8 kiacce

IlosicHuTeIbHAS 3anMCKa

PaGouas mporpamma mo y4eOHOMY MpeaMeTy «XuMHsS», 8 KiIacC COCTaBlieHa B

COOTBETCTBUM TpeOOBaHMIMHU (DeIepaTLHOTO KOMIIOHEHTa TOCYAApCTBEHHOTO CTaHIapTa
obmero o0pa3oBaHMs, TPUMEPHOW MPOTPaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs IO
xumun 8 kimacc, M.: IlpocBemenre», 2019 r., ydeOHO — METOJIHMYECKOTO KOMIUIEKCA
y4eOHOro npeameTa «Xumus», 8 Kiacc:

yueOHUK 111 oOmeoOpazoBarenbHblX yupexaenuii Pymsuruc I'. E., ®@empaman .
I'. Xumusi. Heopranmueckas xumusi. 8 kiacc. - M.: [Ipocsemenue, 2019 r;
TUIAaKTHIECKUA Marepuan mno xumud st 8-9 kmaccoB. [locoOue s yduresns.
Paneuxunit A. M., 'opmikosa B. II. - M.: [IpocBemenue, 2008r;

Xomuyenko U.I'. Pememne 3amay nmo xummit. — M.: PUA «HoBas BomHay: M3narenn
Ymepenkos, 2008. —256 c.

Xumusa.8-11 kmaccwl: pa3BepHyTOE TEMATHIECKOE IUIAHMPOBAHHUE IO y4eOHHKaM
I'.E. Pynsuruca, ®.I'. ®enpamana 2007-2008 rogos (6a30BbIii ypoBEHb)/ -
Bonrorpan: yaurens, 2009.71c¢)

COopHHK HOpMAaTHBHBIX JOKyMeHTOB. Xummsi/coct.D.J[. [nenpos. Al

ApkanbseB.- 2-¢ ma.,crepeoturt.-M.: [[poda,2008.-112¢

Panenxunii A.M., I'opmkoBa B.I1. JImmaktnaeckuii Matepuan mo Xumud st 8-9
KJaccoB: nmocobwue s yuurens. — M.: IIpocsemenue, 2005 — 80 c.

Xumusi. CructemMa MOATOTOBKH K UTOTOBOMY SK3aMEHAIO HHOMY TE€CTHPOBaHHIO
(pa30op TUIMY HBIX 3a/IaHHI, TEeMAaTUIECKHE W UTOTOBBIE TECTHI). 9KJIACCOB / aBT.-
coct. B.I'./lenucoBa.- Boarorpan: Yuwurens, 2007. -143c.

Xumus. 8 Kiacc: nmoypounele TwiaHel 1o yueonuky [.E. Pym3utuca,

O.I" Penpnamana / aBT.-cocT. M.B. KnszeBa.- Bonrorpan: Yuwrens, 2011.-203 c.

HcxoaHbIMH TOKYMEHTAMM JIJIsI COCTABJICHHS MpuMepa pabodeil mporpaMMbl SIBIIHCH:

3axoH «O0 00pazoBaHUM»

IMprkas MuroOpasoBammst Poccu ot 05.032004 1. Ne 1089 «O0 yIBepKueHH
dbenepaTbHOTO KOMTIOHEHTa TOCY/IapPCTBEHHBIX 00pazoBaTeIIHHBIX CTaHIapTOB
HAYQITLHOIO OOIIETr0, OCHOBHOTO OOIIECTO, ¥ CPeIHEro (TI0JIHOI0) OOIIEro 0Opa3soBaHMs»
[licemo  MumoOpasoBamst  Poccrm ot 20022004 1. Ne  03-51-10/14-03 «O
BBCICHM  (pelICpaThbHOTO KOMIIOHCHIA  TOCYHAapCTBEHHBIX  OOpa30BaTeIIbHBIX
CTAHIAPTOB HAYATLHOTO OOITEro, OCHOBHOTO OOIIEro M CpeaHero (TOJHOTO) OOIIEero
00pa30BaHHTY

[Mpukaz MunoOpazoBarmst Poccri ot 09.032004 1. No 1312 «O0 ymBepKIeHM
(denepabHOro  OBKCHOTO  y4eOHOTO ITIAHA M IPUMEPHBIX YUEOHBIX IUIAHOB  JUII
00IIe00pa3oBaTebHbIX  yUpekaeHmii  PD,  peamBylonmmx — mporpaMMbl  OOIIEro
00pa3OBaHMTY

I[Iucemo  Mumobprayku  Poccrn ot 07.072005 1. «O TpuMepHpIX mporpaMMax 1o
yaeOHpIM TIpe/MeTaM (peIepaTLHOTO OAa3UCHOTO yUeOHOTO IUIAHA

®denepabHBIE  KOMIIOHEHT TOCYIAapPCTBEHHOTO CTaHAapTa oO0Imero o0Opa3oBaHuM,
YTBEP)KICHHBIM TprkazoM MuHoOpazoBanmss P® Ne 1089 o1 09.03.2004;

[IpnvepHple TporpaMMbl 1O y4eOHBIM TpenMeTaM  (perepanbHOro  0a3ricHOTO  yaeOHOTO
miana [IpumepHas mporpaMma OCHOBHOTO  00ImIero oOpa3oBaHUs [0 XHMUU
(6azoBeii  ypoBeHb). (Xwmus. EctectBo3namme. Copaepxkanue oOpa3oBaHUS:



COOpHUK HOPMATMBHO-TIPABOBBIX JOKYMEHTOB M METOJMYECKHX MaTepHUAIOB. —
M.: Benrana-I'pad, 2007. - 192 c. — (CoBpeMeHHOE 00pa30BaHUe).

o denepanbHblii  mepeueHbr ~ y4YEOHMKOB,  PEKOMEHIOBAHHBIX  (JOMYIECHHBIX)
MuHuCTEPCTBOM 00pa3oBaHMsl K KCTIOJIBb30BaHMIO B 00pa30BaTeNIbHOM TpOIECCE B
00pa3oBare/IbHbIX YUPEKACHUAX, pPEaANBYIOUIMX 00pa30BaTesibHbIe IMPOTPAMMBI

obmiero o6pazoBanusi Ha 2006/2007 yueOHbIM TON, yTBEp)KAEHHBIM IIpmkazom
MO P® Ne 302 01 07.12.2005 r,;

MecTo npeamera B 6a3MCHOM y4eOHOM IJ1aHe

JlaHHass nmporpamMmma COAEpPXKHUT BCE€ TeMbl, BKIOUYeHHble B DenepaibHelii
KOMIIOHEHT COJepKaHusi oOpa3oBaHusi. Y4eOHbII mpeaMeT u3y4yaeTcss B 8§ Kiacce,
paccunTtaH Ha 68 wacoB (24 B HEJENI0), B TOM YHCJIE Ha KOHTPOJIbHBIE paboThl — 3 daca
JIpaKkTHieckue padoTsl 6 4acoB, naboparopHbie paboTel — 14 yacos.

Kypc «Xwumus» wuMeeT KOMIUIGKCHBIM XapakTep, BKJIIOYAeT OCHOBHI OOIICH,
HCOpPraHMIeCKOW XWMUHM. [JlaBHOW wumeed sBIsieTcsS co3MaHue 0a30BOr0 KOMIDIEKCA
OTIOPHBIX 3HAHMK TIO XHMUH, BBIpOXKEHHBIX B (OpMe, COOTBETCTBYIOIIEH BO3pacTy
yUaIIMXCS.

Hean u 3a1a4u u3ydeHusi yueOHOro npeamera « XumMmusa», 8 kiace
Henn:

e (OCBOEHHE 3HaHMili OCHOBHBIX IIOHATHH M 3aKOHOB XHMHUHM, XHMHWYCCKOU
CHUMBOJIMKH; BBIJAIOIIUXCS OTKPHITUSIX B XUMHYECKOW HAyKe; POJIM XUMHYECKOM
HaykKu B (OPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHOHAYYHOM KapTHUHBI MMpa;
METOJaX HayYHOTO TO3HAHUSA;

® OBJIaJleHHEe YMEHHSIMH HAOMOJaTh XUMHYECKHE  SIBJICHHS; MPOBOIUTH
XAMUYECKUH OKCTICPUMEHT, TPOM3BOJUTH pPacyeThl HA OCHOBE XHUMHUUYECKHX
GbopMyn BEMIECTB W YpaBHCHWA XMMHUYECKHX pEaKiui; 0OOCHOBBIBATH MECTO M
pONlb XMMHMYECKHX 3HAHHMHA B TPAKTUUECKOW JEATEIBHOCTH JIIOACH, pa3BUTHU
COBPEMEHHBIX TEXHOJIOTHI;

e pa3BUTHE TIO3HABATEJILHBIX WHTEPECOB, HHTCJUICKTYAIbHBIX M  TBOPYECKHUX
crocoOHOCTel B mpolecce  MPOBEJACHHS  XHUMHUYECKOTO  DKCIICPUMEHTA,
CaMOCTOSITEJILHOTO TPHOOPETeHUS 3HAHWA B COOTBETCTBHM C BO3HUKIIMMU
KM3HCHHBIMU TIOTPEOHO CTSAMHL

3agaum oOyuenmus:

® TIPUBUTH TIO3HABATEJIbHBIM HMHTEPEC K HOBOMY JII YYCHHMKOB TMPEAMETY UYepe3
CHUCTEMY pa3HOOOpa3HbIX TIO (QopMe YpPOKOB I3YYEHHs] HOBOTO Marepuaia,
nmaboparopHbie pabOThI, SKCKYPCUM, HECTaHIAPTHHIE YPOKUA KOHTPOJISI 3HAHWM;

e co3maBarh YCJOBHS U1 (DOPMHUPOBAaHHMS Yy yYalIMXCs MPEIMETHOW M y4eOHO-
HCCJIE10BATEIbCKOM KOMIIETEHTHOCTEM:

-Croco0CTBOBaTh (OPMHUPOBAHMIO Y IIKOJBHUKOB TMPEJIMETHBIX YMEHUM M HABBIKOB:
yMeHuss paboTarh € XUMHUYECKMM OOOpyJOBaHMEM, HAa0MI0AaTh U ONHMCHIBATH
XUMUYECKHUE SIBJICHUS, CPaBHMBATh MX, CTABUTh HECJIOKHBIE XMUMHUYECKHE OTIBITHI, BECTH
HAOJIFOJICHUST Yepe3 CHCTEMY J1a00PATOPHBIX, MPAKTUUECKUX paboT W SKCKYPCHH,

- TIPOJOJDKUTH pPa3BUBATh y OOydarommxcsi oOmeydeOHble yMEHHS W HaBBIKM: 0C000e
BHUMaHUE YJCJUTh Pa3BUTHIO YMEHHS TMEepecKa3blBaTh TEKCT, aKKypaTHO BECTH 3aliCH B
TETPaau | JI€JIaTh PUCYHKHU.



3agaum pasBUTHSI. CO3JaTh YCJIOBUS [UJISi Pa3BUTHS Yy IIKOJHHUKOB HWHTEJUICKTyalbHOM,
SMOIMOHATIb HO Y, MOTHMBAIMOHHOU ¥ BOJIEBOU C(ephl:

- CJIyXOBOW W 3pUTEIIHHON TAMSTH, BHAMAHWs, MBIIUICHUS, BOOOPaKEHHS;

-3CTETUYCCKHUX MO

-TIOJIO’KUTEJIHHOTO OTHOIIEHHUS K y4eoe;

-yMEHUSI CTaBUTh LEJIM 4Yepe3 Yy4yeOHbld Marepuan KaxJIoro ypoka, UCHOJIb30BaHHE HA
YpOKaxX KpacHBBIX HATJISAHBIX TOCOOWH, MY3BIKAIBLHBIX (ParMEHTOB, CTHUXOB, 3arajok,
oTpeJIe/ICHHE 3HAYUMOCTH JIF0OOTO ypoKa ISl KKIOTO YUEHHUKA.

3a1a4u BOCIIMTAHUA:

® CTHOCOOCTBOBaTh  BOCIHMTAHMIO  COBEPIICHCTBYIONIUXCS  COILMAIBHHO-YCTICIITHBIX
JIMIHOCTEH;

e (¢dopmupoBaHME Yy  yYalIMXCs ~ KOMMYHHMKAaTHBHOM ¥ Bal€OJIOTHIECKOU
KOMIICTCHTHOCTCH;

® BOCIMTAaHME OTBETCTBEHHOT'O OTHOIICHHS K TpHUpOJE, OEpekHOTO OTHOIICHHS K
yueOHOMY 00OpyIOBaHWIO, YMEHHE JKUTh B KOJUIGKTHBE (OOmIatecst U
COTpYIHMYATh) Yepe3 yueOHbI Marepuan KakIoro ypoka.

COAEPXAHUE YYEBHOI'O KYPCA

Paznen 1.OcHoBHbIe TOHATHST XUMHUHU (YPOBEHb AaTOMHO — MOJEKYJISIPHbIX
npeacTaABJIeHUMN)

Tema 1. «IlepBoHavyajibHble XUMHYECKHE MOHATUD) (21 vac)

[IpenmeT xumum. Xumusi Kak 4acTh €CTECTBO3HaHMWA. BemecTBa M nx cBOMCTBA. UHCTBHIE
BEIIECTBA M CMeCU. MeTobl Mo3HAaHMS B XMMUM: HAOJIOJIeHWE, dKcrepuMeHT. [Ipuembl
Oe3o0macHo paboThl ¢ 000pyAOBaHHEM | BemlecTBaMu. CTpoeHHE IUIaMEeHH.

