOTBETCTBYIOIIMX 3TallaM U CHOCO0aM M3y4YeHHs] Kypca XMMHH, CTPOUTH KU3HEHHbIE U NMPO(ECCHOHATIbHBIE IIJIaHbl C
YYETOM KOHKPETHBIX COIMAIbHO-UCTOPUYECKUX, MOTUTHYECKUX U SKOHOMHUYECKUX YCIOBUH, 0CO3HABaTh COOCTBEHHbIE IIEHHOCTH M UX COOTBETCTBHE
MPUHUMAEMBIM B KH3HU PELIECHUSAM, BECTH JIMaJOr Ha OCHOBE PABHOIIPABHBIX OTHOIICHUH, BbIIEISATh HPAaBCTBEHHBIN acleKT MOBEIECHUS U COOTHOCUTh
MOCTYIKU U COOBITHS C MPUHATBIMH 3CTETUYECKMMU HOPMaMH, B IpEJENax CBOMX BO3MOXHOCTEH NMPOTUBOJEHCTBOBATH ACHCTBUSAM U BIUSHHSM,
IPEJCTABIAIOIINM YIpo3y *KU3HH, 3JOPOBBIO U O€30M1aCHOCTH JIMYHOCTU U OOLIECTBA.

MartepHaJbHO-TEXHHYECKOE 00ecneueHne 00pa30BaTeJILHOI0 npoiecca



Texnuuyeckue cpeacrpa odoyuenusi: 1. Kommbprorep

2. TlpoekTop
OobopynoBanue:

22. BeITspkHOM mIKad

23. Komiekiuy peakTHBOB TI0 HEOPraHHYECKOW XUMUHU

24. KOMIUIEKThI XHMUYECKOTO 000PYAOBAHUS I IPOBEACHUS MPAKTHUECKUX PAOOT yJaIUuMHCS
25. KOoMIUTIEKThI XHMHYECKOTO 000PYAOBAHHUS TSI TPOBEACHUS JIGMOHCTPAIIMOHHBIX OIBITOB

26. [lepuonnyeckas cucreMa XxuMuaeckux nemeHToB /.M. Menneneesa

27. Tabnuia pacCTBOPHUMOCTH

28. Pa1 akTHBHOCTH METAJIOB

MeTtoauyeckue mocoOUs AJIs1 YUUTENS:

1. Tabpuensu O.C, OctpoymoB W.I'. HactonpHas kHura yuutens. Xumus. 9 ki1.: Meroauueckoe nocodue. - M.: JIpoda.

2. Xumust. 9 ki.; KontponsHbie u mpoBepounbie padoTel k yueOHuky O.C. I'abpuensna «Xumusa. 9» / O.C. I'abpuensn, I1.H. Bepeskun, A.A.
VYmakosa u ap. - M.: JIpoda.

3.I'abpuensn O.C, Octpoymos WN.I'. M3yyaem xumuto B 9 ki1.: /lunakrudeckue marepuaisl. - M.: biuk mtoc.
Y4eOHO-MeTOANYEeCKUI KOMILICKT:

1. Tabpuensu O.C. Xumus. 9 xnacc. M., «JIpoda», 2014-2017
2. Tabpuensu O.C, AmykoBa A.B. Pabouas terpaas. 9 k1. K yue6nuky O.C. I'abpuensna «Xumus. 9. - M.: Jlpoda.

3.I'abpuensn O.C, AmykoBa A.B. Terpaap [1s 1aG0paTOPHBIX ONBITOB U MpakTU4Yeckux padort. 9 ki. k yueOHuky O.C. I'abpuensna «Xumus. 9
kimace». — M.: Jlpoda.

4. Tabpuensn O.C, Bockoboiinnkosa H.I1. Xumus B Tectax, 3agavax, ynpaxxneHusx. 8 - 9 xi. - M.: Jlpoda.



HNuTepHeT-pecypcebl:
- http://edu.ru/index.php ®@enepanbubiii mopran «Poccuiickoe 0OpazoBaHue»
- http://www.pedsovet.org Bcepoccuiickuiit Matepuer-Ilencoser.

-http://school-collection.edu.ru/«Eaunas xomtekuus [{uppossix O6pazoBatensHbix PecypcoB» (Habop nudpoBeix pecypcoB K yucounukam O.C.
I"aGpuensna

-http://him.1september.ru/index.php — sxxypran «Xumusi».
www.km.ru/education - yueGHbIe MaTepHaibl U clioBapu Ha caiite « Kupumt u Medoanii»

-http://djvu-inf.narod.ru/ - snekrponHas GudbIHOTEKA
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Ha 2017/2018 yuebnniii ron  CocraBiieHa HAa OCHOBE PUMEPHOI NIPOrPaMMbl

Kypcea xumuu s 8-11 kaaccoB 061eo0pa3oBaTe/bHbIX YUPeKIeHHH

ABtop: O.C. I'abpuensin

7-u3nanue, crepeorun. — M.: /Ipoda, 2010




MosacHUTenbHan 3anncKa

Pabouana nporpamma yyebHoro Kypca xummm ana 10 Knacca coctaBsieHa Ha OCHoBe [lporpammbl OCHOBHOFO obuiero 06pa3oBaHMA Mo XMMUKN U
asTopckoi nporpammbl O.C.NabpuensHa, cooTseTcTBytowen PenepasbHOMY KOMMNOHEHTY [OCyAapcTBEHHOro cTaHAapTa obwero obpasoBaHMA M
AonyleHHon MuHUcTepcTBOoM 06pa3oBaHMA U Hayku Poccuiickoin deaepaumn. (O.C.Tabpuenan [MMporpamma Kypca xumumn ana 8-11 Knaccos
obleobpasoBaTenbHbIx yupexaeHuin / 0.C.NabpuensaH. — 7-e usgaHue, crepeotunHoe — M.: ipoda, 2010.). ABTOPCKOM Nporpamme COOTBETCTBYET
yyebHuKk: O.C.lNabpuensH Xumua. 10 Knacc, 6a3oBbii ypoBeHb — M.: Opoda, 2013-20175r. B ocHoBe YMK nexaT NpuHUMNbI Pa3BUBAIOLLETO U
BOCMUTbIBAtOLLEro 0by4eHMA, NOCNeA0BATENbHOCTb M3y4YEHMA MaTepuana: CTPOEHME aTOMa —» COCTaB BeLLeCTBa —» CBOMCTBA. M3yyeHWe XxMMuK Ha
6asoBoM ypoBHe cpeaHero (noJsiHoro) obuiero o6pasoBaHMsA Hanpas/IEHO Ha AOCTUXKEHME CneaylolWmx uenei:

1. OCBOEHME 3HAHWI O XMMMUYECKOW COCTaBAAIOWEN €CTeCTBEHHOHAYYHOW KapTUHbI MMPa, BaXKHEWULWWMX XMMUYECKUX MOHATUAX, 3aKOHaX U
Teopunax;

2. OB/lafeHNE YMEHUAMU NPUMEHSATb NOYYEHHbIe 3HaHMA AN 06bACHEHUA Pa3HOOHBPA3HbIX XMMUYECKUX ABMIEHUIA U CBOMCTB BELLECTB, OLEHKM
POJI XMMWUW B PA3BUTUN COBPEMEHHbBIX TEXHOIOTUIA N MONYYEHMUM HOBbIX MAaTEPUANOB;

3. Pa3BUTME NO3HABATE/IbHbIX MHTEPECOB W WMHTENIEKTyasIbHbIX CMOCOOHOCTEN B MNPOLLECCe CaMOCTOATENbHOIO MPUODBPETEHUA XUMUYECKUX
3HaHWM C UCNONb30BAaHNEM PA3INYHBIX UICTOYHUKOB MHOOPMALMK, B TOM YUCE KOMMBIOTEPHbIX;

4, BOCMUTAHMNE YOEXKAEHHOCTU B MO3UTMBHOM PO XUMUU B KU3HWU COBPEMEHHOro 0bwecTBa, HEOBXOAMMOCTM XMMWMYECKM TFPAaMOTHOrO
OTHOLIEHMA K CBOEMY 3,0POBbIO U OKPYKaIOLLEN CPesE;

5. NPUMEHEHNE NONYYEHHbIX 3HAHUN U YyMeHUIM AnAa 6e30nacHOro UCNo/Ib30BaHMA BELLECTB M MaTepuasnoB B ObITy, CEIbCKOM XO3AMCTBE M Ha

NPOV3BOACTBE, PELUEHNA NPAKTUYECKMX 3a4a4 B MOBCEAHEBHOW }KU3HU, NpeaynpesKaeHNa ABeHUIA, HAHOCALLMX Bpes 340P0Bblo YeNoBeKa U
OKpYy»KatoLel cpese.

Beaywmmum ngesmu npeanaraemoro Kypca aBAatoTCs:

L4 MaTepI/IaJ]LHOC CAUHCTBO IMPUPOAHBIX BEHICCTB, UX TCHCTUUCCKAA CBA3b;
L4 HpI/I‘{I/IHHO-CJ'Ie,Z[CTBCHHLIC CBs3U MCIKY COCTAaBOM, CTPOCHHUEM, CBOMCTBaMH U NPUMCHCHUCM BCUICCTB;



e [lo3HaBaeMOCTh BELIECTB U 3aKOHOMEPHOCTEN MPOTEKAHUS XUMUUYECKUX PEAKLIMI C y4aCTHEM OPraHUYECKUX BELIECTB;

e OOBsCHSIONIAS ¥ MPOTHO3UPYIOMIAS POJIb TEOPETHUSCKUX 3HAHUH 17151 (PaKTUIECKOTO MaTepralia XMMHH OPTaHUYEeCKUX COCTUHECHHIA,

e KoHkpeTHOE OpraHM4ecKoe COeJUHEHHE MPEACTaBIsAET COOON 3BEHO B HEMPEPHIBHOI 1IeTIH MTPEBPaIIeHUI BEIIECTB, OHO YYaCTBYET B
KPYTOBOPOTE€ XMMUYECKHUX AJIEMEHTOB U B XUMHUYECKOU 3BOJIIOLIUH.