Uucteie BemectBa M cMecH. CrocoOBl OYMCTKH BEIIESCTB: OTCTaMBaHWE, (DIILTPOBAHME,
BBITIAPYBAHUE, KpUCTAUTM3AIMS, IUCTWULIIMA. Dm3Wdeckue W XUMHYECKUE SIBJICHUS.
Xumuueckue peakiyu. [Ipu3HAKM XMMUYECKHX pEakiyii W yCJIOBUS BO3HUKHOBEHHS U
TEUECHHUSI XUMHYECKHUX PEaAKIIMIAL

ATOMBI, MOJIEKYJIbI U HOHBI. BeriectBa MOJIEKYISPHOTO M HEMOJEKYJISIPHOTO CTPOCHUS.
Kpuctammmueckue u  amopdHble BemecTBa. KpucTammmueckue pemIeTKH: HOHHA,
aToOMHas M MoJIeKyJisipHas. [IpocTele W CIIOKHBIE BeUIECTBA. XUMHWUYECKUHA SJIEMEHT.
Metamnsl ¥ HeMmeTauibl. ATOMHasi enuHMIa Maccbl. OTHOCUTENbHAs AaTrOMHas Macca.
A3k XuMMM. 3HaKM XUMHMYECKUX JJIEMEHTOB. 3aKOH NOCTOSHCTBA COCTaBa BELIECTBA.
Xummaeckre Gopmynsl. OTHOcHWTENbHass MOJIEKYJsipHas Macca. KauecTBeHHBIH U
KOJIMYECTBEHHBII COCTaB  BEILIECTBA. BbIUHCIEHMS MO XUMHUYECKUM  (opMyaMm.
MaccoBas 10J151 XUMHYECKOTO 3JIEMEHTa B CJIOKHOM BEIIECTBE.

BaneHtHoCTh  XMMHYECKHX 3JeMeHTOB. OmnpeaeseHue BaIEHTHOCTH 3JEMEHTOB IO
dopmynam OuHapHbIX coenuHenuil. (CocTaBieHHE XUMHUYECKUX (OpMyN OMHAPHBIX
COCJIMHEHHU TIO BJICHTHOCTH.



ATOMHO — MOJIEKYJSIDHOE€ YYE€HME. 3aKOH COXpaHeHuWs Macchl BelecTB. JXu3Hb u
nestenbHocTh  M.B.  JlomonocoBa. XuMUUECKHE ypaBHEHUA. TWIbI  XUMHYECKHX
peaKIMid.

IMpakTuueckasi padora Nel.IlpaBmwia TexHukum Oe3zomacHOCTH Tipu paboTe B
XUMHYEeCKOM KabuHeTe. O3HakoMJieHHE ¢ JaboparopHeM oOopynoBanueM. CTpoeHue
TUTAMEHHL.

IIpakTHyeckass padora Ne2. Ouuctka 3arps3HEHHOM MOBApEHHOM COJIN.

JdemouncTpanuu. JlabopatopHoe oOopyaoBaHHe W TIPHEMBI O€30TIACHON pabOTHI C HHM.
CnocoObl  OYKMCTKM  BEIECTB:  KpUCTAUIM3ALWs, AWCTHWULALWMS, Xpomarorpadus.
HarpeBanme caxapa. HarpeBanwe mapadumna. [openme mapaduna. BzammoneiicTBue
pacTBOpOB: KapOoHaTa HAaTpUs U COJITHOM KHUCJIOTHI, cyibdara MeIu U THAPOKCHIA
Hatpus. B3anmojeiicTBUE CBEXEOCKIECHHOTO THAPOKCHIA MEIU C PACTBOPOM TIFOKO3BI
npu OOBIYHBIX YCJIOBHSIX M MPH HAIPEBAaHUM.

[Ipumepbl TPOCTBIX M CIOXKHBIX BEIIECTB B Pa3HbIX arperarHbIX COCTOSHUSIX.
[apocTepkHEBbIE MOJIEIM MOJIEKYJI METaHa, aMMHaKa, BOJbBI, XJIOPOBOJIOPOJa, OKCHIA
yraeponaa (4). Mojenu KpuUCTALIMYECKUX peleToK. ONbIThl, MOATBEPKIAIOIINE 3aKOH
COXpaHEeHUS MacChl BEIIECTB. XUMUUECKUE COEUHEHUs] KOJMYECTBOM BellecTBa | MOJIb.

JlaGopaTopuble omnbIThl. PaccMOTpeHHe BEIIECTB C  Pa3siMYHBIMH  (PUBHMYECKUMU
cBoiictBamMu. Pasznenenwe cMecu ¢ mnomolibio Mmaraura. [Ipumepsl Qusuueckux u
XUMMYECKUX SBJICHUM. Peakiyy, WUIIOCTPUPYIOIIME OCHOBHBIE TMPU3HAKM XapaKTEPHBIX
peakipm. O3HaKOMJIEHHE C OOpa3llaMH TPOCTHIX BEMIECTB (METALIBI M HEMETAUIbI) M
CJIO’KHBIX BELIECTB, MUHEPAJIOB M TOPHBIX TOPO/I.

PacuerHble 3aga4u. BeiuucieHne OTHOCUTENBHOM MOJEKYJISIPHOM MacChl BEUIECTBA IO
dbopmyne. BpluncieHue MaccoBOW JIOJIM  BJEMEHTAa B XHMHYECKOM COEJIMHECHUM.
VYcraHoBiienne TpocTedmeid (GopMylbl  BemecTBa MO MacCOBBIM  JOJISIM  3JIEMEHTOB.
Bbuncnennss 1no XMMUUECKHMM YpPaBHEHMSIM MAacChl WIM KOJIMYECTBA BEUIECTBA IO
M3BECTHOM Macce€ WIM KOJHMYECTBY OJHOTO M3 BCTYNAIOIIMX B PEAKIMIO WIU
TMOJTyYarOIIMXCSI BEIIECTB.

Tema 2. «Kucaopoa. I'openune» (5 yacos)

Kucnopon. Haxoxnenne B mnpupone. Ilomydenwe kucimopona B jgaboparopudt |
NPOMBINUICHHOCTH. DM3MYEeCKHe UM XUMHUYECKHE CBOMCTBa Kuciopoaa. l'openue.
Oxcunpl.  Ilpumenenne kucnopoma. Kpyrosopor kucinopoma B mpupoae.  O30H,
auloTporust  kuciopoaa. Bo3agyx u ero cocrtaB. 3ammra atMoc(epHOro BO3AyXa OT
3arpsi3HEHUM.

IIpakTnyeckas padora Ne3 [lonyyeHue W CBOMCTBA KHCIOPO.A.
JemouncTpanuu. Omuueckue  cBoiicTBa  kuciopona. [lomydenne wu  coOupanue

KHCJIOPOJla METOJOM BBITECHEHUSI BO3JyXa H BOJBL. YCIOBHUS BO3HUKHOBEHHS U
npekpamnieHus: ropenrs. OmpesenieHre cocTaBa BO3ayXa.



JlabopaTopHbie onbIThbl. O3HAKOMJICHHE C O00pa3liaMU OKCHIOB.
Tema 3. «Boxopoa» (3 yaca)

Bonopon. Haxoxnaenne B mpupone. [lomydenme Bogopona B Jjaboparopud U
NpOMbIIUIEHHOCTH. Dm3uueckne H XUMHUYECKHE CBOMCTBA Bojopona. Bomoponm —
BOCCTaHOBUTENL. Mepbl Oe3omacHocTd npu pabore ¢ BojgopoioM. [Ipumenenve
BOJOPOJA.

IIpakTnueckas padora Ne4. [lonyueHre BOJOpOJa U U3YUYEHHUE €I'0 CBOKWCTB.

lemouncTpanuu. [Tonydyenne Bomopona B ammapare Kwuma, mnpoBepka BOJOpOJa Ha
YUCTOTY, TOPEHHE BOJOpPOJa, cOoOMpaHHWe BOJOpPOJA METOJOM BBITCCHEHHS BO3JyXa W
BOJIBL

JlabopaTopHbie onbIThl. B3ammoseiictBre Bogopoa ¢ okcumom mMeau (11).
Tema 4. «Boaa. PactBopb» (8 uacoB)

Bopa. Metonbl ompenieneHus cocTaBa BOAbI — aHaIM3 U cuHTe3. Dr3MyecKue CBOMCTBA
BOJbl. Bonma B mpuposie U criocoObl €€ OYMCTKH. Adpaimsi BOJABL. XUMHYECKHE CBOWCTBA
Boabl. [lpumenenne Boapl. Boma — pactBopurens. PacTBOpMMOCTH BELIECTB B BOJE.
MaccoBas 10Ji1 paCTBOPEHHOTO BELIECTBA.

JdemoncTpauuu. Avaimm3 Boabsl. CuHTe3 BOAbBL B3auMmojaelcTBHE BOJBI C HAaTpUEM:
KaIbIIFiEM, MarHueM, OKCHAOM KalbIWsi, OKcunom yriepona (4), okcunom ¢ocdopa (5) u
UCTIbITAHWE TIOJTyYEHHBIX pPAacTBOPOB HMHIMKATOpaMu. 3HAaKOMCTBO C 00OpaslaMu OKCHIOB,
KHACJIOT, OCHOBaHMM U coJied. HeWrpammsamma MmEIOYM KUCIOTOM B  IPUCYTCTBUU
VHJIMKATO pa.

Pacuérnbie 3agauun. Haxoxmenne MaccoBOW [IOJIM  PACTBOPEHHOTO BELIECTBA B
pacTBOope. BpluKcieHHe Macchl pacTBOPEHHOTO BEIECTBA W BOJBI I MPUTOTOBJICHUS
pacTBOpa OmMpeaeaEHHON KOHIICHTPAINH.

Tema 5. «KosinuecTBeHHbIE OTHOILIEHUS B XUMHUK» (5 4acoB)

KommuectBennble oTHOmeHus B xumud. KommdectBo BemectBa. Monb. MolsipHas
Macca. 3akoH ABoraapo. MoJsipHbli 00beM Ta30B. OTHOCHTENbHASI TUIOTHOCTH Ta3OB.
OOBbeMHbIE OTHOIICHUS Ta30B MPU XUMHUUECKUX PEaKIMIX.

PacuetHble 3agaunu. OObEMHbBIE OTHOLIEHUS Ta30B MPU XUMUUECKUX PEaKLUX.
Tema 6. «BaskHelilIMe KJIacChl HEOPraHUYeCKUX coeqnHeHuii» (12 yacos)

BaxHeiimue kmacchl HeopraHmdeckux coenuHeHuid. OKCHIBL COCTaB, KilacCHpUKAIWS.
OCHOBHBIC W KHUCIIOTHbIC OKCHAbL HomeHkmarypa okcugoB. Dm3udecKHe W XUMHISCKHC
CBOICTBA, MOJIyY€HUE U NPUMEHEHHUE OKCHIOB.



I'mopokcunpl.  Knaccubpukamms — runpokcuaoB.  OcxoBanmsi.  CoctaB.  Ilemoun w
HEpacTBOpUMbIE OCHOBaHusa. HomeHknarypa. Dm3nyeckde U XUMHYECKUE CBOMCTBA
ocHoBaHmid. Peakims  Heurpammsamyu. [lomydyeHne W TNpUMEHEHHME  OCHOBAHUIL
AMdoTepHbIe OKCHUIBI ¥ THAPOKCHUIIBI.

Kucnotel. CocrtaB. Knaccubukamms. Homenkmarypa. Omsuueckue ©U  XUMHUUECKHUE
CBOMCTBa KHCJIOT. BbITeCHUTEIbHBIN PSiJT METAJUIOB.

Comu. CoctaB. Krnaccupukammss. Homenknarypa. @uznueckue CBOWCTBA  COJICH.
PactBopumocTs coneii B Bojge. Xumuueckue cBoMcTBa cosieil. CrnocoObl morydeHus
cotieil. [Tpumenenue coeil

['eneTndyeckas CBS3b MCKIY OCHOBHBIMHU KJIaCCaMMU HCOPraHNMYCCKHX COGI[PIHCHPII:I.

IIpakTHyeckass padora NeS «PemeHre SKCHepUMEHTAIBHBIX 3a31a4 N0 TeMe «OCHOBHbIE
KJIACChl HEOPTaHMYECKUX COEIUHECHUID).

Jdemonctpanuu. OOpa3ipl  OKCHAOB, KHCIOT, OCHOBaHW u cojeil. Heirpammsaims
I1EJIOYHM KUCJIOTOW B NPUCYTCTBUM HHIUKATOPA.

Jlaboparopuble oONbITHI. OIBITH, MOATBEPKIAOIIAE XUMHUYECKHE CBOMCTBA OKCHIIOB,
KHCJIOT, OCHOBAHUN M COJICH.