OO0mas xapakTepuCTHKA NpeaAMeTa

Mpeanaraemblii Kypc xummmn 10 Knacca 6asmpyeTca Ha 3HAHMAX, NONYYEHHbIX yYalMMKUCA B OCHOBHOM obuieobpasoBaTesibHOM WKone. OH He
BbIXOAMT 33 PaMKK 0653aTeIbHOro MMHUMYMa 06pa3oBaHMA M paccuMTaH Ha ABa Yaca B HeZeso. B pesynbTaTe 0CBOEHMA AAaHHOrO Kypca ydaluuecs
nonyyat Heobxoaumble 3HaHUA 00 OKPYMKAMOLWIMX BELLeCTBAaX U UX MPEBPALLEHMAX, a TaKXKE O XMMUKN BarKHEMLWUX NPUPOAHbIX U MPOMbILLIEHHbIX
npoueccos. OHX 0OBAAEIOT HEKOTOPbIMM MeToAaMW pPaboTbl C BelLecTBaMM, HayyaTCAd OCMbICIEHHO MOAXOAUTb K Pas/IMYHbIM XUMUYECKUM
ABNIEHNAM. XMMUYECKME 3HAHUS CTaHYT OCHOBOM (GOPMMPOBAHUA SKONOTMYECKON Ky/AbTypbl LKOJIbHUKOB, FPAaMOTHOrO MOBEAEHUA W HaBbliKOB
6e3onacHoro obpalleHMa C BELLECTBAMM B MOBCEAHEBHOMN MKU3HU. PaboTa Ha ypoKax BK/IIOYaeT KaK M3y4yeHue Teopuu, TakK U NpoBeaeHune
XUMUYECKUX OMbITOB. B 3aBUCMMOCTU OT HainumMa 060pya0BaHMA, PEAKTUBOB, @ TaKKe BPEMEHWN Ha NPOBeAEHNE SKCNEPUMEHTA, YYNTE/b BblbMpaeT
T€ WU UHbIE ONbITbl 417 AEMOHCTPALMN U CAMOCTOATENbHOM paboTbl yyalmMxcs. TEOPETUYECKYHO OCHOBY OpPraHMYeCKON XMMUU COCTaBAAET TEOPUS
CTPOEHMA B €e KNaCCMYECKOM MOHUMAHUM — 3aBUCMMOCTU CBOWMCTB BELLECTB OT UX XMMUYECKOrO CTPOEHUS, T. €. OT PACMONOXKEHUS aTOMOB B
MOJIEKYN1aX OPraHUYecKkuUx CoOeAMHEHMN COrnacHoO BasIeHTHOCTU. PaccmatpuBaeTcs 3/1EKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHME OPraHUYecKkux
COE€INHEHWM, T.K. 3TO CTAHOBUTCSA BO3MOXHbIM, NMPUTOM KOJIMYECTBE YAacOB, KOTOPOE OTBOAUTCA Ha M3y4eHUe opraHuMyeckon xumuun. B cogeprkaHmnm
KypCa OpraHMYeCcKon XUMUW CAENaH aKUEHT Ha MPaKTUYECKYH 3HAa4YMMOCTb y4ebHoro martepuana. MNostomy mayyeHue NpeacTaBUTENEN KaKkaoro
KNacca opraHMYecKUX COeAUHEHNI HAYMHAETCA C NPAKTUYECKOM NMOCbIJIKM — C UX NONYyYeHMA. B OCHOBY KOHCTPYMPOBaAHUA Kypca MOJIOXKEHa Maes o
NPUPOAHbIX UCTOYHUKAX OPraHUYECKUX COeAMHEHUN U UX B3aMMOMPEBPALLEHUAX, T. €. UAEN FEHETUYECKOM CBA3M MeXKAy KnacCamu OpraHMYecKux
coegNHEeHNNA.

MecTo npegmeTa B yue6HOM nnaHe

Mporpamma Kypca xumum 10 Knacca paccymTaHa Ha 68 YacoB (2 Yaca B Hegento), A0NONAHUTENbHO 1 Yac BblAEIeH 33 CYET WKOJIbHOTO KOMMOHEHTA,
HO TaK KaK KOAMYEecTBO y4ebHbIX Hedenb 35, cnepoBaTeslbHO, 0OLLEe KOIMYECTBO 4YacoB, OTBEAEHHOE Ha M3ydeHue Kypca xumumm 10 Knacca,
coctaBnsaeT 70 yacoB. B TemaTMyecKOM NNAHUPOBAHMU HECKONbKO M3MEHEHO KOJIMYECTBO YAaCOB HA M3y4YeHue oTAeNbHbIX Tem. [paKTuyeckue
paboTbl NpoBOAATCA He BAOKOM, a pacnpeneneHbl No onpeaeneHHbIM Temam. BHeceHHble B pabouyto nporpammy U3MEHEHUA YTBEPXKAEHbI Ha
3acegaHum MO yunteneit MBOY «COLLNe1», npotokoaNel ot 29.08.2017r. MopAaoOK M3yYEHMA TEM CAEAYOLWNIA:



BeegeHune-4 yaca, TemaNel. «CtpoeHue n KnaccuduKauma opraHMYeckux coeauHeHnm» - 74acos, TemaNe2 «Yrnesogopogbi»- 19 yacos, TemaNe 3
«Kncnopoacogeprkalwme opraHmyeckme coegmHeHma»-20 yacos, TemaNe4d «AsoTcoaeprkalwme opraHmyeckne coegmHenma»- 10 yacos, TemaNe5
«brnonornyeckn aktmeHble BellectBa»- 4 yaca, TemMaNe6 «MCKYCCTBEHHbIE M CUHTETUYECKME NOANMEPDLI»- 6 YacoB.  Llenb AaHHbIX U3MEHEHUN -
Nydlee ycBoeHne yyebHoro matepmana Kypca «Xmmma 10 knacc». [aHHaa paboyas nporpamma peanusyerca Npu UCNosib30BaHUU TPALULMOHHOMN
TEXHONOTMM 0BYyYEHUSA, a TaKKe 3/IeMEHTOB APYrMX COBPEMEHHbIX 06pa3oBaTe/IbHbIX TEXHONOIMI, NepenoBbiX GOPM M METOAOB 0OYYEHMN A, TAKUX KaK
npobnemHbli MeToA, pa3sBuBatolee obyvyeHne, KOMNbIOTEPHbIE TEXHONOTMMU, TECTOBbIN KOHTPO/b 3HAHUN U ApP. B 3aBUCMMOCTU OT CKJIOHHOCTEN,
notpebHOCTEN, BO3MOXKHOCTEM M CMOCOOHOCTENM KarKAOro KOHKPETHOro Kjacca B Mapannenu. KOHTpONb ypOBHA  3HAHMW Yy4YalMXCA
npeaycmaTpuBaeT npoBeaeHne NabopaTopHbIX, MPAKTUYECKMUX, CAMOCTOATE/NbHbIX, TECTOBbIX U KOHTPO/IbHbIX PaborT.

CopeprKaHue yuebHOro npegmerta
BeepeHue- (4u)

MpeameT opraHnyeckon xumumn. OCobeHHOCTN CTPOEHUSA U CBOMCTB OPraHUYECKUX COeaNHEHNIN. 3HAaUYEHNE M POJIb OPraHMYECKOM XMMUN B CUCTEME
€CTECTBEHHbIX HayK B YKM3HW obuwectBa. KpaTKMil 04EpPK UCTOPUM PAa3BUTUA OpPraHNUYeckon XxMmun. OCHOBHbIE MOMIOMKEHUA TeopUM CcTpoeHus A.M.
byTtneposa. Mpeanocblikn co3gaHma Teopun. MNpeactaBneHne o Teopumn TMNOB U paamKanos. PaboTbl A. Kekyne. Xumnyeckoe CTpoOeHne U CBOMCTBA
OpraHW4Yeckux BewecTs. M3omepusa Ha npumepe 6yTaHa U M306yTaHa. INEKTPOHHOE 06/1aKo U opbuTanb, nux Gopmbl: S U P. DNEKTPOHHbIE U
3NEeKTPOHHO-rpaduyeckme ¢Gopmynbl aToma yrneposa B HOPMANbHOM M BO3DOYXKAEHHOM COCTOSIHMAX. KOBaneHTHasa XMMWMYeCKas CBA3b, ee
NONAPHOCTb WM KpaTHOCTb. BogopopgHas cBA3b. CpaBHeHMe OOMEHHOro M AOHOPHO-aKLENTOPHOrO MexaHM3MOB 06pa3oBaHMA KOBAJIEHTHOM
CBA3KN. BaneHTHble cocToAHUA aToMa yrnepoga. Buabl rubpuansaumm: sp3-rubpmamnsaums (Ha npumepe MoieKkynbl MeTaHa), sp2-rmbpugmsauma (Ha
npumMmepe MONEKYNbl 3TUNEHA), sp-TMbpuamsauma (Ha nNpumepe MONEKy/bl aueTuieHa). FeomeTpua MONEKYN PACCMOTPEHHbIX BELLECTB W
XapaKTepUCTUKA BUAOB KOBASIEHTHOW CBA3U B HUX.

TEMANe1. «CtpoeHue u Knaccudpukauma opraHU4eCcKUX coeguHeHn» - (74)

Knaccnoumkauma opraHMYecKkmMx COeAUHEHNI MO CTPOEHMUIO YI/IEPOAHOrO CKeNeTa 1 Hanumio GyHKLMOHaAbHbLIX Fpynn. HomeHKknaTypa TpUBUaabHana
MIONAK. MpuHumMnbl 06pa3oBaHMA Ha3BaHUIM OpraHUYeckux coeauHeHunii no UIOMNAK. Buabl n3omepun B OpraHMYECKON XMMUWN: CTPYKTYPHas U
NPOCTPaHCTBEHHasA. Pa3HOBMAHOCTU CTPYKTYPHON UW3OMEPUU: U3OMEPUA «YINEePOoOSHOro CKeneta», U30oMepus MNOJIOKeHUA (KpaTHOW CBA3U U
GYHKLUMOHaANbHOM Tpynnbl), MeXKnaccoBaa u3omepus. PasHOBMAHOCTM MNPOCTPAHCTBEHHOMW M3omMepuu. ONTUYEeCKas U3OMepus Ha npumepe
aMUHOKMKCNOT. PelweHne 3agay Ha BbIBOA POPMYT OPraHUYECKUX COEAUHEHUN.