Pazgen 2. . Ilepuoamyeckmii 3aKOH W MepUOJAUYECKAss CHCTEeMAa XUMHUYECKHX
jemeHTOB /[.A. MenneneeBa. CtpoeHue atoma

Tema 7. «llepmognyeckuili 3aK0H M TMePUOAMYECKAA CHCTEeMAa XUMHUYECKHX
y1emeHTOB .. MennesieeBa. Ctpoenue atoma» (7 4acoB)

[lepBpie TOMBITKM KIacCUDUKAIMKM XUMHUYECKHUX dreMeHToB. [loHsaTHe o rpymmax
CXOJIHBIX 3JeMEHTOB. EcTecTBeHHble ceMeHCTBAa ILEJOYHBIX METAUIOB M TaJOrEHOB.
bnaropoansie rasel. Ilepuoamueckuid 3akoH J[.M.MenneneeBa. Ilepronnueckas cuctema
Kak €CTECTBEHHO — HaydyHOE€ KIacCUpUKAIMA XUMHIECKUX OJJIEMEHTOB. TabimdHas
dbopma mpencTaBieHUs KIACCHPUKAIMM XUMHUYECKUX dIeMeHTOB. CTpyKTypa TaOJMIIbI
«Ilepuonmiaeckas cuctema xuMmmdeckux odiementoB J[.M. MengeneeBa» (KopoTkas
dopma): A- wm b- rpymmbl, nepuonpl. DOU3MUECKWA CMBICT TOPSAKOBOTO JJIEMEHTa,
HOMeEpa Mepruoia, HoMepa rpymbl (ISl AIEMEHTOB A-TPYII).

Crpoenuie aroma: sapo U 3JEKTpoHHass 00ojouka. CoCTaB arOMHBIX siA€p: MPOTOHBI U
HeUTpoHbl. M30TOmBL. 3aps aTroOMHOTO $pa, MacCOBOE YMCIIO, OTHOCHUTENIbHAS aTOMHas
Macca. CoBpemMeHHasi (G OPMYJIMPOBKA TMOHATHS «XUMHUECKHUNA 3JIEMEHT.

OnexTpoHHass 00O0JOYKa aroMa: TMOHATHE 00 JHEPreTMIECKOM YPOBHE (3IEKTPOHHOM
cioe), ero EMKOCTH. 3aroJIHEHHWE SJIEKTPOHHBIX CJIOEB Y aTOMOB JJIEMEHTOB MEPBOTO —
TpeThero nepuooB. CoBpeMeHHass (OpPMYyIHPOBKA MEPUOIUUECKOTO 3aKOHA.

3HaueHne mnepuoandeckoro 3akoHa. Hayuwble goctwxenwss .M.  MeHneneena:
UCTIPAaBJIEHHE  OTHOCHUTENIbHBIX ~ aTOMHBIX ~ Macc,  TNpeACKa3aHue  CYLIECTBOBAHUS



HEOTKPBITBIX D3JIEMEHTOB, TEPECTAHOBKM XHMHUYECKHX DJEMEHTOB B TEPHOIUYECKOM
cucteme. JKm3np u gesrenpbHocTh .M. MeHneneena.

IIpakTnueckass padora Ne6 «/3ydyeHne KHCIOTHO-OCHOBHBIX CBOWCTB THIPOKCHIOB,
00pa30BaHHBIX XMMHUYECKUMHU 3J€MEHTaMH 3 TIepuo/a.

JdemoncTpauuu. Om3nueckue  CBOMCTBAa  IIEJOYHBIX  METALIOB.  B3aumoneiicTBue
OKCHUZIOB HaTpwsi, Marausi, (ocdopa, cepbl ¢ BOJOH, UCCIECAOBAHUE CBOWCTB MOTYYECHHBIX
NpOAYKTOB. B3aumMmopeicTBue Harpuss W Kamug ¢ Bojaoll. Du3nueckue CBOMCTBa
rajoreHoB. B3anmmopaeicTBre amoMUHKS C XJIOpOM, OpOMOM U HOJOM.

JlaboparopHble ONbITHL. BhITeCHEHHME TajoreHamMu Jpyr JApyra U3 pacTBOPOB COJIECH.
B3aumoseiicTBue THAPOKCHUIA IMHKA C PaCTBOPAMU KHUCIJIOT M IIEJIOYECH.

Paznea 3. Ctpoenne BemecTna.
Tema 9. «CTpoenue BemecTBa. XuMHU4YeCKas CBA3b» (7 4acoB)

DNEeKTPOOTPUIIATEILHOCTh  XUMHYECKHX 3J€MEHTOB. (OCHOBHBbIE BHIBl XUMHUYECKOU
CBSI3M: KOBAJICHTHAs HETOJSIPHAs, KOBAJIEHTHAas IMOJISIpHAsi, WOHHas. BaneHTHOCTH
3JIEMEHTOB B CBETE AJIEKTPOHHOU Teopuu. CteneHp okucieHus. [IpaBuna omnpeneneHus
CTEIICHEN OKHUCJIEHUsI DJIEMEHTOB.

JdemoncTpauuu. Mojeid  KpUCTAUIMYECKUX  PEIIETOK  KOBAJICHTHBIX UM HOHHBIX
coenuneHunii. CorocTaBJIeHUAE (MBUKO-XMMUY € CKHX CBOWCTB COE€IUHEHUN C
KOBQJIEHTHBIMUA W MOHHBIMU CBI3SIMU.

III. TEMATUWMECKOE NMJIAHUWPOBAHMUE (no pasaenam)

Nem/m  Paszneasnt nporpammbl  KoanuecTBo KounuecTBo KoanuecTBo
4acoB KOHTPOJIbHBIX  MPaKTHYeCKHX
padort pabdot
1 OcHOBHbBIE noHsATHS 54 3 6
XUMUU (YPOBEHb aTOMHO
1 - MOJIEKYJIIPHBIX
IpeaCTaBlICHU )
2 [leproanueckuii 3akoH u 7 - -

MepuoNYecKasl CHCTEMA
XHMUYECKHX JJEMEHTOB
JI.H. Menpeneena.
Crtpoenue atoma

3 Crtpocuue BeIecTBa. 7 1 -
XUMHYecKas CBA3b.

4 PesepBHOE Bpems 2
Hroro: 70 4 6



9 KJacc
IlosacHurenpHast 3anmcka

PabGouas mporpamma mno ydeOHOMY mpeameTy «Xumus», 9 Kiacc COCTaBlieHa B
COOTBETCTBUM TpeOOBaHWAIMHU (DeepallbHOTO KOMIIOHEHTAa TOCYJApCTBEHHOTO CTaHIapTa
ob6mero oOpa3oBaHus, TPUMEPHOW MPOTrpaMMbl OCHOBHOTO OOIIEro o0Opa3oBaHUS TIO
xumum 9 knace, M.: Ilpocsemienue», 2018r., ydeOHO — METOIUUECKOTO KOMIUIEKCA

yueOHOTo mpeameTa «Xumust», 9 kiacc:

. yueOHMK U1 0o0mieoOpa3oBareibHbIX  yupexnennidi Pymsurmc I E.,

®enpaman . I'. Xumus. 9 knace. - M.: Tlpocsemienue, 2018r;

. JTUNAKTUIECKUA Marepuasl 1o xumud 1 8-9 ximaccoB. Ilocobue st

yuurens. Paneuxuit A. M., ['opuikosa B. I1. - M.: IIpocsemenue, 2008T;

. Xomuenko WN.I'. Pemenne 3amau mo xumun. — M.: PUA «Hosags Boixay:

Wzparens Ymepenkos, 2008. — 256 c.

. Xumus.8-11  kmaccer: pa3BEpPHYTOE€ TEMATUYECKOE IUIAHUPOBAHUE IO
yueOnnkam [.E. Pynswurnca, @.I'. ®empamana 2007-2008 romoB (6a30Bbi ypOBEHB)/ -
Bonrorpan: yuurens, 2009.71c)

. COopHEK HOpPMATHBHBIX JOKyMeHTOB. Xumwus/cocT.D.Jl. [lmempos. A.l.

ApkanbeB.- 2-e m.,crepeotur.-M.: [Ipoda,2008.-112¢

. Panemxuit AM., TopmikoBa B.II. Jlunaktuueckuii Marepual MO XUMHHU

s 8-9 kmaccoB: nmocobwue nist yuurens. — M.: TIpocsemenue, 2005 — 80 c.

® XuMmusl. Cuctema HOoATrOTOBKH K HTOTOBOMY 9K3aMCHAIIMIOHHOMY
TCCTHUPOBAHUIO (pa360p THITMY HbIX 3aI[aHHI>i, TCMATHYCCKHUC MW HUTOT'OBBLIC TGCTBI).

9xnaccos / aBT.-cocT. B.I'.Jlenucoa.- Bonrorpaa: Yuwurens, 2007. -143c.

. Xumusi. 9 kmacc: moypouHele MmmaHel 1o yueOnwmky [.E. Pynsuruca,

O.I".®Penmpnamana / aBT.-cocT. JI.M.bpeiirep.- Bonrorpan: Yawurens, 2001.

HcxonHpIMu  JTOKYMEHTaMHu ISl COCTaBJeHMs npuMmepa paboueil MmporpaMMbl

SABUWINCH:

. 3akoH «O06 006pazoBaHU)



. [Ipukaz MunoOpazoBanust Poccum ot 05.03.2004 1. Ne 1089 «O6
yTBEPXKIECHHH  (peiepalbHOTO  KOMIIOHEHTa  TOCYAApPCTBEHHBIX  00pa30BaTeNIbHBIX
CTaHIAPTOB HAYaIBLHOTO OOIEro, OCHOBHOTO OOIIEro, M cpefHero (IMOJHOro) oOIIero

00pazoBaHUs»

. ITucemo  MunoOpaszoBanust Poccum ot 20.02.2004 1. Ne 03-51-10/14-
03 «O BBeneHuu (eaepatbHOrO0  KOMIIOHEHTAa TOCYJapCTBEHHBIX 00pa3oBaTesIbHBIX
CTaHapTOB HAYAILHOTO OOIIEro, OCHOBHOTO OOIIEro W CpeaHero (MoJHOTO) oO0mero

00pazoBaHMs»

. [Tpukaz MunoOpazoBanust Poccum ot 09.03.2004 r. Ne 1312 «O06
yTBepXKIeHUH (denepartbHOTO 0a3MCHOTO YYEOHOTO IUIaHA ¢ TPUMEPHBIX Y4eOHBIX
IWIaHOB i1 0OmeoOpa3zoBarenbHbIX  yupexaennii P®, peammyronmx mporpaMMbl

o61rero oOpa3oBaHUs»

. [lucekMo MunoOpHayku Poccum ot 07.07.2005 1. «O mnpumepHsIx

nporpaMMax To y4yeOHbIM mpeaMeTaM (eaepabHOTO 0a3UCHOTO y4eOHOTO IUIaHa

. denepanbHbli  KOMIIOHEHT roCyAapCTBEHHOTO CTaHmapta  0OIIero

oOpa3zoBanusi, yTBep)KAeHHBIN mprkazoM MuHoOpasoBanus PD Ne 1089 o1 09.03.2004;

. [IpumepHble  mporpaMmbl  TO  y4eOHBIM  mpeameraMm  (eaepaabHOTro
6a3ucHoro ydebnoro miaHa IlpumepHas mnporpaMma OCHOBHOTO 001ero o0 pa3oBaHHs
no xumuu (6a3oBbiii ypoBeHs). (Xumwms. EctectBo3nanue. CopaepikaHue 00Opa3oBaHMS:
COOpHMK HOpPMAaTHUBHO-TIPABOBBIX JOKYMEHTOB M METOJAMYECKHX MarepuaioB. — M.:

Bewnrana-I'pad, 2007.— 192 c. — (CoBpemeHHOE 00pa30BaHKE).

. OenepalbHblii TIepeYeHb YYCOHHWKOB, PEKOMEHIOBAHHBIX (JIOMYIICHHbIX)
MunrctepcTBOM 00pa3oBaHMs K HCTOJBb30BaHMIO B 00pa3oBarebHOM TMpoIlecce B
00pa30BaTENIbHBIX YUPEKICHUSIX, PEATMBYIONIUX 00pa3oBaTesbHbIE MPOrpaMMbl OOIIETO
ob6pazoBanmst Ha 2006/2007 yueOHbIit Toa, yrBepKaeHHbIM [Ipukazom MO P® Ne 302 ot
07.12.2005 r;



PabGouas mporpamma MOKeT OBITH peam3zoBaHa B 9 kiacce (2 CTyneHb, OCHOBHOE
obmiee o6pazoBaHue, o0meo0Opa3oBareNbHbIi  YpOBEHb).  YUCOHUWKH  JIMHUU

I''E.Pyn3uruca, ®@.I'. ®enpamana

B paboueit mporpaMMe HalUIM OTpaKEHHE LIEJM M 33Jaud M3YYEHWs] XUMMHM Ha
CTyIEHH OCHOBHOI'O 0O0Iero oOpa30BaHus, WU3JIOXKEHHbIE B MOSCHUTENILHON 3ammcke

IIpumepHOM TpPOrpaMMBel MO0 XUMUM.

N3yyenne XyUMHUM B OCHOBHOM IIKOJIE HANpaBJIEHO HA JOCTIKECHUE CJIEAYHOLIUX

HeJIe:

* OCBOEHHME BKHEHIIMX 3HAHMA OO0 OCHOBHBIX IOHATHIX M 3aKOHAX XHUMHU,

XUMHUYECKOU CHUMBOJIMKE,

® OBJIaJICHUC YMCHUWAMHA Ha6J'IIOI[aTB XUMHUYCCKHUEC  SIBJICHUA, IMPOBOAUTH
XUMHUYECKUN OKCIICPUMCHT, IPOM3BOAUTH PpacdCTbl Ha OCHOBC XHMMHYCCKHX (1)OpMYJ'I

BEIIECCTB U YPABHCHUN XHMHYECKUX PEAKIHM;

¢ Pa3BUTHUC TIO3HABATCJIbHBIX HHTCPCCOB W HHTCIUICKTYAJIbHBIX CIIOCOOHOCTEH B
oponecCce IMpPOBCACHHA XHMHYCCKOI'O OJKCICPHMCHTA, CaMOCTOATCIIBHOTO l'lpI/IO6p€TCHI/I$[

3HAHUH B COOTBETCTBHH C BO3HHMKAOIIMM K KWM3HCHHBIM 1 HOTpe6HOCT$IMI/I;

¢ BOCIMTaHMC OTHOIICHMA K XMMHM KaK K OJHOMY M3 Q)YHHaMCHTa.HLHBIX

KOMIIOHEHTOB €CTECTBO3HAHHMS U 3JIEMEHTY OO0IleUeoBEYECKOM KyIbTyphL;

* MPUMEHEHHE TOJIYYCHHBIX 3HAHMI U yMEHWH NJisi 0€30TacCHOT0 HCIOJIb30BaHMS
BEIIECTB M MaTepUaloB B OBITY, CEJIHCKOM XO3AMCTBE M HA NPOU3BOJICTBE, PEILEHUS
NPaKTHMECKUX 337a4 B IIOBCEIHEBHOM JKM3HW, NPEAYNPEKICHUA SIBICHUM, HAHOCSIIUX

BpeJl 3A0POBBIO YEJIOBEKA U OKPYKAIOIIEH cpeje.
OO0mras xapakTepuCTHKa y4eOHOTO MperMeTa

Becb Teopermdeckuii marepuan Kypca XUMHMA JUII OCHOBHOW  IIKOJIBI
CTPYKTYHpOBaH IO IIecTU OsiokaM: MeToJbl MO3HAHMS BEIIECTB M XUMHYECKHX SIBJICHUM.
OKcrepUMEHTAIbHBIE OCHOBbI XuMMy; BemiectBo; Xumuueckas peakiwsi; DJIEMEHTApHbIE
OCHOBBI Heopranmueckoi xumuu; llepBoHauanbHble mpeAcTaBiIeHHsS OO0 OpraHUYeCcKHUX
BemiecTBax; Xumusi U OKkm3Hb. CojaepxkaHue OSTHX Y4eOHbIX OJOKOB B aBTOPCKHUX

MporpaMMax HampaBlIeHO Ha JOCTIKECHHE IIeJiell XUMHYEeCKOro oOpa3oBaHus.



B xypce 9 kmacca yyammecs H3y4arOT TEOPHUIO  DIIEKTPOJUTHYECKOU
JUCCOIMAIMH, OKHCIUTEIbHO — BOCCTAaHOBUTEJIBHBIC PEAKIMH, HEKOTOPHIE BOTPOCHI
obmet xuMuM (3aKOHOMEPHOCTH TIPOTEKAHWS XUMHYECKHX pEeaKiil), YIIyOJstoT
3HaHuA 1o TeMe «CTpoeHue aroma W nepuoauueckuii 3akoH J[.M.MenneneeBa» Ha
npUMEpe XapaKTEPUCTHK TOATPYII HEKOTOPBIX d3JeMeHTOB. [IpomomkaeTcss u3yueHue
OCHOBHBIX 3aKOHOB XMMHUH (3aKOH ABOTaapo), oTpabaThIBAIOTCS HABBIKK B BBIIOJHEHUN
NpaKTHIEeCKUX paboT M pEIIeHHH KauyeCTBEHHBIX M pPacueTHhIX 3anad. DakTojormdeckas
4acTh MPOTPAMMbl BKIFOYACT MEPBOHAYAILHBIE CBEJCHUS OO0 OPraHMYEeCKHX BEIECTBAX.
VYueOHplii Marepuan oToOpaH TakmMm oO0Opa3oM, YTOOBI MOXHO OBUIO OOBSICHUTH Ha
COBPEMEHHOM U JIOCTYMHOM [IJIsl Y4YallUXCsl YpOBHE TEOPETUUECKUE TOJIOKESHUS,

nm3y4acMbIC CBOICTBA BCHICCTB, XUMHWYCCKHC IIPOLCCCHI, MPOTCKAOINME B OPraHM4CCKOM

MHUpe.

TpeOoBanusi K YPOBHIO MOJATOTOBKMA OOYyHalOIIMXCA MO y4eOHOMY NpeaMETY
«XHUMBUS,

9 knacc:

. Ha3bIBaTh K3YUYCHHbIC BEIIECTBA M0 «TPUBHAIBLHOW WM MEXKIYHAPOTHOU
HOMEHKJIATYypE;

® onpeaAcIATE: BAJICHTHOCTE MW CTCIICHb OKHUCJICHMA XMMHYCCKHX JJICMCHTOB,
TAII XUMHYECKOM CBS3U B COCOMHCHMAX, IIPHHAJICKHOCTh BCIICCTB K Pa3IMdHbIM

KJIaCCaM OpraHn4cCKux COG,I[I/]I-IGI-H/H\/JI;

. XapaKkTepu30BaTh: AJIEMEHThl MaJbIX MEPHOJOB IO UX TOJIOKEHUIO B
nepuoguueckor cucreme J[.M.MeunneneeBa, CTpo€HME UM XUMHYECKHE CBOMCTBA

W3YUYEHHBIX OPraHWYEeCKUX COEJIUHEHN;

. OOBSCHITh: 3aBHCUMOCTb CBOMCTB BEILIECTB OT HX COCTaBa U CTPOCHHUS;
NPUPOJYy XUMHUYECKOW CBSI3M (MOHHOM, KOBAJIEHTHOM, METAUTMYECKOW); pOJb XHMUHM B
GbOopMHUPOBaHMM COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTUHBI MHpPA, B TMPAKTUUECKOU

NESATEeIbHOCTH JIIOJIEH U CaMOT0 YUYEeHUKA

® BBITIOJIHATh  XMMWYECKHUM OKCIICPUMCHT II0 PAaCIIO3HABAHUIO BaYKHEMIIINX

HCOPraHNM4CCKUX W OPraHMdCCKUX BCIICCTB,



. NPOBOJUTh  CaMOCTOSITCJIbHBIA ~ MOWCK ~ XUMHYECKOW  uHDOpMAIMH  C
UCIIOJIb30BaHUEM pa3INyHBIX UCTOYHUKOB (Hay4HO -TTOMYJISIPHBIX W3 /1aHUM,
KOMIIBIOTEPHBIX 0a3 JaHHbIX, pecypcoB HHTEpHETa); HCTOIb30BaTh KOMIIBIOTEPHBIC
TEXHOJIOTUM JJi1 00paboTKU U mepelayd XUMUYecKOoW MHQOpMAlMi U €€ Tpe/ICTaBICHUs

B pa3IMuHBIX (hopmax.

Hcnonp3oBarh  MPHOOpETEHHbIE 3HAHMS WM yYMEHWS B TPAKTUYECKOM

NESTEJTLHOCTH U MOBCEIHEBHOW KU3HUA IS
. 0e30MmacHOTO OOpalIeH!sl ¢ BEIIECTBAMH M MaTepHaIaMu;
. 9KOJIOTHIECKH TPAaMOTHOTO TIOBEJCHUS B OKpPYXAIOIUICH cpeje;

° OICHKN BJIMAHUA XUMHWYCCKOIO 3arpsA3HCHUA OKPY)KaIOHIGﬁ Cpeabl Ha

oprammsM 4YCJIOBCKA,

. KPUTUUECKOW OLIEHKM MHPOpPMAIMM O BELECTBAX, UCIOJb3YEMBIX B OBITY;

. NPUTOTOBJICHHUSI PACTBOPOB 33/aHHON KOHIICHTPALIWH.

CHGI_[I/IaIIBHBIC YMCHMA, HABBIKM M CIIOCOOBI ACATCIIbHOCTHU 1o y‘-I€6HOMy

npeaMeTy «XHUMU»,
9 knacc:
VYyammecs nOJDKHBI 3HATH:

*  XUMHYECKYI0 CHMBOJIMKY: 3HaKM XMMHMYECKHX DJIEMEHTOB, (OpPMYIIbI

XUMHYCCKHUX BCIIICCTB,

. BOKHEHIIIME XUMHUUYECKHUE TIOHATHUS: XUMHUYECKHN 3JIEMEHT, aroM, MOJIEKYIa,
OTHOCHUTEJIbHAsI U  MOJIEKYJIpHas MacChl, HOH, XHMHUYECKasd CBf3b, BEILECTBO,
KJacCU(UKaIysd BEIIECTB, MOJb, MOJSIpHas Macca, MOJIIPHBIA 00BEM, XHMHUUECKas

peakiwsi, KiIacCU(PUKAIUS PEaKIHii;

° OCHOBHBIC 3aKOHBbI XHMMHH: COXpaHCHHUC MAaCChl BCHICCTB, IIOCTOAHCTBO

COCTaBa, nepnoz[mecxnﬁ 3aKOH.



JoJKHBI yMETh:
. HA3bIBATh: XUMUYECKHUE AJIEMEHTBI, COCJIMHCHUS W3YYEHHBIX KJIACCOB;

. 0OBACHATH:  (QU3MUECKMI  CMBICA  aTOMHOTro  (MOPSIHOIO)  HOMepa

XUMHUICCKOT0 D2JICMCHTA, HOMEP

Ipylmibl ¥ TEpUoJia, K KOTOPBIM 3JEMEHT TNPHUHAJJICKUT B TMEPHOAUYECKOU
cucreme Jl.M.MenneneeBa: 3aKOHOMEPHOCTH U3MEHEHHSI CBOWCTB AJIEMEHTOB B IpeJeiiax

MaJIbIX MEPUOJIOB M IVIABHBIX TPYIIT,

. XapaKTepU30BaTh: XHUMUUYECKHE ODJIEMEHTHl (OT BOJOpOJAA A0 Kalblls) Ha
OCHOBE HX TMOJIOXKeHUs1 B mepuogmueckoil cucteme JI.M.MenneneeBa u ocoOeHHOCTEH
CTPOEHMSI MX aTOMOB; CBSI3b MEXAY COCTaBOM, CTPOEHHEM M CBOMCTBaMHU BEIECTB;

XAMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHM4CCKUX BCHICCTB,

. OTPE/IeNIATh: COCTAaB BEIIECTB MO (opMyliaMm, MPUHAJIE)KHOCTh BEIIECTB K
OTIpeJIeJICHHOMY KJIacCy COEJMHEHHI, THIbl XUMHYECKUX pEaKiyi, BaJCHTHOCTh U

CTCIICHb OKUCJICHMA JJICMCHTA B COCIMHCHUAX, THII XUMHUYECKOM CBSI3M B COOTHOIICHUAX,

. COCTaBISATh: (HOPMYJIBI HEOPraHWYECKHX COEIMHEHHH M3YYEeHHBIX KJIACCOB;
CXEMBI  CTPOCHUSI aroMOB TIepBbIX 20 3JEMEHTOB TIEPHOJMYECKOM CUCTEMBI

JI.N.MenneneeBa, ypaBHCHUsI XUMUYECKUX PEAKLIMUM;
. oOpamiarbcsi: ¢ XUMMYECKOH MOCynoi M JabopaTopHeIM 000PYI0BaHHEM;

. pacmo3HaBaTh OIBITHBIM IIyTEM: KHCJIOpPOJ, BOJIOPOJ, YIVIEKUCIIBIA Tras3,

pacTBOPBI KHUCJIOT U LIENOYEH;

. BBIUUCIISITh: MAacCOBYIO [JIOJIIO XHMHYECKOTO 3JeMeHTa 1o ¢opmyre
COCJMHEHHS; MacCOBYIO JIOJIO BEIECTBA B PAacTBOPE; KOJMYECTBA BELIECTBA, 00BHEM MU
Maccy MO KOJMYECTBY BeIllecTBa, OOBbEMY MWIM Macce€ peareHTOB WIN IPOJIYKTOB

peaKImm.



I[Ipu  cocrtaBinenmn  pabodedl  MporpaMMbl  KCIOJB30BICS  y4eOHO — —

METOANUECKUN KOMIUIEKT:
JUTSL YIUTETIS:

1. bpeiirep JI.M. Xumus. 9 knacc: KOHTPOJbHbIE M CaMOCTOSITEbHbIE pabOTHl,

tecthl /JI.M.bpeiirep. — Bonrorpan: Yuwurens, 2006

2. T'apa H.H. TIporpammbl 00111€00pa30BaTeIbHBIX YUPEKACHUA. Xumus. — M.:

[Tpoceemenune, 2008. -56¢.