TEMA Neo2 «Yrnesogopogbi» - 19 (u)



MoHAaTMe 06 yrnesogopoaax. AnkaHbl. Fomonornyeckuin pag n obwaa ¢opmyna ankaHos. CTpoeHMe MOMIEKYbl MeTaHa U ApYrux ankaHos. M3somepusa
M HOMEHKNaTypa ankaHoB. ®Pu3nMyeckne M XMMMUYECKME CBOMCTBA A/NIKAHOB: PeaKuMM 3aMeLlLeHWUA, TFOPeHWe aNKAHOB B Pa3/IMYHbIX YCI0BUAX,
TepMMUYECcKoe pas/ioKeHne aNKkaHoB, U30Mepu3aLna anKkaHoB. NpumeHeHne ankaHOB. MexaHM3M peakLMn paguKanbHOro 3ameLleHus, ero ctTaguu.
MpaKTUyeckoe MCNONb30BaHWE 3HAHMKA O MexaHu3me (cBOHOAHOPAAMKANBHOM) peakuuu B NpaBuIax TexHUKM 6esonacHoct B ObiTy M Ha
npoussoacTee. MpombIWwaeHHble CNOCO6bl NONYYEHWUA: KPEKUHT aNKaHOB, GPAKLMOHHAA NeperoHKka HedTU. AnKeHbl. Fomonornyeckuii pag n obuwian
dopmyna ankeHoB. CTpoeHME MONEKYNbl 3TUIEHA U APYrUX ankeHOB. M3omepusa anKeHoB: CTPYKTYpPHAs M NPOCTPaHCTBEHHAs. HomeHKnatypa u
du3Myeckme CcBOMCTBA a/NKeHOB. [loNyyeHMe 3TUNEHOBbLIX YrneBOAOPOAOB M3 aA/NIKAHOB, Fa/OreHasikaHoB, CNMPTOB. Peakuuun npucoeguHeHus
(rmapupoBaHue, rMaporasoreHMpoBaHue, raloreHMpoBaHmMe, rmgpataumsa). Peakumm oKMCAEHMA U NOIMMEPU3ALLUN aNKeHOB. [pMMEHEHME a/IKeHOB
Ha OCHOBE WX CBOMCTB. ANKWMHbI. FoMonornyeckmui pag, ankmHos. O6wana ¢opmyna. CTpoeHne MoneKybl aUeTUNEHA W APYrMX anknHos. M3omepus
aNIKMHOB. HOMeHKNaTypa aueTMNeHOoBbIX YrNeBoa0poA0B. [onyyeHne afIKMHOB: MeTaHOBbIN M KapbugHblit cnocobbl. Pr3myeckme cBOMCTBA aZIKUHOB.
Peakumn npucoeamHEHUA: raforeHMpoBaHUe, rMAPUPOBaAHME, TUAPOrasoreHnpoBaHuMe, ruapataumsa (peakumsa Kydeposa). Adumepwusauma u
TPUMEPU3aUMNA aNKMHOB. B3ammopencteme TepMMHANbHbIX anKMHOB C OCHOBaHMAMU. OKucneHue. [pumeHeHue ankuHoB. [ueHbl. CTpoeHue
MONEKYN, U30OMEPUA MU HOMEHKNATypa ankagmeHos. ®usnyeckne CBOICTBA, B3aMMHOE PaCMNONOXKEHMEe NU-CBA3EM B MOJIEKY/aX aA/IKaANEHOB:
KYMYNMPOBAHHOE, CONpPAXKEHHOe, M30AMpoBaHHOe. OCOBEHHOCTM CTPOEHUA COMPAMKEHHbIX afIKaANEHOB, UX NoyvyeHMe. AHANOTUA B XMMMUYECKUX
CBOWCTBAX a/IKEHOB M a/ikaaneHoB. onMmepusauma ankagmeHoB. HaTypanbHbIN U CUHTETUYECKUIA KayuyKW. ByanKaHU3aumMA KaydyKa. Pe3nHa. PaboTbl
C.B./lebenesa, 0ocOOEHHOCTU peakuMin NPUCOEAUHEHUA K aNKagMeHam C COMPSMKEHHbIMU Nu-cBA3AMU. LIMKnoankaHbl. XuMMMYEcKne CBOMCTBA
LUMKNOAZIKAHOB: FOPEeHWe, pPasfNoXKeHue, paauKanbHOe 3amelleHue, naomepusauma. Ocobble CBOMCTBA UMKAOMPONaHa M UMKnobyTaHa. ApeHbl.
beH30n Kak npeactaBuTenb apeHoB. CTpoeHMe MOneKynbl 6eH3ona, conpsaxkeHue nu-ceasen. MNonyyeHne apeHoB. Pusnyeckue ceorctea HeHsona.
Peakunn anekTpoduabHOro 3ameLl,eHuns ¢ ydactmem 6eH3ona: ranoreHMpoBaHne, HUTPOBaHWUE, ankuamMposaHue. Cnocobol nonyyeHua. MpumeHeHne
6eH30na n ero romonoros. lpuUpoaHble NCTOYHUKK YrneBoAopoaoB. [pMpoaHbIN a3, ero coctaB M NpaKTMYecKoe ucnonb3osaHne. HedTb u ee
npombiwneHHaa nepepaboTka. PpaKUMOHHAA NEepPEeroHKa, TEPMUYECKUA U KAaTaNUTUYECKUIA KPeKUHT. KameHHbIR yronb. KoKcoBaHWe KameHHOro
yrna. [paKktuyeckas pabota Ne 1. «KayecTBeHHOe onpeaeneHme yrneposga, BO40POAa, XJ10pa B OPraHNYEeCKUX COeAMHEHNAXY.

TEMA Ne3 «KucnopopgcoaeprKalwme opraHudyeckue coeguHeHmna» -20 (1)

CnupTbl. CocTaB M KnaccuduKkauma cnmptoB (N0 XapakTepy yrneBogopoAHOro paguvKkana M no aTOMHOCTM), HOMeHK/AaTypa. M3omepusa cnvpTos
(nonoxkeHne rMapPOKCUNBHbBIX TPYNM, MEKKIACCOBas, KYr/1IepoAHOro ckeneta»). dusnyeckme CBOMCTBA CNUMPTOB, UX NosydyeHne. MexmosekynsapHasn
BOAOPOAHasA cBA3b. OCOBEHHOCTU 3NEKTPOHHOIO CTPOEHUS MONEKYN CMMPTOB. XMMWYECKME CBOWMCTBA CMUPTOB, OOYCNOBNEHHbIE HANMYMEM B
MOJIEKYNIaX TMAPOKCOrpynn: obpasoBaHMEe a/KOroNATOB, B3aMMOAEWNCTBME C Ta/IoOreHOBOAOPOLAMM, MEKMONEKYNAPHAA U BHYTPUMONEKYNAPHASA
Aervapataums, stepuduKkauma, oOKUCIeHne n gernagprupoBaHme cnnptoB. OCOBEHHOCTM CBOMCTB MHOMOAaTOMHbIX CMMPTOB. KauecTBeHHaa peakums Ha
MHOroaTOMHble CNUPTbI. BarkHelwmne npeacTaBUTeNN CNMPTOB: METAHO/, 3TAHO, STUEHTZINKOAb, TnUepuH. drusmonornyeckoe AencTeBue metTaHona
M 3TaHoNa. PaccmoTpeHne MexaHU3MOB XMMUYECKUX peakuuii. deHonbl. CTpoeHue, M3oMepusa, HOMeHKNaTypa $eHo10B, nx pusnyeckne CBOMCTBA U



nonyyeHue. Xummyeckne csornctea ¢peHonos. KMCNoTHble cBOMCTBA. B3aumHoe BNMAHME aTOMOB M rpynn B MONEKYNaX OPraHNUYeCKMX BeLLecTB Ha
npumepe deHona. NonnkoHaeHcauma deHona ¢ popmanbgerngom. KauectseHHaa peakuma Ha deHon. NMpumeHeHne deHona. Anbaernabl U KETOHbI.
Knaccndumikauma, cTpoeHMe UX MONEKYA, U3OMepUA U HOMeHKAaTypa. OcobeHHOCTM cTpoeHuA KapboHwuabHOW rpynnbl. Pu3Myeckme CBOMCTBA
dopmanbaermaa v ero romonoros. XMmMYeckMe CBOMCTBA aNbAernaos, 06yCNnOBNEHHbIE Ha/lMUMEM B MOJIEKYle KapbOOHUABbHOM rpynnbl aTOMOB
(rmapupoBaHMe, OKUCNEHME aMMMAYHbIMK PacTBOpPaMM OKcuaa cepebpa u ruagpokemaa megu (Il)). MpucoeguHeHUe CUHUABHOM KWUCNOTbI U
bucynbduta HatpuA. KayecTBeHHble peakuum Ha anbaernabl. Peakuna nonmkoHgeHcaumm ¢eHona ¢ popmanbaernaom. OcobeHHOCTU CTPOEHUA M
XMMUYECKUX CBOWCTB KETOHOB. B3anmHoe B/INAHMNE aToMoB B MOJIEKYNAX.
KapboHoBble KMcnotbl. CTpoeHne monekyn KapboHOBbIX KMCAOT U KapbokcunbHoM rpynnbl. Knaccndumkauma n HomeHKnaTypa KapboHOBbIX KMCAOT.
®dun3myeckne cBomcTBa KapbOHOBLIX KMUCAOT U MX 3aBUCMMOCTb OT CTPOEeHUA Mmonekyn. KapboHoBble KMCNOTbl B npupoae. buonormyeckaa posb
KapboHOBbIX KucnoT. Obwme CBOMCTBA HEOPraHUMYECKMX W OPraHUYECKUX KUCNOT (B3aMmMoZencTBMe C MeTafNlamu, OKCMAAMU MeTassos,
OCHOBAHMAMM, coNAmM). BnmaHne yrneBoaopoaHOro paguKkana Ha cuny KapboHOBOWM KMCNOTbl. Peakuma atepudukaumm, ycnosma ee npoBeseHns.
OTpenbHble npeactaButTenn KUcaoT. CnoxHble 3¢upbl. CTpoeHMe CNOoXKHbIX 3GUPOB, M30MepUa (MENKKIAccoBaA M «YrnepoaHOro CKeneTtay).
HomeHKnaTypa cnoXHbix 3¢pmpos. O6paTMMOCTb peaKkunmn aTepuduKaummn, rmaponms CAoXKHbIX 3upoB.  Mupbl - CNOXKHbIE 3UPbI FIULEPUHA U
KapboHOBbIX KMCcNoT. COCTaB M CTPOEHME MOJIEKYN XUpoB. Knaccndumkauma Kupos. OMbiNeHUe KUPOoB, nosyyeHne molia. Mbina, obbacHeHMe nx
MOIOLLMX CBOMCTB. Mumpbl B npupoge. buonornyeckaa ¢yHkuma xumpos. NoHATMe 06 CMC. O6bAcHeHMe motowwmx cBoMcTB Mbina 1 CMC.  Yrnesogpbl.
3Tumonorua Ha3BaHWA Knacca. MoHO-, gu- U nonucaxapuabl. MNpeacraButenn Kaxgon rpynnbl. buonornyeckaa ponb yrnesofos. Mx 3HayeHue B
KU3HKU YenoBeKa n obwectea. MoHocaxapuapl. x knaccubukauma. Fekcosbl n ux npeacrasutenn. [NioKo3a, ee dm3nMyeckme CBOMCTBA, CTPOEHME
MONEKYNbl. 3aBUCMMOCTb XMMMUYECKMX CBOWMCTB FOKO3bl OT CTPOEHMA MOJieKynbl. B3aumopenctsme ¢ ruagpokcngom megu(ll) npu KomHaTHOM
Temnepatype M HarpeBaHwuu, 3TepuduKauma, peakuma «cepebpAHOro 3epKana», rMapuposaHue. Peakumm OpoKeHMA TNHOKO3bl: CNMPTOBOFO,
MONOYHOKMCNOrO. [NtoKo3a B npupoae. buonoruyeckas ponb rntokosbl. NMpuMmeHeHWe rOKO3bl HA OCHOBe ee CBOMCTB. PPYKTO3a KaK M3omep
rnoKko3bl. PpyKTO3a B npupoge u ee buonornyeckaa ponb. Aucaxapuabl. CtpoeHue, obwasa ¢opmyna n npeacrasutenn. Caxaposa, NaKTo3a,
ManibTO3a, MX CTpoeHue u buonormyeckaa ponb. Maponns aucaxapuaos. MpombiNeHHOe MNOoJyYeHUe Caxapo3bl M3 MPUPOLHOrO CbipbA.
Monncaxapuabl. O6wan popmyna M NpeacTaBUTENU: AEKCTPUHBI U TZIMKOTEH, KPAaxmas, Lenntonosa (CpaBHUTENbHAA XapaKTepUCTMKa). dusmnyeckune
CBOWCTBA NOMCaxapnaoB. XMmMMYecKkme CBOMCTBA NOMCaxapuaos. M'Maponuns nonvcaxapmpos. KauectBeHHaa peakuma Ha Kpaxman. Moancaxapumapbl
B Npupoae, ux bnonornyeckas posnb. MpakTnyeckana pabotaNe2 «CnupTbl U deHonbl».  [paKTuyeckas pabota Ne3 «Anbaernabl U KETOHbI».
MpakTnyeckaa pabota Ned. «KapboHoBble KMCNOTbI. MoayvyeHMe YKCYCHOW KUCNOTbl U ONbiTbl C Hel». MpakTnuyeckas pabota Ne5. «Yrnesoabl.
PewweHne skcnepmMmeHTanbHbIX 3a4a4».