3. Tapa H.H. Xumwusa. KourposibHele M TpoBepouHble pabOThL. 8-9 Kiaccel /
H.H.I'apa. — JIpoda, 2004.

JUTISL yYaIUXCs:

1. Pymsuruc I'.E. Xumus: weopran. xumus. OpraH. Xumus: y4eOHUK a7 9 KIL
obmeoOpazoBarenbubix  yupexaennmi/ [.E Pymuruc, ®I Dempaman.- 12-e wm3a.,

nepepad. - M.: [Ipocsemenune, 2008.-191c.
MULTIMEDIA — nonnepxka npenmeTa:

PabGouas mporpamma paccumraHa Ha 68 yacoB B 9 kiacce, m3 pacuera - 2
yueOHbIX Yaca B HEJENI0, W3 HHUX: [JII TpPOBEIEHUS KOHTPOJBHBIX - 5 Yacos,

MPaKTUIECKHUX PadOT - 7 4acoB.

[IpeobmanaronumMu  popMaMu TEKYIIETO KOHTPOJIA 3HAHWM, YMEHHMHA W HAaBBIKOB
SBJIAFOTCS CAMOCTOSITEJIbHBIE M KOHTPOJIbHBIE PaOOTHI, pa3jMIHbIE TECTOBBIE (DOPMBI

KOHTPOJISI.

[IpoMexyTouHass arTecTalysi M UTOTOBAas KOHTPOJIbHAs paboTa MPOBOJUTCS
COTJIACHO JIOKAIILHOMY aKTy 0Opa3oBaTelbHOTO YyuUpekaeHus B (opMe TEKCTOBBIX

NIMCHMEHHBIX Pa0OT, a CTApTOBasi M KOHTpOJbHas pabota NoS — B hopme TecTa.



10 xkiaacce
IlosacHurenpHast 3anmcka

PabGouas mporpamma cocTaBlieHa Ha OCHOBe @DeaepalbHOTO KOMIIOHEHTa
rocymapctBenHoro CraHmapta cpeaHero (TOJHOTO) O0OIero oOpa3oBaHUA TO XHUMUH
(6a3oBniii ypoBens) ([Ipukaz MO ot 5 mapra 2004 r. Ne 1089), nmpumepHOil mporpaMMBbl
10 XUMHH CpeJIHeTO (TI0JTHOTO) o0miero oopazoBanms (0a30BBIA ypoBeHb). Vcmonp3oBaHa
aBTOpCKas TporpamMma CpeIHero o0miero oOpa3oBaHMs MO XUMHUU JJs1  0a30BOTO

mydeHus xumun B X — XI kmaccax no yue6nuky I'.E. Pynsuruca, @©.I'. ®enbamana.

[lporpaMmMa paccumraHa Ha 2 yaca B Hejgemo (1 uac pgoGaBieH 3a cuer

IMIKOJIBHOTO KOMHOHGHTEI)

N3yyenne xumuM B cCTapuied IIkKoJie Ha 0a30BOM YpPOBHE HalpaBJICHO Ha

JTIOCTDKCHHE CIICAYIOIIUX LCJICH:

° OCBOCHME 3HAHMM O XHMHYECKON COCTAaBISAIOMICH GCTCCTBeHHO'HayT{HOﬁ

KapTUHbI MUpa, BOKHCMIIINX XUMMYECKUX HOHSITPIP'I, 3dKOHaX W TCOPUAX,

® OBJIAICHUC YMCHWAMMH IIPUMCHATL TIOJIYUCHHBIC 3HAHUA [JIA 00BsICHEHUS
pa3HOO6paSHBIX XUMHUYECKHUX SIBJICHUA U CBOMCTB BCIICCTB, ONLCHKHW PpPOJIM XUMHH B

Pa3BUTHHU COBPCMCHHBIX TEXHOJIOTUM U IOJTYYCHUHN HOBBIX MAaTCpHAIOB,

. pa3BUTHE TIO3HABATEJHHBIX WHTEPECOB W HWHTEIUIEKTYyalbHBIX CIOCOOHOCTEM
B TIPOIECCE CAMOCTOSTEIBHOTO MPUOOPETEHUS XMMHUYECKHX 3HAHWM C WCIOJIb30BaHHEM

Pa3IMYHBIX HCTOYHUKOB HMH(OpMAIMU, B TOM YKCJE€ KOMIbIOTEPHBIX;

° BOCIIMTAaHUC y6€)KI[CHHOCTI/I B  MO3UTUBHOM poi XvMHMM B  JKH3HU
COBPEMCHHOT'O OGHI@CTB&, HCO6XOI[I/IMOCTI/I XMMHUYCCKH TI'PaMOTHOIO OTHOIOCHHA K

CBOEMY 3JIOPOBBIO M K OKpYXarolieil cpeje;

. NPUMEHEHHE  TIOJYYEHHBIX 3HAHMA W yMEHHH 11 0€30MacHOro
UCTIOJIb30BaHUsl  BEIIECTB M MarepuajioB B  OBITY, CEJIbCKOM XO3fWCTBE U Ha
NPOMU3BOJICTBE,  PEIIEHMs  MpPaKTUYECKWX  3a7ad B IIOBCEJHEBHON  KU3HY,
NpEeAYNPEXKACHUST SIBJICHUN, HAHOCSIUMX BpeJ 310pPOBBI0 UYEJIOBEKA M OKpYXKarollen

cpene.



B kypce 10 knacca 3akinaabIBalOTCSI OCHOBBI 3HAHMWA TI0 OPraHUYECKOW XHWMUM:
TEOpHsi CTPOCHMsS OpraHnueckux coeiauHeHnii A.M. BytiepoBa, MOHATHUS «TOMOJIOTHSI,
«30MEpHs» Ha  IpUMEpEe  YIIIEBOJOPOJOB,  KHUCIOPOACOAEPNKAIIMX U JAPYrHX
OpraHMYEeCKHX COEJIMHEHUH, pAacCMAaTpPHBAIOTCS MPHYMHBI MHOTOOOpasus OpraHuyecKHX
BELIECTB, OCOOEHHOCTM MX CTPOEHMSI U CBOICTB, MpPOCIEKHUBACTCS IMPUIUHHO-
CJIE/ICTBEHHAsl 3aBHCHMOCTb MEXIYy COCTaBOM, CTPOCHHEM, CBOMCTBAMHU M IMPHUMEHEHHUEM
Pa3JIMYHBIX KJIACCOB OPraHMYECKHX BEUIECTB, N€HETUYECKas CBA3b MEXIY pa3IniHbIMU
KJacCcaMM  OpraHMYeCKMX  COEJAMHECHMH, a Takke MEXAY OpraHM4eCKUMU U
HEOpPraHMYEeCKMMM BELIECTBaMU. B KOHIE Kypca [darTCs HEKOTOpble CBEIECHUA O

MNPUKIIAAHOM 3HA4CHHUA OpFB.HPI‘IGCKOﬁ XHMMHU.

OO0BekTaMu 0CO0OTO BHMMAHUS SIBJISIFOTCS (baKTLI B3aMMHOI'O BJIMIHMA aTOMOB B

MOJICKYJIC W BOIIPOCHI, KaCar0ImMHueCAa MEXaHM3MOB XMMHYCCKHUX peaKuHﬁ.

B ocHOoBy mporpaMmbl  TOJIO)KEH ~TPHHIMII ~ Pa3BUBAIOIIET0  OOydYeHHs.
[Iporpamma ommpaetrcsi Ha Marepuai, M3Y4YeHHbId B 8—9 Kiaccax, MOATOMY HEKOTOPbIE
TEMbl Kypca paccMaTpHBAIOTCA TMOBTOPHO, HO YK€ Ha 0oJiee BBICOKOM TEOPETUYECKOM
ypoBHe. Takoil moaxoj TNO3BOJIIET YINIyONsTh M pa3BUBaTh IOHATHE O BEIIECTBE U
XUMHUYECKOM MPOLECCe, 3aKPEIUIsATh TMPOWIECHHbIM MaTepual B aAKTUBHOM MaMATH

y4aluxcsi, a TakKe COXpaHsITh MPEEMCTBEHHOCTh B Mpoliecce 0OydeHHs.

[Tporpamma o0ecneunMBaeT CO3HATENBHOE YCBOCHHE YYALIMMUCSA BaXKHEMIINX
XAMHMYECKUX 3aKOHOB, TEOPHUH M MOHATHH; (OpPMHpYET MpeACTaBICHHE O POJHM XHUMHUU B
pa3BUTHM  Pa3HOOOpa3HBIX  OTpaciied  MpPOM3BOJCTBA; 3HAKOMHMT C  BEIECTBaMU,
OKpy)KarolMMu 4esloBeKa. IIpy 3TOM OCHOBHOE BHMMAaHUE YIEJHETCA CYIIHOCTU

XAMUYECKHX PEaKIMi M METOJaM UX OCYIIECTBICHHSI, a TaKkKe Croco0aM 3aliuThl

OKpYJKarollle cpempbl.

[Iporpamma cocTaBiieHa C y4€TOM BeIyIIEH POJH XUMUYECKOTO 3KCIEPUMEHTA.
[lpenycmarpuBatOTCsT  BCE  BUOBI  IIKOJBHOTO  XMMHUYECKOTO  AKCIEpUMEHTa —
JIEMOHCTpAIy, JIAOOpaTOpHBIE OTBITHI U TPaKTHIECKHe padoThl. Pabouas mporpamma 1o
XUMUM peamsyeTcss depe3 (opmupoBaHue y yyammxcs oOmeydyeOHbIX YMEHHWH U
HABBIKOB, YHHBEPCAIBHBIX CIOCOOOB JIE€SITEILHOCTA M KIIOUEBBIX KOMIETEHIMH 3a CUET

HCIIOJIb30BaHMUA TEXHOJIOT U KOJIJICKTUBHOT'O O6y‘-IeHI/I}I, OIIOPHBIX KOHCIICKTOB,



NUIAKTHIECKUX MaTepuajoB, U TNPUMEHEHUs TEXHOJOTHU TIpaUIecKOro Npe/iCcTaBICHUs

uHbpOpMaLK TIpU CTPYKTYPUPOBAHUU 3HAHMIL.

B menom Kypc mNo3BOJIIET Pa3BUTh NPEACTABICHUSI y4alllUXCs O TO3HABAEMOCTH
MUpa, €JMHCTBE JKMBOW W HEKUBOW TIPUPOJBI, CPOPMHUPOBATH 3HAHUS O BAKHEHIINX
acTeKTax COBpPEMEHHOI €CTECTBEHHO -HAyYHO U KapTUHBI MHpA, YMEHUS,
BOCTpeOOBaHHbIE B TIOBCEJHCBHOW IKM3HM H TIO3BOJISIIOIIME OPUEHTUPOBATHCA B

OKpYyXKaromeM MHPE, BOCIMTAaTb YC€JIOBCKA, OCO3HAIOIICTO ce0s JacThIO IIpUPO ABIL.

TpeGoBanuss K YpOBHIO TOJTOTOBKM OOYYarOIIMXCSI HAa CTYNEHH CpPEeJHero

(moymHOTO) 00pa3zoBaHUs
[MpeameTHO-MHBOPMAITHO HHASL COCTABJIAIOIIAS 0OPa30BaHHOCTH:
3HATh

- BaXHEHMIIIME XMMHWYECCKHE TIOHATHS: BEIICCTBO, XMMHUYSCKHHA JJIEMEHT, aToOM,
MOJIEKYJIa, OTHOCHUTEJIbHBIE AaTOMHAas W MOJIEKYJSIpHAas MacChl, HOH, aUIOTPOTH,
M30TOTIbI, XUMHYECKasi  CBA3b, DJIEKTPOOTPHUIATEIbHOCTb, BAJICHTHOCTb, CTEIECHb
OKHUCIICHMS, MOJIb, MOJISIpDHasT Macca, MOJBIPHBIA 00bEeM, BEHIECTBA MOJCKYISIPHOTO U
HEMOJIEKYJISIPHOTO CTpPOEHUS, pPacTBOPBI, 3JIEKTPOJIAT u HEAJICKTPOJIUT,
ANEKTPOJIMTHIECKAs JUCCOLMAIMS, OKHCIUTEIb M BOCCTAHOBUTENb, OKHUCIICHUE U
BOCCTAHOBJICHUE, TEIUIOBOM 3(DQEKT peakimu, CKOPOCTh XMMHYECKOW pEeaKiy, KaTaius,
XUMUYECKOE pPaBHOBECHE, VYIJICPOJHBI CKeNeT, (YHKIMOHAIbHAS TpyIma, H3OMEpHs,

TOMOJIOTHSI;

- OCHOBHBIC 3aKOHbI XUMHUU: COXPAHCHMA MACChl BCUICCTB, INIOCTOAHCTBA COCTAaBa,

HGpI/IOI[I/I‘ICCKI/Iﬁ 3aKOH;

- OCHOBHBIC TCOPUN XUMHU: XUMHUYECKOM CBA3U1, BHGKTPOHPITPI‘IGCKOﬁ

Auccommanu, CTPOCHUSA OPraHNICCKUX COCZ[I/IHGHI/H\/'I;

- B@KHEMIIME BEIIECTBA M MaTepUaibl: OCHOBHbIE METAUIBI M CIUIABBI, CEpHasd,
COJISTHas, a30THAs W YKCYCHas KHCJIOTHI; IEJIOYH, aMMHaK, MHUHEpPAIbHBIC YI0OpeHUs,
METaH, ATWICH, alleTWICH, OEH30JI, JTaHOJI, KHPbI, MbUIA, TJIFOKO3a, caxapo3a, Kpaxmall,

KJI€T4YaTKa, 6€J'IKI/I, HCKYCCTBCHHBIC H CHMHTCTHMYCCKHUC BOJIOKHA, KaY4YKH, IIIaCTMACCEHI;



HeﬂTeHBHOCTHO -KOMMYHUKATUBHAaA COCTAaBJIAIONIIAA 06p330BaHHOCTI/II

YMETh:

- Ha3blBaTh M3YYCHHbIC BEIIECTBA MO 'TPUBHAIBHOU' WIM MEXIyHApOHOMU

HOMEHKJIATyPe;

- ONpeAENsATh: BAJICHTHOCTh M CTEICHb OKHUCIICHHS XUMHUYECKHX 3JIEMEHTOB, THII
XMMHAYECKOM CBSI3M B COEJIMHEHMSX, 3apsA]l HOHA, XapakTep Cpeabl B BOJHBIX PacTBOpax
HEOPraHMYECKNX COCJIMHECHUM, OKHCJIWTEJb W BOCCTAHOBUTIENb, MPHHAIJICIKHOCTD

BCHICCTB K Pa3JIMIHbIM KJIaCCaM OPraHn4dCCKUX COG}IPH—IGI—H&IZ;

- XapakTepu30BaTh: JJIEMEHThl MaJbIX TIEPHOJIOB TI0 MX TIOJOXKEHUIO B
nepuomaeckot cucteme JI.M. MenneneeBa; oOIlye XUMUYECKHE CBOMCTBA METAIOB,
HEMETAUIOB, OCHOBHBIX KJIACCOB HEOPraHWYECKHMX M OPraHMueCKHX COE€IUHEHMUI;

CTPOCHUEC U XUMHUYICCKHUC CBONCTBaA M3YYCHHBIX OPraHn4CCKHX COGI[PIHGHPHZ;

- OOBSCHATH: 3aBUCHMMOCTb CBOMCTB BEHIECTB OT KX COCTaBa M CTPOCHUS;
NpUPOJlYy XHUMHUYECKON CBA3U (MOHHOW, KOBAICHTHOM, METAUIMYECKOM), 3aBUCHUMOCTD
CKOPOCTH XMMHMYECKOW pEaKUMU W MOJIOKEHHS XMMUYECKOTO PAaBHOBECHSI OT Pa3JIMUHBIX

¢dhakTopoB:

- BBIIOJHATh XUMHYECKHM DKC IICPUMCHT II0 pPaCllO3HABAHMIO BAXHC 1510007 0.4

HCOPraHm4CCKUX H OPraHniCCKHX BCIICCTB,

- NPOBOJAUTH  CaMOCTOSITEJIbHBIH  TOMCK  XUMHMYECKOW wuHpopmaimm ¢
UCTIOJIb30BaHUEM pa3IM4IHBIX HMCTOYHUKOB (HAyYHO -TTOTYJISIPHBIX W3 1aHHH,
KOMIIbIOTEpPHBIX 0a3 JaHHbIX, pecypcoB IHTepHeTa); HCTONB30BaTh KOMIIbIOTEPHBIE
TEXHOJIOTHH JJIs1 00pabOTKM M Tepefadyu XMMHYeCKOW MHpOpMAIM U €€ MpeICTaBICHUS

B Pa3NMYHBIX (opMax;

[{leHHOCTHO-OpHE HTAIIMO HHASl COCTABJIIOIIAs 0Opa30BaHHOCTH:

UCIIOJIb30BaTh MPUOOPETEHHbIC 3HAHMA U YMEHUA B IMPAKTUUECKON JEeSTEIbHOCTH

Y NIOBCEIHEBHOM >KM3HU JJIA:



- OOBSCHEHMS XUMHWYECKHUX SIBJIICHMI, NPOUCXOIAIIMX B MpUpPOJe, ObITy U Ha

TPOM3BO/ICTBE;

- OmpenesyieHNs BO3MOXXHOCTH TPOTEKaHMS XMMHYECKHX TpeBpalleHuld B

Pa3NIMYHBIX YCJIOBUAX W OLEHKH WX IOCIEJICTBHIL;
- DKOJIOTUYECKH TPAMOTHOTO TIOBEJICHUSI B OKPYKAIOIICH cpee;

- OLEHKM BIIMSIHUSI XMMHUYECKOTO 3arpsA3HEHUS] OKPYXKAIOLIEW Cpellbl HA OPraHu3M

YEeJIOBEKA U IPYI'He JKUBBIE OPraHU3MBI;

- OesomacHOro oOpamieHHs C TOPIOYMMH H TOKCHYHBIMH BEIICCTBAMH,

JabopaTopHbIM 000PYI0BAHHEM;

- TNpUrOTOBJICHMS PACTBOPOB  3aJaHHOM KOHIGHTpalMK B OBITY M Ha

IPOM3BOJICTBC,

- KPUTUYECKOM  OLECHKM  JOCTOBEPHOCTH  XHMHYECKOW  HMHDOpMAaImH,

NOCTYNAOIIEN W3 Pa3HbIX HWCTOYHUKOB.
[IPOBEPKA U OLIEHKA 3HAHMI U YMEHUN YYAILIMXCS

P€3YJ'IBTaTBI O6y‘I€HI/I$[ XUMHM JOJDKHbBI COOTBCTCTBOBATH O6H_II/IM 3agadyaM

npeaMeTa M TpeOOBaHMAM K €r0 YCBOCHHIO.

PesynapTarel  00ydeHWs  ONEHHMBAIOTCS MO IATHOQUILHOM  cucteme. [lpum

OIICHKE YUYMTHIBAIOTCS CJICIYIONINE Ka4eCTBEHHBIC TMOKAa3aTed OTBETOB:
. rIyOvHa (COOTBETCTBUE M3YYCHHBIM TCOPETHYECKUM OOOOIICHHSIM);

. OCO3HAaHHOCTh  (COOTBETCTBHE TpeOyeMbIM B TpOrpaMME YMEHUSIM

NPUMEHSITh TIOJMYYEHHYI0 HH(POPMAIIHIO);
. MOJTHOTa (COOTBETCTBUE OOBEMY MpOTpaMMbl U MHQOpPMALIUK yuEOHHKA).

[Ipu oleHKE YYUTHIBAIOTCA YHCJIO M XapakTep OIIMOOK (CYIIECTBEHHbIC WU

HECYILIECTBEHHBIE ).

CymecTBeHHpIE ~ OHIMOKM  CBSI3aHBl € HEJOCTATOYHOW  TIIyOMHOM U
OCO3HAHHOCTHIO ~ OTBETa (HampuMep, YYEHMK  HENpaBWIbHO  YKa3ajll  OCHOBHbIE

NPU3HAKK  TIOHATHM,  SIBJICHWM,  XapakTEpHbIE CBOMCTBA  BELIECTB,  HEINPABWIBHO



chopmynupoBal  3aKOH, MPaBWIO U T.OL WM YYEHHUK HE CMOI INPUMEHUTh

TCOPCTUICCKUC 3HAHUA [JIA O0BsICHCHU U MpCACKa3aHus 51BJICHPII>1, YCTAHOBJICHUA

NPUYUHHO-CJICJICTBCHHBIX CBS3CH, CpaBHCHWSI M KIACCU(DUKAIMK SIBICHUA M T.
).

HecymecTBennple OMMOKK OMPEAENSIOTCS HEMOJHOTOW OTBeTa (Hampumep,
yIyIIEeHHe W3 BHIA KaKoro-jando HexXapakTepHoro ¢akra TpH OIKMCAHUM BEIIECTBA,
nporiecca). K =~ HUM ~ MOXHO ~ OTHECTH OTOBOPKH, OIMMCKH, JIOMYILICHHbIE IO
HEBHUMATEJILHOCTH (HAMpUMEp, Ha JBa W 0oJjiee ypaBHEHHsS PEaKIMii B TMOJIHOM HOHHOM

BUJIE JAOTMyIIEHa OJHA OIMOKa B 0003HAYEHUH 3aps/ia UOHA).

PGSYHBTaTBI O6y‘I€HI/IH MNPOBCPAKOTCA B TPOHCCCC YCTHBIX U TIMCbMCHHBIX

OTBCTOB Y4YAIIMXCs, a TAKXKC IIPU BLIIOJHCHHHM HMH XMMHYCCKOT'O OKCIICPHMCHTA.

[Iporpamma mpepnaraetcsi Ayt pabOThl MO HOBBIM yueOHHMKaM XUMHH aBTOPOB
I'.E. Pyn3uruca u ®@.I'. @enpamana, npomeammMm sxcrneprusy PAH u PAO u Bomenmum
B DenepanbHplii  TEepeYeHb ~ YYCOHMKOB, PEKOMEHIOBAaHHBIX  MUHHCTEPCTBOM
oOpazoBanusi uW Hayku P® K WCHoOMb30BaHMI0O B 00pa3oBaTebHOM Tpollecce B

obmeoOpazoBarenbHbIX yupexaeHusx Ha 2011 — 2012 yueOHbIit ro.



11 xkaacce

IlosacHurenpHast 3anmcka

Hacrtosmas mnporpaMma mo XUMMM cOCTaBlieHa Uil ydammxcss 11 kmacca Ha

6a30BoM ypoBHe B 0Obeme 34 yaca (1 gac B Henene)

Hactosimas mporpamma paspabotaHa Ha ocHoBe [lpuMepHsIx mporpamMm
OCHOBHOTO o0O0miero oOpa3oBaHus 1Mo xuMuM (0a30BBI YpOBEHb), COOTBETCTBYIOIIMX
dbenepatbHOMY KOMIIOHEHTY TOCYJAapCTBEHHOTO CTaHiapra oOmero oOpa3oBaHus
(6a3oBhlii  ypoBeHb). Mcmonb3oBaHa aBTOpPCKas MporpamMMa  CpeHEro  OOIIero
oOpazoBanusi 1o XuMuH Uil 0azoBoro myudenus xumuu B X — XI kimaccax mo y4eOHUKY

I'.E. Pyn3uruca, ®.I'. ®enpamana.

W3ydyenne XxuMmuu B cCTapiied ImikoJie Ha 0a30BOM YpOBHE HAlpaBJIEHO Ha

AOCTIDKCHHC CJICAYIOIIUX LeJieit:

OCBOCHME 3HAaHMA O XUMHWYECKOW COCTAaBJIAIOLIEH €CTECTBEHHOHAYYHOM KAPTHHBI

MUpa, BOXHCHMIIINX XHUMMUECKUX HOHSITI/II\/’I, 3dKOHaX " TCOPUAX,

OBJAJCHUE YMEHWSIMHU TNPUMEHATh TMOJYYEHHble 3HaHUA I OOBACHEHUS
pa3HOOOpa3HbIX XMMHUUYECKHX SIBJICHMA W CBOMCTB BEIIECTB, OICHKA pOJIM XHMHUU B

pa3sBUTUN COBPEMCHHBIX TEXHOJIOTUM U MOJYYCHUN HOBBLIX MATCPHUAIIOB;

Pa3sBUTUC TIO3HABATCJIIbHBIX HMHICPCCOB W HHICJUICKTYAJIbHBIX CIIOCOOHOCTEH B
nponecce CaMOCTOATCIIbHOTO HpI/IO6peTeHI/I$I XHUMHUYECKHUX 3HAaHUM C UCHOJIb30BaHUEM

pa3JIM4HbIX HCTOYHHMKOB I/IH(I)OpMaLII/II/I, B TOM YHCJIC KOMIIbIOTCPHBIX,

BOCIIMTAHHUC Y6€)KI[€HHOCTI/I B TMO3UTHUBHOM POJIM XUMHUU B KM3HH COBPEMCHHOI'O

O6H_I€CTBa, H€O6XOZ[I/IMOCTI/I XUMHUYECCKH I'paMOTHOI'O OTHOIICHUA K CBOEMY 3JOPOBBIO U K

OKpY’Kalolllen cpeie;

NPUMEHECHUE TIOJYYSHHBIX 3HAHMH W yMEHHMH Ui OE€30TIAaCHOTO HCTIOJIh30BaHUS
BCIIECTB M MAaTEpPHATOB B OBITY, CEJIHCKOM XO3SHWCTBE M Ha TMPOU3BOJICTBE, PEIICHUS
NPaKTUUECKUX 3a/lad B MOBCEJHEBHOW >KU3HHM, MPEAYNPEKICHUS SBJICHHUM, HAHOCSIINX

BpC 310POBbBIO YCJIOBCKA U OKpY)KaIOHleﬁ cpeac.