TEMA No4 «A3oTcoaepKalyme opraHudeckue coeguHeHua» - 10(4)

AMuHbl. OnpepeneHne amuHoB. CTpoeHMe amuHoB. Knaccudukauma, M30Mepua M HOMEHKAATYpa aMMHOB. AnndaTUyeckne U apomaTUyeckune
aMUHbl. AHUAKH. NonyyeHMe aMMUHOB: aNKMAMPOBAHME aMMMAKa, BOCCTAHOB/IEHME HUTPOCOEAMHEHUN (peakumsa 3MHMHA). PU3nyYeckne cBoICTBa



aMMHOB. XMMMYECKMe CBOMCTBA aMUHOB: B3aMMOAENCTBUE C KNCAOTaMMN U BOAON. TOMONOrMYECcKUiA pAag apoMaTUYeCcKMX aMMHOB. ANTKUAMPOBaHNE U
auuAMpoBaHWe aMWHOB. B3anMHoe BAMAHME aTOMOB B MONEKY/IAaX Ha NMpUMepe amMMUaKa, anndaTtUyecknx U apomMaTUHeCKMX aMUHOB; aHWINHA,
6eH30na U HUTPO6EeH301a. AMUHOKMUCNOTbI. COCTaB U CTPOEHME MONEKYT AMUHOKUCAOT, MU30MepUUn. [JBONCTBEHHOCTb KUCNOTHO-OCHOBHbIX CBOMCTB
aMMHOKUCNOT W ee NpUYKnHbI. B3anmopaencteme aMMHOKMCAOT C OCHOBaHMAMM, 06pa3oBaHUE CNOXKHbIX 3UPOB. BsaumoaencTrene aMMHOKUCAOT C
CUNbHbIMU KucnoTamu. O6pasoBaHMe BHYTPUMONEKYAAPHBIX CONeN. Peakuma NOAMKOHAEHCALNN aMUHOKUCNOT. Benku - npupogHblie 6uononnmepsl.
MenTuAaHaA rpynna aToMoB M NenTuaHaa cBa3b. [enTuabl. MepBrMYHAn, BTOPUYHAA U TPETUYHAA CTPYKTYPbl 6€1K0B. XMMMYeckne cBoincTea 6enkos:
ropeHue, AeHaTypaumsa, rmgponms, Ka4yecTBeHHble peaKkunn. buonornyeckmne dyHkumm 6enkos. 3HayeHne 6enkos. YeTBepTUUHaA CTPYKTypa 6enkos
Kak arperauua 6enKoBbIx U HebenKkoBbix Mosiekyn. [nobanbHan npobnema 6enkoBoro ronoaaHunsa n nytn ee pewenus. NoHatne AHK n PHK. MoHaTue
O HyKneotuae, TMPUMUANHOBBIX U MYPUHOBbIX OCHOBaHUAX. [MepBUYHaA, BTOpUYHaA 1 TpeTudHaa cTpyktypbl JHK. Buonornyeckaa ponb AHK 1 PHK.
MpakTnyeckan paboTtaNe6 «MaeHTUDUKALMA OpraHUYECKUX COEAUHEHNIAY

TEMA Ne5 «buonoruuyecku aktusHble Bewectsa» - 4 (4)

MoHATME O BUTAMMHax. Ux Knaccudukaumsa mn obosHaueHue. MpoduNakTMKa aBUTAMMHO30B. [loHATME O depmeHTax Kak O 6MOoNornyeckmx
KaTasnmM3aTopax 6enkoBoi npupoabl. OcCO6EHHOCTM CTPOEHUSA U CBOWCTB B CPAaBHEHUM C HEOPTraHMYEeCKMMM KaTaam3aTopaMu. 3HayeHne B 6Moaormm un
NPUMMeHeHne B NpomMblneHHocTU. Knaccndukaumnsa pepmeHToB. OCOBEHHOCTU CTPOEHUA U CBOWCTB GEepPMEHTOB: CeNeKTUBHOCTb M 3P dEKTUBHOCT.
MoHATME O TOPMOHAX KaK BMONOrMYECKM aKTUBHbIX BELLECTBAX, BbIMONHAOWMX IHAOKPUHHYIO PErynsLuu, KU3HEAEeATeNbHOCTU OpPraHU3MOB.
MoHATME O NEeKapCTBax Kak XMMMOTEPANEBTUYECKMX NpenapaTtax. [pynnbl nekapcTs: cyibdamuabl, aHTUOMOTUKM, acnMpuH. BesonacHblie cnocobbl
NMPUMEHEHNA NEeKaPCTBEHHbIX GOpPM.

TEMA N26 «ACKycCTBEHHbIe U CUHTEeTUYECKMe NoAumepbI» - 6 (4)

Ob6Lwme NOHATMA XMMUN BbICOKOMOIEKYNSPHBIX COEANHEHUIA: MOHOMEP, NOAUMEP, CTPYKTYPHOE 3BEHO, CPeaHAN MOJIEKyNapHasa macca. [onyyeHue
MCKYCCTBEHHbIX U CUHTETUYECKMX MOJIMMEPOB, PEaKLMN NONMMEPM3ALMM U MOIMKOHAEHCALUMU, CTPOEHME NOAMMEpPOB. MaacTmacchbl: NONANITUNEH,
nonunponuneH. [puUMeHeHWe naacTmacc, KaydyykoB. CMHTETMYECKOE BOJIOKHO /laBCaH. [eHeTMyecKkan CBA3b MeXKAY KacCamMu OpraHMYecKux
coeiMHEeHUN.

YyebHo-TemaTHMUuecKkuit nnaH



U3 Hux
Bcero
HanmeHoBaHue pa3aenos u Tem yYpoKoB NPaKTUYECKUX | KOHTPOJIbHbIX
yacos Tembl KOHTPONbHbIX paboT
pa6or pabor
BeegeHue 4
KoHTponbHas pabotaNel no teme
TEMAN21 «CTpoeHMe 1 KnaccuduKauma opraHMYeCcKmx P P
o 7 1 «CTpoeHue 1 Knaccmdpukayma
coeguHeHnn» o
OpraHMYecKUx CoegnMHEeHNIN».
KoHTponbHas pabota Ne2 no
TEMA No2 «YrneBomoposbi» 19 1 1 P P
Teme «Yrnesogopoabi».
KoHTponbHan paboTta Ne3
«CnupTbl, deHOoAbI,
KapOOHUNbHbIE COeANHEHUAY.
TEMA Ne3 «Kucnopoacogep<awme opraHmM4yeckne coeguHeHma» 20 4 2 P A
KoHTponbHas pabotaNe4
«Kncnopoacoaeprkawme
OpraHMYeckue coegmuHeHna»,
KoHTponbHan pabotaNe5.
TEMANe4 «A3oTcogepKalwme opraHM4yeckne coegnuHeHmna» 10 1 1 P P
«A3oTcogeprKalme coeanHEHUA”,
TEMAN©e5 «brnonormyeckn akTUBHbIE BeLWECTBa» 4
TEMAN26 «MCcKyCcCTBEHHbIE U CUHTETUYECKUE NOAUMEPDI.» 6
UTtoro 70 6 5

Tpe6oBaHMA K YPOBHIO NOAroToBKM yyawmxca 10- Knacca
Yyalmecs B pesynbtaTe yCBOEHUA pa3aena A0/KHbI 3HaTb/NOHUMATb:

1. Ba*KHEMLUME XMMUYECKME MOHATUA: BELLECTBO, XMMUYECKUI IN1EMEHT, aTOM, MONIEKYNA, OTHOCUTE/IbHAA aTOMHAA M MOJIEKYISPHAA Macchbl,
MOH, XMMMUYECKAn CBA3b, 3/IEKTPOOTPULATENbHOCTb, BA/NIEHTHOCTb, CTEMEHb OKWUCNEHWS, MONb, MONAPHAA Macca, MOJAPHbLIA OOBEM,
BELLECTBA MOJIEKYNAPHOrO U HEMONEKYNAPHOTO CTPOEHWUSA, OKUCIUTENb U BOCCTAHOBUTE/Ib, OKUCIEHWNE U BOCCTAHOB/IEHME, Ten10BoM 3dpdeKT
peakuuun. YrnepoaHolii ckenet, GyHKUMOHaNbHAA rpynna, B3aMMHOE BAUAHME aTOMOB B MOJIEKY1aX OPraHNUYECKUX COeANHEHUN, N30MEpPUs,
roMonorus;
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NouswNE

OCHOBHbI€ 3aKOHbl XMMUWN: COXPaHEHME MaCCbl BELLECTB, NOCTOAHCTBA COCTaBa, MEPUOAMNYECKNI 3aKOH;

OCHOBHbIE TEOPUM XMMUN: XUMUYECKOM CBA3M, CTPOEHUSA OPraHUYECKMUX COEANHEHWUI;

Ba)KHEMlUMe BelecTBa: MeTaH, 3TUAEH, aueTuneH; 6eH30/, 3TaHO/, KMPbl, MblNa, /OKO3a, Caxapo3a, Kpaxmai, KaeTyaTka, 6enku,
NCKYCCTBEHHbIE N CUHTETUYECKME BOJIOKHA, KayyyKK, NaacTmMacchl;

Ha3blBaTb M3yYEeHHbIe BELLECTBA NO «TPUBUAZIbHOW» N MEXAYHAPOAHON HOMEHKNATYPE;

onpeaenaTb: BANIEHTHOCTb U CTEMEHb OKUCIEHUA XMMUYECKUX 31EMEHTOB, TUM XMMUYECKOW CBA3U B COEANHEHUSAX, 3apAa, MOHA, OKUCAUTENb U
BOCCTaHOBUTE b, NPUHALNEHKHOCTb BELLLECTB K PAa3/IMYHbIM K/1aCCaM OPraHUYeCcKnx CoeuHeHnn;

XapaKTepM30BaTb: CTPOEHNE U XMMUYECKME CBOMCTBA U3YYEHHbIX OPraHUYECKUX COeaUHEHUN;

06BACHATL: 3aBUCMMOCTb CBOMCTB BELLLECTB OT MX COCTABa M CTPOEHMA; NPUPOAY XMMUYECKOW CBA3M.

BbIMNO/IHATb XMMWYECKMIA IKCMEPUMEHT MO PACNO3HABAHWUIO BaXKHEMLLIMX OPraHUYeCcKUX BELLECTB;

NPOBOANTL CAMOCTOATE/bHbIN NMOUCK XMMUYECKOW MHGOPMALMKN C UCMONb30BAHMEM PA3/IMYHBIX UCTOYHUKOB (Hay4YHO-NONYAAPHbIX U3AAHUNA,
KOMMNbIOTEPHbIX 633 AaHHbIX, PecypcoB UHTepHeTa); MCNONb30BaTb KOMMbIOTEPHbIE TEXHONOMMKU AN 06paboTKM U nNepepaym XMmUYecKom
nHGopMaLmMmn 1 eé npeacTaBNeHNn B PasanyHbIX popmax;

MCNONb30BaTb NPUOBPETEHHbIE 3HAHUA U YMEHUA B NPAKTUYECKOW AeATeNbHOCTU M NOBCEAHEBHOM XU3HU ANA:

06bACHEHUA XMMMUYECKNX ABNIEHUIM, NPONCXOAALMX B NpUpoae, bbITy 1 Ha NPOM3BOACTBE;

onpeaeneHns BOSMOXKHOCTU NPOTEKAHNA XMMUYECKMX MPEBPALLEHMI B PA3/IMYHbIX YCNOBUAX U OLLEHKMN UX NOCAeACTBUI;
9KO/IOrMYECKM FPaMOTHOMO NOBEAEHMUA B OKPYKaloLLen cpese;

OLUEHKM BNUAHMA XMMUYECKOTO 3arpA3HEHUs OKPYKatoLen cpeabl Ha OPraHNU3M YeNoBeKa 1 ApYrue Xueble opraHM3mMbl;
6e3onacHoro obpalleHma ¢ roprYMMM U TOKCUYHBIMK BelL,ecTBamm, nabopaTopHbiM 060pya0BaHNEM;

NPUroTOBNEHMNA PACTBOPOB 3a4aHHOM KOHLEHTPAUUK B BbITY 1 HA NPOU3BOACTBE;

KPUTUYECKOM OLEHKM AOCTOBEPHOCTM XMMMYECKOWM MHPOPMALLMK, NOCTYNAIOWEN U3 Pa3HbIX MCTOYHUKOB.

MartepuanbHoO-TeXHU4YEeCKoe obecneueHue 06pasoBaTeanoro npouecca

TexHuueckue cpepctea obyueHusa: 1. Komnbtotep

2. Ilpoextop



O6opypoBaHue:
29. BoiTAXkHOM WKad
30. Konnekuum peakTMBoB NO OPraHNMYecKkom Xummm
31. KomnieKTbl Xumnyeckoro o6opyaoBaHuA 4Na NpoBeAeHUNA NPaKTUYeCcKuX paboT yyawmmmca
32. KomnieKTbl XMMn4yeckoro o6opyaoBaHMA 418 NpoBeAeHNsA 4eMOHCTPALMOHHbIX OMbITOB
33. Nepuoanyeckasa cuctema xmmmyeckunx anemeHtos [.U. MeHgeneesa
34. Tabanuya pacTBOpUMOCTH
35. Pag akTMBHOCTM MeTannoB
MeTtoauueckne nocobusa ana yumtens:
1. Tabpuenan O.C. Mporpamma Kypca xumumn ans 8-11 knaccos 06,eobpa3oBaTenbHbIX yupexkaeHmun. — M.: ipoda, 2010.

2. Tlabpuenan O.C. HacTonbHaa KHUra gnsa yuutena. M.: bavk n K, 2014

3. Xumusa. 10 Knacc: KOHTPOJIbHbIE U NPOBEPOYHbIE PaboTbl K y4ebHMKy O.C. FabpuenaHa «Xumua. 10 knacc. basosbiii yposeHb» / O.C.
Fabpuensn, MN.H. bepesknH, A.A. Yiwakosa u ap.. — 3-e u3a,., crepeotun. — M.: ipoda, 2014. — 253, [3] c.

4. Bonosuk B.B., Kpyteukan E.[l. OpraHn4eckaa XmMuaA: BONPOCbI, yNpasKHeHus, 3a4a4m, TecTtbl. lNocobue ana ctapuweknaccHukos.- Cl6:
CMWO Mpecc, 2014

YyebHO-meToaNUYECKUA KOMMIEKT:
1.Xumusn.10knacc: yuebHMK ans obuieobpasosaTenbHbix yupexkaeHuin/ 0.C. FabpuenaH M: Apoda-2013-2015r

2. Xumma. 10 knacc: yueb. ana obuieobpasosat. yupexkaeHuit / 0.C. NabpuenaH, ®.H.Mackaes, C.}O. lMoHomapés, B.W. TepeHuH; noa  pea.
B.U.TepeHnHa.14- uspganne M.: lpoda, 2014-2017r.

UHTepHeT-pecypcbl:

- http://edu.ru/index.php ®eaepanbHbiii noptan «Poccuitckoe obpasoBaHue»



- http://www.pedsovet.org Bcepoccuiickmii MHTepHeT-MNeacoser.

-http://school-collection.edu.ru/ «EamnHas konnekuma LUndposbix ObpasosBaTenbHbIx PecypcoB» (Habop undposbix pecypcos K yyebHukam O.C.
labpuensaHa

-http://him.1september.ru/index.php — }ypHan «Xumusa».
www.km.ru/education - yuebHble MaTepuanbl 1 cioBapu Ha caiite « Knupmnn u Medboguin»
-http://djvu-inf.narod.ru/ - anekTpoHHaa 6ubnnoTeka

[lononHuTenbHaa auTepaTypa:

1. Xumua. 10 knacc. KapTtouku 3agannii. — Capatos: /inuen, 2014. — 128c.
2. CoBpeMeHHbI YPOK XMMUU. TEXHONOTMK, NPUEMDBI, Pa3paboTKn yuebHbix 3aHATU / U.B.MapkuHa. — fipocnasnb: AKkagemua passutma, 2014. —
288c.

3. SHumKnoneams ans petent. (Tom 17.) Xumua. — M.: Mup sHUmMKnoneamn AsaHTa+, Actpenb, 2010. — 656¢.


http://school-collection.edu.ru/
http://him.1september.ru/index.php
http://www.km.ru/education
http://djvu-inf.narod.ru/
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Pabouas yueOHasi nporpamma
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yuuTtest Beaiukornonoi JI.b.
aast 11 kiaacea
Ha 2017/2018 yuyeOubiii roa

CocraB/iena Ha OCHOBe IPHMEPHOH NMPOrpaMMBbI
Kypca Xumuu s 8-11 knaccoB 0611e00pa3oBaTeIbHbIX Y4 peKIeHHH

Astop: O.C. I'abpuensin

7-u3nanue, crepeorun. — M.: /Ipoda, 2010




MosacHUTenbHaA 3anUcCKa

Pabouasa nporpamma y4ebHOro Kypca xumun ans 11 knacca coctaBneHa Ha ocHose [porpammbl cpegHero (nosHoro) obwero o6pasoBaHMA NO XMMUU U
aBTopckon nporpammsl O.C.MabpuensHa, cooTseTcTBYOWEN PepepasbHOMY KOMNOHEHTY [ocyAapCTBEHHOIO cTaHAApTa obwero o6pasoBaHMA U AONYLLEHHOM
MuHUCcTepcTBOM 06pa30oBaHMA M HayKu Poccuiickon ®eaepaunn. ( Mporpamma Kypca xmummnn ansa 8-11 knaccoe o6uieobpasoBaTtesibHbIX yupeskaeHnin /
O.C.labpuensH. — 7-e usgaHue, crepeotunHoe — M.: ipoda, 2010.).