JlanHass ~ mporpaMma  mpeaycMmarpuBacT — (OPMHPOBAaHME Yy yYallIuXcCs
00I1Iey4eOHbIX YMEHHM W HABBIKOB, YHUBEPCAIbHBIX CIOCOOOB JCATEIHHOCTH U
KJTFOYEBBIX KOMIICTCHIMIL. B 3TOM HampaBieHHM NpHOPUTETAMH JJisi Y4e€OHOTO TpeaMeTa
«XUMUS» B CTaplIeil mikoie Ha 0a30BOM YPOBHE SIBIISIIOTCS: YMEHHE CaMOCTOSITEIbHO U
MOTHBHUPOBAHHO OPraHM30BBIBATH CBOIO IO3HABATENILHYIO JEATEIBHOCTh (OT MOCTAaHOBKH
IeJIM JIO TIOJIyYCHUS W OICHKU pe3ysIbTaTa); ONpejeiIeHHe CYITHOCTHBIX XapaKTEPHCTHK
mydJaeMoro O0OBCKTa, YMEHHE pa3BEpHYTO OOOCHOBBIBATH  CYXKICHWS, JaBaTh
OTIpeJICJICHNs, TPUBOJMTH JIOKA3aTeJIbCTBA, OICHUBAHWE W KOPPEKTUPOBKA CBOETO
MOBEICHUS B OKPYXKAIOIIEH Cpele; BBITIOJHCHHE B TPAKTUYECKON MESITeTbHOCTH W B
MOBCEHEBHOM JKM3HH HKOJIOTHMECKHX TpeOOBaHUI; WCIOIb30BAHUE MYJIbTUMETUAHBIX
PECYPCOB ¥ KOMIIBIOTEPHBIX TEXHOJIOTHHA i1 O00pa0OTKM, Tepelaqy, CHCTEMAaTH3aIlH
uHpOpMaIMy, Cco3jJaHue ©0a3 JaHHBIX, NPE3CHTAIMM pPEe3yJIbTaTOB TIO3HABATEIHHOW M

NPAKTUYECKOMN /1€ TEIbHOCTH.

B ocHoBy nmporpaMMmbl  MOJIOKEH TPUHIMII  Pa3BUBAIOLIETO0  OOy4YEHMS.
[Iporpamma ommpaeTcsi Ha Marepuan, W3y4eHHbI B 8—9 KiaccaX, MO3TOMY HEKOTOPHIE
TEMBbl Kypca paccMaTpUBAIOTCS TOBTOPHO, HO Y)Xe Ha 0Oosiee BBICOKOM TEOPETHYE CKOM
ypoBHe. Tako¥l moAX0J TO3BOJIIET YINIyONsITh W pa3BHBaTh MOHATHE O BEIIECTBE U
XUMMYECKOM TPOLECCe, 3aKPEIUIATh NPOMICHHBIA Marepuajll B AaKTUBHOM IaMSATH

y4almxcs, a Takke COXPaHATh MPEEMCTBEHHOCTh B IPOIECCE 00YUYEHHUS.

Benymas posie B pacKpbITHM COAEpKaHusl Kypca xumud 11 Kiacca mpHHaasiexut
EKTPOHHOM TEOPHH, NEPUOJHYECKOMY 3aKOHY M CHUCTEME XMMHUYECKHX JJIEMEHTOB KaK

HanOoJiee OOIMM HAyYHBIM OCHOBAM XWMHHU.

B namHOM Kypce cuCTeMaTrm3upyroTcCs, 00OOMIAIOTCA W YIITyOJITFOTCS 3HAHHS O
paHee W3YYEHHBIX TEOPHSAX W 3aKOHAX XMMHUYECKOW HAyKH, XUMHUYECKHX TMpoleccax |

IMPpOMN3BOJACTBAX.

[Iporpamma obecrieunBaeT CO3HATEHHOE YCBOCHHE YYAUINMUCS BaKHEHIIINX
XAMHYECKUX 3aKOHOB, TEOPHH M TOHATHH; (OpPMHpYET MpeACTaBICHHE O POJHM XHUMHUU B
pa3BUTUM  pa3HOOOpa3HBIX  OTpaciied  MPOM3BOJCTBA; 3HAKOMHUT C  BELIECTBaMHU,
OKpYy)KaloIMMU ueyioBeka. [Ipy 3TOM OCHOBHOE€ BHUMaHUE VIENSETCS CYIIHOCTU

XUMHUYCCKHX peaKunﬁ U MCTOOaM HX OCYIICCTBJICHMA, a TaKXKC crioco6am 3allIUThI

OKpYJKarollle cpemsbl.



[Iporpamma cocTaBiicHa C Y4E€TOM BEIYIIECH POJIM XUMHUYECKOTO AKCIICPHUMCHTA.
[IpenycmarpuBaroTCsi BCE€  BHIBI  IIKOJBHOTO  XMMHUYECKOTO  OKCIIEpUMEHTA —
JIEMOHCTpaIy, JJabopaTopHbIE OTBITHI U TpakTHIeCKHe padoThl. Pabouas mporpamma mo
XUMUM  peammsyeTcss depe3 (GOPMHUPOBAaHME Yy ydYalIuxcs OOIIeyd4eOHbIX YMEHHH W
HABBIKOB, YHHMBEPCAIBHBIX CIOCOOOB ESATEIBPHOCTH M KIFOYEBBIX KOMIICTCHIMHA 3a CUET
UCIIOJIb30BAHMS ~ TEXHOJIOTHMA  KOJUIGKTMBHOTO  OOydYeHHs, OIOPHBIX  KOHCIICKTOB,
JTUTAKTHIECKUX MAaTepHaioB, W TPUMEHEHHS TEXHOJOTHUH TpapUIeCKOTO TIpeICTaBICHUS

uHbpOpMaLK TIpU CTPYKTYPUPOBAHUU 3HAHMIL.

B nenom Kypc mNo3BOJIIET Pa3BUTh NPEACTABICHUSI y4alllUXCS O TO3HABAEMOCTH
MHUpa, €IMHCTBE JXMBOW W HEXMBOM MNpUPOJbl, CPOPMHPOBATH 3HAHMS O BaKHEHIIHNX
acriekTax COBPEMEHHOI eCTeCTBEHHOHAyYHOW KapTWHBI MHpa, YMEHUs, BOCTpeOOBaHHbIC
B TIOBCEJHCBHOW JKM3HM M TO3BOJIIOIINE OPHUEHTUPOBATBCA B OKPYKAIOIIEM MHpE,

BOCIIMTaTh 4YC€JIOBCKA, OCO3HAIOIICTO ce0s YacThIO IIPUPO ABI.

Peammaims gaHHOW TporpaMMbl B TIporecce OOYYEHHMS TO3BOJIMT YYaIIAMCS
YCBOUTh KIIFOYEBBIE XMMHUYECKHE KOMIICTCHLUMA W TIOHATH POJIb XUMHUHM CPEAu APYTHX

HayK O IpHUpOJAC, 3HAYCHHUC C€C JJIA YCJIOBCUYCCTBA.

TpeOoBanusi K YpOBHIO TIOATOTOBKH OOYYalOIIMXCA HA CTYNEHH CPETHETO

(nmomHOTO) 00pa3zoBaHUs
[IpenmeTHO-MHpOPM Ao HHA COCTABIIIIONIAs 00Pa30BaHHOCTH:
3HATh

- BaXHEWIIME XUMHYECKHE TOHITHA: BEIIECTBO, XUMUYECKHH JIIEMEHT, aroM,
MOJIEKyJla, OTHOCHUTEJIbHbIE AaTOMHAas M MOJIEKYJSIpHas Macchl, HOH, aJUIOTPOIHS,
MB0TOMBI, XUMUYECKas  CBS3b, ODIEKTPOOTPHUIATEILHOCTh, BAJIECHTHOCTh, CTETICHb
OKHUCIIEHMSI, MOJIb, MOJISIpDHasE Macca, MOJBIPHBIA 00BbEM, BEHIECTBA MOJEKYSIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHHS, pacTBOPSI, ANEKTPOJIUT U HE3JIEKTPOJINT,
AEKTPOJUTUYECKAs JANCCOLMALMSA, OKHCIWTENIb M BOCCTAHOBMTENb, OKHCJICHUE U
BOCCTAHOBJICHHE, TEIUIOBOM 3(PQEeKT peakimy, CKOPOCTb XMMHYECKOW pEeaKlyH, KaTalus,
XUMHMYECKOE paBHOBECHE, YIVIEPOJHBIA CKeleT, (PyHKIMOHAIbHAs Tpylia, H3OMepus,

TOMOJIOTHS;



- OCHOBHBIC 3aKOHbI XWMMHUHU: COXPAHCHMA MACChl BCUICCTB, NMOCTOAHCTBA COCTAaBa,

HepI/IO)lI/I‘IeCKI/II\/’I 3aKO0H;

- OCHOBHbIE TEOPMM XWMHUHM: XUMHYECKOM CBA3H, DJIEKTPOJIUTHYECKOMN

JTUCCOIMAITNK, CTPOSHHS OPraHMYECKHX COCIUHCHUN,

- Ba)XHEWIIME BEIIECTBA M MaTEepPHAIBI: OCHOBHBIE METAJUIBl M CIUIABBI; CEpHAas,
COJISIHAsl, a30THAsi M YKCYCHas KHCJIOTBHI, IIEJNOYH, aMMHAK, MUHEpaJbHble yI00peHus,
METaH, STWICH, aleTIWIeH, OEH30JI, ATAHOJ, >KUPbI, MbUIA, TJIIOKO3a, caxapo3a, Kpaxmal,

KJICTYAaTKa, 6€J'IKI/I, HUCKYCCTBCHHBIC W CMHTCTUYCCKHC BOJIOKHA, Kay4yKH, IUIACTMACCHI,

I[GSITGJILHOCTHO -KOMMYHUKATUBHAA COCTAaBJEAIONIAA 06p330BaHHOCTI/II

YMETh:

- Ha3blBaTh M3YYCHHbIC BEIIECTBA 10 'TPUBHAIBLHOW' WIM MEXIyHApPOIHOU

HOMEHKJIaType;

- onpeAciiThb: BAJICHTHOCTb M CTCIICHb OKHCJICHMA XUMHYCCKUX JJICMCHTOB, THII
XUMHYECKON CBSI3U B COCOMHCHMAX, 3apsAd HOHA, XapaKTCp CpCAbl B BOIHBIX pPacTBOpaAX
HCOPraHnmiCCKux COGI[I/IHGI-II/H\/'I, OKHCJIHUTCIIb U BOCCTAHOBHICIJIb, MMPUHAAJICIKHOCTH

BCIICCTB K pa3JIMUHbIM KJIACCaM OPraHN4YCCKHUX COCHHI{CHHﬁ;

- XapakTepu30BaTh: JJIEMEHTbl MaJbIX TIEPUOJIOB IO UX TIOJOKEHUIO B
nepuoamdeckoit cucteme J[.M. MenneneeBa, oOmMe XMMUYECKHE CBOWCTBA METAILIOB,
HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPraHWUYECKMX U OPraHMdECKUX COEIMHEHUIL;

CTPOCHUE M XMMHUYECKHE CBOKCTBA M3YYEHHBIX OPraHUYECKHX COEJIMHECHUI;

- OOBSACHATH: 3aBUCUMOCTh CBOWCTB BEIIECTB OT KX COCTaBa M CTPOCHHUS;
MPUPOTY XUMHYECKOW CBS3M (MOHHOW, KOBAJICHTHOW, METANIMIECKOH), 3aBUCHUMOCTD
CKOPOCTH XMMHUYECKOW peakiMd U TOJOKEHUS XUMUYECKOI'O PpaBHOBECHS OT pPa3IMUHBIX

¢bakTopoB:

- BBIIOJHITH XUMHYECKHHA DKC IICPUMCHT 110 pPaCllO3HABAHUIO  BAXHC MIITHX

HCOPraHM4CCKUX M OPraHN4CCKUX BCHICCTB,

- TPOBOJUTH  CAMOCTOSITENIbHBIA  TOWCK  XMMHWYECKOW uHbOpMaImud C
HCTIOJIE30BaHHEM pa3IMIHBIX WCTOYHUKOB (Hay4 HO-TIOTYJISIPHBIX W3 1aHNH,

KOMIIbFOTCPHbIX 0a3 AaHHbIX, PCCYpPCOB HHTGpHGTa); HCII0JIb30BATh KOMIIbIOTCPHBIC



TEXHOJIOTHUH i1 00pabOTKH M Tepe/ladyr XUMUYEeCKOW MHPOpPMAIMU U €€ TPEACTaBJICHUS

B Pa3NMYHBIX (hopMmax;
IleHHOCTHO-OpHE HTAITHO HHAsl COCTABIIAIONIAs 00Pa30BAHHOCTH:

HCIIOJIb30BaTh l'lpI/IO6peTCHHBIe 3HAaHWA W YMCHUA B Hp&KTH‘-ICCKOﬁ ACATCIIbHOCTH

Y NIOBCEHEBHOU >KM3HU JIJIA:

- OOBSCHEHMS XUMHUYECKHUX SBJICHHH, NPOUCXOSALIMX B MpHpOAE, OBITY U Ha

IPOMN3BOJICTBC,

- ompeacicHruA  BO3MOXKHOCTH IMPOTCKAHMA  XHMMHYCCKHX HpeBpaH_ICHI/HZ B

Pa3JIMYHBIX YCJIOBHSX W OICHKH X TOCJIC/ICTBHIA,
- 9KOJIOTMIECKH TPAMOTHOTO TIOBEJCHHS B OKPYKAIOIIEH Cpene;

- OLICHKM BIIMSIHUSI XMMHUYECKOTO 3arpsA3HEHUS] OKPYKAIOLIEW Cpeilbl HA OpraHu3M

YEeJIOBEKA U JIPYIHe JKUBBIE OPraHU3MBbI;

- OesomacHOro oOpamieHus C TOPIOYMMH H TOKCHYHBIMH  BEIIICCTBAMHU,

J7a00paTOpHBIM 000PYIOBAHUEM;

- TPUrOTOBJICHWS PACTBOPOB  3aJaHHON KOHIIGHTpalK B OBITY HW Ha

IIPOMU3BOACTBC,

- KPpUTHYECKOW  OLECHKM  JOCTOBEPHOCTH  XUMHYECKOW  MHDOpMAIH,

NOCTYTAIOIIEN W3 Pa3HbIX HWCTOYHUKOB.