ABTOPCKOM Nporpamme COOTBETCTBYET yuebHUK: Xrumua. ba3osbiit yposeHb, 11 kn.: yuebHuK/ O.C. Tabpuenad.- M.: Apoda, 2013-15
U3yyeHne xumunmn Ha 6a3oBom ypoBHe cpegHero (nonHoro) o6uwero o6pa3oBaHMA HaNPaB/EHO Ha AOCTUXKEHUE CIeAYIOWMUX Lieneii:

* OCBOEHMWeE 3HAHUW O XMMMYECKOWN COCTaBNAIOLWEN eCTECTBEHHOHAYYHOM KapTUHbI MUPA, BarKHENLWMX XMMUYECKMX NOHATUAX, 3aKOHAX U TEOPUSX;

+ OoBnageHWe YMEeHUAMM NPUMEHATb NOYyYeHHbIe 3HAHUA ANA 06bACHEHUA Pa3HOO6PA3HbIX XMMMUUYECKUX ABAEHMI U CBOMCTB BELLECTB, OLLEHKN PO XMMUUN B
Pa3BUTUM COBPEMEHHbIX TEXHOOTUIA U NOYYEHUN HOBbIX MaTepuanos;

+ pasBuUTME NO3HABATE/IbHbIX WMHTEPECOB M WHTENNEKTyaNbHbIX CMOCOBHOCTE B NpOLEcCe CaMOCTOATENbHOTO MPUOBPETEHUA XMMMYECKMX 3HaHWA C
NCMNO/b30BaHNEM PAa3/IMYHbIX UCTOYHUKOB MHPOPMALMM, B TOM YUC/IE KOMMbIOTEPHBIX;

+ BocnuTaHue y6e)KAeHHOCTU B NO3UTUBHOWM POAN XMMWUWU B U3HM COBPEMEHHOrO 06LLecTBa, HEOBXOANMMOCTU XMUMUYECKM TPaMOTHOrO OTHOLIEHUA K CBOEMy
30,0PO0BbIO U OKpYXKaloLen cpeae;

* MPUMEHEeHUEe NOJIyYEeHHbIX 3HAHUI M YyMeHMit ana 6e30MacHOro MCNo/b30BaHMA BELLECTB M MaTepManoB B BbiTy, CEIbCKOM XO3ANCTBE M Ha MPOU3BOACTBE,
peleHnn NPaKTUYECKUX 3334 B MOBCEAHEBHOM XMU3HW, NpeaynpekaeHUa ABAeHN, HAHOCALLMX BPes, 340P0BbI0 Ye/I0BEKA M OKpYsKaloLweil cpeae.

O6wan xapaKTepucTMKa npegmeTa

Kypc obuwein xmmun 11 Knacca HanpaBfieH Ha peleHue 3a4avyu MHTEerpaumm 3HaHWA y4alMxca NO HEeOopPraHMYecKoM M OpraHMYecKon XMMUKM C Lenbto
bGOPMUPOBAHUA Y HUX eANHOM XMMUYECKOM KapTuHbl MMpa. Begywiana ngea Kypca — eAMHCTBO HEOPraHWYeCcKoW M OpraHMYecko XMMUM Ha OCHOBE OBLLHOCTU UX
NOHATUIM, 3aKOHOB 1 TEOPUIA, A TaK}Ke HA OCHOBE OBLLMX NOAXOA0B K KNacCMUKALLMM OPraHUUYECKMX U HEOPraHWMYECKMX BELLECTB M 3aKOHOMEPHOCTAM NPOTEKaHUSA
XMMWYECKMX pPeakuuMii mexKay HUMKU. TeopeTMUYEeCKyld OCHOBY Kypca OOLell XMMWKM COCTaBAAIOT COBPEMEHHble MNPeACTaBNeHWA O CTPOEHMW BelecTsa
(neproamMueckom 3aKoHe U CTPOEHUM aToOMa, TUNAX XMMUYECKUX CBA3EM, arperaTHOM COCTOSIHUM BelLecTBa, NOANMMEPaXx U AUCMIEePCHbIX CUCTEMAX, KaYeCTBEHHOM U



KO/IMYECTBEHHOM COCTaBe BellecTBa) U XMMMYECKOM npolecce (KnaccudmKaumm XMMUYECKMX peaKkuuii, XMMMUUYECKON KUHETUKE U XMMUYECKOM paBHOBECUW,
OKUCAUTENbHO-BOCCTaHOBUTEbHbIX npoueccax).  PaKTUYECKyld OCHOBY Kypca cocTaBaaiT o606uweHHble NpeacTaBNeHUs O Kaaccax OpraHWYeckux u
HeopraHMYeckux coeMHEHU U UX CBOMCTBaxX. Takoe NOCTPOeHME Kypca Oobllel XMMUM MNO3BONSET MOABECTU YYalUXCA K MOHMMaHUIO MaTepuanbHOCTU U
No3HaBaeMoCTM MUpPa BeLLecTs, NPUYMH ero MHoroobpasus, Bceobllein cBsA3u sBAeHUN. B cBOKO oyepesb, 3TO AAeT BO3MOXHOCTb YYalMMCA Aydylle YCBOWUTb
COBCTBEHHO XMMUYECKOE COZlepKaHNe U NOHATb POSb U MECTO XMMUM B CUCTEME HayK O Npupoae.

3HayuTeNbHOE MecCTOo B coaepxaHnn KypcCa oTBOAUTCA XUMUNYECKOMY SKCNEPUMEHTY. OH OTKpbIBAa€T BO3MOXXHOCTb (I)OpMMpOBaTb Y ydalwmnxca ymeHua paGOTaTb C
XMMUYECKNUMU BellleCTBaMM, BbINOJIHATb NPOCTble XMMHNUYEeCKHNEe onbiTbl, y4UT LUKOJIbHUKOB 6e3OI'IaCHOMy M 3KO/IONMYECKN rpaMoTHOMY o6anJ,eHmo C Bewecreamum B
6bITy M Ha npon3soAacTtee.

JlorMka u CTPYKTypUpOBaHWE Kypca MNO3BOAAIOT B MOJIHOM Mepe MCNoab30BaTb B OBYYEHWWM NIOTMYECKMEe Oonepauuu MbIWAEHUA: aHaiu3 U CUHTEs,
CpaBHEHMWE N aHAIOTUI0, CUCTEMATM3aLMIO U 0606LLLEHME.

MecTo xumum 8 6asncHom yue6Hom nnaHe
Mporpamma Kypca xumunll knacca paccumTaHa Ha 68 Yacos (2 yaca B HeAento), AONONHUTENBHO 1 Yac BblAeNEeH U3 LUKOIbHOTO KOMMOHEHTA.

B pabouyto nporpammy BHECEHbI CeAYOWMNE U3MEHEHMA, YTBEPKAEHHbIE HAa 3acegaHnn MO yuntenein MBOY «COLLUN21», npotokonNel ot
29.08.2017r.

1. WMN3meHeHO KONMYeCcTBO YacoB Ha U3yYeHUe TeM:
Tema Nel «CtpoeHue aToma» -7 yacos/6

TemaNe2 «CtpoeHue Beuectsa»- 10 yacos/26
TemaNe3 « Xummuyeckue peakumm»- 144acos/16
TemaNe4 «BelecTsa 1 ux ceoicTsa»- 19 yacos/18

2. C uenbto BbINONHEHMA TPebOBaHWUI CTaHAAPTA M YCUIEHUA MPAKTUYECKOM HamnpaB/iIeHHOCTM Kypca B paboyyto NMporpaMmmy BK/HOYEHDI
AOMNOIHUTENIbHbIE



TEMbI:

Tema No5. «XMMUYeCKUIA NPaKTUKYyM» -54acoB;

TemaNe6. «Xvmus B *Kn3HM obLecTBa»-84acos;

TemaNe7. «O6o6uweHne» -5 yacos. ABTOpCKan nporpaMma paccumTaHa Ha 68 4yacoB C pe3epBOM BpemeHM 2 yaca. Pabouas nporpamma TaKxke
paccuMTaHa Ha 68 YacoB, M3 HUX 2 Yaca pe3epBHoe BpeMs. Paboyas nporpamma OpMeHTMPOBaHa Ha UCMOb30BaHNE yye6bHUKa:

Xumus. bazosbit ypoBeHb, 11 ki.: yuebHuk/ O.C. TabpuenaH.- M.: ipoda, 2013-15

[aHHan paboyas Nnporpamma MoKeT bbITb peasin3oBaHa NPy UCNOIb30BAHUN TPAAULLMOHHOM TEXHONOMMU 00yYeHMA, @ TaKKe 31EMEHTOB APYrunx
COBpEeMeHHbIX 00pa3oBaTe/IbHbIX TEXHOJIOTUI, NepeaoBbix GOPM U METOA0B 00yUYeHUs, TaKUX Kak NPobieMHbIN MeToA, pasBMBatoLee obyyeHme,
KOMMbIOTEPHbIE TEXHO/IOTMU, TECTOBbI KOHTPO/Ib 3HaHUI U AP. B 3aBUCUMOCTU OT CKNOHHOCTEN, NOTpebHOCTel, BO3MOXKHOCTEM 1 cnocobHocTen

KaXX40ro KOHKpPETHOro Ksiacca B napannenn.

KOHTpO/b 33 ypOBHEM 3HaHWI yyalLMXcs NpesycMaTpuBaeT nposeaeHne NabopaTopHbIX, MPAKTUYECKUX, CAMOCTOATE/IbHbIX, KOHTPOJIbHbIX PaboT, Kak B
TPaSMLMOHHOM, TaK U B TECTOBOM popmax.

B paboueit nporpamme Hall/M OTPAXKEHME LLENU U 33434MN U3YYEHMA XMMUM Ha CTYNEHN NOAHOro obwero o06pasoBaHuUs, U3/10XKEHHbIE B
NOACHUTENbHOM 3anncke MNpumepHOM NPOrpaMmmbl MO XMMUK. B HEWN TaK XKe 3a10KeHbl BO3SMOXKHOCTM NPeAyCMOTPEHHOIO CTaHAAPTOM
dopmupoBaHma y obyyatowmxca obuieyuebHbIX yMEHUI U HAaBbIKOB, YHUBEPCAIbHbIX CNOCO6ax AeATENbHOCTU U KNHOYEBbLIX KOMMETEHL M.

anIHLI,VII'IbI 0T60pa OCHOBHOro M gonosHUTENBbHOIO CcoepPKaHMA CBA3aHbl C NPeeMCTBEHHOCTbIO u,eneﬁ 06pa3OBaHI/I’r'I Ha Pa3/InvHbIX CTyNneHAX U YPOBHAX
O6y‘-IeHMﬂ, NornKom BHYTPUNpeagMeTHbIX CBA3el, a TakK XKe BO3pPaCTHbIMU 0cobeHHoCTAMM y4yalwunxca.



Conep:kanue y4eOHOT0 npeamera

TEOPETUYECKHE OCHOBBI XUMHU
CoBpemeHHble NpeacTaBNeHUA 0 CTPOEHUM aToMa

Atom. W3oTonbl. ATOMHble o0pbuTanu. s-, p-anemeHTbl. OCOBEHHOCTU CTPOEHMA 3INEKTPOHHbIX 0060NOYEK aTOMOB MEPEXOAHbLIX 3/1EMEHTOB.
Mepuoanyeckunii 3aKOH 1 Nepmoamyeckas cucTema Xummdeckux anementos [.M.MeHgeneesa.

Xnmunyeckas cefasb

KoBaneHTHaa cBA3b, ee Pa3sHOBNOHOCTU N MEXAHU3MbI O6pa3OBaHMﬂ. 3J'IEKTpOOTpVILI,aTEI'IbHOCTb. CreneHb OKMCNEHMA M BANEHTHOCTb XMMMYECKUX
anemeHToB. MOHHAA cBA3b. KaTMOHbI M aHMOHbI. MeTananyeckas ceAsb. BopopoaHas ceasb.

BewectBO

KayecTBEHHbIN 1 KOZIMYECTBEHHbIN COCTaB BeLLECTBA. BelllecTBaMONEKYNAPHOTO N HEMOIEKYNAPHOIO CTPOEHMA.

MpUYMHBLI MHOTOO6Pa3nA BELLLECTB: M3OMEpPUA, TOMONOMUA, aNNoTpoNus.

fiBneHuna, nponcxogAalLme nNpm pacTBOPEHNM BELLECTB — Pa3pyLUEHME KPUCTANNYECKOM peleTKkM, anddysus, anccoumaums, rmgpataumsa.

YucTble BewwecTBa U cmecu. MICTUHHbIE pacTBopbl. PacTBopeHue Kak GpU3NKOo-XMmMmueckmnin npouecc. Cnocobbl BbiparkeHMA KOHLEHTPaLUM PacTBOPOB:

MaccoBan 019 PacTBOPEHHOro BelllecTsa. Juccoumnanms 3NeKTPOMTOB B BOAHbIX pacTBopax. CuibHble U cnabble 3/1eKTPONTLI.

30K, renun, NOHATUE O KONNOMAAX.

Xumunueckue peakuum

Knaccuounkauma XMMUYECKMX peakLmii B HEOPraHMYeCKoM 1 OpraHUYEecKomn XMMUK,

PeaKkumu noHHOro obmeHa B BOAHbIX pacTeopax. Cpeaa BoAHbIX pacTBOPOB: KMCNasA, HEMTPanbHas, Weno4YHasn. BogopoaHblii nokasatens (pH) pacteopa.

OKNCANTENbHO-BOCCTAHOBUTE/IbHbIE peakuunun. 3}'IEKTpO}'IVI3 pacTBOpOB U pacnaiaBoB.



CKOpOCTb peaKkumu, ee 3aBUCMMOCTb OT Pa3/IMYHbIX GpaKTopoB. Katanums.

OGpaTMMOCTb peaKu,Mﬁ. Xnmmyeckoe paBHOBECHE U cnocobbl ero cMmeLleHunA.

HEOPTAHNYECKAS XUMHUA
Knaccndurkauma HeopraHMYecKnx coeamHeHnn. XMuMnyeckne CBoMCTBa OCHOBHbIX KN1acCOB HEOPraHUYECKUX COeAUHEHWNIA.

Mertamisl. SHGKTpOXI/IMI/I'{CCKI/Iﬁ paa HaHpﬂ)KCHI/Iﬁ MCETAIJIOB. O6IIII/IC CITOCOOBI MOJIy4YCHUA MCTAJLIIOB. IlonsTue o KOppO3unu MCTAJlJIOB. Cnoco0Obl 3alllUThI

OT KOPPO3UH.
HemeTannbl. OKUCAUTENBHO-BOCCTAHOBUTE/IbHbBIE CBOMCTBA TUNUYHbLIX HeMeTanNoB. O6Lan XapaKTepucTMKa NoArpynnbl raJoreHos.

IKCIIEPUMEHTAJIBHBIE OCHOBbI XUMHWHA
Mpasnna 6e3onacHocTM Npu paboTe ¢ eAKNMMU, TOPHOUNMMM U TOKCUYHBIMUN BELLECTBAMM.

MpoBeaeHWEe XMMUYECKUX PEAKLMIA B pacTBOpaXx.
MpoBeaeHNEe XMMUYECKUX PEAKLMIA NPU HarpeBaHWK.

KauecTBeHHbI M KOAMYECTBEHHbIM aHanu3 BellecTs. OnpeaeneHne xapaktepa cpedpl. MHAMKaTOpbl. KayecTBeHHble peakuuu Ha HeopraHuyeckue
BELLECTBA M MOHbI, OTAE/bHbIE KMACChl OPraHMYECKUX COEANHEHWNN.

XUMUA U XKN3Hb
Xvumua n 3goposbe. JlekapcTa, GepmeHTbl, BUTaMMHbI, TOPMOHbI, MUHepanbHble BoAbl. Mpo6iembl, CBA3aHHbIE C NMPUMEHEHWEM /IeKapPCTBEHHbIX

npenaparos.
Xvmuma n nuwa. KanopmninHocTb KMpos, 6enKoB 1 yrieson0B.
Xvmuma B NoBCcegHEBHOM XM3HWU. Motolme 1 yncTalme cpencrea. MNpasmna 6esonacHol paboTbl co cpeacTBamm BbITOBOM XUMUM.
XMMUUecKne BeLLLecTBa KaK CTPOUTE/IbHbIE M NOAEN0YHble MaTepuabl. BellecTsa, cnonb3yemble B Noanrpadum, ) XMBomnucK, CKyAbnType, apxmTekType.
O6Lwwme NpeacTaBAEHUA O NPOMBILLIEHHbIX CNOCOHax NOMYYEHUA XMMUYECKUX BeLLecTs (Ha Nnpumepe NPomn3BOACTBa CEPHOM KUCIOTbI).

Xnumunyeckoe 3arpAsHeHue OKDY)'KaIOLLI,Eﬁ cpenbl n ero nocneancreuAa.



briTOoBasg xumMmueckas rpaMOTHOCTb.

YyebHO-TemaTnyeckuim nnaH

HaumeHoBaHue pa3aenos n Tem YpOKOB Bcero U3 Hux
yacos NPAKTUYECKUX | KOHTPONbHbIX | TemMbl KOHTPObHbIX paboT
pa6or pabor

1.CtpoeHue aToma 7 1 KoHTponbHas paboTta Nel
«CTpoeHne aToma»

2.CTpoeHue BeLLecTBa 10 1 KoHTposbHasa pabota Ne2
«CTpoeHue BelLecTBa»

3. Xummnyeckme peakumm 14 1 KoHTponbHas paboTta Ne3
«XMMUYECKne peakumm»

4.BelecTBa M UX CBOMCTBA 19 1 KoHTponbHaa pabotaNed
«BellecTBa 1 nx cBocTBa»

5.XMUYECKNIA NPAKTUKYM 5 5

6.XMuA B }K13HM obLlecTBa

7.0606uWeHne 5

Bcero 68 5 4

Tpe60BaHMA K YPOBHIO NOATOTOBKU BbIMYCKHUKOB

B pe3ynbrare u3yueHuss XuMuu Ha 0a30BOM YPOBHE YUEHHUK JTOJIKEH

3HaTb/NOHMMaTb




o BaKHelllMe XMMUUYECKMe NMOHATUA: BeuwecTso, XUMUYECKUI 3/1IEMEHT, aTOM, MOJ1IEKYNA, OTHOCUTE/IbHbIE aTOMHAA U MOJEKYNAPHAA
MacCbl, MOH, annoTponuAa, n3oTonbl, XMMHNYECKaA CBA3b, 3NEKTPOOTPULATENBHOCTb, Ba/ZIEHTHOCTb, CTENEHb OKUCNEHWUNA, MOJZIb, MONAPHAA MacCcCa,
MOJ'IFIprIﬁ O6'beM, Beuwecrea MOJIERKYZIAPHOIO U HEMOJIEKYNIAPHOIoO CTPOEHUA, PACTBOPbLI, 3NEKTPO/IUT U HEINEKTPOIUT, SNEKTPONIUTUYECKAA
anccoumnauymna, okMcanTesb U BOCCTaHOBUTE/Ib, OKNC/1IEHNE U BOCCTAaHOB/1IEHNE, TENNoBOM Sd)d)eKT peakunn, CKOpocCTtb XMMUYECKOM peakunn, Katanus,
XMMHU4YeCKOoe paBHOBECHE, yrnepop,Hblﬁ CcKener, (I)yHKLI,MOHal'IbHaﬂ rpynna, naomepua, romonorna;

. OCHOBHbI€e 3aKOHbl XMMMU:COXPaAHEHMA MACChl BELLLECTB, NOCTOAHCTBA COCTaBa, NEPUOANYECKUIN 3aKOH;
. OCHOBHbIE TEOPUM XMMUN: XMMUYECKOW CBA3U, SNEKTPONIUTUYECKOM AMCCOLMNALLIUN, CTPOCHUA OPraHUYECKMUX COeANHEHWU;
. BaXKHelluMe Belw,ecTBa U martepuanbl: OCHOBHblE METaf/ibl U CMiaBbl; CEPHAasA, COMAHAA, a30THAA M YKCYCHas KUCAOTbI; LLENoYN,

aMMMaK, MUHepasbHble ya0bpeHUs, MeTaH, 3TUNeH, aueTuneH, 6eH30/, 3TaHO/, KUPbl, Mblaa, FOKO3a, Caxapo3a, Kpaxmasn, KnetyaTka, 6enku,
NCKYCCTBEHHbIE N CUHTETUYECKME BOJIOKHA, KayuyKK, NNacTMacchl;
ymeTb

. Ha3bIBaTbM3Yy4YEHHbIE BELLECTBA NO «TPMBUASIBHON» NAN MEXAYHAPOAHOM HOMEHKNATYPE;