[Iporpamma mpepnaraetcsi Ayt pabOThl MO HOBBIM y4eOHHMKaM XUMHH aBTOPOB
I'.E. Pym3urnca nu ®@.I'. @enpamana, npomeamumM skcrneprisy PAH u PAO u Bomeammm
B DenepanbHplii  TEepeYeHb ~ YYEOHMKOB,  PEKOMEHIOBAaHHBIX  MUHHCTEPCTBOM
oOpazoBanmsi M Hayku P® Kk wcnonb3oBaHMiO B 00pa3oBareNbHOW TIpoliecce B

obmeoOpazoBarenbHbIX yupexaeHusx Ha 2011 — 2012 yueOHblit ro.
Y4yeOHO — METOMUUECKUA KOMIUIEKT:

OcHoBel 00mie#t xmmum. 11 wmacc. YueObHuk myia  o0O1meoOpazoBaTesbHBIX

yupexnenuit,/ Pymsuruc I'.E., ®enpaman @.I°.- M.: [Ipocsemenue, 2019.

Pamerxkmit AM. [Iumaktrdeckmii marepuwan B 10-11 kmaccax: mocoOwe st

yunrens. — M.: [Ipocsemenue, 2011. — 144 c.



laopwensu  O.C., OctpoymoB W.I'. OO6mas xumus B TecTax, 3a1adax,
ynpaxHenwsix. 11 kmacc: Yue6. mocobuwe 11 oOmeoOpazoBar. ydpexaeHuid. - M.:

Hpoda, 2004.- 304c.

Kyspmenko H.E., Epemun B.B Hauwama xwummm. VYue6. mnocobuwe s

CTapIICKJIIACCHUKOB | TIOCTYMAalomux B By3bl. — M.: [Ipoda, 2006. — 324 c.

Xumust 11 kmacc. Tloypousbie 1ianel k yueOnukam [.E. Pynsuruca, O.I.

®enbamana. CocraBurens JI.M. Bpeiirep.
COHAEPXAHUE TTPOI'PAMMBI
TEOPETUYECKWE OCHOBBI OPTAHMYECKON XVMUH
Tema 1. Baxneiiue XuMUUeCKUe TOHATUS U 3aKOHBI (3 )
Atom. Xumuueckuid smeMmeHt. M3otombl. [IpocThie U ciloKHBIE BEIIECTBA.

3aKOH COXpPAHEHWsI MaccChl BEILIECTB, 3aKOH COXPAHEHWsI W NPEBPAILEHUS SHEPIUM
IPM XUMHYECKUX pEaKIMsAX, 3aKOH IOCTOSHCTBA COCTaBa. BemecTsa MOJIEKYISIPHOTO U

HEMOJIEKYJIIPHOTO CTPOEHUS.

Tema 2. HGpI/IOI[I/I‘ICCKI/II‘/JI 3dKOH MW TICpUOAMYCCKadA CHCTECMa XUMHUYCCKUX

anementoB [[.M. MeHneneeBa Ha OCHOBE yU€HHSI O CTPOCHHM aTOMOB (4 u)

AtomHuble opOuramm, s-, p-, d-, f-snextpoHel. OcoOeHHOCTH pa3MeEIICHUS
ANIEKTPOHOB MO OpOUTATAM B aTOMax MalbIX U OOJBIIMX TEPUOJOB. DHEPreTHIECKHE
YpOBHH, MNOAYpPOBHHA. CBS3b NEPUOJMYECKOTO 3aKOHA M TEPUOJWYECKON CHCTEMBI
XUMHYECKHX BJIEMEHTOB C TEOpUEH CTpOoeHWs aToMOB. KOpPOTKMII M JJIMHHBIA BapHaHThI
TaOJIMIBl XUMHYECKHX 3JeMEHTOB. [lojiokeHre B NepuoanuecKod CHUCTEME XMMHUYECKUX
JIEMEHTOB  BOJOPOJA, JIAHTAHOWJIOB, AaKTUHOWIAOB M HCKYCCTBEHHO IOJy4EHHBIX

OJICMCHTOB.

BaneHTHOCTh UM BaJICHTHBICE BO3MOKHOCTH aTOMOB.

Tema 3. Ctpoenue BemiecTBa (5 )



Xummyeckas cBA3b. HMonHas cBa3b. Kartvowsl U anuoHbl.  KoBajeHTHas
HeToJIsipHass CBsi3b. KoOBajieHTHAas TOJSIpHAs CBS3b. OJIEKTPOOTPHIATEIHHOCTh. CTEereHb
OoKHCJIeHUs. MeTajuimueckas cBa3b. BogoponHas cBs3b. lIpocTpaHCTBEHHOE CTpOEHHUE

MOJICKYJI HCOPraHndCCKUX H OPraHudeCKuUx BCIICCTB.
Turbl KPpUCTAIUNITMICCKUX PCIICTOK U CBOMCTBA BCIIICCTB.

[MpmauHbl  MHOTOOOpa3us  BEIIECTB: HM30MEpHsS, TOMOJIOTHS, aAJUIOTPOIHS,

HN30TOIIMA.

Hucniepcupie  cucteMbl.  Mctunnble  pactBopbl.  CrnocoObl  BBIpaXKEHHS
KOHIIGHTpAIMM ~ pacTBOPOB: MaccoBas JOJI1 PAacTBOPEHHOTO BEIIEeCTBA, MOJIIpHAs

KOHLCHTPpAalus. KOJ'I.]'IOI/II[HBIG PaCTBOPLI. 3OJ'II/I, I'CJIN.

I[eMOHCTpaIII/H/I. MOI{GHI/I HOHHBIX, AaTOMHBIX, MOJICKYJEIPHBIX W MCTAJUIMYCCKHUX

KpUCTaJUITMIEeCKUX pemeTok. Ddext Tunnania. Moaenn MOJEKy H30MEPOB, TOMOJIOTOB.

JlaboparopHble OIBITEL. IIpUroToBIEHWE pAcTBOPOB C 3aaHHOM MOJIIPHOM

KOHLIEHTpaI1e 1.

Pacuetnpie 3amaun. Berucnenne wmacchl (KOJIMYECTBA BEIIECTBA, 00beMa)
NPOJIYKTa PEaKiyH, €CIU i1 ero TOJy4eHUs J1aH PacTBOP C OTPEJEICHHON MacCOBOM

JOJIEV UCXOHOTO BELIECTBA.
Tema 4. Xumunueckue peakiwu (6 1)

Knaccupukaimss XUMHYECKUX peakiMii B HEOPraHMUeCKOW W OpraHmdeckoit

XHUMMUU.

CKopoCTh peakiuM, €€ 3aBUCHMOCTb OT pa3IMdHbIX (aKTOpoB. 3aKOH
NEUCTBYIOIIMX Macc. OHeprus aktuBaimu. Karamm3s u  karammsartopel. OOpaTUMOCTB
peakmii. XuMmudeckoe paBHOBecHe. CMelleHHe paBHOBECHUs MOJ JACHCTBUEM pa3IMYHBIX
dakropoB. I[lpmmpm Jle Illarenpe. Ilpom3BOACTBO CEpHOM KHCIOTHI KOHTAKTHBIM

CII0COOOM.

Onekrposmrudeckas auccoimamysi. CwibHble W cialObie  amektposmrhl. Cpena
BOJIHBIX PAcTBOPOB: KHCJasg, HEWTpaibHas, mmienaodHas. Bomopomubeni mokasarens (pH)

pacTBopa.



JdeMoHcTpaimu.  3aBUCUMOCTb ~ CKOPOCTH  pE€akMd OT  KOHUEHTpalMK U
TeMmreparypsl. Pa3noskeHue TepokcHia BOJAOpOJAa B MPUCYTCTBHM — KaTaauzaropa.

Omnpenenenrie cpebl pacTBOPa € MOMOIIBIO YHUBEPCATHHOTO HHIMKATOpPA.

JlaGoparopubie  ombiTel.  [IpoBenenue  peakimii  HOHHOTO  OOMEHa  JIA

XapaKTEPUCTUKU CBOMCTB 3JIEKTPOJIUTOB.

HEOPI'AHUYECKAS XUMU

Tema 5. MeTamst (7 )

[lonoxxeHre MeETAJUIOB B TNEPUOJIMYECKON CHCTEME XUMHYECKUX JJIEMEHTOB
J..MenneneeBa. OOmue CBOWHCTBA METAUIOB. DJICKTPOXUMHYECKHN PsIi  HANPSKEHUMA
MeTauioB. O0mye crnocoObl MOJYYEHHS METAUIOB. JJEKTPOJM3 PACTBOPOB U PACIUIABOB.

[TonsiTrie 0 KOoppo3un MeTauIoB. CroCOOBI 3aIUTHl OT KOPPO3HHL.

O030p METaUIOB TJaBHBIX MOATPYHI (A-Tpymmn) MEpPUOTUYECKONW CHUCTEMBI

XUMHUYCCKHX 3JICMCHTOB.

O630p MeTamioB maBHbIX mnonarpyrmm (b-rpymm) nmepuonuueckoi  CUCTEMBI

XUMHYIECKHX 3JIEMEHTOB (MEJIb, IIMHK, JKEJIe30).
OxcHbl ¥ THAPOKCUIBI METALIOB.

Jemonctpammm. O3HakoMIieHHE C O0Opa3liaMd METAUIOB M WX COEJUHECHUIA
BsaunmonetictBue LIEJIO YHBIX U LIEJIOYHO3EMEIbHBIX METAJUIOB C BOJIOIL.
B3aumoneiicTBue Meau € KHUCIOPOAOM M CEpOM. DJIEKTPOJIM3 pacTBOpa XJopuaa Meau

(IT). OnpITEI MO KOPPO3UMKM METAJUIOB U 3allUTE OT HEe.

JlaGoparopHpie OmbITHL. B3anMoaeicTBHE IMHKA M Keje3a ¢ PacTBOPaMHU KHUCIIOT

U Iejo4ei. 3HaKOMCTBO € 00pa3liaMi METAUIOB U X pyaamu (paboTa ¢ KOJUISKIMSIMU).

PacueTHbie 3aga4m. PacueTsl 1m0 XUMHUECKHM YpaBHCHMUAM, CBA3aHHBIC C

MacCcOBOM J0JIEl BBIX0JA MPOAYKTa PEAKIMH OT TEOPETHUECKU BO3MOXKHOTO.



Tema 6. Hemertamnst (5 1)

O030p cBolicTB HeMeTawioB. OKHUCIUTEIbHO-BOCCTAHOBUTENILHBIE CBONCTBA
TUIIMYHBIX HeMeTauioB. OKCUIbl HEMETAIOB U KHUCJIOPOJOCOJEp)KAIlMEe KHUCIIOTHI.

BonopoaHpie coeuHeHNsI HEMETALIOB.

Hemonctpammm. O3HakomiieHMe ¢ OpastamMu HeMmeTauioB. OOpa3ikl OKCHIOB
HEMETAUIOB W KHUCIOPOJICOACepXKaX KHUCIOT. ['openue cepbl, docdopa, xkene3a, MarHus

B KHUCJIOpOJC.

JlaGopatopHble  OMBITHL. 3HAKOMCTBO € O0O0pa3llaMd HEMETAUIOB U X
NPUPOAHBIME  COeNUHeHMIMU (paboTa ¢ KOJUICKIWsIMHU). Pacrio3HaBaHwe XJIOPHUIIOB,

cynb(haToB, KapOOHATOB.
[MpakTnueckas padoTta. PelieHue KaueCTBEHHBIX M pacueTHBIX 3aj1ad.

Tema 7. I'eHeTnueckass CBSI3b HEOPraHWMYECKMX W OPraHUUECKUX BELIECTB.

[Ipaktikym (5 4)
['eneTHuecKasi CBsI3b HEOPraHMYECKMX W OPraHMYECKHX BEILECTB.

[IpakTrKyM: pelIeHHEe HKCIEPUMEHTATIBHBIX 33/Jad 10 HEOPraHM4ECKOM XUMMM:
pelIeHre SKCIEPUMEHTAIbHBIX 3a/1a4 [0 OPraHM4eCcKOW XHMMUHM; TOJIyuyeHue, COOMpaHue

" paCIlloO3HABAHHUC Ta30B.