° onpeaenATb:Ba/IEHTHOCTb U CTEMNEHb OKUCIEHWUA XMMUUYECKUX S/IEMEHTOB, TUM XMMUYECKOM CBA3N B COEANHEHUSAX, 3aPAL MOHA, XapaKTep cpeabl B
BOAHbIX PACTBOPaX HEOPraHMYECKUX COeAUHEHNI, OKUCANTENb M BOCCTAHOBUTE b, NPUHAANEKHOCTb BELLECTB K Pa3/IMYHbIM KNacCam OpraHUYeCcKUX COeANHEHN;

° XapaKTepu30BaTb:3/IEMEHTbI MasibiX MEPMOAOB MO UX MOJIOKEHUIO B Nepuoandeckoi cucteme [.M.MeHaeneeBa; obuimMe XMmMyYeckne CBOMCTBA
METaN/IOB, HEMETA/IZIOB, OCHOBHbIX K/JaCCOB HEOPraHWYECKUX W OPraHUYecKUX COeAMHEHWUN; CTPOEHME U XMMUYECKUE CBOMCTBA WM3YYEHHbIX OpPraHUYecKkux
COeaMHEHN;

° 06DbACHATL:3aBUCMMOCTb CBOWCTB BELLECTB OT MX COCTaBa W CTPOEHUA; NPUPOAY XMMUYECKOM CBA3U (MOHHOM, KOBA/IEHTHOM, METaNINYecKon),
3aBUCUMOCTb CKOPOCTH XUMUYECKoMN peakumnn n NnoNoXKeHnA XMMnN4eCKoro paBHoBecHA OT Pa3/IMYHbIX d)aKTOpOB;

° BbINO/IHATb XMMUYECKUIH IKCNEPUMEHT MO PACNO3HABAHMUIO BaXKHENLLIMX HEOPraHUYECKUX U OPraHUYECKUX BELLECTB;

° NPOBOAUTb CAMOCTOATE/IbHbIM MOUCK XMMMUYECKON MHOOPMALMKU C UCMOIb30BAaHMEM Pa3/IMYHbIX UCTOYHMKOB (Hay4YHO-MOMNYNSAPHbIX

M34aHNIN, KOMNbIOTEPHbIX 633 AaHHbIX, PecypcoB MHTepHEeTa); MCNO/Ib30BaTb KOMMbIOTEPHbIE TEXHONOMMU ANA 06paboTKM M Nepesayn XMMUYECKOM
nHdopMaLmnmn 1 eenpesCcTaBeHUs B Pa3IMYHbIX GOpMax;
NCNnosb3oBaTb I'IpMOGPETEHHbIe 3HaHMA U YyMeHUA B I'IpaKTM‘-IECKOﬁ AeATe/NIbHOCTU U I'IOBCEAHEBHOﬁ XWU3HU ONAa:

L 06BACHEHUA XMMUYECKUX ABNEHUN, npouncxogAawnx s npupoae, 6bITy M Ha NPOnN3BOACTBE,

° onpegeneHnAa BO3MOXHOCTU NMNPOTEKAHUA XMMUNYECKUX HPEBan.LEHMVI B Pa3/IMYHbIX YC/IOBUAX N OLLEHKUN UX I'IOCI]E,CI,CTBVI%,‘
° 3KOJ1I0TNMYeCKM rpamMoTHOTO NnoBeaeHNA B OKDY)‘KaIOLLI,Eﬁ cpeae,;

L OLLeHKHN BIMAHNA XMMNYECKOTO 3arpA3HeHUA Opr)KaIOU.LeVI cpedbl Ha OpraHM3m 4yenoBeKa U gpyrmue mseble opraHmn3mbil;
° 6e3onacHoro 06paLIJ,EHI/I’r'I C ropro4nmmn U TOKCUYHbIMU BELLECTBAMMU, na6opaTopr|M 060pyp,OBaHVIEM,'

L NpUroTosaeHNA PacTBoOpOB 3aA3HHOVI KOHUEHTpauuun B 6bITy M Ha NPOnN3BOACTBE,

L KpI/ITVI‘-IECKOI‘/JI OLLE€HKN OOCTOBEPHOCTHN XMMMUYECKOM VIHd)OpMaLI,I/IM, nocwnarom,eﬁ M3 Pa3HbIX NCTOYHUNKOB.



MaTtepuanbHO-TeXHU4YECKoe obecneuyeHune 06pa303aTeanoro npouecca:

TexHuyecKkue cpeacrsa obyueHua:

1.KomnbtoTep.

2.MpoeKTop.

O6opypoBaHue:

36.
37.
38.
39.
40.
41.
42.

BbiTAXKHOM WKad

Konnekuuu peakTMBOB MO HEOPraHMYECKOM N OpraHNYeCKONXMMNK

KomnneKTbl xummyeckoro o6opyaoBaHMA A41a NpoBeAeHUA NPAKTUYECKUX PaboT yyYalwmmumncs
KomnieKTbl xumunyeckoro obopynoBaHMA 418 NpoBeseHna 4eMOHCTPALMOHHbIX ONbITOB
Mepuoanyeckasa cuctema xmmmyeckmnx anemeHtos [.1. Mengeneesa

Tabnuvua pactBoprUMOCTH

Paf akTUBHOCTM MeTaNNoB

MeTtoauyeckne nocobusa gna yuutens:

PWNPE

labpuensH O.ClMporpamma Kypca xumumn ana 8-11 knaccos obweobpasoBaTenbHbIX yupexaeHuit. - M.: Opoda, 2010-78c.
labpuensH O.C, NbicoBa I'.T., BBegeHcKan A.l. Xumua. 11 knacc: B 24. Y.I: HactonbHas KHura yuutens. - M.: Opoda, 2010. - 320c.
rabpuensH O.C, NibicoBa I'.T'., BBegeHcKan A.l. Xumua. 11 knacc: B 24. Y. Il: HacTonbHana KHUra yuntens. - M.: ipoda, 2010. - 320c.
Xumus. 11 knacc. ba3oBsbiit yposeHb: meToa.nocobue / O.C.Iabpuenan,A.B.Awykosa. — M.: poda, 2014 — 191c.

YyebHo-meToaNYEeCKNii KOMNNEKT:



1.

Xumus. bazosblt ypoBeHb, 11 ka.: yuebHur/ O.C. TabpuensaH.- M.: poda, 2013-2015

2.Tectbl No xumuu: 11-i Ka.: K yuebHmky O.C.FabpuensaHa u ap. «Xumua.11» / M.A.Pa6os, E.FO.HeBsckas, P.B.JluHKo — M.:DKk3ameH, 2014. — 159c.

DononHutenbHana AuTepatypa ANA yuutens

~

7.
8.
9.

CTaHAapT OCHOBHOrO 0bLWwero o6pasoBaHMA MO XMMUMU.

Mporpamma Kypca xumum gna 8-11 knaccos obuweobpasoBaTenbHbIX yupexaeHnin/O.C.lFabpuensH- M.: Apoda,2010

lrabpuensH O.C., Octpoymos WU.I. Obwan xumma B TecTax, 3afadax, ynpaxHeHnusx. 11 knacc: Yuyeb.nocobue gns obueobpasoBsar. yupexgeHui. - M.:
Opoda, 2010.- 304c.

Pageuknin A.M., Topwkosa B.I1., Kpyravkosa J1.H. Angaktuyeckuii matepuan no xumum ans 10-11 knaccoB: nocobue gns yuutena. — M.: [pocseuieHne,
2014.-79c.

Kum E.M. Xummna. 10-11 knaccobl. MpaKktnyeckme pabotol. — Capatos: Jluuei, 2014r.

Xumuma 11 Knacc: KOHTPOAbHbIE U MPOBepoYHble pPaboTbl K ydebHuky O.C.FabpuensHa, T.[.Jlbicosoi «Xumwua.ll» / O.C.FabpuensaH, M.H.bepesKkuH,
A.A.Ywakosa u ap. — M.:[lpoda, 2014. -176 c.

Tectbl no xumun: 11-i1 Kn.: K yuebHuky O.C.lNabpuensara n ap. «Xumua.11» / M.A.Pa6os, E.}0.Hesckas, P.B.JluHko — M.:3k3ameH, 2014. — 159c.

TecTbl no xumuu. 10-11 ka.: yue6Ho-meToa.nocobue / P.M.Cyposuesa, /1.C.MNy3el, H.U.OctaHHuit.- M.: [ipoda, 2014.-122 c.

Xumma. 11 knacc. KapTouku 3agannin. — Capatos: /inuen, 2013. - 112 c.

10. Xvmua.11 knacc: NoypouHble nnaHbl no yuebHuky O.C.FabpuensHa, I.l./Ibicosoii/AsT.-cocT. B.l.[leHucosa. Boarorpaa: Yuntens,2014-208c.
JononHuTtenbHaa autepartypa ANa yyawmxca

1.
2.
3.

Babkos A.B., Monkos B.A.- O6uias 1 HeopraHuyeckasa xumusa: NMocobue ana cTaplieKNacCHUKOB 1 abutypueHTtos. M.MpocselleHne, 2013— 384 c.
KysbmeHko H.E., EpemuH B.B Hauyana xumumu. Yueb. nocobue ana ctaplleKNacCHUKOB M NOoCTynatowmx B By3bl.. — M.: lpoda, 2013. — 324 c.

Er3 Xumusa: peanbHble 3aaaHua: / aBT.-cocT. KopouleHko A.C., CHactuHa M.T.- M.: ACT:Actpenb, 2014— 2015(denepanbHbliit UHCTUTYT Neaarormyeckmnx
MU3MepeHUn).

MULTIMEDIA - noaaeprKa npegmera

1.
2.

BupTyanbHana wKona Knpunna n Medogma. Ypokn xumuun. 10-11 knaccol. — M.: 000 «Kupunn n Medogmuiny, 2013
Xumuna. MynbTumeamiiHoe yuebHoe nocobue Hoeoro obpasua. — M.: 3A0 MpoceeweHne-MEQUA.

UHTepHeT-pecypcbl:



- http://edu.ru/index.php ®eaepanbHblit noptan «Poccuitckoe obpasoBaHme»

- http://www.pedsovet.org Bcepoccuiickuii MHTepHeT-Meacoser.

-http://school-collection.edu.ru/«EguHas konnekuma Lindposbix O6pasoBaTenbHbix Pecypcos» (Habop umdpoBbix pecypcos K yuebHukam O.C. NabpuensHa
-http://him.1september.ru/index.php — }kypHan «Xumua».

www.km.ru/education - yuebHble maTepuranbl U CI0Bapu Ha caiTe « Kupuan n Medoaunin»

-http://djvu-inf.narod.ru/ - anekTpoHHan 6ubamoTeKa
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